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Coxomnosa O. B.,
YUUTEIb XUMUU

Tomck 2024



MNOACHUTEJIbHAS 3AIINCKA

Pabouas mporpamMma mo XMMHHM Ha YPOBHE CpeqHEro oOmiero odpa3zoBaHus pa3paboTaHa
Ha ocHOBe DenepanbHOro 3akoHa oT 29.12.2012
Ne 273-®3 «O6 obOpazoBanuu B Poccuiickoii ®exepauun», TpeOOBaHUI K pe3ynbTaTam
OCBOCHHUS (enepaibHON 00pa3oBaTeIbHON MporpaMMbl cpenHero odmero odpaszoBanus(D@OIT
COO), npencrasnennbix B DenepalibHOM TocynapcTBeHHOM obpasoBarenbHoM cranaapte COO,
¢ yuérom KoHmenmuu mnpenogaBaHusi ydeOHOro mnpenmera «XWMES» B 00pa30BaTEIbHBIX
opranu3anusax Pocculickoit ®enepannu, peanu3yrONIMX OCHOBHBIE o0pa3zoBaTeybHbIC
MPOrpaMMbI, W  OCHOBHBIX  TIOJIOKEHUI
«Ctparerun pazButus BocnuTaHusi B Poccuiickoit ®denepanum Ha nepuon mo 2025 roma»
(Pacmiopsoxenne IlpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

PabGouass mporpamMmMa TIO TIpEeIMETy COCTaBlieHa B COOTBETCTBHH C HOPMATHBHBIMU
JOKyMEHTaMHU:

1. ®enepanbHbIN 3akoH "OO0  o0Opa3oBaHUU B Poccuiickoit ®eneparnuu" ot 29.12.2012
Ne 273-03 (c U3MEHEHUSIMH U JOTIOJIHEHUSIMU ).

2. Ctpaterus HamuoHalbHOW Oe3omacHocTH Poccwmiickoir  @Denmepanmm, Yxa3z IIpesuaenra
Poccuiickoit ®enepaunu ot 2 uronst 2021 r. Ne 400 «O Crpaterun HanMOHaJIBHON 0€30MACHOCTH
Poccutiickoit deneparum».

3. Ilpuka3 MunucrepctBa npocsemenus Poccuiickoit ®enepanuun ot 31.05.2021 Ne 286 «O6
YTBEPKIACHUH (PellepaibHOTO TOCyJapCTBEHHOI0 00pa30BaTEIbHOTO CTaH1apTa HaYaJIbHOTO 00IIEero
obpazoBanus» (3apeructpupoad Muntoctom Poccun 05.07.2021 Ne 64100).

4. TTpukaz MunucrepcTBa npocsenieHus: Poccutickoit @eaepanun ot 31.05.2021

No 287 «O6 yrBepx)aeHuU ¢eaepalTbHOTO0 TOCYIapCTBEHHOTO 00pa30BaTeIbHOTO CTaHAapTa
OCHOBHOTO 00111eT0 0Opa3zoBanus» (3apeructpupoBad Muntoctom Poccuu 05.07.2021 Ne 64101).

5. IIpuka3z MunucrepcTBa npocsernieHus: Poccuiickoit @eneparuu ot 18.07.2022

Ne 569 «O BHeceHMM M3MEHEHUU B (efepaibHBIM TOCYIapCTBEHHBIM 00pa30BaTEbHBIN CTaHAAPT
HavyaubpHOTO 00I11ero oopazoBanus» (3aperucrpupoBad MuntoctoM Poccun 17.08.2022 Ne 69676).
6. [Ipukaz MwunmcTepcTBa mpocBemenus Poccuiickoit @enepammu ot 18.07.2022 Ne 568 «O
BHECEHUU M3MEHEHHH B (elepalbHbIi roCcyIapCcTBEHHbIN 00pa3oBaTeIbHBIN CTaHIAPT OCHOBHOI'O
obmero oopazoBanus» (3apeructpupoBad Muntoctom Poccun 17.08.2022 Ne 69675).

7. Ilpuka3z MunuctepcTBa obpazoBanus u Hayku Poccuiickoit @eneparnuu ot 17 mast 2012 1. Ne413
«O0 yTBepxkaeHUH (penepatbHOr0 roCyIapCTBEHHOIO 0OOpa30BaTEeNbHOTO CTaHAApTa CpeIHEero
obiero oopazoBanusn» (3aperucrpupoBad Muntoctom Poccuu 7 utonst 2012 r. Ne 24480)

8. [Ipukaz MunuctepctBa mnpocemieHusi Poccuiickoit ®@egepamuu ot 12.08.2022 Ne 732 «O
BHECEHUU HM3MEHEHMI B (pelepaibHbIii TOCYyJapCTBEHHBI 00pa30BaTENbHBIN CTAaHAAPT CPEIHETO
obmiero oOpa3oBaHMs, YTBEPXKACHHBIH MpHKa3oM MMHHCTEPCTBA O0Opa3oBaHUA W HAyKu
Poccuiickoit @enepanun ot 17 mas 2012 r. Ne 413» (3apeructpupoBan Munroctom Poccun
12.09.2022 Ne 70034).

9. [ucemo MunmcTepcTBa npocBemienus Poccuiickoit @enepannn «O HaIpaBIEHUU METOINYECKIX
pPEKOMEHAALNK IO IPOBENCHUIO IUKIA BHEYPOUHBIX 3aHATHH «PasroBopbl O BaXXHOM»» OT
15.08.2022 Ne 03-1190.

10. Ipuxa3z MunucrepctBa npoceuienus Poccuiickoit @enepamuun ot 18.05.2023 Ne 372 «O6
yTBEp)KJIeHUN (eaepanbHOi 00pa30BaTeIbHOM MPOrpaMMbl HAYaJbHOIO 00IIEro oOpa3oBaHUs»
(3apeructpupoan Muntoctom Poccun 12.07.2023 Ne 74229).

11. llpuxa3z MunucrepctBa npocsemieHust Poccuiickoit @eneparuu ot 18.05.2023 Ne 370 «O6
yTBEp)KJIeHUN (peaepaibHOM 00pa3oBaTeIbHONM HpPOrpaMMbl OCHOBHOTO oOOIIero o0Opa3oBaHUs
(3apeructpupoan Muntoctom Poccun 12.07.2023 Ne 74223).

12. llpuxa3z MunucrepctBa npocseuienus Poccuiickoit @enepamuu ot 18.05.2023 Ne 371 «O0
yTBEep)KJIeHUN (enepanibHOM 00pa3oBaTeNbHON MpOrpaMMbl CpeaHero oomero o0Opa3oBaHUs»
(3apeructpuposan Muntocrom Poccun 12.07.2023 Ne 74228).

13. CaHuTapHO-3IUIEMHOJIOTMYECKHE TpPeOOBaHUS K OpraHU3allid BOCHUTAHUS M OOy4YeHHS,
oTabixa U o3aopoBieHus nered u mosoacxku CII 2.4.3648-20, yTBepkaE€HHBIE MOCTAHOBIECHUEM
I'maBHOTO rocynapcTBeHHOr0 canuTapHoro Bpaya P® ot 28.09.2020 Ne 28;



14. Canutapusie npaBuia 1 HOpMBI 1.2.3685-21 «['mrueHnyeckne HOpPMATHBBI U TPeOOBAaHUS K
obecrieyeHn0 6€30MaCHOCTU U OE3BPEIHOCTH ISl YeloBeKa (PaKTOPOB OOMTaHUS, YTBEPKAEHHBIC
nocTaHoBjeHueM [J1aBHOTO rocyapcTBeHHOTO caHuTapHoro Bpada P® ot 28.01.2021r. Ne 2;

15. OcHoBHasi oOpasoBaTrenbHas MporpaMma cpeaHero obmiero ooOpasoBanus MAOY
rumHazuu Ne26 r. Tomcka.

XuMHUs Ha YpOBHE YIIyOJIEHHOTO W3Y4EHHUS 3aHMMaeT BaKHOE MECTO B CHCTEME
€CTeCTBCHHO-HAYyYHOTO oOpaszoBanusi ydamumxcss 10-11 xmaccoB. M3yuenue mnpenmera,
peamu3zyeMoe B yCIOBHAX JIUG(HEPEHIIMPOBAHHOTO, NPOQHILHOTO OOydYeHHs, TNPU3BAHO
obecnieunTh 00111€00pa30BaTENbHYI0 U OOIIEKYIbTYPHYIO IMOJTOTOBKY BBITYCKHHUKOB IIKOJBI,
HEOOXOUMYIO ISl aJanTalud WX K OBICTPO MEHSIOUIMMCS YCIOBHUSIM JXH3HH B COIIMYME, a
TaKXke JUIsl MPOJOJDKEHHs OOydeHHss B OpraHu3alusax MpoQeccHOHANIbHOTO 00pa3oBaHUs, B
KOTOPBIX XHUMHS SIBIISIETCS OJTHOW U3 IPUOPUTETHBIX TUCIUTUIHH.

B mporpamMe mo XWMHM Ha3HaYeHHE IMpenMera «XHUMHs» TOJy4aeT TOapOOHYIO
WHTEPIPETALMI0O B COOTBETCTBMM C OCHOBomojaratromuMu mnonoxenusmu OIOC COO o
B3aMMOO0OYCIIOBJIEHHOCTH LIeJIeH, colepKaHus, pe3yabTaToB 00yuyeHus: U TpeOOBaHHM K YPOBHIO
MOJTOTOBKH BBIMTYCKHUKOB. CBHIETETLCTBOM TOMY SIBIISIFOTCSL CIICAYIOIINE BBITOJHSIEMBIC
pOrpamMMoi 0 XUMHH (PYHKIHU:

e HMH(OPMAIIMOHHO-METOAUYECKaS, peanu3anus KOTOPOH
o0ecrnieunBaeT MOJIydeHHE MPEJCTABICHUS O LENAX, COAEp’KaHUM, OOlIel cTpaTeruu
00y4yeHHs, BOCIIUTAHUSI U PA3BUTHA 00yUarOIUXCs CPEACTBAMU IPEAMETa, U3y4aeMoro
B paMKaxX KOHKPETHOTO Mpoduiis;

e OpraHU3alMOHHO-TUIAHUPYIOLIAs, KOTOpas nperycMaTpuBaeT oTnpezeseHue:
MIPUHIIUIIOB CTPYKTYpPUPOBAHUS u MOCIIEA0BATEILHOCTH
W3Y4YEHUS yueOHOTo MaTepuana, KOJWYECTBEHHBIX H

KayeCTBEHHBIX €r0 XapaKTePUCTHUK; IOAXO0J0B K (OPMHMPOBAHUIO COJAEP’KATEIbHON
OCHOBBI KOHTPOJII U OLIEHKH O0Opa30BaTENbHBIX JIOCTHXKEHMH oOydaromuxcs B
paMKax HUTOrOBOH

aTTecTaluu B (hopMe eJMHOI0 rocy1apCTBEHHOIO SK3aMeHa 110 XUMUH.

IIporpamma i yriyOn€HHOTO U3y4eHUs] XUMHHU:

e YCTaHABJIMBACT MHBAPUAHTHOE MPEIMETHOE COJepKaHue, 00sA3aTeIbHOE ISl U3yUEeHMUS
B paMKax OTAEIbHBIX Hpoduiel, mnpeaycMarpuBaeT  pacopeieieHue |
CTPYKTYpPUPOBAaHHUE €ro IO KjaccaM, OCHOBHBIM COJEpKaTelIbHbIM JIMHUAM/pa3zenam
Kypca;

e JaéT MpUMEpHOE pacHpeeseHre ydeOHOro BpeMEeHH, PEKOMEHYEMOT0 JUIsl U3yUeHHsI
OTJICJIbHBIX TEM;

e @pelaraeT MPUMEPHYIO [OCJIEI0BATEIbHOCTh M3Y4YEHHUs Y4eOHOro marepuanga cC
YUETOM JIOTUKH TIOCTPOEHMS Kypca, BHYTPUIIPEIMETHBIX U MEXKIIPEIMETHBIX CBS3EH;

e AT METOAMYECKYI0 MHTEpPIpPETAlUI0 ILeled M 337ad M3Y4YeHHs IpeaMeTa Ha

yriIyOJ€HHOM YpPOBHE C YYETOM COBPEMEHHBIX MPHOPUTETOB B CHUCTEME CPEIHETO
oOmiero oOpa3zoBaHUs, COJIEPKATEILHON XapaKTEPUCTHKH IUIAHUPYEMBIX Pe3yJbTaToOB
OCBOEHMSI OCHOBHOM 00pa3oBaTeiabHOI MporpaMMbl cpenHero oOriero oOpa3oBaHUs
(IMYHOCTHBIX, METaNpeAMETHBIX, IPEIMETHBIX), a TAaKKe ¢ Y4ETOM OCHOBHBIX BHJIOB
y4eOHO- TMO3HABaTENbHBIX JCWCTBUI OOYydYaloLIerocst MO0 OCBOEHUIO COJIEp)KaHUs
IpeaMeTa.

Ilo Bcem Ha3BaHHBIM MO3ULUAM B QporpaMMe IO XHMHHM [PELyCMOTpEHA
MIPEEMCTBEHHOCTh C OOy4YeHHEM XHMMHUU Ha YpPOBHE OCHOBHOTrO o00miero oOpa3zoBaHus. 3a
npeenamMy  yCTAaHOBJIGHHOM NIporpaMMoil 1O XUMHMM — 00s3aTelIbHOM  (MHBapHaHTHOMN)
COCTaBJISIONICH coaepKaHus yueOHOTO mpeameTa « XUMHUS» 0CTaETcs BO3MOXKHOCTh BbIOOpa €ro
BApUATUBHOW COCTABJISAIONIEH, KOTOPAasi AOJDKHA ONPENENATHCS B COOTBETCTBUM C HAIIPABJICHUEM
KOHKPETHOTO MpouiIs 00ydeHusl.

B cootBerctBuUM ¢ koHuentyaabHbIMU mosiokeHUAMH PI'OC COO o HazHaueHHH



MpeaMETOB 0a30BOro M YriIyOJEHHOTO ypOBHEH B cucteMe auhepeHunpoBaHHOr0 o0y4eHus Ha
YPOBHE CpeaHero oduiero oOpa3oBaHusi XUMUS HAa YpOBHE YriyOIEHHOTO M3ydeHHs HAIpaBICH
Ha peajJu3alfi0 MPEEMCTBEHHOCTH C MOCJIEIYIOUIMM JTallOM MOJYYCHUS XUMHYECKOTO
o0Opa3oBaHusi B pPaMKax H3y4YCHHUS CHEIHMAIbHBIX €CTECTBEHHO- HAYYHBIX M XUMHUYECKUX
JUCLMIUIMH B By3aX U OpraHMU3alUsAX CPEJHEro NMpodeccuoHalbHOTO o0Opa3zoBaHus. B 3toit
CBSI3M W3yYeHHE NpeaMeTa

«XUMUS» OPUEHTUPOBAHO MPEUMYIIECTBEHHO HA PAaCIIMPEHUE M YIIyOlIeHHEe TEOPETHUECKOW U
MIPaKTUYECKON MOATOTOBKH 00Y4alOIIKXCsl, BBIOPABIIMUX ONpeAcHEHHbIH  npoduiab oO0ydeHus,
B TOM 4YHCIE€ C NEPCHEKTUBON

MOCIIEAYIONIETO MOTYYCHUSI XHUMUYECKOTO 00pa30BaHUS B OpPraHU3alUsaX MPoQecCHOHATBLHOTO
oOpazoBanus. Hapsay ¢ atum, B cBete TpeboBanuiit ®I'OC COO k ninaHupyeMbIM pe3yabTaTam
ocBoeHMsl (permepanbHOM 00pa3oBaTENbHON MPOTpaMMBI  CpeAHEro o00mero oOpa3oBaHUs
W3ydeHHe TpeaMeTa «XUMHUS» OPHEHTHUPOBAHO TAaKKE€ Ha pelIeHHe 3a/7a4 BOCIUTAHHS |
COLIMANILHOTO pa3BUTHsA OOydaroluxcs, Ha (OPMHUPOBAHHE Yy HUX OOLIEHMHTEIUIEKTYaJbHbBIX
YMEHUN, YMEHHUI palMOHaTU3alMi Y9eOHOTO TpyJa M O0OOIIEHHBIX CIIOCOOOB JEATEIHHOCTH,
MMEIOIINX MEXIUCIUTUTUHAPHBIN, HAAIPEIMETHBIN XapaKTep.

CocraBnsiromiMMu  1peiMeTa «XHUMHUS» HAa YPOBHE YIUIYOJEHHOTO HM3YUYEHHS SIBIISIFOTCS
yrIyonéHHbIe KypChl — «OpraHudeckass XUMHus» |
«OO0mas 1 HeopraHuyeckas XuMus». [Ipu ompeneneHnu TOIXOM0B K OTOOPY M CTPYKTYPHOM
OpraHu3allui COJCP)KAHUS OITHX KypCOB B MpOrpaMMe II0 XHMHUU 3a OCHOBY HPHHSTHI
nosoxenuss PI'OC COO o paznmuuusax 6a30BOT0 M yriayOIEHHOTO YPOBHEH U3YUEHUS MIPEAMETA.

OcHoBy cognepxanusi KypcoB «Opranndeckas xumus» M «OOmas u HeopraHudeckas
XUMUS» COCTABIISIET COBOKYIHOCTh IPEAMETHBIX 3HAHUH M YMEHUi, OTHOCAIMXCA K 0a30BOMY
YPOBHIO M3y4€HHUs IpeaMera. OTa CUCTEMa 3HAHUM MOJy4aeT OINpelesIEHHOE TEOpEeTHUYECKOe
JIOTIOJIHEHHWE, ITO3BOJISIIOIIEE  OCO3HAHHO  OCBOMTH  CYIIECTBEHHO  OosbIIMH  00BEM
(dakTosornueckoro matepuana. Tak, Ha yriyOinEéHHOM ypOBHE M3YYEHHS MpeaMeTa odecredeHa
BO3MOKHOCTh 3HAUUTEIBHOTO YBEIMYEHUS O00BbEMA 3HAHMM O XUMHMUYECKMX OJJIEMEHTax M
CBOMCTBaX MX COEJMHEHUI Ha OCHOBE PACIIMPEHUS U YIIyOJeHHs MpEeACTaBICHUN O CTPOCHUU
BELIECTBA, XUMUYECKOI CBSI3U U 3aKOHOMEPHOCTSAX NMPOTEKAHUS PEAKLMH, paccCMaTpUBaeMbIX C
TOUKHU 3PEHUS] XMMUYECKON KMHETUKU U TEPMOJAMHAMUKU. M3yueHne nepuoandyeckoro 3akoHa u
[lepuoanyeckolt  cuCTEMbl ~ XMMUYECKHX  DJIEMEHTOB  Oa3upyercs Ha  COBPEMEHHBIX
KBAaHTOBOMEXaHUYECKUX MPEJCTABICHUAX O CTPOEHUH aToMa. XUMHUECKas CBS3b OOBSICHIETCS €
TOUKU 3PEHUS] YHEPreTHUECKUX HM3MEHEHUHl npu e€ oOpa3oBaHUU U pa3pylICHHM, a TaKKe C
TOUKHM 3peHUs MexaHu3MoB e€ oOpa3oBaHMs. [3ydyeHue THIOB peakuuil JONOJHSETCS
(bopMUpOBaHHUEM IPEJICTABICHUH 00 3JIEKTPOXUMHUUECKUX MPOLIECcaxX U MIEKTPOJIM3E PACIIABOB
U pacTBOpPOB BelecTB. B Kypce opraHuyeckod XHMHMU IHPH PaCCMOTPEHMM PpEaKLMOHHON
CIOCOOHOCTH COETMHEHUH yJensaeTcst 0co00e BHUMaHUE BOIPOcaM 00 3JIEKTPOHHBIX P deKTax,
0 B3aMMHOM BIIUSTHMM QTOMOB B MOJIEKY/IaX M MEXaHU3MaX PEaKLUH.

Oco6oe 3HayeHHne UMeeT TO, YTO Ha COJep’KaHhe KYpCOB XMMMHU YIIIYyOJEHHOTO YpPOBHS
U3yUYeHHs Ul KJIacCOB OMPeAEIEHHOro Mpoduiis
(rmaBHBIM 00pa3oM Ha UX CTPYKTYPY M XapakTep AOMOJHEHMH K OoOLIel cucteme MpeaMeTHBIX
3HaHUI) OKAa3bIBAIOT BIHUSHHUE CMEXHbIE MpeaMeThl. Tak, Hampumep, B COAEp)KaHUM IpeaMera
U KJIacCOB XHUMHUKO-(pH3HUecKoro mnpoduis Ooiplioe 3HaueHHe OyAyT HMEThb 3JIEMEHTHI
yuebHoro marepuaina mo obmeit xumuu. IIpu m3ydeHun npeamera B AaHHOM cCilydae akIEHT
Oyzmer crenaH Ha OOIIHOCTh METOJIOB MO3HAHUS, OOLIHOCTh 3aKOHOB U TEOPUH B XUMHHU U B
¢u3uKe: aTOMHO-MOJIEKYJISIpHasi Teopus (MOJEKYJsipHasi TEOpHsIB (PU3UKE), 3aKOHBI COXPAHEHHS
MAacchl U SHEPIrHH, 3aKOHBI TEPMOJIMHAMMKH, JIEKTPOJIN3a, IPEJCTABICHUS O CTPOCHUH BEIECTB
U Ipyroe.

B 10 xe BpeMs B cojiep)KaHUM MpeIMeTa JUIs KJIIACCOB XMMHKO- OHOJIOTHYECKOTO MPO(uIIst
O0JBIINI yeNbHbIN Bec OyaeT UMeTh opraHudeckas XuMus. B aToMm ciyyae npenocraBisiercs
BO3MOJKHOCTB /151 60JIee 00CTOSATETBHOTO PACCMOTPEHHUSI XUMUYECKON OpraHn3alu KIETKH KaK
OMOJIOTUYECKOM CHCTEMBI, B COCTaB KOTOPOM BXOIAT, K IpPHUMEPY, TAaKHE CTPYKTYpHBIC
KOMIIOHEHTHI, KaK JIMMHbI, OCJKH, YIJeBOIbl, HYKICHMHOBBIE KHCIOTHI M Apyrue. Ilpum stom
3HaHUS O COCTaBE M CBOMCTBAX MpEACTaBUTENCH OCHOBHBIX KJIACCOB OPraHMYECKHX BEIIECTB



CITy’KaT OCHOBOH JUIS U3YYEHHSI CYITHOCTH IPOIIECCOB (POTOCUHTE3A, ABIXaHUS, TUIIEBAPECHUSI.

B mnane ¢opMHpOBaHUS OCHOB HAy4YHOTO MHPOBO33PEHHS, OCBOCHHUS OOLICHAYYHBIX
METO/I0B IT0O3HAHUS U OIBITA IPAKTUYECKOIO IPUMEHEHUS HAyYHbIX 3HAHUN U3yUYEHHUE IpeaMeTa
«XuMHs» Ha YriyOJIEHHOM YpOBHE OCHOBAaHO Ha MEXIIPEIMETHBIX CBS3SX C Y4COHBIMH
IpeIMeTaMu, BXOJSIIMMU B COCTaB MpeIMETHBIX obnactell «EcTecTBEHHO-HAyYHbIE IPEIMETHI»,
«Marematuka 1 nHQopMaTHKa» 1 «PyCcCKUil S3bIK U TUTEPATypay.

[Ipu m3yueHnn ydeOHOTO TpeaMera «XHWMHS» Ha yriiyOJIEHHOM YpOBHE TaKkKe, Kak Ha
YpPOBHE OCHOBHOTO U CpeAaHero ooOmero oOpazoBaHusi (Ha 0a30BOM YpOBHE), 3amayeit
MIEPBOCTENIEHHON 3HAYUMOCTU SIBJISETCS (POPMHUPOBAHUE OCHOB HAYKHM XMMHUU Kak 00JacTH
COBPEMEHHOTO €CTECTBO3HAHHUS, IPAKTHUUYECKON JEATEIbHOCTH YEJOBEKa U OJHOr0 U3
KOMIIOHEHTOB MHMPOBOM KyJbTyphl. Pemienue 3Toi 3amaun Ha yriyOJa€HHOM ypOBHE HM3Y4EHHUS
IpeaMeTa MpeArnoaraeT peaan3aliio TakuX Henel, Kak:

e (opmupoBaHUE MpPEICTaBICHUI: O MaTepUAIbHOM €IMHCTBE MHpPA, 3aKOHOMEPHOCTSIX

Y NM03HABAEMOCTH SIBJICHUN MPHUPOJBI, O MECTE XUMHUH B CUCTEME €CTECTBEHHBIX HAyK U
e€ Beayllel poiau B 00eCreueHuH YCTOMYMBOIO Pa3BUTHS YEJOBEUECTBA: B PEILIEHUU
po0JieM SKOJIOTMYECKOM, PHEpreTMUecKod M MNHIEeBON 0e30IacHOCTH, B pPa3BUTUU
MEIMIIUHBI, CO3JTAHUN HOBBIX

MaTepuagoB, HOBBIX HCTOYHHUKOB JHEPruM, B OOECHEUEHUH pPAlMOHAIBHOTO
MIPUPOIOIIONIL30BAaHUS, B (OPMUPOBAHUM MHUPOBO33PEHUS U OOILIEH KyJIbTYpHI
YeJI0BEKa, a TaKXKe HKOJIOTUYECKH 0OOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3/10POBBIO U
MPUPOIHOM Cpeae;

e OCBOCHHME CHCTEMBI 3HAHHH, JCKallMX B OCHOBE XHMMHYECKOH COCTaBIISIOIICH
€CTECTBEHHO-HAyYHON  KapTHUHBI Mupa: QyHIaMEHTaIbHbBIX
MOHSTUH, 3aKOHOB M TEOPUM XUMHH, COBPEMEHHBIX MPEICTABICHUH O CTPOCHUU
BEILIECTBA HA Pa3HBIX YPOBHIX — aTOMHOM, HOHHO-MOJIEKYJISIPHOM, HAaJMOJIEKYJISIPHOM,
0 TEPMOJMHAMHYECKUX U KMHETUYECKUX 3aKOHOMEPHOCTIX MPOTEKAHUS XUMUYECKHUX
peakiuii, 0 XMMUYECKOM PaBHOBECUH, PACTBOPaX U JUCIEPCHBIX cUCTeMax, 00 00mux
Hay4HbIX IPUHIHMIAX XUMHUYECKOTO MPOU3BOJICTBA;

e (QopmupoBanue y o0Oy4arOmMXCs OCO3HAHHOTO TOHUMAaHUS BOCTPEOOBAHHOCTU
CUCTEMHBIX XHMHUYECKUX 3HAHUW JUIsi OOBSCHEHHS KIIOYEBBIX HIEH U mpoliem
COBPEMEHHOM XUMUHU, A1 OOBSACHEHHS U MPOTHO3UPOBAHUS SBICHUI, HMEIOIINX
€CTECTBEHHO- HAy4dHYI0 MPHUPOJY; TPAMOTHOTO peuieHHs MpoOieM, CBS3aHHBIX C
XUMUEH, TMPOTHO3UPOBAHMS, aHaIM3a M OLEHKM C TO3ULUNA 3KOJOTMYECKOU
0€30MacHOCTH MOCIEACTBUIM OBITOBON M MPOM3BOJACTBEHHOMN NIEATEIBHOCTH YEIIOBEKA,
CBSA3aHHOM C XHMMHYECKUM MPOU3BOJCTBOM, HCIOIb30BAaHUEM M MepepaboTKOM
BEILIECTB;

e yrayOJeHHe NpPEJICTaBICHUM O HAyYHBIX METOJaX MO3HAHUS, HEOOXOIUMBIX IS
MpHOOpETEHUsI YMEHUI OPUEHTUPOBATHCS B MUPEBEIIECTB U OOBSICHEHHS] XUMHUECKUX
SIBJICHUH, UMEIOLLIUX MECTO BIIPUPO/JIE, B TPAKTUUECKON IEATEIBHOCTH U MOBCEIHEBHOM
KU3HU.

B mnane peanuszanuu TMepBOOYEPEHBIX BOCHUTATENBHBIX U pPa3BUBAOMIMX (DYHKIUN
LIEJIOCTHOM CHUCTEMBI CpelHero oOuero oopa3oBaHusi NpU M3Yy4EHUHU NpeaMera «XUMHsS» Ha
yrayOI€HHOM ypoBHE 0COOYIO aKTyadbHOCTh MPHOOPETAIOT TaKUE LIETU U 3a/1a4H, KaK:

e BOCNUTaHUE YOEKAEHHOCTH B TMO3HABAEMOCTU SIBICHHUNA NPUPOJIBI, YBAXKEHUS K
MpollecCy TBOpYEeCTBa B 00OJACTH TEOPETUYECKUX M TPUKIATHBIX HCCIEIOBAHHA B
XUMUH, (OPMUPOBAHHE MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pPa3BUTHUA HAYKU;

e Da3BUTHE MOTHBAIMM K OOYYEHHMIO M MO3HAHMIO, CIIOCOOHOCTEH K CaMOKOHTPOJIIO U
CaMOBOCIIUTaHHIO HA OCHOBE YCBOEHHS00IIEYeT0BEYECKUX [IEHHOCTEH;

e pa3BUTHE TO3HABATEIbHBIX HHTEPECOB, HHTEJUIEKTYaJbHBIX U  TBOPYECKUX
crocoOHOCTel oOyuaromuxcs, (GOpMHUPOBAHUE y HUX CO3ZHATEIBHOTO OTHOIICHHUS K
caMo00Opa30BaHUIO M HENPEphIBHOMY OOpa30BaHMIO KaK YCJIOBHUIO YCHEIIHOM
npodeccuoHaNbHOW M OOIIECTBEHHON NEsTEIbHOCTH, OTBETCTBEHHOTO OTHOIICHUS K
CBOEMY 3/I0POBBIO U IOTPEOHOCTH B 3/J0POBOM 00pa3e KU3HU;



e (dopMupoBaHue yMEHUI u HAaBBIKOB pa3syMHOTO
IIPUPOIOIIOJIb30BAHUS, PA3BUTUE HKOJIOTMYECKON KYJIbTYphl, NPUOOPETEHHE OIBITA
0O0IIECTBEHHO-TIOJIC3HOM IKOJIOTHUECKOH JICSITETbHOCTH.

OOmiee 4YuciioO YacoB, MPEIYCMOTPEHHBIX Ui HM3Y4YCHHsS XUMHHM Ha YriyOJIeHHOM YpPOBHE
cpenHero obmiero obpasoBanwus, coctaBiser 238 dacoB: B 10 kmacce — 102 gaca (3 daca B
Hezeno), B 11 kinacce — 136 yaca (4 yaca B HeJieIN0).

COJAEPKAHUE OBYUEHUSI

10 KJIIACC
OPTAHUYECKASA XUMUSA

TeopeTnyeckne 0CHOBBI OPraHUYeCKOM XUMHUH.

[Ipeamer w 3HaYeHHWE OpPraHUYECKONW XHMUHU, TMPEACTABICHHE O MHOT000pa3uu
OPraHUYEeCKUX COCTMHEHUN.

DNEeKTPOHHOE CTPOEHHE aToMa yIrJepojJa: OCHOBHOE M BO30YXAEHHOE COCTOSIHUA.
BanenTtHble BO3MOKHOCTH atoma yriepoja. XUMHUYecKasl CBSI3b B OPraHMYECKUX COEAMHEHUSX.
Tunel rubpuau3anuu aTOMHBIX opOuTanel yriepona. MexaHn3mbl 00pa3oBaHMsI KOBaJEHTHOMN
CBs3M (OOMEHHBIN U JOHOPHO-AaKLENTOPHBIN). TUMBI epeKpbIBaHUS aTOMHBIX OpOuTasel, G- U
n- cBs3u. OpuHapHas, BOWHAs W TpoiHas cBsa3b. CrocoObl pa3pbiBa CBSI3eH B MOJIEKYJax
oprannyeckux BemiecTs. [loHATHE 0 CBOOOIHOM panuKaiie, Hykjaeouiae u dIeKTpodue.

Teopuss crTpoeHuss opraHnyeckux coeauHeHud A.M. bByrimepoBa U COBpeMEHHBIE
MIPEJICTaBJICHUS O CTPYKTYpE MOJIEKYIN. 3HaUeHHE TEOPUHU CTPOEHUSI OPraHMYECKUX COeINHEHUH.
Mounekynspuele U CTpyKTypHble (Gopmynbl. CTpyKTypHbIe (GOPMYNbl Pa3INYHbIX BUIOB:
pa3BépHyTas, Ccokpaumi€éHHas, ckeneTHas. M3omepus. Buasl wu3oMepun:  CTpYKTypHas,
MPOCTPAHCTBEHHAA. OJNEKTPOHHBIE A(PQGEKThl B MOJEKyJaX OpPraHUYEeCKHX COEIUHEHHI
(MHIYKTUBHBIN 1 ME30MEPHBIN d(DPEKTHI).

[IpencraBnenue o KnaccupuKaIMK OpraHUYECKUX BerecTB. [loHsTHe 0 QYHKITMOHATBHOM
rpynne. ['omonorus. I'omonornueckue psapl. CucremMaTHdeckass HOMEHKIATypa OpPraHUYECKUX
coequuennii (IUPAC) u TpuBnanbHble Ha3BaHHUS OTACIBHBIX MPEICTABUTEICH.

OcobenHoctu u KJIaccupUKaIms OpraHuYeCcKux peakumii.
OKHCIIUTENBEHO-BOCCTAHOBUTEIBHBIE PEAKIIMM B OPraHUYECKOW XUMUU.

OKCHepUMEHTaIbHbIE METObl U3YYEHHS BEIIECTB M UX MPEBPALICHUN: O3HAKOMJICHUE C
oOpa3liaMu OpraHu4YecKuX BEIIECTB U MaTepualaMHM Ha MX OCHOBE, OIBITHI 10 MPEBPAILCHUIO
OpraHMYeCKUX BEUIeCTB MpH HarpeBaHuu (IUIaBlieHHWe, OOYrJIMBaHUE W TOpPEHUE),
KOHCTPYMPOBAHHUE MOJIEJIEN MOJIEKYJIOPTraHUYECKUX BEUIECTB.

YriaeBogopoanl.

Ankanbl. ['oMosiornyeckuil psan ankaHoB, oOmias ¢popmynia, HOMEHKIATypa U U30MEpPHUSL.

DJNEeKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJ AJIKaHOB, Sp3-FI/I6pI/LHI/I3aLII/I}I aTOMHBIX
opburanei yriepoaa, o- cBa3b. Ou3nueckre CBOMCTBA aJIKaHOB.

XUMHUECKUE CBOMCTBA AJIKAHOB: PeaKlUH 3aMELICHUs, U30MEpU3alluu, AeTHIPUPOBAHUS,
LUKIW3alAY, NUpOIN3a, KpeKuHra, ropeHus. IlpencraBineHne o MeXaHU3ME pPEaKLMM
PaaAuKaIbHOTO 3aMEIICHHUS.

Haxoxnenue B npupoje. CrnocoObl MoTyueHHUs] U MpUMEHEeHHe ankaHoB. L{ukioankaHsl.

O6mast popMyia, HOMEHKIATypa U U30MEpHs.

OCOOEHHOCTH CTpPOEHHsI M XUMHYECKUX CBOWCTB MajblX (LMKJIONPONaH, HMUKIOOyTaH) |
OOBIYHBIX (LMKJIOMEHTAH, LMKIOTeKCaH) IMKIoaakaHOB. CiocoObl MOJIy4YeHUs U NPUMEHEHHE
LUKJIOATKAHOB.

Ankenbl. ['omonoruueckuil psja ankeHoB, oOmias ¢popmyna, HOMEHKIATypa. DIEKTPOHHOE

U TPOCTPAHCTBCHHOC CTPOCHHUC MOJICKYJI aJIKCHOB, Sp2-I‘I/I6pI/IIlI/ISaI_II/I$I ATOMHBIX Op6HT3.J'ICfI

yriepona, o- ¥ m-cBsizu. CTpyKTypHasi ¥ TeoMeTpudeckas (Iuc-TpaHc-) msomepus. Ouznueckue
CBOMCTBA AQJIKEHOB. XHMMHYECKHE CBOMCTBA: pPEAKLUHUHU IPUCOCOUHEHMS, 3aMEIIEHUsS B O-
IIOJIOKEHUE IIPU JBOMHOM CBs3U, MOJUMepu3auuu U okucieHus. [IpaBuino MapkoBHMKOBA.
KadecTBeHHBIE peakIiui Ha ABOHHYIO CBsi3b. CIIOCOOBI MOTydeHNS U IPUMEHEHUE alTKEHOB.
Ankamuensl.  Knaccudukamuss — ankagueHoB — (CONpsDKEHHBIC,  M30JIMPOBAHHBIE,
Kymyauposanuvie). OCOOEHHOCTH  JIEKTPOHHOIO  CTPOEHHMsT M XUMUYECKHX CBOMCTB



conpshKEHHBIX ueHOB, 1,2- u 1,4-npucoenunenue. Ilonumepusanus conpsyKEHHBIX UEHOB.
CriocoObl mosTyyeHHs 1 PUMEHEHHUEATKaIMEHOB.

AnkuHbl. ['OMONOTHYECKHI Psiji AIKMHOB, 00Imas popMyiaa, HOMEHKIATypa U H30MEPHSL.
DNEKTPOHHOE M IPOCTPAHCTBEHHOE CTPOECHUE MOJIEKYJ] AJIKHUHOB, SP-THOpUIM3alUsi aTOMHBIX
opOutaneii yrimepoga. du3nUeckue CBOWCTBA aJKWHOB. XWMHYSCKHE CBOWMCTBA: PEAKIUU
MPUCOEUHEHMS, AUMEpPHU3alMU U TpUMEpH3aluu, okucieHus. KucioTHble cBoiicTBa aJKMHOB,
HMMEIOLUX KOHIIEBYIO TPOMHYIO CBsI3b. KauecTBeHHbIE peakuMu Ha TPOMHYIO CBs3b. CrocOoObI
[IOJIyYEHUS U IPUMEHEHUE AJIKUHOB.

Apomatnyeckue yriieBoaopoabl (apeHsl). 'omonorndeckuii psig apeHoB,o0mas Gpopmyia,
HOMEHKJIATYpa U M30Mepus. DIEKTPOHHOE M IIPOCTPAHCTBEHHOE CTPOSHHE MOJIEKYJBI OEH30I1a.
®duznyeckue CBOWCTBA apeHOB. XMMHMUECKHE CBOICTBa O€H30J1a M €ro IOMOJIOTOB: pEeaKIuu
3aMeleHuss B OEH30JIbHOM KOJIbLIE M YIJIEBOJOPOJAHOM pajHKaie, peaklUu NpUCOeINHEHUS,
OKHCJIEHHE TOMOoJIoroB OeH3zousa. [IpencraBinenne 06 OpUEHTUPYIOLIEM ACUCTBUM 3aMECTHTENEH
B OEH30JIbHOM KOJIbIIE Ha MPUMEpE AIKWIBHBIX DPAJUKaIOB, KapOOKCUIBHOW, THIAPOKCUIIBHOM,
aMUHO- U HUTPOTPYMIBI, aTOMOB rajoreHoB. OCOOEHHOCTM XHMHUYECKUX CBOMCTB CTHpPOJA.
[Nonumepuzanuss  crupona. CrnocoObl  TOJMY4YEHHs] W NPUMEHEHHE  apoOMaTHYECKHX
YTIEBOAOPOJIOB.

[Ipupoausiit ra3. [lomyrusie HedTsHbIe Ta3bl. HedTh u €€ npoucxoxaenue. KameHHsli
yroiab U MPOAYKThI ero mnepepabotku. CrocoObl mepepaloTku HedTH: MeperoHka, KPEeKUHT
(TepMuyeckuil, KataauTHuecKuit), pudopMuHr, nupoius. IlpoaykTel mepepaboTku HEPTH, HUX
MIPUMEHEHHE BIPOMBIIIIEHHOCTHU U B OBITY.

I'emernyeckast CBA3bP MEXAY pPAa3IMYHBIMU KIACCAMM YIVIEBOJOPOJOB. OJEKTPOHHOE

CTPOEHHUE TaJIOTCHIIPOU3BOIHBIX YIJIEBOIOPOIOB.

Peakuuu 3amenieHns rajoreHa Ha ruIPOKCOTPYIIILY, HUTPOTPYIILY, [TUaHOTPYIIILY, aMUHOTPYIIITY.
JlelicTBHE Ha TaJIOTEHIIPOU3BOAHBIE BOJHOTO M CIIUPTOBOTO pacTBopa miénouu. Bzanmoneiictue
JUTaJOT€HAJIKAHOB ¢ MAarHueM M IUHKOM. [IoHATHE O METaUI0OPraHUYECKHX COCAVHECHHSAX.
Hcnonp3oBaHue TIaJOreHIPOM3BOAHBIX YIJIEBOJOPOJOB B OBITY, TEXHUKE M IpPU CHHTE3€
OpPraHUYECKUX BEILECTB.

OKCIIEpUMEHTAJIBHBIE METOJbl M3Y4YEHMs BEIIECTB M MX IPEBPALCHUI: W3y4CHHE
¢u3nYecKux  CBOWCTB  YIJIEBOJOPOJIOB  (PacTBOPUMOCTB),  KAueCTBEHHBIX  peaKIHii
YIJIEBOJOPOJOB pa3IMUHbIX KJIaccoB (oOecuBeuMBaHUE OpPOMHOI WJIM MOJHOW BOJBI, PacTBOpa
IIepMaHraHaTa Kajus, B3aUMOJECHCTBUE AaLCTWIEHa C aMMHUA4YHbIM pacTBOPOM OKCHUIA
cepebpa(l)), kauecTBeHHOE OOHApYKEHHE YTJIEpOJa U BOJOPOJia B OPraHUYECKUX BEICCTBAX,
MOJIydeHHEe STUJICHA M M3Y4YEHHE €ro CBOICTB, Oo3HaKoMJeHHE ¢ KosuekuusMu «Hedte» u
«Yromb», ¢ oOpasnamMM IJJacTMacc, KaydykKoB H PE3HHbI, MOJEIMPOBAHUE MOJIEKYI
YIJI€BOIOPOIOB U I'aJIOT€HIIPOU3BOJHBIX YIIIEBOJLOPOIOB.

Kucaopoacoaep:xamme opranndecKkue coeJMHECHH.

[IpenensHble onHOaTOMHblE crnupThl. CTpoeHuEe MOJEKyl (Ha HpUMepe MeTaHoja |
sTanosa). ['omonorndyeckuit psj, obmas Gopmysna, n30Mepus, HOMEHKIATypa U Kiaccu(puKanus.
@u3nyecKue CBOICTBA MPENEIbHBIX OJHOATOMHBIX CHUPTOB. BOIOpOIHBIE CBS3M MEXKIY
MOJIEKYJIAaMH ~ CIIUPTOB. XHMHYECKHME CBOMCTBA: PEAKLUM 3aMEIICHMs, JETHJpaTaluy,
OKHCJIEHHS, B3aUMOJICHICTBUE C OPraHMYECKUMH ¥ HEOPraHWYEeCKMMH KHuciaoTaMu. KauecTBeHHast
peakuusi Ha OJHOATOMHBIE CHUPTHL. JlelicTBME 3TaHOJAa M METAHOJA HAa OPraHM3M 4YeEJIOBEKa.
CriocoObl MosTydyeHHs U MPUMEHEHHUE OJTHOATOMHBIX CIIUPTOB.

IIpocTsie 3¢upsl, HOMEHKIATypa U u3oMepus. OCOOEHHOCTH (PU3NYECKUX U XUMHUYECKUX
CBONCTB.

MHOroaTOMHBIE CHOUPTHI — STHWICHIVIMKOJb W DIHMLIEpUH. PU3NYECKUE U XUMUYECKHE
CBOMCTBA: pEaKUMM 3aMEIIECHUs, B3aUMOJICHCTBUE C OPraHUYECKMMHM M HEOPraHM4ECKHUMH
KHCIIOTaMM, Ka4€CTBEHHAsI PEaKLUsl Ha MHOTOATOMHBIE cnupThl. [IpencraBienne o MexaHu3Me
peakuui



HykineoduiapHOro 3amerienusi. JlefictBue Ha opraHu3Mm uenoBeka. CrocoObl MOJTydeHUS U
IIPUMEHEHNE MHOTOATOMHBIX CIIUPTOB.

®enois. CTpoeHHE MOJIEKYIbI, B3aMHOE BIIMSIHAE THAPOKCOTPYIIBI U OEH30JILHOTO S/pa.
dusnueckue cBoiictBa (enosa. OCOOEHHOCTH XMMHUYECKHX CBOMCTB (heHOna. KadecTBeHHBIE
peakiuu Ha ¢eHos. TokcnuHocTh (enosa. CrocoObl IMONydeHUS W TpHUMEHEHHE (eHoa.
denonopManbaeTHAHAS CMOJIA.

KapOoHunbHble CcOEAMHEHHMS — alNbJETUAbl U KETOHBlL. JEKTPOHHOE CTPOECHHE
KapOOHWIBHOU Trpynmbl. ['oMosiorndeckue psabl ajdbJerH0B W KETOHOB, oOmas ¢opmya,
n3oMepusd M HOMeHKinarypa. Du3ndeckue CBOMCTBA aIbIETHIAOB M KETOHOB. XHUMHYECKHE
CBOMCTBA aIbJErMJIOB U KETOHOB: peakuuu mnpucoenuHeHus. OKUCIEHHE albJeTru/I0B,
KaueCTBEHHbIE PEAKIMK Ha anbjaeruabl. CrnocoObl MONyuyeHUs U NPUMEHEHHUE allbJeTUJ0B U
KETOHOB.

OnHOOCHOBHBIE Tpeae/bHbIE KapOOHOBBIE KHUCIOTH. OCOOEHHOCTH CTPOCHMSI MOJIEKYI
KapOOHOBBIX KHUCIOT. M3oMepuss u HoMeHkiatypa. Pu3nyecKkue CBOMCTBA OJHOOCHOBHBIX
NpeenbHbIX KapOOHOBBIX KHCIOT. BomopoaHble CcBsI3U MeXay MOJEKyJaMH KapOOHOBBIX
KUCIOT. XMMHUYECKUE CBOMCTBA: KUCJIOTHBIE CBOWCTBA, PEAKIMS 3TepUPUKALUU, PEAKIUH C
YY9aCTHEM YTJIEBOJOPOIHOTO panukana. OCOOEHHOCTH CBOMCTB MypaBbUHOW KUCIOTHI. [loHsATHE
0 MPOU3BOJHBIX KAPOOHOBBIX KHCIIOT — CIOXKHBIX 3pupax. MHOroobpazue KapOOHOBBIX KHCIIOT.
Oco0OeHHOCTH CBOMCTB HENpEeAETbHBIX U apOMATUYECKUX KapOOHOBBIX KHUCIOT, TUKAPOOHOBBIX
KHUCIIOT, TUIAPOKCUKApOOHOBBIX KHCHOT. llpencraBurenu BbICHIMX KapOOHOBBIX KHCIIOT:
CTeapuHOBas, MaJbMUTHHOBAS, OJIEUHOBAs, JUHONE8As, JUHONEeH08as KHUCIOThl. CrocoObl
MOJIy4eHUs! U IPUMEHEHHE KapOOHOBBIX KUCIIOT.

Crnoxusie 2¢upsl. ['oMonoruveckuii psa, obmias dhopmyna, U30MEpHUs U HOMEHKIIATypa.
DuU3NYECKUEe U XMMUYECKUE CBOMCTBA: TUIPOJIM3 B KUCJION U LIETOYHOM Cpeie.

Kuper. Ctpoenune, puU3NYeCKne U XUMHYECKHE CBOMCTBA KHPOB: THAPOIU3 B KHUCIOH U
iesioyHoi cpene. OCOOGEHHOCTH CBOMCTB KMPOB, COAEPKAIIUX OCTATKU HEMPeNeIbHBIX JKUPHBIX
KUCHO0T. JKupsl B IpUpoO/IE.

Mpbiia Kak COJIM BBICHIMX KapOOHOBBIX KHCJIOT, UX Motomee jaed crtBue. OOmas

XapakTepHucTuka yrieBojoB. Kinaccuduxaius yriieBoaoB (MOHO-

, - W nonucaxapuabl). MoHocaxapuIbpl: TIIOKO3a, (GpyKTo3a, Trajiakroza, puodosa,
ne3okcuprbo3a. duznyeckue CBOMCTBA M HaxoxaAeHue B mnpupoje. PotocuHTe3. XUMHUYECKHE
CBOMCTBA TJIIOKO3bI: PEaKIMU C y4acTHEM CIIHPTOBBIX W albJETHIHON TPy, CHUPTOBOE M
MOJIOYHOKHUCJIOE OpOoKEeHue.

[IpumeHeHue rIr0K03bl, €€ 3HaYeHHE B )KU3HEACATEeIbHOCTH opranu3ma. J(ucaxapuapl: caxaposa,
MajbTO3a U JIakTo3a. BoccraHaBnmMBaroIye W HEBOCCTAHABIMBAIOIINE AUcaxapuibl. [ uaponus
nucaxapunoB. Haxoxxnenue B mpupone u npuMmenenue. [lomucaxapuapl: Kpaxman, TIIUKOT€H U
uemnono3a. CTpoeHHe MaKpOMOJEKYd Kpaxmaia, TJIMKOTeHa W IeJUTIo03bl. (DPundeckue
CBOMCTBa Kpaxmalyia W LEJUTI0JIO3bl. XUMUYECKHE CBOICTBAaKpaxMmana: TUAPOJIN3, KaueCTBEHHAs
peakuus ¢ HOJOM. XHMMHYECKHE CBOMCTBA IIEJUIIOJO3BI: TUAPOIU3, MOJIydeHHe >(PUpOB
1esroso3bl. IIoHsATHE 00 MCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBINA MIENK).

OKCIIEpUMEHTAIIBHBIE METOJIbl U3YyYEHHUS! BELIECTB M UX IPEBPAIICHUN: PACTBOPUMOCTH
pPa3IUYHBIX CIOUPTOB B BOJIE, B3aUMOJEHCTBHE O3TaHOJA C HATPUEM, OKHCIEHHUE JTUIIOBOTO
CIUpTa B aIbJETHJ HA PACKAIEHHON MEIHON IPOBOJIOKE, OKHMCIEHUE ATHJIOBOIO CIIMpTa
JIMXPOMATOM Kasus (BO3MOKHO MCIOJIb30BAaHUE BHJIEOMATEPUANIOB), KAUYECTBEHHbIE PEaKIMM Ha
anpaeruasl (¢ ruapokcuaom quammunacepedpa(l) u ruapoxcunom meau(Il)), peakuus riunepruna
¢ rugpokcuiom Meau(Il), xumMudeckue cBocTBa pacTBOpa YKCYCHOM KUCIIOTHI, B3aUMOACHCTBHUE
pacTtBopa roko3bl ¢ ruapokcugom meau(ll), B3anmopelcTBre Kpaxmana ¢ HMOJIOM, pELICHHE
HKCIEPUMEHTAIBHBIX 33j1a4 1o TeMaM «CrupThl U GpeHob», «KapOooHoBble KHCIOTHL. ClIOKHBIE
3pUPBI».

A3oTcoaepKamye OpranHndecKue coeJHHeHM.

AMHHBI — OpraHM4eckue NpOM3BOJHBIE amMmHaka. Kiaccupukanuss aMHUHOB:
anupaTHYECKUe ¥ apOMaTUYECKUe; MEPBUYHbIC, BTOPHUHbIE U TpeTUYHbIE. CTPOCHUE MOJIEKYI,
obmas dopMyna, u3oMepus, HOMEHKIATypa U (QuU3ndecKkue CBOMCTBA. XHMHUYECKOE CBOWCTBA
ann(paTHYECKUX aMUHOB: OCHOBHBIE CBOMCTBA, AIKUJIMPOBAHME, B3aWMOJICHCTBHE MEPBUYHBIX



aMUHOB C a30TUCTOM KuCA0TOM. CoJ aJIKMIIAMMOHUS.

AHWINH — IIPEJCTaBUTENb AMUHOB apoMaTHueckoro pajga. CtpoeHne anunuHa. B3anmuoe
BIIUSIHUE TPYII aTOMOB B MoOJeKyje aHuwinHa. OCOOEHHOCTH XMMHYECKUX CBOMCTB aHHIIMHA.
KauectBennsie peakuuu Ha aHWwiInH. CrOCOOBI TOJNydEHUS W MPUMEHEHHE anu(aTUYecKux
amMuHOB. [loydyeHue aHuIMHA U3 HUTPOOEH30Ia.

Amunokucinotel. Homenknatrypa wu  wuzomepus. OTaenbHbIE TPEACTABUTEIH  O-
AMHHOKHUCJIOT: TJIMUMH, ajaHuH. du3zndeckne CBOMCTBA AMUHOKHUCIOT. XUMHUYECKUE CBOMCTBA
AMUHOKHCIIOT KaK aMQpOTEepPHBIX OPraHMYECKUX COCIUHEHUH, peaKiusl TOJMKOHJICHCAINH,
oOpa3oBaHue MENTUIHON CBs3U. brosnorumdeckoe 3HaueHWe aMHHOKUCIOT. CUHTE3 M THIPOJIH3
TIETITUJIOB.

benku kak mpupomHbie momuMmepsl. [lepBuuHasi, BTOpUYHAs M TpPETUYHAsT CTPYKTypa
0enkoB. XUMHUYECKHE CBOMCTBa OENKOB: TMAPOJM3, JEHATypalus, KaUeCTBEHHbIE PEAKIMH Ha
OemKu.

DKCHEepUMEHTAIBHBIE METOJIbI M3YUEHUsI BEIIECTB M HMX IMPEBpAIICHUN: pPACTBOPEHUE
OeNKOB B BOJE, JCHATypalus OeJIKOB NMpHU HArpeBaHUM, IIBETHBIC PEAKIUU Ha OCJIKH, periecHue
AKCIIEPUMEHTAJIbHBIX 3a]1a4 110 TeMaM
«A3oTcopepxaliye  OpraHuyeckre CoeauHeHHs» U «Pacrmo3HaBaHWe  OpraHUYECKUX
COEIUHEHUNY.

BricokomoJiekyIsipHble COeIMHEHHS.

OcCHOBHBIE TIOHSTHSI XMMHH BBICOKOMOJICKYJSIPHBIX COEIWHEHHUI: MOHOMEp, IOJHMED,
CTPYKTYPHOE 3BEHO, CTEMEeHb MOJIMMEpU3AIluU, CPEeAHssl MoJeKyispHas Macca. OCHOBHBIE
METO/Ibl CHHTE3a BBICOKOMOJIEKYIISIPHBIX COEIMHEHHI — MOJIMMEPU3aLUs U ITOJMKOHICHCALIMSL.

[TonumepHsbie MaTepHUabl. [Tnactmaccel (monMATUIIEH, MOJIUIIPOTIUIIEH,
MOJIMBUHUIIXJIOPHI, MOJIMCTUPOI, MOJINMETHJIMETAKPHIIAT, noJMKapOOHaTHI,
noJudTUICHTepedTanar). Y TUau3amnus u nepepadboTka rmiacTyuka.

DOnacToMephl:  HATypalbHBIM  KaydyK, CHHTETHYECKHE Kaydyku (OyTaJHeHOBBIH,
XJIOPOTIPEHOBBIN, M30TIPEHOBBIN) U CHIIMKOHBI. Pe3nHa.

Bonokna: HarypanbHble (XJIOIOK, IIEPCTh, MIENK), UCKYCCTBEHHbIE (BHCKO3a, aleTaTHOe
BOJIOKHO), CHHTeTHYECKHE (KaIpOH | JIABCaH).

[Tonumepsl  cnenuanbHOr0  HazHaueHUs  (TedUIOH, KeBiap, dSJICKTPOINPOBOMISIINE
MOJIMMEPBI, OMOpa3aracMble IOJTUMEPBDI).

OKCHepUMEHTaIbHbIE METObl U3YYEHHS BEIIECTB M UX MPEBPALICHUN: O3HAKOMJICHUE C
oOpa3lilaMd TPUPOJTHBIX M MCKYCCTBEHHBIX BOJIOKOH, IUIACTMAcC, Kay4dyyKoB, peIlIeHHE
SKCIIEPUMEHTAIIbHBIX 3a/1ad M0 TeMe
«Pacnio3HaBaHue J1aCTMACC U BOJIOKOH).

Pacuérnbie 3amaun.

Haxoxpaenue MonekyasipHOl popMysIbl OPraHMYECKOTO0 COSTMHEHUS 10 MacCOBBIM J0JISIM
AJIEMEHTOB, BXOJAIIUX B €0 COCTaB, HaXOXKJIEHUE MOJEKYISIPHON (POpPMYNbI OPraHUYECKOTO
coenuHeHUsT Mo Macce (00bEMY) MPOAYKTOB CrOpaHMs, MO KOJWYECTBY BellecTBa (Macce,
00BEMY) IPOYKTOB peaKlUK U/UIM UCXOAHBIX BEIIECTB, YCTAHOBJICHHE CTPYKTYPHOU (HOPMYIIbI
OpPraHMYECKOTO BEIECTBA HA OCHOBE €r0 XMMHUYECKMX CBOWCTB WM CHOCOOOB TONyYECHHS,
OmpeneseHue JOJIU BbIX01a IPOYKTa PEAKIMU OT TEOPETUUYECKHA BO3MOKHOTO.

MexnpeaAMeTHBIE CBSI3H.

Peanu3arus MexXmnpeIMEeTHBIX CBA3EH Mpu M3ydyeHuu opraHudeckoit xumuu B 10 kiacce
OCYIIIECTBIISIETCS Uepe3 HMCIOIb30BAaHUE KaK OOIIUX
€CTECTBEHHO-HAyYHBbIX TMOHSATHM, TaK U TOHATHM, NPUHATBIX B OTAEIBHBIX MpeAMeTax
€CTECTBEHHO-HAyYHOTO LIMKIIA.

OOmue ecTeCTBEHHO-HAyYHBIC TOHSATHS: SBICHHE, HAaydyHBIM (haKT, TUIOTE3a, TEOpHS,
3aKOH, aHalIM3, CHHTE3, Kiaccuukamus, HaONIOJEeHUE, H3MEpPEHHE, SKCIIEPUMEHT, MOJEb,
MO/JIETUPOBAHHUE.

®dusuka: marepus, aToM, DJEKTPOH, IIPOTOH, HEUTPOH, MOJIEKYJa, HSHEPreTUYECKUU
YpOBEHB, BEIIECTBO, TEJO, 00BEM, arperaTHOE€ COCTOSIHHE BEIIECTBA, (PU3UYECKHE BEIMYUHBI,
€AMHUIBI U3MEPEHUs, CKOPOCTb, SHEPTHs, Macca.

buonorus: kierka, opraHusM, 3Kocuctema, Ouocdepa, MeTabOIM3M, HACIEICTBEHHOCTD,



aBTOTPOGHBIA M TEeTepOTpO(HBI THUN NUTaHHS, OpoxkeHue, (POTOCHHTE3, AbIXaHHE, OCNIKH,
YTJIEBO/IbI, )KUPBI, HYKJICUHOBBIE KHCIOTHI, (JEPMEHTHI.

I'eorpacgus: nosaes3Hble HCKOIAaeMble, TOILIUBO.

TexHoNOrHs: MUIIEBbIE MPOIYKTHI, OCHOBBI PALIMOHATIBHOTO MUTAHMS, MOIOIIUE CPE/ICTBA,
MaTepHalIbl U3 UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KJIACC

OBLIAA N HEOPTAHUYECKAS XUMUSA

TeopeTnyeckne 0CHOBBI XHMHH.

Atom. CocTaB aTOMHBIX sJep. XUMUUeCcKUi 3neMeHT. M3oTonbl. CTpoeHHe 37eKTPOHHBIX
000JI0YEK AaTOMOB, KBAHTOBBIE YHCIIA. ODHEPreTMUYEeCKHE YPOBHU M TOJYPOBHHU. ATOMHBIE
opoutanu. Knaccudukaims XUMHUYECKUX dJIeMEeHTOB (S-, p-, d-, f-anementsr). Pacnipenencuue
AJIEKTPOHOB 1O AaTOMHBIM OpOUTaIsIM. OJIEKTPOHHbIE KOH(QUIypalud aTOMOB JJIEMEHTOB
MEepBOro—4YeTBEPTOr0 IMEPHOJOB B OCHOBHOM U BO30YKIEHHOM COCTOSIHUM, JJIEKTPOHHBIE
KOH(UTypalu1 HOHOB. DJIEKTPOOTPHULIATEIHHOCTb.

[lepnognueckuit 3axkoH u Ilepmonmueckass cucremMa xXumuyeckux oanemeHtoB [.M.
MenneneeBa. CBs3p nepuoAuueckoro 3akoHa u Ilepuoauueckod CHUCTEMBI XUMHUYECKHX
3JIEMEHTOB C COBPEMEHHOM TEOpUEN CTPOEHHsI aTOMOB. 3aKOHOMEPHOCTH M3MEHEHHMs CBOWCTB
XMUMHUYECKUX 3JIEMEHTOB U 00pa3yeMbIX MMH IMPOCTHIX M CIOKHBIX BEIIECTB MO TpyMNIaM M
nepuoiaM. 3HaueHue nepuoandeckoro 3akona J[.M. Menzaeneena.

XuMHu4ueckasi CBs3b. Buabpl XMMHUYECKOW CBSI3U: KOBAJIEHTHAs, MOHHAs, METaJUIMYECKasl.
MexaHu3Mbl 00pa30BaHUsT KOBAJICHTHOUW CBS3W: OOMEHHBIMU JOHOPHO-AKIENTOPHBIN. DHEpPrus
n juiHa cBsa3u. [lonspHOCTS,

HaIlpaBJIEHHOCTh M HACBIIIAEMOCTh KOBAJIEHTHOW cBs3U. KpaTHble cBA3U. Bomoponnast cBs3b.
MexMoIeKyIIpHbIE B3aUMOJIEHCTBUS.

BanenTHOCTP M BaJICHTHBbIE BO3MOKHOCTH aTOMOB. CBSI3b A3JEKTPOHHOW CTPYKTYpPBI
MOJIEKYJI C MX I'€OMETPHYECKHM CTPOCHHEM (Ha MpHUMepe COEIMHEHUHN AIIEMEHTOB BTOPOTO
nepuoa).

[IpencraBnenne O KOMIUIEKCHBIX coeauHeHusAX. (CocTraB KOMIUIEKCHOTO  HMOHA:
KOMILJIEKCOOOpa3oBareib, JUTaHIbl. 3HaYeHHE KOMIUIEKCHBIX coeauHeHudd. [lonstue o
KOOPAMHAIMOHHOW XUMUU.

BemectBa MOJIEKYJISIPHOTO M HEMOJIEKYJSIPHOTO CTPOECHMS. THUIBI KPUCTAIIIMYECKUX
PEeMETOK (CTPYKTYp) U CBOICTBA BEILIECTB.

[lonarue o nucnepcHbix cucremax. MctunHble pactBopsl. [IpencraBnenrne o KOJITOMAHBIX
pactBopax. CrocoObl BBIpaK€HHUs KOHLIEHTPALMM PAcTBOPOB: MAaccoBasi JOJs BEIIECTBA B
pacTBope, MOJIsIpHas ~ KOHLEHTpauus. HacbllleHHble W HEHACBHINIEHHBbIE  PacTBOPBI,
pactBopuMOCTh. Kpucramioruaparsl.

Knaccugukanus 1 HOMEHKJIAaTypa HEOPraHMYECKMX BeIlecTB. TpHBHAIbHbIE Ha3BaHUs
OTJIENbHBIX NPEACTABUTEIICH HEOPraHUUYECKHUX BELIECTB.

Knaccugukanus XuMU4ecKux peakiyii B HEOpraHn4eckoi U OpraHuuecKo XUMHUHU. 3aKOH
COXPAaHEHHUsI MacChl BEILIECTB; 3aKOH COXPAHEHUS M IPEBPALICHUS DHEPIMM NPU XUMHYECKHX
peakuusx. TermioBeieadHEeKThl XUMHUUECKUX peakuuid. TepMoxuMudeckue ypaBHEHUS.

CKopoCTh XUMHUECKOH peakluu, €€ 3aBUCUMOCTh OT Pa3IUYHbIX (pakTopoB. ['oMOreHHbIe
U reTeporeHHsle peakuuu. Karanus n karaau3aTopsl.

OOpatumble U HeoOpaTHMble peakuuu. XuMUYeckoe paBHOBecue. KoHcraHTa
XMMHMUYECKOTO paBHOBecHsA. DakTOphl, BIUSIOUIME HA IOJIO)KEHHE XUMHYECKOIO PaBHOBECHSL:
TEMIIEPATYpA, NABJICHUE U KOHIEHTPAIMM BEIIECTB, ydacTBYIOIMX B peakuuu. [Ipmanun Jle
[Tarense.

Onexkrponutnueckass aucconuanus. CuinbHble M cnabble  37eKTposuThl. CTeneHb
muccounanuu. Cpena BOAHBIX PacTBOPOB: KHUCIOTHas, HEWTpalibHas, Lieno4yHas. BomopoaHbii
nokasareins (PH) pactBopa. ['maponus coneii. Peakiiun noHHOTO OOMEHa.

OKHCIIUTENbHO-BOCCTAHOBUTENbHBIE peakuuu. CreneHb OKuciaeHus. OKUCIUTENb WU
BOCCTaHOBUTEINb. [Ipolecchl OKUCIEHHST M BOCCTAHOBJIEHUS. BaKHEHIIME OKHUCIHMTENN U



BOCCTaHOBUTEIU. METOJ1 3JIEKTPOHHOT0 OanaHca. DJIEKTPOJIN3 paCTBOPOB M PACIUIaBOB BELIECTB.

DKCHepUMEHTAIbHBIE METOAbl HM3YyYEHHUsS BEIIECTB WM MX MPEBPAILCHUI: pa3jIoKeHUE
IIEpOKCH/Ia BOJAOPOJAa B IMPHUCYTCTBUM KaTajln3aTopa, MOAEIU
KPUCTAJUTMYECKUX PEIIETOK, MPOBEACHUE PEAKIUNA HOHHOrO OOMEHa, OMpe/eNieHHuE Cpebl
pPacTBOPOB C MOMOIIBI0 WHIUKATOPOB, U3YyYCHUE BIUSHHS PaA3IMYHBIX (DAKTOPOB HA CKOPOCTH
XUMUYECKON PEaKiUy U MOJI0KEHNE XUMHUYECKOTO PABHOBECHSL.

Heoprannueckasi Xumus.

[Tonoxxenne HemeraioB B llepuonnueckod cucrtemMe XHMHYECKUX dieMeHToB [[.M.
MengeneeBa M OCOOCHHOCTH CTpPOCHHS HX aToMoB. Du3uYecKkue CBOICTBA HEMETAJLIOB.
AJToTpomUs HEMETaUIOB (Ha MpUMeEpe KUCIopoa, cephl, (hochopa u yrieposa).

Bonopon. INonyuenue, pusnyueckne M XMMHUYECKHE CBOWCTBA: PEAKIIMU C METANIaMU U
HEMEeTaJlaM1, BOCCTAHOBUTEJIbHBIE CBOMCTBA. | Mapuabl. TOMIMBHBIE 3JIEMEHTHI.

lNanorensl. Haxoxxnenue B mpupoje, crocoObl MoJydyeHHs, (pu3nueckue M XUMUYECKHe

CBOMCTBA. l"anorenoBo1O0pOIBI. Baxneiimme
KHUCITIOPOICOAEp KAIlle COEeIMHEHUsl TrajoreHoB. JlabopaTopHble M NPOMBILIUIEHHBIE CIIOCOObI
MOJTy4eHUS TAIOTeHOB. [IprMeHeHe raJoreHOB U UX COETMHEHU.

Kucnopon, o3on. JlaboparopHble M NPOMBIIUIEHHBIE CIIOCOOBI MOJYYEHHUS KHUCIOPOAA.
dusnyeckue W XMMHYECKHE CBOWCTBA W TPHUMEHEHHE Kuciaopoda W o030HA. OKCHUIBI U
TIEPOKCHU/IBI.

Cepa. Haxoxxnmenue B TIpupojie, CIMOCOOBI TONydeHHUs, (PU3HUECKHE U XUMHUUYECKUE
cBorictBa. CepoBogopos, cynbdumasl. Oxcun cepwi(1V), okcua cepsi(VI). Cepuucras u cepHas
KHCJIOTBI U uX coju. OCOOEHHOCTH CBOWCTB CEpPHOW KHUCIOTHL. [IpuMeHeHwme cepsl U €€
COEIUHEHU.

Azor. Haxoxknenue B MpHUpojAe, CHOCOObI TMONydeHHs, (U3NYECKUE U XUMHYECKUE
cBorictBa. AMmuak, HUTpUbl. OKcHIbl a30Ta. A30THCTass M a30THAsE KHUCIOTBI M MX COJIU.
OcoOeHHOCTH CBOWCTB a30THOM KHCIOTHL. [IpuMeHeHHMe a3oTa M €ro COeIWHEHHUH. A30THBIC
yInoOpeHus.

®ochop. Haxoxxnenume B mpupojne, CHocoObl MOTydeHHs, (PU3NYECKHE M XUMUYECKHE
cBorictBa. ®ochunet u dochun. Oxcuasr docdopa, dochopnas kuciora U €€ COJH.
[Ipumenenne Gocdopa u ero coenunenuii. DochopHsie yao0peHUsI.

VYrinepon, HaxokIeHHE B Ipupojae. AioTpomnHble Moaudukanuu. Puznyeckue u
XMMHUYECKHUE CBOMCTBA MPOCTBHIX BEIIECTB, 00pa3zoBaHHBIX yriaepoaoMm. Oxcup yriepona(ll),
okcua yraepona(lV), yrombHas kuciota u €€ coiid. AKTUBUPOBAHHBIN Yrojb, aJcopOIus.
Oymnnepensl, rpadeH, yraepogHbie HaHOTpYOkH. [IprMeHeHne MpoCThIX BELIECTB, 00pa30BaHHBIX
YIIEpOJIOM, U €r0 COeIMHEHUM.

Kpemuuii. Haxoxzaenue B mpupoje, crnocoObl MoyydeHus, (pU3nveckue U XUMHUUYECKUE
cBoiictBa. Okcun kpeMuus(IV), kxpemHueBass KucinoTa, CUIMKAThL. [IpuMeHeHre KpeMHUS U ero
coenuHeHuil. CTeKI10, €ro NoJiyueHUe, BUAbI CTEKJIA.

[Tonoxenue meramnoB B [leproauueckoii cucteMe XMMHUYECKUX dI1eMeHTOB. OcoOeHHOCTH
CTpOEHUS IEKTPOHHBIX 000JI04eK aTOMOB MeTasioB. O0mue puznyecKkue cBOMCTBa METAIIOB.
[Ipumenenne MeTamioB B ObITY M TexHHKE. CIUTaBbl METAIIOB.

DNEKTPOXUMHUYECKUN Pl HampsokeHH MetauioB. OOmue crnocoObl  MOMydeHHs
METAJUIOB: THAPOMETAIUTYPIHUsl, TUPOMETAILTYPIus, SeKTpoMeTautyprus. [lonstue o koppo3uu
MeTatoB. CrocoObl 3alUTH OT KOPPO3HUH.

Oo6mas xapaktepuctuka meramioB |A-rpymnmbel [leprogudeckoil CHCTEMbl XUMHUYECKUX
aneMeHTOB. Hatpuii u xanwmii: momydeHue, Gpusudeckue i XUMHUYECKHUE CBOMCTBA, IPUMEHEHHUE
MPOCTBIX BEIIECTB U UX COCTUHEHUIA.

Oobmas xapaktepuctuka MetamwioB |lIA-rpynmner [lepuoandeckoil cUCTeMbl XUMHUYECKUX
AJIEMEHTOB. MarHuit ¥ Kanbluii: MoJiydeHue, GU3ndeckiue 1 XUMUIEeCKUe CBOMCTBA, MPUMEHEHHE
MPOCTHIX BEIIECTB U UX coeAMHEHUN. JKECTKOCTh BOJBI M CIIOCOOBI €€ YCTpaHEHUSI.

ANfOMUHMI: TIONTydeHue, (U3MUYECKMe W XUMHYECKHE CBOWMCTBA, MPUMEHEHHE MPOCTOTO
BEIIECTBA W €ro coenuHeHUH. AMQOTepHbIE CBOWCTBA OKCHAA W THAPOKCHAA ATIOMHUHUS,
TUAPOKCOKOMILIEKCHI aTFOMUHHSL.

OOmiast xapakTtepucTuka MetaioB mnobGounbsix nonarpynn (b-rpynm) Ilepuonmueckoii



CUCTEMbI XUMHUYECKUX IJIEMEHTOB.

dusnueckue 1 XUMHUYECKUE CBOMCTBA XpoMa U €ro coeauHeHu. OKCUIbl U THAPOKCHUIBI
xpoma(Il), xpoma(Ill) u xpoma(VI). XpomaTsl U IUXpOMAaThl, UX OKHUCIUTEIbHBIE CBONCTBA.
[lonyueHnue u npuMeHeHUE XpoMma.

®u3nyeckue M XMMHMYECKME CBOWCTBA MapraHiia M €ro coeAuHeHuid. Baxueimme
coequaenus: mapranna(ll), mapranmna(IV), mapranmna(VI) u mapranma(VII). [lepmanranar xanus,
€ro OKHUCJIUTEIbHbIE CBOMCTBA.

duznyecKkue U XMMHUYECKUE CBOMCTBA jKeJle3a U ero coeAMHeHUH. OKCUIbL, TUAPOKCUABI U
cosmm kene3a(ll) u sxeneza(Ill). [lonydyenne u npuMeHEHHE JKelie3a U €ro CIIABOB.

®u3nyecKkue M XMMHUYECKHE CBOMCTBA MeAM M €€ COECAUHEHHIA.

[Tosydenune u MpuMEHEHUE MEAU U €€ COCAMHEHHUI.

[unk: momyuenue, GuU3NUECKre U XUMHUECKHE CBOMCTBA. AM(OTEpHBIE CBOMCTBA OKCHAA
U THJIPOKCHJIA IMHKA, THIPOKCOKOMIUIEKCHI IIMHKA. [I[prMeHeHne MHKa U €ro COeTMHEHMI.

OKCIIepUMEHTAJIbHBIE METOJbl M3y4YEHHs] BEIIECTB M UX IMPEBpAlllEHUuH: H3ydeHHe
00pa3IoB HEMETAJIOB, TOPEHHE cepbl, ¢ocdopa, keine3a, MarHus B KUCIOPOJE, U3YUYCHHE
KOJUIEKIMM «MeTayuibl M CIIaBbl», B3aMMOJCHCTBUE IIENOYHBIX U IIEJIOYHO3EMEIbHBIX
METaJJIOB € BOJAOW (BO3MOKHO HCIIOJIb30BAHHUE BHJIEOMATEpUANIOB), B3aUMOJCHCTBHE IIMHKA U
JKeJle3a ¢ pacTBOpaMH KUCIIOT U IIeJI0Yel, KaueCTBEHHbIE pEaKMi Ha HEOpPraHUYeCKHe aHUOHBI,
KaTHOH BOJOPOJa U KaTUOHBI METAJNIOB, B3aUMOJEUCTBHUE TMAPOKCUAOB aJTIOMUHUS U LIUHKA C
pacTBopaMu KHCIIOT M IIeJ0Yel, pelleHue SKCIEPUMEHTAIbHbIX 3aJad [0 TeMaMm
«["amoreHsI»,

«Cepa u e€ coequHEeHUs», «A30T U pocop U UX COeqUHEHUS», «MeTallIbl TJIaBHBIX MOATPYII»,
«MeTtamipl TOOOYHBIX MOATPYIII.

XuMHS U )KU3Hb.

Ponp xumuu B obGecrnieueHUH yCTOMUMBOTO pa3BUTHS yeiaoBedecTBa. [IoHATHE O HAyYHBIX
METOJax II03HaHUS W METOJOJOTMH HAy4YHOro HccienoBaHus. Haydynele npuHIMIBI
OpraHu3ali XUMHUYECKOTo MPOn3BOACTBa. [IpoMbIlITIeHHbIE CITOCOOBI MOMYYEHHs] BaXKHEHIINX
BEIECTB (Ha MpHUMepe MPOU3BOJCTBA aMMHUaKa, CEPHOM KUCIOTHI, MeTaHoa). [I[poMbliiieHHbIE
CHoCcoObl MOJYYeHHs] METaNIOB U CIIaBOB. XMMUYECKOE 3arpsi3HEHHE OKpYKalollel cpeabl U
ero nocneactsus. Ponb xumuu BoOecrieueHnu 3HEPreTUYecKoil 0€30MacHOCTH.

Xumus U 300poBbe uernoBeka. JlekapcTBeHHble cpenctBa. [IpaBuia ucnosnb30BaHUA
JIEKAPCTBEHHBIX IIpenaparoB. Pojap XUMUHU B pa3BUTUUMEIULIVHBI.

XUMUS UM OCHOBHBIE KOMIIOHEHTHI, MUIIEBbIe 100aBKu. Posib XuMuu B o0ecrieueHuu
MUIIEBOM 0€30MacHOCTH.

KocMmernueckne u mapdromepHsie cpeactBa. beitoBas xumus. IlpaBunma OGe3omacHOro
WCI0JIb30BaHUS MTPEMapaToB OBITOBOM XMMHUH B MIOBCEIHEBHOMN JKU3HU.

XUMHUS B CTPOUTENBCTBE: BaXKHEHIIINE CTPOUTEIbHBIE MaTepuabl (LIEeMEHT, OETOH).

XuMus B celIbCKOM X03sicTBe. Oprannueckue 1 MUHEpajibHbIe YI0OpEHMS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepHallbl, KPacKH, CTEKIIO, Kepamuka. Matepuasl
JUIsl >TIEKTpOHUKH. HaHoTexHOoI0THH.

Pacuérneie 3a1aumn.

Pacuérhl: Macchl BemiecTBa WM 00bEMa ra3oB 0 HM3BECTHOMY KOJMYECTBY BEILECTBa,
Macce WM 00bEMY OJJHOTO M3 y4acTBYIOIIMX B PEAKLUHU BELIECTB, Macchl (00bEMa, KOJIMYECTBA
BElIEeCTBA) MPOJYKTOB PEAKIU, €CIM OJHO M3 BELIECTB MMEET NMpHUMecH, Macchl (00BbEMa,
KOJIMYECTBA BEIIECTBA) MPOAYKTa pEakIMM, €ClId OJHO U3 BELIECTB JaHO B BUJAE PAaCTBOpA C
OIIPENENEHHON MacCOBOM J0JIEH PACTBOPEHHOIO BEIIECTBA, MAaCCOBOW JOJM U MOJIIPHOMN
KOHLIEHTPAllUM BEUIECTBA B PAacTBOpE, JOJIM BBIXOJAa MPOAYKTA PEAKLHHU OT TEOPETUUYECKU
BO3MOYHOTO.

Me:xnpeaMeTHbIE CBS3H.

Peanuzanusi MEXIPEIMETHBIX CBSI3€H MPH M3y4eHUH OOLIeH W HEOpraHMYECKOW XUMUH B
11 xmacce oCyIIecTBISIETCS Yepe3 UCIOIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHITHH,
TaK 1 MOHSTHH, IPUHATHIX BOTAEIBHBIX MIPEAMETaX €CTECTBEHHO-HAYYHOTO LIUKJIA.

OOmire ecTeCTBEHHO-HAy4YHbIE MOHSTHUSA: SIBICHHE, HAay4YHbIH (DaKT, THIIOTE3a, TEOpHs,
3aKOH, AaHajlu3, CHHTE3, KiIacCU(UKAIMs, TEepUOAUYHOCTh, HaOIIONEHHe, W3MEpEHuE,



9KCIIEPUMEHT, MOJIENb, MOIEINPOBAHHUE.

dusmnka: Marepus, MUKPOMHUpP, MaKpOMHUp, aTOM, ODJEKTPOH, MPOTOH, HEUTPOH, HOH,
M30TOMBI, PAaTUOAKTUBHOCTh, MOJICKYNa, YHEPTeTUYECKUN YpPOBEHb, BEILIECTBO, TEJO, OOBEM,
arperaTHoc¢ COCTOAHUC BCIICCTBA, I/II[eaJIBHLIf/i ras, (1)I/I3I/I‘I€CKI/I€ BCIMYMHBI, CAHUHUIIBI
U3MEpPEeHHs, CKOPOCTh, SHEPIUs, Macca.

buonorus: kjerka, opraHusM, OJKocucTeMa, Ouocdepa, MeTabOIU3M, MaKpo- U
MUKpPODJIEMEHTBI, O€JIKH, XKUPbI, YIJIEBOJAbI, HYKIEHHOBBIE KHUCJIOTHI, (DEPMEHTHI, FOPMOHBI,
KPYroBOpOT BEHICCTB U ITOTOK SHECPIruu B SKOCHUCTEMAX.

I'eorpadusi: MuUHEpaIbl, TOPHBIE TIOPOJIBI, MOJIE3HBIE HCKOMIAEMBIE, TOTIIIMBO, PECYPCHI.

TexHonorns: XxuMuyeckas MMPOMBINIJICHHOCTh, MCTAJLTYprusa, CTPOUTCIILHBIC MaTCpUaJIbl,
CEeITbCKOXO3SUCTBEHHOE  MPOW3BOJICTBO, THIIEBAas IPOMBIIUICHHOCTh, (hapMaleBTHYECKAas
MMPOMBIINIJIICHHOCTD,

IIPOU3BOJACTBO KOCMCTHUYCCKUX nmpemnaparos, IMPOU3BOJACTBO
KOHCTPYKIIMOHHBIX MarcpuraioB, SJICKTPOHHAsA MPOMBIINIJICHHOCTD,
TCXHOJIOTHH.

[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHUA ITPOI'PAMMEI 110 XMW HA
YIJIVBJIIEHHOM YPOBHE CPEJIHEI'O OBIIEI'O ObPA3OBAHNM A
JIMUHOCTHBIE PE3YJIBTATBI

B COOTBECTCTBHUHU C CHCTEMHO-ACATCIBHOCTHBIM IIOAXOAOM B CTPYKType JINYHOCTHBIX
pe3ynbTaTOB OCBOCHHS TMpeaMeTa «XHMHs» Ha YPOBHE CpeIHEro oOmero o0Opa3oBaHUs
BBIJICJICHBI CIIEAYIOIINE COCTABIIAIONINE: OCO3HAHNE OO0YUaIOIIMMHUCS POCCHICKOMN Tpa)KaaHCKOM
WUJIEHTUYHOCTH,; TOTOBHOCTh K CaMOpPAa3BUTHIO, CAMOCTOSITEIBHOCTH W CaMOOIPEICIICHUIO;
Hagu4Yue MOTHBAllMM K  OOY4YEHWIO; TOTOBHOCTh M  CIOCOOHOCTh  OOydYaroImmXcs
PYKOBOJCTBOBAThCS NPHHATHIMH B OOIIECTBE NpaBWIAMH U HOPMaMH TIOBEIACHUS; HAIWYUE
MPaBOCO3HAHHUS, SKOJOTHUECKON KYIbTYphl; CHOCOOHOCTh CTaBUTh LIETU M CTPOUTH KM3HCHHBIE
IUTaHEL.

JIn4HOCTHBIE pe3yibTaThl OCBOCHHUS MpEAMETa «XHUMHUS» OTpa)katoT c(HOPMUPOBAHHOCTH
OTIBITA MTO3HABATEIPHOM U MPAKTHUECKOU JIEATEILHOCTH O0YJaIOIIUXCS B MPOIIECCE peaTu3ariu
00pa3zoBaTeIbHON JCATEIHHOCTH.

JIn4HOCTHBIE pe3yibTaThl OCBOCHHUS MpEAMETa «XHUMHUS» OTpa)katoT c(HOPMUPOBAHHOCTH
OTIBITA MTO3HABATEIPHOW U MPAKTUUECKOU JIEATEILHOCTH OOYJAIONINXCS B MPOLIECCE pean3aIiun
00pa3zoBaTeIbHON JCATEIHHOCTH, B TOM YHUCJIC B YACTH:

1) rpaxaanckoro BOCHUTAHUS:

0CO3HAHHS 0OYUAIOIMMUCS CBOUX KOHCTUTYIMOHHBIX TIPaB U 00S3aHHOCTEH, YBaKEHUS K
3aKOHY U HPABOHOPAIKY;

NPE/ICTABICHNUS O COIMANBHBIX HOPMAaX M MPaBHIaX MEKIMYHOCTHBIX OTHOINEHMH B
KOJUICKTHBE;

FOTOBHOCTH K COBMECTHO} TBOPUYECKOM NEATENbHOCTH IPU CO3JaHUH yueOHBIX TPOEKTOB,
pelleHnH y4eOHBIX U O3HABATENbHBIX 3a/1a4, BHINOJHEHUH XMMUYECKUX SKCIIEPUMEHTOB;

CHOCOOHOCTH MOHUMATh U IPUHUMATh MOTUBBI, HAMEPEHMS, JIOTUKY U apryMEHThI JPYIHX
IpU aHANK3E PA3TMYHBIX BUIOB yUeOHOI NeSTeNbHOCTH;

2) naTpuoTHYECKOro BOCHUTAHMS:

LEHHOCTHOTO OTHOUICHHS K HCTOPHMYECKOMY W HAy4HOMY HACIEAHI0 OTEYECTBEHHOM
XUMUH;

YBaXEHUSI K IPOLIECCY TBOPYECTBA B OONACTH TEOPHUM M MPAKTUUYECKOTO IMPHUIIOKECHUS
XUMHUH, OCO3HAHUS TOTO, YTO JaHHBIE HAyKU €CTb pE3YyNbTaT MJIUTENbHBIX HAOIIOACHHH,
KPOIIOTJIUBBIX DKCIIEPUMEHTAIBHBIX IOMCKOB, TIOCTOSIHHOTO TPY/Ja YYEHBIX U IIPAKTHKOB;



HHTEpeca M II03HABAaTEIbHBIX MOTHBOB B TIIOJyYEHUUM U IIOCIEHYIOIIEM aHaIu3e
MH(pOpPMAIIUU O NIEPEIOBBIX JOCTHKEHUAX COBPEMEHHON OTEYECTBEHHON XUMHU;

3) AyX0BHO-HPABCTBEHHOI0 BOCIIHTAHMSL:

HPaBCTBEHHOI'O CO3HAHMS, 3TUYECKOTO [TOBEACHHUS;

CIOCOOHOCTH OIIGHUBATh CHTYalldd, CBSI3aHHBIE C XHUMHYECKHUMH SIBICHUSIMH, H
[PUHUMAaTh OCO3HAHHBIE PELICHMS, OPHUEHTHUPYSCh Ha MOPAJbHO-HPABCTBEHHBIE HOPMBI U
LIEHHOCTH;

FOTOBHOCTH OLIEHMBAaTh CBOE IOBEJEHHWE U IOCTYIKH CBOMX TOBApHIIEH C MO3ULUI
HPaBCTBEHHBIX U NIPABOBBIX HOPM U C YUETOM OCO3HAHMSI MOCIIEACTBUN OCTYIIKOB;

4) ¢popMupoBaHUs KYJILTYPhI 310POBbI:

MOHMMAaHMs IIEHHOCTEH 3I0poBOrO M Oe3omacHoro olpa3a >KM3HU, HEO0OXOJAMMOCTH
OTBETCTBEHHOTO OTHOIIICHUS K COOCTBEHHOMY(DH3UYIECKOMY U TICUXUYECKOMY 3]I0POBEIO;

coOo/IeHns MpaBmwil 0€30MacHOTO OOpalieHusi C BEIIeCTBaMH B OBITY, MOBCEIHEBHOM
KU3HH, B TPYJIOBOU JIEATEITHHOCTH;

MMOHMMAHKS IICHHOCTH TMPaBWJ WHIWBUIYATHPHOTO W KOJUIGKTHBHOTO 0€301acHOTO
MTOBEJICHUS B CHTYAIIHSIX, YIPOXKAIOIINX 3JOPOBBIO U KH3HU JIIOJICH;

OCO3HAHUS TIOCJCJCTBHA W HENPHSITHS BPEIHBIX NPUBBIYCK (YIIOTPEOICHHS aIKOTOJIA,
HapKOTHUKOB, KYpEHHUS);

5) Tpynosoro Bocnuranus:

KOMMYHHKATHBHOW KOMIICTCHTHOCTH B y4eOHO-UCCIICJIOBATEIILCKON  JCSITeILHOCTH,
OOIIECTBEHHO TOJIC3HOM, TBOPUYECKOH U IPYTHX BUIAX JACSITCILHOCTH,

YCTAaHOBKM Ha AaKTHBHOE YYacTHE B PCIICHUHM MPAKTHYECKUX 3a1ad COIMAJIbHOMN
HaIpaBJIEHHOCTH (B paMKaX CBOETO Kjacca, MKOJIbI);

WHTEpeca K MPaKTHUYECKOMY H3Y4YCHHIO NMpodeccuii pa3iuyHOrO pojaa, B TOM YHCIE Ha
OCHOBE NMPUMEHEHHSI TPEIMETHBIX 3HAHUW TI0 XUMHUH,

YBOKEHHUSI K TPYAY, JIIOJSIM TPYy/a U Pe3ylibTaTaM TPYAOBOH NESTETLHOCTH,

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHAWBHIYAIBHOH TpaeKTOpuu 0Opa3oBaHUs,
Oyaymeit nmpodeccru ¥ peann3anuu COOCTBEHHBIX YKH3HCHHBIX IUNIAHOB € YYETOM JIMYHOCTHBIX
WHTEPECOB, CIIOCOOHOCTEH K XMMHHU, HHTEPECOB U MOTPEOHOCTEN 00IIECTBa,

6) 3K0/I0rMYEeCKOro BOCTIMTAHMUS:

9KOJIOTUYECKHU 11€7€CO00pa3HOro OTHOUIEHHS K HNPUPOJE KaK MUCTOYHMKY CYIIECTBOBAHUS
JKH3HH Ha 3emIIe;

MIOHUMAaHU INI00AIBHOTO XapaKkTepa SKOJIOTHYECKUX MpoOJIeM, BIUSAHUSA S3KOHOMUYECKUX
IIPOLIECCOB HAa COCTOSIHUE IPUPOIHOM U COLIMAIBHOM CPENbI;

0CO3HaHMs HEOOXOIMMOCTH HCHOJb30BAHUS AOCTHKEHUM XUMMHU JUIs pEILIEHUS] BOIIPOCOB
PaLMOHAIBHOTO IPUPOJIOTIOIB30BAHUS;

AKTUBHOTO HENPUATUA NEUCTBUM, NPUHOCAIIMX BPEN OKpYXKAlOIIEeW IPUPOJHON cpexe,
YMEHUSI IPOTHO3UPOBATh HEOIArONPUATHBIE HKOJOTMUECKUE MOCIENCTBUS MPeIIpUHUMACMbIX
JNEUCTBUN U NPENOTBPALLATD UX;

HaJu4usl Pa3BUTOIO DKOJOTHYECKOIO MBIIUICHHS, HSKOJIOTHYECKON KYyJIbTYpPBI, OIIbITa
JEATENBbHOCTH  DKOJIOTUYECKOW HAIpPAaBJICHHOCTH, YMEHUsS PYKOBOIACTBOBAaTbCA HUMHU B
M03HaBaTEIbHON, KOMMYHUKATUBHOM MCOLMATIbHOM NMPAaKTUKE, CHOCOOHOCTU U YMEHUS aKTHUBHO
MPOTHUBOCTOATH UJICOJIOTHH XeMO(poOHH;

7) LHEHHOCTH HAYYHOI'0 IO3HAHUSA:

MHMPOBO33PEHUSA, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO pAa3BUTUS HAyKd U
0OIIECTBEHHON MPAKTUKH;

MOHUMAaHMS CleMUUKA XUMHUHM KaK HayKW, OCO3HaHWs €€ poimd B (GOPMUPOBAHUU
PaIMOHATBFHOTO HAYYHOTO MBIIIJIEHUS, CO3JaHUH IIEJIOCTHOTO TIPEICTaBICHUS 00 OKpYKaIoIeM
MHUpPE KaK O €IMHCTBE IPUPOJbI U YEIIOBEKA, B IMO3HAHWU IMPUPOIHBIX 3aKOHOMEPHOCTEM H
pelieHnn mpooiieM COXpPaHEHUS IPUPOTHOTO PABHOBECH S

yOeXAEHHOCTH B 0COOOW 3HAYUMOCTH XUMHUHU JJII COBPEMEHHOW IMBIJIM3AIMH: B €€
I'YMaHHCTUYECKON HANpaBIEHHOCTH M BAXXHOW POJM B CO3JaHMM HOBOW 0a3bl MaTepHabHON
KYJIBTYPBI, B PEIICHUU TTI00ATBHBIX MPOOIEM YCTOMYHUBOTO Pa3BUTHUS YEIIOBEUYECTBA — CHIPHEBOM,



DHEPreTHYeCKOM, TMHIEBOM U OSKOJOTHYEeCKOW Oe30MacHOCTH, B Pa3BUTUU MEIUIUHBI,
00ecreYeHnH YCIOBHI YCIICUITHOTO TPYAa U 3KOJOTUYECKH KOM(POPTHOM KU3HH KaXIO0TO YJIeHA
0O0IIIeCTBA;

€CTECTBCHHO-HAYYHOH TPaMOTHOCTH: TIOHMMaHHUS CYIIHOCTH METOJOB IO3HAHUS,
HCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax, CIIOCOOHOCTH HCIOJIh30BaTh MOJydacMble 3HAHUS IS
aHaJIM3a W OOBSCHEHUS SIBJICHHUM OKPYXAIONIETO MHpPa W TPOUCXOJAIIUX B HEM W3MEHEHUH,
YMEHHSI JIeIaTh 000CHOBAHHBIC 3aKJIFOUYCHHUS HA OCHOBE HAyYHBIX (DaKTOB U UMEIOITUXCS JTAHHBIX
C TICJIBIO MOJTYYEHUS JOCTOBEPHBIX BEIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIILHO UCTIOJh30BaTh XUMUYECKUE 3HAHUS TSI PEIICHUs TPoOiIeM
B PEATbHBIX KU3HECHHBIX CUTYAIIHSIX;

WHTEpeca K TIO3HAHMIO, HCCIICIOBATEIIbCKON NI TeTLHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HENPEPBIBHOMY OOpa30BaHUIO M CaMOOOpa30BaHUIO, K
AKTUBHOMY TIOJyYCHHIO HOBBIX 3HAaHUH 10 XHMHH B COOTBETCTBUU C IKU3HCHHBIMH
MOTPEOHOCTSIMU;

WHTEpeca K OCOOCHHOCTSIM Tpy/la B pa3IUYHBIX cdepax npodeccrHoHATBHON
JeSITSITEHOCTH.

METAINIPEAMETHBIE PE3YJIbTATbBI

MerTanpeMeTHbIe pe3ylbTaThl OCBOCHHUS MPOrpaMMBbI 10 XHMHU Ha YPOBHE CpPEIHETO
0011ero 06pa3oBaHUs BKIIOYAIOT:

3HaYUMBble I (OPMHUPOBAHUS MHUPOBO33PEHUS OOYYAIOMIMXCS MEXIUCHUILTHHAPHbBIE
(MexTnpeAMETHbIE) 00IeHayYHbIEe TOHATHS, OTPAXKAIOIINE 1IEI0OCTHOCTh HAYYHOUM KapTUHBI MUpa
U crienuuKy METOJIOB MO3HAHUS, UCIIOJIB3YEMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIeCTBO,
SHeprusi, sBJCHHE, MPOLECC, cUCTeMa, Hay4HbIH (hakT, MPHUHIIMI, THIOTE3a, 3aKOHOMEPHOCTH,
3aKOH, TEOpHs, UcCel0BaHne, HAOMI0IeHNEe, U3MEPEHNE, SKCIIEPUMEHT U IPYTHUe);

YHUBEPCAIbHBIC yaeOHbIe JEHCTBUS (mo3HaBaTebHbIC,
KOMMYHHKATHBHBIC, PEryIATUBHbIE), obOecrneunBaronme GopMUpoBaHHe (QYHKIMOHAIBHOMN
IPaMOTHOCTHU M COLMATbHON KOMIIETEHLIUU O0y4YalouXCs;

CIIOCOOHOCTh oOyuarouxcs UCIIO0JIb30BATh OCBOCHHBIE
MEeXAUCLUUITMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS U yHUBEpCAJbHbIE Yy4yeOHbIE NEHCTBUS B
M03HABATEIbHON U COIUAILHOM MPAKTHKE.

MetanpeameTHbie pe3yabTaThl OTpaXaroT OBJIaJICHUE
YHHUBEPCATbHBIMU YYEOHBIMU [O3HABATEIBHBIMH, KOMMYHHMKATHBHBIMH M PETYISTUBHBIMU
NENCTBUSIMHU.

Ilo3naBaTenbHBIEe YHHBePCcAJIbHbIE YUeOHbIE NelcTBUS

1) 0a30BbIe JIOrHYecKHe AeliCTBHA:

CaMOCTOSITENIbHO  (DOPMYIUPOBATh M AaKTyalIM3UPOBATh MPOOJIEeMYy, paccMaTpuBaTh €&
BCECTOPOHHE;

ONpeNeNsATh LENN JEATeIbHOCTH, 3a/laBas NapaMmMeTpbl U KPUTEPUU HX JOCTUKEHMS,
COOTHOCHUTB PE3YNIbTATHI AEATEIBLHOCTH C MOCTABJICHHBIMHU LIETSIMU;

WCIIOJb30BAaTh IPU OCBOCHHM 3HAHUU NPHUEMBI JIOTUYECKOTO MBIIIJICHUS: BbIACIATH
XapaKkTepHbIe TMPU3HAKKM TIOHATHUM M YCTaHABIMBATh MX B3aUMOCBS3b, MCIOJIb30BaTh
COOTBETCTBYIOIINE MOHITHS 7151 OOBSICHEHHSI OT/ICTbHBIX (PAKTOB U SBIICHUM;

BBIOMPATh OCHOBAHUS U KPUTEPUU ISl KJIaCCH(PHUKAIINHN BEIIECTB U XUMHUECKUX PEaKIUii;

YCTaHABJIMBATh MPUYUHHO-CIIEJICTBEHHbBIE CBSI3U MEXAY U3YyUaEMbIMU SIBIICHUSMU;

CTPOUTH JIOTUYECKHE pACCYKICHHs (MHAYKTUBHBIC, IEAYKTUBHBIE, IO aHAJIOTHH),
BBISIBIISITh 3aKOHOMEPHOCTH U MPOTHBOPEUHS B pacCCMATPUBAEMBIX SIBICHUSX, (HOPMYIUPOBATH
BBIBOJIBI M 3aKTIOUCHHUS;

MPUMEHATh B MPOLECCE MO3HAHUS UCIMOJIb3YEMble B XMMHUHM CHUMBOJIMYECKHE (3HAKOBBHIE)
MOJIEIH, IPe0OPa30BLIBATH MOICTHHBICTIPEACTABIICHUS — XUMUUYECKUI 3HAK (CUMBOJI) DJIEMEHTA,
XUMUYeckass (GopMyna, YpaBHEHHE XHMHUYECKOW peakimuu — TpPH PEHICHHH Y4eOHBIX
IIO3HABATCIIbHBIX H HpaKTI/I‘-IeCKI/IX 3ajJa4, HpHMeHHTL Ha3BaAHHBIC MOJICJIBHBIC HpCIICTaBJIeHI/IH
JJIA BBISABJICHUSA xapaKTepHHx HpI/I3HaKOB I/ISY‘-IaeMLIX BCIICCTB U XUMHNUYCCKHUX peaKum?I.



2) 6a30Bble HCCIIEN0BATENbLCKHE el CTBHSA:

BJIaJIETh OCHOBAMHU METOJIOB HAYYHOTO MO3HAHUS BEIIECTB M XMMHUYECKHX PEaKIHii;

dopmynupoBaTh LENM MW 33Ja4d  WCCIICAOBAHMs, WCIOJIB30BATh IOCTABJICHHBIE H
CaMOCTOSTENIbHO C(OPMYIMPOBAHHBIE BOMPOCHI B KaYECTBE MHCTPYMEHTA MO3HAHHS U OCHOBBI
st GOPMUPOBAHUS THIIOTE3HI TI0 TIPOBEPKE MPABMIIBHOCTH BBICKA3bIBAEMBIX CY)KJICHHIA,

BJIAJIETh HABBIKAMH CAMOCTOSATEIBHOTO IUIAHUPOBAHUS W TPOBEACHUS YUCHUYECKUX
SKCIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHUS HaOJIOaTh 3a XOJOM IIPOLIEcca, CaMOCTOSTEIBHO
IIPOrHO3UPOBATh €ro pe3yibTar, (OPMYyIUpOBAaTh O0OOOIIEHHS W BBIBOJBI OTHOCUTEJIBHO
JIOCTOBEPHOCTH PE3YJIbTaTOB HCCIIEIOBAHUS, COCTaBISITh OOOCHOBAHHBIM OTYET O MPOAETaHHON
pabore;

MpUOOpETaTh OMBIT YYEHUYECKON MCCIEA0BATEIbCKONM U TPOEKTHOW JAESTEeIbHOCTH,
MPOSIBISATE CHOCOOHOCTP M TOTOBHOCTH K CAaMOCTOSITENIbHOMY IIOMCKY METOJIOB pEHICHUs
MPAKTUYECKUX 3a/1a4, TPUMEHEHHIO PA3INYHBIX METOI0B MO3HAHUSI.

3) padora ¢ unpopmauueii:

OPUEHTHUPOBATHCSI B PA3JMYHBIX MCTOYHUKAX WHPOpMAanuu (HAYYHO- TMOIYJspHAS
JuTepaTypa XMMHYECKOIO COJEpXKaHHUs, CHOpaBOYHbIE MocoOus, pecypchl HHTepHeTa),
aHATM3UPOBaTh HWH(POPMAIIMIO DPA3IWYHBIX BHIOB U (OPM TPEINCTABICHHUS, KPUTHUECKH
OIIEHUBATh €€ JOCTOBEPHOCTh MHETIPOTHBOPEUYUBOCTD;

(dbopMyTHpOBaTh 3aMpoOChl W TPUMEHSTH PA3MYHbIE METOJBI TPH IOWCKE W O0TOOpe
nHpopmanuy, He0OXOUMOMN IS BHITIOJHEHUS Y4eOHBIX 3a]a4 ONPEIeIEHHOTO THIIA,

proopeTaTh OTIIBIT HCITOJIb30BAHNUS MH(OPMALMOHHO-
KOMMYHHKATHUBHBIX TEXHOJIOTUN U Pa3IMYHBIX TIOUCKOBBIX CUCTEM;

CaMOCTOSITEIPHO BBIOMpaATh ONTUMATIBHYIO (hopMy TipeacTaBiieHus] HHPOpMAIUK (CXEMBI,
rpaduKu, TUarpaMMbl, TAOJIUIIBI, PUCYHKU U IPYTHUE);

WCIOJIb30BaTh HAy4yHBIM SI3bIK B KauecTBE CpeJICTBAa IMpH paboTe ¢ XUMHYECKOH
nHpOpManuel: NTPUMEHITh MEXNpeaMeTHble (pu3nyeckne M MaTeMaTHYeCKUE) 3HAaKH |
CUMBOJIBI, POpMYITBI, aOOpEBUATYPHI, HOMEHKIIATYPY;

HCI0JIb30BaTh 3HAKOBO-CUMBOJIUYECKHE CPE/ICTBA HATIISITHOCTH.
KoMMyHMKaTHBHBbIE YHHUBEpPCAJbHbIE y4eOHbIe 1eiCTBUSA:

3a1aBaThb BOIIPOCHI 11O CYHICCTBY O6CY)K,Z[8€MOI7I TEMBI B XO04€ Juajiora
H/UIn AUCKYCCHUH, BbICKA3bIBATH UJICH, Q)OpMYHI/IpOBaTL CBOM IIPCAJIOKCHUAOTHOCUTCIIBHO
BBITIOJIHCHU A HpeﬂHO)KCHHOﬁ 3aJa4u,

BBICTYIIATh C HPGSGHTaHHeﬁ PE3YyJIbTaTOB IMO3HaBaTEJILHOM ACATCIIbBHOCTH, IOJYYCHHBIX
CaMOCTOATCIIbHO HWJIM COBMCCTHO CO CBCPCTHUKAMH IIPpW  BBIIIOJHCHHUH XHMHYCCKOI'O
OKCIICPUMCHTA, HpaKTquCKOﬁ pa6OTBI 10 MCCIEeNOBAHHUIO CBOMICTB HN3y4aCMbIX BCIICCTB,
peam3anuun yqe6H0r0 MpocKTa, " Q)OpMYHI/IpOBaTL BBIBOJIBI II0 PpE3yJIbTaTaM HpOBCI[éHHBIX
HCCIIeJOBaHUI HYTeM COTJIaCOBaHMS MO3UILIMHI B XOJ€ O6CY)K)I€‘HI/I$I 1 0OMEHa MHCHUSIMHU.

PeryasiTuBHBIC YHUBEpCAJbHbIC Y4eOHbIC NeHCTBHUA:

CaMOCTOSITENIBHO IUIAHUPOBAaTh M OCYLIECTBIISITH CBOKO IIO3HABATENIBHYIO JIEATENBHOCTD,
ompenenss e€ eI U 33aJaud, KOHTPOJIMPOBATH M MO Mepe HEOOXOIMMOCTH KOPPEKTUPOBAThH
Ipe/UlaraeéMblii AITOPUTM JEHCTBHM MPU BBIMOJHEHUHM Y4eOHBIX M HCCIIEI0BATENLCKUX 3ajad,
BbIOMpaTh Hanbosee 3(pPeKTUBHBIN COCO0 WX PElIeHUs C YUETOM MOJYyYEeHUsI HOBBIX 3HAHUH O
BEIIECTBAX U XUMHUECKUX PEAKLUAX;



OCYIIECTBIISITH CAMOKOHTPOJIb ICSTEIHHOCTH HA OCHOBE CAaMOAHAIN3a U CAMOOLICHKH.

NPEIMETHBIE PE3YJIbTATDI

[IpenMeTHbIe pe3ynbTaThl OCBOEHMSI IPOrPaMMBbl 110 XUMHUHU Ha YriayOnEHHOM YpOBHE Ha
ypOBHE CpenHero oomiero oOpa3oBaHUs BKIIOYAIOT creruuyeckue I ydeOHOro mpeameTa
«XVMHS» HaydyHbIE 3HAHMS, YMEHUS U CHOCOOBI JEHCTBUH IO OCBOEHHIO, MHTEPIIPETALUU U
HpeO6pa3OBaHI/HO 3HaHI/II>'I, BUJbI ACATCIIBHOCTH II0 IMOJYYCHHUIO HOBOI'O 3HAHHWA WU IPUMCHCHUIO
3HaHUU B Pa3JIUYHBIX y‘I€6HBIX CUTyalludX, a TaKKC B PCAJIbHBIX JXU3HCHHLIX CHUTYyalUAX,
CBSA3aHHBIX C XUMMHUEH. B mporpamMme 1o XMMHUHU NPEIMETHBIE PE3YJIbTAThl MPEICTABICHBI 110
rojgaM U3y4CHUSA.

10 KJIIACC

[IpeameTHBIC pe3yabTaThl 0CBOCHMS Kypca «Opranndeckasl XUMHs) OTPaXKaroT:

chOpMUPOBAHHOCTh TMPEJCTABICHUN: O MECT€ U 3HAYEHWU OPraHWYECKONM XHMHH B
CHCTEME €CTECTBEHHBIX HayK U €€ poJiu B 00eCIeYeHUH YCTOMUMBOTO pa3BUTHS YEJIOBEUECTBA B
pelieHur mpooJieM SKOJOTHYECKON, SHEPTeTHUYECKOW W MHINEBOW O€30MacHOCTH, B Pa3BUTHU
MEJIMIIUHBI, CO3JaHUH HOBBIX MAaTE€pUAJIOB, HOBBIX HCTOYHUKOB SHEPIrUH, B OOECIECYCHUH
palMoOHAIBHOTO MPUPOIOTIONIH30BaAHUSA, B (DOPMUPOBAHUH MHPOBO33PEHUS M OOIIEH KYyIbTYphI
YelloBEeKa, a TaKkKe OKOJOIMYecKd OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3I0pPOBBIO U
MPUPOIHOM Cpeae;

BJIAJICHUE CHCTEMOM XHMMHYECKUX 3HAHMM, KOTOpPAs BKIJIIOYAET: OCHOBOIOJATAOIINE
MOHATHS — XUMHYECKHH DJIEMEHT, aToM, SApO W DJIeKTpOHHas 00ojiovyka aroma, S-, p-, d-
aTOMHBIE OpOWTAIM, OCHOBHOE M BO30YXIEHHOE COCTOSHHUS aToMa, THOpUIU3AINS aTOMHBIX
opOuTanel, MOH, MOJIEKYyJla, BaJ€HTHOCTb, 3JEKTPOOTPULIATEIBHOCTh, CTENEHb OKHCIICHUS,
XMMHYECKas CBs3b, MOJIb, MOJIApHAsi Macca, MOJISIPHBI O0O0BEM, YrIepOAHBIA CKeleT,
(hyHKIMOHANBHAS TPYIA, paguKkaji, CTPYKTypHbIE Gopmyibl (pa3BEPHYTHIC, COKpAIIEHHBIC,
CKEJIETHBIE), U30MEPHs CTPYKTYPHAsI U MPOCTPAHCTBEHHAsT  (reoMeTpHuyecKas,

OTITUYECKas), U30MEpPbI, TOMOJIOTMYECKUN  psf,

TOMOJIOTH, YIJIEBOJOPOJbI, KHUCIOPOJ- U a30TCOAEp)Kalllie OpraHudeckhue COEAUHEHUs,
MOHOMEp, MOJUMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJICKYJISIPHBIE COCIUHEHUS; TEOPUHU, 3aKOHbI
(mepuomuyeckuii 3akoH [I. MI. MennaeneeBa, Teopusi CTPOCHHUsI OPraHMYECKHX BemiecTB A. M.
BytnepoBa, 3ak0H cOXpaHEHHsS MacChl BEUIECTB, 3aKOH COXpPAaHEHHsS M MpPEBpAllCHUs SHEPTUU
OpH  XUMUYECKHMX  pEeaklUsax), 3aKOHOMEPHOCTH,  CHUMBOJHUYECKHI  SI3bIK  XHUMHUHU,
MHPOBO33PEHYECKUE
3HAHMUS, JIeKAIIUEe B OCHOBE MOHMMAHUS MPUYMHHOCTH U CUCTEMHOCTH XMMUYECKUX SIBJICHHIA,
MIPE/ICTABJICHHUS] O MEXaHM3MaX XMMHUYECKUX PEaKIui, TePMOJMHAMUYECKHX U KUHETHUECKUX
3aKOHOMEPHOCTSX MX MPOTEKaHMs, O B3aMMHOM BIIMSIHUU aTOMOB U TPYII aTOMOB B MOJIEKYJaxX
(MHAYKTUBHBIN 1 Me30MepHBIi 3QdexThl, opueHTanTsl | u |l pona); GpakTomoruyeckue cBeeHU
0 CBOMCTBaX, cocTaBe, MOJYYEHUH W O€30MaCHOM HCIIOJIb30BAHUU BaKHEHIIMX OPraHUYECKUX
BEIIECTB B OBITYy U MPAKTUYECKOW NEATEIBHOCTH YeNOBEKa, OOMIMX Hay4yHBIX MPHUHIIMIIAX
XMUMHYECKOTO MPOU3BOJICTBA (Ha MpUMepe MPOU3BOACTBA METAaHOIIa, TepepadOTKH HEPTH);

c(hOpMUPOBAHHOCTh YMEHHUIA: BBISBIISITh XapaKTEpHbIE MPU3HAKU MMOHSATHI, YCTaHABIUBATD
MX B3aUMOCBSI3b, UCIIOJIb30BAaTh COOTBETCTBYIOLIMETIOHSATHUS P ONMUCAHUM COCTaBa, CTPOCHUS U
CBOWCTB OPraHUYECKUX COEAUHEHUM;

c(hOpMUPOBAHHOCTh YMEHHUIA:

WCIIOJb30BATh XMMUYECKYI0 CUMBOJIMKY ISl COCTABJICHUS MOJIEKYJISIPHBIX U CTPYKTYPHBIX
(pa3BEPHYTHIX, COKPAIIEHHBIX M CKEJIETHBIX) ()OPMYIT OPTraHUUYECKUX BEIIECTB;

COCTaBJISITh YPAaBHEHUS XUMUYECKUX PEAKUMH W  pacKppiBaTh HX CYIIHOCTB:
OKHCJIMTEIbHO-BOCCTAHOBUTENBHBIX PEAKIINi TOCPEICTBOM COCTABICHHS DJIEKTPOHHOTO OanmaHca
ATHX pEeaKIMi, peakiuii MOHHOTO OOMEHa MYTEM COCTaBJICHHSI MX TOJHBIX U COKPAIIEHHBIX
WOHHBIX YPaBHEHHIA;

W3rOTaBIIMBATh MOJEIM MOJIEKYJl OpPraHMYECKUX BEIIECTB JJs WUIIOCTPALUU UX
XUMHUYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpMHUPOBAHHOCTh YMEHUH: YCTaHABIUBAThH MPUHAIIC)KHOCTh U3YUYEHHBIX OPTraHHYECKUX
BEIIECTB 10 MX COCTaBY U CTPOCHHIO KOMPENEIEHHOMY KIIacCy/TpyNIe COSAMHEHUN, 1aBaTh UM
Ha3BaHMs MO cucrtemarndeckor HomeHkaarype (IUPAC) u npuBOIUTh TpUBUAIBHBIC HA3BAHHS



JUIS OTAEJIbHBIX MIPEICTAaBUTENEH OPTaHUYECKUX BEILECTB (ITHIIEH, allE€TUIIEH, TOJIYOJI, TJIIMLEPHH,
STUJICHIIIMKOJb, (PeHOI, PopMabAerul, aeTalbIeT |/, alleTOH, MypaBbHHAsL KUCIOTA, YKCYCHAs
KHCJIOTa, CTE€apUHOBas, OJICMHOBAs, MAJbMUTUHOBAs KHUCIIOTHI, IJIMLHH, QJaHUH, MaJbTo3a,
(bpyKTO3a, aHWIHMH, JUBUHIII, U30TIPEH, XJIOPOIIPEH, CTUPOI H IPYTHE);
C(OPMHUPOBAHHOCTh YMEHHUSI OIPEIENATh BHJ XUMHUYECKOH CBS3M B OPTraHUYECKUX
COeIMHEHUAX (KOBaJICHTHAs U UOHHAs CBS3b, G- U M-CBA3b, BOJOPOIHAS CBS3b);
c(OPMHUPOBAHHOCTh YMEHHUSI TMPHUMEHATh MOJOXKEHUS TEOPHUH CTPOCHUS OPraHHMYECKHX
BemectB A. M. byriepoBa st 00bsiCHEHHS 3aBUCUMOCTH CBOMCTB BEIIECTB OT UX COCTaBa U
CTpOEHUS;
c(OPMHUPOBAHHOCTh YMEHUH XapaKTepu30BaTh COCTaB, CTPOCHHE, (HUINUYECKUE U
XMMHMUYECKHE CBOMCTBA TUMMMYHBIX IPEJICTaBUTENIEH Pa3IMUHBIX KJIACCOB OPraHUYECKHUX BEIIECTB:
QJIKaHOB, LMKJIOAJIKAHOB, AJKEHOB, aJKaJHEHOB, AJKHHOB, apOMAaTUYECKHX YIJIEBOJIOPOJIOB,
CIUPTOB, AlbJETUI0B, KETOHOB, KapOOHOBBIX KHCIIOT, MPOCTBIX U CIOKHBIX 3(QUPOB, >KUPOB,
HUTPOCOEIMHEHUI U aMMHOB, aMUHOKHCIIOT, O€JIKOB, YIJI€BOI0B (MOHO-, TU- U MOJINCAXapHUIOB),
WUIIOCTPUPOBATh T€HETUYECKYIO CBSI3b MEXKIY HUMHU YpPaBHEHUSIMH COOTBETCTBYIOLIUX
XMMHMUYECKUX PEaKIUN CUCIIONb30BaHUEM CTPYKTYPHBIX (HOPMYII;
cOpMUPOBAHHOCTh yMEHHUS TOATBEPXKAAThb Ha KOHKPETHBIX IpHUMeEpax XapakrTep
3aBUCHUMOCTH PEAKI[MOHHOM CIOCOOHOCTH OPraHMYECKHX CO€AMHEHWH OT KpPaTHOCTHM W THUIA
KOBaJICHTHOM CBSA3M (G- U M-CBSI3M), B3AUMHOTO BJIMSIHUS aTOMOB U TPYII aTOMOB B MOJIEKYJIax;
c(OpPMUPOBAHHOCTh YMEHHUS XapaKTepU30BaTh HMCTOYHUKH YIJIEBOJOPOJHOTO ChIPbs
(HeTb, MPUPOIHBIA Ta3, yroyb), CHOCOOBI €ro MnepepadOTKH M MPAKTUYECKOE MpPUMEHEHHE
MPOAYKTOB MepepabOTKH;
chOpMUPOBAHHOCTh  BJAJACHHUS  CHUCTEMOWU 3HAHUU O €CTECTBEHHO-
Hay4YHBIX METOJIaX MO3HAHUS — HAOIIOIEHUH, U3MEPEHUH, MOJIETUPOBAHUH,3KCTIEPUMEHTE
(peanbHOM U MBICJICHHOM) U YMEHHUS IPUMEHSTH 3TH 3HAHUS; CPOPMUPOBAHHOCTH YMEHHUS
MPUMEHITh OCHOBHbBIE orepauu
MBICIIUTEIHHON NIEATENbHOCTU — aHAJIU3 U CHUHTE3, CpaBHEHHE, 0000IIeHne, cUCTeMaTU3aIuIo,
BBISIBJICHHE NMPUYMHHO-CIICACTBEHHBIX CBSI3€H — ISl M3y4EHUS! CBOMCTB BELIECTB U XUMUYECKUX
pEeaKIuii;
c(hOpMUPOBAHHOCTh YMEHUM: BBISBIISATH B3aUMOCBA3h XUMUYECKUX 3HAHUH C MOHATUAMU U
MPEJICTAaBICHUSIMU  JPYTUX E€CTECTBEHHO-HAYYHBIX MPEAMETOB JUIsi 0oJiee OCO3HAHHOTO
MMOHUMAHMS CYIIHOCTH MaTepHabHOTO €IWHCTBAa MHpA, HCIOJIb30BaTh CUCTEMHBIC 3HAHUS IO
OpraHUYECKON XUMUU i1 0OBACHEHUS U MPOTHO3UPOBAHMS SIBJICHUN, UMEIOUINX €CTECTBEHHO-
Hay4YHYIO TPUPOLLY;
chOpPMUPOBAHHOCTh YMEHUIl: TPOBOAUTH pPACU€Thl MO XUMHUYECKHUM dopMmyaaM U
YPaBHEHUSM XHMHUYECKUX PpEaKIUi C HCIOJIb30BaHHEM (PU3NYECKUX BEIHMYMH (Macca, 00BEM
ra3oB, KOJHMYECTBO BEIIECTBA), XapaKTEPU3YIOUIUX BEIIECTBA C KOJMYECTBEHHOIH CTOPOHBI:
pacuéThl MO HAXOXKIACHUIO XMMHUYECKOH (POPMYJIbl BEUIECTBA MO HW3BECTHBIM MAacCOBBIM JOJISIM
XUMUYECKUX 3JIEMEHTOB, MTPOAYKTaM CrOpaHus, INIOTHOCTU T'a3000pa3HbIX BEIIECTB;
Cc(OPMHUPOBAHHOCTh YMEHMH: MPOTHO3UPOBATh, aHAIM3HPOBATh M OLICHUBAThH C MO3UIMHA
9KOJIOTUYECKON 0€30MacHOCTH TOCIEACTBUS OBITOBOW M MPOM3BOJACTBEHHOM J€ATENBbHOCTH
YeJloBeKa, CBS3aHHOM ¢ MepepaOOTKON BEIIECTB, HCMOJIb30BaTh IOJYYEHHbIE 3HAHUS Ui
MPUHATHUS TPAMOTHBIX PEICHUH MpoOIeM B CUTYalUsIX, CBA3aHHBIX C XUMHEH;
Cc(OPMHUPOBAHHOCTh YMEHHUIl: CAMOCTOSATENIHO IUIAHUPOBATh M MPOBOAUTH XMUMHUYECKUN
HKCMEPUMEHT (TIOJy4eHUE U N3YYEeHUE CBOWCTB OPraHNUECKUX BEIIECTB, KAUECTBEHHBIE PEaKIHH
YIJIE€BOJOPOJOB PA3IMYHBIX KJIACCOB M KUCIOPOJCOAEPKALIUX OPraHUYEeCKUX BELIECTB,
pelieHre HKCHEPpUMEHTAJbHBIX 3a7ad 10 PAcCHO3HABAHUIO OPraHUYECKUX BEIIECTB) C
coOmoileHueM TpaBuwil  Oe30macHOro  oOpalieHMs ¢ BelmlecTBaMH M J1aOOpPaTOPHBIM
oOopynoBaHuemM, (opMyaHpoBaTh IENIb HCCIEA0BAaHMS, NPEACTABIATh B Pa3IU4HON (opme
PE3yIBTaThl KCIIEPUMEHTA, aHATTU3UPOBATH U OLICHUBATh UX I0CTOBEPHOCTH;
c(OpPMHUPOBAHHOCTh YMEHHUI:
coOmoaTh MpaBUiIa SKOJIOTHYECKU I1eIeCO00Pa3sHOTO IMOBEAEHUS B OBITY M TpPYIOBOU
NESITEIBHOCTH B LEISIX COXPAaHEHUs CBOETO 3/I0POBbs, OKPY)KAIOLIEH INPUPOJHOW Cpensl U
JOCTHKEHHS €€ YCTOMYHMBOTIO Pa3BUTHUS,



OCO3HAaBaTh OIACHOCTh TOKCUYECKOTO AECHCTBUS HAa >KMBBIE OPraHU3Mbl OMNPEACIIEHHBIX
OPraHUYeCKHUX BELIECTB, MOHUMas cMbIca nokasaresns 11/IK;

aHAIM3MPOBATh  IE€TECOO0pPa3HOCTh  NMPUMEHEHUS  OPraHWYeCKHMX  BEIIeCTB B
MIPOMBIIIJIEHHOCTH U B OBITY C TOYKHU 3PSHHSI COOTHOIIICHUS PUCK- TT0JIh34,;

c(OPMHUPOBAHHOCTh YMEHUM: OCYIISCTBIIATH IICJICHANPABICHHBIA IMOUCK XHUMHYECKON
nH(OpPMAMK B Pa3IMYHBIX UCTOYHUKAX (HaydyHas W y4eOHO- HaydHas JTUTEpaTypa, CpeicTBa
MaccoBoil wHpopManuu, WMHTEpHET W JOpyrue), KPUTHUSCKA aHAIM3HUPOBATH XUMHUYECKYIO
nH(pOopMaIHIo, TepepadaThiBaTh €€ M MCIOIh30BaTh B COOTBETCTBHUU C IMOCTABJICHHOHN y4eOHOM
3aJ1a4ci.

11 KJIACC

[IpeameTHbie pe3ynbTaThl OCBOEHUA Kypca «OOmas W HeopraHWYecKas XUMHS)
OTpaXkaroT:

c(hopMUPOBAHHOCTH MIPEICTABIICHUI: O MaTEPUATBHOM €IMHCTBE MUPA, 3aKOHOMEPHOCTSIX
Y MO3HABAEMOCTH SIBJICHUM MPUPOJIBI, O MECTE€ M 3HAYCHUU XMMHUHU B CUCTEME €CTECTBEHHBIX HAYK
u e€ poiu B O0OECIEUCHUH YCTOWYMBOTO PAa3BUTHs, B PEIICHHH TPOOJIEM HSKOJOTUYECKOH,
SHEPreTUYECKOM U TIMIIEBOM O€30MaCHOCTH, B Pa3BUTUU MEAMIMHBI, CO3JaHUM HOBBIX
MaTepHaos, HOBBIX HCTOYHUKOB SHEPIuH, B obecrneyeHn palMOHAIIBHOTO
MIPUPOJIOTIONIL30BaHUS, B (DOPMUPOBAHIN MUPOBO33PEHUS U
o0mmIel KyJIbTypbl YEJIOBEKa, a TAKXKe JKOJIOTHUECKH OOOCHOBAHHOTO OTHOIICHHSI K CBOEMY
370POBBIO U IPUPOTHOM CPEAE;

BJIAJICHUE CHUCTEMOW XUMHUYECKUX 3HAHHUM, KOTOpas BKJIIOYAET: OCHOBOIOJATAOIINE
MOHATUS — XUMUYECKUN JIEMEHT, aTOM, SIIPO aTOMa,W30TOIIbI, DJIEKTPOHHAs 000JI0YKa aToMa, S-,
p-, d-aToMHBIC OPOUTAIH,0CHOBHOE U BO30Y)KAEHHOE COCTOSIHHSI aTOMa, THOPHIN3AIINS aTOMHBIX
opOuTanei, WMOH, MOJIEKYJia, BaJIEHTHOCTh, 3JIEKTPOOTPUIIATEILHOCTh, CTENEHb OKHCJICHUS,
XUMUYECKasi CBsI3b (KOBAJIGHTHAs, WOHHAs, METAJUIMYECKas, BOJOPOJHAs), KPHUCTAJUIMUECKast
pelIETKa, XMMHUYECKasi PeaKUusi, PaCTBOP, AJIEKTPOIUTHI, HEANEKTPOIUTHI, AIEKTPOJIUTHUYECKAS
JMCCOLIMAIMs, CTETIEHb AUCCOIMAlMM, BOJIOPOJAHBIA TMOKA3aTeNb, OKUCIUTEIh, BOCCTAHOBUTED,
TEIJIOBOM 3(P(HEeKT XUMHUUYECKOW pEeaKIuu, CKOPOCTh XUMHUUYECKOW pPEakIHH, XUMHUYECKOE
paBHOBECHE; TECOPUU W 3aKOHBI (TEOPHS DJICKTPOJUTHYECKON TUCCOIHMAIUH, MEPHOINYSCKUMA
3akoH JI.JI. MeHnneneeBa, 3aKOH COXpaHEHHMS MacChl BEIIECTB, 3aKOH COXpPAaHEHUS U
MpEBpAICHUS SHEPTUU MIPU XUMUYECKUX PEAKIUAX, 3aKOH TTOCTOSHCTBA COCTaBa BEUIECTB, 3aKOH
JNEHCTBYIOIIUX Macc), 3aKOHOMEPHOCTH, CHMBOJHYECKHUU S3BIK XHMHH, MHPOBO33PEHYECKHE
3HAHMUS, JIeKAIIUE B OCHOBE MOHUMAaHUS MPUUYMHHOCTH U CUCTEMHOCTH XMMHWYECKHUX SIBIICHUU;
COBPEMEHHBIE NPEICTABICHUS] O CTPOCHUM BEIIECTBA HA aTOMHOM, MOHHO- MOJIEKYJISPHOM H
HaIMOJIEKYJSIPHOM  YPOBHSIX; MPEJICTaBICHUA O MEXaHMW3Max XHMHUYECKUX pEeaKUui,
TEPMOJIMHAMUYECKMX M KHHETHMYECKHX 3aKOHOMEPHOCTAX HX MPOTEKAaHHUS, O XUMHUYECKOM
PaBHOBECHH, PAcTBOpax M JUCHEPCHBIX CHUCTEMax; (PaKTOJIOTHYECKHUE CBEACHHS O CBOMCTBAX,
cocTaBe, MOJy4eHUH M 0e30MacHOM HCIIOJIb30BAHUU BaKHEHIINX HEOPraHWYECKHX BEILIECTB B
OBITY W TPAKTUYECKOHN NEATENbHOCTH YelIOBEKa, OOIIMX HAYYHBIX MPUHIIUIAX XUMHYECKOTO
MPOU3BOJCTBA;

c(hOpMUPOBAHHOCTh YMEHHUIA: BBISBIISITh XapaKTEpHbIE MPU3HAKU MMOHATHI, YCTaHABIUBATD
X B3aMMOCBS3b, HCIIOJB30BAaTh COOTBETCTBYIOLIMWE IOHATUSA IMPU ONUCAHUU HEOPraHUYECKHUX
BEIIECTB U UX IIPEBPALLECHUM;

c(hOpPMUPOBAHHOCTh YMEHHS HCIIOIH30BaTh XUMHYECKYIO CHUMBOJIMKY JJSl COCTaBICHUS
(dbopMyn BeIIECTB M YpPaBHEHHN XHMHUYECKUX pEAKIUN, CUCTEeMATHUECKYI0 HOMEHKIATYpy
(IUPAC) u TpuBHaibHbIC Ha3BaHUS OTICIbHBIX BEIICCTB;

c(hOpPMUPOBAHHOCTH YMEHUS OINPENEISITh BAJICHTHOCTh U CTENICHb OKHCICHUS XUMHUECKUX
2JIEMEHTOB B COCIUMHEHUSX, BHJ XHMHYECKOW CBsI3M (KOBaJICHTHAs, MOHHAS, METAJTMYCCKas,
BOJIOPOJIHAS ), TUTI KPUCTAJUTHUECKON PEIIETKH KOHKPETHOTO BEIIEeCTBA;



C(OPMHUPOBAHHOCTh yMEHHSI OOBSACHATH 3aBHCUMOCTh CBOWCTB BEIIECTB OT BHJA
XUMUYECKON CBS3M M TUINA KPUCTAIUTMUECKOW PEIIETKH, OOMEHHBIH W JOHOPHO-AKIIETITOPHBIN
MeXaHU3MBbI 00pa30BaHUS KOBAJICHTHON CBSI3H;

c(OPMHUPOBAHHOCTh YMEHHH: KIACCH(HUIMPOBATH: HEOPraHMYECKUE BEILIECTBA IO UX
COCTaBY, XMMHUYECKUE PEAKIUHU IO PA3JIMYHBIM MpPU3HAKAM (YUCIy U COCTaBY pearupyrouux
BEIIECTB, TEIUIOBOMY OJ(PQEKTy peakuud, H3MEHEHHUIO CTETICHEH OKHCICHHS 3JEMEHTOB,
00paTUMOCTH, YYaCTHIO KaTaju3aTopa W JpPYrue); CaMOCTOSITEIbHO BBIOMpPATh OCHOBAHUS M
KPUTEPHH [T KJIacCU(DUKAIIHN U3y9aeMbIX BEIIECTB I XUMHUYECKUX PEAKIINN;

cOpPMHUPOBAHHOCTh YMEHHUSI PACKPBIBATH CMBICT Mepuoandeckoro 3akoHa J[. U.
MenneneeBa U JI€MOHCTPUPOBATH €0  CHUCTEMATU3HUPYIOLIYIO, OOBSICHUTEIbHYIO U
MIPOTrHOCTUYECKYIO (PYHKIINH;

c(OpMUPOBAHHOCTh YMEHHI: XapaKTepu30BaTh 3JIEKTPOHHOE CTPOEHHE aTOMOB M MOHOB
XUMHUYECKUX JJIEMEHTOB INepBOoro—4erséproro mnepuonos Ilepmoamueckoit cucremsr JI.H.
MenpeneeBa, UCIONb3ysl NOHATUSA
«QHEPreTUYECKUE YPOBHU», «IHEPTETHUCCKUE IMOIYPOBHHY», «S-, P-, - aTOMHBIC OpOUTANIM»,
«OCHOBHOE€ M BO30YXJIEHHOE DHEPreTUUYECKUE COCTOSIHHMSI aTOMay; OOBSICHITh 3aKOHOMEPHOCTH
W3MEHEHHs CBOWCTB XMMHWYECKHMX D3JEMEHTOB M MX COEAMHEHMH MO NEepHoJaM M TIpynmnam
[Tepnoanueckoit cucremsl /. 1. MenneneeBa, BaJ€eHTHbIE BO3MOXKHOCTH aTOMOB JJIEMEHTOB Ha
OCHOBE CTPOEHHMSI UX JIEKTPOHHBIX 000JIOUEK;

chOpMUPOBAaHHOCTh YMEHHUMH: XapaKTepu3oBaTh (OMHUCHIBATh) OOLIME XUMHYECKHE
CBOWCTBA BEUIECTB PA3JIMYHBIX KJIACCOB, MOATBEPKJIATh CYIIECTBOBAHME TI'€HETHMYECKOW CBS3HU
MEXAY HEOPraHM4E€CKMMHM BEIIECTBAMHUC MIOMOIIBIO YPABHEHUM COOTBETCTBYIOINUX XUMHUYECKUX
pEeaKIuii;

C(OPMHPOBAHHOCTb YMEHHS PACKPBIBATH CYIIHOCTh: OKUCIUTEIBHO- BOCCTAHOBUTEIBHBIX
peaKIuii MOCPEACTBOM COCTABIICHHUS AJICKTPOHHOTO OajlaHCa 3TUX PEaKIHMi; peakIuii HOHHOTO
oOMeHa MyTEM COCTABJICHUS HUX MOJHBIX W COKPALIEHHBIX HOHHBIX YPaBHEHMI; peakiui
THJIPOJIN3a; PEAKIMHA KOMIIEKCOOOpa3oBaHUs (Ha MpHUMEpe TUAPOKCOKOMIUIEKCOB LHMHKA WU
ATIOMUHHS);

C(OPMHUPOBAHHOCTb yMEHHUS OOBACHATh 3aKOHOMEPHOCTU NPOTEKAHUS XUMHUYECKUX
peakuuii ¢ y4€TOM HUX DHEPreTUYECKMX XapaKTCPUCTHK, XapaKTep HW3MEHEHHs CKOpPOCTH
XUMUYECKON PEeaKLMU B 3aBUCUMOCTH OT Pa3JIMYHBIX (PAaKTOPOB, a TAK)KE XapaKTep CMEILEHUs
XMMUYECKOI0 PAaBHOBECHS O] BIMSHUEM BHEIIHUX Bo3aelcTBui (mpuHiui Jle llarense);

Cc(OPMHPOBAHHOCTb YMEHHsI XapaKTepU30BaTh XMMHUUECKHE PEAKILIMH, JIe)KAIMEe B OCHOBE
IIPOMBIIIJIEHHOTO MOJIyYE€HUsI CEPHON KUCIJIOTHI, aMMHAKa,
oOmye HayyHble NPUHIUIBI XUMHUYECKUX IMPOMU3BOJCTB; LEIECOOOPa3HOCTh IMPUMEHEHHS
HEOPraHMYeCKUX BELIECTB B IPOMBIIUIEHHOCTH U B OBITY C TOUYKH 3PEHHUS COOTHOLICHUS PUCK-
10J1b33;

c(OPMHUPOBAHHOCTh BJIA/ICHUS CUCTEMON 3HaHUI O METOJJaX HAYYHOTO MO3HAHUS SBJICHUH
OpUpoasl — HaOMIOJeHHe, H3MEepeHHe, MOJEIUpPOBaHMEe, OHKCIEPUMEHT (peajbHbll U
MBICJICHHBIH), UCHOJIb3YeMbIX B €CTECTBEHHBIX HAyKax, YMEHHs MPUMEHSTh 3TU 3HAHUS IPH
HKCIIEPUMEHTAIbHOM HCCIIEZIOBAHUM BEIECTB U I OOBACHEHMS XUMHUECKUX SIBICHU,
MMEIOIIMXMECTO B IIPUPOJIE, IPAKTUYECKON ACATEIIBHOCTU YEJIOBEKA U B IIOBCEAHEBHOMKU3HY,

Cc(OPMHUPOBAHHOCTh YMEHHUS BBISIBIISATH B3aMMOCBSI3b XMMUUYECKHX 3HAHUN C MOHATHIMU U
NPEICTaBICHUSAMU JIPYTUX €CTECTBEHHO-HAyYHBIX TNPEAMETOB s 0Oojee OCO3HAHHOTO
[IOHMMAaHMs MaTEPUAIBHOTO €IUHCTBA MUPA;

c(OPMHUPOBAHHOCTb YMEHUS IPOBOJIUTH PACUETHI: C UCIIOIb30BaHUEM MOHATUH «MaccoBas
JI0JIs1 BEILIECTBA B PAacTBOPE» M «MOJISIPHAs KOHIIEHTPALMs»; MAacchl BellecTBa Wi 00bEMa rasza
110 U3BECTHOMY KOJMUYECTBY BEIIECTBA, Macce MM 00BEMY OJTHOTO M3 YYacCTBYIOIIMX B PEAKIHH
BEIIECTB; TEIJIOBOTO A(P(eKTa peaklnu; 3Ha4eHUsI BOJIOPOIHOIO [T0KA3aTelNsi PaCTBOPOB KHCIIOT
U IIeNoyeil ¢ M3BECTHOM CTEMEHbIO AUCCOLMAIMK; Macchl (00bEMa, KOJIMYECTBAa BEIIECTBA)
MIPOAYKTA pEaklMM, €CIM OJHO U3 UCXOJHBIX BEILECTB JAHO B BUJIE PACTBOpA C ONPEIEIEHHOU
MaccoBOM J0Jiel pacTBOPEHHOTO BEIIECTBA MM JIaHO B W30BITKE (MMEET MpPUMECH); TOJIU
BBIX0/1a MPOJYKTA PEAKIH; 00bEMHBIX OTHOILICHHUHN Ta30B;

c(OPMHUPOBAHHOCTh YMEHHUIl: CAMOCTOSTENILHO IUIAHUPOBATh M MPOBOAUTH XMMHUYECKHUN



SKCIEPUMEHT (IIPOBEACHNE peakLuii HOHHOTO 0OMEHa, MOATBEPKACHUE KaUECTBEHHOIO COCTaBa
HEOPraHMYECKUX BEILECTB, OIPECIIEHUE CPEbl PACTBOPOB BEIIECTB C NOMOIIbIO MHAUKATOPOB,
M3YYCHHUE BIUSHUS PA3IUYHBIX (PAKTOPOB HA CKOPOCTh XUMHUYECKOW PEaKIUH, pEIIeHUE
SKCIIEPUMEHTAJIbHBIX 33/la4 M0 TeMaMm «MeTtamibl»y 1
«Hemetainel») ¢ coOmtoieHHeM MpaBwil  O€30MAaCHOTO OOpalleHus C BelleCTBaMU |
nabopaTOpHBIM  000pyIOBaHUEM, (POPMYJIUPOBATH LETb HCCICAOBAHUS, MPEACTABIATh B
pa3nuyHOi (opMe pe3ynbTaThl SKCIEPUMEHTA, AHATU3UPOBATH M OIICHUBAThH MX JIOCTOBEPHOCTH;

c(hOPMHUPOBAHHOCTh YMEHHUH: COOIONATh MpaBUiIa TOJH30BAHUS XUMHUYECKON TIOCYION 1
nabopaTopHbIM 000pyIOBaHMEM, OOpaIIeHUsI C BEHIECTBAMU B COOTBETCTBUU C MHCTPYKUIUSIMHU
[0 BBIIOJHEHUIO JAa0OPATOPHBIX XUMUYECKUX OIBITOB, 3KOJOTMYECKH 1€]1eco00pa3HOro
MOBEJIEHUs B OBITY U TPYJOBOHM NEATEIHLHOCTH B IIEJISIX COXPAHEHHUSI CBOETO
3I0pOBbsI, OKpY)Kalolleld NPUPOJHOW CpeIpl U JOCTH)KEHHS €€ YCTOWYMBOTO pa3BUTHS,
OCO3HABaTh OMACHOCTh TOKCHYECKOTO JCHCTBUSI Ha JKUBBIE OPraHU3MBbI OMPEICIEHHBIX
HEOpraHWYECKUX BEIECTB, TOHMMas cMbIch nokazarens [IJIK;

c(hOpMUPOBAHHOCTh YMEHMI: OCYIIECTBISATh IEJICHANPABICHHBIA MOUCK XUMHYECKOU
nH(popMallMy B pa3iMYHBIX UCTOYHUKAX (HayyHas M y4eOHO- HaydHas JUTepaTypa, CpeicTBa
MaccoBoii wuH(popMmanuu, WHTEpHET W Apyrue), KPUTHUYECKH aHAIM3UPOBATH XUMHUYECKYIO
nHpopMaIuo, nepepadaTeiBaTh €€ M UCIOJIH30BAaTh B COOTBETCTBUU C TOCTABJIICHHOW Y4eOHOMU
3a7a4en.



TEMATHUYECKOE IINTAHUPOBAHHME10

KJIACC
KonunyecTBo yacos DJIeKTPOHHbIE
Ne HanmeHoBaHMe pa3je/ioB U TeM KonTpouibHbie IpakTHueckue (uu¢posrIe)
n/n NPOrpaMMblI Beero paGoThI paGoThI o0pa3oBaTe/bHbIe
pecypchbl
Paznen 1. TeopeTuueckne 0CHOBBI OPraHNYeCcKOil XUMHH
[Ipeamer opraHn4ecKoN XUMHH. bubnuoreka [IOK
1.1 Teopusi cTpoeHUS OPraHUYECKUX 8 https://myschool.edu.ru/
coequHeHuil A. M. byrieposa
Hroro mo paznmeny 8
Pa3nen 2. YrieBoaopoasbl
2.1 [IpenenbHbIC YTIEBOIOPOIBI — 5 bu6mmoreka [JOK
AJIKaHbI, [MKI0AIKAHEI https://myschool.edu.ru/
2.2 HenpenenbHbie yriieBo10poIbI: 14 1 bu6mmoreka [IOK
AJIKEHbI, AJIKAJMEHBI, AJIKUHbI https://myschool.edu.ru/
2.3 ApomMaTHYEeCKHe YIIeBOI0POIbI 8 bubmuorexa [JOK
(apeHsrn) https://myschool.edu.ru/
2.4 [IpupoaHbIE UCTOYHUKH 4 bubnuoreka [IOK
YIJIEBOIOPOIOB U MX MepepaboTka https://myschool.edu.ru/
2.5 I"amorennpoun3BoaHbIE 4 1 bubnuorexa IIOK
yIJIEBOJIOPOJIOB https://myschool.edu.ru/
Hroro no pazneny 35
Pazgen 3. Kuciiopoacoaep:xamue opraHu4eckne coenHeHMs
3.1 Crnuptsl. ©eHon 11 1 bubnuorexa [IOK



https://myschool.edu.ru/
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https://myschool.edu.ru/
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https://myschool.edu.ru/

KapOoHumbHBIE COSTUHEHMS:

bu6moreka [IOK

3.2 aNpJIeru/bl U KeToHbI. KapOoHOBBIC 21 https://myschool.edu.ru/
KucIoThL. CrioskHbIe YQUpHL. JKUpHI
3.3 YrineBoas 9 bubnmoreka [JOK
https://myschool.edu.ru/
Hroro no pazgeny 41
Paznen 4. A3orconeprkaiiue OpraHnuvecKkue coeIuHeHus!
4.1 AMMWHBI. AMHHOKHCITOTBI. bemku 12 bu6moreka [{OK
https://myschool.edu.ru/
Hroro mo pazmeny 12
Pa3nen 5. BoicokomoJiekyasipHble COeIUHEHUs
5.1 BricokoMoeKyIsapHbIE COCTUHEHHS 6 bubmuorexa [JOK
https://myschool.edu.ru/
Hroro o pazmeny 6
OBIIEE KOJIMYECTBO YACOB I1O 102

I[TPOTPAMME
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https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

11 KJIACC

KoanyecTBo yacoB DJIeKTPOHHbIE
Ne i/ HanmeHoBaHMe pa3je/ioB U TeM KouTposbHbIe IpakTHuecKme (uu¢posrIe)
NMPOrpaMmblI Beero paGoThI paGoThI o0pa3oBaTe/ibHbIE
pecypchl
Paszjnen 1. Teoperuueckue 0CHOBbI XUMHU
Crpoenue atoMa. [lepuoanueckuit
1.1 3akoH u [leproandeckas cucrema 9
XUMHUYECKuX deMeHToB /I, U.
MenneneeBa
1.2 Ctpoenue BemecTna. 14 1
MHuoroo6pa3ue BemecTB
1.3 XUMHUYECKUE PEAKITUN 21 1 3
Hroro mo pazmeny 44
Pa3nen 2. Heopranuveckasi XuMusi
2.1 HemeTtannsl 42 1
2.2 MeTannsl 36 2
Utoro no pazneny 78
Pa3znea 3. XumMud u JKU3Hb
3.1 Metoapl MO3HAHUSI B XUMUH. XUMHUSIHU 14
JKU3Hb
Hroro no pazneny 14
OBILIEE KOJIMYECTBO HACOB I10 136 4 8

I[TPOTPAMME







MNOYPOYHOE IINTAHUPOBAHHME10

KJIACC
KosmuecTBo yacos DJIeKTPOHHbIE
Ne Tema ypoka KonTpoabHbie IIpakTuyeckue Aata undgpossre
n/n Beero paGoThI paGoThI HU3y4YeHHUs o0pa3oBaTe/bHbIE
pecypcsl
[Ipenmer u 3HaUeHUE
OpraHNYeCKON XHUMUH, bubnuoreka [JOK
1 MPE/ICTaBICHUE O 1 https://myschool.edu.ru/
MHOT000pa3uu OpraHuyecKux
COeqUHEHNN
DIIEKTPOHHOE CTPOEHUE aToMa
yriiepoia (OCHOBHOE U bubmuorexa [JOK
2 BO30YKIEHHOE COCTOSIHUS). 1 https://myschool.edu.ru/
BasieHTHBIE BO3MOKHOCTH
aToma yriepozaa
XuUMHU4YECKas CBSI3b B
OPraHNYEeCKUX COCTUHCHUSX. bubmmoreka [IOK
3 MexaHu3Mbl 00pa30BaHUs 1 https://myschool.edu.ru/
KOBaJICHTHOM CBSI3H, CIIOCOOBI
pa3pbiBa CBs3e
Teopus crpoeHus bubnmoreka [JOK
4 OpPraHUYeCKUX COCTUHCHUN A. 1 https://myschool.edu.ru/
M. bytneposa
Bunbl uzomepuu: CTpykrypHas, bubnuorexa IIOK
5 MPOCTPAHCTBEHHAS. 1 https://myschool.edu.ru/
OneKkTpoHHbIE 3P PEKTHI B



https://myschool.edu.ru/
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MOJIEKYJIaX OPraHUYECKHUX
COEIMHEHUI

[IpencraBnenue o
KIaccuuKanuu |

bu6mmoreka [IOK

6 CHCTeMaTHUYeCKast https://myschool.edu.ru/
nomenkiarypa (IUPAC)
OpPraHHYECKUX BEIIECTB

7 Knaccudukanus peakmuii B bubnuorexa [JOK
OpPraHUYeCKOH XUMUH https://myschool.edu.ru/

8 CucreMmaruzamus 1 00o01eHne bu6moreka [IOK
3HAHMI TI0 TeMe https://myschool.edu.ru/
AJKaHBI: TOMOJIOTUYECKUH P,
obmas hopmyna,

9 HOMEHKJIaTypa U U30MEPHS, bubmuorexa [JOK
JIIEKTPOHHOE U https://myschool.edu.ru/
MIPOCTPAHCTBEHHOE CTPOCHHUE
MOJIEKYJT

10 du3nYecKre U XUMUYCCKUE bubmuorexa [JOK
CBOJCTBA aJIKaHOB https://myschool.edu.ru/
Haxoxnenue ankaHoB B bu6mmoreka [IOK

11 npupoje. CriocoObl MOTy4eHUS U https://myschool.edu.ru/
MIPUMEHEHHE aTKaHOB
[uknoankaHsl: 00mas
(dbopmMyna, HOMEHKIATypa U

12 HU30MepHsi, 0COOEHHOCTH bubmuoreka [JOK

CTPOEHUS U XUMUYECKHX
CBOMCTB, CIIOCOOBI MOTYYSHUS U
IIPUMEHEHHE

https://myschool.edu.ru/
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Pemrenne pacy€THbIX 3a1a4 HA
OIIPENIETICHUE MOJIEKYIISIPHOU
(hopMyITBI OPraHuIECKOrO

bu6mmoreka [IOK

13 BEIIIECTBA MO MAaCCOBBIM JOJISIM https://myschool.edu.ru/
aTOMOB JJIEMEHTOB, BXOJISAIINX B
ero cocra. Cucremaruszanus
1 0000LIeHNEe 3HAHUM 10 TeMe
AJKEHBI: TOMOJIOTHYECKHUM psL,
oburas popmyna,

14 HOMEHKJIaTypa, JIEKTPOHHOE U bubmuotexa [JOK
MPOCTPAHCTBEHHOE CTPOCHUE https://myschool.edu.ru/
MoJiekya. CTpyKTypHasi ¥ IKC-
TpaHC-U30MEPHSI AJTKEHOB
dOu3zndecKknue 1 XUMUYECKHE bu6mmoreka [JOK

15 cBoiicTBa ankeHOB. [IpaBuio https://myschool.edu.ru/
MapkoBHHKOBA

16 CrocoObl MoTy4eHHS U bubmuorexa [JOK
[IPUMEHEHHE aJIKEHOB https://myschool.edu.ru/
[IpakTuueckas pabora Ne 1 mo bubnuoreka [IOK

17 teme "[NonyueHue sTuiIeHa U https://myschool.edu.ru/
W3Yy4YEHUE €ro CBOMCTB"
Pemenue pacy€THbIX 3a/1a4 Ha

18 OTIPEJEIIEHUE MOJIEKYIAPHOU bubnuorexa IIOK
(bOopMyIIBI OPraHHYECKOTO https://myschool.edu.ru/
BEIECTBA
AJKaJMeHbl: CONPSLKEHHbIE, bubmuoreka [JOK

19 M30JIMPOBAHHEIE, https://myschool.edu.ru/

KyMYJIMPOBaHHBIE.
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OCoGeHHOCTH AIIEKTPOHHOTO
CTPOCHHSI

20 XUMHUYECKHE CBOMCTBA https://lesson.edu.ru/04/10
CONPSKEHHBIX TUEHOB

21 CrocoObl TOJTy4YeHUS 1 https://lesson.edu.ru/04/10
MIPUMEHCHHE JTKaIUCHOB
AJKVHBI: TOMOJIOTHYECKHM P,
obmas popmyna,

22 HOMEHKJIaTypa, SJEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOCHUE https://lesson.edu.ru/04/10
MOJIeKYI, (pusnveckue
CBOMCTBA

23 XuMu4yeckue cBoiicTa https://lesson.edu.ru/04/10
AIIKUHOB

24 KadecTBeHHbIe peaknuu Ha bubmmoreka [IOK
TPOMHYIO CBSI3b https://myschool.edu.ru/

25 CrocoObl MoTy4eHHS U bubmuorexa [JOK
[IPUMEHECHHE aIKHHOB https://myschool.edu.ru/
Pemenue 3agau: pacué€rsl 1o bubnuoreka [IOK

26 YPaBHEHHIO XUMHUYECKOU https://myschool.edu.ru/
peakinuu

27 CucreMaru3anus 1 0000IIeHre bu6muoreka [JOK
3HaHUi 1o Teme https://myschool.edu.ru/
ApEHBI: TOMOJIOTUYECKUH P,
obmras popmyna, bubnunoreka [JOK

28 HOMEHKJIaTypa. DJEKTPOHHOE U https://myschool.edu.ru/

MNPOCTPaHCTBCHHOC CTPOCHUC
MOJICKYJI OcH30I1a U TOJIyOJ1a,
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ux (puznYecKue CBOMCTBA

29 XUMHYECKUE CBOWCTBA apPEHOB: bubnuoreka [IOK
peaKIyy 3aMeIeHUs https://myschool.edu.ru/
XUMHYECKHE CBOWCTBA apEHOB: bubnuoreka [IOK

30 peaKIyu MPUCOETUHEHNS, https://myschool.edu.ru/
OKHCJIEHHE TOMOJIOTOB OeH3071a

31 Oco06eHHOCTH XUMUYECKUX bubnuorexa [JOK
CBOWCTB CTHpOJIA https://myschool.edu.ru/
Pemenne pacu€rHbIx 3a1a4 Ha

32 OTIpe/ieIeHNue MOJICKYISIPHOM bu6morexa [IOK
(bOopMyITBI OPraHUYECKOro https://myschool.edu.ru/
BeIeCTBA

33 CriocoObl OTy4eHHS U bubmuorexa [JOK
[IPUMEHEHHE apEHOB https://myschool.edu.ru/
I'eHeTHueckas CBsI3b MEXKIY

34 pa3IMYHBIMU KJIACCAMHU https://lesson.edu.ru/04/10
yIJIEBOJOPOIOB
Pacué€rsl o ypaBHEHUSIM

35 XUMHUYECKUX PEAKIUH.
Cucrematnsanus u 00001eHue https://lesson.edu.ru/04/10
3HaHUH 1O TeMeE

36 [Mpupoansrii ra3. [lomyrHble https://lesson.edu.ru/04/10
He(TSIHbIE Ta3bl

37 KameHHBII yroiib 1 IPOAYKTHI https://lesson.edu.ru/04/10
ero nepepaboTKu
HedT1b 1 ciocoOsl eé

38 nepepabotku. [Ipumenenue https://lesson.edu.ru/04/10

MPOIYKTOB MepepabOTKH
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HeTH

39

T'enetndeckas cBsA3L MCKOY
Pa3iIMYHbIMH KjlaCCaMHU
yTJIEBOZIOPOJIOB

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

40

l"anorenonpons3BoHbIE
YTJIEBOJAOPOJIOB: 3JIEKTPOHHOE
CTPOCHHE; pEeaKIINHI
3aMelleHus TajJoreHa

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

41

JeicTBue menouent Ha
raJIOreHIIPON3BOTHBIE.
BzaumoneiictBue
JUTAJIOTCHAIKAHOB C MAarHUEM U
IIUHKOM

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

42

CucreMmaruzanus 1 00o01eHne
3HaHUH 10 pa3neny
"Yraesogopoab"

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

43

KonTtponbHas paboTa mo teme
"Yraesomopoab"

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

44

[IpenenpHBIC OTHOATOMHBIC
CIIHPTHI: TOMOJIOTHUECKHH PsiJI,
oOuras popmyna, CTpoeHue
MOJIEKYJI, U30MEpHUs,
HOMEHKJIATypa,
kiaccupukanus, pusnueckue
CBOMCTBA

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

45

XMUMHYECKHE CBOMCTBA
MPEIEIbHBIX OJJHOATOMHBIX
CIIUPTOB

https://lesson.edu.ru/04/10
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46

Crioco0bI mosty4eHus u
MPUMEHEHHE OJJHOATOMHBIX
CIIUPTOB

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

47

[IpocTtsie 3¢upsr:
HOMEHKJIaTypa U U30Mepus,
0COOEHHOCTH (PU3NYECKUX U
XUMUYECKUX CBOMCTB

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

48

MHOroaTroMHbIE CIIUPTHI:
STUJIEHTJIMKOJIb U TJINLEPUH, UX
(buznueckrue 1 XUMUYECKHe
CBOMCTBa

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

49

CriocoObl TTOTydeHHs 1
MPUMEHEHHE MHOTOATOMHBIX
CIIHPTOB

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

50

@DeHoJI: CTpOeHUE MOJIEKYIHI,
(u3nueckue cBOiCTBa.
ToxcuunocTs (penona

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

51

XuMuyeckue cBoicTBa (henona

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

52

Crnioco6bl nostyueHust u
pUMeHeHue (peHoa

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

53

[IpakTuueckas pabota Ne 2.
Permienune skcriepuMeHTaNbHbBIX
3a1a4 no teme "CrnupTsl U
¢denoms"

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

54

Cucremaruzanus u 00001eHue
3HAHUH 110 TEME

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

55

AJ'IL,Z[GFI/I,[[LI N KCTOHBI:
OJICKTPOHHOC CTPOCHUC

https://lesson.edu.ru/04/10
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KapOOHMIILHOU TPYIIIIHI;
TOMOJIOTUYECKHE PSIbI, 00IIast
dbopmyna, u3omMepus u
HOMEHKJIaTypa

56

AJNBACTUJIBI U KETOHBI:
(u3uUYeCcCKre CBOMCTBA;
peaKIuy MPUCOETUHEHUS

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

57

Peaknuu oxucienus u
KaueCTBEHHBIC PEAKIIHH
AJIBJIETHUI0B M KETOHOB

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

58

CriocoOblI mostyueHust
aNb/ICTU/IOB M KETOHOB

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

59

OMHOOCHOBHEIE TIPEICTHHBIE
KapOOHOBBIC KUCIIOTHI,
0COOCHHOCTH CTPOSHHSI UX
MOJICKYJI

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

60

N3omepus 1 HOMEHKIaTypa
KapOOHOBBIX KUCIOT, UX
(uznueckue cBoiicTBa

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

61

XUMHUYEeCKUe CBOMCTBA
IpCaACIbHBIX O THOOCHOBHBIX
Kap6OHOBLIX KHUCJIOT

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

62

OcoGeHHOCTH CBOUCTB
MYpPaBbUHOM KUCIIOTHI.
MHoroo6pasue kapOOHOBBIX
KHCJIOT

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

63

Oco0EHHOCTH CBOUCTB:
HETpeIeIbHBIX U

https://lesson.edu.ru/04/10
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apoOMaTU4YeCKHX KapOOHOBBIX,
TMKapOOHOBBIX,
THJIPOKCHUKAPOOHOBBIX KUCIIOT.
[IpencraBuTenu BhICIIMX
KapOOHOBBIX KUCIIOT

64

[ToHATHE O TPOM3BOIHBIX
KapOOHOBBIX KHCIIOT

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

65

CriocoOsl mostyueHus: u
MIpUMEHEHHE KapOOHOBBIX
KHCIIOT

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

66

CrnosxHble 3¢upsbL:
TOMOJIOTUYECKHH psiJl, oOras
dhopmyna, nzoMepus u
HOMEHKJIaTypa

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

67

dusnueckue U XUMUIECKHE
CBOMCTBa 3(hUpOB

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

68

Pemenue pacu€THbIX 3a1a4: 110
YPaBHEHUIO XUMHUECKON
peaxiuu, Ha ompeeNieHue
MOJIEKYISIpHOH (hOpMYJIbI
OpPraHHYECKOTO BEIeCTBa

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

69

[IpakTnyeckas padora Ne 3.
Pemenue sxcriepuMeHTaIbHBIX
3agau no teme "KapO6oHoBbIe
KucnoTel. CrnoxxHele 3gups"

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

70

XKupsr: crpoeHue, pu3NUECKUEH
XUMUYECKHE CBOMCTBA
(rumponus)

https://lesson.edu.ru/04/10
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OCoOeHHOCTH CBOWCTB JKUPOB,

71 COAEpKaIIUX OCTATKU
HETPeIeTbHBIX KUPHBIX https://lesson.edu.ru/04/10
KUCHoT. JKupsl B mpupoie
MpEl1a KaK COJIM BBICIIHX
KapOOHOBBIX KUCIIOT, UX

72 Moroiee aeiicteue. [Toustue o https://lesson.edu.ru/04/10
CUHTETHYECKHUX MOFOIIUX
cpenctBax (CMC)
I'enermueckas CBA3b

73 YTJIEBOJIOPOJIOB U bubmuorexa [JOK
KHCJIOPOCOAEPIKAIIIIX https://myschool.edu.ru/
OpPraHWYECKUX BEIIECTB

74 Pacuérel mo ypaBHEHHSIM bubmuorexa [JOK
XHUMUYECKHUX PEaKI[Hi https://myschool.edu.ru/

75 CucreMaru3anus 1 0000IIeHne bu6mmoreka [IOK
3HaHUH 110 TeMe https://myschool.edu.ru/
OO6mras xapakTepucTuKa

76 YIJ€BOIOB U Kiaccuukarms bu6mmoreka [IOK
yIJIEBOJOB (MOHO-, IH- U https://myschool.edu.ru/
TTOJIMCaxapuIbl )
MoHnocaxapuasl: pu3nuecKue bubnmoreka [JOK

77 CBOJCTBA U HAXOXKIEHUE B https://myschool.edu.ru/
pHUpojie
IIpuMeHeHue IioKo3bl, €€

78 3HAYCHUC B bubmuoreka [JOK

KHU3HCACATCIIBHOCTH
opraHusma

https://myschool.edu.ru/
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Hucaxapupl: caxaposa,

79 MajbTO3a U JTAKTO3a. bubnmoreka [JOK
Haxoxenue B npupoe u https://myschool.edu.ru/
MIPUMECHCHHE AUCAXaPUIIOB
[Tonucaxapuasl: cTpoeHue

80 MaKpOMOJIEKYJ, PUINICCKUE H bubnmoreka [JOK
XMMUYECKHE CBOMCTBA, https://myschool.edu.ru/
MIPUMEHEHHE

81 [TonsiTHEe 006 UCKYCCTBEHHBIX bubnuoreka [IOK
BOJIOKHAX https://myschool.edu.ru/
Pemenune pacueTHbIX 3a/1a4 Ha

82 ompeneseHue 07U BbIX0aa
MPOIYKTa PEAKI[HH OT https://lesson.edu.ru/04/10
TEOPETUICCKH BO3MOYKHOTO

83 Cucremaruzanus 1 06001IeHne https://lesson.edu.ru/04/10
3HAHHH 110 pa3eny
KoHTposabHas padoTa 1o Teme

84 "Kucnopoacoaepskaiime https://lesson.edu.ru/04/10
OPraHN4eCcKUe COeIUHEHUS"

AMuHBI: K1accudukanms,
CTPOCHHUE MOJIEKYJI, 00IIast

85 dopmyna, uzomepus, https://lesson.edu.ru/04/10
HOMEHKJIAaTypa U GU3NYECKUE
CBOMCTBA

86 XHUMHUYECKUE CBOMCTBA https://lesson.edu.ru/04/10
an(paTHUECKUX AMUHOB

87 AHMITUH: CTpOEHHE aHUIINHA, https://lesson.edu.ru/04/10

0COOEHHOCTU XUMHUYECKUX
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CBOMCTB aHUJIMHA

88

CriocoObI osTy4eHus u
NPUMEHEHHE aTU(PATHUSCKIX
aAMHHOB

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

89

AMHWHOKHCIIOTHI:
HOMEHKJIaTypa U U30MEpHUs,
(uznueckue cBoicTa.
OTtnenpHBIE IPEICTAaBUTENH O-
AMUHOKHCIIOT

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

90

XuMHYecKHe CBOMCTBA
aMHHOKHCIIOT, X
OMOJIOrMYeCcKOe 3HAUCHUE
amMuHOKHCIIOT. CHHTE3 U
TUPOJIN3 TICTITHIOB

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

91

benku kak nmpupoaHbIe
MIOJIUMEPBL; CTPYKTYPBI OEJIKOB

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

92

XUMHUYECKHE CBOIICTBA OEIKOB

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

93

AzoTcoepkamme
TreTEPOLUKINYCCKIE
coenuHeHus. HyknenHobie
KHCJIOTBI: COCTaB, CTPOCHHE H
Ouonoruyeckas poiib

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

94

[IpakTtuyeckas padorta Ne 4.
Pemenne sxcriepuMeHTaIbHbBIX
3a/1a4 1o TeMe
"A3oTcoepxaliue
OpraHUYecKUe coequHeHus"

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

95

[IpakTuyeckas padora Ne 5.

https://lesson.edu.ru/04/10
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Pemenne sxcriepuMeHTAIBHBIX
3aja4 1o teme "Pacno3HaBaHue
OpPraHUYECKUX COCTUHECHHM"

96

Kontponbnas padbora no reme
"AzoTcoepkanine
OpraHuYecKue coequHeHus"

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

97

OCHOBHBIE TTIOHSATHSA XUMHHU
BBICOKOMOJIEKYJISIPHBIX
COEIUHEHNN U METOIBI UX
CHHTE3a —II0JIMMEPHU3AIUA U
MOJINKOHJIEHCAITHS

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

98

IImacTtMmaccel. YTunusanus u
nepepaboTKa ImiacTuka

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

99

DJIacTOMEPHI: HATYPAJIbHBIN
CUHTETHYECKUE KaydyKH.
Pe3una

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

100

Bomokna: HaTypaJlbHEIC,
HNCKYCCTBCHHEIC,
CHHTCTHYCCKHUC. HOJII/IMCPBI
CIICHUAJIBHOI'O Ha3HAYCHMU A

bubmmoreka [IOK
https://myschool.edu.ru/

101

[IpakTuueckas padota Ne 6.
Pemienne skcnepuMeHTAIBHBIX
3aj1a4 o teMe "PacnosnaBanue
IJIaCTMAcC U BOJIOKOH"

bu6muoreka [JOK
https://myschool.edu.ru/

102

O06o01IeHre U cucTeMaTH3aus
W3YYEHHOTO MaTepuaia 1o Teme
"BbICOKOMOTIEKYIISIPHBIE
coeuHeHus"

bubmuoreka [JOK
https://myschool.edu.ru/
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OBIIEE KOJIMYECTBO YACOB
[NIOITPOI'PAMME

102




11 KJIACC

KoanuecTBo yacon DJIeKTPOHHBbIE
Ne Tema ypoka KonTpoabHbie IIpakTuyeckue Hata unQposkie
n/n Bcero | paGoThI paGoThI HU3y4YeHUS o0pa3oBaTe/bHbIE
pecypcsl

1 Atom. CocTaB aTOMHBIX S7Ep. 1 bubnuoreka [IOK
Xumudeckuit 3jeMenT. M30Torms! https://myschool.edu.ru/
CtpoeHnue 3eKTPOHHBIX bubnuorexa [JOK

2 000JI09€K aTOMOB, KBAHTOBBIE 1 https://myschool.edu.ru/
qucia
Knaccudukanus xumMmuaeckux bubmuotexa [JOK

3 3JIEMEHTOB (s-, p-, d-, f- 1 https://myschool.edu.ru/
AJIEMEHTHI)

4 Pacnipenenenmue 31eKTpOHOB 1O 1 bubmuorexa [JOK
aATOMHBIM OpOUTAIIAM https://myschool.edu.ru/
DNeKTpOHHBIC KOH(PUTYpAITUH bubmuorexa [JOK

5 aTOMOB 3JIECMEHTOB B OCHOBHOMH 1 https://myschool.edu.ru/
BO30YKJIEHHOM COCTOSIHUU
DneKTpOHHbIE KOHPUTypaluu bubnuoreka [IOK

6 HOHOB. 1 https://myschool.edu.ru/
DNEeKTPOOTPULIATEIBHOCTD
[Iepronnueckuii 3aKOH U
[lepuoanueckas cucrema

7 XUMHUUYECKUX diemMeHToB JI. U. 1 bubmuorexa [JOK
MeneineeBa, CBSI3b C https://myschool.edu.ru/
COBPEMEHHOU Teopuen
CTPOEHHMS aTOMOB
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3aKOHOMEPHOCTH U3MEHEHUS
CBOUCTB XUMHYECKUX 3JIEMEHTOB
1 00pa3yeMbIX HUMHUIIPOCTHIX U
CJIOKHBIX BCUICCTB

I10 TpyIIIaM U IepHoJaM

bu6mmoreka [IOK
https://myschool.edu.ru/

Cucremarusanus 1 00001IeHmne
3HAHUH 110 TEME

bu6moteka [IOK
https://myschool.edu.ru/

10

Bunel XxuMudeckoil CBSI3H.
Mexanusmbl  00Opa3oBaHUs
KOBAJICHTHOM CBSI3H.
BonopoHas cBs3b.
MexMoneKyIsapHbIe
B3aMOJEHCTBUA

bu6moreka [IOK
https://myschool.edu.ru/

11

BanenTHOCTS 1 BaJICHTHBIC
BO3MOKHOCTH aTOMOB. CBSI3b
ANEKTPOHHOU CTPYKTYPBI
MOJIEKYJI C UX T€OMETPUIECCKUM
CTPOCHHEM

bubmmoreka [IOK
https://myschool.edu.ru/

12

Hpe,[[CTaBJ'ICHI/ISI O KOMIIJICKCHBIX
COCIMHCHMUAX: COCTaB U
HOMCHKJIaTypa

https://lesson.edu.ru/04/11

13

BemectBa MOJICKYJIAPHOTO U
HEMOJICKYIIAPHOTO CTPOCHUS.
Tumnsr KPpUCTAITNINYICCKUX
PEeHICTOK U CBOICTBA BEIIECTB

https://lesson.edu.ru/04/11

14

Ilonstue o AUCTICPCHBIX
CUCTCMax. Hpe,[[CTaBJ'ICHI/IC 0
KOJJIOMJHBIX PaCcTBOPaAX

https://lesson.edu.ru/04/11
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HcrrHHbBIE paCTBOPHI:
HACBIIICHHBIC U

15 HEHACHIII[EHHBIE, https://lesson.edu.ru/04/11
PacTBOPUMOCTb.

Kpucramnoruaparsl

16 CrocoObl BEIpaKEHHS https://lesson.edu.ru/04/11
KOHIICHTPAIIUU PACTBOPOB
Pemenue 3agaq ¢
HCMOJIb30BAHUEM TTOHATHI

17 ""MaccoBasi JI0Jis1 PACTBOPEHHOTO https://lesson.edu.ru/04/11
BemiecTBa", "MossipHas
KOHIEHTparus"

18 Pemrenue 3amaq Ha cMelIeHue bu6mmoreka [{OK
pacTBOPOB. https://myschool.edu.ru/
Knaccudukanus n bu6mmoreka [JOK

19 HOMEHKJIATypa HEOPraHHYCCKHX https://myschool.edu.ru/
BEIICCTB
Knaccuduxkanus u bu6mmoreka [IOK

20 HOMEHKJIATypa OpraHUYeCKUX https://myschool.edu.ru/
BEIIICCTB

21 AMdoTepHbIe OpraHMYecKUe 1 bubnuoreka [IOK
HEOPraHUYeCKUe BEIeCTBa https://myschool.edu.ru/

22 CucreMaru3anus 1 0000IIcHNE bu6nmuoreka [JOK
3HAHHH TI0 TeMe https://myschool.edu.ru/
KouTponsHas paboTa o remam

23 "CrpoeHue aroma. bubnuorexa [IOK

[Iepuonnueckuii 3aK0H U
[Iepuonnueckas cucrema

https://myschool.edu.ru/
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XUMHUYECKHX 3jeMeHToB 1. U.
MemnpneneeBa", "Crpoenue
BemecTBa. MHOTOOOpa3ue
BemiecTB"

24

Knaccudukanus xuMmuaeckux
peaKkuuii B HEOPraHMYECKOM U
OpraHUYECKON XUMHH. 3aKOH
COXpaHEHUsI MaCChl BEIIECTB;
3aKOH COXPaHEHUS U
MIpEBpAICHUS] YHEPTUN TIPH
XUMHUYECKUX PEAKITUIX

https://lesson.edu.ru/04/11

25

Tennossie 3hPexThI
XUMHUYECKUX PEAKIIHM.
TepMoxuMuueckne ypaBHEHUS

https://lesson.edu.ru/04/11

26

Brrunciaenus mo YpaBHCHUAM
XUMHUYCCKUX peaKuHﬁ n
TEPMOXUMHUYCCKUM YPaBHCHUAM

https://lesson.edu.ru/04/11

27

CKOpOCTh XMMHUUYECKOHN PEaKIInu,
e€ 3aBUCUMOCTb OT Pa3IMYHbIX
¢dakropoB. Katanus u
KaTaJan3aToOphI

https://lesson.edu.ru/04/11

28

['omoreHHbIe U reTeporeHHbIe
peaxiuu

https://lesson.edu.ru/04/11

29

[Ipaktuyeckas padora Ne 1 o
Tteme "BinusiHue pa3nnyHbIx
(akTOpPOB HA CKOPOCTh
XUMUYECKOM peakiuu"

https://lesson.edu.ru/04/11

30

OO6patumeble U HeOOpaTUMBbIE

https://lesson.edu.ru/04/11
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peakuuu. XuMHUYECKOE
paBHOBECHE

[Ipaktuyeckas padora Ne 2 o

31 teme "BnusiHue pa3nnyHbIX
(baKTOpOB Ha MOJIOKECHUE https://lesson.edu.ru/04/11
XMMHUYECKOTO paBHOBecHS"

DNEeKTPOTUTHIECKAs

32 muccormanus. CUIIbHbIE U bubnuorexa [JOK
crabpie 3ekTpoauThl. CTerneHb https://myschool.edu.ru/
JMCCOIIAAITAT
HNoHHOE npounsBeieHne BOBI.

33 Cpena BOAHBIX pacTBOPOB. bubmuorexa [JOK
Bomopoausiii mokazaress (pH) https://myschool.edu.ru/
pacTBopa
I'maponus coneit. Peakiuu, bu6mmoreka [JOK

34 MIPOTEKAIOIINE B pACTBOPAX https://myschool.edu.ru/
AJIEKTPOJIUTOB

35 IM'uaponu3 GuHAPHBIX bubnuoreka [IOK
COCIMHCHUI https://myschool.edu.ru/
[Ipaktnueckas padora Ne 3 mo bubnuoreka [IOK

36 TeMe "XHUMUYECKHE PEaKIHUU B https://myschool.edu.ru/
pacTBOpax 3MEKTPOIUTOB"

37 DIEeKTPOOTPULIATENIEHOCTh U bubnmoreka [JOK
CTETICHb OKUCIICHUS https://myschool.edu.ru/
OkuCIUTENHHO-

38 BOCCTaHOBUTEJIbHBIE PEAKIIUH. bubnuorexa LIOK

Baxxneime okuciuTenu u
BOCCTaHOBUTEIN

https://myschool.edu.ru/
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39 MeTo 1 SIeKTPOHHOTO bubnmnoreka [JOK
(37IEKTOHHO-HOHHOT0) Oaranca https://myschool.edu.ru/

40 DNEKTPOIU3 pacTBOPOB U bubnmoreka [JOK
pacIiiaBoB BEIIECTB https://myschool.edu.ru/

41 Pemrenne 3amau pa3nuyaHbIX bubnuoreka [IOK
THIIOB https://myschool.edu.ru/

42 Pemenue 3ana4 pa3anuHbIX bubnuoreka [IOK
THIIOB https://myschool.edu.ru/
Cucremaru3zanus u 06001IeHIE bubmuotexa [JOK

43 3HaHUH 1Mo TeMe "XUMHUECKUE https://myschool.edu.ru/
peakuun"

44 KonTtponbHas paboTa mo teme bubmuorexa [JOK
"XUMHYECKUE peaKIuu" https://myschool.edu.ru/
[TonoxeHne HeMETAIIIOB B
[Tepuoanueckoii cucreme
XHMHUYECKUX 3aeMeHToB /I, 1.

45 MeneneeBa 1 0COOEHHOCTH https://lesson.edu.ru/04/11
CTPOEHUS UX aTOMOB.
du3nyecKkue CBONCTBA
HEMETAIIJIOB
ANoTponus HEeMETauIoB (Ha

46 puMepe KUCI0po/ia, CepHl, https://lesson.edu.ru/04/11
¢docdopa u yrieponaa)

Bonopona: monyuenue,

47 ¢bu3nvecKkrue 1 XUMHYECKHE https://lesson.edu.ru/04/11
cBoiicTBa. ['mapuasl

48 I"anmoredsl: HAX0XIEHNE B https://lesson.edu.ru/04/11

pUpoJe, CocoObl MOTYUYEHUS,
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¢bu3nvecKrue 1 XUMHYECKHE
CBOMCTBA

49

Xiop

https://lesson.edu.ru/04/11

50

l'anorenoBoAOpPOBI.
Baxwuerimmne
KHUCJIOPOJICOIEPIKAIINE
COCIMHEHUS TAJIOTCHOB

https://lesson.edu.ru/04/11

51

Kucnoponusie coennuenues
xJiopa

https://lesson.edu.ru/04/11

52

XnopoBogopoa. CossiHas
KHCIIOTA.

https://lesson.edu.ru/04/11

53

®dTop, Opom, o 1 ux
COCITMHEHUS

https://lesson.edu.ru/04/11

54

JlabopaTopHbie 1
MIPOMBIIIJICHHBIE CITIOCOOBI
MOJTyYCHUS TAJIOTE€HOB.
[IpuMeHeHue rajJoreHoB U X
COEeqUHEHNN

https://lesson.edu.ru/04/11

55

[IpakTuueckas padota Ne 4.
Pemrenne 3xcnepruMeHTaIbHBIX
3aza4 mo teme ""I"anoreusr"”

https://lesson.edu.ru/04/11

56

XaJILKOT€HEBI

https://lesson.edu.ru/04/11

57

Kucnopon: naboparopHsie u
MIPOMBIIIITIEHHBIE CTIOCOOBI
notyueHusi, Gu3ndecKue u
XUMUYecKue cBorcTBa. O30H.
[Ipumenenue kucnopoaa u
030Ha

https://lesson.edu.ru/04/11
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58 OKCHJIBI ¥ TIEPOKCH/IBI https://lesson.edu.ru/04/11

59 Perrenue 3a1a4 pa3inaHbIX https://lesson.edu.ru/04/11
THUIIOB
Cepa: HaxoXJIeHHUE B PUPOJIE,

60 CTIIOCOOBI IOTYIEHUS,
bu3MUecKre U XUMUYECKHE https://lesson.edu.ru/04/11
CBOICTBa

61 CepoBoiopo, Cyabhuabt https://lesson.edu.ru/04/11

62 Kucnopoacoaepxarye https://lesson.edu.ru/04/11
COEIMHEHUS CEPHI.

63 CepHHUCTBIN ra3 https://lesson.edu.ru/04/11

64 CepHbIi aHTHAPUI U CEpHAst https://lesson.edu.ru/04/11
KHCJIOTA
[TpakTuueckas padota Ne 5.

65 Pemenne sxcnepruMeHTaIbHBIX
3agad 1o teme "Cepa u eé https://lesson.edu.ru/04/11
coequueHus"

66 DJIeMEHTBI TIOATPYIIIBI a30Ta https://lesson.edu.ru/04/11
A30T: HaX0XJICHHUE B IIPUPO/IE,

67 CHOCOOBI ONyYECHHS,
(bu3nyecKre ¥ XUMHUYCCKHE https://lesson.edu.ru/04/11
CBOMCTBA

68 AMMMAK U COJTM aMMOHUS https://lesson.edu.ru/04/11
Kucnopozcoaepxariue

69 coenuHeHus a30Ta. OKCHIBI https://lesson.edu.ru/04/11
a3oTa

70 A3OTHasl KHCJIOTa U €€ CONU https://lesson.edu.ru/04/11
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71

IIpumeHeHue a3ota u ero
COCMHEHUI. A30THBIC
ynoOpeHus

https://lesson.edu.ru/04/11

72

dochop: HAXOKICHHEC B
MIPUPO/IE, CTIOCOOBI MOTYyYEHHUS,
@HBHHGCKHGIIXHMHHCCKHC
cBoiictBa. @ochuapl u Gochux

https://lesson.edu.ru/04/11

73

Oxkcunbt hocdopa,
dhocdhopconepkarire KUCIOTHI.
Conu dhochopHO KHCIOTHI

https://lesson.edu.ru/04/11

74

[Ipumenenne Gocdopa u ero
coenuaeHni. DochopHbIe
ynoOpeHust

https://lesson.edu.ru/04/11

75

[TpakTrueckas padota Ne 6.
Pemenue sxcriepuMeHTaIbHBIX
3aaa4 1o Teme "Azot u pochopu
HUX coequHeHus"

https://lesson.edu.ru/04/11

76

Yrieposa: HaX0KICHHE B
MIPHUPOJIe, AITIOTPOITHBIC

Mo uKanuu; GU3nIecKue u
XHMHYECKHE CBOMCTBA,
MIPUMEHEHHE

https://lesson.edu.ru/04/11

77

Oxcup yrnepona(Il), oxcug
yraepoaa(IV), yronbnas
KHUCJIOTa U €€ COJIU

https://lesson.edu.ru/04/11

78

PﬂHeHHCBaHaQPaSHHQHHX
THUIIOB

https://lesson.edu.ru/04/11

79

Kpemuuii: HaxoxeHue B

https://lesson.edu.ru/04/11
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MIPUPO/JIE, CIIOCOOBI MOTYYSHHUS,
(1)I/I3I/II-IGCKI/IG U XUMHWYCCKHUEC
CBOMCTBA

80

Oxkcun kpemuus(I1V),
KpEMHHEBasi KHCIIOTA,
CUJTMKATHI

https://lesson.edu.ru/04/11

81

[IpuMeHeHne KpeMHUS U €T0
coeaunennii. CTekIo, ero
MOJIy4Y€HUE, BUJIbI CTEKIIa

https://lesson.edu.ru/04/11

82

bop

https://lesson.edu.ru/04/11

83

Pemenue 3agau pa3nuaHbIX
THIIOB

https://lesson.edu.ru/04/11

84

CucreMaruzanys 1 0000I1eHne
3gagui o treme "Hemeramier"

https://lesson.edu.ru/04/11

85

KonTtponbHas paboTa 1mo teme
"Hemetaminer"

https://lesson.edu.ru/04/11

86

AnHanus pe3ynbTaToB
KOHTPOJILHOU paboThI,
KOPPEKIHsI OIIHO0K

https://lesson.edu.ru/04/11

87

[TonoxeHne MeTaIIoB B
[Tepurouueckoii cucreme
XUMHYECKHUX JIEMEHTOB.
OcoOGeHHOCTH CTPOEHUS
ANEKTPOHHBIX 000JI0YEK aTOMOB
METaJJIOB

https://lesson.edu.ru/04/11

88

O6mue gusndeckre CBONCTBA
MeTa/uioB. [IpumMeHenue
METaJUIOB B OBITY U TEXHHKE

https://lesson.edu.ru/04/11
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89

DNEKTPOXUMHUYECKUN PsijL
HanpspKeHU MeTtaiioB. O0me
CHIOCOOBI TIOJYYCHHS METAJNIOB

https://lesson.edu.ru/04/11

90

Crnasel MetasuioB. Kopposust
METaJJIOB

https://lesson.edu.ru/04/11

91

Pemrenne 3amau pa3nuyaHbIX
TUIIOB

https://lesson.edu.ru/04/11

92

OO01as XxapakTepucTuKa
MeTaioB | A-rpymibl
[Tepuoanueckoit CUCTEMBI
XUMUYECKUX DJIEMEHTOB.
Harpwuii u xanuii: nosyyeHue,
(buznyecknue u XMuMHUYECKUE
CBOMCTBa, MPUMEHEHHUE TIPOCTHIX
BEIIECTB U UX COCTUHEHUIN

https://lesson.edu.ru/04/11

93

Harpwuit u xanuit

https://lesson.edu.ru/04/11

94

COCI[I/IHGHI/IH HaTpHA U KaJlus

https://lesson.edu.ru/04/11

95

OO6mras xapakTepucTuka
MetaioB || A-rpynmsl
[Tepuoanueckoit cuCTEMBI
XUMHYECKUX JIEMEHTOB.
Maruuii ¥ KaJablii: IOJy4eHue,
(buznyecKkrue u XUMHUYECKUE
CBOMCTBA, IPUMEHEHNE TPOCTHIX
BEIIIECTB U UX COCIMHEHUI

https://lesson.edu.ru/04/11

96

Maruuii 1 ero coefUHEHUS

https://lesson.edu.ru/04/11

97

JKEcTKOCTh BOIBI M CIIOCOOEI €8
yCTpaHEHUS

https://lesson.edu.ru/04/11
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98

Kanpimii 1 ero coenuHeHus

https://lesson.edu.ru/04/11

99

ANIOMUHMIL: TIOJy4YeHHE,
¢bu3nvecKne 1 XUMHUECKUE
CBOMCTBA, IPUMEHEHNE

https://lesson.edu.ru/04/11

100

AmMdoTepHbIe CBOMCTBA OKCHUIAN
TUJIPOKCH]IA ATTFOMUHHS,
TUIPOKCOKOMIUIEKCHI
AITIOMUHUS, UX IPUMEHEHNE

https://lesson.edu.ru/04/11

101

O10BO U CBUHEI]

https://lesson.edu.ru/04/11

102

Pemenue 3agau pa3nuaHbIX
THUIIOB

https://lesson.edu.ru/04/11

103

[TpakTrueckas padota Ne 7.
Pemenne sxcriepuMeHTanbHbBIX
3a7a4 1o teme "MeTaibl
rJ1aBHBIX oArpymmn"

https://lesson.edu.ru/04/11

104

OOm1ast XapakTepuUCTUKA
METaJUIOB IOOOYHBIX IO PYIIIT
(b-rpynm) Ilepuoanyeckoit
CHCTEMbI XUMHUYECKHUX
AJIEMEHTOB

https://lesson.edu.ru/04/11

105

dusznyeckue 1 XUMHUUYECKHE
CBOMCTBA XpoMa u €ro
COG,[[I/IHGHI/II\/’I, HUX IPUMCHCHUC

https://lesson.edu.ru/04/11

106

CoenuHeHus xpoma.
3aBHCUMOCTb KUCIIOTHO-
OCHOBHBIX CBOMCTB U
OKHUCITUTEIBHO-
BOCCTAHOBHTEJIBHBIX CBOUCTB OT

https://lesson.edu.ru/04/11
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CTCIICHU OKHUCJICHHA MCTalllla

107 Mapranerg https://lesson.edu.ru/04/11
Baxxnenmme coeuHESHUS

108 Mmaprana. [lepmanranar kanus, https://lesson.edu.ru/04/11
€ro OKHCITNUTEIIFHBIEC CBOICTBA

109 Keneso https://lesson.edu.ru/04/11
dusnyeckre U XUMHYECKHE

110 CBOMCTBA MEIH U €€ https://lesson.edu.ru/04/11
COCIMHEHUH, UX IPUMEHEHHE
CoenuHeHns xeies3a.

111 [MonyueHue u MprUMeHEHUE https://lesson.edu.ru/04/11
CILIaBOB JKeme3a
OBP ¢ yyacTtueM coeiMHEHU

112 XpOMa, Maprasiia, xeie3a u https://lesson.edu.ru/04/11
MeIu

113 I'MapOKCOKOMILIEKCHI IIHHKA https://lesson.edu.ru/04/11
dusnyeckue U XUMUYECKHE

114 CBOMCTBA IMHKA U €T0 https://lesson.edu.ru/04/11
COCIMHEHUH, UX PUMEHEHHE

115 Cepebpo https://lesson.edu.ru/04/11

116 30110TO https://lesson.edu.ru/04/11

117 PryTh https://lesson.edu.ru/04/11
[IpakTtnyeckas padorta Ne 8.

118 Pemenue sxcriepuMeHTalbHbIX
3a/1a4 1o TeMe "Merasibl https://lesson.edu.ru/04/11
oOOYHBIX moArpymm"

119 Pemenue 3a1a4 pa3nuvHbIX https://lesson.edu.ru/04/11
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THUIIOB

O0001IeHUE U CUCTEMATU3ALIUS

120 M3yYCHHOTO MaTepualia 1o TemMe https://lesson.edu.ru/04/11
"Meramibr"
121 KontpospHas paboTa 1o teme https://lesson.edu.ru/04/11
"Meramibr"
AHanu3 pe3ynbTaToB
122 KOHTPOJIBHOW paboThI, https://lesson.edu.ru/04/11
KOPPEKIHsI OIHO0K
Pouts XuMuH B 00eCIIeUeHIH
YCTOMYHMBOTO Pa3BUTHUSA
123 yenoBevecTBa. [lonsTHe 0 https://lesson.edu.ru/04/11
HAYYHBIX METOaX
MCCIICIOBAHUSI BEIIECTB
HayuHble mpUHIHIIBI
OpraHM3alui XHMHYECKOTO
124 pou3BoACcTBA. [IpOMBIIILIEHHBIE https://lesson.edu.ru/04/11
CIOCOOBI MOTYUCHHSI BaXKHEHIITUX
BEIIIECTB
125 ITpou3BOACTBO CEPHOM KHUCIOTHI https://lesson.edu.ru/04/11
126 ITpou3BoaACTBO aMMHaKa https://lesson.edu.ru/04/11
127 [TpoMBINUTEeHHBI OpraHMYeCcKUuit https://lesson.edu.ru/04/11
CHHTE3
128 [Tpoun3BoacTBO MeTaHOIA https://lesson.edu.ru/04/11
129 [TepepaboTka HEehTH https://lesson.edu.ru/04/11
130 XUMUYECKOe 3arpsi3HeHNE https://lesson.edu.ru/04/11

oxpymaromeﬁ CpCabl U €TO
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IOCIICACTBUA

131

XHUMHUS U 310POBbE YEIOBEKA.
JlexapcTBEHHBIE CpEACTBA

https://lesson.edu.ru/04/11

132

Xumus nuiny. Poin xumuu B
obecrieueHny MUIIEBOI
0€e30MacHOCTH

https://lesson.edu.ru/04/11

133

KocMmernueckue n
napQgromMepHbIe CPEICTBA.
britoBasg xumus

https://lesson.edu.ru/04/11

134

XHUMHS B CTPOUTEIBCTBE.
Baxsneiimune cTpouTenbHbIE U
KOHCTPYKLMOHHBIE MATEPHAJIBI

https://lesson.edu.ru/04/11

135

XHUMHA B CENbCKOM XO3SHCTBE.
Opranndeckre 1 MUHEPATbHbBIE
ynoOpeHus

https://lesson.edu.ru/04/11

136

Cucremaruzanus 1 00001eHne
3HAHUH 110 TEME

https://lesson.edu.ru/04/11

OBIIEE KOJIMYECTBO YACOB
I[TOITPOI'PAMME

136
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YYEBHO-METOJIMYECKOE OBECIEYEHUE OBPA30OBATEJILHOIO
MPOLIECCA
OBSI3ATEJILHBIE VUEBHBIE MATEPHAJIBI JUISI YYEHUKA

e Xumus, 11 xnace/ Epemun B.B., Ky3emenko H.E., JIpo3nos A.A., JIyaun B.B.;non
penaxuueii Jlynuna B.B., O0miecTBo ¢ orpannueHHON
OTBETCTBEHHOCTHIO «[[PODA»; AkiimonepHoe o6mectBo «M31aTenbcTBO

«IIpocsemenne»

e Xumusi, 10 knacc/ Epemun B.B., Ky3smenko H.E., JIpo3nos A.A., Jlynun B.B.;nox
penaxuueii Jlyauna B.B., O0miecTBo ¢ orpaHnueHHON
OTBETCTBEHHOCTHIO «/[[PODA»; AkiimonepHoe o6mectBo «M31aTenbcTBO

«IIpocsemenue
METOIUYECKHUE MATEPUAJIBI JJIS1 YUYUTEJISA

Metonuueckoe nocobue k yueOnuky B. B. Epemuna, H. E. Ky3pmenko, B. . Tepenuna, A.
A.

HpoznoBa, B. B. Jlynuna «Xumus. YrioyoneHnusiil yposenb. 10 kinace»(aBropsl B. B.
Epemun,

B. 1. MaxonuHna, O. 1O. Cumonosa, 1. B. Epemuna, A. A. [{po3nos, 3. IO.

Kepumog).

Xumus: 10-11 xmace. [Tnanupyembie pesynbrathl. Cucrema 3aganuii. DI'OC/Kasepuna A.A.
Hsanoga P.I"., Jlo6potun 1.}O. — M.: [IpocBemienne

Curyarronnsie 3aganus o xumun: 8-11 kmaccer. ®I'OC / [Muuyruna I'.B. —



M.: Bako

Panenkuit A.M. lunakruueckuii Matepuan no xumuu i 10-11xmacco /A.M. Panerkuii-
M.:
[Ipocsemenue

NUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

https://edsoo.ru/mr-himiya/ https://lesson.edu.ru/04/10
https://resh.edu.ru/?ysclid=ImdvIOr719g819189649

https://lesson.edu.ru/04/11






