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I. COILEPKAHUE YYEBHOI'O IPEIMETA, KYPCA.
10 KITACC
OPT'TAHNYECKASA XUMUA

Teopernueckue 0CHOBbI OPraHM4eCKOM XUMHUU

[Ipenmer opraHnyeckod XWMUHU: €€ BO3HMKHOBEHHE, PA3BUTHE M 3HAYCHHE B MOJYYCHUM HOBBIX BEIIECTB U
MarepuanoB. Teopusi cTpoeHHsi opraHuveckux coemmnenuii A. M. ByriepoBa, eé OCHOBHBIE MOJIOKeHHs™ !,
CtpykTypHbIe (OpPMYIIBI OPraHUYECKUX BEIIEeCTB. ['oMoorus, nzoMepusi. XuMHYEcKasi CBSI3b B OPraHMYECKUX COECMHEHHUSIX
— OJIMHAPHBIE U KPATHBIE CBSI3HU.

[IpeacraBnenne o KiIaccuUKAIMU OPTraHWYECKHX BemiecTB. HoOMEHKIaTypa OpPraHMYeCKHX COCIWHEHUN
(cucreMarnueckas) U TpMBHAJIbHbIE HA3BaHUS BaXKHEHUIIIUX MPEICTaBUTENEH KIACCOB OPTaHUYECKUX BEIIECTB.

OKCneprUMEeHTAIbHbBIE METOJbl M3YUYEHHsS BEIECTB M WX IMPEBpAIICHHUI: 03HaKOMIIEHHE C 00pasllaMH OpraHUYECKUX
BELIECTB M MaTepuallaMM Ha MX OCHOBE, MOJIETUPOBAHHE MOJIEKYJ OpPraHMYEeCKUX BEIIECTB, HAOJIOJIEHUE U ONUCAHUE
JIEMOHCTPAIIMOHHBIX OMBITOB TIO TPEBPANICHUI0 OPraHMYECKUX BEIIECTB MPU HArpeBaHWM (TUIaBJIICHHWE, OOYTJIMBaHWE U
rOpeHue).

YriaeBoaopoabl

AJKaHBI: COCTaB M CTPOEHUE, TOMOJOTMYECKHMU pPsaA. MeTaH M 3TaH — MPOCTEHINME NPEACTABUTENIN aJKAHOB:
¢du3nUecKue U XUMHYECKHE CBOMCTBA (peaKIuy 3aMEeIlEHUsI U TOPEHUS ), HAX0K/IEHHE B MPUPO/IE, TOJIyYeHHE U IPUMEHEHHE.

AJIKEHBI: COCTaB M CTPOCHHUE, TOMOJIOTMYECKUM psii. DTUIIEH U NPONUIIEH — MPOCTEUIINE MPEACTABUTEIN AJKEHOB:
¢u3MYecKue W XUMHUYECKHE CBOWCTBA (peakiuyd THAPUPOBAHMS, TaJOTEHUPOBAHUS, TUAPATAINHA, OKUCICHUS U
MOJIMMEPHU3ALINH ), TOJIyYeHUE U TPUMEHEHHE.

! Tema uzydaercs ¢ yuéToM pabodeil IporpaMMbl BOCIHMTAaHHS KAJIEHIAPHOIO IJIaHa BOCIIMTATENLHON paboThl OCHOBHOM 00pa30BaTebHOM IIPOrpaMMbl OCHOBHOI'O OOIIETO
o6pazoBanust MBOY COIII Ne21



Ankanuensl: Oyrtaamen-1,3 u wmetunOyragueH-1,3: cTpoeHHe, BaXKHEHIINE XHUMHUYECKHE CBOWCTBA (peakius
nosmMepusanum). [lonyyeHne CHHTETHYECKOTO KayuyKa U PE3HHBI.

AJKUHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTUYECKUHN psfl. ALIETHIIEH — NPOCTEHIINI NPEICTaBUTENb AJIKUHOB!
COCTaB, CTpOEHHE, (PU3MUECKHME M XUMHYECKHE CBOMCTBA (peakUMM THAPUPOBAHUS, TaJOT€HUPOBAHUS, THUIpaTalluy,
rOpEeHus), NOJyYEHHE U IPUMEHEHUE.

Apensl. ben3out: cocra, cTpoenne, GU3NIECKUE U XUMUYECKHE CBOMCTBA (PEaKINK TAIOTCHUPOBAHUS 1 HUTPOBAHMUS ),
MoJIyueHue U IpuMeHeHue. Tonyon: cocmas, cmpoenue, usuyeckue u Xumuieckue ceoUCmea (peakyuu 2aio2enuposanus u
HUMpo8anus), noayuenue u npumerenue. TOKCUYHOCTb apeHOB. [‘eHeTHueckas CBs3b MEXAY YIJIEBOJIOPOAAMH,
IPUHAJICKAMME K PA3JIMYHBIM KJIACCAM.

[IpuponHbie HCTOUYHUKH YTAEBOIOPOAOB. [Ipupoausblii ra3 u nomyTHble HeQTAHbIEC Ta3bl. HedTh u e€ nmpoucxoxaeHue.
CriocoOb1 mepepaboTKu HePTHU: NEPEeroHKa, KPEKUHT (TepMUYECKUH, KaTaauTHuueckuil), nupoiau3. [IpoaykTsl nepepaboTku
HE(PTH, UX IPUMEHEHHUE B POMBIIUIEHHOCTH U B ObITY. KaMEHHBIN yrosib U NPOAYKTHI €r0 NepepaboTKy.

OKCIepUMEHTANIbHBIE METOJIbl W3Y4YEHMsI BELIECTB M HX IPEBPAILEHUI: O3HAKOMJIEHHE ¢ oOpa3uamu IjiacTMacc,
Kay4yyKOB U pe3uHbl, Koyuiekuun «HedpTe» u «Yromnp», MOAEIMpPOBaHNE MOJIEKYJT YIJIEBOAOPOIOB U TaJOr€HONPOU3BOIHBIX,
MPOBEJICHUE MPAKTUIECKOM PAabOThI: MOIyUYEeHUE ITUIICHA U U3YYCHHE €T0 CBOMCTB.

Pacuérnbie 3anaum.

Bbruncnenus no ypaBHEHHIO XUMUYECKON peakuu (Macchl, 00béMa, KOJMYECTBA UCXOAHOIO BEIIECTBA WM IPOAYKTA
peakiuy Mo U3BECTHBIM Macce, 00bEMY, KOJIMUECTBY OJTHOTO U3 UCXOAHBIX BELECTB WM NPOAYKTOB PEAKIIUH).

Kucnopoacoaepxaiue opranuieckue coeJUHEHUs

[IpenenbHbIe OJHOATOMHBIE CHUPTHL. METaHOM U 3TaHON: CTpOeHHUE, (HU3HUECKUE U XUMUYECKHE CBOMCTBA (pEaKkluu ¢
AKTUBHBIMH METAJJIAMH, TAJIOT€HOBOJOPOJAAMH, TOPEHKE), TPUMEHEHUE. BOJOpOAHBIE CBSI3UM MEXAY MOJEKYJIAMH CIHUPTOB.
JIercTBHE METAaHOJIA U ATAHOJIA HA OPraHU3M YEJIOBEKa.

MHoroaroMHble COUPTHI. OTWUJICHIJMKOJIb W TIULEPUH: CTpOeHHE, (U3MUEeCKMe U XUMHUYECKHE CBOMCTBA
(B3aMMOJEHCTBHE CO MIETOYHBIMU METAJJIAMU, KAUYECTBEHHAsI PEAKLMs HA MHOTOAaTOMHBIE CIUPTHI). JIeficTBUE HA OpraHu3M
yesioBeka. [IpuMeHeHne rauueprHa U 3TUIIEHTJIUKOJIA.

®DeHOoI: CTPOCHUE MOJIEKYJIbI, PU3NYECKUE U XUMUYECKHE cBOMCTBA. TokcnyHOCTh (peHoua. [Ipumenenue gpenona.




Anpaerunpl U kemowusi. GopManbAeTU, alleTadbACTU: CTpOeHUE, GU3NUECKUEe U XUMUYECKHE CBOMCTBA (peakiuu
OKHUCJICHUS] M BOCCTAHOBJICHHUSI, KAUECTBCHHBIC PEAKIINHN ), TIOJYICHHUE U IPUMEHEHHE.

OaHOOCHOBHBIE TpefeNbHbIe KapOOHOBBIE KUCIOTHI. MypaBbMHAs M YKCYCHasl KHUCJOTBI: CTpOE€HHE, (DU3UUYECKUE U
XUMHUYECKHUE CBOMCTBa (CBOMCTBa, oOlIMe AJjig Kiacca KHUCIOT, peakius »TepuuKaluu), MOJydeHHEe U TMPUMEHEHUE.
CreapuHOBass M OJICMHOBAsl KHCJIOTHI KaK MPEACTABUTEIN BBICIINX KapOOHOBBIX KHUCIOT. MblIa KakK COJIM BBICIIAX
KapOOHOBBIX KUCJIOT, X MOIOILIEE ACHCTBHE.

Crnoxxnaple 3(pUpbl KaKk MPOW3BOAHBIE KapOOHOBBIX KUCIOT. ['Maponu3 cioxHbIx 3¢upoB. XKupel. ['maponns >xupos.
[Ipumenenue xupoB. buosoruueckas posib KUPOB.

VYrieBoabl: cocTaB, Kiaccudukanus yriieBoJoB (MOHO-, TU- U MOJHcaxapuabl). ['7ioko3a — MpocTelnii MOHOCaXapu/;:
OCOOEHHOCTH CTPOCHHUS MOJICKYJbl, (PU3NUECKHEe U XUMHUYECKHUE CBOWCTBa (B3ammoneiictBue ¢ ruapokcumom meau(ll),
OKHCJICHUE aMMHUA4YHBbIM pacTBopoM okcuma cepedpa(l), BocctaHOBIEHHE, OpOKEHUE TIIFOKO3bI), HAXOXKJICHUE B MPHUPO/IE,
npuMeHeHue, Ouonoruyeckas poiib. @orocunres. OpykTo3a Kak U30MEP TITHOKO3BI.

Kpaxman u nesmtonosa kak npupojHbie noauMepsl. CTpoeHHe Kpaxmalia U 1esTio03bl. OU3nyeckue U XUMUYECKUe
CBOMCTBa Kpaxmaina (TUAPOJIN3, KAYECTBEHHAs PEAKIIMSI C HOJOM).

OKCNEepUMEHTAIBHBIE METOJbI W3YYCHHUS BEIIECTB W WX MPEBpAIEHUN: TPOBEICHUE, HAOIIOJEHWE W OMHCAHHE
JIEMOHCTPAIIMOHHBIX OIBITOB: TOPEHHE CIUPTOB, KAYECTBEHHBIE PEAKIIMH OJHOATOMHBIX CIHUPTOB (OKHCICHHE ATaHOJa
okcusmoM wmeau(Il)), mMHOTOATOMHBIX CHHUPTOB (B3auMoOjelcTBUE TriuliepuHa ¢ rujapokcuaoM wmeau(Il)), anpaerumon
(oxucneHue amMmmMuayHbIM pacTtBopoM okcuna cepebpa(l) u rugpoxcumom Menu(Il), BzammoaeicTBue Kpaxmaiaa C HOJOM),
MPOBEJICHUE MPAKTUYECKOM pabOThI: CBOMCTBA pacTBOpPA YKCYCHOM KHCIIOTHI.

Pacuérnbie 3anaum.

Brruucnenus mo ypaBHEHHIO XUMHUYECKON PEaKIuu (Macchl, 00bEMa, KOJIMYECTBA MCXOTHOTO BEIIECTBA WM TIPOTYKTA
pPEaKIMK 110 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJTHOTO U3 UCXOJHBIX BEIIECTB WM MPOJAYKTOB PEAKIINH).

A3zoTcoaeprKane OpraHM4eckue COeIMHEeHUS.

AMHWHOKHUCIIOTHI Kak aM()OTEepHBIC OpTraHYeCKHe coeNMHECHMs. DU3NYeCKre M XUMUYECKUE CBOMCTBA aMUHOKHUCIIOT (Ha
npuMepe riauiuHa). buomornueckoe 3HaueHHEe aMUHOKHCIIOT. [lenTumbr.



benku xak mpupogHbIE BRICOKOMOJEKYISIpHBIE coeqHeHus. [lepBruyHas, BTOpUYHAS M TPETUYHAS CTPYKTypa OCIKOB.
XUMHUYECKUE CBOMCTBA OCIIKOB: TUIPOJIU3, JCHATYpaIlKs, KAUeCTBECHHBIC PEaKIIUU Ha OCIIKH.

DKCIepuMEHTaIbHbBIE METOAbl U3YUYECHHS BEIIECTB M UX IMPEBpaICHUN: HAOIIOEHUE U ONMKUCAHUE JEMOHCTPAIMOHHBIX
OTIBITOB: JICHATYypaIls OCIKOB MPY HarpeBaHMUH, [IBETHHIC PEAKIIMU OCIIKOB.

BbicokoMouiekyJIsipHbIe COeTMHEHUSI

OCHOBHBIC TIOHSTHS XUMHH BBICOKOMOJICKYJISIPHBIX COCAMHEHHI: MOHOMEp, MOJHMMEp, CTPYKTYpPHOE 3BEHO, CTETICHb
MOJIMMEpU3AIUU, CpPeAHsss MoJieKyspHas macca. OCHOBHBIE METOIbI CHUHTE3a BBICOKOMOJICKYJISPHBIX COCIUHEHUN —
MOJIMMEPHU3ALIMS U TTOJIMKOHICHCAIIHS.

DKCIepUMEHTaIbHBIE METOJIbI U3YyYCHHS BEIIECTB M MX IPEBpaIlleHUN: O03HAKOMJICHHE C 00pa3liaMH MPUPOJHBIX U
MCKYCCTBEHHBIX BOJIOKOH, TUIACTMACC, KAYUyKOB.

MexnpenMeTHbIe CBSI3H.

Peanuzanus MEXNpeIMETHBIX CBSI3ed IMPU M3YYEHUU OpraHuueckodl xumuu B 10 Kjacce OCYIIECTBIISIETCS 4Yepe3
UCIIOJIb30BaHUE KAaK OOIIMX €CTeCTBEHHO-HAYYHBIX MOHSATHUM, TaK W TOHSITHH, SBISIOIIUXCS CUCTEMHBIMH JIJI OTACIBHBIX
IPEAMETOB €CTECTBEHHO-HAYYHOTO ITUKIIA.

OOmme ecTecTBEHHO-HAYYHbIC TOHSTHUS: SBJICHHWE, HAy4YHBIA (DAKT, TUIOTE3a, 3aKOH, TEOPHs, aHaIW3, CHUHTES3,
KJaccu(ukanys, mepuoIuIHOCTh, HAOTIOIEHNEe, U3MEPEHNE, YIKCIIEPUMEHT, MOICTTUPOBAHHE.

dusuka: MaTepus, SHEPrus, Macca, aToM, JJIEKTPOH, MOJIEKyJa, YHEPTETUUYECKUNA YPOBEHb, BEIIECTBO, TEJIO, 00BEM,
arperaTHoe COCTOSIHUE BEIIECTBA, PU3NUECKHE BEJIMUUHBI U €TUHUIIBI UX U3MEPEHUS.

buonorus: xnertka, opraHusm, Ouocdepa, oOMEH BemIeCTB B oOpraHusMe, (POTOCHMHTE3, OMOJOTHYECKH AaKTHBHBIC
BemecTBa (OCNKH, YIIIEBOIbI, )KUPBI, (DEPMEHTHI).

['eorpadusi: MuHEpabl, TOPHBIE TOPOIBI, TTOJIE3HBIE HCKOTIAEMbIE, TOTUTMBO, PECYPCHI.

TexHoJIOTHS: TMHIINEBbIE MPOIYKTHI, OCHOBBI PAIMOHAILHOTO IHUTAHUS, MOIOIIME CPEJICTBA, JICKAPCTBEHHBIC W
KOCMETHYECKUE MpenapaThl, MaTepraibl U3 UCKYCCTBEHHBIX U CUHTETUYECKUX BOJIOKOH.



11 KIIACC
OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBbI XUMHH

Xumuueckuil aneMeHT. AtoM. Sapo aroma, n30ToNbl. DIEKTPOHHAS 000JI0UYKA. DHEPTeTUYECKHE YPOBHH, MOAYPOBHHU.
ATomHBIE OopOuTaNH, s-, p-, d- amemenTsl. OCOOEHHOCTH pacHpenesieHUs 3JIEKTPOHOB MO OpOUTAIsIM B aTOMax 3JIEMEHTOB
MEPBBIX YETHIPEX MEPUOAO0B. DICKTPOHHAS KOHPUTYpAIUs aTOMOB.

Ilepuoanueckuii 3axkon u Ilepuoanyeckas cucreMa xumudeckux sjaementos JI. M. MenngeaeeBa*?. Cassb
MEPUOANYECKOTO 3aKoHa U [lepuognueckon cucTemMbl XUuMUYeCcKnX 35eMeHToB 1. M. MeHaeneeBa ¢ COBPEMEHHOM TEOpUEN
CTPOEHHUS aTOMOB. 3aKOHOMEPHOCTH MU3MEHEHHUS CBOMCTB XMMHUYECKHX AJIEMEHTOB U 00pa3yeMbIX UMHU MPOCTHIX U CIOXKHBIX
BEILECTB [0 TpynaM 1 nepuogaM. 3HayeHUe NEPUOJNIECKOTO 3aKOHA B Pa3BUTUU HAYKHU.

CrpoeHue BelecTBa. XUMHUYECKasi CBSI3b. BUJIbI XUMHUUECKOI CBSI3M (KOBAJICHTHAs! HEMOJSIPHAs U MOJspHAs, UOHHAs,
MeTayuimdeckas). MexaHu3mMbl 00pa30BaHUS KOBAJICHTHOW XWMHUYECKOW CBSI3M (OOMEHHBIA W JOHOPHO-aKIEITOPHBIN ).
Bonoponnas cBs3b. BaneHTHOCTE. DIEeKTpOOTpULATENBHOCTh. CTENEHb OKUCIEHUA. IOHBI: KATUOHBI U AHUOHBI.

BemectBa MOJNEKYyISPHOTO M HEMOJIEKYJSIDHOTO CTPOEHHUSA. 3aKOH TMOCTOSHCTBA COCTaBa BEIIECTBA. [HIIbI
KPUCTAJUIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBA BEIIECTB OT THUIA KPUCTAIUIMYECKON PEIIETKH.

[TonsiTue o nucnepcHbIx cucremMax. ICTUHHBIE U KOJUIOMIHBIE pACTBOPBI. MaccoBas 10711 BEMIECTBA B pACTBOPE.

Knaccudukanuus Heopranuueckux coeauHeHuil. HoMeHkmatypa HeopraHuueckux BemlecTB. ['eHeTHueckasi CBA3b
HEOPraHUYECKUX BEILIECTB, MPUHALICKAIIMNX K PA3TUYHBIM KJIACCaAM.

Xumnueckas peakius. Knaccudukanuss XMMUYECKHX PEAKIUid B HEOPraHUYECKONM M OpPraHuyecKod XMMHUH. 3aKOH
COXPaHEHHS MACCHI BEILIECTB, 3aKOH COXPAHEHUS U IPEBPALLICHUS SHEPTUU TP XUMUYECKUX PEAKIIUSX.

CkopocTh peakuuu, €€ 3aBUCUMOCTb OT pa3IU4HbIX (akTopoB. OOpaTuMble peakiuu. XHUMHUECKOE PaBHOBECHE.
DaKTOpBHI, BIUAIOIIME HA COCTOSIHUE XUMUYECKOT0 paBHOBecus. [Ipunuun Jle [lartense.

2 Tema usydaeTcs ¢ y4éToM pabodeil NporpaMMbl BOCIIMTAHMS KaJIEHAAPHOTO MIaHa BOCIIMTATENLHOM padoThl OCHOBHON 06pa30BaTENbHOM IPOrpaMMbl OCHOBHOTO OOLIETO
o6pazoBanust MBOY COIII Ne21



Onextponmtrueckas aucconuanus. CuiabHbIe U ciaabble AeKTpoauThl. Cpesa BOIHBIX PACTBOPOB BEIIECTB: KHUCHA,
HEUTpAJIbHAS, IIEJIOYHAS.

OKHUCANTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIUU.

OKCneprUMEHTAIbHBIE METOJbl W3Y4YEeHHs BEUIECTB M MUX MpeBpalleHuil: aemMoHcTpauus Ttabmui «llepuonuueckas
cuctemMa xummuueckux ayemeHtoB JI. M. MenpaeneeBay, u3ydeHHe MOJACICH KPUCTAUIMUECKUX PEMIETOK, HAOIIOICHHUE U
OTHCAaHUE JIEMOHCTPAIIMOHHBIX U JIA0OPATOPHBIX OMBITOB (Pa3joKeHWE MEPOKCHUIA BOJOPOIa B MPUCYTCTBUH KaTaIM3aTopa,
OTpeeeHNe CpeAbl PAaCTBOPOB BEIIECTB C TIOMOIIBI0 YHUBEPCAIBHOTO WHAMKATOPA, PEAKIMA HOHHOTO OOMEHA),
MPOBE/ICHKE NMPAKTHUECKOU paboThl « BinsiHuE pa3nuyHbIX (PAKTOPOB HA CKOPOCTh XUMUYECKON PEAKIIUNY.

Pacuérurlie 3agaun.

Pacuétel Mo ypaBHEHHSM XMMUYECKUX PEAKLIUMI, B TOM YHCIIE TEPMOXUMHUYECKUE PACUETHI, pACUETHI C HCIIOJIb30BAHUEM
MOHSTUSA «MACCOBAs JOJISI BEIIECTBAY.

Heoprannuyeckasi xumus

Hemerannel. Ilonoxxenne HemetamnoB B Ilepumommueckon cucreme xumuueckux siieMeHToB JI. M. MenneneeBa u
O0COOEHHOCTH CTpOEeHHsI aTOMOB. PU3MUECKHE CBOMCTBA HEMETAIOB. AJIOTPONUS HEMETAUIOB (Ha MpHUMEpe KHUCIOpOoJa,
cepsl, hocdopa u yriaeposa).

XUMHUYECKUE CBOMCTBA BAKHEHIIMX HEMETAUIOB (TaJIOTEHOB, Cepbl, a30Ta, (pocdopa, yriepoma m KpeMHUSA) U HX
COEIMHEHUH (OKCUIOB, KUCIOPOACOAEPIKALIUX KUCIOT, BOAOPOIHBIX COSTUHEHUN).

[IpuMeHeHne BaXKHENIIINX HEMETAIUIOB U X COEJIUHEHU M.

Mertamnel. Ilonoxkenne wMeramnoB B Ilepmoamdeckon cucrteme xumudeckux odnaeMmeHToB [[. WM. Menpeneesa.
OcoOEHHOCTH CTPOEHHUS SJEKTPOHHBIX 000JI0YeK aToMOB MeTaiioB. OOmme ¢usndeckue cBoiicTBa MeTamuioB. CruiaBbl
METaJUIOB. DJIEKTPOXUMHUYECKUH PsI/T HAIIPSKEHUN METAIIOB.

XUMHUYECKHE CBOMCTBA BaXHEUINIMX METAUIOB (HATPUM, KaJlMi, KaJbIIMi, MarHUi, aJlOMUHUN, ITUHK, XPOM, XKeJe30,
MeJb) U UX COCTMHEHH.

OO6mme crmocoOb! oTydeHHsI MeTALIOB. [[puMeHeHre MeTaNIJIOB B OBITY U TEXHUKE.

OKCIEepUMEHTAIbHBIE METOJIbI U3YUYEHUSI BEUIECTB W MX IMPEBPAILCHUI: U3yUYeHUE KOJUIEKIUMU «MeTalibl U CILJIaBbD»,
0o0pa3lloB HEMETAJIOB, PEIICHHE JKCIEPUMEHTAIbHBIX 3a/Ja4, HaOJIIOJEHUE U OINKCAHUE JIEMOHCTPAIMOHHBIX U



71a00paTOPHBIX OMBITOB (B3aUMOICHCTBUE TUAPOKCHIA ATTIOMUHUS C PACTBOPAMHU KHUCIIOT U I1I€JI04Yel, KaueCTBEHHbIE peaKluu
Ha KaTHOHBI METAJIJIOB).

Pacuérurlie 3agaun.

Pacu€tbl Macchl BeniecTBa WM 00bEMA Ia30B IO U3BECTHOMY KOJMYECTBY BEILIECTBA, MAacce UM 00BEMY OJIHOTO U3
YYaCTBYIOIIMX B PEAKIMU BEIIECTB, pacu€Thl Macchl (00bEMA, KOIMYECTBA BEUIECTBA) MPOAYKTOB PEaKLUHU, €CIH OJIHO U3
BEILIECTB UMEET IPUMECH.

XUMUA ¥ )KM3Hb

Ponp xuMum B oOecne4eHMH 3KOJOTMYECKOW, SHEPreTMUEeCKOM M IMHILIEBOM O€30MacHOCTH, Pa3BUTUHU MEIULIMHBL.
ITonsiTHE O HAYYHBIX METO/AaX NIO3HAHUS BEIECTB U XUMUYECKUX PEAKLUN.

[IpencraBnenust 06 0OMIMX HAYYHBIX IPUHIIMIIAX TPOMBIIUIEHHOTO MOTYYSHHS BAXKHEUIITNX BELIECTB.

YenoBek B MHpe BELIECTB U MAaTEpUANIOB: BAKHEHIINE CTPOUTENIBHBIE MAaTepUalibl, KOHCTPYKLUMOHHBIE MaTEpHUabL,
KpacKH, CTEKJIO, KEpaMHKa, MaTepHAJIbl I SIEKTPOHUKN, HAHOMATEPHUAJIbl, OPraHUYECKHUE U MUHEPAJIbHBIE YOOPEHMSL.

XuMusi W 370pOBbE 4YEIOBEKAa: IpaBUiIa HCIIONb30BAHMS JIEKAPCTBEHHBIX IpPENaparoB, IpaBuia O0€30IacHOTro
UCIIOJIb30BaHUS IPENapaToB ObITOBOM XMMHUHU B ITOBCEAHEBHOM )KM3HMU.

MexnpeaMeTHbIE CBSI3H.

Peanuzamus MeXnpeaMETHBIX CBsI3ed NpU U3YYeHHH OO0IIel W HeopraHuueckod xumuu B 11 Kiacce ocyuiecTBiseTcs
4yepe3 HCIIOJIb30BAHME KAaK OOLIMX E€CTECTBEHHO-HAYYHBIX INOHATUH, TaK M TOHATUH, SBISIFOIIMXCS CUCTEMHBIMHU JJIS
OTJEIIBHBIX IIPEAMETOB €CTECTBEHHO-HAy4YHOI'O LIUKIIA.

OO1Iue ecTeCTBEHHO-HAYYHBbIE MOHATUSA: HAYYHBIH (DAKT, TMIIOTE3a, 3aKOH, TEOpHUs, aHAJIN3, CUHTE3, KiacCU(UKaILUs,
NEePUOANYHOCTD, HAOIIO/IEHUE, SKCTIEPUMEHT, MOICTUPOBAaHNE, U3MEPEHNUE, SIBJICHHE.

®u3uka: mMaTepus, dHEpPrus, Macca, aToMm, 3JIEKTPOH, IMPOTOH, HEUTPOH, MOH, M30TOIl, PAJUOAKTUBHOCTb, MOJIEKYJA,
HHEPreTUUECKUN YPOBEHb, BELIECTBO, TEN0, 00BEM, arperaTHOE COCTOSIHUE BEILIECTBA, (PM3NUYECKUE BETUYMHBI U €IMHULIBI UX
U3MEPEHHUs, CKOPOCTb.

buonorus: kierka, opraHusm, sKocucTeMma, Ouocdepa, MaKpo- ¥ MHKPOIIEMEHTHI, BUTAMUHBI, OOMEH BEIECTB B
OpraHH3MeE.

["'eorpa¢usi: MuUHEpasbl, TOPHBIE TIOPO/IbL, ITOJIE3HBIE NCKOTIAEMBbIE, TOIINBO, PECYPCHI.



TexHonorus: XUMHUYCCKasd IMPOMBIIIJICHHOCTD, MCTAJIyprusi, IMPpOU3BOJACTBO CTPOUTCIIbHBIX MaTcpuaJoB,
CEIbCKOXO03SMCTBECHHOE MMPpONU3BOACTBO, NMUIICBAA IMPOMBINIJICHHOCTD, (bapMaHeBTI/I‘-IeCKaH IMPOMBIINIJICHHOCTD, ITPOU3BOACTBO
KOCMCTHYECCKUX Imperaparos, IIPpOU3BOACTBO KOHCTPYKIMOHHBIX MaTcpHuaioB, QJICKTPOHHAsA IMPOMBIIIJIICHHOCTD,
HAaHOTCXHOJIOTHH.



1l. IVIAHUPYEMBIE PE3Y/IBTATBI OCBOEHHUHA YYEBHOI O IIPE/IMETA, KYPCA.
JJUHYHOCTHBIE PE3YJIBTATHI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3ysbTaTaM OCBOEHHUS OOYYaIOLIMMKCS MPOrpaMM CpEIHEro OOIIEero
oOpa3oBaHMs (JMYHOCTHBIM, METallpeIMETHBIM U TpeaMeTHbIM). HaydHo-meToamueckoil OCHOBOM uis pa3paboTKu
IUTAHUPYEMBIX PE3yJIbTaTOB OCBOCHHUS IMPOTPaMM CPEIHEro OoOIIero oOpa3oBaHMs SIBISETCS CHCTEMHO-IEATEIbHOCTHBIN
MOJXO/I.

B cooTBeTcTBUM C CUCTEMHO-/I€ATEIbHOCTHBIM MOJXO0/I0OM B CTPYKTYpPE JINYHOCTHBIX PE3yJIbTaTOB OCBOCHMS IpeaMeTa
«XUMHsD» Ha YPOBHE CpEIHEr0 OOIIero 0Opa30BaHusl BbIIEICHBI CIEIYIOIINE COCTABISIONIUE:

OCO3HaHHE OOYYarOIMIMMHCS POCCHUICKOM TpakIaHCKOM HJAEHTHYHOCTM — TOTOBHOCTH K CaMOpa3BUTHIO,
CaMOCTOSITEJIBHOCTU M CaMOONPE/IENICHHIO;

HaJIM4Ke MOTUBAIMH K 00yUEHUIO;

IeJICHANPaBICHHOE PAa3BUTHE BHYTPEHHHUX yOEXKIEHUH JMYHOCTH HAa OCHOBE KIIOYEBBIX IIEHHOCTEH M MCTOPUUYECKUX
Tpaauuuii 6a30BON HAYKH XUMUU;

TOTOBHOCTh M CIHOCOOHOCTh OOYYaroUIMXCS PYKOBOACTBOBATHCA B CBOEH JAEATEIBHOCTU IEHHOCTHO-CMBICIOBBIMU
yCTaHOBKaMH, IPUCYIITUMH LEJTOCTHON CUCTEME XMMUYECKOTO 00pa30BaHus;

HaJIM4Ke TPAaBOCO3HAHUS SKOJIOTUYECKON KYJIbTYPHI M CIOCOOHOCTH CTaBHUTD LENIU M CTPOUTH KU3HEHHBIE IIJIaHBI.

JIMYHOCTHBIE pE3yabTaThl OCBOEHUS IpeaMeTa «XHUMHUsS» IOCTHTAIOTCS B €AMHCTBE YYE€OHOM M BOCIUTATEIHHOMN
JESITeIbHOCTY B COOTBETCTBUU C TyMAaHUCTUYECKHUMH, COLIMOKYJIBTYPHBIMH, JYXOBHO-HPAaBCTBEHHBIMH IICHHOCTSIMU U
ujearaMid POCCHUIICKOTO TPakKJaHCKOTO OOIIecTBa, MPHUHIATHIMU B OOLIECTBE HOPMAMM U MpaBWJIaMU MOBEACHUSA,
CIOCOOCTBYIOLIMMH MPOIIECCaM CaMONO3HAHMUS, CAMOPA3BUTHUS M HDABCTBEHHOT'O CTAHOBJICHUS JIMYHOCTH 0OYYaOLIIXCS.

JInyHOCTHBIE PE3yJbTaThl OCBOCHMS MpeaMeTa «XHUMHUS» OTpaXaroT c(HOPMHUPOBAHHOCTH OIBITA MO3HABATEIHHOW WU
MPAKTUYECKOHN JEITeIbHOCTH 00yUaIOIIUXCs 110 pealn3alii MPUHATHIX B 00IIECTBE IEHHOCTEN, B TOM YHCJIE B YACTH:

1) rpa:kaaHCcKOro BOCIIUTAHUS:

0CO3HaHUs 00YUYaIOIIMMUCS CBOMX KOHCTUTYIIMOHHBIX MIPaB U 00s13aHHOCTEH, YBaXKEHUS K 3aKOHY U ITPABOIIOPSIKY;



MPEACTABICHUS O COUUAIBHBIX HOPMaX U MPAaBUIIAX MEXIMYHOCTHBIX OTHOIIEHUH B KOJUIEKTUBE;

TOTOBHOCTH K COBMECTHOW TBOPHYECKOW NEATEIBHOCTH MPH CO3JAaHUM Y4YEOHBIX MPOEKTOB, PEIICHUWU YYEOHBIX U
IIO3HABATEJIbHBIX 3aJa4, BHIITOJIHCHUH XUMUYECKUX DKCIIEPUMEHTOB;

CIIOCOOHOCTH NMOHUMAaTh U MPUHUMATh MOTHUBBI, HAMEPEHUS, JIOTUKY M apryMEHTHI JPYIMX IPU aHAJINW3€ Pa3IMUHBIX
BUJIOB YU€OHOI J1eATEIbHOCTH;

2) NIaTPMOTHYECKOT0 BOCIIUTAHMA:

LIEHHOCTHOI'O OTHOIIEHMS K UCTOPUYECKOMY M HAYYHOMY HACJIEAUI0 OTEYECTBEHHON XUMUMU;

YB)KEHHUS K IPOLIECCY TBOPUECTBA B OOJACTU TEOPUHU M MPAKTUUYECKOIO MPUMEHEHHS XUMHH, OCO3HAHMS TOTO, YTO
JOCTUKEHMSI HAYKU €CTh Pe3yJIbTaT JJIMTENbHBIX HAONIOAEHNUN, KPOIIOTIMBBIX SKCIIEPUMEHTAIBHBIX MOMCKOB, TIOCTOSIHHOIO
TpyJla yYEHBIX U PAKTHKOB;

WHTEpeca U TO03HABATEIbHBIX MOTHMBOB B TMOJYYEHHU M TMOCJIEAYIONIEM aHaln3e HHPOpMAIMd O TMEepPeOBbIX
JOCTHKEHUSX COBPEMEHHON OTEYECTBEHHON XUMMY;

3) IyXOBHO-HPABCTBEHHOI'0 BOCITUTAHUS:

HPAaBCTBEHHOI'O CO3HAHMUsI, STUYECKOTO ITOBECHUS;

CIIOCOOHOCTH OIICHMBATh CHUTYal[MH, CBS3aHHBIE C XUMHYECKHMMHM SIBICHUSIMH, ¥ NPUHUMATh OCO3HAHHBIC PEIICHMUS,
OPUEHTHPYSICh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U IEHHOCTH;

TOTOBHOCTH OLICHUBATH CBOE MOBEACHHUE U IIOCTYIIKM CBOMX TOBAPHILEH C IMO3UIMI HPAaBCTBEHHBIX U IIPAaBOBBIX HOPM U
OCO3HAaHME MOCIEACTBUI ITUX MTOCTYIIKOB;

4) dopMupoBaHNS KYJbTYPHI 310POBbSI:

MOHMMAaHUS [EHHOCTEH 3740pOBOro M Oe3omacHOro olOpas3a >KHW3HHM, HEOOXOAMMOCTH OTBETCTBEHHOTO OTHOUICHHS K
COOCTBEHHOMY (PU3UYECKOMY U TICUXUYECKOMY 3[J0OPOBBIO;

coONIoIcHUs TpaBWJl OE30MacCHOr0 OOpalleHHsl ¢ BELIECTBAMU B ObITY, NOBCEIHEBHOM MU3HU M B TPYAOBOH
NEATEIbHOCTH;

NOHMMAHUSA IIEHHOCTH TMPaBWJI MHIWBUIYaJbHOTO M KOJUIEKTUBHOTO O€30MacHOr0 TMOBEACHUS B CHUTYyalUsX,
YTPOXKAKOUIUX 310POBBIO U KU3HHU JIIOJEH;

OCO3HAaHUs NOCIEACTBUM U HENPUATUS BPEIHBIX IPUBBIUEK (YIIOTPEOJICHUS alIKOr0JIsl, HAPKOTUKOB, KypEHUs);



S) TpyaoBOro BocnuTaHus:

KOMMYHUKATUBHOM KOMIIETEHTHOCTH B Y4€OHO-HCCIIEAOBATEIIbCKOW ACSTEIBHOCTH, OOIIECTBEHHO TIOJIE3HOMH,
TBOPUYECKOW M APYTUX BUAAX JACATEIbHOCTH;

YCTAaHOBKH HA aKTHMBHOE y4YacTHE B PEIICHHM MPAKTUYECKUX 3aj7ad COLMAJIbHOM HampaBJIE€HHOCTH (B paMKaX CBOETO
KJ1acca, IIKOJIbI);

WHTEpECa K NPAKTUYECKOMY H3YyUYEHUIO Mpodeccuid pa3audHOro pojia, B TOM YHCIE HAa OCHOBE NPUMEHEHUS
MPEAMETHBIX 3HAHUHN IO XUMUHU;

YBAKECHUS K TPYY, JIOJAM TPYy1a U pe3yibTaTaM TPYA0BOM JIESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHJAMBHUIYaIbHON TpaeKTOpUH 00pa3oBaHMs, Oyayiiei npodeccuu u peaausaiuu
COOCTBEHHBIX JKM3HEHHBIX ITJIAHOB C YUYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMHH, UHTEPECOB M MOTPEOHOCTEH
00I1IECTBA;

6) IK0JIOrH4eCKOro BOCIIMTAHUSA:

AKOJIOTMYECKH 11€J1eCO00pa3HOTr0 OTHOIIEHHUS K IPUPO/Ie, KaK HCTOYHUKY CYIIIECTBOBAHUS KU3HU Ha 3eMIIe;

MOHUMAaHHS TJI00AJIBHOTO XapakTepa IKOJIOTHUUECKUX MPOOJIeM, BIUSHUS DKOHOMHUYECKHX IPOIECCOB HA COCTOSHUE
MPUPOJHON U COLIMAIIBHOW CPEbI;

OCO3HAHUS HEOOXOIUMOCTH WCIOJIb30BAaHUS JOCTIDKEHWW XUMUHU JUIS PEIICHUS BOMPOCOB  PAIMOHATIHLHOTO
MIPUPOOTIOIB30BAHHS;

AKTUBHOTO HENPUATHUS JCUCTBUM, NMPUHOCIIIMX BpEI OKPYKAIOIIEH NPUPOAHOM cCpele, YMEHUsS NPOTHO3UPOBATH
HEOIaronpusITHBIC SKOJIOTUIECKUE TTOCIEICTBUSI MPENTPHHIMAEMBIX JESHCTBUN U IPENOTBpAIaTh UX;

HaJIMYus Pa3BUTOTO HKOJOTMYECKOTO MBIIUICHUS, 3KOJIOTUYECKON KYJbTYpHI, OMNbITA AEATEIBHOCTH 3KOJOTHYECKON
HaMpaBJI€HHOCTH, YMEHUS PYKOBOJCTBOBATHCS MMM B I[103HABATEJIbHOW, KOMMYHUKATHBHOM M COIMAJIbHOW MPAKTHUKE,
CITIOCOOHOCTH M YMEHHSI aKTUBHO ITPOTHUBOCTOSITH UJ1€0JI0TUH XeMo(oouu;

7) HEHHOCTU HAYYHOI'0 NMO3HAHMS:

c(hOpPMHUPOBAHHOCTH MHPOBO33PEHHsI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U OOIICCTBEHHOM
MPAKTUKH,



MOHUMAaHUS CINEeIU(PUKA XUMUU KaK HAyKH, OCO3HaHUsA e€ posr B (OPMHUPOBAHWH PAIMOHATHHOTO HAYYHOTO
MBIIUICHUS, CO3JaHUM IIEJIOCTHOTO MPEJCTABICHUS 00 OKPYKAIOIIEeM MHUPE KaKk O €IWHCTBE NPHUPOABI M 4YEIIOBEKa, B
MO3HAHUU MPUPOIHBIX 3aKOHOMEPHOCTEHN U pelIeHNH MPOo0JIeM COXPAHEHUsI PUPOIHOTO PAaBHOBECHS;

yOeXKIEHHOCTH B O0COOOW 3HAYUMOCTHM XUMHUU JUISI COBPEMEHHOM NMBWIM3AaLUMU: B €€ TyMaHUCTUYECKOU
HAIPaBJICHHOCTH W BAXKHOW POJM B CO3JaHUM HOBOW 0a3bl MaTEepUAIBHOW KYJILTYpHI, PEHICHUU TIOOATBHBIX MpoOIieM
YCTOMYMBOTO Pa3BUTHS YEIOBEYECTBA — CHIPHEBOM, SJHEPTETUUECKOM, MUIIEBONU M IKOJIOTHIECKON 0€30MacHOCTH, B PA3BUTHU
METUITMHBI, 00ECTICYCHUH YCIOBHH YCIICIITHOTO TPyAa M KOJIOTUYECKH KOMGPOPTHOM KM3HU KAKIOTO WieHa 00IIecTBa;

€CTECTBEHHO-HAYYHOW TI'PAMOTHOCTH: MOHUMAHHUSI CYHIHOCTM METOAOB TMO3HAHMUS, HCIOJIb3YEMBbIX B €CTECTBEHHBIX
HayKaxX, CIIOCOOHOCTH HCIOJIb30BaTh MOJy4YaeMble 3HAHUS MJIsi aHaiu3a U OOBSCHEHHUS SIBIICHUU OKpPYXAIOLIEro Mupa u
MIPOUCXO/ISIIINX B HEM M3MEHEHUH, YMEHUS JIeNIaTh 0OOCHOBAHHBIC 3aKITIOYCHUSI HA OCHOBE HAYYHBIX (DAKTOB M MMEIOIIMXCS
JAHHBIX C LEJbI0 MOJIYYECHUS TOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENILHO MCMOJb30BaTh XUMHUUYECKHE 3HAHUS JUJISl PElIeHUs] MPoOJieM B peajbHBbIX KU3HEHHBIX
CUTYyalUsX;

MHTEpeca K NO3HAHUIO U UCCIIEN0BATENIbCKON AEATEIbHOCTH;

TOTOBHOCTH M CITOCOOHOCTH K HEMPEPHIBHOMY OOpPa30BaHUIO M CaMOOOpPA30BaHUIO, K AKTUBHOMY IOJTYYEHUIO HOBBIX
3HAHWH MO0 XUMUU B COOTBETCTBHUH C )KU3HEHHBIMH MMOTPEOHOCTSAMH;

MHTEpeca K 0COOEHHOCTSIM Tpy/a B pa3iMuHbIX cpepax npodeccuoHaIbHOM 1eITeTbHOCTH.

METAIIPE/IMETHBIE PE3Y/IBTATHI

MeranpeaMeTHbIe PE3yIbTaThl OCBOCHUSI y4eOHOTO NpenMeTra «XUMHUs Ha YpOBHE CpeAaHero oOiiero odpa3oBaHUs
BKJIFOYAIOT:

3HaUMMbIe JUIsi  (OPMHUPOBAHWS  MHPOBO33PCHHSI OOYYAOMIMXCA  MEKIUCHUILIMHAPHBIE  (MEXIPEIMETHBIC)
oOlIeHayYHbIE TOHATHUS, OTPAXKAIOIIME IEJIOCTHOCTh HAyYHOW KApTHUHBI MHUpa U CHEHU(PUKY METOJOB TIO3HaHUS,
UCIIOJIb3yeMbIX B €CTECTBEHHBIX HayKaX (Marepus, BELIECTBO, AHEPTHUs, SIBJICHUE, MPOIECC, CUCTEeMa, Hay4yHbId (Qaxr,
OPUHIIUI, TUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPUS, UCCIIeIOBaHKE, HA0II0IeHHE, U3MEPEHHE, SKCIIEPUMEHT U JPYTHE);



YHUBEpCAJIbHBIC Yy4YeOHBIC MACHCTBUA (IMO3HABAaTEIbHBIC, KOMMYHUKATHBHBIC, PETYJIATUBHBIEC), OOCCIICUHBAIOIINE
dbopmupoBanne PYHKIIMOHATILHON TPAMOTHOCTH U COITUATBHONW KOMITETCHITMH 00Yy4YatOIIUXCS;

CIIOCOOHOCTh OOYYAOIIMXCS HWCIOJB30BaTh OCBOCHHBIE MEXIUCIUIIMHAPHBIC, MHPOBO33PCHUECKHE 3HAHUS U
YHHUBEpCaJbHbIC yueOHbIE NEUCTBUS B TO3HABATEIHHON M COITMAIBHON MPaKTUKE.

MeranpeaMeTHbie  pe3yJabTaThl  OTPAKAIOT  OBJIAJCHUE  YHHBEPCAIBHBIMA  YYEOHBIMH  TTO3HABATEILHBIMH,
KOMMYHUKATUBHBIMH U PETYJISITUBHBIMU JEHCTBUSIMH.

OBjajieHUe YHHBEPCAJbLHBIMH Y4eOHbIMH MO3HABATEIbHBIMHU AeHCTBUSMMU:

1) 6a30BbIe JIOrHYECKHE 1eHCTBUA:

CaMOCTOSITENILHO (POPMYITPOBATEH M aKTYaJIN3UPOBATh MPOOJIEMY, BCECTOPOHHE €€ pacCMaTpUBATh;

OTpeNeNsaTh 1EeMu JeATEIBbHOCTH, 3a7aBas MapaMeTphbl W KPUTEPUU WX JOCTIKCHUS, COOTHOCHTH PE3yJIbTaThl
JESTETLHOCTH C TTOCTaBJICHHBIMHU IICIISIMH;

MCTIOJb30BaTh TP OCBOCHUHW 3HAHUH TPUEMBI JIOTUYECKOTO MBITINICHUS — BBIJCIATh XapaKTepHbIe IPU3HAKY TOHATUN U
yCTaHABIUBATh MX B3aMMOCBS3b, HCIIOIH30BATh COOTBETCTBYIOIIHNE MOHATHS 711 OOBSICHEHHSI OTACTBHBIX ()aKTOB U SBJICHUH;

BBIOMpATh OCHOBAHMS U KPUTEPUU IS KIACCU(PUKALIMN BEIIECTB U XUMHUECKUX PEaKIIHA;

yCTaHABIMBATh MPUYMHHO-CJICACTBEHHBIC CBSI3U MEKY U3y4aeMbIMU SIBIICHUSIMH,

CTPOUTH JIOTUUECKHE PACCYXACHUS (MHIAYKTHUBHBIC, JCAYKTUBHBIC, 1O AHAJIOTHWH), BBISBIATH 3aKOHOMEPHOCTH W
MPOTUBOPEYHS B pACCMaTPUBAEMBIX SBICHUSX, (POPMYIHPOBATH BBIBOBI U 3aKIIFOUCHUS;

NPUMEHATh B TIPOIECCE MO3HAHUS, MCIIOIBb3yeMble B XUMUU CHUMBOJHMYECKHE (3HAKOBBIC) MOJEIH, MPEoOpa30BhIBAThH
MOJICIIbHBIE TIPEJCTABICHUS — XWMUYECKUA 3HAaK (CHMBOJI) JJIEMEHTA, XUMHUYecKas (opmyla, ypaBHEHHE XHMHYECKOU
peaKkiMu — TpU pPEHICHUH Yy4YeOHBIX TIMO3HABATEIBHBIX W MPAKTHUYECKUX 3aja4, MPUMEHSTh Ha3BaHHBIC MOJICIHHBIC
MIPEICTABJICHHUS IJIS1 BBISIBIICHUS XapaKTEPHBIX MPU3HAKOB N3YYaEMbIX BEIIECTB U XUMUYCCKUX PEAKITUH.

2) 0a3oBbIe MCCIIEeI0BATEIbCKHE TeiiCTBUSA:

BJIaJI€Th OCHOBAMHU METOJIOB HAYYHOTO TTO3HAHMSI BEIIECTB U XUMUYECKUX PEaKIINH;

(GhopMyIUpPOBaTh LU U 3a7a94 UCCIIEIOBAHMS, UCIIOIH30BaTh MTOCTABICHHBIC U CAMOCTOSTEIHLHO CHOPMYyIUPOBAHHBIC
BOIIPOCHl B KayeCTBE WHCTPYMEHTA MO3HAHWUS W OCHOBBI I (DOPMUPOBAHUS TUIIOTE3BI TIO TMPOBEPKE MPABMIHBHOCTH
BBICKA3bIBAEMBIX CYXKICHUM;



BJIQJIETh  HaBBIKAMU  CaMOCTOATEIBHOTO  IUIAHUPOBAHMS M TMPOBEACHHUS  YYCHHMUECKHX  HKCIEPUMEHTOB,
COBEpIICHCTBOBATh YMEHHUsS HAOMI0JaTh 3a XOJOM TIpOIecca, CaMOCTOATEIbHO TMPOTHO3UPOBATH €ro pe3ysbTar,
¢dopMysnpoBath OOOOLIEHMSI M BBIBOJBI OTHOCUTEIBHO JIOCTOBEPHOCTH pE3yJbTaTOB HCCJIENOBAHUS, COCTaBIAThH
000CHOBaHHBIN OTUET O MPOJIETIaHHON padoTe;

npuOOpeTaTh OMBIT YYEHUYECKOW HCCIIEOBATENLCKON M MPOEKTHON NEeATENbHOCTH, MPOSABIATH CHOCOOHOCTh HU
TOTOBHOCTh K CaMOCTOSITEIbHOMY IOMCKY METOOB PEIICHUs MPAKTUUYECKUX 3a]ad, MPUMEHEHUIO Pa3IMYHbIX METOJI0B
MO3HAHUS.

3) pabora ¢ unopmanueii:

OPUEHTHPOBATbCS B Ppa3IMYHBIX MCTOYHHMKAX HHPOpManuu (HAy4HO-NOMYJISIpHAs JIMTEpATypa XUMHUYECKOIO
COJIepKaHusl, CIPAaBOYHbIE IMOcoOus, pecypchl WHTepHeTa), aHaIM3upoBaTh WHGOPMAIMIO PA3TUYHBIX BUAOB U (POpM
Mpe/ICTaBICHUSI, KPUTHYECKH OLIEHUBATh €€ JOCTOBEPHOCTh M HEIIPOTUBOPEUYUBOCTD;

(dbopMyJIMpoBaTh 3alpPOChl U IPUMEHATH PA3IMYHbIE METOJbI IIPU MOUCKE U 0TOOpe MH(pOpMaluu, HEOOXOIUMON s
BBINOJIHEHMS] YU€OHBIX 3a/1a4 ONPEENIEHHOrO THIIA;

npuoOpeTaTh OMBIT HCIOJIB30BAHUA HH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTUH M PA3JIMUYHBIX ITOMCKOBBIX
CHUCTEM,;

CaMOCTOSITENIbHO BBIOMpaTh ONTUMAIbHYIO (QOpMy MpeAcTaBieHus HHGOpManuu (CXembl, TpaduKH, TUATPAMMBI,
TaOJIUIIBI, PUCYHKHU U JIPYTHUE);

UCIOJb30BaTh HAy4YHbI $A3BIK B KayecTBE CpPEJICTBAa IpU padboTe ¢ XUMHUYECKOM HH(poOpMauuel: NpPUMEHSTh
MeXMpeaMeTHbIE (PU3NUEeCKIe U MaTeMaTHUECKHE) 3HAKU U CUMBOJIbI, (popMyIibl, aOOpeBHATypbl, HOMEHKIATYPY;

MCIIOJIb30BaTh U MPeo0pa30BhIBATh 3HAKOBO-CUMBOJIMYECKUE CPECTBA HATIISITHOCTH.

OBnageHne yHMBEPCAJIbHBIMH KOMMYHMKATHBHBIMHM 1€ CTBUSIMU:

3aJ]aBaTh BOIPOCHI IO CYLIECTBY OOCYXJaeMOM TEeMbl B XOJ€ Juanora W/WIM IUCKYCCHU, BBICKA3bIBaTh WUJEH,
(bopMyJIMpPOBaTh CBOU MPEI0KEHNUSI OTHOCUTENBHO BBIIOJIHEHUS MTPENTIOKEHHON 3a/1a4H;

BBICTYNaTh C TMPE3CHTAlMell pe3ylbTaTOB IO3HABATEIbHON NEATENbHOCTH, TOJIYYEHHBIX CaMOCTOSATEIbHO WIH
COBMECTHO CO CBEPCTHHKAMH IPHU BHINOJHEHUH XMUMHUYECKOTO HKCIEPUMEHTa, MPAKTHUYECKOW paboThl MO HCCIIETOBAHUIO



CBOMCTB M3y4aeMbIX BEIIECTB, pealn3alii y4eOHOro MpoeKTa U (popMyIupOBaTh BBHIBOABI MO pe3yJbTaTaM MPOBEAEHHBIX
MCCIIEIOBaHUM MyTEM COTJIACOBAHMSI MMO3ULIUHI B X0O/I€ 00CYKI€HUS U OOMEHAa MHEHUSMHU.

OgJajieHNe YHHBEPCATbHbIMU PeryJISITHBHBIMHU AeiiCTBUSIMU:

CaMOCTOSITEJIEHO TJIAHUPOBATH U OCYLIECTBISATH CBOIO MMO3HABATEIBHYIO JESTEIBHOCTD, OMpEeAesss e€ el U 3aJauu,
KOHTPOJIMPOBAaTh U MO Mepe HEOOXOJUMOCTH KOPPEKTHUPOBATH MpeJlaracMblii allfOPUTM JEHCTBUI IMPHU BBITOJIHEHUU
y4eOHBIX U UCCIIEIOBATEILCKUX 3a/1a4, BbIOUpaTh Harbosee 3(hHEeKTUBHBINA CIOCOO MX PEIIeHUs ¢ y4ETOM MOJTYUYSHHs] HOBBIX
3HAHUU O BEIECTBAX U XUMHUUYECKUX PEaKILIUAX;

OCYILECTBIISATh CAMOKOHTPOJIb CBOEH IEATETLHOCTH Ha OCHOBE CAMOAHAIN3a U CAMOOLIEHKH.

IIPE/IMETHBIE PE3Y/IBTATHI

10 KITACC

[IpenMeTtHbIe pe3yabpTaThl OCBOEHUS Kypca « OpraHudecKas XuMHUsD» OTPa)KaroT:

c(hOpMHUPOBAHHOCTD MPEACTABICHUM O XMMUYECKOW COCTABIISIONIEH €CTECTBEHHO-HAYUYHON KapTUHBI MUPA, POJIU XUMHUH
B TMO3HAHUU SBJICHUA TPUPOJBI, B (POPMUPOBAHUU MBIIUICHUS U KYJIbTYpbl JTUYHOCTH, €€ (PYHKIIMOHATHHOU TPAMOTHOCTH,
HEOOXOAMMOM ISl PEIICHHS MPAKTHYECKUX 3a/ad M AKOJOTUYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 370POBBIO U
IPUPOJHOM CPELE;

BJIaJICHUE CUCTEMOM XMMUYECKMX 3HAHUW, KOTOpas BKIIOYAET: OCHOBOIOJIATAIOIIME MOHATHUS (XMMUYECKUN DJIEMEHT,
aToM, DJICKTPOHHAS 000JI0YKa aToMa, MOJIEKYJa, BAJICHTHOCTh, JIEKTPOOTPHUIIATEIbHOCTh, XUMHYECKasi CBSA3b, CTPYKTYpHAas
dbopmyna (pa3BépHyTast U COKpaniéHHas), MOJib, MOJISIPHAsT Macca, MOJISIPHBIA 00BEM, YIIIEPOIHBIN CKENET, GyHKIIMOHATbHAS
rpynna, paaukaji, U30MepHus, U30MEPbl, TOMOJOTUYECKUN Psifl, TOMOJOTH, YTJIEBOAOPObI, KHUCIOPOA U a30TCOAEpPKAIIUE
COCIMHEHUS, MOHOMEp, TOJUMEpP, CTPYKTYPHOE 3BEHO, BHICOKOMOJICKYJIIPHBIE COEAMHEHUS); TEOPUU U 3aKOHBI (TEOpHs
CTpOEHHUS OpraHuyeckux BemiectB A. M. byTiepoBa, 3aK0H COXpaHEHHs] MacChl BEIIECTB); 3aKOHOMEPHOCTH, CUMBOJIUYECKUI
SA3bIK XMMHWH;, MUPOBO33PECHUECKHE 3HAHUSA, JICKAIINE B OCHOBE IOHUMAHUS MPUUYMHHOCTH U CUCTEMHOCTH XUMHYECKHX



ABJIEHUH, (PAKTOJIOTHYECKHE CBEACHHMS O CBOWCTBAaxX, COCTaBe, MOJYYEHHH U O€30MacCHOM HCIOJIb30BAHUU Ba)KHEHIINX
OpPraHUYECKUX BEIIECTB B OBITY U MPAKTUUECKON JAESITETbHOCTH YEIOBEKA;

c(hOPMHUPOBAHHOCTh YMEHUW BBISBISATh XapakTE€pHblE NPU3HAKU TOHATHI, YCTaHABIMBATh WX B3aUMOCBS3b,
UCIIOJIb30BaTh COOTBETCTBYIOIINE MOHATHUSA IPU ONMCAHUM COCTaBa, CTPOCHUS U MTPEBPAILCHUN OPraHUYECKUX COCINHEHUI;

c(OpPMUPOBAHHOCTH YMEHUI UCIOJB30BATh XUMHUUECKYIO CUMBOJIMKY JIJIsl COCTABICHUS MOJIEKYJISPHBIX U CTPYKTYPHBIX
(pa3BEpHYTOH, COKpaAIIEHHOW) (OPMYJT OPraHUIECKUX BEIIECTB M YPABHCHUN XUMUYECKUX PEAKIIU, M3rOTABIMBATH MOJICIN
MOJIEKYJI OPraHUYECKUX BELIECTB ISl WIUTIOCTPALMU UX XUMUYECKOTO U IPOCTPAHCTBEHHOI'O CTPOEHHS;

c(hOpMHUPOBAHHOCTh YMEHHUI yCTaHABIMBATh MPUHAJIEKHOCTh U3YUEHHBIX OPraHMYECKUX BEILECTB MO HUX COCTaBY U
CTPOCHHUIO K ONpeNeNEHHOMY KJacCy/TpyIie cOoequHEeHUM (YriaeBOAOPOJIbl, KUCIOPOA M a30TCOJEpKalllue COEIUHEHUS,
BBICOKOMOJIEKYJIIDHBIE COEAMHEHHUsI), JaBaTh MM Ha3BaHus 1o cucrematuyeckoir Homenkiatype (IUPAC), a Takxke
IIPUBOJUTH TPUBUAJIbHBIE HA3BAHUS OTACJIbHBIX OPraHWYECKHUX BEIIECTB (3THIICH, NMPONWIEH, alETHJIEH, 3THJIECHIJIMKOJIb,
rivnepud, ¢eHon, Qopmanbaerul, aleTalbJIeru, MypaBbUHAs KHUCJIOTa, YKCYCHAas KHCJIOTa, OJICMHOBAs KHUCJIOTA,
CTeapMHOBas KUCJIOTA, TJII0K03a, (PYKTO3a, Kpaxmall, IEeII0J103a, TIIUIHH);

c(hOPMHUPOBAHHOCTh YMEHUS OMNpPEAENATh BUABl XUMHUYECKOH CBSI3U B OPraHMYECKUX COEIUHEHUAX (OJIMHApHBIE U
KpaTHBIE);

c(OpPMUPOBAHHOCTh YMEHUS MPUMEHAThH MOJIOKEHUSI TEOPUU CTPOCHUS opraHumdeckux BemiectB A. M. bytieposa amns
00BSCHEHHMSI 3aBUCUMOCTH CBOMCTB BEILIECTB OT MX COCTaBa U CTPOCHHUS; 3aKOH COXPAHEHUSI MaCChl BEIIECTB;

c(hOpMHPOBAHHOCTh YMEHHUM XapaKTEpHU30BaTh COCTaB, CTpPOEHHUE, (PU3NYECKHE U XMMHUYECKHE CBOMCTBA THUIUYHBIX
Mpe/ICTaBUTENCH Pa3IMYHBIX KJIACCOB OPraHMYECKHX BEIIECTB (METaH, 3TaH, STWIEH, NMPOMWIIEH, aleTuieH, OyraaueH-1,3,
MeTuiOyTaaueH-1,3, 6eH305, METaHOJI, 3TaHOJI, 3TUJICHIJIMKOJIb, TIMIEPUH, (DEHOI, alleTanbAerul], MypaBbHHAasl U YKCYCHas
KHCJIOTBI, TJIK0KO03a, Kpaxmall, LEeJUI0I03a, aMUHOYKCYCHAsl KUCIIOTA), WILTIOCTPUPOBATh T€HETUUECKYIO CBSI3b MEXy HUMU
YPaBHEHUSIMHU COOTBETCTBYIOIIMX XUMUYECKUX PEAKIUNA C UCIIOJIb30BAHUEM CTPYKTYPHBIX (hOPMYIT;

c(hOpPMHUPOBAHHOCTh YMEHHUS XapaKTEPU30BATh UCTOUHUKHU YTIEBOJAOPOJHOIO ChIphsi (HE(PTh, MPUPOAHBIN ra3, yroib),
CHOCOOBI UX NepepaboTKU U MPAKTUYECKOE MPUMEHEHHE MPOTYKTOB MepepadoTKH;



c(hOpMUPOBAHHOCTh YMEHUI MPOBOAWTH BBIUUCICHUS MO XUMHUYECKUM YpaBHEHUSM (Macchl, 00BhEMa, KOIMYECTBA
MCXOJTHOTO BEIECTBA WU MPOYKTa PEAKIIUHU IO U3BECTHBIM Macce, 00BEMY, KOJIMYECTBY OJTHOTO U3 MUCXOIHBIX BEIIECTB WU
POJIYKTOB PEAKIUN );

c(hOpMHUPOBAHHOCTh YMEHHUM BIAJETh CUCTEMOW 3HaHU 00 OCHOBHBIX METOJaX HAYYHOI'O MO3HAHHUSA, UCIIOJIb3YEMbIX B
XUMUU TPU U3YYCHUH BEIIECTB W XUMHUYECKUX SBICHUN (HAONIONEHHE, M3MEPEHHUE, DKCIEPUMEHT, MOJCITUPOBAHMUE),
WCIIOJIh30BAaTh CUCTEMHBIC XUMHUUYECKHUE 3HAHUS JIsl IPUHATHS PEIICHUN B KOHKPETHBIX KU3HCHHBIX CUTYAIIHUSIX, CBI3aHHBIX C
BEIIIECTBAMH U UX IPUMCHEHHUEM;

c(hOpMHPOBAHHOCTh YMEHHUI COOMIOJaTh MpaBWiIa MOJIb30BAHUA XUMHUYECKONM mocyAaol u  1abopaTOpHBIM
o0oOpyJ0OBaHUEM, a TaKXe IMpaBuja OOpalleHUss C BEUIECTBAMU B COOTBETCTBUM C HMHCTPYKIMSMHU [0 BBITOJTHEHHUIO
1a00pPATOPHBIX XUMUYECKUX OTIBITOB;

c(hOpMHUPOBAHHOCTh YMEHUH TUTAHUPOBATH W BBITIOJHITh XUMHUUYECKHN SKCIEPUMEHT (MPEBpaIIeHUs OPraHUYECKUX
BEILIECTB MPU HArPEeBaHUM, MOJYyUYECHUE STUJIEHA U U3YYEHHE €r0 CBOMCTB, KAUECTBEHHbIEC PEAKIMU OPTaHUYECKUX BEIECTB,
JeHaTypalus 0eJIKOoB IPU HarpeBaHUU, LIBETHbIE PEaKIIMK OEIKOB) B COOTBETCTBHUHU C NMPABUIIAMU TEXHUKU 0€30M1aCHOCTH IpU
oOpalieHl C BElleCTBaMHU U J1a0OPaTOPHBIM OO0OpPYAOBAHHMEM, MPEICTABIATh PE3YJIbTAThl XMMHUYECKOTO IKCIIEPUMEHTA B
(dbopme 3anucu ypaBHEHU COOTBETCTBYIONIUX PEAKITUI 1 (POPMYIMPOBATH BHIBOJIBI HA OCHOBE 3THUX PE3yJIbTATOB;

c(hOPMHUPOBAHHOCTh YMEHHH KPUTHYECKH AaHAIM3UPOBATH XUMHUYECKYI0 HWHGOPMAIUIO, TOJydaeMyl W3 Pa3HBIX
HMCTOYHUKOB (CpelicTBa MaccoBor MH(popmaluu, MHTepHET U Ipyrux);

c(hOpMHUPOBAHHOCTh YMEHUN COONIOAATH MpaBuia IKOJOTHYECKH LEIeCO00pa3HOTo MOBEAEHUS B OBITY U TPYJIOBOM
NESATETPHOCTH B IIEJISIX COXPAHEHHSI CBOETO 3/I0POBbsi M OKPYXAIOMIEH MPUPOTHON Cpelbl, OCO3HAaBaTh OMACHOCTH
BO3JICCTBHS HA )KUBBIC OPTAaHU3MbI ONIPEICTEHHBIX OPTaHUIECKUX BEIIECTB, ToHUMas cMbici tokaszarens [1/IK, mosicHaTs Ha
puMepax CrocoObl YMEHBIIICHUS U IPEAOTBPAICHUS UX BPEITHOTO BO3/ICHCTBHSI HA OPTaHU3M YEJIOBEKa,

JUIsE OOy4YaroIIMXCSl C OrPaHMYEHHBIMA BO3MOXKHOCTSMU 370pPOBbS: YMEHHME NPUMEHSTh 3HAaHUS OO0 OCHOBHBIX
JOCTYITHBIX METOAaX MO3HAHUSI BEIIECTB U XUMUYECKUX SIBJICHUN;

JUTSL CJIETIBIX U CTTA0OBHSIIIUX OOYYaIONUXCS: YMEHUE HCIIOIBh30BaTh pelbe(hHO-TOUCUHYIO cucTeMy oOo3HaueHui JI.
bpaiins ayis 3anucu xumMudeckux (Gpopmyi.



11 KIIACC

[IpenmeTHbIe pe3yabTaThl OCBOEHUS Kypca «O0111ast 1 HeopraHudeckass XuMHUs» OTPakaroT:

c(OPMUPOBAHHOCTH MPEACTABICHUN: O XUMHUYECKOW COCTaBJISIONICH €CTECTBEHHO-HAYYHOW KapTHHBI MHpA, POJIU
XUMUU B TIO3HAHWH SIBJICHUN TPHUPOABI, B (POPMUPOBAHUM MBINIICHUS W KYJIbTYpPhl JIMYHOCTH, €€ (PYHKIIMOHATHHOU
IPaMOTHOCTH, HEOOXOJIMMOM TSl PEIIeHUs MPAKTHUECKUX 3a7a4 U DKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY
3710POBBIO U IPUPOJHOM CpENE;

BJIQJIEHUE CHUCTEMOM XMMUUYECKUX 3HAHUM, KOTOpas BKIIIOYACT: OCHOBOIOJATAIOIINE TOHATUS (XUMHUUYECKUN DJIEMEHT,
aToM, H30TOM, S-, p-, d- DJIEKTPOHHBIE OpOWTAIM AaTOMOB, HOH, MOJIEKYJa, MOJIb, MOJISIPHBIM OOBEM, BAJIEHTHOCTD,
ANEKTPOOTPULIATEBHOCTh, CTENIEHb OKUCJICHUS, XUMUYECKasi CBSI3b (KOBAJEHTHAs, UOHHAs, METAJUIMYECKas, BOJOPOJIHAS),
KpPUCTAJIMYECKAs PEHIETKA, TUIBl XUMHUYECKUX PEAKIUW, PacTBOp, AJIEKTPOJUTHI, HEIJIECKTPOJMUTHI, AJIECKTPOJIUTHUYECKAs
JTMCCOIMAIINS, OKUCIUTEh, BOCCTAHOBUTEIb, CKOPOCTh XMMHUYECKOM peaKIlui, XMMHUYECKOE PAaBHOBECHUE); TECOPUU U 3aKOHBI
(Teopust AAEKTPOIUTUYECKON JUCCOIMalNY, nepuoaudeckuii 3akon J. V1. MeHeneeBa, 3aKOH COXpaHEHHSI MAcChl BEIIECTB,
3aKOH COXPAaHEHUS W MPEBPAILCHUS SHEPTUH MPU XUMHUUECKUX PEAKIHIX), 3aKOHOMEPHOCTH, CUMBOJIMYECKUHN S3BIK XUMUU,
MHPOBO33PEHUYECKNE 3HAHUS, JIEKAIIUE B OCHOBE IOHUMAHUS IPUYUHHOCTA W CHUCTEMHOCTH XUMHYECKHUX SIBJICHHH,
(haKTOJIOTHYECKHUE CBEJICHHUS O CBOMCTBAaX, COCTABE, MOJYYEHUHN U O€30ITaCHOM MCTOJIb30BAHUM BAKHEUIIINX HEOPTraHUYECKUX
BEIIIECTB B OBITY U MPAKTUYECKOU JIESITEIHHOCTH YEJIOBEKA;

c(OPMHUPOBAHHOCTh YMEHUW BBISBISATh XapaKTepHbIC TNPHU3HAKH TIOHITHH, YCTAaHABIMBATH WX B3aUMOCBS3b,
KCMOJIb30BaTh COOTBETCTBYIOIINE MOHATHS ITPU OMMMUCAHUHA HEOPTAHUYECKUX BEIIECTB U UX MPEBPAILICHUN;

c(hOpMHUPOBAHHOCTh YMEHUN MCTIOIB30BaTh XMMHUYECKYI0 CUMBOJIUKY JIJISI COCTaBIICHUs ()OPMYIT BEIIECTB M YPABHCHUIMA
XUMUYECKUX peakiuii, cucteMarndeckyto HomeHkIatypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTACIBHBIX HEOPTaHUYECKUX
BEILIECTB (YrapHbIi ra3, yriIeKUCIbIA ra3, aMMuaK, raiéHas U3BeCThb, HeralnéHas U3BeCTh, MUThEBAs CO/Ia, MUPUT U JIPYTHE);

c(hOpMHUPOBAHHOCTh YMEHHI ONPEACISATh BAJICHTHOCTh M CTETICHh OKHCJICHHSI XUMUYECKUX AJIIEMEHTOB B COSIMHEHUSIX
Pa3JIMYHOrO COCTaBa, BUJ XMMUUYECKOUN CBS3U (KOBAJICHTHAsl, MOHHAsA, METAJIMYECKasi, BOJOPOJHASA) B COCIUHEHUSX, THI
KPUCTALTNYECKON PEIIETKM KOHKPETHOTO BEIlleCTBA (aTOMHAs, MOJICKYJIIpHAsl, MOHHAsI, METAJJTNYECKas ), XapakTep Cpe/bl B
BOJIHBIX PACTBOpaxX HEOPTaHUYECKUX COCTMHEHU;



chOpMUPOBAHHOCTh YMEHUH YCTAHABIMBATH MPUHAJJICKHOCTh HEOPraHMYECKHX BEIIECTB MO HMX COCTaBy K
OTnpeAeNEHHOMY KJIacCy/TpyIIe COeTMHEHUI (IPOCThIe BEUIECTBA — METAUIBI U HEMETAILIbl, OKCHJIbI, OCHOBAHUS, KUCIIOTHI,
aMmdoTepHbIe THAPOKCHUIBI, COJIH);

c(hOpMHPOBAHHOCTh YMEHHI PacKpbIBAaTh CMBICI Neproaudeckoro 3akona JI. . MenzaeneeBa u JeMOHCTPUPOBATh €T0
CUCTEMAaTU3UPYIOIIYI0, OOBSICHUTENIbHYIO U POTHOCTUYECKYIO (DYHKITUH;

c(OpPMUPOBAHHOCTh YMEHHUI XapaKTepPU30BaTh IMEKTPOHHOE CTPOCHHE aTOMOB XUMUYECKUX AJIEMEHTOB 1—4 mepnonoB
[lepuognueckoit cucrembl xumudeckux snemeHtoB J[. M. MenneneeBa, ucnonb3ysi MOHATUSA «S-, P-, d-3IEKTPOHHBIE
opOuTaANN», «IHEPreTUYECKUE YPOBHU», OOBACHITH 3aKOHOMEPHOCTH WM3MEHEHUS CBOMCTB XMMHUYECKUX 3JIEMEHTOB M HX
COCIMHEHUH MO nepruoaaM u rpymnmnam llepuoguueckoii cucreMbl XuMHUIeCKuX diemMeHToB /. 1. Menpaeneena;

c(OpPMUPOBAHHOCTh YMEHUN XapaKTepU30BaTh (OMUCHIBATH) OOIINE XUMHUYECKHE CBOMCTBA HEOPTaHUUYECKUX BEILECTB
Pa3IMYHBIX KJIACCOB, INOATBEPXKAATh CYIIECTBOBAHUE TIE€HETHUYECKOM CBSI3M MEXKIY HEOPraHMYECKMMH BELIECTBAMHU C
NOMOIIBIO YPABHEHUI COOTBETCTBYIOIINX XUMHUYECKUX PEAKIIUIM;

c(hOpMHUPOBAHHOCTh YMEHHUS KJIACCU(DUIIMPOBATH XUMUUYECKHE PEAKIUHU MO PA3IMYHBIM MpHU3HAKaM (YHCIYy U COCTaBY
pearupyromux BeLECTB, TEIIOBOMY 3(PQEeKTy peakiy, W3MEHEHHIO CTENEeHEW OKHUCICHHS AJIEMEHTOB, O0paTUMOCTU
pEeaKLMM, YYaCTHIO KaTaau3aTropa);

c(OpPMUPOBAHHOCTh YMEHHI COCTABIIATH YPABHEHUS PEAKIM Pa3IMUHBIX THIIOB, MOJHBIC U COKpAIIEHHBIE YPAaBHEHUS
peakuuii HFOHHOTO 0OMEHA, YUUTBIBASI YCIOBHS, PU KOTOPBIX 3TU PEAKIIUU UIYT 10 KOHIIA;

c(OPMHUPOBAHHOCTh yYMEHUN TPOBOJUTH pPEAKUUH, MOATBEPXKIAIOIIME KAueCTBEHHBIM COCTaB  Pa3IUUHBIX
HEOPTaHUYECKHUX BEILIECTB, PACIIO3HABATH OIBITHBIM IIyTEM HMOHBI, IPUCYTCTBYIOIIME B BOAHBIX PACTBOPAX HEOPraHUYECKUX
BEILIECTB;

c(OpPMUPOBAHHOCTh YMEHHM pPacKpbIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIMA MOCPEACTBOM
COCTAaBJICHMSI DJIEKTPOHHOTO OajlaHca ATUX PEaKIINi;

c(OpMHUPOBAHHOCTh YMEHUU OOBACHITH 3aBUCUMOCTh CKOPOCTHM XHMMHUYECKOM pEeaKIMu OT pas3IMyHBIX (PaKTOPOB;
XapaKTEP CMEIIEHNS XUMUYECKOIO PAaBHOBECHS B 3aBUCHMOCTH OT BHEIIHEro Bo3AeicTBus (mpuHuun Jle [larense);



chOpMUPOBAHHOCTh YMEHUU XapaKTepU30BaTh XUMHUYECKHE MPOIECCHI, JIeKAllhue B OCHOBE MPOMBIIUIEHHOTO
MOJIy4YEHHUsI CEPHOM KHUCIIOTHI, aMMHaKa, a Takke C(OPMHUPOBAHHOCTh MPEACTABICHUN 00 OOIMIMX HAYYHBIX MPUHIUIAX U
AKOJIOTUYECKUX MPOoOJIeMaxX XUMUYECKOTO IPOU3BOJICTBA;

c(OpMHUPOBAHHOCTh YMEHHI TMPOBOAMUTH BBIYUCICHHS C HCIOJb30BAHHMEM IIOHSATHUS «MaccoBasl JIOJIsl BeEIeCTBa B
pacTBope», 0OBEMHBIX OTHOIIEHUH Ta30B MPH XUMHUYECKHX PEAKIIMIX, MAacChl BEUIECTBA UM 00bEMA ra3oB MO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WM 00BEMY OJTHOTO M3 YUYACTBYIOIIMX B PEAKIUMU BEIIECTB, TEIUIOBOTO 3P (eKTa peakuu Ha
OCHOBE 3aKOHOB COXPaHEHUSI MacChl BEIIECTB, TPEBPALLECHUS U COXPAHEHUS SHEPTUH;

c(hOpMHPOBAHHOCTh YMEHHUI COOMIOAaTh MpaBWiIa IMOJIb30BAHUA XUMHUYECKONM mocyaold u  1abopaTOpHBIM
o0opyJ0OBaHMEM, a TaKXe IMpaBuja OOpalleHUsi C BEUIECTBAMU B COOTBETCTBUM C HMHCTPYKIMSMHU [0 BBITOJTHEHHUIO
71a00PaTOPHBIX XUMHUUECKUX OIIBITOB;

c(OpPMUPOBAHHOCTh YMEHUH TIAHUPOBATH U BBIMOJIHATH XUMUYECKUI SKCIIEPUMEHT (pa3ioKeHue NepoKCuaa BoJopoia
B MPUCYTCTBUHU KaTalU3aTOpa, ONpPE/IeTICHUE CPEIbl PACTBOPOB BEIIECTB C MOMOIIBI0 YHUBEPCAIBHOIO UHAMKATOPA, BIUSIHUE
paznuyHbIX (PAKTOPOB HA CKOPOCTh XUMUYECKON pEaKIMK, PeakllMi HOHHOTO OOMEHAa, KAYEeCTBEHHbIE peaklui Ha Cyibdar-,
KapOOHAT- W XJIOPUA-aHUOHBI, HA KAaTHOH AMMOHMS, PELIEHUE HKCIEPUMEHTAJbHBIX 3aJad Mo TemaMm «MeTaiby u
«Hemerannbl») B COOTBETCTBUU C MpaBUIaMH TEXHUKU O€30MACHOCTH MpU OOpallleHHH ¢ BEUIECTBAMH U JTAOOPATOPHBIM
00Opy/IOBaHUEM, MPEICTABIATh PE3YJbTaThl XUMUYECKOTO IKCIIEPUMEHTa B (pOpMe 3amucu ypaBHEHHI COOTBETCTBYIOIIUX
peakiuii 1 GopMyTUPOBATH BBIBOIBI HA OCHOBE ITHX PE3yJIbTaTOB;

c(hOPMHUPOBAHHOCTh YMEHHMH KPUTHUECKH AHAIM3UPOBATH XUMHUYECKYH0 HH(GOpMAIMIO, TOJy4YaeMyl H3 pa3HbIX
VMCTOYHHUKOB (CpEICTBAa MACCOBOI KOMMYHHUKalUH, IHTEpHET U IpYyTUX);

c(hOpMHUPOBAHHOCTh YMEHUU COONIOAATh MpaBUjIa IKOJOTHYECKH IETIECO00Pa3HOTO MOBEAEHUS B OBITY U TPYIOBOM
JESTEIbHOCTH B LEJSAX COXPAHEHHUS CBOETO 3/J0POBbS U OKpPYXKAIOMIeH NPUPOAHOM Cpeabl, OCO3HABATh OMACHOCTH
BO3/ICHCTBUS HA JKUBBIE OpraHU3Mbl OINpPEACIEHHBIX BEIIEeCTB, MOHUMas cMbica nokazatens [1/IK, moscHsaTe Ha mpumepax
CIoCOOBI YMEHBIIIEHHUS U MPEAOTBPALIEHUS UX BPEIHOTO BO3/ICUCTBHS HAa OPTaHU3M YEJIOBEKa;

g 00yYaromMXCcsi C OTPaHMYEHHBIMH BO3MOXHOCTSIMU 3/IOPOBBS: YMEHHE NPUMEHATh 3HaHUSA 00 OCHOBHBIX
JOCTYIHBIX METO/IaX MO3HAHUS BEIIECTB U XUMUYECKHX SBICHUI;



JUTSL CJICTIBIX U CA0OBHISIIIUX OOYYAIONMUXCS: YMEHUE HCIIOIh30BaTh Pelbe(HO-TOUCUHYIO CUCTEMY 0003HaueHui JI.
Bpaiins aist 3anucu XuMU4ecKux GopMyL.



III. Temamuueckoe niaHuposanue c yKazaHuem KoJau1ecmea 4acos, 0neooUMbIX HA 0C6OEHUE KAHCOOIUl HeMbl.
10 knacc (34 uaca)

DJIEKTPOHHbBIE
Ne KonunyectBo nugposbie
Tema ypoka
n/n 4acoB o0pa3oBaTe/ibHbIE
pecypcsl
IlIpeomem opzanuueckoii xumuu. Teopua cmpoenusa opzanuyeckux coeounenuii A. M. Bymaepoea (3 uaca)

1 IIpeamer oprann4eckoil XMMHUM, €€ BOSHUKHOBEHHE, pa3BUTUE U 3HAUCHUE 1
) Teopust ctpoeHust opranndeckux coenunennit A. M. bytieposa, €€ oCHOBHBIE 1

I0JIOXKEHHUSI
3 [IpencraBienue o kinaccuukauy opranndeckux Bemects. Homenknarypa |

(cucremaTuyeckas) U TpUBHAJIbHbIE Ha3BaHUSI OPraHUYECKUX BEILECTB

Ilpeoenvnvle y2neo0opoovt — anxanwt (2 uaca)
4 AJIKaHBI: COCTaB U CTPOCHUE, TOMOJIOTHYECKUM Pl 1
5 MeraH 1 3TaH — IPOCTEUIINE IPEACTABUTENN AJIKAHOB 1
Henpeoenvuvle y2iee000poovl: aikeHbl, a1KaoueHvl, ankunwl (6 uacos)

AJIKEHBI: COCTaB U CTPOEHUE, CBOMCTBA 1

OTUJEH U NPONUIEH — IPOCTEHIINE IPEICTABUTENN AIKEHOB 1

Ilpakmuueckas paooma Ne 1. «IlonyyeHue 3THII€HA U U3YYEHHUE €TI0 CBOMCTB) 1
9 Anxanuensl. byraguen-1,3 u metunOyraauen-1,3. IlogydyeHrne CHHTETHUECKOTO 1

KaydyKa U pe3UHbI
10 AJKHHBI: COCTaB U OCOOEHHOCTH CTPOEHUSI, TOMOJIOTHYCCKUN P, AIICTHICH — |

MPOCTEUIIINN MPEICTAaBUTEb AIKUHOB
11 Beruncienus no ypaBHEHHUIO XUMUYECKOU peaKkiiu 1

Apomamuueckue y2neeo0opoowt (2 yaca)

12 ApeHbl: 0eH3011 ¥ ToNyoJ. TOKCHYHOCTh apeHOB 1




13

reHeTquCKaHCBXSByTﬂeBOHOpOHOB,HpHHaﬂﬂBXQHHHXI(paSHHqudeHaccaM

Ilpupoonvie ucmounuku y2neeo000pooos u ux nepepavomka (3 uaca)

[TpupoaHBIE HCTOYHUKH YTIIEBOJOPOOB: MPUPOIHBIH ra3 U MOIMyTHbIE He(TIHbIC

14 ra3bl, HeTh U IPOJIYKTHI €€ mepepaboTKu

15 [TpupoaHbIE HCTOYHUKH YTIIEBOJAOPOIOB: MPUPOIHBIN T'a3 U MOMYTHBIC He()TIHBIC
ra3el, He()Th U MPOAYKTHI €€ TiepepaboTKu

16 [TpoBepounas pabota mo pazaeny «YTIeBOIOPOIBI

Cnupmui. @enon (3 uaca)

17 [IpenenbHbIe OJHOATOMHBIE CIIUPTHI: METAHOJI U 3TaHOJI. BoopoaHas cBs3b

18 MHOr0oaTOMHBIE COIUPTHI: ITUICHTINKOIb U TTUIEPUH

19 ®deHoII: CTPOCHHE MOJIEKYITBI, (PU3NYECKUE U XUMUYECKHUE CBOMCTBA, TPUMEHEHHE

Anvoezuowvt. Kapoonoewvie kucnomaut. Cnosxcnoie r¢pupot (7 uacos)

20 Anpaeruasl: GopMambACTU U alleTAIbICTHI. ATICTOH

21 OHOOCHOBHBIE TIPeIeTIbHBIE KapOOHOBBIE KUCIOTHI: MypaBbUHAS  YKCYCHAs

22 Ilpakmuueckaa paboma Ne 2. «CBolicTBa pacTBOpa YKCYCHON KHCIIOTBI»

” CreapuHOBas U OJIEMHOBASI KMCIIOTHI, KaK MPEICTaBUTENH BBICIIUX KapOOHOBBIX
KHCIIOT

24 MpbL1a Kak COJTU BBICIINX KapOOHOBBIX KUCIIOT, UX MOIOIIEE JeiCTBUE

’5 CrnosxHble 3(Upbl KaK MPOU3BOIHBIE KAPOOHOBBIX KUCIOT. ['UAPOIHU3 CII0KHBIX
3¢upoB

26 Kupsr: ruaponns, npuMeHeHne, OM0JIOTHYEcKast poJib )KUPOB

Yzneeoowt (3 uaca)

7 VYrieBonbl: cocTaB, Kinaccuukaius. BaxxHenme mpeacTaBuTeNH: TI0K03a,
bpykTo3a, caxaposa

28 Kpaxman u nemntono3a kak TpupoaHbIEC MOTUMEPDI

29 [IpoBepounas pabota no pazneny «Kucinopoacoaepxaiire opraHuueckme

COCOUHCHUA»




Amunsl. Amunoxucnomsl. benxu (3 uaca)

30 AMWHBI: METHJIAMHH U aHUJIUH 1

31 AMUHOKHCTIOTHI KaK aM(pOTEepHbIC OPTaHMYECKUE COCTUHEHUS, HX OMOIOTHYECKOE 1
3gayeHue. IlenTuanl

32 benku kak npupoaHbIE BEICOKOMOJIEKYIISIPHBIE COCUHEHUS 1

Inacmmaccol. Kayuyxku. Bonoxkna (2 uaca)

33 OCHOBHBIE OHATUS XMMHH BBICOKOMOJIEKYJISIPHBIX COEIMHEHUN 1

34 OCHOBHBIE METO/IbI CHHTE3a BBICOKOMOJIEKYJIIPHBIX coequHeHui. [Tnactmaccsl, |
Kay4yKH, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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11 KIIACC

Ne
n/n

Tema ypoka

Koaunuect
BO 4YaCOB

JJIeKTPOHHbIE
uudgposbie
oOpa3oBaTeJib
Hble pecypchbl

Cmpoenue amomos. Ilepuoouueckuii 3axon u Ilepuoouueckaa cucmema xumuueckux rnemenmos /l. H. Menoeneeesa (3 uaca)

https://resh.edu

1 XUMUYECKUH 3JIEMEHT. ATOM. DJIEKTPOHHAs! KOHDUTYpaLUsl aTOMOB 1 .ru/subject/29/
N https://resh.edu
) [Tepuonuueckuii 3akoH u [lepuoandeckasi cucrema Xumuueckux 3ynemeHToB 1. U. | biect/29
.ru/subject/29/
MenpeneeBa, ux CBI3b C COBPEMEHHOU TEOPUEH CTPOCHHS aTOMOB
3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB XMMUYECKUX JIEMEHTOB U UX COCTMHEHUH IO https://resh.edu
3 rpymnmnam v rnepuojamM. 3Ha4€HHe NEPUOANIECKOr0 3aKOHA U CUCTEMbI XUMHUYECKHUX 1 .ru/subject/29/
anemeHToB (.M. Menneneesa B pa3BUTUU HAYKU
Cmpoenue sewecmea. Muozooopasue eeuwgecme (4 uaca)
" . https://resh.edu
4 Crtpoenue BemiecTBa. XUMHUUYECKasl CBS3b, €€ BUIBI, MEXaHU3MbI 00pa30BaHUsI KOBAJICHTHON | biect/29
.ru/subject/29/
cBsi3u. BomopoaHas cBs3b
https://resh.edu
5 BanentHocts. DnekrpoorpunareabHocTh. CTeneHb oKucieHus. BellectBa MOJIEKYISIPHOTO U 1 biect/29
.ru/subject/29/
HEMOJIEKYJISIPHOTO CTPOCHUS
https://resh.edu
[TonsiTue o nucnepcHbIx cuctemax. ICTUHHBIE U KOJUTOUAHBIE pacTBOpbL. MaccoBast 4ot )
6 1 .ru/subject/29/
BEIIIECTBA B pACTBOPE
N https://resh.edu
7 Knaccudukanms 1 HOMEHKIaTypa HEOPraHMIECKUX CoeTMHEeHNI. | eHeTnIecKas cBs3b | biect/29
.ru/subject/29/

HCOPTraHNYCCKUX BCIUICCTB, PAa3JIMYHBIX KJIACCOB



https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/

Xumuueckue peaxyuu (6 uacos)

Kiaccudukamnms XuMruaeckux peakiiuii B HEOpraHUIECKON M OPraHUIeCKON XUMHH. 3aKOH

https://resh.edu

8 COXpaHCHHUS MAcChl BEIISCTB; 3aKOH COXPAaHCHHMS M IIPEBPAIICHUS SHEPTUU ITPU XUMHYCCKHUX .ru/subject/29/
peakuusx
https://resh.edu
9 Ckopoctb peakuuu. OOpaTuMble peakiui. XUMHUECKOE PaBHOBECHE .ru/subject/29/
N https://resh.edu
Ilpakmuueckasa paboma Ne 1. «Bnusiaue pa3audHbIX (HaKTOPOB HA CKOPOCTh XUMUUYECKON ]
10 .ru/subject/29/
peaxKum»
https://resh.edu
1 Dnektponutrueckas auccounanus. [lonstue o Bogopoanom nokaszarene (pH) pactopa. biect/29
.ru/subject/29/
Peakunu nonsoro oomeHa. ['uaposn3 opraHn4eckux 1 HEOPraHUYECKUX BEIECTB
https://resh.edu
OKHCIUTENEHO-BOCCTAHOBUTEIbHBIC peakiuu. [IoHsATHE 00 SIEKTpOIH3e pacIiuiaBoB U )
12 . .ru/subject/29/
pacTBOpOB couieit
https://resh.edu
13 [TpoBepounas padora o pazaeny «TeopeTrnueckiue OCHOBBI XMMHUH» .ru/subject/29/
Memannwt (6 uacos)
. https://resh.edu
14 Mertaibl, ux nosioxenue B [lepuognyeckoi cucteMe XxumMuieckux 3neMenTon /1. U. biect/29
.ru/subject/29/
MenpeneeBa 1 0COOEHHOCTH CTpoeHUs aroMoB. O0mue Gpuznyeckne CBOMCTBA METAIIIIOB
https://resh.edu
15 CrnnaBel METaJIOB. DJIEKTPOXUMUYECKUH PsIl HAIIPSYKEHUI METAIIOB .ru/subject/29/
N . . . . . https://resh.edu
16 XUMHYeCcKHe CBOMCTBA BaKHEHIIINX METAJUIOB (HATPUH, KAJIUH, KaldbIMil, MarHUH, biect/29
.ru/subject/29/

QTIOMUHHN) U UX COCTMHEHUN



https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/

17

XHUMUYECKUE CBOMCTBA XpOMa, MEAN U UX COCAMHEHUI

https://resh.edu
.ru/subject/29/

18

XHUMHUECKHE CBOMCTBA IIMHKA, JKeJie3a U UX COSTMHEHUN

https://resh.edu

.ru/subject/29/

19

Ilpakmuueckas padoma Ne 2. "PemieHue 3KCriepUuMEHTAIbHbBIX 3a/1a4 110 TeMe «MeTautb»'

https://resh.edu
.ru/subject/29/

Hememannwt (9 uacos)

20

Hewmeramnbl, ux nonoxxenue B [lepuoandeckoi cucreme XuMu4eckux sinemMeHToB Jl. U.
MeHpeneeBa 1 0COOEHHOCTH CTPOEHHUS aTOMOB

https://resh.edu
.ru/subject/29/

21

dusnueckue CBOMCTBa HEMETAIOB. AJIJIOTPOIHSI HEMETA/LUIOB (Ha MMPUMEpE KUCIOpo/a,
cepsl, hocdopa u yriepoaa)

https://resh.edu

.ru/subject/29/

22

XHUMUYECKUE CBOMCTBA TaJIOT€HOB, CEPhI U UX COCAUHEHMI

https://resh.edu
.ru/subject/29/

23

XUMHUYECKUe CBOMCTBA a30Ta, pocodpa 1 UX COeTUHEHUN

https://resh.edu
.ru/subject/29/

24

XHUMHYECKUE CBOMCTBA YIIIEPOa, KPEMHHUS U UX COCIUHEHUN

https://resh.edu

.ru/subject/29/

25

[IpumeneHne BaxXHEUIINX HEMETAVIOB U UX COCTMHEHUN

https://resh.edu
.ru/subject/29/

26

O0600eHre 1 cucreMarn3anus 3Haunil no reMe «Hemerayuiery. Beraucinenus mo

https://resh.edu



https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/

YPaBHEHUSM XUMHMUYECKUX PEAKIUN U TEPMOXUMUYECKUE PACYETBI

.ru/subject/29/

Ilpaxmuueckan padoma Ne 3. «PenieHne 3KCIEpUMEHTAIBHBIX 3a/1a4 110 TEME

https://resh.edu

27 " " .ru/subject/29/
Hewmeramnst"»
https://resh.edu
28 [TpoBepounas padora mo remam «Metamibi» u «Hemeramnb» .ru/subject/29/
Céa3b Heopeanuueckux u op2anu4ecKux eeujecme (2 uaca)
https://resh.edu
29 Heoprannueckue u opraanueckue KUciIoTel. Heoprannueckue U OpraHu4ecKue OCHOBAHUS .ru/subject/29/
https://resh.edu
30 AMpoTepHbIe HeOpraHM4eCKHe U OpraHMYecKue cCoeTMHeHus. [ eHeTrnueckas CBA3b biect/29
.ru/subject/29/
HEOPraHWYECKNX U OPraHUYECKUX BELIECTB
Xumus u scusns (4 uaca)
. . . https://resh.edu
Ponp xumun B oGecrieueHU 3KOJOTHYECKON, JHEPIeTUYECKOM U MUIIEBON O€30MMacHOCTH, )
31 .ru/subject/29/
Pa3BUTUU MEAULMHBI
. https://resh.edu
[IpencraBnenust 06 OOIMKUX HAYYHBIX MPUHIUIIAX TPOMBIIUICHHOTO TOTYyYEHUS BAXKHEUIITHX )
32 .ru/subject/29/
BEILIECTB
https://resh.edu
33 UYenoBek B MUpE BEIIECTB U MaTEPUAIOB .ru/subject/29/
https://resh.edu
34 XuMUS ¥ 30pOBbE YETOBEKA .ru/subject/29/



https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/
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YUYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

» Xumus, 10 xknace/ I'abpuensu O.C., OctpoymoB N.I'., Cnagkos C.A.,
AxnmonepHoe obmectBo «M3aaTenscTBo «IIpocBemienne»
» Xumus, 11 xnace/ I'abpuensa O.C., OctpoymoB N.I'., Cnagkos C.A.,

AxnuonepHoe oomectBo «M3aarenbeTBo «lIpocBemienne»

METOJIUYECKHUE MATEPHUAJIBI 1JISA YYUTEJIA

1. O.C.I'abpuenss, I'.I'.JIpicoBa «Xumust Merogudeckoe rnmocooue — 6a30BbIit
ypoBeHb» - M.: JIpoda 2022 rox.

2. O.C.I'abpuensn, N.I".OctpoymoB, «O011ast XuMus B TECTAX, 3aa4ax,
ynpaxHeHusx. 11 kmace» — M.: Ipoda, 2023 rox.

3. O.C.T'abpuensn, [1.H.bepeskun, A.A.Ymrakosa «Xumus 11 kmacc:
KonTponbHble 1 mpoBepouHbie paboThl K yueOHuKY». — M.: JIpoda, 2021 r.
4. O.C.I'abpuensn, I'.I'.JIpicoBa, A.I'.BBenenckas «Xumus 11 kimacc:
HacronbHas kaura qis yuurens». Yacts 1 — M.: [Ipoda, 2019 rog.

5. O.C.I'abpuensn, I'.I".JIeicoBa, A.I'.BBeaenckas «Xumus 11 kmacc:
HacrompHas kaura mis yaurtens». Yacts 2 — M.: Jlpoda, 2022 rog.

6. O.C.I'abpuensu, [1.B.Pemeros, N.I'.OctpoymoBa «3anaqu no XuMuu u
cnoco0bl Ux pemeHus» - M.: «poda», 2021rox.

7. B.I'. lenncoBa «Xumus 11 kiacc noypodHblie MiIaHbl 0 Y4eOHUKY



O.C.I'abpuensna, I'.I'.JIpicoBoii» - Bonrorpan» Yuurens 2018ros.

8. M.A . Psa6osa, Y.IO.Hesckas, P.B.JIuako «Tectel mo xumuu 11 xiracey, -
M.: Dx3amen, 2019r.

9.9. O.C.T'abpuensu, N.I'.octpoymMoB «XUMHUECKUNA SKCIIEPUMEHT B IIIKOJIC

11 xnaccy; - M.: JIpoda. — 2019 rog.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HMHTEPHET

http://www.chemnet.ru I"'azeta «Xumusi» u caiT 1 yautens «5 uay Ha ypok
XUMUD)

http://him.1september.ru Enunas komnexuus LIOP: [IpeamerHast KoueKIus
«XUMUD»

http://school-collection.edu.ru/collection/chemistry EctectBeHHO-Hay4HbBIC
sKkcriepuMenThl: xuMus. Komnekuus Poccuiickoro 061eo0pa3zoBaTebHOTO
nopTasa

http://experiment.edu.ru AJIXUMUK: caiit JI.FO. Anuk6epoBoit

http://www alhimik.ru Bcepoccuiickast omuMnuaaa mKoJIbHUKOB 0 XUMUH
http://chem.rusolymp.ru Opraandeckast XUMHUs: JJIEKTPOHHBIN YICOHUK IS
CPEIHEN LIKOJIBI

http://www.chemistry.ssu.samara.ru OCHOBbI XUMHUH: JIEKTPOHHBIN YIeOHUK

http://www hemi.nsu.ru OTKpbITBIN KOJUTEHK: XUMUS



http://www.chemistry.ru JluctaHIIMOHHAS] ONTMMITHA/IA TIO XUMUU:

TEJIEeKOMMYHUKALMOHHBIA 00pa30BaTEeNbHBIN MPOEKT
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