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1.ITOACHUTEJIBHAA 3AIINCKA
Pabouyas mporpamma 1o yueOHOMY mpeaMeTy «XHUMUs» pa3padoTaHa B COOTBETCTBHUH C:
- 3AKOH Ob OBPA3OBAHUMU (Ilocnennue wusmenenust ot 28.02.2025 Ne 30-D3)
http://pravo.gov.ru/proxy/ips/?docbody=&n  d=102162745 <« ®I'OC OOO Ilpuka3
MunucrepctBa npocsemieHust Poccuiickoit @eneparmmn ot 31.05.2021 Ne 287 «O6
YTBEpXKICHHH (DeepaibHOTO TOCYAapCTBEHHOTO 00pa30oBaTEIbHOrO CTaHIApTa OCHOBHOTO

obmero 00pazoBaHMs» (3apeructpupoBan 05.07.2021 No 64101)
http://publication.pravo.gov.ru/Document/ View/0001202107050027?ysclid=m8d3hu
hgcal63381116

- (denepanpHOil 00pa3zoBaTeNbHON mporpammoi (mpuka3z MunmpocBenienuss Poccuu ot
18.05.2023 Ne 371, B neiicTByromIEeH penakiuu), BKItodas (eaepaabHylo pabodyro MporpamMmmy
no'y

- Konunmenmust  mpenonmaBanuss  XMMMWUM  https://docs.edu.gov.ru/document/0b91a0fb
d7deae619ad552137f44dc3d

- ®I'OC COO IIpuka3z MunucrepctBa npocseuienus Poccuiickoit @enepanuu 17.05.2012 Ne
413 «O0 ytBepxkaeHuu (GenaepaibHOro TroCyJapCTBEHHOTO 00pa3oBaTeNbHOTO CTaHAapTa
cpenHero obuiero oopazoBanus» (pen. ot 12.08.2022 Ne 732, 3apeructpupoBan 12.09.2022 No
70034) http://publication.pravo.gov.ru/Document/ View/0001202209120008?ysclid=m8d3nv
wpcw487548963

- ®EJEPAJIbHBIM TEPEYEHh YUYEBHUKOB (ITpuka3 MuHHCTEpCTBA HPOCBEICHHS
Poccuiickoit ®@enepanuu ot 05.11.2024 Ne 769) http://publication.pravo.gov.ru/document/0
001202412120011

- IOJIOXKEHHEM O paboyeil mporpamme o0pa30BaTEIbHOW OpraHU3aIH.

[TporpamMa 1Mo XMMHUHM Ha YpOBHE CpeqHero obmero oOpa3oBaHHUs pa3paboTaHa Ha OCHOBE
TpeOOBaHUI K pe3yjibTaTaM OCBOEHHMS OCHOBHOM 00pa3oBaTeIbHOM IMPOrpaMMbl CPEIHEro

obuiero oopaszosanus, npeactasieHHbix B ®I'OC COO, ¢ yuerom Konueniuu npernogaBanus
ydaeOHOro mpeaMera «XuMHs» B 00pa3oBaTelbHBIX opraHu3anusax Poccuiickonr deneparumy,
pean3yloluX OCHOBHbIE 0Opa3oBaTelbHbIE MNPOrpaMMbl, M OCHOBHBIX IIOJIOKEHUI
dbenepanbHON paboueit mporpaMMbl BOCIIUTAHMUSL.

OCHOBY MOJX0/I0B K pa3padOTKe MPOrpaMMbl MO XUMUH, K OMPEETECHUI0 OO0IIeH CcTpaTernu
00y4yeHHsI, BOCIUTAHUS U PAa3BUTUSL OOYYAIOLIMXCS CPEACTBAMU YUeOHOTO MpeaMeTa «XUMUs»
i 10—11 knaccoB Ha 6a30BOM YpOBHE COCTaBHIIM KOHIeNTyadbHbIe nojoxenus ®I'OC COO
0 B3aUMOOOYCIIOBJICHHOCTH IIeJiei, copep)kaHus, pe3ylbTaToB OOy4YeHUs U TpeOOBaHHUU K
YPOBHIO ITOATOTOBKH BBIITYCKHUKOB.

B cooTBeTCTBUM € JAaHHBIMHU MOJOXKEHHUSAMH IMporpaMMa mo XuMuu (0a30BbI ypoBEHb) Ha
YPOBHE CpEeHETO 001Iero 00pa3oBaHUs:

yCTaHaBIWBaeT o0s3aTenbHOe (MHBApUAHTHOE) TMPEAMETHOE COJACp)KaHUE, OIpenemseT
KOJIMYECTBEHHbIE U KAUECTBEHHBIE €r0 XapaKTEPUCTUKU Ha KaXJI0M dTalre U3ydeHHs MpeaMeTa,
IPEyCMAaTPUBAET MPUHLIUIBI CTPYKTYPUPOBAHUS COACPKAHUS U PACHpPENEICHHs] €ro Io
KJlaccaM, OCHOBHBIM pa3JielaM U TeMaM Kypca;

JlaeT MPUMEPHOE pacripesieieHue yuyeOHBIX 4acoB 10 TEMAaTHYECKHUM pa3zeiaM, peKOMEHIYeT
MPUMEPHYIO TOCIIEeI0BATEIbHOCTh U3YUEHHUS OTAEIBHBIX TEM Kypca C YU€TOM MEKIIPEeIMETHBIX


https://docs.edu.gov.ru/document/0b91a0fb%20d7deae619ad552137f44dc3
https://docs.edu.gov.ru/document/0b91a0fb%20d7deae619ad552137f44dc3

U BHYTPUIIPEIMETHBIX CBSI3€H, JIOTMKK YYeOHOrO TWpoIecca, BO3PACTHBIX OCOOCHHOCTEH
obyyvaromruxcs 10 — 11 knaccos;

JaeT METOJIUYECKYI0 HMHTEpIPETAIHIo IeJiel M3ydeHHs] IMpeMeTa Ha YPOBHE COBPEMEHHBIX
IPUOPUTETOB B CHCTEME CPETHEro oOuero oopa3zoBaHMs, COACPIKATEIBHOM XapaKTEPUCTHKH
IUIAHUPYEMBIX PE3yJbTaTOB OCBOCHHS OCHOBHOW 00pa30BaTENbHOM MPOrpaMMBbl CPEIHETO
obmiero o0Opa3oBaHusi (JIMYHOCTHBIX, METANPEIMETHBIX, MPEJAMETHBIX), OCHOBHBIX BHJIOB
y4eOHO-TT03HABATEIHLHON JIEATEILHOCTH 00YYaIOUIerocs IO OCBOCHHUIO COJICPYKAHUS MPEIMETa.
[To BceM Ha3BaHHBIM TMO3HWIMSM B TPOTpaMMe 10 XUMHUH COOJIOJICHA MPEEMCTBEHHOCTHh C
dbenepanbHOl pabodveil MmporpaMMoil OCHOBHOTrO 00miero oopazoBaHus Mo XuMuu (mas 89
KJIACCOB 00pa30BaTeIbHBIX OpraHU3aIfii, 0a30BbIi YPOBEHB).

[IporpamMmMa 1Mo XMMHUU SIBISETCS OPUEHTHPOM JUISI COCTABICHHUS PabOYMX MPOrpamMM, aBTOPHI
KOTOPBIX MOTYT TPEAJIOKHUTh CBOM MOJIXOA K CTPYKTYPUPOBAHHUIO M IOCIEIOBATEIHLHOCTH
U3y4eHHs] Y4eOHOTrO Marepuaia, a TaKkKe CBO€ BHUJCHHE OTHOCHUTEIBHO BO3MOKHOCTH BBIOOpA
BapUaTUBHOW COCTaBJISIOIICH COJIEp)KaHHs TpEAMeTa JOIMOJHUTEIBHO K 00s3aTelnbHOM
(MHBapHaHTHOM ) YaCcTH €r0 COJICPIKAHMUS.

Xumuueckoe o0pa3zoBaHue, MOIy4aeMoe BBIITYCKHUKaMHU 00111e00pa3oBaTeIbHON OpraHu3alliH,
SIBIISICTCS. HEOTHEMJIEMOW 4YacThI0 WX OOpPa30BaHHOCTH M CIYXHT 3aBEPIIAIONIMM DSTaioM
peamu3anii Ha COOTBETCTBYIOIIEM 0a30BOM YypPOBHE KIIIOUEBBIX IICHHOCTEH, MPUCYIINX
[IEJIOCTHOM CHCTEME XMMHYECKOro oOpa3zoBaHms. KirtoueBble HMEHHOCTH KacaroTCs MO3HAHHS
3aKOHOB TPUPOJBI, (POPMUPOBAHHSI MHPOBO33PEHHS M OOIICH KYJIbTYphl YEIIOBEKA, a TaKXKe
HKOJIOTUYECKH OOOCHOBAaHHOTO OTHOUICHHS K CBOEMY 3I0pPOBBIO M MPHPOJHON cpere.
Peanuzyercs xumuueckoe oOpa3oBaHHe OOyYaloIUXCs Ha YpPOBHE CpEIHEro OOIIero
00pa30BaHUs Cpe/iCTBAaMH Y4eOHOTo MpeaMeTa « XUMHUs», COIepKaHNe U TOCTPOSCHHE KOTOPOTo
oIpesieNieHbl B MPOrpaMMe MO XUMHUHM C YYETOM CleUu(UKH HAyKd XUMHH, €€ 3HAuYeHUs B
MO3HAHUU TPUPOJBI U B MaTepHAIbHON >KU3HU OOIIECTBA, a TAKKE C y4eTOM OOLIUX Iesed U
NPUHIUIOB, XapaKTepU3YIOUIMX COBPEMEHHOE COCTOSHHE CHCTEMBl CpEIHEro OOIIero
oOpa3zoBanus B Poccuiickoit denepanuu.

[TIpu dopmupoBaHUM conepX)aHUA TpeaMeTra «XHUMHUS» YUTSHBI CIEAYIONIME TMOJOXKEHHUS O
cnenndrke U 3HAYCHUH HAYKW XUMHUH.

XuMHS KaK JJIEMEHT CHCTEMBI €CTECTBEHHBIX HAyK MTPaeT OCOOYIO pOJib B CO3/IaHUM HOBOH
0a3pl MaTepHallbHON KyIbTypbhl, BHOCHUT CBOH BKIaaA B (HOpPMHUPOBAHHE pPAIOHAIHHOTO
HAYYHOTO MBIIIJICHHS, B CO3/1aHUE IIEJIOCTHOIO MPEJCTAaBICHUS 00 OKPYXKAIOLIEM MHUpE Kak O
€IMHCTBE TPUPOABI M YEJIOBEKa, KOTOpoe (GopMHUpYyeTcsi B XMMUU Ha OCHOBE IMOHUMAaHHS
BEIIECTBEHHOI'O COCTaBa OKPY’KAIOIIETO0 MHUpA, OCO3HAHUS B3aUMOCBSA3M MEXIY CTPOCHUEM
BEIIECTB, UX CBOMCTBAMHU M BOZMOKHBIMHU OOJIACTSIMHA TPUMEHECHHSI.

CoBpeMeHHAss XUMUSI KaK HayKa CO3HJIaTeNIbHAs, HayKa BHICOKHX TEXHOJIOTHHA HAIpaBJICHA Ha
pelreHre TI00AJBHBIX TPOOJIEM YCTOMYMBOTO PA3BUTHs YEIIOBEYECTBA — CHIPHEBOH,
OHEPreTHYECKOM, MHUIIEBON, HSKOJOTHYECKONH OE30MacHOCTH W OXpaHbl 370pOBBS. TecHO
B3aMMOJICHCTBYS C JPYTMMH €CTECTBCHHBIMU HAyKaMH, XUMUS CTaja HEOThEMJIEMON YacCThIO
MHUPOBOH KYJIbTYPbl, HEOOXOIUMBIM YCIOBHEM YCIEIIHOTO TPyJAa M >KU3HH KaXKIOrO UJeHA
oOmiecTBa.

B cootBercTBUM ¢ OOmMMMHM TENSIMH ¥ TMPUHIMIIAMH CpPEIHEro o00Imero o0pa3oBaHUS
comepxanue mnpenmera «Xumus» (10 — 11 kmacchl, 0a30BBIH  YpPOBEHb HM3YYCHHS)



OPUEHTUPOBAHO TMPEUMYIIECTBEHHO Ha OOILIEKYJbTYpPHYIO MOJITOTOBKY OOydaroluxcs,
HEOOXOIUMYIO UM JUTSI BBIPAOOTKH MUPOBO33PEHUYECKIX OPUCHTHUPOB, YCIICITHOTO BKIIOYCHHUS B
JKU3Hb COIIMYyMa, NPOAODKEHUS O0Opa3oBaHWs B pPa3jIMYHBIX OOJACTSAX, HE CBS3aHHBIX
HEIIOCPEICTBEHHO C XUMUEH.

CocraBnsiromuMu peaMeTa « XuMusy SBISIOTCS 0a30BbIe Kypehl — «OpraHudeckas XUMHUsD U
«OOmiass ¥ HEOopraHuyeckas XUMHUS», OCHOBHBIM KOMIIOHEHTOM COJAEpKaHHUS KOTOPBIX
ABIIIOTCS OCHOBBI 0a30BOM HayKd: CHCTEMa 3HAHUW 10 HEOPraHMYecKoW Xumuu (c
BKJIFOUYCHUEM 3HAHMA M3 OOIIEH XMMHH) M OpraHuyeckod Xumuu. DopMupoBaHUE TaHHOU
CUCTEMbl 3HAHMUN MPU U3YUYEHUU IpeaMeTa 00ecredrBaeT BO3MOKHOCTh PaCCMOTPEHUSI BCETO
MHOT000pa3usi BeIeCTB Ha OCHOBE OOIMX MOHATHH, 3aKOHOB U TEOPUN XUMUH.

CrpykTypa coaepkanusi KypcoB — «Opranudeckas xumusi» U «OOmass u HeopraHuyeckKas
XUMUSD» CPOPMUPOBAHA B MTPOrPaMMeE 10 XUMHUHU Ha OCHOBE CHCTEMHOIO TIOJX0/a K U3YUCHHUIO
y4eOHOro marepuaia U OO0YyCIOBJIEHA HMCTOPUYECKHM OOOCHOBAaHHBIM pa3BUTHEM 3HAHWM Ha
ONpENEICHHBIX TEOPETUUYECKUX YpPOBHAX. B Kypce oOpraHudeckoil XHMMHM BELIECTBa
paccMaTpUBaIOTCS Ha YPOBHE KJIACCUUECKOM TEOPUU CTPOEHUS OPraHMYECKUX COEIUHEHMM, a
TaK)K€ Ha YPOBHE CTEPEOXMMHUYECKUX M AJIEKTPOHHBIX IMPEACTABICHUN O CTPOECHUU BELIECTB.
Ceenenus 00 M3y4aeMbIX B Kypce BELIECTBaX JAIOTCS B Pa3BUTUU — OT YIJIEBOJOPOAOB [0
CJIIOKHBIX OMOJIOTUYECKHU AKTUBHBIX COCIMHEHHMHA. B Kypce opraHMyecKod XUMHUU IMOTy4aroT
paszButHe C(HOPMHUPOBAHHBIE HA YPOBHE OCHOBHOI'O OOIIEro oOpa3oBaHMs IMEPBOHAYAIHHBIC
MIPEJICTABICHUS O XUMUYECKOU CBSI3H, KIIacCU(DUKAIIMOHHBIX TPU3HAKAX BEIIECTB, 3aBUCUMOCTH
CBOICTB BEILIECTB OT UX CTPOCHHUS, O XUMHUYECKON PEAKIUU.

B nmpeamere «Xumus» 6a30BOr0 YpOBHSI pacCMaTpUBAETCs M3YYCHHBIH HAa YPOBHE OCHOBHOTO
o0miero o0pa3zoBaHusl TEOPETUUECKUI MaTepuai U (PaKTOIOTUUYECKHE CBEACHUS O BEIIECTBAX U
XUMHYECKON peakiuu. Tak, B YacTHOCTH, B Kypce «OOmias U HeOpraHWuYecKas XUMUS»
00y4JaromuMcsl MPEOCTaBISAETCS] BOBMOXHOCTh OCO3HATh 3HAYEHUE MEPHOAMUECKOro 3aKOHa C
OOIIETEOPETUYECKUX U METOJOJIOTUYECKUX TIO3MIMMA, TIy0ke TOHATh MCTOPUUYECKOE
n3MeHeHue QYHKIHMM 3TOTO 3aKOHa — OT 00001Ia0IIel 10 OOBSICHSIOMICH U TPOTHOZUPYIOMICH.
Enunas cucrema 3HaHMI O Ba)XHEWINMX BEHIECTBAX, MX COCTaBE, CTPOCHUHU, CBOMCTBAX M
MPUMEHEHUH, a TaKKe O XHMHUYECKHX pEeaKIHsAX, HMX CYIIHOCTU M 3aKOHOMEPHOCTSX
MIpOTEeKaHus JonoaHsercs B Kypcax 10 u 11 kimaccoB anemeHTamMu

COJIEp)KaHUs, HMMEIOIIMMHU KYJBTYpPOJIOTMUECKUH M MPUKIAJHON Xapakrep. OTH 3HaHUsA
CHOCOOCTBYIOT MOHMMAHHUIO B3aMMOCBSI3U XUMHHU C IPYTUMU HayKaMH, pacKpbIBaIOT €€ pojb B
MO3HABATENIBHOM M TPAKTHUECKOW JESATETbHOCTH YEIOBEKa, CIOCOOCTBYIOT BOCIIMTAHHUIO
YBa)XEHUsI K MPOIecCy TBOPYECTBA B O0JIACTH TEOPUU U MPAKTUYECKUX MPUIIOKEHUN XUMUH,
MOMOTal0T BBINYCKHUKY OpPUEHTHUPOBATHCS B OOLIECTBEHHO M JIMYHOCTHO 3HAYHMMBIX
npo0iieMax, CBSI3aHHBIX C XMMHEH, KpUTUYECKH OCMBICINBATh UHPOPMAIMIO U MPUMEHSATH €€
JUIsL  TIONOJIHEHUS ~ 3HAHWM, pEHIeHWs  HHTEIUIEKTYyaJbHBIX W IKCHEPHUMEHTATIbHBIX
uccnenoBarenbckux 3agad. ConepxaHue ydeOHOro mnpenMera «XHMHS» JIaHHOTO YPOBHS
U3y4eHHs] OPUEHTHPOBAHO Ha (POPMHUPOBAHHE Y OOYYAIOIIUXCS MHUPOBO33PEHUYECKON OCHOBBI
JUIs TIOHUMaHus pUIocoPcKkux uieu, Takux Kak: MaTepUalbHOE eIMHCTBO HEOPTaHUYECKOTO U
OpPraHUYecKOT0 MHpa, OOYCIOBICHHOCTh CBOWCTB BEIIECTB WX COCTaBOM U CTPOCHHUEM,
IIO3HABAEMOCTb IIPUPOJHBIX SIBJICHUN IIyTE€M DKCIIEPUMEHTAa U PELICHUS MPOTUBOPEUUN MEKIY
HOBBIMM (paKTaMH U TEOPETHUECKUMH IPENNOChUIKAMHU, OCO3HAHHE POJIM XUMHH B PELICHUU



9KOJIOTUYECKHUX TPOoOJIeM, a TakkKe MpoliaeM cOepexeHus: IHEPreTUIECKUX PECYPCOB, CHIPbS,
CO3/IaHHS HOBBIX TEXHOJIOTUN U MAaTEPUAIIOB.

B mnane perieHus 3a7a4 BOCIHUTAHUS, PA3BUTHS M COIUAIM3AIMHA OOYYAIOIIUXCS TPUHSTHIC
IpPOrpaMMOM MO0 XMMHH TOIXOJbl K ONPEICICHHUIO CONEPKaHWsS M TOCTPOCHHUS TMpeaMeTa
npeIycMaTpuBaloT (OPMHUPOBAHUE y OOYYAIOMIUXCS YHUBEPCAIBHBIX YYEOHBIX JEHCTBUH,
uMeronMX 0a30BOe 3HAYCHHME [UIS PA3JIMYHBIX BUJOB JEATEIBHOCTU: pEIIeHUs MpolieMm,
MOMCKA, aHajgu3a W 00paboTKM uWHMOpMAIMK, HEOOXOAUMBIX JUIsi MPUOOPETEHHs OIbITa
MPAKTUYECKON U UCCIIEOBATEIbCKOM NeSTEIIbHOCTH, 3aHUMAIOIICH BaKHOE MECTO B IMO3HAHUU
XUMUH.

B mpakTtuke npenojaBaHus XMMHH KaK HA YPOBHE OCHOBHOT'O OOIIEro oOpa3oBaHHS TaK M HA
YPOBHE CpEIHEro o0IIero 00pa3oBaHusI, IPU ONMpPEICTICHUHN COIEPKATEIbHON XapaKTePUCTUKU
Heield W3y4eHHs IMpeMeTa HampaBlICHHEM IEPBOCTCIICHHON 3HAYMMOCTH TPAJAULIMOHHO
npu3HaeTcss (pOpMHpOBAaHME OCHOB XUMHYECKOW HAyKM KaK o00JIACTH COBPEMEHHOIO
€CTECTBO3HAHHUS, IMPAKTUUYECKOW MIEsTeNbHOCTH 4YelIOBEKa W KaK OJHOTO0 W3 KOMIIOHEHTOB
MUPOBON KynbTypbl. C METOAMYECKONH TOYKM 3PEHHUs TaKOM MOJXOJ K OIpEAeTCHHUIO Iiesen
M3YYEHHUS MIpeIMEeTa SIBJISIETCS BIIOJIHE OMPaBIaHHBIM.

['maBHBIMH LIETISIMU M3y4€HUS TpeaMeTa «XUMUsS» Ha YpOBHE CpeJHEro o0Iiero oopasoBaHus
Ha 0230BOM YPOBHE SIBJISTFOTCSI:

(dbopMHUpOBaHNE CUCTEMBbl XMMHYECKUX 3HAHMM KaK Ba)XKHEHIIIEH COCTABIISIONIEH €CTECTBEHHO-
HAyYHOW KapTUHBI MUpPa, B OCHOBE KOTOPOW JISKAT KIFOYCBBIC MOHATHS, (DyHIaMEHTaThHBIC
3aKOHBI W TEOPHH XHWMHHU, OCBOCHHE SI3bIKa HAyKH, yYCBOCHHWE W IOHUMAHHUE CYITHOCTH
JTOCTYIHBIX OOOOIIEHNI MHPOBO33PEHUYECKOTO XapakTepa, O3HAKOMIIEHHE C HCTOpUEH HuX
pa3BUTHUS U CTAHOBJICHHUSI,

dbopMUpOBaHHE U PA3BUTHE MPEJICTABICHUA O HAYYHBIX METOJaxX IMO3HAHHUS BEIIECTB U
XUMHYECKHUX DPEaKIHii, HEOOXOJUMBIX NIl MPUOOPETeHUS YMEHHI OpPUEHTHUPOBATHCS B MUPE
BEIIECTB MU XMUMHYECKHMX SBJICHHUM, HUMEIONIMX MECTO B MpPHPOAE, B TMPAKTHUECKON W
IMOBCEAHEBHOM XKU3HU;

pa3BUTHE YMEHHUM U CIOCOOOB JCSATEIHHOCTH, CBA3AHHBIX C HAOIIOJEHUEM M OOBSICHECHUEM
XUMHYECKOTO IKCTIEPUMEHTA, COOJTIOICHUEM TIPABHIT 0€30ITaCHOTO OOpAIEHUs C BEIECTBAMH.
CopaeprkarenbHasi XapaKTepUCTHKA el U 3a/1a4 U3y4YeHHs IPeIMETa B MporpaMMe 1Mo XUMUU
YTOUHEHA U CKOPPEKTHUPOBAHA B COOTBETCTBUU C HOBBIMU MPUOPUTETAMU B CUCTEME CPEJIHETO
obmiero oOpa3oBanus. CerogHsi B TMpENoOJaBaHUM XUMHH B OOIBIIEH CTENEHH OTAAeTCs
MPEIoUYTeHHE MPAKTHUYECKONH KOMIIOHEHTE COJAep)KaHUS OOy4YeHHsS, OPUEHTUPOBAHHOW Ha
MOJMOTOBKY BBITYCKHUKA 0O0II€00pa30BaTeIbHON OpraHU3alluy, BIIAJCIONIETO HE HabOpoM
3HaHWH, a (YHKIMOHAJIBLHOW TPAMOTHOCTBIO, TO €CTh CIIOCOOAMH M YMEHHUSMH aKTHBHOTO
MOJTYYCHUS 3HAHUM ¥ PUMEHEHHUSI MX B PEATbHON KU3HH JIJIS1 PEIICHUSI PAKTHYECKUX 3a7ad.

B oTOl CBsI3M mpW M3YYEHHH TIpeaMeTa «XHMHS» JOMHUHHPYIONEe 3HAYCHHE MPHOOPETaroT
TaKMe 1eJIM U 33/1a4u, KaK:

ajanTtanus oO0yJaroIMXCs K YCIOBHSM JIUHAMHYHO Pa3BUBAIOMIETOCS MHpPa, (OPMUPOBAHUE
WHTEIJICKTYaTbHO pPAa3BUTOW JIMYHOCTH, TOTOBOW K C€aMOOOpPa30BaHUIO, COTPYIHHYECTBY,
CaMOCTOSITEIbHOMY MPUHITHIO TPAMOTHBIX PEIICHUM B KOHKPETHBIX >KU3HEHHBIX CUTYAlMX,
CBSI3aHHBIX C BEUIECTBAMH U UX MPUMEHEHHEM;



dbopMHUpOBaHKHE Y 00YUYAIOMIMXCS KIFOUEBBIX HABBIKOB (KIIOUYEBBIX KOMIIETCHIIHI), WMEIOIINX
VHHUBEPCATbHOE 3HAYCHUE JUIS Pa3IMYHBIX BUIOB JCATEIBHOCTU: PEHICHHS MPOOJieM, MOMCKA,
aHaym3a u 00paboTku uHpOpMaIK, HEOOXOUMBIX /Il TPUOOPETEHUS OIBITA JIEATEIBHOCTH,
KOTOpasi 3aHMMAaeT BaXXHOE MECTO B IMO3HAHUU XWMHH, a TaKXKe I ONEHKUA C TO3HIUN
IKOJIOTHUYECKON 0€301IacCHOCTH XapaKTepa BIHMSHHS BEIIECTB W XMMHYECKHX MPOIECCOB Ha
OpraHu3M 4YeJIOBEKa U MPHPOIHYIO CPEIY;

pa3BUTHE TI03HABATEIILHBIX HMHTEPECOB, HHTEUICKTYalIbHBIX M TBOPYECKHX CIIOCOOHOCTEH
00y4aromuXCsi: CIIOCOOHOCTH CaMOCTOSITEJIFHO TMPHOOpETaTh HOBBIC 3HAHHS 10 XUMHH B
COOTBETCTBUM  C  JKM3HCHHBIMH  TIOTPEOHOCTSMH,  HCIOJb30BaTh  COBPEMCHHBIC
WH(OPMAIIMOHHBIE TEXHOJOTUW I TOMCKAa M aHaIM3a Y4eOHOW W HAyYHONOMYJSPHON
uH(OPMAIIK XUMAYECKOTO COICPIKAHMS,

dbopMUPOBaHHE W DPA3BUTHE Y OOYUYAIONIUXCS ACCOIMATHBHOTO W JIOTHYECKOTO MBIIUICHUS,
HAOJIOIATEIIBHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOPBIE OCOOCHHO HEOOXOIUMBI, B
YaCTHOCTH, MIPH TUIAHUPOBAHUHU U MPOBEJICHUN XUMHUYECKOTO IKCIICPUMEHTA;

BOCIIUTaHHUE Y 00YYaIOMIMXCsl YOKICHHOCTH B T'yMaHUCTHYSCKOW HAIIPABICHHOCTH XUMUH, €€
BRXHOH pOJHM B pEIICHUH TJIOOAIBHBIX MPOOJIEM pPaIMOHAIBLHOIO TMPUPOJIOTIOIb30BaHUS,
TIOTIOJTHEHHSI PHEPTETUYECKUX PECYPCOB M COXPAHEHHUsI TPUPOJIHOTO PABHOBECHS, OCO3HAHUS
HEOOXOUMOCTH OEpeKHOTO OTHOIIEHWS K TPUPOAEC M CBOEMY 3JI0OPOBBIO, a TaKXKe
NPUOOPETEHUST ONBITA WCIIOIB30BAHKS IOJYUCHHBIX 3HAHWUH JUISI TPHHATHAS TPAMOTHBIX
PEUICHUI B CUTYaIUSAX, CBSI3aHHBIX C XUMUYCCKUMH SIBIICHUSIMU.

lenu w 3amayn u3ydeHHUs TNpeaMeTa «XUMHs) TMOIYYHIM TMOAPOOHYI0 METOAHYECKYIO
UHTepIpeTanuio B pazaene «llmaHupyembie pe3ynbTaThl OCBOEHHUSI MPOTPAMMBI MO XUMHUU,
TakuM 00pa3oM 00eCledeHO YeTKOe MPEACTABICHUE O TOM, KaKUe 3HAHHUS U YMEHHUS MMEIOT
MpsIMOE OTHOIICHHE K pean3aluy KOHKPETHOH IIeIH.

B yuebHOM mutaHe cpemHero oOmiero oOpa3zoBaHUs TpeaMeT «XUMHsS» 0a30BOr0 YpOBHS
BXOOUT B COCTAaB HpeZ[MCTHOI\/'I oOiactu «ECTCCTBGHHO-HayLIHI)Ie MpeaAMETBD).

OO11ee 9nCiI0 9acoB, pEKOMEHI0BAHHBIX JIUIs M3y4eHUs: XuMuu, — 68 dacoB: B 10 kmacce — 34
yaca (1 gac B Henento), B 11 knacce — 34 yaca (1 gac B Heelmo).

I'maBHBIME HeIIMH M3Y4YeHHs npeaMera « XuMHus» Ha 0a3osom yposHe (10 —11 ki)
SIBJISIFOTCS:

e (opMupOBaHME CHCTEMbl XHMHUYECKUX 3HAaHMM KakK BaXHEUIIEW COCTaBISIONIECH
€CTECTBEHHO-HAYyYHOW KapTHUHBI MHUpPA, B OCHOBE KOTOPOM JIEXkKAT KIIIOUEBBIE MOHATHS,
q)yHHaMeHTaHBHBIe 3aKOHBI W TCOPUU XHUMHHU, OCBOCHHUC sA3bIKa HAYKH, YCBOCHUC U
MOHUMAHWE CYITHOCTH JIOCTYITHBIX OOOOIIEHUH MHPOBO33PEHUYECKOTO XapaKTepa,
03HAKOMJIEHHE C UICTOPUEN UX PAa3BUTHA U CTAHOBJICHUS;

e (GOopMHpPOBAHME W Pa3BUTHE MPEACTABICHUI O HAYYHBIX METOJAaX MO3HAHUS BEIIECTB H
XUMHUYECKHX PEaKIHid, HEOOXOAUMBIX Ul MPUOOPETeHUsS YMEHHIA OpPUEHTHPOBATHCS B
MUpE BELIECTB U XUMUUECKUX SIBJICHUM, UMEIOIIHUX MECTO B IIPUPOJIE, B IPAKTUYECKON U
IMOBCEAHEBHOM KU3HU;

® Pa3BUTHC yMeHI/Iﬁ n CHOCO6OB ACATCIIbHOCTH, CBA3aHHBIX C Ha6JHOI[eHI/IeM u
OOBSICHCHHMEM XHUMHUYECKOTO DSKCIEPUMEHTa, COOJIOJCHHEM TIpaBuil 0OE301acHOTO
oOpallieHus ¢ BEIIeCTBAMHU.



Hapsiny ¢ 3TuM, copeprkaTelibHasi XapakTepUCTUKa Leslel U 3a/la4 U3Yy4eHUs IpeaAMeTa B
porpaMMe 1o XMMHUHU YTOYHEHA M CKOPPEKTHPOBAaHA B COOTBETCTBUU C HOBBIMHU IPHOPUTETAMHU
B cHCTeMe cpemaHero oOmiero ooOpaszoBanusi. CeroiHs B MPENOJAaBaHUU XUMHUHU B OOJbIICH
CTENEHU OTHAETCS NPEANOYTEeHHE IPAKTUYECKOM KOMIIOHEHTE COJepXkKaHus OO0ydeHus,
OPUEHTUPOBAHHOM Ha MOATOTOBKY BBIIYCKHHKAa 0OLIe00pa3oBaTeIbHOM  OpraHU3al|H,
BJIAJICIOIIET0 He HAOOpOM 3HAHMI, a (YHKIHMOHAIHHON IPaMOTHOCTBIO, TO €CTh CIOCOOAMH U
YMEHUSIMH aKTHBHOTO TOJYYEHUS 3HAHWHA U NPUMEHEHHUS UX B pEabHON >KU3HU Ui PEUICHUS
IPAaKTUYECKHX 3a/1a4.

B cBsi3n ¢ 3TUM NpU HM3y4YeHUH npeaMera «XUMHA» JOMHUHHpPYHIOLlee 3HAYeHHUe
NnpuodpeTaloT TaKkue 3aJa4H, KaK:

ajantanusg  OoOydyaromMXcst K  YCIOBHAM  JMHAMUYHO  pa3BUBAIOIIETOCS  MHpAa,
(dopMHpOBaHHE MHTEIUIEKTYaJbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K €amMo0Opa30BaHUIO,
COTPYAHHUYECTBY, CAMOCTOSATEJIBHOMY MPHHATUIO TPaMOTHBIX pELIEHHH B KOHKPETHBIX
KU3HEHHBIX CHTYallUsX, CBI3aHHBIX C BEIIECTBAMH U MX IIPUMECHEHUEM;

(dopMupoBaHue Yy O0OyYarOIIMXCS KIIOUYEBBIX HAaBBIKOB (KJIIOUEBBIX KOMIIETEHILIMN),
UMEIOIUX YHUBEPCAIbHOE 3HaUCHUE JUIS PA3JIMYHBIX BUJIOB JEATEIBHOCTH: PELICHUs MpoOIieM,
MOMCKA, aHanmu3a W o00paboTKu uHOOpPMAIMU, HEOOXOMUMBIX I TMPUOOPETCHHS OIbITA
JEeSITeTbHOCTH, KOTOpasi 3aHUMAEeT BaYKHOE MECTO B NO3HAHWHU XMMHH, a TAKXKe U OLEHKHU C
MO3HIINN YKOJIOTHUECKOW O€301MacHOCTH XapaKTepa BIUSHUS BEIIECTB M XUMHUECKUX MPOLECCOB
Ha OpraHu3M 4eJIOBeKa U MPUPOAHYIO Cpeny;

pa3BUTHE MMO3HABATEIbHBIX MHTEPECOB, MHTEIIEKTYAIbHBIX U TBOPUECKUX CIIOCOOHOCTEH
oOy4aromuxcs: CIoCOOHOCTH CaMOCTOSITENIbHO TNPUOOpETaTh HOBBIE 3HAHUSA MO XUMHHU B
COOTBETCTBUH C KU3HECHHBIMU ITOTPEOHOCTSMH, UCTIONB30BATh COBPEMEHHbBIE HH(POPMAIMOHHBIE
TEXHOJIOTUH JIIsl OMCKA U aHAJIM3a y4eOHOH M HayuyHO-MOMYJIIpHON MHPOPMAIIUN XUMUYECKOTO
COJIepXKAHUS;

dbopmMupoBaHUE U pa3BUTHE Y OOYUAIOMIMXCS ACCOIIMATUBHOTO U JIOTMYECKOTO MBIIIUICHUS,
HaOJIOIaTEIEHOCTH, COOpPAaHHOCTH, AaKKypaTHOCTH, KOTOpblE OCOOCHHO HEOOXOIUMBI, B
YaCTHOCTH, NIPU TUIAHUPOBAHUHU U NPOBEJICHUN XUMHUYECKOTO SKCIIEPUMEHTA;

BOCIIUTaHHE Yy oOydaromuxcs YyOeKIEHHOCTM B T'yMaHUCTHYECKOH HampaBIEHHOCTH
XUMHUHM, €€ BaXHOW pOIM B  pelIeHUH TJ00anbHBIX  MpoOJeM  palloHaIbHOTO
NPUPOIONIONB30BAHUS, TIOMONHEHNUS YHEPIeTHYECKUX PECYpPCOB M COXPAHEHHUs MPHUPOIHOTO
paBHOBECHsI, OCO3HAHHUSA HEOOXOTUMOCTH OEpEeKHOTO0 OTHOLIEHHS K MPHUPOJIE U CBOEMY
3/I0pOBbBIO, @ TaK)XXe MPUOOPETEHUS OIBITA MCIONb30BAHUS MONYUYECHHBIX 3HAHUHN ISl IPUHSATHS
TPaMOTHBIX PEIICHUH B CUTYAIHSIX, CBSI3aHHBIX C XUMHYECKIMH SIBJICHUSIMHU.

Mecro y4yeOHOrO0 npeamera.

B yueGHOM maHe cpenHero obimiero oOpasoBaHus mpeamer «XuMus» 06a30BOro ypoBHS
BXOJIMT B COCTaB MpeIMEeTHOI obnacTu «EcTecTBeHHO-HaYUYHbIE TPEIMETHI.

OO01miee 9ncIio 9acoB, OTBEACHHBIX U M3YYCHUs XUMHH, Ha 0a30BOM YPOBHE CPEIHETO
oOmiero obpazoBanusi, coctaBisger 68 yacos: B 10 kimacce — 34 yaca (1 yac B Henmento), B 11
kiacce — 34 yaca (1 gac B Henemo).



2.COAEP) KXAHUE OBYYEHUA

10 KJIACC
OPI'AHUYECKASA XUMUA

1. TeopeTnyeckne 0OCHOBBI OPraHU4eCKOi XUMHH

[IpenMer opraHuYecKOl XMMHM: €€ BOZHHUKHOBEHUE, PA3BUTHE U 3HAYEHUE B MOJIYYECHHUH
HOBBIX BEIIIECTB U MaTepuaaoB. Teopusi CTpoeHusl opranudeckux coequuennii A. M. bytieposa,
e€¢ ocHOBHbIe TMoJIOKeHUs. CTpyKTypHbIE (DOPMYIJIBI OPraHUYECKUX BellecTB. ['omororus,
n3oMepusd. XMMHUYECKas CBSA3b B OPraHUYECKUX COCIMHECHUIX — OJIMHAPHBIE U KPATHBIC CBSI3U.

[lpencraBaenne o  kiaccuukanuM  OpraHMveckux  BemiectB.  HomeHkiarypa
OpraHMYECKHUX COEIMHEHUN (cucreMarudeckas) W TpPUBHAIBHBIE HA3BAaHUS BAKHEHIINX
MIPEACTABUTENEH KIaCCOB OPIraHUYECKUX BEIIECTB.

OKCHepUMEHTAJIbHBIE METOJIbl M3YYEHHUs BEIIECTB M UX MpPEBpAILlEHU: 03HAKOMIICHUE C
oOpa3laMu OpraHMYEeCKUX BELIECTB M MaTepHajaMd Ha UX OCHOBE, MOJEIMPOBAHUE MOJIEKYJ
OpraHMYECKHUX BEILECTB, HAONIOJICHHE U OMNHCAHHME JEMOHCTPALIMOHHBIX OMBITOB IO
MIPEBPAICHUIO OPTAaHUYECKUX BEIECTB MPU HArpeBaHUU (IJIaBJIeHUE, OOYTIMBaHUE U TOPEHHE).

OcHoBHbBIE BU/bI 1eITEJIbHOCTH 00yYaI0IIMXCS.

PackpbiBaTh CMBICI H3ydaeMbIX MOHSITUNM (BBISBIATH HUX XapaKTepHble IPU3HAKH),
YCTaHaBJIUBATh UX B3aUMOCBS3b.

[TpyMeHATH MOJIOKEHNS TEOPUU CTPOECHHs OpraHuuYecKux BemecTs A. M. byrneposa as
00BSICHEHUS 3aBUCUMOCTH CBOMCTB BEILIECTB OT UX COCTaBa U CTPOEHUSI.

Hcnonb30BaTh  XMMUYECKYH0 CUMBOJMKY I COCTABJICHMS  MOJIEKYJSIDHBIX U
CTPYKTYPHBIX (pa3BEPHYTOH, COKPAIIEHHO) (OPMYIT OPraHUYECKUX BEILECTB.

OnpenensaTb BHUAbI XUMHUYECKOW CBA3M (OJMHApHBIE, KpaTHbIE) B OPraHUYECKHUX
COCIMHEHUSX.

PackpeiBaTh posib OPraHMYECKOW XMMHH B INPHUPOJE, XApaKTepU30BaTh €€ 3HAYCHUE B
YKU3HU 4€JI0OBEKA, WIUTFOCTPUPOBATH CBA3b C IPYTMMH HayKaMHu.

HaGnronate W omMchIBaTh JIEMOHCTPAI[MOHHBIE OIBITHI; MPOBOJUTH M  OIUCHIBATh
71a00paTOPHBIE OMBITHI U MPAKTUYECKUE PAOOTHI.

2.¥YT1J1eBOI0POAbI

AJKaHBI: COCTaB M CTPOEHHUE, TOMOJOIMYECKMH psa. Meran m 3TaH — mpocTeumme
NpPEJCTaBUTENIN AJIKaHOB: (PU3MUECKHE M XHMHUYECKHE CBOMCTBa (peakiuu 3aMelIeHUs |
TOpEeHUs ), HaXOXJACHUE B IPUPO/IE, IOTyUEHHE U TPUMEHEHHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKUH psAll. DTUIEH U MPONWIEH — MPOCTeHIINe
NPEJCTaBUTENIN AJKEHOB: (U3WYECKHEe M XHMHYECKHE CBOMCTBa (peakiuu TUIPUPOBAHMS,
raJIOT€HUPOBAHMUS, TUIPaTAlluH, OKUCIIEHUS U MOJIMMEPHU3ALlNN ), TIOIYYEHUE U IPUMEHEHUE.

Ankanuensl: OyranueH-1,3 u metunOyraauen-1,3: cTpoeHue, BaXHEUIINE XUMHYECKHE
cBoiicTBa (peakius noaumepusanun). [loaydeHne cMHTETHYECKOTO KaydyKa U Pe3UHBI.

AJNKHUHBI: COCTaB M OCOOEHHOCTH CTPOEHHS, TOMOJIOTUYECKMH psia. AUETuieH —
NPOCTEUIINIA MPEICTAaBUTENb AIKMHOB: COCTaB, CTPOCHUE, (PU3NYECKUE U XUMHUECKUE CBOMCTBA
(peakuuu THIPUPOBAHUS, TAIOT€HUPOBAHMS, THAPATALIMH, TOPEHHUS ), TIOJyUE€HUE U IPUMEHEHHE.

Apenbl. benson: coctaB, cTpoeHue, (DU3MYECKHEC W XUMHUYECKHE CBOWCTBA (peaKiuu
TaJIOTEHUPOBAHUS. M HUTPOBAHMS), MOJIYYEHHE M IPUMEHEHue. Jonyon: cocmas, cmpoenue,
Qusuueckue u xumuyeckue ceoucmea (peakyuu 2aio2eHUuposanus U HUmMpo6anus), noayueHue u



npumenenue. TOKCHYHOCTb apeHOB. I'eHeTHueckass CBS3b MEXIy YIJIEBOJOPOJAMH,
IPUHAJIEKAIIMMU K Pa3IM4YHbIM KJIacCaM.

[TpupoaHble UCTOYHUKU YTIAeBOAOPOAOB. [IpuponHblii ra3 U MOMyTHBIE HEPTSIHBIE Ta3bl.
Hedtp u e& mnpoucxoxaenue. CnocoObl mnepepabOTKu HePTH: TeperoHka, KpEeKUHT
(TepMUYECKM, KaTamUTHYeCKHit), nuponu3. IIpoaykTsl nepepaboTku He(pTH, UX IPUMEHEHHE B
IPOMBIIIJICHHOCTH U B ObITYy. KaMEHHBIH yroib ¥ MPOYKTHI €ro nepepaboTKy.

OKCHEpUMEHTAJIbHBIE METOJIbl M3YYEHHUs BEIIECTB M UX MPEBpAILlEHUI: 03HAKOMIIEHUE C
o0pa3laMu IIacTMacc, KaydyKoB U pe3uHsl, Kojutekuuu «HepTs» u «Yromnab», MoxenupoBaHue
MOJIEKYJ YIJI€BOJOPOJOB U TaJOr€HONPOU3BOAHBIX, IPOBEJICHHE NPAKTUYECKOW pPabOTHI:
MIOJIyUYEHHUE 3TUJIEHA U U3YYEHHE €r0 CBOMCTB.

PacuérHble 3anaum.

Bbluucnenuss 1o ypaBHEHMIO XUMMYECKOHW peakuuu (Macchl, 00bEMa, KOJIUYECTBA
UCXOJIHOTO BEIECTBA WJIM IMPOJYKTa PEAKUMU I10 H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO U3 UCXO/IHBIX BEUIECTB UJIU IPOAYKTOB PEAKIIMH).

OcHoBHBIE BU/IbI 1eSITEeJIbHOCTH 00YYaIOIIMXCS.

PackpbIBaThb CMBICI HM3y4aeMbIX HOHATHH (BBIABIATH MX XapaKTE€pHbIE MPU3HAKH),
yCTAQHaBJIMBaTh UX B3aUMOCBS3b, HCIOJIb30BaTh COOTBETCTBYIOIIME IOHSATHUS NPHU ONUCAHUU
COCTaBa, CTPOCHHMS U MPEBPALLEHUI OPraHUYECKUX COCAUHEHHIA.

Hcnonp30BaTh  XMMHUYECKYIO CHUMBOJIUKY ISl COCTABJIGHUS  MOJIEKYJSPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOH, COKPALIEHHOM) (POPMYIT OPraHUYECKUX BEILECTB.

VYcraHaBnMBaTh NPUHAIIEKHOCTD BEILIECTB K ONPEACIEHHOMY KJacCy yrieBOIOPOAOB IO
COCTaBy M CTPOEHHUIO, Ha3blBaTh HMX IO CHUCTEMATUYECKOM HOMEHKJIAType; IPUBOIUTH
TPUBHUAJIbHBIE Ha3BAaHUS OTAENIbHBIX IPEJICTAaBUTENIEH YIIIEBOJOPOIOB.

OnpenensaTs BUABI XUMUYECKOW CBSI3U B MOJIEKYJIaX YIJIEBOJOPOJOB; XapaKTEpU30BaTh
3aBHCUMOCTh PEAKIIMOHHON CIIOCOOHOCTH YIII€BOAOPOAOB OT KPATHOCTH KOBAJIEHTHOM CBS3H.

XapakTepu30oBaTh COCTaB, CTPOCHHE, IPUMEHEHUE, (PU3NUEeCKHe U XUMUYECKHE CBOICTBa,
BaXHEHIIMe CcrnocoObl TMOJYYEHHs] TUNUYHBIX IMPEJCTaBUTENEH  pa3jMuYHbIX  KJIACCOB
YIJIEBOAOPOAOB (MeTaHa, 3TaHa, STUIIEHA, alleTUiIeHa, OyTaaueHa -1,3, 6eH3oua, Toiryona).

BBISBIATH T€HETUYECKYIO CBSI3b MEXKAY YIJIEBOJOPOAAMM M MOATBEPXKIATh €€ HaIU4ue
YPaBHEHHUSMH COOTBETCTBYIOIIMX XHMHMUECKHUX pEAKIMH C HCIOJb30BAaHUEM CTPYKTYPHBIX
dopmyn. XapakTepu3oBaTh HMCTOYHUKH YIIIEBOJAOPOJHOTO ChIpbs (HEPTb, MPUPOIHBINA ras,
yToJib), CHOCOOBI UX NMEPepadOTKU U MPAKTHUECKOE TPUMEHEHHE TOTY4aeMBbIX MPOTYKTOB.

Hcnonb30BaTh €CTECTBEHHO-HAYyYHbIE METOJbl MO3HAHUS — MpOBeIeHHe, HaOlioieHne U
OINKMCAaHNE XUMHUYECKOTO 3KCIIepUMeHTa (J1a00paTOpHbIE ONBITHI U MPaKTHYECKHE PabOThI).

CnenoBarh mpaBwiaM 0Oe30macHON paboThl B J1aOOpaTOPUU TMPU HCIOJIB30BAHUU
XUMHUYECKOH TOCYIbl M OOOpYAOBaHUS, a TaKKe MNpaBuWiIaM OOpalleHHs C BEIIeCTBAMHM B
COOTBETCTBUH C MHCTPYKLHUSAMH BBINOJHEHHS JJAOOPAaTOPHBIX ONBITOB M MPAKTHUECKUX paboT 1Mo
MOJIYyYEHUIO U U3YUEHUIO OPTraHMYECKHUX BEIIECTB.

[IpencTaBisTh pe3ynbTaThl SKCIIEpUMEHTA B POpPME 3aIIUCH YPABHEHHH COOTBETCTBYIOIIMX
peaxkuil U 1eNaTh BHIBOJBI HA UX OCHOBE.

[TpoBOIUTH BBIUMCICHUS [UIS OIPENENCHUS MOJICKYJISAPHOH (OPMYIIBI OPraHUYECKOTro
BEIIECTBA, II0 YPABHEHUIO XUMHUYECKOM peakuuu. CaMOCTOSTENbHO IIAaHUPOBATH U
OCYILLECTBIISITh CBOIO TI03HABATENIbHYIO JI€ATENILHOCTh; IPUHUMAaTh AKTHBHOE Y4YacTHE B
IpyNIoOBON y4eOHOU NesITeTbHOCTH.

3.Kuciopoacoaep:kaiue opraHuyeckme coeInHeHus




[IpenenpHble OJHOATOMHBIE CHUPTHL. METaHON W ATAHON: CTPOEHUE, (HU3UYECKUE U
XUMHUUYECKHE CBOWCTBA (pEaKLUU C AKTUBHBIMU METaJlJIaMH, TajJOr€HOBOJOPOJIaMH, TOPEHHUE),
npuMeHeHue. BogopoiHele cBsI3u MEXAy MOJIEKYJIaMU cIUpTOB. JlelficTBHE METaHoJIa U 3TaHoJIa
Ha OpraHMu3M YelloBeKa.

MHoroaTtomMHble CHUPTBI. OTUICHIVIMKONb W TJHULEPUH: CTpOeHHe, (U3NYECKHEe U
XUMHUYECKHE CBOMCTBA (B3aMMO/IEHCTBUE CO IIEIOYHBIMU METAJIJIaMH, KAUECTBEHHAsl peakus Ha
MHOrOaTOMHbIE cIUpTHI). JlelicTBue Ha opraHusMm uenoBeka. llpuMeHeHue riaunepuHa u
STHJICHTJIUKOJISL.

@deHo: CTpOEHHE MOJEKYJbl, (U3NYECKHEe U XUMHYECKHUE CBOWCTBA. TOKCHMYHOCTh
¢denona. [lpumenenue ¢enona.

Anpnerunsl M Kemouwvl. DoOpManbIeruj, aueTambAeTHA: CTpoeHue, (Qusnueckue u
XMMHUYECKHE CBOMCTBa (pEeakLUMU OKHCICHHS W BOCCTAaHOBJIEHHS, KaueCTBEHHBIC pEaKLUH),
HOJIy4eHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TIpe/iebHbIE KapOOHOBBIE KHCIOTHL.. MypaBbUHAsE M YKCYCHAsE KUCIIOTHI:
CTpoeHHue, PU3NUECKUE U XUMHUECKHE CBOICTBA (CBOWCTBA, OOIIHE IS KJIacca KHCIIOT, PEeaKIus
TepupUKalMM), MOoITydeHue M mnpuMmeHeHue. CreapuHOBas W OJEMHOBAs KHUCIOTHI Kak
IPEJCTaBUTENIN BBICIIUX KapOOHOBBIX KUCIOT. Mblja Kak COJIM BBICIIUX KapOOHOBBIX KHUCIIOT,
UX MOIOLIEE IEHCTBHE.

Crnoxnble 3pUpPHl KaK MPOU3BOAHBIE KapOOHOBBIX KHUCIOT. [ MAPOIH3 CIOXKHBIX 3(DUPOB.
XKupsl. 'maponus xupos. Ilpumenenue xupoB. bruonoruyeckas posib KUPOB.

VYrneBopl: cocTaB, KJIacCU(PHUKAIMS YIIIEBOAOB (MOHO-, IU- U MoJaucaxapubl). ['moko3a —
IpOCTEHIINKA MOHOCaXapua: OCOOEHHOCTH CTPOEHHSI MOJEKYJbl, (PU3MUECKHEe U XUMUYECKHE
cBoiicTBa (B3aumogeictBue ¢ ruapokcuaoM Menu(ll), oxucieHume amMMHauyHBIM pPAacTBOPOM
okcuma cepebpa(l), BoccTaHoBIeHHE, OpOKEHHE TIIOKO3bl), HAXOXJACHHE B TMPUPOJIE,
npuMeHeHue, Ouosnoruueckas poib. Porocunrte3. PpykTo3a Kak U30Mep TITFOKO3BI.

Kpaxman u nemnono3a kak npupojHble noaumepbl. CTpoeHue Kpaxmaina U LEeUTI0I03BL.
duznyeckue 1 XUMUYECKHE CBOMCTBA KpaxMaia (TMIpon3, KaYeCTBEHHAs Peakus C HOJ0M).

OKCIEpUMEHTAJIBHBIE METOABl M3Y4YEHMsI BEIIECTB M MX IPEBpALICHMI: IPOBEACHHUE,
HaOJI0IeHHe W ONMCAaHUE JEMOHCTPALMOHHBIX OIBITOB: TOPEHHE CIHUPTOB, KayeCTBEHHbIE
peakIMu OJHOATOMHBIX CHUPTOB (OKHCIEHHE 3TaHoja okcuaoMm wmeau(ll)), mMHOroaTOMHBIX
crupToB (B3ammojelicTBue ThulepuHa ¢ ruapokcuaoM menu(ll)), ampaerumoB (okucieHue
aMMHMa4YHbIM pacTBopoM okcuna cepebpa(l) u runpokcugom wmenu(ll), B3aumoneiicrBue
KpaxMajia C HOJOM), NpPOBEAECHUE IPAKTHUECKOW paboThl: CBOICTBa pacTBOpa YKCYCHOH
KHCIIOTBI.

Pacuérnbie 3a1a4n.

Bbluncnenuss mo ypaBHEHHIO XUMHUYECKOM peakuuu (Macchl, 00bEMa, KOJIWYeCTBa
UCXOJIHOTO BEIIECTBA MJIM TMPOJYKTAa PEAKIMU IO M3BECTHBIM Macce, O00bEMY, KOJIUYECTBY
OJIHOTO M3 UCXO/HBIX BEUIECTB UM MPOAYKTOB PEAKIINH).

OcHOBHBIE BH/IbI 1€ATEJIbHOCTH 00Y4YAKOIIHUXCH.

PackpbiBaTh CMBICT HU3y4yaeMbIX MOHATUH (BBIABIATH HX XapaKTepHbIE IPHU3HAKH),
YCTaHaBIMBAaTh MX B3aUMOCBS3b, HCIIOJIB30BATh COOTBETCTBYIOLIME IOHATUS NPU ONUCAHUU
COCTaBa, CTPOCHHUS U MPEBPALCHUI OPTaHUYECKUX COCIUHEHHIA.

Hcnonp30BaTh XMMHUYECKYI0 CHUMBOJHUKY JJIsI COCTAaBJIEHUS  MOJEKYSIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOH, COKPAIEHHO) (POPMYIT OPraHUYECKHX BEILECTB.



VYcraHaBnuBaTh NPUHAAICKHOCTh BEIIECTB K OIPEAEICHHOMY KIACCy IO COCTaBy M
CTPOCHMIO, Ha3blBaThb HX II0 CHUCTEMAaTHYECKOW HOMEHKJAType; INPUBOJIUTH TPUBHUAIBHbBIC
Ha3BaHUs OTACIBHBIX IPEACTAaBUTEIIEH KUCIOPOACOAEPKAILIMUX COCTUHEHUM.

XapakTepHu30BaTh COCTaB, CTPOCHHE, IPUMEHEHUE, PU3NYECKUE U XUMUYECKUE CBOMCTBA,
Ba)XHEHIIME CcHOcOoObl  IMOJIyYeHHMs] THUIWYHBIX IPEACTaBUTENEH  PA3IMYHBIX  KIAcCOB
KUCJIOPOJICOIEPKAIINX COEANHEHNH (MeTaHoa, 3TaHoIa, ININIepuHa, (eHoua, GopManbIeria,
aleTaIbJETU1a, YKCYCHOM KHUCIOTBI, IJIIOKO3bl, CaXxapo3bl, Kpaxmaia, LEJUII0JI03bl); BBIABIATh
FCHETHYECKYI0 CBA3b MEXKIy HUMM M IOATBEPXKAATb €€ HaJIU4Yhe YpPaBHEHUSMHU
COOTBETCTBYIOLIMX XMMUYECKUX PEaKIUi ¢ UCIIO0JIb30BaHUEM CTPYKTYPHBIX (GOpPMYII.

OnucelBaTh COCTaB, XUMUYECKOE CTPOEHHE U NPUMEHEHHE KUPOB, XapaKTEpU30BaTh UX
3HAYCHUE JUIS XKU3HEEATEIbHOCTH OPraHu3MOB.

Oco3HaBaTh OIIACHOCTH BO3JICHCTBUS Ha JKUBBIE OPTaHU3MBbI OIIPEIEICHHBIX OPraHUYECKUX
BEIIIECTB, MOSCHATh Ha IpPUMEpPax CIOCOObI YMEHBIIEHUS M IPeNOTBpAIEHHs] UX BPEIHOIO
BO3JICHCTBUS HA OPraHU3M YEJIOBEKa.

Hcnonp30BaTh €CTECTBEHHO-HAYYHbIE METOJAbl MO3HAHMSI — MPOBEACHHUE, HAOIIOJCHUE U
ONKCaHNE XMMUYECKOI0 3KCIIEpUMEHTa (J1a0OpaTOPHBIE OIBITHI U MPAKTUYECKUE PabOThI).

CnenoBare mnpaBuiaaM Oe3omacHOM paboTel B J1aOOpaTOPUM IPH  UCIHOJIb30BAHUU
XUMHYECKOH TIOCYIbl M OOOpYAOBaHHs, a TaKKe INpaBWiIaM OOpAaIIeHHs C BEIIECTBAMU B
COOTBETCTBUU C MHCTPYKLUSAMHU BBIIIOJIHEHUS JaOOPATOPHBIX OIBITOB U MPAKTUYECKUX padoT 1o
IIOJIyYEHUIO U U3YUYEHUIO OPraHUYECKUX BEIECTB.

[TpencraBiasaTh pe3yabTaThl SKCIEPUMEHTA B (JOPME 3alUCH YPABHEHUH COOTBETCTBYIOIINX
peaKIui U 1e7aTh BEIBOBI HA UX OCHOBE.

[TpoBOAMTH BBIYMCICHUS ISl ONpPENETICHUS MOJIEKYJISIPHONH (QOpMyJbl OpPraHH4eCKOro
BEIIECTBA, [10 YPABHEHUIO XUMUYECKOM pPEaKIUu.

CaMOCTOATENBHO IIIAHUPOBATh M OCYLIECTBISATH CBOIO ITO3HABATEIBHYIO NEATEIBHOCTB;
NPUHUMATh AKTUBHOE Y4acTHE B IPYNIOBOI y4eOHOH 1eATeIbHOCTH.

4.A30TCoaepaKale OPraHnyecKue coeIMHeHHs.

AMHUHOKHMCIOTBI Kak aM{QoOTepHble OpraHuyeckue coeauHeHus. dusnyeckue u
XUMHYECKHE CBOIICTBA aMUHOKHMCIOT (Ha mpuMepe IuMlKHA). buonorumdeckoe 3HaueHue
amMuHOKUCIOT. [lenTumsl.

benku kak mpupoaHbIE BBICOKOMOJEKYJSIpHBIE coenuHeHus. [lepBuuHas, BTOpuUYHAs U
TpPEeTUYHAasi CTPYKTypa OenkoB. XHMMHUYECKHE CBOWCTBa OEJKOB: THUIPOJIU3, JEHATypalus,
KaueCTBEHHBIC PEAKIIMK Ha OCJIKHU.

OKCrepuMEHTAIbHbIE METOJIbl M3YYEHHUs BEIIECTB M WX MpPEeBpaLeHUI: HaOIoIeHue U
ONHKCaHHE JEMOHCTPALIMOHHBIX OIBITOB: JEHATypalnus OEIKOB IpH HarpeBaHWHU, LIBETHBIE
peaxiuu OEeIKOoB.

OcHOBHBIE BHbI 1eATEJILHOCTH 00y4AKOIIMXCS.

PackppiBaTh CMBICT H3y4yaeMbIX TOHATUN (BBIABIATH HMX XapaKTEpHbIE IPU3HAKH),
YCTaHABIMBaTh MX B3aUMOCBSI3b, HCIIOJIB30BATH COOTBETCTBYIOIIME IOHATUS IPU ONHCAHWUU
COCTaBa, CTPOEHUS U IIPEBPALLCHUI OPIraHUYECKUX COCIUHEHUN.

Hcnonb30BaTh  XMMHUYECKYIO CHUMBOJUKY JUIA  COCTAaBIEHUS  MOJIEKYJISIPDHBIX U
CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIEHHOW) (OPMYJT OpraHUYECKUX BEIIECTB.

OnpenensaT NPUHAAIEKHOCTh BEIIECTB K OINPEAEIEHHOMY KiIaccy IO COCTaBy U
CTPOCHMIO, Ha3blBaTh HUX IO CHUCTEMATHMYECKON HOMEHKIJIAType; INPUBOAUTH TPUBHUAJIbHBIC
Ha3BaHUs OTACJIbHBIX MPEICTAaBUTEIIECH.



XapakTepr30BaTh COCTaB, CTPOCHUE, MPUMEHECHUE, (PU3MUSCKHE U XUMUICCKHUE CBONCTBA,
Ba)KHEUIIe CHOCO6BI MOJIYYCHUSA TUIINYHBIX HpeI[CTaBI/ITeHef/’I a30TCoACpKAIIUX COCI[I/IHGHI/Ifl
(MeTUIaMHHA, TIIUIUHA, OCTKOB).

OnuceiBaTh COCTaB, CTPYKTYPY, OCHOBHBIC CBOWCTBA OEJKOB; MOSCHITh HA IpPUMEpax
3HaueHHe OCNIKOB /Il OpraHu3Ma uelioBeKa. VICMoNb30BaTh €CTECTBEHHO-HAYYHBIC METOJIbI
IIO3HAHUA — Ha6JIIOI[aTb U OIIUCHIBATH IIGMOHCTpaL[HOHHBIfI OKCIICPUMCHT.

CaMOCTOSTEIbHO TUIAHUPOBATh W OCYIIECTBIIATH CBOKO IO3HABATEIILHYIO JCATEIBHOCTD;
NPUHUMATh AKTHBHOE y4aCTHE B TPYIIIOBON YUEOHOM AESTSIbHOCTH.

4.BbICOKOMOJIEKYIAPHbIE COeHHEHUS

OCHOBHBIC TIOHATHS XUMHH BBICOKOMOJICKYJISIPHBIX COCIMHEHHI: MOHOMEp, IOJIUMED,
CTPYKTYPHOE 3BEHO, CTEMEHb IOJIMMEPU3ALUK, CpelHsAs MoJieKyJsipHas Macca. OCHOBHbIE
METO/Ibl CUHTE3a BBICOKOMOJIEKYJISIPHBIX COSIMHEHHUH — IMOJIMMEepU3alus U NOJUKOHCHC AL,

DKcrepruMEeHTAbHBIE METO/Ibl M3yUYCHUs BEIIECTB M WX MPEBPAILCHHA: 03HAKOMIICHHE C
00pa3aMu MPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, TNIACTMACC, KAYIYKOB.

MexnpeameTHble CBA3H.

Peanu3zanus MeXINpeIMEeTHBIX CBs3€H MpU M3yuyeHUM opraHudeckoil xumuu B 10 kiacce
OCYILECTBIISICTCSI Yepe3 HCIOIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX TMOHSATHHA, TaK U
MOHATHH, SBISIOMINXCS CUCTEMHBIMU JIJIS1 OT/ICIBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOTO ITHKIIA.

OO01e ecTecTBEHHO-HAy4YHbIC IMOHSATHS: SIBIEHHE, HAy4YHbIH (akT, TUIOTe3a, 3aKOH,
TEOpHsl, aHalM3, CHUHTE3, KIAacCU(pHUKAIMs, MEepPUOJAUYHOCTb, HAOIIOJACHUE, HW3MEpEHue,
HKCIEPUMEHT, MOJICTTUPOBAHHE.

®duznka: MaTepusi, HEpPIus, Macca, aToM, 3JIEKTPOH, MOJIEKYJIa, SHEPIreTUUECKUN YPOBEHb,
BEIIIECTBO, TeJI0, 00BEM, arperaTHoe COCTOSHUE BEIeCTBa, (pU3MUecKue BETUUMHBI U €IUHULIBI
UX U3MEPEHUsl.

buonorus: knerka, opraHusMm, Ouocdepa, oOMEH BEIIECTB B OpraHu3Me, (POTOCHHTE3,
OMOJOTNYECKH aKTUBHBIE BellecTBa (OENKU, YIII€BOIbI, KHUPbI, PEepMEHTHI).

['eorpadus: MuHepasibl, TOpHbIE TOPO/IbI, MTOJIE3HbIE HCKOMAeMbIe, TOIUINBO, PECYPCHI.

TexHoOorHs: NHUILEBbIE MPOAYKThI, OCHOBBI PAllHOHAIBHOTO MUTAHUS, MOIOIIME CPEJCTBA,
JIEKapCTBEHHbBIE H KOCMETHYECKHE MPETapaThl, MaTepUaIIbl U3 HCKYCCTBEHHBIX M CHHTETHUECKUX
BOJIOKOH.

OcHoBHBIC BU/bI 1eITEJIbHOCTH 00y4al0IIMXCS.

Brnaners u3yyaeMbIMM XMMHYECKHMMH MOHATUSAMH: PACKPbIBaTh CMBICIT M3Y4aeMbIX MOHATHHA U
OPUMEHATh OTH TIOHSATHS TPH ONHCAHWU COCTaBa M CTPOCHHS BBICOKOMOJIEKYJISPHBIX
OpPTraHUYECKUX BEIIECTB, IS OOBSICHEHHS OTJEIBHBIX (PAKTOB U SIBIICHHIA.

Hcnonb30BaTh XMMUYECKYIO CUMBOJIMKY JJISi COCTABICHUS CTPYKTYpPHBIX (hOpMYJ BEIIECTB U
YpaBHEHM peakuuii MOIMMEPU3aLUU U TOJTUKOHICHCAITUH.

OrnuceIBaTh COCTaB, CTPOCHHUE, OCHOBHBIE CBOMCTBA Kay4yyKoB, HanbOosiee pacrnpoCTpaHEHHbIX
BU/JIOB IJIACTMAcCC, BOJIOKOH; IPUMEHEHHUE B Pa3IMUHbIX oTpacisix. Mcnonap3oBaTh ecTrecTBEHHO-
Hay4HbIE METO/Ibl TIO3HAHUS — HAOJII01aTh U OMUCHIBATH IEMOHCTPALMOHHBINA YKCIIEPUMEHT.



11 KUIIACC
OBIIASA U HEOPTAHUYECKASA XUMMUSA

1.Teopernyeckue 0CHOBbI XMMHH.

XuUMHUECKUH dlieMeHT. AToM. Sapo aroma, H30TOIBL. DIEKTPOHHAs 000JIOUKA.
DHepreTHyeckue YpOBHHU, MOIYPOBHH. ATOMHBIE OpOUTaNH, S-, P-, d- 31neMeHThl. OCOOCHHOCTH
pacripesiesieHUs] JIEKTPOHOB IO OpOUTAIAM B aTOMax 3JEMEHTOB IEPBBIX YETHIPEX IEPUOJIOB.
OJeKTpoHHas KOH(UTypaLus aTOMOB.

Ilepnonnueckuit 3akoH u Ilepmommueckas cucrema XUMHUYECKUX 3ieMeHToB [ U
MengeneeBa. CBsA3b NEPUOAMYECKOTO 3akoHAa M Ilepmonnyeckoil CHUCTEMBI XUMHYECKHX
anemeHToB JI. 1. MeHnzeneeBa ¢ COBPEMEHHOM TEOpUEN CTPOCHMsI aTOMOB. 3aKOHOMEPHOCTHU
U3MEHEHUs CBOICTB XMMHUECKUX 3JIEMEHTOB U 00pa3yeMbIX UMHU IPOCTBIX U CI0KHBIX BEIIECTB
10 rpyNIaM U nepuojam. 3HaueHue NepUoANYECKOro 3aKOHa B Pa3BUTHH HAYKH.

CrpoeHue BeliecTBa. XUMHUYECKas CBs3b. BHIbl XUMHUYECKOM CBSI3M (KOBaJEHTHAs
HEMoJIsIpHasl U TOJIIpHAas, WOHHAsA, MeTajuiMyeckas). MexaHu3Mbl 0Opa30BaHUsl KOBAJIEHTHOM
XUMHUYECKON CBsI3M (OOMEHHBIM M JTIOHOPHO-aKLENTOpHbIN). BogopoaHas cBs3b. BajleHTHOCTD.
DneKTpoOoTpULATENIbHOCTh. CTeneHb OKUCIeHNs. IOHbI: KAaTHOHBI U aHUOHBI.

BeuecTBa MOJEKYISIpHOTO U HEMOJEKYJISIPHOTO CTPOEHUS. 3aKOH IOCTOSHCTBAa COCTaBa
BellecTBa. THIBI KPUCTAUIMYECKUX PEHIETOK. 3aBUCUMOCTb CBOMCTBA BEUIECTB OT THUIA
KPUCTAJUIMYECKOU PEIIETKH.

ITonsiTHe O AMCHEPCHBIX cucTeMax. VICTHHHBIE M KOJIJIOMIHBIE pacTBOPBI. MaccoBas 1oJist
BEIIECTBA B PaCTBOPE.

Knaccugpukanus Heopranuueckux coequHeHuil. HomeHkiaTypa HEOpPraHWYeCKHX
BEILECTB. ['eHeTHuyeckass CBsA3b HEOPraHWYECKUX BEILECTB, NPUHAMICKANIUX K PA3IUYHBIM
KJIACCaM.

XuMmunyeckass peakuus. Knaccudukanus XUMHYECKHX peakUUi B HEOPraHUYECKOH U
OpPraHMYECKON XMMHUHU. 3aKOH COXPAHEHHS MACChI BEILECTB, 3aKOH COXPAHEHUS W IPEBPALICHUS
OHEPIUHU IIPU XUMUYECKUX PEAKIUAX.

CkopocTh peakiuu, €€ 3aBHCUMOCTb OT pPa3IM4YHbIX (pakTopoB. OOpaTUMble peakKlUu.
Xumnueckoe paBHoOBecHe. (DakTOpbI, BIUAIOIIHAE HA COCTOSTHUE XUMHUYECKOTO PaBHOBECHS.
[Tpunuun Jle larense.

OnexTponuTtnyeckas aucconuanus. CuibHbIe W ciadble 37eKTpoiauTsl. Cpena BOJIHBIX
PacTBOPOB BEIIECTB: KHCIIAs, HEUTPAJIbHAS, IEJTOYHAs.

OKHCIUTENTBHO-BOCCTAHOBUTENIBHBIE PEAKIIUH.

OKCHEpUMEHTAJIBHBIE METO/bl M3YUEHHUS BEIIECTB U UX MPEBPALLEHUI: JTEMOHCTPALUS
tabmun «llepuonuueckass cucrema xumudeckux snementoB J[. M. MengeneeBa», u3ydyeHue
MoJiele KpPUCTAJUIMUECKUX pelEToK, HaOJIIoJeHHe U OINKCaHUuEe JEMOHCTPALMOHHBIX U
71a00paTOPHBIX OMBITOB (Pa3lIoKEHHE IEPOKCHAAa BOJOpPOJa B TMPUCYTCTBUM KaTalln3aTropa,
OIIPENIETICHUE CPElbl PaCTBOPOB BEILECTB C MOMOIIBIO YHUBEPCAIBHOIO MHAMKATOPA, PEAKLUU
HMOHHOTO0 OOMEHa), MPOBEACHHE MPAKTUYECKOH paboThl «BnusHue pa3nuyHbIX (HaKTOPOB Ha
CKOPOCTb XUMUYECKOU PEAKIIUI.

Pacuémmnvie 3adauu.

Pacuérsl 10 ypaBHEHUAM XMMHUYECKUX PEAKIIMii, B TOM YUCIIE TEPMOXUMUYECKHUE PACUYETHI,
pacy€Thl ¢ UCIIOJIB30BAHUEM ITOHATUS «MACCOBAasl JOJIs BEILIECTBAY.

OcHOBHBIE BHbI 1eATEJILHOCTH 00y4aK0IIMXCS.



PackppiBaTh CMBICT H3y4yaeMbIX TOHATUN (BBIABIATH HMX XapaKTEpHbIE IMPU3HAKH),
YCTaHABJIMBATh UX B3aUMOCBS3b.

PackpeiBath cMbIca nepuoaudeckoro 3akona /[. M. Menneneesa u JeMOHCTPUPOBAThH €r0
CUCTEeMATU3UPYIOIIYI0, 00BICHUTENbHYIO U POTHOCTUYECKYIO () YHKIUH.

XapakTepru30BaTh NEKTPOHHOE CTPOCHUE aTOMOB XMMUYECKUX 3J1EMEHTOB 1—4 1epuoioB,
UCIIOJIB3Ysl TIOHSTHUSA S-, P-, d-3JIEKTPOHHBIE OPOUTANIHN, SHEPTETHYECKUE YPOBHH.

OOBSICHATh 3aKOHOMEPHOCTHM M3MEHEHMsSI CBOMCTB XHMHUYECKHUX JJIEMEHTOB M HX
coeMHEeHUH 1o epuoaam u rpynmnam [lepuoauueckoit cucremsl [. 1. MenneneeBa PackpbiBath
CMBICJT U3y4YaeMbIX MOHATHH (BBLIEIATH WX XapaKTepHbIe MPU3HAKN) U MPUMEHSITH STH MOHATHUS
IIPY ONMCAaHHUU COCTaBa U CTPOCHUS BEILECTB, Il OOBSICHEHUS OT/ACIbHBIX (PAKTOB U SIBICHUM.

Ompenenatb BUIbl XUMHYECKOW CBSI3M (KOBJICHTHOW, WOHHOM, METAJLTMYECKOMH,
BOJIOPOJIHOM) B COEIMHEHUSIX;, TUI KPUCTAJUIMYECKOM PEHIETKH KOHKPETHOTO BEIECTBA.

Ornpenenars BaJIGHTHOCTb U CTENEHb OKUCICHHUSI XUMUYECKHX 3JIEMEHTOB B COECIUHEHUAX
Pa3IU4YHOIO COCTaBa.

[IpoBOAMTH BBIYUCIIEHUS C MCIOIb30BAaHUEM IIOHATUS «MaccoBas JOJsI BEIIECTBA B
pactBope». Branere u3ydaeMbIMM XUMHYECKHUMH TMOHATHUSAMU. OOBICHATH 3aBUCUMOCTH
CKOPOCTH XUMHUYECKOU PEaKINH OT pa3NuYHbIX (PAKTOPOB.

OnpenensaTb XapakTep CMELIEHUS XUMUYECKOI'O PaBHOBECHSI B 3aBUCUMOCTH OT BHEILIHETO
BozaeiicTBus (npuHuun Jle Illarense).

CocTaBiATh ypaBHEHUS! PEaKUUN Pa3IMUHbBIX TUIIOB; MOJHBIE U COKpAIIEHHbIE YPABHEHUS
peaxIuit HOHHOTO OOMEHA, YUYUTHIBas YCIOBUS, IPU KOTOPBIX 3TH PEAKIIUU UIYT 0 KOHIIA.

Hcnonp30BaTh €CTECTBEHHO-HAYYHbIE METOJbl MO3HAHUS — MPOBEACHHE, HAOII0JeHUE U
ONMCAHWE XUMHUYECKOIO JKCIIEpUMEHTa (JIEMOHCTpPAllMOHHbIE U J1a0OpaTOPHBIE OIBITHI,
mpakTH4eckue pabdoThl): MO OINpeAeTeHUI0 Cpelbl BOJHBIX PACTBOPOB BEUIECTB, PEAKIUI
MOHHOTO 00OMEHA, BIIUSHUIO Pa3IUYHbIX (DaKTOPOB HA CKOPOCTh PEaKIU.

CnenoBaTh mpaBuUjiaM  TOJIb30BaHMSI XMMHMUYECKON TMOCYyqoM UM J1abOpaTopHBIM
o0opynoBanueM. [IpeacTaBisiTh pe3ynbTaThl XUMHUYECKOTO AKCIEPUMEHTa B (opMme 3amucu
YpaBHEHU COOTBETCTBYIOIIMX PEAKIIMI U JIeJaTh BBIBO/IBI HA UX OCHOBE.

[IpoBOINUTHh BBIYHMCIECHHUS 10 YPABHEHUSM XHMHUYECKUX pEaklUuid, B TOM YHCIE
TEPMOXUMHUYECKUE PACUETHI.

2.Heopranuveckasi XuMusi

Hemerannel. Ilonmoxkenue HemetramioB B Ilepuonnueckoil cuCTEME XUMHUYECKHUX
anemernToB JI. M. MennaeneeBa m 0COOEHHOCTH CTpoeHHsI aTomoB. Du3nmyeckue CBOWMCTBA
HEMETaJUIOB. AJUIOTPOTHS HEMETAIOB (Ha IPUMEpPE KUCIopoaa, cepsl, hochopa u yriepoaa).

XVMUYECKHE CBOWCTBA BAXKHEUIINX HEMETAJUIOB (TalOreHOB, cephl, a3oTa, docdopa,
yriepoJia U KpEMHUS1) U UX COEIMHEHUM (OKCUA0B, KUCIOPOACOAEPKALUIUX KUCIOT, BOJOPOIHBIX
COCTMHECHUI).

[IpruMeHeHne BaXKHEUIIINX HEMETAIUIOB M UX COCTMHEHUM.

Meramisl. [lonoxenune meramios B llepuoguyeckoil cucteMe XUMHUECKUX AJIEMEHTOB [l
N. MenneneeBa. OCOOEHHOCTH CTPOEHUS DJEKTPOHHBIX 000JOYEK aToMOB MeTayuioB. OOmue
¢busznveckue cpoiictBa MeTauioB. CIIaBbl METayUIOB. DJIEKTPOXUMHYECKUN Pl HANPSHKEHUN
METaJIJIOB.

XUMHUYECKHUE CBOWMCTBA BAXKHEUIMX METAJJIOB (HATpUM, KaJlWid, KajdblM{, MAarHUu,
ATIOMUHHM, LIUHK, XPOM, KE€J€30, ME/Ib) U UX COCIMHEHUM.

OO6mue cmocoOw! oydeHus MeTauioB. [I[puMeHeHne MeTaIoB B OBITY M TEXHUKE.



OKCIIEpUMEHTAIbHbIE METOJbl H3yYEHHs BEUIECTB M HMX NPEBPALICHUN: HW3YYEHHUE
KOJUIeKIIMA «MeTaluibl U CIUIaBbI», OOPa3I[OB HEMETAJUIOB, PEIICHUE SKCIEePUMEHTAIBHBIX
3ama4, HaONIOJICHWE W  ONHCAHWE JCMOHCTPAIIMOHHBIX U  JIA0OPaTOPHBIX  OIBITOB
(B3auMojielicTBUE TUAPOKCHIA aTIOMUHUS C PACTBOPAMHM KHCIOT U IIEJOoYeil, KaueCTBEHHbIC
peaKkuu Ha KaTHOHBI METAJLJIOB).

Pacuérnble 3anaum.

Pacuérbl macchl BemiecTBa MM 00bEMa ra30B 10 M3BECTHOMY KOJMYECTBY BEIIECTBA,
Macce Ui 00bEMY OJIHOTO M3 y4YacTBYIOIIMX B PEaKIMM BELIECTB, pacd€Thl Macchl (00bEMA,
KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CIIH OJHO U3 BEIIECTB UMEET IIPUMECH.

OcHOBHBIE BU/IbI 1eATEJIbHOCTH 00y4AKOIIHUXCS.

PackpbiBaTh CMBICH H3y4aeMbIX TMOHATUM (BBIICIATH MX XapaKTEepHbIE NPU3HAKH) U
NPUMEHSTh STU TOHATHS MPH OMUCAHUM COCTaBa M CTPOCHUS BEILIECTB, AN OOBSCHEHUS
OTJICbHBIX (DAKTOB U SBICHUI.

OOBsicHATD O0IIME 3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB AJIEMEHTOB — METAJUIOB U UX
COCMHEHUN C Y4YE€TOM CTPOCHHS HMX aTOMOB W TMOJOXeHus B I[lepuomumueckoil cucreme
xumudeckux sneMeHToB J[. . Menzaeneesa.

XapakTepu3oBaTh (OMUCHIBaTh) 00IIME XUMUYECKHUE CBOMCTBA METAJIOB, MX BaXKHEHIINX
COCMHEHUM, TMOJATBEP)KJasi OTO ONHCAaHWE NPUMEpPAMH YPABHEHHH COOTBETCTBYIOIIHMX
XUMHUYECKHUX PEaKIUii; MPUMEHEHHE METAIIOB B PA3JIMYHBIX O0JIACTAX, & TAK)KE UCITOJIb30BAHUE
UX JJIs1 CO3[JaHUs COBPEMEHHBIX MATEPUAIOB U TEXHOJIOTUH.

OnuceiBaTh CIOCOOBI  3allUTBI  METANIOB OT KOPPO3WHU. PackpblBaTh CYIIHOCTH
OKHMCJIUTEIbHO- BOCCTAHOBUTEIBHBIX PEAKIUN MMOCPEICTBOM COCTABJIEHUS 3JIEKTPOHHOTO
OanaHca 3TUX peakLui.

IIpoBOaUTE peakunH, MOATBEPKIAONIME XapaKTEPHbIE CBOMCTBA HM3y4aeMbIX BELIECTB,
pacno3HaBaTh ONBITHBIM ITYTEM MOHBI METAJJIOB, MPUCYTCTBYIOLIUE B BOJHBIX PACTBOPAX.

Hcrnonb30BaTh €CTECTBEHHO-HAYYHBIE METOJblI MO3HAHUSI — TMPOBEACHHE, HAOIIOEHUE U
OTMHMCaHUWE XHWMHUUYECKOTO OJKCIIEPUMEHTa (JIIEMOHCTpAIMOHHBIE U JAOOPATOPHBIE OIBITHI,
MpaKTH4eCKHe paboThl).

[IpencTaBisTh pe3yiabTaThl XUMHYECKOTO SKCIIEpUMEHTa B (opme 3alucu ypaBHEHUU
COOTBETCTBYIOLIMX PEAKIUI U J€JaTh BBIBOJIBI HA UX OCHOBE.

CrnenmoBaTh TpaBWJIaM  TIOJB30BAaHUS XMMHYECKOW TMOCYylIOH U J1abOpaTopHBIM
00opyIoBaHUEM.

[IpoBOoaUTHh BBIUKCIEHUS MO YPaBHEHUSAM XHMHUYECKUX peakuuid. CamMoCTOATENbHO
IJITAHUPOBATh M OCYIIECTBIISITH CBOIO IMO3HABATEJBHYIO NESITEILHOCTh;, NMPUHHUMATh AKTUBHOE
ydacThe B TPYNIOBOW YYeOHOW MAeATENHHOCTH. PacKpbiBaTh CMBICT HM3y4aeMbIX TMOHSITHHA
(BBLOENATh WX XapaKTepHbIC MPHU3HAKW) U MPUMEHSTHh JTH MOHSATHUS MPU OMHUCAHUU COCTaBa U
CTPOEHHUS BEIIECTB, sl 00BICHEHUS OTJEIbHBIX (DAKTOB U SBICHUIA.

OOBsCHATH OOIME 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB HEMETAIJIOB U UX COSAMHEHUI
C y4€TOM CTPOEHHS WX aTOMOB W TojokeHus B llepronnueckodl cucreMe XHMHUYECKHUX
anemenToB M. . Menaeneera.

XapakTepu3oBarh (OMHUCHIBaTh) OOIIME XWMHUYECKHUE CBOWCTBA HEMETAIJIOB, UX
BOKHEHIIUX  COCNMHEHUM, TOATBEpXKIas ATO  ONHCAaHWE  MPUMEpPAMH  ypaBHEHUM
COOTBETCTBYIOIIMX XUMHUYECKUX PEAKIIUM.

XapakTtepu3oBaTh BIUSHUE HEMETAUIOB M MX COCJAMHEHUN Ha >KUBBIE OPraHU3MBI;
OTHCHIBATh IPUMEHEHUE B PA3ITUYHBIX 00JIACTIX MPAKTUIECKON ACSITEFHOCTH YEJIOBEKA.



[TonTBepkmaTh CyIIECTBOBAaHHE TI'E€HETUYCCKOH CBS3M MEXKAY HEOPTaHUYECKUMHU
BEIICCTBAMH C TIOMOIIBIO YPAaBHEHUH COOTBETCTBYIOIUX XUMUYECKHUX PEAKIIHIA.

PackpbiBaTh CYIIHOCTH OKHCIUTEIBHO-BOCCTAHOBUTEIIBHBIX PEAKIUNA IMOCPEICTBOM
COCTaBJICHUS 3JICKTPOHHOTO OallaHCa ATHX PEaKIUi.

[TpoBOIUTH peakiuu, MOITBEPIKAAIONINE XapaKTEPHBbIE CBOMCTBA M3y4aeMbIX BEIIECTB,
pacro3HaBaTh ONBITHBIM ITyTEM aHUOHBI, IPUCYTCTBYIONINE B BOJHBIX PACTBOPAX.

Hcnons30BaTh €CTECTBEHHO-HAYYHBIE METOABI TO3HAHHS — MPOBEACHHE, HAOIIOICHUE U
OMKCAaHWE XUMHYECKOTO OJKCHEPUMEHTa (JIEMOHCTPAIIMOHHbIE M Ja0OpaTOPHBIC OMBITHI,
MIPaKTUYECKHUE pabOTHI).

[IpencraBisiTh pe3yabTaThl XUMHUYECKOTO JKCIEpUMEHTa B (opMme 3amucu ypaBHEHUH
COOTBETCTBYIOIIUX PEAaKIMid U JeJaTh BBIBOJALI Ha uX oOcHOBe. ClenoBaTh MpaBHIIaM
MOJIb30BAHUSI XMMUYECKOH MOCYI0# 1 1a00paTOPHBIM 000y IOBAaHHEM.

[TpoBOIUTH BBIYMCIICHUS 110 YPABHEHUSAM XUMHUECKUX PEAKIIU.

CaMOCTOATEIHHO IIAHUPOBATh M OCYIICCTBIISATH CBOIO IMO3HABATEIBHYIO JEATEIHHOCTD;
MPUHUMATH AKTUBHOE YJaCcTHE B TPYIIIOBON YICOHOH eATEIHHOCTH.

3.Xumus v KU3Hb

Ponp xuMuu B oOecriedeHUu SKOJIOTUYECKOM, SHEPTeTUUECKOM U MUIIEBOM 0€301MacHOCTH,
pa3BuUTUM MeauLMHbL. [loHSATHE O HaydHBIX METOAaxX IIO3HAHMS BEIIECTB M XUMHUYECKHUX
peaKuui.

[IpeacraBnennss 00 OOmMMX HAYYHBIX MPUHIMIAX T[POMBIIIICHHOTO TMOJYyYECHUS
BOKHEHIIMX BEILIECTB.

YenoBek B MHUpE BEUIECTB M MAaTEpPHAOB: BaXHEHIINE CTPOUTEIbHBIE MAaTepHUabl,
KOHCTPYKIIMOHHBIE MaTepualibl, KPacku, CTEKJIO, KepaMuKa, MaTepuaigbl s SJICKTPOHUKH,
HaHOMAaTEPHAJIbI, OPTAaHNYECKUE U MUHEPAIbHBIC YI0OPEHHS.

XuMUs U 3I0pOBbE YEIOBEKa: MpaBWJa HMCIIOJIb30BaHUS JIEKAPCTBEHHBIX MPENApaToB,
mpaBuiia 6€30MaCHOTO MCIOIb30BaHUS MPENnapaToB OBITOBOM XUMHUHU B TTIOBCEITHEBHOM JKHU3HH.

MexnpenMeTHbIE CBS3U.

Peanu3zanus MexXnpeaMETHBIX CBA3€H MpU U3y4yeHUH OO0IIel M HEOPraHUYEeCKOH XMMHHU B
11 kyacce oCyIIecTBIsETCS Yepe3 MCIOIh30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSTHH,
TaK M MOHSTHH, SBJISIOUUXCS CUCTEMHBIMH JJIsI OTAENBbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO
LUKIIA.

OO0mue ecTeCTBEHHO-HAYyYHbIE TOHSTHS: HAay4YHBIA (akKT, TUMOTE3a, 3aKOH, TEOpHs,
aHajgu3,  CHHTE3,  Kiaccuukanus,  MEePUOJAUYHOCTh,  HAOMIOJEHHWE,  DKCIIEPUMEHT,
MOJEIUPOBAHUE, U3MEPECHUE, SIBJICHHUE.

®du3nka: Marepus, SHEPrusi, mMacca, aroM, 3JIEKTPOH, MPOTOH, HEUTPOH, WOH, H30TOII,
PaIMOAaKTUBHOCTh, MOJICKYJIa, SHEPTETUUECKUI YpOBEHb, BEIIECTBO, TEIO0, 00BEM, arperatHoe
COCTOSIHHE BEIIECTBA, (PU3MUECCKUE BETUYHHBI U €MHUIIBI KX U3MEPEHHUSI, CKOPOCTb.

buonorus: kimerka, opraHu3M, JKOcHCTeMa, Ouocdepa, MakKpo- M MHKPOIIEMEHTHI,
BUTaMUHBI, 0OMEH BEIIECTB B OpraHU3Me.

['eorpacdusi: MuHepasbl, TOPHbIE IOPO/IbI, MTOJIE3HBIE HCKOTIAEMbIE, TOILITUBO, PECYPCHI.

TexHomorus: XUMUYECKast IIPOMBILIIEHHOCTb, METaJLTyprus, MIPOU3BOJCTBO
CTPOUTETBHBIX MaTepuaios, CEJIbCKOXO035ICTBEHHOE IIPOU3BOJICTBO, MHILLIEeBas
MPOMBINIICHHOCT, (papMarieBTU4ecKasi MPOMBIIUIEHHOCTh, MPOU3BOJCTBO KOCMETHYECKHX



IIpenaparoB, MPOU3BOJCTBO KOHCTPYKIIMOHHBIX MaT€pHUANIOB, 3JEKTPOHHAs MPOMBIIIIEHHOCTD,
HaHOTEXHOJIOTHH.

OcHOBHBIE BU/IbI 1eATEJIbHOCTH 00y4AKOIIHUXCS.

PackpblBaTh poJib XMMHUU B PEIICHUM SHEPre€THUYECKUX, CHIPHEBBIX M HKOJIOTMYECKUX
npo0iieM YelloBEYeCTBA, OMHUCHIBATH OCHOBHBIC HANPABJICHMSI PAa3BUTHUSI XUMUYECKOW HAyKU U
TEXHOJIOTHH.

[TpumensTh TpaBwiia 0€30MacHOrO OOpalleHUs C BEIIECTBAMH, HCIOJIb3YEMBIMH B
MOBCE/IHEBHOM JKU3HHU, MpaBWJIa TMOBEJIEHUS B LENSIX COEpeKeHHUs 37A0POBbS U OKpYXKaroulei
OPUPOJHON cpenbl; MOHUMaTh Bped (OMAacHOCTb) BO3JACHCTBHS Ha JKHUBBIE OPraHU3MBbI
OmnpeNleJICHHbIX BemecTB cMbica mnokazarens [IJIK, mnosicHaTe Ha mnpumepax crnocooObl
YMEHBIIEHUS U MPEIOTBPALLICHUS UX BPEIHOIO BO3ACHCTBUA.

AHanu3upoBaTh M KPUTUYECKH OILEHUBATh HMH(POPMAIIMIO, CBSI3aHHYIO C XHUMHUYECKUMU
MPOLIECCAMU U MX BIMSHUEM HA COCTOSIHUE OKPY’KAIOILIEH Cpebl.

Hcnonp30BaTh MOJIYYCHHBIC 3HAHUS W TPEACTaBICHHS O cdepax IesATEIBHOCTH,
CBSI3aHHBIX C HAYKOW U COBPEMEHHBIMH TEXHOJIOTHSIMHU, KaK OCHOBY JJIsl OPUEHTAIlUU B BBIOOpE
cBoeit Oynymiel mpodeccnoHaNbHOM e TEeIbHOCTH.

[Ipuaumare y4actue B 0O0CYyXJIEHUHM MpoOIeM XHUMHUYECKOH U SKOJOTHYEeCKOU
HAIPaBIICHHOCTH, BBICKA3bIBaTh COOCTBCHHYIO IMO3UIMI0 10 MpolieMe W TpeiaraTh
BO3MOXHBIE IYTH €€ PEIICHUSA.



3.IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHUH HA
BA30BOM YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUA

JIMHHOCTHBIE PE3YJIBTATbBI

OI'OC COO ycraHaBimuBaeT TpeOOBaHHMS K pPe3ylbTaTaM OCBOCHHUS OOy4YaIOIMIMMUCS
IporpaMM CpPeAHEro oOIiero oOpazoBaHHs (JIMYHOCTHBIM, METANPEIMETHBIM U NPEIMETHBIM).
HayuHno-meronuyeckoil OCHOBOM aisi pa3pabOTKU IUIAHUPYEMBIX DPE3YJIbTaTOB OCBOEHUS
pOorpaMM CpeaHero o0Iero 00pa3oBaHusl SBIAETCS CUCTEMHO-AESTEIbHOCTHBIHN MOXO/.

B cooTBeTcTBUM C CHUCTEMHO-ACSATEIBHOCTHBIM IOAXOJOM B CTPYKTYpE JIMYHOCTHBIX
pe3yJbTaTOB OCBOCHMS IpenMeTa «XUMHs» Ha YpPOBHE cpenHero oOmiero oOpa3oBaHus
BBIJICJIEHBI CIIEAYIOLINE COCTaBIISIONIUE:

OCO3HaHHE OO0YYAIOLUIMMHCA POCCUHCKOW Tpa’kAaHCKOM HAEHTUYHOCTH — TOTOBHOCTH K
CaMOPAa3BUTHIO, CAMOCTOSTEIIbHOCTH M CAaMOOTIPEICIICHUIO;

HAJIMYME MOTUBAIMH K 00y4eHHIO;

LIeJICHANPABIEHHOE Pa3BUTHE BHYTPEHHHUX YOEKICHHUH JIMYHOCTH HAa OCHOBE KIIFOUEBBIX
LEHHOCTEH ¥ UCTOPUUECKUX TPAJULMNA 0a30BOM HAyKU XMMUHU;

TOTOBHOCTh M CIOCOOHOCTh OOYYArOMIMXCSl PYKOBOJCTBOBATHCS B CBOCH IESTEIBHOCTH
[ICHHOCTHO-CMBICJIOBEIMH ~ YCTAHOBKAaMH, TIPUCYIIMMHU LEJIOCTHOH CHCTEME XHMHUYECKOTO
oOpa3zoBaHus;

HaJIMYMe TPaBOCO3HAHUS SKOJIOTMYECKOM KYNbTYphl M CHOCOOHOCTH CTaBUTh LETH U
CTPOWTH )KM3HEHHBIC TIAHBI.

JIMYHOCTHBIE pE3yNbTAaThl OCBOCHHUS TpeAMeTa «XHUMUS» IOCTHTAIOTCS B EIUHCTBE
y4yeOHOIl M BOCIUTATEIbHOM JEATEIIBHOCTH B COOTBETCTBUHM C T'yMaHUCTHMYECKHMH,
COLMOKYJIbTYPHBIMH, JIyXOBHO-HPAaBCTBEHHBIMM LIEHHOCTSIMM M HJeajaMU POCCHICKOro
TpaXXJIaHCKOTO O0OIIecTBa, NPUHSATHIMH B OOIIECTBE HOPMaMH M TPaBWIAMH TOBEICHHS,
CHOCOOCTBYIOIIMMH TIPOIIECCAaM CAMOTIO3HAHUS, CAMOPA3BUTHSI U HPABCTBEHHOTO CTAHOBIICHUS
JUYHOCTH 00YYaIOLINXCS.

JIMuHOCTHBIE Pe3ylbTaThl OCBOCHUS INpenMeTa «XUMUS» OTpaxaroT chOpMUPOBAHHOCThH
OTBITa TIO3HABATENHHONM M TPAKTHYECKOW MAEATENHbHOCTH OOYYAIOMIMXCS 110 pealn3anuu
NPUHATHIX B 00IIECTBE IICHHOCTEH, B TOM YHCJIE B YaCTH:

1) rpamaaHCKOro BOCIUTAHMS

0CO3HaHMsI O0YYAIOIUMHUCS CBOMX KOHCTHUTYIIMOHHBIX NpaB U 00sS3aHHOCTEH, YBaXKEHUS K
3aKOHY U MPaBOIOPSIKY;

NPEICTaBICHUS O COIHUAIBHBIX HOpPMax M TMpaBHJIaX MEKIMYHOCTHBIX OTHOINCHHW B
KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOW EATEIILHOCTH MPH CO3JaHUM YYEOHBIX MPOEKTOB,
peneHnH y4eOHBIX ¥ MO3HABATEIBHBIX 33/1a4, BBITIOJTHEHUN XUMHUYECKUX IKCIIEPHMEHTOB;

CIOCOOHOCTH TIOHUMATh M MIPHHUMATh MOTUBBI, HAMEPEHHSI, IOTUKY M apTYMEHTBI IPYTHX
IpY aHaJIN3€ Pa3IMYHBIX BUJOB YUEOHOH NesATETbHOCTH;

2) IaTPHOTHYECKOT0 BOCIINTAHMSA

LICHHOCTHOTO OTHOIIEHUS K HMCTOPUYECKOMY M HAyYHOMY HACJIEIUI0 OTEYECTBECHHOH
XUMHUU;

YBa)KEHHsI K IpOIEcCy TBOpYECTBA B 00JACTH TEOPUU M IMPAKTUYECKOTO NMPUMEHEHUS
XUMHHU, OCO3HAHUS TOTO, YTO JOCTHIKEHHSI HAyKH €CTh PE3yNbTaT JUIMTENIbHBIX HaOII0JeHUH,
KPOIOTIIMBBIX SKCIEPUMEHTATIbHBIX IOUCKOB, TIOCTOSIHHOTO TPY/AA YYEHBIX U IPAKTUKOB;



UHTEpeca M TI03HABaTEeNIbHBIX MOTHMBOB B IMIOJIYYEHUH M TMOCIEAYIOIIEM aHajau3e
UH(POPMALIUHU O TIEPETOBBIX TOCTHKEHUSIX COBPEMEHHOM 0T€YECTBEHHON XUMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MMOBEACHHUS;

CIIOCOOHOCTH OIICHMBATh CHUTYallMd, CBA3aHHbIE C XHUMHUYECKUMHU SBICHUSIMHU, U
NPUHUMATh OCO3HAHHBIC PELICHUS, OPHEHTHUPYSICh Ha MOPAIbHO-HPABCTBEHHBIE HOPMBI H
[IEHHOCTH;

TOTOBHOCTH OILICHMBAaTh CBOE IMOBENEHHE M MMOCTYINKH CBOMX TOBApUIICH C MO3MUIIMIA
HPABCTBEHHBIX U MTPABOBBIX HOPM U OCO3HAHHWE MOCIEICTBUN ATUX MOCTYIKOB;

4) popMHpPOBaHUS KYJIbTYPbI 310POBbS:

NOHMMAaHHUS LEHHOCTeH 310pOBOro M Oe30macHoro olpas3a KU3HH, HEOO0XOAWMOCTH
OTBETCTBEHHOT'O OTHOIIIEHUSI K COOCTBEHHOMY (DM3MUYECKOMY U TICUXUYECKOMY 37I0POBbIO;

coOirofeHus MpaBuil OE30MacHOr0 OOpalleHUs] ¢ BEUIeCTBaMH B OBITY, MOBCEIHEBHOMN
KU3HHU U B TPYJOBOH 1S TEILHOCTH;

NOHMMAaHHUS UEHHOCTH TPAaBWI WHAWBUAYAIBHOTO W KOJUIEKTUBHOTO 0€301acHOTO
MOBE/ICHUS B CUTYaIUAX, YTPOXKAIOIINX 3I0POBBIO U KU3HU JIIOJICH;

OCO3HAHHUA TOCIEJCTBUI M HENPUATHS BPEIHBIX MPHUBBIYEK (YMOTPEOJICHUS ATKOTOJIA,
HapKOTHUKOB, KYpEHHUs);

5) Tpy10BOr0 BOCIIUTAHMS:

KOMMYHHUKATHBHOW KOMIIETEHTHOCTH B y4eOHO-HMCCIEIOBATEIbCKONW JESATEIbHOCTH,
0O0I11eCTBEHHO MOJIE3HOM, TBOPUECKOH U JPYTrUX BUAAX JIEATEIbHOCTH;

YCTAaHOBKM Ha aKTHBHOE YYacTHE B pEIICHWH TPAKTUYECKUX 3a/1a4 COIHAIHHON
HAIpPaBJIEHHOCTH (B paMKax CBOETO KJlacca, IIKOJbI);

UHTEpeca K MPaKTHYECKOMY M3Y4YEHHIO Mpodeccuil pa3iMyHOTo pojia, B TOM YHUCIE Ha
OCHOBE ITPUMEHEHHUsI TPEIMETHBIX 3HAaHUH M0 XMMUHU;

YBKEHUS K TPYAY, JIOISM TPYAa U pe3ylibTaTaM TPYIOBOH JEATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPDY WHAWBHIYAIBHON TPACKTOPHH OOpa30BaHMA,
Oyaymeit mpodeccuu U pealn3aluu COOCTBEHHBIX JKU3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX
UHTEPECOB, CIIOCOOHOCTEN K XUMUH, MHTEPECOB U MOTPEOHOCTEN 00I1eCTBa;

6) 3K010rNYecKOro BOCIIMTAHUSA:

9KOJIOTUYECKH I1eJIECO00Pa3HOTO OTHOMIEHHSI K TIPUPO/IC, KaK UCTOYHHUKY CYIIECTBOBAHUS
JKH3HH Ha 3eMiIe;

MOHUMaHMA TJI00aJIbHOTO XapaKTepa HKOJIOTHUYECKUX MPOOJIeM, BIUSHUS SKOHOMUYECKUX
MPOIECCOB HA COCTOSHUE MTPUPOJTHOM U COLIMATBHOM CPEIbI;

0CO3HAHMSI HEOOXOIUMOCTH HCIOIB30BAHUS JTOCTHIKCHUN XUMHH JIJISI PEIISHHsI BOTIPOCOB
PaLMOHATIBHOTO MPUPO/IONOIb30BAHUS;

AKTUBHOI'O HENpPUATUS JEHCTBUHM, MPUHOCALIMX Bpel OKpYXarolled MpUpPOTHON cpene,
YMEHUSI TIPOTHO3UPOBATh HEOJIATONPHUSATHBIE SKOJIOTHYECKHUE IMOCTIEICTBUS MPEANPHHIMAEMBIX
JIEMCTBUN U MPEAOTBPAILATh UX;

HAJIMYMUS PA3BUTOTO HSKOJOTHYECKOTO MBIIUICHUS, JKOJOTHYECKOM KYJIbTYpHl, OIbITa
NEeSITeIbHOCTH  SKOJIOTUYECKOM  HAlpaBlIEHHOCTH, YMEHHS pPYKOBOJCTBOBAaThCSI HMMH B
MO3HABATEJIbHON, KOMMYHUKATUBHOMN M COLMATbHON MPAKTHKE, CIOCOOHOCTH U YMEHHS aKTUBHO
MIPOTUBOCTOSATH UICOJIOTHH XeMO(hOoOHH;

7) HeHHOCTH HAYYHOT'0 MO3HAHMS:

c(OPMHUPOBAHHOCTH  MHPOBO33PEHHS, COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH U OOIIECTBEHHON MPAKTUKU;



NOHUMaHMs CHeun(UKH XUMHM Kak HayKH, OCO3HaHHA €€ poiu B (POPMHPOBAHUHU
PaLMOHATILHOTO HAyYHOT'O MBIIUICHHUS, CO3/IaHUH IIEJIOCTHOTO NPEACTABICHUsI 00 OKpYyKaroIeM
MHUpE KaK O €JUHCTBE IPUPOJBbI M YEIOBEKA, B IIO3HAHWM IPUPOJIHBIX 3aKOHOMEPHOCTEH WU
peleHny IpobaeM COXpaHeHHs! IPUPOTHOIO PABHOBECHUS;

yOeXIEHHOCTH B 0COOOM 3HAUYMMOCTH XHMMHUM JUIsl COBPEMEHHOW LMBWIIM3ALUU: B €€
TYMaHHCTUYECKON HANpaBIECHHOCTH M BAXXHOH POJIM B CO3/IaHUHM HOBOW 0a3bl MaTepHaIbHOU
KYJIBTYpPBI, PEIICHUH TII00aTbHBIX MPOOJIEM YCTOMUMBOTO Pa3BUTHS YEIOBEUECTBA — CHIPHEBOM,
SHEpPreTU4ecKoil, MNUIIEeBOM UM HKOJOTMYECKOM O0e30macHOCTH, B PAa3sBUTHUM  MEIMIIMHBL,
00eCreyeHn! YCIIOBUM YCIIEIIHOr0 TPy/la U SKOJIOIMYECKH KOM(POPTHOM KU3HU KaXKJOr0 4JIeHa
00I11eCTBa;

€CTECTBCHHO-HAyYHOM TIPAaMOTHOCTH: IIOHMMAaHHUS CYIIHOCTH METOJOB IIO3HAaHMA,
UCIIOJIb3YEMBbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH MCIIOJIb30BaTh MOJyYaeMble 3HAHUS IS
aHau3a U OOBSACHEHMs SIBIICHUM OKpYXKAalOIIEro MHUpa M HPOMCXOJAIIMX B HEM H3MEHEHMH,
yYMEHHUS ie7aTh 000CHOBAaHHBIE 3aKIIOUEHHSI HA OCHOBE HAYYHBIX (DAKTOB M UMEIOIIMXCSI TAHHBIX
C LEJNBIO ITOIY4EHUS JOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTH CAMOCTOSITEIILHO UCIOIb30BATh XMMUYECKHUE 3HAHUS JJIS PELICHUs TPpobiieM
B PEAJIbHBIX )KMU3HEHHBIX CUTYALUAX;

MHTEpeCa K NO3HAHUIO U UCCIIE0BATEIBCKOMN AESITEIIBHOCTH;

TFOTOBHOCTH M CIOCOOHOCTH K HENpPEpbIBHOMY OOpa30BaHMIO UM caMOOOpa3oBaHMIO, K
AKTUBHOMY IIOJIyYCHMIO HOBBIX 3HAaHUM II0 XUMHUM B COOTBETCTBUM C JKU3HCHHBIMU
MOTPEOHOCTAMU;

UHTEpeca K OCOOEHHOCTSAM Tpylda B pPa3iIUyHBIX cdepax npodeccHoHaTbHON
JIEATEIbHOCTH.

METANPEIMETHBIE PE3YJIBTATBI

MeTtanpeaMeTHble pe3yNbTaThl OCBOCHUS ydyeOHOro mpeamera «XUMHUS» Ha YpOBHE
cpenHero o0miero o0pa3oBaHus BKIIOYAIOT:

3HauMMBble s (HOPMHUPOBAHMSI MHUPOBO33PEHUS OOYHAIOIIMXCS MEXIUCUUIUIMHAPHBIE
(MeXMpeIMeTHBIE) OOIIeHAYYHbIE TIOHATHS, OTPAXKAIOIINE [IEIOCTHOCTh HAYYHOU KapTUHBI MUpa
U crieruuKy METOJIOB TIO3HAHMSI, UCTIOIb3yEeMbIX B €CTECTBEHHBIX HayKaX (MaTepus, BEUIECTBO,
SHEPTHUs, SBJICHHUE, MPOIECC, CUCTEMA, HAYYHBIH (DAKT, TMPHUHIIMI, TUIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TCOPHS, HCCIICIOBAaHUE, HAOIOICHHEe, H3MEPEHHE, IKCIIEPUMEHT U JIPYTHE);

YHHUBEpCaIbHbIC yueOHbIe  JIEeUCTBUA (mo3HaBaTeIbHEIC, KOMMYHHKATHUBHBIE,
perynatuBHbIe), oOecreunBarompe (opmupoBaHue (QYHKIMOHAIBHONH TpaMOTHOCTH U
COLIMAJIbHOM KOMITETEHIIMH 00YyJaroIIuXCs;

CIIOCOOHOCTh ~ OOYyYaloOIMXCS  HMCIOJB30BaTh  OCBOCHHBIE  MEXKIUCITUTUTMHAPHEIE,
MHUPOBO33PEHUYECKUE 3HAHUS M YHHUBEpCadbHbIe YyueOHBIE JACWCTBHUS B IIO3HABATEIHHOW U
COILIMATILHOM TTPAKTHKE.

MeramnpeaMeTHbIE PE3YJIBTaThl OTPAXKAIOT OBJIAJICHUE YHHUBEPCAIBHBIMU yUE€OHBIMHU
IMO3HaBaTCJIbHBIMH, KOMMYHUKATUBHBIMU U PETYIATUBHBIMHA }IGI)’ICTBPISIMI/I.

OBgi1ajieHHe YHUBEPCAJbHBIMU Y4€OHBIMHU MO3HABATEIbHBIMHY 1€l CTBUIMMU:

1) 6a3oBble JIOTHYecKNe TeCTBUS:

CaMOCTOSTENIbHO (OPMYJIHPOBAaTh W AaKTyaJlM3UpOBaTh MpoOJIEMy, BCECTOpPOHHE €&
paccMaTpuBaTh;

ONpCAC/IAATL LCIU ACATCIIBHOCTH, 3alaBasd HapaMCTpbl W KPUTCPpUHU UX JOCTUKCHU,
COOTHOCHUTD PC3YJIbTAThI ACATCIBHOCTHU C IMOCTABJICHHLIMU LCIIAMU;



UCIOJb30BaTh IMPU OCBOCHMM 3HAHMW NPHUEMBI JIOIMUYECKOIO MBIIUIEHUS — BBIACIAThH
XapakTepHble TMPHU3HAKKM TOHATHH ¥ yCTaHABIMBAaTh MX B3aUMOCBS3b, HCIOIB30BATh
COOTBETCTBYIOIIUE MMOHITUS ISl OOBSICHEHHSI OT/ICIbHBIX (JaKTOB U SIBIICHUIA;

BbIOMPATh OCHOBAHUS M KPUTEPHUH Ul KJIacCU(UKALIMU BELIECTB U XUMUYECKUX PEAKIIUM;

yCTaHaBJIMBATh IPUYUHHO-CIIECTBEHHBIE CBSI3U MEKAY U3y4aeMbIMU SIBJICHUSAMU;

CTPOUTH JIOTUYECKHE PACCYXIEHUS (MHAYKTHBHBIC, ICIyKTHBHbIC, IO aHAJOTHH),
BBISIBIISITh 3aKOHOMEPHOCTH U NPOTUBOPEUHUS B PACCMATPUBAEMBIX SIBICHUAX, (POPMYIHPOBATH
BBIBOIbI M 3aKJIIOUCHMUS;

IPUMEHATh B Ipoliecce MO3HAHUSA, UCIOIb3yeMble B XUMHHM CHUMBOJIMYECKHE (3HAKOBBIE)
MO/JIEJIH, TPE0OPA30BbIBATH MOJIEIbHBIE IIPEICTABICHNS — XUMUYECKUH 3HAK (CUMBOJI) 3JIEMEHTA,
XUMHu4eckass (GopMyna, ypaBHEHHE XHUMHUYECKOM peakuu — TNpU PELHICHUH Y4eOHBIX
IIO3HABATEJIbHBIX M MPAKTUYECKUX 3a/a4, MPUMEHSATh HAa3BaHHbIE MOJIEJIbHbIE NPEICTaBICHUSI
JUIS BBISIBIICHHSI XapaKTEPHBIX MPU3HAKOB U3Y4aeMbIX BELIECTB U XUMUYECKUX PEAKIIMH.

2) 6a3oBbIe HCCIeA0BaTEIbCKUE JIeliCTBUS:

BJIa/IETh OCHOBAMHU METO/JI0B HAYYHOI'O IIO3HAHMS BEILIECTB M XUMUUYECKUX PEaKLUil;

dopMynupoBaTh LEIM U 3aJayd  MCCIEJOBAHUSA, MCIIOJIb30BaTh IIOCTaBJIEHHBbIE MU
CaMOCTOSITENILHO c(hOpMYyTUPOBAaHHBIE BOIPOCHl B KAUECTBE MHCTPYMEHTA MO3HAHHUS U OCHOBBI
Ui (POPMHUPOBAHUS THITOTE3HI 110 TIPOBEPKE MPABMIILHOCTH BHICKA3BIBAEMBIX CY)KIICHHIA;

BJIAJICTh HABBIKAMH CAaMOCTOSITEIFHOTO IUIAHUPOBAHUS M TIPOBEICHHUS YYEHUYECKUX
9KCHEPUMEHTOB, COBEPIICHCTBOBATh YMEHUs HAOIIOAATh 32 XOJOM IIPOIecca, CaMOCTOSTEIbHO
IPOTHO3UPOBATh €ro pe3yibTar, (GopMyaupoBaTb O0O0OOIIEHHS M BBIBOABI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTATOB UCCIIEOBAHUS, COCTABIATh OOOCHOBAHHBIN OTYET O MPOJAETaHHON
pabore;

npuoOpeTaTh ONBIT YYEHHYECKOM HCCIIEOBATENbCKOM M MPOEKTHOH JeATeNbHOCTH,
HPOSIBIATE CIIOCOOHOCTh W TOTOBHOCTh K CaMOCTOSATENBHOMY IIOMCKY METO/OB peIIeHUs
NPaKTUYECKUX 3a/1a4, IPUMEHEHUIO PA3IMYHBIX METOJIOB ITO3HAHMS.

3) padora ¢ unpopmaumeii:

OPUEHTHUPOBAThCSI B pa3IMYHBIX HCTOYHUKAX HHPOpMaLUU (HAYYHO-TIOMYJIsIpHAs
JauTepatypa XHMMHYECKOTO COJAEp)KaHUs, CIpaBOYHbIE TOCOOMs, pecypchl VHTepHera),
aHATM3UPOBaTh HMH(DOPMAIMIO pPA3TUYHBIX BUAOB W (OpM TMpencTaBieHHs, KPUTHUYECKU
OLICHUBATh €€ JOCTOBEPHOCTh U HEPOTHUBOPEUUBOCTH;

dbopMynupoBaTh 3ampOChl M TMPUMEHSATh PazIMYHbIE METOJbl NPH IOHCKE U O0TOOope
uHpopMannu, He0OXOAMMOM IS BBITOJIHEHHS YUeOHBIX 3a7a4 ONpeeEHHOTO THIIa;

nproOpeTaTh ONBIT MCIOIB30BAaHUS WH(POPMAIMOHHO-KOMMYHUKATHBHBIX TEXHOJIOTUH U
Pa3INIHBIX TIOUCKOBBIX CHCTEM;

CaMOCTOSITENIFHO BHIOMPATh ONTUMANIBHYIO (OpPMY NIpeAcTaBiIeHUss HHPOpMaLUU (CXEMBI,
rpaduKu, TMarpaMMbl, TaOJIUIIbI, PUCYHKH U JPYTHE);

UCIIOJIb30BaTh HAy4yHBIA S3BIK B KayecTBe CpeAcTBa MNpu paboTe € XUMHUYECKOU
uH(popMaliel: MNPUMEHATh MEXIpeAMETHble ((U3Mueckue M MaTeMaTH4ecKHe) 3HaKu U
CHUMBOJIBI, (popMyIibl, aOOpeBUATYPbI, HOMEHKIIATYPY;

UCIIOJIb30BaTh M MPe0Opa30BhIBATh 3HAKOBO-CUMBOJIUYECKUE CPEICTBA HATJISTHOCTH.

OnJaieHHe YHUBEPCAIbLHBIMH KOMMYHHKATHBHBIMH 1€l CTBUSIMU:

3a7jaBaTh BONPOCHI 110 CYLIECTBY OOCYXAaeMOM TEMbl B XOJ€ AMAIOra W/WIN AUCKYCCHH,
BBICKa3bIBaTh HJI€H, (OPMYIHUPOBATh CBOU MPEUIOKEHUS OTHOCUTEIIBHO BBIIOJHEHUS
MPEJI0KEHHOM 3a/1auu;



BBICTYIIATh C MIPE3CHTAIel Pe3yIbTaTOB IO3HABATEIBHON AEATEIBHOCTH, IOIYyYCHHBIX
CaMOCTOSITENIFHO WJIM COBMECTHO CO CBEPCTHHUKAaMH TIPU BBINOJHEHHH XUMHYECKOTO
OKCIEPUMEHTA, NPAKTUYECKOW paboThl O HCCIEAOBAHHIO CBOWCTB HM3y4aeMbIX BEIIECTB,
peanu3anuu y4eOHOro mpoekTa W (OPMYJIUPOBATH BBIBOJBI IO pe3yibTaTaM HpPOBEAEHHBIX
UCCIIEJOBAaHUN ITYyTEM COTIIACOBAHUS MMO3ULIUH B X0/1€ 00CYKACHHUS 1 0OMEHa MHEHHSMU.

OBJiajieHNe YHUBEPCAIBLHBIMH PeryisTHBHBIMM 1€l CTBUSIMU:

CaMOCTOSITENIFHO TUIAHUPOBATh M OCYIIECTBIISATH CBOIO IMO3HABATEIBHYIO JEATEILHOCTD,
ompezenss e€ menu M 3aJadd, KOHTPOJIMPOBATh M MO Mepe HEOOXOIUMOCTH KOPPEKTHPOBATH
npeagaraeéMblii aITOPUTM JCHCTBUI TPHU BBINOJHEHUH y4eOHBIX M HCCIEJOBATEIbCKHX 3ajad,
BbIOMpaTh Haubosee 3(h(HEeKTUBHBIN CIIOCOO MX PEelICHHs C YY4ETOM MOTyuYeHHs] HOBBIX 3HAHUHN O
BEIIECTBAX U XUMUYECKUX PEAKIIMAX;

OCYLIECTBIIAITh CAaMOKOHTPOJIb CBOEH JICSATENBHOCTH Ha OCHOBE CaMOaHaIM3a |
CaMOOIICHKHU.

INPEJIMETHBIE PE3YJIBTATbBI

10 KJIACC
[IpeameTHble  pe3ynapTaThl  OCBOE€HHsS  Kypca  «OpraHuyeckas XHUMHS»  OTPaXKaroT:
c(hOPpMUPOBAHHOCTh TMPEACTABICHUN O XUMHUYECKOM COCTaBISAIONICH €CTeCTBEHHO-HAYYHOM
KapTUHBI MHPA, POJU XMUMHH B TIO3HAHWUU SIBJICHUU MPUPOJLI, B (HOPMHUPOBAHUH MBIIUICHUS U
KYJIbTYpbl JUYHOCTH, €€ (YHKIIMOHATBHOW TPAMOTHOCTH, HEOOXOJUMOW [UIsl pelIeHus
MPAKTUYECKUX 3a7ad M HKOJOTMYECKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY 3/I0POBBIO U
MIPUPOJHON Cpelie;

BJIAJICHUE CUCTEMOW XHWMHUYECKMX 3HAHUI, KOTOpas BKIIOYAET: OCHOBOIIOJArarolnue
MOHATHUS (XUMHUECKHUH JIEMEHT, aTOM, SJIEKTPOHHAsT 000JI0YKa aTOMa, MOJIEKYJia, BaJICHTHOCTb,
AIIEKTPOOTPHUIIATETILHOCTh, XHMUYECKasi CBS3b, CTPYKTypHas ¢Gopmyna (pa3BEépHyTas U
COKpaméHHas), MOJb, MOJIIpHAs Macca, MOJSIPHBIE 00BEM, YIIEpOAHBIH  CKEleT,
GyHKIMOHATBHAS TPYINa, pajuKail, W30MEpHusi, U30MEpPbl, TOMOJOTUYECKUM psi, TOMOJIOTH,
YIJIEBOAOPOBI, KUCIOPOJ M a30TCOAEPKAIINE COCTUHEHUS, MOHOMED, MOJUMEP, CTPYKTYPHOE
3BEHO, BHICOKOMOJICKYJISIPHBIE COSMHEHMS); TEOPUU U 3aKOHBI (TEOPHsI CTPOCHUS OPTaHUYECKIX
BemectB A. M. bytiepoBa, 3akOH COXpaHEHHS MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CHMBOJIMYECKHI SI3bIK XMUMHUHW;, MUPOBO33PEHUYECKHE 3HAHMS, JIEKAIIUE B OCHOBE IMOHHMAaHHUS
MPUYHMHHOCTH U CUCTEMHOCTH XMMHUYECKUX SBICHHUM, (DaKTOJOTHUUECKHE CBEJICHUSI O CBOWMCTBAX,
cocTaBe, OMyYeHUH U 0€30MaCHOM UCIOIB30BaHUU BAKHEHUIITUX OPraHMYECKHUX BEIIECTB B OBITY
Y MIPAKTUYECKOU JIESITENBHOCTH YEIOBEKA;

c(hOpMUPOBAHHOCTh YMEHU BBISABIIATH XapaKTEPHBIC MPU3HAKK MOHSATHH, YCTaHABINBATH
WX B3aUMOCBSI3b, UCIIOJIb30BaTh COOTBETCTBYIOIINE MOHATUS MPH ONMKMCAHUU COCTAaBa, CTPOCHUS U
MPEBPALLEHUI OPraHUYECKUX COCAUHECHUM;

c(OpMUPOBAHHOCTh YMEHHI HCIOIB30BaTh XUMHYECKYIO CHMBOJIMKY JIJISi COCTABIICHUS
MOJIEKYJIIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHON) (GOPMYIJI OpTaHUYECKUX BEIIECTB
Y YpaBHEHUU XMMHYECKUX PEAKLUN, U3rOTaBINBATh MOJEIN MOJEKYJ OpPraHWYECKHX BELIECTB
JUISL WIUTIOCTPALIMU UX XUMUYECKOTO U TPOCTPAHCTBEHHOTO CTPOEHUS;

c(hOpPMUPOBAHHOCTh YMEHUI YCTaHABIUBAThH MPUHAIIICKHOCTh H3YUYEHHBIX OPraHUIEeCKUX
BEIIECTB 10 HX COCTaBy U CTPOEHHUIO K ONpeAeNéHHOMY KJacCy/Tpynie CoeIuHEeHUM
(yrmeBomopobl, KHCIOPOA M  a30TCOAEpXKAlllue COEIUHEHUS, BBICOKOMOJICKYIISIPHBIE
COeIMHEHUs), JaBaTh MM Ha3BaHus Mo cuctemarmdeckoir HomeHkinatype (IUPAC), a takxke



IPUBOANUTH TPUBHAJIbHBIE HA3BAaHMUS OTICIIBHBIX OPraHUYECKHUX BELIECTB (ITWJICH, HPOIMMUIIEH,
alleTUJICH, STHJICHIJMKONb, TIMLEPUH, (eHOo, (OopMaibAerHll, aleTalbIeru], MypaBbHHas
KHCJIOTa, YKCYCHasl KUCIIOTa, OJIEMHOBAsl KUCIIOTA, CTEApPUHOBAsI KUCIIOTA, IIII0K03a, (BpyKTO3a,
KpaxMaJl, [eJUII0J103a, TJIULHH);

c(OPMHPOBAHHOCTb YMEHHUS ONPEACIATh BHUAbI XUMHYECKOH CBSI3M B OPraHUYECKHX
COEIMHEHUX (OIMHAPHBIE U KPATHBIE);

c(OPMHPOBAHHOCTh YMEHHS TMPHUMEHSATh MOJOXKEHHUS TEOPUH CTPOCHUS OPraHUYECKUX
BemecTB A. M. bytnepoBa a1 00bsACHEHHs 3aBUCHUMOCTU CBOMCTB BEILECTB OT MX COCTaBa U
CTPOEHMS; 3aKOH COXPAHEHUS MacChl BEIIECTB;

c(OPMHPOBAHHOCTh YMEHHMH XapaKTEepU30BaThb COCTaB, CTpPOCHHE, (QHU3HUECKUE U
XUMHUYECKHE CBOWCTBA TUIIMYHBIX IIPEICTaBUTENIEH PA3IMUHbIX KJIACCOB OPraHMYECKHUX BEIIECTB
(MeTaH, 3TaH, 3TWJIEH, NPONMJEH, aueTuieH, OyragueH-1,3, merunOyraaueH-1,3, OeHzomn,
METaHOJI, 3TaHOJI, STWICHIJIMKOJb, TJIUIEPUH, (EHOJ, aleTalbJerul, MypaBbuHas U YKCyCHas
KHUCIIOTBI, TJIOKO3a, Kpaxmall, LeJUI0I03a, aMHUHOYKCYCHAas KHCIIOTa), WLIIOCTPUPOBATh
TEHETUYECKYIO CBSI3b MEKJIYy HUMHU YPaBHEHUSMHU COOTBETCTBYIOIIMX XMMHUYECKUX pEaKLUl ¢
UCIIOJIb30BAaHUEM CTPYKTYPHBIX (OpMYT;

c(OPMHPOBAHHOCTh YMEHHUS XapaKTepPHU30BaTh HCTOYHUKH YIJIEBOJAOPOJHOIO ChIPbS
(He(Th, MPUPOAHBIA Ta3, Yroiib), CIOCOOBI HMX MEPEepadOTKH M MPAKTUYECKOE NPUMEHEHHE
IPOJYKTOB NEpepaboOTKH;

c(OPMHUPOBAHHOCTh YMEHUH MPOBOJAUTH BBIUUCICHHUS [0 XUMHYECKUM YPABHEHUSIM
(Maccel, 00bEMa, KOJIMYECTBA MCXOJHOTO BEUIECTBA WJIM MPOAYKTa PEAKIMHU MO H3BECTHBIM
Macce, 00bEMY, KOJIMYECTBY OJHOIO U3 UCXOJHBIX BEIIECTB WM NMPOIYKTOB PEaKnn);

c(hOopMUPOBAHHOCTh YMEHUH BJIAJIETh CUCTEMOM 3HAHUI 00 OCHOBHBIX METOJIaX HAYYHOTO
MIO3HAHMS, MWCIONb3YEMbIX B XHMHUU IIPU M3YYEHHM BEIIECTB M XUMHYECKHX SIBJICHUI
(HaOmofieHMe, M3MEpeHHe, OHKCIEPUMEHT, MOJAEIMPOBAHUE), HCIOIb30BATh CHCTEMHbBIE
XUMHUYECKHE 3HAHUS ISl IPUHATHUS PELICHUH B KOHKPETHBIX )KM3HEHHBIX CUTYAlIUSX, CBI3aHHBIX
C BEIIECTBAMHU U X IPUMEHEHUEM;

c(OpPMHPOBAHHOCTh YMEHHMH COOJIOAAThH MpaBHUiia MOJIb30BAHUS XMMHUYECKON MOCYA0H U
71a00paTOpPHBIM 000PYAOBAaHUEM, a TAK)Ke MTPaBUiIa OOpAIIEHUs C BEIIECTBAMH B COOTBETCTBHH C
MHCTPYKLHUSMU IO BBIITOJHEHUIO JTa00PAaTOPHBIX XUMUYECKUX OIBITOB;

c(OpMUPOBAHHOCTh YMEHHUH IUJIAaHUPOBATh M BBINOJHATE XUMHUYECKUN SKCHEPUMEHT
(mpeBpalleHus] OPraHNYeCKUX BEIECTB MPU HArPeBaHUU, MOJIYUYECHUE ITUIICHA U U3YYEHHUE ero
CBOWCTB, KayeCTBEHHBbIE pEaKIMM OPraHMYECKHUX BEIIECTB, JCHATypalus OENKOB IpH
HarpeBaHuM, I[BETHbIE PEAKI[MN OEJITKOB) B COOTBETCTBUM C MpaBUIAMH TEXHUKH 0€30MacCHOCTH
npu oOpallleHUuu C BEleCTBaMU U JJaOOpPaTOpPHBIM 00OPYIO0BaHHEM, MPEACTABIATH PE3YyIbTAaThI
XUMHUYECKOTO JKCIEepUMEHTa B (hopMe 3alUCH YpPaBHEHHUH COOTBETCTBYIOIIMX pEAKUUH U
(dbopMynHpOBaThH BHIBO/IBI HA OCHOBE ATHUX Pe3yJbTaTOB;

c(OpMUPOBAHHOCTh YMEHHH KPUTHYECKH aHAIU3UPOBATh XUMHUYECKYI0 HH(OpMAaIHIO,
MOJIy4aeMyIo U3 pa3HbIX HCTOUHUKOB (CpeacTBa MaccoBoi nHdopmanuu, UHTEpHET U 1pyrux);

c(OPMHPOBAHHOCTh YMEHMH COONIOJAaTh MpaBHJIa SKOJOTHYECKH Ie1eco00pa3HOro
NOBEJCHUA B OBITY M TPYJOBOH JEATETHLHOCTH B LEIAX COXPAHEHHs CBOErO 370pPOBbS M
OKpYKarolllel MpUPOHON CpEebl, OCO3HABATH OMACHOCTh BO3JCHCTBUSI HA KUBBIE OPraHU3MBI
ONpEACIEHHBIX OPraHMYECKUX BEIECTB, MOHMMAas cMbIci mnokaszarens [I/JIK, moscHaTe Ha
IpUMepax CIocoObl YMEHBIICHUS U MPEAOTBPAIICHUSI UX BPEIHOTO BO3JCHCTBUS HAa OPraHU3M
4eJI0BEKa;



JUIsi 0Oy4aroluXcsl ¢ OrPaHUYEHHBIMU BO3MOXKHOCTSIMU 3J0POBbSI: YMEHHE NPUMEHSATH
3HaHHUS 00 OCHOBHBIX JOCTYITHBIX METO/IaX TIO3HAHUS BEIIECTB M XUMUYECKHX SBJICHHIA,

JUISE  CIICTIBIX W CIA0OBUASIIMX OOydYaloOmUXCs: yYMEHHE WCIOIb30BaTh pelibeHO-
TOYEUHYIO cucTeMy o0o3HaueHuit JI. bpaitnst nis 3anucu xuMmudeckux Gopmy.

11 KUIIACC

[IpenmerHble pe3ynbTaThl OCBOCHMsI Kypca «OOmias M HEOpraHW4ecKas XUMMsD»
OTpaXkaroT:

c(OPMHPOBAHHOCTh NPEACTABICHUN: O XHMHUYECKOH COCTABISIOUICH €CTECTBEHHO-
HAYYHOH KapTHHBI MHpa, POJIM XUMHUH B TO3HAHWM SIBICHUH HpPUPOABI, B (OPMHPOBAHUHU
MBILIUIEHUSI U KYJIbTYpbl JIMYHOCTH, €€ (PYHKIMOHAIBHOW TIPaMOTHOCTH, HEOOXOAMMOM s
pelIeHusT NPaKTUYEeCKUX 3aJad M HKOJOTMYEeCKH OOOCHOBAHHOIO OTHOLIEHHS K CBOEMY
3/10pOBBIO U IPUPOJIHOM cpene;

BIIQJICHUE CHUCTEMOM XWMHYECKMX 3HAHUM, KOTOpas BKIKYACT: OCHOBOIOJATrAOLINE
HOHSTHUS (XMMHYECKHUIT 3JIEMEHT, aTOM, H30TOIl, S-, P-, d- AJIEKTPOHHbIE OPOUTATIH aTOMOB, HOH,
MOJIEKYyJa, MOJb, MOJSPHBIH O0O0BEM, BaJIEHTHOCTb, 3JIEKTPOOTPHLATEIBHOCTh, CTEHEHb
OKHUCJIGHHS, XUMHMYecKas CBs3b (KOB&JIEGHTHAs, HWOHHAsA, MeETaJNIM4YecKas, BOJOpOJHAs),
KpUCTAJZIMYECKAss ~ PElETKA, TUIBI XMMHWYECKUX  pEaKUuil, pacTBOp, 3JIEKTPOJIUTHI,
HERJIEKTPOJIUTHI, JIEKTPOJIMTUYECKAs JUCCOLMALMA, OKUCIIHUTENb, BOCCTAHOBUTENb, CKOPOCTh
XUMHUYECKOH  peakIuHl, XHMHYEeCKOe paBHOBECHE); TEOpPUHM U 3aKOHBl  (Teopus
ANEKTPOJIUTUYECKON JHccouranuu, nepuoauyeckui 3akon J[. WM. MenngeneeBa, 3akoH
COXpaHEHMsI MacChl BEUIECTB, 3aKOH COXPAHEHMs M IPEBPAIICHUS] SHEPTUU NPU XUMHUYECKHUX
peaKknMax), 3aKOHOMEPHOCTH, CHUMBOJMYECKHHM S3BIK XUMHHM, MHPOBO33PEHUYECKHE 3HaHUS,
JEeKallMe B OCHOBE ITOHMMAHHUA NPUYMHHOCTH W CHCTEMHOCTH XUMHUYECKUX SIBICHHH,
(dakTosornyecKrue CBEJEHUS O CBOWCTBAX, COCTaBe, MOJYyYEHUH M O€30M1aCHOM HCIIOIb30BaHUU
BaXHEHIIINX HEOPraHUYECKHUX BELIECTB B OBITY M MPAKTUYECKON JEATEIILHOCTH YEJIOBEKA;

c(OPMHPOBAHHOCTh YMEHUI BBISABIATH XapaKT€pPHbIE MPU3HAKK MOHATHUH, yCTaHABIMUBATbH
UX B3aHMOCBSI3b, MCIIOJIB30BaThb COOTBETCTBYIOIME IMOHATHS IPU ONHCAHUU HEOPraHMUYECKHUX
BEILECTB U UX IPEBPALLECHU;

c(OpMHUPOBAHHOCTh YMEHHIl HCIOJIb30BaTh XUMHUYECKYIO CHUMBOJIMKY JUJISI COCTaBIICHUS
dopMyn BemeCTB M ypaBHEHHH XUMHUYECKUX pEaKLUH, CUCTEeMaTHYECKYI0 HOMEHKJIATypy
(IUPAC) u TpuBMainbHBIC Ha3BaHHSA OTICIBHBIX HEOPraHWYECKHX BEUIECTB (yrapHbId Tas,
VIJIEKUCHIBIA Ta3, aMMHUaK, TraméHas U3BECTh, HErami€Has H3BeCTb, NMUThEBas COJa, MUPHUT U
ApyrHe);

c(OpPMHPOBAHHOCTh YMEHUH ONpPEENsATh BAICHTHOCTb U CTETIEHb OKUCICHUS XUMUYECKUX
3JIEMEHTOB B COEIMHEHUIX PA3JIMYHOTO COCTABa, BU XUMUUYECKON CBSI3U (KOBAJICHTHAs, HIOHHAS,
MeTaJIJIN4ecKasi, BOJOPOAHAs) B COCAUHEHMSIX, TUIl KPUCTAIMYECKOW PEmIETKH KOHKPETHOIO
BellecTBa (aTOMHasi, MOJIEKYJSpHas, MOHHAs, METaJUIMYecKas), XapakKTep cpeAbl B BOJHBIX
pacTBOpax HEOPraHMYECKUX COECIUHEHM;

c(OPMHPOBAHHOCTh YMEHUH YCTaHABIMBATH NMPUHAAJIECKHOCTh HEOPraHMYECKHX BEIIECTB
II0 UX COCTaBY K ONpeAeIEHHOMY KJIaCCy/TpyIIe COEAUHEHUH (IIPOCThIE BEIIECTBA — METAILIBI U
HEMETaJlJIbl, OKCUIbl, OCHOBAHUS, KUCIIOThI, aM(pOTepHBbIE THAPOKCHIBI, COJIH);

c(OPMHPOBAHHOCTh YMEHHH pAacKpbIBaTh CMBICT Hepuoauveckoro 3akona JI. M.
MenzeneeBa ¥ JIEMOHCTPUPOBATH  €r0  CHCTEMATHU3HUPYIOUIYIO, OOBSICHHUTEIBbHYIO U
MIPOTHOCTHUYECKYIO () YHKIIHH,



c(OpMUPOBAHHOCTh ~ YMEHHMI  XapaKTepu30BaTh d3JEKTPOHHOE CTPOCHHE aTOMOB
XUMHUUYECKHX 1eMeHToB 1—4 nepuonos Ilepuonuueckoii cuctemMbl XumMuueckux 3nemeHTos /1. 1.
MeHeneeBa, HMCHOJNB3Ysl TOHATUS «S-, P-, O-DJICKTPOHHBIE OPOHTANIN», «IHEPrETUYCCKUE
YPOBHU», OOBACHATH 3aKOHOMEPHOCTHM H3MEHEHHUS CBOMCTB XHMHUYECKHUX JJIEMEHTOB M HX
COEIMHEHUH MO nepuoaaM U rpynnaM Ilepuoguyeckoil cucteMbl XuMu4eckux snementoB /1. U.
Menneneena;

c(OPMHPOBAHHOCTh YMEHHMH XapaKTepH30BaTh (OMUCHIBATH) OOIIME XUMHYECKUE
CBOMCTBA HEOPraHMYECKHUX BEIIECTB pPAa3JUYHbIX KJIACCOB, MOJATBEPXKIAaTh CYIIECTBOBAaHUE
TEHETUYECKOM CBSI3M MEXKJYy HEOPraHWYECKUMMM BEIECTBAMM C TIOMOIIBIO YpPaBHEHUU
COOTBETCTBYIOIIMX XUMUYECKUX PEaKIIUA;

c(OPMHPOBAHHOCTh YMEHHS KJIACCHU(PUIMPOBATh XMMHUYECKHE DPEAKLUUHU IO Pa3IUYHBIM
npu3HaKkaM (YMCIy W COCTaBy pearupyrolux BeUIecTB, TeIIoBOMY 3(hdexTy peaxiuwu,
M3MEHEHUIO CTENIEHEH OKUCIICHHSI 2JIEMEHTOB, OOPaTUMOCTH PEAKIUH, YIaCTHIO KaTalu3aTropa);

c(OpMUPOBAHHOCTh YMEHUI COCTABIIATh YPaBHEHUS pPEaKLUUN pa3IMYHbIX TUIIOB, IIOJHBIE
U COKpAalEHHbIE YPaBHEHUS peaKklMi HOHHOIO OOMEHA, YUHUThIBasl yCJIOBHS, IPU KOTOPBIX 3TU
peaklMy UIYT 10 KOHLA;

c(OpMUPOBAHHOCTh YMEHUW MPOBOAMUTH PEAKIUHU, MOATBEPKAAIOIINE KauyeCTBECHHBIN
COCTaB pa3IMYHBIX HEOPraHWYECKUX BEIIECTB, pAacHO3HaBaTb ONBITHBIM IMYTEM HOHBI,
IPUCYTCTBYIOILME B BOJHBIX PaCTBOpaxX HEOPraHUYECKUX BEILECTB;

c(OpMUPOBAHHOCTh YMEHUN PACKPBIBATh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakmii HOCPECTBOM COCTABICHMS AIEKTPOHHOIO OajaHca 3TUX PeaKIHii;

c(OpMUPOBAHHOCTh YMEHHUI OOBACHATH 3aBUCUMOCTb CKOPOCTH XMMHUYECKON peakluu OT
pa3IUYHbIX (AKTOPOB; XapakTep CMEUICHHS XWMHUYECKOTO pPaBHOBECHUS B 3aBUCHUMOCTH OT
BHeIIHero Bo3aencTBus (mpuniun Jle [latense);

c(OpMUPOBAHHOCTh YMEHHM XapaKTepH30BaTh XHMHUYECKHE TMPOIIECCHI, JeXKallue B
OCHOBE ITPOMBIIIJIEHHOTO MOJIYYE€HUs CEPHON KHCIIOTHI, aMMHaKa, a Takke chOpMUPOBAHHOCTh
IpeJcTaBlIeHU 00 OOIMX HAy4YHBIX MPUHLHUIAX M 3KOJOTHYECKHX MpoOsieMax XHMHUYECKOTOo
IIPOU3BO/ICTBA;

c(OpMUPOBAHHOCTh YMEHUW MPOBOAWTH BBIYMCICHUS C WCIOIH30BAHUEM TOHSATHUS
«MaccoBasi 0Nl BEILIECTBA B PacTBOpPE», OOBEMHBIX OTHOLIEHUH Ta30B INMPU XHUMHUYECKHUX
peaxkusx, Macchbl BEIIEeCTBAa WM 00bEMA ra3oB MO M3BECTHOMY KOJMYECTBY BEIECTBA, Macce
WK 00bEMY OJTHOTO M3 YYaCTBYIOIIUX B PEaKIMH BEIIECTB, TEIUIOBOrO 3(dekTa peakuuu Ha
OCHOBE 3aKOHOB COXPAaHEHUSI MacChl BEIIECTB, IPEBPALLEHUS U COXPAHEHUS SHEPTUN;

c(hOpMUPOBAHHOCTh YMEHUN COONIOAATh MPaBHJIA MOJB30BAHUS XUMUUYECKOW TOCYAOU U
1abopaTOpHBIM 000PYIOBaHKMEM, a TAK)KEe MpaBUiia 0OpaIEHUs C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKIIUSMU IO BBITIOTHEHUIO JIA0OPATOPHBIX XUMUYECKUX OTBITOB;

c(OpMUPOBAHHOCTh YMEHUU TIJIAHUPOBATh M BBIMOIHATh XUMHUYECKHHA HSKCIIEPUMEHT
(paznmoxeHue NEpoKcHIa BOJOPOAA B NPUCYTCTBHM KaTallu3aTopa, OMPEIENIEHUE CpeJibl
pPacTBOPOB BEILIECTB C MMOMOIIBI0 YHUBEPCAIBHOIO MHAUKATOPA, BIUSHUE Pa3INYHbIX (PaKTOPOB
Ha CKOPOCTh XHMHYECKOW PEaKIuH, peakllud HMOHHOTO OOMEHa, KaueCTBEHHBIC peakluud Ha
cynbar-, kKapOoHaT- U XJIOPUA-aHUOHBI, HA KATUOH aMMOHHS, PEIICHUE YKCIIEPUMEHTAIBHBIX
3agau nmo TtemMaMm «Metamnel» u «Hemeramibl») B COOTBETCTBMM C TpPaBUJIAMH TEXHHUKHU
06e30macHOCTH TIpH OOpaICHUH C BEIIECTBAMH U J1a00paTOPHBIM 000pYyI0BaHUEM, MTPECTABIATh
pe3ybTaThl XMMHYECKOTO 3KCIEpHUMEHTa B (opMe 3almUCH YPaBHEHUH COOTBETCTBYIOLIMX
peakiuii 1 GopMyIHPOBATH BBIBOBI HA OCHOBE 3THX PE3Y/IhTATOB;



c(OpPMUPOBAHHOCTh YMEHHH KPUTHYECKH aHAIU3UPOBATh XUMHUYECKYI0 HH(OpMaIUIO,
MOJIy4YaeMyl0 M3 pPa3HbIX HCTOYHUKOB (CpeACTBA MAacCOBOM KOMMYyHHKauuu, WHTEpHET Hu
JPYTHX);

c(OpMUPOBAHHOCTh YMEHHUI COOOaTh MpaBUiIa HKOJOTMYECKU IIeJIecO00pa3HOro
MOBE/CHUA B OBITY M TPYIOBOM [EATENBHOCTH B IIEJIAX COXPAHEHHS CBOETO 370POBbS U
OKpYKarollle NPUPOJHON CpPEeIbl, OCO3HABATH OMACHOCTh BO3JECHCTBUS HA KUBBIE OPraHU3MBI
OmpeeIEHHBIX BEIIECTB, MOHUMAasi cMbIch mokasarens [1JIK, moscHAT, Ha mpuMepax CrocoObl
YMEHBLIEHUS U MIPEAOTBPALICHUS X BPEIHOIO BO3/ICMCTBUS HA OPraHU3M YEJI0BEKa;

JUIsi 00y4YaroluXcsl ¢ OrPaHUYEHHBIMH BO3MOXKHOCTSIMU 3JI0POBbS: YMEHHE HPUMEHATH
3HaHHUS 00 OCHOBHBIX JOCTYITHBIX METO/IaX MO3HAHMSI BEIIECTB M XUMUICCKUX SIBIICHUI;

JUISL  CIICTIBIX W CJIA0OBUAAIIMX OOYYAIOIIUXCS: YMEHHE WCIONb30BaTh pelbeHO-
TOUEYHYIO cucteMy obo3Hauenuit JI. bpaiins ans 3anucu XxuMudeckux GopmyiL.



4 TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoumnuectBo yacos
HaumeHoBaHue pa3jiejioB M TeM JaekTpoHHbIe (HU(pOBbHIE)
Ne i/ Konrposbnsie  IIpakrnyeckue
NMPoOrpaMmblI Bcero o0pa3oBaTe/ibHbIE PECYPCHI
padoThI
Pa3zgea 1. TeopeTudeckue OCHOBbI OPraHUYEeCKOH XUMUM
[Tpeamer OpraHUYeCKON XUMHH. https://academy-
1.1 Teopust CTpOEHUS OPraHHYECKUX 3 0 content.apkpro.ru/lesson/a9f3d191-
coenuHeHuit A. M. Bytieposa Hele-4e24-ac02-efb16fa49f6a
Hroro mo pazueny 3
Paznea 2. Yraesogopoasl
IIpenenbHbie YrieBOAOPOIbI https://academy-
2.1 aﬂi aI;H YHICBOAOPOX 2 0 content.apkpro.ru/lesson/258ddc06-
ec23-473c-b3d7-ed82fcaddd02
HenpenenbHbie yraeBogopoabl: hitps://academy-
2.2 peit y HOPOJIEL: 6 1 content.apkpro.ru/lesson/4038171e-
IKCHBI, ATKAJTHCHEL, ATKHHEL 4158-4bd1-ae98-18dc1cfb9399
https://academy-
2.3 ApoMaTu4ecKue yriieBoA0pOIbI 2 0 content.apkpro.ru/lesson/d86d7d00-
d5b4-491d-aded-c3ddal9feef4
IT
24 PUPOZIIHIS HOTORHHKH 3 0 https://lesson.edu.ru/04/10
YIJIEBOIOPOOB U UX MepepaboTka
Hroro no pazneny 13
Pasznea 3. Kucaopoacoaepskamue oprannyeckue coeIuHeHust
3.1 Crupter. @enon 3 0 hitps:/facademy-

content.apkpro.ru/lesson/5439c18b-



https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://lesson.edu.ru/04/10
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f

7440-4b6f-bf84-c04fa471694f
Anbnerunsl. KapOoHOBBIE KUCTOTHI. nttps:/academy-
3.2 7 content.apkpro.ru/lesson/8664b319-
Crioxubie Shupe! 0ba3-4945-h076-ch7ae5858b90
https://academy-
3.3 VrieBoanl 3 content.apkpro.ru/lesson/709ce43a-
deb6-4281-963b-01d2e212d4d0
Htoro no pazneny 13

Pa3nen 4. AzoTcoaepikaiiye opranudeckue coelMHeHus

https://academy-
4.1 AwmuHBl. AMUHOKUCIIOTEL. belku 3 content.apkpro.ru/lesson/0c608a59-
4c69-4481-839e-9205f201b73e
Hroro mo pazueny 3

Pa3zaea S. BeicokomoieKy/JIsipHbIe COeIMHEHUS

5.1 ‘ [Tnactmaccer. Kayayku. Bonokna 2
Hroro no pazgeny 2

OBIIEE KOJIMYECTBO YACOB I10

I[TPOTPAMME 34

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



https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://lesson.edu.ru/04/10

11 KJIACC

KounyecTBO 4acoB JIeKTPOHHBbIE
HaumeHnoBaHue pa3jesioB U TeM undposbIie
Ne n/m P Kontpoabnbie IIpakruueckue (witcpp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoTsbI
pecypcsbl
Pa3zgea 1. Teopernueckue 0CHOBbI XUMUM
Crpoenue atoMoB. [lepuonnyeckuii 3aKoH
1.1 u [leproamueckas cucTeMa XUMUIECKUX 3 0 0 https://lesson.edu.ru/04/10
anemenToB . 1. Menaeneera
1.2 XUMUYECKUE peaKiuu 6 1 1 https://lesson.edu.ru/04/10
.M 0
1.3 Crpoetine peliectsa. Muoroodpasie 4 0 0 https://lesson.edu.ru/04/10
BEIIECTB
Hroro no pazgeny 13 https://lesson.edu.ru/04/10
Pa3nes 2. Heoprannyeckasi Xumust
2.1 MeTais 6 0 1 https://lesson.edu.ru/04/10
2.2 Hemerannsl 9 1 1 https://lesson.edu.ru/04/10
2.3 CBA3b HEOPIAHMHCCKIX H OPraHHHCCKIX 2 0 0 https://lesson.edu.ru/04/10
BEIIIECTB
Hroro no pazneny 17 https://lesson.edu.ru/04/10
Pa3nen 3. Xumus u ;Ku3Hb
3.1 XuMusl ¥ 5KU3Hb 4 1 0 https://lesson.edu.ru/04/10
Uroro no pazgeny 4
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 3 3



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

5.1TOYPOYHOE INTAHUPOBAHUE

10 KJIACC
KoaundecTBo yacoB
Ne Hara JIeKTPOHHBbIE HU(POBHIE
Tema ypoka Kontposbubie IIpakTnueckue
n/n Bcero H3y4eHUsi oOpa3oBaTeSibHbIE pecypchl
padoTbI padoThbI
[Ipenmer opraHnyecKO XUMUH,
€€ BO3HUKHOBEHUE, Pa3BUTHE U
3HadyeHue. Teopusa ctpoeHus https://academy-

1 ' p p 5 A 1 0 0 4.09.26 content.apkpro.ru/lesson/a9f3d191-
OPFAHMHPECRHX COCMMHCHIA A Sele-4e24-ac02-efb16fa49f6a
M. bytneposa, €€ OCHOBHBIE
IMOJIOKEHUS.

Teopust CTpoeHUs OPraHUuYECKUX
coequuennii A. M. byrieposa https://academy-

2 N - Vi BYHICpoBa, 1 0 0 11.09.26 content.apkpro.ru/lesson/c935a58c-
©¢ OCHOBHBIC TIOTOKCHHA. ab0Oe-4¢59-9dcf-20517ae4b52e
ﬂuaeHocmuquKaﬂ pa60ma.

[IpencraBnenue o
KJIacCU(PUKAIIMKA OPTaHUYECKUX
Benrects. Homenknarypa hitps://academy-

3 B i P 1 0 0 18.09.26 content.apkpro.ru/lesson/726ee099-
(cucremarueckas) e1a9-410f-b8be-b4ch58%aead1
TPUBUAIbHBIC HA3BAHUS
OpPraHUYECKUX BEIIECTB
AJTKQHBI: COCTAB U CTPOEHHE https://academy-

4 ) N p ’ 1 0 0 25.09.26 content.apkpro.ru/lesson/258ddc06-
TOMOIIOTHHECKHH Pl ec23-473c-b3d7-ed82fcaddd0?
MeTtaH ¥ 3TaH — OPOCTEUIIIIE hitps://academy-

5 P 1 0 0 2.10.26 content.apkpro.ru/lesson/258ddc06-
TpCACTABUTE]H AlKaHOB ec23-473c-b3d7-ed82fcaddd02

6 AJTIKEHBI: COCTaB U CTPOEHUE, 1 0 0 9.10.26 https://academy-



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

CBOMCTBA

content.apkpro.ru/lesson/4038171e-
4158-4bd1-ae98-18dc1cfbh9399

OTUJIEH U NPOIUIIEH —

7 IIPOCTEUILNE NTPEICTaBUTEIN 16.10.26 https://lesson.edu.ru/04/10
AJIKCHOB
Ipaxmuueckas paboma Ne 1. https://academy-

8 «Ilonyuenue smunena u uzyuenue 23.10.26 content.apkpro.ru/lesson/53cd2379-
€20 CBOUCMB) 2a45-43b1-9f67-7ebcdaf03ce0
Ankanuensl. byranuen-1,3 u

0 -1,3.11

9 MCTIIDYTAINICH= 1,0, LOIyHeEHe 6.11.26 https://lesson.edu.ru/04/10
CUHTETUYECKOTO Kay4yyKa U
PE3UHBI
AJIKUHBI: COCTaB U OCOOEHHOCTH

10 CTPOCHI, FOMOHomtieCKIfH AR 13.10.26 https://lesson.edu.ru/04/10
AleTHieH — npocTermuit
MPE/ICTaBUTENb aTKUHOB
Brruncnenus mo ypaBHEHHUIO https://academy-

11 . yp 20.10.26 content.apkpro.ru/lesson/7dada027-
XHMHTCCKOH peaKtim 8448-418f-b416-fbaledd4ab6d
ApeHbl: 6€H30I1 U TOJTYOI https://academy-

12 Tp ' youL 27.10.26 content.apkpro.ru/lesson/d86d7d00-

ORCHAHOCTD dpeHOB d5b4-491d-aded-c3ddal9feef4
I'enetnyeckas CBsI3b

13 YHICBOAIOPOLOB, 4.12.26 https://lesson.edu.ru/04/10
MPUHAICKANTNX K Pa3THIHBIM
KJlaccam
[IpupoaHbIe HCTOYHUKHU

14 YIJI€BOJIOPOIOB: IPUPOIHBIH ra3 11.12.26 https://lesson.edu.ru/04/10

" IIOITYTHBIC HG(i)T?IHI)Ie Tras3hbl,



https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://lesson.edu.ru/04/10
https://academy-content.apkpro.ru/lesson/53cd2379-2a45-43b1-9f67-7ebcdaf03ce0
https://academy-content.apkpro.ru/lesson/53cd2379-2a45-43b1-9f67-7ebcdaf03ce0
https://academy-content.apkpro.ru/lesson/53cd2379-2a45-43b1-9f67-7ebcdaf03ce0
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://academy-content.apkpro.ru/lesson/7dada027-8448-418f-b416-fba1edd4ab6d
https://academy-content.apkpro.ru/lesson/7dada027-8448-418f-b416-fba1edd4ab6d
https://academy-content.apkpro.ru/lesson/7dada027-8448-418f-b416-fba1edd4ab6d
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10

HE(PTHh U IPOAYKTHI €€
nepepadoTKu

IIpupoHbIE UICTOYHUKHU
YIJIEBOJOPOIOB: IIPUPOIAHBIN ra3

15 Y TIONyTHBIE HE(PTAHBIC Ta3bl, 18.12.26 https://lesson.edu.ru/04/10
HE(PTHh U IPOAYKTHI €€
nepepadoTKu
K oora 1

16 ORTpOIBHAN paboTa = 1o 25.12,26 https://lesson.edu.ru/04/10
pasaeiy «YrieBoaopoabh)

[IpenenbHble OJHOATOMHBIE https://academy-

17 CIUPTHI: METAHOJ M 3TAHOJI. 15.01.27 content.apkpro.ru/lesson/5439c18b-
Bonoponnas cBs3b 7440-4b6f-bf84-c04fa471694f
MHOroaToMHBIE CHIHPTHIL: https://academy-

18 PTbE 22.01.27 content.apkpro.ru/lesson/461aa9c8-
STHICHIITTMKOIE H TTHHCPHIH cOef-4827-a8e5-d12a0bedc826
@DeHOoI: CTPOEHUE MOJIEKYJIBI, https://academy-

19 ¢bu3nyeckue 1 XUMHUYECKUE 29.01.27 content.apkpro.ru/lesson/649883hb8-
CBOMCTBA, IPUMEHEHUE 7¢5f-4f16-896e-10a2278b08f1
Anpaeruabpl: GopManbIeTHI U https://academy-

20 ) IE 5.02.27 content.apkpro.ru/lesson/8664b319-
AUCTAIRACTIL AUCTOH 0ba3-4945-hH076-ch7ae5858h90
OIHOOCHOBHBIE TIPE/IETbHbIE https://academy-

21 KapOOHOBBIE KUCIIOTHI: 12.02.27 content.apkpro.ru/lesson/b4feaa04-
MypaBbHHASA U yKCYCHas 3438-4b57-a3ec-ba0f9fe63c0d
OIHOOCHOBHBIE TIPEIETbHbIE https://academy-

22 KapOOHOBBIE KUCIIOTHI: 19.02.27 content.apkpro.ru/lesson/9834d408-
MypaBbHHAsA U YKCYCHas 386d-444a-8de3-7efba8b98cdb
Crea

23 TEAPHHOBAL H ONCHHOBAA 26.02.27 https://lesson.edu.ru/04/10

KHCJIOTBI, KaK MPEACTaBUTCIIN



https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/461aa9c8-c0ef-4827-a8e5-d12a0bedc826
https://academy-content.apkpro.ru/lesson/461aa9c8-c0ef-4827-a8e5-d12a0bedc826
https://academy-content.apkpro.ru/lesson/461aa9c8-c0ef-4827-a8e5-d12a0bedc826
https://academy-content.apkpro.ru/lesson/649883b8-7c5f-4f16-896e-10a2278b08f1
https://academy-content.apkpro.ru/lesson/649883b8-7c5f-4f16-896e-10a2278b08f1
https://academy-content.apkpro.ru/lesson/649883b8-7c5f-4f16-896e-10a2278b08f1
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/b4feaa04-3438-4b57-a3ec-ba0f9fe63c0d
https://academy-content.apkpro.ru/lesson/b4feaa04-3438-4b57-a3ec-ba0f9fe63c0d
https://academy-content.apkpro.ru/lesson/b4feaa04-3438-4b57-a3ec-ba0f9fe63c0d
https://academy-content.apkpro.ru/lesson/9834d408-386d-444a-8de3-7efba8b98cdb
https://academy-content.apkpro.ru/lesson/9834d408-386d-444a-8de3-7efba8b98cdb
https://academy-content.apkpro.ru/lesson/9834d408-386d-444a-8de3-7efba8b98cdb
https://lesson.edu.ru/04/10

BBICHIHUX Kap6OHOBI)IX KUCJIOT

Mpg11a KaK COJIM BBICIINX

24 KapOOHOBBIX KUCJIOT, UX 4.03.27 https://lesson.edu.ru/04/10
MOIOIIlee AelCTBHE
CroxHbIie 2(QUpPHI Kak
MIPOU3BOIHBIE KAPOOHOBBIX https://academy-

25 P r p 11.03.27 content.apkpro.ru/lesson/71ac43f2-
(HETIOT. £ HAPOIIHS CHOAHBIX a004-4945-a0eb-1e59cd5f4dof
3¢upoB
>KI/I bI. TUAPOJIN3, IIPUMCHCHHC https;//academv_

26 5 PbL: P - 1P ’ 18.03.27 content.apkpro.ru/lesson/71ac43f2-

HOJIOTHHCCKA POJIb AKHIPOB a0d4-4945-a0eb-1e59cd5f4dof
VTI1eBoabl: COCTaB,
knaccudukanus. Bakueiimme https://academy-

27 .' 1.04.27 content.apkpro.ru/lesson/709ce43a-
TIpEACTABUTCIII. 171H0K034, deb6-4281-963b-01d2e212d4d0
bpykTo3a, caxaposa
K

28 DAMAI M [IEINNON03a KaK 8.04.27 https://lesson.edu.ru/04/10
MIPUPOJIHBIE TOJTUMEPHI
Kontpoabnas padora 2 no

29 pasiety 15.04.27 https://lesson.edu.ru/04/10
«Kucaopoaconep:xamme
OpraHuvecKue coeIHHeHHsD

https://academy-
30 AMUWHBI: METWIAMUH U AHUJINH 22.04.27 content.apkpro.ru/lesson/0c608a59-
4c69-4481-839e-9205f201b73e
AMUHOKHUCIIOTBI KaK
amdoTepHbIe OpraHnYeCcKue https://academy-

31 P p 5 29.04.27 content.apkpro.ru/lesson/c2f2f3d7-
COCIHEHIL, X DHOMOTHHECKOC 43d1-4873-ace0-78ecab009628
3Hayenue. [lenTuasl

32 benku kak npupoHbIe 6.05.27 https://academy-



https://lesson.edu.ru/04/10
https://academy-content.apkpro.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://academy-content.apkpro.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://academy-content.apkpro.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://academy-content.apkpro.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://academy-content.apkpro.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://academy-content.apkpro.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://academy-content.apkpro.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://academy-content.apkpro.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://academy-content.apkpro.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://academy-content.apkpro.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628

BBICOKOMOJICKYJISIPHEIE
coeaunenus. [Ipakmuyeckas
paboma 2. Moenmugpuxayus
OpPeAHUYECKUX COeOUHEHU.

content.apkpro.ru/lesson/c2f2f3d7-
43d1-4873-ace0-78eca6009628

33

34

OCHOBHBIC OHSATHS XUMHUU
BBICOKOMOJICKYJISIPHBIX
coenuHeHui. OCHOBHBIE METOIBI
CHHTE3a BBICOKOMOJIEKYISIPHBIX
coennHenuii. IlimacTMaccsl,
Kay4yKH, BOJIOKHA.
Ilpakmuueckas paboma 3.
Pacnosuasanue niacmmacc u
B0/IOKOH.

I'opoBasi kOHTpPOJILHAsI padoTa.

1

13.05.27

20.05.27

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

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

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

34



https://academy-content.apkpro.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://academy-content.apkpro.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10

11 KJIACC

Kosaun4yecTBo 4acoB JJIeKTPOHHbIE
Ne Hara uudgponbie
Tema ypoka KonTpoabubie IIpakTuuyeckue
n/n Bcero u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypcsbl

XUMUYECKUH AJIEMEHT. ATOM.

1 1 0 0 6.09.25 https://lesson.edu.ru/04/10
DnexTpoHHask KOHGUTYypalus aTOMOB.
Ilepnonnueckuit 3akoH u Ilepnonnueckas
cucTeMa Xummudeckux anemeHTos 1. U.

2 A . 1 0 0 13.09.25 https://lesson.edu.ru/04/10
Menzeneesa, UX CBS3b C COBPEMEHHOI
Teopuel CTPOSHHS aTOMOB
3aKOHOMEPHOCTU U3MEHEHUS CBOWCTB
XUMHUYECKUX AJIEMEHTOB M MX
COEIMHEHMI MO IpynnaM 1 MepruoiaM.

3 pyH pHoA 1 0 0 20.09.25 https://lesson.edu.ru/04/10
3HavyeHHe NePUOJNIYECKOr0 3aKOHA U
CUCTEMbI XUMHUECKHUX 37eMeHTOB J[.11.
MeHeneeBa B pa3BUTHU HAyKU
CrtpoeHue BeliecTBa. XuMHUUYECKasi CBs3b,

4 e€ BUJIbl; MEXaHU3MBbl 00pa30BaHMS 1 0 0 27.09.25 https://lesson.edu.ru/04/10
KOBAJIEHTHOM CBsI3U. BogopoaHas cBsi3b
BaneHTHOCTB. DNEeKTPOOTPUIIATETLHOCTD.
Crenennb okucieHusa. Bentectsa

5 1 0 0 4.10.25 https://lesson.edu.ru/04/10
MOJICKYJIIPHOTO ¥ HEMOJICKYJIIPHOTO
CTpOEHUS
[TonsiTHE O MUCTIEPCHBIX CHCTEMAX.

6 WcTuHHBIE U KOJIJIOUIHBIE PACTBOPHI. 1 0 0 11.10.25 https://lesson.edu.ru/04/10

MaccoBas 107151 BelIecTBa B pacTBope.



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

Knaccu¢ukanus 1 HOMEHKIATypa
HEOPraHW4YeCKUX COCANHEHUI.
I'eneTnveckas cBs3b HEOPraHUIECKUX
BEILIECTB, PA3INYHBIX KJIACCOB

18.10.25

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

Knaccugukanus XuMHUecKuX peakiuuii B
HEOPraHUYECKOU U OPraHUYECKOU
XUMHH. 3aKOH COXPaHEHMSI MaCChI
BELIECTB; 3aKOH COXPaHEHUsS U
IIPEBPALLCHUS SHEPTUH IIPU XUMUYECKHUX
peakuusax

Cxkopocts peakuuu. O6patumbie
peakiuu. XMMAYECKOE paBHOBECHE

1.11.25

8.11.25

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

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

10

DNeKTpoIuTHYECKast JUCCOIHAIIHS.
[Tousitie 0 BogopoaHOM mokasatese (pH)
pactBopa. Peakunu nonHoro oomeHa.
I'mpponus opraHnyeckux u
HEOPraHMYEeCKUX BELIECTB

15.11.25

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

11

12

13

OKHUCIINTENFHO-BOCCTAHOBUTEIILHBIC
peakmmn. [TousTHE 00 2MeKTpONIN3e
pacIyIaBoB M paCTBOPOB COJIEH

[TpakTryeckas padorta 1 «Xumuueckas
peaKIusDy

KonTpoabHas padora 1 no pazgeny
«Teopernyeckue 0CHOBBI XUMHID)

22.11.25

29.11.25

6.12.25

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

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

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

14

MerTabl, UX MOJ0XKECHUE B
[Tepuoanueckoii cucTeMe XUMUYECKHIX
anemenToB JI. . Menaeneesa u
0COOEHHOCTH CTpOeHHUs aToMOB. Ob1ue
(u3nuecKre CBOMCTBa METAIIOB

13.12.25

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



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

15

CrnnaBel METaJIOB. DJIEKTPOXUMUYECKUI
P HANIPSKEHHU METaJIOB

20.12.25

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

16

17

18

XHUMHYECKHE CBOMCTBA BAXKHEUIITNX
METaJUIOB (HATPUH, KaJul, KaabluH,
MarHui, aIIOMUHUN) U UX COCTMHEHUN

XuMU4YecKre CBOMCTBA IIUHKA, JKelle3a U
HUX COEIUHEHNN

XHWMHYECKHE CBOMCTBA XpOMa, MEIAN M KX
COETUHEHUN

10.01.26

17.01.26

24.01.26

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

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

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

19

HCMCTaJIJIBI, HUX IMTOJOXKECHUEC B
[Tepuonnueckoit cucTeMe XMMUYECKUX
anemenToB 1. . Menjeneesa u
0COOEHHOCTH CTPOEHHUS aTOMOB

31.01.26

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

20

HeMeTaJ'IJ'H)I, HUX IMTOJOXKECHUEC B
[Tepuonuueckoit cucteMe XMMUYECKUX
anemenToB 1. . MenjeneeBa u
0COOEHHOCTH CTPOEHHUS aTOMOB

7.02.26

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

21

22

dusznyeckue CBOMCTBA HEMETAIIJIOB.
AnoTponusi HEMETaIOB (Ha IpUMeEpe
KHCJIOpoJia, cepbl, hocdopa u yriepoia)
XHWMHUYECKHE CBOICTBA TAJIOT€HOB, CEPBI
U UX COeJUHEHUU

14.02.26

21.02.26

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

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

23

XUMHYECKHE CBOMCTBA a30Ta, hocodpa u
HX COEIUHEHUI

28.02.26

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

24

25

XHUMHUYECKUE CBOWCTBA YIIIEpOa,
KpEMHUA U UX CO@)II/IHGHI/IP'I

[IpuMmeneHne BaXXHENUIINX HEMETAIUIOB U
WX COeOUHEHUN

6.03.26

13.03.26

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

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



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

26

O0001IeHre ¥ CHCTEMATH3AMS SHAHUH
o teme «Hemerainel». Beruuciienus mo
YpaBHEHHSIM XHMHUYCCKHX PEaKIUuil 1
TEPMOXHUMHUYECKUE PACUETHI

20.03.26

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

27

Ilpakmuueckas paboma Ne 2. « Pewwenue
9KCNEPUMEHMANbHBIX 3a0ay NO meme
"Bewecmea u ux ceoticmaa "

3.04.26

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

28

29

30

31

32

Heopranuueckue u opranuyeckue
kucnotel. Heopranmueckue u
OpraHUYECKHNE OCHOBAHUS

AmMdoTepHbIe HeopraHu4ecKue u
OpraHUYECKUE COCTMHEHUSI.
['eneTnyeckast CBSI3b HEOPTaHUYECKUX U
OpraHUYECKUX BEIIECTB

KountpoabHnas padora 2 BemecrBa n
HX CBOJiCTBA.

Poinb xumum B oOecrieueHHN
JKOJIOTUYECKOU, JHEPIreTUUECKON U
MUIIEBON OE30MaCHOCTH, Pa3BUTUU
MEIUIIHEI

[IpencraBienust 06 00X HAYYHBIX

IMpUHOHUIIAX IIPOMBIIIJICHHOT'O ITOJIYYCHU A
Ba)KHEHIIIHX BEIIECTB

10.04.26

17.04.26

24.04.26

30.04.26

8.05.26

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

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

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

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

33

34

UYennoBek B MUpE BEMIECTB U MAaTEPHAIIOB.
XHMHS U 310pOBbE YEIIOBEKA.

Hrorosasi KOHTpo.IbHasi padoTa 3.

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

34

15.05.26

18.05.26

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

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



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

MNEPEYEHb (KOAU®UKATOP) PACIIPEJIEJIEHHBIX IO KJIACCAM
IMPOBEPSIEMBIX TPEBOBAHUM K PE3YJIbTATAM OCBOEHUSI OCHOBHOM
OBPA3OBATEJIbHOM ITPOIT'PAMMBI CPEJJHEI'O OBIIIEI'O OGPA3OBAHUA U
9JIEMEHTOB COAEP KAHUSA 10 XUMUN

B denepanbHBIX U perHOHABHBIX MPOIEAYPaX OICHKH KayecTBa 00pa30BaHUs HCIIOIb3YeTCs
nepeyeHb (KoauduKaTop) pacipeIe’IeHHbIX 10 KjaccaM MPOBEPsEMBIX TPEOOBAHHA K
pe3ysbTaTaM OCBOCHHUSI OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMBI CPEITHETO OOIIETO
00pa30oBaHUS ¥ SJICMEHTOB COJICPIKAHUS TI0 XHUMHH.

MMPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHHMSA OCHOBHOU
OBPA30BATEJIbHOM ITPOT'PAMMBI

10 KJIIACC
Kon o
pOBEpsIEMOro IIpoBepsiembie Npe1MeTHbIe Pe3y.IbTaThl 0CBOEHUs OCHOBHOI
PEIyALTATA 00pa3oBaTeJIbHOM MPOrPaMMBbI CpeIHero 001ero o0pasoBaHus
1 Teopernyueckre OCHOBBI OPraHMYECKON XUMHUH
CpopMUpOBaHHOCTH PEICTABICHUM 0 XMMUYECKON COCTaBIISIONICH
€CTECTBEHHOHAaYYHOW KapTUHBI MUPA, POJIM XUMUU B ITO3HAHUHU SIBJICHUI
11 MIPUPOJIBI, B JOPMUPOBAHUU MBIIUICHUS U KYJIbTYPhI TUIHOCTH, €€

(G YHKIIMOHATIBHOW IPaMOTHOCTH, HEOOXOIUMOM [Tl peIIeHUs
MIPAKTUIECKHX 3371a9 U IKOJIOTHYECKH 000OCHOBAHHOTO OTHOIIICHUS K
CBOEMY 3/I0POBBIO U MPUPOTHOM cperie

Brnanenune cucteMoi XUMHUYECKUX 3HaHHfI, KOTOpas BKJIKOYACT:
OCHOBOIIOJIararomue nmoHATHUA (MOJ’IGKYIIa, BaJICHTHOCTbD,
QJICKTPOOTPUIATCIIBHOCTD, CTCIICHb OKUCJICHUA, XUMHUYCCKasA CBsA3b, MOJIb,

rpymma, paaukai, ©30Mepus, H30MepPbl, TOMOJIOTHYECKUH PSIJl, TOMOJIOTH,
YTIEBOJAOPOIBI, KUCIOPOI- U a30TCOJIEPIKAIIUE COSTUHEHHSI, OMOIIOTUIECKU
1.2 aKTUBHBIE BEIECTBA (YTJIEBOBI, KUPBI, OEIKH), MOHOMED, TTOJUMED,
CTPYKTYpPHOE 3BE€HO, BBICOKOMOJICKYJISIPHBIC COSTMHCHUS); TCOPUH H
3aKOHBI (TEOpHUs XMMHUECKOTO CTPOCHHsI opranndeckux Bemiects A.M.
BytiiepoBa), 3aKOHOMEPHOCTH, CAMBOJIMYSCKUH S3bIK XHUMHUH,
(hakToNOrMUecKrue CBEACHHS O CBOMCTBAX, COCTABE, MOJIYICHUU U
0€30ITaCHOM HCITOJIb30BAaHUH BOKHEHIIIMX HEOPTAHUICCKUX H
OpPTaHWYECKUX BEIIECTB B OBITY W IPAKTHYCCKOH JIeITSIHHOCTH YETIOBEKa

CdopmupoBaHHOCTH YMEHU BBISBIISATH XapaKTepHbIE MPU3HAKU MTOHITHIA,

1.3 9
IIPY ONMCAHUM COCTaBa, CTPOCHUS U MPEBPALLEHUN OPraHUYECKHUX

COEeIUHEHUN

MOJIIpHas Macca, MOJIIpHBIA 00BEM, YIIIEpOAHBIN CKeNeT, (PyHKIMOHAbHAS

YCTAHABJIMBATh UX B3aNUMOCBA3b, UCIIOJIL30BAaTh COOTBCTCTBYIOIIUC TOHATHUSA

C(bOpMHpOBaHHOCTB YMCHI/Iﬁ HCII0JIb30BATh XUMHUYCCKYIO CUMBOJIMKY JJI1

14 (opMys1 OpraHMYEeCKUX BEIECTB U YPaBHEHUN XUMUYECKUX PEaKIHid,
M3rOTaBIMBATE MOJIENIU MOJIEKYJI OPTaHUYECKUX BELECTB IS
WJUTIOCTPALMKM UX XUMHUYECKOTO U IPOCTPAHCTBEHHOTO CTPOCHHUSI

COCTaBJICHUS] MOJIEKYJIIPHBIX U CTPYKTYPHBIX (Pa3BEPHYTOM, COKPAILIEHHOMN)

ChopMupoBaHHOCTh YMEHUH YCTaHABIMBATH MPUHAIIC)KHOCTh U3YUYCHHBIX
OpPraHUYECKUX BELIECTB IO UX COCTaBY U CTPOEHUIO K ONPEACIEHHOMY
KJ1accy (TpymnIe) COeqMHEHHH (yrIeBO0PO/Ibl, KUCIOPOA U
a30TcoJIeprKalllue COeIMHEHMSI, BRICOKOMOJIEKYJIIPHBIE COETUHEHHUS),

1.5




JaBaTh UM Ha3BaHUs 10 cucreMarnyeckoii HomeHkmarype (IUPAC)

1.5

1.6

ChopMupoOBaHHOCTb YMEHHUS ONPENENIATh BUIbl XUMUUYECKOM CBSI3U B
OpPraHMYECKUX COESAUHEHUSX (OJUHAPHBIE U KPAaTHbIE)

ChopMupoBaHHOCTh YMEHHUS IPUMEHSTh: TTOJIOKEHHUS TEOPHU CTPOCHUS
opranudeckux euiects A.M. ByriepoBa a1 00bsICHEHUS 3aBUCUMOCTH
CBOMCTB BEILIECTB OT UX COCTaBa U CTPOCHMS; 3aKOH COXPAHECHHS MacChl
BEILECTB

2.1

2.2

yFJIeBO,HopOI[BI. Kchopoz[coz[epmamHe " a30TCOACPIKAINE OPraHUYCCKHUC
COCOAMHCHUS. BBICOKOMOHGKYJIHPHBIG COCOAMHCHU A

ChopMupoBaHHOCTh YMEHU IPUBOIUTH TPUBHAJIHHBIC HA3BAHUS
OTJEJIbHBIX OPraHUYECKHUX BEILECTB (ITUJIEH, IPONMIICH, alleTUIIEH,
STHJICHTJIMKOJb, TIUIEPHH, (eHO, (OpMATTBICTH I, alleTAIbCTH I,
MypaBbHHAsl KMCJIOTA, YKCYCHAs KACJIOTA, OJIEMHOBAsA KUCIIOTA,
CT€apHHOBAs KUCIIOTA, TIII0K03a, (PYKTO3a, KpaxMaJl, IeJUTI0NI03a, TIUIIHH)

ChopmupoBaHHOCTH YMEHHI XapaKTepU30BaTh COCTaB, CTPOCHUE,
(du3HYeCKre U XUMUYCCKUE CBOMCTBA THITMYHBIX TIPECTaBUTEIICH
Pa3IMYHBIX KJIACCOB OPraHUYECKHUX BEIIeCTB (METaH, 3TaH, TUJICH,
MPONWIIEH, aneTuieH, OytaaueH-1,3, metmiOyraauen-1,3, 6eH3071, METaHO,
3TaHOJI, 3TUJICHTIIUKOIIb, TIIUIEPUH, (PEHOII, alleTalbACTH I, MypPaBbUHAS U
YKCYCHAsl KHCIIOTHI, TITFOK032a, KpaxMaJl, [IeJUII0JI03a, AMIHOYKCYCHAs
KHCJIOTA)

2.3

2.4

3.1

ChopMupoBaHHOCTh YMEHHUS WILTFOCTPUPOBATH T€HETHUECKYIO CBSA3b MEXKILY
TUNAYHBIMU IIPEICTABUTEISIMH PA3JIMYHBIX KJIACCOB OPTaHUYECKUX
BEILECTB YPAaBHEHUAMU COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIUM C
HCIIOJIb30BAHUEM CTPYKTYPHBIX (GOpMYIT

CdopmMupoBaHHOCTh YMEHHUS XapaKT€PU30BaTh HICTOUHUKH
YTJIEBOAOPOAHOTO ChIPhs (He(Th, MPUPOIHBIN ra3, yroyb), CIOCOObI UX
nepepaboTKU U IPAKTHYECKOE MPUMEHEHHUE NMPOTYKTOB MepepadoTKH
XuMuUA U )KU3Hb. Pacu€Thl

CdopMUpOBaHHOCTH YMEHHH BIAIETh CUCTEMOW 3HAHUI 00 OCHOBHBIX
METO/IaX Hay4YHOTO TTO3HAHUSI, UCTIOIB3YEMBIX B XUMUU TIPU U3YUECHUU
BEIIECTB M XUMUYECKUX SBJICHUH (HA0JI0IeHUE, H3MEPEHUE, SKCTICPUMEHT,
MOJIETTUPOBAHUE), UCMIOJIb30BAaTh CUCTEMHbBIE XUMUYECKUE 3HAHUS IS
TIPUHSATHSI PEIICHUN B KOHKPETHBIX JKU3HEHHBIX CUTYAIUSIX, CBSI3aHHBIX C
BEIECTBAMH U UX MPUMEHEHHEM

3.2

CdopMupoBaHHOCTH YMEHHUH COOIOATH TTpaBUIa MOJIb30BaHUS
XUMHYECKOH ToCy10i 1 1ab0paToOpHBIM 000pyI0BAaHUEM, a TAKXKe MpaBuia
06paHIeHI/I$I C BEIIECTBAMH B COOTBCTCTBHU C MHCTPYKIUAMHU 10
BBITIOJTHEHUIO JTA0OPATOPHBIX XUMUYECKUX OMBITOB

3.3

CdopmupoBaHHOCTH YMEHHI TIIAHUPOBATH U BBHITIOTHSATH XUMHUYECKUN
AKCTIEPUMEHT (TIPEBPAIICHHS OPraHMYECKUX BEIISCTB MIPH HArPEBAHUH,
MOJIy4eHHe ITUIICHA M U3YYEHHE €r0 CBOMCTB, KAUeCTBEHHBIC PEAKITUU
OpPTaHUYECKUX BEIUIECTB, ICHATYpaIus OCIKOB IIPHU HAarpeBaHUH, [IBETHBIC
peakiuu 6eTKOB) B COOTBETCTBUY C IPABUIAMU TEXHUKHU 0€30MaCHOCTH
pu 0OpaIeHNH C BEMIECTBAMU U JTa0OPaTOPHBIM 000PYAOBaHUEM;
MPECTABIATH PE3yabTaThl XUMHUYECKOTO IKCIIEPUMEHTA B (popMe 3amucu
YpaBHEHHI COOTBETCTBYIOIINX Peakuii M GOpMyITupOBaTh BEIBOIBI HA
OCHOBE 3THX pE3YJILTaTOB




3.4

3.5

3.6

11 KUIIACC

Kon
MPOBEPAEMOro
pe3yJbTara

1

ChopMupoBaHHOCTb YMEHUH MPOBOAUTEH BBIYMCIEHUS 110 XUMUUYECKUM
ypaBHEHUSAM (Macchl, 00bEMa, KOJIMYECTBA UCXOIHOT'O BEIIECTBA WIIH
IPOAYKTA peakL1y [0 U3BECTHBIM Macce, 00bEMY, KOJIMUECTBY OJJHOTO U3
HCXOJHBIX BEIIECTB WM ITPOYKTOB PEAKIIUN)

CdopmupoBaHHOCTH YMEHUI KPUTHYECKH aHATH3UPOBATH XUMUYECKYIO
HH(}OpPMAILIHIO, TTOJIYYaeMYI0 U3 Pa3HbIX HCTOUHUKOB (CpEACTBa MacCOBOM
nHdopmanuu, cetb IHTEpHET U ApyTrHue)

CdopmupoBaHHOCTH YMEHUI COOTIOAATH MPaBUIIA YKOJIOTHUECKU
1erecoo0pa3Horo MoBeJeHMs B ObITY U TPYIOBOM JESATEIbHOCTH B LIETISAX
COXpaHEHUs CBOETO 3710POBbS U OKPYKAIOIIEH IIPUPOIHOMN CPEIbI,
OCO3HAaBaTh OMACHOCTh BO3/ICUCTBUS Ha )KUBBIE OPTAaHU3MbI ONPEACTEHHBIX
OpraHUYECKUX BEIIECTB, TOHUMAas cMbici nokazatens [IJK (mpenensHo
JOTTYCTUMOMN KOHIICHTPAIUH ), OSICHITh Ha PUMeEpax CIocoOb
YMEHBIICHUS U MPEIOTBPALICHHS UX BPEIHOTO BO3JICHCTBUS HA OPraHU3M
YeloBeKa

IIpoBepsiemble peAMeTHBbIE Pe3YIbTATHI OCBOEHHSI OCHOBHOI
0o0pa3oBaTeIbHOI MPOrpaMMBbl cpeHero o01mero 06pa3oBaHus

TeOpeTI/I‘IeCKI/Ie OCHOBBI XMMHH

11

Biianenue cucreMoil XMMUYECKUX 3HAHUM, KOTOPAasi BKIIKOYAET:
OCHOBOIIOJIATAIOIINE MOHATHS (XUMUYECKHUH 2JIEMEHT, aTOM, JIEKTPOHHAS
000J104Ka aToMa, S-, p-, d-3JIEKTPOHHBIC OPOUTAITH ATOMOB, HOH, MOJIEKYJIa,
BAJICHTHOCTb, AJIEKTPOOTPUIIATEIbHOCTD, CTENIEHb OKUCIICHUS, XUMHYECKas
CBsI3b, MOJIb, MOJIIPHAS Macca, MOJISIPHBINA 00BEM, KpUCTaInYecKas
peméTKa, TUIBI XUMUYECKUX PeaKiuid (OKUCIUTEIbHO-BOCCTAHOBUTEIBHEIE,
9K30- M SHJO0TEPMHUECKHE, peaKIIMi HOHHOTO 00MeHa), pacTBop,
AIEKTPOJUTHI, HEANEKTPOIUTHI, JIEKTPOJIUTHUYECKAS TUCCOLINALINS,
OKHCIIMTEND, BOCCTAHOBUTEND, CKOPOCTh XUMUUECKON PEAKIIUH,
XUMHUYECKOE PABHOBECHUE); TEOPUHU U 3aKOHBI (TEOPHS IIEKTPOIUTUUECKON
nuccounanuu, [lepuonnueckuii 3akon /.M. MenneneeBa, 3aKkoH
COXpaHEHHUs MacChl), 3aKOHOMEPHOCTH, CHMBOJIMYECKUN S3bIK XUMUH,
dakToNOrMUeCKre CBEACHHSI O CBOMCTBAX, COCTABE, MOJYICHUU U
0€301acHOM HMCTIOJIb30BaHUH BAKHEHIITMX HEOPTAHUYECKUX BEIIECTB B OBITY
Y MIPAKTUYECKOU JIESITENBHOCTH YEIOBEKA

1.2

ChopMupoBaHHOCTh YMEHUI BBISABIATH XapaKTEPHbIE IPU3HAKU U
B3aMMOCBS3b U3YUYEHHBIX OHATUN, MPUMEHSATh COOTBETCTBYIOIINE TOHATHS
IIPY OIIMCAHUH CTPOEHUS M CBOWMCTB HEOPIAaHUUYECKUX BEILIECTB U UX
MPEBPALICHH; BBISIBISATH B3AUMOCBSA3b XUMUYECKIX 3HAHUMN C MOHATUSAMU U
IIPEJICTaBICHUSIMHA IPYTHX ECTECTBEHHOHAYYHBIX IPEAMETOB

1.3

Bnanenue oCHOBHBIMHM METOJJaMU Hay4HOT'O IMO3HAHUS BEUIECTB U
XUMUYECKHX SBJICHUH (HAOIOACHUE, U3MEPEHUE, SKCIIEPUMEHT,
MOJICJIUPOBAHUE)

1.4

CdopMupoBaHHOCTH YMEHHIA OIPEIENIATh BaJICHTHOCTh M CTEIICHB
OKHCJICHUSI XUMUYECKHX 3JIEMEHTOB B COEJUHEHUAX PA3JIMYHOIO COCTaBa,
BUJI XUMUYECKOH CBSI3M (KOBAJICHTHAs, HOHHAsI, METAJUTMYECKasl,
BOJIOPOJIHAS) B COEIMHEHUSX, TUIl KPUCTAJUIMYECKOM perIéTKH KOHKPETHOTO




BellecTBa (ATOMHas, MOJIEKYJIsSIpHasl, HOHHAs, METaJUTMUeCcKasi)

1.5

1.6

CdopMupoBaHHOCTb YMEHUI OMPEENIATh XapaKTep CPeabl B BOJIHBIX
pacTBOpaxX HEOPTraHUYECKUX COCAMHEHUI

CdopMupoBaHHOCTH YMEHHSI KJIACCU(DUIIMPOBATH XUMHUECKHUE PEAKITUH 110
Pa3IMYHBIM MPU3HAKaM (YHUCITY H COCTABY PEarMpyOIIUX BEIIECTB,
TerIoBoMY 3G (EKTy peakiiu, U3MEHEHUIO CTENICHEH OKUCTICHHS
DJIEMEHTOB, 0OPATUMOCTH PEAKIIMH, YYACTHIO KaTalIn3aTopa)

1.7

CdopMupoBaHHOCTh YMEHHI COCTABIIATh YPABHEHUS PEAKINI pa3IUUYHbBIX
THUIIOB, TIOJHBIE U COKpAIIEHHBIE YpaBHEHUS PEaKIiii HOHHOTO 0OMeHa,
YUHTBIBAS YCIOBUS, IPU KOTOPBIX ATH PEAKIIUU UAYT A0 KOHIIA

1.8

1.9

CdopmMupoBaHHOCTH YMEHUI TPOBOAUTH PEAKIIUH, TOATBEPHKAAIOIINE
KaueCTBEHHBIN COCTaB PA3IUYHBIX HEOPTaHUYECKUX BEIIECTB, PACIIO3HABATH
OTIBITHBIM ITYTEM MOHBI, MPUCYTCTBYIOIINE B BOJHBIX paCTBOpPaX
HEOPTraHWYECKUX BEIECTB

CdopMupoBaHHOCTH YMEHHI PACKPBIBATH CYITHOCTH OKUCIUTEIBHO-
BOCCTAaHOBUTEJIBHBIX PEAKIIUIA MOCPEACTBOM COCTABIEHUS FJIEKTPOHHOTO
OanmaHca STUX peakiui

1.10

1.11

2.1

2.2

CdopmMupoBaHHOCTb YMEHHI O0BACHATH 3aBUCUMOCTh CKOPOCTH
XUMHYECKON peakuy OT Pa3InyHbIX (haKTOPOB

CdopMupoBaHHOCTh YMEHHI OOBSCHSATH XapaKTEP CMEIICHUSI XUMUIECKOTO
PaBHOBECHSI B 3aBUCUMOCTH OT BHELITHETO BO3AeUcTBUS (puHIu Jle
[[Tarenne)

OO0m1as 1 HeopraHUYecKas XUMHs

CdopMHpOBaHHOCTH YMEHHUH PACKpBIBATh CMBICH [leproauyeckoro 3akoHa
.. MenaeneeBa 1 1eMOHCTPUPOBATH €TI0 CUCTEMATU3UPYIOIIYIO,
OOBSICHUTENIBHYIO U POTHOCTUYECKYIO (DYHKITH

ChopMupoBaHHOCTh YMEHHUH XapaKTEPU30BATh HJIEKTPOHHOE CTPOCHHE
aTOMOB XMMMUECKUX 3JIeMeHTOB 1—4 nepuonos Ilepnoanueckoil cucremMsl
xumudeckux anemenToB .M. MenneneeBa, HCromb3yst MOHATHS «S-, P-, d-
AIIEKTPOHHBIE OPOUTAIINY, «IHEPTreTUUYECKHE YPOBHUY», OOBACHATH
3aKOHOMEPHOCTU U3MEHEHMS CBOMCTB XMMUYECKUX 3JIEMEHTOB U UX
COEIMHEHUH 1O nepuoaaM U rpymnmnam [leproandeckoil cucTemsl
xuMHu4eckux 3neMenToB .M. Menaeneepa

2.3

CdopMupoBaHHOCTH YMEHHI XapaKTepU30BaTh (OMUCHIBATH) OOIIHE
XHMHUYECKHE CBOMCTBA HEOPTAHMYECKUX BEIIECTB PA3JIMUHBIX KIACCOB,
MOATBEPKJIAThH CYIIECTBOBAaHUE T€HETUUECKOU CBSI3U MEKITY
HEOPTraHWYECKUMH BEIIECTBAMH C TIOMOIIBIO YPABHEHHUI COOTBETCTBYIOIITUX
XUMHUYECKUX peaKini

2.4

ChopMupoBaHHOCTh YMEHUN YCTaHABIMBATh IPUHAIIIC)KHOCTD
HEOpPraHMYECKUX BEIIECTB MO0 UX COCTaBy K OMpe/IeIEHHOMY Kilaccy
(rpymnme) coenuHeHHH (POCThIe BEIIeCTBA — METAJUIbl U HEMETaJLIbI,
OKCHJIbl, OCHOBaHHUsI, KUCIOTbI, aM(pOTEpHbIE THIPOKCUIBI, COITH)

2.5

ChopMupoBaHHOCTh YMEHHH HCIIOJIE30BATh XUMHUYECKYIO CHMBOJIHKY IS
coCTaBJIeHUS (OPMYII BEIIECTB M YPaBHEHUH XUMUYECKUX PEaKIuii,
cucreMarnueckyto HoMeHkIaTypy (IUPAC) u TpuBnanbHbIe Ha3BaHUS
OTJIEIbHBIX HEOPraHUYECKUX BEIIECTB (yrapHbIil ra3, yrieKUCIblil ras,
aMMHaK, TalméHas U3BeCTh, HEeraméHas U3BeCTh, MUThEBAst COJIA, TUPUT U

Apyrue)




2.6

CdopMHpOBaHHOCTh YMEHHUH XapaKTepU30BaTh (OMUCHIBATH) 00IITHE
XHUMHUYECKHE CBOMCTBA HCOPTraHUYCCKUX BCUICCTB PA3JIMYHBIX KJIACCOB,
MIOJITBEPKIaTh CYIIECTBOBAHUE TEHETUYCCKOM CBSI3M MEXKILY
HCOPTraHNYCCKUMH BCUICCTBAMU C ITIOMOIIBIO ypaBHeHI/If/'I COOTBCTCTBYIOIIHX
XUMHYECKHX PEaKIUii

2.7

2.8

CdopmMupoBaHHOCTH YMEHUI MJIAHUPOBATH U BBHIOTHATH XUMUYECKUIN
AKCIIEPUMEHT (pa3JioKeHHE IEPOKCHIA BOJIOPO/IA B IPUCYTCTBUU
KaTajln3aTopa, ONpeeIeHUE CPeIbl pACTBOPOB BEUIECTB C MOMOLIBIO
YHHUBEPCAIBHOT'O MHINKATOPA, BIMSHUE PA3IUYHBIX (PAKTOPOB Ha CKOPOCTh
XUMHUYECKON peaKIMK, PeaKkIMi HOHHOTO0 0OMEHa, KaYeCTBEHHbIE peaKluu
Ha cynb(aT-, KapOOHAT- U XJIOPHI-aHUOHBI, HA KATHOH AMMOHUS, PEIICHUE
HKCIIEPUMEHTAJIBbHBIX 33/1a4 Mo TeMaM «MeTtaiisl» u «Hemetamib») B
COOTBETCTBUU C MPaBUIAMH TEXHUKHU 0€3011aCHOCTU IIPU 0OpAIEHUH C
BelIeCTBaMH U J1a00paTOPHBIM 000PYIOBAHUEM; IIPEACTABIATh PE3YyIbTaThI
XUMHYECKOT0 KCTIEPIMEHTA B (popMe 3anicH ypaBHEHHHA
COOTBETCTBYIOIIUX peakiuii U GOpMyIupOBaTh BBIBOJIBI HA OCHOBE ITHX
pe3ynbTaTOB

CdopMupoBaHHOCTH YMEHHIA COOTIOIATH MMPaBUIIA MTOJIb30BAHUS
XHUMUYECKOH MOCYI0H 1 J1a00paTOpHBIM 000pyIOBAaHHUEM, a TAK)KE NIPaBUIIa
06paHIeHI/I$I C BEIICCTBAMU B COOTBCTCTBUU C HHCTPYKIUAMU 10
BBINOJIHEHUIO JTA0OPATOPHBIX XMMUYECKHUX OIBITOB

2.9

ChopMupoBaHHOCTh YMEHUI XapaKTEPU30BaTh XUMHUECKUE ITPOLIECCHI,
JIeKal[ie B OCHOBE NMPOMBIIIIEHHOTO MOTY4YE€HUs CEPHON KHUCIIOTHI,
aMMMaKa, a Takxke chOpMUPOBAHHOCTH MPeJICTaBIECHUH 00 00X HAyYHBIX
MPUHIIMIIAX U SKOJIOTMYECKHUX IpobiieMax XMMUYECKOI0 TPOU3BOJICTBA

XUMHS U )KU3Hb. PacuéThl

3.1

3.2

3.3

3.4

CdopMupoBaHHOCTD MPEACTABICHUN 0 XUMUYECKON COCTABIISIOIEH
eCTGCTBeHHOHay‘-IHOI\/'I KapTI/IHI)I MI/Ipa, pOJ'II/I XUMHUUA B ITIO3HAHUU ﬂBﬂeHI/Iﬁ
IPUPOJBI, B (OPMUPOBAHUU MBIIICHUS U KYJIbTYPBI THUYHOCTH, €€
(GyHKIIMOHAJIBHOW I'PaMOTHOCTH, HEOOXOIMMOM JUIsl pelIeHUs TPaKTHYECKUX
3a]1a4 ¥ HKOJIOTMYECKH 00OCHOBAHHOTO OTHOIIICHHUS K CBOEMY 3/I0POBBIO U
MIPUPOAHON cpeie

ChopMHUpOBaHHOCTH YMEHUH KPUTHIECKH aHATHU3UPOBATH XHMHUYECKYIO
nH(pOPMAIIHIO, TOTYYaEeMYIO U3 Pa3HBIX HCTOUYHUKOB (CPEACTBA MaCCOBOM
KOMMYHUKAIUH, CeTh IHTEpHET 1 npyrue)

ChopMHpOBaHHOCTH YMEHUH COOIIOIATH MPABUIIA YKOJIOTHIECKH
1eJ1eco00pa3HOro MOBEJICHUS B OBITY U TPYAOBOH JAEATEIBHOCTH B IIEIIAX
COXPAHEHHUsI CBOETO 37J0POBbS U OKPY’KAIOIIEW PUPOTHON CPEIbI

Oco3HaBaTh OMACHOCTH BO3/IEUCTBUS HA )KUBBIE OPTAHU3MBI OIIPEECIEHHBIX
BEUIECTB, MOHUMast cMbIci nokaszarens [IJIK, noscHaTe Ha mpumepax
CrocoObl YMEHBIIEHHS U MPEIOTBPAILLEHUS X BPEIHOTO BO3JAEHCTBHS Ha
OpraHu3M 4eJI0OBEKa

3.5

CdopMupoBaHHOCTH YMEHHI TPOBOJAUTH BHIYMCIEHUS C UCIIOIb30BAaHUEM
MOHATHUS «MaccoBast IOJIs BEIIECTBA B PACTBOPE», 00BEMHBIX OTHOIICHUH
ra3oB MpU XMMHUYECKUX PeaKLUsiX, MacChl BEIIECTBA MK 00bEMA ra3oB 1Mo
M3BECTHOMY KOJIMYECTBY BEIIECTBA, MACCE MU 00BEMY OJTHOTO U3
YYacCTBYIOUIMX B PEAKIMH BEIIECTB, TEIJI0BOro 3((ekTa peakuu Ha OCHOBE
3aKOHOB COXPAHEHHUsI MacChl BELIECTB, IPEBPALLEHUS M COXPAHEHUS S3HEPTUN




ITPOBEPAEMBIE 2JIEMEHTbBI COAEPKAHUA

10 KUIACC

Kon
1

11

IIpoBepsieMblii 31eMeHT COAepPKAHUSA
TeopeTnueckre OCHOBbI OPraHU4eCKOH XUMHH

[IpenmMeT oprannyeckoil XuMuu: €€ BOSHUKHOBEHHE, Pa3BUTHE U 3HAUCHUE B
MOJIYYCHUH HOBBIX BEILIECTB U MaTE€pUAIOB. TeopHsi CTPOEHHUSI OPTaHUUYECKUX
coequuennii A.M. bytinepoBa, €€ OCHOBHBIC MOJIOKEHUS

1.2

CrtpykrypHble GOpMYIIbl OpraHu4YecKuX BeuiecTs. ['oMonorus, nsomepus.
XuMHu4ecKasi CBA3b B OPraHUYECKUX COSAMHEHUSAX — OJMHAPHBIC U KPATHBIC CBSI3H.
[IpencraBienue o kinaccupuKay OPraHu4eCKX BEIIECTB

2.1

2.2

2.3

2.4

Homenknarypa opraHnueckux COeMHEeHU (CucTeMaTu4eckas) U TpUBHAJIbHbIE
Ha3BaHUs BAKHEUIIUX MPEICTABUTENEH KJIACCOB OPTaHUYECKUX BEIECTB

YrieBoxopoasl

AJIKaHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKU psia. MeTaH u 3TaH — npocTeifiune
IPEeCTaBUTEIIN AJIKaHOB: (pU3MUECKUe U XUMUYECKHUE CBOMCTBA (PEeaKLUU 3aMELCHUS
Y TOPEHHUs ), HAXOKJEHUE B IPUPOJE, IIOJIyYEHUE U IPUMEHEHHE

AJTIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUH psifl. DTUIIEH U NIPOIUIIEH —
IpOCTEHIINEe IPEICTaBUTENN AIKEHOB: (PU3NUECKHE U XMMUUECKHE CBOMCTBA
(peakuy ruipupoOBaHusl, raIOreHUPOBAHNUS, THAPATALIUHU, OKUCIICHUS U
MOJIMMEPU3ALIH ), IOTyYEHUE U IPUMEHEHHE

Ankanuensl: Oyraauen-1,3 u metunOyranuen-1,3: ctpoeHue, BaxHeume
XMMHUYECKHE CBOMCTBA (peakuus noaumepusanun). [lonyueHne CHHTETHYECKOTO
Kay4yKa U pe3UHbI

AJIKUHBI: COCTaB U 0COOEHHOCTU CTPOEHHUSI, TOMOJIOITMUECKUN Psil. ALIETUIIEH —
NPOCTEUIINIA PeACTaBUTENb AIKUHOB: COCTaB, CTPOEHHE, (PM3NYECKHE U XUMHUYECKHUE
CBOICTBa (peakuu r'uApUPOBAHUS, TAIOTEHUPOBAHNUS, THIpaTallii, TOPEHNUS),
MIOJIYYEHHUE U IPUMEHEHHE

2.5

Apensl. benzon: coctas, cTpoeHue, GU3NUECKUE U XMMUYECKHE CBOWCTBA (peakiuu
raJIOrTeHUPOBAHUS U HUTPOBAHUS ), [TOJIy4€HUE U pUMeHeHue. ToIlyom: cocTas,
CTpoeHue, (pru3nyeckre 1 XUMHUUECKHe CBOMCTBA (peakiuy raJloreHUpOBaHUs U
HUTPOBaHU), IOJIyY€HNE U IpUMeHeHue. TOKCUYHOCTh apeHOoB. [ eHeTrueckas cBs3b
MEXY YIJIEBOAOPOJaMH, IPUHAAIEKAIMMY K PA3INYHBIM KJIaCCaM

2.6

[Ipupoanbie HCTOYHHUKH YTIIeBOAOPOA0B. [IprpoaHblil ra3 v nonyTHbIE HEPTIHBIC
ra3el. Hed e u e€ mpoucxoxaenne. CiocoOs! mepepadboTku HePTH: TIEpEeroHKa,
KPEKUHT (TePMHUYECKU, KaTATUTUUECKUH ), muponu3. [IpoaykTel mepepaboTku HeTH,
UX MPUMEHEHHE B IPOMBIIIJIEHHOCTH U B ObITY. KaMeHHBII yrosib U IPOIYKTHI €T0
nepepadoTKU

3.1

Kucnoponconep:xaiue opraHndeckue CoeIMHEHNS

[IpenenbHBIe OTHOATOMHBIE CIIUPTHI. METaHOM M 3TAHOJ: CTpoeHue, (GU3NIECKUEe U
XUMHUYECKHE CBOMCTBA (PEaKIMU C aKTUBHBIMU METAIIJIAMH, TAIOT€HOBOIOPOIAMH,
ropeHue), npuMeHeHue. BogopoiHbIe CBSA3M MEXTy MOJIEKYyJIaMU CIIUPTOB. JlelicTBre
METaHOJIa U ATAHOJIa HA OPraHu3M 4elioBeKa. MHOroaTOMHbIE CIUPTHI.
OTUJICHTIIMKOIIb U TIUIEPUH: CTpOeHHE, (PU3HUeCKHe U XUMUYECKUE CBOMCTBA
(B3auMOJIeHCTBHE CO IICTIOYHBIMU METAJIJIaMU, KAYECTBEHHAs PEaKIUs Ha
MHOTOAaTOMHBIE CIUPTHI). [leficTBre Ha opraHu3M YenoBeka. [I[puMeHeHue raunepruHa
Y STUJICHTJIUKOJIS

3.2

DeHO: CTPOCHHUE MOJICKYIIBI, PU3NYSCKUE U XUMUYECKHE CBOMCTBA. TOKCHUYHOCTH
denomna. [Ipumenenue penomna

3.3

Anpaeruapl U KeToHbl. DopMalibIeTH I, alleTaIbICTH: CTpOeHUE, GU3HIECKUE U




XMMHUYECKHE CBOMCTBA (PEAKIIMM OKHCICHHS U BOCCTAHOBIIEHUS, KAUECTBEHHBIE
peaKIMu), MOJy4YeHUEe U MIPUMEHEHHUE

3.4

3.5

3.6

OnHOOCHOBHBIE ITpeeNIbHBIE KapOOHOBBIE KUCIOTHI. MypaBbHHAS U YKCYyCHAs
KHCJIOTBI: CTpOCHUE, (U3NUECKUE K XUMUUYECKHE CBOMCTBA (CBOMCTBA, OOIIIHE JIJIst
KJIacca KUCIIOT, peakius 3TepuuKaInm ), morydeHne u npumenenne. CTeapuHoBas u
OJICMHOBAS KUCIIOTHI KaK MPEICTABUTEIH BBICITUX KapOOHOBBIX KUCIOT. MblIa KaK
COJIN BBICHIHUX Kap6OHOBbIX KHCJIOT, UX MOIOIICC HeﬁCTBHe

CrnoxHnble 3(hupbl KaK MPOU3BOJHBIE KAPOOHOBBIX KUCIOT. [ MAPOIN3 CIIOKHBIX
a¢upos. Kupsl. ['maponus sxupos. [IpumeHenune xupoB. bruonorunueckas pojb )KUPOB

YrieBoabl: cocTaB, KiIacCU(PUKAIUS yIIIeBO0OB (MOHO-, M- U TIOJMCAXAPU/IBI).
['mroko3a — mpocTeinii MOHOCaxapua: 0COOEHHOCTU CTPOCHHSI MOJIEKYJIbI,
bu3nUeckre ¥ XMMHYECKHE CBOMCTBA (B3auMoeicTre ¢ ruapokcuom meau(ll),
OKHCJIEHHE aMMHUaYHBIM pacTBOPOM okcuaa cepedpa(l), BocctaHoBiieHHE, OpOKEHUE
TIFOKO3bI), HAXOXKIEHUE B MPUPOJIE, TPUMEHEHHE, Oroorndeckas posib. @OTOCHHTE3.
®pyKTo3a Kak u30Mep IrioKo3bl. Kpaxmai u 1eirono3a Kak IpupoJHble OJTUMEDHI.
Crpoenne kpaxMaiia 1 HeJUTI0I03bl. OU3NYecKre U XMMUYECKHE CBOMCTBA Kpaxmaia
(ruapoinn3, KaueCTBEHHAs peaklys C MOJIOM)

A3OTCO,I[ep)I(aH_[I/IC OpPraHn4cCKueC COCAUMHCHUA

4.1

AMUHOKHUCIOTHI Kak aMm(pOoTepHbIe Oprannyeckue coequHeHus. duznueckue u
XUMHUYECKHE CBOMCTBA aMUHOKHUCIIOT (Ha mpuMepe miuHa). buonoruueckoe
3HaYeHHe aMUHOKUCIOT. [lenTusl

4.2

benku kak npupoiHble BBICOKOMOJIEKYJIIpHbIE coeiuHeHusl. [lepBuynas, BTopuyHas u
TpEeTUYHAas CTPYKTypa OenkoB. XMMHUECKHE CBOMCTBA OEIKOB: THIPOIN3,
JIeHaTypalys, Ka4YeCTBEHHbIE PEaKIMH Ha OeNKH

5.1

BBICOKOMONIEKYJISIDHBIE COEIMHEHMS

OCHOBHBIC TTOHITUS XHMUH BBICOKOMOJICKYJIAPHBIX COGHHHGHHﬁZ MOHOMCDP, IOJIUMED,
CTPYKTYPHOC€ 3BCHO, CTCIICHD ITOJIMMEPU3ALIUN, CPCAHAA MOJICKYJIAIPHAA Macca.
OcCHOBHEBIC MCTOAbI CUHTC3a BBICOKOMOJICKYJIAPHBIX COG)II/IHGHI/Iﬁ — [NoJIMMEpHU3aluna 1
MOJIMKOHACHCAIIUA

5.2

3KCHCpI/IMeHTaHBHLIC METOJbI U3YUCHUA BCIICCTB U UX npeBpameHI/Iﬁ: O3HAaKOMJICHHUC
C o6pa3uaMH MMPUPOAHBIX U UCKYCCTBCHHBIX BOJIOKOH, IIJIACTMACC, Kay4YKOB.
HonyquI/Ie CHUHTCTUYCCKOI'O Kay4dyKa U pC3UHbL

11 KUIIACC

Kon
1

11

1.2

IIpoBepsieMblii JJIEeMEHT COJlePKAHUS
TeopeTnyueckre OCHOBBI XUMHUHU

XUMHUYECKUH JIeMEeHT. ATOM. SIpo aTroma, U30TOMbl. DIEeKTpOHHAsT 000I0UKa.

DHepreTHyYecKre yPOBHHU, MOAYPOBHU. ATOMHBIE OpOUTANH, S-, P-, 0-3JIEMEHTHI.
Oco0eHHOCTH pacnpeeNieHus IEKTPOHOB MO0 OpOUTAIISIM B aTOMax 3JIEMEHTOB
MEPBBIX YETHIPEX MEPUOJOB. DIEKTPOHHAS KOH(UTYpallHs aTOMOB

ITepnonnueckuii 3akoH u [lepuonnueckas cuctemMa XMMUYECKUX 351eMeHToB J1.1.
Mengeneesa. CBsA3b epuOANYECKOr0 3aKkoHa U [leproanueckoii cucTeMbl
XUMH4ecKkux aemMeHToB J[.M. MenzeneeBa ¢ COBpeMEHHON TEOPUEN CTPOECHUS
aTOMOB. 3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB XUMUYECKUX JIEMEHTOB U
00pa3yeMbIX UMHU MPOCTHIX U CI0KHBIX BEILECTB 10 IPYyIIaM 1 epuoaaM. 3HaueHue
NEPUOANYECKOT0 3aKOHA B Pa3BUTHH HAyKU

1.3

Crpoenue BemiecTBa. XMMHUUYECKasi CBsA3b. Bubl XUMHUUECKOM CBsI3U (KOBaJIEHTHAs
HENoJIsipHasl U MOJIApHasi, HIOHHAs, MeTajuinyeckas). IoHbl: KaTUOHBI U aHHOHBI.
Mexanu3mMbl 00pa30BaHUS KOBAICHTHOW XUMUYECKON CBsI3H (OOMEHHBIH U JOHOPHO-
akIenTopHbIi). BomopoaHas cBs3b

14

BaneHTHOCTB. D5eKTpooTpUIIaTEIbHOCTh. CTENEeHb OKUCICHUS




1.5

BemecTBa MONEKYIIPHOTO U HEMOJIEKYJIIPHOTO CTPOEHUS. 3aKOH IIOCTOSTHCTBA
cocTaBa BellecTBa. TUIBI KPUCTAINIMYECKUX PEMIETOK. 3aBUCUMOCTD CBOICTBA
BEUIECTB OT THUIIA KPUCTAIINYECKON peETKU. IIoHATHE O TUCTIEPCHBIX CUCTEMAaX.
HcrrnaHbIe U KOUIOMIHBIE pacTBOPLI. MaccoBast [0JIs BEIeCTBa B pacTBOpe

1.6

Knaccudukanus Heoprannueckux coenHeHuit. Homenknarypa HeopraHndeckux
BEIIIECTB

1.7

1.8
1.9

Xumnueckas peakius. Kimaccudukanus XuMU4eckux peakiyii B HEOpraHHIeCKon 1
OpPraHMYECKON XUMUU. 3aKOH COXPAHEHUS MacChl BEUIECTB, 3aKOH COXPAaHECHMSI U
IIPEBPALIEHMS] SHEPTUU IPU XUMHUECKHUX PEAKLMIX

CKOpOCTh peakiyu, e€ 3aBUCUMOCTh OT pa3IMYHbIX (DaKTOPOB

OO6parumbie peaknu. XuMU4eckoe paBHoBecue. DaKkTophbl, BIUSIONIUE HA COCTOSTHUE
xumudeckoro papHoBecus. [Ipunnun Jle larenbe

1.10
1.11

2.1

2.2

2.3

OnekTpoauTnueckas aucconuanus. CuinbHble U crnadbie 3JeKTpoauTsl. Cpelia BOJHBIX
pPacTBOPOB BEIIECTB: KHUCTast, HEHTpalbHasi, ieaoyHas. Peakiiuu nHoHHOTO oOMeHa

OKHCIHUTEIbHO-BOCCTAHOBUTEIBHBIC PEAKIIUHI
Heoprannueckas xumus

Hemeramnsl. [lonoxenue Hemeramios B [lepuoanueckoil cucreMe XUMHUYECKUX
anemenToB J[.M. MenneneeBa 1 0COOCHHOCTH CTpOEHUSI aTOMOB. Du3nyeckue
CBOICTBa HEMETAIIOB. AJUIOTPOIKS HEMETAIUIOB (Ha MPUMEpPE KUCIOPOaa, CEphI,
docdopa u yriaeponaa)

XVMHUYECKUE CBOWCTBA BAKHEHIIINX HEMETAJIOB (TAJIOTCHOB, Cephl, a30Ta, Gocdopa,
yriaepoja v KpeMHUS) U UX COeAMHEHUN (OKCHJIOB, KUCIOPOACOAEPKAIIUX KUCIOT,
BOJIOPOJHBIX coeMHeHui). [[pumMeHenrne BaXKHEUIINX HEMETAIUIOB U UX COSIUHEHUN

Mertamer. [Tonoxxenne metamioB B [leproaudeckoi CUCTEME XUMUIECKHIX JJIEMEHTOB
J.U. MenpneneeBa. OCOOEHHOCTH CTPOCHHUS SIEKTPOHHBIX 000JI0UEK aTOMOB
MetasuioB. O0mme ¢puzndeckue cBoiicTBa MeTauioB. CritaBbl METAJIJIOB.
DNEKTPOXUMHUYECKHUH Psil HAMIPSHKEHUI METaJIOB

2.4

XUMHYEeCKUE CBOWCTBA BAKHEHIIINX METAJUIOB (HATPUH, Kallui, KalnbIWii, MAaTHUM,
ATIOMUHHM, IUHK, XPOM, JKEJI€30, MEJ/Ib) U UX coenruHeHui. O01me crocoObl
nosyueHus: MeTayioB. [I[puMeHeHne MeTannoB B ObITY M TEXHUKE

I'eneTnueckas CBA3b HEOPTraHNYCCKUX BCUICCTB, NPUHALJICIKAIIUX K Pa3JIMYHBIM
Kj1accaM

XUMHS U )KU3Hb

3.1

Ponb xuMum B o0ecnieueHUH 3KOJIOFI/I‘16CKOI>'I, 3Hepl"eTI/I‘-IeCKOI7I u HHIHGBOﬁ
6G3OHaCHOCTI/I, Pa3BUTHU MCAULIUHBI. ITousTue o HAaYYHBIX MCTOAAaX IMMO3HAHUA
BCIICCTB U XUMHNYCCKHNX peaKuHﬁ

3.2

[IpencraBneHus 00 OOMKUX HAYYHBIX MPUHIUIIAX TPOMBIIUICHHOTO TOTyYeHUS
BOKHEHIINX BEIIECTB. YETOBEK B MUPE BEUIECTB U MAaTEPUAJIOB: BaXKHEUIIIE
CTPOMUTEIBHBIE MATEPUAIIBI, KOHCTPYKIIMOHHBIE MAaT€pUAJIbI, KPACKH, CTEKIIO,
KepamuKa, MaTepUasbl 1JI JIEKTPOHUKH, HAHOMATEpHUaJibl, OpPraHUYECKUE U
MUHEpATbHBIC yI0OpEHUS

3.3

X¥MHS U 30pOBBE UEIOBEKA: NIPaBUIIA UCIIOJIb30BAHUS JIEKAPCTBEHHBIX IIPENIapaToB,
npaBuiia 6€30MacHOT0 MCIIOIb30BaHMsI IPENnapaToB OBITOBOM XMMHUHU B TIOBCETHEBHOM
KHU3HU




6.YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA30OBATEJBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

Xumus, 10 xnace/ IM'abpuensa O.C., Octpoymon U.T'., CiagkoB C.A., AKIIMOHEPHOE OOIIECTBO
«3narensctBO «lIpocBemenne»,2023 r

Xumus, 11 xnace/ I'abpuensa O.C., Octpoymos U.T'., CiagkoB C.A., AKIIMOHEPHOE O0OIIECTBO
«3marennctBO «lIpocBemenner, 2024

JlonmoTHUTeIbHBII MaTepHaJl.

Xumus. COOpHUK 3aJ1a4 U yIpakHeHU. YueOHo-MeTonuyeckoe nocooue/ JI.B.IlleBHuiibiHa,
M. .Ilonexaea, A.N.AnapueB. HoBocubupck: U3n-so HI'TY,2019-63c.

Oprannyeckas xumus 10: YueGHoe nmocobue s yuyammuxcs /A.B.Ckopiios - HoBocubupck:
Uzn-o HI'TY,2006 -84c.

XUMUAL. IToaroroBka k EI'3. Tematuueckue tectsl. ba3oBblit 1 moBbIIeHHBIH ypoBHU. 10-11
knaccel: mox pen. B.H.Jloponskuna. - PoctoB v//1: u3x-Bo Jlernon, 2021. 476
cpocBelenne»,2021r.

METOINYECKHUE MATEPHUAJIBI JIS YUUTEJIA

Xumusi(6a30BblitypoBeHb). Peann3anus 00pa3oBaHus: METOJUIECKOE TOcoOue s yauTes /
Kapepuna A. A., 2.ITuuyruna 1. O.C.I'abpuenss, I'.I".JIsicoBa «Xumus Metonnyeckoe nocooue
— 0a30BbIl ypoBeHbY - M.: [Ipoda 2022 rog.

O.C.I'abpuensn, U.I'.OctpoymoB, «O011ast XuMHsl B TECTax, 3ajadax, ynpaxHeHusx. 11 kimace»
— M.: Jlpoda, 2023 rox.

O.C.I'abpuensH, [1.H.bepeskun, A.A.YmakoBa «Xumus 11 knacc:KonTponbHbie n
IpOBEpPOYHBIE Pa0OTHI K yueOHUKY». — M.: [Ipocda, 2021r

O.C.T'abpuensn, I'.I".JIsicoBa, A.I'.Beeaenckas «Xumus 11 kimace: HactonpHas kHUTA 15
yuurens». Yacte 1 — M.: Ipoda, 2020 ro.

O.C.T'abpuensn, I'.I".JIsicoBa, A.I".BBeaenckas «Xumus 11 xnmacc: HactonpHas kHHATA 115
yuurens». Yacts 2 — M.: lpoda, 2022 rox.

O.C.I'abpuensn, [1.B.Pemeros, .I'.OctpoymoBa «3afauu 1o XUMHH U CTIOCOOBI MX PELICHUS -
M.: «/Ipodan, 2021roz.

B.I'. lenucoBa «Xumus 11 knacc noypounsle miansl o yueonuky O.C.I'abpuensHa,
I'.I".JIeicoBoit» - Bonrorpan» Yuurens 2018roz.

M.A.Psa6oBa, ¥.}O.Hesckas, P.B.JIunko «Tectbl mo xumuu 11 kimace», - M.: Dk3amen, 2019r.
O.C.T'abpuensn, N.I".octpoymoB «XuMudeckuii SKkciepuMeHT B mkoiie 11 kmace»; - M.: Jlpoda.
—2023 rox. I'.B.; mox pen.I'. B. [Tnuyrunoii. M. : ®I'BHY «MHCTUTYT cTpaTeruu pa3BUTHs
obpazoBanust PAOy», 2023 81 c.:ui.

MU DPPOBBIE OBPA3OBATEJIBHBIE PECYPCHI U PECYPCbHI CETU UHTEPHET
https://edsoo.ru/rabochie-programmy/

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

http://www.chemnet.ru ['azera «Xumus» u cailT 1uia yuutens «5 uay Ha ypoK XUMHHU»
http://him.1september.ru Exunas xomrekuus LIOP: TIpenmeTHas KOIEKIHS « XUMUSD)
http://school-collection.edu.ru/collection/chemistry EcrecTBeHHO-HayuHBIC SKCTICPUMEHTBI:
xumus. Komneknus Poccuiickoro o0meo6pazoBaTebHOrO opTaia

http://www alhimik.ru Bcepoccuiickast omumnuaga nikoJIbHUKOB 110 XUMHUHN



https://edsoo.ru/rabochie-programmy/
https://lesson.edu.ru/04/10

http://chem.rusolymp.ru Oprannyeckas XuMusi: SIEKTPOHHBIN YICOHHK I CPEAHEH IITKOJIBI
http://www.chemistry.ssu.samara.ru OCHOBBI XUMHH: 3JIEKTPOHHBINA YIEOHUK

http://www hemi.nsu.ru OTKpBITBIH KOJIIEIHK: XUMUS

http://www.chemistry.ru JlucTaHinoHHAs OMMMITHA/A TI0 XUMHH: TEICKOMMYHUKAIIMOHHBIN
00pa30BaTeNbHBINA IPOCKT

http://www.alhimik.ru IIpeacraBneHs cienyromme pyoOpuKu: COBEThI a0UTYPUEHTY, YUUTEITIO
XHUMUH, CITPABOYHHK (OYEHB OOJIbIIAs T000pKa TaOJIUIl U CIIPABOYHBIX MATEPHAIIOB),
BECENIasXUMUs1, HOBOCTH, OJIMMITHA/IbI, KyHCTKamepa (Macca MHTEPECHBIX HCTOPHUYSCKUX
cBenenuid). http://www.hij.ru/ XKypHan «XuMust v )KU3Hb» MOHATHO ¥ 3aHUMATEIILHO
paccka3bIBacT 000 BCEM UHTEPECHOM, YTO IPOUCXOANT B HAYKE I B MUPE, B KOTOPOM MBI KUBEM.
http://chemistry—chemists.com/index.html DaekTpoHHBII KypHAT « XMMHUKH U XUMUS, B
KOTOPBIX MPEJICTABICHO MHOXECTBO OIBITOB [0 XUMHUHU, 3aHUMATEIILHON HH(POPMAITIH,
MO3BOJISIONICH YBJIEUb YIYCHUKOB KCIIEPUMEHTAILHOW YaCThIO TPEIMETA.
http://c-books.narod.ru BceBo3morkHast auTepaTypa 1o XMMHUH.

http://www.drofa-ventana.ru M3BecTHOE M31aTeIbCTBO yueOHO# TuTeparypbl. HOBMHKM Hay4dHO-
MOMYJISIPHBIX ¥ 3aHUMATEIIbHBIX KHUT 110 XUMHH.

http://schoolbase.ru/articles/items/ximiya Bcepoccuiickuii mKOIbHBINA MOPTAI CO CCHUIKAMH Ha
00pa3oBaTelibHbIC CAaNUThI 10 XUMUH.

www.periodictable.ru COopHuk craTeit 0 XUMUYECKUX 3J€MEHTaxX
WJLTIOCTPUPOBAHHBIMIKCIICPUMEHOB.






