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MHNOACHUTEJIBHAS 3AIINCKA

[Iporpamma 1Mo XuMuu Ha YPOBHE CpPEIHETO 001Iero oOpa3oBaHus pa3paboTaHa Ha OCHOBE
@DenepanbHOro 3aKoHa 0T 29.12.2012 Ne 273-D3 «O06 obpazoBanuu B Poccuiickoit @eneparumy,
TpeOOBaHUIl K pe3yibTaTaM OCBOCHHUS (enepalibHON 00pa3oBaTeNbHOM MpPOrpaMMbl CPEAHETO
obmero oopazosanus (POIT COO), npencraBieHHbIXx B DenepallbHOM rocyaapCcTBEHHOM 00pa-
3oBatenibHOM cTtannapre COQO, ¢ yuérom Konnenmuu npenojaBaHus yueOHOTro npeamera «Xu-
MUsD» B 00pa3oBaTelIbHBIX Opranm3anusx Poccuiickoii denepainu, pearu3yONUX OCHOBHBIC
o0Opa3oBaTesibHble MPOrPaMMBbl, 1 OCHOBHBIX MOJOXeHUH «CTpaTreruu pa3BUTUSI BOCIIUTAHUS B
Poccwuiickoit @eneparuu Ha nepuos 10 2025 roga» (Pacnopspxenue [pasutenscta PO ot 29.05.
2015 Ne 996 - p.).

OcHOBY MOJIXOA0B K pa3pabOTKe MpOrpamMMbl 10 XUMHH, K ONpeeNeHHI0 00mIeil cTpaTe-
ruy o0ydeHus, BOCOUTAHUS M Pa3BUTH 00ydalolUXcs CPeACTBAMH Y4eOHOro npeamera «Xu-
mus» s 10-11 kmaccoB Ha 6a30BOM ypOBHE COCTAaBWIIM KOHIIENITyabHBIE mosioskeHuss OI'OC
COO o B3auM000YCTIOBIEHHOCTHU IIEJIEH, COJEpKaHusl, pe3yIbTaTOB O0yueHUsl U TpeOOBaHUN K
YPOBHIO ITOATOTOBKH BBIITYCKHUKOB.

XuMmudeckoe 00pazoBaHue, MOTYyYaeMOEe BBITYCKHUKaMU 00111e00pa30oBaTebHON OpraHu-
3alMH, SBJISIETCS HEOTHEMIIEMOM YacThlO0 UX 00pa30BaHHOCTH. OHO CIIy>)KUT 3aBEPILAOLIUM 3Ta-
MIOM peaHn3alii Ha COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIFOUEBBIX IIEHHOCTEH, MPUCYIITUX
LEJIOCTHOW CHUCTEME XMMHYECKOro oOpa3oBaHMs. DTH LEHHOCTU KacaloTCs MO3HAHMS 3aKOHOB
IpHUPObI, GOPMUPOBAHUS MUPOBO33PEHHUSI M OOIIEH KYJIbTYphI U€JIOBEKA, a TAKXKE IKOJIOTHYE- CKU
000CHOBAHHOT'O OTHOLIEHHS K CBOEMY 3/10pOBbIO U IIPUPOIHOI cpene. Peanusyercs Xxumu- ueckoe
o0Opa3oBaHue 00y4aroOUIMXCsS Ha YPOBHE CpeIHEro ooiiero oopazoBaHusi CpeICcTBaMU y4eOHOTO
npeaMera «XUMHUs», COJEpKaHue U IOCTPOEHNUE KOTOPOTO OIPEAEIEHBI B IPOrpaMMe 10 XUMUU
¢ yuéroMm crenupuKd HAyKHM XUMUHU, €€ 3HAUCHUS B MO3HAHUU MPHUPOJABI U B MaTepu- allbHOMI
JKU3HM OOIIecTBa, a Takke ¢ y4y€ToM OOIMX Iesed W NPHUHILMIIOB, XapaKTEpU3YIOIIHUX
COBPEMEHHOE COCTOSIHUE CUCTEMBI cpesiHero ooiero oopasosanus B Poccuiickoit denepanuu.

XUMUS KaK 3JIEMEHT CHCTEMBbl €CTECTBEHHBIX HAYK UIPAaeT 0COOYIO0 POJb B COBPEMEHHOMU
[UBWIN3ALUH, B CO3JJaHUU HOBOW 0a3bl MaTepHalbHOW KyJbTypbl. OHa BHOCHUT CBOH BKJIaja B
(GbopMHUpOBaHKE PALMOHATIBHOTO HAYYHOT'O MBIIUICHHUS, B CO3/IaHUE 1IEJIOCTHOTO MPEACTaBICHUS
00 OKpy>XaroIlleM MUpPEe KaK O €IMHCTBE MPUPObI U YellOBeKa, KOTOpoe (hOpMUPYETCs B XUMHUU Ha
OCHOBE IOHMMAaHMsI BEIIECTBEHHOTO COCTaBa OKPY’KAIOLIEr0 MHpA, OCO3HAHMS B3aUMOCBSI3U
MEXy CTPOCHUEM BELIECTB, MX CBOWCTBAMH U BO3MOXKHBIMU 00J1aCTAMU IPUMEHEHHUS.

TecHo B3aUMOJIEHCTBYSI C JPYTMMM €CTECTBEHHBIMHM HayKaMH, XUMHUS cTaja HEOoTheMJle-
MOM 4acCThl0 MUPOBOH KYJIbTYpPbI, HEOOXOAUMBIM YCIOBUEM YCIEIIHOTO TPYAA U KU3HU KaX10T0
yieHa oOuiectBa. CoBpeMeHHasi XMMHUSI KaK HayKa cO3MaTeNbHasl, Kak HayKa BBICOKMX TEXHOJIO-
TUil HalpaBjeHa Ha pelIeHre INI00aTbHBIX MPO0JIeM YCTOMYMBOTO Pa3BUTHSI YEIOBEYECTBA — Chl-
PBEBOM, SHEPreTUUECKOH, MUIIEBOI, IKOIOTHUECKON O€30MaCHOCTH U OXPaHbl 3/J0POBBSI.

B cootBeTcTBUU ¢ OOIMIMMU HETSIMH ¥ MPUHIUIIAMHA CPEIHEro oOmiero oopa3oBaHusl CO-
nepxkanue npeaMera «Xumus» (10—-11 kmaccel, 6a30Bbli ypOBEHb M3yUYEHHS) OPUEHTHPOBAHO
MPEUMYIIECTBEHHO Ha OOIEKYJIbTYPHYIO MOJATOTOBKY OOy4YalOIIUXCs, HEOOXOAUMYIO UM JUIs
BBIpAOOTKH MHUPOBO33PEHUYECKUX OPHUEHTHUPOB, YCHEIIHOIO BKIIOYEHHUS B )KU3Hb COLIMYyMa, TPO-
JOJIKEHMsI 00pa30BaHus B Pa3IMYHBIX 00JIACTIX, HE CBSI3aHHBIX HEMOCPEICTBEHHO ¢ XUMHUEH.

CocTaBisomUMHU MTpeaMeTa « XUMHsD SBISIOTCS 0a30Bble Kypchl — «OpraHuydeckas Xu-
Mus» U «O0IIas 1 HeopraHUyeckas XUMHUS», OCHOBHBIM KOMIIOHEHTOM COJAEpKaHHsI KOTOPBIX
SIBJISIIOTCSI OCHOBBI 0a30BOM HAayKH: CHUCTEMa 3HAHUN MO0 HEOPraHWYECKO XUMUH (C BKIIFOUYCHHEM
3HAaHUU U3 001IeN XUMHH) U Oprannyeckoil xumun. @opMupoBaHKe JAHHON CUCTEMbI 3HAHUI MTPH
U3yYEHHUH IIpeMeTa 00ecrednBaeT BO3MOXKHOCTh PACCMOTPEHUS BCETO MHOT000pa3Hsl Be- IECTB
Ha OCHOBE OOIIMX MOHSATHN, 3aKOHOB M TEOPHI XUMHUH.

CtpykTypa conmepkanus KypcoB — «Opranndeckas xumus» U «O01as 1 HeopraHmyeckas
XUMHS» cPOopMUpOBaHa B MPOrpaMMe 10 XUMHH Ha OCHOBE CHCTEMHOTO IMOAXO0Ja K M3YUYEHHUIO
y4eOHOro MaTrepuraja u 00yCIoBIeHa HICTOPUUECKH OOOCHOBAaHHBIM Pa3BUTHEM 3HAHUU Ha OIpe-



JIeIIEHHBIX TEOPETUYECKUX YPOBHsX. Tak, B Kypce OpraHMYeCKONW XMMUU BEIECTBA PaCcCMaTpH-
BalOTCA Ha ypOBHE KJIACCUYECKON TEOPUM CTPOCHHs OPraHUYECKMX COCIMHEHUH, a TAaKKe Ha
YPOBHE CTEPEOXUMHUECKUX M JIEKTPOHHBIX MPEACTABICHUN O cTpoeHHH BenlecTB. CBeaeHHs 00
U3y4aeMbIX B Kypce BELECTBAX JAIOTCS B Pa3BUTHU — OT YIJIIEBOJOPOIOB 10 CI0XKHBIX OMOJIOTHU-
YECKM aKTHUBHBIX COCIUMHECHHI. B Kypce opraHn4eckol XMMHH MOJIYYal0T pa3BUTHE CHOPMUPO-
BaHHbIC HA YPOBHE OCHOBHOI'O 00IIEro oOpa3oBaHus NepBOHAYalIbHbIE IPEJCTABICHUS O XUMU-
4eCKOH CBsI3M, KIaCCU(PUKAIIMOHHBIX MPU3HAKAX BEUIECTB, 3aBUCUMOCTH CBOMCTB BEILECTB OT UX
CTPOEHHS, O XUMUYECKOU PEAKIUH.

[To HOBBIM yIJIOM 3peHHS B IpeMeTe « XUMHs» 0a30BOr0 YpOBHS paccMaTpUBAETCS U3Y-
YEHHBI Ha YPOBHE OCHOBHOTO OOIIET0 00pa3oBaHMs TEOPETHUECKUI MaTepuai U (aKkToIoruie-
CKHE CBEJICHUS O BELECTBAX U XMMUYECKOH peakuuu. Tak, B 4aCTHOCTH, B Kypce «O0mas u He-
OpraHuvecKass XMMHsD» 00YyYaroIuMCs PEIOCTaBIIETCS BO3MOKHOCTh OCO3HATh 3HAYCHHUE ITie-
PHOAMYECKOIO 3aKOHA C OOIIETEOPETUYECKUX U METOJOJOTMYECKUX MO3ULUH, Iiy0)ke NOHATh
UCTOpUYECKOE M3MEHEHHE (PYHKIUK STOr0 3aKOHA — OT 0000IIaomei 10 00BsICHSIOmEH 1 mpo-
THO3UPYIOLIEH.

Ennnas cucrema 3HaHUN O BaXKHEHIIMX BEILIECTBAX, UX COCTAaBE, CTPOCHUH, CBOMCTBAX U
IIPUMEHEHHNN, a TAK)KE O XMMHUUYECKUX PEAKIUAX, UX CYIIHOCTH U 3aKOHOMEPHOCTAX ITPOTEKaHUs
nomnonssercs B Kypcax 10 u 11 kimaccoB aneMeHTaMu cofiepKaHMsl, UMEIOLUIUMH KYJIbTYPOJIOTH -
YeCKUH M NPUKIAJAHOM XapakTep. DTH 3HaHUS CIOCOOCTBYIOT MOHMMAHUIO B3aUMOCBS3U XUMHUH
C Jpyr'MMH HayKaMH, pacKpbIBalOT €€ pojib B IO3HABATEIBHOW M MPAKTUYECKOMN AESITEIbHOCTU
YeJI0BEKa, CIIOCOOCTBYIOT BOCIUTAHUIO YBAXKEHUS K IPOLIECCY TBOPYECTBA B 00JaCTU TEOPUU U
IPAKTUYECKUX MPUIOKEHUH XMMHUH, TIOMOTAalOT BBITYCKHUKY OPUEHTHUPOBATHCS B OOLECTBEHHO
U JINYHOCTHO 3HAYMMBIX MPOOJIEMax, CBA3aHHBIX C XUMHEH, KPUTUUYECKU OCMBICIMBATH UH(OP-
MAaIMIO U NPUMEHSATH €€ JUIsl IOMOJIHEHNS 3HAaHUH, pelleHNs] MHTEJUIEKTYaIbHbIX U SKCIIEPUMEH-
TaJIbHBIX MCCIIEOBATENIbCKUX 3a/1au. B 1enoM copeprkanue yueOHOro npenmera « XUMUs» JaH-
HOTO YPOBHS W3YYEHMsI OPUEHTHPOBAHO HAa (hOpMHUpOBaHHE y OOYyYarOLIMXCS MHUPOBO33pEHYE-
CKOM OCHOBBI Ul MOHUMaHUS QUIOCOPCKUX MAEH, TAKMX KaK: MaTepUaIbHOE €IHMHCTBO HEOp-
TFaHUYECKOr0 U OPraHUYECKOro MUPA, 00YCIOBIEHHOCTh CBOMCTB BEIIECTB UX COCTABOM M CTpO-
€HHUEM, TI03HAaBAaEMOCTh MPUPOAHBIX SIBICHUN IyTEM DKCIEPUMEHTA U PEIICHUs MPOTHUBOPEUNI
MEX/1y HOBBIMHU (DaKTaMH M TEOPETHUECKUMH MPEANOCHIIIKAMHU, OCO3HAHNUE POJIM XMMHHU B pelle-
HUM 3KOJOTMYECKHUX TPOoOIIeM, a Takxke MpodiieM cOepekeHUs SHEPTETHUECKUX PECYPCOB, ChI- Pb,
CO3/1aHMSI HOBBIX TEXHOJIOTUN U MaTepUaIIOB.

B nnane peuieHus 3ajad BOCIIUTAHMSA, PA3BUTHS U COLUAIU3ALMKN 00YyYaIOUIMXCS TPUHS-
Thl€ MPOrPaMMOIl MO XMMHUU MOAXOJAbI K OINpPENEICHUIO COAECpX aHUs U MOCTPOEHUs IpeaMmeTa
npeaycMaTpuBaoT (OpMHUpPOBaHHE YHHMBEPCAJIbHBIX Y4YeOHBIX AEHCTBUI, MMeoLIMX 0a30Boe
3Hau€HUe Ui Pa3IMYHbIX BUAOB JIEATEIbHOCTHU: pellieHus npoOsemM, MOoucKa, aHaiu3a u odpa-
00TKH MHPOPMALINU, HEOOXOJUMBIX [T IPHOOPETEHUS OMbITAa IPAKTHUECKOW U UCCIIE0BATEIb-
CKOH J1eATeIbHOCTH, 3aHUMAIOIIEeH BaXXHOE€ MECTO B TO3HAHUH XUMUH.

B mpaxTuke npenoaaBaHus XMMUU KaKk HAa YPOBHE OCHOBHOT'O 00IIlero o0pa3oBaHusl, Tak U
Ha YpPOBHE CpeJHero oo1iero oopa3oBaHusl, IPHU OMPEICIIEHUN COJepKATeIbHON XapaKTepUCTH-
KU LIeJIed N3Y4YEeHMs] IPEMETa HAPaBIECHUEM IIEPBOCTENEHHON 3HAYMMOCTH TPAAULIMOHHO MpU-
3Haércs (OpPMUPOBAHHE OCHOB XMMHYECKON HAyKH Kak 00JaCTH COBPEMEHHOI'O €CTECTBO3HAHUS,
IIPAKTUYECKON JEATEIBHOCTH YEJIOBEKAa U KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOW KyJIbTyphsl. C
METOUYECKON TOUKH 3PEHUS TaKOW MOJIX0] K ONPEENICHHUIO LIeJel u3yueHus mpeaMeTa siBisieT-
Cs1 BIIOJIHE OTIPaBJaHHbBIM.

CornacHo 1aHHOM TOYKE 3peHus INIaBHBIMU LEISIMU U3yUeHUs npeaMera « XuMus» Ha Oa-
30BoM ypoBHe (10 —11 ki1.) sIBISFOTCS:

e (GOpMHUPOBAHHE CHCTEMBl XUMHUYECKMX 3HAHWW KaK BaKHEHINEH COCTaBISIONICH ecTe-
CTBEHHO-HAayYHOU KapTHHBI MUpPA, B OCHOBE KOTOPOH JIe)KaT KIIOUEBbIe MOHATHUS, PyH-
JAMEHTAJIbHBIE 3aKOHBI U TEOPUU XUMHUH, OCBOCHUE SA3bIKa HAYKH, YCBOECHUE U IIOHUMa-



HUE CYIIHOCTH JOCTYIHBIX O0OOIIEHUN MHUPOBO33PEHUYECKOTO XapaKTepa, O3HAKOMIIE-
HUE C UCTOPUEH UX PA3BUTHUS U CTAHOBIICHUS;

e (GOpMUPOBAHKE W PA3BUTHE MPEACTABICHUA O HAYYHBIX METOJIaX MO3HAHUS BEIIECTB U
XUMHUYECKHX peakluid, HeOOXOIUMBIX ISl MPUOOPETeHUs YMEHUN OpPHEHTHUPOBATHCS B
MUpE BELIECTB U XUMUUYECKUX SIBJICHUI, UMEIOIIUX MECTO B IIPUPOAEC, B IPAKTUUECKON U
MOBCE/IHEBHOM JKU3HH;

® DA3BUTHC yMeHI/Iﬁ )41 CHOCO6OB ACATCIIbHOCTH, CBA3aHHBIX C H3,6JHOI[CHI/ICM 1 O0OBICHEHU-
€M XHMMHYECKOT'0 3KCIIEPUMEHTA, COONIOIEHIEM TPaBmiI Oe30MacHOro oOpalieHus ¢ Be-
IIECTBAMH.

Hapsiny ¢ atum, comeprkarenbHas XapakTepUCTHUKA LIeJiel U 3a7lad U3y4YeHHsl MpeaMeTa B
nporpamMme 1o XuMuu yTO4YHCHA U CKOPPCKTUPOBaHa B COOTBETCTBUH C HOBBIMU ITPUOPUTETAMU
B CHCTEMe cpelHero oduiero oopazoBanusi. Cero/iHs B MpenoaBaHuy XUMUU B OOJIbLICH cTere-
HU OTHA&TCSl MPEANOYTECHUE MPAKTUYECKOW KOMIIOHEHTE COJIEpKaHUs OOYUYCHHs, OPUCHTHPO-
BaHHOM Ha MOATOTOBKY BBITYCKHUKA 0011€00pa30oBaTeIbHON OpraHMU3allly, BIAJCIOIIETO HE
HAaO0OpPOM 3HaHWH, a PYHKIIMOHAILHON IPaMOTHOCTBIO, TO €CTh CIIOCOO0aMU U YMEHHUSMHU aKTHB-
HOTO TIOJTyYeHUs 3HAHWM ¥ MPUMEHEHUS UX B PeabHOM KU3HU IJI PelIeHHs TPaKTHUECKHUX 3a-
nad.

B cBs3u ¢ 3TUM npu u3yyeHUU npeamera «XuMHs» JOMUHUPYIOIee 3HaUeHue mpuodpe-
TalOT TaKue IeJIU U 337a49H, KaK:

amanTanus 00ydJaromMXCsl K YCIOBUSM JUHAMHYHO Pa3BUBAIOIIETOCS MHpa, POpPMHPOBa-
HUE MHTEUIEKTYaJbHO Pa3BUTON JIUYHOCTH, TOTOBOM K CamMo00pa30BaHUIO, COTPYIHHYECTBY,
CaMOCTOSITEIbHOMY NPUHATHIO TPAMOTHBIX PEUICHHH B KOHKPETHBIX >KU3HEHHBIX CHUTYaIUsX,
CBA3aHHBIX C BCIICCTBAMHA U UX ITPUMCHCHUECM;

(dbopMupoBaHHE y 00YYArOIIMXCS KIIOYEBBIX HABBIKOB (KIFOYEBBIX KOMIIETEHIIUH), UMEIO-
X YHUBCPCAJIBbHOC 3HAYCHUC JIA Pa3JINYHbIX BUAOB ACATCIbHOCTH: PCIICHUA HpO6HeM, IIoHUC-
Ka, aHanu3a u 00paboTku MHPOpMAIUU, HEOOXOAUMBIX IJi MPUOOPETEHUS OIbITa AEATEIbHO-
CTHU, KOTOpas 3aHUMACT Ba)KHOC MCCTO B ITO3HAHWH XMMHUH, a TAKIKC IJI OLICHKU C HO3I/IHI/II\/JI 3KO-
JIOTUYECKON Oe30MaCHOCTH XapaKTepa BIMSHUS BEIIECTB M XUMUYECKUX MPOLIECCOB HA OpTraHU3M
YeJIoBeKa U MPUPOIHYIO CPENy;

pa3BUTHE MMO3HABATEIBHBIX HHTEPECOB, NHTEUIEKTYAIbHBIX U TBOPUYECKHX CIMOCOOHOCTEH
00yYJaOIIUXCSI: CIOCOOHOCTH CaMOCTOSITENIbHO NIPHOOpETaTh HOBBIC 3HAHMS 110 XUMHUHU B COOT-
BETCTBUU C KU3HEHHBIMU MOTPEOHOCTSAMHU, UCIIOIB30BaTh COBPEMEHHbIE HH(POPMAIMOHHBIE TEX -
HOJIOTHHU JJIsS TIOMCKAa U aHajn3a y4eOHOM M Hay4yHO-TONYJSIpHONM MH(pOpPMAIMU XUMHUYECKOTO
COJIepKaHUS;

(dhopMUpOBaHHE U Pa3BUTHE Y O0YUYAIOIIMXCS ACCOIMATUBHOTO U JIOTUYECKOTO MBIIIJICHUS,
HaOJIF01aTEIEHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOPhIe 0COOEHHO HEOOXOIUMBI, B YaCTHO-
CTH, MIPH IUIAHUPOBAHUU U MIPOBEICHUU XUMUYECKOTO IKCIIEPUMEHTA,

BOCIIUTaHHE Yy OOydaronuxcs yOeKIEHHOCTH B TYMaHUCTHYECKOW HAMpPaBIICHHOCTH XH-
MUH, €€ BAXXHON POJU B PEIICHUHU TITO0ANBHBIX MPOOJIEM PAIMOHATEHOTO MPUPOIOTIOIH30BAHMS,
IMOIMOJIHEHUA SHEPTCTUUYCCKHUX PECYPCOB M COXPAHCHHUA HNPHUPOAHOIO PABHOBECHA, OCO3HAHUA
HEOOXOIUMOCTH OEpeKHOTO OTHOIIEHUS K MPUPOJAE U CBOEMY 3J0POBbBIO, a TaKKe Mpuodpere-
HUS OIIbITa WCIIOJBb30BaHUA IMOJIYUCHHBIX 3HAHUU JJI1 IPUHATHA I'PaMOTHBIX peIHeHI/Iﬁ B CUTYya-
[USX, CBSI3aHHBIX C XUMHUYECKUMU SIBICHUSIMHU.

B ydeOHOM maHe cpegHero oOIiero oopa3oBaHUs MpeaMeT «XHMHs» 0a30BOTO YPOBHS
BXOJIUT B COCTaB MPeMETHON 001acTu «ECTeCTBEeHHO-HAyYHBIE TPEAMETHIY.

OO1ee 4uCIIO YacoB, OTBEAEHHBIX JUIS M3YUYCHHS XHMHH, Ha 0a30BOM YPOBHE CpPEIHETO
o0miero o6pasoBanus, coctapiseT 68 yacon: B 10 kmacce — 34 yaca (1 gac B Hegemnto), B 11 kmac-
ce - 34 Jaca (1 Jac B HEJIEIIO).



COIEPKAHUE OBYYEHUSA

10 KJIACC

OPI'TAHNMYECKAS XUMUSA

TeopeTnueckne 0CHOBbI OPraHU4YeCKO XUMHH

[Ipenmer opraHndeckoi XMMHH: €€ BOZHUKHOBEHUE, PA3BUTHE W 3HAYEHUE B MOJYYECHHH
HOBBIX BEILIECTB U MaTepuaioB. Teopus cTpoeHus oprannyeckux coeanHennii A. M. bytieposa,
e ocHOBHbIE MOJOXeHUA. CTPYKTypHbIE (OPMYJIBI OpPraHUYEeCKHX BeulecTB. ['oMonorus, u3o-
Mepusi. XUMUYECKasl CBSI3b B OPraHUYECKUX COEUHEHUAX — OJJMHAPHBIE U KPATHBIE CBSI3H.

[IpencraBnenne o kiaccu(UKaUM OpraHUYECKHX BemlecTB. HoMeHkmatypa opraHuye-
CKHUX COEIMHEHUH (cucTeMaTudeckas) U TPUBUAIbHbIC HA3BAHUS BaKHEUIINX MpeAcTaBUTENICH
KJIACCOB OPraHUYECKUX BELIECTB.

OKCIEepUMEHTAIbHBIE METO/bl U3YUYEHUS BEIIECTB M UX MPEBPALICHUN: O3HAKOMJICHUE C
oOpa3LaMu OpraHMYeCKUX BELIECTB M MaTepuajaMH Ha UX OCHOBE, MOJEIMPOBAHHE MOJIEKYJ
OpPraHMYECKUX BEIIECTB, HAONIOJCHNE U OMHCAaHUE JEMOHCTPALMOHHBIX OIMBITOB MO MpeBpalle-
HUIO OpPraHMYECKUX BEILECTB IIPU HarpeBaHuU (TUIaBJICHUE, OOYTJIMBAaHUE U TOPEHUE).

YriaeBoaopoasl

AJIKaHBI: COCTaB M CTPOCHHUE, TOMOJOTMYECKHI psil. MeTaH U 3TaH — ONpoCTerIme mpea-
CTaBUTENIM AJIKAHOB: (PU3MYECKHE U XUMUYECKHE CBOWCTBA (pEaKlMM 3aMEUICHHs] U TOPEHHS),
HaX0X/IEHHE B IPUPO/JIE, TOTyUEHHE U IPUMEHEHUE.

AJIKEeHBI: COCTaB U CTPOCHHE, TOMOJIOTHUECKUH psil. DTUJIEH U MPONUJIEH — MPOCTEHIINE
IPEJICTABUTENIN AJIKEHOB: (PU3MUECKUE U XUMUYECKUE CBOMCTBA (peakluu T'HJpUpOBaHMUsI, rajo-
TeHUPOBAHUS, TUAPATAIIIH, OKUCICHUS U TIOJTMMEPHU3allin ), OTYYeHHE U IPUMEHEHHE.

Ankanuensl: Oytamguen-1,3 m MetmnOyranueHn-1,3: cTpoeHHe, BaKHEHIINE XUMHYECKHE
cBoiicTBa (peakius noaumepusanuu). [logyyeHre CHHTETHUECKOTO KayuyKa U Pe3UHBI.

AJKUHBI: COCTaB U OCOOEHHOCTH CTPOEHHUS, TOMOJIOTUYECKUI psill. ALIETUIIEH — MPOCTEN-
MUK MIPEICTaBUTENb AJKUHOB: COCTaB, CTPOECHUE, (PU3NUYECKUEe U XUMHUYECKHUEe CBOWCTBA (peak-
LIUU TUJPUPOBAHMUSL, TAIOTEHUPOBAHNUS, TUIpaTallii, TOPEHNUs ), TOITYYEHUE U IPUMEHEHHUE.

Apensl. benson: cocras, cTpoenue, GpU3NUECKUe U XUMHUECKUE CBOWCTBA (peakuu rajo-
TEHUPOBAHUS Y HUTPOBAHUs), MOITYYEHUE U MPUMEHEHHe. 101yon: cocmas, cmpoenue, gusuie-
cKUe U XumMuiecKue ceoucmea (peakyuu 2ai02eHUposanuss U HUMpoB8aHus), noiyieHue u npume-
HeHue. TOKCUYHOCTh apEeHOB. I'eHeTHUYecKast CBA3b MEXKIY YII€BOAOPOAAMHM, TPUHAUICKAIUMU
K pa3JINYHbIM KJaccam.

[IpupoaHble NCTOUYHUKU YIIIEBOAOPO0B. [IprpoaHbIil ra3 u nomnyTHble HEPTSIHBIE Ta3bl.
Hedtp n e€ npoucxoxnenue. CrocoObl nepepaboTku HEPTHU: MEPEroHKa, KPEeKUHr (TepMude-
CKUM, KaTaJTUTHUECKUil), nuponus. [Ipoaykrsl nepepaboTku HeTH, UX TPUMEHEHUE B IPOMBIIII-
JIEHHOCTH U B ObITY. KaMeHHBIH yroib 1 IPOAYKTHI €ro nepepaboTKH.

DKcriepuMeHTAIbHbIE METO/Ibl M3YUYEHHS BEIECTB M UX IMPEBpALICHHUI: 03HAaKOMJIEHHE C
oOpa3iiaMu TiacTMacc, KaydykoB U pe3uHbl, Koyuiekiuu «HedTe» u «Yronb», MogenupoBanue
MOJIEKYJ YTJIEBOAOPOJOB M TajOreHONPOU3BOIHBIX, MPOBEACHNE MPAKTUYECKONW paboThI: MOIy-
YEeHHE ITUJIEHA U U3yUEHHUE €r0 CBOMCTB.

Pacuérneie 3anaun.

Bbruncnenus mo ypaBHEHUIO XUMHYECKOHM peakimu (Macchl, 00bEMa, KOJIMUECTBA UCXO/-
HOT'O BEILlECTBA WJIM MPOJIYKTa pPeaKlUU MO0 U3BECTHBIM Macce, 00bEMY, KOJUYECTBY OJIHOTO M3
MCXOJHBIX BEIECTB WX IPOLYKTOB PEAKIIUN).

Kuciopoacoaep:kamue opranudeckie cCoeJMHHEHU

[IpenenpHble OAHOATOMHBIE CIUPTHI. MeTaHOM U ATaHOI: CTpoeHUe, GU3NYECKUE U XUMU-
YeCKHUe CBOMCTBA (peakIy ¢ aKTUBHBIMU METaJlJIaMH, TaJIOr€HOBOAOPOAAMHU, TOPEHUE), IpUMe-
HeHre. BogopoaHsle CBSI3M MEXIy MOJEKyJdaMu CHOUPTOB. [[eficTBHE MeTaHola M 3TaHoJa Ha
OpraHM3M 4YeJIOBEKa.

MHoOroaTtoMHbI€ CIUPTHI. DTUIICHIIINKOIIb U IIHIEPUH: CTpOeHHUE, PU3NYECKUEe U XUMUYe-
CKHE CBOMCTBA (B3aUMOJEHCTBUE CO IICIIOYHBIMU METAJIJIAMHU, KaY€CTBEHHAs PEaKIMs HA MHOTO-




aTOMHBIEe cUpTHI). JleficTBUue Ha opraHu3M uenoBeka. [[puMeHeHne ruIeprHa 1 STHIICHTIINKO-
J8l.

®eHoI: CTpPOCHUE MOJICKYJIbI, (PU3NUYECKHUE U XMMUYECKHE CBOUCTBA. TOKCHYHOCTH (heHo-
na. Ilpumenenue penona.

Anbnerunsl u kemornwvl. DopManberu, aleTaabAeru/: CTpoeHue, pU3nuecKne U XuMuye-
CKHE CBOMCTBA (pPEaKIMU OKUCIIEHUSI U BOCCTAHOBJICHUS, KAUECTBEHHBIC PEAKIIMN), I0JyUYEHUE U
IIPUMEHEHHE.

OnHOOCHOBHBIE Tpe/iebHbIe KapOOHOBBIE KHCIOThL. MypaBbUHAst M YKCYCHAst KUCIIOTHI:
CTpO€HUEe, pU3NUECKue U XUMHUYECKUE CBOICTBA (CBOWCTBA, 00LIMe JUIsl Kjlacca KUCIOT, PeaKkLus
TepU(HKAINN), TOTyYeHne 1 npuMeHenne. CTeapuHOBasi U OJEUHOBAs KUCIOTHI KaK MpezcTa-
BUTEJIM BBICIIUX KapOOHOBBIX KHCJIOT. MblIa KaK COJIM BBICIIUX KapOOHOBBIX KHCIIOT, UX MOIO-
niee 1eUCTBHE.

CrnoxHble 3pUpbl KaK MPOM3BOIHBIE KAPOOHOBBIX KHUCIOT. I'MApOIN3 ClI0XKHBIX 3()UPOB.
Kupsl. I'maponus xupos. [Ipumenenne xupos. bruosornueckas posb ) KUPOB.

VYraeBojpl: cOCTaB, KJIacCU(pUKALMA YTIEBOAOB (MOHO-, 11~ U nosiucaxapusl). ['moko3a —
IPOCTEHIINKA MOHOCaxapuj: OCOOEHHOCTH CTPOEHHUS MOJIEKYJbl, (PU3NYECKUE M XUMHUYECKHE
cBoiicTBa (B3aumozeiicTBue ¢ ruapokcuiom meau(1l), okucienne aMMuauHbIM PacCTBOPOM OKCHU-
na cepebdpa(l), BoccranoBneHne, OpOKEHNUE TITIOKO3bI), HAXOXKICHUE B MPHUPOJE, TPUMEHEHNE,
6uonornyeckas poib. PoTocuHTe3. PPyKTO3a KaK U30MEP TIFOKO3BI.

Kpaxman u nemnono3a kak npupojiHble nonuMmepsl. CTpoeHHe Kpaxmaya U LEeJUTFI03bI.
dusnyueckue U XMMUYECKHe CBOMCTBA Kpaxmalia (FHApOiIn3, KaueCTBEHHAs PEaKIHs C HOI0M).

DKCliepUMEHTAJIbHBIE METOJbl M3Y4YEHHUS BEUIECTB M HMX IpPEBpallleHUui: IPOBEJIEHUE,
HaOJI0IeHNE U ONMCAaHUE JeMOHCTPAIIMOHHBIX OIBITOB: FOPEHUE CIIUPTOB, KAYECTBEHHbBIE PeaK-
[IMA OJHOATOMHBIX CIIUPTOB (OKUCIEHUE ATaHosa okcuaoM meau(ll)), MHOroaTOMHBIX CIIUPTOB
(B3aumMopelicTBue raunepuHa ¢ ruapokcuaom Menu(ll)), anpaerngoB (OKHMCIEHHE aMMHAUYHBIM
pactBopoMm okcuaa cepedpa(l) u runpoxcunom menu(ll), B3aumonelicTBue kpaxmaina ¢ HOIOM),
IPOBE/IEHUE MTPAKTUUYECKON pabOThI: CBOWCTBA pACTBOPA YKCYCHOM KUCIIOTHI.

Pacuérneie 3anaun.

Bbruncnenus mo ypaBHEHUIO XUMUYECKOH peakiuu (Macchl, 00bEMa, KOJMYECTBA UCXO/-
HOT'O BEILlECTBA WJIM MPOJYKTa PEaKIMH [0 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJIHOTO U3
MCXOHBIX BEILECTB WJIN IPOJYKTOB PEAKLIUN).

A3oTconepikaliie opraHu4eckie COeIMHEHUS!.

AMHUHOKHCIIOTHl Kak aM(OTepHbIE OpraHuuecKkue coeanHeHus. duszndyeckue U XuUMuye-
CKH€ CBOICTBa aMMHOKHUCJIOT (Ha MpuMepe IHIKHA). bruonornyeckoe 3HaYeHHME aMUHOKUCIIOT.
Ilentuasbl.

benku kak npupojHbIE BBICOKOMOJIEKYJISpHBIE coenuHeHus. llepBuuHas, BTOpUYHAs M
TpPEeTUYHasl CTPyKTypa OenkoB. XMMHUYECKHE CBOIMCTBA ONKOB: TMAPOIN3, ACHATypalus, Kaye-
CTBEHHBIE PEAKIINU Ha OCJIKH.

DKcIepUMEeHTaIbHbIE METOBl M3YYEHHUs BEIIECTB M MX IpeBpallleHuil: HaOJrofeHue u
OINMCAaHNE JEMOHCTPALMOHHBIX ONBITOB: JACHATYpalus OEIKOB MPHU HAarpeBaHUH, [IBETHBIE PEaK-
uH OEIKOB.

BbicokomoiekysipHbIe cOeTUHEHUSs

OCHOBHBIE TIOHATHS XUMHUHU BBICOKOMOJIEKYJISIPDHBIX COEIMHEHUI: MOHOMEp, IOJIUMED,
CTPYKTYpPHOE 3BEHO, CTENEeHb NOJUMEPU3ALINH, CPEIHSS MOJIeKyIapHas Macca. OCHOBHBIE METO-
JIbl CUHTE3a BBICOKOMOJIEKYJISIPHBIX COEUHEHUN — MOJIMMEPU3ALINA U TIOJMKOHICHCAIUS.

DKcrepuMeHTalIbHbIE METOJIbI M3YYEeHHs BELIECTB UM MX MPEBpAIICHUN: O3HAKOMIIEHUE C
00pa3iaMu MPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAyUyKOB.

MexnpeaMeTHbIE CBA3H.

Peanu3zanus MeXIpeIMETHBIX CBsI3ed NpPU M3YUYEHUM OpraHMueckodl xumuu B 10 kiacce
OCYILECTBIISICTCS Yepe3 UCIOJIb30BAHUE KaK OOLIMX €CTECTBEHHO-HAYYHBIX MOHATHH, Tak U IO-
HATUH, SABJISIOINXCS CHCTEMHBIMHU JUISl OTAEIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOI'O IIUKJIA.



OOmue ecTecTBeHHO-HAYYHbBIC TIOHATHUS: SBIICHUE, HAYYHBIN (aKT, TUIIOTE3a, 3aKOH, TEO-
pWisl, aHAJIU3, CHHTE3, KIaCCU(PHUKAIIHS, IEPUOIMIHOCTD, HAOIIOICHUE, U3MEPEHUE, IKCIICPUMEHT,
MOJICJINPOBAHUE.

®dusnka: Matepus, YHEPTUs, Macca, aToM, AIEKTPOH, MOJICKYJIa, SHEPTeTUICCKUI YPOBCHb,
BEIIIECTBO, TEJI0, 00BEM, arperaTHoOe COCTOSIHUE BENIeCTBa, (DU3MUYECKIE BEIIMYMHBI U SIIMHUIBI UX
U3MEpEHHUSL.

buonorus: knetka, opranu3m, 6mocdepa, 0OMEH BEIIeCTB B Opranuzme, GOTOCHHTE3, OHO-
JIOTUYECKH aKTHBHBIC BeIIecTBa (OCIKU, YIIIEBOIbI, )KUPHI, (DEPMEHTHI).

['eorpadus: MUHEpaIIBI, TOPHBIC TIOPOIBI, MTOJIE3HBIC HCKOIIAEMBbIE, TOIUIUBO, PECYPCHI.

TexHoOTHS: MUIIEBBIE MTPOTYKThI, OCHOBBI PAllMOHATLHOTO MTUTAHMS, MOIOIIINE CPEACTBA,
JICKApCTBEHHBIC © KOCMETHYECKHE MPEIapaThbl, MaTepUaIbl H3 HCKYCCTBEHHBIX U CHHTETHUECKUX
BOJIOKOH.

[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA ITPOI'PAMMEBI 11O XUMHWU HA BA30-BOM
YPOBHE CPEJJHEI'O OBILETI'O ObPA3OBAHUMA

JIMYHOCTHBIE PE3YJIBTATbBI

OI'OC COO ycranaBnuBaeT TpeOOBaHMS K pe3yJbTaTaM OCBOSHHS OOYYalOUIMMHUCS MPO- TpaMM
cpemHero obmiero oOpa3oBaHus (JIMYHOCTHBIM, METANpPEIMETHBIM M TpeAMETHBIM). HaydHo-
METOJUYECKOW OCHOBOW MJisi pa3paboTKU IMIIAHUPYEMBIX PE3yJbTaTOB OCBOCHHUSA IMPO- TpaMM
CpemHero o0mero o0pa3oBaHus SBISETCS CUCTEMHO-ACATEIbHOCTHBIN OIXOI.
B coOTBETCTBHM C CUCTEMHO-AESITENILHOCTHBIM MOJIX0/IOM B CTPYKTYpPE JIMUYHOCTHBIX pe- 3yJIbTaTOB
OCBOEHUS IpenMeTa «XUMHs» Ha YpPOBHE CpeIHEro oOuiero o0pa3oBaHUs BBIACJIEHBI CIEAYIOIINE
COCTAaBJISIFOLIHE:!
OCO3HaHUE OOYYAIOIIMMHUCS POCCUUCKOM TPAKIAHCKOW HWIEHTUYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSITEIBHOCTH U CaMOOIIPEIEICHHIO;
HAIMYUE MOTUBAIIMU K 00yUYEHUIO;
[eJICHAITPABICHHOE Pa3BUTHE BHYTPEHHUX YOCKICHUN JTUIYHOCTA HA OCHOBE KIIFOUEBBIX IIEHHOCTEH
Y UCTOPHYECKUX TPAIUIHA 0a30BOM HAYKU XUMUU;
TOTOBHOCTb M CIIOCOOHOCTH 00YYaroIMXCsl PyKOBOJCTBOBATHCSA B CBOEH J1€ATEIbHOCTH 1IEHHOCTHO-
CMBICTIOBBIMU YCTaHOBKAMU, IPUCYIIIUMHU [IETOCTHONW CUCTEME XMMHYECKOTro 00pa- 30BaHuUS;
HaJU4He MPABOCO3HAHMS IKOJIOTMUECKOM KYJIbTYpPbl U CIHOCOOHOCTH CTAaBUTh IEIH M CTPO- UTh
JKU3HEHHBIE TIJIaHbIL.
JlugHOCTHBIE PE3yNbTaThl OCBOCHUS TMpeaMeTa «XUMHS» JOCTUTAIOTCS B €IMHCTBE y4eO- HOM U
BOCIIUTATEIbHON JEATETbHOCTH B COOTBETCTBUU C T'YMAHUCTHYECKMMHU, COLUOKYJIBTYP- HBIMH,
JlyXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMH M HJi€aJaMH POCCHUHCKOIO Tpa)<JIaHCKOro oOle- CTBa,
OPUHITHIMU B OOIIECTBE HOpPMaMU M TPaBUJIAMU TIOBEIEHUS, CIIOCOOCTBYIOIIMMH TIPOIEC- CaM
CaMOIIO3HaHUs, CAMOPa3BUTHUS U HPABCTBEHHOT'O CTAHOBJICHUS JIMYHOCTH 00yYaOIIUXCSl.
JIM4HOCTHBIE pPE3yJbTaThl OCBOCHHS MpeAMeTa «XHUMHS OTPaXarT C(HOPMHUPOBAHHOCTH OTBITA
MMO3HABATEIPHOW W TPAKTUYECKOW JEATETPHOCTH OOYYaIOIIMUXCS IO peaqu3aiiil TMPUHSI- ThIX B
00I11eCTBE 1IEHHOCTEH, B TOM YHCIIE B YAaCTH:

1) rpazkIaHCKOro BOCIIMTAHUSA:
OCO3HaHUS 00YUYAIONIMMHUCS CBOMX KOHCTUTYLMOHHBIX MPaB U 00s13aHHOCTEH, YBAKEHUS K3aKOHY U
MIPaBOTIOPSIKY;
MPEJICTABICHUS O COIMAIBHBIX HOPMaX W MpaBUiIaX MEKIUYHOCTHBIX OTHOIIEHUH B KOJ-JIEKTHUBE;
TOTOBHOCTU K COBMECTHOW TBOPYECKOMN NIE€ATEIHHOCTHU MPH CO3AAHUU YYEOHBIX MPOEKTOB,PELICHUH
y4eOHBIX M [MO3HABATEIBHBIX 33/1a4, BRITOJTHEHUN XUMUYECKIX YKCIIEPUMEHTOB;
CIIOCOOHOCTH MOHUMATh U PUHUMATh MOTHBBI, HAMEPEHUS, JIOTHUKY M apTyMEHThI APYTUXIIPU
aHaAJIM3€ Pa3TUYHBIX BUJOB YU€OHOM NeSTEIbHOCTH;

2) NaTPHOTHYECKOT0 BOCIUTAHUSI:
LIEHHOCTHOTO OTHOILIEHUSI K UCTOPUUECKOMY U HAYYHOMY HACIEIUI0 OT€UECTBEHHOW XU-
MUU;



YBa)KEHHS K IPOIIECCY TBOPUECTBA B OOJIACTH TEOPHM M MPAKTUYECKOTO MPUMEHEHUS XH-
MHH, OCO3HAHHUS TOTO, YTO JOCTHIKEHHS HAYKU €CTh pe3yJIbTaT JAJUTEIbHBIX HAOII0IECHHH, Kpo-
MOTJIMBBIX YKCIIEPUMEHTAIbHBIX IIOMCKOB, IOCTOSIHHOI'O TPYAa YYEHBIX U IIPAKTUKOB;
MHTEpeca U MO3HABATEIbHBIX MOTHBOB B IOJIyUYE€HUH M MOCJIEAYIONIEM aHainn3e HH(opMa-Iiuu o
IIEPENOBBIX TOCTHKEHUAX COBPEMEHHON OTEYECTBEHHON XUMUU;

3) AyXOBHO-HPABCTBEHHOT0 BOCTIMTAHMS:
HPaBCTBEHHOI'O0 CO3HAHMSI, STUYECKOTO IIOBEACHUS;
CIIOCOOHOCTH OLIEHUBATh CUTYalluH, CBSI3aHHBIE C XUMUYECKUMU SIBICHUSIMM, U IPUHU-MATh
OCO3HAHHBIC PELICHUS, OPUEHTUPYSCh HA MOPaIbHO-HPABCTBEHHBIE HOPMBI U LIECHHOCTH;



TOTOBHOCTHU OLICHMBATh CBOE IOBEICHUE U IIOCTYIIKM CBOMX TOBAPHUILEH C IO3ULUNA HPAB-CTBEHHBIX
Y IIPaBOBBIX HOPM M OCO3HAHUE MOCJIEICTBUI 3TUX ITOCTYIIKOB;

4) popMupoBaHHS KYJIbTYPHI 3/10POBbI:
IOHUMAaHMs LIEHHOCTEH 370pOBOro 1 6€301nacHOro o0pasa KU3HU, HEOOXOJUMOCTH OTBET-CTBEHHOI'O
OTHOILIEHHS K COOCTBEHHOMY (PH3UYECKOMY M IICUXUIECKOMY 3/I0POBBIO;
co0OuIroIeHMst paBuil 0€30IacHOro 0OpalleH!sl ¢ BEIeCTBaMU B OBITY, IOBCEAHEBHOM)KU3HHU U B
TPYAOBOM AEATEIbHOCTH;
NOHUMAaHMs LIEHHOCTH MPaBWJI UHIMBUIYyaJIbHOIO M KOJUIEKTUBHOIO 0€30M1acHOrO MOBE/Ie-HUs B
CUTYyalUsX, YIPOXKAIOIUX 3J0POBBIO U KU3HU JIIOJICH;
OCO3HaHMsI NTOCIEACTBUI M HENIPUSTUS BPEIHBIX MPUBBIYEK (YHOTPEOICHUS alIKOr0Jis,HAPKOTHKOB,
KypEHHUs);

5) Tpy/10BOT0 BOCIUTAHUS:
KOMMYHHUKAaTHBHOH KOMIIETEHTHOCTH B y4eOHO-HMCCIIEIOBATEIBCKOM eATEIbHOCTH, 00Ie-CTBEHHO
II0JIE3HOM, TBOPUECKOHN U JIPYIMX BUJAX JCSITEIBbHOCTH;
YCTAaHOBKH Ha aKTMBHOE Y4YacTHE B PEIICHUH MPAKTUYECKUX 33]]a4 COLIMaIbHOM HalpaB- IGHHOCTH (B
paMKax CBOEro Kjacca, IIKOJIbl);
MHTEpeca K MPAKTHYECKOMY HM3YYCHHIO MPO(eccHil pa3IMyHOro poja, B TOM YHCIE Ha OC- HOBE
IIPUMEHEHHUS IPEIMETHBIX 3HAaHUH 110 XUMHUH;
YBaXXEHUS K TPYAY, JIOIAM TpyZAa U pe3ybTaTaM TPYAOBOU IEATEIbHOCTH;
TFOTOBHOCTH K OCO3HAHHOMY BBIOOpY WHAMBHMIYyalbHOH TpaeKTOpuu oOpa3oBaHusi, Oyny- wLieil
npodeccuu U peaan3aii COOCTBEHHBIX JKU3HEHHBIX IUIAHOB C yYETOM JINYHOCTHBIX MHTE- PECOB,
CHOCOOHOCTEH K XMMHMHU, UHTEPECOB U MOTPeOHOCTEN 00111eCTBa;

6) 9K0JIOrHYECKOr0 BOCIIUTAHMS:
9KOJIOTUYECKHU 11eJIeCO00Pa3HOro OTHOLIEHMS K IPUPOJIE, KAK UCTOUYHHUKY CYLIECTBOBAHMS )KU3HU HA
3emie;
MOHUMAaHMS TJI00aJIbHOTO XapaKTepa 3KOJIOTMUECKUX Mpo0sIeM, BIUSHUS SKOHOMUUYECKUX POILIECCOB
Ha COCTOSIHME TPUPOTHON U COLUAIIBHON CPEJIbI;
OCO3HaHMsI HEOOXOJUMOCTH UCIIOJIBb30BAaHUS JOCTHXKEHHM XWMUHU [UIi pelleHUs BOMIPOCOB
PalMOHAIBHOTO IIPUPOAOIIOIB30BAHNS;
AKTUBHOTO HEIPUATUA ACUCTBUH, NMPUHOCAIIUX BPEX OKPYKAIOIICH NPUPOAHOU Cpene, YMEHHs
IIPOrHO3UPOBATh HEOJArOMPUATHBIE SKOJOTUYECKHE MOCIEICTBUS MPEANPUHUMAEMBIX ACUCTBUN U
[IpeoTBpalaTh ux;
HaJIU4Ms Pa3BUTOTO IKOJIOTMYECKOTO MBIIIICHUS, SKOJIOTMYECKOU KYJIBTYPBI, OIBITA /1€~ TEJIbHOCTH
DKOJIOTUYECKOM HAIIPpaBIECHHOCTH, YMEHHS PYKOBOJICTBOBATHCS HUMH B II03HABaTElb- HOW,
KOMMYHHMKAaTUBHOW M COLMAJIbHOW IMpPaKTHKE, CIIOCOOHOCTH M YMEHHS aKTUBHO MPOTHBO- CTOSTH
U7C0JIOTHN XeMooouH,

7) HEHHOCTH HAYYHOTI'O TIO3HAHUSI:
c(OpMHUPOBAHHOCTH MUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BU- TUSI HAYKU
U OOILIECTBEHHOM MPAKTUKH;
MOHMMAaHHUA cTieUU(UKN XMMUU KaK HayKd, OCO3HaHUs €€ PO B (pOpMHUPOBAHUH PALUO- HATHHOTO
HAYYHOT'O MBILIICHHS, CO3/JaHUHU LIETIOCTHOTO IPECTaBICHUsS 00 OKPYXKaroIeM MUpE KaK O €TUHCTBE
MPUPOJIBI U YEJIOBEKA, B TO3HAHUM MPUPOIAHBIX 3aKOHOMEPHOCTEH U peIlIeHUuHU MPo0JIeM COXpaHEHUS
IIPUPOJHOTO PABHOBECHS;
yOeXKAEHHOCTH B 0CO00 3HAYMMOCTH XUMHHM JJIi COBPEMEHHOM ULMBUIIM3alUU: B €€ ryma-
HUCTUYECKOHN HANPaBIEHHOCTH U BAXKHOM POJIM B CO3/ITaHMM HOBOM 0a3bl MaTepHalIbHON KYJIBTY- PBbI,
pelIeHnr TJI00ANbHBIX MPOOJIEM YCTOMYMBOIO Pa3BUTHS 4YEJIOBEUYECTBA — CHIPHEBOM, 3HEpre-
TUYECKOM, MUIIEBOH M 3KOJIOrMYecKod O€30MacHOCTH, B Pa3BUTHH MEIHUIIMHBI, OOecreueHHH
YCIIOBHH YCIIEIIHOTO TPY/AA M SKOJIOTNYECKH KOM(POPTHOM KHU3HHU KaXI0T0 WieHa 00IIeCcTBa;
€CTECTBEHHO-HAay4YHOU IPAMOTHOCTH: IOHUMAaHHUs CYLIITHOCTH METOJOB ITIO3HAHHUSI, UCIIOJIb- 3yEMBIX B
€CTECTBEHHBIX HayKaX, CIOCOOHOCTHU UCIIOIb30BATh [10JIy4aeMblI€ 3HAHUS U1 aHAJIN3a U OOBSICHEHMS
ABJICHUM OKPY XKAIOLIEro MUpa U MPOUCXOIAIIUX B HEM U3MEHEHUM, YMEHUs Jie-



JaTb 00OCHOBAHHBIE 3aKIIOYCHHS HAa OCHOBE HAYYHBIX (PAKTOB M MMEIOUIMXCS JAHHBIX C IENBIO
HOJTY4EHHS JOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTH CaMOCTOATENBHO HCIIONB30BaTh XMMUYECKHE 3HAHHMS Ui pEIIeHUs IMpoOsieM B
pEaNbHBIX KU3HEHHBIX CHTYaIUIX;

UHTEepeca K IO3HAHUIO U HCCIIEI0BaTENbCKOM AeATEIbHOCTH;

TOTOBHOCTH U CIIOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHUIO U CAMOOOPA30BaHMIO, K aK- TUBHOMY
HOJTY4EHHIO HOBBIX 3HAHUH 110 XUMHH B COOTBETCTBHH C XH3HEHHBIMH OTPEOHOCTSI- MU;

UHTEpeca K 0COOEHHOCTSIM Tpy/a B Pa3iIHuYHBIX cdepax MpodhecCHOHAIBHON AeATEIbHO-

CTH.

METAINPEAMETHBIE PE3YJIbTATHI

MertanpeaMeTHbIe PE3yJIbTaThl OCBOCHUS YYEOHOTO mpeamera «XHUMHUsS» Ha YPOBHE CpeI- HEro
o01ero o0pa3oBaHuUs BKIFOYAIOT:
3HaUMMbIC i1 (OPMUPOBAHHS ~ MHPOBO33PCHUS  OOYYAIOIIUXCS — MEXIUCIUILIUHAPHBIC
(MeXMpeIMETHbIE) OOLICHAYYHBIC MOHATHS, OTPAXKAIOIIUE IIEJTOCTHOCTh HAYYHON KapTHHBI MHpan
crienupuKy METOJOB IO3HAHUS, WCIOJB3YEMBbIX B ©CTECTBCHHBIX HayKax (Marepus, BEIIECTBO,
SHEprus, IBJICHUE, IPOIIECC, CUCTEMa, HAYYHBIH (aKT, IPUHIIUI, THIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
TEOpusl, KCCIIEI0BaHNE, HAOIIOACHHE, U3MEPECHHE, SIKCIIEPUMEHT U JIPYTHUE);
YHHBEpCaJIbHbIC yuYeOHbIC JCHCTBHs (IO3HABATEIbHBIC, KOMMYHHKATHBHBIC, PETYJISTHUB- HbIC),
obecnieunBaromue GopmMupoBanue (HyHKIMOHAIBLHOW TPAMOTHOCTH M COIMAILHON KOMIIE- TCHIIHH
00y4aromuxcs;
CIIOCOOHOCTh ~ OOYYaromIMXCs HUCIOJB30BaTh OCBOCHHBIC MCKIUCIUIUIMHAPHBIE, MHPOBO3-
3pCHUYCCKUE 3HAHUS M YHUBEPCAIbHBIC yUeOHbIC ICHCTBUS B IO3HABATCIBHOH M COLUAIBLHOU
MIPAKTHKE.
MetanpeaMeTHble  pe3ylbTaThl OTPAKAIOT OBJAJCHHWE YHUBEPCATbHBIMH Y4YEOHBIMH  TIO-
3HABATEIbHBIMH, KOMMYHHUKATHBHBIMU U PETYJISATUBHBIMH JICHCTBUSMHU.
OBi1ajieHHe YHUBEPCAJBHBIMU Y4e€OHBIMHU NMO3HABATEILHBIMH J1elCTBUSIMH:

1) 6a3oBbIe JJOrHYecKHUe el CTBHUA:
CaMOCTOSITEIILHO (POPMYITUPOBATEH U AKTYaTU3UPOBATH IPOOIJIEMY, BCECTOPOHHE €€ pac- CMaTpUBaTh;
OTIPEICNIATh LI JAEITeIbHOCTH, 3a/laBas MmapaMeTpbl U KPUTEPUU UX AOCTHIKEHHS, COOT- HOCHUTH
PE3YIBTATHI ISATEITBHOCTH C ITOCTABIICHHBIMHE LIETISIMU;
MCIIOJIb30BATh MPH OCBOSHUH 3HAHUUN MPUEMBI JIOTMUECKOTO MBIIUICHUS — BBIENATH Xa- PAaKTepHBIE
MIPU3HAKY MTOHATHH M yCTaHABIMBATh UX B3aHMOCBSI3b, HCIIOJIB30BATh COOTBETCTBY- FOIINE TTOHITHS
IUTsL OOBSICHEHUS OT/IETBHBIX (PAKTOB U SBIICHUI;
BBIOMpATh OCHOBAHUS M KPUTEPHH JUTS KIIACCU(PUKAIINN BEIICCTB U XUMHUYCCKHUX PEaKIIHIA;
YCTaHABIMBATh MPUYMHHO-CIIEACTBEHHBIE CBS3H MEX]y U3yYaeMbIMH SIBICHUSIMU; CTPOUTD
JIOTUYECKHE PacCyXJIeHUs (MHIyKTUBHBIC, ICTYKTHBHBIC, 110 aHAJIOTHH), BBISB-
JSTh 3aKOHOMEPHOCTH U MPOTUBOPEUHUS B PACCMATPUBAEMBIX SBICHUAX, (DOPMYIUPOBATH BHIBO-/IBI
1 3aKJIFOYEHUS;
MPUMEHSTh B MPOLIECCE MO3HAHUS, UCTIONB3YEMbIe B XUMHH CUMBOINYECKUE (3HAKOBBIC) MOJIEIH,
peoOpa3oBEIBATh MOJICITEHBIC ITPEICTABICHUS — XUMUYSCKUH 3HAK (CHMBOJ) DJIEMEHTA, XHMHYECKast
dbopMyna, ypaBHEHHE XUMHUYECKOW pEaKIMH — TMPU PEUICHHH YYeOHBIX MO3HABAa- TENbHBIX U
MPAKTUYECKUX 3ajad, NPUMEHATh Ha3BaHHBIC MOJICIbHBIC NPEJICTABICHHUS JUIS BBISB- JICHHS
XapaKTePHBIX MPU3HAKOB U3yYaeMbIX BEIIECTB U XUMUUYECKUX PEAKIIUH.

2) 6a30BbIe HCCJIE0BATEIbCKHIE A€l CTBHS:
BJIQJICTh OCHOBAMH METOJIOB HAYYHOTO TIO3HAHUS BEIIECTB U XUMHUECKUX PEAKITU;
(GbopMyJIMPOBATh TEH U 3aJaYd MCCIIEIOBAaHNUS, UCIIOIH30BaTh MOCTABICHHBIC U CAMOCTO- SATEIHHO
c(hopMyJIUPOBAHHBIE BOMPOCKHI B KAUECTBE MHCTPYMEHTA MMO3HAHUS U OCHOBBI 7151 (pop- MUpOBaHUS
TUIIOTE3BI TI0 TIPOBEPKE MPABUILHOCTH BBICKA3bIBACMBIX CYXKICHU;



BJIAJCTh HAaBBIKAMH CAMOCTOSTEIIHOTO TIUIAHUPOBAHUS W TPOBEIACHUS YUYEHHYECKHUX IKC-
IEPUMEHTOB, COBEPLICHCTBOBaTh YMEHHs HaONIoJaTh 3a XOJOM IIpolecca, CaMOCTOSATENIBHO
IPOTHO3UPOBATh €ro pe3yibTar, (popMyIupoBaTh 0OOOLICHHS M BBIBOJBI OTHOCHUTEIBHO JIOCTO-
BEPHOCTHU PE3yJIbTAaTOB UCCIIE0BAHMS, COCTaBIATh OOOCHOBAHHBIN OTYET O MPOAETIaHHOI pabo- Te;
nproOpeTaTh OIMBIT YYEHHYECKOW MCCIIEOBATEIBCKON M MPOEKTHOW NESTEIBHOCTH, MPO- SBIATH
CHOCOOHOCTh M TOTOBHOCTD K CAMOCTOSITEIFHOMY ITOMCKY METO/IOB PEIIEHUs IPaKTHUe- CKUX 3a/1a4,
IPUMEHEHUIO PA3JINYHbIX METO/I0B MIO3HAHUSL.

3) pa6ora c nundopmanueii:
OpPUEHTHPOBATHCSI B PA3MUYHBIX HMCTOYHHKAX HH(POpPMALUU (HAy4HO-TIOMYJSApHAs JIUTepa- Typa
XMMHYECKOTO COZEp)KaHMsA, CIpaBOYHbIE I0coOMs, pecypcsl IHTepHera), aHaIU3UPOBAaTh
UHPOPMALIMIO PA3IUYHBIX BUAOB M (OpPM MpeCTaBICHHs, KPUTHUYECKH OIICHHWBATh €€ JOCTOBEp-
HOCTb M HEMPOTUBOPEUUBOCTb;
(bopMyIHpOBATH 3aMPOCHl M MPUMEHATH PA3IUYHBIE METO/IBI IPU MTOMCKE M 0TOOpe UH- (hopMalluH,
HE00XOIMMOM 715 BBIIIOJHEHUS YUEOHBIX 3a/1a4 ONpeAeIEHHOrO TUIIa;
nproOpeTaTh OMBIT UCTIONB30BaHUS HH(POPMAIIMOHHO-KOMMYHHKATHBHBIX TEXHOJIOTHI U Pa3IMYHbIX
HIOUCKOBBIX CHUCTEM;
CaMOCTOSITENIFHO BBIOMPATh ONTUMAIIbHYIO (OpMY IMpeCcTaBIeHIsI HHPOpMauu (CXeMbl, rpadukH,
JarpaMMbl, TaOJIMLbl, PUCYHKH U IpYTHE);
UCTIOJIb30BaTh HAYYHBIN SI3BIK B KAa4E€CTBE CPENCTBA MpH PadOTe ¢ XUMHUYECKOW MHPOpMa- IUEH:
OPUMEHATh MEXIpeAMeTHbIe ((pu3nyeckue U MaTeMaTU4yecKHe) 3HaKM M CHUMBOJIBI, (Op- MyJbl,
ab0peBHaTypbl, HOMEHKIIATYPY;
UCIIOJIb30BaTh U IPe0OPa30BbIBATH 3HAKOBO-CUMBOJIMYECKHE CPEACTBA HAIIISTHOCTH.
OgJiaieHHe YHUBePCAJbHBIMH KOMMYHHMKATHUBHBIMH el CTBUSIMU:
3aJjaBaTh BONPOCHI IO CYIIECTBY OOCY)XJaeMOH TeMbl B XOJ€ JAMalora W/WiIh JUCKYCCHH,
BBICKA3bIBaTh WAEH, (HOPMYITHUpPOBATH CBOW MPEUIOKEHUS OTHOCHTEIHHO BBHIOJHEHHS MPEIIIO-
JKEHHOH 3aJ1a4u;
BBICTYNIaTh C TPE3CHTAlMell pe3yJbTaTOB II03HABATENFHOW  JESITEIBHOCTH, MOJIYyYEHHBIX
CaMOCTOSITENIEHO HJIM COBMECTHO CO CBEPCTHUKAMHU NP BBITIOJIHEHUN XMMUYECKOTO SKCIIEpU - MEHTA,
NPaKTUYECKOH PabOTHI MO HMCCIEIOBAHUIO CBOMCTB M3y4YaeMbIX BEUIECTB, pealH3alMyd y4eOHOTO
npoekTa ¥ (OpMYyJIUpPOBAaTh BBIBOJABI IO pe3yJibTaTaM MPOBEAEHHBIX MCCIEJOBAaHUN MyTEM
COIJIacCOBaHUs MO3UIMI B X0/1€ 00CYKIEHUS 1 0OMEHAa MHEHUSIMHU.
OgJiaieHne YHUBEPCAJIbHBIMH PeryissTHBHBIMH AefiCTBUSIMU:
CaMOCTOSITENIbHO TUIAHUPOBATh U OCYILECTBIIATH CBOIO MO3HABATEIbHYIO JEATEIbHOCTD, ONpPEaessis
e€ 1enu W 3a/a4d, KOHTPOJIMPOBATh U MO Mepe HEOOXOAWMOCTH KOPPEKTHUPOBATH MpeJiaraeMbIi
ITOPUTM JIEHCTBUI NMPH BBINOJIHEHUH YYeOHBIX U UCCIIEOBATENbCKUX 33/1a4, BEIOMpaTh Hauboee
3P PEKTUBHBIN CTIOCOO WX PEIICHHUS ¢ YIETOM ITOTYICHHUS] HOBBIX 3HAHHIA O BEIIECTBAX U XUMHYECKHIX
peaKIusx;
OCYIIECTBIIATH CAMOKOHTPOJIb CBOCH EATETHHOCTH Ha OCHOBE CAMOAHAIN3a U CaMOOIICH-
KH.

IMPEAMETHBIE PE3YJIBTATbBI

10 KJIACC

ITpenmMeTHBIE pe3yabTaThl OCBOEHUS Kypca « OpraHuyecKas XUMHUsD OTPaKaroT:

c(OPMHPOBAHHOCTh TPEACTABICHUI O XMMHUYECKOH COCTaBISIOMIEH €CTECTBEHHO- HAay4HOM
KapTUHBI MUpPA, POJIM XMMHUU B MO3HAHUU SIBJICHUH MPHUPOABI, B (OPMUPOBAHUU MBIII- JICHUS U
KYJIbTYpBI IMYHOCTH, €€ (PyHKIIMOHAIBHOW IPaMOTHOCTH, HEOOXOJUMOM ISl peLIeHUs TPAKTHYECKUX
3a]a4 1 HKOJIOTMYECKH 00OCHOBAHHOTO OTHOIIEHUS K CBOEMY 3[I0POBBIO U MPU- POJHON CpeE;
BJIQJICHUE CUCTEMOM XMMHMYECKMX 3HAHUH, KOTOpas BKJIOYAET: OCHOBOIOJAraroLIUe IMOHA- THSA
(XMMMUECKHH 3JIEMEHT, aTOM, IEKTPOHHAs: 000JI0YKa aTOMa, MOJIEKYJIa, BAJIEHTHOCTD,



AIIEKTPOOTPHUIIATETILHOCTh, XMUMHYECKasi CBsI3b, CTPYKTypHas (opmyna (pa3BEépHyTas U COKpa-
1IEHHAS ), MOJIb, MOJISIPHAs Macca, MOJISIPHBIN 00bEM, YTIepOaHbIi CKeeT, (yHKIMOHAIbHAs IPpyIIa,
panuKall, U30MepHs, U30MEPbI, TOMOJIOTUUECKUN psAJl, TOMOJIOTH, YIJIEBOAOPOJbI, KUC- JIOPOJ U
a30TCOJEpIKaIINe COSAMHEHUS, MOHOMEp, MOJIMMED, CTPYKTYPHOE 3BE€HO, BHICOKOMOJIE- KYJISpHBIE
COEJIMHEHMS); TEOPUHU U 3aKOHBI (TEOPHsI CTPOEHUs oprannyeckux BemectB A. M. bytieposa, 3akoH
COXpPaHEHHUS  MacChl BEIIECTB); 3aKOHOMEPHOCTH, CHUMBOJIMYECKUH  SA3BIK  XHU- MU,
MHUPOBO33PEHUYECKHE 3HAHMS, JIEKAIlMEe B OCHOBE MOHUMAHHS MPUYMHHOCTU U CHUCTEMHO- CTH
XUMHUYECKHX IBJICHUH, ()aKTOJIOTHYECKUE CBEJICHHS O CBOWCTBAX, COCTaBe, MOJIyYeHUU U O€3011acHOM
WCIIOJIb30BAaHUU BAKHEUIITNX OPTaHMYECKUX BEIIECTB B OBITY M MPAKTUYECKOW Jesi- TEIbHOCTHU
YeJI0BEeKa;
c(OPMUPOBAHHOCTh YMEHHI BBISBIATh XapaKTePHbIC NPU3HAKU TOHSATHHA, YCTAaHABIWBATH WX
B3aMMOCBS3b, HCIOJB30BaTh COOTBETCTBYIOLIME IOHSTHUS IPHU OINHUCAHUU COCTAaBa, CTPOCHMS U
MPEeBpaICHUI OPraHUYeCKUX COCTUHEHHUI;
c(OPMUPOBAHHOCTh ~YMEHHMM HCIOJB30BAaTh XUMHUYECKYIO CHUMBOJIUKY I  COCTaBJICHMS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKpalIEHHON) (HOpPMYT OPraHUYECKUX BEIIECTB U
YpaBHEHUN XUMHUYECKUX PEAKIUH, U3rOTABIMBATH MOJEIU MOJIEKYJ OPraHUYECKUX BELIECTB IS
WUTIOCTPAIIMH UX XUMUYECKOTO U IPOCTPAHCTBEHHOTO CTPOCHUS;
c(hOPMUPOBAHHOCTh YMCHHI YCTaHABIMBATH MPHHAICKHOCTh U3YYCHHBIX OPraHUYCCKIUXBEIIESCTB
M0 UX COCTaBY U CTPOCHHUIO K OMPEIEIEHHOMY KIIACCY/TPYIINe CoeIMHEHUN (YTIeBOI0-POIbL,
KHUCJIOPOJT M a30TCOJEPIKAIINE COSAUHEHMSI, BLICOKOMOJIEKYJISIPHbIE COETMHEHUS), 1aBATbUM
Ha3BaHUsA 1Mo cucteMatndeckoit Homenkiarype (IUPAC), a Taxke MpUBOIUTH TPUBUATbHBIC
Ha3BaHMsI OTJENbHBIX OPraHUYECKUX BEIIECTB (ITUJIEH, MPOMMWIEH, alleTHIEH, STUICHIJIUKOIIb,
rIuepuH, Genou, GopMaibaeru, aueTalbIeru/l, MypaBbuHas KUCIO0Ta, YKCYCHAsl KUCIIOTa,
OJICMHOBAsI KMCIIOTA, CTEApUHOBAsI KUCIIOTA, TIII0K03a, PPYKTO3a, Kpaxmal, HEeJITI0I03a, TIAIUH);
c(OpPMUPOBAHHOCTh YMEHUS OMPEIENSITh BUIbl XUMUYECKOW CBSA3M B OPraHMUYECKUX CO-
eMHEHUSIX (OJMHApHBIE U KPATHBIE);
c(OpPMHUPOBAHHOCTh YMEHHSI MIPUMEHSATD IMOJIOKEHUS TEOPUU CTPOCHHS] OPTaHUYECKUX BEIIECTB A.
M. BytiepoBa jist 00bsICHEHUS 3aBUCUMOCTH CBOMCTB BEIIECTB OT UX COCTaBa U CTPOEHUS; 3aKOH
COXpaHEHHUs MACChl BELIECTB;
c(OpMHUPOBAHHOCTh YMEHHUI XapaKTepU30BaThb COCTaB, CTpOeHHUE, (PU3MUECKHE U XHUMHUYE- CKHE
CBOICTBA TUIMHMYHBIX TPECTaBUTENEH PAa3IUUYHBIX KJIACCOB OpraHMYECKHX BEIIECTB (METaH,d TaH,
STUJICH, TPOMUJIEH, areTwieH, OyraaueH-1,3, metunOyraaueH-1,3, G€H30J, METaHOJ, 3Ta- HOI,
STUJICHTIIMKOJb, TTUIEPUH, (DEHON, alleTanbAeru, MypaBbiHas U YKCyCHasl KUCIOTHI, TIO- K034,
Kpaxmaj, LeJJII0J03a, aMUHOYKCYCHAsl KHUCJIO0Ta), WIIIOCTPUPOBATh N€HETUYECKYIO CBSI3b MEKIY
HUMHU YPaBHEHUSMH COOTBETCTBYIOIIUX XHMHUYECKUX PEAKIMA C UCIOIB30BAHUEM CTPYKTYPHBIX
dopmyu;
c(OpPMUPOBAHHOCTh yMEHHsI XapaKTepPH30BaTh HUCTOYHUKU YIIEBOJAOPOIHOTO CHIPhS (HE(TH,
INPUPOJHBIN Ta3, yroib), CIOCOOBI UX MEpPepabOTKU M MPAKTHYECKOE MPUMEHEHHE MpO- AYKTOB
nepepabdoTKH;
c(OPMHUPOBAHHOCTh YMEHHH TPOBOJUTH BBIYHCICHUS 10 XUMHYECCKHM YpaBHEHHUSM (Mac- ChlI,
00BEMa, KOTMYECTBA UCXOJHOTO BEIECTBA MM MPOAYKTA PEaKIMH MO W3BECTHBIM Macce, 00bEMY,
KOJIMYECTBY OJTHOTO M3 MCXOJIHBIX BEIIECTB WJIU MTPOTYKTOB PEAKIIHH ),
c(hOpMHUPOBAHHOCTh YMEHUH BIAJETh CUCTEMON 3HAHUI 00 OCHOBHBIX METOJAaX HAYYHOT'O TTO3HAHMUS,
WCIIOJIb3YEMBIX B XHMHUH TIPM HM3YYCHHH BEIIECTB M XWMHUUYECKHX SBIEHWU (HaOmome- HUe,
U3MEepEeHHe, HKCIIEPUMEHT, MOJCIIUPOBAHKE), UCIIONI30BaTh CUCTEMHBIC XUMUYECKUE 3HA- HUS JUIS
NPUHITHS PEIICHH B KOHKPETHBIX JKU3HCHHBIX CHTYAIUsAX, CBS3aHHBIX C BENICCTBAMH U WX
MPUMEHEHUEM;
c(hOpMUPOBAHHOCTh yMEHUH COOJIOJATh TpaBHJIa TIOJb30BAaHUS XHMHYECKOW TIOCYJION W
1abopaTOPHBIM O00OPYJIOBAaHUEM, a TaK)Ke IMpaBuUiia OOpaIlleHHs] ¢ BEIIECTBAMH B COOTBETCTBUU C
WHCTPYKUHUSMHU IO BBITIOTHEHUIO JIA0OPATOPHBIX XUMUYECKUX OMBITOB;



c(OpPMHUPOBAHHOCTh YMECHHI IJIAHUPOBATH U BBHITIONHATh XUMHUYECKUN SKCIIEPUMEHT (IIpe- BPAIICHUs OPraHUYECKUX BEIISCTB MPH HArpEeBaHUH,
NIOJTyYCHHE STHIICHA M U3YYCHUE €r0 CBOWCTB, KAUECTBCHHBIC PEAKI[MH OPraHMYECKUX BEUIECTB, ACHATYpalys OSIKOB IPH HarpeBa- HUU, [[BETHHIC
peakuuu OETKOB) B COOTBETCTBUU C IMPABWJIAMHU TEXHUKH OE30MACHOCTH MPHU 00- pallleHWH C BEUIECTBAMH U JIA0OPATOPHBIM 00OpPYAOBAHUEM,
NPECTABIIATh PE3YJIbTaThl XHMUYE-CKOTO SKCIIEPUMEHTA B (hOpME 3aIMCH YPABHEHUI COOTBETCTBYIOUIMX PEaKIUil U (POPMYIIHPO- BATh BHIBOJIBI HA
OCHOBE 3THX PE3yJIbTaTOB;

c(OPMHUPOBAHHOCTh YMEHHI KPUTUYECCKHA aHATH3UPOBATH XUMHUECKYIO UH(POPMAIIUIO, MTOJTy4aeMyIO U3 Pa3HbIX UCTOYHHUKOB (CPEICTBA MACCOBOM
uHpopmanuu, UTHTEpHET U IPYyTHX);

c(OpPMHUPOBAHHOCTh YMEHHI COOJIFOJIaTh MPaBWJIA YKOJOTHYECKH IIETIECOOOpPA3HOTO TMOBE- ACHHS B OBITY M TPYJOBOH JAEATEIHHOCTH B IEISX
COXPaHEHHS CBOETO 3II0OPOBbSI U OKPYKAIOUICH TPUPOTHON CpE/Ibl, OCO3HABATh ONMACHOCTh BO3CHCTBUS Ha YKHBBIC OPraHU3MBbI OINPEIEIEHHBIX
OpPTaHMYECKUX BEIIECTB, MOHUMAasi cMbIcH mokazarens [1JIK, moscHATh Ha mpuMmepax CrocoObl YMEHBIICHUS W MPEAOTBPAIICHUS UX BPEIHOTO
BO3/ICHICTBUS Ha OPTaHU3M YEIIOBEKa,

JUISE O0YYaIoONIUNXCs ¢ OIPAaHUYCHHBIMH BO3MOXKHOCTSIMH 37I0POBBSI: YMCHHE MPUMEHSTH 3HAHHUS 00 OCHOBHBIX JOCTYITHBIX METOAAX IMO3HAHUS
BEIIIECTB U XMMUYCCKHX SIBIICHUIA,

JUIS CIETIBIX M CIIA0OBUIAIINX OOYYarOIIMXCs: YMEHHE HCIIONIb30BaTh pPEIbeHO- TOYEUHYI0 cucTteMy oOo3HaueHuit JI. Bpains mist 3ammcu
XUMHYECKHX (HOPMYII.

TEMATHYECKOE INTAHUPOBAHMUE

10 KJIACC

HaumMeHoBaHue pa3ieoB U TeM Komriecrso nacos DJIeKTpoHHbIe (LM (poBbIE)
Ne /m NMPOrpaMmbl Bcero ;(;;:T[:)(:J'Ibﬂble gli)ﬁz::;ﬁmeckne o0pa3oBaTe/bHbIE pecypchl
Pa3nen 1. TeopeTrnueckue 0CHOBbI OPraHMYecKOi XUMHHU

[Ipeamer opraHUYECKON XHUMHUHU. https://academy-

1.1 Teopust cTpoeHHs OpraHn4ecKuX co- 9 1 content.apkpro.ru/lesson/a9f3d191-

enunenuit A. M. Bytiepoa Sele-4e24-ac02-efb16fa49f6a
Uroro no pazneny 9
Pa3nen 2. YraeBogopoabl

- o https://academy-

2.1 PE/CIILHBIC YIIICBO/IOPO/bI 3 content.apkpro.ru/lesson/258ddc06-
ATKAHbT ec23-473c-b3d7-ed82fcaddd02
HenpenenbHbIe yTIeBOTOPOIBI: all- ttps://academy-

2.2 9 1 content.apkpro.ru/lesson/4038171e-
K(CHDI, ATKATHCHDL, AJTIHHDT 4158-4bd1-ae98-18dc1cfb9399

https://academy-

2.3 ApomaTHuecKue yrieBoa0pOIbl 2 content.apkpro.ru/lesson/d86d7d00-

d5b4-491d-aded-c3ddal9feef4



https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4

2.4

[pupoHbIe HCTOUYHUKH YTIICBOIO-
pPOJZIOB M X TepepaboTka

https://lesson.edu.ru/04/10

Htoro mo

pazneny

17

Pa3nen 3. Kuciopojacoaep:kaniue oprannyeckne coenHeHus!

https://academy-

3.1 Cruptbl. DeHon 6 content.apkpro.ru/lesson/5439c18b-
7440-4b6f-bf84-c04fad71694f

3.2 Anbreruasl. KapOOHOBBIC KMCIOTHI. 12 https://academy-

Crnoxxusbie 3¢upsl content.apkpro.ru/lesson/8664b319-
0ba3-4945-b076-cb7ae5858b90
https://academy-

3.3 YrieBosi 7 content.apkpro.ru/lesson/709ce43a-
deb6-4281-963b-01d2e212d4d0
Hroro no paszneny 25
Pasnen 4. A3oTcoaep:xaniue OpraHnyecKue coeTuHeHust
https://academy-
4.1 AMUHBI. AMUHOKUCIIOTHL. benmku 8 content.apkpro.ru/lesson/0c608a59-
4c69-4481-839e-9205f201b73
Hroro o pazneny 8
Pa3gen 5. BeicokoMoJieky/IsipHbIe COeJUHEHUS
51 ‘ [Tnactmaccer. Kayuyku. Bomokna 9 https://lesson.edu.ru/04/10
OBHIEE KOJIMYECTBO YACOB I10 ITPO- 68

I'PAMME
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INOYPOYHOE IINTAHUPOBAHUE

10 KJIACC
KoandecTBo 4acoB

Ne Tema vooKa K n JlaTa JJIeKTPOHHBbIE HU(PPOBLIE

n/n yp Bcero OHTPOILHbIC PaKTHYECKHE u3yuyeHusi oOpa3oBaTesibHbIE peCypchl

padoThI padoThbI

1 [ToBTOpEeHUe Kypca xumuu 9 1
Kjacca.

5 [ToBTOpEHUE Kypca XuMuu 9 1
Kjacca.

3 BxoHasi KOHHTpOJIbHAS 1 1
pabora.

[Mpenmer opraHumyecKol Xu- https://academy-

4 MUH, €€ BOSHUKHOBEHUE, pa3- 1 content.apkpro.ru/lesson/a9f3d191-
BUTHE U 3HAYCHUE 5ele-4e24-ac02-efb16fa49f6a
Teopus cTpoeHUs: OpraHuye- hitps://academy-

5 ;I;HQ(BZOZ%H::;:BI;QG 11\14(';03?' 1 content.apkpro.ru/lesson/c935a58c-

poBa, ab0e-4c59-9dcf-20517ae4b52e
PKCHUA
Teopus cTpoeHUs: opraHuye- https://academy-
6 ;EH;(BZOGG%H::::;H;?Q?()}ZT- 1 content.apkpro.ru/lesson/c935a58c-
poBa, ab0e-4c59-9dcf-20517ae4b52e
PKEHUS
[IpencraBnenue o knaccudu-
KAl OPraHN4eCcKuX Be- hitps://academy-

7 [HICCTB. HOMeHK)HaTypa (cu- i 1 content.apkpro.ru/lesson/726ee099-
CTCMATITICCKA) 1 TPUBHAITD e1a9-410f-b8be-b4ch589aeadl
HBIC HA3BaAHUA OpFaHquCKHX
BEIIIECTB
H -

e

8 CTB IEOMGHKMT a (ci- 1 content.apkpro.ru/lesson/726ee099-
ki ) yp e1a9-410f-b8be-b4cb589aeadl
CTEeMaTH4eCcKasi) U TPUBUAITb-
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HBIC HA3BaHHS OPraHUu4CCKHUX
BCIICCTB

O06o00maromuii ypok 1o Teme:
"Teopusi XMMUYECKOIO CTPOE-

https://academy-

9 HUSI OPraHMYCCKUX COEIMHE- content.apkpro.ru/lesson/726ee099-
Huii. [Ipupoaa XuMuueckux e1a9-410f-b8be-b4ch589aeadl
cBsI3er".

ATIKaHBI: COCTaB U CTPOEHUE https://academy-
10 romnorﬁqecmﬁ - ’ content.apkpro.ru/lesson/258ddc06-
ec23-473c-b3d7-ed82fcaddd02
MertaH 1 3TaH — IIPOCTEUIINE https://academy-

11 content.apkpro.ru/lesson/258ddc06-
FPCACTABUTCIIH ATTKAHOB ec23-473c-b3d7-ed82fcaddd02
MeTaH u 3TaH — OpOCTEUIINE https://academy-

12 content.apkpro.ru/lesson/258ddc06-
MPCACTABHTCIH ATKAHOB ec23-473c-h3d7-ed82fcaddd02
AJ'IKGHLI' COCTaB U CTPOCHUC https://academv-

13 csoﬁcmé ’ content.apkpro.ru/lesson/4038171e-

4158-4bd1-ae98-18dc1cfb9399
OTUJIEH U NPONWIEH — Ipo-

14 CTCUIIINE TPEICTABUTEIH aJ- https://lesson.edu.ru/04/10
KCHOB
IMpakTiueckas padora Ne 1. https://academy-

15 «[lomy4enue sTUICHA U U3Y- content.apkpro.ru/lesson/53cd2379-
UEHHUE €ro CBONCTBY 2a45-43b1-9f67-7ebcdaf03ce0
Ankanuensl. bytaauen-1,3 u

16 verunOyraauen-1,3. Toyve- https://lesson.edu.ru/04/10
HUC CUHTCTUYCCKOI'O KaydyKau
[PE3UHBI
Ankanuensl. bytaauen-1,3 u

17 meTioyrazuen-1,3. Tomyse- https://lesson.edu.ru/04/10

HHUE CUHTETUYECKOTO KayuyyKau
[PE3UHBI
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IAJIKMHEBI: COCTaB U 0COOEHHO-
CTHU CTPOCHUS, TOMOJIOTHUYC-

18 CKUH psif. AlleTHIICH — https://lesson.edu.ru/04/10
[IPOCTEUILINN NTPEACTABUTEID
AJIKUHOB
AJIKUHBI: COCTaB U 0COOEHHO-

CTH CTPOCHUS, TOMOJIOTHYE-

19 CKUIA psifi. AlleThiIeH — https://lesson.edu.ru/04/10
MPOCTEUIINNA MPEICTABUTEIb
AJIKUHOB
Brrurcrnenus mo ypaBHEHHUIO https://academy-

20 s content.apkpro.ru/lesson/7dada027-
XUMHTCCKOH peaKitim 8448-418f-b416-fhaledd4ab6d
Brruricrnenus mo ypaBHEHHUIO https://academy-

21 s content.apkpro.ru/lesson/7dada027-
XUMHTCCKOH peaKiiim 8448-418f-b416-fhaledd4ab6d
ApeHsl: OEH30II ¥ TOTYOJ ttps:/academy-

22 Toxcnq.Hocn. apeHOB ’ content.apkpro.ru/lesson/d86d7d00-

d5b4-491d-aded-c3ddal9feef4
ApeHbI: OEH30JI M TOIYOIl https://academy-
23 T(I))KCI/IKI‘HOCTL 5 eHOBy ' content.apkpro.ru/lesson/d86d7d00-
p d5b4-491d-aded-c3ddal 9feefs
['eHeTnyeckast CBsI3b YTJIEBO-

24 OPOJIOB, MPHHAIISKAIINX K https://lesson.edu.ru/04/10
pa3IMYHBIM KJ1accaM
[IpuponHbIE HCTOYHUKH YyIJle-

BOJIOPOJIOB: TPUPOJHBIA Tra3 u

25 NOMYTHBIC HEPTSHBIC Ta3bl, https://lesson.edu.ru/04/10
He()Th W TPOAYKTHl €€ mepepa-
0OTKH
[ToBTOpeHue n 0000IIEeHNE

26 BHAHUH 110 Teme: "YTIeBo10- https://lesson.edu.ru/04/10

ponbr".
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KonTponbhas paboTta 1o pas-

27 https://lesson.edu.ru/04/10
ey «YTiaeBogopoab»

[IpenensHble  OJHOATOMHEBIC https://academy-

28 CIHMPTHI: METaHOJ M 3TaHOJI. content.apkpro.ru/lesson/5439c18b-
BomopoaHas CBA3b 7440-4b6f-bf84-c04fad71694f
[IpenenbHBIE OAHOATOMHBIE https://academy-

29 crupThl. [lonyueHue, xumuye- content.apkpro.ru/lesson/5439c18b-
CKHE M IPUMEHCHHE. 7440-4b6f-bf84-c04fad71694f
MHoOroaroMHEIE CIIMPTHBIL: 3THU- httDS://academv-

30 CHITHKOME 1 mﬂuepHH' content.apkpro.ru/lesson/461aa9c8-

c0ef-4827-a8e5-d12a0bedc826
DeHOT: CTPOSHUE MOJIEKYJIbI, https://academy-

31 (u3ryeCcKre 1 XUMUYECKHE content.apkpro.ru/lesson/649883hb8-
CBOMCTBA, IPHUMEHEHHE 7¢5f-416-896e-10a2278b08f1

https://academy-

32 Pemienne pacy€THbIX 3a71a4. content.apkpro.ru/lesson/7dada027-

8448-418f-b416-fbaledd4ab6d
N " https://academy-

33 Obobmarommit YPOKTIO TeMe: content.apkpro.ru/lesson/461aa9c8-
CrpTeL i peroLI” cOef-4827-a805-012a0bedc826
Anbaeruabl: GopManbaeTuI U hitps:/acadermy-

34 ’ content.apkpro.ru/lesson/8664b319-
AUETANLACTH]L. AUCTOR 0ba3-4945-h076-ch7ae5858b90
Anbaeruabl: GopManbaeTuI u hitps:/acadermy-

35 ' content.apkpro.ru/lesson/8664b319-
AUCTAACTHAL. ATICTOH 0ba3-4945-h076-ch7ae5858b90
OOHOOCHOBHBIE  TIpelebHbIC https://academy-

36 KapOOHOBBIE KHCIIOTHI: Mypa- content.apkpro.ru/lesson/b4feaa04-
BbUHAs U YKCYyCHas 3438-4b57-a3ec-ba0f9fe63c0d
OOHOOCHOBHBIE  TIpelebHbIC https://academy-

37 KapOOHOBBIE KHCIIOTHI: Mypa- content.apkpro.ru/lesson/b4feaa04-

BbHUHAA U YKCYCHaA

3438-4b57-a3ec-ba0f9fe63c0d
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[MpaxTuueckast padora Ne 2.

https://academy-

MPUPOAHBIC ITOJIMMEPBI

38 «CBolicTBa pacTBOpa yKCycC- content.apkpro.ru/lesson/9834d408-
HOM KHCIIOTBI» 386d-444a-8de3-7efba8b98cdb
CreapuHOBas U OJICMHOBAs

39 KHCJIOTHI, KaK MPEICTABUTEIIH https://lesson.edu.ru/04/10
BBICIINX KAPOOHOBBIX KHCIIOT
O000mamui YpOK 1Mo TeMe:

40 " ANbICTHIBI ¥ KAPOOHOBBIE https://lesson.edu.ru/04/10
KHCIIOTBI.

Mpblta Kak COJM BBICHIMX Kap-

41 OOHOBBIX KHCJIOT, UX MOIOIIEE https://lesson.edu.ru/04/10
nercTBUe
Cnoxnbie 3QUPBl KaKk MPOHU3- https://academy-

42 BOJIHBIE KapOOHOBBIX KHCIIOT. content.apkpro.ru/lesson/71ac43f2-
[Muaponu3 CIoXHBIX Y3PUPOB a0d4-4945-a0eb-1e59cd5f4d9f
DKupbl: ruaposus, npuMeHe- https://academy-

43 HHE, ONOIOrHYecKas poJib JKU- content.apkpro.ru/lesson/71ac43f2-
poB a0d4-4945-a0eb-1e59cd5f4d9f
O6o06maromuii ypok mno teme:" https://academy-

44 Kuciopomocoaepxariie op- content.apkpro.ru/lesson/71ac43f2-
TaHUYECKHE COeTUHEHU" . a0d4-4945-a0eb-1e59cd5f4d9f
'YT1eBOIBI: COCTAB hitps://academy

45 - (bméaum ’ content.apkpro.ru/lesson/709ce43a-

: deb6-4281-963b-01d2e212d4d0
'YT1eBOIBI: COCTaB https://academy-
46 TacCH q)m;aum 1“31101<03a content.apkpro.ru/lesson/709ce43a-
: : deb6-4281-963b-01d2e212d4d0
https://academy-

47 Y IJICBOJIBL: COCTaB, content.apkpro.ru/lesson/709ce43a-
Kracenuicais. Caxaposa deb6-4281-963b-01d26212d4d0

48 Kpaxwman # nestion03a kax https://lesson.edu.ru/04/10
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KanMaII 1 LOECJJII0JI03a KaK

BBICOKOMOIJICKYJIAPHBIX CO-

49 https://lesson.edu.ru/04/10
HPUPOAHBIE ITOJIUMEPHI

50 86061]13}0.1,“““ YPOKTIO Teme: https://lesson.edu.ru/04/10

TJIEBOABI .
KonTponpHas padora 1o pas-

51 neny «Kucnopoaconepkarue https://lesson.edu.ru/04/10
OpI‘ AHNYCCKHNEC COCAUHCHU S

https://academy-

52 AMWHBI; METHJIAMUH Y aHWJINH content.apkpro.ru/lesson/0c608a59-
4c69-4481-839e-9205f201b73e
https://academy-

53 AMWHBI; METHJIAMUH Y aHUJINH content.apkpro.ru/lesson/0c608a59-
4c69-4481-839e-9205f201b73e

A https://academy-
54 HeII){ . f BUOIOLIIECKOE content.apkpro.ru/lesson/c2f2f3d7-
’ 43d1-4873-ace0-78eca6009628
sHauedue. [lenTuanl
emrte opranisae oot https://academy-
55 HCHISL 1X GHONOMIIECKOE content.apkpro.ru/lesson/c2f2f3d7-
’ 43d1-4873-ace0-78eca6009628
BHAUYCHHUC. HCHTI/II[BI
5 https://academy-

56 CITKI KaK MPHPOZIHBIC BBICO- content.apkpro.ru/lesson/c2f2f3d7-
KOMOIICKYIHIPHBIC COCHIHCHMA 43d1-4873-ace0-78ecab009628
BCJ'IKI/I KaK IIPUPOIHBLIC BBICO- https://academv-

57 pupoa content.apkpro.ru/lesson/c2f2f3d7-
KOMOIICKYIFIPHBIC COCMIHEHMA 43d1-4873-ace0-78ecab009628
OCHOBHLIC IIOHATHUA XHUMHUHU

58 BBICOKOMOJIEKYJISIPHBIX  CO- https://lesson.edu.ru/04/10
eIMHEHUN

59 (OCHOBHKIE HOHATHS XHUMHH https://lesson.edu.ru/04/10
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eIUHEHNI

60

OCHOBHBIE METOIBI CHHTE3a
BBICOKOMOJIEKYJISIPHBIX CO-
equuennii. CHHTETUUECKHE
MOJIMMEPHI.

https://lesson.edu.ru/04/10

61

OCHOBHBIE MCTOAbI CHHTC3a
BBICOKOMOIJICKYJIAPHBIX CO-

enqnuennii. KongeHcannoHHble

nonuMepsl. [leHoracTel.

https://lesson.edu.ru/04/10

62

OCHOBHBIE METOIbI CHHTE3a
BBICOKOMOJIEKYJISIPHBIX CO-
equHeHui. HatypanbHblil
Kay4yK.

https://lesson.edu.ru/04/10

63

OCHOBHBIC METO/IBI CHHTE3a
BBICOKOMOJIEKYJISIPHBIX CO-
enuHeHni. CHHTETHYECKHUE
Kay4yyKHU.

https://lesson.edu.ru/04/10

64

OCHOBHBIE METOIBI CHHTE3a
BBICOKOMOJIEKYJISIPHBIX CO-
enuuennii. CHHTETHYECKHUE
BOJIOKHA.

https://lesson.edu.ru/04/10

65

Nrtoroas KontponbHas
pabora.

66

PesepBHOE Bpems.

67

PesepBHOE Bpems.

68

PesepBHOE Bpems.

I

OBIIEE KOJIMYECTBO YACOB
110 ITIPOTPAMME

68

YYEBHO-METOJUYECKOE OBECIIEYEHHUE OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA
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» Xumus, 10 knacce/ I'abpuensa O.C., OOmecTBO ¢ OrpaHu4eHHON 0TBETCTBEHHOCTHIO «/[PO-DA»; AkunonepHoe o6mecTBo «M31aTenscTBO
«ITpocsenienne»
* Xumus, 10-11 knacesl/ XKypun A.A., AkuronepHoe obmectBo «M3narenberBo «lIpocBerenne

METOAUYECKUE MATEPUAJIBI AJ1S1 YYUTEJIA
Xumusi(06a30BbIi ypoBeHb). Peanmuzanus odpa3zoBanus: Metogudeckoe nocoodue mis yuurens / Kasepuna A. A., [Tuayruna I'.B.; mox pen.I'. B.
[Muayrunoii. M. : ®I'BHY «MHcTUTYT cTpaTeruu pa3Butus odpazoBanus PAOy», 2022r.

NUADPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
https://edsoo.ru/rabochie-programmy/
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