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COJAEP)KAHUE OBYYEHUA
10 KJIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckne 0CHOBbI OPraHUYeCKO XUMHH

[Ipenmer opranuyeckoil XuMuu: €€ BOZHUKHOBEHUE, Pa3BUTHE U 3HAUYCHHUE B MOJIyYECHUU
HOBBIX BEILIECTB U MaTepHuaioB. Teopus CTpoeHUs opraHudeckux coequuennii A. M. bytieposa,
e€ ocHOBHbIE TONOKEHUA. CTpyKTypHBIE (DOPMYIJIBI OpPraHUYECKHX BENIECTB. | OMoOrHus,
n3oMepust. XuMu4ecKas CBsI3b B OpraHMUECKUX COSAUHEHMSIX — OJJMHAPHBIE U KPaTHbBIE CBSI3H.

[IpencraBienue o kiaccupuKaluy OpraHMuecKux BemecTB. HoMeHkmaTypa opranudeckux
coeuHEHUH (cucTeMaTu4ecKasi) U TpUBHAIbHbIC Ha3BaHUS BaKHEHIIUX IIPEICTaBUTENEH KIIaCcCOB
OpraHMYECKUX BEIIECTB.

OKCHepUMEHTAJIbHBIE METOJIbl M3YUYEHUsI BELIECTB M UX MpEBpallleHU: 03HAKOMIIEHUE C
oOpa3liaMu OpraHUYeCKUX BEUIECTB M MaTepuajaMd Ha UX OCHOBE, MOJEITUPOBAHUE MOJIEKYII
OpraHMYECKUX BEIIECTB, HAONIOJICHHE U OMNHCAHHME JEMOHCTPALMOHHBIX OIBITOB IO
IIPEBPALEHUIO OPTaHUYECKUX BELECTB IPU HArpeBaHUU (IJI1aBjIeHUE, OOYTIIMBaHUE U TOPEHHUE).

Yraesoaopoabl

AJKaHBI: COCTaB M CTPOEHHUE, TOMOJOTHMYECKHH psa. MeTaH W 3TaH — mpocTeuiiue
MPEJICTAaBUTENN alTKAaHOB: (PU3NUECKHe U XMMUYECKUE CBOMCTBA (peakiny 3aMeIIeHUs U TOPEHNs),
HaX0XJIEHUE B IPUPO/IE, TOITYUEHHE U IPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKUH psAll. DTWIEH U MPONWIEH — NpOCTEeHIIne
NpPEJCTaBUTENIN aJKEHOB: (U3MYECKHEe M XHMHUYECKHE CBOMCTBa (peakiuu TUAPUPOBAHMS,
raJloreHUpOBaHUs, TUAPATALIUHU, OKUCIICHHS U IOJIMMEpU3alluN ), OJyYeHHEe U IPUMEHEHHE.

Ankanuensl: OytamueH-1,3 u meTwinOyTtaaues-1,3: cTpoeHHe, BaXKHEUIINE XUMHUYECKUE
cBoiicTBa (peakius noauMmepusanun). [lonyyeHre CHHTETHYECKOTO KayuyKa U PE3UHBI.

AJNKUHBI: COCTaB M OCOOEHHOCTH CTPOEHUS, TOMOJIOTUYECKMH psia. AleTuieH —
NPOCTEUIINIA MPeICTaBUTENb AIKMHOB: COCTaB, CTPOCHUE, (PU3NUYECKHE U XUMUYECKUE CBOMCTBA
(peakuuu ruIpUpPOBaHUS, TAJIOT€HUPOBAHMSI, THApATalluU, TOPEHUST ), IOJTyUYEHUE U IIPUMEHEHHE.

Apenbl. benson: coctaB, cTpoeHue, (PU3MYECKHE U XUMHUYECKHE CBOWMCTBA (peaKiuu
raJJoreHUPOBAaHUS W HUTPOBAHUsA), TMOJIyueHHE M TNpUMeHeHue. Tomyon: cocmas, cmpoeHue,
Qusuueckue u Xumuyeckue ceoucmea (peakyuu 2ai02eHuposanus U HUmMpo8anus), noayierHue u
npumernenue. TOKCUYHOCTH apeHOB. ['eHeTnueckas CBsI3b MEXIYy YIJIEBOJOPOJaMH,
MPUHAJIEKAITIMU K Pa3IHYHBIM KJIaccaM.

[TpupoaHble UCTOYHUKU YIIeBOAOpOAOB. [IpupoHbIii ra3 U MomyTHbIE HEPTSIHBIE Ta3bl.
HedTs u e€ npoucxoxaenue. CiocoObl mepepadboTKu HeTH: epEroHKa, KPEKUHT (TEPMUUYECKHIH,
KataauTuueckuit), muponu3. Ilpogykrel mnepepa®oTkm  HedTH, HUX NpPUMEHEHUE B
MIPOMBIIIIEHHOCTH U B ObITY. KaMeHHBIN yroiib ¥ MPOIyKThI €ro NepepaboTKu.

OKCHEpUMEHTAJIHBIE METOJIbI M3YUYEHHs BELIECTB M HUX MPEBPAILEHUIN: 03HAKOMIIEHHE C
o0pa3laMu MIacTMacc, KaydyKoB U pe3uHsbl, Kosuiekinu «HedTe» u «Yromby, MoJaenupoBaHue
MOJIEKYJI YIJIEBOJOPOJOB M TaJOr€HONPOU3BOAHBIX, IPOBEIECHUE IPAKTUYECKONW pPalOThI:
MOJTy4Y€HHUE 3TUJIEHA U N3YYEHHE €r0 CBOMCTB.

PacuérHbie 3agaun.



Bbruuciienuss 1mo ypaBHEHMIO XUMHMYECKOW peakuuu (Macchl, 00bEMa, KOJIUYECTBA
MCXOJHOI0 BELIECTBA WM IIPOAYKTA PEAKIMH 10 U3BECTHBIM Macce, 00bEMY, KOJIMUECTBY OJHOIO
U3 UCXOJHBIX BEILECTB WIN IIPOJYKTOB PEAKIIUN).

Kuciiopoacoaep:kamue opranuueckue coeAHHeHHUs

[IpenenpHble OIHOATOMHBIE CHUPTHL. MeETaHOJN W 3TAHON: CTPOCHHE, (U3NYECKUE U
XMMHYECKHE CBOWCTBA (pEakUuu C aKTHUBHBIMU METaJJlaMH, I'aJJOT€HOBOJOPOJIaMHU, FOPEHHE),
npuMeHeHHe. BogopoaHble CBsI3U MEXAy MOJIEKYJIaMH CIUPTOB. JlelicTBUE METaHOJIa U 3TaHOJIa
Ha OpraHMu3M YelloBeKa.

MHoroatomMHble CHMPTHI. OTUICHIVIMKONb W TJHULEPUH: CTpOeHHe, (U3NYECKHEe U
XMMHUYECKHE CBOMCTBA (B3aUMOAECHUCTBUE CO ILIEJIOYHBIMU METaJJIaMH, KAUECTBEHHAs peaKklus Ha
MHOIOaTOMHbIE cIUpPTHI). JleficTBUE Ha opraHusMm uesnoBeka. lIpuMeHeHue riaunepuHa U
STHJICHTJIUKOJISL.

®deHout: cTpoeHUe MOJIEKYJIbl, (PU3HUECKHe U XMMUYEeCKHe CBOMCTBA. TOKCHYHOCTD (heHoa.
[Tpumenenue penona.

Anpaeruapl U kemowuwvl. DopManbAeruj, aueTAIbICTU]: CTpPOCHHE, (u3MUeckue u
XMMHUYECKHE CBOMCTBa (peakUuu OKMCIEHHS W BOCCTAaHOBJIECHHUS, KAaueCTBEHHbBIC PpEaKIUH),
HOJIy4YeHHE U TPUMEHEHHE.

OmHOOCHOBHBIE TIpe/iebHbIE KapOOHOBBIE KHCIOTHL. MypaBbUHAsE M YKCYCHast KUCIIOTHI:
CTpoeHHue, PU3MUECKUE U XUMHUECKUE CBOICTBA (CBOWCTBA, OOIIHE IS KJIacca KHCIIOT, PEeaKIus
TepupUKalMM), MOoIydeHHe M mnpuMmeHeHue. CreapuHOBas W OJIEMHOBAs KHUCIOTHI Kak
IPEJCTaBUTEIIN BBICIIMX KapOOHOBBIX KUCIOT. Mblja KaKk COJIM BBICIIMX KApOOHOBBIX KUCIIOT, UX
MOIOIIIEE ACUCTBHE.

CrnosxHble 3Qupbl KaKk MPOU3BOJHbIE KAPOOHOBBIX KHUCIOT. ['MAPOIN3 CIOKHBIX 3(PUPOB.
Kupsl. I'maponns xxupos. I[Ipumenenne xxupos. bruonorndeckas poiib KHUpPOB.

VYrneBoJpl: cocTaB, KJIacCU(PHKAIMS YTIAEBOAOB (MOHO-, TU- U MoJaucaxapuibsl). ['moko3a —
IPOCTEHIINKA MOHOCaXapua: OCOOEHHOCTH CTPOEHUS MOJIEKYJbl, (PU3NYECKHEe U XMMHUYECKHE
cBoiicTBa (B3aumoseictBue ¢ ruapokcuaoM meau(ll), okucienue aMMuadHbIM pacTBOPOM OKCHJIA
cepebpa(l), BoccTaHoBIeHHE, OpOKEHHE TIIIOKO3bI), HAXOXKICHHE B MPHUPOJAE, NMPHUMEHEHHE,
6uonornyeckas posib. oTocuHTe3. PPyKTO3a KaK U30MEP IITIOKO3bI.

Kpaxman u nesmiono3a kak npupojHble noaumepbl. CTpoeHue kpaxmasia U LEeUTI0I03BL.
duznyeckue 1 XUMUYECKHE CBOMCTBA KpaxMaia (THIpoJin3, KaueCTBEHHAs peaklus ¢ HOJ0M).

OKCHEpUMEHTAJIBHBIE METOABl M3Y4YEHMs BEIIECTB M MX IPEBpALICHMI: IPOBEACHHUE,
HaOJIoIeHHe W ONMCAaHWE JEMOHCTPALMOHHBIX OIBITOB: TOPEHHE CIUPTOB, KaueCTBEHHbBIE
peakuu OJHOATOMHBIX CIHUPTOB (OKUCIEHHE 3TaHoda okcuaoMm Meau(ll)), MHOroaTOMHBIX
crupToB (B3ammojelicTBue ThuiepuHa ¢ ruapokcuaoM menu(ll)), ampaerumoB (okucieHue
aMMMa4YHbIM pacTBOpoM okcujia cepedpa(l) u ruapoxcunom menu(ll), B3aumozericTeue kpaxmana
C MO/IOM), TIPOBEJICHHE MTPAKTUYECKON pabOThI: CBOMCTBA pacTBOPA YKCYCHOM KUCIIOTBI.

Pacuérnrie 3amaun.

Bbruncnenuss mo ypaBHEHHIO XHMHUYECKOM peakuuu (Macchl, 00bEMa, KOJIMYECTBa
MCXOJIHOTO BEIIECTBA WIIM MPOLYKTa PEAKLIUH 10 U3BECTHBIM Macce, 00bEMY, KOTMUYECTBY OJJHOTO
U3 UCXOJHBIX BEILECTB WIH TPOJYKTOB PEAKIIUN).

A3oTconepikaliie OpraHn4eckie CoeIMHEHNSI.

AMHHOKHUCIOTHI Kak aM(OoTepHbIe OpraHndeckue coequHeHus. uznyeckue U XUMHYECKHe
CBOICTBA aMHUHOKHUCIOT (Ha IpuUMepe MMIMHA). buojormdeckoe 3HaYeHHE AMMHOKMCIIOT.
[TenTupael.



benkn xak NnpupoAHbBIE BBICOKOMOJEKYJISIpHBIE coenuHeHus. [lepBuyHas, BTOpUYHAs U
TPETUYHAsi CTPYyKTypa OenkoB. XHMHUYECKHE CBOWCTBA OEJKOB: THUIPONIU3, JEHATypaIys,
KauECTBEHHbIE PEAaKIIMK Ha OEIIKH.

OKcliepUMEHTalIbHbIE METOJbl M3Y4EHHUs BEUIECTB M MX IpeBpalleHuil: HaOaroAeHue u
ONKCaHWE JEMOHCTPALIMOHHBIX OIIBITOB: JEHATypalus OEIKOB IpH HarpeBaHWHU, LIBETHBIE
peakiuu OEIKOB.

BbicokomoiieKkyIsipHbIE COeUHEHHUS

OcCHOBHBIE TOHATUS XUMHH BBICOKOMOJIEKYJISIDHBIX COCOUHEHHUI: MOHOMEp, IOJUMED,
CTPYKTYpPHOE 3BEHO, CTENEHb IOJIMMEPU3aLUHU, CPEOHAS MOJIEKYJsipHass Macca. OCHOBHbIE
METO/Ibl CUHTE3a BBICOKOMOJIEKYJISIPHBIX COEIMHEHUIN — OJIMMEPU3ALUS U MTOJIMKOHCHCALIMSL.

OKCHEpUMEHTAJILHBIE METOJIbl M3YUYEHMs BELIECTB M UX MPEBpAIllEHUI: 03HAKOMIIEHUE C
00pa3iaMu NpUPOAHBIX U HCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAYUyKOB.

Me:xnpeaMeTHbIE CBSI3H.

Peanu3zanus MeXnpeIMeTHBIX CBsI3€l MU M3Yy4YeHUM opraHumdeckoil xumuu B 10 kmacce
OCYILIECTBJISIETCS 4YE€pe3 HCIOJb30BaHUE KaK OOIIMX E€CTECTBEHHO-HAYYHBIX IOHATHH, Tak U
IOHSITUH, ABJISAIOMXCSA CUCTEMHBIMU JIJIS OTJEJIBHBIX ITPEIMETOB €CTECTBEHHO-HAYYHOIO LIUKJIA.

OO0ue ecTecTBEHHO-HAy4YHbIE IOHATHS: SIBJIEHUE, HAayyHbIH (akT, TUIOTE3a, 3aKOH,
TEOpHsl, aHaIW3, CHUHTE3, KIACCU(PUKAIMS, TMEePUOAUIHOCTh, HAOIIOJACHNUE, H3MEpEHHe,
HKCIEPUMEHT, MOJIETTUPOBAHHUE.

®dusznka: MaTepus, SJHEPIus, Macca, aToM, JIEKTPOH, MOJIEKYJ1a, SHEPr€TUYECKUI YPOBEHb,
BEILIECTBO, T€J0, 00BEM, arperaTHOe COCTOSIHUE BELIeCTBa, (PU3MUYECKHE BEJIMYMHBI U €JUHULIBI UX
U3MEpEHHUS.

buonorus: knerka, opraHusm, Oumocdepa, oOMEH BelIECTB B OpraHusMme, (hOTOCHUHTE3,
OMOJIOTNYECKH aKTUBHBIE BellecTBa (O€IKH, yTrIeBOIbI, )KUPbI, (DEPMEHTHI).

['eorpadus: MuHepaiibl, TOpHbIE TOPO/IbI, MTOJIE3HbIE HCKOMAEMBbIE, TOIUINBO, PECYPCHI.

TexHosorust: NuIIEeBbIe MPOTYKThI, OCHOBBI PAllMOHATIBLHOTO MUTAHMSI, MOIOIIIUE CPENICTBA,
JIEKapCTBEHHBIE M KOCMETHUYECKHE MTpernapaThl, MaTEpHUalbl U3 UCKYCCTBEHHBIX U CHHTETHUYECKUX
BOJIOKOH.

11 KJIIACC
OBIIASA U HEOPTAHUYECKASA XUMMUSA

TeopeTnyeckue 0CHOBbI XUMHU

XuMuyeckuit 3ieMeHT. AToMm. Sapo aroma, U30TOMNBI. OJEKTpoHHass 000J0vYKa.
DHepreTHyeckue YpoBHH, IMOTYypOBHU. ATOMHBIE OpOUTaNH, S-, P-, d- anemenTsl. OCOOCHHOCTH
pacripesie/ieHUs] AJIEKTPOHOB MO OpOUTANIIM B aToMax 3J€MEHTOB MEPBBIX YETHIPEX MEPHOIOB.
OneKTpoHHask KOH(QUTypalus aTOMOB.

Ilepuonnueckuii 3akoH u Ilepuogmyeckass cucrema xuMHueckux dieMeHtoB [l .
MengeneeBa. CBA3b NEPUOAMUYECKOTO 3akoHAa M Ilepmonnyeckoil CHUCTEMBI XMUMHYECKHX
anemeHToB J[. Y. MenneneeBa ¢ COBPEMEHHOUN TEOpPHEW CTPOEHHUS aTOMOB. 3aKOHOMEPHOCTH
M3MEHEHHUs CBOMCTB XMMHUYECKHUX 3JIEMEHTOB U 00pa3yeMbIX UMHU MPOCTHIX U CIIOKHBIX BEIIECTB
10 TpyMNIaM U nepuojaM. 3HaY€HUEe NEPUOINYECKOI0 3aKOHA B PA3BUTHH HAYKH.

Crpoenue BemiecTBa. XHUMHUYECKass CBsI3b. BUIbl XUMHUYECKON CBs3U (KOBaJICHTHAs
HETOJISIpHAsl W TIOJSpHAs, MOHHAs, MeTajuindeckas). MexaHu3mbpl 00pa3oBaHHS KOBaJCHTHOMN



XUMUYECKON CB3U (OOMEHHBIN M JTIOHOPHO-aKIeNTOpHBIN). BomopoaHas cBs3s. BaaeHTHOCTD.
DNeKTpooTpUliaTebHOCTh. CTerneHb okuciieHus. OHbI: KaTHOHBI U AaHUOHBI.

BeniectBa MOJIEKyJISIpHOTO ¥ HEMOJIEKYJISIPHOTO CTPOCHUS. 3aKOH IMOCTOSTHCTBA COCTaBa
BEIIECTBA. THUNBl KPUCTALIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTBAa BEIIECTB OT THIIA
KPUCTAJUIMYECKON PEIETKH.

[lonsitue o AucnepcHbIX cucreMax. ICTUHHBIE U KOJJIOMIHBIE pacTBOPBL. MaccoBasi J10Jist
BEILIECTBA B paCTBOPE.

Knaccudukanus HeopraHuueckux coeiuHeHuil. HomeHknatypa HeopraHu4eckux BeIiecTB.
['eneTnyeckas CBA3b HEOPraHUYECKUX BELIECTB, NPUHAAICKAIIUX K PA3IIMYHBIM KIJIACCaM.

Xumnueckas peakuus. Kiaccupukamuss XMMHUYECKUX pEaKkIUii B HEOPraHUYECKOH U
OpraHWYECKOM XMMHUU. 3aKOH COXPAHEHHUS MACCHl BEIIECTB, 3aKOH COXPAHEHUsS U MPEBpaAIICHUS
SHEPIUH NPU XUMUYECKUX PEaAKIUIX.

CkopocTh peakiuu, €€ 3aBHCHUMOCTh OT pa3lu4HbIX (pakTopoB. OOpaTUMbIE pEaKIUU.
Xumuueckoe paBHOBecuEe. DaKTOpbI, BIMSIOIMIME HA COCTOSHUE XUMHYECKOTO PaBHOBECHS.
ITpunnun Jle larense.

OnekrponuTtnueckas aucconuanus. CunbHble U cialdble 31eKTpoiuThl. Cpena BOTHBIX
pPacTBOPOB BEILIECTB: KUCIas, HEUTpaJIbHAsl, IEJIOYHAs.

OKHCIUTENbHO-BOCCTAHOBUTEIHHBIC PEAKIIUH.

OKCIEepUMEHTAIbHbIE METOJbl M3YyYEHMs] BEHICCTB M WX MPEBpALICHUN: JEMOHCTpaIus
tabmun «llepuoanueckas cucrema xumuueckux snemeHToB JI. VM. MenneneeBa», u3zydeHue
MoJielel KPUCTAJUIMYECKUX pemEToK, HaOJIIOAeHHEe | OINHUCAaHUE JEMOHCTPALMOHHBIX U
1a00paTOPHBIX OMBITOB (Pa3jioKEHHE MEPOKCHAA BOAOPOAA B MPUCYTCTBUU KaTaau3aropa,
ONpeesieHue Cpeabl PaCTBOPOB BEIIECTB ¢ MOMONIBIO YHHUBEPCATBLHOIO MHAMKATOPA, PEAKIIMH
MOHHOTO OOMeHa), MpOBeIeHUE MPAaKTHUECKON paboThl «BrusHue pa3nuyHbix (aKTOpoB Ha
CKOPOCTb XUMHUYECKOU PEaKIINI.

Pacuérnrie 3amaun.

Pacuérel mo ypaBHEHUSAM XUMHUUYECKUX PEAKIIHI, B TOM YHCJIE TEPMOXUMUUYECKHE PACUETHI,
pacy€Thl C UCIOJIB30BAHUEM MTOHATHUS «MACCOBAas JOJIS BEILIECTBAY.

Heoprannveckasi Xumus

Hewmerannsl. [Tonoxxenue HemetaiuioB B [leprnoandeckoi cucteMe XUMUYECKUX SJIEMEHTOB
. U. MenneneeBa U O0COOCHHOCTH CTpO€HUsS aToMOB. DU3MYECKHE CBOWCTBA HEMETAIIOB.
AnnoTponusi HEeMeTaJuIoB (Ha MpuMepe KUCIopoia, cepsl, hocdopa u yriepoaa).

XVUMHYECKHE CBOWCTBA BAXKHEUIINX HEMETAJUIOB (TalOreHOB, cephl, a30Ta, docdopa,
yrJIepoJia U KPEMHUS) U UX COCTMHEHHH (OKCHI0B, KUCIOPOICOAEPKAITUX KUCIOT, BOJOPOTHBIX
COCTMHECHUIN).

[IpuMeHeHre Ba)KHEUIINX HEMETAIUIOB U UX COCIUHEHUH.

Meramisl. [lonoxenue meramios B llepuoguyeckoit cucteMe XUMHUUYECKUX JIEMEHTOB [l
N. MenneneeBa. OCOOEHHOCTH CTPOCHHS AJIEKTPOHHBIX 000JI0YEK aTOMOB MeTauioB. OoOmiue
¢uznyeckue cBoiicTBa MeTayioB. CIUIaBbl METANIOB. DJIEKTPOXUMHUYECKUH psAJ HANpPSKEHUH
METaJIOB.

XVMUYECKHE CBOMCTBA Ba)XHEWIIUX METAJIOB (HATPUH, Kaiuii, KaiblWid, MarHui,
ATIOMUHHM, IUHK, XPOM, JKEJI€30, ME/Ib) U UX COCTUHECHUM.

O61ue criocoOb! Moay4YeHUs: MeTauioB. [IpuMeHeHne MeTamioB B ObITY U TEXHHKE.

OKCIEpUMEHTAIbHbIE METOJbl H3YUYEHHUsI BEUIECTB M MX NPEBpPAILCHUMN: HU3yYECHUE
KOJUTEKIIUU «MeTaslibl U CIUTaBbD», 00pa3lioB HEMETAIUIOB, PEIICHHE SKCIIEPUMEHTATBHBIX 3a/1a4,
HaOJIIO/IeHUE U ONMCAaHUE JEMOHCTPALMOHHBIX U JIa0OpAaTOPHBIX OIBITOB (B3aUMOJEHUCTBHE



TUAPOKCUAA AIOMHUHHMS C PACTBOPAMM KHCJIOT M LIECJIOYEH, KAYECTBEHHBIE PEAKIIMM Ha KATHOHBI
METaJIJIOB).

Pacuérnble 3anaum.

Pacuétsl Maccel BemecTBa Wiy 00bEMa ra3oB 110 U3BECTHOMY KOJIMUYECTBY BEILIECTBA, MACCE
W11 00bEMY OJJHOTO U3 YYaCTBYIOIIMX B PEaKIH BEIECTB, pacy€Thl Macchl (00bEMa, KOJIMYECTBA
BELIECTBA) IPOAYKTOB PEAKLMH, €CIU OJJHO U3 BELIECTB UMEET IPUMECH.

XuMus H )KU3Hb

Ponp xuMun B o0GecriedeHnu HKOJIOTMUECKOM, SJHEPreTHYecKOl 1 MUILEeBOM 0e30nacHoCTH,
pa3BUTHU MeIULUHEL. [IoHATHE O HAyYHBIX METOAAX NIO3HAHMS BEIECTB U XMMHUYECKHUX PEAKIIHM.

[IpencraBienus 06 OOIMX HAYYHBIX TPUHIUIAX TPOMBIIIJICHHOTO NOTYYESHUS BaXKHEUIITIX
BEILECTB.

YenoBek B MHUpE BEUIECTB M MAaTEPUAOB: BAXKHEHIINE CTPOUTENBHBIE MaTepHallbl,
KOHCTPYKLIMOHHBIE MaTepHualbl, KPACKH, CTEKJIO, KEpaMUKa, MaTepuaibl i1 SJIEKTPOHUKH,
HaHOMAaTePHaJIbl, OpPraHMUECKUE U MUHEPAIbHBIC YJ00pEHUS.

XUMHUS M 310POBbE 4YEJIOBEKA: MPAaBWIA HCIOJIB30BAaHUSA JICKAPCTBEHHBIX IIPENAaparoB,
paBuiIa 6€30MacHOr0 MCIOJIb30BAaHMSI ITPENapaToB ObITOBOM XMMUM B TOBCEHEBHOM KU3HU.

Me:xnpeaMeTHbIE CBSI3H.

Peanu3zanus MeXnpeaMeTHBIX CBA3€H NMpU U3yuyeHUH OO0IEl M HEOPraHUYECKONW XMMHHU B
11 xnacce ocyuiecTBs€TCs Yepe3 UCIOIb30BaHUE KAaK OOLIUX €CTECTBEHHO-HAYUHbIX NMOHSTHH,
TaK WU NOHSTHUH, ABISAIOMIMXCA CUCTEMHBIMU JJI OTIENBHBIX IIPEAMETOB €CTECTBEHHO-HAYYHOTI'O
LUKJIA.

OO0mme ecTecTBEHHO-HAYYHbIC IOHATHUS: HAYYHBIH (aKT, TUIIOTE3a, 3aKOH, TEOPHS, aHAIIU3,
CUHTE3, KJacCU(pUKalusi, NEepPUOAUYHOCTb, HaONIOJEHNUE, OHKCIEPUMEHT, MOJEIUPOBaHUE,
U3MEPEHHUE, ABJICHUE.

®dusnka: Marepus, JHEpPrus, macca, aroM, JJIEKTPOH, NPOTOH, HEUTPOH, WOH, U30TOII,
PaAMOaKTUBHOCTb, MOJIEKYJa, YHEPreTUUECKUN ypOBEHb, BEILIECTBO, TEIO, 00BEM, arperatHoe
COCTOSTHUE BEIIECTBA, PU3NYECKUE BEINYUHBI U €IUHULIBI UX U3MEPEHHUS, CKOPOCTb.

buonorus: knerka, OpraHu3M, 5KOcHCTeMa, Ouocdepa, Makpo- M MHKPODIEMEHTHI,
BUTaMMHBI, 0OOMEH BELIECTB B OpPraHU3MeE.

["'eorpadusi: MuHEpasbl, TOPHBIE TOPO/IbL, TOJIE3HBIE HCKOMIAEMBbIE, TOIIJIUBO, PECYPCHI.

TexHOIOrns: XUMUYECKasl MPOMBIIITIEHHOCTh, METAJUTYPIHsl, IPOU3BOJACTBO CTPOUTEIIBHBIX

MaTcepHrajoB, CEIbCKOXO03S1CTBEHHOE IMpoOnu3BOACTBO, MMUIICBasa MPOMBIINIJICHHOCTD,
@apMaHCBTquCKaH IMPOMBINIJICHHOCTD, IIPpOU3BOACTBO KOCMCTHUYCCKUX npenaparos,
IMPONU3BOJACTBO KOHCTPYKIMUOHHBIX MaTcpHraiosB, OJICKTPOHHAA MIPOMBIIIJIICHHOCTD,

HaHOTCXHOJIOTHH.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHHU HA
BA30BOM YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUSA

JIMYHOCTHBIE PE3YJIBTATbBI

®I'OC COO ycranaBnmuBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOCHHUS OOYYArOIIMMHUCS
IporpaMM CpeAHEro oOIero oopazoBaHHs (JIMYHOCTHBIM, METANPEIMETHBIM U NPEIMETHBIM).
Hayuno-mMeronnyeckoil OCHOBOM i pa3pabOTKU IUIAHUPYEMBIX pPE3yJbTaTOB OCBOCHUS
MPOrpaMM CpeHEro 00IIero 00pa3oBaHus ABISETCS CUCTEMHO-IEATEIbHOCTHBINA MOIXO/.

B cooTBeTCTBUM C CHUCTEMHO-ICSTEIBHOCTHBIM IOAXOJOM B CTPYKTYypEe JIMYHOCTHBIX
PEe3yIbTATOB OCBOCHHUS MPEIMETa « XUMHsD Ha YPOBHE CPETHETO 00IIero 00pa3oBaHusl BbIICICHBI
CJIETyIOIINE COCTABIISIOIINE:

OCO3HaHHE O0YYaIOUIMMUCS POCCUHCKON TpaKIAHCKOM HACHTUYHOCTH — TOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOSTEIIbHOCTH M CAaMOOTIPEICIICHUIO;

HAJIMYME MOTUBAINH K 00yUeHHIO;

[[EJICHAIIPABICHHOE PAa3BUTHE BHYTPEHHUX YOCSKICHHH JTUYHOCTH HA OCHOBE KITFOUEBBIX
[EHHOCTEH ¥ UCTOPUUYECKUX TPAIUIIMIA 6a30BOM HAYKU XUMUU;

TOTOBHOCTh M CHOCOOHOCTH OOYyYalOMIMXCSl PYKOBOJCTBOBAaTHCSI B CBOCH AEATEIHHOCTH
[IEHHOCTHO-CMBICJIOBBIMH ~ YCTAHOBKAMH, NPUCYIIMMH IEJIOCTHOH CHCTEME XHMHUYECKOTO
o0Opa3zoBaHus;

HAJIMYUE TPABOCO3HAHUS JKOJOTUYECKOW KYJIbTYpbl U CIOCOOHOCTH CTaBUTh ILENU U
CTPOWTH )KU3HEHHBIC TIAHBI.

JIMYHOCTHBIE PE3YIIBTATHl OCBOCHHS MPEIMETa « XUMHSD JOCTHTAIOTCS B €IMHCTBE YIEOHOMH
U BOCIIUTATEIbHOMN JEATENIbHOCTH B COOTBETCTBUU C TYMAHUCTHUECKUMH, COLIMOKYJIbTYPHBIMH,
JYXOBHO-HPABCTBEHHBIMU IEHHOCTSAMU U HJ€ajJaMH POCCHUHCKOr0 TpakIaHCKOTro OOIIecTBa,
NPUHATHIME B OOIIECTBE HOpPMaMH M TMPAaBHJIAMU TMOBEICHHS, CIOCOOCTBYIOUIMMHU MpoIeccam
CaMOTIO3HAHUSI, CAMOPA3BUTHS X HPAaBCTBEHHOTO CTAHOBJICHHS JTMYHOCTH 00YYaIOIIMXCS.

JIMuHOCTHBIE Pe3yJbTAaThl OCBOCHUS NMpenMeTa «XUMUS» OTpaxaroT cOpPMHUPOBAHHOCTh
OTIbITA IT03HABATEIbHON U IPAKTUYECKOH AEATEIbHOCTH 00YYaOLIMXCS IO PeaTu3aliy PUHSTHIX
B OOIIIECTBE IEHHOCTEH, B TOM YHCIIC B YACTH:

1) rpamaaHCKOro BOCIIMTAHUS:

0CO3HaHMsI O0YYAIOIUMHKCS CBOMX KOHCTUTYLIMOHHBIX MpaB U 00S3aHHOCTEH, YBaXKEeHUs K
3aKOHY U MPABOIOPAIKY;

NPEICTaBICHUS O COIMHUAIBHBIX HOpPMaxX M MpaBHJIaX MEXJIMYHOCTHBIX OTHOINCHHWHA B
KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOW EATEIILHOCTH MPH CO3JaHUM YYEOHBIX MPOEKTOB,
peleHnH yueOHBIX U IMO3HABATEIbHbIX 33124, BHINTOJTHEHUN XUMHUYECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTH TIOHUMATh W MIPHHUMATh MOTUBBI, HAMEPEHHSI, IOTHKY W apTyMEHTBI IPYTHX
NIPY aHAJIN3€ Pa3IMYHBIX BUJOB yUEOHOH e TETbHOCTH;

2) IaTPHOTHYECKOT0 BOCIINTAHMSA

[IEHHOCTHOTO OTHOIIEHUS K HCTOPUYECKOMY M HAyYHOMY HACJIECIUI0 OTEUYECTBECHHOMH
XUMUH;

YBaKEHHS K IPOIECCY TBOpYECTBA B OOJACTH TEOPHH M TPAKTHYECKOTO TPUMEHEHUS
XMMHHU, OCO3HAHUS TOTO, YTO JOCTHIKEHHSI HAyKH €CTh Pe3yJIbTaT [UIMTENbHBIX HAOMIOJICHHIH,
KPOIOTIIMBBIX IKCIIEPUMEHTAIBHBIX TOUCKOB, MOCTOSIHHOTO TPYAa YUEHBIX U MPAKTUKOB;



WHTEpeCa M I[I03HABATEJIbHBIX MOTHBOB B IMIOJIYYEHUHM U MOCIEAYIOIIEM AaHAJINA3E
uH(OPMAIIUHU O MEePEIOBBIX JOCTIKECHUSIX COBPEMEHHON OTEUECTBEHHON XUMHUH;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSL:

HPaBCTBEHHOI'O0 CO3HAHMS, STHUYECKOTO MOBEICHHS;

CIIOCOOHOCTH OLIEHUBATh CUTYAIlMH, CBA3aHHbIC C XUMUUYECKUMH SIBIICHUSIMU, U TPUHUMATh
OCO3HAHHBIE PELICHUs, OPUCHTUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IICHHOCTH;

TOTOBHOCTH OLICHUBATh CBOE IIOBEICHUE W IOCTYIIKM CBOMX TOBApPHILEH C MO3HUIUI
HPaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE MOCIEACTBUN ITUX MOCTYIIKOB;

4) popMupoBaHUs KYJbTYPbI 310POBbS:

NOHMMAaHHUA LEHHOCTEH 310poBOro M Oe30macHoro oOpas3a KHU3HH, HEO0O0XOIUMOCTH
OTBETCTBEHHOT'O OTHOIIICHUS K COOCTBEHHOMY (DM3MUYECKOMY U TICUXUIECKOMY 37I0POBBIO;

coOirofeHus MmpaBuil 0E30MacHOr0 OOpalleHUs] ¢ BElIeCTBAaMH B OBITY, MOBCEAHEBHOMU
JKU3HU U B TPYJOBOU J€ATEIbHOCTH;

MOHUMAHUS IIEHHOCTU TPAaBWJI HWHIUBUIYAIHHOTO M KOJUIEKTUBHOTO ©O€301acHOTO
MOBEJICHUS B CUTYAIUAX, YTPOKAIOIINX 3JOPOBbIO U JKU3HU JIIOCH;

OCO3HAHHUA TOCIEJCTBUI M HENPUSATHS BPEIHBIX MPUBBIYCK (YMOTPEOJICHUS aTKOTOJIA,
HApKOTUKOB, KYPEHHUS);

5) Tpya0BOro BOCIUTAHMS:

KOMMYHHKATHBHOW KOMIIETEHTHOCTH B Y4eOHO-HCCIICIOBATEIIBCKOW  JIESATEIBHOCTH,
0OIIECTBEHHO MOJIE3HO, TBOPUECKOM U IPYTUX BUIAX ACSITEIbHOCTH;

YCTAaHOBKM HA AaKTUBHOE Yy4YacTHE€ B PEIICHWHU MPAKTUYECKUX 3a/ad COLHUAIbHON
HaIPaBJIECHHOCTH (B paMKaxX CBOETO KJIacca, IIKOJIbI);

WHTEpeca K MPAKTUYECKOMY HM3YUYCHHIO MPOQPECCUil pa3audHOro poja, B TOM YHCIIEe Ha
OCHOBE MPUMEHEHUS TPEIMETHBIX 3HAHUN 110 XUMHH;

YBaXXEHUS K TPYAY, JHOJAM TpyJa U pe3yJibTaTaM TPYI0BOH AESITEIbHOCTH;

TOTOBHOCTHU K OCO3HAHHOMY BBIOOPY MHIMBUAYATBHOM TPACKTOPUH 0Opa30BaHMs, Oy IyIIei
Mpo(eCCUu U pean3alui COOCTBEHHBIX )KU3HEHHBIX TUIAHOB C YUYETOM JIMYHOCTHBIX HHTEPECOB,
CIOCOOHOCTEN K XUMUU, HHTEPECOB U MOTPEOHOCTEH 00111eCTBa;

6) 3K0JI0TMYEeCKOT0 BOCTTUTAHUS

HKOJIOTUYECKHU 1EJIECO00Pa3HOTO OTHOIICHHS K MPUPOJIE, KaK HCTOYHUKY CYIIECTBOBAHUS
’KH3HH Ha 3eMIIE;

MOHMMAaHHUA TJI00AILHOTO XapakTepa SKOJIOTHUECKUX MPoOIeM, BIMSHHUS SKOHOMHUYECKHX
MPOLIECCOB HA COCTOSIHUE MPUPOIHON U COLUATBHOM CpEIbl;

OCO3HAHUS HEOOXOJAMMOCTH MCIIOB30BaHUS JOCTIKCHUH XUMUU JJIS PEIICHHS BOIIPOCOB
PaIrMOHAIBHOTO MPUPOJIONIOJIH30BAHNS,

AKTUBHOTO HENPUATHS JEUCTBUM, MPUHOCSIIMX BPEI OKPY’KaoIIed MpUPOIHOM cpene,
YMEHHS TPOTHO3UPOBATh HEOIArONMPUSATHBIC JKOJIOTMUYECKUE MOCISACTBHS MPEIIPUHUMAEMBIX
JIEMCTBUN U MPEAOTBPAILLATh UX;

HaJUYMsl PA3BUTOTO AKOJOTHYECKOTO MBIIUICHUS, SKOJOTUYECKOW KYJIBTYpHI, OIBITA
JEATETbHOCTH  SKOJOTWYECKOM HaNpaBICHHOCTH, YMEHHS PYKOBOJCTBOBATHCS HMH B
MO3HABATEILHON, KOMMYHUKATUBHOMN M COIMATBHON MPAKTHKE, CIIOCOOHOCTH U YMEHUS aKTUBHO
MIPOTUBOCTOSATH UICOJIOTHH XeMO(DOoOuH;

7) HEHHOCTH HAYYHOI'O MO3HAHUSA:

c(OPMUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAYKU U OOIIECTBEHHOU MTPAKTUKY;



NOHUMAaHMs CHeUM(UKH XUMHHM Kak HayKd, OCO3HaHMA €€ poiu B (OPMHPOBAHUU
PaLMOHATILHOTO HAyYHOT'O MBIIUICHHUS, CO3/IaHUH LIEJIOCTHOTO NPEACTABICHUs 00 OKpYIKaIOIIeM
MHUpE KaK O €JUHCTBE IPUPOJBI U YEJIOBEKA, B IIO3HAHWM IIPUPOJHBIX 3aKOHOMEPHOCTEH U
peLeHny IpoodaeM COXpaHEeHHs! IPUPOIHOTO PABHOBECHS;

yOex1EHHOCTH B 0CO0OM 3HAUMMOCTH XHMMHUM JUIsl COBPEMEHHOW LMBUIM3ALUU: B €€
TYMaHHCTUYECKON HANpaBI€HHOCTH M BAXXHOH pPOJM B CO3JaHMHM HOBOW 0a3bl MaTepUAIbHOM
KYJIBTYPBI, PEHICHUH TI00aJbHBIX MPOOJIEM YCTOHUMBOTO Pa3BUTHS YEIOBEUECTBA — CHIPHEBOM,
SHEpPreTM4ecKoil, MNUIIEeBOM UM HKOJOTMYECKOM O0e30macHOCTH, B PAa3sBUTHUHM  MEIMIIMHBL,
00eCreyeHn! yCIOBHUI YCIIEIIHOro TPy ia U 3KOJIOIMYECKH KOM(POPTHOM KU3HU KaXKJOr0 4JeHa
00I11eCTBA;

€CTECTBCHHO-HAy4YHOM TIPaMOTHOCTH: IIOHMMAaHHUS CYIIHOCTM METOJOB IIO3HAaHMA,
UCIIOJIb3YEMBbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH MCIIOJb30BaTh MOJy4YaeMble 3HAHUS IS
aHau3a U OOBSACHEHMS SIBIICHUM OKpY’KAalOIIEro MHUpa M HPOMCXOIAIIMX B HEM H3MEHEHMH,
YMEHUs JAeTaTh 000CHOBAaHHBIE 3aKITFOUEHHS Ha OCHOBE HAyYHBIX (DAKTOB M MMEIOLIMXCS TaHHBIX
C LEJBIO ITOJIYYEHUS JOCTOBEPHBIX BBIBOIOB;

CIOCOOHOCTH CAMOCTOSITEIILHO UCIOJIb30BATh XMMUYECKHUE 3HAHUS JJIS PELICHUs TPpobiieM
B PEAJIbHBIX )KU3HEHHBIX CUTYALMSIX;

MHTEpeca K ITO3HAHUIO U HCCIIE0BATENbCKOM ACSTEIBHOCTH;

TFOTOBHOCTH M CIOCOOHOCTH K HENpPEpbIBHOMY OOpa30BaHMIO U caMOOOpa3oBaHMIO, K
AKTUBHOMY IIOJYYCHMIO HOBBIX 3HAaHUM 10 XMMHMM B COOTBETCTBUM C JKU3HCHHBIMU
HOTPeOHOCTAMY;

MHTEpeca K OCOOCHHOCTSIM TPY/la B Pa3IMYHbIX cpepax nmpodeccHoHaNbHON AeITEeIbHOCTH.
METANPEAMETHBIE PE3YJIbTATHI

MertanpeaMeTHbIe pe3yJIbTaThl OCBOCHUS YYEOHOTrO IMpeaMeTa «XUMHS» Ha YPOBHE
cpeaHero odmiero 0opa3oBaHus BKIIFOYAIOT:

3HauMMBble 175 (OPMHUPOBAHMSI MHUPOBO33PEHUS OOYHAIOIIMXCS MEXIUCUUIUIMHAPHBIE
(MexXnpenMeTHbIE) OOIIeHAYYHbIE TIOHATHS, OTPAXKAOIME [IEJIOCTHOCTh HAYYHOU KapTUHBI MUpa
U crienu(UKy METO/IOB TIO3HAHUS, CIIOJIb3YEMbBIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO,
DHEPTUs, SBJICHHUE, MPOIECC, CHCTEMa, HAY4YHBIH (aKkT, MPHHIUI, THIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOpHs, UCCIIC0BaHUEe, HAOI0ICHHE, H3MEPEHHUE, SKCIIEPUMEHT U JPYTHUE);

YHUBEPCAJIbHBIE y4ueOHbIe JNENCTBUSA (mo3HaBaTeNbHbIE, KOMMYHUKATUBHBIE,
peryJsTHBHBIE), oOecreunBarone (HOpMUpOBaHHE (PYHKIIMOHATBHOH TI'PaMOTHOCTH H
COILMAIbHOM KOMIIETEHIMH 00yUaroIInXCs;

CHOCOOHOCTh  OOYYarONmUXCSA  HMCIOJIb30BaTh ~ OCBOEHHBIE  MEXIMCIUIUIMHAPHBIE,
MHPOBO33PCHUYCCKHUE 3HAaHUA W YHHBCPCAJIBHBIC y‘-Ie6HI)Ie )IeﬁCTBHSI B IIO3HABAaTEILHOU U
COILMAJIbHOM MTPAKTHKE.

MertanpeaMeTHbIe pe3yJIbTaThl OTPAKAIOT OBJIAJCHUE YHUBEPCAIbHBIMH YYCOHBIMHU
MMO3HaBaTCJIbHBIMHA, KOMMYHUKATHBHBIMHU U PETYIATUBHBIMHA HeﬁCTBHﬂMH.

OBJ]al]eHI/le YHUBEPCAJIbHBIMHA y‘leﬁHBIMI/I nmo3HaBaTCJIbHbBIMU HeﬁCTBHﬂMH:

1) 6a3oBble JIOTHYECKHUE eI CTBHS:

CaMOCTOSITENILHO (POPMYJIMPOBAaTh W  aKTyaJlM3HpPOBAaTh MPOOJEMY, BCECTOPOHHE €&
paccMaTpUBaTh;

ONpeNeNATh eI ACATEIbHOCTH, 3aJaBas MapaMeTpbl W KPUTEPHUH WX JIOCTHIKCHU,
COOTHOCHUTD PC3YJIbTAThI ACATCIIBHOCTU C IOCTABJICHHBIMU LICIISIMU



HCIIOJIb30BaTh MPU OCBOCHUHM 3HAHMNA NPHUEMBI JIOTHYECKOTO MBILIUICHUS — BBIICIATH
XapakTepHble TNPU3HAKK TIOHSATHMM W yCTaHaBIMBaTb HUX B3aUMOCBSA3b, HCIIOJIb30BATh
COOTBETCTBYIOIUE MOHATUS Il OOBSICHEHHSI OT/ICIbHBIX (PaKTOB U SIBICHUIA;

BbIOMpATh OCHOBAHUS U KPUTEPUHU U1 KJIacCU(UKALIMY BEIIECTB U XMMHUUECKHUX PEaKIIHii;

YCTaHABIIMBATh MPUUNHHO-CJIE/ICTBEHHBIEC CBSI3U MEXK/y U3y4aeMbIMU SIBJICHUSIMU;

CTPOUTH JIOTHUECKUE PACCYKACHUS (MHIYKTUBHBIC, JIeTyKTHBHBIC, 10 aHAJIOTHH ), BBISIBIIATH
3aKOHOMEPHOCTH M MPOTHUBOPEUUSI B PACCMAaTPUBAEMBIX SBJICHUSX, (DOPMYyIHUpPOBATH BBIBOJBI U
3aKIIIOUCHUS;

IPUMEHSTh B IPOLIECCe MO3HAHUS, UCIOIb3YEMble B XUMHHM CHMBOJUYECKHE (3HAKOBBIC)
MO/JIEJIH, TPE0OPA30BbIBATH MOJIEIbHBIE IIPECTABICHNS — XUMUYECKUH 3HAK (CUMBOJI) 3JIEMEHTA,
XUMHUYecKkass (GopMysa, ypaBHEHHE XHMHYECKOM peakuud — TpUd pPELHIeHUH Y4eOHBIX
MO3HABATENIbHBIX U MPAKTUYECKHX 3a/1a4, IPUMEHSITh Ha3BaHHbBIE MO/IETIbHBIC MPECTABICHUS JIJIS
BBISIBJICHUSI XapaKTEPHBIX MPU3HAKOB U3yYaeMbIX BEIIECTB U XUMUYECKUX PEAKIUH.

2) 6a3oBbIe HCCIeA0BaTEIbCKUE el CTBUS:

BJIa/IETh OCHOBAMHU METO/I0B HAYYHOI'O TO3HAHUS BEILIECTB M XUMUYECKUX PEAKIUI;

dbopMynupoBaTh LEIM M 3aJa4d  HMCCIEAOBAaHUSA, HCIOJIB30BaTh IIOCTABICHHBIE U
CaMOCTOSITENbHO CHOPMYIHPOBAHHBIE BOMPOCHI B KAUECTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
JUIsl QOPMHUPOBAHUS TUIIOTE3BI IO MPOBEPKE MPABUIIBHOCTH BBICKA3bIBAEMbIX CYKJIEHUN;

BJIQ/IETh HAaBBIKAMU CAMOCTOATEIBHOTO IUIAHUPOBAHUSA M TNPOBEACHUS YUCHHUUECKUX
9KCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIIO/IaTh 32 XOJIOM IPOIEcca, CaMOCTOSATEIbHO
MPOTHO3UPOBATh €ro pe3ylbTaT, (OopMyIUpoBaTh OOOOIIEHHS U BBIBOJBI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTATOB MCCIIEJOBAHMSI, COCTABIIATh OOOCHOBAHHBINA OTYET O MPOAETAHHON
pabore;

npuoOpeTaTh ONBIT YYEHHYECKOM HCCIIEOBAaTENIbCKOM M MPOEKTHOH JeATeNbHOCTH,
HPOSIBIATH CIIOCOOHOCTh W TOTOBHOCTh K CaMOCTOSATENBHOMY IIOMCKY METO/OB peIIeHUs
MPAKTUYECKHX 3ajay, IPUMEHEHUIO Pa3IMYHbIX METO/I0B [TO3HAHUS.

3) padora ¢ unopmaumeii:

OpUEHTUPOBAThCA B PA3NUYHBIX HCTOYHUKAaX uWHpopManmu (HayYHO-TIOMYJIsIpHAS
JaUTepaTypa XHMHYECKOTO COJEp)KaHUs, CIpaBOYHbIE TOCOOMs, pecypchl HTepHera),
aHAIM3UPOBATh MH(POPMALIUIO PA3IUYHBIX BUAOB U (POPM MpECTaBIEHUS, KPUTUYECKH OLIEHUBATh
e€ I0CTOBEPHOCTh U HEMPOTHUBOPEUYHUBOCTH;

(GopMyIMpOBaTh 3ampOChl M TMPUMEHATh Pa3IMYHbIE METOJAbI NpPH IOHCKE U OTOOpe
uHpOopMaLKu, HeOOXOIMMOM [T BBITOJIHEHHS YU€OHbBIX 3a/1au OMpPEaeIEHHOTO THIIA;

nproOpeTaTh OMBIT HCIIONB30BaHHS WH(POPMAIMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTUH U
Pa3IMYHbIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO BBIOMPATh ONTUMANbHYIO (OPMY NpEACTaBICHUsT UHPOPMALIUU (CXEMBI,
rpaduku, TuarpaMMsl, TaOIUIBI, PUCYHKU U IPYTHUE);

UCIIONIb30BaTh HAy4YHBIM S3BIK B KayecTBe CpeAcTBa NpuU paboTe C XUMHUYECKOU
uH(popMallMel: NPUMEHATh MEXIpeAMeTHble ((u3nyecKue M MaTeMaTHYecKue) 3HAKU U
CUMBOIIBI, (hopmyIbl, aOOpEeBHATYPHI, HOMEHKIATYPY;

UCIIOJIb30BaTh U MPe0Opa3oBbIBaTh 3HAKOBO-CUMBOJIUYECKUE CPEICTBA HATIISTHOCTH.

OsJiaieHne YHUBEPCAIbLHBIMH KOMMYHUKATHBHBIMH JeHCTBHSAMU:

3aJjaBaTh BOMPOCHI MO CYIIECTBY OOCYKIaeMON TEMbl B XOJ€ JAUAJIOra W/WIH JUCKYCCHUH,
BBICKa3bIBaTh HJIEH, (OPMYIHPOBATH CBOU MPEIOKEHUS OTHOCUTEIIHO BBIIIOJHEHUS
MPEJI0KEHHOM 3a/1auu;



BBICTYIIaTh C TNpE3eHTalMeil pe3yJbTaTOB MO3HABATEIBHOW AEATEIbHOCTH, MOTYYEHHBIX
CaMOCTOSITEJIbHO MJIM COBMECTHO CO CBEPCTHHUKAMHU TIPU  BBIMIOJHEHUH XUMHUYECKOTO
OKCIIEPUMEHTA, MPAKTUYECKOH pabOThl MO WCCICIOBAHWIO CBOMCTB W3y4YaeMbIX BEIECTB,
peanu3zanuu y4eOHOTO MpoekTa U (OPMYJIHUPOBATH BBIBOJBI IO PE3yJIbTaTaM MPOBEIEHHBIX
HCCJIEIOBAHUM IMyTEM COTJIACOBAHMSI MMO3ULIUN B XOJ€ 00CYkIeHUS U 0OMEHA MHEHHSIMH.

OBjaieHHe YHHUBEPCAJIbHBIMY PEryJsiTHBHBIMU JA€CTBUAMM:

CaMOCTOSITEJIbHO TUTAHUPOBATH M OCYLIECTBJISTH CBOIO IMO3HABATENIbHYIO JEATEIbHOCTD,
omnpezenss e€ UeNu U 3a/ladd, KOHTPOJIUPOBATh M MO MEpe HEOOXOIMMOCTH KOPPEKTHPOBATH
npeyiaraeMblii arOpuUTM JEUCTBUN NPU BBHIMNOJHEHUHM y4eOHBIX U HCCIIEIOBATEIbCKUX 33/1ad,
BEIOHMpaTh HanOomee YPHEeKTUBHBIN CIIOCOO WX PEIICHUS ¢ YYETOM MOTYyYeHUS] HOBBIX 3HAHUH O
BEIIECTBAX U XUMHUYECKUX PEAKIIUIX;

OCYIIECTBIISITH CAMOKOHTPOIIb CBOEH AESITEIbHOCTH HA OCHOBE CAMOAHAaJIN3a U CAMOOLICHKH.

INPEAMETHBIE PE3YJIBTATbBI
10 KJIACC

[IpeameTHbIe pe3ynbTaThl OCBOEHUS Kypca «OpraHndyeckas XuMHUsh» OTPaKaroT:

c(hOpMUPOBAHHOCTD MPEACTABICHUN O XUMHUYECKON COCTABJISIFOIEH €CTECTBEHHO-HAYYHON
KapTUHBI MHPA, POJU XMUMHH B TIO3HAHWU SIBJICHHHA TPUPOJIBI, B (GOPMUPOBAHUH MBIIIICHHUS U
KyJIbTYpbl JIMYHOCTH, €€ (YHKIMOHAIBLHOM TPAaMOTHOCTH, HEOOXOIUMOW Ui pelieHus
MPAKTUYECKUX 3a7ad M HKOJIOTMYECKH OOOCHOBAHHOTO OTHOLIEHHS K CBOEMY 3/I0POBBIO U
MIPUPOJHON Cpelie;

BIIQJICHUE CHUCTEMOM XWMHYECKMX 3HAHUM, KOTOpas BKJIOYAET: OCHOBOIOJIArarolue
HNOHATUS (XUMUYECKUH JIEMEHT, aTOM, 3JIEKTPOHHAs 000JI0UKa aTOMa, MOJIEKYJIa, BaJICHTHOCTb,
AIIEKTPOOTPHUIIATETILHOCTh, XHUMHUYECKasi CBS3b, CTPYKTypHas Qopmyna (pa3BépHyTas U
COKpaiéHHasl), MOJb, MOJISIpHAs Macca, MOJSPHBIE 00BEM, YIIEpOAHBIA  CKeJeT,
(GyHKIMOHAIbHAS TPyMNa, paJuKan, W30MEpHUsi, MU30MEpPbl, TOMOJOTUYECKUN psia, TOMOJOTH,
YIJIEBOJAOPOABI, KACIOPOA U a30TCOJAEpIKAIIME COCAVMHEHUS, MOHOMED, MOJIUMED, CTPYKTYPHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COSIMHEHMS]); TEOPUU U 3aKOHBI (TEOpUsI CTPOCHUSI OpPraHNYEeCKUX
BemectB A. M. byTiepoBa, 3akOH COXpaHEHHS MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CHMBOJIMYECKHI SI3bIK XMUMHUHW; MHPOBO33PEHUYECKHUE 3HAHMS, JICKAIINE B OCHOBE IMOHUMAaHUSA
MPUYHMHHOCTH U CUCTEMHOCTH XUMHYECKUX SBJICHHUM, (DaKTOJIOTHUUECKHE CBEJICHUSI O CBOWMCTBAX,
cocTaBe, OMyuYeHUHU U 0€30MaCHOM MCIOJIb30BAHUY BaXXHEHIIIUX OPraHUYECKUX BEIIECTB B OBITY
Y NIPAKTUYECKOU JIESITENBHOCTH YEIOBEKA;

c(hOpMUPOBAHHOCTh YMEHUI BBISABIIATH XapaKTEPHBIC MPU3HAKK MOHSATHH, YCTaHABINBATH
UX B3aMMOCBS3b, HCIIOJIb30BATh COOTBETCTBYIOIINE TOHATHUS IIPU ONMCAHUM COCTaBa, CTPOEHUS U
MIPEBPALLEHUI OPraHUYECKUX COCAUHECHUM;

c(OpMUPOBAHHOCTh YMEHHUI HCIOJB30BaTh XUMHUYECKYIO CHUMBOJIMKY JJISI COCTABIICHUS
MOJIEKYJIIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIMEHHON) (OPMYIT OPraHUYECKHX BEUIECTB
Y YpaBHEHU XMMHUUYECKUX PEaKIWid, U3rOTABINBATh MOJEIH MOJIEKYJ OPTaHHMYECKUX BEIIECTB
JUTSL WIUTIOCTPALIMU UX XUMHYECKOTO M MPOCTPAHCTBEHHOTO CTPOCHHS;

c(hOpMUPOBAHHOCTh YMEHUI YCTaHABINBATH MPUHAICKHOCTh H3yUYEHHBIX OPTaHUYECKHIX
BEIIECTB 10 HX COCTaBy U CTPOEHHUIO K OINpeAeNéHHOMY KIACCy/TpyIle COeIUHEHUN
(YrieBomopobl, KHCIOPOA M a30TCOAepXkalllie COENWHEHHUS, BBICOKOMOJIEKYJISIPHbBIE
COCIMHEHUS), JaBaTh MM Ha3BaHMA No cucremarndeckoil Homenkiatype (IUPAC), a Taxxke



IPUBOANUTh TPUBHAJIbHBIE HA3BAaHMUS OTICJIBHBIX OPraHUYECKHUX BELIECTB (ITWJIEH, HPOIMMIIEH,
alleTUJICH, STHJICHIJIMKONb, TJIMLEPHUH, (eHoi, (opMalbIeTHa, aueTaabAerH]l, MypaBbUHAS
KHCJIOTa, YKCYCHAasl KUCIIOTa, OJIEMHOBAs KUCIIOTA, CTEAPUHOBAS KUCIIOTA, TIIOK03a, (PPyKTO3a,
Kpaxmall, [eJUII0J103a, TJIULHH);

c(OPMHPOBAHHOCTE YMEHHUS ONPEAETATh BHUJbl XUMHUYECKOM CBSI3M B OPraHUYECKHUX
COEIMHEHUSX (OIMHAPHBIE U KPATHBIE);

c(OPMHPOBAHHOCTh YMEHHS TNPHUMEHSATh MOJOXKEHHUS TEOPUH CTPOCHUS OPraHUYECKUX
BemecTB A. M. bytnepoBa a1 0ObsICHEHHS 3aBUCHMOCTH CBOICTB BEILECTB OT MX COCTaBa U
CTPOEHHUS; 3aKOH COXPaHEHUs MacChl BEIIECTB;

c(OPMHPOBAHHOCTh YMEHHMH XapaKTEepPU30BaTh COCTaB, CTPOCHHUE, (U3UUYECKUE U
XUMHUYECKHE CBOWCTBA TUIIMYHBIX IPEICTABUTENIECH PA3IMUHbIX KIACCOB OPraHUYECKUX BELLECTB
(MeTaH, 3TaH, STWJEH, NPONMWJEH, aleTwieH, OyragueH-1,3, MerwiOyraaueH-1,3, OeHzo,
METaHOJI, 3TaHOJI, STWICHIJINKOJb, TJUIEPUH, (EHOJ, aleTalblerul, MypaBbUHAs U YKCyCHas
KHUCIIOTBI, TJIOKO3a, Kpaxmaj, ILeJUI0103a, aMHUHOYKCYCHas KHCIOTa), WUIIOCTPUPOBATh
TEHETUYECKYIO CBSI3b MEKJIYy HUMU YPaBHEHUSMU COOTBETCTBYIOIIMX XMMHUYECKUX pEaKLUl C
UCIIOJIb30BAaHUEM CTPYKTYPHBIX (HhOpMYJI;

c(OPMHPOBAHHOCTh YMEHHS XapaKTepu30BaTb HCTOYHUKHU YTJIEBOAOPOAHOTO ChIPbS
(He(Th, MPUPOAHBIA Ta3, yroib), CHOCOOBI MX MEPepabOTKH M MPAKTUYECKOE NMPUMEHEHHE
IPOJIYKTOB MEPEPadOTKH;

c(OPMHUPOBAHHOCTh YMEHUH MPOBOJAUTH BBIUUCIEHHUS I10 XUMHYECKUM YPABHEHUSIM
(Macchl, 00bEMa, KOJTMYECTBA HCXOJHOTO BELIECTBA MITU IPOAYKTa PEAKIIMHU 110 U3BECTHBIM Macce,
00BEMY, KOJIMUECTBY OJHOTO U3 UCXO/HBIX BEILIECTB I IPOJYKTOB PEAKIUN);

c(hOopMUPOBAHHOCTh YMEHUH BJIQJIETh CUCTEMOMN 3HAHUN 00 OCHOBHBIX METOJIaX HAYYHOTO
MIO3HAHMS, MWCIONb3YEMbIX B XWUMHUU IIPU M3YYEHUHM BEIIECTB M XUMHUYECKHX SIBJICHUUN
(HaOmofieHMe, M3MEpeHHe, HKCIEPUMEHT, MOJAEIMPOBAHUE), HCIOIb30BATh CHCTEMHBIE
XUMHUYECKHE 3HAHUSI ISl IPUHATHS PELIEHUH B KOHKPETHBIX )KU3HEHHBIX CUTYalIUSX, CBSI3aHHBIX
C BEIIECTBAMHU U X IPUMEHEHUEM;

c(OpPMHPOBAHHOCTh YMEHMH COOJIOAAThH MpaBUiia MOJIb30BAHUS XMMHUYECKOW MOCYAOH U
71a00paTOpPHBIM 000PYAOBAaHUEM, A TaK)Ke MpaBUiIa OOpAIIEHUs C BEIIECTBAMH B COOTBETCTBHH C
MHCTPYKUHUSMHU IO BBIITOJHEHUIO JJa0OPATOPHBIX XUMUYECKUX OIBITOB;

c(OpMUPOBAHHOCTh YMEHHUH IUJIAaHUPOBATh M BBINOJHATh XUMHYECKUN JKCHEPUMEHT
(peBpallleHus] OPraHNYeCKUX BEIECTB IPU HAarpeBaHHM, MOJyYEHHE STHIIEHA M M3yYEHHE €ro
CBOWCTB, KaUECTBEHHBIE PEAKIINU OPIraHUYECKUX BEIIECTB, I€HATYpaLus OSJIKOB [P HarpeBaHHH,
IIBETHBIE PEAKITNH OCJIKOB) B COOTBETCTBHH C ITPAaBUIIaMU TEXHUKHU O€30MaCHOCTH ITPH 00paIieHun
C BeILIeCTBaMH U J1aOOPaTOpHBIM 00OPYIOBaHHEM, MPEACTABIATH PE3YyIbTaThl XUMHYECKOIO
JKCIEepUMEHTa B (OpPME 3alUCH YPABHEHUH COOTBETCTBYIOIIMX peakiuidl U (OpMyIHpPOBATH
BBIBOJIbI HA OCHOBE ATHX PE3YJIbTaTOB;

c(OpMUPOBAHHOCTh YMEHHH KPUTHYECKH aHAIU3UPOBATh XUMHUYECKYIO HH(OpMAaIHIO,
MOJTy4aeMyI0 U3 Pa3HbIX HCTOUHUKOB (CpelICTBAa MaccoBOi nHpopmaiuu, MHTepHET U ApyTUX);

c(OPMHPOBAHHOCTh YMEHHMH COOJIOJaTh MpaBWiIa SKOJOTMYECKH IIeJIeCO00pa3HOTro
NOBEJICHUS B OBITY M TPYJOBOH JEATENBHOCTH B LENSAX COXPAHEHHS CBOEro 370pOBbsS U
OKpYXaroIlel MpUPOJHOM cpenbl, OCO3HABaTh OMACHOCTh BO3CHCTBHS Ha >KMBBIE OPTaHU3MBbI
onpeAeNéHHBIX OpraHMYecKUX BellecTB, MoHuMMas cMbici mnokaszarens [1/IK, mosicHaTe Ha
IpUMepax CrocoObl YMEHBIICHUSI U MPEAOTBPAIICHUSI UX BPEIHOTO BO3JCHCTBUS HAa OPraHU3M
4eJI0BEKa;



JUIsi 00y4YarolMXCsl ¢ OrPaHUYCHHBIMU BO3MOXHOCTSIMU 370POBbsI: YMEHUE MPUMEHSThH
3HaHHUS 00 OCHOBHBIX JOCTYITHBIX METO/IaX MIO3HAHUS BEIIECTB M XUMUYECKUX SBJICHHIA,

JUTSL CTICTIBIX M CTA00BUISIINX O0YYAIONIMXCS: YMEHHUE UCTIOIB30BaTh PEIbeHO-TOUCUHYIO
cucreMy o6o3HaueHuii JI. bpaiins mis 3anucu XuMudeckux Gopmy.

11 KUIIACC

[IpenMeTHbIE pe3yabTaThl OCBOCHHS Kypca «O01as 1 HeopraHnueckas XuMus» OTpaxaroT:

c(OpMUPOBAHHOCTH MPECTABICHUN: O XUMHUUECKOH COCTABISIONIEH €CTECTBEHHO-HAYYHOM
KapTUHBI MHPA, POJIU XMUMHH B TIO3HAHWUU SIBJICHUU MPUPOJBI, B (HOPMHUPOBAHUH MBIIUICHUS U
KyJIbTYpbl JINYHOCTH, €€ (YyHKIMOHAIBLHOM TPaMOTHOCTH, HEOOXOIWMOW [UIsl peIIeHUs
MPAKTUYECKUX 3a7ad M HKOJIOTMYECKH OOOCHOBAHHOTO OTHOLIEHHS K CBOEMY 3/I0POBBIO U
IPUPOIHOI cpere;

BIIQJICHUE CHUCTEMOM XWMHYECKMX 3HAHUM, KOTOpass BKIKYACT: OCHOBOIOJATrAOLINE
HOHATHUS (XUMHUYECKHUN 3JIEMEHT, aTOM, U30TOII, S-, P-, d- 3JIeKTPOHHBIC OPOUTAIN ATOMOB, HOH,
MOJIEKyJ1a, MOJb, MOJISIPHBI O0O0BEM, BAJIEHTHOCTb, AJIEKTPOOTPULIATEIHHOCTh, CTEMEHb
OKHUCJICHUS, XUMHUYECKas CBsi3b (KOBQJICHTHAs, WOHHAsA, MeETAJNIMYecKas, BOJOpOJHAs),
KpUCTAIMYECKAsT ~ PEmETKa, TUIBI  XAUMHYSCKHUX  PEAKIUH, pacTBOp, AJICKTPOJIHTHI,
HEDJICKTPOJIUTHI, AJICKTPOJUTUYECKAST TUCCOLUAIUS, OKUCIHUTEIh, BOCCTAHOBHUTEIb, CKOPOCTh
XUMHUYECKON peakliy, XMMUYECKOe PABHOBECHUE); TCOPUU U 3aKOHBI (TEOPHSI DJIIEKTPOIUTUIECKON
nuccouuanuu, nepuoanyeckuit 3akod J[. M. MenaeneeBa, 3aKOH COXpaHEHHUS MacChl BEIIECTB,
3aKOH COXPAaHCHUs W TPEBPAIICHUS SHEPTHH TPU XUMHUYCCKUX PEAKIHAX), 3aKOHOMEPHOCTH,
CUMBOJIMYCCKUH SI3BIK XUMHUHW, MHPOBO33PCHUCCKHE 3HAHWS, JIe)KAIUe B OCHOBE IMOHUMAHUS
MPUYUHHOCTUA M CUCTEMHOCTH XUMHUYECKHX SIBJICHUN, (PaKTOIOTHYECKHE CBEJCHHS O CBOIMCTBAX,
cocTaBe, MOMYyYeHUH M 0€30MacHOM HCMOJIb30BAHUHM BAKHEHIIIMX HEOPTaHWYECKUX BEIIECTB B
OBITY M TPAKTHIECKOH JEATeITLHOCTH YEJIOBEKA,;

c(OpPMUPOBAHHOCTh YMEHUH BBISBIIATH XapaKTEPHBIC MPU3HAKH IMOHSATHH, yCTAHABIIUBATH
UX B3aUMOCBSI3b, HCIIONB30BaTh COOTBETCTBYIOIIME MOHSATHUS MPH OMHMCAHWU HEOPTraHMYECKHX
BEIIIECTB U UX MPEBPAICHUH;

c(OpPMHUPOBAHHOCTh YMEHHUI HCIOJB30BAaTh XUMHUYECKYIO CUMBOJIMKY JIJISI COCTABIICHUS
dopMyJI BENIECTB W YypaBHEHWH XWMHUYECKUX PEAKIUH, CHCTEMATHUYECKYI0 HOMEHKIIATYPY
(IUPAC) u TpuBHalbHBIC HA3BaHHWS OTICIbHBIX HEOPraHWYECKUX BEIIECTB (YrapHbIA ras,
VIIEKUCIBIA Ta3, aMMHUakK, TaméHas W3BeCTh, HETall€Has W3BECTb, MUThEBAs COJa, MUPUT U
ApyTHe);

c(OpPMHUPOBAHHOCTh YMEHUH ONPEAEIATh BAJICHTHOCTh M CTEIICHb OKUCIICHUS XUMHYECKHX
AIIEMEHTOB B COCIMHEHUSIX PA3IMYHOTO COCTaBa, BUJ XUMUYECKOH CBS3U (KOBAJICHTHAsI, MOHHAS,
METaJIJTNYecKasi, BOJOPO/JIHAS) B COSAMHEHMSIX, TUN KPUCTAIUYECKONW PEIIETKH KOHKPETHOTO
BellecTBa (aTOMHAs, MOJICKYJISIpHAs, WOHHAS, METAaJUIMYecKas), XapakKTep cpeibl B BOJTHBIX
pacTBOpax HEOPTaHHMUECKHUX COCTUHCHHIA,

c(hOpMUPOBAHHOCTh YMEHUN yCTaHABIUBATh MPUHAICKHOCTh HEOPTaHMUECKUX BEIIESCTB
M0 MX COCTaBY K ONpeAeNEHHOMY KIIAcCy/TpYyIIe COeNMHEHUH (TIPOCThIE BEIIeCTBA — METAIUIBI U
HEMETaJIIbl, OKCHJIBI, OCHOBAHHUS, KHCIIOTHI, aM()OTEPHBIC THIAPOKCHUJIBI, COJIH);

c(hOpMUPOBAHHOCTh YMEHHUM pacCKpbhIBaTh CMBICH TMepuoandeckoro 3akoHa J[. M.
MengeneeBa W JEMOHCTPUPOBATH €r0  CHCTEMATHU3UPYIOIIYIO, OOBSCHUTEIBHYIO U
IMPOTHOCTUYECKYIO (DYHKIINU;



c(OpMUPOBAHHOCTh ~YMEHHMI  XapaKTepu30BaTh d3JEKTPOHHOE CTPOCHHE aTOMOB
XUMHUUYECKHX 1eMeHTOB 1—4 nepuonos Ilepuonuueckoii cucteMbl XMMHUECKUX 3i1eMeHTOoB Jl. U.
MeHeneeBa, HMCHOJNB3Ys TOHATUS «S-, P-, O-DICKTPOHHBIE OPOHTANINY, «IHEPTETHUYCCKUE
YPOBHU», OOBSICHATH 3aKOHOMEPHOCTHM H3MEHEHHUS CBOMCTB XMMHYECKHUX OJJIEMEHTOB M HX
COEIMHEHUH 10 nepuoaam u rpynnam [lepuogudeckoil cucreMbl XuMuueckux nementos . M.
Menneneena;

c(OpPMHPOBAHHOCTh YMEHUH XapaKTeprU30BaTh (OMUCHIBATh) OOIINE XMMUYECKHE CBOWCTBA
HEOPraHWYECKUX BEUIECTB PA3JIMYHBIX KJIACCOB, MOATBEPKIATh CYIIECTBOBAHUE N'€HETUYECKOU
CBSI3M MEXJy HEOPIraHMYECKHMMH BEIIECTBAMU C IOMOILBI) YPaBHEHUN COOTBETCTBYIOIIHUX
XUMHYECKHUX PEAKIUN;

c(OPMHPOBAHHOCTh YMEHHS KJIACCU(PULIMPOBATh XMMUYECKHE DPEAKLUU IO Pa3IUYHBIM
npu3HaKkaM (YMCIy U COCTaBy pearupyrolux BelIecTB, TeIIoBOMY 3(ddexTy peakiuwu,
M3MEHEHUIO CTENEHEeH OKUCIICHHSI SJIEMEHTOB, OOPaTUMOCTH PEAKIUH, YYaCTHIO KaTalu3aTropa);

c(OpMUPOBAHHOCTh YMEHUI COCTABIIATh YPAaBHEHUS pPEaKLUUN pa3InYHbIX THUIIOB, IOJHBIE
U COKpAalEHHbIE YPAaBHEHUS peaklUii HOHHOIO OOMEHA, yUWThIBasl yCJIOBHS, IPU KOTOPBIX 3TH
peakMu UIyT 10 KOHLA;

c(OpMUPOBAHHOCTh YMEHUW MPOBOAMUTH PEAKIUHU, MOATBEPKIAIOIINE KauyeCTBECHHBIN
COCTaB pa3IMYHBIX HEOPraHWYECKUX BEIIECTB, pAacCHO3HABaThb ONBITHBIM IIYTEM HOHBI,
IPUCYTCTBYIOIIKE B BOJAHBIX PACTBOpPaX HEOPraHUUYECKUX BEILECTB;

c(hOpMUPOBAHHOCTh YMEHUN PACKPBIBATh CYUIHOCTh OKHCIIUTEIbHO-BOCCTAHOBUTEIHHBIX
peaxiuii MoCpPeICTBOM COCTaBJICHUS SJIEKTPOHHOTO OaiaHca ATUX PEaKIIHii;

c(OpMUPOBAHHOCTh YMEHUI 00OBACHATH 3aBUCUMOCTb CKOPOCTH XMMHUYECKON peakluu OT
pa3IUYHbIX (AKTOPOB; XapakTep CMEUICHHS XHMHUYECKOTO PaBHOBECUS B 3aBUCHUMOCTH OT
BHelIHero Bo3aencTBus (mpuniun Jle [latense);

c(hOpMUPOBAHHOCTh YMEHUH XapaKTepHU30BaTh XUMUYECKHUE MTPOLIECCHI, JIEIKAIIE B OCHOBE
IPOMBIIIJIEHHOTO TOJIy4€HUS CEPHOW KHUCIIOTHI, aMMHaka, a Takxke Cc(HOPMHUPOBAHHOCTh
IpeJcTaBlIeHU 00 OOIIMX HAy4YHBIX NPUHLHUIAX U OKOJOTHYECKHX MpoOJieMax XHMHUYECKOTO
IIPOU3BO/ICTBA;

c(OpMUPOBAHHOCTh YMEHUW MPOBOAMWTH BBIYMCICHUS C WCIOIH30BAHUEM TOHSATHUS
«MaccoBasi JI0Jil BEIECTBA B pacTBOpE», OOBEMHBIX OTHOLIEHUH Ta30B MPU XUMHYECKHX
peakuusax, Macchl BellecTBa Wik 00bEMa ra3oB M0 U3BECTHOMY KOJIMYECTBY BEILIECTBA, MACCE WU
00BEMY OJTHOTO M3 yYacTBYIOIIMX B PEaKIMM BELIECTB, TEIUIOBOrO 3((dekTa peakuu Ha OCHOBE
3aKOHOB COXPaHEHHUsI MaCcChl BEUIECTB, IPEBPAILICHUS U COXPAHEHUS YDHEPTUU;

c(hOpMUPOBAHHOCTh YMEHUHN COONIOAATh MPaBWJIA MOJB30BAHHUS XUMHUYECKON TMOCYI0U U
nabopaTOpHBIM 000PYIOBaHKMEM, a TaK)Ke MpaBUiia OOpaIEHUs C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKIHUSMHU MO BBITTOTHEHUIO JIA0OPATOPHBIX XUMHUYECKUX OMBITOB;

c(OpPMUPOBAHHOCTh YMEHUH TIUJIAHUPOBATH M BBIMOIHATh XUMHYECKUN JKCIEPUMEHT
(paznmokeHue NEpoKcHIa BOJOPOAA B NPUCYTCTBHM KaTalld3aTopa, OMNPEIENIEHUE CpeJibl
pPacTBOPOB BEILIECTB C MMOMOIIBI0 YHUBEPCATbHOIO MHAUKATOPA, BIUSHUE Pa3INYHbIX (PaKTOPOB
Ha CKOPOCTh XHMHUYECKOW PEaKIUH, peaklud MOHHOTO OOMEHa, KAa4eCTBEHHBIE peaklud Ha
cynb(dar-, kKapOOHAT- U XJIOPUA-aHUOHBI, HA KATHOH aMMOHHMS, PEIIEHUE YKCIIEPUMEHTAIBHBIX
3amau o TtemMaM «Metamney U «Hemeramibl») B COOTBETCTBUM C NpaBUJIAMU TEXHUKHU
0e30MacHOCTH MpU 0OpaIleHNH C BEIECTBAMH U J1a0OpaTOPHBIM 000pYI0BaHUEM, MPEACTABISATH
pe3yNbTaThl XUMHUYECKOTO JKCIEPUMEHTa B (OpMe 3aluCH YpPaBHEHHH COOTBETCTBYIOIIMX
peakiuii 1 GopMyITUPOBATH BHIBOJBI HA OCHOBE 3THX PE3YyJIbTAaTOB;



c(OpMUPOBAHHOCTh YMEHHH KPUTHYECKH aHAIU3UPOBAaTh XUMHYECKYI0 HHGOPMAIHIO,
MOJIy4aeMyI0 U3 pa3HbIX HICTOYHUKOB (CpeIcTBa MaCCOBOM KOMMYHUKaLMK, IHTEpHET U APYyrux);

c(OPMHPOBAHHOCTh YMEHHH COOJIOJAaTh TpaBWIa SKOJOTUYECKH IIeJIECO00Pa3HOTro
MOBE/EHUA B OBITY M TPYAOBOH [EATENbHOCTH B IEJIAX COXPAHEHHS CBOETO 370POBbS U
OKpPY’KaIOIIEeW MPUPOIHOM Cpellbl, OCO3HABATh OMACHOCTh BO3JEHCTBUS HA KUBBIE OPraHU3MBbI
onpeAeEHHBIX BEIIECTB, MOHUMAasi cMbIch mokasarens [1JIK, moscHAT, Ha mpuMepax CrocoObl
YMEHBIIEHUS U MIPEAOTBPAIIECHUS UX BPEIHOTO BO3/ICHCTBUS HA OPraHU3M YEJIOBEKA;

JUIsi 00y4YarolUXCsl ¢ OrpPaHUYCHHBIMU BO3MOXHOCTSIMU 370POBbsS: YMEHHE MPUMEHSThH
3HaHUA 00 OCHOBHBIX JJOCTYIHBIX METO/IaX MO3HAHUS BEUIECTB U XUMHUYECKHX SBJICHUIA;

JUTSI CTICTIBIX M CTA00BUISIINX O0YYAIOMINXCS: YMEHHUE UCTIOIB30BaTh PEIbeHO-TOUCUHYIO
cuctemy obo3nadenuii JI. bpaiins 11 3anucy XuMu4Ieckux (hopmyo.



TEMATHYECKOE IINTAHUPOBAHHME

10 KJIACC
HaumeHnoBanue KoanuecTBo yacoB
Ne duaekTpoHHbIe (LM (PpoBHIE) 00pa3oBaTeIbHbIE
pa3jie/ioB H TEM Konrpoabnbsie IIpakTHyeckue
n/n Bceero pecypcbl
NPOrpaMMblI padoThI padoThI
Pa3znea 1. TeopeTuyeckue OCHOBbI OPraHUYeCKON XUMHH
[IpeameT opranndeckoit
xumud. Teopus
1.1 CTPOCHHS OPraHUYECKUX 3 https://resh.edu.ru/subject/lesson/6149/start/170388/
coenuHeHnd A. M.
bytneposa
Wroro mo pazneny 3
Pa3znen 2. YriaeBoaopoasl
[Ipenenbuble
2.1 yTJIEBOIOPOIBI — 2 https://resh.edu.ru/subject/lesson/5412/start/212563/
aJKaHbI
HenpenensHeie
2.2 YIJIEBOIOPO/IbI: ATKCHBI, 6 1 https://myschool.edu.ru/
aJIKaIMEHBbI, ATTIKUHBI
2.3 Apomariieckie 2 https://myschool.edu.ru/
YTIIEBOIOPOBI
IIpupoaHbIE HICTOYHUKHT
2.4 YTIEBOAOPOAOB U UX 3 1 https://resh.edu.ru/subject/lesson/6148/start/170461/
nepepaboTka
Hroro mo pazneny 13

Paznen 3. Kuciopoacoaepskamue oprannieckie coeJuHeHU st



https://resh.edu.ru/subject/lesson/6149/start/170388/
https://resh.edu.ru/subject/lesson/5412/start/212563/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://resh.edu.ru/subject/lesson/6148/start/170461/

3.1 Cruptsl. Denon 3 https://myschool.edu.ru/
AJLIEruaml.
3.2 KapOoHOBBIE KHCITOTEHI. 7 https://myschool.edu.ru/

CrnoxHuble 3¢upbl
3.3 VriaeBoasl 3 1

https://myschool.edu.ru/

Wroro mo pazneny 13

Pa3nen 4. A3oTconepxamme opraHudeckne coeIMHeHus1

41 AMUHEL 3

AMUHOKHUCIIOTHL. benku
Wroro mo pazneny 3

Pa3zaea S. BoicokomoJieKky/JIIpHbIE COeIUNHECHUSA

https://resh.edu.ru/subject/lesson/4743/start/150742/

https://myschool.edu.ru/

YACOB 110 [TPOTPAMME

51 [Tnactmaccel. Kayuyku. ) https://resh.edu.ru/subject/lesson/6095/start/150823/
' Bonokna
Hroro no pasneny 2
OBIIEE KOJIMYECTBO o ,



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://resh.edu.ru/subject/lesson/4743/start/150742/
https://myschool.edu.ru/
https://resh.edu.ru/subject/lesson/6095/start/150823/

11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM ungpposbIie
Ne /i P Kontpoabnbie IIpakTHueckue (mpp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
Paszgea 1. Teoperuueckue 0CHOBbI XUMHH
Crtpoenue atomoB. [lepuoanueckuii 3akoH
11 u Ilepnonnueckas cucteMa XMMUYECKUX 3
anemenToB 1. . Meneneena
12 Crtpoenue BeniectBa. MHOrooopasue 4
' BEILIECTB
1.3 XHUMHYECKUE PEAKITUN 6 1 1
Uroro no pazneny 13
Pa3nen 2. Heoprannueckasi xumusi
2.1 Mertabl
2.2 Hemeramst 9 1
53 CBsi3b HEOPTAHUYECKUX U OPTaHUYECKHUX 5
' BELIECTB
Hroro no pazneny 17
Pa3zpnen 3. Xumus v :Ku3Hb
3.1 XWUMUS U )KU3Hb 4
Hroro no pazneny 4
OBILIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 2 3




IHOYPOYHOE IINTAHUPOBAHHME
10 KJIACC

Ne
n/
n

Tema ypoka

KoaunuyecTBO 4acoB

Bce KonTpoabn
ro ble paboThI

IIpakTHyec
KHe padoThl

JeKTPOHHBbIEe HU(PPOBHIE 00pa3oBaTebHbIE PECYPCHI

[Ipenmer
OPraHuYeCKOu
XHUMHHU, €€
BO3HUKHOBEHHE,
pa3BuTHE U
3HAUYCHHE

https://resh.edu.ru/subject/lesson/6149/start/170388/

Teopus crpoeHus
OpPraHUuYECKUX
coenuHeHuit A. M.
byrneposa, eé
OCHOBHBIE
MIOJIO’KEHHUS

https://nsportal.ru/shkola/khimiya/library/2015/02/03/organicheskay
a-khimiya-10-klass

[Ipencrasnenue o
KJaccuukanum
OpraHUYECKUX
BEIIECTB.
Homenknarypa
(cuctemaTnueckas)
Y TPUBHAJIbHBIE
Ha3BaHUA
OpraHNYECKHUX
BEIL[ECTB

https://nsportal.ru/shkola/khimiya/library/2010/08/17/klassifikatsiya
-organicheskikh-soedineniy



https://resh.edu.ru/subject/lesson/6149/start/170388/
https://nsportal.ru/shkola/khimiya/library/2015/02/03/organicheskaya-khimiya-10-klass
https://nsportal.ru/shkola/khimiya/library/2015/02/03/organicheskaya-khimiya-10-klass
https://nsportal.ru/shkola/khimiya/library/2010/08/17/klassifikatsiya-organicheskikh-soedineniy
https://nsportal.ru/shkola/khimiya/library/2010/08/17/klassifikatsiya-organicheskikh-soedineniy

AJIKaHBI; COCTaB U
CTpPOCHHE,
TOMOJIOTHYECKUH

pAn

https://resh.edu.ru/subject/lesson/6151/start/149993/

MertaH 1 3TaH —
IIpOCTENIINE
MIPEJCTAaBUTEITN
aJIKaHOB

https://nsportal.ru/shkola/khimiya/library/2020/04/08/prezentatsiya-
po-himii-na-temu-predelnye-uglevodorody-9-klass

AJKeHBI: cOCTaB U
CTpPOEHHUE, CBOMCTBA

OTUJIEeH U
MPONMIIEH —
IIpOCTENIINE
MIPEACTaBUTENN
AJIKEHOB

[IpakTnyeckas
pabota Ne 1.
«Tomyuenue
STUIJIEHA U
U3Y4YEHHE €ro
CBOMCTB»

https://resh.edu.ru/subject/lesson/5412/start/212563/

https://infourok.ru/prezentaciya-po-himii-na-temu-alkeni-etilen-
klass-1467661.html

https://infourok.ru/prakticheskaya-rabota-poluchenie-etilena-i-
izuchenie-ego-svoystv-2596196.html

AnKagueHsl.
byranuen-1,3 u
METHUIO0yTaTueH-
1,3. Tlomy4yenune
CHHTETHUYECKOTO
Kay4yKa U pe3UHbI

https://nsportal.ru/shkola/khimiya/library/2022/02/08/10-klass-
alkadieny

10

AJIKMHBI: COCTaB 1
0COOEHHOCTH

https://ppt-online.orq/101678



https://resh.edu.ru/subject/lesson/6151/start/149993/
https://nsportal.ru/shkola/khimiya/library/2020/04/08/prezentatsiya-po-himii-na-temu-predelnye-uglevodorody-9-klass
https://nsportal.ru/shkola/khimiya/library/2020/04/08/prezentatsiya-po-himii-na-temu-predelnye-uglevodorody-9-klass
https://resh.edu.ru/subject/lesson/5412/start/212563/
https://infourok.ru/prezentaciya-po-himii-na-temu-alkeni-etilen-klass-1467661.html
https://infourok.ru/prezentaciya-po-himii-na-temu-alkeni-etilen-klass-1467661.html
https://infourok.ru/prakticheskaya-rabota-poluchenie-etilena-i-izuchenie-ego-svoystv-2596196.html
https://infourok.ru/prakticheskaya-rabota-poluchenie-etilena-i-izuchenie-ego-svoystv-2596196.html
https://nsportal.ru/shkola/khimiya/library/2022/02/08/10-klass-alkadieny
https://nsportal.ru/shkola/khimiya/library/2022/02/08/10-klass-alkadieny
https://ppt-online.org/101678

CTPOCHHUS,
TOMOJIOTHYECKHUI
psana. AuetuneH —
MPOCTEUIIININ
MIPEACTaBUTEh
AJIKUHOB

11

12

Brranciaenus mo
YpaBHEHHUIO
XHMHYECKOM
peaxkiuu

Apenbl: 6eH3011 U
TOJIYOJL.
TokCUYHOCTB
apeHoB

https://infourok.ru/prezentaciya na temu raschety po himicheskim
uravneniyam-118311.htm

https://resh.edu.ru/subject/lesson/4775/start/150494/

13

14

I'enetnueckas
CBSI3b
yTJE€BOAOPOIOB,
MPUHAJISKAIINX K
pa3INYHbIM
KJlaccam
[Ipuponusie
UCTOYHUKHU
YTIEBOIOPOOB:
MPUPOJIHBIN ra3 u
MOy THBIE
He(TSHBIC Ta3HbI,
He(Th ¥ MPOTYKTHI
e€ mepepaboTKu

https://nsportal.ru/shkola/khimiya/library/2013/01/27/geneticheskay

a-svyaz-mezhdu-klassami-veshchestv

https://resh.edu.ru/subject/lesson/6148/start/170461/



https://infourok.ru/prezentaciya_na_temu_raschety_po_himicheskim_uravneniyam-118311.htm
https://infourok.ru/prezentaciya_na_temu_raschety_po_himicheskim_uravneniyam-118311.htm
https://resh.edu.ru/subject/lesson/4775/start/150494/
https://nsportal.ru/shkola/khimiya/library/2013/01/27/geneticheskaya-svyaz-mezhdu-klassami-veshchestv
https://nsportal.ru/shkola/khimiya/library/2013/01/27/geneticheskaya-svyaz-mezhdu-klassami-veshchestv
https://resh.edu.ru/subject/lesson/6148/start/170461/

15

[Ipuponusie
UCTOYHHKH
YTJIEBOJIOPOIOB:
MIPUPOAHBIN ra3 u
IOy THBIE
HE(TSIHBIC ra3bl,
HE(PTH U TPOLYKTHI
e€ mepepaboTKn

https://resh.edu.ru/subject/lesson/6148/start/170461/

16

17

18

19

KonTtponbnas
paborta 1o pazueiny
«YTIIeBOAOPOABD)

[IpenenbHble
OJIHOATOMHBIE
CIUPTHI: METAHOJ U
3TaHOJL.
Bopopoanas cBsizb

MHoroaroMHbIe
CIIUPTHI:
STUJIEHTJIUKOIIb U
TIIALIEPUH
DeHOo: CTpOoeHUE
MOJIEKYJIbI,
¢dusnueckue u
XUMUYECKHE
CBOMCTBA,
pUMEHEHNE

https://resh.edu.ru/subject/lesson/4769/start/150550/

https://nsportal.ru/npo-spo/estestvennye-
nauki/library/2017/05/19/prezentatsiya-k-uroku-mnogoatomnye-

spirty

https://resh.edu.ru/subject/lesson/5727/start/150577/

20

AJbneruipr:
dbopMmanbaerua u

https://resh.edu.ru/subject/lesson/4776/start/150604/



https://resh.edu.ru/subject/lesson/6148/start/170461/
https://resh.edu.ru/subject/lesson/4769/start/150550/
https://nsportal.ru/npo-spo/estestvennye-nauki/library/2017/05/19/prezentatsiya-k-uroku-mnogoatomnye-spirty
https://nsportal.ru/npo-spo/estestvennye-nauki/library/2017/05/19/prezentatsiya-k-uroku-mnogoatomnye-spirty
https://nsportal.ru/npo-spo/estestvennye-nauki/library/2017/05/19/prezentatsiya-k-uroku-mnogoatomnye-spirty
https://resh.edu.ru/subject/lesson/5727/start/150577/
https://resh.edu.ru/subject/lesson/4776/start/150604/

areTanbIeru/.
AneToH

21

OIHOOCHOBHEIC
HpeaeabHbIe
KapOOHOBBIE
KHUCJIOTHI:
MypaBbHHAS U
YKCYyCHast

https://nsportal.ru/shkola/khimiya/library/2015/11/13/karbonovye-
kisloty-prezentatsiya

22

IIpakTrueckas
pabota Ne 2.
«CpoticTBa
pacTBOpa YKCYyCHOM
KHCIJIOTBD)

https://nsportal.ru/npo-spo/estestvennye-
nauki/library/2021/09/06/tema-2-3-4-prakticheskoe-zanyatie-no7-
izuchenie

23

24

CreapuHoBas u
OJICMHOBAs
KHCJIOTHI, KaK
IpeACTaBUTENN
BBICIIINX
KapOOHOBBIX
KUCJIOT

MkIa Kak cConu
BBICIIIUX
KapOOHOBBIX
KHUCIIOT, X
MOlOIIee NeHCTBHE

https://infourok.ru/prezentaciya-vysshie-karbonovye-kisloty-10-
klass-5542540.html

https://infourok.ru/urok-s-prezentaciey-po-himii-na-temu-milo-
sostav-i-himicheskie-svoystva-1974902.html

25

CnoxHbIe 2(UpbI
KaK [POU3BO/IHbIE
KapOOHOBBIX

https://nsportal.ru/shkola/khimiya/library/2018/12/05/prezentatsiya-
zhiry-kak-slozhnye-efiry



https://nsportal.ru/shkola/khimiya/library/2015/11/13/karbonovye-kisloty-prezentatsiya
https://nsportal.ru/shkola/khimiya/library/2015/11/13/karbonovye-kisloty-prezentatsiya
https://nsportal.ru/npo-spo/estestvennye-nauki/library/2021/09/06/tema-2-3-4-prakticheskoe-zanyatie-no7-izuchenie
https://nsportal.ru/npo-spo/estestvennye-nauki/library/2021/09/06/tema-2-3-4-prakticheskoe-zanyatie-no7-izuchenie
https://nsportal.ru/npo-spo/estestvennye-nauki/library/2021/09/06/tema-2-3-4-prakticheskoe-zanyatie-no7-izuchenie
https://infourok.ru/prezentaciya-vysshie-karbonovye-kisloty-10-klass-5542540.html
https://infourok.ru/prezentaciya-vysshie-karbonovye-kisloty-10-klass-5542540.html
https://infourok.ru/urok-s-prezentaciey-po-himii-na-temu-milo-sostav-i-himicheskie-svoystva-1974902.html
https://infourok.ru/urok-s-prezentaciey-po-himii-na-temu-milo-sostav-i-himicheskie-svoystva-1974902.html
https://nsportal.ru/shkola/khimiya/library/2018/12/05/prezentatsiya-zhiry-kak-slozhnye-efiry
https://nsportal.ru/shkola/khimiya/library/2018/12/05/prezentatsiya-zhiry-kak-slozhnye-efiry

KUCHoT. ['maponns
CJIOKHBIX 3(hupoB

26

Kupsl: runponus,
NpUMEHCHHE,
Ouosoruueckas
POJIb JKUPOB

https://resh.edu.ru/subject/lesson/5952/start/150631/

27

YTieBoasl: cOCTaB,
KJIaCCH(PUKAITHUS.
Baxnenmme
MIPEACTABUTEINH:
TJII0K03a,

bpykTo3a, caxaposa

https://resh.edu.ru/subject/lesson/6150/start/150687/

28

Kpaxman u
LEJUII0JI03a KaK
IIPUPOJHBIC
MTOJIMMEPHI

https://resh.edu.ru/subject/lesson/5413/conspect/150713/

29

KonTtponbsHas
pabora 1o pazaeny
«Kucnopoaconepx
amue
OpraHuvecKre
COEZMHEHUS

30

AMUHEL
METHIIAMUH U
AHWINH

https://nsportal.ru/shkola/khimiya/library/2016/01/10/prezentatsiya-

aminy

31

AMMHOKHCIIOTHI
Kak aMm(pOTepHBIC
OpTraHUYECKHE
COCIMHEHMS, UX

https://nsportal.ru/shkola/khimiya/library/2020/04/10/10-klass-
aminokisloty



https://resh.edu.ru/subject/lesson/5952/start/150631/
https://resh.edu.ru/subject/lesson/6150/start/150687/
https://resh.edu.ru/subject/lesson/5413/conspect/150713/
https://nsportal.ru/shkola/khimiya/library/2016/01/10/prezentatsiya-aminy
https://nsportal.ru/shkola/khimiya/library/2016/01/10/prezentatsiya-aminy
https://nsportal.ru/shkola/khimiya/library/2020/04/10/10-klass-aminokisloty
https://nsportal.ru/shkola/khimiya/library/2020/04/10/10-klass-aminokisloty

OHOJIOTHYECKOE
3HAYEHHUE.
IMenTnaer

32

benxu xak
MIPUPOIHBIE
BBICOKOMOJIEKYJISIP
HbIC COCTUHCHHUS

https://resh.edu.ru/subject/lesson/4743/start/150742/

33

OCHOBHBIE TTOHATHUSI
XUMHUHU
BBICOKOMOJICKYJISIP
HBIX COCIMHEHUH

https://infourok.ru/prezentaciya-po-himii-na-temu-
visokomolekulyarnie-soedineniya-3194967.html

34

OCHOBHBIE METOIBI
CHHTE3a
BBICOKOMOJIEKYJISIP
HBIX COCJIMHECHHH.
IInacTmaccsr,
Kay4yyKH, BOJIOKHA

https://resh.edu.ru/subject/lesson/6095/start/150823/

OBILIEE KOJIMYECTBO
YACOB I10
I[TPOT'PAMME

34



https://resh.edu.ru/subject/lesson/4743/start/150742/
https://infourok.ru/prezentaciya-po-himii-na-temu-visokomolekulyarnie-soedineniya-3194967.html
https://infourok.ru/prezentaciya-po-himii-na-temu-visokomolekulyarnie-soedineniya-3194967.html
https://resh.edu.ru/subject/lesson/6095/start/150823/
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