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IHHOACHUTEJIBHASA 3AIIMCKA

PaGouast mporpamma o npeamery «Xumus» 1 11 kimacca cocrtaBiieHa Ha OCHOBE:
- OenepabHON 00pa30BaTEIHFHON MTPOTPAMMBI CpeHeTo 001mIero oopa3opanms oT 18.05.2023 Ne371

- ®enepanbHOroO rocyAapcTBEHHOr0 00pa30BaTeIbHOIO CTaHIapTa CpeHero oomero oopazoanus (yTB. Ipuka3oM MuHucTepcTBa 00pazoBanus U Hayku PO ot 17
mast 2012 r. N 413) ¢ uamenenusimu Ha 12 aBrycra 2022 r.

- [Ipuka3z Munnpocsemenus Poccun ot 09.10.2024 N 704 "O BHeceHNM U3MEHEHUH B HEKOTOpbIE MPUKa3bl MUHUCTEpCTBa NpocBemeHus Poccuiickoit ®eneparnuu,
Kacaromuecs henepanbHbIX 00pa30BaTEIbHBIX POrPaMM HAYAJILHOIO OOIIEro 00pa3oBaHUs, OCHOBHOTO OOIEro 00pa3oBaHUS U CPEAHEro o0Iero oopasoBaHus"
(3apeructpupoBano B Munrocte Poccun 11.02.2025 N 81220)

- OcHOBHOM 00111€00pa30BaTeILHOMN IIPOrpaMMbl cpeaHero oomiero oopaszoranust MAOY Uepsuresckoii COLL

- Yuebnoro mrana MAOY Yepsumesckoit COLL, yrBepkaenHoro npukazom aupekropa Xumskosoit H.A. ot 29.08.2025 roga Ne 298-O/] u cornacoBaHHOTO
29.08.2025 rona Ha 3aceganuu Ynpasisttouiero coeta MAOY Uepsumesckoit COLL mpoTokon Nel2

- [Iporpammel Bociutanusgs MAQOY Yepsuiesckoit COLI

[Iporpamma o XMMUU Ha YPOBHE CPEAHETO 00IIero oopazoBaHus pazpadoTana Ha ocHoBe DenepaabHOro 3akoHa ot 29.12.2012 Ne 273-03
«O06 obpazoBanuu B Poccuiickoit denepanumn», TpeboBaHM K pe3ylbTaTaM OCBOEHUS (enepaabHOi 00pa30BaTeIbHON MPOrpaMMbl CPEAHEr0 00IIEero
obpazoBanus (DOII COO), npencraBieHHbIXx B DenepaqbHOM TOCYAApCTBEHHOM oOpaszoBaTenbHOM cranmapte COO, ¢ yuérom Konmenmum
IpernoiaBaHust yueOHoro npeamera « XuMus» B 00pa3zoBaTelbHbIX opranu3anusax Poccuiickoit @enepanuu, pealn3yrolux OCHOBHbIE 00pa3oBaTeIbHbIE
IIPOrpaMMbl, U OCHOBHBIX NoJIokeHUM «CTpaTeruu pa3BuTusi BocnutaHusi B Poccuiickoit @enepanuu Ha nepuoa 1o 2025 rona» (PacnopsixeHue
ITpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOAX0JI0B K pa3paboTKe MPOrpaMMbl 110 XMMHUH, K OMpPEeNIeHHIO 00IIel cTpaTernu o0yueHus, BOCIUTAHUS U pa3BUTHS 00ydaroImuxcs
cpeactBaMu yueOHoro mpeamera «Xumus» g 10-11 kmaccoB Ha 6a30BOM ypOBHE COCTaBWIM KoHIenTyaidbHble nonoxeHuss ®I'OC COO o
B3alMOO0OYCIIOBICHHOCTH IIeJIeH, COAepKaHUsl, pe3yJIbTaTOB 00ydeHHs U TpeOOBaHUM K YPOBHIO MOJATOTOBKHU BBIITYCKHUKOB.

Xummueckoe 00pa3oBaHWE, IOJydaeMOe BBITYCKHUKAMH 00IIe00pa30BaTeIbHOW OpTraHW3alluy, SBISETCS HEOTHEMIIEMOH YacThiO WX
o0pa3zoBaHHOCTH. OHO CIYXXHT 3aBEpIUAIOLINM 3TAllOM pealn3alliid Ha COOTBETCTBYIOIIEM €My 0a30BOM YpPOBHE KIIIOUEBBIX IIEHHOCTEH, MPHUCYIINX
L[EJIOCTHOW CHCTEME XMMHUYECKOro 00pa30BaHMs. DTH LEHHOCTH KacaloTcs MO3HAHMS 3aKOHOB MPHUPOJbI, (OPMUPOBAHKS MHPOBO33PEHUS U 0OIIEH
KYJIBTYpBl UY€IOBEKa, a TaKKe SKOJOIMYECKH OOOCHOBAHHOI'O OTHOIIEHHS K CBOEMY 3/0pOBbI0 M HPUPOAHOHN cpene. Peanusyercs Xxumuueckoe
oOpa3zoBaHre OOYYarOIIMXCS HAa YPOBHE CpPEIHEro oOIIero oOpa3oBaHUsI CPEACTBAMU YYEOHOTO TMpeaMeTa «XHUMHs», COJAEpKaHHEe U IMOCTPOSHHE
KOTOPOT'O OIpe/eNieHbl B MPOrpaMMe 10 XUMHUH € YUETOM CIEHU(PUKH HAYKH XUMHUH, €€ 3HaYeHUs B TIO3HAHUU NMPHUPOJBI U B MAaTEPUATBHOMN KU3HU



o0miecTBa, a TaKke ¢ y4EToM OOIUX IeNe W MPHUHIIUIIOB, XapaKTePU3YIOIINX COBPEMEHHOE COCTOSHUE CHCTEMBI CPEIHEro 00Imero oopa3oBaHus B
Poccuiickoit @eneparuu.

XUMMSI KaK JIEMEHT CUCTEMbI €CTECTBEHHBIX HAayK UIPaeT 0coOyro poJib B COBPEMEHHOH IIMBUIN3ALMH, B CO3aHUU HOBOM 0a3bl MaTepuanbHOI
KyJnbTypbl. OHA BHOCHT CBOH BKJIAJ B (GOPMUPOBAHKE PALIIOHAIEHOTO HAYYHOTO MBIIIICHHS, B CO3aHUE LIETIOCTHOTO MPEACTABICHHS 00 OKPYKAIOIIEeM
MHUpE KaK O €JMHCTBE MPUPOJBI U YelloBeKa, KOTOpoe (popMupyeTcs B XMMUU Ha OCHOBE NIOHMMAaHHUs BEILECTBEHHOT'O COCTAaBa OKPY’KAIOIIEro MHpa,
OCO3HAHMS B3aUMOCBSI3M MEXK]ly CTPOCHHEM BEIIECTB, UX CBOMCTBAMHU M BO3MOXKHBIMHU O0JIACTSIMU IPUMEHEHHUS.

TecHO B3aMMOICHCTBYS C IPYTUMH €CTECTBCHHBIMU HayKaMH, XUMHUS CTajla HEOThEMIIEMOM YaCThI0 MUPOBOU KYJIbTYPhI, HEOOXOIUMBIM YCIOBHEM
YCIIEUTHOTO TPY/la U KU3HU KaKJ0ro ujaeHa obmectBa. CoBpeMeHHasi XUMHUA KaK HayKa CO3UAaTesIbHasl, KaKk HayKa BBICOKMX TEXHOJIOTHI HampaBieHa
Ha pENICHHE TJI00ATBHBIX MPOOJIEM YCTOMYMBOTO Pa3BUTHS YEIIOBEYCCTBA — CHIPHEBOM, SHEPTCTUUYECKOM, MTUIIICBOM, IKOJIOTUIECCKONW OE30IMaCHOCTH U
OXpaHbl 3JOPOBbA.

B cooTBeTcTBHM ¢ OOIMMU LIETSAMH M TIPUHITUIIAMHU CPEIHETO 00IIero oopa3oBaHus coiepkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN
YPOBEHb H3YYECHHs) OPUCHTHPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO IMOATOTOBKY OOYYaroIIMXCs, HEOOXOIMMYI0 WM [UJISl BBIPAOOTKHU
MHPOBO33PEHUYECKUX OPUEHTUPOB, YCICIIHOTO BKJIIOYCHHS B JKU3HBb COIMYMa, MPOJOJDKCHHSI 00pa30BaHUS B Pa3jIMUHBIX O0JIACTSAX, HE CBSI3aHHBIX
HEMOCPEICTBEHHO C XUMHUEH.

CocraBisromiuMu npeamera « XUMHSD» ABISAIOTCS 6a30Bble Kypehl — «Opranndeckas XuMus» 1 «O011as 1 HeOpraHu4eckass XUuMHs», OCHOBHBIM
KOMITOHEHTOM COJIEp>KaHUs KOTOPBIX SIBJSIOTCS OCHOBBI 0a30BOM HAYKH: CICTEMa 3HAHUI 110 HEOPTaHWYECKOW XUMUU (C BKJIFOUEHUEM 3HaHUM 13 o011en
XMMHH) U OpraHnyeckoi Xxumun. @opMupoBaHHe JaHHOW CUCTEMBbI 3HAHUHN NPH N3YUYEHUH IPeMeTa 00eCreunBaeT BO3MOKHOCTh pACCMOTPEHUS BCETO
MHOroo0Opa3us BEIIeCTB Ha OCHOBE OOIIMX MOHATUMN, 3aKOHOB U TEOPUN XUMUHU.

CtpykTypa coaepkanus KypcoB — «Opranudeckas xumus» u «O0I1as U HeopraHudeckass XuMus» chOpMUpPOBaHA B MPOTpaMMe 10 XMMHUHU Ha
OCHOBE CHCTEMHOT0 MOJIX0/Ia K U3YYCHHIO y4eOHOro MaTepraia U 00yClIoBlIeHa UCTOPUYECKH 0OOCHOBAHHBIM Pa3BUTHEM 3HAHUI Ha OMpeNelEHHbIX
TEOPETHYECKUX YpOBHAX. Tak, B Kypce OpraHMueCcKo XUMHH BEIIECTBA PACCMATPUBAIOTCS HA YPOBHE KJIACCUYECKON TEOPUH CTPOEHHUS OPTaHMUECKHUX
COCIMHEHHH, a TaK)Ke Ha YPOBHE CTEPEOXMMHYECKHX U SJCKTPOHHBIX MPEICTABICHUN O CTpoeHUHU BemiecTB. CBeleHHs 00 M3y4aeMbIX B Kypce
BEIIIECTBAX JAIOTCS B PA3BUTHH — OT YTJIEBOJOPOJIOB J0 CIOXKHBIX OMOJIOTHYECKH aKTUBHBIX COCTMHEHUN. B Kypce opraHmdeckoil XuMUHU MOJTY9ar0T
pa3Butre copMUpPOBAHHBIC HA YPOBHE OCHOBHOTO 00IIIer0 00pa3oBaHus IEPBOHAYAIBHBIE TPEICTABICHUS O XUMHUECKOHN CBSI3H, KITACCH(PUKAITMOHHBIX
MIPU3HAKAX BEMIECTB, 3ABUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKOU PEaKIIIH.

[Ton HOBBIM YIJIOM 3peHuUs B mpeamere «XuMHsD» 0a30BOTO YPOBHS pacCMaTpPUBAECTCs M3YUEHHBIH Ha YPOBHE OCHOBHOT'O O0ILEro 0Opa3oBaHMs
TEOPETUUECKHUIl MaTepral 1 (PaKTOJOTHUECKHE CBEJIEHUS O BEIIECTBaX U XUMUYECKON peakiuu. Tak, B 4aCTHOCTH, B Kypce «O011as 1 HeopraHuueckast



XUMUSD» O0YYAIOIIUMCS TMPEIOCTABIISIECTCS BO3MOXXHOCTh OCO3HATh 3HAUEHUE MEPHOAMYECKOTO 3aKOHA C OOIMIETEOPETHUUECKUX U METOOJIOTHUECKUX
MO3UIUH, NTy0Ke MOHATh HCTOPUYECKOE M3MEHEeHUE (QYHKIIMI 3TOro 3aKoHa — OT 000011aro1Iel 10 OOBSICHSIOMIEH U IPOTHO3UPYIOLIEH.

Enunas cucrema 3HaHUM O Ba)KHEHIIMX BENIECTBAX, X COCTAaBE, CTPOSCHUU, CBOMCTBAX M NMPUMEHEHHH, a TAKKE O XMMHYECKHUX PEaKIHIX, UX
CYILIHOCTH M 3aKOHOMEPHOCTSIX MpOTEKaHus JonofiHseTcs B kKypcax 10 u 11 kimaccoB anemMeHTaMu COJEp KaHUs, UMEIOIIUMU KYJIbTYPOJIOTUUECKUN U
MPUKJIAHON XapakTep. DTU 3HAHUS CIIOCOOCTBYIOT MOHMMAHUIO B3aUMOCBSI3U XUMHHU C IPYTMMU HayKaMH, PaCKpbIBAIOT €€ pojib B IO3HABATENIbHOM U
MPAKTUYECKON NIEATEIHHOCTH YEJIOBEKa, CIIOCOOCTBYIOT BOCHHUTAHHMIO YBRKCHHS K TIPOIECCY TBOPYECTBA B OOJACTH TEOPUU M TPAKTHUECKUX
MPWIOKEHUH XUMHUH, TOMOTal0T BBITYCKHUKY OPUEHTHUPOBATHCS B OOIIECTBEHHO M JMYHOCTHO 3HAYUMBIX MpoOJieMax, CBS3aHHBIX C XUMHEH,
KPUTHUYECKH OCMBICIMBATh WH(MOPMALMIO W MPUMEHATH €€ Ui TONMOJHEHUS 3HAHWH, pPEHICHUS WHTEJUICKTYAIbHBIX M AKCIICPUMEHTAIBHBIX
UCCIIeIOBATENLCKUX 3a/1ad. B 1menom coaepskanue ydeOHOro mpeamera «XHUMHUS» JaHHOTO YPOBHS M3YYEHHS OPUEHTHPOBAHO HAa (OPMUPOBAHUE Y
00yJaromuUXcsi MHPOBO33PCHUCCKONH OCHOBBI JUIsl TMMOHUMaHUS (UIOCOPCKUX HJIEH, TAaKUX KaK: MaTepUAIbHOE CJIMHCTBO HEOPTaHWYECKOTO H
OpPraHUYECKOT0 MUpPa, 00YCIOBICHHOCTh CBOMCTB BEIIECTB UX COCTABOM M CTPOEHHUEM, TO3HABAEMOCTh MPUPOIHBIX SBJICHUN MYyTEM AKCIEPUMEHTA U
pEIICHUS IPOTUBOPEUYHI MEXK Ty HOBBIMH (DAKTAMH U TEOPETUUYCCKUMHU MPEATIOCHUTKAMH, OCO3HAHUE POJIM XUMHUU B PEIICHUH YKOJIOTHUICCKUX TTPOOIIeM,
a TaKoKe MpoobsieM cOepeeHHs IHEPTETUUECKUX PECYPCOB, CHIPBS, CO3/IaHUsI HOBBIX TEXHOJIOTUI 1 MaTEpPHAIIOB.

B nutane pemieHus 3aay BOCIIUTAHUS, PA3BUTHS M COIMANIM3ALNN O0YYAIOLIUXCS MTPUHATHIE IPOTPAMMO 110 XUMUU MOAXOABI K OMPEIEICHUIO
COJIEpKaHUsI U TIOCTPOSHUS TpeaMeTa MPeAyCMaTPUBAIOT (POPMUPOBAHUE YHUBEPCATBHBIX YYCOHBIX ICHCTBHIA, MMEIONIMX 0a30BOC 3HAUCHUE IS
pPa3IMYHBIX BHJIOB AESITENBLHOCTU: PEIICHHs MpoOJeM, MOMCKa, aHalu3a U 00paboTku HMHQOpPMAIMH, HEOOXOIWMBIX il MPUOOPETeHUS OIbITa
MPAKTUYECKOM M UCCIEA0BATEIBCKOMN AEATEIbHOCTH, 3aHUMAIOIIECH BaKHOE MECTO B MO3HAHUU XUMUH.

B npakTuke npenojaBaHusi XUMUU KaK Ha YPOBHE OCHOBHOrO oOmIero oOpa3oBaHUs, TaK M Ha YpPOBHE CpeAHEro oOuiero odpa3zoBaHUs, MPU
OTIpe/ICNIEHUH COJIeP)KATEIbHON XapaKTePUCTUKHU LI€JIel N3ydYeHUs NpeaMeTa HalpaBIeHUEM EPBOCTENIEHHOW 3HAUMMOCTH TPAaJUIIMOHHO MPU3HAaETCs
(dbopMHpOBaHHE OCHOB XMMHUYECKOW HAyKH KaK 0OJacTH COBPEMEHHOTO €CTECTBO3HAHMUS, NMPAKTHUYECKON NEATETbHOCTH YEJIOBEKAa M KaK OJHOro M3
KOMITOHEHTOB MUPOBOH KyibTypbl. C METOAMYECKOW TOYKM 3pEHUSl TaKOW MOAXO0J K ONPEAENICHUIO IeNed M3Y4eHHUs MpeIMeTa SIBISIETCsS BIIOJHE
OIIpaBJaHHBIM.

CornacHo JaHHOM TOUYKEe 3peHUs TTIaBHBIMU LIETSIMU U3YUEHHS IpeaMeTa « XuMus» Ha 6a3oBoM ypoBHe (10 —11 ki1.) sBAsIOTCA:

e (opMHUpOBaHUE CHUCTEMBl XMMUYECKUX 3HAHNN KaK BaXKHEUIIEH COCTaBIAIONIEH eCTECTBEHHO-HAyYHOM KapTUHBI MUPa, B OCHOBE KOTOPOH JiexKaT
KITIOYEBbIE MOHATH, (PyHAaMEHTaIbHbIE 3aKOHBI U TEOPHUH XUMHH, OCBOGHHUE S3bIKa HAYKH, YCBOCHHE U MOHMMAHHE CYIIHOCTU JOCTYITHBIX
0000111eHU 1 MUPOBO33PEHUYECKOTI0 XapaKTepa, 03HAKOMJIEHHE C HCTOPUEN UX PA3BUTUS U CTAHOBIICHHUS;

e (opMupoBaHHEe U Pa3BUTHE MIPEJICTABICHUI O HAYUYHBIX METOJaX MO3HAHMS BEIIECTB U XUMHUYECKUX PEaKINii, HEOOXOAMMBIX [ IPUOOPETECHHS
YMEHUW OPHUEHTUPOBATHCS B MUPE BEIIECTB M XUMHUYECKHUX SIBICHHM, UIMEIOIIUX MECTO B IIPUPOJIE, B IPAKTUYECKON U ITOBCETHEBHOM KU3HU;



® Pa3BUTHC yMeHI/Iﬁ H CIOCO00B JACATCIIBHOCTH, CBA3aHHBIX C Ha6HIOII€HI/I€M 1 00BSICHEHHEM XUMUYECKOTO 9KCIICPUMCHTA, COGJIIO[[GHI/IeM IMpaBUI
0e301IacHOTO 06paHleHI/IH C BCIIECCTBaAMH.

Hapsiny ¢ atum, cogepxaTenbHas XapakTepUCTHKa LeIel U 3a7ad U3y4eHHsI IIpeIMeTa B IporpaMMe Mo XMMHUU YTOYHEHa U CKOPPEKTUPOBAaHA B
COOTBETCTBUH C HOBBIMH IIPUOPHUTETAMHU B CHCTEME CpeaHero obmiero oopazoBanus. CeroiHs B MPENoJaBaHUN XUMHUH B OOJIBIICH CTETICHH OTAAETCS
MpEeINoYTeHUEe MPAKTUYECKOH KOMIIOHEHTE COJAepkKaHus OOyueHUs, OPHUEHTHUPOBAHHOM Ha TMOJATrOTOBKY BBIIYCKHUKA O00I1€00pa3oBaTeIbHOMI
OpraHM3allvH, BIAJCIONIETO HE HA0OPOM 3HAHUH, a PYHKIIMOHAIBHON TPAMOTHOCTBIO, TO €CTh CIIOCO0aMU U YMEHHUSIMH aKTUBHOTO ITOTYYCHUS 3HAHUMA
Y IPUMEHEHUS UX B PEaIbHOM JKU3HU JUISl PEIICHUS TPAKTUYECKHX 3aau.

B cBs3u ¢ aTuM IIpU U3YUCHUU IIPECIMETA «XUMUI» JAOMUHHPYIOIICC 3HAUCHUC an/I06peTa10T TakKuC I CJIM U 3aJa4YU, KaK:

azarTanus O6y‘laIOIJ_[I/IXC$I K YCJIOBHUAM JUHAMHWYHO PAa3BHUBAOMICTOCA MHUPA, (I)OpMI/IpOBaHI/Ie HHTCJUICKTYAJIbHO pa3BI/ITOI‘/‘I JIMYHOCTH, TOTOBOH K
caMoo6pa30BaHmo, COTPYAHUUCCTBY, CAMOCTOATCIbHOMY IPUHATUIO I'PAMOTHBIX peH_ICHI/Iﬁ B KOHKPCTHBIX JKM3HCHHBIX CHUTYalHUAX, CBA3AHHBIX C
BCIICCTBAMH U UX IIPUMCHCHHUCM;

(dbopmupoBaHUEe Y 00YJAIOIINXCS KITFOUEBBIX HABBIKOB (KJIIOUEBBIX KOMIETEHIUH), MMEIOIINX YHHUBEPCATbHOE 3HAUYEHHUE ISl Pa3IMYHBIX BHJIOB
NesITeIbHOCTH: PelIeHHs MpobiieM, TOUCKa, aHaiau3a U 00paboTKu MHPOPMAIK, HEOOXOAUMBIX JUIsl IPUOOPETEHHS OMbITa AEATEIIbHOCTH, KOTOPas
3aHMMAET BaKHOE MECTO B [TIO3HAHUU XMMHH, a TAK)KE JUIsS OLIEHKHU C MO3ULIUN SKOJIOTHUECKON O€30MacHOCTH XapaKTepa BIUSHUS BEILIECTB U X UMUYECKUX
IIPOLIECCOB HA OPTaHU3M YEJIOBEKA U IIPUPOJHYIO CPENY;

Pa3BUTHUC IMO3HABATCIIbHBIX HWHTCPECOB, HHTCIUICKTYAJIIbHBIX W TBOPYCCKHUX CIIOCOOHOCTEH O6y‘{aIOIJ_[I/IXCSIZ CITOCOOHOCTH CaMOCTOSTEIIBHO
HpI/IO6p€TaTI> HOBBIC 3HAHUA 11O XMMHUHU B COOTBETCTBHUU C ) KU3HCHHBIMU HOTp€6HOCT$[MI/I, HCIIOJIb30BAaTh COBPECMCHHEIC I/IH(l)OpMaIII/IOHHI)IG TEXHOJIOI' MU
JJIA1 IIOMCKa U aHaJIi3a yqe6H0171 )51 HaquO'HOHYHHpHOﬁ I/IH(I)OpMaI_[I/II/I XUMHUYCCKOI'0 COACPIKAHU,

(l)OpMI/IpOBaHI/Ie " pa3BUTUC Y o6yqa10mﬂxc;1 ACCONMATUBHOI'O M JIOTHUYCCKOI'O MBIIIJICHUS, Ha6J'IIOI[aTeJ'ILHOCTI/I, C06paHHOCTI/I, AKKYpPAaTHOCTH,
KOTOPELIC 0COOEHHO HeO6XOI[I/IMLI, B HaCTHOCTH, IIPpH INIAHUPOBAHHUU U MIPOBECACHNUN XUMHUYCCKOI'O SKCIICPUMCHTA,

BOCIIMTAHUC Y O6y‘{aIOH_II/IXC}I YGC)KI[éHHOCTI/I B FYMaHHCTquCKOﬁ HaIIpaBJICHHOCTU XUMMUH, €€ BaXKHOH poJin B pCIICHUHU r100aIbHBIX HpO6HCM
pallOHAJIBHOI'0 MPUPOAOII0IbE30BaHMs, ITOMOJHEHUSA SHEPICTUIYCCKUX PECYPCOB U COXPAHCHHUA IPUPOAHOTO PABHOBECHA, OCO3HAHHA HCO6XO}II/IMOCTI/I
6CpC)KHOFO OTHOILICHHA K IPUPOAC U CBOCMY 3J10POBbIO, 4 TAKIKE HpI/I06peTCHI/I$I OIIbITa UCITOJIb30BaHUS MOJYYCHHBIX 3HAHUH IJI IPUHATHSA TPAMOTHBIX
pemeHHﬁ B CUTyalluAX, CBA3aHHBIX C XUMHUYCCKUMU ABJICHHUAMMU.

B yuebHoM maHe cpegHero ooiiero oopazoBaHus NpeaMeT «XuMus» 6a30BOro YpoBHsI BXOJUT B COCTaB MpeAMETHON obnactu «EcTecTBEHHO-
Hay4HbIE [TPEIMETHI.



OO6miee yncao YacoB, OTBEACHHBIX I U3yYEHUs XMMHUH, Ha 0a30BOM YPOBHE CpeIHEro o0Iiero oopasoBanus, cocrapiser 68 yacos: B 10 kimacce
— 34 gaca (1 gac B Henento), B 11 kimacce — 34 yaca (1 yac B Hezenmo).

B yuebHOM mane cpemHero oOmiero oOpa3oBaHUS MpeAMET «XUMHs» 0a30BOTO YpOBHS BXOIWT B COCTaB MpeAMETHOW oOmactu «EcTecTBeHHO-HAay4YHBIS
MpeaMeThI». YNCIIo 9acoB, OTBEAEHHBIX IS H3yUeHH XUMHH Ha 6a30BoM ypoBHe 11 kitacca cpemnero obrmiero oOpa3oBanus, coctaBiseT 34 gaca (1 gac B Heseno).

JeITEJIbHOCTh YYHMTEJIsl € y4eTOM NMPOrpaMMbl BOCTIMTAHUSA

['paxxaHckoe BocliuTaHue (OopMHpPOBATh POCCHICKYIO TPAXKIAHCKYI0 HICHTHYHOCTH, MPHHAJIC)KHOCTh K OOIIHOCTH TpaKAaH
Poccuiickoit denepaunn, k Hapony Poccum kak MCTOYHMKY BiacTH B PoccHiiCKOM rocynapcrse H
CYOBEKTY TBICSYETICTHEH POCCUICKOW TOCYIapCTBEHHOCTH, M3y4YCHHE M YBaXCHHE IpaB, CBOOOI W
o0si3aHHOCTEH TpaxaannHa Poccuu;

IIaTPUOTHYECKOE BOCIIUTAHHE BOCIIUTHIBATH JIFO0O0BB K pOHOMY Kpato, PosuHe, cBoeMy HapoJy, yBaXkeHHe K JpyruM Hapojam Poccuu;
HCTOPUYECKOE MPOCBEUICHUE, (OPMUPOBAHUE POCCUIICKOIO HAIMOHAIBHOTO HCTOPUYECKOTO CO3HAHUS,
POCCUICKOMN KyJIbTYPHON UICHTUYHOCTH;

JlyXOBHO-HPABCTBEHHOE BOCIIUTHIBATh HA OCHOBE JYXOBHO-HPAaBCTBEHHOM KYJIBTYPBI HapoA0B Poccuu, TpaaUIIMOHHBIX PEJIUTUN
BOCIIUTAHHE HaponoB Poccum, QopMmupoBaHHE TpaJUIMOHHBIX POCCUHCKUX CEMEHHBIX LEHHOCTEH; BOCIHMTaHUE
YECTHOCTH, JOOPOThI, MUJIOCEPIUs, CONEPEKNBAHNUS, CIPABEUIMBOCTH, KOJUIEKTUBU3MA, JIPYKEIIO0OUS 1
B3aMMOIIOMOILH, YBAXKECHUS K CTAPIIUM, K IaMATU IIPEAKOB, UX BEPE U KYJIbTYPHBIM TPaJULIUSM;

9CTCTUYCCKOC BOCIIMTAHUC (I)OpMI/IpOBaTB OCTCTUUCCKYIO KYJIBTYPY Ha OCHOBC pOCCHﬁCKHX TPAAULIUOHHBIX OYXOBHBIX I_ICHHOCTCI‘/JI,
l'IpI/IO6H_IaTI> K JIy4lIumM 06pa3uaM OTCUCCTBCHHOI'O U MUPOBOI'O UCKYCCTBA,

buznyeckoe BOCIUTaHHE (hopMHpOBaTh KYNbTYpY 370pOBOro oOpa3a >KW3HM M 3MOLMOHAJIBHOTO OJIaromnoiy4usi — pa3BUBATH
¢du3nuecKkre CrnocOOHOCTH C YYETOM BO3MOXKHOCTEH M COCTOSIHHSI 370POBbs, HABBHIKOB 0€30MacHOTO
MOBEJICHUS B MPUPOJIHON U COLIMAIBHON CpeJie, YpE3BbIYANHBIX CUTYALIMSIX;

TPYZOBOE BOCIIMUTAHUE BOCIIUTBHIBATH YBWKEHUE K TPYyHAy, TPYIAIIMMCS, pe3ylbTaTaM TpyAa (CBOEro M ApPYrux Jiojaei),
OpUEHTAllMsl Ha TPYJIOBYIO JEATENbHOCTh, MOJY4YeHHE Mpodeccuy, JTUUYHOCTHOE CAMOBBIpAKEHUE B
MPOAYKTUBHOM, HPABCTBEHHO JIOCTOMHOM TpYZe B POCCHIICKOM OOIIECTBE, HAa JOCTHXKEHHE BBIIAIOIINXCS
pe3yabTaToOB B MPO(HECCHOHAIBHON AeATEIbHOCTH;




HKOJIOTMUYECKOE BOCIIUTAHUE (dbopMUpOBAaTh IKOJOTHMYECKYI0 KYJIbTYpY, OTBETCTBEHHOE, O€peXKHOE OTHOIIEHHE K MPHUPOIE,
OKpY’Kalolllell cpefie Ha OCHOBE POCCUICKUX TPAJULMOHHBIX AYXOBHBIX IIEHHOCTEH, HaBBIKOB OXpPaHbI,
3alUThl, BOCCTAHOBJIEHUS [IPUPO/IbI, OKPYKAIOLIEH Cpebl;

BOCIIMTaAHHUC HeHHOCTeﬁ HAaY4YHOI'0 | BOCIIMTBIBATh CTPEMJICHUC K ITO3HAHHIO cebs u ApYyTrux J'IIO,I[Gﬁ, npupoabl U O6H_IeCTBa, K IIOJYYCHHIO
IIO3HAaHUA 3HaHHﬁ, Ka4y€CTBCHHOI'O O6p330BaHI/I$I C y‘IéTOM JIMYHOCTHBIX HHTCPECCOB U 06HI€CTBCHHI)IX HOTpe6HOCTeI7I.

COIEP)XAHUE OBYUYEHUSI
OBIIAS U HEOPTAHUYECKASA XUMUSA
Teopernyeckue 0CHOBbI XMMHUU

XuMu4eckuit 31eMeHT. AToM. Sapo aroma, U30TOIbI. DIeKTpOHHAs 000JI04Ka. DHEPreTHYecKrue ypoBHH, OIypPOBHU. ATOMHBIE OpOUTay, s-, p-,
d- anemenTh1. OCOOCHHOCTH pacpe/IeICHHUs JICKTPOHOB 110 OPOUTAIISIM B aTOMaX 3JICMEHTOB IIEPBBIX YETHIPEX MEPHOI0B. DICKTPOHHAS KOHPUTYpaLHsI
aTOMOB.

[Tepuoanueckuii 3axoH u [lepumonuueckas cuctema xumudeckux snemeHToB Jl. V1. MenaeneeBa. Cs3b nepuoanueckoro 3akona u Ilepuoauyeckoit
cucTeMbl xumudeckux snemeHToB JI. . MenaeneeBa ¢ COBpeMEHHOW TE€OpUEH CTPOEHUSI aTOMOB. 3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB XMMHYECKUX
AJIEMEHTOB M 00pa3yeMbIX UMHU MPOCTHIX M CJIIOKHBIX BEIIECTB IO TPYIIaM U IeproaM. 3HaUY€HUE MePUOINUECKOr0 3aKOHA B PA3BUTHH HAYKH.

Crtpoenue BeniecTBa. XUMUYECKas CBsA3b. BUIbI XuMUYeCKOM CBsI3HM (KOBAJIGHTHAS HETIOSIPHAS U TIOJISIpHASI, MOHHAS, METAJITUYEeCKas ). MeXaHu3Mbl
0o0pa3oBaHMs KOBAJEHTHON XMMHUECKOH CBSA3HM (OOMEHHBIN U IOHOPHO-AKIENTOPHBIN). BomopoaHas cBs3b. BaeHTHOCTh. DNEKTPOOTPHUIIATETLHOCTb.

CreneHb okucieHus. MoHbl: KaTHOHBI U aHUOHBIL.

BemecTBa MOJIEKYIISIPHOTO M HEMOJIEKYJIIPHOTO CTPOCHHUSA. 3aKOH ITOCTOSTHCTBA COCTABA BEIECTBA. THUITBI KPUCTAINIMYECKUX PEMIETOK. 3aBUCUMOCTD
CBOMCTBA BEIIECTB OT THIA KPUCTAIUNINYECKON PEIIETKH.

[TonsiTe 0 nMUcTIepcHBIX cucTeMax. VICTHHHBIE M KOJUTOMIHBIC PacTBOPHI. MaccoBast J0J1s BEIECTBAa B pacTBOPE.

Knaccn@nxaunﬂ HCOPTaHUYCCKUX CO@ﬂHHeHHﬁ. HOMGHKJ'IaTypa HCOPraHNM4YCCKUX BCIICCTB. I'enetnueckas CBSA3b HCOPTaHNYCCKUX BCHICCTB,
IMpUHAJIC)KAINUX K Pa3JIMYHBIM KJIaCCaM.



Xumudaeckas peaKnusi. KJ'IaCCI/I(bI/IKaI_[I/IH XHUMHUYCCKUX peaKHI/Iﬁ B HeOpFaHquCKOﬁ n OpFaHH‘IeCKOﬁ XUMHHU. 3aKOH COXpPaHCHUA MACChl BCUICCTB,
3aKOH COXpaHCHUA U IMPEBPALICHUA SHEPIUU ITPHU XUMHYCCKUX PCaAKIUAX.

CKOpoCTb peakIiy, €€ 3aBUCUMOCTb OT Pa3JIn4HbIX (pakTopoB. OOpaTuMble peakinu. XuMuyeckoe paBHoBecHe. DaKToOpbl, BIUSAIOLINE HA COCTOSTHUE
xumuyeckoro pasHosecus. [Ipunnun Jle [larense.

QHCKTpOHHTI/I‘ICCKaﬁ Jucconuranms. CuibHbIC U cl1a0ble OJICKTPOJIUTHI. Cpena BOIOHBIX paCTBOPOB BCUICCTB: KHUCJIad, HeﬁTpaHLHaﬁ, meja04Hast.
OKHCIUTEIIEHO-BOCCTAHOBUTEILHBIC peaKkunu.

OKCIepUMEHTAIbHBIC METO/IbI M3YUEHUS BEIIECTB M UX MPEBpallleHuii: qeMoHcTpanus Tadmui «[lepuonnyeckas cucteMa XMMHUYECKUX 3JIEMEHTOB /.
N. Menaeneesay, W3y4YCHHE MoJenen KPHUCTAJUIMYECKHUX PEETOK, HaOII0IeHUE
U ONHCAHME JIEMOHCTPAIIMOHHBIX U JTAOOPATOPHBIX OMBITOB (Pa3IOKEeHHE MEPOKCHIa BOJAOPOJa B MPUCYTCTBUU KaTalu3aTopa, OMpelelIeHUe Cpeibl
PacTBOPOB BEIIECTB C MMOMOIIBIO0 YHUBEPCATILHOT'O HHIUKATOPA, PEAKIIMK HOHHOTO 0OMEHa), TPOBEICHNUE MTPAKTUUECKON paboThl «BiIusiHUE pa3auyHbIX
(haKkTOpOB HA CKOPOCTh XUMUYECKON PEAKIIHI.

Pacuérnble 3aj1aun.

Pacuétel o YpaBHCHUAM XUMHUUYCCKUX peaKI.[HfI, B TOM YUCJIC TCPMOXUMHYCCKUC paC‘{éTLI, paC‘{éTH C UCIIOJIb30BAHHUECM IIOHATHUA «MAaCCOBas M0JA
BCIICCTBaA».

Heopranuueckass xumus

Hemertannsl. [Tonoxxenue nemeramnon B [lepuonndeckoii cucteme xumudeckux anemeHToB 1. . MenaeneeBa u 0COOEHHOCTH CTPOCHUS aTOMOB.
dusnueckue CBOMCTBAa HEMETAUIOB. AJUIOTPOIHSI HEMETAIIOB (Ha MpUMepe KUCIIOPo/ia, cephl, pocdopa 1 yriaeposaa).

XWMHYECKHE CBOMCTBA BAXKHEHIIMX HEMETAUIOB (TallOT€HOB, Cepbl, a30oTa, (pocdopa, yriepoma m KpeMHHUS) U MX COCIUHEHHH (OKCHIOB,
KHCIIOPOJICO/IEPKAIIUX KUCIIOT, BOAOPOJHBIX COSIMHEHUH).

[IpuMeHeHne Ba)KHENIINX HEMETAIIOB U UX COCIUHEHU.

Mertainnsl. [Tonoxenune meramnoB B [lepuoauueckoii cucreme xumuueckux 31emMenToB . V1. MenzgeneeBa. OCOOEHHOCTH CTPOEHHUS JIEKTPOHHBIX
000J104eK aToMOB MeTaioB. O6uue pusnueckue cBoiictsa MetamioB. CIiIaBbl METAIIOB. DIEKTPOXUMHUUECKUH sl HAPSHKEHUH METaJlIoB.



XHWMHYECKUE CBOMCTBA BAKHEUIITUX METAILIOB (HATPUM, KUK, KAJIBIIUH, MAaTHUM, aTFOMUHUHN, ITAHK, XPOM, XKEJI€30, MEJIb) U UX COCTUHCHUM.
OO6mre ciocoObl oy4eHust MeTayuIoB. [IpuMeneHe MeTauioB B ObITY U TEXHUKE.
OKCIIEpUMEHTAILHBIC METOJIbI U3YYCHHUS BEIIECTB M WX MPEBPAIEHUN: M3yueHUE KOJUIEKIHH «MeTalibl U CIJIaBbD», 00pa3loB HEMETAJIOB,

PEIICHUE SBKCICPUMCHTAJIBHBIX 3ajady, Ha6J'IIOI[eHI/Ie U OIIMCAaHUC IOCMOHCTpPALlMOHHBIX H J'Ia60paTOpHI)IX OIIBITOB (B3aHMOH€ﬁCTBHC TUAPOKCHUIA
AJIIOMHHUA C paCTBOpPaMU KUCIIOT U IJ.[GJIO‘-IGI;'I, KauCCTBCHHLIC PCAKIIMHU HA KATUOHBI MeTaHHOB).

PacuérHble 3a/1a4n.

Pacuérel macchl BemiecTBa win 00bEMa ra3oB MO U3BECTHOMY KOJMYECTBY BEIIECTBA, MAacCe MM O0BEMY OJTHOTO U3 YYACTBYIOUIUX B PEAKIUH
BEILIECTB, Pacu€Thl Macchl (00bEMA, KOJIMUECTBA BEILIECTBA) MPOAYKTOB PEAKIINH, €CJIA OJHO U3 BEIIECTB UMEET MPUMECH.

XuMud ¥ ;KU3Hb

Ponp xuMun B o0ecrieueHur 3KOJIOTHYECKOM, YHEPTeTUUECKON U MUIIEBON 0€30MaCHOCTH, Pa3BUTUU MEAUIMHBL. [IoHATHE 0 HAYYHBIX METOaX
MO3HAHUS BEUIECTB U XUMUYECKUX PEAKIINMN.

HpeI[CTaBJ'[eHI/Ifl 00 O6HII/IX HAaYYHBIX IPpUHIOHIIAX ITPOMBIIIIICHHOI'O ITOJTYUCHUA BaKHEHIITIX BCIICCTB.

YemoBek B MHPE BCIICCTB U MAaTCPHAIOB: BaKHEHIIIIE CTPOUTCIIBHBIC MAaTCPHAJIbl, KOHCTPYKIMOHHBIC MaTCpHaibl, KpaCK1, CTCKJIO, KEpaMHKa,
MaTCpHraJIbl AJId 3JICKTPOHUKH, HAHOMATCPHUAJIbl, OPraHUYCCKNEC U MUHCPAJIbHBIC y,Z[O6peHI/IH.

XuMus u 3J0POBLE YCJIIOBCKA: IIpaBUJIa UCITOJIb30BAHUS JICKAPCTBCHHBIX IIPCIIAPATOB, IIpaBUJIA 0€30IMacHOT0 HCIIOJIb30BAHUS npenapaTroB OBITOBOM
XUMHNHU

B TIOBCETHEBHOM JKU3HU.

MesknpeaMeTHbIE CBA3H.

Peanuzanus MexnpeIMeTHBIX CBSI3el MPU U3YUYEHUHU 00Iel U HeopraHuueckol XxuMuu B 11 Kinacce ocyliecTBIsSeTCs Yepe3 UCIOIb30BaHUE KaK
OOIIMX €CTEeCTBEHHO-HAYYHBIX MOHSATHH, TaK ¥ MMOHATUH, ABISIOMIMXCS CUCTEMHBIMHU JJIS1 OTAETIBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOTO IIHKIIA.

O6IJ_II/IC CCTCCTBCHHO-HAYYHLIC TIOHATUA: Hay‘lHLIfI (I)aKT, runoTe3a, 3aKOH, TCOpHs, aHaJIn3, CHUHTC3, Knaccn(bmcaum{, NEpUOANYIHOCTD,
Ha6JIIO,[[CHI/Ie, OKCIICPUMCHT, MOACIIUPOBAHNUEC, U3SMCPCHUC, SABJICHUC.



dusuka: MaT€pus, SHEPrus, Macca, aToM, 3JIEKTPOH, IIPOTOH, HCfITpOH, HOH, U30TOII, paAUOAKTUBHOCTb, MOJICKYJIA, 3HCpFeTI/I‘IeCKHI>'I YPOBCHB,
BCIIECCTBO, TCIIO, 06'béM, arpe€raTHo€ COCTOsAHNEC BEIICCTBA, (1)I/IBI/I‘ICCKI/IG BCJIMYMHBI U €AVMHUIBI UX U3MEPCHU, CKOPOCTh.

buonorus: knerka, opraHu3M, 3KocucTeMa, Ouocdepa, MaKpo- ¥ MUKPO3JIEMEHThI, BUTAMUHBI, 0OOMEH BEIIECTB B OpraHu3Me.
I'eorpacdus: MuHepasbl, TOpHbIE IOPO/IbI, MTOJIE3HBIE HCKOTIAEMbIE, TOTINBO, PECYPCHI.

TexHomorus: XuMu4ecKas IPOMBIINIJICHHOCTh, MECTAJLIYPIUsA, IIPOU3BOJACTBO CTPOUTCIIBHBIX MaTCPHAJIOB, CEJIbCKOXO03SMCTBEHHOE IMpOU3BOJICTBO,
MUIeBasa MpOMBIIIJIICHHOCTD, q)apMaL[eBTI/IquKaH IMPOMBINIJICHHOCTb, TPOU3BOACTBO KOCMETHYCCKUX IIPCIAPATOB, IMPOU3BOACTBO KOHCTPYKIIMOHHBIX
MaTepuraIoB, SJICKTPOHHAA MTPOMBINIJICHHOCTE, HAHOTCXHOJIOTHH.

IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 XUMHWHU HA BA3OBOM YPOBHE
CPEJHEI'O OBIIHEI'O OBPA30BAHMUA

JUYHOCTHBIE PE3YJIBbTATHI

®I'OC COO ycranapnuBaeT TpeOOBaHUA K pe3yabTaTaM OCBOCHHUs 00YyYaIOIIMMUCS MPOrpaMM CpeaHero oOuiero oopa3oBanus (JIMYHOCTHBIM,
MeTamnpeaIMETHBIM U MpeaMeTHbIM). HayyHo-MeTonnyeckoil OCHOBOW Ui pa3paboTKU IJIAHUPYEMBIX PEe3yIbTaTOB OCBOCHHUS MPOrpaMM CpPETHETO
o01ero 00pa3oBaHus SBISAETCS CUCTEMHO-IESTETbHOCTHBINA MOAXO.

B COOTBETCTBUHN C CUCTEMHO-ACATCIBHOCTHBIM IMOAXOAOM B CprKType JINYHOCTHBIX pGSYJ'II)TaTOB OCBOCHUA HpGI[MeTa «XI/IMI/IH» Ha ypOBHe
cpenHero o6miero 06pa3oBaHus BbIICICHBI CICAYIOIINE COCTABISIONINUE:

OCO3HaHHE OOYYaIOIIMMHUCA POCCUHUCKON Tpa)TaHCKOW HWISHTHYHOCTH — TOTOBHOCTHM K CaMOPa3BUTHIO, CAMOCTOATEIBHOCTH U
CaMOOTIPEIEIICHUIO;

HaJIMYUEC MOTUBAIINU K 06y‘-IeHI/IIO;

I[eJIeHaNPaBICHHOE Pa3BUTHE BHYTPEHHUX YOEXKICHUI IMYHOCTH Ha OCHOBE KITFOUYEBBIX LIEHHOCTEH M MCTOPUYECKHUX Tpaauliuii 0a30BOM HAayKu
XHAMHUU;

TOTOBHOCTh U CHOCO6HOCTB 06y'-IaIOHH/IXCH pYKOBOJICTBOBaTBCSI B CBOGf/i ACATCIIPHOCTH LEHHOCTHO-CMBICJIOBBIMHAU YCTaHOBKaMI/I, HpI/ICYH_[I/IMI/I
[IETIOCTHON CHCTEME XUMHUYECKOTO 00pa30BaHUS;

HaJTM4YMe TMPaBOCO3HAHUS SKOJOTHYECKON KYJIBTYPhI i CIIOCOOHOCTH CTaBUThH LIETTU M CTPOUTH )KU3HEHHBIE TIIIAHBI.

JIMYHOCTHBIE Pe3yNbTAaThl OCBOCHHS MpeAMeTa « XUMUS» JOCTUTAIOTCS B €IMHCTBE yUeOHON U BOCIIUTATENBHOMN I€ATeILHOCTH B COOTBETCTBHH C
FYMaHI/ICTI/I'—IeCKI/IMI/I, COHI/IOKy.HBTypHI)IMI/I, }IyXOBHO-HpaBCTBeHHI)IMI/I IIECHHOCTsIMU U UacajiaMnu pOCCI/II\/’ICKOFO Fpa)K)IaHCKOFO O6HIGCTBa, HpI/IHSITI)IMI/I B
o0IIecTBe HOPMaMH U MTPABHIIAMH ITOBECHHSI, CIIOCOOCTBYIOIITMMHE IIPOI[ECCaM CaMOITO3HAHUSI, CAMOPA3BUTHSI M HPABCTBEHHOT'O CTAHOBJICHUS IMIHOCTH
00y4aroImXxcs.



JIn4HOCTHBIE pe3yNbTaThl OCBOCHUS MpeIMeTa « XUMHUSD OTpaxaroT CPOPMUPOBAHHOCTD OIbITA IO3HABATEILHON U MPAKTUYECKOU ASITETbHOCTH
00yJaromuXcs Mo peaan3aliy MPUHATHIX B O0IIECTBE IIEHHOCTEH, B TOM YHCJIC B YACTH:

1) rpamaaHCKOTO BOCIUTAHMS

0CO3HaHHUs 00YUYaIOIUMUCS CBOMX KOHCTUTYIIMOHHBIX IIPaB U 00S3aHHOCTEH, YBaXKEHHsI K 3aKOHY U TIPaBOMOPSIKY;

MPEACTABJICHUS O COLMAIbHBIX HOPMaxX U MPaBUjIaX MEKINYHOCTHBIX OTHOIICHUH B KOJUIEKTUBE;

TOTOBHOCTH K COBMECTHOH TBOPYECKOW MACSITENLHOCTH TPH CO3JAaHMH YYEOHBIX MPOCKTOB, PEIICHUU Y4eOHBIX W TIO3HABATEIBHBIX 3ajad,
BBITIOJIHEHUH XUMHUUYECKUX SKCIIEPUMEHTOB;

CIOCOOHOCTH TMOHMMAaTh M NPUHUMATh MOTHUBBI, HAMEPEHHS, JIOTUKY M apryMEHThl JPYruX IpH aHalu3e pa3IMYHbIX BHUAOB Yy4eOHOU
NEeSATEIbHOCTH;

2) N1aTPMOTHYECKOT0 BOCIIMTAHMS:

LIEHHOCTHOTO OTHOIIEHUS! K UCTOPUYECKOMY U HAyYHOMY HACJIEIUI0 OTEYECTBEHHON XUMUU;

YB)KEHHUS K IMPOLIECCY TBOPYECTBA B 00JACTU TEOPUU U MPAKTUYECKOTO MPUMEHEHUS XMMHH, OCO3HAHHS TOTO, YTO JOCTHIXKEHHUS HAayKH €CTb
pE3yNbTaT AMUTENbHBIX HAOMIOIEHUHN, KPOMOTIMBBIX IKCIIEPUMEHTAIBHBIX TOUCKOB, IOCTOSHHOTO TPYy/1a YYEHBIX U MPAKTUKOB;

WHTEpeca W MO3HABATEIbHBIX MOTHBOB B TOJIYYCHHH M TMOCIEAYIOIIEM aHain3e WHGOpPMAIUU O MEePEIOBBIX TOCTHXKCHHSIX COBPEMEHHOMU
OTCUYCCTBCHHOM XHNMHUU,

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

HPaBCTBEHHOT'O CO3HAHUS, ITUUYECKOTO TIOBEICHMUS;

CIIOCOOHOCTH OIICHUBAThH CUTYAIIMH, CBA3aHHBIE C XUMUYECKUMH SIBJICHUSIMU, U IPUHUMATh OCO3HAHHBIE PEIIEHHUs, OPUCHTHPYSICh Ha MOPAJIbHO-
HPaBCTBEHHBIC HOPMBI U IIEHHOCTH;

TOTOBHOCTH OIIEHUBATh CBOE MOBEJECHUE U TTOCTYIIKU CBOMX TOBAPUUIEH C MO3UIIMN HPABCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE MOCIEACTBUN
3TUX MOCTYIKOB;

4) hopMupoBaHus KyJbTYPbI 310POBbS:

MMOHUMaHUS [IEHHOCTEH 370pPOBOTO M 0€301MacHOr0 00pasa KU3HU, HEOOXOIUMOCTH OTBETCTBEHHOT'O OTHOIIEHHS K COOCTBEHHOMY (DU3UYECKOMY
U TICUXUYECKOMY 3/I0POBBIO;

COOJTIOICHUS TIPaBUIT 0€30MAaCHOTO OOpAIlleHus C BEIIeCTBAMHU B OBITY, TOBCETHEBHOM KU3HU U B TPYAOBOH 1E€ATEIHHOCTH;

MMOHWMAHUS [IEHHOCTH TIPaBUJI MHANBUIYATBHOTO U KOJUICKTUBHOTO O€30IaCHOTO MOBEJEHUS B CUTYAIUAX, YTPOXKAOIINX 370POBBIO M KU3HU
JTIOJIEH;

OCO3HAHUS TIOCEACTBUIA U HEMPUATHS BPEIAHBIX MIPUBBIYEK (YIOTPEOIECHUS alIKOTOJIsl, HAPKOTHUKOB, KypeHHUS);

5) TPy10BOr0 BOCIIUTAHUA:

KOMMYHUKATUBHONW KOMITETEHTHOCTH B Y4YEOHO-HCCIE0BATEIBCKON NIEATEIBHOCTH, OOIIECTBEHHO IMOJE3HOW, TBOPUYECKOW W APYTHX BUIAX
NEeSATEeTbHOCTH;



YCTaHOBKH Ha aKTHBHOE YYaCTHE B PCIICHUH MPAKTHYECKUX 33724 COLUAIbLHOW HAIIPABJIIEHHOCTH (B paMKaX CBOETO KJ1acca, IKOJIbI);

MHTEpeca K MPAKTUYECKOMY U3yUEHHIO Mpodeccuil pa3nuyHoro poja, B TOM YHCJIe Ha OCHOBE IPUMEHEHUS IPEIMETHBIX 3HAHUH [0 XUMHUU;

YBAXKEHUS K TPYAY, JIIOASM TPyAa U pe3ysibTaTaM TPYAOBOM AEATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HHIMBUyaIbHOM TPACKTOPHH 00pa30BaHus, OyayIie npodhecCuu U pealn3aui COOCTBEHHBIX KH3HEHHBIX
IUIAHOB € YYETOM JIMYHOCTHBIX HHTEPECOB, CIIOCOOHOCTEH K XUMHUH, HHTEPECOB U MOTPeOHOCTEH 00IIeCTBA;

6) 3K0J10rMYEeCKOr0 BOCTIUTAHUS

IKOJIOTHYECKH 1[EIeCO00Pa3HOr0 OTHOILIEHUS K PUPOJIE, KAaK UCTOYHHKY CYIIECTBOBAHUS KU3HU Ha 3eMIIe;

MMOHMUMAaHHS TJI00AJTLHOTO XapaKTepa dKOJOTHYECKHX MPo0JIieM, BIUSHUS SKOHOMUYCCKUX IPOIECCOB HA COCTOSIHHE MPUPOJIHON M COLMATbHON
Cpe/Ibl;

OCO3HaAHUA HGO6XOIII/IMOCTI/I HUCITIOJIB30BaHUA I[OCTI/I)KGHI/Iﬁ XUMHUHU U1 pEIICHUS BOIIPOCOB pallMOHAJIBHOTO IMTPUPOJOII0JIb30BAHM A,

aKTUBHOTO HEMPHUATUS JE€HCTBUH, NPHHOCIIIUX BpPEI OKpPYKAIOUIeH NPUPOAHON cpele, YMEHHs NpPOTHO3MPOBATH HEOIAaronpHUsTHBIC
9KOJIOTMYECKHE TIOCICACTBHS MPSANPUHUMACMBIX JCHCTBUI M MPEIOTBPALIATh HX;

HAJIMYHS PA3BUTOTO HKOJOTHYECKOTO MBINUICHUS, SKOJIOTHYECKON KYJIbTYpPBI, OIBITA JACATEIBHOCTH YKOJIOTUYECKON HAIPAaBICHHOCTH, YMEHUS
PYKOBOJACTBOBATLCA NMU B HOSH&B&TGHBHOﬁ, KOMMyHHKaTHBHOﬁ n COHH&HBHOﬁ IIPAaKTHKE, CHOCO6HOCTI/I N YMCHUSA aKTUBHO ITPOTHUBOCTOATH UCOJIOTUHU
xemooouw;

7) HEHHOCTH HAYYHOI0 MIO3HAHHUSA:

c(OpMUPOBAHHOCTH MUPOBO33PEHMSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKH U OOIECTBEHHON MPAKTHKHY;

MOHUMAaHHUs CeUU(PUKN XUMUU KaK HAyKH, OCO3HaHUs €€ poiu B GOPMUPOBAHUHU PAIIMOHATIBHOI'O HAYYHOTO MBILUIEHHUS, CO3JaHUH 1I€IOCTHOTO
IpeJCTaBiIeHUs 00 OKpY’KarolleM MHpe Kak O €IMHCTBE MPHUPOJbl U YellOBeKa, B MO3HAHWU MPUPOAHBIX 3aKOHOMEPHOCTEH M pelIeHuu NpodiieM
COXpaHEHUs IIPUPOTHOTO PABHOBECUS;

yOEeKAEHHOCTH B 0CO0OM 3HAYUMOCTH XMMHUU JJISi COBPEMEHHOW IUBWIM3ALMU: B €€ I'YMaHUCTHYECKOW HANpaBJICHHOCTU U BaXXHOW POJM B
CO3/1aHUU HOBOM 0a3bl MaTepUAIIbHOMN KYJIbTYPBI, PEIEHUH II100aJIbHBIX POOJIEM YCTOWYMBOTO PAa3BUTHSI YEJIOBEYECTBA — CHIPbEBOM, SHEPTETUUECKOM,
MUIIEBOM U 3KOJOrMUYeCcKOol OE30MacHOCTH, B PA3BUTUH MEIAMIIMHBI, 00ECTIEUEHNH YCIOBHUH YCIEUIHOTO TpyJa U HKOJOTHYECKH KOM(OPTHON KU3HU
KaX/10T0 4JIeHa O0IeCTBa;

€CTECTBEHHO-HAYYHOM TPaMOTHOCTHU: MOHMMAHUS CYIIHOCTH METOJOB MO3HAHMS, HCIOJb3YEMBIX B €CTECTBEHHBIX HayKax, CIOCOOHOCTH
MCIIOJIb30BaTh MOJyyaeMble 3HAHUA Ui aHAINW3a U OOBSCHEHUS SIBJICHUN OKPY)KAIOILIEro MUPA U MPOUCXOISIINX B HEM M3MEHEHUH, YMEHHS JeaTh
00OCHOBAHHBIE 3aKIIOYCHUSI HA OCHOBE HAYYHBIX (PAKTOB U MMEIOLIUXCS TAHHBIX C IIEJIbIO MOTYYEHUS IOCTOBEPHBIX BBHIBOJIOB;

CIOCOOHOCTH CaMOCTOATENBHO UCIIOIb30BaTh XMMUYECKHE 3HAHUS [T PELIeHUs TPOoOJIeM B pealbHbIX )KU3HEHHBIX CUTYAIUX;

MHTEpPEca K MO3HAHUIO U HCCIIEN0BATENBCKON JESATEIBHOCTH,



TOTOBHOCTH U CHOCOOHOCTH K HENPEepbIBHOMY OOpa30BaHMIO U caMOOOpa30BAaHUIO, K aKTUBHOMY IOJIYYEHHUIO HOBBIX 3HAHUH IO XUMHMH B
COOTBETCTBHUH C )KU3HEHHBIMHU MOTPEOHOCTSIMU;
UHTEpeca K 0COOEHHOCTSM Tpy/a B pasjInuHbIX chepax npodeccuoHanbHON A TEIbHOCTH.

METAIIPEJIMETHBIE PE3YJIbTATBI

MeranpeamMeTHbIe pPe3yIbTaThl OCBOSHUS YI€OHOTO MpeAMETa «XUMHS» Ha YPOBHE CPEHET0 0011Iero 00pa3oBaHus BKIIOYAIOT:

3HAYUMBIC 1)1 (POPMUPOBAHHSI MUPOBO33PCHUS 00YJAIOIINXCS MEKIUCIUILTUHAPHEIE (MEXKIIPEAMETHBIE) O0IIEHAYYHBIC TIOHSTHSI, OTPAKAFOIIINE
[[EJIOCTHOCTh HAYYHOW KApTUHBI MUpa M CHENU(UKY METOJOB MMO3HAHUS, MCIOIh3YEMbIX B €CTECTBEHHBIX HAayKax (Marepusi, BEIIECTBO, YHEPTHS,
SBJIGHUE, TPOIECC, CHCTeMa, HAay4HbIM (akT, MPUHIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHUs, HCCIeloBaHUe, HaOIIOJeHHE, M3MEpEHHeE,
AKCIIEPUMEHT U ApPYyrue);

VHUBEpCaJbHbIC ydeOHBIC JEHCTBUs (TMO3HABATEIbHBIC, KOMMYHUKATHBHBIC, PETYJSATUBHBIC), oOecnednBammue (GOPMUPOBAHUE
(YHKIIMOHATLHOW TPAMOTHOCTH M COITUAIEHON KOMITETEHITUN 00yUarOIIXCs;

CIOCOOHOCTh OOYyYalOUIMXCS HCIOJIb30BaTh OCBOCHHBIE MEXIUCIMILUIMHAPHBIE, MUPOBO33PEHUECKHME 3HAaHWA W YHHUBEpCaIbHbIE yueOHbBIC
JEUCTBUSA B TO3HABATEILHON U COLIMAIBHOM MPaKTUKE.

MeranpeamMeTHbIe pe3yIbTaThl OTPAKAIOT OBJIAJICHUE YHUBEPCATHHBIMH YIYCOHBIMU 1TO3HABATEILHBIMH, KOMMYHUKATUBHBIMU U PETYIISITABHBIMU
JIEHCTBUSIMU.

OBJaieHHe YHUBEPCAJIbHBIMYU Y4eOHBIMU NMO3HABATEJIbHBIMHU ACHCTBUAMM:

1) 6a3oBble JIOrHYecKHeE A€ CTBUS:

CaMOCTOATENBHO (hOPMYITUPOBATh U aKTyaAJIU3UPOBATH MPOOJIEMY, BCECTOPOHHE €€ pacCMaTpUBaTh;

ONpEeNENATh U JeATeIbHOCTH, 3aJaBasi HapaMeTpbl U KPUTEPUH UX JOCTUKEHUS, COOTHOCUTh PE3yJbTaThl I€ATEIbHOCTU C MOCTABICHHBIMU
LEJISAMU;

HCIIOJIB30BATh IMPU OCBOCHUH 3HAHUHI HpI/IéMBI JIOTUYCCKOr0 MBIIMIJICHUS — BBIACIATH XAPAKTCPHBIC IPU3HAKU HOHATHU U YCTaHABJIMBATb HX
B3aMMOCBA3b, UCITIOJIB30BATh COOTBCTCTBYIOIIMEC IMOHATHA AJId 06T)$ICHCHI/I$I OTACIIBbHBIX (1)aKTOB u fIBJ'IGHHfI;

BBIOMpATh OCHOBAHUS M KPUTEPHUH JUIS KJIACCU(UKAIIMY BEIIECTB U XUMHUYECKHUX PEaKIIHii;

yCTaHaBJIMBATh PUUMHHO-CIIEACTBEHHBIE CBSA3H MEX1Y NU3Yy4aeMbIMU SIBJICHUSIMU;

CTPOUTHL JIOTUYCCKUC PACCYKICHUA (I/IHHYKTI/IBHI)IQ, JACAYKTUBHBIC, II10 aHa.]'IOl"I/II/I), BBIABJIAITH 3aKOHOMCPHOCTH W TIMPOTHBOPECUYHA B
paccMaTpuBaeMBbIX SBJICHUSX, (POPMYIUPOBATh BHIBOABI U 3aKIIOUCHMUS,;

MIPUMEHSITH B MPOIIeCcCe TO3HAHMS, UCIIOIb3yeMbIe B XUMUU CUMBOJIMYECKUE (3HAKOBBIC) MOJIENH, TPEOOPa30BLIBATH MOJIEIIBHBIE TPECTABICHUS
— XMMHUYECKUH 3HaK (CMMBOJ) DJIEMEHTa, XuMUdeckass Gopmyina, ypaBHEHHE XHUMHUYECKON peaklUud — MPU PEUICHUH Y4eOHBIX MO3HABATEIbHBIX W



IIPAKTUYECKHX 3aJjay, IPUMEHTh Ha3BaHHbIE MO/IE€IbHbIC IIPEACTABICHNUS U1 BbIIBICHUS XapaKTEPHBIX IPU3HAKOB N3y4aeMbIX BEILECTB U XMMUYECKUX
peaKuui.

2) 6a3oBbIe HcciIeI0BaTeIbCKHE JeHCTBHUA:

BJIaJIeTh OCHOBAMH METOJIOB HayYHOI'O IIO3HAHUS BELIECTB U XMMUYECKUX PEaKIHii;

(dbopMynIMpoBaTh LIEIM U 3aJlaud MCCIEIOBAHUS, MCIIOJIb30BaTh IOCTABJIEHHBIE U CAMOCTOSTEIBHO C(HOPMYIMPOBAHHBIE BOIPOCH B KA4eCTBE
MHCTPYMEHTA MO3HAHUS M OCHOBBI 151 ()OPMHUPOBAHHUS TUIIOTE3HI 110 IPOBEPKE MPABUIIBHOCTH BHICKA3BIBAEMBIX CYXKJICHHIA;

BJIQJICTh HABBIKAMH CAMOCTOSITENIFHOTO IJIAHWPOBAHUS M MPOBEACHHS YICHUUECKUX dKCIIEPUMEHTOB, COBEpIICHCTBOBATh YMEHHUs HAOIIOAATh 32
XOJIOM IIpoIiecca, CAMOCTOSTENILHO TPOrHO3UPOBATh €r0 pe3ybTar, ((OpMyIUpOBaTh 000OIEHHS U BBIBOJIBI OTHOCUTEIBHO JJOCTOBEPHOCTH PE3YJILTATOB
HCCIIEIOBaHMsI, COCTaBIATh 0OOCHOBAHHBIN OTUET O MPOJieNIaHHOM paboTe;

MpUOOPETATh OMBIT YYCHUYECKON HCCIIEI0BATENBCKON M TPOSKTHOM IS TENFHOCTH, IPOSBISITH CIOCOOHOCTh M TOTOBHOCTB K CAMOCTOSITEIIEHOMY
MIOMCKY METOJIOB PELICHUsI PAKTUYECKUX 3a/1a4, IPUMEHEHHIO Pa3IMYHbIX METO/I0B [TO3HAHUS.

3) pa6ora ¢ ungopmanmei:

OPHEHTUPOBATHCS B PA3JIMYHBIX UCTOUHUKAX HH(pOpMaLUK (Hay4YHO-TIOMYJIApHAs IUTEpaTypa XUMUUECKOT0 COJIepKaHMsl, CIIPaBOYHbIE TOCOOUS,
pecypcel MIHTepHETa), aHANM3UpPOBAaTh MHPOPMALMUIO PA3TUYHBIX BUAOB M (OPM NpPEACTaBICHUS, KPUTUUYECKH OICHHBATH €€ JOCTOBEPHOCTh U
HENPOTUBOPEUNBOCTD;

(GopMyIMpOBATH 3aMPOCHl U IPUMEHATH PA3JIMYHbIE METO/IbI IIPU MOMCKE U 0TOOpe HHPOPMALIMHU, HEOOXOAMMOM JUIsl BBIITOJIHEHHS y4eOHbIX 3a1a4
ONPEAEIIEHHOTO THUIIA;

MIPUOOPETATh OIBIT UCIIOJIb30BaHUS HH()OPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUN U Pa3IMYHBIX IOMCKOBBIX CUCTEM;

CaMOCTOSITENILHO BBIOMPATh ONTUMAJIBHYIO (pOpMY IpescTaBiIeHHs] HHPOopMaluK (CXeMbl, Tpa@UKy, TuarpaMMbl, TaOJUIbL, PUCYHKHU U IPYTHUE);

HCIOJIb30BaTh HAYYHBIN S3bIK B KAUeCTBE CPEACTBA MpH paboTe ¢ XMMHUYECKOM MH(popMaluel: MpUMEHATh MEXIpeaAMeTHbIe (PpU3nuecKkue u
MaTeMaTHYeCKue) 3HaK1 U CUMBOJIBL, (hOpMYyJIbl, a00peBUaTypbl, HOMEHKIATYPY;

HCIO0JIb30BaTh U MpeoOpa3oBbIBaTh 3HAKOBO-CUMBOJIIMYECKUE CPECTBA HATTISIIHOCTH.

OBiajeHne YHMBePCAJIbHBIMH KOMMYHHMKATHBHBIMHU A€ CTBUSIMU:

3aJ]aBaTh BOIIPOCHI 110 CYILIECTBY 00CYKAaeMOM TeMbI B X0/I€ AMAJTI0Ta /MU JUCKYCCHH, BHICKA3bIBATh UJIEH, (POPMYJINPOBATH CBOU MPEATIOKEHUS
OTHOCHUTEJILHO BBIIIOJIHEHUS NIPEIOKEHHON 3a]a4u;

BBICTYIIATh C IPE3EHTALMEN PE3yJIbTaTOB IO3HABATENIbHOM AEATEeIbHOCTH, OJYYEHHBIX CAMOCTOSITENIbHO WK COBMECTHO CO CBEPCTHUKAMU IPH
BBIMIOJTHEHUH XUMUYECKOT0 SKCIIEPUMEHTA, TPAKTUUECKON pabOoThI MO UCCIIEJOBAHUIO CBOWCTB M3yYaeMbIX BEILIECTB, pealn3alui y4eOHOTro IpoeKTa U
(bopMyIMpOBaThH BBIBO/BI 110 pe3yabTaTaM MPOBEIEHHBIX UCCIIEA0BAHUM MyTEM COTIIACOBAHMS MO3UIMIA B X0/1€ 00CYXK/IEHUS U 0OMEHA MHEHUSIMH.

OByageHne yHMBEPCAJIbHBIMH PeryJsiTHBHBIMY 1eiCTBUAMM:

CaMOCTOSITENILHO IJIAHUPOBATh U OCYILIECTBIISITh CBOIO MIO3HABATEIBHYIO €S TEIbHOCTD, ONIpeAesis e€ LeNU U 3a/1a4k, KOHTPOJIUPOBATh U 110 MEpe
HE0OXOIMMOCTH KOPPEKTUPOBATH MpeJiaraéMblil ajJrOpUT™M JAeUCTBUN IIPU BBIMOIHEHUH YYEOHBIX U HCCIeI0BaTeNIbCKUX 3aad, BIOMpaTh Hanboee



3(1)(1)CKTPIBHBII>'I CIoco0 ux peicHus C y‘IéTOM IMOJIY4YCHHA HOBBIX 3HAHWH O BEIISCTBAX M XUMHYECKUX p€aKknuAax; OCYIECTBIAThE CAMOKOHTPOJIb cBOCH
ACATCIIBHOCTH HA OCHOBEC CaMOaHalIn3a U CaMOOILICHKH.

HNPEAMETHBIE PE3YJIbTATBI

[IpenMeTHbIe pe3ynbTaThl OCBOCHUA Kypca «O01as 1 HeopraHudeckasi XuMHUsD OTPaXKaroT:

c(OPMUPOBAHHOCTH MPEACTABICHUI: 0 XUMUYECKOW COCTABJISIONICH €CTECTBEHHO-HAYYHOW KapTHUHBI MUPA, POJIM XUMUU B MO3HAHUU SIBJICHUN
IPUPOJBI, B POPMHUPOBAHUH MBIIIJICHUS U KYJIbTYPBI IMYHOCTH, €€ (DYHKIIMOHAIBHOM IPaMOTHOCTH, HEOOXOAMMOM [T PeIICHHUs MPAKTUYECKHUX 33134
1 9KOJOTMYECKH 0OOCHOBAaHHOTO OTHOIICHHUS K CBOEMY 3/I0POBBIO U IIPUPOIHOM Cpee;

BJIQJICHUEC CHCTEMON XMMHUYCCKHX 3HAHHUM, KOTOpasi BKIIOYACT: OCHOBOIIOIATAOINE TOHITHS (XMMUYCCKUI 3JIEMEHT, aToM, U30ToI, s-, pP-, d-
ANEKTPOHHBIE OPOUTAIN ATOMOB, HOH, MOJIEKYJIa, MOJIb, MOJIIPHBIA 00BEM, BAIEHTHOCTb, SJIEKTPOOTPUIIATEILHOCTD, CTENIEHh OKHCIICHUS, XUMHUECKas
CBS3b (KOBaJIEHTHAsl, MOHHAs, METAJIIMYECKAas, BOJOPOJHAs), KPUCTAJUIMYECKAs PEIIETKA, TUIBI XMMHUYECKHUX DPEaKIHMH, pacTBOp, 3JIEKTPOJUTHI,
HERJIEKTPOJIUTBI, JIEKTPOIUTHUECKAs AUCCOLHALIMSL, OKUCIIUTENb, BOCCTAHOBUTEIb, CKOPOCTh XUMUYECKOW PEAKIIMH, XUMUYECKOE PABHOBECHUE); TEOPUU
U 3aKOHBI (TeopHsl SIEKTPOIUTHUECKON Aucconuanuu, nepuogudeckuii 3akoH JI. M. MenneneeBa, 3aKOH COXpaHEHHUS MAacChl BEIECTB, 3aKOH
COXPAHEHHUS M TMPEBPALICHUS YHEPTUU MPH XUMHUECKHUX PEaKLHsX), 3aKOHOMEPHOCTH, CUMBOJIMYECKUN SI3bIK XUMUHU, MUPOBO33PEHUYECKUE 3HAHMUS,
JIeKaIIre B OCHOBE MIOHMMAaHUS IPUYUHHOCTH U CHCTEMHOCTH XMMUYECKHX SIBIICHHM, (PaKTOJIOTMYECKUE CBEJCHUS O CBOWCTBAX, COCTABE, MOJIYYCHUH U
0€30IaCHOM HCIOJIb30BAaHUN BAKHEHIIINX HEOPTaHUIECKUX BEUIECTB B OBITY M MPAKTHUYECKON JCATEIIEHOCTH YEIOBEKA;

c(hOpPMUPOBAHHOCTh YMEHHI BBISABIATH XapaKTepHbIE MPU3HAKU MOHITHM, YCTAaHABIMBATH MX B3aUMOCBS3b, UCIIOJIB30BATh COOTBETCTBYIOIINE
MOHATHSA ITPU ONIMCAHUU HEOPTaHUYECKUX BEIIECTB U UX MPEBPALLCHUN;

c(OpPMUPOBAHHOCTh YMEHHI HCIOJIB30BaTh XUMUYECKYIO CUMBOJIMKY Il COCTABIEHUS (POPMYJI BEIIECTB M YPaBHEHUN XMMHUUYECKUX pEeaKIui,
cucremarnyeckyro HoMeHkIaTypy (IUPAC) u tpuBnanbHble Ha3BaHUSI OT/AEIbHBIX HEOPTaHUYECKUX BELIECTB (YrapHbIN ra3, yrJIeKUCIbIA ra3, aMMHax,
raméHasi U3BeCTh, HeranéHast U3BECTh, IUThEBAas COJA, MUPUT U JIPYTHE);

c(OPMHPOBAHHOCTh YMEHUI ONpeAEATh BAJICHTHOCTh U CTENIEHb OKUCIICHUS] XUMHUECKUX JIEMEHTOB B COEIMHEHUSIX PA3JIMYHOIO COCTaBa, BUJ
XUMHUYECKOHN CBSA3M (KOBaJIEHTHAasi, HOHHAs, METAJJINYECKasi, BOJOPO/IHAsI) B COEAMHEHUSAX, THUI KPUCTAJUIMYECKON PEemETKH KOHKPETHOIO BEIeCTBa
(aTomMHas1, MOJIEKYJISIpHAsl, HOHHAs!, METaJNINYecKasi), XapaKTep Cpebl B BOJHBIX pacCTBOpax HEOPraHUYECKUX COEAMHEHU;

c(OPMHPOBAHHOCTh YMEHUI YCTaHABIMBATH MPUHAMICKHOCTh HEOPTaHMUECKUX BELIECTB MO HUX COCTABY K OINpPENeNIEHHOMY KIacCy/Tpyrine
COeIMHEHUH (IIPOCThIE BEIIECTBA — METAJUIBl U HEMETAJLJIbI, OKCH/IbI, OCHOBaHMSI, KUCIIOTHI, aM()OTEpPHbIE THIPOKCUIBI, COJIN);

c(hOpMHUPOBAHHOCTh YMEHUN PacKphIBaTh CMBICIH Mepuoandeckoro 3akona J. M. MeHnneneeBa u J€MOHCTPUPOBATH €r0 CHCTEMATU3UPYIOIYIO,
OOBSCHUTENbHYIO M IPOTHOCTUYECKYIO (DYHKIIHH;

c(OPMHPOBAHHOCTh YMEHHUI XapaKT€PHU30BaTh ANEKTPOHHOE CTPOEHHE aTOMOB XUMHUUECKUX dl1eMeHTOB 1—4 nepronoB [lepronndeckoit cucteMsl
xuMuueckux snemeHToB J[. M. MeHzaeneeBa, MCHONB3ys TOHATUS «S-, P-, O-2JIEKTPOHHBIE OPOUTATHM», «IHEPreTHUECKHE YPOBHU», OOBSCHATH



3aKOHOMEPHOCTH M3MEHEHHsI CBOMCTB XMMHUYECKUX JJIEMEHTOB U UX COCIUHEHMH IO nepuoaaM u rpynnam llepuoguueckoil cucTeMbl XUMHUYECKUX
anemeHToB /1. . Meneneena;

c(OPMHPOBAHHOCTh YMEHUH XapaKTepU30BaTh (OMUCHIBATh) OOIIME XMMHUYECKHE CBOWCTBA HEOPraHMUYECKHX BELIECTB PAa3IMYHBIX KIIACCOB,
HOJTBEPXK/IaTh CYIIECTBOBAHNE T€HETUUECKON CBSA3M MEX/ly HEOPIraHWYECKMMHU BEIIECTBAMH C ITOMOIIBIO YPAaBHEHUI COOTBETCTB YIOIUX XUMHUECKUX
peaKIuii;

c(OPMHPOBAHHOCTH YMEHHSI KIIaCCU(DUIIUPOBATh XUMUYECKHUE PEAKIIUH [0 PA3JIMYHBIM MPU3HAKAM (YHCIY U COCTAaBY pearupyrollnx BEIIECTB,
TEIIOBOMY 3 (PEKTy peaKiny, H3MEHEHUIO CTEIICHEeH OKUCICHHS YJIEMEHTOB, 00PaTUMOCTH PEaKLUH, YYaCTHIO KaTalIu3aTropa);

c(OPMHUPOBAHHOCTb YMEHUN COCTABIIATh YPABHEHUS PEAKIIMI pa3IMUHbIX THIIOB, IOJHBIE U COKPAIEHHBIE YPAaBHEHUS PEaKLUii HOHHOTO OOMEHa,
YUUTBIBAs YCJIOBUS, IPU KOTOPBIX ITH PEAKIIMU UIYT A0 KOHIIA;

c(OPMHPOBAHHOCTH yMEHUI MPOBOAUTH PEAKIUH, MOJITBEPKAAIONINE KAadeCTBEHHBIH COCTaB pa3MYHBIX HEOPTraHWYECKHX BEIECTB,
pacro3HaBaTh ONBITHBIM ITyTEM HOHBI, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAaX HEOPTaHUYECKUX BEIIECTB;

c(OPMHUPOBAHHOCTh YMEHHH PAaCKpBIBATh CYIIHOCTb OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIMHA MOCPEICTBOM COCTABIEHHS 3JIEKTPOHHOTO
OajaHca 3TUX PEeaKIMd;

c(OPMHPOBAHHOCTH yYMEHHUH OOBACHATH 3aBUCHMOCTH CKOPOCTH XHMHYECKOH peakiuy OT pa3iuyHbIX (PAKTOPOB; XapaKTep CMEMICHUs
XMMHAYECKOTO paBHOBECHS B 3aBUCHMOCTH OT BHEIIHEero Bo3naeiictus (npunmu Jle Hlarense);

c(OPMHPOBAHHOCTh YMEHHUH XapaKTepU30BaTh XMMHUYECKHE IPOLECCHI, JIeXKAlUe B OCHOBE IPOMBIIIJICHHOTO MOJIYYEHUS] CEpHOM KHUCIIOTBHI,
aMMHMaKa, a Takxke c(hOpMUPOBAHHOCTb MPEJICTaBICHUH 00 OOIIMX HAyYHBIX MPUHIUIAX U SKOJIOTHYECKUX MTPOoOieMaX XUMUYECKOTO MPOU3BOICTBA;

c(OpPMUPOBAHHOCTh YMEHMH NPOBOAWUTH BBIYUCIIEHUS C HUCIOJIb30BAHMEM IIOHSATUS «MaccoBasi JOJs BELIECTBA B PACTBOPE», OOBEMHBIX
OTHOIIECHUH Ta30B MPU XUMUYECKUX PEAKIIMIX, MACChI BEIIECTBA WM 00bEMa ra30B 110 U3BECTHOMY KOJIMUECTBY BEILIECTBA, Macce WU 00bEMY OJHOIO
U3 y4acTBYIOIIMX B PEAKLMU BEILIECTB, TEIJIOBOro 3 (eKTa peakiMi Ha OCHOBE 3aKOHOB COXPAHEHHUS MACChl BEILECTB, IPEBPALLICHHUS U COXPaHEHUS
SHEPIUu;

c(OpPMHUPOBAHHOCTh YMEHHUH COOJI0OJaTh MpaBUila MOJb30BAaHUS XUMUYECKOW MOCYA0M M 1a00paTOpHbIM 0O0OPYAOBAaHMEM, a TaKXKe MpaBuia
oOpalIeHus C BEIIeCTBAMHU B COOTBETCTBHU C MHCTPYKIMSIMH IO BBITIOJTHEHHUIO JIAOOPATOPHBIX XUMHYECKHX OIBITOB;

c(OPMHPOBAHHOCTh YMEHUH IUIAHUPOBATh M BBINOJHATH XMUMUYECKUH SKCIEPUMEHT (pa3o)kKeHHEe NEepOKCHJa BOJOpPOJA B TNPHUCYTCTBUU
KaTajn3aropa, ONpeAeseHHe CpeAbl pacTBOPOB BEIIECTB C MOMOUIbIO YHHUBEPCAJILHOTO WHAMKATOpA, BIUSHHE PAa3JIMUHBIX (PAKTOPOB HA CKOPOCTH
XUMHAYECKON peakIuy, peakIlni HOHHOTO 0OMEeHa, KayeCTBEHHBIC PEaKInU Ha Cylb(haT-, KapOOHAT- U XJIOPH/I-aHUOHBI, HA KATHOH aMMOHWSI, PEIICHHE
SKCIIEPUMEHTAJbHBIX 3a1a4 1o teMaMm «Metamabsl» u «Hemerannel») B COOTBETCTBUU C NpPaBUJIAMU TEXHHKU O€30MacCHOCTH MpHU oOpallleHuu c
BEIIECTBAMH U J1a0OpaTOpPHBIM 000pYyIOBaHMEM, MPEACTABIATh pPE3YyJIbTaThl XMMUYECKOTO DJKCIEpUMEHTa B (opMe 3ammMcu ypaBHEHH
COOTBETCTBYIOLINX pPeakUuil 1 (POPMYIHPOBATH BBIBOBI HA OCHOBE 3THX PE3YJIbTAaTOB;

c(OPMHPOBAHHOCTh YMEHHUI KPUTHUECKU aHATM3UPOBATh XUMUYECKYIO HH(POPMAIIHIO, TIOTYJaeMYI0 H3 Pa3HBIX HCTOYHHKOB (CPEICTBA MaCCOBOM
KOMMYHUKaIu, IHTepHeT U IpyTuX);



c(OPMHPOBAHHOCTh YMEHHMH COOJIOAATh MpPaBUiIa HKOJOTHYECKU I€1eCOO0PAa3HOro MOBEACHUS B OBITY U TPYAOBOM JEATENBHOCTH B LEJSAX
COXPAHEHHUS CBOETO 3/I0POBbS U OKPYXKaroIlel IPUPOIHOMN Cpeibl, 0CO3HABATH OITACHOCTh BO3ACHCTBUS HA )KUBbIE OPIraHU3MBI OIIPEIETIEHHBIX BELLECTB,
noHuMasi cMmbicn nokaszarenst I1JIK, moscHATh Ha mpuMepax CrocoObl YMEHBIICHUS M MPEJOTBPAIIECHUS MX BPEIHOTO BO3ICHCTBUS HAa OPraHHU3M
YeIJI0BEKA;
U1 00Y4aroIIMUXCsl C OrPAaHUYEHHBIMU BO3MOXHOCTSIMU 3/10pPOBbSI: YMEHHUE MPUMEHSTh 3HAHUSA 00 OCHOBHBIX JOCTYIHBIX METOJax MO3HaHUS
BELIECTB U XMMUUECKUX SIBJICHUI;
IUISL CIICTIBIX U CIIA0OBUISIIMX 00YUYarOMIUXCsl: YMEHHE HCIIOJIb30BaTh Pelibe(hHO-TOUCUHYIO CUCTeMY 00o3HadeHui JI. bpailns i 3anucu XuMHYECKUX

dhopmyi.
TEMATHUHUYECKOE IINIAHUPOBAHHUE
Ne |HamMeHOBaHMe pa3/iesioOB U TEM MIPOTPaAMMbI KosinuecTBo 4acoB JJIeKTPOHHbIE (mudpoBbie)
n/n Bcero| KoHTpoJibHbIE llpakTHYecKue 0bpasoBaTe/bHbIe pecypcbl
pa6oThl paboThl
Paspaen 1. TeopeTnyecKkue 0CHOBBI XMMHUU
1.1 |Crpoenue aTtomoB. [lepuoguyeckuii 3akoH u I[lepuoaudeckas|3 Poccuiickast 2JNEKTPOHHAs MIKONA. -
CHCTeMa XMMHMYecKuX 3ieMeHToB /JI. . MeHieneeBa https://resh.edu.ru/ "Anxumuk" -

http:/alhimik.ru  XKypnan «Xumus u
YKV3HDY - https://hij.ru/
Wudoypox - https://iu.ru/video-lessons

1.2 |CtpoeHue BemecTBa. MHOroo6pasue BellecTB 4 Poccuiickas >IEKTpOHHAs MIKOJA. -
https://resh.edu.ru/ "Anxumuk" -
http:/alhimik.ru ~ XKypnan «Xumus u
YKV3HDY - https://hij.ru/
Nudoypox - https://iu.ru/video-lessons

1.3 | XuMuyeckue peakiuu 6 1 1 Poccuiickast SIeKTpOHHasl IIKOmA. -
https://resh.edu.ru/ "Anxumuk" -
http:/alhimik.ru  Xypuan «Xumus un
JKU3HBY - https://hij.ru/
Hudoypox - https://iu.ru/video-lessons

Hroro no pasgeny 13

Paszpges 2. Heoprannyeckasa Xumusa




Ne |HaumeHOBaHHe pa3/iesioB ¥ TEM MPOTrPaMMBbl KosinyecTBo yacoB JJIEKTPOHHBIE (urdpoBsie)
n/n Bcero| KoHTposibHBIE [IpakTHUyeckue obpasoBaTe/bHbIe pecypel
paboThl paboThI

2.1 |MeTaaabl 6 1 Poccuiickas siexkTpoHHas IIKojda. -
https://resh.edu.ru/ " ATXUMHUK"
http:/alhimik.ru  Kypran «Xumus u
YKV3HD - https://hij.ru/
Wudoypox - https://iu.ru/video-lessons

2.2 |HeMeTaJsibl 9 1 1 Poccuiickass »nekTpoHHass WOIKOnA. -
https://resh.edu.ru/ "Anxumuk" -
http:/alhimik.ru ~ XKypuan «Xumus u
JKV3HD - https://hij.ru/
Wudoypox - https://iu.ru/video-lessons

2.3 |CBsI3b HEOPTraHWYECKUX U OPraHUYeCKHX BEIIECTB 2

HToro no pasgeny 17

Paspaen 3. XuMUA U )KU3Hb

3.1 |XuUMHUSL U KU3Hb 4 Poccuiickass siexkTpoHHas WIKojia. -
https://resh.edu.ru/ "Anxumuk" -
http:/alhimik.ru  Kypran «Xumus u
YKV3HDY - https://hij.ru/
Wudoypox - https://iu.ru/video-lessons

HWTtoro no pasaeny 4

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 |2 3




IHOYPOYHOE IINTAHUPOBAHHUE

Ne Tewma ypoka KosinuecTBO 4acoB JlaTa JyeKTpoHHbBIE IUPPOBBIE
n/m Bcero| Kontposbhbie | Mpaktuueckue | H3YIeHNA 06pazoBaTesbHbIE PeCypChl
paboThl paboThI
1 | XuMuueckui ajileMeHT. ATOM. JJIEKTPOHHAsA KOHPUTYpaLUs 1 Poccniickas 51eKTpoHHAs IKOTIA. -
aTOMOB. https://resh.edu.ru/ "Anxumux" -
http:/alhimik.ru Xypnan «Xumus u
Xu3HBY - https://hij.ru/
Nudoypox - https://iu.ru/video-
lessons
2 |Tlepuoanveckuii 3aKoH U [leproandeckasi cuctema 1 Poccuiickast 51eKTpOHHas WIKOIA. -
XUMHYeCcKHX 371eMeHTOoB /I, U. MeH/elieeBa, UX CBA3D C https://resh.edu.ru/ "Amxumuk" -
COBpEMEHHOH TeopHel CTPOeHUsI aTOMOB http:/alhimik.ru JKypran «Xumus 1
Xu3HBY - https://hij.ru/
Wudoypox - https://iu.ru/video-
lessons
3 |3aKOHOMEPHOCTU NU3MEHEHHUS CBOMCTB XUMHUYECKUX 1 Poccuiickast 21eKTpOHHas IIKOTIA. -
5JIEMEHTOB M MX COeJMHEHUH 110 TPyINaM U EPUO/aM. https://resh.edu.ru/ " Amxumu" -
3HayeHHe ePHOJUYECKOT0 3aKOHA U CUCTEMbI XMMUYECKUX http:/alhlmlk'r‘_l AKypHan «Xumus 1
aneMeHToB /.. MeHiesieeBa B pa3BUTHUU HAyKU. BxodHoll ARHSHE - https'”h_”'.rU/ .
Nudoypox - https://iu.ru/video-
KOHMPOJIb. lessons
4 |CtpoeHue BeliecTBa. XMUMUYECKas CBSI3b, €€ BUJIbI; 1 Poccuiickast 3JIeKTpOHHAS MIKOJIA. -
MexaHU3Mbl 06pa30BaHus KOBaJeHTHOH cBa3U. BogoposaHas https://resh.edu.ru/ "Anxumuk" -
CBA3b. http:/alhimik.ru Xypran «Xumus u
Xu3HBY - https://hij.ru/
Nudoypox - https://iu.ru/video-
lessons
5 |BaJIEHTHOCTb. DJIEKTPOOTPHULATEbHOCTD. CTENeHb 1 Poccniickast 371eKTpoHHas MIKOJIA. -

OKHCJIeHUSs1. BelljecTBa MOJIEKYJIIPHOTO U HEMOJIEKYJISIPHOTO
CTpOEHHUs

https://resh.edu.ru/ "Anxumuk" -
http:/alhimik.ru XKypnan «Xumus u
Xu3HbY - https://hij.ru/

Hudoypox - https://iu.ru/video-
lessons




MeTaJIJIOB

Ne Tema ypoka KosinvecTtBo yacoB Jarta JyleKTpOHHbIE UPPOBBIE
n/m Bcero| KouTposibhbie | lTpakTiueckue | H3Y1eHHA 06pazoBaTesbHbIE PeCypChl
paboThl paboThI
6 |IloHATHE O AUCTIEPCHBIX CUCcTeMaX. UCTUHHBIE U KOJIJIOUIHbIE 1 Poccuiickast 271eKTpoHHas IIKOTIA. -
pacTBOpbL. MaccoBas [j0/1s1 BellleCTBa B pacTBOpe https://resh.edu.ru/ " Amxumux" -
http:/alhimik.ru Xypran «Xumus u
Xu3HBY - https://hij.ru/
Hudoypox - https://iu.ru/video-
lessons
7 |Knaccudukanys 1 HOMEHKJIaTypa HEOPraHU4eCKUX 1
coeiuHeHUU. ['eHeTHYeCKas CBAA3b HEOPTraHUYECKUX BEILECTB,
pPa3JIMYHbIX KJIAaCCOB
8 |Knaccudukanus XMMHUYECKUX PeaKIMi B HEOpraHUYEeCKOH U 1
OpraHU4YeCcKOM XMMHUU. 3aKOH COXPaHEHHUS MAaCChl BEILECTB;
3aKOH COXpaHeHUs U MpeBpallleHUs IHEPTUU IPHU XUMUYECKUX
peaknusax
9 |CkopocTb peakiui. O6paTHMble peaKIMHU. XUMHYEeCKOe 1
paBHOBecHE
10 |[MpakTuueckas pabota Ne 1. «BiusiHue pa3iM4HbIX GaKTOPOB 1 1
Ha CKOPOCTb XUMHUYECKON peaKLuu»
11 |3nekTposuTHYecKas auccopanus. [loHaTHe 0 BOAOPOJHOM 1
nokasaTteJie (pH) pacTBopa. Peakuiuu HoHHOTO 06MeHa.
['Maposin3 opraHMYecKUMx U HeoOpraHU4eCKUX BellleCTB
12 |OkucAUTENBHO-BOCCTAaHOBUTE/bHBIE peaKIMU. [IoHsaATHE 06 1
3JIEKTPOJIM3€e PACIJIaBOB U PaCTBOPOB COJIEN
13 |KoHTposibHast paboTa 1o paszeny «TeopeTruieckre OCHOBBI 1 1
XUMHUH»
14 |Merasibl, Ux noJsioxkeHue B [leproauyecKkou cucteMe 1
XUMHU4YecKuX 3yieMeHTOB /I. U. MeHaeieeBa 1 0COGEHHOCTH
cTpoeHus1 aToMoB. 061Me prU3UUecKre CBOMCTBA METAJJIOB
15 |CniaBbl MeTaJIJIOB. JJIEKTPOXUMUYECKUH PsIJl HANIPSKEHUH 1




Ne Tema ypoka KosinvecTtBo yacoB Jarta JyleKTpOHHbIE UPPOBBIE
n/m Bcero| Kontposbhbie | [lpakTuueckue | H3YIeHNA 06pazoBaTesbHbIE PeCypChl
paboThl paboThI
16 |XuMuueckue CBOHCTBa BaXKHEHIIIHUX MeTa/IOB (HaTpUH, 1
KaJIuM, KaJblMi, MarHu#, aJlIlOMUHUN) U UX COEJUHEHU
17 | Xumuuyeckue CBOHMCTBA XpOMa, MeJIU U UX COeJUHEHU N 1
18 |XuMuuyeckue CBOWCTBA I[MHKA, XKeJie3a U UX COeAMHEHUI 1
19 |llpakTHueckas pabora N2 2. "PelieHne sKCiepuMeHTalbHbIX 1 1
3aJa4 no teMe «MeTtasibi»"
20 |HemeTaJsutbl, ux noJioxkeHue B [leproguyeckoi cucteme 1
XUMHU4YeCcKUX 3yieMeHTOB /I. U. MeHaesieeBa 1 0COOEHHOCTH
CTPOEHUs aTOMOB
21 |®Pusnyeckue CBOKWCTBA HEMETA/JIOB. AJZIOTpONUs HeMeTaioB| 1
(Ha npuMepe KuCA0POAQA, cepbl, dochopa u yrieposa)
22 | XuMHYecKHe CBOMCTBA raJIoTeHOB, CEPBI U UX COeIMHEHUH 1
23 | XuMuveckue cBOMCTBA a30Ta, pochopa v X CoeAUHEHU 1
24 | XyMUYecKue CBOMCTBA yryiepo/ia, KPDEMHHUS U UX COeJUHEHUH 1
25 |[IpuMeHeHHe BaXKHEHIIIMX HEMETAJIJIOB U UX COe/JMHEHUH 1
26 |060061eHMe U CHUCTEMATH3alMsa 3HaHUH 10 TeMe 1
«HeMeTasibl». BeraucieHus Mo ypaBHEHUSAM XUMHUYECKUX
peakIuii U TEpMOXUMHUYECKHUE PACUEThI
27 |IlpakTuyeckas pabota Ne 3. «PemieHne 3KCIeEpUMeHTATbHBIX 1 1
3aja4 no teMe "HemeTtanabl'"»
28 |KoHTpoJibHas pa6oTa o TemaM «MeTtasibi» 1 «HemeTtasab». | 1 1
/ Bcepocculickasa nposepoyHas paboma.
29 |HeopraHuuyeckue U opraHudeckrde KMCa0Thl. Heopranuyeckue | 1
Y OpraHWYecKue OCHOBaHHUS
30 |AMdoTepHble HEOPTaHUYECKHE U OpraHUYecKUue coeluHeHus. | 1

'eHeTHYecKas CBSI3b HeOpraHn4eCKUx v OpraHN4eCKnux
BelecCTB




Ne Tema ypoka KosinvecTtBo yacoB Jarta JyleKTpOHHbIE UPPOBBIE
n/n Bcero| KouTposbhbie | [paktuyeckue | A3Y1eHHA 06pa3oBaTesibHbIE PECYPChI
paboThl paboThI
31 |PoJsib XUMHH B 06eCrie4eHUU IKOJIOTHIECKOH, SHepreTUdeckou | 1
Y NUILeBOM 6€30MacHOCTH, Pa3BUTHUU MeIULUHbI
32 |[lpexacTaByieHHs 06 OOIIMX HAYYHBIX TPUHIIUIAX 1
NPOMBIIIJIEHHOTO MOJIyYeHHS BaXKHEHNILIUX BellleCTB
33 |YesioBeK B MUpPE BELECTB U MaTEPUAJIOB. 1
34 |XuMwus U 3710pOBbe YeJ0BeKa 1
OBIIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 34 2 3

MPOBEPSEMBIE TPEFOBAHUSA K PE3YJILTATAM OCBOEHHMSI OCHOBHOM OBPA30OBATEJIBHOMI ITPOI'PAMM

Kox
MPOBEPSIEMOT0
pe3yJbTara

IIpoBepsieMmblie NpeMeTHBIE Pe3yJILTATHI OCBOEHHSI OCHOBHO#I 00pa30BaTe/IbHO MPOrpPaMMBbI CPEIHEro 001ero 06pa3oBaHusI

TeOpeTI/I'-IeCKI/IC OCHOBBI XUMHUH

11

Brnanenvie cucreMoll XMUMHYECKUX 3HAHUM, KOTOPask BKIIIOYAET: OCHOBOIIOJIAraroIIye MOHATHS (XUMUYECKHH 3JIEMEHT, aTOM, 3JICKTPOHHAs 000JI0UKa
aTroma, S-, p-, 0-3IIeKTPOHHBIE OpOHMTAaIM aTOMOB, MOH, MOJIEKYJIa, BAJIEHTHOCTD, DJICKTPOOTPHUIIATEIbHOCTD, CTENICHD OKHCIECHHUS, XUMUYECKast CBS3b,
MOJTb, MOJISIPHAsI Macca, MOJSIPHBIH 00BEM, KpUCTAIUTHIECKAs PEIIETKA, THUITHI XUMHUYECKUX Peakini (OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIC, 9K30- U
SHIOTEPMUYECKUE, PEaKIIMd HWOHHOTO OOMeHa), pPacTBOp, OJIEKTPOIUTHI, HEIIIEKTPOIMUTHI, SJIEKTPOJIMTHUYECKAs TUCCOLMAINSA, OKHCIHUTENb,
BOCCTaHOBUTEIb, CKOPOCTh XUMHIECKOU PEaKIIN1, XHMHUYECKOE PABHOBECHE); TEOPHH U 3aKOHBI (TEOPHSI 3JIEKTPOIMTHUYECKOH auccormaru, [lepruom-
yeckuii 3akoH JI[.M. MeHeneeBa, 3aKOH COXpaHECHHsI MacChl), 3aKOHOMEPHOCTH, CHMBOJIMUECKHI SI3bIK XUMHH, (DAaKTOIOTUICCKUE CBEIEHHUS O CBOM-
CTBaX, COCTABE, NMOJTYYCHUN U 6630HaCHOM HCIIOJIb30BAHNH BAXKHEHUIIINX HCOPraHn4CCKNX BEUICCTB B 6LITy u HpaKTH‘{eCKOﬁ ACATCIIBHOCTHU YCJIOBCKA

1.2

C(bOpMI/IpOBaHHOCTL YMGHI/Iﬁ BBIABJIATH XapaKTCPHBIC IPU3HAKU U B3aUMOCBS3b NU3YYCHHBIX HOHSITPII71, TPUMCHATH COOTBETCTBYIOIINE MMOHATHA ITPU
OMUCAHUHU CTPOCHUA U CBOMCTB HCOPraHM4YE€CKUX BCIICCTB U HUX npeBpameHHﬁ; BBHISABJIAThL B3aMMOCBS3b XHMMHYECKHX 3HAHHU
C MNOHATUAMM U MPCACTABICHUAMHA APYTUX CCTCCTBCHHOHAYUYHBIX NMMTPECAMCETOB

1.3

BHa}IeHI/IC OCHOBHBIMH ME€TOJaMH1 HAYYHOT'O ITO3HAHUA BEUICCTB U XUMHNYCCKUX SIBIICHHI (Ha6HIO)IeHI/IC, N3MEPCHUC, DKCIICPUMEHT, MO}ICHHpOBaHHe)




Kog

MPOBEPsSIEMOT0 IIpoBepsieMble NpeAMeTHBIE Pe3yIbTATHI OCBOCHHSI OCHOBHO# 00pa30BaTe/IbHON MPOrPaMMBbI CPeTHEro 001ero 00pa3oBaHus
pe3yJbTaTa
ChopMHpPOBaHHOCTh YMEHHI OIPEIeIATh BAJIGHTHOCTD U CTENIEHb OKHUCIICHNS! XUMUYECKHX 3JIEMEHTOB B COCAMHEHHAX Pa3IMYHOTO COCTaBa, BH]
1.4 XMMHYECKON CBA3H (KOBAJICHTHAS, HOHHAS, METAUINYecKast, BOJOPOIHAS) B COSANHEHHSAX, THUIT KPUCTAIUINYECKOH PeETKN KOHKPETHOT'O BELIeCTBa
(aTomHast, MOJICKYJIsIpHAS,, HOHHAS, METAJUTHYECKAs )
1.5 ChopMHPOBaHHOCTH YMEHHI ONPENEIIATh XapaKTep Cpe/ibl B BOIHBIX PACTBOPAaX HEOPraHHMYECKHX COCANHEHHUH
16 ChopMHUpPOBaHHOCTh YMEHUS KJIACCU(PHUIMPOBATh XUMUYECKHE PEaKIUy 10 Pa3IMYHbIM IpPH3HAKaM (YUCIYy M COCTaBY PearupyrolinX BeIecTB,
' TEIIOBOMY (G (HEKTy peakiuy, M3MEHEHHIO CTeleHel OKHCIICHHS 3JIEMEHTOB, 00pPaTUMOCTH PEAKIMH, YIaCTHIO KaTali3aTopa)
17 ChopMHUPOBaHHOCTh YMEHHUI COCTABIIATh YPaBHEHHUS PEaKIMi pa3iIMyHbIX THIIOB, TIOJHBIC U COKpALIEHHbIe YpaBHEHHS peakuuii HOHHOTO o0MeHa,
YUYHUTBIBAsI YCIOBHS, IPU KOTOPBIX 3TH PEAKIIMU UAYT 10 KOHIIA
18 C(bOpMI/IpOBaH"HOCTL YMEHUH IPOBOJIMTH PEaKIny, MOATBEPKJAI0IINe KAUeCTBEHHBII COCTaB Pa3InYHBIX HEOPraHUYECKUX BEIIECTB, PACIIO3HABATh
OIBITHBIM ITyTEM HOHBI, IIPHCYTCTBYIOIINE B BOJHBIX PACTBOpPaX HEOPTaHUYECKHUX BEIIECTB
19 ChopMHUpPOBaHHOCTh YMEHHI PacKpbIBaTh CYLIHOCTh OKHCIIUTEILHO-BOCCTaHOBHUTENBHBIX PEaKIMH MOCPEICTBOM COCTABJICHHS DIIEKTPOHHOIO
' Oaslanca STHX peaKiuit
1.10 ChopMHPOBaHHOCTH YMEHHUI OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUECKOM PeakIliy OT Pa3IHNYHbIX (haKTOPOB
ChopMUpPOBaHHOCTh YMEHHH OOBSCHATH XapaKTep CMENICHUS XMMHYECKOTO PABHOBECHS B 3aBHCUMOCTH OT BHEIIHEro BO3AEHCTBHS (IPHHIIMIT
111 Jle HlaTenbe)
2 OO0mmas 1 HeopraHuvIecKass XUMHUS
CdopMupoOBaHHOCTH YMEHHIH pacKpbIBaTh cMbIch [lepnoaudeckoro 3akoHa J[.1. MeHzneneeBa u JeMOHCTPHPOBATH €T0 CHCTEMATH3NPYIOIIYIO, 00b-
21 SICHUTEJIbHYIO ¥ IPOTHOCTHYECKYIO (pyHKIINH
CdhopMUpOBaHHOCTH YMEHHUIT XapaKTEpH30BaTh 3JIEKTPOHHOE CTPOSHHE aTOMOB XUMUYECKHX JIeMeHTOB 1—4 nepronos [lepromiueckoit cucTeMsl
22 xumuueckux anemenToB J.J1. MeHneneeBa, UCHONB3Ysl HOHATHS «S-, P-, 0-3JEKTPOHHBIE OpPOUTAINY, «IHEPrETUUECKHE YPOBHH», OOBSCHSITH
' 3aKOHOMEPHOCTH U3MEHEHHS CBONCTB XMMHUUYECKUX 3JIEMEHTOB M UX COEAMHEHHH 110 IeproiaM U rpynmnam [leproaunyeckoii CHCTeMbl XUMHYECKIX
snemenToB /.. MeHnneneeBa
ChopMUpOBaHHOCTh YMEHHH XapakTepu3oBaTh (OMUCHIBAThH) OOIIME XMMHYECKHE CBOWMCTBA HEOPTraHMYECKHX BELIECTB Pa3IMYHBIX KIIACCOB,
2.3 MOATBEPKIATh CYIICCTBOBAHUE T'CHETHYECKON CBS3M MEXIYy HEOPraHHYeCKHMH BEIIECTBAMH C IOMOLIBIO YPAaBHEHHI COOTBETCTBYHOIIUX
XMMHMUYECKUX PEAKIUH
24 ChopMUpOBaHHOCTh YMEHHH yCTaHABIMBATh MPUHAJIKHOCTh HEOPTAaHUYECKHUX BEIECTB M0 UX COCTaBY K ONpeeiéHHOMY Kiaccy (Tpymmne) co-

€IMHEHU (TTPOCTHIE BEIECTBA — METAIIBl M HEMETAJUIBI, OKCUJIBI, OCHOBAHUS, KHUCIIOTHI, aM(OTEPHBIC THIPOKCHJIBI, COJIN)




Kog

MPOBEPsIeMOro IIpoBepsieMble MpeaMeTHBIE Pe3yJILTATHI 0CBOEHHS OCHOBHOI 00pa30BaTe/IbHON NPOrpaMMbl CpeHero 001mero 0opa3oBaHus
pe3yiabTara
ChopMHUPOBAaHHOCTh YMEHHI HCIIOJIF30BATh XUMHUUECKYIO CUMBOJIUKY UL COCTAaBICHUS (POPMYJ BEINECTB W YPABHEHHH XMUMUYCCKUX PEaKIIHH,
2.5 cucremMatudeckyro HomeHknatypy (IUPAC) u TpuBuasibHble Ha3BaHUS OTAENBHBIX HEOPTaHWYECKHX BEIIECTB (yrapHbIA ra3, YrieKUCIbIA ras,
aMMHaK, raiméHasi U3BeCTh, HeraléHas H3BeCTh, TUTheBas COJa, MUPHUT U IPYTHE)
CdopMupoBaHHOCTH YMEHUN XapaKTepHU30BaTh (OMUCHIBATH) OOIIME XUMUYECKHE CBOMCTBA HEOPTAaHUYECKUX BEIIECTB Pa3IMYHBIX KJIACCOB, MOJI-
2.6 TBEPXKAATh CYIIIECTBOBAHHE F€HETHUECKON CBS3U MEXTy HEOPTAHUUECKUMH BEUIECTBAMH C TIOMOIIHIO0 YPABHEHHH COOTBETCTBYIOITUX XUMUYIECKUX
peakimit
ChopMHUpOBaHHOCTH YMEHUH IJIAHUPOBATH M BBITOJHATH XUMHUYECKUI SKCTICPUMEHT (Pa3JIoKEeHUE MEPOKCHIA BOJOPOa B IPUCYTCTBHU KaTallu-
3aTopa, OIpEeIeIICHUEe Cpellbl PAacTBOPOB BEIECTB C IMOMOIIBIO YHHBEPCAIBHOTO WHAMKATOPA, BIMSHUAE Pa3IHMYHBIX (PAKTOPOB HA CKOPOCTh
97 XUMHYECKOW PeaKIMu, peakii MOHHOTO OOMEeHa, KauyeCTBEHHbIC PEaKIMu Ha Cyib(ar-, KapOOHAT- U XJIOPHI-aHUOHBI, HA KAaTHOH aMMOHHUS,
' pellieHue SKCIepUMEHTANBHBIX 3a1ady 1Mo TemMam «Mertamisy u «Hemeramisl») B COOTBETCTBHHM C NpaBUIaMHU TEXHHUKH O€30MacHOCTH MpHU
oOpallleHHH ¢ BEIIeCTBaMU U J1a0OpaTOPHBIM 000PYI0BaHUEM; TIPEICTABIISATEH PE3YIbTAThl XUMHUUECKOTO KCTIIEPUMEHTA B popMe 3amrcy ypaBHEHHHA
COOTBETCTBYIOIIUX Peakiyii U GOPMyIHPOBATH BBIBOABI HA OCHOBE 3TUX PE3YJIHTATOB
28 CdopmupoBaHHOCT, YyMEHUI COONIOATh TMpaBWiIa IMOJB30BAHUS XUMHUYECKOH MOCyIod W JabopaTOpHBIM 00OpYJOBaHHMEM, a TAaKXKe IMpaBUIIa
' oOpallieHusl ¢ BEIEeCTBAMH B COOTBETCTBUU C MHCTPYKITMAMH T10 BBITIOJHEHHUIO JJA0OPATOPHBIX XUMHUYECKHUX OMBITOB
29 CdopMupoBaHHOCT, YMEHHMH XapaKTEPU30BaTh XUMHUYECKHE MPOLECCHI, JeKallue B OCHOBE MPOMBINUICHHOTO TOJIYYEeHUS CEPHON KHUCIIOTHI,
aMMHaKa, a Takxke c()OPMHUPOBAHHOCTD NPEACTABICHUN 00 OONIMX HAYYHBIX MPHHIMIIAX M YKOJOTHYECKUX MPOOIeMax XMMHYECKOTO IIPOU3BOJICTBA
3 Xumus 1 xxku3Hb. PacuéTel
ChopMHUpOBaHHOCTH MPEICTABICHUH 0 XUMHYCCKOH COCTABIISIONICH €CTECTBCHHOHAYYHOH KapTHHBI MUPA, POJIH XUMHUH B IO3HAHWH SBJICHUN TPU-
3.1 polibl, B GOPMUPOBAHUH MBIIIEHUS U KYJIbTYPhI IMYHOCTH, €€ (PYHKIIMOHATIHLHON TPAaMOTHOCTH, HEOOXOAUMOM ISl pelIeHUs MPAKTHYECKUX 3a7a4
Y DKOJIOTHYECKH 0OOCHOBAHHOTO OTHOIICHHUS K CBOEMY 3JI0POBBIO M IPUPOTHON Cpeie
32 ChopMHUpOBaHHOCTH YMEHHI KPUTHYCCKH aHATM3UPOBATH XUMUYECKYIO HHPOPMAIIUIO, TIOIYIaeMyI0 U3 Pa3HbIX HCTOYHHUKOB (CpEICTBa MacCCOBOM
' KOMMYHUKaIIUH, ceTh VIHTEpHET U pyTHe)
33 ChopMHUpOBaHHOCTh YMEHHUH COOJIIOATh MPABHIIa SKOJOTHYECKH IIEJIeCO00Pa3HOT0 MOBEACHMS B ObITY M TPYJIOBOM AESTEIBHOCTH B IIEIAX CO-
' XPaHEHHUs CBOETO 3[I0POBbS M OKPYKAIOIIEH TPUPOTHOMN Cpebl
34 Oco3HaBaTh OMACHOCTh BO3JCHCTBUS HA JKUBBIE OpTraHU3MBI OTIPE/ICIEHHBIX BEIIECTB, TOHNMAst cMbIc mokasareis [1/IK, moscHsaTs Ha mpumepax
' CrocoObl YMEHBIICHHS W MPEIOTBPANICHUS UX BPETHOTO BO3ICHCTBHUS HA OPTaHU3M YeJI0BeKa
35 ChopMHUpOBaHHOCTH YMEHUH MMPOBOIUTE BEIYHUCIICHHUS C HCITOJIb30BAHUEM TIOHATHSI «MaCcCOBas JIOJIS BEIIECTBA B PACTBOPE», 00bEMHBIX OTHOILICHUI

ra30B IMPU XUMHUYCCKUX PCAKIUAX, MACChl BCUICCTBA WJIU 00BEMa razoB I0 N3BCCTHOMY KOJIMYECTBY BCHICCTBA, MAaCCC WJIN O6’béMy OJHOT'O U3




Kog
MPOBePsIEMOro IIpoBepsieMble MpeaMeTHBIE Pe3yJILTATHI 0CBOEHHS OCHOBHOI 00pa30BaTe/IbHON NPOrpaMMbl CpeHero 001mero 0opa3oBaHus
pe3yJbTara

Y4aCTBYHOIIUX B PCAKINU BCLUICCTB, TCILJIOBOT'O 3(1)(1)€KT3 pCaKu Ha OCHOBC 3aKOHOB COXPAHCHUSA MACChI BEUICCTB, MIPEBPALLICHUA U COXPAHCHU

SHEpPruu
MNPOBEPAEMBIE DJIEMEHTbI COAEP KAHUSA
Kon IIpoBepsieMblii 3JIEMEHT COEPKAHUS
1 TeopeTnueckue OCHOBbI XUMHUU
11 XuMuueckuil smemMeHT. AToM. SIipo atoma, M30TOIBI. DJNEKTPOHHAs 000J0YKa. DHEpreTHYeCKHe YPOBHH, MOAYPOBHH. ATOMHBIE OpOWTasw, S-, p-, d-
aneMeHTsl. OCOOCHHOCTH pacipeIeeHus HIEKTPOHOB MO OPOUTAJSIM B aTOMaX JIEMEHTOB MEPBBIX YETHIPEX MEPHOJIOB. DICKTPOHHAS KOH(OUTYpaLHs aTOMOB
[Tepuonnueckuii 3axoH u [leproaudeckas cucrema xumudeckux snemeHToB J[.M. MenneneeBa. CBs3p eproOANIECKOTO 3aK0HA U [lepruoandeckoit CUCTEMBI
1.2 xuMHuueckux ajeMmenToB .M. MenzaeneeBa ¢ COBpeMEHHOM Teopueill CTpOEHUS aTOMOB. 3aKOHOMEPHOCTH M3MEHEHHUS! CBOMCTB XMMHMYECKHX 3JEMEHTOB M
00pa3zyeMBIX HMH MTPOCTHIX U CIOXHBIX BEUIECTB 10 TPYyIIaM U IeprojaM. 3HauCHHE MIEPHOTNIECKOTO 3aKOHA B Pa3BUTHH HAYKH
Crpoenue BelecTBa. XUMHYECKasl CBsI3b. Buabl XUMUUECKO# CBsI3M (KOBaJ€HTHAs HEIMOJISIpHAsA W MOJSApHAs, MOHHAsA, MeTajuindeckas). IOHbI: KaTUOHBI U
13 AHMOHBL. MexXaHM3Mbl 00pa30BaHUs KOBAJCHTHOW XMMHUYECKON CBsI3W (0OMEHHBIN M JOHOPHO-aKIIENITOPHBIN). BomopoiHas cBsi3b
1.4 BanenTtHocTb. DekTpooTpuLaTeabHOCTh. CTENEHb OKUCIEHUS
BemectBa MOJIEKYIISIPHOTO M HEMOJIEKYIISIPHOTO CTPOCHHUS. 3aKOH TTOCTOSHCTBA COCTaBa BEIIECTBA. THUITBI KPUCTALIHYECKUX PEIIETOK. 3aBHCUMOCTh CBOWCTBA
15 BEIIECTB OT THIA KpucTajuinyeckor pemérku. [Tonstre o nucnepcHbIx cucreMax. MICTHHHBIE M KOJUIOMIHbIE pPacTBOPBL. MaccoBas 10Jis BEIIECTBA B PACTBOPE
1.6 Knaccuduxanus HeopraHndeckux coeuHeHni. HoMeHkIaTypa HeOpraHHUeCKHX BEIIECTB
Xummdeckass peakiust. Kinaccupukanms XUMHYECKHX pEakIMid B HEOPTaHWYECKOW M OPraHWYeCKOW XMMHUH. 3aKOH COXPAaHEHHMS MAacChl BEIIECTB, 3aKOH
17 COXpaHEHUs ¥ MPEBPAIICHUS SHEPTUU TPU XUMHUUYECKUX PEaKIUiX
1.8 CKOpOCTh peakiu, € 3aBUCUMOCTb OT PA3JIMYHBIX (PaKTOPOB
19 OO0parumele peakun. XUMHUIeCKoe paBHOBecHe. DakTOphI, BIUIOMINE HA COCTOSIHAE XUMUYecKkoro paBHoBecHst. [Ipunnun Jle [larense
DnekTponuTryeckas aucconpaius. CuibHble U crabble 31eKTpoauThl. Cpeaa BOJHBIX pACTBOPOB BEIIESCTB: KUCIAs, HEUTpasbHas, IIeJI0YHas. Peakuy HoHHOTO
110 oOMeHa
1.11 OKHCIUTENHHO-BOCCTAHOBUTEIBHBIC PEAKIIUN
2 Heopranndeckas xumust




Kon

IIpoBepsieMblii 3JIEMEHT COePKAHUS

9 Hemetramnel. [Tonoxenne HemetaoB B [lepuoanaeckoi cucreMe XumMuaeckux aneMenToB J[. . MenneneeBa u 0coOEHHOCTH CTpOoeHHS aToMOB. Du3mueckue
1 CBONCTBA HEMETAIIOB. AJUIOTPONMs HEMETAJUIOB (Ha IpUMeEpe KUCIOpoJa, cepbl, hochopa u yriaepoaa)
22 XUMHYECKAE CBOWCTBa BaKHEHIIUX HEMETAUIOB (TallOTEHOB, Ccepbl, a30oTa, ¢ocdopa, yriepoga U KPEMHHS) M UX COCOUHEHHHA (OKCHIOB,
KHCIIOPOJICOJEPKAIUX KHUCIOT, BOIOPOJHBIX coeinHeHmi). [I[puMeHeHrne BaKHEHIINX HEMETAJUIOB M UX COeIMHEHHIA
Mertansl. [lonoxenue meramioB B [lepuoanueckoii cucreme xuMudeckux anementoB .M. MenneneeBa. OcoOEHHOCTH CTPOECHUS JIEKTPOHHBIX 000I04YEK
2.3 aToMoB MeTaisioB. O6ume usznyeckue cBoiictea MeTayuioB. CIjlaBbl METAJUIOB. DIEKTPOXUMHUYECKUH Psiji HAPSHKEHUH METaJIOB
XUMUYECKHE CBOMCTBA BAKHEHIIINX METAIIOB (HATPUM, KaJIlid, Kb, MarHUiA, aTFOMUHUN, UHK, XPOM, JKEJIe30, MeJlb) U UX coeAnHeHni. O0Imue crnocoob
24 MoJTydeHusi MeTaJyioB. [IpuMeHeHne MeTauioB B OBITY U TEXHUKE
25 ['eHeTnveckas CBA3b HEOPTAHUYECKUX BEILECTB, MPUHAIESKAIINX K Pa3IMUHBIM KjaccaM
3 XHMHS B )KU3HD
Ponp xuMuu B oOecrieueHUH SKOJIOTUYECKON, SHEPreTHUECKON U MUILEeBON 0€30MacHOCTH, pa3BUTHU MEIUIMHEL. [oHATHE 0 HayYHBIX METOJIaX MO3HAHUS
31 BEIIECTB M XMMHYECKHUX PEAKITHI
[Ipencrapiienus 06 0OMIMX HAYYHBIX MPHHIIAIIAX MPOMBIIUICHHOTO MOJYyYCHHS BaXKHEHIINX BelecTB. UelloBeK B MUpE BENIECTB U MAaTEPHANIOB: BaKHEHIIINE
3.2 CTPOUTENBbHBIE MaTepHAallbl, KOHCTPYKIIMOHHBIE MaTEepPUAbI, KPAaCKH, CTEKIIO0, KEPaMHKa, MaTEepPHaNbl IS AJICKTPOHUKH, HAHOMATEPHAIbI, OPTaHUYECKUE
¥ MUHEpaJIbHBIE YA0OpEeHMsI
XuMUs ¥ 3I0POBBE YEIOBEKA: MPaBHiIa UCTIOIb30BAHHUS JICKAPCTBEHHBIX IPENapaToB, MpaBmiia 6E30MMacHOrO MCIOJIL30BaHMS MPENapaToB ObLITOBOW XUMHH B
3.3 MOBCEIHEBHOM KU3HU

YYEBHO-METOJANYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O ITPOLECCA

OBS3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JUIS1 YYEHUKA

Xumus. 11 knace/ O. C. I'abpuensn, U. I'. Octpoymos, C. A. Cnaakos. M3narensctBo «JIpoday.

METOANYECKHUE MATEPHUAJIBI JI51 YUUTEJIA

1. Xumus. 11 knacc. Yueonuk (aBropst O. C. 'abpuensn, U. I'. Octpoymos, C. A. Cragkos).

2. Metoauueckoe nmocobue. 11 knace (aBropst O. C. I'adbpuensn, U. I'. Octpoymos, . B. Axcénora).

3. Ilporpamma kypca xumuu st 8—11 kiacco o61meo0pazoBarenbHbIX yupexkaeHuii (aropsl O. C. I'abpuenss, C. A. Cnaakos).

4. Pabouas terpanp. 11 kiacc (aBropsl O. C. 'abpuensn, C. A. Ciankos).

5. DnextpoHHas popma yueOHHKA.




CAUTBHI:

https://resh.edu.ru/

http:/alhimik.ru

https://hij.ru/

http://cbooks.narod.ru/ https://1sept.ru/
https://iu.ru/video-lesson












