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MNOACHUTEJIBHASA 3AIINCKA

Pabouas nporpamma mo npeamery «Xumusp» i1 11 kimacca coctaBieHa Ha OCHOBE:

- denepanpHON 00pa30BaTEIBHOIN POrpaMMbl cpetHero odIiero oopasosanust ot 18.05.2023 Ne 371;

- OenepanbHOTO TOCYIAPCTBEHHOTO 00pa30BaTENBHOTO CTaHIapTa cpenHero odmiero odpazoBanus (YTB. mprKazoM MuHUCTEpcTBa oOpa3oBanusi u Hayku P® ot 17 mas
2012 r. N 413) c usmeHenusimu Ha 12 aBrycra 2022 r.;

- IIpukas Munnpocsemenus Poccun ot 09.10.2024 r.Ne704 «O BHeceHMM W3MEHEHHMH B HEKOTOpble MpHKa3bl MuUHHCTEpCTBa MpocBemmeHus Poccuiickoit @enepanuu,
Kacapomecs (enepanibHbBIX 00pa30BaTENBHBIX IMPOrPaMM HAyaJbHOTO OOIIEro 00pa3oBaHHUS, OCHOBHOIO O0IEro oOpa30BaHUS W CPEAHEro oO0IIero o0pa3oBaHUS
(3aperucrpupoBannoro B Muntocte Poccun 11.02.2025 roga Ne§1220);

- OcHOBHO# 00111€00pa30BaTENBHON IpOrpaMmbl cpenHero oodiiero oopasosanus MAOY Yepeuiesckoit COILL;

- YuebHnoro uiana MAOY Yepsumiesckoii COLLL, yrBep:kaeHHoro npuka3om aupekropa Kumskosorr H.A. ot 29.08.2025 roga Ne 142 -O/] u cornacoBanHoro 29.08.2025
roja Ha 3acefganum Y npasistroniero copera MAOY Yepsumerckoit COLL mpotokon Nel2;

- [Iporpammel Boctiutanus MAQOY Yepsumesckoit COLLL.

OcHOBY TOIXOZI0B K pa3pabOTKe MpOrpaMMbl MO0 XWMHH, K OIpEeNeHHI0 OOIIeld cTpaTerud oOydeHUs, BOCTIMTAHUS M PA3BUTHS OOYyYArOIIMXCS CPEACTBAMH y4eOHOTO
npenmera «Xumus» st 10—11 xaccoB Ha 6a30BOM ypoBHE cocTaBmiM KoHIENTyanbHbIe monokeHnss I'OC COO o B3anM000yCIOBIEHHOCTH IEJICH, COAEPKAHUS, PE3yJIbTAaT OB
00y4eHUs ¥ TpeOOBaHMH K YPOBHIO MTOJI'OTOBKH BBHIITYCKHHKOB.

Xumudeckoe oOpa3oBaHWE, ITOYIaeMOE€ BBIMYCKHUKAMU OOIIe00pa30BaTENbHON OpraHU3aIliy, SBISICTCS HEOTHEMJIEMOW UYACThI0 WX O0pa3oBaHHOCTH. OHO CITY)KHT
3aBEpIIAIONIAM JTAllOM pPEATH3aIi Ha COOTBETCTBYIONIEM €My Oa30BOM YpPOBHE KITIOUEBBIX I[IEHHOCTEH, MPHUCYIIUX IEIOCTHOM CHCTEeME XMMHYECKOro 0Opa3oBaHHs. OTH
[EHHOCTH KacaroTcs MO3HAHMS 3aKOHOB MPHUPOJIBI, ((OPMUPOBAHHS MUPOBO33PEHHS U OOIIEH KyJIbTyphl YEIOBEKa, a TaKkKe IKOJOTMYECKH 00OCHOBAHHOTO OTHOIIEHHUS K CBOEMY
3II0POBBIO W TIPHPOJHON cpefe. Peanmsyercs xumuyeckoe o0Opa3oBaHre OOyYAIOMIMXCS HA YPOBHE CpPENHEro o0IIero o0pa3oBaHUs CPEACTBAMH YYEOHOTO MpenMeTa «XUMUs»,
coJiepKaHue W MOCTPOSHHE KOTOPOTro OMpeAeieHbl B IPOrpaMMe 1Mo XMMHH C YUETOM CHenu(PUKN HayKH XUMUH, e€ 3HaYeHHs B MMO3HAHUH MPHUPOJBI U B MAaTEPHAIBHON KU3HU
00IIecTBa, a TAKKE ¢ yIETOM OOIIMX IEICH W MPUHITUIIOB, XapaKTEePU3YIOIMNX COBPEMEHHOE COCTOSIHIE CHCTEMBI cpemHero obmero oopazoBanus B Poccuiickoit deneparun.

XUMUS KaK dJIEeMEHT CHCTEMbI €CTECTBEHHBIX HAyK UTPaeT 0COOYI0 POJibh B COBPEMEHHOW ITWBMIIM3AINH, B CO3/TAHUU HOBOM 0a3bl MaTEpUATBHON KynbTyphl. OHa BHOCHT CBOM
BKJIaJ B (pOpMHpOBaHME PAIIOHATHHOTO HAYYHOTO MBIIUICHHUS, B CO3/IaHHE IIETIOCTHOT'O MPECTABIECHUS 00 OKPY)KAIOIIEM MHpE KaK O €IWHCTBE MPUPOJIBI U YEIOBEKa, KOTOpOe
(bopmupyercs B XUMHUH Ha OCHOBE TIOHMMAaHHS BEIIECTBEHHOTO COCTaBa OKPY)KAIOMIErO0 MHpPA, OCO3HAHWSA B3aUMOCBS3H MEKIY CTPOCHHEM BEIIEeCTB, WX CBOWCTBAMH H
BO3MOKHBIMH OOJIACTSIMH TTPUMEH €HHISL.

TecHO B3aMMOAEHCTBYS C IPYTHMH €CTECTBEHHBIMU HAayKaMH, XUMHS CTajla HEOThEMJIEMON YacThI0 MHUPOBOHM KYJIBTYpPhI, HEOOXOIMMBIM YCIOBHEM YCIEITHOTO TPY/la U KU3HU
Kax7oro wieHa obmiectBa. CoBpeMeHHass XUMHUSI KaK HayKa CO3WJATelnbHAs, KaK HayKa BBICOKMX TEXHOJIOTHI HaIlpaBlieHa Ha pelIeHHe TII00abHBIX MPOOIeM yCTOHYHUBOTO
Pa3BUTHS YEIOBEUECTBA — CHIPHEBOM, YHEPTETHIECKON, MTUIIEBON, IKOJIOTHUECKOI 0€30IMacHOCTH U OXPaHbI 37I0POBBSI.

B coorBercTBMM ¢ OOmMMMHU TENsIMHA W TPHHIUIAME CpemHEro ooOmero obpazoBaHUs cojepxkaHue mpenmera «Xumus» (10-11 ximaccel, 0a30BBI ypOBEHb H3Y4EHU)
OPHEHTHPOBAHO TIPEHMYIIECTBEHHO Ha OOMIEKYIbTYpHYIO IIOATOTOBKY OOYYAIONMUXCs, HEOOXOAWMYIO WM JUISI BBIPAOOTKH MHPOBO33PEHUYECKUX OPHEHTHUPOB, YCIEIIHOTO
BKJTFOUCHHS B J)KU3HB COITUYMA, TIPOIOJDKEHUST 00pa30BaHUS B PA3IMYHBIX 00IACTSX, HE CBSI3aHHBIX HEMOCPE/ICTBEHHO C XUMHUEH.

CocTaBIsIONIMME TIpeMeTa «XHUMHUS» SBISIOTCS 0a30Bble Kypchl — «Opranndeckas XxuMush» 1 «OOIas U HeOpraHWu4decKass XMUMHs», OCHOBHBIM KOMITOHEHTOM COJIepIKaHUS
KOTOPBIX SIBJISIFOTCS OCHOBBI 0a30BOM HAYyKH: CHCTeMa 3HAHWH 110 HEOPraHWYeCKOW XMMHUU (C BKIIFOUEHHEM 3HAHWW W3 OOIIel XUMHUH) U OpTaHn4YecKoi xumuu. DopMupoBaHue
JAHHOW CHCTEeMbI 3HAaHWH NpHU M3YYEHUH TperMeTa 00ecIieyuBaeT BO3MOXKHOCTh PACCMOTPEHHUS BCEr0 MHOTO0OPa3Msi BEIIECTB Ha OCHOBE OOIIUX TOHSTHH, 3aKOHOB W TEOPHUI
XUMUH.

Crtpykrypa copepxkanus KypcoB — «Opranndeckast Xumus» 1 «O0Imasi 1 HeopraHudeckass XuMus» c(hOpMUpPOBAHA B ITPOrpaMMe M0 XMUMHUHU Ha OCHOBE CHCTEMHOI'0 TOX0/a K
M3y4YeHHIO yueOHOro MaTepuaja U 00yCIOBIeHa HCTOPUYECKH 00OCHOBAHHBIM Pa3BUTHEM 3HAHMI Ha ONpeeIEHHBIX TEOPETHUECKUX YPOBHX. Tak, B Kypce OpraHn4ec Ko XHUMHUH
BEILIECTBA PACCMATPHUBAIOTCSI HA YPOBHE KJIACCHMYECKOM TEOPUM CTPOCHHUSI OPraHMYECKUX COCAMHEHMH, a TaKKe Ha YPOBHE CTEPEOXMMUYECKHX M AJICKTPOHHBIX MPEACTaBICHUN O
crpoennn BemiecTB. CBenmeHHss 00 M3ydaeMbIX B Kypce BELIECTBaX JAOTCA B PasBUTUH — OT YIJICBOAOPOJOB JIO CIOKHBIX OMONOIMYECKM aKTHBHBIX coequHEeHHi. B kypce



OpPraHMYecKOl XUMHM TMONY4YalOT pa3BUTHE CQOPMUPOBAHHbIE Ha YPOBHE OCHOBHOI'O O0IIero 0Opa3oBaHMs MEpBOHAYAIBHBIC MPEACTABICHUS O XHUMHUYECKOW CBSI3H,
KJIaccu(pUKaIIMOHHBIX MMPU3HAKAX BEILIECTB, 3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHHSI, O XHMHUYECKON PEaKIIHH.

[lon HOBBIM yriIOM 3peHHs B TpenMere «XUMHs» 0a30BOro ypoBHSI paccMaTpHBaeTCS M3YUEHHBIH Ha YypOBHE OCHOBHOTO OOILEro oOpa3oBaHHUsl TEOPETUUECKUN MaTepuas Hu
(hakTONOrNUECKre CBEACHUS O BEIIECTBAX U XUMUYECKON peakiuu. Tak, B 4aCTHOCTH, B Kypce «O0Imas 1 HeopraHudecKasi XUMHUsD 00yUarOIIM Csl TIPEIOCTaBISIETCSI BO3MOKHOCTD
OCO3HATh 3HAYCHHE MEPUOJUYECKOr0 3aKOHA C OOIIETEOPETUYECKUX M METOAONOTHYECKMX MO3UIHMH, TIyOXe MOHSITh MCTOPUYECKOe M3MEeHeHHe (YHKIHUH JTOro 3aKkoHa — OT
0000maroei 10 00BSCHSIIONIEH U TPOrHO3UPYIOIICH.

EI[I/IHaSI cucTeMa 3HaHUM O BaKHEHIIMX BCHICCTBAX, UX COCTaBC, CTPOCHUH, CBOMCTBAxX U IMPUMCHCHHNHU, a4 TAKXKC O XUMHUYCCKUX PCAKIUAX, UX CYINHOCTH U 3aKOHOMEPHOCTIX
MPOTEKaHUsl JIOMONIHsACTCS B Kypcax 10 m 11 kimaccoB 3jeMeHTaMH COJIEp)KaHUsS, UMEIONIMMU KYJIbTYPOJIOTHYCCKUN W MPUKIAJHON XapakTep. DTH 3HAHUS CIIOCOOCTBYIOT
IMIOHMMAaHUIO B3aUMOCBA3U XUMUU C JPYT'UMH HayYKaMU, paCKpPbIBAIOT eé POJib B MO3HaBaTEILHON U HpaKTPI‘ICCKOfI JACATCIbHOCTH YCIOBCKA, CHOCO6CTByIOT BOCIIUTAHHUIO YBAKCHUSA
K MPOIIECCY TBOPUECTBA B 00JACTH TECOPUH M MPAKTUYESCKUX MPHUIOKEHUH XMMHH, IIOMOTAOT BBIITYCKHUKY OPUEHTUPOBATHCS B OOIECTBEHHO M JIMYHOCTHO 3HAYUMBIX MPOOIeMax,
CBA3aHHBIX C XHMHeﬁ, KPUTUYCCKHU OCMBICIIMBATDH I/IH(i)OpMaHI/IIO n TIPUMCEHATDH eé JUIA  IIOITOJIHCHU S 3HaHHI71, peuICHrA MHTCIUICKTYAJIbHBIX W SKCICPUMEHTAJIBbHBIX
WCCIIeIOBATENIbCKUX 3a1ad. B 1enom cozepkanue ydeOHOro mnpeaMera «XHWMHUsD» JaHHOTO YPOBHS HW3yYeHHS OPHEHTHUPOBAHO Ha (OPMHPOBAHHE Yy OOydaromuxcs
MHUPOBO33PEHYECKON OCHOBBI JIJIsl TIOHUMAaHUST PUIIOCO(PCKUX HJIeH, TaKUX KaK: MaTepualbHOE €AMHCTBO HEOPraHHMYECKOro M OPraHMYeCcKOro MHpa, O0OyCIOBIEHHOCTh CBOMCTB
BEIIECTB MX COCTABOM W CTPOCHHEM, MO3HABAEMOCTb TPHUPOIHBIX SIBICHUH MyTEM SKCIIEPUMEHTA W PEUICHUS] NPOTUBOPEYHI MEXKIy HOBBIMH (DaKTaMHd M TEOPETHYECKHUMHU
MpEANoCbIKaMK, OCO3HAHUEC POJIM XMMHHU B PECINCHUN SKOJIOTHYECKUX r[po6neM, a TaKXKeE HpO6J'[eM C6epe)KeHI/I$I OHEPIE€TUYCCKUX PECYPCOB, ChIPbS, CO3JaHUA HOBBIX TEXHOJOTUH U
MaTepHasoB.

B mnane peumI€Husd 3aja4 BOCIIMTAHUSA, PA3BUTHA U COLMATIM3allN o6y11a}01111/1xc;1 ITPUHATBIC HpOI‘paMMOﬁ M0 XUMHUH TIOAXOAblI K OIMPEACICHUIO COACPKAHUA U IMOCTPOCHUA
npeaMera mpeaycMaTpruBalT (GOPMHUPOBAHUE YHHBEPCAIBHBIX YUYEOHBIX JICHCTBUH, MMEHONMX 0a30BOC 3HAYCHUE JUIS Pa3IUYHBIX BHJIOB ACATEIBHOCTH: PELICHHS HpPOOIIeM,
MOKMCKa, aHajM3a U 00pabOTKU HMHGOpPMAIMK, HEOOXOAUMBIX Ul MPUOOPETEHUs OIbITA MPAKTHUECKOW M HCCIIEI0BATEIbCKON JEITEIbHOCTH, 3aHHMMAIOIICH BaKHOE MECTO B
MMO3HAHUH XUMHUH.

B mpaktnke mpenonaBaHns XUMHH KaK Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs, TaK M Ha YPOBHE CPEIHEro oOIIero oOpa3oBaHMs, NIPU OMPENENeHNUN COMepKaTelbHOM
XapaKTePUCTUKHU TIeNIell M3YyUeHUs TpenMeTa HarpaBlIeHUEM TEPBOCTEIICHHOW 3HAYUMOCTH TPAJIUITMOHHO MpPU3HAETCS (POPMUPOBAHME OCHOB XMMHYECKOW HAYKH Kak 00JNacTH
COBPEMEHHOT'0 €CTECTBO3HAHUS, MPAKTUYECKON NEeITeTbHOCTH YellOBeKa W KaK OJHOTO W3 KOMIIOHEHTOB MHUPOBOHM KymbTyphl. C METOAWYECKOW TOUKH 3PEHUS TaKOH MOIXOM K
OTIpEIENICHUIO TeJIel N3yUeHHs TPeIMeTa SIBISIETCS BIIOJIHE OTPABIaHHBIM.

CornacHo TaHHOW TOYKE 3pEHHUS TJIABHBIMH HEIMU U3y4YeHHs mpenMeTa « Xumus» Ha 6a3oBoM yposHe (10 —11 I1.) SBASIOTCS:

- (hopMupOBaHHE CHCTEMbl XMMHYECKMX 3HAHUHA KaK Ba)KHEHIIEH COCTaBIIONIEH €CTeCTBEHHO-HAYYHOW KAapPTHHBI MHpPA, B OCHOBE KOTOPOH JEXAaT KIIOYEBBIC IMOHSTHS,
(hyHIaMeHTaIbHBIC 3aKOHBI U TEOPUU XUMHH, OCBOEHHE SI3bIKa HAYKH, YCBOCHUE U TIOHIMMAaHNE CYIITHOCTH JTOCTYITHBIX 0000IIEHI MUPOBO33PEHUYECKOT0 XapaKTepa, 03HAaKOMIIEHIE
C ICTOpHEH UX Pa3BUTHSA U CTAHOBIICHUS;

- (hopMUpOBaHHE U pPa3BUTHE MIPEACTABICHU O HAYYHBIX METO/IaX MO3HAHMS BEIIECTB M XMMUYECKUX PEaKIHii, HEOOXOANMBIX JIJIsl IPHOOpETEeHNs] yMEHNH OPUEHTHPOBATHCS B
MHpE BEIIECTB U XUMUYECKUX SIBIICHUH, IMEIOIINX MECTO B TIPUPOJIC, B IPAKTUYECKON U ITOBCEHEBHOMN )KU3HH;

- pa3BUTHE YMEHUU U CIIOCOOOB AEATEINBHOCTH, CBS3aHHBIX C HAOIIOJCHUEM M OOBSICHEHHEM XUMHUYECKOIrO IKCIIEPUMEHTa, COOOeHNEM TPaBmil 0e€30MacHOro oOpaleHust ¢
BEIIECTBAMHU.

Hapsmy ¢ atum, comepxaTenbHas XapaKTepUCTHKA IeIed M 3a1a4 M3ydeHHs MpeaMeTa B MporpaMMe MO0 XMMHH YTOYHEHa M CKOPPEKTHpPOBAaHA B COOTBETCTBHH C HOBBIMHU
MPUOPUTETAMH B CHUCTeME€ cpenHero oOmiero oOpasoBaHus. CeromHs B TPENOJaBaHUA XUMHUH B OONBIIEH CTEmeHHW OTHAETCA TMPEANOYTEHHE MPAKTUYECKOW KOMITOHEHTE
coJiepaHusi OOy4YeHHs, OPHUEHTHPOBAHHOW Ha TIOATOTOBKY BBITYCKHUKA OOIME00pa30BaTeIbHON OpraHMW3alliy, BIQJCIONIEr0 HE HAO0OpOM 3HaHWH, a (PYHKIMOHATHHON
IPaMOTHOCTBIO, TO €CTh CITOCOOAMH U YMEHUSMH aKTHBHOTO ITOJTYYE€HUSI 3HAHWUH U TPUMEHEHUS UX B PeaibHOM KU3HH JUISA PEIICHUS ITPAKTHYECKUX 3a/1a4.

B cBs131 ¢ 5THM TTpH H3Y4YEeHUU TIpenMeTa « XUMUS» JOMUHUPYIOIIee 3HaYeHre TPUoOpeTatoT TaKue MeNH U 3a]a9u, Kak:

- ajganTanys OOyYarlUuXcs K YCIOBHAM JAWHAMUYHO Pa3BHBAIOIIETOCS MHUpa, (HOPMUPOBAHHE WHTEIUIEKTYallbHO Pa3BUTOM IJIMYHOCTH, TOTOBOW K CamMoOOpa30BaHUIO,
COTPYAHHYECTBY, CAMOCTOSITEIIbHOMY TIPUHSATHIO TPAMOTHBIX PEIIEHUH B KOHKPETHBIX KU3HEHHBIX CUTYAIUsX, CBA3aHHBIX C BEIIECTBAMHU U MX TP MEHEHUEM;

- (opmupoBanue y oOyyaromuxcsi KIIOUEBBIX HABBIKOB (KIIOUEBBIX KOMIETEHLHH), MMEIOIIUX YHHUBEPCAIBHOE 3HAUYEHHE JJISl PA3IMYHbIX BUJIOB JIEATEIBHOCTH: PELICHUs
npoOiieM, MoKcKa, aHannu3a 1 00paboTku MH(OPMALMK, HEOOXOJUMBIX /sl IPUOOPETEHHUS ONbITa JEATENLHOCTH, KOTOPas 3aHUMAeT BaKHOE MECTO B IMO3HAHUU XHMHUH, a TaKXKe
JUIS1 OLICHKH C TTO3UIIMKA YKOJIOTHYECKOH 0e30MacHOCTH XapaKTepa BIMSHHS BEIIECTB U XUMHUECKUX MPOLECCOB HA OPraHU3M YeJIOBEKa U IIPUPOJHYIO CPELy;



- pa3BUTHE MMO3HABATEILHBIX WHTEPECOB, MHTEIJICKTYAIBHBIX U TBOPYECKUX CIIOCOOHOCTEH OOydYalomMXCs: CIOCOOHOCTH CaMOCTOSITENbHO MPUOOpPETaTh HOBBIC 3HAHUS IO
XMMUHU B COOTBETCTBUHU C XKM3HEHHBIMH MOTPEOHOCTSMHM, MUCIIOJIB30BATh COBpPEMEHHbIE MH(OPMAIIMOHHBIE TEXHOJIOTUU ISl [TOMCKA W aHajin3a Y4eOHOW M Hay4HO-TIOMyJISIPHOM
WH(POPMAITUA XUMHUYECKOTO COACPKaHMS;

- (QopMupoBaHHWE M pa3BUTHE Yy OOYYAIOUIMXCSI ACCOLHMATHBHOIO M JIOTHYECKOTO MBIIIJICHUS, HaOMI0JaTEeNbHOCTH, COOPaHHOCTH, aKKypaTHOCTH, KOTOpbIe OCOOEHHO
HEOOXOJIMMBI, B YaCTHOCTH, ITPH TUIAHUPOBAHUH U MPOBEJACHUH XUMUYECKOI'0 IKCTIEPUMEHTA;

- BOCIIUTaHHWE Yy OOydarommxcs yOeKIEHHOCTH B TYMaHUCTUYECKOW HANPABICHHOCTH XUMHH, €€ BaKHOW pPONM B PEIICHWH TJ00aJbHBIX MPOOJIEM pallMOHAIHHOrO
MIPUPOAOTONIB30BAHMS, TIONIOHEHHSI YHEPTETHUECKUX PECYPCOB U COXPAHEHUSI IPUPOTHOTO PABHOBECHSI, OCO3HAHHSI HEOOXOJMMOCTH OEpPEKHOTO OTHOUICHHS K MPHUPOJIC U CBOEMY
3[I0POBBIO, & TAKKE IPUOOPETEHHS OIBITA UCTIONB30BAHUS MOMYYCHHBIX 3HAHUH JJIsl IPUHSATHS TPAMOTHBIX PEIICHUI B CUTYaIUsIX, CBI3aHHBIX C XUMHUYECKUMH SIBICHUSIMH.

B y4yeOHOM miaHe cpeaHero ooiiero oopazoBaHus MpeaAMeT «XHUMHUs 0a30BOr0 YpOBHS BXOJHUT B COCTaB MPEAMETHOH 001acTu «EcTecTBEeHHO-HAYYHBIE MTPEMEThI». Yncio
4acoB, OTBEAEGHHBIX JIJIsl U3yUCHUSI XUMHUHU Ha 6a30BoM ypoBHe 10 kitacca cpeiHero oodiero oopa3oBanus, coctaniser 34 yaca (1 yac B Henenw).

I[eﬂTeJ'lI)HOCTI) YuuTelisa ¢ y4€TOM NMporpaMmsbl BOCIIUTAHUSA

I'paxxnanckoe BocriuTaHue (hopMUPOBATH POCCUNCKYIO TPAXKIAHCKYIO UJICHTUYHOCTD, IPUHAJICKHOCTh K 00IIHOCTH Tpaxaan Poccuiickoit deneparuu, k
Hapony Poccun kak ucTouHUKY Biactu B PoccuiickoM rocynapcrBe U CyObeKTY ThICSUeTIeTHEH POCCHIICKON TOCYIapCTBEHHOCTH,
M3y4eHHe U YBaKeHHE MpaB, cB00O 1 00s3aHHOCTEN TpaxaanuHa Poccun

[NaTproTHYECKOE BOCIIUTAHUE BOCIMTHIBATH JIIOOOBH K POJTHOMY Kparo, PonuHe, cBoeMy Hapoy, yBakeHUE K IpyruM HapojaMm Poccumu; ncroprudeckoe
poCBelIeHr e, POPMUPOBAHUE POCCHICKOT0 HAIIMOHAILHOTO HCTOPHYECKOrO CO3HAHUS, POCCUHCKON KYJIbTYPHOM HICHTUYHOCTH

JlyXOBHO-HpaBCTBEHHOE BOCIIUTHIBATh HA OCHOBE JyXOBHO-HPABCTBEHHOMN KYJIbTYphl HApOJI0B Poccuu, TpaJuLIMOHHBIX peauruii HapoaoB Poccun,

BOCIIMTAHUE (hopMHpOBaHUE TPATUITUOHHBIX POCCUHUCKUX CEMEWHBIX IIEHHOCTEH; BOCITUTAHNE YECTHOCTH, IOOPOTHI, MIJIOCEPNS, COTIEPSIKUBAHHUS,
CIPaBeUIMBOCTH, KOJUIEKTHBU3MA, IPYKETI00NS U B3aHMOIIOMOIIH, YBRXKCHHSI K CTAPIIUM, K TAMATH MPEIKOB, NX BEPE U KyIbTYPHBIM
TPaIUIISIM

OcTernyeckoe BOCIUTaHNE (hOopMHPOBATH ICTETHYECKYIO KYIBTYPY Ha OCHOBE POCCUHCKHX TPAIUIIMOHHBIX IyXOBHBIX IEHHOCTEH, MPUOOIIATH K JTYYIITHM
00pasram OTedeCTBEHHOTO ¥ MHPOBOTO HCKYCCTBA

dusnyecKkoe BOCITUTaHNE (hopMupOBaTEH KyIBTYPY 30POBOTO 00pa3a KU3HU M SMOIIMOHATFHOTO OJIarOMOIydHsl — Pa3BUBATh (PU3MUECKHE CTIOCOOHOCTH C
y4ETOM BO3MOYKHOCTEH M COCTOSTHUS 37I0POBBSI, HABBIKOB 0€30MaCHOTO TIOBEACHUS B IPHPOTHON U COITHAIBHON cpefie, Ype3BhIYailHbIX
CUTYaIUsIX

TpynoBoe Bociutanue BOCTIMTHIBATh YBAXEHHE K TPYY, TPYASIIUMCS, pe3yabTaTaM TpyAa (CBOETo M APYTHX JIFO/ICH ), OpUEHTANHS Ha TPYIOBYIO

JeATEbHOCTb, ITOIy4YeHHE TPOdeccuy, TMYHOCTHOE CAaMOBBIPAXXEHUE B IPOLYKTUBHOM, HPABCTBEHHO TOCTOHHOM TPYAE B POCCHICKOM
0011IeCTBEe, Ha JOCTHIKEHUE BBIIAIOIINXCS PE3YAbTATOB B IPOGECCHOHAIBHON ACSITEIbHOCTH

OKOJIOrMYEecKOe BOCIIUTAHUE (hopMHPOBATH SKOIOIMUYECKYIO KYIbTYpPY, OTBETCTBEHHOE, OepeKHOE OTHOLIEHHE K IPUPOJIE, OKpY>Kalolell cpele Ha OCHOBE
POCCHIMCKUX TPaJULMOHHBIX JYXOBHBIX [IEHHOCTEH, HABBIKOB OXPAaHBI, 3aIIUThl, BOCCTAHOBJICHUS PUPOAbL, OKPYKAIOIIEH cpelbl

Bocnuranne HGHHOCTeﬁ HAy4YHOI'O BOCIIUTBIBATH CTPEMJICHUC K ITIO3HAHUTO cebs u Apyrux J'IIOILGﬁ, IpUupoOabl U O6H.IeCTBa, K IMOJIYUYCHHUIO 3HaHHﬁ, Ka4yCCTBCHHOI'O
IIO3HaAHUA 06pa30BaHI/I$I C y‘leTOM JIMYHOCTHBIX UHTCPECOB U 06H_IeCTBeHHBIX HOTp66HOCT€ﬁ.




COJAEPXKXAHUME YYEBHOI'O ITIPEJMETA

OBIIASA U HEOPTAHUYECKASA XUMUSA

Teopernyeckue OCHOBbI XUMHH

XUMHYeCKU# dneMeHT. AToM. SIapo aToMa, H30TOIBbL. DNIEKTPOHHAsE 000I0YKa. DHEPreTHYeCKUe YPOBHH, MOJYPOBHU. ATOMHBIC OpOUTANIH, S-, P-, d- 37eMeHTbl. OcOOCHHOCTH
pacrpeeneHus JIEKTPOHOB MO OPOUTAIISIM B aTOMaX 3JIEMEHTOB IEPBBIX YETHIPEX MEPUO0B. IINEKTPOHHAS KOH(UTYpAIHs aTOMOB.

[lepruonnueckuit 3axkon u Ilepuonnyeckas cucrema xumuuyeckux snemeHToB [I. M. MenneneeBa. CBsi3p nepuoauueckoro 3akoHa u Ilepmoamdeckoil cucTeMbl XUMHUYECKHUX
anementoB J[. V1. MeHaeneeBa ¢ cOBpeMEHHOH TeOpHeil CTPOEHHs aTOMOB. 3aKOHOMEPHOCTH HM3MEHEHHS CBOWCTB XMMHYECKHX HSJIEMEHTOB M 0Opa3yeMbIX MMHU MPOCTBIX H
CJIO’KHBIX BEIIECTB IO TpyIaM U eproAaM. 3HaueHHe MeproInIecKoro 3aKoHa B pa3BUTHH HAYKU.

CrpoeHue BemecTBa. XUMUYecKas CBsI3b. BHJIbI XMMUUECKOHN CBSI3U (KOBaJIGHTHASI HEMOJISIpHAS | MOJISipHAs, MOHHAs, MeTaJuindeckas). MexaHu3Mbl 00pa3oBaHHs KOBaJCHTHON
XUMHYECKON CBA3M (OOMEHHBIN U IOHOPHO-aKIEeNTOPHBIN). Bogopoanas cBs3b. BaneHTHOCTH. DnekTpooTpunarenbHocTh. CTeneHb okucaeHus. IOHbI: KaTHOHBI U aHHOHBI.

BerectBa MONEKyIIpHOT0 M HEMOJIEKYJISIPHOTO CTPOEHHUA. 3aKOH MOCTOSHCTBA COCTaBa BEIIECTBA. T HITbl KPUCTAIUTMUECKUX PEIIETOK. 3aBUCUMOCTh CBOWCTBA BEIIECTB OT TUIIA
KPUCTaJUIMYECKON pELIETKY.

[lonsaTtre o aucniepcHBIX cucTeMax. MIcTHHHBIE M KOJUTOMIHBIE pacTBOPhI. MaccoBas [0S BEIIecTBa B PaCTBOPE.

Knaccudmukarms HeopraHndeckux coequHeHnid. HoMeHkiaTypa HeopraHW4ecKnx BemllecTB. | 'eHeTnyeckas CBS3b HEOPTAaHWYECKHUX BELIECTB, MPUHAMISKANNX K Pa3INIHBIM
KIIaCCaM.

Xumuueckass peakius. Kiaccupukanus XUMUYECKUX PEaKIUil B HEOPraHMYECKOW MW OPraHMYecKOM XWUMHHU. 3aKOH COXPAaHEHHS MAacChl BEIIECTB, 3aKOH COXPaHEHHS U
MIPEBpAIIEHUS YIHEPTUN TIPU XUMUYECKUX PEaKIUAX.

CkopocTh peaknuu, e 3aBUCHMOCTh OT Pa3Nu4HBIX (akTopoB. OOpaTHMbie peaknnu. XUMHYeckoe paBHoBecHe. DakTopbl, BIHSAIONIME HA COCTOSHUE XHUMHUYECKOTO
paBHoBecud. [Ipuniun Jle [Matense.

OnekrponutHyeckas quccouuanys. CUibHbIE U ciiadble 37eKTpoauThl. Cpena BOIHBIX pacTBOPOB BEILECTB: KUCIasd, HEUTpalbHasl, IIe10uHasl.

OKHCIUTENbHO-BOCCTAHOBUTENBHBIE PEAKIIMH.

OKCHepUMEHTaIbHbIE METO/bl M3Y4YEHUS BEIIECTB M UX INpeBpallleHui: nemoHcrpauus Tadmuu «llepuonuueckass cucrema xumuueckux viemeHToB JI. V. Menneneesay,
U3ydeHHe MOJENeld KPUCTANTMYECKHX PEHIETOK, HAOMIOJeHNEe W ONMHMCAaHHE JEeMOHCTPALMOHHBIX U JIJaOOPAaTOPHBIX ONBITOB (Pa3oXKEHHE MEPOKCHIA BOAOPOJA B NPHCYTCTBUH
KaTalu3aTopa, ONPEAEIECHUE CPelbl PACTBOPOB BEIIECTB C ITOMOLIbI0 YHHUBEPCAIBHOIO MHIAMKATOPA, PEaKIMU MOHHOIO OOMEHa), IPOBEACHHUE NP aKTUIeCKOH paboTel «BrnusHue
Pa3nUYHbIX (PAKTOPOB HA CKOPOCTh XUMHUYECKOH PEaKkmum.

PacuérHble 3amaun.

Pacuérel o ypaBHEHNAM XHMHUYECKUX PEAKIIHH, B TOM YHCIIE TEPMOXUMUYECKHE PACUETHI, PACUETHI C UCIIOJIB30BAHNUEM IOHATHS «MAaccOoBas AOJIS BEIIECTBAY.

Heopranuyeckasi XuMus

Hemeramner. Tlonoxxenne HemeramnoB B Ilepmommueckoit cucreme xumuueckux smemeHToB [l M. MenneneeBa 1 0COOEHHOCTH CTpOEHHUs aToMOB. DH3WyecKre CBOHCTBA
HEMETaJUIOB. AJUTOTPOIHSI HEMETAIUIOB (Ha MpUMepe KUCIopoa, cephl, Gocdopa u yriaepona).

XUMHUYECKHE CBOICTBAa BaXHEHIINX HEMETAJUIOB (IajloT€HOB, Cephl, a30Ta, ¢ocdopa, yraepoaa U KpeMHHUS) U MX COCOUHEHUH (OKCHIOB, KHCJIOPOACOIACPIKALIMX KHUCIIOT,
BOJIOPOIHBIX COEANHEHUH).

[IpuMeHeHuE BaXKHENIINX HEMETAJIIOB U UX COCOUHEHU .

Meramnsl. [lonoxxenne meramios B Ilepuonnueckoii cucteme xumuueckux 3iemenToB . M. MenneneeBa. OcOOEHHOCTH CTPOECHUS IEKTPOHHBIX 000JI0UEK aTOMOB METAJLIOB.
Oobmue pusnueckue cBoiictBa MeraioB. CIuIaBbl METaIOB. DINEKTPOXUMHUYECKUN P HATPSHKEHUI METaJuIoB.

XWUMHUYECKHE CBOMCTBA BKHEUIIINX METAJUIOB (HATPHMN, KA, KaIbIIUH, MaTHAM, aTFOMUHUHN, [IWHK, XPOM, JKEII€30, MeJlb) H UX COCIIUHEHHIA.

O6mue criocoObl moy4eHus: MeTayuioB. [IpruMeHeHe MeTanIoB B OBITY U TEXHHUKE.

OKcHepuMeHTalbHbIE METOIbl U3YYEHHSI BELIECTB M MX MPEBPALICHUI: MU3y4YeHHE KOIJIEKIMHA «MeTajuibl U CIUIaBbl», 00pa3loB HEMETAJUIOB, PelIeHHEe YKCIEPUMEHTAIbHBIX
3aj1a4, HAOJIOEHHE W ONHMCaHUE AEMOHCTPALMOHHBIX M Ja0OpaTOPHBIX OIMBITOB (B3aUMOACHCTBHME TMAPOKCHAA ANIOMHUHHS C PACTBOPAMU KHUCIOT M LIENOuYeil, KauyecTBEHHBIE
peakury Ha KATHOHBI METAJUIOB).

Pacuérnble 3amaun.



Pacuérer mMaccel BemiecTBa MM 00bEMa ra3oB IO M3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce WIM O0BbEMY OAHOTO M3 YYaCTBYIOIIMX B PEAKIUH BeEIIECTB, pacu€Thl MacChl
(0oOBEMa, KoNMUecTBa BEIlecTBa) MPOAYKTOB PEAKIMH, €CTH OJHO U3 BELICCTB MMEET MPUMECH.

XuMus H ;KHU3Hb

Ponp xumum B 00ECHEYEHHMH JKOIOTMYECKOW, DHEPreTHUecKOW W MHUIIEBOH O30MacHOCTH, Pa3BUTUU MeAULUHBI. [lOHATHE O HAyYHBIX METOJAaX IO3HAHMS BEUIECTB U
XUMHUYECKUX PEAKIIUM.

[pencrarnenust 00 OOMMX HAYYHBIX IPUHIUIIAX TPOMBIIIEHHOTO MOMYyYeHUsT BKHEHIINX BELIECTB.

UenoBek B MHpE BEUIECTB U MaTEpPHAJIOB: BaKHEHIIME CTPOUTENbHBIE MaTepHalbl, KOHCTPYKIIMOHHBIE MaTepHalIbl, KPaCKH, CTEKIJIO, KepaMuKa, MaTepHabl Ul 3JeKTPOHUKH,
HaHOMAaTepHabl, OPraHMYECKNE 1 MUHEpAIbHBIC YI0OpEeHUSI.

XuMHs ¥ 370pOBbE YeJOBEKa: MPaBHiIa HCIOIb30BAHMS JICKAPCTBEHHBIX MpenapaToB, MpaBuiia 0€30MacHOrO UCIOIb30BaHHS MIPENapaToB OBITOBOW XMMHU B IOBCEAHEBHOM
KHU3HU.

MexnpenaMeTHbIe CBSI3H.

Peanun3zanus MeXNpeIMETHBIX CBSI3el MPU U3yUYEHUH OOIIeH 1 HeopraHn4ecKol XUMHHU B 11 Kilacce oCyIecTBISIETCS Yepe3 HCIOoIb30BaHUE KaK OOIINX eCTECTBEHHO-HAYUHBIX
TIOHSTUH, TaK U TOHITHH, SBISIOMUXCA CUCTEMHBIMU ISl OTJEBHBIX IMPEAMETOB €CTECTBEHHO-HAYYHOTO KA.

OOmre ecTecTBEHHO-HAYYHbIC TOHATHUS: Hay4HbIH (pakT, THIOTe3a, 3aKOH, TEOpHs, aHAllM3, CHHTE3, KIacCH(HKAIHWs, MEPUOIUYIHOCTh, HAONIOJCHNE, 3KCIIEPUMEHT,
MOJIEIMPOBaHNE, U3MEPEHHE, SBICHHE.

@du3uka: Marepus, SHEpPrus, Macca, aToOM, JJIEKTPOH, MPOTOH, HEWTPOH, MOH, W30TOM, PAANOAKTHBHOCTH, MOJEKYJa, SHEPT€TUYECKUN YPOBEHB, BEUIECTBO, TENO, O0BEM,
arperaTHoe COCTOSIHHE BEIeCTBa, (PM3NUECKUE BETMYMHBI M SIMHUIIBI UX U3MEPEHHUSI, CKOPOCTb.

Buonorus: knerka, opraHu3m, sKocucTema, onochepa, Makpo- ¥ MUKPO3JIEMEHThI, BATAMUHBI, OOMEH BEIIECTB B OpPraHU3ME.

I'eorpacdus: MuHEpabl, TOPHBIE TOPO/BI, TOJIE3HBIE HCKOTIAEMBIE, TOTIITUBO, PECYPCHI.

TexHOMOruA: XUMHUUYECKasi MPOMBIIIIICHHOCTb, METAJLTYPrisl, IPOU3BOICTBO CTPOUTENBHBIX MATEPHAIIOB, CEIBCKOXO3SIMCTBEHHOE IPOU3BOICTBO, MUIIEBAs TPOMBIILIEHHOCTD,
(dapmManieBTH4ECKasi IPOMBIIUIEHHOCTh, IIPOM3BOJACTBO KOCMETHUYECKMX IIPENapaToB, IPOU3BOJACTBO KOHCTPYKIIMOHHBIX MAaTE€pPUAJIOB, 3JIEKTPOHHAsl IIPOMBIIUIEHHOCTD,
HaHOTEXHOJIOTHU.

I[INTAHUPYEMBIE PE3VJIBTATHI OCBOEHU A ITPOTPAMMBI ITO XUMIMWU HA BA3OBOM YPOBHE
CPEJHETO OBIIETO OFPAZOBAHUA
JIMYHOCTHBIE PE3YJIbTATbBI

®I'OC COO ycranaBmuBaeT TpeOOBaHWS K pE3ylbTaTaM OCBOSHHUS OOYYAIOIMIMMHUCSA MPOrpaMM CpeaHero oOmero oOpa3oBaHUs (JIMYHOCTHBIM, METANpPEAMETHBIM U
npeaMeTHbIM). HayuHo-mMeTomuueckoll OCHOBOW JUisi pa3pabOTKH TUIAHMPYEMBIX PE3yJIbTATOB OCBOCHHS IPOrPaMM CPEIHEro oOIIero oOpa3oBaHUs SBISETCS CHUCTEMHO-
JeSTebHOCTHBIH MOIXO/I.

B cOOTBETCTBUH C CHCTEMHO-JCATEIFHOCTHBIM TIOAX0J0OM B CTPYKTYPE JIMYHOCTHBIX PE3yJIbTATOB OCBOCHHMS MpeaMera «XUMHS» Ha YPOBHE CpelHEro obIiero oopa3oBaHUs
BBIJICTICHBI CIISIYIONINE COCTABIISIONIUE:

OCO3HaHHWE 00yYAIOIIUMHUCS POCCUICKON IPaXKAaHCKON HICHTHYHOCTH — TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSTEILHOCTH U CAMOOIPEIEICHUIO;

HAJINYHE MOTHBAIUH K O0YUICHUIO;

TeNICHANPABICHHOE PA3BUTHE BHYTPEHHUX YOCKICHHUI JIMYHOCTH HA OCHOBE KITFOUEBBIX IIEHHOCTEH U HCTOPUYECKUX TPATUINN 0a30BOi HAYKH XM MUH;

TOTOBHOCTh M CITOCOOHOCTH 00YUAIOIIUXCS PYKOBOACTBOBATHCS B CBOCH JEATEIBHOCTH [IEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAMH, MIPUCYIIMMU IETOCTHON CUCTEME XUMHUYECKOT O
o0pa3oBaHus;

HAJNYHE MPABOCO3HAHUS SKOJIOTHIECKOM KYJIBTYPhI M CHOCOOHOCTH CTABUTH LIEJIH U CTPOUTH )KU3HCHHBIC TIAHBI.

JIMYHOCTHBIE PE3yNIbTAThl OCBOCHUS MpeaMeTa «XHMHs» JOCTHTaloTCsS B €IUHCTBE YUYeOHOW U BOCIUTATENBHON JEITENBHOCTH B COOTBETCTBHM C T'YMAaHUCTUYCCKUMH,
COIMOKYIbTYPHBIMH, JYXOBHO-HPAaBCTBEHHBIMU I[EHHOCTSIMH U HJICATAMH POCCHICKOTO IPa){IAHCKOr0 OOIIECTBa, MPUHITHIMUA B OOIECTBE HOPMAaMHU U TPABHIIAMU MOBEICHHUS,
CHOCOOCTBYIOIIMMH TIPOIIECCaM CAMOIO3HAHHUS, CAMOPA3BUTHS U HPABCTBEHHOI'O CTAHOBJICHUS TMYHOCTU O0YYarOIIUXCSl.

JIM4HOCTHEIE Pe3yabTaThl OCBOSHHUS MpeaMeTa « XUMHUSD OTPaKaroT C(hOPMUPOBAHHOCTH OMBITA TO3HABATEIBHON U MIPAKTHYECKON JEITEIHHOCTH 00 YHaIOIUXCS M0 Pean3aiui
MPUHSTHIX B O0OIIECTBE IIEHHOCTEH, B TOM YHCIIE B YaCTH:



1) rpa:KIaHCKOr0 BOCTIMTAHMS:

OCO3HAHUS 00YYAFOIIUMUCS CBOUX KOHCTHTYIIHOHHBIX MPaB ¥ 00S3aHHOCTEH, YBOKEHUS K 3aKOHY H IPABOIIOPAIKY;

MPEJCTABIICHUS O COIUATIBHBIX HOPMaX U MPaBUIIaX MEKIMYHOCTHBIX OTHOIICHUH B KOJUICKTUBE;

TOTOBHOCTH K COBMECTHOH TBOPYECKOW JCATEIBHOCTU TNPH CO3JAaHMHM YUYEOHBIX MPOCKTOB, PEIICHUM Y4YeOHBIX W TIO3HABATEIBHBIX 3aj[ad, BBIMOJHCHHH XUMHYCCKHX
AKCIIEPUMEHTOB;

CIOCOOHOCTH MIOHUMATh U IPUHUMATh MOTUBBI, HAMEPEHUS, JIOTHKY M apTyMEHTHI JPYTUX MPH aHAIN3E Pa3IMYHBIX BUJIOB yUEOHOH NIesITeNbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIMTAHUSA:

HEHHOCTHOI'0 OTHOLICHUA K UCTOPUYCCKOMY M HAYYHOMY HACJICAUTIO OTE€YECTBEHHOU XHUMUU,

YBaAXXCHUA K MPOLECCY TBOPUYECTBA B O6J'IaCTI/I TCOPpUN W TPAKTUYCCKOro IHNPHUMCEHCHUSA XUMHUU, OCO3HAHUA TOIO, YTO AOCTHIKCHHUA HAYKH CCThb PE3YJIbTAT MJIMTCIBHBIX
HaGHIOI[eHI/If/‘I, KPOMNOTJIMBBIX 3KCIICPUMCHTAJIbHBIX ITOMCKOB, ITIOCTOAHHOI'O TpYyda y‘-IéHI)IX " NIPAKTHUKOB,

HUHTEpPECAa 1 MMO3HABATCIIbHBIX MOTUBOB B ITOJIYYCHUHN U MMOCJICAYIONIEM aHAJIN3€ I/IH(i)OpMaHI/II/I 0 MEPEAOBLIX TOCTUKCHUAX COBpeMeHHOﬁ OTedYeCTBEH HOM XHUMUH,

3) AyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUS:

HPaBCTBEHHOI'O CO3HAHUSA, 3TUYCCKOI'O IMTOBECICHU A,

CHOCO6HOCTI/I OIICHMBATh CUTyallMH, CBA3AHHBLIC C XMMUUYCCKUMH ABJICHUAMH, U IIPUHUMATL OCO3HAHHBLIC PCHICHUA, OPUCHTUPYSACH HAa MOPAJTbHO-HPABCTBCHHBLIC HOPMBI U
LIEHHOCTH;

TOTOBHOCTH OLI€CHUBATH CBOE MMOBEACHUEC U IMTOCTYIIKU CBOUX TOBapI/IHIeﬁ Cc HO3I/IIII/II7[ HPaBCTBCHHBIX U ITPABOBLIX HOPM W OCO3HAHUEC HOCHC}ICTBI/Iﬁ OTHUX MTOCTYIIKOB,

4) hopmMupoBaHHSs KYJbTYPbI 310POBbSI:

IMOHMMAaHUSI IIEHHOCTEH 3/J0pOBOIo M 0e3011acHOro 00pa3a KU3HH, HEOOX0IUMOCTH OTBETCTBEHHOI'O OTHOIICHHS K COOCTBEHHOMY (DU3MUSCKOMY M IICUXHYECKOMY 310POBBIO;

COOJTIOICHUS TTpaBwIT O€30MaCHOr0 00paIeHUs C BEIIECTBAMHU B OBITY, TIOBCEIHEBHOW KH3HH U B TPYIIOBOU JIEATEILHOCTH;

MMOHMMAaHUS IIEHHOCTHU TIPAaBIJI HHINBUIYAIBHOTO U KOIJIEKTHBHOT'O O€30MaCHOTO TIOBEJICHHSI B CUTYaIIUSX, YTP O’KAIONIUX 3I0POBBIO M KU3HU JIIOJIEH;

OCO3HAHUS MOCIEACTBUN U HEMIPUATHS BPEIHBIX IPUBBIUEK (YIOTpEOISHNS aKOroisi, HAPKOTHKOB, KypeHHs);

5) TpynoBoro BocnuTaHus:

KOMMYHHKAaTHBHOM KOMIIETEHTHOCTH B yueOHO-NCCIIEI0BATENHCKON JEATETHHOCTH, OOIIIECTBEHHO MOJIE3HOM, TBOPYECKON U APYTUX BUIAX JACATEIbHOCTH;

YCTaHOBKHM Ha aKTHBHOE YYacTHE B PEIICHUH MPAKTUYECKUX 3a7a4 COI[MAIbHON HAPaBIEHHOCTH (B paMKaxX CBOEro KJiacca, IIKOIIb);

WHTEepeca K MPaKTUIECKOMY M3YUEHUI0 TPodeCcCHid pa3nuyHOro po/ia, B TOM YHCJI€ HA OCHOBE IPUMEHEHHS IIPEIMETHBIX 3HAHUN TI0 XUMHUU;

YBaXXEeHUA K TPYAY, JIOISAM TpyIa U pe3yIbTaTaM TPYIOBOH JAEATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIMBUIAYaJbHOW TPAEKTOPHUU OOpa3oBaHUs, Oydymied mpodeccHH M peann3anidd COOCTBEHHBIX JKH3HEHHBIX IJIaHOB C YYETOM
JIMIHOCTHBIX HHTEPECOB, CITOCOOHOCTEH K XHUMHH, HHTEPECOB U IOTPEOHOCTEH O0IIeCTBa;

6) 3K0J10rMYeCKOro0 BOCIIUTAHMS:

AKOJIOTUYECKH [EIeCO00Pa3HOTr0 OTHOLIEHHS K MPUPOJIC, KaK HCTOYHHUKY CYIIIECTBOBAHUS KU3HU Ha 3eMIIe;

MMOHUMAaHUS TTI00ATBEHOTO XapaKTepa SKOJIOTHIECKUX MPoOIeM, BIUSHIS SKOHOMUYECKHAX MPOIECCOB Ha COCTOSHUE MIPUPOTHON U COIUATBHON CPEIIbL;

0CO3HaHUS HEOOXOJJMTMOCTH HCIIONb30BAHUS JOCTHKEHIN XUMHH TSI PEIIEHNS BOMPOCOB PAIIMOHAIEHOTO IPUPOIOTIONB30BAHUS;

AKTUBHOTO HETMPHATHS JEHCTBUHM, NPUHOCAIINX BpPel OKPYKAIOIEH NPHUPOTHON cpene, yMEHWS IPOTHO3HPOBATh HEOIAarompHsATHBIE JKOJOTHYECKHE TIOCIEACTBUS
MPEeINPUHUMAEMBIX IEHCTBHIA U TIPEIOTBPAIaTh UX;

HaJW4YUsl Pa3BUTOTO HKOJOTUYECKOIO MEBIIDIICHHS, SKOIOTHYECKONW KYJIBTYpHI, OIBITa AEITENFHOCTH SKOJOTHMYECKOW HAIpaBIEHHOCTH, YMEHHUS PYKOBOJICTBOBATHCI MMH B
MO3HaBaTeTbHON, KOMMYHHUKATHBHOW U COITUAIIEHOM MTPAKTHKE, CIOCOOHOCTH ¥ YMEHHSI aKTHBHO IPOTUBOCTOSThH HICOIOTHH XeMohoouu;

7) LeHHOCTH HAYYHOT'0 NO3HAHMSL:

c(OpMUPOBAHHOCTH MUPOBO33PEHHSI, COOTBETCTBYIOILErO COBPEMEHHOMY YPOBHIO PAa3BUTHUS HAYKHU U OOLIECTBEHHOW MPAKTUKY;

MOHUMAaHUA cleIU(PUKA XUMHM KaK HayKH, OCO3HaHHUS €€ poiu B (OPMHPOBAHWH PALMOHAIBLHOIO HAYYHOI'O MBILIUICHHS, CO3JAHHUM LEJIOCTHOTO NpENCTaBICHHS 00
OKpYXKaroIlleM MUpE KaK O €IUHCTBE IPUPOABI U YETIOBEKa, B MO3HAHUH MIPUPOIHBIX 3aKOHOMEPHOCTEH M PeLIeHnH NPo0JieM COXpaHEHUs! IPUPOJHOTO PaBHOBECHUS;



yOSKIEHHOCTH B 0COOOW 3HAYMMOCTH XHUMHH JUIS COBPEMEHHOW IMBHIM3AIMKM: B €€ T'YMAaHHUCTHYECKOW HAMPaBICHHOCTH M BAXKHOW pOJIM B CO3JaHHM HOBOW Oa3bl
MaTepHAIbHON KYJBTYPBI, PEHICHUH TI00ATBHBIX MPOOIEM YCTOWYMBOTO PAa3BHUTHS UYEIOBEUECTBA — CHIPHEBOM, SHEPTETHUECKOMN, MHUINEBON M IKOIOTMYECKON 0e30MacHOCTH, B
Pa3BUTHH MEIUIIUHBI, 00ECIIEYCHUH YCIOBHH YCIICIITHOTO TPY/Aa U SKOJOTHYSCKH KOM(OPTHOM JKHU3HU KAKIOTO WieHa 00IecTBa;

€CTEeCTBEHHO-HAYYHOW TPaMOTHOCTH: IMOHUMAHHS CYITHOCTH METOJOB TMO3HAHHS, MCIOIB3YEMbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIONB30BaTh IMONyYaeMble 3HAHUS
JJI1 aHajiu3a U O6’bﬂCHCHI/IH SIBJICHUM OKpYy’Karomero Mupa M InpoucxoAdiux B HEM I/I3MCHCHI/II\/'I, YMCHUA O€1aTh O6OCHOBaHHI>IC 3aK/IIOUYCHHA Ha OCHOBE HAaY4YHBIX (l)aKTOB u
HUMCIOIUXCA JaHHBIX C HEJIBIO MOJYYCHUA JOCTOBECPHBIX BBIBOIOB,

CHOCO6HOCTI/I CaMOCTOATECIIbHO UCIIOJIb30BATh XUMHNYCCKUE 3HAHUSA IJI PCHICHHU A HpO6HCM B pCAJIbHBIX )KU3HCHHBIX CUTyallUAX,

MHTEpeca K MO3HAHHUIO M UCCIIEI0BATENBCKOM e TeIbHOCTH;

T'OTOBHOCTH H CHOCO6HOCTI/I K HEIIPEPBIBHOMY O6pa3OBaHI/IIO u CaMOO6pa3OBaHI/IIO, K aKTUBHOMY IIOJTYYCHHIO HOBBIX 3HAHUN [0 XMUMHHU B COOTBETCTBUHU C JKU3HEHHBIMU
MOTPEOHOCTAMHU;

HMHTEpeca K OCOOSHHOCTSIM TPyJa B Pa3IHYHbIX chepax MpodheCCHOHAIBHOMN JIeSITeIbHOCTH.

METAIIPEJMETHBIE PE3YJIbTATBI

MeranpenMeTHbIE pe3yIbTaThl OCBOCHHS YIeOHOT0 IIpenMera « XuMUsD» Ha YPOBHE CPEIHEr0 001Iero 00pa3oBaHus BKIIOUYAIOT:

3HaYUMbIC i1 (POPMUPOBAHUS MHPOBO33PEHHUS OOYUYAIONIUXCS MEKIUCIUIUIMHAPHBIE (MEXKIPEIMETHbIC) OOIICHAYUHbIC MOHATHS, OTPAXKAIOUIME IIEIOCTHOCTh HAydHOU
KapTHHBI MHUpa U CIIEIU(PUKY METOOB IMO3HAHMUS, UCIIONB3YEMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO, SHEPTHS, SBJICHUE, MIPOIIECC, CHCTEMa, HaydHbIH (DAKT, MPUHIIMII,
TUIIOTE3a, 3aKOHOMEPHOCTD, 3aK0OH, TEOPHS, UCCIENOBaHNE, HAOIOICHU e, U3MEPEHHE, SKCIICPUMEHT U APYTHE);

YHHUBEpCalbHbIC ydeOHbIe IeHCTBUS (II03HABATEIbHBIC, KOMMYHHUKATUBHBIC, PErYJITUBHBIE), oOeceunBatoiiye GopMupoBaHre (yHKIIMOHATBHONH MPaMOTHOCTH U COLIMAJILHOU
KOMITETECHITUH OOYJarOIINXCS;

CHOCOOHOCTh O0YYAIOIIMXCS HMCIONB30BAaTh OCBOCHHBIC MEXKIMCIUIUIMHAPHBIC, MHUPOBO33PCHUYCCKUE 3HAHMS M YHUBEpCajbHBIC Y4eOHBIC JCHCTBUSA B IIO3HABATCIBHOM H
COILIMAJIbHOM MTPaKTHKE.

MeranpeaMeTHbIe PEe3yJIbTaThl OTPAXKAIOT OBJIAJICHUE YHHUBEPCAIbHBIMU YUeOHBIMH IT03HABATEIbHBIMUA, KOMMYHHUKATUBHBIMU M PETYISATHBHBIMU JICHCTB USIMH.

OBiafeHue YHUBEPCAJbLHBIMH Y4eOHBIMU MO3HABATEIbHBIMHU e CTBUSIMM:

1) 6a3o0BbIe JOTHYECKHE TeHCTBU:

CaMOCTOATENBHO (OPMYITHPOBATH U aKTyalTU3UPOBATh MPOOIIEMY, BCECTOPOHHE €€ pacCMaTpHUBATh;

OIIPENEeNATh [ENH AeITeTbHOCTH, 33/1aBast TapaMeTPhl U KPUTEPHH WX TOCTHIKEHHUS, COOTHOCHTD PE3YIIbTATHI IEITETLHOCTH C TIOCTAaBIICHHBIMHU LIEIISIMU;

WCIIONB30BaTh MPW OCBOSHWH 3HAHWHA MPUEMBI JIOTMYECKOTO MBIIUICHHUS] — BBIIENATh XapaKTepHblE MPU3HAKH MOHSATHA W YCTaHABIMBATh MX B3aMMOCBS3b, HCIOIH30BATH
COOTBETCTBYIOIINE MOHATHUS IJIs1 OOBSICHEHUS OTACTHHBIX (PaKTOB U SIBICHUH;

BBIOMPATh OCHOBAHUS M KPUTEPUH IS KIacCH(DUKAIIMN BEIECTB U XMMHUYECKIX PEaKIIHii;

YyCTaHaBIIMBATh MPUYNHHO-CIIEICTBEHHBIE CBSI3M MEXIY N3y4aeMbIMU SIBJICHUSMU;

CTPOUTH JIOTHYECKUE PACCYXACHUS (MHIyKTHBHBIE, IEAYKTUBHEIE, IO AHAJIOTHH ), BHISBIIATH 3aKOHOMEPHOCTH M MPOTUBOPEYHS B PACCMATPUBAEMBIX SBIICHHSX, ()OPMYITHPOBATH
BBIBOJIBI U 3aKITIOUCHUS;

MIPUMEHATH B TMPOIIECCE TTO3HAHMUSI, UCIIOIb3yeMbIe B XMMHIH CHMBOJINYECKHE (3HAKOBEIE) MOEH, MPeoOpa30BhIBATh MOJIENFHBIE PEACTABICHNS — XHMHYECKHI 3HAK (CHMBOI)
JNeMeHTa, XUMH4Yeckas (opMmyia, YpaBHEHHE XUMHUYECKOH peakiud — MpPU PEIIeHWH y4eOHBIX MO3HABATENBHBIX M MPAKTUYECKUX 3a/ad, MPUMEHSATh Ha3BaHHBIC MOJICIbHEIE
MIPEICTABIIEHUS ISl BBISABIICHHS XapaKTEPHBIX MPU3HAKOB M3Y4aeMbIX BEIIECTB M XUMHUYECKUX PEaKITHil.

2) 6azoBbIe HCCIEI0BATEILCKUE IeiiCTBUSA:

BIIJIETh OCHOBAMH METOJIOB HAYYHOTO TTO3HAHUS BEIIECTB M XUMHUECKIX PEaKIIHii;

(hopMyIHpOBaTh LIENX U 33/1a9U UCCIIEIOBAHUS, UCIIOIB30BaTh IIOCTABIIEHHBIE U CAMOCTOATEINBHO C(HOPMYIHPOBAHHBIE BOITPOCH B KAUECTBE HHCTPYMEHTA ITO3HAHUS U OCHOBBI
T (QOPMUPOBAHUS TUTIOTE3BI 110 MPOBEPKE MPABHILHOCTH BBICKAa3bIBAEMBIX CYXK/ICHHIA,



BJIaJIeTb HaBBIKAMH CaMOCTOSITENBHOIO IUIAHUPOBAaHUSI W TPOBENEHHS YYCHHYECKUX SKCIEPHUMEHTOB, COBEPIICHCTBOBATH YMEHHs HaOmogaTh 3a XOAOM Mpoliecca,
CaMOCTOATEIIFHO MPOTHO3UPOBATH €r0 pe3yabTat, (POpMyIUpoBaTh 0000IIEHHUS U BBIBOABI OTHOCUTENBFHO JOCTOBEPHOCTH PE3yJIbTaTOB MCCIIEA OBAHHS, COCTABIISATH 00OCHOBAHHBIH
OTYET O MpOJIeNaHHON padoTe;

npHoOpeTaTh OMBIT YYEHHYECKOH MCCIENOBATENbCKON U MPOEKTHON AEATENbHOCTH, MPOSBIATE CIIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIIBHOMY TOMCKY METOMOB PEIICHHS
MPaKTUYCCKUX 3aa4, IPUMCHCHUIO PA3JIMYHBIX METOA 0B IMTO3HAHUA.

3) pa6ora ¢ undopmanmeii:

OPHCHTHPOBATHCS B PA3IMYHBIX HMCTOUYHUKAX WHGOPMALUHM (HAYYHO-TIOMYJSpHAS JHUTEpaTypa XUMHYECKOTO COJIEpKaHMs, CIpaBOYHBIE MocoOus, pecypcsl WHTepHeTa),
AHAJIN3HUPOBATH I/IH(I)OpMaHI/IIO Pa3JIMYHBIX BUAOB U (I)OpM MMpEeACTaBJICHUA, KPUTUUCCKH OLICHUBATDH eé OOCTOBEPHOCTDb U HEIIPOTUBOPCUYHNBOCTD,

(hopMyITUPOBaTh 3alIPOCHl U IPUMEHSTH Pa3IMYHbIE METO/IbI TIPH MOUCKE M 0TOOpe MHPOpMAINK, HeOOXO0ANMOH JUTSI BBIIOIIHEHUST YIEOHBIX 33724 ONPeNeNEHHOTO THIIA;

HpHOGpe’TaTB OIIBIT UCITOJIB30BaHU I/IH(bOpMaIII/IOHHO-KOMMYHI/IKaTI/IBHbIX TEXHOJIOTUMN U Pa3JINYHbIX ITOMCKOBBIX CUCTEM;

CaMOCTOSTEILHO BEIONPATh ONTUMANILHYIO GOPMY MpecTaBiIeHus HHQOpMannu (CXeMbl, rpaduKu, TUarpaMMBbl, TaOIHIbI, PUCYHKH H IPYTHE);

WCTIOJIb30BaTh HAayYHBIH SI3bIK B KAa4eCTBE CPEICTBA MpH paboTe ¢ XUMHUYECKOW WHGOpMalUel: MPUMEHATh MEXIpenIMeTHbie ((PU3NYECKHEe W MaTeMaTHYeCKHe) 3HAKU H
CHMBOJTBL, (hOPMYJTbI, a00pEBHATYPBI, HOMEHKIIATYPY;

WCIIOJIb30BATh U MPEo0Pa30BLIBATH 3HAKOBO-CUMBOJIIMYECKUE CPEICTBA HATIISTHOCTH.

OBJjanenue yHUBepPCAJIbHbIMU KOMMYHUKATUBHBIMU JA€liCTBUSIMU:

3aaBaTh BOIIPOCKI IO CYHIECTBY 060y>1<11aeM0171 TEMbI B X0 € AHajiora I/I/I/IJ'II/I JOUCKYCCHHU, BbICKA3bIBATh UJECH, Q)OpMYHI/IpOBaTB CBOU NPCIIOKCHUSA OTHOCUTCIIbHO BBITIOJIHCHU S
MPEUI0KEHHON 3a/1auH;

BBICTYIIAaTh C npe3eHTauHel71 PE3YyIbTAaTOB Mo3HaBaTEIbHOM JACATCIIBHOCTHU, MOJYYCHHBIX CaAMOCTOATECIIBHO WM COBMECTHO CO CBCPCTHHUKAMM IIPU BBIINOJIHECHUN XUMHUYCCKOI'O
9KCIIEPUMEHTA, TMPAKTUYECKOW pabOThl IO MCCIACIOBAHMIO CBOMCTB H3ydaeMbIX BEIIECTB, peajM3alMi y4eOHOro MHpoekTa u (hOPMYIMPOBATh BBIBOJBI 110 PE3yJIbTaTaM
MIPOBENEHHBIX MCCIICIOBAHIM ITyTEM COTTIACOBAHMS ITO3UITMIA B X0/I¢ OOCYKICHUS 1 00M eHa MHECHHUSMU.

OByaieHUe YHUBEPCAJBLHBIMH PeryJsITUBHBIMH IeHCTBUAMM:

CaMOCTOSITENIbHO IUIAHUPOBATh W OCYIIECTBISTH CBOIO IIO3HABATENBHYIO NIEATENbHOCTb, OIpenends €€ [end W 3aJadd, KOHTPOIWUPOBAaTH M IO Mepe HeOoOXOANMOCTH
KOPPEKTUPOBATH TMpeIaraeMblil aITOPUTM ACHCTBUI IPH BHITOJHEHUH YYEOHBIX U HCCIIEAOBATENbCKUX 3314, BRIOMpaATh HarbOomee 3 (eKTHBHBINA CIIOCO0 MX PEeIIeHUs ¢ YIETOM
MTOJTyYEeHHSI HOBBIX 3HAHHUH O BEHIECTBaX U XUMHUYECKUX PEAKITHIX; OCYIIECTBIISITH CAMOKOHTPOIIb CBOEH JEITETFHOCTH Ha OCHOBE CaMOaHAJIN3a M CAMOOIICHKH.

INPEIMETHBIE PE3YJIbTATbBI

IIpeamerHble pe3ynbTaThl OCBOEHH Kypca «O01mas 1 HeopraHuueckas XUMUsD OTPaXaroT:

c(OPMUPOBAHHOCTh MPEACTABICHUI: O XUMUYECKOH COCTaBIJIAIOLIEH €CTECTBEHHO-HAYYHON KapTHHBI MUPA, POJIM XMMUHU B MO3HAHHUM SIBICHUN NPUPOABI, B (GOPMUPOBAHUU
MBILUICHUS U KYJIbTYPbl JUYHOCTH, €€ (PYHKLINOHAIBHONW IPaMOTHOCTH, HEOOXOJUMOM AJIsl PELICHHUs] IPAKTUUECKUX 3aad U SKOJIOTMYECKH 0OOCHOBAaHHOTO OTHOIIEHUS K CBOEMY
30POBBIO M IPUPOAHON CpPee;

BJIJICHUE CHCTEMOI XMMHUUYECKUX 3HAHHI, KOTOPasi BKIIOYACT: OCHOBOIONATAIONIHNE TTOHATUS (XUMHYECCKHI 3JIEM €HT, aTOM, U30TOII, S-, P-, - 3JIeKTPOHHBIE OPOUTAIN aTOMOB,
WOH, MOJIEKYJIa, MOJIb, MOJISIDHBIA 00BEM, BaIEHTHOCTD, 3JICKTPOOTPULIATENILHOCTD, CTENIEHb OKUCIICHHSI, XUMUYECKas CBSA3b (KOBAaJICHTHAs!, MOHHAS, METAJUINYECKas, BOAOPOAHAs),
KpHCTaJIMUecKas PeIérka, TUIIbl XUMUYECKUX PEaKLUil, pacTBOp, AJIEKTPOIHUTHI, HEAIEKTPOIUTHI, 3JICKTPOIUTHYECKAs! ANCCOLHALNS, OKUCIUTENb, BOCCTAHOBUTEINb, CKOPOCTh
XIUMHYECKONW PEeaKINy, XUMIUIECKOEe PaBHOBECHE); TEOPUH W 3aKOHBI (TEOPHs AIEKTPOIUTHYECKOW MUCCOIMAINH, repuoandeckuii 3akod J[. M. MenneneeBa, 3aKk0H COXpaHEHUS
Macchl BEIIECTB, 3aKOH COXPAHEHHs] W TNPEBPAILEHHS HEPIHM NPU XUMHUYECKHUX DPEAKLHsX), 3aKOHOMEPHOCTH, CUMBOJIMYECKUH S3bIK XMMHH, MUPOBO33DEHUYECKHE 3HAHUS,
JeXallde B OCHOBE IOHMMAaHHUS NPUYMHHOCTH M CHUCTEMHOCTH XHMUYECKHX SIBJICHHUH, (pakrojornyeckue CBEIEHUS O CBOMCTBAaX, COCTaBe, IOIYYEHHH M O€30IacHOM
WCTIOJIb30BAaHNN BOXKHEUIIINX HEOPTaHMUYECKUX BEIIECTB B OBITY U MPAKTUYECKON AEATEILHOCTH YEIOBEKa;

c(OPMUPOBAHHOCTE YMEHHUH BBIABISATH XapaKTEpHbIC NPU3HAKW MOHATHH, YCTAaHABIMBATH WX B3aMMOCBSI3b, HCIIOIb30BATh COOTBETCTBYIOLIME IOHATUS MPH ONHMCAHUH
HEOPraHMYEeCKUX BEIIECTB U UX IPEBPALICHHI;

c(OPMUPOBAHHOCTE YMEHUH HCIIOIb30BAaTh XUMHYECKYI0 CHMBOJMKY [UI COCTaBJICHHS (OPMYJ BELIECTB M YPAaBHEHHH XUMHYECKUMX PEAKLUUH, CHCTEMaTHYECKYIO
HoMmenknatypy (IUPAC) u TpuBHanbHble Ha3BaHHs OTACIbHBIX HEOPTAaHMYECKHX BEILECTB (yrapHbId ra3, YIJIEKUCHIBIA ra3, aMMHUak, raméHas M3BEeCTb, HEram€Has H3BECTb,
MUTHEBAS COAA, IUPUT U JPYTHE);



c(OPMUPOBAHHOCT, YMEHHUH OMNpPEACSITh BAJCHTHOCTh M CTENEHb OKUCIICHHS XHMHYECKHX JJIEMEHTOB B COCAMHEHHSX PAa3JMYHOIO COCTaBa, BHJ XMMHYECKOW CBS3U
(KOBaleHTHAs, WOHHAs, METaJUIMYecKasi, BONOPOAHAs) B COCAWHEHMSX, THIl KPUCTAUNIMUECKOM pEMIETKM KOHKPETHOro BellecTBAa (aTOMHAs, MOJICKYJsipHAs, HOHHAs,
MeTaJTUecKas), XapaKTep Cpebl B BOTHBIX PACTBOPAX HEOPTaHMUECKUX COCMHEHUI;

cOpPMHUPOBAHHOCTh YMEHHUH YCTaHABIMBATH MIPUHAICKHOCT HEOPTaHMUECKUX BEIECTB IO UX COCTaBY K ONpPEeAEIEHHOMY KIIAcCy/TpyIIe coeTuHEeHul (POCTbie BelecTBa —
METaJlTbl U HEMETAJIbl, OKCHJIbI, OCHOBAHHUSI, KUCIIOTBI, aM(OTEpHBIE THAPOKCHIBI, COITH);

cOPMUPOBAHHOCT, YMEHHH pacKpbIBaTh CMBICH Mepuoaudeckoro 3akona J[. M. MeHaeneeBa W JEMOHCTPUPOBATh €r0 CHCTEMATHU3UPYIOIIYIO, OOBSICHUTENBHYIO U
MPOTHOCTHYECKYIO (DYHKIUH;

cOpPMHUPOBAHHOCTh YMEHUH XapaKTEPU30BaTh IIEKTPOHHOE CTPOCHNE aTOMOB XUMHUUYECKHX 37IeMeHTOB 1—4 nepuozoB [leproandeckoii cucremsl xumuaeckux snnementos . W.
MemnneneeBa, HCIONB3Ys MOHATHS «S-, P-, 0-3JICKTPOHHBIC OPOUTAITNY, «IHEPTETUYCCKHE YPOBHIY», OOBSCHATH 3aKOHOMEPHOCTH M3MEHEHHUSI CBOMCTB XUMHYECKHX 3JIEMEHTOB U MX
COEIMHEHUI 110 nepuojaM u rpynnaM Ilepuonnueckoii cucrtemMsl XuMudeckux daemenToB /. M. Menzeneesa;

cOPMHUPOBAHHOCTh YMEHUH XapaKTepU30BaTh (OMUCHIBATH) OOIIME XMMHUYECKHE CBOMCTBA HEOPraHMYECKHUX BEIIECTB PAa3JIMYHBIX KIACCOB, MOATBEPXKIATh CYIIECTBOBAHUE
TeHETHYECKOI CBSI3M MEXIY HEOPraHWYECKUMH BEIIECTBAMHU C MIOMOIIBIO YPABHEHUH COOTBETCTBYIOIINX XUMHUYECKUX PEAKIIHIA;

cOPMUPOBAHHOCTh YMEHUS KIACCH(PUIIUPOBATh XUMHUYECKHE PEAKIIMU 110 Pa3IMYHBIM TPU3HAKAM (YHCIY W COCTaBY peardpyIolIUX BEUIECTB, TEIIOBOMY 3 (EKTy peakiuy,
W3MEHEHUIO CTeleHEeH OKMCIICHNUS DJIEMEHTOB, 0OPaTUMOCTH PEaKIIMH, YUACTHIO KaTaJu3aTopa);

chOpMHUPOBAaHHOCTh YMEHHUU COCTABIISATH YPAaBHEHUS PEAKIHMM Pa3NWYHBIX THUIIOB, TOJTHBIE W COKPAIIEHHBIE YPAaBHEHHS PEaKIfii MOHHOIO OOMEHa, YUHWThIBasl yCIOBHUSA, NMPHU
KOTOPBIX 3TH PEAKIUU UIYT J0 KOHIIA;

chOpMHUPOBAaHHOCTh YMEHHH MPOBOIUTH PEAKINH, MOATBEPIKAAIONINE KAaUEeCTBEHHBIN COCTAaB Pa3JIMYHBIX HEOPTaHMYECKUX BEIIECTB, PACIIO3HABATh OMBITHBIM ITYTEM HOHBI,
MIPUCYTCTBYIOIIHE B BOAHBIX PACTBOPAX HEOPTAHUYECKMX BEIIECTB;

c(OpPMHUPOBAHHOCTH YMEHUH PACKPHIBATH CYIIHOCTh OKUCIUTEIBHO-BOCCTAHOBUTENBHBIX PEAKIUIT TOCPEICTBOM COCTABIICHNUS DIIEKTPOHHOTO OaaHca dTHX peakIuii;

c(OPMUPOBAHHOCTE YMEHUH OOBSICHATH 3aBHCHUMOCTb CKOPOCTHM XHWMHYECKOH pEaKIUM OT pa3jIndHbIX (PAKTOPOB; XapaKTep CMEIIEHHs XUMHUYECKOrO paBHOBECUS B
3aBHCUMOCTH OT BHENIHEro Bo3aericTus (npuHitui Jle [latense);

c(OPMUPOBAHHOCTP YMEHHUI XapaKTepU30BaThb XHUMHUYECKHE IIPOLIECCHI, JIEKAlUe B OCHOBE IPOMBILIUICHHOIO IIOJNy4eHHUsS CEpPHOM KHUCIOThl, aMMHaKa, a TaKKe
c(OpMUPOBAHHOCTh MPEICTAaBICHUN 00 00IIMX HAayYHBIX IPUHLUIAX U IKOJIOTHYECKUX IIpolieMax XMMHUYECKOI O IPOU3BOJICTBA;

c(OpMUPOBAHHOCTh YMEHHUM NMPOBOJUTH BBIYMCIECHUS C UCIONB30BAaHUEM IIOHSTUS «MaccoBas JOJs BELIECTBAa B pacTBOpPE», OObEMHBIX OTHOLIEHUN Ia30B IPU XMUMUYECKHX
peakuusax, Macchl BELIECTBA WM 00bEMA ra3oB 10 U3BECTHOMY KOJHMYECTBY BEILECTBA, Macce MM 00BEMY OZHOIO M3 YYacCTBYIOIIMX B PEAKLUMU BEILIECTB, TEIJIOBOro 3(dexra
pPEaKUU Ha OCHOBE 3aKOHOB COXPaHEHHs MACCHI BELIECTB, IPEBPAILCHUS U COXPAHEHUS SHEPTUH;

c(OpMUPOBAHHOCT, YMEHHMH COOJIOAATH MpaBuiia I1OJb30BAHUS XUMHMUYECKOW NOCYIOH M J1IaOOpaTOpHBIM OOOpYIOBAaHHEM, a TAKXKE IPaBUia OOpAIIECHMS C BELIECTBAMH B
COOTBETCTBUHU C MHCTPYKLHUSIMHU IO BBIIIOJIHEHHUIO J1A00OPAaTOPHBIX XUMHUECKUX OIBITOB;

c(OpMUPOBAHHOCTh YMEHHUH IJIAHWPOBATh U BBINOJIHATH XUMHUYECKUI HKCIIEPUMEHT (Pa3jokKEeHUE MEPOKCHAA BOAOPOJAa B IPUCYTCTBUU KaTaJU3aTopa, ONPENEICHUE Cpellbl
PacTBOPOB BEIIECTB C MOMOIIBIO YHHBEPCAJIbHOIO MHIAMKATOPA, BIMSHUE PA3JIMYHBIX (AKTOPOB HAa CKOPOCTh XMMHMUYECKOW PEaKIMH, PEaKIUH MOHHOTO OOMEHa, KaueCTBCHHBIC
peakuuu Ha cynbgaT-, KapOOHAT- U XJIOPUA-aHHOHBI, HA KaTHOH aMMOHUS, PEIIEHHE 3KCIIEPUMEHTANbHBIX 3alJad 1mo teMaM «Metamib» u «Hemeraniasl») B COOTBETCTBUU C
MpaBUIaMU TEXHUKH 0E€30IacHOCTH MpPH OOpAaIlleHuH C BellecTBaMH U Ja0OpaTOPHBIM 000PYAOBaHHEM, IPEACTABIATh PE3YJIbTaThl XUMUYECKOI'0 SKCIIEpUMEHTa B OopMe 3aucu
YPaBHEHUH COOTBETCTBYIOLIMX peakuril U (opMynrpoBaTh BEIBOABI HA OCHOBE 3THX PE3yJIbTATOB;

c(OpMUPOBAHHOCTh YMEHHUI KPUTHUYECKU aHAJTU3UPOBATH XUMHUYECKYI0 HH(OPMALHUIO, IIOJy4aeMyl0 U3 Pa3HbIX MICTOYHUKOB (CPEeICTBa MacCOBOM KOMMYHHKaLuH, MHTepHET 1
JPYTHX);

cOpMUPOBAHHOCTh YMEHHH COOMI0ATh MPaBUIIA HKOJOTMYECKU LENecO00pa3HOro MOBENEHNU B ObITY M TPYAOBOW IEATENBHOCTH B LENAX COXPAHEHHS CBOETO 3740POBbS H
OKpY’Karolllell MPUPOAHON CpeNbl, OCO3HAaBATh OMACHOCTh BO3JCHCTBHA HA KHUBBIC OPTaHNU3MBI ONPENEEHHBIX BEIECTB, TOHUMas cMbICT nokasaTens [IJIK, moscHATh Ha mpumepax
CrocoObl YMEHBIICHHUS U IPEIOTBPALLEHNS UX BPEAHOIO BO3ICHCTBHS Ha OPraHU3M UYEJIOBEKa;

JU1s1 00Y4aIOIIKXCS C OTPAHMYEHHBIMU BO3MOYKHOCTSIMU 37I0pPOBbS: YMEHHE IPUMEHATh 3HAHMSI 00 OCHOBHBIX JIOCTYIHBIX METOAAX IMO3HAHMUS BELIECTB M XMMUYECKUX SBJICHUH ;

JUISL CIIETIBIX M CIa0OBUAALIMX OOy4YaIOMIMXCs: YMEHUE UCTIONB30BaTh pelibe(pHO-TOUEUHYIO cucTeMy obo3Hauenuit JI. bpaiins miist 3anucu xumudeckux Gpopmyi.



TEMATHYECKOE IINTAHUPOBAHUE

Ne HaunmMeHoBaHue pa3feioB U TeM KosanyecTBo yacoB JJIeKTpOoHHBIe (U poBbIE)
n/n IporpaMmal Bcero KouTtpoabHsbie IIpakTH4yeckue Jara obpa3oBaTe/ibHbIe Pecypchl
padoThI padoThI H3y1CHUHA
Pa3znen 1.TeopeTuyeckue 0CHOBBLI XMMHHU
1.1 | Crpoenue aromoB. [lepuoanyieckuii 3aK0oH 1 3 1) https://resh.edu.ru/
[Tepuonuueckasi cUCTEMa XUMHUYECKUX 2) https://iu.ru/video-lessons
anemenToB J[. 1. Menneneera
1.2 | Crpoenue BeuiecTBa. MHOroo0Opasue 4 1) https://resh.edu.ru/
BEIIICCTB
1.3 | Xumuueckue peakiuu 6 1 1 1) https://resh.edu.ru/
2) https://hij.ru/
Hroro mo pasneny 13 1
Pa3znen 2.Heopranuyeckasi XuMust
2.1 Meraist 6 1 1) https://resh.edu.ru/
2) https://hij.ru/
3) http://cbooks.narod.ru/
2.2 Hemeramsr 9 1 1) https://1sept.ru/
2) https://iu.ru/video-lessons
2.3 CBsI3b HEOPTraHMYECKUX U OPTaHUYECKUX 2 1) https://resh.edu.ru/
BEIIECTB 2) https://iu.ru/video-lessons
Uroro no pazpeny 17 1 2
Pa3nea 3.XuMus M KU3Hb
3.1 XUMUS U )KA3HB 4 1) https://resh.edu.ru/
2) https://hij.ru/
3) https://iu.ru/video-lessons
HWroro mo pazneny 4
OBLIEE KOJIMYECTBO YACOB 10 34 3
[TPOI'PAMME
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MNOYPOYHOE INVTAHUPOBAHME 11 KIIACC

KoanuecTBO 4acoB

Ne Tema ypoka Jara JyeKTpoHHbIEe HU(POBLIE
n/n P Bceero Kontpoarupie| Tpakrueckue U3y4YeHust Humcaroper GT OﬁpaSOI?aTeJ'leble ([l))::)cypcm
padoThI padoThI

1 | Xumudeckuii 35ieMeHT. ATOM. 1 BcrioMHUTE U IPUMEHHTD https://resh.edu.ru/
DneKkTpoHHast KOHPUTYpaLUs aTOMOB COOTBETCTBYHOIIME ecTecTBeHHOHay4yHbie http:/alhimik.ru

3HaHUS. BBISABIATH CBSA3b MEKIY https://iu.ru/video-lessons
MPOYUTAHHBIM U COBPEMEHHOM
PEaTbHOCTHIO

2 | Tleproanueckuii 3aKOH U 1 AHaMM3UPOBaTh, HHTEPIIPETHPOBATH https://resh.edu.ru/
[lepuonnyeckas cucTeMa XUMHUYECKUX JIAHHBIE U JIeJIaTh COOTBETCTBYIOIIUE http:/alhimik.ru
anementoB [I. 1. Menneneesa. BBIBO/IbI. BCIIOMHUTD ¥ TPUMEHHTH https://iu.ru/video-lessons
3aKOHOMEPHOCTH H3MEHEHHST CBOMCTB COOTBETCTBYIOIINE ECTECTBEHHO-HAYYHBIE
XAMHYECKUX 3JIEMEHTOB M UX 3HaHUSL. [IpeIoKnuTh O0BSICHUTETbHBIC
COEJIMHEHHH 10 TPYIIIAM U IIEPHOIaM. THIIOTE3bI.

3 | Ctpoenue BerecTBa. XUMHUYECKas 1 AHaTM3UPOBATh, HHTEPIIPETHPOBATH https://resh.edu.ru/

CBSI3b, €€ BHBI, MEXaHN3MBI JIAaHHBIC U JIeJIaTh COOTBETCTBYIOIIHE http:/alhimik.ru
00pa3oBaHUs KOBAJEHTHOMN CBSI3H. BBIBOJIbI. BCIIOMHUTD M TPUMEHHUTH https://iu.ru/video-lessons
BonoponHast cBsi3b COOTBETCTBYIOIIME €CTECTBCHHO-HAYIHBIC

3HaHUA. [IpeIIOKUTh OOBSICHUTEIbHBIC

THITOTE3bI.

4 | BaJeHTHOCTS. 1 IIpemToXuTh CrIOCO0 HAYIHOTO https://resh.edu.ru/
DeKTpOOTPHUIIATENBHOCTE. CTeleHb HCCIIEIOBAHUS TaHHOTO BOIIPOCa. http:/alhimik.ru
okucienus. Bemectsa PacnosHaBaTh, HCIOJIL30BaTh U co3aaBarh Nttps://iu.ru/video-lessons
MOJIEKYJISIPHOTO U HEMOJIEKYJISIPHOTO OOBSACHUTEIbHBIC MOJICTH U
CTPOCHHSI IpeCTaBICHHS.

5 | IToHsiTHE O TUCIIEPCHBIX CHCTEMAX. 1 OOBsICHEHHE YCTPOICTBA U TIPUHITHIIA https://resh.edu.ru/
VICTHHHBIE W KOJUIOHTHBIC PACTBOPHI. paboThl ¢ XuMHUYeCKUM obopyaoBanuem  http:/alhimik.ru
MaccoBast 0J1s BEIIECTBA B paCTBOPE https://iu.ru/video-lessons

6 | Knaccudukamus 1 HOMEHKIATypa 1 O1ieHUBaTh HAYYHBIC APTYMEHTBI U https://resh.edu.ru/
HEOPraHHYECKUX COCTHHCHUH. JIOKa3aTeIbCTBA M3 Pa3IMYHbIX http:/alhimik.ru
I'enernyeckasi CBS3b HEOPTrAHUUECKHX MCTOYHHKOB (HANpUMep, ra3era, https://iu.ru/video-lessons
BEII[ECTB Pa3InYHbIX KJIACCOB HUHTEPHET, XKypHaJbl). Pacrio3HaBath

JIOTYIIIEHHS, TOKA3aTeIbCTBA U
pacCy)KIECHHsI B HAYYHBIX TEKCTaXx.
7 | Knaccudukanms XuMUYECKUX 1 OueHMBaTh HAYYHBIE apPTYMEHTHI U https://resh.edu.ru/

peakuuii B HEOPraHUYECKOU 1
OpraHUYeCcKOM XMMUU. 3aKOH
COXPAaHEHMS MacChl BEILIECTB; 3aKOH

JIOKa3aTeNbCTBA U3 Pa3INnIHbIX
MCTOYHHUKOB (HarpuMep, ra3era, MHTEpHeET,
XKypHaJjbl). PacniosHaBate onyuieHusl,

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




COXpaHCHUA U NPCBPALICHUSA SHCPTHUN
IMprU XUMHUYCCKUX PCAKIUAX

JA0Ka3aTCIbCTBA U PACCYXKICHUS B
HAay4YHBIX TCKCTax.

8 | Ckopoctb peakiuu. Dakropsl, [IpeobpaszoBatk oaHy HopMy https://resh.edu.ru/
BITUSIONIHE HA CKOPOCTh PEAKIIUU MIPEJCTABIICHUS JJaHHBIX B IPYTYIO. http:/alhimik.ru
PaszimuaTh BOIPOCHI, KOTOpBIE BO3MOkHO  https://iu.ru/video-lessons
€CTECTBEHHOHAYYHO HCCIICIOBATb.
9 | Ob6parumble peakiui. XUMHYECKOE [TonrMaTh CMBICIIOBYIO CTPYKTYpY Tekcta https://resh.edu.ru/
paBHOBecHe (ompenensTh TEMY, TJIaBHYIO MBICTR/H ek, (http:/alhimik.ru
Ha3Ha4YeHHUEe TEKCTa) https://iu.ru/video-lessons
10 | Ipakruyeckas padora Ne 1. IToHUMATh CMBICIIOBYIO CTPYKTYpy Tekcta https://resh.edu.ru/
«BrnusiHUe pa3nuyHBIX (HaKTOpOB Ha (ompenensTh TEMy, TIaBHYIO MbICIb/Het0, http:/alhimik.ru
CKOPOCTh XMMHYECKOM PEAKITHU» Ha3HauYeHHE TeKCTa). BCIIOMHUTE 1 https://iu.ru/video-lessons
IPHUMEHUTH COOTBETCTBYIOIIHE
€CTECTBEHHOHAYYHBIE 3HAHUS
11 | DaeKTpoaNTHYECKAs AUCCOIMALIHS. IIpeobpaszoBaTs omHy hopMy https://resh.edu.ru/
[MoHsTHE O BOMOPOIHOM ITOKa3aTeNe MPE/ICTABIICHUS JAHHBIX B JPYTYIO. http:/alhimik.ru
(pH) pacrBopa. Peakiinu nOHHOTO Hcnons3oBatsk uHpOpMarmio u3 Tekcra  |https://iu.ru/video-lessons
oOMeHa. JUISL PEIICHUsI TIPAKTUYECKOM 3a/1a4H
12 | T'ugponus opraHMdYeCcKuX u HWcnonb3oBaTh nHpOpMaIio u3 Tekcra  https://resh.edu.ru/
HEOPTraHWYECKUX BEIIECTB IUTSL PEIIEHMsT TPAKTUYIECKOM 3aaum. http:/alhimik.ru
IIpeobpazoBaTs omHy hopMy https://iu.ru/video-lessons
HPEICTABICHUS TAHHBIX B IPYTYIO
13 | OkuCIUTETBPHO-BOCCTAHOBUTEIBHEIE BCIIOMHUTD U IPUMEHHUTH https://resh.edu.ru/
peakuuu. [ToHsTHE 06 SIEKTPOIH3E COOTBETCTBYIOIIME ecTecTBeHHOHay4yHbie http:/alhimik.ru
pACIIaBOB M PACTBOPOB CONEH 3HaHus1. [IoHMMaTh CMBICIIOBYIO CTpyKTYpY https://iu.ru/video-lessons
TEKCTa (OIpeNeNiaTh TeMY, INIABHYIO
MBICITB/MICt0, Ha3HAYEHNE TEKCTA)
14 | KouTposnbHast paboTa 1o pasaeiy BbISBIISTE CBSI3b MKy MpounTaHHbM U https://resh.edu.ru/
«TeopernuecKre OCHOBBI XHMUI» COBPEMEHHOH PeaIbHOCTHIO. http:/alhimik.ru
https://iu.ru/video-lessons
15 | Merasuibl, UX MOIOKECHHE B IIpeoGpaszoBath oaHy hopMy https://resh.edu.ru/
IMeproamueckoii cucTeme NpeICTaBICHHS JaHHBIX B JAPYTYIO. http:/alhimik.ru
XUMHYEcKuX 31emMeHToB 1. M. Pasnmuuath BOpockl, KOTOpbie BO3MOkHO  Nttps://iu.ru/video-lessons
MeneneeBa 1 OCOOCHHOCTH €CTECTBEHHOHAYYHO HCCIIEIOBATb.
crpoenus atomoB. O01ue
(u3nUecKre CBOWCTBA METAILIOB.
Croco0bl MOJTy4EHHUS] METAJLIOB
16 | CnnaBbl METaJLIIOB. AHanu3upoBaTb, HHTEPIPETUPOBATD https://resh.edu.ru/

ONEKTPOXUMUYECKUH psift

JAHHBIC U ICIIaTh COOTBCTCTBYIOLIUC
BBIBO/IbI. BcriomauTh M IMPUMCHHUTD

http:/alhimik.ru




HaHpH)KeHI/II‘/'I MCTaJIJIOB

COOTBCTCTBYHOINUE CCTCCTBCHHOHAYYHBIC
3HaHMUA.

https://iu.ru/video-lessons

17 | Xumuueckue CBONCTBAa METAILIIOB ITpeobpazoBats oHY hopmy https://resh.edu.ru/
(HaTpuii, Kanuii, KaIbIIMiA, MarHUH, MPEACTaBICHNs JaHHBIX B JPYTYIO. http:/alhimik.ru
QTIOMHHUI) U KX COCTUHEHHUI Pasnuyath BOIPOCKI, KOTOpbIe BO3MOKHO https://iu.ru/video-lessons

€CTECTBEHHOHAYYHO HCCIICIOBATb.

18 | Xumuueckue CBONCTBA [TUHKA, MEIH ITpeo6pazoBath oaHy GopMy https://resh.edu.ru/

U MX COCTMHEHUH MPE/ICTaBIICHUS JAHHBIX B JPYTYIO. http:/alhimik.ru
PaznuuaTh Bompockl, KOTopbie Bo3MoxkHO  https://iu.ru/video-lessons
€CTECTBEHHOHAYYHO HCCIIEIOBATD.

19 | Xumuueckre CBOMCTBA XpoMa, ITpeo6pazoBath oy GopMy https://resh.edu.ru/
kKeJe3a U UX COSTMHEHUH MPE/ICTABIICHUS JAHHBIX B JPYTYIO. http:/alhimik.ru

PaszimuaTh BOIPOCHI, KOTOpBIE BO3MOkHO  https://iu.ru/video-lessons
€CTECTBEHHOHAYYHO HCCIIEIOBATb.

20 | TIpakTrueckas pabora Ne 2. IIpeobpaszoBaTs omHy hopMy https://resh.edu.ru/
"PerieHre SKCIIEPUMEHTANIBHBIX 3aa4 MPEJCTABIICHHUS JaHHBIX B IPYIYIO. http:/alhimik.ru
o Teme «Merauib" Pasyuats BOIpOCkI, KOTOphie Bo3MoxkHO  https://iu.ru/video-lessons

€CTECTBEHHOHAYYHO HCCIIEIOBATD.

21 | Hemerasisl, MX IOJOXKEHUE B BhISBIIATE CBSI3b MEKIY MpounTaHHeM 1 https://resh.edu.ru/
[epuonuyeckoii cucreme COBPEMEHHOI peaTbHOCTHIO. http:/alhimik.ru
XUMHYecKuX siremenTos 1. . https://iu.ru/video-lessons
MeHneneeBa 4 0COOEHHOCTH
CTpOEHHUS aTOMOB. DU3NYECKHUE
CBOMCTBA HEMETAIIIIOB. AJITOTPOITHS
HEMEeTaJIoB (Ha IIPUMepe KUCI0po/a,
cepsl, hocdopa u yriepomaa)

22 | X¥MHYeCKHe CBOMCTBA TaJIOTEHOB, IIpeoGpaszoBath oaHy HOpMy https://resh.edu.ru/

Cephl U UX COCJMHCHHN NpECTaBICHHS JaHHBIX B APYTYIO. http:/alhimik.ru
Pasnuvath BOIpockl, KOTOpsIie BO3MOKHO  https://iu.ru/video-lessons
€CTECTBEHHOHAYYHO HCCIIC/IOBATb.

23 | XuMudeckue CBOMCTBA a30Ta, BbISBIISATE CBSI3b MKy MpounTaHHbiM U |https://resh.edu.ru/
dbocdopa 1 uxX coenUHECHUI COBPEMEHHOH PeaIbHOCTHIO. http:/alhimik.ru

https://iu.ru/video-lessons

24 | XuMuveckue CBOMCTBA YIiepoa, [IpeobpasoBats oHY GopmMy https://resh.edu.ru/
KPEMHHS ¥ X COSAMHCHUI NpeCTaBICHHs JaHHBIX B JAPYTYIO. http:/alhimik.ru

Paszymyars BOIPOCHI, KOTOphIe Bo3MokHO  |https://iu.ru/video-lessons
€CTECTBEHHOHAYYHO HCCIIE/IOBATb.

25 | O6o0meHne 1 cucTeMaTH3auus [IpeoGpasoBaTs onHy dopmy https://resh.edu.ru/

3HaHu# 1o TeMe «HemeTamny.
Boluncnenus no ypaBHeHUSIM

MMpEeACTaBJICHUA JAaHHBIX B IPYT'YIO.
Pazmmuath BOIIPOCHI, KOTOPLIC BO3MOKHO

http:/alhimik.ru




XUMHUYCCKHUX peaKuHﬁ u
TCPMOXUMHUYCCKHC paC‘IéTBI

C€CTCCTBCHHOHAYYHO UCCICA0BATD.

https://iu.ru/video-lessons

26 | TIpakTrueckas pabota Ne 3. 1 IIpeobpazoBaTh oaHy hopMy https://resh.edu.ru/
«PemeHne SKCIIEpUMEHTAIIBHBIX 33124 MIPEJCTABIICHUS JJaHHBIX B IPYTYIO. http:/alhimik.ru
no Teme "Hemerasmmsr"» Pasnuyath BOIPOCKI, KOTOpbIe BO3MOXHO  https://iu.ru/video-lessons

€CTECTBEHHOHAYYHO HCCIICIOBATb.

27 | KoutposbHas paboTa 1mo TeMaM 1 ITpeo6pazoBath oaHy GopMy https://resh.edu.ru/
«Meramns» u «Hemeramib MPE/ICTaBIICHUS JAHHBIX B JPYTYIO. http:/alhimik.ru

PaznuuaTh Bompockl, KOTopbie Bo3MoxkHO  https://iu.ru/video-lessons
€CTECTBEHHOHAYYHO HCCIIE/IOBATD.

28 | Heopranudeckue U OpraHMYECKHe 1 ITpeo6pazoBath oy GopMy https://resh.edu.ru/
Kucnotel. Heopranuyeckue u MPE/ICTABIICHUS JAHHBIX B JPYTYIO. http:/alhimik.ru
OpraHUYecKue OCHOBaHHUSI Pasnmyath BOIPOCKI, KOTOpbIe BO3MOXHO https://iu.ru/video-lessons

€CTECTBEHHOHAYYHO HCCIIEIOBATb.

29 | Am¢oTrepHbIe HEOPTaHUYECKUE U 1 IIpeobpaszoBaTs omHy hopMy https://resh.edu.ru/
OpraHNYecKHe COCIUHEHHUS. MPE/ICTABIICHUS JAHHBIX B JPYTYIO. http:/alhimik.ru
['eHerrueckas CBs3b HEOPraHUIECKUX Pasyiuats BOIpOCHI, KOTOphIe BO3MOkHO  |https://iu.ru/video-lessons
U OPTaHUYECKHUX BEIIECTB €CTECTBEHHOHAYYHO HCCIIEIOBATh.

30 | HayuHsle METOMIBI MO3HAHUS. XUMISI 1 IIpeobpaszoBaTh omHy hopMy https://resh.edu.ru/

1 37I0pPOBbE YeIOBEKa MIPEICTABIIEHNS JAHHBIX B IPYTYIO. http:/alhimik.ru
Pasnuyath BOIIPOCKL, KOTOpBIEe BO3MOkHO  https://iu.ru/video-lessons
€CTECTBEHHOHAYYHO MCCIIEIOBATh.

31 | Ponb xuMuu B 0becIieueHnn 1 BBbISBIISATE CBSI3b MEXKIY MpOUUTaHHBIM U ttps://resh.edu.ru/
9KOJIOTMYECKOM, SHEPTETHYECKOMN 1 COBPEMEHHOM PEaIbHOCTHIO. http:/alhimik.ru
MHUIIEBOI 0€30MacHOCTH https://iu.ru/video-lessons

32 | Ipencrasienus 06 OOMMX HAYIHBIX 1 AHaIU3UPOBATh, HHTEPIIPETHPOBATH https://resh.edu.ru/
MIPHUHIAIIAX TPOMEBIIIIEHHOTO JIAHHBIC U JIEJaTh COOTBETCTBYIOIINE http:/alhimik.ru
MOMYYCHHS BAKHEUIIINX BEIICCTB BBIBO/IbI. BCIIOMHUTD M IPUMEHHTH https://iu.ru/video-lessons

COOTBETCTBYIOIIME €CTECTBEHHO-HAYIHbIC
3HAHMS.

33 | YenoBek B MUpE BEIIECTB U 1 BbISBIISATE CBSI3b MKy MpounTaHHbiM U |https://resh.edu.ru/
MaTepuaioB COBPEMEHHOM PeaTbHOCTHIO. http:/alhimik.ru

https://iu.ru/video-lessons

34 | PesepBHbIil ypok 1 BbISBIISTE CBSI3b MKy MPOUUTaHHBIM U |https://resh.edu.ru/

COBPEMEHHOH PeaIbHOCTBIO. http:/alhimik.ru
https://iu.ru/video-lessons
OBIIEE KOJIMYECTBO YACOB I10 34

[NPOI'PAMME




YUEBHO-METOJNYECKOE OBECIIEYEHUE OBPA3OBATEJIbLHOT' O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI JJI5S1 YYEHUKA
Xumus. 11 knace/ O. C. I'abpuensn, U. I'. Octpoymos, C. A. Cnanko. M3natensctBo «/Ipodar.

METO/IUYECKHUE MATEPUAJIBI JJISA YUUTEJIA

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

2. Meroauueckoe nocooue. 11 knacc (aropsl O. C. ['abpuensn, U. I'. Octpoymos, 1. B. Axcénona).

3. [Iporpamma kypca xumun s 8—11 kitaccoB o01ieo0pazoBaTelbHbIX yupexaeHuii (aBropel O. C. 'abpuensH, C. A. Cnaakos).
4. Pabouas Terpans. 11 knacc (aBropst O. C. I'abpuensn, C. A. CnaakoB).

5. DnextpoHHas GpopMa ydeOHHUKa.

IMUDPPOBBIE OBPA30BATEJIBHBIE PECYPCHI U PECYPCBI CETU HHTEPHET
1. Poccuiickas anexTpoHHas 1mkona. - https://resh.edu.ru/
. "Anmxumuk" - http:/alhimik.ru
. Kypuan «Xumus u sxusuby - https://hij.ru/
. [Tonbopua aurepaTypsl mo xumuuio - http://c-books.narod.ru/
Kypnan " 1 centsiops" - https://1sept.ru/
. Uudoypox - https://iu.ru/video-lessons
. COOpHHUK cTaTel 0 XMMHYECKUX DIIEMEHTaX, HIUTFOCTPHPOBAHHBIN OMMMCaHeM dKcepumenToB. -http://www.periodictable.ru

N AW

CAUTBI:
https://resh.edu.ru/
http:/alhimik.ru
https://hij.ru/
http://cbooks.narod.ru/ https://1sept.ru/
https://iu.ru/video-lesson



