PaGouyas nporpaMmMa Kypca BHEYPOUHOM JeAITEJIbHOCTH
«PelieHne pacyeTHBIX 32124 NOBbIIIEHHOH CJI0KHOCTH MO XMMHID)
10-11 knaccoB
HanpagpiieHue: BHEypOUHas ACSITEILHOCTD M0 YI€OHBIM MPEAMETaM 00pa30oBaTeIbHOM MPOTrpaMMBbl

dopma opraHu3anMu: yaeOHbIN Kypc

HOACHUTEJBHAS 3AITUCKA
PaGouas mporpamma 1aHHOTO Y4eOHOTO Kypca BHEYPOUHOI IeATEIbHOCTH pa3paboTaHa B COOTBETCTBUH C TPEOOBAHUSMU:

denepanpHoro 3akoHa ot 29.12.2012 Ne 273-D3 «O6 obpazoBanuu B Poccutickoii deaepanumnyy;

Crparerun pa3BuTusi BocnuTaHus B Poccuiickoit @enepanuu Ha mnepuon 10 2025 roma, YTBEp:KISHHOW pacHopsiKEHHEM
[IpaButenscTBa o1 29.05.2015 Ne 996-p;

npukaza Munnpocsemenus: Poccun ot 22.03.2021 Ne 115 (¢ usmenenusimu ot 03.08.23 r., mpuka3 Ne581) «O06 yreepxknenuu [lopsnka
OpraHM3alliii ¥ OCYIIECTBIEHUS 00pa3oBaTeIbHOW JIEATEIBHOCTH IO OCHOBHBIM OOIIE00pa3oBaTelbHBIM MpOTrpaMMaM —
00pa3oBaTebHBIM ITpOrpaMMaM Ha4aJIbHOTO OOIIET0, OCHOBHOT'O OOIIETO M CPEHEro 00IIero 00pa3oBaHus»;

npukaza Munnpocsemenuss Poccun ot 18.05.2023 Ne 371 «O6 yrBepxacHun deaepanbHO 00pa30BaTeIbHONW MPOTPAMMBI CPEIHETO
obmiero oopaszoBanusy (nanee — OIT COO);

CII 2.4.3648-20 «CannTapHO-3MHIEMHOJIOTHYECKIEe TPEOOBAaHMS K OpPraHM3alysM BOCHHUTAHUS U OOyUeHUs, OTAbIXa M O3[0POBIICHHS
JETEW U MOJIOZIEKN», YTBEPKIECHHBIX TIOCTAHOBJIEHUEM INIABHOTO CaHUTApHOTro Bpada oT 28.09.2020 Ne 28

CanlluH 1.2.3685-21 «'urnenndeckre HOpMaTUBBI M TPeOOBaHUS K 00eCIeUeHHI0 OE30MaCHOCTH U (M) OE3BPEIHOCTH JAJIS YeloBeKa
(hakTOpOB Cpe/ibl OOUTAHUS», YTBEPKIECHHBIX MOCTAHOBJICHUEM TJIABHOTO caHUTapHOTO Bpaya oT 28.01.2021 Ne 2;

npukaza Munoopuaykn Poccum ot 17.05.2012 Ne 413 «O6 yTBepkAcHUU (eaepaTbHOTO TOCYIapCTBEHHOTO 00pa30BaTEIbHOTO
CTaHJapTa cpegHero obuiero oopasosanus» (nanee — PIrOC COO

MeToan4ecknx peKOMEHIAalUi 110 YTOUHEHUIO MOHATHS M COAEP)KaHHUS BHEYPOUHOH NEATENbHOCTH B paMKaX pPeaJu3aliyd OCHOBHBIX
o011eo0pa3oBaTelbHbBIX MPOrpaMM, B TOM YHCJIE€ B YacTH MHPOEKTHOM AEATEIbHOCTH, HAIpaBlIEHHblE MHUCbMOM MMHHOOpPHAyKH OT
18.08.2017 Ne 09-1672;

OcHoBHOM 00pa3zoBaTeNbHON MpOrpaMMbl OCHOBHOTO oOrmiero ob6pasoBanuss MAOY rumuazus Ne 10 umenu A.E. boukuna,
yTrBepAcHHON iprka3zoM oT 01.09.2023 Ne 02-03-84, B ToMm yucie ¢ yaeToM padodeid mporpaMMbl BOCITUTAHUS.

®enepanbHoro 3akoHa ot 24.09.2022 Ne 371-03 «O BHecenun uzMeHeHuil B denepanbHblii 3akoH «O0 oOpazoBanuu B Poccuiickoii
Oenepaunn» u cratbto 1 denepanbHoro 3akoHa «O6 06s13aTenbHBIX TpeOoBaHuUsAX B Poccuiickoit denepanumy;

[Ipukaza MunoOpuayku Poccum ot 19.12.2014 Ne 1598 «O6 yrtBepxkaeHun ¢eaepaabHOTO TOCYIAapCTBEHHOTO 00pa30BaTEIbHOTO
CTaHJapTa Ha4aJbHOI0 001ero oopazoBaHus 00y4yarOIUXCsl ¢ OTPaHUUYEHHBIMU BO3MOKHOCTSIMU 3710POBBS»;
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e OcCHOBHOI 00pa3oBaTeIbHONW MPOTrpaMMbl OCHOBHOTO oOmiero obOpazoBanuss MAOY rumnazus Ne 10 umenu A.E. BoukuHa,
yTBepkaeHHou npuka3zom ot 01.09.2023 Ne 02-03-84, B ToM uncie ¢ ydeToMm pabodeid mporpaMMbl BOCTTUTAHUS.

Hean:

* pa3BHUTHE U YKPEIUICHHE HHTEpeca 00yJatOMUXCs K XUMHUU;

* CO3J]aHME YCJIOBUH JIsl CAMOOIICHKHU TOJITOTOBJIEHHOCTH O0YYAIOIIUXCS U JKEIaHUs YTIyOJIeHHO U3y4yaTh IpeaMeT;

® O6OI‘aU.[eHI/IC MMO3HABATCIIbHOT'O U SMOIMOHAJIBHO-CMBICJIOBOI'O JIMYHOI'O OIIBITA BOCHPHUATUA XUMHUHN IIYTCM PACIIUPCHHUA 3HaHI/II>'I, BbBIXOAITNUX
3a paMKu 6a30BOTO YpOBHS

3apaum kypca:

* (hopMUpOBaHHE BAXXHBIX CTPYKTYPHBIX 3JIEMEHTOB 3HAHUI, OCMBICIICHUS XUMUYECKOW CYITHOCTHU SIBICHHM, YMEHUS MPUMEHSTh YCBOCHHBIE
3HAaHUA B KOHKPECTHO 3aIIaHHOI71 CHUTyallluu,

* HAy4uTh pelaTh pa3HOOOpa3HbIC 3a7]a4l MOBBIIIEHHOTO YPOBHS CI0KHOCTH, COOTBETCTBYIOIINE TPEOOBAHUSM MUCHMEHHBIX BCTYMUTEIbHBIX
OK3aMCHOB I10 XMMHU B BY3bI.

* YIIyOIsTh, pACIIUPATh U CUCTEMATHU3UPOBATh 3HAHUS YYAIIUXCS [0 XUMUMH;

® pa3BuUBAaTb YMCHHEC MBICIIUTL JIOTUYCCKHU, IPUMCHATH 3HAHUS B HGCTaHI[apTHOﬁ CUTyalluu, CaMOCTOATCIIbHO COCTABJIATH 3a/1a4u;

* popmupoBaTh Y4eOHO-KOMMYHUKATUBHBIE YMEHUS C IIOMOIIBIO PEIICHUH 3a/a4;

* BOCITUTBIBATH TPYAOIIO0HE, IEJICYCTPEMIICHHOCTb, YIIOPCTBO B JJIOCTH)KCHUH TTOCTABIICHHOM I1EITH.

Mecto yueOHOro Kypca B miiase BHeypouHoii aesateqbHocTH MAOY rumuaszus Ne 10 umenu A.E. Boukuna: yueOHBbII Kypc
npegHasHaueH it oOyyatomuxcs 10-11 knaccos

10 kuace | 11 kiaace

KosuuecTBo 4acoB B Hexero | 1 1

KoanuecTBO 4acoB B roj 34 34

@®opMbl IPOBEICHNUS 3aHATHI Y4eOHOI0 Kypca:
e MPE3eHTAIH BUJIOB PACUETHBIX 3a/1a4 U CIIOCOOOB UX PEIICHUH;
e TPAKTUKYMBI [10 PEIICHUIO 33/1a4;
e COpPEBHOBaHUS Ha OBICTPOTY M NMPABUIBHOCTD PELICHUS 33/1ay;
e caMocCToOsTelIbHas paboTa (MHIMBUyaIbHas U IPYIIOBasi) 110 PELICHUIO 3ajay;
e 3auer



Conep:xanue nporpamMmmsbl kKypca 10 kiacca

Pacuersl mo popmyJiam u ypaBHEHHSIM peaKkuil
1. Pemenue 3a/1a4 ¢ HCIIOJIb30BAHHUEM MacCOBOW JOJIM XMMUYECKHUX 3JIEMEHTOB MJIM UX MAaCCOBBIX COOTHOILIICHUH B BEILIECTBE.

Tonamue «maccosas 005 31emeHmay 8 coedunenuu. Pacuem maccogoti 0onu snemenmos, ux MaccoBulx u KOIUYECmEeHHbIX COOMHOULEHUL O
Gopmyne xumuueckozo coeounenus. Pewenue 3a0a4 Ha 861600 MONEKYIAPHOU (hOPMYIbL HEOPSAHULECKO20 8euecm8d No MACCOBbIM 00NAM
I/IEMEHMO8, 6X00SAUWUX 8 €20 COCMASB.

Pacuer maccoBO# 1011 COCTMHEHNS B CMECH.
Ilonsamue «maccogas 0ons coeduneHusny 6 cmecu. Pacuem maccogou 001y coeOUuHenUs @ cMecu, eciu U38eCmHA Macco8ds 00 XUMUYECKO20
JleMenma, 6x005uje2o0 8 COCMag KOMNOHEHMO8 CMECHU.

Pacder MaccoBo# J10JIM COCIMHEHUS] B CMECH.
Pacuem maccosou donu coedunenus 6 cmecu, eciu U36eCmubl KOIUYECMEEHHble COOMHOUEHUS. DIeMEHNO8 8 CMECU.

Brruunciienue MaccoBoii 101 BELIeCTBa B pacTBOPE.
Ionamue «maccosas 0015 pacmeopeHHO20 eeujecmaay. Buiuucienue maccosoti 001U pacmeopenHozo eewecmed 8 pacmeope, Noiy4eHHOM npu
0obasneHulU onpedesieHHOl Maccbl OAHHO020 euecmea Uil 000asienus (6bINapusanus) Maccel (00vema) 600bl K UCXOOHOMY pACMBOP).

Brruuciienne MaccoBoii 10 BeLIecTBa B pacTBOPE.
Buiyucnenue maccogoii 0onu pacmeopeHno2o geujecmaa 8 pacmeope, NOLYYeHHOM NPU CIUBAHUU 08YX PACMBOPOS.

PacueTHble 3a1a4n 10 ypaBHEHHIO XUMHUYECKOW PEAKIIMHU C UCTIOIh30BAHUEM MACCOBOM JTOJIM PACTBOPEHHBIX BEIECTB.
Buiuucnenue maccol (o6vema) npodykmoe peaxkyuu no u3eecmuoll macce (06vemy) pacmeopa ¢ onpeoeieHHoU Maccosoll 0oell pacmeopeHHO20
geujecmsa. Bvluucnenue maccosoil 001U pacmeopenHozo eewecmeda 8 pacmeope, NOAY4eHHOM 8 pe3yabmame XUMU4eckoll peakyuu, eciu
uzgecmmuvl macca (06vem) peazupyrouwux 6euecms.

PacdeTHble 3a1a41 110 ypaBHEHHIO XUMHUYECKOW PEAKIINHU C UCTIOIh30BAHUEM MACCOBOM JIOJIM BEUIECTBA B CMECH.
Pewenue 3a0au c npumenenuem nouamus «Maccosas 007 COeOUHeHUs» 8 cmecu. Buluucnenue maccosoii 0oau coeOuHeHUs 8 cMecu, eciu
ussecmua: macca (06vem) cmecu, macca (00vem) npooyKma peaxyuu 83aumoOeucmeauss OAHHOU CMeCU ¢ Opy2uUM eujecmeom, macca (0ovem)
NPOOYKMA ee MepMUiecKo20 Pa3iloHCeHUsl.

PacdeTsl 00bEeMHBIX OTHOIICHUH Ta30B TPH XUMHUYECKUX PEAKIIUSX.
3axon Aeocadpo. Beiuucnenue 06vemo8 peazupyrowux eewecms uii npooOyKmos peakyuu no uU36eCmHoMy 00vemy 00H020 U3
npopeasuposasuiux (Ui 006pa308asUIUXCs) 6euecms.

Pacuyers! Ten10Boro 3ppexra peakuum.
Tonamue o mennogom 3¢ghexme xumuueckoui peaxyuu. IK30- u sH0omepmuyeckue peaxyuu. CocmaesieHue mepmMoXUMULecKo20 ypasHeHus
peaxyuu, eciu U36eCmMHO KOIUYeCmeo menjiomsl, 8bl0enusulelics (N0210uWeéHHOU) 6 pe3yibmame 6CMynusuie2o (06pazoeasuiecocs) Koruiecmaa
(maccwol, 0bvema) eewecmaa.



PacdeTHble 321241 ¢ HCIIOJIB30BaHUEM MACCOBOM JIOJIH MPOAYKTA PEAKIIUH OT TEOPETUICCKH BO3MOXKHOTO.
Ilonamue «maccosas 0onsn npodykma peaxkyuuy. Pewenue 3adau no ypasuenuto peakyuu, eciu u36eCmua Macco8as 005 npooyKma peakyuu.
Buiyucnenue maccogoii 0onu npodykma peakyuu, eciu u38eCmua Macca 00H020 U3 UCXOOHBIX 8eUeCmE U MAcca nPOOYKmd, KOmopblil Obll
NOIYYeH 8 pe3yibmame uUx 63aumMo0eucmaus.

PacdeTHble 3a1a4n ¢ MCIIOJIb30BaHUEM 00BEMHOI IO MPOJIYKTA PEAKIIUH OT TEOPETUICCKH BO3MOKHOTO.
Ilonamue «obvemHnas 00 npooykma peakyuuy. Pewenue 3a0au no ypasHenuro peakyuu, eciu U36ecmua 00veMHas 0013 RpoOyKma peakyuu.
Buiuucnenue o6vemnotl donu npooykma peaxyuu, eciu u3geCmHa macca (006vem) 00H020 U3 UCXOOHBIX Beulecmes U 00beM NpoOyKma, KOmopulii
ObLL NONYYeH 8 pe3yibmame ux 63auUMo0etcmsus.

Pacder konuuecTBa BeniecTBa, MacChl WIIM 00beMa MPOIYKTa PEAKIIMHU, €CIIM OJHO BEUIECTBO TAaHO B H30BITKE.
Tonamus «u3661MoK» U «HEOOCMAMOK» peazupyrouux eeujecms. Boluucienue uzo661mouno2o Koauyecmea 00H020 U3 peasupyrouux eujecms,
ecu u3Becmua macca (06vem) peasupyouux eeujecms.

Pacder xonmuecTBa BemiecTBa, MacChl WIIM 00bEMa MPOIYKTa PEAKIUHU, €CIIH OJHO BEUIECTBO JAHO B M30BITKE.
Buiyucnenue konuuecmea éewgecmaa, maccol uiu 06vema npooyKma peaxkyuu, eciu 00HO U3 8euecms OaHo 6 u3ovimke.

BuiBoa (popmys1 OpraHuvYecKuX BellecTB

BbIBOT hOpMYIIBI OpraHMYECKOTr0 BEIIECTBA 10 OTHOCUTEIBHOMN TIIOTHOCTH BEIIECTBA.
Ionamue «omHocumenvbHas nIOMHOCMyb ewecmeay. OmHocumenbHas NIOMHOCMb 8eUWecmad no 8030YXYy, 6000P0O0Y, KUCIOPOOY U OPY2OMY
2az006pasnomy eewecmay. Boioo ghopmynvl opeanuueckozo sewecmsea no Macco8biM 00NAM XUMUYECKUX DNEMEHMO8 U OMHOCUMENbHOLL
NJIOMHOCIU OP2AHUYECKO20 eujecmaa no 2a3000pa3HoOMy Geujecma).

BriBoa (hopmyibl OpraHMYECcKOro BEIIeCTBA MO0 OTHOCUTEIHHON TNIOTHOCTH BEIIECTBA.
Pewenue 3a0au na 6b1800 hopmynvl opeanuieckoco seuecmsa no Macco8biM O0NAM XUMUYECKUX DNIEMEHMO8 U OMHOCUMENbHOU NIOMHOCIU
OPeAHUYECKO20 euecmad no 2a3000PA3HOMY 6EUEeCME).

Be1Bo1 (hOpMyITEI OPraHMYECKOTO BEIIECTBA IO MACCOBBIM JIOJISIM XHMHYECKHUX 3JIEMEHTOB.
Pewenue 3a0au na 6b18600 (hopmynvl Opeanutecko2o seuecmsa no Macco8biM OONAM XUMUYECKUX DeMEHMO8.

Be1Bos1 (hOpMyITEl OPraHMYECKOTO BEIIECTBA IO MACCOBBIM JIOJISIM XHMHYECKHUX 3JIEMEHTOB.
Pewenue 3a0au na 6b18600 (hopmyIbl Op2AHULECKO20 BEUeCBd NO MACCOBLIM OOJSM XUMUYECKUX DNEMEHMO8.

BeiBos1 (hopMyITbl OPraHMYECKOTO BEMIECTBA O MPOYKTaM €0 CrOpaHusl.
Onpedenenue no npoOYKmMam OpeaHuyecko20 8eujecmea XUMUUecKux 91eMeHmos, 6X00auux 6 e2o cocmas. Bvluucienue konuuecmea seujecmsa
KaxicO020 1eMEeHma 8 OP2aHUYeCKOM 8euecmse U UX MUHUMATbHO20 coomHoutenus. IIpocmeniuas u uCmuHHas MOAEKYIAPHOU hopmya.
Cocmaenenue MONEKYIAPHOU U CMPYKMYPHOU OPMYL OP2AHUYECKO20 Geujecmad.

Be1Bo1 (hOpMyITEI OPraHMYECKOTO BEIIECTBA O MPOIYKTaM €0 CrOpaHusl.
Pewenue 3a0au na 661600 MONEKYIAPHOU U CMPYKMYPHOU POPMYbL OP2AHUYECKO20 8elujeCmaa no nPoOYKmam c2opaHusl.

Bb1BoT (hOpMYITBI OPraHMYECKOTO BEIIECTBA IO MAacCe YUACTBYIOIIMX BEIIECTB B XUMUYECKOW PEAKIIHH.



Obwue gpopmynvl 0OCHOBHBIX K1Acco8 opeanudeckux coeourenuii. Cocmasienue ypagueHus XUuMu4eckou peakyuu ¢ UCHoIb308anuem ooujetl
Gopmynvl opeanuueckoeo ewjecmsa. Pacuem monapHou maccel UcKoMo20 opeanuyecko2o eewecmea no ypasHeHuro peakyuu. Boiuucnenue
MOJIAPHOLL MACCHl OP2AHUYECKO20 8euecmaa no e2o obwell hopmyne. Haxoorcoenus monexynapnou ¢hopmynel eeujecmsa Ha 0CHO8E NOYYEHHBIX
OAHHBIX €20 MOJIAPHOU MACCHI.
CocraBiieHre ypaBHEHUN XUMUYECKUX PEaKIUil 0 XMMUYECKUM CBOICTBAM aJKaHOB.
Xumuueckue ceoticmea aikanos: peakyuu OKUCIEHUs. (2opeHue U Kamaiumuieckoe OKucienue), peakyuu paoukaibHo2o 3aMeujeHus,
HUmMposanue, peakyuu 0ecuOpuposanusl.
Cocranenue ypaBHEHUN XUMHUYECKUX PEAKIINI M0 XUMHUYECKUM CBOWCTBAM aJIKEHOB.
Xumuueckue c8oucmea aikeHo8: peakyuu npucoeOuHeHus (2uopuposanue, 2uOpamayusl, 2ai02eHUpO8anue, 2UOPo2aio2eHUposane), OKUcieHue,
Odezuopuposanue, norumepusayuu. Ilpasuno Mapkosnuxoea u yciosus, npu KOmopuvlx peakyuu npomexkarom ne no npasuny Maprosnukosa.
CocraBiieHre ypaBHEHUN XUMUYECKUX PEAKIIUi IO XUMHUYECKUM CBONCTBaM alIKMHOB.
Xumuueckue ceoucmea anKuHo8: peakyuu NPUCOeOUHeHUs: (UOpuposanue, 2UOpamayus, 2al02eHuposanue, uopo2ailoeeHUposaHe), OKUcieHue,
g3aumooeticmaue ¢ Hampuem, AMMUAYHBIM PACMEOPOM okcuda cepebpa, xnopudom meou (1). Ilonyuenue sununayemunena, mpumepuzayus
ayemunena u nponuHd.
CocraBieHre ypaBHEHUH XUMUYECKUX PEaKIUi 0 XMMHUYECKUM CBOICTBaM apeHOB.
Xumuueckue ceovicmea b6ensona u monyona. Peakyuu npucoeounenus u samewenus. 3amecmument nepeo2o pooa. Peaxyuu okucnenus
20M010208 Den3oJa.
CocraBieHne ypaBHEHUH XUMHUYECKUX PEAKIIMNA TI0 XUMHUYECKUM CBOHCTBAM CITUPTOB U (DEHOJIOB.
Xumuueckue ceoucmea cnupmos: peakyuy OKUCIeHUss NePEUUHBIX U BMOPUUHBIX CRUPIOS, PeaKYUU C yuyacmuem amoma 6000pood 8
2UOPOKCUTILHOU 2pynne (3ameujenue amomami WealouHblX Memaiilos, peakyus smepugukayuu), peaxyuu ¢ yiacmuem 2uoOpOKCUIbHOU 2PYnnbl
(83aumooelicmaue ¢ 2ai02eH08000POOAMU), BHYMPU U MENCMONEKYIAPHAs decudpamayus. Kapbonosas kucnoma. Kauecmeennuvle peaxyuu na
¢enon. Peaxyus nonukonoencayuu. noiyyerue henoipopmanb0ecuoHou CMObL.
CocraBrieHre ypaBHEHUN XUMUYECKUX PEAKIIUI M0 XUMUYECKUM CBOMCTBAM ajibJAETHAOB U KETOHOB.
Xumuyeckue c8oticmea anb0e2udo8: peakyuu OKUCIeHUs alb0e2u008: peaKyus «cepeopsaHo2o 3epkanay, okucienue suopokcuoom meou (11) npu
Hazcpesanuu, OKUCIeHUe NePMAHSAHAMOM KAUs 8 KUCIOU cpede, OKUCIeHUe OUXPOMAMOM KAIUs 8 KUCIOU cpede;, peakyuu 80CCMAaAHOBIeHUs.
8000p0O0OM 00 NEPBUUHBIX CNUPMOS.
Xumuueckue c60ticmea KemoHo8: 80CCMAHOBNIEHUE 8000POOOM 00 BMOPUUHBIX CNUPIOS.
CocraBrieHHe ypaBHEHUN XUMHUYECKUX PEAKIUH TT0 XUMUUYECKHM CBOMCTBAM KapOOHOBBIX KHCIIOT.
Xumuueckue ceoticmea KapboHO8bIX KUCIOM: 00Wue XUMUYEcKue COUCMBA KAPOOHOBLIX KUCIOM C XUMUUECKUMU CEOUCMBEAMU MUHEPATIbHBIX
KUCTIOM: 83aumMoO0eticmeue ¢ Memailami, OCHOBHbIMU U AMDOMEPHLIMU OKCUOAMU U 2UOPOKCUOAMU, C CONIAIMU; PeaKyuu dmepupurayuu.
I'eHeTHYecKasi CBSI3b KJIACCOB OPraHUYECKHX BellleCTB
CriocoObl MosTydeHus yrieBoI0pOI0B.



Pasznooicenue coneti kanvyus u 6apus npedeibHbvIX 00HOOCHOBHBIX KAPOOHOBLIX KUCIOM. DNeKMPOIU3 pacmeopos coJieli NpeoebHblX
00HOOCHOBHBIX KapOOHOBbIX Kuciom. Tepmuueckuii u Kamaiumuyeckull KpeKuHe.

Crioco0sl MosTydeHus: KUCIOPOICOIePKALINX OpraHMYeCKUX BEIIECTB.

Tlonyuenue cnupmoe 0OHOAMOMHBIX U MHO20amMOMHbIX. Tlonyuenue anboe2udos u kemonos. Ilonyyenue kapbOHOBbIX KUCIOM.
Pemenue nenodek ypaBHEHHM XUMUYECKUX PEAKIMM ¢ yYaCTHEM OPraHU4YeCKUX COeTMHEHUH.

Bzaumoceazv opeanuueckux eewyecms: 3aoanue 33 EI'D no xumuu.

Pemenue nenoyek ypaBHeHU XUMHUUECKUX PEAKIUNA ¢ yYaCTHEM OPraHMYeCKHX COCTUHEHUI.

Bzaumoceazw opeanuueckux sewyecms: 3aoanue 33 EI'D no xumuu.

Pemenue skcriepuMeHTaIbHBIX 33724 MO0 PACIIO3HABAHUIO OPTaHUYECKUX BEIIECTB.

Kauecmesennvle peakyuu na opeanuueckue eewjecmea. Pewienue 5KCnepumeHmanbHbiX 3a0ay Ha pacno3HABAHUe 2IUYePUHd, Kpaxmanda,
enoxo3vl. Onpedenenue cnerocmu A010KA. YcmanosieHue HANpasieHus co3pesanus A0J10KA: Om cepoyesutsl K Kpaw uil Haoo6opom.
Ipodopuenrauus

[Tpodeccuu, Tpedyrome XUMUYECKUX 3HAHUH.

0630p npogheccuil, mpebdyIOWUX XuMU4eCKUX 3HAHULL: MEOUYUHCKUEe paDOMHUKU, (papmayesm, MexHOI02U XUMULECKUX NPOU3B00CHS,
PAOOMHUKU XUMUYECKUX 1A00pamopull, Napukmaxep, azpoHom, KpUMUHATUCHI.

Conep:xanue nporpammsl Kypca 11 kiaacca
Kom0uHupoBaHHbIE 32124 H.
Pemenue 3a1a4 ¢ UCMOIb30BaHUEM MOHSITHS «PaCTBOPUMOCTH.
Tonamue «pacmeopumocmuvy. Pacuémol, cesizannvle ¢ noHamMuUeM «pacmseopumocniby.
Pemenue 3a1a4 ¢ UCMOIb30BaHUEM MOHSITHS «PaCTBOPUMOCTHY.
Pewenue kombunuposanuvix 3a0au ¢ UCNOIb308AHUEM NOHAMUSL «PACTEOPUMOCTIbY.
Pemenue 3a1a4y Ha HEMOIHOE PA3NIOKEHUE BEIIECTB.
Paznooswcenue kapbonamos, cynvumos, cudpokapboHamos, cuopocyib@umos, cyib@damos, HUMmpamos, Hepacmeopumvlx 2UOPOKCU08, Colel
ammoHusi. Pewenue 3a0auu na HenoiHoe pasnodxicenue 6ewecms.
Pemrenue 3a1a4 Ha HETIOJTHOE PA3JIOKEHHE BEIIECTB.
Pewenue kombunuposanuvix 3a0au Ha HeNoIHoe pa3nodiceHue 6euecms.
Pemrenue 3aau ¢ yqactuemM KpUCTaJUIOTHIPATOB.
Kpucmannozuopamsi: meoHuwlii Kynopoc, 21aybeposa cob, KpUCmaiiuieckas cood, JHeene3nslii Kynopoc, eunc, arebacmp. Pewenue 3a0au ¢
yuacmuem KpUcmaiiocuopamos.
Pemenwe 3anay ¢ yqactueM KpUCTaJUIOTHIPATOB.
Pewenue kombunuposanuvix 3a0ay ¢ yuacmuem Kpucmaiiocuopamos.



Penrenue 3a1a4 Ha ¢ y4acTHEM CMECH BEILIECTB.
Ilonamue maccosas 00151 KOMNOHeHmMA 6 cmecu. Pacuembl, césa3antble ¢ NOHAMUEM MACCOBAsL 005 BeUjeCmea 8 CMecuU.
Penrenue 3a1a4 Ha ¢ y4acTHEM CMECH BEILIECTB.
Pewenue kombunuposanuvix 3adau ¢ yuacmuem cmecu eujecms.
Penrenue 3aa4 Ha 3JEKTPOJIU3 C HHEPTHBIMHU DIICKTPOIAMHU.
Cocmaenenue ypasHeHul peakyuil S1eKmpoau3 600HbIX pACMBOPOS8 NEKMPOIUMOE ¢ UHEPMHBIMU 21eKmpooamu. Pewenue 3adau na
NEKMPONU3 C UHEPMHBIMU ILEKMPOOAMU.
Pemenue 3a1a4y Ha AICKTPOIH3 C HHEPTHBIMU JIEKTPOIAMHU.
Pewenue komOuHUpoBanuvix 3a0ay Ha S1EKMPOIU3 C UHEPMHBIMU ILEKMPOOAMU.
Pemenwue 3a1a4 Ha AIEKTPOIIH3 C PACTBOPUMBIM aHOJIOM.
Cocmaenenue ypasneHuil peakyuil 31eKmpoau3a 600HbIX paAcmeopo8 NeKmpOoIuma ¢ pacmeopumbim anooom. Pewenue 3a0au na s1ekmponus ¢
PACMBOPUMBIM AHOOOM.
Penrenue 3a1a4 Ha MIIaCTUHKY.
Bzaumooeiicmseue memannos c pacmeopamu coneu. [lonamue mamepuanvrozo bananca oas niacmuxu. Pewenue 3a0au ¢ cocmasnenuem
MAmepuarbHo20 6aiaHca NAACMUHKU.
Pemenne 3aia4 Ha IUIACTHHKMY.
Pewenue 3a0au, 6 ycnosusx komopuix Memaii He NOJHOCMbIO NPOPeAZUPO8al ¢ pAcmeopoM COJU.
Pemenne 3ai1a4 Ha TUIACTHHKM.
Pewenue kombuHuposanuvix 3a0ay ¢ yuacmuem niacmuHoK.
Pemenwie 3a1a4 Ha COOTHOIIIGHHUS YaCTUI B TOMOTEHHBIX U TeTEPOTCHHBIX CHCTEMaX.
Coommuowenus yacmuy (amomos, MOLEeKyJl, UOHO8 U M.0.) 8 20MOSEHHbIX U 2eMePO2eHHbIX CUCEMAX (Pacmeopax, meepobix u 2a3000paA3HbIX
cmecsx). Pewenue 3a0au ¢ ucnonvzosanuem nOHAMUSL «<MACCOBASL 00/ DJIeMEHMA 8 CMECUN.
Perenue 3a1a4 Ha COOTHOIIIEHUS YaCTUI] B TOMOTEHHBIX M T€TEPOT€HHBIX CUCTEMAX.
Pewenue 3a0au na coomnoutenue yucia amomos 08yx pasHulX 1eMeHmO8 Ul HOHAMUSL «(MOTbHAS OOJIY.
Pemenwuie 3a1a4 Ha COOTHOIIIEHHUS YaCTUIl B TOMOTE€HHBIX U T€TEPOTCHHBIX CUCTEMAX.
Pewenue 3a0ay na o6vemubvle coomnouieHus (06vemMuas 0oas u op.).
Pemenrie KOMOMHUPOBAHHBIX 3a]1a4.
Pewenue kombunuposanuwlx 3a0au, 8 ycio8usx KOMopvix peazupyoujee euecmso pazoeiuu Ha 06e Koidwvl (Ha 08e HepasHble Yacmi).
Pemenrie KOMOMHUPOBAHHBIX 3a7a4.
Pewenue kombunuposanmvix 3a0au, 8 yCio8usx KOMopvlx CMeuansvl 086a muna 3a0ay.
Pemenrie KOMOMHUPOBAHHBIX 33]1a4.
Pewenue kombunuposanuvix 3a0au, 8 yCio8Usx KOMOPvlX CMeUansvl 086a muna 3a0ady.



XuMHUYecKHe CBOICTBA HEOPraHMYECKUX BeleCTB.

CocraBiieHre ypaBHEHUH peaklnii THIPOInu3a HEOPTaHUYECKUX COSAMHEHUH.

THonsamue «euopoausy. I'uoponus bunaproix coeounenuil. I uoponus conei. Ionsmue «cpeda pacmseopa conuy. Cocmasgnenue ypasHeHuil
peaxkyuii 2u0poau3a coietl u OUHAPHLIX COeOUHEHULL.

CocraBiieHHEe ypaBHEHUN XUMUYECKUX PEAKIUI 10 XMMUYECKUM CBOMCTBAM HEOPTraHUYECKUX COCIUHEHUM.

Cocmasnenue ypasHeHull XuMu4eckux peakyutl N0 ONUCAHUIO NPOUCXOOAUUX 83AUMOOeCMBUL HeopeanuyecKux coedunenuil (32 3adanue EI'D
no Xumuu,).

CocraBiieHre ypaBHEHUN XUMUYECKUX PEAKIUil 0 XUMUYECKUM CBOMCTBAM HEOPTaHHUUECKUX COCTUHEHHM.

Cocmasnenue ypasHeHull XuMu4ecKux peakyutl no ONUCaAHuI0 NPOUCX00AUUX 83AUMOOECMBULL HeopeaHUuyecKux coeounenul (32 3adanue EI'D
no xumuu)

Pemenne nenodyex ypaBHEHUN XUMUYECKUX PEAKIMM C Y4aCTUEM HEOPTraHUYECKUX COCIMHEHUM.

Cocmasnenue ypagHeHull XuMUuecKux peakyuti no 3a0aHHOU YenouKu npespaujeHull.

Pemenne nenodex ypaBHEHUN XUMUYECKUX PEAKIMM C Y4aCTHEM HEOPTraHUYECKUX COCIHHEHUM.

Cocmasnenue ypagueHull XuMUueckux peakyuti no 3a0aHHOU YenouKu npespaueHull.

Pemenue skcriepuMeHTaIBHBIX 33124 110 PACIIO3HABAHUIO HEOPTAaHMUYECKUX COSIMHEHHM.

Peaxmuevl na kamuonsl u anuonvl. Mnoukamopwl: 1akmyc, Memuiopanaic, genorgpmaneun. Peuienue 3KkcCnepumeHmanbHuix 3a0ay no
PACNO3HABANHUIO HEOP2AHUYECKUX COeOUHEHUIL.

OKHCINTEIBLHO-BOCCTAHOBUTEIbHBIE PEaAKIINHU.

THUHUYHBIE OKUCIUTEIN U BOCCTAHOBUTEIH.

Tonsimus «cmenenb OKUCIEHUS», KOKUCIUMENbY, «goccmanosumensy. [lpumepvl munuynvlx okucaumenel u eoccmanosumeneil. Onpeoenenue
nO cmenenu OKUCIEHUsL dNEMEHMA 8 COCOUHEHUU KAKUE CBOUCMBA OKUCIUMENbHbLE UTU B0CCHAHOBUMETbHbIE MOICEM NPOSBISMb OAHHOE
coeounenue.

CocraBieHrne OKUCIUTEIHHO-BOCCTAHOBUTENBHBIX PEAKIUH.

Cocmasnenue 21eKmMpoHHO20 bananca 0Jisi OKUCIUMETbHO-80CCMAH0BUMENbHLIX peakyull. Paccmanosku ko @uyuenmos 8 ypasneHusx
peaxkyuil no 31eKmpOHHOMY OANaHCY.

CocTaBJIeHHE OKUCITHTEIHbHO-BOCCTAHOBUTEIBHBIX PEAKITUH.

Cocmasnenue oKUCIUMENbHO-80CCMAHOBUMENLHBIX PeAKYULL C YUacmuem 8eujecms U3z npedioHCeHH020 CRUCKA U YO0BemE0PAIOUWUX 3a0AHHbIM
NPUBHAKAM XUMUYECKOU PeaKyuu.

CocTraBlieHHEe OKUCIUTEIHHO-BOCCTAHOBUTEIIBHBIX PEAKIIHH.



Cocmagnenue OKUCIUMENbHO-80CCMAHOBUMENbHBIX PEAKYULL C YUACTUEM 8eecm8 U3 NPedslONCEHHO20 CNUCKA U YO0BIeMBOPAIOUUX 3A0AHHBIM
NPUSHAKAM XUMUYECKOU peaKyuu.

OKHUCIINTENFHO-BOCCTAHOBUTEIILHBIC PEAKIIUU B OPTaHUYECKONH XUMUH.

OKucIUmenbHO-60CCMAHOBUMENbHbLE PEaKYUU ¢ YUACMUeM OpeaHuiecKux 8euecms: aikaHos, aikeHo8, AIKUHO8, CNUPMOS, alb0e2ud08.
CocraBiieHUE OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUN C yYaCTHEM OPTaHUYECKUX BEIICCTB.

Cocmaegnenue OKUCIUMENbHO-60CCMAHOBUMENbHBIX PEAKYULL C YYaACmuemM OpeaHuyecKux geujecms. Paccmanoska koagguyuenmos memooom
EKMPOHHO20 banauca.

CocraBiieHHEe OKUCIIUTEIHHO-BOCCTAHOBUTEIIBHBIX PEAKITNI ¢ Y4aCTHEM OPTaHUYCCKUX BEIIECTB.

Cocmagnenue OKUCIUMENbHO-80CCMAHOBUMENbHBIX PEAKYULL C YUacmuem opeanudeckux seujecms. Paccmanoska koaguyuenmos memooom
EKMPOHHO20 banauca.

Hrorosoe 3ansaTue.

beceoa na memy «Xumusi u mos 6yoywasn npogeccusny.

Pe3ysibTaThbl 0CBOEHHS KYpCa BHEYPOUHO /1eSITeIbHOCTH
Juynocmmnuie:
e UYBCTBO F'OPAOCTH 32 POCCUICKYIO HAYKY, TYMAHU3M, ITOJIOKHUTEIbHOE OTHOLIEHUE K TPYY, LEIEeYCTPEMICHHOCTS;
e TOTOBHOCTb K OCO3HAaHHOMY BbIOOpY JajibHEHIIei 00pa3oBaTenbHOI TpaeKTopuy;
e YMEHHE YIpPaBJIATh CBOEH MO3HABATEIbHON JEATENBbHOCTHIO.
Memanpeomemnmnuie:
e HCHOJH30BAHWE YMEHHI U HABBIKOB PA3IMYHBIX BUJIOB MTO3HABATEILHON eI TEIHbHOCTH, IPUMEHEHNE OCHOBHBIX METOJIOB ITO3HAHHUS
(cucteMHO MH(OPMAITMOHHBIN aHAIN3, MOJICIIMPOBAHUE U T. J.) Al U3YUEHUS PAa3IMUHBIX CTOPOH OKpY’Karollel 1eHCTBUTEIbHOCTH;
e  HCIOJIb30BaHHE OCHOBHBIX HHTEIUIEKTYaJIbHBIX ONepaluil: popMyIupoBaHuE THIIOTE3, aHAJIU3 U CUHTE3, CpaBHEHUE, 000011IeHuE,
cucTeMaTHU3als, BbIIBICHHE IPUIMHHO-CIEICTBEHHBIX CBsI3€l, TOUCK aHAJIOTOB;
e yYMEHHE IeHepUPOBATh UICH U ONPEIEIISATh CPEICTBA, HEOOXOANMBIE ISl MX Pean3alny;
e yYMEHHUE ONPEIENATh LEIH U 337a4H eTeIbHOCTH, BEIOMPATh CPEACTBA pealn3alliy 1eJe U MPUMEHATh UX Ha MPaKTHKE;
e yYMEHHE CAMOCTOSTEIHHOTrO MPUOOPETEHHS HOBBIX 3HAHUI, aHAJIN3a M OIICHKH HOBOM MH(OpMAINH;
e  HCHOJB30BAHUE PA3TMUYHBIX UCTOUYHUKOB JUIs OJTy4eHUs! PU3NUECKON nHpopMaluy, TOHUMaHUE 3aBUCUMOCTHU COAEP KaHUs U (POPMBI
MpeCTaBICHUS WHPOPMAIIUH OT IIeJiei KOMMYHHUKAIIH U aJipecaTa.
IlIpeomemmnuie:
Buinycknux nayuumcsi:
e  AHAJIM3MPOBATH XUMHUECKHUE SBIICHMUS;
e TIPOTOBapUBAaTH PEIICHUE;



aHAJIM3UPOBATH MOTYYCHHBIN OTBET;
KJ1acCU(UIIUPOBATh MPEUIOKEHHYIO 33134y,
COCTaBJIAITh MPOCTEHIINE 3a7auu;

MOCJICA0BATCIIbHO BBITIOJHATE U IIPOrOBAPHUBATD 3TAIlbl PCIICHUA 3aa4YN cpeﬂHeﬁ TPYAHOCTH,

BBIOMpATh PallMOHANIBHBIN CIIOCOO pelIeHUs 3a/1a4H;
penate KOMOMHHPOBAHHBIC 3a/1a4H;

peiaTh HECTAHAAPTHLBIC 3aa4M, UCITIOJIb3Yys CTAHAAPTHBIC aJITOPUTMBI U Ha6op IIPUEMOB, UCIIOJIB3YEMBIX B MATEMATHUKCE,
BJIAACTDH pa3JIMYHBIMU MCTOJaMH PCIICHUSA 3a/la4: aHAJIUTUYCCKUM, I‘pa(bI/ILICCKI/IM, SKCIICPUMCHTAJIbHBIM U T.[.;

BJIaACTb MECTOAAMH CAMOKOHTPOJIA U CAMOOLCHKH.

Bbll’lyCKHuK noJiyuyunm 603MOHCHOCNIb HAYYUMbCA!
PaCIupPpUTh 3HAHUA 00 OCHOBHBIX AJIrOpUTMax PCIICHUA 3a/lad, Pa3JIMYHbIX MCTOAAX U IIpUCMaxX pCHICHUA 3a1a4.

Ha u3zyuenue gannoro kypca orsoautcst 68 yacos: 34 yaca B 10 u 34 yaca B 11 kmacce.

TemaTH4eckoe NJIAHUPOBAHME

10 kJacc
Ne | Tema Teopust IIpakTuka | Bcero 20P/HOP
/1
Pa3znen 1. PacueTHble 3a7a4mn. 3 10 13 DokcBOpA
Hudoypox
https://resh.edu.ru/subject/29/10/
1 Pemrenue 3a1a4 ¢ HCHOIB30BAHUEM MACCOBOM JIOJIM XUMHUUYECKUX 1 https://resh.edu.ru/subject/29/11/
DJIECMCHTOB NJIN UX MACCOBBIX U KOJIMYCCTBCHHBIX COOTHOIHeHI/Iﬁ
B COEIMHEHHUH.
2 Pacuer MaccoBOM JOIM COEIUHEHUS B CMECH. 1
3 PacueT MaccoBOU TOIM COSTUHEHUS B CMECH. 1
4 Brrurcnenue MaccoBoil 10711 BellecTBa B pacTBOPE. 1



https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/11/

Brrancnenune maccoBoit J0JIM BEIICCTBA B paCTBOPCE.

6 PacueTHble 3a1a41 110 ypaBHEHUIO XMMUUYECKON peaKkuy ¢
UCIIOJIb30BAHUEM MACCOBOM JTOJIM PaCTBOPEHHBIX BEIIECTB.

7 PacueTHble 3a1a41 10 yPaBHEHUIO XMMUUYECKON peaKkiuy ¢
MCII0JIb30BaHUEM MAacCOBOM J10JIM BELIECTBA B CMECH.

8 PacueTsl 00bEMHBIX OTHOIIEHUH ra30B MPH XUMUYECKHX
peaKImsX.

9 | Pacuers TemoBoro 3¢ dekra peakuuu.

10 | PacuerHble 3a/1auu C UCIIOJIb30BAHHEM MacCOBOU J0JIM MIPOAYKTA
PEaKIH OT TEOPETUIECKHA BO3MOKHOTO.

11 | PacuerHble 3a7auu ¢ UCIOIB30BAHUEM OOBEMHOM J10JIU
IPOAYKTa PeaKkIMH OT TEOPETUYECKH BO3MOKHOTO.

12 | Pacuer komu4ecTBa BENIECTBA, MACCHI T 00BbEMa MPOTyKTa
PEaKIIMHU, €CIM OJIHO BEILIECTBO JaHO B U30bITKE.

13 | Pacuer koiMuecTBa BelIeCTBA, MACChl MIIM 00beMa MPOJTyKTa
PEaKIH, €CITU OHO BEIIECTBO IaHO B U30BITKE.
Paznes 2. BeiBoa ¢opMyJ1 OpraHu4ecKux BelecTsB.

14 | BeiBoa (popMysIbl OpraHMUECKOI0 BEIIECTBA 10 OTHOCUTEIHHON
IUIOTHOCTH BEILIECTBA.

15 | BeiBoa hopMyIibl OpraHUYECKOro BEIECTBA IO OTHOCUTEIBHOM
TUTOTHOCTH BEIIECTBA.

16 | BeiBoa hopMysibl OpraHNYECKOToO BEIECTBA IO MACCOBBIM




JOJIAM XUMHUYCCKUX 3JICMEHTOB.

17 | BeiBog opmysibl OpraHMYECKOro BellecTBa 0 MacCOBBIM
JI0JIIM XMMHUYECKUX 3JIEMEHTOB.

18 | BeiBoa popMysibl OpraHMUECKOro BEIIECTBA MO MPOIYKTaM €ro
CrOpaHHSL.

19 | BeiBoa popmysibl OpraHMUECKOTo BEIIECTBA MO MPOIYKTaM €ro
CrOpaHHsL.

20 | BeiBog opmMyIibl OpraHUYECKOro BEIIECTBA MO0 Macce
YYaCTBYIOIIMX BEIIECTB B XUMUYECKOU PEAKIUH.
Pa3nen 3. XuMuyeckue cBOiicTBa OPraHMYeCKUX BelleCTB.

21 | CocraBneHue ypaBHEHUH XUMUYECKUX PEAKIIMNA IO XUMUYECKUM
CBOICTBaM aJKaHOB.

22 | CocraBieHHe ypaBHEHUH XUMHUYECKUX PEAKIIMNA TI0 XUMUYECKUM
CBOICTBAaM aJIKEHOB.

23 | CocraBneHue ypaBHEHUN XUMUYECKUX PEAKIIMNA O XUMUYECKUM
CBOICTBaM AJIKUHOB.

24 | CocraBieHHe ypaBHEHUH XUMUYECKUX PEAKIIMNA 0 XUMUYECKUM
CBOICTBaM apEHOB.

25 | CocraBieHHe ypaBHEHUH XUMHUECKUX PEAKIIMNA 0 XUMUYECKUM
CBOICTBaM CIIUPTOB U (HEHOJIOB.

26 | CocraBneHre ypaBHEHUH XUMUYECKUX PEAKIIMNA IO XUMUYECKUM

CBOMCTBAM ajlbJIETUIOB 1 KETOHOB.




27 | CocTaBieHue YpaBHEHUH XUMHUYECKUX PEAKIUH 110 XUMUYECKUM 1
CBOICTBaM KapOOHOBBIX KHCJIOT.
Paznen 4. 'eneTnyeckasi cBA3b KJIaCCOB OPraHMYeCKUX 2 3 5
BelllecTB.

28 | CriocoObl OTy4eHUs YIIIEBOIOPOIOB. 1

29 | CriocoObI OTydeHUsT KUCIOPOICOAEPIKAIIMX OPTaHHIECKUX 1
BEILIECTB.

30 | Pemenue nemnodex ypaBHEHHI XUMHYECKUX PEAKIHMH C y4aCTHEM 1
OPraHUYEeCKUX COCTUHECHUM.

31 | Pemienue nemnodex ypaBHEHHH XUMHYECKUX PEAKIMH C y4aCTHEM 1
OPraHUYEeCKUX COCTUHECHUM.

32 | Pemrenue sKcriepuMEHTAITBHBIX 3a]1a9 IO PACIIO3HABAHUIO 1
OpPraHUYECKUX BEIIECTB.
Pasnean 5. [Ipodopuenranus. 2 0 2

33 | [Ipodeccun, Tpedyromnme XUMHUUECKUX 3HaHUM. 1

34 | IIpe3eHTanyst KOHKYPCOB M OJMMITNAJ [0 XUMUH. 1
HUTOI'O: 10 24 34

11 kaacc




Ne | Tema Teopus, yac | [Ipaktuka, | Bcero, O0P/11IOP
/o qac qac
Pa3nen 1. KomOnHupoBaHHbIe 3a/1a4H. 8 12 20 DokcBOPA
HNudoypox
1 Pentenue 3aJ1a4 C UCIIOJIb30BAHHUEM ITOHATUA 1 https://resh.edu'ru/subiect/zg/lo/
«pacTBOPUMOCTD. https://resh.edu.ru/subject/29/11/
2 Pemrenue 3amad ¢ MCHOJIB30BAHUEM ITOHSITHS 1
«PacTBOPUMOCTB».
3 Pemenure 3a1au Ha HEMOJIHOE Pa3/I0KEHNE BEILIECTB. 1
4 Pemenure 3a1au Ha HEMOJIHOE Pa3/I0KEHNE BEILIECTB. 1
5} Pemenue 3agau ¢ yyactuem KpuCTaLIOTUAPATOB. 1
6 Pemenue 3agau ¢ yyactuem KpuCTaLIOTUAPATOB. 1
7 Pemenue 3aay Ha ¢ yyacTUEM CMECH BEILIECTB. 1
8 Pemenue 3aga4 Ha ¢ yyacTreM CMECH BELIECTB. 1
9 Pemenne 3a1a4 Ha JIEKTPOIIN3 C MHEPTHBIMU JIEKTPOJAAMM. 1
10 | Pemenue 3a7a4 Ha SIEKTPOIU3 C HHEPTHBIMU AJIEKTPOIAMHU. 1
11 | Pemenue 3a1au Ha 3JIEKTPOIU3 C PACTBOPUMBIM aHOJOM. 1
12 | Pemenne 3a7a4 Ha IUNIACTUHKH. 1
13 | Pemienue 3aa4 Ha MJIACTUHKU. 1
14 | Peurenue 3a7a4 Ha IIACTUHKH. 1



https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/11/

15

Pemrenne 3aa4 Ha COOTHOICHHUA YaCTHIL] B TOMOI'€CHHBIX U
TCTCPOTCHHBIX CUCTECMAX.

16 | Pemrenue 3ama4y Ha COOTHOIIEHUS YAaCTHUI[ B TOMOT'€HHBIX U
reTEePOreHHBIX CUCTEMAX.

17 | Pemrenune 3amay Ha COOTHOIIEHHUS YaCTUIl B TOMOI€HHEBIX U
FEeTePOreHHBIX CUCTEMAX.

18 | Pemenne KOMOMHUPOBAHHBIX 3a/1a4.

19 | Pemenne KOMOMHUPOBAHHBIX 3a/1a4.

20 | Pemenne KOMOMHUPOBAHHBIX 3a7a4.
Pa3nen 2. XuMu4yeckue cBOiiCTBa HEOPraHUYECKUX
BeIeCTB.

21 | CocraBrneHue ypaBHEHHI peakuii THIPOIH3a
HEOPTraHWYECKUX COCTMHECHHI.

22 | CocraBrneHue ypaBHEHUI XUMUYECKIX PEAKITHi 10
XAMHYECKUM CBOMCTBaAM HEOPTaHUYECKUX COCIMHEHUN.

23 | CocraBrneHue ypaBHEHHI XUMUYECKUX PEAKITHi 10
XAMHYECKUM CBOMCTBaAM HEOPraHUYECKUX COCTMHEHUM.

24 | PemeHue 1ernovex ypaBHEHH XUMUYECKUX PEAKIHIA C
y4acTHEM HEOPraHMYECKUX COCIMHEHUM.

25 | PemeHue nernodex ypaBHeHHI XUMUYIECKUAX PEAKITHIA C
y4acTHEM HEOPraHMYECKUX COCIMHEHUM.

26 | PemeHune SKCTIepIMEHTATBFHBIX 32144 IO PACIIO3HABAHHIO




HEOPTraHUYCCKUX COGﬂHHeHHﬁ.

Pa3znen 4. OKHCIUTEIBHO-BOCCTAHOBUTEIbHBIE PEAKIIUH. 2 6 8
27 | TunuyHbIC OKUCIUTEIN U BOCCTAHOBUTEIIH. 1
28 | CocraBneHne OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIIHIH. 1
29 | CocraBieHHE OKUCIUTEIFHO-BOCCTAHOBUTEILHBIX PEAKIIHIA. 1
30 | CocraBneHHE OKUCIUTEIHFHO-BOCCTAHOBUTEILHBIX PEAKIIHIA. 1
31 | OKHCAUTENFHO-BOCCTAHOBUTEIIbHBIC PEAKIMH B Oprannyeckon | 1
XUMHH.
32 | CocraBieHHE OKUCIUTEIFHO-BOCCTAHOBUTEILHBIX PEAKIIHIA C 1
y4acTUEeM OPTaHMYECKHUX BEIIECTB.
33 | CocraBneHHe OKUCIUTEIFHO-BOCCTAHOBUTEIILHBIX PEAKIIHIA C 1
y4acTUEeM OPTaHHYECKHUX BEIIECTB.
34 | UroroBoe 3aHsTHE. 1
HUTOI'O 12 22 34




