


M. H. AcbaHacbeBa

XUMUA
MpoumepHble PABOYME MPOrPAMMDbI

[MToe AMETHAT AMHUNA Y4EDOHMKOB
[.E.Pya3utnca, P.I. PeAbAMAHA

10-11 kAQCChI

YyebHoe nocobue
AN OOLLLEODOPA30BATEABHbIX
OPraHM3ALLMM

BA30BbIM YPOBEHD

4-e nzpaHue

MockBa
«[1pocBeLleHne»

2021



VIAK 373.5.016:54 16_|_
BbK 74.262.4
A9%4

AdranacreBa M. H.

A94 Xumus. IlpumepHble pabouue nporpammbl. IlpenmMeTHast JTUHUS
yaeonukoB I. E. Pymsutuca, @®.I. ®empamana. 10—11 Kiacchl
y4eb. mocobue st oOlIeoOpa3oBaT. opraHM3anuii : 0a30BbIA YpOBEHb /
M. H. AdanaceeBa. — 4-¢ m3n. — M. : Ilpocsemenue, 2021. — 48 ¢. —
ISBN 978-5-09-078326-2.

PaGouasi mporpamma Kypca XuMHUU pa3paboTaHa K Yy4yeOHHMKaM aBTOPOB
I. E. Pynsutuca u ®@. I ®enpamana maa 10—11 kmaccoB 0011e00pa3oBaTEIbHBIX
opranm3anuit. CTpyKTypa ¥ colepXaHue pabodell MporpaMMbl COOTBETCTBYIOT
TpeboBaHusaM DenepaabHOTO TOCYIapCTBEHHOTO 00pa30BaTEIbLHOTO CTaHIApTa
cpenHero obpasoBaHus. [locobue aapecoBaHO y4yuTensiM 00IleoO0pa3oBaTEIbHBIX
opranmzaumii, padoratomum 1mo YMK I. E. Pymsutuca u ®@. I. ®@enpamana.

VIK 373.5.016:54
K 74.262.4

YyeOHOe u3naHue

AdanacbeBa Maprapura HukosiaeBHa

XM A

IIpuMepHble paGourie NPOrpaMMbI

IIpeaveTHass JuHMS Y4€OHHUKOB
I. E. Pymsuruca, ®@. I. @ apamana

10—11 kumaccel
YuyebHoe nocobue s obuieodpa3oBaTeIbHbIX OpraHu3aluit

baszoswtii ypoeens

Penakuus xumunu

3apenytommii penakuueit £. I” Jlokomko

OTBeTCTBEeHHBIN 3a BoITTycK JI. H. Kysueuosa

Penaxrop JI. H. Ky3uneyosa

Brenrnee opopmitenue FO. B. Tueunoit

XynoxecTBeHHbI penakrop 7. B. Inywkosa

KowmnbroTepHast BEpcTKa U TexHU4YecKoe penaktupoBanue 7. A. ITonoesoii
Koppekropsl . A. Ipuearaweuru, H. B. Heowesa

Hanorosas serora — O6mepoccutickuii kKiaccudukarop nponykiun OK 005-93—953000. U3, nui.
Cepust I Ne 05824 ot 12.09.01. IMoanucano B neyats 10.08.2020. @opmat 70x90 '/ . Tapuutypa
NewtonCSanPin. Yu.-uzn. . 3,17.

Ak1noHepHoe o61ecTBo «M3narenbeTBo «IIpocBeieHe».
Poccuiickas ®denepanus, 127473, r. Mocksa, ya. KpacHorponerapckas, a. 16, ctp. 3, aTax 4, nomelieHue 1.

IMpenyioxeHust Mo oHOPMIICHUIO U COAEPXKAHUIO YUEOHUKOB —
aJIeKTpOHHast mouTa «[opstueii TuHun» — fpu@prosv.ru.

IS BN 978-5-09-078326-2 © WsparenanctBo «IIpocBemenue», 2017
© XynmoxecTBeHHOE O(hOpMIICHUE.
HznatenbctBo «IlpocBemenue», 2017
Bce mpaBa 3aniuineHbl



COAEPXAHUE

TTOACHUTENBHAST BAMMCKA . . . . ot ottt ittt e et et e e 4
OO0mas xapakTepUCTHKA YYEOHOTO MPEAMETA . ... ................... 5
MecTo Kypca XMMHMH B YYEOHOM ILIAHE . . ... .........cooniurennnn... 6
Pe3ynbTaTbl OCBOEHHA KYPCA XMMMM . . .. .. ooovetiteaeeeanaenan. 6
ConepKaHue Y4E€OHOTO TPEAMETA . . ... .ooreei e, 8
ITnaHupyemMble Pe3yIbTATBI OOYUCHMS . . . . . . oo vi e e e e, 12
IIpuMepHOEe TEMATHYECKOE TJIAHUPOBAHME . . .. ... .......ccoveunnnn... 15
10 knacc (1 4 6 Hedenro, 35 u 6 200)............cccvvvvno... 15
10 knacc (2 v 6 Hedearo, 70 4 68 200) . ..........ccuiiinnin.. 23
11 knacc (1 4 6 Hedenro, 35 u 6 200). . ... ... ... oviinu.n. 32
11 knacc (2 4w 6 Hedearo, 70 4 6 200) . ... .......cvvuruiennon.. 40
PexoMeHTanum mo OCHAIIEHUIO YYEOHOTO MPOIECca ................. 48



NMOACHUTENIbHAA 3AMNMNCKA

JlaHHasg paGouasi mporpaMMma peajam3yeTcsl B ydeOHUKax 1Jisi o0lieoOpa3zoBa-
TeJbHbIX opraHusauuii apropoB I. E. Pymsutuca, ®. I dDenrpamana «XuMusl.
10 xmacc» m «Xumus. 11 kimace».

PaGouast mporpamma ocBemiaet cofaepxkaHue ooydyeHust xumuu B 10 u 11 xac-
cax o061ieoOpa3oBaTeIbHbIX opraHnusauuii. [IporpaMma paccuntana Ha 134 (68) u
(2/1 4 B Henemo).

Pabouas mporpamMmma mo XMMMU COCTaBJI€Ha Ha OCHOBE:

e (pyHpameHTaIbHOrO siapa oOLIero oopa3oBaHUs;

o DefepaibHOTO TOCYIAPCTBEHHOTO 00pa3oBaTeIbHOTO CTaHIAapTa CPelHero oo-
1ero o0pa3oBaHUs;

e IIporpaMMbl Pa3BUTUSI YHUBEPCAIbHBIX YUEOHBIX NEHACTBUIA;

e TIporpaMMbl AYXOBHO-HPABCTBEHHOIO Pa3BUTHUS W BOCIMTAHUS JIMYHOCTH.

M3yyeHne XxuMuUmM Ha YpOBHE CpEIHEro oOIIero odopa3zoBaHUsI HAIPaBIEHO Ha
MOCTUKEHUE CIIEeIYIOIINX IIeIei:

® OCBOGHUE 3HAHUN O XUMUYECKOW COCTABJISIONIEN €CTeCTBEHHO-HAYYHOU Kap-
TUHBI MMUpa, BaXXHEUIINX XUMMWYECKUX MOHSITUSIX, 3aKOHAX U TEOPUSIX;

e OBJIAICHHWE YMEHUSIMU IIPUMEHSTh MOJyYEeHHbIe 3HAHUS JISI OOBSICHEHUS pas-
HOOOpa3HbIX XMMMWYECKUX SIBJICHWI M CBOWCTB BEIECTB, OLIEHKW POJU XUMHUU B
Pa3BUTUU COBPEMEHHBIX TEXHOJIOTUI M IOJYYEHWH HOBBIX MaTepUasioB;

® pDa3BUTHE MO3HABATEIbHBIX MHTEPECOB M MHTEIEKTYaJIbHBIX CITOCOOHOCTEN B
MpoIIecCe CaMOCTOSITEILHOTO TIPUOOPETeHUSI XMMUUYECKUX 3HAHWUU C KCIOJb30Ba-
HUEM pa3JIMYHbIX MUCTOYHUKOB MHGpOPMALMKU, B TOM YHUCIE KOMIIbIOTEPHBIX;

® BOCIIMTAHUE YOESXKIEHHOCTH B MO3UTUBHOM POJM XMMUU B KM3HU COBPEMEH-
HOro oOIIecTBa, HEOOXOMUMOCTU XMMHWYECKM TPAaMOTHOTO OTHOIIEHHUS K CBOEMY
300POBBIO M OKPYXKAIOIIEU cpene;

e MpUMEHEHUEe TOJIYYEHHBIX 3HAHUK W yMEHUU s 6€30TacHOro MCIOJIb30Ba-
HUS BEIIECTB M MaTepUaJiOB B OBITY, CEJIbCKOM XO3SIICTBE M Ha IPOMU3BOACTBE, pe-
LIEHUST TPAaKTUYECKUX 3aJady B MOBCEIHEBHOM KU3HM, IPENyNpeKIeHUs SIBJICHUIA,
HaHOCSIIIMX Bpel 3M0pOBbIO YENIOBEKa M OKpyXalolleil cpene.

Pabouas mporpamMMa mo XMMHMH BKJIIOYAeT BOCEMb Pa3leioB:

1. IlosgcHuTenbHasl 3amMcKa, B KOTOPOM KOHKPETHU3UPYIOTCS LieJu OOIIero o6-
pa3zoBaHUsI C y4€TOM crnieliUuKA Y4eOHOTO mpeaMeTa.

2. OO6mias xapakTepucTUKa Y4eOHOro mpeamera.

. OnucaHue MecTta Kypca XMMUU B y4eOHOM ILJaHe.

. Pe3ynbraThl OCBOEHHUSI Kypca XUMUM.

. ConmepxxaHue y4yeOHOIO IIpeaMeTa.

[lranupyeMbie pe3yiabTaThl OOydeHUSI.

[MpumepHoe TemMaTtuyeckoe TJIAHUPOBAHUE C OIpenesieHneM OCHOBHBIX BUIOB
Y4eOHOM AesITeIbHOCTU.

N own AW
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8. PexoMeHmanmmm 110 yJ4eOHO-METOOIMYECCKOMY W MaTepUaIbHO-TEXHUYECKOMY
obecrieyeHn0 00pa3oBaTeIbHON NesITeIbHOCTU.

OBLUAA XAPAKTEPUCTUKA YYEBHOIO NMPEAMETA

CpenHee oOlliee oOpa3oBaHUE — 3aKJIIOYUTEIbHAsI CTYIIeHb OOIero oopasona-
Hus. ConepxkaHue cpemHero oOIlIero o0pa3oBaHWsI HAMPABICHO Ha pEIIeHUE Clie-
IYIOIIUX 3a1a4:

e 3aBepllieHUe 00111e00pa30BaTeIbHON MOATOTOBKM B COOTBETCTBUM C 3aKOHOM
«006 obpazoBaHuu B P®D»;

e peanu3anusl NpearnpodeccCuoHaATBHOTO 00IIero 0O0pa3oBaHUsI, MO3BOJISIONIETO
obecrneyuTh MPEeeMCTBEHHOCTh OOIIEero U IpodecCUOHaIbHOI0 00pa30BaHUSI.

BaxxHeriiieii 3agadeii oOydyeHUs1 Ha 3Tare MOJy4eHUs CpeIHero oolero odpa-
30BaHUS SBIISIETCS TMOATOTOBKA OOYYarOIIMXCSI K OCO3HAHHOMY BBIOODY HalbHEN-
LIEro XKU3HEHHOro mnyTtu. OOydyaloliuecs JOJKHBI CaMOCTOSTENbHO MCIOJb30BaTh
MPUOOPETEHHBI B IIIKOJE OIBIT NESITEIbHOCTU B PEAIbHOW XXW3HU, 3a pamMKaMmu
Y4eOHOro mpolecca.

ImaBHBIE LIeAU cpemdHero odIIero oopa3oBaHUSI COCTOSIT:

e B (h)OPMUPOBAHUU 1IETOCTHOTO MPENCTABICHUSI O MUPE, OCHOBAHHOTO Ha TMpU-
OOpETEHHBIX 3HAHUSX, YMEHUSIX U CITOco0ax IesITENbHOCTH;

® B NIPUOOPETEHNM OIBITA MO3HAHUS, CAMOTIO3HAHUSI, PA3HOOOPA3ZHOU NEesITeb-
HOCTWU;

e B IMOJATOTOBKE K OCO3HAHHOMY BBIOOpPY 0Opa3oBaTe/libHOU M MpodeccuoHa b-
HOUW TpaeKTOpUU.

OcobGeHHOCThI0O OOy4YeHUsI XMMUUW B CpPEIHEW IIIKOJIe SIBJISIETCS Oropa Ha 3Ha-
HUsI, TIOJIyYeHHbIe MPU U3YYeHUM XMMUU B 8§—9 Kjaccax, UX pacllupeHue, yriyo-
JIeHWE M CHCTeMaTU3allus.

B um3ydyeHun Kypca XvmMuum OOJbIIasi pojb OTBOAUTCS XMMUUYECKOMY IKCIIepU-
MEHTY, KOTOPbI MpPEeACTaBJIeH MPaKTUYECKUMU padboTaMu, JTaOOpPaTOPHBIMU OIlbI-
TaMU U J€MOHCTPALIMOHHBIMU 3KcriepuMeHTaMu. O4eHb BaXKHBIM SIBJISIETCST COOJTIO-
JIEHWE TPaBUJ TEXHUKU OE30MAaCHOCTU MpU paboTe B XMMUYECKOU JabopaTtopuu.

B xauecTBe yeHHOCMHbBIX OpuUeHMUPOE8 XUMUYECKOTO OOpa30BaHUS BBICTYNAIOT
OOBEKTHI, M3ydaeMble B Kypce XMMHHU, K KOTOPBIM y OOydamImuxcs (hopMupyercs
IIEHHOCTHOE OTHOIIIEHUE.

OCHOBY n0O3HABAMENbHBIX UEHHOCHEll COCTABJISIOT HayuyHble 3HAHUS U Hayy-
HbIE METOJbl MO3HAHWSI.

Pa3BuTre mo3HaBaTEIbHBIX LIEHHOCTHBIX OPUEHTAIMU CcoldepXKaHUs Kypca Xu-
MWW TIO3BOJISIET C(POPMUPOBATH:

® YBAXWTEJIbHOE OTHOIICHME K CO3MAATEIbHOU, TBOPYECKOU AESATEIHBHOCTH;

e MOHMMaHWE HEOOXOAMMOCTHU 3[I0POBOro 00Opas3a XXU3HU;



e MOTPEOHOCTh B OE3yCJIOBHOM BBITIOJHEHUU TIpaBUJI 0€30MaCHOTO MCMHOJIb30-
BaHMSI BEIICCTB B MOBCEIHEBHOI KM3HMU;

e CO3HaTeJIbHBII BbLIOOP Oyaylieil MpodeccuoHalbHON NesTEIbHOCTU.

Kypc xumum obGmamaeT BO3MOXHOCTIMM UISI (POPMUPOBAHUST KOMMYHUKAMUB-
HbIX UYeHHOCmell, OCHOBY KOTOPBIX COCTAaBJISIIOT MPOIIECC OOIIEHMWS W TpaMOTHas
peyb, CIOCOOCTBYIOIIUE:

e MIPaBWJIHLHOMY MCIIOJIb30BAHUIO XUMUYECKOM TEPMMUHOJIOTUMU;

® Pa3BUTHUIO MHOTPEOHOCTH BECTU AMAJIOL, BBHICIAYIIMBATh MHEHUE OIIIIOHEHTA,
y4acTBOBaTb B ITUCKYCCUM;

® DPa3BUTHUIO CITOCOOHOCTH OTKPBITO BBIpaXKaTb M apryMeHTHPOBAHHO OTCTau-
BaTh CBOIO TOYKY 3pEHMSI.

MECTO KYPCA XMMWN B YHEBHOM TIJIAHE

basucHbIll yueOHBIN TUTAaH CpelHeN IIKOJIbl MpeaycMaTpuBaeT U3ydeHUue XUMUU
Kak Ha 0a30BOM, TaK M Ha yIIyOJEHHOM YpPOBHE.

ITpumepHas mporpamma cpeaHero oOIIero o0pa3oBaHUsl MO XMMUM COCTaBJIeHA
M3 pacyéTa 4yacoB, YKa3aHHbIX B 0a3MCHOM y4eOHOM IllaHe o0lleo0pa3oBaTeabHbIX
opraHmM3anuii o6Iero obpaszosaHus. B mporpamme yureHo 25 % BpeMeHU, OTBO-
JIUMOTO Ha BapWATUBHYIO YacTb MPOTpaMMBbl, COAEPXKaHUE KOTOpPOil (hopMUpyeTCs
aBTOpaMu padboOYuX TMPOrpaMM.

IMpennaraemble BapuaHThl TEMAaTUYECKOTO TJIAHUPOBAHUS MOTYT OBbITh UCIOJb-
30BaHbl 0OPa30BATENbHBIMU OpPTAaHU3ALMUSIMU B paboumMx Tporpammax. Takxke aB-
TOopaM paboyrMx MNpOrpaMM HEOOXOOIMMO YUYWUTBHIBATh, YTO peajbHas MPOMOJIKU-
TEJIBHOCTh YYEOHOTO TOJa MEHbBIIE HOPMATHMBHOW, B CBSI3M C YEM B NPUMEPHOM
TeMaTUYEeCKOM TUIAHMPOBAHUM TIPETyCMaTPUBAETCS DPE3epB paboOYero BpeMeHU B
KaXJIOM YYeOHOM TO.y.

PE3YJIbTATbl OCBOEHNA KYPCA XNMWUN

IIpedmemmnsie pesyromamst (6a306blil YPOBEHD):

1) chopMUPOBAHHOCTH MPEICTABIEHU O MecTe XMMHUM B COBPEMEHHOU Ha-
YYHOW KapTMHE Mupa; TMOHUMaHWE POJU XUMHUU B (HOPMUPOBAHUM Kpyrozopa u
(yHKIIMOHATbHON TPAaMOTHOCTU YeJIOBeKa IS pellleHUs] MPaKTUYECKUX 3amaady;

2) BJIaleHWE OCHOBOIIOJIATAIOIIMMU XMMUYECKUMU TOHSITUSIMU, TEOPUSIMHU, 3a-
KOHAaMM UM 3aKOHOMEPHOCTSIMU; YBEPEHHOE TMO0JIb30BAHUE XMMUUYECKOW TEPMUHO-
JIorTMeii U CUMBOJIMKOIA;

3) BlajgeHWE OCHOBHBIMU METOAAMU HAay4yHOTO MO3HAHWSI, MCIIOJIb3YEeMbIMU B
XUMUU: HAOJIONEHUE, OMWCAaHWE, U3MEPEHUE, IKCIEPUMEHT; yMEHUE 00pabdaThI-
BaTb, OOBSICHSATH PE3YJIBTAThl MPOBEAEHHBIX OMBITOB M AE/aTh BBIBOIBI, TOTOBHOCTD
U CITOCOOHOCTh MPUMEHSITh METOIbI TTO3HAHUWS MPU PEIIeHNUU MPAaKTUUYECKUX 3a1ay;
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4) chopMHUPOBAHHOCTh YMEHUS AaBaTh KOJIWYECTBEHHBIE OLIEHKW W TMPOBOIUTH
pacy€Tel MO XUMUYECKUM (DOpMysiaM U YPaBHEHUSIM;

5) BIameHWe MpaBWJaMW TEXHUKM O0€30MaCHOCTM TMPU HMCIIOIb30BAaHUM XWUMMU-
YECKUX BEIIECTB;

6) cchopMUPOBAaHHOCTb YMEHMUSI KIacCU(UILIMPOBATh OpraHMYecKue BellecTBa U
peakluy TO pa3HbIM MPU3HAKAM;

7) chOpMUPOBAHHOCTb YMEHUS OIKCHIBATh W Pa3IN4yaTh U3YYEHHBIE KIIACCHI
OpPraHUYECKUX BEILECTB;

8) chopMUPOBAHHOCTH YMEHUS JeJIaTh BBIBOIbBI, YMO3aKJIIOUCHUS U3 HaOJIIO-
NEHUM, XUMUYECKUX 3aKOHOMEPHOCTEM, IPOTrHO3UPOBATH CBOMCTBA HEU3YUYEHHBIX
BEILECTB MO aHAJOTUU C U3YYEHHBIMU;

9) chopMUPOBAHHOCTh YMEHUSI CTPYKTYPUPOBATh U3YYEHHBI MaTtepual WU Xu-
MUYECKYI0 WH(pOpMAlLUIO, MOIy4aeMyl0 W3 pa3HbIX UCTOYHUKOB;

10) chopMUPOBAHHOCTh COOCTBEHHOM TO3UIIMU MO OTHOIIEHUIO K XMMUYECKOMN
nH(bOpMAIU, TTOJIyd4aeMOl M3 pa3HbIX MCTOYHUKOB;

11) chopmMuUpoBaHHOCTH YMEHMSI aHAJIM3UPOBATh W OLEHWUBATh TIOCJIEACTBUS
MPOU3BOACTBEHHOI U OBITOBOI AESTEIbHOCTU, CBSI3aHHOM C mepepadoTKOI opra-
HUYECKUX BEIIECTB;

12) oBnageHMe OCHOBAMM HAyYHOTO MBINIJIEHUSI, TEXHOJIOTUEN MCCIenoBaTelb-
CKOMl M TIPOEKTHOM [EATEIbHOCTU;

13) cchopMUpPOBAaHHOCTH YMEHUsI TPOBOAWTH IKCMEPHUMEHTHI Pa3HOW IUIAKTH-
YECKOM HaIpaBJIe€HHOCTHU;

14) chopMUPOBAaHHOCTb YMEHMSI OKa3bIiBaTh MEPBYIO IMOMOIIbL IPU OTpaBICHU-
SIX, OXOTrax W NIPYyTWX TpaBMaX, CBSI3aHHBIX C BELIECTBAMU U JIAOOPATOPHBIM 000-
pyIOBaHUEM.

Memanpeomemnuie pe3yrbmameol:

1) chopMupoBaHHOCTH YMEHMSI CTAaBUTh 1IeJIM W HOBBIE 3a1auyM B y4ébe U TI0-
3HABATEJIbHOW NESATEIbHOCTH,

2) oBlajeHre NpUEMAMU CaAaMOCTOSITEJIbHOTO TUIAHMPOBAHUS ITyTeil TOCTUKEHUS
LHeJau, yMeHUsT BbIOUpaTh 3¢ @HeKTUBHBIE CIIOCOOBLI pellleHUs] YYeOHbIX U IMO3HaBa-
TEJIbHBIX 3a/1ady;

3) chopMUpPOBAHHOCTb YMEHUSI COOTHOCUTH CBOMW NEUCTBUSI C TUUIAHUPYEMBIMU
pes3yJbTaTamu;

4) chopMUPOBAHHOCTb YMEHUSI OCYILIECTBIISITh KOHTPOJIb B IMPOIIECCE TOCTUXKE-
HUSl pe3yjibTaTa, KOPPEeKTUPOBATh CBOU JEUCTBUS;

5) copMUPOBAHHOCTh YyMEHHUSI OLIEHWBATh MPABUJIBLHOCTb BBIMTOJHEHUS Y4yeO-
HBIX 331a4 U COOCTBEHHBIE BO3MOXHOCTU WX DEIICHWS;

6) chopMUPOBAHHOCTb YMEHMS aHAIM3UPOBATh, KJIacCU(PULIMPOBATh, 0000IIATD,
BBIOMpPATh OCHOBAHUSI W KPUTEPUM TSI YCTAHOBJICHUST TPUUYMHHO-CIEICTBEHHBIX
CBSI3€I;

7) chopMUPOBAHHOCTh YMEHMsSI MpUOOpeTaTh U IMPUMEHSITh HOBbIC 3HAHUS;



8) chopMUPOBAHHOCTh YMEHWUSI CO3[aBaTh MPOCTEHIIINE MOMNEIHU, WUCIOIb30BaTh
CXEMBI, TaOJUIIbI, CUMBOJIBI JJISI PELICHUSI YYEOHBIX M MO3HABATEIbHBIX 3a11ady;

9) oBiameHNe Ha BHICOKOM YPOBHE CMBICIOBBIM UTEHUEM HAyYHBIX TEKCTOB;

10) chopmupoBaHHOCTh yMeHUsT 3(h(hEKTUBHO OPraHU30BBIBATh Y4eOHOE CO-
TPYOAHUYECTBO U COBMECTHYIO NESITeJIbHOCTh, paboTaTh UHAUBUIYAIBHO C YYETOM
OOIIIUX WHTEPECOB;

11) cdhopMrUpOBaHHOCTh YMEHUSI OCO3HAHHO WCIOJIb30BaTh PEUYEBBIE CPENCTBA B
COOTBETCTBUM C 3aJa4yaMU KOMMYHUKAIIUW;

12) BBICOKMII YPOBEHb KOMITETEHTHOCTM B oOyiactu mcroiab3oBaHus UKT;

13) chopMUPOBAHHOCTh 3KOJOTMYECKOTO MHBIILICHUS,

14) chopMUpPOBAHHOCTh YMEHUsI MPUMEHSITh B IO3HABATEIbHOW, KOMMYHUKa-
TUBHOU Y COLMAJIBbHOW TIPaKTUKE 3HAHUS, TOJYyYEHHBIE MPU U3YYEHUU TIPEIMETA.

Jluunocmuole pezyromameol:

1) chopMHUPOBAaHHOCTDH MOJOXUTEIBHOTO OTHOIIEHUSI K XMMUU, YTO OOYCIOBIIM-
BaeT MOTHMBAIIMIO K YUYeOHOM NesITeIbHOCTH B BBIOpAaHHOM cdepe;

2) chopMUPOBAHHOCTb YMEHHS peliaTh MPoOJeMbl MOMCKOBOTO M TBOPUYECKOTO
Xapakrepa;

3) chopMUpPOBAHHOCTh YMEHUSI MPOBOAUTH CAMOAHAIN3 U OCYIIECTBIISITh CaMO-
KOHTPOJIb U CAMOOILIEHKY Ha OCHOBE KPUTEPUEB YCIICIIHOCTH;

4) ccopMUpPOBaAaHHOCTb TOTOBHOCTM CJIe0BaTh HOpMaM MPUPONO- U 310POBbE-
cOeperaroiiero moBeaeHUs;

5) chopMHPOBAaHHOCTH IPOYHBLIX HABLIKOB, HAMpPAaBJIEHHBIX Ha CaMOpPa3BUTHE
yepe3 caMoobOpa3oBaHUE;

6) chOopMHUPOBAHHOCTHh HABBIKOB IPOSIBJICHMS MO3HABATECIbHOW WHUIIMATUBBLI B
YU4EOHOM COTPYIHUYECTBE.

COAEPXXAHUE YYEBHOIO NMPEAMETA

10 knacc

Teopusi XMMHUYECKOTO CTPOEHUSI OPraHMYECKUX COEIMHEHUI.

IIpupona XxuMHUYECKHX CBs3ei

OpraHuueckue BeliecTBa. OpraHumyeckass xuMusi. CTaHOBJIEHME OpPraHUYECKOM
XUMUM KaK HayKu. Teopusi XMMHUYECKOTO CTPOEHMsI BEIIECTB. YTJIEPOMHBIN CKEJIET.
Hzomepus. Nzomepsl.

CocTrosiHuE 2JIEKTPOHOB B aTOME. DHEPreTUYeCKrue YpOBHU U MOAYPOBHU. DJIEK-
TPOHHBIE OPOUTAIH. S-DJIEKTPOHBI U p-37eKTpoHbl. CnuH 35ekTpoHa. CrnapeHHbIe
9EKTPOHbI. DJIEKTPOHHAs1 KOHpUrypauus. I'padpuueckue 31eKTpOHHBIE (DOPMYIIBI.

DJIeKTpOHHAs MPUPOJA XMMUYECKUX CBSI3€il, T-CBSI3b U G-CBSI3b. MeTO/ BajeHT-
HBIX CBSI3EH.

Knaccudukaiuss opraHu4yecKux coeauHeHuii. yHKIIMOHAbHASI TPYIIMa.



YrjieBoaopoabl

IMpenensHble yrneBomoponbl (ajKaHbl). Bo3OyXnéHHOe cOCTOsHUME aToMa yIjie-
pona. [ubpuauzanusi aTOMHBIX OpOUTaeill. DJIEKTPOHHOE W TIPOCTPAHCTBEHHOE
CTPOCHUE ATKAHOB.

T'omonoru. Tomonoruueckast pasHocTb. [oMosornyeckuii psin. MexayHapomHast
HOMEHKJIaTypa OpraHMYecKux BellecTB. M3oMepusl yriepogHOro ckejera.

MertaHn. IlonyyeHue, CBOMCTBA M NpUMEHEHME MeTaHa. Peakuum 3aMmelleHus
(rajjoreHUpOBaHME), NETUIPUPOBAHUS U M3OMepu3aluu ajkaHoB. LlemHble peak-
. CBoOomHbIe paguKaibl. [agoreHONMpon3BOAHbIE aJiKaHOB. l[MKnoankaHBI.

Kparusie cs3u. HemnpenenbHbie ymieBonopoasl. AjikeHbl. CTpoeHUE MOJIEKY, ro-
MOJIOTUS, HOMEHKJIATYpa M u3oMepust. sp’-Iubpunusauusi. Dren (3twieH). M3ome-
pUsl TIOJOXEHUST OBOMHON CBs3U. IIpocTpaHCTBEHHasT U30MepuUsl (CTEPEOU3OMEPHST).

ITonmyyeHrve © XMMUYECKME CBOMCTBAa aJKeHOB. Peakliuum mnOpucOenMHEHUS
(rugprpoBaHue, TaJOTeHUPOBAHWE, TUIApaTallus), OKMCICHUS W TMOJMMepu3anuun
ankeHoB. [IpaBmiio MapkoBHMKOBA. BricokomomneKymsipHble coenuHeHmus. Kagect-
BEHHBIC peakKlMM Ha JTBOWHYIO CBS3b.

AnkanueHbl (IMeHOBBIC yrieBomoponbl). M3omepuss 1 HoMeHKarypa. JuBUHUI
(6yragueH-1,3). M3omnpeH (2-metundyraaueH-1,3). ConpsokéHHbIE TBOMHBIE CBSI3U.
ITonyyeHrue U XMMUYECKHME CBOMCTBa ajikagdudeHOB. Peakiuu npucoeguHeHus (ra-
JIOTEHUPOBAHUS) Y TIOJMMEPU3ALIMN aTKaIleHOB.

AnkuHbl. AuleTwsieH (3TMH) M €ro ToMoJIoTH. M3oMepusti M HOMEHKIIaTypa.
MexxknaccoBass uzomepus. sp-luOpunuzaius. XuUMUUYeCKUE CBOMCTBA aJKUHOB.
Peakiiun mpucoenrHeHUsI, OKUCICHUS U MOJUMEpU3alliu aJIKUHOB.

ApeHbl (apomaTtuyeckue yriaeBomoponbl). M3omepus u HoMeHKIarypa. beH3orn.
benzonbHoe komblo. Tonyon. M3omepuss 3amMecTuTesnei.

XuMuYecKre CBOMCTBa OeH30yia M ero roMojioroB. Peakium 3amernieHust (rajo-
reHUpOBaHWEe, HUTPOBAHUE), OKUCICHUSI U TPUCOENUHEHUs apeHoB. [lecTurmmpl.
I'eHeTnyeckasi CBSI3b apeHOB C OPYTMMU YIJIEBOAOPOIAMU.

IIpuponHbsie uctouHuku yriaeBogoponoB. Ilpuponnbiii ra3. Hedth. IlomyTHbie
HedTsaHble ra3pl. KaMeHHBbI yroJb.

IMepepaborka Hedptn. Ileperonka HedTH. PektmdmkanmonHass konoHHa. beH-
3uH. Jlurpoun. Kepocun. KpekuHr HedTenmponykToB. TepMUYECKMid M KaTaJIUTH-
yecKuili kpekuHru. [luponus.

Kucnopoacoaepxkaimmue opraHudeckue COeTUuHEHMsI

Kucnoponconepxaiune opraHudyeckue coenfrHeHus. OnHOATOMHBIE NMPEAEIbHbIE
cnuptel. DyHKIMOHANIBHAS Tpymma cnupToB. M3oMmepuss 1 HOMEHKJATypa CIHp-
TOB. MeTaHo (METWIOBBIM cniUpT). DTaHON (3TWIOBBINA crnupt). [lepBuuHbIi, BTO-
PUYHBIA U TPETUYHBIN aToMmbl ymiepona. BomoponHasi cBsi3b.

IMonyyeHne M xuMHUUYecKue cBoiicTBa cnupToB. CrmpTtoBoe OpoxkeHue. Pep-
MeHThl. BomoponHbie cBsizu. Pusnosornyeckoe AelCTBUE MeETaHOJa U 3TaHOJA.
AJIKOTOJIU3M.



MHoroaToMHbI€ CIMPTbl. OTWICHIJIMKOAb. InmuiieprH. XuUMHUYECKUE CBOMCTBA
npeaeabHbIX MHOTOAQTOMHBIX CIMpTOB. KauecTBeHHas peakiiMs Ha MHOTOATOMHbIE
CTTMPTEHL.

®DeHonbl. ApoMaTnyecKue CIUMPThI. XUMUYECKHe cBolicTBa (eHona. Kauect-
BEHHasl peakiys Ha (DEeHOJI.

Kap6oHwibHble coenuHeHusi. KapOoHunbHas rpynmna. AJbaeruaHasi TpyIimna.
Anbnerunpl. Ketonsl. M3oMepusi 1 HOMEHKIATypa.

ITonyyeHue ¥ XMMMYECKHE CBOMCTBA ajabAervaoB. Peakiiuu OKUCIEHUS W MpU-
COemUHEHUsT aibaeTunoB. KadecTBeHHBIE peaKkIMM Ha aJIbIeTHIbI.

Kap6onossie kuciorsl. KapbokcunbHast rpynma (Kapookcorpymma). M3omepus
U HOMEHKJIaTypa KapOOHOBBLIX KHUCIOT. OTHOOCHOBHBIC IMpeleibHble KapOOHOBBIC
kuciaoTel. IlojlyueHrMEe OMHOOCHOBHBIX IIpede/bHBIX KapOOHOBBIX KHUCIOT. XUMU-
YeCKMe CBOMCTBA OMHOOCHOBHBIX IMpEAEJAbHBIX KapOOHOBBIX KUCIOT. MypaBbUHas
KMCIIOTa. YKCyCHasl KuciaoTa. AlleTaThl.

Cnoxabele >¢upnsl. HoMmenknarypa. IloiyaeHue, XMMWYECKHNE CBOMCTBA CIIOXK-
HbIX 3¢dupoB. Peakuus atepuduxkanmu. lllenouHoil ruaponans ciaoxHoro 3dwupa
(OMbLIEHME).

Kupsl. TBEpable XUpPHI, XUAKUE XUpbl. CUHTETUYECKUE MOIOIINUE CPEICTBa.

VYrneBonsl. Monocaxapunbl. [moko3a. ®@pykrosza. Onurocaxapunbl. Jnucaxapm-
nmel. Caxapo3sa.

[Tonucaxapunbl. Kpaxman. InmukoreH. Peakuus noaukoHaeHcauuu. KadecTBeH-
Hag peaknust Ha Kpaxmai. llemmonosza. Auerunmesntono3a. Knaccudukamust Bo-
JIOKOH.

A3oTcomepzKaiiye OpPraHndecKue COeTuHEHMSI

A3zoTconepxalliie opraHU4ecKue coeIuHEHUs. AMUHBI. AMUHOIPYIIa. AHUJIUH.
IMonyyeHre ¥ XMMHUYECKUE CBOWMCTBA aHWJIMHA.

AmMuHokuciaotel. M3oMepuss 1 HoMmeHkatypa. bunonspHbiii noH. IlentumHas
(amumnas) rpynma. [lentunHas (amMumHast) CBSI3b. XMMUYECKHE CBOMCTBA aMUHO-
kucnot. Ilentuabl. [Monunentuasl. IMuuuyH.

benku. Crpykrypa 06elKOBO MOJEKy/bl (TIepBUYHAsi, BTOpUYHAs, TpEeTUYHAas,
yeTBepTUUYHAs1). XMMUUYECKHUE CBOMCTBA OeNKoB. JleHaTypalus U TUAPOIU3 OEKOB.
LIBeTHBIE peakuuu Ha OCIKMU.

A3zoTconepxaiiue rerepounkandyeckue coenuHeHus. [Mupunun. Iuppon. IMupu-
MuauH. ITypuH. A30TUCTBIE OCHOBaHMUSI.

Hyxnmeunosbie kucinotel. Hykneotunsl. KomruiemeHTapHbIE a30TUCThIE OCHOBA-
HUSI.

XuMmust U 300poBbe 4enoBeka. Papmakosornuyeckas XUMus.

XumMus MOJUMEPOB

[Tomumepsl. CtenieHb ToymMepu3anut. MoroMep. CTpyKTypHOeE 3BeHO. Tepmo-

riactTuuHbie Tonumepsl. CtepeoperynsipHbie Toaumepbl. [lonuatuneH. IMoaumnpo-
nuieH. TlonurerpadTopaTUiieH.
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TepmopeakTuBHble TonMMepbl. PeHonobopMalibaeruaHble cMmoibl. [linacTmac-
cbl. PeHorutacTel. AMUHOIUIACTHI. [leHOMmIacThbl.

[TpuponHblii Kayuyyk. Pe3nHa. DOOHWUT.

CuUHTEeTUYECKHNE KaydyyKH.

Cunretuyeckue BosiokHa. Kampon. JlaBcaH.

11 knacc

TeopeTnyeckne OCHOBBI XWMHM

Baxneiilue XxuMUyecKue MOHSATUS U 3aKOHBI. XUMWUUYECKMU 3JIEeMEHT. ATOM-
HbIII HOMep. MaccoBoe uucio. Hykmunpl. Pammonykiauabl. M30TOMEL.

3aKOH COXpaHEHHUsI MacChl BEIIECTB. 3aKOH COXpaHEHWUs U IIpeBpallleHUusT dHep-
run. JledekT Macchl.

IMepyonnueckuit 3aKoH. DieKTpoHHasT KoHdurypaums. Ipaduueckas siex-
TpoHHas1 (opmyna. PacrmpeneneHue 3JeKTPOHOB B aToOMax 3JEMEHTOB MajbIX U
OOJBIIUX MEePUOAOB, S-, p-, d- U f-aneMeHThl. JlaHTaHOUIbl. AKTUHOUABI. McKyc-
CTBEHHO IIOJIy4eHHBIe 3JIeMeHTHI. BajleHTHOCTh. BajleHTHhIe BO3MOXKXHOCTH aTOMOB.
BonoponHbie coenrHeHMsI.

Crpoenune BemiectBa. MonHast cBs3b. KoBaneHTHast (TmosnsipHast M HETOJISIpHAS)
CBsI3b. DJEKTpoHHas1 (opmyina. Meraumdeckast cBsI3b. BomopomHas CBSI3b.

TuOpunuzanus aTOMHBIX OpOUTANICH.

Kpucramibl: aToMHBIe, MOJEKYJISIpHbIe, MOHHBIEC, MeTaJUINYeCKUe. DiIeMeHTap-
Hasl gyemka.

IMomumopdusm. IMoamumopdHble Moaudukanuu. Amiorponus. M3omepus. To-
MoOJIOTHSI. XUMUYECKUN CUHTE3.

Xumnueckue peakumnu. OKMCIUTETbHO-BOCCTAHOBUTENIbHBIE peakiuu. Peakiiuu
pa3iaoXeHUsI, COCOMHEHUSsI, 3aMelleHUs, oOMeHa. DK30TepMHYeCKHUEe U SHAOTep-
mMuyeckue peakuuu. OOpaTuMble M HeoOpaTUMbIe peakuuu. TeruioBoil addeKkT
peakuuu. 3akoH Iecca. Tepmoxumuueckue ypaBHeHUs. Teriora oOpa3oBaHUS.
Tertora cropaHus.

CKOpOCTh XMMUUYECKON peaklmu. AKTUBUPOBAHHBI KOMILJIEKC. 3aKOH IEMCT-
Bylolux Macc. KuHeTnueckoe ypaBHEHUE peakKIUu.

Karanus. Karanuszatop. MHruourop. 'oMOreHHbII M TeTEpOTeHHBIN KaTajaus.
Karanutnueckue peakiimu.

Xumnueckoe paBHoBecue. ITpunuun Jle Ilarenbe.

PactBopnl. JlucnepcHble cucteMbl. PacTBopbl. IpyOGoaucriepcHble CHUCTEMBI
(cycnieHzumn u smynbeun). KommoumHbie pacTBopbl (3071). A3pO30Ju.

CrocoObl BBIpaXXEHUSI KOHIEHTpAIUM PacTBOPOB. MossipHasi KOHIIEHTpallus
(MOJISIDHOCTb).

DJIeKTPONAUTHI. DNeKTpoiauThdeckass auccouuanusd. CreneHb IUCCOLMALMU.
KoHcranTa muccoumanuu. BomopomHblii moka3zareib. Peakiimym MOHHOro oOMeHa.

I'maponus opranmyeckux BemiecTB. [Maponu3 coeid.
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DIeKTpOXUMUUYECKUEe peakluu. laabBaHWUYECKUI 3JIEMEHT. DJIEKTPOndbl. AHOM.
Karton. Akkymyinsitop. TOIUIMBHBIN 3JIEMEHT. DIJIEKTPOXUMUSI.

Psn cranmapTHBIX 2JIEKTPOMHBIX MoTeHImanoB. CraHmapTtHble ycioBus. CraH-
NAapTHBIA BOJOPOIHBINA 3JE€KTPOL.

Kopposus merannoB. XumMuyeckass U 2JIEKTPOXMMUYECKAsT KOPPO3USI.

BDIeKTpoanu3. DJIEKTPOJANU3 BOAHBIX PACTBOPOB. DIJIEKTPOJIMU3 pacliaBOB.

Heopranuyeckas xuiMus

Metamrel. CIocoOBI TTONydeHUST MeTaToB. JIETKMe m Tsk€able MeTasiibl. Jler-
KOIUIaBKUE U TYyrorlaBKUe MeTauibl. MeTamnnueckue siaeMeHThl A- u b-rpyri.
Menp. Hunk. Turan. Xpom. XKenezo. Huxkens. Il1atuHa.

Cnnasel. Jlerupylomue no6aBku. YepHbie Metanibl. LIBeTHble MeTaabl. YyryH.
Cranp. JlerupoBaHHBIE CTaju.

OXcunmpl U TUAPOKCUIBI METAJIIOB.

Hemeramner. Ilpocteie BemmectBa — HeMeTaibl. Ymiepon. KpemHwuit. A3OT.
Docohop. Kucmopon. Cepa. Prop. Xiop.

Kucnotusie okcuabl. Kucinoponconepxkamue kuciotrel. CepHast KuUciaoTa. A30T-
Has KUCJIOTAa.

BonoponHble coenrMHEHWsT HEMETAJIOB.

I'eHeTHUecKast CBSI3b HEOPTAHWUECKMX W OPTaHWUYECKMX BEIECTB.

Xumus M XKU3Hb

Xumuyeckasi TPOMBIIIIEHHOCTh. XUMUYECKasi TeXHOJIOTHSI.

XVMMUKO-TEXHOJIOTMYECKNE TIPUHLIMITBI TTPOMBIIIJIEHHOTO TOJIYYeHUsSI METaJIOB.
Yeépuaga wmetamnyprus. IlpousBonctBo uyryHa. JlomMeHHas Iedb. ADIoMepanus.
IMTpousBoncTBo cranu. KucinoponHeiii koHBepTep. be3oTxomHoe Mpou3BOACTBO.

Xumusi B ObITy. [TponykTel nutanus. beitoBasi xumusi. OTnenoyHble MaTepua-
Jbl. JlekapcTBeHHBbIE IpenapaThl. DKOJOTMYecKuii MoHUTOpUHTI. IlpenenbHo mormy-
CTUMbIE KOHILIEHTpalIUU.

NMJIAHUPYEMbIE PE3YJIbTATbl OBYYEHUA

B pesynbraTe nsydeHUs yueOHOro mpeaMmeTa «XHUMHUsl» Ha YPOBHE CpeIHEro 00-
mero obpazoBaHusi Ha 0a30BOM YPOBHE @bINYCKHUK HAYYUMCH:

— packpbIBaThb Ha TIpyUMepax pojb XMMHUU B (POPMUPOBAHUM COBPEMEHHOW Ha-
YYHOU KapTUHBI MUpA U B MPAKTUYECKOUN NEATEIbHOCTU YEJIOBEKA;

— JIEMOHCTpPUPOBATh Ha IMpPUMEpPAX B3aUMMOCBSI3b MEXIY XUMUEU W JIPYrUMU
€CTEeCTBEHHBIMU HayKaMMu;

— packpbiBaTb Ha TpUMepax IOJOXEHUSI TEOPUU XUMHUUYECKOTO CTPOECHUS
A. M. bytneposa;

— moHMMaTh (bU3MYECKUI cMbICa Tepuoamuyeckoro 3akoHa JI. M. Mennenee-
Ba U Ha €ro OCHOBE OOBSICHATH 3aBUCHUMOCTb CBOMCTB XMMHUYECKUX DJIEMEHTOB U
00pa3oBaHHBIX MMU BEIIECTB OT 3JIGKTPOHHOTO CTPOEHUSI aTOMOB;
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— OOBSICHSATh MPUYMHBI MHOTOOOpa3usi BEIIECTB Ha OCHOBE OOIIUX IpPEeAcCTaB-
JICHWI 00 MX COCTaBe U CTPOCHUH,

— HPHUMCHATDL ITpaBHJIa CUCTEMATUYECKOMI MC)I(I[YHapOZ[HOﬁ HOMCHKIJIATYpPbl Kak
CpencTBa pa3IvMdeHus] M UICHTUMUKAIMK BEIIECTB IO UX COCTaBY M CTPOCHMIO;

— COCTaBJISITh MOJIEKYJISIDHBIE U CTPYKTYpHbIE (DOPMYJIbI OPraHUYECKUX BEIIECTB
KaK HocuTeleil MH(POpPMALMK O CTPOEHUM BEIECTBa, €ro CBOMCTBAX W MpPUHAI-
JIEKHOCTU K OIpeAeIEHHOMY KJIacCy COCIMHEHUIA;

— XapaKTepu30oBaTh OpraHUYEeCKUEe BEIIeCTBa ITO COCTaBY, CTPOCHUIO U CBOI-
CTBaM, YyCTaHaBJIMBATb NMPUYMHHO-CICACTBCHHBIC CBA3M MCXKIAY JAHHBIMM XapaKTC-
pUCTUKaAMM BEIICCTBA,

— NPUBOAUTHL TIPUMEPHI XMUMUYECKUX PEAKLMUUN, PACKPBIBAIOIIUX XAPAKTEPHbBIC
CBOMCTBA TUIWYHBIX IPEACTABUTENICH KIIACCOB OPraHMYECKUX BEIIECTB, C LIEJBIO
UX UICHTU(PUKALIMU U OOBSICHEHUSI 00JIACTU IIPUMEHEHUSI,;

— TIPOTHO3UPOBATh BO3MOXHOCTb MPOTEKAHUS XMMUUYECKUX PEaKIMii Ha OCHOBE
3HAHUN O TUMAX XUMUYECKOM CBSI3U B MOJICKYJIaX p€arcHTOB M HX peaKHHOHHOﬁ
CITOCOOHOCTH;

— MCIIOJIB30BaTh 3HaHUA O COCTaBE€, CTPOCHHUU N XUMHYCCKUX CBOIICTBax Be-
IIEeCTB [JI1 MX Oe30IIaCHOr0 MpUMEHEHHUs] B IPaKTUYECKON IesITeIbHOCTH,;

— MPUBOAUTH MPUMEPHI MPAKTUUECKOIO UCIOIb30BAHUS MPOIYKTOB IepepaboT-
KA He(TU U TIPUPOIHOTO Ta3a, BLICOKOMOJECKYJISIPHBIX COCIMHEHUI (MTOJUITUIICHA,
CUMHTCTUYCCKOIO Kay4dyKa, aleTaTHOro BOJ'[OKHa);

— IIPOBOAMTL OIIBITHI ITO PAaCIIO3HABAHWIO OPraHMYECKUX BEUICCTB (I‘III/IL[epI/IHa,
YKCYCHOI KMCJIOTBI, HEIIpeIeIbHBIX KMPOB, IJIIOKO3bI, KpaxMaia, 0eJIKOB) B COCTa-
Be IMUIIEBBIX MPOAYKTOB M KOCMETUUYECKUX CPEACTB;

— BJAACTh MpaBUJIAMU U MpUEMaMU Oe30MacHOil paboThl ¢ XUMUYECKUMU Be-
IIeCTBAaMM U JJaGOpPaTOPHBIM OOOPYIOBAHUEM;

— YyCTaHaB/IMBATb 3aBUCHUMOCTL CKOPOCTH XUMUYECKON p€akumym M CMCIICHUA
XUMUUYECKOTO PAaBHOBECHUSI OT Pa3IMYHBIX (haKTOPOB C 1IEJbIO OMpenesIieHUsI OTNTU-
MaJIbHbIX yCJlOBI/Iﬁ IIPOTCKaHUA XMMHUYCCKUX ITPOLIECCOB,;

— MNPUBOIUTHL MPUMEPHI TUAPOIM3A COJNEl B MOBCEAHEBHON XXU3HU 4YeIOBEKA;

— MOPUBOIAUTH MPUMEPHI OKUCIUTEIIBHO-BOCCTAHOBUTEIBHBIX peaKIUil B MPUPO-
Jie, TIPOM3BOICTBEHHBIX MpoOIllecCax M KU3HEIESITEIbHOCT OPTaHU3MOB;

— MPUBOMUTH TPUMEPbl XMMMYECKUX pPEaKIMii, pacKpbIBAIOIINX OOIINE XUMMU-
YyecKUue CBOIICTBa TIPOCTHIX BEIICCTB — METAIJIOB U HEMETAJIJIOB,

— IPOBOIUTh PAacUEThl HA HAXOXIECHUE MOJEKYISIPHOI (hOopMyJibl YIJIEBOOOPOIA
MO MPOOYKTAM CrOPaHMsI U MO €ro OTHOCUTEIbHOMN IIOTHOCTU U MACCOBBIM OJISIM
3JIEMEHTOB, BXOISIINX B €r0 COCTaB;

— BJAAETh IpaBUIaMM OE30MaCHOTO OOpallleHUs C eIKUMU, TOPIOYMMU U TOK-
CUYHbIMU BCIICCTBaAMU, CpCACTBaAMU 6I)ITOBOI71 XUMUU,

— OCYILIECTBJISATh TTOUCK XMMUYECKOW MHMOpPMaIUU MO0 HAa3BAaHUSIM, WAEHTUDU-
KaTopaMm, CTPYKTYpPHBIM (popmyjiaM BelleCTB;
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— KPUTUYECKM OLEHUBATh W WHTEPHPETUPOBATHL XUMUYECKYIO WH(OpMAaLUIO,
colepxkallylocsl B COOOILLIEHMUSIX CPEICTB MaccoBoil MH@opMaluu, pecypcax MH-
TepHeTa, Hay4YHO-TIOMYJISIPHBIX CTaTbsIX, C TOYKM 3pEHUS €CTeCTBEHHO-HAyYHOM
KOPPEKTHOCTHU B LICJISIX BBISIBJICHUST OLIMOOYHBIX CY:KACHUN 1 (DOPMUPOBAHUSI COO-
CTBEHHOU IO3ULINU;

— MpPeACTaBISITh MYyTU pelIeHUs II00aIbHBIX IMPOOJEM, CTOSIIUX Ieped 4Yeno-
BEUYECTBOM (3KOJOTMYECKMX, DHEPTeTUUECKUX, ChIPbEBBIX), U POJb XUMUU B pelle-
HUU ITUX MPOOIEM.

Bovinycknux noayuum 603moicHocmv HAYUUMbCA:

— WUIIOCTPUPOBATh MpPUMEpPaAMU CTAHOBJIEHUE W DBOJIOLMIO OPraHUYECKOU XU-
MHUM KaK HayKM Ha Pa3IMYHBIX MCTOPUYECKUX ATaIax ¢€ pa3BUTHS;

— HCIIOJb30BaTh METONbl HAyYHOIO MO3HAHWSI IPU BBIMIOJHEHUU IPOEKTOB U
y4eOHO-UCCIIeI0BATEIbCKUX 3aJad MO0 M3YyYEHUIO CBOMCTB, CIIOCOOOB IOJYYE€HUST U
pacro3dHaBaHUsl OpPTaHUYECKUX BEIIECTB;

— OOBSICHSITH MPUPOAY U CIOCOOBI 00pa3zoBaHUsI XUMUYECKOW CBSI3U: KOBAJIEHT-
HOI (TIOJIIPHOM, HEIOJSIPHOI), NOHHOW, METaJIMYECKOM, BOMOPOMHOU — C LIENIbIO
omnpeneaeHUsT XMMUYECKON aKTUBHOCTU BEILIECTB;

— YyCTaHaBJIMBaTh TE€HETUYECKYIO CBsI3b MEXIY KJlacCaMM OpraHUYeCKUX Be-
LLIECTB 11 OOOCHOBaHUSI MPUHLUMUIUAIBHON BO3MOXHOCTU TMOJyYeHUSI OopraHude-
CKUX COEIMHEHUI 3aJaHHOro COCTaBa U CTPOCHUS;

— YCTaHaBJIMBATh B3aMMOCBSI3U MeXNy (DakTaMu U TeOpuei, MPUINHON U CJIeI-
CTBUMEM MpU aHAJIM3€ TPOOJEMHBIX CUTyallMii 1 OOOCHOBAaHUM TPUHUMAEMBIX pe-
IIeHWIA Ha OCHOBE XMMMUYECKMX 3HAHUIA.
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PEKOMEHAALUMUN MO OCHALLEHUIO
YYEBHOIO NMPOLIECCA

Ha ypoxkax yuuTtenb MOXET MCIIOJIb30BaTh: 1) HamypaarvHbie obsexkmbl (KOJICK-
LMY MUHEPaJOB, TOPHBIX MOPOI, METAJIJIOB M CILJIABOB, MUHEPaJIbHBIX YIOOPEHUIA,
IiacTMacc, KaydykoB, BOJIOKOH U T. 1.); 2) Xumuueckue peakmuebt (IIOCTaBIISI-
I0OTCSI B OOpa3oBaTeibHbIE OpPraHW3allMM OOIIEero OO0pa30BaHUSI B BUIE 3apaHee
CKOMITJIEKTOBAaHHBIX HA0OpOB); 3) xumuueckyro nocydy, 4) pasnudHble npubdopobl,
annapamsl 1 ycMaHo8Kku; 5) moodeau (KpUCTAINYECKUX PEIIETOK, aTOMOB U MO-
Jiekyn); 6) mabauybt NOCMOAHHO20 3KCchoHUuposanus: «lleproauyeckasi cuctema
xumuyeckux ayiemeHToB . M. MeHneneeBa», «Tabauiia pacTBOPUMOCTU KUCJIOT,
OCHOBaHUIl U cojieit», «DIEKTPOXUMMUYECKUI PsIiA HAIPSDKEHU MeTaioB» M JIp.;
7) skpanno-38yK08ble cpedcmea oOyuernus (Claiabl, BUAEODUIBMBI U 1p.).

KabuHeT xvMuM OOKEH ObITh 000PYAOBaH CHELMAJIbHBIM I€MOHCTPALlMOHHBIM
CTOJIOM.

B xabuHeTe XMMHUM yCTaHABIUBAIOTCS IBYXMECTHBIC yYUEHHWUYECKHE J1abopaTop-
HbIE CTOJIBI C IIOABOIKOM 3JIEKTPOIHEPruu. YUYEHUYECKHE CTOJIbl JOKHbI MMETh
IMOKPBITUE, YCTOMYMBOE K HCHMCTBMIO arpeCCMBHBIX XMMUYECKUX BEIIECTB, U 3a-
IIUTHBIE OOPTUKM MO Hapy>KHOMY Kparo.

Kabuner xumum o0OpPYIyIOT BBITSKHBIM ITKa)OM, PaCIIONOXEHHBIM Yy HapyxK-
HOIl CTeHBI BO3JIe cToja yuutensd. s mpoBeneHUst J1abOpaTOPHBIX OMBITOB MC-
MOJIB3YIOT TOJBKO MUHU-CIIUPTOBKU.

B xabuHeTe XMMUM 00s3aTEJIbHO NOJKHA OBITb anmeuka CIEOyIOILIero COCTaBa:
1) XTIyT KpOBOOCTaHABJIMBAIOIIMMI, PE3UHOBbIA — 1 1IT.; 2) My3bIpb IS Jbaa (JIU-
00 TUIOTepMHUYECKUI MMakeT) — 1 IIT.; 3) OMHT CTePUJIbHBINM, IMUPOKUIA — 2 IIT.;
4) GUHT CTEPUJIbHBINA, Y3KUIA — 2 IIT.; 5) OMHT HECTEpWIbHbIM — 1 1IT.; 6) cai-
deTkn crepuiibHbIe — 2 yII.; 7) BaTa cTepmjibHasg — | mauka; 8) JIeWKOILIaCTBIPh
2 cm — 1 karymka, 5 cM — 1 karymka; 9) OakTepUMUUAHBIN JIEHKOIUIACTHIPD
pasHoro pasmepa — 20 mr.; 10) cruproBoit pacTtBop ioma 5%-Hblii — 1 ia-
KOH; 11) BomHBIN pacTBOp aMMHMakKa (HalUaTbIPHBIA CHOUPT) B amIyaax — 1 yIL.;
12) pactBop mepokcuaa Bomopona 3%-Helii — 1 ym.; 13) mepMmaHraHat Kaiaus Kpu-
craummaeckuii — 1 yi.; 14) anamerua 0,5 T B Tabnetkax — 1 yir.; 15) HacTolika
BajiepraHbl — 1 ym.; 16) HOXHMUBI — 1 10T
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P
wwWw JononHuTenbHble MaTeprasbl padmMeLLeHbl
° B 9MIEKTPOHHOM Karanore uagarenscrea «lpocseLyeHue»
\nd

—
Ha MHTEepHeT-pecypce WWW.prosv.ru

3aBepLUEHHasA NpeaMeTHasa IMHUSA Y4eOHUKOB MO XUMUMU \O
AN CpeaHei LLKOJb:

e [ E. Pynautuc, @. I denbamaH. Xumus. 10 knacc
e [ E. Pynautuc, @. I ®enbamaH. Xumus. 11 knacc :)

Y4yeOHO-MeToAn4YEeCKMe KOMIMJIEKTbl MO XMMUU Ons
10—11 knaccoB o6L,eo00pa3oBaTesibHbIX OpraHUu3auuii:

e M. H. AbaHacbeBa. Xumus. NMpumepHsbie paboune
nporpammbl. 10—11 knaccsli

e [ E. Pynautuc, @. I GenbamaH. Xumus. 10 knacc. Y4ebHuk
e [ E. Pynautuc, @. I GenbamaH. Xumus. 11 knacc. YuebHuk

e H. H.lapa, H.W.@bpycesa. Xumus. 3aa4HnK C «MOMOLLHUKOM>.
10—11 knaccebl

e A. M. Pageukuin. Xumus. Junpaktnyeckmnin matepuan.
10—11 knacchl

e H. H. lapa. Xumus. Ypoku B 10 knacce
e H. H. lapa. Xumusa. Ypoku B 11 knacce

MonHbI accopTUMEHT Npoaykumm nspatensciea «MpoceeweHne»
Bbl MOXETE NpMobpecTy B opuLMaNbHOM MHTEPHET-MarasuHe
shop.prosv.ru:

® HU3KME LIEHBbl;

* onepaTvBHas focTaBka no Bcer Poccuu;

° 3alwmTa oT NoAAENoK;

* MPUBWUETNI MOCTOSIHHLIM MOKYMNaTeNsim;

* pasHOO0Opa3Hble akLMK B TEHEHVE BCETO rofa.
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AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTuchukart 603332450510203670830559428146817986133868575883
Bnageney Lupokos Anekcanap Hukonaesuy
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