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HOACHUTEJIbBHAA 3AIINCKA

[IporpamMma ydaeOHOTO Kypca MO0 XMMHUH Ha YPOBHE CpellHEro o01iero oopasoBanus pazpaboraHa Ha
ocHoBe denepanpHoro 3akoHa oT 29.12.2012 Ne 273-03 «O06 obpazoBanuu B Poccuiickoit @eneparmmy,
TpeOOBaHUI K pe3ylbTaTaM OCBOCHHUS (enepaabHOi 00pa3oBaTeNbHONW MPOTrpaMMbI CPEIHETO OOIIEro
obpazoBanus (POIT COO), mpexncraBneHHbix B DenepalibHOM TOCYAAPCTBEHHOM 00pa30BaTEIbHOM
crangapte COO, ¢ yuérom Konuenmuu npenogaBanusi yueOHOTO Kypca «XUMHUS» B 00pa30BaTebHBIX
opranuzanusax Poccuiickoit denepanuu, peaqusyrolIuX OCHOBHBIE 00pa3oBaTelIbHbIE MPOTPAMMBI, U
OCHOBHBIX TI0JIOkKeHUH «CTpareruu pa3BuTus Bocnutanus B Poccuiickoit deneparuu Ha nepuon go 2025
roaa» (Pacnopspxkenue [IpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OCHOBY MOJX00B K pa3paboTKe MPOTpaMMBbI TI0 YIeOHOMY KypCy XHMHH, K ONIPEICICHUIO 00IIeH
CTpaTeruu OO0y4eHMs, BOCIMTAHUS U Pa3BUTHUS OOYYAIOIIMXCS CPEJICTBaMU y4yeOHOro Kypca «XHUMHS:
npocto o cioxkHom» Juist 10—11 knaccoB Ha ©6a30BOM ypOBHE COCTABMJIM KOHIENTYaJIbHbIE MOJIOKEHUS
OI'OC COO o B3auMO0OYCIIOBIEHHOCTHU LIE€NeH, colepxKaHus, Pe3yIbTaToB 00y4eHUs U TpeOOBaHUM K
YPOBHIO TIOATOTOBKH BBIITYCKHUKOB.

OBLIAA XAPAKTEPUCTHUKA YYEBHOT' O KYPCA «XUMMUSA: ITPOCTO O CJIOXKHOM»

[IporpamMma Kypca sIBIsieTCSl IOMOJHEHUEM K CHCTEMaTHYeCKOMY KYpCy XMMHH M CTaBUT CBOEH
3a/1aueil ¢ OJTHOM CTOPOHBI, YIIIyOJIGHHE W PACIIMPEHUE 3HAHWM CTApIICKIACCHUKOB IO BOMPOCaM Kypca
oOmieil, HeOpraHWMYeCKO M OpPraHMYeCKOM XUMHH CpelHEN IIKOJbI, C IPYrod CTOPOHBI, OKa3zaHUE
MOMOIIY B MOJATOTOBKE YYalUXcs K cJaue €MHOT0 TOCyIapCTBEHHOIO AK3aMeHa M0 XUMHUH.

Kypc mno3Bosisier, ¢ 0JHON CTOpPOHBI, IOMOYb YyX€ MNPO(PECCHOHAIBHO - OPHEHTUPOBAHHBIM
y4YaluMcsl IOJArOTOBUTHCS K UTOTOBOM aTTeCTalluH, C IPYrOi CTOPOHBI, IOMOYb OCTAJIbHBIM Y4YaIIUMCS
yrayOuTh CBOM 3HaHUS B paccMaTpuBaeMoil o0nacTh, W 1O BO3MOXKHOCTH, IOBIMATH Ha UX
npodeCCHOHANBHBIM BBIOOpP M TyTh MOJYYCHHS HMHU OOpa3oBaHusa. Takum oOpa3oM, NaHHBIH Kypc
SIBJIIETCS MTPEIMETHBIM U PETIETULIUOHHBIM.

B cootBeTcTBHM € 0OUIUMU LENSAMU U MPUHLUIIAMHU CPETHET0 OOIIero o0pa3oBaHUs COAEpKAHHE
yuebHoro kypca «Xumus: mpocto o cioxHom» (10-11 kmaccel, 0a30BBIi YPOBCHb HU3yUCHHS)
OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOLIEKYIbTYPHYIO OATOTOBKY O0y4aromuxcs, He0OX0IMMYIO UM
Ul BBIPAOOTKM MHPOBO33PEHUYECKUX OPHUEHTUPOB, YCIEIIHOTO BKJIIOYEHHUS B KU3Hb COIUYMa,
MIPOJIOJKEHHS 00pa30BaHUS B PA3IMUHBIX 00IACTAX U YCIICUIHOM claun SK3aMEHOB.

CocraBisromuMu y4eOHOro Kypca «XHUMHS: IPOCTO O CIOXKHOMY» SIBIISIFOTCSL 0a30Bble KYpChI —
«Oprannueckas xumusi» u «OO1Ias U HEOPraHUYECKask XUMHUs», OCHOBHBIM KOMIIOHEHTOM COJIEpyKaHUs
KOTOpBIX SIBIISIIOTCS OCHOBBI 0a30BOM HAayKu: CHUCTEMa 3HAHUN 10 HEOPraHWYecKoll Xumuum (c
BKJIFOUEHUEM 3HaHUN M3 OOLIel XUMHUHU) U OpraHuyeckoil xumuu. POpMUPOBAHUE JAHHON CHUCTEMBI
3HAHUW TpU U3YYEHUH TMpeaAMeTa OOecreurnBaeT BO3MOKHOCTh PACCMOTPEHHs BCEr0 MHOT000pas3us
BEII[ECTB HA OCHOBE OOIIUX MOHATH, 3aKOHOB U TEOPHI XUMUH.

Enunas cucrema 3HaHUN O BaXHEHIIMX BEIIECTBAaX, HMX COCTaBe, CTPOCHHMM, CBOMCTBaX U
MPUMEHEHHH, a TaKXKe€ O XUMUYECKUX PEaKIHUAX, MX CYI[HOCTH M 3aKOHOMEPHOCTAX MPOTEKaHUs
nomnonHsiercs B kKypcax 10 u 11 kimaccoB aneMeHTaMu COJepKaHUs, UMEIOLIUMH KYJIbTYPOJIOTHYECKHUI 1
MPUKIATHON XapakTep. OTH 3HAHUS CIOCOOCTBYIOT TOHHMMAHHIO B3aUMOCBSI3U XUMHH C JPYTHUMH
HayKaMH, pacKpbIBalOT €€ pojb B I[IO3HABATENIbHOM U MPAKTHYECKON JESTeNTbHOCTH YeIOBEKa,
CMOCOOCTBYIOT BOCHHUTAHHUIO YBa)KEHHUS K IpOLECCY TBOpYECTBA B 00JACTU TEOPUU U NMPAKTHUECKHX
NPUIIOKEHUN XUMUH, TOMOTAIOT BBIMTYCKHUKY OPUEHTUPOBATHCS B OOIIECTBEHHO U JTMYHOCTHO 3HAYUMBIX
npobiemMax, CBA3aHHBIX C XUMHMEH, KPUTHUECKHM OCMBICIUBATh MH(MOPMALUIO U TNPUMEHSATh €€ JUIs
MIOTIOJTHEHMSI 3HAHUH, PELICHNS] MHTEJUIEKTYaJIbHBIX U OKCIIEPUMEHTAJIBHBIX HCCIIEI0BATENbCKUX 3a1a4. B
LEJIOM coJiepXaHue Y4eOHOro Kypca «XHMHUS: TPOCTO O CIIOKHOM» JIaHHOTO YPOBHSI H3Yy4eHUs
OPUEHTUPOBAHO Ha (OPMHUPOBAHHE Yy OOYHYAIOLIUXCS MHMPOBO33PEHUECKOM OCHOBBI JUIsI MOHHUMAaHMS
¢wrocopckux uzei, TakMX Kak: MaTepHallbHOE €IMHCTBO HEOPraHMYECKOro M OPraHHMYeCcKOro MHUpa,
00yCJIOBJICHHOCTh CBOWCTB BEILIECTB MX COCTABOM M CTPOCHHMEM, MMO3HABAEMOCTb HMPUPOIHBIX SBICHHM
nyTéM OHKCIEPUMEHTAa W pELICHHs TNPOTUBOPEUUil MEXKIY HOBBIMH (PaKTaMHM M TEOPETHUYECKUMHU
MPENOChUIKAMH, OCO3HAHUE POJIM XUMHUHM B PEIIEHUH 3KOJOTMYECKHX MpoOjeM, a Takxke IMpodiem
cOepexeHns SHEPreTUIECKUX PECYPCOB, ChIPhS, CO3aHUsI HOBBIX TEXHOJIOIMI U MaTepUaoB.



B nnane pemeHus 3azad BOCIMTAHUS, Pa3BUTUS W COLMAIM3ALMM OOYYarOIIMXCSl NPUHSATHIE
IpOrpaMMOM M0 XMMHHU IOAXOAbl K OIPEICICHUIO COACPKAHUA U IIOCTPOCHUS IpeaMmera
peaycCMaTpUBAIOT (OPMHUPOBAHUE YHHBEPCATBHBIX YUEOHBIX ACHCTBHUI, MMEIONMX 0a30BOE 3HAYECHUE
JUISL pa3TIMYHBIX BHJIOB JESTEIBHOCTH: PELICHHUS MpoOJeM, OUCKa, aHanu3a U 00paboTKu nHpopManuy,
HEOOXOJUMBIX JUISI TMPHOOPETEHUsI OIBbITa NPAKTHYECKOM W HUCCIEA0BATEIbCKONW JAEATENbHOCTH,
3aHMMAIOLIEH Ba)KHOE MECTO B MIO3HAHUU XUMHUHU.

Peanuzanust naHHON MpOrpamMMBbl MPEATONAraeT COYeTaHWEe Pa3HBIX (OPM M METOJ0B OOydeHHUS,
TaKMX Kak JIEKIIMM, CEMHHAphl, pabdoTa B mapax ¥ MajblX IpyIIax, caMoCToATeabHas padorta, padora c
KHM.

HEJIX U3YUYEHUSA YYEBHOI'O KYPCA «XUMMUSA: TPOCTO O CJIOKHOM»

N3yuenue yaeOHOTO Kypca Mo XMMHH B CTapIliel IIKojie Ha 0a30BOM YpOBHE HAIPABIICHO Ha JOCTHKEHUE
CHEAYIOUIUX LETEH:

e (opMHUPOBaHHE CUCTEMBbl XMMHUUYECKHX 3HAHUN KaK Ba)KHEHIIEH COCTABIISIIOIICH E€CTECTBEHHO-
Hay4YHOW KapTUHBI MHUpPA, B OCHOBE KOTOPOW JIeKaT KIIOYEBBIC MOHSTHS, (PyHIaMEHTaIbHbIE
3aKOHBI U TEOPUH XUMHUU, OCBOEHHUE SI3bIKa HAYKHU, YCBOCHUE U TIOHUMAHUE CYITHOCTH JOCTYITHBIX
0000I1IeHNIT MHUPOBO33PEHUYECKOTO XapakTepa, O3HAKOMJIGHHE C HCTOPHEH WX pa3BUTHSI U
CTaHOBJICHUS;

e (opmMUpOBaHHE U pa3BUTHE TMPEACTABICHUH O HAYYHBIX METOJaX TIO3HAHMS BEMIECTB |
XUMHYECKUX PEaKIHid, HEOOXOIUMBIX I MPHOOPETCHUS YMEHUH OpPUEHTHPOBATHCS B MHPE
BEIIECTB M XHMHUYCCKUX SIBJICHUH, WMEIOIIUX MECTO B TIPHPOJE, B MPAKTUYCCKOW U
IMOBCETHEBHOM KM3HU,

e pa3BUTHE YMEHUW M CIOCOOOB IESATEIHHOCTH, CBSI3aHHBIX C HAOMIOJEHHUEM U OOBSICHECHHEM
XUMHUYECKOTO IKCIIEPUMEHTA, COOII0ICHUEM TTpaBuI 0€301MacHOTO OOpaIeHUs C BEIIeCTBaMHU;

e TMOArOTOBKa K ycnemHou cnaue ['MA.

Hapsiny ¢ ostum, coxepkarenbHas XapaKTepUCTHKa Leled M 3aJad M3y4YeHUs MpeaMeTa B
MporpaMMe IO XMMHHM YTOYHEHa U CKOPPEKTUPOBAHA B COOTBETCTBUM C HOBBIMH MPUOPUTETAMHU B
cucteMe cpeaHero oOmiero obOpazoBanus. CerofgHss B NPENOJAaBaHHM XUMHH B OOJBIICH CTENCHH
oTaéTcsl MPEANOYTeHUE MPAKTUUYECKOW KOMIIOHEHTE COJAep)KaHHsl OOydeHHUs, OpUEHTHUPOBAHHOW Ha
MOATOTOBKY BBITYCKHHKA O0OIIe00pa30BaTeIbHON OpraHu3aliy, BJaJCOlIero He HaOOpoM 3HaHUH, a
(GYHKIIMOHATBHOW TPaMOTHOCTBIO, TO €CTh CHOCOOaMU U YMEHUSIMH aKTHUBHOTO TOJYYEHHs 3HAHUI U
MPUMEHEHUSI UX B peabHOM JKU3HU JUIsl PEIICHUS TPAKTUUECKUX 3aau.

B cBsi3u ¢ 9TUM IpHU U3ydyeHUU Y4eOHOTO Kypca «XHUMHS: MPOCTO O CIOKHOM» JOMUHHUpYIOIIEe
3HaYEHHUE MPUOOPETAIOT TaKKEe LM U 3a]]a4H, KaK:

ajanrtanus oOyyarouuxcs K YCIOBUSAM JUHAMUYHO pa3BHUBAIOIIErocs MuUpa, (opmupoBaHue
UHTEJUIEKTYaJbHO  pPa3BUTOM  JIMYHOCTH, TOTOBOM K  caMOOOpa3OBaHHIO,  COTPYIHUYECTBY,
CaMOCTOSITEIbHOMY NMPUHATUIO TPAMOTHBIX PEHICHUN B KOHKPETHBIX KU3HEHHBIX CUTYallUsIX, CBSI3AHHBIX
C BEIIECTBAMHU U UX IPUMEHEHUEM;

dbopMupoBaHre y OOy4YaIOUIUXCS KIIOUEBBIX HABBIKOB (KIIFOUEBBIX KOMIIETEHIIMI), HMEIONINX
YHHUBEPCAIbHOE 3HAYCHHE JUIS PA3IMYHBIX BUAOB JAEATEIHHOCTU: PelIeHUs mpobiem, Mmoucka, aHammsa u
00paboTku MHbOpPMaIUU, HEOOXOAUMBIX Ui MPUOOPETEHUs OMbITa NEATEIbHOCTH, KOTOpas 3aHHUMAaeT
BKHOE MECTO B TO3HAaHMM XHMHH, a TAKXKe IS OLEHKU C IMO3UIUN JKOJOTHYecKoW 0e30MmacHOCTU
XapakTepa BIUSHUS BEIIECTB M XUMUYECKHUX MPOIIECCOB HA OPTaHM3M YeJIOBEKa U IPUPOIHYIO CPENdY;

pa3BUTHE TO3HABATENbHBIX WMHTEPECOB, HWHTEIUIEKTYAIbHBIX U TBOPUYECKUX CHOCOOHOCTEH
oOyuaronuxcs: CoCOOHOCTH CaMOCTOSTEIbHO MPHOOPETATh HOBBIE 3HAHUS 10 XUMHUHU B COOTBETCTBUHU C
KU3HEHHBIMU TOTPEOHOCTSIMH, UCTIOIH30BATh COBPEMEHHBIE MH(POPMAIIMOHHBIE TEXHOJIOTUH TS TIOMCKA
Y aHaJIM3a y4eOHOW U HAYYHO-TIOMYIISIPHON HHPOPMAIIMH XUMHUYECKOTO CO/IepP KaHMUS,

dbopMHpoBaHHE U pa3BUTHE y OOYYAIOIIUXCS aCCOIMATUBHOTO U JIOTHUECKOTO MBIIIICHHUS,
HaOIOIaTeIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOPbIe 0COOCHHO HEOOXOIMMBI, B YaCTHOCTH, MIPH
TUIAHUPOBAHUM U MTPOBEICHUU XUMUYECKOTO SKCIIEPUMEHTA;

BOCITUTaHHE y OOydaromuxcs YOSKIEHHOCTH B T'YMAHHCTUYECKOW HAMpPABICEHHOCTH XUMHH, €€
BKHOW POJIM B PEIICHUU TIIOOATBHBIX MPOOJIEM PalMOHAIBLHOTO MPHUPOIOTIOIH30BAHUS, MOMOIHEHUS
DHEPreTHUYECKUX PECypCcOB U COXPAaHEHHUs IMPHUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOIUMOCTH
OepeKHOTO OTHOIICHUS K MPUPOJAE U CBOEMY 3/I0pPOBBIO, a TaK)Ke MPHOOPETEHUS OIBITa UCHOJIB30BAHUS



IMMOJIYYCHHBIX 3HAaHUH AJI OPUHATUA TPAMOTHBIX peIJ_IeHI/Iﬁ B CHUTyallUAX, CBA3AHHBIX C XUMHWYCCKUMU
SBJICHUAMM.

MECTO YYEBHOT'O KYPCA «XUMMUA: ITPOCTO O CJIOXKHOM» B YHEBHOM IIVIAHE

B ydeOHOM miaHe Ha M3ydeHue yueOHOTro Kypca « XuMusi: mpocTo o cinoxkHom» B 10-11 xmaccax
oTBOJUTCS 34 yueOHbIX Hellenu, 1 yueOHbIN Yac B HEZIEN0; Bcero 68 y4eOHbIX 3aHSTHS.

JJIAA PEAJIM3ALIUUA ITPOI'PAMMBI UCITOJIB3YETCSH YMK

Jluteparypa ajs y4yuTeIs:
1. Epemun B.B., Ky3menko H.E., Tepenun B.U., [Ipo3nos A.A., Jlyuun B.B.; nox pepakiueit
Jlyanna B.B. Xumus. Yrinyonennoe ooyuenne 10 xknacc. — M.: [Ipocsemenue, 2023.
2. Epemun B.B., Kysmenko H.E., Ipo3moB A.A., Jlyaun B.B.; mox pemakumeii Jlynnna B.B.
Xumus. YrayonenHoe oOyuenue 11 kmacc. — M.: IIpocsemenue, 2023.
3. Koukapos XX.A. Xumus B ypaBHeHusix peakuuii — PocroB H/[: OO0 «Denukcy, 2022
4. 3ajmaun mo oprannyecko xumuu A.M. Bpy6Onesckuii, E.B. Bapxosckuii, Munck OOO
«Onumpeccy, 2021
5. HMunaktuueckuii matepuan. Xumusa 10-11/ A. M. Pagenkuii - M.: [Ipocsemienue, 2020. - 144c.
6. COopHHK 3a/1a4, ynpaxkHeHUH 1 TecToB 1Mo xumuu: 10-11 kmacesr: Xumwust: 10 ximace. Xumust: 11
kimacc. / M.A.Ps6oB. — M.: Dk3amen, 2021
Jlureparypa AJisl y4eHUKA:
1. T'abpuensn O. C., Octpoymos N.I'., Cnankos C. A., Xumus.10 kiacc. — M.: Ilpocsemienue,
2023
2. T'abpuensa O. C., OctpoymoB WU.I"., Cmagkos C. A., Xumus. 11 xmacc. — M.: [Ipocsemenue,
2023
3. CoopHuK 3anmay, ynpaxHeHui u TectoB 1o xumuu: 10-11 xmacesl: Xumus: 10 kmace. Xumus:
11 xmacc. / M.A.Ps6oB. — M.: Dx3amen, 2021

INU®POBBIE OBPA3OBATEJIBHBIE PECYPCblI U PECYPCbHI
CETU UHTEPHET
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COJEP)KAHUE YYEBHOI'O ITPEJIMETA

10 kaacce

CraHoBJ/ICHHE OPraHMYECKON XMMHMHU KaK HAYKH

IIpeamer opraHM4ecKol XUMUHU: €€ BO3HUKHOBEHHME, PAa3BUTHE U 3HAUYECHHUE B IIOJIyUEHHH HOBBIX
BEIIECTB U MaTepuasoB. Teopus CTpOEHUs OpraHuYecKux coequHeHuid A. M. byrieposa, €€ 0CHOBHbIE
nosioxkeHus. CTpyKTypHble (OPMYJIbI OpPraHWYECKUX BemlecTB. ['omosorus, uzomepus. XuUMHUYecKas
CBA3b B OPraHUYECKUX COCAUHEHUAX — OJAVHAPHBIC U KPATHBIEC CBA3H.

[IpencraBnenne o Ki1accupUKAMM OpraHMYecKHX BemecTB. HoMeHKnaTtypa OpraHM4ecKux
COEIMHEHUN (cUcTeMaTHyYecKas) W TpPUBHAJIbHBIE HA3BaHMUS BAKHEHWIIMX IIPEJICTaBUTENIEH KIIACCOB
OpPraHUYECKUX BELIECTB.

Pemienne pacueTHBIX 3ajad Ha BBIBOJ MOJEKYISIPHOW (OpMysbl OpraHMYeCKUX COEIMHEHHH MO
OTHOCHUTEIILHOM IUIOTHOCTH M MaCCOBBIM JIOJISIM DJIEMEHTOB

YauBHUTEILHBIA MUP YIJIEBOAOPOI0B


https://learningapps.org/
https://edu.skysmart.ru/homework/new/613
https://onlinetestpad.com/

AJKaHBI: COCTaB U CTPOEHHUE, TOMOJIOTUYECKUH psil. MeTaH M 3TaH — NpOCTEUIINEe IIPEACTABUTENIN
aJIKaHOB: (PM3MUYECKHE U XMMHYECKHE CBOMCTBA (PEaKUMU 3aMEUICHHS U TOPEHHUs), HAXOXKICHUE B
IIPUPOJIE, OJYUEHUE U IPUMEHEHHUE.

ANKeHBl: COCTaB M CTPOEHUE, TOMOJOIMYECKMH psA. OTWUIEH M OPONWIEH — NpocTeiline
NpPEJICTaBUTENN  AJKCHOB: (M3MYECKMEe W XUMHUYECKHME CBOMCTBA (peakiuu THAPUPOBAHUS,
raJIor€HUPOBAHUS, TUJIPATALlUU, OKMCIEHUS U MOJIMMEPU3ALINN), T0JIyYEHUE U IIPUMEHEHHE.

Ankamuensl: OyraaueH-1,3 u metunOyraaueH-1,3: cTpoeHne, BaKHEHIINE XUMUYECKHE CBOMCTBA
(peakuus nonuMepuzauun). [lonyuyeHne CHHTETUYECKOTO KaydyKa U PE3UHBI.

AJNKUHBI: COCTaB U OCOOEHHOCTU CTPOEHHUS, TOMOJIOTMYECKUH psiA. ALETWIEH — HpOCTEHIIUi
MPEJCTaBUTENIb AJKUHOB: COCTaB, CTpOCHHE, (HU3UYECKME U XHMHUYECKHE CBOWCTBA (peakiuu
TUIPUPOBAHUS, TaJOr€HUPOBAHUS, TUApATAIIM, TOPEHUs), IOTyY€HUE U IIPUMEHEHUE.

Apenbl. benzos: cocraB, crTpoeHue, (Qu3MUECKME W XUMHUYCCKHE CBOWCTBA (peaKiuu
rajJloOreHUPOBAHUS U HUTPOBaHMs), IIOIy4YEHHE U IPUMEHEHHe. 1onyon: cocmas, cmpoenue, gusuyeckue u
Xumuueckue Cceoucmea (peakyuu 2an02eHuUpo8anus U HUMPOBAHUs), NONYyUeHUe U NpPUMEHEHUe.
TokcuuHoCcTh apeHoB. ['eHeTHuecKkas CBsI3b MEXIY YIJIEBOAOPOJaMH, IPUHAUIEKAIMMH K Pa3IU4YHbIM
KJIaCCaM.

[IpupoaHble UICTOYHUKHU YIIIeBOAOpoI0B. [Ipupoauslii a3 u nonytHele HedTsaHbIe ra3bl. HegTs n
e€ mnpoucxoxaeHue. CnocoObl mnepepadoTku HedTU: TMEperoHkKa, KpeKUHI (TePMUYECKUH,
KaTajauThuueckuit), muponus. [IpoaykTel nepepaboTku HeDTH, UX MPUMEHEHHE B MPOMBIIUIEHHOCTH U B
Ob1Ty. KaMeHHBIH yrosb 1 MpoayKThI €ro nepepaboTKu.

Pemenune pacueTHbIX 3a/la4 Ha BBIBOJ MOJIEKYISIPHOM (DOPMYIJIbI OPraHWYECKUX COEAMHEHUU IO
oOuieit popmyre roMoJ0rH4eckoro psijia, no Macce Ui 00beMy MpOAYKTOB CTOPAHHUS.

Opranuyeckue coeJUHEHUS C KMCJIOPOACOAEPKAIMMHI (PYHKIMOHATBLHBIMH I'PYIIIIAMH

[IpenenbHble OJHOATOMHBIE CIMPTHI. METaHON M ATAHOI: CTpOEHHE, (PU3HUECKHe M XMUMHUYECKHe
CBOMcTBa (peakuuM C AaKTHMBHBIMM MeETalllaMH, TaJOT€HOBOAOPOJAaMH, TOpPEHHUE), IPUMEHEHUE.
BonoponHbie CBSI3M MEXIy MOJIEKyJaMH CHIUPTOB. JIeHCTBHME MeTaHOJIa W 3TaHOJA Ha OPraHHU3M
YeJI0BEKA.

MHOroaToMHbl€ CHHUPTHI. OTWIECHIJIMKOJb M TJIMLEPUH: CTPOEHHE, (PU3UYECKUE U XUMUYECKHE
CBOMcTBa (B3aUMOJECHCTBUE CO IIEJIOYHBIMU METaUIaMH, KaueCTBEHHas peakiis Ha MHOTOATOMHBIE
cnupThl). JlelicTBUE Ha OpraHusM uyesnoBeka. [IpuMeHeHne riuiepruHa U 3TUIIEHTJTUKOJIS.

@deHoJ: CcTpOEHHE MOJIEKYIbl, (U3UYECKUEe U XUMHUYECKUEe CBOMCTBA. TOKCHMYHOCTBH (heHoIa.
IIpumenenue deHomna.

Anpnerunpl U kemonvl. DopManbleTuA, aleTAIBIETUA: CTPOCHUE, (U3MYECKHEe U XMMHUYECKHE
CBOMCTBA (peaKkMy OKUCIEHHUS U BOCCTAHOBIIEHUS, KAUECTBEHHBIE PEaKIUH), IOTy4YeHHE U IPUMEHEHHUE.

OnHOOCHOBHBIE Npe/ieNIbHbIe KApOOHOBBIE KMCIOThl. MypaBbHHAs U YKCYCHAsl KUCIOTBI: CTPOEHHE,
¢u3nyeckue U XMMHUYECKHE CBOICTBA (CBOMCTBA, OOLIME JUIsl Kilacca KUCIOT, peaklus dTepuuKanun),
nojlyueHue M npuMeHeHue. CTeapuHOBass M OJICMHOBAas KHUCJIOTHl KaK IPEACTaBUTENN BBICHIMX
KapOOHOBBIX KUCJIOT. MbUIa KaK COJIM BBICIIUX KapOOHOBBIX KMCIIOT, UX MOIOIIIEE ICHCTBHE.

CnoxHble 3(upbl Kak MPOU3BOAHbIE KAPOOHOBBIX KUCIOT. I'MAPOIN3 CIOXKHBIX 3pUpoB. KUpHI.
I'mpponus xupos. [Ipumenenue xupos. buosornyeckas posb KUPOB.

VYrieBonpl: cocTaB, KiaccU(UKALMs YrieBoJoB (MOHO-, OU- W mojucaxapuiel). [nokosza —
IpOCTENIINI MOHOCAXapua: OCOOEHHOCTH CTPOCHMS MOJIEKYJbl, (GU3UYECKUE M XMUMUYECKHE CBOWCTBA
(B3aumopeiictBue ¢ ruapoxkcugoM meau(Il), oxucnenue amMmuauHbIM pacTBopoM okcupaa cepedpa(l),
BOCCTAHOBJIEHHE, OpO’KEHUE TIOKO3bl), HAXOXKICHUE B NPHUPOJE, NIPUMEHEHHE, OMOJIOTHYecKas pOJib.
dortocunTe3. PpyKTO3a KaK U30MEP TIIIOKO3HI.

Kpaxman u wnemnonosa Kak NOpupoAHble noiauMepbl. CTpoeHue Kpaxmala M LEJUIIOJIO3BI.
dusnuecKue U XMMUYECKHe CBOMCTBA KpaxMaia (TUAPOJIN3, KaUeCTBEHHAs PEAKIUs C HOJIOM).

Pemienne pacueTHBIX 3a/lad Ha BBIBOJ MOJEKYISPHOM (GOpMyIbl OpraHMYECKUX COEAWHEHHH IO
YPaBHEHUIO XMMUYECKON PEAKIIUI

MoHo- 1 no TP YHKIIHOHAIbHbIC OPraHNYeCKHe COeIMHEHHS, CoAepIKalIe a30T

AMHMHOKHCIOTBl Kak aMm@oTepHble OpraHuueckue coeauHeHus. duznyeckne MW XUMHUYECKHE
CBOICTBAa aMUHOKHCIIOT (Ha IpuMepe IIMIKHA). bruonoruueckoe 3HaueHne aMUuHOKHUCIOT. [lenTu bl



benku kak npupoHbIe BBICOKOMOJIEKYJIAPHBIE COeIMHEHMs. [lepBruyHas, BTOpUYHas U TpeTUYHAas
CTpyKTypa OenkoB. XMMHUYECKUE CBOMCTBA OCIKOB: THIAPOJIN3, ACHATYpAIlHs, KAUeCTBEHHBIC PEAKIIMHA Ha
OemnKu.

Xumus MoJIUMepOB.

OCHOBHBIE IIOHATHUA XNMHUHN BBICOKOMOJICKYJIAPHBIX COCHHHCHHﬁZ MOHOMCD, noJimmep,
CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEPHU3ALMM, CPEIHSsS MOJEKyJspHas Macca. OCHOBHbBIE METObI
CHHTC3a BBICOKOMOJICKYJISIPHBIX COGI[I/IHGHI/If/'I — [NOJIMMEpHU3alUA U ITOJIUKOHACHCAI V.

11 kaacce

dyHaaMeHTAJbHbIE OHATHUS, 3AKOHbI 1 TEOPUU XUMHHU

XuMHUYeCKu# 37eMeHT. AToM. SIipo atoma, M30TOMbI. DJIEKTPOHHAsT 000J0YKa. DHEPreTHUECKUE
YPOBHH, TOIYpPOBHH. ATOMHBIE OpOuTamu, s-, P-, d- smemeHTs. OCOOEHHOCTH pacrpeIeICHUs
JJIEKTPOHOB MO OpOUTANsIM B aTOMaxX »JJIEMEHTOB TEPBBIX YETHIPEX TEPHOJIOB. DJIEKTPOHHAS
KOH(uUTrypauus aToMoB.

[Iepnoanueckuit 3akoH u Ilepumomnueckas cucrema xumuueckux sineMeHToB [[. M. Menneneesa.
Cas13p nepuoanyeckoro 3akona u Ilepuoanueckoil cucrtemsl xumuyeckux snemenTos J1. M. MenneneeBa
C COBPEMEHHOW TEOpUeHl CTPOCHHsSI aTOMOB. 3aKOHOMEPHOCTH W3MEHEHHSI CBOWCTB XHUMHUYECKUX
AJIEMEHTOB M 00pa3yeMbIX MMM IMPOCTBHIX M CJIOXKHBIX BEIIECTB IO TPYIIaM W TepHojaM. 3HAuYeHUe
MEPUOANYECKOTO 3aKOHA B PA3BUTHH HAYKH.

Crpoenue BeniecTBa. XHUMHUUYECKasi CBsI3b. BUbl XUMHUECKON CBSA3M (KOBaJIEHTHAsI HETIOJISIpHAs U
MOJISIpHAsi, WOHHAs, MeTajuindeckas). MexaHu3Mbl 00pa30BaHUsS KOBAJICHTHOW XUMHUYECKOW CBSI3U
(oOMEHHBI M JTOHOPHO-AKIENTOPHBIN). BogopomHas cBsi3b. BaleHTHOCTh. DIEKTPOOTPHUIIATEIHHOCTS.
Crenenb okucnenus. MIOHbI: KATHOHBI U AHWOHBI.

BemectBa MONEKYJIAPHOTO U HEMOJIEKYISIPHOTO CTPOEHUS. 3aKOH IMOCTOSIHCTBA COCTaBA BELIECTBA.
Turbl KPUCTATUNIMYECKUX PEMIETOK. 3ABUCUMOCTh CBOMCTBA BEUIECTB OT THUIA KPUCTAIIIMYECKOU PEIIETKHU.

[lonatne o pgucnepcHbIX cuctemax. VICTHMHHBIE W KOJUIOWJIHBIE pacTBOpel. MaccoBass m0is
BEILIECTBA B pacTBOpE.

Knaccudukanus wHeoprannuecknx coeauHeHuid. HoMeHkmatypa HEOpPraHWYECKHX BEIIECTB.
I'eneTndeckas CBsI3b HEOPraHUYECKHUX BELLECTB, IPUHAIIICKAIUX K PA3ITUYHBIM KJIACCAM.

Xumunyeckas peaknus. Kinaccuduxamuss XaMU4ecKux peakiiuii B HEOPraHW4YeCcKo U OpraHn4ecKoi
XUMUHU. 3aKOH COXPAaHEHUS MacChl BEUIECTB, 3aKOH COXPAHEHHsS U IPEBpPALICHUS DSHEPruu IpHU
XUMUYECKUX PEAKLUSAX.

CkopocTb peakiuu, €€ 3aBUCUMOCTb OT pa3IUyHbIX (pakTopoB. OOpaTUMBbIC peakluid. XUMUYECKOe
paBHOBecHe. DAaKTOPBI, BIUAIONIME HA COCTOSIHUE XUMHUecKoro paBHoBecus. [Ipunun Jle [larense.

DnekTponuTHueckas auccounanus. CunpHble U cialble 31eKTpoiuThl. Cpefa BOJHBIX PaCTBOPOB
BEILIECTB: KUCTas, HEUTpalibHas, HIEI0YHAs.

OKHCIIUTENBbHO-BOCCTAHOBUTENIbHBIEC PEAKLIUH.

Pacuérel 1mo ypaBHEHUSM XMMHYECKUX pPEAKUUNA, B TOM YHUCIE TEPMOXMMHUUYECKHE PaCUETHI,
pacy€Thl ¢ UCIOIb30BAHUEM MOHATHUS «MACCOBAsI 10JISI BEIIECTBAY.

OCHOBBI HEOPraHN4eCKOW XUMHUM

Hewmeramnsl. Ilonoxenune HemeramioB B lleproauyeckoit cucreMe xumuueckux snemeHton [I. H.
MenneneeBa U 0COOEGHHOCTH CTpOeHHs aTroMoB. (DU3HUECKHWE CBONCTBA HEMETAIIOB. AJIOTPOMNHUs
HEMETaIIOB (Ha MpUMepe KUCIOpoa, cepbl, pochopa u yriepona).

XUMUYECKHE CBOMCTBA BXHEHUIIUX HEMETAIOB (TaJoreHOB, cephl, a30Ta, docdopa, yriaepoaa u
KpEMHHUS1) U UX COSAMHEHU (OKCHIOB, KUCIOPOACOACPKAIIUX KUCIOT, BOJOPOTHBIX COSTMHEHMUI).

[IpuMeHeHne BaXXKHENIIINX HEMETANIOB U UX COETUHEHUH.

Meramnel. Ilonoxenune meramioB B Ilepuoanueckoit cucreMe XuMHUYecKux anemeHtos [ .
MenneneeBa. OcoOEHHOCTH CTPOCHHS DIIEKTPOHHBIX 000J0UYeK aToMOB MeTaiyioB. Obmue (duznueckue
cBolcTBa MeTAJJIOB. CIUTaBbl METAJIJIOB. DNEKTPOXUMUUYECKUM sl HAIPSHKEHUH METaJIIOB.

XUMHUUYECKHE CBOMCTBA BaXHEUIIUX METANIOB (HATpUM, KaJWW, KaJbLUWA, MarHuid, altOMHHUH,
LIUHK, XPOM, JK€JI€30, ME/Ib) U UX COCTUHEHUM.

O61ue crocoObl MoMy4YeHus MeTaioB. [IpruMeHeHe MeTamioB B OBITY U TEXHUKE.



Pacuérel Macchl BemiecTBa WM 00bEMa ra3oB M0 M3BECTHOMY KOJUYECTBY BEIIECTBA, Macce WU
00BEMY OJTHOTO M3 YYACTBYIOIIMX B PEAKIIUHU BEIIECTB, pacu€Thl Macchl (00bEMa, KOJIMYECTBA BEIIECTBA)
MPOJAYKTOB PEAKIIMH, €CIIU OJIHO U3 BEILIECTB UMEET MPUMECH.

JlesiTeIbHOCTD YeJI0BEKA U XUMHYECKH e BelllecTBA

Ponp xumMum B 0OOECHEUYEHWH SKOJOTHYECKOH, JHEPreTUYeCKOW M THIIEBOH 0e30MacHOCTH,
pa3BuTUU MeauIUHBL. [IoHSITHE 0 HAYYHBIX METOJaX MMO3HAHUS BEIIECTB U XUMUYECKUX PEAKIIH.

[IpencraBnenuss 06 OOMIMX HAYYHBIX NPUHIUIAX MPOMBIIUICHHOTO TMOJIYYCHHUS BaKHEUIINX
BECIIICCTB.

UenoBek B MHpEe BEHIECTB W MaTepUalOB: BAXHEHIIME CTPOUTENbHBIE MaTepHUabl,
KOHCTPYKIIMOHHBIE ~ MaTepualibl, KpacKu, CTEKJIO, KepaMHKa, MaTepuaibl Ui  DIJIEKTPOHUKH,
HaHOMATEPHUAITbI, OPraHUICCKHE U MUHEPATBHBIC yI00pEHUSI.

XuMHS ¥ 370pOBbE YEJIOBEKA: IMpaBWja MCIOJb30BAHMS JICKAPCTBEHHBIX IpENaparoB, MpaBuia
0€30MMacHOTO UCMOIb30BaHMS MPEnapaToB ObITOBON XMMUHU B TIOBCETHEBHOM KU3HU.

INJIAHUPYEMBIE OBPA30BATEJIBHBIE PE3YJIbTATHI

JIMUHOCTHBIE PE3YJIBTATBI

1) chopMHPOBAHHOCTH POCCHMCKON TPaXKJAaHCKOW HACHTHYHOCTH, MMATPHOTH3MA, YBAKCHHS K
CBOEMY HapoJy, YyBCTBAa OTBETCTBEHHOCTH Tiepen PommHON, ropaocty 3a cBOM Kpai, cBow Pomuny,
MPOIIJIOE U HACTOALIEE MHOTOHAIMOHAIIBHOIO Hapoaa Poccuu, yBa)keHMe rocylapCTBEHHBIX CUMBOJIOB
(rep0, dmar, TuMH);

2) chOpMHPOBAHHOCTh TPKIAHCKOW MO3UIMKA AKTUBHOTO M OTBETCTBEHHOIO YIEHA POCCHUCKOTO
oOlIecTBa, OCO3HAIOLIETO CBOM KOHCTHTYIIMOHHBIE IpaBa M OOA3aHHOCTH, YBAXKAIOLIETO 3aKOH U
MPaBOMOPSIOK, 00JaJaONIEro YYyBCTBOM COOCTBEHHOTO JOCTOMHCTBA, OCO3HAHHO MPUHHUMAIOLIETO
TpaJMLMOHHbIE HAIIMOHATIbHBIE U 00I1IeYeIOBEYECKHE T'YMaHUCTHUYECKHE U IEMOKPAaTHYEeCKHE [ICHHOCTH;

3) rOTOBHOCTB K CiykeHHt0 OTe4YecTBy, €ro 3aluTe;

4) chopMUPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY YPOBHIO Pa3BHUTHUS
HAayKH M OOUIECTBEHHOW IpPAaKTUKH, OCHOBAHHOIO Ha JWalore KyjabTyp, a TakXKe pasluyHbIX (opMm
0OLIECTBEHHOTO CO3HAHMS, 0CO3HAHHUE CBOETO0 MECTa B MOJUKYIBTYPHOM MHUPE;

5) cpopMHUPOBAaHHOCTH OCHOB CaMOpPAa3BUTHSI W CAMOBOCIHMTAHUA B COOTBETCTBHHM C
o0l1eYeoBeUYeCKUMHU [IEHHOCTSMU M MJIealaMU TPa)JIaHCKOro OOIIECTBAa; TOTOBHOCTh U CHOCOOHOCTH K
CaMOCTOSITEJIbHOM, TBOPUYECKOW U OTBETCTBEHHOM JIESTENIbHOCTH;

6) ToJepaHTHOE CO3HAHWE U TOBEJACHHE B IMOJUKYJIHTYPHOM MHpE, TOTOBHOCTb M CIOCOOHOCTD
BECTU AMAJIOT C JIPYTMMH JIOAbMH, NOCTUTaTh B HEM B3aUMOINOHHMMAaHUS, HAXOIUTH OOIIME LENU U
COTpYOHHMYATh JJS HX JIOCTHIKEHHSA, CIIOCOOHOCTh MPOTUBOCTOATH HJCOJIOTUU IKCTPEMHU3MA,
HalMOHANU3Ma, KCeHO()oOUM, JUCKPUMHUHAIMU TIO0  COLHUAIBHBIM, PEIUTHO3HBIM,  PaCOBBIM,
HallMOHAJIbHBIM MPU3HAKAM U JIPYTUM HETaTUBHBIM COLIMAJIBHBIM SIBJIICHUSM;

7) HaBBIKM COTPYAHHUYECTBA CO CBEPCTHUKAMH, JEThbMH MIAJIIEr0 BO3pacTa, B3POCIBIMU B
00pa3oBaTeNbHOM, OOIIECTBEHHO MOJE3HOH, yueOHO-HCCIeI0BaTENbCKOM, MPOSKTHON U APYrux BUIAX
NEATEIIbHOCTH;

8) HPaBCTBEHHOE CO3HAHWE U TIOBEJIECHNE Ha OCHOBE YCBOGHHS 0OIIIeUeIOBEUECKUX IEHHOCTEHH;

9) TOTOBHOCTh U CIIOCOOHOCTH K 00pa30BaHMIO, B TOM YHUCIIE CaMOOOPa30BaHUIO, HA MPOTSHKEHUN
BCel KU3HHU; CO3HATENbHOE OTHOIIEHHE K HEMpPEPHIBHOMY OOpa30BaHUIO KaK YCJIOBHIO YCHEIIHON
npodeccroHaNbHOM 1 0OIIECTBEHHOU AeSITENFHOCTH;

10) oscreTMdeckoe OTHOILIEHHE K MHUPY, BKIIOUas ICTETUKY ObITa, HAYYHOTO M TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, OOIIECTBEHHBIX OTHOIICHHIA,

11) mpuHsITHE U peaTr3aluio IEHHOCTEH 3J0POBOTO U 0€30MacHOro 00pasa KU3HH, MOTPEOHOCTH B
(U3MYECKOM CaMOCOBEpIICHCTBOBAHUHU, 3aHATHSIX CIOPTHBHO-03J0POBHUTEIBHON AEATEIHHOCTHIO,
HEMPUITHE BPEIHBIX MPUBBIYEK: KYPEHUs, yIOTPEOICHUs aTKOT0JIs, HAPKOTHUKOB;

12) GepexHOE, OTBETCTBEHHOE U KOMIIETEHTHOE OTHOIIIEHUE K (PU3NIECKOMY U MCUXOJIOTHIECKOMY



3JI0pPOBBIO, KAK COOCTBEHHOMY, TaK U APYrUX JIFOJEH, YMEHHE OKa3bIBATh MEPBYIO TOMOIIIb;

13) oco3HaHHBI BBIOOp Oyaymiel mpodeccun W BO3MOXHOCTEH peanu3anuud COOCTBEHHBIX
KU3HECHHBIX TUIAHOB; OTHOIIEHHE K MPOPECCHOHAIBLHON NEATEIHPHOCTH KaK BO3MOYKHOCTH Y4YacTHUSI B
PEIICHUN JTMYHBIX, OOIIECTBEHHBIX, TOCYAAPCTBEHHBIX, OOMICHAIIMOHATBHBIX TPOOIIEM;

14) chopMUPOBAHHOCTH OKOJOTHYECKOTO MBIIUICHUS, TMOHUMAHHS BIUSHUS COLHUAIBHO-
SKOHOMHYECKUX IMPOIECCOB HA COCTOSHUE MPUPOTHOW W COIMAIBHOW Cpelbl; MPUOOPETEHHE OIBITA
9KOJIOTO-HANIPABICHHOW JCSITEITLHOCTH;

15) oTBETCTBEHHOE OTHOIICHHE K CO3JAHHIO CEMbH HAa OCHOBE OCO3HAHHOTO MPHHSITHS [EHHOCTEH
CEMEHHOM KU3HH.

METAINIPEAMETHBIE PE3YJIbTATHI

MertanpeaMeTHble pe3ylbTaThl OCBOCHHS OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMBbl JOJKHbI
OTpaxarb:

1) yMeHHEe caMOCTOSITEIbHO ONPEENATh LEIN AEATEIbHOCTH M COCTaBIATh IUIAHbl JIEATEIbHOCTH;
CaMOCTOSITEJIBHO OCYILECTBIISAITh, KOHTPOJIUPOBATh U KOPPEKTUPOBATH AESITEIBbHOCTD; MCIOJIb30BaTh BCE
BO3MOXHBIE PECYpPCHI JUISl JOCTH)KEHMSI MOCTABJIICHHBIX IEJNed M peaju3alud IUIAHOB JesTeNbHOCTH;
BBIOMpATH YCHEIIHbIE CTPATETUH B PA3IMUHBIX CUTYalHsIX;

2) yMeHue NpOAYKTUBHO OOIIATHCSA M B3aMMOJIEHCTBOBATH B MPOIIECCE COBMECTHOM JEeSITENbHOCTH,
YUUTBHIBATh MO3UIHMU JPYTUX YYACTHUKOB JIEATENBHOCTH, 3P ()EKTUBHO pa3peniaTb KOHPIUKTHI;

3) BiasieHHe HaBBIKAMU MTO3HABATEIBHON, YU€OHO-UCCIIEI0BATENLCKON M TIPOEKTHON JIEATEILHOCTH,
HaBbIKaMU pa3pelieHus: mpobieM; CIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIbBHOMY MOHMCKY METOJ/IOB
penieHus MpakTUYECKUX 33]1a4, MPUMEHEHHUIO Pa3JIMYHbIX METOJIOB NTO3HAHNS,

4) TOTOBHOCTh M CHOCOOHOCTh K CaMOCTOSATENbHOW HMH(POPMAIMOHHO-TI03HABATEILHON
NesITeNbHOCTH, BIIaJICHUE HAaBbIKaMU MOJyYeHHsI HEOOX0JUMON MH(OPMAIIMU U3 CIOBapeil pa3HbIX TUIIOB,
YMEHHE OpPHUEHTUPOBAThCA B pA3IMUHBIX MCTOYHHMKAX HHQOpPMAINK, KPUTUYECKH OLEHUBATh H
HMHTEPIPETUPOBATH HHPOPMAIIHIO, TOTY4aeMYIO U3 Pa3IMYHbIX UCTOYHUKOB;

5) yMeHue UCnoab30BaTh CPpeACTBa UHPOPMAILIMOHHBIX M KOMMYHHKAIIMOHHBIX TEXHOJIOTHH (1aree -
HUKT) B pemieHUM KOTHUTHBHBIX, KOMMYHHKAaTUBHBIX U OPraHU3allMOHHBIX 337ad C COOJIIOJIEHUEM
TpeOOBaHUN SProHOMUKH, TEXHHKH OE30IacCHOCTH, TUTHEHBI, PECypcocOepekeHUs, MPaBOBBIX U
ATHUYECKUX HOPM, HOPM HUH(POPMALIMOHHON O€3011aCHOCTH;

6) yMeHue OonpeeNaTh Ha3HaueHHEe U (YHKIIMH Pa3IUYHbIX COIIMATbHBIX HHCTUTYTOB;

7) yMEHHE CaMOCTOSTENIbHO OICHHBAaThb W MPUHUMATh DPELICHHS, OIPEACAIONINe CTPaTEruio
MOBEJICHUS, C YYETOM T'PaXKJAHCKUX U HPABCTBEHHBIX LIECHHOCTEH;

8) BnajieHHEe A3BIKOBBHIMH CPEICTBAMHU - YMEHHUE SICHO, JIOTHYHO U TOYHO M3JIaraTh CBOIO TOYKY
3pEHHUs], UCTIOJIb30BATh 4/IEKBATHBIE SI3bIKOBBIE CPEICTBA;

9) BnajeHWe HABBIKAMU TO3HABATENHHOUN pedUIeKCHH KaK OCO3HAHHUS COBEPIIAEMBIX JIEHCTBUN U
MBICJIUTENBHBIX MPOLIECCOB, UX PE3yIbTaTOB U OCHOBAHWM, I'PAHUI] CBOETO 3HAHUS M HE3HAHMS, HOBBIX
M03HABATENbHBIX 334 U CPEACTB UX TOCTHUKEHUSI.

INPEIMETHBIE PE3YJIBTATbBI

B cocraBe mpeaMeTHBIX pe3yiabTaTOB IO OCBOEHHIO 0053aTENbHOTO COJEPXKaHMs, YCTaHOBJIEHHOTO
JaHHOH (enepanbHON 00pa30BaTENbHON MPOrPaMMOM, BBIIEISIOT: OCBOCHHBIE 00YUYalOIIUMUCS HAayYHbIe
3HaHUS, YMEHUS M CHocoObl JeicTBuH, cnermduyeckue A NMpeIMeTHONH o00acTu «XUMUS», BUJBI
JeATeIbHOCTH IO MOJYYEHUIO HOBOTO 3HAHHUS, €r0 MHTEPIpPETALNH, PeoOpa30oBaHNI0 U IPUMEHEHHIO B
Pa3NUYHBIX Y4EOHBIX U HOBBIX CUTYaIIUSX.

[IpenmeTHbIe pe3ysbTaThl OTPAXKAIOT CPOPMUPOBAHHOCTH Y 0OYUAIOIIMXCS CIETYIOIUX YMEHUI:

10 kaacce



1) chopMHPOBaHHOCTH MPEICTABICHUI O MECTE XMMHHU B COBPEMEHHOW HAYYHOW KapTHHE MHpa;
MOHMMaHHUE POJIM XUMHU B (POPMUPOBAHHH KpPYyrozopa U (HyHKUMOHATIHLHON TPAMOTHOCTH YeNIOBEeKa IS
peuieHus NpakTUIECKUX 3a/1ay;

2) BIIQJICHUE OCHOBOTIOJIATAIOIIMMH ~ XMMUYECKUMU TOHSATHUSAMH, TCOPUSMH, 3aKOHAMH U
3aKOHOMEPHOCTSAMU; YBEPEHHOE MOJIb30BAHUE XUMUYECKON TEPMUHOJIOTHUEN U CUMBOJIUKOM;

3) BIIaJicHHE OCHOBHBIMU METOJIaMH HAy4YHOTO MMO3HAHMSI, UCTIOJIb3YEMBbIMU B XUMUH: HAOIIOJICHUE,
OTHMCaHWe, W3MEPEHUE, DKCIIEPUMEHT; yMeHHe 00padaTbiBaTh, OOBSCHATH PE3yJIbTAaThl MPOBEICHHBIX
OTIBITOB U JIEJIaTh BBIBOJIBI; TOTOBHOCTh W CIIOCOOHOCTH METOJIBI TIO3HAHUS NIPU PEIICHUH MPAKTHIECKUX
3az1ay;

4) copMUPOBAHHOCTh YMEHHUSI JaBaTh KOJMYECTBCHHBIC OIICHKM M IPOBOJIUTH PAac4eThl IO
XUMHUYECKUM (HOpMYyJIaM U ypaBHEHUSIM;

5) BiajieHHe TpaBUJIaMU TEXHUKU 0€30MACHOCTH MPH UCTIOJIB30BAHUH XUMHUYECKHUX BEIICCTB;

6) chopMHUPOBAHHOCTh yMEHHUsS KIACCH(DUIIMPOBATH OPraHUYECKHE BEIISCTBA W PEAKIHU IO
Pa3HbIM NPU3HAKAM;

7) chOpMHUPOBAHHOCTh yMEHHsSI OINMUCHIBATh W pa3jnyaTh HW3YYEHHBIC KIACChI OPraHUYECKHX
BEILIECTB;

8) chopMHUpPOBAHHOCTh YMEHHS JETaTh BBIBOJIBI, YMO3AKIIOUCHUSI U3 HAONIOJICHUMN, XUMHUYECKHX
3aKOHOMEPHOCTEH, IPOrHO3UPOBATh CBOMCTBA HEN3YUECHHBIX BELIECTB 110 AHAIOTUU C U3y4YECHHBIMU;

9) chopMHPOBAHHOCTh yYMEHHS CTPYKTYpHPOBAaTh W3YYCHHBIH MaTepual © XUMHUYECKYIO
nH(pOpPMAaLIKIO, IOJTYYAEMYIO U3 Pa3HbIX HCTOUHUKOB;

10) chopMupOBaHHOCTH COOCTBEHHOW MO3UIMH MO OTHOIICHMIO K XHUMHYECKOW HH(pOPMAIHH,
IIOJIy4aeMOM U3 Pa3HbIX HCTOYHUKOB;

11) chopMUPOBaHHOCTh YMEHHUSI aHATU3UPOBATh U OIICHUBATH TMOCIECACTBHS MPOU3BOJICTBCHHON U
OBITOBOM JESITEILHOCTH, CBA3aHHOM C MepepabOTKON OpraHuYeCKUX BEIECTB;

12) oBnameHue OCHOBaMH HAyYHOTO MBIILJICHUS, TEXHOJOIHEH UCCIICI0BATEIBCKON U MPOEKTHOMN
NEeSATENbHOCTH

13) chopMUPOBAaHHOCTH  YMEHHS  MPOBOJUTH  OKCIIEPUMEHTHI  PasHOW  JHJAKTHYECKOM
HaIlpaBJICHHOCTH;

14) chopMUPOBAHHOCTh YMEHUS OKa3bIBATh MEPBYIO MOMOIIb MIPH OTPABJICHHSX, 0’KOTaX U APYTUX
TpaBMax, CBA3aHHBIX C BEUIECTBAMH U J1a00paTOPHBIM 000PYAOBAHUEM.

11 kiaace

1) chopMupoBaHHOCTh NPEACTABICHUNA O MECTE€ XMMHH B COBPEMEHHOW HAy4YHOW KapTUHE MHUPA;
MMOHUMAaHHE POJIM XUMUU B (POPMUPOBAHUU KPYyro3opa U (HyHKIHOHAIHHOW IPaMOTHOCTH YeJIOBEeKa JJIs
pelIeHUs MPAKTUYECKUX 3a]1a4;

2) BiIageHUE OCHOBOIMOJAralONIMMH XUMUYECKUMHU TMOHSTUAMH, TEOPUSAMH, 3aKOHAMU U
3aKOHOMEPHOCTSIMU; YBEPEHHOE MOJIb30BaHNE XUMUYECKOW TEPMUHOJIOTHEH U CUMBOJIUKOM;

3) BiajieHe OCHOBHBIMH METOJaMH HAyYHOT'O TIO3HAHHUS, UCIIOJIb3yEMBbIMH B XMMHUH: HAOIIO/ICHUE,
OMHCAaHUE, W3MEpPEHHE, DKCIEPUMEHT; yMEeHHE o0OpabaThiBaTh, OOBSICHATH PE3YIbTATHI MPOBEIECHHBIX
OTBITOB M JIeJaTh BBIBOJBI; TOTOBHOCTh U CIIOCOOHOCTH MPHUMEHSITh METObl MO3HAHHS MPU PEIICHUN
MPAKTUYECKUX 3a/1a4;

4) chopMUPOBAHHOCTh yMEHHUS [1aBaTh KOJIMYECTBEHHBIC OIICHKH U IPOBOJUTH PACUYETHI 10
XUMHUYECKUM (HOpMYyJIaM U ypaBHEHUSIM;

5) BazieHne npaBWJIaMU TEXHUKH O€30MaCHOCTH MPU UCIOJIb30BAaHUHM XUMUYECKHUX BEIECTB;

6) chopMHPOBAHHOCTh COOCTBEHHOW MNO3MIMU MO OTHOLIEHUIO K XUMHUYECKOH HHpopMmaiuu,
MIOJIy4a€MOM U3 pa3HbIX HCTOYHUKOB.

Buabl ACATC/IBHOCTH, HAIIPABJICHHbLIC HA JOCTHKCHHUE PE3yjabTaTa

Bunpl yueOHON AeATENbHOCTH YUaIUXCS:

1. Iapuyro. D10 paboTa ywamierocs ¢ negarorom (WJIM CBEpCTHMKOM) OAMH Ha oAuH. Takoe
oOy4yeHHe MPHUHATO Ha3bIBaTh HHIMBUAYaJbHBIM. B IIKOJaX OHO NPUMEHSETCS PEIKO B CBS3H C
HEJOCTAaTOYHBIM KOJMYECTBOM BpeMeHu y yuutens. llupoko wucmosb3yercs Npu JOMNOJHUTENIBHBIX
3aHATUSX U PENIETUTOPCTBE.



2. I'pynmoByro, KOrJa y4uTellb OJHOBPEMEHHO O0yYaeT MENYI TPYIIY YYalluxcs WM LEeIbIid
kiacc. J{ns Takoit popMbl XapaKTEpHO pa3elibHOE, CAMOCTOSATEIIHPHOE BHIMOTHCHHE YUAIIUMHUCS YI€OHbBIX
3aJlaHUi C TIOCIEAYIONIMM KOHTPOJIEM pe3yabTaToB. Takyio Gopmy ele Ha3bIBAIOT OOIIEKIACCHOW WIN
(bpoHTaNBHON PabOTOH.

3. KomnektuBHyr0. DTO camas cloxHas GopMma OpraHu3alldu JAesTelbHOCTH ydamuxcs. OHa
BO3MOXHa, KOTJ]a Bce 00ydaeMble aKTHBHBI M OCYIIECTBIISIOT O0y4eHHE APYT apyra. TUNUYHEIN IpuMep
KOJUIEKTHB HOM (pOpMBI-pab0Ta ydaniuxcs B mapax CMEHHOTO COCTaBa.

4. WumuBuayaabHO-000c0ONeHHY0. Ee eme dYacTo Has3bIBAalOT CaMOCTOATENBHOW paboTon
yuaierocs. BeimonHeHrne peOeHKOM AoMaimrHed paOboThl - BOT THIIMYHBIA IpuMep Takoi (Gopmbl yued
HOU gestenbHOCTH. [llMpoko mpUMeEHsieTCSs W HAa ypoKax B 0O0IIe00pa30BaTEIbHBIX YUYPEKICHUSIX.
KontposnbHble U caMOCTOSITENIbHBIE PAaOOThI, CAaMOCTOATEIHLHOE BBINIOJIHEHUE 3alaHUM y JOCKH HWIW B
TETPaJy B XOJIC YPOKa TOXKE OTHOCSTCS K 3TOH opme.

Kpurtepuu 1 HOpMBbI OLIEHKH 3HAHUI 00y4alOIUXCH:

1. OneHka yCcTHOro oTBera.
OTMeTka «5»:
- JIaH MOJHBIN U MPABUJIbHBINA OTBET HA OCHOBAHUYW W3YUYEHHBIX TEOPU,
- Marepuas U3JIOKEH B OMPEACIICHHON JIOTUYECKOH MOCIeI0BATeILHOCTH, JINTEPATYPHBIM
SI3BIKOM,
- OTBET CaMOCTOSITEIbHBII
- BO3MOJKHA OJIHA HECYIIIECTBEHHAS OITHOKA.
OTMeTka «4»:
- JIaH MOJIHBIN U MPaBUJILHBINA OTBET HA OCHOBAHUYW W3YUYEHHBIX TEOPHU,
- Marepuas U3JIOKEH B OMPEICIICHHON MMOCIeI0BATEIFHOCTH,
- OTBET CaMOCTOSITEIbHBIN
- JomyuieHsl 2-3 HecyleCTBEHHbIE OIIMOKH, UCTIPaBICHHBIE [0 TPEOOBAHUIO YUUTEIS, WU TaH
HETOJIHBINA U HEYETKUIA OTBET.
OTmerka «3»:
- J1aH TOJIHBIM OTBET, HO MPH STOM JONYIIeHa CYIECTBEHHAas OIUOKa MIJIM OTBET HETIOJIHBIH,
MIOCTPOEH HECBSI3ZHO.
OTmeTka «2»:
- OTBET 0OHAPYKMBAET HEMIOHUMAaHUE OCHOBHOTO COJIEpKaHMsI yueOHOTro MaTepHalia,
- JIOTIYILIEHBI CYIIECTBEHHbIE OIIMOKH, KOTOPbIE YUaIUIiCsl HE MOXKET UCIIPABUTh MPU HABOAALINX
BOIIPOCAX YUHUTEJIS.
2. OneHKa yMeHH#i pemiaTh pacyeTHbIe 3a1a4u
Ounenka «5»:
- B JIOTHYECKOM pACCYyXICHUM W PEUICHHMH HeT OmMOOK, 3ajaya pelieHa paluoOHaIbHBIM
CII0CO0OM;
Onenka «4»:
- B JIOTMYECKOM pPAaCCYKJICHHU M DPELICHHUS HET CYIIECTBEHHBIX OMIMOOK, HO 3ajlaya pelieHa
HEepalMOHAIBHBIM CIOCOO0M, UITH JIOMYIIEHO He 0oJiee ABYX HECYIIECTBEHHBIX OIINOOK.
Onenka «3»:
- B JIOTHYECKOM pacCCyXJCHHWU HET CYLIECTBEHHBIX OIIMOOK, HO [OMYIIEHA CYLIECTBEHHAs
omrOKa B MaTeMaTHYECKUX pacueTax.
Ounenka «2»:
1. UMeeTcs CylIeCTBEHHbIE OITHOKH B IOTHYECKOM PAcCYXK/IEHUHU U B PEUICHUH,
2. OTCYTCTBHUE OTBETA Ha 3aJjaHUE.
3. OueHka NucbMEHHbIX KOHTPOJIbHBIX PadoT
Ouenka «5»:
- OTBET MOJHBIN U MPABUJIBHBINA, BO3MOXKHA HECYIIIECTBEHHAs OITHUOKA.
Ouenka «4»:
- OTBET HETOJIHBIN W AOMYIIEHO He 00Jiee IBYX HECYIIECTBEHHBIX OMIHOOK.

Ouenka «3»:

- paboTa BBHITIOJIHEHA HE MEHEE YeM HAIOJOBHHY, JAOMYIIeHa O/THA CYIIECTBEHHAs OLIUOKA U TIPH
3TOM JIBE-TPU HECYILIECTBEHHBIE.



Onenka «2»:
1.paboTa BBINOJIHEHA MEHBIIC YEM HAIOJOBUHY WJIM COJCPIKUT HECKOJIBKO CYIICCTBEHHBIX
OIIIHOO0K;
2. paboTa He BBINOJIHEHA.
I[pu oLieHKE BBHIOJHEHUS IMCBbMEHHON KOHTPOJIBHOW PabOThl HEOOXOMMO YYUTHIBATH TPEOOBAHUS
enuHoro ophorpaduyeckoro pexmnma.

4. OueHkKa TecToBbIX padoT

TecTsl, cocTosIIMe U3 MATH BOIIPOCOB MOYHO MCIIOJIB30BATh MOCIIE H3YYECHHUS KaXKI0TO MaTepraa
(ypoka). Tect u3 10-15 BompocoB wucmonb3yeTcst Uis mnepuoaudeckoro koutposisi. Tect m3 20-30
BOIIPOCOB HEOOXOANMO HCIIOIB30BATh /11 HTOTOBOTO KOHTPOJIS.

ITpu orieHMBaHUM MCHOJIB3YETCS CIECMYyIOIas MIKaja:



JJIS1 TECTA U3 1e€CATH BOIIPOCOB:

HET OIIMOOK — OI[EHKA «5»;

OJIHA — JIBE OITMOKN — OLICHKA «4»;

TPH — YETHIPE OIMOKN — OILIEHKA «3»;
IATh U 00JIee OITMOKOK — OIIEHKA «2).
MeHbIIe 12 MpaBUIIbHBIX OTBETOB — OLIEHKA «2».

st Tecta u3 30 Bonpocos:
25-30 mpaBUIIBLHBIX OTBETOB — OLIEHKA «5»;

19-24 npaBUIBHBIX OTBETOB — OIICHKA «4»;
13-18 npaBUIIBHBIX OTBETOB — OIICHKA «3»;

TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
Ne | HammenoBanue paznenoB u | KoanvectBo | DiekTpoHHble (M poBbIE) JlesiITeJIbHOCTH YUHMTEJISI C Y4eTOM padoueit
/1 | TeM NPOrpaMMblI 4acoB o0pa3oBaTe/bHbIEe pecypchl MporpaMMbl BOCIIUTAHUSA
Pazgen 1. CraHoBJ/IeHHe OpPraHU4ecKOi XUMHH KaK HayKHu (44)
1.1 | Opranunueckas XUMUSL. 4 https://resh.edu.ru/subject/29/10/ ®opMHUpOBaHUE NATPUOTHYECKOT0 BOCIIMTAHUS:
XHUMHUYECKOE CTpOEHUEe — 3HATH/MOHNMATH/YyMETh ONPEeJATD!
pUYMHA MHOTroo0pasus -  poJb OTEYECTBEHHBIX YUYEHBIX B  Pa3BUTHHU

OpPraHMYECKUX COCAMHEHUN.
A. M. byrnepos —
OCHOBOIIOJIOKHUK OpraHN4eCKOn

opranndeckoit xumuu (A.M.bytiepos)
®opMHUpPOBaHHE HAYYHOT0O MHPOBO33PEeHHUS:
- OOBACHATH NIPUUMHBI MHOTOO0OPa3Hs OPraHuYeCcKuX



https://resh.edu.ru/subject/29/10/

XUMHU.

BCIICCTB.

Pa3znen 2. YiuBuTEeNBHBII MUP YyrJieBoopoaoB ( 124)

®opMUpOBaHHE IKOHOMHMYECKHX 3HAHUM !
3HATH/MOHUMATH/YyMeTh XapaKTepu30BaTh.:

2.1 | Iapadunsr 2

https://edu.skysmart.ru/homework/new/613

- COCTaB W OCHOBHBIC HAITPAaBJICHHUA HCIIOJIB30BaHUSA U
nepepaboTky He(hTU U MPUPOIHOTO Ia3a;
- yCTaHaBJIMBaThb 3aBUCHUMOCTb MCKIAY o0beMaMu

2.2 | CoenuHeHus c KpaTHBIMHU 5
CBSI3SIMU (QJIKCHBI, JTKaJUCHBI U

https://onlinetestpad.com/

TOOBIYM TTPUPOAHOTO Ta3a U HePTu B PO u OromKeToMm.
®opMUpPOBaAHHE IKOJOTHYECKUX 3HAHMIA:
3HATH/MOHUMATH/YMeTh ONpe/ieJATh!

- MpaBWJIa SKOJIOTMUECKH T'PAMOTHOTO TMOBEICHUS U
Oe3omacHOro oOpamieHus ¢ MPUPOJHBIM Ta3oM |

QJIKUHBI).
Peakun MOJIMMEPHU3ALIAM.
[Tonumepsr.

2.3 | ApeHbI 1 UX TPOU3BO/IHBIC )

https://learningapps.orag/

He(TenpoayKTaMu B OBITY U Ha IPOM3BOJCTBE;

- OKOJIOTMYECKHE TIIOCIE/ACTBUS pa3imuBa HepTtH u
crocoObl 6OPHOBI C HUMU.

@opMHpPOBaHHE HPABCTBEHHOI0 BOCTIMTAHHUS:
3HATH/IOHUMATH/yMETh ONPeAeJATh:

- B3aMMOCBS3b MEXJIy H3y4aeMbIM MaTepuajoM H
Oymyiiei mpodeccnoHaaIbHOM NeATeTbHOCTHIO.
®opMUpOBaHUE NATPUOTHYECKOT0 BOCIIUTAHUS:

- poOJIb OTEUECTBEHHBIX YYEHBIX B  Pa3BUTHH
oprannueckor  xummm  (M.I.  Kywepos, H.J.
3eIMHCKUT).

Paznen 3. Oprannyeckue coeJUHEHUS ¢ KHCJIOPOACOAEPKAIMMHU (PYHKIMOHAIbHBIMHA

rpynnamu ( 134)

@DopMHpOBaHNE HAYYHOT0 MHPOBO33PEHHS:
3HATH/MIOHUMATB/YMETh ONPele/IfATh .

3.1 | Opranuueckue COCIUHCHHS C 3
THJIPOKCUIIBHOM TPYIION

https://onlinetestpad.com/

- OObsgcHeHue MAaTCPpHAJIbHOTO COAWHCTBA BCIICCTB
[MpupoAbl IMYTEM YCTAHOBJICHUA Te€HETHYECKOM CBS3U
MCIKAY KiIIaCCaMU OPTaHNYCCKUX BCIICCTB.

3.2 | [IpousBoHbBIE  YrIEBOAOPOIOB, 7
colepkaniue  KapOOHWIBbHYIO,
KapOOKCUIIBHYIO U aJbACTUIHYIO
(GyHKIIOHATBHBIC TPYIIIHIL.
Kupsi

https://learningapps.org/

- yCTaHaBIMBaThb IMPUYMHHO-CJICICTBEHHBIE CBA3HU
MEXIYy CTPOEHHEM, CBOWCTBAMH M IPUMEHEHHEM
OpPraHMYECKUX BEILECTB.

DopMHUPOBAHUE IKOJTOTMYECKUX 3HAHMM:
3HATH/MOHMMATH/YMeTh ONPEeJATh!



https://edu.skysmart.ru/homework/new/613
https://onlinetestpad.com/
https://learningapps.org/
https://onlinetestpad.com/
https://learningapps.org/

3.3 | Caxapa: cnamkue W HECIIAJIKUE
(yriieBojipl)

https://resh.edu.ru/subject/29/11/

- MpaBWJa 3KOJOTMYECKH TPAMOTHOTO M OE301acHOro
06pameHI/1;1 C rOprOYMMHU U TOKCUYHBIMU BCUICCTBAMU,
CMC B OBITY M OKpYKalOIIEeH cpee;

- IIpaBujia TCXHUKH 0€e301acHOCTH IIpHU BBITIOJHCHUUA
NpaKTUYEeCKUX paboT ¢ 1enblo  (HOPMUPOBAHUS
OCpe)KHOTO OTHOIICHUS K CBOEMY 3JIOPOBBIO H
3I0pPOBBIO OKPYKAIOIIUX.

@DopMUpOBaHHE BAJTEOJOTHYECKHUX 3HAHMIA:

- PaCKpI)IBaTI) POJIb YIJICBOJOB B KHU3HCACATCIBHOCTHU
OpraHu3MOB.

Paznen 4. MoHo- M moin(pyHKIHOHAJIbHbIE OPraHMYecKHe COeHHEHNs, coep:kamme a30T ( 54)

4.1 | HutpocoenuHeHusI. AMUHBEI,
aMHHOKHCIIOTBEL. beok — 3To
JKU3HB.

5

https://school.mos.ru/

@dopMHUpOBaHNE HAYYHOTO MHUPOBO33PEHMUSI:
3HATH/MOHUMATH/YMeTh ONpeieJATh!

- MaTepHaIbHOE €JIMHCTBO BEIIECTB IMPHUPOJIBI ITyTEM
YCTAaHOBJICHUSI TEHETUYECKON CBSI3U MEXIy KIacCaMH
OpraHUYECKUX BEILECTB.

- TPUYUHHO-CJIEICTBEHHBIE CBSA3H MEXIY CTPOCHUEM,
CBOMCTBaMH U MPUMEHEHUEM OPraHMYECKUX BEIIECTB.
@dopMUpOBaHUHE MATPHOTHYECKOI0 BOCHUTAHUS:
3HATH/IIOHUMATD/

-  poJIb OTEUECTBEHHBIX YYEHBIX B  Pa3BUTHH
AQHWJIMHOKPACOYHOU u (hapmareBTUYECKOM
npombiuieHHOCTH. (H.H.3uHnH)

@DopMHUpPOBaHUE BAJIEOJTOTHYECKUX 3HAHUM:
3HATH/IIOHUMATB/:

- OMOJIOTUYECKYIO pOJIb aMHHOKHUCIOT, OenkoB, JIHK,
PHK.

@opMUpOBaHHE YKOJOTUYECKUX 3HAHMIA:
3HATH/MIOHMMATB/YMETh ONPele/IfATh:

- TpaBujia dKOJOTUYECKH TPAMOTHOTO U 0€30IacHOro
oOpallleHus ¢ TOPIOYUMHU U TOKCUYHBIMU BEIIECTBAMH B
OBITY M OKpY)KarolIeH cpene.

OBIIEE KOJIMYECTBO YACOB

34



https://resh.edu.ru/subject/29/11/
https://school.mos.ru/

I10 ITPOTPAMME

TEMATHYECKOE IINTAHUPOBAHHUE

11 KJIACC

Ne
n/n

HauMmeHnoBanue pa3gesioB u
TeM NMPOrpaMMBbl

KoanuecTBO
4acoB

JuexkTpoHHbIe (LU pOBbBIEL)
o0pa3oBaTejbHbIE pecypchl

JleITeIbHOCTD YYUTEJISI C Y4eTOM padoueid
NPOrpaMMbl BOCIIUTAHUA

Paszpnen 1. @®ynapaMeHTaIbHBIC IOHATHS, 3AKOHBI H

TCOPUH XHMHH

1.1

Y IuBUTEIBHBINA MUD
Makpoyvactull. [lepuoauueckuin
3akoH U llepuoanueckas
cuctema /1. 1. MenpaeneeBa B

3

https://resh.edu.ru/subject/29/11/

®opMHUPOBaHHE HAYYHOI'0 MUPOBO33PEHHS:
3HAaTH/MOHMMATH/YMeTh ONPEeJATh:

- 3HaueHue nepuoandeckoro 3akona /I. 1. Menneneesa
JUIL OTKPBITUS WM HMCKYCCTBEHHOI'O CO3JaHUSI HOBBIX



https://resh.edu.ru/subject/29/11/

CBETE COBPEMEHHOM TEOpUU
CTPOEHHS aToOMa.

XUMHUYCCKUX BJICMCHTOB, OTKPBITHA aTOMHOM OHCPIruu;

- Ha OCHOBe Iepuoanyeckoro 3akona /I. 1. Menneneesa
OOBSICHATH 3aBUCHUMOCTH CBOMCTB XUMHNYCCKUX
AJIEMEHTOB ¥  OOpa30oBaHHBIX MMM  BEIIECTB  OT
JIEKTPOHHOI'O CTPOEHUS AaTOMOB.

1.2 ®opMUpPOBAHHE HAYYHOT0 MUPOBO33PEHUSI:

3HaTH/IOHUMATH/YMETh ONPeNeATh.
- MPUYUHHO-CJICJICTBEHHBIC CBS3U MEXIY XUMHYECKOU
CBSI3BIO, TUTIOM KPUCTATUICCKOM pemeéTku
COCMMHEHUH, WX (PUINICCKUMU ¥  XUMUICCKHUMH
CBOMCTBaMU,
dopMHpOBaHHE BaJICOJIOTHYECKUX 3HAHMIL:
3HaTH/MIOHUMATH/ .
- OMOJIOTHYECKYIO POJIb BOJBI, KOJJIOMJHBIX CHCTEM B

CTpyKTypa BEIeCTBa. https://learningapps.org/ KU3HH 9CTIOBCKA, _
®opMupOBaHHE YKOHOMHYECKHX 3HAHUI:

JuBepcudukaius BemecTB .
3HaTH/IOHUMATH/yMETh ONPeAeJATh:
- TIpUMEHEHUE BOJbl B MPOMBIIUIEHHOCTH, CEJIbCKOM
XO035IiCTBE, OBITY M W OCBETUTb  BONPOC O
HEOOXOAMMOCTH COEPEKEHHS BOAHBIX PECYPCOB.
®opMHUpPOBaHKE IKOJOTHYECKUX 3HAHMA:
3HaTH/IOHUMATH/yMETh ONPeAeJATh:
- IPUYMHY BO3HUKHOBEHHS TAPHUKOBOTO 3¢ (deKTa u ero
BO3MOKHBIE TTOCIIE/ICTBUS;
- OKOJIOTUYECKH TpPaMOTHOE TOBEJIEHHE B OBITY U
OKpYKarolleu cpene.

1.3 dopMupoBaHHue IKOHOMHYECKHX 3HAHMIA:

XUMUYECKHE IIPOLECChI

https://edu.skysmart.ru/homework/new/613

3HATH/MIOHMMATB/YMETh ONPele/IfATh:

-yCTaHABJIMUBATh 3aBHUCUMOCTb CKOPOCTH XHMHUYECKOU
peaKklMM M CMEIIECHUS XUMUYECKOIO paBHOBECHUS OT
pa3iauYHbIX  (PAKTOPOB €  IENbI0  OMpeAeNeHus
ONTUMAJbHBIX  YCIOBUM MPOTEKAHHS XUMHUYECKHX
MIPOLIECCOB;

- IPUMEHEHHE JIEKTPOJIN3a B TPOMBIIIIIEHHOCTH.



https://learningapps.org/
https://edu.skysmart.ru/homework/new/613

®dopmupoOBaHHE BAJICOJIOTHYECKUX 3HAHUIL:
3HaTH/MOHNMATH/YMeTh ONPe/ieJATh:

- 3HAYCHUE IIPOLECCOB TUAPOIM3Aa Ui OOMEHHBIX
IIPOLIECCOB, KOTOPBIE nexar B OCHOBE
YKU3HEJESATEIIbHOCTH KUBBIX OpPraHU3MOB.

Pa3nes 2. OcHOBBI HEOPraHNYeCKOH XUMHUH
2.1 | «/loObIBacMBbIC U3 3EMITH - 6 https://edu.skysmart.ru/homework/new/613 |@opmMupoBaHue HAYYHOT0 MHPOBO33PEHMSI:
METaJUIbl U UX COECUHEHHUS 3HATH/MOHUMATH/YMETH ONPeIeIsATh:
-IIPUYIMHHO-CJICJICTBEHHBIC CBSI3M MEXIy CTPOCHUEM
2.2 | Meraiuou b 9 https://onlinetestpad.com/ aToMa, XUMHUYECKOH CBS3bIO, TUIIOM KPHCTATHUSCKOM
pelIeTKH  METAIOB M WX  COCIUHEHUH, WX
(OU3HYECKUMHU U XUMUISCKUMHU CBOWCTBAMH.
- OOBSCHATH MaTepUAITBHOE IMHCTBO BEIIECTB ITYTEM
COCTaBIICHUS TI'C€HETHYECKUX PSJIOB METALUIOB U
HEMETaJUIOB.
®opMUpOBaHHEe MNATPUOTHYECKOr0 BOCHHUTAHUS:
3HATH/TIOHUMATH
- POJIb POCCUMCKHX YYEHBIX B PA3BUTHU METAJUTYPTUHU U
XUMHYECKON HAYKH.
®opMupoOBaHUE BAJIEOJTOTHYECKUX 3HAHUI:
3HATH/TIOHUMATD!
[ eHeTHYECKAs CBSI3b BEIIECTR _ - 3HAUEHUE METAJUIOB U HEMETaJUIOB sl SKHUBBIX
2.3 | Heoprasmeckoro i 5 https://school.mos.ru/ OpraHN3MOB;

OPraHn4cCKoro cocraBa

- OCHOBBI 3JIOPOBOT0 00pa3a >KU3HHU;

®opMHUpPOBaHME IKOHOMUYECKHUX 3HAHMMA:
3HATH/MIOHMMATB/YMETh ONPele/IfATh:

- HAaXOXJEHHE METAJUIOB B IPUPOJE, BHUAAX
METaJUTypruH, panuoHaIbHOM HCIIOJIb30BaHUU
METaJIJIOB, 0 CI0co0ax 3allUThl METAJNIOB OT KOPPO3HUH.
- TPOU3BOJACTBO CEPHOM KHUCIOTHI (BBIOOD CBIPHS,
Hay4YyHble TPUHIUNB TMPOU3BOJACTBA), CHIMKATHON
MPOMBILIIIEHHOCTBIO;

®opMHUpPOBaHUE IKOJTOTMYECKUX 3HAHMM:
3HaTH/MOHMMATH/YMETh IPUMEHSATD!



https://edu.skysmart.ru/homework/new/613
https://onlinetestpad.com/
https://school.mos.ru/

- MpaBWJIa TEXHUKU OE30MACHOCTH TPH BBHITOJHECHUU
OpaKTUYEeCKUX paboT ¢  nenpio  (HOPMUPOBAHHA
OEpe’)KHOTO OTHOLIEHHWSI K CBOEMY 3J0POBBIO H
3/I0POBBIO OKPYKAIOIIUX.

- MPOOJIEMBI OXPaHBI OKPYXKAIOIIEH Cpelbl, CBSI3aHHBIE C
XUMHAYECKUM MTPOU3BOICTBOM.

Paznen 3. JleATeIbHOCTD YeJIOBEKA U XUMHYECKHeE BellleCTBA

3.1 | desaTensHOCTH YeJIOBEKa U 4 https://onlinetestpad.com/ dopMUpOBaHNE IKOJOTHYECKHX H IKOHOMHYECKHX
XUMHUYECKHE BELIECTBA 3HAHMH:

3HaTH/MOHUMATH/YMeTh ONpeiesfATh!
- OTBETCTBEHHOCTb 33 TPUMEHEHHE TMOJYyYEHHBIX
3HAHUW U YMEHUH, O3UTHUBHOW POJM XMMHUHU B JKU3HHU
COBPEMEHHOTO 00IeCTBa, HEOOXOIUMOCTH XUMUYECKH
FPAaMOTHOTO OTHOLIEHHS] K CBOEMY 3JO0pOBBIO U
OKpY>Karollen cpere;
- pemark 3a1a4u ¢ HIKOJIOTHYECKUM COJIEPIKAHUEM;
- pemars 3a1a4M ¢ MPOU3BOJCTBEHHBIM COJIEPKAHUEM.

OBIIEE KOJIMYECTBO YACOB 34

I10 ITIPOTPAMME

KAJIEHIAPHO-TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC
Ne Ne B HaunmMeHnoBaHHMe TeMbl YPOKOB Jara
n/m | pasgene/ 10 IVIAHYy no gakry
TeMe
Paznen 1. CranoB/ieHHe OpraHu4ecKoil XMMHH KaK HayKu (4 1)

1. 1.1 XUMHUYECKOE CTPOCHHUE - MPUYMHA MHOT000pa3Hsi OpraHnyeckux BemecTB. CTpyKTypHbIE (OPMYIIBI.

2. 1.2 I"'omounorusi, n3oMepHst OpraHM4ecKux coequHeHnii. HoMeHknaTypa yriaeBonopooB M pauKaloB

3. 1.3 Tpu Ba€HTHBIX COCTOSIHUS aTOMA yIiIepo1a. XMMHUUYECKAs CBSA3b B OPraHUYECKUX COECTMHEHUSX.



https://onlinetestpad.com/

4. 1.4 Pemenne pacueTHBIX 337ad Ha BBIBOJ MOJICKYJISPHON (OpMysbl OpraHMYECKMX COEAMHEHUH Mo

OTHOCHTEJIbHOM TNIOTHOCTH ¥ MAaCCOBBIM JIOJISIM 3JIEMEHTOB
Pa3znen 2. YauBurtenbHbIi MUp yriaeBoaopoaos (12 u)

. 2.1 [Tapadunsl. Xumuyeckue cBoiictBa mapadunos. [loydenne n npumenenune napaguHos.

6. 2.2 HenpenenbHble yrieBoJI0po/ibl C KPAaTHBIMU CBSI3IMU. AJIKEHBI.

1. 2.3 XUMHYECKUE CBOMCTBA allkeHOB. Peakinu nonumepusanuu. [lonumepsi.

8. 2.4 [ukmoankaHsbl.

9. 2.5 OCoOGEHHOCTH CTPOCHUS M XUMHUYECKHE CBOMCTBa ankaaneHoB. Kayayku. [IpupoHbie M CHHTETHYECKHE.

10. 2.6 AIIETUIICHOBBIE YTJIEBOJIOPO/IBI.

11. 2.7 Pemenne pacy€THBIX 3a71a4 Ha OTNIPEACIICHUE MOJICKYIAPHON (HOPMYITBI OPTaHUYECKOTO BEIECTBA 110
obmeit hopmyse TOMOJOTHYECKOTO psija.

12. 2.8 ApoMaTHYECKHE YrIeBOIOPOIbI.

13. 2.9 [lonyuenue u npuMeHeHue apeHoB. BinsHue 6eH3071a Ha OpraHu3M YeJIoBeKa.

14. 2.10 Pemenune pacueTHbIX 3a7a4 Ha BBIBOJ MOJIEKYIISIPHOM (OPMYJIbl OpraHUMYECKUX COEAMHEHUN M0 Macce
i 00beMy MPOTYKTOB CTOPAHMSL.

15. 211 Pemenne reHeTHYecKrX 1EnoyeK.

16. 2.12 KadecTBeHHBIEC peakiiu YIiIeBOIOPOIOB

Paznen 3. Oprannyeckue coeAMHEHHUs ¢ KHCJI0POACOAEPKAIMMHU (PYHKIMOHAIbHBIMY rpynnamMu (13 v)

17. 3.1 Crupthl. XMMHUYECKHE CBOMCTBA OJTHOATOMHBIX MPEACIBbHBIX CITUPTOB. DU3HOTIOTHYECKOE JACHCTBIE
METaHOJIa ¥ 9TaHOJIa Ha OPraHU3M YeJIOBEeKa

18. 3.2 CBoiiCTBa MHOTOATOMHBIX CTUPTOB. KauecTBEHHBIC peaKIK Ha CITUPTHI

19. 3.3 ®enout. CpoiicTBa denona. Pexius nmonukonaeHcamuu. DeHO- s

20. 3.4 Anbnerunbl. Ketonsl. OKHCIUTENBHO- BOCCTAHOBUTEIbHBIE CBOMCTBA aJlbIETHI0B

21. 3.5 Kap6oHnoBsie kuciaoTel. OOIIHe CBOHCTBA OPraHUYECKUX M MUHEPATBHBIX KUCIIOT.

22. 3.6 Oco0eHHOCTH CBOICTB: HEMPEAETbHBIX U ApOMATUYECKUX KAPOOHOBBIX, JUKAPOOHOBBIX,
TUAPOKCUKAPOOHOBBIX KHCIIOT.

23. 3.7 Pemenue 3a1au Ha onpe/esieHne MOJIEKYIIpHOM (GOPMYIbl OPraHMYECKOTo BEIIECTBA [0 YPaBHEHUIM
XUMHYECKUX peaKluii

24, 3.8 Peaxnus srepudukanus. Crnoxxabie 3gupsl. XKupsl

25. 3.9 PernieHne reHeTHYECKHX LIEOYEK Ha B3aMMOCBSI3b KUCIOPOI0COAECPIKAIIMX COeTMHEHUH

26. 3.10 Pacy€rbl N0 ypaBHEHUSAM XUMHUYECKUX PEaKIU.

217. 3.11 Caxapa. Cnagkue u Hecnanakue. ['moko3za. Opykrosa

28. 3.12 Jlucaxapuipl: caxapo3a, ManbTo3a 1 Jlakrosa. Ilomcaxapuel.

29. 3.13 KagecTBeHHBIE peaKIIMi Ha KUCIOPOAOCOAECPKAIINE OPTaHUYECKUE COSAUHEHHUSL.




Paznen 4. MoHo- U monyHKIMOHAIbHbIE OPraHUYecKHe COeIMHEHUs, coep kamme a3or (5 1)

30. 4.1 Opranuyeckue NpoU3BOIHbIE AMMHUAKA.
31. 4.2 [TommyHKIIMOHATBHBIE OPTAaHUYECKHE COCMHEHUS- AMUHOKHCIIOTHI.
32. 4.3 benku. ®yHKIMU U IBETHBIE PEAKIINH OCJIKOB.
33. 4.4 IIpomexyTounas arrecrauus. UToropasi KOHTpoJIbHasA padora.
34. 4.5 TuIbl XUMHYECKHUX peaklnid B Opraundeckoil xumuu. [IoBTopeHrne 0CHOBHBIX BOIIPOCOB Kypca.
KAJIEHJAPHO-TEMATHUYECKOE IINTAHUPOBAHUE
11 KJIACC
Ne Ne B HanmeHnoBaHue TeMbl YPOKOB Hara
n/n pasznene/ 1o IVIAHYy no gakry
TeMe
Pazoen 1. ®ynapaMeHTAIbHbIE IOHSITHS, 3AKOHBI H Teopuu xumuu (13 v)
1. 1.1 Cocras atoma. M30Tonsl.
2. 1.2 DneKkTpoHHas 000J04YKa. DHEPreTHUECKUe YPOBHHU M MOJYPOBHU. DJIEKTPOHHbIE KOHPHUIYypalluu aTOMOB

9JICMCHTOB B OCHOBHOM U BO36y>KI[éHHOM COCTOSSHHUH




3. 1.3 OcobOeHHOCTH pachpeeNieHus JIEKTPOHOB MO OpOUTAISIM B aToMaX MajblX W OOJBIIMX IEepPHOJaX.
BxojHasi KOHTpoJIbHAsA padoTa.

4. 1.4 BermectBa MOJIEKYIISIPHOTO M HEMOJIEKYISIPHOTO CTPOEHUS. THUIBI KPHCTAUTMYECKUX PEIIECTOK U CBOKWCTBA
BEIIECTB.

o. 1.5 [TapameTpsl cBsizH. MeXMOJIEKYISIPHOE B3aUMOJICHCTBHE.

6. 1.6 VlcTuHHBIE U KOJIJIOUIHBIE PACTBOPBI.

1. 1.7 Pemienne 3amay ¢ MCmosab30BaHMEM TOHSATHH 'MaccoBas J0Js pacTBOPEHHOTrO BemiecTBa', "MoJispHas
KOHLIeHTpauus"

8. 1.8 3aBUCUMOCTb CKOPOCTH PEaKLMU OT pa3InuHbIX GakTopoB. OOpaTuMble U HEOOpaTHUMbIE PEAKIINH.

9. 1.9 @DaKTOopbI, BIUSIONINE HA COCTOSIHUE XUMHUECKOTO PABHOBECHSL.

10. 1.10 CusnibHbIe U ci1a0ble 251eKTpoauThl. CTeTeHb TUCCOIMAIINN.

11. 1.11 Beruncnenus o ypaBHEHHUSIM XUMHYECKUX PEAKIIMM M TEPMOXUMHUYECKUM YPAaBHEHHSIM.

12. 1.12 Peakuuu, mpoTekaronme ¢ HM3MEHEHHWEM CTENEeHEeW OKHUCIEeHMWS. BakxHeillne OKHCIWTEeNd |
BOCCTaHOBHTEJIH.

13. 1.13 DNIEeKTPOJIN3 PACTBOPOB U PACIIABOB BEMIECTB. [[puMeHEHHE AIIeKTpOIH3a.

Pazoen 2. OcHoBbI Heoprannveckoii xumun (17 1)

14, 2.1 [IpuMeHeHnne MeTaIoB B ObITY U TeXHUKE. OOIIHe CIOCOOBI MOTYYCHHS METAJIOB.

15. 2.2 Koppo3sus meramioB. CriocoObl 3aIUTH OT KOPPO3HH.

16. 2.3 OO6mrast XxapaKTepuCTHKA METAJIIOB TJIaBHBIX noarpyni (A-rpymnn) [leproanyueckoit cucTeMbl XUMHYECKHUX
JJIEMEHTOB.

17. 2.4 AmoMmuanil. AMGOTEpHBIC CBOHCTBA OKCHJIA U THIPOKCHUA ATFOMUHUSL.

18. 2.5 OO6mrast xapakTepucTHKa MeTauioB MoOouHbix moarpynn (b-rpynm) Ilepuomudeckoit  cuctemsl
XMUMHYECKUX DJIEMEHTOB.

19. 2.6 Bakneiimme coequHeHNs METAJIJIOB: OKCUBI, THAPOKCHUIBI, COJTH.

20. 2.7 ["anorenoBotopoabl. BaxkHelie KuciopoacoaepKaiiue COeTMHEHUS rajJoreHoB.

21. 2.8 CepoBoiopo, Cyb(uIbI

22. 2.9 Kucnopoaconepxkamme coenuaenns a3ota. OCOOEHHOCTH CBOMCTB @30THOM KUCIIOTHI

23. 2.10 Oxcunsl hocdopa, bochopconepxkamue kucaorbl. Conu hochopHON KUCTOTHI

24, 2.11 ®docdopHbie 1 a30THBIE YI0OpEHUS

25. 2.12 CoenuHeHus yriepoja: CBOMCTBA M IPUMEHEHHUE.

26. 2.13 CoeMHEHNs KpEMHUS: CBOMCTBA U IPUMEHEHHE.

217. 2.14 Pemenue 3aaa4 pa3inyHbIX TUIIOB

28. 2.15 BoopoHbIe coeTMHEHNST HEMETAIIIOB

29. 2.16 OcHoBaHMsI M KMCJIOTHI OPraHN4eCKOM U HEOPTaHUYECKOW XUMUH.

30. 2.17 Brluncienue BpIXo1a IpOAYKTa pEaKIIMKA OT TEOPETUYECKH BO3MOKHOTO.




Paszoen 3. [leAiTeIbHOCTD YeJIOBEKa M XUMU4YecKkue BemecrBa (4 4)

31. 3.1 [ToHsaTHe 0 HAyYHBIX METOJAaX UCCIIEIOBAHUS BEIIECTB

32. 3.2 [IpomexyrouHas arrecrauus. UToropasi KOHTpoJbHasi padora.

33. 3.3 [IpaBuna ucnoap30BaHUS JIEKAPCTBEHHBIX MPETIAPATOB, IPETAPATOB OBITOBON XUMHH B ITOBCEIHEBHOM
KH3HH.

34. 3.4 O6006menue o kypey xumuu 11 kiacca
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