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IIpumepHas pabouas mporpaMma o XMMUY HA YPOBHE OCHOBHOTO
ob111ero 00pasoBaHMsA COCTaBJIeHA Ha ocHoBe TpeboBaHUil K pe3yib-
TaTaM OCBOEHUSA OCHOBHOM 00pas3oBaTeJbHOII HPOrpaMMblI OCHOB-
HOTO 00IIlero oOpas3oBaHUA, IPEJACTAaBJIeHHBIX B PemepalbHOM TIoO-
CyZapCTBEHHOM 00pasoBaTeJbHOM CTaHIapTe OCHOBHOTO OOIIero
obpasoBaHUA, C YUETOM pacOpelesIEHHBIX IO KJaccaM IIpoBepse-
MBIX TpeboBaHUII K pe3yJbTaTaM OCBOEHUSA OCHOBHOM o0OpasoBa-
TeJILHOU IIPOrpaMMbI OCHOBHOT'O 00IIIero o0pa3soBaHua U 3JIeMEeHTOB
colepsKaHUsA, MIPEeJCTaBJIeHHBIX B Y HUBEPCAIbHOM Koau(uKaTope
IO XMMUU, a TaKyKke Ha ocHoBe IIpumMepHOII IporpaMMbl BOCIIMTA-
HHUS O0yUaIoIuXCcs IIPU IIOJYYEeHUN OCHOBHOIO OOIIero oopasoBa-
HUA U ¢ yuéroM KoHIemum mpemogaBaHUs ydyeOHOTO IpeaMeTa
«XuMusa» B 00paszoBaTeJbHLIX opranusanuax Poccuiickoit @emepa-
U1, PeaJu3yInX OCHOBHBIE 00IITe00pasoBaTeIbHbIE ITPOTPAMMBbI
(yrB. Pemeamem Komnnernuu Mwuunpocsemnienua Poccuu, IpoTOKOI
or 03.12.2019 N ITK-4BH).

NOACHUTEJIbHAA 3ANMUCKA

CorytacHO cBOeMy Has3HAUeHUIO IIpUMepHas pabouas mporpamMma
ABJISIETCA OPUEHTHPOM JIS COCTABJIEHUS Pab0YMX aBTOPCKUX IIPO-
rpaMM: oHa AAET IIpeacTaBJIeHUE O IeJsaX, obIreil crpaTeruu ooyde-
HUs, BOCIIUTAHUA ¥ PA3BUTUA 00YUAIOIIUXCS CPeICTBAMU yUeOHOTro
npeaMeTra «XHMUS»; YCTAaHABJIUBAET 00s3aTeIbHOE IIPEIMETHOE CO-
IepsKaHme, IpeAycMaTPUBaeT paclpeiejieHre ero Io KJaccaM u
CTPYKTYPUPOBAHME €T0 110 pasiesiaM 1 TeMaM Kypca, oIpeeisieT Ko-
JUYeCTBeHHbIE U KaUeCTBEHHBIE XapaKTEPUCTUKHU COAePIKaHU; JAET
OpuMepHOe pacupefesieHrne yueOHbIX YaCcOB II0 TEMAaTUYEeCKUM pasje-
JaM Kypca U peKOMeHAyeMyIo (IPUMepPHYI0) II0CIef0BaTeIbHOCTD UX
M3YUYEeHU C YIETOM MEKIPEeIMETHBIX U BHYTPUIIPEAMETHBIX CBA3EH,
JIOTUKY y4eOHOTO0 IIPOIlecca, BO3PACTHBIX 0COOEHHOCTEl 00yUaroIX-
cdA; oIpeessieT BO3MOYKHOCTU IIpeaAMeTa JJIs peaausanuu TpeboBa-
HUH K pesyJabTaTaM OCBOEHUsI OCHOBHOI 00pa3oBaTeIbHOM Iporpam-
MBI Ha YPOBHE OCHOBHOTO 00IIIero 00pasoBaHUsl, a TaKKe TpeGoBaHUMi
K pesyJbTaTaM OOyuUeHUs XMMHUUM Ha YPOBHE Ilejieil m3yueHUus IIpej-
MeTa Y OCHOBHBIX BHUIOB y4eOHO-TIO3SHABATEJIBHOIN AesATeJIbHOCTU/
y4eOHBIX MeHCTBUH YUeHUKA II0 OCBOEHUIO YUeOHOIr0 COep:KaHmsA.

ObLLAA XAPAKTEPUCTUKA YYEBHOIO MPEAMETA «XUMWUA»

Bxkian yuebuoro mpeamera «XuUMHUsS» B HOCTUKEHUE ITeJei Oc-
HOBHOT'O 00II[ero oopasoBaHusA O0YCJIOBJIEH BO MHOTOM 3HaUYeHMEM
XUMHUYECKON HAYKW B MO3HAHWM 3aKOHOB IIPHPOAbI, B Pa3BUTUU
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IPOU3BOAUTENIbHBIX CIJI OOII[eCTBA 1 CO3JAaHNU HOBOII 6a3bl MaTepPIM-
aJbHOU KYJIBTYPHI.

XuMudA Kak 9JIEMEHT CHCTEMBI €CTECTBEHHBIX HAYK PacIpocTpa-
HUJIa CBOE BINAHUE HA BCe 00JIACTH UeJIOBEUECKOTO CYIIECTBOBAHUSI,
3aJajla HOBO€ BUJEHUE MUpa, CTajla HeOTHeMJIEMbIM KOMIIOHEHTOM
MUPOBOH KYJIbTYPbl, HEOOXOAUMBIM YCJIOBHUEM JKU3HU OOIecTBa:
3HAHNE XWUMUU CJIYKUT OCHOBOH s (hOPMUPOBAHUSA MUPOBO33PeE-
HUSA YeJI0BeKa, ero IpecTaBIeHUH 0 MaTepHUaJIbHOM eITNHCTBE MIPA;
Ba'KHYIO POJIb UTPaOT (GpopMUpyeMble XUMHeEH MIpecTaBIeHUSI O
B3aMMOIIPEBPAIIleHUAX S9HEPTUU U 00 9BOJIOIMU BEIECTB B IIPUPO-
Jle; COBpeMeHHadA XUMUA HallpaBJieHa Ha pellleHne INI00aJIbHBIX TIPO-
6J1eM YCTOMUYMBOT'O PA3BUTUA UeJIOBEUECTBA — ChLIPbEBOIi, S9HEPTeTH-
YeCcKO, MUIEBOM 1 9KOJOTUYECKOH 6e30IIacHOCTH, MPOobJIeM 3apa-
BOOXPaHEHUA.

B yciaoBusax BoapacTarollero 3sHaueHWA XUMHH B JKU3HU 00IIe-
CTBa CYIIIECTBEHHO IIOBBICWJIACH POJIb XMMUYECKOT0 0O0pasoBaHUA.
B nnaHe conmanmusanuy OHO IBJIAETCA OJHUM U3 YCIOBUHN (DOPMUPO-
BaHUS MHTEJJIEKTA JUUYHOCTH U TAPMOHUYHOTO €€ Pa3BUTHUA.

CoBpeMeHHOMY YeJIOBEKY XMUMUYECKUE 3SHAHUSA HeOOXOAUMBI JJIA
npuoOpeTeHns: OOIIEeKYJIbTYPHOI'O YPOBHS, II03BOJISAIOINEr0 YBEPeH-
HO TPYAUTHCS B COIIMYME M OTBETCTBEHHO YYaCTBOBATh B MHOT000-
pPas3HOI KU3HU 00IIEeCTBA, AJIA OCO3HAHUS BAXKHOCTU PA3YMHOTO OT-
HOIIIEHUA K CBOEMY 3J0POBbIO U 3J0POBBIO IPYIUX, K OKPYsKAIOIIEeHN
IPUPOSHOM cpejie, AJIsd 'PaMOTHOTO HOBeJeHU s IPU UCI0JIb30BaHUN
Pa3INYHBIX MATEPUAJIOB M XUMUUYECKUX BEIEeCTB B IIOBCEIHEBHOI
JKUB3HU.

Xumuueckoe o6pasoBaHe B OCHOBHO IIKOJIE ABJIAETCA 6a30BHIM
II0 OTHOIIIEHUIO K CHCTeMe O0IIero XuMHuuecKoro oopasosauusd. I1os-
TOMY Ha COOTBETCTBYIOIIIEM €My YPOBHE OHO peain3yeT IIPUCYIIINe
0o0IIIeMy XUMUYECKOMY O0pasoBaHUIO KJIOUEBBLIE IIEHHOCTH, KOTO-
pble OTPaKaioT rocyJapCTBeHHEIE, O0IeCTBeHHbIe U UHANBUAYAIb-
HBIE TOTPEOHOCTH. OTUM OIPeNeIAeTCA CYITHOCTD 00IIIel cTpaTeruu
00yueHNsA, BOCIUTAHUA W PAa3BUTUA OOYyUAIOIMXCA CPEJCTBAMU
yueOHOTo mpeaMeTa « XUMUSI» .

WNsyuenue nmpeamera: 1) cmocoGCTBYeT peau3anuyl BO3SMOMKHO-
cTell AJid caMOpPasBUTUA U (DOPMUPOBAHUA KYJIbTYPHI JUUYHOCTH, €6
o61eit u GyHKIIMOHAIBHOM I'PAaMOTHOCTH; 2) BHOCUT BKJIax B (op-
MHUPOBaHNE MBIIIJIEHUA U TBOPYECKUX CIIOCOOHOCTEH ITOAPOCTKOB,
HaBBIKOB MX CAMOCTOSTEJbHOI y4YeOHOI AesTe/IbHOCTU, SKCIepH-
MEHTAJbHBIX M MCCJIEIOBATEJIbCKUX YMEHUM, HEeOOXOAUMBIX KaK
B IIOBCEHEBHOM *KU3HU, TaK 1 B TPOeCCUOHaATbLHOMN eATeIbHOCTH;
3) 3HAKOMUT cO cIenu(pUKON HAYYHOTO MBINLJIEHUS, 3aKJaIbIBaeT
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OCHOBBI II€JIOCTHOT'O B3IVIAa HA € IMHCTBO IIPUPOILI 1 YeJIOBEKA, AB-
JIeTCs OTBETCTBEHHLIM STAIllOM B (DOPMUPOBAHUU €CTECTBEHHO-HA-
YYHOI TPaMOTHOCTH HMOIPOCTKOB; 4) cIIocOOCTBYeT (pOPMUPOBAHUIO
I[EHHOCTHOI'O OTHOIIEHUSI K €eCTEeCTBEHHO-HAYYHBIM 3HAHUAM, K
IPUPOLE, K UeJIOBEKY, BHOCUT CBOI BKJIAJ B SKOJOTMUYECKOe 00pas3o-
BaHUe IITKOJbHUKOB.

HasBanHble HampaBJIeHUs B O0YyUeHUU XUMUU 00eCIIeUMBaIOTCS
crenu(pUKOM comepKatinsa IpeaMeTa, KOTOPBIHA ABJIAETCS Ieqaroru-
YeCKM aJalTUPOBAHHBIM OTPa’KeHHeM 0a30BOl HAYKU XWUMHUHU Ha
OIIpeZIeJIEHHOM dTalle €€ Pa3BUTHUA.

Kypc xuMum 0OCHOBHOM IITKOJIBI OPUEHTHPOBAH HA OCBOEHUe 00y-
YAONIIMUCA OCHOB HEOPTAHUYECKON XUMUU 1 HEKOTOPBIX TOHATUHN
¥ CBEJIEHU 00 OTIEe/JIbHBIX 00 bEeKTaX OPraHUYeCKOM X MMUHU.

CTpyKTypa comep:KaHuA IpeaMeTa cpopMUpoBaHa HA OCHOBE CU-
CTEeMHOTO IIoAX0Aa K ero usyuenuio. Comep:xanne CKJIaabIBaeTCAd U3
CHCTEMBI IIOHATUN 0 XUMUYECKOM dJIeMEHTe 1 BeIlleCTBE U CHCTEeMbI
HOHATUHA 0 XUMHUYECKON peakriiuu. O6e 9TU CHUCTEMBI CTPYKTYPHO
OpPraHM30BAHBI IO IIPUHITHITY II0CJIEI0BATEIbHOTO PA3BUTUSA 3HAHUH
Ha OCHOBE TEOPETUUECKUX IIPEACTAaBJICHUN Pa3HOTO YPOBHSA: aTOM-
HO-MOJIEKYJISPHOTO YYeHUsI KaK OCHOBBI BCEro eCTeCTBO3HAHUA,
ypoBH4a Ilepuoguueckoro 3akona [l. 1. MenneseeBa KaK OCHOBHOT'O
3aKO0HA XWMHUU, VUEHUA O CTPOEHUM aToMa M XUMUYECKOU CBA3U,
IpeACTABJIEHUN 00 3JIEKTPOJUTHUUECKOM AUCCOIMAIlN BEIeCTB B
pactBopax. TeopeTnuecKue 3HAHUS PACCMATPUBAIOTCSI HAa OCHOBE
SMIIUPUUYECKU TOJYUEHHBIX ¥ OCMBICJICHHBIX ()aKTOB, PA3BUBAIOTCS
OCJIeJ0BATEIBHO OT OJHOTO YPOBHS K APYTrOMY, BBIMOJHAA (PYHK-
U O0BACHEHUSA M IIPOTHO3WPOBAHUSA CBOMCTB, CTPOEHUS U BO3-
MOXKHOCTEHN IPAKTUUYECKOTO IIPUMEHEHUS U IMTOJyUYeHUA U3ydaeMbIX
BeIIeCTB.

Takasa opraHu3aIusa COAEPIKAHNUI Kypca CIIOCOOCTBYeT IIpecTaB-
JIEHUI0 XUMUYECKOI COCTAaBIAIONIEN HAYUYHOM KapTUHBI MUpPa B JIO-
TUKe e€ CUCTEeMHOU Mpupoabl. TeM caMbIM 00eCIIeUrBaeTCsI BO3MOK -
HOCTBH (pOPMUPOBAHUA ¥ 00YUAIOINXCS IEHHOCTHOTO OTHOIIIEHUA K
Hay4YHOMY 3SHAHUIO 1 METOJaM II0O3HAHUA B HayKe. Ba)XHO Takke 3a-
METHUTH, YTO OCBOEHME COepPKaHnAa Kypca IIPOUCXOAUT C IIPUBJIeUe-
HUeM 3HAHUH U3 paHee U3yUYeHHBIX KypcoB: «OKpyKaOIUA MUD»,
«Buosorusa. 5—7 xiaaccel» u «@Pusuka. 7 Kjace».

LETN U3YYEHUA YYEBHOIO NMPEAMETA «XUMUA»

K HampaBieHUIO TIEPBOCTEIIEHHON 3HAUMMOCTHU IIPU peajnu3alun
obOpasoBaTelbHBIX QYHKITNI TpeaMeTa « XUMUSI» TPATUIITMOHHO OT-
HOCAT GOpMUPOBaHNE 3HAHNI OCHOB XMMHUYECKON HayKM KakK obJa-
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CTH COBPEMEHHOI'0 eCTEeCTBO3HAHUS, HPAKTUUYECKON AeATeIbHOCTH
YyeJIOBeKa M KaK OJHOTO0 113 KOMIIOHEHTOB MUPOBOM KYJILTYpPEI. 3ama-
ya mpeaMeTa COCTOUT B (DOPMUPOBAHUY CUCTEMbI XUMUYECKUX 3HA-
HUUA — BasKHeHUIINX (HaKTOB, HOHATUMN, 3AKOHOB M TEOPETUUYECKUX
TOJIOKEeHU, JOCTYIIHBIX 0000IMeHNH MUPOBO33PEHUECKOT0 XapakK-
Tepa, sI3bIKA HAYKW, 3HAHUH O HAYYHBIX METOJaX M3yUYeHUs Be-
IIIeCTB U XUMUYECKUX pPeaKInii, a Tak:Ke B GOPMUPOBAHUY U PA3BU-
TUU YMEHUIN U CHOCOOGOB MesATeJbHOCTU, CBA3AaHHBIX C ILJIAHUPOBA-
HUEeM, HaOJIOJeHNEeM U IIPOBEJeHNeM XNMUUECKOro 9KCIIePUMEHTA,
co0IoeHreM IIpaBUJI 0€30IIacHOTO OOpAaIIleHUs C BeIleCTBaMU B I10-
BCEeIHEBHOM KU3HU.

Hapsany ¢ stum mesnu n3ydeHus OpeaMeTa B IporpaMMe YTOUHe-
HBI U CKOPPEKTUPOBAHBI C YUETOM HOBBIX IIPUOPUTETOB B CHUCTEME
OCHOBHOr'0O 00Iero o6bpasosanus. Cerogasa B oO0pasoBaHHU 0C000
3HAUNMOII IPU3HAETCSA HAIPABJIEHHOCTL O0OYUEHUA HA Pa3BUTHE U
caMOpas3BUTHE JUUYHOCTH, (pOpMUpPOBaHIE €€ MHTEJJIeKTa U 00IIeil
KyJabTypbl. O60yueHe YMEHUIO YUNUTHCA U IIPOJOJI2KATh CBOE 00pas3o-
BaHUE CAMOCTOSATEJNbHO CTAHOBUTCSA ONHON M3 BasKHEHINUX (PYHK-
i yueOHBIX IPeIMETOB.

B cBs3u ¢ aTHMM IIpu M3yUYeHUU IpeaMeTa B OCHOBHOM IITKOJIE J0-
MUHUPYIOIlee 3HAUEHE IIPUOOPe/I TAKKe eI, KaK:

= hopMUPOBaHNE MHTEJJIEKTYAJIbHO PA3BUTON JUUYHOCTHU, TOTOBOU

K camM000pa3oBaHMni0, COTPYAHUUYECTBY, CAMOCTOSITEIbHOMY IIPH-

HATUIO PeIleHn, CIIOCOOHO afalTUPOBaThCA K OBICTPO MEHAIO-

HIUMCS YCJIOBUIM KU3HU;

= HANTPABJEHHOCTh OOyUYeHWA Ha CHUCTeMaTUYecKoe IIPUOoOIeHre
yuammuxcsa K cCaMOCTOATeIbHOI Mo3HaBaTeNbHOH MesATeJIbHOCTH,
HAYYHBLIM METOAAM IIO3HAHWUS, (DOPMHUPYIOINIMM MOTUBAIIUIO U
pasBuTHE CIOCOOHOCTEel K XUMUH;
obecIieueHre yCJIOBUM, CIOCOOCTBYIOIINX HNPHOOpEeTeHMnIo o0yua-
IOIITUMMUCSA OIBITA PA3HOOOPA3HOM MeATeTbHOCTY, ITO3HAHUS U ca-
MOIIO3HAHMUSA, KJIOUEBBIX HABBIKOB (KJIOUEBBIX KOMIIETEHIIU),
HMEIOIUX YHUBEPCAJIbHOE 3HAUEHNE IJIA PA3JIUYHBIX BUIOB Hesd-
TeJIbLHOCTH;
dopmMupoBaHMe YMEHUN O0BACHATL U OI[EHUBATh ABJIEHUSI OKPY-
JKaloIero Myupa Ha OCHOBAHUM 3HAHUM W OIBITA, ITOJYUYEHHBIX
IpY UBYYEHUU XUMUU;
= hopMUPOBaHILE ¥ 00YyUAIOMINXCA IT'YMaHUCTUUYECKUX OTHOIIIEHNI,
MOHNMAHUSA IIEHHOCTH XUMUYECKUX 3HAHUI AJIS BLIPAOOTKU 9KO-
JIOTUUYECKH I1eJIecO00pa3HOro IMOBEeIeHNs B ObITY U TPY/AOBOI ges-
TeJIbHOCTU B IEeJAX COXPAHEHUS CBOETO 3J0POBLA U OKPYKalo-
el IPUPOAHO Cpeabl;
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® pa3BUTHE MOTHUBAINU K 00YUEHHNIO, CIIOCOOHOCTE K CAMOKOHTPO-
JII0 1 CAMOBOCHUTAHMNIO HA OCHOBE YCBOEHUS OOIIeUETOBEUECKUX
IIEHHOCTEe, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HPOMUJIA W Ha-
IPaBJIEHHOCTHU AAJBHEMNIero o0yueHus.

MECTO YYEBHOTO NMPEAMETA «XUMUA» B YYHEBHOM MJAHE

B cucreme o61mero o6pasoBaHus « XUMUS» IPU3HaAHA 0053aTeIb-
HBIM Y4eOHBIM IPEJMEeTOM, KOTOPBIM BXOJUT B COCTAB IIPEIMETHOMN
obsacTu «EcTecTBeHHO-HAyUYHbBIE IPEIMEThHI» .

VYuyeOHBIM IIJIAHOM Ha €€ maydeHue orBegeHo 136 yueOHBIX ua-
coB — 10 2 U B HefiesIi0o B 8 1 9 Kj1accax COOTBETCTBEHHO.

s Kamkaoro Kjaacca IpegycMOTPEHO pesepBHOe yuebHoe BpeMs,
KOTOpO€e MOJKeT OBITh MCIOJIB30BAHO YUYAaCTHHUKaAMM 00pasoBaTe -
HOT'0 mIpoIllecca B IeJasaX (OPMUPOBAHUS BAPUATUBHOMN COCTABJISIO-
mieii comep:KaHUsS KOHKpPETHOII paboueil mporpaMmbl. IIpm sTom
obsizaTesbHasA (MHBapUAHTHAA) YaCTh COAEPKaHUA IIpeMeTa, ycra-
HOBJIEHHAA IPUMePHOI paboueil mporpaMMoii, 1 BpeMsi, OTBOAUMOE
Ha eé usyueHue, JOJKHbBI ObITH COXPaHEHbI IIOJTHOCTHIO.

B cTpykType mpumepHOii paboueii mporpaMMBbI HAPAAY C ITOACHU-
TeJIbHOM 3alIMCKO BBIAEJEHBI CJeIyIOIIe Pasaesabl:

= ITaHUPYyeMbIe Pe3yJIbTAThl OCBOEHUs yuyeOHOro mpeamera «Xwu-
MUsA» — JUYHOCTHBIE, MeTaIllPpeAMeTHEIe, IPeJMeTHbIE;

= comepsKanme yueOGHOro mpeaMeTa « XuMHusA» 0 roJaM O0yUeHUs;

= IPpUMEPHOe TeMaTUuUYecKoe ILJIaHUPOBaHue, B KOTOPOM AeTaJInu3M-
poBaHO comep:KaHNe KaKI0M KOHKPEeTHOHM TeMbl, YKa3aHbl KOJIU-

YeCTBO YacOB, OTBOAMMBIX Ha €€ M3yuyeHue, U OCHOBHBIE BUIBI

y4eOHOH JesATeJbHOCTH YUEeHUKA, (hopMupyeMble IPU U3YUCHUU

TeMbl, IPUBEJEH IIepeYeHb NeMOHCTPAIlNii, BHIIOJHAEMBIX YUM-

TeJeM, U IepedeHb PeKOMEHAYeMbLIX Jab0opaTOPHBIX OIBITOB U

OPaKTUYECKUX PAbOT, BHIMOIHAEMbBIX YUAIITUMUCH.

8 MpumepHas paboyas nporpamma



COAEPXAHUE YYEBHOIO NPEAMETA «XUMUA»

8 KJIACC

I'IepBOHaqaanble XUMUYECKUe NOHATUA

IIpeagmer xumum. Posib XuMum B :KU3HU UegoBeKa. Teja u Bele-
ctBa. PusnuecKkue cBOICTBa BelecTB. ArperaTHoe COCTOSHUE Be-
miecTB. IIoHATHE 0 MeTOAaX MO3HAHUSA B XUMUU. XUMUSA B CCTEME
Hayk. HucThle BelecTBa 1 cMecu. CIocoObI pasesieHusa CMeceii.

ATOMBI U MOJIeKYJIbI. XUMHUUYEeCKHre daeMeHTbl. CUMBOJIBI XUMU-
YeCKHUX dJ1eMeHTOB. IIpocThie U CJI0KHbBIE BelecTBa. ATOMHO-MOJIEe-
KyJApHOE YUeHue.

Xumuueckas popmysaa. BaaleHTHOCTh aTOMOB XUMUYECKUX dJIe-
MEHTOB. 3aKOH IIOCTOSHCTBA cocTaBa BemlecTB. OTHOcCUTeJIbHAsS
aToMHasa macca. OTHocUTeJbHAsA MOJIeKYyJIsdpHasa macca. MaccoBas
IOJIA XUMHUYECKOTO 3JIeMEHTA B COeIUHEeHN .

duzuvecKre U XUMUUYECKHUE ABJIeHUA. XUMHUUEeCKasd peakIiiua u
eé mpu3HaKu. 3aKOH COXpaHeHNs MAacchl BeIecTB. XUMHUUYEeCKUe
ypaBHeHuA. Kiaccudpukanusa XUMIUYECKUX peaknuii (coefuHeHNd,
pasiosKeHus, 3aMeIleHnd, 00MeHa).

XuMnuuecKU 5KCIIEPIMEHT: 3HAKOMCTBO C XUMUUECKOH II0Cy0M,
c IIpaBUJIaMu PabOThI B Ja00OpaTOPUM U IIPpUEMAMU OOpAaIleHUs C Ja-
6OpaTOPHBIM OOOPYZOBaHMEM; M3yUeHHe U omucaHme (PU3UUECKUX
CBOIiCTB 00pas3IloB HEOPTaHUUECKUX BeIecTB; HaOJoneHne (pusmue-
ckux (ILIaBJIeHWe BOCKAa, TadHUe JIbAAa, pacTUpaHUe caXapa B CTYIIKe,
KHUIeHte 1 KOHJEeHCAIIUI BOJbI) U XUMHUUeCcKuX (TopeHne CBeun, IIpo-
KaJnBaHUEe MEIHOI IPOBOJIOKM, B3aUMOIENCTBIE MeJjia C KHUCJIOTOM)
ABJIEHU, HAOJIIOIeHe 1 ONMCcaHWe IPU3HAKOB IIPOTEKAHUA XUMUUe-
CKUX peakIuil (pasjiosKeHWe caxapa, B3amMOJAeHCTBUEe CEPHOU KUC-
JIOTHI C XJIOPUAOM Oapusi, pasioxkeHnue ruapokcuna meau(Il) mpu ma-
TpeBaHNM, B3anMOAeMCTBIE Keje3a ¢ pacTBopoM coiu menu(Il)); mus-
yueHre CcIoco00B pasfeeHus cMmeceil (C IIOMOINbIO MATHUTA,
¢unbpTpoBaHMe, BhITApUBaHMWE, IUCTUWILIAINUSA, Xpomartorpadusd),
IpOBeJeHIe OUNCTKHY ITIOBAPEHHOI cOJIM; HAOIIoNeHre U OIIcCalune pe-
3yJBTATOB IIPOBENEHUS OIbITa, UJLTIOCTPUPYIOIIEro 3aKOH COXpaHe-
HUA MacChl; CO3aHNe MOJeJel MOJIeKy.JI (IIIapoCTePKHEeBhIX ).

BaxHelwme npeacTaBUTENN HEOPraHUYECKUX BELLECTB

Bosnyx — cmech raszoB. CocraB Bosnyxa. Kuciopon — ssiemeHT 1
mpocTtoe BelllecTBo. HaxosxkIeHue Kuciopoja B IIpupoge, Gusmue-
CKUe U XMMHUUecKUe cBovcTBa (peakinuu ropeuud). Oxcugbl. IIpu-
MeHeHUe Kucjaopona. CocobnI IoIyyeHUS KUCJI0poAa B sjabopaTo-
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puu U IIPOMBIIIIJIEHHOCTH. KPyroBopoT KuCJIOpoda B IIPUPOIE.
030H — ayutoTponHaa MOANMUKAIIUA KUCJI0POaa.

TennoBoii s PeKT XUMHUUECKON peaKInuM, TePMOXHUMUUYECKUEe
ypaBHEHUA, 9K30- U 9HAOTePMHUUECKUe peaKuu. TOnInBO: yroab u
MeTaH. 3arpssHeHHe BO3[yxXa, yCUJeHNe IIapHUKoBoro sddexra,
paspylieHne 030HOBOTO CJIOA.

Bopopon — syieMeHT U IIpocToe BelllecTBO. Haxo:kaeHme BOgOpPO-
Ia B mpupoje, husuuecKkue 1 XUMUYEeCKHe CBOMCTBA, IIPUMEHeHNeE,
CIIOCOOBI moyueHus. KuciaoTel u conu.

KomnuuectBo BeriectBa. Moiis. MossapHas macca. 3aKoH ABorajapo.
MosnsapHbIi 00BbEM ra3oB. PacuéThl 10 XMMUUYECKUM YPABHEHUAM.

dusnyecKkure cBOMcTBa BOALI. Boma Kak pacTBOpuTeb. PacTBo-
pbl. HachltleHnHble 1 HEHACHIINIEHHBIE PACTBOPLI. Pacmeopumocmsv
sewecms 6 gode.! MaccoBad JoJIsI BellleCTBA B pacTBOpe. XuMuUUe-
ckue cBoiicTBa Boabl. OcHoBaHUs. PoJIb pacTBOPOB B IIPUPOJE U B
JKUB3HU YesjoBeKa. KpyroBopoT BoAbI B IpHUpOae. 3arpA3HeHne IIpu-
pomHbBIX BoA. OXpaHa ¥ OYMCTKA IPUPOAHBIX BOJ.

Knaccupukammsa meopranndeckux coegunenuii. Oxcunpi. Kiaac-
cudpuKanmusa OKCHUIOB: coJieobpasyroinue (OCHOBHBIE, KHCJIOTHBIE,
amdoTepHble) W HecoJsieobpasyionue. HomMeHKJaTypa OKCHIOB
(MexOyHapomHad W TpUBUAJbHAA). PUMUECKUEe W XUMHUYECKUHe
cBoiicTBa oKcuaoB. IloryueHnre oKCHUI0B.

OcHoBanusa. Kinaccuduraiima OCHOBAHUM: IIEJOUYN U HEPACTBO-
pumMbie ocHOoBaHUs. HoMeHKIaTypa OCHOBaHUU (MeXKIyHApOIHAA 1
TpUBUAJIbHAA). PU3MUECKUE U XUMUUYECKNE CBOMCTBA OCHOBAHUM.
IToryuenue ocHOBaHUIA.

Kucnorel. Kiaaccudpurxamua xwuciaor. HomeHKJaTypa KHCJIOT
(MexOyHapomHad W TpUBUAJbHAA). PUWUECKHEe UM XUMHUYECKUe
cBoiicTBa KuciaoT. Psag aktusHoctu metasriioB H. H. Bekerosa. Ilo-
JydyeHUe KUCJIIOT.

Conu. Homenkaarypa coJeii (MeXIyHapOoaAHAS M TPUBUAJIbHAA).
dusnuecKue 1 XUMHUUECKMe cBoiicTBa coJieii. [Tonyuenue comeii.

T'enermueckasa cBA3L MEXKAY KJacCcaMM HEOPraHWYECKUX COeIU-
HeHUuI.

XUMUUECKUNA 9KCIIEPUMEHT: KaueCTBEHHOEe OIpeNesieHre Coaep-
JKaHUA KMCJIOPOoJia B BO3AyXe; IMoJIydeHue, coOupaHue, paciio3HaBa-
HIE U U3yUYeHNre CBOMCTB KHCJI0POoaa; HAOIogeHre B3auMOoeICTBU A
BEIIEeCTB C KUCJIOPOAOM 1 YCJIOBUSA BOBHUKHOBEHUSA U TPEKPAIIIeHU I
ropeHus (moskapa); oO3HaKOMJIEHUEe ¢ o0pasimaMu OKCHUI0B U OIMca-
HIEe UX CBOICTB; IIOJIyUeHNe, cCOOMpaHue, paciio3HaBaHue U U3yue-

1 KypcuBoMm 0603HAaUeH y4ueOHBINI MaTepuay, KOTOPBIH M3ydaeTcs, HO He
BBIHOCHUTCA Ha IPOMEXKYTOUYHYIO 1 UTOTOBYIO aTTE€CTAIlUIO.
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HUe CBOMCTB BoAopoja (ropeHue); B3BanMOAeCTBUE BOAOPOAA C OK-
cugom menu(1l) (Bo3MOKHO MCIIOJIbL3OBaHME BUIEOMAaTEePUAJIOB); Ha-
OJIomeHe 00pPas3IoB BEIeCcTB KoJIMuecTBOM 1 MOJIb; MccaegoBaHUE
0COOEHHOCTEi PACTBOPEHHS BeIeCTB C PAa3JIUYHON pPacTBOPUMO-
CTBHIO; IIPUTOTOBJIEHE PACTBOPOB C OIIPEIEJEHHOII MacCOBOI HoJIeit
PacTBOPEHHOI0 BEIeCTBa; B3anMO/IeHCTBIE BOALI C MeTaiamMu (Ha-
TpueM W KaJjblueM) (BO3MOXKHO HCIIOJNIb3OBAaHWE BUJeoMaTepua-
JIOB); OIIpejie/ieHre PACTBOPOB KHCJIOT U1 IIeJIoUeil ¢ IIOMOIIbIO MH-
IUKATOPOB; UCCJIeIOBaHNE 00PA3I[0OB HEOPraHNYECKUX BEII[eCTB pas-
JUYHBIX KJIACCOB; HaOJIOMeHNe N3MEHEeHNUsI OKPACKU MHAUKATOPOB
B pacTBOpPAax KHUCJOT U IIfeJioueii; N3yUeHne B3auMOIAeMCTBUA OKCIH-
na menu(Il) ¢ pacTBopoM cepHOIT KHCJIOTHI, KMCJIOT C MeTaJJiaMu,
peaxkuii HelTpaaIusaiui; IoJydeHre HepacTBOPUMEIX OCHOBAHUIA,
BBITECHEHME OJHOT0 MeTAaJJa APYIMM M3 PACTBOPA COJIH; PeIlleHue
SKCIIEPpUMEHTAJbHEIX 3aa4 II0 TeMe «BaskHelire Kjaacckl Heopra-
HUYECKUX COCIUHEHUMN » .

Mepuoguueckunin 3aKoH u Nepuogunyeckas cucrema
xumuyeckux snemeHToB [l. U. Menpeneea. CtpoeHune atomoB.
Xumunyeckas cBa3b. OKMCAUTENIBHO-BOCCTAHOBUTENIbHbIE PeaKLUM

IlepBble MONIBLITKY KJaacCUPUKAIINY XUMUUECKUX 9J1eMeHTOB. I1o-
HSTHE O I'PYHIIaxX CXOAHBIX 3JIeMEHTOB (I[eJIOUHBbIE U IeJIOUHO3e-
MeJbHbIe METAJLJIbI, TaJoreHbl, MHEPTHbIE Trad3bl). JJIeMEHTHI, KOTO-
prle 06pasyoT aM(OTepPHbIe OKCUIBI ¥ TUAPOKCHUILI.

Ilepuoguueckuit 3akoH. Ilepumognmueckass cucTeMa XMUMHUUYECKUX
snemenTOB [l. 1. MenneneeBa. KoporkomneprnogHasa m AJIMHHOIIEPU-
onHasi popmbl IleproguUecKo CHUCTEMBI XMMHUUYECKUX JI€MEHTOB
. Y. MenneneeBa. Ilepuoasl u rpynmnbl. PusnyecKuil CMBICJ TO-
PAIKOBOrO HOMEPa, HOMEPOB MePUOa U I'PYIIILI 9JIEMEHTA.

Crpoenune atroMmoB. CocTaB aTOMHBIX Anep. 130Tonbl. DJIeKTPOHBI.
CrpoeHnue 3JIeKTPOHHBIX 000JI0UeK aTOMOB ITepPBLIX 20 XUMHUUECKUX
saemeHTOB Ilepumonmnueckoit cucremsl [l. 1. MengeneeBa. XapakTe-
PHCTHKA XMMHUYECKOT0 9JIeMeHTa 10 ero IIoJIoKeHuio B Ilepuoanue-
ckoii cucreme . 1. MenaeneeBa.

3aKOHOMEPHOCTH U3MEHEeHHUA Pajuyca aTOMOB XUMUYECKUX dJie-
MEHTOB, METAJJINUYECKUX U HeMeTAJINYEeCKUX CBOMCTB II0 IPyIIam
u nepuogam. 3uaueHue Ilepuoaguueckoro sakoHa u Ilepuoguueckoit
CHCTEMbl XMMUUYECKUX 9JIEMEHTOB AJIA Pa3BUTUS HAYKU U IIPAKTHU-
ku. [I. . MeunpeneeB — yUYEHBIN U IPaKIaHUH.

XuMmuueckasi ¢BA3b. HoBayieHTHasA (mOJsApHAA U HEIOJAPHAA)
CBfA3b. JJIEKTPOOTPUILATEIHLHOCTh XUMUUECKUX 3J1eMeHTOB. MloHHasA
CBA3b.

XUMUA. 8—9 knaccel 11



Cremnens okuciaeHusa. OKUCIUTEIbHO-BOCCTAHOBUTEIbHEIE PeaK-
muu. IIporecchl OKUCIEHUA U BOCCTaHOBIeHUsI. OKUCIUTENN U BOC-
CTaHOBUTEJIH.

XUMHUUYEeCKUil SKCIIePUMEHT: U3yUeHe 00pas3IoB BeIleCTB MeTaJI-
JIOB ¥ HEMETAJIJIOB; B3aUMOJAENCTBUE I'MAPOKCHUAA IINHKA C PACTBO-
paMu KUCJIOT U ITleJI0OUei; IpoBeJeH1e OIIBITOB, UILTIOCTPUPYIOITUX
OpUMepPbl OKMCIUTEJIbHO-BOCCTAHOBUTEIbLHBIX peaKIuil (ropeHue,
peaKIuy PasioKeHnsd, COeTUHEHU ).

MexnpeameTHble CBA3MN

Peanusanus MeXIpeaMeTHBIX CBA3€H NPU MU3YUEHUU XUMUU
B 8 KJIacce OCYIIeCTBJIsIETCA Uepes NCIOIb30BaHMe KaK O0IIUX ecTe-
CTBEHHO-HAYUYHBIX IIOHATUI, TaK 1 IIOHATUHN, ABJIAIOIINXCA CUCTEM-
HBIMH JJIS OTAEJbHBIX IPEeIMETOB €CTECTBEHHO-HAYYHOTO [TUKJIA.

O6111e ecTeCTBeHHO-HayUHbIE IOHATUA: HaYYHBIN (DAKT, TUIOTE-
3a, Teopus, 3aKOH, aHAJIN3, CUHTE3, KJacCu(puKaIiusd, Iepuosmi-
HOCTb, HaOJIIOfeHNe, YKCIEePUMEHT, MOAeJNpPOBaHNE, M3MepeHue,
MOJeJIb, ABJIEHUE.

dusmKa: MmaTepusd, aToOM, 9JIEKTPOH, IIPOTOH, HEHTPOH, MOH, HY-
KJIUM, U30TONBI, PAMOAKTUBHOCTD, MOJIEKYJIA, 3JIeKTPUUYECKHUI 3a-
pdn, BemiecTBo, TeJ0, 00bEM, arperaTHOE COCTOAHNE BeIllecTBa, ras,
dusnUecKre BeJINUYNHBI, €IUHUIILI U3MEepPeHnsd, KOCMOC, ILJIAHETHI,
3Bé3anl, CoiHITe.

Buoaorusa: ¢gorocunTes, AbIxanue, 6uochepa.

Teorpadusa: armocoepa, rugpochepa, MUHEepPaIbl, TOPHbIE IIOPO-
IbI, IIOJIE3HBIE NCKONaeMble, TOILJINBO, BOJHBIE PECYPCHI.

9 KNACC

BewecTtBo U xummnyeckas peaKuua

Ilepuonmueckuii 3akoH. Ileprogmueckas cucTeMa XMMHUUYECKUX
snemeHTOB [I. 1. MengeneeBa. CTpoeHre aToMOB. 3aKOHOMEDPHOCTH B
M3MEeHEHUU CBOMCTB XMMUUYECKHX IJIE€MEHTOB II€PBBLIX TPEX II€PHO-
OB, KaJInsd, KAJbIIUA 1 UX COEIUHEHNI B COOTBETCTBUH C IIOJOKEHM-
eM sJIeMeHTOB B IlepuoamnuecKkoii crucTeMe 1 CTPOeHeM UX AaTOMOB.

CrpoeHue BelllecTBa: BUAbI XUMUYECKOI cBsa3u. TUIIBI KpUCTAT-
JUYECKUX PEIIEéTOK, 3aBUCUMOCTD CBOMCTB BeIleCcTBA OT TUIIA KPU-
CTAJIINYECKON PEINETKY U BUAA XMMUYECKON CBA3HU.

Kraccudpurkanus m HOMEHKJAaTypa HEOPraHWYEeCKUX BeIeCTB
(MexOyHapomHasa U TpUBUAJIbHAA). XUMHUYECKMHE CBOIMCTBa Be-
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IIeCTB, OTHOCSIIUXCS K Pa3JIMYHBIM KJacCaM HeOPraHMYeCKUX CO-
eINHeHUH, TeHeTUUeCKAas CBSI3b HEOPTAHUYECKUX BEIIeCTB.

Kraccupuranmsa XuMUUECKUX PeaKI[Ni 10 PasJINYHbIM IIPU3HA-
KaM (II0 YHCJIY ¥ COCTABY YUACTBYIOIIUX B PeaKI[NH BEII[eCTB, II0 Te-
mIoBoMy 3P(deKTy, Mo U3MEHEeHUIO CTelleHell OKMCIeHUS XuMuue-
CKUX 3JIEMEHTOB, IO 00pATHMOCTH, II0 YYaCTHUIO KaTajausaTopa).
9K30- U SHAOTEPMHUUECKUE PEaKIINU, TEPMOXMUMHUECKUE YpaBHe-
HUA.

IToHATHE 0 CKOPOCTH XMMHUUECKOI peakiunu. [louaTue 06 oopaTu-
MBIX ¥ HEOOPATUMBIX XUMUUYECKUX peakiuax. [IoHATre 0 TOMOTeH-
HBIX U TeTepPOTeHHBLIX peaknusx. IIonamue o xumuieckom pasHo-
secuu. Paxmopul, 8AUAOUUE HA CKOPOCMb XUMULECKO peaKyuu U
NOJIONCEHUEe XUMULECK020 PABHOBECUS.

OKUCIUTEJTbHO-BOCCTAHOBUTEIbHBIE PEAKIIUN, 3JIEKTPOHHEBIH 6a-
JIAHC OKMCJIUTEJIbHO-BOCCTAHOBUTEJNLHON peakKmnuu. CocrasiieHue
ypaBHEHU OKNCJIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKITUH C UCIIOIb-
30BaHMEM MeTO/la 9JIEKTPOHHOIro OajiaHca.

Teopus 3JeKTPOSUTUUYECKOH AUCCOIMMAIINN. DJIEKTPOJUTHI U He-
SJIEKTPOJUTHI. KaTuoHbl, aHMOHBI. MeXaHM3M IHUCCOIIUAIINN Be-
IIIEeCTB C PA3JIMUYHBIMU BUAAMU XUMUUYECKOi ¢cBA3u. CTeleHb JUCCO-
nuanuu. CuibHbIE U cJIa0ble 3JIeKTPOJUTEI.

Peaxiiuu moHHOTO OOMeHa. YCJIOBUA MIPOTEKAHUA PeaKI[uil MOH-
HOro oOMeHa, IOJHbIE U COKPAIlEHHbIE NOHHbIE YPABHEHUSA pPeak-
nuii. CBolicTBa KUCJIOT, OCHOBAHUM U COJIeiil B CBeTe IIpeCcTaBJIeHI
00 9JIEKTPOJUTHUUECKON Aucconuanuu. KauecTBeHHbIE peaKI[uy Ha
uoHbL. ITonamue o ezudpoause coneil.

XUMHUUYECKUIl SKCIEPUMEHT: O3HAKOMJIEHHE C MOAEJAMU KpPHU-
CTAJIINYECKUX PEIIETOK HeOPraHWUeCKUX BEIeCTB — METAJIJIOB U
HeMeTaJJIOB (rpaduTa 1 aamMasa), CJIOKHBIX BeIlecTB (XJiopuma Ha-
TPpHUA); UCCIeTOBaHME 3aBUCUMOCTY CKOPOCTH XUMIUUYECKOH peaxkIium
OT BO3IEHCTBUS PA3JHUUYHBLIX (DAKTOPOB; HCCJIEAOBAHUE SJIEKTPOIIPO-
BOJHOCTH PacCTBOPOB BEINECTB, IIPOIlecca AUCCOITUAIIUU KUCJIOT, ITe-
JoUeil 1 coJieit (BOBMOYKHO MCIIOJIb30BaHUE BUAeOMATEPUAJIOB); IIPO-
BelleHNUe ONBITOB, MJLIIOCTPUPYIONINX IIPU3HAKU IIPOTEKaHUA peak-
nmuit moHHOro oOmeHa (oOpasoBaHMe oOcagKa, BBIJEJIEeHWE Tasa,
o6pasoBaHme BOJbI); OMBITOB, MJJIIOCTPUPYIOINUX TPUMEPHI OKMCJIM-
TeJIbHO-BOCCTAHOBUTEJIbHBIX peaKkIuili (ropeHue, peakIiiuum PpasJo-
JKeHUs, COeIUHeHNs); paclio3HaBaHNe HEOPTaHUUECKUX BeIeCTB C
IOMOIIbI0 KAUYECTBEHHBIX PEeaKIlNii Ha WOHBI; pPelleHne SKCIIepH-
MEeHTaJbHBIX 3a1a4.
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Hemetannbl u ux coegmHeHus

O611asa xapakTepucTuKa rajoreHoB. OcCOGeHHOCTH CTPOEHUS aTo-
MOB, XapaKTepHble cTeneHu oxkuciaeHus. Crpoenne u pusuyecKUe
CBOMCTBA IIPOCTBLIX BEII[ECTB — rajIOTeHOB. XMMUUYECKHEe CBOMCTBA
Ha IpuMepe xJopa (B3ammojelicTBUe C MeTalJaMi, HeMeTaJLJIaMu,
mesiouamMu). XJyaoposomopona. CondaHas KMCJIOTa, XUMUYECKEe CBOM-
CTBa, MOJIyueHue, IpuMeHeHue. [leficTBUe XJiopa U XJOPOBOAOPOAA
Ha OpPraHu3M uUejioBeKa. BasKHeMIIre XJOPUALI U UX HaXOXKIeHUe
B IIPUPOIE.

Ob61asa xapakTepucTuka sjaeMeHToB VIA-rpynnsl. Oco6eHHOCTU
CTPOEHMUS ATOMOB, XapaKTePHbIE CTEIIeHN OKUCJIEHU.

CrpoeHne u GpusuyecKUe CBOMCTBA MPOCTHIX BEIECTB — KUCJIO-
poza 1 cepbl. AJLJIOTPOIIHBbIEe MOAM(PUKAITMY KHCIOPOaa U cepbl. X11-
MuuecKue cBoiicTBa cepbl. CepoBomopos, cTpoeHMe, QU3NUIECKUe U
XuUMuYecKue cBoiicTBa. OKCuABI cepbl KaK IPeJCTaABUTENIN KUCIOT-
HBIX OKcuaoB. CepHad KucaoTa, pU3UUecKre U XUMUUYECKUe CBOM-
cTBa (00IIMe KaK HIpPeNCTAaBUTEJNA KJjacca KHCJIOT U cHenuduye-
ckue). XuMHUUeCcKIe peakIliui, JeKalliie B OCHOBE IPOMBIIILIEHHOTO
cmocoba moJiyuyeHUA cepHOM KucaoThl. I[Ipumenenue. Conu cepHOM
KMCJIOTHI, KaueCcTBeHHAs peaKIius Ha cyJjabpar-uon. HaxomxaeHue
CepHl U eé coefUHeHN B Ipupofe. XUMHuUeCcKoe 3arps3HeHne OKPY-
JKaroIel cpelbl COeAUHEHUSIMHU cephl (KUCIOTHBIE JOMKAU, 3arpAs-
HeHMe BO3AyXa U BOAOEMOB), CIIOCOOBI €r0 ITPEeIOTBPAIIeHU .

O61mas xapakTepuCTUKa 3j1eMeHTOB VA-rpynnbl. OcoGeHHOCTH
CTPOEHUS aTOMOB, XapaKTepPHbIe CTEIIeHN OKUCJIEHU .

AsoT, pacupocTpaHeHUe B IpUpoze, husmuecKkmue u XUMUIECKUE
cBoiictBa. KpyroBopot azora B mpupoje. AMMHuakK, ero GusnyecKue
U XUMUYECKUe CBOIMCTBA, MOJydeHUe W mpuMeHeHue. Coam aMMo-
HUuA, uxX pusnUecKre 1 XUMUUYeCKHe CBOMCTBa, IpuMeHenne. Kaue-
CTBEeHHAs PeaxIlus Ha MOHBI aMMOHUA. A30THAS KUCJIOTA, €€ IIOJy-
yeHUEe, QUINUECKUe U XUMUYECKHe CBOMcTBA (00III1e Kak IIpeacTa-
BUTEJA KJlacca KHCJIOT U clenuduueckue). Hcmosnb3oBaHUe
HUTPATOB U COJIei aMMOHUS B KaueCTBe MUHEPAJIbHBIX YIOOPEeHUH.
XumMuueckoe 3arpsasHeHHe OKpPYysKamwIleil cpeabl COeTUHEHUIMU
asora (KUCJIOTHBIE MOMKIM, 3arpsA3HEeHNe BO3AyXa, IIOYBBI X BOLOE-
MOB).

dochop, andorponusie mogupukramuu pocdopa, husnueckue u
xuMmuueckmue coiictBa. Okcuna pochopa(V) u pochopuaa Kucaora,
dusnuyeckue U XUMUYECKUEe CBOMCTBA, IoJydeHue. Mcroab3oBaHue
docdaToB B KauecTBe MUHEPAJIbHBIX YIOOPEHMIT.

Ob611asa xapakTepucTuka sjaeMeHToB IVA-rpynnsl. Oco6eHHOCTU
CTPOEHUS aTOMOB, XapaKTepHbIe CTEeIeHU OKUCICHUS.
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VYraepon, allsIOTPOIHBIE MOAUMDUKAIINN, PACIIPOCTPAHEHE B IIPU-
poze, husmuecKye U XUMHUUEeCKUe cBoicTBa. Ancopbnua. Kpyroso-
port yriepoma B mpupoge. OKcumbl yriiepoia, nx pusnuecKue 1 Xu-
MHUUYeCKUue CBOMCTBA, MeHCTBUE Ha KUBbIe OPTAHU3MBI, IIOJyUYeHUe
¥ IIpUMeHeHte. JKOJOrnuecKue IIpodaeMbl, CBA3aHHbBIE C OKCUIOM
yraepona(IV); rumoresa rio6aJbHOTO MOTEIJIEHUS KJIMMAaTa; Iap-
HUKOBLI a)(peKT. YTrosbHasaA KMCJIOTA U €€ COIU, X (PU3nuUecKre 1
XUMUYECKUe CBOMCTBA, MOJyUYeHNe U NMpuMeHeHue. KauecTBeHHasd
peakmus Ha KapOoHaAT-MOHBI. Vcmoab3oBaHue KapOOHATOB B OLITY,
MeIuIlHe, TIPOMBITIIJIEHHOCTH! 1 CEJIBCKOM X031 CTBe.

IlepBoHaUanbHBIE MOHATUA 00 OPraHWUYECKMX BeIllecTBaxX Kak
0 coeqUHEHUAX yriaepona (MeTaH, 9TaH, dTUJIEH, alleTUJIeH, 9TaHOJ,
TIINIEPUH, YKCYCHAs Kucaora). Mx cocmas u xumuueckoe cmpoe-
nHue. IloHATHE 0 GMOJOTMUYECKN BasKHBIX BeIlleCTBaX: KUpax, OeJi-
KaX, yIVIeBoJlaX — U WX POJIN B JKU3HU UYejoBeKa. MamepuaabHoe
e0uHCmMaB0 OP2aAHUYECKUX U HeOP2AHUYECKUX COeOUHeHUIL.

KpemHunii, ero pusnueckue u XMMHUUYECKNe CBOICTBA, MOJyUeHHUE
u npuMmeHenue. CoemnHeHUA KpeMHUA B mpuponae. OO6iime mpen-
craByenHus 00 okcuge Kpemuusa(IV) u kpemHuueBoi Kucaore. Cuim-
KaTbl, UX HCIIOJb30BaHUE B OBITY, MEeIUIIMHE, ITPOMBIIILJIEHHOCTH.
Bascrnellutue cmpoumeJivHble MAMeEPUALbL: KePAMUKA, CMeK0, Ue-
MmeHm, 6emon, dcene300emon. Ilpobremvr 6€30nacH020 UCNONLLIOEA-
HUS CMPOUMEeNbHbLX MAMepPuUaLos 8 N08CeOHe6HOI HUSHU.

XuMHUYeCKUH 9KCIEePUMEHT: H3ydyeHUe o0pasloB HeopraHuue-
CKHX BeIIeCTB, CBOWCTB COJISHOW KHCJOTLI; IIPOBedeHHe Kaue-
CTBEHHBIX PeaKIIUi Ha XJOPUA-MOHBI U HAOIIOJAeHe TPU3HAKOB UX
OPOTEeKAHUS; OIBITHI, OTPaskarmine (pU3NUecKrue U XUMUUECKUe
CBOIiCTBA rajIOTEeHOB M UX COeAUHEHUI (BO3MOKHO MCIOJb30BAHUE
BUAEOMATEPUAJIOB); OBHAKOMJIEHME ¢ 00pas3rmaMu XJOPUAOB (TaJio-
TEeHUuIOB); O3HaKOMJIEHUE ¢ 00pas3imaMu cephl M €€ COeTMHEeHUAMU
(BOBMOKHO HCIOJb30BaHNE BUACOMATEPUAJIOB); HabJIIOIeHUE TPO-
mecca OOyIVIMBAHUS caxapa IoJ JelcTBUeM KOHIIEHTPUPOBAHHOM
CEepHOM KHUCJOTHI; M3yUeHNe XMMHUUYECKUX CBOMCTB pas3baBJeHHOM
CEpPHOU KWCJOTHI, IIPOBEJIEHNE KAUECTBEHHON peaKIUM Ha CYJIb-
daT-uoH 1 HaOJIIOMEHNEe TPU3HAKA €€ IPOTEeKaHNA; OBHAKOMJIEHUE
¢ ¢dusuyecKMMH CcBoOiicTBaMHU asoTa, Gocdhopa M UX COeAUHEHUHN
(BOBMOYKHO HMCHOJIb30BaHWE BUAEOMATEPUAJIOB), oOpasiiaMm as3oT-
HBIX 1 (ochOPHBIX YHOOpPeHM; IoJyUueHe, COOUpaHMe, PaclIo3Ha-
BaHIe U M3yUeHUe CBOMCTB aMMMaKa; IIPOBeJeHNe KaueCTBEHHBIX
peakuii Ha MOH aMMOHUA U (hochaT-MoH U U3yUeHUe IPU3HAKOB
X IPOTEeKaHNdA, B3aUMOAEMCTBME KOHIEHTPHUPOBAHHONW a30THOM
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KHCJIOTHI C MeIbl0 (BO3MOYKHO MCIIOJIb30BaAHNE BUAEOMATEPUATIOB);
usyueHne Mojesiell KpuCTAJJINUYeCKNX PEeIIETOK ajiMasa, rpadura,
dyanrepeHa; o3HaKOMJIEHWE C IIPOIECCOM aacOpPOIMU PACTBOPEH-
HBIX BEIeCTB aKTUBUPOBAHHLIM YIVIEM U YCTPONCTBOM ITPOTHBOTA-
3a; moJiyueHue, coOupaHue, paclIo3HaBaHUe U M3YUYEeHUE CBOMCTB
YIJIEKHUCJIOTO ra3a; IPoBeieHre KaueCTBeHHBIX PeaKIuii Ha Kapbo-
HAT- U CUJINKAT-UOHBI U N3yUeHNe MIPU3HAKOB UX IIPOTEKaHUA; 03-
HaKOMJIEHUE C IPOAYKIUEN CUINKATHON MPOMBIIIJIEHHOCTH; Pellle-
HUe 9KCIIEPUMEHTAJIBHBIX 3a7aY 110 TeMe «BaKHelIne HeMeTaLIbl
U UX COEIUHEHI» .

MeTtannbl n ux coeguHeHun

O611as XapaKTepHUCTUKA XUMUYECKUX 9JIEMEHTOB — MEeTaJJI0B
Ha OCHOBAHUU UX MOJIOKeHuA B [lepuognduecKoil cucreMe XuMHIUe-
ckux saemMeHTOB I[. 1. MenpeneeBa u ctpoeHusa atromoB. CTpoeHue
MeTa/LIoB. MeTalinuecKas CBA3b M MeTaJJandyecKas KPUCTAJLIN-
yecKas PelIéTKa. JJeKTPOXUMUUECKUN PAS HAIPAKeHU MeTaJ-
J0B. PusnUecKHre U XUMUUYEeCcKHe cBolicTBa MeTaiioB. O0miue cio-
COOBI MOJYyUYEHUI MeTaJa0B. IIoHATHEe 0 KOPPO3UU METaJJI0B, OC-
HOBHBIE CITOCOOBI 3aITUTHI X OT Koppo3uu. Craassl (CTalb, YYTYH,
ITIOPANIOMUHNM, OPOH3a) U X IPUMEHEeHUe B ObITY 1 IIPOMBIIIIIEH-
HOCTH.

IlTeounbIie METAJJIBI: TTOJOKeHMe B IlepuognuecKoil cucremMe Xu-
mMuyecKux snemeHToB [l. YI. MeHeneeBa; cTpoeHne UX aTOMOB; Ha-
XOXKJeHre B mpupone. PuamuyecKme M XmMHUUYecKHUe cBoiicTBa (Ha
npumMmepe HATpud 1 Kaaus). OKCuAbl U r’UAPOKCUABI HATPUA U Ka-
aus. IIpyuMeHeHMe IIIeI0YHBIX METAJJIOB 1 UX COeAMHEeHMA.

ITenouno3eMesbHBIE MeTAJJIBI MAarHuii M KaJIbI[Uii: IIOJOKEeHUe
B Ilepuogmueckoit cucreme xumuueckux asjiemeHToB I[. 1. Menne-
JeeBa; CTpPOeHNE UX aTOMOB; HaXOKJeHue B mpupoae. Pusuyueckue
U XMMHUUYeCKMe CBOMCTBA Maruus U KaJbliusd. BaskHelne coequue-
HUA KaabIua (OKCHUI, TUAPOKCHU, cosin). JKECTKOCTL BOABI U CIIOCO-
ObI €€ yCcTpaHeHud.

AnromMmunuii: mojgokenue B Ilepmommueckoil cucTeMe XHUMHUE-
cxux aaeMeHTOB [I. V1. MeHIeseeBa; CTpoeHe aToMa; HaxoKIeHre
B npupojse. Pusnyeckre u XUMUUYECKHE CBOMCTBA AJTIOMUHUA. AM-
doTepHbIe CBOMCTBA OKCHUIa Y TUAPOKCHUIA ATIOMUHNIA.

HKemneszo: moaoxkenne B IlepumogmuecKoil cucTeMe XUMUUYECKUX
saemenToB . V1. MeHmeneeBa; CTpoeHHEe aToOMa; HaXOXKJIeHUE B
npupone. PusnuecKre 1 XUMHUUECKUEe CBoMcTBa Keyesa. OKCUIbl,
rugpokcunbl u coan kesesa(ll) u xemxesza(Ill), ux cocras, cBoiicTBa
¥ IOJIyUeHue.
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XUMHUYECKUIl S9KCIIEPUMEHT: 03HAKOMJIEHHE ¢ 00pasiiaMu MeTaJI-
JIOB U CILIABOB, X (pU3UYECKUMU CBOMCTBAMU; U3yUEeHNE Pe3yJIbTa-
TOB KOPPO3UU METAJJIOB (BOBMOYKHO MCIOJIb30BAaHE BUJEOMATEPU-
aJIoB), 0cOOeHHOCTell B3aMMOAEHCTBUA OKCHUIA KAJNBIIUA WM HATPUI
Cc BOIO¥ (BO3MOKHO HCIIOJIL30BaHWE BHUAEOMAaTEepPHAaJIOB); HCCIENO-
BaHUe CBOMCTB KECTKOU BOABI; IpoOIlecca TOPEHU Kejle3a B KUCJIO0-
pome (BO3MOJKHO MCHOJIbB30BaHINE BUIEOMATEPUAJIOB); IIPU3HAKOB
IPOTEeKaHNA KAaUeCTBEHHBIX PeaKIIUil Ha MOHBI (MATrHUA, KaJIbIUA,
aIOMUHUNA, IUHKA, Keaeda(Il) u :xenesa(Ill), memu(Il)); mabarome-
HUe U OIMCAHNe MPOIIECCOB OKPAIMBAHUA IJIAMEHU MOHAMM! Ha-
TPpUA, KaJIud U KaJablusa (BO3MOYKHO HCIIOJIb30BaHUE BUAEOMATEPH-
aJIoB); UCcIemOBanHne aM(POTEePHBIX CBONCTB r'UAPOKCHULA ATIOMUHUA
U TUAPOKCHUIA IINHKA; PellleHre dKCIePUMEeHTAIbHBIX 3aau IO Te-
Me «BaskHelIme MeTaIbl M UX COeUHEHUI» .

Xumusa n okpyatoLas cpeaa

HoBrbie maTepuabl 1 TeXHOJOTUU. BelllecTBa U MaTepuaJbl B IIO-
BCEJHEBHOM KU3HU YeJOBeKa. XUMUA U 310poBhe. BesomacHoe uc-
OJIb30BaHIe BEIeCcTB U XUMUUECKUX peaKIuii B ObITy. IlepBas mo-
MOIITb IPY XUMHUUECKUX 0KOoraxX 1 oTpaBieHuaX. OCHOBBI 9KOJIOTU-
YeCKON TIpPaMOTHOCTH. XMWMUUYECKOe 3arpssHeHUue OKpysKaroleit
cpensl (IpeAeabHas JOMMyCTUMAaA KOHIleHTpanus Beiects — IIJIK).
Poab XxXuMuM B pelieHnu 9KOJOTHUECKUX IIPo0IeM.

IIpuponHble ICTOUHUKY YIJIE€BOA0OPOAOB (YIroJib, IIPUPOAHBII ras,
He(dTh), IPOAYKTHI UX IepPepaboTKU, UX POJb B OBITY M IIPOMBIIII-
JIEHHOCTH.

XuUMHUUYeCKnil SKCIePHUMEHT: MH3yueHNe o0pasIoB MAaTepPHAJIOB
(cTekrJy0, CIIJIaBBI METAJLJIOB, IIOJIMMEPHEIE MaTePUAJTIBI).

Mexn peaMeTHbie CBA3U

Peanuzanusa Me:KIIpeIMETHBIX CBA3EH IIPH M3YUEHUU XUMUU B
9 KJacce OCYIIEeCTBJIAETCS Uepe3 MCIIOJNb30BaHMe KaK OOIUX ecTe-
CTBEHHO-HAYUYHBIX ITOHATHUHN, TAK 1 TOHATUMN, IBIAIONIUXCA CUCTEM-
HBIMHU JIJIS OTAEJbHBIX IPEIMETOB eCTeCTBEHHO-HAYUYHOTO ITUKJIA.

OO61I11e ecTeCTBeHHO-HAYUYHbIE IIOHATHA: HaYYHBIN (PAKT, TUIOTE-
3a, 3aKOH, TeOpUs, aHAJIN3, CUHTE3, KJacCU(PpUKAIUA, IIePUOTUY-
HOCTb, HaOJIIOfeHNe, SKCIEePUMEHT, MOAeJNpPOBaHNE, M3MepeHue,
MOJeJIb, ABJIEeHNE, MAaPHUKOBLIN a3()(PeKT, TEXHOJIOTNA, MATEPHUAJILI.

dusmKa: MmaTepusd, aToOM, 9JIEKTPOH, IIPOTOH, HEHTPOH, MOH, HY-
KJINJI, N30TOILI, PAAUOAKTUBHOCTD, MOJIEKYJIA, DJIEKTPUUYECKUHA 3a-
pAn, TIPOBOAHUKY, IOJYIIPOBOAHUKY, TUIJIEKTPUKU, (POTOITEeMEHT,
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BeIIeCTBO, TeJ0, 00 bEM, arperaTHOe COCTOSTHUE BEIeCTBa, ral3, pac-
TBOD, PACTBOPUMOCTS, KPUCTAJLJINUEeCKas PeIlleéTKa, CIJIaBbl, (husu-
YyecKUe BeJMWUYUHBbI, eJUHUIBI UBMEPEeHUA, KOCMIUYeCKoe IIPOCTPaH-
CTBO, IIJIaHETHI, 3BE3AbI, CoHIIE.

Buosorusa: dorocunres, apixanue, 6uochepa, sKocucreMa, MU-
HepaJbHBbIE YAOOpEeHUA, MUKPOIJIEeMEHThI, MAKPO3JIEMEHTHI, TTHTa-
TeJIbHBIE BelllecTBA.

T'eorpadus: armocoepa, rugpochepa, MUHepPaabl, TOPHbIE IIOPO-
IbI, II0JIe3HbIEe NCKOIIaeMble, TOILJINBO, BOAHBIE PECYPCHI.
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NAAHUPYEMBIE PE3VYJILTATbI OCBOEHUA
VYEBHOI0 NPEAMETA «XUMWA» HA YPOBHE
OCHOBHOIO OBLLEI0 O6PA30BAHUA

HsyueHrne XUMHUU B OCHOBHOU IITKOJIe HAaIIpaBJeHO Ha JOCTUKe-
HUe OOYyYarIUMUCA JUYHOCTHBIX, METAIPEIMETHBIX M IIPEeIMEeT-
HBIX Pe3yJIbTATOB OCBOEHUS YUEOHOTO IpeaMeTa.

JINYHOCTHDbIE pe3ynbrarthbl

JInuHOCTHBIE PEe3yJbTAThl OCBOEHHUS IIPOTrpaMMbI OCHOBHOTO 00-
ero oopasoBaHUs JOCTUTAIOTCA B XOJe OOyUeHUA XUMUU B €IUH-
CTBe yueOHOU U BOCIIUTATENbHON nesTeabHOoCTH OpraHusanuu B CO-
OTBETCTBUU C TPAAUIIMOHHBIMU POCCUMCKUMHU COIMOKYJIBTYPHBIMUA
U TyXOBHO-HPABCTBEHHBLIMU IIEHHOCTAMM, IPUHATHLIMU B O0IIIECTBE
OpaBUJIaMU M HOPMaMU IIOBEIEeHMNA U CIIOCOOCTBYIOT IIPOIlECCaM ca-
MOIIO3HAHUA, CAMOPA3BUTUS U COIIUAIN3AIINN 00y UAIOIINXCA.

JInuHOCTHBIE PE3YyJIbTATHI OTPAXKAIOT CHOPMUPOBAHHOCTDL, B TOM
YUCJie B YACTHU:

nanI/IOTVIlIECKOFO BOCNUTAHUA

1) IIeHHOCTHOTO OTHOIIIEHWSA K OTEeUEeCTBEHHOMY KYJbTYpPHOMY,
HCTOPUUYECKOMY Y HAYUYHOMY HACJeIUNI0, IOHUMAHUA 3HAUCHUST XU-
MHUYECKOM HAaYKW B JKU3HU COBPEMEHHOTO O0IIeCTBa, CIIOCOOHOCTH
BJIaIETh JOCTOBEPHOI MHMOPMAIUEN O IIePeIOBhIX AOCTUKEHUAX U
OTKPBITUAX MUPOBOM M OTEUECTBEHHON XMMUU, 3aUHTEPECOBAHHO-
CTH B HAYYHBIX 3HAHUAX 00 YCTPOICTBEe MUpPAa U O0IIeCTBAa;

I'pamp,aHCKoro BOCNUTAHUA

2) IIpencraBJ€HNUA O COIIMAJIBHBIX HOPMAaX M IIPaBUJIaAX MEXKJINY-
HOCTHBIX OTHOIIIEHU! B KOJIJIEKTHBE, KOMMYHI/IIQaTI/IBHOﬁ KoMIIe-
TEHTHOCTH B OOIIECTBEHHO MOJIe3HOM, yueOHO-1CCaeI0BaTeIbCKOMH,
TBOPYECKOU U APYruX BUAAaX AeATeJbHOCTH; TOTOBHOCTU K PasHO-
00pa3HOM COBMECTHO! [IesATEeJHLHOCTU IIPYW BBINIOJHEHUUN YUeOHBIX,
II0O3HaBaTeJIbHBIX 3a4a4, BBIIIOJTHEHMM XNMHUUYECKUX OSKCIIEPHMMEH-
TOB, CO3JaHUN y‘{e6HbIX IIPDOEKTOB, CTPEMJIEHNA K B3aNIMOIIOHUMA-
HUIO ¥ B3aTMOIIOMOIITY B IIPOIiecce 9TOi yueOHOH JeATeTbHOCTH; T'0-
TOBHOCTHU OIl€eHUBATh cBOE IIoBeOeHNEe 1N IIOCTYIIKKW CBOMX TOBapu-
el ¢ TO3UIIMU HPABCTBEHHBIX UM IIPABOBBIX HOPM C YYETOM
O0CO3HaAHUA MTOCJEACTBUI TOCTYIIKOB;

U,EHHOCTM HAy4YHOro NO3HaHua

3) MHPOBO33PEHUYECKUX IIPEICTABJIEHUNA O BellleCTBe M XUMUUE-
CKOIl peaKIiuu, COOTBETCTBYIOIINX COBPEMEHHOMY YPOBHIO Pa3BU-
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TSI HAYKU U COCTABJIAIOIINX OCHOBY [IJIsI HOHMMAHUSA CYITHOCTH Ha-
YUYHOI KapTUHBI MUPAa; IPeACTaBIeHniT 00 OCHOBHBIX 3aKOHOMEPHO-
CTSIX Pa3BUTHUS IIPUPOABLI, BIBANMOCBSA3AX UeJOBeKa C IIPUPOTHOMN
cpemoii, 0 POJIM XMWY B IIO3HAHUY 3TUX 3aKOHOMEPHOCTEI ;

4) mosHaBaTeJIbHBIX MOTHUBOB, HaIlPABJIEeHHBIX HA MMOJyYeHMUEe HO-
BBIX 3HAHUN IO XMMHU, HEOOXOAUMBIX IJISA O0'bACHEHUA HAOIIOHae-
MBIX IIPOIIECCOB U ABJIEHUIH;

5) mosHaBaTeIbHOM, MHMPOPMAIIMOHHON U YUTATEIbCKON KYJIbTY-
PBI, B TOM YHCJIE HABBIKOB CAMOCTOATEJIBLHOM PaboThI ¢ YUeOHBIMU
TeKCTaMU, CIIPABOUYHOM JIUTEPATYPOH, TOCTYIHBIMU TeXHUUYECKUMU
cpeacTBaMu MH(POPMAIIMOHHBIX TEXHOJIOTUIH;

6) muTepeca K OOyUYeHHWIO W IO3HAHUIO, JIIO003HATEILHOCTU, T'O-
TOBHOCTH U CIIOCOOHOCTHU K CaM000OpPa30BaHUIO, IPOEKTHON 1 MCCJe-
IOBATEJbCKOI MesATeIbHOCTU, K OCO3HAHHOMY BBLIOOPY HaIpaBJIEH-
HOCTH U YPOBHSA 00yUYeHU B JaJbHEHIIeM;

®opMUpPOBaHUA KYNbTYPbI 3R0POBbA

7) ocosHAHUA IEHHOCTU KU3HU, OTBETCTBEHHOT'O OTHOIIEHUS K
CBOEMY 3[IOPOBBLIO, YCTAHOBKY Ha 3J0POBBIA 00pas KU3HU, OCO3HA-
HHUS IIOCJIEACTBUM M HEIIPUATUA BPeIHBLIX IIPUBBIUEK (yrmoTpebe-
HUSA aJKOT0JIsI, HADKOTUKOB, KYPEHUs), HeOOXOJMMOCTH COOII0e-
HUS IPaBUJI 6€30IIaCHOCTH IIPU O0pAaIl[eHNN ¢ XUMUUYECKNMU Bellle-
CTBaMH B OBITY U PeaJIbHOM :KU3HU;

TpymoBoro BocnutaHus

8) nHTepeca K IPaKTUYECKOMY M3yUeHHIO Ipodeccuil 1 Tpyaa pas-
JIMYHOTO POjia, YBAKEHUE K TPYAY U Pe3yJIbTaTaM TPYAOBOH AesaTe/b-
HOCTH, B TOM 4YHCJIe Ha OCHOBE IIPMMEHEHU IPeIMeTHbIX SHaAHUM 110
XUMUHT, OCOSHAHHOTO BEIOODA MHANBUAYAIBHON TPAEKTOPUU IIPOI0JI-
JKeHUs 00pas3soBaHUA C YUETOM JIMUYHOCTHBIX MHTEPECOB U CIIOCOOHO-
CTH K XMMUH, O0IIIeCTBEHHBIX MHTEPECOB U ITOTPebHOCTel; YCIIeITHOM
npodeCCUOHAIBLHOM NesTEeJbHOCTA U Pa3BUTHUSA HEOOXOAMMBIX yMe-
HUIi; TOTOBHOCTD aJalTHUPOBATHCA B IIpod)ecCuoHaIbHOI cpefe;

JK0N0rn4YecKoro BOCNMTaHMSA

9) sKOJIOTHMUYECKHU I1eJeCO00PA3HOT0 OTHOIIMEHUS K IIPUPOAe KaK
WCTOYHUKY JKMBHU Ha 3eMJe, OCHOBe €€ CYII[eCTBOBAHUSA, TOHUMA-
HUS IIEHHOCTY 3JJ0POBOro 1 6e30IIacHOro 00pasa KU3HU, OTBETCTBEH-
HOTO OTHOINEHUSA K COOCTBEHHOMY (PU3UUECKOMY U IICUXUUYECKOMY
3I0POBbI0, OCO3HAHUSA I[EHHOCTU COOJIIONEHUA IIPABUJI 0€30I1aCHOr0
HoBeeHUA Ipu paboTe ¢ BeIlleCTBaAMHU, a TaKKe B CUTyalluAX, YIPo-
JKAIOIUX 3M0POBBIO U JKUSHU JIIOIEI;
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10) cmocoO6HOCTH TPUMEHATHh 3HAHUA, IOJydYaeMble IPU U3yUe-
HUU XUMUU, OJIS PEIIeHnsa 3aau, CBA3aHHbIX C OKPYKAaIOIeil npu-
POIHOM Cpemoil, IMOBBIMIEHNS YPOBHS SKOJOTHMYECKOH KYJIbTYpPHI,
0CO3HAHUA INIO0AJIBHOIO XapaKTepa d9KOJOTMYECKHUX IIPO0JIeM U IIy-
Tell UX pelleHus II0CPeACTBOM METOJ0B XUMUM;

11) 5K0I0TUYECKOTO MBITILJIEHUA, YMEHUA PYKOBOJACTBOBATHCI UM
B IO3HABATEJbHON, KOMMYHUKATUBHON 1 COIUAJIILHON IPaKTHUKE.

Meranpenmeﬂ-lble pe3ynbrarthl

B cocTraBe meranmpeaMeTHBIX PE3YJIbTATOB BBIAEJSIOT 3HAUUMBbIE
O (opMHUPOBAHUSA MUPOBO33PEHUS OOIeHayUYHbIe MOHATUS (3a-
KOH, Teopusi, IPUHIIUII, TUIIOTe3a, (PaKT, cucTeMa, IPoIiece, SKCIe-
PUMEHT U ApP.), KOTOPbIE€ HCIIOJB3YIOTCA B €CTeCTBEHHO-HAYUHBIX
yueOHBIX IpeaMeTax U IIO3BOJISIOT HA OCHOBE 3HAHUN U3 3TUX IIPe.I-
MeTOB ()OPMUPOBATEH IIPEICTABJICHUE O IeJIOCTHO HAYYHON KapTu-
He MHUpa, U YHUBepcajJbHble yueOHble AelicTBUs (II03HABaTeJIbHbIE,
KOMMYHHUKAaTHUBHLIE, PETYJIATUBHBIE), KOTOPbIe obecmeunBaoT Gop-
MHPOBaHNEe TOTOBHOCTH K CAMOCTOATEJBLHOMY IIJIAHMPOBAHUIO U
OCYIIECTBJIEHUIO YUeOHO AesATeJIbHOCTH.

MeTamnpeaMmeTHbIe PE3yJabTATBI OCBOEHUSI 00pa30BaTeIbHOM IIPO-
rpaMMBbl II0 XMMHUY OTPasKaloT OBJIaIeHNe YHUBEPCAJIbHBIMHY II03HA-
BaTeJbHBLIMHU AefICTBUAMU, B TOM UHUCJIE:

ba3oBbIMU NOrMYECKUMM [eNCTBUAMU

1) yMeHHMEM WHCIOJIB30BATh HPUEMBI JIOTUUYECKOTO MBIIIJIEHUS
OPU OCBOEHUU 3HAHUI: PACKPBIBATH CMBIC] XMUMUUYECKUX MOHATUHN
(BBIOENATh UX XapaKTepHble IMPU3HAKM, YCTAHABJIUBATHL B3aMMO-
CBA3Db C JPYTUMU IMOHATUSIMMT), UCIOJH30BATDH MOHATUS AJIA 00bsAC-
HEeHUSA OTAEeJbHBIX (DAKTOB U SABJEHWUI; BBIOMPATh OCHOBAHUA U
Kpurepuu AJA KiaccuPUKAINY XUMHUUYECKUX BEIeCTB U XUMuUe-
CKUX peaKIHil; yCTaHABJIMBATH IIPUUYMHHO-CJIEJ[CTBEHHBLIE CBSA3U
MeXIy 00beKTaMU M3yUeHUs; CTPOUTDH JIOTUUYECKUEe PaCCYKIeHU
(MHIYKTUBHBIE, IeIYKTUBHBIE, 110 AHAJOTUHN); JeJIaTh BLIBOJILI 1 3a-
KJIIOUEHUS;

2) yMeHUEM IPUMEHSATH B IPOIlecce MO3HAHUA HOHATUSA (IIpen-
MEeTHBIE 1 MeTanpeqMeTHbIE), CHMBOJNUYecKre (3HAKOBbBIE) MOIeI!,
HWCIIOJIb3yeMble B XUMUU, IPEe00Pa30BLIBATE IITUPOKO IPUMEHsIeMbIe
B XMMHUU MOJeJbHbIE IIPeICTaBIeHNSI — XUMHUUECKU 3HAK (CUMBOJI
5JeMeHTa), XUMuUYecKada (hopMyJia 1 ypaBHeHNE XMMUYECKOI peak-
IUU — IIPU PellleHnH y4eGHO-IIO3HABATeJIbHBIX 3a7ad; C yU4ETOM
STUX MOJeJbHBIX IIPEACTABICHUN BLIABIATD U XapaKTePHU30BaTh CY-
IIeCTBEHHbIe MPU3HAKU N3yYaeMbIX 00'beKTOB — XWMUYECKUX Be-
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IIeCTB ¥ XMMHUYECKUX PEeaKIUi; BLIABJIATH O0OI1e 3aKOHOMEPHO-
CTU, IPUYNHHO-CJIEJCTBEHHBIE CBA3SU U IPOTUBOPEUNA B N3yIaeMBbIX
mpoleccaXx W SABJEHUAX; MpeAJiaraTh KPUTEPUU OJIA BBHIABICHUA
9TUX 3aKOHOMEPHOCTell M IPOTHUBOPEUMil; CAMOCTOATEIbLHO BHIOU-
paTb cnocob perreHus yaeOHo# 3amaum (CpaBHUBATD HECKOJIBKO Ba-
PHaHTOB pellleHndA, BRIOUPATh HanboJiee MOAXOAAINI C YIETOM ca-
MOCTOSITEJILHO BBHIIEJIEHHBIX KPUTEPUER);

Ba3oBbiMU UCCef0BaTeNbCKUMU AeNCTBUAMU

3) YMeHMeM WCIIOJIb30BATH IIOCTABJIEHHBIE BOIPOCHI B KAaYeCTBE
WHCTPYMEHTa IIO3HAHUA, a TaKKe B KauecTBe OCHOBBI IJsa (hopMu-
POBaHMUA THUIIOTE3bI IO IIPOBEPKE NMPABUJIBHOCTU BBHICKA3BIBAEMbIX
CYKICHUIM;

4) npuobpeTeHue OMbITA O MJIAHUPOBAHUIO, OPTaHUB3AIINHY U TIPO-
BeIeHUI0 YIeHNUEeCKUX 9KCIePUMEHTOB: YMeHMre Ha0JI0gaTh 3a X0-
IOM IpOoIlecca, CaAaMOCTOATEJIbHO IPOTrHO3MPOBATL €ro Pe3yJbTar,
dopmysiupoBaTh 0000IIIeHN U BHIBOABI II0 Pe3yJibTaTaM IIPOBEIEH-
HOI'0 OIILITA, MCCJIEIOBAHMS, COCTABJISATh OTUYET O IIPOAEJIAHHON pa-
oore;

Pa6ortoii c uHdopmauueit

5) ymMeHueM BBIOUPATh, aHAJIU3UPOBATH U MHTEPIPETUPOBATH MH-
dopmarnuio pasiIUYHBIX BUAOB U (DOPM IIpEJCTaBJI€HUS, IMOJIydae-
MYIO U3 Pa3HBIX MCTOUHUKOB (HAYUYHO-TONYJIAPHAS JUTEepaTypa Xu-
MHUYECKOTO COep:KaHus, CIIPaBOYHbBIe TOoco0us, pecypchl IHTepHe-
Ta); KPUTHUYECKU OI€HWBATHL NPOTUBOPEUUBYIO WM HEJIOCTOBEPHYIO
nH(poOpMAaIUIo;

6) ymMeHMEeM OPUMEHATHh Pa3IMYHbIe METOIbI M 3aIIPOCHI IIPU TO-
UCKe 1 0TOope MH(POPMAIIUY 1 COOTBETCTBYIOINX HAHHBIX, HEO00XO0-
OUMBIX [JIS BBITIOJHEHUS YUeOHBIX U II0O3HABATEJBHBIX 3aaU OIIpe-
IeJEHHOTO THUIAa; IpuobpeTeHMe OMbITa B 00JIACTU WCIIOJIbL30BaAHUA
nHPOPMAITMOHHO-KOMMYHUKATUBHBEIX  TEXHOJIOTUI, OBJaJeHUue
KYJbTYPOH aKTUBHOTO MCIIOJbL30BAHUA PA3INUYHBIX ITOMCKOBBIX CU-
CTEeM; CAMOCTOATEJHHO BHIOMPATH ONTUMAJBHYIO (DOPMY IIPEACTaB-
JeHUs mHMOPMAaIUU ¥ WJJIICTPUPOBATL pelllaeMble 3aJauu He-
CIOKHBIMHU CXeMaMU, uarpaMMaMu, ApyruMu ¢GopmMamMu rpaduKu
U UX KOMOMHAIIUAMU;

7) yMeHueM MCIOJIb30BaTh U AaHAJM3NPOBATH B IIpoIecce yueOHoOi
¥ MICCJIEIOBATENbCKOM AeATEeILHOCTY NHAOPMAIIUIO O BIUAHUYU IIPO-
MBIIIIJIEHHOCTH, CEJIbCKOTO X03AMCTBa UM TPAHCHOPTA Ha COCTOSHUE
OKpYy:Karolieii IpUPOIAHOIL CPeabl;
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yHMBepcaﬂbelMI/I KOMMYHUKATUBHbIMU LEeACTBUAMM

8) ymeHueM 3aaBaTh BOOPOCHI (B XO/e AMAJIOTa U/UJIU AUCKYC-
CHH) TIO CYIIIECTBY 00CYKIaeMoi TeMbl, (QOPMYJIHUPOBATH CBOU IIPe-
JIOXKEeHUSI OTHOCUTEJIbHO BBITIOJHEHU S IPeAJIOKeHHON 3a1aun;

9) npuobpeTeHUe OIBITA IPE3EHTAIINN PEe3YJIbTATOR BBITTOJIHEHUA
XUMUUYECKOT0 JKcIepuMeHTa (JIabopaTOPHOTrO OIbITA, JabopaTop-
HOU paboThI O MCCJIETOBAHUIO CBOWICTB BEIIECTB, YUEOHOTO IIPOEK-
Ta);

10) 3amHTEpPECOBAHHOCTh B COBMECTHOI CO CBEPCTHUKAMU TIO3HA-
BaTeJIbHOU U MCCJIEIOBATEIbCKOM NeATeJIbHOCTH IIPU PEIIeHNHN BO3-
HUKAIOIIUX IPOo0JjieM Ha OCHOBE yUéTa OOIIMX MHTEPEecOB U COoTJia-
coBaHUus mo3unuii (oOCcy:xkIeHus, OOMeH MHEHUIMU, «MO3TOBBIE
HITYPMBI», KOODAWHAIIUS COBMECTHBIX OeliCcTBUil, oIpemesieHUe
KPUTEPUEB II0 OIleHKe KaueCTBa BLIIIOJHEHHOM PadoThI U AP.);

YHUBepcanbHbIMU PeryaaTUBHLIMU AeiCTBUAMU

11) ymeHUEM CaMOCTOSITEIbHO OMPENENATDh e AeATeIbHOCTH,
IJIAHUPOBATDH, OCYIIECTBJIATH, KOHTPOJUPOBATL M HPU HEOOXOmU-
MOCTH KOPPEKTHPOBATh CBOIO MEeATEJbHOCTh, BLIOMpATh HamboJiee
a(PeKTUBHBIE CIIOCOOhI peIlleHnd YUeOHbIX 1 II03HABATeIbHbBIX 3a-
ad, CaAaMOCTOATEJNIbHO COCTABJATH WJINW KOPPEKTUPOBATH MPENJIO-
SKEHHBIN aJITOPUTM AeWCTBUHA NPU BBLIIIOJHEHUW 3aJJaHUMN C YIETOM
MOJIYUeHUA HOBBIX 3HAHUM 00 M3yyaeMbIX 00BEKTaX — BeIllecTBax
U peakKInsX; OIleHUBATh COOTBETCTBUE IIOJIYUYeHHOI0 pe3yJibTaTa 3a-
ABJICHHOM I1eJIN;

12) ymMeHuEeM HCIIONIB30BaTh U AHAJIU3WUPOBATH KOHTEKCTHI, Ipe-
JjaraeMble B YCJIOBUM 3aJaHUA.

MpeameTtHble pesynbrarhl

B cocTaBe IpeqMeTHBIX Pe3yJILTATOB II0 OCBOEHUIO 00s13aTeIbHO-
IO cofiep;KaHusA, YCTAHOBJIEHHOTO JaHHOU IIPUMEePHOM paboueil mpo-
IpaMMOIi, BBIAEJAIOT: OCBOEHHBIE OOyYalOIIUMMCS HaydyHbIe 3Ha-
HUA, YMEHUA U CIOCOOBI MeicTBUM, cuenuduiuecKue AJid IpeaMeT-
HOMU o6yiacTu « XUMUA» , BUABI JeSATEIHHOCTHU 10 IIOJIyYEeHUI0 HOBOT'O
3HAHUSA, ero MHTepIIpeTannuy, Ipeo0pasoBaHUIO0 U IIPUMEHEHUIO B
Pa3INYHBIX YUYeOHBIX U HOBBIX CUTyaIlUAX.

ITpegmerHble pe3yabTAThI IPEACTABJIEHBI IO TOoZaM OOYUYeHUS U
OTpaKaioT c(POPMUPOBAHHOCTD y OOYUAIOIMIUXCA CIEAYIOMINX yMe-
HUN:
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8 KJIACC

1) packpvieams cmblcs OCHOBHBIX XUMUYECKUX TOHATUMR: aTOM,
MOJIEKYJIa, XUMUYECKUI 3JIEMEHT, IIPOCTOE BEII[EeCTBO, CJIOMKHOE Be-
IIeCTBO, cMech (OZHOPOAHAA M HEOJHOPOAHAs), BAJIEHTHOCTb, OT-
HOCHUTeJbHAsdA aTOMHAs U MOJIEKYJISAPHAs Macca, KOJIUUYECTBO Bellle-
CTBa, MOJIb, MOJIIPHAs Macca, MAaccoBas HOJIA XUMUYECKOIro dJje-
MeHTa B COeIWHEHWUN, MOJAPHBIA O00BEM, OKCHI, KHCJIOTAa,
OCHOBaHUE, COJIb, BJIEKTPOOTPUIATEIHHOCTh, CTEIEHh OKUCJIEHU,
XUMUYEcKasi peakiinsd, KiaaccuGuKausa peakiinii: peakIiiuu coemu-
HEHUS, PeaKI[UM Pa3JIOMKEeHUs, PEaKINU 3aMelleHns, PeaKIuu 00-
MeHa, 9K30- U Y9HAOTePMUYECKNe PeaKIINN; TEILJIOBOUM 3D PeKT peak-
IUU; AIPO aToMa, dJIEKTPOHHBIM CJION aToMa, aTOMHadA OpOUTAJb,
paguyc aToMa, XUMUYeCKasi CBA3b, MOJAPHAaA U HeIoJIsIpHas KoBa-
JIeHTHAsA CBA3b, NOHHAS CBSA3b, MOH, KATUOH, aHWOH, PACTBOD, Mac-
coBad I0JIA BelllecTBa (IIPOIleHTHAA KOHIIEHTPAIINA) B PACTBODE;

2) uanwcmpupoéams B3aNMOCBA3b OCHOBHBIX XUMWYECKUX IIO-
HATUI (CM. I. 1) ¥ TPUMEHSATD 9TU IIOHATUS IIPU OIIMCAHUH BEIeCTB
¥ UX IpeBpaIleHnii;

3) ucnonv3osamsb XUMHUUYECKYIO0 CHUMBOJHUKY IJS COCTABJIEHUS
¢ opMyJI BEIleCTB 1 YPABHEHUI XUMUUECKUX PEeaKI[Uil;

4) onpedensamov BAJIEHTHOCTh AaTOMOB 3JIEMEHTOB B OMHAPHBIX COe-
OIUHEHUX; CTeIIeHb OKVCJICHUS SJI€eMEHTOB B OMHAPHBIX COETNHEeH M-
AX; IPUHAJIEKHOCTD BEIIeCTB K ONPEEJIEHHOMY KJIACCY COeqUHe-
HU# mo dhopMyJiaM; BUA XUMUYECKOH CBA3U (KOBaJIEHTHAA U MOH-
Has) B HEOPTaHUYECKUX COeIUHEeHUAX ;

5) packpuvieams cmuica Ilepuongmnueckoro sakona [l. 1. Meupee-
eBa: NEeMOHCTPUPOBATH IIOHMMAHNE IIEPUOJMUYECKON 3aBHCUMOCTU
CBOMCTB XUMUYECKUX BJIEMEHTOB OT WX IOJOKeHus B Ilepuoamue-
CKOIl cucTeMe; 3aKOHOB COXPAHEHUsI MacChl BEIIleCTB, MOCTOSHCTBA
coCTaBa, aTOMHO-MOJIEKYJIAPHOIO yUeHHus, 3aKOHA ABOrajapo; onu-
cvleamsv U xapaxmepuidogams Tabnnuayio dopmy Ilepumogmueckoit
CHUCTEMBbI XMMHUECKUX DJIEMEHTOB: Pa3jinyaTh IMOHATHUA «IJlaBHad
noxarpymmna (A-rpymnma)» u «mobouHas noxarpynmna (B-rpymma)», ma-
Jple U OOJIbINIME IMEePUOABLI; COOMHOCUMb ODO3HAUEHUSI, KOTOPbIE
umerorca B Tabnurne «Ilepuommueckas cucreMa XUMHUYECKUX dJIe-
menToB . 1. MeHZeIeeBa» ¢ YUCIOBLIMU XapaKTEPUCTUKAMU CTPO-
eHUsA ATOMOB XMMUYECKUX 9JIEMEHTOB (COCTaB U 3apsAm Aapa, obIee
YKCJIO 9JI€KTPOHOB U PacIIpe/ie/IeHre UX 110 3JIEKTPOHHBIM CJIOSAM);

6) Kaaccuguyuposams XMMHUUECKVE 3JIeMEHTBI; HeOpraHudve-
CKUe BeIleCTBa; XUMUUYEeCKNe peaKIiuu (II0 YMCJIY W COCTaBy yua-
CTBYIOIIIUX B PEAKIIUU BEIeCTB, II0 TEIJIOBOMY 3 dheKTy);
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7) xapaxmepusosambv (onucvi8ams) o0IHEe XUMUUYECKNE CBOIi-
CTBA BeIleCTB PA3JIMYHBIX KJIACCOB, MOATBEPKIasA ONUCAHNE ITPpUMe-
paMu MOJIEKYJIAPHBIX YPABHEHUI COOTBETCTBYIOIUX XUMHUUYECKUX
peaxIumii;

8) npozno3uposams CBOMCTBA BEIECTB B 3aBUCUMOCTH OT UX Ka-
YEeCTBEHHOI'O COCTABA; BOBMOYKHOCTH IIPOTEKAHUS XUMUYECKUX IIpe-
BpAIlleHUH B PA3JIUYHBIX YCIOBUAX;

9) gbluucAMb OTHOCUTEJNBHYIO MOJIEKYJIAPHYI0O W MOJAPHYIO
MaccChl BeIeCTB; MACCOBYIO [OJII0 XMMUYECKOT'0 dJieMeHTa 1Mo (op-
MyJe COeIVHEHWs; MacCOBYIO JOJIIO BeIlleCTBA B PaCTBOPE; IPOBO-
IUTHh PACUYETHI 10 YPABHEHUIO XUMUUYECKON peaKIuu;

10) npumensams OCHOBHBIE OIlepPaIlN MBICIUTEIBHOM JesATeIbHO-
CTH — aHaJN3 U CUHTEe3, CPaBHEeHUe, 00001eH1e, CUCTeMATU3AaI[nIo,
KJjaccuuKaIuio, BEIABIEHNE IPUUYNHHO-CJIEeICTBeHHBIX CBA3EH —
O U3YUYEHUsI CBOMCTB BEIECTB M XUMHUYECKUX PeaKIUii; ecTe-
CTBEHHO-HAYUYHbIE METOALI IIO3HAHUSA — HaOJ0JeHne, U3MepeHue,
MOJIeJIMPOBaHUE, 9KCIEPUMEHT (PeabHbIN U MBICJIEHHBIN);

11) caiedosamsv mpaBuIaM IMOJHB30BAHUSA XUMUUYECKON MOCYIOH U
JabopaTOpHBIM 00OPYHOBAHMEM, a TaKyKe IpaBUIaM oOpalleHusd
C BeIeCTBAMU B COOTBETCTBUM C UHCTPYKIIUSIMU 10 BBIIOJHEHUIO
1a00PATOPHBIX XUMUYECKUX OIBITOB II0 MOJYUYEHHUIO U COOMPAHUIO
ra3so00pas3HbBIX BeIecTB (BOAOPOJa M KMCJIOPOAa), IPUTOTOBIECHUIO
PacTBOPOB ¢ OIIpeAeIEHHOI MacCOBOM MoJieil pacCTBOPEHHOTO Bellle-
CTBa; ILJIAHNMPOBATH W MPOBOAUTH XMUMUUYECKNE SKCIIEPUMEHTHI II0
pacriosHaBaHUIO PACTBOPOB IIeJIOYei 1 KUCJIOT C IIOMOIIBI0 NHANKA-
TOpPOB (JIaKMYyc, heHoaDTATIENH, METUJIOPAHIK 1 AD.).

9 KNACC

1) packpbvieams cmbLc/l OCHOBHBIX XMMHUUECKUX IMMOHATUNA: XUMU-
YeCcKUIl dJIEMEHT, aTOM, MOJIEKyJia, MOH, KaTUOH, AaHUOH, IIPOCTOE
BeIIECTBO, CJIOKHOE BEIIleCTBO, BAJIEHTHOCTD, 3JIEKTPOOTPUIATEb-
HOCTb, CTeIleHb OKMCJIEeHUSA, XUMHUecKas peaKkIusd, XuMuUUecKas
CBA3b, TEIJIOBOI d3(EKT peaKkIlii, MOJb, MOJAPHLIN 00BEM, pac-
TBOP; 9JIEKTPOJUTHI, HEIJIEKTPOJIUTHI, JJIEKTPOJIUTHUECKAS AUCCO-
nuanus, peakIuu HOHHOTO oOMeHa, KaTaau3aTop, XUMHUYeCKOoe
paBHOBecue, o0paTMMble W HeOOpaTUMble PEeaKIlUU, OKUCIUTEb-
HO-BOCCTAHOBUTEJIbHbIE PEAKIIUU, OKUCJIUTEIb, BOCCTAHOBUTEJIH,
OKMCJIeHWEe 1 BOCCTAHOBJIEHUE, AJLJIOTPONUA, aM(POTEPHOCTh, XUMU-
yecKkasd CBsA3b (KOBaJIeHTHAsl, MOHHAA, MeTaJJinyecKas), KpUCTaJ-
JuYecKas PeIléTKa, KOPPo3usa METaJJIOB, CILJIaBbl; CKOPOCTh XUMU-
YeCKON peaKIuu, npeneabHO gonyctuMas kKoHueHTpanus (IIIIK)
BeIleCTBA;
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2) uanwcmpuposams B3anMOCBA3b OCHOBHBIX XUMWYECKUX IIO-
HATUH (CM. 0. 1) 1 IPUMEHATH 5TU HOHATUA IPU OIUCAHUY BEIlleCTB
U UX IIpeBpallleHnii;

3) ucnonv3ogams XUMHUUYECKYI0 CUMBOJIMKY MOJIA COCTaBJIECHUSA
¢dopMyJI BEIlleCTB 1 YPABHEHUH XUMUUECKUX PeaKIUii;

4) onpedensmov BaJI€HTHOCTD U CTEIIEHb OKUCJIEHUA XUMUUECKUX
SJIEMEHTOB B COEIMHEHUAX PA3JIUUYHOrO COCTABA; IPUHAMJIEIKHOCTD
BEIECTB K ONIPeeIEHHOMY KJIACCy COeIUHEHUMU 10 (popMyaaM; BUL
XUMUYECKOH CBA3U (KOBaJIEHTHAA, NOHHAA, MeTaJlInuecKasd) B He-
OpraHWUYECKUX COeNUHEHUAX; 3apsajd MOHA 0 XUMUUYECKOH Gopmy-
Je; XapaKTep cpeabl B BOAZHBIX PAaCTBOPaX HEOPTaHUYECKUX COEeIM-
HEeHUIi, TUII KPUCTAJJINUYECKOMN PeIléTKY KOHKPETHOT'O BeIl[eCcTBa;

5) packpuvieambs cmuica Ilepuogmnueckoro sakona [l. 1. Meupeae-
eBa U AeMOHCTPHPOBATH €r0 IIOHMMAaHUe: ONUCbL6AMb U XapakKme-
pusosamv Tabiauunyio Gopmy llepmommueckoil cuCTEMBI XUMUUE-
CKUX BJJIEMEHTOB: pasjudyaTh IIOHATHUA <«IVIaBHAad IOATPYIIIa
(A-rpymnmna)» u «mobounas moarpymnmna (B-rpymnmna)», Mmajibie 1 60Jb-
IIre Iepuoabl; COOMHOCUMb 0003HAUEHU ST, KOTOPbIe UMEIOTCS B IIe-
puoanuecKoii Tabauiie, C YHUCJIOBBIMHM XapaKTEPUCTUKaAMU CTpPoOe-
HUSA aTOMOB XNMHUYECKUX 3JEeMEHTOB (CocTaB U 3apaAj sapa, obiee
YKCJIO 9JIEKTPOHOB U paCIpefesieHre UX IO 3JIEKTPOHHBLIM CJIOIM);
008ACHAMb O0IIMe 3AKOHOMEDHOCTY B U3MEHEHUHU CBOMCTB DJIEMEH-
TOB U UX COeAMHEHUI B IpeJeiaX MaJblX IePUOAOB 1 IVIABHBIX IIO[-
TPYIII C YYETOM CTPOEHUA NX ATOMOB;

6) xkaaccuguyuposams XUMHUUYECKUE 3SJIEMEHTBI; HeOopraHude-
CKUe BellleCcTBa; XUMUYECKNEe peaKIuu (IO YMCIYy M COCTaBy yda-
CTBYIOIIIVIX B PEAKIIUM BEIIeCTB, II0 TEIJIOBOMY 3(PPEKTy, IO U3Me-
HEHUIO CTeNeHel OKUCIeHUA XUMUUECKUX 9JIEMEHTOB);

7) xapaxmepusosams (onuceieams) o0IIUe U cuenU(UUIECKUE
XUMUYECKHNEe CBOMCTBA IMPOCTHIX U CJIOMKHBIX BEIIECTB, IOATBEPIK-
Iad OIMHMCAaHUe IPUMepPaMU MOJIEKYJAPHBIX ¥ MOHHBIX ypaBHEHUH
COOTBETCTBYIOIIUX XUMHUUECKUX PEaKINii;

8) cocmasaamv ypaBHEHUS 3JI€KTPOJUTHUUYECKON IUCCOIIUAIIAN
KHCJOT, IIeJoYell U coJiell; IIOJIHbIe 1 COKPAaIlléHHbIe YPaBHEHHUS pe-
aKIIMil MOHHOTO OOMEeHa; YpPaBHEHHUS PeaKIUil, IMOATBePKIAIOIINX
CYIIIECTBOBAHUE T€HETUYECKON CBAZU MEXKAY BEIeCTBAMU Pa3JIUU-
HBIX KJIACCOB;

9) packpvieams CYITHOCTH OKMCJIUTEIHHO-BOCCTAHOBUTEIBHBIX
peakIuii MOCPEICTBOM COCTABJIEHUA JJIEKTPOHHOTO OajlaHca 9TUX
peaxkIuii;

10) npozHo3uposambsv CBOWICTBA BENIECTB B 3aBUCHUMOCTU OT UX
CTPOEHUS; BOSMOXKHOCTH IPOTEKAHUA XUMUYECKUX IIPeBPAIeHUN
B PA3JIMYHBIX YCIOBUAX;
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11) sbluucaamb OTHOCUTESBHYIO MOJEKYJISAPHYIO U MOJIAPHYIO
MaccChl BeIeCTB; MACCOBYIO MO0 XMUMUYECKOT'O dJieMeHTa 1Mo (op-
MyJe COeIVHEHWs; MaCcCOBYIO JOJII0O BeIlleCTBA B PAaCTBOPE; IPOBO-
IUTHh PACUYETHI 10 YPABHEHUIO XMUMUUYECKO PeaKIuu;

12) ciedosamsv mpaBuIaM IOJH30BAHUA XUMUYECKON MOCYIOH U
JabopaTOpHBIM 00OPYyHOBaHMEM, a TaKyKe IpaBMIaM oOpallleHusd
C BeIleCTBAMU B COOTBETCTBUU C UHCTPYKIIUSMU II0 BBIIOJIHEHUIO
1a00PATOPHBIX XUMUYECKUX OIBITOB II0 MOJYUYEHHUIO U COOMPAHUIO
ra3so00pas3HbBIX BEIIECTB (aMMUaKa 1 YIJIEKKUCJIOTO rasa);

13) nposodums peakiuu, MOATBEPKIAIOIINE KAaUEeCTBEHHBIN CO-
CTaB Pa3JIMYHBIX BEIeCTB: PACIIO3HABATH OIBLITHBIM IIYTEM XJIOPU/I-
opomun-, mogun-, kKapbouar-, ¢ocdar-, cuaukar-, cyabdar-, rmu-
IPOKCHUI-MOHBI, KATUOHLI AMMOHUS ¥ MOHBI M3YUEHHBIX METAJIJIOB,
HPUCYTCTBYIOIME B BOAHBIX PACTBOPAaX HEOPraHNUYECKUX BEIIeCTB;

14) npumensamosb OCHOBHBIE OIlePaAIlNM MBICIUTEIBHOM JesATeIbHO-
CTH — aHaJIN3 U CUHTE3, CpaBHeHNne, 0000IIleHre, CICTeMAaTHI3aIIIo,

BBISIBJIEHUE TIPUYMHHO-CJIENCTBEHHBIX CBA3ell — MIJIA UIYUEHUST
CBOMICTB BEINECTB M XUMUYECKUX PeaKIlNii; eCTeCTBEeHHO-HAYUHBIE
MEeTOJbI TIO3HAHUA — HaOJIoJeHre, M3MepeHue, MOAeJnpPOBaHUeE,

SKCIIEPUMEHT (peasbHbIN U MBICJTIEHHBIH).
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IIpu paspaboTke paboueit HporpaMMbI B TEMATUUYECKOM IIJIaHKUPO-
BaHUU JOJIKHBI OBITH YUTEHBI BO3MOYKHOCTU HCIIOJIb30BAHUS dJI€K-
TPOHHBIX (IIM(POBLIX) 0O0PA30BATEIIBHBIX PECYPCOB, SBIAIOITUXCS
y4eOHO-MeTOANYECKUMHU MaTepuajgamMu (MyJIbTUMeIUNHBIE IIPO-
rpaMMbl, 3JI€KTPOHHBIE YUEOHUKY U 3aJauHUKM, DJIeKTPOHHbIE Ou-
0JIMOTEeKU, BUPTYyaJbHBIE JTJa00PaTOPUU, UTPOBLIE IIPOrPAMMBI, KOJI-
Jexuy Mu(pPOBLIX 00Pa30BaTEIbHBIX PECYPCOB), UCIIOJIb3yeMbIMU
I 00yYeHUs] M BOCHHUTAHUSA PA3JUUYHBIX I'PDYON OJb30BaTesell,
OpeICTABIEHHLIMU B 3JIEKTPOHHOM ([u(pPOBOM) BHUE U PEaTU3YIO-
muMu gugakTudeckue Bosmokuoctu MKT, comep:kaHme KOTOPBIX
COOTBETCTBYET 3aKOHOAATEJILCTBY 00 00pa3soBaHUN.
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