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Ipunooicenue No2

Pabouasi mporpamma no y4deOHomy mnpeamery «buosiormm» Ha ypoBeHb cpeaHero o0mero o0pa3oBaHHUsl COCTaBJIeHA € Y4eTOM
padoueii mnporpamMmbl BocnuTaHus. BocnuTaTre/JbHbIA TMOTEHUHMAJ [JTAHHOTO Y4YeOHOro nmnpeaMera oOecrnedYMBaeT PpeaTu3anuio
0JIarONpHUATHBIX YCJIOBHMH 1JIsl Pa3BUTHS COLMAIbHO 3HAYHMMBIX OTHOLICHHH 00y4alOIIMXCH M IPeKIe BCEro LEHHOCTHBIX OPHEHTHPOB
(uesieBBIX IPHOPHUTETOB):
> K CeMb€ KaK IJIaBHOM OIOpE B KU3HU YEJIOBEKA M UCTOYHUKY €TI0 CUACThS;
> K TpyZly Kak OCHOBHOMY CIIOCOOY JIOCTUKEHHUS )KU3HEHHOTO 0JIaronojay4us 4ejJoBeKa, 3aj0ry
€ro YCIIEUTHOTO MPO(EeCCHOHATBHOTO CaMOOTIPEACTICHHS 1 OLIYIICHUS! YBEPEHHOCTH B 3aBTPAIIIHEM JIHE;
> k cBoeMy OtedecTBy, cBOeil Maoil 1 OosbIIoi PonuHe kak MecTy, B KOTOPOM YeJIOBEK BBIPOC U MO3HAJI MEPBBIE PAJOCTH U HEYAAYH, KOTOpast
3aBelllaHa eMY IIPeJKaMU U KOTOPYIO HY>KHO 00eperaTh;
> K IpUpOJE KaK MCTOYHMKY XU3HHM Ha 3€MJIe, OCHOBE CaMOr0 €€ CYLIECTBOBAaHHUs, HYKIAIOUICHCS B 3alUTE W IOCTOSHHOM BHUMAaHUU CO
CTOPOHBI YEJIOBEKA;
> K MUPY KaK ITIaBHOMY IPUHIIUITY YEJIOBEUECKOro OOIIEKUTHS, YCIOBUIO KPETIKOM JIpYKOBI,

HaJa)KMBaHUs OTHOILIEHUH ¢ KOJIJIeraMu 1o paboTe B OyIyIlleM U CO3/1aHus OJIaronpUsATHOTO MUKPOKIMMATa B CBOEl COOCTBEHHOMN CEMbE;

> K 3HaHMSAM KaK MHTEIJIEKTYaJIbHOMY pecypcy, obecreunBaronemMy Oyayiiee 4yenoBeka, Kak pe3ysbTaTy KpOMOTJIMBOTO, HO YBJIEKaTeIbHOIO
y4eOHOTO Tpy/a;

> K KyJIbType KakK JJyXOBHOMY OOraTcTBy oOIIE€CTBA U BaXHOMY YCJIOBHUIO OILYIIECHHUS YEIOBEKOM IOJHOTHI MPOKUBAEMOI KHU3HH, KOTOPOE JA0T
€My YTeHHE, My3bIKa, HCKYCCTBO, T€aTp, TBOPUECKOE CaMOBBIPAKEHUE;

> K 3I0pOBBIO KaK 3aJI0Ty JOJITOM ¥ aKTUBHOMW )KM3HU YEJI0BEKA, €r0 XOPOILIET0 HACTPOECHUS U ONITUMUCTUYHOIO B3IVIsI1a HA MUP;

> K OKpYXarolUM JIOASIM Kak 0e3ycI0BHON M a0COJIOTHOM LIEHHOCTH, KaK PaBHOINPABHBIM COLIMAJIBHBIM MapTHEpPaM, ¢ KOTOPHIMU HEOOXOAUMO
BBICTPaMUBaTh J0OpOKeIaTeNbHbIE U B3aUMOIIOICP)KUBAIOLINE OTHOIIECHUS, JAIONIME YeJIOBEKY PafoCTh OOIIEHHS M MO3BOJSAIOIINE M30eraTh
YyBCTBA OJIMHOYECTBA;

> K caMHUM ce0e Kak X035i€BaM CBOEH CyJbObl, CaMOONPENEISIOIUMCS U CaMOPEANTHU3YIOIIMMCS JINYHOCTSIM, OTBEYAIOLIUM 32 CBOE€ COOCTBEHHOE

Oymytiee
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Teopernueckue
OpPraHuYecKoil XUuMHH

OCHOBbI

IIpenMer opraHM4ecKold XUMUU: €€ BO3HMKHOBEHHE, Pa3BUTHE W 3HAYEHUE B IMOJIYYCHHM HOBBIX
BEILIECTB U MaTepuayioB. Teopus CTpOeHHsI opraHudeckux coenuHeHuii A. M. byrnepoBa, €€ OCHOBHbIE
nonoxkeHust. CTpyKTypHbIE (POPMYIIBI OpraHUYEeCKHX BenlecTB. [ oMomnorus, n3oMepus. XuMU4ecKas CBSI3b
B OpPraHMYECKHUX COCIUHEHMSIX — OJUHAPHBIE U KPaTHBIE CBS3U.

IIpencraBnenne o Kkiaccu(uUKalMy OpraHUYecKUX BemlecTB. HomeHkiaTypa OpraHMYecKuX
coeMHEHUIl (cucremaTHyeckas) M TPUBHMAJbHBIC HA3BaHUS Ba)KHEHIIMX IpeJCTaBUTENEH KJIaccoB
OpPraHUYECKUX BEIECTB.

DKcrnepuMeHTaJIbHbIE METO/Ibl U3YUEHHUS BEILIECTB U UX MpeBpalieHuid. O3HaKkoMIIeHHE ¢ 00pa3iamMu
OpPraHMYECKUX BEIIECTB U MaTepUallaMi Ha UX OCHOBE. MoienpoBaHUE MOJIEKYJ OPraHUYECKUX BEIIECTB.
HaGmtoneHne M onucaHue JE€MOHCTPALMOHHBIX OIBITOB IO MPEBPALICHUIO OPraHUYECKHX BEILECTB NPHU
HarpeBaHuM (TUTaBJICHHE, OOYTJIMBAaHUE U TOPEHUE).

Yriaesoaopoasl

AJKaHBI: COCTaB U CTPOEHHE, TOMOJIOTMYECKUN psf. MeTaH U 3TaH — NMpOCTENIINe NPEACTaBUTEIN
QJIKAHOB: (PM3UUECKUE U XMMHUYECKHE CBOMCTBA (peakIMM 3aMeIIeHUs] U TOPEHUs ), HaX0XIeHUE B IIPUPO/IE,
MOJIy4YEHUE U IPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKUH psAa. OTWUIEH W MPONMIEH — MpoCTeHIne
NPEJCTaBUTENIM  ANKEHOB: (U3MYECKHWEe U XUMHUYECKHE CBOWCTBa  (peakUMM THAPHUPOBAHUS,
raJJOreHUPOBAHUS, THAPATALIUH, OKUCIECHHS U TIOJIMMEPU3alluN ), OTydeHHEe U IPUMEHEHHE.

Ankanuensl: OyraaueH-1,3 u MerunOyramueH-1,3: cTpoeHue, BaKHEHIIHE XUMHUYECKHE CBONCTBA
(peakuus nonuMepusanun). [lonydyenne CHHTETUYECKOTO KaydyKa U PE3UHBI.

AJIKUHBI: COCTaB M OCOOEHHOCTH CTPOEHHS, TOMOJIOTMUYECKUH psii. AUETHIEH — MNpOoCTeHIInit
NPEJICTaBUTENb AJIKUHOB: COCTaB, CTpOeHHe, (u3MYecKHe U XHMMUYECKHe CBOMCTBa (peakiuu
TUIPUPOBAHUs, TaJOTEHUPOBAHUS, TUAPATALIMH, TOPEHHS ), TOJyYEHUE U IPUMEHEHHE.

Apenbl. benzon: cocraB, cTpoeHHE, (UIMUECKHME H XHMHYECKHE CBOWCTBA (peakiuu
raJIOTeHUPOBAHUS U HUTPOBAHMSI), IOJyUEHHE U MpUMeHeHue. Toayon: cocmas, cmpoeHue, usuyeckue u
Xumuueckue ceolcmea (peakyuu 2al02eHUPOBAHUS U HUMPOBAHUS), NOJYYeHUue U NpuMeHeHue.
TokcuyHOCTH apeHOB. I'eHeTHuecKas CBs3b MEXAY YIVIEBOJOPOJAMH, NPUHAICKAIMUMU K PA3IUYHBIM




KJIACCaM.

[IpupoHble UCTOUHUKHU YraAeBOAOPOAOB. [IpupoaHblil ra3 u nonytHeie HeQTsHBIE Ta3bl. Hed1h 1 eé
npoucxoxaenue. Crnocodbl nepepadoTku He(TH: MEePEeroHKa, KPeKUHT (TePMHUYECKUN, KaTaTUTUYECKUN),
nuponu3. [IpoaykTel nepepaboTku HePTH, UX MPUMEHEHHE B MPOMBIIUIEHHOCTH U B ObITy. KameHHBIN
yroJib U IPOAYKTHI €T0 MepepadOTKH.

DKcrepuMEHTAJIbHBIE METO/Ibl U3YUEHUS BEILIECTB U UX NpeBpalleHuil. O3HaKOMIIEHHE ¢ 00pa3lamMu
IIacTMacc, KaydyykoB M pe3uHbl, Komnekuud «Hedts» u  «Yromp». MopenupoBaHue MoOIEKYyI
YIJ€BOJOPOAOB U rajiOreHONPOU3BOIHBIX.

[IpoBeeHne NpaKTHUECKOW PAOOTHI: MOTyYSHHE ITUIICHA U U3YYEHUE €TO CBOWCTB.

Pacuérupie 3amaun. BreluuciaeHuss 1o ypaBHEHHMIO XHMMHYECKOW peakimuu (Macchl, 00BEMA,
KOJIMYECTBAa MCXOJHOTO BEIIEeCTBA WM MPOAYKTAa pPEaKlWu IO M3BECTHBIM Macce, 00bEMY, KOIUYECTBY
OJTHOTO M3 UCXOJIHBIX BEUIECTB WU MPOAYKTOB PEAKIIUHN).

Kucaoponconep:xkammue
opraHuvecKue coeTuHeHust

[IpenensHble OAHOATOMHBIE CIHUPTHI. METAaHOJ M A3TAHOJN: CTPOCHHE, (PU3UYECKHE U XMUMHUYECKHE
CBOWCTBa (peakuu C AaKTHBHBIMH METAJJIAMH, TaJIOTEHOBOJOPOJAMH, TOpPEHHE), TPUMEHEHHE.
Bogopoausie cBS3u MeX Iy MOJIeKyIaMH ciupToB. JleificTBre MeTaHOMa ¥ 9TaHOJIA HA OPTaHU3M YellOBeKa.

MHOroaToMHBIE CHUPTHL. DTUIEHTIUKONb W TIHUIEPUH: CTpOCHHE, (U3MUYECKHEe M XUMHUYECKHE
CBOWCTBa (B3aMMOJICHCTBHE CO IIEIOYHBIMA METAJUIAMH, KA4YeCTBEHHAs pEaKiysi Ha MHOTOATOMHBIC
ciupThl). JlelicTBUE Ha OpraHu3M uesoBeka. [IpuMeneHne riunepuHa u STUICHTIINKOIIS.

@deHoN: CTpOEHHE MOJIEKYJbl, (U3UYECKHMEe M XUMHUYECKHE CBOMCTBA. TOKCHMYHOCTH (peHOIa.
[Tpumenenue peHona.

Anpnerunpl U kemoHnvl. DOpManbIEruj, aleTajabIerH/: CTPOeHHe, (PHU3MUYECKHe M XHUMHYECKHE
CBOWCTBA (pEaKIMU OKHCIICHHUS U BOCCTAHOBJICHUS, KAYECTBEHHBIC PEAKIINH), IOJTYICHUE U TPUMEHEHHE.

O/HOOCHOBHBIE Tpe/eNibHbIe KapOOHOBBIE KUCIOTH. MypaBbuHasl U YKCYCHasl KUCIOTBI: CTPOCHHE,
¢u3nuecKre U XMMHUYECKUE CBOWCTBA (CBOIWCTBA, OOIIHE ISl Kilacca KUCIOT, peakius dTepuuxarim),
noirydeHne U npuMeHenue. CTeaprHOBast U OJISMHOBASI KUCIIOTHI KaK MPEACTaBUTENN BBICIINX KapOOHOBBIX
KHCJIOT. MBIJIa Kak COJIM BBICIIAX KapOOHOBBIX KHCIIOT, UX MOIOIIEE JIEHCTBHUE.

Crnoxuble 3GuUpbl Kak MPOU3BOAHBIE KApOOHOBBIX KUCIOT. ['Maponu3 cloXHBIX 3GupoB. JKHpPHIL.
Tlunponus xupos. [Ipumenenue xxupoB. buonornueckas poib KUPOB.

VYrneBonpl: cocTaB, KiaccHpUKAMSA YriaeBOAOB (MOHO-, JOu- W Tonucaxapunisl). [mrokoza —
MPOCTEUIIHIA MOHOCaXapHua: OCOOCHHOCTH CTPOCHHUS MOJICKYINbI, (U3NYECKHEe W XMMHUYECKHE CBOWCTBA




(B3aumopeiictBre ¢ ruapokcunoM wmeau(ll), okucieHue ammmadHbIM pacTBOpoM okcuzaa cepeodpa(l),
BOCCTAHOBJICHHE, OpOYKEHUE TIIIOKO3bI), HAXOXJICHWE B TPUPOJIE, NPUMEHEHUE, OMOJOTHYECKasl pPOJIb.
®orocunre3. OpykTo3a Kak U30Mep IIIFOKO3bI.

KpaxmMan wu nemwnono3a kak npupoansle noiauMepbl. CTpoeHME Kpaxmajga U LEJUIHOJIO3bI.
du3nyuecKue 1 XMMUUECKHE CBOMCTBA Kpaxmaia (TUAPOIN3, KaUeCTBEHHAs PEAKIIUs C HOJIOM).

A3oTcojepKalue OpraHudecKue COeMHEHUSI.

AMUHOKHUCIIOTHI KaK aMmpoTepHbIe OpraHnyeckue coequHeHus. dusnueckue U XMMHYECKHUE CBOMCTBA
aMUHOKHCIIOT (Ha pUMepe IMHIKMHA). bruonorndyeckoe 3HauyeHNe aMUHOKUCIOT. [lenTust.

benku kak mpupoaHbIE BHICOKOMOJIEKYJSIpHBIE coenuHeHus. [lepBuuHas, BTOpUYHAS M TpETUYHAs
CTPYKTypa OeiKkoB. XMMHUYECKHE CBOMCTBA OEJIKOB: THAPOJIN3, JE€HATYpallUsl, KaYeCTBEHHbIE PEAKIMN Ha
OenKu.

DKcrnepuMeHTAlIbHBIE METO/IbI M3YUEHUS BEIIECTB U UX IpeBpamieHuil. [Iposeaenue, HabnoaeHue u
OMHMCAaHUE JIEMOHCTPAIMOHHBIX OIBITOB: TOPEHUE CIUPTOB, KAYECTBEHHBIC PEAKIMU OJHOATOMHBIX
cnupToB (okuciaeHue 3taHosa okcuaoM mean(ll)), MHOroaToMHBIX CIUPTOB (B3aUMOAEHCTBHE ININLIEPHHA C
ruapokcuaom menu(ll)), ampnernnoB (OKUCIeHHE aMMHAYHBIM pacTBOpoM okcuaa cepedpa(l) u
ruapokcuaom  Mmenu(ll), B3aumopelicTBue kpaxmama ¢ uWojaoMm). HaOmromeHue u - OmMMcaHUE
JIEMOHCTPAIIMOHHBIX OIBITOB: JICHATYpaIlusl OCJIKOB IIPU HArPEBAHUHU, IIBETHHIE PEAKIIUN OCITKOB.

[IpoBenenue npakTuyeckoil paboThl: CBONCTBA pacTBOPA YKCYCHOMN KUCIIOTHI.

Pacuérnpie 3amaun. BplumcneHus MmO ypaBHEHUIO XHMMHUYECKOM peakiuu (Maccel, 00BEMa,
KOJMYECTBAa MCXOJHOTO BEIIECTBA WM MPOAYKTa pPEaKlUMU IO M3BECTHBIM Macce, 00BEMY, KOMUYECTBY
OJIHOTO U3 UCXOHBIX BEIIECTB UJIU MIPOYKTOB PEAKIIUN).

BbicokomoJieRy IsipHbIE
COeIMHECHUA

OCHOBHBIE TIOHSATHSI XUMHUHU BBICOKOMOJIEKYJISIPHBIX COCIMHEHUIN: MOHOMEp, MOJIUMEpP, CTPYKTYPHOE
3BE€HO, CTENEHb MOJUMEPHU3ALNM, CPEAHssl MoJIeKylsipHass Macca. (OCHOBHBIE METOJIBl CHHTE3a
BBICOKOMOJIEKYJISIPHBIX COCTMHEHUN — MTOJIMMEPU3AaLUs U ITIOJTUKOHACHCALIHSL.

DKCnepuMeEHTATBHBIE METO/IB H3YUCHHI BEIIECTB U MX MpeBpaiieHnid. O3HaKOMIICHHE ¢ 00pa3aMu
MPUPOIHBIX U HCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAy4yKOB.
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TCOPCTH‘ICCKI/IE OCHOBbI XMMHH

XUMHYECKUH 37eMeHT. AToM. SIapo atoma, M30TOMBl. DJIEKTPOHHAs 000J0YKa. DHEPreTHYCCKUE
YPOBHH, MTOTyPOBHU. ATOMHBIC OpOUTANIH, S-, P-, 0- 3eMeHThI. OCOOCHHOCTH paclpeieCHUs SIICKTPOHOB
110 OpOUTAISIM B aTOMaX 3JEMEHTOB TMEPBBIX YETHIPEX MEPUOAOB. DIEKTPOHHASI KOH(PUTYpAIUsi aTOMOB.

Ilepuonuueckuit 3akoH u Ilepumoamueckas cucrema xumudeckux 3neMeHToB [[. M. Menpaeneena.
Css3b nepuoanueckoro 3akona u [lepuoanueckoil cucreMbl xumuyeckux 3aemMeHToB . Y. MenaeneeBa ¢
COBPEMEHHOU TeOpuel CTPOEHHUS aTOMOB. 3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB XMMUYECKUX 3JIEMEHTOB U
00pa3yeMbIX MMM MPOCTBHIX M CIIOKHBIX BEHIECTB IO TPYIINAaM U MEepUOJaM. JHAYCHHUE MEPUOIUIECKOTO
3aKOHA B Pa3BUTHU HAYKH.

CtpoeHue BemiecTBa. XuMU4eckas CBsi3b. BUIbI XMMHYECKOW CBA3M (KOBaJCHTHAsl HEMOJIApHAS U
MOJIApHAsi, HMOHHAs, MeTalindeckas). MexaHu3mbl 00pa30BaHUS KOBAJICHTHOM XHMMHUYECKOW CBSI3U
(oOMeHHBI W JOHOPHO-aKIeNTOpHBIN). BomopomaHas cBa3b. BameHTHOCTh. DJIEKTPOOTPHUIIATETHHOCTD.
Crenens okucieHus. MIoHbl: KaTHOHBI M AHUOHBI.

BemiectBa MOJIEKYJIIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHHUS. 3aKOH MOCTOSHCTBA COCTaBa BEIIECTBA.
Tunbl KPUCTAIITUYECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTBA BELIECTB OT THIA KPUCTAINTMYECKON PEIIETKH.

[TonsiTue o aucnepcHbIx cucteMax. VICTUHHBIE M KOJUIOWIHBIE pacTBOPbI. MaccoBasi J10J1s1 BENIECTBA
B pacTBOpE.

Knaccudukanus HeopraHuyeckux coenuHeHuid. HomeHKkIaTypa HEOPraHMYECKHWX BEIECTB.
I'eneTnyeckast CBsI3b HEOPraHUUYECKHUX BEILIECTB, MPUHAUISKALIUX K PA3IUYHBIM KJIACCaAM.

Xumunyeckas peakuus. Knaccudukanus XuMu4eckux peakiuil B HEOPraHMYeCKOM M OpraHudeckoit
XMMHH. 3aKOH COXPaHEHHUSI MaCChl BEIIECTB, 3aKOH COXPAHEHUS U MPEBPAIICHUS SHEPTUH TTPU XUMUYECKUX
peaKIusX.

CkopocTh peakiuy, e€ 3aBUCUMOCTh OT Pa3IU4yHBIX (akTopoB. OOpaTUMbIe peakinu. XUMUIECKOe
paBHOBecue. DAKTOPHI, BIUSIONIME HA COCTOSTHUE XUMHUYecKkoro paBHoBecus. [Ipuniun Jle [larensbe.

OnektponuTrdeckas aucconuarus. CuibHbIe U ciadbie AIeKTpoauThl. Cpena BOIHBIX PacTBOPOB
BEILIECTB: KUCJasi, HEUTpalbHasl, HIEI0YHAs.

OKHCIUTENbHO-BOCCTAHOBUTEIHHBIE PEAKIIUH.




DKcrepUMEeHTaIbHBIE METOJbl M3Y4YEHHs BEIIECTB M WX mpeBpameHuid. [lemoHcTpanus Tabmiuil
«Ilepuoguyeckas cucrema xumudeckux oaeMmeHToB JI. WM. MenngeneeBa». HM3ydenue Mopeneu
KpUCTaUIM4ecKuX pemérok. HaOmronenue u onucaHue JAEMOHCTPALMOHHBIX M J1a0OpaTOPHBIX OIBITOB
(pa3ioxeHue MepoKCcHUIa BOAOPOJA B IPHUCYTCTBUM KaTalu3aTopa, OIpPEIENIEeHHE Cpelbl PacTBOPOB
BEIIECTB C MOMOIIBIO YHUBEPCATHLHOTO HHIUKATOPA, PEaKIIMU HOHHOTO OOMEHa).

[IpoBenenue mpakTuyeckord paboThl «BiusHue pa3nuyHbIX (PAKTOPOB HA CKOPOCTh XUMHUECKOU
peakuum».

Pacuérnble 3agaun. Pacu€rel 10 ypaBHEHUAM XUMHUYECKUX PEAKLIMM, B TOM YUCIIE TEPMOXUMUYECKUE
pacy€Tsl, pacCU€THI C UCIOJIBb30BAaHUEM ITOHATHUS «MACCOBAst 10JIS BELIECTBAY.

Heopra}mquKaﬂ XUMUsl

Hewmeramnsl. Ilonoxenne HemerauioB B llepuoanueckoi cucreMe xuMudeckux iemeHtos /[l. M.
MenzeneeBa U OCOOCHHOCTH CTpOEHHS aToMOB. Du3MYecKHe CBOWCTBA HEMETAIOB. AJUIIOTPOIUs
HEMETaIJIOB (Ha MpUMepe KUCIOpoa, cepbl, pochopa u yriepona).

XVUMUYECKUE CBOWMCTBA BAXHEHIIMX HEMETAIUIOB (TaJOTEHOB, cepbl, a30Ta, (ocdopa, yriepoaa u
KPEMHHUS1) U UX COEAUHEHUN (OKCHI0B, KUCIOPOACOAEPKAIIUX KHUCIOT, BOJIOPOJAHBIX COETUHEHUN ).

[IpuMeHeHne Ba)KHEUIIUX HEMETANIOB U UX COEIUHEHUH.

Meraubl. [lonmoxenue MeramnoB B Ilepuoanueckor cucreme xuMmuueckux snemeHtosB . U.
MenneneeBa. OCOOEHHOCTH CTPOCHMS DJIEKTPOHHBIX 000JIOYEK aTOMOB MeTayioB. OOmume Qusznyeckue
cBoiicTBa MeTa/u10B. CIUTaBbl METAJIJIOB. DJIEKTPOXUMUUYECKHUH PsAJT HAMTPSHKEHUH METaJIOB.

XUMUYECKUE CBOMCTBA BAKHEHIIINX METAJIOB (HATPUM, KaJIuii, KalbllMi, MATHUHN, ATFOMHUHHMA, TUHK,
XpOoM, JKeJe30, Me/lb) U UX COeTMHEHUH.

O61ue cnocoObl MoxydeHus: MeTauioB. [IpruMeHneHne MeTauioB B ObITY U TEXHHUKE.

DKCNEepUMEHTATBHBIE METOJBI W3yYeHHUs BEIIECTB W WX MpeBpamnieHui. V3ydeHune KOJUIeKIuu
«MeTamnel U CIUIaBbI», OOpa3lOB HEMETAIJIOB, PEIICHHE SKCIIEPUMEHTAIbHBIX 3amad. HabmioneHue u
OMHMCaHUE JEMOHCTPAIIMOHHBIX W Ja0OpaTOPHBIX OMBITOB (B3aMMOJAEWCTBHE THUAPOKCHUAA ATIOMUHHUS C
pacTBOpaMH KUCJIOT | IEJI04Yei, KaueCTBEHHBIE PEAKIIMN Ha KATHOHBI METAJIIIOB).

Pacuérubie 3amaun. Pacu€Thl maccel BemiecTBa Wi 00bEMa Ta30B MO HM3BECTHOMY KOJIHYECTBY
BEIIECTBa, Macce WM 00BEMY OJHOTO M3 yYaCTBYIOIIMX B PEAKIMH BEIIECTB, pacdEéThl Macchl (00BEMa,
KOJIMYECTBA BELIECTBA) IPOJIYKTOB PEAKLIUU, €CIU OJTHO U3 BEIIECTB UMEET MPUMECH.

XuMuA ¥ )KU3Hb

Ponp xumuu B o0ecriedeHnH 3KOJOTHYECKON, SHEPreTHYeCKON U MUILEBON O€30MacHOCTH, Pa3BUTHH
MeauLuHbL. [IoHATHE 0 HAyYHBIX METOAAX MO3HAHUS BEIIECTB U XUMHUYECKUX PEaKLIUN.




[IpencraBnernns 00 OOMMX HAYYHBIX MNPUHIMUIAX TMPOMBIIUIEHHOTO TOJXYYEHHUS Ba)KHEHIINX
BEIIECTB.

YenmoBek B MHMpe BEIIECTB M MAaTEpHUAJIOB: BAKHEHIIME CTPOUTEIBHBIE  MaTEpHalbl,
KOHCTPYKLMOHHBIC ~ MaTepuajbl, KpacKd, CTEKJIO, KEepaMHKa, Marepuanabl Uil DJIEKTPOHUKH,
HaHOMaTepHaJIbl, OPTaHUYECKUE U MUHEPAIbHBIE yI00PEHUSI.

XUMHS U 370pOBbE YEIOBEKA: IPAaBWJIa HMCIIOJIB30BAaHUs JICKAPCTBEHHBIX IIPENAPATOB, IPAaBUIIA
0€30I1aCHOT0 UCII0JIb30BAHUS IPENapaToB ObITOBOM XMMHH B IOBCEAHEBHOM KHU3HHU.




IInanupyemMble pe3yJbTaTbl OCBOCHHS IPOrPaMMBbI 110 XMMHMHU Ha 02a30BOM YPOBHe CpeJHero 001ero o0pa3oBaHus
JIMYHOCTHBIE PE3YJIBTATBI

OI'OC COO ycranaBnuBaer TpeOOBaHUS K pe3yjJbTaTaM OCBOSHHS OOYYAIOIIMMHCS MPOTPaMM CpEIHEro oO0Iero ooOpa3oBaHUs
(IMYHOCTHBIM, METANPEIMETHBIM M TpeIMeTHbIM). HayuyHo-mMeTonnueckoil OCHOBOHM i pa3paOdOTKU IUIAHUPYEMBIX PE3YJIbTATOB OCBOCHUS
MporpamMM CpeIHeTo 00IIero 00pa30BaHUs SBISETCS CUCTEMHO-ACSITEIIbHOCTHBIN TTOIXOI.

JIn4HOCTHBIE pE3yabTaThl OCBOCHHS MpenMera «XHUMHs» JOCTUTAIOTCS B €AMHCTBE Y4YeOHOM W BOCHUTATENBHOW NEATEIbHOCTH B
COOTBETCTBUM C T'YMaHUCTUYECKUMH, COLMOKYJIbTYPHBIMH, TyXOBHO-HPAaBCTBEHHBIMU LIEHHOCTSMU U HUJCAJIaMH POCCUHCKOrO TI'PaKJIaHCKOTO
o0miecTBa, MPUHATBIMA B OOIIECTBE HOPMAaMH W TPAaBUJIAMH TIOBEICHUS, CIOCOOCTBYIONIMMH TIPOIECCAM CAMOIO3HAHMS, CAMOPA3BUTHUS W
HPABCTBEHHOT'O CTAHOBJICHUS JTUYHOCTH O0YYAIOIIUXCS.

JIndHOCTHBIE pPE3yNbTaThl OCBOCHHS MpeaMeTa «XHUMHs» OTPakaloT Cc(HOPMHPOBAHHOCTH OIBITA MO3HABATENBHOM M MPAKTHYECKOMN
NEeSITeIbHOCTH 00Y4aIOIIUXCS 10 peaan3aluu MPUHATHIX B OOIIECTBE [IEHHOCTEH, B TOM YHCIIE B YaCTH:

1) rpa:knaHCcKOro BOCIUTAHUA:

OCO3HaHUS 00YJAIOITUMHUCSA CBOUX KOHCTUTYIIMOHHBIX TIPAB M 00S3aHHOCTEH, YBAXKEHUS K 3aKOHY U MPABOIIOPAIKY;

MPEACTABICHUS O COLMATIBHBIX HOPMax U MpaBUjaX MEKINYHOCTHBIX OTHOIIEHHUI B KOJJIEKTUBE;

TOTOBHOCTH K COBMECTHON TBOPYECKOM AESITENbHOCTU MPHU CO3JAHHH YYEOHBIX MPOEKTOB, PEIICHUH y4eOHBIX M MO3HAaBaTENbHBIX 3a/1ad,
BBITIOJIHCHUH XUMHUUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TIOHMMATh W MPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY U apTyMEHTBHI JIPYyTUX MPU aHAIN3€ PAa3IUYHBIX BHUJIOB y4eOHOM
NEeSATEIbHOCTH;

2) NaTPHOTHYECKOT0 BOCIIUTAHMS

IIEHHOCTHOTO OTHOIIEHUS K UCTOPUYECKOMY U HAYyYHOMY HACJIEIUIO OTEYECTBEHHON XUMUH;

YBa)KEHHUS K MIPOIIECCY TBOPUECTBA B 00JIACTH TEOPHH M MIPAKTHISCKOTO MPUMEHEHUS XUMUU, OCO3HAHUS TOTO, YTO JIOCTH)KCHUS HAYKU €CTh
PE3yNbTaT AMUTENbHBIX HAOMIOIEHUH, KPOMOTIMBBIX IKCIIEPUMEHTAIBHBIX TOUCKOB, TOCTOSIHHOTO TPY/1a YYEHBIX U MPAKTUKOB;

WHTEpeca U TMO3HABATENbHBIX MOTHBOB B TMOJYYSHHH W IMOCIEAYIONIEM aHaln3e MH(pOpMalHHu O MEepPeAOBhIX JOCTHKEHUSX COBPEMEHHOM
OTCUYECTBCHHOM XNMHHU,

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

HPaBCTBEHHOT'O CO3HAHUS, ITUYECKOTO TIOBEICHMUS;

CIIOCOOHOCTH OIICHHBATh CUTYallUW, CBSI3aHHBIE C XUMHUYECKHUMH SIBICHUSMHU, U TPUHUMATh OCO3HAHHBIE PEIICHUS, OPUCHTUPYSACH Ha
MOPAJIBHO-HPaBCTBEHHBIE HOPMBI U LIEHHOCTH;



TFOTOBHOCTH OLIEHHUBAaTh CBOE IOBEJEHHUE M IIOCTYINKHM CBOMX TOBApUUIEH € MO3MLMI HPABCTBEHHBIX U IPABOBBIX HOPM M OCO3HAHME
IIOCJIEICTBUM 3TUX IIOCTYIIKOB;

4) popMupoBaHus KYJIbTYPbI 310POBbS:

IIOHMMAaHMs ILIEHHOCTeH 370poBOoro M Oe3omacHoro obpas3a >KHM3HH, HEOOXOJMMOCTH OTBETCTBEHHOI'O OTHOIIEHUS K COOCTBEHHOMY
(bU3NIECKOMY U ICUXUYECKOMY 3/I0POBBIO;

co0IroIeHHs TTpaBUiI 0€301MacHOT0 OOPAIICHHUS C BEIIECTBAMU B OBITY, TOBCETHEBHOM KU3HU U B TPYIOBOH JIEATEIBHOCTH;

MIOHMMAaHMsI LIEHHOCTH MpaBWJl MHAMBUAYAJIBHOTO U KOJUIEKTMBHOTO O€30MaCHOrO IMOBEIEHUS] B CUTYalUsX, YIPOXKAIOUIMX 37J0POBBIO U
JKU3HU JIFOIEH;

OCO3HAaHUs NOCIEACTBUM U HENMPUATUS BPEAHBIX IPUBBIYEK (YIOTPEOIEHUS aJIKOr0JIsl, HAPKOTHUKOB, KypeHHUs);

5) TpyaoBOro BocnuTaHus:

KOMMYHHUKAaTUBHOM KOMIETEHTHOCTH B y4eOHO-UCCIIE0BATENbCKON AEATENbHOCTH, OOLECTBEHHO MOJIE3HOM, TBOPUECKOM U IPYrux BUIAX
NesTeNbHOCTH;

YCTAaHOBKH Ha aKTHBHOE Y4acTHE B PEILIEHUU IPAKTUUECKUX 3aJa4 COLMaIbHON HAIPaBIE€HHOCTHU (B paMKax CBOEr0 KJlacca, IIKOJbI);

MHTEpeca K MPaKTHYECKOMY U3YUEHHIO PO ecCHil pa3IMYHOro poja, B TOM YHCIIe HA OCHOBE MPUMEHEHHS MPEAMETHBIX 3HAHUN 110 XUMUH;

YBAKEHHSI K TPYAY, JIOASIM TPY/Aa U pe3yJbTaTaM Tpy10BOH 1A TEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HMHIMBHYaJbHOM TpaeKTOpUu oOpa3zoBaHMs, Oyayuied npodeccuu M peann3aluu coOCTBEHHBIX
KU3HEHHBIX TJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEH K XMMHUHU, HTHTEPECOB U MOTpeOHOCTEN 00111eCTBa;

6) 3x010rMUecKOro BOCIMTAHUSA:

HKOJIOTUYECKH 11e71eCO00Pa3HOro OTHOUICHUS K PUPO/IE, KaK MICTOUHUKY CYLIECTBOBAHUS KU3HU Ha 3eMIie;

MOHMMAaHMs TJI00AJBHOTO XapakTepa HKOJOTMUYECKHX MpoOJieM, BIMSHUS SKOHOMHYECKHX IPOIECCOB HAa COCTOSHHE NPUPOIHOW U
COLIMAJIBHON CPEJIbL;

OCO3HaHHUs HEOOXOJMMOCTH UCTIOIb30BaHUS JOCTIXKEHUN XUMUH IS PEIIEHUs] BOIPOCOB PaIllMOHAIBHOTO TPUPOIOTIOIb30BAHNUS;

aKTUBHOTO HEMpPHUATUS JEHCTBUH, NMPHHOCIIIMX BpeJ OKPYKAIOLIEH MPUPOJHOM cpelle, YMEHHUs NPOTHO3MPOBATH HEOIAronpusTHbIE
HKOJIOTHYECKHUE TTOCIIEACTBUS PEANPHHUMAEMBIX JEMCTBUI U TPEIOTBpAILaTh UX;

HQJINYMS Pa3BUTOIO HKOJOTHYECKOTO MBIIUICHUS, SKOJOTMUECKOW KYJIBTYphI, OMbITa JEATEIBHOCTH 3KOJOIMYECKON HalpaBIEHHOCTH,
YMEHHSI PYKOBOJICTBOBAaThCS HMH B I[103HABAaTEIbHONW, KOMMYHHUKATHUBHOW W COLIMAIbHOM TpPaKTUKE, CIHOCOOHOCTM M YMEHHS aKTHBHO
MIPOTUBOCTOATH UAECOJIOTHH XeMopoOu;

7) IEHHOCTH HAYYHOI0 MO3HAHHUS:

c(OPMHPOBAHHOCTU MUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U OOIIECTBEHHOM MPAKTUKH;



MOHMMAaHMs CHENU(PHUKH XUMHUU KaK HAyKd, OCO3HaHus €€ poiu B (HOPMUPOBAHHHM PALMOHAIBHOIO HAYYHOTO MBILIUICHUS, CO3AAHUU
LIEJIOCTHOTO IPEJICTABICHUS 00 OKpYXAlOUIEM MHMpE KaK O €JUHCTBE NIPUPOJbl U YEJIOBEKAa, B MO3HAHUU NPUPOJHBIX 3aKOHOMEPHOCTEH U
pelIeHrur mpodiieM COXpPaHEeHUS IPUPOJTHOTO PABHOBECHST;

yOexxKAEHHOCTH B 0c000I 3HAYMMOCTH XUMUU U1 COBPEMEHHON LIMBUIIM3ALMU: B €€ TYMAaHUCTHUECKON HAIIPaBICHHOCTH M Ba)KHOW POJIU B
CO3JIaHMHM HOBOHM 0a3bl MaTepUAIbHON KyJIbTYphl, PEIICHHH TJI00AJBHBIX MPOOJEM YCTOWYMBOTO PA3BUTHUSI YEIIOBEUECTBA — CHIPHEBOH,
HHEPreTUYECKOM, MUIIEBON M IKOJOTMYECKON 0€30MacHOCTH, B Pa3BUTUU MEAMLIMHBI, 00ECIICUEHUH YCIOBUN YCIIEUTHOTO TPYAa M SKOJIOTUYECKU
KOM(DOPTHOI JKHU3HH KaXKJOTO YieHa O0OIIecTBa;

€CTECTBEHHO-HAYYHONH T'PaMOTHOCTH: MOHHUMAHHS CYIIHOCTH METOJOB IMO3HAHUS, MCIOJNb3yEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTU
WCITIOJIB30BATh TOJyYaeMble 3HAHMS Uil aHAIM3a U OOBSCHEHHs SBJICHUN OKPYXAIOIIEro MHUpa W MPOHMCXOSAIMX B HEM W3MEHEHHWH, YMEHUS
nenaTb 000OCHOBAHHBIE 3aKIIOUEHHSI HA OCHOBE HAYYHBIX (PaKTOB M MMEIOIIMXCS TAHHBIX C IIEITBIO TIOYYEHUS IOCTOBEPHBIX BBHIBOJIOB;

CIOCOOHOCTH CaMOCTOSATEIHHO UCIIOIB30BAaTh XUMUYECKUE 3HAHUS /ISl peUIeHHs MPOOJIeM B peaIbHBIX KU3HEHHBIX CUTYaI[UsX;

MHTEpeca K MO3HAHUIO U MCCIIEJOBATENbCKOM A TEIbHOCTH;

TOTOBHOCTU U CIOCOOHOCTH K HENPEPHIBHOMY O00pa30oBaHHUIO M caMOOOPAa30BaHUIO, K aKTUBHOMY IIOJyYEHUIO HOBBIX 3HAHUH 110 XMUMUHU B
COOTBETCTBHUH C KU3HEHHBIMH MTOTPEOHOCTAMU;

UHTepeca K 0COOEHHOCTSM Tpy/Jia B pa3InYHbIX chepax npodhecCHOoHaAIbHON AeITeNbHOCTH.

METAINIPEIMETHBIE PE3YJIbTATBI

MeTtanpeameTHble pe3yinbTaThl OCBOEHHUS Y4eOHOTO NpeameTa « XMMUS» Ha YPOBHE CPEAHEro 00111ero o0pa3oBaHus BKIOYAIOT:

3HaUMMbIe JJI1 (OPMHUPOBAHUS MHUPOBO33PEHHUST OOYUAIOMIMXCS MEXAUCIUIUTMHAPHBIE (MEXIPEAMETHBIE) OOIIEHAYYHbIC TOHSTHS,
OTpakarolllye LEJOCTHOCTh HAyYHOH KapTHHBI MUpa M cHelM(UKYy METOJOB MO3HAHUS, HCHOJb3YyEeMBbIX B €CTECTBEHHBIX HayKax (Marepus,
BEIIECTBO, DHEPrus, sBIEHHE, MPOILECC, CUCTeMa, HAay4yHBbIH (aKkT, MPUHLUIM, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCIel0BaHuE,
HabIt0/IeHne, U3MEPEHNE, SKCIIEPUMEHT U JIPYTHE);

yYHUBEpCcaJbHble YyueOHble JeicTBHUs (ITO3HaBaTelbHbIE, KOMMYHUKAaTHUBHBIE, pETyISATUBHbIE), oOecreynBaroniye (GopMuUpoBaHUE
(GYHKIIMOHATIBHON TPAMOTHOCTH U COLIMATIBHON KOMIIETEHLIMU 00Y4atOLINXCS;

CIOCOOHOCTh OOYYAIOIIMXCS MCIIOJB30BaTh OCBOCHHbIE MEXIUCHUIUIMHAPHbBIE, MUPOBO33PEHUYECKHE 3HAHUSA M YHHUBEpCAJIbHbIE Y4eOHbIC
JIEWCTBUSA B TO3HABATEILHON U COIMAIBHON MPAKTHKE.

ITo3HaBaTe/IbHbIE YyHHBepPCAIbHbIE yueOHbIe AeiicTBUSA



ba3soBble JJornueckue AeMcTBUA:

CaMOCTOSITENILHO (POPMYITUPOBATH U AKTyaIH3UPOBATH IPOOJIEMY, BCECTOPOHHE €€ paccMaTpUBaTh;

ONpEeACISITh e JEATeIbHOCTH, 3ajJiaBas IapaMeTpbl M KPUTEPUM MX JIOCTHXKEHHUS, COOTHOCHUTH PE3YJbTaThl JACSATEIBHOCTH C
IMOCTaBJICHHBIMU ICIISIMHU,

KCIOJIb30BATh IIPU OCBOCHUM 3HAHUK MTPUEMBI JJIOTUHYECKOTO MBIIUIEHUS — BBIJICIATh XapaKTEPHbIC MIPU3HAKY MOHATUNA M YCTAHABJIUBATH UX
B3aMMOCBSI3b, HCIIOJIH30BATh COOTBETCTBYIOIINE MOHATHS 711 OOBSICHCHUS OT/ICIHHBIX (PAKTOB U SIBIICHUH;

BBIOMPATh OCHOBAHMSI M KPUTEPUH TSI KJacCU(UKAIIUU BEIIECTB U XMMUYCCKUX PEAKITU;

yCTaHaBJIUBATh IPUYMHHO-CIIEACTBEHHBIE CBSA3U MEXY NU3Yy4aeMbIMU SIBJICHUSMU;

CTPOUTH JIOTHYECKUE PACCYXKACHUS (MHAYKTUBHBIC, JCAYKTHBHBIC, MO aHAJOTHUM), BBISBIATH 3aKOHOMEPHOCTH U MPOTUBOPEUYHS B
paccMaTpuBaeMBbIX SBICHHSIX, (DOPMYIMPOBATH BHIBOJIBI M 3aKITFOUCHHUS

MPUMEHITh B MPOLIECCE IO3HAHUS, HCIONb3yeMble B XUMHH CHMBOJHYECKHE (3HAKOBBIE) MOJIENH, MPEeoOpa3oBHIBATH MOJEIbHBIC
MPEJICTABICHHUS] — XUMUYECKHI 3HAK (CUMBOII) 3J€MEHTa, XUMUYecKkas (opMmyia, ypaBHEHHE XUMUYECKOW pPeakIuu — MpU PEUIeHHH Y4eOHBIX
MO3HABATEJIbHBIX W MNPAKTUYECKUX 3aJay, NMPUMEHSATh HA3BAHHBIE MOJICJIbHBIC IPEACTABICHUS U1 BBIABICHUA XapaKTEPHBIX MPHU3HAKOB
M3y4aeMbIX BEUIECTB U XUMUYECKUX PEAKIIUMN.
ba3zoBble HcciIeI0BaTeIbCKHE JeiiCTBHS:

BJIaJIETh OCHOBAMH METOJIOB HAYYHOI'0 MTO3HAHUS BEIIECTB U XUMUYECKUX PEAKUN;

(dbopMynHpoBaTh L€ U 337a4d UCCIIEOBAHMS, UCIIOJIb30BATh MOCTABICHHBIE H CAMOCTOATENHHO CHOPMYITHPOBAHHBIE BOMPOCH B KAUECTBE
WHCTPYMEHTA MO3HAHUS U OCHOBBI /ISl JOPMUPOBAHUS TUTIOTE3BI 110 TPOBEPKE MPABMIBHOCTU BHICKA3bIBAEMBIX CYKICHHII;

BJIAJICTh HAaBBIKAMU CAMOCTOSITEJIBHOTO TUIAHUPOBAHHUS M TPOBEACHUS YUYEHUYECKHX SKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUS
HaON0IaTh 332 XOJIOM TpOIlecca, CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3ynbTaT, (OopMyIupoBaTh OOOOIIEHHS W BBIBOJIBI OTHOCHTEIHHO
JIOCTOBEPHOCTH PE3YJIbTaTOB HCCIEA0BAHMUS, COCTABISATH OOOCHOBAHHBIN OTUET O MPOJeNaHHON paboTe;

MpuoOpeTaTh OIBIT YYCHUYECKOW WCCIIEeIOBATEILCKOW ¥ TPOCKTHOM JESTEIIbHOCTH, TMPOSBIATH CIOCOOHOCTh W TOTOBHOCTH K
CaMOCTOSITEJIBHOMY MOUCKY METOJ0B PEIICHUS MPAKTUYECKUX 3a/1a4, TPUMEHEHUIO PA3JTUYHBIX METO/I0OB MO3HAHM .

Paborta ¢ nndopmanmei:

OPUEHTHPOBATLCS B PA3IMUYHBIX HCTOYHHMKAX WHQpOpMAIUHU (HAYYHO-TIOMYJSpHAs JHUTEpaTypa XUMHUYECKOTO COICpXKaHUS, CIPaBOYHBIC
nmocobust, pecypcel HHTepHeTa), aHAIM3UPOBATh HMHPOPMALMIO PA3UYHBIX BHUJIOB W (GOpPM TIPEACTABICHHS, KPUTHUYECKH OIICHHUBATh €€
JIOCTOBEPHOCTh U HEMPOTUBOPEUUBOCTH;

(hopMyIHpOBaTh 3aMPOCHl U IPUMEHSITh Pa3TUYHBIE METOBI IIPH MOUCKE U 0TOOpe nHpOpMaIK, He0OXOIUMOM JIJISl BHIMIOTHEHUS YI€OHBIX
3a7a4 ONpPEIEIEHHOrO TUIIA;

MpUOOpETaTh OMBIT UCIIOIH30BaHUS HHPOPMAITMOHHO-KOMMYHHUKATUBHBIX TEXHOJOTUN U PA3TMYHBIX TTOMCKOBBIX CHCTEM;



CaMOCTOSITENILHO BBIOMpAaTh ONTHMAJIbHYIO (hopMy mpejacTaBieHuss nHpopMmauuu (cxembl, TpaduKu, AUArpaMMbl, TaOIULbI, PUCYHKH U
Apyrue);

WCII0JIh30BaTh HAYYHBIN S3bIK B KAYECTBE CPEICTBA MPHU pabOTe ¢ XUMHUUECKOW MH(POPMALIMEH: IPUMEHITh MEXIPEIMETHBIC (PU3HMUECKUE 1
MaTeMaTUYeCKHe) 3HAKU U CUMBOJIBI, PopMyIibl, aOOpeBUaTypbl, HOMEHKJIATYPY;

HCIIOJB30BAaTh U HpeOGpaSOBHBaTB 3HAKOBO-CUMBOJIMYCCKUEC CpeI[CTBa HarJisiIHOCTH.

KoMMyHHKaTHBHBIE YHUBEpPCAJIbHbIC YUeOHbIE 1eliCTBUA:
1) 3amaBaTh BOIPOCHI IO CYILECTBY OOCYKIAEMOM TEMbI B XOJI€ IMAIOra W/WIHM IUCKYCCUH, BBICKA3bIBaTh HJIeH, (OPMYINPOBATh CBOU
NpeaAI0KCHUA OTHOCHUTCIIbHO BBIITIOJTHCHHA HpG[[J'IO)KGHHOfI 3aJa4uu,
2) BBICTYNATh C IpE3EHTAlMEl pe3yJbTaTOB I103HABATEIbHOW MAESTEIBbHOCTH, MOJIYYEHHBIX CaMOCTOSTEIbHO WM COBMECTHO CO
CBCpPCTHUKAMHU IIPHU BBINOJHCHHU XUMHWYCCKOI'0 3KCIICPpUMCHTA, Hp&KTH‘IGCKOfI pa6OTI)I 10 HCCIICAO0OBAaHUHIO CBOMCTB HN3Yy4aCMbIX
BEIIECTB, pealu3aluy y4yeOHOro Inpoekra U (OpMyJIMpPOBATH BBIBOJABI 0 pe3yJbTaTaM IPOBEAEHHBIX HCCIEIOBaHUNA MyTEM
COIJIACOBAHUS MO3ULUHI B X0/ 00CYKAEHUS 1 0OMEHa MHEHUSIMH.

PeryasiTHBHBIMHY YHHBeEpCAJIbHbIE 1CHCTBUS

CaMOCTOATEIIBHO IIJIaHUPOBATh U OCYILECTBIIATH CBOIO [TO3HABATEIBHYIO IE€ATEIBHOCTD, ONpeaeisasa €€ Leau U 3aja4, KOHTPOJIMPOBATh U 10
Mepe He0OXOMMOCTH KOPPEKTUPOBATH MpearaeMblil alrOpUTM AEUCTBUI MPU BBHIOJHEHUN YUEOHBIX M MCCIENOBATEIbCKUX 3a/1a4, BHIOMPATh
Hauboee 3 PekTUBHBIN CIIOCO0 UX pElIeHMs] ¢ YUETOM MOJIyYE€HUS HOBBIX 3HAHUI O BEIIECTBAX M XUMUYECKUX PEAKIUIX;

OCYILIECTBIATh CAMOKOHTPOJIb CBOEH AEATEIbHOCTH HA OCHOBE CAMOAHAJIN3a U CAMOOLCHKH.

INPEAMETHBIE PE3YJIBTATbBI

B cocraBe mpenMeTHBIX pe3yJbTaTOB IO OCBOEHHUIO OO0S3aTENBHOIO COJEp)KaHUS, YCTAaHOBJIEHHOIO JaHHOW (eaepanbHOU paboueit
MPOrpaMMoOii, BBIAENAIOT: OCBOEHHbIE OOYYAIOIIMMHUCS Hay4yHble 3HAHHS, YMEHHUS U CHOCOObI AEeWCTBUM, crenuduyeckue s MpeaIMeTHOU
o0nactu «XuMU», BUABI JEATEIBHOCTH MO MOJYYEHUIO HOBOTO 3HAHMS, €r0 MHTEPIIPETallid, MPeoOpa3oBaHNI0 U MPUMEHEHUIO B Pa3IMYHbIX
Y4EOHBIX ¥ HOBBIX CUTYaIUX.

K xoHmy obydenus ¢ 10 knacce nipeIMeTHbIE pe3yabTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTpa)kaTh COPMHUPOBAHHOCTH Yy O0YYarOIIUXCS
YMEHUN:

c(OpMUPOBBIBATH MPEJICTABICHHSI O XUMUYECKON COCTABIISIONIEH €CTECTBEHHO-HAyYHOW KapTUHBI MUPA, POJIM XUMUH B TO3HAHUU SIBJICHUN
IPUPOJBI, B (POPMUPOBAHUN MBIIIJICHUS U KYJIBTYPBI JUYHOCTH, €€ (DYHKIIMOHAIBHOM IpaMOTHOCTH, HEOOXOIUMOM I PEIIeHUs MPaKTHUYECKUX
3a71a4 ¥ 9KOJIOTHYECKH 000CHOBAaHHOTO OTHOIICHHUS K CBOEMY 3/I0POBBIO U TIPUPOAHOI cpee;



BJIa/IETh CUCTEMON XMMMUYECKUX 3HAHWM, KOTOpas BKJIKOYAET: OCHOBOIIOJATAIOIIME MOHATUA (XMMUYECKUI 3JIEMEHT, aTOM, 3JIEKTPOHHAS
000JI04YKa aTOMa, MOJIEKYJIa, BaJICHTHOCTh, AJIEKTPOOTPHULIATEIbHOCTh, XUMHUECKas CBSA3b, CTPYKTypHas ¢popmyia (pa3BEpHyTas U COKpalIEHHAas),
MOJIb, MOJISIDHAsI Macca, MOJISIpHBIA 00BEM, YIIepoIHbIN CKeJleT, (QyHKIMOHAIbHAS TPYIIA, PaIUKall, H30MEepUsi, H30MEpbl, TOMOJIOTHYECKUN ps L,
TOMOJIOTH, YIJI€BOJOPObI, KUCIOPOA M a30TCOAEP)KAIME COCIUHEHHS, MOHOMEp, IMOJMMEpP, CTPYKTYpHOE 3BEHO, BBICOKOMOJIEKYJISPHBIE
COEMHEHMS); TEOpPUU M 3aKOHbI (TE€Oopusi CTPOEHMsI oOpraHudeckux BemecTB A. M. byrnepoBa, 3aKOH COXpaHEHHUS MacChl BEILIECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKUN $3bIK XMMHH; MHPOBO33PEHUECKHME 3HAHMUS, JIEKAIIUE B OCHOBE IOHMMAHUS NPUYMHHOCTU U CUCTEMHOCTH
XUMUYECKHX SIBIEHUH, (PaKTOIOrn4YecKre CBeIeHUsI O CBOWCTBAaX, COCTABE, OJYYECHUH U 0€30I1aCHOM UCIOJIb30BaHUN BAKHEHIINX OPraHUYECKUX
BEIIECTB B ObITY U IPAKTUYECKOH J1eATEIbHOCTH YEJIOBEKa,

BBISIBJISITh XapaKTE€pHbIE NPU3HAKU MOHATUMN, YCTAHABIMBATh UX B3aUMOCBS3b, UCIIOJIB30BATh COOTBETCTBYIOLUE MOHITHUS IIPU ONKUCAHUU
COCTaBa, CTPOCHHUS U MIPEBPALLICHUI OPraHUYECKUX COEANHEHHUI;

UCIOJb30BAaTh XMMHUYECKYI0 CHUMBOJIMKY JJIsI COCTAaBJICHUS MOJEKYJSPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpaméHHOM) (opmyn
OpPraHUYECKUX BEIIECTB M ypaBHEHHUN XMMHUYECKUX PEAKLUH, U3rOTaBIMBaTh MOJIEIH MOJIEKYJ OPraHMYECKHUX BELIECTB JUIS MIUTIOCTPALMM UX
XUMHUYECKOT'0 ¥ POCTPAHCTBEHHOT'O CTPOEHUS;

YCTaHABIIMBATh MPHUHAJJIEKHOCTh M3YYEHHBIX OpPraHMYECKHUX BEIIECTB MO UX COCTaBY M CTPOEHHUIO K ONpeAeEHHOMY Kiaccy/Tpymie
COeIMHEHUI (yTJIeBOJOPO/bI, KHUCIOPOA M a30TCOJEpKalllie COEAMHEHHs, BBHICOKOMOJEKYISIpHbIE COEAMHEHHs), JaBaTh MM Ha3BaHUSA IO
cucremarnyeckoit HomeHkinarype (IUPAC), a Takyke NpuBOIUTH TPUBHAIBHBIC HA3BaHUS OTJIEJIbHBIX OPTaHMUECKUX BEUIECTB (3TUJICH, IPOMUJIICH,
alleTUJIeH, 3TUJICHIJIMKOIb, TIUIEpUH, (eHol, popManbaeru, aueTaabJeru], MypaBbuHas KHCIOTa, YKCYCHas KMCJIOTAa, OJEMHOBas KHCIOTA,
CTeapuHOBas KUCIIOTA, [NII0K03a, PPYyKTO3a, Kpaxmall, LeJIII0103a, [NINLUH);

OIIpEeJIeNIATh BU/Ibl XUMHUECKON CBSI3U B OPraHMUYECKUX COCAMHEHUSX (OJJMHAPHbIE U KPAaTHBIE);

MIPUMEHSTH MOJIOKEHUS] TEOPUU CTPOEHUs opraHnyeckux BemecTB A. M. BytnepoBa i 00bsiCHEHUs 3aBUCUMOCTH CBOMCTB BEIIECTB OT MX
COCTaBa U CTPOCHHUSI; 3aKOH COXPAaHEHHS MacChl BEIIECTB;

XapaKTepu30BaTh COCTaB, CTPOCHUE, (PU3NUECKHE U XMMHUYECKHE CBOMCTBA TUIMYHBIX MPEACTABUTENEH PAa3IMUHBIX KJIACCOB OPraHUYECKUX
BeIIeCTB (METaH, 3TaH, ATUJICH, NMPOIMIIEH, alleTuieH, Oyraauen-1,3, merunOyraauen-1,3, 6eH301, METaHO, 3TaHOJ, YTUIICHIJIUKOIb, TIIULEPHH,
deHon, aneTanmpAerusl, MypaBbHHas M YKCYCHas KHCIOTBHI, TJIOKO3a, Kpaxmaj, ILeJUII0J03a, aMUHOYKCYCHas KHCIOTa), HWJUTIOCTPHUPOBATH
TEHETHUYECKYIO CBS3b MEX/1y HUMHU YPaBHEHUSIMH COOTBETCTBYIOIMX XMMUUYECKHX PEAKLUI C UCTIOIb30BaHUEM CTPYKTYPHBIX (OpMYT;

XapaKTepu30BaTh MCTOYHHMKH YIIIEBOJAOPOJHOTO ChIpbsl (HEe(Th, MPUPOIHBIM ra3, yrojb), CIOCOOBI WX MEpPepadbOTKU M MPAKTHUECKOE
MIPUMEHEHNE TPOAYKTOB NepepaboTKu;

MPOBOJIUTH BBIYMCICHUS MO XMMHUYECKMM ypaBHEHHSAM (Macchl, 00bEMa, KOJUYECTBA MCXOJHOIO BEIIECTBA WM MPOJYKTA PEAKLUHU I10
M3BECTHBIM Macce, 00bEMY, KOJMUECTBY OJJTHOTO U3 MCXOTHBIX BEIIECTB MM MPOIYKTOB PEAKIIUN);



BJIJIETh CUCTEMOM 3HAaHMK 00 OCHOBHBIX METOJAaX HAYYHOTO MO3HAHHS, UCTIOIb3YyEMbIX B XUMHUH MPH M3YYEHUHU BEIIECTB M XMMHYECKHX
ABNICHUN (HaOMI0/IeHNe, U3MEpEeHNe, IKCIIEPUMEHT, MOICITMPOBAHNE), UCTIONIB30BATh CUCTEMHbBIC XUMHUYECKUE 3HAHUS JJIsl IPUHATUS PEHICHUH B
KOHKPETHBIX JKU3HEHHBIX CUTYallUsAX, CBSI3aHHBIX C BEIECTBAMU U UX [IPUMEHEHUEM;

co0Jr01aTh MpaBuiia MOJIb30BaHUS XUMUYECKOM 1OCy10i 1 1a00paTOPHBIM 000PYAOBAaHUEM, a TAKXKE IIPaBUiIa 0OpallleHHs C BELIeCTBaMU B
COOTBETCTBHH C MHCTPYKLIUSMH I10 BBITIOJTHEHHUIO JIAOOPATOPHBIX XUMHUYECKUX OIBITOB;

IUIAHUPOBATh U BBINOJHATH XMMHUECKUN 3KCIEPUMEHT (IIPEBPALEHUS OPraHUYECKUX BEIIECTB IIPU HAarpeBaHUU, MOJIyY€HHUE 3TUJIEHA U
U3yueHHE ero CBOMCTB, KaUECTBEHHbIE PEAKLMU OPraHMYECKUX BEIIECTB, JACHATypauus OCJKOB IPH HArpeBaHUM, LIBETHbIE peaklMM OENKOB) B
COOTBETCTBUM C IPAaBWIAMH TEXHUKM O€30MACHOCTH MNpH OOpAaIEeHWH C BEIIECTBAMHM M JIAOOPATOPHBIM O00OpYIOBaHHUEM, NPEACTABIATH
pe3yJIbTaThl XUMHUYECKOI0 IKCIEPUMEHTA B ()OpME 3aIIMCH YPABHEHHMM COOTBETCTBYIOIIMX peakUMil U (OpMyJIHPOBATH BBIBOJBI HA OCHOBE ATHX
pe3ybTaTOB;

KPUTHYECKH aHAJIM3UPOBAaTh XUMHUYECKYI0O HH(OpMAIMIO, MOJYy4aeMyl0 M3 pa3HbIX HCTOYHMKOB (CpelcTBa MaccoBOM HMHpOpMaIuH,
WHTepHeT u 1pyrux);

cOOJII0IaTh MPaBHJIa YKOJIOTHUECKH 1IeTIECO00PA3HOTO TOBEACHHUS B OBITY U TPYIOBOU JACSATEIBHOCTH B LIEISIX COXPAHEHHS CBOETO 3/I0POBBS
U OKPY’KaroIlled MPUPOJTHON CPebl, OCO3HABATh OMACHOCTh BO3JECHCTBUS HA KUBBIE OPTraHU3MBbI ONPEIETIEHHBIX OPIraHUYECKUX BEIECTB, IOHUMAs
cmbicn nokaszarens [1JIK, mosicHATh Ha mpuMepax crocoObl YMEHbILIEHHS ¥ IPEAOTBPALLCHUS X BPETHOIO BO3AEUCTBHS Ha OPraHU3M UeJIOBEKa;

U 00yYaroIuXcs ¢ OrpaHMYEHHBIMH BO3MOKHOCTSIMHM 3/I0pOBBS: NMPHUMEHATh 3HaHHUS OO0 OCHOBHBIX JIOCTYNHBIX METOJaX IMO3HAHHUS
BEILIECTB U XUMUYECKHX SIBJICHUH;

Ul CIeNlbIX M CHAa0OBUIALIMX OOY4YaroIIMXCs: MCIOIb30BaTh peIbeHO-TOUEUHYI0 cucTteMy obOo3HaueHuid JI. bBpaiinsg mis 3anucu
XUMHUYECKUX (POPMYIL.

K xonmy obyuenust ¢ 11 knacce npeIMeTHbIE pe3ylbTaThl HA 0a30BOM YPOBHE JOJDKHBI OTpakaTh C(HOPMHPOBAHHOCTH Y 0OyYaIOIIUXCS
YMEHUN:

CCbOpMI/IpOBI)IBaTB MMpEaACTaBJICHUSA: O XUMHUYECKOH COCTaBJ'ISIIOHIeI\/’I eCTeCTBeHHO-HaquOﬁ KapTUHBI MHUpa, pOJIM XUMHHU B ITIO3HAHUN SIBJIEHUU
MPUPOABI, B (POPMUPOBAHUH MBIIUICHUS U KYJIbTYPBI JIMYHOCTHU, €€ (YHKIIMOHAILHOW TPaMOTHOCTH, HEOOXOUMON JJIsl PEIICHHS MTPAKTHIECKIX
3a/1a4 ¥ HKOJIOTHYECKH 000OCHOBAHHOTO OTHOIIIEHUS K CBOEMY 3/I0OPOBBIO U IPUPOJTHOM Cpelie;

BJIAJIETh CHCTEMON XMMHUYECKHUX 3HAHHM, KOTOPast BKJIFOYAET: OCHOBOIOJIATAIOIINE TTOHATHS (XUMHUYCCKHI 3JIEMEHT, aTOM, U30ToII, S-, p-, d-
JJICKTPOHHBIC OpOWTANM aTOMOB, WMOH, MOJIEKYJa, MOJb, MOJSIPHBIA OOBEM, BAJICHTHOCTH, AJIEKTPOOTPHUIATEIIBHOCTh, CTENIEHb OKHUCIICHHS,
XUMHUYECKast CBsI3b (KOBAJICHTHAs, MOHHAS, METalNIMYecKasi, BOJIOPOIHAS), KPUCTAIITNYECKasl peréTka, TUIBl XUMHUUYECKUX pPEeakKIuid, pacTBOp,
AIEKTPOJIUTHI, HEIJEKTPOJIUTHI, SJIEKTPOIUTHYECKAsT JUCCOLMAIINS, OKUCIUTENb, BOCCTAHOBUTENb, CKOPOCTh XMMUYECKON peaKuu, XUMHUUECKOE
PaBHOBECHE); TCOPHH M 3aKOHBI (TCOPHS ICKTPOJUTUUECKON JTUCCOMAINH, iepuoandecknii 3akoH JI. M. MenneneeBa, 3aKk0H COXpaHEHUST MacChl



BEIIECTB, 3aKOH COXPAHEHHWS M MPEBPALICHUS SHEPTUM TPH XUMHYECKHUX PEAKIHSIX), 3aKOHOMEPHOCTH, CHUMBOJIMUECKUN SI3BIK XWMHH,
MHUPOBO33PEHUYECKUE 3HAHUS, JISKAIINE B OCHOBE MOHUMAHUSI IPUYUHHOCTH U CUCTEMHOCTH XUMUYECKUX SBJICHHM, (DAKTOJIOTMYECKHE CBEICHUS O
CBOMCTBAxX, COCTaBe, MOJYYECHUH U 0€30IaCHOM HCIOJB30BAHUU BaXXHEHIIMX HEOPraHMYECKHX BEUIECTB B OBITY M MPAKTUYECKOH NeATeIbHOCTH
YeN0BeKa;

BBISIBJISITh XapaKTePHBIC MPU3HAKK TOHATHHN, YCTAHABIMBATh MX B3aUMOCBS3b, UCIOIB30BATh COOTBETCTBYIONIUE MOHSATHS MPH OMHUCAHUU
HEOPTaHMYECKUX BEIIESCTB U UX MPEBPAICHHIA,

HCIIOJIb30BaTh XMMHUYECKYI0 CHMBOJIUKY JUISI COCTaBJICHHUS (OPMYJT BEHIECTB M YPABHEHHMH XUMHYECKHX PEaKIuil, CUCTEeMaTHYECKYIO
nomenknarypy (IUPAC) u tpuBuanbHble Ha3BaHUs OTJENbHBIX HEOPTraHMYECKHUX BEIIeCTB (YrapHbI ra3, YrJIEKHCIBIA ra3, aMMHaK, raméHas
W3BECTh, HETAMEHAS U3BECTh, TUTHEBAsI COJIA, TUPHUT U JIPYTHE);

OTIPE/CIISATh BAJICHTHOCTh U CTEIICHb OKUCIICHUS XMMHUYECKUX JJICMCHTOB B COCAMHCHHSX PA3IMIHOIO COCTaBa, BUJ XUMHYCCKOH CBSI3U
(xoBaJleHTHAsi, MOHHAsA, METAJTMYEcKas, BOJOPOAHAS) B COCAMHEHUSX, THUI KPUCTAJUIMUECKON pEHmETKH KOHKPETHOrO BelecTBa (aTroMmHas,
MOJIEKYJIsIpHAsl, HOHHAs, METAJUTMUECKast), XapaKTep CpeJibl B BOJHBIX PaCTBOPaX HEOPraHUYECKUX COCIMHEHU;

YCTaHABIIMBATh MPHHAJICKHOCTh HEOPTAHMUYECKUX BEIIECTB IO MX COCTaBY K OMPEISIEHHOMY KIIACCY/TPYIIE COSAMHECHHH (TPOCTHIE
BEIECTBA — METAJUTBl M HEMETAJUTBI, OKCH/IbI, OCHOBAHUSI, KUCIIOTHI, aM()OTEPHBIC THIAPOKCHUJIBI, COJTH);

packpbiBaTh CMBICH Tepuoandeckoro 3akoHa JI. M. MenzaeneeBa M JAEMOHCTPUPOBATh €r0 CHCTEMATHU3UPYIONIYIO, OOBICHUTEIBHYIO U
MPOTHOCTUYECKYIO (PYHKIIHH;

XapaKTepU30BaTh JJCKTPOHHOE CTPOCHHE AaTOMOB XHMHUYECKHUX JJIeMEHTOB 1-4 mepwonoB Ileproaudeckoll CHCTEMBI XHUMHUYECKHUX
anemenToB JI. . MeHaeneeBa, HCIIONb3ys TIOHATHS «S-, P-, d-3JIEKTPOHHBIEC OPOUTAIINY, «IHEPTETHUECKUE YPOBHNY, O0BSICHITH 3aKOHOMEPHOCTH
W3MEHEHHUS CBOMCTB XMMHYECKHX IJIEMEHTOB U UX COCIUWHEHUH Mo mepuojam u rpynmnam [lepuonndeckoil CUCTEMBI XUMUYECKUX AIEMEHTOB /.
H. Menneneena;

XapaKTepu30BaTh (ONMUCHIBATH) OOIIME XUMHUYECKHE CBOWCTBA HEOPTraHWYECKHX BEIIECTB pPA3IMYHBIX KJIACCOB, IMOJITBEPIKIATH
CYIIECTBOBAHHE TCHETHUYECKOM CBSI3M MEXK]Iy HEOPTaHUYESCKHUMH BEIIECTBAMH C IIOMOIILIO0 YPABHEHUH COOTBETCTBYIONUX XUMUYCCKIX PEAKIIHIA,

KJIaCCU(PUIIMPOBATh XMMHUUYECKUE PEAKIMH MO0 PA3JIUYHBIM MpH3HAKaM (YHUCITY U COCTaBY PEarupyrolrX BELIECTB, TEMJIOBOMY 3(dekTy
peaxuu, N3MEHEHHUIO CTETIEHEH OKUCIICHUS JIEMEHTOB, 00pATUMOCTH PEAKIINH, YYACTHIO KaTanu3aTopa);

COCTaBJIATh YpaBHEHUS PEAKIMI pa3TUYHBIX THUIIOB, IMOJTHBIE U COKPAIIEHHBIE YPaBHEHUS PeaKIMii HOHHOTO OOMEHA, YUUTHIBAsl YCIOBUS,
TIPY KOTOPBIX 3TH PEaKIUy UIYT 10 KOHIIA;

MIPOBOIMTH PEAKIIMH, IOATBEPIKIAIONINE KAUYSCTBEHHBIM COCTAB PA3JIMYHBIX HEOPTAHWYECKUX BEIIECTB, PACIO3HABATH OIBITHBIM ITyTEM
MOHBI, MPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTaHUYECKHUX BEIIECTB;

PacKpbIBaTh CYIHOCTh OKUCIUTEIFHO-BOCCTAHOBUTEIBHBIX PEAKIIUK TOCPEICTBOM COCTABJICHHUSI SJICKTPOHHOTO OajaHca dTUX PeaKIuii;



OOBSICHSITh 3aBUCHMOCTh CKOPOCTH XMUMHYECKOW PEaKIUU OT PA3IMYHBIX (DaKTOPOB; XapakTep CMEUICHUS XMMHYECKOTO PaBHOBECHS B
3aBUCUMOCTH OT BHeIIHero Bo3aeicTBus (npunuun Jle llaTense);

XapaKkTepU30BaTh XMMHUYECKHUE IIPOIIECCHI, JIEKAIIUE B OCHOBE IPOMBIIUICHHOTO IOJYYEHUsI CEPHOM KHCJIOThI, aMMHaKa, a TaKke
c(hOpPMHUPOBAHHOCTD MPEACTABICHUI 00 00X HAYYHBIX MIPUHITUIIAX M SKOJOTHUECKHUX MPoOIeMax XMMHIECKOTO MPOU3BOJICTBA;

MPOBOJNTh BBIYHUCICHHUS C HWCIOJIB30BAHWEM IIOHSTHS «MaccoBas JOJS BEIIECTBA B PaCcTBOPE», OOBEMHBIX OTHOIICHUU Ta30B IPH
XUMHUYECKUX PEaKIMsIX, MacChl BEIIECTBA WM 00BbEMA ra30B 10 U3BECTHOMY KOJIMUECTBY BEIIECTBA, MAaCCE UM 00bEMY OJTHOTO U3 YUACTBYIOIIMX
B PEaKIIMM BEIIECTB, TEIUIOBOTO A (peKTa peakiui Ha OCHOBE 3aKOHOB COXPAaHECHHSI MacChl BEILIECTB, IIPEBPAIICHUS U COXPaHCHUS YHEPTUH;

coOJIIOAaTh MpaBuIIa MOJIb30BAHMS XUMUYECKON MOCY0N U 1a00paTOPHBIM 000pYIOBAaHUEM, a TAKXKE MPaBUIa OOpAIeHHsI C BEIIECTBAMU B
COOTBETCTBUU C HHCTPYKIUSMU IO BBIMOJIHEHUIO JAOOPATOPHBIX XUMUUYECKHUX OIBITOB;

IJIAHUPOBATh M BBIMNOJHATH XUMHUYECKUH SKCIEPUMEHT (Pa3iioKeHUE MEPOKCHUJIa BOAOPOAA B MPUCYTCTBUHM KaTalU3aTopa, OMpeneieHue
Cpelbl pacTBOPOB BEILECTB C MOMOUIbIO YHHUBEPCAJIHLHOTO WHAMKATOPA, BIMSHHE PAa3NIUYHBIX (PAKTOPOB HA CKOPOCTh XUMHYECKOW pEeaKlUu,
peakuuu HOHHOrO oOMEeHa, KauyeCTBEHHbIE peakuuu Ha Ccyiabpar-, KapOOHAaT- U XJOPUA-aHUOHBI, HA KATHMOH aMMOHUS, peIlIeHue
AKCIIEPUMEHTAIIBHBIX 3a/1a4 1Mo TeMaM «Metamisl» U «Hemetannsl») B COOTBETCTBUU C MPAaBHJIAMU TE€XHUKH O€30MAaCHOCTH MPHU OOPAIICHUU C
BEIIECTBAMH M JIA0OpATOPHBIM OO0OPYJIOBAaHWEM, TMPEACTABIATh PE3YIbTaThl XUMHUYECKOTO OKCIEpHUMEeHTa B (opme 3amucu ypaBHEHHIA
COOTBETCTBYIOIIUX peakluil U GOpMyTUPOBATEH BBIBOJIBI HA OCHOBE 3THX PE3YyJIbTaTOB;

KPUTHUYECKH aHaJIM3UPOBaTh XMUMHUYECKYI0 HH(POpPMAIUIO, MOIyYaeMyl0 W3 Pa3HbIX HUCTOYHHKOB (CpelCTBa MAacCOBOW KOMMYHUKAIIWH,
WuTepHer u 1pyrux);

coOJTr0/1aTh MpaBHJia SKOJIOTUUECKH 1EIECO00pa3HOTO TOBEACHUS B OBITY U TPYAOBOU JIEATETLHOCTH B LIEJISIX COXPAHEHUS CBOETO 3/I0POBbS
U OKpYXKarollle NPUPOJHOM Cpebl, OCO3HABAaTh OIACHOCTh BO3JCUCTBHS HA JKUBBIE OpPraHU3MBbI OINPEICIEHHBIX BEUIECTB, IMOHUMAs CMBICIT
nokazarens [1JIK, mosicHsITh Ha mpuMepax crocoObl yMEHbBIIIEHUS U MPEAOTBPAILIEHUS UX BPEIHOTO BO3JCHCTBUS HA OPraHU3M YeTIOBEKa;

JUTsE OOYYaIOIIMXCSI ¢ OTPAaHUYEHHBIMU BO3MOXKHOCTSIMH 3JI0POBBSI: NMPUMEHSATH 3HAHUS 00 OCHOBHBIX JOCTYITHBIX METOJaX MO3HAHUS
BEIIECTB M XUMHUYCCKUX SIBJICHUM;

JUIS CIETBIX W CHAO0OBHUIANINX OOYYAIOIIUXCS: WCIONb30BaTh pelbedHO-TOUCUHYI0 cucteMy obOo3HaueHuid JI. Bpaiins mis 3amucu
XUMHYECKHUX (HOPMYIL.



TEMATHYECKOE INTAHUPOBAHHME

10 KIIACC
KosmuecTBo yacos
Ne HaumeHoBaHue pa3iesioB U TeM dueKkTpoHHbIE (LM (POBbLIE)
n/n NPOrpamMMbl Bcero Konrpobubie TpaxTiecikue o0pa3oBaTe/ibHbIE PeCypPChI
padoThI padoTshI
Pa3zgea 1. TeopeTudeckue OCHOBbI OPraHUYEeCKOH XUMUM
[Ipenmer oprannyeckoit xumuu. Teopus
1.1 CTPOCHHUS OPTAaHMYECKUX COSAMHEHUN A. 3
M. bytneposa
Hroro no pazneny 3
Pa3znea 2. YrieBoaopoabl
2.1 [Ipenenbubie yraeBoAOPOABI — aJTKAHbBI 2
59 HenpenenbHble yrieBoaOpoOIbl: aJKEHbI, 5 1
AJKaJUEHBbI, aJIKUHbI
2.3 ApomaTH4ecKue yriaeBog0pOabl 2
54 [IpupoiHbIE HICTOYHUKH YTIIEBOJIOPOJOB U 3 1
ux nepepadoTka
HToro no pazneny 13
Paspnen 3. Kuciiopoacoaep:xkamue oprannyeckue coeinHeHus
3.1 Crupter. @enon 3
39 Anpaerunpl. KapOOHOBBIE KUCTTOTHI. 7 1
Crnoxubie 3¢upbl
3.3 VrneBoasl 3 1
HToro no pazneny 13

Pa3nes 4. Azorcoaepskamue OpraHu4ecKue coeJuHEeHH




4.1 AmuHbl. AMUHOKHCIIOTHI. benku 3
HToro no pasneny 3
Pa3pnen S. BeicokoMoJIeKy/IsipHbBIE COeAUHEHUSA

51 [Tnactmaccel. Kayuyku. Bomokna 2
Hroro no pazneny 2
OBHIEE KOJIMYECTBO YACOB 11O 34

ITPOI'PAMME




11 KIIACC

Kosaun4yecTBo 4acoB JIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM undposbIie
Ne n/m P Konrpouabusie Ilpakruyeckue (itcpp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Paszgea 1. Teopernueckue 0CHOBbI XUMUM
Crpoenue atoMoB. Ilepuonnyeckuii 3aKoH U
11 [Iepnonnueckas cucTeMa XMMUYECKUX 3
anemenToB . 1. Menaeneera
12 Crpoenue Bemectsa. MHOroo6pasue 4
' BEIIECTB
1.3 XHUMHYECKUE PEAKITUN 6 1 1
HToro no pazneny 13
Pa3nen 2. Heoprannyeckasi XuMust
2.1 Mertamibl
2.2 Hemerannsl 1 1
53 CBsI3b HEOPTAHUYECKUX U OPTAHHICCKUX )
' BEILIECTB
Hroro no pazneny 17
Pazgea 3. Xumus u :Ku3Hb
3.1 XuMus ¥ )KU3Hb 4
Hroro no pazneny 4
OBUIEE KOJIMYECTBO YACOB 11O 34 9 3
IMPOTI'PAMME
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