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MNOACHUTEJIbHAS 3AIINCKA

[TporpamMma 1o XMMUHU Ha yPOBHE CPEAHEr0 00IIero oopa3oBaHus pa3padoTaHa Ha OCHOBE:

Ha OCHOBE CIEAYIOIUX TOKYMEHTOB:

- ®enepanbHblil 3aKoH 0T 29.12.2012r. Ne273-D3 «O06 obpazoBanuu B Poccuiickoii @enepanuny;

- O®epepanbHbi 3akOH O BHeceHWH wu3MeHeHH B D3 «0O0 obOpazoBanuu B Poccuiickoit
®enepanun» Ne 618 — D3 ot 19.12.2023r.

- DenepanbHas obOpazoBarenbHas nporpamma COO, yTBepkaeHHas MpPHKa3oM MUHHCTEpPCTBA
npocsemenust PO Ne 371 ot 18.05.2023r.;

- [Ipukaz Ne 732 ot 12.08.2022r. «O BHeceHMHM W3MEHEHUH B (pepepanbHbIN ToCcyaapCTBEHHBIN
obpazoBarenbubiii cTangapt COO, yrBepxkaeHHbI npukazoM MOuH P® ot 17.05.2012r. Ne 413»;

- [Ipuxaz MOwuH Pecriy6nmku Bypsitus Nel1116 ot 21.08.2023 «O6 yrBepkaeHrnn MeTOaMUeCKuX
pexkoMeHmanuii 1o pa3paboTke y4eOHOro TIuTaHa JuIs 00ImeoOpa30BaTEIbHBIX —OpraHU3alui
Pecny6nuku Bypsitusi» Ha OCHOBE (pefiepanbHOTO YIeOHOTO TIaHay;

- CaulluH 1.2 3685-21 «l'urueHuveckre HOPMATUBBI M TPeOOBaHUS K OOECIEUEHUIO
0e30macHOCTH U (UiM) OE3BPEIHOCTH Ui YeloBeKa (PaKTOPOB CPEeAbl OOMTAHMS, YTBEPKICHHBIMU
MOCTaHOBJIEHHEM [ J1aBHOTO TroCyAapCTBEHHOTO caHUTapHOro Bpaua Poccuiickoit ®enepauuu oT
28.01.2021r. Ne2, neiicrBytomumu 10 1.03.2027r., u canutapusiMu npaBuiamu CIT 2.4. 3648-20
«CaHUTapHOANAEMHUOJIOTUYECKHE TPEOOBAaHUS K OpPraHU3allM¥ BOCIUTAHUS U OOyYEHHUs], OTJbIXa U
03JIOPOBJICHUS JCTEH U MOJIOJICKN», YTBEPKICHHBIMUA MTOCTAHOBJIICHUEM [ JTaBHOTO TOCYAapCTBEHHOTO
canutapHoro Bpaya Poccuiickoit ®enepaunn ot 28.09.2020r. Ne28, neiicrByromumu a0 01.01.2027r.;

- Ilpuka3 MunucrepctBa mnpocsemieHuss Poccun ot 21.09.2022r. Ne858 «OO6 yTBepxkaeHue
denepanbHOTO TepeyHsl Y4eOHUKOB, JOMYIIEHHBIX K HMCIOJIb30BAHUIO MPU peaTu3alii HMEIOIINX
TOCY/IapCTBEHHYIO aKKPEAUTAlMI0 O00pa30BaTENbHBIX MPOTPaMM OCHOBHOTO OOIIEro, CpeaHero
oOmiero o0pa3oBaHUS OpraHU3AIUSMHU, OCYIIECTBISIONIMMU OOpPa30BATENbHYIO NEATEIbHOCTh U
YCTaHOBJICHHSI MPEACTHFHOTO CPOKA HCIIOIH30BAHUS HCKITIOUEHHBIX YYEOHUKOBY;

- Ilpuka3 Munnpocsemenus Poccum Ne 119 or 21.02.2024r. «O BHECEHMM H3MEHEHMH B
npuwiokenuss Nel m Ne2 x mnpukasy MunnpocBemienust Poccun ot 21.09.2022r. Ne 858 «OO0
yTBEpXKJIeHHE (PeAepaTbHOTO MEePeUHs YYeOHUKOB, JOMYIIEHHBIX K MCIOJIb30BAHUIO MPU peaTH3allin
UMEIOUINX TOCYAApCTBEHHYIO aKKpEIUTAlMI0 OOpa30BaTEIbHBIX IPOrpaMM OCHOBHOIO OOILEro,
CpemHero  o0miero  00pa3oBaHUs  OpPraHU3ANMIMH, OCYIISCTBISIONIMMH  00pa30BaTEIbHYIO
JESTENIbHOCTh M YCTAHOBJICHHSI MPEACITFHOTO CPOKA MCIIOIH30BAHMS HCKITIOUEHHBIX YUCOHHKOBY,

- [Ipuka3z MunucrepctBa npocsenieHus PO ot 4 oktsa6pst 2023 1. Ne 738 "O06 yTrBepkaeHun
denepanbHOTO MepeyHs AIEKTPOHHBIX 00pa30BaTEIbHBIX PECYPCOB, AOMYIIEHHBIX K HCIOIH30BAHHIO
MpU  peau3alii  HMEIONMUX TOCYJapCTBEHHYIO aKKPEIUTAIMI0O 00pa30BaTENbHBIX IMPOTPaMM
HAYaJIBHOTO 00IIEero, OCHOBHOTO O0IIIEro, CpeHero odmiero oopazoBanus';

- OOIT COO MBOY «basuaroabsckas COILly;

- YcraB MBOY «basaronsckas COIlly;

XuMuyeckoe oOpa3oBaHHE, MOMy4aeMO€ BBIMYCKHHKaMH 0011e00pa3oBaTeNbHON OpraHU3aIlii,
ABIIIETCS HEOThEMJIEMOM dYacTblo HMX 00pa3oBaHHOCTH. OHO CHIYKUT 3aBEpUIAIOIIMM STaloM
pealiM3allud Ha COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIIOUEBBIX IIEHHOCTEH, MPHUCYIINX
[EJIOCTHOW CHUCTEME XHWMHUYECKOTO O0pa30BaHMsA. OTH IEHHOCTH KAacaloTCs IIO3HAHUS 3aKOHOB
npupobl, (HOPMHUPOBAHKSI MHUPOBO33PEHUS] W OOIIEH KYIbTYphl YEIOBEKAa, a TaKKE JKOJIOTHYECKU
000CHOBAHHOTO OTHOILIEHHS K CBOEMY 3/I0pOBbIO M MPHUPOAHOMN cpere. Peanusyercs xumuueckoe
oOpa3zoBaHHe OOYyYalONMIUXCS HA YPOBHE CpeIHEro ooOmero oOpa3oBaHHS CpPEACTBAMU Yy4eOHOTO
npeaMera «XUMUs», COJIepKaHUE U MOCTPOCHHE KOTOPOTO OMpPEENICHbl B MporpaMme Mo XUMHUU C



yu€ToM crneuu(PUKd HAyKH XUMHUU, €€ 3HAYeHHUsS B MO3HAHUM NPUPOJBI U B MaTepUATbHON KU3ZHU
oOuiecTBa, a Takke € y4yéToM OOMMX IeJed M IPUHLUIIOB, XapaKTEPU3YIOIIMX COBPEMEHHOE
COCTOSIHME CUCTEMBI CpeiHero odiero oopazoanus B Poccuiickoit deneparumu.

XUMHS Kak 3JEMEHT CHCTEMbl E€CTECTBEHHBIX HAayK HrpaeT ocoOyl0 pojib B COBPEMEHHOM
IUBUJIM3AIlMH, B CO3/IaHUU HOBOM 0a3pl MaTepualbHOM KyabTyphl. OHa BHOCHT CBOW BKJIAJ B
(dopMHpOBaHHE PAMOHAIBHOTO HAYYHOT'O MBILIUICHUS, B CO3JaHUE IIEIOCTHOTO IMPEACTABICHHUS 00
OKpY’KaloIIeM MUpE KaK O €IUHCTBE MPUPO/IBI U YEIIOBEKa, KOTOpoe (POPMHUPYETCSI B XUMUHU Ha OCHOBE
IIOHUMAaHUsl BEIIECTBEHHOIO COCTaBa OKPYKAIOIIETO MHpPA, OCO3HAHUS B3aUMOCBA3U MEXKIY
CTPOEHHEM BEILIECTB, X CBOMCTBAMH U BO3MO>KHBIMU 00JIACTSMU TPUMEHEHUS.

TecHO B3aMMOAEWCTBYS C JIPYrMMH €CTECTBEHHBIMM HayKaMH, XUMHS CTajga HEOThEMJIEMOM
YaCThI0 MHUPOBOHM KyJIBTYpHl, HCOOXOAMMBIM YCJIOBHEM YCIICUIHOTO TPYyAa M XKHU3HH KaXIO0TO WieHa
obOmiectBa. CoBpeMeHHass XMMHUS KaK HayKa CO3HJaTelbHas, KaK HayKka BBICOKMX TEXHOJIOTUH
HaIpaBlieHAa HA PELICHHE TNI00ANBHBIX MPOOJIEeM YCTOWYMBOTO Pa3BUTHS YEIOBEUECTBA — CBHIPHEBOIA,
DHEPTeTUYECKOM, MUIIEBON, IKOJIOTHYECKON 0€30IaCHOCTH M OXPaHbI 310POBbSI.

B cooTBeTcTBUM ¢ OOIIMMHU TENISIMHA ¥ TIPUHIIMIIAMU CPEAHETO 00IIero 00pa3oBaHUs COACPKAHKE
npenmeta «Xumus» (10—11 kinaccel, 6a30BbIl ypOBEHb U3YUEHUS) OPUEHTHUPOBAHO NMPEUMYIIECTBEHHO
Ha  OOUICKYyNbTYpHYIO MOJATOTOBKY OOy4YalomUXCs, HEOOXOAUMYID UM [UIsl  BBIPAOOTKHU
MHUPOBO33PEHUYECKUX OPUEHTHPOB, YCIEUIHOIO BKJIIOYEHHS B JKHU3Hb COLIMYMa, MPOJOJIKEHUS
00pa30BaHMs B pa3IMYHbIX 00JIACTSIX, HE CBSI3aHHBIX HEMIOCPEACTBEHHO C XMMUEH.

CocTaBnsiolmuMu npeaMera «XUMHUs» SBISIOTCS 0a30Bble Kypchl — «OpraHudeckas XUMUS» H
«O01mas ¥ HeopraHW4yecKas XHUMHS», OCHOBHBIM KOMIIOHEHTOM COJEP’KaHHsI KOTOPBIX SIBIISIOTCS
OCHOBBbI 0a30BOM HayKH: CHCTE€Ma 3HAHUU 10 HEOPraHWYECKOM XMMHHU (C BKIIOUYEHHEM 3HAHUM W3
oOuieil XuMun) U opraHuyeckoil xumuu. PopMuUpOBaHUE JAHHOW CHUCTEMbl 3HAHMW NPU U3Y4YEHUU
npeaMera o0ecrneunBaeT BO3MOXKHOCTh PAacCMOTPEHMsST BCEr0 MHOTrooOpas3Hsi BEIIEeCTB Ha OCHOBE
OOIIMX MOHATUH, 3aKOHOB U TEOPUIA XUMUHU.

Crtpykrypa comepxanusi KypcoB — «Opranuueckas xumusi» u «O011as 1 HeopraHuueckas XuMus»
chopMUpoBaHa B MpOrpamMme MO XMMHUU Ha OCHOBE CHCTEMHOrO IMOJAXO0Jla K M3YyYEHHIO0 Y4eOHOro
Mmarepuaja U OOyCJIOBJIE€Ha HCTOPUYECKHM OOOCHOBAaHHBIM pA3BUTHUEM 3HAHUN Ha ONpPENENEHHBIX
TEOPETUYECKUX YPOBHAX. Tak, B Kypce OpraHM4eCKOd XMMUU BELIECTBA PACCMATPUBAIOTCS HA YPOBHE
KJIACCUYECKON TEOPUU CTPOEHHUSI OPraHMYECKUX COEIMHEHMH, a TaKKe Ha YPOBHE CTEPEOXUMHUECKHUX
U DJIEKTPOHHBIX IMPEICTaBICHUIN O cTpoeHuH BelecTB. CBeAeHHs] 00 MU3y4aeMbIX B Kypce BellecTBax
JIAI0TCS B Pa3BUTHU — OT YIJIEBOAOPOAOB /10 CIOKHBIX OMOJIOTHUECKH aKTUBHBIX cOoeMHEHUH. B Kypce
OpraHMYecKOil XHWMHUHU TIOJY4aloT pa3BUTHE COOPMHUPOBAHHBIE HA YpPOBHE OCHOBHOTO OOIIETO
o0pa3oBaHHUsl TIepBOHAYaJbHbIE MPEJICTAaBICHUS O XHUMHUYECKOM CBsI3M, KiIacCU(PUKAIIMOHHBIX
MpU3HAKaX BEIECTB, 3aBUCUMOCTH CBOICTB BEIIECTB OT UX CTPOCHUSI, 0 XUMUUECKON PEaKIIHH.

[Tox HOBBIM YIJIOM 3peHUS B IpeaMeTe «XUMHU» 6a30BOT0 YPOBHS paccMaTpUBACTCS U3YUEHHBIN
Ha YPOBHE OCHOBHOTO 00IIero 00pa3oBaHUs TEOPETUUECKUN MaTepuan U (paKkTOJOTHUECKUE CBEICHUS
0 BEIEeCTBaX U XMMHUYECKOH peakiuu. Tak, B 4aCTHOCTH, B Kypce «O011ast 1 HeopraHudeckasi XUMHs»
oOydaromuMcsl MPelOoCTaBIAETCS BO3MOXHOCTh OCO3HATh 3HAUYE€HUE MEPUOAMYECKOr0 3aKOHa C
OO0IIETEOPEeTUYECKUX M METOJIOJOTHUYECKUX TO3UIHMHA, TIy0’ke MOHATh HCTOPUYECKOE H3MEHEHHUE
(GYHKIHMI 3TOTO 3aKOHAa — OT 00001atoIIeH 10 OOBSICHSIIONICH U TPOTHO3HPYIOIIEH.

Enunas cuctema 3HaHUM O BaXHEHIIMX BEHIECTBaX, MX COCTAaBE, CTPOCHUHU, CBOMCTBaX U
IIPUMEHEHNH, a TaKK€ O XMMHMYECKUX PEaKIUAX, UX CYIIHOCTH M 3aKOHOMEPHOCTSX MNPOTEKAHMS
nomnonssercd B Kypcax 10 u 11 kimaccoB aneMeHTamMu COAEpKaHus, UMEIOLUIUMH KYJIbTYPOJOTHYECKUI
U MPHUKJIAHON XapakTep. DTU 3HAHMS CIIOCOOCTBYIOT MOHMMAHHUIO B3aMMOCBSI3U XUMHH C JPYTUMHU
HayKaMH{, DPAacKpbIBalOT €€ pOjb B IO3HABATEIbHOM M NPAKTUYECKON JNEATEIIBHOCTH YeEJIOBEKa,



CIOCOOCTBYIOT BOCIUTAHUIO YBAKEHUS K MPOIECCY TBOPUECTBA B OOJACTH TEOPHH U MPAKTUUECKHUX
NPWIOKEHUH XUMHUHU, IMMOMOTAIOT BBIMTYCKHUKY OPHUEHTUPOBATHCS B OOMIECTBEHHO M JUYHOCTHO
3HAYMMBIX MPOOIIEeMax, CBI3aHHBIX C XUMHEH, KPUTHUYECKA OCMBICIIMBATh HHPOPMAIUIO W TPUMEHSTh
e€ Uil TIONOJIHGHWS  3HAHWM, pENICHUS  HMHTCIUICKTYAIbHBIX W OKCHEPHUMEHTAIBHBIX
MCCJIeIOBATENbCKUX 3a/ad. B 1enoM comepskaHue yd4eOHOTro mpenMera «XHMHS» JaHHOTO YPOBHS
U3YYCHUS OPUCHTHPOBAHO Ha (POpMHUpOBAHUE y OOYYAIOMIMXCS MHPOBO33PCHUECKONH OCHOBBHI IS
noHUMaHus (Quimocockux WACH, TAaKUX KaK: MaTepUAIbHOE €IWHCTBO HEOPTraHUYEeCKOro |
OpPraHUYECKOr0 MHUpa, 00YCIIOBIICHHOCTh CBOMCTB BEIIIECTB MX COCTABOM U CTPOSHHUEM, ITO3HABAEMOCTh
MPUPOJHBIX SBICHUN MYTEM SKCHEPUMEHTA M PEHICHUS MPOTUBOPEUYMM MEXKIy HOBBIMHU (aKTaMH H
TEOPETUIECCKIUMH TPEINOCHUIKAMH, OCO3HAHUE POJU XUMHUH B PEHICHHH JKOJIIOTUYECKUX TPoOIieM, a
TaKkKe TPoOJieM COEpeKECHHS] IHEPTeTUYCCKUX PECYPCOB, CBHIPhS, CO3MAAHHUS HOBBIX TEXHOJOTHHA U
MaTepHaIoB.

B mnane pemieHus 3ajad BOCIHMTAHUSA, Pa3BUTUA M COLMANM3AINHM OOYYAIOMIMXCS TMPUHSTHIC
IpPOrpaMMOl 1O XHWMHH IIOAXOJBI K ONPEACICHUIO COJEPKaHUsS W TIOCTPOCHHUS IpeaIMeTa
peyCMaTPUBAIOT (DOPMHUPOBAHUE YHUBEPCAIBHBIX YUCOHBIX ACHCTBHIA, UMEIONUX 0a30BOC 3HAUCHUE
JUISL  Pa3MYHBIX BHUIOB JIEATCILHOCTH: pEIICHUS MpoOJieM, IIOMCKa, aHanmu3a W 00paboTKH
uHpopMmanuy, HEOOXOMUMBIX JJI TPHOOPETCHHS OIbITa TMPAKTHYECKOH | HCCIEI0BATEIIbCKOM
JIEITEIbHOCTH, 3aHMMAIOIIIEH BaXKHOE MECTO B ITIO3HAHUU XHUMHH.

B mpakTuke mpernogaBaHus XUMUHM KaKk Ha YpPOBHE OCHOBHOTO 00IIero oOpa3oBaHMs, TaKk U Ha
YPOBHE CpeHero o0Iiero oopazoBaHus, MpU ONMPEAETICHUN COAePKATEIbHON XapaKTEepUCTUKU 1enen
W3YYEHUs TMpelMeTa HalpaBlIeHHEM TEePBOCTEIIEHHON 3HAYMMOCTH TPATUIMOHHO TPU3HAETCS
GbopMUpPOBaHHE OCHOB XUMHUYECKOW HAyKM Kak O0JIACTH COBPEMEHHOTO €CTEeCTBO3HAHUS,
MPAKTUYECKON JIEATEIHbHOCTH YeJIOBEKa W KaK OJIHOTO W3 KOMIIOHEHTOB MHUPOBOH KyibTyphl. C
METOJMYECKOW TOUKH 3PEHHUs TaKOH MOJXOJ K OINpEAeNCHHIO Iesield M3Y4eHHUs IMpeaMeTa SBIeTCs
BIIOJIHE OTIPaBIaHHBIM.

CornacHo JTaHHOUW TOYKE 3pEHUS TIIaBHBIMU IEISIMH U3YYCHUs MpeaMera «XuMus» Ha 0a30BOM
ypoBHe (10 =11 ki1.) IBISAIOTCS:

e (GopMUpOBaHUE CUCTEMBI XMMHUECKUX 3HAHUN KaK BaKHEUIIEH COCTABIISIONICH €CTECTBEHHO-
HAyYHOW KapTHHBI MUPA, B OCHOBE KOTOPOH JIC)KAT KIIFOUEBBIC TIOHATHS, (PyHTaMEHTATbHBIC 3aKOHBI U
TEOpUU XMMHH, OCBOCHHE SI3bIKA HAYKH, YCBOEHUE M MOHMMAaHUE CYIIHOCTH JOCTYIHBIX 0000IIeHnH
MHUPOBO33PEHYECKOTO XapaKTepa, 03HAKOMIICHHE C UCTOPUEH UX Pa3BUTHS U CTAHOBIICHUS;

e GopMUpOBaHHE M Pa3BUTHE TPEACTABICHUH O HAayYHBIX METOAAaX IIO3HAHUS BEIIECTB U
XUMHUYECKHUX peaKluid, HeOOXOIUMBIX JIJisi MPUOOPETEHUs YMEHUN OPHEHTUPOBATHCS B MHUPE BEIIECTB
U XUMHYECKUX SBJICHUH, HIMEIOIIUX MECTO B MPUPOJIC, B TPAKTUICCKON U TIOBCEIHCBHON KHU3HU;

® pa3BUTHE YMEHUW U CIOCOOOB ACSITENHLHOCTH, CBSI3aHHBIX C HAOIMIOACHHEM U OOBSICHEHHEM
XUMHYECKOTO IKCTIEPUMEHTA, COOJTIOICHUEM TIPABHIT 0€30MTaCHOTO 0OpaIeHUs C BEIECTBAMH.

Hapsiny ¢ oTtuM, coaepikareibHas XapaKTepUCTHKA IeJIed W 3aJad HW3YYCHHsS TNpeaMeTa B
mporpaMMe MO0 XMMHUHU YTOYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUU C HOBBIMU MPHOPUTETAMHU B
cucteme cpemHero obmiero oOpasoBanus. CeroiHs B TpemojaBaHUM XUMHUU B OONbBIIEH CTENeHU
OT/A€TCS TMPEANOYTCHHE MPAKTUICCKOW KOMITOHEHTE COJIep)KaHUsl OOydeHHWs, OpPUSHTHPOBAHHOW Ha
MOATOTOBKY BBITYCKHUKA 00IIe00pa30BaTeIbHON OpraHW3aIliy, BIAICIOIIET0 He HA0OpOM 3HAHUH, a
(GYHKIIMOHATBHOW TPAMOTHOCTBIO, TO €CTh CIIOCO0AMH M YMEHHSIMH aKTHBHOTO TMOJIyUYEHUsI 3HAHUH U
MPUMEHEHUS UX B PEATbHOU JKU3HH ISl PEIICHUS TPAKTUIECKHX 3a7ad.

B cBs3u ¢ 3TUM TpH M3YYEHHH TIpeaMeTa «XUMUsS» JOMHUHHUPYIOIIEEe 3HAYCHUE MPUOOpETaroT
TakHe 1eJIM U 3a7a4H, Kak:



amanrtanys oOyJaromMXcst K YCIOBHSM AWHAMHYHO Pa3BUBAIOLIETOCS MHpPA, (OPMHUpPOBAHUE
UHTEJUIEKTYaJbHO  Pa3BUTOM  JMYHOCTH, TOTOBOM K €aM0OOOpa3oBaHUIO, COTPYAHHUYECTBY,
CaMOCTOSITEIbHOMY TPUHATHIO TPAMOTHBIX pEHIEHWH B KOHKPETHBIX JKU3HEHHBIX CHUTYalHsX,
CBSI3aHHBIX C BEIIECTBAMH U HX IPUMECHEHHEM;

dopMupoBaHne y OOYyYarONIIMXCSl KIIOYEBBIX HABBIKOB (KJIIOUEBBIX KOMIIETEHIMH), MMEIOLIHNX
YHUBEPCAJIbHOE 3HAYCHHUE ISl PA3IMYHBIX BHJIOB JCATEIILHOCTU: PEIICHHUS MPOOIIeM, TIOMCKa, aHATIN3a
U 00paboTku wuHGpOpMAIMK, HEOOXOMUMBIX IS NPHOOPETEHHs OMbITa ACATEIbHOCTH, KOTOpas
3aHMMaeT BAXHOE MECTO B IIO3HAHWM XUMHH, a TAKXKe I OLUCHKH C MO3HMIUH SKOJIOTHMYECKOM
0€301macHOCTH XapakTepa BIMSHUS BEIIECTB M XMMHYECKHX IPOIECCOB HA OPraHM3M YEJIOBEKA M
IPUPOJIHYIO CPELY;

pa3sBUTHE TIO3HABATEIFHBIX WHTEPECOB, MHTEJUICKTYyalbHBIX M TBOPYECKHUX CIIOCOOHOCTEH
00YyYaIOUIMXCS: CIIOCOOHOCTH CaMOCTOSITEIBHO TPUOOPETATh HOBBIE 3HAHUS [0 XUMHUH B COOTBETCTBUH
C JKM3HEHHBIMU IMOTPEOHOCTSAMH, HMCIOJIB30BaTh COBPEMEHHBIC MH()OPMAIMOHHBIC TEXHOJIOTHUH JUIS
MOWCKA ¥ aHAIN3a y4eOHOM U HAyYHO-TIOMYJIIPHON HHPOPMALIUU XUMHUYECKOTO COJICPIKAHMS;

dopMupoBaHHE W pa3BUTHE Yy OOYYAIOIIMXCS AaCCOIMATUBHOTO M JIOTHYECKOTO MBIIIJICHHUS,
HaOJI0JaTeNbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOphle 0COOCHHO HEOOXOAWMBI, B YaCTHOCTH,
IpY IUTAHUPOBAHUH U TIPOBEICHHH XUMHUYECKOTO SKCIIEPUMEHTA;

BOCIIUTaHHE y OOydJarommxcsi yOSKAEHHOCTH B TYMAHHCTHYECKOW HAINpPaBICHHOCTH XHMHH, €€
B2)XHOH POJIH B PEHICHUH TI0OATBHBIX MPOOIEM palliOHAIBHOTO MPUPOIAONOIB30BAHNUS, TOTIOTHEHUS
SHEPreTHYECKUX PECYPCOB M COXPAHEHHUS INPHUPOAHOTO PABHOBECHS, OCO3HAHUS HEOOXOJMMOCTH
Oepe’)KHOTrO OTHOLIEHWs K TPUPOAE M CBOEMY 3/I0pOBbIO, a TakKe IPHOOPETeHUs OIbITa
WCTIOJIB30BAaHUS TIOJYYCHHBIX 3HAHUH JJISl IPUHSATHS TPAMOTHBIX PEIICHUI B CUTYAIHsIX, CBSA3aHHBIX C
XUMHYECKHMH SIBJICHUSIMHU.

B yue6HOM 1utane cpeanero oOriero oopa3oBanus nmpeamer «XuMus» 0a30BOro ypoBHS BXOJIUT B
cocTaB npenMeTHOM obactu «EcTecTBeHHO-HayYHBIE TPEIMETHI».

OO61iee yMcao 4yacoB, OTBEAEHHBIX JUIS U3yUYEHUS XMMHH, Ha 0a30BOM ypOBHE CPEIHEr0 OOIIEro
oOpa3oBaHusi, cocTaBisieT 68 yacos: B 10 knacce — 34 vaca (1 gac B Henento), B 11 kiacce — 34 yaca (1
gac B HEJIEIIO).



COJAEP)KAHUE OBYYEHUA
10 KJIACC

OPITAHUYECKASA XUMUA

TeopeTudyeckue OCHOBbI OPraHUYeCKON XUMHHU

[Ipeamer opraHnyeckoid XHMMHM: €€ BO3HMKHOBEHUE, Pa3BUTHUE WU 3HAYEHUE B IOJIYyYEHUU
HOBBIX BEIIECTB U MaTepuaioB. Teopus cTpoeHus: opraHuueckux coenquHeHuii A. M. bytieposa, eé
OCHOBHBIE TOJIOXKEeHHU. CTPYKTYypHBIE (OPMYIBI OPraHNYEeCKUX BemecTB. ['omomorus, u3oMepus.
XuMHUEcKas CBA3b B OPraHUYECKUX COCAMHEHUSAX — OAMHAPHBIC U KPATHBIE CBSI3H.

[IpencraBinenue o kiaccupUKAlUU OPraHUYECKHX BellecTB. HoMeHKkiaTypa OpraHU4ecKHX
COeIMHEHUN (cucTeMaTH4ecKasl) U TPUBUAIbHBIC HA3BAHUS Ba)KHEHIIMX IPEICTAaBUTENIEH KJIacCOB
OpraHMYECKUX BEILECTB.

OKCIIEpUMEHTAIbHbIE METO/Ibl W3y4Y€HHUs BEIIECTB U HMX INPEBPALICHUN: O3HAKOMJICHHE C
o0Opa3liaMu OpraHMYECKUX BEUIECTB M MaTepuajaMd Ha MX OCHOBE, MOJEIUPOBAHHE MOJEKYI
OpraHMYECKUX BEILECTB, HAOIIOEHNE U OMMCAHNUE IEMOHCTPALIMOHHBIX OIBITOB IO MPEBPALICHUIO
OpraHMYECKUX BEIIECTB IIPU HarpeBaHUH (TJIaBJICHUE, OOYTJIMBAHUE U TOPEHUE).

YriieBogopoanbl

AJKaHBl: COCTaB M CTPOEHUE, TOMOJIOTMYECKUMU psaAa. MeraH M 3TaH — mpocTeruime
IPEJICTAaBUTENIN AIKAHOB: (PU3MUECKUE U XUMUYECKUE CBOMCTBA (peaklUu 3aMEIIeHNs U TOPEHNUs),
HaXO0X/IEHUE B IPUPO/IE, MOITYUEHUE U IPUMEHEHUE.

AJTIKEHBI: COCTaB U CTPOCHHME, FOMOJIOTMUECKHH pPsAA. OTUIEH W NPONWIEH — NPOCTEHIIne
NpPEJCTaBUTENIN AJKEHOB: (PU3MUYECKMe M XHMHYECKHE CBOMCTBAa (peakiMM TUAPUPOBAHMSA,
raJIOrT€HUPOBAHMUS, THIPATallUY, OKUCIIEHUS U MOJIMMEPHU3alllN ), TOIYy4€HUE U IPUMEHEHUE.

Ankanuensl: Oyrtaawen-1,3 u wmerunOyramueH-1,3: cTpoeHue, BaKHEHMIINE XWMHUYECKHE
cBo¥icTBa (peakuus noauMepusanun). [lonyuyeHre CHHTETHYECKOro KaydyKa U pe3UHBI.

AJIKMHBI: COCTaB M OCOOEHHOCTH CTPOEHHsI, TOMOJIOTHUECKUHN psAll. ALlETHIEH — NpOCTEHIINi
IPEJICTaBUTENIb AJKWHOB: COCTaB, CTPOEHUE, (U3NYECKHE M XHMUYECKHE CBOMCTBA (peakiuu
TUIPUPOBAHUS, TaJIOTEHUPOBAHUS, TUAPATALIUHN, TOPEHUS ), TOJIyU€HUE U IPUMEHEHHE.

Apenbl. benszon: cocraB, crpoeHue, ¢GHU3MUECKHE W XUMHYECKHE CBOWCTBa (peakiuu
rajJloreHUPOBAHUS M HUTPOBaHMA), IOJyYEHHE U TNpUMeHeHue. Tonyon: cocmas, cmpoeHue,
Qusuueckue u xumuueckue ce0UCMBA (PeaKyuu 2ar02eHUpPOBAHUs U HUMPOBAHUS), NOTYYeHue U
npumenenue.  TOKCHMYHOCTH  apeHOB. ['eHeTmyeckas CBSI3b  MEXKIy  YIJIEBOJOPOJAMH,
MPUHAJIEKAIIMMU K Pa3JIU4YHBIM KJIacCaM.

[TpupoaHbIe HCTOUYHUKH YTIeBO10po0B. [IpupoaHblil ra3 u nomytHele HedTsHbIE ra3bl. HedTh
u e mnpoucxoxnaeHue. CrocoObl mnepepabOTKU He(TU: MeperoHka, KPeKUHI (TepMHUYECKUH,
KaTtaduTHueckuit), nuponus. [IpoaykTel nepepadboTku HEPTHU, UX IPUMEHEHHUE B IPOMBIIIIIEHHOCTH
U B ObITy. KaMeHHBII yroJib ¥ IPOYKTHI €ro nepepadoTKy.

OKCHEpUMEHTAJIBHBIE METOJbl M3Y4YEHMsI BEIIECTB M MX IPEBPALLEHUI: O3HAKOMIJIEHUE C
oOpa3uamu MjaacTMacc, KaydykoB U pe3uHbl, Koekuuu «HedpTb» u «Yromb», MoaenupoBaHue
MOJIEKYJI ~ YIJIEBOAOPOJOB U TallOT€HONPOU3BOAHBIX, IPOBEIECHUE MNPAKTUYECKOW paboThI:
MIOJIy4YEHHUE 3TUJIEHA U U3YYEHUE €r0 CBOMCTB.

Pacuérnbie 3a1aun.




Bbruucnenus no ypaBHEHHIO XUMUYECKOM peakiuu (Macchl, 00bEMa, KOJINYECTBA UCXOIHOIO
BEIIIECTBA MJIH MPOJYKTA PEAKIIUH 110 U3BECTHBIM Macce, 00bEMY, KOJTMYECTBY OJTHOTO U3 UCXOIHBIX
BELIECTB UJIU MPOAYKTOB PEAKIIMH).

Kucjiopoacoaep:kamye opranuueckue coeiHHeHUs

[IpenenpHble OAHOATOMHBIE CHUPTBL. MeTaHON M 3TaHON: CTpOeHHe, (GU3NYECKUEe MU
XUMHUYECKHE CBOMCTBAa (pPEaKkLUM C aKTUBHBIMM METaJUIaMH, TaJIOT€HOBOJOPOAAMH, TOPEHHE),
npuMeHeHre. BogopoaHbie CBsI3U MEXy MOJIEKYJIaMU clIUpTOB. /IeficTBHEe MeTaHOIa U 3TaHOJIA Ha
OpraHu3M 4YeJIOBEKa.

MHoroaToMHble CIUPTHL. DTUICHIIMKOIb U MNIMLIEPUH: CTPOCHHE, (PU3HUECKHE U XUMHUUYECKHUE
CBOICTBa (B3aMMOJEHCTBUE CO LIEIIOYHBIMU METAJUIAMH, KAUECTBEHHAs! PEaKIMsl HA MHOIOATOMHbIE
cnupThl). JlelicTBUE HAa OpraHu3M uenoBeka. [[puMeHeHne rimuepruHa u TUIICHTJIUKOIISL.

®deHoul: CTpoeHHE MOJIEKYJbl, (GU3NYECKUEe U XUMHUYECKHEe CBOWCTBA. TOKCHMYHOCTH (heHoa.
[Tpumenenue penona.

Anbrerunsl u kemoHusl. @opManbleru], aleTanbIeTu: CTPOCHNE, (GU3NIECKHE U XUMUIECKUE
CBOMCTBa (peakUuu OKHCIEHUS U BOCCTAHOBJICHUS, KAUECTBEHHBIC DPEAKIMH), IOJIyUEHHE U
IPUMEHEHHUE.

OnHOOCHOBHBIE TpeAebHbIe KapOOHOBbIE KHCIOTh. MypaBbUHas M YKCYCHas KHUCIIOTBI:
CTpocHHE, PUBNYECKHUE U XUMUYCCKUE CBOMCTBA (CBOMCTBA, 0OIIUE IS Kiacca KUCIIOT, PEaKITUs
sTepudUKanmu), ToidydeHne u npuMeHeHune. CreapuHOBass W OJEWHOBAas KHCIOTHl Kak
IPEJCTaBUTENIN BbICHIMX KapOOHOBBIX KUCJIOT. Mblia Kak COJM BBICIIMX KapOOHOBBIX KHMCJIOT, X
MOIOLIEE NECUCTBUE.

CrnoxHble >QUpbl Kak IMPOU3BOJHBIE KapOOHOBBIX KHUCIOT. ['MApPONIN3 CIOXKHBIX 3(UPOB.
Kupsl. I'maponus xupos. [IpuMeHeHne xupoB. bruosorudeckas poib KUPOB.

VYrneBoasl: cocTaB, Kiaccu(uKanus yrieBoaoB (MOHO-, M- U IMoOJMcaxapujsl). [moko3a —
OPOCTEHIIMKA MOHOCAaXapHJ: OCOOCHHOCTH CTPOEHHUS MOJIEKYJbl, (PU3HMUECKHE U XUMHUYECKHUE
cBoiicTBa (B3aumojeiictBue ¢ ruapokcugoM Meau(ll), okucienne aMMuadHbIM pacTBOPOM OKCHJIA
cepebpa(l), BoccraHoBieHue, OpOKEHHE TIIOKO3bI), HAXOXJEHHWE B TMPHUPOJE, NPUMEHEHHE,
6uonornyeckas poib. @oTocuHTe3. PpyKTO3a KaK U30MEP IITHOKO3BI.

Kpaxman u nemmono3a Kak NpupoAHsle moiauMepbl. CTpoeHue Kpaxmajla M LEJUIIOJIO3BI.
duznyeckue 1 XUMUYECKHE CBOMCTBA KpaxMaia (THIpoJIu3, KadeCTBEHHAs peaklus ¢ HOJI0M).

OKCHepUMEHTAJIbHbIE METOAbl H3Y4YeHMsI BEIIeCTB M MX MPEeBpalleHHIl: NpoBEACHUE,
HaOJI0IeHNE U ONMCAHUE IEMOHCTPAIMOHHBIX OIBITOB: TOPEHHUE CIIUPTOB, KAUECTBEHHbBIE PEAKLIUU
OJTHOATOMHBIX CIUPTOB (OKHCIEHHE AHTaHona okcuaoM Meau(ll)), MHOroaTroMHbBIX CHHPTOB
(B3aumosieiicTBue rmuuepuHa c¢ ruapokcuaom memu(ll)), ampaernnoB (OKHCIEHHE aMMHUAYHBIM
pactBopoM okcuaa cepedpa(l) m rumpoxcumom meau(ll), B3aumomecTBue Kpaxmaiaa ¢ HOJIOM),
IpOBE/IEHUE NMPAKTHUECKON pabOThI: CBOWCTBA PACTBOPA YKCYCHOM KUCIIOTBHI.

PacuérHble 3anaum.

Bbruncnenus mo ypaBHEHUI0 XMMHYECKON peakiuu (Macchl, 00bEMa, KOJIMYECTBa UCXOAHOTO
BElIeCTBA UM MPOAYKTa PEaKIIMH 110 U3BECTHBIM Macce, 00bEMY, KOJTHMUECTBY OJHOTO U3 UCXOTHBIX
BELIECTB UJIU MPOAYKTOB PEAKIIH).

A3oTcozeprKaliie OpraHn4eckie COeINHEHNS.

AMUHOKHCIIOTHI Kak aM(oTepHble OpraHMYecKHe coeAMHEHUs. PU3MUeCKue U XUMHUYECKUE
CBOWMCTBAa AaMMHOKUCIOT (Ha @pUMepe INHMLuHA). buonormyeckoe 3HaueHUE aMHHOKHUCIIOT.
[TenTumasl.



benkn kak INpUPOAHBIE BBICOKOMOJCKYJSIpHBIE coequHeHMs. IlepBuuHas, BTOpWUYHAs U
TpPeTUYHAasi CTPYKTypa OenkoB. XWMHYECKHE CBOWCTBA OENKOB: THUIPOJIN3, JCHATypalusd,
KauECTBEHHbIE PEAKIIMK Ha OEIIKH.

OKclepUMEHTAIbHbIE METO/bl M3Y4YEHHUs BEIIECTB M MX INPEBpALlCHUH: HAOIIOACHUE WU
OINKCaHKUE AEMOHCTPALMOHHBIX OIBITOB: ACHATYypalus OENKOB IPU HArpEeBaHUM, IIBETHbIE PEaKLUU
OEIIKOB.

BbicokomoieKkyIsipHbIEe COeUHEHHS

OcHOBHBIE TIOHATHA XUMHUHU BBICOKOMOJIEKYJIIPHBIX COCIUHEHHWI: MOHOMEp, IOJUMED,
CTPYKTYpPHO€ 3BEHO, CTEIICHb IIOJMMEPHU3ALNH, CPEIHAA MOJIEKyJsIpHas Macca. OCHOBHBIE METObI
CHUHTE3a BBICOKOMOJIEKYJISIPHBIX COETUHEHUH — OJMMEPU3aLMsl U TOJIMKOHACH AL

OKCHEpUMEHTAJIbHBIE METOJbl W3Y4YEHMs] BEIIECTB M MX IPEBPALLEHUI: O3HAKOMIIEHUE C
00pa3iaMu NpUPOIHBIX U HCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KAYUYKOB.

Me:xnpeaMeTHbIE CBSI3H.

Peanuzanus MeXNnpeAMETHBIX CBA3€M MpU M3ydyeHUM opraHudeckod xumuu B 10 kiacce
OCYILIECTBJISIETCSl 4epe3 HCIONb30BaHME KaK OOLIMX €CTECTBEHHO-HAay4YHBIX MOHSITHH, Tak u
MOHSITUH, ABJISAIOLMXCSA CUCTEMHBIMU JJIS1 OTJEJIBHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOI'O LIUKJIA.

OO011e ecTecCTBEHHO-HAy4YHbIE MOHATHS: SBJICHUE, HAY4HbIM (akT, TMIIOTE3a, 3aKOH, TEOpus,
aHalu3, CHHTE3, Kiaccu(ukauus, MEePHOAMYHOCTh, HAOIIOJCHUE, W3MEpEHHUE, HKCIEPUMEHT,
MOJICJINPOBAHUE.

®usnka: Marepus, DHEPrus, Macca, aTOM, DJIEKTPOH, MOJIEKYJIa, SHEPIeTUYECKUN YPOBEHb,
BEIIIECTBO, TEJO0, 00bEM, arperaTHOe COCTOSIHUE BEIeCTBa, (PM3NYECKUE BEJIMYMHBI U €UHUIIBI UX
U3MEpEHMUSI.

buonorust: kierka, opraHusMm, Ouochepa, oOMeH BelIeCTB B OpraHusMme, (POTOCHHTE3,
OMOJIOTNYEeCKH aKTUBHBIE BellecTBa (O€KH, YIIIeBOIbI, JKUPbI, (PEPMEHTHI).

['eorpadus: MuHepaibl, TOpHbIE TOPO/IbI, MTOJIE3HbIE HCKOMAEMBbIe, TOIUIUBO, PECYPCHI.

TexHonorus: NUIIEBbIE MPOIYKThI, OCHOBBI PALMOHAJIBLHOTO IMUTAHUS, MOIOIINE CPEICTBa,
JIEKapCTBEHHbIE U KOCMETHYECKHE IpernapaThl, MaTepuallbl U3 MCKYCCTBEHHBIX M CHHTETHYECKHX
BOJIOKOH.

11 KJIACC
OBIIIASA U HEOPTAHUYECKASA XUMUSA

Teopernyeckue 0CHOBbI XMMUU
XuMu4yeckuit  sneMeHT. AToMm. Sapo aroma, H30TOMBL.  JJNEKTpOHHas  000JI0YKa.

DHEepreTUYecKre YpOBHH, MOAYPOBHH. ATOMHBIC OpOUTaIH, S-, P-, 0- 3memeHThl. OCOOCHHOCTH
pacmpeneneHus 3JeKTPOHOB MO OpOUTAISIM B aToMax JJIEMEHTOB TEPBBIX YETBHIPEX TEPHUOJIOB.
DneKTpoHHass KOHPUTYpaIus aTOMOB.

Ilepuonnueckuii 3akoH u Ilepuommueckas cucrema xumuuyeckux dnemeHtoB . U
MenneneeBa. CB3b NEPUOIUUYECKOTO 3aKoHA U [lepronueckoil CUCTEMbI XUMHUYECKUX 3JIEMEHTOB
. 1. MengeneeBa ¢ COBPEMEHHOW TEOpUEW CTPOEHUS aTOMOB. 3aKOHOMEPHOCTH HM3MEHEHUS
CBOMCTB XMMHYECKHUX JJIEMEHTOB M 00pa3yeMbIX UMHU MPOCTHIX U CJIIOKHBIX BEIIECTB IO TPyIIaM U
nepuoiaM. 3Ha4eHHE MePUOJNIYECKOT0 3aKOHA B Pa3BUTUHU HAYKHU.

Crpoenue BemlecTBa. XUMUYECKasi CBsI3b. Buabl XUMHUUYECKON CBsI3U (KOBAJICHTHASI HEMOJIIpHAs
U TIOJISIpHAsl, HOHHAS, MeTaJUTHYecKas). MeXaHu3Mbl 00pa30BaHMs KOBAJIEHTHOW XUMUYECKOW CBSI3U



(oOMeHHBII " JIOHOPHO-AKIIETITOPHBIN ). Bomopomnas CBSI3b. BaneHntHOCTS.
DneKTpoOoTpULATENIbHOCTh. CTeNeHb OKUCIEHNs. VIOHBI: KAaTHOHBI M AHUOHBI.

BemiectBa MOJEKYJISPHOTO W HEMOJEKYJISIPHOTO CTPOEHUS. 3aKOH IOCTOSIHCTBA COCTaBa
BEIIECTBA. THUIBI KPUCTANIMYECKUX PEIIETOK. 3aBUCHMOCTh CBOMCTBA BEIIECTB OT THIIA
KPUCTAJUIMYECKON PEIETKH.

[TonsiTue o nucnepcHbIX cuctemax. MctuHHbIE M KoJuloMAHBIE pacTBOpbl. MaccoBas nois
BELIECTBA B pacTBOPE.

Knaccudukanus Heopranmdyeckux coenuHeHuil. HoMmeHknaTypa HeOpraHWYecKUX BELIECTB.
['eneTnyeckas CBA3b HEOPraHUYECKUX BELECTB, IPUHAAICKANIUX K PA3IIMYHBIM KIJIACCaM.

Xummnueckass peakuus. Kiaccupukamuss XUMHUECKHMX pEaklWid B HEOPraHUYECKOH W
OpraHMYECKON XMMMH. 3aKOH COXPAHEHHS MAacChl BEIIECTB, 3aKOH COXPAaHEHUS U IPEBpAllCHUS
SHEPI'UH NPU XUMUYECKUX PEAKIUSX.

CkopocTh peakiuu, €€ 3aBUCUMOCTh OT pa3iuuHbIX (QakTopoB. OOpaTUMbIE pPEaKIIHH.
Xumuyeckoe paBHOBecHe. DakTOpbl, BIUSIOLUIME HAa COCTOSSHUE XUMHUYECKOIO PaBHOBECHS.
ITpunnun Jle larense.

OnekrponuTnueckas guccoruanus. CunbHble W crnabble 31eKTpoiauThl. Cpena BOJHBIX
pPacTBOPOB BEILIECTB: KUCIas, HEUTpaJIbHAs, IIEJIOYHAs.

OKHCIUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIIUH.

OKCHepUMEHTAJIbHBIE METO/Ibl U3YYEHMsI BELIECTB U UX MPEBPALICHUI: 1eMOHCTpalus TaOJInL
«Ilepuoguueckas cucrema xumudeckux snemeHtoB J[. M. MenzaeneeBa», mzyueHue Mopeneu
KPUCTAIIIMYECKUX PEIIETOK, HAOMIOJeHHe ¥ OINUCAaHUE JEMOHCTPALMOHHBIX M JIa0OpaTOPHBIX
OTBITOB (pa3jio’K€HUE MEpPOKCHJa BOAOPOJA B MPUCYTCTBUM KaTallM3aTopa, OMPEIEIIEHUE Cpeibl
pacTBOpPOB BELIECTB C IOMOIIBI0 YHUBEPCAIBHOTO HWHAMKATOpa, pEaklMd HOHHOIO OOMEHa),
MpOBEJICHNE MPAKTHUECKON paboThl «BnusHHe paznuyHbIX (AKTOPOB HA CKOPOCTh XMMHUECKOMN
peaKLm».

Pacuérnrie 3amaun.

Pacuérpl 1o ypaBHEHUSM XMMHUYECKHX peaklud, B TOM 4YHCIE TEPMOXMMHUYECKHUE PacuéThl,
pacy€Thl C UCIOJIB30BAHUEM TOHATHUS «MAcCOBAasi 0JI BEILIECTBAY.

Heoprannveckasi Xumus

Hewmeramnsl. [lonoxenne HemeramwioB B [lepuoandeckoil cucreMe XUMHUYECKHUX 3JIEMEHTOB /1.
. MenneneeBa U OCOOEHHOCTH CTpoeHUs aToMoB. dusnueckue CBOICTBA HEMETAJIOB.
ANnoTponusi HeMeTaJuIoB (Ha MpuMepe KUCIopoJia, cepbl, hocdopa u yriaepoaa).

XUMHUECKUE CBOMCTBA BaKHEHIIMX HEMETAJUIOB (TaJIoTeHOB, Cephbl, a30Ta, (hocdopa, yriepoaa
U KpEeMHHS) U HX COEIWHEHUN (OKCHAOB, KHCIOPOACOAEPKAIUX KHUCIOT, BOJOPOIHBIX
COCTMHECHUIN).

[IpuMeHeHre Ba)KHEUIIINX HEMETAIUIOB U UX COSIUHEHUH.

Meramisl. [lonoxenne meraiuioB B Ilepuoauueckoit cucteMe XUMUUYECKUX 3ieMeHToB J[. U.
MenneneeBa. OCoOOCHHOCTH CTPOEHHUS DJIEKTPOHHBIX O0O0JIOYEK aTroMOB MeTauioB. OO0mme
¢uznueckue cpoiictBa MeTauioB. CIiaBbl METAUIOB. ODJIEKTPOXUMHUYECKHM psl HanpsKeHUH
METAJIJIOB.

XUMHYECKUE CBOMCTBA BAXKHEUILIUX METAJJIOB (HATPHi, KaJIMi, KalbI[Mi, MarHui, aTlOMUHUM,
IIUHK, XPOM, XKEeJIe30, MEJlb) U UX COCTUHEHHIA.

OO6mue cmocoOs! omydeHus MeTauioB. [I[puMeHeHne MeTaIoB B OBITY M TEXHHUKE.

DKCIEepUMEHTaIbHbIE METO/bl U3YUYEHHs BEIIECTB U MX MPEBPALICHUN: U3YUCHHE KOJUICKIIUU
«MeTaisl U CIIaBbI», 00PA3II0B HEMETAIIOB, PEIICHUE IKCIIEPUMEHTANLHBIX 3a/1a4, HAOI0IeHUE



W ONUCAaHWE JIEMOHCTPAIIMOHHBIX W JIAOOPATOPHBIX OMBITOB (B3aUMOJCUCTBUE THAPOKCH]IA
AJIFOMHUHUS C paCTBOpaMI/I KHUCJIOT U H.IGJIO‘-IG?I, KauCCTBCHHBIC peaKL[I/II/I Ha KaTUOHBI MeTaHHOB).
Pacuérnpie 3amaun.
PacuéTel Macchl BemiecTBa WM 00bEMa ra3oB IO U3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce
WM 00BEMY OJHOTO M3 YYaCTBYIOIIUX B PEAKIIMU BEIICCTB, pacyEThl MacChl (00bEMa, KOJIMYECTBA
BEIL[ECTBA) MIPOJIYKTOB PEaKIIUU, €CIU OJTHO U3 BEIIECTB UMEET IPUMECH.

XuMHus H )KU3Hb

Ponp Xxumum B o0OecrieueHUM S3KOJIOTMYECKOH, SHEpreTM4ecKoil M MUIeBOM 0e30macHOCTH,
pa3BUTHU MeAULUHBL. [IoHATHE 0 HAYYHBIX METO/IaX MO3HAHUS BELIECTB U XUMUUECKUX PEAKIIUIM.

[IpencraBiaenus 06 OOMMX HAyYHBIX MPUHIMIIAX MPOMBIIUICHHOTO TOJYyYEHHs Ba)KHEHIINX
BELIECTB.

YenoBek B MUpE BEUIECTB M MaTEPHAIOB: BAXKHEHIIHME CTPOUTEIbHBIE MAaTepHalIbl,
KOHCTPYKLIMOHHBIE MaTe€puasbl, KpacKH, CTEKJIO, KepamMHKa, MaTephalibl JUIsl 3JIEKTPOHUKH,
HaHOMAaTepHaJlbl, OpPraHM4eCKUe U MUHEpPaJIbHbIE y10OpEHHUS.

XUMHS U 3I0pOBbE UYEJIOBEKA: IIPABUJIA MCIIOJIb30BAHMSI JIEKAPCTBEHHBIX MPENaparoB, [IpaBuila
6€30I1aCHOT0 MCII0JIb30BaHMs MIPENapaToB ObITOBOM XUMHUH B IOBCEHEBHOM KU3HU.

MexnpeameTHbIE CBSI3H.

Peanuzanus MeXnpeIMETHBIX CBs3€ MPH U3Y4YEHUU OOIIel M HeopraHudyecko xumuu B 11
KJIacce OCYIIECTBISIETCS Yepe3 UCIOb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHbIX MOHATHUH, Tak U
MOHSITUH, SBJISIOLIMXCSA CUCTEMHBIMU JJIS1 OTJENBHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOIO IIUKJIA.

OO0me ecTeCTBEHHO-HAYYHbIC TMOHSATHS: HAy4YHBIM (haKT, TUIOTE3a, 3aKOH, TEOpHs, aHAJIU3,
CUHTE3, Kiaccu(uKalus, TMepUOJUYHOCTh, HAONIOJEHWE, OJKCIEPUMEHT, MOJEINPOBAHUE,
U3MEpEHUE, SBIICHUE.

®usnka: marepus, DHEpPrus, Macca, aToM, OJJIEKTPOH, INPOTOH, HEHUTPOH, WOH, W30TOI,
PaAMOaKTUBHOCTb, MOJIEKYJa, SHEPreTHYECKU ypOBEHb, BEIIECTBO, TEIO, O00BEM, arperaTHoe
COCTOSTHUE BEIIECTBA, PU3NYECKUE BEJINYMHBI U €IUHULIBI UX U3MEPEHHUS, CKOPOCTb.

Bbuonorus: kierka, opraHusM, sKocucrteMa, buocdepa, Makpo- U MUKPOIJIEMEHThI, BATAMHUHBI,
0OMEH BElIECTB B OpraHU3Me.

["'eorpadusi: MuHeEpasbl, TOPHBIE TOPO/IbL, TOJIE3HBIE HCKOMIAEMBbIE, TOIIJIUBO, PECYPCHI.

TexHonorus:: XUMUYecKasi MPOMBIIUIEHHOCTb, METAJUIYyprus, MPOU3BOJCTBO CTPOUTENIbHBIX
MaTepUasos, CEJIbCKOX 0351 CTBEHHOE IIPOU3BOJICTBO, nuIIeBast IIPOMBIIIIJIEHHOCTD,
(dapmarieBTHYEeCKast IPOMBIIIIJIECHHOCTb, IPOU3BOICTBO KOCMETHYECKUX MpPENnapaToB, MPOU3BOCTBO
KOHCTPYKIIMOHHBIX MAaTE€PHAJIOB, 3JIEKTPOHHAS IPOMBIIUIEHHOCTb, HAHOTEXHOJIOTUH.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 11O XUMHUHU HA
BA30BOM YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHU

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yIbTaTaM OCBOSHHUS 00YJaIOMIUMHUCS TIPOTrPaMM
cpenHero oOmero oOpa3oBaHHs (JIMYHOCTHBIM, METANpPEIMETHBIM M IpeaMeTHbIM). HayuHo-
METOJMYECKOW OCHOBOM JJsi pa3padOTKU IJIAaHUPYEMBIX pE3YJIbTaTOB OCBOEHUS MPOrpamMm
CpeaHero o0mero 00pa3oBaHus SABISETCS CHCTEMHO-IEATETbHOCTHBIN MOIXO/T.

B cooTBercTBUM € CHCTEMHO-ACSTEIBHOCTHBIM TMOAXOAOM B CTPYKType JHYHOCTHBIX
pe3yJIbTaTOB OCBOCHHUS IMpeIMeTa «XUMHUs» Ha YPOBHE CpPeHEro oOuiero o0pa3oBaHus BbIIEICHBI
CJIEIyIOIINE COCTABIISAIOIINUE:

OCO3HaHUE OOYYAIOMIMMHUCS POCCUHUCKOW TPaKTAHCKOW HUIACHTUYHOCTH — TOTOBHOCTH K
CaMOpPa3BUTHUIO, CAMOCTOSTEIIBHOCTH U CAMOOIIPEICICHHIO;

HAJIMYUEe MOTUBALMU K 00yUEHUIO;

LIEJICHAIIPaBJIICHHOE PpAa3BUTHE BHYTPEHHUX YOEKIEHHM JMYHOCTH HAa OCHOBE KIIIOUEBBIX
LEHHOCTEN U UCTOPUYECKUX TPAJAULIUN Oa30BON HAYKH XUMUU;

TOTOBHOCTb M CIIOCOOHOCTh OOYYaroIIMXCsS PYKOBOJCTBOBATHCS B CBOEH JEATEIBHOCTH
[IEHHOCTHO-CMBICIIOBBIMH ~ YCTAHOBKaMH, TMPUCYIIUMHU  [EJIOCTHOW CHUCTEME XHMMHYECKOTO
oOpa3zoBaHus;

HAJIMYHME MPABOCO3HAHUS IKOJIOTMYECKON KYJIBTYPBI U CIIOCOOHOCTH CTAaBUTh IIENTH M CTPOUTH
JKU3HEHHBIE TLJIAHBI.

JIMuHOCTHBIE pe3yabTaThl OCBOCHUS MpeaAMeTa «XUMHUs» TOCTUTAIOTCS B €AMHCTBE y4eOHOM U
BOCIUTATEIbHOW JEATENIbHOCTH B COOTBETCTBHUM C T'yMaHHUCTUYECKHUMH, COLMOKYJIbTYPHBIMU,
JlyXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMM UM HJI€AIaMU POCCHICKOr0 Tpa)JIaHCKOro oOOIIecTBa,
OPUHATBIMU B OOIIECTBE HOpPMaMM M MpPaBUJIAMM TOBEACHHUS, CIOCOOCTBYIOIIMMH IPOLECCaM
CaMOIIO3HAHUs, CAMOPA3BUTHS U HPAaBCTBEHHOT'O CTAHOBJICHUS JTMYHOCTH O0YUYaIOIMIUXCS.

JInuHOCTHBIE pE3yabTaThl OCBOEHHUS IpenMera «XHUMHS» OTpa)xkaroT CHOPMUPOBAHHOCTD
OTIbITa MIO3HABATEIBHON U MPAKTUUECKOH JEATEeIbHOCTH 00yUaIoUXCs 110 peann3alii NPUHATHIX B
o0111ecTBE 1IEHHOCTEH, B TOM YHCIIE B YaCTH:

1) rpaaaHCKOro BOCIMTAHUS

OCO3HAaHHS OO0YYaIOIIMMHUCA CBOMX KOHCTUTYLHOHHBIX NpaB U OOS3aHHOCTEH, yBaKeHHS K
3aKOHY U MPaBOMOPSIKY;

MPEACTABICHUS] O COLUMAIBHBIX HOPMaxX M TMPaBUJIAX MEXKIUYHOCTHBIX OTHOILIEHUNA B
KOJJIEKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOH MIEATENbHOCTH MpPHU CO3AAHUU Y4eOHBIX MPOEKTOB,
peleHnr y4yeOHbIX U MTO3HABATeNbHbIX 3314, BBIMOIHEHUH XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHMMATh M MPUHUMATh MOTHBBI, HAMEPEHHUSI, JIOTUKY U apryMEHTHI IpyruX Mpu
aHaJ3e Pa3IMYHBIX BUJIOB YUE€OHOH e TeTbHOCTH;

2) IaTPHOTHYECKOI0 BOCIINTAHMSA

[IEHHOCTHOTO OTHOILLIEHUS K UICTOPHUYECKOMY U HAYYHOMY HacleAHI0 OTEYECTBEHHON XUMUU;

YBa)XKEHUSI K IIPOIECCY TBOpUYECTBA B 00JaCTU TEOPUU U MPAKTHUECKOrO MPUMEHEHUS XUMHH,
OCO3HAHMSI TOTO, YTO JOCTHKEHUSI HAYKH €CTh Pe3yJbTaT JUIMTEIbHBIX HAOII0ACHUH, KPOIOTINBBIX
AKCIIEPUMEHTAIbHBIX IIOMCKOB, IOCTOSIHHOTO TPY/1a YYEHBIX U MPAKTHUKOB;

MHTEpEeca U MO3HABATENIbHBIX MOTUBOB B MOJIYYEHHUH U TOCIEAYIOIIEM aHalu3e HHpopMauu o
MEePEIOBBIX TOCTHKEHUSAX COBPEMEHHON OT€YECTBEHHON XUMUU;



3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

HPABCTBEHHOI'O CO3HAHMS, 3STUYECKOTO ITOBEACHHUS;

CIIOCOOHOCTH OILICHMBAaTh CUTYallUd, CBS3aHHBIE C XUMHUYECKUMM SIBJICHHUSMHM, U IPUHUMATh
OCO3HAHHBIE PEIICHUs, OPUEHTUPYSICh HA MOPaJIbHO-HPAaBCTBEHHBIE HOPMBI U LIEHHOCTH;

TOTOBHOCTH OLICHMBAaThb CBOE IIOBEJCHUME M IIOCTYNIKM CBOMX TOBapUIUEH C IO3ULMH
HPABCTBEHHBIX U IIPABOBBIX HOPM U OCO3HAHUE MOCJIEACTBUN ITUX OCTYIKOB;

4) popmMupoBaHus KyJbTYPBbI 310POBbSI:

IIOHUMaHMUs LEHHOCTeW 310pOoBOro M 0Oe3omacHoro obpasza KHU3HHM, HEOOXOIUMOCTH
OTBETCTBEHHOI'0 OTHOIIEHUS K COOCTBEHHOMY (PM3UYECKOMY U IICUXMUYECKOMY 3/10POBbIO;

COOITIO/ICHHSI TIPaBMIT O€3011acCHOTO OOPAIIEHUS C BEIIECTBAMH B OBITY, IIOBCEIHEBHOW KU3HU U
B TPYAOBOH J1€ATEIbHOCTH;

NOHUMAaHMS LIEHHOCTH MPaBWJI MHIUBHUYaIbHOIO U KOJIJIEKTUBHOIO O€30IIaCHOTO MOBEECHHUS B
CUTYalLUsX, YTPOKAIOIIUX 310POBbIO U KU3HU JIIOJIEH;

OCO3HAaHUS IMOCJICJCTBUM M HENPUSATUS BPEIHBIX MpPUBBIYEK (YHNOTPEOJICHUS aAIKOTrOJId,
HapKOTHUKOB, KYpEHHUs);

5) Tpy10BOr0 BOCIIUTAHUSA:

KOMMYHHKaTUBHOH  KOMIIETEHTHOCTH B  y4eOHO-MCCJIEIOBATENbCKOM  AEATENbHOCTH,
OOLIECTBEHHO 0JIE3HO, TBOPUYECKOM U IpYIUX BUJAX JNESATEIbHOCTH;

YCTAaHOBKM Ha aKTUBHOE Yy4yacTHME€ B pEIIEHUHM MPaKTUUYECKUX 3a7ady COLMAJIbHOU
HaIlpaBJIEHHOCTH (B PAMKax CBOEro KJlacca, IIKOJbI);

UHTEpeca K NMPaKTUUECKOMY M3YyUeHHUIO NMPpodeccHil pa3TudyHOro poaa, B TOM YUCIIE Ha OCHOBE
INPUMEHEHHUS ITPEIMETHBIX 3HaHUHN 110 XUMHH;

YBa)XEHUS K TPYY, JIOASM TPyJla U pe3yibTataM TPYAO0BOM 1eATeIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHAMBHIYAlbHOH TpaekTopuu oOpa3oBaHus, Oymymiei
npodeccuu U peanu3aluud COOCTBEHHBIX JKM3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB,
CIOCOOHOCTEN K XMMUHU, HTHTEPECOB U MOTPEeOHOCTEH 00111eCTBa;

6) 3K010rNYecKOro BOCIIMTAHMSA:

HKOJIOTHYECKU 11€J€CO00pa3HOr0 OTHOLIEHHWS K MPHUPOJE, KaK HCTOYHUKY CYIIECTBOBAHMS
JKH3HH Ha 3eMiIe;

NOHMMAaHUA TJ00aJIbHOIO XapaKTepa 3KOJOTHYECKUX MpoOJieM, BIHMAHUS 3KOHOMHUYECKHX
MPOIECCOB HA COCTOSTHUE MTPUPOJTHOM M COLIMATBHOM CPEJIbl;

OCO3HAHMsI HEOOXOIMMOCTH HCHOJIb30BAHUS JOCTHKEHUH XUMMU ISl PELICHHUsS BOIPOCOB
paloHaIbHOIO IPUPOIONOIB30BaHUS;

AKTHBHOTO HENPUATHUSA IEUCTBUH, NPUHOCAIINX BPEJ OKPYKAIOIIEH IPUPOAHON Cpelie, yMEHUS
IIPOTHO3UPOBATh HEOIArOMPUATHBIE SKOJIOTMUECKUE MOCIEACTBHS MPEANPUHUMAEMBIX JAEUCTBUN U
IIpeoTBpallaTh UX;

HaJIM4YUS Pa3BUTOTO OKOJIOTMUECKOTO MBIIIICHUS, 3KOJOTMYECKOM KYJIbTYpBl, OIIBITA
NESTEIbHOCTH ~ DKOJIOTUYECKOM  HamNpaBlI€HHOCTH, YMEHMsSI PYKOBOJICTBOBAaThCS HMHU B
M03HABATEJIbHON, KOMMYHHUKAaTUBHOM M COLMANbHON MPAKTHUKE, CHOCOOHOCTH U yMEHHUs aKTUBHO
IPOTUBOCTOATH UJCOJOTHU XeMOpOoOHH;

7) HEHHOCTH HAYYHOI'0 NIO3HAHMA:

Cc(OPMHPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOILEIO COBPEMEHHOMY YPOBHIO pa3BUTHS
HayKU ¥ OOLIIECTBEHHON NIPAKTUKU;

NOHUMaHMUA CHeIMM(PUKM XMMUU Kak HayKH, OCO3HaHHs €€ poiau B (HOpMUPOBAHHH
PaLMOHATIBHOTO HAYYHOTO MBIIUICHUS, CO3JaHUM LIEJIOCTHOTO MPEACTAaBICHHUS 00 OKpY)KarolleM



MHpPE KaK O €IMHCTBE MPUPOJIbI U YEJIOBEKA, B TO3HAHUU MTPUPOJIHBIX 3aKOHOMEPHOCTEU U PEIICHUU
poOJIeM COXpaHEHUs IPUPOJTHOTO PABHOBECHS;

yOeXKAEHHOCTH B 0CO0OW 3HAYUMOCTH XUMHUHU JJII COBPEMECHHOW [HMBWIM3AUUA: B €€
T'YMaHUCTUYECKON HAMpaBICHHOCTH M BA)XXHOW POJM B CO3JaHMHM HOBOW 0a3bl MaTepUaIbHOU
KYJIbTYpbI, PEIICHUH TJI00aJbHBIX MPOOJIEM YCTONYMBOTO Pa3BUTHS YEIIOBEYECTBA — CHIPHEBOM,
OHEPreTHYECKOH, MUIIEBON U SKOJIOTHUECKON OE30MacCHOCTH, B Pa3BUTUH MEIUIIUHEI, 00eCTICUeHUN
YCIIOBUH YCIEITHOTO TPYAA U SKOJIOTHYECKH KOM(POPTHOM KUZHU KaXI0T0 WieHa 00IIeCcTBa;

€CTECTBEHHO-HAYYHOHM  TPaMOTHOCTH: TOHMMAaHHUS  CYI[HOCTH  METOJOB  IO3HAHMA,
HCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIOCOOHOCTH HCIIOJb30BaTh IOJIy4aeMbIe 3HAHUS IS
aHaJM3a ¥ OOBSICHEHHUS SIBIICHUH OKPY)KAFOIIET0 MUPA U POUCXOASIINX B HEM H3MEHEHUH, YMEHUS
nenath 000CHOBAHHBIC 3aKIIOYCHHSI HA OCHOBE HAYYHBIX (DAKTOB M MMEIOIIUXCS JTAHHBIX C LEIHI0
MOJIy4eHUS JOCTOBEPHBIX BBIBOJIOB;

CITOCOOHOCTH CaMOCTOSATEILHO HMCIOJIb30BaTh XMMHYECKUE 3HAHUS IS PEIICHUs MpoOJieM B
pEATBbHBIX KU3HEHHBIX CUTYaLUsIX;

MHTEpEeca K MMO3HAHUIO M UCCIIEA0BATEIbCKOM AEATEIbHOCTH;

TOTOBHOCTU U CIIOCOOHOCTHM K HEIMpEephIBHOMY OOpa30oBaHHIO U CamMo00pa30BaHUIO, K
AKTUBHOMY TOJIYYE€HHUIO HOBBIX 3HAHUHN MO XMMHH B COOTBETCTBUU C KU3HEHHBIMU MOTPEOHOCTIAMH;

WHTEpeca K 0COOCHHOCTSIM TPy/ia B PA3IMUHBIX cepax MpodecCHOHATHHON ACSITeITLHOCTH.

METAINPEAMETHBIE PE3YJIbTATHI

MeTtanpeameTHble pe3yiabTaThl OCBOGHUSI yUeOHOTro mpeaMera «XUMHsS» Ha YPOBHE CPEIHEro
o011ero o0pa3oBaHus BKIIOYAIOT:

3HauYMMble I (OPMUPOBAHUS MHPOBO33PEHHUS OOYYAIOIIMXCS  MEXAUCHUIIIIMHAPHBIC
(MeXnpeIMeTHbIE) 00IlleHayuYHble IOHATHS, OTPa)KAIOLIUE LIEJIOCTHOCTh HAYYHOM KapTHUHBI MUpa U
cnenupuKy METOAOB IMO3HAHUS, MCIOJb3YEMbIX B €CTECTBEHHBIX Haykax (MaTepus, BEIIECTBO,
DHEprusi, sSBIEHHUE, MPOLECC, CUCTEMa, HAy4YHBIM (DaKT, MPUHIUI, TUNOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOPHSs, HCCIIEIOBaHUE, HAOTIOICHHE, U3MEPECHHE, YIKCIIEPUMEHT U JIPYTHE);

yYHHUBEpcaibHble y4eOHble NeHCTBUS (ITO3HABaTENIbHbIE, KOMMYHUKATUBHbIE, PETYJSATUBHBIE),
obecnieunBaromue GopmupoBaHue (QyHKIHOHAIBHON TPAMOTHOCTH M COLIMAJIBHOW KOMIIETEHIIUU
o0yJaromuxcs;

CITOCOOHOCTH 00yJaronuxcst HCIIOJIb30BAaTh OCBOCHHBIC MEXIUCITUTITMNHAPHBIE,
MHPOBO33PCHUCCKHUE 3HaHUSA HW YHHBCPCAJIBbHBIC yqe6HLIe }IeﬁCTBHﬂ B IIO3HABATEILHOU H
COLIMATILHOM TTPaKTHKE.

MeranpeaMeTHble  pe3yNbTaThl  OTPaXKAIOT  OBIAJCHHE YHUBEPCAIBHBIMU  YUEOHBIMH
IMO3HaBaTCJIbHBIMH, KOMMYHUKATUBHBIMHU U PETYIIATUBHBIMHA ,ZIGI\/’ICTBI/UIMI/I.

OB.Hal]eHI/le YHUBEPCAJIbHBIMHA y‘leﬁHBIMl/l MMO3HAaBATCJIbHbBIMU I[eﬁCTBHﬂMH:

1) 6a3oBble JIOrHYecKHe AeiCTBUSA:

CaMOCTOSITENILHO  (OPMYJIMPOBATH M aKTyaJu3UpOBaTh MpoOJIeMy, BCECTOpOHHE €&
paccMaTpuBaTh;

OTpEACIATh IICJIM JACITeIBLHOCTH, 3ajJaBas IapaMeTpbl W KPUTEPUU WX JIOCTHKCHHS,
COOTHOCHUTD PC3YJIbTAThI ACATCIBHOCTU C ITOCTABJICHHBIMU LCIIAMU;

HCIIOJIB30BaTh IIPpU OCBOCHUH 3HAHUHI HpI/IéMBI JIOTUYCCKOT'O MBINIJICHUS — BBIACIATH
XapaKTepHbIC TPU3HAKK TOHATHA M  yCTaHABIUBAaTh WX  B3aMMOCBS3b, HCIOJB30BaTh
COOTBETCTBYIOIINE OHATHS JUTSI OOBSICHEHUS OTJICBHBIX (DAKTOB M SBJICHUIA;

BBIOMPATh OCHOBAHUS M KPUTEPHUH [UIs KJIacCU(UKAIIUH BELIECTB U XUMHUUECKUX PEAKIINM;

YCTaHABJIMBATb NPUYNHHO-CJICACTBCHHLIC CBA3U MCKAY NU3YUACMbIMU SIBJICHUSMU,



CTPOUTBH JIOTMUECKHE PACCYXJEHHs (MHIYKTUBHBIE, AE€TYKTUBHBIEC, [0 AHAJIOIMH), BBIABIATH
3aKOHOMEPHOCTH W TPOTUBOPEYUs B PACCMATPUBAEMBIX SBICHUSX, (POPMYIHUPOBATH BBHIBOJABI U
3aKJIF0YEHHUS;

OPUMEHATh B IIpPOLECCE IIO3HAHUS, MCIOJIb3yeMble B XMMHUU CHMBOJIMYECKHE (3HAKOBBIC)
MOJIeNIU, IPeoOpa3oBbIBaTh MOJEIIBHBIE MPEICTABICHUS — XMMUYECKUNA 3HAK (CHMMBOJI) 3JIEMEHTA,
XuMu4eckass (opmyna, ypaBHEHHE XUMHUYECKOM peakIMu — TpPH PEHICHUH  Y4eOHBIX
[IO3HABATEJIbHBIX U MPAKTUYECKUX 3a/1ay, IPUMEHATh Ha3BaHHbIE MOJIEIbHBIC MIPEICTABICHUS AJIs
BBISIBJICHHSI XapaKTE€PHBIX MPU3HAKOB U3Y4aeMbIX BELIECTB U XUMUYECKUX PEAKIIUM.

2) 0a3oBblIe HCCJIeN0BaTEIbCKHE IeHCTBUS:

BJIa/IETh OCHOBAMHU METO/JI0B HAYYHOI'O TIO3HAHMSI BELLIECTB U XUMUYECKUX PEAKIIUIL;

dopMmynupoBaTh LETM W 3a7ayd  MCCIEJOBAaHUS, HCIOJB30BATh IIOCTABICHHBIE U
CaMOCTOSITENILHO CPOPMYJIMPOBAHHBIE BOIPOCH! B KAUECTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI JJIS
(bopMHpOBaHUS TUIIOTE3bI 110 TPOBEPKE NMPABUIBHOCTH BBICKA3bIBAEMBIX CY)KJICHMIA;

BJIQ/IETh HABbIKAMU CAMOCTOSATEIBHOTO IIJIAHUPOBAHUS M IPOBEACHUS YUYEHUYECKHX
HKCIIEPUMEHTOB, COBEPIICHCTBOBATH YMEHHs HAOJIOJAaTh 3a XOJOM IPOIECCa, CaMOCTOSATEIBHO
IPOTHO3UPOBATh €ro pe3ysbTaT, (OpPMYIUPOBaTh O0OOOLIEHHS U BBIBOABI OTHOCHTEIBHO
JIOCTOBEPHOCTH PE3YJIbTaTOB HCCIIECAOBAHMS, COCTaBJIATh OOOCHOBAHHBIA OTYET O MPOJIETaHHOM
pabore;

IpUOOpETaTh ONBIT YYEHUUYECKOHN HCCIIeI0BATENbCKON U IIPOEKTHOM AESITEIbHOCTH, POSIBIIAThH
CIOCOOHOCTh U FTOTOBHOCTh K CaMOCTOSITEJIbHOMY IOUCKY METOJOB PEIIEHUs IPAKTUYECKUX 3ajiad,
IIPUMEHEHHUIO Pa3JIMYHbIX METOJOB IT03HAHUS.

3) padora ¢ unopmaumeii:

OpPUEHTUPOBATHCS B Pa3IMUHBIX MCTOYHMKAX MHQOpMAIUK (HaydHO-NIOMYJIspHas JIUTEeparypa
XMMHUYECKOTO COJAEp)KaHUs, CIpaBOYHble T0cOOMs, pecypcsl VIHTepHera), aHaIM3UpPOBATh
UHPOPMALIMIO PA3JIMYHBIX BUAOB U (OPM MPEACTaBICHUS, KPUTHUECKH OLEHUBAaTh €&
JIOCTOBEPHOCTh M HEITPOTUBOPEUNBOCTb;

dbopMynupoBaTh 3ampockl M HPUMEHATH pa3Iu4Hble METOJbl IpHU TOUCKE U oTOope
uHpopMannu, HeoOXOAMMOM IS BBITOJIHEHHSI YU€OHBIX 3aj1ay ONpeeIEHHOTO THIIa;

nproOpeTaTh ONBIT HCIOJB30BaHUS WH(GOPMAMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUH H
Pa3IUYHBIX TIOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpPATh ONTUMAIbHYIO (QOpMYy MpelcTaBieHHUs] HWHGOpMAaLUU (CXEMBI,
rpaduKy, TuarpaMMbl, TaOJIUIIbI, PUCYHKH U JPYTHE);

UCIIOJIb30BaTh HAYYHBIH S3bIK B KaUECTBE CPEJCTBA MPHU paboTe ¢ XUMHUECKOW MH(pOpMaIuei:
IPUMEHSTh MEXKIIpeIMETHbIe ((pU3nUYecKkrue U MaTeMaTHYecKHe) 3HAKU M CHUMBOJIBL, (OPMYJIbI,
ab0peBuaTyphl, HOMEHKJIATYpY;

UCIIOJIb30BaTh M MPeoOpa3oBbIBaTh 3HAKOBO-CUMBOJIUYECKUE CPEICTBA HATIISTHOCTH.

OBJajieHHe YHUBEPCAIbLHBIMH KOMMYHUKATHBHBIMM A€l CTBUSIMU:

3aJaBaTh BOMPOCHI IO CYHIECTBY OOCYKJaeMOil TeMbl B XOJ€ AMajora W/WIM TUCKYCCHUH,
BbICKa3bIBaTh HJE€H, (HOPMYIHpPOBaTh CBOM  MPENJIOKEHUS OTHOCUTENBHO  BBIOJIHEHUS
IIPEI0KEHHON 3a1a4H;

BBICTYNIaThb C IIPE3EHTALMEHl pe3yslbTaTOB I0O3HABATEIbHOW JEATENBHOCTH, IOJYYEHHBIX
CaMOCTOSITEJILHO UJIM COBMECTHO CO CBEPCTHUKAMH IIPU BHIMOJIHEHUH XUMHUYECKOTO SKCIEPUMEHTAa,
IPaKTUYECKON pabOThl MO MCCIIEJOBAHUIO CBOWCTB M3y4aeMbIX BELIECTB, pealu3allUd y4yeOHOTro
npoekTa M (OPMYIHMPOBATH BBIBOJABI IO pE3yJIbTaTaM TMPOBEIEHHBIX HMCCIEIOBAHUN MyTEM
COIJIACOBAHUS MO3ULIUH B X0/1€ 00CYKICHUS U OOMEHAa MHEHUSIMH.



OsJaieHne YHUBEPCAJIBHBIMH PeryJssTHBHBIMU e CTBUSIMU:

CaMOCTOSITENILHO TUIAHUPOBATh M OCYIIECTBISITH CBOKO TIO3HABATEINBHYIO JICATEIBHOCTD,
ompezenss e€¢ MeTu W 3aJa4d, KOHTPOJUPOBATH M 1O Mepe HEOOXOIUMOCTH KOPPEKTHPOBATH
npejyiaraéMblii  aJrOPUTM JICHCTBHI TIPH BBIMOJHEHUHM YYEOHBIX M HCCIICIOBATEIBCKUX 3aj1ad,
BBIOMpaTh Hanbosee dPPEKTUBHBIA CITOCOO WX peHIeHUs ¢ y4ETOM IMOJyYeHUs HOBBIX 3HAHUU O
BEIIECTBAX U XUMHUUYECKUX PEAKIIUIX;

OCYILIECTBIISATh CAMOKOHTPOJIb CBOCH JAEATEIBHOCTH HAa OCHOBE CAMOAHAIN3a U CAMOOLICHKH.

HNPEAMETHBIE PE3YJIbTATbBI

10 KJIACC

[TpenmMeTHbIE pe3yabTaThl OCBOEHUS Kypca «OpraHuueckas XUuMHUs OTpa)KaroT:

c(hOpMUPOBAHHOCTh TMPEJCTABICHUNA O XUMHUYECKON COCTaBJISIONICH €CTECTBEHHO-HAYYHOU
KapTUHBl MHUpA, POJIM XMMHUU B MO3HAHUU SBJICHUM MPUPOIbI, B (OPMUPOBAHUU MBILIUICHUS U
KYJIbTYpbl JUYHOCTH, €€ (YHKIHOHAIBHOW TIpPaMOTHOCTH, HEOOXOAMUMOW MJisi peIIeHUs
INPAKTUYECKUX 3aJa4 M DSKOJOTMYECKHM OOOCHOBAaHHOTO OTHOLIEHUS K CBOEMY 3J0pPOBbIO U
MIPUPOJHON CpelIE;

BJIQJICHUE CHUCTEMOW XMMHYECKUX 3HAHUM, KOTOpas BKJIOYAET: OCHOBOIIOJIATAIOIINE TOHATHUS
(XMMUYECKUIl 3JIEMEHT, aTOM, OJEKTPOHHAas 000J04YKa aromMa, MOJIEKYJa, BaJIEHTHOCTb,
AIIEKTPOOTPULIATEILHOCTh, XMMMYECKasi CBA3b, CTPYKTypHass ¢opMmyna (pa3BépHyTas U
COKpaléHHas1), MOJIb, MOJISIPHAsi Macca, MOJISIPHBINA 00BEM, YIJIEpOJIHBIN CKeNeT, GyHKIIMOHAIbHAs
rpynna, paaukai, U30Mepusi, H30MePbl, TOMOJIOTHUECKUI PsIZT, TOMOJIOTH, YTJIIEBOJOPOIbI, KUCIOPO/
U a30TcoAepKallue COCIUHEHNS, MOHOMED, MTOJIUMEDP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYIISIPHBIE
COEIMHEHUS); TEOPUM M 3aKOHBI (TEOpHsl CTpOeHusi opranmyeckux BemiecTB A. M. Byrtieposa,
3aKOH COXpPAHEHHMs MacChl BEIIECTB); 3aKOHOMEPHOCTH, CHUMBOJMYECKHI S3BIK XHMMHH;
MHUPOBO33PEHUYECKUE 3HAHUA, JIeXKalllueé B OCHOBE IOHUMAHUS MPUYUHHOCTH M CUCTEMHOCTH
XUMHUYECKHX SIBJICHUH, (aKTOJIOTMYECKHE CBEJEHMS O CBOWCTBAX, COCTaBe, IMOJYyYECHUH U
0€30I1aCHOM HCIIOJIb30BAaHUM Ba)KHEHIIMX OPraHWYECKHX BEUIECTB B OBITY M NPAKTUYECKOI
JeSITEIbHOCTH YEJI0BEKa,

c(OpMHUPOBAHHOCTh YMEHHI BBISBIATh XapaKTepHble MPU3HAKU MOHSATUHN, YCTaHABIMBATh MX
B3aMMOCBS3b, HCIOJb30BaTh COOTBETCTBYIOIIME IOHATUS IPH ONMCAHUU COCTaBa, CTPOCHMS M
IIPEBPALICHUI OPraHN4YECKUX COEIMHEHU;

c(OpMHUPOBAHHOCTh YMEHUN HCIOJB30BaTh XMMHUYECKYI0 CHMBOJIMKY JUISI COCTaBJICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKpAIEHHOW) (HOpMYNT OpraHUYECKHX BELIECTB U
YPaBHEHUH XMMHYECKUX PEAKLUI, N3rOTAaBIMBATh MOJEIN MOJIEKYJI OPraHMYECKHUX BELIECTB IS
WUTIOCTPALMM UX XUMUYECKOIO U IPOCTPAHCTBEHHOI'O CTPOEHUS;

c(OpMHUPOBAHHOCTh YMEHHUH YCTaHABIMBATh MPHUHAIICKHOCTh M3YyYEHHBIX OPraHUYEeCKHX
BEUIECTB [0 HX COCTaBy M CTPOEHUIO K OINpeAeNEHHOMY KiacCy/Tpylie COeIuHEHUI
(YraeBoJopobl, KUCIOPOJ U a30TCO/EpIKaIllie COeINMHEHHsI, BBICOKOMOJIEKYIISIPHbIE COCTUHEHNS),
JaBaTh WM Ha3BaHus 1o cucreMatudeckord HomeHknatype (IUPAC), a Ttaxke npuUBOIUTH
TPUBHAJIbHbIE HAa3BaHUS OTJENbHBIX OPraHMYECKUX BEIIECTB (ITUJIEH, MPOINUJICH, AalleTUJIEH,
STUJICHIJIUKOJIb, TIUIEpUH, (GeHo, GopManbIerul, aueTalbIerul, MypaBbuHasi KUCIO0Ta, YKCYCHas
KHCJIOTa, OJEUHOBAsl KUCJIOTA, CTEApUHOBAsl KUCJIOTa, TII0K03a, (pyKTO3a, Kpaxmal, LEeJIII03a,
TJIUIMH);



C(OPMHPOBAHHOCTE YMEHHUSl ONPEAETATh BHJIbl XUMHUYECKOW CBS3M B OPraHUYECKUX
COEIMHEHUX (OIMHAPHBIE U KPATHBIE);

c(OPMHPOBAHHOCTH YMEHUS IPUMEHSATH MOJ0KEHUS TEOPUU CTPOCHUS OPTaHUYECKUX BELIECTB
A. M. byrnepoBa i 00BSICHEHUSI 3aBUCUMOCTH CBOMCTB BEILECTB OT MX COCTaBa U CTPOEHUS;
3aKOH COXPAHEHHs MacChl BELIECTB;

c(OpPMHPOBAHHOCTh YMEHUH XapaKTEPH30BaTh COCTAB, CTPOCHUE, (PU3UUECKUE U XUMHUYECKHE
CBOMCTBA TUIMYHBIX MPEACTABUTEIEH PA3IMYHBIX KJIACCOB OPraHMYECKHUX BEILECTB (METaH, 3TaH,
STUJIEH, MpPOIWIEH, aleTuwieH, OyraaueH-1,3, mermnOyraauen-1,3, GeH305, METaHOJ, 3TaHOI,
STUJIEHIJIMKOJb, INIMLIEPUH, (EHOJI, aleTaibJeru]l, MypaBbuHas U YKCYCHas KHCIOTHI, IVIIOKO3a,
Kpaxmajl, LEJUII0JI03a, aMMHOYKCYCHasl KUCJIOTa), WJUIFOCTPUPOBATh T'€HETHUYECKYIO CBSI3b MEXKIY
HUMHU YpPaBHEHUSIMU COOTBETCTBYIOIIMX XMMHUYECKHUX PEAKIMUM C HCIOIb30BAaHUEM CTPYKTYPHBIX
dopmyu;

c(OPMHPOBAHHOCTh YMEHUS XapaKTepU30BaTh UCTOYHHUKH YIJIEBOJAOPOIHOIO ChIPbs (HE(TH,
IPUPOJHBIN Ta3, yrojib), cocoObl MX MEepepadOTKU U MPAKTUYECKOE NPUMEHEHHE IPOAYKTOB
nepepadoTKu;

c(OPMHPOBAHHOCTh YMEHHUI MPOBOJUTH BBIYUCIECHUS 1O XUMHUYECKUM YPaBHEHUSIM (Macchl,
00BbEMa, KOJIMYECTBA UCXOJHOIO BEIECTBA WM MPOJYKTa peakUK 10 U3BECTHBIM Macce, 00bEMY,
KOJIMYECTBY OJIHOTO M3 UCXOJHBIX BELIECTB WJIN IPOAYKTOB PEAKIUN);

c(hOpMUPOBAHHOCTh YMEHHH BIAJACTh CHUCTEMON 3HAHMK 00 OCHOBHBIX METOJIaX HAYyYHOI'O
IIO3HAHUS, UCIIOJIb3YEMbIX B XMMUHU IIPU U3YYEHHUH BELIECTB U XMMUYECKHX SBJICHUHN (Ha0JII0CHHUE,
U3MEpEeHHue, HKCIEPUMEHT, MOJIEIMPOBAHUE), HCIIOJIb30BAaTh CUCTEMHBIE XUMHUYECKUE 3HAHUS JJIs
NPUHATHS PELIEHU B KOHKPETHBIX >KU3HEHHBIX CHUTYalUsX, CBSA3aHHBIX C BEUIECTBAMHU U HX
PUMEHEHUEM;

c(OPMHPOBAHHOCTh YMEHHMH COOJI0AaTh MpaBUia IOJb30BAHUS XMMUYECKOH MOCyloH H
71a00paTOpHBIM O00OPYJOBaHUEM, a TaK)Ke MpaBHiia OOpallleHHs C BEIIeCTBAaMH B COOTBETCTBUU C
MHCTPYKILHUSMU IO BBIOJHEHUIO JIA0OPATOPHBIX XUMUYECKUX OMBITOB;

c(OpPMUPOBAHHOCTh YMEHMHM IUIAHUPOBATH M  BBIIOJHATH XHUMHUYECKUH HKCIEPUMEHT
(peBpalleHusl OpraHMYECKUX BEILECTB MPH HArpeBaHUH, MOJYyYEHHE STUIIEHA M U3YyYCHHE ero
CBOWCTB, KaUeCTBEHHbIE PEAKIIMM OPraHUYECKUX BEIIECTB, JACHATypauus OEJIKOB IPHU HAarpeBaHHH,
[IBETHBIE PEAKIIMU OEJIKOB) B COOTBETCTBHUH C MpaBUJIAMHU TEXHHUKHU O€30MACHOCTU MIPHU OOpaIIEHUN
C BemiecTBaMM M Ja0OpaTOPHBIM OOOpPYIOBAaHUEM, NPEACTABISTh PE3YyIbTaThl XHUMHUYECKOTO
JKCIIepUMeHTa B (OpMe 3allUCH ypPaBHEHUH COOTBETCTBYIOIIMX peakiuid u (OpMYIHpPOBATH
BBIBOJIbI HA OCHOBE ATHX PE3YJIbTaTOB;

c(OpMUPOBAHHOCTh YMEHUH KPUTUYECKH AaHAM3UPOBaTh XUMHYECKYI0 HH(OpMaIHIo,
MOJTy4aeMyI0 U3 pa3HbIX HCTOUHUKOB (CpeacTBa MaccoBoi nHpopmanuu, HTEpHET U Ipyrux);

c(OpPMHPOBAHHOCTh YMEHUN COOIIOIAaTh MPaBHUIIa SKOJIOTHUECKH 1eNIecO00pa3HOro MOBEICHHS
B OBITY M TPYAOBOHM JEATEIBHOCTH B LENIAX COXPAHEHUS CBOET0 3J0POBBS M OKPYXKAIOLIEH
IPUPOJIHOM Cpenibl, OCO3HABAaTh OMACHOCTH BO3JIEHCTBUS Ha KUBBIE OPraHU3MBI ONpPEAETEHHBIX
OpraHMYECKUX BellecTB, MOHMMasl cMbicn mnokasarens [IJIK, moscHATe Ha mpuMepax crnocoObl
YMEHBILIEHUS U IPEJOTBPAIIECHUS UX BPEJHOTO BO3/ICHCTBUS HA OPTaHU3M YEJIOBEKA;

JUIL O0YYaIOLINXCSl ¢ OTPAaHUYCHHBIMH BO3MOXKHOCTSMU 3/10POBBS: YMEHUE TPUMEHSATH 3HAHUS
00 OCHOBHBIX JOCTYIHBIX METOJAX MO3HAHUS BELIECTB U XUMUUECKUX SBICHUM;

JUI CIIENBIX U CIA0OBUAAIIMX OOYYaroIMXCA: YMEHHE HCIOJIb30BATh PENbe(HO-TOUECUHYIO
cucremy o0o3HaueHuit JI. bpaiins 1uist 3anucu XuMuueckux Gopmyt.



11 KUIIACC

[IpeameTHbIE pe3ynbTaThl OCBOCHUs Kypca «O0miast 1 HeOpraHHuecKasi XUMHsD OTPaXaroT:

c(OpMUPOBAHHOCTh MPEJICTABICHUI: O XUMHUYECKOH COCTaBISIOUICH €CTECTBEHHO-HAYYHOU
KapTUHBI MHUpa, POJIM XMMHUU B MO3HAHWUU SBJICHUH MPUPOIbI, B (OPMUPOBAHUU MBILUICHUS U
KYJIBTYPBl JTUYHOCTH, €€ (YHKIHOHAIBHOH TIpPaMOTHOCTH, HEOOXOAMMOH [UIsl peIIeHUs
NPaKTUYECKUX 337a4 M OSKOJOTWYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 37I0POBBIO U
MPUPOJHON Cpelie;

BJIQJICHUE CHUCTEMOW XMMHYECKUX 3HAHUM, KOTOpas BKJIOYAET: OCHOBOIIOJIATAIOIINE MOHATUS
(XMIMHUYECKHUIl AJIEMEHT, aTOM, M30TOI, S-, P-, d- 3JEKTPOHHBIC OpOUTAIM aATOMOB, MOH, MOJICKYIIa,
MOJIb, MOJIIpDHBIH 00BEM, BaJIEHTHOCTb, 3JEKTPOOTPULIATEIIBHOCTb, CTENEHb OKHUCIIEHHUS,
XUMHUYECKasi CBA3b (KOBaJEHTHAsl, WOHHAs, MeETaJUIMYecKas, BOJOPOAHAs), KPUCTAJUIMUECcKas
pemérka, TUIObl  XUMHUYECKMX  pEaklUMi,  pacTBOpP,  AJIEKTPOJUTBHI,  HEDIEKTPOJIHTHI,
AIIEKTPOJINTUYECKAs] JUCCOLUALUS, OKUCIUTEIh, BOCCTAHOBUTEINb, CKOPOCTh XUMUYECKON PEaKIIH,
XUMHYECKOE pABHOBECHE); TEOPUUM U 3aKOHBI (T€OpUSI AIIEKTPOJIMTUYECKON JHUCCOLMALINU,
nepuoanueckuii 3akoH . Y. MenzaeneeBa, 3aKOH COXpaHEHHUsI MacChl BELIECTB, 3aKOH COXPaHEHUs
U TIPEeBpaLICHUsS YHEPTHH MPU XUMHUYECKHX PEaKIUAX), 3aKOHOMEPHOCTH, CUMBOJIMYECKUHN S3BIK
XUMHUH, MUPOBO33PEHUECKNE 3HAHNUS, JIEKAIINE B OCHOBE MOHUMaHUS IPUYMHHOCTH U CUCTEMHOCTHU
XUMHYECKHX SIBJICHUH, (aAKTOJOTMYECKHE CBEICHHS O CBOWCTBAX, COCTaBe, IOJNYYCHHH U
0e30MacHOM HCIIOJIb30BAHUM BAKHEWMIIUX HEOPTaHWYECKUX BEIIECTB B OBITY M MPAKTUYECKOU
JIeATETbHOCTH YEJIOBEKA;

c(hOpMUPOBAHHOCTh YMEHUU BBHISBISITh XapaKTEPHbIE MPU3HAKKU TMOHSATHUMN, YCTAHABIMBATh MX
B3alMOCBS3b, UCIIOJIb30BaTh COOTBETCTBYIOIINE MOHATHUS NTPH OMMCAHUN HEOPTaHMYECKHUX BELECTB
U UX MPEBpaLICHUN;

c(OpMHUPOBAHHOCTh YMEHUU HCIONIB30BaTh XHMHUYECKYI0 CHMBOJIMKY I COCTaBIICHUS
(GopMyJ BEleCTB M YpPaBHCHUI XUMHUYECKUX peakinii, cucteMaTndeckyro Homenkiarypy (IUPAC)
Y TPUBHAJIbHBIC HAa3BaHUS OT/EIBHBIX HEOPTaHWYECKUX BEIIEeCTB (yrapHbIM ra3, YIJIEKHCIBIN ras,
aMMHuak, raiéHasi U3BeCTh, Heral€Has u3BecTb, MUThEBAs COJa, MUPUT U JAPYyTHeE);

c(hOpMHUPOBAHHOCTh YMEHHUU OMpEENATh BaJCHTHOCTh M CTENEHb OKUCICHHUS XUMHYECKHX
AIIEMEHTOB B COCIUHEHHSIX PA3IUYHOTO COCTaBa, BHUJl XUMHUYECKOW CBSI3U (KOBaJieHTHasi, MOHHAs,
MeTaJlJIMYecKasi, BOJOPOJIHAsA) B COEAMHEHHUSAX, THUI KPHUCTAJUIMYECKON PpEemETKH KOHKPETHOIO
BellecTBa (aroMHasi, MOJIEKYJpHas, HOHHAas, MeTalIM4yecKas), XapakTep Cpeabl B BOJHBIX
pacTBOpax HEOPraHUYECKUX COETMHEHUI;

c(OpMUPOBAHHOCTh YMEHUH YCTaHABIMBATH MPUHAATIC)KHOCTh HEOPTaHUYECKHX BEIIECTB IO
UX COCTaBy K OIpeNeIEHHOMY KiacCy/TpymIe COeAMHEHUN (TpOCThble BEIIecCTBA — METAJIbl U
HEMEeTaJlIbl, OKCH/JIbI, OCHOBAHHUS, KUCIIOThI, aM()OTEpHbIE TUAPOKCHbI, COJIH);

c(hOpMHUPOBAHHOCTh YMEHHUI PacKpbIBaTh CMBICH Mepuoandeckoro 3akoHa [[. 1. Mengeneesa u
JEMOHCTPHUPOBATH €T0 CUCTEMATH3UPYIOUTYI0, 00BSICHUTEIBHYIO U TPOTHOCTUYECKYIO (DYHKIINU;

c(OpMHUPOBAHHOCTh YMEHHM XapaKTepHU30BaTh JIEKTPOHHOE CTPOEHHE aTOMOB XUMHYECKHX
saneMeHToB 1—4 mepuonos Ilepuoandeckor cucteMbl xuMmudeckux 3neMeHToB [[. . Menpaeneesa,
UCTIONB3Ysl TIOHATHUS «S-, P-, O-3JEKTPOHHBIC OpOUTAIHY», «IHEPTETUUYCCKUE YPOBHU», OOBSICHSTH
3aKOHOMEPHOCTU U3MEHEHHUS CBOMCTB XMMHUYECKUX 3JIEMEHTOB U UX COCAMHEHUH MO MepuojaM U
rpynnam [lepuoanueckoit cucremsl xumuieckux 3aeMenToB . V1. Menpaeneena;

c(hOpMUPOBAHHOCTh YMEHHUH XapakTEepPU30BaTh (OMHUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA
HEOPTraHWYECKUX BEIECTB PA3JIMYHBIX KJIACCOB, MOATBEPKIATh CYILIECTBOBAHUE T'€HETHUECKOU



CBS3M MEXKJYy HEOPraHWYECKMMH BEIECTBAMM C IIOMOIIbIO YPAaBHEHUH COOTBETCTBYIOIIMX
XUMHYECKUX PEAKIUM;

c(OPMHPOBAHHOCTh YMEHHUS KIAacCCHU(DUIUPOBATh XUMHUECKHE PpEAKIUH 10 Pa3IUYHBIM
npu3HaKaM (YUCIy U COCTaBy pPearupyroulux BElIecTB, TeIIOBoMY 3D (eKTy peakiuunu, H3MEHEHHIO
CTENeHEeH OKUCIICHHSI 3JIEMEHTOB, OOPaTUMOCTH PEaKIUH, YIaCTHIO KaTau3aTopa);

c(OPMHPOBAHHOCTh YMEHUH COCTABISATH YPABHEHUS PEAKUUH pPa3IMYHBIX TUIIOB, MOJHBIC H
COKpAIIEHHBIC YpaBHEHUS peakiMii MOHHOTO OOMEHAa, YYUTBIBas YCJIOBHUS, NMPH KOTOPBIX 3TH
peakUMu UIYT 10 KOHLA;

c(OpMHUPOBAHHOCTh YMEHUN MPOBOAUTH pPEaKLMH, MOATBEPKIAIONINEe KAaueCTBEHHBIM COCTaB
pa3IMYHBIX HEOPTaHUYECKUX BELIECTB, PACIIO3HABATH ONBITHBIM IIyTEM HOHBI, IPUCYTCTBYIOIIUE B
BOJIHBIX pacCTBOpaxX HEOPraHUUYECKUX BEILECTB;

c(OpPMHUPOBAHHOCTh YMEHUW PACKPBIBATh CYIIHOCTh OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaxIuii MoCpPeICTBOM COCTaBJICHUS SJIEKTPOHHOTO OaaHca ATUX PEaKIHii;

c(OPMHPOBAHHOCTh YMEHHI OOBSICHATH 3aBHCUMOCTh CKOPOCTH XHMHUYECKOW pPEaKIuu OT
pa3nuyHBIX (AKTOPOB; XapaKTep CMEIIEHUS XHMHUYECKOTO pABHOBECHS B 3aBUCHUMOCTH OT
BHelHero Bo3aerictBus (mpunuun Jle [larensbe);

c(hOpMHUPOBAHHOCTh YMEHUH XapaKTepU30BaTh XMMHUYECKUE IPOIIECCHI, JEKaIlle B OCHOBE
NPOMBIIIICHHOTO TIOJIYYEHUS CEPHOM KHUCIOTHI, aMMHaKa, a Takke COOPMHPOBAHHOCTD
npejacTaBieHUd 00 OOIMX Hay4YHBIX NPUHIUIAX M SKOJIOTMYECKHX MpodieMax XHUMHUYECKOIo
MIPOU3BOICTBA;

c(OPMHPOBAHHOCTh YMEHUI MPOBOIUTH BBIYHCIEHUS C UCHOJIB30BAHUEM MOHATHUS «MaccoBast
JI0JIsl BELIECTBa B PAacTBOPE», OOBEMHBIX OTHOIIEHUM Ta30B MPU XMMHUECKUX PEAKIHUSAX, MACChI
BelIecTBa WK 00bEMA ra30oB 110 U3BECTHOMY KOJIMYECTBY BEILIECTBA, Macce WIH 00BEMY OAHOTO U3
YUYaCTBYIOUIMX B PEAKIIMU BELIECTB, TEIIOBOrO 3¢ (eKTa peakiuu Ha OCHOBE 3aKOHOB COXpPaHEHHUs
MaccChl BELIECTB, IPEBPALLEHUS U COXPAHEHUS SHEPTUU;

c(hOpMUPOBAHHOCTh yYMEHUW COONIOJATh TMpaBHJIa TOJH30BAaHUS XUMHUUYECKOW TOCYIOM U
1abopaTOpHBIM O0OpYAOBaHUEM, a TaK)Ke MpaBMiia OOpaIleHus] C BEIIECTBAMH B COOTBETCTBUU C
WHCTPYKIUSMU IO BBITIOTHEHHIO JIA0OPATOPHBIX XUMUYECKUX OTBITOB;

c(OpPMUPOBAHHOCTh yYMEHHMM TUJIAHUPOBATH U  BBIIOJHATH XUMHUYECKHUH OKCIIEPUMEHT
(paznoxeHue MepoKCuaa BOAOpOJa B MPUCYTCTBUHU KaTajlM3aTopa, ONpeeIeHHe Cpellbl pacTBOPOB
BEIIECTB C MOMOIIbIO YHUBEPCAIBHOIO MHJIUKATOPA, BIMSHUE PA3IMYHBIX (AKTOPOB HA CKOPOCTh
XUMHUYECKON peaklliy, peakui HOHHOro 0OMeHa, KadeCTBEHHbIE peakluu Ha cylb(dar-, KapOoHaT-
U XJOpUJI-aHUOHBI, HAa KATHOH aMMOHUs, pEUICHUE SKCIEPUMEHTAIbHBIX 3a7ady IO TeMaM
«Meramnel» u «Hemeramnel») B COOTBETCTBUU C MpaBUIaMH TEXHUKH O€30MaCHOCTU TpHU
oOpallleHun ¢ BellecTBaMU U JIabOpaTOPHBIM O0OpYyIOBaHUEM, TPEJCTABIATH PE3YIbTAaThl
XUMHUYECKOTO OJKCIepUMeHTa B (opMe 3aluch YpaBHEHMH COOTBETCTBYIOIMX pEakIuid u
(dbopMynHpOBaThH BHIBO/IBI HA OCHOBE ATHUX PE3yJIbTaTOB;

c(OpMUPOBAHHOCTh YMEHUN KPUTUYECKH AaHAM3UPOBATh XUMHYECKYI0 HH(OpMaIHIO,
MOJIy4aeMYI0 U3 Pa3HbIX HCTOUYHUKOB (CPEICTBA MAaCCOBOM KOMMYHUKaluu, IHTepHET u Apyrux);

c(OpPMHPOBAHHOCTh YMEHUN COOIIOIATh MPAaBUIIA KOJIOTMUYECKH 11eTIECO00Pa3HOT0 MOBEACHUS
B OBITY M TPYAOBOHM JEATEIBHOCTH B LENIAX COXPAHEHHUS CBOETO 3J0POBBS M OKPYXKAIOLICH
MIPUPOJHON Cpefbl, OCO3HABAaTh OMACHOCTh BO3JCHCTBUS Ha JKUBBIE OPTaHU3MBbI OMNPEIEIEHHBIX
BellecTB, MoHMMas cMmbica mokaszatens [IJIK, moscHATe Ha mpumepax crnocoObl YMEHBUICHHS U
IPEIOTBPALIEHHS UX BPEIHOTO BO3/AECHCTBUS HA OPTaHNU3M UYEJIOBEKA;

JUI O0YYaIOLINXCSl ¢ OTPAaHUYCHHBIMH BO3MOXKHOCTSMU 3/10POBBS: YMEHUE TPUMEHSATH 3HAHUS
00 OCHOBHBIX JJOCTYIHBIX METO/IaX MO3HAHUS BEUIECTB U XUMHUYECKHX SIBJICHHUIA;



JUI CIIENBIX U CIA0O0BUAAIIMX OOYyYaroIUXCA: YMEHHE HCIOJIb30BATh PENbe(HO-TOUECUHYIO
cucremy obo3HaueHuit JI. bpaiins 1uist 3anucu XuMudeckux GopMyt.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KonuyecTBo yacos DJIEKTPOHHbBIE
HaumeHoBaHue pa3/iejioB H TeM
Ne /i KoHTpoabH Ipakruyec  (undpossie)
NMPOrpamMMbl Bcero
bie padoThI KHe padoThl o0pa3oBaTesbHbIE Pecypchl
Paszgea 1. TeopeTuyeckue 0CHOBbI OPraHUYeCKOH XUMUM
[Ipenmet oprannyeckoit xumuu. Teopus bubmuorexa [{OK
1.1 CTPOCHHSI OPraHMYECCKUX COCAUHCHUH A. 3 0 0 https://m.edsoo.ru bubnuoreka
M. Bytneposa POUI https://resh.edu.ru
Htoro no pazneny 3
Pasznea 2. YrieBoaopoabl
bubmuoreka [{OK
2.1 [IpenenbHbIC YIIEBOAOPOIbI — ATKAHBI 2 0,5 0 https://m.edsoo.ru bubnuoreka
POIII https://resh.edu.ru
HenpenenbHble yriieBogopO/Ibl: aIKEHbI bubmorexa HOK
2.2 ATKATHCHBL, ATKIHEI ’ 6 0,5 1 https://m.edsoo0.ru bu6moreka
’ POIII https://resh.edu.ru
bubmmoreka IIOK
2.3 ApomMaTHyecKkue yrieBoaopOIbl 1 0 0 https://m.edsoo.ru bubnnoreka
POIII https://resh.edu.ru
[IpupoiHBIE HICTOYHUKH YIIJIEBOIOPOJIOB bubmorexa HOK
24 X TepenaGoTia 1 0 0 https://m.edso0.ru bubnoreka
pep POIII https://resh.edu.ru
Hroro no pazueny 10 1 1

Pasznea 3. Kucaopoaconepskamue oprannyeckue coeiuHeHus1. A30Tco/iep Kaliue Oprannyeckre coeJuHeHusl.

bubmmoreka POIII
3.1 Cnuptel. ®enon 3 0 0 https://resh.edu.ru
Amnpnernnsl. KapOoOHOBBIE KUCIIOTEI bubmmorexa LIOK
3.2 ACTHIIEL Bap ' 4 0 1 https://m.edso0.ru bubnuoreka

CrnoxHble 3¢upbl

POIII https://resh.edu.ru
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bub6nmoreka IIOK

3.3 VrieBoasl 3 0,5 0,5 https://m.edsoo.ru bubmauoreka
POII https://resh.edu.ru
bub6nmoreka [IOK
3.4 AMuHBl. AMUHOKUCIIOTHL. benku 8 0,5 0 https://m.edsoo.ru bubmauoreka
POII https://resh.edu.ru
Hroro no pazueny 18
Pa3znea 4. UcKyccTBeHHbIE M CHHTETHYECKHUE MOJTMMEPDI.
I/ICKyCCTBCHHI)IG U CUHTCTHYCCKHC BI/I6HI/IOTCK8. HOK
4.1 HOMHMEDEL. 2 0 0 https://m.eds00.ru bubnmoreka
POUI https://resh.edu.ru
Hroro no pazgeny 2
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34 3 2,5



https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/

11 KJIACC

KounuecTBO 4acoB DJIEKTPOHHBIE
HaumeHnoBaHue pa3/aesioB U TeM
Ne i/m KoHnTpoabn Ilpakruyec  (uudposbie)
NporpamMmmsl Bceero
bie paGoThI KHe padoThl odpa3oBaTeIbHbIE Pecypchl
Pasnen 1. Ctpoenue BemecTsa
Crpoenue atomoB. [lepuoanueckuii 3akoH bubmmoreka [JOK
1.1 u Ileproarueckas CHCTEMa XMMUYECKHX 4 1 https://m.edso0.ru bubnuoreka
snementoB JI. 1. MenzeneeBa PDII https://resh.edu.ru
Tunel xumMudeckux cBsizeii. CTpoeHue bubmmorexa LOK
1.2 Bemectsa. MHOr00BpasHe BemecTs 14 1 https://m.eds00.ru buGimoreka
: PDII https://resh.edu.ru
Utoro no pazneny 18 1 1
Pa3znen 2. XumMuuecKkue peakumu
bubmuorexa [JOK
2.1 XUMUYECKUE PEaKIIUH 9 1 3 https://m.edsoo.ru bubnuoreka
POII https://resh.edu.ru
Hroro no paszneny 9 1 3
Paznen 3. BemecTBa u ux cBoiicTBa
bu6nmoreka [IOK
3.1 Meraibl 1 0 0 https://m.edso0.ru budinorexa
PDII https://resh.edu.ru
bu6mmoreka [IOK
3.2 Hemeramnsl 5 0 0 https://m.edso0.ru budinorexa
PD1II https://resh.edu.ru
CBsI3b HEOPTAHWYECKUX W OPTAaHHICCKHUX bubmmorexa LIOK
3.3 S 1 1 0 https://m.eds00.ru bubnmnoreka
PD1II https://resh.edu.ru
Hroro o pazueny 7 0
OBIIEE KOJIMYECTBO YACOB I10 I[TPO'PAMME 34 3 4



https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/

10 KJIACC

IHOYPOYHOE IINTAHUPOBAHHUE

KoanuecTBo yacoB

No
o Tema ypoxa KoHTpo.h- Mpakrayec-iue Hara DJIeKTpOHHBbIe U (POBBIE 00pa3oBaTeIbHbIE
n/n Bcero H3YYeHHs] | pecypchl
Hble padoTbl | PadoTHI

I1 i .

1 Xnﬁfgresé?;?ﬁ;fggggm 1 0 0 Vpoxk (udposas 6ubnmmoreka): https://app.onlineschool-

’ ’ 1.ru/10-klass/himiya/predmet-organicheskoj-himiil/article

Pa3BUTHUC U 3BHAUYCHUC
Teopust crpoeHus

2 OPraHUYeCKUX COCTMHEHUHN 1 0 0 (Uurepypox):https://interneturok.ru/book/chemistry/10-
A. M. byrneposna, eé klass/organicheskaya-himiya-10-klass-rudzitis-g-e#
OCHOBHBIC TTOJIOKEHUS
Teopus crpoenus .

o Farl)mqecgﬂx S — Buneoypox: http://school-collection.edu.ru/ Bugeoypox

3 Ap M. E o 1 0 0 (MHTEPYPOK): https://interneturok.ru/lesson/chemistry/10-

- V. BYTJICpOBd, ¢ klass/bvvedenieb/klassifikatsiya-organicheskih-soedineniy
OCHOBHBIC ITOJIOKCHUA

4 AJKanbi: coctas i CTpOCHIE, 1 0 0,5 Buneoypok: http://school-collection.edu.ru/
TOMOJIOTHUECKUHN PsiJT
AJTKaHBI: COCTaB M CTPOCHUE Buxcoypox (MHTEPYPOK):

5 ) . ’ 1 0 0 https://www.yaklass.ru/p/himija/10-klass/uglevodorody-
TOMOIIOTHICCKIH PslL 6579439/alkany-metan-i-ego-gomologi-6579437
AJTKEHEL COCTAB I CTHOCHHE Vpox (AKmacc): https://www.yaklass.ru/p/himija/10-

6 . ) p ’ 1 0 0 klass/uglevodorody-6579439/alkeny-fizicheskie-i-
CBOMCTBA khimicheskie-svoistva-6892975
AJIKCHBI: COCTAB I CTDOCHIE VYpoxk (AAKmnacce):https://www.yaklass.ru/p/himija/10-

7 . p ’ 1 0 0 klass/uglevodorody-6579439/alkeny-poluchenie-i-
CBOVCTBA primenenie-6895074

8 Anxanauensl. Kayayku. 1 0 0 Buneoypok: http://school-collection.edu.ru/

) Buneoypok: http://school-collection.edu.ru/ Ypoxk (SKnacc):

9 AHKaI%HeHH' ByTla HgﬂeH 13u 1 0 0 https://www.yaklass.ru/p/himija/10-klass/uglevodorody-
METHITOYTa/IMCH" 2, S. 6579439/alkadieny-6899278

10 AJIKUHBIL. ATIETHIICH. 1 0 0 Bupeoypok: http://school-collection.edu.ru/ Ipesenranus



https://app.onlineschool-1.ru/10-klass/himiya/predmet-organicheskoj-himii1/article
https://app.onlineschool-1.ru/10-klass/himiya/predmet-organicheskoj-himii1/article
https://interneturok.ru/book/chemistry/10-klass/organicheskaya-himiya-10-klass-rudzitis-g-e
https://interneturok.ru/book/chemistry/10-klass/organicheskaya-himiya-10-klass-rudzitis-g-e
http://school-collection.edu.ru/
https://interneturok.ru/lesson/chemistry/10-klass/bvvedenieb/klassifikatsiya-organicheskih-soedineniy
https://interneturok.ru/lesson/chemistry/10-klass/bvvedenieb/klassifikatsiya-organicheskih-soedineniy
http://school-collection.edu.ru/
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkany-metan-i-ego-gomologi-6579437
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkany-metan-i-ego-gomologi-6579437
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkeny-fizicheskie-i-khimicheskie-svoistva-6892975
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkeny-fizicheskie-i-khimicheskie-svoistva-6892975
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkeny-fizicheskie-i-khimicheskie-svoistva-6892975
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkeny-poluchenie-i-primenenie-6895074
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkeny-poluchenie-i-primenenie-6895074
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkeny-poluchenie-i-primenenie-6895074
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkadieny-6899278
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkadieny-6899278
http://school-collection.edu.ru/

(MH®OYPOK): https://infourok.ru/prezentaciya-po-himii-na-
temu-alkini-klass-1243319.html

11 AJIKUHBI. ATLIETHIICH. 0,5 Bupeoypok: http://school-collection.edu.ru/
Buneoypox (MHTEPYPOK):
12 Apensl. benzo. 0 https://interneturok.ru/book/chemistry/10-
klass/organicheskaya-himiya-10-klass-rudzitis-g-e#
.. VYpoxk (Iudporas 6ubnmuoreka):https://app.onlineschool-
13 Heqm’; criocodrr e8 0 1.ru/10-klass/himiya/geneticheskaya-svyaz-mezhdu-
T1CpepabOTKH. klass/article
EnuncTBO XMMHUYECKOU Vpoxk(SKnacc):https://www.yaklass.ru/p/himija/10-
14 OpraHU3alNH KUBBIX 0 klass/uglevodorody-6579439/uglevodorody-v-prirode-
OpraHu3MOB Ha 3emJIe. 6917422
15 Couprsl. 0,5 Vpox (POII): https://resh.edu.ru/subject/lesson/6148/
16 denol. 0 Pemy OI'D:https://chem-oge.sdamgia.ru/
VYpoxk (Sxmace): https://www.yaklass.ru/p/himija/10-
17 Anbaeruipl 1 KETOHBI. 0 klass/spirty-fenoly-6580873/nasyshchennye-odnoatomnye-
spirty-metanol-etanol-6569756
VYpoxk (Iudposas 6ubnmmoreka): https://app.onlineschool-
18 Kap6oroEsie KHCIIOTEL. 0.5 1.ru/10-klass/himiya/mnogoatomnye-spirtyl/article
19 KapOoHoBBIE KUCTOTHI. 0 VYpox (PDII): https://resh.edu.ru/subject/lesson/5727/
VYpox (Iudporast maboparopust): https://app.onlineschool-
20 ﬁ”OKHHe 3¢upsl. XKupsl. 0 1.ru/10-klass/himiya/aldegidy-i-ketonyd/article Ypox (PDLL):
bl1a. https://resh.edu.ru/subject/lesson/4776/
VYpoxk (SIKmacc): https://www.yaklass.ru/p/himija/10-
21 VraeBonasl. 0,5 klass/aldegidy-ketony-karbonovye-kisloty-
6780279/karbonovye-kisloty-karboksilnaia-gruppa-6795067
Buneoypox: http://school-collection.edu.ru/ TTpesenrarius
22 Monocaxapusl. 0 (MH®OVYPOK): https://infourok.ru/prezentaciya-na-temu-
uksusnaya-kislota-4703820.html
23 Jlucaxapue! u 0,5 Buneoypox: http://school-collection.edu.ru/
MOJINCAXaPU/IBL.
24 AMUHBI. 0 Vpox (POIL): https://resh.edu.ru/subject/lesson/5952/
25 AnunvH. 0 (Ypoxk (ITudporas 6udmoreka): https://app.onlineschool-



https://infourok.ru/prezentaciya-po-himii-na-temu-alkini-klass-1243319.html
https://infourok.ru/prezentaciya-po-himii-na-temu-alkini-klass-1243319.html
http://school-collection.edu.ru/
https://interneturok.ru/book/chemistry/10-klass/organicheskaya-himiya-10-klass-rudzitis-g-e
https://interneturok.ru/book/chemistry/10-klass/organicheskaya-himiya-10-klass-rudzitis-g-e
https://app.onlineschool-1.ru/10-klass/himiya/geneticheskaya-svyaz-mezhdu-klass/article
https://app.onlineschool-1.ru/10-klass/himiya/geneticheskaya-svyaz-mezhdu-klass/article
https://app.onlineschool-1.ru/10-klass/himiya/geneticheskaya-svyaz-mezhdu-klass/article
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/uglevodorody-v-prirode-6917422
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/uglevodorody-v-prirode-6917422
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/uglevodorody-v-prirode-6917422
https://resh.edu.ru/subject/lesson/6148/
https://chem-oge.sdamgia.ru/
https://www.yaklass.ru/p/himija/10-klass/spirty-fenoly-6580873/nasyshchennye-odnoatomnye-spirty-metanol-etanol-6569756
https://www.yaklass.ru/p/himija/10-klass/spirty-fenoly-6580873/nasyshchennye-odnoatomnye-spirty-metanol-etanol-6569756
https://www.yaklass.ru/p/himija/10-klass/spirty-fenoly-6580873/nasyshchennye-odnoatomnye-spirty-metanol-etanol-6569756
https://app.onlineschool-1.ru/10-klass/himiya/mnogoatomnye-spirty1/article
https://app.onlineschool-1.ru/10-klass/himiya/mnogoatomnye-spirty1/article
https://resh.edu.ru/subject/lesson/5727/
https://app.onlineschool-1.ru/10-klass/himiya/aldegidy-i-ketony1/article
https://app.onlineschool-1.ru/10-klass/himiya/aldegidy-i-ketony1/article
https://resh.edu.ru/subject/lesson/4776/
https://www.yaklass.ru/p/himija/10-klass/aldegidy-ketony-karbonovye-kisloty-6780279/karbonovye-kisloty-karboksilnaia-gruppa-6795067
https://www.yaklass.ru/p/himija/10-klass/aldegidy-ketony-karbonovye-kisloty-6780279/karbonovye-kisloty-karboksilnaia-gruppa-6795067
https://www.yaklass.ru/p/himija/10-klass/aldegidy-ketony-karbonovye-kisloty-6780279/karbonovye-kisloty-karboksilnaia-gruppa-6795067
http://school-collection.edu.ru/
https://infourok.ru/prezentaciya-na-temu-uksusnaya-kislota-4703820.html
https://infourok.ru/prezentaciya-na-temu-uksusnaya-kislota-4703820.html
http://school-collection.edu.ru/
https://resh.edu.ru/subject/lesson/5952/
https://app.onlineschool-1.ru/10-klass/himiya/slozhnye-efiry-zhiry/article

1.ru/10-klass/himiya/slozhnye-efiry-zhiry/article
Vpoxk (udposas 6ubnmmoreka): https://app.onlineschool-

26 AMHUHOKHUCIOTHI. 1 0 0 1.ru/10-klass/himiya/slozhnye-efiry-zhiryl/article Ypox
(POII): https://resh.edu.ru/subject/lesson/5952/
27 benku. 1 0 0,5 Vpox (POII):https://resh.edu.ru/subject/lesson/6150/
28 HyxnenHoBbIe KUCTOTHI. 1 0 0 VYpoxk (POIII): https://resh.edu.ru/subject/lesson/5413/
29 HykiieMHOBBIE KHUCIIOTHI. 1 1 0 Pemry ET'D:https://ege.sdamgia.ru/
Ypoxk (Iudposas 6ubnmuoreka): https://app.onlineschool-
30 DepueHTEL. 1 0 0 1.ru/10-klass/himiya/aminy/article
BUTAMIHDL FODMOHbI (MHTEPYPOK):https://interneturok.ru/lesson/chemistry/10-
31 - TOP ’ 1 0 0 klass/belki-i-nukleinovye-kisloty/aminokisloty-nazvaniya-i-
JicKapctia. svoystva-aminokislot
VYpoxk (Iubposas 6udbnmmoreka):https://app.onlineschool-
32 HckyccTBeHHBIC TOTUMEDBI. 1 0 0 1.ru/10-klass/himiya/aminokisloty-belki/article
Ypox(POIII):https://resh.edu.ru/subject/lesson/4743/
33 Cuureriieciue 1 0 0 Bupeoypok: http://school-collection.edu.ru/ Ypoxk
OpPraHn4C€CKrUC COCAUHCHMA.
VYpoxk (Iudposas 6ubnuoreka): https://app.onlineschool-
34 HEOFOBM KOHTpOJILbHAA 1 1 0 1.ru/10-klass/himiya/sinteticheskie-polimery/article Ypok
papora. (POII): https://resh.edu.ru/subject/lesson/6095/
OBIIEE KOJIMYECTBO 34 o5

YACOB I10 ITPOTPAMME



https://app.onlineschool-1.ru/10-klass/himiya/slozhnye-efiry-zhiry1/article
https://app.onlineschool-1.ru/10-klass/himiya/slozhnye-efiry-zhiry1/article
https://resh.edu.ru/subject/lesson/5952/
https://resh.edu.ru/subject/lesson/6150/
https://resh.edu.ru/subject/lesson/5413/
https://ege.sdamgia.ru/
https://app.onlineschool-1.ru/10-klass/himiya/aminy/article
https://app.onlineschool-1.ru/10-klass/himiya/aminy/article
https://interneturok.ru/lesson/chemistry/10-klass/belki-i-nukleinovye-kisloty/aminokisloty-nazvaniya-i-svoystva-aminokislot
https://interneturok.ru/lesson/chemistry/10-klass/belki-i-nukleinovye-kisloty/aminokisloty-nazvaniya-i-svoystva-aminokislot
https://interneturok.ru/lesson/chemistry/10-klass/belki-i-nukleinovye-kisloty/aminokisloty-nazvaniya-i-svoystva-aminokislot
https://app.onlineschool-1.ru/10-klass/himiya/aminokisloty-belki/article
https://app.onlineschool-1.ru/10-klass/himiya/aminokisloty-belki/article
https://resh.edu.ru/subject/lesson/4743/
http://school-collection.edu.ru/
https://app.onlineschool-1.ru/10-klass/himiya/sinteticheskie-polimery/article
https://app.onlineschool-1.ru/10-klass/himiya/sinteticheskie-polimery/article
https://resh.edu.ru/subject/lesson/6095/

11 KJIACC

KoanyecTBo yacoB

N Tema ypoxka Hara D1eKTpO e nu(poBbie odpazoBaTe e pecypc
/i Ma yp Beero KoHTpoJib- IMpakTuyec- H3yeHns JIEKTPOHHBIE IU(PPOBLI pa3oBaTejbHbIE pecypchl
Hble padoThl | KHue PpadoThl
1 OcHoBHbIe CBEICHHA O 1 0 0 VYpoxk (POII):https://resh.edu.ru/subject/lesson/6479/
CTPOCHHUH aTOMa.
VYpoxk (SAKnacc):https://www.yaklass.ru/p/himija/11-
2 OCHOBHBIE CBEIEHUS O 1 0 0 klass/osnovnye-poniatiia-i-zakony-khimii-
CTPOEHHMH aToOMa. 6931691/periodicheskii-zakon-i-periodicheskaia-sistema-
khimicheskikh-elementov- -6948490
Ilepnonnyeckuii 3aK0H U VYpoxk (AKnacc):https://www.yaklass.ru/p/himija/11-
3 Ilepronnueckas cucrema 1 0 0 klass/osnovnye-poniatiia-i-zakony-khimii-
XHUMUYECKHX dj1eMeHToB 1. 1. 6931691/zakonomernosti-izmeneniia-svoistv-elementov-i-ikh-
Menneneesna. soedinenii-po-perioda_-6957324
Tlepuoueckuii 3aK0H 1 ® VYpox(POII):https://resh.edu.ru/subject/lesson/5911/
HIIE0YPOK
4 Hepuomieckas cucrema " 1 0,5 0 (MHTEPYPOK):https://interneturok.ru/lesson/chemistry/10-
XHMHYECKHX dleMenToB J. 1. klass/bvvedenieb/geometriya-molekul-ponyatie-o-teorii-
Menneneesa. gibridizatsii
Bupeoypok: http://school-collection.edu.ru/
VYpox(SIKmacc):https://www.yaklass.ru/p/himija/11-
5 HonHas xuMuraeckas CBs3p. 1 0 0 klass/osnovnye-poniatiia-i-zakony-khimii-6931691/valentnye-
vozmozhnosti-atomov-6939437
KoBaIeHTHAS XIMAYECKas Vpoxk(SIKmacc):https://www.yaklass.ru/p/himija/11-
6 1 0 0 klass/khimiia-rastvorov-7109506/dispersnye-sistemy-smesi-
CBA3D. 6980590
KoBanentnas xumMuueckas IIpesenTauys . . -
7 1 0 0 (MHD®OVYPOK):https://infourok.ru/prezentaciya-po-himii-klass-
CBA3D. geneticheskaya-svyaz-himicheskih-soedineniy-1236894.html
8 Meranueckas XUMUYECKAst 1 0 0 VYpoxk (Lndposas 6ubnmoreka):https://app.onlineschool-
CBS3b. 1.ru/11-klass/himiya/klassifikaciya-himicheskih-reakcb/article
Vpoxk (Iudposas 6ubnmmoreka):https://app.onlineschool-
9 Bonopouas xumuteckas 1 0,5 0 1.ru/11-klass/himiya/skorost-himicheskih-reakcij3/article

CBA3b.

https://app.onlineschool-1.ru/11-klass/himiya/obratimost-



https://resh.edu.ru/subject/lesson/6479/
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/periodicheskii-zakon-i-periodicheskaia-sistema-khimicheskikh-elementov-_-6948490
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/periodicheskii-zakon-i-periodicheskaia-sistema-khimicheskikh-elementov-_-6948490
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/periodicheskii-zakon-i-periodicheskaia-sistema-khimicheskikh-elementov-_-6948490
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/periodicheskii-zakon-i-periodicheskaia-sistema-khimicheskikh-elementov-_-6948490
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/zakonomernosti-izmeneniia-svoistv-elementov-i-ikh-soedinenii-po-perioda_-6957324
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/zakonomernosti-izmeneniia-svoistv-elementov-i-ikh-soedinenii-po-perioda_-6957324
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/zakonomernosti-izmeneniia-svoistv-elementov-i-ikh-soedinenii-po-perioda_-6957324
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/zakonomernosti-izmeneniia-svoistv-elementov-i-ikh-soedinenii-po-perioda_-6957324
https://resh.edu.ru/subject/lesson/5911/
https://interneturok.ru/lesson/chemistry/10-klass/bvvedenieb/geometriya-molekul-ponyatie-o-teorii-gibridizatsii
https://interneturok.ru/lesson/chemistry/10-klass/bvvedenieb/geometriya-molekul-ponyatie-o-teorii-gibridizatsii
https://interneturok.ru/lesson/chemistry/10-klass/bvvedenieb/geometriya-molekul-ponyatie-o-teorii-gibridizatsii
http://school-collection.edu.ru/
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/valentnye-vozmozhnosti-atomov-6939437
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/valentnye-vozmozhnosti-atomov-6939437
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https://app.onlineschool-1.ru/11-klass/himiya/skorost-himicheskih-reakcij3/article
https://app.onlineschool-1.ru/11-klass/himiya/skorost-himicheskih-reakcij3/article
https://app.onlineschool-1.ru/11-klass/himiya/obratimost-himicheskih-reakcij1/article

himicheskih-reakcijl/article

10 [Tonmumepsr. 1 Buneoypok: http://school-collection.edu.ru/
(MHTEPYPOK):https://interneturok.ru/lesson/chemistry/11
-klass/brastvory-i-ih-koncentraciya-dispersnye-sistemy-
11 Ilompmepst. 0 elektroliticheskaya-dissonaciya-gidrolizb/elektroliticheskaya-
dissotsiatsiya-reaktsii-ionnogo-obmena
VYpoxk (Iudposas 6ubnuoreka):https://app.onlineschool-
12 [3006Da3HbIC BOLICCTEA 0 1.ru/11-klass/himiya/okislitelno-vosstanovitelnye7/article
p m ) https://app.onlineschool-1.ru/11-klass/himiya/elektroliz-
rasplavov-i-rastvorl/article

13 Kunkue BemiecTna. 0 VYpoxk (Ludpoas 6udnmoreka):https://app.onlineschool-
1.ru/11-klass/himiya/metally/article

VYpoxk (Iudporas 6ubnuoreka):https://app.onlineschool-

14 Teepasie Bemmectsa. 0 1.ru/11-klass/himiya/metally/article

15 JlucniepcHbIE CHCTEMBI. 0 VYpox(PDIII):https://resh.edu.ru/subject/lesson/4961/

VYpok(SKiacc):https://www.yaklass.ru/p/himija/11-

16 JlucniepcHble CUCTEMBI. 0 klass/kharakteristika-metallov-7200709/obshchaia-

kharakteristika-metallov-ia-iiia-grupp-7183916
Buneoypok
(MHTEPYPOK):https://interneturok.ru/lesson/chemistry/11-

17 CocrasB BemectBa. CMmecH. 0 klass/osnovnye-metally-i-nemetally/perehodnye-metally
https://interneturok.ru/lesson/chemistry/11-klass/osnovnye-
metally-i-nemetally/perehodnye-metally

VYpoxk (AKnacc):https://www.yaklass.ru/p/himija/11-
Cocras Bemmectsa, CmecH klass/kharakteristika-metallov-7200709/zhelezo-i-ego-
18 P ’ ’ 0 soedineniia-7224313 https://www.yaklass.ru/p/himija/11-
CIICHNE 3a/1a4 110 TEMC. klass/kharakteristika-metallov-7200709/tcink-i-ego-soedineniia-
7224311
[ToHaTHe 0 XNUMHUYECKON ) .. e
N T —— e Vpox:https://kopilkaurokov.ru/himiya/presentacii/rieshienii
19 16) ' > MY 0,5 e-ekspierimiental-nykh-zadach-po-tiemie-mietally
©3 MSMCHCHMA cOCTaBa Buneoypox:http://school-collection.edu.ru/
BEIIIECTB.
20 Knaccudukanus XuMuaeckux 1 Buneoypok(MHTEPYPOK):https://interneturok.ru/lesson/c

pEaKIHii, MPOTEKAIOIINX C

hemistry/9-klass/himiya-nemetallov/stroenie-atomov-i-svoystva-
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https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/zhelezo-i-ego-soedineniia-7224313
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/tcink-i-ego-soedineniia-7224311
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https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/tcink-i-ego-soedineniia-7224311
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https://interneturok.ru/lesson/chemistry/9-klass/himiya-nemetallov/stroenie-atomov-i-svoystva-himicheskih-elementov-nemetallov

HN3MEHCHHUEM COCTaBa BCIIECTB.

himicheskih-elementov-nemetallov

CKOpOCTh XMMUYECKOI

VYpoxk (Iudposas 6ubnuoreka):https://app.onlineschool-

21 0 0 1.ru/11-klass/himiya/nemetally/article Ypok
PCAKLIHH. (POII):https://resh.edu.ru/subject/lesson/5939/
CKOpOCTh XMMUYECKOI VYpoxk (AAKmnacce):https://www.yaklass.ru/p/himija/11-
22 peakmuu. Permenue 3a1a4 o 0,5 0 klass/kharakteristika-nemetallov-7269055/nemetally-viia-
TEME. gruppy-7265030
OG6parumoc €CKOM -
eaE ;P;IMXI:;;?&E;G " Vpok(SKJIacc):https://www.yaklass.ru/p/himija/11-
23 PCAKIUTH. 0 0 klass/kharakteristika-nemetallov-7269055/nemetally-va-gruppy-
pPaBHOBECHE U CIIOCOOBI €ro 7265028
CMEIICHUS.
POJIE BOIEL B XIHMIUCCKIX VYpok(SIKmacc):https://www.yaklass.ru/p/himija/11-
24 A 0 0,5 klass/kharakteristika-nemetallov-7269055/nemetally-iva-gruppy-
peaKIMsIX. 7265027
IMpesenranus :https://myslide.ru/presentation/primenenie-
25 Tuapomus. 0 0 nemetallov Bumgeoypoxk:http://school-collection.edu.ru/
26 OxucmTensHo — 0,5 Pemry EI'D:https://ege.sdamgia.ru/
BOCCTAHOBUTEJIbHBIE PEAKIINH.
VYpox:https://multiurok.ru/files/reshenie-zadach-po-teme-
27 JneKTpomHs. 0 1 metally-nemetally-11-klass.html
28 MerTaisl. 1 0
VYpoxk (PDII):https://app.onlineschool-1.ru/11-
29 HeMeraiiibs 0 0 klass/himiya/neorganicheskie-i-organicheskie3/article
JIBL. https://app.onlineschool-1.ru/11-klass/himiya/neorganicheskie-i-
organicheskiel/article
Bupeoypok:http://school-collection.edu.ru/ Ypoxk
30 Kucrori. 0 0 (POII):https://resh.edu.ru/subject/lesson/4960/
31 OcHoBaHwusl. 0 0 Bupeoypok:http://school-collection.edu.ru/
32 Conu. 0 0 VYpox (POII):https://resh.edu.ru/subject/lesson/3514/
IIpe3enrtanus
T'eneriieckas cassh M1y (MH®OYPOK):https://infourok.ru/prezentaciya-na-temu-
33  KiaccamMu HEOpPTraHHYECKUX U 0 0

OpTraHUYCCKUX BCIICCTB.

himicheskie-veshestva-stroitelnye-i-podelochnye-materialy-
4711080.html
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HToroBast KOHTPOJIbHAS
pabora.

OBILIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME
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YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O
ITPOLOECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

1. Xumus, 11 xmacce/ I'abpuensa O.C., OO1iecTBO ¢ OrpaHUUEHHON OTBETCTBEHHOCTHIO
«IPODA»; AkmmonepHoe obmiectBo «M3marenscTBo «IIpocBerienner»
2. «Xumus. 10 kmace. ba3osiit ypoBeHb» oT aBTopa O.C. ["'abpuensna.

METOANUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

1. T'abpuensu, O. C. Metonuueckoe nmocobue Xumus 10 kiacc;

2. https://drofa-ventana.ru/upload/iblock/eec/eec4daad68a3008d5f712cc71be81152.pdf
INabpuensn, O. C. Xumus 10-11 knacc. ba3oblit ypoBenb. MeTonndyeckue peKOMEHAAINN U
pabouas nporpamma;

3. https://drofa-ventana.ru/upload/iblock/c7b/c7b9b30c7f9e3c488610a93chf4e6a33.pdf

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

1. Vpoxk (PDIII) https://resh.edu.ru

2. VYpok (Hcmopran) https://nsportal.ru

3. (AKuacc) https://www.yaklass.ru

4. Buneoypox (MHTEPYPOK): https://interneturok.ru
5. Ipesenrarus (Mudoypok) https://infourok.ru

6. bubmuoreka [IOK https://m.edsoo.ru
7
8
9
1

. IIpesenranus (3Hanuo) https://znanio.ru

. Pemry EI'D: https://ege.sdamgia.ru/

. Ypox : https://urok.1sept.ru

0. Ypok, npeserrarun:https://multiurok.ru
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