CO0pHUK
MPUMEPHBIX pabOUYMX MPOrpaMM.

DeKTUBHbIC KYpPCbI IJIA HpO(I)HI[bHOfI HITKOJIBI

YyebHOe mocobue
TS 00I1Ie00pa30BaTEIbHBIX OpTaHW3aiA

MockBa
«IIpocBemnieHue»
2018



VIK 37.091.214 16+
BBK 74.26
C23

Cepua «IIpopuiabHas mkosa» ocHoBana B 2006 romy

AsToper: H. B. AntunoBa, M. B. IlonoBkoBa, M. B. [lyxanuna, I. M. TIe-
HepayioB, B. E. ITonomapeB, M. B. AnekcanenkoBa, H. A. 3aBansko, JI. 1. [le-
XypHbiii, C. O. Hukynaes, B. B. Cseryxun, M. O. dsrymenko, E. B. IIpoxo-
poBa, A.C. Omnpuak, C.E. MypasseB, B.A. bemonoros, I.YVY. bemonorona,
U. B. XomyTtona, 0. A. Tlanebpatien

COOpHHK NPUMEPHBIX PA0OYMX MPOrpaMM. DJIEKTUBHbIC KYpPChl ISt

C23 npodWIbHOI IIKOJBI : yueb. Imocobue ist oOlleoOpa3oBaT. OpraHu3aiuii /

[H. B. AutunoBa m np.]. — M. : IIpocsemenme, 2019. — 187 c.—
(IMpodunpHas mkona). — ISBN 978-5-09-065231-5.

YuebHoe mnocodue «COOpPHUK MNPUMEPHBIX pPabO4YMX MporpaMMm. DIJEKTHUBHbIC KYpChl
JUTA HpOd)I/UIbHOﬁ IIKOJIbI» TIPE€AHA3HAUYCHO JId IMOMOIIM YYUTEIAM B OCBOCHUMU 3IJICKTHUB-
HBIX KYpCOB, CITOCOOCTBYIOIIMX (DOPMUPOBAHUIO HAyYHON KapTUHBI MHUpa Yy Yydalluxcs,
a TakKXE€ pa3sBUTUIO Y HHUX ITO3HABATCIBHBIX MHTEPECOB M METAIIPEOAMETHBLIX KOMHCTGHL{I/Iﬁ
Yepe3 MPaKTUYCCKYIO OCATCIbHOCTD.

VK 37.091.214
BBK 74.26

ISBN 978-5-09-065231-5 © M3parenbctBo «IIpocBeieHue», 2019
© XynoxecTBeHHOE OGhOpMIICHHME.
WznarenbctBo «IIpocBemeHue», 2019
Bce nmpaBa 3amuineHbl



NMpepucnosue

Ilpenynaracmoe TemaTuyeckoe IUIAHMPOBaHUE — IMPUMEPHOE, TaK Xe KakK U
pacnpeneieHrue BpPEeMEHU IO TeMaM. ABTOPBI OCTaBIISIIOT 3a YYMTENIEM IPaBo
BHOCUTh M3MEHEHUsI B paclpeic/ieHHe 4YacoB Ha IPOXOXICHHE MarTepHaia u
MpoBeleHWEe NPaKTUKyMa, M3MEHSTb COIepKaTeJbHOE HAaIlOJIJHEHHWE YpPOKOB, a
Takke KOPPEKTUPOBATh AEMOHCTPAIIMOHHBIN M J1a0OPaTOPHBIN SKCIEPUMEHT,
HMCXONsI M3 BO3MOXKHOCTE 00pa30oBaTeIbHOM OpraHM3aiuu.




[Toorpamma 371€KTUBHOIrO Kypca

«BNOXNMUA»
Astop: H. B. AxTumnona

MofAcHUTenbHaa 3anucka

AKTyaJIbHOCTh JaHHOIO Kypca ONpeaeseTcsl HEeOOXOOMMOCTbIO MOMIECPXKKU
npoduIbHOTO 00pa3oBaHMs, HANpPaBJ€HHOrO Ha IIOATOTOBKY OYyAyIIUX IIPO-
¢deccroHAIOB [JI1 Pa3BUTHSI BBICOKOTEXHOJOTMYHBIX TIPOM3BOACTB Ha CTHIKE
ectecTBeHHBbIX HayK. ComepxkaHue Kypca SIBISIETCSI KOHBEPTEHTHO OPUEHTHUPO-
BaHHBIM U oOecrmeunBaeT (QOpMHUPOBaHUE KOMIIETCHUMN, HEOOXOOMMBIX IS
KU3HU U TPYAOBOM AESITEIbHOCTU B 3MOXYy BBICOKOPA3BUTOM HAyKuW U COBpe-
MEHHBIX TEXHOJIOTHUIA.

Kypc mnpemHasHayeH y4yallMMCs CTaplieid IIKOJbl €CTeCTBEHHO-HAay4YHOTO,
TEXHOJIOTMYECKOr0 WM YHUBEpPCaJbHOTro mpoduieii o0ydyeHUus M MOXKET OBITh
Kak o00s3aTelbHbIM YYEOHBIM TIPEIMETOM IO BBIOOPY ydallerocsi M3 KOMITO-
HeHTa o0pa3oBaTejbHOM OpraHM3alluid B BapMaTMBHOI 4YacTW y4eOHOIO ILIaHa,
TaK M KypCOM B paMKaX BHEYPOUHOM AESITEIbHOCTU /UM HOIOJHUTEIbHOTO
obpaszoBaHus. [locoOue peKoMeHIyeTCsl MCHOJAb30BaTh ISl MPOBEICHUS BJIeK-
TUBHBIX KYpPCOB B paMKax IIPOeKTOB «VIHXXKEHEpHBI KJIaCC B MOCKOBCKOM
mKone», «MemuUMHCKMI KjlacC B MOCKOBCKOI IIKOJE», <«AKaJeMUYECKUI
KJIaCC B MOCKOBCKOM IIIKOJIE».

YyeOHO-MeTOAMYECKOEe ofecnmedeHne Kypca BKIHOUaeT pabodylo IIpo-
rpaMMmy S2JEKTMBHOTO Kypca M y4yeOHoe Itocobue misi oOyudaromiuxcs. Pabouas
nporpaMMa ycTaHaBJIMBaeT 00si3aTebHOE MPEAMETHOE CoIep:KaHue, Ipemiara-
€T MPUMEPHOE TeMaTUYECKOEe IUIAaHMPOBAHUE C YYETOM JIOTMKU Y4€OHOIO IIpO-
1ecca, OIpenesisieT IJIaHUpyeMble pe3yJdbTaThl OCBOCHMS Kypca Ha YypOBHE
cpeaHero ooOiero odopazoBaHMs.

B cooTBeTcTBUM € CHCTEMHO-ACSITEIbHOCTHBIM IIOAXOIOM peaau3alus
JNaHHOW MporpamMMbl IIpeArojaracT HCIOJAb30BaHUE COBPEMEHHBIX METOIOB
o0y4yeHUsI U pa3HOOOpa3HbIX (POpPM opraHusaluu 00pa3oBaTEIbHOIO IPOLEC-
ca: KpyIblif CTOJI, BUACOJEKTOpUIi, OuonHdopMaThudyeckass padbora, ceMUHa-
pbI, MpaKTUYEeCKUe U JIabopaTOpHbIE paboOThl, ydeOHOE MCCIedOBaHUE, CaMO-
cTosiTeNibHasl paboTa C TIEPBOMCTOUYHMKAMMU, JEKIUSA, KOHMEPEHUMS | 1p.;
BO3MOXHO BBIMIOJTHEHWE WHAWBUIYATbHBIX MCCIEIOBAHUN U  TPOEKTOB.
JlocTXXeHUe MJIaHUPYEMBIX PE3yJabTaTOB OLICHMBAETCSl KaK «3auTeHO/HEe 3a-
YTEHO».

Ilemm kypca: dopmupoBaHKME HayYHON KapTWHBI MHUpa; pa3BUTHE MO3Ha-
BaTeJIbHbIX MHTEPECOB U METAIIPEIMETHBIX KOMIIETEHIIMI OOydJalolIuxcs 4epes
MPaKTUYECKYIO NeSITeJIbHOCTD;, paclldpeHue, ymiyojeHue u o0oOIeHue 3Ha-



HUIA O CTPOEHMH, CBOHCTBaX M (YHKLUUIX OHUOMOJEKYI1; (OpMUpPOBaHUE
YCTOWYMBOTO WHTEepeca K TMPodECCUOHATBHON NeSITeIbHOCTH B OOJACTU €ecTe-
CTBEHHBIX HayK.

3amaum Kypca:

— M3YYUTh OCOOEHHOCTU CTPOCHWUS, CBOMCTBA W (DYHKUMU OmMomoiieKyn (yrie-
BOJIOB, JIMMIMIOB, OEJIKOB, HYKJIEUMHOBBIX KUCJIOT), BXOISIIUX B COCTaB XH-
BOTO OpPTraHU3Ma;

— cdhopmMupoBaTh y 00yUYaIOIIUXCS MPENACTABICHUSI 00 OCHOBHBIX METOAaxX McC-
CIIeOBAaHUSI B OMOXUMUMU;

— TIO3HAKOMUThH OO0ydaroluxcsi ¢ OMOMHMOPMATUKOI;

— o0ecreuynTh pa3BUTHE DKCTIEPUMEHTAJBHBIX YMEHUI M HaBBIKOB B COOTBET-
CTBUM C TPpeOOBAHUSIMU MpPaBUJ TEXHUKU OE30TaCHOCTH;

— paccMOTpeTh 00JacTU MNPUMEHEHHUSI COBPEMEHHOI OMOXMMHUM B (hyHIaMEH-
TaJIbHBIX, MEIUIIMHCKUX U (PapMalieBTUUECKUX WCCIETOBAHUSIX;

— cdopmupoBaTh y o0Oy4aloluxcsd KOMMETeHIMU ISl TPpodheCcCUOHATbHOTO
CaMOOMpENENIeHNsI B pPaMKax MPEAMETOB €CTECTBEHHO-HAyYHOTO IWKJIA,
pa3BUBaTh MOTHMBALIMIO K HEMPEPHIBHOMY O0O0pa30BaHMUIO KaK YCJIOBUIO
YCIIELIHOM TpodecCUoOHaIbHON eI TeIbHOCTU;

— PpACKpBITh POJIb OMOXUMHUU KaK 0a30BOro W MPUOPUTETHOTO HaMpaBICHUS
HayYHO-TEXHUYECKOTO Tporpecca.

OO0mas xapakrepucTuka Kypca. JlaHHbINI Kypc comepXaTesibHO CBS3aH C
KypcaMu XWMWUM, OuoJiorMu, WH(POPMATUKU, T. €. HOCUT WHTETPUPOBAHHBIN
XapakTep M CIOCOOCTBYET Pa3BUTUIO €CTECTBEHHO-HAYYHOTO MUPOBO33PEHUS
yyamuxcsi. B ydyeOHOM T1aHe SJIeKTUBHBIN Kypc «buoxumwusi» sIBisieTcsl 4a-
CThIO TpenMeTHOW obmactu «EcTecTBEHHO-HaydyHble MpenMeTbl». Marepuan
nocoOusi 00ecreynBaeT 3HAKOMCTBO C COBPEMEHHBIMU (DyHAAMEHTAIBHBIMUA W
MPUKIAAHBIMU HCCIEAOBaHUSIMU B objacTu Ouoxumuu; (opmupoBaHue y o0-
YJaIOIIMXCsl KOHBEPTEeHTHOTO MBIIUICHUS; YIIyOJieHne M 000OIeHue 3HAHWI
IIKOJIbHUKOB O BBICOKOMOJIEKY/ISIDHBIX BEIIIECTBAaX, METONAX WX M3YUYEHUS; pac-
KpbITUE MPUHUUIIOB (ByHKIIMOHUPOBAHUSI XKUBBIX CUCTEM; 3HAKOMCTBO C UCTO-
pueli pas3BUTHUSI €CTECTBO3HAHUSI W COBPEMEHHBIMU pa3paboTKaMM YYEHBIX;
BOCIIMTaHUE OEPEXHOIro OTHOIIEHUSI K XMBOW Mpupoae, HopMUPOBAHUE KYJib-
Typbl TIUTaHUS; OOydYeHHWE ApPTYMEHTUPOBAHHOMY BEAECHUIO IUCKYCCUM; XKeya-
HUE 3aHUMATbCS HAyYHO-TIPAKTUYECKOU NESATEIbHOCTHIO.

[Tocobue comepXuT MeToauuecKre KOMMEHTApuU IO OpraHu3aiuu 3aHsSTUM
(0coOeHHOCTH, CTPYKTYypa, comepxKaHWe, BUIbl ASSITEIbHOCTU, (pOPMBI OpraHu-
3alUu 3aHITAR U T. 10.). Ha 3aHgaTusax yvammecss pa3BUBAIOT aHAJTUTUYECKUE
CIIOCOOHOCTH TIpW TPOBEACHUM TMPAKTUYECKUX PAOOT, yCTAaHABIWBAIOT TMpPHU-
YUHHO-CJIENCTBEHHBIE CBSI3W TIPU W3YYEHUM METOJOB OWOXWMWM, Y3HAIOT O
BO3MOXHOCTSIX UX MPUMEHEHUs B MEIUIIMHE, O KOHTpOJe KadyecTBa B ¢hapma-
LEBTUYECKOM U TIUIIEBOW TPOMBIIIJICHHOCTH.



OcCHOBHbIE HJEH Kypca:
— EIWHCTBO MaTepHaIbHOIO MUPA;
— BHYTPM- UM MEXNpPEIMETHas WHTErpauusd;
— B3aMMOCBSI3b HayKU M TIPAKTUKMU;
— B3aMMOCBSI3b YEJIOBEKA U OKPYXKAIOIIEH Cpembl.

KiroueBble MPUHUIMIBI OPraHU3ANMUA 3AHATHIA:

— MEXIUCHUMIIMHAPHBIN CUHTE3 €CTeCTBEHHO-HAyYHOTO 3HaHUS;

— OpueHTalusl y4eOHOU [esTebHOCTU Ha MCCIeNOBaTEIbCKYI0 W KOHCTPYK-
TUBHYIO;

— pa3BUTHE KOMMYHUKATUBHBIX HABBIKOB;

— oOyuyeHMe pasIUYHBIM BUIAM JESTEbHOCTH;

— TMOINOJIHeHUe HaanpeaMeTHoix 3HaHuii uyepe3 HBWK-texHosmornu (HaHO-,
OMOTEXHOJIOTUM, UH(MOPMAIIMOHHbIE, KOTHUTHBHbBIE TEXHOJIOTUN);

— Bemyuas pojb CaMOOPTaHU3allMU B TPOIecce OOydeHUsI.

@dopMaMM KOHTPOJSI HAJI YCBOEHHEM MATEPUANA MOTYT CIYXUTb OTUé-
THI IO MPAKTHUYECKUM paboTaM, CaMOCTOSITeJIbHbIE TBOPUYECKUE PabOThI, TECTHI,
HUTOTOBBIE Y4eOHO-MCCICIOBATEIbCKUE MPOEKTh. MTOroBoe 3aHATHE IPOXOIUT
B BUIEC HAayYHO-TIPAKTHMYECKON KOH(MEPEHIIMU WIIM KPYIJIOTO CTOJia, Thoe 3aciy-
IIXBAIOTCSl JOKJIANbl y4yalllMXCsl MO BBIOpAHHOW TeMe HCCeNOoBaHUsl, KOTOpbIe
MOTYT OBITh TIpeACTaBieHBl B (hopMe pedepaTa UM OTYETA 1O UCCIeIOBaTelb-
CKOI pabore.

CopepxaHue Kypca

Pa3znen 1. Beenenune B Ouoxummio (6/12 u)

Texnuka Ge3oracHocTu Tpu paboTe B XUMUUecKoi Jiabopatopuu. Mcropust
ouoxumuu. Ilpenmer Guoxumuu. CTpyktypa u (ByHKIMU OUOMOJEKYI.

Paznen 2. Metonpl BbLIejieHUsT Ouomojiekya (6/12 9)

3HakomcTBOo ¢ Metonamu: «Ilonyuenue HJHK u3 knerok nyka», «Ilomyde-
HUE TIperapaTa HYKJIEWHOBBIX KHWCIOT W3 NPOXCKEW M WMCCIIEOBaHUE HYKJIEO-
MIPOTEUHOB», «DKCTPAKIMS JTUITMIHOW (paKIIUM M3 XKeJITKa KypUHOTO STIa».

Pa3nen 3. Metoapl pa3aeneHuss ouomosiekya (4/8 1)

Teoperuyeckre OCHOBBI OMOXMMUYECKUX METOAOB pa3iejeHus OMOMOJIEKYII.
Ilpakmuueckue pabomowi:

1. «I'enb-unprpaniuoHHoe pasieneHue OGUOMOIEKYJI».
2. «ToHkocnoiiHast xpomarorpadus JTUMUIOB».
3. «Mpentudukauus (QYHKIUUOHAILHBIX TPYII Pa3IUYHbLIMU areHTaMU».



Pazme.ﬂ 4. Ka‘leCTBeHHblﬁ MU KOJMYECTBEHHBLIN aHaJIn3 6I/IOMO.T[eKy.]'l
(10/20 )

Ilpakmuueckue pabomsr aHATUTUYECKOTO XapakTepa:

1. «KonuuectBeHHbIlt aHanu3 docharuaunxonrua. OnpeaesieHUe JTUMUIHO-
ro ¢ocdopa ¢ noMmoublo (peppoTrolimaHaTa aMMoHUs (Meton CTioapTta)».

2. «KayecTBeHHBIE peakIMM Ha HaJM4ue IYPUHOBBIX OCHOBAHWI M OCTaT-
KoB dochopHoit KuciaoTel B coctaBe JJHK».

3. «OmpeneneHne MEHTO3 B COCTaBe HYKJIEWHOBBIX KUCIIOT», «KadecTBeH-
HBII M KOJWYECTBEHHBI aHAJIM3 HaJIW4Msl OCJIKOB U aMUHOKHUCIIOT».

Paznen 5. KomnbloTepHoe MOAEIMPOBAHUE U BU3YAJIU3ALUS CTPYKTYPbI
ouomonekyn (7/15 4)

BoaMoxxHoct mporpamMmbl PyMol misi Budyanm3anuy IIpOCTPaHCTBEHHOM
CTPYKTYPbl OHMOMOJIEKYJ, KOMIBIOTEPHOE MOIEIUPOBAHME MNPOCTPAHCTBEHHOM
CTPYKTYpPHI OEIIKOB C MOMOIIBIO TIporpaMMbl Modeller.

Pa3znen 6. Urorosoe 3ansarue (2/3 u)

3HAKOMCTBO C «ATJIaCOM HOBBIX Mpodeccuii», MepCrneKTUBbl U3YYCHUS Ha-
VKA OMOXUMMU U MPOPECCHOHAIBLHOIO caMoolpeneneHus: (B ¢opmare Kpyrio-
ro cTojla WIM YPOKa-IUCKYCCHUM).

TemaTnyeckoe ninaHnpoBaHue

Kypc paccuuman na 35/70 u (1 uau 2 u 6 nedearo). Ilpemnaraemoe ria-
HUPOBAHME SIBJISIETCS MPUMEPHBIM: YUUTEIb MOXET KOPPEKTUPOBATh COJAEpXKa-
HUE YPOKOB W paclipefie/ieHMe 4acoB Ha M3yYeHME MaTepuaja B COOTBETCTBUU
C YPOBHEM IIOATOTOBKM OOYyYalomIuxcs U cepoil UX MHTEPECOB.

KonunyectBo
Tema OcHOBHoOe cogepixkaHue 4acoB
35 70
Paspen 1. BeegeHne B 6uoxmmumio (6/12 u)
Bsenenue 1 2
Ipenmer IIpenmer Ouoxumuu. Mcropusi Guoxumuun 1 2
OMOXUMMWH.
Hcropus
OMOXUMUU




IIpoooaancenue

Konunyectso
Tema OcHOBHOe copepiKaHue Yyacos
35 70
CrpyKTypa u DyHKIMOHABHBIE TPYHIIbI OPraHUYECKUX MO- 2 4
GyHKIUN Jexkya. benku u aMMHOKUCIOTBI. MOHO- U
OGUOMOJIEKYJT nonucaxapuabl. HykienHosbie Kuciortel. Pa-
0oTa C MOTMOJHUTEIBbHBIMU UCTOYHUKAMU —
COCTaBJIEeHHE KPATKOTO CJIOBapsl TEPMUHOB.
O6cyxneHne (GyHKINU OMOMOJIEKY
OKCNepUMEHT: OOcyxeHne HaydyHOro KCIepUMEHTa Kak 1 2
TUTaHUPOBA- OTHOTO W3 WHCTPYMEHTOB HAyYHOTO ITOMCKA.
HUE, BBIMOJI- CocraBjieHHe TUIaHa 3KCIIEPUMEHTAJIbHOMN nesi-
HEeHUE U TeabHOCTU. Pa3paboTka (opMbl OTUETHOI 10-
npenacTaBie- KyMEHTAllUM TI0 pe3ybraTaM 35KCIEepUMEHTA.
HUE pe3ysbra- OO6cyk/IeHne 3KOJIOTMYECKUX aCIeKTOB Tpak-
TOB TUYECKUX 3aHSATUM, OIpenejeHue MeTONOB
YTUINU3aIUU TTOOOYHBIX TPOAYKTOB PEaKIIUiA.
Bribop Tem s sautepatypHoro obsopa
[MpaBuna Tex- IlpaBuna TexHUKM OGE30TACHOCTH TIpU padboTe 1 2

HUKU 0e3- B XMMUYECKOI J1aboparopuu
OIAacHOCTH

Paspen 2. Metoppl BbigeneHuss 6romornekyn (6/12 4)
[Monyuyenue IToBTOpeHMe 3HAHUI O CTPYKType M (DYHKIIU- 2 4
JHK u3 kne- s1X HykJenHoBbIX kuciaoT JJTHK u PHK B xu-
TOK JIyKa BbIX OpraHM3Max (cooOujeHuss y4aujuxcs).

OOcyx/eHne TEOpeTUUYeCKUX OCHOB METOIa
IKCTPAKIINU HYKJIEMHOBBIX KHUCJIOT M3 OMOJI0-
TMYECKUX OOBEKTOB.

IIpaBuna TexHuku 0e30MAaCHOCTU

IlonroToBka XMMHMYECKOI TTOCYIBI M 00OPYIO-
BaHMUSI.

IIpuroroBneHue peaktuBa (Oydep mJIsi rOMO-
reHu3alun).

OxJaxIIeHue XMMHUYECKON MOCyIbl U PeaKkTH-
Ba. [omoreHnusauust obpasua, godapjeHue Oy-
depa misg romoreHmM3anuu K obpasiry. MHKy-
Oarust roMoreHata u ero uisrpanus. Ocax-
nenue JHK. IlonBeneHue MTOroB mpakTUKyMa




IIpoooascenue

Tema

OcHoBHoOe cogeprkaHune

KonnuyectBo
yacos

35 70

Brigenenue
HYKJIEMHOBBIX
KUCJIOT U3
NPOXKEW M
HCCIeIOBaHUE
HYKJIEOIIpOTe-
WHOB

M3yyeHne ocoOGeHHOCTE CTpoeHUS U (PYHK-
nMoHupoBaHus miasmuaHoi JIHK B Gakre-
pUaJIbHBIX KJIETKaXx.

[IpaBuia TexHUKU OE30MACHOCTH.
IMoaroroBka XMMHUYECKOU TTOCYALI M OOOPYIO-
BaHUS NJISI DKCTPAKIIMU HYKJIEUHOBBIX KUCJIOT
U3 JPOXKEN.

COopKa YCTaHOBKM IS DKCIIEpUMEHTA: MpU-
COeIMHEHUE OOPaTHOrO XOJOIWJIbHUKA W
JUITMHHOM CTEKJISHHONM TPYyOKM K KOJIOE.
[IpurotoBneHne peakTUBOB

[NonydyeHne HykJIeOmpoTeMHA M3 MEKAPCKUX
NPOXOKEH: BHECEHHWE B KOJIOYy HAaBECKM APOXK-
JKel, DKCTpaKIUsl HYKJIEOMPOTeHA KUTIsT4e-
HUEM JIPOXKEH B KUCIIOTE.

OxJtaxkaeHue HyKJIeOoNpoTeruHa U JOBedeHUe
00bEMa pacTBopa OO0 MCXOTHOro oObEMa pe-
akUMOHHON cMmecu. DuibTpanusi HyKJIeONpo-
TenHa. [loaroroBka ero aqMKBOT JIST aHAIW3a
COCTaBHBIX KOMITOHEHTOB HYKJIEMHOBBIX KHC-
JIOT B CJEAYIOIIUX TMPaKTUKyMax

2 4

DKCTpakLus
JUNUAHON
dpakuumn u3
XeJlTKa Kypu-
HOro sina

O3HakoMJIEHWE C TIpaBWIaAMM TeXHUKU 0e3-
OIAaCHOCTH.

[MoaroroBka mocyabl, B3BelIMBaHUE MPOOU-
pok, Hymepauus. [lepeHOC XeaTKa B YUCTYIO
MpoOMpPKY, B3BELIMBaHUE, JOOABIEHUE Opra-
HUYECKUX PACTBOpUTEJIEH, aKTUBHOE Tiepeme-
IIMBaHWE, OTCTaNBaHMUE.

[lepeHoc opraHuyeckoil (pakiiuu B YUCTYIO
B3BellIeHHYIO TpoOupKy. [loBTOop meneHus mist
BTOpoOil npobupku. [lomenieHune nom TsTY st
MPOCYLIUBAHUSI OT PACTBOPUTEJEH

B3BeluBaHue CyXoro JIUMUAHOIO 3KCTPAKTA.
Pacuét cpenHero u3 ABYyX OMNBITOB, pacyéT
MPOLIEHTOB OT MCXOMHO Macchl XeJTKa.
OdopmiteHne pe3ysIbTaToB




IIpoooancenue

KonuyectBo
Tema OcHOBHOe copepiKaHue Yyacos
35 70
Paspen 3. MeTtoabl paspeneHus 6uomonekyn (4/8 u)
Paznenenue TeopeTnueckre OCHOBBI MCHOJIb30BaHUS 2 4
OGMOMOJIEKYJT MPUHLMIA Telb-GUIBTPAllMU TIPU paslelieHun
METOIOM OGMOMOJIEKYJT
rejib-
buabrpaunn IIpoBenenue skcriepuMeHTOB. OTaeneHne
HU3KOMOJIEKYISIDHOTO KPAaCUTENIsT OT OKpa-
meHHoro 6enka. OdopmiieHne pe3yabTaToOB
Tonkocoii- O3HakOMJIEHUE C TIpaBWIaMM TEXHUKH 0e3- 2 4
Hasl XpoMarTo- ornacHocTu. IloAroToBKa MOCYIHI.
rpacdus m- IIpuroroBieHne MOOBMKHONM ha3bl, 3aIlOJIHEe-
nuaoB. MneH- Hue kamepnl. [lonroroBka mpoObI U3 3KCTpak-
THUdUKALS Ta JIMIIUAOB KEJITKA
¢GyHKIIMO-
HATbHBIX Hanecenue mpoGObl. BricylmmBaHue TJIACTUHBL.
rpyIn IMposiBnenue nox Y®-nammnoit B TEMHOM KO-

Xyxe/moMenieHnu. TIposiBlieHre pasHbIX IJia-
CTMHOK YKa3aHHBIMU peareHTaMu. OGCyxme-
HUe U odOpMIIEHHUE PEe3YIBTaTOB

Paspen 4. KayecTBeHHbIN N KONUYECTBEHHbIA aHanus Guomonekyn (10/20 u)

Omnpenenenue
KOHILICHTpa-
uuun docdar-
VIIAJIXOJIMHA.
Meron Crio-
apra

O3HakoMJIEHUE C TMpaBUJIaMU TEXHUKU Oe3-
ornacHocTu. [loAroToBKa mocympbl.
IMpurorosienue pacrtBopa ¢eppoTrolMaHaTa
ammonusi. [loaroroBka mpo6 sl aHaIM3a:
pacTBOpeHUE HAaBECKW SIMYHOTO 3KCTPaKTa B
xiopodopme. IlpurorosieHne pazdoaBIecHHOTO
pacTBopa.

IlepeHoc depporronmanara, xjaopodopma u
aJIMKBOT JIUIIUIIOB.

IMpuroroBieHne KOHTPOJIBLHOTO OOpaslia: Tpu
npobupku deppoTrolMaHaTa aMMOHUSL U YU-
cTtoro xjopodopma

IIponomkeHne MMOATOTOBKM TIPOO: MHTCHCHUB-
Hoe mepeMemuBaHue a3, oTOOp HIDKHEW Oop-
raHW4YeCcKOl pa3bl B YKUCThIE MPOOUPKU C
npoOKaMu.

2 4




IIpoooascenue

Tema

OcHoBHoOe cogeprkaHune

KonnuyectBo
yacos

35 70

AHanmu3 o0pa3loB Ha CHeKTpodoToMeTpe.
Pacuér comepxaHusi dochaTuauixojivHa B
npobe. O6cyxneHue pesyiabratoB. [lomBeme-
HUE WTOTOB TMPAKTUUECKOTO 3aHSATUS

KauecTBeH-
HBIe peaKIuu
Ha MypUHO-
Bble OCHOBa-
HUS U OCTaT-
K1 dochop-
HOWM KHCJIOTHI
B JJHK

W3yuyenue mnpoueccoB permkauuu JHK B
KMBBIX OpraHu3Max (Ha TpuMepe TeHOMHOW U
masmuaHoi JIHK). depmeHThI, yyacTBylo-
1Me B Tpoleccax periMKaiuu (IOKJIaabl
yyalmxcsi).

M3yueHue mpaBusl TEXHUKU OE30MACHOCTH.
IMoaroroBka XxuMHUUYECKO#l TOCYnbl U 0OOPYIO-
BaHUs (BECHI, IIMATENHN, KaJbKa, IIMIIIIH,
TEPMOYCTOMUMBAsT CTCKJISTHHASI TTOcyaa JIst
MPUTOTOBJIEHUSI MOJUOIEHOBOKUCIIOTO PEaKTU-
Ba (KoJi0a WJIM CTakaH), MPOOUPKU U TUIIET-
KM, JJaKMycoBasi Oymara, IJIMTKa U KacTpIOJIs
(s co3naHusl BOASIHOW OaHM), XOJIOMHAs BO-
na).

IMpurotoBiienue peakTuBoB (10%-HbIil pac-
tBop NaOH, 1%-nblii pactBop AgNO,, mo-
JIMOCHOBBIM peakTUB) W BOASIHON OaHM

I[IpoBeneHMe KayeCTBEHHBIX peaklMil Ha CO-
IepxKaHue MYPUHOBBIX OCHOBAHMUII M OCTaTKOB
dochopHOii KUCIOTHI.

[NonBemeHre MTOTrOB MPAKTHUYECKOTO 3aHSITHS.
OdopmiieHne J1abopaTopHO PadbOTHI

OmnpenenecHue
MEeHTO3 B CO-
cTaBe HYKJICH-
HOBBIX KMCIIOT

IMoaroroBka XMMHUUYECKO# TIOCYIbl U 0OOPYIO-
BaHWUSI.

IMpuroToByieHUe peakTUBOB: 1%-HbINI pacTBOp
nudeHnIaMuHa, OPUUHOBBIA PEakTUB,
10%-nb1ii pacTBOp xJopHoro xeneda FeCls,
KOHIIeHTpupoBaHHast 30%-Hast colisTHasi KUC-
sota HCI, BonHbIe pacTBOpPBI OTHAEIbHBIX TEH-
TO3 PUOO3BI U AE30KCUPHOO3HI.

[NonroroBka BomsiHOU OGaHMU.




IIpoooancenue

KonnuyectBo
Tema OcHOBHOe copepiKaHue 4yacoB

35 70

TMpoBeneHue KaueCTBEHHBIX peakiMil Ha CO-
Nep>KaHUe OCTaTKOB pUOO3bl U NE30KCUPUOO-
3bl B HYKJICONIPOTEMHE APOXXKEil M B pacTBO-
pax OTHENbHBIX TEHTO3.

TMonBeneHre MUTOrOB MPAKTUYECKOTO 3aHSATHS

KauecTBeH- TlonroroBka K aKCHepuMEHTaJbHOI padoTe. 1 2
HBIA ¥ KOJIM- OO6cyXxneHre KadeCTBEHHBIX peakIMii Ha Oe-
YeCTBEHHBII KU U aMUHOKHCIJIOTBI

aHanu3 Oen-
KOB IIpoBeneHne kKadyeCTBEHHBIX peakLMil Ha Oen- 1 2

K. OMypeTOBOI peakIMy Ha comepkKaHue
Oesika B TruApojmM3aTe IPOXIKeH, MOJy4YeHHOM
panee. [lpoBeneHre HUHTUIPUHOBOW peak-
uuu. M3ydyeHue crneKTpodoToMeTpruyecKoro
MeTona obHapyxeHusi Oenka U Metona bpen-

(opna

IlpoBeneHue mepBoro stana MMMyHOaHaIM3a. 1 2
Pabora ¢ nureparypoii. I[IpocmoTrp Buaeo

3aBepuieHUe padoThl ¢ HAOOPOM IO MMMYHO- 1 2
aHanmzy. OueHKa pesysibraTta

Paspen 5. KomnbloTepHoe MojenvMpoBaHue U BuUlyanusauus CTpykTypbl 6uo-
Monekyn (7/15 4)

PyMol — mpo- 3HAKOMCTBO C YPOBHSIMU CTPYKTYpPHOU opra- 4 8
rpamma st Huzauuu ouomosiekyn u PDB-6aHkom. 3Ha-

BU3yaTu3alnu KOMCTBO ¢ HUHTepdheiicoM TOoJIb30BaTes

MpOCTpaH- PyMol 1 BO3MOXHOCTSIMM BU3YaJIM3allUNA

CTBEHHOMI 2JIEMEHTOB CTPYKTYpHI OelKa Ha TpuMepe

CTPYKTYPbI kameBoro kaHana (PDB ID: 1BLS)

OMOMOJICKYJT

Busyanmzaumst cTpyKTyphsl TeMorioouHa, TH-
tuHa, antutena (PDB ID: 1HHB, 3B43,
1IGT cootBercTtBeHHO). Pabora ¢ KomaH-
HOU cTpokoit PyMol




IIpoooascenue

KonuuectBo
Tema OcHOBHOe copepXXaHue yacos

35 70

Busyanuzauusi cTpyKTypbl HYKJIEOCOMBI,
1-PHK, JHK (PDB ID: 5CPI, 5L40, 1BNA
COOTBETCTBEHHO)

CaMOCTOSTE/IbHBIN TTOUCK OEIKOBBIX CTPYKTYP
Ha caittax https://www.rcsb.org/,
http://pdb101.rcsb.org/, ux Buzyanusamusi B
PyMol

Modeller — TeopeTuueckasi moAroTOBKa, 3HAKOMCTBO C 3 7
rnporpamma METOIOM TOMOJIOTUYHOTO MOJIETMPOBaHUSI.
IUJIST KOMITbIO- IMoaroroBka ckpunToB. MonennpoBaHue Ha
TEPHOTO MO- MOATOTOBJIEHHBIX 3apaHee (daiiiax ¢ aMUHO-
NeTMPOBaHUST KHUCIIOTHOW TOC/IeN0BaTeIbHOCTBIO U CTPYKTY-
MMPOCTPAHCT- poii-11adJIOHOM

BEHHOU

CTPYKTYDbI AHanu3 TOJy4eHHOM CTPYKTYpbl B CpaBHEHUU
GenkoB ¢ ma6ysioHoM B PyMol. MonenupoBaHue Oeir-
KOB C M3BECTHON KPUCTAJUTMYECKON CTPYKTY-
pou

3HAKOMCTBO C CEpBUCAMM MOICIMPOBAHUSI OH-
JIaiiH, a Takke 0a3aMu MAaHHBIX http://www.
uniprot.org/ u https://swissmodel.expasy.org/
IMouck M M3yyeHUe MPOCTPAHCTBEHHBIX MOIE-
Jieii 6eMKOB MO COOCTBEHHOMY BBIOODY

Paspen 6. NToroBoe 3aHsTMe (2/3 u)

IMpodeccusa PaGora ¢ ampMaHaxoM <«ATJIaC HOBBIX IPO- 2 3
OUOXUMUK (beccnii». TlepcreKTUBbI U3yUYEHUST HAYKU
OvoXuMUU U TIPOGhECCUOHATBHOTO CaMOOIIpe-
neaeHust (B (popmaTe KpPYyIjoro croja Wid
YPOKa-IUCKYCCUM)

Wtoro 70




I'InaHleyeMble pe3ynbTaTtbl OCBOEHUA Kypca

B pesynbrate m3ydeHUsT 2JEKTMBHOTO Kypca Ha YpPOBHE CpPEOHEro oOIIero
oOpa3zoBaHUsl Yy y4yaumuxcsi OynyT c(hOpMUpPOBaHbI CleAylolle MNpeaMeTHbIe
pe3yJabTaThI.

Muawuiica nayuwumcs:

— packpbIBaTh Ha MpUMEpax poyib OMOXUMUU B (hOPMUPOBAHUN COBPEMEHHOI
HayJYHOW KapTWHBI MUpA W B MPAKTUYECKOU NESTEbHOCTU YEIOBEKa;

— IEMOHCTpUpPOBATh Ha IIpUMeEpaxX B3aUMMOCBSI3b MEXIy OMOXMMHUEN U ApYyru-
MU €CTECTBEHHBIMU HayKaMMU,

— COCTaBJIITh MOJICKYJISIDHbIE M CTPYKTYpHBIE (DOPMYJIBI OpPraHMYeCKUX Be-
IIECTB KaK HocuTeleid MH(pOopMallud O CTPOCHUM BEIEeCTBa, €ro CBOMCTBaX
U TIPUHAUIEXKHOCTU K ONPEASIEHHOMY KJIacCy COeIUHEHUI;

— XapaKTepu30BaThb OPTaHMYECKHUE BEIIeCTBAa MO COCTaBy, CTPOGHUIO M CBOM-
CTBaM, YCTaHaBJIMBAThb IIPUUYMHHO-CJICACTBEHHBIC CBSI3M MEXAY MAaHHBIMU
XapaKTepUCTUKAMU BEILECTB;

— 00OCHOBBIBaTh MPAKTUYECKOE HCIIOJIb30BaHME OPraHMYECKMX BEIIECTB U UX
peakinii B MPOMBIIIUICHHOCTH W OFBITY;

— WCIIOJIb30BaTh 3HAHMUSI O COCTaBe, CTPOCHMU M XMMHYECKUX CBOMCTBax OeJ-
KOB, JIMITUAOB, YIJIEBOMOB M HYKJEWHOBBIX KUCJIOT JIsSI MPUMEHEHUs B Ha-
YYHOU Y MPAKTUYECKOUN NEATEIbHOCTU,

— MHCIIOJIb30BaTh HAa MNPAKTUKE pa3IMYHbIE METONbl OMOXMMMU — 3KCTPAKIUIO
HYKJIEMHOBBIX KHMCJIOT U3 OMOJIOTMYECKUX OOBEKTOB, CIEKTPO(GOTOMETPUIO
B Y®O-BuaMMoii 00JIacTH, TOHKOCJTOWHYIO XpoMaTorpaduio;

— BBIIIOJIHATh XUMHWYECKUI DSKCIIEPUMEHT B COOTBETCTBMM C MpaBWJIaMud |
npuémMamMu Oe30TacHoOil paboThl C XMMHWYECKMMU BeIleCTBaMU M Jabopa-
TOPHBIM O00OPYIOBAHUEM:

® [0 MOJYYEHHUIO OOpa3lia HYKJICUMHOBBLIX KHUCJIOT KJIETOK JIyKa, HYKJIEOIIPOTEe-
WHA OPOXCKeH, JIMIMUMAHON (hpaKUMU XKeJTKa KYpUHOIO Siila;

10 pasaelIeHUI0 OMOMOJICKYII,

10 TIPOBEACHUIO KAaYyeCTBEHHBIX peaklMii Ha HaJduuyve B HYKIEMHOBBIX KHC-

JIOTaX OCTATKOB ITYPMHOBBIX OCHOBaHUI, prO03bl/ne30KCUpUO03bI, hochop-

HOW KWCJIOTHI;

[0 IIPOBEACHUIO KOJIMYECTBEHHOTo aHaau3a ¢ochaTUINIXOINHA;
® 10 MPOBEACHUIO KAYECTBEHHBIX M KOJMYECTBEHHBIX peaKlMil Ha OelKu U

aMUHOKMCIIOTHI;

— BJIAETh MpaBUIaMU U NpuéMaMu Oe30TacHOil padoThl C XMMWYECKUMU Be-
IeCTBAMM M JIa0OpaTOPHBIM O0OpYIOBaHUEM;

— BJAIeTh MpaBWIaMU O€30IMacHOTO OOpallleHUsI C eIKMMU, TOPIOUMMU U TOK-
CUYHBIMU BELIECTBAMU, CPEICTBAMU OBLITOBOM XMMMU,

— OCYIISCTBIISITh MOMCK XUMUYECKON MHGOpPMAIMKM 110 Ha3BaHUAM, WIACHTU-
¢dukaTopaMm, CTPYKTYpHBIM (popMyJiaM BEIIECTB;



BlageTh METONAMM KOMIIbIOTEPHOI BU3yaluU3allMM OMOMOJIEKYJ C KCIIOJIb30-
BaHUeM mnporpammbl PyMol;

CTPOUTh MOJEAU OEJKOB C MOMOIIbIO METOAA TOMOJOTMYHOIO MOIEIUpPOBa-
HUS;

KPUTWYECKU OIIEHWBAaTh W WHTEPIPETUPOBATH C TOUYKW 3PEHUST €CTeCTBEH-
HO-HAYYHOW KOPPEKTHOCTH XMMUUYECKYI0 HH(pOpMAIIMIO, COdepKaIlylocs B
COOOILIEHUSIX CPEICTB MaccoBoil mHGpopMmauuu, pecypcax MHTepHera, Hayu-
HO-TIOMYJSIPHBIX CTaTbsIX, B LEJASIX BBISIBICHUS OINMOOYHBIX CYXICHUUN U
dopMUpOBaHUS COOCTBEHHOU MO3ULIUU;

NpPEeNCTaBIATh NMYTU PELICHUS DIOOAJbHBIX IPOOJIEM, CTOSIIUX Iepen 4yeao-
BEUECTBOM, M TIEPCIIEKTUBHBIX HAIPABIICHUI Pa3BUTHS XUMWUYCCKUX TEXHO-
JIOTUMA.

Yuawuiica noayuum 6o3moxcHocms Hay1umocs:

WUTIOCTPUPOBATh Ha IpUMEpax CTAHOBJICHWE U DBBOJIOLIMI0 OMOXMMUM KaK
HayKyd Ha pa3jIdYHbIX MCTOPUUYECKMX ITarax €€ pa3BUTHUS;

MCNOJIb30BaTh METOAbl HAyYHOTO MO3HAHWS MPU PEeUIeHUU Yy4yeOHO-MCCIIeno-
BaTEIbCKUX 3a/1ad 110 M3YYEHHWIO CBOKMCTB, CITOCOOOB TIOJTYYEeHUSI M Pacrio-
3HABaHUsI OPTaHUYECKUX BEIIECTB;

yCTaHaBIMBATh B3aMMOCBSI3M MEXIOy ¢akTaMu U Teopueil, MNPUUYMHON U
CJIeACTBUEM IIpU aHalu3e IPOOJEMHBIX CUTyallMili U OOOCHOBAaHUM MPUHU-
MaeMbIX PELIeHUW Ha OCHOBE XMMMWYECKUX 3HAHMIA;

GdopMyIMpoBaTh 1edb WCCIAENOBAHMWS, BBIABUTAaTh W IIPOBEPSTH 3SKCIEPU-
MEHTJILHO TUITOTE3bl O XMMUWYECKUX CBOMCTBAX BEIECTB HA OCHOBE WX CO-
cTaBa M CTPOCHUSI, MX CIIOCOOHOCTM BCTYMNAaTh B XMMUYECKHE PEaAKIIUH, O
XapakTepe M MPOAyKTax Pas3JIMYHbIX XMMHUUYECKUX PEaKIIMIA;
CaMOCTOSITEJIbHO TITAHUPOBATh W MPOBOAUTh XUMUYECKUE IKCIEPUMEHTHI C
coOoAeHueM TIpaBujl Oe30IacHOil paboThl ¢ BellecTBAMU U JlabopaTop-
HBIM 00OPYIOBaHUEM;

WHTEePIPETUPOBAaTh JaHHBIE O COCTAaBE€ M CTPOSHUU BEIIECTB, ITOJTyYEeHHBIE
C TIOMOIIBIO COBPEMEHHBIX OMOXMMUYECKUX METOMIOB;

XapaKTepu3oBaTb pPOJb OEJIKOB M HYKJIEUMHOBBIX KMCJIOT KaK BaXKHEUIIMX
OMOJIOTMYECKU aKTHMBHBIX BEIIECTB.

OneHKa JI0CTHIKEeHUS TUIAHMPYEMbIX Pe3yJIbTATOB YCBOEHMsSI Kypca
(mpumep)

Kakumy ObIBAIOT TUIIbI a30THMCTBIX OCHOBAHUIA, BXOMSIIMX B COCTaB HYKJIEH-
HOBBIX KHCJIOT, U KaKOBO MX CTpoeHue?

ONuIInTE YCAOBUS OMPENETEHNUST MyPUHOBBIX UM MHUPUMHUINHOBBIX OCHOBA-
HUIl B cOCTaBe HYKJIEWHOBBIX KHUCIIOT.

OnuIINUTe CTPOCHWE W pas3IMdue MOJIEKYJa PpUOO03bl U OE30KCUPUOO3bl B
LIMKJINYECKO hopMme.



4. C moMouIbl0 KaKuX peakluil (KpaTKO OMNUIIUTE) MOXKHO OIIpeNeIMTh Hajlu-
yue prubo3bl U AE30KCUPHMOO03bl B 0Opasliax HYKJIEMHOBBIX KUCIOT? EcTh au
cpeny HUX CIlelndUUHbIE peakiuu?

5. ITlo kakomy aJITOPUTMY CTPOMUTCSI MOIEIb MPOCTPAHCTBEHHOM CTPYKTYPhI
Oenka Mpu TOMOJIOTUYHOM MOEJIMPOBAHUN?

6. IlepeunciauTe OCHOBHBIE OTamnbl JIOOOrO MeTOoma TIOJAYYeHUS] TEHOMHOM
JHK u3 XuBoro o0bekTa U OOBSICHMUTE CYTh KaXIOTO 3Tara.

7. YUto mpeacTaBisiloT coOOil HyKJiea3bl U KaKMX TUIIOB OHU ObIBAIOT?

HaszoBute OCHOBHOI KOMIIOHEHT (hOC(OIUMUIOB SUYHOTO KEITKa.

9. T'me OymeT HaxXxomMThCS ILIEJAEBOM TPOAYKT — Ha MHTepdasze (IMMOBEpXHOCTHU
pasznena ¢a3) MM B pactBope (opraHmueckas dasza) IpU SKCTPAKLUMW JIN-
MUI0B KEJITKAa CMEChIO XJIOpO(OpM : METaHOJ WU XJI0PO(OpM : BTAHON
(2:1)? ¥V kakoro M3 KOMIOHEHTOB CMECHU MPOMACHHBINA IyTh HpU pas3neie-
HUM, a 3HAa4UT R; OydeT MEHbIIE: Y TOro, CPOACTBO KOTOPOro OOJIbIIE K
NOABUXHOU (ha3ze, WM y KOMIIOHEHTa, CPOACTBO KOTOPOro OOJbIle K HO-
CUTENI0 — CUJIMKaremo?

10. IMonymatite, kak B miporpamMe PyMol moka3zaTb BOMOpPOAHBIE CBSI3UM BHY-
TPU O-CIIUPAJIU.

11. B Bameit cmecu ectb ¢ochatuamixoauH U docdharuaunastaHosaMuH. Ilo-
cJie OKpalllMBaHUS KaKUM PEarecHTOM BBl YBUAWTE TOJLKO (hocdaTtnmmmiasTa-
HOJIaMUH?

12. B yém 3akioyaeTcsd IJIaBHOE OTINYMe (DeHOI-XJIOpoOPMHOIo MeToma OT
METOo/la KWCJIIOTHOTO THUIApOn3a?

13. Kakum criocobomM MOXHO OIpeneanTh OeIKOBYIO MPUMECh B OOpaslie Hy-
KJIEMHOBBIX KUCJIOT?

14.Bbl paznmensiere IpU TMOMOINU Telb-(QUIbTpALIMUM OEJIKM C MOJIEKYJISIPHOM
maccoir 15 m 25 xJla. Kakoif M3 HUX BBIMIET C KOJOHKU paHbIe?

15. KakoB BUI 3aBUCUMOCTM ONTUYECKON TMJIOTHOCTU OT KOHUEHTpALUMU: JIH-
HeliHasi, KBaJgpaTu4Hasi, jJorapudmudeckas?

16.B kakoM WHTepBaje ONTUYECKOM IUIOTHOCTU BBITIOJNHSIETCSl 3aKOoH byrepa—
Jlambepra—bepa B ciyyae Bamiero skcnepuMeHTa? OTinMyaeTcsl JU OH OT
HamnboJiee 4acTO MCIIOJIb3yeMOro auamna3oHa?

*®

CpencrtBa obyyeHUss U BoCcNUTaHUS

B ocHoOBe HCHOJIB30BaHUSI CPENCTB OOYYEHUs] M BOCIHMTAHUs JieXaT IMPUO-
PUTETHI HEYKOCHUTEIBHOTO COOJIONEHUST TPaBUJ TEXHUKH OE30IMacHOCTH, CO-
BMECTHOU paboTHI Iemarora W OOyJyalolIerocsi, MHTETPUPOBAHUS COBPEMEHHBIX
dopM 0OydYeHUS] U KOMILJIEKCHOTO BO3ACHCTBUS Ha KUHECTETUYECKYIO, ayldu-
aJIbHYI0O W BM3YaJIbHYIO CUCTEMbI BOCIIPUSITHSI.

CnenuajbHble CpPeICTBA OOYYE€HHS MOTYT ObITh MPEIOCTaBJIeHbI B paMKax
00pa30oBaTeIbHBIX MPOEKTOB: «MEIMIIMHCKUI KJIAacC B MOCKOBCKOWM IIKOJIE»,



«HXeHepHBI KJIacC B MOCKOBCKOM IKoje», «KypyaTOBCKUiII LIEHTp Hempe-
PBIBHOTO MEXIVCHUIIMHAPHOTO OOpa30BaHMsI», a TaKKe IPU HEOOXOTMMOCTHU
UX MOXHO MPUOOPECTH.

1. O6opynoBanue: Bechl, ciekrpodoromerp, YD-nmamma mis TCX, kamepa
mrss TCX, crmupTtoBKa, HAOOp IJIsT MMMYHOAaHaIM3a.

2. PacxomHpie MaTepuaibl M MOCYIA: LWJIMHAPHL 25 MJI, MOMITbI JIJIsT TIH-
neTok, nunetku 2 wmua, nunerku 0,1 M, menuTelbHble BOPOHKHU, IIPOOMPKU
naacTuKoBbie 50 M.

3. PeakTuBbl: xJOpo(OopM, BTaHOJ, PONAHU] AMMOHUS, CyabdaT HaTpus
0e3BOMHBIN, XJOpUA Xene3a (6-BOOHBIN), TWAPA3WH COJSTHOKWUCIBINA, HUHTH-
IpuH, dochopHOMOMMOAEHOBAs KUCIOTAa, MOIMOAAT HATpUs, MOJHUOIECHOBO-
KUCJBIA aMMOHUM, MOoneluicyibdaTr HaTpus, XJOPWUI HATpUs, LIUTpPAT HaTpus,
BATA, Hutpat cepebpa, HYKJICOTUAbI, a30THAsI KMCJIOTa, CEpHasl KUCIOTa, CO-
JIsTHasl KMcoTa, AUdEeHWIaMUH, Oe30Kcuprubdosza M pudo3a, OpLUUH (5-MeTuI-
PE30pLMH), XJIOpPHOE Keye30.

4. OOBEKT: IPOXKU.

4.1. Uudopmamus o kpacutensx: https://ru.lumiprobe.com/protocols

4.2. PexomeHmauuu IO MPUTOTOBIEHUIO OydepHbIX pacTBOpoB: https://
www.sigmaaldrich.com/life-science/core-bioreagents/biological-buffers/learning-
center/buffer-reference-center.html

5. NudopmManmoHHO-KOMMYHUKATHUBHbIE CPeEICTBA:

5.1. KOoMIIIEKT HAacTOJNBHBIX UIP IO <«AmIacy HOBBIX Mpodeccuit»: http://
box.atlas100.ru/#future

5.2. Bupeonexropuii:

https://www.youtube.com/watch?v=nQbl3QC4t4Q&index=16&list=PLF6TGk
0UjYG79EHvCt9rsWBWMfRMewRj7

https://www.youtube.com/watch?v=XI6eivdt8 Bk&list=PLF6TGkOUjYG79EH
vCt9rsWBWMfRMewRj7&index=17

https://www.youtube.com/watch?v=puce KBWzeqQ&t=19s

https://www.youtube.com/watch?v=qHe Go3pJSfk&t=14s

https://www.youtube.com/watch?v=FZmO53ebWcA&list=PLF6TGkOUjYG79
EHvCt9rsWBWMfRMewRj7&index=18
https://www.youtube.com/watch?v=o0nogRbU6pQc&list=PLF6TGkOU;YG79
EHvCt9rsWBWMfRMewRj7&index=19
https://www.youtube.com/watch?v=E1dwk6RVnB4
https://www.youtube.com/watch?v=0k6749y7sqE&t=13s
https://www.youtube.com/watch?v=rJRouJJPFIg&t=18s
https://www.youtube.com/watch?v=k5 GJkEaSwo
https://www.youtube.com/watch?v=tYjur3DSHYE.
https://www.youtube.com/watch?v=7smVNdt9bSY
https://foxford.ru/events/246?ref=p308 url




https://www.youtube.com/watch?v=eb5G2ConR3Y
https://www.youtube.com/watch?v=GL092Stgumk&t=13s
https://www.youtube.com/watch?v=WxvdZCdLoVo&t=20s
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[Toorpamma 371€KTUBHOIrO Kypca

«MHANBULAYANbHbIA MPOEKT»

Astop: M. B. IlosoBkoBa
MosicHUTenbHas 3anucka

WuauBuayanbHbll MPOEKT MpencTaBiisieT coboit ocodyio (opMy opraHusa-
UM JesITeIbHOCTU oOydvaromuxcs (ydyeOHOoe WccaedoBaHWE WM y4eOHBIN
IIPOEKT).

WHauBuayaibHBIA MPOEKT BBIMOJHSETCS OOYYaIOIIMMCSI CaMOCTOSITEIbHO
MOJl PYKOBOJACTBOM y4uTeNsl (ThIOTOpa) 1O BBHIOpAHHOW TeMe B paMKaX OJHOTO
WJIM HECKOJIbKMX M3Y4aeMbIX YUE€OHBIX TPEIMETOB, KypcoB B JI00OI U30paH-
HOI o0ylacTu HOesITeNbHOCTU (ITO3HABaTEJIbHOU, MPaKTUYECKOM, ydyeOHO-uccle-
JIOBATEIbCKOM, COLMAIbHOM, XYIOXECTBEHHO-TBOPUYECKOM M Ip.).

WHauBuayalbHbI MPOEKT BBIMOJHSIETCS OOydYalolIMMCS B TEUEHHE OIHOTO
WIM IBYX JIET B paMKaX y4eOHOro BpeMeHH, CIIelMaJbHO OTBEIEHHOIO y4deb-
HBIM TUTAaHOM, M OOJDKEH OBITh IIPENCTaBJICH B BUIE 3aBEPIIEHHOTO YYSOHOTO
HCCIeAOBaHUSI WM Pa3pabOTaHHOTO IMpoeKTa: MHMOOPMALMOHHOTO, TBOPYECKO-
ro, COLMAJbHOIO, IPUKIATHOIO, MHHOBALIMOHHOIO, KOHCTPYKTOPCKOIO, MHXE-
HEPHOTO.

Ilenp Kypca: dopMupoBaHUE HaBBIKOB pPa3pabOTKW, peaju3alMu U OOIlle-
CTBEHHOU TIPE3EHTALMN OOYYaIOIIMMUCS PE3yJbTATOB WCCIENOBAHUS WHOAWBU-
MyaIbHOTO TIPOEKTa, HAIPaBJIEHHOTO Ha pelleHUue HayYHOM, JWYHOCTHO WU
(nnu) colMalibHO 3HAYMMOWN TIPOOJIEMBI.

3amaum Kypca:

— peanusaiuust TpeOboBaHUil CraHmapTa K JWYHOCTHBIM W METAlpeaMETHbIM
pe3yabTaTaM OCBOSHMSI OCHOBHOM 00pa3oBaTeIbHON ITPOTPaMMBI;

— dopmupoBaHue y OOYJAIOIIMXCA CUCTEMHBIX MPEICTABJICHUI 1 OMbITa TPU-
MEHEHUsI METOJOB, TEXHOJOTUH M (OpM OpraHU3alMK MPOECKTHONW U y4yeO-
HO-UCCIeN0BATEbCKON NeSITeIbHOCTH ISl TOCTVKEHUSI TTPAKTUKO-OPHEHTH -
POBaHHBIX PE3yIbTaTOB 00pa30BaHUS;

— ToBBIIIeHNE 3(G(MEKTUBHOCTH OCBOCHUS OOYJalOIIMMUCS OCHOBHOM 00pa-
30BaTENIbHOM TIpOTpaMMBI, a TakKKe YCBOCHMS 3HAaHUN W YYeOHBIX Ieii-
CTBUI.

Oo6mas xapakrepuctuka Kypca. CoaepxaHue IIpPOrpaMMbl B OCHOBHOM
chOKyCHMPOBAaHO Ha Mpoleccax MCCAeIOBaHUSI U MPOEKTUPOBAaHUS (B COOTBET-
creun ¢ PI'OC), HO BMecTe C TeM COIEPKUT HEOOXOOMMBIE OTCHUIKUA K IIpy-
MM TUNAaM JOesTeJbHOCTU. [Ipu 3TOM Iporpamma Ipearojiaraer npakTudeckue
3aJaHUsI Ha OCBOEHME WHCTPYMEHTApUsl MCCIIEAOBAaHUSI UM TNPOESKTUPOBAHUS
B MX HOPMATMBHOM BUJE U B MX BO3MOXKHOI B3aMOCBSI3H.



Tematuyecku IporpamMma IOCTpOEHAa TaKMM OOpa3oM, UYTOOBI AaTh IIpen-
CTaBJICHME O caMbIX HEOOXONMMBIX acleKTaX, CBSI3aHHBIX C MpolleccaMu UC-
CJeOBaHUSl U TIPOEKTUPOBAHUSI, B COOTBETCTBUM C CYIIECTBYIOIIUMU KYJIBTYp-
HbIMU HOpMaMu. C TMOMOIIBIO JaHHOTO Kypca Mpearosaraercs aganTupoBaHue
9TUX HOPM IS TIOHMMaHWSI M aKTUBHOTO WCIIOJb30BaHUS IIKOJIbHUKAMU B
CBOUX TPOEKTAaX M UCCIEAOBAHUSIX.

Ilpennaraemeiii Kypc paccuutaH Ha 70 4 ocBoeHusi. OH COCTOUT U3 He-
CKOJIbKMX MOJIyJiei, KaXIblli M3 KOTOPBIX SIBISIETCSI HEOOXOOAMMBIM 3JEMEHTOM
B oOleil cTpykType Kypca. Jlornka udepenoBaHus MOAyJiel BbICTpOEHa TaKUM
o0pa3oM, 4YTOOBI y oOyuarouierocsi OblLia BO3MOXHOCTb M3YYUTb 4acTb Teope-
TUYECKOTO MaTepuajia CaMOCTOSITEJIbHO WJIM TIOJl PYKOBOACTBOM B3POCJIOTO.
Hpyras yactb Momysel creuuaabHO IpelHa3HaueHa /IS COBMECTHOU paboThl
B 00IlleM KOMMYHUKATHUBHOM MPOCTPAHCTBE U IIpeariojiaracT oOCy:KIeHHEe CcO0-
CTBEHHBIX 3aMbICIIOB, Wel, XomoB. M HakoHel, TpeTui TUM MOAYJeill Hale-
JIeH Ha COOCTBEHHYIO TMOMCKOBYIO, MPOEKTHYIO, KOHCTPYKTOPCKYIO WJIM HHYIO
MO TUIly AESTEIbHOCTb B OTHOCUTEIbHO CBOOONHOM pexume. [lpoxons onuH
MOIYyJIb 3a APYTMM, OOY4YalOIIMICS IOJIydaeT BO3MOXHOCTb CHayajia BBbIIBU-
HYTb CBOIO HJEI0, 3aTeM IpopaboTaTh €€, TPEIbSIBUTh OIHOKIACCHUKAM U
JPYTUM 3aUHTEPECOBAHHBIM JIMIIAM, TOJYYUB KOHCTPYKTUBHBIE KPUTUYECKUE
3aMeyaHusi, U yCMelIHO 3alllUTUTh CBOIO paboTy.

MonynbHasi CTpyKTypa Jaé€T BO3MOXHOCTh €€ BapUaTMBHOIO MCIIOJIb30Ba-
HUS TPU TIPOXOXKIEHUU Kypca: B 3aBUCMMOCTH OT MPEbIAYIIEro OIbiTa B IMO-
MOOHBIX paboTax MOTYT TMpemIaratbCs WHAWBUIYATbHBIE <«TOPOXHbBIE KapThl»
cTaplilieKJacCHUKa WIM pabouux KOMaHI.

IIporpammMy Kypca MOXHO OCBOWUThH 3a OAWH WJIM ABa roja B 3aBUCUMOCTHU
OT MHTEHCUMBHOCTM — JIBa WJIM OAWMH 4Yac B Hememto. He uckiouaercs: popmar
MPOEKTHBIX CECCUIl, MPOBOAMMbBIX METOIOM TMOTPYKEHMSI HECKOJbKO pa3 B Te-
YyeHue roja.

KonnuecTBO 9acoB Ha CaMOCTOSITENbHYIO pabOTy Haj MPOEKTOM M HCCIENO0-
BaHMEM MOXHO TakKXe BapbUpOBaTh C YYETOM WHIWBUIYAJTbHOM TOTOBHOCTH
obyuaromuxcs. [ caMoCTOSITeJIbHOI padOThl BaXKHBI YMEHUSsI, IOJYYEHHbIC B
TOM 4YWCJIE€ Ha TMPEIbIOyIIuX 3Tarax oOydeHWs, a WMEHHO YMEHUs WCKaThb,
AHAJIM3MPOBATb UM OLEHMBaATh HEOOXOoOMMYIO i padorbl MHpopMauuio. Ilo-
mMuMo WMHTepHeTa, cliefyeT He TOJIbKO PEKOMEHIOBaTh, HO M TPeOOBAThH MOJIb-
30BaThCsl HAYYHBIMM W HAYYHO-TIOTYJISIPHBIMU W3IaHUSMU B OUOIMOTEUHBIX
onmax. Insg 2TOro TakxKe MOKHBI BBIIEISITHCS CIelUaIbHBIE Yachl, a TPO-
BeAEHHasl paboTa — YYUTHIBAThCS M OLIEHUBATHCS.

KoMMyHUKaTHBHbBIE COOBITUSI, KOTOPbIE BKJIIOYEHBI B TMPOLIECC TPEHUPOBKU
U BBIMOJIHEHUSI TIPOEKTa WM HCCIENOBaHUs, CJEAyeT CIelUualbHO IMOAroTaB-
JUBaThb W CLEHUpOBaTh. I 3TOro HeoOXONMMO 3apaHee IPOLYyMbIBAaTh, Kak
Oy/leT MPOUCXOAUTH TPOIECC KOMMYHUKAIIUU, a UMEHHO:



— 4yTOo OygeT mHpeaAMEeTOM MOO0KjaaJa WJIM COOOIIEHUsS YYaCTHUKOB COOBI-
TS,

— KakoBbl (DYHKIIMM B OOCYXIEHMU KaXXIOro ero ydJacTHUKA: 3amaéT BO-
MpOChl HAa MMOHMMAaHMeE, BBICKA3bIBACT COMHEHUS, TIpeajiaracT BCTPEUYHbIE Bapu-
aHTBI U T. I.;

— Kakoil pabouuii popmar Oyner BbiOpaH: (poHTa/IbHAs pabora c oOIIEi
IMCKycCHeil, IepBOHavYajibHOe OOCYXXACHME B TpyHIlaX WIM Ilapax, pacipeine-
JICHWE pOJieil W IOArOTOBKA IIA0JIOHOB OOCYXIECHMSI WM CHOHTaHHBIC OLICHKM
COOOIIEHNIA;

— KTO SIBJISIETCSI PETYISITOPOM IUCKYCCMM — TIe[aror, Bemylluil (peryaupy-
IOILINIT) 3TOT KypC, WJIM TIPUBJICYEHHBIM CITELIMAJINCT, BIAICIONINIA CITOCOOHO-
CTbIO BBICTpaMBATh CoOepXKaTeJIbHOE OOCYXICHHUE, MpOoLeccoOM MpobjieMaTu3a-
LM U CIHocobaMy BbIXOAA B IMO3UTUBHOE IIPOOOJIKEHUE PabOTHI.

Bonbiioe 3HayeHUe IS peanu3alydy IIporpaMMbl MMEIOT JIMILIA B CTaTyce
aKcrepra. i crapliekiacCHUKOB, 3aHMMAIOIIMXCS ITPOEKTaMU U MCCIIenoBa-
HUSIMU, YPE3BbIYAHO BaKHA WMHTEJIEKTYyaJIbHO HACHIILIEHHAasl cpena, B KOTO-
poif mx pabota Morja Obl OBITH MpOaHAIM3MPOBaHA C Pa3HBIX TOUEK 3PCHMUS.
PerynsipHoe comnpoBoxaeHue Ipolecca padoThl Haa IIPOEKTOM WM MCCIEI0-
BaHUEM BEOET OTBETCTBEHHBIW 3a 3TO Iresaror. B pomosHeHue o00s3aTeabHO
HYXHBI ITyOJIMYHbBIE CIIyIIAHUSI, BO BpeMsl KOTOPBIX MHPOSIBIISIOTCS U IIPOBEPSI-
IOTCSI MHOTHME MeTaIlpeIMETHbIC M JIMYHOCTHBIE pPE3YJBTaThl OOYyYEeHUSI B IIIKO-
JIe, TOCTUTHYThIe K MOMEHTY €€ OKOH4YaHWUsI.

B kauecTtBe 3KCHEepTOB MOTYT BBICTYIIATh YYMUTENS INKOJBI, BBIITYCKHUKH
IIKOJIbI — CTYOEHThl BY30B, IIPEACTaBUTEAM BJacTU, OM3HeEca, Tocymap-
CTBEHHBIX CTPYKTYp, TaK WJIM MHaye CBSI3aHHBIX C TeMaTUKOW M mpobiiema-
TUKOI paboT cTaplleKJIacCHUKOB. IIpu >TOM BaxXHO ITOHMMAaTh, YTO HEOO-
XOAWMO TIIpeIBapUTEJIbHOE COINIACOBAHMWE C OKCIEepTaMM UX IO3ULUUA U
¢yukuuii. C omHOII CTOPOHBI, IKCIEPT JOJKEH YEeCTHO yKa3blBaTh Ha cCja-
Oblc MM OIIMOOYHBIC TOOXOABI B PACCYyXICHUSIX yUYCHHWKA, a C Ipyroi —
HenpeMeHHO 0003HayaTh IIyTHM BO3MOXHbLIX pelIeHUiIl, pEKOMEHIO0BATh MC-
TOYHUKU HEOOXOmMMOil MH(OpMaLuM, OIOJHUTEIbHbIE METOOUKH, C TEM
yTOOBl Y aBTOpa HIEU HE OIYCTWINCh PYKM U He IIPpOoIlajo XKeJaHWEe Ipo-
NOJIKUTH pabdoTy.

IIporpamma, 10 CyTH, SIBJISIETCS METaNlpeAMETHOM, ITOCKOJIBKY IIperiojiara-
€T OCBOCHHUE psga TMOHSTUI, CIIOCOOOB IEHCTBUS M OPraHU3aTOPCKUX HAaBBI-
KOB, CTOSIIIUX <«Hal» MPEeAMETHBIMHU CIlocobamMu paboThl yyeHuMKa. K HUM OT-
HOCSTCSI IIOCTaHOBKa IIpo0OyieM, IiepeBoid IpoOjieM B 3aJadd, CXxeMaTU3alus U
KCIIOJIb30BaHNWE 3HAKOB UM CHMBOJIOB, OpraHm3amnusl pediekcuu, ClIeHUPOBaHUE
cobObITusI. HecMoTpss Ha TO 4YTO IIporpamMMa HasbiBaeTcs «MHIWBUIYaIbHbBIA
Y4EeOHBII MPOEKT», 3HAUYUTEIbHASI YacTh 3aHITUI MpenycMaTpUBaeT TPYITIIOBYIO
M KOJIJICKTUBHYIO paboTYy.



OcHOBHbBIE HIEH Kypca:
— eIMHCTBO MaTepUaIbHOTO MHPA;
— BHYTPU- M MEXIIPEIMETHAs] MHTErpaius;
— B3aMMOCBSI3b HAYKN U TIPAKTHUKH;
— B3aMMOCBSI3b YeJIOBEKA U OKPYXAIOIIEH Cpebl.

YuyeOHO-MeTOIMYECKOEe ofecnmedyeHre Kypca BKIOYaeT B cebs ydeOHoe
rmocodOue ISl y4yalluxcs M IpOrpaMMy 3JIEKTMBHOIO Kypca. YueOHOoe Iocobue
IUTS yYalmuxcss oOecrieurBaeT comepXaTelbHylo JacTh Kypca. ComepkaHHe IT0-
cobust pa3dbuTo Ha mnaparpadbl, BKIIOYAET IUAAKTUYECKUI Matepuai (BOIpPO-
CBI, YIpaXHEHUs, 3ama4yi, JOMAIITHUI 3KCIIEPUMEHT), MPaKTUIeCKNe PabOTHI.

@dopMamMu KOHTPOJIS HAJ YCBOEHHEM MATEPHAIA MOIYT CIYXHUTh OTYETHI
1o paboTaM, CaMOCTOSITeJIbHbIE TBOPYECKKME PabOThl, TECTbI, UTOrOBbIE Yy4eOHO-
MCCIIEIOBATEIbCKIE TPOEKThI. KITOroBOe 3aHATHE IIPOXOOUT B BHIE HAy4YHO-
MPAKTUIECKOM KOH(EPEHIIMU WIM KPYIJIOTO CTOJMA, TAe 3aCiIylIMBalOTCs IOKJIa-
Ibl yJalIuxcsl MO BBIOpaHHOW TeMe MCCIIeNOBaHUsI, KOTOPbIe MOTYT OBITH Ipen-
cTaBieHbl B (hopMme pedepara winM OTYETA MO MCCIIENOBATEIbCKON paboTe.

CopepykaHue Kypca

Monyas 1. Kynsrypa muccienoBaHus U mnpoektupoBanus (6/11 u)

3HAKOMCTBO C COBPEMEHHBIMM HAay4YHBIMU IIPEACTABJICHUSIMU O HOpMax
MPOEKTHOM M MCCJIENOBATEIbCKOM AESITEIbHOCTU, a TaKXKe aHalu3 yxKe peajlu-
30BaHHBIX ITPOEKTOB.

Paszoen 1.1. Yto Takoe mpoekT. OCHOBHBIC ITOHSATHS, TIPUMEHSIEeMBIe B 00-
JIACTH TIPOEKTHUPOBAHMUS: IPOEKT; TEXHOJOTUYECKNE, COIMAIbHBbIE, SKOHOMMYE-
CKMe, BOJIOHTEPCKME, OpPTaHU3alIMOHHbIE, CMEIIAaHHbIC TTPOEKTHI.

Pazden 1.2. AnanuzupoBaHue npoekrta. CamocTosiTelbHasI paboTa obydaro-
muxcsd (MHOMBUAYyaJIbHO M B TpyIlllaX) HAa OCHOBE HalIeHHOro MaTepuaia U3
OTKPBITHIX MCTOYHUKOB U COOEPKAHUS IIKOJIbHBIX IPEIMETOB, M3YYEHHBIX pa-
Hee (MCTOpUM, OUOJIOTUM, (DU3UKU, XUMUM).

Pazden 1.3. BoinBukenune uneun npoekrta. IIpoliecc mpoeKTMpoBaHUS U €T0
OTIMYME OT APYrMX MpO(heCCUOHATBHBIX 3aHSITHUA.

Pazoen 1.4. «Cto nBamuarh JierT Ha ciyxbe ctpane». [Ipoekt I1. A. Cronbi-
nuHa. PaccMmoTpeHue mpuMepa MacIUTaOHOro IIPOEKTa OT IIepBOHAYaJIbHOM
WIeU C CUCTEMOI apryMEHTalMM OO0 IIOJIHOM €ro peaau3allliu.

Pazoen 1.5. Texanmdyeckoe NpPOEKTHUPOBAaHWE W KOHCTpynpoBaHme. Pazoop
MOHSTHUIA: TPOEKTHO-KOHCTPYKTOPCKAsl AESTEIbHOCTb, KOHCTPYMPOBAaHUE, TeX-
HUYECKOE MPOEKTUPOBAHUE.

Pazoen 1.6. CoumanbHOe TPOCKTUPOBAHUE KaK BO3MOXHOCTb YIYYIIUTH
COLMAIbHYIO cEPY M 3aKpPENUTh OMNPENENEHHYIO CUCTEMY LIEHHOCTE B CO3Ha-
HUM y4alIuxcs.



Pazden 1.7. BonoHTEpcKUE MPOEKThl U cOOOLIeCTBA. Buabl BOJOHTEPCKUX
MIPOEKTOB: COLIMOKYJIBTYpHBIE, MH(MOPMAIIMOHHO-KOHCYIbTaTUBHBIE, 9KOJIOTHYEC-
cKue.

Pazoen 1.8. AHanmmM3 mpoeKTa CBEpPCTHMKA. 3HAKOMCTBO M OOCYXKIEHHE CO-
nmuajabHoro mpoekra «Jletu omHoro CosHIla», pa3pabOTaHHOTO U peaTu30BaH-
HOTO CTaplIEKJIACCHUKOM.

Pazden 1.9. Ananus mnpoekrta cBepcTHuUKa. OOCyXIeHUE BO3MOXHOCTEH
IT-TexHoNOrMii WIS pelleHUs] MPaKTMYECKMX 3a1ad B pa3HbIX cdepax IesiTelb-
HOCTU YeJIOBeKa.

Pazden 1.10. VccrnenoBaHue Kak 3JEMEHT IPOEKTa M KaK TUI NESITEIbHO-
ctu. OCHOBHBIC BJIEMEHTHI W TIOHSITWSI, TIPUMEHSIEMBble B MCCIIEIOBATEbCKOMN
NIeSITeJIbHOCTU: MCCIeNOBaHMe, 1ieib, 3aJada, OObEeKT, MpeAMEeT, METOH U CyOb-
eKT MCCJIeIOBaHMUSI.

Monayas 2. Camoonpeneienne (4/8 1)

CamocTosiTennbHas padoTa oOyJaIIINXCSl ¢ KIIIOUEBBIMM 3JIEMEHTAMM IIPOEKTA.

Paszden 2.1. TIpoeKTbl U TEXHOJOTUU: BBIOOP chepbl AESITEIBHOCTU.

Paszoen 2.2. Co3gaéM sieMeHTBHI oOpa3a OymyIlIero: 4To MBI XOTHUM W3Me-
HUTh CBOMM IIPOEKTOM.

Pazden 2.3. ®opMupyeM OTHOIIEHHE K IPOOJIeMaM.

Pazoen 2.4. 3HakoMUMCSl C TIPOEKTHBIMU JABUXKECHUSIMU.

Pazdea 2.5. TlepBuuHoe camoornpeneneHue. OOOCHOBaHUE AaKTyaJlbHOCTHU
TeMBI IUIsI IIPOEKTa/UCCIIeIOBaHMSI.

Moaynas 3. 3ambicen npoekta (4/10 9)

Pazoen 3.1. TloHatnsa «mpobiieMa» U «ITO3ULIMS» B pabOTe HAI IMPOCKTOM.

Pazoen 3.2. BuinBmkeHne M GOpMYITMPOBKa IEIW MPOEKTa.

Pazden 3.3. llenenonaranue, TOCTaHOBKA 3amad U IIPOTHO3MPOBAHUE pe-
3yIbTaTOB TIPOEKTA.

Pa3zoden 3.4. Ponp akuuu B peaju3alnuu MPOEKTOB.

Pazoen 3.5. Pecypchbl U OIOIXKET MpPOEKTa.

Pazoen 3.6. Tlonck HemocTawmmed nHGopMaum, e€ oOpaboTKa M aHaIU3.

Monayap 4. YcinoBus peaiusanum npoekra (3/6 9)

AHanmM3 HeOOXOAWMBIX YCIOBUI peajn3alii MPOEKTOB W 3HAKOMCTBO C
MOHATUSMU Pa3HBIX MPEAMETHBIX JTUCLIMITINH.

Pazoen 4.1. TlnanupoBaHue neiictBuii. OcBoeHUE TIOHSTUIA: TUIAHUPOBA-
HUEe, IMPOrHO3MPOBAHUE, CIIOHCOP, MHBECTOP, OJIATOTBOPUTEIID.

Paszden 4.2. VUctouHuku ¢puHaHcUpoBaHUS MpoekTta. OcBoeHUE TIOHSITUIA:
KpeouToBaHue, OM3Hec-IUIaH, BeHYYpHble (DOHIBI M KOMIIAHWMU, OM3HEC-aHIe-
JIbI, JOJITOBBIE W JOJIeBble IIEHHBIC Oymaru, NUBUACHIBI, (POHIOBBINI PBIHOK,
KpayadhaHIHT.



Pazoen 4.3. CTOpOHHUKM M KOMaHAa IpoekTa, 3(M(PEeKTUBHOCTb MCIOJIb30-
BaHUS BKJIaja KaXmoro ydacTHuUKa. OcoOeHHOCTH padOThl KOMaHAbI Hajd IIPO-
€KTOM, MPOEKTHas KOMaHIa, poju U (YHKIIUU B IIPOEKTE.

Paszoen 4.4. Mopenu 1 cmocoObl yIIpaBJIEHUST TTPOCKTaMMU.

Monyas 5. TpyanocTu peanusanuu npoekra (5/10 9)

Pazoen 5.1. Tlepexon oT 3ambiciia K peanusanuu npoekra. OcBoeHUe TMO-
HATUM: XW3HEHHBIN IIMKJ TPOEKTa, XXW3HEHHBIN LMK TPOAyKTa (M3menus),
SKCTITyaTalus, yTUIn3amusl.

Pazdean 5.2. Bo3MoxHBIE PUCKU TIPOEKTOB, CIOCOOBI WX MPEABUACHUS U
MPEOAOJICHUSI.

Paszoen 5.3. TlpakTudeckoe 3aHATHE II0 aHAJIM3y IIPOEKTHOTO 3aMBbICa
«3aBop 1O TepepaboTKe TIaCTUKa».

Pazoen 5.4. TlpakTndeckoe 3aHITHE IO aHaAM3y IPOEKTHOTO 3aMbICiia
«IIpeBpatum Mycop B pecypc». CpaBHEHME MPOEKTHBIX 3aMbICIIOB.

Pazden 5.5. Tlpaktuueckoe 3aHSITHUE 110 aHAIU3y PETMOHAIbHBIX TMPOEKTOB
IIKOJIbHUKOB TIO0 TypU3MYy U KpaeBeACHMUIO.

Monyas 6. IlpenBapurenbHasi 3alUTaA M IKCINEPTHAS OIMEHKA NMPOEKTHBIX
M HCCJIEeIOBATENbCKUX pador (5/7 9)

Pazoen 6.1. Tlo3nuusg skcrepra.

Paszden 6.2. TlpenBaputenbHasT 3alldTa IPOEKTOB W HWCCISIOBATEIBCKIX
paboT, TOATOTOBKA K B3aMMOINEUCTBUIO C OKCITEPTaMU.

Pazden 6.3. OueHka mpoeKkTa CBEPCTHHMKOB: IpoeKT «Pa3paborka mopra-
TUBHOTO MeTaJllouckaressi». [IpoeKTHO-KOHCTPYKTOPCKOE pellleHue B paMKax
MPOEKTa M ero dKCIepTHas OIeHKa.

Paszden 6.4. HavanpHbIil 5Tam MCCIIENOBAaHUS W €ro 3KCIIEpTHas OLIeHKa.

Monyns 7. JlonoJHUATEIbHbIE BO3MOXKHOCTH YiIydiieHuss mpoekta (6/14 1)

Pazoen 7.1. TexHonorusi Kak MOCT OT uaeu K TpoayKty. OcBoeHUe MOHS-
THIT: M300peTeHne, TEXHOJIOTHS, TEXHOJIOTMUYeCKasl IOJIMHA, arpOTEXHOJIOTHUM.

Pazden 7.2. Bunum 3a mpoeKToM MHMPACTPYKTYPY.

Pazdean 7.3. Onpocbl kak 3(PGHEeKTUBHBI HWHCTPYMEHT TPOEKTUPOBAHUSI.
OcBocHME IIOHATUI: aHKETa, COLMOJIOTMYECKUI OIIPOC, MHTEPHET-OIpOC, Ie-
HepaJibHasi COBOKYITHOCTh, BBIOOpPKa PECIIOHICHTOB.

Paszoen 7.4. Bo3aMOXKXHOCTH colMalibHBIX ceTeil. CeTeBble (hOPMBI TTPOECKTOB.
OcBoeHME TMOHSTHUI: TapreTUpOBaHHAs pekjiaMma, pekjiamMa 1o Oaprepy M BO3-
MOXHOCTH TIPOABWKCHMSI IPOEKTOB B COLMAJBHBIX CETSIX.

Pazoen 7.5. AnropuT™m co3maHusI U UCIHOJAb30BAHUSI BUIACOPOIMKA IJIST TIPO-
IBVDKEHUST TIPOEKTa.

Pazdea 7.6. OdbopmieHue U IpeabsBiIeHUE Pe3yIbTaTOB IIPOEKTHON M MC-
CJIeOBATEIbCKON eI TeTbHOCTH.



Monayns 8. Ilpe3seHTanysi U 3aMTA WHIAWMBUAYAJIBHOTO TpoekTa (2/4 1)

HNTtorosas IIpe3CcHTaluAd, l'Iy6J'[I/I‘IHaH 3algmMTa MHANBUAYAJIbHBIX HpOGKTOB/
HUCCIeAOBAaHUI CTapIIEKIACCHUKOB, PEKOMEHIALIMM K €€ ITOATOTOBKE M IIpOBE-
JCHUIO.

TemaTunyeckoe nnaHupoBaHue

Kypc paccuuman na 35/70 u (1 uau 2 u 6 medearo). VIToroBoe 3aHsITHE
OpPOXOOUT B (popMe HaydHO-TIpaKTHM4YeCcKoil KoHdepeHuuu. Ilpemraraemoe 1uia-
HUPOBaHME SIBJISIETCSI MPUMEPHBIM: YYUTENIb MOXET KOPPEKTUPOBaTh COACpXKa-
HUE YpOKOB U pacripe/ie/ieHue 4acoB Ha M3yYeHMe MaTepuaja B COOTBETCTBUU
C YpOBHEM TOATOTOBKM oOyyaronuxcs u chepoil UX UHTEPECcoB.

Konunuyectso
Tema OcHOBHOe copgepiXaHue YyacoB

35 70

Mogaynb 1. KynbTypa ucaiefioBaHusi u npoektupoBaHus (6/11 u)

Yrto Takoe MpOEeKT U IMonsaTue npoekra. I[IpoucxoxaeHue mo- 1 1
rovyeMy peajausanus nstusi. Lenu npoekrtoB. IIpoekTsl, oka-

MpoeKTa — B3TO CIIOXK- 3aBIlINE BIUSIHUE Ha XW3Hb OOJIbLICH

HO, HO UHTEPECHO yacTu 4enoBedecTBa. OTeueCcTBEHHBIE U

3apy0ekHbIe MacIITaOHBIE TTPOEKTHI.
Henpenckasyemble MOCHEOCTBUST TPOEK-

TOB
Yuumces aHaIU3UpO- 3ambicen mpoekTa. Peamuzanusi mpoek- — 1
BaTh MPOEKTHI Ta. OCHOBHbBIC BUIMMBbIE MPUZHAKU

IIPOEKTA. C0XHOCTU TOHUMaHUS U
OCYILIECTBJIEHUST TIPOEKTHBIX UAEH

BbiaBrkeHME MPOEKT- KoHeuHblil pe3yabraT npoekta. Jloruka 1 1
HO#l maeu kak ¢dop- paboThl npoekTupoBiMKa. OTanyue

MUpOBaHMEe 00Opa3za MPOEKTUPOBAHUsSI OT 3aHITUI MCKYC-

Oyny1iero CTBOM, MaTeMaTUKON W APYrux mnpodec-

CHOHAJbHBIX 3aHATHI. PeanbHOe M BO-
obpaxkaemMoe B MPOEKTUPOBAHUU

«Cro mBamuaTh JeT Ha INoHsiTe 0 CTOPOHHUKAX W MPOTUBHU- — 1
clyk0e cTpaHe» — Kax mpoekTta. HeoOGxonmMocTh aprymeH-
npoekt 1. A. Crosbi- TallMy CBOEH TMO3ULIMU TIPU MPOCKTUPO-
M1Ha BaHuM. CoNOCTaBlIeHUE Pa3TUYHBIX ap-

TYMCHTOB




IIpooonscenue

Konunyecteo
Tema OCHOBHOE€ cogepxxaHue 4acoB
35 70
TexHuyeckoe Mpoek- ITonstue «rexHocdepa». MckyccTBeH- 1 1
THUPOBaHWE U KOH- Has cpema. KoHcTpympoBaHue M KOH-
CTpyMpOBaHUE KakK CTPYKIIMK. AHAJIW3 W CUHTE3 BapHMaHTOB
THUITBl OeITeTbHOCTU KOHCTPYKIIMU. DYHKIMST KOHCTPYKIIMU.
Jlnanoe neiictBue B mpoekTe. OTUyKna-
eMbIii MPOAYKT
CoumanabHOE TIPOSKTH- Otmmuue mpoekTta ot mena. ColmanabHOe 1 1
poBaHMe: KakK caenaThb npoekTupoBanue. CTapT COIMATIbHOTO
JIydiiie oOIIecTBO, B npoekTta. OTHOIIEHNSI, IEHHOCTU U
KOTOPOM MBI KUBEM HOPMBI B COLIMAJIbHOM mpoekTe. [Ipoek-
TUpOBaHMe LIEeHHOCTU. [IpoekTupoBaHue
Coco00B HesITeIbHOCTH. MeponpusiTus
MpoeKTa
BononTépckue mnpoek- JInyHasg OTBETCTBEHHOCTh 3a MPOMCXO- — 1
Thl U COOOIIECTBA ngiree Bokpyr Hac. 2018 rom — rom mo-
6poBosiblia (BosioHTEpa) B PD. OpraHu-
3aums «JloopoBosbibl Poccum»
AHaM3UpyeM MpOoeK- IIpo6nema. Lleabr mpoekra. 3amaym Tpo- 1 1
Thl CBEPCTHUKOB: CO- exta. Ilman peanmuszanuu mpoekra. Pe-
LIMAJIbHBIA MPOEKT 3yJIbTaThl MPOEKTA
«letn ogHoro ConH-
a»
AHanuszupyeM IpoeK- Marematuyeckoe MoaeIUpOBaHUE, KOM- — 1
TBl CBEPCTHUKOB: BO3- MNBIOTepHOE MOIESIMPOBAHME, ITPOrPaMM-
moxHoctu IT- Hoe oOecrieyeHue, arpouHKeHepus
TEXHOJIOTUI IIJIST MEX-
MUCHUTIMHAPHBIX
IIPOEKTOB
WccnenoBanne Kak Ilenp u pesynbrat ucciemoBanms. Mc- 1 2
9JIEMEHT TIPOEKTa U clienoBaHusl (PyHIaMEHTaJIbHbIC U TIPHU-
KaK THUII OesSITeIbHOCTU KJagHble. MOHOOUCUMIIMHAPHBIE U
MEXIUCUUITIMHAPHBIE MCCIECIOBAHUSI.
Tunore3a u Meton uccienoBanus. Cro-
co0 M MeTOAMKa MCCIeTOBaHUS




IIpoooancenue

Konunyectso
Tema OcHoBHOe copepiKaHune YacoB
35 70

Mopaynb 2. CamoonpepgeneHue (4/8 4)
IlpoexTsl U TexHOJO- [puopureTHble HamnpaBiIeHUs Pa3BUTUS: 1 2
ruu: BbIOMpaem cde- TPaHCIIOPT, CBSI3b, HOBBIE MaTepUaJbl,
DBl IeSITeTbHOCTU 3M0pOBOE TMUTAHUE, arpoOOMOTEXHOJIOTUH,

«YMHBIE TOMa» U «yMHBIE TOpOaa»
Co3maéM 3JIeMeHTHI ITosutuBHBI 00pa3 Oymyiiero mist ceost 1 1
oOpaza Oyayliero: 4to u s apyrux. [ToHsTME KayecTBa XU3-
MBI XOTUM W3MEHUTh HU
CBOMM TIPOEKTOM
dopmupyeM OTHOIIIE- [IpoGnembl mpakTUyeckue, HaydHbIE, 1 2
HUE K IpobiiemMam: MUpoBo33peHYecKkue. [IpobdiemMbl T10-
NpensTCTBUE WU T0- OajibHbIe, HAllMOHAJIbHbIC, PErMOHAJb-
OyXneHue K nei- HbIe, JIOKalbHbIe. KoMIuieKcHbIe
CTBUIO? MpoOIEeMBI
3HaKOMUMCS C TIPO- Ipesunentcknii Gopym «MecTopoxie- — 1
€KTHBIMU TTBVKEHUS - HUE TAJIAHTOB», MOJONEXHBIE TPOrpaM-
MU Mbl «Illar B Oymymee», «buyer B Oymy-
mniee»

IlepBuuHoe camo- BapuanTtsl camoornpeneneHus Npu Bbl- 1 2
omnpenenenue. O60cHO- | Oope TeMBbI: aKTyaJIbHOCTb, XeJlaHue
BaHUE aKTyaJbHOCTU OCYIIECTBUTh M3MEHEHMSI, CTpEeMJICHUE
TEMbI JUISI TIPOEKTa o0ecreynTh pa3BUTHE, TOJyYeHUE HO-
WJIX UCCIIEIOBAHMS BBIX 3HAHUN W JIp.

Mopynb 3. 3ambicen npoekrta (4/10 u)
ITongarus «mpobdieMa» I1poGnemuast curyanusi. Ilo3uuum KoH- 1 1
U <«ITO3ULIHsI» TIPU CTpyKTOpa, Y4€HOro, ympasieHla, (u-
OCYIIECTBJIICHUM TIPO- HaHcuCTa
€KTUPOBAHUSI




IIpooonascenue

Konunyecteo
Tema OcCHOBHOe copgepiaHue YacoB
35 70

®dopmynupoBaHue Lie- Llenu 1 ueHHocTu mpoekTa. JInuHoe 1 1
JIN TIPOEKTa oTHolleHue K cutyauuu. CooTHeceHUue

nporHosa u uaeana. [loctaHoBKa 1enu

U TPUHSTUE Ledu. 3aKa3uuK MpPOoeKTa
Llenenonaranve u mo- TlepeBon mpoGyieMbl U 1LeAW B 3adayuM. 1 2
craHoBKa 3amad. IIpo- COOTHOIIIEHNE MMEIIIUXCS U OTCYT-
THO3UPOBAHUE PeE3YJib- CTBYIOIIMX 3HAHUN U PEcypcoB
TaToOB TMPOEKTa
Ponb akuum B peanu- IMonsitne 1 cymHocTh akumu. OTimaue — 1
3aliM TIPOeKTa aKM OT Tipoekta. Ponb akimum B pea-

JIN3alMU TIPOEKTa
Pecypchl 1 OromxeT Pecypc nns peanuzanuuy npoexra. — 1
MpoeKTa CpencTBa TOCTVKEHUS IETM TTPOEKTa.

YuactHuku mpoekTa. MIHTEpecaHThI

MpOeKTa
IMTouck Hemocraroliei Nudopmanmonnslii pecypc. OOBbEKTUB- 1 4
uHdopMalu, e€ 00- HOCTh MH(pOpPMaLMU. DKCIEPTHOE 3Ha-
paboTka W aHaiIu3 Hue. CoBIamamoiiyme M pa3Tndaroninecs

Mo3ulu. BrIsiBIeHWe OCHOBaHWI pac-

XOXIAEHUST MHEHUU

Mogaynb 4. YaioBus peanusaumn npoekrta (3/6 4)

IMnanupoBanue neii- INousitue mnanupoBanus. OCHOBHasI 1 2
CTBMII — 1lIar 3a Iia- dyHKIMA TUTaHUpoBaHUs. MHCTpYMEHTBI
oM Mo TYTHU K pea- ruiaHupoBaHusi. KOHTpoIbHbBIE TOYKU
JIN3alMy MPOeKTa TUIAHUPYEMbIX paboT
WUctounuku puHaHCH- ITonsartue Gromxkera mpoekta. CoOCTBEH- 1 2
poBaHUsI MpoeKTa Hble cpeacTtBa. IIpuBiaeyéHHbIE cpel-

ctBa. MICTOUHMKMU (pMHAHCUPOBAHMUSI.

Benuypurbie ¢onabl. KpeauroBaHue




IIpoooaancenue

Tema

OcHOBHOe cogepiKaHue

KonnuyectBo
4acos

35 70

CTOpOHHUKHU U
KOMaHIa IIPOeKTa: KakK
3¢ HEeKTUBHO HCHOIb-
30BaTh YHUKAJIBHBIA
BKJIQJT KaXXIOTO ydacT-
HUKa

Pabora ¢ pasHbiMu nosunusimu. Ilpo-
TUBHUKU TIpoekTa. CTOPOHHUKU TMPOEK-
ta. Komanna mpoekra

Monenu yripaBlieHUS
MPOeKTaMM

KonTtponbsHast Touka. JleHTouHast mua-
rpamMma (kapra [anTa). lopoxHasi kap-
Ta

Mopaynb 5. TpyaHoctu peanusauumn npoekrta (5/10 u
Ilepexon ot 3ambicia KuzHeHnHblii MK mpoekra. Kn3HeH- 1 2
K peajau3aluu MpoeK- HbI MK nipoaykTa. [lepeocMmbiciieHue
Ta 3amMbiciia. HecoBmaneHue 3ambIciia U €ro
peanuzauuu
Pucku mpoekra Bosmoxusle pucku mpoekrta. CriocoObl 1 2
MPEAyNpPEeXICHUS PUCKOB
I1pakTueckoe 3aHsI- IMpoGnema. Llenb mpoekTa. 3amauym IIpo- 1 2
THe. AHAIU3 TPOEKT- ekrta. Ilman peamm3anmu mpoekta. Pe-
HOTO 3aMbIciia «3aBOJ 3ynbraTthl mpoekTta. CpencTBa peanusa-
no nepepaboTKe Ta- UM mpoeKkTa. BapuMaTMBHOCTL CPEICTB.
CTHKa» IpopbIBHBIE TEXHOJIOTUU U (DYyHAAMEH-
TaJbHble 3HAHUS
IIpakTyeckoe 3aHsI- Anamm3 cutyanmu. Kputepun cpaBHe- 1 2
THe. AHAIU3 TPOEKT- HUSI TIPOGKTHBIX 3aMBICJIOB
Horo 3ambicia «[Ipe-
BpaTUM MYCOp B pe-
cypc». CpaBHeHUe
TMIPOEKTHBIX 3aMbICIIOB
[IpakTnueckoe 3aHsI- AnHamm3 cutyauun. O0pa3 keaaeMoro 1 2

TUe. AHAIU3 TPOEKTOB
CBEPCTHUKOB: TYPU3M
1 KpaeBeleHue

Oynyuiero. OpUrMHajJIbHOCTb UACU TPO-
ekrta. busHec-maH. MapKeTUHTOBbIE
pUcKu




IIpooonascenue

KonnyectBo
Tema OcCHOBHOe copgepiaHue 4yacos

35 70

Mopynb 6. MpepBapuTenbHas 3awWmTa M 3KCNepTHas OLeHKa NPOEKTHbIX U
nccnepoBaTenbckux pabot (5/7 u)

IMo3unus skcrepra DKcriepTHasl TTO3ULIMsI. DKCIEPTHOE 1 1
MHEHME U cyxneHue. PazHble moaxoibl
K TMpoGiieMaTUKe TMPOEKTOB. 3arpoc Ha
HOY-Xay U WHBIE BOIIPOCHI 3KCIEPTY

IMpenBapurenbHas 3aimMTa MPOEKTHBIX UM UCCIENOBATEIbCKUX PabOT 2 4
O1ueHUBaeM MPOEKThI OnucaHue CUTyallUM IJIs1 TTOCTaHOBKU 1 1
CBEPCTHUKOB: TPOEKT npoGieMbl U 3alad Ha TMpuMepe

«Pa3pabotka mopra- MPOEKTHO-KOHCTPYKTOPCKON PabOTHI.

TUBHOTO MeETaJlIo- IMpeumyliiecTBO MPOEKTUPYEMOTO HMH-

ncKarens» CTpyMeHTa. AHaJM3 OrpaHUYCHUI CyIle-

cTByloIIUX aHajoros. Llenb mpoekTa.
JlopoxHasi KapTa IpoeKTa

O1ueHKa HavyaJabHOIO AKTYyaJlbHOCTb T€MBbl MCCJIEIOBAHUSI. 1 1
9Tana MCCiaeqoBaHUs Macuitab nmocTaHOBKM LieJu. MeToanku
ucciaenoBaHus. XoI MPOBEACHUs UCCie-
noBaHus. O030p HayyHOIl JIUTEPATypHI.
J1oCTOBEpHOCTh BBIBOIOB

Mopaynb 7. lononHUTenbHble BO3MOXHOCTU ynydlleHusi npoekta (6/14 u)

TexHonorust kKak MOCT N300pereHus. Texnonoruu. TexHomoru- 1 2
OT WIeHn K TIPOAYKTY yeckue nonwHbl. Haykorpamel. Mcmonb-

30BAHUE TEXHOJIOTUM IJI pEelIeHUs

npo0bieM
BumuMm 3a mpoekToMm Nudpactpykrypa. ba3oBblii mponsBomn- 1 2
nHMpPacTpyKTypy CTBEHHBII TIpoliecc. BcroMoraTtenbHbIe

npoiiecchl U CTpyKTypbl. CBOICTBA MH-
(bpacTpyKTyphl




IIpoooancenue

Konunyectso
Tema OcHOBHOE cogepxxaHume YacoB
35 70

Omnpochl Kak 3¢ dek- CoLMOJIOTUYECKUI OINPOC KaK METOI 1 2
TUBHBIA MHCTPYMEHT uccnenosanus. Mcronb3oBaHue orpoca
MPOEKTUPOBAHUS MpU TIPOCKTUPOBAHUMU U peaTu3aluu

npoekTta. MHtepHer-onpockl. [ToHsTHE

TreHepaJIbHON COBOKYITHOCTH
BosmoxHocTu couu- BosmoxxHOCTM ceTeii ISl TIOMCKa enu- 1 1
anpHbIX ceteit. Cete- HOMBIILIJIECHHUKOB M TPOJIBUXEHUSI TPO-
Bble (hOPMBI MPOEKTOB €KTOB
UcnonpzoBanue Buneo- | CoznaHue BUAEOPOIMKA KaK CPEACTBO 1 3
poJIMKa B MPOABMXKE- nponsuxkeHus mpoekra. Co3naHue «d3dh-
HUM MpOeKTa dexra npucytcTBUsl». CueHapuii. CbéM-

ka. MoHTax
OdopmieHue u BricTpanBaHue CTPyKTypbl TeKCTa ISt 1 4
MpenbsBICHNUE Pe3yJib- 3anThl. OCHOBHBIE MYHKTbl U TE€3UCHI
TAaTOB TMPOCKTHOW U BbICTYIUIeHUs1. HamisimHOCTh, €MKOCTb,
HCCIIeIOBATEILCKOM MH(OPMATUBHOCTh BBICTYIUICHUSI
NeSTeTbHOCTU

Mopynb 8. lMpeseHTauus M 3awmTa MHAMBUAYaNbHOro npoekta (2/4 4)

I'InaHmpyeMble pe3yiibTaTbl OCBO€HUA Kypca

B pesynbsraTe mpoxoxAaeHUsI Kypca Ha YpOBHE CpedHero obiiero odpa3oBa-

HUS y yyaluxcsd OyayT OAOCTUTHYTHI CIEAYIOIIME MpeAMETHbIE€ Pe3y/ibTaThbl:
Yuawuiica nayuwumeces:

— JaBaThb OMpeACIACHUS MOHSITUSM: MpoOJieMa, TMO3ULMS, MPOEKT, MPOCKTUPO-
BaHUE, MCCIeNOBaHWE, KOHCTpyUpOBaHUE, IUIAHMPOBAHUE, TEXHOJIOIUS,
pecypc IpoeKTa, pPHUCKUM MpoeKTa, TexHocdepa, Trumore3a, IpeaMeT u
00BEKT HMCCIIEAOBaHMsSI, METOMI HMCCIIeAOBaHUs, IKCIIEPTHOE 3HAHMUE;

— pacKpbIBaThb 3Tallbl LIMKJIA MPOEKTa;

— CaMOCTOSITCILHO TIPUMEHSTh IPUOOpPETEHHBIC 3HAHMS B TIPOCKTHOM Hes-
TEJILHOCTU TpPU pPEIICHUM pa3IUudHBIX 3amad C MCIOJIb30BaHMEM 3HAHUU
OJTHOTO WJIM HECKOJbKMX YYEOHBIX TMPEIMETOB WU TPEeIMETHBIX O0Jac-
Tei;



— BJIAJIETh METOJAMHU IIOMCKA, aHajiuW3a M MCIOJIb30BaHUsI Hay4yHOil MHpOpMa-
LA,
— nyOJUYHO M3jaraThb pe3yabTaThbl MPOEKTHON pabOTHI.
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[Tporpamma 371€KTUBHOIrO Kypca

«JIATUHCKUIN A3bIK ana MEOANMUNHCKUX
KJTACCOB»

Astop: U. B. Jlyxanuna

MosicHUTenbHaa 3anucka

DEeKTUBHBIA KypC MO M3YyYEHUIO JIATMHCKOTO sI3blKa B paMKaX €CTeCTBEH-
HO-HAyYHOTO UM YHUBEpCaJIbHOro mpoduieit oOydyeHUs TMpemHa3HAdYeH IS yda-
muxcsa 10— 11 kmaccoB, MIAHUPYIOIIMX B OaJdbHEHIleM IIOCTYIIaTh B BBICIIHE
y4yeOHbIe 3aBeACHUsS Ha MEIMLMHCKHE clienuraibHocTu. Kypc, paccumTaHHBIN
Ha 35 y4eOHBIX YacoB, CITOCOOCTBYET (hOPMUPOBAHMIO YCTOMUMBOI ITpodeccro-
HaJIbHOM OPMEHTHPOBAHHOCTM CTapIIEKIACCHUKOB, O3HAKOMJICHMIO MX C Ha-
BbIKAaMM, HEOOXOMWMBIMU [JIs1 TIpopeccuil MEAWIIMHCKOW HaIpaBleHHOCTH,
MOBBILIEHUIO 2(P(HEeKTUBHOCTU OOY4YeHUsT ydaluuxcs B TPOMUIBHBIX Kiaccax
MOCPEACTBOM YIIYOJICHUS U pacIIMpeHMs] UX 3HAHUI B Bompocax (pU3MOJIOTUHN
U MEIULVHBI.

ITporpamMmma 3J€KTMBHOIO Kypca, cOCTaBleHHasi ¢ y4€ToM TpeboBaHuit MDe-
JIepaIbHOTO TOCYAapCTBEHHOTO 00pa30BaTEeIbHOTO CTaHIApTa CPEIHETO OOIIEero
o0pa3oBaHUsI M CoAepXaHUsI MPUMEPHBIX MPOTPAaMM IO YYEOHBIM TIpeaMeTam
«buonorus» (yrmyon€HHBIN ypoBeHb), «Pycckuii s3bIK» (0a30BBII yPOBEHB)
IJIST YPOBHSI CpedHEro ooOllero oOpa3oBaHUS, IpedHa3HAuyeHa MJisi OpraHu3a-
UM 3aHITUI B NPO(UWIbHBIX MEIMIMHCKUX Kjlaccax, a Takxke (aKyJIbTaTUB-
HbIX 3aHgaTUil B 10— 11 Kiaccax oOlieoOpa3oBaTebHbIX OpTaHU3alMIA.

O0mas xapakTepucTHKa Kypca. B pamkax mpemraraeMoro 3jJeKTUBHO-
ro Kypca M3y4aroTCsI OCHOBBI 3JIEMEHTapHOUW TpaMMaTMKM JIATUHCKOTO SI3bI-
Ka C 1eJbl0 MOHMMaHWUS MEAUIMHCKUX TEPMUHOB B LIUKJIE <«AHaToMUYe-
cKasi TEPMHUHOJIOTHSI»;, pacCMaTPUBAIOTCS aHATOMMYECKasl, KJIIMHMYECKas U
(apmaneBTUYecKasi TepMUHOJIOTUS. VIcXodsd M3 COOTHOLICHUSI 3aHSITHUI, MO-
CBSIIEHHBIX M3YYEHHUIO TEOPUHU JIATUMHCKOTO SI3bIKa, M YPOKOB, Ha KOTOPBIX
BBITIOJIHSIOTCSL TIpaKTUYEeCKHe paboOThl, KypC MMeeT MNpPaKTHUYEeCKyl0 HampaB-
JICHHOCTb.

IMea» Kypca: ycBoeHUE YYalllUMHUCS TpaMMaTUKU JIATUHCKOTO sI3blKa B
00bEMe, HEOOXOOAMMOM [IJISI UYTEHUSI, MOHMMaHUS aHAaTOMUYECKMX, KIMHUYEe-
CKUX U (phapMalieBTUUECKUX TEPMUHOB M MPUHLIMUIIOB UX STUMOJIOTUU.

3amaum Kypca:

— Pa3BUTUEC TCPMMHOJIOTMYCCKOTO MBIINIJICHUS Y4YalllnuXcCsd,

— pasBuUTUE TIPUEMOB YMCTBEHHOW JEsITEIbHOCTH, IMO3HABaTEIbHBIX HWHTEpe-
COB, CKJIOHHOCTEH M CIOCOOHOCTEH YdalllUXcs;



— ¢dopMupoBaHUe BHYTPEHHEH MOTHMBALIMM YYEHMsI, MOTPEOHOCTU B IIOJyde-
HUM HOBBIX 3HAHUN W MPUMEHEHUN UX Ha TPaKTUKE;

— TIOJIyYeHUe, pacliMpeHue, yriybjaeHue M oO0OoOIeHMe 3HaHWMl IO JIaTWH-
CKOMY SI3BIKY;

— MCIIOJB30BaHUEC MECXKIIPECIMETHBIX CBSI3€M JIATMHCKOIO SI3bIKa C PYCCKUM
SA3BIKOM M MU3YyYa€MbIMU MHOCTPAHHBIMU S3bIKaMH (3.HI‘JII/II710KI/IM, HEMEIL-
KUM, (ppaHIly3CKMM), PacCMOTPEHHE 3HAaYeHUs 3TOro Kypca JUIsl YCIEelIHO-
IO OCBOGHUSI CMEXHBIX NUCLIMILINH;

— paccMOTpeHHEe HCIONb30BaHUS JIATUHCKUX MEIUIIMHCKUX TEPMUHOB B CO-
BPEMEHHOW MEIUIIMHCKOW TEPMWUHOJOTUU;

— pPa3BUTUEC YMCHUA CaMOCTOATCIBHO pa60TaTb C ILOHOJ'[HPITCIH)HOﬁ JINTCpATy-
poil U APYrMMHU UCTOYHUKAMU WHpOpMaluu;

— dopMupoBaHUEe YMEHUI aHAIU3UPOBaTh, COIOCTABJSITh, IPUMEHSITh TeOpe-
TUYECKUEe 3HaHUSI Ha TPaKTUKE;

— dopmupoBaHUE YMEHUI IO COMOCTABIEHUIO MEIUIIMHCKUX TEPMUHOB B
pa3HbBIX HOMEHKJIATypax.

OcHOBHBIE HIeH Kypca:
— MEXIIpeAMEeTHAas] MHTerpalus;
— oByaneHue 0a30BBIMM HaBBIKAMU WCIIOJIBb30BAHUSI MEOUIIMHCKON TEPMUHO-

JIOTUM.

YueOHO-MeTOIuYeCKoe o0ecmedYeHne Kypca BKJIIOYaeT ydyeOHoe Itocobue
s ydammxcsl «JIaTUHCKUN SI3BIK TSI MEIUIIMHCKMX KJIACCOB» W TIPOTrpaMMmy
9JIEKTUBHOTO Kypca.

YuebHoe mocobue I ydalmxcsl 0O0ecriedyrMBaeT CONEpPXKATeIbHYI0 YacThb Kyp-
ca. Ilocobue pazouto Ha maparpadnl. Kaxabii maparpad BKJIIOYaeT BOMPOCHI Ha
aKTyalIu3aldio 3HAHU, TEOpEeTUYeCKHe CBEICHUs II0 TpaMMaTHKe, BOIIPOCHI Ha
3aKperieHre TEeOPEeTUYECKOro Marepuaja, MPaKTUYeCKre YIPaKHEHMS, JIEKCUJe-
CKUil MUHUMYM B 00BEME 15—20 C/oB, MOCTOBUIIBI M KPbLIATHIE BBIPAKEHUSI.

Wcnonb3oBaHue B y4eOHOM Mpoliecce YIMPaKHEHUN IS CaMOCTOSITeIbHOM
OTPabOTKM MOJYYECHHBIX YMEHHUII M HABBIKOB CIIOCOOCTBYET JIy4YIIEMY OCMBIC-
JICHUIO M3YyYeHHOI0 MaTepuajia, paclIupsieT BO3MOXHOCTh MHIWBUIYAIILHOTO M
g depeHIMPOBAaHHOIO MOAXOA0B K oOydeHMIo. [IpeniaraeMbie MOCIOBUIILI U
KpbIJIaThle BBIpaXKeHUsSI PACIIMPSIOT KPYro3op ydamumxcs. MOXKHO TIPeIIOXUTh
UM TIOATOTOBUTH COOOIIEHUS 00 MCTOPUM W YIOTPEOJEHUU ITUX BBIPAKEHUIA,
Takasi paboTa MOMOXKET Pa3BUTUIO TBOPUYECKUX cIocoOHocTel ydaiwmxcs. I[lo-
IOOHBIE BMAbI PabOT IIOMOTAlOT IIKOJbHMKAM OBJIaeBaThb AOCTYIIHBIMU [IJIst
HUX HAYYHBIMU METOJAaMU WCCIEIOBaHUs, (POPMUPYIOT U Pa3BUBAIOT TBOpPYE-
CKO€ MBIIUICHHUE, ITOBBIIIAIOT MHTEPEC K M3YYCHUIO JIPEBHMUX SI3BIKOB, ITOMOTa-
IOT TIOHSTH TIPOILIECCHI IIepexoja CJIOB B COBpPeMEHHBbIe s3bIkM. CHucTremaThye-
CKO€ M3ydYeHHEe TpaMMaTUKHU, JATUHCKWX CJIOB M BBITIOJHEHUE IIpeajiaraeMbIX
YIPpOXKHEHUI TO3BOJISIOT ydalluMcsl MPUOOPECTH XOPOoIlyio 0aszy isl JajbHei-



IIEr0 YCBOEHUSI Kypca JIATUHCKOTO $I3blKa B MEOUIIMHCKUX BBICIINUX YYEOHBIX
3aBEACHUSIX.

DJIEKTUBHBIN KypC JOMYCKAeT HCMOJIb30BAaHUE JIIOObIX COBPEMEHHBIX 0oOpa-
30BaTEIbHBIX TEXHOJOTUN MO YCMOTPEHUIO YUYUTENS, Pa3JIMYHBIX OpPraHu3alv-
OHHBIX (OpM OOyueHWUs: JIEKIMIi, ceMUHApOB, Oecel, JabopaTOpHO-TpaKTUye-
CKMX 3aHSITUM, MCCIIEN0BATEIbLCKUX pabOT, KOH(EPEHIIUNA.

B kxayectBe OCHOBHOII OpraHM3allMOHHON (OPMbl MNPOBEACHUS 3aHSTUIL
npemiaraeTcsl JeKIIMOHHO-CEMUHAPCKOE 3aHSITHUE, Ha KOTOPOM HAETCST OOBsiC-
HEHUE TEeOpETUYECKOTO0 MaTepuayia W BBITIOJHSIIOTCS YIPaXXHEHUs MO NAaHHOU
TeMme. I TIOBBILIEHUST MHTEpeca K TEOPETUYECKUM BOMPOCAM U 3aKPETUJIEHUS
M3y4EHHOTO MaTepuajla YYUTENIO TPEIIaracTcsl UCIMONb30BaTh PACKPBITUE ITH-
MOJIOTUM CJIOB, UYTEHUE Ha JIATUHCKOM SI3bIKE CTUXOTBOPEHM, OaceH WJIM He-
0oabLIMX MPOMECCUOHATBHBIX TEKCTOB C OOBSICHEHUEM CMbICIA MPOYUTAHHOTIO.

@opMaMH KOHTPOJIsSI 32 YCBOEHHMEM MAaTepHajia MOTYT CIYXUTb CaMOCTO-
SITeJIbHBIE WM KOHTPOJIbHBIE MHUCBMEHHBIE PAOOTHI, CAMOCTOSITEIbHBIE TBOPYE-
CKHMe paboThl, TECThI, YCTHBIE OIPOCHI.

CopepxxaHue Kypca

Tema 1. @onernka (3 9)

Jlatunckuit andaut. DoHeTuka. IlponsHoIIeHWE 3BYKOB M TIpaBUJia uTe-
HUS. YOoapeHue.

Tema 2. Mopdoaorusa. AHaTomuueckass tepMuHosiorus (20 1)

Nmsa  cymectButenbHoe. BTopoe cKIIOHeHUe cylecTBUTEIbHbIX. CTpyKTypa
aHaToMMUuyeckoro TepMuHa. Mmsi mpuiaratenbHoe. [naron. IloBenuTenbHoOe Ha-
KJIoHeHUe. TpeTbe CKJIOHEHUE CYIIeCTBUTEbHbIX. TpeThe CKIOHEHUWE IMpuiiara-
TenbHbIX. CTenmeHW cpaBHeHMsT mpuiarareabHbiXx. CiioBooOpaszoBanue. Cyhbhuk-
Cbl CYIIECTBUTEJIbHBIX W TpuiaraTeqbHbiX. YerBépTtoe ckioHeHue. CiaoBooOpa-
3oBaHue. [lgatoe ckioHenue. [lpedukcanusa. Hapeune. CrerneHu cpaBHEHUS
Hapeunii. [IpuyacTrie HACTOSIIIIETO BpeMEHU ACHCTBUTENIBHOTO 3ajiora.

Tema 3. Knunuyeckass TepmuHosiorus (4 4)

Knununyeckas TEPMUHOJIOTUA. OIHOCIOBHBIE KJIMHUYECKUE TEPMUHBI.
CJ'[OBOO6])3.30B3.HI/IC. MHOroC10BHbIE KJIIMHUYECKUE TCPMMUHBI.

Tema 4. @apmaneBTnyeckas TepmuHojiorus (4 4)

(DapMaHeBTquCKaﬂ TCPMUHOJIOIUA (l'[pOZ[OJ'DKCHI/Ie). XuMuuyeckasg HOMEH-
KJIaTypa.

Tema 5. HUrTorooe 3ansarue (1 9)
Crynenueckast niecHs «Gaudeamus» («bymem pamoBaTbCs»).



Tematnyeckoe nnaHnpoBaHue

Kypc paccuuman na 35 u (1 4 6 medenro), pezepéHoe epemss — 3 u.
JaHHOoe TemMaTUuYecKOoe IUIAHUPOBAHMWE SIBISIETCS MPUMEPHBIM U MpeajaraeT
OPUMEHTUPOBOYHOE pacIipefe/icHue Y4eOHBIX 4acoB IT0 TeMaM. YUYUTEIb MOXET
BHOCUTh CBOM M3MEHEHMUSI B pacIpenejieHUe 4acoB Ha IPOXOXIEHUE MaTepua-
Jla, B COIEpKaTeIbHOE HAMOJHEHUE YPOKOB.

Konunuyectso
Tema OcHOBHOE copgepxXaHue pi el
35
Tema 1. ®oHeTuka (3 4)
JlatuHckuii anda- Jlatunckuii ancdasut. [IpornucHbie OYKBHI. 3
ButT. [IpaBuia ure- ITpousHomenue 3BykoB. [IpousHoieHue
HUs. YmapeHue IJIACHBIX 3BYKOB, OTU(MTOHTOB U AUrpadoB.

TIpousHoIlIeHre COrMacHBbIX 3BYKOB. I1po-
M3HOIIeHUe OyKBEHHBIX codeTaHuid. [lpa-
BWJIA TTOCTAHOBKU YIapeHUs

Tema 2. Mopdonorua. AHatomnyeckaa TepMmuHonorus (20 4)

HNwms cymecTBuTeb- I'paMmaTrueckne KaTeropum MMEHU CyIe- 2
HOE ctBuTenbHoro. CrnoBapHasi ¢opma. Ompene-
JieHue ocHoOBbl. CKJIOHEHUE MMEH Cylle-
crButebHbIX. [lepBoe ckioHeHue. [Manex-
HbIE OKOHYAHMUS CYIECTBUTEIbHBIX
TMEePBOTO CKJIIOHEHUS

Bropoe ckioneHue Bropoe cxionenue. [lamexxHbie OKOHYAHUS 2
CYILIECTBUTEIbHBIX CYLIECTBUTEIBLHBIX BTOPOTO CKJIOHEHWUSI

WNms npunaratens- Wwms npunararensHoe. [lpunaratenbHbie 2
Hoe. CTpykTypa MepBOTO M BTOPOTO CKIOHeHUs. CTpyKTypa
aHATOMMYECKOTO AHATOMMYECKOTO TepMUHA

TepMUHA

Inmaron. Ilosenu- Imaron. I'paMmatuyeckue KaTeropuMu rjiaro- 2
TeJIbHOE HAaKJIOHE- na. [ToBenutenbHOe HakioHeHHe. OOpazo-

HUE BaHUe (HOPM TIOBEIUTEIILHOTO HAKJIOHEHMSI.

Inaron esse




IIpooonascenue

KonunyectBo
Tema OcHOBHOe copgepiKaHue Hacos
35

TpeTtbe ckIoOHEHUE Tpetbe ckinoHeHue. PaBHOCIOXHBIE Cyllie- 2
CYILECTBUTEIbHBIX CTBUTe/IbHBbIE. HepaBHOCIOXHBIE CYIIECTBU-

TeJbHbIe. TUIIBI TpeThero ckiioHeHws. Ila-

NIeSKHBbIE OKOHYAHMST CYIIECTBUTEITHLHBIX

TPETHETO CKJIOHEHUS
TpeTbe cKiIIOHEHUE TpeTbe ckIOHeHUE MHpuiaraTeJIbHBIX. [1pu- 2
MpuiaraTeJIbHBIX. JIlaratenbHble TpEX oKoHYaHmii. I[lpwmara-
CreneHU cpaBHEHUS TeJIbHbIC JBYX OKOHYaHMii. [Ipuimararenb-
MpuaaraTeIbHbIX Hble OQHOro okKoH4aHusi. CTelleHU CpaBHE-

Husi. OOpa3oBaHUe CPaBHUTEILHOM

CTeleHM TIpwiarateabHbIX. OOpa3oBaHUe

MIPEBOCXOMHOM CTEIIeHU IpUJIaraTeIbHBIX.

CrerieHU CpaBHEHUs IpuiaratelbHBIX, 00-

pa3oBaHHBLIX OT pa3HBIX KOpHEM
CrnoBooOpa3oBaHUe. Cydduxkcol cymectButenbHbIX. CydduKch 2
Cyboduxcer cyiie- CYIIECTBUTEILHBIX TMEPBOTO W BTOPOTO
CTBUTEJIbHBIX U ckimoHeHus1. Cypdukcesl CyliecTBUTENbHBIX
npuiarateJbHbIX TpeTbero ckioHeHus. Cyddukchl nmpuiara-

TeJabHbIX. CyddUKcehl nmpuiaraTeJbHbIX

IepBOro M Broporo ckioHeHus. Cydhuk-

CBHl MpUJIaraTeJIbHBIX TPETheTO CKIOHECHMS
YeTBEPTOE CKIOHE- YeTteépToe ckioHeHue. [lagexkHble OKOHYa- 2
Hue. CioBoob6pa3o- HUSI CYIIECTBUTEIBbHBIX YETBEPTOrO CKIIOHE-
BaHUe Hus. CioBoobOpa3zoBaHUe
I1sToe cknoHeHue. IIsaToe cknoHeHue. IlanexxHble OKOHYAHMS 2
Ipedpukcanms naroro ckioHeHud. Ilpedwukcanmsa. IMpu-

CTaBKM M WX 3HAYCHUEC
Hapeuwne. Crerenu Hapeuune. CaMocrosTenbHble Hapeunsi. Ha- 2
CpaBHEHMST Hapeuyuii. peunsi, oOpa3oBaHHBIE OT IIpUJIaTaTeIbHbBIX.
IMpnyactue HacTos- CreneHu cpaBHeHUs Hapeuuii. CrereHun
ILIEr0 BpeMEeHU Jeli- CpaBHEHMSI HapeuMii, oOpa3oBaHHBLIX OT Ka-
CTBUTEJILHOIO 3aJjiora YeCTBEHHBIX MpujaraTeJbHbIX. [1puyacTtue

HACTOSIIIIETO0 BPEMEHU IEHCTBUTEIBHOIO 3a-

sora. O6pa3oBaHUe NPUYACTUI HACTOSIIIETO

BpEMEHHU MEWCTBUTEBHOIO 3ajiora




IIpoooancenue

Konunyectso
4acoB
Tema OcHOBHOe copepXXaHue
35
Tema 3. KnuHuyeckas tepmuHonorusa (4 4)
Kinunuueckasi tep- Kinunuueckast repmuHonorusi. MICTouHUKMU 2
MuHosorusi. OmHo- MEIULMHCKON TepMuHoioruu. OIHOCIOB-
CJIOBHBIE KJIMHUYE- Hble KJIMHWYECKHE TePMHUHBI. AdduKcanb-
CKHE TEPMUHBI HbIIl croco0. besaddukcHbIli crmocoob.
TepmuHooanement. HauanbHble 1 KOHEYHBIE
TepMUHO3JIeMeHThl. CBOOOIHbBIE U CBSI3aH-
Hble TepMUHO3JIEeMeHThl. CTpyKTypa OIHO-
CJIOBHBIX KJIMHMYECKUX TepMUHOB. Ciox-
HbIif TepmuH. [IponsBomHbrit TepMuH. Cxe-
Ma TIepeBOIa OJHOCJIOBHBIX KIMHUYECKUX
TepMuHOB. CioBapHasi (popMa OZHOCIOB-
HBIX KJIIMHUYECKUX TePMUHOB. OCOOGEHHO-
CTU TMOCTAaHOBKHU yHapeHUsl B OIHOCIOBHBIX
KJIMHUYECKUX TepPMUHAX
Knununueckas tep- CrnoBooOpa3zoBaHre B KIMHUYECKOW Tep- 2
MUHosorust (npo- MuHosiornu. Cyddukcel B KIMHUYECKOI
doasxcerue). CnoBo- tepmuHosioruu. [lpucraBku B KIMHUYE-
obpazoBaHue. MHO- CKO# TepMHUHOJOTMU. MHOTOCIIOBHbBIE KJIU-
TOCJTIOBHbBIE HUYeCKue TepMUHBbI. [lepeBom MHOrOCIOB-
KJIMHUYECKUE Tep- HBIX KJIMHWYECKUX TepMUHOB. [lpuara-
MUWHBI TeJIbHBIE, WCIIOIb3yeMble TIPU YTOUYHEHUU
JIMarHo3a B MHOTOCJIOBHBIX TEPMMWHAX
Tema 4. dapmaueBTnyeckas TepmuHonorus (4 4)
dapmarieBTHYECKAS OCHOBHbIE TIOHSITUSI (papMalleBTUUECKOM 2
TEPMUHOJIOTUSI TEPMUHOJIOTUU. JIeKapCTBEHHOE CPENCTBO.

TpuBuanbHble HauMeHOBaHUsl. ToproBoe
HauMeHoBaHMe. JlekapCTBEeHHOE BelIeCTBO.
JlexapcTBeHHOE pacTUTeNbHOE ChIphE. Jle-
KapcTBeHHast ¢opma. JlekapcTBeHHBIN Mpe-
napart. [eiictByomee BelectBo. [lopsimok
CJIOB TIpU TiepeBoje dapMaleBTUUECKUX
TEPMUHOB




IIpooonascenue

KonunyectBo
Tema OcHOBHOe copgepiKaHue Hacos
35
dapmaneBTHYECKAS HaszBanust xummnyeckux siaemMeHToB. HaszBa- 2
TepMUHOJIOTUSI Hus okcumoB. HasBanus kucior. O6paso-
(npodonxcenue). BaHMe MpUJaraTeJbHbIX B Ha3BaHUSX KHC-
XuMuuyeckass HOMEH- JIOT
KJIaTypa
Tema 5. UtoroBoe 3aHATME (1 Y)
CryneHueckas Tiec- becena o OynymieM oOydyeHWM B BBICIIUX 1
Hs1 «Gaudeamus» YYeOHBIX 3aBeIeHUSIX. MICTOpUST TTPOMCXOXK-
(«byneM pamoBaTh- JIeHUs cTyaeHuyeckoro rTmuMHa «Gaudeamus».
csi») UreHre opuWIMHAJIa U IlepeBoAa IIECHM.
HcnonHeHne MmecHU Mon aKKOMIaHEMEHT
PesepBHoe Bpems 3

MnaHnpyemble pe3ynbTaTbl OCBOEHUS Kypca

B pesynbraTe M3ydeHUs SJIGKTMBHOTO Kypca Ha YpOBHE CpPEIHETro OOIIero
o0pa3oBaHMS y ydyalIuxcs OymyT c(OpMHUPOBAHBI CJCAYIOIINE IpeIAMETHBIE

pe3yJabTaThl.

Yuawuiica nayuumces:

— OCO3HaBaThb BHYTPEHHIOIO MOTHMBALIUIO YYE€HUS, MOTPEOHOCTh B IOJYYEHUU
HOBBIX 3HAHUM W BO3MOXHOCTM MX NPUMEHEHUS Ha IPaKTUKE;

— CaMOCTOSITEJIbHO TI0JTy4aTh, PacCIIMpsATh W 000O0IIaTh 3HAHUS T10 JATUHCKO-
MY SI3BIKY;

— MUCIIOJb30BaThb MEXIIPEAMETHBLIE CBA3M JIATUHCKOTO f3blKa C PYCCKMM S3bI-

KOM M HU3y4Ya€MbIMM MHOCTPAaHHBLIMU SA3bIKaMH (aHl‘J’IHfICKHM, HEMCILIKUM,
d)paHHy'SCKI/IM) JJId yCIIEHITHOTO OCBOCHMA CMEXHbBIX AUCHMITIMH,

— IIOHMMAaTb MNPHWHIMUIIBI HMCITIOJb30BaHUA JIATUHCKUX MCECINMITMWHCKHNX TEPMHUHOB

B COBPEMEHHOW MEIUIIMHCKOU TEPMUHOJIOTUU;
— CaMOCTOSITeJIbHO paboTaTh C MOMOJHUTEIBLHOW JIUTEpPaTypoll W APYTMMU MC-
TOYHMKAMU MH(OpMaIINU;

— 4YMUTaTb U IrpaMOTHO HNPOU3HOCUTbL MEAWIIMHCKHNEC TEPMUHDI,

— BJAAeTh NMpUEMAMM TIepeBOJa AHATOMUYECKUX, KIMHUYECKUX U (dapMmaleB-
TUYECKUX TEPMUHOB Ha PYCCKMI SI3bIK;

— HOpaBUJIBbHO CTPOUTHL OAHOCIOBHBLIC M MHOTOC/IIOBHBIC TCPMMWHbLI PAa3HbLIX HO-

MCHKJIATyp Ha JIaTUHCKOM S3bIKE.



.Vbtamuﬁc,q noaAy4um 6O03MONCHOCHIb HAYHUUMbCA:

— CaMOCTOATECIbHO MPOBOAWTL MCCICAOBAaHUA I10 OTUMOJJIOTMU CJIOB,

— HMHTECPHIPETUPOBATL PA3JIUMYHLIC MCAULMHCKUE TCPMHWHbLI, MMCIOIIHNC JIaTUH-
CKHE€ WJIN TPEUYCCKUE KOPHMU,

— IIOHMMATb HOBBIC TCPMHWHBI B HAYKE C MCIIOJBb30BAHUEM TPCKO-JIATHMHCKOTO
(onza;

— TIPUMECHATDH IOJYYCHHbIC TCOPETUYCCKUE 3HAHMA Ha IIPAKTUKE;

— COIIOCTaBJIATb MCAMIIMHCKME TCPMHUHBI B pa3HbIX HOMCHKJIaATypax.

CpenctBa obyyeHMsi 1 BOCNUTAHUSA

Oo6opynosanue

KoMIibloTepHBIii Kjacc ¢ BUAEOAIlNapaTypoil U IIPOEKTOPOM [Jisl AEMOH-
CTpaluMy YYeOHBIX MIpOrpaMM, C KOMIUIEKTOM JIMIEH3MOHHOTO MPOrpaMMHOTIO
obecneuyeHusi U BbIXOAOM B MHTepHeT.

DKpaH (Ha IOTaTUBE), CTEHIBI, JOCKAa MarHUTHas.

NudopManuoHHble 3JIEKTPOHHBIE PECypPChI
OOyyarliye W KOHTPOJUPYIOIINE IIPOrpaMMbl, TECThl IJI OHMArHOCTUKU
YPOBHSI 3HAHMIA, IUIAKaThl Ha CIICHUAIM3UPOBAHHBIC TEMBI.

Cnucox aumepamypuot

1. Byxapuna T. JI. OCHOBB MEIULIMHCKOI TEPMMHOJOTMMU B Kypce JIaTUHCKO-
ro s3plka: yyeOHoe mocobue mis By3oB / T.JI. Byxapuna, B. ®. HoBonpa-
HoBa, B. ®. Muxuna. — M.: Menununa, 2006.

2. Heopeuyrxuii M. O. JlatuHcko-pycckuii cioBapb. / WM. O. [IBopeukuii. — M.:
Pycckuii s13p1K, 1976.

3. Kazauenox T. I. AHaTommyeckuii cioBapb. JlatTmHCKO-pycckuii. Pyccko-ma-
tuHckuii / T. I. Ka3aueHok. — MuHck: Brisiiinas mkona, 1976.

4. Jlazapeea M. H. JIaTMHCKUI S3bIK M TEPMMHOJOIUSI (hapMalliu: y4eOHOe
nocobue / M. H. Jlazapesa, M. H. Heuaii. — M.: KHOPYC, 2016.

5. JlaTUHCKMIA SI3bIK M OCHOBBI TepMuHoyioruu / mon pen. 0. ®@. lynpia. —
M.: Meanuuna, 1995.

6. Mapueaau A. A. JlaTuHCKM# sI3bIK M KyibTypa JlpeBHero Puma mist crap-

meknaccHUkoB / A. A. Mapuemnmu. — PocroB H/I: @enuke, 2015.
7. Heuait M. H. JlaTuHCKUI1 S3bIK: ydeOHOe IMocoOue Ijisi CTYyIEHTOB Jieueo-
Horo (akynsrera / M. H. Heuaii. — TioMmeHb: M3marenbcKuili LEeHTp <«AKa-

nemust», 2002.

8. Ilodocunoe A. B. LINGUA LATINA. BBeneHue B JaTMHCKWIT S3BIK U aH-
TuuHyio Kynesrypy. Y. I / A. B. Ilomocunos, H. U. lllaBeneBa. — 14-e¢ m3m.
— M.: ®aunra: Hayka, 2014.



9.llodocunoe A. B. LINGUA LATINA. BBeneHue B JIaTUHCKUU $I3bIK U
antuuHyo Kyiaerypy. Y. II / A. B. IlomocunoB, H. M. IllaBeneBa. —
8-e m3n. — M.: ®nunra: Hayka, 2014.

10. ITodocunosé A. B. LINGUA LATINA. BBeneHue B JaTMHCKUI SI3BIK U aH-
TMaHyto Kyabsrypy. Y. V: Ipammaruka matuHckoro s3bika / A. B. [lomocu-
HOB. — 2-e u3n., ucnp. — M.: ®@nunra: Hayka, 1999.

11. Illooocunoe A. B. LINGUA LATINA. Pyccko-naTuHCKUii ciaoBapb /
A. B. TTomocunos, A. M. berroB. — M.: ®dmunTa: Hayka, 2000.

12. Cunenavnuxkoe P. JI. Atnac anatomuu 4denoBeka: B 4 T. / P. JI. CunHenbHU-

koB, S. P. CunenpHukoB, A. fl. CunenpHukoB. — M.: HoBag BomHa, 2009—
2010.

13. Cobonesckuii C. M. TpammaTrKa JaTMHCKOTO $3blKa. TeopeThyeckasi 4acThb:
mopgonoruss u cuHrakcuc / C. W. CoboneBckuii. — CII6.: M3gareabcTBO
Onera AObIIIKO: YHMBepcuTeTcKkass kHura, 2009.

14. Hucoixk A. 3. Jlatuackmii  s13bIK:  y4yeOHUK / A. 3. Huceik. — MwuHCK:

TerpaCucremc, 2009.

15. Yepnsaeckuii M. H. JlaTUHCKUIA S3bIK 1 OCHOBBI MEIUIIMHCKOW TEPMUHOJIO-
ruu: yueoHuk / M. H. Yepnusasckuit. — M.: 3AO «Illuko», 2008.

16. Ilebipec A. A. CnoBapb JaTUHCKO-PYCCKU, PYCCKO-TATUHCKUI IJISI MEou-
muHCKuX Kosutemkeir / A. A. IlIBeipeB, M. M. MypanoBa. — PocroB H/I:
®enuke, 2018.

17. DHUMKIIOIIEANYECKUIT CJIOBaph MENUIIMHCKMX TepMMHOB / [I. pen. B. U.
IMokpoBckuit. — M.: Menununa, 2001.

Humepnem-pecypcot

1. CrnoBapu u sHImKIonenun Ha Axkagemuke: MemuiHa (http:// dic.academic.ru).
2. Latinum.ru: Bcé o matmackom s3bike (http://latinum.ru).



[Toorpamma 371€KTUBHOIrO Kypca

«MATEMATUYECKOE MOAEMTNPOBAHWE»
Agrtop: T. M. Tenepajosn

MoscHUTenbHasa 3anucka

Kypc «Marematndyeckoe MoaeInpoBaHWE» TpemHa3HAaYeH UIS  yJalluxcs
CpEeIHUX OOIIMX M CPEeNHUX CIelMaIbHbIX 00pa3oBaTeNbHbIX yupexneHuid. ITo-
cobre Mo Kypcy MOXET OBITh HCIIOJIB30BAaHO KaK IPU pealr3aluu y4eOHOro
TUIaHA TEeXHOJIOTUYECKOTO, E€CTECTBEHHO-HAyYHOro, COLMATbHO-3KOHOMUYECKO-
ro, TYMaHUTAapHOIO, YHUBEPCAJIBHOIO W APYruX Npoduieil Ha YPOBHE CpeIHe-
ro obmiero oOpa3oBaHMsl, TaK U B paMKax BHEYpOUHOW nesrenbHocTH. Ilpen-
CTaBJIEHHBII B MOCOOWM MaTepuaa TOMOXET YYWUTENI0 COKOHOMHUTH BpeMs Ha
IMOATOTOBKY K YpOKaM IO paslaelly o0pa3oBaTelbHOI MporpaMMmbl «MeTombl
MaTeMaTUKW» U AACT BO3MOXHOCTb HauOosiee MOJHO MPOSIBUTh CBOIO Tpodec-
CUOHAJIbHYI0 KOMIIETEHTHOCTb.

IHen» Kypca: oka3zaTh MOMOIIb BBIMYCKHUKAM CPEIHUX IIKOJ W KOJUIEIKEN
B BBIOOpE COBpPEMEHHBIX Mpodeccuii, TpeOyIoIMX TeOPEeTUIYeCKUX 3HAHWNA U
9JIEMEHTApPHBIX TPAKTUYECKUX HABBIKOB MO (hOPMUPOBAHUIO IKOHOMMKO-MaTe-
MaTUYECKUX MOJEJel, WX aHajiu3y W HUCIOJb30BAHUIO TSI TIPUHSITUSL YIpPaB-
JICHYECKUX DPEIICHUNA.

3amaum Kypca:

— O3HAKOMUTH YYAIIMXCS C CYIIHOCTBIO, MO3HABATEJIbHBIMU BO3MOXHOCTSIMU
U MPAKTAUYECKUM 3HAYEHUEM MOMAEIMPOBAHUS KaK OJHOTO M3 HAyYHBIX Me-
TOIOB MO3HAHUSI PEATBHOCTH,

— JaTh MpENcTaBleHWE O Haubosiee PacIpOCTPAHEHHBIX MATEMAaTUYECKUX Me-
TOHAX, WCIOJNb3YyEeMbIX Ui (opMaIu3alud 3KOHOMUKO-MAaTEMATUUECKUX
MOJIENEH;

— HAy4YUTb WHTEPIIPETUPOBATH PE3YJbTaThl SKOHOMMKO-MATEMAaTUYECKOTO MO-
NeTUPOBAHUS W TIPUMEHSITh WX JUISI OOOCHOBAaHWSI KOHKPETHBIX XO3SIii-
CTBEHHBIX DPEIICHUMN;

— cdopmupoBath 0azy sl NATbHEHWIIETO W3YYeHUs TPUIOXKEHUN IO IKOHO-
MUKO-MATEMATUYECKOMY MOLAEIUPOBAHUIO Y BBIMOJHEHUS WHIAUBULYAIbLHOIO
MpOEKTa IO NAHHOMY HamlpaBJIEHUIO.

Oo6mas xapakrepuctuka Kypca. ComepxkaHue Kypca «MaremaTUuecKoe
MOJE/IMPOBaHME» IIOCTPOCHO TaKMM OO0pa3oM, UYTOOBI IIpUBJIeYb BHUMAaHUE
ydalmxcst K MpaKTUYEeCKUM HaBBIKAM MOIEIMPOBAHUSI B COLMAIBHO-3KOHOMMU-
yeckoit cdepe aesarenbHocTu. IIpu 3TOoM 3agava pelnaetcst 6e3 meperpysa mpo-
mecca OOy4YeHMSI CHEUMAJIbHBIMU TEPMUHAMM TEOPETUKO-METOMOIOTMIECKIX



OCHOB Mojelieii MUKPOKOHOMUKN Y 3KOHOMUKM IPEANPUITUSI U 0e3 HeoOXo-
IUMOCTH B pacUIMPEeHUM IIKOJBHOTO Kypca MaTeMaTuku. Yacro mis cokpa-
IIEHUsT BPEMEHU YCBOCHMSI HOBOE ITOHSATHE BBOAMTCS Ha MHTYUTHBHOM YPOB-
He, ¢ TIOMOIIbI0 MpUMepoB. M3ydeHMe MaHHOTO 3JEKTUBHOIO Kypca IMO3BOJIUT
yJqammmcsl ¢ OOJBIIMM WHTEPECOM OTHOCHUTHCS K IIKOJIBHOMY KypCcy MaTeMa-
TUKM KaK HeoOxommmoMmy (dyHAAMEHTY WIsI (hOpMUPOBAHMUS MPaKTUUECKUX Ha-
BBIKOB, JAIOLIYX OOJIbIIKE BO3MOXHOCTU IIPUOOPETEHUSI COBPEMEHHBIX IIPO-
(deccuit (coBMEIIEHHBIE CIELMATbHOCTH <«MaTeMaTUK-aHAJIUTUK», «MaTeMaTUK-
nporpaMMucT» M ap.). Kpome TOro, HaBbIKHA, MNOJIYyYEHHbIE IIPU OOYyYEHUU
MaTeMaTUIeCKOMY MOMIEJMPOBAHUIO, TOBBICSAT YPOBEHb MOATOTOBKM YYaIIIUXCS
K UTOTOBBIM aTTECTALMSIM MO MaTeMaTHUKe.

B 1meioM Kypc mMeeT NPUKIIAIHYIO HAMpaBJIEHHOCTh C YIIOPOM Ha METOIM-
YeCKMIA acIleKT MOICIUPOBAHMSI M MHTepIpeTauuu mopeieil. Ilpu stoM 1M0-
HUMAaeTCsI, YTO CTPOTrOCTb M3JIOKEHUSI BOIIPOCOB IIOCTPOCHUS, IIPUMEHECHUST U
MpPOBEPKU aAeKBAaTHOCTU MaTeMaTUYEeCKMX METOIOB M MOJejeii B 3KOHOMUKE
n Ou3Hece OyaeT BO3MOXHA JIMIIb NP M3YYEHUU COOTBETCTBYIOIIMX HUCIIM-
TUIMH B BBICIIMX YYEOHBIX 3aBEICHUSIX.

3aHATUS Jydyllle HAaYMHATh C 3aJaHUil Ha aKTyaJM3aluio IIKOJIbBHOIO Kypca
MaTeMaTUKU U 3aTeM YyxXe IIepPeXONUTh K PElIeHUIO 3aday M0 MaTeMaTUYeCKO-
MY MOIEIMPOBAHUIO.

OcHOBHbBIE MEH Kypca:

— BHYTPU- M MEXIIpeAMETHas MHTEeTrpallus;
— B3aMMOCBSI3b HAayKW W TIPAKTUKWU;
— B3aMMOCBSI3b YeJIOBEKA M OKPYXaIoIIel Cpembl.

YuyeOHO-MeTOIMYECKOE oOfecnmedyeHre Kypca BKIOYaeT B cebs ydeOHoe
nocooue [Jisl yyaluuxcss U TIporpaMmy 3JIEKTHBHOTO Kypca. YueOHoe mnocodue
IUIST yJalquxcsi obecreuyrMBaeT colepxKaTeabHylo JacTh Kypca. ComepxkaHue TMo-
coOms1 pa3dbuTo Ha Taparpadbl, BKIIIOYAaeT AMAAKTUYECKU MaTepuan (BOIIPO-
Chl, yIpaxKHEHUs, 3a7a4u, JOMAIIHUN 3KCIEPUMEHT), MPaKTUIeCKnue padOTHI.

@DopMbl KOHTPOJISI 32 YCBO€HMEM Marepuaia. TeKylldii KOHTPOJIb MOXKET
OCYLIECTBIISITLCS B (DOPME OTYETOB O BBINOJIHEHUU IIPAKTUYECKUX 3adaHMil; UTO-
TOBBIII KOHTpob — B (dopMe Aud@epeHIIMPOBAHHOIO 3a4€Ta W 3alUThl WH-
IUBUAYaJTbHOTO TPOEKTa.

CopepxxaHue Kypca

BBenenme. IIpodeccuss mareMaTHKa-aHAJIMTUKA: HAYKA U MCKYCCTBO
2/4 9)

Mamemamuueckoe Moaeﬂupoeaﬂue 68 COBpPEMEHHbIX npod)eccuﬂx u ecme-
cmeosuanuu. Cdepa U TpaHULbl TIPUMEHEHUSI SKOHOMUKO-MATeMaTUUECKOTO
MOJIEJIMPOBaHUS. YMEHHE COCTaB/ISITb MaTeMaTUYecKue MONeIW U aHaJIUu3Upo-
BaThb UX, PAaCCUUTHIBATh MPOTHO3bI PA3BUTHS COILIMAIbHO-9KOHOMUYECKUX MPO-



1IECCOB C BBICOKOHM CTENEeHbIO TOYHOCTM — DJIaBHas MpodecCHUOHaIbHAs KOM-
MEeTeHIIMsT B COBMEIIEHHBIX Mpodeccusix HOBOTO TMOKOJEHMUSI.

Onpedenenue mamemamuueckoit modeau. Kraccugpuxauyus mamemamuue-
cKux Mmodeaell. Dmanvl IKOHOMUKO-MAMeEMAMUYECK020 MOOeAUPOBAHUSL.
IMoHsTHE 5KOHOMUKO-MaTeMaTUYeCKOM Momeau. TUMUYHbIe 3aadM, pelraeMblie
MpU TIOMOIIM MOACIUPOBAHUS. YCIOBUS TIPUMEHUMOCTH, IPEUMYIIECTBA U
HEIOCTaTKM MeToma MomeaupoBaHus. OOIIMIA aJrOpUTM COCTaBICHUSI MOIEIU
COIMATEHO-9KOHOMUYECKHMX TTPOIIECCOB.

Tema 1. JIuHeiiHO€ MPOrpaMMHpPOBAHHE: MCKYCCTBO ILIAHHPOBAHMS
ousneca (12/24 49)

Mamemamuueckass nocmaHo8Kka 3a0auu AUHEUHO20 NPOSPAMMUPOBAHUSL.
I[IpuMeHeHUe JTMHEWHOro IMPOrpaMMHMpPOBAHUS B MaTeMaTUYECKUX MOMIENSIX OIl-
TUMaJILHOTO TuTaHupoBaHus. OO61as (GhopMyIMpoBKa 3amadyl JUHEHHOTO Tpo-
rpaMmupoBaHusi. [IpUHLIMIT ONTUMATbHOCTU B TUIAHMPOBAHWM W YIPABICHUM.
I[IpuHIUOBI TTOCTPOSHUS CUCTEMBI OrpaHMYCHUI B 3amade JIMHEHNHOIo IIpo-
rpammupoBaHus. DopmyaupoBaHMe 1LIeJIeBOM (QYHKUMKA B 3aBUCUMOCTU OT
TPeOYIOIIMX pelleHUs YIIpaBIeHYECKNX IPO0JeM B pealbHBIX COILMATbHO-3KO-
HOMMYECKMX CUTYyalMSsIX.

Memoodsr pewenus 3adau aunelinoeo npoepammuposanus. OOIas 1ocTa-
HOBKa 3a7ayy JIMHEWHOTO MPOrpaMMUPOBAHUSI C ABYMSI U TpeMsl MEepPEMEHHBbI-
mu. Ipaduueckuit Meron pelleHUs 3amadyu JIMHEHHOIO IIPOrpaMMUPOBAHUSL.
ObnacTh OOMyCTUMBIX peleHuil. OntumanbHbIl TWiaH. IlpuMepbl pelieHust
rpaMYeCKMM METOIOM 3ajad JIMHEHHOTO IIpOrpaMMMpPOBAHUS pPa3MepHOCTHU
IBa W Tpu. PerreHuwe 3amad JIMHEHOTro IporpammMmupoBaHust B MS Excel.

Ilpumepovr sKOHOMUHECKUX CUMYAUUL, CEOOSAUUXCA K 3A0a4am AUHEUHO20
npoepamMmupo8anusl.

3adaua cocmaenenus naama npouzsodcmea. IloctaHoBKa npobiembl. Pop-
MHUPOBaHME CHUCTEMbl OrpaHMYECHUI U 1eneBoil (yHKLuU. Pa3dop mpumepos.

3adaua o payuone. IloctaHoBka mnpoOneMbl. DopMHpPOBaHUE CHUCTEMBI
OorpaHMYeHUl u uLeneBoit (pyHkUMUU. Pazdbop nmpumepos.

Tpancnopmuas 3adaua. TlocranoBka TipoGiembl. DopMupoBaHne CUCTEMBI
orpaHWuYeHUi u 1eneBou ¢pyHkimu. Pazdbop mpumepos.

3adaua KOMNAEKCHO20 UCNO/Ab308AHUS Cbipbsi HA NpumMepe pauUoHAAbHO-
2o packposs mamepuana. IloctanoBka Iipo0iiembl. DopMupoBaHUE CUCTEMBI
orpaHMYeHU U uLeneBolt ¢yHkUMU. Pazdop nmpumepos.

3adaua 3aepysku obopydoeanus. IloctaHoBka mpo0OiaeMbl. PopMUpoBaHUE
CUCTEeMBbl OrpaHWYCHUIN W 1eneBoil ¢pyHKIMKU. Pazdbop mpumepos.

Zlonoanumenvhvle 3a0auu. 3anaHusl Ha aKTyaIu3aldio 3HAHUM IIKOJbHOTO
Kypca MaTeMaTUKH; 3aJaHus Ha COCTaBJIEHUE MaTeMaTUYeCKON MOIelu pealib-
HOM CUTyalluu; pelleHue 3amayd JIMHEHHOro IIporpaMMUpOBaHUsS TIpaduue-
CKUM MeTonoM, peureHue 3agad B MS Excel.



Tema 2. BpemeHHble psi/ibl: MCKYCCTBO mporHosupoBanus (10/20 u)

Ilousmue epemennozo psida. TlpuMepbl MOCTPOCHUST MOJETIE BPEMEHHOTO
psna. YciaoBusi TIpUMEHEHHUS MOJeseld BpeMEeHHBIX psaoB. Buabl psmos. Xa-
PaKTEPUCTUKU PSIIOB.

Memoowsl anaauza epemenHvix psdos. I[Ipoenosupoeanue. MeToa CKOJb-
3d11ero cpenHero. Merton u3OpaHHbIX ToyeK. IlocTpoeHue TpeHna. AHaau3
BpeMeHHoOro psgma B MS Excel.

Ilocmpoenue mpenda memodom Haumenvuiux rkeadpamos. Pacuér koad-
(GULIMEHTOB JIMHEIHOTO, IMapaboJNYecKOTo M TUIIEpOOJMYecKOro TpeHAoB. Ilo-
crpoeHue TpeHaa B MS Excel.

3adanus 0as camocmosmenbHoe0 pPeuleHUs:

1) 3agaHusl Ha aKTyaau3allMI0 3HAHUI IIKOJBHOIO Kypca MaTeMaTUKM;

2) 3amaHUsI Ha COCTaBJICHWE MaTeMaTUYeCKOil MONIENM peaJlbHOW CUTYyalluu;
pemenue 3amad B MS Excel.

Tema 3. HekoTopble NmpuKIagHble MOJeJU: TAKTHKA M CTpPaTerusl ycmexa
(11/22 9)

IIprMeHeHne MaTeMaTUYECKOTO aHaju3a M reoMeTpuM K skoHomuke. Ilpe-
IeJbHbIe BeIWYMHBI. Moaenb cropoca M HOpemIokeHus. Mopaelb YIpaBICHUS
3armacamMu. Ipadel. JepeBo pemreHmii. 3agaya o coemmHEeHMU TropomoB. Kpar-
qamuii myTh. Kputmueckuit myTh. DIEMEHTHI TEOPUU WUTP B 3adavyax.

TemaTnyeckoe nnaHMposaHue

Kypc paccuuman na 35/70 u (1 uau 2 u 6 nedearo). Ilpennaraemoe Iia-
HUPOBAHME SIBJISIETCSI MMPUMEPHBIM: YYUTEIh MOXET KOPPEKTUPOBATh COIEpXKa-
HUE YPOKOB W paclipeie/ieHMe YacoB Ha M3yYeHHME MaTepuajia B COOTBETCTBUU
C YPOBHEM MOATOTOBKM OOYyYaroIlIUXCs U chHEepoil UX MHTEPECOB.

KonunuyectBo

Tema OcHOBHOe copepXXaHue “acos

35 70

BeepeHue. Mpodeccns MaTemaTMKa-aHanUTMKa: Hayka U UCKYCCTBO (2/4 u)

MartemaTnyeckoe Mo- Cdepa u rpaHULIBI IPUMEHEHUSI 3KOHO- 1 2
NEJIUPOBAaHUE B CO- MUKO-MAaTeMaTUYECKOTO MOACTUPOBAHUSI.

BPEMEHHBIX Mpodec- YMeHue COCTaBJIsITb MaTeMaTUYeCKUe MO-

CHUSIX U €CTeCTBO3HAa- JeN M aHAJIM3UPOBaTh MX, PAacCUMTHIBATH

HUMN TPOTHO3BI PA3BUTUS COIIMATIBHO-IKOHOMM-

YECKUX IMPOLIECCOB C BBICOKOW CTETICHBIO




IIpoooancenue

KonnyectBo
Tema OcCHOBHOe copgepiaHue e
35 70
TOYHOCTU KaK IJIaBHasl mpodecCuoHalb-
Hasl KOMIICTCHIIUSA B COBMCLLIéHHbIX npo-
(beCCI/ISIX HOBOTI'O ITOKOJICHUA
Ol'[peZ[eJ'[eHI/IC Mmarte- [ToHsATHE PKOHOMUKO-MaTeMaTU4YeCKO 1 2

MaTU4IECKON MOMIENH.
Kinaccnpukanma ma-
TeMaTUYECKUX MOJe-
JIEH.

DTanbl 9KOHOMUKO-
MaTeMaTUIeCKOTO MO-
TeTUPOBAHUST

Mozenu. TunuuHble 3aadu, perraeMble
MpU TIOMOIIM MONEIMPOBaHUS. YCIOBUS
MPUMEHUMOCTH, TIPEUMYIIIECTBA U HENO-
CTaTKU MeToda MopaeaupoBaHus. OOuii
aJITOPUTM COCTaBJICHUSI MOJIEIU COLMATb-
HO-3KOHOMUYECKHUX TPOIIECCOB

Tema 1. JIuHeliHOe MporpaMMUPOBaHME: UCKYCCTBO MIIAHUPOBaHUS Gu3Heca

(12/24 u)

MaremaTnyeckasi Io-
CTaHOBKA 3amayu JIv-
HEWHOIo MIpOrpaMMM-
poBaHus

[IpumeHeHne JUHEHHOTO MPOTrPaMMUPO-
BaHMSI B MaTeMaTUYECKUX MOJENSIX OITH-
MaJjIbHOIro IUTaHupoBaHus. O6was ¢dop-
MYJMPOBKa 3aJauyd JIMHEHHOTO Mporpam-
MupoBaHusl. [IpMHIUN ONTUMAIBHOCTU B
TUTAaHUPOBAHUM U yrpaBiaeHuu. [IpuHIm-
bl TTOCTPOEHMSI CUCTEMbl OTpaHUYEHU I
B 3ajaye JUHEHHOrO MPOrpaMMUPOBAHUS.
dopmynupoBaHue 1e1eBON (GYHKIIMU B
3aBUCUMOCTU OT TPEOYIOUIMX PEeLIeHUS
YIpaBJIeHYECKUX MPOOJIEM B peabHbIX
COILIMAIbHO-9KOHOMMYECKUX CUTYaITHSIX

MeTtonbl pelieHus:
3aja4 JIMHEHOTO
poOrpaMMUPOBAHUS

OOmiasi MocTaHOBKA 3a7ayu JIMHEHHOTO
MpOrpaMMHUPOBAHUS C IBYMSI M TpeMs Tie-
pemeHHbIMU. [paduyeckuii meTton perie-
HUSI 3a/1a4 JIMHEHHOTO MPOrpaMMHUpOBa-
Hus. O6aacTh OOMYCTUMBIX PELLIeHUIA.
OnruManbHbIi T1aH. [IpuMepsl pereHust
rpachYecKM METOIOM 3aaad JIMHEWHOTO
MpOrpaMMMPOBAaHUST Pa3MEPHOCTH NIBa U
Tpu. PelleHue 3amay JTMHEWHOTO MPO-
rpammupoBaHusi B MS Excel




IIpoooascenue

Konunuyectso
Tema OcHOBHOe copepXXaHue Hacos
35 70
I[IpuMepsl 3KOHOMU- ITocranoBka 1npo6GiaeMbl. DopMHUpOBaHUE 1 2
YECKUX CUTYalluid, CHCTeMbl OTpaHUYEHUI U 11eJIeBOi (DyHK-
CBOZSILIUXCST K 3aja- uuu. Pazbop npumepon
yaM JIMHEHHOTO Tpo-
rpaMMUpOBaHMs. 3a-
Jlaya COCTaBJIEHUS
IJIaHa TIPOU3BOJICTBA
3ajaya o palrMoHe ITocranoBka 1po6iaeMbl. DopMHUpPOBaHUE 1 2
CHCTeMbl OTpaHUYEHUN U 11eJIeBOil (DyHK-
uuu. Pazdop nmpumeposn
TpaHcrnopTHas 3amava ITocranoBka 1po6GiaeMbl. @opMHUpoOBaHUE 1 2
CHCTeMbl OTpaHUYEHUIN U 11eJIeBOil (DyHK-
uuu. Pazdop nmpumeposn
3amgaya KOMILIEKCHOTO ITocranoBka 1po6GiaeMbl. DopMUpOBaHUE 1 2
HCTIOJIb30BAHUSL Chl- CHCTeMbl OTpaHUYEHUI U 1iesIeBOil (DyHK-
pbsl Ha Mpumepe pa- uuu. Pazbop npumepon
LIMOHAJILHOTO pac-
Kposi Marepuaia
3amava 3arpy3ku 000- ITocTtanoBka mpo0GaeMmbl. @opMUpOBaHUE 1 2
pynoOBaHUS CUCTEMbI OTPAaHWYEHUII 1 IIeIeBOM (DyHK-
uu. Pazbop mpumeposn
IMpakTukym Pemienue 3amau 3 6
3auér 1 2
Tema 2. BpemeHHble psAbl: UCKYCCTBO MporHosuposBaHus (10/20 u)
IMonsTie BpeMeHHOTO TTpumepsl TTOCTpOEHUST MOJENeil BpeMeH- 3 6
psna HOTO psina. YCJIOBUsI TIPUMEHEHUs MOJe-
Jieil BpeMeHHBIX psiaoB. Bumbl psimoB.
XapaKTepuCTUKU PsIIOB




IIpoooancenue

KonunyectBo
Tema OcCHOBHOe copgepiaHue Hacos
35 70

MeTtonsl aHanu3a IIporHo3upoBaHue. MeToa CKOJIB3SIIIETO 3 6
BpPEMEHHBIX PSIIOB cpenHero. MeTon M30paHHBIX ToueK. Ilo-

CTpOCHHUE TpeHIa. AHAJIM3 BPEMEHHOIO

psna B MS Excel
[TocTpoenue TpeHma Pacuér xoadduimeHToB JMHEHHOTO, ma- 3 6
METOIOM HalMEHb- paboIMIEeCcCKOTO M TUTIEPOOTNIECKOTO
IIUX KBaJpaToB TpeHnoB. IloctpoeHue TpeHma B MS

Excel
3ayér 1 2

Tema 3. HeKOTOpre npuknagHbie Mopenn: TakKTka 1 cTpaTterma ycnexa

(11/22 v)

[Ipumenenne mare- IIpenenpHble BenmmuuHbB. Momenb cripoca 4 8
MaTUYECKOTO aHalIu3a U mpeuioxeHus. Momenb yrpaBieHUsT
U TEOMETPUU B KO- 3arnacamu
HOMMUKE
I'pader u cetu. Dne- I'padrer. depeBo pemenuii. 3agaya o co- 4 8
MEHTBI TEOPUU UTD envHeHun roponoB. Kparyaitiimii myTs.

Kputnyeckuii mytb. DjIeMeHTbl TEOPUU

WUrp B 3a1avyax
3amuTa MHIMBUAYAJIBHOTO NMPOEKTa 3 6

I'InaHMpyeMble pe3ynbTaTbl OCBOEHUA KypcCa

B pesynbraTte u3ydeHUs 2JCKTUBHOIO Kypca Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHMsI y ydaluxcsi OymyT c(OpMHUpPOBAHBI CJEAylollye IpeaMeTHbIe
pe3yJabTaThI.

Yuawuiica nayuumcsa nonumamow:

— OCHOBHBIC 3aJayM, pelIacMbie C ITOMOIIBI0 3KOHOMMKO-MAaTeMaTHUYECKOTO

MOIEIUPOBAHUS,;

— poJib MeToma MOIEJIMPOBAHMUS B MpoIllecce IMO3HAHUS BKOHOMHYECKON pe-
aJIbHOCTU W TIOATOTOBKM YITPABJICHYECKUX PEIICHUIA;
— YCJIOBUSI M TpaHUIIBI TIPUMEHUMOCTH MOIEITUPOBAHNS;



SvoNa L e

11.
12.
13.
14.
15.

16.
17.

PMCKM, CBSI3aHHBIE C HPUHSITHEM XO3SIMCTBEHHBIX PELICHUN C IIOMOILIbIO
SKOHOMMKO-MAaTeMaTUYECKUX MOJIEIICA.

Yuawuiica noayuum eozmoxcnocms Hayuumocs:

WCIIOJIb30BaTh YCJIOBUSI MPUMEHEHUsS MaTeMaTUUEeCKUX METOHOB (JIMHEWHOTro
MPOTPAaMMUPOBAHUS, HEIMHEWHOro IMPOTPaMMUPOBAHUS, AWHAMUYECKOTO
MIpOorpaMMHUpPOBaHUsI) Wi (GopMaIn3alUuU YKOHOMHYECKUX TPOILECCOB;
MPEACTaBIIITh SKOHOMMKO-MaTeMaTU4YeCKMe MOACIM B 00bEMe, J0CTaTOu-
HOM JIJIsI TIOHMMaHUsI UX 3KOHOMHUYECKOTO CMBICA;

¢opMynupoBaTh TPOCTEillMe MPUKIAIHble SKOHOMMUKO-MaTeMaTUYeCKUe
MOJIENN;

CaMOCTOSITEJTbHO COCTaBJISITh, pElIaTh M WHTEPIIPETUPOBATH IMPOCTEMIITNE
MPAaKTUUECKU 3HAYUMbIE SKOHOMHKO-MaTeMaTUUEeCKUE MOMICIU;
00OCHOBBIBaTh XO3SIMICTBEHHbIE PEIIEHUS HA OCHOBE pE3yJbTaTOB MOIEIM-
pOBaHUS;

paborath B TabmmuyHOM mporeccope MS Excel.

OneHKa AOCTHZKEHUS IUIAHMPYEMBIX Pe3yJIbTATOB YCBOEHMsI Kypca
(npumep)
DKOHOMUKO-MaTeMaTUYEeCKOe MoJeaMpoBaHue: chepa NpUMEHEHUS.
I'paHunbl IIO03HABATE/IbHBIX BO3MOXKHOCTE 3KOHOMMKO-MATEeMaTUYE€CKOTO
MOJIETMPOBAHMSI.
3HauyeHe 3KOHOMUKO-MaTEMAaTHIYECKOTO MOIEITMPOBAHUS I SKOHOMHWYE-
CKOWl HayKM W TIPaKTUKU.
OmpeneneHne 3KOHOMUKO-MaTEMaTUISCKOTO MOACIUPOBAHUSI.
DTanbl 5KOHOMUKO-MaTeMaTU4YECKOrO0 MOIEIMPOBAHUSI.
Knaccudukaiyss 3KOHOMUKO-MaTeMaTUYECKUX METOMOB.
Knaccudpukanmss 35KOHOMUKO-MaTeMaTUIECKUX MOJIETIEi.
I[IpyHUMO ONTUMAJbHOCTU B MJAHMPOBAHUM U YIIpaBICHUM.
I[ToHATHE TOMYCTUMOTO pelleHUWs 3amadd JTMHEHHOro MporpaMMUpPOBaHUSI.

.OnrrumanbHOE PCIICHUC 3adadyu JIMHEWHOTO IIporpaMMMpOBaHMA. MaTEMa-

TUYECKOE OmpeaesieHrue, SKOHOMUYECKUI CMBICIT.

HecoBMeCTHOCTh CHMCTEMBbl OFpaHUYEHUI 3afauMl JIMHEAHOTO MPOrpaMMUPO-
BaHUS: TIPUUYUHBI, MPUMEPHI, SKOHOMUYECKAsT WHTEPIPETALIMSI.
HeorpanuueHHOCTh 1LieJieBOl (YHKLMU 3aJauyu JIMHEHAHOro MpOTrpaMMUpO-
BaHMSI: MPUYMHBI, MPUMEPHbI, SKOHOMUYECKAs MHTEPIIpeTalsl.
IeoMeTpuueckasi MHTEPIIpETALIMS 3aJa4yl JIMHEWMHOIO MPOrpaMMUPOBAHUS.
OnopHoe pellleHre 3agadyy JIMHEHHOro MpOorpaMMUPOBAHMSI U €r0 OThICKAHUE.
DopMmynmupoBKa M SKOHOMMUYECKAsT WHTEPIPETALIUS TPAHCIOPTHOM 3amadyu
Ha MUHUMYM CTOMMOCTH I€PEBO30OK.

AJITOPUTM TIOMCKa KpaTdaifliero myTd Ha rpade.

AJITOPUTM TOMCKA MUHUMAJIBHOTO CPOKa BBITIOJHEHUS TOCIEIOBATEIIbHOCTU
paoor.



Cpe,D,CTBa 06y'~IEHI/Iﬂ n BOCNUTaHUA

O6opynosanue
KoMmnbroTepHbIii KjJacc ¢ BUAeoamnmapaTypoili U IMPOEKTOPOM [Jisl JEeMOH-

CTpalliy Y4YeOHBIX ITpOTpaMM, C KOMIUIEKTOM JIMIIEH3MOHHOIO IPOTPaMMHOTO
obecrieyeHus1 U BbIXOAOM B MHTepHeT.

9.

10.

11.

12.

13.

14.

15.

Ta6mmunslii iporieccop MS Excel.

Cnucox aumepamypbot

Axyauu H. JI. MatemaTndeckoe MporpaMMUpOBaHUE B TMpHUMepax M 3amadax/
N.JI. Akynna. — M.: Jlans, 2011.

Mouceee H. H. Anroputmbl pa3putuss / H. H. MouceeB. — M.: Hayka,
1987r.

baxeanroe H. C. YucineHHble MeTOObl: ydyeOHOe mocoOue IS BY30B /
H. C. baxsanosn, H. II. XKugkos, I M. Kob6enbkoB. — M.: bunom, 2003.
Beumuenv E. C. ViccnenoBaHue oriepaliyii: 3agauyu, MPUHIMIBI, METOMOJIO0-
rusg / E. C. Bentruens. — M.: KHoPyc, 2014.

Bracoe M. I1. MonenupoBaHre 3KOHOMHUYECKUX TIPOIIECCOB: YYEOHUK /
M. I1. BnacoB. — PocroB H/Hd: ®Penukc, 2005.

Oysu I Teopus urp / I. Oysn. — M.: JIKHU, 2010.

laauneep B. A. Meronuka oOy4YeHHUsI T€OMETPUM IIOCPEICTBOM peIIeHUs

3ama4y: ydyeOHoe Iocobue i OaxkamaBpmata / B.A. Jlamunrep. — M.:
FOpaiit, 2018.
Jlyouna M. H. OcHOBBI MaTeMaTHUE€CKOTO MOJEIMPOBAHUS COIIUMATBLHO-IKO-
HOMUUYECKMX IpPOLIECCOB: yueOHUK M mpaktukym / WM. H. JIlyouna. — M.:
IOpaiit, 2016.

Jlymnas H. DxoHomuka: yyebHoe mocooue / H. Jdymuasa. — M.: KnoPyc,
2016.

3amxoe O. O. Matematndeckue metonbl B 3koHomMuke / O.O. 3amKoB,
A. B. ToncromsitoB, FO. A. Uepemunix. — M.: Jleno u Cepsuc, 2001.
Humpuaueamop M. MaremaTudeckue METOAbI ONTUMU3ALUU U IKOHOMU-
yeckasa teopusi / M. WMuTtpunurarop. — M.: Aiipuc-IIpecc, 2002.
Acmagpvesa B. B. KommblotepHoe monennpoBanue B Poccuu / B. B. Acradb-
eBa // Momnomoii yuénsrit. — 2016. — Ne 21. — C. 747—750.
Kanmoposuu JI. B. MaremaTtuko-s3koHomuueckue padotsl / JI. B. Kanro-
poBud. — HoBocubupck: Hayka, 2011.

KonuuecTBeHHBIE METOAbLI pa3pabOTKM U IPUHSITUSI PELICHUl B MEHEIX-
MmeHTe. KommblotepHoe MmopenupoBaHue B Microsoft Excel. IlpakTukym:
yuebHoe nocooue. — M.: Jlenanna, 2018.

Kopoaés A. B. DKOHOMUKO-MaTeMaTUYeCKME METOObl W MOIEJMpPOBaHUE:
Y4eOHMK M TIpaKTUKyM ISl OakajmaBpuarta m maructpatypsl / A. B. Kopo-
nés. — M.: FOpaiit, 2018.



16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

Kpacc M. C. MaremaTuka B 3KOHOMUKe: MaTemMaTudeckKue MEeTOAbl U MO-
nenu: ydyeOoHuk mist 6akanaBpoB / M. C. Kpacc, b.Il. YynpbeiHOB; mon
pen. M. C. Kpacca. — M.: KOpaiit, 2013.

Juxmenwmeitn B. E. DKOHOMUKO-MaTeMaTM4ecKoe MopaenaupoBaHue. Me-
HemkepaM. DKoHoMHcTaM. Mapketojioram. McciaemoBaTenssM. AHAIMTHUKAM:
yuebHoe miocobue / B. E. Jluxrenwreitn. — M.: [Ipuop, 2011.

Moucees H. H. Jlitonu n kubepHetuka / H. H. MouceeB. — M.: Mononas
rBapoust, 1984.

Moucees H. H. Marematuka ctaBuT 3kcnepumeHT / H. H. MowuceeB. —
M.: Hayka, 1979.

Marematuka B 3»KoHOMHMKe: y4eOHMK: B 3 4. / A.C. ColomoBHUKOB,

B. A. bao6aiiues, A. B. bpaunoB. — M.: ®@uHaHchl u cratuctuka, 2008.
MaremaTtuueckasi cocrtabiswomas / pena.-cocT. H. H. Anmpeen, C.II. Ko-
HoBanoB, H. M. IlanionuH. — M.: @onHg «MaTeMaTudecKue 3TIONbI»,
2015.

MeTonpl ONTUMAJbHBIX pElIeHUi (9KOHOMHUKO-MaTeMaTUYEeCKUE METOObl M
Mozenn): yyeoHoe nocobue / mom pena. C. MakapoBa. — M.: KnoPyc,
2019.

MonenupoBaHue cucteM U mpolieccoB: yueOHuk / mox pen. H. B. Bonko-
Boit, B. H. Kosnosa. — M.: HOpaiit, 2015.

MogznenupoBaHue 3KOHOMUYECKHUX IPOLIECCOB: YYEOHMK U CTYAEHTOB BY-
30B, OOYYalOIIUXCSI MO CIEIUATBLHOCTSIM 3KOHOMMKW M YIIpaBJIeHUS / IO
pen. M. B. Ipauésoii, JI. H. ®@aneesoii, FO. H. Yepemubix. — M.: IOHutn-
Hana, 2005.

Haodexucoun E. H. Marematudyeckue METOIbl M MOIEJIU B SKOHOMUKE:
y4eOHOe II0co0Me I CTYIEHTOB SKOHOMMYECKMX CHelualibHOCTel /
E. H. Hapexmuu, E.E. CmupnoBa, B.C. BapzakoB. — Tyma: MHcTuUTyT
SKOHOMMKM W yrpaBieHus, 2011.

Hoesuxos A. H. DxoHomuKo-MateMatnueckue Mmeronbl n monenu / A. Y. Ho-
BUKOB. — M.: «JlamkoB u K», 2017.

Opnosa H. B. DKOHOMHKO-MaTeMaTUYECKOE MOIEJIMpOBaHUE: IIpaKTUye-
cKoe Tocobue 1o pemeHuro 3amad B Excel / W. B. OpnoBa, M. T. buu. —
M.: By3oBckuii yaebHUK, 2018.

llaéauduc B.J]. TlpakTUKyM II0 3KOHOMHUKO-MaTeMaTUYEeCKUM MeTomaM /
B. . IMasmuauc, M. B. Ukamosa. — M.: Owmera-JI, 2014.

Ilonoe A. M. DKOHOMHKO-MaTeMaTUYECKME METOObl W MOIEIH: YICOHUK
11 npukiagHoro Oakanaspuata / A. M. Ilonos, B. H. CorHukoB. — M.:
FOpaiit, 2017.

Camapckuit A. A. Marematndyeckoe MoneaupoBanue: Mmeu. MeTtomsl.
IIpumepsr / A. A. Camapckuit. — M.: ®usmamiut, 2005.



31

32.

33.

34.

35.

36.

37.

N —

0

Ceemaose H. M. AnpO00M HaITISIAHBIX IMMOCOOMI MO 3KOHOMUKO-MaTeMaTU-
YeCcKOMY MOACIMPOBAaHUIO: yueOHOEe MocoOMe I CTYIEHTOB OakalaBpuaTa
no HampapieHuto «MeHemkment» / H. M. CpemioB. — M.: PTAY —
MCXA uMm. K. A. Tumupssena, 2008.

Tpycos [Il. B. BBeneHue B mMaTeMaTUUeCKOe MOJAEIMPOBaHUE: ydyeOHOE IMo-
cobue / I1. B. TpycoB. — M.: Jloroc, 2016.

Dedocees B. DKOHOMHUKO-MaTeMaTU4YECKUE MOMACIM M IIPOTHO3MPOBaHUE
pbIHKA Tpynma: yuyebHoe mocobue / B. DemoceeB. — M.: UHbpa-M, 2015.

Xuoxcnsk A. H. OcHOBBI 3 (heKTUBHOro MeHEIXMEeHTa: y4eOHoe Iocobue /
A. H. Xmwxnuak, U. E. CeemtoB. — M.: Uuppa-M, 2015.

Hluxun E. B. MartemaTndecKre METOABI M MOACIW B YIpaBJICHHU: y4deO-
Hoe mocobue misi By3oB / E.B. Iuxkun, A.I. Uxaprumsuwiu. — M.:
Ky, 2013.

DKOHOMUKO-MaTeMaTUYeCKue METOAbl B IpUMepax M 3ajadax: ydeOHoe
nocobue / mox peda. A. I'apmam. — M.: By3oBckuii yueoHuk, 2014.
DKOHOMUKO-MaTEMAaTUIECKINE METOAbl U MOIEIU: KOMITBIOTEPHOE MOIEIM-
poBaHue: ydeOHoe mocobue / aBT.-cocT. M. B. Opnosa, B.A. IlonoBHu-
KoB. — M.: BysoBckuit yueoHuk, 2018.

Humepnem-pecypcot

. http://asmlocator.ru/viewtopic.php?p=338815
. http://www.booksshare.net/index.php?id1=4&category=biol&author=moiseev-

nn&book=1987

. http://bookre.org/reader?file=445072

http://bookre.org/reader?file=445892&pg=3

. http://bookre.org/reader?file=770054&pg=1

. https://moluch.ru/archive/125/34919

. http://math.nsc.ru/LBRT/g2/english/ssk/selecta.pdf
. http://bookre.org/reader?file=758254

. http://bookre.org/reader?file=578306
http://window.edu.ru/resource/357,/62357 /files/Ir.pdf



[Tporpamma 371€KTUBHOIrO Kypca
«MEANUMNHCKASA CTATUCTUKA»

Artopsi: B. E. Tlonomapes,
M. B. AlleKCcaHEeHKOBa,
H. A. 3aBajbKo

MosicHUTenbHaa 3anucka

B XXI B. mpousoluid CYIIECTBEHHbIE II€pEeMEHbl B POCCUMCKHUX IIKOJAX:
MOSIBUJIOCh MHOI'O COBPEMEHHOIro y4eOHOro o0opydoBaHUSI, B TOM 4ucCiae LHUD-
pOBOTrO, Pa3BUBAIOTCS UM COBEPILICHCTBYIOTCS ITOAXOAbI K OOYYEHMIO IoapacTa-
fomero nokoyieHusi. OMHO M3 aKTUBHO Pa3BUBAIOIIMXCS HAIpaBICHUM B KO-
Jlax — 3To mpennpodmwibHoe W TpoduabHoe oOydeHre. CeromHs IIKOJbHUKU
YK€ B OCHOBHOI IIIKOJIE MOTYT OTIPENEIUTHCSI C HalpaBJIeHUEM Oyaylien mpo-
¢deccun, yyacTBysl B MEPOIPUSTUSIX B paMKax MNpeanpo(UIbHOTO OOydeHUs, C
TeM 4TOObI B CpedHeil IIKOoje cOelaTh YK€ OCO3HAHHBIN BbIOOp mpoduisi 060-
YYEHUSI U MPOMOJLKUTh COBEPILICHCTBOBATHCSI.

ITporpamma siaeKTMBHOrO Kypca «MenmuuMHCKash CTaTUCTUKa» SIBISIETCS 4Ya-
CTBIO TIPOTpPaMMBbI JJIsI TIPOMUIBHBIX KJIACCOB MEIMKO-OMOJIOTMYECKON HallpaB-
JIEHHOCTU M BXOJAMT B MaTeMaTUYECKUU U OOLIMI e€CTeCTBEHHO-HAy4YHbIM M-
KJIBI YYEOHBIX IPEIMETOB B CpedHEl IKOJIe.

VYualuuecsi KjJacCoB MEIUKO-OMOJIOIrMYEeCKOW HampaBIeHHOCTU Yallleé BCEro
BBIOMPAIOT IJIs0 YIAyOJIEHHOTO M3yYeHMs] OMOJIOTMIO M XMMUIO, HO B MOCJIEIHEe
BpeMSI OOHUM W3 TPEHIOB SBISIETCS BHIOOP MaTreMaTMKU M WH(GOPMATUKU.
OTU mpeaMeTbl XOTAT YIIyOJIE€HHO M3ydaThb YdJalllMecsl, KOTOPbIE TOTOBSTCS K
OOy4YeHHUIO TIO CIEUMATbHOCTSIM, CBSI3aHHBIM C UCHOJIb30BAHUEM CJIOKHOTO
HUGPOBOro MEAUIIMHCKOIO 00OpPYyIOBaHUSI.

JesaTenbHOCTb Bpaueil pa3HbIX CIIELMAIbHOCTE!I HEM3MEHHO CBsI3aHa C y4é-
TOM, pa3pabOTKOW M aHAJIM30M CTAaTUCTUUYECKUX MaTepualioB. YMeHue 0000-
11aTh, AHAJIW3UPOBATh MOJYYEHHYIO B IMOBCEMHEBHOU MEAMIIMHCKOU MNpaKTHUKe
WH(MOPMAIIAIO TTO3BOJISIET HAa BBICOKOM KauyeCTBEHHOM YPOBHE TIOAXONMUTH K
pEelIeHUIO0 KJIIMHUYECKUX M OPraHM3allMOHHBIX TPOOJeM.

CoBpeMeHHas1 MeAWlIMHA W OUOJIOTUSI OIEPUPYIOT OTPOMHBIMU MAacCUBaMU
IaHHBIX. [ mx 00pabOTKM HEOOXOOMMO IpaMOTHOE BJIaJeHUE KOMIIBIOTEPOM
U CIIELMaJIbHBIMU aJrOpuTMaMM paboThl ¢ HUM. B Hacrosilee BpeMsl YpOBEHb
MaTeMaTUYeCKO M KOMITbIOTEPHOW ITOATOTOBKM MEOMKa, OMOoJIora MOXET OBITb
pPa3IMYHBIM, HO OXHM M T€ XK€ METOAbl MaTeMaTUYeCKOl CTAaTUCTUKU, TIpUMeE-
HsIEeMble K WCXOAHBIM MaTepuajiaM, He IOJKHBI pa3janyarhcs IO YPOBHIO I1O-
CTOBEPHOCTU M 3aBUCETb OT JUYHOCTU OOpabOTUMKA.

ExxerogHo Bo3pacTaeT CIpOC Ha CHELUAIMCTOB B 00JACTU BBIYMCIUTEIBHOU
OMOJIOTMM, CIIOCOOHBIX IIPUMEHSITh MaTeéMaTUUYeCKWUId armapar s peLIeHUs



OMOJOrMYEeCKMX M MEIMIMHCKMX 3adad. Bpauy 3ayacTyio IIpUXOOUTCSI CaMOMY
OPOBOAUTL CTATUCTUYECKHE MCCIEeI0BaHMUsI, II03TOMY OOyYeHUEe CTaTUCTU4Ee-
CKHMM MeEToJaM B paMKax NpodUIbHOro o0pa3oBaHUSI B MEOUILIMHCKUX Kjaccax
cpenHell IIKOJAbl MMEET OrpOMHOE 3HauyeHWe [Jis Oyaylumx Bpaudei. Kcciemo-
BaTeJI0, UMEIONIEMY NIeJI0 ¢ M3MEPEHUSIMU U 0OpabOTKOI JAaHHBIX, ITOCTOSTHHO
NPUXOOUTCSI OOpalllaThbCcsl K 3JeMEHTapHBIM OCHOBAM MAaTeMaTHYECKOM CTaTU-
CTUKM, YTOObI M3BJIeYbh MAKCUMAaJbHO IIOJIE3HYI0 MH(MOPMALIMIO U3 PE3yJbTaTOB
U3MEPEHUIA.

ITesm Kypca:

— ¢opMupoBaHUe TIPEACTABICHNI 00 OCHOBHBIX MOHSTUSIX U KATErOPUSIX CTa-
TUCTUYECKOM HAyKM, OCHOBHBIX IIOJIOKEHUSX CTaTUCTUYECKOro HabJome-
HUS,

— pa3BUTHUE JIOTUYECKOTO MBIIIJIEHUSI, TPOCTPAHCTBEHHOIO BOOOpPaKEHUs, ajl-
TOPUTMHUYECKON KYJBTYPbl, KPUTUYHOCTU MBILIJIEHUST Ha YpPOBHE, HEOOXO-
IUMOM isl Oyayiuieil mpodeCcCUOHAIbHON AeATEIbHOCTH, IJIs MPOJOJIKEHUS
obOpa3oBaHUsS M camMOOOpa3oBaHMS.

3agauu Kypca:

— OBJIAIETh 3HAHUSMMU W YMEHUSMMU B OOJACTU CTAaTUCTUKU, HEOOXOAWMBIMU
B TIOBCENHEBHOW XXW3HU, [JISI W3YyYEHUSI CMEXHBIX €CTECTBEHHO-HAyYHBIX
MUCHUTUTMH Ha 0a30BOM ypOBHE M MUCHMIUIMH MPO(ECCUOHATLHOTO IIMKIIA;

— BOCIMUTaTh CPENCTBAMU CTATUCTUKU KYyJABTYpy JUYHOCTH, TOHMMaHMWE 3Ha-
YUMOCTU CTAaTUCTUKU IS BBISBJICHUS CTAaTUCTUYECKUX 3aKOHOMEpPHOCTEeH
Ha 0aze 000OIIAIONIMX XapaKTEPUCTUK, METONUKU aHaIW3a U3MEHEHUU Mo-
KaszaTejieil B JTUHAMUKE;

— chopMUpOBaTh OTHOIIEHWE K CTATUCTUMKE KAaK K HAayKe 4Yepe3 3HaKOMCTBO C
UCTOpUEH €€ pa3BUTHUS.

OOmas xapakrepucTuka Kypca. JlaHHBI Kypc TO3HAKOMUT OOyYaroluX-
csl CO CTaTMCTMKOM KaK HayKoil, ucropueit e€ (opmupoBaHus, 0COOCHHOCTSI-
MM CTaTUCTUYECKON METONOJOTUM, a TaKXKe OCHOBHBIMU TOKa3aTelsiMU, Xa-
paKTepU3yIIIMMU 310POBbE HACeJeHUs.

OcHoOBHBIE HIEeH Kypca:
— BHYTPU- U MEXIPEIMETHAd UHTETpalUsd;
— B3aHMMOCBSI3b HayKU U NPAKTUKU,;
— B3aMMOCBSI3b Y€JIOBEKAa M OKPYXalOIel Cpeibl.

MecTo 3JIeKTMBHOTO Kypca B y4eOHOM IiaHe. Ha usydyeHue 31eKTUB-
Horo Kypca «MemunmHckass crtatuctuka» B 10 mimm 11 Kimacce OTBOOMTCS
1 wiu 2 4 B Hemenwo, B TeuyeHHe ydyeOHoro rogma — 35/70 4. Takke BO3MOXHO
U3yyeHue 3JIEKTUBHOTO Kypca B TedeHue JByX JieT oOyueHus — B 10 u
11 knaccax. Beibop muiaHupoBaHUsI U3YYEHUS] Kypca 3aBUCUT OT HalUUUSI BO3-
MOXHOCTel y4yeOHOro riaHa oOpa3oBaTeIbHOW OpraHU3alluu.



IlpenyioxxeHHasi mporpaMma U pa3padaTbiBaeMblii Ha €€ OCHOBE EIWHBII
MOCJIENOBaTEbHBIM U COAJIAaHCUPOBAHHBIA KYypC SIBISIOTCS COBPEMEHHBIM 00-
pa3oBaTebHBIM pecypcoM yumuTensa. Kypc Mo3BOISIET YYMTEII0 MCIIOJIb30BaTh
€ro Kak B YCJIOBUSX TPaaWlIMOHHOW KJIACCHO-YPOUHOM CHUCTeMBI, TaK W IS
JUCTAHIIMOHHBIX ()OPM M CaMOCTOSITEJIbHOTO M3yYeHUs TIpeaMeTa OOydaroliu-
MUCSI Pa3HBIX YYCOHBIX 3aBEICHMU MPU HAJIWMYUU HEOOXOOMMBIX TEXHUYECKUX
CpEeICTB.

YyeOHO-MeTOAUYECKOEe oOOecledyeHue Kypca BKIIlouyaeT B ce0st yueOHoe
nocobue sl ydalluxcss M MporpaMMmy 3JeKTUBHOIO Kypca. YdyebHoe mocobue
JUIs ydalquxcsl obecrieuyrMBaeT colepxKaTeabHylo yacTh Kypca. ComepxkaHue Mo-
coOust pa3duTto Ha Taparpadbl, BKIIIOYAaeT AUAAKTUYECKUN MaTepuan (BOIPO-
Chl, YIpaKHEHUs, 3a7a4yu, JOMAIIHUI 3KCIEPUMEHT), IIpakKTU4ecKue pabOoThI.

@dopMaMM KOHTPOJISI 32 YCBOEHHEM MATEPHUAJIA MOTYT CIYXUTb OTYETHI
O MPaKTUYECKMM pPaboTaM, CaMOCTOSTEIbHBbIE TBOPYECKHUE pabdOThI, UTOTOBELIE
Y4eOHO-UCCIeA0BATEIbCKUE TTPOEKThl U WHIWBUIYaJIbHbIC 3adaHMS.

CopepXxaHue Kypca

PA3JEJI 1. OcHoBsl cratuctuku (13/26 1)

Tema 1. BBeneHue B MeIMIMHCKYIO CTATUCTHKY (3/6 9)

IIpenmer MemMUMHCKON cTaTUCTUKU. CTaTUCTUYECKHUE OAHHBbIE B MEIULIM-
He. AHanu3 MHGOPMAaLUU.

Tema 2. CraTucTHYecKHe BeJIMYMHBI M MX rpaguyeckoe M3o0pazkeHHe
(5/10 9)

AOcomoTHbIe BeINMIWHBI. OTHOCHTEIBbHBIE BeIWUMHEBL. CpenHue BeTMIMHBI.
Bapuaumonnsie psnbl. Ipadpuueckoe m3oOpaxkeHHE TaHHBIX.

Tema 3. CraTtucruyeckoe ucciaemopanue (5/10 u)

Dranbl CTaTUCTUYECKOIO HCciemoBaHus. Ilporpamma M IuiaH CTaTUCTUYE-
ckoro ucciaenoBaHusi. Coop M obpaboTka craTucTuyeckoro Marepuana. Cratu-
ctudeckue Tabiuibl. CTaTUCTUYECKUI aHAIU3.

PA3EJI 2. CraTucTiu4ecKHe MeTOIbl OIIEHKH 3/I0POBbsl HACEJIEHUS
(22/44 q)

Tema 4. Memuumuckasi nemorpadpusi (4/8 49)

Mennko-neMorpadpuiyeckie IToKa3aTelM 3M0pOBbs HaceneHus. Ilokasartenu
300poBbs HaceneHus1. CratMkKa HaceneHus. JwHamMmka HaceieHMs. Perymsmims
MUTpPAaLUU.



Tema 5. 3a6oneBaemoctbh Hacenenusi (7/14 q)

OCHOBHbIE MOHSTHUS: 3[0pPOBbe, OoJie3Hb, HOpMa. OCHOBHbBIE TOKa3aTenu
3abojieBaeMOCTH. DrnmaeMuonorus: uro 3a Hayka? MKDB: MexnynaponHas
cratTuctuyeckas kiaccudukaius Oojye3Heil. MHbekunmonHas 3a0071eBaeMOCTb.
Hesnunemuueckasi 3a6oieBaeMocTb. [IpodeccrnonanbHass 3a00JIeBaeMOCTb.

Tema 6. MnBamuanocts (5/10 u)

WuBanunnocth. [lpuuyunbl uHBanuaHoctu. Kareropun uHBanugHocTu. [lo-
KazaTeslM WHBAJUIHOCTU. Peabuiautannsi WHBAIUIOB.

Tema 7. ®Puzuveckoe pasurhe HaceneHus (5/10 9)

Mertonsl ucciienoBaHust (U3NUECKOrO pPa3BUTHSI HaceleHus. Ilokaszarenu
dusndeckoro pasBuUTHS. TeHIEHUMU (UNIECKOTO pa3BUTUs. PalmoHalibHOE
nuTaHve Kak npoduilakThKa HapylleHuid ¢usndeckoro pasputusi. KadecTtBo
>KM3HU, CBSI3aHHOE CO 3I0POBBEM.

HNrorosas arrecramusa (1/2 g)
3auér. 3ammra mpoexTa.

TemaTnyeckoe nnaHnpoBaHue
(35/70 u)

Kypc paccuuman na 35/70 u (1 uau 2 u 6 Hedearo). llpennaraemoe rmia-
HUPOBaHUE SIBJSIETCSI MPUMEPHBIM: YUYUTENb MOXET KOPPEKTUPOBaTh coiepxKa-
HHUE YPOKOB WM paclipeneieHne JacoB Ha M3ydeHHe MaTepuasia B COOTBETCTBUU
C YPOBHEM IMOJATOTOBKU OOyYamoIuxcs U chepoil mXx MHTEPECOoB.

KonunyectBo
yacos (35/70)

Tema OCHOBHOe copgepikaHune
Teo- | Mpak-
pua | Tuka

Paspen 1. OcHoBbI ctaTUCTUKM (13/26 4)

BseneHue B MenuiHcKasi CTaTUCTMKA KaK OTpacib CTa- 1 2
MEIUITTHCKYIO TucTukn. CTaTUCTUYECKWE NaHHbIE B MeEIU-

CTaTUCTUKY myHe. AHaIM3 MHOOpMaINU

CratucTtuue- AOCOJIIOTHBIE BeJMYUHBI. OTHOCUTEIbHBIC 2 3
CKME BEJIMYMHBI BemmuuHbl. CpenHue BeIWYMHBI. Bapmanm-

U ux rpaduye- oHHBIE psnbl. [padmaeckoe M300pakeHUe

cKoe n300pa- naHHbIX. CTaTUCTUYECKUE TaOIUILIbI

KEHUC




IIpooonascenue

KonunyectBo
yacoB (35/70)
Tema OcHOBHOe copgepiaHue
Teo- | Mpak-
pua | Tuka
Craructuye- OTanbl CTaTUCTUYECKOTO MCCAENOBaHMSI. 2 3
CKO€ MCCIIeNO- IIporpamMma ¥ 1iaH CTaTUCTHYECKOTO MCCIIe-
BaHUE noBanusg. Coop M o6paboTKa CcTaTUCTUYEC-
ckoro Matepmaja. CTaTMCTUYECKUE TaOIUIIBI.
CraTucTuyecKunii aHaiu3
Paspen 2. CTaTucTMyYeckue MeToAbl OLLEHKM 3[0POBbs HaceneHus (22/44 u)
MenumHckast Menuko-nemorpaduyeckne Ioka3areiand 3710- 1 3
nemMorpadpus poBbs HaceneHus. Cratmka HaceneHus. [du-
HaMUuKa HacejieHUs1. Perynsuus murpainuu
3abosieBae- OCHOBHbIE TTOHSITUSI: 3I0POBbE, OO0JIE3Hb, 2 5
MOCTb Hacele- HopMma. OCHOBHBIE ITOKa3aTeilnd 3abojieBacMO-
HUS CTU. DrmaeMuosorus: 4yro 3a Hayka? MKBb:
MexmyHapomHasi Kiaccudukamus Ooyie3Hei.
Nndekimonnas 3aboneBaemocts. Heanume-
Muueckasi 3abosieBaeMocTb. IlpodeccrnoHanb-
Has 3a00JIeBa€MOCTh
WHBanuaHOCTb MuBanunHocTh. [IpuynHB MHBaJIUIHOCTU. 2 3
Kareropun maBaymmHoctu. IlokaszaTenn uH-
BaMAHOCTU. Peabunuranivs MHBaIMIOB
dusnyeckoe Meronsl nccaenoBaHus (GU3NIECKOTO pa3BH- 2 3
pa3BUTHE Ha- ™ HacenmeHus. [lokasatenu dusnmyeckoro
CeJICHUS pasButus. TeHmeHUMU (U3UIECKOTO Pa3BU-
Tus. PauuvoHanibHOe TMTaHMWE KakK IMpoduiak-
TUKA HapylIeHU (PU3NIECKOrO pa3BUTHSI.
KauecTBo XM3HU, CBSI3aHHOE CO 3I0POBHEM
WroroBas 3auéT. 3ammTa IpoeKTa 0 1
aTTecTalus




Tematnyeckoe nnaHupoBaHue (70 4)

KonunuectBo
4acoB
Tema OcHOBHOe copepiXaHue
Teo- | MNpak-
pnua TUKa
Paspen 1. OcHOBbI cTaTUCTUKU (26 4)
Bsenenue B MenuuuyHcKas cTaTUCTMKA KakK OTpaciib CTa- 2 4
MEIUIITHCKYIO TUCTUKKA. CTaTUCTUYECKUE NaHHBbIE B MEIU-
CTaTUCTUKY HMHe. AHaiu3 MHOpPMaLUU
CraTtucTtuue- AOCOMIOTHBIE BeIUYUHBI. OTHOCUTEIbHBIE BE- 4 6
CKUe BeJINYU- muuuHbl. CpenHue BeMWYMHBbI. BapmaumoH-
HBl U MX Tpa- Hble psinbl. [paduueckoe m3obOpaxkeHUe AaH-
¢duyeckoe n30- HbIX. CTaTucTUyecKue TaOIULIbI
OpaxeHue
CratucTtuue- Dranbl cTaTUCTUYECKOro ucciaenoBaHus. [Ipo- 4 6
CKO€ HCCIeno- rpaMMa M IJIaH CTaTUCTUYECKOTO HCCIIeIoBa-
BaHUE Hust. Co0p M 0O0pabOTKa CTATMCTMYECKOTO Ma-
Tepuana. Cratuctuyeckre Tabauupl. CTaTUCTH-
YeCKMM aHanu3

Paspen 2. Cratuctuyeckme mMetobl OLeHKU 300pOBbs HaceneHus (44 4)

MenunuHckast Menuko-aeMorpaduueckue Mnokasateju 310po- 2 6
neMorpadust Bbsl HaceneHusi. Cratuka HacejieHUs. JITuHaMu-

Ka HaceneHus. Perynsuusi Murpauuu
3aboseBae- OCHOBHbBI€ TIOHSITUS: 3M0POBbE, 00JIE3Hb, HOP- 4 10
MOCTb Hacene- Ma. OCHOBHbIE TTOKa3aTeau 3a00JeBaeMOCTHU.
HUS Druaemuoiorust: 4ro 3a Hayka? MKbB: Mex-

IyHapomHasl Kiaccudukamnuss oonesHeit. MH-

deximonHast 3aboneBaeMocTh. Hesnmumemuye-

ckas 3aboseBaeMocTb. IIpodeccrnoHanbHast 3a-

0oseBaeMOCTh
MHBanuaHoCTh WuBanunHocTh. [lpuunHbl uHBanumaHocTu. Ka- 4 6

Teropru WHBaIWIHOCTU. IlokasaTenm WHBaIWI-
HocTU. Peabunurauus MHBaJIWIOB




IIpooonascenue

KonnyectBo
4acoB
Tema OcHOBHOe copgepiXaHue

Teo- | MNpak-

pusa TUKA
dusuyeckoe Mertonsl uccaenoBaHusl (pU3MIECKOTO pa3BU- 4 6
pPasBUTHUE Hace- g HaceixeHus. [lokasarenu (1)1/131/1‘{GCKOF0
JICHUSA pa3sBUTHUA. TeHZ[eHL[I/II/I d)I/ISI/I‘IeCKOFO pa3Bu-

1. PanmoHanbHOe MuTaHWe Kak Tpodu-
JIaKTUKa HapylleHuil (pu3ndeckoro pas3Bu-
tusi. KayecTBo XU3HU, CBS3aHHOE CO 3M10-
poBbEM

Wrorosast arrte- 3auéT. 3ammTa IpoeKkTa 0 2
crauusi

nTOoro 35 70

MnaHnpyemble pe3ynbTaTbl OCBOEHUS Kypca

VYyamuecst mojiydaT MEXIUCIUTUIMHApHOe OOpa3oBaHMe, HeoOXomuMoe IS
aHaJM3a MEINKO-OMOJIOTMYEeCKUX HAHHBIX. B pe3yiabraTte u3ydyeHUsl DJIEKTUBHO-
ro Kypca Ha ypOBHE CpeIHEro oOIlero oOpa3oBaHMSI Yy ydalluxcs OyayT cdop-
MHUPOBAHBI CJIEAYIOIIE MpeAMeTHbIE Pe3yJbTATHI.

Muawuiica naywumcs:

— WCIIONb30BaTh OCHOBHBIE METOABl W TPUEMBI CTATUCTUKU TSI PEIIEHUS
MPaKTUYECKUX 3a1ay MpodecCUOHATbHONW NesITeIbHOCTH;

— cobuparh U PErucTpupoBaTh CTAaTUCTUYECKYIO MH(OpPMaINIO;

— TMPOBOJIUTH MEPBUYHYIO 0OpaObOTKY M KOHTPOJIb MaTepUaJiOB HAOIIOACHUS;

— BBITNIOJIHATh PACUEThl CTATUCTUYECKMX IoKa3zaTeneid u (popMyanupoBaTh OcC-
HOBHbIE BBIBOIbI.

.Vuamuﬁc;z noayvum 60O3MONCHOCMb HAYHUMDbCA:
— MCIIOJIb30BaTb MCTOALI M HleéMBI CTaTUCTUKHKU IIPU BbIIIOJJHCHHUU ITPOCK-
TOB " y‘le6HO-I/ICCHeZ[OBaTCIH)CKI/IX 3agay.

O1eHKa JOCTHZKEHMs ILUIAHMPYEMbIX Pe3yJIbTATOB YCBOEHHs Kypca (mpumep)

1. Kakue cyliecTBylOT cHOCOObl cOopa UM pPerucTpaluu CTaTUCTUYECKON WH-
dopmauun?



2. C moMolIplo KaKMX METOIOB HEOOXOAMMO IPOBOAUTH IEPBUYHYIO 0OpPabdOT-
Ky M KOHTPOJIb MaTepuajoB HaOJIOneHUs?

3. Kakue craTMcTMyeckKue IoKa3aTeau WCIOJIb3YIOTCsl ISl OLEHKU JeMorpa-
¢uyeckux mnpoiieccoB?

4. Onpenenute MpeaAMET WM METON MEOWUIIMHCKON CTAaTHUCTUKM.

5. ChopmynupyiiTe 3aga4yd MEAUIIMHCKON CTaTUCTUKU.

6. IlepeumcinTe OCHOBHbIE CIOCOObI cOOpa, O0OpabOTKM, aHa/M3a U HAIJISII-
HOTO TIpeACTaBlIeHUsT MHOOpPMALINU.

7. Tlepeuuciute OCHOBHble (hOPMbI M BMIbl JIEUCTBYIONIEH CTAaTUCTUYECKOM
OTYETHOCTU B MEIUIIMHE.

8. IlpuBenure hopmynabl pacuéra CTAaTUCTUYECKUX ITloKa3aTesleil, XapakKTepusy-
IOIIMX OOIIEeCTBEHHOE 3JI0pOBbE HACEJICHUS.

Cpe.D,CTBa OGyLIEHI/Iﬂ n BOCNMUTaHUA

OOGopyroBaHue U MaTepHAJIbI

— VYuebHoe mocobue «MeguuuHcKasg ctatucTuka» st 10—11 kiaaccos;

— pas3gaToyHbIM MaTepuaa CO CTaTUCTUYECKMMU TaOauLaMM IO 3ApaBooOXpa-
HEHMIO B BHUIE IleYaTHBIX MaTepHUaoB WM B B3JEKTPOHHOM BuAe (HaIpu-
Mep, ¢ caiita DenepaibHON CIy>KOBI TOCYTapCTBEHHON CTaTUCTUKM gks.ru);

— Yy4eOHBI1 KaOWHET ¢ BO3MOXKXHOCTHIO OpPraHU3allMU TPYITNOBON W WHIWBUIY-
aJIbHOUW PaboTHhI;

— yuutenbckuii APM (koMIibloTep, HpOeKIMOHHOE obopymoBaHue, M®DY) c
noctynnoM B MHTepHET U IMakeToM OMUCHBIX MPUIOXKEHUM.

KenatenbHO Takke MMETh BO3MOXHOCTb MCIIOJIb30BaHUSI:

— KOMIIbIOTEPHOTO 00OpYyAOBaHUS (CTallMOHAPHBIA WM MOOWJIBbHBIA KOMIIbIO-
TepHBIN KJlacc) ¢ JOocTyrmoM B MHTepHeT;

— o0opynoBaHUs CIENUaTU3UPOBAHHOTO KaOWHETa B paMKax TpoekTa «Me-
OUIIMHCKUN KJ1acC B MOCKOBCKOI IIIKOJIC».

Cnucok aumepamypot

1. Kyuepenxko B. 3. CoumanbHas TMrMeHa W OpraHU3alMsT 3IPaBOOXPAHEHUS:
yueoHoe mocobue / B.3. Kyuepenko, H. M. Arapkos, A.Il. fxosnes
u np. — M.: Mock. men. akan. um. M. M. CeuenoBa: Men. un-t Opnos.
roc. yH-Ta, 2000.

2. Jlucuyotn FO. I1. OOllleCTBEHHOE 3I0POBbE U 3ApaBOOXpaHEHHWE: yYeOHUK
st By3oB / FO. I1. Jlucuuein. — M.: TOOTAP-Menua, 2002.

3. Meoux B.A. Kypc nekumii 1o OOIIECTBEHHOMY 3HOPOBBIO M 3IpPaBOOXpa-
Hernmio. Y. I: O6mectBenHoe 3mopoBbe / B. A. Memuk, B. K. KOpbeB. —
M.: Menunmna, 2003.

4. OOIIECTBEHHOE 3II0POBbE M 3IPAaBOOXPAHEHUE: YUEOHUK JUISI CTYIEHTOB / TIOM
pen. B. A. Munsiea, H. . Bumnskosa. — M.: Menmnpecc-ungopm, 2002.



[Tporpamma 371€KTUBHOIrO Kypca

«OKA3AHUWE NEPBON NMOMOLLUN»
Astop: JI. . JlexxypHbIii

MosacHUTenbHasa 3anucka

Kypc mpodunbHoOil 1mkonsl «OkazaHue TIepBOM ITTIOMOIIM» TIpeaIHa3HAYeH
I pabotel ¢ ydammmucst 10—11 kiraccoB B paMKax COIMaJIbHOW OpUEHTAlUU
MpoduJIbHON IIKOJIbI U HArpaBieH Ha (OpMUPOBAHUE y IIKOJIbLHUKOB 3HAHUN
U HaBBIKOB IO OKa3aHUIO MEPBOUl MOMOIIIN.

IIpr TpaBMax W KIMHWUYECKOW CMEpPTHU, BBI3BAHHOW OCTAaHOBKOW cepmla,
OKa3aHWe MEPBOIM TTOMOIIU, BKJIIOUYAsT MPOBENCHUE CEPIECYHO-JIETOYHOU peaHu-
MalWu, B psifie ClydyaeB CMOCOOHO COXPAaHUTh XU3Hb U 3[I0POBbE IMOCTPaIaB-
mmxX. OQHUM M3 BaXXHBIX YCIOBUI 3(OEKTUBHOTO OKa3aHWS TEepBOM MOMOIIN
SIBJISIETCSl CO3MaHUe YHUMUIIMPOBAHHONW CUCTEMbl OOYYEHUSI IIIMPOKUX CIIOEB
HaceJieHUsl MpaBuUJaM W HaBblKaM e€¢ okazaHus. OOydyeHUe B cCpemHell IIKoje
SIBJISIETCST MOIIHBIM PECYPCOM B CHCTEME OOY4YEeHUsI HaceJIeHWs MpaBujaM U
HaBbIKaM OKa3aHWs MEepBOM MOMONIM. DTO CaMblil MacCOBBIM BUI OOy4YeHUs, B
IITKOJIe 3aKJIAJbIBAIOTCS 3HAHUS M CTEPEOTUIIHI MOBEISHUS, MCITOIb3yeMbI€ BbI-
IMyCKHUKAMM B TeYeHWE BCEH MOCIEMyIONeid XU3HU.

CornacHo denepajibHbIM TOCYIapCTBEHHBIM 00pa3oBaTeIbHBIM CTaHIAapTaM,
CYIIIECTBYET TPU Y4YEOHBIX MpEAMETa, Ha KOTOPBbIX W3y4yalOT OCHOBBI OKa3aHUS
TMEPBOM TOMOIIM: OWOJIOTUSI, OCHOBBI 0O€30MACHOCTU >KU3HEAEATEIIbHOCTU U
(pusunueckas Kyabrypa. Peanusanusa denepanbHbIX roCyIapCTBEHHbIX 00pa3oBa-
TEJbHBIX CTAaHAAPTOB B COBPEMEHHON 00pa30BaTeIbHOW OpraHMW3allMU TIPEIIo-
Jlaraet o0si3aTeIbHOE HaIM4YMe KypCOB TPOMUIBHONM IIKOJbI, MX HaIpaBIeH-
HOCTb Ha JIOCTUKEHHE JIMYHOCTHBIX M METaIlpeIMETHBIX PEe3yIbTaTOB.

O0mas xapakrepuctuka Kypca. Kypc mnpodwibHON mikoibl «OkazaHue
MEPBOl MOMOIIW» HAMpPaBlIeH Ha YIIyOJeHWe METANPEeIMETHBIX pPE3YJIbTATOB,
Onarogapss 4eMy MO OKOHYAaHMHW IIKOJBl YYEHWK OyIEeT WUMETh YETKOE Mpe-
CTaBJIEHUE O TOM, YTO TaKoe IepBasi IOMOIIb, KOMYy M TIOYeMYy OH JOJDKeH e€
OKa3bIBaTh M KaK 3TO TPAaMOTHO CJHEJaTh.

Takum oOpazoMm, IIKoJia HE MOXET U HE JOJKHA OCTaBaThCsl B CTOPOHE
OT peuIeHus 3alady TMOBBIIIEHUS KOJIWYECTBEHHBIX M KAauyeCTBEHHBIX IMOKa3a-
Teyell okazaHus TepBoil momoinu. CeromHsl pojib IIKOJBI B (hOPMUPOBAHUU
Yy MOJIOOOTO YEeJTOBE€KAa ILIEHHOCTHBIX OPUEHTHUPOB, AKTUBHOW TpaXTaHCKOW
MO3ULIMK SBISIETCST Heocmmopumoil. 3akoH «O0 obOpaszoBanuu B Poccuiickoit
Denepanu» TPaKTyeT TOHATHE «00pa3oBaHUWE» HE TOJBKO KaK «3HAHWS,
YMEHMSI, HaBbIKM», HO U KaK <«ILEHHOCTHBIC YCTAHOBKU», «OIBIT JOESITebHO-



ctu». Kypc mnpodunbHoit mikojabl «OKa3zaHWe MNEepBOl IMOMOIIM» OTBevdaeT
3a/ladyaM COIMAJIbHOTO HAaIpaBiIeHUs MPO(MUIbHON IIKOJbI, HAIIEIEHHOTO Ha
¢opMupoBaHUe TaKoli OCO3HAHHOW, MHUIIMATUBHOM, COLIMAJILHO MOJE3HON
NeSITEJIbHOCTU, KakK oOKa3zaHue IMepBoi momouu. OH cocTaBiieH C Yy4ETOM
TpeboBanuit MenepaaIbHOTO TOCYNapCTBEHHOTO O0Opa30BATENLHOTO CTaHIapTa
cpeaHero oo6Iiero oo6paszoBaHUs.

Ilenp Kypca — nojJydyeHHE ydallMMUCSI 3HAHWI M HaBBIKOB IO OKa3aHUIO
nepBOM MOMOILHU.

3agaun Kypca — GOpPMHPOBAHME Y YYAIIMXCS CIEOYIONINX KITIOUEBBIX
KOMIIETEHLIW:
® CIOCOOHOCTh BBISIBIISITH COCTOSIHMSI, IIPU KOTOPBIX OKAa3bIBAaeTCS IepBasl I10-
MOIIIb;
® CIOCOOHOCTh BBIMOJHITH MEPOMNPUITUS 110 OKa3aHUIO TePBOM ITOMOIIIH.
OcHoBHBIE HIeM Kypca — JaTh yYalllMMCsl 3HaHUs 00 OpraHU3allMOHHO-
IIPaBOBBIX ACIIEKTaX OKa3aHUs IEPBOI IOMOILIM, O COCTOSIHUSIX, IIPU KOTOPBIX
OKa3bIBaeTCs IepBasi MOMOIb, M MEPOIPUSITUSIX OKa3aHWUSI IEPBOM ITOMOIIN
MOCTPAJaBIIMM; OPTaHM30BaTh IIPOLECC BBHIMOJHEHUS] MPaKTUYECKUX 3adaHUid,
C TIOMOIIBIO KOTOPOTO Y4YaIIhecss CMOTYT OTpaboTaTh MEpPONpPHUSTHSI IO OKa3a-
HUIO TIEPBOU TTOMOIIIU.

YyeOHO-MeTOAMYEeCKOe ofecneyeHne Kypca IpeCcTaBleHO YYeOHBIM TI0-
cobuem «OxazaHue nepBoii nmomMoiuu. ITocobue mnsg ydammxcs 10—11 kiac-
coB», paboueii mporpammoit kypca. Ilocobue obecrneuuBaeT peaaus3alyio Co-
Iep>kaHMWsI Kypca, BKIIIOYAeT TEOPETUYEeCKUEe MaTepuajibl 00 OpraHM3allMOHHO-
MPaBOBBIX AacIleKTaX OKa3aHWsS TIepBO TIOMOIIM, MEPOIIPUITUIX OKa3aHUS
MepBOM IMOMOIIM M NpaKTUYeCKue 3amaHus. B Tpoliecce BBINTOJHEHMS IMpaK-
TUYECKMX 3aJaHUil ydallrecs CMOLYT OTpaboTaThb MEPOIPUSTUS II0 OKa3aHMIO
nepBoii momoinu. JJaHHBIA Kypc peKOMeHAyeTcs i NpoQMIbHON IIKOJbI Ha
YPOBHE CpeIHero obliero o0pa3oBaHUSI.

@dopMaMM KOHTPOJISI 32 YCBOEHHEM MATEPHUAJIA MOTYT CIYXXKUTb OTYETHI
MO0 MpakTUYEeCKUM padoTaM, CaMOCTOSITEIbHbIE TBOpUYECKUE pabOThI, TECThI,
WUTOTOBBIE y4eOHO-HCCeNOBaTeIbCKME TPOeKThl. KMToroBoe 3aHsITHE TPOXOIUT
B BMII€ HayYHO-IPAKTUUYECKO KOH(hEpeHLMU WM KPYIJIOro cTojia, Iae 3aciy-
IIUBAIOTCSI OKJIAAbl YJallUXCsl MO0 BBIOPAHHOW TeME€ WCCIENOBAHUSI, KOTOPHIE
MOTYT OBbITh TIpenctaBieHbl B ¢opMe pedepaTa UM OTYETA MO UCCIEnOBaTeNb-
CKOI pabore.



CopepXxaHue Kypca

Tema 1. OpraHu3anMOHHO-TIPABOBBIE ACMEKTHI OKA3aHMS TNEPBOM
novomu (4/6 4)

Opranusanusa okaszaHus IepBoit momoinn B Poccuiickoit @enepamuu. Hop-
MaTWBHO-TIpaBoOBas 0a3a, OIIpenelsiomas MmpaBa, O0OS3aHHOCTM M OTBETCTBEH-
HOCTh NPU OKa3aHUM ITIEPBOI ITOMOIIIU.

[Mousitue «mepBasi MOMOLIb». [lepedyeHb COCTOSIHMIL, MPU KOTOPbIX OKa3bl-
BaeTcsl mepBasi MOMOIlb, MepeyeHb MEPONPUITUI TI0 €€ OKa3aHWUIO.

CoBpeMeHHBIe HaOOpBI CPEICTB M YCTPOMCTB, MCHONB3YIOIIMECs UIsT OKa3a-
HHS TIepBOW MOMOIIM (anTedyka IIepBOM NMOMOIIM (aBTOMOOWMIBbHAS), anTeuka
T OKa3aHUWs IepBOil IToMoImy padoTHUKaM M Op.). OCHOBHBIE KOMITOHEHTHI,
X Ha3HaYeHUeE.

OO01as1 TToCIenoBaTeAbHOCTD ACWCTBUII HAa MECTEe MPOUCIICCTBUS C HAIUYM-
eMm nocrtpanaBuux. CoOJitogeHUe MpaBuWI JUYHON 0e30IacHOCTU U obecreue-
HUe 0e30MacHBIX YCJIOBMUI JISI OKa3aHMsI MEpPBOM IMOMOIIM (BO3MOXHBIEC (haK-
TOpHI PUCKa, MX ycTpaHeHue). IIpocreiimme Mepbl TPOPMIAKTUKA WHOEKIIN -
OHHBIX 3a00JIeBaHW, TIepemalolInxcsd ITIpY HEMOCPEACTBEHHOM KOHTAKTe C
YeJIOBEKOM, €r0 KPOBBIO W APYTUMHU OMOJOTUICCKUMU KUITKOCTSIMU.

OCHOBHBIE TpaBUja BbI30BA CKOPOUM MEOWIIMHCKON ITOMOIIM U IPYTUX CIIe-
LIMAJIbHBIX CIIYXK0, COTPYOIHUKU KOTOPBIX O0SI3aHbI OKa3bIBaTh IEPBYIO ITOMOILIb.

Buapl neATelbHOCTH: WHTepaKTUBHAas JIEKLMs, OlLlEeHKa pe3yJbTaToB IOJ-
TOTOBKMU.

Tema 2. Oka3zaHuhe NepBOii MOMOIIMA NMPH OTCYTCTBHHM CO3HAHMA,
OCTAHOBKe IbIXaHWs W KpoooOpamenust (7/17 q)

OcCHOBHBIE TIPU3HAKW XKW3HU y TocTpanaBiiero. [IpuuuHbl HapymeHUsT Ibl-
xaHus U KpoBooOpaiieHus. CriocoObl MPOBEPKU CO3HAHUS, JbIXaHUSI, KPOBO-
oOpaleHust y mocTtpagasiiero. OTpaboTKa HABBIKOB OLIEHKHM OOCTaHOBKM Ha
Mecrte TpoucirecTBusi. OTpaboTKa HABBIKOB ONpPEACIICHMSI CO3HAHMSI Yy MOCTpa-
napiiero. OTpaboTka NMPUEMOB BOCCTAHOBJEHUSI MPOXOAUMOCTU BEPXHMUX [bI-
XaTenbHBIX TyTei. OlleHKa NPU3HAKOB XKU3HM Yy TtocTpamaBiiero. OTpaboTka
BbI30BA CKOPOW MEIUIIMHCKOI IMOMOIIM, NPYTUX CHEIMAIbHBIX CIYXO.

CoBpeMeHHbIIl aJITOPUTM TIPOBENECHUSI CEPACUYHO-JIETOYHON peaHUMaluu
(CJIP). TexHuka mOpoBEOSHUSI MCKYCCTBEHHOTO IbIXaHWS W OaBJIICHUS pyKaMu
Ha TpyauHy IocTpaaaBiiero npu mnpoBeaeHur CJIP. OmmOKM U OCIOXHEHMUS,
BO3HMKAIOIIME IIPU BBIIIOJHEHUM peaHMMAallMOHHBIX Meponpustuii. Iloka3za-
Hus K nipekpaiieHuto CJIP. Meponpusitusi, BbINOJHSIEMbIe TOCe TpeKpaiie-
Husa CJIP. Oco6ennoctu CJIP y mereit. OtpaboTKa NPUEMOB MCKYCCTBEHHOTO
JIBIXaHUSI «POT KO PTy», «POT K HOCY», C TIDUMEHEHUEM YCTPOWCTB IS MUCKYC-
CTBeHHOro abixaHus. OTpaboTka MpUEMOB IOaBJICHUS pPyKaMHW Ha TpyOUHY II0-
crpanaBuiero. BoinonHeHnue aiaroputma CJIIP.



OtpaboTka mpuéma repeBoja IOCTPaAaBIIEro B YCTOWYMBOE OOKOBOE IIO-
JIOXEeHHUeE.

IMopsinok okazaHusi MEpPBOil MOMOIIM TPU YACTUUYHOM UM IOJHOM Hapylie-
HUM TIPOXOAVWMOCTU BEPXHUX MABIXaTEJIbHBIX IyTE, BBI3BAHHOM WHOPOIHBIM
TEJIOM Yy MOCTpaJaBLIUX B CO3HAHWUM, O0e3 co3HaHUs. OCOOEHHOCTU OKa3aHWs
MepBOM MOMOIIM TYYHOMY ITOCTpadaBlleMy, OCpeMEHHOI KEeHIIUHE U pPeOEH-
Ky. OTpaboTka MpUEMOB yOaJIeHUSI MHOPOMHOTO Tejda M3 BEePXHUX bIXaTeJlb-
HBIX TyTeil MoCTpaaaBIIero.

Buapl aesTeNIbHOCTU: WHTEpPAKTUBHAS JIEKIIUSI, IMPaKTUYECKUEe 3aHsATUS,
pelIeHrEe CUTYaTUBHBIX 3alad, OLIEHKA PE3YIbTaTOB MOATOTOBKH.

Tema 3. Oka3zaHue NepBOii NMOMOIIMA NMPH HAPYZKHBIX KPOBOTEUYEHHUSX H
TpaBmax (10/17 4)

ILlenp ¥ MOpsITOK BBIMOJHEHUSI 0030pHOTO OCMOTpa IocTpamasiiero. Otpa-
0OTKa IIpoBeneHUsT 0030PHOT0 OCMOTpa ITOCTPAAaBIIETO.

IMoHsATUS «KpOBOTEUEHUE», «OCTpasi KpoBoIlloTepsi». [IpM3HAKM pa3IMmIHbIX
BUIOB HaApy>KHOTO KPOBOTEUYEHUs (apTepHalbHOIO, BEHO3HOTO, KaNWJIJISPHOTO,
cMmenranHoro). CrnocoObl BpEMEHHOM OCTaHOBKM HAapYy»KHOTO KPOBOTEUYEHUS:
MajiblieBOe TIpUXKaThe apTepuu, HaJIOXKEHUE XKIyTa, MaKCUMalbHOe crubdaHue
KOHEYHOCTU B CyCTaBe, MpsSMOE NaBJICHWE Ha paHy, HaJOXEHUEe AaBsileil IMo-
Bs13ku. Oka3zaHue IIepBOM ITOMOIIM IIPU HOCOBOM KPOBOTECUCHMMU.

IToHsITHE O TpaBMaTWMYECKOM IIIOKE, NMPUYMHBI M TPU3HAKU. MepomnpusiTus,
npenynpexnarlne pa3BUTHUE TPaBMaTUYECKOTO IIOKA.

Llenp W TIOCIIEMOBATENILHOCTh ITOAPOOHOTO OCMOTpa IocTpanaBiiero. Oc-
HOBHBIE COCTOSIHUSI, C KOTOPBIMU MOXET CTOJKHYTbCSI YYaCTHUK OKa3aHUsI
NepBOii MOMOIIHN.

TpaBmbl rosoBbl. OkazaHue nepBoii momouu. OCoOEHHOCTM paHEeHUI BO-
JIOCHUCTOI 4yacTu roysioBbl. OCOOEHHOCTM OKa3aHWSI IEepBOI ITOMOIIU IIPU TpaB-
Max mIa3a M Hoca.

TpaBMmBbI 11I€M, OKa3zaHWE TEepBOI ToMolu. BpeMeHHass OocTaHOBKa HapyX-
HOro KpOBOTEUYEHUs Mpu TpaBMax Iieu. Pukcauusi MEWHOro OTAesia IMO3BO-
HOYHUKA (BPYYHYIO, MOAPYYHBIMU CPEACTBAMM, C MCHOJIb30BAHUEM MEOUIIMH-
ckux wuzaenuit). OrpaboTka NpUEMOB (PUKCALMU IIEHHOIO OTAena ITO3BOHOY-
HUKa.

TpaBMBI rpynu, okazaHue mepBoil momoinu. OCHOBHBIE TIPOSIBJICHUS TpaB-
MBI TPyIu, OCOOEHHOCTM HAJIOXEHMs TIOBSI30K IIPM TpaBME TPYyAW, HaJOXEHUE
OKKJTIO3MOHHON (repMeTH3Upyloleit) MmoBsI3ku. OCOOSHHOCTH HAaJOXCHUS I10-
BSI3KM Ha paHy TPyOd C MHOPOOHBLIM TejloM. OTpaboTKa HAJOXEHUSI OKKIIIO3K-
OHHOI1 (repMeTU3UPYIOLICii) TTOBSI3KU IPU pAaHEHUU TPYIHOM KIIETKU.

TpaBMBI XMBOTAa M Ta3a, OCHOBHBIC IposiBieHMs. OKazaHUE IEPBOIl MTOMO-
mu. 3aKkpbiTass TpaBMa XWBOTAa C MNpU3HAKaMUd BHYTPEHHETO KPOBOTEUYEHUSI.



OxazaHue nepBoii moMmoiu. OCoOEHHOCTU HaIOXEHUsI IOBSI30K Ha paHy IIpu
BBIMAJCHUN OPraHoOB OpIOIIHOW TOJOCTH, MPU HAJIWYUU UHOPOJHOTO Tejaa B
paHe. OrpaboTka MNPUEMOB HAJIOXEHHUS TMOBS30K MPU HAJIUYUMU WHOPOIHOIO
npegMeTa B paHe XWMBOTA, IPYyNU, KOHEYHOCTEM.

TpaBMbl KOHEYHOCTEl, oKa3aHue IepBoil momouu. [loHsTHE «UMMOOUIU3a-
ust». Crocodbl UMMOOWIM3ALMU TPU TpaBMe KOHeYHocTel. OTpaboTka mpué-
MOB MEpBOM MOMOIIM Mpu mepeaoMax. MmmoOunuzauus (IMOOPYYHBIMU Cpel-
CTBaMHM, ayTOMMMOOWIN3AIINSI, C WCITOTb30BAHUEM MEOUIIMHCKUX W3IETUNA).

TpaBmbl TT03BOHOUHMKA. OKa3zaHuWe TEPBOIl MOMOIIIU.

Buapl nesaATeNbHOCTU: WHTEpPAKTUBHAS JIEKIIMsI, MPaKTUYECKUEe 3aHsATus,
pellleHre CUTYaTMBHBIX 3a7a4, OIleHKA pPEe3yJIbTaTOB IMOATOTOBKU.

Tema 4. Oxka3zaHue NepBOii MOMOIIM NMPU NMpounx cocrosHusx (7/20 9)

Bunbr oxoroB, ux mnpusHaku. I[IoHSITHME O NOBEPXHOCTHBIX M TIIIYOOKHUX
oxorax. Oxor BepxXHMX ObIXaTeJbHBIX IyTeil, OCHOBHBIe mposiBieHUs. Oka3za-
Hue nepBoil momoinu. OTpaboTKa NMPUEMOB HAJIOXEHHUS IMOBSI30K IIPU OXKOIax
pa3IMYHBIX obnacTteit Tena. [IpuMeHeHrne MECTHOTO OXJIaXKICHMSI.

XojyomoBasi TpaBMa, €€ BUIbl. OCHOBHBIE TIPOSIBICHUS II€PEOXTIAKICHUS
(rumoTepMmnn), OTMOPOXKCHMSI, OKazaHMWE IiepBOil momolnu. OTpaboTKa TIIpueé-
MOB HAJIOXEHUSI TEPMOMU3OJIUPYIOLIEH MOBSI3KKU IIPU OTMOPOXKECHUSIX.

OrpaBiieHUsI, TIYTU TIONAJAaHUS SIOB B OpraHu3M. IIpu3HaKM OCTPOTO OTpaB-
Jenus. Oka3aHue IIepBOil IOMOIIM MHpPU MOMNAaZaHWU OTPABIISIONIMX BEIIECTB B
OpraHu3M uepe3 AbIXaTeJIbHbIE ITyTH, MUIIEBAPUTEIbHBIA TPAKT M KOXY.

[lenb W TPUHOUNBI TPUAAHUS TIOCTPAAABIIMM ONTUMAJIbHBIX TOJIOXEHUN
Tena. OnTuMaibHBIE TOJIOXKEHUs Tejla MOCTPagaBIIero ¢ TpaBMaMU TPyIU, KU-
BOTa, Ta3a, KOHEYHOCTEU, C IOTepeil CO3HaHMSsI, C IPU3HAKAMU KPOBOIIOTEPU.
CrocoObl KOHTPOJSI COCTOSIHUSI TIOCTPAJaBIIErO, HAXOASIIErocsi B CO3HAHWMU,
6e3 co3HaHusd. OTpaboTka MPUEMOB MPUIAHUS ONTUMATBHOTO TTOJOXEHUST Te-
JIa TIOCTpajaBIleMy IIpM OTCYTCTBUU CO3HAHMsI, TpaBMaxX pa3IMYHBIX OOJIacTeid
Tejla, 3HAYUTENbHOUW KpoBomoTepe. OTpaboTkKa TPUEMOB 3KCTPEHHOTO W3BIIE-
YeHUsl TIOCTpagaBIIEro M3 TPYAHOJOCTYITHOIO MeCTa, OTPpabdOTKa OCHOBHBIX
npuéMoB (MMOCTpadaBUIM B CO3HAHMU, IOCTpamaBIIUil 0e3 CO3HAHMUSA).

OtpaboTKka MPUEMOB MEpEeMEIIeHUs] TOCTPadaBIINX Ha pyKaX ONHUM, NBY-
Msl U Oojiee ydyacTHMKaAMM oKasaHUs mepBoii momouiud. OTpaboTka TpUEMOB
MEPEeHOCKMU IIOCTPaAaBIIMX C TpaBMaMM TOJIOBBI, IIleW, TPyaud, XXWBOTa, Tasa,
KOHEYHOCTE M TTO3BOHOYHMKA.

INcuxonornueckas noaaepxkka. Llenum okazaHuWs TICUXOJIOTMYECKON TOMIEPK-
ku. OOIMe MNPUHLUNOBI OOIIEHUS] C MOCTPaJaBIIMMM, IIPOCTbIE MPUEMBI UX
TICUXOJIOTUYECKON MOMIEPKKU.



IlpuHUMOBI Tepegayu IOCTpamaBIIero Opurage CKOpoil MEIUIIMHCKOW IO-
MOIIU, APYTUM CHELUaIbHBIM CIy>XXK0aM, COTPYAHUKU KOTOPBIX OOsSI3aHbI OKa-
3BIBaTh MEPBYIO ITOMOIIb.

Bunpl neATeNbHOCTH: WHTEpAKTWBHAS JICKIMS, TIPAKTUYECKHUE 3aHSTHS,
pellleHre CUTYaTUBHBIX 3a1ad, OIleHKAa Pe3yJIbTaTOB ITOATOTOBKU.

Tema 5. UYTto He0oOXOMUMO 3HATH JIJISI TOTO, YTOOBI HAYYMTDH JIPYTHX
OKa3pIBaTh NepByi0 nomomsb (6/7 4)

OCHOBHBIE MPHWHLMITBI IMPOBEACHUS MOATOTOBKU ITO OKAa3aHUIO IEePBOM ITO-
moiu. Pekomenpamuu mwist 3 @eKTUBHOTO OOy4YeHUSI.

OCOOGEHHOCTH TIPOBEICHUSI TEOPETUIECKMX W IMPAKTUUECKUX 3aHSATHI TI0
OKazaHHuIo TiepBoil momorinu. [lonroroBka K obydyeHuro. Havano oGyueHUs.

ITpoBeneHne TEOPETUUYECKOTO B3aHSTUS 110 OKa3aHUIO TIEPBOIl  TTOMOIIIN.
OCHOBHBIE 3Tallbl MHTEPAKTUBHOMN JIEKIIMU.

INpoBeneHre TPAKTUYECKOTO 3aHSATHS [0 OKAa3aHWIO TIEPBOM TOMOIIH.
OCHOBHBIE 3TaIlbl MPAKTUICCKOTO 3aHSTHSI.

ImaH-KOHCTIEKT MPaKTUIeCKOTo 3aHsATHSI (Ha TIpuMepe M3ydeHHON TeMbl «Co-
BPEMEHHBII aJITOPUTM TIpOBeneHus1 cepaedHo-ieérouHoir peanuMaruu (CJIP)»).

IMnaH-KOHCMEKT pelieHUsI CUTYallMOHHOW 3a1avu.

Buapl nedaTelbHOCTH: WHTEPAaKTUBHAS JICKIIMsI, pojieBasi Urpa, OlLleHKa pe-
3yJBTaTOB MOATOTOBKU.

TemaTunyeckoe nnaHnpoBaHue

Kypc paccuuman na 35/70 u (1 uau 2 u ¢ nedearo). Ilpennaraemoe r1uia-
HUPOBaHME SIBJISIETCSI TTPUMEPHBIM: YIUTENIb MOXET KOPPEKTHPOBATH ComepKa-
HUE YpPOKOB U pacripe/ieJieHue 4acoB Ha M3yYeHMe MaTepuaja B COOTBETCTBUU
C YPOBHEM IIOATOTOBKU OOydarolmxcss U chepoil UX UHTEPECOB.

KonunyectBo
Tema OcHOBHOe cogepxxaHue R ldeld
35 70
Tema 1. OpraHu3aUMOHHO-NPaBOBble acNeKTbl OKa3aHUSA NepPBON MOMOLLU
(4/6 4)
OpraHuzanust okKa- OpraHuzaiysi oKa3aHusl TepBOil MOMOIIU 1 2
3aHUSI TIEPBOMN TMO- B Poccuiickoit deneparnu.
MOIIU HopmatuBHO-nipaBOBast 6a3a, ompenessio-

masi mpaBa, 00sI3aHHOCTU M OTBETCTBEH-
HOCTb TIpU OKa3aHUU TIEPBOI MOMOIIU.
[TonsTHE «IepBasi MOMOILb»




IIpooonascenue

KonuuectBo
4acoB
Tema OcHOBHOe copgepiKaHue
35 70

IlepeueHnb cocTosi- IlepeyeHb COCTOSTHUIA, MTPU KOTOPBIX OKa- 1 1
HUIA, IIPU KOTOPBIX 3pIBAETCSI MepBasi OMOIIb, IepeYeHb Me-
OKa3bIBaeTCsI Tep- pONpUITHIA IO €€ OKa3aHUIO
Bas TIOMOIIb, TIepe-
YeHb MEPOIPUITAI
1Mo ¢€ OKa3aHWUIO
OcHalueHue s CoBpeMeHHbIE HAa0OphI CPEACTB U 1 1
OKa3aHUs TepBOU YCTPOMCTB, MCHOJB3YIOIINECS I OKa3a-
MOMOIIU HUSI MIEpBOM TOMOIIM (arTeuyka MepBOi

noMoly (aBTOMOOWJbHAS), anTeyka sl

OKa3aHUs IMePBOM ITOMOINM pabOTHUKAM

u 1p.). OCHOBHbIE KOMIIOHEHTBI, X Ha-

3HaYeHUE
IMocnemoBaTennb- OO1I1ast mocaenoBaTeIbHOCTh IEMCTBUIT Ha 1 2

HOCTb NIEUCTBUIA Ha
MeCTe TIPOHUCIIe-
CTBUSI C HaJIMUYMEM
MOCTpaaaBIINX

MecCTe MPOUCIIECTBUSI C HAJTUYUEM T0-
crpamaBmmx. CoOoneHre MpaByl JIAY-
Holi Oe3omacHOCTH U obecriedyeHue 0e30-
MAacHBIX YCJIOBUM [UISI OKa3aHUs MEepBON
MoMoIM (BO3MOXHBIE (PAKTOpPbI pUCKa, UX
yctpaHeHue). Ilpocreiiiie Mepsl npodu-
JIaKTUKU MHGEKIMOHHBIX 3a00JIeBaHUi,
TepenamInXxcsl MPU HEIMOCPEICTBEHHOM
KOHTaKTe C 4YEJOBEKOM, €ro KPOBbIO U
NPYTUMU OUOJTOTUYECKUMU KUIKOCTSIMU.
OcHOBHBIE TpaBujIa BbI30Ba CKOPO Me-
NUIIMHCKOW TOMOIIM U APYTUX Crelrab-
HBIX CITyX0, COTPYIHUKU KOTOPBIX 00si3a-
HBI OKa3bIBaTh IEPBYIO ITOMOIIb

Tema 2. OkasaHue

AbIXaHus 1 KpoBooOpalueHus (7/17 4)

nepBoﬁ nomMmown npn oTCytCTBMN CO3HaHUSA, OCTaHOBKe

OTCcyTCTBHE CO3HA-
Hus. OTCyTCTBUE
IBIXaHUSI U KPOBO-
oOpalleHus

OCHOBHBIE MPU3HAKKM XU3HU y MOCTpa-
nasirero. IIpuyMHBI HapyILIEHUs IbIXaHUS
n KpoBooOpamieHus1. CnocoObl MPOBEPKU
CO3HAHMS, IbIXaHMS, KPOBOOOpALIEHUS Y
[MOCTpanaBLIEro




IIpoooancenue

KonunuectBo
Tema OcHOBHOe copepXXaHue Hacos
35 70

OTpaboTKa HaBbI- OTpaboTKa HaBBIKOB OLIEHKU OOCTaHOBKM 1 3
KOB OIIpeIeIeHMUS Ha MecTe IpouciiecTBus. OTpaboTKa Ha-
CO3HAaHUSI U BOC- BBIKOB OIIpele/ieHUs] CO3HAHUS y IOCTpa-
CTaHOBJICHUSI TIPO- nmapiero. OtpaboTka IMTPUEMOB BOCCTAaHOB-
XOIVUMOCTH JbIXa- JICHUST TIPOXOIMMOCTU BEPXHUX IbIXaTelb-
TEJIbHBIX TTyTel HbIX TyTeil. OleHKa NMPU3HAKOB XKU3HU Y

noctpanasiiero. OTpaboTka BbI30Ba CKO-

POl MEAWLIMHCKON MOMOIIM, APYTHX CIe-

LIMAJIBHBIX CITYXKO
CepaeyHo-aErouyHast CoBpeMEeHHBbII aJITOpUTM MPOBEIEHUSI Ccep- 1 2
peaHuManus neyHo-sérouHoit peanuManuu (CJIP). Tex-

HUKa TIPOBEICHUSI MCKYCCTBEHHOTO IIbIXa-

HUS W JaBJIeHUs pyKaMyd Ha TPYIMHY TO-

crpanasiero nipu mnposeneHun CJIP.

OmuOKM M OCJIOKHEHMSI, BO3HUKAIOIIINE

IIPY BBITOJIHEHUU PEaHMMALIMOHHBIX MEpO-

npusatuii. [TokazaHus K TpeKpalieHUIo

CJIP. MeponpusTus, BBITIOTHSIEMBIC MOCIE

npekpamenuss CJIP. Oco6ennoctu CJIP y

neTen
OTpaboTKa HaBBI- OtpaboTKa TPUEMOB MCKYCCTBEHHOIO JIbI- 2 7
KOB CepaeyHO-JIE- XaHUSI «pPOT KO PTY», «pOT K HOCY», C
TOYHOU peaHuma- MPUMEHEHUEM YCTPOWCTB IJIs MCKYCCTBEH-
MU U TepeBoaa Horo nawixaHusi. OTpaboTKa MPUEMOB J1aB-
IOCTpaJaBIIero B JICHUSI pyKaM{ Ha TPYIUHY IIOCTpamaBIlIe-
YCTOIYMBOE OOKO- ro. BrIlmoaHeHMe ajaropuTMa CepuedyHO-JIg-
BOE IIOJIOXKECHUE royHoit peanumauuu. Orpaborka npuéma

repeBofa IOCTPANaBIIero B yCTOMYMBOE

OOKOBOE TIOJIOKEHUE
Hapymenue mpoxo- [Mopsimok okazaHus TIEpPBOM MOMOIIM IIPU 2 4
IMUMOCTH BEPXHUX YaCTUYHOM U TIOJITHOM HapyIIEHWHW IPOXO-
JbIXaTeJIbHBIX MyTei MMUMOCTH BEPXHMX JIBIXaTEJIbHBIX TyTEH,

BbI3BAHHOM MHOPOIHLIM TEJIOM Yy MOCTpa-

MaBIINX B cO3HaHMU, 0e3 co3HaHust. Oco-

OEHHOCTM OKa3aHUs IIepBOM IMOMOIIM Tyd-

HOMY TOCTpafaBIiIieMy, OepeMeHHON >KeH-




IIpoooascenue

Tema

OcCHOBHOe cogepxxaHune

Konun4yectBo
4acoB

35 70

rHe U pebeHky. OTpaboTKa MpUuEéMOB
BOCCTAHOBJIEHUSI TTPOXOIUMOCTU IbIXaTellb-
HBIX MyTEN

Tema 3. OkasaHue NMepBOM MOMOLUU MPU HAPYXHbIX KPOBOTEUEHUSX

n TpaBmax (10/17 u)

OO030pHBIIT OCMOTP

]_[em, 1 TIOPAOOK BBIITOJIHECHUA O630pHOFO
ocMoTpa TocTtpanasiiero. OrpaboTka mpo-
BeIeHUsI 0030pHOrO0 OCMOTpa IMOCTpanaB-

LIEro

Bunsl kpoBoTteue-
HUSI U CIIOCOOBI
OCTAaHOBKU

IMoHATHSI «KPOBOTEUEHUE», «OCTpasi KPo-
Borotepsi». [IpU3HaKKM pa3IMYHBIX BUIIOB
Hapy>XHOTO KPOBOTEYEHUsl (apTepraibHO-
TO, BEHO3HOTO, KarnmwuISIpHOTO, CMEIlaH-
Horo). CriocoObl BpEMEHHOI OCTaHOBKH
Hapy>KHOTO KPOBOTCUCHUSI: MajlblIEBOE
MpykaTue apTepuu, HaJOXEeHUe XKIyTa,
MaKCUMaJIbHOE CrMbaHue KOHEYHOCTU B
cycraBe, TNpsIMOE JIaBJIeHUE Ha paHy, Ha-
JIOXeHue aapsieil mosssku. OkazaHue
MepBOil TTOMOIIM MPU HOCOBOM KPOBOTE-
YEHUU

TpaBMaTuyeckuit
111(0)°¢

IloHsiTe 0 TpaBMaTMYECKOM IIIOKE, MPU-
YUHBI W TIpU3HAKW. MepomnpusaTusi, Tpen-
yIIpexXaalome pa3BUTHe TPAaBMATUYECKOTO
1oxKa

IMTonpoOHEBIIt
OCMOTp

Lleas ¥ MOCIEnoBaTeIbHOCT MOAPOGHOTO
ocMoTpa moctpanasiero. OCHOBHBIE CO-
CTOSAHUSA, C KOTOPBIMU MOXET CTOJIKHYTLCA
YYACTHUK OKa3aHWUsl IEPBOM IMOMOLIU

TpaBmbI TOJIOBBI

TpaBmbl rosioBel. OkazaHue MEPBOM MTOMO-
. OcoOGeHHOCTH paHEHUI BOJIOCUCTOM
yacTtu rojioBbl. OCOOEHHOCTH OKa3aHUs
MepBOil TTOMOIIM TMPU TpaBMax Iaza u
Hoca




IIpoooaancenue

Tema

OcHoBHOe cogepixaHune

KonnyectBo
4yacos

35 70

TpaBmbl 1IeU

TpaBMbI 1IeU, OKa3aHUE TEePBOI MTOMOIIIN.
BpeMeHHasi ocTaHOBKa Hapy>KHOTO KPOBO-
TeyeHus: npu TpaBmax uien. dukcanus
LIEHHOTO OT/Aea MO3BOHOYHUKA (BpyY-
HYIO, TIOAPYYHBIMM CPEICTBAMU, C WC-
MOJIb30BAaHUEM MEIUILIMHCKUX W3IETNil).
OtpaboTka TpuEMOB (UKCALIUU LIEHHOTO
OTIeNa MO3BOHOYHMKA

TpaBmbl rpynu

TpaBmbl rpynu, okaszaHue MEPBOUl MOMO-
. OCHOBHbBIE MPOSIBICHUSI TPaBMbI TPy-
I, OCOOEHHOCTU HAJIOXEHUS TOBSI30K
MpU TpaBMe TPYIU, HAJTOXEHUE OKKIIO3U-
OHHOMI (TepMeTU3UPYIONIEii) TTOBI3KU.
Oco0eHHOCTH HAJIOXKEeHUsT TOBSI3KU Ha pa-
HY Tpyaud C UHOPOMHBIM TeioMm. OTpabot-
Ka HaJOXEHUsI OKKJIIO3MOHHOU (repMeTu-
3UpYIONIEeli) TTOBSI3KM MpPU PAaHEHUM TPYI-
HOM KJIETKU

Tp aBMbI KMBOTa U
Tasa

TpaBMbI XMBOTAa U Ta3a, OCHOBHBIC IPO-
spieHusi. OkazaHue TepBoil momolu. 3a-
KpbITasi TpaBMa XMBOTa C MpPU3HAKAMU
BHYTpeHHero KpoBoTeueHus. OkazaHue
nepBoii moMoiu. OCoOeHHOCTU HaJloXe-
HUA TIOBA30OK Ha paHy INpU BbINMAACHUU
OpraHoB OpIOIIHOM TOJIOCTH, TIPU HaJIU-
YUM MHOPOJIHOTO Tena B paHe. OTpaboTka
MPUEMOB HAJIOKEHUS TOBSI30K TPU HaJM-
YUKW HMHOPOIHOIO IpE€aMETa B paHE KHNBO-
Ta, TPydud, KOHEYHOCTEH

TpaBMbI KOHEUYHO-
cTen

TpaBMbl KOHEYHOCTEH, OKa3aHUE TEPBOM
noMoiu. [ToHsITHE «UMMOOUIU3AIISI».
Crioco6bl UMMOOUINU3AIUU TIPU TpaBMe
KoHeuHocTeil. OTpaboTka mpuUEMOB Mep-
BOI Tomollu npu nepeioMax. UMmoou-
nm3aius (TTOAPYYHBIMU CpENCTBaMU, ayTo-
UMMOOWIN3alMs, C UCITOIb30BAaHUEM Me-
MUTIMHCKUX W3IETUI)




IIpooonascenue

Tema

OcCHOBHOe cogepxxaHune

Konun4yectBo
4acoB

35 70

TpaBMbl MTO3BOHOY-
HUKa

TpaBMbl MOo3BOHOUHMKA. OKa3zaHue TepBOit
TTOMOIIUA

1 2

Tema 4. OkasaHue

nepBoﬁ nomMmown npu nNpoYnx cCoCTossHusAX

(7/20 u)

Oxoru

Buabl oxkoros, ux mnpusHaku. IToHsTHE O
IMOBEPXHOCTHBIX U IITyOOKUX OXKOTax.
OXOor BEepXHUX JbIXaTeJTbHBIX MyTeil, oc-
HOBHBIE TIposiBiieHUst. OKa3zaHue MepBoit
nomotu. OTpaboTKa TPUEMOB HAJIOXKEHUS
MOBSI30K TPHM OXOTaxX pasiuYHbIX 00Ja-
cteit Tena. ITpuMeHeHHe MECTHOTO OXJIaXkK-
TIEHUSI

XosomoBasi TpaBMa

XononoBasi TpaBma, €€ Buabl. OCHOBHbIE
MPOSIBJICHUS TIepeoXJIaKAeHUsl (TUnoTep-
MWU), OTMOPOXEHMUSI, OKa3aHUe TEepBOM
nomoiu. OTpaboTka NMPUEMOB HATOXEHUS
TePMOU3OIMPYIONIEH MOBI3KHU TPU OTMO-
POXEHUSIX

OtpaBiieHus

OrtpaBiieHUs, ITyTU TIONAgaHUs SITIOB B Op-
ranu3M. [Ipu3Haku ocTporo oTpaBJeHUS.
OxkazaHue MepBOi MOMOIIM MpPHU TTornaga-
HUU OTPABJISIOLIMX BEIIECTB B OPraHU3M
yepe3 AbIXaTeSibHble IMyTU, MUILIEBAPUTEIb-
HBIA TPaKT, KOXY

OnrumaabHOE TOo-
JIOKEHHE TeJia

Llens v OpuHUMIIBI NPUAAHUST TTOCTPAIAB-
UM ONTUMAJIbHBIX MOJoXeHui Tena. Om-
TUMAJIBHBIE TIOJIOXEHUS Tela MOCTpaaaB-
1Ier0o C TpaBMaMu TPyIu, XXKMBOTA, Tasa,
KOHEYHOCTel, C MmoTeper COo3HaHUs, C
npu3HakaMu KpoBonoTepu. CnocoObl KOH-
TPOJISI COCTOSIHUSI MOCTPaJaBIIero, Haxo-
NSIIerocsi B CO3HaHUU, 0e3 co3HaHwus. Ot-
paboTka MPUEMOB MPUAAHUST ONTHUMAaTIbHO-
ro TOJIOKEHUSI TeJly MOCTPAAaBIIEro IMpU
OTCYTCTBUU CO3HAHUs, TPaBMax pasjiny-
HBIX o0OJjiacTeil Tejla, 3HAYUTEJIbHOI KPOBO-
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OcHoBHOe cogepixaHune

KonnyectBo
4yacos

35
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notepe. OTpaboTKa MPUEMOB 3KCTPEHHOTIO
U3BJICYCHUS TIOCTPANABIIETO U3 TPYIHOIO-
CTYITHOTO MecCTa, OTpaboTKa OCHOBHBIX
npuémMoB (MoCTpasaBlIuii B CO3HAHUH,
TOCTpamaBIINil 0e3 CO3HaHUS).

OtpaboTka TpUEMOB TIepeMEIIeHUST T10-
CTpaJaBIIMX Ha pyKax OJHUM, IBYMSI U
OoJiee yJyaCTHMKAMU OKa3aHUs TIEPBOM TO-
Moiu. OTpaboTKa NMPUEMOB MEPEHOCKU
MOCTPaAaBIIMX C TpaBMaMU TOJIOBBI, WIEH,
Ipyau, XWBOTA, Ta3a, KOHEYHOCTEW U TO-
3BOHOUYHUKA

Tlcuxonornyeckas
MoAIEePKKa

INcuxonornueckass nmonaepxka. Llenu oka-
3aHUS TICUXOJOTUYeCcKoi momaep:kku. O0-
1€ MPUHLIMITBI OOIIEHUsI C TMOCTpaaaB-

IIUMU, MPOCTbIE MPUEMBI MX TCUXOJIOTH-
yeckoil momaepxkku. OTpaboTka MPUEMOB
TICUXOJIOTUYECKOM TIONACPKKHU

Ilepenaua moctpa-
naBliero opurazue
CKOpOU MEIUIINH-
CKOUW TTOMOIIM

TTpUHIUIIBI TIepeIayn MOCTPaaaBILEero
Opurane CKOpPOl MEIMIIMHCKOM TMOMOIIIH,
NPYTUM CTTEIIMATIbHBIM CITyXK06aM, COTpYII-
HUKU KOTOPBIX OOsI3aHbI OKa3bIBaTh Iep-
BYIO TIOMOIIlb

Tema 5. Yto HeoGXoauMoO 3HaATb ANA TOro, YTOObl HAay4YMTb OPYrMX OKasbl-

BaTb nepByilo nomolub (6/7 4)

ITpuHLMIBEI 00yUe-
HUSI OKa3aHUIO
TIEpBOI MMOMOIIU

OCHOBHBIE HNPUHLMIIBI IPOBEACHUST ITOATO-
TOBKM II0 OKa3aHMIO TEPBOIl ITOMOIIIN.
Pexomennmarum mwist a3 dekTuBHOrO 00ydUe-
HUS

OCOOEHHOCTH TIPO-
BEICHUSI TEOPETU-
YECKUX U TIPaKTH-
YEeCKMX 3aHITUU MO
OKa3aHUIO TEepPBOM
MOMOIIU

OCOOGEHHOCTHU TIPOBEICHUS] TEOPETUUECKUX
U TPAKTUYECKUX 3aHATUI IO OKa3aHUIO
nepBoii momomu. [loaroroBka Kk obyue-
Huto. Havano obGyuenust




IIpoooascenue

KonuuectBo
4acoB
Tema OcHOBHOe copgepiKaHue
35 70

IIpoBeneHue Teope- IIpoBeneHNEe TEOPETUUYECKOTO 3aHSTUSI T10 1 1
TUYECKOTO 3aHATUS OKa3aHUIo IepBoii moMomu. OCHOBHBIE
110 OKa3aHMIO TIep- 9TaIlbl MHTEPAKTUBHOM JIEKIINK
BOI MOMOIIM
IlpoBeneHue mpak- IIpoBeneHre MpPaKTUYECKOTO 3aHSATHUS IO 1 1
TUYECKOTO 3aHATUST OKa3aHWIo nepBoii rmomomu. OCHOBHBIC
0 OKa3aHWIO Iep- 3Tanbl MPAKTUYECKOTO 3aHATUS
BOI MOMOIIU
I1naH-KoHCTIEKT ITaH-KOHCHEKT MPaKTUYECKOIro 3aHSITHUS 1 1
MPAKTUYECKOTO 3a- (Ha mpuMepe M3ydeHHO# TeMbl «CoBpe-
HATUSA MEHHBII aJITOPUTM TIPOBEACHUSI CEPIEUHO-

néroyHoii peanumauuu (CJIP)»)
Pemrenue curyanm- [1n1aH-KOHCIIEKT pelIeHUsT CUTYallMOHHOM 1 1
OHHBIX 3a7a4 3amaun
Pe3zepBHOE Bpems 1 3

MnaHnpyemble pe3ynbTaTbl OCBOEHUS Kypca

B pesynbrate usydyeHus 2JIEKTUBHOTO Kypca Ha YPOBHE CpPEIHEro oOIlero
oOpazoBaHUsl y ydaluxcsi OyayT c(OpMUpPOBaHBI ClEAylole MNpeaMeTHbIe
pPe3yJbTATHI.

Yuawuiica nayuwumces:

— packpbIBaTh OOIIME TMOJIOKEHUS, Kacarolluecsl MEPBOM MOMOIIM, U OCHOB-
HbIE TIOHSTHSI, €€ OIpenessionie, B TOM YHWCJIe MpaBa U OOSI3aHHOCTU IO
OKa3aHUIO MEepBOM IMOMOIIH;

— MOHUMATh U OOBSICHITH OPraHU3alMOHHO-TIPABOBBIE ACIEKThl OKa3aHUS
NepBOil MOMOILN;

— XapaKTepU30BaTb COCTOSIHUS, TIPU KOTOPBIX OKAa3bIBAETCSI MeEpBasi MOMOIIb,
€€ OCHOBHBIE MEPOIPUSITHS;

— MOHMMAaTh OOIIYI0 TOCIENOBATEBHOCTh NEUCTBUI Ha MECTE MPOMCIISCTBUS
C HaJIMYMeM IOCTPaaaBIINX;

— OOBSICHATH BHEIIHUE (PakTOpbl, CO3JAIOIINE OMACHOCTU MPU OKA3aHUU TIep-
BOIi IMMOMOIIIU;



OIpenesisaTh yrpoxarouue (GhakTopbl IJsi COOCTBEHHOM XXWU3HU U 300POBbS;
OTpeaessiTh yrpoxatoiiue (GakTopbl ISl XKWU3HU W 3I0POBbsSl MOCTPAIABIIETO
1 OKPYKaloIIuX;

YCTPaHATh yrpoxatoiue ¢hakTopbl s XWU3HU WU 3740pOBbS U MpeKpallaTh
JeCTBUE TTOBpEXAAIOINX (PaKTOPOB Ha TMOCTPAIABIIETO;

aHAJIU3UPOBATh MPU3HAKU OTCYTCTBUSI CO3HAHUSI M JbIXaHMSI;

OIpelesiaTh HajJudue CO3HAHUsS y IIOCTpaJaBIIEro;

OIpenesIATh HaJudue ObIXaHWSI C IMOMOIIBIO CIIyXa, 3peHUS M OCSI3aHUS,
packpbIBaTh IIpaBWja OKa3aHUS IIEPBOIl ITOMOIIM MPU OTCYTCTBUM CO3HA-
HUs, OCTAHOBKE [IbIXaHUS U KPOBOOOpalleHUsl, MpaBuja IMPOBEIECHUS Cep-
NIEYHO-JIETOYHON peaHUuMAaIlnH;

OTKpPBIBaTh JAbIXaTeJIbHble IIyTH 3alpOKUIBIBAHUEM TOJIOBbI C IIOABEMOM
oa0OPOAKA, BBIABUXKECHUEM HIKHEN 4eIIoCTH;

OCYIICCTBIISITh aBJeHUWE pyKaMW Ha TPyOWHY ITOCTpaJaBIIETro;

MPOBOIUTh MCKYCCTBEHHOE IbIXaHUE <«pPOT KO PTY», «POT K HOCY», C UC-
MOJIb30BAHUEM YCTPOMCTBA JIsI MCKYCCTBEHHOTO IbIXaHUS;

obecrneynBaTh IPOXOIMMOCTb BEPXHUX [BIXaTeIbHBIX TIyTell MpUIaHUEM
YCTOMYMBOTO OOKOBOTO IOJIOKEHUS

OIpelesiATh HajJuuue KPOBOOOpAIEeHMSI, MPOBEPSATh HaJIW4dKMe IyjJIbca Ha
MarucTpalbHbIX apTEepPUsIX;

XapaKTepu30BaTh MPU3HAKKM OCTPOM HEIPOXOAMMOCTH AbIXaTeIbHBIX IyTEeil;
MOHMMAThL ITIpaBWIa OKa3aHWs IIEPBOIl IIOMOIIM TIPU WHOPOIHBIX Telax B
BEPXHMX JIbIXaTEJbHBIX ITyTSIX;

MIPOBOAUThL yHaJieHWEe WMHOPOAHOTO Teja U3 BEePXHMUX [IbIXaTeJIbHBIX IIyTEi
MOCTPaJaBIIero;

XapaKTepu3oBaThb IIpaBWJIa MPOBEICHMUSI OO30PHOI0 OCMOTpa M IIPU3HAKHU
MOBPEXIECHWI MPU HapY>KHBIX KPOBOTCUCHMSIX;

MIPOBOAUTH O030PHBI OCMOTP MOCTPaIaBIIeT0 Ha HaJudue KPOBOTECYEHUI;
OIpeAeISITh TPU3HAKU KPOBOIIOTEPH;

BJIaJIeTh MNpUEMaMU BPEMEHHOW OCTaHOBKM HapyXXHOTO KpPOBOTEUCHUS:
najablieBOE IIPUKATHE apTepUU, HaJIOXEHME XKIyTa WIA XKIyTa-3aKpPYTKMU,
MaKCHMaJIbHOe CrubaHve KOHEYHOCTHM B CycTaBe, MpPsIMOE NaBJICHUE Ha pa-
HY, HaJOXEHME NaBSIICH ITOBSI3KM;

OKa3bIBaTh TEPBYIO ITOMOIIb MPU PAaHEHUSIX Pa3JIMIHON JIOKAJIM3alluu;
HaKJIaIbIBaTh TOBSI3KM HAa pas3jIMYHbIC YJYaCTKU Tela;

HaKJIabIBaTh OKKJIIO3UOHHYIO (TepMETU3UPYIOIILYIO) TIOBSI3KY Ha TPYIHYIO
KJIETKY;

MOHUMATh U OOBSCHATh MpaBWJia TMPOBEACHUS MNONPOOHOrO OCMOTpa IIO-
CTpalaBIIeT0 Ha HaJM4Me TPaBM M ITOBPEKICHUIA;

MIPOBOAUTH TOAPOOHBI OCMOTpP ITOCTPaAaBIIErO: TOJIOBBI, II€W, TPYAU, CITU-
HBI, XMBOTa U Ta3a, KOHEYHOCTEU; MPOBOIUThL OIPOC;



XapaKTepu30BaTh MPU3HAKU OXOroB U Ipyrux 3(h(HEKTOB BO3AEHCTBUS BbI-
COKHUX TeMIleparyp;

IMOHUMATh MpaBWia OKa3aHus MEepBOW IMOMOIIM MpPU OXOrax WU JAPYrux d¢-
(bexkTax BO3AEHCTBUS BBICOKUX TEeMIIEpaTyp;

MPUMEHSATh MECTHOE OXJaXIAeHWe TIpu TpaBMaX, TEPMUUYECKUX OXOrax H
WHBIX BO3ACHCTBUSIX BBICOKUX TeMIIEpaTyp WJIM TEIUIOBOTO U3JyYEHUSI;
aHaAIM3UPOBATh U OOBSICHSATH IPU3HAKU OTMOPOXEHUI U ApYrux 3¢pEeKToB
BO3IECHCTBUS HU3KMX TeMIeEpaTyp;

pacKpblBaThb TpaBwia OKa3aHWs TMEPBOM MOMOIIM TPU OTMOPOXEHUSIX U
npyrux addekrax Bo3AeHCTBUS HU3KUX TEMIEpaTyp;

MPUMEHSTh TEPMOU3OJISIIIMIO MPU OTMOPOXEHUSX M Apyrux 3¢ dekTax Bo3-
JNEUCTBUSI HUBKUX TeMIleparyp;

MOHMUMAaTh TIPU3HAKW OTPaBJIEHUN M TIpaBUja OKa3aHWSI TEepBOM IMOMOIIU
MpU OTPaBIEHUSX;

MpeKpanaTh BO3AEHCTBUE OINACHBIX XMMMWYECKHX BEIEeCTB Ha IOCTpajaB-
mero (MpoMbIBaHWE KeJlydka TMyTEM MNpuéMa BOIAbI W BbI3bIBAHUS DPBOTHI,
yIaJIeHUEe OIaCHBIX BEIIECTB C TOBPEXIEHHONW MOBEPXHOCTM M TIPOMBIBA-
HUE MOBPEXKIAEHHON IMOBEPXHOCTU IIPOTOYHOI BOMOIN);

OLIEHUBATh KOJIMYECTBO IMOCTPaNaBIINX;

OOBSICHSATL CIOCOOBI MepeMellleHNs] TTOCTPaaaBIIuX; MPUMEHSITh pa3iuvyHbIe
CIocoObl MepeMelleHrs] MOCTPalaBIIMX OAHUM, JIBYMSI WU OoJiee ydyacTHU-
KaMUW OKa3aHWsl NEPBOM MOMOIIIU;

OOBSICHATH TOPSIIOK BBI30BA CKOPOW METUIIMHCKOW TIOMOIIM; BBHI3BIBATH
CKOpYIO MEIUIIMHCKYIO IOMOIb, APYIUe CIELUaTbHbIE CIYXObl, COTPYIHM-
KM KOTOPBIX O0sI3aHBbI OKa3blBaTh IIEPBYIO TOMOIIL B COOTBETCTBUU C he-
JepabHbIM 3aKOHOM WJIM CO CIelHUaIbHBIM MPaBUJIOM;

IMOHUMAaTh U OOBSCHATH MpaBuja OKa3aHUs MEPBOW MOMOIIM TPU TpaBMax
pas3nuuHBIX obJsiacTeil Tena;

pacKkpbIBaTh TpaBUia TPAHCTIOPTHON MMMOOWJIM3AIINN;

U3BJIEKATh TOCTPAJABIIEr0 M3 TPAHCIOPTHOTO CPEACTBA WU JPYTUX TPYI-
HOJOCTYMHBIX MECT;

MPOBOIUTh MMMOOMIN3AIMIO (ayTOMMMOOUINU3AIMI0, C TIOMOIIBIO MOAPYY-
HBIX CPENCTB, C MCIOJb30BAHUEM U3AEIUN MEIUIIMHCKOTO Ha3HauyeHUs);
¢duxkcupoBaTh IIEMHBIK OTAEA TO3BOHOYHUKA (BPYyYHYIO, TIOAPYYHBIMU
CpencTBaMHu, C MWCIOJIb30BAHUEM TaOENbHBIX WM3AETU MEIUIIMHCKOTO Ha-
3HAUYCHUS);

KOHTPOJIMPOBAaTh COCTOSIHME TMOCTpaaaBllero (Co3HaHUe, IbIXaHue, KpPOBO-
oOpallieHue);

KCIIOIb30BaTh IITaTHbIE (alTeUyKyd MEepBOM TOMOIIM) W TMOJAPYYHbIE Cpei-
CTBa OKa3zaHWsl MEPBOW MOMOIIIH;

OKa3bIBaTh TICUXOJOTMYECKYIO MOMIEPXKKY MOCTpanaBIIeMy;



— IepefaBaTh MOCTpafaBIIEero OpuUrage CKOpOil MEIULIMHCKONW MOMOIIU, APY-
TMM CHELUUATbHBIM CIIy>K0aM, COTPYIHUKU KOTOPBIX OO0sI3aHbl OKa3bIBaTh
MEPBYIO MOMOIIb B COOTBETCTBUM C (efepalbHBIM 3aKOHOM WJIM CO CHELH-
aJIbHBIM TIPABUJIOM.

CpepnctBa oby4yeHMsi 1 BOCNUTAHUSA

HanmeHoBaHus y'-IEGHbIX MaTepuasnoB Ep,vmwu,a KonunuyectBo
nimMmepeHwus
O6GopynoBaHue
TpeHaxép-maHeKeH B3POCJIOro IMOCTPaIaBIIEro C Komruiexr 1

KOHTPOJEPOM i1 OTPabOTKU MPUEMOB CEpIEeUHO-
JIETOYHO peaHuMalluu

TpeHaxép-maHeKeH B3POCJIOro MocTpaaaBIliero 6e3 Komruiekr 1
KOHTpOJI€pa sl OTPabOTKM MPUEMOB CEPACUHO-JIE-
TOYHOW peaHuMaluu

Tpenaxép-maHekeH B3POCJOro sl OTPaOOTKM MpHU- Komruiekr 1
€MOB yIaJeHUs] UHOPOIHOTO Tella U3 BEPXHUX [bIXa-
TEAbHBIX IyTEel

PacxonHblii MaTepuan 1jsi TpeHaXEPOB Komruiekr 1

HabGop mMuTaTOpoB TpaBM M MOBPEXKICHUIA Komruiexr 1

PacxopgHble MaTepuanbl

AnNTeyku TepBOil MOMOIIM (aBTOMOOUJIbHAS, IS Kommiekr 10
OKa3aHWs TIepBO MOMOIIM PabOTHUKAM)

TaGenbHbIe cpencTBa ISl OKa3zaHUs MEPBOU MTOMO- Kommiekt 1
1M YCTPOWCTBA IJIsSI MPOBEIECHUSI UCKYCCTBEHHOTO
NBIXaHWST Pa3JIMYHBIX MOJeNeil, KPOBOOCTaHABINBAIO-
IIME XTYThI, TIEPEBSI30UHbIC CPEICTBA

Yye6GHo-HarnsgHble nocobus

Y4yeOHbIe MOCOOMS MO OKa3aHWIO MEPBOM MOMOIIU Komrutexr 1
TMoCTpanaBIIUM

VYueOHbIl GUJIBM MO OKa3aHUIO TMEPBOUM MOMOIIHU IT. 1
HarnsinHele moco6ust (ciaiinbl, miaakaThbl): CIIOCOOBI Komruiekr 1

OCTaHOBKM KPOBOTCYCHM, CCpI[C‘{HO-J'[éI‘O‘{HaH peca-
HUMalyd, OINTUMAJIbHBIC TTOJIOXKEHUA U T. II.




IIpooonascenue

HanmeHoBaHMA yqeGHHx MaTepuasnosB EpnHuuya |KonnyectBo
nimMepeHus

TexHnyeckne cpepcTBa obyyeHuUs

MyabTUMENUHBIA TTPOEKTOP . 1
OKpaH s IeMOHCTpaluu y4eOHbIX (UIBMOB . 1
[lepcoHanbHBIIT KOMITBIOTED (HOYTOYK) . 1

Cnucox aumepamypvt u uHmepHem-pecypcos

DdenepanbHblii 3ak0H Poccuiickoit @enmepanym ot 21 Hosops 2011 T
Ne 323-®3 «O6 ocHoOBax OXpaHbl 3I0pOBbs rpaxiaaH B Poccuiickoit ®Dene-
panvn».

IMTpukasz MwuH3npascoupa3zputusi Poccumn ot 4 mast 2012 1. Ne 477 «O6
YTBEPXKICHUM IIEPEYHsI COCTOSIHMIA, IIPU KOTOPBIX OKa3bIBaeTCs IepBasl I1O-
MOIIlb, U TIEPEYHSI MEPOIPUITUI MO OKa3aHWUIO TEPBOI ITOMOIIN».

IMpuka3z MunsapaBmennpoma Poccum ot 20 aBrycta 1996 1. Ne 325 «O6
YTBEPXKIEHUM COCTaBa M PEKOMEHIALMI MO NPUMEHEHMUIO aIlTeuyKu IepBOM
MOMOIIM (aBTOMOOUIBLHOI)».

Bcé o mepsoii momomu — www.allfirstaid.ru

ITamsarka «OxkazaHue IIEpBOM ITIOMOIIM IIOCTpagaBIIMM» — http://www.
mchs.gov.ru

Poccuitickmit Kpacabrii Kpect — www.redcross.ru

HamuyoHanbHBINM COBET MO peaHMMALlMd — WWW.Iusnrc.com




[Toorpamma 371€KTUBHOIrO Kypca
«OCHOBbI KOMMNbLIOTEPHON AHUMALWUWN»

Astop: C. O. Hukynaesn

NMosicHuTenbHaAa 3anucka

IIporpamma 37eKTUBHOIO Kypca «OCHOBbI KOMIBIOTEPHOI aHMMAalLUU» pac-
IUpseT U YIIyOJsieT IpeaAMEeTHOE coacpXKaHue TeMaTudeckKoro pasaena «Kom-
nbloTepHasl rpaduka M aHuMauus» ydyeOHoro mnpenmera «MHdopMaTuka» nis
YPOBHSI CPEIHETro OOIIero oopa3oBaHUS C y4ETOM OCOOEHHOCTelr MHpopMalm-
OHHO-TEXHOJOTMYECKOTOo TIpoduis, OPUEHTUPOBAHHOTO HA IIPOM3BOACTBEH-
HYIO0, WHXEHEPHYI0 U MH(pOPMAIIMOHHYIO c(]epbl NesITeTbHOCTH.

ITemn Kypca:

— pa3BUTHE II03HABATEIbHBIX MHTEPECOB, MHTE/UICKTYaJbHBIX M TBOPYECKUX
cnocoOHOCTE cpenctBaMu MH(MOPMALTMOHHO-KOMMYHUKAIITUOHHBIX TEXHO-
noruii (MKT);

— BBIPa0OTKA HABBIKOB I10 OpTraHM3allMi COOCTBEHHON WMH(OPMAIIMOHHON me-
SITETLHOCTA Y TIJIAHUPOBAHUSI €€ pe3yJIbTaTOB;

— dopMupoBaHUEe YMEHHUII paboTaTh C MNPUKIAOHBIM IIPOTPaMMHBIM OOecIie-
yeHHeM C Lenblo npuMeHeHus: cpencts MKT B moBcemHEBHOM KM3HU, MHPU
BBIITOJIHEHUM WHIWBUAYAJIbHBIX M KOJUIEKTUBHBIX IPOEKTOB, B YYEOHOM Jie-
SITEJTBHOCTH, TIPU JAJbHEWIIIEM OCBOCHWHU Mpodeccuii, BOCTpeOOBAaHHBIX Ha
pBIHKE TpyHa;

— pa3BuTHE y OOydJalIIMXCsl MHTepeca K WH(MOPMALMOHHBIM TEXHOJIOTHUSIM,
MOBBIIIEHUE MX KOMIIETEHTHOCTM B BOIpPOCAaX IPUMEHEHUSI KOMIBIOTEPHOI
aHMMAalUM, MYJBTUIUIMKALIMA U IW3aiiHa;

— (¢opMHpOBaHNWE YCTOMYMBOIO MHTepeca K MHMOPMAIMOHHO-TEXHOJOrMYe-
CKoMy Tipoduiaio oOydeHUsI, K IpodeccusM, CBSI3aHHBIM C TIpUMEHEHUEeM
pa3HBIX BUJIOB KOMITBIOTEPHOI aHWMAlIUW;

— BOCMUTAHME OTBETCTBEHHOTO OTHOIIEHUS K MH(pOpPMAIIMM C YYETOM TIpaBoO-
BbIX M 3TMYECKUX AacCIIEKTOB €€ paclpoCTpaHEeHUs, U30MpPaTeIbHOIO OTHO-
LIeHUsI K IMOJIyYeHHOU MHGpOpPMAaLIUU.
3amaum Kypca:

— co3maHue YCIOBMI IS pa3BUTHUs MO3HABATEJIbHONM aKTMBHOCTM B OO0JacTH
MH(GOPMAITMOHHBIX KOMITBIOTEPHBIX TEXHOJIOTHIA;

— COIeHCTBUE O3HAKOMJIEHUIO C HOBBIMM WH(OPMAILIMOHHBIMU TEXHOJIOTUSIMU;

— co3maHue ycJoBUi WIS (GOPMUPOBAHUS KOMIICTCHLUN MJIsI TIOCJeAyIolei
npodeccuoHaIbHOM HeITeJIbHOCTA KaK B paMKaX NTaHHOW HpeIMETHOM 00-
JIaCTU, TaK U B CMEXHBIX C Heil 00JacTsIX;



— MOTHBHMpPOBaHME K 00Opa3oBaHMIO, B TOM YKCJIEe caMOOOpa3oBaHUIO, CO3HAa-
TETLHOMY OTHOIIEHUIO K HEMpepbIBHOMY 00pa30BaHMIO KaK YCJIOBUIO
yCIemHoi npodecCuOHaATbLHOM U OOIIECTBEHHON NeSTeIbHOCTH.

OcHoBHast ujaest Kypca — (GopMUpOBaHUE YMEHMI U HaBBIKOB CO3IaHUS
AaHUMUPOBAHHBIX HM300paXkeHUl ¢ wucrojgb3oBaHueM coBpeMeHHbIX MKT —
HeoOxomuMasl cocTasJsitolnass oopazoBanuss XXI Beka.

OO0mas xapakrepucTuka Kypca. Kypc cdokycupoBaH Ha OCBOeHMU OO0y-
YaUIMMUCS IIMPOKO BOCTPEOOBAHHBIX CITOCOOOB MPAKTUUECKOTO MPUMEHEHMUS
WUKT, oTHOcsmuxcs K Haubojiee 3HAUMMBIM TEXHOJOTMYECKUM JOCTUKEHUSIM
COBPEMEHHON HMBUIM3alMu. TakuM obOpa3zoM, K oOlleil xapaKTepucTuke Kyp-
ca MOXHO OTHECTH €ro MPUKJIAIHYIO HaIlpaBIeHHOCTb.

OnHuM u3 HauboJjiee MOJIOABIX U MEPCHEKTUBHBIX HAIpaBIEHUU MpakTuye-
CKOTO HCIIOJIb30BaHUSI KOMITBIOTEPHBIX TEXHOJIOTUI SIBJISIIOTCS  pa3paboTka
KOMITBIOTEPHBIX WUTP W WrpoBasi Tpaduka, Mpearnojaralplime co3daHue UTPo-
BBIX TEPCOHAXeW, JIOKAIlMii, BU3yaJbHYIO Pa3pabOTKy UIp U pelIeHUe IPYrux
3a1ad.

AKTyaJIbHOCTb Kypca OIpenesisieTcs TakKe BCE Bo3pacTalolleil pojibio MH-
¢bopmaTku B (OPMUPOBAHUU YHUBEPCAIbHBIX YYEOHBIX JIEUCTBUM U BUIOB
JesITeIbHOCTH, WMEIOIIMUX OOIIeAVCIUIUIMHAPHBINA XapakKTep: MOIeJIUpOBaHUe
00BEKTOB U TIpolieccoB, cOOp, XpaHeHue, MpeoOpa3oBaHUWe M Tiepenadya WH-
opmaimu, ynpasieHue oObEKTaMU U MPOIECCAMMU.

OT60p comepkaHus 3JEKTUBHOTO Kypca KOMITbIOTEPHOW aHMMalluU orpese-
JigeTcsl 3ajadyeil yiyOoJI€HHOro M3y4eHUs COOTBETCTBYIOIETO pasieia comepxka-
TebHOU JIMHUU «Vcnosap3oBaHue MPOrpaMMHBIX CUCTEM U CEPBUCOB» YUEOHO-
ro mnpenmera <«MHbopMaTuKa» M HEOOXOOUMOCTbIO (hOPMUPOBAHUS JTUYHOCT-
HBIX, MeTanpeaIMeTHbIX M MpPEeIMETHbIX 00pa30oBaTelIbHbIX  pPe3yIbTaToB,
0o0ecCIeuYnBaIONIMX 3HAKOMCTBO OOYYaIOIIUXCS C BaXHEWIIIMMHU CIIOCOOaMU
MPUMEHEHUs] 3HAaHUK IO MpeIMeTy Ha MpakTUKe, pa3BUTHE MX HHTepeca K
COBPEMEHHOU TIPO(ECCUOHATBLHON eI TeTbHOCTH.

ITpu mocTpoeHun yyeOHOro mpoliecca UCTOIb3YIOTCSI CIEAYIOIINE BUIbI Je-
SITEJIbHOCTU: OCBOEHME TEOPEeTUUYECKOro Marepuajia TocoOusi; BbITTOJHEHUE
MpakTUYEeCKUX paboT Ha KOMIbIOTepe; TPOeKTHas HesaTebHOCTh. TemaTuka
MPOEKTOB OIPENENSAETCS CaMUMM OOYy4alolIMMUCS B 3aBUCMMOCTM OT MX MHTE-
pecoB M BO3MOXHOCTei. M3yyeHue Kypca 3aBepllaeTcsl BbIMOJHEHUEM yyalllu-
MUCS UHAWBUIYAJIILHOTO WJIM TPYIIIOBOTO TIpoeKTa B Mayoi rpyrmme (2—3 de-
JioBeka). MrtoroBasi mpoekTHasi paboTa J0KHA OBbITH TpeACTaBiIeHAa B BUIE
KOMITBIOTEPHOUM WrPbl, KOTOpasi TMO3BOJUT Yy4yalllUMCSl TPOAEMOHCTPUPOBATD
MOJydYeHHbIE 3HAHUSI, PACKPBITh U Peaanu3oBaTh CBOU TBOPYECKHE CITIOCOOHO-
CTU. 3alluTa MPOEKTOB CO3MAET OJAronpusITHbIE MPEANOCHUIKN IIJIsI CaMOCTOSI-
TEJIbHOU OLIEHKMU MPOAeIaHHOU PabOThI.



YyeOHO-MeTOAMYECKOe ofecnmedyeHre Kypca BKJIOYaeT B cebs yyeOHoe
nocodbue a1 ydamuxca K. A. JleoHoBoit «OCHOBbBI KOMITBIOTEPHOW aHUMAa-
LIMWA» C JIEKTPOHHBIM TPWIOXKEHUEM [Ji OECIUIaTHOIO CKauyMBaHUSA C caiTta
M3IaTeIbCTBA «YdeOHasl JuTepaTypa» M MporpaMmy 3JIEKTUBHOTO Kypca. YueO-
Hoe TMocobue obecrnevymBaeT coaepXaTelqbHylo 4acTb Kypca. [locobue comep-
KUT TEOPETUYECKUI UM AUJAKTUYECKMIA MaTepuayl, BOIPOCHI IJISI CaMOIIPOBEP-
KM U IIpaKTUYECKUE 3aJaHus JJISI MOATOTOBKM CaMOCTOSITEJIbHOIO IIPOEKTa.

dopMaMM KOHTPOJISI YCBOEHHSI MATepHAJIa SIBJISIOTCS MPAKTUYECKHUE pa-
0OTHI Ha KOMIIbIOTEPE; KOHTPOJIbHOE TECTHPOBAHME IO 3aBEPLICHUU U3YYEHUS
conepXkaHus MONyJeld Kypca; Npe3eHTauus NpoeKTa (CO30aHHOW KOMIBIOTEp-
HOI UTpHI).

Copep)xaHue Kypca

OT6op coaepkaHUs 3JEKTUBHOTO Kypca KOMMBIOTEPHON aHUMAaIMM OTpene-
JIsieTCsT 3amadyeil yriyOoJI€HHOTO M3YYeHMsST COOTBETCTBYIOIIETO pasjiesia couepska-
TeJIbHOU JIMHUM «VICIIoJb30BaHMUE IIPOrpaMMHBIX CHUCTEM M CEpPBUCOB» y4eOHO-
ro npenmera «MHbopMaThKa» U HEOOXOOMMOCTHIO (DOPMUPOBAHMS JIMIHOCT-
HBIX, MeTampeAMETHBIX M IPEAMETHBIX O00pa30BaTelIbHBIX PE3YJIBTaTOB,
o0ecIieunBaloNMX 3HAKOMCTBO OOYYaIOIIMXCSI C BaXXKHEUIIMMU CIIOCOO0aMu
MPUMEHEHUsT 3HAHWI IO TpeIMeTy Ha TNpakKTHUKe, pa3BUTHE MX HWHTepeca K
COBPEMEHHOI MpodecCMOHATbHOMN eI TeTbHOCTH.

BBenenne B Kypc KoMmblOoTepHOii anmManyu (1 9)

MynbETUIUIMKALMST U aHUMalus, UCTOpUs, dTambl pasputus. Kaap, dacrora
KagpoB. KoMmmbloTepHass aHUMAaLs: BUObI, cepbl MPUMEHEHUS.

Pasnen 1. Ilporpammupyemass anmmanusa. IIporpamma Synfig Studio
(12 q)

OOBEKTHI, CIEHBI, cleHapuu. KowmIbloTepHass aHUMaLUsS UIST CO3MaHUS
WUTPBL: CIIpAlTBHl. AHUMAIYs MO KJIIOUYEBBIM KaapaM.

ITporpamma Synfig Studio, BO3MOXHOCTH TIpoTpaMMBI, MHTepdeiic; pado-
yasgs o0jacTb — XOJICT; TOmAep:KMBaeMble (popmarel TpaduiyecKux daios.
WMmrmiopt u akcrniopt ¢aiiyios.

IManens cioé€s, anbda-KaHal, MOPSIIOK OTOOpaXeHUsI CIOEB.

MophuHr, mnepekiamHas aHUMallvs, BEKTOPHbICE M300paxkeHUsI, pacTpoBas
rpacuka — 0a30BBIe HABBIKM COBpeMEHHOU 2D-aHMMAalnu.

Hactpoiika cBoiicTB xoscta. IlepemMelieHue cJIosi MO XOJICTY, BpallleHUE
cnosi, u3MeHeHue Mmaciitaba. OpraHbl yrIpaBjJeHUsI aHUMalIMei: 3amyck, Taysa,
repemMoTKa. MUKCATOPBHI.



Tepoit nna urpel: Habop uacTeil, IpUBSI3Ka CJI0sl, COOpKa Treposi U3 IOoI-
TpyTIII.

KirroueBble Kanphl, TOKAApOBOE TMEpPEMENIEHUE, YIAJIEHUE KIIOYEBOTO Ka-
apa.

Koctu m ckener, cBs3Ka CJIOEB B e€OUHBIM OOBEKT; yIpaBIeHUE CIOXHBIM
TepCOHaXKeM.

AHUMaLMS ABUXXEHUS: TTOXOnKa, Oer.

PennepuHr, ero HacTpoWKu; TomyisipHble (opMaThl: BuAaeodoOpMaT, aHUMa-
LIMOHHBIN gif, KapTuHKa, cepusi KapTUHOK.

Pazpen 2. SA3pik Qt QML (19 u)

®opmar a3pika Qt QML; kpocc-rutarhopMeHHBIE TMPWIOKEHMSI. YCTaHOB-
Ka Qt.

QML-10KYMEHT, CEeKLMU TIOAKIIOUEHUS MOIOyJAeil U OINucaHUsl OOBEKTOB.
CBolicTBa CTPOKOBOTO, YHCIIOBOIO U JIOTMYECKOrOo THUIa O00BeKTOB. CIIOXKHBIE
OOBEKTHI.

SAxopst, SIKOpHBIE JTUHMHU;, aOCOJIOTHOE M OTHOCHUTEIILHOE TMO3UIIMOHNUPOBA-
HUEe OOBEKTOB; IPUBSI3BIBAHUE K POMNUTEIILCKOMY OOBEKTY; IOJSI M CMEIICHUE.

3HaKOMCTBO C rpadukoili U TeKCToM (IpujoxkeHue «Yacel»); CKeTd Ipuo-
JKEHUSI; pa3MelleHue TEeKCTOBOIO IIOJIsI; OTOOpaXkeHue TeKCTa; TaillMep; OTO-
OpaxeHue kKapTuHku (Image); KHOMKa BKJIIOYEHUSI M 0OpaboTKa COOBITUIA
MBIIIKA (MouseArea).

AHMMaLMS BpamieHHWsT ¢ ToMolpio RotationAnimator m TOYHOEe yIIpaBie-
HUe M. AHUMAIIMUS CBOWMCTB C McHodb3oBaHueM PropertyAnimation.

[MapannenbHast U TocjaenoBaTelbHAs aHUMAaLMs. YIIpaBjleHUE aHMMAalIMEi.

AHumManus uHtepdeiica, aHuMupoBaHHasl kKHomnka. Co3gaHue curHaja.

IToaroroBka pecypcoB ISl UTPhL: CJIOW, 3BYK, rpaduka, OH, 3aIHUNA IUIaH,
UrpoBas clieHa. AHUMalNWsl Trepos: Oer, MNMPbDKOK, CTOJKHOBEHME C IpEensT-
ctBueM. Ilapannakc; nejleHue MHUpa Ha CJIOU; 3aKOJbIIOBaHHAs aHUMAIIMS;
coopka mupa. OOBeKTHI MHpa. YmpasieHue repoeM. OOpaboTKa KOJIM3UN —
CTOJIKHOBEHUI OOBEKTOB; BBIYMCICHME KOJUIM3UIA; IIpOBepKa Ha KOJUIM3UU.
WUrposoit nBuxkok: reiimiuieir. JlobapiaeHue npemnsTcTBUl. IlomncyéT ouykoB U
3BYKOBBIe 3 (deKThI. 3acTaBKa.

TemaTnyeckoe nnaHmpoBaHue

Kypc paccuuman na 35 u (1 u 6 Hedear), pezepenoe epemsi — 3 u.
[Ipemiaraemoe IUIaHUPOBAHUE SIBJISIETCSI IIPUMEPHBIM: YUUTEIb MOXET KOPpPEK-
TUPOBATh COAEpKAHWE YPOKOB U pAaCIpele/ieHUe YacOB Ha M3ydeHUE MaTepua-
Jla B COOTBETCTBUU C YPOBHEM ITOATOTOBKM OOYYalOIIMXCS U Chepoil UX MHTE-
pecoB.



Tema OcHOBHOe copgepiKaHue KonunuectBo
yacos
BeepeHune (1 u)
MynbTunaukanus MyabTUIIMKALIUs U aHUMAaLus, UCTOPUsS, 1

Wi aHumanus?
AHuUMauMsl BUYepa,
CEeroNHsI, 3aBTpa

sranbl pa3Butusi. Kaap, yactora Kamapos.
KommnibloTepHasi aHuMaLusi: BUabl, chepbl
TIPUMEHEHUS

Paspen 1. Mporpammupyemas aHumauus. Mporpamma Synfig Studio (12 u)

TTporpammupyemast
aHUMAaLIKSI

IMporpammupyemast anumaiusi. OOBEKTHI,
cleHbl, ciieHapuu. KomIibloTepHass aHMMa-
LUl IS CO3JAaHUSI UIPBI: CIIPAWTBI. AHU-
Malysl M0 KJIIOYEBLIM Kaapam

2

3HaAKOMCTBO C
Synfig Studio

ITporpamma Synfig Studio, Bo3MoOXXHOCTI
nporpaMMbl, UHTepdeiic; padbodast 0b61acTh —
XOJICT; TIOAiepKuBaeMbie (HOopMaThl
rpacduyeckux ¢aitaoB. UMIopT U 3KCIopTt
daiinoB. IlaHenb cnoéB, anbda-KaHal, IO-
PSIIOK OTOOpakeHUsI CJIOEB.

MopdwuHT, TIepeKiiamHas aHuMaIus, BeK-
TOpHBIE M300pakeHusl, pacTpoBasi rpadu-
Ka — 0a30BbIe HAaBBIKM COBPEMEHHOM
2D-anumanun

Bama nepBast aHu-
Mauust

Hacrpoiika cBoiictB xoscrta. [lepemerie-
HUE CJIOSI TIO XOJICTY, BpallleHUE CJIOsl, W3-
MeHeHMue maciuTaba. OpraHbl yrpaBieHUs
aHUMalIMei: 3arycK, Taysa, MepeMoTKa.
dukcaTtopsl

T'epoit njist urpbl

T'epoit mist urpel: HabOp YacTeil, MpUBS3Ka
clios, cOopKa Tepost U3 ITOATPYITI

KotoueBble Kaapbl

KoroueBble Kaaphl, TTOKAApOBOE Mepeme-
LIEHWE, ydaJieHue KJIHUeBOro Kaapa

Koctun

KocTu m ckejer, CBsI3Ka CIIOEB B €IUHBINA
O0BEKT; yIpaBjJIeHHE CIOXHBIM IEpCOHA-
KeM




IIpoooascenue

Tema OcHOBHOe copgepiKaHue Konunuyectso
4yacoB
AHMMaLUs OBUXKE- AHUMaNMsS ABVXKEHUS: TOXOoaKa, Oer 1
HUS
Pennepunr PenpepuHr, ero HaCTpOIKM; TOMYJISIPHbIE 1
dopmaTtel: BupeodopMar, aHUMAllMOHHBI
gif, kapTuHKa, cepusi KApTUHOK
KonTponbsHoe Te- KoHTposb HaBBIKOB MCIOJIB30BaHUS TPU- 1
CTUPOBaHUE JIOKEHUS IIJIsI CO3MAaHUsI KOMITHIOTEPHOM
anumanuu Synfig Studio. TectupoBaHue u
oTIagKa aHUMalUuu
3amuTa mpoekTa 2

«I'epoit u cueHa-
pUiA UTpbI»

Paspen 2. fsbik Qt QML (19 u)

Yro takoe Qt
QML?

®opmat a3pika Qt QML; kpoccratdop-
MEHHbIE TPUJIOKEHUS. YcTaHoBKa Qt.
QML-10KyMeHT, CeKIIMU TONKITIOUYeHUs
MOJIYJIeil U ONMMcaHusl 0ObEKTOB

®dopmar s3bika Qt
QML

CBoOJIiCTBa CTPOKOBOTO, YMCJIOBOTO U JIOTH-
yeckoro tumna o0bekKToB. CJIOXKHBbIE 00BEK-
ThI

Sxopst U mo3uIMo-
HUpPOBaHUE

Axopsi, IKOpHBIE JUHUU; aOCOTIOTHOE U
OTHOCHUTEJIbHOE TO3ULIMOHUPOBaHUE O0b-
€KTOB; MPUBS3bIBAHNE K POIUTEIHCKOMY
00BEKTY; TIOJISI U CMEIIeHUe

3HaKOMCTBO C Ipa-
GUKOI U TEKCTOM

3HAKOMCTBO ¢ IpadUKOi M TeKCTOM (IpH-
JioxeHue «Yacel»); CKeTY-MPUIOKEHUS;
pa3MelIeHre TeKCTOBOTO TOJs; OTOOpaxe-
HUE TeKCTa

3HAKOMCTBO C
Image u
MouseArea

Tatimep; orobpaxkenue kaptuHku (Image);
KHOTIKA BKJIIOYEHMSI U 00paboTKa COoObI-
Tl MbIIku (MouseArea).




IIpodonxncenue

Tema

OcHOBHOe copgepiKaHue

KonuyectBo
yacoB

AHUMaUUs BpallleHUs C TTOMOIIIBIO
RotationAnimator u TouyHOe ymnpaBlieHUe
UM

AHUMaLNS CBOWCTB

AHUMAaIIUST CBOWCTB C UCIOJIb30BaHUEM
PropertyAnimation.

TMapasutenbHast U nocienoBaTeibHas aHU-
Malus. YipaBlieHWe aHuMaluen

AHUMaLUS UHTEP-
elica

AHuMauus uHTepdeiica, aHUMUpPOBaHHAs
kHonka. Co3naHue curHaia

Crnoun. 3Byk. Ilon-
roToBKa rpaduku
IUIS. UTPBI

TTonrotToBka pecypcoB ISl UTPBI: CJIOU,
3BYK, rpaduka, HoH, 3aAHUI TIaH, UTPO-
Basi clieHa

AHUMauus repos

AHMMaUMs repos: Oer, MPbDKOK, CTOJKHO-
BEHUE C IIPEMSITCTBUEM

Cozmaém Mmp,
TTOJTHBIN TBUKEHUST

Tlapaiakc; fejleHMe MUpa Ha CJIOM; 3a-
KOJIBILIOBAaHHAsI aHUMalUs; cOOpKa MUpa.
OOBEKTH MUpa

VYmpasieHue Tepo-
eM

VYrpasieHue repoeM

O0paboTKa KOJUIU-
3UN

O06paboTKa KOJUIM3UIA — CTOJIKHOBEHMIA
00BEKTOB; BBIUMCIEHUE KOJUIM3UI; MPO-
BepKa Ha KOJUIM3UU

HrpoBoii nBIKOK

NrpoBoii ABUKOK: rerMIuieit

[obasnisieM Tipe-
MSITCTBUS

JloGaByiieHUEe TIPEISITCTBUIA B UTpPY, CO3/da-
HME COOCTBEHHBIX BapUaHTOB IPEISIT-
CTBUI

IToncuér oukoB M
3BYKOBBIE 3 (HEKTHI

OrpaboTka momacyé€Ta OYKOB U JT0OaBIeHME
3BYKOBBIX 3((HEKTOB

86




IIpoooascenue

Tema OcCHOBHOE€ cogepxxaHume Konun4yectBo
4yacoB
3acTaBka CosnaHue 3acTaBKU K UTpe 1
KonTposnbHoe Te- KoHTpoJsib HaBBIKOB MCITOJIb30BaHUS sI3bIKA 1
CTUpPOBaHUE Qt QML, xpocc-1m1aTopMeHHBIX ITPUIIO-

JKeHU; HAaBBIKOB IPOrpaMMUPOBAHMS ITH-
aJIOTOBBbIX TpaduuecKux MHTepdeiicoB
MOJIb30BaTeNIsI B TMPOLIECCe CO3MaHUSI UTPhI

3ammra mpoekTa 2
«CBos1 urpa»

Pe3epBHOe Bpems 3

nHaHI/IpyEMbIe pe3ysibTaTbl OCBO€HNUA Kypca

B pesynabraTe u3yyeHUs 3JEKTUBHOTO Kypca Ha YPOBHE CPEIHETrO OOIIEro
oOpa3oBaHus y ydamumxcss OyayT chopMUpOBaHBI CclieAylollive MpeaMeTHbIE
pe3yabTaThl.

VMuawuiica naywumca:

— TMOJIb30BaThCSl CUCTEMOI 0a30BbIX 3HAHWI, OTpaxKalolux BKJIan WHbOpMa-
TUKA B (DOPMUPOBAHUE COBPEMEHHOU HAyYHOUW KapTUHBI MUPA;

— COOTHOCHUTH CIEUMU(MUKY apXUTEKTYypbl KOMIBIOTEPA C LEISIMU U OCOOEHHO-
CTSIMM €TO TPUMEHEHUS, OPUEHTHUPOBATBCS B WCTOPUUA W COBPEMEHHBIX
TeHACHIIMSX TMPUMEHEHMST KOMITBIOTEPHON TEXHOJIOTWM B O0JIAaCTH MpOrpaM-
MUPYEMOM KOMIBIOTEPHOW aHUMALIMU;

— TMOJIb30BaThCsl 2JIEMEHTAPHBIMU HaBbIKamMu (opMaiu3aiuu MPUKIAIHON 3a-
a4l U TOKYMEHTUPOBAHUSI TIPOTpaMM;

— paboraTh ¢ OMOJIMOTEKAMU MpPOTPaMM;

— TMOHUMAaTh OCOOEHHOCTU YHUBEPCAJIBHOTO $I3bIKa MPOrPaMMUPOBAHUST BBICO-
koro ypoBHs C++;

— TMOJIb30BaTbCsl HaBBbIKAMU M OMBITOM MPUMEHEHUsI TIPWIOXKEHWI B BbIOpaH-
HOU cpene mnporpammupoBaHusi Synfig Studio, MOHMMATh BO3MOXHOCTHU
MporpaMMbl, BKJIOYasi €€ TECTUPOBAHUE U OTIAAKY;

— noHuMaTh ¢dopmar si3pika QML, monb30BaThCcsl HaBBIKAMU W OIBITOM MPHU-
MEHEHUsI Kpocc-TaT(OopMeHHbIX TPUIOXKEHUH B cpene paspadborku Qt
Creator;

— MOpOrpaMMHUpPOBATh JOUAJOTOBBIE Tpaduyeckue HWHTEepGhENChl MOJIb30BaTENs
JUISI cO3/laBaeMbIX B TIpollecce OOy4YeHUs MPOrpamm;



MOJIb30BAThCSl PA3IUUYHBIMU WHCTPYMEHTaMU [JISI CO3AaHMSI BEKTOPHOM Tpa-
¢duKu, HacTpauBaTh MapameTpbl UHCTPYMEHTOB;

co3/aBaTh POJIMKM Ha OCHOBE pPa3HbIX CIIOCOOOB aHMMAaIlMU: TOKAJIPOBOIA,
aHMMAalWUKW JIBUXEHUS, aHUMalunu (HOPMBbI;

BBITIOJTHATH 00OPabOTKY pacTPOBBIX TrpacUYecKnX HM300pakeHUil ¢ IeIblo
MOBBIIICHUSI UX KAayecTBAa WU TIOJNYYEHUST XYIOXECTBEHHBIX 3(PheKTOB;
MOHUMATh MPUHLMIIBI, JieXKalllue B OCHOBE KOMITbIOTEPHON aHUMAlUU, TeX-
HOJIOTUIA BUPTYaJIbHOW pealbHOCTU, Ha3HAYeHME W MPUHLMUIBI paboThl CO-
OTBETCTBYIOIIETO MPOTPAMMHOTO W amlapaTHOTO OOECIeUYeHUs;

CO3/aBaTh MPOCTYIO MPOrpaMMUPYEMYyI0 aHUMAlMI0, B TOM 4YMCJe ISl pa3pa-
OOTKM KOMITBIOTEPHBIX UTP, MCIIONB3YsT KPOCC-TUIaT(hOPMEHHBIE TTPUIIOKEHUS;
co0JoaTh MPaBOBblie HOPMbI padOThl ¢ MHMOPMAIMOHHBIMU pecypcamMu U
MporpaMMHbIM OOecleYeHUeM, COOIoNaTh MpaBuUjla OOLIEHUSI B COLMANIb-
HBIX CETSIX U CUCTeMax OoOMeHa COOOIICHUSIMU;

MOHUMATh OCHOBHBIC MOJIOKEHUST NOKTPUHBI MH(MOPMAIITMOHHOW 0e30MacHO-
ctu Poccuiickoit @enepaliuy, yMeTb MOSICHUTh UX MpPUMEpaMu;

BBITIOJTHATh PEKOMEHIAIMM, OOECeYrBamIIne JUIHYI0 WH(OOPMAIIMOHHYIO
0e30IMacHOCTb, 3alUTy KOH(MUACHIMATBbHBIX JAHHBIX OT HECAHKIIMOHUPO-
BaHHOTO JOCTYTIA.

Cpe.D,CTBa O6y‘-IEHI/Iﬂ n BOCNMUTaHUA

IMomenienue xkabuHera WHGMOPMATUKUA U WH(MOPMALIMOHHBIX TEXHOJOIUNA
JIOJDKHO YIOBJIETBOPSITH TpeOOBaHUSIM NeicTByomrx CaHUTApHO-3MUAEMUO-
normyecknx TipaBuil U HopMmatuBoB (CanlluH 2.4.2. 178-02). OHO HOKHO
OBbITb OCHALIEHO TUIIOBBIM OOOPYIOBaHMEM, B TOM YMCJIE TEXHUYECKUMM
cpencTBaMy OOYy4YeHUs, YKa3aHHBIMM B HACTOSIIIMX TPeOOBaHUSIX, a TakKXkKe
CIIeMAIU3UPOBAHHON Y4eOHOU MeOenblo.

OCHOBHBIM OOOpYIOBAHHMEM Y4YeOHOrO KaOWHETa SIBJSIIOTCS HACTOJIbHbIE
(cTalMoHapHbIE) WIM TMEPEHOCHBbIE KOMMBIOTEPhl. Bo3MoOXHa Takke peanu-
3a1Msl KOMIBIOTEPHOTO KJlacca C WCIOJb30BAHUEM KIIMEHT-CEPBEPHON TEX-
HOJIOTUM <«TOHKOTO KIJIMEHTa». Bce KOMIBIOTEpHI MOJKHBI OBITh OOBEIWHE-
Hbl B OOIIyI0 ceThb C BbIXogOM B KHTepHeT. Bo3MoOXHO wucmoib30BaHUE
CerMEeHTOB OecrpoBOmHOU cetu. [ yrmpaBieHUsT NOCTYIOM K pecypcam
WHTtepHeTa u onTuMM3auuu TpadukKa AOKHBI ObITh MCIIOJb30BaHbI CIIELIU-
ajlbHbIC amrapaTHble W TPOTrpaMMHBIE CPEACTBA, peausyrolre (yHKIMO-
HaJbHOCTh MapIIpyTHU3aTOpa U MEXKCETEBOTO 3KpaHa.

Jnst obecrnieyeHuss ymoOcTBa pabOTHI OOyJaAIOIIMXCS ¢ HUMPOBBIMU pecyp-
caMM pPEKOMEHIyeTCs WCIOIb30BaTh (ailIoBBINA cepBep, BXOOSIIIUKA B CO-
CTaB MaTepUaIbHO-TEXHUYECKOTO oOecrneyeHusi Bceli oOpa3oBaTebHOM
opranuzaiuu. Kaxaomy oOydatomieMycsi [Jis WHAWBUILYaJTbHOU pPabOThI
JIOJIKEH OBITh BBINEICH TEPCOHAIBHBINA KaTajlol B JUCKOBOM MPOCTPAHCTBE



KOJUIEKTUBHOTO TIOJIb30BaHUsI, 3alMIIEHHBIIA MapojieM OT AOCTyMNa APYrux

00yyYarommxcs.

Kaxnomy yyamieMycs AojkHa OBITh IPENoCTaBjeHa BO3MOXHOCTb MCHOJIb-
30BaHUsI Ha CBOEM paboyeM MeCTe HIKENEePeYMCICHHOIO CHMCTEMHOTO M TMpH-
KJIaJHOTO TPOrPaAaMMHOTO OOeCIIeueHMUsI.

IIporpamMmMHOe oOecneyeHHe:

e oOIepalliOHHAs CUCTEMa;

e (baitIoBBINN MEHEIXKeED;

® aHTMBMpPYCHas Iporpamma;

e [IporpaMma-apxuBaTop;

e KJIaBUATYpPHBINA TpeHaXED;

® UHTErpUpOBaHHOE OG(UCHOE IPUIOKEHUE, BKJIIOYalolllee TeKCTOBBINA penak-
TOp, MpoOrpaMMy pPabOTHl C 3JCKTPOHHBIMU TaOJMIIAMU, PACTPOBBIA M BEK-
TOPHBIN TpadUUYECKHE PEeNaKTOphl, MpPOorpaMMy pa3paboTKKW Mpe3eHTAalluii;

® 3BYKOBOW PEIAKTOD;

e mpocTasi TeouHMOpPMaIMOHHAsI CUCTEMA;

® BUpPTyaJlbHbIC KOMIIBIOTEPHBIE JIaAOOPaTOPUMN;

e JIporpaMMa-IiepeBOIYNK;

® CrcTeMa OITUYECKOIO paclo3HaBaHUSI TEKCTa;

e [IporpaMMa pacHo3HaBaHUSI PEYM;

® MYJIBTUMEIUATIPOUTPHIBATEb;

® [IOYTOBBIU KJIMEHT,;

e Opaysep;

e cucTemMa ymOpaBjeHUs PeISIHUOHHON 0a30il JaHHBIX;

e [IporpaMMma OOIIEHUSI B PEXUME pPEalbHOIO BPEMEHU;

e cuctembl mporpamMmmupoBaHust C++;

e mporpamma Qt (cBoOOmHOe cKauMBaHME C pecypca https://www.qt.io/

download);
e mporpamma Synfig (cBoOOmHOe ckauuMBaHue c pecypca https://www.synfig.
org/cms/en/download).

Takoe mporpammHoe obecrieueHue, Kak ¢aiaoBblii MEHEeIXep, MOUYTOBbIN
KJIMEeHT, Opay3ep W Op., YaCTO BXOOWUT B COCTaB OIEPAIlMOHHOW CHUCTEMBbI WU
MOCTaB/IsIETCSl B KOMIUIEKTe ¢ Heill. B 3ToM ciydyae MOXET WCTOIb30BaThCS
Kak IporpaMMHoOe obecreyeHre, KakK BXOnsllee B COCTaB OMepallMOHHON
CHUCTEMbI, TaK M YCTaHABIMBAaeMOE NOMOJHUTEILHO.

Cucrema TpOrpaMMMpPOBaHUs MOXKHA oOecreuyuBaTb BO3MOXHOCTb KOM-
(bopTHOrO OCBOEHHUS $I3bIKa MPOTPAMMHUPOBAHUS B paMKax, MPERyCMOTPEHHBIX
tpeboBanusimu PI'OC u3 ciemyromero nepedHs: LIIKombpHBIA AJTopuTMHYE-
ckuit A3pik, Ilackanp, Python, C, C++, C#, Java.

CucteMa mporpaMMHUpOBaHUSI JOJKHA 00JiaaTh MPOCTbIM, MOHSITHBIM Yy4Ye-
HUKaM WHTepdeicoM; TOCTYIMHOU CMpPaBOYHOU MOACUCTEMON; CpEeACTBAMU WH-



TepaKTUBHOM OTIAaAKM Y4YeOHBIX IpOrpaMM, B TOM 4ucJie (DYHKUMSIMU IIOLIa-
TOBOTO MCITOJTHEHWST OIIepaTopoB, 3aJaHMWs TOYEK OCTAHOBA, IPOCMOTpPa TEKY-
IIUX 3HAYEHWIA TepeMEHHBIX; BO3MOXHOCTBIO ITOJYIeHUST WH(OOPMATUBHBIX
coobuIeHuit 00 olMOKaX KOMITWISILMUM W BBIINOJHEHMUS.

Bcé mporpammHoe obecriedeHue, MMeloleecss B KaOuHeTe MHMOPMATUKU U
MH(OPMAIIMOHHBIX TEXHOJIOTUM, OOJKHO OBITh JUILEH3UPOBAHO U MCIIOJIb30-
BaTbCSI B CTPOTOM COOTBETCTBUU C YCJIOBUSIMU JIMLICH3UU.
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1. Jeimen X. M. Kaxk mnporpammupoBath Ha C++ / X M. Jleiiren,
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Haykn Poccum ot 1 ampemnst 2005 1. Ne 03-417 «O mepeyHe ydyeOHOTO M
KOMITBIOTEpHOTO O00OpYyHOBaHUSI UISI OCHAIIeHMS O0O0IIeo0Opa3oBaTeTbHBIX
YUPEXKICHUMN».

4. TTpumepHass OCHOBHasl oOpa3oBaTesibHasl IporpaMma CpeaHero oollero o0-
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(rmosHOrO) 00I1IEero 00pa3oBaHMsI, YTBEPKIEHHBIN MpUKa3zoM MUHUCTEpPCTBa
obpazoBanug u Haykum P® (MwunoOpHaykm Poccun) ot 17 mag 2012 T.
No 413 «O06 yrBepXkaeHUM GenepaJbHOTO TOCYTapCTBEHHOTO 00pa3oBaTelTb-
HOTO CTaHIapTa cpemHero (IMOJHOTO) o0Iero oopa3oBaHUsS» (C M3MEHEHUSI-
MU U JOTNOJHEHUsIMU: Tpukad MwuHoOpHayku Poccuu ot 29.12.2014 r.
Ne 1645, npuka3 Muno6pHayku Poccum ot 31.12.2015 1. Ne 1578).

7. @poaoe M. Yaumcs Ha KoMIbloTepe aHuMauuu. CaMoyduTedb Ui OeTeit
u pomuteneir / M. ®ponoB. — M.: JlabopaTopuss bazoBbix 3Hanwmii, 2002.

8. Illnee M. TlpodeccuoHanbHoe mporpammupoBanue Ha C++ / M. Illnee. —
CII6.: BXB-ITetepoypr, 2015.
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[Tporpamma 371€KTUBHOIrO Kypca
«OCHOBbI HAHOTEXHOJIOTA»

Astopsi: B. B. Ceeryxun, . O. SBTymeHko

MosicHUTenbHaa 3anucka

DnekTuBHBINA Kypc «OCHOBBI HAHOTEXHOJIOTUI» MpemHa3HAYeH ISl yJalllux-
Csl cTapilieil IIKOJIbl, BBIOPABIIUX €CTEeCTBEHHO-HAY4YHbIN, (QU3UKO-MaTeMaTh-
YyecKuil, (hU3UKO-XUMUYECKUN MPO(UIb WU TPOSIBUBIIUX TOBBIIIEHHBIA WH-
Tepec K usydyeHuro ¢usuku. Kypc paccumtan Ha 35 yacoB (1 yac B Hemesnio).
Kypc mipencrasisieTr coOOil OJOYHYIO CHUCTEMY, B KOTOPYIO BXONST OOsI3aTeNb-
Hble OJJOKM M OJ0KW TI0 BBIOOpY yuutens. O0s13aTeNbHBIMA HavYaIbHBIMU 0J10-
KamMu sBIsioTcs: «HaHomarepuanbl M TEXHOJIOTMU WX ToJydeHust», «MHCTpy-
MEHTbl HaHOTEXHOJOTUl», «HaHoKJIacTepbl, KBaHTOBblE TOUYKU», «HaHOTexHO-
JIOTUM BOKPYT HAC: PEalbHOCTh W TIEPCIEeKTUBBI». He3aBUCUMBIMU SIBIISIIOTCS
0J10K1 «YIIepogHble HAHOCTPYKTYpPhI», «HaHo3JIeKTpoHMKa», «MHKPO3JIEKTPO-
MEXaHUYeCKHE CHUCTeMbl», «DOTOHHBIE KPUCTAJUIbl — ONTUYECKUE CBEpXpe-
IIETKU».

IToctpoeHue Mmartepuasia B yuyeOHOM TOCOOMU pacCUYUTAHO HaA OTepexkKaro-
1ee pas3BUTUE. BBOMSTCS TEPMUHBI W TIOHSITHSI, HE3HAKOMbIE YYalllMUMCSl W3
Kypca (pU3WKM, OMHAKO TOHSITHbIE HAa aCCOIMATUBHOM U WHTYUTUBHOM YPOB-
HsX. B kayecTBe 0a30BBIX MNPUHIIMINOB MPENOJABAHUS BJIEKTUBHOIO Kypca
«OCHOBBI HAHOTEXHOJIOTUIi» MOTYT ObITb PEKOMEHIAOBaHbI CEAYIOIIME:

— MHOTOYPOBHEBOCTb H3JIOXKEHUsI 3HAaHWI O KBAHTOBBIX 3(pdeKkrax B HaHO-
TEXHOJIOTUSIX B KayeCTBE TEOPETUUECKOTO OOOCHOBAHUS;

— CTPYKTYPHO-(YHKIMOHAJIBHBIN MOAXOA K M3YyYeHUIO HAaHOMAaTepuaJioB U Ha-
HOCTPYKTYD;

— MEXIUCIUTUIMHAPHBIA XapaKTep BCECTOPOHHETO OCBEIICHUSI TEXHOJOTUN
«CHU3Y BBEPX» U «CBEpPXy BHU3», MPEAIOJaralolinii UCroab30BaHue NOCTU-
KeHU# (DU3WKM, XMUMUM, DJIEKTPOHUKU W APYTUX HayK;

— omnpenejseHue OMMXKAWIINX W OTHAJEHHBIX TIEPCIIEKTUB pPa3BUTUS HAHOTEX-
HOJIOTU;

— OCBellleHUEe TPUKIAAHOTO 3HAYEHUSI HAHOTEXHOJIOTUIN IS TPOMBIIIIEHHO-
CTU, MENWUILIMHBI U OOIIECTBA B IIEJIOM.

OO0mas xapakrepucTuka Kypca. B mpemnaraeMoM 2JIeKTUBHOM Kypce W3-
JIOXEHBl (PU3MKO-XMMUYECKHME OCHOBBI HaHOTexHojiorun. Ocoboe BHUMaHUE
yIeneHo padMepHbIM 3¢ deKTaM pa3IuYHOW TIPUPOAbl M TYTSIM WX MpaKTU4de-
CKOI'O HCIIOJIb30BaHUSI B Pa3IMYHBIX HAHOCTPYKTypax u uznenusix. Paccmorpe-



HbI COBPEMEHHbLIE MECTOAbLI ITOJYUYCHMS, MCCICOOBAHHA W ONPCACICHUA CBOWCTB
HaHOMaTepuajaoB. CI/ICTCMaTI/I?:I/IpOBaHbI 1 OIIMCaHbl OCHOBHBLIC HaIIpaBJICHUA
pa3sBUTHUA HAHOTEXHOJIOTUHA U HAHOTEXHUKU.

ens Kypca. llenp monmynst «Pusuka» B paMKax Kypca «BBemeHue B Ha-
HOTEXHOJIOTUU» COCTOMT B TOM, YTOOBI JaTh OCHOBHbBIC TMOHSITUSI, HCIIOJIb3ye-
Mble B 00JJaCTM KBAaHTOBOM (DM3MKM, a TaKXKe IMO3HAKOMHUTh C COBPEMEHHBIMU
MOCTWKCHUSIMA HAHOTEXHOJIOTUI B OOJIACTM WM3MEpPEHUI, MaTepuaJoBeleHMUSI,
IMPUOOPOCTPOCHUST M TIPAKTUIECKUX TTPWIIOKESHUI.

3amaum Kypca:

— dopMupoBaHUE Yy Yy4YalllMXCS ITIpEeICTaBICHUINI 00 OCHOBaX KBAHTOBBIX 3(@-
(heKTOB, MIUPOKO HUCTOIb3YEMbIX B HAHOTEXHOJIOTHSIX;

— (opMUpOBAHNE Yy YydalIUXCSI OONIETO TIPEACTABICHUS O HAHOTEXHOJIOTUM
KaK 0oco0Oil OoTpaciv HayKW W TPOU3BOACTBA;

— 3HAKOMCTBO Y4YaIllUXCS C OCHOBHBIMM HAIIPABIECHUSIMU W METOIAMU MCCIIe-
IOBaHUiII B 00JaCTM HAHOTEXHOJIOTHIA;

— ¢opMupoBaHUe TIPENCTAaBICHUS O TPAKTUUYECKOM 3HAaueHUU pas3padaTbhiBae-
MBbIX HAHOTEXHOJIOTUM IS 3JEKTPOHUKU, OMNTORJIEKTPOHUKU, KOMITbIOTEP-
HOW TEXHWKW, BOEHHOTO 1eia WU T.I.;

— 3HAKOMCTBO Y4YaIllUXCSI C TIEPCIIEKTUBAMM pPA3BUTUSI HAHOTEXHOJIOTUN U
MpoOyXAeHNEe Yy HUX MHTepeca K IMPUIOXKEHUI0O COOCTBEHHBIX YCWJIMMA B 00-
JIACTU HAHOTEXHOJIOTUM.

OcCHOBHbIE HJEH Kypca:

— 3HAKOMCTBO C OBICTpOpa3BUBaIIeiicsa c@epoil NesTeTbHOCTH YelloBeYe-
CTBa;

— B3aMMOCBSI3b HayKU M TIPAKTUKMU;

— TIpaKTMYeCKOe MPUMEHEHUE MOJIydeHHBIX 3HAHWIA,

— MeEXIIpeAMeTHas UHTerpalus.

YyeOHO-MeTOaIuYeCKoe ofecnedyeHrne Kypca BKIIIOUYaeT B ceOs1 ydyeOHOoe
nmocodue IJId yJalimxcss W IporpaMmy 2JIEKTUBHOTO Kypca. YdeOHoe Tocobue
IJIST  ydammxcsi oOecIieuMBaeT coiepXaTelbHyl0 4YacTh Kypca. ComepxkaHue
nocodusi pazdouTo Ha Taparpadbl, BKIOYaeT IUOAKTUYECKUIA MaTepuan
(BompocChl, yIMpaXHEHWs], 3aJadu, [AOMAIIHUNA BSKCIEPUMEHT), MPaKTUYEeCKUe
paboTHI.

Wcnonp3oBaHue B y4eOHOM Mpolecce MpaKTUYECKUX padoT CIOCOOCTBYET
00001IeHNI0 Y4eOHOro MaTepuajia, pacluuMpsieT BO3MOXKXHOCTU WHAMBUAYaAJb-
Horo u nuddepeHInPOBAHHOIO TOAXOA0B K OOY4YEeHUIO, MOBBIIIAET TBOpYE-
CKYI0 aKTUBHOCTbH IIKOJIbHUKOB, paclIupsieT UX Kpyros3op. BkitoueHue Takux
paboT B 2JIEKTUBHBIN KypC AEMOHCTPUPYET ydalluMCsl HUCCIeA0BaTEeIbCKUM
MOIXOM K MX BBIIOJHEHMUIO, IIOMOraeT B OBJAAeHUU OOCTYHNHBIMHU UISI yda-
IIUXCSI HAYYHBIMM METONAMHU WCCIENOBAHUS, (POPMUPYET W pa3BUBAET TBOP-



YeCcKOE MBIIIIEHUE, MOBBIIIAET UHTEPEC K MO3HAHUIO XMMUYECKUX SIBICHUN U
nx 3akoHoMepHocTeil. [lpemraraemble pakTUyecKue padOThl BKIIIOYAIOT OIpe-
JIEJIECHWE HE TOJIbKO KA4YECTBEHHBIX, HO W KOJWYECTBEHHBIX XapaKTEPUCTUK
npoueccoB. CHUCTEMATUYECKOE BBIMOJIHEHUE OKCIEPUMEHTAIbHBIX 3a1ady I10
KOJIMYECTBEHHON XapaKTepPUCTUKE TPOIIECCOB Pa3BUBACT y YJalllMXCsS aKKypar-
HOCTb, BbIpaOaTbIBaCT HABBIKM TOYHOCTU TPU OIIEHKE PEe3yJbTaTOB 3IKCIEepH-
MEHTA.

Kaxmast mpaktuyeckast paboTa BKITIOUAET KPATKUE TEOPETUUYECKUE CBEACHUS
U 9KCIIEPUMEHTAJIbHYIO 4YacTb. PabGoThl mpoBomsTcs B rpymnnax mno 3—4 yeno-
BeKa. BrIMomHeHWe ncciaenoBaHW TpeOyeT MpeaBapUTEIbHON MOATOTOBKU: Tie-
pen MpoBeneHWeM JKCIIEpUMEHTa yUYMUTeNlb paboTaeT OTAEIbHO C KaXKIOW Tpyri-
MO y4YalImxcs.

DJIeKTUBHBIM KypcC [IOIYyCKAaeT MCHOJb30BaHHUE (IO YCMOTPEHUIO YUMTEss)
JIIOOBIX COBPEMEHHBIX 00pa30BaTENbHBIX TEXHOJIOTWU, Pa3IWYHBIX OpraHU3allN-
OHHBIX (opM O0OyyeHMsI: JIeKIIuii, CEMMHApOB, Oecen, MPaKTUUYECKUX U Jiabo-
paToOpHBIX PabOT, MCCIENOBATEIbCKUX PA0OT, KOHMEpEeHIINii.

B kayecTBe OCHOBHOI OpraHM3alMOHHOW (hOPMBI TPOBENCHUST 3aHATUMN
MpejiaraeTcsl JIEKIIMOHHO-CEMUHAPCKOE 3aHsSITHE, Ha KOTOPOM Jae€Tcs oObsic-
HEHHE TeOpeTUYECKOro mMarepuasna M pellaloTcsl 3aJadyu Mo JAaHHOU TeMe.

Wcxonnplii ypoBeHb 3HaHMid. [l yCBOCHUST comep:KaHUSI SJICKTUBHOTO
Kypca «OCHOBBI HAHOTEXHOJIOTHIi» HEOOXOOMMO 3HaHHUE psiia BOIIPOCOB U3
Kypca oOiieil ¢u3uku cpemnHeil o0leo0pa3oBaTeIbHOM IIKOJIbI:

— TIpeACTaBJIeHUE O SIBJICHUSIX MHTepdepeHIMN U OupaKIui CBETa;

— MNOHMMAaHME Ha Ka4eCTBEHHOM YpPOBHE SIBJIECHUSI IMCIIEPCUU CBETA;

— o0uIMe MpencTaBlIeHUs] O CTPOCHUM aToMa M MOJIEKYII,

— 3HaHWE 3aKOHOB DJIEKTPUYECTBA U MarHETU3MA;

— HavyajJbHOE MMOHUMAaHHWE IMPOLECCOB HAMATHUYEHHOCTH W TMOJSIPU3ALMKA Ha
ATOMHOM U MOJIEKYJISIDHOM YPOBHSIX;

— 3HaHWE MEPBOrO0 U BTOPOTrO 3aKOHOB TEPMOAMHAMMKMU.

@dDopMamMM KOHTPOJISI HAJI YCBOEHUEM MATEpPHAJIa MOTYT CIYXUTb OTYETHI
MO MpakTUYECKUM paboTaM, CaMOCTOSITeIbHbIE TBOpYECKHE pPabOThl, TECTHI,
WUTOTOBbIE y4eOHO-HCCIENOBaTEIbCKIE TMPOEKThl. KMTOoroBoe 3aHsTHE MPOXOIUT
B BUJE HAyYHO-TIPAKTUUECKOW KOH(EpEeHIMN WM KPYIJIOTO CTOJIa, THe 3aciy-
IIUBAIOTCSl JTOKJIAAbl y4YalluXcsl MO BBIOpAHHOW TeMe UCCIEAOBaHUSI, KOTOpbIE
MOTYT OBITh MIpeIcTaBleHBI B (popme pedepara WIM OTUYETA IO UCCIEIOBATENIb-
CKOIi pabore.



CopepXxaHue Kypca

Tema 1. Hanomarepuajbl M TEXHOJOrMH MX noiaydenuss (4/8 u)

Kiraccugukamnyss HaHoMaTepualioB, HaHOYACTUIIBI, HAHOMOPUCTHIE CTPYKTY-
pbl; HAaHOTPYOKM; HAHOAMCIIEPCUU; HAHOCTPYKTYPUPOBAHHbBIC MOBEPXHOCTU U
IUIEHKY, HAaHOKPUCTAJUIMYECKUE MaTepHajibl, TEXHOJOIMU ITOJy4eHUS] HaHOMa-
TepUaJIOB «CBEPXY BHU3» U «CHHU3Y BBEpX»; CaMOOpraHU3alMsI U camMocOopKa B
HAHOTEXHOJIOTUSIX.

Ilpakmuueckas paboma No 1. «Iloayuenue Hamnoxcuoxocmeri».
Tema 2. MHcTpyMeHTBI HaHOTexHosioruii (6/12 49)

Ilpemen paspemieHns omnTudeckoro MuKpockoma. Kpwurtepuii Pamest. [lya-
JIN3M «BOJHA — 4YacTunar. duznyeckre MPEarnoChbUIKU K CO3MaHUIO 3JIEKTPOH-
HOro MUKpockoma. [IpuHIuUIT neidCTBUSI MAaTHUTHOM JIMH3bl. YCTPOWCTBO BJIeK-
TPOHHOTO TIPOCBEYMBAIOIIETO MUKPOCKOTIA. YCTPOMUCTBO 3JIEKTPOHHOTO CKaHW-
pyloniero  Mukpockorna. [loneBoii  MOHHBIM ~ MUKpOCKOI:  (u3nuyeckue
MPUHILIMITEI, TIPEMMYIIECTBA M HEIOCTaTKU. be3MH30BbINA MOJIEBOM WOHHBIA
MUKPOCKOIT — WOHHBIN TpoekTop. M3MepeHue TyHHEIHLHOTO TOKa KaK TIPWH-
UM JEUCTBUSI CKAaHUPYIOUIEro TyHHeJIbHOTo MukKpockorna. Pabora CTM B pe-
J)KMME€ MOCTOSIHHOUM BBICOTBI U B PEXUME MOCTOSIHHOTO Toka. PaboTta aToMHO-
cuiaoBoro Mwukpockona. CHIIBI B3aWMONEUCTBUS 30HIA C TMOBEPXHOCTHIO B
ACM. Pexumbl pabotel ACM.

Ilpakmuueckas paboma Ne 2. «Ananu3 HAHOPA3ZMEPHBIX NOBEPXHOCHIHBIX
cmpykmyp Ha ocHoge ACM».

Ilpakmuueckas paboma N 3. «AnHaauz HAHOPA3ZMEPHBIX 00BEKMOE, NO-
AYUEHHBbIX MeMOoO0OM IAEKMPOHHOU MUKPOCKONUL».

Tema 3. Hanokinacrepbl, KBAaHTOBble TOYKU (4/6 )

O6OpatuMBle W HeoOpaTuMble XMMHWYECKME peakuuu. BUOB XMMHUYECKOTO
paBHOBecusi. 3akoH JeucTBylonux macc. KoHcranTa paBHoOBecusi. BiusiHue
pa3iInyHbIX (HaKTOPOB HA COCTOSHUE PaBHOBECHSI.

Ilpakmuueckas paboma Ne 4. «Anaau3 mMacHUMHOLIX HAHOKAACMEDPOB».

Tema 4. HaHOTEXHOJIOTMH BOKPYT HAC: PEAJbHOCTb M TEPCHEeKTUBBI
(6/14 1)

Hanomnoxkpwitus. Karanmuzatopel u dunstpel. HaHoTexHomorum B Memauiiuv-
He. HaHoTtexHomoruu B mapgpioMepuud U IMUIIEBOW MpOMbBILLUIEHHOCTU. HaHo-
TEXHOJIOTMHU, WCTOJIb3yeMble TPU MPOU3BOACTBE CIOPTUBHBIX TOBAPOB, ONEXKIbI
u obyBu. HaHOTeXHOIOTMM B BOGHHOM Jejie.



Ilpakmuueckas paboma Ne 5. «ludpogobrvie u eudpoghunvHvie nosepx-
HOCMHblE CIPYKHLYDbL».

Tema 5. YmiepoaHble HAHOCTPYKTYpbI (4/8 )

CTpyKTyphl Ha ocHOBe yriepona. [lonydyeHue YIepoaHbIX HaHOCTPYKTYP.
MexaHnyecKrue CBOMCTBA YIJIEPOAHBIX HAHOCTPYKTYP. XWMHUYECKHWE CBOMCTBA
YIJIEPOIHBIX HAHOTPYOOK. DJIEKTPUUYECKUE CBOMCTBA YIIEPOAHBIX HAHOTPYOOK.
IIpuMmeHeHUe yIrIepoaHbIX HAHOTPYOOK.

Ilpaxmuueckas paboma Ne 6. «Anaruz COM uzobpascenuil yenrepooHbix
HAHOMpYoOboK».

Tema 6. DoToHHBIE KPUCTAJLUIBI — ONTHYECKHE cBepxpeméTku (3/8 )

Caepxpeii€tku. Judpakuus Ha OTHOMEPHOW, JIBYMEPHOU, TpEXMEepHOM
cBepxpeméTtke. 3oHHasg Teopus. MDoroHHas 3amperréHHas 3o0Ha. I[loaydeHue
¢doronHbix KpucrayuioB. I[IpumeHeHUsT (GOTOHHBIX KpucTauioB. MoTOHHEIE
KPUCTAJIJIBI B TIPUPOJIE.

Ilpakmuueckas paboma No 7. «H3zyuenue ocobennocmeil cmpoerus ¢ho-
MOHHbIX Kpucmannose memodom ACM».

Tema 7. Hanoauaekrponuka (3/8 1)

3akoH Mypa. OZHOBRJEKTPOHHBINA TpaH3UCTOp. TyHHeNnbHBINA auon. Hano-
KoMnbloTepbl. KBaHTOBBIE KOMITbIOTEphl. CBeToguonnl. Jlaszepsl.

Tema 8. MukpoajeKTpoMeXaHU4YeCKre CTPYKTYpbl (2/4 9)

IMoHaTHEe 0 MUKPOSJIEKTPOMEXAaHUYECKUX CUCTEMAaX. DIIEMEHTHI MUKPOIJIEK-
TpoMexaHU4YeCcKnX cucteM. OCHOBHbIE TPUHIIMITBI PabOThl MUKPO3JIEKTpOMexa-
HUYECKUX CTPYKTYp. OCOOEHHOCTU U TMEPCNEKTUBBI MPUMEHEHMUS.

Tema 9. HayuyHo-nmpakTuyeckass koH(pepennusa (1/1 q)

3amura pedepaToB, MpaKTUYECKMX pPabOT HMCCIIEIOBaTEIbCKOIO XapakTepa.
ITogBenmenme UTOTOB (KPYIJIBIA CTOM).

TemaTnyeckoe ninaHnpoBaHue

Kypc paccuuman na 35/70 u (1 uau 2 u 6 Hedenro). IToroBoe 3aHsiTuE
MpoXonuT B (popme HayuyHO-TpakTHueckoil koHbepeHimu. [lpeniaraemoe rma-
HUPOBAHMUE SIBJISIETCS TPUMEPHBIM: YYUTEIb MOXET KOPPEKTHMPOBaTh COAepXKa-
HUE YpPOKOB M paclpelnesieHUe YacOB Ha M3yuyeHUE Marepuajia B COOTBETCTBUU
C YPOBHEM MOATOTOBKM OOYYaMOIIUXCS U chEepoil UX MHTEPECOB.



Tema

OcHoBHOe cogepxxaHune

KonuuectBo
4acoB

35 70

BJIOKU OBA3ATEJIbHOIO U3YYEHUA

Tema 1. HaHomaTepuanbl U TeXHonorum mUx nonyyeHns (4/8 u)

Knaccudukauus Ha- Krnaccudukaumuss HaHomarepuaaoB; HaHO- 1 2
HOMAaTepUaioB U WX YacTUIIBI, OCOOBbIE CBOCTBA HAaHOOOBEK-
CBOMCTBa TOB
Hawubonee wuHTepec- HanomopucTtsie CTpyKTypbl; HAHOTPYOKM; 1 2
HbI€ U TEPCIEeKTUB- HAHOAMCIIEPCUU; HAHOCTPYKTYPUPOBAH-
Hble MaTepuaibl Ha- Hble TOBEPXHOCTU U TUIEHKU; HAHOKPU-
HOTEXHOJIOTUH CTAJZTMYECKUE MaTepuasbl
TexHonmornu mosryde- TexHomorum «CBepxy BHU3» M «CHU3Y 1 2
HUSI HAaHOMAaTepraJioB BBEpX» MOJIyUeHUs] HAHOMATepUaJIOB; ca-

MOOpraHuzalus 1 camMocbopka B HaHO-

TEXHOJIOTHUSIX
Ilpaxmuueckasa pa- OnbiT. Co3naHne KOJJIOMAHBIX PACTBOPOB 1 2
6oma Ne 1. «[lloay- Ha OCHOBE HAHOPAa3MEPHOTO HATIOJTHUTE-
yeHue HAaHONCUOKO- Jisl. AHaJIM3 CBOMCTB MOJIyUEHHBIX 00pa3-
cmei» 1oB. OOpaboTKa TOJYYEHHBIX pe3yjbTa-

TOB U OoOpMIIEHUE OTYETA

Tema 2. MHCcTpyMeHTbI HaHoTexHonorun (6/12 4)

DIIeKTpOHHAsT MU- IIpenen paspelieHusi ONTUYECKOTO MU- 2 4
KPOCKOIUS kpockorna. Kputepuii Panesd. dyanusm

«BOJIHA — vacTulia». Ousnyeckre mpem-

MOCBUIKM K CO3IaHUIO 2JIEKTPOHHOTO MU-

kpockorna. [IpuHuunm neicTBUsI MarHUT-

HOW JIMH3BI. YCTPOMCTBO 3JEKTPOHHOTO

MPOCBEYMBAIOLIETO MUKPOCKOMA. YCTpOW-

CTBO 3JIEKTPOHHOTO CKAaHUPYIOIIETO MHU-

kpockorna. [loseBoii MOHHBINT MUKPO-

cKor: dusnyeckue MPUHIUIMBI, TPEUuMy-

1IecTBa U HeaocTaTku. be3numH30BbIN

MOJIEBOMI MOHHBIA MUKPOCKOIT — HOH-

HBIA TPOEKTOP




IIpooonascenue

KonuuectBo
Tema OcHOBHOe copgepiaHue yacoB
35 70

CkaHupyoollasi 30H- WM3mepeHne TYHHEJIbHOTO TOKa Kak 2 4
IOBasi MUKPOCKOIIHSI MNPUHLIKIT OSUCTBUS CKAHMPYIOLIEro TYH-

HelnbHOro Mukpockona. Pagora CTM B

pEeXMMeE TTOCTOSTHHOM BBICOTHI M B PEXKU-

Me TOCTOSTHHOTO TokKa. PaboTta aTtomMHO-

cujioBoro Mukpockorna. Cuibl B3anMO-

IEUCTBUSI 30HOA C MOBEPXHOCTBHIO B

ACM. Pexumbl pabotst ACM
Ilpaxmuueckasn pa- OmnbIT. Mi3ydyeHue MeTOmOB MOATOTOBKU 1 2
ooma N 2 «Auarus 3oH1a ACM-Monynsi, CKaHUPOBaHUS
HAHOPA3MEPHbIX CTPYKTYPUPOBAHHBIX IMOBEPXHOCTEX Me-
NOBEPXHOCMHBIX Tajuia. O6paboTKa MOJYYEHHBIX pe3yJibra-
cmpyKmyp Ha ocHoge | TOB U OGOpMIICHUE OTUYETa
ACM>»
Ilpaxkmuueckas pa- OnbIT. AHAaIU3 CHUMKOB 00OpasloB, MO- 1 2
o6oma No 3 «Auaausz JIydeHHBIX MeTomamMu COM. O6paboTka
HAHOPa3MepHbIX MOJYYEHHBIX pE3yJIbTaTOB U O(OopMIICHHE
00BeKmoe8, Noay4eH- oTuéTa
HbIX MemoooM S1eK-
MPOHHOI MUKDPOCKO-
nuu»

Tema 3. HaHoknacTepbl, KBaHTOBble Touku (4/6 4)

Knacrepnl, ocobeH- Knacrepbl 1 0COOEHHOCTU UX CBOMCTB. 1 2
HOCTU WX CBOWCTB M Metonsl MoJlydeHUsT KJIACTEpOB, Marmde-
METOIbl UX MOAU(DU- ckue uyuciaa. KBaHToBbie Touku. Posb
Kalun MPOLECCOB CaMOOPraHM3aLuKi
Ob6nactu TpUMeHe- MeTtonsl MoguduKanu CBOWCTB HaHO- 2 2
HUSI HAHOKJIACTEPOB kiactepoB. O61acTM MPUMEHEHUsT HaHO-

KJIaCTepOB
Ilpakmuueckas pa- OnbIT. AHAIM3 JOMEHHOU CTPYKTYPbI 1 2
ooma No 4 «Aumanuz marHeTuka Mmetomamu ACM. OGpaboTtka
MACHUMHbIX HAHO- MOJIyYeHHBIX PE3YJBTaTOB M O(opMIIeHNUE
Kaacmepoe» oTyéTa




IIpoooancenue

KonunyectBo
Tema OcHOBHOe copgepiKaHue yacoB
35 70

Tema 4. HaHOTEXHONOrMN BOKPYF Hac: peanbHOCTb U nepcnekTusbl (6/14 u)
HanorexHonoruu Bo- Hanonokpeitusi. KatanuzaTtopbl U Guib- 2 4
Kpyr Hac: peayib- Tpel. HanotexHonoruun B meauunHe. Ha-
HOCTb M TIEPCIIEKTH- HOTEXHOJIOTMU B Tap@oMepuu U Muiie-
BbI BOIl TIpoMmbIlIeHHOCTU. HaHoTexHo10-

MU, UCIIOJIb3yeMble TMPU MPOU3BOICTBE

CIIOPTUBHBIX TOBApOB, ONEXIbl U OOYBU.

HaHoTexHoornu B BOGHHOM [iejie
IMepcniekTUBBI HaHO- IMepcneKTUBBI pa3BUTHS HAHOTEXHOJO- 2 4
TEXHOJIOTUIA Ui, HOBbIE MaTepHUabl
Ilpaxkmuueckas pa- [IpoBenenue mpakTuyeckoir padbotel. O6- 1 4
6oma N 5 «ludpo- paboTKa TOJMYYeHHBIX PEe3yJbTaToB U
@obuble u euodpo- odopMIeHUEe OTYETA
@unvHble nosepx-
HOCMHbLe
CMpPYKmypboL»
PesepBHOe Bpewmst Pemienue 3amay, moaroroBka K Hay4HO- 1 2

MPaKTUYECKON KOH(bepeHINn

BJIOKU Ang AONONHUTENIbHOIO U3YYEHUA
Tema 5. YrnepogHble HaHOCTPYKTYpbl (4/8 4)

CTpyKTypbl Ha OCHO- CTpykTyphl Ha ocHOBe ymiepona. [lomy- 1 2
BE ymiepona M ux YeHUE YIIEPOIHBIX HAHOCTPYKTYD
MoJy4YeHue
CBolicTBa yIjieposu- MexaHMYecKMe CBOMCTBA YINIEPOIHBIX 1 2
HBIX HAHOTPYOOK HAHOCTPYKTYp. XMMHUYECKUE CBOICTBA

VIJIEPOIHBIX HAHOTPYOOK. DJIEKTpUUYECKUE

CBOICTBA YIJIEPOIHBIX HAHOTPYOOK
[IpumeHenue yrie- [IpumeHeHue yraeponHbIX HAHOTPYOOK B 1 2
POIHBIX HAHOTPYOOK TEXHOJOTUYECKUX LIMKJIAX MPOU3BOACTBA




IIpoooaxcenue

Konunuyectso
Tema OcHOBHOe copgepiaHue yacos
35 70

Ilpakmuueckas pa- IIpoBeneHue mpakTuyeckoit padotel. O6- 1 2
boma No 6 «Auanus paboTKa IOJyYeHHBIX Pe3yJIbTaTOB U
COM uzobpancenuii odopMIIeHHE OTUYETa
YenepooOHbIX HAHO-
mpy6oK»

Tema 6. DOTOHHbIE KpUCTanNbl — ONTUYecKMe cBepXpeLléTku (3/8 u)

doToHHbBIE KpHCTATI- Caepxpemérku. dudpakimsa Ha omHO- 1 2
JIbl — ONTUYECKHUE MEpHOI, NBYMEpPHOU, TPEXMEPHOUN CBEpX-
CBEPXPEIIETKU pemétke. 3oHHasg Teopus. DoToHHAs 3a-

npeliéHHasl 30Ha. IlogydyeHue (OTOHHBIX

KPUCTAJJIOB
IIpumeHneHue GoToH- ®dotoHHBIE KpUcCTa/UIbl B mpupone. [lpu- 1 4
HBIX KPUCTAJIOB MeHeHHe (DOTOHHBIX KPUCTAIIOB
B TEXHUKE W TPUPO-
ne
Ilpakmuueckas pa- IMpoBenenue mpakTuyeckoir pabotel. O6- 1 2
boma No 7 «H3zyue- paboTKa MOJYYEHHBIX PE3YyJbTaTOB U
Hue ocobeHHOCmell odopMIIeHHE OTUYETa

cmpoeHust pomon-
HbIX KpUCMAAN08
memodom ACM»

Tema 7. HaHo3nekTpoHuka (3/8 u)

HanosnexTponuka 3akoH Mypa. OQHO3JIEKTpOHHBIM TpaH- 2 4
3uctop. TyHHenbHBbIN nuon. HanokoMm-
MTBIOTEPHI
KBaHnToBast onro- KBaHTOBBIE KOMIIBIOTEPBI. CBETOIMOIBI. 1 4
2JIEKTPOHUKA Jlazepsr

Tema 8. MukposneKkTpoMexaHU4eckme CTpykTypbl (2/4 4)

MuxkpoanaekTpomexa- TToHsiTHE O MUKPO3IEKTPOMEXaHUYECKUX 1 2
HUYECKUE CTPYKTYPbI cucteMax. DJIeMEHTbl MUKPO3JIEKTPOME-
XaHUYECKUX CUCTEM




IIpoooancenue

KonnyectBo
Tema OcHOBHOe copgepiKaHue 4yacos
35 70
Pabora Mukpoanek- OCHOBHBIE€ TIPUHLMITBEI PabOThl MUKPO- 1 2
TPOMEXaHUYCCKUX SJICKTPOMEXaHUYECKUX CTPYKTYP. Oco-
CTPYKTYp OEHHOCTU M MEPCHEKTUBBI MPUMEHEHUS

Tema 9. HayyHo-npakTuyeckas KoHdgpepeHums (1/1 4)

PesepBHOE Bpemst 2

MnaHnpyemble pe3ynbTaTbl OCBOEHUS Kypca

B pesynbrare m3ydeHMsT 2JIEKTUBHOTO Kypca Ha YpPOBHE CpEIHEro OOIIero
oOpa3oBaHMs y ydJalIuxcsl OydyT cGOpPMHPOBAHBI CJCAYIOIIME IpeaMeTHbIe
pe3yJbTaThI.

Yuawuiica naywumces:

— OOBSICHATH pOJb HAHOTEXHOJOTMI B (POPMUPOBAHMM HAYYHOIO MMPOBO3-
3peHUS,

— OOBSICHATH BKJIAL (DU3MUYECKUX TEOPU O HaHOMHUpPE B (HOPMUPOBAHUE CO-
BPEMEHHOW €CTECTBEHHO-HAyYHOU KapTUHBbI MUPA;

— MOHMMATb €OUHCTBO XKMBOM M HEXMBOI IPUPONBI, POICTBO XKMBBLIX Opra-
HU3MOB;

— MOHMMATh POJIb HAHOTEXHOJIOIMI B ILIEJIOM B XU3HEIESITEIbHOCTU 4YeloBeKa
B XXI B.;

— OOBSICHATh MPUHLUMITMAIBHOE BIUSHHUE Pa3MEpPOB HAHOYACTHUIl Ha MX (hU3U-
YEeCKNE CBOWCTBA;

— MOHMMATb IIePCIEKTUBLI TaK HA3bIBAEMOI0 MOJIEKYJISIPHOTO OM3aiiHa, BKIIIO-
YalolIero HAaHOCTPYKTYPBl KaK HEOPraHMYECKOro, TaK M OPraHUYEeCKOIro U
OMOJIOTUYECKOTO ITPOMCXOKICHUSI.

Yuawuiica noaywum 603mMONCHOCMb HAYUUMBCA:

— paboraTh co cpeacTBaMM WH(MOPMAIIMM, B TOM YMCJIE KOMITHIOTEPHBIMU
(ymeTp uckaTb M OoTOMparh MH(MOPMAIIMIO, CUCTEMAaTU3UPOBATh M KOPPEK-
TUPOBaThb €€, COCTaBIATb pedepaThl);

— TOTOBUTb COOOIIEHUS U JOKJIAAbl U BBICTYIIATh C HUMM;

— yyacTBOBaTb B NUCKYCCUSIX;

— 0GhOpMIISITh COOOIIEHUs U JOKJIAnbl B MUCBMEHHOM U 3JEKTPOHHOM BUIIE;

— TomOMpaTh K IOKJIagaM, COOOIIeHWSM, pedepaTaM WUTIOCTPAaTUBHBIN Marte-
puan U KOppeKTUPOBATh €ro;



MCMOJb30BaTh IMPUOOPETEHHbIE 3HAHUSI U YMEHHUSI B IIPAKTUYECKON Hesi-
TETLHOCTU U TOBCEIHEBHON YXU3HM JUIS CO3MaHUSI KOMMYHUKATUBHOM cpe-
Jbl B JUajioraXx U OOIIEHUMU;

KUCIIONb30BaTh MPUOOPETEHHbIE 3HAHUS U YMEHUSI B TMPAKTUYECKOU Jesi-
TEJTbHOCTU W TIOBCEAHEBHON >XW3HU I TIOCTPOEHWSI TUIIOTE3bl IO CO31a-
HUIO MOJEJEel CTPOCHUSI BEIIECTB;

MCMOJb30BaTh INMPUOOPETEHHbIE 3HAHUSI U YMEHHUSI B IIPAKTUYECKON Hesi-
TETLHOCTU W TIOBCETHEBHOM XKM3HU IS HAXOXICHUS! TMPaKTUUYECKOTO IMpU-
MEHEHHUSI OCHOBHBIX SIBJIEHUU (PU3UKM B XKU3HU UelOBeKa.

CpenctBa obyyeHUss U BoCNUTaHUSA

KommbroTepHblii Kiacc.
WnTepakTuBHas mocka.
WnTepHeT-pecypchl.
MynbTUMEIUHBINA TIPOEKTOP.
BuneodunbMel.
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[Toorpamma 371€KTUBHOIrO Kypca
«OCHOBbI ®dAPMAKOJNIOINN»

Astop: E. B. IIpoxoposa

NMosicHuTenbHaAa 3anucka

DnekTuBHbIH Kypc «OCHOBBI (hapmakoysoruu» TpeqHa3HaueH [ oOyuaro-
IIMXCST B CTaplleil I1KoJe, BbIOPABIIMX €CTeCTBEHHO-HAayYHbI Mpodwib U
MOTHUBUPOBAHHBIX Ha BBIOOP MpodeccuoHalbHOUN NesaTeNbHOCTU B cepe 3npa-
BooxpaHeHus. [IpenHazHaueHHass IS pealu3aluuu YIIyOJIEHHOIO U3y4yeHUst
OuoJyiornu, TIporpaMMa Kypca CO3ma€T Uil OOYy4aloIIMXCs BO3MOXHOCTbH BbI-
CTpavMBaHUS UHAWBUIYAIILHOW 0O0Opa3oBaTebHOW TPACKTOPUM 3a CUYET U3MEHE-
HUU B CTPYKType, CONEpKaHWW U OpraHu3anuu obpa3oBaTesibHOTO Mpoliecca.

ITporpamma BJEKTMBHOTO Kypca COCTaBjieHa Ha OCHOBe TpeOoBaHMI K
MpeIMETHBIM pe3yJibTaTaM OCBOEHMSI OCHOBHOI 00Opa3oBaTeIbHOU MpOrpamMMbl
no ydyeOHoMy mpeametry «buosorus» s yriayoJ€HHOTO YPOBHS, NMPEICTaBJICH-
HbeIX B DeaepaabHOM TOCYIapCTBEHHOM 00pa3oBaTe/IbHOM CTaHAApTe CPEIHEro
oOiiero obOpa3oBaHMsI, a Takke TPEeOOBAaHUU K JUYHOCTHBIM U MeETaIpeaMeT-
HBIM pe3yjbTaTaM OOy4YeHUsl Il YIJIyOJEHHOIO YPOBHSI CpEemHero oOIlero oo-
pa3oBaHMUSI.

Ilesm Kypca:

— ¢opmupoBaHue y OOydYaloOlIMXCs €CTECTBEHHO-HAyYHOTO MMPOBO33PEHUS,
LIEHHOCTHOTO OTHOIICHUSI K COOCTBEHHOMY 3IOPOBBIO M 3MOPOBBIO OKpYKa-
0)11070'§

— co3maHue YCJIOBUM UISI pa3BUTHUsI TMO3HABaTeJbHOM AaKTMBHOCTU OOydYaro-
IIMXCS B OOJaCTU MEMUIIMHCKUX U (PapMakKoJOTMYECKUX 3HAHWUIA;

— cozmaHue YCIOBMI IIst (pOpMUPOBaHUS Yy OOYyYAIONMIMXCS KOMIIETCHIMIA ISt
HocJIenyiomei MmpoGecCUOHAIBHONM NesITSIbHOCTH KaK B paMKax JTaHHOM
MMpeaMeTHOI 00JacTH, TaK M B CMEXHBIX C Heil 00yacTsXx;

— pas3BUTHE Y OOyYyalolluXcs BHYTPEHHEN MOTHMBALlMM K OOpa30BaHUIO, B TOM
yuclie caMOOOpa30BaHWIO, Ha TMPOTSKEHWM BCEH KM3HU KakK YCJIOBMUIO
yCHEelIHON TMpodecCuoHaIbHOM U OOIIECTBEHHOW AESITEIbHOCTH.

3amaum Kypca:

— ¢opMupoBaHUe TMPENCTaBICHUN O HayKe (papMakoJoThuu, €€ COBPEMEHHbBIX
JIOCTUXKEHUSIX, BO3MOXKHOCTSIX JIEKAPCTBEHHOM Tepamuu B JiedeHUU 3aboJie-
BaHWIA;

— TIOBBILIEHWE KOMIIETEHTHOCTM OOyYalollluxcss B BOIMPOCax HCIOJb30BaHUS
JIEKAapCTBEHHBIX CPEICTB M WX B3aUMMOJEMCTBUS C OPraHW3MOM YeJIOBEKa;



— HCIIOJNb30BaHUE MEXIIPEIMETHBIX CBsI3eld ¢ Ouojordeid M XuMuen st
YCIIEIITHOTO OCBOGHMUSI 3HAHWU 10 (hapMaKOKMHETHKe U (hapMaKOAUHAMUKE
JIEKapCTBEHHBIX CPEICTB;

— BBIpabOTKAa HAaBBIKOB II0 OpraHM3allMd COOCTBEHHOI IMO3HABATEJIbHOM esi-
TEJIbHOCTU U TJIAHUPOBAHUIO €€ pPe3yJIbTaTOB;

— ¢opMUpOBaHME y YyYalllMXCSI YMEHMIA aHaJIU3MpOBaTbh, COIOCTABJISATb, IPU-
MEHSITh TEOPETUYECKME 3HAHUs Ha MPaKTHUKE;

— COBEpIICHCTBOBAaHNWE HaBBIKOB CaMOCTOSITCJIbHONM pPabOTBl C HOITOJHUTEIb-
HOW JIUTEpaTypoll W APYTMMHU CpPeICTBaMU WH(MOPMAIUN — KIWHUKO-(ap-
MalleBTUYECKUMU CIIpaBOYHUKAMM, 3JIEKTPOHHBIMU Oa3aMM JaHHBIX, WH-
TepHET-pecypcaMu — TIPU BBITTOJTHEHUU WHAWBUIYAJIBHBIX YW KOJIJIEKTUBHBIX
IIPOEKTOB, B Y4eOHOM [OeITeIbHOCTH, NpU JOajibHEHIlIeM OCBOCHUU MEdu-
LUHCKUX TIpodeccuii, BOCTpeOOBAaHHBIX Ha pPbIHKE Tpyaa.

OcCHOBHBIE HJEH Kypca:

— wuHTerpauust (apmakonoruu ¢ (U3MOIOTHEN, OMOXUMUEHl M OpraHUYEeCKOM
XUMUEN;

— KOMIIJIEKCHBI TIOAXON K M3YyYeHWIO B3aUMOJEUCTBUS JEKapCTBEHHBIX Tpe-
[apaToB C >XMBBIMU OPTaHU3MaMU;

— HakoruieHue uHbopmauuu o6 3hEHEKTUBHOCTU U 0E30MaCHOCTU TIpUMEHEe-
HUS JIEKapCTB;

— 3HAYMMOCTHb (DapMaKOJIOTUM IUISI COBPEMEHHON MpPaKTUYECKOW METUITUHBI.
O6mast xapakTepucTMKa Kypca. DJIEKTUBHBIA Kypc HampaBjieH Ha OCBO-

eHre OOydJaloIUMUCS 0a30BBIX 3HAHUI 1O (PapMaKOJIOTUH, KOTOPHIE ITO3BOJISIT

OyaylmMM BpadaM, TpoBu3opam, denpaiiepaM, Meacéctpam u (apmaiieBTam

YCIICILIHO OPMEHTUPOBATHCSI B OOJIBIIOM KOJMUYECTBE IIpEIiapaToB U YCIOBMSIX,

obecrneunBaoInX uX 3¢hdeKTUBHOEe M 0e30MmacHoe MCIojb3oBaHue. Jlekap-

CTBEHHAsl Tepamnusl B HACTOSIIEE BpPEeMs MCIOJb3YyeTCsI TIPU JICUEHUU aOCOTIOT-

Horo OosblIMHCTBA O0JbHBIX. I[Iporpecc B KaXgoil KJIMHMYECKOW obOaactu

(kapauomnorusi, MyJTbMOHOJOTHS, TAaCTPOIHTEPOJIOTHUSI, SHIOKPUHOJIOTHSI, HEBPO-

JIOTUSI, TICUXMATPUSL U JIP.) BO MHOTOM 3aBHCUT OT HPUMEHSIEMBIX JIEKAPCTBEH-

HBIX CPEICTB.

AKTYaJIbHOCTb JAaHHOTO Kypca OIIpeAe/sieTcs] HeOOXOMMMOCThIO 3HAHMIA OC-
HOB (hapMaKoJOTUU JJIsI CIEIAATUCTOB JIIOO0OW MENWIIMHCKOUW W (dapmaleBTh-
YECKOM CHEeLNaTbHOCTHU.

YueOHO-MeTOIMYECKOEe O0ecrnmeyeHrne Kypca COCTOUT U3 y4eOHOTro TOCOo-
Oust Is O0y4yamIIMXcs M TPOTrpaMMbl 2JIEKTUBHOTO Kypca. YueOHoe mocobue
BKJIIOYAET COIEpKATEIbHYI0O 4acTh Kypca, KOTopasi COCTOUT U3 TEOPETUYECKOIO
MaTepuana M IIpakKTUKyMa, a TakKe METOOMYECKMII armapar (BOIpOChl U 3a-
IaHWsI, TeMbl JUIsT pedepaToB W Mpe3eHTalIiA).

B mporuecce peanusanuy JaHHOTO 3JIEKTUBHOTO Kypca BO3MOXHO HCIIONb-
30BaHUE JTIOOBIX COBPEMEHHBIX O0pPa30BaTEIbHBIX TEXHOJOTUU MO yCMOTPEHUIO



yuuTessl, TAKMX OpraHu3allMOHHBLIX (OopM OOYy4YeHHUSsI, KaK JIEKLMU, CeMUHApHhI,
Oecenpl, MpakKTUYECKUE M JaOopaTOpHbIe PabOThI, MCCeaoBaTebCKue padoThI,
KOH(pepeHIUU.

Ilpu nocTpoeHuMM y4yeOHOro Tpollecca MCHOJB3YIOTCS CJACAYIOIIME BHABI
JIeATeJIbHOCTH. OCBOCHUE TEOPETUUECKOrO MaTepuaia IT0COOMS; BBITIOJIHEHUE
MpakKTUUYECKUX padOT IO HAMMCAHUIO PELENTOB Ha JIEKApCTBECHHBIE IIperapaThl
Pa3IUYHBIX JIeKAPCTBEHHBIX (OpM, IO OIPENEICHUI0 ONTUMAJIbHOIO peXuMa
JIO3UPOBAHUS MperapaTroB, aaeKBaTHOIO Je4eOHbIM 3adadaM, a TakxKe crocoba
BBEIEHUS JEKApCTBEHHBIX CPeACTB U Ap. Ilo uTtoramM wu3ydeHUs KaxXKAoW TeMbI
Kypca oOyuvaroliuecss TOTOBSIT WHIWBUAYaJIbHBIN/KOUIEKTUBHBI IPOEKT WIN
pedepar. TemaTka TIpOEKTOB M pedepaToB MpUBEICHA B MOCOOMM U OIpenc-
JISIETCSI TI0 BBIOOPY OOYyYaloOIIMXCS B 3aBUCUMOCTU OT MX HMHTEPECOB U BO3-
MOXXHOCTEH.

dopMaMM KOHTPOJISI MOTYT CIYKUTb OTYETHI 11O BBIMOJIHEHMIO MPAKTUKY-
Ma, TeCTUPOBAHWE MO 3aBEPIICHUM W3YyUYECHUS COOEpXKaHUSI KaXKIoil TeMbl Kyp-
ca, Mpe3eHTaluMus MpOoeKTa WJIM 3aliuTa pedeparta.

CopepikaHue Kypca
Beenenune (2/4 4)

®apmakonorusi Kak Hayka. E€ cBs3b ¢ ApPYyrMMU HayYHbIMU AUCLIMILIMHA-
MU: OMOJIOTUYECKUMU, MEIUIIMHCKUMU U ¢hapmarieBTudeckuMu. OCHOBHBIE 3a-
naun (apmakonornu. OCHOBHbIE cocTaBJsitonue (hapMakoJOruu: TeopeTuye-
cKasi, 9KCIepuMMeHTalbHasi M KIMHMYecKas. Pasmenbl dapmakosioruu: ooOimast
¢dapmakonorusi u yactHasi apmakonorusi. PapMakoknuHeTukKa U hapMakoI-
HaMMKa — pazienbl odlleit hapMakoaoruu.

Hcropus dapmakonoruu. OCHOBHbIE Tallbl pa3BUTUSL (hapMaKOIOTUU: IM-
NMUpUYecKnii U HaydHblil. Pynonbd ByxreliMm — OCHOBOIIOJOXHUK COBPEMEH-
HOW BKCcriepuMeHTaIbHOU (hapmakonoruu. OTeyecTBEHHbIE YYEHBbIE, BHECIIUE
Oonbioil BkiIan B ¢apmakonoruwo: H. M. AmOonuk-Makcumosud, A. I1. He-
mobuH, H. W. TTuporos, H. Il. KpaBkoB u ap.

Tema 1. OcHoBbl apmanun (13/26 9)

JlekapcTBeHHass HOMEHKJIaTypa M TEPMMHOJOTHUS: JIEKAPCTBEHHOE CPEICTBO,
JIKAapCTBEHHBIN TMperapar, JieKapcTBeHHas ¢dopma, pelenT, JeKapCcTBeHHas
I03a, TIaBHOE JACHCTBUE JIGKAPCTBEHHOIO CPEICTBAa, MOOOYHBIC NCWCTBUS Jie-
KapCTBEHHOTO CPENCTRBA.

McToYHUKM MONTydeHUs] JIEKAPCTBEHHBIX CPENCTB: HAMpPaBJIECHHBIA XUMUYE-
CKMIl CUHTE3 TMpernapaToB; SMIUPUUECKUN TyTh, CKPUHUHT; U3ydeHUE U UC-
MOJIb30BaHNUE JIEKAPCTBEHHOIO ChIPbsl; BbIOEJICHME JIEKAPCTBEHHBIX BEIIECTB,
SBIISIIOIIMXCST TIPOAYKTAMU SKU3HEIESITEIbHOCTH TPUOOB M APYrUX MUKPOOpra-
HU3MOB.



dapmakoTepanusi. Buabl jgeKapcTBEHHOI Tepaluu: 3TUOTPOIIHAsSI, ITaTOreHe-
TUYECKasl, 3aMeCTUTEIbHas, CUMIIToMatndeckasi. PapmakonpoduiaakTuka u e€
pOJIb B MpenynpeXxIeHnn 3a00JIeBaHUI C IIOMOIIBIO JIGKADCTBEHHBIX CPEICTB.

Dranbl CO3MaHUsI HOBOTO JIEKAPCTBEHHOTO IIperiapaTa: JabopaTopHble M3bI-
CKaHUsl, KJIMHUYECKUE WCITBITAHUS, PEeTUCTpallusi, BHEAPEHUE B IIUPOKYIO Me-
JULMHCKYIO IPaKTUKY.

Knaccudukauuss ngekapcTBeHHBIX cpencTB. [IpuHLUOBL  KilaccubUKaLUU.
Knaccudukanust nekapcTBEeHHBIX CpelacTB Io andaButry. Kitaccudukanus Je-
KapCTBEHHBIX CPEACTB MO XMMHYECKOMY cTpoeHMio. Dapmakojgormyeckast
knaccudukamnus, dapmakoTepaneBTuIecKass Kiaccudukaius, aHaTOMO-Tepa-
MeBTUUeCKO-xuMuueckass kinaccudukamust (ATX), xkmaccudpukanmss CAS.

OCHOBHbIE Ha3BaHUsI JIEKAPCTBEHHBIX CPEICTB: XMMUUYECKOE Ha3BaHUeE,
MeXIyHaponHoe HemaTeHToBaHHoe HaszBaHue (MHH) u mateHTOBaHHOE KOM-
Mepueckoe HaszBaHue. OpHUIMHaJIbHOE JIEKAPCTBEHHOE CPENCTBO (MJIM OpEH).
I'enepuueckuii mpemnapaT (IkeHepuK). JIXXKeHepuKoBbIe MHpernaparbl MO TOPIro-
BbIM ((DUPMEHHBIM) Ha3BaHMEM M II0A MEXIYHAapOIHBIM HEIaTeHTOBAaHHBIM
Ha3BaHMeM. [IpoOyiema KadyecTBa M TIOMIMHHOCTU JIEKAPCTBEHHBIX CPENCTB.
danbcruUIIMPOBaHHOE JIEKAPCTBEHHOE CPEICTBO, HENOOpPOKAaYeCTBEHHOE Jie-
KapCTBEHHOE CpPEACTBO, HE3aperuCTPUPOBAHHOE JIEKAPCTBEHHOE CPEACTBO.

OcHOBHI n030ji0oruM. JlekapcTBeHHas1 no3a. Buabl JeKapCTBEHHBIX H03 IO
crnoco0y NeiCTBUS: MMHUMAaJIbHAsI, TepalleBTUYeCKasl, TOKCHYecKas U JeTalb-
Hasl; MO KOJMYECTBYy IIPUMEHEHMSI B CYTKM: pa3oBas, CyTOUHas, KypcoBas,
yaapHasi, TpodwiakTuieckast, TMoauepXupatomasi. [IpUHIUITBI TO3UPOBAHMSI.
EnuHuubl M3MepeHus JIeKapCTBEHHBIX CPENCTB.

Peuenr. IlpaBuna odopmieHus peuentoB. Crpykrypa peuenta. Odunu-
HaJbHbIEe M MarucTpajbHbIe JIEKapCTBEHHBIC IIperaparThl. JleiicTBytomue dop-
MBI pellenNTypHBbIX OJIAHKOB Ha JieKapcTBeHHBbIe IpemapaThl (No 148-1/y-88; No
148-1/y-04 (i1); Ne 148-1/y-06 (i1); Ne 107-1/y). JlaTuHCKME TEepMMHBI U MX
COKpAIlIeHUsI, UCTIOIb3yeMbIe MMPU HAMWCAHUM PEIENTOB.

Tsépnble JieKapcTBEHHbIE (OPMbI: TIOPOIIKK, TaOJETKU, Jpaxke, KarcCysbl,
rpaHyjibl, KapaMeiu, MNacTWJIKW, KapaHdallu U Ap. Msrkue JieKapcTBEHHbIE
(dopmbl: Ma3u, Teaud, KPeMbl, IACThl, JUHUMEHTHI, CYNIIO3UTOPUHU, ILIACTHIPU
n np. Kunkue jekapCcTBeHHBbIE (DOPMBI: pacTBOPBI, CYCHEH3WMM, HACTOU U OT-
Bapbl, HACTOWKM, MUKCTYpBI, CHUPOIIBI, CIM3U M Ap. [azooOpas3Hble JieKap-
CTBEHHbIE (DOPMBI: Ta3bl MEIUIIMHCKHUE, adpo30yiu, crpen u ap. OcobeHHOCTH
peuenTypbl TBEPABIX, MATKUX, KUIKUX U Ta3000pa3HbIX JIEKAPCTBEHHbBIX (DOPM.

Tema 2. OcHoBbl (hapmakokuHeTuku (8/16 u1)

[Tyt BBemeHMs JieKapCTBEHHBIX BEIIECTB B OPraHMU3M. DHTEpajbHbI MYTh
BBEIACHUS: 4Yepe3 poT, TMOoi $3bIK, uyepe3 TMpsmylo kulliky. [lapeHTepanbHbIl
MyTh: WHBEKIUU, WHTAISIIIUM, HAHECEHUE TIperapaTa Ha KOXY W JIETKOIOCTYII-
HbIE CIIM3UCTBIE OOOJOYKM I[NIa3, HOCa, yxa.



MexaHU3Mbl BcachblBaHUs JIeKapCTBEHHBIX cpedcTB. IlaccuBHast muddysus.
Oo6neruénHasg anddys3musd. AKTUBHBIN TpaHcropT. Duisrpanms. ITuHOIWTOS.
dakTophl, BIUSIOIINE Ha MPOLIECC BCAChIBaHMSI.

BuonoctymHOCTh JeKapCTBEHHOTO Iperapara. buoskBuBaseHTHOCTH (dap-
MaKOKWHETUYEeCKasi 9KBUBAJEHTHOCTb) JIEKAPCTBEHHBIX CPEICTB.

PacnpeneneHune JekapCcTBEHHBIX CPEACTB B OpraHu3Me. 3aBUCHUMOCTh 3TOTO
mpoliecca OT PaCTBOPUMMOCTH JIEKAPCTBEHHOIO BellleCTBAa B BOIE WM JIMIIMAAX, OT
CTEIICHN CBSI3BIBAaHUSI JICKAPCTBEHHBIX CPEICTB C TPAHCIOPTHBIMM OeIKaMu Kpo-
BHM, OT CTEIIEHM WX MOHM3AIMU, OT MHTEHCMBHOCTM KPOBOCHAOXEHMs opraHa, OT
CTETIeHU CPOJCTBA JIEKAPCTBEHHBIX ITPEIAapaToB K TeM WM WHBIM OpraHam.

JlemmoHMpoBaHME JIEKAPCTBEHHBIX BEIIECTB B opraHu3me. JlabuiabHoe M cTa-
OMJIbHOE OCMOHMPOBAHUE JEKAPCTBEHHBIX CPEICTB B OpPraHMU3Me >KMBOTHBIX U
yeoBeKa.

Mertabonausm (6uoTpaHchopmMalysi) JeKapCTBEHHBIX CPEICTB B OpraHU3Me,
B pe3y/jbraTe KOTOPOIO ITPOMCXOMUT CHIDKEHHE MX TOKCMYHOCTU. OpraHbl, Me-
TaOOJIM3UPYIOIINE JIEKAPCTBEHHBIE CpencTBa (MeYeHb, KeIyIoK, KUIIEYHUK,
MOYKHU, JIETKME, KOXa, MO3T). DP@EeKT MepBOro MpOXOXKACHUS JIEKAPCTBEHHOTO
BellecTBa 4epe3 mnedeHb. [ley€HouHbll KinupeHc. Pa3pl OuoTpaHChHOpPMAIIUN.
Peaxkiiuu [ ¢da3pl — HecMHTeTUYECKUE peaklUU, WM MeTabojnyeckasi TpaHc-
dopmanus; peakumu II dasbl — cUHTETUYECKME peaKlMK, WM KOHBIOTAIIWS.
JleiicTBUE JeKapCTBEHHBIX CPEACTB Ha (hepMEHTAaTUBHYIO aKTMBHOCTb OpPraHOB,
y4acTBYIOIIMX B OumoTpaHchopMmanuu. SBIeHUS WHAYKIIMM W MHTUOMPOBaHUS,
yJacTue JeKapCTBEHHBIX BEIIECTB B ITHX ITIpolleccax.

BriBeneHue, mim 3KCKpelus, JIEKapCTBEHHBIX BellIecTB M3 opraHusma. Iloueu-
Hasl BKcKpelus: (Ki1yOoukoBasi (buIbTpalivsi, aKTUBHAasI, WIM KaHajblieBasl, CeKpe-
usi, peabcopOiusi). [ToyeuHblii KIMpeHC. DKCKpeLMsl JIeKapCTBEHHBIX BEIIECTB C
JKETYbIO TICYCHBIO, Yepe3 JIETKHE, ¢ MOJIOKOM KOPMSIIEi MaTrepu, CO CIIIOHOM.

Tema 3. OcHoBbl hapmakoguHamMuku (4/8 q)

dapmakosornyeckue 3(@eKThl JIeKapCTBeHHbIX BelnecTB. Jlokanmu3anust
JIEUCTBUS JIEKAPCTBEHHOTO BEIlECTBA B OpraHu3Me. MexaHu3Mbl JEHCTBUS Jie-
KapCTBeHHbIX BellecTB. OCHOBHbIE MUIIEHU JEWUCTBUSI JIEKAPCTBEHHBIX Be-
IIECTB: PELENTOPhl, WOHHbIE KaHaJbl, (EPMEHTHI, TPAHCIIOPTHBIE CUCTEMBI.
Bunpr peuentopoB. Addunuter. BeliectBa aroHMCTbl, aHTAarOHMCTbI, arOHMU-
CTBI-aHTarOHUCTBHI.

Bunpl aeiicTBUSI JIeKapCTBEHHBIX BeIIeCTB. MecTHOe W pe30opOTMBHOE Oeii-
CTBUE JIEKAapCTBEHHBIX cpencTB. [IpsMoe um kocBeHHOe neilicTBue BeliecTB. M3-
oupartenbHoOe (2JIEKTMBHOE) M HeuzOupaTelbHOE AclicTBUe IperaparoB. OOpa-
TUMOE W HeoOpaTuMoe [eWCTBUE JIEKApCTBEHHBIX cpencTB. OcHOBHOE (IJaB-
Hoe) U TI0OO00YHOE NEeWCTBUE JIEKapCTBEHHBIX cpeacTtB. [lonoxurtenpHoe U
OTpHUILIATENIBHOE TTOOOYHOE NEWCTBUE MPEnaparos.



Tema 4. Bimsaxaue pa3andyHbiX (akTopoB Ha (PapMAKOKHMHETHKY
u (hapMaKOIMHAMMKY JIEKAPCTBEHHbIX BemiecTB (6/12 u)

dakrTophl, BIMgIONINE Ha pas3Butue Gapmaxkojgorudeckoro adoexra: dap-
MaKOJIOTUYECKME CBOMCTBA JIEKAPCTBEHHBIX BEIIECTB, CBOMCTBA OpraHu3Ma
(TTon yejgoBeKa, €ro BO3pacT, Macca Tela, COCTOSIHUE OpraHu3Ma, TeHeThde-
CKHE OCOOCHHOCTU, OUOJOTMYECKUE PUTMBI), PEXMM MUTaHUS. PexXuM HaszHa-
YEeHUs JIEKAPCTBEHHBIX CPEICTB KaK (haKTOp, OKa3bIBAIOIIWI BIUSHUE Ha UX
JeiicTBe B opraHusme. [loBTOpHOe TpHMEHEHHE JIEKAPCTBEHHBIX BEIIECTB.
Kymynsauusi, ceHcuOuan3auusl, NpUBbIKaHUE (TOJIEPAHTHOCTb) U JIeKapCTBEH-
Hasl 3aBUCUMOCTb — SBJIEHMSI, HaOJIogaeMble IIPU ITOBTOPHBIX BBEICHUSIX Jie-
KapCTBEHHOro BelecTBa. [lcuxmueckast JIeKapCTBEHHAasl 3aBUCUMOCTD, (hU3NUe-
CKasl JIEKapCTBEHHAsl 3aBUCHUMOCTb, aOCTUHEHTHBIA CUHAPOM — BUIbI IIPOSIB-
JIEHUs JIeKapCTBEHHOM 3aBUCHUMOCTH.

KoMGUHUpOBaHHOE TIpUMEHEHHME JIEKApCTBEHHBIX BelnecTB. CUHEPIU3M,
AHTArOHU3M M CHUHEProaHTaroHW3M TIIPU COBMECTHOM (KOMOMHUPOBAHHOM)
MIPUMEHEHUU JIEKAPCTBEHHBIX cpeacTB. @DapmalieBTUYecKoe, dapMaKkoio-
rmyeckoe U (papMaKOAUMHAMUYECKOE B3aMMOIECTBUE JIEKAPCTBEHHBIX CPEICTB.

IToGouHbIE OEMCTBUS JIEKAPCTBEHHBIX CPEICTB HEaJIEPrMYeCKOil M ajuiep-
rudyeckoil mpuponbl. Tokcumueckoe AeiCTBUE JIEKAPCTBEHHBIX BEIIECTB, BbI-
3BaHHOE WX Iepelo3MpOBKOii. MyTareHHOe M KaHIEPOIeHHOE IECTBUE Jie-
KapCTBEHHBIX BEIECTB.

Tema 5. O6oO0ImEeHne U KOHTPOJIb 3HaHuii (1/2 u)

3amura pedeparoB, AeMoHcTpalMs mpe3eHTanuii. KoHTpoibHOE TecTUpo-
BaHue. IlogBegeHue UTOroB (KpymIbIi CTOJI).

TemaTnyeckoe ninaHunpoBaHune

Kypc paccuuman na 35/70 u (1 uau 2 u 6 Hedenro), pe3epsHoe 68pemst
1/2 u. Tlpenmaraemoe ITaHMPOBAHUE SIBJISIETCS MPUMEPHBIM: YUUTEIb MOXET KOp-
PEKTMPOBATh CONEpPXKaHUE YPOKOB M paclipelie/ieHre JacoB Ha M3y4eHHe marepualia
B COOTBETCTBMM C YPOBHEM ITOATOTOBKM OOyJalOIIMXCS U Chepoil MX MHTEPECOB.

Konunuyectso
Tema OCHOBHOE€ cogepxxaHume (el
35 70
BeepeHue (2/4 u)
BBenenue B (papmako- dapmakonoruss kak Hayka. OCHOBHEIE 1 2
JIOTUIO 3amauu ¢apMakosioruu. E€ cBsizb ¢ apy-
TUMU HayYHBIMU TUCLMTIIMHAMU




IIpoooancenue

Konun4yectBo
4acoB
Tema OcHOBHOe copgepiKaHue
35 70

Wctopust papmakono- OCHOBHBIE 3Tanbl pa3BUTUSI (papMako- 1 2
™Mu gorund. OTedyecTBEHHbIE YyUE€HbIE, BHEC-

e OosblIoON BKAaA B (papMakKoJOrvio

Tema 1. OcHoBbI ¢hapmauum (13/26 u)

JlexapcTBeHHbBIE Cpeln- JlexapcTBeHHas1 HOMEHKJIaTypa U Tep- 1 2
CTBa: HOMEHKJIATypa u MUHOJIOTHUSI: JIEKAaPCTBEHHOE CPEICTBO,
TePMUHOJIOT S JIEeKapCTBEHHBII Iperapar, JIeKapCTBEH-

Hag ¢dopma, pelenT, JeKapcTBEeHHas 10-

3a, INIAaBHOE JICHCTBUE JIEKAPCTBEHHOTO

cpencTBa, MOOOYHBIE NEHCTBUS JIEKap-

CTBEHHOI'O CpEeICTBa
WcTounuku moiyde- W CcTOUHMKY TIOJydeHUs JIeKapCTBEHHBIX 1 2
HUS JIEKApCTBEHHBIX CPEeICTB: HaMpaBJE€HHbIN XMMHUYECKUI
CpEeICTB CHHTE3 IIPeIapaToB; dMIIMPUYECKUIA

MyTh; CKPUHUHT
DTanbl Co3IaHUsT HO- DTanbl CO3JaHUSI HOBOTO JICKAPCTBEHHO- 1 2
BOTO JIEKAPCTBEHHOTO ro Tiperapara: JabopaTOpHbIE M3bICKA-
mnpernapara HUsI, KJIMHUYECKUE WCIIbITAHWSI, PEru-

cTpalysi, BHEAPEHUE B IIMPOKYIO MEIM-

IIUHCKYIO TIPaKTUKY
IIpuHLMIIBI KJAcCU- Kitaccudpuxkaiyst ekapcTBEHHbIX 1 2
duKanm JeKapCcTBEH- cpencTB mo ajadaBuUTy, MO XUMUYECKOMY
HBIX CPEICTB CcTpoeHUIo, (hapMakojiornyeckas, gap-

MaKoTeparieBTU4ecKasi, aHaTOMO-Tepa-

TEeBTUYECKO-XUMHUYECcKas Kiaccupuka-

uuu, kinaccudukamnuss CAS
ITonsarue o nexkap- OCHOBHBIE Ha3BaHMS JIEKAPCTBEHHBIX 1 2
CTBEHHOM CpE/ICTBE, CPEICTB: XMMHUYECKOE, MEXIYHAPOTHOE
JIEKAapCTBEHHOM IIpe- HermareHToBaHHOe (MHH) m marenTo-
rnapare M JIeKapCTBEH- BaHHOE KomMepueckoe. OpuUrnHajbHOE
HOi1 dopmMme JIEKAPCTBEHHOE CPEACTBO M FeHepHUde-

CKUI mpernapar




IIpoooascenue

KonunuyectBo
4YacoB
Tema OcHOBHOe copgepiKaHue
35 70

OCHOBBI J1030JIOTUU JlekapcTBeHHast no3a. Buawl jekap- 1 2

CTBEHHBIX J03: MMUHUMaJIbHAsI, TepareB-

TUYECcKasi, TOKCUYecKas, JieTajlbHas;, pa-

30Basi, CyTOYHasl, KypcoBasi; ynapHas,

npodumakTudecKas, IMoIIepKUBaroIasl.

IpuHIIMIIBI TO3WMPOBAHUS
PeuteniT, ero crpykrypa IlpaBuna odopmMiieHUsT PEIIeTTOB. 1 2
u TipaBuiia odopmiie- CtpykTypa peuenta
HUS
PeuenTtypa TBEpPOBIX Peuenrtypa TBEpPABIX JIEKAPCTBEHHBIX 1 2
JIEKapCTBEHHBIX (hopM ¢dopM (TTOpoOIIKM, TaOIETKU, Ipaxe,

Karcyibl, IpaHyJibl, KapaMeau, MacTu-

KU, KapaHjaalv 1 Ap.)
Peuenrtypa msrkux Peuentypa MSITKMX JieKapCTBEHHBIX 1 2
JIEKapCTBEHHBIX (OpM ¢dopm (Masu, renu, Kpembl, MacThbl, JU-

HUMEHTBI, CYITIO3UTOPUH, TIACTBIPU

u 1p.)
Peuentypa Xunkux u Penentypa kunkux (pacTBOpbI, CyCHEH- 1 2
ra3oo0pa3HbIX JieKap- 3UM, HACTOW M OTBAapbl, HACTOWKMU,
CTBEHHBIX (opM MMKCTYPbI, CUPOIIbI, CIM3U W Ap.) U Ta-

3000pa3HBIX JIeKapCTBEHHBIX (hopM (Ta-

3bl MEIUIIMHCKNE, adpO30JH, CIIpeu

v 1p.)
[Ipaktnueckasi pabota IlpakTuueckas pabora «Hamucanue pe- 1 2

LIENTOB Ha TabJIeTKWU, Ma3u, PacTBOPHI,

MUKCTYPBI W JIp.»
O6ob6uiarolee 3aHs- O606meHne 3HaHUil 0 Teme «OCHOBBI 1 2
T™HE dapMam»
Koutponb 3Hanuii mo TecroBast mpoBepouHasi paboTa IO Teme 1 2
TeMe «OcHOBHBI (hapManuum»




IIpoooancenue

Konuuyectso
4yacoB
Tema OcHOBHOe copgepiKaHue
35 70
Tema 2. OcHOBbI ¢hapMakoKMHETUKMN (8/16 u)
Ilytu BBeaeHUs JieKapCTBEH- DHTepaJIbHbIE M MapeHTepalbHbII 1 2
HBIX BEIIECTB B OPraHU3M MyTU BBEIEHMS JIEKAPCTBEHHBIX
BEIIECTB B OPTaHU3M
MexaHu3Mbl BcachbIBaHUS IMaccuBHag muddysusa. Ob6ner- 1 2
(TpaHcTIOpTa) JIeKapCTBEH- yéHHas1 muddys3usa. AKTUBHBIN
HBIX CPENCTB tpaHcnopt. Punbrpanus. [MuHo-
LIUTO3
buonocrynHocts. Pacnpene- buonoctynHocth U OHMO3KBUBA- 1 2
JICHUE JIeKapCTBEHHbIX Be- JICHTHOCTb JIEKaPCTBEHHBIX
1IECTB B OpraHU3Me CpEeInCTB.
Pacnipenenenue nekapCcTBEHHBIX
CPEICTB B OpraHU3Me
JlertoHnpoBaHuEe JeKap- JlabuiibHOE M CTaOMJIBHOE MEIT0- 1 2
CTBEHHBIX BEIECTB B Opra- HUPOBAHUE JIEKAPCTBEHHBIX
HU3Me CPENCTB B OpraHU3Me
Merabonusm (6uorpaHcdop- OpraHbl, MeTaboIM3UpyoLIUe Jie- 1 2
Malus) JIeKapCTBEHHBIX KapCTBEHHBIC cpeacTBa. Peakuuu
CpeICTB B OpraHu3Me I u II ¢a3 6uorpaHchopmanu
BriBeneHue nekapcTBEHHBIX DKcKpelus JTeKapCTBEHHBIX Be- 1 2
BEUIECTB M3 OpraHu3Ma LIECTB Yepe3 MOYKHU, C XKEITYbIO
MeyeHblo, yepes JErkue, ¢ MoJIo-
KOM KOpMsIeli MaTrepu, co CIIo-
HOWU
Oo6o6matoriee 3aHSATHE O06o01eHne 3HaHUI MO TeMe 1 2
«OCcHOBBI (hapMaKOKMHETUKN»
KoHTpoab 3HaHMIiI TTO TeMe TectoBasi poBepouHasi pabora IO 1 2
TeMe «OCHOBBI (papMaKOKMHETU-
Ku»




IIpooonscenue

Konunyectso
YyacoB
Tema OcHOBHOe copgepiKaHue
35 70
Tema 3. OcHoBbI ¢hapmakognHamukn (4/8 4)
dapmakonornyeckue Jlokanuzauusi AeUCTBUSI JIEKAPCTBEHHOTO 2 4
3¢ deKThI. BellleCTBA B opraHusme. MexaHU3Mbl
Jlokanuzauust 1 Mexa- JNEACTBUSI U1 OCHOBHbIE MULIEHU JAeii-
HU3MBI NIECTBUS Jie- CTBUSI JIEKAPCTBEHHBIX BEILECTB
KapCTBEHHBIX BEILECTB
Bunbl nelictBust je- Bunbl neiicTBusi TeKapCTBEHHBIX Be- 1 2
KapCTBEHHBIX BEILECTB LIECTB: MECTHOE W Pe30pOTUMBHOE, Mpsi-
MO€ U KOCBEHHO€, M30MparesbHOe U
HeunsOuparesibHOe, 00paTUMOe U HeoO0-
paTMMoe, OCHOBHOE U TMOOOYHOE
O600611eHne U KOH- O0600611eHre 3HaHWI U TecToBas MpPOBE- 1 2

TPOJIb 3HAHUU TIO Te-
MC

pouHag pab6orta 1o teme «OCHOBBI (ap-
MaKOIWHAMUKW»

Tema 4. BnusiHne pasnuyHbiX (pakTopoB Ha papMaKOKUHETUKY N ¢apmako-

ANHaMWKY NneKapcTBeHHbIX BewectB (6/12 u)

daxkrtopsl, BIUSIONINE daxkropbl, BAUSIONIME HA pa3BUTHE 2 4
Ha pasBuTue dapma- ¢apmakonornueckoro s dekra: cBoii-
KOJIOTUYECKOTO 3(h- CTBa JIEKApCTBEHHBIX BEIIIECTB, CBOMCTBA
dexra opraHusma (I1oJ1 4yejoBeKa, €ro BO3pacT,

Macca Tejla, COCTOSIHME OpraHu3Ma, Te-

HEeTUYeCcKHe OCOOEHHOCTH, OUOoIornye-

CKHME PUTMBbI), PEKUM TUTAHUS
Pexxum HazHaueHust Pexxum HazHaueHUsT JTeKapCTBEHHBIX 1 2
JIEKapCTBEHHBIX CpPeNCTB Kak (akTop, BAUSIOIIMN Ha UX
cpencTB neiictBue B opraHusme. [ToBTopHOe

MPUMEHEHUE JIEKapPCTBEHHBIX BEIIECTB
Komb6uHupoBanHoe CuHeprusm, aHTaroHU3M M CUHEProaH- 1 2

NpUMEHEHUE U B3au-
MOJICICTBUE JIEKap-
CTBEHHBIX BEIECTB

TaroHMU3M I1npu COBMECTHOM (KOMGI/IHI/I—
pOBaHHOM) TIIPUMCHCHHNUN JICKAPCTBCH-
HBIX CpCACTB




IIpoooancenue

Konunyecteso
Tema OcHOBHOe copgepiKaHue Hacos
35 70

[TobouHoe U TOKCHUUE- I[ToGouHble neicTBUSI JeKapCTBEHHbBIX 1 2
CKOe NIelCTBUE JieKap- CPENCTB HeaUIepruueckoil U ajuiepruye-
CTBEHHBIX BEIIECTB ckoit mpuponbl. TOKCMYECKoe, MyTareH-

HO€ M KaHIIEpOTeHHOE NeHCTBUE JieKap-

CTBEHHBIX BEIICCTB
O6001IeHe 1 KOH- O060061IeHNe 3HAHWI M TeCcToBasl MpPOBeE- 1 2
TPOJIb 3HAHUI MO Te- pouHasi paboTta 1o Teme «BiusHue pas-
Me JIMYHBIX (haKTOPOB Ha (hapMaKOKMHETU-

Ky U (hapMaKoaIMHAMUKY JIeKapCTBEHHBIX

BEIIECTB»

Tema 5. OGo6LLeHe U KOHTPOMNb 3HaHUI (1/2 u)
3aKII0YUTEILHOE 3amura pedepaToB, MPOEKTOB, IEMOH- 1 2
obo01aoliee 3aHsTHE crpaumsi npe3eHrtanuii. [TonBeneHue

WUTOTOB (KPYIJIBIA CTOJI)
PesepBHOE Bpemsi 1 2

I'InaHMpyeMble pe3ynbTaTtbl OCBO€HUA KypcCa

B pesynbrate u3yyeHus 3JEKTUBHOTO Kypca Ha YPOBHE CpPEIHEro oOIIero
oOpa3oBaHMsl y yyaluxcs OyAyT chOpMUPOBaHBI CleAyOlIe MpeaAMeTHbIe
pe3yJbTaThI.

Muawuiica nayuwumcs:

— TIPUBOIMTH MPUMEPHI BKJIalla POCCUMCKUX M 3apyOeXXHBIX YUYEHBIX B Pa3BU-
The (hapMaKoJIOTUH;

— pasnuyaTh U OMUCKHIBATh IO BHEUIHEMY Buay (M300paXkeHWI0) U OMUCAHU-
sIM pa3indHble (OPMBI JIEKAPCTBEHHBIX TMPETNapaTos;

— CpaBHUBAThb OCHOBHBIC KJIacCU(PUKAIIMU JIEKAPCTBEHHBIX CPENCTB, OMO3KBUBA-
JIEHTHOCTb PA3JIMYHBIX JIEKAPCTBEHHBIX CPEACTB, METAOOJMU3M JIEKapCTBEHHBIX
CPEICTB B Pa3IMYHBIX opraHax, peakuum omorpancgopMamum [ n 11 da3zsr;

— Ha3bIBaTh M apryMEHTUPOBATh OCHOBHBIE 3amauu (hapMaKoJIOTHUU;

— MPUMEHSITh OOIIEHAYyYHbIE, YACTHbIE METOJbl HAYYHOTO TO3HAHUS C LIEJbIO
uzydyeHust (hapMakoJIOrMYecKux TMPOILECcCOB U SIBJICHUI, COBpeMEHHYIO (ap-
MAaKOJIOTUYECKYI0 TEPMUHOJIOTUIO JJISI OOBSICHEHUSI OMOJIOTUYECKUX 3aKOHO-
MEpHOCTEN MeTabonusMa, (apMaKOKMHETUYECKUX U (dapMaKoOAUHAMUAYEC-
CKUX TIPOIIECCOB;



BBISIBJISITH TIPUUMHHO-CJICACTBEHHbIE CBSI3U MEXIy BBOAMMBIMU JIEKAPCTBEH-
HBIMU J03aMW U UX BJIMSHUEM Ha OpPraHU3M, CBOWCTBAMM JIeKapCTBEHHBIX
cpenctB (pacTBOPUMOCTb B BOIE WJIM JIMIIMIAX, CTENEeHb CBS3bIBAHUS C
TPAHCIIOPTHBIMU OeJKaMU KpOBHM, CTeNeHb WOHU3alMU, WUHTEHCUBHOCTD
KPOBOCHAOXeHUsI OpraHa, CTENeHb CPOACTBA K TEM WJIM WHBIM OpraHaMm) W
UX paclipefelieHeM B OpraHU3Me;

OOBSICHSITH CBSI3b OMOJIOTMYECKUX 3HAHUM CO 3HAHUSIMU IO (hapMaKOKUHE-
TUKe U (papMaKoAMHAMUKE JIEKAPCTBEHHBIX BEIIECTB B OpraHu3Me;
COCTaBJISITh PELIENTHl Ha pas3jiMuHble (OpMbI JIEKAPCTBEHHBIX TMpenapaTos;
KJ1accudUUMpPOBaTh JIEKAPCTBEHHbIE CPEICTBA C HCIOJb30BAHUEM DPa3HbIX
MMPUHIIUIIOB;

XapakKTepu3oBaTh WCTOYHMKU TIONyYeHUs! JIEKAPCTBEHHBIX CPEICTB, BUJIBI
JIEKApCTBEHHOI Tepariuu, 3Tarbl CO3AaHUSI HOBOTO JIEKAPCTBEHHOTO Ipera-
parta, BUIbl JIEKAPCTBEHHBIX J03, BUIbI JEKaApPCTBEHHbBIX (DOpPM, MyTH BBeIe-
HUS JIEKaPCTBEHHBIX BEIIECTB B OpraHusM, daspl OuoTpaHcdopMmaluvu, BU-
bl 1 OCHOBHBIE MEXaHU3Mbl EMCTBUS JIEKAPCTBEHHBIX BEIIECTB, (DaKTOpHI,
BIMSIOIIME Ha pa3BuThue (apMakoisormdeckoro sddekra, MOOOYHBIC Oeii-
CTBUSI JIGKADCTBEHHBIX CPEICTB;

OLICHUBATH COLIMAJbHO-3TUYECKUE U TMPaBOBbIE MPOOJEMbI MPU CO3MAHUU U
KJIMHUYECKUX HCTBITAHUSIX HOBBIX JIEKAPCTBEHHBIX MPENaparos;
TUIAHUPOBATh COBMECTHYIO NESITEIBbHOCTh TIPU paboTe B TPYINE, OTCIEXKU-
BaTb €€ BBIMOJHEHHWE U KOPPEKTUPOBATh IJIaH CBOMX NEWCTBUI U NecCTBUI
YJIEHOB TPYIIMbI, aleKBAaTHO OlLIEHUBATh COOCTBEHHBIN BKJal W BKIAA JpY-
TMX B JIESITEIbHOCTD TPYIIIIHI;

co3gaBaTh COOCTBEHHBIC ITMCbMEHHbBIC (IoKjaadbl, pedepaTbl, aHHOTAIUU,
pelieH3MM) U YCTHbIE COOOIIEHUs, 00001Ias WHGOpMalUi U3 5—6 HUCTOY-
HUKOB, TPaMOTHO WCMOJIb30BaTh TOHSTUUMHBIN ammapar Kypca, COIMpOBO-
KIATh BBICTYTUICHUSI TIPE3EHTALMEN, YUUTHIBass OCOOCHHOCTU aydWTOPUU;
WCIIOJIb30BaTh TIPU BBITIOJTHEHUN YYEOHBIX IPOEKTOB, MCCIENOBAaHUI B 00-
JIaCTM OUOJIOTUM HAyYHYI0, HAYYHO-TIOMYJSIPHYIO JIUTEpaTypy, CIpaBOYHbIE
MaTepuaibl, SHUMKIONEIUU, pecypchl MHTepHeTa;

BJIaJIeTh MPUEMAMU CMBICIIOBOTO YTEHUSI U PabOThI C TEKCTOM €CTEeCTBEH-
HO-HAay4YHOTO OWOJIOTUYECKOTO CONepKaHWs, MpeoOpa3zoBaHUs WHOOPMAIIUN
13 OJHOW 3HAKOBOM CHUCTEMBI B IPYIyIo, ITOHMMATh JIEKCMYECKUE CPENCTBa
HAyYHOTO CTWJIS,

coOmofaTh TipaBuia Oe3omacHOro Tpyda Tpu paboTe ¢ y4eOHbIM U Jiabopa-
TOPHBIM O0OPYIOBAHUEM, XMMMUECKOM IMOCYI0il B COOTBETCTBUM C WHCTPYK-
LIMSIMU TIO BBITIOJTHEHUIO JTAOOPATOPHBIX M MPAKTUYECKUX PabOT Ha YpoKe.
Yuawuiica noayuum eozmoxcnocms Hayuumocs:

XapakKTepu30BaTb COBPEMEHHbBbIE HAIlpaBleHUS B Pa3BUTUU (hapMaKoIOTUM,
OIMKMCHIBATh WX BO3MOXHOE HMCIOIb30BaHUE B MPAKTUYECKOW NESTETbHOCTH;



— paspabartblBaTh MHIMBUAYAJIbHBI MPOEKT: BBIIBUIATH TMIIOTE3bl, IUIAHUPOBATh
paboTy, oTOMpaTh M MNpeodpa3oBbLIBATh HEOOXONUMYIO HHGOpPMAaIUIO, ITPOBO-
IUTHh BKCIIEPUMEHTBI, MHTEePIIPETUPOBAaTh PE3YJIbTaThl, AejaTh BHIBOIBI Ha OC-
HOBE TIOJIYYEHHBIX PE3yJIbTaToB, MPEACTABISITh MPOMYKT CBOMX MCCJISIOBAHUIA;

— m300paxaTh mponecchl (apMaKOKMHETUKN M (apMakKOOWHAMUKN B BUIC
cXeMm;

— aHaJM3UpOBaTh U WCIIOJb30BaTh B pELIEHUU YYeOHBIX M MCCIICIOBATEIb-
CKMX 3a7a4 MH(GOPMAILIMI0 O COBPEMEHHBIX MCCICIOBAHUSIX B 00JacTH OMO-
JIOTUM, XUMUM, MEIMUILIMHBI, 9KOJOTMU U (apMaKoJOruu;

— apryMeHTHMpOBATh HEOOXOMMMOCTb CHHTE3a €eCTeCTBEHHO-HAy4HOIO U CO-
OUOTYMaHUTAPHOTO 3HAHUI B 310Xy MHMOPMALMOHHON IWBUJIN3AIINAN,

— MOOCIUPOBATh BIUSHHUE Pa3IUIHBIX (PAaKTOPOB Ha (HapMaKOKMHETUKY U
dapMakoAMHAMUKY JI€KAPCTBEHHBIX BEILIECTB B OpraHU3MeE;

— MHCIIOJIb30BaTh MMEIOIIMECS KOMITETCHIIMM B MHPAKTHUYCCKOW AESITEIbHOCTU U
MOBCEMTHEBHOM XW3HU JUISI MPUOOPETEHUs OIbITa JESITEIbHOCTU, IIPEIIIe-
CTByIOIIEN TpPO(heCcCUOHAIBHOM, B OCHOBE KOTOPOM JieKaT OMOJIOTHS, XU-
Musi, (papMakoJIOTHsl.

Cpe,D,CTBa O6y'~IEHI/Iﬂ n BOCNMUTaHUA

KoMmbloTepHBIil Kjacc ¢ BHUAEOAINIapaTypoil M TPOSKTOPOM ISl JIEMOH-
CTpalMyM Y4eOHBbIX MPOTpaMM, C KOMILIEKTOM JIMIIEH3MOHHOTO TPOrpaMMHOIO
oOecrieueHUsT U BBIXOAOM B MIHTEpHET.

DKpaH (Ha I1ITaTUBE), CTEH[Ibl, TOCKA MarHWTHas.

NudopmanoHHbie 3J1€eKTPOHHbIE PeCypChl

OOyyaroIe M KOHTPOJUPYIOIINE IPOTrpaMMbl, TECThI JUISI AWArHOCTUKHU
YPOBHSI 3HAHWM, TUIAKaThl HA CIELUMAIU3UPOBAHHBIC TEMBI.

Y4yeOHO-NIPpAKTHYECKOE M YUYeOHO-JadopaTropHoe 000pyIOBaHME

Becbl aHanmuTHuyeckue, pa3HOBEC, KOJOPUMETP, pedpakTOMeTp, TEPMOMETD,
MUKPOCKOTI OUOJIOTUYECKUIA, apuOMETp, CIUPTOMETP, (POTONEKTPOKOJIOPH-
METp, CIeKTPO(OTOMETp, 3JIEKTPOIUIUTKA JlabopaTopHasi, CIUPTOBKA, TUTPO-
BaJlbHasl YCTaHOBKa, JlabopaTopHash MoOCyla W PEaKTHUBBI, HEOOXOMUMBIC ISl
MPOBeNeHUsI JTabopaTOPHBIX 3aHSTUM.
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[Toorpamma 371€KTUBHOIrO Kypca

«MPUKNAAHAA MEXAHUKA»

Astopsr: A. C. Oupuak,
C. E. MypaBbeB

MosscHUTeNnbHasa 3anucka

DnexkTuBHBI Kypc «[IpuknagHass mMexaHWKa» TIpemlHa3HadYeH I yJalluXcs
CcTapliel IIKOJIbI, BBIOPABIINX €CTECTBEHHO-HAYyYHBIN, (PU3NKO-MaTeMaTuye-
CKMI WM WHXEHEePHBIH Tpoduib OOYyYEeHUsI, a TakKe IJIsd TeX, KTO TPOSBUJ
MOBBIIIEHHBI MHTepeC K u3ydyeHuto GU3MKM U maTteMatnku. Kypc paccuutan
Ha 35/70 4 (1 wnu 2 4 B HEACIIO).

OOmas xapakrepucTuKa Kypca. JlaHHBIN Kypc CBsI3aH coiepxKaTelbHO C
KypcamMu (M3UKM M MaTeMaTUKW OCHOBHOM IIIKOJIBI, T.e. COAepXKaHMEe Kypca
HOCUT WHTErpUpOBaHHBIN xapakTep. WM3ydeHue mpemiaraeMoro 3jJ1eKTUBHOTO
Kypca HarpaBlieHO Ha ymiyojieHue M 000OlleHue 3HAaHUN LIKOJIBHUKOB O Me-
XaHUYECKUX Mpolleccax M YCTPOMCTBaX, B YACTHOCTM O MEXaHUKe Y3JI0B Ma-
IIMH U MEXaHW3MOB, MPUMEHSIEMbIX B COBPEMEHHOI TeXHUKe.

HecMoTpss Ha TO YTO MHOTME BOMPOCHI TEOPUU MEXaHUYECKOTO NBUKEHMUSI,
a TakKe MpUMEPHlI MPUMEHEHUST MEXaHMYECKMX 3aKOHOB JTOCTATOYHO TMOIPOO-
HO paccMaTpUBAIOTCS B CTAaHAAPTHBIX Y4eOHUKaX (DM3UKM, TIPUHIUIIBI PaOOTHI
BaXKHEMIIMX MEXaHW3MOB, OCHOBAHHBIX Ha 3TUX 3aKOHAX W TPUMEHSEMBIX B
COBPEMEHHOI TeXHUKe, He M3y4yarTcsl B CTaHAapTHOM Kypce (U3UKU TpaKTH-
yecku coBceM. M3ydeHue craHmapTHOro kKypca (U3MKU He TO3BOJISIET TOHSIThH
HE TOJIbKO TIPUHIUIMBI PabOThl OCHOBHBIX Y3JI0B M MEXaHU3MOB, MPUMEHSsIE-
MBIX B TEXHWKE, HO [ake W TIPUHIIUIIBI Pa0OThl MHOTMX MPOCTEHIIMX Mexa-
HU3MOB.

B mnpennaraemMoM 37€KTMBHOM Kypce B TOW WM MHOUW CTENEHU 3aTparmBa-
I0TCSl Takue crielpuieckue TeMbl MPUKIATHONW MeXaHUKHU, Kak:

— MexaHu3Mbl, TIpeodpasyloliue IBUXKEeHNE;

— MEXaHW3MBbl, JAIOIINE BBIUTPBIII B CHUIIE;

— MexXaHu3Mbl, TIpeolpasylollue dHEPruio;

— MEXaHU3Mbl, UCMOJIb3YIOIIME ObICTPOE BpalllaTe/IbHOE ABUXEHUE;
— TUAPOTEXHUYECKHE MEXaHU3Mbl M MPUCIIOCODJICHUS;

— TeIJIOBble MAIIMHBI U 3JIEKTPOTEXHUYECKUE MEXaHU3MBbI;

— CONpPOTHUBJIIEHNWE MaTepuajoB U CTPOUTENbHAs MeXaHWKa;

— MeXaHHM3Mbl, UCMOJb3Ylollue KoyiebaTeIbHble MPOLECChI.

B mpemaraemMoM 3J€eKTMBHOM Kypce 3HAUMTEIbHOE BHUMAaHME YIEIEeHO Kak
TEOPETUUECKMM TIPUHIMIIAM NEWCTBUS MEXaHM3MOB, OCHOBAHHBIM Ha WM3BECT-
HBIX 3aKOHax (DU3MKHU, TaK M TMPAKTUYECKUM 3alaHUsIM T10 TeMaM 3JIEKTUBHO-



ro Kypca. 3aMeTHasl 4yacThb 2JIEKTUBHOTO Kypca OTBEAeHa IMPaKTUYeCKUM pabdo-

TaMm, OOJIbIIAsi YaCTh KOTOPBIX MMEET TBOPYECKUI XapakTep.

OtnenpbHOE BHUMAaHME YAEJIEHO BOIMPOCaM HUCTOPUM U300pETEeHUs, pPa3BUTHUS
W TMIPUMEHEHUS PA3INYHBIX MEXaHWU3MOB, ITOMOTAIOIIMM PACKPBITh TBOPUYECKUN
XapakTep WCCIeNnoBaTeIbCKO M M300peTaTelbCKON AeATeIbHOCTU 4YeIoBede-
CTBa B TEeXHMYECKOI cdepe.

IHenn» Kypca: pacuivpeHue, yniyojaeHue M 00O0OlIeHWe 3HAHUKN O MPUHIM-
nax paboThl U YyCTPOWCTBE BAaXKHEUIINX Y3JI0B U MEXaHU3MOB, MPUMEHSIEMBIX B
COBPEMEHHOW TEXHUKE, U O MPUHIMIIAX U TTOAXOMAaX K M300peTaTenbCKOU nesi-
TEJILHOCTU B 3TOM cepe.

3amaum Kypca:

— pa3BUTUE €CTECTBEHHO-HAYYHOTO MUPOBO33PEHUS y4allluXcs;

— pa3BuUTUE TIPUEMOB YMCTBEHHOI MAESITEIbHOCTU, IMO3HABATEIbHBIX WHTEpEe-
COB, CKJIOHHOCTE W CIOCOOHOCTEW YYaIlIUXCS;

— pa3BUTHE BHYTPEHHEW MOTHBAIIMU YYEeHUsI, (DOPMHUPOBAHUE TOTPEOHOCTU B
TOJIyYEHUN HOBBIX 3HAHWUM U TIPUMEHEHWE WX Ha MPAKTUKE;

— pacmmpeHue, yrryolieHrne M o00OIIeHne 3HaHW 1o (U3HNKe;

— MWCIIOJIb30BAaHUE MEXIIPEIMETHBIX CBsI3el (PU3NKM C XUMUEl, MaTeMaTUKOM,
Ouosiorueit, UCTOpUEil, SKOJIOTHEeH, pacCMOTPEHME 3HAuyeHHUsSI 3TOTO Kypca
JUUTST YCTHIEIITHOTO OCBOEHUWSI CMEXHBIX TUCIUILINH;

— COBEpIICHCTBOBAHNE SKCIIEPUMEHTAIBHBIX YMEHUIW W HaBBIKOB B COOTBET-
CTBUM C TPEOOBAHUSIMM MPABUJI TEXHUKU OE30TACHOCTH;

— paccMoTpeHue CBSI3M (U3NKU C XWU3HBIO, C BaXHeWIMMu chepaMu aesi-
TEJIbHOCTU 4YeJIoBeKa;

— pa3BUTUE Y YyYalllUXCS YMEHUSI CAMOCTOSITEIbHO padOTaTh C HOIOJHUTEb-
HOW JIUTEpaTypoil W IPYTMMU CPEACTBAMU WHGMOPMALUY;

— (OpMHUPOBAHUE y YyYaAIUXCSI YMEHWIA aHAJIW3MPOBaTh, COIMOCTABISTH, MPHU-
MEHSITh TEOPETUYECKUE 3HAHUS Ha MPAKTHUKE;

— ¢opMUpoBaHUE YMEHMI MO PEHIeHUIO0 3KCIEPUMEHTAJbHBIX U TeopeThye-
CKMX 3aj1ay.

YuyeOHO-MeTOIMYECKOE oOfecnmedyeHre Kypca BKIOYaeT B cebs ydeOHoe
rnocodue WISk y4dalquxcsi, MporpaMMmy 3JIEKTUBHOTO Kypca.

YuebHoe mocobue ISl yyammxcsl OOecneyMBaeT CONEPXKATEIbHYIO YacThb
kypca. CoaepxaHue mocoOus pa3douTo Ha naparpadbl, COAEPXKUT AUAAKTUYE-
CKMii MaTepuan (BOTIPOCHI, YIpaKHEHUs, 3a1a4dd, JOMAIIHUI IKCIIEPUMEHT),
MpakTUYeCKUe padoThI.

Ha 3aHgtusx maHHOro Kypca ydaliuecs yIayOJISIFOT CBOM 3HaHUSI B 00ja-
cti (GU3MKU BOOOIE W MEXaHUKU B YACTHOCTH, Y3HAIOT MHOIO HOBOTO O
MPUHIMMAX PA0OTHl MEXaHWUYECKUX U (DUNUECKUX WHKEHEPHBIX KOHCTPYKIIAN
U yCTPOWICTB. B pesynbrare m3yyeHMs HAHHOIO Kypca paclIMpsETCS MUPOBO3-
3peHME YyYallluxcsl, pa3BUBAETCS MX MMO3HABATEIbHBI WHTEPEC, WHTEIEKTyalb-



Hble U TBOPYECKUE CIIOCOOHOCTU, (POPMUPYIOTCS IIpeaIMETHbIE, O0lleydyeOHbIe
u crieluuieckue yMEeHUs] U HaBbIKW IIKOJbHUKOB.

Kypc HachblllleH 3KCHEpUMMEHTAIbHBIM MaTepuaaoM: JIeMOHCTPALIMOHHBIM
9KCMEPUMEHTOM, MpakKTuueckumu paboramu. [lo xemnaHuio yuutesnss U B 3a-
BUCUMOCTHA OT OCHAIIEHHOCTM KaOWHeTa HEeKOTOpble MNpaKTUYeCKUe pPadoThl
MOXHO TEPEeBECTU B pabOThl MCCIEAOBATEILCKOIO XapakTepa.

HMcnonp3oBaHue B ydyeOHOM TIpollecce MPaKTUYECKUX PabdOT CIOCOOCTBYET
MOTUBAIIMU IS OOOOIIEHUsI y4eOHOro MaTepuana, paclIUpsieT BO3MOXHOCTb
WHAUBUAYIbHOTO W AuddepeHInpoBaHHOIO MoAxoJa K oOy4eHUIO, TOBbIIIA-
€T TBOPYECKYI0 AKTMBHOCTb YYAalIWXCSl, pACIIMPSIET UX Kpyroszop. BxirroueHue
Takux pabOT B DJEKTUBHBIA KypC TIPUBMBAET IIKOJIbLHUKAM WCCIIEI0BATEb-
CKMI TOAXON K BBIMTOJHEHUIO MPaKTUYECKUX PabOT, IOMOraeT OBJaJeBaTh JIO-
CTYMHBIMU ISl y4YalllMXCsl HAyYHBIMM METOAaMU HUcciienoBaHus, (hopMUpPYET U
pa3BUBaEeT TBOPYECKOE MBIIUICHUE, TOBbIIIIAET MHTEpEeC K TMO3HAHUIO XUMUYE-
CKUX SIBJIEHU M UX 3aKOHOMepHOocTeil. JlaHHble TpakThueckue padoThl CBs3a-
Hbl C ONpeAe/ieHueM He TOJbKO KAaueCTBEHHBIX, HO U KOJWYECTBEHHBIX Xapak-
TepucTuK. CHUCTEMAaTUUECKOE BBITTOTHEHUE KOJIMYECTBEHHBIX DKCIIEPUMEHTAb-
HbIX 3ajJad pa3BUBaeT Yy YydYyalllMXCsl AaKKypaTHOCTh, IIOMOraceT BbIpabOTKe
HaBBIKOB TOYHOI KOJMYECTBEHHOU OLIEHKW pe3y/JbTaTOB 3KCIIEPUMEHTA.

Kaxnas mpaktuuyeckasi paboTa BKJIIOYAET KpaTKUE TeOpeTUYecKue CBEeNeHUs
U IKCIIEPUMEHTAIbHYIO 4YacTb. PaboThbl BBIMOJHSIOTCA B rpynmnax mno 3—4 uye-
JioBeka. BbinmosiHEeHUE ucciiefoBaHUs TpeOyeT TMpeaBapUTeSbHON MOATOTOBKH.
Yuutens otaenbHO paboTaeT ¢ TPyNIaMM ydaliuxcsl Mepea MpOBeIeHUEeM 3KC-
TepuMeHTa.

DNeKTUBHBIA KypC AOIYCKaeT MCIOJb30BaHUE JIIOOBIX COBPEMEHHLIX OOpa-
30BaTeJIbHBIX TEXHOJOTHUI IO YCMOTPEHUIO YUYUTENsl, pasjiMyHble OpraHu3aiv-
OHHbIEe (OpMBI OOYUYEeHMUSI: JIEKIIMM, CEMUHaphl, Oecelbl, MpakTUUYecKue U Jia-
OopaTopHble PabOThl, MCCIeNOBaTENbCKUE PAOOThl, KOH(pEpEeHINU.

B kxauyectBe OCHOBHOW OpraHuU3alMOHHONW (OPMBI TPOBENCHUST 3aHSATUI
npeajiaraeTcsl TMpPoBeAeHUE JIEKIIMOHHO-CEMUHAPCKUX 3aHSTUII, Ha KOTOPBIX
naércsi OObSICHEHWE TEOPEeTMUEeCKOro Marepuaja M pellaloTcs 3aaadyu I0 JaH-
Hoii Teme. [lJisl TIOBBILIEHUSI MHTepeca K TEOPEeTUYEeCKUM BOMpocaM M 3a-
KperuieH!s M3yYeHHOro Marepualia MpenycMOTPeHbl NTeMOHCTPAIIMOHHBIE OIlbI-
Thl U J1aOOPATOPHBIN MPAKTUKYM.

@dopMaMM KOHTPOJISI 32 YCBOCHMEM MaTepuaja MOTYT CIYKWUTh OTYETHI IO
MPaKTUYECKUM paboTaM, CaMOCTOSITeJIbHbIE TBOpYECKUE pPaOOThI, TECThI, WUTO-
rOBble Y4YeOHO-UCCenoBaTeIbcKUue MPOeKThl. MTOroBoe 3aHSATHE TPOXOIUT B
BUJIE HAyYHO-TIPAKTUYECKOW KOH(MEpEeHIIMM WM KPYIJIOro CToJjia, The 3aciy-
IIWBAIOTCSl TOKJIAAbl YJalluxcsl MO BBIOpAHHOW TeMme MCCIeNoBaHUs, KOTOpoe
MOXeT ObITb TpencraBieHo B ¢dopme pedepara wiu OTYETA IO MCCieAoBa-
TeJIbCKO#l paboTe.



OcCHOBHBIE HJEH Kypca:
— BHYTPU- U MEXIIpeIMeTHas MHTErpalus;
— B3aMMOCBSI3b HAayKW U TIPaKTUKU;
— B3aMMOCBSI3b YeJIOBEKa M OKPYXKAIoIIeH Cpelbl.

CopepXxaHue Kypca

Tema 1. Puzuyeckue NPUHIMUINBI MPUKJIATHOM MexXaHUMKH (2/2 9)

YcnoBus paBHOBeCHSI Tell, CTaTUKa, MPUHLUIT BO3MOXHBIX MEpEeMEILECHUA,
KMHEMAaTUYECKUE CBSI3H.
Ilpumepor u 3adauu.

Tema 2. Mexanu3mbl, Ja0mye BoMrpbim B cuiae (3/6 u)

IIpocTbie MeXaHM3MbI — HAKJIOHHAS IUIOCKOCTb, KJIMH, pblyar, OJIOK, BO-
pOT.

Ddusnyeckre 3aKOHBI U TEXHUYECKUE TPUHIIUAILI, MPUBOMSMINNE K BBIMTPHI-
1y B cuJIe.

Hctopust pasBuTHUSI MPOCTHIX MEXAHU3MOB M IMPUMEPHLI peaju3alydu MPUH-
LIMIIOB MIPOCTBhIX MEXaHM3MOB B COBPEMEHHBIX YCTPOMCTBAX U MHCTPYMEHTAX.

3adauu u 3adanus.

Ilpakmuueckas paboma <«IIpoexmuposarnue, uzeomoeneHue U UCHbIMA-
HUEe CAOHCHO20 NPOCMO20 MeXAaHu3Ma (Hanpumep, CAOICHO20 0OA0KA C GblU-
epoiuem 6 cune 8 5, 8 uau 16 pas)».

Teopemuueckoe 3adanue <«Pazpabomka Npocmoeo Mexanuzma, 0arouleco
bluepbll 8 cuae 8 HeCMmaHOoapmHoe 4ucao pa3 (Hanpumep, 6 7 pa3 uiu 8
T pas), uau meopemuueckoe 000CHO8AHUE HEBOIMOICHOCHMU CO30AHUSL Md-
K020 Mexanuzma Ha 0a3e U3YYEeHHbIX 3AKOHO08 MEXAHUKU».

Tema 3. IIpocTble MexXaHHM3MbI, NpeoOpasyIye IBUIKEHHE
(BUHT, IIECTEPHM, MEXAHHU3MbI MepeIayd BpPAIIATEIHLHOTO
M MOCTyNaTejbHOro apuxkenusa) (3/6 u)

IIpocThie MexaHU3MBI, IIpeoOpasyllue IBMXEHUE (BUHT, ILIECTepHU, IIU-
JIMHIpUYEeCKas Iepegadya, KOHMYECKas Imepemadya, 4depBsS4Has Iiepenada, IIpo-
CcTeilre IapHUpbl (Kak MpUMEpP), KOJeHYaThlid Badl U 1p.).

Texnnueckre TPUHIUTBI, OOeCTeYnBaAOIINE MPEeOOPaA30BAHUE MOCTYIATEIb-
HOTO UM BpallaTeJIbHOTO NBWXKEHUS C 3aJaHHBIMM BXOOHBIMU WM BBIXOIHBIMU
rnmapaMeTpamMu. 3HaUeHUE KUHEMAaTU4YECKOU CBSI3M.

Hctopust pa3BUTHUSI MEXaHM3MOB IIpeoOpa3oBaHUsl IOBUKECHUS W IIPUMEPHI
MX OPUMEHEHUS B COBPEMEHHBIX YCTPOMCTBaX MU MHCTPYMEHTAaX.



3adauu u 3a0aHusl.

Ilpakmuueckas paboma <«IlIpoexmuposanue, u3eomoséieHue U UCHbI-
maHue mexamusma npeoopazo8anus 0B8UNCEHUs C 3A0AHHbIMU napamempa-
MU».

Tema 4. CinoxHble MeXaHM3MbI, NMPeoOpa3yioNIue IBVIKEHHE
(mapaupsl — mpocThie U Beukue) (6/12 9)

Kapnanuseiii mapHup, nuddepeHuunan, mapHup JlunkuHa—Iloccenbe, map-
Hupbl YeObmmena. IllapHup paBHBIX YIJIOBBIX CKOPOCTEIA.

Teopernyeckne OCHOBBI M TEXHUYECKME TPUHIUIMBI, OOeCIeYnBaroIIne
npeoOpa3oBaHUe MOCTYIATEIbHOTO M BpallaTeIbHOTO NBWKEHUST C 3aJlaHHBIMU
BXOOIHBIMM M BBIXOOHBIMM IlapaMeTrpaMu. Pojib KMHEMaTU4YeCKUX CBSI3ed IIpu
npeoOpa3oBaHUM IBUXKEHUSI B TPEXMEPHOM IIPOCTPAHCTBE.

Wcropuss pa3BuTHUSI MEXaHM3MOB IIpeoOpa3oBaHUsSI NOBWKECHUS M IIPUMEPHI
MX NPUMEHEHUs B COBPEMEHHBIX YCTPOMCTBAX M MHCTPYMEHTAaX.

3adauu u 3adanusi.

Ilpakxmuueckas paboma <«lIpoekmuposarue u KoOMHbHOMEPHOE MOOEAUPO-
6anue, U3e0mosaeHue O00CMAMOUYHO CAONCHO20 MEXAHU3MA Npeodpa3’neaHusl
08uUdNCEHUsL ¢ 3A0AHHbIMU NAPAMEMPAMU».

Tema 5. Mexanu3mbl, HUCHOJIb3YIOIIHE OBICTPOE BpaIATEIbHOE
aBuzkenue (rupockonni) (3/6 9)

MexaHu3MBbl, HCIIOJb3YIOIINE OBICTpOE BpalareabHoe nBukeHue. Mx poib
B TexHuUKe. Bemocunenm m moromukia. ITupockombl. [MpoakKyMymsITOpbl 3HEp-
TUU.

TeopeTnyeckrie OCHOBBI M TEXHUYECKME IIPUHLIMIIbBI MCIOJIb30BaHUS ObI-
CTPOTro BpalllaTeJIbHOTO NBIDKCHMSI B TEXHMYECKMX YCTPOMCTBAX.

Wcropus pa3BuTHsI TMPOMEXaHM3MOB M TMPUMEPHI WX IIPUMEHEHUSI B CO-
BPEMEHHBIX YCTPOMCTBaX.

3adauu u 3adanusl.

IIpakmuueckas paboma <«H3zyuenue eupockona».

Tema 6. ImaporexHUYecKHe MeXaHM3Mbl M yctpoiictBa (3/6 9)

I'mopomexanuka. BomsiHoe koiseco, cMpOH W TUAPABINYECKUA TIpeccC.

Teopetnyeckre OCHOBBI M TEXHWYECKHUE IPUHIIMITBI, paboTa TUAPOMEXaHU-
YECKUX YCTPOWCTB.

WUctopust pasButusi rugpomexaHuku. Cudon IepoHa. 3akoHbl Apxumena,
BOJIOTIPOBOM, akBenyKu. McTopusi BOmOMpPOBOIA W KaHAIU3AIWU.

IIpruMeHeHre TUAPOMEXaHUKUA B COBPEMEHHBIX YCTPOWCTBAX W WHCTPYMEH-
Tax.



3aodauu u 3adanus.

Ilpaxkmuueckas paboma <«IIpoexmuposarnue, uzeomoeneHue U UCHbIMA-
HUe npocmoeo 2udpoOMexaHu4ecKko20 YCcmpoicmed, Hanpumep CcUuQoHHO20
MexaHusma nooavu 800bl».

Tema 7. Mexanu3mbl, npeoopasyomue sHepruo. Yacrs 1 (3/6 4)

MexaHu3Mbl, TpeobOpasylollMe TEIUIOBYI0O SHEpPrui0 B MeXaHUueckyio. Te-
TUIOBbIE MAaIllWHBI.

TeopeTnyeckre OCHOBBI M TeXHMYECKUE TPUHIIUIIBLI, OOecleunBarolme
npeoO6pa3oBaHWe TEIJIOBOW DSHEPrMU B MeXxaHWdeckyio. [IpuHIMMBI paboThI
TeIUIoBbIX MaluuH. JBurareau Kapho.

Hctopusi pa3Butus TemaoBbIX MaimivH. [lepBble TemaoBble MaIllMHBI U WX
npuMmeHeHue. [lapoBble MaimuMHbl. JIBUTaTe M BHYTPEHHETO CrOpaHWUsI.

CoBpeMeHHbIC TETJIOBble MalllMHbl W JABUTATENU.

3adauu u 3adarus.

Ilpakmuueckas paboma <«H3zyuenue odeuecamenss Cmupaunea (uau npo-
cmetiuie2o 0gueamenss GHYMpPeHHe20 CeOPAHUS)».

Tema 8. Mexanu3mbl, npeoopasyomue sHepruw. Yacrs 2 (3/6 4)

DeKTPOMArHUTHBIE TeHEePATOPhl M 3JEKTPOIBUTATEIIU.

TeopeTnyeckre OCHOBBI M TEXHUYECKMUE IIPUHIIMIBI, OOcCIeYrBalolIne
npeoOpa3oBaHUe TEIUIOBOM W MEXaHUYECKOW 3HEpruy B DJIEKTPOMArHUTHYIO U
HaoOopoT. [TpuHLIUIT 0OPAaTUMOCTHU.

HMcTtopusi pa3BUTUS 3JIEKTPOrEHEPATOPOB, 3JEKTPOIBUTATEIEH M CUCTEM Iie-
peladyu 3JEeKTPUYECKOW SHEPruM Ha OoJbllive paccTosHUSA. «BoilHa TOKOB».

3adauu u 3adanus.

Ilpakmuueckas paboma <«Koncmpyupoeanue, uzeomosnerHue u ucnvima-
HUe npocmoeo YHUNOASAPHO20 31eKmMpPo08uUeamens».

Tema 9. ConpoTHuBJ/IeHME MATEPHAJIOB M CTPOMTEIbHASI MEXaHUKA
3/6 9)

[IpukmagHasg MexXaHWKa B CTpOMTeIbCTBe. CTpOWTEIbHBIE MaTepHalibl |
KOHCcTpyKuuu. Mx mmapamerpsl u cBoiicTBa.

TeopeTtnyeckre OCHOBBI (PU3MKM MPOYHOCTU. [IpuMHLUIBI pacuéTa IMapame-
TPOB COIIPOTUBIIEHUS MaTepuajioB. [IpyHIUIT apKu.

Hctopust pa3sBUTHUSI CTPOUTEITBHON MeXaHWKW. Kwuprmmd. MocThl M akBenmy-
ku. Hoporu.

3adauu u 3adanus.

Ilpakmuueckas paboma <«Ilpoexmupoearnue, pacuém HNPOUYHOCMHBIX Xda-
paKkmepucmuk, NOCMpoeHue U UCNbIMAaHUe ApKu ¢ 3A0aHHbIMU CMPOUMENb-
HbIMU NaApamempamu.



Tema 10. MexaHudecKue KoOJI€0aHUS U MX HCIoJb3oBanue (3/6 4)

MexaHuyeckue KojiebaHUsl KaK STaJloH BpeMeHU. TeopeTuyeckue OCHOBBI
bu3ukn KosebaHUiA.

Ucropust pasBuTHUs MEXaHU3MOB K3MEPEHMSI BpeMEHHU. AHKEPHBLIA Mexa-
Hu3M. Yacel MexaHuUdeckKue U 3jeKTpoMexaHudeckue. CoBpeMEHHBIE YCTPONi-
CTBa TOYHOI'O M3MEpPEHUSI BPEMEHHU.

3adauu u 3adanus.

Ilpaxmuueckas paboma <«H3yuenue u mamemamuueckoe MoOeAUPOBAHUE
K0AeOaHUll MASMHUKA HA CAOICHOM N008ece».

Tema 11. Hayuno-nmpaktudyeckasi KoHpepenuus (2/4 49)

OO0cyxkaeHre IpakKTUYEeCKUX paboT MCCIeNoBaTelIbCKOIO Xapakrepa U pede-
paToB Ha TeMy O IEPCIIEKTHBAX pa3BUTHUs MPUKIATHON MeXaHMKU B OyIyIIEM.
Kakue mexanusmbl gonu OymyT umcmoiab3oBaTh 4depe3 100, 200 mam 300 er.
[TomBeneHne MTOTOB (KPYIJIBIIA CTOM).

TemaTtnyeckoe nnaHuposaHue

Kypc paccuuman na 35/70 u (1 uau 2 u 6 Hedenio), pezepeHoOe 8pemsi
1/4 u. VIToroBoe 3aHSTHE TIPOXOAUT B (hOpME HAyIHO-TIPAKTUUYECKON KOHe-
peHuuu. [lpemraraemoe TJIAaHUPOBAHUE SIBJISIETCS TIPUMEPHBIM: YYUTEIb MOXET
KOPPEKTUPOBATh COJAEpXKaHUE YPOKOB U paclpeleieHue 4acoB Ha U3ydeHue
MaTepvaja B COOTBETCTBUM C YpPOBHEM IIOATOTOBKM OOydawIuxcss U cdepoit
WX WHTEPECOB.

ABTOpBI TIPEAIIONATAIOT, YTO IO KaXIOW M3 TIpenjlaraeMblX TeM — OT |-W
no 10-i1 — moKHO OBITH MPOBENEHO YCJIOBHO MO 3 (TpW) ypoka, JTUTEIbHO-
cThio B 1 miam 2 akageMMYeCKMX Yaca, B 3aBUCMMOCTHM OT OOIlero oonéma ya-
COB, BBIICJICHHBIX Ha Kypc (JIydllle, KOHe4YHO, 2). VICKiIloueHue COCTaBJISIIOT:
— KJIoueBasi TeMa 4 O CIOXHBIX MeXaHu3Max IMpeoOpa3oBaHUsI IBUKEHUS, Ha

KOTOPYIO aBTOPbl PEKOMEHYIOT OTBECTU YIBOEHHBINH OOBEM 4YaCOB;

— BBOJHasl Tema 1, O KOTOpPOIl He MPEeaycCMOTPEHO MpakTUyecKoe 3aJaHue U
KOTOPYIO MOXHO YJIOXHUTh B 2 4 (KOpOTKasl JieKIus U pa3dop HECKOJIbKMUX
MMPUMEPOB).

ITo BceM ocTajlbHBIM TeMaM aBTOPbI MpenjaraloT CIAeIyrlIylo Pa3OouBKY IO
ypoKam:

1-ii ypok: JieKIMsi Ha OOCyXJaeMyl TeMy, packpbiBawoouias ¢GusndyeckKue
MPUHIMIBL 00CYXIAeMOro Kjacca MEXaHU3MOB, UCTOPUIO UX Pa3BUTUSL U TIpU-
Mepbl MpuMeHeHus. JIeKiusi MOXeT MPOBOAWUTHCA B (popMe WILTIOCTPUPOBAH-
HOI TIpe3eHTalluM Ha OCHOBE MaTepualloB Kypca, COIMPOBOXIAEMOU TpaKThye-
CKHUMM JIEMOHCTpalMUsSIMU PadOThl MeXaHM3MOB (MCXOAsI M3 BO3MOXKHOCTEN 00-
pPa30BaTeIbHOTO yUPEXIEeHUsI).



2-1i1 ypok: pa3dop 3amady U IIPUMEPOB Ha OOCyXKIZaeMyl TeMy U (hOpMyIu-
pOBKa TPAKTUUYECKOTO 3adaHus.

3-ii ypok: oOcyXJeHWe MNPaKTUUEeCKOro TBOPUYECKOro 3aJaHus, KOTOpoe B
KaXIIOM CJIy4yae TNPEAIoaraeT MPEABAPUTEIBHOE BBITIOJHEHUE IIKOJbHUKAMU
HEKOTOPOTO O0BEMA TBOPYECKMX MCCIEAOBATEIILCKUX M KOHCTPYKTOPCKUX pa-
00T, a TakxKe IMOMCKAa HeoOXomuMol WMH(OpMaluud B AOCTYIMHBIX MCTOYHUKAX
(UHTepHeT, HayyHasd W TexHMYecKas jutepartypa). (MckiawoueHue — BBOmHast
TeMa 1, Tae MpakTUYecKoe 3aJaHue He MPeayCMOTPEHO.)

B n1060M cilyyae KOHKpETHOE pacrpeleieHre BpeMeHU MO TeMaM aBTOpbI
OCTaBJISIIOT 32 PEATU3YIOIMM KypC YYeOHBIM 3aBENCHUEM U B MEPBYIO OYEPENb
3a y4yuTesieM, KOTOPBIA MMeeT TpaBo (M MOpajJbHYIO 00s13aHHOCTH!) BHOCUTH
CBOM W3MEHEHUsS] U KOPPEKTHUBbI B paclpeleicHue 4YacoB Ha TPOXOXKICHUE
MaTepuana M TPOBeIeHUE TPaKTUKyMa, M3MEHSTh colAepXaTeJlbHOEe HaIloJHe-
HUE YPOKOB, a TakKXe KOPPEeKTUPOBATh AEMOHCTPALIMOHHBIN U Ja0OpaTOpPHBIN
SKCMEPUMEHT, HMCXONsl OMSITb-TaKW W3 BO3MOXHOCTEl 00pa3oBaTe/lbHOTO Y-
PEeXIEHMUSI.

Tabnauma ¢ mpuMEpHBIM TIpeyiaraeMbIM pacrpeneieHueM YPOKOB TI0 TeMam
MnpeicTaBjieHa HUXeE.

KonunuectBo

Tema OcHOBHOe copgepiaHue kel

35 70

Tema 1. dusmyeckne NPUHLMMNBLI NPUKNAJHON MeXaHuku (2/2 4)

dusnyeckue NPUHIK- | YCIOBHUSI paBHOBeCHUs Tell, CTaTHUKa, 1 1
bl MPUKJIATHON Me- TPUHLIAIT BO3MOXHBIX TepeMelleHU, Ku-

XaHUKU HeMaTU4eCKUe CBSI3U

3amauu M 3aaHUS 1 1

Tema 2. MexaHusMmbl, patolme BbIUrpbiw B cune (3/6 4)

Mexanusmsbl, nawoume | Ddusnyeckne 3aKOHBI U TEXHUUYECKUE 1 2
BBIUTPBIII B CHUJIE. MPUHLUIIBI, TIPUBOJSIINE K BBIMTPBINIY B

IIpocThie MexaHU3- cuiie. Mctopust pa3BUTHUSI TIPOCTHIX MeXa-

MBIl — HaKJIOHHasI HM3MOB UM TIPUMEPHI pealn3allii MPUH-

IUIOCKOCTh, KJIVMH, LIMTIOB TMPOCTHIX MEXaHU3MOB B COBpE-

pbluar, 670K, BOpPOT MEHHBIX YCTPOMCTBAaX M WHCTPYMEHTaX

3agaun M 3aJaHus 1 2




IIpoooancenue

Konunyecteso
Tema OcHOBHOe copgepiKaHue Hacos
35 70
Ilpakmuueckas pa- Obcyxcdenue npakmuuecko2o 3a0aHusl 1 2

ooma <«IlIpoexkmupo-
8aHUe, U320MOBAEHUE
U uUcnvlmaHue Cca0Mic-
HO20 NPOCMO2O Me-
XxXanusma (Hanpumep,
CA0XCHO20 OA0KA C
gbluepbluieM 8 cuae 8
5, & uru 16 pasz)»

Tema 3. MpocTble MexaHM3Mbl, Npeobpasyolme ABMKEeHUEe (BUHT, LUECTepHU,
MeXaHU3Mbl Nnepefayun BpallaTenlbHOro M MoCTynaTenbHOro ABUXeHUs)

(3/6 4)

IMpocTteie MexaHu3Mbl, | TexHUYecKUe MPUHLIMUIBI, 00ecIeunBalo- 1 2
npeobpasyloliye IBU- mue mnpeobpa3oBaHMe ITOCTYIIATEIBHOIO U
KeHue (BUHT, IIe- BpallaTeIbHOTO NBVDKEHUS C 3adaHHBIMU
CTepHM, MEXaHU3MBbI BXOIHBIMUA M BBIXOJHBIMU ITapaMeTpaMU.
rnepegayy BpallaTesib- 3HayeHre KMHeMaTuJyeckoi cBs3u. Mcro-
HOTO U MOCTYHATE/Ib- pusl pa3BUTHUSI MEXaHU3MOB IIpeoGpa3oBa-
HOTO IBVKEHUS) HUSI ABVXKEHUSI U IPUMEPHI MX IpUMEHe-

HUSI B COBPEMEHHBIX YCTPOICTBaX U WH-

CTpYMEHTax
3agauyu M 3agaHus 1 2
Ilpakmuueckas pa- Obcyscdenue npakmuveckoeo 3a0aHusl 1 2

ooma <«lIpoexkmupo-
8aHUe, U320MoeaeHUe
U ucnblmaHue mexa-
HU3zMa npeobpazosa-
HUs 08UMICEHUs C 3a-
OaHHbIMU napame-
mpamu»

Tema 4. CnoXHble MexaHU3MbI, NpeobpasyoLie ABUXKEHUNE

(wap

HUpbI — NpocTble 1 Benukue) (6/12 y)

CIIOXXHBIE MEXaHU3-
MbI, MpeoOpa3syoliye
nBuxenue. Yactp 1

TeopeTnueckue OCHOBBI U TEXHUYECKUE
MPUHIIAIIBI, oOecIieunBaroIne Impeoodpa-
30BaHUE TOCTYNaTeJbHOTO U BpallaTesib-




IIpodonxncenue
KonunuyectBo
Tema OCHOBHOE cofiepXKaHue Hacos
35 70
HOTO JIBXKEGHUSI C 3aJJaHHBIMU BXOJIHBIMU
M BBIXOIHBIMHU TlapameTpamu. Pojib KuHe-
MaTUYeCKHUX CBsI3eil MpH MpeoOGpa3oBaHUU
NBIDKEHUST B TPEXMEPHOM TTPOCTPAHCTBE
3amauun u 3amaHus 1 2
Ilpakmuueckasn pa- Obcysncoenue npakmuueckoeo 3a0aHus 1 2
6oma <«IIpoexmupo-
6anue U KOMNbIO-
mepHoe Modeauposa-
HUe, U320MmogaeHUe
0oCMamouHo CcA04c-
HO20 MexaHusma
npeobpaszoeanus 08u-
HCEHUST C 3A0AHHbIMU
napamempamu»
CloXHBIE MeXaHM3- Kapnanuenii mapuaup, nuddepeHuan, 1 2
MBI, MPeoOpasyroline mapHup Jlunkuua—Iloccenbe, MapHUPHI
nBkeHue. Yactp 2 Yeonimena. IllapHup paBHBIX YITIOBBIX
ckopocTeit. Mctopust pa3BUTHSI MeXaHU3-
MOB TIpe0oOpa3oBaHUs JABUKCHUSI U TPU-
Mepbl MX MPUMEHEHUsT B COBPEMEHHBIX
YCTPOMCTBaX M MHCTPYMEHTaX
3amauu u 3agaHus 1 2
Ilpakmuueckasa pa- Obcyscdenue npakmuuecko2o 3a0aHus 1 2
6oma <«IlIpoexmupo-
8aHUe U KOMHNbIO-
mepHoe modeaupo-
sanue,
uzeomoenenue 00-
CIMAMOUYHO CAONCHO-
20 MexaHuzma npe-
obpaszoearust 08u-
JCEHUS C
3a0aHHbLIMU napame-
mpamu»

127



IIpoooancenue

Konunyecteso

Tema OcHOBHOe copgepiKaHue Hacos

35 70
Tema 5. MexaHu3Mbl, Ucnonb3yolwme ObiCTpoe BpallaTenbHoe ABUXKEHue
(rupockonbl) (3/6 u)

MexaHu3Mbl, UCHOJb- Benocunen u Motoumkia. Twupockomnsl. Tu- 1 2
3ylole ObICTPOE Bpa- | POAaKKyMYJSITOPbl 3Hepruu. TeopeTruyeckue
maTeJbHOEe IBVDKEHUE OCHOBBI M TEXHUYECKUE TMPUHIIUITBI

HCTIOTb30BaHUST OBICTPOTO BpPAIaTEIbHOTO

JBVXKEHUSI B TEXHUYECKUX YCTPOMCTBAX.

Hcropusi pa3BUTUSI TUPDOMEXaHU3MOB U

MpUMEpPbl UX TIPUMEHEHUSI B COBPEMEHHbBIX

YCTpOMCTBax
3amaun u 3amaHus 1 2
Ilpaxmuueckasn pa- Ob6cyscdenue npakmuueckoeo 3a0aHus 1 2
ooma <«H3yuenue
eupocKkona»

Tema 6. MMapoTexHMYeckme MexaHUsMbl M ycTpoictea (3/6 4)
TunporexHuueckue BonsiHoe koneco, cudoH U rUIpaBiInye- 1 2
MEXaHU3Mbl U CKMH TIpecc.

YCTpPOICTBa TeopeTnueckre OCHOBBI M TEXHMYECKUE
MPUHLIMIIBI, paboTa TUAPOMEXaHUUYECKUX
ycrporictB. Mictopusi pa3BUTUSI TUAPOME-
xanuku. CudoH I'epoHa. 3aKOHBI ApXU-
MeZa, BOAOINPOBOA, akBemnyku. Mcrtopus
BOIOITpOBONA M KaHanu3amuu. [Ipumene-
HUE TUIPOMEXaHUKU B COBPEMEHHBIX
YCTPOMCTBAX U WHCTPYMEHTaX
3agaun u 3amaHus 1 2
Ilpakmuueckas pabo- | Obcyxucoenue npakmuuecko2o 3a0aHUs 1 2
ma <«[lIpoexkmupoesanue,
uzeomoeneHue U Uc-
noimanue npocmoco
2UOPOMEXAHUUECKO2O
ycmpoiicmeéa, Hanpu-
Mmep cu@oHHO020 mexa-
Hu3zmMa nooauu 600bl»




IIpoooascenue

Tema

OcHoBHOe cogepxxaHue

KonnuyectBo
4yacos

35 70

Tema 7. MexaHusmbl, npeobpasylome sHepruto. HYacte 1 (3/6 4)

MexaHU3MBI, MPeod-
pasylolle 3HEPruio.
Yactp 1

MexaHu3MBbl, MpeoOpasylolre TerIOBYIO
SHEPTUI0 B MEXaHMYeCcKylo. TerioBbie
MalllHBI.

Teopetnueckne OCHOBBI M TEXHUYECKUE
MPUHLIMIBI, obOecIieunBaIIne mpeoopa-
30BaHUE TEIJIOBOM 3HEPruu B MeEXaHUYe-
ckyto. [IpuHUIMIBI pabOThl TETUIOBBIX Ma-
wuH. JBuratenu Kapho.

HcTopusi pa3BuTHS TETUIOBBIX MAIIIMH.
[lepBble TeruioBbIE MAIIWHBI U WX TPU-
MmeHeHue. [lapoBele MamuHbI. JlBuratenu
BHYTpeHHero cropanusi. CoBpeMeHHbIe
TETJIOBbIE MAlllMHBI U JBUTATEIN

3apaun M 3amaHus

Ilpakmuueckas pa-
boma «H3yuenue
deueamens Cmup-
AUHea (uau npo-
cmetiweeo deueame-
A5 BHYMPEHHe20
ceopanus)»

Ob6c¢cyxcdenue npakmuueckoeo 3a0aHus

1 2
1 2
1 2

Tema 8. MexaHu3mMbl, Npeobpasytolime 3Hepruto. Yactb 2 (3/6 4)

MexaHu3MBI, TIPe00-
pasyolliie 3HEPTUIO.
Yactp 2

DeKTpOMarHUTHBIE TEHEPaTOPhl U 2JIeK-
TpoaBuratesin. TeopeTuuyeckrue OCHOBBI U
TEXHUYECKHUE TPUHIIUIIBI, 00ecrneunBa-
mue npeobpa3zoBaHUe TEIJIOBOM M Mexa-
HUYECKOI SHEPruu B 3JIEKTPOMATHUTHYIO
n Hao6o0poT. [IpuHIIMIT 0OpaTUMOCTH.
Hcropust pa3BuTus 37aeKTpOreHepaTopoB,
3JIEKTPOJIBUTATENIC U CUCTEM Iepenavyu
3JIEKTPUUYECKOI BHEpruu Ha OoJiblIne
paccTostHUsI

1 2

3apaun M 3aJaHus




IIpoooancenue

Konunyecteso
Tema OcHOBHOe copgepiKaHue Hacos
35 70
Ilpakmuueckas pa- Obcyxcdenue npakmuuecko2o 3a0aHusl 1 2

ooma «Koucmpyupo-
8aHue, U320MmosaeHue
U ucnvlmanue npo-
CMo20 YHUNOAAPHO20
anexmpoosuzamens»

Tema 9. COI'IpOTI/IBﬂeHVIe MaTepuanoB n ctpouTesibHass MexXaHUuKa

(3/6 4)

CornpoTuBieHue ma- IlpuxknanHasi MexaHuKa B CTPOUTEHCTBE. 1 2
TEpUaJIOB U CTPOU- CrpoutesbHble MaTepuaibl U KOHCTPYK-
TeJbHAs MeXaHUKa uun. Mx mapameTtpsl u cBoiictBa. Teope-

TUYECKHE OCHOBBI (PM3UKMU MPOYHOCTH.

IMpunuumnsl pacyéra mapaMeTpoB COIPO-

TUBJICHUSI MaTepuaioB. [IpUHLIMUN apKu.

Hcropusi pa3BUTUSI CTPOUTETILHOW MeXaHU-

ku. Kupnuy. Moctel u akBenyku. Jloporu
3amaun U 3amaHus 1 2
Ilpaxkmuueckas pabo- | Obcyxucoenue npakmuueckoeo 3a0aHus 1 2
ma «IIpoexkmuposa-
HUe, pacuém npou-
HOCMHbIX Xapakmepu-
cmuk, nocmpoetnue u
ucnoimanue apKu ¢
3a0aHHbIMU CMPOU-
menbHbIMU napame-
mpamu»

Tema 10. MexaHuuyeckue KoneGaHusi U UX ucronbsoBaHue (3/6 u)

Mexanuueckue KoJe- Mexanuveckue KojaebaHUsI KaK 3TajloH 1 2

0aHMSI U UX UCIIOJIb-
30BaHUEC

BpeMeHHU. TeopeTnyecKre OCHOBBI (DU3UKU
KoJIeOaHMIA.

Wctopust pa3Butus MeXaHM3MOB HU3MEpe-
HUS BpeMEHHM. AHKEpHBI MeXaHu3M. Yachl
MeXaHUYEeCKUE U DJIEKTPOMEXaHUUYECKHE.
CoBpeMeHHbIE MEXaHMU3Mbl TOYHOIO M3Me-
peHUs BpeMeHU IIPOTEKaHUsI ITPOLIECCOB




IIpooonascenue

KonunuyectBo
Tema OcHOBHOe copgepiKaHue Hacos

35 70
3agayu U 3aJdaHUs 1 2
Ilpaxkmuueckasn pa- Ob6c¢cyscdenue npakmuueckoeo 3a0aHust 1 2
boma «H3yuenue u
Mmamemamu4eckoe
MoOeauposanue Ko-
nebanuilt. MasmHuKa
Ha CA0MHCHOM hnoOe-
ce»

Tema 11. Hay4yHo-npakTuyeckasi koHgpepeHLms (2/4 4)

Obcyxucdenue npakmuveckux pabom uccaedo8amensbcKkoeo xapak- 2 4
mepa u pegpepamos

Pe3epBHoe Bpems 1 4

I'InaHMpyeMble pe3ysibTaTbl OCBO€HNA Kypca

B pesynapraTe u3yyeHUs 3JEKTUBHOTO Kypca Ha YPOBHE CPEIHETO OOIIETro
oOpa3oBaHus y ydamumxcs OyayT c(opMUpOBaHBI ClieAylOllMe MpeIMeTHbIE
pe3yabTaThl.

Vuawuiica nayuwumcs:

— Ha KOHKPETHBIX MpUMepax OMUCHIBATh (hU3MUYECKUE TMPUHIIUIIBI, OMPEAesi-
OIUE YCTPOUCTBO M (DOPMBI MPOSIBJICHUSI MAaTEPUATBLHOTO MUpa, U TTOHU-
MaTb 3TU TPUHLMUIIbL;

— packpbIiBaThb Ha TIpyuMepax poJib (PU3NKW W MeXaHUKU B (HOpMUpPOBaHUM
COBPEMEHHOM HAyYHOW KapTMHbI MUpPAa M B MPAKTUYECKOU NEATEIbHOCTU
YyeJI0BeKa, B3aMMOCBSI3b MeXAy (UBUKONM M APYTMMHU €CTECTBEHHBIMM Ha-
YKaMu;

— KPUTWUYECKU OLIEHWBATh W WHTEPNPETUPOBATh (DUUUECKYIO U TEXHUYECKYIO
nHbOpMaIIMIO, COAEPXKAIIYIOCS B COOOILIEHUSIX CPENCTB MaccoBOW HHGOp-
Manuu, pecypcax VIHTepHeTa, HaydHO-TIOMYJSPHBIX CTaThsIX C TOYKHU 3pe-
HUSI €CTECTBEHHO-HAYyYHOW KOPPEKTHOCTU B IIEJSIX BBISIBJICHUS OIIMOOYHBIX
CyXIeHuit 1 opMUpPOBaHUSI COOCTBEHHOM ITO3UIINMN;



yCTaHaBIMBATh B3aMMOCBSI3M MexXny (akTaMyd U Teopuell, NpUYMHON U
CJIGACTBUEM TIPU aHaIM3€ IPOOJEMHBIX CUTyalluii MU OOOCHOBAHUW MNPUHU-
MaeMbIX pELIeHU Ha OCHOBE (DU3UYECKUX 3HAHMIA.

Yuawuiica noayuum 603moxicHOCMb HAYHUMBCA:

dopMyIMpoBaTh IIedb WCCIACHOBAHUS, BBIIBUTAaTh W IIPOBEPSATH ISKCIEPU-
MEHTAJIbHO COOCTBEHHBIEC TUIIOTE3bl O MEXaHMUYECKUX OCOOCHHOCTSIX padOThI
YCTPOMCTB TON WM MHOUW KOHGUIYpallMM U KOHCTPYKIINU;
CaMOCTOSITeJIbHO IIJIAHUPOBAaTh U IPOBOAUTH SKCHEPUMEHTHI C COOIIOICHU-
eM IpaBuJl 0e30IacHoil paboThl C JJabOpaTOPHBIM OOOPYIOBAHUEM;
WHTEPNPETUPOBATh NAHHbIE, MOJYYECHHbIE B pE3yJbTaTe MPOBEACHUS TEXHU-
YEeCKOro 3KCIICPUMEHTA;

MPOTHO3MPOBaTh BO3MOXHOCTb CO3JaHUS M (PYHKIIMOHUPOBAHUS TEX WU
MHBIX TEXHUYECKUX MEXaHU3MOB WJMU YCTPOICTB.

Cpe.D,CTBa O6y‘-IEHI/Iﬂ n BoCNMUTaHUA

IIpubopsl, obopymoBaHue, BKJIHOYasl CIIOPTHBHOE 0O0OpyJdOBaHUWE W WHBEH-

Tapb, MHCTPYMEHTHI (B TOM YHMCJIE MY3bIKAlbHbIC), YUeOHO-HAMISIIHbBIE MOCO-
OUsl, KOMIBIOTEPHI, NHGOPMAIMOHHO-TEIEKOMMYHUKALIMOHHBIE CETH, arapar-
HO-TIpOrpaMMHbBIC W ayJMOBU3yallbHBIe CpPEICTBA, MeYaTHBbIE W SJIEKTPOHHBIE
oGpasoBarejibHbie U WH(MOPMAIIMOHHBIE pecypchl M WHBIE MaTepuaibHble 00b-
eKTbI, HEOOXOAMMBIC IIJII OpraHu3alMu 00pa3oBaTe/IbHOW ACSTETbHOCTH.

Cnucox aumepamypuot

Wctopus nzobperenuii u otkpbituii (Bropas mcropust denoBedectBa). Kypc
C.E. MypaBbeBa u A. Onpuaka (HUAY MUDPU) na noprane Coursera.ru

2. Kaarawnurkoe H.Il. Havana ¢usuku: ydye0. mocodOue sl MOATOTOBKU K

EI'D / H.II. Kamamnukos, C. E. MypaBbeB. — M.: OiikymeHna, 2013.



[Tporpamma 371€KTUBHOIrO Kypca
«®DUNYECKAA XNMUSA»

ArTopsi: B. A. Benonoros,
T. V. BenoHorosa

MossicHUTenbHaa 3anucka

OneKTUuBHbIN Kypc «®Puszuueckas XUMUsS» TIpeAHA3HAUEH [JIs1  ydallluXcs
cTapiieil IIKOJbI, BBIOPABIINX €CTECTBEHHO-HAyYHBIN, (YU3NKO-MaTeMaTHde-
CKMI, (PU3MKO-XUMUYECKUU TIpODUIN WM TPOSBUBIIMX TOBBIIIEHHBIA WHTE-
pec K M3YYeHMIO XUMMU. JIaHHBI KypCc — KypC WHTETpUpPOBaHHBIN, colaepiKa-
TEJTbHO OH CBSI3aH C KypCOM XUMUM, (HDU3NKU, MATEMATUKU OCHOBHOM IIKOJIBI.
WMsydyeHue mnpemiaraeMoro 3JeKTUBHOIO Kypca HampaBieHO Ha yriyOjieHue u
00001IeHUe 3HAHUI IIKOJBHUKOB O XMMMWYECKOM TIIpoliecce, B YaCTHOCTU O
€ro TepMOAWHAMHUKE, KMHETUKE, COCTOSHUM PaBHOBECHs, a TakKKe O ITOBEpX-
HOCTHBIX SIBJICHUSIX.

HecmoTpst Ha TO 4YTO OTHE/NbHBIE BOMPOCHI TEPMOAWMHAMUKUA W KUHETUKU
paccMaTpuBalOTCSl B y4yeOHMKaX XUMUW W (U3MKU, MPEICTABICHHOW B HUX
nHbOpPMallMM HEIOCTATOUHO JUISI OOBEKTUBHOW OLEHKU M TOHWMAaHUSI CYTH
npoucxonsdmux TporeccoB. [lomHoe WX OCMBICIEHHWE BO3MOXHO JIMIIb Ha
CTBIKE ATMX NBYX HayK. K ToMy ke Ha ypoBHE MUKPOYACTHUI[ IEJICHUE IIpO-
1IeCCOB Ha (U3MUECKME W XUMUYECKHE SIBISIETCS TOBOJBHO YCIOBHBIM. Dusu-
yeckass XUMUSI M3ydaeT XMMUYECKHEe TPOLIeCcChl, ONMUpasich Ha (U3ndecKue Te-
OpPUU U UCTIONB3YST (PU3UUECKUE METOMbI.

OOmas xapakTepucTHMKa Kypca. [lpennaraemblii 2J€KTUBHBIA Kypc ITO-
CBSIIIIEH PACCMOTPEHUIO TaKWMX TeM (DU3UUECKOW XUMUM, KaK XMMHUYECKasT Tep-
MOIMHAMMKa, XUMUUYeCKash KWHETUKA, XUMUYECKOe PaBHOBECHE M TOBEPXHOCT-
Hble SBJICHUS. 3HAUMTENIbHAsI YacTh 2JIEKTUBHOTO Kypca OTBedeHa IpaKThye-
CKUM paboTaM, OOJbIIAsl 4acTh KOTOPBHIX MMEET HCCIAeHOBATEIbCKUI XapakTep.

Ilemm Kypca:

— paclmypeHue, yryOjaeHue M 0000lIeHME 3HAaHMKA O XWMHWYECKOM IIpO-
mecce, MPUYMHAX WU MEXaHU3ME €ro TMPOTEeKaHMSI;

— pa3BUTHUE TMO3HABATEIbHBIX MHTEPECOB M TBOPUYECKUX CITOCOOHOCTEU yda-
IIUXCSl Yyepe3 TMPaKTUYEeCKYI HaMpaBJIeHHOCTb OOyYeHUs] XUMUM W WUHTETPUpPY-
IOIIYI0 POJib XMMUM B CUCTEME €CTECTBEHHBIX HayK.

3amaum Kypca:
— ¢GopMUpOBaHUE €CTECTBEHHO-HAYYHOTO MWPOBO33PEHUS YUaIIUXCS;



— pasBuUTUE TPUEMOB YMCTBEHHON JMESITEJIbHOCTU, TMO3HABATEIbHBIX WHTEpE-
COB, CKJIOHHOCTEW M CHOCOOHOCTEW yyalluxcs;

— ynIyOJeHue BHYTPEHHEW MOTMBALIMU yYalluxcs, (popMupoBaHUE TMTOTPEOHO-
CTU B TIOJlyYEHWW HOBBIX 3HAHWW MW MPUMEHEHUE WX Ha MPAKTUKE;

— pacumpeHue, yniyosieHue u o0oOIeHre 3HAHWW MO XUMUU U (DU3BUKE;

— MCIIOJIb30BaHUE MEXIIPEAMETHBIX CBSI3ell XUMUM C (PU3NKOUN, MaTeMaTUKOMH,
ouosorueit, UCTOpUE, 3KOJOrMeil, pacCMOTPEHUE 3HAYEHUsI JAHHOIO Kyp-
ca JUIST YCTIEITHOTO OCBOEHWSI CMEXHBIX NTUCIUTIIVH;

— COBEpIICHCTBOBAHUE SKCIIEPUMEHTAIIBHBIX YMEHWI W HaBBIKOB B COOTBET-
CTBUM C TPEOOBAaHUSIMU MPABUJI TEXHUKU OE30IMACHOCTH;

— paccMOTpeHMe CBSI3M XMMHMU C XHU3HBIO, C BaXHEWIUMu chepaMu nes-
TEJIbHOCTU YEJI0OBEKa;

— pa3BUTUE y YYaIlIUXCS YMEHUSI CAMOCTOSITeJIbHO paboTaTh C AOIOJHUTEb-
HOW JIMTEepaTypoul W NPYTUMU CPEACTBAMHU WHGOOPMAIIUN;

— (OpMUpOBAHNE y YyYalllUXCS YMEHWN aHAJIW3UPOBATh, COIOCTABISTH, MPU-
MEHSTh TEOPETUYECKNE 3HAHUS Ha TMPAKTUKE;

— ¢opMupoBaHUE YMEHWI IO PEIIEHUIO 3KCIEPUMEHTATbHBIX U TeOopeThuye-
CKUX 3ajady.

OcHOBHbIE HIeH Kypca:

— EIWHCTBO MaTepUAIbHOTO MUPA;

— BHYTPU- U MEXIPEAMETHAasd WHTETPALN;

— B3aMMOCBSI3b HAYKW W NPAKTUKU;

— B3aMMOCBSI3b YeJIOBEKAa M OKPYXaloIllel Cpebl.

YyeOHO-MeTOAMYECKOEe ofecnmedyeHre Kypca BKJIIOYaeT B cebs ydeOHoe
nocodue ISl ydallMxcsl M IIporpaMMy 3JIeKTHBHOIO Kypca. YueOHoe mocobue
TS yqamqmuxcst obecriedmBaeT colepKarelbHylo 4dacTh Kypca. ComepxkaHue Mo-
cobust pazduTo Ha maparpadbl, BKIIOYAET AWIAKTUYECKUN MaTtepuan (BOIPO-
Chl, YNpPaXXHEHUs, 3aJa4M, JOMAIIHUI SKCIEPUMEHT), MpaKTUYecKrue padoThl.

Ha 3angaTusix mo gaHHOMY Kypcy ydaliuecsl yIIyOJlsiioT CBOM 3HAHUSI OCHOB
XUMHUUYECKON TEPMOAMHAMUKU, XUMUYECKOW KUHETUKU, XUMUYECKOTO PaBHOBE-
CUSl Y TIOBEPXHOCTHBIX siBJieHUI. B pesynbraTe m3yueHusi Kypca «Pusnueckas
XUMUSI» PACIIUPSIETCS] MUPOBO33PEHUE YYaIlIMXCS, PAa3BUBAIOTCSI TMO3HABATENb-
HBIIA WHTEPEC, WHTEJJIEKTYAJIbHBIE W TBOPYECKHE CITOCOOHOCTH, (hOPMUPYIOTCS
MpenMeTHBIE, OOIEYyYeOHble U CrieUuUUECKUEe YMEHUSI M HaBBIKM IIKOJIBbHU-
KOB.

Kypc coneput 0oJbllioe KOJMYECTBO JIE€MOHCTPAIIMOHHBIX IKCIIEPUMEHTOB
U TIpakTuyeckux padboT. [lo kenaHuio y4yutenss U B 3aBUCUMOCTU OT OCHa-
MIEHHOCTU KaOWHETa HEKOTOPbIM MPAKTUYECKUM paboTaM MOXHO MpUIaTh UC-
CIIEOBATENCKUN XapaKTep.

Hcnonb3oBaHue B Y4eOHOM IIpoliecce IMPaKTUYECKUX PaboT CIOCOOCTBYET
0000IIeHNIO YIYeOHOTO MaTepHajia, pacIInpseT BO3MOXHOCTH WHINBUIYaTbHO-



ro u aud@epeHLPOBAaHHOIO MOAXOA0B K OOYyUYEHHIO, IOBBIIIAET TBOPYECKYIO
AKTUBHOCTh IIKOJIbHUKOB, pacIIUpsieT WX Kpyro3op. BxkitoyeHue Takux padboOT
B SJIEKTUBHBII KypC TIPUBMBAET yYallMMCSI WCCIIENOBATENIbCKUN TIOOXON K WX
BBITIOJIHEHUIO, TTOMOTAET B OBJIANICHUW NOCTYMHBIMU UISI YyYaIIUXCS HAyYHBIMU
MeTOJlaM1 WCCJIeoBaHus, (hOPMUPYET M pPa3BMBAET TBOPYECKOE MHBIIIJIEHNUE,
MOBBIIIAET UHTEPEC K TTO3HAHUIO XUMUYECKUX SIBIEHUW U UX 3aKOHOMEpPHO-
creil. [lpennaraembie MpakTUYECKHWE PaObOThl BKJIIOYAIOT OIpENEIeHUE HE TOJb-
KO KayeCTBEHHBIX, HO M KOJWYECTBEHHBIX XapaKTEepUCTUK TMporeccoB. Cucre-
MaTUYECKOE BBITIOJTHEHUE 3SKCIEPUMEHTAIBHBIX 3a7a4 MO KOJWYECTBEHHOW Xa-
PaKTEPUCTUKE MPOLIECCOB PA3BUBACT y YYaIIMXCS aKKypaTHOCTb, BbIPA0ATBIBAET
HaBBIKM TOYHOCTU TIPU OLIEHKE PE3yJIbTaTOB AKCIIEpUMEHTA.

Kaxnast mpaktudeckasi pabora BKJIIOUAaeT KpaTKUE TEOPETUUYECKUE CBEACHUS
U DKCOEPUMEHTAJbHYIO 4acTb. PaboThl mpoBomsTcs B Ipymnmax Imo 3—4 4yeno-
Beka. BrIMmomHeHWe wncciaenoBaHUil TpeOyeT MpeaBapUTEIbHON MOATOTOBKU: Tie-
pen MpOBENEHUWEM 3KCIIEPUMEHTA YUYUTENIb PaOOTAET OTIEIbHO C KaXXHOW Tpym-
MO yYalllrXcCs.

DJEeKTUBHBIN KypC MOIMYCKaeT HWCIOJIb30BaHME (IO YCMOTPEHUIO YYWUTENIs)
JIIOOBIX COBPEMEHHBIX 00pa30BaTe/IbHbIX TEXHOJIOTUU, pa3jIWYHbIX OpraHu3alu-
OHHBIX (opM OOy4YeHUSs: JeKIMii, CEeMUHApPOB, Oeced, IMPaKTUYECKUX U J1abo-
paTOPHBIX PadOT, MCCIEIOBATEIbCKUX PA0OT, KOH(MEPEHIIUA.

B kayecTBe OCHOBHOI OpraHW3alMOHHOW (OPMBI MNPOBEICHUS 3aHATUN
MpemIaraeTcsl JEKIMOHHO-CEMUHAPCKOE 3aHSITUE, Ha KOTOPOM HAETCST OOBsIC-
HEHNE TEOPETUYECKOTO MaTepuaja M pellaloTcsl 3agadyv 1o maHHoi teme. s
MOBBILIEHUSI MHTEpeca K TEOPETUYECKUM BOIPOCAM M 3aKpEIUIeHUs] U3YYeHHO-
ro marepuasa TMpeaTyCMOTPEHbl JIEeMOHCTPAIIMOHHBIE OIMbBIThI U JIAOOPATOPHBIN
MPAKTUKYM.

@opMaMM KOHTPOJISI HAJI YCBOEHHEM MATEPUAJIA MOTYT CIYXUTb OTYE-
TBl TIO TIPAKTUYECKAM PadOTaM, CaMOCTOSITEIbHbIE TBOPUYECKUE PAOOTHI, TECTHI,
UTOTOBBIE y4eOHO-MCCIeI0BATEIbCKIE TPOEKThl. KITOroBoe 3aHsATHE TIPOXOAUT
B BHUJE HAyYHO-TIPAKTUYECKOU KOH(EepeHIUu WU KPYIJIOro CTojia, Iae 3aciy-
IIMBAIOTCSl OKJIAJIbl yJallUXCsl O BBIOPAHHOW TeMe UCCIENOBaHUSI, KOTOpbIE
MOTYT OBITh NpencTtaBieHbl B hopMe pedepaTa WM OTYETA MO UCCIEAOBATENb-
CKOI pabore.

CopepxxaHue Kypca

Tema 1. Xumuyeckas tepmoauHamMuka (9/18 u)

ITepBebiii 3akoH TepmoanHamuku. Tepmoxumusi. 3akoH lecca. CnenctBusi u3
3akoHa Iecca. 3aBUCHUMOCTb TeIUIOBOTO 3 deKkTa OT TeMmIepaTypbl. BTopoii
3aKOH TEPMOAMHAMUKU. DHTponusd. OnpeneneHre BO3MOXHOCTM W TIpeAesia



nporekaHusl Ipouecca. DHeprusi [ub66ca. DHeprust I'enbMronbua. 3aBUCUMOCTh
SHTPOINMUU U 3Hepruu Iudbca oT TemmepaTyphl.
Ilpakmuueckas paboma Ne 1 «Karopumempusp».

Tema 2. Xumuyeckasi KuHeTuka (8/16 1)

CKOpOCTh XMMHUYECKOM peakiiuy W BIMSIONIMEe Ha He€ dakTopbl. BausHue
KOHIIEHTpAIlMM PeareHTOB Ha CKOPOCTh peakiimu. OCHOBHOI MOCTYyJaT XUMU-
yeckoll KMHeTUKU. KuHeTnueckue ypaBHEHUSI OIHOCTOPOHHUX peaKIIUii.
(®opManibHasE KMHETHUKA MPOCTBIX peakiinii.) MeToabl omnpeneneHus: KUHETU-
YecKoro Topsiika peakivu. BiausiHue TemriiepaTypbl Ha CKOPOCTb XMMUUYECKOM
peakuuu. Karanmutuyeckue peakiiuu.

Ilpakmuueckas paboma No 2 «3asucumocms CKOpOCMU XUMUUECKOU pe-
aKyuu om KOHUEHMpPAUUu peaceHmos».

Ilpakmuueckas paboma No 3 <«3asucumocmsv CKOpOCMU peakKuuu om
memnepamypuob».

Ilpakmuueckas paboma No 4 «Kamarumuueckue peaxuyuu».

Tema 3. Xumuyeckoe pasHoBecue (4/8 4)

OOpatumble W HeoOpaTMMble XWUMHWYECKHWE peakiuu. Bumbl XuMumyeckoro
paBHOBecHsl. 3aKoH nAciicTByrommx wMacc. KoHcraHTa paBHOBecusi. BiumsHue
pas3nUYHBIX (PAKTOPOB HAa COCTOSIHME DPaBHOBECHSI.

IIpakmuueckas paboma Ne 5 «Xumuueckoe pasHnoeecue».

Tema 4. IloBepxHocTHble siBjeHus (13/25 4)

IToBepxHocTHasa 3Heprusa. IloBepxHocTHOe HarsbkeHuMe. CMauynBaHWE U He-
cMmauuBaHue. Koresuss u aare3usi. AncopOuus. AacopOumsi Ha ITOBEPXHOCTU
SKMIKOCTU. AICOPOILIMS Ha TOBEPXHOCTU TBEPIBIX Tesd. Xpomarorpadus.

Ilpakmuueckas paboma No 6 <«H3zmeperue noeepxHOCMHO20 HAMANCEHUS
acuoKocmeil».

Ilpakmuueckas paboma Ne 7 «CpaeHeHue NOGEpXHOCHIHOU AKMUBHOCHU
pacmeopos eeuecmas 00H020 20MON02UMECK020 pPsoa».

Ilpakmuueckas paboma Ne 8 «CpasHeHnue 3@ghexmusHocmu MOHUUX
cpedcme».

Ilpaxkmuueckas paboma No 9 «Adcopbuusi KapbOHOBbIX KUcAOmM aKmu-
BUPOBAHHBIM Y2NEM».

Ilpakmuueckas paboma No 10 «O6HapysceHue KamuoHO8 Memdaanog ¢
NOMOUBIO OYMAICHOIL Xpomamoepaguu».

Tema 5. HayuyHo-nmpakTuyeckasi koHgepenuus (1/2 1)

3ammuTa pedepaToB, MPAKTUYECKUX PabOT MCCIEAOBATEIbLCKOTO XapaKTepa.
I[lonBenenue UTOroB (KPYIJIBINA CTOJ).



TemaTunyeckoe ninaHnpoBaHue

Kypc paccuuman na 35/70 u ¢ eo0d (I uau 2 u 6 uedenro). Ilpennarae-
MO€ IJJAHUPOBAHUE SIBJSIETCS MPUMEPHBIM: YUYUTEIb MOXET KOPPEeKTUPOBAaTh
colilepXaHWe YPOKOB U pacIpelesieHhe YacoB Ha M3yYeHMe Marepuajia B COOT-
BETCTBMU C YPOBHEM IIOATOTOBKM OOYyYalolIUXcsl U cEepoil MX MHTEPECOB.

Konnyectso
Tema OCHOBHOe cofiepXKaHue e
35 70
Tema 1. Xumuyeckass TepmogmHamuka (9/18 u)

IlepBoIit 3aKOH TepMO- IlepBBIii 3aKOH TEPMOITMHAMUKM. 1 2
IUHAMUKUA BuyTpeHHsiss sHeprusi, TeIUioTa, pa-

00Ta, DHTAJIbLITUS
Tepmoxumus. 3aKoH Tepmoxumusi. 3akoH I'ecca. Pacuér 1 2
I'ecca TeruioBoro ag@gexra peakiuu MeTO-

JIOM KOMOWHUPOBAHUS
Crenctsue U3 3aKOHa IlepBoe cnenctBue u3 3akoHa lecca, 1 2
I'ecca cTaHAapTHasl DHTAJbIUs 00Opa3oBa-

HUs BelecTBa. Bropoe ciencteue u3

3akoHa lecca, ctaHmapTHast SHTaJIb-

IS CrOpaHusl BELIeCTBa
3aBUCUMOCThH TETIJIOBO- 3akon Kwupxroda, monsipHas Terio- 1 2
ro a¢ddexra oT Temre- éMKOCTh BellleCTBa, 3aBUCUMOCTh Te-
paTypbl. YpaBHeHUE MI0OEMKOCTU U TEIUIOBOro 3 deKkra
Kupxroda OT TeMmepaTyphl
Ilpaxkmuueckas pabo- OmnpwiT 1. «OmnpeneiaeHue TEIIOBOTO 2 4
ma Ne 1 «Kanropume- a(dekTa peakunum HeUTpaIn3anum».
mpusi» OmnpiT 2. «OrnpeneneHue TEMIOBOTO

a(dekTa mpu pacTBOPEHUU COJIU».

O06paboTKa MOJIyYEHHBIX Pe3yJIbTaTOB

u odopMIIeHUE OTYETA
Bropoii 3akoH TepMoO- CaMOonpou3BOJIbHBIE U HECAaMOIIPOU3- 1 2
NUHAMUKU. DHTPOMUS BOJIbHBIE TIpolecchl. DHTponus. Pac-

YET M3MEHEHMSI SHTPONUM IIPU XH-

MUWYECKNX PEeaKIUsIX




IIpoooaincenue

KonuuectBo
Tema OCHOBHOE cofepXKaHue el
35 70

OmnpeneneHue BO3MOX- W3meHeHne SHTpPONUM, SHEPruu 1 2
HOCTU W Tpenena mpo- Iu66ca, sHeprum Ienbmronbua —
TEeKaHUs Tpoliecca. KPUTEPUN BO3MOXHOCTH W Tperesia
DHeprug [nb66ca. MpOoTeKaHUs peakuuu. Pacuér craH-
Oueprust [expMrosnbiia naptHoit sHeprum [u6G6ca xumuye-

CKOW peakuuu
3aBUCUMOCTb DHTPO- OnpeneneHne BO3MOXHOCTH CaMO- 1 2
MU U SHEPTUU MPOU3BOJILHOTO MPOTEKAHUSI peak-
Tu66ca ot Temmneparty- LIMU B 3aJaHHBIX YCJOBUSIX C MC-
pbl noJib30BaHWEeM ypaBHeHUs [nOO6ca—

I'enpmromneua

Tema 2. Xumnyeckas knHetuka (8/16 u)

CKOpOCTh XMUMUYECKOM CKOpOCTb XMMMYECKON peakinu. 1 2
peakuuu M BIUSIONINE MexaHu3M XMMMYECKON peakinu.
Ha He€ (haKTOphI DnaeMeHTapHasl peaklusi, MOJEKYIsIp-

HOCTb peakinu. MakTopbl, BIUSIO-

1€ HA CKOPOCTb peakiuu
3aBUCUMOCTb CKOPOCTH OCHOBHOI TIOCTYJIAT XUMUYECKOM 1 2
peakiMu OT KOHIICH- KUHeTUKU. KoHcTraHTa CKOpocCTH.
TpalMu HUCXOIHBIX IMopsinok peakuuu. PopmasibHass Ku-
MPOIYKTOB HEeTHKa peakiuii 1IeJI0OT0 TopsiaKa
MeTtonbl omnpeneneHust OCHOBHBIE METONBI OIpENAeTIeHUsT KH- 1 2
KWHETUYECKOTO TOPSi/I- HETUYECKOTO TOpSIIKAa peaklvu: Me-
Ka peakiunu TOIl HAuyaJbHBIX CKOPOCTEil, METOM

orpenesieHus Mopsiaka peakiuu 1o

Tepuoay ToJynpeBpanieHuil (MeTom

OcBanpaa), METOI ITOACTAHOBKU, Me-

ton Banr-Todda
Ilpakmuueckas pabo- I1poBeneHue mpakTUYECKOl padOThI: 1 2
ma No 2 «Basucu- «OrmpenereHre KMHETUYECKOTO TI0-
MOCMb CKOPOCMU XU- psiiKa peakiiuyd pasyIoKeHUsT TUOCep-
MUYECKOUl peaKuuu HOU KMCIOTBl». OOpaboTKa MOJyYeH-
0m KOHUeHmpauuu HbIX pe3YJILTAaTOB U O(OpMIIEHUE OT-
peacenHmos» yéra




IIpoooncenue

Tema

OcHOBHOe coaepixkaHue

3aBUCUMOCTh CKOPOCTH
peakiuuy OT TemIlepa-
TYpBI

IlpaBuno Bant-Todda, ypaBHeHUE
AppeHuyca. DHeprusi aKTUBaluu

Ilpakmuueckas pabo-
ma Ne 3 «3aeucu-
MOCMb CKOpOCmU pe-
akyuu om memnepa-
mypob»

IMpoBeneHue MPaKTUIECKOU pabOTHI.
O06paboTKa MOJIyYEHHBIX Pe3yJIbTaTOB
u odopMiIeHUe OT4YETA

Karanutnueckue peak-
oun

Karanm3: ToMOreHHbIli U reTeporeH-
HBIM. MexaHu3M TIpOTeKaHUs KaTa-
JIMTUYECKUX PeaKLUi

Ilpakmuueckas pabo-
ma Ne 4 «Kamanu-
muueckue peaxyuu»

OnbIT 1. «<AKTUBHOCTh Pa3JINYIHBIX
KaTaJM3aToOpoOB B peaklMU pa3ioxke-
HUSI TIEPOKCUIIa BOMOPOIA».

OmnpiT 2. «KaTtanuruyeckoe BoccTa-
HoByieHue MOoHOB xkene3a (I11)».
OnbiT 3. «KuHeTHKa KaTaauTUyecKo-
IO pa3JIOXEHMST IePOKCHUIAa BOIOPO-
nma». O0paboTKa MOJyYeHHBIX Pe3yIb-
TaToOB U ODOPMIIEHHE OTYETA

Tema

3. Xumunyeckoe paBHoBecre (4/8 u)

XUMHUIEeCKOe paBHOBE-
cue. ObpaTumble U
HeoOpaTUMbIC XUMUYE-
ckue peakiuu. Bumbl
XMMUYECKOIO PaBHOBE-
cHst

KuHeTtnyecku HeoOpaTUMbIe peak-
. KnHetuyecku oOpaTumbie pe-
akunu. VICTMHHOE XMMHWYECKOe paB-
HoBecue. 3aTOPMOXKEHHOE XUMUYE-
CKO€ paBHOBecue

3aKOH NEeHCTBYIOLIUX
macc. KoHcTaHThI paB-
HOBECHUsI

3akoH neictByomnx macc. KoH-
CTaHTbl PABHOBECHUSI, BBIPAXKEHHBIC
yepe3 paBHOBECHBIE TaplUalIbHbIC
NaBJIEHUsI, PAaBHOBECHbBIE KOHLIEHTpa-
I, PaBHOBECHBIE MOJIbHBIE IOJN

KonunuecrtBo
YyacoB

35 70
1 2
1 2
1 2
1 2
1 2
1 2




IIpoooasncenue

KonuyectBo
Tema OCHOBHOE cofepXKaHue el
35 70

BinusiHue pasnuyHbIX BinusHue katanuzatopa, KOHILIEHTpa- 1 2
(akTOopoB Ha cocTosI- LIMM BEIIeCTB — YYAaCTHUKOB PaBHO-
HUE paBHOBECHUS Becusi, TeMIlepaTypbl, OOIIEero naBie-

HUSI Ha COCTOSTHWE PaBHOBECHSI.

TMpyHLIMIT MOABMKHOIO PABHOBECHSI

Jle Ulatenbe—bpayHa
Ilpakmuueckas pabo- OnwiT 1. «BausiHue M3MeHEHMST KOH- 1 2
ma No 5 «Xumuue- LIEHTPAIii KOMITOHEHTOB U T00aBOK
cKoe paeHoeecue» IMOCTOPOHHMX BEILECTB Ha IOJIOXe-

HUE XMMHUYECKOTO PaBHOBECHUSI».

OnbiT 2. «M3yyeHHEe XMMUYECKOTO

paBHOBECUSI TOMOTEHHOM peaKIuu».

OO6paboTKa IMOJTYYeHHBIX PE3YJbTaTOB

1 odopMIIeHUEe PadbOThI

Tema 4. MoBepxHOCTHble fiBNeHus (13/25 u)

TMoBepxHOCTHAsT dHEp- Ocob0e cocTosTHME MOJIEKYJT TTOBEpX- 1 2
rusi. [ToBepxHOCTHOE HocTHoro cios. [loBepxHOCTHast
HaTSDKEHUE 9HEPrusi U MOBEPXHOCTHOE HaTsIKe-

Hue. HekoTopble MeTOIbI U3MEPEHUSI

IMOBEPXHOCTHOTO HaTsKeHUsI. [Tyt

CaMOMPOU3BOJIBHOTO CHUXKEHUS T10-

BEPXHOCTHOW »Hepruu. BiusiHue xu-

MUWYECKOW MPUPOIBI BEIIECTB Ha WX

MOBEPXHOCTHOE HATsSKeHUE
Ilpakmuueckas pabo- [IpoBeneHue TpakTUYECKON PabOTHI. 1 2
ma Ne 6 «Hzmepenue O0OpaboTKa TOJYYEHHBIX Pe3yIbTaTOB
NOBEPXHOCIMHO20 HA- u odbopmieHue oT4yéTa
MANCEHUS HCUOKO-
cmeir»
CMavyuBaHUe M HecMa- KanwnnsipHeie siBIEHUSI — pe3ysbrar 1 2
yuBaHue. Pacrekanue CMauyMBaHUSl WJIA HECMayuMBaHUS B

TOHKUX TpyOKax M Yy3KMX 3a30pax.

Kpaesoii yron. YpaBHenue HOnra




IIpoooascenue

Konnyectso
Tema OcHoBHOe coepXaHue i)
35 70
Kore3ust u anresust Kore3ust u pabora Kore3uu, aare3usi 1 2
U paboTa anre3uu. YpaBHeHue [lro-
npe—lOHra. Anre3ust u Kore3ust B
MpUPOIE, TEXHUKE M TOBCETHEBHOI
JKU3HU 4YeJIoBeKa
Ancopbuusi. Ancop0- Ancopbums, ancopOeHT, amcopoOar. 1 2
LUST Ha TIOBEPXHOCTHU dusnueckas 1 XuMUUYecKast amcopo-
KUIKOCTHU uusi. [1oBepXHOCTHO-aKTUBHBIE U I10-
BEPXHOCTHO-MHAKTUBHbIE BEIEeCTBA
Ilpakmuueckas pabo- IIpoBenenue mpakTUyeckoil pabOTHI. 1 2
ma Ne 7 «Cpasuenue O06paboTKa MOJIyYEHHBIX Pe3yJIbTaTOB
N0BEePXHOCMHOU aK- n oopmiecHue OTYETA
musHocmu pacmeopos
geujecme 00HO20 20-
MON02UUECKO20 psioa»
Ilpaxkmuueckas pabo- IIpoBenaecHME TIPaKTUYECKOU PaOOTHI. 1 2
ma Ne 8 «Cpaesuernue O06paboTKa MOJyYEeHHBIX PE3yJIbTaTOB
agppgexmusnocmu mo- 1 ohopMIeHUEe OTYETA
rowux cpeocme»
AncopOuust Ha Mo- OCHOBHbBIE aaCcOpPOEHThI: aKTUBUPO- 1 2
BEPXHOCTH TBEPIBIX BaHHBINM YIrojb, CUIMKareib. MoHU-
Tem TBI, OOMEHHasT éMKOCTb MOHUTOB.
MNoHnoobMeHHas aacopouus. 2Keécr-
KOCTb BOJIBI
Ilpakmuueckas pabo- IIpoBeneHue TpakTUUECcKOil padOTHI. 1 2
ma No 9 «Adcopbuyus O0paboTKa TONYYeHHBIX Pe3YJIbTaTOB
KapOOHOBbIX KUCAOM n odopMIIeHUE OTYETA
AKMUBUPOBAHHBIM
yeném»
Xpomarorpadus Wctopust oTKpbITUS XpoMaTorpaduu. 1 2
CymHocTh XpomaTtorpaduu. Xpoma-
Torpauueckast KojoHka. IMoxBuxk-
Hast haza, HeroaBUXKHasl (a3za.




IIpoooancenue

KonuuectBo
Tema OCHOBHOE cofepXKaHue el
35 70
Krnaccudukanust xpomatorpaduue-
ckux MmeTonoB. [lpakTuyeckoe mpu-
MEHeHMe Xpomartorpaduu
Ilpakmuueckas pabo- OnbIT «OOHapyXXeHHUe KaTUOHOB 1 2
ma Ne 10 «O6uapy- Cu?*, Co?*, NiZ" ¢ nomouipio 6y-
JceHue KamuoHog me- MakHOM XpomaTtorpadun». O6pabdboT-
mannoe ¢ noMousbro Ka TIOJYYEHHBIX PE3yJbTaTOB U
OYMad;iCHOU XpoMamo- odopmMiieHre OTUYETa
epaguu»
PesepBHoe Bpemst Pemenue 3ama4, momroroBka K Hayd- 2 3
HO-TIpAaKTUYeCKOM KOHpepeHIuu
Tema 5. HayyHo-npakTunyeckas koHdepeHuus (1/2 u)
Wrtorosoe 3aHsiTUE B 3amuTa pedepaToB, MPaKTUUESCKUX 1 2
dbopme HayyHO-TIpaK- paboT UCCIenoBaTeIbCKOrO XapakTepa
TUYECKOIl KOHbepeH-
U

MnaHnpyemble pe3ynbTaTbl OCBOEHUS Kypca

B pesynbrate u3yyeHuUsl 3JEKTMBHOIO Kypca Ha YPOBHE CPEIHEro OOUIEro
oOpaszoBaHUsl y ydamuxcsi OynyT choOpMUpPOBaHbI CleAylolie MpeaMeTHbIe
pe3ybTaThI.

Muawuiica nayuwumcs:

— packpbIBaTh Ha MpuMepax poib (HU3NUECKOW XMMUM B (DOPMUPOBAHUU CO-
BPEMEHHOW HAy4YHOM KapTUHBI MMpa W B NPAKTUUYECKOW NEATEIbHOCTU Ye-
JIOBEKA, B3aUMOCBSI3b MEXITY XMMUEW U APYIMMU €CTECTBEHHBIMU HAayKaMWU;

— YCTaHaBIWBaTb 3aBUCUMOCTb CKOPOCTU XWMUYECKOW pEaKUMU U CMEIIECHUS
XMMMYECKOTO PaBHOBECHSI OT Pa3jIMYHbIX (PAKTOPOB C 1IEJIbIO OMpeneaeHUs
ONTUMAJIbHBIX YCIIOBUM MPOTEKAHUSI XMUMUUYECKHX ITPOIIECCOB;

— TMPOBOAUTH PACYETHl TEIUIOBOro 3 hekra peakiimM Ha OCHOBE YpaBHEHUS
peakiu U TePMOAMHAMUYECKUX XapaKTEPUCTUK BEIIIECTB;

— MPOTHO3UPOBATh BO3MOXHOCTh W Mpenes MPOTEKAaHUSI XUMUUYECKUX TPOIlec-
COB Ha OCHOBE TEPMOIMHAMMYECKMX XapaKTEPUCTUK BEIIECTB;



cobJonarh MmpaBujia 0e30MacHOro oOpallleHUus C EAKWMU, TOPIOYUMU U
TOKCUYHBIMU BEIIECTBAMM, CPEACTBAMU OBITOBOW XWMUU;

OCYILIECTBJISITh TIOUCK XUMMYECKOW WMHGbOpMalMM MO Ha3BaHUSIM, WAEHTU-
(bukaropam, CTpYKTYpHBIM (opmysiaM BELIECTB;

KPUTWYECKN OlIEHUBAaTh W WHTEPIPETUPOBATh NAHHBIE, KacalolIuecs Xu-
MUM, B COOOIIEHUSIX CPEICTB MacCcoBOil MH(popMaluu, pecypcax MHTepHe-
Ta, HAYYHO-TIOMYJSIPHBIX CTaThbIX C TOYKM 3PEHUS] E€CTECTBEHHO-HAYYHO
KOPPEKTHOCTH;

yCTaHaBJIUBAaTh B3aMMOCBS3M MexXay ¢dakramMd UM Teopueil, MPUYMHON u
CJIEICTBUEM TIPU aHAJINU3E TPOOJEMHBIX CUTyalluii MU OOOCHOBAaHWMW TIPUHU-
MaeMbIX PEIIeHWI Ha OCHOBE XMMWYECKUX 3HAHUM.

VMuawuiica noaywum eosmoxcnocmos Hayuumocs:

¢dopMyaMpoBaTh 1Iedb WCCIAENOBAaHUSI, BbUIBUTaTb W MPOBEPATh IKCIIEPU-
MEHTAJbHO TUMOTE3bl O COCTOSTHUM PABHOBECHUSI XUMUUYECKMX CUCTEM,
sHepreTuyeckux 3¢dexkrax TMpoleccoB Ha OCHOBE TEPMOAMHAMUYECKUX
pacy€ToB, O CBOMCTBaX MOBEPXHOCTU PA3JIUYHBIX Te;

CaMOCTOSITEJIbHO TUIAHUPOBATh U MPOBOANUTH (PU3MKO-XUMUUYECKUE IKCIIEPH-
MEHTBI C COOJIIONIEHUEM TMpaBuJl Oe30MmacHOi paboThl C BelleCTBAMU U Jia-
OOpaTOpHBIM 00OPYIOBAHUEM;

WHTEPIPEeTUPOBATh JaHHbIE O TerUIOBOM 3(dekTe, CKOpPOCTH peakiiuu u
BIMSIHUM Ha He€ pas3luyHbIX (haKTOpOB, O COCTOSIHUM pPaBHOBecHs, IO-
BEPXHOCTHOM HATSDKEHWM, aICcOpOLMU, TOJTYYEHHBIE B pE3ylbraTe MpPOBEIe-
HUS (DUBUKO-XUMHUYECKOTO IKCIIEPUMEHTA;

MPOTHO3UPOBATh BO3MOXHOCTbh TMPOTEKAHUSI PA3IUUYHBIX XUMUUYECKUX peak-
LIMii B MPUPOJE U HA MPOU3BOJICTBE.

OneHKa JOCTVDKEHUI IJIAHUPYEMBIX Pe3YJbTATOB YCBOEHMsI Kypca
(upumep)
1. Kakue TepMoaIMHAMHWYECKHE BEJIUYUHBI CBS3bIBAE€T IEPBBII 3aKOH Tep-

moauHamMuku? CdhopMmynupyiite ero.

2. Kak cBs13anbl n3o0apHbIii (AH) u u3oxopHbIii (AU) terioBble 3D dEKTH

XUMUYECKUX peakuuii? Moryt nu oHuM ObITh paBHBI? Ecim ma, To B Kakux
ycnoBusix? W3 mpuBenEHHBIX peakivii BeiOepuTe Te, 11 KoTopeix AH = AU:

a) ALOs(tB) + 3805(r) = Al(SO,);5(TB);

6) C(rpacdut) + O,(r) = CO,(r);

B) C(rpadur) + 0,50,(r) = CO(1);

r) H,(r) + Cly(r) = 2HCI(r).

O06ocHyliTe CcBOIT BBEIOOD.

3. Paccuwuraiite TeroBoit addexT mpoiiecca mpeBpaiieHus rpacduTta B aj-

Ma3, UCMOJIb3ysl TETIOBble 3 MEKTh CIEAYIONNX MPOLIECCOB:

C(rpadut) + O,(r) = CO,(T) AH, = — 393,5 x/x;
C(ammmaz) + O,(r) = CO,(T1) AH, = — 395,3 xIIx.



BoioensieTcss wiy MoIIolaeTcsl TeIUIoTa B XOOe MpeBpalleHust rpadura B
anMa3? Kak HasbIBalOTCSI TaKue IMPOLECcChl?

4. CohopmynupyiiTe cIeACTBUS W3 3aKoHa lecca mirg pacuéra TETIOBBIX 3(¢-
(GEeKTOB XMMUYECKUX PeaKIMii Ha OCHOBE: a) SHTAJIBIIMI oOpa3oBaHUs;, 0) 3H-
TaJIbIIMIA CTOPaHUSI BEIIECTB — YYACTHUKOB peakuuil. VCronb3ys 3T clief-
CTBUSI, pacCuMTaiTe TeIUIoBOl 3((eKT peakiuu:

C(rpadur) + CO,(r) = 2CO(r)

A/.Hggs, KJIX/MOJIb 0 — 393,5 — 110,5

A Hggg, KJIK/MOJb — 393.,5 0 — 283,0

[4

HeobOxomumble misi pacuy€ToB CIIpaBOYHbIC AAaHHbBIE MPUBENEHBI I1on GopMmylia-
Mu BellecTB. CpaBHUTE TOJYYeHHbBIE pe3yabTaTbl. DK30- WIM SHIOTEpMUYE-
CKOI SIBJISIETCSI aHHAasl peaxiiusi?

5. He mpoBomst pacuéra, onpenenute 3HaK M3MEHEHMSI SHTPOIUU B pPe3yiib-
TaTe peakluu, MPOTeKalUel B HeWTpaliu3aTope aBTOMOOUJICH:

CO(r) + 0,50,(r) = CO4(1)
OO6ocHyliTe cBoii BbIBOm. Kakoe CBOWCTBO TepMOIMHAMWYECKON CHCTEMBI
XapakTepusyeT dHTponusi?

6. Paccuuraiite usmenenue surporuu (A S9%) B pe3ylsTaTe peaklUuH Cro-
paHusI MeTaHa.

CHy(r) + 20,(r) = CO,(r) + 2H,0(r)
%, dx/(monb - K)  186,2 2050  213,7 188,7

HeoOxomumble mist pacy€ToB CHpaBOYHBIC JaHHBIE TMPUBEISHBI 1T0a (opMmyJia-
MU BellecTB. [IpoaHanu3upyiiTe MOMYYEHHbBIA pe3yJabTaT. YUYUThIBasE CTpEeMIIe-
HUE TEPMOAMHAMUYECKMX CUCTEM K MAaKCUMaJIbHOMY OeCIIOpsiIKY, OTMEThTE,
BBITOJIHA WJIM HEBBITOJHA JaHHAsl peaklusl C 3TOl TOYKU 3PEHUS.

7. PaccuuraiiTe craHgapTHy10 sHepruio Imbdbca XMMUUECcKOl peakluu:

CH,(r) + 20,(r) = COx(r) + 2H,0(r)

A, HYg, xUk/voms — — 748 0 — 3935 — 2418
S Jk/(vomb - K) 1862 2050 2137 188,7

CripaBOYHBIE 3HAYEHMST CTAHAAPTHBIX TEIJIOT OOpa30BaHUS W SHTPOMUM Be-
IIECTB — YYACTHUKOB PEaKIMM MpPUBEICHBI 0N (hOpMYJaMHU BEIIECTB.
Bo3MoxxHO 71 camMOIpou3BOJIbHOE TIpOoTeKaHue 3Toi peakiuu npu 298 K?



8. lna cinenyolleil peakuu

SO; + H,0 = H,SO,

B pesysbraTe 3KCIIEpUMEHTOB, TIPOBENEHHBIX NPU TMOCTOSTHHOM TeMIlepaTy-
pe, MoJlydyeHbl cleaylollue JaHHbIE O CKOPOCTU peaKLUU:

Homep HavyanbHas HauyanbHas HauvanbHas
3KCMepuMeHTa | KOHLeHTpauus KOHLLeHTpauus CKOpPOCTb,
SO, monb/n H,0, monb/n Monb /(n+c)
1 0,1 0,01 0,013
2 0,2 0,01 0,052
3 x 0,02 0,234
4 0,1 0,03 0,039

e Ormpenenure MOpsiioK 3Tol peakumu no BemectBam SO; m H,O, a Takke

OoOLIUIT TIOPSITOK peaKIIUU.

e PaccuuTaiiTe KOHCTaHTy CKOpocTHU. [IpuBenute KMHETUYECKOE YpaBHEHUE
peaxinu.
e YeMy paBHa KOHILIEHTpalusi X B onbiTe 37

9. ns peakumu tiepBoro mopsiika N,Os(T) — N,Ou(1) + 1/20,(1) ompe-
NefeHbl KOHCTaHThl ckopoctu: k, = 475 -10* ¢! npu 7, = 15°C u
ky, = 0,00203 ¢! npu 7, = 25°C. OnpenennuTe 3HEPTUIO AKTUBALMM 3TOM pe-
akimu (£,) u temnepatypHblif KOa(pGUIMEHT CKOPOCTU peakuuu (Y).

10. PaBHOBecue reTeporeHHoON peakluun

2FeO(1B) + CO,(1) — Fe,O5(1tB) + CO(T),

MpoTEeKaloIeil TIpu HEKOTOPOl TeMIeparype, YCTaHOBUJIOCH TIpU Clie-
ny}oumx KOHIIEHTpAIMIX Ta3000pa3HbIX y4dacTHUKOB mpoiecca: [CO,|
= 2,40 monp/n; [CO] = 0,24 monp/n.

e 3anuiinTe BbIpak€HUE KOHCTAHTHI paBHOBecusi K- NaHHOW peakluu u
paccuMTaiiTe e€ 3HaUYeHHUeE.

Omnpenenute usmMeHeHue sHeprun [m66ca (AGY) B pesynsrare peakiivy.

Paccuuraiite HOBbIe paBHOBecHble KoHLeHTpauu CO, u CO, eciu mepBo-

HavyaJlbHO YCTAHOBUBIIIEECS paBHOBeCHE OBLIO HAPYIIEHO YBEJIMYECHUEM

koHueHTpauu CO Ha 1,20 Momb/.

11. TlouemMy kamenbKu XXWUJAKOCTEW MpU CONMPUKOCHOBEHUU ciauBaroTcs? Kak
U3MEHUTCSl TUIOIIAAb TTOBEPXHOCTH TPU CIAUSIHUM JBYX OIMHAKOBBIX Karliejb?
OTBeT MOATBEPAUTE PACUETOM.

12. Yro takoe IIAB? Ha uém ocHoBaHo ux mpumeHeHue? [lpuBenurte mpu-
MepbI TIPAKTUYECKOTO HCIomb3oBaHus [TAB.



13. KakuMm TpeOoBaHUSIM HOMXKEH YIOBJICTBOPSTH XOPOLIWI amcopOeHT?
IIpuBenute mpuMepbl aaCcOpOSHTOB M OOJACTU UX IMPUMEHEHMUS.

14. B amrekax mpopaloT TabJIeTKu aKTuBMpoBaHHOro ymis. Ilpemronoxure,
B KaKuX cJydyasx leJiecooOpa3HO MX MCIIOJb30BaHWE M KAaKOB WX MPUHIIMIT
NEWCTBUA.

15. Boma, ucmonb3yeMass B TIMILEBOM MPOMBIIUIEHHOCTU [JISI IIPUTOTOBJIC-
HUS COKOB, JIMMOHAIOB U NIPYTrMX HANWTKOB, MPOXOOUT 0OpabOTKYy MOHUTAMM.
YTO0 TaKoe MOHMUTHI M KaKoBa 1ieJib TaKOoii oOpabOTKM?
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[Toorpamma 371€KTUBHOIrO Kypca

«IKOJIOTMHECKASA BE3ONACHOCTbD.
LWWKOJIbHbIN 3KOJTIOTMYECKUN MOHWUTOPWMHTI »

Agstop: U. B. XomyToBa

MosicHUTenbHas 3anucka

ITporpamma Kypca HalpaBjieHa Ha YIOBJIETBOpPEHME WHIUBUIYATbHBIX 3a-
MPOCOB yyalllUXcsl B OO0JIACTHU IKOJOTMUYECKOro oOpa3oBaHus, CO3MaHUE YCIO-
BUI JUISI PACKPBITUS Y HUX MCCIEIOBATEIbCKMX W TBOPYECKUX CIIOCOOHOCTEN,
pa3BUTHE YMEHUII CaMOCTOSITEJIbHO TUIAaHUPOBATh, OPraHU30BBIBATH U PEaU30-
BbIBaTh CBOIO JEATEJbHOCTb B COTPYAHMUYECTBE C YUMUTEJNEM U CBEPCTHUKAMM.

Ilemu Kypca:

— dopMupoBaHUE SKOJOTMYECKUX 3HAHUM, YMEHUN M KYJBTYpPbl IIKOJIbHUKOB
B XOI€ TEOPEeTMYECKON ITOATOTOBKM M TOMCKOBO-HCCIIEI0BATEILCKOM esi-
TEJLHOCTHU;

— KOMIUIEKCHAsl OlleHKa M TPOTHO3 M3MEHEHUI COCTOSIHUSI OOBEKTOB COIMO-
MPUPOTHON Cpenbl Moj BAWSHUEM €CTeCTBEHHBIX MU aHTPOIOTeHHBIX (DakTo-
POB.
3amaum Kypca:

— pa3BUTHE MHTEpeca K IKOJOTMM KaK HAydHOMW AWCIUTIIINHE;

— TMPUBUTHE MHTEpeca K HaydHbIM MCCIEIOBaHUSIM Ha OCHOBE OCBOCHUS Me-
TONOB M METOAMK MO M3YyYEHUIO SKOCHUCTEM, OpTaHWU3allMd MOHUTOPUHIO-
BOW JesITeIbHOCTHU;

— npodeccuoHalbHasi OpUeHTalUs IIKOJIbHUKOB;

— (opMuUpoBaHuE TOTOBHOCTH IIKOJBHUKOB K COLIMAIBLHOMY B3aUMOJEWUCTBUIO
MO BOIIpOCaM YJIyYIIIEHUST KadyecTBa OKPYXKaIOIIe Cpenbl, BOCHWUTAHUE U
rporaraHaa akTUBHOM TpaXIaHCKOW TO3ULMU B OTHOIICHWW 3alllUThl U
COXpaHEHUST MPUPOIIBI.

Peanuzanust 3KoJ0OrMYeCKOi TOATOTOBKM YYalllUXCSl B COOTBECTBUM C JaH-
HOIl TporpaMMoii oOyueHHusl CBsi3aHa C OpraHu3alMeil MOoMCKOBO-MCCleaoBa-
TEJIbCKON NESITeIbHOCTH Y4Jallluxcsl MO BOMPOCaM MOHMTOPUHIA COLIMONIPUPO-
HBIX OOBEKTOB TOPOICKOI CpEMbl.

OOmas xapakTepucTMKa Kypca. B comepkaHuu 371€KTUBHOTO Kypca [e-
JIaeTcsl aKILEHT Ha YCUJIEHUU AESITEIbHOCTHOTO KOMITOHEHTA, YTO OINpeesieT-
Csl COLIMAJIbHBIM 3aKa30M COBPEMEHHOIO OOIIecTBa B CBS3M C BO3pACTAIOLIUM
AHTPOMOTeHHBIM BO3JEUCTBMEM Ha BCe MPUPOAHBIE Cpelbl M, KaK CJeACTBUE,
YBEJIMYMBAIOIIMMUCS IKOJOTUUECKUMU PUCKAMU.

s sKonornyeckoro obpazoBaHUsi OpraHu3alus MOUCKOBO-UCCIeN0BaTeNb-
CKOM JesITeTbHOCTU B COLIMOTIPUPOIHOM OKPYXKEHUM HMEET 0Co00e 3HaueHUe.



WM nydinyro BO3MOXHOCTb JUISl 3TOr0 Aa€T OpraHM3alusl LIKOJBHOTO 3KOJIOTH-
YeCcKOro MOHMTOPMHra — Tipoliecca HaOMIoNeHU 3a M3MEHEHUSIMU, MPOUCXO-
JISIIMMU B OKpYKalolllell ydallerocsi MpUpOJHOM cpelne, a TakXke MX OLIeHKa,
MPOTrHO3, OOCyXJIeHue M BbIpabOTKAa Mep, HampaBJeHHbIX Ha OCYLIECTBJEHUE
9KOJIOTMYECKUX pellleHnil. BoBieyeHue ydammxcs B MOHUTOPWUHTOBYIO Jesi-
TEJIbHOCTh OYJEeT CMOCOOCTBOBAaTh MPUOOPETEHUI0O UMM KaK HAyYHBIX 3HAHUN
BKOJIOTUYECKOTO U TIPUPOMOOXPAHHOIO XapakTepa, TaK M IMPaKTUYECKUX yMe-
HUII M HaBbIKOB. Martepuaj, HaKOIUIGHHBIM W TMpOaHaTU3UPOBAHHBI B Teue-
HUE HECKOJbKHX JIeT, CO3JacT OCHOBY CTaHOBJIEHUSI Y YyYalllUXCSI MUPOBO3-
3pEHYECKUX OpPMEHTALMi KOPBOJIOLMOHHOTO XapakTepa.

OcHoBHBIE HIEH Kypca:

— E@IMHCTBO MaTEpUAIILHOTO MUPA;

— BHYTPM- U MEXIpenIMeTHash UHTerpaiusi;

— B3aMMOCBSI3b HayKW M TIPAKTUKU;

— B3aMMOCBSI3b YEJIOBEKAa U OKPYXXaIoIIel Ccpebl.

YyeOHO-MeTOMUIECKOe oOlecredeHne Kypca BKIIlouyaeT B cebs ydeOHoe
rmocobue s ydalimxcss M TporpaMMmy 32JIEKTUBHOTO Kypca. YdeOHoe Tocobue
JUIS yJdaliuMxcsl oOecrneyrMBaeT cojaepxaTelbHylo 4acTh Kypca. ConepxkaHue
nocobusi pa3douTo Ha Iaparpadbl, BKIOYAaeT IUOAKTUYECKUIA MaTepuan
(BompocChl, ympaxHeHus, 3amadd, AOMAllHUI OKCIePUMEHT), MpaKTU4YecKue
paboTHI.

@dopMamMM KOHTPOJISI HAJI YCBOEHHEM MATEPUAJIA MOTYT CIYXUTb OTYE-
Thl TIO TPAKTUYECKUM paboTaM, CaMOCTOSTEIbHbIE TBOPYECKUE PaOOThI, TECTHI,
UTOTOBbIE y4yeOHO-UCCIeNOBaTeIbCKUE MPOeKThl. MTorosoe 3aHsiTME MPOXOIUT
B BUJIE HAayYHO-MPAKTUUYECKON KOH(MEPEHIIMU WM KPYIJIOTO CTOJA, TAe 3aciy-
IIMBAIOTCS JOKJIAAbl yJyalllUXcsl MO BbIOPAHHOW TeMe WCCIeNOBaHMSI, KOTOPbIE
MOTYT OBbITh TIpeAcTaBieHbl B (hopMe pedepaTa WM OTYETA 1O MCCAENOBaTeNb-
CKOIi pabore.

Bunpl nesrenbHocTu. [lpennaraemasi B mporpamMMe OpraHU3anusl 3aHSATUIN
MpernoyiaraeT, MOMUMO 3HAKOMCTBA C TEOPETUUYECKHMM MaTepualioM, MpoBele-
HUE BKCIEPUMEHTOB, KaK KpPaTKOBPEMEHHBIX, TaK W JUIUTEJbHBIX, HaOItOIe-
HUIi, 1a60paTOPHO-MPAKTUUYECKUX, UCCIAENOBATEIbCKUX U MPOEKTHBIX paboT T0
U3YyYEHUIO IKOJOTMYECKOM NMHAMUKMU TOPOACKUX DKOCHUCTEM U MX COCTaBHBIX
yacreil. Teopernueckre UM TpakKTUYECKME 3aHATUS Mpeajaraercs MPOBOAUTD
KaK B YCJIOBMSIX KaOMHeTa, TaKk U B (DOpMe ITOJEBOTO MpaKTUKyMa.

CopepXxaHue Kypca

IIporpamma Kypca — IpHUMepHasi, OHA MOXET KOPPEKTUPOBATHCS B 3aBU-
CUMOCTH OT MaTepuallbHOM 6a3bl IIKOJAbI M WHTEPECOB ydalnuxcs. Momynu
2—4 mporpaMMbl MOTYT M3y4daThCsl B JIIOOOM MOCIEI0BATEIbHOCTH.



MOAVYJIb 1. O6Gimue BONPOCHI IKOJOrM4eCKOro MoHutopuHra (7/8 1)

Tema 1.1. Dkonormueckuiic MmoHuTOpuHr. Vicropusi pa3sBurus

IMoHaTe 00 SKOJOTMYECKOM MOHMTOPUHIe (MOHUTOPUHIE OKpYyXKalolei
cpensl). Llenu sKogorMuecKoro MOHMTOpUHTra. M3 mcTtopuu co3maHuUs CUCTEMBI
MoHuTopuHra B Poccumu.

Tema 1.2. Buasl u moacucTeMbl 3KOJOTMYECKOT0O MOHHMTOPHHIA

Knaccudukaiuus BUIOB 3KOJOTMYECKOro0 MOHUTOPHUHIA: IO IMPOCTPAHCTBEH-
HOMY MNPUHLUIYY — JIOKaJbHBIA, PEruOoHaJIbHBII, HALMOHAJbHBINA, MEXIOCY-
IapCTBEHHBI M TIOOABHBIN; IO OOBEKTY CieKeHWST — (POHOBBIN (0a30BHIf),
WMTIIAKTHBIA (TOYEYHBIN), TeMaTUUECKUIL; IO TIPUPOTHBEIM KOMIIOHEHTaAaM — T€O-
JIOTUYECKUI, aTMOC(EepHBIA, TUAPOJIOTUUCCKUI, reodU3nyecKuii, MOUYBECHHBIN,
JIECHOM, OMOJOrMYeCKMii, Te000TaHUUECKU, 300JIOTUYECKUII; MO OpraHu3al-
OHHBIM OCOOEHHOCTSIM — MEXAYHApPOIHbII, rOCyIapCTBEHHBbI, MYHMIIMNAJIb-
HbI, BEMOMCTBEHHBIA U OOINECTBEHHBIN. IlomCHUCTEMBI 3KOJIOTMYECKOro MO-
HUTOPMHTA: Treo(U3NIeCKnii, KINMMAaTUYECKU, TUIPOMETEOPOJOTNIECKUA,
OMOJIOTMUEeCKNIA, MOHUTOPWHT 3IOPOBbS HacelIeHUs. YPOBHU MOHUTOPUHTA:
JeTaJbHBIN, JTOKAJIBHBIN, pEerMOHAILHBIN, HAIIMOHAJIBbHBIN M I0OanbHBINA. O0b-
eKThl HaOJIIOAECHUSI U IMOKa3aTesu.

Tema 1.3. MeToapl 3KOJIOTMYE€CKOT0 MOHHMTOPHUHTA

MeTonbsl McciienoBaHUS: TUCTAaHIIMOHHBIE (adpPOKOCMHMYECKME) M Ha3eMHBIE.
[Tougarne o OMoOJIOTUUYECKOM MOHMWTOPHUHIC. buonornueckuii MOHMWTOPHMHI KakK
METOI WCCIAEAOBAaHUS: 3Tallbl M coiepxkaHue. [loHSTHMe O OMOMHAMKAIINU KaK
MmeTone ucciaenoBaHusi. IlpeumyiecTBa KUBBIX WHAMKATOPOB. MOHUTOPUHT
COCTOSHUSI TIPUPOIHBIX pecypcoB B Poccum.

Tema 1.4. Buonnaukanusa M €€ BUIbI

Ilonartue o OwomHaukauuu. Kiaccudukauussi M XapakTepucTMKa BUIOB
OMOMHIWKALWN: crienndurieckasd U Hecnenuduueckass OMOMHINKALINS; TTpsMast
M KOCBEHHAsI OMOMHIWKALIMS, PETUCTPUpPYIOIIass OMOWMHIWKALIAS W OUOWHIN-
Kalus M0 aKKyMYJISILUU.

Tema 1.5. KaprupoBanue 3arpsa3HEHHBIX YYACTKOB

ITpoBeneHne KapTUpPOBaHUSI 3arpsi3BHEHHBIX YYACTKOB: 3Talbl paboOThl U UX
conepxanue. ConepxXkaHue MOATOTOBUTEBHOIO 3Tamna paboTbl: cOOp JaHHBIX
00 MCTOYHMKAX 3arpsi3HEHUsI; COMAepKaHWE XapaKTEePHUCTUKM TTPOMBIILICHHBIX
o0bekToB. COOp Marepuaia O TMPUPONHO-KIMMATUUYECKUX YCIOBUSIX oOciemye-
Moil Tepputopun. ComepxkaHue OCHOBHOIO 3Tara pabOoThl: OlIEHKAa aHTPOIIO-



TEHHOIO BO3ACHCTBUS Ha OKpyXKawlluyio cpeny. HaHecenue uHdopMauuy Ha
KapTy: 00bEM MH(POpMALMU U MOPSIA0K HaHECEHUS.

Tema 1.6. OuronHIUKALUA KAK COCTABHAS YACTh JKOJOTMYECKOro
MOHHUTOPHUHIA

®duronHIMKALIMS KaK OJIWH W3 METONOB OIEHKM KauyecTBa OKpyKalollei
cpenpl. [lousitue o duromHnukanuu u GutonHaukaropax. Bo3aMmoxHocTn Me-
TONOB (uTOoMHIMKAMKU. OpraHu3MbI-peTUCTPATOPbl U OPraHU3MbI-HAKOIIUTE-
JU. YYET BHEUIHUX U BHYTPEHHUX (DAKTOPOB MpPU MPOBEACHUM OUOHIUKALIUU.
Mopdonornueckue HM3MEHEHUs] pPACTEeHUid, MCIOJb3yeMble B OWOMHIWKAIIWU.
N3mMeHeHUs1 OKpacku JIMCTbEB: XJOPO3bl, HEKPO3bI, MPEXKIEBPEMEHHOE YyBsIa-
Hue, nedonaualys; U3MEHEHUSI pa3MepoB OpraHoB, (DOPMBI, KOJIMYECTBA U I1O-
JIOXEHUSI OPTraHOB, XKU3HEHHOW (DOPMBI, XKU3HEHHOCTU. OCHOBHBIE PACTeHUSI —
WHJIWKATOPHI 3arpsi3HeHUs1 atMocgepHoro Bosnayxa. M3 mctopuu Borpoca pas-
BUTUSI (UTOMHIMKAIIMM KaK Meronma. Bkiaa 3apy0eXHbIX U OTEUECTBEHHBIX
rcclieoBaTenei.

MOJAVYJIb 2. DKoJOrM4ecKuii MOHUTOPUHI 3arpsA3HEHUs
HaSeMHO—BO3I[yIHHOﬁ cpeabl: COBPpEMEHHbIE METOAbI 6I/IOHH/]I/IKaIIHOHHOI‘O
aHa/M3a 3arps3HeHMss aTMocgepHoro Boszayxa (13/26 ug)

Tema 2.1. JInXeHOMHIUKAIUA

JlumaliHUKM Kak ompenevTeNu 3arps3HeHUs] BO3AYIIHOW cpedbl. [loHsiThe
0 JUIIaiiHWKax U MeTode JuxeHouHAukanuu. CrpoeHue auiiaiiHuka. Bzau-
monelicTBue rpubda u Bogopocau. IloHsaTue o Tamiome (ciaoeBulie). TUITBI JH-
IIAHHUKOB IO BHELIHEMY BUIY TAJJIOMOB: HaKWIMHbIE (KOPKOBbIE), JIMCTOBATHIE
U KYCTUCThle. XapaKTepHUCTHMKA TUIIOB JIMIIAWHUKOB. BiausHue XumMudeckux
BelIEeCTB Ha JuinaHuku. M3MeHeHusi Ha MOpGOIOrMYeckoM U aHaToMo-(du-
3MOJIOTUYECKOM YpPOBHsIX. JIOCTOMHCTBA M HEIOCTATKU JIMXCHOWHIMKALIMU KakK
MeTola M3Y4YeHMsl 3arpsi3HEHMs] OKpyxKawlleid cpeabl. MeTonbl ydyéra nuiai-
HUKOB. Pa3zHooOpasue M xapakTepucTMKa METONOB yuyéTa JIMIIAWHUKOB: METO-
JIbl MapuHIpyTHOTO yu€ra; MeToJ mnpoduieit; cTallMOHapHble METOAbl U METOI
nmpoOHbIX Tuiomanei. [lapaMeTpsl KOJMYECTBEHHOTO Yy4y€Ta JIMIIAWHUKOB:
BCTpEUaeMOCTh (YacToTa BCTPEUAeMOCTH) M KBaapaT (yuy€THas TUIOIIANKA).
Kparkasi ucropusi pa3BUTHUsI JTUXEHOMHINKALIUY.

IIpakTukym

Onvim «OmnpeneneHue CBsI3eil Bogopociu U Tpuba B cocTaBe JUIIAHHUKA»:
OTpeqeJieHe TIPOYHOCTU CBSI3€ BOMOPOCIM W Tpuba B COCTABE JMIIAWHUWKA,
BO3MOXHOCTH WX Pa3nejibHOTO CYIIIeCTBOBAHMUSI.

Hccnedosamenvckas paboma «OripeneneHue CTENEHU 3arpsi3HEHUST BO3TY-
Xa TI0 COCTOSIHUIO JIMILIAMHUKOB»: OTpene/ieHue CTEleHU TOKPBITUSI U CTeNeHU



BCTPEYAEMOCTU TUIIOB JIMIIIAWHKMKOB; OIpenejeHre pa3MepOB PO3ETOK M 3KM3-
HECTIOCOOHOCTH JTUIIAHUKOB.

Tema 2.2. OneHKa COCTOSAHMS Cpelbl HA OCHOBE MeTOIAa
(dirykTyupyomeii acMMMETPUHA

AcUMMETpHUST JIMCTOBOTO allmapara KakK I1oKa3aTelb CTPECCOBBIX (haKTOPOB.
TpeboBaHusi K BuaaM-OMOMHAMKATOpaM. MeTonbl OLEHKU CTPECCOBOTO BO3-
JIIeCTBUS Ha pacTeHUs: Mopdosorndyeckue (HajMyue XJIOPO30B U HEKPO30B,
M3MEHEHUs JIMHBI M MAacChl JIUCTbEeB) U (PU3HOJIOro-OMoXuMudeckue (OBOI-
HEHHOCTb, MUTMEHTHBIN cocTaB). [loHsiTMEe O (QAYKTyupyoolleil acuMMETpUM.
MonenbHble OOBEKTHI.

IIpakTuKym

Hccnedosamenwvckas paboma «VzyueHue GAyKTyupyloieidi aCUMMETPUUN Y
pacTeHUIl KakK IToKa3aTellsl KauecTBa cpedbl oOUTaHus». PekoMeHmanuu 1o oT-
Oopy Marepuaja U pabOTe ¢ HUM. XapaKTepPUCTHKA MCCIAEAYEMbIX YYacCTKOB
paiiloHa IO HaJIMYWIO CTAallMOHAPHBIX MCTOYHUKOB 3arps3HEHUSI U IO TpaHC-
nmopTHOM Harpy3ke. OO6paboTKa HaHHBIX IO OLIEHKE CTAOMJIILHOCTUM Pa3BUTUS C
MCIIOIb30BaHMEM MEPHBIX NPHU3HAKOB (TpoMepoB JmcTa). Pacuyér mokaszareneii
acumMetpuun. OlleHKa KadyecTBa Cpelbl MO 3HAYEHWIO WHTETrpajibHOTO TTOKa3a-
Tejisl CTaOMILHOCTU Pa3BUTHUSL.

Memooduku u3yuenuss napamempos @AYKmyupyouei acummempuu au-
cmbes. U3ydeHre TapaMeTpoB (IYKTYyUpPYIOIIEeil aCUMMMETPUU JIUCThEeB Oepé3bl
TMOBUCJION, JWMBI CepALETMCTHON, KJIEHA OCTPOJMCTHOTO, Iyba 4YeperryaToro.

Hccnedosamenvckas paboma «Pacu€THas oOlleHKa KOJMYECTBa BHIOPOCOB
BPEOHBIX BCIIECTB B BO3AyX OT aBTOTpPaHCIIOpTa». Pacuér cpemHecyTOYHOTO
IIOTOKAa aBTOTPAHCIIOPTa Ha KOHTPOJBHBIX YYaCTKaX; YAEJbHOIO pacxoda TOII-
JIMBa; KOJMWYECTBA TOIUIMBA pa3HOIO BUIA, CXKMUIAeMOIO IBUTATEISIMU aBTOMa-
IIWH; KOJWYECTBA BBIACIUBIINXCS BPEIHBIX BEILECTB.

Hccnedosamenvckasas paboma <«OlieHKa COCTOSIHUSI JPEBOCTOSI  TapKar.
[IpoBeneHre WHBEHTApU3allMU JPEBECHBIX HACAXKICHUN HM3y9aeMOW TeppuTO-
pun (Kio4yeBoro ydyactka). Pacuér BbICOTBI OOBEKTOB 0€3 CrelUalbHBbIX TIPU-
0OpOB pa3IUYHBIMU criocobamu. OrpeneneHUe OKPYKHOCTH U JUaMeTpa CTBO-
Jla; TPUMEPHOro BO3pacTa OepeBbeB wuccieayeMoil Iuromanku. CocraBieHUe
dopmynbl apeBocrtos. OlpeneiacHne COCTOSHUS APEBOCTOS MapKa C MCIIOJb30-
BAHUEM NPOCTEUIIECHA IIKAIBI.

Tema 2.3. Ta3049yBCTBUTENIBHOCTb M Ta30yCTOMYHUBOCTh PACTEHMIA

Bnmugnane 3arps3HuTesieii Ha XWMUYECKHE TIPOIECCHI, TIPOUCXONSINNE B
KJIETKax pacTeHMii. BHelIHMe Mpu3HaKM MOBPEXISHUS PACTCHUU TOKCUUYHBIMU
BellecTBaMu. [loHSITME O Tra3oyCTOMYMBOCTA M Ta304yBCTBUTEIbHOCTU pacTe-
HMI. ApanTanusi pacTeHMM K JeWCTBMIO ra3oB. MeXxaHU3Mbl YCTOMYMBOCTU



pacTeHuil K HeOjaronpusITHbIM dakTopam. buonoruuyeckasi, aHaToMo-mMopdo-
Jjornyeckass M (pU3NO0JIOTO-OMOXMMHUYECKasl Ta30yCTOMYMBOCTh. BiusHue Kin-
MaTUYECKUX YCIOBUW TEPPUTOPUM HA Ta30yCTOWYMBOCTb pACTeHWUU. [pyrmbl
ycroitunBocTU pacteHuid. Illkana oleHKUM ra30ycTOMYMBOCTM pacTeHuii. Posb
3eJIEHBIX HACaXIEeHWil B OUYMIIEHWM TOPOICKOro Bo3ayxa. IlbuiezamepikuBaio-
IIMEe CBOMCTBA Pa3IMYHBIX TOPOJ NEPEeBbEB M KyCTApHUKOB. XapaKTepuCTUKa
pacTeHuil Mo TMbUIeUIBTPYIOLIE CIMOCOOHOCTU. XapaKTEpUCTUKA IPEBECHBIX
MOpOI M KYCTApPHUKOB IO KJIacCaM Ta30yCTOWYMBOCTH.

IIpakTuKym

Ilpoekmno-uccnedosamenvckass padboma <«W3ydyeHue COCTOSIHUSI pacTh-
TEJIbHOCTU M pa3paboTKa IMPOEeKTa O3eJeHEHUsI CBOEro MuKpopaiioHa». Oripe-
JIeJIeHe BUIOBOTO COCTaBa JIPEBECHO-KYCTAPHUKOBBIX TOPOJ, TMOBPEXICHUN U
3a0oneBaHuil. M3ydyeHUe COCTOSIHUSI NPEBECHBIX MOPOI BAOJb aBTOJOPOr C
pasMUYHOU cTeneHblo Harpy3ku. CocTaBieHUWE KapThl ra30yCTOMYMBOCTU JIpe-
BECHO-KYCTAPHUKOBOUW PAaCTUTEIbHOCTA palioHa MPOXWBAHUSI HA OCHOBE HaH-
HBIX MNPOBEIEHHOTO WCCIenoBaHus. Pa3paboTka MpoeKkTa O3€JICHEHUS CBOETO
MUKpPOpanoHa.

Tema 2.4. CHeXHbIid MOKPOB KAK HHAMKATOP 3arpsi3HEHUs
NPUPOJHON Cpeabl

CHEXHbII TIOKPOB KaK WHIMKATOp TMPOIIECCOB 3aKWUCAECHUsI TPUPOIHBIX
cpen. Dranbl 3arpsi3HEHUS] CHEXHOTIO MOKPOBA.

IIpakTuKym

Hccnedosamenwvckas paboma «CHEXHBI TTOKPOB KaK WHIMKATOpP 3arpsi3-
HeHusl aTrMoc(epHOro BO3Ayxa TOPOACKOW cpembl». MeTonuka pabOThl CO
CHEXHBIMU TIpobaMu: OTOOp TpoO cHera, TpenBapuTesibHasi o0paboTka Tpoo,
MOJArOTOBKA TMPOOBI, pacraruyiuBaHue MNpoObl. OmpenenseHue Macchl MOCTYIIe-
HUil cHera Ha obGcienyemylo Tepputopuio. KoinuecTBeHHOe omnpeneneHue 3a-
rps3HsIoNMX BelecTB. OmnpeneneHue (GU3MUECKUX CBOWCTB TaJloTO CHera:
MPO3pavyHOCTU, MHTEHCHBHOCTH U XapaKTepa 3aliaxa, IIBETHOCTH.

Memooduka onpedenerus XumMuuecKux C80UCME manoeo CcHeaa:. OIpenese-
HUE KUCIOTHOCTH, CONEpXKaHUsI OPTaHWYECKUX BEIIECTB, CIOCOOBI oIpeaese-
HUSI HAJIMYUSI MOHOB XeJjie3a, CBUHIIA, MEIU, XJopa, CYlIb(aT-uoHOB.

MOIYJIb 3. MOHUTOPUHT BOJIHOM Cpelbl: OMOMHIUKAIUS 3arpsi3HEHUs
BOAHO# cpenbl (5/12 9)

Tema 3.1. MeToapl rMApPOOHOJIOTMYECKOr0 AHAIM3A

[vapobuonornyecknii aHaJM3 KakK OMOJOTMYECKWI METON OIIEeHKM KadecTBa
Boabl. [loHsTHe O runpoOuosiornyeckoM aHaiuse. [lokaszaTenu cTerneHu 3a-
IpSI3HEHUSI: BUAOBOE pa3HOOOpasue, IUIOTHOCTh BMIOB, IJIOTHOCTh OpPraHU3-



MOB, IUJIOTHOCTh OMOMAcChl M IOKa3aTeJlbHOE 3HaueHue BUIOB. PacuérHbie
WHAEKCHl B 9KOJOTMYECKOM MOHUTOPUHIE: MHIEKCHI, MCIOJb3YIOIINE XapaKTep
MUTaHWUSI OpTaHn3MOB. MHIEKCHI, UCMOJB3YIOIINE COOTHOIIEHUE KPYIHBIX TaK-
coHoB. OlleHKa KayecTBa 3KOCHUCTEMbI MO WHAEKCaM BUIOBOTO pa3HOOOpasus.
O1eHKa 30H canpoOHOCTU MO MoKa3aTelbHbIM opraHm3mam. OlleHKa KadecTBa
9KOCHUCTEMBI TI0 COOTHOIIEHUIO KOJIMYECTBA BUIOB, YCTOWUYUBBIX U HEYCTOWYU-
BbIX K 3arpsisHeHuMo. MHaekchbl oOmiHoOcTH (cxomcTBa). KpaTkass xapakTepu-
CTUKa OMOJIOTMYECKUX METOIOB OLEHKHU 3arpsi3HeHUsl BOMA: MpeuMyllecTBa U
HenoctaTku. CanpoOHOCTh oOpraHu3MoB. OlleHKa CTelneHU 3arpsi3HEHHOCTHU
BOJ MO MOKa3aTeJlbHbIM (MHAMKATOPHbIM) opraHusmam. [loHsitue o canpo0-
HOCTH, CarpoOHOCTU BHUIA, CHUCTEME CalpOOHOCTU. 30HBI CAIPOOHOCTHU: OJU-
rocarnpoOHbie, OeTa-Me3ocanpoOHbie, aabtha-mMe30carpoOHble U IMOJKUCApPO0-
Hble; UX XapakTepucThka. MakTophl, BIMSIONIME Ha CAlPOOHOCTL BOAOEMA.

Tema 3.2. MerToauka padoThl C NpodaAMHU 3000€HTOCA

Metonuka pabotel ¢ npodamu 3000eHTOCca. COop Mpod, ukcalusi, ITUKE-
THUpOBaHME, 00bEM IPOOBI, 0OpadoTKa Mpoo.

IIpakTuKym

Cocmaenenue nacnopma xapakmepuzyemoeo 600oéma. OnvcaHue OCHOB-
HBIX 3KOJIOTUYECKUX OCOOCHHOCTEll Bogoéma: 1LIBET, MPO3pavyHOCTh, TeMIIepaTy-
pa, 3amax. BrelsiBieHUe cTeneHM aHTPONOIeHHOM Harpy3kud Ha BOIHBIM OHO-
reoleHo3 MyTEM MNpUMEHEHUsT MeToma 3oouHaukauuu. OrnpeneneHue Kiacca
KadyecTBa BoOHA. BbISIBIeHUE CTENEHM AaHTPONOIeHHOW Harpy3ku Ha BOIHBINA
OMoTeoreHo3 MyTEéM TIPUMEHEHUST MeToma (hUTOMHAWKALIMU. DKCIpecc-oleHKa
KayecTBa BOJMbI 110 CEMENCTBY PSICKOBBIX.

Ilpakmuueckas paboma <«M3ydyeHHe KadecTBa BOIBI M3 Pa3IMYHBIX
MIPECHBIX MCTOYHUKOB». OmpeneneHue (GU3MYECKUX ITOKa3aTelieil oOpa3loB BO-
Ibl: 3amaxa, LBeTa, Ipo3padyHocTu. OmnpeneneHWe XUMUYECKUX IToKazarelei
00pa3loB BOABI: HAJIWYUS KAaTHMOHOB Xeje3a, CBUHIIA, XJOPUI-UOHOB, HUTpa-
TOB U HUTPUTOB, XECTKOCTU BOIbI, aHMOHOB KHWCJOTHBIX OCAIKOB.

MOAYJIb 4. Mouutopunr noys (10/22 u)

Tema 4.1. buouHaukanusi 3arpsi3HeHMsl MMOYBEHHON Cpebl

W3yyenue 3arpsisHeHUs 1M0YB MockBbl. CTpyKTypa >KMBOTHOI'O HAaCEJICHUS
MOYBBI M (paKTOpPHI ero pasHooOpasusi. BiausiHuMe TEXHOTEHHOTO 3arpsI3HEHUS
Ha TMOYBEHHBIX 0ecro3BOHOYHBIX. PDayHUcTHYecKass OMouMHIMKauus. M3meHe-
HUE BUIOBOIO COCTaBa M KOJIMYECTBA MOYBEHHBIX M HAMOYBEHHBIX 0ECITI03BO-
HOYHBIX XKMBOTHBIX KaK IIOKa3aTeJlb aHTPOIOIeHHOIO BO3IEHCTBUS Ha OKpY-
JKalolIylo cpeay. BBHIOOp OopraHmM3MOB ISl TMArHOCTUKM COCTOSIHUSI MOYBEHHOM
cpenbl. ODKOJIOTUYECKHWE TPYIIIbl ITOYBEHHBIX OPraHM3MOB, XapaKTepUCTHKa



rpyma. Mcropust pa3BUTUS UM MU3ydyeHMsS] OMOMHAMKALIMU IIOYBHI B OTEYECTBEH-
HOI Hayke.

IIpakTukym

H3yuenue @uauko-xumuueckux ceolUcme no4e WKOAbHO20 08opa. Ycra-
HOBJIEHNE 3aBUCHUMOCTH MeXIy (PU3NKO-XMMUYECKMMU CBOWCTBAMU TOYBBI U
YUCJIEHHOCTbIO OECIIO3BOHOUYHBIX.

Onvim «BpbIsIBACHUE pPOJM HOXIEBBIX 4YepBell B IMOYBOOOpa3OBaTeIbHOM
poLIecce».

Onwvim «BblsiBI€HUE 3aBUCUMOCTU MeXy (U3MKO-XMMUYECKUMU CBOMCTBA-
MU TIOYBBI M UYMCJIECHHOCTBHIO OECIIO3BOHOUYHBIX».

Ilpakmuueckas paboma «OrtipeneieHNe KUCIOTHOCTUA ITIOYBBI C ITOMOIIBIO
IIPUTOTOBJICHHBIX MHAWKATOPOB Ha pacTUTEJIbHOW OCHOBe». I[IpuroropieHue
MHIMKATOPHBLIX OTBApOB M MHAMKATOpHOIM Oymaru. OmnpenelieHHe KHCIOTHOCTHU
00pa3loB MOYBBI MCCICAYEMBIX YJ4aCTKOB: OTOOp M NPUTOTOBJICHHUE ITOYBEHHON
npoObl. MccnenoBaHue OKpacKM IIOJYYEHHBIX PAaCTUTEIbHBIX MHIMKATOPOB B
KWCJIOU M 1IEJOYHOU cpenax.

Ilpakmuueckas paboma «OnpenencHUe KUCIOTHOCTU TIOYBBI Pa3TNUYHBIMU
cnocobamu». OrpeneneHue KUCJIOTHOCTU MOYBBI C IOMOILbIO YHUBEPCAILHOIO
MHAMKATOpa; ¢ moMollblo gatyuka pH uudpoBoit nadbopaTtopuu «Apxumen»; C
MOMOIIIBIO MEJIOBOTO pacTBOpA.

Drcnepumenmanvras paboma «OnpenejieHUe CoaepKaHUs CBUHIA B 3€JIE-
HOI Macce ra3oHHBIX TpaB».

Ircnpecc-memoodvl OyeHKU MOKCUUHOCIU HNOYGEHHOU Cpedbl ¢ NOMOULbIO
buomecmos.

Onbim «VI3ydeHne KadecTBa IIbUIbLIBI PACTeHMIA KaK IIOKa3aTessl 3arpsi3He-
HUSI cpeabl OOMTaHUs». YCTAaHOBJIEHHE 3aBMCHMMOCTU KayeCTBa IIbLIBLEBBIX 3€-
peH OT YpOBHS (PM3MYECKOTO M XMUMUYECKOTO 3arps3HECHUST CPEbl.

Onetm «BcxoXecTb ceMsIH Kpecc-cajlaTa KakK IoKasarejb 3arpsi3HeHUs
nouBbl». BnusiHue KadecTBa cpembl OOMTaHUS Ha MOPMOIOTMYECKUE WM aHATO-
MUYECKUE U3MEHEHUSI PACTCHUIA.

Onbim «DHeprust IpopacTaHUsl CEeMsIH OOyBaHUMKa JIEKAPCTBEHHOIO KakK
nokKaszaTejb 3arpsi3HeHUsl IOYBEHHOU cpedbl». M3ydeHue sHeprum Ipopacra-
HUSI CeMsH OAyBaHYMKa, COOpPaHHBIX C HECKOJIbKMX YYaCTKOB C IIPEIIIOJIOKM-
TEJIbHO pa3HOM CTENEeHBIO TOYBEHHOTO M aTMOC(EpPHOro 3arps3HeHMUSI.

Tema 4.2. JloxkaeBble YepPBH KAK HHIUKATOPHI 3arpA3HEHHOCTH IOYBBI

HMcnonb3oBaHue XU3HEHHBIX (OPM MOXIAEBBIX W JAPYIMX OECIO3BOHOUYHBIX
Mpy OLIEHKE CTEeNeHU BO3JACUCTBUS aBTOTPAHCIIOPTA U JPYTUX 3arps3HUTENe-
JIei Ha 9KOCUCTEMbI YEPBE.

OKOJIOTUYECKUE TPYIbl JOXIEBBIX UyepBeil. BinusgHue xkimMmatnueckux dak-
TOPOB W TUMAa MOYB Ha PACMPOCTPAHEHUE NOXIEBBIX YEPBEN.



IIpakTukym

Hccnedosamenvckas paboma «VI3ydyeHue UYUCIEHHOCTU MOXIEBBIX 4YepBeid
B Pa3JIMYHBIX OMOIIEHO3aX KaK MOKa3aTessl CTAOMIBHOCTU TOYBEHHOW CpEIbI».
OmpeneneHne yCJIOBUI OOWTaHUS MOXIEBOTO YEepBSI U BIMSHHUSI CpeAabl Ha
YUCJIEHHOCTb M OMOMAaccy IO MOYBEHHBIM TOPU3OHTAM Ha MCCIEIYyeMbIX ydacT-
Kax ropoja.

TemaTunyeckoe nnaHnpoBaHue

Kypc paccuuman na 35/70 u (1 uau 2 u ¢ nedearo). Ilpennaraemoe T1uia-
HUPOBaHME SIBJISIETCSI TIPUMEPHBIM: YIUTENIb MOXET KOPPEKTHPOBATH COmepKa-
HUE YpOKOB W pacrlipe/ie/ieHue 4acoB Ha M3yYeHMe Marepuaja B COOTBETCTBUM
C YPOBHEM IIOATOTOBKU OOyYarolmxcss U chepoil UX UHTEPECOB.

Konnye-

Tema OcHOBHOe copgepiKaHue ulle (el

35 70

Mopynb 1. O6GlMe BOMPOChI 3KONOrMYECKOro MoHUTOpuHra (7/8 u)

Tema 1.1. Dkonoru- [ToHsAiTHE 00 2KOJOTMYECKOM MOHUTOPUH- 1 1
YECKUIl MOHUTO- re (MOHUTOPUHIE OKpYXalollei cpebl).
puHr. Mcropusi pas- Lenu sxonormyeckoro MoHUTOpuHTra. M3
BUTHS ncTopu MoHMTOpWHTa B Poccum
Tema 1.2. Bunsl u Kiaccudpuxkaiysi BUIOB 3KOJIOTUYECKOTO 1 1
MOACUCTEMBI 3KOJIO- MoHuTOpuHTa. [lomcucrembl aKoNIOrMye-
rMYEeCKOro MOHMTO- CKOTO MOHUTOPUHTa. YPOBHU MOHUTO-
pUHTa puHTra. OOBEKTH HaAOJIONEHUS W TTOoKa3a-
Tenu
Tema 1.3. Metonsr Mertons! uccienoBanus. buonornueckuit 1 1
3KOJIOTMYECKOTO MOHUTOPUHT KaK METOIl MCCIeNOBAHUS:
MOHMTOPUWHTA aTambl U comepxkaHue. [IpemmyiecTBa

>KMBBIX UHAUKATOPOB. MOHUTOPUHT CO-
CTOSTHUSI TIPUPOAHBIX pecypcoB B Poccum

Tema 1.4. buoun- [lonsatue o ouomHaukauuu. Knaccubu- 1 1
MUKALUs U e€ BUIbI Kallysg W XapaKTepUCTUKA BUIAOB OMOMH-

IUKALT
Tema 1.5. Kaptupo- [IpoBeneHue KapTUpOBaHUS 3arpsi3BHEHHBIX 1 2
BaHME 3arpsi3HEH- YYaCTKOB: 3TaIbl paboOThl U UX cojuepxka-
HBIX Y4acTKOB Hue. Pusnko-reorpadpmyeckue U 3KOHO-

MUKO-TeorpaduIeckne XapaKTepUCTUKU
TeppUTOPUMN OOCTENOBaHUSI




IIpooonascenue

Konnue-
Tema OCHOBHOe coepXaHue CTBO Hacos
35 70
Tema 1.6. @duronn- duronHIMKaMA KaK OIWH U3 METOIOB 2 2

JUKanudga KakK CO-
CTaBHas 4aCTb 35KO-
JIOTMYECKOI0O MOHU-
TOpUHTA

OIIEHKM KadyecTBa OKPYXKAIOIIE Cpembl.
INonstne o durtonHaMKAUKU U (HUTOUH-
nukaropax. OpraHu3MbI-perucTpaTopbl U
OPraHU3MbI-HaKOIUTEH.
Mopdonornueckue U3MeHEHUsI pacTeHUI,
HCTIONIb3yeMble B OMOWMHIMKALIMU.
OCHOBHBIE pACTEHUS—WHINKATOPHI 3a-
IPSI3HEHUST aTMOC(EPHOro BO3IayXa.
Bxuang poccuiickux m 3apyOeXHBIX y4é-
HBIX B pa3BUTHE (PUTOMHIWUKALIUU

Mogaynb 2. 3Konornyecknii MOHUTOPVHI 3arpsi3HEHUsi Ha3eMHO-BO3AYLUHON
cpepbl: cOBpeMeHHble MeToAbl GMOMHAUKALMOHHOrO aHanusa 3arpssHeHus

aTmoccepHoro Bosayxa (13/26 4)

Tema 2.1. JInxeHo-
UHAUKALUS

JInmaitHuKM Kak OTpenenuTeNu 3arpsi3-
HeHUsI BO3AYyIIHOU cpeabl. CTpoeHue -
HIalHUKOB. BnusiHue XxumMuyeckKux Be-
1IECTB Ha JUINAMHUKU. MeTonbl ydyéra
JIMILIAAHUKOB.

[IpakTuKyMm.

OnbiT «OrnpeneneHne cBsA3€il BOIOpOCIU
U rpuba B cOCTaBe JUIIAWHUKA».
WccnenoBarenbckasi pabora «Onpenene-
HUE CTEIEHU 3arpsi3HEHUsI BO3AyXa IO
COCTOSIHUIO JIMIIAWHUKOB»

Tema 2.2. Ouenka
COCTOSIHUSI CPEJIbl
Ha OCHOBE METOoma
daykTyupytoiei
acCUMMETpUU

AcUMMETpPUST JIMCTOBOTO arrmapara Kak
rokasaTelsib CTpeccoBbIX (akTopoB. Tpe-
0oBaHMs K BHIaM-OMOMHAMKATopam. Me-
TOABI OLIEHKU CTPECCOBOTO BO3IEUCTBUS
Ha pacTeHus.

IMpakTukym.

WccnenoBarenbckasi padora «M3yyeHue
dnykryupytomieit acuMMeTpun y pacre-
HUI Kak MoKa3aTelsisi KadyecTBa CPEeIbl
OOUTaHUST».




IIpoooancenue

Konnue-

Tema OcHoBHOe copepXKaHune CTBO Hacos

35 70

HccnenoBartenbckasi paborta «PacuérHast
OLIEHKa KOJIMYeCTBa BHIOPOCOB BPEIHBIX
BEIIIECTB B BO3IYX OT aBTOTPAHCIIOPTa».
Hccnenosarenbckas pabora «OueHka co-
CTOSTHUMST IPEBOCTOSI TTapKa»

Tema 2.3. Tazouys- BnusHue 3arpsisHUTENEl HAa XMMMUYECKUE 3 6
CTBUTEJILHOCTb U MPOLIECChI, MPOUCXONSIINE B KIETKAX
ra3oyCToOM4YuBOCTb pacteHuii. BHenmmHue mpu3HaKu MOBpEX-
pacTeHui JNIEHUSI PACTEeHUN TOKCUYHBIMMU BeElEeCTBa-
MU. AnanTtauusi pacTeHU K NeHACTBUIO
razoB. MexaHU3MBbl YyCTOMYMBOCTU pacTe-
HUIl K HeOJaronpusTHbIM (akTopam.
[pynmel ycroitunBoctr pacteHuid. lllkama
OLIEHKM Ta30yCTOMYMBOCTH pacTeHUM. Xa-
PaKTEpUCTUKA IPEBECHBIX MOPOA U Ky-
CTAPHUKOB 10 KJlaccaM ra30yCTOMYMUBO-
CTU Y NObUIEUIBTPYIOLIEN CITOCOOHOCTH.
IIpakTukym.
[TpoekTHO-KCCNIenoOBaTenbCKas paboTa
«M3yyeHne cocTossHMSI pacTUTETbHOCTH U
pa3paboTka MpoeKTa O3eJEHEHUSI CBOETO
MUKpOpaioHa»

Tema 2.4. CHexHbI CHEeXHBINT MOKPOB KaK MHAUKATOP MPO- 2 4
MOKPOB KakK WHIU- 1I6CCOB 3aKHCJEHUSI MPUPOIHBIX CPE/.
KaTop 3arpsi3HEHUsI [MpakTrkym.

MPUPOIHON Cpelbl HccnenoBarenbckast pabora «CHEXHBIN
MOKPOB KaK WHIMWKATOP 3arpsi3HEHUs at-
Moc(epHOro BO3Iyxa TOPOACKON Cpenbl».
HzydeHne (usnueckux u XUMUUECKUX
rapamMeTpoB CHera

Mopynb 3. MOHUTOPUHI BOAHOM cpefbl: GUOMHAMKaLMSA 3arpsisHeHUsl BOOHOW
cpenbl (5/12 u)

Tema 3.1. MeTonsl I'mapoOuonornyeckunii aHaan3 Kak OMOJIO- 2 6
ruapoouoIorude- FMYECKUI METOI OLIEHKM KauyecTBa BOIBI.
CKOIo aHajmsa IMokazaTenu creneHu 3arpsisHeHusi. Pac-

YETHbIE MHIEKChl B 3KOJOTMYECKOM MO-




IIpoooascenue

Konnue-

Tema OcHOBHOe copgepiKaHue (UL e

35 70

HuTopuHre. [IpeumyniecTBa U HemoCTaT-
KM OMOJOTMYECKUX METONOB OLIEHKMU 3a-
rpsi3HeHusT Boabl. CanpoOHOCTh OpraHu3-
MOB. DakTOpHI, BIUSIONINE Ha Carpoo-
HOCTh BomoéMa. Metomguka paboThl C
npobamMu 3000eHTOCA

Tema 3.2. Metonu- CO6op u 0OpaboTKa MaHHBIX O CTEMEeHU 3 6
Ka paboThl ¢ mpo- AHTPOMNOTr€HHOM HAarpy3Ku Ha BOIHBIN
6amu 3000eHTOCA OUOreoLeH03.

IMpakTukym™m.

CocTraBiieHrEe MacropTa XapakKTepu3yemo-
ro Bomoéma. DKOJIOTUYECKHEe OCOOEHHO-
ctu BomoéMa. BrisaBieHue creneHu aH-
TPOITIOr€HHOI Harpy3kKu Ha BOOHBINA OMO-
reoleHO03 MYyTEM TMPUMEHEHUsI MeTona
300MHAVKALMW. BBISIBIEHME CTENIEHU aH-
TPOTIOTEHHOW HAarpy3ku Ha BOIHBIN OMO-
TeoleHO3 MYTEM TIPUMEHEHUST MEeToma
dbuTOMHIUKAIIUY.

IIpakTuueckast pabora «M3yueHue kKaue-
CTBa BOIBI U3 PA3IMYHBIX MPECHBIX UC-
TOYHUKOB». OrpeneneHne GU3NKO-XUMU-
YEeCKMX MoKa3aTelleil BOHbI

Mogaynb 4. MoHuTopuHr noys (10/22 4)

Tema 4.1. buounau- WN3yueHune 3arpsisHeHUs] MoYB MOCKBBI. 7 17
Kalusl 3arpsi3HeHUst CTpyKTypa XKMBOTHOTO HACEJICHUs TTOYBBI
TMOYBEHHOM Cpebl u daxkropsl ero pazHooOpasusi. PayHu-
ctnueckass omomHaukamus. M3MeHeHue
BUJIOBOTO COCTaBa M KOJMYECTBA TTOYBEH-
HBIX U HAIMOYBEHHBIX OECITO3BOHOYHBIX
JKMBOTHBIX KakK TOKa3aTejlb aHTPOIOTeH-
HOTO BO3ICHCTBUSI Ha OKPYXAIOUIYIO Cpe-
ny. BiausiHue TeXHOTeHHOTO 3arpsi3HeHUs
Ha TMOYBEHHBIX 0ECITO3BOHOUYHBIX.




IIpoooancenue

Tema

OcHoBHOe cogepixaHune

Konnue-
CTBO 4acoB

35 70

[MpakTukyM™.

HccnenoBatenbckasi padorta «M3yyeHue
(PU3NKO-XMMUYECKUX CBOWCTB MOYB
LIKOJIBHOTO NIBOpa. YCTAHOBJIEHUE 3aBU-
CUMOCTH MEXAY (DU3NKO-XUMUIECKUMU
CBOICTBAMU TMOYBBLI U YUCJIEHHOCTBIO
0ECITO3BOHOUHBIX».

OnbIT «BbIsIBIeHUE poJU TOXAECBBIX Yep-
BEll B MOYBOOOPA30BATEIILHOM IPOILIECCE».
OnbIT «BbIsIBIeHNE 3aBUCUMOCTU MEXILY
(GU3NKO-XMMUYECKUMU CBOWCTBAMU TIO-
YBbl U YUCJIEHHOCTHIO OECTIO3BOHOYHBIX».
[IpakTuueckass pabora «OmnpeaeneHue
KUCJIOTHOCTU MOYBBI C MOMOUIBIO MPUTO-
TOBJICHHBIX WHAWKATOPOB HA PACTUTENb-
HOM OCHOBE».

INIpakTnueckas pabora «OmnpeneneHue
KUCJIOTHOCTU TOYBBI Pa3JIMYHBIMU CIIOCO-
oamMu».

OnbIT «BexoxkecTh ceMsiH Kpecc-caiata
KaK MoKa3aTeslb 3arpsi3HEHUs MOYBbI».
OnbIT «DHEPTUs MPOpacTaHUsl CeMSIH
OIyBaHYMKA JIEKAPCTBEHHOTO KakK IoKa3a-
TeJb 3arpsi3HEHUST TTOYBEHHOU CpeIbl».
OnbiT «M3yyeHHe KayecTBa IMbUIbLIBI pac-
TeHUI KakK MoKa3aTeJisl 3arpsi3HeHUsT cpe-
bl OOUTAHUSI».

OkcnepuMeHTalbHasi paboTa «Onpenene-
HUE CoIepKaHWsl CBUHIIA B 3€JI€HOW Mac-
ce Ta30HHBIX TPaB»

Tema 4.2. Joxne-
Bbl€ YEPBM KaK WH-
IMKATOPBI 3arpsi3-
HEHHOCTU TOYBBI

Wcnonb3oBaHue OOXIEBBIX YepBel u
NpYrux OECIO3BOHOYHBIX TPU OLIEHKE
CTETICHU BO3ICICTBUSI aBTOTpAHCIIOpPTa M
NIPYTUX 3arpsi3HUTENICil Ha 3KOCUCTEMBI.
DKoJlornyeckue rpyIrmbl TOXAEBbIX Yep-
Beil. BnusiHne kimMaTudeckux (pakTopoB
U TUIA TIOYB Ha pacIipoCTpaHeHUE H0-
XKIEBBIX YEPBEM.




IIpooonascenue

Konunye-
Tema OcHOBHOe copgepiKaHue CTBO 4acoB

35 70

IIpakTukym.

WUccnenoBarenbckasi padora «M3yyeHue
YUCJIEHHOCTH JTOXIEBbIX YepBeil B pas-
JIMYHBIX OMOIIEHO3aX KaK MoKa3aTresst
CTaOWJILHOCTU TIOYBEHHOW CPEIbI»

MnaHnpyemblie pe3ynbTaTbl OCBOEHUS Kypca

B pesynbraTe u3yyeHUs 3JEKTUBHOTO Kypca Ha YPOBHE CpPEIHEro oOIero
oOpasoBaHUsl y ydaluxcsi OyayT c(OpMUPOBAHBI ClEAylole MNpeaMeTHbIe
pe3yabTaThl.

Yuawuiica nayuumces:

— TIOHUMAaTh, YTO TaKO€ SKOJOTMYECKUN MOHUTOPHUHT, 1M DKOJIOTUYECKOTO
MOHMTOPWHIA, OCOOEHHOCTH €ro OpraHM3alliM W MPOBENeHUS, 3HATh MCTO-
pUIO €r0 pa3BUTHS;

— OINpenensaTh BUAbI U TONCUCTEMBI 3KOJOTMYECKOTO MOHMTOPMHTA, MPUHIIMU-
Mnbl KJaccupuKa BUIOB 3KOJOTMYECKOT0O MOHUTOPUHTIA;

— OIUCHIBATb OCHOBHBIE METOMIbl IKOJOTUUYECKOTO MOHUTOPUHTA;

— kjiaccuUIMPOBaTh METONbl U METOAUMKU MCCIENOBaHUS 3arpsi3HeHUsl O0b-
€KTOB OKPYXKaIOIeil Cpembl;

— XapaKTepu30BaThb BUIbl AHTPOIOTEHHOTO BOBAEUCTBUS Ha OKPYXKaAIOIIYIO
cpeny,

— OOBSICHATh 3HAUEHUE TOHSITUI: OMOMHAMKALIMS, BUAbl OMOWHAMKALUU, Du-
TOWHAWKALWS, (DUTONHINKATOPHI;

— Yy3HaBaThb BUIIbI PACTEHUN U >KUBOTHBIX, SIBJSIOIIMXCS WHAUKATOpPAMU CO-
CTOSIHUSI OKpY»Kalolllell Cpelbl;

— MOHMMATh BKJIAJA 3apyOekKHbIX M OTEYECTBEHHBIX HCCIIeqOoBaTe/ell B U3ydye-
HUe OMOMHANKALIVN;

— OMpenesiTh 3Talbl KAPTUPOBAHUSI 3arpsi3HEHUS;

— OINUCHIBATb METOAbl JUXCHOUHAMKALIMU U (DIAYKTYUPYIOIIEe CUMMETPUH;
METO/bl OLIEHKM CTPECCOBOIO BO3/IEUCTBUSI Ha pacTeHus: Mopdosornyeckue
n (pU3M0I0TO-OMOXMMUIECKUE;

— XapaKTepu30BaThb MEXaHU3Mbl YCTOWYMBOCTU pacTeHUl K HeOIaronpusit-
HBIM (paKTOpaM; Ta30yCTONUYMBOCTH (OMOJOTMYECKY, aHATOMO-MOP(OI0oru-




YeCcKylo U (pU3MOJIOTO-OMOXUMUYECKYI0); BIUSHUE KJIMMATUYECKUX YCIOBUIA
TePPUTOPUM Ha ra30yCTOMYMBOCTH PACTEHUIT; TPYMIIbl YCTOMYMBOCTU PacTe-
HUI;

XapaKTepu30BaTh CHEXHBIA MOKPOB KaK WHIWKATOP TMPOLECCOB 3aKUCIECHUS
TMIPUPOIAHBIX CPEIl;

HCIIOJIb30BAaTh METOAUKY PabOThl CO CHEXHBIMU TPOOAMU; KOJUYECTBEHHOE
U Ka4yeCTBEHHOE OIpele/ieHUe 3arpsi3HSIIOINX BEIEeCTB;

MIPOBOAWUTh TUAPOOUOJOTMYECKNI aHaIu3: TUIPOOMOIOTMYECKUI aHaIu3
KaKk OMOJIOTMYECKUII METOJ OLIEHKM KadeCTBa BOIBI, I1OKAa3aTeJIM CTEIICHU
3arpsI3HEHUST; PACUETHBIE MHAECKCHI B 3KOJOTMYECKOM MOHUTOPUHTIE;
paboTtaTh ¢ mpobdaMu 3000€HTOCA;

OIMCHIBATh CTPYKTYPY >KMBOTHOTO HACEJICHMSI TOYBBI M (PAaKTOpBI ero pas-
HOOOpa3usl: BIMSIHUE TEXHOIC€HHOIO 3arpsi3HEHMsI Ha IOYBEHHBLIX 0ECIT03BO-
HOYHBIX.

Muawuuiica noayuum eozmoocnocms Hayuumocs:

paboTaTth CO cHeuuaJbHbIM Jab0OpPaTOPHBLIM OOOPYIOBAHUEM;

CpaBHUBATh OMOJIOTUYECKNE OOBEKTHI;

OLICHUBATb CTEIeHb 3arps3HEHHOCTU BOIbI, COCTOSIHME YMCTOTHI BO3AyXa W
IIOYBbI, OCHOBBIBAsSICh Ha COCTOSIHUM OMOMHIUKATOPOB;

OIpenesiaTh U CpaBHMBATh KauyeCTBEHHbIE M KOJMYECTBEHHBIC ITOKA3aTeN
XapaKTepu3yeMbIX OOBEKTOB, Cpel OOUTAHMSI;

MPOTHO3UPOBATh U MONEIUPOBATh PA3BUTUE CUTYALUMN;

paboTaTh € 3amMMCAMM, OTYETAMU NHEBHUKOB MCCIENOBAaHMI KaK MCTOYHU-
KaMH1 WH}OpMaInu;

IIPOBOAUTh KAapTUPOBAHUE 3arps3HEHHBIX YY4aCTKOB;

OCYIICCTBIISITh MOHMTOPUHI 3arps3HEHUs] Pa3jUYHbIX cpel oOuTaHusl (Ha-
3€MHO-BO3IYIITHOM, BOAHOI, ITOYBEHHOI) Ha OCHOBE IPUMEHEHUs aneKBaT-
HBIX METOIOB MCCJIENOBAHMUS;

MPOBOANTHL OIEHKY COCTOSIHMSI Cpelbl Ha OCHOBE MeToma (IyKTyupylomiei
aCUMMETPUU;

IIPOBOAUThL OLIEHKY COCTOSIHUSI OPEBECHOM PacTUTEIbHOCTH;

OCYIIECTBIISITh U3YyYEHHUE COCTOSIHUSI PACTUTEIbHOCTU TEPPUTOPUM;
COCTaBJISITh KapThl Ta30yCTOMYMBOCTU JIPEBECHO-KYCTAPHUKOBOIM PacTUTEIb-
HOCTH;

pa3pabaTbiBaTh MPOEKTHI O3EJICHEHUSI CBOETO0 MUKpOpailoHa;

OrpenensaTh (PU3MKO-XUMUUYECKHEe MapaMeTpbl U3ydyaeMbIX OOBEKTOB U Cpej
obuTaHus,;

OIpEeNeNsATh KJacC KayecTBa BOJ HA OCHOBE MPUMEHEHUS METONOB (pUTO- U
300MHINKAIINN;

yCTaHaBJIMBaTh 3aBUCUMOCTb MEXIy (PU3MKO-XMMUYECKMMU CBOMCTBaAaMU
MOYBHI M YHCJIIEHHOCTHIO OECITO3BOHOYHBIX;



10.

11.

12.

13.

OonpeacjadaTb YPOBECHb KHMCJIOTHOCTH ITOYBLI;
HCITIOJBb30BaTh SKCIPECC-METOAbI OLEHKN TOKCHMYHOCTHU MOYBEHHOU Cpe€anl C
MOMOIIbIO OUOTECTOB.

OneHKa JOCTUXKEeHUI TJIAHUPYEMbBIX Pe3yJbTATOB YCBOEHHUS Kypca
(npumep)

Yro mnpencrasiaser coboif sKojiormyeckas Oe3ornacHocTh? KakoBbl Kpute-
puu e€ oleHUuBaHUs?

Kakne Bompochl paccMarpuBaivuch B Okojorndeckoir moktpuHe 2002 1. u
Kakoe oTpaxeHue oHM Hanuim B CTpaTerum 3KOJOTUYECKON 0e30MacHOCTH
P® 2017 r.?

TTouemy 3Kojoruveckasi 0€30MACHOCTb pacCMaTpUBAETCsl KaK COCTaBIISIIO-
masi HalMoHaJIbHOU Oe3omacHocTr? [loaTBepaUTE OTBET NMPUMEpPaMM, TOKa-
3bIBAIOIIUMU €€ BaXXHOCTb M HEOOXOAUMOCTb.

YT10 Takoe 3KOJOTUYECKUIT MOHUTOPUHT?

Kaxkast nngopmainus yautsiBaeTcsi Ipu pa3paboTKe MpOrpaMMbl 3KOJOTUYe-
CKOTO MOHUTOpUHTA?

Kto wm3 y4€HbIX cuMTaeTcss OCHOBOIIOJOXHUKOM JuxeHomoruu? Kem wus
YUEHBIX U KOTJa MPeIoKeH TePMUH <«JIUIIaiHUK»?

YeM MOXHO OOBSICHUTH OOJIbIIIOE KOJMYECTBO JUIIAWHUKOB W UX BUAOBOE
pa3HooOpa3ue B Jiecy 1O CPaBHEHUIO CO CKYIHBIM KOJMYECTBOM M pPa3HO-
oOpa3ueM B ropome?

MOXHO 7M1 COIIaCUThCS C JOCTATOYHO PACMPOCTPAHEHHBIM MHEHUEM, YTO
JIMIIAWHUKU, TIOCENSISICh Ha JEpeBbsX, MNApa3sUTHUPYIOT, MNPUUUHSIIOT BpeEn
pacTeHusiM, B UTOTe MPUBOASL K UX rubenu? ApryMeHTUpYyiTe CBOIl OTBET.
YeM MOXHO OOBSICHUTH TOT (haKT, YTO Ha IUIOXO PACTYIIUX JEPEBbSIX BCET-
Jla MHOTO JIMIITaifHUKOB?

Kak BBl MoxXeTe OOBSICHUTH TOT (hpakT, 4To (hopa JUIIANHUKOB HamboJjiee
Oorata B BBICOKOTOPHBIX OOJACTSIX U TYyHApax, OTIUYAIOIIMXCS CKYTHOCTbHIO
MOYB M CYpOBOCTBHIO KJIMMara 1O CPaBHEHUIO C OJAaronpusTHBIMM B 3TOM
OTHOIIIEHWU LEHTPAJIbHBIMU paiiloHaMUu CTpaHbI?
IMonymaiiTe, Kak MOXHO OOBSICHUTb, YTO B paliOHaX ¢ MHTEHCHUBHBIM CEJib-
CKMM XO3SIICTBOM OTCYTCTBYIOT JIMIIAWHWKW, TIPEANOYMTAIONINE KUCITbIe
TTOYBHI.
Yrto Takoe romeoctas momnyiasunu? [lpuBeauTte mpuMepbl HapylIeHUsS TOMEO-
CTaTUYECKMX MEXaHU3MOB IO BIUSIHUEM CTPECCOBBIX (PAKTOPOB, TMPOSIBISI-
omuxcsd Ha MopdonornyeckoM M (hU3UO0JIOrO-OMOXMMUYECKOM YPOBHSIX.
Ha npuycaneOGHbIX yyacTKax Xo3seBa, KakK IMpaBujIo, JUOO CXKUTaloT JIMCTBY,
JMO0 co3nalT KoMmIiocT. M B ToM M B JApyroMm ciiydae OHM ITOJy4arOT MHU-
HepaJibHble ymnoOpeHus. B coOTBeTCTBUU C CaHUTApHBIMM HOpMaMHu W TIpa-
BUJIaMU JKCIUTyaTalluM 3e€JEHBIX HACaXIEHWI TOopojaa 3ampeliaeTcs CxKura-
HUe omnaBluX JUCTheB. [Ipy mpoBeneHun yOOpKU MapKOB, CKBEPOB JUCTBA



MMOUIEXXUT BBIBO3Y HA IOJMIOHBI yTuau3auuu. OObSICHUTE, UCXOAST U3 Ka-
KHUX COOOpaxkeHUil MPUHSTHI Takue TpeboBaHus. [louemMy He peKOMEHAyeT-
¢l CKUTaTh JINOO OCTAaBIISITh JIMUCTBY, BEdb, pasjarasch, OHa CIIOCOOCTBOBa-
Jla Obl OYBOOOPA30BAHUIO U PAa3BUTUIO CEMSIH pacTeHUIA?

CpenctBa oOy4eHUss U BocnUTaHUS

ITpuGopsr M oOopynoBaHKE

IIpubopwr: tndpoBas nabopatopust «ApXuMmel», MUKPOCKOII, JIyIIa.

Obopydosanue 0eMOHCMPAUUOHHOE. TIePCOHAJIbHBIA KOMIIBIOTEP, IPOEK-
TOP.

Obopydosanue yueOHOe: NMPOOUPKU, XUMUUYECKME CTaKaHbl, CTYNKa W TIe-
CTUK, CIUPTOBKA, BOPOHKA, (WIBTpOBaJibHAasi Oymara, IITATUBbI, CTEKJISIHHbIE
MaJIOYKU, KOJIOBI, YCTAaHOBKA «BOIsiHasl OaHsi», yalka (apdopoBasi, CTEKIISIH-
Hasl Majoyka C pPE3WHOBBIM HAKOHEUHUKOM, JIOXKeUKa-no3aTop (IIraTelb),
MepHbIi nuauHap (10 M) wid MepHas IpoOupKa, YHUBepcalbHash Oymara co
mkanoi 3HauyeHuit pH, dunbrpoBasibHas Oymara, NMpeAMETHbIE U MOKPOBHbIE
cTéKJia, MpernapoBajibHble MIVIbI, MUIETKU, JOoMaTa, COBOK, pyJeTKa, JalleuHble
BEChl C pa3HOBecaMHu, paMKa-MnajeTrka, 3aKujHasl fpara, cKpeboK, MepHas Me-
TpoBasl JINHEMKAa, [UPKYITb-U3MEPUTEb.

Peaxmuewvi: THOIIMaHAT aMMOHUSI, KOHLIEHTPUPOBaHHAsI a30THAasl KUCJIOTA,
MEepOKCHUIl BOIOPONA, NUCTU/UTMPOBAHHAsI BOMa, HUTpaAT cepebpa, a30THas Kuc-
JIOTa, XJIOPUJ Kajausl, XpoMaT Kajus, TUAPOKCUI Kanus, nucdeHUIaMuH, KOH-
LIEHTPMPOBAHHAsl CepHasl KUCJIOTa, YKCYCHasl KUCJIOTa, HOI.
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[Toorpamma 371€KTUBHOIrO Kypca

«AAEPHAA ®U3UNKA»
Astop: 10. A. IlaneGpaTuen

MosicHUTenbHaa 3anucka

DIeKTUBHBIA Kypc «SnepHast dusmka» mpemHa3HadeH ydalluMmcs craplieit
IIIKOJIbI, BBIOPABIINM €CTECTBEHHO-HAYYHBIN, (DU3NKO-MaTeMaTUUEeCKU TIpo-
¢bwim WM TPOSBUBIIMM TIOBBIIIEHHBIA WHTEpPEC K W3YyYeHUIO (DUINUKU, XU-
MUM, OUOJIOTUU, DKOJOTUMU. JJaHHBII KypCc MHTErpUPOBAHHBIN, OH CBS3aH CO-
JIepXaTebHO C KypcoM (U3UKU U MaTeMaTMKU OCHOBHOW IIKOJbI. M3yueHue
MpemIaraeMoro 3JeKTUBHOTO Kypca HallpaBlIeHO Ha yriyOJieHWe U 00oOIlieHue
3HAHUU TIKOJIBHUKOB O COBPEMEHHOIW KapTMHE MHpPA, OCHOBAHHOW Ha KBaH-
TOBOUM MEXaHWKE U CIeUIbHON TEOPpUU OTHOCHUTENIbHOCTU. IMEHHO 3TM pas-
JIeJIbl COBPEMEHHOM (PU3MKU TMO3BOJMIN TOHITH CYyTh CTPYKTYPBI MaTtepuu M
WCIIOJIb30BaTh 3TWM 3HAHUS I CO3[AaHUs SIIEPHON IHEPreTUKU, COBPEMEHHON
KBAHTOBOU 3JIEKTPOHUKHU, pa3padboTarth 3D (HEeKTUBHbIE METOAbl JUATHOCTUKU W
JIeYeHUsI Pa3IUYHBIX 3a00JIeBaHUI, CAENaTh MHOTO JAPYTMX BaXXKHBIX OTKPBITHIA.

HecmoTpst Ha TO 4YTO OTHENIBHBIE BOIPOCHI KBAHTOBOW W SIIEPHOW (DU3UKU
W CIEUUaJIbHOW TEOPMM OTHOCUTEJIBHOCTU M3Yy4JaloT B IIKOJBHOM Kypce (u3u-
KM, TIpEICTAaBJICHHOW B HUX WHMOPMAIMU HEAOCTATOYHO IJISI TOTO, YTOOBI B
JIOJDKHOW Mepe OLIEHWTh U TMOHSITh CYyTh MPOUCXOASIIUX TpolieccoB. [lomHas
KapTMHa BO3HUKAET TOJBKO TOTAA, Korma saepHasi (u3nka BOCIPUHUMAETCS
kak yactb CTaHAApTHOW MONENHW, B KOTOPOM WHTETPUPOBAHHO paccMaTpUBa-
FOTCSI TIPOLIECCHI, MPOUCXOMSIIME HAa YPOBHE B3JIEMEHTAPHBIX YACTHUIl, OTBEYalO-
e 3a 2JeKTPOMarHuTHBIE, CUJIbHBIE M cjla0ble B3aMMONEHCTBUS, M IIPOIEC-
Chbl, TIPOUMCXOMMBIIIME HAa PAHHUX CTaAusIX pa3BuTusl BceneHHoOl M 3aremM B
mpoleccax 3BOJIOLMU 3BE3.

SnepHast ¢usmka — Hayka 3KCIepuMeHTajbHasl. MeTombl U MHpUOOPHI IS
dyHIaMEHTATbHBIX UCCIEIOBAHUI B COBPEMEHHOW SITEPHON (DU3NKE OCHOBAHBI
Ha HMCMOJIb30BAHWU BBICOKMX TEXHOJOTHMI M HECTAHIAPTHBIX WMHXKEHEPHbIX pe-
mieHuit. B 3HAUMTENBHOM CTEIeHW 3TO OTHOCHUTCS U K TIPUKIIATHBIM HCCIIEHO-
BaHUSM C TPUMEHEHHUEM SIIepHO-(U3MIYECKUX METOMOB B paIMAlIMOHHOW OMO-
JIOTUM, IKOJIOTUU, XUMMUU U MeIUlUHE. DTO MPOJEMOHCTPUPOBAHO B pa3iny-
HBIX pa3fenax 3JIEKTUBHOTO Kypca Ha MpuMepax MOJEIeid caMOoro COBPEMEHHOTO
SKCIMEPUMEHTAIIBHOIO 000pyAOBaHUA s (PYyHOIAMEHTAJIBHBIX W TPUKIIALHBIX
WCCIeNoBaHU (LIMKJIOTPOH M YCTAaHOBKA JUISI CUHTE3a CBEPXTSDKENBIX 3JIEMEH-
TOB, CBEPXIPOBOMISIINIA SIIEPHBI KoJIJIaiimep M MHOTOLIEJEBOM NEeTeKTOp, M-
MYJIbCHBI peakTop HEWTPOHOB, TITYOOKOBOMIHBIN JETEKTOP ISl M3ydeHUsT (hu-
3UKU HEUTPUHO, YCKOPUTEIbHBIN KOMIUIEKC [IJIsI TIPOTOHHOM Tepanumu).



OO0mas xapakrepucTuka Kypca. [IpemraraeMblii 3J€KTUBHBIA Kypc IO-
CBSIIIIEH PACCMOTPEHUIO TaKWX TEM, KaK 3JEMEHThl KBAHTOBOW MEXaHWKU W
TEOPUU OTHOCUTEIBHOCTM B TPUMEHEHUM K aTOMHOW U sIIepHOU (bu3UKe,
pa3InyHble BUIBl PATVMOAKTUBHOCTU, B TOM YMCJIE W CIOHTAaHHOE [EJIEHUE
si7iep, CBOMCTBA M MOJEIM aTOMHBIX SAep, TPAAWIIMOHHBIE SIAEPHBIE peaKIuu
U siIEpHbIE peakliMU MpU IHEPrusix KosuialiaepoB. PaccMoTpeHo mpoucxoxie-
HUE BJIEMEHTOB BO BceleHHOU M CUHTE3 HOBBIX CBEPXTSKENBIX 2JIEMEHTOB B
JabopaTopusix YYEHBIX. YHacTh paslnesioB TIOCBSIIEHA SIIEPHOUW BSHEPreTUKe W
MPUKJIATHBIM KCCIETOBAHUSIM B OOJIACTA PaaMAlIMOHHOW OWOJIOTMHU, 3KOJIOTUU
U TIPUMEHEHUIO METOAOB SIIEPHON (DU3NKU B MEIULIMHE.

3HayuTeNbHAs 4YacTh O2JIEKTUBHOTO Kypca OTBeleHa MpakKTUYecKuM pabdo-
TaMm, OOJIbIIAsi YaCTh KOTOPBIX MMEET MCCIIEeNOBATEIbLCKUI XapaKTep.

IHenn» Kypca: paciiupeHue, yrniyoieHue u o0oOlleHue 3HaHui o duznue-
CKMX IIpolleccax B 00JacTh SIAepHOU (U3WMKU, MPUYMHAX W MEXaHU3Max WX
MPOTEKAHUSI, PA3BUTHE TIO3HABATENbHBIX WHTEPECOB W TBOPUYECKUX CIOCOOHO-
CTEl yuallluxcs uepe3 MNPaKTUYECKYI0 HamlpaBlIeHHOCTb OOyueHusi (u3uke u
WHTETPUPYIOLIYIO POJib (PU3UKU B CHUCTEME €CTECTBEHHBIX HaykK.

3anaum Kypca:

— Ppa3BUTHUE E€CTECTBEHHO-HAYYHOTO MUPOBO33PEHUS y4alIUXCS;

— pa3BUTUE TIPUEMOB YMCTBEHHOW MAESTEIbHOCTU, TMO3HABATEIbHBIX WHTEpE-
COB, CKJIOHHOCTEM M CITOCOOHOCTEN YyYalluxcs;

— pa3BUTHE MOTUBALMM Y4eHUs, (HOPMUPOBAHUE TOTPEOHOCTH B TIOTYyYCHUU
HOBBIX 3HAHUN W MPUMEHEHUM UX Ha MPaAKTUKE;

— pacumpeHue, yriayoseHue U o0oOlleHrue 3HaAaHUM 10 (U3MKE, XUMUU, OUO-
JIOTUW;

— WCMOJIb30BAaHUE MEXIIPEIMETHBIX CBS3el (PU3MKM C MaTeMaTUKOW, OMOJIO-
ruer, XuMuer, UCTOPUE, IKOJIOTHUEN, PaCCMOTPEHUE 3HAYEHUS 3TOro Kyp-
ca JUIST YCIIEIITHOTO OCBOEHMSI CMEXHBIX JTUCIUTIINH;

— COBEpIIEHCTBOBAHUE JKCIIEPUMEHTAIbHBIX YMEHUN W HABBIKOB B COOTBET-
CTBUU C TpeOOBaHUSIMU IMpPaBUJI TEXHUKU O€30IT1aCHOCTHU;

— paccMOTpEHUE CBSI3U SINEPHOU (PU3UKU C XKU3HBIO, C BaXHeWIUMU cdepa-
MU JESITETbHOCTUA YEJIOBEKA;

— pa3BUTHE Y YyYaIlMXCS YMEHMSI CaMOCTOSITEJIbHO paboTaTh C IOIOJHUTEb-
HOI JIMTEpaTypoli M NPYrMMU CPeACTBAaMM MHMOpPMAIINN;

— dopMUpoBaHUE Y Yy4yalllMXCsl YMEHU aHajJIu3upoBaTh, COIMOCTABJSTh, MPHU-
MEHSITh TEOPEeTUYECKUE 3HAHUSI Ha TMPAKTUKE;

— dopMUpoBaHUE YMEHUWI MO PENICHUIO0 3KCIEPUMEHTATBHBIX W TEOpeThYe-
CKUX 3a1ad.

OcHoOBHBIE HIE€H Kypca:
— C€IMHCTBO MaTe€puaJlbHOIo Mupa,
— BHYTPU- U MEXIIPEAMETHAsA UHTErpaLusi;



— B3aMMOCBA3b HAayKMN M IPAKTUKU,
— B3aMMOCBA3b Y€JIO0BCKa "N Opr}KaIOH_Ieﬁ CpEakbl.

YueOHO-MeTONUIECKOEe ofecnedyeHne Kypca BKIIIOYaeT ydyeOHoe I1ocoOue
IIJIST y4dallmxcsi, MHTepHeT-pecypc «BuptyanbHast naboparopus siiepHoOit (pusmukm»,
MporpaMMy d3JIEKTUBHOTO Kypca U UMHTEPHET-PEecypC C OHJIallH-Bepcueill Kypca u
CUCTEMOI ympaBlieHUs y4eOHBIM IIpolieccoM Ha ocHoBe cucteMbl MOODLE.

Buapl nesarenbHOCTH. YueOHOe nocobue sl ydaliumxcsl o0ecreyrBaeT Co-
nepxxarenbHyl0 4JacTh Kypca. ComepkaHue mocoOMsi pa30ouMTO Ha Taparpadwl,
BKJIIOYAET MUIAKTUYECKUII MaTepuas (BOIPOCHI, YIIPAXKHEHUS, 3a0ayu, JOMalll-
HUI 3KCIIEPUMEHT), MpaKTUIYeCKue PabdoOThHI.

Ha 3aHsATHUSX TIO HaHHOMY Kypcy ydvallluecsl YIIyOJIsIIoT CBOM 3HAHUS O
sSAepHOl (U3MKe, COBpEMEHHOW KapTWHE MUupa, nmpubopax u MeTtomax (yHaa-
MEHTAJIbHBIX W TIPUKJIAAHBIX WCCIEOOBAaHWUN B o00JacTU SIIEpHON (DUBUKU.
B pesynabraTe M3ydeHHMs Kypca pacIIMpsieTCsI MUPOBO33pEHUE YyYallluxcs, pas-
BUBAeTCSl WX TO3HaBaTEJbHBIM WHTEPEC, WHTEIJIEKTyaJlbHblE U TBOpPYECKUE
CIIOCOOHOCTH, (OPMUPYIOTCSI TIPEAMETHBIC, OOIlIeydyeOHble M CcIeuudUuIecKre
YMEHUSI U HaBBIKU IIKOJIbHUKOB.

Kypc HacwlllleH sxcnepumeHmanbHbiM mamepuaiom: NEMOHCTPAIIMOHHBIM
SKCIIEPUMEHTOM, MPAKTUYECKUMM DaboTamMy Ha 0a3ze BUPTYaJTbHOW WHTEPHET-
nmabopatopun. I[lo kemaHWIO yIuTeIss HEKOTOPbIE TMPaKTUYECKUE PabOTHI MOXK-
HO TEpeBECTH B pa3psii uccienoBaTenbckux. Mcnonb3oBaHue B ydeOHOM TIpo-
ecce MpakTUUYECKUX PabOT CIOCOOCTBYET MOTMBALMU IJISI OOOOIIEHUS y4ueO-
HOTO maTtepuana, pacumpsieT BO3MOXHOCTHU WHIWBUIYATLHOTO u
g depeHINPOBAHHOTO TTOAXOMOB K OOYyYEHWIO, TIOBBIIIAET TBOPYECKYIO aK-
TUBHOCTb Y4YalllUXCsl, pacIIMpsieT WX Kpyro3dop. BxiroueHwe Takmx padoT B
9JICKTUBHBIN KypC MPUBUBAET IIKOJIbHUKAM WCCIEIOBATEILCKUIA ITOAXOM K BbI-
MOJIHEHUIO TIPAKTUYECKUX PabOoT, IMMOMOraeT OBIaJeBaTh MOCTYITHBIMU JIs yda-
IIUXCS HAaydHbIMU METOJaMM MCCIenoBaHUsl, (DOPMUPYET U pa3BUBAET TBOpPUE-
CKO€ MBbIIIJIEHUE, TMOBBIIIAET WHTEPEeC K TMO3HAHUI0 (DU3UUYECKUX SIBJICHUN U
WX 3aKOHOMEpHOCTe!. [laHHBIE TIpakKTUYeCKrWe pabOThl CBSI3aHBI C OMpeEaeiie-
HUEM He TOJIbKO KayeCTBEHHbBIX, HO M KOJMUYECTBEHHbIX XapakTepucTuk. Cu-
CTeMaTUYEeCKOe BBITIOJIHEHWE KOJIMYECTBEHHBIX OKCIIEPUMEHTAIbHBIX 3a1a4
pa3BUBAET y y4yalllMXCsl aKKypaTHOCTb, CITIOCOOCTBYET BbIPAOOTKE HABBIKOB TOY-
HOM KOJMYECTBEHHOM OLIEHKM PE3YJbTaTOB IKCIIEPUMEHTA.

Kaxnasi mpaktuyeckasi pabota BKJIIOYAeT KPAaTKUE TEOPETUUYECKUE CBEACHUS
W SKCIEPUMEHTAIbHYIO 4acTh. PaOOThI BBIMOMHSIOTCS WHAWBUAYATbHO WJIW B
rpynmnax 1no 3—4 denoBeka. BbllosHeHMe HcCcleqOBaHU TpeOyeT NpenBapu-
TEJIbHOW TIOATOTOBKU: TIEpEN TPOBENCHUEM OKCIEPUMEHTAa YYWUTENIb paboTaeT
OTIEABHO C KaXIOW TPYIIIION YYalllUXCH.

DJIEeKTUBHBIA KypC HOITYCKAaeT HUCMOJAb30BaHUE (10 YCMOTPEHUIO YUYUTEsl)
JIIOOBIX COBPEMEHHBIX 00pa30BaTeNIbHbIX TEXHOJIOTUM, Pa3TUYHbIX OpraHU3alU-



OHHBIX (popM OOyYeHUS: JeKIMil, CEeMUHApOB, Oeced, IMPaKTUYECKUX U J1abo-
paTOpHBIX paboT, MCCIEAOBATENLCKUX PabOT, KOH(bEpEeHIIUA.

B kauecTBe OCHOBHOI OpraHu3allMOHHON (OpPMbI TPOBEIECHUS 3aHSATUI
MpeiaraloTcs JIeKIMOHHO-CEMMHAPCKOE 3aHSITUSI, HA KOTOPBIX Na€Tcsi oObsic-
HEHUE TeOPEeTMYECKOTo MaTepuasia M pellaroTcs 3anadyd No AaHHoi teme. s
MOBBILIEHUSI MHTEpeca K TEOPETUYECKUM BOIPOCAM U 3aKpEIUIeHUs] U3YyYeHHO-
ro marepuasa TMpeayCMOTPEHbl JIEMOHCTPALMOHHBIE OIMbIThI U JIAOOPATOPHBIN
MPaKTUKYM.

@DopMaMH KOHTPOJIA 32 YCBOEHHEM MATEPHAJTIA MOTYT CIYXUTb OTYETHI
MO0 MPakKTUYECKUM paboTaM, CaMOCTOSITebHbIE TBOpPYECKHE pPabOThbl, TECTHI,
WUTOTOBBIE y4eOHO-UCCIeNOBaTeIbCKUE MPOeKThl. MTorosoe 3aHsTME TPOXOIUT
B BUJIE HAyYHO-NPAKTUYECKOW KOH(MEPEeHIIMU WJIM KPYIJIOTO CTOojla, Ha KOTO-
POM 3aciylIMBAIOTCS JOKJIaAbl YJYalluMxcsl MO BbIOPAHHOM TeMe HCClenoBaHUs,
KOTOpbIe MOTYT OBbITh MpeacTaBiieHbl B ¢dopMe pedepara WM OT4éTa MO HMC-
CJIENOBATENbCKOW paboTe.

CopepykaHue Kypca

Beenenne (1/2 49)

HN3nyyeHrue abcomoTHO YEPHOrO Tela M KBaHToBas rumore3a IlmaHka, oT-
kpbite JIx. /Ixx. TomcoHOM amekTpoHa. OTKPBITUE PEHTTEHOBCKOTO W3IYYeHMUSI.
OtkpeiTue A. A. bekkepenem pamunoaktuBHoctu. OmbiTel [ITbepa 1 Mapum Kio-
pu. Co3gaHue A. DUHIITEHHOM CIIELMAJIbHOM TEOPUU OTHOCUTEIbHOCTU. B3au-
MOCBSI3b MEXIy Maccoil u sHeprueil. [maBHast dopmyna XX B.. E, = mc2.

DkcnepuMmeHT . Pesepdopaa Mo OTKPLITUIO «ILJIaHETApHOW» MOOEAU aTOM-
Horo saapa. KBaHToBaHue sHeprum u monaeiab H. bopa.

[ToceacTBUST 3TUX OTKPBITUI IJIST CO3MaHWS KBAHTOBOM MEXaHWKM W SIIep-
HOI (U3MKM KaK OCHOBBI TEXHWYECKOTO TMporpecca ueiaoBedyecTBa B XX U
XXI BB., co3maHusi KapTUHBI MUKPO- U Makpokocmoca Ha ocHoBe CraHmapT-
HOW MOJIENN.

Tema 1. KBanToBblii Mup atromMoB u Mojekya (3/3 q)

Monens atroma bopa u nuHeituatble crieKTpbl. KBaHTOBaHWE BSHEPTUM.
Bomuer matepum JI. nme bpoitna. KopnyckyiaspHo-BojgHOBOUM nyanusm. Jlu-
dpakuust 371eKTpoHOB Ha Kpuctamiax. doroadpdekr n >3¢pdekr KommroHa.
IMpunuun HeomnpenenéHHoctu IeizeHbepra. YpaBHeHue lllpenuHrepa. BomaHo-
Basg yHKIIMS U e€ BeposiTHOCTHass MHTeprnpetalusi. KBaHTOBbIM 2hdeEKT TyH-
HEJTMPOBAHUS.

KBantoBanue ymioBoro momeHTa. CnuH »siekTpoHa. [lpuHiun 3arnperta
IMaynu. DaexkTpoHHbIE 000704KKM atoMoB U Ilepuomuueckuii 3akoH MeHe-
JieeBa.

Monekynbl. CrieKTpbl aTOMOB U MOJIEKYJI.



Tema 2. Macca u 3Heprusi B pPeJSITUBUCTCKOI Teopum (2/4 4)

OCHOBHBIE TIOCTYJaThl CIEIMAIbHON Teopur OTHOcUTelbHOCTU. [IpeobOpa-
3oBaHus lamuies u Jlopenna. MHBapmaHTHOCT, MHTEpBAaa.

Macca B KJ1acCUYECKOl MeXaHUKEe M TeOpUM OTHOCHUTeIbHOCTU. [Ipeobpa-
30BaHus JlopeHUa sl UMMyJbca WM 3HEpruv. Macca — peNITUBUCTCKUI WH-
BapuaHT. CBsI3b 2HEPTMM M Macchl ToKos1 £, = mc?. TlpuMepbl miepexoma mac-
Cbl B 2HEPrui0 W 3Heprud B Mmaccy. JedekT Macchl M 3Heprusi CBSA3U SIEp.
Macchl 1 3HEprusi COCTaBHBIX CHUCTeM. PelsiTMBHCTCKasi KMHEMaTuKa M 3aKO-
Hbl COXpPaHEHWSI SHEPTUW W UMITyJIbCa.

Tema 3. AToMHBIE fAApa M PAAMOAKTUBHOCTH (3/4 4)

OCHOBHbIE CBOWMCTBa aTOMHBIX SIIep: COCTaB, pa3mep, dopma, 3apsia, macca
sapa, BHeprusi cBs3u. M3orombl. IpaHulbl CTAaOUIBHOCTU aTOMHBIX SIIED.
CnuH nMpoTOHAa U HEUTpOHA. YIJIOBOW MOMEHT siapa.

AnepHbie cunbl. Kiaccuueckass MpOTOH-HEUTpOHHasi Mofelb sapa. fAnep-
Hble Monenu: ¢epMu-ra3, KarejbHas, o0OoyioueyHass M OOOOIIEHHAs MOIEJb
spa.

KopotkoneiicTBytonie HYKJIOHHbBIE KOPPEISIIIUU B SApax W KyMYJISITUBHbIN
SIIepHBIA 3P PEeKT.

PanuoaktuBHOCTh. Bunmbl pagroakTUBHOCTU: O.-, -, y-pacral, CIOHTAaHHOE
JeJIeHUe.

I'paHuubl cTaOMJILHOCTU aTOMHBIX sep. 3aKOH paJdOaKTUBHOTO pacraja.
[Tepuon momypacnaga. AKTUBHOCTb PaAMOAKTUBHOTO MCTOYHMKA.

Kauecmeennvie u pacuémmuvie 3adauu.

Mamemamuueckuit npakmuxym «Cmamucmuueckuii xapaKkmep paouoax-
mueHnoeo pacnada».

Tema 4. Snepunie peakuyu (2/2 9)

AnepHble mnpeBpanieHusT B akcnepuMeHTtax Pesepdopma. OTKpbITUE MPOTO-
Ha U HeWTpoHa. Peakuwu nenenust saep. LlemHast spepHast peakius. Tepmo-
anepHble peakuuu. Ilonnoporosble peakuuu. PoxneHue aHTUNPOTOHOB. M3y-
YEHUE CTPYKTYPhbl MPOTOHOB U 4A€p B IIy4Kax SJIEKTPOHOB.

Kauecmeernnvie u pacuémmusie 3adauul.

Tema 5. IlpoucxoxkiaeHue 3jeMeHTOB BO Bcenennoii (2/4 4)

dynpameHTaibHble  B3aumoneiictBus. CraHmapTHass MoAedb. bosblioi
B3pbIB. ATOMBI BoOOpoda M Jerdauimmx 3jaeMeHTOB. CHUHTE3 3JIEMEHTOB B 3BE3-
nax. B3pbIBbl CBEpXHOBBIX 3BE3N M HEUTPOHHBIE 3BE3MIBI.



Tema 6. CuHTE3 HOBBIX CBEpPXTSDKENBIX 3jeMeHTOB (1/2 1)

TpaHcypaHoBble U TpaHchepMueBbie dJaeMeHTbl. «OCTPOB CTaOMIBLHOCTU» U
CUHTE3 HOBBIX CBEPXTSKENBIX 27eMeHTOB. JlabopaTopus SIIepHBIX peakiuit
uMmeHu akagemuka [. H. ®@néposa. Monienb IUKIOTPOHA M JETEKTOpa sl pe-
TUCTPALIMU CBEPXTSDKENIBIX 3JIeMEHTOB. KakK perucTpupyroT CBEPXTSKEIbIC 3Jie-
MEHTHI.

Tema 7. Yckopurenu MU KoJuiaiinepbl (2/4 9)

ITpyHUMOBI PabOThl JMHEMHBIX W LUKIAYECKUX yCKopuTenei. BrkeHue
3apsDKEHHBIX YacTUIl B DJIEKTpUYECKOM M MarHuTHoM mose. B. M. Bexkcrnep:
npuHUOUI aBToda3upoBku. A. M. bynkep: umesi 2J1€KTPOHHOTO OXJIAXIECHUS U
nepBble BCTpeuHble Koiabla. bosbinoil agpoHHbiit Konaiaep (LHC) B EBpore
u komnaiigep pensituBuctckux suaep (RHIC). Mopenb yCcKOpUTEIbHOIO KOM-
mekca HUKA — poccuiickoro kojuiaiiaepa TSKEIBIX MOHOB.

Tema 8. HccienoBaHue CTOJKHOBEHMid peATUBUCTCKHX saep (1/3 9)

YTO MNPOMCXOOUT IIPU CTOJKHOBEHUSIX PEISITUBUCTCKUX siaep. eTeKTopbl
IUIST perucTpaliii IIPOAYKTOB SIAEPHBIX peakuuii. OCHOBHBbIE XapaKTepUCTUKU
peakuuii. Tpurrep s orbopa coObITMl. Bpems-npoeklMoOHHas Kamepa.
DJIEeKTPOMArHUTHBIN KaJOPUMETP, CUJIMKOHOBBIE NETEKTOPHI IS OIpeneaeHUs
BEpPIINHBLI B3aMMOICHCTBHSI.

Tema 9. Sinepnass 3HepreTMkKa M IJIOOAJIbHBIE MPOOJIEMBI
yesnoBeyecTBa (1/3 9)

SAnepHas »HepreTMka W [oOajbHble MNPOOJIIEMbl YeloBeuecTBa. SlmepHble
peakTophl. I[IpuponHbie siAepHBIE PEeaKTOPHI.

Pewienue xauecmeennvix u pacuémuuvix zadau.

Hrmepaxkmuenas modenv sid0epHoeo peakmopa.

Tema 10. Snepuas ¢dwmsuka m memumunaa (1/3 9)

HnepHaH (1)1/131/11(3 U MeauuuHa. Monenb YCKOPUTEJIBbHOI'O KOMIUJICKCA IJIAd
HpOTOHHOﬁ paguoTrcparimu.

Tema 11. Sinepnas ¢dusuka c Heiitrponamu (1/3 u)

SnepHbie ucciaenoBaHusl ¢ HeilTpoHamMu. CBoilCcTBAa HEUTPOHHBIX ITYyYKOB.
Monenp uccnenoBaTebCKOIO MMITYJIbCHOTO peakTopa Ha OBICTPBIX HEMTpOHax
HMUBP-2. TlpmMeHeHUEe HEUTPOHHOTO AaKTHMBAIIMOHHOTO aHalnl3a B 3KOJOTHM.
AnepHasa mmaHetonorus. Ilouck Boabl Ha Mapce Npyd MNOMOIIM KWCTOYHUKA
HEUTPOHOB.



Tema 12. Pamunoouosorus (1/3 1)

Yto uzyuaer paaumoduosorusi. CocraB KOCMUYECKOTO U3JIyY€HUS] U €ro BO3-
JIECTBME Ha XUBbIE OopraHu3Mbl. [lmioTupyemble MONETHI B KOCMOC W paaua-
LIMOHHBIE PUCKU. ACTPOOUOJIOTHSI.

Moodeauposanue paduayuonHbvix nospedxcoenuil kaemoxk 6 cpede GEANT.

Tema 13. B3aumozneiictBue usiaydyeHus ¢ BemecTBoM (1/3 u)

BzanMmoneiictBre 3apAXKCHHBIX YaCTUII, (I)OTOHOB n OJICKTPOHOB C BCUIC-
CTBOM.

Tema 14. JlerekTOopbl 3apsizKEeHHBIX YACTHIL
¥ ramMma-kBaHToB (1/3 9)

PazauuHble TUIIBI JETEKTOPOB: T'a30BbIi, (hOTOIMYJIBCUM, My3bIPbKOBas Ka-
Mepa, CUUHTWUISLIMOHHBIN, IOJYyIPOBOAHUKOBBINA, AETEKTOP HAa OCHOBE MU-
KpOKaHAJBHBIX TTacTUH. ChEM CHTHaja C JeTeKTopa. DHepreTUUeCcKhe M Bpe-
MSI-TIPOJIETHBIE CTIeKTphl. CoBpeMEHHBIE METOIBI ChéMa U OLM(MPOBKU MHOPOP-
MaLuu.

Tema 15. BupryanabHas jJadopatopusi «OCHOBbI U3MepeHMs
CUTHAJIOB C JIETEKTOpPOB» (2/4 4)

Tema 16. BupryanbHasa jadopaTtopusi « COMHTHWUISIIIMOHHBIN TeJIeCKOIN
JJIST M3YyYEeHHUsI KOCMHUYECKHX Jaydeit» (2/4 49)

Tema 17. BupryajbHasi JJaGopaTopusi TaMMa-cneKkrpockonuu (2/4 49)

Tema 18. BupryajbHasi JaGopaTropusi CHOHTAHHOTO
nenenust aaep (2/4 9)

Tema 19. MaremMaTUYEeCKUii MPAKTUKYM MO OOpadOTKe pe3y/bTATOB
usMmepenunii B cpeae ROOT (2/4 49)

Tema 20. MaTteMaTUYECKHil MPAKTUKYM MO MOIEJUPOBAHMIO
paauanMoOHHBIX MOBpexkaeHnii KjieTtku B cpene GEANT (2/4 9)



TemaTunyeckoe ninaHnpoBaHue

Kypc paccuuman na 35/70 u (1 uau 2 u 6 Hedearo). VIToroBoe 3aHSITHC
OpoXoouT B ¢opMe HAyYHO-IIPAKTUUECKONW KOH(MpEpeHIINU.

IIpennaraecMoe TemMaTUYeCKOe IJIAaHMPOBAHME — IIPUMEPHOE, TaK K& KakK W
pacrpeneieHie 4acoB Ha IIPOXOXACHWE MaTepuaja M IPOBeIeHUE ITPaKTUKY-
Ma. ABTOp OCTaBJISIET 3a yUMTeJIeM IPaBO W3MEHSTh COIEPXKATeJIbHOE HAIOJ-
HEHME YPOKOB, a TaKXKe KOPPEKTUPOBaTh JAEMOHCTPAIMOHHBIM M JlabopaTop-
HBII 3KCHEPUMEHT, UCXOIs U3 BO3MOXKHOCTEM 00pa30BaTEIbHOIO YUYPEXKICHMUS.

Konunuyectso
Tema OCHOBHOe coiepXKaHue Hacos
35 70
BeegeHue (1/2 u)
Benmukne oTKpbITHS Hznydyenne abCOMIOTHO YEPHOTrO Telaa W 1 2
koHila XIX — Haua- KBaHTOBas1 rumnote3a [lnaHka, OTKpHI-
na XX B. tue k. JIx. ToMCOHOM 3/eKTpOHa.

OTKpBITUE PEHTTEHOBCKOTO M3JTY4YCHUS.
OtkpeiTie A. A. BekkepeneM pamamoak-
TuBHOCTU. OmnbITH Ilbepa m Mapun
Kropu. Cozmanue A. DHIITEITHOM
CMeMaTbHON TEOPUU OTHOCUTEIHHO-
ctu. B3anMMoOCBSI3b MEXIy Maccou u
aHeprueil. ImaBHast popmyna XX B.:
E, = mc2.

DkcnepuMeHT D. Pesepdopna mo or-
KPBITUIO TJITAHETAPHO MOIENIN aTOM-
Horo siapa. KBaHTOBaHUE SHEPTUM U
monenb H. bopa. IMocnenctBust aTtux
OTKPBITUIA JUISI CO3[aHUSI KBAaHTOBOM
MEXaHUKW U SiIepHOil (DU3MKU Kak oc-
HOBBI TEXHUYECKOTO Tporpecca yeioBe-
yectBa B XX u XXI BB., co3maHus
KapTUHbI MUKPO- M MaKpoKOCMoOca Ha
ocHoBe CraHAapTHON Moaenau

Tema 1. KBaHTOBbII MUP aTOMOB M Monekyn (3/3 4)

OCHOBHBIE TPUHIIN- Monens atoma bopa m nuHeityaTbie 1 1
Mbl KBAHTOBOW Mexa- criektpel. KBaHTOBaHMe 3Hepruu. Bos-
HUKU Hbl matepuu JI. ge-Bpoitna. Koprnycky-

JIIPHO-BOJIHOBOM ayanusMm. dudpakums




IIpoooancenue

Konunuyectso
Tema OcHOBHOe copgepiKaHue Hacos
35 70
3JIEKTPOHOB Ha Kpuctauiax. Dorosd-
dekT u apdpexkt Komnrona. IMpuHuun
HeonpenenéHHoctu IeiizeHbepra
VYpaBHeHue lllpenuH- VpaBHenue lllpenunrepa. BoaHoBas 1 1
repa. [loHsitue BoJI- ¢yHKIMA U e€ BepOSATHOCTHAasi WHTEpP-
HOBOW (PYHKIIWM. nperaums. KBaHTOBBIIT 3(heKT TyHHE-
KBanToBOE TyHemm- JIMPOBAHMUS
poBaHue
KBaHTOBaHuE yrio- KBaHTOBaHUE YIJIOBOrO MOMEHTA. 1 1
Boro momeHTa. CrnimH Criuu snektpoHa. [lpuHium 3ampeta
anektpoHa. [lpuHumn INaynu. DnekTpoHHBIE O0OJIOUYKU aTO-
ITaynu moB u Ilepuonuyeckuii 3akoH MeHne-
JieeBa.
Monekynbl. CrieKTpbl aTOMOB U MOJIe-
Ky
Tema 2. Macca 1 3Heprus B pensiTUBUCTCKON Teopun (2/4 4)
OCHOBHBIE TIOCTYJIa- OCHOBHBIE TOCTYJIAThl CHEMATbLHOMN 1 2
Thl CIELIMAJIbHON Te- Teopuu oTHocuteabHOCTU. [Ipeobpaszo-
OpUU OTHOCUTEIHHO- BaHue [anuness u JlopeHua. MHBapu-
CTH aHTHOCTb WHTEpBaja
Macca, sHeprus, Macca B kj1accu4yeckoil MexaHukKe U 1 2
WMIIYJIbC B PENISITH- Teopun oTHocutedbHOCTU. [Ipeobpaso-
BUCTCKOI (pu3mke BaHus JlopeHua mIsi MMITyJibca U
9Hepruu. Macca — peISITUBUCTCKUIA
nHBapuaHT. CBsI3b SHEPIUU U MACChl
nokos E, = mc?. Tlpumepsbl nepexona
Macchl B SHEPIUI0 U DHEPTUU B Maccy.
HedexT Macchl U 2HEpPrusi CBSI3U SIIEP.
Macchl 1 9Heprusi COCTaBHBIX CHUCTEM.
PenaruBrcTcKasi KUHeMaTnka M 3aKO-
Hbl COXpAHEHUsI SHEPruy W UMITYJIbCa.
IIpumepsl u3MUECKUX MPOLIECCOB.
Pewenue 3adau




IIpoooascenue

Tema

OcHoBHOe cogepxxaHume

KonunuyectBo

yacos

35 70

Tema 3. AToMHble sapa U paauoakTUBHOCTL (3/4

4)

OCHOBHBIE CBOICTBa
ATOMHBIX AO€P

OCHOBHBIE CBOMCTBa aTOMHBIX SIIEp:
cocrtaB, pa3Mmep, dopMa, 3apsim, macca
sanpa, sHeprus cBsa3u. M3oromnwl. Ipa-
HUIIBI CTAOMJIBHOCTH aTOMHBIX SIIEP.
CnuH TpoTOHA U HEeUTpoHa. YmioBoit
MOMEHT siapa

AnepHble mMonmenu

Anepusie cunbl. Knaccuueckasi mpo-
TOH-HEUTPOHHAsI MoIeib siapa. fmep-
Hble Momeiau: pepMK-ra3, KarmelbHas,
obosioyeyHasi U1 00OOILIEHHAsI MOJIEJb
Aanpa.

KopoTtkoneicTBytomme HyKJIOHHbBIC
KOPPEISILMUA B sapax M KyMYJISITUBHBII
SIIepHBIN 3(heKT

PagnoakTMBHOCTb.
Buabl pagmoakTus-
HOCTU

PannoaktuBHOCTh. Bumbl pammoakTtus-
HOCTU: a-, -, y-pacraj, CIIOHTaHHOE
JieJIeHue.

I'paHuLIBl CTAOUIBLHOCTH aTOMHBIX SIZIEP.
3akoH paauMoakTUBHOro pacnana. [lepu-
ol Tojypacrnanga. AKTUBHOCTb panuoak-
TUBHOTO WMCTOYHUKA.

Kauecmeennvie u pacuémmuovie 3adauu.
Mamemamuueckuii npakmukym
«Cmamucmuueckuili xapakmep paouo-
aKmueHnoeo pacnada»

Tema 4. finepHble peakumn (2/4 u)

SnepHble peakuuu

SnepHble mpeBpalleHus] B DKCIIEPU-
MmeHTax Pesepdopna. OTKpbiTHUE TPOTO-
Ha M HeiiTpoHa. Peakumu neneHwust
sanep. Llennas simepHast peakuusi. Tep-
MOSIZIEpHBIC peaKIInu

[TpumMepsl saepHBIX
peakuuin

IMoamnoporoseie peakuuu. PoxnaeHue
AHTUIIPOTOHOB. M3yueHMe CTPYKTYphI




IIpoooancenue

Tema

OcHoBHOe cogepixaHune

KonuuyectBo
4yacoB

35 70

MPOTOHOB U sIIEP B Iy4YyKaX DJEKTPOHOB.
Kauecmeennvle u pacuémuvle 3adavu

Tema 5. MpoucxoxpeHne snemeHToB Bo BceneHHom (2/4 u)

OT OGOJBIIOTO B3PBIBA DyHmamMeHTaIbHBIE B3aMMOIEUCTBUS. 1 2
10 aToMa BOAOpona CrannmaptHast Momeb. BoJbIoil B3phIB.

ATOMBI BOAOpONA UM Jierdyammx sJe-

MEHTOB
CHHTE3 2JIEMEHTOB B CuHTE3 2JIEMEHTOB B 3BE31aX. B3pbIBbI 1 2

3BE31aX

CBEPXHOBBIX 3BE30 M HEUTPOHHBIE
3BE3MbI

Tema 6. CMHTE3 HOBbIX CBEPXTSKENbIX dneMeHToB (1/2 4)

CHHTE3 HOBBIX
CBEPXTSIKENBIX DJie-
MEHTOB

TpancypaHoBbie U TpaHCchepMUeBbIe
aeMeHThbl. «OCTPOB CTAOMJIBHOCTU» U
CHHTE3 HOBBIX CBEPXTSIKEJIBIX BJIEMEH-
ToB. JlaGoparopusi SIAEpHBIX peakiuii
nMeHun akanemuka [. H. ®néposa.
Mopnenb UMKIOTPOHA W AETEKTOpa IJIst
pPeTUCTpAIINU CBEPXTSIKETBIX DJIeMEH-
ToB. Kak peructpupyior CBepXTSKENble
3JIEMEHTbI

1 2

Tema

7. Yckoputenu u Kkonnanpepbl (2/4 4)

YckopuTenu, MpuH-
LIMITBI UX pabOThI

IlpuHuMIBI pabOTHl JIMHEHHBIX U LIM-
KITMYeCcKUX ycKopurteneil. JIBikeHne
3apsKEHHBIX YaCTUIL B 3JEKTPUIECKOM
u marHuTHoM mossix. B. M. Bekcrnep:
npuHOUI aBTOodasupoBku. A. M. byn-
Kep: uzuesi 3JIeKTPOHHOTO OXJIaXKICHUSI
U TIEpBbIe BCTPEUYHbIE KOJblA

CoBpeMeHHbIE KOJI-
Jlaiaepbl MIPOTOHOB U
aaep

Bonpmoit anponnsii komnaiinep (LHC)
B EBporie m xosraiimep pensiTuBUCT-
ckux sinep (RHIC). Monens yckopu-
TeabHOro komriekca HMKA — poc-
CUICKOro KoJllaiinepa TSLKEIbIX MOHOB




IIpoooascenue

Tema

OcHoBHOe cogepxxaHume

KonunuyectBo

yacos

35

70

Tema 8. UccnepoBaHne CTONKHOBEHUI pensaTMBUCTCKUX aaep (1/3 u)

CTOJIKHOBEHUS SIAEP YTo MpouCXOMUT TIPU CTOJKHOBEHUSIX 1 3
MPU BBICOKUX IHEP- PESITUBUCTCKUX sifiep. JeTeKTopbl st
TUSIX M WX perucrpa- perucTpaiuuu TMpOAYKTOB SIAEPHBIX pe-
ust akuuit. OCHOBHbBIE XapaKTEePUCTUKU
peakumii. Tpurrep st oroopa coObI-
Tuii. Bpems-npoexkumoHHas kamepa.
DJeKTPOMarHUTHBI KaJlOpUMETp, CHU-
JINKOHOBBIC JETEKTOPBI ISl OTpeesie-
HUs BEPUIMHbI B3aUMOJEHCTBUS
Tema 9. flpepHas 3HepreTuka v rnoGanbHble Mpobrnembl
yenoseyectBa 1/3 u)
AnepHas sHepreTuka SAnepHas sHepreTuka M II00aTbHbBIE 1 3
U TJIo00abHbIE npoO6eMbl yeaoBedyecTBa. fnepHble pe-
MpoGJieMbl YeoBeye- akTopbl. [IpupomHbIe siIEpHbIE PeakTo-
cTBa DHI.
Pewenue kauecmeennvix u pacuém-
Hoix 3adayu. Mnmepakmuenas moodens
A0epHo20 peakmopa
Tema 10. finepHas cdusmnka n meguumHa (1/3 u)
SnepHast ¢pusuka u SnepHast ¢usuka u meaunuHa. Mo- 1 3
MeIULINHA JIeJIb YCKOPUTEJIBHOTO KOMILIEKCa ISt
MPOTOHHOI panuoTepanuu
Tema 11. fipepHasn dusmka c HenTpoHamu (1/3 u)
AnepHas ¢dusmka c SAnepHble WccaenqoBaHUSI C HEWTpOHA- 1 3

HeUTpoHaMU

Mu. CBolCTBa HEUTPOHHBIX ITyYKOB.
Mopnenb uccnenoBaTeabCKOro UMITYJIbC-
HOTO peakTopa Ha ObICTPBIX HEUTpOHax
WUBP-2. IIpuMeHeHEe HEUTPOHHOTO
AKTUBALMOHHOTO aHAJIN3a B 3KOJIOTUU.
Anepnas ruraneronorusi. [lonck Bombl
Ha Mapce mpu MOMOIIM MCTOYHUKA
HEUTPOHOB




IIpoooancenue

KonunuectBo
Tema OcHOBHOe copgepiKaHue Hacos
35 70
Tema 12. Papno6uonorusa (1/3 u)
Panunobuonorus Yto usyuyaet pamuoodbuonorus. CocrtaB 1 3

KOCMUYECKOTO M3JyYeHUsS] U ero BO3-
NeCTBUE Ha KMBbIe OpraHu3mbl. [1u-
JIOTUpYEMBbI€ TIOJIETHI B KOCMOC U pa-
IUAIIMOHHBIE PUCKU. ACTpOOMOIIO-
TUs.

MonenupoBaHue paauallMOHHBIX I10-
BpexxaeHuit kietok B cpenre GEANT

Tema 13. Bza

MMOJENCTBNE N3NTYyYEeHUs C BeLLeCTBOM (1/3 4)

BsaumoneiictBue 3a- BsaumoneiicTBue 3apsoKeHHBIX YacTHIIL, 1 3
PSKEHHBIX YacTUIL C (GOTOHOB M 3JIEKTPOHOB C BEILIECTBOM
BEILIECTBOM
Tema 14. [leTekTOpbl 3apsXKeHHbIX YacTWL, U ramma-KkBaHToB (1/3 4)
JleTeKTOpbl 3apsiKeH- PaznuuHble TUMBI IETEKTOPOB: Tra3o- 1 3
HBIX YaCTUIl U ram- BBIIf, (pOTOAMYIbCUU, MY3bIPHKOBAsl Ka-
Ma-KBaHTOB Mepa, CUMHTWUISIIUOHHBIN, MOIYIpO-
BOIHMKOBBIN, NETEKTOP Ha OCHOBE MMU-
KpOKaHaJIbHBIX TIacTuH. CheéM
CUTHaJIa ¢ JeTeKTopa. DHepreTuyeckKue
U BpeMsI-IpoJETHBIE crieKTphl. CoBpe-
MEHHBIC METOIIbl ChEMa U OLMMPOBKU
uHdopMaluu
Tema 15. BuptyanbHasi nabopatopus «OCHOBbl U3MepPeHUs CUrHaNoB
C petekTopoB» (2/4 4)
IIposedenue supmy- O06paboTKa TMOTYYEHHBIX PE3yIbTaTOB U 2 4

anvHOU nabopamop-
Houl pabombl «OcHO-
6bl U3MepeHUs Ccue-
Hano0é ¢
demeKkmopoe»

odopmiieHre paGOThI




IIpooonascenue

Tema

OcHoBHOe cogepxxaHume

KonunuyectBo

yacos

35

70

Tema 16. BuptyanbHas nabopatopus «CUVMHTUISLMOHHBIA Teneckon
ANsl U3yYeHUsl KOCMUYeCKMX nyven» (2/4 4)

Ilposedenue eupmy-
anvHoll nabopamop-
HOUl pabombl
«CUUHMUNNAUUOH -
HbLIl menecKkon 0as
usyveHuss Kocmuue-
CKUX ayuell»

O0paboTKa MOJYYEHHbBIX PE3YJBTaTOB U
odopmieHHEe PadbOThI

Tema 17. BupTtyanbHas naGopatopusi ramma-crniektpockonuu (2/4 4)

Ilposedenue supmy-
anbHoll nabopamop-
Holl pabombl «lam-
Ma-CNeKmpoCKOnUs»

O0paboTKa TTONYIeHHBIX Pe3yIbTaToOB U
odopmieHUEe padbOThI

2

Tema 18. BuptyanbHas naGopatopusi CroHTaHHOro aeneHvs saaep (2/4 4)

IIposedenue eupmy- O06paboTKa MOJYYEHHbBIX Pe3yJbTaTOB U 2 4
anvHoU n1abopamop- odopmeHUe padboThl
Hoil pabombl «Cnom-
manHoe Oenenue
s0ep»
Tema 19. MaTtemaTnyeckui NMpakTUKymM no obpabGoTke pesynbTaToB
n3mepeHun B cpepe ROOT (2/4 u)
IIposedenue mame- O06paboTKa MOJYyYEHHbIX Pe3yJbTaTOB U 2 4
MamuuecKko2o NpaK- oopmiieHUEe paboThI
mukyma no oopa-
bomke pe3ynbmamoé
usmepenuil 6 cpede
ROOT
Tema 20. MateMaTn4ecknim nMpPakTUKyM Mo MOAENNPOBAHUIO PAaAUNALMOHHbIX
noBpeXAeHUn knetku B cpese GEANT (2/4 u)
Ilposedenue mame- O0OpaboTKa ITOJIYYEHHBIX Pe3y/IbraToB U 2 4

mamuvecKoeo npaK-

oopmiieHre paGoThI




IIpoooancenue

KonnuyectBo

Tema OcHOBHOe copepiXaHue e

35 70

mukyma no mooesnu-
POBGAHUIO paduayu-
OHHOLIX NOBPeNCOeHUlL
Kaemku e cpede
GEANT

MnaHnpyemble pe3ynbTaTbl OCBOEHUS Kypca

B pesynpraTe u3ydeHUs] 3JIEKTMBHOTO Kypca Ha YpOBHE CpPEIHETO OOIIEero
obOpa3oBaHMs y ydalmmxcs OyayT chOpMHPOBAHBI CJCAYIOIIVME IpeaMeTHbIe
pe3yJbTaThI.

Muawuiica nayuumces:

— packpblBaTb Ha MpUMepax poJb AnepHOH (Gu3Mku B (POpPMHUPOBAHUU CO-
BPEMEHHOI HaydyHON KapTHUHBI MUpa U B IMPAKTUYECKON NCATETbHOCTU Ye-
JIOBEKa, B3aMMOCBSI3b MeXAy (PU3MKON M JPYTMMHU €CTeCTBEHHBIMHU HayKa-
MU;

— OOBSICHATbL U aHAJIMU3UPOBATH POJIb U MECTO (PU3UKU B (DOPMHUPOBAHUU CO-
BPEMEHHOI HAy4YHOU KapTUHBI MHUpPa, B Pa3BUTUM COBPEMEHHON TEXHUKU U
TEXHOJIOTUY, B MPaKTUYECKON AESTEIbHOCTU JIONEH;

— XapaKTepH30BaTh B3aMMOCBSI3b MeXAy (U3MKOW U APYrMMU €CTeCTBEHHbI-
MU HayKaMW;

— NOHMMATb M OOBSICHATH LEIOCTHOCTh (PU3MYECKOM TECOPUM, pasindaTh rpa-
HUILIbI €€ TTPUMEHUMOCTH U MECTO B PSLy IPYIuX (U3NUECKUX TEOPUIi;

— BIIageTh TNPUEMAMM TMOCTPOEHUSI TEOPETUUECKMX [TOKA3aTeNbCTB, a TaKXKe
MPOTHO3UPOBAHUSI OCOOCHHOCTEM MPOTeKaHUST (DUINUYECKUX SBICHUN U
MPOLIECCOB Ha OCHOBE ITOJYYEHHBIX TEOPETUYECKUX BBIBOOOB M JOKa3a-
TEJIbCTB;

— CaMOCTOSITEJIbHO TUIAHMPOBATh U MPOBOAUTL (PU3MUYECKUE IKCIIEPUMEHTHI;

— pelIaTth MPaKTUKO-OPUEHTUPOBAHHBIE KAYECTBEHHBLIE U pACUYETHBIE (U3MUe-
CKME 3aJauyld C OIOPOM KaK Ha WU3BECTHbIE (PU3MYECKHE 3aKOHBI, 3aKOHO-
MEPHOCTH M MOMEIM, TaK M Ha TEKCThl ¢ U3OBITOUHON HMHGOpMALUEi;

— OOBSICHATh TpaHUIIBl TPUMEHEHUS WM3YYEHHBIX (PU3NYECKUX MOIeIeil Ipu
pelieHn GU3MYECKUX M MEXIIPEAMETHBIX 3a1ay;

— BBIIBUIaTh T'MIIOTE3bl HA OCHOBE 3HAHMSI OCHOBOIIOJATaIOIMX (DU3NYECKUX
3aKOHOMEPHOCTEN U 3aKOHOB;



OOBSICHATH MNPUHLUMBL PabOThl M XapaKTEPUCTUKM U3YUYEHHBIX MaIllUH,
OpUOOPOB M TEXHUUYECKUX YCTPOMCTB;

OODBSICHATH YCIIOBUSI NTPUMEHEHUSI (PU3NYECKUX MoAeeil NMpu pelieHuu u-
3WYECKUX 3aJad, HaXOIUTh aJeKBaTHYIO TIPEIJIOKEHHONW B 3amade (pusnde-
CKYI0 MOIedb, pa3pellaTh NpobjeMy KakK Ha OCHOBE WMEIOLIMXCS 3HAHWM,
TaK U NpU TIOMOIIYM METOJ0B OLIEHKMU.

Muawuiica noayuum eo3moxncHocms Hayuumocs:

OMUCHIBATh YW aHAIU3UPOBATh TMOJYUYEHHYIO B pe3yjbraTe MPOBEIEHHBIX (PU-
3UYECKUX DKCIIEPUMEHTOB MH(MOPMALIMIO, ONPEACIsiTh €€ TOCTOBEPHOCTD;
MOHUMATh U OOBSICHITHL CHUCTEMHYIO CBSI3b MEXIYy OCHOBOIIOJAralluMu
HayJYHBIMH TTOHSITHUSIMM: TIPOCTPAHCTBO, BpeMs, MaTepus (BEIIECTBO, TOJE),
JNIBUDKEHUE, CWJia, DHEPTUS;

peliaTh SKCIEpUMEHTaJbHbIE, KaueCTBEHHbIC M KOJMYECTBEHHbIC 3amadyu
OJIMMIIUAJHOTO YPOBHSI CIOXHOCTU, WCHOJb3ys (PU3MYECKUe 3aKOHBI, a
TaKK€ YpaBHEHMSs, CBsI3bIBalOIIME (DU3UYECKUE BEIUYUHBI;

aHaIM3MPOBATh TPAHWIBLI MPUMEHUMOCTH (DU3MYECKUX 3aKOHOB, TMMOHWMATh
BCeOOIIMii XapakTep (YHIAMEHTAJbHBIX 3aKOHOB M OrPaHWYEHHOCTb WC-
MOJIb30BaHUSI YAaCTHBIX 3aKOHOB;

¢dopMynupoBaTh U pellaThb HOBbIE 3amauyd, BO3HUKAIOIIME B XOde y4eOHO-
MCCEA0BATEIbCKON U MPOEKTHON NesATEIbHOCTH,

YCOBEPIIIEHCTBOBAaTh MPUOOPHI M METOIbl MCCACAOBAHWSI B COOTBETCTBUU C
MTOCTABJIEHHOMW 3aIayeid;

HMCTIOJIb30BaTh METOAbl MAaTeMaTUYECKOro MOAEIUPOBAHUS, B TOM YHCTE
MPOCTEUIIINE CTATUCTUYCCKUE METOHBbI, JUISI 0OpabOTKU pPe3yabTaTOB AKCIIE-
pUMEHTA.

Cpep,CTBa 06y‘-IeHVIS| n BoCnNMTaHUA

KomnbroTepHbIil Kiacc.
MHTepakTuBHasI 10OCKa.
MHTepHET-pecypcehl.
MynbTUMEIUAHBIA TPOEKTOP.
Buneodunbmebl.
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Okyns JI. b. DnemeHTapHOe BBeneHUE B (DM3UKY 2JIEMEHTAapHbIX YacTull /
JI. b. OkyHb. — M.: Hayka, 1985.
Ditnumeitn A. DBomouus dusuku / A. DiHireiH, JI. MHbenbn. — M.:
Hayka, 1965.
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