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HOACHUTEJBHAA 3AIINCKA

[lporpamma 1O XUMHM Ha YpPOBHE CpeaHEro obmero oOpa3oBaHusi pa3paboTaHa Ha OCHOBE
®enepanbHOro 3akona ot 29.12.2012 Ne 273-d3 «O06 obpazoBanuu B Poccuiickoit @eneparum», TpebOBaHUN K
pe3yiabTaTaM OCBOEHHUs (eaepaibHOW 00pa3oBaTeNbHONW MpOrpaMMbl cpenHero odmiero odpasoBanust (POIT
COO), npencraBieHHsix B DenepanbHOM TocyaapcTBeHHOM obOpaszoBaTenbHOM cTaHmapte COO, ¢ yu€rom
Konnenuuu npenojgaBanus yueOHOro npenMera «XuUMHsS» B 00pa3oBaTeNbHBIX opraHuzanusx Poccuiickoit
®denepanuu, peanu3yoIIUX OCHOBHBIE 00pa30BaTebHbIE MPOTrpaMMbl, U OCHOBHBIX MMOJIOKeHUH «CTpaTeruu
pa3BuTHs Bocnutanus B Poccuiickoit @enepauuu Ha nepuon a0 2025 rona» (Pacnopsixenue IlpaButenscTBa
P® ot 29.05. 2015 Ne 996 - p.).

OCHOBY TIOJIXOJIOB K pa3pabOTKe MpOrpamMMbl IO XUMUH, K OMPENeIECHUI0 O0IIel cTpaTeruu o0ydeHus,
BOCITUTAHUS M Pa3BUTHA OOYYAIOIIUXCS CpeACTBaMH y4deOHOro mpeamera «Xumwusi» misg 10—11 kmaccoB Ha
0a30BOM ypOBHE cOcTaBWiIM KoHIenTyanbHble TonoxkeHuss @PI'OC COO o B3auMOOOYCIOBIEHHOCTH IIETEH,
coJiep>KaHus, Pe3yIbTaTOB O0y4eHUs M TPEOOBAHMI K YPOBHIO IIOJITOTOBKU BBIITYCKHHUKOB.

Xumuueckoe o0pa3zoBaHue, MOITy4aeMOe BBITYCKHUKAaMU 00111€00pa30BaTEeIbHON OpraHU3allny, SIBIISETCS
HEOThEMJIEMOW YacThi0o UX oOpazoBaHHOCTH. OHO CIY)XHT 3aBEpIIAIOIIMM JTAallOM peaju3aluud  Ha
COOTBETCTBYIOILIEM €My 0a30BOM YPOBHE KJIHOYEBBIX IEHHOCTEH, IPUCYIIHUX LEIOCTHON CUCTEME XMMUYECKOTO
o0Opa3oBaHus. DTH LICHHOCTH KacaroTCsl IO3HAHUS 3aKOHOB MPUPO/bI, POPMUPOBAHUS MUPOBO33PEHUS U O0IIEH
KYJBTYpHl YEJIOBEKa, a TAaK)Ke HKOJOTHUYECKH OOOCHOBAHHOTO OTHOLICHHS K CBOEMY 3J0POBBIO U MPHPOTHOU
cpene. Peanusyercss xumuyeckoe oOpa3oBaHHE OOydalOlUXCS Ha YpOBHE CpeaHEro oOIero oOpa3oBaHHA
CpelCcTBaMHU y4yeOHOro npeamera «XUMHs», COIEpKaHUE U MTOCTPOEHHE KOTOPOTO ONpPEAEIEHbl B MPOrpaMme
0 XMMHHU C YUETOM crieln(PUKH HAaYKH XUMUH, €€ 3HaYeHHs] B TO3HAHUH MPUPOJBI U B MaTePUAIBbHON KU3HU
o0miecTBa, a Takke ¢ y4éToM OOIIMX IeJe M MPHUHIUIOB, XapaKTEPU3YIOUIMX COBPEMEHHOE COCTOSHUE
CHUCTEMBI CpesiHero oo1miero oopa3oBanus B Poccuiickoit denepanuu.

XUMHUS KaK 3JIEMEHT CUCTEMbI €CTECTBEHHBIX HaYK UTPAeT 0COOYIO POJIb B COBPEMEHHON IUBUIIM3ALUH, B
CO37aHUU HOBOM 0a3bl MaTepHaNbHOM KyIbTyphl. OHA BHOCUT CBOM BKJIaa B ()OPMUPOBAHUE PAIOHAIBEHOTO
Hay4yHOTO MBIIUIEHHUS, B CO3JaHHE IEJIOCTHOIO IPEACTABICHUS 00 OKpYKalolleM MHUpE KaK O €IUHCTBE
OpUPOJIbI U dYelloBeKa, KoTopoe (opMHpyeTcs B XMMHUUM Ha OCHOBE MOHMMAaHMS BEIIECTBEHHOTO COCTaBa
OKpPY’KAIOIIET0 MHUpPA, OCO3HAHMs B3aUMOCBSI3M MEX]Y CTPOCHHEM BEILECTB, UX CBOWCTBAMU U BO3MOKHBIMU
00JacTsIMU IPUMEHEHHS.

TecHO B3aMMOAEHCTBYS C JPYrMMHM €CTECTBEHHBIMH HayKaMM, XMMMs cTaja HEOThEMJIEMOW YacTbIO
MHUPOBOI KyIbTYpbl, HEOOXOAMMBIM YCIOBHEM YCICUIHOTO TPyAa M >KU3HM KaXKIOTO 4YieHa OOIIecTBa.
CoBpemeHHasi XUMHSI KaKk Hayka cO3UAareibHas, Kak Hayka BBICOKMX TE€XHOJIOTHMI HalpaBjeHa Ha pELICHHE
ry100a’abHBIX MPOOJEM YCTOMYMBOIO pPa3BUTHS UEJIOBEYECTBA — CHIPhEBOW, HHEPreTHUECKOM, MUILEBOH,
9KOJIOTMYECKOM 0€3011aCHOCTH U OXPaHbI 3/10POBbSL.

B coorBercTBMM C OOmMMH LEISAMH M MPUHLUUIAMU CpPEAHEro o0Iero oOpa3oBaHMs COAEpKAHUE
npeamera «Xumus» (10—11 xmaccel, 0a30BbIi YPOBEHb H3YYEHHs) OPUEHTHUPOBAHO IMPEUMYIIECTBEHHO Ha
OOIIEKYJIBTYPHYIO MOJTOTOBKY OOyYarolMXcs, HEOOXOAMMYIO UM JJsi BbIPAOOTKH MHPOBO33PEHUYECKUX
OpPUEHTHPOB, YCHEIIHOTO BKIOYEHUS B XKU3Hb COLIMYMa, MIPOJOKEHHUs 00pa30BaHUs B PAa3IMUHBIX 00JIACTSX,
HE CBSI3aHHBIX HEMIOCPEACTBEHHO C XUMUEH.

CocTaBisironIMMH IpeMeTa «XUMUsD SBISI0TCS 0a30Bble Kypebl — «Opranudeckas xumus» U «O0mas u
HEOpraHu4ecKass XuMUs», OCHOBHBIM KOMIIOHEHTOM COJIEpP>KaHUSI KOTOPBIX SBJISIFOTCS OCHOBBI 0a30BOM HAyKHU:
CHUCTEMa 3HAaHMKM 10 HEOPraHWYeCKOW XMMHH (C BKJIIOYCHHUEM 3HAHWU M3 OOIIEH XUMHUU) U OpraHUYECKON
xuMud. DOpMUpOBAaHHE JaHHOW CUCTEMbl 3HAHMW INPH HM3YYCHUU MpeaMeTa 00ecledrBaeT BO3MOXHOCTb
paccMOTpEHUs BCETr0 MHOroo0pa3us BEIIECTB Ha OCHOBE OOIIUX MOHITHIA, 3aKOHOB U TEOPUIl XUMUH.

CrpykTypa comepxkanusi KypcoB — «Opranumdeckas xumus» u «OOmas ¥ HeopraHWdecKas XUMHS»
chopMUpOBaHa B MporpaMMe 10 XUMUU Ha OCHOBE CHCTEMHOTO IMOJX0/a K U3YyYCHHIO yueOHOro MaTepuana u
00yCJIOBJI€Ha UCTOPUYECKH OOOCHOBAaHHBIM Pa3BUTHEM 3HAHUM HA ONPECIIEHHBIX TEOPETHUYECKUX YPOBHSX.
Tak, B Kypce OpraHM4ecKOl XMMHUHU BEIIECTBA PACCMATPUBAIOTCA HA YPOBHE KJIACCUYECKON TEOPUU CTPOCHMS
OpraHUYECKUX COEJUHEHMH, a TaKKE€ Ha YPOBHE CTEPEOXMMHUYECKHX MU D3JIEKTPOHHBIX MPEJCTaBICHUN O
cTpoeHuu BemiecTB. CBeeHNS 00 U3y4aeMbIX B Kypce BEIIECTBaX AAIOTCS B PA3BUTUU — OT YIJIE€BOJIOPOAOB /10
CIIOXKHBIX OHOJIOTUYECKH AaKTHUBHBIX COEAMHEHMH. B Kypce opraHuueckod XWMUU MOJIy4arOT pa3BUTHE
c(OpMUpOBaHHBIE HAa YpPOBHE OCHOBHOTO 00Imiero oOpa3oBaHHUs TIE€pPBOHAUYATIbHBIE TMPEJCTABICHUS O
XMMHUYECKON CBS3M, KJIACCU(PUKALMOHHBIX IpPU3HAKAX BEUIECTB, 3aBHCHUMOCTH CBOMCTB BEILECTB OT HX
CTPOEHHUSI, 0 XMMUUECKOM peaKI1u.



[Tox HOBBIM yTrJIOM 3peHHUs B IpeaMeTe «XUMUs» 0a30BOT0 YPOBHS paccMaTpUBACTCS M3YUCHHBIA Ha
YPOBHE OCHOBHOI'O 0OIIEro 0Opa3oBaHUs TEOPETUUYECKUH MaTepual U (DAaKTOJOTHUYECKUE CBEICHHSA O
BEIECTBAX M XUMHUYECKOW peakiuu. Tak, B YacTHOCTH, B Kypce «OOmas W HeOopraHWdYecKas XUMUS)
o0yJaromuMcsl  MPeIOCTaBIsIeTCS  BO3MOXKHOCTh ~ OCO3HAaTh 3HAYCHHE IEPHOAMYECKOrO0  3aKOHAa ¢
OOIIETCOPETHYSCKAX M METOJOJIOTHUSCKUX IMO3UINN, TIy0Xe IMOHATh HCTOPHYSCKOE W3MEHEHHE (DYHKITUI
9TOTO 3aKOHa — OT 06001IaroIel 10 OOBICHIIOMEH U TPOTHOZUPYIOLIEH.

Enunas cucrema 3HaHMM O BaXKHEHIIMX BEUIECTBAX, UX COCTABE, CTPOCHHUH, CBOMCTBAX U IPUMEHEHNH, a
TaK)Ke O XMMHUYECKHX PEAKIHsIX, UX CYIHOCTH U 3aKOHOMEPHOCTSIX MPOTEKaHUs JOMONHsAETCS B Kypcax 10 u
11 xjaccoB 3JIeMEHTaMHU COACpPYKAHUS, WMEIONUMHU KYJIbTYPOJOTHICCKUN WM TPHKIQJTHON XapakTtep. OTH
3HaHHUS CIIOCOOCTBYIOT TOHMMAHHUIO B3aUMOCBSI3M XHMHU C JIPYTUMH HayKaMH, PacKpbhIBalOT €€ pojb B
M03HABATEIbHON U MPAKTUYECKOM AESITeNbHOCTH YeJIOBEKa, CIOCOOCTBYIOT BOCIIUTAHUIO YBAXKEHUS K MIPOLIECCY
TBOpYECTBA B OOJIACTH TEOpPUM M TMPAKTUYCCKUX NPUIOKEHUH XHUMHUHU, T[OMOTAIOT BBIMYCKHUKY
OpPUEHTHPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYUMBIX MpPOOJEeMax, CBSI3aHHBIX C XMUMHEH, KPUTHUECKH
OCMBICJTHBATh WH(POPMAIMIO M TPUMEHITh €€ IS TMOMOJHEHWs] 3HAHWW, PEIICHHUS WHTEIUICKTYyalbHBIX W
9KCIIEPUMEHTANIBHBIX HCCIIEOBATEIbCKUX 3alad. B 1enom coaepkaHue y4yeOHOro mnpenMera «XUMUsS»
JTAHHOTO YPOBHSI M3YYEHUSI OPUEHTHPOBAHO HA (POPMHUPOBAHUE Y 00YUAIOIIUXCS MHUPOBO33PEHYECKONH OCHOBBI
JUTsl TOHUMaHus punmocockux uaeH, TaKuX Kak: MaTeprallbHOEe €IMHCTBO HEOPTaHHMUECKOT0 U OPraHu4eCKOTo
MHpa, 00YCIIOBICHHOCTh CBOMCTB BEUIECTB MX COCTABOM M CTPOCHHEM, MO3HABAEMOCTh MPUPOAHBIX SBICHHNA
nyTéM OKCIIEpUMEHTa U pPELICHUS MPOTUBOPEUYHI MEXIy HOBBIMH (akTaMHM U TEOPETUUYECKHUMHU
NPEeANOChIIKAaMH, OCO3HAHHUE POJIM XUMHUHU B PEHICHUH SKOJIOTUIECKHUX MPoOIeM, a Takxke MpodsieM cOepeKeH s
SHEPreTUYECKUX PECYPCOB, CHIPbS, CO3aHHs HOBBIX TEXHOJIOTUN U MaTEpUAIOB.

B nnane pemeHus 3a1a4 BOCIUTAHMS, PA3BUTHUS U COIMATN3ANMN 00yJaIONIUXCs MPUHATHIC TPOrPaMMOi
M0 XUMHUU TOAXOMbI K ONPEACICHUIO COePKaHUs U TOCTPOCHUS MPEaMeTa MpeaycCMaTpUBatOT (HOpMHUpPOBaHHE
YHHUBEPCATBHBIX Y4COHBIX JEHCTBUI, MMEIOIMUX 0a30BO€ 3HAYCHHE Ui PA3IUYHBIX BUIOB JEATEIHHOCTH:
pelieHus mpobieM, Moucka, aHaiau3a U o0paboTku MH(OpMaryK, HEOOXOIUMBIX IJIs MPUOOPETEHUS OIbITa
MPAKTUIECKON M MCCIIEAOBATENILCKOM ESITeTbHOCTH, 3aHIMAIOIIEH BaKHOE MECTO B TIO3HAHUU XUMUH.

B mpaktuke npenomaBaHus XMMHHM KaK Ha YpOBHE OCHOBHOT'O O0IIEro oOpa3oBaHMS, TaK U HA YPOBHE
cpenHero oOmero oOpa3oBaHUs, TPU OINPENCICHUU COJEPKATEIBbHON XapaKTePUCTUKU MLeJIeH H3ydeHUs
npeaMeTa HampaBlICHUEM MEePBOCTENICHHON 3HAUYMMOCTH TPAJUIIMOHHO MpH3HAETCS (OPMUPOBAHHE OCHOB
XUMHAYECKON HAYKH KaK 00JIACTH COBPEMEHHOTO €CTECTBO3HAHUS, TPAKTHYECKON JIESTEIIbHOCTH YEIIOBEKa M KaK
OJIHOTO U3 KOMIIOHEHTOB MHUPOBOM KyIbTypbl. C METOAMYECKON TOUKH 3pEHUS] TaKOW MOJXOM K OMPEIEICHUIO
Hesel N3y4eHus IpeMeTa SBISIeTCS. BIIOJTHE OTPaBIaHHBIM.

CornacHo JaHHOW TOYKE 3pEHUS TIaBHBIMU IIENIIMU U3YyUEHUs TpeaMeTa « XuMus» Ha 0a30BOM ypOBHE
(10 —11 kJ1.) sBASAIOTCA:

e (QopmupoBaHUE CUCTEMBI XUMUYECKUX 3HAHUH KaK Ba)KHEHUIICH COCTaBISIONICH €CTECTBEHHO-HAYUHOM
KapTHUHBI MUpPA, B OCHOBE KOTOPOM JieXkaT KJIIOUEBbIE MOHATHS, (PyHIaMEHTAIbHbIE 3aKOHBI U TEOPUHU
XUMHUH, OCBOEHHUE s3bIKa HAyKHW, YCBOCHHUE W IMOHUMAaHHE CYITHOCTH JIOCTYITHBIX O000O0IICHUN
MHUPOBO33PEHYECKOT0 XapaKTepa, 03HAKOMJICHUE C UCTOPUEH MX Pa3BUTHS U CTAHOBIICHUS;

e (opmupoBaHUE W Pa3BUTHE NPEICTABICHUN O HAYYHBIX METOJAX MO3HAHUS BEIICCTB M XUMHUYCCKUX
peakuuii, HeOOXOAUMBIX JIJISl PUOOPETCHUS YMEHHI OPUEHTUPOBATHCS B MUPE BEIIECTB U XUMUIECKUX
SBIICHUH, UIMEIOIIUX MECTO B MPUPOJIE, B MPAKTUUECKON U TTOBCETHEBHOM KU3HU;

® Dpa3BUTHE YMEHUH M CIIOCOOOB JESATEIBHOCTH, CBS3aHHBIX C HAOMIOJEHHEM H OOBSCHECHHEM
XUMHUYECKOT0 HKCIIEPUMEHTa, COOJTIOICHUEM TIPABHII O€30MaCHOTO OOPAIECHUS C BEIIECTBAMH.

Hapsny ¢ atuMm, copeprkaTesibHas XapakTepUCTUKA LeJIe U 3a/1ay U3y4eHUs IpeIMeTa B MPOrpaMMe Io
XUMHUH YTOYHEHA U CKOPPEKTHPOBAHA B COOTBETCTBHM C HOBBIMH IMPHOPUTETAMU B CHCTEME CPEIHETO OOIIEero
oOpa3oBanusi. CerofHs B mpenojaBaHUM XUMUHU B OOJIbIICH CTENEHU OTHAETCS MPEAIOYTeHHE MPAKTUYECKOM
KOMITOHEHTE COJIep)KaHUs O0ydYeHHs, OpPUEHTUPOBAHHOW Ha TOJTOTOBKY BBHIMTYCKHHKA 00Ie00pa3oBaTeNbHOM
OpraHH3aIuy, BiaJeolero He HabopoM 3HaHUM, a (PYHKIMOHAIBHON I'PaMOTHOCTBIO, TO €CTh crocobaMu U
YMEHHUSIMH aKTHBHOTO TIOJyYeHUS! 3HAHUU M MPUMECHEHHS WX B PEAIBHOUN JKU3HU JJIS PEIICHUS MPAKTHUECKUX
3azad.

B cBsi3u ¢ 3THM 1Ipu U3y4deHUH mpeaMeTa « XUMUS» TOMHUHHPYOIIEee 3HAaUeHHUE TPUOOPETAIOT TAKUE TSN
W 33]1a4H, KaK:

aganTanus OOy4alomMXCS K YCJIOBUSM JWHAMHYHO DPAa3BUBAIOIIETOCS MHpa, (HOpPMHUpPOBAHHE
MHTEIJIEKTYaJbHO Pa3BUTOM JIMYHOCTH, TOTOBOW K CaMOOOPa30BaHMIO, COTPYIHHUYECTBY, CAMOCTOSITEILHOMY



MPUHITHIO TPAMOTHBIX PEIICHUH B KOHKPETHBIX >KM3HCHHBIX CHUTYAIMSX, CBSI3aHHBIX C BEHICCTBAMU M HX
MIPUMECHEHHEM;

dopMupoBaHHe y OOYYAMOIINXCS KIFOYEBBIX HABBIKOB (KJIFOUYEBBIX KOMITCTCHIIUH), HWMEIONTUX
YHHUBEpCaIbHOE 3HAYCHHE [JIsl PA3NUYHBIX BUOB JACSITENLHOCTH: PEIICHHS MpoOJieM, IMOHMCKa, aHalIu3a M
00paboTKn HHPOPMAIHH, HEOOXOAUMBIX JIJISi MPUOOPETEHHS OMBITA ACITEIHPHOCTH, KOTOPAst 3aHUMAET BAXKHOE
MECTO B IMO3HAHUU XMMHH, a TAKXKE JJIS1 OIICHKHU C MO3UIIUN IKOJIOTHUECKON O€30MacHOCTH XapaKTepa BIHSHUS
BEUIECTB U XMMHUYECKHX IPOIIECCOB HAa OPraHU3M UYeJIOBEKa U MPUPOIHYIO CPENY;

pa3BHUTHE MMO3HABATEIBHBIX HHTEPECOB, MHTEIJIEKTYaTbHBIX U TBOPUYECKUX CTIOCOOHOCTEH 00YJArOIINXCS:
CHIOCOOHOCTH CaMOCTOSATENBHO TPHOOPETaTh HOBBIE 3HAHHS 10 XMMHU B COOTBETCTBUU C IKHU3HCHHBIMU
NoTpeOHOCTSAMH, HCIIOJIB30BaTh COBPEMEHHBIE HH(POPMAIIMOHHbBIE TEXHOJIOTHHU I TMIOMCKa U aHaliu3a y4yeOHOM
Y HAyYHO-TOMYJISIPHOM HH(OPMAIIMKA XUMHYECKOTO COJIep KaHNUS;

dopMHpOoBaHHE U pPa3BUTHE Yy OOYYAIOUIMXCS ACCOLMATHBHOTO M JIOTHYECKOTO  MBIIIICHHUS,
HaOII0IaTEIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOpPhIE OCOOCHHO HEOOXOIHWMBI, B YACTHOCTH, MPH
TUTAHUPOBAHUH U TIPOBEJICHUN XUMUYECKOTO IKCIIEPUMEHTA;

BOCIHTaHUE y O0y4aroumxcs yOeKIEHHOCTH B T'YMaHHUCTHUYECKON HAIMPABIEHHOCTH XUMUH, €€ BaXKHOM
pONK B pEIICHHUH TJIO0ATBHBIX MPOOJIEeM pallMOHAIBHOTO MPUPOIONOIH30BAHMS, TTOTIOTHEHHS YHEPTeTUIECKIX
PECYpPCOB M COXpaHEHHUS MPHUPOJHOTO PABHOBECHS, OCO3HAHMS HEOOXOIMMOCTH OEpeKHOTO OTHOILIEHHUS K
OpUPOAEC M CBOEMY 3J0POBBIO, a TaKKe MPUOOPETEHHUS OIbITa WCIOJIB30BAHUS TOJIYYCHHBIX 3HAHUUA IS
NPUHATHSA TPAMOTHBIX PEIICHUN B CUTYAIUSX, CBSI3aHHBIX C XUMUYECKUMHU SIBICHUSMHU.

B yue6GHOM mutane cpeanero oomiero oopazoBaHus npeaMeT « XuMus» 6a30BOr0 YpOBHS BXOJIUT B COCTaB
npeaMeTHoM 0bmacTi «EcTecTBeHHO-HAYUYHbBIE TPEIMETHDY.

OOmiee 4mMca0 4YacoB, OTBEACHHBIX JUISI M3YYEHHUs XUMHM, Ha 0a30BOM YpPOBHE CpPEIHEro OOIIero
obOpazoBanusi, coctaBisieT 68 yacos: B 10 kmacce — 34 gaca (1 gac B Hepenmo), B 11 kmacce — 34 gaca (1 gac B
HEJIEIIO).



COJAEP)KXAHUE OBYYEHUA
10 KUJIACC
OPTAHUYECKASA XUMUA

TeopeTnyeckne 0CHOBBI OPraHUYeCKOM XUMUH

[IpenmMer oprannueckoit XMMHUU: €€ BOSHUKHOBEHUE, PA3BUTHE U 3HAUEHUE B MOJYYEHUH HOBBIX BEIIECTB
n MaTtepuanoB. Teopus CTpoeHMsI OpraHMYecKux coenuHeHuil A. M. bytnepoBa, €€ OCHOBHBIE IOJIOKEHUS.
CrpykTypHble (hOpMYJIbl OPraHUYECKUX BellecTB. ['omosorus, usoMepus. XuMUUecKas CBsI3b B OPraHUYECKUX
COEJIMHEHUAX — OJJUHAPHBIE U KPATHBIE CBA3H.

[IpencraBnenue o knaccudukanyu opraHMUEcKUxX BemlecTB. HoMeHkIaTypa opraHu4eckux coeIMHEeHUN
(cuctemarnyeckasi) U TpMBHAJIbHBIE HAa3BaHMsI BAXKHEHIINX NPEICTaBUTENIEH KIIACCOB OPraHUYECKHUX BEIIECTB.

OKclepUMEHTAIbHbIE METOJbl U3Yy4eHMs BEIIECTB M UX MNPEBpallleHHH: O3HAKOMIIEHHE ¢ o0pa3laMu
OpraHMYECKMX BELIECTB M MaTepuajlaMH Ha MX OCHOBE, MOJAEIMPOBAHHWE MOJIEKYJ OPraHUYECKHX BEILECTB,
HaOJIOJICHHe U ONMCAaHUE JIEMOHCTPALMOHHBIX OIBITOB IO IPEBPAIICHUI0 OPraHMYECKUX BEILIECTB IPH
HarpeBaHuu (TJ1aBIeHUE, OOYTIIMBaHUE U TOPEHUE).

Yraesoaopoasl

AJNKaHBI: COCTaB U CTPOEHHUE, FOMOJIOTMYECKHM psia. MeTaH M 3TaH — NpOCTEHIINE IPEICTaBUTENH
QJIKaHOB: (PU3MYECKHE U XMMMYECKHE CBOMCTBA (pEaKIMM 3aMELICHHs] U FOpPEHMs), HaXOXKICHUE B MPHPOJIE,
HOJIyYEHUE U IPUMEHEHHUE.

AJKEHBI: COCTaB U CTPOEHUE, TOMOJIOTHYECKUN PsA. DTWIEH U MPONUIEH — IMPOCTEUIINE IPEACTaBUTENIN
QJIIKCHOB: (PM3MUYECKHME M XMUMHYECKHE CBOMCTBAa (peakluuu TUAPUPOBAHHS, TaJIOTEHHUPOBAHUS, THApATAINH,
OKHCJICHUS U TIOJIMMEpU3allun ), OJy4eHne U IPUMEHEHHE.

Ankanuensl: Oyrtamuen-1,3 u wmerunOyramuen-1,3: crpoeHue, BaKHEHIINE XUMHUYECKHE CBOWCTBA
(peakuus nonumepusanun). [lonydeHne CHHTETUYECKOTO KayuyyKa U PE3UHBI.

AJKMHBI: COCTaB M OCOOCHHOCTH CTpPOCHHUS, TOMOJIOTMYECKHHA psii. ANETWIEH — TNpocTeHInit
IpEeJCTaBUTENb AJIKUHOB: COCTaB, CTPOEHHE, (PU3MUECKUEe U XMMHYECKHE CBOWCTBA (peaklUM THAPUPOBAHMA,
raJIOT€HUPOBAHUS, THIPaTAllUU, TOPEHHUS ), TOJIYyUEHHE U IPUMEHEHUE.

Apensl. benso:n: cocraB, cTpoeHue, GU3NUYECKUE U XUMHUYECKUE CBOMCTBA (peaKLMy rajJOreHUPOBAaHUS U
HUTPOBAHUS), MOIYYEHUE U IIPUMEHEHHE. Tonyon: cocmas, cmpoenue, Quauveckue u Xumuveckue ceoucmea
(peakyuu 2ano2eHuposanus U HUMpOBanus), noiyyenue u npumeHnenue. TOKCHYHOCTh apeHOB. ['eHeTHueckas
CBS3b MEXKY YIJIEBOJOPOIAMHU, IPUHAJUIEKAIIUMHU K Pa3IMUHbIM KJIaCCaM.

[Ipupoansle UCTOYHUKHU yriaeBoaopooB. [IpuponHbiii Ta3 u nomyrHele HedTsAHbIE Ta3bl. HedTh u eé
npoucxoxaeHue. CrocoObl mnepepadoTKu He(TU: TNEeperoHka, KPEeKUHr (TepMHUYECKUHM, KaTaaUTUYeCKHil),
nupoiu3. [IponykTel nepepaboTku HEPTH, X IPUMEHEHHE B IPOMBIIUIEHHOCTH U B ObITY. KaMeHHbIH yromns u
MPOJYKTHI €T0 MepepadboTKH.

DKclepUMEHTAIbHbIE METOJbl M3YyYCHMs BEIIECTB M UX NpPEBpAllleHHi: O3HAKOMIIEHHE ¢ o0pa3laMu
IlacTMace, KayaykoB U pe3uHbl, kouiekuuu «HedTe» u «YTomib», MoIeIupoBaHUuE MOJIEKYIT YTIIEBOJIOPOIOB U
raJloreHOIPOU3BOIHBIX, IPOBEICHNE NPAKTHUECKOM pabOThI: MOTyYeHHUE STUICHA U U3yUEHUE er0 CBOICTB.

Pacuérnsle 3anaun.

Bbruncnenus mo ypaBHEHUIO XUMHUUYECKOM peakiuu (Macchl, 00bEMa, KOJIUYECTBA CXOJAHOTO BEIIECTBA
WIA TPOAYKTa peaklUM IO M3BECTHBIM Macce, 00bEMY, KOJMYECTBY OJHOTO W3 HCXOJHBIX BEILECTB WIH
IIPOJYKTOB PEAKIIUH).

Kuciiopoacoaepskammue oprann4ecKue coeJMHeHus

[IpenenbHble OAHOATOMHBIE CHHUPTHL. MeETaHON W 3TaHON: CTpPOEHHE, (PU3MUYECKHUE U XHMUYECKHE
CBOMWCTBA (peakiuM C aKTHUBHBIMM METaJUIaMH, TaJOr€HOBOJOPOAAMHU, TOpEHHE), MpuUMeHeHne. BonopoaHsle
CBSI3M MEKY MOJIEKYJIaMU CIIUPTOB. JlelicTBHE METaHOIAa U 3TaHOJIA HA OPraHU3M YEJIOBEKa.

MHoroaToMHbI€ CIUPTHL. DTHJICHIIUKOIb U INIMLEPUH: CTPOEHHE, (pU3NUecKrue U XUMUYECKHE CBOMCTBA
(B3anMozeiicTBHE CO IIETOUYHBIMU METaJlJIJaMH, KaueCTBEHHAs! peakliisg Ha MHOTOATOMHBIE criupThl). JleiicTBue
Ha OpraHu3M uenoBeka. [[puMeHeHne rimnepyusa U STUICHIJINKOJIS.

DeHOI: CTPOCHHUE MOJICKYITBI, PU3NICCKUE U XUMHUYECKHUE CBOMCTBA. TOKCUIHOCTH eHomna. [IpumeHeHme
(dhenona.

Anpaerunsl u kemoHsl. DopManbaern, aneTaibIeTua: CTpOoeHHe, PU3NUECKUEe U XUMUIECKIE CBOHCTBA
(peakuuy OKUCIIEHUS] U BOCCTAHOBJICHHS], KAUECTBEHHbIE PEAKIIMN), TOJyYeHUE U IPUMEHEHHE.

OMHOOCHOBHBIEC TIpe/ieTbHbIE KapOOHOBBIE KHCIOTHL. MypaBbHHAs M YKCYCHAasi KHCJIOTBI: CTPOCHHE,
¢u3nyeckue M XMUMHUYECKHE CBOWMCTBa (CBOMCTBa, OOLIMe A Kiacca KHCIOT, peakuus sTepudukanun),




nmoJiyueHue M npuMeHeHue. CTeapuHOBas M OJCHMHOBAs KHCIOTHI KaK IMPEICTABUTEIHM BBICIIMX KapOOHOBBIX
KHCIOT. MbIJIa KaK COJIM BBICITUX KapOOHOBBIX KUCIIOT, HX MOIOIIEEe ACHCTBHE.

Crnoxuble 3(GUpBl KaK MPOHM3BOJHBIC KAPOOHOBBIX KHCIOT. [WaAponmu3 CIOXHBIX 3(upoB. JKupsl
Tunponus xupos. [IpumeHenue upoB. bruonornueckas poib 5KUPOB.

VYTneBosl: coCTaB, KIACCH(HUKAINS YTIACBOJIOB (MOHO-, IU- U MOJUcaxapusl). [ IoKo3a — mpocTeimmit
MOHOCaxapuJ: 0COOEHHOCTH CTPOSHUS MOJICKYNbI, (pU3MUecKre U XMMHUYECKHE CBOMCTBA (B3aMMOJEHCTBHE C
ruapokcuaoM meau(Il), okucnenne aMmmMuadHbIM pacTBOpoM okcuaa cepedpa(l), BocctaHoBiIeHUE, OpOKEHHE
TJIFOKO3bI), HAX0XKJICHHUE B MPUPOJE, IPUMEHEHHEe, Onojorudeckast posb. DotocuuTe3. OpyKTO3a Kak U30MEp
TITFOKO3EI.

Kpaxmain u nemirono3a kak npupoansie nmomuMepsl. CTpoeHue Kpaxmania U HeJUToNo3bl. duznyeckue u
XMMHUYECKHE CBOMCTBA KpaxMaia (THIPOJIN3, KAUeCTBEHHAs PEaKIusi C HOAOM).

DKCHepUMEHTANIbHBIE METO/ABl M3y4YeHHS BEIIECTB W WX MPEBpAIICHHIA: TPOBEJCHUE, HAONIONCHUE U
ONMCAaHNE JIEMOHCTPAIIMOHHBIX OMBITOB: TOPEHHE CIHUPTOB, KAUECTBEHHBIE PEAKIMHU OAHOATOMHBIX CIIHMPTOB
(oxucnenue »staHona okcupoM wmeau(ll)), MHOroaToMHBIX CHUPTOB (B3aMMOJEUCTBUE TJIUIEPUHA C
ruapokcuaoMm Meau(ll)), anpaeruaoB (OKUCIEHHEe aMMHAYHBIM pacTBOpoM okcuaa cepedpa(l) u ruapokrcumom
menu(ll), B3aumojelicTBhe Kpaxmajga C HMOJOM), IPOBEICHHE MPaKTUYECKOW paboThl: CBOICTBA pacTBopa
YKCYCHOM KUCJIOTBI.

PacuérHble 3amaun.

Brruncnenust mo ypaBHEHUIO XMMHUECKON peakiuu (Macchl, 00bEMa, KOIMYECTBA UCXOJHOTO BEIECTBA
WIA TPOJIYKTa PEaKIMA IO HM3BECTHBIM Macce, 00BEMY, KOJIMYECTBY OJHOTO W3 HCXOJHBIX BEIIECTB WIIH
MPOAYKTOB PEAKIIIH).

A3oTconeprkanie OpraHudeckrue COeTMHEHMUS.

AMUHOKHUCIOTHI KaKk aMQoOTepHble opraHudeckue coenuHeHus. dusnueckre M XUMHUYECKHE CBOMCTBA
aMUHOKHCIIOT (Ha TIpUMepe TIIUIMHA). bruonorndyeckoe 3HaUeHUE aMUHOKHCIOT. [lenTu b,

benku kak mpupogHbIe BBHICOKOMOJEKYISpHBIE coenuHeHus. [lepBuuHas, BTOpUYHAS U TpETHYHAsS
CTpYKTypa OeiIKOoB. XUMHUYECKHE CBOHCTBA OCJIKOB: THIPOJH3, JICHATYpallHs, KAa4eCTBCHHBIC PEaKIMU Ha
OenKy.

OKCIepUMEHTAIBHBIC METOJBI HM3YYCHHS BEHICCTB W WX NPEBPANICHUN: HAOIIOACHHEC M OIHCAHUE
JEMOHCTPAIIMOHHBIX OIBITOB: ACHATYpalus OSIKOB MPU HATPEBAHHHU, [[BETHBIC PEAKIIHH OCIKOB.

BbicokoMoJIeKyIsIpHBIE COeTUHEHUS

OCHOBHbBIE TIOHSITHUS XUMHUH BBICOKOMOJICKYISPHBIX COEIWHEHUN: MOHOMEp, IMOJIUMEpP, CTPYKTYypHOE
3BCHO, CTENECHb NOJMMEpHU3aIH, CpeIHsss MoJIeKyJlsipHas wMacca. OCHOBHBIE METOIBI  CHHTE3a
BBICOKOMOJIEKYJISIPHBIX COCTMHEHUH — MOTMMEPHU3AIUs U MOJTUKOH ISHCAITHS.

DKCTIepUMEHTAIBHBIC METOJIBl M3y4eHHUS BEIIECTB W WX NPEBPAICHHI: 03HAKOMIICHHE C 00pa3iamu
MIPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KAYIYKOB.

MexnpeaMeTHbIE CBSI3H.

Peanu3zanus MexXnpeIMETHBIX CBSI3eH MPHU U3YyYSHUH OpraHudeckoil xumun B 10 Kiacce ocymiecTBIseTcs
Yyepe3 UCTOIb30BaHUE KaK OOIINUX €CTECTBEHHO-HAYYHBIX TIOHATHH, TaK U IMMOHATHH, SIBJISTFOIIUXCS CUCTEMHBIMU
JUTSL OTACTBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO IIHUKIIA.

OO01ure ecTeCTBEHHO-HAy4YHbIE MOHSATHS: SBJICHUE, HAY4YHbIH (DaKT, TUIOTE3a, 3aKOH, TEOpHUs, aHAJIM3,
CUHTE3, KIaccuuKanms, nepuoJuIHOCTh, HAOIIOICHNE, U3MEPEHHE, IKCTICPUMEHT, MOCIIMPOBAHHUE.

®duzuka: MaTepusi, SHEPrusi, Macca, aToM, 3JEKTPOH, MOJEKYJa, SJHEPreTUYECKUl YpOBEHb, BEIIECTBO,
TEeN0, 00BEM, arperaTHOe COCTOSIHHE BEIECTBA, (PU3NUECKe BETMYHHBI  SIUHUIIBI UX U3MEPEHUSI.

buonorus: knerka, opranusMm, 6mocepa, oOMeH BelIeCTB B OpraHusme, GOTOCHUHTE3, OHOJIOTHYECKH
aKTUBHBIC BellecTBa (O€IKH, YTIIEBOIBI, KUPHI, PEPMEHTHI).

['eorpacdusi: MuHepasbl, TOPHBIE OPOIbL, OJIE3HBIE HCKOMIAEMBbIE, TOTLTUBO, PECYPCHI.

TexHONOTHsI: TNUIICBBIE TPOAYKTHl, OCHOBBI PANMOHAIBHOTO THTAHUSA, MOIOIINE CPEICTBa,
JIEKapCTBEHHBIE M KOCMETUYECKHUE MpenapaThl, MATEPUaJIbl U3 UCKYCCTBEHHBIX U CHHTETHUECKHUX BOJIOKOH.

11 KUIIACC
OBLIASA U HEOPTAHUYECKAS XUMMUSA

TeopeTnueckne 0CHOBbI XHMHH

XuMu4ecKkuit 3eMeHT. AToM. S1po aTroma, U30TOMbI. DIEKTPOHHASI 000JI0YKa. DHEPreTHIECKUE YPOBHH,
NOJypOBHU. ATOMHBIE oOpOWTanu, s-, p-, d- s1aemMeHThl. OCOOEHHOCTH pacIpelesieHUs] SJIEKTPOHOB IO
OpOUTANISIM B aTOMAaX 3JIEMEHTOB MEPBBIX YETHIPEX MEPHOOB. DIEKTPOHHAS KOH(UTYpAIIHs aTOMOB.



[lepuoanueckuii 3akoH u Ilepuonnueckas cucrema xumuueckux snemenTos J{. . Menneneesa. Cs3b
nepuoauueckoro 3axkoHa u llepuonnueckoin cucrembl xumuueckux diemeHToB J[. WM. Menneneesa ¢
COBPEMEHHOI TeopHuel CTpOeHHUs aTOMOB. 3aKOHOMEPHOCTH HM3MEHEHMsI CBOWCTB XMMHMYECKHUX 3JIEMEHTOB U
00pa3yeMbIX MU MPOCTHIX M CIIOKHBIX BEIIECTB IO TPYIIaM M MeprojaM. 3HaUe€HHE MEePHOINYECKOro 3aKOHA
B Pa3BUTUHU HAYKH.

Crpoenue BemiecTBa. XUMHUYECKas CBS3b. BUABI XUMHUECKOM CBs3M (KOBaJIEHTHAs HEMOJSpHAs H
TOJISIpHAS, MOHHAS, METAJUTMYECKas ). MexaHu3Mbl 00pa30BaHUs KOBAJCHTHOW XUMUYECKOW CBsI3U (OOMEHHBIN
U JJOHOPHO-AaKLENTOPHbIN). BogoponHas cBs3b. BaneHTHOCTB. DEeKTpoOTpULIIATENbHOCTE. CTENEHb OKUCIICHNUS.
WoHbl: KaTHOHBI U AaHUOHBI.

BemecTBa MOJEKYISIPHOTO U HEMOJIEKYIISIPHOTO CTPOEHMSI. 3aKOH ITOCTOSHCTBA COCTAaBa BEIECTBA. THIIbI
KPUCTAJUTMYECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTBA BELIECTB OT TUIA KPUCTAIINYECKON PEIIETKH.

[lonsiTne o nucnepcHbIx cuctemax. VICTUHHBIE U KOJUIOMAHBIE pacTBOpbl. MaccoBasi A0Js BELIECTBA B
pacTtBope.

Knaccudukanus  HeopraHmdeckux  coeauHeHWi. HomeHknarypa  HEOpPraHMYECKHX  BEIIECTB.
['eneTndeckas cBsI3b HEOPraHUUYECKHUX BEIIECTB, MPUHAJICKAIIUX K PA3TUYHBIM KIIACCAM.

Xumnueckas peakius. Krnaccudukanus XUMHYECKHX peakUid B HEOPraHMYECKOW M OPraHUYecKOi
XUMUU. 3aKOH COXPAHEHMS MacChl BEIIECTB, 3aKOH COXPAHEHUs W NPEBPAILCHMS 3HEPTrUU MPU XUMUYECKHX
peakuusx.

CkopocTh peakiuu, €€ 3aBUCUMOCTb OT pa3Nu4HbIX (akTopoB. OOpaTHMble peakiuu. XUMHUYECKOEe
paBHOBecue. DaKTOPBI, BIUAIOLIME HA COCTOSTHUE XUMUYeCKOTo paBHOBecHs. [Ipunnun Jle Hlarense.

Onextponutnueckas auccornuanus. CunbHble W crnabble 37ekTponuTbl. Cpena BOIHBIX PacTBOPOB
BELIECTB: KHUCJIasi, HEUTpaibHasl, LIEJI0YHAs.

OKHCIIUTENBHO-BOCCTAHOBUTENIBHBIC PEAKIINH.

DKCIepUMEHTAIbHBIE METOABl HM3YYCHHS BEUIECTB W WX MPEBpAIICHUN: JEMOHCTpamus TaOIull
«Ilepuognueckas cuctema XumMuieckux anemeHToB . 1. MenaeneeBa», n3yueHrue MoAelIel KpUCTAINTMYECKUX
peméToK, HaOMIOIeHNe M ONHCAaHUE JEMOHCTPALMOHHBIX U JIAOOPATOPHBIX OIBITOB (Pa3lIOKEHHE MEPOKCHIA
BOJAOpPO/JA B MPUCYTCTBUU KaTalaM3aTopa, OIPEIECICHUE CpeAbl pPaCTBOPOB BEIIECTB C IOMOIIbIO
YHHMBEPCAJIbHOTO HMHIMKATOpPA, PEAKIUH HOHHOIO OOMEHa), NMPOBEJEHHE MpPAaKTUYECKOW paboThl «BausHue
pa3INyYHbIX (PAaKTOPOB HA CKOPOCTh XUMUUECKON PEAKITHI.

Pacuérnble 3a1aumn.

Pacuérel mo ypaBHEHUSIM XMMHUYECKUX PEAKIMil, B TOM YHUCJIE TEPMOXMMHYECKUE PACUETHI, PACUETHI C
WCIIOJIb30BAaHNEM IIOHATHUS «MAacCOBasi J0JIs BEIIECTBAY.

Heopranuveckasi xumust

Hemeramnel. Ilonoxxenne HemertamioB B llepuommueckod cucreMe XmMHu4Yeckux dieMeHtoB [ .
MeHieneeBa 1 OCOOEHHOCTU CTPOeHUs aToMOB. Du3nyecKue CBOWCTBA HEMETAIOB. AJUIOTPOIUS HEMETAIIOB
(Ha mpumepe Kuciopoa, cepsl, hochopa u yriaepoaa).

XUMHUYECKUE CBOMCTBA BaKHEHMIIMX HEMETalsIoB (TajoreHoB, cepbl, a3oTa, (ocdopa, yriepoaa u
KPEMHHUS) U UX COEUHEHUN (OKCHUI0B, KUCIOPOICOAEPKAIMX KUCIOT, BOJOPOJAHBIX COCIUHEHUN).

[IpuMmeHeHnEe BaXKHENIINX HEMETAJUIOB U UX COCIUHEHUM.

Metamwibl. Ilonoxenue w™etamioB B Ilepuonuueckodt cucteme XuMUYeckux osnementoB [ .
MengeneeBa. OCOOCHHOCTH CTPOCHHUS DJIEKTPOHHBIX O0O0JI0YEK aToMOB MeTawioB. OO0mme ¢uznueckue
cBoiicTBa MeTaJuIOB. CIIJIaBbl METAJUIOB. DJIEKTPOXUMUUYECKUN PAJT HAMPSHKEHUA METAJIOB.

XUMHUYECKHE CBOMCTBA Ba)KHEHIIMX METAJJIOB (HATpUd, Kaluil, Kajablud, MarHui, allOMUHUN, LHHK,
XpOoM, KeJe30, Meflb) U UX COeAMHEHUH.

O0m1re crocoObl MoTy4eHns: MeTaJuIoB. [IpiMeHeHne MeTasIoB B OBITY U TEXHUKE.

DKCIEpUMEHTaJIbHbIE METOAbl U3YUYE€HHSI BEIIECTB U MX MPEBPALLECHUN: U3YyYEHUE KOJIEKIMN «MeTambl
¥ CIUIaBb», OOpa3loB HEMETAUIOB, pEIICHHWE SKCIEPUMEHTAJIBHBIX 3a7ad, HAONIOACHWE W OIMCAHHE
JEMOHCTPAIIMOHHBIX U TA0OPATOPHBIX OMBITOB (B3aUMOJIEHCTBUE THIPOKCH 1A AIIFOMUHUS C PACTBOPAMH KHCIIOT
U 111€J10Y€H, KaueCTBEHHBIE PEaKMy Ha KaTHOHBI METAJIJIOB).

PacuérHble 3agaun.

Pacuérer Maccel BemecTBa wiin 00bEMa ra30B MO0 U3BECTHOMY KOJIMYECTBY BEIIECTBA, MACCE WM 00BbEMY
OJIHOTO W3 YYacTBYIOIIUX B PEaKLMU BEIIECTB, pacuéThl Macchl (00bEMA, KOJTMUECTBA BEUIECTBA) MPOAYKTOB
peakinu, eclii OJTHO U3 BEILIECTB UMEET PUMECH.

XuMHus U )KU3Hb



Ponp xuMun B obecrnieueHUU SKOJIOTMYECKOM, YHEPreTHUecKOM M MHILEBOM 0e30IacHOCTH, Pa3BUTUU
MeIuUMHBL. [IoHATHE 0 HAyYHBIX METOJAX MO3HAHUS BEIECTB U XUMUYECKUX PEAKLIUN.

[IpencraBnenust 06 0OMMX HAYYHBIX MPUHIUIAX TPOMBIIUIEHHOTO OTYyYeHHs BAXKHEUITUX BEIIECTB.

UYenoBek B MHUpe BELIECTB U MATEPUAIOB: BAKHEUIINE CTPOUTEIBHBIE MATEPHUAJIbl, KOHCTPYKLIMOHHBIC
MaTepuasnbl, Kpacku, CTEKJIO, KepaMHMKa, MaTEpHaJbl U1 JJEKTPOHUKH, HAaHOMATEpHallbl, OPraHUYECKHE U
MUHepaJbHbIe yI00pEHusI.

XuMHUS M 3[0pPOBBE YEJIOBEKA: IIPaBWJIA HCIIOJIB30BAHMSA JIEKAPCTBEHHBIX IIPENaparoB, IIpaBHiIa
6€30I1aCHOT0 MCII0JIb30BaHUSI MTPENapaToB OBITOBOM XUMHUU B TIOBCEHEBHOM KU3HHU.

MexnpeaMeTHbIE CBSI3H.

Peanuzanus MeXnpenMeTHBIX CBA3€H NMpH M3ydeHHH oOmiel u HeopraHnudeckoid xumuu B 11 kiacce
OCYILECTBIISICTCSI 4epe3 HCIMOJIb30BaHME Kak OOIIMX €CTeCTBEHHO-HAyUHBIX IIOHATHH, Tak M TOHSITHH,
SIBJISIFOLLUXCSL CHCTEMHBIMU JIUIsL OTAEJIBHBIX IIPEIMETOB €CTECTBEHHO-HAY4YHOI'O LIUKJIA.

OOue ecTecTBEHHO-HAYYHbIE IMOHATUSA: HAy4HbIM ()akT, TMIIOTE3a, 3aKOH, TEOpHs, aHaU3, CHUHTE3,
KJaccu(ukanus, IepuoAMYHOCTh, HAOJIOICHNE, SKCIIEPUMEHT, MOJICTTUPOBaHNE, H3MEPEHHE, SBICHUE.

®dusuka: MaTepus, SHEPIUs, Macca, aTOM, dJIEKTPOH, IPOTOH, HEUTPOH, HOH, U30TOII, PaJUOAKTUBHOCTD,
MOJIEKyJIa, YHEPreTUYECKUH yPOBEHbB, BEIIECTBO, TEJNO, 00BEM, arperaTHOe COCTOSHIE BEIIeCTBa, (pusnueckue
BEJIMYMHBI U €AMHULIBI X U3MEPEHMSI, CKOPOCTb.

Buonorus: xnerka, opraHusM, 3KocucTeMa, Ouochepa, Makpo- ¥ MHKPOAJIEMEHThI, BUTAMUHBI, 0OMEH
BELICCTB B OPraHU3ME.

I'eorpadusi: MUHEpaIbl, TOPHBIE MTOPOJIBL, TIOJIE3HBIE HCKONIAEMBbIE, TOIUTMBO, PECYPCHI.

TexHonorus: XuMu4Yeckass IPOMBILUIEHHOCTb, METAJLTYPIHUsl, IPOM3BOACTBO CTPOUTEIBHBIX MAaTEPHAJIOB,
CEJIbCKOXO35HCTBEHHOE MPOU3BOACTBO, MHIIEBAasi MPOMBIIICHHOCTD, (hapMaleBTHUECKasi MPOMBIIUICHHOCTD,
IIPOU3BOJCTBO KOCMETHYECKHX IPENapaToB, MPOU3BOJACTBO KOHCTPYKIIMOHHBIX MaTEPUAJIOB, JJIEKTPOHHAS
IIPOMBIIIUIEHHOCTh, HAHOTEXHOJIOTHH.



INJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA INPOT'PAMMBI 110 XUMHUHN HA BA30BOM
YPOBHE CPEJHEI'O OBIIIEI'O OBPA30OBAHMUA
JIMYHOCTHBIE PE3YJIBTATHI

OI'OC COO ycraHnaBnuBaeT TpeOOBaHUS K Pe3yJIbTaTaM OCBOCHUS 00YJAIOIIUMHUCS POTrPaMM CPEIHETO
oOuiero o0OpazoBaHusi (JIMYHOCTHBIM, METANIPEAMETHBIM U MpeIMeTHbIM). HayuHo-MeToquueckoil OCHOBOM ISt
pa3paboTKU IJIAHUPYEMBIX PE3YJIbTaTOB OCBOCHHUS IPOrpaMM CpPEIHEro oOuero oOpa3oBaHUs SBISAETCS
CHUCTEMHO-/IESITENIbHOCTHBIN TIOJIXOI.

B cooTBeTCTBMM C CHCTEMHO-AEATEIBLHOCTHBIM IOAXOAOM B CTPYKTYPE JIMYHOCTHBIX pE3YJIbTAaTOB
OCBOEHHUS TmpeaMera «XUMHUS» Ha YpPOBHE CpelHEro oOmero o0pa3oBaHMs BbIIEIEHBl CIETYIONINE
COCTaBJIAIOIIHE!

OCO3HAaHHE 00YYaIOIIMMUCS POCCUMCKON Ipa’kIaHCKON MACHTUYHOCTH — TOTOBHOCTH K CAMOPa3BUTHIO,
CaMOCTOSITEJIBHOCTH U CaMOOIIPEIEICHHIO;

HaJIMYUE MOTUBAILUU K O0y4EHUIO;

IeJICHANPABICHHOE PA3BUTHE BHYTPEHHHX YOSKICHHI JMYHOCTH HAa OCHOBE KIIIOYEBBIX LIEHHOCTEH U
HCTOPUYCCKUX TPATUITNN 0a30BOI HAYKH XHUMUH;

TOTOBHOCTb M CIIOCOOHOCTh OOYYaIOIIMXCS PYKOBOJCTBOBATHCS B CBOEH JEATEIILHOCTH II€HHOCTHO-
CMBICIIOBBIMU YCTAaHOBKAMHU, MPUCYIIIUMU IIEJIOCTHON CUCTEME XMMHUECKOro 00pa3oBaHMUs;

HAJIMYME TPABOCO3HAHUS OSKOJOTUYECKOH KYJIBTYpbl M CHOCOOHOCTHM CTaBUTh LEIH W CTPOUTH
YKU3HECHHBIE IJIaHBI.

JIM4HOCTHBIE pe3yabTaThl OCBOEHUS IpeaMmeTa «XHUMHsS» JOCTUraloTCs B E€JUHCTBE Y4eOHOW U
BOCITUTATEIbHOM JAESATEIBHOCTH B COOTBETCTBUM C T'yMaHMCTHYECKUMH, COLUOKYJIBTYPHBIMH, JYXOBHO-
HpPaBCTBEHHBIMH IIEHHOCTSAMH M HIealaMH POCCHICKOTO T'Pa)KIaHCKOTO OOIIecTBa, MPUHATHIMU B OOILIECTBE
HOpMaMu M TMpaBWIAMHU TOBEACHUS, CHOCOOCTBYIOIIMMH IPOLECCAaM CAaMOIO3HAHUS, CaMOpPa3BUTHS H
HPaBCTBEHHOT'O CTAHOBJICHHSI IMYHOCTHU O0YJAIOLTHXCSI.

JIM4HOCTHBIE PE3YyIbTaThl OCBOGHHUS TMpeAMeTa «XUMHSI» OTpakaloT C(HOPMHUPOBAHHOCTH OIBITA
[O3HABATEIbHON M MPAKTUYECKOM NEeATEIbHOCTH OOYy4alolUXcs I0 peaju3alud NPUHATBIX B OOIIECTBE
LEHHOCTEH, B TOM YHUCJIE B YACTH:

1) rpa:kaaHCKOro BOCIUTAHUA:

OCO3HAaHHS OOYYaIOUIMMHKCS CBOMX KOHCTUTYIIMOHHBIX NMpaB M OOS3aHHOCTEH, yBa)K€HUS K 3aKOHY H
MIPaBOIOPSIIKY;

MPEACTABICHUS O COLMAIbHBIX HOPMAX U MPABWIAX MEKIUYHOCTHBIX OTHOIIEHUN B KOJIJIEKTHBE;

FOTOBHOCTH K COBMECTHOM TBOPYECKOW MAESTENIbHOCTH MpPHU CO3AaHUM Y4eOHBIX NPOEKTOB, PEIICHUU
y4eOHBIX U [TO3HABATEJbHBIX 3a71a4, BHIIOJHEHUH XUMHUECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTH MOHUMATh U MPUHUMATh MOTHBbI, HAMEPEHHUS, IOTUKY U apryMEHTbl APYrUX MPHU aHaIH3e
pa3IMYHbIX BUI0B YU€OHOH 1eATEIbHOCTH;

2) IaTPMOTHYECKOI0 BOCTIMTAHMSA:

LIEHHOCTHOT'O OTHOLLIEHUS K UCTOPUYECKOMY U HAyYHOMY HACJIEJUI0 OT€YECTBEHHON XUMUU;

YBa)KE€HHUS K MPOLIECCY TBOPUYECTBA B 00JIACTU TEOPUU U MPAKTUYECKOTO MPUMEHEHUS! XUMUU, OCO3HAHUS
TOTO, YTO JAOCTIKEHHS HAYKH €CTh Pe3yJbTaT JJIUTEIbHBIX HAOIIOACHUHN, KPOIIOTIMBBIX HKCIEPUMEHTAIbHBIX
IIOMCKOB, ITOCTOSIHHOT'O TPY/Aa YYEHBIX U IPAKTHUKOB;

UHTEpeca M II03HABATEIBHBIX MOTHBOB B MOJYYEHMH M TIOCIEAYIOUIEM aHaiu3e HH(pOpMalUu O
MIEPEJOBBIX JOCTHKEHHUSIX COBPEMEHHOM OTEYECTBEHHON XUMUH;

3) AYXOBHO-HPABCTBEHHOI0 BOCIIUTAHMSA:

HPaBCTBEHHOI'O0 CO3HAHUS, STHUECKOT0 MIOBEICHMS;

CHOCOOHOCTH OIICHWBATh CUTYAllUH, CBS3aHHBIE C XMMUYECKHMH SIBJICHUSIMH, U IPUHUMATh OCO3HAHHBIC
pelIeHusl, OPUEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

TOTOBHOCTH OILIEHMBATh CBOE IOBEJEHUE M IMOCTYNKH CBOMX TOBAapHILEH C MO3UIMI HPAaBCTBEHHBIX U
IIPaBOBBIX HOPM U OCO3HAHUE MOCJIEACTBUI 3TUX MOCTYIIKOB;

4) popmMupoBaHusi KyJbTYpPbl 310POBbSI:

MOHMMAaHHUS LIEHHOCTEeH 340poBOro M 0Oe3omacHOro obpasza KH3HU, HEOOXOAMMOCTH OTBETCTBEHHOTO
OTHOIICHHS K COOCTBEHHOMY (PH3MUECKOMY M MICUXUIECKOMY 3/I0POBBIO;

coOmrofieHus] TpaBHJl 0€30MacHOr0 OOpallleHUs] C BEIIeCTBAMU B OBITY, MOBCETHEBHOW KU3HH U B
TPYIOBOM IE€SATEIbHOCTH;

MOHMMAaHUS UEHHOCTH TPaBUJ HMHIWBUIYATbHOTO U KOJUJIEKTUBHOTO O€30MacHOr0 TMOBEJACHUS B
CUTYaLUSX, YTPOXKAIOUINX 30POBBIO U )KU3HU JIIOJIEH;



OCO3HAHUA TIOCJIEJICTBUN U HENPUSATUS BPEAHBIX NPUBBIUEK (YHNOTpEOJIEHHS alKOToJisl, HapKOTUKOB,
KYpEHHUs);

5) Tpya0BOro BOCIMTAHMS:

KOMMYHHKATHBHOM KOMIIETEHTHOCTH B Yy4€OHO-HCCIIEOBATENbCKON JESTEIbHOCTH, OOIIECTBEHHO
M0JIE3HOM, TBOPUECKON U IPYTUX BUJAX JESATEIbHOCTH;

YCTAaHOBKM Ha aKTUBHOE YYacTHE B PEIICHUHM MPAKTHMUECKUX 3aJ1ad COLMAJIbHON HaNpaBlI€HHOCTH (B
paMKax CBOEro KJjiacca, IIKOJIbI);

UHTEpeca K MPaKTHUECKOMY H3YUEHHIO Mpo(eccuil pasIudyHOro pojaa, B TOM YHCIE Ha OCHOBE
MPUMEHEHHUSI IPEIMETHBIX 3HAHUH IO XUMUU;

YBaXEHUS K TPYLY, JIIOASAM TpyAa U pe3yiabTaTaM TPYAOBOU 1E€ATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOpPY MHAMBHUAYaJTBbHON TpaekTOopunu oOpa3oBaHus, Oyaymien npodeccun
U pealn3annu cOOCTBEHHBIX )KU3HEHHBIX TUIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XUMUH,
WHTEPECOB U MOTPEOHOCTEH O0IIeCTBa;

6) 3K0J10rHYEeCKOr0 BOCTIUTAHUS:

9KOJIOTHUECKH I€JIeCO00Pa3HOr0 OTHOILIEHUS K MPUPOJE, KaK HCTOYHHMKY CYIIECTBOBAHMS KH3HU Ha
3emie;

MOHUMAaHHUS TJI00ATLHOTO XapaKTepa dKOJOTUYECKUX MPOoOsieM, BIUSHUS SKOHOMHUUYECKHUX MPOIECCOB Ha
COCTOSIHHE IPUPOJIHON U COLIMAIIBHOM CPEJIbL;

OCO3HAHHUA HEOOXOIMMOCTH HCIIOJIb30BAaHUS JOCTWKEHHM XUMHUU I PEIIEHUS  BOIPOCOB
PaLMOHAIBLHOTO TPUPOIOIIOIB30BAHNUS;

AKTUBHOTO HEMPUSATUS JACUCTBUN, NPUHOCAIIUX BpeA OKpYXKalollel MNpUpOAHON cpele, YMEHHS
IPOrHO3MPOBAaTh  HEOJIArONpUSATHBIE 3KOJOTMYECKUE IIOCIEJCTBUS  NPEANPUHUMAEMBIX JEHCTBUH U
IpeoTBpalIaTh UX;

HaJIMYUS PA3BUTOrO 3KOJOTMYECKOIO MBIIIJIEHUS, 3KOJOTMYECKOM KYJIbTYpBI, ONbITA AESITEIbHOCTU
9KOJIOTHUECKON HANpPaBIEHHOCTH, YMEHHUS PYKOBOACTBOBATHCS MMM B TO3HABATENbHON, KOMMYHUKATUBHOU U
COLIMAIBHOM MIPAKTUKE, CIIOCOOHOCTH U YMEHHSI aKTUBHO MTPOTHBOCTOSITH HICOJIOTHH XeMO(pOOHH;

7) HEeHHOCTH HAYYHOI0 IIO3HAHMS:

c(OPMHUPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHA HAYKH U
00IIECTBEHHON PAKTHUKH;

NOHUMaHUS CHEUM(PUKU XUMHM KaK HayKd, OCO3HaHMs €€ poiu B (POPMHUPOBAHMM PaLMOHAIBHOTO
HAyYHOT'O MBIIIJICHUS, CO3/IaHUU IIEJIOCTHOTO MPEICTaBICHH 00 OKPYXKAIOIIEM MUPE KaK O €IMHCTBE MPUPOJIbI
U 4eJoBeKa, B MO3HAHUM MPUPOJHBIX 3aKOHOMEPHOCTEH M pELIEHUH MpOOJIEeM COXPAHEHUS IPUPOJIHOTO
paBHOBECHS;

yOex)AEHHOCTH B 0COO0OM 3HAYMMOCTH XMMHH ISl COBPEMEHHOW LUBUIM3ALUU: B €€ TYMaHUCTUYECKOMN
HAIMpPaBJICHHOCTH M BAXXHOW POJIM B CO3JaHMM HOBOW 0a3bl MaTEepHUANbHOW KYJIbTYpbI, PEIICHUH T00aTbHBIX
npo0JieM YCTOMYMBOTO pa3BUTHUSL UEJIOBEYECTBA — CHIPHEBOM, IHEPreTUYECKOM, MUILEBON M 3KOJIOrHYECKOn
0€30MaCHOCTH, B PAa3BUTUU MEAMLUHBI, OOECHEUEHUHM YCJIOBHH YCHEIIHOro TpyJa U HKOJOTHYECKU
KOM(DOPTHOM KU3HU Ka)KAO0TO YieHa O0IEeCTBa;

€CTEeCTBEHHO-HAYYHON TI'PaMOTHOCTU: MOHHMAaHUSl CYUIHOCTH METOJOB IO3HAHHUSA, HCIOJb3yEMbIX B
€CTeCTBEHHBIX HayKaX, CIIOCOOHOCTH MCIIOJIb30BATh MOJyYyaeMble 3HAHUS ISl aHAIU3a U OObSICHEHUS SIBJICHUM
OKPYKAIOIIET0 MHpPa W MPOUCXOASIIMX B HEM W3MEHEHUW, YMEHHS JellaTh 0O0OCHOBAaHHBIC 3aKIIOYCHHS Ha
OCHOBE Hay4YHbBIX (PAKTOB U UMEIOLIUXCS JAHHBIX C LIEJIbIO OJYyYEHHS TOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENILHO MCTOJIh30BaTh XUMUYECKUE 3HAHUS ISl PEIICHUS TPoOJieM B peatbHBIX
KU3HEHHBIX CUTYaIHsIX;

MHTEpeca K MO3HAHUIO U MCCIIEN0BATEIbCKON JESTEIbHOCTH;

TOTOBHOCTH M CHOCOOHOCTH K HENpPEphIBHOMY OOpa30BaHUI0O M CaMOOOpPa30BaHUIO, K aKTHBHOMY
MOJTyYEHUIO HOBBIX 3HAHUH 110 XUMHUHU B COOTBETCTBUH C KUZHEHHBIMH MTOTPEOHOCTIMU;

UHTEepeca K 0COOCHHOCTSIM Tpy/la B Pa3IMYHBIX cepax mpoPecCHOHATBHON AeITeIbHOCTH.

METAINIPEIMETHBIE PE3YJIbTATHI

MeTtanpeaMeTHbie pe3ylbTaThl OCBOCHUS Y4e€OHOTO IMpeaMeTa «XUMUs» Ha yPOBHE CpPEIHEro oOIIero
00pa3oBaHUs BKIIIOYAIOT:

3HaUYUMBIE JIJ1s1 POPMUPOBAHUS MUPOBO33pEHUST 00YyUAIOIIUXCS MEKIUCITUILIIMHAPHBIE (MEKIIPEIMETHBIC)
oOlIeHay4YHbIE MOHSTHS, OTPAKAIOLIME LEJIOCTHOCTh HAay4YHOM KapTMHBI MUpa U CHEHU(PUKY METOIO0B
MO3HAHMSI, UCTIOIb3yEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO, YHEPT U, SBJICHHE, IPOIIeCC, CUCTEMA,



Hay4yHbl (akT, MNPUHLMI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHs, HCCIEI0BaHUE, HaAOIII0EHHE,
U3MEpEHHUE, SKCIIEPUMEHT U APYyTHe);

YHUBEpCaJbHbIe  y4eOHBIE JCWCTBUSA  (MO3HABaTeIbHBIE, KOMMYHUKATHBHBIC, PETYJISTUBHBIC),
obOecrieunBatoiyie  GopmupoBaHue  (GYHKIHOHATHHOH TPAMOTHOCTH M COLMATBHOH  KOMIETCHIIMH
00yJaromuxcs;

CHOCOOHOCTh OOYYAIOMIMXCSl HCHOJIB30BATh OCBOEHHBIE MEXIUCIUILUIMHAPHBIE, MHPOBO33PEHUYECKHE
3HAHMS U YHUBEpCAJIbHbIC YUeOHbIe IEHCTBUS B IO3HABATENIbHOM U COIIMAIbHOM MPaKTUKE.

MeTtanpeaMeTHbIe pe3ylbTaThl OTPAKAIOT OBJI/ICHUE YHUBEPCAIBLHBIMH YYEOHBIMU MO3HABATEIHHBIMH,
KOMMYHHKATHBHBIMU U PETYJISITUBHBIMH JICHCTBUSMHU.

OBi1ajeHNe YHHBEPCAJIbHBIMH YUeOHBIMH MO3HABATEIbHBIMH 1€ CTBUSIMU:

1) 6a30BbIe JOTHUYECKHE TeHCTBUSI:

CaMOCTOATENIEHO (HOPMYIHPOBATH M AKTYaIN3UPOBATH MPOOIIEMY, BCECTOPOHHE €€ pacCMaTpUBaTh;

OTpeeNATh IeNn JeATeIbHOCTH, 3a/aBas MapaMmMeTpbl U KPUTEPHUU HX JIOCTHIKEHHUS, COOTHOCUTHh
pe3ynbTaThl JEATELHOCTH C MOCTABICHHBIMU LEISIMU;

UCIIONIb30BaTh MPU OCBOCHMM 3HAHUN TMPUEMBI JIOTMUECKOTO MBIIUIEHUS — BBIIEIATH XapaKTepHbIE
MPU3HAKKA TOHATHM M YCTaHABIMBATh UX B3aUMOCBSA3b, MCIOJB30BaTh COOTBETCTBYIOLIWE TMOHSITHS st
00BSICHEHUS OTIENbHBIX (DAKTOB U SIBJICHUIA;

BBIOMpATh OCHOBAHMS U KPUTEPUU IS KIIACCU(DUKAIIMH BEIIECTB M XUMHUYCCKIX PEAKIIHIA,

yCTaHaBIMBATh NPUYNHHO-CJIEICTBEHHBIEC CBSI3U MEXy U3YUaeMbIMU SIBJICHUSIMH;

CTPOUTH JIOTUYECKHE PACCYXIEHUS (MHIYKTUBHBIC, JEAYKTUBHBIC, 1O AaHAJIOTUH), BBISBIATH
3aKOHOMEPHOCTH U IIPOTUBOPEYUS B paCCMaTPUBAEMBbIX SBJICHUSAX, (OPMYITHPOBATH BBIBOABI U 3aKIIOUCHUS;

OPUMEHATHh B IIPOLIECCE IO3HAHUS, MCIOJIb3yeMble B XHMHUU CHUMBOJIMYECKHE (3HAKOBBIE) MOJENH,
peoOpa3oBbIBATH MOJIENIbHBIE MPECTABICHUS — XUMUYECKHUI 3HAK (CUMBOJ) dJIeMEHTa, XUMHUYecKas popmyna,
YpaBHEHHE XUMHUYECKOW pEaKIMH — TP PEIICHHH YYeOHBIX IMO3HABATEIBHBIX W MPAKTUYECKUX 3a/aad,
NPUMEHATh Ha3BaHHBIE MOJENbHBIE MPEACTABICHUS IS BBIABICHUS XapaKTEPHBIX MPU3HAKOB H3y4aeMBbIX
BEIIIECTB U XUMUYECKHUX PEAKIIUM.

2) 0a30Bble HCCJIeA0BaTEIbCKUE AeHCTBUS:

BJIa/IETh OCHOBAMHU METOJIOB HAYYHOT'O TIO3HAHUS BEIIECTB U XUMUYECKUX PEaKLni;

dbopMynupoBaTh MEeNW M 3aJaydl HCCIENOBaHUS, HCIOJB30BAaTh IOCTABICHHBIE U CAMOCTOSITEIBHO
chopMyIHpOBaHHBIE BOTIPOCHI B KAYE€CTBE HHCTPYMEHTA MTO3HAHUS U OCHOBBI 1151 ((OPMHUPOBAHHS THUITOTE3BI IO
POBEPKE MPAaBUILHOCTU BBICKA3bIBAEMBIX CYXKICHUM;

BJIa/IETh HABbIKAMU CaMOCTOSITENIbHOTO IUIAHUPOBAaHUS W MPOBEICHUS YYEHHMUECKHX HKCIEPUMEHTOB,
COBEpILIEHCTBOBATh YMEHUs HAOII0AATh 32 XOJIOM IPOIecca, CAMOCTOSTEIbHO MPOTHO3UPOBAThH €r0 Pe3yibTarT,
dbopmynupoBaTh 0000IIEHNUS ¥ BBIBOJABI OTHOCHUTEIHHO JOCTOBEPHOCTH PE3YyJIbTaTOB HCCIEIOBAHUSA,
COCTaBJIATh OOOCHOBAHHBINA OTYET O MPOIEIAHHON padoTe;

npuoOpeTaTh OIBIT YYEHUYECKOW HCCIIEIOBAaTEIbCKOW U TMPOEKTHOW JAESTEIbHOCTH, HPOSIBISTH
CIIOCOOHOCT, U TOTOBHOCTH K CaMOCTOSITEIbHOMY IIOMCKY METOJOB pEIICHUS MPaKTUYEeCKUX 3ajad,
MIPUMEHEHUIO PA3JIMYHBIX METO/I0B IIO3HAHHUS.

3) paGora ¢ ungopmanmeii:

OpUEHTHPOBATLCS B PA3IMYHBIX HMCTOYHMKAX HHGOpManuu (HaydHO-NOMYJsipHAs —JIUTEparypa
XMMHYECKOTO COJIEpIKaHus, CIpPaBOYHBIE TOCOOWs, pecypchl VHTepHeTa), aHATIUW3UPOBATh WHMOPMAIIUIO
Pa3IUYHbBIX BUJOB U (DOPM IpeACTaBICHUS, KPUTUYECKU OLIEHUBATh €€ I0OCTOBEPHOCTh M HEPOTUBOPEUNBOCTD;

dbopMynupoBaTh 3aMpoChl W MPUMEHSATH PA3IUYHBIE METOABI MPH TMOWCKE U OTOOpe HWHQOpMAINH,
HEOOXOUMOM ISl BHIIOJTHEHUS YUeOHBIX 3a/1a4 ONpeIeIEHHOTO THIIA;

IpUOOpPETaTh OMBIT HKCIIOJIb30BAHUS HH(POPMAITMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHMA W Pa3IMYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOSITENIFHO BBIOMpPATh ONTHMAJbHYIO (GOpMy MpencTaBieHus uHpopMamuu (cxemsbl, rpadukw,
JUarpaMMbl, TaOIUIbI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAaYYHBIM S3bIK B KauyeCTBE CpEJCTBA MpU paboTe ¢ XUMHYECKOM HHDOpMaLMEi:
NPUMEHATh MEXNpeaMETHbIE (PU3nUeckrue U MaTeMaTHYECKHUe) 3HAaKU U CUMBOJIBL, (OpMYIIbl, a00peBUATYPHI,
HOMEHKJIATYpY;

UCIIONIb30BAaTh U MPE0OPa30BhIBATH 3HAKOBO-CUMBOJIUYECKUE CPEICTBA HATIISTHOCTH.

OBi1ajeHNe YHHBEPCAJIbHBIMH KOMMYHHUKATHBHBIMH € CTBUSIMMU:

3a/1aBaTh BOMPOCHI MO CYIIECTBY 00CYXIaeMOl TEMBbI B XOJ€ IUANOra W/MIU AUCKYCCHUHU, BBICKA3hIBATh
uaeu, GopMynupoBaTh CBOU NPEIOKEHHSI OTHOCUTEIHHO BBIIIOJIHEHUS MIPEIOKEHHON 3a/1a4u;



BBICTYTIATh C MPE3CHTAIMEH PE3yIbTaTOB MIO3HABATEILHOMN JEATEILHOCTH, TTOJYUCHHBIX CAMOCTOSITEIIHHO
WM COBMECTHO CO CBEPCTHUKAMU IMPH BBITOJHEHUU XMUMHUYECKOTO AKCIEPUMEHTA, MPAKTHUECKONH paboThI 10
HCCIIEZIOBAaHUIO CBOMCTB M3Yy4aeMbIX BEIIECTB, pealn3aluy y9eOHOTO MpoeKTa U (GOPMYITHUPOBATH BBIBOJBI 1O
pe3ynbraTtaM TPOBEAEHHBIX HCCIEIOBAaHUI MyTEM COTJIACOBAHUS TO3HMIMHA B XOJE€ OOCYXKICHHUS U OOMEeHa
MHEHUSIMH.

OBiageHne YHHBePCAJIbHBIMH PeryJJsiTHBHBIMU 1€ CTBUAMM:

CaMOCTOSITEJIbHO IUIAHUPOBATh M OCYLIECTBISTH CBOIO IMO3HABATENBHYIO JESTEIBHOCTb, ONpeaesss eé
eau W 3aJa4d, KOHTPOJIHMPOBATh M IO Mepe HEOOXOIMMOCTH KOPPEKTHPOBATh MpejIaraeMblii alropuTM
JIEWCTBUI MPU BBHITTOJTHEHUH YUYEOHBIX U MCCIEA0BATEILCKUX 3a/1a4, BRIOUpaTh Hanbosee 3 PpeKTUBHBIN CIIOCO0
UX PEIICHUS C YUETOM MOJIYYeHHS] HOBBIX 3HAHUH O BEIIECTBAX U XUMUYECKUX PEaKIUAX;

OCYIIECTBIISITH CAMOKOHTPOJIb CBOEH JESITETLHOCTH Ha OCHOBE CaMOaHaIN3a U CAMOOIECHKH.

HNPEAMETHBIE PE3YJIbTATHI
10 KJIACC

[IpeameTHbIe pe3yabTaThl OCBOEHUS Kypca «OpraHuyeckast XUMHsD OTPaXKaloT:

c(hOpMUPOBAHHOCTh TPEACTABICHUN O XMMHYECKOW COCTaBISIONIEH €CTECTBEHHO-HAYYHOW KapTHUHBI
MHUpa, POJIM XUMHUH B TIO3HAHWH SIBJICHUU TIPHUPOJBI, B (DOPMUPOBAHUU MBIIIJICHUS U KYJIbTYpPhI JIMYHOCTH, €&
(YHKIIMOHAJIBHOW TpaMOTHOCTH, HEOOXOAMMOHN Ui pelIeHUs MPaKTHUYEeCKHX 3a/ad U OIKOJIOTHYECKH
000CHOBAHHOTO OTHOIIIEHUSI K CBOEMY 3JIOPOBBIO U IIPUPOTHON CpeJIe;

BJQJICHUE CHUCTEeMOM XHMHUYECKUX 3HAHHWM, KOTOpas BKJIOYACT: OCHOBOIOJIATAlONINe MOHSITHS
(XMMUYEeCKUH  JJIEMEHT,  aTOM,  DJJIGKTpOHHass ~ 000JOYka  aToMa,  MOJIEKyJia,  BaJIGHTHOCTb,
ANEKTPOOTPHUIATEILHOCTh, XUMUYECKasl CBsI3b, CTPYKTYpHasi popmyna (pa3BEpHyTas U COKpalEHHAs), MOJb,
MOJIIpHasi Macca, MOJISIPHBIA 00BEM, YIICpOAHBIN CKeneT, (YHKIMOHAIbHAS TPyINa, PajuKall, U30MEpHUs,
U30MEPBI, TOMOJIOTUYECKHI pANl, TOMOJIOTH, YIJIEBOJAOPOJbI, KHUCIOPOA M a30TCOAEpIKAIIUE COCTUHEHHUS,
MOHOMEp, MOJIUMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJEKYJISIPHBIE COCIMHEHUS); TCOPUU U 3aKOHBI (Teopus
CTpoeHHs opraHudeckux BemecTB A. M. BytiepoBa, 3akoH coXxpaHEeHHs] MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SI3BIK XMMHH; MUPOBO33PEHUYECKHUE 3HAHUS, JIKAIIMEe B OCHOBE MOHUMAHUS MPUUYUHHOCTU U
CUCTEMHOCTH XUMHYECKHX SIBICHUH, (PaKTOJIOTHYECKHE CBEICHHS O CBOMCTBAaX, COCTaBe, MOIYYCHUU H
0C30MacHOM HWCIIOIh30BAaHUY BAKHEHIIMX OPTaHWYECKUX BEIISCTB B OBITY M MPAKTUYCCKOW IEATCIHHOCTH
YeJI0BeKa;

c(OPMHUPOBAHHOCTh YMEHUU BBISABIIATH XapaKTCpHbIC TMPU3HAKH IOHATHH, YCTaHABIWBATh WX
B3aMMOCBS3b, UCIOJIB30BaTh COOTBETCTBYIOIUINE MOHSITHS MPU OMKCAHUU COCTaBa, CTPOCHUS U TPEBpAIICHHIMA
OPraHUYEeCKUX COCTMHEHU;

c(hOpMHUPOBAHHOCTh YMEHUH UCTIOIH30BATh XUMUYECKYIO CUMBOJIUKY JJIsi COCTABICHUS MOJIEKYISPHBIX H
CTPYKTYPHBIX (pa3BEPHYTOH, COKpaIIEHHOW) (OPMYT OPraHMYECKHUX BEIIECTB M YPAaBHEHHM XUMHUYECKHUX
peaKkluii, U3roTaBIMBaTh MOJEIN MOJIEKYJ OPraHMYECKUX BELIECTB JJI1 WUIIOCTPALMH WX XUMHUYECKOrOo M
MIPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpMUPOBAHHOCTh YMEHHUI YCTaHABIMBATHh MPHUHAJJIC)KHOCTh M3YYCHHBIX OPTaHUYECKHX BEIIECTB IO
WX COCTaBy M CTPOCHHIO K OINpeaeiaEHHOMY KIAcCy/Tpynie CoeauHeHui (YyrieBOAOPOMAbI, KHUCIOPOA |
A30TCOJIEpKAIIEe  COCOUHEHHS, BBICOKOMOICKYISIPHBIE COCIWHEHUS), JaBaTb MM  Ha3BaHHs IO
cucreMarnueckoir HomeHknatype (IUPAC), a Takke NpUBOIWUTH TPUBHAJIBHBIE HAa3BaHUA OTIEIBHBIX
OpPTaHWYECKHUX BEUIECTB (ITWJICH, MPOMWICH, alleTUJICH, dTUJICHIJINKOIb, TIUIEpUH, (eHol, (Gopmampaerus,
aleTalbJeru/l, MypaBbUHAs KUCJIOTA, YKCYCHAsl KMCIIOTA, OJIEMHOBAs KUCJIOTa, CTeApUHOBAs KUCIIOTA, [II0K03a,
(bpykTo3a, KpaxmMal, [eJUTIJI03a, TIUIHH);

c(OpMHUPOBAHHOCTh YMEHHUS OMNPENENsTh BHIbI XUMHUYECKOW CBSI3M B OPraHUYECKHX COEIUHEHUSIX
(onuHApHBIE U KpaTHBIE);

c(hOpMUPOBAHHOCTh YMEHHS MPUMEHSTH MOJIOKEHHUS TEOPUU CTPOCHUS OPraHMYECKUX BemecTB A. M.
BytnepoBa /uist 00BsICHEHUST 3aBUCUMOCTH CBOWCTB BEIIIECTB OT MX COCTaBa M CTPOCHUS; 3aKOH COXPaHCHHS
MAacChl BEIIECTB;

c(hOpMHUPOBAHHOCTh YMEHHUI XapaKTEPHU30BaTh COCTAB, CTPOCHUE, PUINICCKUEC U XMMHUECKHE CBOHCTBA
TUIUYHBIX MPEACTABUTENCH PAa3IMYHBIX KIACCOB OPraHUYECKUX BEIIECTB (METaH, 3TaH, THIIEH, IMPOIUIECH,
aneTwieH, Oyraauen-1,3, MmetunOyranueH-1,3, 6€H301, METaHOJ, 3TAHOJI, STHJICHTJIUKOJb, TIUIEPUH, (HEHOT,
aleTalbJer U/, MypaBbHHAsI U YKCYCHAsl KUCJIOTHI, TIIOKO3a, Kpaxmall, IeJITI003a, aMUHOYKCYCHAsI KUCIIOTa),
WJUTIOCTPUPOBATH TEHETUYECKYIO CBSI3b MEXKAY HUMH YPaBHEHUSIMU COOTBETCTBYIOIINX XUMUYECKUX PEAKIIHIM C
UCIIONIb30BAHUEM CTPYKTYPHBIX (pOpMyIT;



c(hopMUPOBAHHOCTh YMEHHSI XapaKTEPU30BATh NCTOYHHUKHU YTIIEBOJOPOIHOTO CHIPhs (HEPTH, PUPOIHBIHI
ras, yrojb), CocoObl UX MEePepadOTKH U MPAKTHUECKOE MPUMEHEHUE TPOAYKTOB MepepabOTKH;

c(hOpMUPOBAHHOCTh YMEHHI MPOBOJUTH BBIYUCICHUS MO0 XHMUYECKHM ypaBHEHHSM (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MU MPOIYKTa PEAKIIUH M0 U3BECTHBIM Macce, 00bEMY, KOIMYECTBY OJTHOTO
W3 UCXOHBIX BEIIECTB UM MIPOYKTOB PEAKIIUN);

c(hOpMHUPOBAHHOCTh YMEHUU BIAJETh CHUCTEMON 3HAHUK 00 OCHOBHBIX METOJaX HAay4YHOTO MO3HAHUS,
WCIIOJIb3YEMBIX B XUMHUHU IpPU HM3YyYEHUU BEIIECTB M XUMHUYECKUX SBICHUI (HaOioleHue, HU3MEpEeHUe,
9KCIIEPUMEHT, MOJEIMPOBAHKE), UCTIONH30BaTh CUCTEMHbBIE XMMHUYECKHE 3HAHUS JJIs MPHUHATHUS pPEIICHU B
KOHKPETHBIX )KU3HEHHBIX CUTYAIUsAX, CBSI3AHHBIX C BEIIECTBAMU U UX IPUMEHEHUEM;

c(hOpMHUPOBAHHOCTh YMEHHUU COOIOAATH MpaBUiIa MOJIB30BAHHUS XUMHUECKOHN MOCYI0i M T1ab0paTOpHBIM
o0opy/noBaHHEM, a TakKe NpaBHjia OOpAIEHUS C BEIIECTBAMH B COOTBETCTBHM C HWHCTPYKIHUSMHU TIO
BBITIOJIHEHUIO JIA0OPATOPHBIX XMMUYECKUX OIBITOB;

c(OpMHUPOBAHHOCTh YMEHMI IUIAHUPOBATH U BBIMOJIHATH XUMUYECKUH SKCIEPUMEHT (TpeBpaIleHUs
OPraHUYEeCKUX BEIIECTB IIPU HArPEBAHUM, IOJYUYEHUE OTUJIIEHA W H3YYECHHE €r0 CBOWCTB, KauyE€CTBEHHBIC
peaklMyd OpraHUYeCKUX BEIIECTB, JAeHAaTypalus OENKOB INpU HAarpeBaHUM, LIBETHbIE peakluu OENIKOB) B
COOTBETCTBUHM C TIpaBUJIAMU TEXHUKH O€30MAaCHOCTH MpHU OOpalleHWHd C BEHIECTBAMHU M JIaOOPaTOPHBIM
o0oOpy/nOBaHUEM, NPEACTABIATH PE3YJAbTaThl XMMHUYECKOrO JKCIEpHUMEHTa B (opme 3amucu ypaBHEHUU
COOTBETCTBYIOIIUX PEaKIUi U (OPMYIUPOBATH BEIBOJIBI HA OCHOBE ATUX PE3yJIbTaTOB;

c(hOpMHUPOBAHHOCTh YMEHUN KPUTHUYECKH aHAIU3UPOBATH XUMHUUYECKYI0 MHGOPMALIUIO, TTOTYYaeMyl0 U3
Pa3HBIX UCTOYHUKOB (CpeCTBa MacCOBOM HHpOpMaInu, IHTepHET U APYTUX);

c(hOpMHUPOBAHHOCTh YMEHUN COOJIIOIAThH MPaBUiIa IKOJIOTUYECKHU 11eIECO00pa3HOro MOBEACHUS B OBITY U
TPYIOBOM JEATENBHOCTH B UEJISAX COXPAHECHHUS CBOETrO 3JI0POBbS M OKPYXKAIOMIEH MPUPOAHOM CpEIbI,
OCO3HABaTh ONACHOCTh BO3JECHCTBUS HA KUBbIE OPTAHU3MBI ONpPEACIEHHBIX OPraHUYECKUX BEIIECTB, IOHUMAs
cmbicn mokazatens [1JIK, moscHITh Ha mpuMepax CHoCcOObl YMEHBIICHHUS W MPEAOTBPAIICHUS WX BPEIHOTO
BO3JICUCTBUS HAa OPraHU3M YEJIOBEKa;

I OOy4YaloIIMXCSA C OTPAaHUYEHHBIMU BO3MOXHOCTSIMU 3/I0pPOBbsl: YMEHHE TNPUMEHSTh 3HaHUS 00
OCHOBHBIX JIOCTYIHBIX METO/IaX MO3HAHUS BEIIECTB U XUMHUECKUX SBICHUII;

JUISL CJETIBIX M CJIA00BUAIIMX OOYYAIOIIMXCA: YMEHHUE HCIOJIb30BaTh PEIbe(HO-TOUCUHYIO CHUCTEMY
ob6o3nauenwuii JI. bpaiins nns 3anucu XuMudeckux GopMyiL.

11 KJIACC

[IpenMeTHbIe pe3ynbTaThl OCBOEHUS Kypca «O01as U HeopraHudeckasi XuMHUs» OTPaXKaroT:

c(hOopMUPOBAHHOCTh TMPECTABICHUNA: O XUMHUYECKOW COCTABISAIONICH €CTECTBEHHO-HAYYHON KapTHUHBI
MHpa, POJIM XUMHUH B TIO3HAHHUH SIBJICHUN MPHUPOJBI, B (POPMUPOBAHUU MBIIIJICHUS U KYJIbTYpbI JIMYHOCTH, €&
(yHKIIMOHATTFHON T'PaMOTHOCTH, HEOOXOIMMOW JIsi PEIICHHS TMPAKTUYECKUX 3aJad W DKOJOTHYECKHU
000CHOBAaHHOTO OTHOIIIEHUSI K CBOEMY 3JJOPOBBIO U IIPUPOTHOM CpeIe;

BJIAJICHUE CHCTEMON XUMHUYECKHMX 3HAHUM, KOTOpAs BKJIIOYAET: OCHOBONOJATaloOlUe MOHATHS
(XMMUYEeCKUH 3IIEMEHT, aToM, HM30TOMH, S-, P-, d- AIEKTPOHHBIE OpPOUTAIM ATOMOB, HOH, MOJEKYyNa, MOIb,
MOJISIDHBIA  00BEM, BaJlEHTHOCTh, JJICKTPOOTPHUIIATEIIBHOCTh, CTENEHb OKHUCIEHHUS, XHUMHYECKas CBS3b
(koBaJIeHTHAsl, HWOHHAs, METAJUIMYECKas, BOJOPOAHAS), KPHUCTAJUIMUECKas PEMIETKA, TUIBI XUMHYECKHX
peaKkuui, pacTBOp, DIIEKTPOJIUTHI, HEIJIEKTPOJIUTHI, DJIEKTPOJIUTHYECKAs JUCCOLMALUsA, OKHUCIUTEIND,
BOCCTaHOBUTEJb, CKOPOCTh XMUMHUYECKOW pEaKIUd, XUMHUYECKOE PABHOBECHE); TEOPUU M 3aKOHBI (TEOpHs
AJIEKTPOJUTUYECKON aucconuanuu, nepuoandeckuid 3akoH Jl. M. MenpaeneeBa, 3aKOH COXpPAaHEHHUS MAacChl
BEILIECTB, 3aKOH COXPAHEHUS M MPEBPAILCHHS] SHEPrUU IPU XUMHUECKUX pPEaKLHUsAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SI3bIK XMMHH, MUPOBO33PEHUYECKHE 3HAHUS, JIEKAIINE B OCHOBE IMOHWMAHMS MPUYMHHOCTU U
CUCTEMHOCTH XUMHYCCKHX SIBJICHUH, (DAKTOIOTMYECKHE CBEJCHHUS O CBOWCTBAX, COCTaBe, IOJIYUYCHUU U
0e30MacHOM HCIIOJIb30BAHUH BaKHEWIITNX HEOPraHMYECKUX BEIIECTB B OBITY U MPAKTUYECKOH JESTEIbHOCTH
YEJI0BEKa;

c(OpMUPOBAHHOCTh YMEHHUUH BBIABIATH XapaKTepHble TMPU3HAKU TMOHATHH, YCTaHAaBIMBAaTh UX
B3aMMOCBS3b, HMCIIOJb30BaTh COOTBETCTBYIOIIME MOHATHUA IPU ONMCAHUM HEOPraHMYECKHX BEIIECTB U HUX
MIPEBPAILICHUI;

c(hOpMHUPOBAHHOCTh YMEHUH UCTIOIB30BATh XUMUUICCKYIO CUMBOJIUKY JIJISl COCTABIICHHS (DOPMYJIT BEIIECTB
U ypaBHEHUI XMMHUYECKUX peakiuil, cucremarndeckytro HomeHKIatypy (IUPAC) u TpuBHanbHble Ha3BaHUS
OTJIEJIbHBIX HEOPTraHUYECKUX BEUIECTB (yrapHbIid ra3, YIJIEKUCIBIA Ta3, aMMHUaK, raiéHas U3BeCTh, HeraméHas
U3BECTb, MUTHEBAS COJA, IUPUT U JPYTHUE);



c(hopMUPOBAHHOCTh YMEHUH ONPEACISITh BAJICHTHOCTD U CTETICHb OKHCIICHHS] XUMUYECKUX JJIEMEHTOB B
COCIMHEHUSIX Pa3JIM4YHOrO0 COCTaBa, BHUJI XHUMHUYECKOM CBs3M (KOBAJICHTHAs, HWOHHAs, MeTajuIMuecKas,
BOJIOPO/HAsI) B COCAMHEHUSAX, THI KPHUCTAIMYECKON PEmETKM KOHKPETHOTO BeIecTBa (aToMHas,
MOJIEKYJISIpHAsl, HWOHHAs, METaJUIMYeCcKas), XapakTep Cpeabl B BOJHBIX pPacTBOpaX HEOPTraHUYECKHUX
COCIUHCHUM;

c(hOpMHUPOBAHHOCTh YMEHUN YCTaHABIUBATH MPUHAJICKHOCTh HEOPTraHUYECKHUX BEIIECTB MO X COCTaBY
K ONpenenéHHOMY KJacCy/Tpynne COoeAuHEeHHH (MpOCTble BEIleCTBa — METaIbl M HEMEeTasllbl, OKCHUJBbI,
OCHOBaHUS, KUCIOTHI, aM(OTepHBIE TUAPOKCHUJIBI, COIH);

c(hopMUPOBAHHOCTh YMEHUW pacKpbIBaTh CMBICH mepuogudeckoro 3akoHa JI. M. MenneneeBa u
JEMOHCTPUPOBATH €T0 CHCTEMATU3UPYIOTYI0, 00BSICHUTEIHHYIO U TIPOTHOCTHYECKYIO (DYHKITUHY;

c(hOpMHUPOBAHHOCTh YMEHUHN XapaKTEepH30BaTh JIEKTPOHHOE CTPOCHHE aTOMOB XMMHYECKHX AJIEMEHTOB
14 nepuonos llepuoguyeckoit cucrembl Xumuieckux snemeHToB 1. M. MenpeneeBa, UCNIONb3ys MOHITHS «S-,
p-, d-37eKTpoHHBIE OpOUTATIY, «IHEPTETUUYECKHE YPOBHUY», OOBSICHITH 3aKOHOMEPHOCTH M3MEHEHHU S CBOWMCTB
XUMHUYECKHUX 3JIEMEHTOB M UX COCIMHEHHMM Mo mepuojaM u rpynnam llepuoandeckoil cuCTEMbl XUMUYECKHUX
anemenToB J[. 1. Menneneena;

c(OpMHUPOBAHHOCTh ~YMEHHUH  XapakTepu3oBaTh (OMUCHIBATH) OOIIME XHUMHUYECKHE CBOHCTBA
HEOPraHWYECKUX BEILIECTB PA3JIMYHBIX KJIACCOB, MOATBEPKIATh CYIIECTBOBAHUE N'€HETHUUYECKOW CBA3U MEXIY
HEOPTraHUYECKUMH BEIIECTBAMU C TTOMOIIBIO YPaBHEHUN COOTBETCTBYIOIIUX XUMHUUECKUX PEAKIIUI;

c(hOpMHUPOBAHHOCTh YMEHHUS KIACCU(UIMPOBATh XUMHUYECKHE PEaKIHUU [0 PA3TUYHBIM IMPU3HAKAM
(duciy U coCTaBy pearupyrollux BEMIeCTB, TETUIOBOMY d(D(EeKTy peakinu, U3MEHEHUIO CTETICHEH OKUCIICHUS
3JIEMEHTOB, 0OPaTUMOCTH PEAKIUH, YUACTUIO KaTajan3aTopa);

c(OPMHUPOBAHHOCTh YMEHHM COCTABIISATh YpPaBHEHHUS pEAKIUW Pa3IMYHBIX THUIIOB, TIOJNHBICE |
COKpaIlEHHBIE YPAaBHEHUS PEaKIMii HOHHOTO OOMEHa, YUUTHIBAsl YCIOBHUSA, MPU KOTOPBIX 3TU PEAKLUU UIYT 10
KOHIIQ;

c(hOpMHUPOBAHHOCTh YMEHUN MPOBOJIUTH PEAKIIUH, MOATBEPKIAIOIINE KAaUeCTBEHHBI COCTaB Pa3UYHbIX
HEOPTraHMYECKUX BEIECTB, PACMO3HABATH OMBITHBIM MYTEM HOHBI, MPHUCYTCTBYIOIIME B BOJHBIX PacTBOpax
HEOPraHUYECKHUX BEILECTB;

c(hOpMHUPOBAHHOCTh YMEHHU PACKPBIBATh CYIIHOCTh OKHUCIUTEILHO-BOCCTAHOBUTEILHBIX —PEaKIni
MOCPEACTBOM COCTaBICHUS JIEKTPOHHOTO OanaHca ITHX PEaKIIHii;

c(hOpMHUPOBAHHOCTh YMEHUH OOBSCHATH 3aBHCHUMOCTH CKOPOCTH XUMHUYECKOW PEAKIMH OT Pa3INIHBIX
(hakTOpoB; XapakTep CMELICHUS XUMHUYECKOTO0 pPAaBHOBECHS B 3aBUCHMOCTH OT BHEIIHETO BO3JEHUCTBUS
(mpunnun Jle Hlartense);

c(OpMUPOBAHHOCTh YMEHUH XapaKTepU30BaTh XHUMHUYECKHE TMPOLECCHI, JIeKalde B OCHOBE
MPOMBIIICHHOTO TOJMYYEHUsI CEPHOW KHCIOTHI, aMMHaKa, a Takke C(HOPMHUPOBAHHOCTH MPEIICTABICHUA 00
OOIIMX HAYYHBIX MPUHIUIIAX U IKOJIIOTHYECKUX MPoOIeMaX XMMUUECKOTO IPOU3BOICTBA;

c(hOpMUPOBAHHOCTh YMEHHMI MPOBOJIUTH BBIYMCIICHUS C HMCIOJb30BAaHUEM IOHSATHUS «MaccoBas IO
BEIIECTBA B PacTBOpPE», OOBEMHBIX OTHOIICHUH Ta30B MPH XUMHYECKHX pPEaKIMSIX, MAacChl BEIIECTBA WIIH
00b€Ma Ta30B MO U3BECTHOMY KOJUYECTBY BEIIECTBA, MACCe WM OOBEMY OJTHOTO U3 YYACTBYIOIIUX B PEAKIIUH
BEIIIECTB, TEIJIOBOrO 3(deKTa peakuu Ha OCHOBE 3aKOHOB COXPAHEHHS MAacChl BEUIECTB, MPEBPAIICHUS H
COXpaHEHHUsI SHEPIUH;

c(hOpMUPOBAHHOCTh YMEHUN COONIOAATH MpaBUiIa MOJIH30BAHMUS XUMHUECKOM MOCYI0i U 1ab0paTOpHBIM
o0opynoBaHHEeM, a TakKe IpaBuja OOpAILEHUS C BEIIeCTBAMHU B COOTBETCTBHM C HWHCTPYKLIUSMHU IIO
BBITIOJTHEHUIO JIA0OPATOPHBIX XUMUYECKUX OMBITOB;

c(OpMHUPOBAHHOCTh YMEHHM IUIAHUPOBATh W BBINOJHATH XUMHUYECKUH HSKCHEPUMEHT (pa3jioKeHHUe
MEepPOKCUIa BOAOPOAA B MPUCYTCTBUM KAaTaJIM3aTOpa, OINpPEACIICHUE CPEbl PACTBOPOB BEIIECTB C IMOMOIIBIO
YHHUBEPCAJIbHOTO MHAMKATOPA, BIUSHUE PA3NUYHBIX (DAKTOPOB HA CKOPOCTh XUMHUYECKOM peakiuu, peakiuu
MOHHOTO OOMCHA, Ka4eCTBEHHBIC PEaKIMH Ha Cyiab(aT-, KapOoHAT- U XJIOPUI-aHHOHBI, HA KaTHOH aMMOHWUS,
pelleHre SKCIIepUMEHTaIbHBIX 3a7a4 o TemaMm «MeTabsl» U «Hemerasmib») B COOTBETCTBUU C MPaBUIIAMHU
TEXHUKH O€30I1acCHOCTU NpU OOpallleHHH C BEIEeCTBAMU U JIAOOpPaTOpPHBIM O0OpYIOBaHUEM, IPEICTABIATH
pe3yabTaThl XUMHYECKOI'O SKCIIEpUMEHTa B (OpME 3aluCH ypaBHEHUN COOTBETCTBYIOIIUX pEAKIUH U
(hopMyJIIpPOBATH BEIBOJIBI HA OCHOBE ITUX PE3YJbTATOB;

c(hOpMHUPOBAHHOCTh YMEHUN KPUTHUYECKH aHAIU3HPOBATh XUMUYECKYIO MH(OPMALIHIO, TOTYyYaeMylo M3
pPa3HBIX UICTOYHUKOB (CpPEJCTBA MACCOBOM KOMMYHHKaUu, UHTepHET U APyTrux);

c(hOpMHUPOBAHHOCTh YMEHUN COOJIIOIATh MPaBUIIa IKOJIOTUYECKH 11€71ec000pa3HOro MOBEICHUS B OBITY U
TPYJIOBOM JEATETLHOCTH B LEISAX COXPAHEHHUS CBOETO 3J0POBbS M OKPYXKAIOMEH NPUPOTHOU CpEIbI,



OCO3HaBaTh OITIACHOCTH BOSH@ﬁCTBHﬂ Ha JXHUBBIC OPraHU3MBbI OHpejleJ'IéHHI)IX BCUICCTB, ITOHHUMAasA CMBbICII
nokazatens IIJIK, mosicHaTh Ha mnpuMepax CcrnocoObl YMEHBIIECHHS M TPEAOTBPALICHUS WX BPEIHOTO
BO3JICHCTBUS HA OPTaHU3M YCIIOBEKA;

JUTsE OOYYarOIIUXCSl ¢ OTPAaHUYCHHBIMH BO3MOXHOCTSIMU 37I0POBBSI: YMEHHE NPUMEHATH 3HaHUsA 00
OCHOBHBIX JOCTYITHBIX METOAAX MMO3HAHUA BCIICCTB U XUMHNYCCKUX ﬂBHeHI/Iﬁ;

JUTSL CIIENBIX W CIA0O0BUIAIIMX OOYYAIOIIMXCS: YMEHHE HCIOJB30BaTh Pelbe(HO-TOYCUHYIO CHUCTEMY
o6o3nauenwuii JI. bpaiins as 3anucu xumMudeckux Gopmyi.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC

HaumenoBaHue pa3iesioB u

KoanuyecTBo 4acosB

DJIeKTpOHHBIE (HH(pPOBHIE)

Ne n/n TeM NMPOrpamMmbl Bcero ;(;;OTTI::H"HLW glzﬁ;::;il;mecxne odpa3oBaTejibHbIE PeCypChl
Pa3znea 1. TeopeTuueckne 0OCHOBBI OPraHUYECKOH XUMHH
[IpenMet opranmyeckoi https://lesson.academy-
xumun. Teopus cTpoeHUs content.myschool.edu.ru/lesson/a9f3d191-
1.1 . 3 0 0
OpPTraHUYECKUX COCTMHEHUH A. Sele-4e24-ac02-
M. bytneposa efb16fa49f6a?backUrl=%2F04%2F10
Hroro no pazneny 3
Pasnen 2. YrieBoxopoasl
https://lesson.academy-
71 [IpenensHbIE YrIEBOIOPOIBI — 5 0 0 content.myschool.edu.ru/lesson/258ddc06-
' aJIKaHbI ec23-473c-b3d7-
ed82fcaddd02?backUrl=%2F04%2F10
https://lesson.academy-
29 HenpenenbHble yraeBOJOPOIB: 6 0 1 content.myschool.edu.ru/lesson/05¢9a929-
' aJIKCHBI, aJIKaJINCHBI, aJIKUHBI 6741-4d7c-84b5-
009292468356 7backUrl=%2F04%2F10
https://lesson.academy-
23 ApOMATHYECKHE YIICBOLOPOIEL 5 0 0 content.myschool.edu.ru/lesson/d86d7d00-
' d5b4-491d-aded-
c3ddal9feef4?backUrl=%2F04%2F10
TTpHPOHBIC HCTOUHHKN https://lesson.academy-
content.myschool.edu.ru/lesson/99557a5e-
2.4 YIJIEBOAOPOJOB U UX 3 1 0 2221-4300-97b8-
nepepadorka 983de535c44d?backUrl=%2F04%2F10
Uroro no pazgeny 13

Paznen 3. Kuciaopoacoaepxxamue opranndeckie coeuHeHus



https://lesson.academy-content.myschool.edu.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/05c9a929-6741-4d7c-84b5-009a92468356?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/05c9a929-6741-4d7c-84b5-009a92468356?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/05c9a929-6741-4d7c-84b5-009a92468356?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/05c9a929-6741-4d7c-84b5-009a92468356?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/99557a5e-2221-43e0-97b8-983de535c44d?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/99557a5e-2221-43e0-97b8-983de535c44d?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/99557a5e-2221-43e0-97b8-983de535c44d?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/99557a5e-2221-43e0-97b8-983de535c44d?backUrl=%2F04%2F10

https://lesson.academy-
content.myschool.edu.ru/lesson/5439¢18b-

3.1 Crouptsl. DeHon 3 7440-4b6f-bfR4-
c041a471694f?backUrl=%2F04%2F10
https://lesson.academy-

39 Anpaeruasl. Kap6oHOBBIC 7 content.myschool.edu.ru/lesson/8664b319-

' KUCHOTHI. ClI0KHBIE 2(PUPHI 0ba3-4945-b076-
cb7ae5858b90?backUrl=%2F04%2F10
https://lesson.academy-

33 VIeBob! 3 content.myschool.edu.ru/lesson/709ce43a-

' deb6-4281-963b-
01d2e212d4d0?backUrl=%2F04%2F10
Uroro no pazgeny 13

Paznen 4. A3orcoaepxamme opraHmyeckue coeuHeHus

AMUHBI. AMUHOKHCIIOTEL.

https://lesson.academy-
content.myschool.edu.ru/lesson/c2{2{3d7-

4.1 Benku 3 43d1-4873-ace0-
78eca6009628?backUrl=%2F04%2F10
Hroro no pazgeny 3
Pa3pnea S. BolcoKOMOJIERY IsIpPHBIE COCAUHECHUS
https://lesson.academy-
51 [Tnactmaccer. Kayayku. ) content.myschool.edu.ru/lesson/1600e4a4-
' Bosokna d259-4ba9-9632-
994faedce366?backUrl=%2F04%2F10
Htoro mo pazneny 2
OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME



https://lesson.academy-content.myschool.edu.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/1600e4a4-d259-4ba9-9632-994fae4ce366?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/1600e4a4-d259-4ba9-9632-994fae4ce366?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/1600e4a4-d259-4ba9-9632-994fae4ce366?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/1600e4a4-d259-4ba9-9632-994fae4ce366?backUrl=%2F04%2F10

11 KIIACC

KoaudecTBO 4acoB

Ne HanmeHnoBanue pa3ienoB K i DJIeKTpOHHBIe (LM (pPpOBHIE)
n/n TeM IPOrpamMMbl Bcero p;ﬁnoTT[::m’m’Ie papﬁaoligmemne o0pa3oBaTesibHbIE PeCypChl
Pa3nea 1. TeopeTuueckue OCHOBbI XUMHU
EEPEZHI:I?{:;?X;;KOH " https://lesson.academy-
PHOZ content.myschool.edu.ru/lesson/20b1df2e-
1.1 [Tepuoanueckas cucrteMa 3 0 0
XUMHUYECKHX 2j1eMeHToB 1. 1 6ced-435b-bodc-
T 5155d30a45fa?backUrl=%2F04%2F11
Mengeneena
https://lesson.academy-
12 CtpocHue BelecTBa. 4 0 0 content.myschool.edu.ru/lesson/a9c9a61e-
' Muoroo0pasue BemecTB e387-4ffe-befb-
aca9c7241b21?backUrl=%2F04%2F11
https://lesson.academy-
13 S — KL 6 1 1 content.myschool.edu.ru/lesson/75637222-
' ceiue peak d397-4b1a-810a-
cc7bca9e8a0c?backUrl=%2F04%2F11
Hroro no pazneny 13
Pa3nen 2. Heopranuueckasi Xumus
https://lesson.academy-
content.myschool.edu.ru/lesson/a0d5bd16-
2.1 MeTtanibl 6 0 1 633c-4al0-8073-
70c604e9¢862?backUrl=%2F04%2F11
https://lesson.academy-
content.myschool.edu.ru/lesson/2390b&3e-
2.2 Hemetaminl 9 1 1 24935-4096-bd3a-
25126d9¢1139?backUrl=%2F04%2F11
CES35 HEODIAHIICCKIX 1 https://lesson.academy-
2.3 P 2 0 0 content.myschool.edu.ru/lesson/c6c5af9a-

OpraHNM4Y€CKHUX BCIICCTB

9645-4604-9834-



https://lesson.academy-content.myschool.edu.ru/lesson/20b1df2e-6ce4-435b-b6dc-5155d30a45fa?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/20b1df2e-6ce4-435b-b6dc-5155d30a45fa?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/20b1df2e-6ce4-435b-b6dc-5155d30a45fa?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/20b1df2e-6ce4-435b-b6dc-5155d30a45fa?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/a9c9a61e-e387-4ffe-bcfb-aca9c7241b21?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/a9c9a61e-e387-4ffe-bcfb-aca9c7241b21?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/a9c9a61e-e387-4ffe-bcfb-aca9c7241b21?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/a9c9a61e-e387-4ffe-bcfb-aca9c7241b21?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/75637222-d397-4b1a-810a-cc7bca9e8a0c?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/75637222-d397-4b1a-810a-cc7bca9e8a0c?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/75637222-d397-4b1a-810a-cc7bca9e8a0c?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/75637222-d397-4b1a-810a-cc7bca9e8a0c?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/a0d5bd16-683e-4a1e-8073-70c604e9c862?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/a0d5bd16-683e-4a1e-8073-70c604e9c862?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/a0d5bd16-683e-4a1e-8073-70c604e9c862?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/a0d5bd16-683e-4a1e-8073-70c604e9c862?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/2390b83e-a935-4c96-bd3a-25f26d9c1139?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/2390b83e-a935-4c96-bd3a-25f26d9c1139?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/2390b83e-a935-4c96-bd3a-25f26d9c1139?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/2390b83e-a935-4c96-bd3a-25f26d9c1139?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/c6c5af9a-9645-4604-9834-59151d566a61?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/c6c5af9a-9645-4604-9834-59151d566a61?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/c6c5af9a-9645-4604-9834-59151d566a61?backUrl=%2F04%2F11

59151d566a61?backUrl=%2F04%2F11

Hroro no pazgeny 17
Pa3zgea 3. XuMus 4 s;KU3HL
https://lesson.academy-
31 X UIMUSL 1 JKH3HE 4 content.myschool.edu.ru/lesson/acd826cf-
' ba2d-49db-b216-
ef7¢26a847287backUrl=%2F04%2F11
Uroro no pazgeny 4
OBUIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME



https://lesson.academy-content.myschool.edu.ru/lesson/c6c5af9a-9645-4604-9834-59151d566a61?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/acd826cf-ba2d-49db-b216-ef7c26a84728?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/acd826cf-ba2d-49db-b216-ef7c26a84728?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/acd826cf-ba2d-49db-b216-ef7c26a84728?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/acd826cf-ba2d-49db-b216-ef7c26a84728?backUrl=%2F04%2F11

ITOYPOYHOE IINTAHUPOBAHUE

10 KJIACC
K
Ne OIIHHECIBG 1a208 Hara DJIeKTpOHHBIe N (ppoBbIE
TeMma ypoka Konrtpoabubie | IlpakTuueckue
n/n Bcero H3ydyeHusi ~ oOpa3zoBaTesibHbIE PeCypChl
padoTbI padoTsbI
[IpeameT opranuveckoi https://lesson.academy-
1 XUMHH, €& 1 0 0 content.myschool.edu.ru/lesson/a9f3d191-
BO3HUKHOBEHMUE, S5ele-4e24-ac02-
pa3BUTHE U 3HAUCHUE efb16fa49f6a?backUrl=%2F04%2F10
zeff:;qgl; ZiHHH https://lesson.academy-
p . content.myschool.edu.ru/lesson/c935a58¢-
2 coequHeHud A. M. 1 0 0 ab0e4059-9dcf
byrnepoa, e€ ocHoBHbIe 20517ae4b52e?backUrl=%2F04%2F10
TIOJIOXKCHUS
[IpencraBienue o
Eniz;ii)géj;fge cCTB https://lesson.academy-
p B ' content.myschool.edu.ru/lesson/726ee099-
3 Homenknarypa 1 0 0 129-410£-bSbe-
(cucTemarurcckas) u b4cb589acad1 ?backUrl=%2F04%2F10
TPUBHAIbHBIC HA3BAHUS
OpPraHUYeCKHX BEIICCTB
AJIKAHEL COCTAR I https://lesson.academy-
) content.myschool.edu.ru/lesson/258ddc06-
4 | ctpoemne, ! 0 0 ec23-473¢-b3d7-
roMororiiecant paa ed82fcaddd02?backUrl=%2F04%2F10
MeTaH 1 STaH — https://lesson.academy-
5 IpocTelimme 1 0 0 content.myschool.edu.ru/lesson/258ddc06-
ec23-473¢c-b3d7-
HPCACTABITCII ATRATOB ed82fcaddd027backUrl=%2F04%2F10
AJIKEHbL: COCTAE I https://lesson.academy-
6 ) . 1 0 0 content.myschool.edu.ru/lesson/4038171e-
CTpOCHUE, CBOICTBA 4158-4bd 1 -ac98-



https://lesson.academy-content.myschool.edu.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399?backUrl=%2F04%2F10

18dc1ctb9399?backUrl=%2F04%2F10

OTHIIEH U IPOIIHIIEH —

https://lesson.academy-
content.myschool.edu.ru/lesson/53¢d2379-

7 MpOCTEHIIHE 2a45-43b1-9f67-
HPE/ICTABHTEII ATKEHOB Zebedaf03ce0?backUrl=%2F04%2F10
[TpakTiaeckas padora Ne https://lesson.academy-
] 1. «Ilony4yenue rTrICHA content.myschool.edu.ru/lesson/53¢d2379-
U U3y4EHUE €0 2a45-43b1-9167-
CBOICTB» 7ebedaf03ce0?backUrl=%2F04%2F10
IAJ;K;)IIVIP;GT};I:%];TY;;E?;{_ https://lesson.academy-
9 1 ’ 3. Tonyuene content.myschool.edu.ru/lesson/6df23393-
CI’/IHTCTI/I‘ICCKOFO 6108-4b91-ac0-
a983b95b854a?backUrl=%2F04%2F10
KaydyKa U PE3HHBI
AJIKUHEBI: COCTaB U
0COOCHHOCTH CTPOCHUS, https://lesson.academy-
10 TOMOJIOTHUECKHM PSfI. content.myschool.edu.ru/lesson/05¢9a929-
Anernies — 6741-4d7c-84b5-
npocTermmi 009292468356?backUrl=%2F04%2F10
NPEICTABUTEIb ATKHHOB
BhIHCICHIS 110 https://lesson.academy-
1 YPABHEHHIO XIMIIECKOf content.myschool.edu.ru/lesson/7dada027-
8448-418f-b416-
peartmn fbaledd4ab6d?backUrl=%2F04%2F10
Apensi: GeHson i https://lesson.academy-
12 ronyon. TOKCHIHOCT content.myschool.edu.ru/lesson/d86d7d00-
apeHoB d5b4-491d-aded-
c3ddal9feef4?backUrl=%2F04%2F10
I'eneTnyeckas cBs3b https://lesson.academy-
13 YTIIEBOJIOPO/IOB, content.myschool.edu.ru/lesson/6c919641 -
NPUHAAJISKALUX K 7956-4130-b1{d-
pa3JIMYHBIM KJlaccam c7e71db395d7?backUrl=%2F04%2F10
14 [TpupoHbIe HCTOYHUKHI https://lesson.academy-



https://lesson.academy-content.myschool.edu.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/53cd2379-2a45-43b1-9f67-7ebcdaf03ce0?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/53cd2379-2a45-43b1-9f67-7ebcdaf03ce0?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/53cd2379-2a45-43b1-9f67-7ebcdaf03ce0?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/53cd2379-2a45-43b1-9f67-7ebcdaf03ce0?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/53cd2379-2a45-43b1-9f67-7ebcdaf03ce0?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/53cd2379-2a45-43b1-9f67-7ebcdaf03ce0?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/53cd2379-2a45-43b1-9f67-7ebcdaf03ce0?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/53cd2379-2a45-43b1-9f67-7ebcdaf03ce0?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/6df23393-6f08-4b9f-ae01-a983b95b854a?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/6df23393-6f08-4b9f-ae01-a983b95b854a?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/6df23393-6f08-4b9f-ae01-a983b95b854a?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/6df23393-6f08-4b9f-ae01-a983b95b854a?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/05c9a929-6741-4d7c-84b5-009a92468356?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/05c9a929-6741-4d7c-84b5-009a92468356?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/05c9a929-6741-4d7c-84b5-009a92468356?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/05c9a929-6741-4d7c-84b5-009a92468356?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/7dada027-8448-418f-b416-fba1edd4ab6d?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/7dada027-8448-418f-b416-fba1edd4ab6d?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/7dada027-8448-418f-b416-fba1edd4ab6d?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/7dada027-8448-418f-b416-fba1edd4ab6d?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/6c919641-7956-4130-b1fd-c7e71db395d7?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/6c919641-7956-4130-b1fd-c7e71db395d7?backUrl=%2F04%2F10
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