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1. Copep:xanue yueOHOIO npeamera

10 KJIACC

Opranuyeckasi Xumusl.

TeopeTnyeckne 0CHOBbI OPraHUYeCKO XUMHH.

[Ipeamer opraHnyeckol XMMHUU: €€ BOSHUKHOBEHUE, Pa3BUTHE U 3HAYECHHUE B MOIYYCHUHN
HOBBIX BEILIECTB U MaTepuanoB. Teopus cTpoeHus: oprannyeckux coennHeHuii A.M. bytneposa,
ee OCHOBHbIE moJjoxeHus. CTpykTypHble (HOPMYJIBI OpraHMYecKuX BemecTB. ['omoinorus,
n3oMepust. XMMHUYECKas CBSA3b B OPraHUUYECKUX COCTUHEHUSAX - OUHAPHBIE U KPATHBIE CBA3H.

[IpencraBnenne o  kiaccupuKaluu  OpraHMdYeckux  BemecTB.  Homenkmarypa
OpPraHMYECKHUX COEIMHEHUN (CHUCTeMAaTH4yecKas) W TpUBHAJIbHBIE HA3BAaHUS BaKHEHIIMX
MPEACTABUTENEHN KIaCCOB OPraHMYECKUX BEIIECTB.

DKCnepUMEHTAIbHbIE METObI U3YUYE€HHs BEUIECTB U UX NMPEBPAILECHUI: 0O3HAKOMJIEHUE C
o0pa3naMu OpraHMYecKHUX BEIIECTB M MaTepHajaMH Ha WX OCHOBE, MOJECIMPOBAHHE MOJICKYII
OpraHMYECKUX BEIIECTB, HAOMIOJIEHUE U ONUCAaHUE JIEMOHCTPAIMOHHBIX OMBITOB IO
MIPEBPALIICHUIO OPIraHUYECKUX BEIIECTB IIPU HarpeBaHuu (TJIaBJICHUE, 0OYTJIMBaHUE U TOPEHUE).

YriaeBoaopoabl.

AJKaHBI: COCTaB M CTPOEHUE, OMOJIOTMUECKHH psAa. MeTaH W 3TaH - NpocTenine
MPE/ICTAaBUTENN aJKaHOB: (UM3MYECKHEe M XMMHUYECKHE CBOWCTBA (peakiuu 3aMelleHuss U
TOpPEHMS), HAX0XAEHNUE B IPUPOJIE, IOTYyUEHHE U IPUMEHEHHUE.

AJIKEeHBI: COCTaB M CTPOCHHE, TOMOJIOTUYECKHUM psifl. DTHIEH U NPOIUJIEH - IPOCTENUIINE
MPEJCTaBUTENIN AJIKEHOB: (PU3MUECKHME M XMMHUYECKHE CBOWCTBA (pEaKIMH THIPUPOBAHUS,
raJloreHUPOBAHUS, THIPATAllUU, OKUCIICHUS U TIOJMMEPHU3allui ), OTYyYeHHE U TPUMEHEHHUE.

Ankanuensl: Oyranuen-1,3 u metundyraaueH-1,3: cTpoeHue, BaKHEUITNE XUMUYECKUE
cBoiicTBa (peakius noaumepusanun). [logydeHre CHHTETHYECKOTO KayuyKa U Pe3UHBI.

AJKUHBI: COCTaB MW OCOOEHHOCTH CTPOCHHS, TOMOJOTMYECKHHA psii. ALETHIEH -
MPOCTEHIINIA TPEICTABUTEND aJIKHHOB: COCTaB, CTPOCHHE, (PM3MUECKHE U XUMUYECKUE CBOWCTBA
(peakuuy TUIpUPOBaHMS, TAJIOTEHUPOBAHUS, TUAPATALINH, TOPEHMUSI ), TIOTYUEHHE U IPUMEHEHHE.

Apenbl. beH3on: cocraB, crpoeHue, (puMUeckre M XUMHYECKHE CBOMCTBA (peakiuu
TaJIOTEHUPOBAHNUS W HUTPOBaHUsS), MOJIYYEHHE U MpUMEHEHHE. TOKCHUYHOCTh AapEeHOB.
['eneTnueckas CBSI3b MEXKIY YIJIEBOJOPOAAMH, TPUHAICKAIIUMH K PA3JIMYHBIM KJIACCAM.

[TpupoHBIE HCTOYHUKH YTIEBOJAOPOAOB. [IpupoaHbIiA Ta3 U MOMyTHEIE HEPTSIHBIE Ta3bl.
Hedpts u ee mpoucxoxaenue. CrocoObl mepepabOoTk HedTHU: TMeperoHka, KpeKUHT
(TepMHUYECKHiA, KaTATUTHIECKUH ), muponn3. [IpoaykTel nepepa®oTku HePTH, X TPUMEHEHHE B
MIPOMBIIIJIEHHOCTH U B ObITY. KaMeHHBIN yroiib U MPOAYKTHI €ro MepepadoTKH.

DKCcrepUMEHTANIbHBIE METO/Abl M3YUEHHUS BEUIECTB M MX IMPEBPALICHUI: 03HAKOMJIEHHE C
oOpasmamu miacTMace, KaydykoB M pe3uHbl, kKoutekiuu "HedTs" u "Yrons'", MogenupoBanue
MOJIEKYJ1 YIJIEBOJOPOJIOB M TaJIOT€HONPOU3BOAHBIX, IPOBEACHUE IPAKTUYECKOW pabOTHIL:
MOJIyYEHUE ITHICHA U U3YYEHUE €r0 CBOMCTB.

Pacuernsbie 3anaun.

Boruncnenuss mo ypaBHEHHIO XHMHYECKOM peakIuu (Macchl, o0bema, KOJIUYecTBa
MCXOJ/IHOTO BEUIECTBA HJIM TNPOAYKTa PEaKIMH MO H3BECTHBIM Macce, 00beMy, KOJIMYECTBY
OJTHOTO M3 UCXOJIHBIX BEUIECTB UM MPOAYKTOB PEAKIINH).

Kucnopoacoaepxamye oprannyeckue coeIuHeHUsI.

[IpenenpHble OJHOATOMHBIE CHHUPTHL. METaHON W 3TaHON: CTpOoeHHE, (UBNYECKUE U
XUMHUYECKHE CBOMCTBA (peaklMM C aKTUBHBIMU METAJUIAMHU, TaJOr€HOBOJOPOJIaMH, TOPEHUE),
npuMeHeHue. BogopoaHsie CBA3M MEXAy MOJIEKYJIaMU CIIUPTOB. J{elicTBHE METaHOJIa U 3TaHOIa
Ha OpPraHH3M YeJIOBEeKa.

MHoroatoMHble CHHUPTHL. OTHIEHTJIMKOIb W TJMIEPUH: CTpOeHHue, (U3NUecKue Hu
XMMHYECKHE CBOWCTBA (B3aUMOJICHCTBUE CO LIETIOYHBIMU METaJlJIaMH, KaUECTBEHHAsI PEaKIUs Ha
MHOTOaTOMHbIe CHHUpTHI). [leficTBUe Ha opranusMm uenoBeka. [IpuMmeHeHue TaHIepUHA U
STWJIECHIJIUKOJIS.

@deHon: CTpOEHUE MOJIEKYJbl, (PU3MYeckue U XUMHUYecKHe CBoicTBa. TOKCHYHOCTH
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¢dbenona. [Ipumenenne geHona.

Anpaerunsl. DopManbaeru, amneTaabAeTui: CTpoeHHe, (U3NUYECKUEe U XUMUYCCKUE
CBOMCTBA (peaKIMH OKUCIEHHUS W BOCCTAHOBJICHMS, KaYECTBEHHBIC PEAKIIMH), MOJIYYCHHE WU
MIPUMCHCHHE.

OAHOOCHOBHBIE MpeebHbIE KAPOOHOBBIE KUCIOTH. MypaBbUHAsA U YKCYCHAs! KUCIOTBI:
CTpoeHue, GU3MUECKHE M XUMHYECKHE CBOMCTBA (CBOWMCTBA, OOIIHE /IS Kiacca KUCIIOT, peaKIus
sTepudukanuu), moiaydeHue u mnpumeHeHue. (CrTeapuHOBas UM OJICMHOBAsS KHUCJIOTHI Kak
MPEJICTABUTENH BBICITUX KAPOOHOBBIX KACIOT. MblIa KaK COJIM BBICIIIMX KaPOOHOBBIX KUCIIOT, UX
MOIOIIIee JeiiCTBHE.

Crnoxxubie 3(hUpBl KaK MPOU3BOIHBIE KAPOOHOBBIX KHCIOT. [ HIPOIN3 CIOXKHBIX d(DUPOB.
Kupsl. 'maponus xxupos. [Ipumenenue xxupo. bruonoruueckas poib KHPOB.

VYTeBoabl: cocTaB, Kiiaccu(UKAIHsI YTIeBOI0B (MOHO-, TU- U TIOJIUcaxapubl). [ moko3a -
MPOCTEHIINI MOHOCAXapu: OCOOEHHOCTH CTPOEHHUS MOJIEKYNbI, (U3NUYECKHE U XUMHYECKHE
cBoiicTBa (B3aumopelcTBue ¢ rujapokcunom Meau(ll), okucienHne aMMHuayHBIM PacTBOPOM
okcuga cepebpa(l), BoccraHoBIeHHME, OpOXEHHE TJIIOKO3bI), HAXOXJACHHE B MPUPOJE,
npuMeHeHue, onosornueckas poib. orocunres. OpykTo3a Kak H30MEP TITFOKO3BI.

Kpaxman u nemiono3a kak mpupoHble noiuMepbl. CTpoeHUe Kpaxmana U eJUTF0JI03bI.
dusnueckne 1 XUMUUECKHE CBOMCTBA Kpaxmaia (THAPOIN3, KaueCTBEHHAs PEeaKIUs C HOJIOM).

DKcrepuMEHTAIbHBIE METOJbl M3YUEHHUs BEIIeCTB M WX MPEBpAIICHUI: MPOBEACHUE,
HaAOJItOJICHUE M OINMHUCAHWE JIEMOHCTPAIIMOHHBIX OIBITOB: TOPEHUE CIIMPTOB, KAueCTBEHHBIC
peaKiuu OJHOATOMHBIX CIUPTOB (OKUcIeHHe 3TaHona okcuiom wmenu(Il)), MHOroaToMHbIX
cnupToB (B3aumojeicTBue mmiepuna ¢ ruapokcuaoM meau(ll)), ampnernnoB (oxucieHue
aMMHUa4yHbIM pacTBopoM okcuma cepeopa(l) m ruapokcumom wmeau(ll), B3aumopeicTBhe
KpaxMaja C HOJIOM), MPOBEJCHUE NPAKTUYECKON paboThl: CBONCTBAa pacTBOpa YKCYCHOU
KHCIIOTBHI.

PacuerHsble 3anaun.

Boruncnenuss mo ypaBHEHHIO XMMHYECKOM peakiuu (Macchl, o0bema, KOJUYecTBa
HCXOJHOTO BEIECTBA WJIM TMPOIYKTa PEaKIUU IO HM3BECTHBIM Macce, 00beMy, KOJIUYCCTBY
OJTHOTO M3 UCXOJIHBIX BEUIECTB WU MPOAYKTOB PEAKIINH).

A3o0Tcoepikale OpraHnyecKkue coeInHeHusl.

AMUHOKHUCIOTEI Kak aM(doTepHble oOpraHuueckue coenuHeHus. dDusznueckue W
XUMUYECKHE CBOMCTBA AMUHOKHUCIOT (Ha NpUMepe TIIHIMHA). buosormyeckoe 3HaueHUE
aMuUHOKHCIOT. [lenTuabl.

benku kak mpupOIHBIC BBICOKOMOJCKYISPHBIC coenuHeHus. [lepBudHas, BTOpUYHAs |
TpeTHYHasi CTPYKTypa OenkoB. XHMHUYECKHE CBOICTBa OEIKOB: THUIPOJIM3, JIeHATyparus,
KaueCTBEHHBIC PEAKIINU Ha OETTKH.

DKcrepuMEHTAIbHBIE METO/bl M3yYeHUsl BEIIECTB U WX TMpeBpallleHui: HaOIoaeHe U
ONHMCAaHWE JEMOHCTPAIIMOHHBIX OIBITOB: JICHATYpaIusi OCIIKOB IMPU HArpeBaHUU, I[BETHBIC
peakiuu OEIKOB.

BricokomosiekyJIsIpHbIE COeTUHEHMS.

OCHOBHbIE TOHSITUS XUMHUHU BBICOKOMOJIEKYISPHBIX COCAMHEHUN: MOHOMEp, MOJIUMED,
CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEpHU3AINU, CpPeaHss MOJeKyispHas macca. OCHOBHbBIE
METO/Ibl CHHTE3a BEICOKOMOJIEKYJISIPHBIX COEIMHEHUH - TOJIMMEPHU3aIUsl 1 MOJTUKOH ICHCAITHS.

DKCHepUMEHTAIBHBIE METO/IbI U3YUYE€HUs BEIIECTB U UX MPEBPAILICHUI: 03HAKOMJIEHUE C
oOpa3amMu NPUPOTHBIX U UCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAYUyKOB.

Me:xknpeaMeTHble CBSI3H.

Peanuzanus MexnpenMeTHBIX CBSI3€M MpH MU3y4YEHUHM OpraHuyeckord xumuu B 10 knacce
OCYIIIECTBIISIETCS Yepe3 MCIOIb30BAaHUE KaK OOIMX €CTECTBEHHO-HAYYHBIX IOHSTHH, Tak U
MOHSTHM, SIBJISIFOIIMXCS CHCTEMHBIMU JIJIS1 OT/I€TBHBIX TPEIMETOB €CTECTBEHHO-HAYYHOTO ITHKJIA.

OOmue ecTeCTBEHHO-HAYYHBIC TIOHATHS: SBJICHHE, HAYYHBIH (DAaKT, THUIIOTE3a, 3aKOH,
TEOpHUs, aHalu3, CHHTE3, KiIacCU(pUKaius, TI[epUOJUYHOCTh, HaAONIO/IEHNEe, H3MEpEHue,
AKCIIEPUMEHT, MOJICIIMPOBAHUE.
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®dwusuka: MaTepusi, SHEPTuUsl, Macca, aToM, SJIEKTPOH, MOJIEKYJIa, JHEPreTUUECKUN YPOBEHb,
BEIIECTBO, TEJI0, 00HEM, arperaTHOEe COCTOSTHUE BEIIECTBa, (PU3NIECKIE BETUIHHBI U €TUHUIIBI
WX U3MEPEHUSI.

Buonorusi: knerka, opraHu3Mm, o6uocdepa, OOMEH BEIIECTB B OpraHu3Me, (HhOTOCHHTE3,
OMOJIOTMYECKH aKTHBHBIC BelecTBA (OCIIKH, YIIIEBOIBI, )KUPHI, PEPMEHTHI).

I'eorpadus: MuHEpabl, TOPHBIE TIOPO/IBI, TTOJIE3HBIE HCKOITAEMEBIE, TOTUINBO, PECYPCHI.

TexHonorus: numieBbie TPOAYKTHI, OCHOBBI pallMOHAILHOTO MUTAHUS, MOIOIIIUE CPECTBA,
JIEKaApCTBEHHBIE M KOCMETHYECKHUE MPETapaThl, MaTEPUANIbl U3 UICKYCCTBEHHBIX U CUHTETHYECKUX
BOJIOKOH.

11 KJIIACC

O01mas 1 HeOpraHuyeckasi XuMmusl.

Teoperuyeckne 0CHOBbI XUMMH.

XuMudeckuil siemMeHT. AToM. SApo aroma, HU30TOMBI. DIEKTPOHHAs OO0OJIOYKA.
DHepreTuvecKre ypoBHHU, TIOyPOBHU. ATOMHBIE OpOUTaNH, S-, p-, d- 3MeMeHThl. OcOOeHHOCTH
pacnpezieNieHus: AIEKTPOHOB 1O OpOUTANISIM B aTOMaxX 3JIEMEHTOB MEPBBIX YETHIPEX MEPHOJIOB.
DneKTpoHHas KOHPUTYpAIIHs ATOMOB.

[lepnonnueckuit 3akoH u Ilepuogmueckass cucrema XuMuU4yeckux »siaemeHtoB [[.U.
MenpneneeBa. CBs3p IMepuoANYEcKOoro 3akoHa u llepuoguyeckodt CHUCTEMBl XUMHUYECKHX
snementoB JI.M. MenzeneeBa ¢ COBpEMEHHON TEOpUE CTPOCHHUS aTOMOB. 3aKOHOMEPHOCTH
W3MEHEHHUS CBOMCTB XUMUYECKHX DJIEMEHTOB M 00pa3yeMbIX MU MIPOCTHIX M CIIOXKHBIX BEIICCTB
0 TpyNIaM U repuojam. 3HaueHHe MePUOJNUECKOr0 3aKOHA B Pa3BUTUU HAYKU.

Crpoenue BemiecTBa. XUMHUYECKas CBsI3b. BHUIbI XUMHUUYECKOW CBSA3M (KOBAJICHTHAs
HEMoJIsIpHas M TOJsIpHAsi, MOHHAsA, MeTaJuInueckas). MexaHu3Mbl 00pa30oBaHMs KOBAJIEHTHOU
XUMHYECKOH CBs3M (OOMEHHBIN W JOHOPHO-AaKIENITOPHBIN). BogoponHas cBsi3b. BaleHTHOCTB.
DneKTpooTpuIaTeNbHOCTh. CTeneHb OKucieHus. MIoHbI: KaTHOHBI U aHUOHBI.

BemiectBa MOJIEKYISIPHOTO M HEMOJIEKYJISIPHOTO CTPOCHUS. 3aKOH MOCTOSIHCTBA COCTaBa
BelecTBa. THMBI KPUCTAUIMYECKUX PEIIETOK. 3aBHCHUMOCTh CBOWCTBA BEIIECTB OT THIIA
KPUCTAJUIMYECKOM PEIIETKH.

[TonsiTre o aucniepcHbIX cucTeMax. VICTHHHBIE U KOJUTOMIHBIE pacTBOpBL. MaccoBast 1011
BEILIECTBA B pacTBOPE.

Knaccudukanus Heopranumueckux coequHeHuil. HomeHknaTypa HeopraHu4ecKux
BellecTB. ['eHeTHueckasi CBA3b HEOPTraHMYECKUX BEIIECTB, MPUHAJICKAINIMX K Pa3TuYHBIM
KJIaccaM.

Xumuueckas peaxius. Kimaccupukanuss XUMHYECKUX PEaKIUid B HEOPraHHMYECKOW H
OpPraHMYEeCcKO XMMHU. 3aKOH COXPAHEHHUS MACChl BEIIECTB, 3aKOH COXPAHEHHUS U MpEeBpalleHus
SHEPTUH NMPU XUMUYECKUX PEAKIUSX.

CKOpocTh peakliid, €€ 3aBHUCHUMOCTh OT Pa3nuyHbIX (hakTopoB. OOpaTUMbIE PEaKIIHH.
Xumnueckoe paBHOBecue. DakTopbl, BIUSAIONIME HA COCTOSIHUE XUMHUYECKOTO pPaBHOBECHS.
[Tpunmun Jle [laTtense.

Onektponutnueckas aucconuaius. CuibHble U clladble 3JIEKTpOauThl. Cpena BOIHBIX
pPacTBOPOB BEIIECTB: KHUCIas, HEUTpallbHad, IieouHas. Peakiinu HOHHOTO OOMeHa.

OKHCIIUTENbHO-BOCCTAHOBUTEIHHBIE PEAKIIUH.

DKCcrepuMEHTAIbHBIE METObl W3Y4YeHHs BEIIECTB M MX IMPEBPAILEHUI: JEeMOHCTpPALUS
tabymn "Tlepuonmyeckas cucremMa xumudeckux anemeHToB J[.M. Menneneesa", usydcHue
MoJieJiell KpPUCTAITMYECKUX PpEeUIeTOK, HaOMI0JeHHe U OMUCaHHe JIEMOHCTPAIIMOHHBIX U
1abOpaTOPHBIX OMBITOB (pa3lloKeHHWE IMEPOKCUAA BOJOPOAA B TPUCYTCTBHHM KaTaaw3aTopa,
oTpesieNieHUe Cpeibl PACTBOPOB BELIECTB C MOMOIIBIO YHUBEPCAILHOTO UHAMKATOpA, peaKluu
MOHHOTO OOMEHa), MPOBEJICHUE MPAKTHUECKON paboThl "BrusHue pa3nudHbIX (aKTOpOB Ha
CKOpPOCTh XMMHYECKON peakiuu'.

PacuerHsbie 3anaun.

Pacyetsl o ypaBHEHUSIM XUMHUYECKUX PEAKIIHiA, B TOM YHCJIE TEPMOXUMHUYECKUE PACUETHI,
pacyeTsl ¢ UCMOJIb30BAaHUEM MOHATHS "'MaccoBas 10Jis BellecTna'.
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Heopranuueckasi xummusi.

Hemeramnsl. Ilomoxenune HemeraioB B Ilepuogudeckoil cHCTeME XUMHUYECKHX
anemeHnToB J[.M. MenneneeBa M OCOOCHHOCTH CTpoeHHs aToMoB. (DU3MUYECKHE CBOWCTBA
HEMETAJIJIOB. AJUIOTPOIIHUS HEMETAUIOB (Ha MPUMEpPe KUCIopoa, cephl, (hocdopa u yriiepoaa).

XWMHYECKUE CBOMCTBA BAKHEWUIINX HEMETA/IOB (TAJIOTEHOB, cephl, a30Ta, (ocdopa,
yIJIepo/ia U KPEMHUS) U UX COSUHEHUN (OKCUI0B, KUCIOPOCOIePKAIINX KUCIOT, BOJOPOIHBIX
COCIMHCHH ).

[IpuMeHeHNne Ba)KHEUIINX HEMETAUIOB U UX COCIMHEHUM.

Mertambl. [lonoxxenue MetaiuioB B I[lepuoanueckoil cucteMe XMMHUYECKUX 3JIEMEHTOB
J.1. MenpaeneeBa. OcOOCHHOCTH CTPOCHUS ICKTPOHHBIX 000JI0YEK aTOMOB MeTayioB. O0mime
¢duzmveckre cBoicTBa MeTawioB. CIIaBbl METAIJIOB. DJIEKTPOXUMUYECKUHA Psfl HAMPSHKEHUH
METaJIJIOB.

XWMHYECKHE CBOWCTBA BaXHEHITUX METAJIOB (HATpUH, Kaldui, KalbIMd, MarHWH,
QTIOMUHUN, IMHK, XPOM, KEJI€30, MEJIb) U UX COCIMHECHUM.

OO6mme crmocoOs! morydeHus MeTauioB. [I[puMeHeHne MeTalIoB B OBITY M TEXHHUKE.

DKCHEepUMEHTAIBHBIE METOAbl HM3YYCHHS BEIIECTB M WX MPEBpALICHUN: HU3YUCHHUE
KoJuIeKInK "MeTasuisl ¥ CIijiaBbl”, 00pa3iioB HEMETAUIOB, PEIIEHNE SKCIIEPUMEHTAIbHBIX 3a/1a4,
HaOJIIOJICHUE W OINMHCaHWE JCMOHCTPAIMOHHBIX W JIA0OPATOPHBIX OIBITOB (B3aMMOCHCTBHE
TUJPOKCUJIA ATTFOMUHMS C PACTBOPAMH KHUCJIOT U I1I€JI0YEH, KaUeCTBEHHBIE PEAKIIMM Ha KATHOHBI
METaJUIOB).

Pacuernsie 3amaun.

PacueTrsl Macchl BemiecTBa WM 00beMa Ta30B MO U3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce WM 00beMy OJHOTO M3 YYacCTBYIOIIMX B PEaKIIMHM BEIIECTB, pacueThl Macchl (00beMa,
KOJIMYECTBA BEIIECTBA) IPOJIYKTOB PEAKIIUH, €CITU OJIHO U3 BEIIECTB UMEET MPUMECH.

XuMHUSA U )KU3Hb. MeXnpeaMeTHbIe CBA3M.

Ponp xumun B o6ecriedeHuu K0JIOrMUECKOM, SJHEPreTUUECKON 1 MUIIEBOM 0€30MacHOCTH,
pa3BUTUHU MeIUITUHBL. [IOHATHE 0 HAYYHBIX METO/IaX MO3HAHUS BEIIECTB U XMMUYECKUX PEAKITUH.

[IpencraBinernst 00 OOMMX HAYYHBIX NPUHIUIAX T[POMBIIUICHHOTO ITOTYYCHHUS
BaKHEHIIIX BEIIECTB.

UenoBek B MHUpE BEUIECTB M MaTEpPHAIOB: BAXKHEUIINE CTPOUTEIIbHBIE MAaTepUabl,
KOHCTPYKIIMOHHBIE MaTepualibl, KPackH, CTEKJIO0, KepaMHKa, MaTepualibl JJi AJIEKTPOHUKH,
HaHOMaTepHaJibl, OpraHUYECKHUE U MUHEPATbHBIE YA00OPEHUSI.

XUMHUA U 370pOBbE YEJIOBEKA: MpaBUJIa HCIOJIb30BAaHUS JICKAPCTBEHHBIX MpEnapaTos,
MpaBmIa OE30MMACHOTO MCIIOIH30BAHUS MPENapaToB OBITOBON XMMHUH B TTIOBCETHEBHOM JKHU3HH.

Peanuzarus MeXIIpeAMETHBIX CBSA3EH NPH U3YUCHUHU OOIIEH M HEOPraHWYECKOH XUMUU B
11 kyacce ocyIiecTBisieTCsl Yepe3 UCIOIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHITHIH,
TaK Y TMOHATHM, SBJISIOMUXCS CUCTEMHBIMU JIJIS OTACJIBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO
[UKIIA.

OOmme ecTeCTBEeHHO-HAyYHbBIE TOHATHS: HAy4HBIA (akT, TUIOTE3a, 3aKOH, TEOpHS,
aHalM3,  CHUHTE3,  KIacCHU(PUKAIUsi,  IEePUOJUIHOCTh,  HAONIOJCHUE,  AKCIICPUMEHT,
MOJICTTUPOBAHNE, U3MEPEHUE, SIBIICHUE.

dusuka: martepusi, YHEPrus, Macca, aroM, 3JIEKTPOH, MPOTOH, HEUTPOH, MOH, HU30TOII,
PaINOaKTUBHOCTh, MOJIEKYNA, YHEPreTUYECKU YPOBEHb, BEIIECTBO, TENO, 00BEM, arperaTHoe
COCTOSIHUE BEIIECTBA, PUINUCCKUE BEIIMYUHBI U €IMHUIIBI HX U3MEPEHHUSI, CKOPOCTb.

buonorusi: knerka, opraHu3M, 3KOCHCTeMa, Ouochepa, MaKpo- W MHUKPOIJIEMEHTHI,
BUTAMHUHBI, 0OMEH BEIIECTB B OpraHU3MeE.

['eorpadus: MuHEpAIBI, TOPHBIE TIOPO/IBI, TIOJIE3HBIC HCKOITAEMbIe, TOTUIUBO, PECYPCHI.

TexHomorus:  XUMHUYECKass  MPOMBIIUIEHHOCTh,  METAJUTyprus, MIPOU3BOICTBO

CTPOUTEIBHBIX MATEPHUAIIOB, CEILCKOX035IMCTBEHHOE MPOU3BOICTBO, MUIIEBAsI TPOMBIILICHHOCTD,
dapmaiieBTHYeCKass ~ MPOMBIIIICHHOCTh,  MPOW3BOJCTBO  KOCMETHYECKUX  IPENaparos,
MPOU3BOICTBO KOHCTPYKIIMOHHBIX MaTepUalioB, 3JIEKTPOHHAs MIPOMBIIIEHHOCT,
HaHOTEXHOJIOTHH.



2. Ilnanupyemble pe3yabTaThbl OCBOCHHSI YUeOHOI0 MpeaMeTa

JIMYHOCTHBIE:

JIM4HOCTHBIE pe3yJabTaThl OCBOCHHS TIpeaMera "Xumusa' JOCTUTaloTCs B E€IUHCTBE
y4eOHOM W BOCHHUTATEIBHOW JIEATETBHOCTH B COOTBETCTBHM C TI'yMaHUCTUYCCKUMH,
COLIMOKYJIbTYPHBIMH, JIyXOBHO-HPaBCTBEHHBIMU IIEHHOCTSIMH U HJeallaMHd POCCHUHCKOTO
TPaKJAHCKOTO O0OIIecTBa, MPUHATHIMA B OOIECTBE HOPMaMU U TMPaBWIAMH TIOBEJICHMUS,
CHOCOOCTBYIOUIMMHU TPOIIECCaM CaMOIIO3HAHUS, CAMOPA3BUTHUS M HPABCTBEHHOTO CTAHOBIICHUS
JUYHOCTH YYaIlIuXCs.

JIngHOCTHBIC pe3ynbTaThl OCBOEHUS mpeaMeTra "XuMusa" oTpakarT chOPMHPOBAHHOCTH
OTIBITA MMO3HABATEIHHOM M MIPAKTUYECKOMN JEATEIHHOCTH YUAIINXCS IO peaTu3aluy MPUHSITHIX B
o011ecTBe IEHHOCTE!, B TOM YHCIIE B YaCTH:

I'paxxnaanckoro BoCuTaAHMS:

OCO3HaHUs 00YUYAIOIUMUCS CBOMX KOHCTUTYIIMOHHBIX TIPAB U 00S3aHHOCTEH, yBOXKECHUS K
3aKOHY U MPaBOIMOPSIIKY;

MPEACTABICHUSI O COI[MAIBHBIX HOpPMax M MpaBUiIaX MEXIUYHOCTHBIX OTHOIICHUHM B
KOJIJIEKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOU JIEATEITHHOCTH MPH CO3TaHUN YUCOHBIX TIPOCKTOB,
pelIeHnr y4eOHbIX U MO3HABATENbHBIX 33/1a4, BHITOJTHEHUN XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHUMATh U TPUHUMATH MOTHBBI, HAMEPECHUSI, IOTUKY U apTyMEHTHI JIPYTUX
MIPH aHAJIN3€ Pa3INYHBIX BUIOB yU4E€OHOM JEATEIbHOCTH;

IMaTproTyecKoro BOCNMTAHUS:

[IEHHOCTHOTO OTHOUICHHS K HCTOPUYECKOMY U HAYYHOMY HACIEIUI0 OTeUeCTBEHHOM
XUMWH,

YBaXXEHHsI K TPOIIECCY TBOpYECTBA B OOJIACTH TEOPHH M MPAKTHUYECKOTO MPUMEHEHHUS
XUMHH, OCO3HAHUSI TOTO, YTO JIOCTIIKEHUS HAYKU €CTh Pe3yibTaT JUTUTEIBHBIX HAOIIOCHUM,
KPOMOTIMBBIX SKCIIEPUMEHTAIIBHBIX MTOUCKOB, MOCTOSHHOTO TPY/Ia YYCHBIX U MPAKTUKOB;

WHTEpeca W II03HABATEJIbHBIX MOTHBOB B TMIOJYYEHHWU U TOCIEAYIOIMIEM aHaJIU3e
MH(OPMALIUY O MEePEIOBBIX JOCTHKEHUIX COBPEMEHHON OTEUECTBEHHONW XHUMHUH;

JlyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS:

HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MTOBEACHHUS;

CIIOCOOHOCTH OIIEHWBATh CHTYallMH, CBS3aHHBIE C XUMHUYECKHUMH SIBICHUSMHU, H
MPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U
LIEHHOCTH;

TOTOBHOCTH OIICHMBATh CBOE TOBEJIEHUE W TOCTYNKHU CBOUX TOBApPUIIEH C TO3MIIMIA
HPABCTBEHHBIX U MIPABOBBIX HOPM U OCO3HAHHUE MOCIJIEICTBUM 3TUX MOCTYIKOB;

®opMHUpOBaHUS KYJbTYPbI 310POBbSI:

MOHMMAaHMs IIEHHOCTEH 370poBOro u 0Oe3omacHOro obOpa3a KHU3HH, HEO0OXOAMMOCTH
OTBETCTBEHHOT'O OTHOILIEHUSI K COOCTBEHHOMY (PU3MUYECKOMY U TICUXUYECKOMY 37I0POBbIO;

COOIOICHHSI TIpaBU OE30MacHOTO OOpalIeHusi ¢ BEHIECTBAMH B OBITY, IMOBCEIHEBHOU
KU3HU U B TPYJIOBOM JESTEIHHOCTH;

MOHUMAHMS I[IEHHOCTH TMPAaBUJ WHIWBHIYATbHOTO M KOJJICKTUBHOTO 0€30I1acHOrO
MOBE/ICHUS B CUTYAIIUAX, YTPOKAIOIIUX 3J0POBBIO U KU3HHU JIIOJCH;

OCO3HAHUS TOCJIEJCTBUH W HENPHUATHS BPEIHBIX MPUBBIUCK (YHMOTPEOJICHUST aTKOTOJIS,
HapKOTHUKOB, KYPEHHUS);

TpyaoBoro BocnuTaHusi:

KOMMYHHKATUBHOM KOMIIETEHTHOCTH B Yy4eOHO-HCCIEAOBATEIbCKON IeATENbHOCTH,
OOIIECTBEHHO TIOJIE3HOM, TBOPUYECKOM M IPYTHX BUIAX JCSATCILHOCTH;

YCTAaHOBKM Ha AaKTHBHOE Yy4YacTHE B PEIICHWU NPAKTHUYECKUX 3a/ad COIHAbHOM
HaIpaBJIEHHOCTH (B paMKaxX CBOETO Kjacca, IIKOJIbI);

MHTEpeca K MPaKTUYECKOMY H3yueHHUI0 Mpodeccuil pa3TuvyHOro pojaa, B TOM YHCIe Ha
OCHOBE NMPUMEHEHUS TPEIMETHBIX 3HAHUN 110 XUMHH;

YBaXXEHHUsI K TPYY, JIOJSM TpyAa U pe3yiabTaTaM TPYJOBOU AESITENbHOCTH;
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TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HWHIMBUAYAIbHOW TpaeKTOpuu oOpa3oBaHMUs,
Oyaymiei nmpodeccun U peanu3anui COOCTBEHHBIX KU3HEHHBIX TUIAHOB C YIETOM JIMYHOCTHBIX
HMHTEPECOB, CIIOCOOHOCTEN K XUMHUH, UHTEPECOB U MOTPeOHOCTEH 00111eCTBa;

IKOJI0rH4eCKOr0 BOCTIUTAHUSA:

HKOJIOTMUYECKH 11€71€CO00pa3HOro OTHOIIEHUS K IPUPOJIe, KaK HCTOUYHUKY CYIIIECTBOBAHMUS
’KM3HHU Ha 3eMmIe;

MMOHUMAaHHUS TJI00ANBHOTO XapaKTepa IKOJIOTHYECKUX TPOOIeM, BIUSHHUSI IKOHOMUYECKUX
MPOLECCOB HA COCTOSIHUE MPUPOAHOM U COLUATILHOM CPENBI;

OCO3HaHUS HEOOXOJUMOCTH HUCIOJIb30BAHUS JOCTUKEHUM XUMUU JIJISl PELICHUS] BOIIPOCOB
PalMOHAIBHOTO MPUPOIONIOJIH30BAHUS;

AKTUBHOTO HENPUATHS ACHCTBUM, NPUHOCSIIUX BPEA OKpYKaroled MPUPOIHON cpene,
YMEHHUS MPOrHO3UPOBATh HEOJIATOMPUSITHBIE SKOJIOTUUECKUE TOCIIEICTBUS MPEANPUHUMAEMBIX
NEWCTBUI U NMPEIOTBpAIATh HX;

HaJU4MUsl Pa3BUTOrO JKOJOTMYECKOTO MBIIUICHUS, HKOJIOTUYECKON KYJIbTYpHI, OIbITa
NESATEIbHOCTH SKOJOTUYECKOM HANpaBI€HHOCTH, YMEHHUS pPYKOBOJACTBOBAaTbCSI HMHU B
MMO3HABATEIbHOU, KOMMYHUKATUBHOM U COLIMATILHOM MPAKTHKE, CTIOCOOHOCTH M YMEHUSI aKTUBHO
MIPOTUBOCTOATH UACOJIOTHH XeMoPoOuu;

IleHHOCTH HAYYHOT0 MO3HAHUA:

chOpMUPOBAaHHOE MUPOBO33PEHHU S, COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO PAa3BUTHUS
HayK{ U 00I11€CTBEHHOM MPAKTUKU;

MOHUMAaHUs cleun(UKN XMMUU KaKk HayKHd, OCO3HAHMSI €€ poiau B (HOPMUPOBAHHUU
PaIMOHATBFHOTO HAYYHOTO MBIIIICHUS, CO3/IaHUU IIEJIOCTHOTO MIPEICTABICHHS 00 OKPYXKaIOIIeM
MHpE Kak O €AMHCTBE MPUPOJbI U YEIOBEKA, B MO3HAHMU NPUPOJHBIX 3aKOHOMEPHOCTEU U
pelIeHny mpodJIeM COXPaHEHHUS TPUPOTHOTO PABHOBECHS;

yOEXKIAEHHOCTH B 0CO00I 3HAUMMOCTH XMUMHH JUIsi COBPEMEHHOH NMBHIM3ALUU: B €€
T'YMaHHCTUYECKOH HAIpPaBICHHOCTH M BaKHOW POJIM B CO3/IaHUHM HOBOM 0a3bl MaTepuanbHOM
KYJIbTYpPbI, PEIIEHUU TI00ANbHBIX MTPOOJIEM YCTOMYMBOTO Pa3BUTHS YEJIOBEUECTBA - CHIPHEBO,
JHEPreTHUYECKON, THINEBOM W JKOJIOTUYECKOW OE30MacHOCTH, B PAa3BUTUU MEIUIUHBI,
o0ecrnedeHnr YCIOBUH YCIETHOTO TPY/a U 9KOJOTHYECKH KOM(POPTHON KU3HU KaXKIOTO YJIeHa
o01I1ecTBa;

€CTECTBEHHO-HAyYHOH TPaMOTHOCTH: TIOHMMAaHHUsl CYIIHOCTH METOJOB IIO3HAaHUS,
HCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKaX, CHOCOOHOCTH MCIIOJIb30BaTh MOJydYaeMble 3HAHUS IS
aHaln3a U OOBSICHEHHUS SBICHUN OKPYKAIOIIEr0 MUpa M MPOUCXOASIIMX B HEM HM3MEHEHHH,
YMEHHUS JIeNIaTh 000CHOBAHHBIC 3aKITFIOUYCHHS HA OCHOBE HAYYHBIX (DAKTOB U UMEIOIIUXCSI JAHHBIX
C LIEJIbIO MTOJIYYE€HUS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIBHO HCIIOJIB30BATh XUMHUUYECKUE 3HAHUS JUTSI PEIISHUS TPOOIeM
B pEaIbHBIX KU3HEHHBIX CUTYaLUsIX;

WHTEpeca K MO3HAHUIO U UCCIIEI0BATEIbCKON e TEbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HEIMPEPhIBHOMY OOpPa30BaHUIO U CaMOOOpPa30BaHUIO, K
AKTUBHOMY TIOJIyYCHUIO HOBBIX 3HAHMM 10 XHMHH B COOTBETCTBUU C IKU3HEHHBIMHU
MOTPEeOHOCTAMHU;

WHTEpeca K OCOOCHHOCTSIM Tpylda B pasnu4HbIX cdepax mpodhecCHOHATHLHOM
NEeSATENbHOCTH.

MeTtanpeamMeTHble:

Osnaodenue yHugepcaibHbIMU Y4eOHbIMU NO3HABAMETbHBIMU OCUCMBUAMU.

basoevie nozuueckue oeiicmeus:

CaMOCTOSITENTLHO (OPMYJIUPOBATh W aKTyalIM3UPOBaTh MPOOIEMY, BCECTOPOHHE €€
paccMaTpuBarth;

ONpeNensaTh LENH ACATENbHOCTH, 3aJaBas IMapaMeTpbl U KPUTEPUH HUX JIOCTHXKEHUS,
COOTHOCHUTH PE3YJIbTATHI ACITEIHHOCTH C MMOCTABICHHBIMU 1IEJISIMHU;

WCIIOBb30BaTh NPU OCBOCHHM 3HAHUI MPUEMBI JIOTUYECKOTO MBIIUICHHUS - BBIACIATH
XapakTepHbIe TpPU3HAKKA TOHATHA U YCTAaHABIMBATh MX B3aUMOCBS3b, WCIIOIb30BAThH
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COOTBETCTBYIOIINE OHATUS ISl OObSICHEHHUS OT/ICNbHBIX (PAKTOB U SABICHUM;

BBIOMpATH OCHOBAHUS U KPUTEPUH JIJIS KJIAaCCH(PUKAITIH BEIIECTB M XUMUYECKUX PEaKIIHii;

YCTaHABIIMBATh MPUUNHHO-CJIEICTBEHHBIE CBSI3U MEKY U3Yy4aeMbIMU SBJICHUSIMU;

CTPOUTH JIOTUYECKHE paCCyXIeHUs (MHIAYKTUBHBIC, NEAYKTHBHBIC, IO aHAJOTHH),
BBISIBJISITH 3aKOHOMEPHOCTH U MPOTUBOPEUHS B PACCMATPUBAEMBIX SIBICHUSIX, (POPMYIHPOBATH
BBIBOJIBI M 3aKJTFOUCHHS,

MPUMEHSTH B MPOLIECCEe MO3HAHUSA, UCTIOIb3yeMble B XUMUU CUMBOJUYECKHE (3HAKOBBIE)
MOJIEJTH, TPE0OPa30BEIBATH MOICIBHBIC TIPEICTABIICHUS - XUMUYECKUH 3HAK (CHMBOJI) SJIEMCHTA,
XuMHUeckas Qopmyna, ypaBHEHHE XHMMHUYECKON peakIuu - TMpH pPEHIeHUH y4eOHBIX
MMO3HABATENIBHBIX U MPAKTUYECKUX 3ajad, MPUMEHATh HAa3BaHHBIC MOJCIBHBIC TPEICTABICHUS
JUTS BBISIBJICHHS XapaKTEPHBIX MPU3HAKOB U3y4aEMBIX BEIIECTB U XMMHUECKUX PEaKIIUM.

ba3zoevie uccneoosamenvckue oeiicmeus:

BJIa/IETh OCHOBAMHU METOJIOB HAYYHOT'O MTO3HAHUS BEIIECTB U XUMUUYECKUX PEaKIIUi;

dbopMynmupoBaTh IENW W 3aJa4d  HWCCIICJIOBAHWS, WCIIOIh30BaTh IIOCTABICHHBIE U
CaMOCTOSITENTFHO c(hOpPMYITHpPOBAaHHBIE BOMPOCH B Ka4eCTBE MHCTPYMEHTA MMO3HAHUS U OCHOBBI
it GOPMHUPOBAHUS TUIIOTE3BI IO MMPOBEPKE MPABMIIBHOCTH BBICKA3bIBAEMBIX CYKICHUM;

BJIa/IETh HAaBBIKAMHM CaMOCTOSITEILHOTO IUIAHUPOBAHUS M TPOBEACHHS yUEHUYECKHX
AKCIIEPUMEHTOB, COBEPIIIEHCTBOBATh YMEHHS HAOIIOATh 32 XOJOM MPOIlecca, CAaMOCTOSATEIHHO
MIPOTHO3UPOBATh €ro pe3yiabTaT, (popMyaupoBaTh OOOOIIEHUS U BBIBOJBI OTHOCHTEIHHO
JIOCTOBEPHOCTH PE3YyJIbTaTOB HCCIIEIOBAHMUS, COCTABIISATh 0OOCHOBAHHBIN OTYET O TIPOACIAHHON
pabore;

npuoOpeTaTh ONBIT YYEHHMUECKOW HCCIENOBATEIbCKOW M TPOEKTHOH JesITeIbHOCTH,
MPOSBIISATH CIIOCOOHOCTh U TOTOBHOCTh K CaMOCTOSITEIbBHOMY TOHMCKY METOJIOB peIleHUs
MPAKTUYECKUX 3aJ1a4, TPUMEHECHUIO Pa3IMYHbBIX METOIOB IIO3HAHUS.

Paboma c ungpopmayueii:

OPUEHTUPOBATLCS B PA3IUYHBIX HWCTOYHUKAX wWHpopMmamuu (HAyIHO-TIOMYJISIpHAs
JUTepaTypa XUMHUYECKOTO COJEp)KaHus, CIpaBouYHble Tmocobus, pecypcel HHTepHera),
aHAIM3WPOBATh HMH(DOPMAIMIO PA3IMYHBIX BUIAOB W (OPM TIPEICTABICHUS, KPHUTHUYECKU
OLIEHUBATH €€ JIOCTOBEPHOCTh U HEMPOTHUBOPEUUBOCTE;

(GbopMyIIMpOBaTh 3aMpOChl W MPUMEHSATH PA3IUYHBIC METOJBI TPHU TIOUCKE U OTOOpE
uH(popManuy, He0OXOAUMOM /1JIsl BBIMIOTHEHHs YU€OHBIX 3a71a4u ONpeAeIEHHOTO TUIIA;

MPUOOPETATH OIBIT UCIIOJIb30BAHUS WH()OPMAIIMOHHO-KOMMYHUKATHBHBIX TEXHOJIOTHH |
Pa3IMYHBIX TOMCKOBBIX CHCTEM;

CaMOCTOSITEITLHO BBIOMPATh ONTUMATBHYIO (GOPMY MpPECTaBICHUs HHPOPMAIHH (CXEMBI,
rpaduku, TUarpaMMbl, TaOJIUIIBI, PUCYHKH H JIPYTHE);

WCIIOJIb30BaTh HAYYHBIH S3BIK B KadecTBE CpPEJCTBA MpPU paboTe ¢ XUMUYECKOM
nHpopManuen: MPUMEHITh MEXIpeIMeTHble ((u3nueckue W MaTeMaTHYecKHue) 3HaKu WU
CHMBOJIBI, (hOpMYITBI, a00pEeBUATYPBI, HOMEHKIIATYPY;

HCIOJIb30BaTh U MpeoOpa3oBhIBATh 3HAKOBO-CUMBOJIIMYECKUE CPEICTBA HATIISITHOCTH.

Osnaoenue ynusepcanrbHblMu KOMMYHUKAMUBHBIMU OeUCBUAMU:

3aJ1aBaTh BOIIPOCHI MO CYIIECTBY OOCY>KIaeMON TeMbI B XOJIe AHAora U/Uiu TUCKYCCHH,
BBICKA3bIBaTh HJIEH, (OPMYIHpOBaTH CBOM TMPEIIOKEHUS OTHOCHTEIHHO BBIMOTHCHHUS
MpeIJIOKEHHOM 3a/1auH;

BBICTYIIATh C TPE3CHTANUEH Pe3yIhbTaTOB IMO3HABATEIHHOW JESATEIbHOCTH, MMOJYYCHHBIX
CaMOCTOSITENTLHO HWJIM COBMECTHO CO CBEPCTHHKAMHM TIPU BBIMOJHEHUH XHUMHYECKOTO
IKCIIEPUMEHTA, TMPAKTUYECKOW pPAOOTHI IO HCCIEIOBAHUIO CBOWCTB W3Yy4aeMbIX BEIIECTB,
peanu3anuy yueOHOro MpoeKkTa U (OopMyIUpPOBaTH BBIBOJBI MO PE3ylbTaTaM MPOBEACHHBIX
WCCJICTOBAHMH ITyTEM COTJIACOBAHMSI IO3UIIUN B XO7I€ 00CYXKICHUS U 0OMEHA MHCHHSIMH.

Osnaodenue yHUBepCaIbHbIMU Pe2yIamUEHbIMU 0eUCMBUIMU:

CaMOCTOSITENTFHO TUIAHUPOBATh M OCYIIECTBIISATH CBOIO MO3HABATEIBHYIO JCSITEIHLHOCTD,
OTpesieNisis ee IeNIU U 3a/layd, KOHTPOJIUPOBATh U MO Mepe HEOOXOIUMOCTH KOPPEKTHUPOBATH
mpeiaraeMblii alTOPUTM JICUCTBUN MPH BBIMTOJIHCHUN YUE€OHBIX W WCCIICOBATEIBCKUX 3aJad,
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BbIOMpaTh Hanboee 3 (PeKTUBHBIN CITOCOO MX PEIICHUS ¢ YU€TOM MOJIyYEHHUS! HOBBIX 3HAHUH O
BEIIIECTBAX U XUMUYECKUX PEAKIIUAX;

OCYIIECTBIISITh CAMOKOHTPOJIb CBOEH JEATENIbHOCTM Ha OCHOBE CaMOaHalu3a W
CaMOOILICHKH.

IIpenmerHbie:

10 KJIACC

c(OpPMUPOBAHHOCTh TMPEACTABICHUI O XHWMHUYECKOW COCTaBISIONIEH €CTeCTBEHHO-
HAyYHOW KapTHHBI MUpPA, POJIM XHMHH B TIO3HAHWH SIBICHUU MPHUPOJBI, B (HOPMHUPOBAHHUH
MBIIUICHUS] U KYJIbTYPBbl JTUYHOCTH, €€ (DYHKIIMOHAIBHOM TpaMOTHOCTH, HEOOXOIUMOU Jis
pENIeHUS MPAKTUYECKUX 33124 U SKOJIOTHIECKH 00OCHOBAHHOTO OTHOIIICHHUS K CBOEMY 3/I0POBBIO
U IPUPOJTHOM cpefie;

BJIQJICHUE CUCTEMOM XMMHUECKUX 3HAHUN, KOTOPast BKIIOYAET:

OCHOBOTIOJIAraolue MOHATUSA (XUMUYECKUN DJIEMEHT, aTOM, JJIEKTPOHHas 000J0YKa
aToMa, MOJIEKYJia, BaJE€HTHOCTh, AJIEKTPOOTPUIIATEILHOCTh, XUMUYECKast CBS3b, CTPYKTYpHas
dbopmyna (pa3BepHyTass W COKpallleHHas), MOJIb, MOJIApHAs Macca, MOJISIPHBI 00beM,
VTIEPOHBIN CKETET, PYHKITMOHATbHAS TPYIINA, PaJHKAN, U30MEPHS, H30MEPhI, TOMOJIOTHUYECKHIA
Psia, TOMOJIOTH, YTIEBOIOPOAbI, KUCIOPO U a30TCOepKAIINe COSAMHEHUSI, MOHOMED, ITOJIUMED,
CTPYKTYPHOE 3BE€HO, BELICOKOMOJIEKYJISIPHBIE COSAMHEHUS );

TEOpUU U 3aKOHBI (Teopus CTpoeHus opraHudeckux BemiectB A.M. Bytneposa, 3akoH
COXpaHEHHUS MacChl BEIIECTB);

3aKOHOMEPHOCTH, CHMBOJIMYECKUHN S3bIK XUMHUH;

MUPOBO33PEHUECKHE 3HAHUS, JIeKAl[Me B OCHOBE IOHUMAHUSA NPUUYUHHOCTH U
CUCTEMHOCTH XUMHYECKHX SBJICHHUH, (PaKTOIOTHYECKUE CBEIEHUS O CBOWCTBaxX, COCTaBe,
MOJIy9eHUH U 0e30MacHOM HCIIOJIb30BAHUH BAKHEHIIIMX OPTaHMYECKUX BEIIECTB B OBITY H
MPAKTUYECKON JAESITENFHOCTH YETIOBEKa;

c(hOPMUPOBAHHOCTh YMEHUH BBISBIISITh XapaKTEPHBIC MPU3HAKH ITOHSATHH, YCTAHABIINBATh
UX B3aMMOCBSA3b, UCIOJIB30BaTh COOTBETCTBYIOIINE OHATHS MPU OMUCAHUHM COCTaBa, CTPOCHUS
Y NPEBPAILECHUN OPTaHUYECKUX COCTMHEHU;

c(OpPMUPOBAHHOCTh YMEHHI HCIOJIb30BaTh XMMUYECKYI0 CHUMBOJHKY JUIsl COCTaBIICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEpHYTOM, COKpAIICHHOW) (hOpMYJT OPTAaHHYECKUX BEIIECTB
U ypaBHEHHI XUMHUYECKHX PEaKIIMi, N3rOTaBIMBaTh MOJEINA MOJIEKYJI OPTraHMYECKHUX BEIIECTB
JUTSL WULTIOCTPALIMU UX XUMHYECKOTO M MPOCTPAHCTBEHHOTO CTPOCHHS;

c(hOpMUPOBAHHOCTh YMEHHUI YCTaHABIMBAThH MPUHAIEKHOCTh U3YUEHHBIX OPTraHUYECKUX
BEIIECTB [0 HMX COCTAaBy U CTPOCHHWIO K OIPEICICHHOMY KIIACCY/TPYIe COCIUHEHHMA
(YrneBoJopoabl, KHCIOpPOA M  a30TCOJAEpIKAIIUe COEAMHEHUS, BBICOKOMOJIEKYISPHbBIE
COEMHEHMS), J1aBaTh UM Ha3BaHMs o cucrematnueckoil HomeHkiarype (IUPAC), a takxke
MPUBOJIUTH TPUBUAJIbHBIC Ha3BaHUS OTHAEIbHBIX OPTaHUYECKUX BEIIECTB (ITUJIEH, MPOIMUJICH,
alleTHJICH, STWICHIJIMKOJb, TJIHIEPHH, (EeHON, (GOopMalIbIerull, aneTalbJerHa, MypaBbUHAs
KHCIIOTa, YKCYCHAsl KHCIIOTa, OJIEMHOBAsI KUCJIOTa, CTEApUHOBAs KUCIIOTA, TIII0K03a, (QPYyKTO3a,
KpaxmMa, eJITI0103a, TIUIKH);

c(OPMUPOBAHHOCTh YMEHHS OMpPENEesITh BHUJbI XMMHUYECKON CBSI3W B OPraHUYECKUX
COEIMHEHUSIX (OJMHAPHBIE U KPATHBIC);

c(OPMUPOBAHHOCTh YMEHHS MPUMEHSTHh IMOJIOKEHUS TEOPHUH CTPOSHHUS OPraHUYeCKHX
Bemects A.M. bytnepoBa /st 00bsICHEHUSI 3aBUCUMOCTH CBOMCTB BEIIECTB OT MX COCTaBa U
CTPOEHHS; 3aKOH COXPaHEHUSI MacChl BEIIECTB;

cOpPMUPOBAHHOCTh YMEHHH XapaKTepU30BaTh COCTaB, CTpPOeHUE, (QU3NYecKue u
XUMHYECKHE CBOMCTBA THITUYHBIX IPECTaBUTENEH pa3InYHBIX KJIACCOB OPraHMYECKHUX BEIIECTB
(MeraH, 9TaH, ITHWJIEH, MPOINWJICH, ameTuieH, OyramueH-1,3, mermnOyraguen-1,3, OGeH30I,
METaHOJI, 3TaHOJI, YTHJICHTJIUKOJb, TIUIEPUH, (PEHOI, alleTalbIeru]l, MypaBbUHas U yKCyCHas
KHUCJIOTBI, TJIIOKO3a, Kpaxmall, IeJITI0JI03a, aMHUHOYKCYCHas KHCIIOTa), WJUIIOCTPUPOBATH
TeHETUYECKYIO CBA3h MEXIY HUMH YPaBHEHHUSMH COOTBETCTBYIOIIMX XUMHUYECKHX pEakluil ¢
HCIIOJIb30BAHUEM CTPYKTYPHBIX (DOPMYIL;
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c(OpPMUPOBAHHOCTh YMEHHUSI XapaKTEepPH30BaThb HCTOUYHUKH YTIEBOJOPOIHOTO CHIPBS
(HeTh, MPUPONHBIA Ta3, yrojb), CIOCOOBI MX MEPEepadOTKH W TMPAKTHUECKOE MPUMEHEHHE
MPOJYKTOB MEpPepadoTKH;

c(OPMUPOBAHHOCTh yYMEHUW IPOBOJUTH BBIYHUCICHHS IO XUMHUYECKUM YypPaBHEHUSIM
(Macchbl, o0beMa, KOJIMYECTBAa MCXOJHOTO BEHIECTBA WM MPOAYKTA PEaKUUU MO HU3BECTHBIM
Macce, 00beMy, KOJIMYECTBY OJHOTO U3 UCXOAHBIX BEIIECTB MITH MPOTYKTOB PEAKIIH );

c(OpMUPOBAHHOCTh YMEHUH BIIAJIETh CUCTEMOI 3HAaHUI 00 OCHOBHBIX METO/IaX HAYYHOTO
MO3HAHMS, HCIOJb3YEMBIX B XUMHUU TMPHU H3YYCHUU BEIIECTB M XUMHUUYECKHUX SIBJICHUN
(HabnrofieHre, W3MEpEeHUe, OSKCIEPUMEHT, MOJEIUPOBAHKE), HCIOIb30BaTh CUCTEMHbBIE
XUMUYECKUE 3HAHUS [Tl TPUHSATHUS PEIICHUN B KOHKPETHBIX KU3HEHHBIX CUTYAIIUSIX, CBA3aHHBIX
C BEUIECTBAMHU U UX IPUMEHEHUEM;

c(hOpPMHUPOBAHHOCTh YMEHUH COOJIIO/IaTh MpaBUiIa MOJIB30BAHMSI XUMUYECKON TIOCYI0N U
1abopaTopHBIM 000pYyI0OBAaHUEM, a TAKXKe MTPaBUIa OOpAIllEHHUs C BEIECTBAMHU B COOTBETCTBUH C
WHCTPYKIHUSMH TIO BBITTOJHEHUIO JTA00PATOPHBIX XUMHUYECKUX OMBITOB;

cOpPMUPOBAHHOCTh YMEHUN IUIAHUPOBATh M BBIMOJIHATH XMUMHUECKUNH HKCIIEPUMEHT
(mpeBpallleHus1 OPraHMYECKUX BEIIECTB MPU HarpeBaHUM, MOJIyY€HHUE 3TUIIEHA U U3YYEHUE €Tr0
CBOMCTB, KAaueCTBEHHBIE pEAKIMU OPraHMYECKHUX BEIIECTB, JAEHATypauus OelKOB TMpHU
HarpeBaHWH, BETHBIE PEAKIIMK OEIKOB) B COOTBETCTBHH C MPABUIAMH TEXHHKH 0€30MIaCHOCTH
pHu OOpalleHnH ¢ BEIIECTBAMU U JTa0OpaTOPHBIM 000PYAOBaHUEM, MPEICTABIATH PE3YIbTAThI
XUMHYECKOTO JKCIIEPHUMEHTa B (OpME 3amucH YpaBHEHUW COOTBETCTBYIOIIMX PEAKIMH H
(GbopMyIHUpOBaTh BEIBOJIBI HA OCHOBE ATUX PE3YJIbTATOB;

c(hOPMUPOBAHHOCTh YMEHHUI KPUTHUYECKH aHAIM3UPOBATH XUMHUYECKYI0 WH(OPMAIHIO,
MOJIy4aeMyI0 U3 Pa3HbIX HCTOYHHUKOB (Cpe/IcTBa MaccoBoi nHpopMaiuu, IHTepHET u Apyrux);

c(OPMHPOBAHHOCTh YMEHMI COONIOJATh TpaBWIIa SKOJIOTUYECKH IIeIeCO00pa3HOTro
MOBEJCHUS B OBITY M TPYAOBOH MEATEIBHOCTH B IENSIX COXpPAaHEHUS CBOEro 370POBbS U
OKpY’Karolllel MPUPOAHON CpeJibl, 0CO3HABATh OMACHOCTh BO3ACHCTBUS HA JKUBBIE OPTaHU3MBbI
OTIpeIeTICHHBIX OPraHMYECKUX BEIIeCTB, MOHMMAas cMbica mnokazarens [IJIK (mpenenbHo
JOMYCTUMOW  KOHIIGHTpAIlMH), TMOSCHATh Ha TpUMEpax CrmocoObl  yMEHBIICHUS W
MPEAOTBPALEHUS UX BPEAHOTO BO3ACHCTBUS HA OPraHU3M YEJIOBEKA;

JUTSE OOYYAOIIUXCSl C OTPAHUYCHHBIMU BO3MOXKHOCTSIMH 3JIOPOBbS: YMEHHE MPUMEHSTH
3HaHUSA 00 OCHOBHBIX JOCTYIHBIX METO/IaX MO3HAHUS BEIIECTB M XUMUYECKHUX SBIICHUII;

UISL CIICTIBIX U CTa0O0BHIAINX O0yHaIOIIMXCS: YMEHHE HCIIOB30BaTh Peibe()HO TOUCUHYIO
cucteMy ob6o3naueHuii JI. bpaiins mis 3anmucu XuMudeckux Gopmy.

11 KJIACC

cOpPMUPOBAHHOCTh TMPEACTABICHUI O XHWMHUYECKOW COCTaBISIONIEH €CTeCTBEHHO-
HAyYHOW KapTHHBI MUpPA, POJIM XHMHHU B TIO3HAHWH SIBJICHUU MPHUPOJBI, B (HOPMHUPOBAHHUH
MBIIUICHUS] U KYJIbTYpPBl JUYHOCTH, €€ (DYHKIMOHAIBHOM TpaMOTHOCTH, HEOOXOIUMOU Jis
pelIeHHsI MPAKTUYECKUX 3a/1a4 M SKOJIOTUYECKH 000CHOBAHHOTO OTHOIICHUS K CBOEMY 3/I0POBBIO
U IPUPOJHOI cpene;

BJIAJICHUE CUCTEMOW XUMUYECKUX 3HAHHM, KOTOPasi BKIKOYAET:

OCHOBOTOJIAraolue TMOHATUS (XUMHYECKUHA OJJIEeMEHT, aToM, H30Tom, s-, p-, d-
ANIEKTPOHHBIE OpOMTAIM aTOMOB, MOH, MOJIEKYJa, MOJb, MOJISIPHBI 0OBEM, BaJIEHTHOCTb,
ANEKTPOOTPHUIATETLHOCTh, CTENEHb OKHCIIEHUS, XUMHUYECKas CBS3b (KOBaJE€HTHAasl, MOHHAs,
MeTaJUIM4ecKasi, BOJIOPOJHASA), KPUCTAUIMYECKas pEIIeTKa, TUIbl XHUMHYECKUX pEeaKIuii,
pacTBOpP, AJIEKTPOJUTHI, HEAIEKTPOJUTHI, JJIEKTPOIUTHYECKAsT IUCCOLMALNS, OKUCIUTEIND,
BOCCTAaHOBHUTEINb, CKOPOCTh XMMHUECKOHN peakliii, XUMUYECKOE PAaBHOBECHE);

TEOPUH U 3aKOHBI (TECOPHS AIEKTPOIUTHIECKON TUCCOLMAIINU, Iepruoanueckuii 3akoH J[. 1.
MenpeneeBa, 3aKOH COXpPaHEHHUSI MAacChl BELIECTB, 3aKOH COXPAHEHUS U NPEBPAIIECHUs SHEPIUU
OpH  XHMHUYECKUX  pEeaKlHusAxX), 3aKOHOMEPHOCTH, CHMBOJUYECKHH  S3bIK  XUMHH,
MHUPOBO33PEHUECKHE 3HAHMS, JIEKAIMEe B OCHOBE MOHUMAHHUS MPUUYUHHOCTH U CHUCTEMHOCTU
XUMHYECKUX SIBICHHUH, (DaKTOJIOTHYECKHE CBEEHHUS O CBOWCTBAX, COCTaBe, MOIYYCHHH H
0€30MMacHOM HCIOJF30BaHUN BAKHEHIIIMX HEOPTAHHMYECKUX BEHIECTB B OBITY U MPAKTUYCCKON
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NEeSATEIbHOCTH YEJIOBEKA;

c(OPMHPOBAHHOCTH YMEHUH BBISBIISTH XapaKTepHbIe IPU3HAKY MOHATHI, yCTaHABINBAThH
UX B3aUMOCBSI3b, UCIIOJIB30BAaTh COOTBETCTBYIOIINE MOHATHS MPU ONMHMCAHUM HEOPTaHMYECKHX
BEILECTB U UX IIPEBPALLCHUN;

c(OpPMUPOBAHHOCTh YMEHHI HCIOJIb30BaTh XMMUYECKYI0 CUMBOJHKY JUIsl COCTaBIICHUS
¢dbopMy BemeCTB W ypaBHEHHH XHMHUYECKHX pEaKUWH, CHCTEMAaTHYECKYI0 HOMEHKIATypy
(IUPAC) u TpuBHanbHBIC Ha3BaHUS OT/AEIbHBIX HEOPTaHMYECKHX BEIIECTB (yrapHbId ras,
YIJIEKUCIbIA ra3, aMMHUaK, raiieHas MU3BECTb, HEralleHasi M3BECTb, MHUTHhEBAsl COJAa, MUPUT U
Jpyrue);

c(OPMHPOBAHHOCTh YMEHUH OTPEICIATh BAJICHTHOCTD U CTENICHb OKUCIICHUS XUMHYECKIX
AJIEMEHTOB B COETUHEHUSIX PA3IMYHOTO COCTaBa, BUJl XUMUYECKOM CBSI3U (KOBaJIEHTHAs, MOHHAS,
MeTaJIJIN4ecKasi, BOJAOPOJHAs) B COCUHEHUAX, TUIl KPUCTAIUIMUECKON pEIIeTKH KOHKPETHOTO
BellecTBa (aTOMHas, MOJEKYJspHas, WOHHAs, METaJUIMYecKas), XapakTep Cpeabl B BOJHBIX
pacTBopax HEOPraHMYECKUX COCIUHEHMI;

c(OpMUPOBAHHOCTh YMEHUH yCTaHABINBATH MPUHAIJICKHOCTh HEOPTAHUYECKUX BEIIECTB
0 UX COCTaBY K OMpEeeIEHHOMY KJlacCy/TpyIe COeAMHEHHH (IIPOCThIe BEIECTBA - METAJUIBI U
HEMETAaJlJIbl, OKCHU/IbI, OCHOBAHMUSI, KUCIOTHI, aM(OTEPHBIE TUIAPOKCUIBI, COJIH);

chOpPMUPOBAHHOCTh YMEHHM pAaCKpBIBaTh CMBICI Tepuoandeckoro 3akona JI.U.
MenzaeneeBa U JEMOHCTPUPOBATH €r0  CUCTEMATH3UPYIOUIYIO, OOBSICHUTEIbHYIO U
MPOTHOCTUYECKYIO (PYHKIINH;

cOpPMUPOBAHHOCTh YMEHHH  XapaKTepu30BaTh OJEKTPOHHOE CTPOCHHE aTOMOB
XUMHUYECKUX 3J1€MEHTOB | - 4 nepuonos [leprnoandeckoii cucTeMbl XUMUUECKUX 31eMeHTOB J1.11.
MenpneneeBa, HUCMONB3ys TOHATUSA "S-, p-, d-2JIEKTpOHHBIE opOuTanu", "dHEPreTUYECKHe
ypoBHH", OOBSICHATH 3aKOHOMEPHOCTH W3MEHEHHsI CBOWCTB XMMHUYECKHX DJIEMEHTOB U HX
COEIMHEHMI 1o nepuoaaM u rpynnaM [lepuoguyeckoit cucteMbl XUMAYECKHUX 351eMeHToB J[. .
Menneneena;

cOpPMUPOBAHHOCTh YMEHUH XapaKTepu3oBaTh (OMUCHIBATh) OOIIME XUMHYECKHE
CBOMCTBA HEOPraHWYECKUX BEUIECTB pPA3IMUHBIX KJIAaCCOB, IMOJATBEP)KJIATh CYIIECTBOBAHUE
TEHETUYECKON CBSI3M MEXJy HEOPraHMYeCKMMH BEIIeCTBaMU C TIOMOLIBIO YpaBHEHUM
COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHII;

c(OpPMUPOBAHHOCTh YMEHHUS KIACCU(PUIUPOBATH XUMUUYECKUE PEAKIMH MO Pa3IMYHBIM
npu3HakKaM (YHCIYy W COCTaBy pearupyrolMx BeHIeCTB, TemioBoMy 3(hdekty peakuuwu,
M3MEHEHHUIO CTeNeHe OKUCIECHUS JIEMEHTOB, 00PaTUMOCTH PEaKllUy, yYaCTHIO KaTalu3aTopa);

c(OPMHPOBAHHOCTH YMEHUH COCTABIISTh YPAaBHEHHS PEAKIIUN PA3TUUHBIX TUIIOB, TOJTHBIE
U COKpAIICHHbIC YPaBHEHHs PEakuii HOHHOTO OOMEHa, YUUThIBAsl yCIOBHS, MIPU KOTOPBIX 3TH
peaxkuuu UAYT 10 KOHIIA;

c(OpPMUPOBAHHOCTH YMEHUN MPOBOAUTH PEAKIUH, MOATBEPKAAIOIINE KauyeCTBEHHBIN
COCTaB pA3JIMYHBIX HEOPraHMYECKMX BEIIECTB, pACIO3HABAaTh OIBITHBIM IIYTEM HOHBI,
MIPUCYTCTBYIOIIME B BOJHBIX PACTBOPAX HEOPTAHMYECKUX BEIIECTB;

c(OPMHPOBAHHOCTh YMEHHH PACKPBIBATh CYITHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaxiuii IoCpeICTBOM COCTaBJICHHUSI SJIEKTPOHHOTO OanaHca ATHX PEeaKIHii;

c(OPMHPOBAHHOCTH YMEHUH OOBACHITH 3aBHCUMOCTh CKOPOCTH XUMHUECKOW PEAKIIUU OT
pa3IuyYHbIX (PAKTOPOB; XapaKTep CMEUICHUS XUMHYECKOrO PAaBHOBECHS B 3aBHCHUMOCTH OT
BHemHero Bo3zeiicTBus (mpuniun Jle [llaTense);

c(OpPMUPOBAHHOCTh YMEHHI XapaKTepU30BaTh XHWMHUYECKHE IPOILIECCHI, JIekKallue B
OCHOBE TMPOMBIIUIEHHOTO TOJTYYEHHUSI CEPHOM KUCIIOTHI, aMMHaKa, a TakKe COPMHUPOBAHHOCTD
npescTaBieHnit 00 OOMMX HayuyHBIX MPUHIUNAX M IKOJIOTMUYECKHUX MPOoOIeMax XUMHUYECKOTO
IIPOU3BO/ICTBA;

cOpPMUPOBAHHOCTh yYMEHUN TPOBOJUTH BBIUMUCICHHUS] C HCIOJIH30BAHUEM TIOHSTHS
"MaccoBasi J10Ji1 BEILIECTBAa B pacTBOpe', OObEMHBIX OTHOLIEHWM Ta30B MNpU XMUMHUYECKUX
peaKiusax, Macchl BellecTBa UiKM 00beMa Ta30B MO U3BECTHOMY KOJIMYECTBY BEIECTBA, Macce
Wi 00BEMy OJHOTO M3 YYaCTBYIOIIMX B PEaKIMU BEIIECTB, TEIUIOBOTO 3¢ (deKTa peakiuud Ha
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OCHOBE 3aKOHOB COXPaHEHHUS MACChl BELIECTB, IPEBPAIICHHS U COXPAaHEHUS YHEPTUH;

c(hOpMUPOBAHHOCTh YMEHUH COOJIIOIaTh MpaBUiIa MOJIB30BAHMSI XUMUYECKON TIOCYION U
1abopaTopHBIM 000pYyI0BAaHUEM, a TAKXKEe MTPaBUIa OOpAIIEHUs C BEIIECTBAMHU B COOTBETCTBUU C
WHCTPYKIHSMH TI0 BBITTOJTHEHHUIO JTa00PATOPHBIX XUMUYECKHUX OMBITOB;

c(OpPMUPOBAHHOCTh YMEHUN IUIAHUPOBATh M BBIMOJIHATH XMUMHUYECKUNH HKCIIEPUMEHT
(paznmokeHue IepoKCHAa BOJAOpPOJAa B IPHUCYTCTBUU KaTalu3aTropa, OMNPENECIIEHHUE CPEbl
PacTBOPOB BEIIECTB C MOMOIIBIO YHUBEPCAIBHOTO MHANKATOPA, BIUSHUE PAa3TUYHBIX (PAKTOPOB
Ha CKOPOCTh XMMHUYECKOW pEaKINH, Peakii HOHHOTO OOMEHa, KaueCTBEHHbIC pPEaKkIuh Ha
cynbdaT-, KapOOHAT- U XJIOPUA-aHUOHBI, HA KATUOH aMMOHWUS, PElIeHHE SKCIIEPUMEHTAIBHBIX
3amad o Ttemam "Metamnsl" n "Hemeramnbel") B COOTBETCTBUM C IpaBWJIAMHU TEXHUKU
0e30MacHOCTH ITpU OOpAIllEHUH ¢ BEIIeCTBaMU U J1a00paTOpHBIM 000pyA0BaHUEM, IPEACTABISATh
pe3yabTaThl XMMHUYECKOTO SKCIIEpUMEHTa B (OpME 3amiCH ypPaBHEHUH COOTBETCTBYIOIIMX
peakuuii 1 GopMyIUPOBATH BHIBOIBI HA OCHOBE ITHUX PE3Yy/IbTAaTOB;

c(OPMHPOBAHHOCTh YMEHHMI KPUTHYECKH AaHAIM3HPOBATH XUMHUECKYI0 HH(POPMAIHIO,
MOJIyYaeMyI0 W3 pa3HbIX HCTOYHHMKOB (CpEICTBa MAacCOBOM KOMMYHUKaluu, MHTepHET u
JPYTHX);

cOpPMUPOBAHHOCTh YMEHHI COOMIOJaTh MpaBUiIa HKOJOTMYECKH IIeIeCO00pa3HOro
MIOBE/ICHUS B OBITY M TPYAOBOH JEATEIBHOCTH B IEJIIX COXPAaHEHUS CBOErO 370pPOBbS U
OKpY’Karollled MPUPOJHON Cpefbl, 0CO3HABATh OMACHOCTh BO3JCHCTBUS Ha >KUBbIE OpraHU3MBbI
OTIpeJIeIEHHBIX BEIIECTB, MOHUMasi cMbIch nokasatens [1JIK, moscHsITh Ha mpuMepax crnocoObl
YMEHBIIEHUS U NPEJOTBPALLEHUS UX BPEAHOTO BO3AECHCTBUS HA OPraHN3M YEJIOBEKA;

Ul O0yYaroImUXCs C OrPaHMYEHHBIMH BO3MOKHOCTSIMH 3/I0POBBS: YMEHHE NPUMEHSTDH
3HaHUSA 00 OCHOBHBIX JOCTYIHBIX METO/IaX MO3HAHUS BEIECTB M XUMUYECKHUX SBIICHUII;

UISL CIIETIBIX U CTa0O0BHIAINX O0yHAIOIIUXCS: YMEHHE HCIIOB30BaTh PeIbe()HO TOUCUHYIO
cucteMy obo3naueHuii JI. bpaiins mis 3anmucu XuMudeckux Gopmy.

3. Temaruyeckoe MJIaHUPOBAHUE

Kuaace KosmuectBo KosmuecTBO 4acoB B roj Hroro
4yacoB B Heenno | Oo0si3aTe/ibHAA Yacrp,
4acThb dopmupyemasn
Y4aCTHUKAMM
o0pa3oBaTeJbHbIX
OTHOLICHU
10 1 34 - 34
11 1 34 - 34
10 knacc
Ne Temaypoxka Koua-Bo 0P
n/n 4acoB
(00s13aT.
4acTh)
1. | [IpenMer opraHM4YeCcKOW XMMUHU: €€ BOSBHUKHOBEHHUE, PA3BUTHE 1 bubnuoreka
Y 3HAUYEHUE B MOJYYEHUU HOBBIX BEIIECTB M MAaTEPUAJIOB. HOK
2. | Teopuss CcTpoeHHMs OpraHMYECKUX coenuHeHud A.M. 1

byrnepoBa, ee ocHoBHble monoxkeHUs. CTpPyKTypHBIE
(dopMynbl OopraHMuYeckux BemiecTB. ['omororus, nzomepus.
XuMuueckast CBA3b B OpTraHUYCCKUX COCANHCHUAX -
OJIMHApHBIE M KPAaTHbBIE CBA3H.

3. | IlpencraBnenue o kiaccu(pUKaUK OPraHMYECKUX BEIIECTB. 1
Howmenknarypa OpPraHUYECKUX COETMHEHU N
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(CI/ICTeMaTI/ILIeCKaSI) U TpHUBUAJIBHBIC HA3BAHHUA BayKHEHIITNX
Hpe,I[CTaBHTeJIeﬁ KJIACCOB OPraHNM4YCCKHUX BCUICCTB.

AJnKaHbI: cOCTaB U CTPOCHHUC, TOMOJIOTHYECKUI PAA.

e

MeTtan u 2TaH - NPOCTEHUINME MPEACTABUTEIM AJIKAHOB:
¢u3nUecKkrue U XMMHYECKHE CBONCTBA (pEaKkIy 3aMEICHUS
TOpEHUs1), HAXOXKJEHUE B IPUPOJIE, MOJIy4YeHHE U TPUMEHEHHE.

AJNKeHBI: cOCTaB U CTPOCHHUC, TOMOJIOTHYECKUI PAA.

OTHJIEH U NPONWIEH - IPOCTEHIINE MPEACTABUTENN AJTKEHOB!
¢usuueckne W XHMHYECKHE  CBOWCTBa  (peakiuu
TUAPUPOBAHHUS, FAJIOTCHUPOBAHMS, THApATALlUU, OKUCIICHUS U
NOJIMMEPHU3AIIH ), TOJyYEHUE U IPUMEHEHHE.

[Tpaktrueckas padora Nel. «[lomydeHne 3THIICHA U U3yUCHUE
€ro CBOMCTBY.

Anxanuensl: Oyramuen-1,3 u metunOyraguen-1,3: crpoenue,
Ba)KHEHTIIHE XUMHAYECKHE CBOWCTBa (peaxius
nonuMepuszanuu). IlodydeHre CHHTETHYECKOTO Kaydyka |
PE3UHBI.

10.

AJKUHBI: COCTaB U OCOOEHHOCTU CTPOEHMSI, FTOMOJIOTMUECKUI
psaa. AnerusieH - MPOCTEHIIMA TpPeNCTaBUTENb AalKUHOB!
COCTaB, CTpOeHHWe, (U3MUECKMe M XUMHUYECKHE CBOHCTBA
(peakuuu TUAPUPOBAHMS, TAJIOTCHUPOBAHUS, TUIpATAIUH,
TOpPEHMS), TOJIyYEHUE U IPUMEHEHHE.

11.

Brruncnenus no YPaBHCHUAM XHUMHYECKOM PCaKIUU.

12.

Apenbl. benzom: cocraB, crTpoeHue, (uzmueckue U
XMMHYECKHE CBOWCTBAa (pEakIWU TaJlOTEHUPOBAHUS W
HUTPOBaHUs), TOJyYEeHUE U MpPUMEHEHHE. TOKCUYHOCTh
apeHOB.

13.

I'enernueckas CBSI3b MEXKTY YTJIEBOOPOIaMH,
IPUHAAISKAIIMMU K Pa3JIMYHBIM KJIaccaM.

14.

[IpuponHble HCTOYHMKH YIIIEBOXOPOAOB. IIpuponaHbIi ra3 u
nonyTHele HeTsiHbIe ra3pl. HedTh 1 ee mponcxoxaeHue.

15.

Crioco6b1  mepepaboTK  He(pTH: TEeperoHka, KpeKUHT
(TepMUYECKHM, KaTAIUTUYECKHH), TUpoau3. I[IpoayKThI
nepepadoTKH HEPTH, MX MPUMEHEHHUE B TPOMBIIICHHOCTH U B
ObITy. KaMeHHBII yroib 1 NPOJIyKTHI €ro nepepaboTKu.

bubmmoreka
[HOK

16.

KonTponpHas paboTa mo pazueny «YTriaeBoI0pOIbD

17.

IIpenenbHble OOHOATOMHBIE CHHUPTHL. METAaHON W ATAHOJ:
cTpoeHue, (U3NUecKue U XMMHUYECKHe CBOMCTBA (peaklUu C
AKTUBHBIMH MeETaJUIaMH, TaJIOT€HOBOJOPOJaMH, TOpPEHUE),
npuMeHeHue. BoaopoaHble CBS3M  MEXIy MOJEKyJlaMu
cnuptoB. JlelicTBHE MeETaHOJa W 3TAaHOJIA HAa OpPraHu3M
YEJIOBEKa.

18.

MHoroaToMHEIE CIIMPTHI. OTUJICHTIINKOIb U T CPHUH:
CTPOCHHC, (1)H31/I‘I€CKI/I€ u XUMHNYCCKHC CBOMCTBaA
(B3aHMOZI€I>'ICTBH€ CO IICJIIOYHBIMH METaJlllTaMH, Ka4C€CTBCHHAaA
p€aKuusd Ha MHOTI'OATOMHBIC CHI/IpTBI). I[eﬁCTBI/Ie Ha OpraHu3m
YCJIOBCKaA. HpI/IMeHeHI/Ie NIIMIOCPHUHA U OTUJICHI JIMKOJIA.

19.

deHO: CTPOCHHE MOJCKYNbI, (U3UYECKHE W XUMHUYCCKUE
croiictBa. TokcnaHocTh Perona. [Ipumenenne denoa

20.

Anpnerunpl.  Popmanbieruj, ameTadbIerui: CTPOCHHE,
bu3HYECKre ¥ XUMUYECKHE CBOMCTBA (PEAKIIUU OKHUCICHUS U

bubmmoreka
[HOK
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BOCCTAaHOBJICHHA, Ka4YCCTBCHHBIC peaKHI/II/I), MMOJIY4YCHHUEC U
IIPUMCHCHHC.

21.

OnDHOOCHOBHBIE  TpefelibHbIe  KapOOHOBBIE  KHCIOTBHI.
MypaBbuHas U YKCYCHasi KMCJIOTBI: CTpoeHHe, (U3nIeCKre 1
XHMHYECKHE CBOMCTBA (CBOMCTBA, OOIIME /IS KiIacca KHUCIIOT,
peakius dTepuduKanym), NoJyIeHHE U IPUMECHECHHE.

22.

[Mpaktudeckas padora No2 «CBoiicTBa pacTBOpa YKCYCHOMH
KHUCITIOTBI»

23.

CTeapI/IHOBaSI U OJICMHOBAsA KHCJIOTBI KaK MPEACTAaBUTCIIN
BBICHIHUX Kap60HOBBIX KHCJIOT.

24.

Mpbuta Kak COJIM BBICHIUX KapOOHOBBIX KHCJIOT, UX MOIOIIEE
JIEUCTBUE.

25.

Crnoxnble 3(GUpPbl KaK MPOU3BOAHBIE KapOOHOBBIX KHCIIOT.
['uaponn3 CIoKHBIX APHPOB.

26.

Kupsl. I'maponuz JKUPOB. [Ipumenenue KUPOB.
buonornueckast poJib )KUPOB.

27.

VYraeBoasl: cocTaB, KilacCU(pUKaLUs YIIeBOJOB (MOHO-, 1U- U
nongucaxapuibl). I'moko3a - mpocTediiumil MoOHOcaxapun:
OCOOEHHOCTH  CTPOEHHUS  MOJEKYlbl, (QU3UYEeCKue U
XUMHYECKHE CBOMCTBA (B3aUMOJIEHCTBUE C THUAPOKCUIOM
menu(Il), okuciaeHne aMMuauyHBIM  PAacTBOPOM  OKCHIA
cepebpa(l),  BoccraHoBiEHHE, Opo’keHHE  TIIFOKO3BI),
HaXOXXJI€HUE B MPHUPOJIE, IPUMEHEHUE, OMOJIoruyecKas pob.
®dorocunTe3. PpyKTO3a KaK H30MEP TITIOKO3bI.

28.

Kpaxman u 1emirono3a kak Ipupoaabie momMepsl. CTpoeHune
Kpaxmajia ¥ IeJUTFOJIO3bl. Dusnueckne W XUMHUYECKUE
CBOMCTBa Kpaxmasia (THAPOJIM3, KAadyeCTBEHHAs peaklus C
HOJIOM).

bubmmoreka
HOK

29.

KonTponbnas pabota mo pasneny: «Kucnopomoconepsxaiue
OPTraHUYECKU COCTUHEHUSY.

30.

AMMWHBI: METHJIAMHH M aHHUJINH.

31.

AMUHOKHUCIOTHI KaK aM(OTEpHBIE OPraHUIECKIE COCTUHEHUSI.
®dusnveckue W XUMHUYECKHE CBONCTBa aMHUHOKHCIOT (Ha
npuMepe riauirHa). buonornyeckoe 3HaU€HHE aMHUHOKHUCIIOT.
IMenTuaer.

32.

benkn kak npuUpoaHBIE BBICOKOMOJEKYJSPHBIE COEAUHEHMUS.
[lepBuuHas, BTOpUYHAsT M TPETUYHAs CTPYKTypa OEIKOB.
XVUMUYECKHUE CBOWCTBAa OCIKOB: THAPOIU3, JCHATypaIus,
KauyeCTBEHHBIE PEeaKIH Ha OENKH.

33.

OCHOBHbIE ~ TIOHSTHUSL ~ XUMHU  BBICOKOMOJIEKYJISIPHBIX
COCTMHEHUI: MOHOMEp, TMOJUMep, CTPYKTYpHOE 3BEHO,
CTENEHb NOJUMEpPU3AlMM, CPEAHSSI MOJIEKYJsIpHas Macca.
OcHOBHBIE ~ METOABl  CHHTE3a  BBICOKOMOJEKYISPHBIX
COCTMHEHUH - MOTMMEPHU3AIUS U MTOJIMKOHICHCAIIHS.

34.

OCHOBHBIE MCTOABI CHHTC3a BBICOKOMOJICKYJISIPHBIX
COGI[I/IHGHI/Iﬁ - MoJIMMEpU3alvAa U NOJTUKOHACHCAUA.
HJ'IaCTMaCCBI, Kay4yKH, BOJIOKHA.

bubanoreka
1HOK

11 kiaace

n/n

Temaypoxka

KoJs-Bo
9acoB

0P
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(00s13aT.
4acTh)

XUMHYECKUN deMeHT. AToM. Snpo aroMa, HU30TONBI.
DOnekTpoHHass  00OJIOUKa. DHepreTu4ecKkue  ypOBHH,
NONypOBHU. ATOMHBIE oOpOuTanu, s-, p-, d- DSJIEMEHTHI.
OcoOeHHOCTH pachpeneeHus dJIEKTPOHOB M0 OpOUTANISIM B
aTOMax 3JIEMEHTOB MEPBbIX YETHIPEX NMEPUOJIOB. DIEKTPOHHAS
KOH(UTYpaIys aTOMOB.

1

bubmmoreka
[HOK

Ilepnonnueckuit  3axkoH u  Ilepuogudeckas  cucrema
xumudeckux — asnemednToB  J[.M.  MengeneeBa.  CBs3b
MEPUOANYECKOr0 3akoHa U llepmoamyeckoil  CUCTEMBI
xumudeckux sneMeHToB .M. MeHnneneeBa ¢ COBpEMEHHOM
TEOpUEH CTpOEHUs aroMoB. llepuoauyeckuid 3aKOH U
Ilepuonnueckass cucremMa XuUMHUUYECKUX dnemeHTtoB J[.U.
Mewneneena. CBs3b MEePUOIUYECKOTO 3aKOHa u
Ilepuoauueckoil cucTeMbl XUMHUYECKHUX diemeHToB J[.U.
MenzeneeBa ¢ COBpEMEHHON TEOPUEN CTPOEHHUS aTOMOB.

3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB XMMHUECKUX DJIEMEHTOB
¥ 00pa3yeMbIX MU MPOCTHIX U CJIOKHBIX BEIIECTB 10 TPYTIIaM
U TneprojaM. 3HayeHHe MEepUOJANYECKOTO 3aKOHA B Pa3BUTHU
HaYKHU.

Ctpoenue BelecTBa. XUMHUYECKasi CBA3b. BUabl XUMUYECKOM
CBA3M (KOBaJEHTHAsi HEMOJIApHAas W TOJISIpHAs, HWOHHAsi,
MeTajuimueckas). MexaHu3mbl 00pa3oBaHMs KOBAJICHTHOU
XUMUYECKON CBsI3M (OOMEHHBIM W JIOHOPHO-AKIIETITOPHBIN).
Bonopoanas cBsi3b.

BanieHTHOCTS. DNEeKTPOOTPULIATENBHOCTD. Crenenb
okucieHust. IoHbl: KAaTHOHBI U aHUOHBI.

Ilonstue o AUCTICPCHBIX CUCTEMAX. Wctunnsie u KOJITTOMJHBIC
PaCTBOPBLI. MaccoBas J0JIs1 BEIICCTBA B paCTBOPC.

Knaccudukanus HEOPraHUYECKHNX COEIMHEHMUII.
Homenkiiarypa HeopraHMuYecKMX BemecTB. [ eHeTuueckas
CBA3b HEOPraHWYECKHX  BEIIECTB, MPUHAISKAMUX K
pa3IMYHBIM KJIaCCaM.

Xumnueckas peakius. Knaccupukarus XuMHUECKUX peakLnit
B HEOPraHMYEeCKOW M OpPraHWYeCKOM XMMHMH. 3aKOH
COXpPaHEHHMs MacChl BEIECTB, 3aKOH COXPAaHEHHUsS U
IIPEBPAILICHNS] SJHEPTUU IPH XUMHUYECKUX PEAKLIUSIX.

CKOpOCTb peakiuu, ee 3aBUCUMOCTb OT PAa3JIMYHbIX (PaKTOPOB.
OOpatumble peakuuu. XUMHUYECKOe paBHOBecue. DakTopsl,
BIMSIOIME HAa COCTOSHHE XHUMHYECKOTO PpPaBHOBECHS.
[Ipunnun Jlelllarense.

10.

[TpakTnueckas pabora Nel. «BnusHue pa3nuaHbIX (HaKTOPOB
Ha CKOPOCTh XUMUUYECKOU PEaKIINN.

11.

:‘)J'IeKTpOJ'II/ITI/I‘leCKaH Jucconuanus. CunpHele W cria0ble
SJICKTPOJINTHI. Cpeaa BOJOHLIX PAaCTBOPOB BCHICCTB: KHUCJIIA,
HefITpaﬂbHaﬂ, aIcJIo4Hasd. PeaKI_[I/II/I HOHHOI'0 OOMeHa.

12.

OKHCITUTENIEHO-BOCCTAHOBUTENbHBIC peakiuu. lloHaTne 00
3JIEKTPOJIN3€E PACIIJIABOB U PACTBOPOB COJIEH.

bubmmoreka
[HOK

13.

KonTponpHas padora o pazaeny «TeopeTnueckrne OCHOBBI
XUMHUN.
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14. | Meramnst. [lonoxenue metawioB B [lepuoanueckoit cucreme 1 bubnuorexa
xumudeckux saeMeHtoB J[.M. MengeneeBa. OcoOeHHOCTH HOK
CTPOEHUS JEKTPOHHBIX 000JI04YeK aTOMOB MeTayu1oB. O0mue
dbuznyeckue cBoiCcTBa METAIIJIOB.

15. | CninaBel MeTaIOB. DJIEKTPOXUMHUYECKUHN PsIJT HATPSYKEHU I 1
METaJIOB.
16. | Xumuueckue CBOWCTBa BaXKHEWIIMX METaUIOB (HATpui, 1

KaJIMi, KaJbI[MH, MarHuii, aJIlOMUHUHN, IIUHK, XpPOM, >KEJe30,
MeJlb) U UX COCTMHCHUH.

17. | XuMU4eCKre CBOMCTBA XpOMa, MEIM M X COCTMHEHU. 1

18. | XuMuyecKkre CBOMCTBA [IUHKA, JKeJIe3a U UX COCIAUHCHHUIMA, 1

19. | TlpakTudeckas padoraNe2 «PemeHne sKCIepUMEHTATBHBIX 1 bubnuorexa
3a7a4 M0 TEME METAJUIIbI. HOK

20. | Hemerannsl. ITonoxxenue HemeramuioB B [lepuoanueckoit 1

cucTteMe xuMmudeckux sneMmeHToB J[.M. Menaeneepa u
0COOEHHOCTH CTPOEHHUS aTOMOB.

21. | ®duznyeckue CBOMCTBA HEMETAIOB. AJIOTPONUS HEMETAIIIOB 1
(Ha mpuMepe KUcIoposa, cepsl, hocdopa u yriaeposa).

22. | XMMUYECKHE CBOMCTBA TaJIOT€HOB, CEPbl U UX COCTMHECHUH.

23. | XuMu4eckne CBOWCTBA a30Ta, (hocdopa u MX CoOeAMHEHUII.

24. | X¥uMu4yecKue CBOMCTBA yIiiepoaa, KPEMHUS U UX COCAMHEHMI.

25. | IlpumeHeHne BaKHENIINX HEMETAJUIOB U UX COETUHEHUI.

[ENNY VRN U [N -

26. | O0001EeHNE 1 cucTeEMAaTH3alUs 3HAHUI IO TEME:
«Hewmetamnby. Beruncnenus no ypaBHEHUSIM XUMHUYECKUX
pEaKIMi 1 TEPMOXHUMHUYECKHE PACUCTHI.

27. | llpaktuyeckas padora Ne3. «Pemnienne sKCriepuMeHTATbHBIX 1
3aj1a4 1o reme «Hemeramabimy.

28. | KonTpoabsHas pabora mo temam: «MeTauibl» 1 1
«Hemeraiby.

29. | Heoprannueckue u opranudeckue KMuciaoTbl. Heopranmyeckue 1 bubnuorexa
Y OPTraHUYECKUE OCHOBAHMUSI. HOK

30. | AMdoTepHbIe HEOPTraHUYECKHUE U OPTaHUYECKHUE COSAMHEHUS. 1
I'eneTnyeckas CBsI3b OPraHUYECKUX U HEOPTaHUYECKUX
BEIIIECTB.

31. | Posb xumuu B 00€CrieUeHUH 3KOJIOTUYECKON, SHEPreTUUECKOMN 1
U THILIEBON 0€e3011acHOCTH, Pa3BUTUU MeauLuHbL. [loHsATHE O
HAy4YHBIX METOJIaX O3HAHMSI BEIIECTB U XUMUYECKUX PEAKIIHH.

32. | IlpencraBnenus 00 001X HaYYHBIX MPUHIIMIIAX 1
MPOMBIITUICHHOTO MOJYyY€HUS BAXKHEHIIINX BEIIECTB.

33. | UemoBeKk B MHUpE BEHIECTB MW MaTEpUANIOB: BaKHEHIIHE 1
CTPOUTENbHBIE MaTepHalIbl, KOHCTPYKIIMOHHBIE MaTepHalbl,
KpacKd, CTEKJI0, KepaMHuKa, MaTepHalibl Ui AJIEKTPOHHKH,
HAHOMATEPHAJIbI, OPraHNYECKHE U MUHEPATbHBIC yI0OpEHUSI.

34. | Xumuss U 310pOBbE 4YeENIOBEKA: IpaBUja MCIOIb30BaHUS 1
JEKapCTBEHHbIX  IIpernaparoB,  MpaBwia  0e3011aCHOTrO
UCTIOJIB30BaHUS TPEMapaToB OBITOBOW XHUMHUHU B ITOBCETHEBHOM
AKHU3HU.

*30P. Bo03MOXHOCTH HCIONB30BaHUA IO OTOM TeMe JIEKTPOHHBIX  (UHQPPOBBIX)
00pa30BaTEeNbHbIX  PECYPCOB,  SBJSIIOIIMXCA  y4eOHO-METOJUYECKUMH  MaTepualaMu
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(MynbTUMEIUNHBIE TPOTpaMMbl, JJIEKTPOHHBIE YUYEOHUKHM U 3aJayHUKH, DIIEKTPOHHbIE
OMONMOTEKH, BHUPTYAIbHBIC JIAOOPATOPUH, WIPOBBIC MPOTPAMMbI, KOJUICKIIUH IH(PPOBBIX
00pa30BaTeILHBIX PECYPCOB), HUCMOIB3YEMbBIMH JIJISi OOYYEHUSI U BOCITUTAHUS PA3IIMYHBIX TPYIII
MIOJIb30BATENICH, TPEJICTABICHHBIMA B 3JCKTPOHHOM (IIU(PPOBOM) BHIE H PEATH3YIOUIMH
munaktuaeckue Bosmoxkaoctn KT, conepxanne KOTOPhIX COOTBETCTBYET 3aKOHOIATEILCTBY 00
00pa3oBaHuH.
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