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IMNOACHUTEJIBHASA 3AIINCKA

Pabouas nporpamma coctaBieHa Ha OCHOBE CIEAYIOIIUX TIOKYMEHTOB:

- ®enepanbubiii 3aK0H Ne 273-D3 ot 29.12.2012 «O06 obpazoanuu B Poccuiickoii denepaumny.

- IIpuka3z MunucrepctBa oopazoanus u Hayku P® ot 17 mas 2012 r. N 413 «O0 yrBepkaeHun (enepaibHOro rocy1apCTBEHHOTO
00pa30BaTeNBLHOTO CTaHIAPTA CPEAHETO 00IIero 0Opa3oBaHUs

- [Ipuka3z MunucrepcTa npocserieHus: Poccutickort @enepamuu ot 12.08.2022 Ne 732 “O BHeceHHH U3MEHECHHI B (eiepabHbIi
roCy/1apCTBEHHBIN 00pa30BaTeNbHBIN CTAHAAPT CPEAHEr0 00IIero 00pa3oBaHusl, YyTBEPKICHHBIN MPUKa30M MuHHUCTEpCTBa 00pa30BaHus U HAYKU
Poccuiickoit ®eneparuu ot 17 mast 2012 1. Ne 413” (apeructpuponan 12.09.2022 Ne 70034)

- [Ipuka3z MunucrepcrBa npocsenieaust Poccuiickoit @eneparuu ot 18.05.2023 Ne 371 “O6 yrBepxkaeHuu ¢eaepanbHoii 00pa3oBaTeIbHOM
porpaMMBbI cpeiHero obmero oopazosanus’ (3apeructpupoBan 12.07.2023 No 74228)

-Ilopsimox opraHu3anMu M OCYILIECTBJICHUS OOpA30BaTENbHON JAEATEIbHOCTH MO OCHOBHBIM O00II€00pa3oBaTeNbHBIM MpOrpaMMaM —
o0pa3oBaTeNpHBIM MPOTPaAMMaM HAYalbHOTO OOIIEr0, OCHOBHOTO OOIIEr0, CpeaHero oOmero oOpa3oBaHMs, YTBEP)KICHHBIH MPHUKA30M
MunoOpnayku Poccun ot 22.03.2021 Ne 115.

- IlocranoBnenue I'nmaBHOro canmrapHoro Bpaya P® or 28 centsaops 2020 Ne28 «O06 yrBepxkaennun CaHUTapHO-3IHAEMHUOIOTHYECKUMH
npaBuiamMu U HopmatuBamu CII 2.4.3648-20»

- Ilocranosnenue ['maBHOTO TOCYHapcTBeHHOTO canuTapHOro Bpada PO ot 28.01.2021 Ne 2 «O0 yTBEp»KACHUU CAaHUTAPHBIX MPABUI U HOPM
CAHITuH 1.2.3685-21 «['urnenudeckue HOPMATHUBBI U TpeOOBaHUS K OOECIEeUeHHIO0 OE30MacCHOCTH U O€3BPEAHOCTH MM 4YejoBeka (aKkTOpOB
Cpenbl OOUTaHUS»

- I[Ipuxa3z Munnpocsemmenust Poccun ot 20 mas 2020 roga Ne254 «O06 yrBepxaeHHH (peaepalbHOro MepeyHsl ydeOHUKOB, JTOMYIIEHHBIX K
HCIOJIb30BAHUIO TIPU pean3alui HMEIOIIUX TOCYJapCTBEHHYIO aKKpeAUTAlUI0 00pa30oBaTeNIbHBIX MPOTpaMM HadajbHOTO OOIEro, OCHOBHOI'O
o0111€ero, cpeiHero oo1ero 0opa3oBaHus OpraHU3alMsIMU, OCYLIECTBISIOMIMMU 00pa30BaTeNbHYIO AEATEIbHOCTDY;

- npuka3 Munnpocsemenuss Poccun ot 23 pexabpst 2020 roga Ne766 «O BHeceHUM W3MEHEHUUW B (eAepalbHbIN NEepeueHb YYeOHUKOB
JONMYUIEHHBIX K HCIOJb30BAHUIO TMPH pPEANTH3AIMKA HMMEIOUIMX TOCYJapCTBEHHYIO aKKPEIUTALMI0 00pa3oBaTeNbHBIX MPOrpaMM HayalbHOTO
00IIIero, OCHOBHOTO OOINEro, CpeaHero OOIIero o0pa3oBaHUS OPTaHMU3AIUAMH, OCYIIECTBIISIIONIMMUA O00pPa30BaTEIbHYIO JACSITEIHHOCTD,
YTBEpXKIECHHBIN Npuka3oM MunucrepcTBa npocsemenns Poceuiickoin @enepanuu ot 20 mas 2020 roma Ne254»;

- [Ipuka3z MunuctepcrBa npocsenieHust PO ot 02.08.2022 Ne 653 «O0 yrBepkieHun GeaepanbHOro NepeyHs 3JeKTPOHHBIX 00pa30BaTeIbHbIX
PECYPCOB, AOMYIIEHHBIX K HCIOJIb30BAHUIO MIPH pealin3allii HMEIOLIUX FOCYIapCTBEHHYIO aKKpeIuTaluio oopa3oBarenbHbix nporpamm HOO,
000, COO» (3apeructpuponan 29.08.2022 No 69822)

- YcTaBa MyHHIIMIATBHOTO OIO/KETHOTO 0011eo0pa3zoBarenabHOro yupexaeHus «KymyHauHckas cpefHsisi oOmeoOpa3oBaTenbHas IIKOJIA
Ne3» KynyHauHckoro paifoHa Antaiickoro kpasi, yTBEp)KJEHHOTO IMPHUKAa30M KOMHUTETa MO0 OOpa30BaHUIO U JielaM MOJIOJNEXKHU aIMUHHCTPALUU
Kynynaunckoro paiiona Anraiickoro kpas.



- OcHoOBHOI 001Ie00pa3oBaTeNIbHON MporpaMMbel cpearero obmero obpazoBanus MBOY «Kymyamuuckas COIIl Ne3y yrBepxkaeHHOM
npukazom aupekropa ot 30.08.2023 Nel19.
-IIporpammsl Bocnutanusg MBOY «Kynynannckast COLT Ne3»

HEJU U3YUYEHUSA YYEBHOI'O IPEIMETA «XUMUWUS»
OCHOBY TOIXOJOB K pa3pabOTKe MPOrpaMMbl MO XHMHHU, K OINPEACICHUI0 OOIIe cTpareruu OOYy4YCeHHs, BOCHUTAHHS M Pa3BUTHUS

oOyuaromuxcsi cpefctBaMu ydeOHoro mpeamera «Xumus» aisi 10—11 kmaccoB Ha 6a30BOM ypOBHE COCTABWIIM KOHIICNTYaJlbHBIC TOJIOKEHUS
OI'OC COO o B3auM000yCIOBICHHOCTH LI€TIEH, CoepKaHUsI, Pe3yIbTaTOB 00y4YeHHs U TpeOOBaHHUI K YPOBHIO MOATOTOBKH BBITYCKHUKOB.

B cooTBeTcTBHY C TaHHBIMHU MOJIOKESHUSIMH ITPOTpaMMa 1o XUMUH (0a30BbIi YpOBEHb) Ha YPOBHE CPEIHET0 OOIIeTr0 00pa3oBaHuUs:
yCTaHABIIMBAET 00s13aTeNbHOE (MHBAPUAHTHOE) MPEAMETHOE COACPIKAHUE, ONPEIEIIsieT KOJTUYSCTBEHHbBIE U KAYECTBEHHBIE €T0 XapaKTePUCTUKHU Ha
Ka)KJIOM 3Tare U3y4eHHs MpeIMeTa, IpeayCMaTpUBaeT MPUHIUIIBI CTPYKTYPUPOBAHUSI COJEPIKAHMS U PACTIPEICIICHHS €ro MO Kjaccam, OCHOBHBIM
paszzenaM u TeMaM Kypca,

naéT MpUMEpPHOE pacipe/iesieHne yueOHbIX YaCOB 110 TEMAaTUYECKUM pa3jiesiaM, peKOMEHAYET MPUMEPHYIO MOCIIeI0BATEIbHOCTh U3YUEeHUS
OTJIETTLHBIX TEM Kypca C YU4ETOM MEXIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBSA3EH, JIOTHKH y4€OHOTO MPOIIecca, BO3PACTHBIX OCOOEHHOCTEH
obyuatomuxcst 10—11 xmaccos;

AT METOIMYECKYIO MHTEPIIPETAIMIO [IeIel N3YYeHUs MPeIMeTa Ha YPOBHE COBPEMEHHBIX IPHOPUTETOB B CUCTEME CPETHEr0 00IIEro
o0pa3oBaHMsl, COIEPKATETLHON XapaKTEPUCTHKU TNIAHUPYEMBIX pe3yIbTaTOB OCBOECHHUSI OCHOBHOM 00pa30BaTeIbHOM MPOTrPaMMBI CPEIHETO
oO1ero oopazoBaHust (JITUHOCTHBIX, METANIPEAMETHBIX, MPEIMETHBIX ), OCHOBHBIX BUJIOB yU4€OHO-TI03HABATEIHLHOMN JACSITEIHHOCTH 00YyJaroIerocs
10 OCBOCHHUIO cojiepkaHus mpeamerta. [1o BceM Ha3BaHHBIM MO3UIIUSIM B TIPOTPaMMe 110 XMMUHU COOJTI0IeHa MTPEEMCTBEHHOCTS ¢ (henepanbHOi
paboueii mporpaMMoit OCHOBHOTO 00111ero oOpa3oBaHus Mo XuMuu (A1 8—9 Ki1accoB 00pa30BaTeIbHBIX OPraHU3alNid, 0a30BBI YPOBEHB).

Xumuyeckoe 00pazoBaHUE, IMOJy4aeMOE BBITYCKHUKaMU OOIe00pa3oBaTeIbHOW OpraHMU3alliH, SBISETCS HEOTHhEMJIEMOW YacThl0 HX
oOpa3zoBaHHOCTA. OHO CIIYXHUT 3aBEpPIIAIOIIUM 3TallOM pean3allid Ha COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIFOUEBBIX IIEHHOCTEH,
MPUCYIIUX IIEJIOCTHOM CHCTEME XHMHUYECKOrO o00pa3oBaHHsA. OTH ILIEHHOCTH KacaloTCsl IO3HAaHUS 3aKOHOB MPUPOAbI, (POpPMHUpPOBAHUS
MHUPOBO33PEHHUS U OOIIEeH KyIbTyphl YElOBEKa, a TaKKe DKOJIOTHUYECKH O0OOCHOBAaHHOTO OTHOIIEHHUS K CBOEMY 3J0POBBIO U MPUPOJTHON Cpee.
Peanusyercs xumudeckoe oOpazoBaHue 0OydYaIOIIUXCS HA YPOBHE CPEIHEro OOIIero oOpa3oBaHMs CPEACTBAMH y4EOHOTO MpeaMera «XUMUS,
CoJiep’)KaHUEe U TIOCTPOCHHE KOTOPOTO OIMpPEAeNeHbl B MPOTpaMMe MO XUMHUHU C y4€TOM crelu(UKN HayKd XUMUH, e€ 3HA4YCHUs B MO3HAHUU
MPUPOJIBI U B MaTEPHAIBHON >KM3HU OOIIECTBA, a TAaKKe C y4E€TOM OOIIMX IeJIei W MPUHIUIIOB, XapaKTePU3YIOIUX COBPEMEHHOE COCTOSHUE
CUCTEMBI cpeHero oomero oopa3zoBanus B Poccuiickoit denepanuu.

XuUMHS Kak JJIEMEHT CHUCTEMbl €CTECTBEHHBIX HAyK HIpaeT OCOOYI0 pOJib B COBPEMEHHOW IMBWIM3AINH, B CO3JAaHMM HOBOW 0a3bl
MaTepuaabHOM KynbTypbl. OHa BHOCUT CBOM BKJIaq B (OPMHUPOBAHHE PAlMOHAIBLHOTO HAYYHOTO MBIIUJICHHS, B CO3JaHUE IEIOCTHOTO



NpPEJCTaBICHU 00 OKPYXKAIOIEM MHpE KaK O €IWHCTBE NPUPOABI M 4YeJIOBEKa, KOTOpoe (OpMHpYeTCs B XMMHUU Ha OCHOBE NOHUMAaHHS
BEIIECTBEHHOI'O COCTaBa OKPY’KAIOIIET0 MUPA, OCO3HAHUS B3aUMOCBS3H MEXIY CTPOCHHEM BEIIECTB, MX CBOMCTBAMHU U BO3MOXHBIMH OOJIACTSIMH
IIPUMCHEHHS.

TecHo B3auMoOzeNHCTBYs C IPYIMMU €CTECTBEHHBIMU HayKaMM, XMMHs CTajla HEOThEMJIEMON 4acThbi0O MUPOBOM KyJIbTYpbl, HEOOXOIUMBIM
YCIOBHEM YCIICHIHOTO TpyJla M KM3HH KaXJoro wieHa oOmectBa. CoBpeMeHHass XMMHUSI KaK HayKa CO3MJaTelbHas, KaK HayKa BBICOKHX
TEXHOJIOTUH HaIlpaBlieHa HA PELICHUE TIO00ATBHBIX MPOOJIEM YCTOHYMBOTO PAa3BUTHS YEJIOBEYECTBA — CHIPHEBOW, YHEPrETHUYECKOU, MHIIEBOH,
9KOJIOTUYECKOM O€3011aCHOCTH U OXPaHbl 3JOPOBbS.

B coorBercTBUM ¢ OOIIMMH LEISIMU M NMPUHLMIAMU CpeAHEro obero obpa3zoBaHus cojiepkanue npeamera «Xumus» (10—-11 kmaccsl,
0a30BbIii YPOBEHb M3YYCHHsS) OPUEHTHPOBAHO MPEUMYIIECTBEHHO Ha OOMICKYJIBTYpHYIO TOATOTOBKY OOYYaIOMIMXCS, HEOOXOIUMYIO MM ISt
BBIPAOOTKH MHPOBO33PEHUECKUX OPUEHTHPOB, YCIEITHOTO BKIFOYCHHS B KHU3Hb COIIMYMa, TPOJIOJDKEHHUS 00pa30BaHuUs B Pa3IMYHBIX 00JIACTSIX, HE
CBSI3aHHBIX HEIIOCPEACTBEHHO C XUMUEH.

CocTraBisoliuMHU  NpeaMeTa «XUMus» SBISIIOTCA 0a30Bble Kypehl — «Opranumdeckas xumus» U «OOmias M HEOpraHudeckas XHUMUSA»,
OCHOBHBIM KOMIIOHEHTOM COJIEP KaHUSI KOTOPBIX SIBJISIFOTCSI OCHOBBI 0a30BOM HAayKH: CUCTEMA 3HAHUI MO HEOPraHUYECKOH XUMUHU (C BKIIIOUEHUEM
3HaHMA U3 oOlell XUMHUM) W opraHuyecko xumuu. dopMupoBaHHME IJAaHHOW CHCTEMbl 3HAHUI NpU M3YyYEHUM IpeaMeTra olOecreduBacT
BO3MOYKHOCTh PACCMOTPEHHS BCEr0 MHOI000pa3Hsl BEIIECTB HA OCHOBE OOLUX MOHATHUI, 3aKOHOB U TEOPUH XUMUH.

CrpykTypa coaep:kanusi KypcoB — «Oprannueckas Xxumusi» U «O01mas 1 HeopraHudeckas XuMus» cOopMHUpOBaHa B MporpaMme Mo XUMHU
Ha OCHOBE CHUCTEMHOr0 MOJXOAa K H3Y4YEHHMIO y4eOHOro marepuanga UM OOYCIIOBIEHA HMCTOPUYECKH OOOCHOBAHHBIM pa3BUTHEM 3HAHWU Ha
ONpeNENEHHBIX TEOPETHYECKUX YPOBHsX. Tak, B Kypce OpraHMYeCKOM XMMHUHU BEIECTBA PACCMATPUBAIOTCS HA YPOBHE KIIACCHYECKOW TEOPHH
CTPOECHMSI OPraHUYECKNX COEAVHEHUM, a TAKXKE Ha YPOBHE CTEPEOXHMHUUYECKUX U JIEKTPOHHBIX MPEACTABIECHUN O CTPOCHUHU BelecTB. CBeneHUs
00 M3y4yaeMbIX B Kypce BEIeCTBaX Hal0TCs B Pa3BUTHU — OT YIJIEBOJOPOJOB JI0 CIOXHBIX OMOJOrMYECKH aKTMBHBIX COeAMHEHUH. B kypce
OpPraHMYECKON XMMHHU IOJIY4alOT pa3BUTHE CPOPMHUPOBAHHBIE Ha YPOBHE OCHOBHOIO 00I1ero oOpa3oBaHUs NEpPBOHAYaNIbHbBIE MPEACTABICHUS O
XUMHUYECKOH CBSI3U, KJIACCU(PUKAIIMOHHBIX ITPU3HAKAX BEILIECTB, 3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHUSI, 0 XUMUYECKON PEAKIIIH.

[Ton HOBBIM yIJOM 3peHHUs B IpenMeTe «XuMHus» 0a30BOr0 YPOBHS paccMaTpUBAeTCs HM3YyYCHHBII Ha ypOBHE OCHOBHOIO OOILEro
00pa3oBaHMs TEOPETHUECKUI MaTepuan U (PakTOJOTHYECKUE CBEJICHHS O BEIIeCTBaX U XUMUYECKO# peakiuu. Tak, B YaCTHOCTH, B Kypce «O01as
Y HEeOpraHuyeckasi XuMus» 00y4aroIluMcsl Pe0CTaBIAETCS BO3MOKHOCTh OCO3HATh 3HaYeHNE IEPUOJMUECKOr0 3aKOHA C O0IETEOPETHUECKUX U
METOJOJOTUYECKHUX TO3HIINHN, TIy0Xe MOHATh HMCTOPUYECKOE HW3MEHEHHEe (DYHKIMI ATOro 3akoHa — OT 0000mIaroIieil A0 OOBICHSIOMENH U
MPOTHO3UPYIOLIEH.

Enunas cuctema 3HaHMM O BaKHEMILINX BELECTBAX, UX COCTAaBE, CTPOCHUHU, CBOMCTBAX U IMPHUMEHEHUH, a TAKXKE O XMMUYECKHUX PEaKLUsX,
UX CYIIHOCTM M 3aKOHOMEPHOCTSAX MpOTeKaHWs jaonojHsercs B Kypcax 10 m 11 kiaccoB »simeMeHTamMHM COAEpKaHUS, HMEIOIIUMU
KYJIbTYPOJIOTHUYECKUM M MPUKIATHON XapakTep. DTH 3HAHUA CIOCOOCTBYIOT MOHMMAHMIO B3aMMOCBSA3H XMMHH C APYTUMHU HayKaMH, PacKpbIBAIOT



e€ poJib B MO3HABATEIBHON U MPAKTHUYECKON JIEATEILHOCTH YeJIOBEKa, CIIOCOOCTBYIOT BOCIUTAHUIO YBa)KEHHS K IPOLIECCY TBOPUECTBA B 00JIaCTH
TEOPUH U MPAKTUYECKUX MPHIIOKEHUH XMMHUHU, TIOMOTAIOT BBITYCKHUKY OPUEHTHPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAUYMMBIX MpoOiiemMax,
CBSI3aHHBIX C XUMHEH, KPUTUYECKH OCMBICIMBATh MH(POPMALUIO U MPUMEHATh €€ JUIsl MONOJIHEHUS 3HAHUM, pelleHHs] MHTEJJIEKTYaJbHBIX U
HKCIEPUMEHTAIbHBIX HCCIIEAOBATENLCKUX 3ahad. B 1nemom conepkaHue ydeOHOro mnpeamera «XHUMHUS» JI@HHOIO YPOBHS HM3y4YEHMs
OPUEHTUPOBAHO Ha (HOPMUpPOBAHHE Yy OOYYAIOMIMXCS MHPOBO33PEHYECKOW OCHOBBI JJIsi MOHUMAaHHS (QHIOCOPCKUX HICH, TaKUX Kak:
MaTepHaibHOE EIWHCTBO HEOPraHMYECKOr0 W OPraHMYeCKOro MHUpa, OOYCIOBIEHHOCTh CBOWCTB BEIIECTB HMX COCTABOM M CTPOCHHEM,
[I03HABAEMOCTb IPUPOAHBIX SBICHUH MYTEM OHKCHEPUMEHTAa M pPELICHHs HPOTHUBOPEUMIl MEXIy HOBBIMH (DakTaMu M TEOpPETUYECKHMHU
IPENOChIIKAMH, OCO3HAaHUE POJIM XMMHUHU B PELICHUM SKOJIOTMYECKUX MHpoOjeM, a Takxke MpodiieM cOepekeHHsl 3HEPreTMYECKUX PecypcoB,
CBIPbs1, CO3/IaHUsI HOBBIX TEXHOJIOTUN U MaTEPHUAIIOB.

B nnane pemieHus 3ajad BOCHUTAHHUS, Pa3BUTHUS W COLMAIU3ALMU OOYYalOUIMXCA MPHUHATHIE MNPOrpaMMON IO XMMHUHU HOIXOAbl K
OIPEJICJIEHUIO COJCPKAHUS U IOCTPOCHUS IIpeIMeTa MpelycMaTpUBaoT (POPMUPOBAHUE YHUBEPCAIbHBIX YU€OHBIX ASHCTBUI, UMEIOIIUX 06a30BOE
3Ha4YeHUEe JJI PA3JIMYHbIX BHUJOB JIEATEIBbHOCTH: PpEIIeHUs MNpodieM, IMOMCKa, aHaiu3a U 00paboTkM HH(OpManuu, HEOOXOAMMBIX IS
pUOOPETEHUS ONBITA MPAKTHYECKON U MCCIIEJOBATEIBCKOM IS TEIFHOCTH, 3aHUMAIOIIEH Ba)KHOE MECTO B TO3HAHUU XUMUH.

B mpakTuke nmpenojaBaHus XMMHU KaK Ha YpOBHE OCHOBHOTO 00IIEro o0pa3oBaHUs, TaK U Ha YPOBHE CpPEeIHETO 00IIero oopa3oBaHus, pu
OINIPECIICHUN COJEP)KATEIbHON XAapaKTEPUCTUKU LEJNeH H3Y4eHHs IPEIMETa HAIpaBICHUEM IEPBOCTENEHHOW 3HAYMMOCTH TPAIULMOHHO
npU3HAETCST POPMHUPOBAHNE OCHOB XMMHUUYECKOM HayKH Kak 00JacTH COBPEMEHHOI'O €CTECTBO3HAHMs, MPAKTHUUYECKOW JEeSTEeIbHOCTH YelloBeKa U
KaK OJIHOTO M3 KOMIIOHEHTOB MHUPOBOH KyJIbTypbl. C METOIMYECKON TOYKU 3pEHHUs TAaKOM MOJAXOJ K ONpEAENCHUIO LieJed H3ydeHUus MpeaMera
SIBJISIETCS BIIOJIHE OITPaBJaHHBIM.

CornacHo JaHHOM TOUYKe 3peHHUs TTIaBHBIMU LIETSIMU U3YyUeHHs IpeMeTa « XuMus» Ha 6a3oBoM yposHe (10 —11 ki1.) aBasitoTCs:

e (opmupoBaHUE CHCTEMbl XMMUUYECKUX 3HAHUI KaK BaKHEUIIEH COCTaBIISIONIEH €CTECTBEHHO-HAYYHON KapTHUHBI MUPa, B OCHOBE KOTOPOM
JeKaT KIIFOYEBbIe MOHATHS, (yHIaMEHTaJIbHbIE 3aKOHBl U TEOPUH XMMHUH, OCBOCHHUE S3bIKA HAYKM, YCBOEGHHE M MOHUMAaHHE CYLIIHOCTH
JOCTYIHBIX 00001IIEHNI MUPOBO33PEHYECKOT0 XapaKkTepa, 03HaKOMIIEHHE C MCTOPUEH UX pa3BUTHSI U CTaHOBIICHMUS;

e (opMHUpOBaHME U PA3BUTHE MPEJCTABICHUM O HAayyHBIX METOJaX MO3HAHUS BEIIECTB M XUMHUYECKHX pPEaKLUUd, HEOOXOAMMBIX IS
PUOOPETEHUs] YMEHUN OpPUEHTHPOBATHCS B MHMPE BEIIECTB U XUMHUYECKUX SIBJICHUH, UMEIOIIUX MECTO B MPHPOJIE, B NMPAKTHUECKOW U
MMOBCEIHEBHOMN JKU3HH;

® Da3BUTHE YMEHMI U CIIOCOOOB JIEATEIHLHOCTH, CB3aHHBIX C HAOJIOJICHUEM M OOBSICHEHHEM XUMHUYECKOTO HKCIEPUMEHTa, COOII0eHuEM
npaBujI 6€30MacHOTO OOPAIEHUsI C BEIIECTBAMH.

Hapsiny ¢ stuM, conepkarenpHas XapakTepUCTHUKA MLeEJed M 3ahad H3y4deHUs IpeaMeTa B IporpaMMe I0 XUMUM YTOYHEHAa |
CKOPPEKTHPOBaHA B COOTBETCTBHM C HOBBIMH MPUOPUTETaMHU B CHCTEME cpelHero ooluiero oopazoBanus. CeroaHs B MpernojaBaHUM XUMHUHU B
OouplIel cTerneHn OTAAETCs MPEeANoUTEeHHE MPAKTHUECKOM KOMIIOHEHTE co/iepKaHus 00y4eHHsl, OpMEHTUPOBAHHOM Ha MOJrOTOBKY BBIITYCKHUKA



001eo0pa3oBaTeNIbHON OpraHMU3alliy, BIACIONIETO HE HAOOPOM 3HAHMM, a (PYHKIMOHAIHLHONH I'PAaMOTHOCTBIO, TO €CTh CIOCO0aMH U YMEHHSIMU
AKTHUBHOI'O IMOJIYYCHHA 3HAaHUHU U IMPUMCHCHUS UX B peanLHoﬁ JKU3HHU OJId PCIICHUSA MMPAKTUYCCKUX 3aaa4d.

B cBsi3u ¢ 3TUM NpH U3yYeHUU NpenaMeTa « XUMHUsD JOMUHUPYOIee 3HAUCHHE TPUOOPETAIOT TaKKE IMeJIH U 3aa9H, KaK:

ajanTanus OOYYaloImMXCs K YCIOBHSM JWHAMHYHO Pa3BUBAIOUICTOCS MHpPa, (OPMHPOBAHWE WHTEIUICKTYAIIbHO PAa3BHTOW JIMYHOCTH,
TOTOBOH K camM000pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSTEILHOMY HPUHSATHIO IPAMOTHBIX PELICHUHA B KOHKPETHBIX XHU3HEHHBIX CHUTYaIUSX,
CBA3aHHLIX C BCIICCTBAMHA U UX ITPUMCHCHUCM;,

dbopmMHpoBaHUE Y 00YYaIONIMXCSl KIIFOUEBBIX HABBIKOB (KIFOYCBBIX KOMIICTEHIIHIA), UMEIOIINX YHUBEPCAIBHOE 3HAYCHUE UISI PA3IUYHBIX
BUJIOB JICATEILHOCTH: PEIICHUs MPOOJIeM, TIOUCKa, aHaln3a U 00paboTKu MH(POPMAIIUN, HEOOXOUMBIX JUISl IPUOOPETEHHSI OIBITA JCSITEIbHOCTH,
KOTOpasA 3aHMMACT BaXKHOC MCECTO B IMO3HAHHWU XHMHUH, a TAKKEC JIsI OLUCHKH C HO3I/IIII/II71 SKOJIOTHYECKON O€30IMacHOCTH XapaKkTepa BJIMAHUSA
BEIIECTB M XUMUYECKHX MIPOIECCOB HA OPTAaHMU3M YEJIOBEKa U IMPUPOIHYIO CPEILY;

pa3BUTHE TIO3HABATEIILHBIX WHTEPECOB, MHTECIUICKTYAILHBIX U TBOPUYECKHX CIIOCOOHOCTEH OOYYaroIIUXCs: CIIOCOOHOCTH CaMOCTOSITEILHO
npuoOpeTaTh HOBBIC 3HAHUS MO XUMHHU B COOTBETCTBUU C JKU3HEHHBIMH TOTPEOHOCTSIMH, HCIIOJIB30BaTh COBPEMEHHBIC WH(POPMAIMOHHBIC
TEXHOJIOTUH JUIS TOUCKA U aHAIHM3a Y4eOHOH U HAyIHO-TIONYJISIPHOW HH(POPMALIUK XUMUYECKOTO COJIePIKaHMS;

dbopMHUpOBaHHE W pa3BUTHE Y OOYYAIOIMUXCS ACCOIMATHBHOTO W JIOTHYSCKOTO MBIIUICHUsS, HAOII0IaTeIFHOCTH, COOPaHHOCTH,
AKKypaTHOCTH, KOTOPbIE OCOOCHHO HEOOXOAMMBI, B YACTHOCTH, TIPU TUIAHUPOBAHUU M MTPOBEACHUN XUMHUECKOTO IKCIICPUMEHTA;

BOCIIUTAHHE Yy OOy4arolmuxcs yOeKIEHHOCTH B T'YMAHMCTUYECKOW HAMPABICHHOCTH XHWMHUH, €€ BAXHOW POJH B PEUICHUH TI00ATbHBIX
po0JIeM PAIMOHAIBHOTO TPUPOJIONIOIH30BAHUS, MTOTIOTHEHHS SHEPTETHYCCKUX PECYPCOB M COXPAHEHHS MPUPOTHOTO PABHOBECHS, OCO3HAHUS
He00X0IMMOCTH OEpEe’KHOr0 OTHOILEHUS K MPUPOJE U CBOEMY 3/I0POBBIO, a TaK)K€ MPUOOPETEHUS OMbITAa MCIOJIb30BAaHUS MOJYUYEHHBIX 3HAHUN
JUTS IPUHSITHS TPAMOTHBIX PEUICHHUH B CUTYallUsIX, CBI3aHHBIX C XUMUYECKUMU SIBJICHUSIMH.

Henu u 3aga4m u3ydeHus npeamMera «XuMHUs» MOTYYHIM TOIPOOHYI0 METOANYECKYIO HHTEpIIpeTalnio B pasaene «llnanupyemble
PE3YIbTATEI OCBOCHUA ITPOTPpaAMMBI IO XUMHN), 6J'Iﬂl"0)13p$[ L (S0% o0ecrieueHo 4YeTKoe MpEaACTaBJICHHUEC O TOM, KAKUC 3HAHUA U YMCHUA UMCIOT
MPSIMOE OTHOIIICHHUE K pealTi3allii KOHKPETHON TIEITH.

B yueOHOM mmaHe cpeaHero obmiero oOpa3oBaHus TpeaMeT «XuMHus» 0a30BOro ypOBHS BXOJUT B COCTaB MPEAMETHON oOmactu
«EcTecTBeHHO-HAyYHBIE MTPEIMETHIY.

OO1iiee YyuCIIO YacoB, OTBEIEHHBIX /ISl H3yUeHUS] XUMUH, Ha 0a30BOM YpOBHE CpeIHero odiero oopasoBanus, coctanisier 68 yacos: B 10
kiacce — 34 gaca (1 gac B Heneno), B 11 kmacce — 34 vaca (1 gac B Henerio).

®opMbl, METOIBI M TEXHOJIOTHN 00YUYEHUS:

1. vHAMBUAYANIbHEIE; 2. TPYIIOBLIC; 3. UHIWBUIYaTbHO-TPYIIOBbIE; 4. GPOHTANBHBIC; 5. MTPAKTHKYMBI.
MeToaml:

[To ucrounukam undopmanmu: 1. cnoBecHsle; 2. HATTSAHBIC, 3. TPAKTUYCCKHIA.



[To ypoBHSM MMO3HABATEIBHOM AEATEIBHOCTH: 1. MPOOIEMHBIN 2. HCCIICIOBATEIBCKUM 3. 00BACHUTEILHO-UIUTFOCTPATUBHBIN

4. 4aCTUYHO-TIOWCKOBBIH.

TexHosnornu odyuenus: 1. npoOiaemMHast TEXHOJOTHS; 2. TeXHONOTUS TUddHepeHIIMPOBAaHHOTO 00Y4YEeHHUS; 3. THYHOCTHO-
OpUeHTHpOBaHHAs TexHoorus; 4. [[poeKkTHBIE TEXHOJIOTUN

Buabi u popMbl KOHTPOJIS:

TEKYIIUA KOHTPOJIb: MPAKTUYECKUE U CAMOCTOSTEIbHBIC PA0OTHI;

TEMaTUYECKHI KOHTPOJIb: KOHTPOJIbHBIE pabOThl, KaKk B TPAJAULIMOHHOMN, TaK U B TECTOBON (hopMax.



COJAEP/KAHUE OBYYEHUA
10 KIIACC
OPITAHUYECKASA XUMUA

Teopernyeckue 0CHOBbI OPraHNY€eCKON XUMHHU

[IpenMer opraHM4ecKoi XUMHUM: €€ BOSHUKHOBEHHUE, Pa3BUTHE U 3HAUCHHUE B [IOJIyUEHUHU HOBBIX BELIECTB U MaTepuasoB. Teopus cTpoeHUs
opranudeckux coequHeHudt A. M. ByrtiepoBa, e€ ocHoBHBIe monOkeHUsA. CTpyKTypHBIE (OPMYIBI OpraHMYecKHUX BemecTB. ['omomorus,
n3oMepust. XMMHUYECKasi CBSI3b B OPraHUYECKUX COCIUHEHUSIX — OJUHAPHBIC U KPAaTHBIE CBA3H.

[IpencraBnenne o KinaccupuUKaMM OpraHWYecKkux BeniecTB. HomeHkiaTypa OpraHM4ecKHX COEIUHEHHUH (CUCTeMaTHuecKas) |
TPUBUAJIbHBIC HA3BAaHUS BAXKHEHUIIUX MTPEICTaBUTENEH KJIACCOB OPraHNYECKUX BEILECTB.

JKCIepUMEHTAJIbHbIE METOAbI M3YYeHHMsl BellleCTB M HMX MNpeBpalleHHMii: 03HAKOMJIEHHE C 00pa3llaMM OpPraHWYeCKUX BEILECTB U
MaTepuajlaMM Ha MX OCHOBE, MOJEJIMPOBAHHE MOJIEKYJ OPraHMYECKUX BEIECTB, HAONIOJIEHHE M OINUCAaHME JIEMOHCTPALMOHHBIX OIIBITOB I10
IIPEBpAILEHHIO OPraHMYECKUX BEILECTB IPU HarpeBaHUM (IU1aBJIeHUE, OOYIIIMBaHUE U TOPEHNUE).

Yraesonopoabl

AJIKaHBI: COCTaB M CTPOCHHE, TOMOJIOTHUECKUI psia. MeTaH M 3TaH — MPOCTEHIINE MPEJACTAaBUTEIN aKaHOB: (PU3MUECKUE U XMMHUYECKHE
CBOMCTBA (peaKLMU 3aMeIEeHHs] ¥ TOPEHUs ), HaXOXKACHUE B IPUPOJIE, TOJIyYCHHE U IPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOEHHE, TOMOJIOTMYECKHH psAA. DTUJIEH M TMPOINWIEH — NpOCTEHIINe MPEJCTaBUTENN alKeHOB: (pU3MuUecKue H
XMMHUYECKHE CBOICTBA (peakuy T'uApUPOBaHUs, FAIOTEeHUPOBAaHNUS, THIpaTallii, OKMCIEHUS U MOJIUMEPHU3aliN), TOJIyYeHUE U IPUMEHEHHE.

Ankanuensl: Oyraguen-1,3 u metundyraaueH-1,3: cTpoeHne, BaKHEUIIINE XUMAYECKHE CBOMCTBA (peakius noauMepusamun). [lonyuenue
CUHTETHUYECKOTO KayuyKa U PE3UHBI.

AJIKUHBI: COCTaB U OCOOCHHOCTH CTPOEHUS, FTOMOJIOTHUECKUH psiA. ALIETUIIEH — IPOCTEHIINN MpeICTaBUTENb aJIKUHOB: COCTaB, CTPOEHUE,
¢u3nyecKkrne 1 XUMHUYECKHE CBOMCTBA (peaklUy THIPUPOBaHUS, FaJIOr€HUPOBAHMSI, THApaTallii, TOPEHUSI ), IOJTyYeHHE U IPUMEHEHHUE.

Apenbl. benszon: cocrtaB, crpoeHue, pusnMueckue M XUMHYECKHE CBOMCTBa (peakuMM TajJOr€HUPOBAaHUS M HUTPOBAHUS), MOJyuYE€HUE U
npuMeHenue. Toryon: cocmas, cmpoenue, pusuueckue u XUMUYecKue coucmea (peakyuu 2aio2eHupo8anusi U HUMPOBAHUs), NOTyYeHue U
npumenerue. TOKCUUHOCTb apeHOB. I 'eHeTnYecKast CBSI3b MEXY YINIEBOAOPOJAaMH, IPUHAAIEKAMMY K PA3IIMYHBIM KJIACCaM.

[TpupoaHble MCTOYHHMKH YriaeBoJopooB. Ilpupoansiii ra3 um mnonytHsle HedrTanble ra3sl. Hedte m e€ mpoumcxoxxaenue. CrocoObl
nepepaboTku HedTU: MEperoHka, KpPeKUHr (TepMUYECKH, KaTanuTudeckuii), muponus. [IpoaykTsel mepepaboTku HedTH, MX MPUMEHEHHE B
MIPOMBIIIJIEHHOCTH U B ObITY. KaMeHHBIN yroiib U MPOAYKTHI €ro NepepadoTKH.

JKCrepuMeHTAlbHbIE MEeTO/bl H3YYeHHUsI BellleCTB U X NpeBpalleHnii: 03HaAKOMIIEHHE ¢ 00pa3laMy I1acTMace, KaydykKoB U Pe3UHBI,
komekiuu «HedTb» u «YTomp», MOAenupoBaHUE MOJEKYJ YIJIEBOAOPOAOB U TaJlOr€HONPOU3BOAHBIX, NMPOBEJICHUE HPAKTUYECKON pabOTHI:

IMMOJIYUYCHHUE OTHUJICHA U N3YUCHUC CTO CBOICTB.



Pacuérnble 3agaum.

Bbruucrienuss mo ypaBHEHHIO XMMHUYECKOM peakuuu (Macchl, 00b&Ma, KOJIMYECTBA MCXOJHOTO BELIECTBA WJIM MPOAYKTA PEaKIUH I10
U3BECTHBIM Macce, 00bEMY, KOJIMUECTBY OJJHOI'O U3 MCXOJHBIX BELIECTB WU MPOYKTOB PEaKIUH).

Kucsopoacoaep:xkamue opranu4eckne coeJuHeHUs

[IpenensHble OHOATOMHBIE CHUPTHL. METaHON W ATAaHOJ: CTPOCHHE, (U3MUYECKHME M XUMHYECKHE CBOWCTBA (pPEaKkIMH C AKTUBHBIMHU
MeTaJljIaMH, raJoreHOBOJA0POIaMu, TOpPEHNE), IPUMEHEHUE. Bo1opoiHbIE CBA3M MEXYy MOJIEKYJIaMHU CIMPTOB. JlelicTBUEe MeTaHOJIa U 3TaHoJIa Ha
OpraHu3M 4YeloBeKa.

MHoroaToMHbl€ COUPTHL. DTUICHIVIMKOJIb U MNIMLEPUH: CTPOEHUE, (PU3NYECKUE U XUMHUYECKIE CBOMCTBA (B3aMMOAECHUCTBUE CO LIETOYHBIMU
MeTaJlJlJaMH, KaueCTBEHHAs peaKIisl HA MHOTOaTOMHBbIE cliupThl). [leiicTBre Ha opranu3M uenoBeka. [I[pumMeHeHne ruieprHa U 3TUIEHIIIUKOJIS.

deHout: CTpoeHUE MOJIEKYIIBI, (PU3NYECKHE U XUMHUECKUe cBoiicTBa. TokcuaHoCTh (eHomNa. [Ipumenenune gpenomna.

Anbneruapl U Kemowusi. PopManbAerul, aleTaibIeru]: CTpOoeHUe, (U3MYEeCKue M XHMHUYECKHE CBOWCTBA (peakuuu OKHUCICHUS U
BOCCTAaHOBJICHUSI, KAUECTBEHHbBIE PEAKI1H), IOJIyY€HUE U IPUMEHEHHUE.

OnHOOCHOBHBIE TIpeaeNbHbIE KapOOHOBBIE KUCIOTH. MypaBbiHAS U YKCYCHAsE KHCJIOTBI: CTPOCHHUE, (PU3MUECKUE U XMMUYECKHAE CBOWCTBA
(cBoiicTBa, 00ImME I Kjlacca KHUCIOT, peakuus »Tepudukanuu), MoiaydeHue U npumeHeHue. CTeapuHOBas W OJIEMHOBAs KHUCIIOTHI Kak
IIPEJICTAaBUTEIIN BBICHIMX KapOOHOBBIX KUCIOT. Mblja Kak COJIM BBICIIMX KapOOHOBBIX KUCIIOT, UX MOMOIIEe JeiicTBHE.

CroxHble 3(pUpbl KaK MPOU3BOJHBIE KapOOHOBBIX KUCIOT. ['maponus cinoxHbIX 3¢upoB. XKupsel. I'naponus xupos. [Ipumenenue xupos.
buonornueckas poJib ;KUPOB.

VYrieBonbl: cocTaB, KiaccUUKaIUs YIJIEBOJIOB (MOHO-, TU- W ToJmMcaxapuiabl). [JIIoK03a — MpOCTEHIUN MOHOCaXapu: OCOOCHHOCTH
CTPOEHHUSI MOJEKYJbl, (U3NUYEeCKHe M XUMHUYECKHEe CBOMCTBa (B3ammojeiictBue ¢ ruapokcunom meau(ll), oxucneHrne aMMUauHBIM PacTBOPOM
okcuaa cepedpa(l), BoccraHoBieHNE, OpOXKEHUE TIIOKO3bI), HAXOXK/IEHUE B IPUPOE, IPUMEHEHHe, Ouosorndeckas poib. dorocunres. PpykTosa
KaK U30Mep TJIFOKO3bI.

Kpaxman u nemironosa kak npupojHble noauMepsl. CTpoeHHe Kpaxmana U 1e/uono3bl. dusndeckue u XMMUYECKUE CBOMCTBA KpaxMasa
(TuaponM3, KaUeCTBEHHAs PeakIUs C HOJIOM).

JKCrnepuMeHTATbHbIE MeTOAbl U3YyYeHHsl BellecTB M MX NpeBpalleHuii: npoBeieHue, Ha0l0JeHHe U ONMCAaHUE JAEMOHCTPALMOHHBIX
OIBITOB: TOPEHUE CIIUPTOB, KAUECTBEHHBIE PEaKIMH OJHOATOMHBIX CIIUPTOB (OKHciIeHue 3TaHoda okcuaoM Mmeau(ll)), MHOroaToMHBIX CIIUPTOB
(B3auMmopeiicTBue raunepuHa ¢ runpokcunom meau(ll)), anpaernioB (oKuciIeHHe aMMHauHBIM pacTBOpoM okcuiaa cepebpa(l) u rugpoxcuaom
meau(ll), B3aumozeiicTBre kpaxmaia ¢ H0JJOM), MPOBEACHNUE MTPAKTUUECKON pabOThI: CBOMCTBA pacTBOpa YKCYCHOW KUCIIOTHI.

PacuérHble 3ana4u.

Bbruucrienuss mo ypaBHEHHIO XMMHUYECKOM peakuuu (Macchl, 00b&Ma, KOJIMYECTBA MCXOJHOTO BELIECTBA WM MPOAYKTa pPEaKIUH I10
U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJTHOTO M3 UCXOAHBIX BEIIECTB WM IPOAYKTOB PEAKIIHH).



A3oTcoaepakaniye OpraHuyecKne coeJHHeHHUsl.

AMUHOKHCIIOTHI KaK aM(OTEepHBIC OpraHMYeCcKue coenHeHns. PU3NUECKUe U XUMUYECKHE CBOMICTBA aMHHOKHUCIIOT (HA IPUMEpE TIIHIIKHA).
buonorunyeckoe 3HaueHHe aMMHOKUCIIOT. [lenTupl.

benkn kak mpupoAHbIE BBICOKOMOJIEKYJSIpHbIE coeauHeHus. llepBuuHas, BTOpUYHAs M TpEeTUYHAs CTPYKTypa OenkoB. XHMHYECKHE
CBOMCTBA OCJIKOB: TUPOJIN3, ACHATYpPAIUs], KAUECTBEHHBIC PEaKLIUU Ha OEIIKU.

JKCepuMeHTAlbHbIE MeTOAbl M3Y4YeHHUsl BellleCTB M HX NpeBpamleHuii: HaOIIOACHWE M ONMCAHUE JEMOHCTPALMOHHBIX OIBITOB:
JieHaTypanus OeJIKOB IPU HarpeBaHUM, LIBETHbBIE PEAKIIMU OEIIKOB.

BbicokoMo1eKyIsIpHBIE COeIMHEHUSs

OCHOBHbIE TIOHATUS XMMHUH BBICOKOMOJIEKYJISIPHBIX COEIMHEHUN: MOHOMED, IMOJMUMEpP, CTPYKTYPHOE 3BEHO, CTENEHb IOJIMMEpPU3AlUH,
cpenHss MoJieKysgpHas Mmacca. OCHOBHbBIE METO/Ibl CHHTE3a BEICOKOMOJIEKYJISIPHBIX COEUHEHUIN — OJMMEPU3aLUs U TOJIUKOHCHCALIUSL.

JKCNepuMeHTAIbHbIE METO/Ibl H3yYeHHsl BellleCTB M MX NpeBpallleHuii: 03HAaKOMIIEHHE C 00pa3liaMd MPUPOJHBIX U MCKYCCTBEHHBIX
BOJIOKOH, IJIACTMACC, Kay4yKOB.

Me:xnpeamerHble CBSI3U.

Peanuszanus MeXnpeaMeTHbIX CBsI3ed IPU U3yUEHUH OpraHnyeckoil xumuu B 10 ki1acce oCyleCTBIISIETCS YEpe3 UCIOIb30BaHUE KAaK O0IINX
€CTECTBEHHO-HAYUHBIX MOHATUMN, TaK U MOHATHH, SBJISIOLIMXCS CUCTEMHBIMU U1 OTJEJIbHBIX ITPEIMETOB €CTECTBEHHO-HAYYHOT'O LIUKJIA.

OOue ecTeCTBEHHO-HAy4YHbIE IOHATHUS: SBJIEHHWE, HAYYHbBIM (akT, TUHoTe3a, 3aKOH, TEOpHUs, aHallu3, CUHTE3, KIacCHU(pUKaIUs,
MEePUOJNYHOCTb, HA0JII0IEHUE, U3MEPEHNE, SKCIIEPUMEHT, MOJICTMPOBAHHUE.

dusnka: MaTepus, JHEprus, Macca, aToM, JIEKTPOH, MOJIEKYJIa, SHEPIeTUYECKUN YPOBEHb, BELIECTBO, TENIO, 00BEM, arperaTHOe COCTOSHUE
BEIIECTBA, (pU3HUecKue BETMUNHBI U €IUHHIIBI UX U3MEPEHHUS.

buonorus: knerka, opraHusMm, Ouocdepa, oOMEH BEIIECTB B OpraHu3Me, (OTOCHHTE3, OMOJIOrMYECKM aKTHUBHbIE BemlecTBa (OenkH,
YTJIEBO/IbI, )KUPbI, PEPMEHTHI).

I'eorpadus: MuHepasbl, FOpHbIE IOPO/IbI, IT0JIE3HBIE HCKOIIAEMBbIE, TOIINBO, PECYPCHI.

TexHosorysA: NUIIEBbIE MPOAYKTHI, OCHOBBI PALIMOHAIBHOTIO NMUTAHMS, MOIOIIUE CPEACTBA, JIEKAPCTBEHHBIE U KOCMETHYECKHE MpPEnaparsl,
MaTepHasbl U3 NCKYCCTBEHHBIX U CHHTETUYECKHUX BOJIOKOH.



11 KIIACC
OBLIASA U HEOPTAHUYECKAS XUMMUSA

Teoperudyeckne 0OCHOBbI XMMHH

XuMu4yeckuit ameMeHT. AToM. Sapo aToma, U30TOMEL. DNEKTPOHHAs 000JI0UKa. DHEPreTUYECKUE YPOBHHU, MOAYPOBHUA. ATOMHBIE OpOHTANH,
S-, p-, d- anemenThl. OCOOCHHOCTH PACIPENEIICHHS YJICKTPOHOB MO OPOUTAISIM B aTOMaX JIEMEHTOB IEPBBIX YETHIPEX MEPHOIOB. DIEKTPOHHAS
KOH(UTypalus aTOMOB.

[lepuonnueckuit 3akoH u Ilepumonuueckass cucrema xumuueckux snemeHToB [[. M. MenpaeneeBa. CBsi3b NMEPUOAUYECKOrO 3aKOHA U
[lepuoanueckoit cucreMbl XuMHUecKux 31eMeHToB [[. . MenneneeBa ¢ coBpeMEeHHOI Teopuel CTpOeHUs: aTOMOB. 3aKOHOMEPHOCTH M3MEHEHUs
CBOWCTB XUMHYECKHX 3JIEMEHTOB U 00pa3yeMbIX UMH MPOCTHIX M CIOXKHBIX BEMIECTB 110 TPYNIaM U MepruoiaM. 3HaueHHe MePUOINIECKOTr0 3aKOHa
B Pa3BUTHU HAYKH.

Ctpoenue BeiiecTBa. XUMHUYECKas CBsI3b. BUABI XMMHUYECKOW CBsI3M (KOBAJICHTHAs HEMOJSIPHAs W MOJSApHAsl, MOHHAs, METAJUTHYECKast).
Mexanu3mbl 00pa30BaHUs KOBAJICHTHOM XUMHUYECKON CBs3uM (OOMEHHBIM W JOHOPHO-aKLIENTOpHBIM). Bomopomnas cBs3b. BaneHTHOCTS.
DneKkTpooTpulaTeabHOCTh. CTeneHb OKucieHus. IOHbI: KAaTHOHBI U AHUOHBI.

BemectBa MOJIEKYJIIPHOTO M HEMOJIEKYJSIPHOTO CTPOECHMS. 3aKOH IMOCTOSIHCTBA COCTaBa BEIECTBA. THUIbl KPUCTANIMYECKUX PEHIETOK.
3aBUCHMOCTb CBOMCTBA BEILIECTB OT TUIA KPUCTATUIMUECKON PEIIETKH.

ITonsiTre 0 nUcnepCHBIX cucTeMax. VICTUHHBIE M KOJIOUIHBIE PaCTBOPBI. MaccoBast 107151 BEIECTBA B PACTBOPE.

Krnaccudukanusa Heopraunueckux coequHeHnii. HomeHnknarypa HeopraHnueckux BemlecT. ['eHeTnyeckas CBsA3b HEOPraHUYECKUX BEIIECTB,
MIPUHAUISKAIUX K PA3JIMYHBIM KJIaCCaM.

Xumuueckas peakius. Knaccudukainus XUMHUYECKUX PEaKIMil B HEOPraHMYECKOM M OPraHMYeCKON XUMHUHU. 3aKOH COXpPAHEHUS MacChl
BEILIECTB, 3AKOH COXPaHEHUs U IIPEBPALLCHHS SJHEPT U IIPH XUMUYECKHUX PEAKLIUAX.

CKopocTh peakiyy, e€ 3aBUCUMOCTh OT paziudHbIX (hakTopoB. OOpaTUMbIEe peakii. XUMHUUYeCcKoe paBHOBecue. PakTopbl, BIUSIOLUINE Ha
cocrostHue xumudeckoro paHosecus. [Tpunnun Jle [larense.

BHCKTpOHI/ITI/I‘{eCKaH JAUCCoranus. CunbHble U cllaOble QJICKTPOJIUTBI. CpeI[a BOJHBIX PpacTBOPOB BCEIICCTB: KHUCIAA, HeﬁTpaJ'ILHaH,
meao4YHasd.

OKHCITUTEIIFHO-BOCCTAHOBUTEIIbHEIC pEeaKkunu.

3KCHepl/lMeHTaJII)HLIe METO/AbI U3YUYCHUS BECIIECTB U UX npeBpameHnﬁ: JACMOHCTpanusa Ta6J'II/II_[ «HepnozmquKas{ CHUCTEMA XUMHNYCCKHX
9JICMCHTOB I[ n. MCHI{CHGCB&», HN3YUCHUC MOI(CJ'ICI\/'I KpUCTATNITMICCKUX peI_HéTOK, HaGHIOIIeHI/IC " OIMMCaHnEC NCMOHCTPAIUOHHBIX U na6opaT0pHHx
OIIBITOB (paBHO)KCHI/IC NEpoKCHUJa BOAOPOJa B IIPUCYTCTBHUU KATAJINU3aTOpA, OMPCACIICHUC CPCAbI pAaCTBOPOB BCHICCTB C IOMOMIIBIO YHUBECPCAIILHOT O



WHIMKATOpa, PEaKIMH HOHHOTO OOMEHa), MPOBEJCHUE MPAKTUYEeCKOW paboThl «BiusHUE pa3nuuHbIX (DAKTOPOB HA CKOPOCTh XUMHUYECKOU
peaKIm.

Pacuérnbie 3agaun.

Pacu€tpl Mo ypaBHEHUSAM XUMUYECKUX PEAKIIUM, B TOM YHCIIE TEPMOXUMHUYECKUE PACUETHI, PACUETHI C UCIIOJIB30BAHUEM MOHATHUS «MAacCOBas
JIOJISI BEIICCTBAY.

Heopranunueckasi xumust

Hemeramnsl. [Tonoxxenue HemeramoB B [lepuogndeckoit cucteme xumudeckux anemeHToB JI. M. MenneneeBa u 0COOCHHOCTH CTPOCHUS
aToMoB. Du3nueckre CBONCTBA HEMETANIOB. AJIIOTPOIKS HEMETAIIOB (Ha MpUMepe KUCIIOpoaa, cepbl, pochopa u yriepoaa).

XHUMHAYECKHE CBOMCTBA BaXKHEUIINX HEMETAJLIOB (TAJIOTCHOB, CEphI, a30Ta, (hocdopa, yriiepojaa U KPeMHUS) U UX COCITUHEHUH (OKCHUIIOB,
KHUCJIOPOJICOACPIKAIIUX KUCIIOT, BOAOPOJIHBIX COCTUHEHUN ).

[IpumeHeHne BaXHEUIIINX HEMETAIJIOB U UX COCIMHEHUM.

Meramibl. [Tonoxenune meramnoB B Ilepuomnmueckoir cucreme xumudeckux anemeHToB JI. M. MenneneeBa. OCOOCHHOCTH CTpOEHUS
ANEKTPOHHBIX 000JI09eK aTOMOB MeTayioB. Obmue (u3mueckne cBoricTBa MeTaiuioB. CIIaBbl METAJUIOB. DIIEKTPOXUMUYCCKHH PSIT HAMTPSHKCHUN
METAaJJIOB.

XUMHYECKHE CBONCTBA BAXKHEUIIMX METAUIOB (HATPHWM, KalWi, KaJbIMH, MarHud, aJOMAHHUN, IUHK, XPOM, XKEJIe30, MEIb) U HX
COCUHECHUM.

O61ue cnocoObl Mony4eHus: MeTauioB. [IpruMeHeHne MeTauioB B ObITY U TEXHUKE.

JKCcNepuMeHTAbHbIE METOAbl HM3Yy4YeHHsl BelleCTB M WX NpeBpalleHMii: M3yuyeHHe KoJUleKnuu «MeTayuibl M CIUIaBbl», 00pa3ioB
HEMETAIIJIOB, PEIICHHE SKCIIEPUMEHTANBHBIX 3a/1a4, HAOIIOJeHHEe W OMKCAaHUE AEMOHCTPAIMOHHBIX U J1a0OpaTOPHBIX OMBITOB (B3aMMOJEHCTBHE
TUAPOKCH/IA aJTIOMUHMS C PACTBOPAMH KUCIIOT U LIEJI0YEH, KaUeCTBEHHbIE PEAKIIMH HAa KATHOHBI METAILJIOB).

PacuérHnble 3aga4u.

Pacuétel maccel BemecTBa Ui 00bEMa Ta30B MO M3BECTHOMY KOJHUYECTBY BEIIECTBA, Macce WM O0BEMY OJHOTO W3 Y4YacCTBYIOIIUX B
peaxiuu BelecTB, pacy€Thl Macchl (00bEMa, KOJTMUECTBA BEIIECTBA) MPOAYKTOB PEAKIUH, €CIIH OJHO U3 BEUIECTB UMEET IPUMECH.

XuMus 4 KNU3Hb

Ponp xumMuu B obOecriedeHHH KOJOTUYECKOU, PHEPreTUUECKON M MHINEBON 0e30MacHOCTH, Pa3BUTUU MEAMIMHBL. [IOHATHE O HaydHBIX
METO/aX IMO3HAHMS BEIIECTB U XUMHUYECKUX PEaKITHil.

[Ipencrasnenus 06 0OMUX HAYYHBIX MPUHIIAIIAX TPOMBITIUICHHOTO MTOJTYyYEHUs BAXKHEHUIIIUX BEIIECTB.

UenoBek B MUpE BEIIECTB M MAaTE€pUAIOB: BAKHEWILIME CTPOUTENbHBIE MaTepualibl, KOHCTPYKIMOHHBIE MaTepHalibl, KPACKH, CTEKJIO,
KepaMHuKa, MaTepUalbl 751 2IEKTPOHUKH, HAHOMATEePHUAIIbI, OpraHUYECKHE U MUHEPAIbHbIC yI0OpEHUS.



Xumusi U 3J0pOBbE UEJIOBEKA: MPaBHJIa MCIOJIb30BaHUs JIEKAPCTBEHHBIX IPENaparoB, MpaBuiia 0€30MacHOr0 MCIOJIb30BaHUs MpenapaToB
OBITOBOM XMMHH B IIOBCEIHEBHON KU3HU.

MesknpeaMeTHbIe CBSI3H.

Peanuzarust MeXIIpeAMETHBIX CBSI3€H MPU M3YUCHUHN OOIIEH U HEOPraHMYECKOM XUMHH B 11 Kitacce OCymecTBIsIeTCS Yepe3 UCIOIb30BaHNE
KaK OOMIMX €CTECTBCHHO-HAYYHBIX TOHSTHN, TaK W TMOHITHH, SBISIOMIUXCS CHCTEMHBIMH ISl OTICNIBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO
ITUKJIA.

OOmue ecTeCTBEHHO-HAYUYHbBIE TMOHATHS: HAay4YHBIM (aKT, TMIOTE3a, 3aKOH, TEOpHs, aHAJIU3, CHHTE3, KJIacCHU(UKAIUs, MEPUOAUIHOCTD,
HaOII0ICHUE, YKCIIEPUMEHT, MOJICTITMPOBaHUE, U3MEpPEHHUE, SBJICHNUE.

®usuka: Marepus, HEPrusi, Macca, aroM, BJEKTPOH, MPOTOH, HEWTPOH, MOH, W30TOI, PAJUOAKTUBHOCTb, MOJIEKYJIA, SHEPreTUYECKUN
YPOBEHbB, BEIIECTBO, TEJI0, 00BEM, arperaTHOE COCTOSTHUE BEIIECTBA, PU3NICCKUE BEIIMIMHBI U €IUHUIIBI UX H3MEPEHUS, CKOPOCTD.

buonorus: kiaeTka, opraHusM, SKocucTema, onocdepa, MakKpo- 1 MUKPOAJIEMEHThI, BATAMHHBI, 0OOMEH BEIIECTB B OpraHU3ME.

I'eorpacdus: MuHepabl, TOpHbIE TOPOIbI, MTOJIE3HBIE HCKOMAeMBbIE, TOTIINBO, PECYPCHI.

TexHonorua: XUMHYECKas MPOMBIIUIEHHOCTh, METAJULypIrusi, NPOU3BOJCTBO CTPOUTEIBHBIX MAaTEPUAIOB, CEJIbCKOXO3IMCTBEHHOE
MIPOM3BOJICTBO, MUIICBAs MPOMBIIUICHHOCTD, (DapMarieBTHUECKasi MPOMBIILICHHOCTh, TIPOU3BOACTBO KOCMETHYECKHUX MPENapaToB, MPOU3BOICTBO
KOHCTPYKLIMOHHBIX MaTe€pUaloB, 3JIEKTPOHHAS TPOMBIIIEHHOCTh, HAHOTEXHOJIOTHH.



IJTIAHVPYEMBIE PE3VJIbTATBI OCBOEHUA ITPOT'PAMMBI 110 XM HA BA3OBOM YPOBHE CPEJHEI'O OBIIETI'O
OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycraHaBnuBaeT TpeOOBaHMS K pe3yJdbTaTaM OCBOCHHUS OOYYAIOIIMMHUCS MPOTPaMM CPEIHEro O00IIero oOpa3oBaHUs
(INYHOCTHBIM, METANpPEeIMETHBIM M TMpeAMETHbIM). HayuHo-meToanueckoil OCHOBOM Juisi pa3pabOTKU IUIAHUPYEMBIX pPe3yJIbTaTOB OCBOCHUS
MPOrpaMM CPeTHEro O0IIero 0Opa30BaHuUs SBISETCS CUCTEMHO-/I€ATEIbHOCTHBIN MOAXO/I.

B cooTBeTcTBHM C CUCTEMHO-EATEIBHOCTHBIM IIOIX0A0M B CTPYKTYPE JIMYHOCTHBIX PE3YJIBTATOB OCBOCHHUS MpeaMeTa « XUMHUs» Ha YPOBHE
cpeaHero o0mero 00pa3oBaHus BBIICICHBI CIICYIOIINE COCTABIISIONIUE:

OCO3HaHHE OOYYaIOIIMMHUCA POCCUWCKONW TpaKAAHCKOW MJEHTUYHOCTH — TOTOBHOCTHM K CaMOpPa3BUTHIO, CaMOCTOSITENILHOCTH H
CaMOONPEIEIICHUIO;

HaJIMYEC MOTUBAIINU K O6yT-IeHI/IIO;

LIeJICHAITPABICHHOE PA3BUTHE BHYTPEHHUX YOEXKICHUMN JIMYHOCTH HA OCHOBE KJIFOYEBBIX IIEHHOCTEH W MCTOPUYECKUX TPAAUIUK 0a30BOMH
HAyKH XUMUU;

TOTOBHOCTh U CIIOCOOHOCTh OOYYaIOIIMXCS PYKOBOJCTBOBATHCS B CBOEH JIEATEIHLHOCTH I[EHHOCTHO-CMBICIOBBIMU yCTaHOBKAMU,
MPUCYIIMMHU LETOCTHOM CHCTEME XUMUYECKOTO 00pa30BaHus;

HAJIN4YUEC IPAaBOCO3HAHUA YKOJIOTHUECKOU KYJIBbTYPBI U CIIOCOOHOCTH CTaBUTh LEJIN 1 CTPOUTD )KU3HCHHBIC ITJIaHBI.

JIuuHOCTHBIE pe3yNnbTaThl OCBOEHUS IMpenMera «XUMHS» JIOCTHTAlOTCA B EAUHCTBE y4eOHONW W BOCMUTATENbHOW JESTENIbHOCTH B
COOTBETCTBUHM C T'YMaHUCTHYECKHMH, COLIMOKYIbTYPHBIMH, TYXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMU M HJcallaMU POCCHMCKOTO TPa)KIaHCKOTO
O6HI€CTBa, INPUHATBIMU B O6HICCTB€ HOpMaMH W IIpaBWjIaMU IMOBCACHMA, CHOCO6CTBYIOHH/IMI/I mnmponeccaMm CaMoOIIO3HAHUA, CaMOpPAa3BHUTUA H
HPaBCTBCHHOI'O CTAHOBJICHUS JIUYHOCTHU 06y‘~IaI-OHH/IXC$I.

JIndHOCTHBIE pE3yNbTaThl OCBOEHUS TMpenMera «XHUMHSI» OTPaKaloT CPOPMUPOBAHHOCTH OIBITa MO3HABATEILHOM M MPAKTHUECKOM
NEeSITeIbHOCTH 00YJaIOIINUXCS M0 peaTn3alliu MPUHATHIX B OOIIECTBE [IEHHOCTEH, B TOM YHCIIE B YaCTH:

1) rpamIaHCKOr0 BOCIUTAHMS

0CO3HaHHUs 00YUYaIOIUMUCS CBOUX KOHCTUTYIIMOHHBIX IIPaB U 00S3aHHOCTEH, YBaXKEHHSI K 3aKOHY U IPaBONOPSIKY;

MMPEACTABICHUA O COUAIIBHBIX HOpMaXx U IpaBUjIax MEKINIHOCTHBIX OTHONIIEHUN B KOJIJICKTUBCEC,

TOTOBHOCTH K COBMECTHON TBOPYECKOH JESATETHLHOCTU MPHU CO3JAaHUH yYEOHBIX MPOEKTOB, PEUICHUH y4eOHBIX M MO3HABaTENbHBIX 3a/1ad,
BBITIOJTHEHUH XUMUYECKHUX YKCIIEPUMEHTOB;



CIOCOOHOCTH MOHHMMAaTh W NPUHUMATh MOTHBBI, HAMEPEHMS, JIOTUKY M apryMEHTBhI APYIHX NPH aHAJIW3€ Pa3IMYHBIX BUIOB Y4EeOHOMH
JESITENIbHOCTH;

2) IaTPUOTHYECKOT0 BOCTIUTAHMS:

LIEHHOCTHOTO OTHOILIEHUS K UCTOPUYECKOMY U HAyYHOMY HacJeINI0 OT€YECTBEHHON XUMUU;

YBaXXCHUA K IMPOLECCY TBOPUYCCTBA B 06HaCTI/I TCOPHU U NMPAKTUYCCKOTO NPUMCHCHUSA XUMHUH, OCO3HAHHA TOI'O, YTO JOCTHXKCHUSA HAYKHU €CTh
pe3yabTaT JJIMTCIbHBIX HaGJIIO[[eHHfI, KPOIIOTIUBBIX SKCIICPUMCHTAJIbHBIX ITOUCKOB, TIOCTOSIHHOI'O TpyAda y‘-IéHbIX " IPAKTUKOB;

MHTEpeca U MO3HABATEIbHBIX MOTHBOB B MOJIYYEHHH M MOCIEAYIOUIEM aHaIu3e MH(OPMALUU O MEPEelOBBIX TOCTHKEHUSX COBPEMEHHOU
OTEYECTBEHHON XHMHH;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIMTAHHUS:

HPaBCTBCHHOI'O CO3HAHUA, STUYCCKOI'0 MMOBECACHU,

CIIOCOOHOCTH OIICHHBATh CUTYallUU, CBSI3aHHBIE C XMMUYECKHMMH SBICHUSMHU, U MPUHUMATh OCO3HAHHBIE PEIICHHS, OPUEHTHPYSICh Ha
MOpaIbHO-HPABCTBEHHBIE HOPMBI U [IEHHOCTH;

T'OTOBHOCTH OIICHHBATh CBOE IMOBCACHUEC U IIOCTYIIKU CBOUX TOBapI/IHIeﬁ C H03I/IIII/II71 HPAaBCTBCHHLIX W IIPABOBBIX HOPM M OCO3HAHUC
ITOCJIEICTBUM 3TUX IIOCTYIIKOB;

4) popMupoBaHus KyJbTYPbI 310POBbS:

MOHMMAaHMsI IIEHHOCTEH 370poBOoro M Oe3omacHoro obpas3a >KH3HH, HEOOXOJUMOCTH OTBETCTBEHHOI'O OTHOIIEHUS K COOCTBEHHOMY
($u3NYECKOMY U TICUXUYECKOMY 3/I0POBBIO;

co0IroieHUs IpaBuJl 0€30MacHOr0 00pallleHus C BeIeCTBaMU B ObITY, IOBCEITHEBHOM JKU3HU U B TPYAOBOH 1€ATEIbHOCTH;

MOHMMAaHMsI LIEHHOCTH TMpPaBWJ MHAMBUAYAJIBHOTO U KOJUIEKTMBHOTO O€30MaCHOTO IMOBEJIEHHsS B CUTYalUsX, YIPOXKAIOIIMX 370POBBIO U
JKU3HU JTIOACH;

OCO3HAaHUs MOCIEACTBUM U HENPUATHS BPEAHBIX IPUBBIYEK (YIOTPEOIEHUS aJIKOr0JIsl, HAPKOTUKOB, KypeHUs);

5) TpyaA0BOro BOCIMTAHMSA:

KOMMYHHUKAaTUBHOH KOMIETEHTHOCTH B y4eOHO-UCCIIE0BATENbCKON AEATENbHOCTH, OOLIECTBEHHO MOJIE3HOM, TBOPUECKOM U IPYrUX BHIAX
NESITENIBHOCTH;

YCTQHOBKH Ha aKTMBHOE Y4acCTHE B PELICHUH MPAKTUYECKUX 3a/1a4 COLMATbHOM HAalpaBISHHOCTH (B paMKax CBOETo Kjacca, IIKOJIbI);

MHTEpeca K MPaKTHYECKOMY U3YUeHHIO MpodecCcHil pa3TuyHOro poja, B TOM YHCIIe HA OCHOBE MPUMEHEHHS MPEAMETHBIX 3HAHUN MO0 XUMUH;

YBa)K€HUS K TPYAY, JIOAAM TPpYyJa U pe3yJibTaTaM TPYIOBOH JAESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHIMBHIYaJbHOH TpaeKTOpuu oOpazoBaHMs, Oyaymiedl mpodeccuu M peain3anud cOOCTBEHHBIX
KM3HEHHBIX IJIAHOB C Y4ETOM JIMYHOCTHBIX HHTEPECOB, CIIOCOOHOCTEN K XMMUU, UHTEPECOB U MOTpeOHOCTEH 00111ecTBa;

6) 3K0JI0rMYeCcKOro BOCIIMTAHMS:



9KOJIOTHYECKH 1EIECO00Pa3HOr0 OTHOILIEHUS K IPUPOJIC, KAK UCTOUYHUKY CYIIIECTBOBAHUS KU3HHU HA 3eMIIe;

MOHVMAHUS TJI00ATBHOTO XapaKTepa AKOJOTHUYECKUX NPOOJIeM, BIUSHUS SKOHOMHUYECKHUX TIPOIECCOB HA COCTOSHHE ITPHPOJHON U
COIIMAJIBHON CPEJIbI;

OCO3HaHUS HEOOXOAMMOCTH UCIIOIB30BAHUS TOCTHIKCHUN XMUMHH JIJIs1 PEIICHUsI BOTIPOCOB PAIIMOHATIBLHOTO TPUPOIOTIOIb30BaHHUS;

AKTUBHOTO HEMPUSTHUS JEHCTBUHN, MPUHOCAIIUX BPEI OKPYXKAIOIICH MPHUPOMHON cpele, yMEHHUsS MPOTHO3MPOBATh HEOIAroNpHUsITHBIC
9KOJIOTUYECKUE MOCIESACTBUS IPEANPUHUMAEMbIX IEUCTBUHN U NPEIOTBPAIIATh UX;

HaJUYHUs Pa3BUTOrO AKOJIOTMYECKOTO MBIIUICHUS, 3KOJOTHYECKOW KYJIBTYPBI, OINbBITA ACATEIBHOCTH AKOJIOTHYECKON HaINpaBICHHOCTH,
YMEHUSI PYKOBOJCTBOBAaTHCS HMHU B IMO3HABATEIbHON, KOMMYHUKATHBHONW U COLIMAIbHON TNpPAKTUKE, CIOCOOHOCTH W YMEHHsS aKTUBHO
MIPOTUBOCTOATH UACOJIOTHH XeMo(poOuu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUSA:

c(hOpMUPOBAHHOCTH MUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKHU U OOLIECTBEHHON MIPAKTHUKHY;

MOHUMAaHUS CIeNU(UKH XUMUU KaK HayKH, OCO3HaHUs €€ poiu B (POPMHUPOBAHUU PALMOHAIBHOTO HAYYHOTO MBIIUICHHS, CO3JaHHUH
LIEJIOCTHOTO TPEACTaBICHUSI 00 OKPYKAIOIIEM MHUpPE Kak O €IMHCTBE NPUPOABl M 4YEJIOBEKAa, B MO3HAHUU NPHUPOAHBIX 3aKOHOMEPHOCTEH U
perieHnu TpodIeM COXpaHeHHS TPUPOTHOTO PABHOBECHS;

yOexIEHHOCTH B 0CO00M 3HAYMMOCTH XUMHH JJI1 COBPEMEHHON LIMBUIN3AMU: B €€ TYMaHUCTUYECKON HANPABIEHHOCTH U BaXKHON POJIH B
CO3/IaHUM HOBOM 0a3bl MaTepHalbHON KyJIbTYpBI, pEIIEHHH TI00aTbHBIX MPOOJIEM YCTONYMBOTO PAa3BUTHUSI UEIOBEUECTBA — CHIPHEBOIA,
SHEPTEeTUYECKON, TUIICBON U IKOJIOTHYECKON 0€301MacHOCTH, B Pa3BUTUU MEAHUIIMHBI, 00€CIIEUeHNN YCIOBUN YCIIEIIHOTO TPYJAa U SKOJOTUYECKU
KOMQOPTHOM KM3HU KKIOTO WieHa 00IIecTBa;

€CTECTBEHHO-HAYYHONH T'PaMOTHOCTH: MOHHMAHMS CYIIHOCTH METOJOB MO3HAHUs, MCIONb3yEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTU
MCIOJIb30BaTh TOJMy4yaeMble 3HAHUS Ul aHAIM3a U OOBSCHEHUS SBICHHUN OKPY)KAIOIIETO MUpa U MPOUCXOJINIMX B HEM HM3MEHEHWH, yMEHUs
nenath 000OCHOBAaHHBIC 3aKITIOUEHUS Ha OCHOBE HAYYHBIX (DAKTOB M UMEIOIIUXCS JAHHBIX C IENTBI0 TTOJIYYSHHS JOCTOBEPHBIX BHIBOIOB;

CIIOCOOHOCTH CaMOCTOSITEITLHO MUCIIOJIb30BaTh XUMHUECKUE 3HAHUSI JIJIS1 PEIICHUSI POOJIEM B peabHBIX KU3HEHHBIX CUTYaIIHSIX;

MHTEpeca K MO3HAHUIO U UCCIIEJOBATENbCKOM A TENIbHOCTH;

TOTOBHOCTH U CIOCOOHOCTH K HETIPEPHIBHOMY OOPa30BaHHUIO M CaMOOOPA30BAHHIO, K AKTUBHOMY MOJYYEHUIO HOBBIX 3HAHUH MO XUMHUU B
COOTBETCTBHUH C KU3HEHHBIMH MOTPEOHOCTSAMU;

WHTEpeca K 0COOCHHOCTSIM TPy/a B Pa3auvHbIX chepax mpodhecCnoHATHHOU MeATeTLHOCTH.

METAIIPEJMETHBIE PE3YJIBTATDI

MeTtanpeaMeTHbIe pe3yIbTaThl OCBOSHHS Y4eOHOTO MpeameTa « XUMUs» Ha YPOBHE CPETHETO 00Iero o0pa3oBaHus BKIIOYAIOT:

3HaYUMBIC U1 (HOPMHUPOBAHHSI MHUPOBO33PEHUS OOYYAIOIIMUXCS MEXKIUCHUIUTMHAPHBIE (MEXIpPEIMETHBIE) OOIICHAYYHbIE MOHSITHS,
OTpakarollre IEJIOCTHOCTh HAyYHOW KApTHHBI MHpa W CHenu(HUKy METOJOB MO3HAHUS, MCIOJIb3yeMBIX B €CTECTBEHHBIX HayKax (Marepus,



BEIIECTBO, JHEPIHsl, SBICHUE, IMPOIECC, CHCTEMa, HAYYHBIH (aKT, MPUHIUI, TUNOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHUs, HUCCIICJOBAHHE,
HaOJII0/ICHNE, U3MEPEHUE, IKCIICPUMEHT U JIPYTHE);

YHUBEpCaJIbHbIC y4eOHBIC JEWCTBUS (TO3HABATENbHBIE, KOMMYHHKATHBHBIC, pEryJIsTHBHBIC), oOecreunBarmomue G(OpMHUPOBAHHE
(YHKIIMOHATILHON TPAMOTHOCTH U COITMATIbHOM KOMIIETCHITUN 00 YyJarOIINXCS,

CIIOCOOHOCTH OOYYArOIIMXCS MCIOIh30BaTh OCBOCHHBIC MEKIUCITUILUIMHAPHBIE, MUPOBO33PCHUECKIE 3HAHUS W YHUBEPCAIbHBIC YYeOHBIC
JICHCTBUS B IO3HABATEILHON U COUUAIIBHON MPAKTHKE.

MeranpeaMeTHbIe pe3yJbTaThl OTPAXKAIOT OBJIAJICHUE YHUBEPCAIbHBIMH Y4YE€OHBIMH T103HABATEIbHBIMH, KOMMYHUKAaTUBHBIMU U
PETYIATUBHBIMU IEHCTBUSMHU.

OBiaieHne YHUBEPCAILHBIMH YU€OHBIMH MO3HABATEIbHBIMY I€CTBUSIMU:

1) 6a3oBble JIOrHYecKHe AeiiCTBUS:

CaMOCTOSITENILHO (POPMYITUPOBATEH U aKTyaIH3UPOBATh IPOOIIEMY, BCECTOPOHHE €€ paccMaTpUBaTh;

ONpEAENATh IEeNU JeATEIbHOCTH, 3a]aBasi MapaMeTpbl W KPUTEPUU HX JIOCTHIKEHHUS, COOTHOCHUTH pE3YyJlbTaThl [EATEIBHOCTH C
ITOCTaBJICHHBIMH IICIISIMHU;

MCIIOJIb30BATh MPU OCBOSHUH 3HAHWUU MPUEMBI JIOTUIECKOTO MBIIIICHUS! — BBIACIATh XapaKTePHbIC MPU3HAKK TIOHATUH U YCTAHABIIMBATH UX
B3aMMOCBS3b, HCIIOJIb30BATh COOTBETCTBYIOIINE MOHATHS 17151 OOBSICHEHUS OT/IEIbHBIX (PAKTOB U SBJICHUM;

BBIOMpATh OCHOBAHUS M KPUTEPHH TSI KJIacCU(UKAIIMK BEIIECTB U XUMUYECKHUX PEaKIIHiA;

YCTaHABIIMBATh MIPUYNHHO-CJICICTBEHHBIC CBSI3U MEXKTy U3y9aeMbIMU SBJICHUSIMU;

CTPOUTH JIOTHYECKHE DACCYKICHUS (MHIYKTHBHBIC, ICAYKTUBHBIC, 10 AHAJIIOTHH), BBISBIATH 3aKOHOMEPHOCTH W TIPOTHBOPEYHS B
paccMaTpuBaeMBbIX SIBIECHUSX, (DOPMYIUPOBATH BHIBOBI M 3aKIIOYCHHS,

MPUMEHSITh B TMPOIECCe IMO3HAHUS, MCIONb3yeMble B XUMHH CHMBOJHYECKHE (3HAKOBBIE) MOJIENH, MpPeoOpa3oBLIBATh MOCIbHBIC
MIPEJICTABICHHUSI — XUMUYECKHA 3HAK (CUMBOIJI) 2JIEMEHTA, XUMUYecKass opMmysia, YpaBHCHUE XHUMHUYECKOW PEaKIUU — TPU PEIICHUH Y4eOHBIX
MMO3HABATEIFHBIX M TPAKTHYECKHUX 3aJla4, MPUMEHSITh HA3BaHHBIC MOJICIbHBIC IPEACTABICHUS JUIS BBISBICHUS XapaKTEPHBIX IPU3HAKOB
M3Y4aeMbIX BEIECTB M XUMUYECKUX PEAKITHI.

2) 6azoBbIe HCCIeA0BaTEIbCKHE TeliCTBHS:

BIIa/IETh OCHOBAMHU METOJIOB HAYYHOTO TTO3HAHUS BEIIECTB U XUMHUUYECKUX PEAKIIUIL;

(dhopMyIIMPOBATh MEIU U 337291 UCCIICIOBAHMS, HCITOJIB30BATh IIOCTABJICHHBIC H CAMOCTOSATEIHHO C(HOPMYITHPOBAHHBIEC BOTIPOCH B KQUeCTBE
WHCTPYMEHTA ITO3HAHUS U OCHOBBI JJTs1 (DOPMHUPOBAHHSI TUTIOTE3BI TIO TTPOBEPKE MPABMIILHOCTH BBICKA3BIBAEMBIX CYXKICHUMH;

BIIQJICTh HABBIKAMH CAMOCTOSITENILHOTO IUJIAHMPOBAHUS W TPOBENCHUS YYCHHMUECKUX OKCIIEPHUMEHTOB, COBEPIIECHCTBOBATH YMEHUS
HaOIII0IaTh 332 XOJIOM TPOIlecca, CaMOCTOSTENIbHO MPOTHO3UPOBATH €r0 Pe3yNbTaT, (GOpMyIupoBaTh OOOOIIEHHS W BHIBOJBI OTHOCHTEIHHO
JIOCTOBEPHOCTH PE3YJIbTATOB MCCIIEAOBAHMUS, COCTABIISATHE OOOCHOBAHHBIM OTUET O MIPOJICIIAHHOM padoTe;



npuoOpeTaTh OMNBIT YYCHUYECKOW HCCIEAOBATEIbCKOW W MPOEKTHON MAEATENbHOCTH, NPOSBIATH CHOCOOHOCTh M TOTOBHOCTH K
CaMOCTOATCIIBHOMY ITOUCKY MCTOJOB PCHICHUA ITPAKTHUYCCKUX 3a4a4, IPUMCHCHUTIO PA3JIMYHBIX MCTOAOB IMO3HAHUS.

3) paGora ¢ ungopmanmei:

OPUEHTHPOBATHCS B PA3IMUHBIX HCTOYHMKAX HHQpOpMAIUHM (HAYyYHO-TOMYJSpHAs JHUTEpaTypa XUMHUYECKOrO COAEpX aHUs, CIpPaBOYHBIC
nocobusi, pecypcel MHTepHeTa), aHaIM3UPOBATh HMH(OPMAIMIO PA3JIMYHBIX BHIOB M (OPM MpENCTaBICHUS, KPUTHYECKH OILICHUBATH €&
JIOCTOBEPHOCTH U HEMTPOTUBOPEUUBOCTD;

(bopMyIHpOBaTh 3aMPOCHl U IPUMEHSTh Pa3INYHbIE METObI IIPH MOUCKE U 0TOOpe MHPOPMAIHK, HEOOXOIUMOM /1711 BBIMOIHEHHS Y4eOHBIX
3a/1a4 ONpeeIEHHOTO THIIA;

HpI/IO6pCTaTI> OIIBIT UCIIOJIB30BaHUA I/IH(l)OpMaHI/IOHHO-KOMMYHI/IKaTI/IBHI)IX TEXHOJIOTHH U PA3JIMYHBIX ITOUCKOBBIX CUCTEM;

CaMOCTOSITENTFHO BBIOMpATh ONTHMAJIbHYIO (hOpMy mpejacTaBieHust nHbopManuu (Cxembl, TpadyKu, AUAarpaMMbl, TaOIHIBI, PUCYHKH U
ApyrHe);

MCIIOJIb30BaTh HAYYHBIN A3BIK B KAYECTBE CPEACTBA MPU padOTe ¢ XMMHUECKON MH(POpMAIUEil: MPUMEHATh MEXIPEAMETHbIE ((pu3ndeckue u
MaTeMaTHYECKHe) 3HAKH U CUMBOJIBI, (hOpMYJIbl, a00peBUATYphl, HOMEHKIATYPY;

WCII0JIK30BaTh U MPEoOPa30BhIBATH 3HAKOBO-CUMBOJIUYECKHE CPEICTBA HATIISTHOCTH.

OBiajeHne YHMBEPCAJIbHBIMH KOMMYHUKATHBHBIMHM € CTBUSIMU:

3a/laBaTh BOIMPOCHI MO CYIIECTBY OOCYKIaeMOW TeMbl B XOJ€ AMAora W/WIW JUCKYCCHH, BBICKa3bIBaTh HJAEH, (POPMYITUPOBATH CBOU
MNpeaATOKCHUSA OTHOCHUTECIIbHO BBIITOJTHCHHUA Hp@Z[J'IO)KeHHOI\/’I 3aJa4uiu,

BBICTYIIATh C HpGSGHTaIIPIefI PE3YIbTATOB MMO3HaBaTEeIbHOMN ACATCIIBHOCTHU, IMOJYUYCHHBIX CAMOCTOATCIIBHO UJIM COBMECTHO CO CBCPCTHUKAMU
P BBHIMOJHEHUH XMMHYECKOTO SKCIIEPUMEHTA, MPAKTHIECKONH pabOoThI M0 UCCIEIOBAHUIO CBOMCTB M3Y4aeMbIX BEIIECTB, pealu3alnund y4eOHOTO
MpoeKTa u GOopMYyIUPOBATH BHIBOJBI MO Pe3yIbTaTaM MPOBEAEHHBIX UCCIEAOBAHUN MyTEM COTJIACOBAHUS MO3UIIUHN B X0/1e 00CYXKIeHUsI U OOMeHa
MHCHUAMMU.

OBJajieHHe YHUBEPCAJIbHBIMHI PEryJsiTHBHBIMU J€CTBUAMM:

CaMOCTOATENIbHO MJIaHUPOBATH U OCYILIECTBIIATH CBOIO [TO3HABATENBHYIO JI€ATEIbHOCTD, ONpEeiss €€ Heau U 3aJJa4u, KOHTPOJIMPOBATh U 110
Mepe He0OXOIUMOCTH KOPPEKTUPOBATh MpeIaraeMblii aITOPUTM JIEHCTBUI MPHU BBHIOJIHEHUU Y4eOHBIX U MCCIEI0BATENbCKUX 3aj1a4, BHIOUPATh
Hau6osee 3 PeKTUBHBIN CrIOCOO WX peIIeHHsI ¢ YUETOM MOJIYUYCeHUs HOBBIX 3HAHUI O BEMIECTBAX M XUMUYECKUX PEAKITUIX;

OCYILIECTBISATH CAMOKOHTPOJIb CBOEH AESITETbHOCTA HAa OCHOBE CaMOaHaJIN3a U CAMOOIEHKH.



INPEJIMETHBIE PE3YJIBTATbBI
10 KIIACC

IIpenmeTtHble pe3ynbTaThl OCBOEHUA Kypca «OpraHuyeckas XUMHsD) OTPaXaroT:

C(OPMHUPOBAHHOCTh MPEACTABICHUN O XMMHYECKOH COCTaBIAIOIIEH €CTeCTBEHHO-HAyYHOW KapTHHBI MHUpPA, POJIM XUMHUHM B I1O3HAHUU
SABIICHUHA TPUPOABI, B (POPMUPOBAHUM MBILIUICHUS W KYJIbTYPhl JMYHOCTH, €€ (YHKIMOHAIBHOW TPaMOTHOCTH, HEOOXOAMMOM AJISi peIIeHUs
MPAKTUYECKHX 33/1a4 U IKOJOTHYECKH 00OOCHOBAHHOTO OTHOIIECHHS K CBOEMY 3/I0POBBIO M IIPUPOTHOM Cpesie;

BJIaJICHHE CUCTEMOI XMMHUYECKUX 3HAHWH, KOTOpas BKIIIOYAET: OCHOBOIIOJIATAOLINE MOHATHUSA (XUMUYECKUN JIEMEHT, aTOM, JIEKTPOHHAs
000J10YKa aTOMa, MOJIEKYJIa, BaJICHTHOCTh, 3JIEKTPOOTPULIATEIbHOCTh, XUMUYECKas CBA3b, CTPYKTYpHast popmyina (pa3BEpHyTas U COKpaIl€HHas),
MOJIb, MOJISIpHAsI Macca, MOJISIPHBIA 00BEM, YTIIEpOIHBINA CKeJeT, (QYHKIIMOHAbHAS TPYIIa, pagnuKail, H30MepHsi, H30MEPhI, TOMOJIOTHUECKHUH Psi,
TOMOJIOTH, YIJIEBOAOPOJbI, KHCIOPOJA M a30TCOAEpXkalllue COEAMHEHHS, MOHOMEp, IOJUMEpP, CTPYKTYPHOE 3BEHO, BBICOKOMOJEKYJSPHBIC
COEJMHEHUs); TEOPUHM M 3aKOHBbl (TEOpHsl CTPOEHHUs OpraHudeckux BemecTB A. M. bymiepoBa, 3aKOH COXpaHEHHS MacChl BEILECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKMH SI3bIK XUMHUH; MUPOBO33PEHUYECKHE 3HAHUS, JISKAIIWE B OCHOBE NOHMMAaHMs MPUYMHHOCTU U CUCTEMHOCTHU
XUMHUYECKUX SIBJICHUM, (DaKTONOrM4ecKre CBEICHUS O CBOMCTBAX, COCTABE, MOJIYYECHUH U 0€301aCHOM MCIIOJb30BaHNUN BaXKHEUIINX OPraHUYeCKUX
BELIECTB B OBITY M MPAKTUYECKOM JIEATEIHHOCTH YEIOBEKA;

C(OPMHPOBAHHOCTh YMEHHUH BBIABIATH XapaKTepHbIE MPU3HAKU T[OHATUH, YCTaHABIMBATh MX B3aUMOCBS3b, HCIOJb30BATh
COOTBETCTBYIOIIME TIOHATHUS IIPU ONMCAHUH COCTAaBa, CTPOEHUS U NPEBPAILEHNUN OPIraHUYECKUX COETUHEHNN;

c(OpPMUPOBAHHOCTh YMEHUN HCIIOJIb30BATh XUMHUYECKYIO CHUMBOJHUKY JJIsS COCTABJICHHS MOJIEKYJSPHBIX U CTPYKTYpPHBIX (pa3BEPHYTOH,
COKpalI€HHON) (GOpMyJST OpraHMYECKUX BEIIECTB U YPAaBHEHUH XMMHUYECKHX PEAKIUil, U3TOTaBINBATh MOJIEIN MOJEKYJ OPraHMYECKUX BEIIECTB
JUIS WIUTIOCTPALMM UX XUMUYECKOTO U TPOCTPAHCTBEHHOTO CTPOCHHS;

c(OPMHPOBAHHOCTh YMEHHMI YyCTaHaBIMBaTh NPUHAJIEKHOCTh HM3YYEHHBIX OPraHMYECKUX BEIIECTB IO HMX COCTaBy M CTPOEHHIO K
oTpeieNIEHHOMY Kiaccy/Tpymie coelnHeHul (YriieBoAOpO/Ibl, KUCIOPO U a30TCOAEpKAINE COSTUHEHHS], BBICOKOMOJIEKYJISIPHbIE COSIMHEHMS),
JaBaTh UM Ha3BaHWsA 1o cucteMarmueckord HoMmeHkiarype (IUPAC), a Takke NMpUBOAWTH TPUBHAIBHBIC Ha3BaHUS OTHIEIBHBIX OPTaHUYECKUX
BEIIECTB (3TWJIEH, NMPOMNMJIEH, aleTHJIEH, STHWIEHTJIUKOb, TIHLIEpPHH, (HeHom, (opMaibAerul, aleTalbIeru, MypaBbuHas KUCIIOTa, YKCYCHas
KHCJIOTa, OJICMHOBAs KUCIIOTA, CTEapUHOBAs KUCIIOTa, TIII0K03a, (PPYKTO3a, KpaxMaJ, HeJIHI03a, [IUIUH);

c(OpPMUPOBAHHOCTH YMEHUS ONPEAETATh BUABI XUMUYECKOM CBSI3U B OPTraHUYECKUX COEIMHEHUAX (OAUHAPHBIE U KPaTHbIE),

c(OpPMUPOBAHHOCTh YMEHMSI IPUMEHATH IOJOXKEHHUS TEOPUU CTPOEHUs opraHudeckux BemiecTB A. M. BbyrtiepoBa s oObscHeHuUs
3aBHCHMOCTH CBOWCTB BELIECTB OT UX COCTAaBA U CTPOCHMSI; 3aKOH COXPAHEHHS MAacChl BEILIECTB;

c(OPMHPOBAHHOCT YMEHUH XapaKTepHU30BaTh COCTaB, CTpOEHHE, (PU3MUECKHE M XMMHUYECKHE CBOICTBa THUIUYHBIX MpPEICTaBUTENEH
Pa3IMYHBIX KJIACCOB OPTraHWYECKUX BEIIECTB (METaH, dTaH, dTHJICH, IPOIUJIEH, alleTIeH, OyTraauen-1,3, MetunOyraauen-1,3, 6eH30/1, METaHO,



3TAaHOJI, STUJICHIJINKOJb, TIUIEpUH, (PEHO, aleTanbIeru]], MypaBbiHas U YKCYCHasi KUCJIOTHI, TIIF0K03a, KpaxMal, LEeJUI0I03a, aMUHOYKCYCHAs
KHCIIOTa), WJUTFOCTPUPOBATh TEHETUYECKYIO CBS3b MEXKIY HUMH YPaBHCHHUSMH COOTBETCTBYIOIIUX XUMHYECKHX PEAKIHMHA C HCIOJIb30BAHUEM
CTPYKTYPHBIX OPMYII;

C(OPMHPOBAHHOCTh YMEHHS XapaKTEPHU30BaTh HMCTOYHHKH YIJICBOJAOPOJHOTO ChIpbsi (HE()Th, NMPHPOTHBIA Ta3, Yroyb), CIIOCOOBI HX
nepepaboTKH U MPAKTHUECKOE MPUMEHEHHE MPOTYKTOB MepepadoTKH;

c(hOPMUPOBAHHOCTh YMEHHI MPOBOAWTH BBIYUCICHHS M0 XUMHUYECKHM ypaBHEHHUSM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA
WJIH TIPOJIYKTA PEAKIIMK TI0 U3BECTHBIM Macce, 00bEMY, KOJTHMUYECTBY OHOTO M3 HCXOJHBIX BEIIECTB MU MPOYKTOB PEAKIUH);

Cc(OPMHPOBAHHOCTh YMEHHUH BIIAJICTh CHUCTEMOH 3HaHHWI 00 OCHOBHBIX METOJIaX HAyYHOI'O IMO3HAHMS, WCIOJIB3YyEeMBIX B XHMHUHU TpPU
W3YYCHHUH BEIICCTB M XMMHUYECKUX SIBJICHUU (HAOIOJCHUE, H3MEPEHUE, SKCIICPUMEHT, MOICTUPOBAHUE), UCTIOIB30BaTh CHCTEMHBIC XMMHYCCKHE
3HAHUS JUTS IPUHATHS PEIICHUN B KOHKPETHBIX JKU3HEHHBIX CUTYAIUSIX, CBSI3aHHBIX C BEIMICCTBAMH U UX PUMCHCHHEM;

c(OPMHPOBAHHOCTH YMEHUI COOJIOAATh MPAaBUJIA MOJIb30BAHUS XUMHUECKOW MOCYION U J1a00paTOPHBIM 000PYIOBAaHHEM, a TAKXKE IpaBUIIa
oOpaIIeHus C BEUIECTBAMU B COOTBETCTBHH C HHCTPYKIUSIMHU IO BBITIOJHEHUIO JIAOOPATOPHBIX XUMHYECKHX OIBITOB;

c(OPMUPOBAHHOCTh YMEHUH IUTAHUPOBATh W BBHITIONHATh XHMHYECKUW OKCIEPHUMEHT (NPEBpAIICHHUS OPTraHHYECKUX BEIISCTB IPHU
HarpeBaHWM, IOJTYYCHHE JTHJICHA W W3YYCHHE €ro CBOWCTB, KAaYSCTBEHHBIC PEAKIIMM OpPTraHMYSCKHUX BEIICCTB, JCHATypaus OCIKOB TNpHU
HArpeBaHUU, [[BETHBIC PEAKIIUU OCITKOB) B COOTBETCTBUU C MPAaBHJIAMH TEXHHKH 0€30MaCHOCTHU MPH OOPAIICHUH C BEIISCTBAMH H JIa00paTOPHBIM
0o0OpynOBaHUEM, TMPEIACTABIATH PE3YNbTaThl XWMHUYECKOTO JKCIepuMeHTa B (opMe 3alucH YPaBHEHHUI COOTBETCTBYIOIIMX pEaKIUuil u
(hOopMyIIMPOBATh BEIBOJIBI HA OCHOBE ITHX PE3yJIbTaTOB;

c(OPMUPOBAHHOCTh YMEHUN KPUTHYCCKH AHATU3UPOBATH XUMHUYECKYI0 HH(OPMAIHIO, MOTYyIaeMYI0 W3 Pa3HbIX MCTOYHUKOB (CpeicTBa
MaccoBoi uHpopMmaiuu, IHTepHET u Apyrux);

c(hOpMHUPOBAHHOCTh YMEHHI COOMIOAATH MpaBUiia SKOJIOTHUECKH IeJIeCO00pa3HOro TOBEIEHUS B OBITY U TPYJOBOU NEATEIHHOCTH B HENIX
COXPAHEHHUS CBOETO 37I0POBbS U OKPYXKAIOMICH MPHUPOIHON CpeJlbl, 0CO3HABATH OMACHOCTh BO3JCHCTBUS HA KMBBIC OPTaHU3MBI OTPEICIIEHHBIX
OpPraHWYECKUX BEIIECTB, MOHUMAs cMbICT mokasarens [1/IK, moscHATs Ha mpuMepax CrocoObl YMEHBIICHUS W MPEIOTBPANICHHS WX BPEIHOTO
BO3JICHCTBUS HA OPTaHU3M YETIOBEKa;

Uis o0ydaromuXcsl ¢ OTPAaHUYEHHBIMH BO3MOXKHOCTSIMH 3/I0POBbS: YMEHHE NPHUMEHSATH 3HaHUS 00 OCHOBHBIX JOCTYIHBIX METOJax
MO3HAHUS BEIIECTB U XUMUYECKUX SIBICHUN;

IUTSL CIIETBIX W CITA0OBUIANINX OO0YYAIOIIUXCs: YMEHHE MCIOIh30BaTh pelbe(HO-TOUCUHYIO cucTeMy oOo3Hadenuit JI. Bpains s 3amvcu
XUMUYECKUX HOPMYII.



11 KIIACC

IIpenmeTtHble pe3ynbTaThl OCBOEHUA Kypca «O011as 1 HeOpraHMYecKasi XUMHs OTPaXaroT:

C(OPMHUPOBAHHOCTh MPE/ICTABICHUI: 0 XMMHUYECKOH COCTaBJISIOIIEH €CTECTBEHHO-HAyYHOM KapTUHBI MHpA, POJIM XUMHMM B IO3HAHUU
SABIICHUNA TPUPOABI, B (POPMUPOBAHUHM MBIIUICHUS W KYJIBTYphl JIMYHOCTH, €€ (DYHKIHMOHAIBHOW TPAMOTHOCTH, HEOOXOAMMOM Ui peIIeHUs
MPAKTUYECKHX 33/1a4 U IKOJIOTHYECKH 0OOCHOBAHHOTO OTHOIIECHHS K CBOEMY 3/I0POBBIO M IIPUPOTHOM Cpejie;

BJIaJICHHE CUCTEMON XMMHUYECKUX 3HAHWH, KOTOpasl BKJIIOYAET: OCHOBOIOJIAratoIlue MOHATUS (XMMUYECKUH 3JIEMEHT, aTOM, M30ToIl, S-, P-,
d- aymexTpoHHBIC OpPOMTAIM aTOMOB, MOH, MOJIEKYJa, MOJIb, MOJSIPHBIH 00BEM, BAJICHTHOCTH, AJICKTPOOTPHULIATEIBHOCTD, CTCIICHb OKHCIICHHS,
XMUMHYECKas CBs3b (KOBAJICHTHAs, MOHHAs, METAJUIMYECKasi, BOJOPOIHAS), KPUCTAIUTMYECKAsT PEIIETKA, THUIIBI XMMHUYECKHX PEaKIUi, pacTBOp,
AJIEKTPOJIUTHI, HEIJEKTPOIHUTHI, FNEKTPOIUTUIECKAS JUCCOIMUAIUS, OKUCIUTENh, BOCCTAHOBHUTENb, CKOPOCTh XUMHUYECKON PEaKIINU, XUMHUECKOE
paBHOBECHE); TEOPUU U 3aKOHBI (TEOPHsI AJTEKTPOJIUTUYECKON AUCcoLualuy, nepuoauueckuii 3akon JI. M. MenneneeBa, 3akoH cOXpaHEHHsI MacChl
BEIIECTB, 3aKOH COXPAHEHHs M IMPEBpAILEHUs SHEPruM IpU XUMHUECKUX pPEaKLHUAX), 3aKOHOMEPHOCTH, CHUMBOJIMYECKHHM SI3bIK XUMHH,
MHUPOBO33PEHYECCKHE 3HAHUS, JIS)KAIINE B OCHOBE IIOHMMAHUS IPUYMHHOCTH M CUCTEMHOCTH XUMUYECKHX SIBICHUH, (DaKTOIIOTNYEeCKHE CBEICHUS O
CBOWCTBaxX, COCTaBe, MOJYYCHUU M O€30ITaCHOM MCIIOIB30BAHUHM BKHEHIINX HEOPTaHMYECKUX BEHIECTB B OBITY M MPAKTUYECKON JEATEIbHOCTH
4eJI0BEKa;

C(OPMHPOBAHHOCTh YMEHHUH BBIABIATH XapaKTepHbIE MPU3HAKU TOHATUH, YCTaHABIMBATh MUX B3aUMOCBSI3b, HCIOJb30BATh
COOTBETCTBYIOIIHE MOHATHS TIPU OMUCAHUN HEOPTAHWYECKHX BEIIECTB U UX MPEBPAICHHIA;

c(OPMHPOBAHHOCTh YMEHHWI HCHOJB30BATh XMMHUYECKYI0 CHMBOJIUKY JJISi COCTAaBICHHS (DOPMYIN BEIIECTB M YPaBHEHHHA XHUMHYECKHX
peakumii, cucremarndeckyro HomeHknarypy (IUPAC) u TpuBHanbHBlE Ha3BaHUS OTAEIbHBIX HEOPTaHMYECKHUX BEUIECTB (yrapHblil ras,
YTJIEKUCIIBIN ra3, aMMHUak, TaméHas U3BeCTb, HeraléHasi U3BeCThb, IUThEBAs CO/Ia, MUPUT U APYTHe);

c(OPMHPOBAHHOCTH YMEHUH ONPEAETATh BAJICHTHOCTh U CTENIEHh OKUCIICHUS] XUMHUECKUX JIEMEHTOB B COSAMHEHUSIX PA3IMIHOTO COCTaBa,
BUJ] XMMHYECKON CBSI3U (KOBAJICHTHAS, MOHHAs, METAUNINYECKasi, BOJOPOJHAS) B COCTUHEHHSAX, THI KPUCTAUIMIECKON PEMETKH KOHKPETHOTO
BEIIeCTBa (ATOMHAs!, MOJIEKYJIIpHAsA, HOHHAs!, MeTaJuIMYecKas), XapakTep Cpe/ibl B BOJHBIX paCTBOPAaX HEOPraHUYECKUX COETMHEHUH;

c(OPMHPOBAHHOCTh YMEHUH yCTAHABIMBATh MPUHAJIEKHOCTh HEOPTAaHUUECKUX BEILECTB M0 UX COCTAaBY K ONpEAeNEHHOMY KJlacCy/TpyIie
COeIMHEHUH (IIPOCThIE BEIIECTBA — METAJUIBl U HEMETAJLJIbI, OKCH/IbI, OCHOBaHMS, KUCIIOTHI, aM()OTEpHbIE THIPOKCUIBI, COJIN);

c(hOPMHUPOBAHHOCTh YMEHUW pacKpbIBaTh CMBICH Tepuogudeckoro 3akoHa J[. WM. MeHnngeneeBa W JIEMOHCTPUPOBATH  €rO
CHCTEMATH3HPYIOIIYI0, OOBSICHATENFHYIO U TIPOTHOCTHYECKYIO (DYHKITHH;

c(OPMHPOBAHHOCTh YMEHHM XapaKTepU30BaTh AIEKTPOHHOE CTPOCHHE aTOMOB XMMHUYECKHX 3jeMeHToB |1—4 mepuonoB Ilepuoanueckoit
cucTeMbl xuMHu4eckux dnementoB JI. M. MenzaeneeBa, ucnoib3ysi MOHSATHA «S-, P-, d-DIEKTPOHHBIE OpPOUTAIMY», «IHEPreTUYECKHE YPOBHWY,



OOBSICHSITH 3aKOHOMEPHOCTH M3MEHEHHS CBOMCTB XMMHUYECKUX AJIEMEHTOB U MX COSAMHCHUU IO MeprojaM U rpymmnamM [lepunoandeckoil CucTeMbl
xuMuueckux ayiemeHToB 1. Y. Meneneena;

c(hOpPMHUPOBAHHOCTh YMEHHH XapaKTEpHU30BaTh (OMUCHIBATh) OOINE XUMUYECKHE CBOMCTBA HEOPTAHMYECKUX BEIECTB PA3JIMUYHBIX KIJIACCOB,
MOJTBEPK/IaTh CYIIECTBOBAHUE T€HETUYECKOW CBS3U MEXKIYy HEOPraHMYECKMMH BEHIECTBAMU C IOMOIIBIO YPaBHEHUH COOTBETCTBYIOIIMX
XMMHYECKUX PEAKIIUN;

c(OPMUPOBAHHOCTh YMEHHUS KIIACCU(DUIIMPOBATH XMUMHUYECKHUE PEAKIUU 10 Pa3IMYHBIM TpPU3HAKAM (YUCIY U COCTaBY pPeardupyromux
BEILIECTB, TEIJIOBOMY () (PEKTy peakiuu, N3MEHEHHIO CTEIIEHEH OKUCIICHUS JIEMEHTOB, 00paTUMOCTH PEaKIIMK, YIaCTUIO KaTajanu3aTropa);

c(OpPMUPOBAHHOCTh YMEHUN COCTaBISATh YPABHEHUS PEAKIUil pa3IMYHBIX THUIIOB, IOJHBIC U COKPAIEHHBIC YPABHEHUS PEaKUUid MOHHOTO
oOMeHa, YIUTHIBasI YCIOBHS, IPU KOTOPBIX OTH PEAKIIMH YT JI0 KOHIIA,

c(OPMUPOBAHHOCTh YMEHHUH TPOBOJUTH PEAKIMH, TMOJITBEPKIAIONINEC KA4eCTBEHHBIM COCTaB PA3JIMYHBIX HEOPraHUYECKUX BEIICCTB,
pacro3HaBaTh OINBITHBIM IYTEM MOHBI, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPIraHUYECKUX BEIIECTB;

cOpPMUPOBAHHOCTh YMEHUH pAaCKpbhIBaThb CYIIHOCTb OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUH MOCPEICTBOM  COCTAaBJICHUS
AJIEKTPOHHOTO OajaHca 3THX pPEeaKIvii;

c(OPMUPOBAHHOCTh YMECHHH OOBSCHITH 3aBUCUMOCTH CKOPOCTH XWMHYECKOW PEAKIMH OT Pa3jIMYHBIX (PAKTOPOB; XapaKTep CMEIICHUs
XUMHUYECKOTO PAaBHOBECHS B 3aBUCHMOCTH OT BHEITHETO Bo3nericTBus (nmpuunum Jle [llarense);

c(hOpMHUPOBAHHOCTh YMEHUN XapaKTePHU30BaTh XUMUYECKHE TPOIECCHI, JIeKAIIHEe B OCHOBE MPOMBIIINIEHHOTO TIOTYyYEHHS! CEPHON KHUCIIOTHI,
aMMHaka, a Takxke C()OPMUPOBAHHOCTH NPEACTABICHUM OO0 OOIIMX HAYYHBIX NPUHIMMAX M DKOJOTHMUYECKHX MpoOJieMax XUMHUYECKOTO
MIPOU3BOICTBA;

c(OpPMUPOBAHHOCTh YMEHUH MPOBOJUTH BBIYUCICHUS C MCIOJIb30BAHWEM TOHATHS «MAaccoBasi JOJsS BEIIECTBA B PAacTBOPE», 0OBbEMHBIX
OTHOIICHUHN T'a30B MPU XUMUYECKUX PEAKIUAX, MACCHl BEIIECTBA WM 00bEMA T'a30B MO M3BECTHOMY KOJMYECTBY BEIIECTBA, MAcCe MIH 00BbEMY
OJIHOTO M3 YYaCTBYIOIIUX B PEAKIIMU BEIIECTB, TEIJIOBOTO 3(dekTa peakiii Ha OCHOBE 3aKOHOB COXPAHEHHWs MAacChl BEIIECTB, IPEBPALLICHUS U
COXpaHEHUs SHEPTHH,

c(hOpMHUPOBAHHOCTh YMEHUH COOMIOAATH MpaBUIIa MOJIb30BAHMS XUMUYECKON MOCYAON U J1a00paTOpHBIM 000PYIOBaHHEM, a TAK)KE MPaBHIIa
oOpallleHusl C BEIIeCTBAMU B COOTBETCTBUU C MHCTPYKIIUSIMH IO BBIOJTHEHUIO Ta00OPATOPHBIX XUMHUUECKHUX OIBITOB;

c(hOpPMUPOBAHHOCTh YMEHHI TIAHHPOBATh W BBIMONHITh XUMHUECKUN IKCIIEPUMEHT (pa3ioXeHHe MEepPOKCHIa BOJOPOJAa B MPUCYTCTBUU
KaTaJn3aTopa, OMpeIesieHUe CPelbl PpaCTBOPOB BEIIECTB C MOMOIIBI0 YHUBEPCATHLHOTO HHANKATOPA, BIMSHUE PA3IMUHBIX (DAKTOPOB HA CKOPOCTH
XUMHUYECKON PEaKIMU, PeaKI[Md MOHHOTO0 OOMEHa, KaueCTBEHHBIC PEaKIMu Ha CyibdaT-, KapOOHAT- U XJIOPUI-aHUOHBI, HA KaTHOH aMMOHHWS,
pelieHre IKCIEPUMEHTANbHBIX 3a/ad 1Mo TemaM «Mertamis» U «HemeTamnsl») B COOTBETCTBUU C TpaBUIAMH TEXHHKH O€30MaCHOCTH IPHU
oOpalleHuu ¢ BEIIeCTBAMH U JIA0OpPaTOpPHBIM OOOpYIOBAaHUEM, MPEICTABIATh PE3YNbTAaThl XMUMHUYECKOTO OSKCIepUMEHTa B (opMe 3amucu
YpaBHEHUN COOTBETCTBYIOIIUX PEAKINil M (JOPMYITHPOBATH BHIBOJBI HA OCHOBE ATHX PE3Y/IHTATOB;



c(OPMHPOBAHHOCTh YMEHHH KPUTHYECKU AaHAIM3UPOBATH XMMUYECKYI0 MH()OPMALMIO, TOIy4aeMyl0 M3 Pa3HBIX HCTOYHHMKOB (CpeacTBa
MaccoBOW KOMMYHHUKaIUK, HTEpHET U 1pyrux);

c(OPMHUPOBAHHOCTb YMEHUH COOJIIOAATH MPpaBHJIa SKOJIOTMYECKHU 11€JI€CO00Pa3HOro NOBEACHUS B OBITY M TPYJIOBOM IEATEIBHOCTH B LIESIX
COXPAHEHHUs CBOETO 3J0POBbSl U OKPYKAIOLIEH MPUPOAHON CPElbl, OCO3HABATh ONACHOCTH BO3ACHCTBUSA HA KMBBIE OPraHU3MBI ONPEICIEHHBIX
BEIIECTB, MOHUMasl cMbIci nokazatens [1JIK, moscHsaTs Ha mpuMepax crocoObl YMEHbIICHUS W TPEAOTBPAIICHUS UX BPEIHOTO BO3ACHUCTBHUS Ha
OpraHu3M 4YeJI0BEKa;

U1 00YyYarolMXCs C OrPaHUYEHHBIMH BO3MOKHOCTSIMHU 3/I0pOBbsSl: YMEHHE IPHUMEHATh 3HaHUS 00 OCHOBHBIX JOCTYIHBIX MeTOJax
[IO3HAHUS BEIIECTB U XUMUUYECKUX SIBJICHUI;

IUISL CIIENBIX U CIIA0OBUAALINX OOYYAIOIIUXCs: YMEHHE MCIOIb30BaTh pelbe(hHO-TOUCUHYIO cucTeMy oOo3Hadenuid JI. Bpaitna s 3anucu
XUMHYECKHX (OPMYIL.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIACC
N KoauyecTBo yacos DJIeKTPOHHBbIE = J[eATEeNbHOCTh YUUTENS C YyUETOM NIPOrpaMMBbl
/ HaumeHoBaHue pa3iesioB H TeM (mudposbie) BOCIIUTaHMS
1 MPOrpaMmbl Beer KP P oOpa3oBareib
" ° HbI€ pecypchl
Paszgea 1. TeopeTuyeckue 0CHOBbI OPraHUYeCKOH XUMUM
[ToOyxnenue odyyaronuxcs coda01aTh HOPMbI
TTpeMET OPraHuuecKoi XHMHH. MOBEJICHHS, TIPaBUIIa OOIIEHUS CO CBEPCTHUKAMU H
11 TeopHs CTPOCHNS OPrAHHTECKHX 3 https://m.edso0.r = megaroruveckumMu pa6OTHI/IKal\jII/I, COOTBETCTBYIOIIUEC
. u/7f41837c yKJIaay 00111e00pa30BaTeIbHOM OpraHu3aln,
cocuuenuit A. M. byrieposa YCTaHOBJICHHE U TIOJJICPIKKY T00pOKeIaTeIbHOM
aTMocdepsl
Hroro no pasneny 3
Pa3nes 2. Yraesogopoasl
[TpenensHbIE YriIeBOIOPOIBI — [TpuBneueHre BHUMaHHUS 00yJarOMINXCSI K IEHHOCTHOMY
2.1 AIKAHBI 2 acITeKTy M3Y4aeMbIX Ha yPOKaxX MPEAMETOB, IBJICHUHN U
H . COOBITUI, UHUITMUPOBAHUE OOCYKJICHUM, BHICKa3bIBAHU
enpeaeTbHBIE YTIEBOJOPOIBI:
2.2 6 1 CBOET'0 MHEHHS, BBIPAOOTKH CBOETO JIMYHOCTHOTO
AITKCHET, aTIKaTUCHEL, aITKHHE OTHOIIEHHS K U3Y9aeMbIM COOBITHSIM, SIBJICHUSM, JTUIIAM;
2.3 ApOMaTHYECKHE YTIIEBOAOPOIbI 2 https://m.edso0 = npumenenne uHTEpaKTHBHBIX GOPM yueGHOI pabOTHI -
u/7f41837c WHTEJUICKTYaJIbHBIX, CTUMYJIUPYIOIINX MTO3HABATEIHHYIO
MOTHUBAIMIO, UTPOBBIX METOAMK, JUCKYCCH, JAIOLINX
[TpupoaHbIe HCTOYHUKH BO3MOYKHOCTH IIPHOOPECTH OTIBIT BEICHHS
2.4 YIJIEBOJOPOJOB U UX HepepaﬁQTKa 3 1 KOHCTPYKTUBHOI'O JUAJIOra; prHHOBOﬁ pa6OTLI, KOTOpasa
YUUT CTPOUTH OTHOIICHUS U JICHCTBOBATH B KOMAH/IE,
CHOCOOCTBYET pPa3BUTHIO KPUTHUYECKOTO MBIIUICHUS
Hroro 1o pasneny 13



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

Paznen 3. Kuciiopoacoaep:xaiue opranniecKkue coeTuHeHN s

1 https://m.edsoo0.r
u/7f41837c

3.1 Cruptel. denon 3
39 Anpaeruasl. KapOboHOBBIE 7
' KUACIOTHI. CIIOKHBIC YPHUPBI
3.3 YrieBoaml 3 1
Wroro no pazueny 13
Paszpnen
4.1 AMHHBI. AMUHOKHCIIOTBI. benku 3
Hroro o pasneny 3

NuunmupoBanue ©  TOAJEPKKY  HCCIEI0BATEIbCKOM
JeSITEIIbHOCTH oOyuarolmxcs, IUTAaHUPOBAHUE u
BBITIOJIHCHUE HMHAMBUAYAJIbHBIX M TPYIIIOBBIX MPOEKTOB
BOCIHUTATEIbHOW HAIIPABIECHHOCTH.

4. A3oTcoaep:kamye OpraHudecKne coeMHeHus

https://m.edso0.r
u/7f41837c

https://m.edso0.r

[TpumeHeHne MHTEPAKTUBHBIX (OPM yIeOHOM pabOTHI -
MHTEJUIEKTYaJIbHbIX, CTUMYJIUPYIOIUX [103HABATEIbHYIO
MOTHBAIIMIO, UTPOBBIX METOJUK, AUCKYCCUH, TAIOLIUX
BO3MOYKHOCTb IIPHOOPECTH OIBIT BEJCHUS
KOHCTPYKTUMBHOT'O 1Majiora; rpyIninoBoi paboThl, KOTOpas
YUUT CTPOUTH OTHOIIECHUS U JIeHCTBOBATh B KOMaH/IE,
CIOCOOCTBYET Pa3BUTHIO KPUTHUECKOTO MBILIUIECHUS

Pa3nes S. BeicOKOMOJIEKYJISIDHBIE COCIMHEHUSI

HpI/IBHeLIeHI/IC BHUMAaHUA O6yanOHIHXC${ K HCHHOCTHOMY
ACIICKTY U3YYaCMbIX HA YPOKaxX MPEaAMCTOB, SIBICHUMN U

5.1 ITnacrmaccel. Kayuyku. Bonokna 2 u/7f41837c COOBITHI, MHUIIMMPOBaHHE 00CYKIEHUH, BHICKA3bIBAHU I
CBOET'0 MHEHHS, BBIPAOOTKH CBOETO JTMYHOCTHOTO
OTHOILIEHHS K U3Y4aeMbIM COOBITHSM, SBJICHUSAM, JTULIAM
Wroro no pazneny 2
OBLIEE KOJIMYECTBO YACOB I10 34 5 5

[TPOT'PAMME



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

11 KJIACC

KoJsuuecTBO 4acoB DJIeKTPOHHBIE JlesATeTbHOCTh YYUTENS C YIYETOM MPOTPaMMBbl
Ne HaumeHoBaHue pa3/iesioB U TeM (undposbie) BOCHUTaHUS
n/m mporpaMmmbl Beero KP P oOpa3oBaTeJbHbI
e pecypchbl
Pa3zgea 1. Teopernueckue 0CHOBbI XUMUM
CTpOCHI/IC aTOMOB. HpI/IBHe‘leHI/Ie BHUMAaHUA 06yanOH_[I/IXC$I K
TlepuoaecKuii 3aK0H I [IEHHOCTHOMY aCIeKTy N3y9aeMbIX Ha ypOKax
https://m.eds00.ru/  mpeaMeTOB, IBJIEHUI ¥ COOBITUI, HHUILIMUPOBAHUE
1.1 [Tepunonnueckas cucrema 3 J ~
7f41837c¢ 00CyXI€HUH, BRICKA3bIBAHUI CBOETO MHEHUS,
XUMHYECKHX 31eMeHTOoB /1. H.
BBIPAOOTKH CBOETO JIMYHOCTHOTO OTHOIICHHS K
Menneneesa U3y4aeMbIM COOBITHSM, SIBIICHHSIM, JIHIIAM
12 CTpoeHue BellecTBa. 4 https://m.edsoo.ru/ [TpuMeHeHre UHTEPAKTUBHBIX (POpPM yaeOHOIM
' MHoroo6pasue BeIecTB 7f41837¢c paboThl - MHTEIUICKTYalbHBIX, CTHMYJIMPYHOLIIX
MO3HABATEIIEHYIO0 MOTHUBAIIHIO, UTPOBBIX METOTUK,
JTUCKYCCHIA, JAOIINX BO3MOKHOCTH IPUOOPECTH
OTIBIT BEJICHUS KOHCTPYKTUBHOTO JIHAJIOTa;
https://m.edsoo.ru . ’
1.3 XHUMHUECKHE PEaKIHi 6 1 TPYNIOBO# pabOThI, KOTOpPasi yYUT CTPOUTH
[7f41837c OTHOIIIEHUS U JEHCTBOBAThL B KOMAHJIE,
CIOCOOCTBYET Pa3BUTHIO KPUTHUECKOTO
MBIILIEHUS
Hroro no paszneny 13

2.1

Meranbl

Pasnen 2. Heoprannueckasi xumusi

6 1 https://m.edsoo.ru/
7f41837c

[IprMeHeHre UHTEPaKTUBHBIX (POpM yueOHOM
paboThI - HHTEIIEKTYaIbHbIX, CTUMYJIHPYIOIIUX
MO03HABATEJIbHYIO0 MOTHUBAIINIO, UTPOBBIX METOIUK,
JUCKYCCHH, AAaIOIIUX BO3MOXHOCTh IPHOOpECTH
OTIBIT BEICHUS KOHCTPYKTUBHOTI'O 1MaJIOra;
IpyIIOBON pabOThI, KOTOPAsk YYUT CTPOUTH



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

https://m.edso0.ru

OTHOILICHUA U HeﬁCTBOBaTB B KOMaHZEC,

2.2 HemeTaimrer 9 1 1 /7f41837c¢C CIOCOOCTBYET Pa3BUTHIO KPUTHUECKOTO
MBIIIICHUS
CBs3b HEOPTAHUYECKHUX U https://m.edsoo.ru
2.3 2
OpPraHUYECKUX BEIIECTB [7t41837c
Wroro no pazueny 17
Pa3nen 3. XumMusa u :Ku3Hb
Bre160p METO/I0B, METOMK, TEXHOJIOTHH,
OKa3bIBAIOIINX BOCIIUTATEIIFHOC BO3ICHCTBHE Ha
JIUYHOCTh B COOTBETCTBHMH C BOCITUTATEIbHBIM
https://m.edsoo.ru/
3.1 XuMu U KA3HD 4 2£418370 HJIeaioM, 11eJIbIO U 3a1a4aMU BOCITMTAHMS,
I [[EJICBBIMU OPUEHTHPAMU PE3yIbTATOB
BOCITUTaHHUS; pEATU3AIMI0 IPHOPUTETA
BOCIIUTAHHS B YICOHOU NEATCILHOCTH
Htoro no pazneny 4
OBLIEE KOJIMYECTBO YACOB I10 34 9 3

[NPOTPAMME



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

HOYPOYHOE INIVIAHUPOBAHUE

10 KUIACC
N Kosaun4yecTBo 4acoB Jdara nzyyeHus JIeKTPOHHBbIE HU(POBHIE
o/ Tema ypoka Beero | kP | IIP ILian dakr o0pa3oBare/ibHbIE
pecypcsl
Paszgea 1. TeopeTuyeckue 0CHOBbI OPraHUYECKOM XMMUM
1 [IpenmMer opranuyeckoil xumuu, eé 1 Bu6mmoteka [JOK
BO3HHKHOBCHHE, Pa3BUTHE U 3HAYCHUC https://m.edsoo.ru/7f41a636
2 I:;);F[);je(:lfg Z}I.H;A.()E;ﬁ:gzzzﬂzé OCHOBHBIE 1 Bubmmorexa IOK
’ https://m.edsoo.ru/7f41a636
I0JIOKEHUS
[IpencraBienue o Kk1accuPpUKaUN
3 OpraHv4ecKux Bemects. Homenkiarypa 1 bu6nmorexa LIOK
(cuctemaruveckas) ¥ TPUBUAIbHBIC https://m.edsoo0.ru/7f41a636
Ha3BaHMsI OPraHUYECKHUX BEIIECTB
Pasnen 2. Yraesonopoabt
4 AJKaHBI: COCTaB U CTPOEHUE, 1 bubmnoreka IIOK
TOMOJIOTHYCCKHH PSIJ| https://m.edsoo0.ru/7f41a636
5 MeraH u 3TaH — npocTenIne 1 bubmuoreka [IOK
MPEJICTABUTENIN AIKAHOB https://m.edso0.ru/7f41a636
6 AJIKEeHBI: COCTaB U CTPOEHUE, CBOMCTBA 1 Bubmmorexa IOK
’ https://m.edsoo.ru/7f41a636
7 DTWIEH U TPONUJIEH — MPOCTEUIIINE 1 bubnuotexa [JOK
MPE/ICTABUTEIIN aJTIKEHOB https://m.edsoo0.ru/7f41a636
8 IIpakTnueckas padora Ne 1. «Ilosyuenne 1 1
3THJICHA U U3yYeHHe ero CBOicTB»
9 Ankanuensl. byranuen-1,3 u 1 bubanoreka LJOK



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

metunoyraauen-1,3. [lonydenune
CHHTETUYECKOTO KaydyKa U Pe3UHBI

https://m.edsoo.ru/7f41a636

AJIKHHBI: COCTaB U 0COOEHHOCTHU CTPOCHUA,

10 TOMOJIOTHYECKUHN Psifl. ATIETHIICH 1 bubmmorexa LIOK
) e P A https://m.edsoo.ru/7f41a636
MPOCTEUIIHIA IPECTABUTENb AIKMHOB
1 Brruuciienus o ypaBHEHHIO XUMUYECKON 1 bubmuorexa [IOK
peakuuu https://m.edsoo.ru/7f41a636
12 ApeHbl: 6eH30J1 U TOJTYOJI. TOKCHYHOCTH 1 bubmuorexa [JOK
apeHoB https://m.edsoo.ru/7f41a636
I'eneTnyeckas CBsA3b yrieBOAOPOAOB, Bbu6moreka [JOK
13 1
NPUHAUICKAIINX K PA3IMYHBIM Klaccam https://m.edsoo0.ru/7f41a636
I1 :
14 npwpousut ras w nonye wedrmme raz, 1 biorers L1OK
PHPOA T ’ https://m.edsoo.ru/7f41a636
He(Th U POAYKTHI €€ IepepaboTKu
I1 :
15 mpwpousuitras w nonye wedrmme raz, 1 Bmorers LIOK
PHPOA T ’ https://m.edsoo.ru/7f41a636
He(Th U MPOAYKTHI €€ iepepaboTKu
16 Kontponbnas paboTta mo pazaery 1 1
«YTIeBoaopoab»
Paznea 3. Kuciiopoacoaep:kamue opranHudeckue coeJMHeHUs
17 [IpenenpHBIE OTHOATOMHBIE CITUPTHI: 1 bubnnorexa [JOK
METaHOJI ¥ 3TaHoJ1. BoopoaHas cBsi3b https://m.edso00.ru/7f41a636
18 MHOroaromMHsble CIUPTHI: ATHWICHIIIMKOJIb U 1 bubmmnoreka HOK
TIUIEPUH https://m.edsoo0.ru/7f41a636
@DeHoII: CTPOEHUE MOJIEKYIIbI, (PU3UYECKHE U bubnmnoreka [JOK
19 . 1
XUMHUYECKHE CBOWCTBA, TPUMEHEHHE https://m.edsoo.ru/7f41a636
20 Anpaerupl: GopManbAeTU U alleTalbICTH/I. 1 bubnmnorexa [JOK

ArteTon

https://m.edsoo.ru/7f41a636



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

OAHOOCHOBHEIE MPeAeTbHBIC KAPOOHOBBIC bubmmoreka [JOK
21 1
KHCJIOTBI: MypaBbHHAs U YKCYCHAs https://m.edsoo.ru/7f41a636
[Tpaktuyeckas padora Ne 2. «CBoiicTBa Bu6muoteka [JOK
22 . 1 1
pacTBOpa YKCYCHOM KHUCIIOTBI» https://m.edsoo.ru/7f41a636
CreapuHOBas U OJICMHOBAsI KUCJIOThI, KaK bubmuorexa [JOK
23 1
[IPEICTABUTENN BBICIIMX KAPOOHOBBIX KHCIOT https://m.edsoo.ru/7f41a636
24 MBpbL1a Kak COJIM BBICIIMX KapOOHOBBIX 1 Bu6mmoteka [JOK
KHCJIOT, UX MOIOILEEe AeiCTBIE https://m.edso0.ru/7f41a636
C
25 K;I 06)12)}:::;3? EEE;I;;IK;IE OHSEZTZ’II:)KHHX 1 brbmmorexa LIOK
p e https://m.edsoo.ru/7f41a636
3¢upoB
26 Kupbl: rusiposin3, npuMeHEeHue, 1 bubnnoreka [JOK
OHOJIOTHYECKast POJIb JKHPOB https://m.edsoo.ru/7f41a636
” ISg’rne]soumﬂ: COCTaB, KJIacCU(pUKALIH. . BuGmmorexa LIOK
KHEHIINE MPEeICTAaBUTEIH: TIIF0K03a
ped ’ https://m.edsoo.ru/7f41a636
¢bpyxTO3a, caxaposa
28 Kpaxman u nemnroio3a Kak IpupoHble 1 bubmmnoreka HOK
TOJMMEPHI https://m.edsoo0.ru/7f41a636
KonTponbHas pabota mo pazaeny
29 «Kucnopoacoaepxaiiue opraHudecKre 1 1
COCIMHEHUS
Pa3nes 4. Azorcoaepskanue OpraHu4ecKue coeJHHeHH
bu6mmoteka IIOK
30 A : 1
MITHBI: MCTHIAMUH 1 i https://m.edsoo0.ru/7f41a636
o | o e s 1
P g ’ https://m.edsoo.ru/7f41a636
ouonornuyeckoe 3HaueHue. Ilentuast
32 benku kak npupoHbIe 1 bubmuoteka [IOK



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

BBICOKOMOJICKYJIAPHBIC COCAUMHCHUA

Pa3gen 5. Beicok

OMOJICKYJISAIPHBIEC COCINHECHU ST

https://m.edsoo.ru/7f41a636

33 OCHOBHBIC TTOHSTUSI XUMUHU 1 bubnuorexa [IOK
BBICOKOMOJIEKYJIIPHBIX COETUHEHUI https://m.edsoo.ru/7f41a636
OCHOBHBIE METO/IbI CHHTE3a

34 BbICOKOMOJICKy.]IipHHX COCIMHEHUIA. 1 bubmmorexa LIOK

https://m.edsoo.ru/7f41a636
[Inactmaccel, KaydykH, BOJIOKHA
OBUIEE KOJIMYECTBO YACOB I10 34 5 5

[NPOTPAMME



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

11 KJIACC

Ne
n/n

Tema ypoka

XUMHUYECKUHN 3J1eMEHT. ATOM.
DnexTpoHHask KOH(PUTypalKs aTOMOB

[Tepuonnueckuii 3aKOH U
[lepuonnueckas cucteMa XMMUYECKUX
anemeHToB . 1. MenaeneeBa, ux cBsI3b
C COBPEMEHHOU TE€OpHEeil CTPOCHUS
aTOMOB

3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB
XUMHUYECKHX 3JIEMEHTOB U UX
COEMHEHMH 110 TPYIIIAM U IIEPUOJIaM.
3HaueHue NEPUOINYECKOrO 3aKOHa U
CHUCTEMBI XUMHUYECKUX 211eMeHTOB J[. 1.
MeHeneeBa B pa3BUTUU HAyKU

CrpoeHue BemecTBa. XuMuieckast
CBSI3b, €€ BUJbl; MEXAHU3MBI
00pa30BaHMs KOBAJEHTHON CBS3U.
Bonoponnas cBs3b

BaneHTHOCTD.
DneKkTpooTpulaTeabHOCTh. CTEneHb
OKHCJIEHUS. BerecTBa MOJIEKYJIIPHOTO
Y HEMOJIEKYJISIPHOTO CTPOECHUS

KoanuecTtBo
4acoB

[darTa usyyenus

Be
ero

KP

1

1P

Inan

dakr

Pasnen 1. Teopernueckue 0OCHOBBI XUMHUM

JIeKTPOHHBbIE HU(POBHIE
o0pa3oBaTejibHbIE PeCypChI

bub6nmoreka [IOK
https://m.edso0.ru/7f41a636

bubmuoreka [{OK
https://m.edso0.ru/7f41a636

bu6nmorexa LIOK
https://m.edso0.ru/7f41a636

bu6nunorexa LIOK
https://m.edso0.ru/7f41a636

bubnunorexa LIOK
https://m.edsoo.ru/7f41a636



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

Ilonstue o AUCHCPCHBIX CUCTCMAX.

6 VIcTUHHBIE U KOJUIOMIHBIE PACTBOPBI. bubamorexa LIOK
https://m.edsoo.ru/7f41a636
MaccoBast 10J151 BELLIECTBa B PacTBOPE
Knaccudukanus 1 HOMEHKIATypa
7 HEOPraHUYECKUX COEAUHEHUH. Bu6muotexa [JOK
['eHeTH4ecKas CBs3b HEOPIraHUYECKUX https://m.edsoo.ru/7f41a636
BEIIECTB, pa3IMYHbIX KJIACCOB
Knaccuukanus XuMHU4eCKuX peaKiui
B HEOPTaHUYECKOW U OPraHUYECKON
8 XUMHU. 3aKOH COXPAHEHUSI MAaCChI Bbu6moteka [JOK
BEILIECTB; 3aKOH COXPAHCHHUSI U https://m.edsoo.ru/7f41a636
[IpEeBpAILEHHs SHEPTHH [IPU
XUMHUYECKHX PEaKIUsIX
9 CxopocTts peakuuu. O6patumbie bubmmoreka [JOK
peakiuu. XMMAYECKOE paBHOBECHE https://m.edsoo.ru/7f41a636
[TpakTrueckas padota Ne 1. «BnusiHue
10 pa3NuYHbIX (PAKTOPOB HA CKOPOCTh
XUMHYECKON PEaKIum»
DNeKTpoauTHYECKas JUCCOLMALUS.
IToHATHE O BOJOPOJHOM MOKa3aTene
11 (pH) paCTBOpéf 5@&1].[1/11/1 HMOHHOTO bubmmorexa LIOK
https://m.edso0.ru/7f41a636
oOMeHa. ['uaponn3 opraHn4eckux u
HEOPTaHMYECKUX BEUIECTB
OKuCINTENBHO-BOCCTAHOBUTENIbHBIE
12 peakiuu. [TousTre 00 anexTponnze Bubmmorexa HOK
. https://m.edsoo.ru/7f41a636
pacIiaBoB U pacTBOPOB COJIEH
13 KontposbHas pabota mo pazaery

«TeOpCTI/ILICCKI/IC OCHOBBI XUMHUH»



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

MerTaminl, UX TOJIOKCHHE B
[Tepuonuueckoit cucreMe XMMUYECKUX

bub6nmoreka [IOK

14 paemertos JI. . Menneseesa u https://m.edsoo0.ru/7f41a636
0COOEHHOCTH CTpoeHHus aroMoB. O01mue
(bU3MYEeCKre CBONCTBAa METAJIIOB
CnutaBbl METaJIOB.

15 DNEKTPOXUMHUYECCKUIN Pl HAPSHKCHUIA bubmmorexa LIOK

https://m.edsoo.ru/7f41a636
METAILJIOB
XUMUYECKHE CBOMCTBA BaXKHCHIITHIX
16 METaJUIOB (HATPUH, KaJdui, KaJbIlUuH, bubmorexa LIOK
. . . https://m.edsoo.ru/7f41a636
MarHui, aJJIOMUHUAN) U UX COCTMHECHUN
XUMHUYECKUE CBOMCTBA XpoMa, MEIU U bu6nmoreka LIOK

17 .

UX COCTUHCHUIN https://m.edsoo.ru/7f41a636

18 XuMU4YecKre CBOMCTBA IIUHKA, JKelle3a U bu6nmorexa LIOK
HUX COCAUHEHUN https://m.edso0.ru/7f41a636
[IpakTuueckas padbora Ne 2. "Pemienue

19 AKCIIEPUMEHTAIIBHBIX 337124 110 TEME
«MeTtame»"

Hewmerannel, ux mojgoxkeHue B

20 [Tepuonuueckoit cucteMe XMMUYECKUX bubmmoteka IIOK
snementoB JI. 1. Menzeneesa u https://m.edsoo.ru/7f41a636
O0COOEHHOCTH CTPOEHHUS aTOMOB
du3znyeckue CBOMCTBAa HEMETAJIIIOB.

21 AnioTponusi HeMeTauIoB (Ha puMepe bu6muoreka [JOK
KHCIIOpo/a, cepbl, hochopa u https://m.edsoo0.ru/7f41a636
yriiepoa)

99 XHWMHUYECKHE CBOMCTBA TaJIOr€HOB, bu6nunorexa LIOK

CCPBI U UX COE€IUHEHUIN

https://m.edsoo.ru/7f41a636



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

23 XUMHUYECKHe CBOMCTBA a30Ta, pocodpa Bu6muoteka [JOK
U UX COCTMHCHUI https://m.edsoo.ru/7f41a636
XUMHYECKHE CBOMCTBA yIIIEpoa, Bu6muotexa [JOK
24 .
KPEMHUS U MX COCTMHEHHI https://m.edsoo0.ru/7f41a636
o5 [IpumeneHne BaxXHEUIINX HEMETAJIIIOB bubmuorexa [JOK
U UX COCTMHCHUI https://m.edsoo.ru/7f41a636
O06o0mieHne 1 cucTeMaTu3amys 3HaHUH
26 o teme «Hemerambiy». BBI‘II/ICJ'ICHI/IHv
10 YPaBHEHUSIM XUMUYECKUX PEaKIUil 1
TEPMOXUMHUYECKHE PACUETHI
[IpaxTnueckas padora Ne 3. «Pemenue
27 AKCIIEPUMEHTAIIbHBIX 33724 110 TEME
"Hemertannsl"»
28 KonTponbHas padboTa no temam
«Metams» n «Hemeraiuiby
Heoprannueckue u oprannueckue
29 KI/ICJ'IpOTBI. HeOpFaHI/I‘ll:;CKI/Ie u bubmoreia LIOK
https://m.edsoo.ru/7f41a636
OpraHNYEeCKUE OCHOBAHUS
AM@oTepHbIE HEOPTAaHUYECKUE 1
30 OpraHUYEeCKUE COETUHEHUSI. bubnnorexa [JOK
['eHeTnveckas cBs3b HEOPTaHUYECKUX H https://m.edsoo.ru/7f41a636
OpraHUYECKUX BEUIECTB
Ponws xumun B obecrieueHun
JKOJIOTUYECKOM, SJHEPIeTUUECKON U bubnmnoreka [JOK
31 .
MUIIEBOW O€30MaCHOCTH, Pa3BUTHHU https://m.edsoo.ru/7f41a636
MEIUITTHBI
32 [IpencraBienust 06 00X HAYYHBIX bu6muoreka [JOK

IMpUHOHUIIAaX IMPOMBIINIJIICHHOT'O

https://m.edsoo.ru/7f41a636
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IMOJIy4CHUA BaKHEHIITNX BCIICCTB

33 Yenosek € BELIeC aTepualio 1 bubmmorexa [IOK
B B MU B TB 1 MaTCPHU B
T pe Bell p https://m.edsoo.ru/7f41a636
bubnmoreka [IOK
34 XHMust 1 370pOBBE Ye/IOBeKa 1 https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 34

[NPOT'PAMME



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

JIUCT BHeceHMs U3MEHEHNH B padouyio mporpammy 10 knacc

Ne ypoka

Tema

KoanuecTBO 4acoB

IIpuynHa KOPPEKTHPOBKH,
(peKBHU3HUTHI MPUKA3a
JMPEKTOPA HIKOJIbI)

Cnocod
KOPPEeKTHPOBKHU

ITo muany

Hano




JIncT BHeceHUs1 M3MeHeHHUil B padouyro nporpammy 11 knacc

Ne ypoka

Tema

KoanuecTBO 4acoB

IIpuynHa KOPPEKTHPOBKH,
(peKBHU3HUTHI MPUKA3a
JMPEKTOPA HIKOJIbI)

Cnocod
KOPPEeKTHPOBKHU

ITo muany

Hano
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