[Ipenmer
Y4eOHbIi rox
Knacc
KonnuecTBo 4acoB B rojx
KonnuecTBO 9acoB B HENETIO

Xumusa

PABOYASA ITPOI'PAMMA

2026-2027

11 (6a30BBbIif ypOBEHB)

34

1

Bonpmme Axusipbl

2026



HOACHUTEJBHASA 3AIIUCKA
Pabouas nporpamma mo npeamety «Xumus» 1uis 11 kiacca coctaBieHa Ha OCHOBE:

- @enepanbHO 00pa3oBaTEIbHON MPOTPaMMBI CpeHero obmiero odpazoBanus oT 18.05.2023 Ne371

- @enepanbHOTO TOCYAAPCTBEHHOTO 00Pa30BaTENBHOTO CTaHAApTa CpemHero odmero odpasoBanus (yTB. mpukazoM MuHmcTepcTBa 00pa3oBaHus U Hayku PD ot 17 mas
2012 1. Ne 413) ¢ u3menennsamu Ha 12 aBrycra 2022 r.

- Ilpukaza Munnpocsemenust Poccun ot 09.10.2024 Ne 704 «O BHeceHMHM M3MEHEHHH B HEKOTOpble MpHKa3sl MuHHcTepcTBa mpocBelieHus: Poccuiickoit deaeparum,
Kacaroruecs (eaepalbHbIX 00pa30BaTEeIbHBIX MPOTpaMM HadalbHOTO OOIIEero oOpa3oBaHWsA, OCHOBHOTO OOIIEro oOpa3oBaHUS M CPETHETO OOIIero oOpa3oBaHM
(3aperucrpuposano B Muntocte Poccnu 11.02.2025 N 81220)

- Ilpukaza MunuctepctBa mpocsemeHust Poccuiickoit ®enepaunu ot 8 okTsiOpss 2025 r. Ne 729 «O BHeceHMH W3MEHEHHWH B HEKOTOpHIC MpHKa3bl MHHHCTEpPCTBa
npocsenienus: Poccutickoit depepannu, kacaromyecs QpeaepalbHbIX 00pa30BaTeNbHBIX IPOTPaMM HAaYaJbHOTO 00IIero oOpa3oBaHMs, OCHOBHOTO OOILEr0 00pa3oBaHUs U
CpPEeITHETO O0IIETO 00Pa30BAHU.

- IIpuxa3za Munnpocsemenuss Poccun ot 10.11.2025 Ne 808 O BHeceHMH M3MEHEHHH B HEKOTOpBIE MpHKa3bl MuHHcTepcTBa mpocBemienus Poccuiickoit denepanumy,
Kacatomuecs (eaepaibHbIX 00pa30BaTeIbHBIX IPOrPaMM HAYaIBHOTO O0IIEro 00pa30BaHus, OCHOBHOI'O OOILEro 00pa30BaHus U CPEIHET0 00IIero 00pa3oBaHus

- IIpukaza Munnpocsemenus Poccun ot 08.05.2026 Ne 316 «O BHecenun m3meHeHni B llopspok opraHu3anuy U OCYIIECTBICHUS 00pa30BaTEIbHON JESITETFHOCTH 10
OCHOBHBIM 00I1Ie00pa3oBaTeNbHBIM IIpOrpaMMaM - 00pa30BaTeNbHBIM IPOrpaMMaM HAa4dalbHOTO OOIEro, OCHOBHOTO OOIIEro W CpemHero oOmero oOpa3oBaHUS,
YTBEepXACHHBIN MpukazoM MuHucTepcTBa npocserienus Poccuiickoit @eneparyu ot 22.03.2021 Nel15»

- OcHOBHOM 00111€00pa30BaTENHHOM MTPOrPaMMBI cpeHero obmiero oopazoBanust MAOY Uepsumerckoit COLLI

- Yuebnoro miana pumuana MAOY Yepsumesckoit COUI «Axusposckas COLLl», yrBepknenHOT0 mpukazom aupektopa Tpodumosoit C.A. ot 29.08.2026 roma Ne 127-
O/l u cornacoBanHoro 28.08.2026 roxa Ha 3acenanuu Ympasistomiero coeta MAOY Uepsumesckoit COLL mpotokon Nel2

- [Iporpammel Boctiutanust MAOY UYepsumesckoit COL

OcCHOBY TIOIXOJIOB K pa3paboTKe MpOorpaMMbl TI0 XUMHH, K ONIPE/ICIICHUIO O0IIeH CTpaTeruu

OCHOBY MO/IX0JIOB K pa3paboTKe MporpamMMbl IO XUMHUH, K ONPEACTICHUI0 00IIel cTpaTeruy 00y4YeHus, BOCITUTAHUS U Pa3BUTHSI 00YUArOIINXCsl CPEICTBAMH YI€OHOTO
npenmeta «Xumus» st 10-11 xmaccoB Ha 6a30BOM ypoBHE cocTaBmiM KoHIenTyainbHble monokerns GI'OC COO o B3auMOOOYCIIOBICHHOCTH IENed, COAepIKaHuUs,
pe3ynpTaToB 00yUeHUs ¥ TPeOOBaHMA K YPOBHIO TIOATOTOBKH BEIITYCKHHUKOB.

Xumuueckoe oOpa3oBaHue, MMOJydaeMoe BBIITYCKHUKAMH 00IIe00pa3oBaTesIbHOW OpraHW3aliH, SBISIETCS HEOTHEMIIEMON YacThio WX 00pa3zoBaHHOCTH. OHO CITYKHUT
3aBEPIIAONIUM 3TATIOM Pealn3alui Ha COOTBETCTBYIOIIEM eMy 0a30BOM YPOBHE KITFOUEBBIX IIEHHOCTEH, MPUCYIIMX IEIOCTHON CUCTEME XMMHUYECKOro 00pa3oBaHus. DTH
IIEHHOCTHU KacaroTCsl IMO3HAHMS 3aKOHOB MPUPOIBI, (OPMHUPOBAHUS MUPOBO33PEHHS W OOIEH KyJIbTyphl YeIOBEKa, a TaKKe IKOJOTHYECKH 00OCHOBAHHOTO OTHONIEHUS K
CBOEMY 37I0POBBIO M TPHUPOJHON cpeje. Peanusyercs xuMudeckoe o0Opa30BaHHE OOYYArOIIMXCS HA YPOBHE CpEIHEro o0Iero o0pa30BaHHUsl CPEJACTBAMH y4eOHOIrO
npeamMeTa « XUMHEs», COAepKaHue U TOCTPOEHUE KOTOPOTO OIPE/IEICHBI B MPOTPaMMeE TI0 XUMHH € yUETOM CHENU(PUKN HAYKH XUMHH, €€ 3HAUE€HUS B TIO3HAHWHU TPUPOJIBI U
B MaTepHaIbHOW KU3HU OOIIECTBa, a TAKXKe C YIETOM OOIIMX Ieeld U MPUHIIUIIOB, XapaKTePU3YIOIINX COBPEMEHHOE COCTOSTHIE CHCTEMBI CPEIHETO 00IIero oopa3oBaHus
B Poccuiickoii @enepanuu.

XWMHS KaK 3JIEMEHT CUCTEMbI €CTECTBEHHBIX HAayK UTPAeT 0COOYIO POJIb B COBPEMEHHOH ITMBHIIN3AIINH, B CO3JITAHUH HOBOW 0a3bl MaTepuaIbHON KyJIbTypbl. OHa BHOCHUT
CBOH BKJIQJ B (hOPMHUPOBAHUE PAIMOHAIBLHOIO HAYYHOTO MBIIUICHUS, B CO3J@HHE IIEJIOCTHOIO TPEICTABICHUS 00 OKPYXarollleM MHPE KaK O €IUHCTBE HPUPOIBI U
YeIIoBeKa, KOTOpoe (OPMUPYETCS B XUMHUH Ha OCHOBE MTOHUMAaHUS BEIIECTBEHHOTO COCTaBa OKPYKAIOIIET0 MUPA, OCO3HAHUS B3aUMOCBSI3U MEX]y CTPOCHHEM BEIIECTB, UX
CBOMCTBaMHU U BO3MOXHBIMHU 00JIACTSIMU IPUMEHEHUSI.

TecHO B3aMMOAEWUCTBYSI C IPYTMMH €CTECTBEHHBIMHU HAyKaMH, XUMUS CTajla HEOTHEMJIEMOW YacThI0 MHPOBOHN KYJIbTYpBI, HEOOXOJMMBIM YCIOBHEM YCIIEITHOTO TPy/aa U
JKU3HU KaKJ0oro wieHa odOmectBa. CoOBpeMeHHasi XUMUs KaK HayKa CO3MJaTelibHas, KaK HayKa BBICOKMX TEXHOJOTHMH HampaBieHa Ha PEIIeHUE TI00AIBHBIX MPOoOIeM
YCTOWYHNBOTO PA3BUTHS YEIIOBEUECTBA — CHIPHEBOM, SJHEPTETUUCCKOH, MMUIIEBOM, IKOJIOTHUECKON OE30TIaCHOCTH M OXPAHBI 3I0POBbS.



B cooTBercTBUM ¢ O0IIMMH LEISIMH M MPUHIUIIAMU CPEAHEro obuiero oOpa3oBanus cojepkanue npeamera «Xumus» (10—11 kmaccbl, 6a30BbI ypOBEeHb U3YUCHUS)
OPUCHTUPOBAHO MPEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO MOATOTOBKY OOYYaromuXxcsi, HeOOXOAUMYIO UM ISl BBIPAOOTKH MHPOBO33PEHUYECKUX OPHUEHTUPOB, YCIICIIHOTO
BKJIFOUEHUSI B KU3Hb COLUYMa, IPOIOJDKEHUSI 00pa30BaHMs B PA3IMUHBIX 00JIACTSIX, HE CBSI3aHHBIX HEIOCPEICTBEHHO C XUMUEH.

CocraBsirouMHu  ipeaMeTa «XHUMUs SIBISIOTCST 0a30oBble Kypcbl — «Opranmdeckass xumusi» U «OOwIass U HeOpraHW4eckas XHUMUs», OCHOBHBIM KOMIIOHEHTOM
coJiep KaHusl KOTOPBIX SIBJISIFOTCS. OCHOBBI 0a30BOI HAyKH: CUCTEMa 3HAHUH 110 HEOPTaHMUYECKOH XUMHH (C BKIFOUCHUEM 3HAHUH U3 001Iel XUMHUH) U OPTraHNYeCKOW XUMHUH.
DopMUpOBaHKE JaHHON CUCTEMbI 3HAHUI NP N3YyYCHHUH NpeaMeTa 00ecednBaeT BO3MOKHOCTh PACCMOTPEHHS BCEIrO0 MHOT000pa3ysl BELIECTB HA OCHOBE OOLIMX MOHSTHI,
3aKOHOB U TEOPUNA XUMHUH.

CrpykTypa conepxanus KypcoB — «Opranndeckas xumus» u «OOmIas u HeopraHuueckass XUMus» cOopMHpPOBaHa B MPOTrpaMMe MO XMMHU HAa OCHOBE CHCTEMHOTO
MOJX0/1a K M3YUYCHHUIO YUeOHOTO MaTepuana u 00yCIOBIE€HA HCTOPHYECKH 0OOOCHOBAaHHBIM pa3BUTHEM 3HAHWN Ha ONMpPEeNEHHBIX TEOPETHYECKHX YPOBHSX. Tak, B Kypce
OpPraHUYECKONW XMMHUHU BEIIECTBA PACCMATPUBAIOTCSA HA YPOBHE KJIACCHYECKOW TEOPHM CTPOCHUS OPraHHYECKUX COCIUMHEHUM, a TakKe Ha YPOBHE CTEPEOXMMUYECKHX U
AJIEKTPOHHBIX MPEJICTABICHUH O CTPOCHUH BemecTB. CBegeHus: 00 M3ydaeMbIX B Kypce BELIECTBaX JAIOTCS B Pa3BUTUU — OT YIJIEBOJOPOJOB 0 CIOKHBIX OMOJIOTHYECKU
AKTUBHBIX COCAMHEHWH. B Kypce OpraHn4eckodl XMMHUHU TIONYy4YarOT pa3BuUTHE C(HOPMHPOBAHHBIE HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUsl TEpBOHAYATLHBIC
NPEACTABICHUS O XUMUYIECKOH CBS3H, KJIAaCCU()MKAIMOHHBIX IPU3HAKaX BEIECTB, 3aBUCUMOCTH CBOMCTB BEILLECTB OT UX CTPOCHHMSI, O XUMHUYECKOH PEaKIMU.

[lon HOBBIM yriiOM 3peHHUsl B mpeaMmere «XUMHs» 0a30BOr0 YPOBHsSI PacCMaTpPHUBACTCS M3YUYECHHBIH Ha ypOBHE OCHOBHOIO OOLIEro OOpa3oBaHUsl TEOPETUUECKUI
Martepuaid U (aKTOJIOTMYECKUE CBEACHUS O BEIECTBAX M XMMHUYECKOH peakiuu. Tak, B 4acTHOCTH, B Kypce «OOImas u HeopraHudyecKas XUMHUS» O0Yy4arol[ruMcs
NPEIOCTABISICTCS. BO3MOXXHOCTh OCO3HATh 3HAUCHHME IIEPUOJUYECKOrO 3aKOHA C OOIIETEOPETHUECKUX M METOAOJIOTHUECKUX IMO3ULUH, TIy0’Ke MOHATh HMCTOPUYECKOE
nM3MeHeHne (PYHKIIUH 3TOTO 3aKOHA — OT 0000IIAIOIIel 0 00BICHSIONIEH U IPOTHO3UPYIOIIEH.

Envnas cucrema 3HaHUN O BaKHEHIIMX BEIIECTBAaX, MX COCTaBE, CTPOCHHM, CBONCTBaX M TNPUMEHEHHH, a TaKkKe O XHMHUYECKHUX PEaKIHsIX, UX CYUIHOCTH U
3aKOHOMEpHOCTAX TMpOoTeKaHusi aomnofHseTcss B Kypcax 10 m 11 kmaccoB aneMeHTaMU COJEpKaHMsI, UMEIOUIMMH KYJIbTYPOJIOTHUECKUH M MPUKIAJHON Xapakrep. DTu
3HaHUsI CIOCOOCTBYIOT NMOHMMAHHMIO B3aUMOCBSI3M XMMHUHU C APYTMMH HAyKaMH, PacKpbIBalOT €€ pojib B IIO3HABATENILHONW M MPAKTUYECKOH AEATENbHOCTH 4YEJIOBEKa,
CIOCOOCTBYIOT BOCIIMTAHHIO YBYKEHHUS K MPOIECCYy TBOPYECTBA B O0JACTH TEOPUHU M MPAKTHUECKHX MPUIOKEHUH XUMHHU, IOMOTAalOT BBITYCKHUKY OPUEHTHPOBATHCS B
OOIIECTBEHHO W JJMYHOCTHO 3HAYMMBIX MPOOIeMax, CBSI3aHHBIX C XUMHEH, KPUTHUECKH OCMBICIMBATH MHYOPMAILIUIO M TIPUMEHSTh €€ JUIsl TIOTIOJTHEHUS] 3HAHUH, peIleHHs
MHTEJUICKTYAIbHBIX U SKCIEPUMEHTAJIBHBIX HCCIIEI0BATEIILCKUX 33/1a4. B 1enom conep:kanue yueOHOro mpeaMeTa «XUMHS» JaHHOTO YPOBHS M3yUCHHsT OPHEHTHUPOBAHO
Ha QopMupoBaHHe Yy OOYYarOLIMXCSI MHUPOBO33PEHUYECKOM OCHOBBI ISl NMOHMMAaHHs (HIOCOPCKUX HJEH, TaKMX Kak: MaTepHalbHOE €AMHCTBO HEOPraHMYECKOIo H
OpPraHUYecKoro MHpa, OOYCIOBICHHOCTh CBOMCTB BEIIECTB HMX COCTABOM M CTPOEHHEM, IT03HABAEMOCTh MPUPOJHBIX SIBICHUH MyTEM OKCIEPUMEHTa U PEIICHUS
NPOTUBOPEYUH MEXIy HOBBIMH (PAKTaMH M TEOPETUUYCCKUMH MPEIIOChUIKAMH, OCO3HAHUE POJHM XMMHHU B PEIICHHH SKOJOTMUYECKHX NpOoOJIeM, a TaKkke MpoodiieM
cOepeKeHHsI FHEPIreTHIECKUX PECYPCOB, ChIPbS, CO3/1aHMSI HOBBIX TEXHOJIOTHH U MaTepHAaJIOB.

B mnnane pemienust 3ajad BOCIMTAHUS, Pa3BUTHS M COLMANIM3AIMM OOYYAIONIMXCS MPHUHATHIE MPOTPAMMOM MO XMUMHMH TOIXOABI K OMPEIENIEHUIO COJIEpKaHUS U
MOCTPOCHUST TIPEJMETa TpelyCMaTPUBAIOT (OPMUPOBAHNE YHHUBEPCAIBHBIX YYEOHBIX JCHCTBUH, MMEIOIIUX 0a30BOe 3HAYCHHE IS PA3JUYHBIX BHUJIOB JIESTEIHHOCTH:
peuieHuss mpoOiieM, MOHMCKa, aHaiu3a W 00paboTKM MH(OpManuM, HEOOXOAUMBIX Ul NMPHOOPETEHHsS ONbITa NPAKTHYECKOH M HCCIEeI0BATEIbCKON AeSTeNbHOCTH,
3aHMMAIOIIEHN Ba)KHOE MECTO B TIO3HAHUU XUMUHU.

B npaktuke mnperojaBaHusi XMMHU KaK Ha ypOBHE OCHOBHOTO 0OOIIEero oOpa3oBaHMs, Tak M Ha YpPOBHE CpEIHEro oOmero oOpa3oBaHUs, TPU OMpPEACICHUU
coJiep KaTesIbHON XapaKTepPUCTUKU LeNeH n3yueHus mpeaMeTa HalpaBiIeHUeM [IepPBOCTENIEHHON 3HAaYMMOCTH TPAAMIIMOHHO NpU3HAETCss GOPMHUPOBAHHE OCHOB XMMHUYECKOM
HAaYKU KaK 00JIACTH COBPEMEHHOI'0 €CTEeCTBO3HAHMS, IPAKTHUECKON JESITEIbHOCTH YEJI0BEKA U KaK OJHOTO U3 KOMIIOHEHTOB MUPOBOM KyJbTypbl. C METOAMYECKON TOUKH
3peHus TaKOW MOJXO/ K OTIPEACNICHHIO TIeTIe N3yUeHU TTPeIMeTa SBIISETCS BIIOJHE OTPABIAHHBIM.

CornacHo JaHHOM TOYKE 3pEHHs TIIAaBHBIMH LESIMH U3YYeHHUs TipeaMmeTa « XuMusa» Ha 6azoBoM yposae (10 —11 kJ1.) sBistoTCS:

- popMHpOBaHHE CUCTEMBI XUMUYECKUX 3HAHWN KaK Ba)KHEUIIEH COCTABISIOIIEH eCTeCTBEHHO-HAYYHOM KapTHHBI MUPA, B OCHOBE KOTOPOH JIeXkKAaT KIIIOUYEBbIC TOHSATHS,
(yHIaMeHTallbHBIE 3aKOHBl U TEOPUM XUMHH, OCBOCHHE sI3bIKa HAyKH, YCBOCHHE M IMOHMMAaHHE CYIIHOCTH JIOCTYITHBIX OOOOIICHWH MHPOBO33PEHYECKOro Xapakrepa,
03HaKOMJIEHHE C UCTOPHEN UX Pa3BUTHS U CTAHOBJICHHUS;



- (opMupOBaHWE W DPA3BUTHE MPEJCTABICHUN O HAYyYHBIX METOJAX IMO3HAHUS BEIISCTB W XWMHUYECKHX pEaKlud, HEOOXOIUMBIX I TPUOOPETCHUS YMEHUI
OPUEHTHPOBATHCS B MUPE BEIICCTB U XUMUYECCKHX SIBJICHUH, HIMEIOIIUX MECTO B TIPUPOJIC, B IPAKTHUSCKON U TIOBCETHEBHOM JKU3HH;

- pa3BUTHE YMEHHH M CIIOCOOOB JICSTEIHHOCTH, CBA3aHHBIX C HAOJIOJICHHEM M OOBSCHCHHEM XHMHYECKOTO 3KCIIEPUMEHTa, COOINIOJICHUEM MpaBWI 0e30MacHOro
00OpaIeHus ¢ BEIeCTBAMH.

Hapsiny ¢ 3TuM, conepkaTelibHas XapaKTePUCTHKA IIEJeH M 3ajad M3ydeHHs MpeJMeTa B MpPOrpaMMe MO XMMHUU YTOYHEHA M CKOPPEKTHUPOBaHA B COOTBETCTBUH C
HOBBIMH TPHOPUTETAMH B CHUCTEME cpejHero oodriero obpazoBanus. CeroiHsi B MPENOJaBaHUU XUMHH B OOJBINEH CTENEHH OTHAETCS TPEANOYTCHHE MPAKTUYCCKOM
KOMITOHEHTE COJICp)KaHUsl OO0YYeHUsl, OPHEHTHPOBAHHOW Ha TMOJTrOTOBKY BBIYCKHHKA 00IIe00pa30BaTeIbHON OpraHW3alliy, BIaJCIOero He HaOOpOM 3HaHWi, a
(hyHKIIMOHATBHON TPAMOTHOCTBIO, TO €CTh CIIOCO0AMHM M YMEHUSIMH aKTUBHOTO IOJIYYCHHUS] 3HAHUH W MPUMEHEHUS UX B PEalbHON KU3HU JIUIS PEIICHUS MPAKTHYSCKUX
3a/1ad.

B ¢Bsi3u ¢ 9THM TIpU M3ydeHUH TipeaMeTa « XUMUs JJOMHHUPYIOIIEe 3HAUCHUE TPHOOPETAIOT TAKUE [IEH U 33]1a9H, KaK:

- ajanTanus O0yYaroIIUXCsl K YCIOBHSIM JTUHAMUYHO Pa3BHBAIOIICTOCS MUpPA, (POPMHUPOBAHUE WHTEIUICKTYAILHO Pa3BUTOM JIMYHOCTH, TOTOBOM K CaMOOOpPa30BaHUIO,
COTPYAHUYECTBY, CAMOCTOATCIbHOMY IMPUHATHUIO I'PAMOTHBIX peHICHI/Iﬁ B KOHKPCTHBIX JKU3HCHHBIX CUTYalUAX, CBA3aHHBIX C BCHICCTBAMU U UX MIPUMCHCHHUCM;

- (dopMHpOBaHKE Y OOYYAIONIMXCS KIFOUEBBIX HABBIKOB (KJIFOYEBBIX KOMIICTCHIIHI), UMCIONIMX YHHBEPCAIbHOEC 3HAUCHHE JUIsl PA3IHUYHBIX BUJOB JCSTEITHHOCTH:
pelieHus npoodiieM, TIOUCKa, aHaIn3a U 00paboTku HH(GOPMAIINK, HEOOXOIUMBIX JUIS MPHOOPETEHUSI OMBITA JICSITETBHOCTH, KOTOpasi 3aHUMAET BAXKHOE MECTO B MO3HAHUH
XUMHH, a TaKKE 4 OLICHKHU C HO3I/IHI/II\/'I 9KOJIOTHUECKOM 6e3OHaCHOCTI/I XapakKTepa BJIHUAHUA BCHICCTB U XUMHNUYCCKHUX IMPOLCCCOB HAa OpraHrU3M YCJIOBCKa U IMPUPOAHYIO
cpeny;

- pa3BUTHE MMO3HABATEIBHBIX UHTEPECOB, HHTEIUICKTYaIbHBIX U TBOPUYECKUX CITOCOOHOCTEH 00YUAIOIIUXCS: CITOCOOHOCTH CAMOCTOSITEIBHO TPUOOPETATh HOBBIC 3HAHUS
10 XMMHHN B COOTBETCTBHUU C KU3HCHHBIMHN HOTpC6HOCTHMI/I, HCIIOJIb30BaTh COBPEMCHHBIC I/IH(bOpMaHI/IOHHBIC TEXHOJOI'nu AJid IIOMCKa M aHalJlu3a y‘-IC6HOI>i U HAy4YHO-
MOMYJIIPHON UH(POPMAITUM XUMHUYECKOTO COJICPIKAHUS;

- (popMHpOBaHKE M Pa3BUTHE y OOYYAIOIIMXCSI ACCOIMATHBHOTO W JIOTHYECKOTO MBIIUICHHS, HAOIIOAATEILHOCTH, COOPAHHOCTH, aKKypaTHOCTH, KOTOPbIe OCOOCHHO
HCO6XOZ[I/IMBI, B YaCTHOCTH, ITPU IIJIAHUPOBAHUHN U TPOBCACHUN XUMHNYCCKOT'O SKCIICPUMEHTA,

- BOCTIMTaHUE Yy OOydarommxcs yOeXJI€HHOCTH B T'yMaHHCTHUYECKOM HaIpaBIEHHOCTH XWMHUH, €€ BaKHOM POJM B PEIICHHH TIJI00aTbHBIX MPOOJIeM palMoHAIbHOTO
MPUPOJIOTIONBE30BAHNS, TIOTIOTHEHUS] SHEPTETHYSCKUX PECYPCOB M COXPAHEHHSI TIPHUPOTHOTO PABHOBECHS, OCO3HAHUSI HEOOXOAMMOCTH OEPEIKHOTO OTHOIICHUS K MIPUPOJIC U
CBOEMY 3/I0POBBIO, a TAKXKE MPUOOPETEHHSI OTBITA UCIOJIL30BAHUS MOJYUYCHHBIX 3HAHUU IS NPUHSTUS TPAMOTHBIX PEIICHUI B CHUTYalMsX, CBA3aHHBIX C XHMHUUCCKUMHU
SIBJICHUSIMUA.

B yueOHOM miaHe cpejiHero ooinero o0pa3oBaHus npeaMeT «XuMus» 0a30BOr0 YPOBHS BXOJHUT B COCTaB MPEIMETHON 00nacTu «EcTecTBeHHO-HAYYHBIC TIPEMEThIY.
Yuco yacoB, OTBEAEHHBIX [T U3YyUYCHUST XUMUK Ha 6a30BoM ypoBHe 10 kiacca cpejiHero o0Iiero oopazoBanus, coctaniseT 34 yaca (1 yac B HeJelo).

JICHTC.]IBHOCTB YuuTeis ¢ Y4€TOM NporpaMmbl BOCIIUTAHUSA

I'paxnanckoe BocniuTanue (hopMHPOBATH POCCUICKYIO TPaXKIAHCKYIO HIEHTHIHOCTD, PUHAIISKHOCTh K 00OIIHOCTH rpaxaaH Poccuiickoii deneparnnu, kK Hapoy
Poccun xak ucroynuky Binactu B PoccuiickoM rocyapcTBe v CyObeKTY ThICSUENEeTHEH POCCUHCKON TOCY1apCTBEHHOCTH, H3YUE€HHE U
yBayKE€HHE TpaB, cBOOO 1 00s13aHHOCTEH rpaxaannHa Poccun

ITarpuoTnueckoe BOCITUTHIBATH JTFOOOBH K POJIHOMY Kpato, PonnHe, cBoeMy HapoJly, YBaXeHHE K APYruM Hapojam Poccum; nctopudeckoe MpocBeleHue,

BOCIIUTaHUE (hopMHpOBaHUE POCCUICKOTO HAIIMOHAIHPHOTO UCTOPUIECKOT0 CO3HAHUS, POCCHUHCKOW KYJIbTYPHOW MIICHTHYHOCTH

JlyXOBHO-HpaBCTBEHHOE BOCIMTHIBAaTh HA OCHOBE JTyXOBHO-HPAaBCTBEHHOMN KYJIBTYphl HapoAoB Poccun, TpaaAMIIMOHHBIX penuruii HapoaoB Poccun,

BOCIIUTaHUE (hopmMHUpOBaHUE TPAIULIMOHHBIX POCCUHCKUX CEMEHHBIX LICHHOCTEH; BOCIIUTAHNE YECTHOCTH, J0OPOTHI, MHUJIOCEPAHS, COTIEPEKUBAHNS,
CTPaBEIIIMBOCTH, KOJUICKTHBHU3MA, JIPYKEITIOOUS 1 B3aUMOIIOMOIIH, YBaKCHHUS K CTAPIINM, K MAMSTH PEJKOB, UX BEPE U KYJIBTYPHBIM
TpaguLUsIM

DCTETUYCCKOC BOCIIUTAHUC (bOpMHpOBaTB OCTCTUYCCKYIO KYJIbTYPY Ha OCHOBC pOCCI/IﬁCKHX TPAJUIIUOHHBIX JYXOBHBIX HCHHOCTeﬁ, HpI/I06H.[aTI> K JIy4IIUM 06pa3uaM




OTCYCCTBCHHOI'O 1 MUPOBOI'O HCKYCCTBa

duznvecKoe BOCIUTaHNE (hopMHpOBATH KYJIBTYPY 340POBOTO 00pa3a KU3HU U IMOILIMOHATILHOTO OJIArOTOIYYHUs] — Pa3BUBATh PU3MUECKHE CIOCOOHOCTHU C YUETOM
BO3MOKHOCTEH M COCTOSIHUS 3A0POBbS, HABBIKOB 0€30IACHOTO MOBEIEHHUS B MPUPOJTHON M CONMAIBHON Cpefie, YPE3BEIYaiHBIX CHUTYAIHAIX
TpynoBoe BocriuTanme BOCTIMTHIBATh YBAXKECHHE K TPYLY, TPYASAIMIAMCS, pe3ylIbTaTaM Tpyda (CBOETO U APYTUX JIFO/CH), OPHEHTAINS HA TPYIOBYIO

JIESATEIIbHOCTD, TIOAYYCHHUE TPOECCHH, IMYHOCTHOS CAMOBBIPaXXCHHUE B TIPOAYKTUBHOM, HPAaBCTBEHHO JJOCTOMHOM TPY/IE B POCCUHCKOM
o01ecTBe, Ha TIOCTHKEHHUE BHIAIOIINXCS PE3YIBTATOB B MPO(heCCHOHATHHON NeATENbHOCTH

DKOJIOTMYECKOE BOCITUTAHHE (hopMHUPOBATH IKOJIOTHUECKYIO KYIBTYPY, OTBETCTBEHHOE, OEpEeKHOE OTHOIIIEHUE K MPUPOJIE, OKPYKAIOMIEH cpesie Ha OCHOBE
POCCHUHCKUX TPaIUIIMOHHBIX TyXOBHBIX IIEHHOCTEH, HABBIKOB OXPAaHbI, 3aIIUTHI, BOCCTAHOBIIEHHUS IPUPOJIBI, OKPYKAIOIIEH Cpebl

Bocnuranne neHHocTel BOCTIMTHIBATh CTpEMIICHHE K IIO3HAHUIO Ce0s M IPYTHX JIF0JIeH, MPUPOAbI U 00IIeCcTBa, K MOTYUCHHUIO 3HAHUN, KAYeCTBEHHOTO
HAy4HOTO TTO3HAHUS o0pa3oBaHus C Y4ETOM JINYHOCTHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPESOHOCTEH.

COJAEP)KXAHUE YYEBHOI'O IIPEJIMETA
OBILIAA 1 HEOPTAHUYECKA X1MUA

Teopernueckre OCHOBBI XUMUHU

XuMHUECKHH 35eMeHT. AToM. SIapo aroma, WU30TOMbI. DJICKTPOHHAs 000JI0YKa. DHEPreTHUSCKHE YPOBHH, MOJYPOBHH. ATOMHBIE OpOWTanu, s-, P-, d- 3JEMEHTHI.
Oco0eHHOCTH pacipeIesICHUs ICKTPOHOB MO0 OPOUTAIISIM B aTOMAaX 3JIEMEHTOB MIEPBBIX YETHIPEX MEPUOAO0B. DICKTPOHHAS KOH(PUTYPAIIUs aTOMOB.

Ilepuonnueckuil 3akoH u Ilepumonuueckas cuctema xumuueckux sneMeHToB [[. WM. MenneneeBa. CBs3b nepuoguyeckoro 3axkoHa u Ilepuoanueckoit cucTeMbl
XUMHYECKUX 31eMeHToB /. M. MenneneeBa ¢ cCoBpeMeHHON Teoprell CTpOSHHUS aTOMOB. 3aKOHOMEPHOCTH U3MEHEHUS] CBOWCTB XUMHUYECKHUX DIIEMEHTOB U 00Pa3yeMbIX HMH
MIPOCTHIX U CIOXKHBIX BEHIECTB IO TPYIINaM U EPHOaM. 3HaUCHUE TIEPUOANIESCKOTO 3aKOHA B Pa3BUTUHU HAYKH.

Crpoenune BemecTBa. XUMHUYECKasi CBS3b. BUIBI XMMHUYECKOW CBS3M (KOBaJeHTHAs HEMOJSIpHAS M TOJSIpHAs, MOHHAs, MeTaTndeckas). MexaHU3Mbl 00pa3oBaHUS
KOBaJCHTHOW XWMHWYECKOW CBS3HM (OOMEHHBI M JOHOPHO-aKIENTOPHBIN). BomopomHas cBsi3b. BaneHTHOCTh. DNEKTpOoOTpUIATEIbHOCTh. CTeneHp OkucieHus. MOHBI:
KaTHOHBI M aHUOHEL.

BemiectBa MONEKYISIPHOTO U HEMOJIEKYJSIPHOTO CTPOCHUS. 3aKOH IMOCTOSTHCTBA COCTaBa BEIIECTBA. [ UMbl KPUCTAIIMIECKUX PEMIETOK. 3aBUCHMOCTh CBOWCTBA BEIIECTB
OT TUTA KPUCTAITMYECKOHN PEIIETKH.

[TonsTre o0 qucniepcHBIX cucTeMax. MICTHHHBIE U KOJUTOMIHBIE pacTBOPBL. MaccoBast ToJisl BEIIECTBA B pacTBOPE.

Knaccudukaiuss HeopraHM4ecKuXx coenuHeHui. HomeHkaTypa HeopraHMYeCKUX BellecTB. ['€HeTHueckas CBsA3b HEOPraHUYECKHUX BEIIECTB, MPUHAUICKAIINX K
Pa3IMYHBIM KJIaCCaM.

Xumudeckas peakius. Kiaccuukaius XuMHUYECKAX PEaKIuil B HEOPraHUIECKOW M OpPTraHUYECKON XUMUH. 3aKOH COXPaHEHHs MAacChl BEIIECTB, 3aKOH COXPaHEHUS U
MIPEBPAIICHUS YSHEPTUN TIPH XUMUUIECKUX PEaAKITHIX.

CKOpOCTh peaknuu, €€ 3aBHCHMOCTh OT pasIU4HBIX (hakTopoB. OOpatuMble peakinuu. XUMHIECKoe paBHOBecue. DaKkTOphI, BIUSIONINE HA COCTOSHUE XUMHUUYECKOTO
pasHoBecus. [Tpunnun Jle Illarense.

OnekrposmTHdeckas nucconuansi. CHIbHBIC U ClTa0bIe AIeKTpoauThl. Cpesia BOMHBIX PACTBOPOB BEIIECTB: KHUCIIAs, HEHTpambHas, IIETOTHAS.

OKHCIIUTETFHO-BOCCTAHOBUTEIIBHBIC PEAKITHH.

DKCTepUMEHTaIbHBIE METOBI U3YYCHHUS BEUIECTB M MX MpeBpalieHui: qeMmoHcTparus Tadnun «l[leprnonnyeckas cucrema xumudeckux snemenToB Jl. 1. Menneneesay,
W3yYeHUE MOJeNled KPHUCTALUTMYECKHX PENIETOK, HAONIOJICHUE W ONKCAHWE JIEMOHCTPAIIMOHHBIX M JIA0OpATOPHBIX ONBITOB (Pa3JIOKEHHWE MEepPOKCHIA BOJIOpOaa B
MPUCYTCTBHH KaTaJIN3aTopa, ONpeaeIcHUE CPEIbl PAaCTBOPOB BEIIECTB C IMTOMOIIBI0 YHHBEPCATEHOTO HHINKATOPA, PEAKITHH HOHHOTO 0OMEHa), MIPOBEACHUE MTPAKTHICCKOM
paboTel «BiusHUE pa3mTUYHEIX (PAKTOPOB HA CKOPOCTh XUMHUECKON PEaKIumy.




Pacuérnrie 3agaun.
Pacuétel no ypaBHEHMSIM XUMHUYECKUX PEAKIIUI, B TOM YHCIIE TEPMOXUMHUUECKUE PACUETHI, PACUETHI C UCIIOJIL30BAHUEM MOHATUS «MAacCOBAasl 0 BEUIECCTBAY.
Heopranuueckas xumust
Hemeramnsl. Tlomoskenne HemeramioB B Ilepmompmueckoit cucteMe XuMudecknx diemeHToB JI. M. MenmeneeBa M OCOOCHHOCTH CTPOCHHS aTOMOB. (Du3nueckue
CBOMCTBa HEMETAIUIOB. AJUIOTPOIHS HEMETAIIOB (Ha MPUMEpe KUCIIOpoa, cephl, hocdopa u yrieposa).
XWMHYECKHe CBOWCTBA BaXHEHIINX HEMETAIOB (TAJIOT€HOB, Cephl, a30Ta, ¢docdopa, yriaepona W KpeMHHS) M UX COEAMHEHUH (OKCHIOB, KHCIOPOJICOMEPIKAIINX
KHCJIOT, BOJIOPOTHBIX COEAMHEHUH ).
IIpuMeHeHre BaKHEHIITNX HEMETAIIOB U UX COCAMHECHUM.
Mertamnsl. [Tonoxenue meramnoB B [lepuoanueckoii cucteme xumuueckux anemeHnToB [[. M. Menneneea. OCOOCHHOCTH CTPOCHUS AJICKTPOHHBIX 000JIOUEK aTOMOB
MeTauioB. O0mue Gu3mIeckue CBoMcTBa MeTaIoB. CIUIaBhl METAIOB. DICKTPOXUMUICCKUN PsIT HATTPSKCHUH METAJIIOB.
XHUMUYECKHE CBOMCTBA BAXKHEHITUX METAILIIOB (HATPUH, KaJIUi, KaJIbIUi, MarHUN, alTFOMUHUHN, IIWHK, XPOM, JKEJI€30, ME/Ib) U UX COCIMHCHUI.
OO61ue crocoObl MmosTydeHus MeTauioB. [IpiMeHeHre METaIOB B OBITY M TEXHUKE.
9KCHepI/IMeHTaHLHBIC METOABI HM3YYCHHUA BCIIECTB M HX HpCBpameHHﬁZ HU3YUYCHHUEC KOJUICKIHUU «MeTtanael " CIIJIaBbD», O6pa3HOB HEMETAJIJIOB, PCHICHHUC
OKCIICPUMCHTAJIBHLIX 3a1a4, Ha6J'IIOIl€HI/I€ 1 OIMHUCAaHWEC NJCMOHCTPAlVMOHHBIX U J'Ia60paTOpHI>IX OIIBITOB (B33HMO[I€I>'ICTBHG THAPOKCHUA aJIIOMUHUA C paCTBOpaMu KUCJIOT U
HleHO‘-ICI‘/'I, KauCCTBCHHBIC PCAKIINHN HAa KaTUOHBI MCTaJ'IJIOB).
PacuétHbie 3anaun.
Pacu€tel Macchl BelecTBa MM 00bEMa ra30B MO W3BECTHOMY KOJUYECTBY BEIIECTBA, MAcCe WM 00BEMY OJIHOTO M3 YYACTBYIOIIUX B PEAKIIUU BEIIECTB, PaCUEThI
Macchl (00bEéMa, KOJTMUECTBA BEIIECTBA) MPOIYKTOB PEAKIIUU, €CJIU OHO U3 BEIIECTB UMEET IPUMECH.
XuMus 1 )KU3Hb
Ponb xumuu B 00€CIIeYeHUN IKOJIOTHIECKOM, SIHEPreTHUSCKON U MUICBON 0€30MIaCHOCTH, Pa3BUTHH MEIUIUHBIL. [[OHATHE 0 HAYYHBIX METOJIaX IMO3HAHMS BEIIECTB
XUMHYECKHUX PEAKIIUH.
HpeI[CTaBJ'IeHI/IH 00 O6IHI/IX HaY4YHBIX NPpUHIUIIAX IPOMBINIJICHHOT'O INOJYUYCHHUA BaKHEHUIITUX BCIIICCTB.
UenoBek B MHpE BEIIECTB M MATEPUAJIOB: BAXKHEHININE CTPOUTEIHHBIC MaTEepHANIbl, KOHCTPYKIIMOHHBIC MaTEPHAbl, KPACKH, CTEKIIO, KepaMHKa, MAaTePHUANIBI JIJIs
JNIEKTPOHUKH, HAHOMATEPHAITbI, OPraHMYECKUE 1 MUHEPAJIbHBIC yI00pEHUS.
XuMHST ¥ 370pPOBbE 4EJIOBEKA: MpaBWJIa HUCIOJIb30BAaHMUS JICKAPCTBEHHBIX IpErapaToB, NpaBuia OE30MaCHOTO MCIIOJIb30BAaHUS MpPENaparoB OBITOBOM XUMHU B
MTOBCETHEBHOM KU3HU
.Meosicnpeomemuvie cessu.
Peanu3zaius MexXIpeAMETHBIX CBSI3eH MPU M3YYCeHUU OOIIEH U HEOPraHU4eCKOH XxuMuK B 11 Kilacce OCYIIECTBIISICTCS Yepe3 MCIOJIb30BaHUE KaK OOIIUX €CTECTBEHHO-
HAyYHBIX MOHATUH, TAK U HOHATUMN, SIBISIOLIUXCS CUCTEMHBIMHU JIJIs1 OTAENbHBIX NPEIMETOB €CTECTBEHHO-HAYUHOTO IIUKJIA.
OO01mue ecTeCTBEHHO-HAYYHBIE MOHATHS: HAy4YHBIA (haKT, TUNIOTE3a, 3aKOH, TEOpHs, aHAlU3, CHHTE3, KiacCU(UKaIUs, EPUOUIHOCTb, HAOIIOICHUE, SKCIIEPHMEHT,
MOJCIIUPOBaHUE, U3MEPCHHE, SBIICHNC.
®dusnKa: MaTepus, SHEPTHS, Macca, aToOM, JIEKTPOH, MPOTOH, HEUTPOH, HOH, U30TOT, PAIMOAKTUBHOCTh, MOJIEKYJIa, SHEPTETUUECKUNA YPOBEHB, BEIIECTBO, TEIO, 00BEM,
arperaTHoe COCTOSHUE BellecTBa, (U3NYECKIE BETMYMHBI U €IUHUIBI UX U3MEPEHUS, CKOPOCTb.
Buonorus: kieTka, opraHu3M, SKOCUCTeMa, Onocdepa, MaKpo- U MUKPO3JIEMEHTBI, BATAMUHBI, 0OMEH BEIICCTB B OpraHU3MeE.
I'eorpadus: MuHepabl, FOpHbIE TOPO/IbI, MOJIE3HBIE HCKOMIAEMbIE, TOIUIUBO, PECYPCHI.
TexHonorusa: XuUMUYECKas MPOMBIIUIEHHOCTh, METAJUTYprusi, HPOU3BOJCTBO CTPOUTENBbHBIX MAaTEpUAIOB, CEJIbCKOXO3SUCTBEHHOE IPOU3BOACTBO, MHUIIEBas
MPOMBIIIUIEHHOCTh, (papMarieBTHYeCKas MPOMBIILIEHHOCTh, MPOU3BOACTBO KOCMETHYECKUX IPEraparoB, MPOU3BOACTBO KOHCTPYKIIMOHHBIX MaTEpUAIIOB, JJICKTPOHHAS
MPOMBIIIUIEHHOCTb, HAHOTEXHOJIOTHH.



NJIAHUPYEMBIE PE3YJbTATHBI OCBOEHUS TPOT'PAMMBI 1O XUMHWHU HA BA3OBOM YPOBHE
CPEJHET'O OBHIEI'O OBPA30BAHU S
JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBnuBaeT TPeOOBaHMS K PE3yNbTaTaM OCBOCHHUS OOYYarOIIMMUCS MPOrpaMM CpenHero obimiero odpa3zoBaHUs (JIMYHOCTHBIM, METAIPEIMETHBIM U
npeaMeTHbIM). HayuHo-MeTomu4yeckoil OCHOBOM ISl pa3pabOTKU TUIAHUPYEMBIX PE3YJIbTATOB OCBOCHHUS MPOrPaMM CPEIHET0 O0Iero o0pa3oBaHMS SIBIISICTCS CUCTEMHO-
JIeSTeTbHOCTHBINA TTOIXO.

B cooTBeTcTBUHM C CHUCTEMHO-IEATEIEHOCTHBIM IOAXOJIOM B CTPYKTYypEe ITHYHOCTHBIX PE3yJIbTAaTOB OCBOEHHS IpeAMeTa «XWUMUS» Ha YPOBHE CPETHEro OOIIero
00pa3oBaHMs BBIJCICHBI CIEAYIOLINE COCTABIISIONINE:

OCO3HaHUE 00YYArOIIUMUCS POCCUICKON IPayKIaHCKON UICHTUYHOCTA — TOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSATEIBHOCTH U CAaMOOTIPEICIICHHIO;

HaJTM4YHe MOTHBAINH K O0YIEHUIO;

I[EJICHAIPABIICHHOE PAa3BUTHE BHYTPCHHUX YOCKICHHI JIMYHOCTH Ha OCHOBE KJIFOUEBBIX IICHHOCTEH M UCTOPUUYCCKUX TPATUIIMI 0a30BOM HAYKU XHMHUU;

T'OTOBHOCTH H CHOCO6HOCTI) o6yqafo1u1/1xca PYKOBOACTBOBATLCA B cBOeH ACATCIIBHOCTH HCHHOCTHO-CMBICJIOBBIMU YCTaHOBKAMH, IPUCYIIUMHU HCHOCTHOI\/'I CHUCTEME
XUMHYECKOTO 00pa30BaHus;

HaJIM4YHe MPaBOCO3HAHUS IKOJIOTHUECKONW KYJIBTYPhl U CIOCOOHOCTH CTaBUThH LIEH U CTPOUTH KU3HEHHBIE TIAHbI.

JInuHOCTHEBIE PE3YIabTAaThl OCBOCHUA MMPEAMETA «XUMHUS» JOCTUTI'alOTCA B €IUHCTBEC y‘-IC6HOI71 M BOCIHUTATEILHON ACATCIIBHOCTHU B COOTBETCTBHUU C T'YMAHUCTUYCCKUMU,
COIMOKYIETYPHBIMHU, TyXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMH W HJI€AIaMH POCCHHCKOTO TPAXKIAHCKOTO OOINECTBA, NMPHUHATHIME B OOIIECTBE HOPMAMH W TpaBHIIAMHU
MOBEJICHUS, CIIOCOOCTBYIOIIMMH ITPOIIECCaM CaMOTIO3HAHMS, CAMOPA3BUTHS M1 HDABCTBEHHOTO CTAHOBIJICHUS JIMYHOCTH O0YJaFOIINXCS.

JIMYHOCTHBIE Pe3yNbTaThl OCBOCHUS MpeAMEeTa «XUMHS» OTPAKAIOT CPOPMUPOBAHHOCTH OTBITA ITO3HABATENBHOW M MPAKTHUECKOW JEATENBHOCTH OOYYaroIUuXcs Mo
pcaimsanu NMMpUHATHIX B O6H1€CTBC HCHHOCTCI‘/'I, B TOM 4YUCJIC B 4YaCTH:

1) rpamIaHCKOro BOCHIMTAHMS:

0CO3HaHMUS 00YYaIOLIMMUCS CBOMX KOHCTHTYIIMOHHBIX MIPaB M 00SI3aHHOCTEH, YBaYKEHUS K 3aKOHY M ITPABOTIOPSIKY;

MMpEeACTABJICHUA O COLMAIILHBIX HOPMaxX U MpaBujiaX MEKINIYHOCTHBIX OTHOIIIEHUHN B KOJIJICKTUBCE,

TOTOBHOCTH K COBMECTHOW TBOPYECKOH JESITeTbHOCTH TPH CO3/IaHUM yUEOHBIX MPOEKTOB, PEIICHWH YYeOHBIX W IMO3HABATENHHBIX 3314, BBITOJHEHUH XUMHUYECKUX
SKCIIEPUMEHTOB;

CIOCOOHOCTH IOHUMATh M IPUHUMATh MOTHBBI, HAMEPEHUSI, JIOTUKY U apryMEHTBI IPYTHX MPH aHAJIM3€ Pa3InHbIX BUJOB YUYEOHON e TeTbHOCTH;

2) NaTPUOTUYECKOT0 BOCTIUTAHMSA:

[IEHHOCTHOT'O OTHOIIIEHUS K ICTOPUYECKOMY M HAyYHOMY HACJIEIUI0 OTEYECTBEHHON XUMUM;

YBaXXCHUSA K IIPOLECCY TBOPUYECTBA B oOiacTu TCOPUN U MPAKTUYCCKOTO NMPUMCHCHUA XUMHUH, OCO3HAHUA TOI'0, YTO JOCTMIXKCHHUA HAYKH €CTh PCIYJIbTAT AJIUTCIbHBIX
Ha6J’IIO)Z[eHPII71, KPOIIOTJIMBBIX 3KCIIEPUMEHTAIbHBIX ITOUCKOB, ITOCTOSIHHOT'O Tpyaa y‘IéHLIX " IIPAKTHUKOB;

WHTEpeca ¥ MM03HABATEILHBIX MOTHBOB B MOJyUYEHUH U TIOCIIEAYIONIEM aHAIIM3e HHPOPMAIINH O TIEPEIOBBIX TOCTHKCHHUSIX COBPEMEHHON OTCUECTBEHHON XUMUM;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

HPABCTBECHHOI'O CO3HAHUA, STUUCCKOI'O ITIOBEACHUA

CIIOCOOHOCTH OILIEHUBATh CUTYAIlNH, CBSI3aHHBIE C XUMHUYECKUMH SIBIICHUSMU, U IPUHAMATh OCO3HAHHBIC PEIICHUS, OPUEHTHPYICh Ha MOPaJbHO-HPABCTBEHHBIC HOPMBI
Y IICHHOCTH;

TOTOBHOCTHU OLICHMUBAThH cBOE MMOBEACHUEC U MMOCTYIIKU CBOUX TOBapPII].IeI:I C HO3I/IHI/H71 HPABCTBCHHLIX U IIPABOBBIX HOPM U OCO3HAHHC HOCHC}ICTBI/Iﬁ OTHUX ITOCTYIIKOB,

4) bopMupoOBaHHS KYyJIbTYPbI 310POBbSI:

MMOHUMaHUS IIEHHOCTEH 3I0pOBOT0 M 0€30MacHOTO 00pa3a KU3HW, HEOOXOIUMOCTH OTBETCTBEHHOTO OTHOIIEHUS K COOCTBEHHOMY (PU3MYECKOMY U TICUXHUYECKOMY
3JI0POBBIO;

cOO0JIF0ICHUS TIPaBUJI 0€30IIACHOI'0 OOPAIlCHHS C BEIIECTBAMH B OBITY, TOBCEIHEBHOM KU3HU U B TPYAOBOH JICATSILHOCTH;

MMOHUMaHUS IICHHOCTH MTPAaBHJI HHIUBUAYAITBHOTO M KOJUIEKTUBHOTO O€30MaCHOTO MTOBE/ICHUS B CUTYAIIVSIX, YTPOXKAIOIINX 3/IOPOBBIO M XKU3HU JIOJICH;



OCO3HAaHUS TOCJE/ICTBUI U HEMPUATHUS BPSIHBIX MPUBBIYCK (YIOTPEOICHUS AIKOT OIS, HAPKOTUKOB, KyPEHHS);

5) TpynoBoro BocnuTaHus:

KOMMYHHKATUBHOH KOMIIETEHTHOCTH B YIE€OHO-UCCIIEIOBATEIbCKOM NIESTEIHPHOCTH, OOIIIECTBEHHO MOJIE3HON, TBOPUECKOW U PYTUX BUIAX JCATEILHOCTH;

YCTaHOBKH Ha aKTUBHOE YYACTHE B PEIICHUH MPAKTHUECKUX 3a/1a4 CONMALHON HANIPABICHHOCTH (B paMKaX CBOETO KJIAcca, IKOIIbI);

WHTEpeca K MPAKTUICCKOMY U3YYCHUIO TPOGECCHi pa3InyHOro Pojia, B TOM YHCJIC Ha OCHOBE MPUMEHECHHUS PEIMETHBIX 3HAHUH 110 XUMUW;

YBOKEHHS K TPY/LY, JIIOJSIM TPYZIa M Pe3yJIbTaTaM TPYJOBOU JeSITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIMBUAYAIHHON TpackTopuu oOpazoBaHus, Oyayiueil npodeccun u peanu3anui cOOCTBEHHBIX KH3HCHHBIX TUIAHOB € yYETOM
JIUYHOCTHBIX UHTEPECOB, CIIOCOOHOCTEH K XMMHUU, HHTEPECOB U MMOTPEOHOCTEH 00IIIeCTBA;

6) 3K0JI0rMYECKOr0 BOCIIMTAHUS:

9KOJIOTHYECKH 11EJIeCO00PAa3HOT0 OTHOMICHHUS K TIPUPOJIE, KAK NCTOYHUKY CYIIECTBOBAHUS KU3HH Ha 3eMIIe;

MMOHUMaHUS TII00AIEHOTO XapaKTepa SKOJIOTHYSCKUX MPOOJIEeM, BIMSHUS 3KOHOMHUYECKUX MTPOIIECCOB HA COCTOSIHUE MPUPOAHON U COIMATBHON CPEIBI;

OCO3HAaHUsA HCO6XOI[I/IMOCTI/I HUCIIOJIB30BAaHUS I[OCTI/I)KCHI/II‘/'I XUMUH OJId pCIICHUA BOIIPOCOB PAallMOHAJIBHOTO MPUPOAOIIOJIL30BAHUS,

AKTUBHOTO HETPHSITUS JNEHCTBHIA, MPUHOCANIMX BPE] OKPYXKAroIIeH NPUPOTHOW cpejlie, YMEHHs MPOTHO3MPOBATH HEOIATOMPHATHBIC JKOJOTMYSCKUE MOCICICTBUS
NpeANPUHUMACMBIX IEHCTBUH U TIPEIOTBpAINATh UX;

HaJIM4IUA PA3BUTOr0 3KOJIOTMYCCKOI'0 MBIIIJICHUSA, 3KOJIOTUYECKON KYJBbTYPbI, OIIbITA ACATCIbHOCTH 3KOJIOTHYECKON HaIrpaBJICHHOCTHU, YMCHUA PYKOBOACTBOBATHCA UMHU
B TI03HABATEJIbHOM, KOMMYHUKATHBHOMN U COIMATIBHOM MPAKTHUKE, CTOCOOHOCTH W YMEHHUS aKTHBHO MPOTHBOCTOSTH UACONIOTHH XeModoouu;

7) 1EHHOCTH HAYYHOTO MO3HAHUS:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U OOIIIECTBEHHOM MPAKTHKH;

TMOHUMaHUS CIEIU(PUKN XUMHHA KaK HAyKH, OCO3HAHUS e€ pond B (DOPMHUPOBAHWHU PAMOHAIFHOTO HAYYHOTO MBIIUICHUS, CO3AAHUN LIEJIOCTHOTO MPEACTABICHHS 00
OKPY>KaIoIeM MHUpPE KaK O €IMHCTBE MPUPOJIHI U YEIOBEKA, B IIO3HAHUH MIPUPOIHBIX 3aKOHOMEPHOCTEH U PEIICHUH IPOoOJIeM COXpaHEHUS TPUPOTHOTO PABHOBECHS;

yOXKAEHHOCTH B OCO0OW 3HAYMMOCTH XHMHH JUIsi COBPEMEHHON LMBUIM3AIMK: B €€ TYMaHHMCTHYCCKON HANPABJICHHOCTH M BAXHOW POJM B CO3JIAHUM HOBOW 0a3bl
MaTepUaTbHON KyIbTYpHl, pPEUICHHH TII00aIbHBIX MMPOOJIIEM YCTOMYMBOTO pa3BUTHS YEJIOBEUECTBA — CHIPhEBOM, HSHEPreTHYECKOW, NHINEBOM M SKOJIOTHYECKOU
0e301MacHOCTH, B PA3BUTHH MEIUITUHBI, 00ECIIEUSHIH YCIIOBHA yCIIEITHOTO TPY/Aa ¥ 3KOJIOTHYECKHA KOM(POPTHOH KU3HH KaXKI0T0 WieHa 00IIEeCTBa;

€CTECTBCHHO-HAYYHOW IPaMOTHOCTH: MOHMMAHHUS CYIIHOCTH METOJIOB MO3HAHMS, HUCIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIOJIh30BATh MOIy4acMbIe
3HAHUSA JUISl aHAJIM3a U OOBSICHEHUS SIBJICHUN OKPYIKAIOIIEr0 MUPA M MPOUCXOAIIMX B HEM M3MEHEHUH, YMEHUS JieJaTh 000CHOBAHHBIC 3aKJIFOUEHHUS HA OCHOBE HAayYHBIX
(haKTOB M MMEIOIUXCS JAHHBIX C IEIbI0 TIOTYYSHHS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEILHO UCIIOIb30BaTh XMMHUYCCKUE 3HAHMS JUIS PELICHUSI TPOOJIEM B PeajibHbIX dKU3HECHHBIX CUTYAIUIX;

HMHTEpeca K TO3HAHUIO U UCCIIEI0BATENbCKOM AESITENbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HEMPEPHIBHOMY 00OpPa30BaHMIO M CaMOOOPa30BaHUI0, K aKTUBHOMY TOJyYE€HUIO HOBBIX 3HAHHUU M0 XUMHUH B COOTBETCTBUH C KU3HEHHBIMU
MOTPEOHOCTSIMU;

HHTEpeca K 0COOEHHOCTSAM TPy/ia B pa3IHUHbIX cepax mpodecCHoHaIbHON AEATEIBHOCTH.

METAINPEIMETHBIE PE3YJIBTATBI
MertarpenMeTHble pe3ybTaThl OCBOCHUS yUeOHOro IpeaMera « XMMUs Ha YPOBHE CpelHEero 00IIero o0pa3oBaHusl BKIIOYAOT:
3HaYUMbIC JJIs1 (POPMHUPOBAHHS MUPOBO33PEHHS 00YUAIOIINXCS MEXKIUCIUTUTUHAPHBIC (MEKIPEAMETHBIE) 00IIeHAYYHbIE MTOHSTHSI, OTPasKaloIue IeIOCTHOCTh HAyIHOH
KapTHHBI MUpa U CTIEUU(HUKY METOJOB MO3HAHUS, HCIIOIb3yEMBIX B €CTECTBEHHBIX HayKax (MaTepHsi, BELIECTBO, SHEPTHsl, SABJICHUE, MPOLECC, CUCTEMA, HAyYHBIH (aKT,
MIPUHLIMII, TUTIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPHS, HCCIIeI0OBaHNe, HAaOII0AeHNE, I3MEPEHNE, SKCIIEPUMEHT U JPYTHE);
YHHUBEpCalbHbIe Y4eOHble HeWCTBHs (II03HABATENbHBIE, KOMMYHHKATHBHBIC, PETYJISTHBHEIC), oOecreunBaronye (GopMHpPOBaHWE (QYHKIHOHAIBLHOW I'PaMOTHOCTH U
COLMAILHON KOMIETEHIIMH O0YYatOIIXCS;



CIIOCOOHOCTH 06yqa101unxc;1 HCMOJIb30BATh OCBOCHHBIC MCKANUCHUIUIMHAPHBIC, MUPOBO33PCHUCCKNC 3HAHUA U YHUBCPCAJILHBIC y‘l€6HBI€ JICKCTBHS B ITI03HABATCIBHON U
COIIMAILHOM IMPAKTHKCE.
MeTaHpeHMeTHBIe PE3YIBTATBI OTPAXKAKOT OBJIAACHUE YHUBEPCAJIbHBIMHU y‘IC6HBIMI/I IMO3HABATCJIbHBIMU, KOMMYHUKATUBHBIMU U PETYJIATHBHBIMHA JICMCTBUSMHU.

OBiajieHHe YHUBEPCAILHBIMHU Y4eOHBIMH MO3HABATEJILHBIMY JICHCTBUASIME:

1) 6azoBbIe JOrHYecKUe AeliCTBHS:

CaMOCTOSITETHHO (hOPMYITUPOBATH M aKTYAIM3UPOBATH IPOOIIEMY, BCECTOPOHHE €€ pacCMaTpUBaTh;

OTIPECIIATH IEIH IeATSIILHOCTH, 3a/1aBasi TapaMeTPhl K KPUTSPUHU UX JOCTIKEHUS, COOTHOCUTD PE3YJIBTAThI JCATSILHOCTH C MIOCTABJICHHBIMU IIEIISIMU;

UCIIOJIb30BaTh MPU OCBOCHUY 3HAHUH MPUEMBI JIOTMUECKOTO MBIIIUICHUS — BBIICIATh XapaKTepHbIC IPU3HAKK MTOHITUI U YCTAHABJIMBATH UX B3aUMOCBSI3b, UCIIOJIB30BaTh
COOTBETCTBYIOIIHE MTOHITHS I OOBSICHEHHS OT/IEBHBIX ()aKTOB W SBJICHHIA,

BBIOMpATh OCHOBAHUS M KPUTCPUU JIJIS KIIACCU(DUKAIIUH BEIECTB M XMUMHUYCCKUX PEAKIHIA;

YCTaHaBJIMBATh NPUYHMHHO-CJIICACTBCHHLIC CBA3HU MCKAY U3YyYaCMbIMU SABJICHUAMU,

CTPOUTH JIOTUYECKHE pacCyXIeHHUs (MHIYKTHBHBIE, NEAYKTUBHBIC, MO aHAJOTHH), BBISBIATH 3aKOHOMEPHOCTH M TPOTHBOPEUHS B PACCMATPHUBAEMBIX SBICHUSIX,
(hopMyIpoBaTH BHIBOJBI M 3AKITFOUEHUS;

IMPUMCHSATHL B IIPOLECCE MMO3HAHHNA, UCIIOJIB3YyEMbIC B XUMHUU CUMBOJIMYCCKUC (3HaKOBbIe) MOJACIIN, HpCO6pa3OBI)IBaTI) MOZICJIbHBIC MMPEACTABJICHUA — XUMHYECKHI 3HaK
(cuMBOM) anMeMeHTa, XuMHUdeckas popMyna, ypaBHEHHE XUMHYECKON PeaKiny — MPU PEelIeHNH yUeOHbBIX MMO3HABATENBHBIX U MPAKTUYECKUX 3a]1a4, IPUMEHAITh Ha3BaHHBIC
MOJIETHHBIE TPEICTABICHUS IS BBISBICHUS XapaKTEPHBIX MPU3HAKOB U3yUaeMBIX BEIECTB M XUMHUECKUX PEAKITHIA.

2) 6a3oBbIe HCCIEI0BATEILCKUE JI€HCTBUA:

BJIaACTb OCHOBAMH METOJOB HAYYHOTI'O MMO3HAHUA BEIIECTB U XUMHUYCCKUX peaKuHﬁ;

(hopMyIpoBaTh METH U 3a1a4H UCCIIEAOBAHUS, UCTIOIH30BAaTh MTOCTABICHHBIE U CAMOCTOSTENFHO COPMYIHMPOBAHHEIE BOIPOCH B Ka4yeCTBE MHCTPYMEHTA IMO3HAHUS U
OCHOBBI IJIs1 q)OpMI/IpOBaHI/IH THUINOTE3BI 11O NPOBEPKE MPAaBUIIBHOCTHU BHICKA3bIBACMBIX Cy)KILeHI/II\/'I;

BJIQZICTh HABBIKAMHU CAMOCTOSITEIIBHOTO TUIAHUPOBAHMS M TIPOBENCHUS YUCHHYECKHUX IKCIIEPUMEHTOB, COBEPIICHCTBOBATH YMEHHs HAOJIONATh 3a XOJOM IpoIiecca,
CaMOCTOSITETILHO TPOTHO3UPOBATH €r0 Pe3yNbTaT, (GOopMYyIHUpOBaTH OOOOIIEHHS W BBIBOJBI OTHOCUTEIHHO JIOCTOBEPHOCTH PE3YJIETATOB HCCIEIOBAHUS, COCTABIATH
000CHOBaHHBIN OTYET O MPOJIEIIAHHON padoTe;

HpI/IO6peTaTB OIIBIT y‘-IeHI/I‘IeCKOI\/'1 I/ICCHCI[OBaTeJIBCKOﬁ u HpOGKTHOfI ACATCIIBHOCTH, NPOABJIATH CHOCO6HOCTI) U TOTOBHOCTb K CaMOCTOATCIIBHOMY ITOMCKY METOAOB
PeICHUA MPAKTUYCCKUX 3ada4, IPUMCHCHUIO PAa3JIMYHBIX METO/I0B IMO3HAHU.

3) pabdora c undopmanmeii:

OpPHECHTUPOBATHLCS B PA3IMYHBIX UCTOUHMKAX WHPOPMAINH (HAYIHO-IIOMYJISIPHAS JIUTEpaTypa XUMHUYECKOTO COJCpIKaHusl, CIIPpaBOYHbIE TOCOOUS, pecypchl HTepHEeTa),
AHAJIM3UPOBATH I/IH(I)OpMaHI/IIO Ppa3iIMYHbIX BUAOB U q)OpM npeaACTaBJICHUA, KPUTUYCCKU OLICHUBATH eé OOCTOBEPHOCTDH U HEIIPOTUBOPECUNBOCTD,

(hopMyIIMpOBaTh 3aMIPOCHI U MPUMEHSITh Pa3IMYHbIC METO/IBI IIPH TIOUCKE U 0TOOpe MHpOPMAITIH, HEOOXOAUMOM [T BEIIOTHEHHS YUeOHBIX 33714 OTPEAeTIEHHOTO THIIA;

MPHOOPETATh OTBIT KCIIOJIE30BaHUS HHPOPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHIA U Pa3IMYHBIX TOUCKOBBIX CHCTEM;

CaMOCTOSITETIbHO BEIOMPATH ONTHUMANIbHYIO (POpMY TIpencTaBieHus HHPopMaIiu (CXeMbl, TpaQuKH, THarpaMMbl, TAOIUIIB], PUCYHKH U JIPYTHE);

WCIIOJIb30BaTh HAYYHBIHN S3bIK B KAYECTBE CPEJNICTBA MPH pabdOTe ¢ XMMHUYECKOW HH(POpMALIUEH: MPUMEHATh MEXIPEAMETHbIC ((PU3MUECKUE U MaTeMaTHYECKUE) 3HAKH U
CUMBOITBL, (hOPMYJTbI, A00pPEBHATYPHI, HOMEHKIIATYPY;

MCIOJIb30BaTh U IPEOOPA30BBIBATH 3HAKOBO-CUMBOJUYECKHE CPECTBA HATJISTHOCTH.

OByajieHUe YHUBEPCAIbHBIMH KOMMYHUKATHBHBIMU JA€iiCTBHSIMU:

3a/laBaTh BOIPOCHI M0 CYIIECTBY OOCYKIaeMOW TEMbl B XOJ€ JIUAlIOra /WK JUCKYCCHH, BHICKAa3bIBaTh WACH, (JOPMYJIUPOBATH CBOW MPEIIOKEHUS OTHOCHUTEIHHO
BBITIOJIHEHUSI IPEITIOKEHHOM 3a/1a4u;



BEICTYNaTh C MpPE3CHTAUCH PEe3yJbTaTOB IO3HABATEIBHOW JEATEIHHOCTH, IOJNYYCHHBIX CAMOCTOSTEIIEHO WJIM COBMECTHO CO CBEPCTHHKAMH IPH BBIMOJHEHUU
XUMHYECKOTO SKCIIEPUMEHTa, MPaKTUYCCKOW pa0OThI MO MCCICIOBAHUIO CBONCTB M3y4aeMBbIX BEIECTB, pPeaiu3allii y4eOHOTO MpoeKkTa u (OPMYJIHUPOBATH BBIBOJBI IO
pe3yibTaTaM NpoBeIEHHBIX HCCIIEA0BAHUN MyTEM COTIIACOBAHMS MTO3HIINI B X0/1e 00CYKJICHHS U 0OMeHa MHCHUSIMH.

ORiajieHHe YHUBEPCAIBLHBIMH PETYJSITHBHBIMH JIICTBUAMU:

CaMOCTOSITEIBHO TUIAHUPOBATh U OCYIIECTBIATh CBOKO MO3HABATEILHYIO ACATEIBHOCTH, ONpeneisas e€ Lenu W 3ajJa4d, KOHTPOJIUPOBATh U MO0 Mepe HEOOXOTUMOCTH
KOPPEKTUPOBATh IPe/jIaraeMblii aITOPUTM JASHCTBUN MPH BHIIOJTHEHUN YI€OHBIX M UCCIIEOBATENbCKHX 3a/1a4, BRIOMpaTh Hauboee 3(h(eKTHBHBIN cloco0 MX pelIeHus ¢
y4€TOM IMONTyYCHHs] HOBBIX 3HAHUI O BENIECTBAX U XMMUYECKUX PEAKIIUAX; OCYIMIECTBISITh CAMOKOHTPOIb CBOCH JEATEIILHOCTH HA OCHOBE CAMOAHAIIN3a H CAMOOIICHKH.

INPEIMETHBIE PE3YJIbTATHI

[IpenmeTtHbIe pe3yabTaThl OCBOCHUS Kypca «O01ast 1 HEOpraHN4ecKask XUMHA» OTPasKaroT:

c(OPMHPOBAHHOCTD MPEACTABICHUI: O XWMHUYECKOW COCTABISIOIIEH €CTECTBEHHO-HAyYHOH KapTHHBI MHpa, POIM XMMHUH B TO3HAHWHU SIBICHUHA NPUPOABI, B
(hopMHpPOBaHUY MBILIUICHHUS U KYJIBTYpBI IUYHOCTH, €€ QYHKIIMOHAIEHON IPaMOTHOCTH, HEOOXOJUMOM ISl PEHICHUS MPAKTUYECKUX 337a4 1 SKOJIOTHIECKH 0O0CHOBAHHOTO
OTHOILEHUS K CBOEMY 30POBBIO U IIPUPOJHOM CpPEcE;

BJIQJICHUE CUCTEMOW XMMHYECKHX 3HAHHH, KOTOpas BKIKOYACT: OCHOBOIMOJIATAIONINE MOHATHS (XUMUYECKHUI SIEMEHT, aTOM, U30TOII, S-, P-, d- AIEKTPOHHBIC OpOUTAIN
aTOMOB, HWOH, MOJIEKyJla, MOJIb, MOJISIpPHBIH OOBEM, BaJCHTHOCTb, 3JEKTPOOTPHULATEIHLHOCTh, CTENEHb OKUCICHHS, XHMHYECKas CB3b (KOBaJCHTHAs, WOHHAs,
METaJUIM4ECKasi, BOJOPOAHAs), KPUCTAIIMUECKAsl PEeIlETKa, TUIBl XMMUYECKUX PEaKLHUH, PacTBOP, SIEKTPOIUTHI, HEIJIEKTPOJIMTHI, AIEKTPOIUTHUYECKAs TUCCOLMALNS,
OKHCIIUTENb, BOCCTAHOBUTENb, CKOPOCTh XUMHUYECKOW PEaKLUH, XUMUYECKOE PaBHOBECHE); TEOPUU U 3aKOHBI (TCOPHS IEKTPOIUTHUECKON AUCCOLMALINH, IePUOINYECKUN
3akoH /J[. M. MenneneeBa, 3aKOH COXpaHEHHMsS MacChl BEIIECTB, 3aKOH COXpPaHEHHMS M TPEBpAIllEHUs HSHEPrHMM IMpPU XUMHUYECKUX pEeakKlUsAX), 3aKOHOMEPHOCTH,
CHUMBOJINYECKHN SI3bIK XUMHHW, MUPOBO33PEHYECKUE 3HAHUS, JISKAIIMe B OCHOBE MOHUMAHUS MPUUYMHHOCTH M CHCTEMHOCTHM XMMHYECKUX SIBICHUH, (pakTomormyeckue
CBEZICHUS O CBOICTBAaX, COCTABE, ITOJYUCHNUH U O€30I1aCHOM HCIIOIb30BAHUHN BAKHEHUIINX HEOPraHMYECKHUX BELIECTB B OBITY U MPAKTUYECKOH JEeSITEIbHOCTH YEJIOBEKa;

c(OpMHUPOBAHHOCTh YMEHHH BBISBIIATH XapaKTEPHbIC TPU3HAKH MTOHATHUH, YCTaHABIMBATH MX B3aHMMOCBSI3b, UCIIOJIL30BATh COOTBETCTBYIOIIUE MOHSATHS MPU OMUCAHUH
HEOPraHWYECKUX BEIIECTB U UX NPEBPALCHUM;

c(OpPMHUPOBAHHOCTh YMEHHUI HCIOJIB30BATh XUMHUYECKYIO CHMBOJMKY JAJISI COCTaBJICHHUS ()OPMYJ BELIECTB M YPaBHEHMH XMMHUYECKUX PEAKIHH, CHCTEMAaTHYECKYIO
HoMeHknatypy (IUPAC) u TpuBnanbHble Ha3BaHUS OTAEIBHBIX HEOPIaHWYECKUX BEIIECTB (yrapHbIN a3, yIIIEKUCIIBIA ra3, aMMHaK, TalléHasi U3BeCTh, HeraléHasi U3BECTh,
MUTHEBas COAa, MUPUT U IPyTHE);

c(OpPMHUPOBAHHOCTh YMEHHUH ONpEAETATh BaJCHTHOCTh U CTENEHb OKHCICHUS XUMHUYECKHX 3JIEMEHTOB B COCTUHEHUSIX Pa3IMYHOIO COCTaBa, BUJ XUMHUYECKOH CBSI3H
(xoBasyieHTHasl, MOHHAsA, METAJUIMYECKas, BOAOPOJAHAs) B COCIUHEHHUSX, THUI KPUCTAUTMYECKOW PEIIETKHM KOHKPETHOTrO BellecTBa (aTOMHAs, MOJIEKYJISIpHas, WOHHAs,
MeTaJlJINuecKas), XapakTep Cpelibl B BOAHBIX PACTBOPAaX HEOPTaHMUECKUX COeINHEHHI;

c(OpPMHUPOBAHHOCTh YMEHHI yCTaHABIMBATH MPUHAJIC)KHOCTh HEOPraHUYECKUX BEIECTB MO MX COCTaBY K OMpEACiIEHHOMY KJacCy/TpymIle coeluHEHHH (TMpOoCThie
BEIIECTBA — METAJUIbl U HEMETAJUIbI, OKCHIbI, OCHOBAHUS, KUCIIOTHI, aM(OTEpHBIE THAPOKCH/IBI, COJIN);

c(OpMHPOBAHHOCTh YMEHHH PAacCKpbIBaTh CMBICH mepuoandeckoro 3akona J[. M. MenaeneeBa U AEMOHCTPUPOBATH €r0 CHCTEMATU3UPYIOILYI0, OOBSCHUTEIBHYIO H
MPOTHOCTHYECKYIO (DYHKIINH;

c(OPMHPOBAHHOCTb YMEHUH XapaKTEpPH30BaTh JJEKTPOHHOE CTPOCHHME aTOMOB XHMMHUYECKUX 3JeMeHTOB 1—4 mepuonoB Ilepmommueckoll cUCTEMBI XMMHUYECKHX
anemenToB Jl. Y. MenneneeBa, UCIONB3ysl MOHATHS «S-, P-, U-3JIEKTPOHHbIE OpOUTAINY», «IHEPTETHYECKUE YPOBHU», OOBACHATH 3aKOHOMEPHOCTH W3MEHEHHSI CBOMCTB
XUMUYECKHX 3JIEMEHTOB U UX COCIMHEHUH 110 IepruoaaM U rpynnam Ilepuoanyeckoil cucteMsl XuMudeckux aieMeHToB J1. 1. Menneneesa;

c(hOpMHPOBAaHHOCTh YMEHHH XapaKTepu3oBaTh (OMUCHIBATh) OONIME XWMHUYECKHE CBOWCTBA HEOPTaHWYECKHMX BEIIECTB pPa3IMYHBIX KIACCOB, IOATBEPXKAATh
CYILLIECTBOBAHUE T€HETUUECKOM CBSI3M MEXAY HEOPraHMUECKUMHU BEIIECTBAMU C TIOMOLIbI0 YPABHEHUH COOTBETCTBYIOIIMX XUMUYECKHUX pEaKLni;

c(OpPMHUPOBAHHOCTh YMEHUs KIIacCU(UIMPOBATh XUMHUYECKHE PEAKIMU 0 Pa3IMYHBIM MPHU3HAKaM (YHCIYy U COCTaBy pPEeardpyrolIMX BEIIECTB, TEINIOBOMY 3ddekty
peaxIum, N3MEHEHHUIO CTETIEHEH OKUCICHNS DIEMEHTOB, 00PATHUMOCTH PEAKIINH, YIACTHIO KaTaan3aTopa);



c(hOpMHUPOBAHHOCTh YMEHHUM COCTaBIATh YPABHEHUS PEAKIIMIA PAa3IMYHBIX THIIOB, MTOJHBIC M COKPANIEHHBIC YPaBHEHHS PEAKIIMii HOHHOTO OOMEHA, YUUTHIBAs YCIOBHS,
MIPU KOTOPBIX 3TH PEAKUUU UAYT JO KOHIIA;

c(hOpMHUPOBAHHOCTh YMEHHI MPOBOIUTH PEAKIMH, ITOATBEPIKIAIONINE KaYeCTBEHHBIH COCTaB PAa3IMYHBIX HEOPTaHWYECKHX BEIIECTB, PACIO3HABATH OMBITHBIM IyTEM
HOHBIL, IPUCYTCTBYIOLIUE B BOJHBIX PACTBOPAX HEOPraHUUECKUX BEILIECTB;

c(OpMHPOBAHHOCTH YMEHHH PACKPBIBATh CYLIHOCTb OKUCIUTENFHO-BOCCTAHOBUTENLHBIX PEAKLIMII TOCPEICTBOM COCTABJICHHS SJIEKTPOHHOTO OalaHCca 3TUX PEeaKLuii;

c(hOpMHUPOBAHHOCTh YMEHHH OOBSACHATH 3aBUCHMOCTH CKOPOCTH XMMHYECKOW PEaKIHW OT Pa3iINYHBIX (PAKTOPOB; XapakTep CMEMICHHsS XMMHYECKOTO PaBHOBECHS B
3aBUCUMOCTH OT BHEITHETo Bo3aciicTBus (mpunmui Jle [llaTense);

c(OpMHPOBAHHOCTh YMEHHUH XapaKTepHU30BaTh XUMHUYECKHE IMPOLECCHI, JISKAIIHEe B OCHOBE MPOMBIIIJICHHOTO MOJIYYEHUs] CEPHOM KHCIOTHl, aMMHaKa, a TaKKe
c(hOpMUPOBAHHOCTh NPEACTABICHHUI 00 OOIIMX HAYYHBIX MPUHIIUAIIAX U IKOJOTHYECKUX MPOOIeMaX XUMHIECKOTO MPOU3BO/ICTBA;

c(hOpMHUPOBAaHHOCTh YMEHWH MPOBOJUTH BBIYHCICHHUS C HWCIOJIH30BAaHHEM ITOHATHS «MaccoBas JOJIA BEIIecTBa B PAacTBOPE», OOBEMHBIX OTHOIIEHHWHA Ta30B INPHU
XUMUYECKHUX PEaKIMsX, MacChl BEUIECTBA WM 00BbEMA ra30B MO W3BECTHOMY KOJHMYECTBY BEIECTBA, MACCe MM OOBEMY OJHOTO M3 YYacCTBYIOIIMX B PEAKLUH BELICCTB,
TETIoBOTo ((eKTa peakiuy Ha OCHOBE 3aKOHOB COXPAaHEHHUsI MacChl BEIIECTB, IPEBPAIICHUS U COXPAHEHUs SHEPTUH;

c(hOpMHUPOBaHHOCTH YMEHHN COOIIOATH IMpaBUIIa MTOJIB30BAHUS XUMHUYECKOW TOCYI0N U TAOOPAaTOPHBIM 00OPYIOBaHUEM, a TAKXKe MpaBUiIa OOpaIeHHsI C BEIIeCTBAMHU
B COOTBETCTBHH C MHCTPYKIHSMH TIO BHITIOTHEHUIO JTa00PATOPHBIX XUMHUYECKUX OTIBITOB;

c(OpMHPOBAHHOCTh YMEHUH IJIAHUPOBATH W BBIMIOJIHATH XUMHUUECKUH SKCIIEPUMEHT (pa3ioKeHHe MepOKCHIa BOAOPOAa B MPUCYTCTBUH KaTalM3aTopa, ONpeecHue
CpeIsl pacTBOPOB BEIIECTB C IMOMOIIBI0 YHHUBEPCATHHOTO MHINKATOPA, BIUSHUE PA3NUYHBIX (PAaKTOPOB HA CKOPOCTh XUMHUYECKON PEaKIMH, PEakIMi MOHHOTO OOMEHa,
KauyeCTBEHHBIE PEaKliu Ha Cylb(aT-, KapOoHAT- U XJIOPUI-aHUOHBI, HA KATHOH aMMOHHUS, pPellIeHrne SKCIIEPUMEHTAIBHBIX 3aa4 1Mo TeMaM «Metamiby u «Hemeramnsn»y) B
COOTBETCTBHM C TPAaBWJIAMH TEXHUKH OE30MAaCHOCTH TMPH OOpallleHHH C BEIeCTBaMU M JabopaTopHBIM O0OPYAOBAaHHEM, MPEACTABIATH PE3YIbTAThl XUMHYECKOTO
9KCIEpUMEHTa B (hOpMe 3alliCH YPaBHEHUH COOTBETCTBYIOIINX PEaKIWi U (POPMYJIMPOBATH BBIBOJIBI HA OCHOBE ITHX PE3YJIbTATOB;

c(hOpMHUPOBaHHOCTh YMEHHUH KPUTHYECKH aHAIM3UPOBATh XUMHUYECKYIO WH(GOPMAIINIO, MONyIaeMy M3 Pa3HBIX MCTOYHHKOB (CPEICTBAa MAacCOBOW KOMMYHHUKAIIWH,
WHTepHeT U Ipyrux);

c(OpMHUPOBAHHOCTh YMEHHI COOJIOAATh MpaBHia IKOJOTHYECKH IIeJIeCO00pa3HOTrO TMOBENEHHUS B OBITY M TPYIOBOH JESITEIBHOCTH B IENAX COXPAaHEHHS CBOETO
3I0POBBSI U OKPY>KaOIIEH MPUPOJHON Cpelibl, OCO3HABATH OMACHOCTh BO3JCHCTBUS HA >KUBBIC OPraHU3Mbl ONPEICIEHHBIX BELIECTB, MOHMMAs cMbica nokazarens [T1K,
TIOSICHATH Ha MPUMeEPax CIOcOObl YMEHBIICHHUS U MPEIOTBPAIICHHUS X BPEIHOTO BO3/ICHCTBHUS Ha OPTaHU3M YEIIOBEKa;

JUIsT OOYYaIOIIUXCSl C OTPAHUYEHHBIMH BO3MOXKHOCTSIMU 3/IOPOBbS: YMEHHE MPUMEHITh 3HAHUS 00 OCHOBHBIX JIOCTYIHBIX METOJaX MO3HAHUS BEIIECTB U XUMHUYCCKUX
SIBJICHUM;

JUTSL CTIETIBIX W CITA0O0BUSAIINX 00YYAIOIINXCS: YMEHHE UCIION30BaTh PelbeHO-TOUEUHYI0 crucTeMy 000o3HaueHu# JI. bpaiins s 3anucu XuMudeckux GopMy.
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KosunuyecTBO Yacos

DJ1eKTPOHHBIE

Ne Tema ypoka Hata Nuauxaropsl ®I' uudposBbie
/o Beero KonTpoabnel( IlpakTnyeck| HU3Y'e 06pa3oBaTeNbHbIE
padoThI ue padoThl HUA pecypebi

1 | XuMu4ecKuii 31eMeHT. ATOM. 1 BcemoMHUTE U MPUMEHUTH cooTBeTCTBYIOIMe | https://resh.edu.ru/
DeKkTpoHHAas KOHPHUTYpaIHsi aTOMOB €CTECTBEHHOHAYYHBIC 3HAHUS. BBISBISITH http:/alhimik.ru

CBSI3b MKy IPOYMTAHHBIM M cCOBpeMeHHo#l | https://iu.ru/video-lessons
PeaIbHOCTHIO

2 | IlepmoguuecKuii 3aK0H U 1 AHaITU3UPOBATh, MHTEPIPETHPOBATE qaHubie | https://resh.edu.ru/
[epromuyeckas cucteMa XUMHYECKHX U JIeNaTh COOTBETCTBYIOIINE BBIBOBI. http:/alhimik.ru
anementoB JI. Y. MenneneeBa, ux BcnomHnTh M IpuMeHUTH cooTBeTcTBYyomme | https://iu.ru/video-lessons
CBSI3b C COBPEMEHHOH TeopHeil €CTECTBEHHO-HAay4HbIE 3HaHUA. [IpeasioxuTsb
CTPOCHHUS aTOMOB 0OBSCHUTEIIHHBIC TUIIOTE3BI.

3 | BakOHOMEpPHOCTH M3MEHEeH s CBOicTB | 1 AHanu3upoBath, HHTEpHpETUpOBaTh nanubie | https://resh.edu.ru/
XUMHYECKHUX DIIEMEHTOB U UX U JieJIaTh COOTBETCTBYIOIIUE BHIBOJIBI. http:/alhimik.ru
COCJIMHEHH TIO TPYIIIaM U MEPUOJIaM. BcnomHnTh M puMeHUTH cooTBeTcTBYyomme | https://iu.ru/video-lessons
3HayeHHE MEPHOTHYCCKOr0 3aKOHA 1 €CTECTBEHHO-HAy4HbIe 3HaHUs. [IpeioxuTh
CHCTEMbI XUMHYECKHUX 3eMeHToB J[. 1. OOBSCHUTEIIBHBIC TUITOTE3BI.

MeHjieneeBa B pa3sBUTUN HAYKU

4 | Ctpoenue BernecTBa. XUMHUIECKas 1 IpemtokuTh CrIoco6 HAyYHOTO https://resh.edu.ru/

CBSI3b, €€ BUBL, MEXaHU3MbI MCCIIeIOBaHUS TAHHOTO BOMIPOCA. http:/alhimik.ru
00pa3oBaHMs KOBAJICHTHOU CBSI3H. PacniozHaBath, NCIIONB30BAThH U CO3/1aBaTh https://iu.ru/video-lessons
BomoposHasi CBsi3b 00BSICHUTEIIbHBIC MOJICITH U ITPECTABICHHUSL.

5 | BajeHTHOCTS. 1 OOBscHEHNE YCTPONCTBA U MTPHUHITKIIA https://resh.edu.ru/
DneKkTpooTpunaTeNnbHOCTh. CTeeHb paboThI ¢ XUMHUYECKHM 000PYI0BaHHEM http:/alhimik.ru
OKHCIIeHHs1. BerecTBa MOJICKyYJIIPHOTO https://iu.ru/video-lessons
Y HEMOJICKYJISIPHOTO CTPOCHHS

6 | [loHsATHE O TUCTIEPCHBIX CUCTEMAX. 1 OueHnBaTh HAyYHBIE APTYMEHTHI U https://resh.edu.ru/
UcTrHHBIE ¥ KOJIOUIHBIE PACTBOPHL. JIOKa3aTeNIbCTBA M3 Pa3au4HbIX ncTrouHukoB | http:/alhimik.ru
MaccoBas 107151 BEeIIECTBa B paCTBOPE (Hampumep, razera, HHTEPHET, KypHAJIbI). https://iu.ru/video-lessons

7 | Knaccudukanus 1 HOMEHKIIaTypa 1 OrieHMBATh HAYYHBIC apPTYMEHTBI U https://resh.edu.ru/
HEOPraHMYeCKUX COCTUHEHHH. JI0Ka3aTeNbCTBA M3 Pa3IM4YHbIX ncTouHukoB | http:/alhimik.ru
I'enernyeckasi CBsI3b HEOPraHUUECKUX (Hampumep, razera, HHTEPHET, KypHAJIbI). https://iu.ru/video-lessons
BEIIIECTB, PA3JIMYHBIX KJIACCOB

8 | Kiaccudukanust xumuueckux peakimii | 1 Ipeobpaszosats oaHy hopmy npencrasienus | https://resh.edu.ru/

B HeOpl"aHH‘IeCKOﬁ n OpFaHH‘{eCKOﬁ
XHMUH. 3aKOH COXpaHCHUA MACChI

JaHHBIX B ApyTylo. Pasnnyare BOpockl,
KOTOpBIE BO3MOKHO €CTECTBEHHOHAYYHO

http:/alhimik.ru
https://iu.ru/video-lessons




BEIIIECTB; 3aKOH COXPAaHEHUS U
MIPEBPAIICHAS YHEPTUH TIPH
XUMUYECKUX PEaKIUIX

HUCCIIEN0BATE.

9 | Ckopoctb peakuuu. O6paTumble [loHnMAaTh CMBICTIOBYIO CTPYKTYpPY TEKCTa https://resh.edu.ru/

peaxyy. XUMHUYECKOE paBHOBECHE (ompenensTh TeMy, TIaBHYIO MBICIB/UIIEIO, http:/alhimik.ru
Ha3HA4YEHUE TEKCTA) https://iu.ru/video-lessons

10 | [IpakTuueckas padora Ne 1. «Bnusuue [ToHMMATH CMBICIIOBYIO CTPYKTYPY TEKCTa https://resh.edu.ru/
pasIMIHBIX (paKTOPOB HA CKOPOCTh (ompenensiTh TeMy, IIAaBHYHO MBICIB/HICHO, http:/alhimik.ru
XUMUYECKOH peakinmy Ha3HAYEHHUE TEKCTa). BCIOMHUTE U https://iu.ru/video-lessons

OPUMEHUTH COOTBETCTBYIOIINE
€CTECTBEHHOHAYYHbIC 3HAHHUS

11 | DaeKTpoJUTHYECKAs UCCOLHAIIUSL. ITpeob6paszosars oany hopmy npencrasienus | https://resh.edu.ru/
IToHsiTHE O BOIOPOIHOM MTOKa3aTese JIaHHBIX B Apyryio. Mcmosap30BaTh http:/alhimik.ru
(pH) pactBopa. Peakiin HOHHOTO MH()OPMAIIMIO U3 TEKCTA IS PEILICHUS https://iu.ru/video-lessons
obOmeHa. ['uaponu3 opraHM4ecKux u HPaKTUYECKOH 3aa4uu
HEOPTraHUYECKUX BEIECTB

12 | OKUCAUTETLHO-BOCCTAHOBUTEIBHBIC Hcnonp3oBath uHbopMaImio u3 Tekcra it | https://resh.edu.ru/
peakiun. [ToHsATHE 00 3JEKTPOIU3E pELICHUS IPAKTHYECKON 3a1auu. http:/alhimik.ru
pAacIIaBOB M PacTBOPOB COJeH IIpeobpazosaTs oauy hopmy npeacrasiaenus | https://iu.ru/video-lessons

JIaHHBIX B IPYTYIO

13 | KoHTponbsHast paboTa 1o pazuerny BcnomuuTh M mpuMeHUTH cooTBeTcTBYyrOmme | https://resh.edu.ru/

«TeopeTnvecKkre OCHOBBI XMMHI» €CTEeCTBEHHOHAYYHbIE 3HaHHs. [[oHUMATh http:/alhimik.ru
CMBICJIOBYIO CTPYKTYpY TekcTa (ompenensats | https://iu.ru/video-lessons
TeMy, TJIaBHYIO MBICJIb/HJICI0, HA3HAYCHHE
TEKCTa)

14 | MeTamisl, UX TOJOKEHUE B BbISBISATH CBSI3b MKy TPOUUTAHHBIM U https://resh.edu.ru/
[Neproanveckoit cucreMe XUMHIECKUX COBPEMEHHO# PeabHOCTHIO. http:/alhimik.ru
snmementos JI. 1. Meneneesa u https://iu.ru/video-lessons
O0COOCHHOCTH CTPOCHHSI aTOMOB.

O6mme GuznyecKkrue CBONCTBA
METaJJIOB

15 | CnnaBbl METaIOB. [TpeobpaszoBars oxHy Gopmy npencrasienus | https://resh.edu.ru/
ONEeKTPOXUMUYECKHUI psilt JaHHBIX B ApYyTylo. Pasznnyare BOpockl, http:/alhimik.ru
HaINpsHDKEHUH METaJIOB KOTOPBIE BO3MOXHO €CTECTBEHHOHAYYHO https://iu.ru/video-lessons

HCCIIeI0BATh.
16 | XuMu4eckre CBOMCTBA BaXKHEHUIITHX AHaTU3UpOBaTh, MHTEPIPETHPOBATE qaHubie | https://resh.edu.ru/

METaIIJIOB (HATPUil, Kalluil, KaJbIUi,
MarHui, allOMUHHAN) U UX COeTUHEHUI

" ACJIaTh COOTBECTCTBYIOIINEC BBIBO/IBI.
Bcnomuuts u OPUMCHUTH COOTBCTCTBYIOIIUC

http:/alhimik.ru
https://iu.ru/video-lessons




C€CTCCTBCHHOHAYYHBIC 3HAHM.

17 | XuMudeckre cBOMCTBA XpoMa, MEITH U IIpeobpazosaTh oxHy hopmy npeacrasinenus | https://resh.edu.ru/
UX COEIMHEHHI JaHHBIX B APYTy0. PasindaTh BOIIPOCHI, http:/alhimik.ru
KOTOPBIC BO3MOXHO €CTECTBEHHOHAYYHO https://iu.ru/video-lessons
HCCIICIOBATb.
18 | XuMuueckue cBOMCTBA IUHKA, XKeJie3a IIpeobpazosath oaHy hopmy npeacrasiaenus | https://resh.edu.ru/
U UX COCTUHEHUI JaHHBIX B APYyTyl0. Paznnyate BOMpPOCHI, http:/alhimik.ru
KOTOPBIE BO3MO)KHO €CTECTBEHHOHAYYHO https://iu.ru/video-lessons
HCCIICIOBATh.

19 | IlpakTrueckas pabora Ne 2. "Pemrenue ITpeobpaszosats oaHy hopmy npencrasienus | https://resh.edu.ru/
9KCIEPUMEHTAILHBIX 3a71ad 10 TeMe JAHHBIX B APYyTYl0. Paznnvares BOMpPOCHI, http:/alhimik.ru
«MeTamib»" KOTOPBIE BO3MOXKHO €CTECTBEHHOHAYYHO https://iu.ru/video-lessons

HCCIIE/IOBATb.

20 | Hemerasuisl, UX MOJIOKEHHE B ITpeob6paszosats oaHy hopmy npencrasienus | https://resh.edu.ru/
IeproanYECcKOi CHCTEME XUMUIECKUX JIAHHBIX B IPYTy0. PasindaTh BOIIPOCHI, http:/alhimik.ru
anementoB JI. . Menneneera u KOTOPbIE BO3MOYKHO €CTECTBCHHOHAYYHO https://iu.ru/video-lessons
0COOCHHOCTHU CTPOCHUSI aTOMOB HCCIIE/IOBATb.

21 | dusnyecKue CBOMCTBA HEMETAJLIOB. BBISBIATH CBSI3b MKy TPOUUTAHHBIM U https://resh.edu.ru/
AtoTponus HeMeTaIuIoB (Ha IpHIMepe COBPEMEHHOM PeabHOCTHIO. http:/alhimik.ru
KUCIIOpo/ia, cephl, hocopa u https://iu.ru/video-lessons
yraeposia)

22 | XuMu4ecKre CBOMCTBA TajlOreHOB, IIpeobpazosats oaHy hopmy npeacrasinenus | https://resh.edu.ru/

Cephl U X COCTUHEHUH JAHHBIX B JPYyTyl0. Pa3znnvares BOMPOCHI, http:/alhimik.ru
KOTOPBIE BO3MOXKHO €CTECTBEHHOHAYYHO https://iu.ru/video-lessons
HCCIIE/IOBATb.

23 | XuMHYecKHe CBOMCTBA a30Ta, BBISIBIATE CBSI3b MEXKTY TIPOYUTAHHBIM U https://resh.edu.ru/
tdocthopa u ux coeuHEeHAN COBpPEMEHHOH peallbHOCTHIO. http:/alhimik.ru

24 | XuMudeckre CBOIMCTBa yriepo/a, [peobpaszoBats oany hopmy npencrasienus | https://resh.edu.ru/
KPEMHHS M UX COEMHEHHN JIAHHBIX B JIPYyTyl0. Pa3nnvars BOMPOCHI, http:/alhimik.ru

KOTOPBIC BO3MOXHO €CTECTBEHHOHAYYHO https://iu.ru/video-lessons
MCCIIEIOBATh.
25 | IlpumeHeHne BaXKHEHIINX HEMETAIIIIOB [peobpaszosats oany popmy npencrasienus | https://resh.edu.ru/
Y UX COCTUHEHUI JaHHBIX B APYTylo. Pa3nnyare BONpockl, http:/alhimik.ru
KOTOPBIE BO3MOXHO €CTECTBEHHOHAYYHO https://iu.ru/video-lessons
MCCIIeI0BATh.
26 | O6oOIIIEeHHE U CHCTEMATH3AIINS IIpeobpazosaTs oxHy hopmy npeacrasiaenus | https://resh.edu.ru/

3HaHUH 110 TeMe «HeMeTamabsy.
Brruucienus no ypaBHEeHUSIM

JaHHBIX B APYyTylo. Pa3nnyate BONPOCHI,
KOTOpBIE BO3MOYKHO €CTECTBEHHOHAYYHO

http:/alhimik.ru




XHMHUYECKUX pPeakiuii 1
TEPMOXHMHYECKUE PACTETHI

HUCCIIEN0BATE.

https://iu.ru/video-lessons

27 | Tlpaxtuueckas pabora Ne 3. «Pemenne | 1 ITpeobpaszosats oaHy hopmy npencrasienus | https://resh.edu.ru/
9KCIEPUMEHTANBHBIX 3a71ad 10 TeMe JaHHBIX B APYyTyl0. Paznnyate BOMpPOCHI, http:/alhimik.ru
"Hemertamnr"» KOTOPBIC BO3MOXHO €CTECCTBEHHOHAYYHO https://iu.ru/video-lessons

HCCIIEI0BATb.

28 | KonrponbHas paboTta 1mo reMam 1 IIpeobpazosath oaHy hopmy npeacrasinenus | https://resh.edu.ru/

«Mertamnsi» n «Hemeramisn JIAHHBIX B IPYTy0. PasindaTh BOIIPOCHI, http:/alhimik.ru
KOTOPBIC BO3MOXHO €CTECTBEHHOHAYYHO https://iu.ru/video-lessons
HCCIICIOBATh.

29 | Heopranudeckue ¥ OpraHUYECKHE 1 IIpeobpazosaTs oaHy hopmy npeacrasiaenus | https://resh.edu.ru/
KucnoThl. Heopranuueckue u JIAHHBIX B IPYTyI0. PasindaTh BOIIPOCHI, http:/alhimik.ru
OpraHUYECKUE OCHOBAHUS KOTOpPBIE BO3MOXHO €CTECTBEHHOHAYYHO https://iu.ru/video-lessons

UCCIICI0BATh.

30 | AmdoTepHbIC HEOPraHUYECKHE 1 ITpeob6paszosats oaHy hopmy npencrasienus | https://resh.edu.ru/
OpraHUYECKUE COCTMHEHHUSL. JAHHBIX B APYyTYl0. Paznnvars BOMpPOCHI, http:/alhimik.ru
I'eHeTHueckast CBA3b HEOPTraHUYCCKUX KOTOpPBIE BO3MOXHO €CTECTBEHHOHAYYHO https://iu.ru/video-lessons
Y OPTaHUYECKHUX BEILECCTB HCCIIE/IOBATb.

31 | Posb XMMHUH B 00€CTIEYCHUN 1 BBISBIATE CBSI3b MEXKTY TIPOYUTAHHBIM U https://resh.edu.ru/
9KOJIOTUUECKOH, SJHEPreTHIECKON 1 COBPEMEHHOM PeabHOCTHIO. http:/alhimik.ru
NHIIEBOW 0€30MaCHOCTH, Pa3BUTHH https://iu.ru/video-lessons
ME/IMIIHHBI

32 | TlpencraBneHust 00 OOIIMX HAYYHBIX 1 AHaTU3UPOBaTh, MHTEPIPETUPOBATE qaHHbie | https://resh.edu.ru/
HPHUHITUIIAX TPOMBIIIIIEHHOTO U JIeNIaTh COOTBETCTBYIOIIHE BHIBOJIBI. http:/alhimik.ru
MOJYYEHUS BAXKHEUIIINX BEIIECTB BcnomunTh M ipuMeHuTh cootBeTcTByomme | https://iu.ru/video-lessons

€CTECTBEHHO-HAYYHbIC 3HAHUSI.

33 | UenoBek B MHUpPE BEILECTB U 1 BbISBIATH CBSI3b MEXK/TY TPOUUTAHHBIM U https://resh.edu.ru/
MaTepHajoB COBpPEMEHHOH peaslbHOCTHIO. http:/alhimik.ru

34 | Xumus 1 3710pOBbE YEJIOBEKA 1 BbIABIATH CBSI3b MEXK/Y TPOUUTAHHBIM U https://resh.edu.ru/

COBPEMEHHOU PeabHOCThIO. http:/alhimik.ru
https://iu.ru/video-lessons
OBILIEE KOJIMYECTBO YACOB IT10 34

[NPOIT'PAMME




MPOBEPSIEMBIE TPEBOBAHUS K PE3YJIbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJBHOM ITPOI' PAMMBI

Kox
MPOBEPAEMOro IIpoBepsieMble npeaMeTHbIE Pe3yJbTATHI 0CBOEHHSI OCHOBHOI1 00pa30BaTe/JbHOI MPOrpaMMbl CpeHero o01ero 06pazoBanus
pe3yJibTaTa
1 TeopeTnueckue OCHOBBI XUMUHU

Bragenmne cucteMoil XUMHYECKHX 3HAHUM, KOTOpas BKIIIOYAET: OCHOBOIIONIATAIONIME IMOHATHS (XMMHUYECKHH SJIEMEHT, aTOM, DJIEKTPOHHAs 000J0YKa
aroma, S-, p-, d-3JIeKTPOHHBIC OPOUTAI aTOMOB, HOH, MOJICKYJIA, BAICHTHOCTD, 3JIEKTPOOTPHIIATEIBHOCTD, CTEIICHb OKUCIICHHS, XUMHIECKAsl CBsI3b, MOJIb,
MOJIpHAsT Macca, MOJSPHBIA OOBEM, KpUCTAJUIMYECKas peII€TKa, THUMbl XWMHYECKUX peakuui (OKUCIUTENbHO-BOCCTAHOBUTEIbHBIC, 3K30- U

11 SHJIOTEPMHUYECKUE, PpEaKIUd HMOHHOTO OOMEHa), PAacTBOp, OJJIEKTPOJIMUTHI, HEIJIEKTPOJIHUTHI, 3JICKTPOJIUTHUYECKAas AUCCOLMAINS, OKHUCIIHTENb,
BOCCTaHOBHUTENb, CKOPOCTh XHMHUYECKOW pEaKIW{, XHMHUYECKOE pPaBHOBECHE); TEOPUH M 3aKOHBI (TEOpHS DIEKTPOIUTHYECKOW TUCCOIMAITUH,
[Mepronnueckuii 3akon .M. MenneneeBa, 3aKOH COXpaHEHHUsI MacChl), 3aKOHOMEPHOCTH, CUMBOJIMUECKHN S3bIK XUMHUH, (DAKTOIOTHYECKHE CBEICHUS O
CBOMCTBaxX, COCTaBe, MONTYUYCHUHU U O€30I1aCHOM HCIOJIb30BaHUY BaYKHEHIIINX HEOPTaHUYECKHX BEIECTB B OBITY U MPAKTUUECKOM AesSTeIbHOCTH YeI0BEKa
CdopMHUpOBaHHOCTh YMEHUH BBISBISATH XapaKTepPHBIE NMPU3HAKKA M B3aHMOCBS3b M3YyUEHHBIX MOHATHN, MPUMEHSTH COOTBETCTBYIOIINE TMOHSATHUS MPHU

1.2 ONMCAaHUU CTPOCHHUSI U CBOMCTB HEOPraHMYECKHX BEIIECTB M HX IMpPEBpallleHHH; BBIABIATH B3aUMOCBS3b XMMHWYECKHMX 3HAHUHM C TOHATUSAMHU U
MIPEJICTaBICHUSAMH IPYTHX €CTECTBEHHOHAYUHBIX MPEAMETOB

1.3 BiiageHrne OCHOBHBIMH METOaMH HAYYHOT'O IMO3HAHHMS BEIIECTB U XMMHUYCCKHX sIBJICHUN (HAOII0IEHHE, H3MEPCHHUE, IKCIICPUMEHT, MOJICTHPOBAHHIE)
ChopMupoBaHHOCT YMEHHH OINPENENATh BAICHTHOCTh M CTENEHb OKUCICHHS XMMUYECKHX DJIEMEHTOB B COCJMHEHUSIX Pa3IUYHOIO COCTaBa, BUJ

14 XUMHYECKOH CBs3M (KOBaJICHTHASI, MOHHAS, METAIUITMYECKasi, BOAOPOIAHAS) B COENMHEHUSIX, THIT KPUCTALUTMIECKON PEIIETKA KOHKPETHOTO BEIIECTBa
(aToMHas1, MOJIEKYIISIpHAs, HIOHHASL, METAJUTHYECKas )

15 CchopMupoBaHHOCTh YMEHUH ONPEACISITh XapaKkTep CPebl B BOJHBIX PACTBOPAX HEOPTaHUIECKUX COSAMHEHUH

16 CdopMHUpOBaHHOCTh YMEHUS KIACCH(UIIMPOBATH XUMHUYECKHAE PEAaKIMH TI0 Pa3IMYHBIM IPU3HAKaM (YUCIy W COCTaBy pPEarupyrollnX BEIIEeCTB,
TermnoBoMy 3 dekTy peakinu, N3MEHEHUIO CTENICHEH OKUCIICHHS DJIEMEHTOB, O0OpaTHMOCTH PEaKIMU, YIACTHIO KaTalu3aTopa)

17 CdopMHUpOBaHHOCTh YMEHHUU COCTABJISITh YPAaBHEHHUS PEaKIUMil pa3IHYHBIX THIIOB, MOJIHBIE W COKpAIEHHBIC YpaBHEHHs PEakIii HOHHOTO OOMeHa,
YYUTBIBAsI YCIIOBUS, ITPH KOTOPBIX 3TH PEaKIUU UAYT O KOHIIA

18 C(l)OpMI/IpOBaH“HOCTB YMEHHH MPOBOAMUTH PEAKIINH, MOATBEPKAAIOIINE Ka4eCTBEHHBIM COCTaB Pa3lMYHBIX HEOPTaHHMYECKHX BEIECTB, PacliO3HaBaTh
OTIBITHBIM MYTEM HOHBI, IPUCYTCTBYIOIINE B BOJIHBIX PACTBOPAX HEOPTAaHUYECKHUX BEIIECTB

19 C(bopMHpOBavHHocn) YMEHHI PacKpHIBATh CYITHOCTh OKHCIMTEIHHO-BOCCTAHOBUTENBHBIX PEAKIUN TTOCPEICTBOM COCTABJICHUS DJIEKTPOHHOTO OanaHca
STHX PEaKIHHA

1.10 CdhopMupoBaHHOCTh YMEHUH OOBSCHSTH 3aBUCHMOCTh CKOPOCTH XUMHUYECKON peakify OT pa3iInyHbIX (GaKkToOpoB

111 ChopMupoBaHHOCTh YMEHUH OOBSCHATH XapaKTep CMENICHUS XUMHUYECKOTO PaBHOBECHs B 3aBHCHMOCTH OT BHEIIHETO Bo3ziewcTBus (mpuHiMO Jle
[laTenbe)

2 OO0m1as 1 HeOpraHUYECKass XUMUS

21 ChopMupoBaHHOCT, YMEHHUH packpbiBaTh cMbIch llepuonmueckoro 3axona J[.MI. MeHnnmeneeBa W AEMOHCTPHUPOBATH €r0 CHCTEMATH3HPYIOLIYIO,
OOBSICHUTENBHYIO M IPOTHOCTHYECKYIO (DYHKIIUH

29 CdopMupoBaHHOCTh YMEHHUI XapaKTepHU30BaTh AJIEKTPOHHOE CTPOCHHE AaTOMOB XHMHYECKHX 31eMeHTOB 1—4 mepuonoB Ileproamueckoil crcTtemMbl

XUMHUYCCKUX OJICMCHTOB I[I/I MeH,Z[eJ'ICGBa, MCIIOJIb3ysl IOHATHS «S-, P-, d-BJ'IeKTpOHHLIG Op6I/ITaJ'II/I)>, «OQHCPICTUYICCKHUEC YPOBHUY, 00BICHATD




3aKOHOMEPHOCTH HM3MEHEHHUSI CBOMCTB XMMHYECKUX AJIEMEHTOB M MX COCAUWHEHUH 1Mo mepuoiam u rpynnam [lepuoanyueckoit cUCTEMBbl XUMHUYECKHUX
anemenToB JI.1. MenneneeBa

2.3

ChopMHUpOBaHHOCTh YMEHHWI XapaKTepu3oBaTh (OMUCHIBATH) OOIIME XUMHYECKUE CBONCTBA HEOPTraHMYECKUX BEIIECTB pPAa3JIMYHBIX KJIACCOB,
MOTBEPKIATh CYIIECTBOBAHNE T€HETHUUECKON CBSI3M MEXAY HEOPTaHMYECKUMH BEIIECTBAMH C ITOMOIIBIO YPAaBHEHUI COOTBETCTBYIONINX XUMUYECKHIX
peakiuin

2.4

ChopMHUpPOBAaHHOCTh YMECHHMI YCTAHABJIMBATH NPHUHAJICKHOCTh HEOPraHWMYECKUX BEIICCTB IO UX COCTaBY K OMNpenelnéHHOMY Kiaccy (Tpymre)
coeMHEeHHH (TIPOCThIe BEIECTBA — METAJUIBI M HEMETAJIbI, OKCH/IbI, OCHOBAaHUS, KICIOTHI, aM(OTepHBIE THAPOKCUIBI, COIIN)

2.5

ChopMHUpPOBAaHHOCTh YMEHHH KCIIOJIB30BATh XUMHUYCCKYI0 CUMBOJIMKY IS COCTaBICHHS (DOPMYJI BEIIESCTB W YPAaBHCHHMA XUMHYCCKHX PEAKIIHM,
cuctemarndeckyro HomeHkKIatypy (IUPAC) u TpuBHalibHBIC Ha3BaHUS OTICIIHHBIX HEOPTAHWYCCKUX BEIIECTB (YrapHbIH ra3, yrIICKUCIbINA ra3, aMMHaK,
raméHasi I3BeCTh, HEeraméHast U3BeCTb, MUTHhEBASI COJIA, IMPUT U APYTHUE)

2.6

ChopMHUpOBaHHOCTh YMEHHI XapaKTepu30BaTh (OMUCHIBATh) OOIIME XUMHYECKHE CBOMCTBA HEOPraHMYECKUX BEIIECTB Pa3IMYHBIX KJIACCOB,
IMOATBECPIKAATh CYHICCTBOBAHUC TeHEeTUYECKOH CBS3U MCKAY HCOPraHM4Y€CKMMHU BCUICCTBAMH C IMOMOIIBIO ypaBHeHI/Iﬁ COOTBCTCTBYIOIINX XUMHUUYCCKUX
peakiuit

2.7

ChopMupoBaHHOCTh YMEHUH TNIAHUPOBATH M BHIIOJIHATh XUMUYECKUH IKCTIEPUMEHT (pa3iioKeHUE MEPOKCHIa BOJOPOAA B MIPUCYTCTBUU KaTalu3aTopa,
oTpeJiesieHNe CpeAbl PacTBOPOB BEHIECTB C TMOMOIIBIO YHHBEPCAJIBHOTO WHAWKATOPA, BIMSHHE PAa3IUYHBIX (PAKTOPOB Ha CKOPOCTh XUMHUYECKON
peaKknuu, peakuuyd HOHHOTO OOMEHa, Ka4yeCTBEHHbIE peakUuu Ha cyinbdar-, KapOOHAaT- M XJIOPUA-aHHUOHBI, HA KATHOH aMMOHMs, peIleHHE
IKCIEPUMEHTANBHBIX 3a7ad 1mo Temam «MeTamiely u «Hemeranns») B COOTBETCTBHHM C NpaBHJIaMH TEXHHKH O€30IaCHOCTH TPH OOpalleHHu C
BEIIECTBAMU U J1a0OpaTOpHBIM OOOPYAOBaHHEM; TPEACTABIATH PE3YIbTaThl XWMHUYECKOTO OJKCIIEpUMEHTa B (GopMe 3alicH ypaBHEHUH
COOTBETCTBYIOIIMX peakuuii 1 GopMyJIUpOBaTh BEIBOABI HA OCHOBE 3THX PE3yJIbTAaTOB

2.8

ChopMupoBaHHOCT YMEHHH COOJIOAATh NpaBWia TOJNB30BAaHUS XMUMHYECKOH IMOCyIoW W J1abOpaTOpHBIM O0OpYJOBaHHEM, a TaKKe NpaBuiia
oOpalIeHusi ¢ BEIIECTBAMU B COOTBETCTBUH C HHCTPYKIIMSIMH IO BHITMOJHEHHIO JTA00PATOPHBIX XUMHUECKHX OIBITOB

2.9

ChopMupoBaHHOCTh YMEHUH XapaKTepU30BaTh XUMHUUECKHUE MTPOLIECCHI, JISKAIINE B OCHOBE POMBILIUIEHHOTO MOJIyYeHHsI CEPHON KUCIIOTHI, aMMHUaKa, a
TaKXke chOPMHPOBAHHOCTD MPEICTABICHHH 00 OOLIMX HAYYHBIX MPUHIIMIIAX M DKOJOTHUECKUX MPOOIeMax XUMUIECKOTO ITPOU3BO/ICTBA

XUMHA U )KUA3HB. PacuéThl

3.1

CchopMupoBaHHOCTh TMPEICTABICHUH O XWMHUYECKOW COCTaBJISIONIEH €CTeCTBEHHOHAYYHOH KapTWHBI MHpa, POJIM XMMHH B TO3HAHUW SBICHUN
IpUPObI, B POPMUPOBAHHN MBIIUIEHHUS U KYJIBTYPBl JHYHOCTH, €€ (QYHKIMOHAILHONW IPaMOTHOCTH, HEOOXOJMMOH JIJIsl pelleHUsI PaKTHYECKHUX 3a1a4
Y 9KOJIOTHYECKH 0OOCHOBAaHHOI'O OTHOILIECHHUS K CBOEMY 3/10POBbBIO U IPUPOIHOMN cpesie

3.2

ChopMupoBaHHOCTh YMEHHH KPHUTHUYECKH AHAIM3HPOBATH XUMHUYECKYI0 WH(OPMAIHMIO, MOTYYaeMyI0 W3 Pa3HBIX UCTOYHUKOB (CpEICTBa MacCOBOM
KOMMYHHUKAaIWH, ceTb HTepHET U Apyrue)

3.3

CdhopmMupoBaHHOCTH YMEHUH COOIIOAATH MPaBHiIa SKOJOTHUECKH LIEIecO00Pa3HOro MoBeIeHHs B OBITY M TPYIOBOH IEATEIBHOCTH B LEJSX COXPAaHEHUS
CBOET0 3/10POBbsI M OKPYIKAIOIIEH MPUPOAHON CpeIbl

3.4

Oco3HaBaTh OIIACHOCTH BO3HCﬁCTBHﬂ Ha JKHUBBIC OpPraHHU3MbI OHpC,Z[eJ'IéHHBIX BCIICCTB, ITIOHUMAasl CMBICII IIOKa3aTCIsa HHK, IMOACHSATH Ha IpUMEpax
CIIOCOOBI YMCHBUICHUSA U MPECAOTBPALICHUA UX BPECAHOI'O BOB}ICﬁCTBI/IH Ha OpraHr3M YCJIOBCKaA

3.5

ChopMUpOBAaHHOCTh YMEHHUI NPOBOJIUTEL BBIUMCIICHUS C HUCIOJb30BAaHUEM IOHATHS «MaccoBasl JIOJIS BEIECTBA B PacTBOPE», 00BEMHBIX OTHOIICHUIN
ra3oB MPU XUMHYECKHUX PEAKIUAX, MACChl BEUIECTBa WM 00BbEMa Ta30B MO0 M3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce WM OOBEMY OTHOTO W3
YYaCTBYIOIIUX B PEaKIMU BEIIECTB, TEILIOBOrO d(¢eKTa peakiud Ha OCHOBE 3aKOHOB COXPAaHEHUS MacChl BEIECTB, MPEBPAIICHUS W COXPaHCHUS
DHEPrUU




INPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA

Kon IIpoBepsieMblii 3JIeMEeHT COAEPAKAHASA
1 TeopeTnueckne OCHOBBI XUMUHU
11 XUMHUUECKHUH 37IeMeHT. AToM. Sapo aroma, H30TOMBI. DJIEKTPOHHAsT 000JI0YKa. 3HepFeTquCIfHe YPOBHH, MOJYPOBHU. ATOMHBIC OpOUTaNy, S-, P-, d-dJIEMEHTHI.
Oco0eHHOCTH pacpeieNieHIsI IEKTPOHOB IO OpOUTAIISIM B aTOMAaX 3JIEMEHTOB NIEPBBIX YETHIPEX MEPHOAO0B. DIEKTPOHHAS KOHPUTYpAIUs aTOMOB
[Tepuoanueckuii 3akoH u Ilepuonnyeckas cucrema xumuueckux snemeHToB [I.M. MenneneeBa. CBsa3b nmepuoanueckoro 3akoHa u [lepuomauueckoil cucteMsl
1.2 | xumuueckux snemeHToB J[.J1. MeHzaeneeBa c COBpeMEHHOH TeOpHel CTPOEHHS aTOMOB. 3aKOHOMEPHOCTH HM3MEHEHHS CBOWCTB XMMHYECKHX JJIEMEHTOB U
00pa3yeMbIX UMH MPOCTHIX M CJIOXKHBIX BEIIECTB 110 TPYNIAM U eproiaM. 3HaUeHHe TIEPHOINIECKOTO 3aKOHA B PAa3BUTHH HAYKU
13 Crpoenue BemecTBa. XUMHUYECKasl CBsI3b. BUABI XUMHYECKOH CBSI3M (KOBaJCHTHAs HEMOJSIPHAS W TOJSpHAs, MOHHAs, MeTaindyeckas). MOHBI: KaTHOHBI M
aHroHbl. MexaHn3Mbl 00pa30BaHMs KOBAJIECHTHOM XMMHUECKOW CBsI3U (0OMEHHBIN M JOHOPHO-AaKIENTOPHEIH). BomopoiHast cBs3b
1.4 | BaneHTHOCTB. DIEKTPOOTPUIIATENFHOCTh. CTETIEHb OKUCIECHUS
15 BemecTBa MOJIEKYISAPHOTO U HEMOJIEKYJISIPHOIO CTPOEHMs. 3aKOH IMOCTOSHCTBA COCTaBa BeUIECTBA. THIBI KPUCTAIUIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOICTBa
BEIIECTB OT TUTA KPUCTAIIHYECKOH peméTku. [lonsaTHe o nucnepcHbIX cucteMax. ICTHHHBIE M KOJDIOWIHBIE paCTBOPBL. MaccoBasi IOJIs BEIIECTBA B PACTBOPE
1.6 | Knaccudukanus HeopraHudeckux coeinHeHnid. HomeHkIaTypa HeopraHMuecKix BeIeCTB
17 Xumudeckas peaknusi. Kimaccndukanus XWMHUYECKHX peakiiii B HEOPraHWYECKOW W OpPraHWYecKOW XWUMHH. 3aKOH COXpPAaHEHHsS MAacChl BEIECTB, 3aKOH
COXPaHEHUS U MPEBPALICHAS YHEPTHH MTPH XUMHUECKUAX PEAKITUIX
1.8 | CkopocTh peakiuu, €€ 3aBUCHMOCTb OT Pa3InYHbIX (PaKTOpOB
1.9 | Obparumeble peakin. XuMudeckoe paBHoBecre. DakTopbl, BIUSIONINE HA COCTOSIHUE XUMU4eckoro paBHoBecwsl. [Ipuanmn Jle [laTense
110 Onekrponutuueckas aucconuanys. CunbHble U ciadble AeKTpoiauThl. Cpea BOJAHBIX pacTBOPOB BEIIECTB: KUCIas, HEUTpalbHas, Medo4YHas. Peakiuu MOHHOTO
oOMeHa
1.11 | OxHuCcauTeNnbHO-BOCCTAHOBUTEIbHBIE PEAKIINU
2 Heopranwnueckas xumus
21 Hewmeramnsl. [lonoxenne memeramios B [lepuonnyeckoii cucteme xumudeckux snemMeHToB .M. MeHaeneeBa U 0COOCHHOCTU CTpOCHHS aToMOB. Dusndeckue
CBOMCTBa HEMETAJUIOB. AJJIOTPOIHMS HEMETAIIOB (Ha MPUMEpE KUCIIOpoa, cephl, hocdopa u yriieposa)
29 XHUMUYECKHe CBOMCTBA BAKHEHIIINX HEMETAIUIOB (TaJIOTEHOB, cephl, a30Ta, ¢pocdopa, yriepoaa U KPeMHHS) U UX COSTUHEHUN (OKCHIIOB, KHCIOPOICOIePKAIIIX
KHCIIOT, BOJJOPOJAHBIX coernHeHmi ). [[puMeHeHne BaKHEHIIMX HEMETAIUIOB M MX COCTMHCHUM
23 Mertamisl. [Tonoxenue meramioB B [lepuoamueckoit cucrteme xumudeckux anemeHToB .M. Menzaeneera. OCOOCHHOCTH CTPOSHHS 3JIEKTPOHHBIX 000JIOYEK
aToMoB MeTasioB. O0mue gusnyeckre cBoWcTBa MeTauioB. CIulaBbl METAIOB. DIIEKTPOXUMHUYECKHNA Pl HANPSHKCHUH METaJIOB
24 XHUMHYECKHE CBOMCTBA BAXKHEHIIIMX METAJIOB (HATPHUM, KA, KaJblUHA, MarHUH, aJlOMUHHUM, [IMHK, XPOM, JKeJIe30, MeJlb) U UX coeauHeHuil. OO0IIme croco0sl
noJay4eHus: MeTayuioB. [IpuMeHeHne MeTauIoB B OBITY M TEXHHKE
25 I'eneTnueckas cBA3b HEOPraHNM4Y€CKUX BCUICCTB, IPUHAJICKAIINX K PA3JIMYHBIM KilacCaM
3 XuMHS 1 )KA3HBb
3.1 | Ponp xumuu B oOecneueHHH SKOJIOTHUECKOW, HPHEPreTHYECKO M NHIIEBOM 0e30MacHOCTH, pa3BUTHM MeAMUMHBI. lIOHSATHE O HAay4YHBIX METOAAaX MO3HAHUS




BC€IICCTB 1 XUMHUYCCKHX pCaKL[I/If/i

Hpe,I[CTaBJ'IeHI/IH 00 O6I]_II/IX HAaYYHBIX NPUHIUIIAX ITPOMBIIIIEHHOI'O IMOJYYCHUSA BOXHEHININX BemiecTB. UeI0BEK B MHPE BEHIECTB U MATCPHUAJIOB: Ba)KHEHIIIHE

3.2 | cTpouTeNbHBIE MaTepHalbl, KOHCTPYKIIMOHHBIC MAaTepUaIbl, KPacKH, CTEKIO, KEepaMWKa, MaTepualibl JJIsl 3JCKTPOHUKH, HAHOMATEepPHAaJbl, OPraHWYEeCKUE U
MUHEpaJIbHBIC YA0OpEHUS
33 XuMHUS ¥ 3A0pPOBbE YeJOBEKa: MpaBWJIa WCIOJIH30BAHUS JIEKAPCTBEHHBIX IMPENapaToB, MpaBmia 0€30MacHOTO HCIIONB30BaHUS MpPENnapaToB ObITOBON XWMHUH B

MMOBCEIHEBHOM KU3HHA




NN DN bW

YYEBHO-METOJUYECKOE OBECIIEYEHHUE OBPA3ZOBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIA YYEHUKA

YYEBHO-METOJNYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O ITPOLECCA

OBSA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1JIS1 YYEHUKA
Xumus. 11 kmace/ O. C. I'abpuensn, U. T'. Octpoymos, C. A. Cnaakos. M3natensctBo «/Ipodhar.

METOJUYECKHUE MATEPHUAJIBI 1J151 YUYUTEJISA

1. Xumus. 11 kmace. Yue6nuk (aBropst O. C. 'abpuensn, U. I'. Octpoymos, C. A. CnagkoB).

2. Metoauueckoe nmocodue. 11 xnace (atopst O. C. ['abpuensn, U. I'. Octpoymos, 1. B. AkcéHoga).

3. [Iporpamma kypca xumun 1t 8—11 kitaccoB 00meo0pazoBaTenbHBIX yupexaeHnuit (aBropsl O. C. 'abpuenss, C. A. Cnankos).
4. Pabouas terpans. 11 kiacc (aBropsr O. C. I'abpuernsH, C. A. Crankos).

5. DnekTpoHHas popma yueOHHKa.

OU®POBBIE OBPA3OBATEJ/IBHBIE PECYPCBI 1 PECYPCBI CETU UHTEPHET
1. Poccuiickas anexktponHas mkoia. - https://resh.edu.ru/

. "Anxumuk" - http:/alhimik.ru

. Kypuan «Xumus u sxu3uby» - https://hij.ru/

. ITogGopHa nuTeparypsl o xumumio - http://c-books.narod.ru/

. Kypnan " 1 centstops" - https://1sept.ru/

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

. COOpHHK cTaTeill 0 XUMUYECKUX 3JIEMEHTaX, WIUTIOCTPUPOBAHHbIH OMMCaHUeM dKcriepuMenToB. -http://www.periodictable.ru

CAWTHI:
https://resh.edu.ru/

http:/alhimik.ru

https://hij.ru/

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



