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INOACHUTEJIBHASA 3ATINCKA

[Iporpamma 1o XuMuu Ha YpOBHE CpeIHEro oliero oopazoBanus pa3paboTaHa Ha OCHOBE
®enepanbHOro 3akoHa o1 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit denepanuny,
TpeOOBaHUI K pe3yJbTaTaM OCBOCHHUs (deaepalibHOW 00pa3oBaTEIbHON MPOrpaMMbl CPETHETO
obmero o6pazoBanus (POIl COO), mpencraBneHHbIX B DepepalbHOM TrOCYAapCTBEHHOM
obpasoBarenbHoM ctanaapre COO, ¢ yuérom Konuenuuu nmpemnogaBanusi yaeOHOTO IpeaMeTa
«Xumus» B o0pa3oBaTeNbHBIX opraHu3auusax Poccuiickoit ®enepanuu, peanru3yrOmUx
OCHOBHbIE 00pa3oBaTeibHbIE MPOrPaMMbl, U OCHOBHBIX MOJOXKEHUH «CTpaTeruun pa3BUTHUS
BocnuTaHuss B Poccuiickoii @Penepanun Ha nepuox 1o 2025 roxa» (Pacnopspkenue
[TpaButenscTBa PD ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOIXOZ0B K pa3paboTKe MNporpaMMbl MO XHWMHUH, K OIPEAEICHUI0 oO0IIen
CTpaTeru 0O0y4eHHsI, BOCOUTAHUS U Pa3BUTHUS OOyUaIOLIUXCS CPEICTBAMU yueOHOIO MpeaMeTa
«Xumus» mas 10-11 xmaccoB Ha 6a30BOM ypOBHE COCTABUJIM KOHIIETITYaJbHbIE MOJOXKECHUS
OI'OC COO o B3aUMOOOYCIOBIECHHOCTH IIEJE€H, COJEp)KaHMs, PE3yJbTaTOB OOY4YEHUS H
TpeOOBaHUH K YPOBHIO MOATOTOBKH BBIITYCKHHKOB.

Xumudeckoe oOpa3oBaHHME, TIOJydaeMO€ BBIMYCKHUKAMH  0011e00pa3oBaTeIbHON
OpraHu3alliy, SBISETCS HEOThEMJIEMOM 4YacThl0 UX o0Opa3oBaHHOCTH. OHO  CIYXHT
3aBEpIIAIOIINM JTAllOM pealu3alMid Ha COOTBETCTBYIOIIEM €My 0a30BOM YpPOBHE KIIFOUEBBIX
[ICHHOCTEW, MNPHUCYIIUX LEJIOCTHOM CHUCTEeME XHMHYECKOro o00pa3oBaHHsA. OTH LEHHOCTH
KacaloTcs MO3HAHMSI 3aKOHOB MPHUPOAbI, (OPMUPOBAHUS MHUPOBO33PEHUS M OOIIEH KYJIbTYphI
YeloBeKa, a TaKXkKe OHKOJOTHYECKM OOOCHOBAaHHOIO OTHOUICHHS K CBOEMY 3/0pOBBI0 H
npupoaHOIl cpene. Peannsyercs xumuueckoe oopazoBaHue 00y4yarouxcs Ha YPOBHE CPEIHETO
o0miero oOpa3oBaHMs CPEACTBAMHU YUEOHOTO IMpeaMeTa «XUMHs», COIEp)KaHHe U MOCTPOSHHE
KOTOpPOTO ONpEeNEleHbl B MpOrpamMMme M0 XUMUU C Y4ETOM cCHenupuKd HayKu XUMUH, €€
3HA4YeHUS B MIO3HAHUM MPHUPOJIBI M B MAaTEPHAIbHOM KHU3HHU OOILECTBA, a TAKXKe C Y4ETOM OOIIUX
Henel ¥ NPUHIUIOB, XapaKTEePU3YIOIIUX COBPEMEHHOE COCTOSIHHE CHCTEMbI CPETHEro OoOIIero
oOpazoBanus B Poccuiickoit @enepannu.

XUMHS KaK 3JIEMEHT CHUCTEMbI €CTECTBEHHBIX HayK MIPaeT 0COOYI0 poJib B COBPEMEHHOI
[IUBWIN3ALUHI, B CO3JJaHUU HOBOW 0a3bl MaTepHalIbHOW KyabTypbl. OHa BHOCHUT CBOHM BKJIaj B
dbopMupOBaHUE PAlMOHATIBHOTO HAYYHOTO MBIIUIEHUS, B CO3JJaHUE LIEJIOCTHOTO MPEACTaBICHUS
00 OKpyXarolleM MUpe Kak O €IMHCTBE MPHUPOJIBI M YeloBeKa, KOTopoe (hOpMUPYETCS B XUMHH
Ha OCHOBE MOHHMMaHHUS BEUIECTBEHHOI'O COCTaBa OKPY’KAIOLIEr0 MUPA, OCO3ZHAHMS B3aUMOCBSI3U
MEXy CTPOCHUEM BELIECTB, UX CBOMCTBAMH U BO3MOXXHBIMH 00J1aCTMU IPUMEHEHUSI.

TecHo B3auMoOnEWCTBYST C JApPYTMMH €CTECTBEHHBIMH HayKaMH, XHUMHS cTaia
HEOTHEMJIEMOI YacThbi0 MHUPOBOHM KYJIBTYpPbI, HEOOXOIMMBIM YCIOBHEM YCIIEHIHOTO TpyJa H
KU3HU Kakaoro ujeHa oOuiectBa. CoBpeMeHHash XUMHUSl KaK HayKa cO3HWaaresibHas, Kak Hayka
BBICOKMX TEXHOJIOTMH HaIllpaBlieHa Ha pPEIICHHE INIOOAIbHBIX MPOOJIEM YCTOHYHMBOTO PAa3BUTHSA
YEeJIOBEUECTBA — CBHIPbEBOM, JHEPreTUUYCCKOM, IHINEBOH, HSKOJOTHUYECKOW O€30MacHOCTH |
OXpaHbl 3J0POBbSI.

B cooTBercTBHMM ¢ OOHMIMMHU MENSIMH W TMPUHIMIIAMH CPEIHETO 00IIero oOpa3oBaHUS
conepxanue npeamera «Xumusi» (10-11 kiaccel, 6a30BbIil ypOBEHb U3YUYEHHUs1) OPUECHTHPOBAHO
MPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOJATOTOBKY OOYyYalolIuXCsl, HEOOXOAUMYIO MM MJis
BBIPAOOTKH MHPOBO33PEHUYECKUX OPUEHTHUPOB, YCIEIIHOTO BKJIIOYEHHUS B JKU3Hb COLIMYMA,
MPOJOHKEHUSI 00pa30BaHUs B PA3IMYHBIX 00JIACTAX, HE CBA3aHHBIX HEMTOCPEACTBEHHO C XUMUEH.

CocraBnsiomuMu  npeaMera «XuUMHUsS» SIBISIIOTCS 0a30Bble Kypchl — «OpraHuyeckas
xumus» U «O01as 1 HeopraHu4yeckasi XMMHs», OCHOBHBIM KOMIIOHEHTOM COJIEpKaHUsl KOTOPBIX
SIBIISIFOTCSL OCHOBBI 0a30BOM HAayKH: cHUCTEMa 3HAHUN 10 HEOPraHUYECKO XUMUH (C BKIIOUCHUEM
3HaHWHN W3 O0IIeld XUMHH) U OpraHuydecKord Xxumuu. PopMUpOBaHWE JTAaHHOW CHCTEMBbl 3HAHUN
OpyU HM3YYCHUU TMpeaMeTa OOeCIeYrBaeT BO3MOXHOCTh PACCMOTPEHHUS BCETO MHOT000pa3us
BEIIECTB Ha OCHOBE OOUIUX MOHSATHIA, 3aKOHOB ¥ TEOPUN XUMHUH.



CrpykTypa coaepxanus KypcoB — «Opranuyeckast Xumus» 1 «OO0Ias 1 HeopraHuuecKas
XUMUS» chOpMHUpOBaHA B MpOTrpamMMe MO XMMHH Ha OCHOBE CHCTEMHOTO MOAXO0/Aa K M3y4YEHUIO
yuyeOHOro MaTtepuasia M OOyCJOBJIEHAa HCTOPUYECKH OOOCHOBAaHHBIM DPa3BUTHEM 3HAHMN Ha
onpeAeNéHHBIX TEOPETHUECKUX YpPOBHSAX. Tak, B Kypce OpPraHMYECKOH XHMHH BellecTBa
paccMaTpuBarOTCS Ha YpOBHE KJIACCHUECKON TEOPUM CTPOECHHS OPraHUYECKMX COEIMHEHUH, a
TaK)K€ Ha YpOBHE CTEPEOXUMHUYECKUX M DJIEKTPOHHBIX MPEACTaBICHUN O CTPOEHUHU BELIECTB.
Ceenenus 00 M3ydaeMbIX B Kypce BELIECTBAaX HAalOTCA B PAa3BUTHHU — OT YIJIEBOJOPOJIOB O
CIIOKHBIX OMOJIOTUYECKH aKTUBHBIX COeAMHEHHH. B Kypce opranuueckoil XMMHU HOTy4aroT
paszBuTHe CHOPMUPOBAHHBIE HA YPOBHE OCHOBHOTO 0O0IIEro oOpa3oBaHHs TEpPBOHAYAILHBIC
MPEJICTABICHUS] O XUMUYECKON CBS3H, KJIACCU(PUKAMOHHBIX MPU3HAKAX BEIECTB, 3aBUCUMOCTHU
CBOMCTB BEILECTB OT UX CTPOCHUS, O XUMUUYECKON PEAKLIUH.

[Ton HOBBIM yrjioM 3peHHus B IMpeaMere «XuMus» 0a30BOro ypoBHSI paccMaTpUBaeTCs
U3yYeHHBII Ha YpPOBHE OCHOBHOTO OOIIEro oO0pa3oBaHHMs TEOPETUUYECKUN MaTepuan M
dakTosornuecKkrue CBEACHHs O BEUIECTBaX M XMMHUYECKON peakuuu. Tak, B YaCTHOCTH, B Kypce
«O0Imas 1 HeopraHuyecKkasi XUMHsD» O0OyUYarOIMIUMCS MPEIOCTABISIETCS BO3MOXKHOCTh OCO3HAThH
3HaYeHHE MEePUOJUYECKOr0 3aKOHA C OOIIETEOPETUYECKMX W METOJOJIOTMYECKUX TMO3UIIMM,
riy0Xe TMOHATh HCTOPUYECKOE H3MEHeHHME (YHKIMI 3TOro 3akoHa — OT oO0oOImaromen o
OOBSCHSIONEH U TPOTHO3UPYIOIICH.

Enunas cucrema 3HaHUM O BAXKHEMIIMX BEIIECTBAX, UX COCTaBE, CTPOCHHUH, CBOKMCTBAX U
MPUMEHEHUH, a TAK)Ke 0 XMMUYECKUX PEAKIIUAX, UX CYLITHOCTU U 3aKOHOMEPHOCTSAX MPOTEKaHUs
pononHsaercss B Kypcax 10 wum 11 kimaccoB »snemMeHTaMu CoOJEpXkKaHUs, WMEIOIUMHU
KYJIbTYPOJIOTHYECKMM M TNPUKIAAHONW XapakTep. OTH 3HAHUSA CIIOCOOCTBYIOT MOHHMAaHUIO
B3aUMOCBSI3M XUMHUU C JAPYTMMH HayKaMH, PACKpbIBalOT €€ poJib B II03HABATEIbHOM U
MPAKTUYECKON JESTeIbHOCTH YEJIOBEKa, CIOCOOCTBYIOT BOCIUTAHUIO YBAKEHUS K IPOIECCY
TBOpYECTBA B O0JIACTU TEOPUH M MPAKTHUECKUX MPHIOKCHUNW XUMHUH, TOMOTAIOT BBITYCKHHUKY
OpPUEHTUPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MpoOJieMaX, CBSI3aHHBIX C XUMHEH,
KPUTHYECKH OCMBICIIMBATh MH(POPMAIUIO U MPUMEHSTH €€ IS MOTIOJHEHHs 3HAHUMN, pPelleHus
MHTEJJIEKTYaJIbHBIX U SKCIEPUMEHTAIbHBIX HCCIEe0BaTeNIbCKUX 3ajad. B 1enoM conepikanue
yueOHOoro npeamera «XuMHs» JaHHOTO YPOBHS M3yYCHHsS OPHEHTUPOBAHO HAa (POPMHUPOBAHUE Y
00y4aromuXxcsi MUPOBO33PEHUYECKOI OCHOBBI JJIsi IOHUMaHUSI PUIOCO(PCKUX UAEH, TaKuX Kak:
MaTepHaJIbHOE eIMHCTBO HEOPTaHUYECKOTO M OPraHUYeCKOro MHpa, 00yCIOBIEHHOCTh CBOMCTB
BEIIECTB UX COCTABOM U CTPOEHHUEM, I03HABAEMOCTh IPUPOIHBIX SBICHUI MYTEM IKCIIEPUMEHTA
U pEIICHUS TPOTHBOPEUYHMA MEXIYy HOBBIMU (paKTaMU M TEOPETHUECKUMHU TMPEANOCHUTKAMH,
OCO3HAHWE POJIM XMMHUHU B PEIICHUH SKOJOTUUYECKHX MPOOJIeM, a Takke MmpobieM cOepekeHus
HHEPreTUUECKUX PECYPCOB, ChIPbs, CO3AAHMSI HOBBIX TEXHOJIOTUN U MaTEpUAJIOB.

B muane pemieHust 3amad BOCIMTAHHUSA, Pa3BUTHS W COLHUAIM3ALMMU  O0y4aroUIuXcs
IPUHATBIE MPOrpaMMON O XUMHUHM MOAXOAbl K OINPEACIECHUIO COJEp)KaHUs U IOCTPOEHUs
npeaMeTa MpeaycMaTpuBaloT (OpPMUPOBAHHE YHUBEPCAJIBHBIX YUEOHBIX AEWCTBUN, MMEIOLIUX
0a30Boe 3HAUCHHE JUIS PA3IMYHBIX BHJIOB JACATEIBHOCTU: PELICHUS NMPOOJieM, TIOMCKa, aHAIN3a U
00paboTtkn wH(OpMaIMK, HEOOXOMAMMBIX I MPUOOPETEHUS ONbITa MPAKTHYECKOW U
MCCJIEI0BATEIbCKOM 1€ATENbHOCTH, 3aHUMAIOIIEH BaXKHOE MECTO B TIO3HAHUU XUMHUHU.

B nmpakTuke npenojiaBaHusi XMMHH KaKk Ha YpOBHE OCHOBHOTO OOIIETro 00pa30BaHus, TaK U
Ha ypOBHE cpeaHero oomero oOpa3oBaHUS, NpPU  ONPEACICHHH  COACPIKATEIbHOM
XapaKTepUCTUKU IeJiell M3y4yeHHUs TpeAMeTa HalpaBlI€HUEM IE€PBOCTEIEHHON 3HAUYMMOCTH
TPaJUIIMOHHO Tpu3HAéTca (HOPMUPOBAHME OCHOB XHWMHYECKOM HayKHM Kak o00JacTH
COBPEMEHHOT0 E€CTECTBO3HAHUS, MPAKTUYECKOW EeATENIbHOCTH YeJOBeKa M KaK OJHOTO U3
KOMIIOHEHTOB MHpPOBOH KyiabTypbl. C METOIMYECKOM TOYKM 3pEHHUS TaKOW MOAXOA K
OTIpeIeNICHUIO 1IeIel N3ydeHHsI IpeAMETa SBISETCS BIOJIHE OMPaBAaHHbBIM.

CornacHo NaHHOW TOYKE 3pEHUs TVIABHBIMHU IEISIMH H3ydeHUs mpeaMera «XWMHs» Ha
6a3zoBoM ypoBHe (10 —11 ki1.) ssBASIFOTCSL:



e (QopmupoBaHME CHCTEMBl XWMHUYECKHUX 3HAHMW KaK BaXKHEUIEH COCTaBISIONICH
€CTECTBEHHO-HAyYHOW KapTHHBI MHUpPA, B OCHOBE KOTOPOM JIeKAaT KIIIOUEBHIC MOHATHS,
(dyHIaMeHTalbHBIE 3aKOHBI U TEOPHHM XUMHH, OCBOCHME SI3bIKa HAyKH, YCBOCHHE U
MOHMMAaHHUE CYIIHOCTH JOCTYMHBIX O0O0OOIIEHNH MHPOBO33PEHUECKOIO XapakTepa,
03HAKOMJICHHE C UCTOPHEH MX Pa3BUTHUS M CTAHOBJICHUS;

e (opmupoBaHuE U pa3BUTHE MPEACTABICHUN O HayYHBIX METOJaxX MO3HAHMS BEIECTB U
XUMHUYECKHX peaklrid, HeOOXOIUMBIX JJIsi MPUOOPETEHUs YMEHUN OpPUEHTUPOBATHCA B
MHpE BEIIEeCTB M XUMUYECKUX SIBIICHUH, UMEIOIIUX MECTO B MPHUPOJIE, B MPAKTUUECKOHN U
MMOBCEAHEBHOM XKU3HU;

® Dpa3BUTHE YMEHUH M CIOCOOOB JEATENbHOCTH, CBS3aHHBIX C HAONIOJECHHEM U
OOBSICHEHUEM XHMMHYECKOTO OJKCIEPHUMEHTa, COONIOJACHHEM TMpaBui 0e30I1acHOrO
oOpareHus ¢ BeIeCTBAMH.

Hapsiny ¢ atum, comepikarenbHas XapaKTepUCTHUKA MeNied U 3a7ad U3YUYCHHsI MPEeaMeTa B
IporpaMMe 1o XMMHUHM YTOYHEHA U CKOPPEKTHPOBAaHA B COOTBETCTBUU C HOBBIMH MPUOPUTETAMU
B cHCTeMe cpemaHero ooOmiero ooOpaszoBanus. CerojHs B TMpENoJaBaHUM XUMHUU B OOJbIICH
CTEMEeHH OTAAETCA NPEANOYTEeHHEe TMPAKTUYECKOW KOMIIOHEHTE CoJiep)KaHusi oOyueHwus,
OPUEHTHPOBAaHHONW Ha TMOATOTOBKY BBIIYCKHHKA 0OIIe00pa30BaTeIbHONM  OpraHU3aIlH,
BIIAJICIONIETO HE HAOOPOM 3HAHWMU, a (PYHKIIMOHAIBHOW T'PAMOTHOCTBIO, TO €CTh CIOCOOaMU U
YMEHHSIMH aKTUBHOTO TIOJTYYEHUS 3HAHWN U NMPUMEHEHUS WX B PEaTbHOW JKU3HU ISl PEIICHUS
MPAKTUYECKHX 3a7ay.

B cBi3M ¢ 3TUM mpH U3yd4eHUHM TIpenMeTa «XHUMHUS» JIOMUHHPYIONIEe 3HAYCHHE
MpUOOPETAIOT TaKue 1IeNIM U 337a4u, KakK:

ajganTanus OOYyYaloIMUXCS K  YCJIOBUSM JTUHAMHUYHO  Pa3BUBAIOIIETOCS  MUDA,
dbopMupoBaHUE HMHTEIUIEKTYalbHO pPAa3BUTOM JIMYHOCTH, TOTOBOM K CaM00Opa3oBaHMUIO,
COTPYIHUYECTBY, CAMOCTOSITEILHOMY TIPUHSTUIO TPAMOTHBIX PEHICHHH B KOHKPETHBIX
YKU3HEHHBIX CUTYaIUsX, CBA3aHHBIX C BEIIECTBAMH U UX MPHUMEHEHUEM;

dopmupoBaHHe y OO0yYalOIUMXCAd KIIOYEBBIX HABBIKOB (KJIIOUEBBIX KOMIIETEHIIHIA),
MMEIOUINX YHHUBEPCAIIbHOE 3HAUEHUE JJISl Pa3IMYHBIX BUJIOB JI€ATEIBHOCTH: PEHICHUsS MTPOOIIeM,
NIOWCKa, aHalu3a u 00paboTKM WHPOpPMALUHU, HEOOXOMUMBIX s NPUOOPETEHHUS OIbITa
NEeSATENIbHOCTH, KOTOpas 3aHMMAaeT BaXHOE MECTO B MO3HAHWU XMMUH, a TaKXkKe Ui OLICHKHU C
MO3HILIUN HKOJIOTHYECKOM 0€301MacHOCTH XapaKTepa BIMSHUS BEIIECTB M XUMHUYECKUX MPOLIECCOB
Ha OpPTraHu3M YeJIOBeKa U IPUPOJIHYIO CPeady;

pa3BUTHE MO3HABATEIbHBIX WHTEPECOB, MHTEIUICKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH
00ydJaronuxcsi: CIOCOOHOCTH CaMOCTOATENIbHO TPHOOpETaTh HOBBIC 3HAHUSA 10 XHUMHHU B
COOTBETCTBUH C KH3HEHHBIMU MOTPEOHOCTSIMHU, UCTIOIB30BATH COBPEMEHHBIE HH(POPMALIMOHHBIE
TEXHOJIOTHH JJIsl TOMCKA U aHaliu3a yueOHOW U Hay4YHO-TIONYJISpHON WH(OPMALIUA XUMUYECKOTO
COJICPKAHUS;

dbopMupoBaHUE U pa3BUTHE Y O0YYAIOLIUXCS ACCOLMATUBHOTO M JIOTUYECKOTO MBILUICHHUS,
HaOJI0aTeIbHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpbIE OCOOEHHO HEOOXOAWMBI, B
YaCTHOCTH, NPH IJIAHUPOBAHUU U MPOBEJICHUN XUMUYECKOTO 3KCIIEPUMEHTA;

BOCIIUTaHHE y OOydaromuxcs YOeXIEHHOCTH B T'yMaHHCTHMUYECKOW HaNpaBICHHOCTH
XUMHUHM, €€ BaXHOW pOIM B  pelIeHWH TJo0aibHBIX  MpoOJeM  palloHaIbHOTO
IPUPOONOIB30BAHNSA, TOMOJHEHUS SHEPreTUYECKUX PECYpCOB U COXPAaHEHHs MPHPOIHOTO
paBHOBECHS, OCO3HAHMSI HEOOXOIUMOCTH OEpeXHOr0 OTHOIIEHHUS K NPHUPOJIE U CBOEMY
3JI0POBBIO, a TAK)Ke MPUOOPETEHUS OIBITA MCIIONH30BAHUS TOTYYCHHBIX 3HAHUUN /IS TPHHSITUS
IPaMOTHBIX PEHICHUN B CUTYaLlUAX, CBI3aHHBIX C XUMUYECKUMHU SIBICHUSIMHU.

B yueOHOM miiaHe cpemHero obiiero oOpa3oBaHus mpeamer «XuMus» 0a30BOT0 ypOBHS
BXOJIUT B COCTaB MpeaMeTHON 00macTu «EcTecTBeHHO-HAayUHbIE TPEAMETHI.



OO01ee 4uClIO YacoB, OTBEAEHHBIX TSI U3YUEHHUs XUMUHU, Ha 0a30BOM YpOBHE CPEIHEr0
obmero obpaszoBanusi, cocrapisier 136 gacon: B 10 kimacce — 68 yacoB (2 yaca B Hepeno), B 11
Kyacce — 68 JacoB (2 yaca B HEJIEHIO).



COJEP)KXAHUE OBYYEHUA
10 KUIACC
OPTAHNYECKASA XUMUA

TeopeTnueckne 0CHOBbI OPraHMYeCKON XMMHUHU

[Ipeamer opraHn4eckoil XUMHUU: €€ BOSHUKHOBEHHE, PA3BUTUE U 3HAUYCHHUE B MOJIYYCHUHU
HOBBIX BEIIECTB U MaTepHuaoB. Teopus cTpOeHUsl OpraHnuecKux coequHennit A. M. bytneposa,
e€ ocHOBHbIe MoNOKeHUs. CTpyKTypHbIe (OPMYNBI OpPraHUYECKUX BellecTB. ['omororus,
n3oMepUsl. XMMUYecKas CBSI3b B OPraHMYECKUX COCUHEHUSIX — OJMHAPHBIE U KPaTHbBIE CBSI3H.

[IpencraBnenne o  kiaccuukaluu — OpraHMyeckux  BemecTB.  Homenkiarypa
OpraHMYECKUX COEIMHEHUN (CHUCTeMaTuyecKkas) M TpHUBHAJIbHBIE Ha3BaHUs BaKHEHIIMX
MIPEACTABUTENEH KIAaCCOB OPraHUYECKUX BELIECTB.

OKCHEpUMEHTAJIbHBIE METO/Ibl M3YYEHHs BELIECTB U MX NPEBPAILICHUN: O3HAKOMIIEHUE C
o0Opa3laMu OpraHWYEeCKUX BEIECTB M MaTepHajlaMd Ha UX OCHOBE, MOJEIUPOBAHUE MOJEKYI
OpPraHMYeCKHUX BEIIECTB, HAOIIOACHWE W OMNHMCAHWE JEeMOHCTPAIIMOHHBIX OMBITOB IO
IIPEBPAIEHUIO OPTaHUYECKUX BEILECTB MPU HAarpeBaHuU (TJI1aBieHue, 0OyriIuBaHUE U TOPEHHE).

Yraesoaopoabl

AJIKaHBI: COCTaB W CTPOEHUE, TOMOJIOTUYECKUH psAn. MeTraH M 3TaH — MPOCTEUIINE
NPEJCTaBUTENIN AJIKAHOB: (U3MYECKWE M XUMHUECKHE CBOMCTBAa (peakuuu 3aMelleHHUs H
TOpEeHUs ), HaXOXACHUE B IPUPOJIE, OJTyUeHHE U TPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOECHUE, TOMOJIOTUYECKUI pAJl. DTUIIEH U NPONWIEH — MPOCTEHUIINE
MPEJICTABUTENIN AJIKEHOB: (U3MYECKHME U XHUMHUYECKHE CBOMHCTBa (peakUuuu TUIPUPOBAHMUS,
raJIOr€HUPOBAHMUSL, THIpaTalluK, OKUCIIEHUS U TIOJMMEPU3ALMN ), IOJTYyIEHUE U IPUMEHEHHUE.

Ankanuensl: OyramueH-1,3 u meTwiOyraauen-1,3: cTpoeHHE, BaKHEHUIINE XUMHUYCCKHE
cBoiicTBa (peakuus noaumepusanun). Ilonyyenne cuHTeTHYECKOrO KaydyKa U PE3UHBI.

AJKMHBI: COCTaB M OCOOCHHOCTH CTPOCHHS, TOMOJIOTUYECKHH psA. AleTUiIeH -—
NPOCTEUIINIA MPEICTaBUTENb AIKMHOB: COCTaB, CTPOCHUE, (PU3NYECKHE U XUMUYECKHE CBOMCTBA
(peakuuy rUIPUPOBAHUS, TATIOT€HUPOBAHMS, THAPATALIMH, TOPEHHSI ), TOJy4YE€HUE U IPUMEHEHHE.

Apenbl. benzon: cocrtaB, cTpoeHue, (QHU3MUECKHE M XMMUYECKHE CBOWCTBa (peakuuu
TaJIOTEHUPOBAHUST M HUTPOBAHUS), MOJydeHHE M HpUMEHEHue. Tonyon. cocmas, cmpoeuue,
Qusuueckue u Xumuyeckue ceoucmea (peakyuu 2aio2eHUposanus U HUMpo8aHus), Noayuenue u
npumenenue. TOKCMYHOCTh apeHOB. ['eHeTHMdeckas CBA3b MEXIYy YIVIEBOJOPOJAMH,
INPUHAJIEKAIIMMU K Pa3IUYHbIM KJIacCaM.

[TpuponHble UCTOYHUKU YIIIeBOAOPOa0B. [IpuponHbIil ra3 u momnyTHble HEPTSIHBIE Ta3bl.
Hedpts u e€ mnpoucxoxnenue. CrocoObl mnepepaboTKu He(pTHU: TeperoHka, KpeKUHT
(TepMHUYECKHH, KaTATUTHIECKUH), muponu3. [IpoaykTe! mepepaboTku HEPTH, UX TPUMEHEHUE B
IPOMBIIIJICHHOCTH U B ObITY. KaMeHHBIH yToJib ¥ MPOIYKTHI €r0 MepepadoTKH.

OKCIIEpUMEHTAIbHbIE METOAbl U3YUYEHHS BEIIECTB M WX MPEBPALLECHUN: O3HAKOMIIEHHE C
o0pa3laMu MIacTMAacc, KaydyKoB U pe3uHbl, Koyutekiuu «HedTs» 1 «YTonbpy», MOAenTupoBaHHue
MOJIEKYJI YIJIEBOJAOPOJOB M TaJOr€HONPOU3BOIHBIX, MPOBEACHUE MPAKTUYECKOW paboThI:
MOJIy4YEHHUE 3TUIIEHA U U3YYEHHE €TI0 CBOMCTB.

PacuérHble 3agayn.

Bbluncnenuss mo ypaBHEHUIO XHMHYECKOM peakuuu (Macchl, 00bEMa, KOIMYecTBa
UCXOJHOIO BEIIeCTBAa MJIM NPOAYKTAa pEaklUUU MO HM3BECTHBIM Macce, 00BbEMY, KOJIUYECTBY
OJIHOTO U3 UCXO/HBIX BELIECTB WM IPOAYKTOB PEAKIINH).

Kuciaopoacoaep:kamme oprannueckue coenHeHus

[IpenenbHple ONHOATOMHBIE CHUPTHL. METaHON M STaHON: CTpPOEHHE, (U3NYECKHEe U
XUMHYECKHE CBOWCTBA (peakluu C aKTHUBHBIMU METallaMH, T'aJIoOT€HOBOJIOPOJAMHU, TOPEHUE),




npuMeHeHue. BoopoiHbie CBA3M MEXy MOJIEKYJIaMH CIUPTOB. JleficTBUE MeTaHoa U 3TaHoIa
Ha OpPTraHu3M YeJIOBeKa.

MHOroaTOMHBIE CIHUPTHL. DTHUICHTIUKONb W TJIHIEPUH: CTPOEHUE, (PU3NYECKUE U
XUMHUYECKHE CBOMCTBA (B3aUMOAEHCTBHE CO IIETOYHBIMUA METallIaMHi, KayeCTBEHHAs peaklMs Ha
MHOIOaTOMHBIE CHUpPTHI). JlelicTBue Ha opraHusMm uenoBeka. lIpuMeHeHue riunepuHa u
STUJICHTJIUKOJIS.

@DeHoM: CTpOEHHE MOJEKYIbl, (QU3NYecCKue W XHUMHYECKHE CBOMCTBA. TOKCHYHOCTH
denona. [Ipumenenne Genona.

Anprerugsl M Kemouwvl. DOpManbIeruj, aueTaubAeTHA: CTPOCHHE, (usnueckue u
XUMHYECKHE CBOWCTBA (pEaKkIMU OKHUCIEHHUS W BOCCTAaHOBJICHUS, KayeCTBEHHBIC PEaKIUM),
IIOJIy4YEHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TpeneibHble KapOOHOBbIE KUCIOTH. MypaBbuHAsi U YKCYCHasl KUCIIOTHI:
CTpoeHue, PU3NUECKUE U XUMHUUECKUE CBOMCTBA (CBOMCTBA, 00IIME /TS Kiacca KUCIIOT, PEaKIHs
sTtepuukanmm), mMoiydeHne U mnpumeHeHue. CTeapuHOBass M OJEUHOBas KHUCIOTHI Kak
MPEJICTABUTENN BBICHINX KapOOHOBBIX KHUCIOT. MblIa KaK COJIM BBICIIUX KapOOHOBBIX KHCIIOT,
HUX MOIOIIEE NEHCTBHUE.

Crnoxnble 3pUpbl KaK MPOU3BOJHBIE KAPOOHOBBIX KHUCIOT. [ MAPOIU3 CIOXKHBIX 3(PHUPOB.
Kupsl. ['maponus sxxupos. [Ipumenenune xupoB. bruosorndeckas pojb KUPOB.

YrneBoasl: cocTaB, KiacCupUKALUS YTIEBOIOB (MOHO-, IH- U MTOJIMcaxapuasl). [ moko3a —
IpocTeHIIni MOHOCaxapua: OCOOEHHOCTH CTPOEHHUS MOJEKYJbl, (GU3MUEeCKHEe U XUMHYECKHeE
cBoiicTBa (B3ammopelcTBue ¢ ruapokcugoM Mmeau(ll), okucieHne amMMHayHBIM PAaCTBOPOM
okcunma cepebpa(l), BoccraHoBiIeHWE, OpoKEHWE TIIOKO3bI), HAXOXKJICHHE B TPHUPOJC,
npuMeHeHue, Ouonoruueckas poib. @orocunre3. Ppykro3a Kak H30Mep IIIFOKO3bI.

Kpaxman u nesmiono3a kak npupoaHble moaumepbl. CTpoeHre Kpaxmala U LeJUT0JIO3bI.
®dusnueckue 1 XUMHYECKUE CBOMCTBA KpaxMasa (TUIpOIu3, KaueCTBEHHAs! PEaKIus C HOJAO0M).

DKCrepUMEHTAIbHBIE METOJbl M3y4YEHHsS BEIIECTB M MX IMPEBpAlllEHUI: MpOBeICHHE,
HAOMIO/ICHUE W OINHCAaHUE JIEMOHCTPAIIMOHHBIX OIBITOB: TOPEHHE CIHPTOB, KAauyeCTBEHHBIC
peakIMu OJHOATOMHBIX CHUPTOB (OKUCIeHHEe 3TaHoja okcuaoMm wmeau(ll)), mMHOroaToOMHBIX
cupToB (B3aumopeiicTBue rmiepuHa ¢ ruapokcunom menu(ll)), ampaerumoB (okucieHue
aMMHayHbIM pacTBopoM okcuga cepeobpa(l) m ruapoxcumom wmenu(ll), B3aumopeiicTBue
Kpaxmajia C HOJIOM), MPOBEICHUE NPAKTHUYECKONH pabOTHI: CBOICTBA pacTBOpa YKCYCHOU
KHUCIIOTBI.

Pacuérnbie 3amaun.

Bbruncnenuss mo ypaBHEHHIO XUMHYECKOW peakiuu (Macchl, 00BEMa, KOJIWYeCTBa
UCXOJIHOTO BEILECTBA MJIM TMPOJYKTAa PEAaKIMH IO H3BECTHBIM Macce, O00bEMY, KOJIUYECTBY
OJIHOTO M3 MCXO/JHBIX BEUIECTB WU MPOAYKTOB PEAKIIHH).

A3oTcozeprKaliie OpraHn4eckiue COeTMHEHN.

AMUHOKHCIOTBI Kak aM(OTepHble OpraHuyeckue coeauHeHus. Dusmueckue u
XMMUYECKHE CBOWCTBA AMHUHOKHUCIOT (Ha mpuMepe IHiMHa). buosorndeckoe 3HaueHHE
amMuHOKUCHIOT. [lenTusl.

benku kak mpupoaHbIe BBHICOKOMOJIEKYJSIpHBIE coequHeHus. [lepBuuHas, BTOpUYHAs U
TpeTU4YHasi CTPYKTypa OenkoB. XHUMHYECKHE CBOMCTBa OENKOB: THUIPOJIU3, JE€HATypaius,
KaueCTBCHHBIC PEAKIINH Ha OCIKH.

DKCrepUMEHTAIbHBIE METOJIbI M3YYEHHs BEIIECTB M UX IpEeBpallleHHil: HaOoleHue U
OMKMCAaHNUE JCMOHCTPALIMOHHBIX OMBITOB: JCHATypalus OENKOB MpPH HarpeBaHWU, I[BETHBIC
peakiuu OCJIKOB.

BbicokoMosieKyJISIpHBIE COeINHEHUS

OcCHOBHbBIE TIOHSTUSI XUMHUHU BBICOKOMOJIEKYJISPHBIX COEIWHEHUN: MOHOMEp, IMOJIUMED,
CTPYKTYpPHOE 3BEHO, CTENEHb IOJIMMEpPHU3aLUU, CPEIHsAs MOJeKylsipHas Macca. OCHOBHbIE
METO/Ibl CHHTE3a BEICOKOMOJIEKYIISIPHBIX COETMHEHUHN — OJMMEpU3aIIHs U MOJIMKOHCHCAIIHSL.



DKcrepUMEHTabHbIE METObl M3YUYECHHUSI BELIECTB U WX MPEBPAILCHHI: O3HAKOMIIEHUE C
o0pa3lamMu IpUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAy4yKOB.

MexpeamMeTHbIE CBSI3H.

Peanu3zanusi MexXnpeaMETHBIX CBSA3EH MPU M3YYEHUU OpraHndeckod xumuu B 10 kiacce
OCYILECTBIISICTCSI Yepe3 HUCIOJIb30BaHUWE KaK OOIIMX €CTECTBEHHO-HAyYHBIX MOHATHH, Tak H
MOHSTHUM, SBISIOIMXCA CUCTEMHBIMU JJIs1 OT/IEIBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOIO [IUKJIA.

OOue ecTecTBEHHO-HAYYHBIC TOHSTHS: SBJICHUE, HAay4yHBIH (aKT, TUIOTE3a, 3aKOH,
TEeOpus, aHaju3, CHUHTE3, KiIaccupuKaluus, T[EePUOJUYHOCTh, HaAONIO/IEHNEe, HW3MEpEeHHe,
HKCIIEPUMEHT, MOJICTUPOBAHUE.

®uznka: MaTepusi, JHEpPIus, Macca, aToM, 3JIEKTPOH, MOJIEKYJa, SHEPreTUYECKUI YPOBEHb,
BEIIIECTBO, TEJI0, 00BEM, arperaTHoe COCTOSIHUE BEIIEeCTBA, (PU3MUECKUE BEIIMYMHBI U €IHMHULIBI
UX U3MEPEHUS.

Buonorus: knerka, opranusM, O6uocdepa, oOMeH BEIIECTB B OpraHu3Mme, (HOTOCHHTE3,
OMOJIOTMYECKH aKTHBHBIC BEIIEeCTBA (OCIKH, YTIAEBOABI, KUPHI, DEPMEHTHI).

I'eorpadust: MuHEpabl, TOpHBIE TOPOJIBL, TIOJE3HBIE HCKOIIAEMBbIE, TOIUIUBO, PECYPCHI.

TexHonorus: muIIeBble MPOTYKThI, OCHOBBI PAIMOHATILHOTO MUTAHUS, MOIOIIIUE CPE/ICTBRA,
JIeKapCTBEHHbIE U KOCMETHYECKHE MPeraparhbl, MaTepUalbl U3 HCKYCCTBEHHBIX U CHHTETHYECKUX
BOJIOKOH.

11 KUIIACC
OBIIASA U HEOPTAHHUYECKAS XUMMUA

Teopernyeckne 0CHOBbI XMMHH

XuMHUeCKUi sreMeHT. AToM. Sapo artoma, H30TOMbI. DIJIEKTPOHHAs 00O0JI0YKA.
DHepreTUyYecKre ypOBHHU, MOAYPOBHH. ATOMHBIE OpOUTaNH, S-, P-, d- amemenTbl. OCOOCHHOCTH
pacnpeneneHus 3EKTPOHOB MO OPOUTANIsIM B aTOMax 3JEMEHTOB MEPBBIX YETHIPEX MEPUOJIOB.
DOneKTpoHHask KOH(QUTYpalys aTOMOB.

Ilepuognueckuit 3axkoH u llepuoguyeckas cucrema xumuueckux odaemeHtoB . H.
MenneneeBa. CBs3b NEPUOAMYECKOrO 3akoHa H Ileproanyueckoil CHUCTEMBbl XMUMHUYECKUX
anemeHToB J[. Y. MenzaeneeBa ¢ COBPEMEHHON TEOPHEN CTPOEHMSI aTOMOB. 3aKOHOMEPHOCTHU
M3MEHEHHUS CBOMCTB XMMHYECKHX 3JIEMEHTOB U 00pa3yeMbIX UMU MPOCTHIX U CII0KHBIX BEIIECTB
0 TPYIIaM U nepuogam. 3HaueHue MEepUoIUIECKOro 3aKOHa B Pa3BUTUH HAYKH.

Ctpoenue BemiecTBa. XHWMHYECKas CBsI3b. BHIBI XUMHUYECKOW CBSI3M (KOBaJEHTHAas
HEMOJISIpHasl W TIOJSpHAs, WOHHAs, MeTajuinyeckas). MexaHu3mbl oOpa3oBaHMsl KOBAaJCHTHOMN
XUMUYECKON CBs3M (OOMEHHBIH M JOHOPHO-aKIeNTOPHBIN). BomopoaHas cBs3b. BajaeHTHOCTS.
DNeKTpooTpUlaTeNbHOCTh. CTeneHb okucieHus. OHbI: KaTUOHBI U AHHOHBI.

BemectBa MOJEKYISIPHOTO U HEMOJEKYJISIPHOIO CTPOECHMS. 3aKOH IOCTOSIHCTBA COCTaBa
BeIIECTBA. THUMBl KPUCTALIUYECKUX PEIIETOK. 3aBUCUMOCTh CBOWCTBA BELIECTB OT THIIA
KPUCTAJUIMYECKON PEIIETKH.

[Tonsatue o qucnepcHbIx cucremax. MICTUHHBIE U KOJIOMIHBIE pacTBOpbl. MaccoBast 10
BEILIECTBA B paCTBOPE.

Knaccupukanuss HeopraHW4ecKuX CcoequHeHwil. HoMeHkIaTypa HEOpPraHHMYECKUX
BEIECTB. ['eHeTnyeckas CBSI3b HEOPraHWYECKHMX BEIIECTB, NPUHAMICKANMX K pPa3IUIHBIM
KJIacCaM.

Xumudeckass peakmus. Kiaccupukamuss XUMHYECKUX pEaKIii B HEOPTraHUYECKON W
OpraHWYECKOM XMMHUU. 3aKOH COXPAHEHHUSI MACCHI BEUIECTB, 3aKOH COXPAHEHMS U MpPEBpAICHUS
SHEPIUM NPU XUMUYECKUX PEAKIUAX.

CKopocTh peakiuu, €€ 3aBHCHMOCTh OT Pa3IUYHBIX (akTopoB. OOpaTHUMbIE pPEaKIIHH.
Xumnueckoe paBHoBecue. DakToOpbl, BIUSIOIIME HA COCTOSSHUE XUMHUYECKOIO PaBHOBECHS.
[Ipunuun Jle [laTense.



DnexrponuTnueckas aucconuainus. CunbHble U crnabbie 3neKTponauThl. Cpena BOIHBIX
pacTBOPOB BEIIECTB: KHUCJIAsl, HEUTpaIbHAas, LIEIOYHAS.

OKHUCIUTENbHO-BOCCTAHOBUTENIbHBIE PEAKIIUH.

OKCIIEpUMEHTAIbHbIE METOJbl M3YYEHHsI BEUIECTB M HX MPEBPALICHUN: JIEMOHCTpAIUs
tabmun «llepuoanueckas cucrema xummudeckux snemeHToB JI. VM. MenneneeBa», M3ydeHUe
MoJiele KpUCTAJUIMUECKUX pemEToK, HaOJMIofeHHe M ONHCaHWE JEMOHCTPAlMOHHBIX U
71ab0paTOPHBIX OMBITOB (PAa3JIOKEHHE IEPOKCHAA BOJOPOJAa B MPUCYTCTBUHM KaTaau3aTopa,
ONpeJIETIEHUE CPellbl PaCTBOPOB BEIIECTB C NMOMOIIBI YHHUBEPCAIBHOTO MHAUKATOPA, PEAKLIUU
MOHHOTO0 OOMEHa), MPOBEICHHE MPAKTUYECKOH paboThl «BnusHUe pa3nuyHbIX (DaKTOpOB Ha
CKOPOCTbh XUMHUYECKOU PEAKIIM.

Pacuérnbie 3aaun.

PacuéTel M0 ypaBHEHUSIM XMMHUUYECKUX PEAKIIMil, B TOM YUCJIE TEPMOXUMUYECKHUE PACUETHI,
pPacy€ThI C UCTIONB30BAHUEM TOHATHS «MACCOBAsI 10JIs1 BEIIECTBAY.

Heopranuveckasi xumust

Hemeramnel. Ilomoxenue HemeramioB B Ilepuonuueckoid cuUCTEME XUMHYECKHUX
snementoB JI. M. MenneneeBa M OCOOCHHOCTH CTpOCHHUS aTOMOB. (DU3MYECKHE CBOWCTBA
HEMETAIUIOB. AJUTOTPOMHS HEMETAJNIOB (Ha IpUMepe KUCIopoia, cephl, hocdopa u yriaepoaa).

XUMHUYECKHUE CBOMCTBA BaKHEHIIMX HEMETAUIOB (TaJIOTEHOB, Cephl, a3oTa, ¢ocdopa,
yIiepoJia U KpeMHUs1) U UX COSAMHEHUH (OKCUIOB, KUCIOPOACOAEPKAIIUX KUCIIOT, BOAOPOIHBIX
COCTMHCHUH).

[IpuMeHeHre Ba)KHEUINX HEMETAJUIOB U UX COCIMHEHUM.

Merannel. [lonoxenne metamioB B [lepuoanyeckoil cucteMe XUMUYECKUX AJIEMEHTOB [l.
U. MengaeneeBa. OCOOEHHOCTH CTPOECHUS AJIEKTPOHHBIX 000JI0YEK aTOMOB MeTaiioB. OOmue
¢buszndeckue cpoiicTBa MeTauioB. CIIaBbl METa/UIOB. DJIEKTPOXUMHYCCKUHN Psijl HANPSIKECHUH
METaJJIOB.

XWUMHYECKHUE CBOWCTBA BAXKHEWIINX METAIOB (HATpPHUH, KaJWid, KajabIMid, MAarHUM,
ATIOMUHHM, LIUHK, XPOM, JKE€JI€30, ME/Ib) U UX COCTUHEHUM.

O6mme cmocoOw! oydeHus MeTauioB. [I[puMeHeHre METaNIJIOB B OBITY M TEXHHUKE.

OKCIEpUMEHTAIbHbIE METOJbl H3YyYEHHUsS BEUIECTB M UX TMPEBpalllCHUI: H3y4yeHue
KOJUIeKIMU «MeTauibl U CIJIaBbl», OOpa3lOB HEMETAJUIOB, PEIICHHE SKCIePUMEHTAIbHbIX
3ama4, HaONIOJICHWE W  ONHCAaHWE JEMOHCTPAIIMOHHBIX U  JIADOPAaTOPHBIX  OIBITOB
(B3auMoJieliCTBUE THUIPOKCHIA aJIOMUHHUS C PacTBOpPaMH KHUCIOT W IlEJOoYel, KauyecTBEHHbIE
peaKIMu Ha KaTUOHBI METAJIJIOB).

PacuérHrle 3agayn.

Pacuérel macchl BemiecTBa WM O00ObEMa Ta3oB 10 M3BECTHOMY KOJIHMYECTBY BEILECTBA,
Macce Wi 00BEMY OJIHOTO M3 yUYaCTBYIOIIUX B PEAKIMM BEIISCTB, pacuéThl Macchl (00bEMa,
KOJIMYECTBA BEIIECTBA) MPOIYKTOB PEAKLIUU, €CIU OJTHO U3 BEILIECTB UMEET MPUMECH.

XuMHus U )KU3Hb

Ponp xumuu B 06ecriedeHIH YKOJIOTUIECKOM, SHEPTeTUIECKON M THUINEBON 0€30MacHOCTH,
pa3BuTuM MeauuuHbl. [loHsATHE O HAay4YHBIX METOJAaxX NO3HAHUSA BEIIECTB U XUMHUYECKUX
peaKuuii.

[IpencraBinenuss 00 OOMMX HAyYHBIX MPHUHLUINAX T[POMBIIUIEHHOTO MOJY4YE€HHUS
BAKHENIIMX BEILIECTB.

YenoBek B MHUpE BEUIECTB M MAaTEpPUANOB: BAXXHEHIIME CTPOUTEIbHBIE MATEpHUAbL,
KOHCTPYKIIMOHHBIE MaTepualibl, KPacku, CTEKJIO, KepaMHKa, MaTepHalibl ISl DJIEKTPOHUKH,
HaHOMAaTepHallbl, OpPraHMYeCKHE U MUHEPATIbHBIEC y100pEHUSI.

XuMHS U 3]I0POBbE YEJIOBEKA: MPABHJIA HUCIOJIb30BAHUS JIEKAPCTBEHHBIX MPENaparos,
npaBuiia 6€30MacCHOT0 HCIIOIb30BaHMs MPenapaToB ObITOBOM XUMHUHU B TOBCETHEBHOI JKU3HHU.

MexnpeamMeTHbIE CBSI3H.

Peanuzamus MeXIpeIMETHBIX CBSI3CH MPU M3yYEeHUU OOIIEH U HEOPTraHWYECKON XUMHH B
11 kiacce OCyIIECTBIIIETCS Yepe3 UCIOIb30BAHNUE KaK OOIIMX €CTEeCTBEHHO-HAYYHBIX MOHSATHM,



TaK U NOHSTHUH, ABISAIOLUIMXCA CUCTEMHBIMU JJI OTIEIbHBIX NPEAMETOB €CTECTBEHHO-HAYYHOI'O
LUKJIA.

OOmue ecTecTBEHHO-HAy4HbIE IOHATHUA: HAy4HBIM (aKT, TUIOTE3a, 3aKOH, TEOPHS,
aHanu3,  CHHTe3,  Kilaccu(ukauus,  MEpUOJUYHOCTb,  HAOMIOJEHHE,  SKCIEPUMEHT,
MOJIEJIMPOBAaHUE, U3MEPEHUE, SIBICHHUE.

®usnka: Marepus, dHEPrus, Macca, aroM, JJCKTPOH, IPOTOH, HEUTPOH, MOH, HM30TOIl,
pPaZnoOaKTUBHOCTb, MOJIEKYJa, YHEPreTUYeCKUl ypOBEHb, BEILECTBO, TEJIO, 00BEM, arperaTHoe
COCTOSIHUE BEIECTBA, (GU3NYECKHE BEIUYMHBI U €AMHUIBI UX U3MEPEHUS], CKOPOCTb.

Buonorusi: knerka, opraHu3M, SKocHcTeMa, Ouochepa, Makpo- M MHKPODIEMEHTHI,
BUTaMMHBI, OOMEH BELIECTB B OPraHU3Me.

I'eorpadust: MuHEpabl, TOPHBIE TOPOJIBL, TIOJE3HBIE HCKONIAEMBbIE, TOIUIUBO, PECYPCHI.

TexHonorns: XMMHMYECKass  MPOMBIIIJICHHOCTD, METaJLITypIHus, IIPOU3BOJICTBO
CTPOUTENIbHBIX MaTepUaios, CEJIbCKOXO035ICTBEHHOE IIPOU3BOJCTBO, MUIIEBAsI
IPOMBIIIJICHHOCTh, (papMalleBTUYECKass HPOMBIIUICHHOCTb, IPOM3BOJICTBO KOCMETHUYECKUX
IIPENapaToB, MPOU3BOJACTBO KOHCTPYKLMOHHBIX MaTE€pPUANIOB, 3JIEKTPOHHAs INPOMBIIUIEHHOCTb,
HAaHOTEXHOJIOTUH.



[NTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA IIPOI'PAMMLBI 110 XMUMHWHN HA
bA30BOM YPOBHE CPEJJHEI'O OBIIEI'O ObPA3OBAHIA

JIMYHOCTHBIE PE3YJIBTATbBI

®OI'OC COO ycranaBimuBaeT TpPeOOBaHHUS K pe3ylbTaTaM OCBOCHHUS OOyYaIOIIUMHUCS
nporpaMM CpeaHero ooOmiero odpazoBaHUsl (JIMYHOCTHBIM, METANMPEAMETHBIM H MPEAMETHBIM).
Hay4Ho-MeToanueckol OCHOBOM Isi pa3pabOTKU IUIAHUPYEMBIX PE3YJIbTATOB OCBOCHUS
pOTrpaMM CPeAHEro o0IIero 00pa30BaHus SBISETCS CUCTEMHO-ACSTEIbHOCTHBIHN MOIXO/.

B cooTBeTCTBHM C CHCTEMHO-IEATEIBHOCTHBIM IOJIXOJOM B CTPYKTYpE JHWYHOCTHBIX
pEe3yNbTaTOB OCBOCHHS TpeaMeTa «XHMHs» Ha YpPOBHE CpEIHEro oOImero oOpa3oBaHHS
BBIJICJICHBI CJIEYIOLINE COCTABISAIONINE:

OCO3HAaHHE O0YYAIOMIMMUCS POCCUUCKON TPaKIAHCKOW HIACHTUYHOCTH — TOTOBHOCTH K
CaMOPA3BUTHIO, CAMOCTOSATEIBHOCTH U CaMOOIPEAEIICHHIO;

HAJIMYUE MOTUBAILIUU K 00YUEHUIO;

[EJICHAIIPaBJIICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHHI JTMYHOCTH HA OCHOBE KIIFOUEBBIX
[IEHHOCTEW M UCTOPUUECKUX TPATULIUN 0a30BOM HAYKU XMMUHU;

TOTOBHOCTh M CIIOCOOHOCTh OOy4arouIMXxcs PYKOBOJCTBOBAaTHCS B CBOEH NEATEIBHOCTH
LEHHOCTHO-CMBICJIOBBIMM ~ YCTAHOBKAMHM, TMPUCYIIUMH LIETOCTHOM CHUCTEME XUMHUYECKOTO
oOpa3zoBaHus;

HAJIMYUE TPABOCO3HAHUS JKOJIOTUYECKOW KYIBTYPHl U CIHOCOOHOCTH CTaBUTh IENU H
CTPOUTH KU3HEHHBIE IIJIAHBI.

JluyHOCTHBIE pe3yNbTaThl OCBOEHHUS MpeaMera «XHUMHS» JIOCTUTAIOTCS B E€IUHCTBE
yueOHOM M BOCHUTATENIbHON JEATETbHOCTH B COOTBETCTBUHM C€ T'yMaHHUCTHYECKUMH,
COIIMOKYJIbTYPHBIMU, JTYXOBHO-HPAaBCTBEHHBIMH IIEHHOCTSIMU M HJ€aJlaMH POCCHICKOTO
rpaXAaHCKOro O0IIecTBa, MPUHATHIMU B OOIIECTBE HOPMaMH M MpaBWJIaMU TOBEICHMUS,
CIIOCOOCTBYIOIUMU TPOIIECCaM CAMOIO3HAHUS, CAMOPA3BUTHSI U HPABCTBEHHOTO CTAaHOBIICHUS
JTUYHOCTH 00yYaIOIIUXCSI.

JIMYHOCTHBIE PE3yNbTaThl OCBOCHUS MpeaMeTa «XHUMHs OTPaKalT CPOPMUPOBAHHOCTH
OMbITa TIO3HABATENIbHOM M NPAKTHUYECKON MEsITeNbHOCTH OO0yJaromMxcs 10 peaau3aluu
MPUHSTHIX B OOIECTBE IICHHOCTEH, B TOM YHCIIE B YaCTH:

1) rpa:kaaHCcKOro BOCIMTAHUSA:

OCO3HaHUS O0YYAIONIMMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00S3aHHOCTEH, YBAKCHHSI K
3aKOHY Y ITPaBOMOPAJIKY;

NPEACTABICHUS O COIMAIBHBIX HOpPMax M MpaBUjaX MEXKIUYHOCTHBIX OTHOIICHUH B
KOJUIEKTHUBE;

TOTOBHOCTU K COBMECTHOUW TBOPYECKOW ACSITEILHOCTH MPU CO3/IaHUU YIEOHBIX MPOCKTOB,
pelieHny yueOHbIX U M03HABATENbHbIX 3a/1a4, BHITOJTHEHUN XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH MMOHUMATh M PUHUMATh MOTHBBI, HAMEPEHHUSI, JIOTUKY U apTyMEHTBI IPYTUX
IIPU aHaJIN3€ Pa3InYHBIX BUIOB yUEOHOMN AESITEIbHOCTH;

2) IaTPHOTHYECKOT0 BOCIIUTAHUS:

LEHHOCTHOTO OTHOILIEHUSI K HCTOPUYECKOMY M HAay4HOMY HACIEAUI0 OTEYECTBEHHOM
XUMUU;

YBa)XEHUsI K MpOIECCy TBOpPUECTBA B 00JACTU TEOPUU M TMPAKTUYECKOTO MPUMEHEHMUS
XUMHUH, OCO3HAHHS TOTO, YTO JOCTM)KCHUS HAYKU €CTh Pe3yibTaT JUIMTEIbHBIX HAOIIOICHU,
KPONOTJIMBBIX IKCIIEPUMEHTAIBHBIX TOUCKOB, TIOCTOSIHHOT'O TPY/1a YYEHBIX U IPAKTUKOB;

WHTEpEca M I[I03HABATEJIbHBIX MOTHBOB B TMOJYYEHUH U TIOCIEAYIOUIEM aHAIIU3E
MH(GOpPMaLIUHU O MEPEIOBBIX JOCTHKEHUAX COBPEMEHHON OTEUECTBEHHOW XUMHUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

HPaBCTBEHHOI'O CO3HAHUS, STHYECKOr0 MOBEICHMUS;



CIIOCOOHOCTH OIICHWBATh CHUTYalldd, CBS3aHHBIE C XHUMUYECKUMHU SBICHUSMHU, U
INPUHUMATh OCO3HAHHBIE PEIIEHUs, OPUEHTUPYSICh HAa MOpPAJIbHO-HPAaBCTBEHHBIE HOPMBI H
LIEHHOCTH;

TOTOBHOCTH OLIEHUBATH CBOE IIOBEJICEHWE W IIOCTYNKHM CBOMX TOBApUILEH C MO3WULHN
HPaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE MOCIEICTBUN 3TUX TTOCTYIIKOB;

4) popMupoBaHUS KYJbTYPbI 310POBbS:

MOHMMAHUS [IEHHOCTEH 3J0pOBOTO M 0e30macHOro oOpasza KHU3HH, HEO0OXOIUMOCTH
OTBETCTBEHHOT'O OTHOIIIEHUSI K COOCTBEHHOMY (DM3HUECKOMY U TICUXUYECKOMY 3/I0POBBIO;

cOONIOACHMS TPaBUJI OE30MACHOTO OOpAIleHUs] ¢ BEHIECTBAMH B OBITY, MMOBCEIHEBHOU
JKU3HU U B TPYAOBOU JEATEIBHOCTH;

MOHWMAHUS [EHHOCTH TPAaBWJI WHAMBUAYAIBHOTO U KOJUICKTUBHOTO O€30MacHOro
MOBEJICHUS B CUTYyalUsIX, YTPOXKAOIINX 3I0POBbIO U )KU3HU JHOJEH;

OCO3HAHHUS TOCIEJICTBUI M HEMPUSATUS BPEIHBIX MPUBBIUEK (YIMOTPEOICHHS alKOTOJs,
HapKOTUKOB, KypEHUs);

5) Tpy10BOro BOoCIUTAHUA:

KOMMYHHUKAaTUBHOM KOMIIETEHTHOCTH B Y4eOHO-HMCCIEIOBATEIbCKONW JESATEIbHOCTH,
0O0IIeCTBEHHO MOJIE3HOM, TBOPUYECKOI U APYruX BUAAX JEATEIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHE B PEIICHHMM NPaKTUYECKHX 3aJa4 COLMAIbHOU
HATPaBIEHHOCTH (B paMKaX CBOETO KJIacCa, MIKOJbI);

MHTEpeca K MPAKTUYECKOMY H3Y4YEHHIO Mpodeccuil pa3nyHOro pona, B TOM YHUCIE Ha
OCHOBE MPUMEHEHUS TPEIMETHBIX 3HAHUN 110 XUMHH;

YBa)KEHUS K TPYAY, JIIOASAM TPYyJa U pe3yJIbTaTaM TPYIOBOH AESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIMBHIYaTbHOW TpPAaeKTOpHH OOpa3oBaHMs,
Oynymeil mpodeccuu U peaan3alnuy cOOCTBEHHBIX XKU3HEHHBIX IJIAHOB C YU4ETOM JIMYHOCTHBIX
MHTEPECOB, CIIOCOOHOCTEN K XUMUH, MHTEPECOB U MOTpEeOHOCTEN 00I1IeCTBa;

6) 9K0JIOrMY€eCKOT0 BOCTUTAHUS:

IKOJIOTMYECKH TIeJIECO00Pa3HOTO OTHOIICHUS K MPUPOJIE, KaK UCTOUYHUKY CYIIECTBOBAHUS
JKU3HU Ha 3eMIie;

MOHMMAHUS TJI00AILHOTO XapaKTepa SKOJOTHYECKUX MPOoOJieM, BIUSHUS YKOHOMUYECKUX
MPOIECCOB Ha COCTOSIHUE TPUPOJAHON U COLIMATILHOM CpEbl;

OCO3HAHUS HEOOXOJUMOCTH HCIIOIH30BAHUS JTOCTHIKEHUN XUMUH ISl PEIICHUST BOTIPOCOB
PalMOHATIBHOTO IPUPOAOIIOIb30BAHNS;

AKTUBHOI'O HENPUATHS JIEUCTBUM, NMPUHOCIIIMX BPEI OKPYXKAKOIIEH NPUPOIHOU Cpene,
YMEHHMsI MPOTHO3UPOBATh HEOIArONPUATHBIE SKOJIOTMYECKHUE IMOCIEACTBUS MPEINPUHUMAEMbIX
JEUCTBUN U NPEJOTBPALLATD UX;

HaJIU4Ms PA3BUTOIO HKOJOTMYECKOTO MBIIUIEHHS, 3KOJOTMYECKOW KYJIbTYpbI, OIbITa
JEATEIbHOCTH  SKOJOTUYECKOW HANpaBICHHOCTH, YMEHHS PYKOBOJCTBOBATbCS HMMH B
MO3HABATEIbHON, KOMMYHUKATUBHON U COLIMAJIbLHOU MPAKTUKE, CIOCOOHOCTH U YMEHUSI aKTUBHO
IPOTHBOCTOSATH HJICOJIOTHH XeMOpOOHH;

7) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

c(OPMHUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKU U OOILIECTBEHHOM MPaKTUKH;

MOHMMAHUSA CHENU(PUKA XHMUU Kak HAyKH, OCO3HaHUsA €€ poiau B (HOPMHUPOBAHHU
PalMOHATILHOTO HAYYHOTO MBIIUICHHUSI, CO3/IaHUHU 1IEIOCTHOTO MPEACTaBIEHUS 00 OKpYXKarolleM
MHUpE KaK O €IUHCTBE MPHUPOJbI M YEJIOBEKa, B MO3HAHUM TMPUPOJHBIX 3aKOHOMEPHOCTEH U
pelIeHny mpobiieM COXpaHEeHUs IPUPOJTHOTO PABHOBECHS;

yOexAEHHOCTH B 0CO00M 3HAYMMOCTH XUMHUHU JII COBPEMEHHOW NMBHIIM3ALNU: B €&
T'YMaHUCTUYECKON HaIPaBJICHHOCTH W BAXKHOW POJIM B CO3JaHUM HOBOW 0a3bl MaTepuaIbHOMN
KYJIBTYPBI, PEIICHHH TI00ATBHBIX MPOOJIEM YCTOHYHBOTO Pa3BUTHUS YEIIOBEYECTBA — CHIPHEBOM,
SHEPreTHYECKOM, THUIIEBOM M HKOJOTHYECKONW O€30MacHOCTH, B Pa3BUTUU MEIUIMHBI,



00eCIeYeHU! YCIIOBHM YCIIEIIHOTO TPYAa U 3KOJIOTMYECKH KOM(POPTHOM KU3HU KaXKJIOTO YJeHa
00111eCTBa;

€CTECTBEHHO-HAyYHOH TIPAaMOTHOCTH: IIOHMMaHHUS CYIIHOCTHM METOJOB IIO3HAHMS,
UCIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, COCOOHOCTH HMCIIOJIb30BaTh MOJIy4aeMble 3HAHUS IS
aHanmu3a U OOBSCHEHMS SIBICHHI OKPYXKAIOIIEr0 MHUpa M MPOUCXOIAMIMX B HEM H3MEHEHHH,
YMEHUs AeaaTh 000CHOBAaHHbIE 3aKIFOUEHHS HA OCHOBE HayYHBIX (DAKTOB U MMEIOLIUXCS JaHHBIX
C LIEJIBIO MTOJIYYEHHUS JOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTH CAMOCTOSITENILHO UCIOJIb30BATh XMMUYECKHE 3HAHUSA Ul peleHHs TpolieM
B PEAJIbHBIX )KU3HEHHBIX CUTYAIUIX;

UHTEpeca K MO3HAHUIO U UCCIIE0BATENIbCKOM NeATEIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HENpPEphIBHOMY OOpa30BaHMIO M CamMOOOpa30BaHUIO, K
aKTUBHOMY IIOJIyYEHHIO HOBBIX 3HaHMM IO XHUMHMHM B COOTBETCTBUM C IKHU3HCHHBIMU
NOTPEOHOCTAMU;

WHTEpeCa K OCOOCHHOCTSIM Tpyla B pPa3IU4HBIX cdepax mnpodeccrnoHambHON
JESATENBHOCTH.

METAIIPEAMETHBIE PE3YJIbTATbBI

MetanpeameTHble pe3ynbTaThl OCBOCHUSA y4deOHOro mnpeamera «XUMHS» Ha YpOBHE
CpeaHero o0mero 00pa3oBaHus BKIIIOYAIOT:

3HaYuMble U1l (OPMUPOBAHUS MHPOBO33pEHUS OOYHYAIOIIMXCS MEXIUCUUIUITMHAPHBIC
(MeXTmpenMeTHbIE) 00LIeHayYHbIe TOHATHUS, OTPAXKAIOIINE IEJTOCTHOCTh HAYYHON KapTUHBI MUpa
U crieru(uKy METOJIOB IO3HAHMUSI, UCIIOIb3yEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIEeCTBO,
DHEprus, SIBICHUE, MPOIECC, CUCTEMa, HAYYHBIN (DaKT, MPHUHIIUI, THIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOpHs, UCCIIeI0BaHUE, HaOII0IeHNEe, U3MEPEHUE, IKCIIEPUMEHT U JIPYTHE);

YHHUBEPCAJIbHBIE yueOHbIe JEUCTBUS (mo3HaBaTeIbHBIE, KOMMYHUKATUBHBIE,
perynsTuBHBIC), oOecrneunBarone (GopMuUpoBaHHEe (YHKIMOHATBLHOW TPAaMOTHOCTH |
COLMAJIBHOM KOMIIETEHIIMH 00y4aromuxcs;

CIOCOOHOCTh ~ OOYy4aloOIIMXCS ~ HMCMHOJb30BaTh  OCBOEHHBIE  MEXIUCIHILUIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHHMS W YHUBEpCAIbHbIE y4yeOHble ACWCTBUS B I03HABATEIbHOW H
COIMAJIBHOM MPAKTHUKE.

MertamnpeMeTHbIe pe3yNbTaThl OTPAKAIOT OBJIAZCHUE YHHUBEPCAIHHBIMH y4EOHBIMU
MO03HABATEIbHBIMU, KOMMYHUKAaTUBHBIMH U PETYJIATUBHBIMU JIEHCTBUSMU.

OBj1aeHNe YHHBEPCAJIbHBIMH YU4eOHBIMH MO3HABATEIbHBIMH 1€ CTBUSIMU:

1) 6a30Bble JJOorMYecKue AeCTBUS:

CaMOCTOSITENILHO (OPMYJIUPOBATh W aKTyaJIM3MpPOBATH MpoOJieMy, BCECTOPOHHE e&
paccMmaTpuBarth;

ONnpeaACIsAITb HCIU ACATCIBHOCTH, 3aJiaBasi MNapaMCTPbl U KPUTCPUU HUX HOOCTHIKCHUA,
COOTHOCHUTD Pe3yJIbTaThl ACSITEILHOCTH C TIOCTABJICHHBIMU LIEJISIMU;

HCIIOJI30BAaTh IIPpU OCBOCHHUU 3HAHUHU HpI/IéMBI JIOTUYCCKOI'0O MBIIIJICHHUSA — BBIACIATH
XapaKTepHble TpPU3HAKK TOHATHM W YCTaHaBIMBAaThb WX B3aUMOCBS3b, HCIIOJIB30BATh
COOTBCTCTBYIOIINEC MMOHATHA IJIA OG’bHCHGHI/IH OTACIJIIBbHBIX q)aKTOB n HBHGHHﬁ;

BbIOMpATh OCHOBAHMS M KPUTEPUHU JUI KJIacCU(UKALUY BEUIECTB U XUMHUUECKHUX PEaKIIHii;

YCTaHAaBJIMBATh NPUYHNHHO-CJICACTBCHHLIC CBA3U MCKAY U3YUACMbIMU SABJICHUAMMU,

CTPOUTH JIOTUYECKUE pACCYKIEHUs (MHIYKTUBHBIC, JIENyKTUBHbBIE, [0 AaHAJIOTUH),
BBIABIISITH 3aKOHOMEPHOCTH U TPOTUBOPEUHUS B PacCMaTPUBAEMBIX SBICHHSX, (HOPMYIHPOBATH
BBIBOJIbI U 3aKJIFOUEHHUS;

MMPUMCHATH B INPOUCCCC IMO3HAHHA, UCIIOJIBb3YCMBIC B XUMUHU CUMBOJIMYCCKUC (3H3.KOBBIC)
MOJIEJH, TPe0OPa30BbIBATH MOJIETIbHBIE IPEICTABICHNUS — XUMUYECKUH 3HAK (CUMBOJI) 3JI€MEHTA,
XUMHU4eckass ¢GopMyna, YypaBHEHHE XHMMHUYECKOH peakuuu — TpU pPelIeHHH Y4eOHBIX
MO3HABATENbHBIX M MPAKTUYECKUX 3ajad, MPUMEHSTh Ha3BaHHBIE MOJENbHbIE MPEICTaBICHUS
AJId BBISIBJICHUSA XaPAaKTCPHBIX IMPU3HAKOB U3YyYaCMbIX BCIICCTB U XUMHUUCCKHUX peaKuHﬁ.



2) 0a3oBbIe HCCIeA0BaTEIbCKUE IeliCTBHS:

BJIa/IETh OCHOBAMHU METO/I0OB HAYYHOI'O TTO3HAHUS BEILIECTB U XUMHUYECKUX PEaKIUit;

dopMynupoBaTh LETM U 3aJauyd  HMCCIEJOBAHHUSA, HCIIOIB30BaTh IIOCTABJICHHBIE U
CaMOCTOSITENIbHO C(OPMYIMPOBAHHBIE BOIPOCHl B KaUE€CTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
11 (POPMHUPOBAHUS THITOTE3HI 110 MPOBEPKE MPABUIIBHOCTH BBICKAa3bIBAEMbIX CYXICHUH;

BJIa/IeTh HAaBBIKAMU CAMOCTOSITEIBHOTO IUIAHUPOBAHUS M TPOBEIACHHUS YYEHUYECKHX
HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUSI HAOIIOAATH 32 XOJOM IpOIecca, CaMOCTOSTEILHO
IPOTHO3UPOBATh €ro pe3yibTaT, (OopMyIUpoBaTh OOOOIIEHUS U BBIBOABI OTHOCHTEIHHO
JIOCTOBEPHOCTH PE3yJIbTaTOB MCCIIEJOBAHUS, COCTABIATH OOOCHOBAHHBIA OTUET O MPOAEIAHHOM
pabore;

npuoOpeTaTh ONBIT YYCHHUYECKOW MCCIIEOBATEIbCKOM U MPOEKTHOM JesITeIbHOCTH,
MPOSBISATH CHOCOOHOCTP M TOTOBHOCTh K CaMOCTOSITEIbHOMY IIOMCKY METOIOB peIleHuUs
NPaKTUYECKHX 3a/1a4, IPUMEHEHUIO PA3JIMYHBIX METO/IOB ITO3HAHMS.

3) pabora ¢ undgopmanmueii:

OpUEHTUPOBAThCS B PA3IUYHBIX HCTOYHUKAX wuHpopManmu (HAyYHO-TIOMYJISIpHAs
JauTepaTypa XHMHYECKOrO COJAEp)KaHMs, CIpaBOYHble Tmocobus, pecypcbl HWHTepHera),
AHATM3UPOBATh HH(MOPMAIIMIO PA3IUYHBIX BUIOB U (OpPM TPENCTABICHUS, KPUTHUUYECKU
OLICHUBATh €€ JOCTOBEPHOCTh U HEMPOTUBOPEUUBOCTH;

¢dbopMynHupoBaTh 3ampoChl M NPUMEHATH DPA3IUYHBIE METOABI TPU TOUCKE M OTOOpe
uH(pOopMalii, HEOOXOAUMOM /1JIs1 BBITIOJHEHUS YUeOHBIX 3a7a4 ONpeAeaEHHOrO TUIIA;

nproOpeTaTh ONBIT MCIOIB30BaHHUS MH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUI U
Pa3IUYHBIX TIOMCKOBBIX CHCTEM;

CaMOCTOSITENIFHO BBHIOMPATh ONTHUMAIbHYIO (OPMY MpPEACTaBICHUS HH(OPMAIMH (CXEMBI,
rpaduKH, TUarpaMmbl, TAOJHIIBI, PUCYHKH U IPYTHE);

UCIOJIb30BaTh HAYYHBIA S3bIK B KadeCcTBE CpEACTBAa NpU paboTe C XUMHYECKOU
nH(popMmarend: MPUMEHATh MEXKIpeAMEeTHbIe ((pu3nyeckne MW MaTeMaTHYeCKHe) 3HaKh U
CHUMBOJIBI, (hopMyIibl, aOOpeBUATYpbI, HOMEHKIIATYPY;

HCIIOJIb30BaTh U MPeoOpa30BhIBATh 3HAKOBO-CUMBOJIMYECKUE CPEACTBA HATISITHOCTH.

OBiajeHne YHHBEPCATbHBIMH KOMMYHHUKATHBHBIMH € CTBUSIMU:

3aJaBaTh BOMPOCHI MO CYIIECTBY OOCYKJaeMOW TEMBI B XOJi¢ JHAJIOTa W/WIHN TUCKYCCHH,
BBICKa3bIBaTh HJE€H, (OPMYIUPOBATH CBOU TMPEIJIOKEHUS OTHOCUTEIBHO BBITOJHEHUS
MPEI0KEHHOM 3a/1auu;

BBICTYIIaTh C INPE3EHTALMEl Pe3yJabTaTOB IO3HABATEIbHOM AESTENBHOCTH, MOITYYEHHBIX
CaMOCTOSITEIbHO WJIM COBMECTHO CO CBEPCTHUKAMH TIPU BBIIOJIHEHUH XUMHYECKOIO
IKCIEPUMEHTA, NPAKTUYECKOM paboThl MO HCCICAOBAHUIO CBOWCTB H3YyYaeMbIX BEIECTB,
peanuzanuu y4yeOHOro mnpoekTa U (OopMynHpoBaTh BBIBOJABI MO pe3yjibTaTaM MPOBEAEHHBIX
UCCIIEIOBaHM TyTEM COTIIaCOBAHMS MO3UIIHIA B X01€ 00CYX/IEHUS 1 0OMEHA MHEHUSIMH.

OBiageHne YHHBePCAJIbHBIMH PeryJ/siTUBHBIMU /1eiiCTBUAMM:

CaMOCTOSITENIBHO IIJIAHUPOBaTh M OCYIIECTBISATH CBOIO ITO3HABATEIbHYIO IESTEIBHOCTD,
onpezenss e€ Uenu U 3a/add, KOHTPOJUPOBATh U MO Mepe HEOOXOAMMOCTH KOPPEKTUPOBATH
IpeUiaraéMblii arOpUTM JIEHCTBUN TpU BBHIOJHEHUM YYEOHBIX M HMCCIEIOBATENbCKUX 3a/1ad,
BBIOMpAaTh Hanbosiee Ah(HEKTUBHBIN CIOCOO UX pEIICHUs C YIETOM TOJYYCHHUSI HOBBIX 3HAHUH O
BEIIECTBAX U XUMUYECKUX PEAKIIMSIX;

OCYIIECTBIISITh CAMOKOHTPOJIb CBOEHM JIEATENbHOCTH Ha OCHOBE caMoOaHaln3a W
CaMOOLIEHKH.

INPEJIMETHBIE PE3YJIBTATHBI
10 KUIACC

[IpenmeTHbIe pe3ysbTaThl OCBOEHUS Kypca «OpraHudeckasl XUuMUs» OTPaKaroT:



c(OPMUPOBAHHOCTh TMPEACTABICHUN O XHUMHYECKOW COCTABISIOIIEH €CTECTBEHHO-
HAayYyHOW KapTHUHBI MHpa, POJM XHMMHUU B TO3HAHUU SIBICHUW NOPUPOIBI, B (POPMUPOBAHUU
MBIIUICHUST U KYJAbTYpPhl JHYHOCTH, €€ (DYHKIMOHAIHLHOW TPaMOTHOCTH, HEOOXOIUMOW st
pelIeHHs MPaKTUYEeCKHX 3aJad U DSKOJOTMYECKH OOOCHOBAaHHOTO OTHOUIEHHS K CBOEMY
3I0POBBIO U MIPUPOJHOM Ccpeie;

BJIQJICHUE CHUCTEMOW XUMHUYECKMX 3HAHHM, KOTOpas BKJIIOYAET: OCHOBOIIOJIAraroline
MOHSTHS (XUMUYECKUH AIIEMEHT, aTOM, DJIEKTPOHHAsT 000JI0UKa aToMa, MOJIEKYJIa, BAIEHTHOCTb,
JNEKTPOOTPHUIIATENILHOCTh, XHMHUYECKas CBfA3b, CTPYKTypHass Qopmyna (pa3BépHyTas u
COKpaliéHHasl), MOJIb, MOJSpHAas Macca, MOJIAPHBIA 00BEM, YIJIEpOIHBIA  CKEJeT,
GbyHKIIMOHATIbHAS TpyMNa, paguKai, H30Mepus, W30Mepbl, TOMOJIOTMUECKUN psi, TOMOJIOTH,
YTJIEBOJOPOAbI, KUCIOPOA U a30TCOJAEpKAIINE COCAMHEHUsI, MOHOMED, MOJUMEP, CTPYKTYPHOE
3BEHO, BEICOKOMOJIEKYJISIPHbIE COSAMHEHHUS]); TEOPUU U 3aKOHBI (TEOPHsI CTPOCHUS OPraHUYECKUX
BemectB A. M. byTiepoBa, 3aKkOH COXpaHEHHSI MAacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN SI3bIK XMMHUHU; MHPOBO33PEHUECKHE 3HAHUS, JIeXKAIIUe B OCHOBE MOHUMAaHUS
MPUYUHHOCTA ¥ CUCTEMHOCTH XUMHUYECKHX SIBICHUN, (PAKTOJOTUIECKUE CBEJICHUS O CBOMCTBAX,
cocTaBe, IOJy4YeHUHU U 0€30MaCHOM MCIOJIb30BAHNN BaXKHEHIIINX OPraHUYeCKUX BELIECTB B OBITY
Y TIPAaKTHUYECKOH IeATETbHOCTH YEIOBEKa,

c(OpMHUPOBAHHOCTh YMEHUH BBISBIATH XapaKTepHbIC MPU3HAKU MOHATUH, YCTaHABIMBAThH
UX B3aUMOCBSI3b, UCIIOJIB30BaTh COOTBETCTBYIOIIUE TIOHATHUS MIPH OMTUCAHUH COCTaBa, CTPOCHUS U
MPEBPAILICHUI OPraHUYECKUX COCTMHEHUN;

c(OpPMHUPOBAHHOCTh YMEHHI HCIOJB30BaTh XUMHUYECKYIO CHUMBOJIUKY JIJISI COCTABIICHUS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTON, COKpanIéHHON) (popMysT OpraHM4eCcKUX BEIIECTB
U YpaBHEHUU XUMUYECKUX PEAKIH, U3TOTABIMBATH MOJEINA MOJEKYJI OPraHUYECKHX BEIIECCTB
JUTSL WJUTFOCTPALIUU MX XUMUYECKOTO U MMPOCTPAHCTBEHHOT'O CTPOCHMUS;

c(OpMHUPOBAHHOCTh YMEHUH YCTaHABIMBATH MPUHAICKHOCTh U3YUEHHBIX OPTaHUYECKUX
BEIIECTB M0 HX COCTaBy W CTPOEHHUIO K ONpeAeNEHHOMY KIAcCy/TpyIme COelnHEHUN
(YrmeBomopoabl, KHCIOPOA H  a30TCOACpXKAIIUE COCNUHEHHUS, BBICOKOMOJICKYJISPHBIE
COEJMHEHUs), JdaBaTh MM Ha3BaHHs Mo cucremarmueckoir HomeHkmarype (IUPAC), a Taxxke
MPUBOJUTH TPUBUAIBHBIC HA3BaHHS OTACIHHBIX OPraHUYECKHX BEIIECTB (ITUJICH, MPOIUIICH,
alleTUJICH, STWICHIJIUKOJb, TJIUUEpPUH, (eHo, (opMaibAeTui, aleTaabAerui, MypaBbUHas
KHCITIOTa, YKCYCHasl KHCIIOTa, OJICMHOBAs KHUCIIOTa, CTEApUHOBAs KHUCIIOTA, TIOK03a, (PYKTO3a,
Kpaxmall, [eJUTI0JI03a, TIUIUH);

c(OpPMUPOBAHHOCTh YMEHHSI OMPEACNSATh BHUJIbI XHUMHUYECKON CBS3M B OPraHUYECKUX
COCTMHECHUSX (OJUHAPHBIC U KPATHEIC),

c(OpPMUPOBAHHOCTh YMEHHS TPHUMEHSTH TOJOKEHUS TEOPUU CTPOCHHUS OPTraHUYECKUX
BemectB A. M. bytiepoBa aiis 0OBSICHEHHS 3aBUCHMOCTH CBOMCTB BEIISCTB OT MX COCTaBa U
CTPOEHHUSI; 3aKOH COXPAHEHMS MacChl BEILIECTB;

c(OpMHUPOBAHHOCTh YMEHHI XapaKTepu30BaThb COCTaB, CTpOEHHE, (GUINYECKUE U
XUMHUYECKHE CBOWCTBA THUITMYHBIX MPEICTABUTENCH PA3TUYHBIX KJIACCOB OPraHUYECKUX BEIICCTB
(Metan, 2TaH, STWICH, TPOMWICH, areTwieH, Oyramuen-1,3, merwiOyraauen-1,3, OeHzou,
METaHOJ, dTaHOJ, dTHJICHTJIUKOIb, TJIMIEPHH, (EHON, alleTalbIeIHI, MypaBbUHAs U yKCyCHas
KHUCIOTBI, TJIOKO3a, Kpaxmal, NeJIioi03a, aMHHOYKCYCHas KHCIIOTa), WJUIIOCTPUPOBATH
TeHETHUYECKYIO CBSI3b MEXKIy HUMU YPaBHEHUSMH COOTBETCTBYIOIIMX XMUMHUYECKUX PEaKIHid C
HCIIOJIb30BAaHUEM CTPYKTYPHBIX GOPMYIT;

c(OPMHUPOBAHHOCTh YMEHHUS XapaKTepPU30BaTh MCTOYHUKH YTIEBOIOPOIHOTO CHIPhS
(HedTh, MPUPOAHBIA Ta3, Yrojib), CHOCOOBI UX TEPEPadOTKH M TMPAKTHUECKOE MPUMEHEHUE
IPOAYKTOB NEPepadOTKH;

c(OpMHUPOBAHHOCTh YMEHUU MPOBOJUTH BBIYUCICHUSA [0 XMMHYECKUM YpaBHEHUSAM
(Macchl, 00bE€Ma, KONMMYECTBA HMCXOJHOTO BEIIECTBA WM MPOAYKTAa PEAKIMU IO HU3BECTHBIM
Macce, 00bEMY, KOJTMYECTBY OJJHOTO U3 UCXOJIHBIX BEIIECTB WU MPOAYKTOB PEAKIINN);



c(hOpMHUPOBAHHOCTh YMEHHI BIa/IETh CHCTEMOU 3HaHUN 00 OCHOBHBIX METOJaX HAYYHOTO
MO3HAHUS, HCIONb3YEMbIX B XHMHUU MpPH M3YyYEHUH BEIIECTB M XUMUYECKUX SIBICHUMN
(HabmofieHne, W3MEpeHHe, OHKCIEPUMEHT, MOJAEIHPOBAHUE), HCIOJb30BATh CHCTEMHBIC
XUMHUYECKHE 3HAHUS JIJIsl IPUHATHUS PELICHUH B KOHKPETHBIX )KM3HEHHBIX CUTYalUsIX, CBSI3aHHBIX
C BELIECTBAMHU U UX IPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHUH COONIOAAThH MPaBUJIA MOJL30BAHUS XUMHUYECKOW TOCYAOU M
71a00paTOpPHBIM 000PYZAOBAaHUEM, A TAK)XKE MPaBHIa OOPAIICHHUS C BEIIECTBAMH B COOTBETCTBUH C
MHCTPYKUHUSMU MO BBITOJHEHUIO JTA00PAaTOPHBIX XUMUUYECKUX OIBITOB;

c(OpPMUPOBAHHOCTh YMEHUH TIAHUPOBATH W BBIIOJHATh XHUMHYECKHNA HSKCIICPUMEHT
(mpeBpallleHus OpraHUYEeCKUX BEIECTB MPH HarpeBaHUU, MOJyYEHUE ATHIEHA U U3YUYEHHE €ro
CBOWMCTB, KAaueCTBEHHBIC pEAKIIMH OpPraHMYEeCKHX BEIIECTB, JCHATypalus OEIKOB TpHu
HarpeBaHuM, I[BETHbIE PEaKI[MU OETKOB) B COOTBETCTBUU C MpPaBUJIAMHU TEXHHUKH 0€30MacHOCTU
npu OoOpalleHUuu ¢ BEIIeCTBAMHU U JIA0OPATOPHBIM O0OPYIOBAHUEM, MPEICTABIATH PE3YIbTAThI
XUMHYECKOT0 SKCIepuMeHTa B (opMe 3alucu YpaBHEHHMH COOTBETCTBYIOLIMX peakUuil Hu
(dbopMyITUpPOBaTH BEIBOJIBI HA OCHOBE ATHX PE3yIbTaTOB;

c(OpMUPOBAHHOCTh YMEHHUI KPUTHUYECKH aHaJIM3UPOBATh XHMMHUYECKYIO HH(OpMalHuio,
MOJTy4aeMyI0 M3 Pa3HBIX HCTOYHHUKOB (CPECTBA MaccoBOl nH(popmaiuu, IHTepHeT U Apyrux);

c(hOpMUPOBAHHOCTh YMEHUU COOJIIOJATh TMpaBUiia JKOJOTHYECKH IIEIeCO00pa3HOTO
MOBEICHUS B OBITY M TPYAOBOHM NEATEIHHOCTH B IEISIX COXPAHEHHSI CBOETO 3I0POBbS U
OKpY>Karollel MpUPOHOM Cpebl, OCO3HABATh OMACHOCTh BO3JCHCTBHUSI HA KWBBIE OPraHU3MBI
ONpeNIeIEHHBIX OpPraHMYEeCKUX BeIleCTB, MoHMMas cMbica mokazatens [IJIK, mnosicHsaTe Ha
npuMepax crnocoObl YMEHBIICHUS U MPEJOTBPAIICHUS] UX BPEIHOrO BO3JIEHCTBUS Ha OpraHU3M
YEJI0BEKa;

JUIsi 00y4YarolIUXCsl ¢ OrPaHUYCHHBIMU BO3MOXKHOCTSIMHU 37I0POBbSI: YMEHHUE MPUMEHSThH
3HaHUS 00 OCHOBHBIX JIOCTYITHBIX METOAAX MO3HAHMSI BEIIECTB M XUMUYIECKUX SIBIICHUM;

JUISL  CIIENBIX W CIIA0OBUAIIMX OOYYarONIMXCs: YMEHHE WCIIONIb30BaTh pelibedHO-
TOUYCUHYIO cucTeMy oO0o3HadeHuit JI. bpaiins muis 3anucu XuMu4yeckux GopMyIL.

11 KUIIACC

[IpenmetHbie pe3yabTaThl OCBOeHHS Kypca «OOmias W HeopraHuyecKas XUMUs
OTpaXkaroT:

c(OPMUPOBAHHOCTh TPEICTABICHUN: O XHUMHUYECKOM COCTABJISIONICH €CTeCTBEHHO-
Hay4YHOH KapTHHBI MHUpA, POJIM XHMHUHU B IIO3HAHUM SIBICHUH NPHUPOIbI, B (HOPMUPOBAHUU
MBIIUICHUSI U KYJIbTYpBl JIMYHOCTH, €€ (PYHKIMOHAIBHOM IPaMOTHOCTH, HEOOXOIUMOM IUis
pelIeHus] MPAKTMYECKUX 3a4ad W DKOJIOIMYECKHM OOOCHOBAaHHOIO OTHOIIEHUS K CBOEMY
3I0POBBIO U IIPUPOJHOM Cpene;

BIAJICHNE CUCTEMOM XUMHUYECKMX 3HAHMM, KOTOpas BKJIKYAET: OCHOBOIIOJIArarolIye
NOHATHS (XMMUYECKHUI 3JIEMEHT, aTOM, U30TOII, S-, P-, 0- 3JIEeKTPOHHBIE OPOUTAIN aTOMOB, HOH,
MOJIEKYyJa, MOJb, MOJSIPHBIH OO0BEM, BaJEHTHOCTb, JJIEKTPOOTPHULATEIBHOCTb, CTEIEHb
OKHUCIJIEHHS, XUMHMYECKas CBs3b (KOBaJCHTHAas, WOHHAs, METaJNINYecKasi, BOJOPOAHAA),
KPUCTAJZIMYECKAsT  PEINETKA, THUIBI XMUMHWYECKHX  pEakUud, pacTBOp,  DIJIEKTPOJIUTHI,
HEIJIEKTPOJIUTBI, JICKTPOIUTUYECKAs JUCCOLUALHNS, OKUCIUTENb, BOCCTAHOBUTENb, CKOPOCTH
XMMHYECKON  peakluM, XHMHUYECKOE pPABHOBECHE); TEOpPUHM U 3aKOHBl  (TeopHus
NIEKTPOJIUTUYECKON Jauccouuanuu, nepuogudeckuid 3akoH JI. M. Menneneesa, 3akoH
COXPAaHEHHs MacChl BEHIECTB, 3aKOH COXPAHEHMs W IMPEBPALICHUS JHEPrHUU IPH XUMUYECKUX
peakuusax), 3aKOHOMEPHOCTH, CHUMBOJMYECKUI S3bIK XUMHH, MHPOBO33PEHUECKHE 3HAHMUS,
JeKalkMe B OCHOBE ITOHMMAaHHMs IPUYUHHOCTH M CHCTEMHOCTH XHMHYECKUX SIBICHH,
(aKTOJIOTHUECKUE CBEICHHS O CBOMCTBAX, COCTaBE, MOJYYEHUH M 0€30MacCHOM HCIOJIb30BAaHUU
BO)XKHEHIINX HEOPIraHUYECKHUX BEILECTB B OBITY U MPAKTUUECKOM JESTEIbHOCTH YETIOBEKA;



c(OPMHPOBAHHOCTh YMEHUI BBISABIATH XapaKTEPHbIC MIPU3HAKHU MOHIATUH, yCTaHABINBATh
UX B3aMMOCBA3b, HUCIIOJIB30BATh COOTBETCTBYIOIIME MOHATUSA MPU ONMMCAHUM HEOPraHUYECKHX
BEILECTB U UX IIPEBPALLECHU;

c(OpMHUPOBAHHOCTh YMEHHIl HCIOJB30BaTh XMMHUYECKYIO CHUMBOJIMKY JIJISI COCTABIICHUS
¢dopMyT BeIIECTB M ypaBHEHMH XHMHUYECKHUX PEAKIMHA, CHUCTEMAaTHYECKYyI0 HOMEHKIIATypy
(IUPAC) u TpuBHMaidbHBIC Ha3BaHHS OTMACIBHBIX HEOPTaHHYECKHUX BellecTB (yrapHblid ras,
YIJIEKUCHIBIA Ta3, aMMHUaK, TaméHas U3BECTb, HETall€Has W3BECTb, NUTHEBAs COJA, NMHUPUT U
JpyrHe);

c(OPMHPOBAHHOCTh YMEHUH ONPEEIATh BAIGHTHOCTD U CTETIEHb OKHCICHUS XMMHYECKHX
3JIEMEHTOB B COEIMHEHUSX Pa3IMYHOrO COCTaBa, BUJl XMMHUECKOH CBSI3M (KOBaJCHTHAsI, HOHHAs,
METaJIJIMYECKasl, BOJOPOAHAs) B COCAUHEHMSAX, TUIl KPUCTAINIMYECKOW PEMIETKHM KOHKPETHOIO
BellecTBa (aTOMHasi, MOJEKYJspHas, MOHHAs, METaJUIMYecKas), XapakTep Cpelbl B BOJHBIX
pacTBOpax HEOPraHMYECKUX COEIUHEHU;

c(hOpMHUPOBAHHOCTh YMEHUN yCTaHABIMBATh MPUHAIEKHOCTh HEOPraHUYECKUX BEIIECTB
IO UX COCTaBY K ONpeAeNEHHOMY KJIACCy/TpyIIe COSUHEHNH (TIPOCThIEe BEIIECTBA — METAJLIBI U
HEMEeTaJlJIbl, OKCH/IbI, OCHOBAHHUSI, KUCIIOTHI, aM(POTEpHbIE TUAPOKCUIBI, COJIH);

c(OPMHPOBAHHOCTh YMEHHH pPAaCKphIBaTh CMBICT mepuoandeckoro 3akona J[. W.
MenneneeBa W JEMOHCTPUPOBAaTH €r0  CHUCTEMaTHU3UPYIOLIYIO, OOBSCHUTEIBbHYIO U
IPOTHOCTUYECKYIO (DYHKIIUY;

c(OpMUPOBAHHOCTh ~ YMEHHMI  XapaKTepu30BaThb d3JEKTPOHHOE CTPOCHHE aTOMOB
XUMHUUYECKHX 1eMeHTOB 1—4 nepuonos [lepuonuueckoii cucTeMbl XUMHUECKUX 3i1eMeHTOoB []. U.
MenzeneeBa, HCHONB3YS TMOHITHUS «S-, P-, O-3JEKTPOHHBIC OPOUTAIHY, «IHEPreTHUCCKUEC
YPOBHM», OOBSACHATH 3aKOHOMEPHOCTH HM3MEHEHHUS CBOWCTB XHMMHYECKHX 3JEMEHTOB M HX
COEMHEHUH Mo nepruoaaM U rpynnam [lepuoauyueckoil cucTeMbl XUMUYECKHX AeMeHToB [, U.
Menneneena;

c(hOpMUPOBAHHOCTh YMEHHUM XapakTepU30BaTh (OMHUCHIBaTH) OOIIME XUMHYECKHE
CBOMCTBAa HEOPraHWYECKUX BELIECTB pa3JIMYHBIX KJIACCOB, IOATBEPXKAATH CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEXKJAYy HEOPraHMYECKMMH BEIIeCTBAMU C IIOMOIIBIO ypaBHEHMIA
COOTBETCTBYIOIUX XUMUYECKUX PEAKU;

c(OpMUPOBAHHOCTh YMEHUS KJIAaCCU(PUIMPOBATH XUMUYECKHE PEAKIUU MO0 PA3IUYHBIM
OpU3HakaM (YUCIy W COCTaBy pEarupyrolx BeIIECTB, TEIUIOBOMY 3((deKTy peaxiuH,
M3MEHEHUIO CTENEHEH OKUCICHUS 3JIEMEHTOB, 00PaTUMOCTH peaKklii, YIaCTHIO KaTaln3aTopa);

c(OPMHPOBAHHOCTh YMEHHUH COCTABIISATh YPaBHEHUS PEAKIMNA Pa3IHMUHBIX TUIIOB, ITOJIHBIC
U COKpAallEHHbIE YpaBHEHUS peaklUi MOHHOTO OOMEHAa, YyUWUThIBasl YCIOBUS, IPU KOTOPHIX 3TH
peakuuy UAYT 10 KOHIIA;

c(OpMUPOBAHHOCTh YMEHUN MPOBOAMUTH PEAKIUHU, MOATBEPKIAIONINE KauyeCTBEHHBIN
COCTaB pAa3IMYHBIX HEOPraHWYECKUX BEUIECTB, pAacCHO3HABaThb ONBITHBIM IIyTEM HOHBI,
MIPUCYTCTBYIOIIKE B BOJHBIX PaCTBOpPaX HEOPTAaHMYECKUX BEILIECTB;

c(OPMHPOBAHHOCTh YMEHUH PACKpPhIBaTh CYITHOCTh OKHCIUTEIbHO-BOCCTAHOBHUTEIBHBIX
peakuuii IoCpeICTBOM COCTaBJICHHS 3JIEKTPOHHOr0 OanaHca ITUX PeaKIuii;

c(OPMHPOBAHHOCTh YMEHHUH OOBSICHATH 3aBUCUMOCTb CKOPOCTH XMMHUYECKOH PEaKIH OT
pa3nUYHBIX (AKTOPOB; XapaKTep CMEIIEHUS XMMHUYECKOTO DPABHOBECHS B 3aBUCUMOCTH OT
BHeIHero Bozneiicteus (mpunuun Jle Hlarense);

c(OpMUPOBAHHOCTh YMEHHH XapaKTepu30BaTh XHUMHUYECKHE IIPOLECCHI, JIeKallhue B
OCHOBE MPOMBIIIUIEHHOTO MOJYYeHHUs CEPHOM KHCIOTHI, aMMHaKa, a TakKe COPMHPOBAHHOCTH
IpeCTaBlIeHU 00 OOIMMX HAyYHBIX MPHUHIMIAX U IKOJOTUYECKUX MpoOIeMax XUMHYECKOIOo
IIPOU3BO/ICTBA;

c(OpMHUPOBAHHOCTh YMEHUW MPOBOAUTH BBIYMCIEHUS C UCIOJIb30BAaHUEM IOHSTHUS
«MaccoBasi JI0Jsl BEIIECTBAa B PacTBOpE», OOBEMHBIX OTHOLICHWN Ta30B IMPH XUMHUYECKUX
peakuusax, Macchl BellecTBa WM 00bEMa ra3zoB MO U3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce



Wi 00bEMY OJTHOTO M3 YYaCTBYIOIIMX B PEAKIUHM BEIIECTB, TEIUIOBOrO 3(PQeKTa peakuuu Ha
OCHOBE 3aKOHOB COXPAaHEHUSI MacChl BEIIECTB, IPEBPALICHUS U COXPAHEHHS SHEPTUH;

c(OPMHPOBAHHOCTh YMEHHMI COOJIOAATH MpaBHiia MOJIb30BAHUS XUMHUYECKOW MOCYAOH U
1abopaTOPHBIM 000PYIOBAaHKMEM, a TAK)KE MPaBHUJIa OOPAIICHUS C BEIIECTBAMH B COOTBETCTBUH C
WHCTPYKIUSMU IO BBITTOIHEHUIO JTA00PATOPHBIX XUMHUYECKUX OIMBITOB;

c(OpMHUPOBAHHOCTh YMEHUHM IJIAHUPOBATH U BBIIOJHATh XUMHUYECKUHA HKCIIEPUMEHT
(paznmokeHUE TEPOKCHIA BOAOPOAA B MPHCYTCTBUM KaTaiM3aTopa, OMPEIEICHHE CPEIbl
pPacTBOPOB BEILIECTB C MOMOIIBI0 YHUBEPCATHLHOTO WHIUKATOPA, BIUSHUE PA3IUYHBIX (PAKTOPOB
Ha CKOPOCTh XHMHYECKOW PEaKIMH, peaklud HMOHHOTO OOMEHa, KAa4eCTBEHHBIC pPEaKInHu Ha
cynb(ar-, kKapOoHaT- U XJIOPUI-aHUOHBI, HA KATHOH aMMOHMS, pPelleHHEe 3KCIePUMEHTAIbHbIX
3amady mo temaM «Mertamib»y U «HemeTamnel») B COOTBETCTBHH C MpaBWIAMU TEXHUKH
06e30macHOCTH TIpH OOpaIICHUH C BEIIECTBAMH U J1a00paTOPHBIM 000pYyI0BaHUEM, MPEICTABISATh
pe3yNbTaThl XHUMHUYECKOTO JKCIEPUMEHTa B (opMe 3amucu YpaBHEHUN COOTBETCTBYIOIINX
peakuuii 1 GopMyIUPOBATH BBIBOJIBI HA OCHOBE 3THX PE3YyJIbTAaTOB;

c(OpPMUPOBAHHOCTh YMEHHUIH KPUTHYECKH aHAIM3UPOBATh XMMHUYECKYHO) HH(OpMaIHIo,
MOJIyYaeMyI0 M3 pa3HbIX HCTOYHUKOB (CpeAcTBa MacCOBOM KOMMYHHKanuu, MHTepHEeT u
APYTHX);

c(hOpMUPOBAHHOCTh YMEHUU COOJIIOMATh TMpaBUiia JKOJOTHYECKH IIEIeCO00pa3HOTo
MOBECHUS B OBITY M TPYAOBOH NEATEIHHOCTH B IEISIX COXPAHEHHsI CBOETO 3I0POBbI U
OKpYKalollel MpUPOHON Cpebl, 0CO3HABATh OMACHOCTh BO3JEHCTBHUSI Ha KUBBIE OPraHU3MBI
onpeAeNEHHBIX BEIIECTB, TOHUMAasi cMbICT mokasarens [1JIK, moscHITh Ha mpuMepax CIocoObI
YMEHbILIEHUS U TPEJOTBPAIICHUS X BPETHOTO BO3/ICHCTBUS HA OPTaHU3M YeJIOBEKa;

TUIsE 00YYaIOIIUXCSl ¢ OTPaHUYCHHBIMH BO3MOXKHOCTSIMU 37I0POBBSI: YMEHUE MPUMEHSITH
3HaHUA 00 OCHOBHBIX JOCTYIHBIX METO/IaX MO3HAHUS BEUIECTB U XUMHUUECKHX SBJICHHUIA;

JUISE  CIIETIBIX W CA0OBUASIIMX OOydYaloIUXCs: YMEHHE WCIOJIb30BaTh pelibedHO-
TOYEUHYIO cucTeMy obo3HaueHuit JI. bpaiins s 3anucu XumMudeckux Gopmyi.



TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC
HaumeHnoBanue KoJsunyecTBo 4acoB
Ne JuaekTpoHHble (LM poBbIe) 00pazoBaTeIbHbIE
/o pa3esioB M TeM Beero Konrpoasnbie IIpakTuyeckue pecypes
NPOrpamMMsbl padoThI padoThI
Pasznea 1. TeopeTuyeckue 0CHOBbI OPraHUYECKOM XUMUM
[Ipenmer oprannyeckoit
xumuu. Teopust cTpoeHHs
1.1 OpraHUYECKUX 6 0 0 https://resh.edu.ru/subject/lesson/6149/start/170388/
coenuHeHuit A. M.
bytneposa
Wroro no pazueny 6
Pa3nen 2. YraeBoaopoabl
[IpenenbHbie
2.1 YIIEBOAOPOIBI — 4 0 0 https://resh.edu.ru/subject/lesson/6151/start/149993/
AJIKaHbI
Henpenensubie
2.2 YIIEBOAOPOIBI: ATKEHBI, 12 0 1 https://resh.edu.ru/subject/lesson/5412/start/212563/
aJIKaAUCHBI, aJIKMHBI
2.3 Apomariieckue 4 0 0 https://resh.edu.ru/subject/lesson/4775/start/150494/
YIIIEBOIOPOIBI
[IpupoaHbie ICTOYHUKHT
2.4 YIIJIEBOJIOPOJIOB M UX 6 1 0 https://resh.edu.ru/subject/lesson/6148/start/170461/
nepepaboTka
HWroro no pazneny 26
Pa3nen 3. Kuciiopoacoaep:xaiiue oprannyecKue coeTUHEeHN s
31 Criuprsi. deton 6 0 0 https://resh.edu.ru/sub!ect/lesson/4769/start/150550/
' ' https://resh.edu.ru/subject/lesson/5727/start/150577/
39 ?gggsgii’; —— 14 0 1 https://resh.edu.ru/subject/lesson/4776/start/150604/

CnoxxHbie 3(hUpbI

https://resh.edu.ru/subject/lesson/5952/start/150631/



https://resh.edu.ru/subject/lesson/6149/start/170388/
https://resh.edu.ru/subject/lesson/6151/start/149993/
https://resh.edu.ru/subject/lesson/5412/start/212563/
https://resh.edu.ru/subject/lesson/4775/start/150494/
https://resh.edu.ru/subject/lesson/6148/start/170461/
https://resh.edu.ru/subject/lesson/4769/start/150550/
https://resh.edu.ru/subject/lesson/5727/start/150577/
https://resh.edu.ru/subject/lesson/4776/start/150604/
https://resh.edu.ru/subject/lesson/5952/start/150631/

33 VreBos: 6 1 https://resh.edu.ru/sub!ect/lesson/6150/start/150687/
https://resh.edu.ru/subject/lesson/5413/start/150714/
Hroro no pazneny 26
Pa3nes 4. A3oTcoaepikaniue opraHu4ecKue coeJUHEeHHUs
a1 AMUHBI. AMHHOKHCJIOTBI. 6 0 https://resh.edu.ru/sub!ect/lesson/4743/start/150742/
Benku https://resh.edu.ru/subject/lesson/6296/start/212589/
Hroro no pazueny 6
Pa3nen S. BeicOkOMOJIEKY IS pHBIE COCAUHEHUSA
Inactmaces:, Kayayii, httpsE//resh.edu.ru/sub!ect/lesson/6095/start/150823/
5.1 BonokHa 4 0 https.//resh.edu.ru/sub!ect/lesson/6152/start/150850/
https://resh.edu.ru/subject/lesson/4777/start/170536/
Hroro no pazneny 4
OBIIEE KOJIMYECTBO 68 5
YACOB I10 ITPOTPAMME



https://resh.edu.ru/subject/lesson/6150/start/150687/
https://resh.edu.ru/subject/lesson/5413/start/150714/
https://resh.edu.ru/subject/lesson/4743/start/150742/
https://resh.edu.ru/subject/lesson/6296/start/212589/
https://resh.edu.ru/subject/lesson/6095/start/150823/
https://resh.edu.ru/subject/lesson/6152/start/150850/
https://resh.edu.ru/subject/lesson/4777/start/170536/

11 KITACC

HaunmenoBanue KosauvecTBO yacoB
Ne DJlIeKTpOoHHbIe (LM(ppoBbIe) 00pa3oBaTeJbHbIE
n/n Pa3acjioB U TEM Beero Konrtpoabsnbsie IIpakTnueckue pecypebt
MPOrpaMMbI padoThI padoTsI
Pa3nen 1. TeopeTnueckue 0CHOBbI XUMHH
CrpoeHue aTOMOB.
[Tepuonuueckuii 3aKOH U
1.1 [Teproanyeckas cucrema 6 0 0 https://resh.edu.ru/subject/lesson/6479/start/150989/
XUMHNYECKHUX IJIEMECHTOB
. 1. MenneneeBa
19 CtpoeHue BelecTsa. 8 0 0 https://resh.edu.ru/sub!ect/lesson/5911/start/151053/
MHoroo6pasue BeliecTs https://resh.edu.ru/subject/lesson/5581/start/151081/
1.3 XUMHUECKUE PEaKIHH 12 1 1 https://resh.edu.ru/subject/lesson/4938/start/151107/
Wroro no pazueny 26
Pa3nea 2. Heoprannyeckasi Xumust
21 S 12 0 1 https://resh.edu.ru/sub!ect/lesson/3479/start/151187/
https://resh.edu.ru/subject/lesson/3493/start/151213/
2.2 Hemerasib 18 1 1 https://resh.edu.ru/subject/lesson/5939/start/151320/
2.3 CBA3b HCOPIaHMUCCKHX 1 4 0 0 https://resh.edu.ru/subject/lesson/4960/start/151374/
OpPraHn4YCCKuUX BCIICCTB
Hroro mo pazneny 34
Pa3nen 3. Xumus u :Ku3Hb
31 T — 8 0 0 https://resh.edu.ru/sub!ect/ lesson/3504/start/151485/
https://resh.edu.ru/subject/lesson/3514/start/151429/
Hroro mo pazueny 8
OBIIEE KOJIMYECTBO YACOB 68 5 3
[10 [TPOTPAMME



https://resh.edu.ru/subject/lesson/6479/start/150989/
https://resh.edu.ru/subject/lesson/5911/start/151053/
https://resh.edu.ru/subject/lesson/5581/start/151081/
https://resh.edu.ru/subject/lesson/4938/start/151107/
https://resh.edu.ru/subject/lesson/3479/start/151187/
https://resh.edu.ru/subject/lesson/3493/start/151213/
https://resh.edu.ru/subject/lesson/5939/start/151320/
https://resh.edu.ru/subject/lesson/4960/start/151374/
https://resh.edu.ru/subject/lesson/3504/start/151485/
https://resh.edu.ru/subject/lesson/3514/start/151429/

IHOYPOYHOE IINTAHUPOBAHHUE 10 KJIACC

Koan4yecTBo 4acoB

Ne K I Hara DJIeKTpOHHbIe U pPOBbIE
n/m  Tema ypoka Beero - CHTPOJBHLIC LIpaKTHYECKHE u3yuyeHusi oOpa3oBaTesibHbIE PeCypchbl
padoThI padoTbI
1 [MpeameT opraHnuecKOl XUMHH, €€ 1 https://resh.edu.ru/subject/lesson/6149/start/
BO3HUKHOBCHHE, PA3BUTHE U 3HAUCHHUE 170388/
Teopus ctp OCHHA OPTafieciux https://resh.edu.ru/subject/lesson/6149/start/
2 coenunenuit A. M. byrneposa, e€ 1
170388/
OCHOBHBIC ITOJIOKEHU S
1 https://foxford.ru/wiki/himiya/valentnye-
3 BanenTHble COCTOSIHUSL aToMa yriaepoaa .
vozmozhnosti-ugleroda
4 [Ipencrasienue o kaaccuGuKarum 1 https://foxford.ru/wiki/himiya/klassifikatsiya
OpPTraHUYECKUX BEIIECTB. -organicheskih-veschestv
Howmerxatypa (cucremaruueckas) u https://foxford.ru/wiki/himiya/osnovy-
5 TPUBHUAIIbHBIC HA3BAHUS OPTaHUYECKUX 1 " -
nomenklatury-organicheskih-veschestv
BCIICCTB
6 Bunbl n3o0Mepuu OpraHudecKuX BEIIESCTB 1 https://foxford.ru/wiki/himiya/vidy-izomerii
7 TUIBI XUMHYECKUX pEaKluil B 1 https://foxford.ru/wiki/himiya/tipy-i-
OpPraHU9YeCKON XUMHH mehanizmy-reaktsiy-v-organicheskoy-himii
8 AJIKaHBI: COCTaB M CTPOCHHUE, 1 https://resh.edu.ru/subject/lesson/6151/start/1
romoJioruueckuii psia. zomepus. 49993/
XUMHUYECKUE CBOMCTBA aKaHOB https://resh.edu.ru/subject/lesson/6151/start/1
9 1
49993/
MeraH 1 3TaH — TIpoCTeUIINe https://resh.edu.ru/subject/lesson/6151/start/1
10 1
MIPEACTaBUTENH alTKaHoB . [[puMeHeHune 49993/
) https://resh.edu.ru/subject/lesson/5412/start/2
11  AskeHsl: cOCTaB U CTPOEHUE, U30MEPUS 1
12563/
. https://resh.edu.ru/subject/lesson/5412/start/2
12 Xumudeckue CBONCTBA aJIKEHOB. 1
12563/
13 OTUJIEH ¥ MPOMHUIICH — MPOCTEUIIIHE 1 https://resh.edu.ru/subject/lesson/5412/start/2
NPEJCTaBUTEIIN AIKEHOB 12563/
[Ipaktuueckas padota Ne 1. «Ilomyuenue
14  >TuneHa u U3ydeHHE €ro CBOMCTBY 1 1



https://resh.edu.ru/subject/lesson/6149/start/170388/
https://resh.edu.ru/subject/lesson/6149/start/170388/
https://resh.edu.ru/subject/lesson/6149/start/170388/
https://resh.edu.ru/subject/lesson/6149/start/170388/
https://foxford.ru/wiki/himiya/valentnye-vozmozhnosti-ugleroda
https://foxford.ru/wiki/himiya/valentnye-vozmozhnosti-ugleroda
https://foxford.ru/wiki/himiya/klassifikatsiya-organicheskih-veschestv
https://foxford.ru/wiki/himiya/klassifikatsiya-organicheskih-veschestv
https://foxford.ru/wiki/himiya/osnovy-nomenklatury-organicheskih-veschestv
https://foxford.ru/wiki/himiya/osnovy-nomenklatury-organicheskih-veschestv
https://foxford.ru/wiki/himiya/vidy-izomerii
https://foxford.ru/wiki/himiya/tipy-i-mehanizmy-reaktsiy-v-organicheskoy-himii
https://foxford.ru/wiki/himiya/tipy-i-mehanizmy-reaktsiy-v-organicheskoy-himii
https://resh.edu.ru/subject/lesson/6151/start/149993/
https://resh.edu.ru/subject/lesson/6151/start/149993/
https://resh.edu.ru/subject/lesson/6151/start/149993/
https://resh.edu.ru/subject/lesson/6151/start/149993/
https://resh.edu.ru/subject/lesson/6151/start/149993/
https://resh.edu.ru/subject/lesson/6151/start/149993/
https://resh.edu.ru/subject/lesson/5412/start/212563/
https://resh.edu.ru/subject/lesson/5412/start/212563/
https://resh.edu.ru/subject/lesson/5412/start/212563
https://resh.edu.ru/subject/lesson/5412/start/212563
https://resh.edu.ru/subject/lesson/5412/start/212563%20/
https://resh.edu.ru/subject/lesson/5412/start/212563%20/

15

Ankanuensl. byranuen-1,3 u
mMeTunoyraauen-1,3.

https://foxford.ru/wiki/himiya/alkadieny

16

[TonydyeHne CHHTETUYECKOTO KayuyyKa U
pe3unsbl.IIpumenenue.

https://foxford.ru/wiki/himiya/kauchuk-
rezina

AJIKUHBI: COCTaB U 0COOEHHOCTH CTPOEHUS,

https://foxford.ru/wiki/himiya/stroenie-

17 roMmoJioruaeckuit psa. Mzomepusi. nomenklatura-i-izomeriya-alkinov

18 AlleTuieH — MPOCTEHIINI MpeICTaBUTENb
AJIKUHOB

19 XVMHUYECKUE CBOWCTBA AJTKUHOB. https://foxfor'd.ru/wiki/himiva/himicheskie-
[Tpumenenue. svoystva-alkinov

20 BorunciieHus mo ypaBHEHHIO XUMUIECKOM https://foxford.ru/wiki/himiya/raschety-po-

pEaKIuH.

himicheskim-uravneniyam

3aga4u Ha BBIBEICHUE MOJIEKYJISIPHOM

https://foxford.ru/wiki/himiya/vyvod-

21
(GOpMyIIbI OPraHHYECKOTO BEIIESCTRA. formuly-veschestva
99 3a1aun Ha BBIBEICHHE MOJICKYJISIPHOM https://foxford.ru/wiki/himiya/vyvod-
(GOpMYIIbI OPraHHYECKOTO BEIIECTRA. formuly-veschestva
93 Apenbl: 0eH3011 U TONTyoJ. TOKCHYHOCTh https://resh.edu.ru/subject/lesson/4775/start/
apeHoB 150494/
24 ["omosoruueckuii ps apeno. Mzomepus u https://foxford.ru/wiki/himiya/gomologiche
HOMEHKJIaTypa skiy-ryad-arenov
o5 B3anmMHoe BiIHMsiHEE aTOMOB B MOJICKYJIE https://foxford.ru/wiki/himiya/vzaimnoe-
OpPraHUYeCKUX BEIICCTB vliyanie-atomov-v-molekulah
T eHETHYCCKAS CBA3E VIICEOLOPOLOR https://foxford.ru/wiki/himiya/vzaimosvyaz
26 T AIOPOZIOB, -uglevodorodov-i-kislorodsoderzhaschih-
IMpUHaJIC)KANINX K pa3IMuYHbBIM KiIaccaM . . - "
organicheskih-soedineniy
T T a——————— https://foxford.ru/wiki/himiya/vzaimosvyaz
27 peppatt p -uglevodorodov-i-kislorodsoderzhaschih-
BEIIECCTB ; . . .
organicheskih-soedineniy
28 | Pemenue 3amau ¢popmara ET'D
29 | Pemenwne pacueTHbIX 3a7a4 ¢popmarta EI'D
Hpup O/UBIC HCTOHHIIKH YTTCBOMOPONOB: https://resh.edu.ru/subject/lesson/6148/start/
30 | mpupoAHBIA ra3 U MONMyTHHIC HEDTIHBIC

rassl,

170461/



https://foxford.ru/wiki/himiya/alkadieny
https://foxford.ru/wiki/himiya/kauchuk-rezina
https://foxford.ru/wiki/himiya/kauchuk-rezina
https://foxford.ru/wiki/himiya/stroenie-nomenklatura-i-izomeriya-alkinov
https://foxford.ru/wiki/himiya/stroenie-nomenklatura-i-izomeriya-alkinov
https://foxford.ru/wiki/himiya/himicheskie-svoystva-alkinov
https://foxford.ru/wiki/himiya/himicheskie-svoystva-alkinov
https://foxford.ru/wiki/himiya/raschety-po-himicheskim-uravneniyam
https://foxford.ru/wiki/himiya/raschety-po-himicheskim-uravneniyam
https://foxford.ru/wiki/himiya/vyvod-formuly-veschestva
https://foxford.ru/wiki/himiya/vyvod-formuly-veschestva
https://foxford.ru/wiki/himiya/vyvod-formuly-veschestva
https://foxford.ru/wiki/himiya/vyvod-formuly-veschestva
https://resh.edu.ru/subject/lesson/4775/start/150494/
https://resh.edu.ru/subject/lesson/4775/start/150494/
https://foxford.ru/wiki/himiya/gomologicheskiy-ryad-arenov
https://foxford.ru/wiki/himiya/gomologicheskiy-ryad-arenov
https://foxford.ru/wiki/himiya/vzaimnoe-vliyanie-atomov-v-molekulah
https://foxford.ru/wiki/himiya/vzaimnoe-vliyanie-atomov-v-molekulah
https://foxford.ru/wiki/himiya/vzaimosvyaz-uglevodorodov-i-kislorodsoderzhaschih-organicheskih-soedineniy
https://foxford.ru/wiki/himiya/vzaimosvyaz-uglevodorodov-i-kislorodsoderzhaschih-organicheskih-soedineniy
https://foxford.ru/wiki/himiya/vzaimosvyaz-uglevodorodov-i-kislorodsoderzhaschih-organicheskih-soedineniy
https://foxford.ru/wiki/himiya/vzaimosvyaz-uglevodorodov-i-kislorodsoderzhaschih-organicheskih-soedineniy
https://foxford.ru/wiki/himiya/vzaimosvyaz-uglevodorodov-i-kislorodsoderzhaschih-organicheskih-soedineniy
https://foxford.ru/wiki/himiya/vzaimosvyaz-uglevodorodov-i-kislorodsoderzhaschih-organicheskih-soedineniy
https://resh.edu.ru/subject/lesson/6148/start/170461/
https://resh.edu.ru/subject/lesson/6148/start/170461/

31

Hedts, nepepaboTka HEDTH U IPOTYKTHI €€
nepepabotku. [Ipumenenue. Oxpana
OKPYKAaIOIIEeH CPeabl.

https://resh.edu.ru/subject/lesson/6148/start/
170461/

32

YPOK 3aIIUTHI TPOEKTOB IO TEME «
[IpupoaHble HCTOYHUKY YIIIEBOAOPOIOBY

https://resh.edu.ru/subject/lesson/6148/start/
170461/

33

O00011eHre 3HAHUHT 110 TEME
«YTIeBo10poabD)

34

KonTtponsHas pabota no pazneny
«YTIIEeBOIOPOABD

35

[IpenenbHBIC OTHOATOMHBIC CITUPTHI:
METaHOJI U 3TaHo. BomopoaHas cBs3b

https://resh.edu.ru/subject/lesson/4769/start/
150550/

36

[IpoekTHas pabora «Itanon. Bpen u
I10JIb3a STAHOJIa.

37

MHOroaroMHble CHUPTHI: ITUICHTIUKOIb U
TJIHIIEPUH

https://foxford.ru/wiki/himiya/mnogoatomn
ye-spirty

38

@DeHOoJI: CTPOCHUE MOJIEKYIIbI, PU3NYECKUE U
XUMUYECKHE CBOWCTBA, IPUMEHEHHE

39

®denondopManbaeruaHas cMona. Peakius
MTOJINKOHICHCALINH.

https://resh.edu.ru/subject/lesson/5727/start/
150577/

40

Anpneruasl: GopmManbaeTUI U
areTalbIeTuI.

https://resh.edu.ru/subject/lesson/4776/start/
150604/

41

Ketourl. AieToH

https://resh.edu.ru/subject/lesson/4776/start/
150604/

42

OHOOCHOBHBIE ITpeesIbHBIE KapOOHOBBIE
KUCIIOTBI: MypaBbUHAs U YKCYCHAs

https://foxford.ru/wiki/himiya/himicheskie-
svoystva-karbonovyh-kislot

43

XHUMHYECKUE CBOMCTBA KapOOHOBBIX
KHCJIIOT.

https://foxford.ru/wiki/himiya/himicheskie-
svoystva-karbonovyh-kislot

44

[IpaxkTuueckas padora Ne 2. «CBoiicTBa
pacTBOpa YKCYCHOM KHCIIOTBI»

45

CTeapI/IHOBaH n OJICMHOBasA KHCJIOThI, KaK
MpEACTAaBUTCIIN BBICHINX Kap6OHOBI>IX
KHUCJIOT

https://foxford.ru/wiki/himiya/poluchenie-i-
primenenie-karbonovyh-Kkislot

46

MEI1a KaK COJIM BBICIITHX Kap6OHOBBIX

KHCJIOT, UX MOIOIIIEE ASHCTBIE

https://foxford.ru/wiki/himiya/myla-sms-
soli-karbonovyh-kislot



https://resh.edu.ru/subject/lesson/6148/start/170461/
https://resh.edu.ru/subject/lesson/6148/start/170461/
https://resh.edu.ru/subject/lesson/6148/start/170461/
https://resh.edu.ru/subject/lesson/6148/start/170461/
https://resh.edu.ru/subject/lesson/4769/start/150550/
https://resh.edu.ru/subject/lesson/4769/start/150550/
https://foxford.ru/wiki/himiya/mnogoatomnye-spirty
https://foxford.ru/wiki/himiya/mnogoatomnye-spirty
https://resh.edu.ru/subject/lesson/5727/start/150577/
https://resh.edu.ru/subject/lesson/5727/start/150577/
https://resh.edu.ru/subject/lesson/4776/start/150604/
https://resh.edu.ru/subject/lesson/4776/start/150604/
https://resh.edu.ru/subject/lesson/4776/start/150604/
https://resh.edu.ru/subject/lesson/4776/start/150604/
https://foxford.ru/wiki/himiya/himicheskie-svoystva-karbonovyh-kislot
https://foxford.ru/wiki/himiya/himicheskie-svoystva-karbonovyh-kislot
https://foxford.ru/wiki/himiya/himicheskie-svoystva-karbonovyh-kislot
https://foxford.ru/wiki/himiya/himicheskie-svoystva-karbonovyh-kislot
https://foxford.ru/wiki/himiya/poluchenie-i-primenenie-karbonovyh-kislot
https://foxford.ru/wiki/himiya/poluchenie-i-primenenie-karbonovyh-kislot
https://foxford.ru/wiki/himiya/myla-sms-soli-karbonovyh-kislot
https://foxford.ru/wiki/himiya/myla-sms-soli-karbonovyh-kislot

47

CrnoxHnble 3(UpBI KaK POU3BOTHBIC
KapOOHOBBIX KUCIIOT.

https://foxford.ru/wiki/himiya/slozhnye-
efiry

48

I'uaponus cnoxHbIx 3¢gupos. Ilpumenenue .

49

Kupsl: runponus, npuMeHEHHeE,
Ouosyoruveckas poJib KUPoB. Moromue
CpEJICTBA.

https://resh.edu.ru/subject/lesson/5952/start/
150631/

50

YrieBosbl: cocTaB, KiacCU(pUKAITHSI.

https://resh.edu.ru/subject/lesson/6150/start/
150687/

o1

Baxueiiue npeacTaBuTeNu: IIIH0K03a,
dpyxTO3a, caxapo3a. [IponszBoacTBo caxapa.

https://resh.edu.ru/subject/lesson/6150/start/
150687/

52

Kpaxman u nemnrono3a Kak IpupoHbIe
MOJIMMEPHI.

https://resh.edu.ru/subject/lesson/5413/start/
150714/

53

O00011eHHAE 3HAHUH T10 TEME
«Kucnopoacoaepskarre opraHndeckue
COEIUHEHUS

54

KonTtponsHas pabota no pasneny
«Kucnoponconepikaiinue opraHn4ecKme
COC/IMHECHUSD)

55

Amunbl. CTpoeHue, cBoiicTBa. MeTuiiaMuH.

https://foxford.ru/wiki/himiya/aminy-anilin

56

AHunuH - apomatudyeckuii aMuH. CBOMCTBa,
IpUMEHEHNHE. AHWINHOBBIE KPACUTEIH.

https://foxford.ru/wiki/himiya/aminy-anilin

57

AMUHOKHUCIIOTHI KaK aM(pOTepHBIS
OpraHu4ecKHe COCAUHEHUS, UX
onosiornueckoe 3HaueHue. Ilermruanl

https://resh.edu.ru/subject/lesson/4743/start/
150742/

58

benku xak npupoaHble
BBICOKOMOJIEKYJISIDHBIE COCIMHEHHS.
CrtpoeHue, npuMeHEHHE.

https://resh.edu.ru/subject/lesson/4743/start/
150742/

59

XuMHUYeCKue CBOMCTBA OeaKoB. L[BeTHBIE
peakiuu Ha OenKu.

60

OCHOBHBIE OHATUS XUMUHU
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUH.
[IpupoHbIE 1 CHHTETHYECKHE MOJTUMEPBL.

https://resh.edu.ru/subject/lesson/6095/start/
150823 /

61

OcHOBHBIE METO/IBI CUHTE3A
BBICOKOMOJIEKYJISIPHBIX COCIMHEHHUM.
Peakuuu nonumepusanuu u

https://resh.edu.ru/subject/lesson/6095/start/
150823/
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https://resh.edu.ru/subject/lesson/5952/start/150631/
https://resh.edu.ru/subject/lesson/6150/start/150687/
https://resh.edu.ru/subject/lesson/6150/start/150687/
https://resh.edu.ru/subject/lesson/6150/start/150687/
https://resh.edu.ru/subject/lesson/6150/start/150687/
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https://resh.edu.ru/subject/lesson/6095/start/150823/
https://resh.edu.ru/subject/lesson/6095/start/150823/

MOJIMKOHICHCAL[AH.

https://resh.edu.ru/subject/lesson/6152/start/
150850/

62 nacTmacce!, kaydyKkH, BONOKHA ! https://resh.edu.ru/subject/lesson/4777/start/
170536/
63 [TpakTuyeckas padora Ne 3 1
«Pacno3HaBaHue miacTMacc U BOJIOKOH
https://resh.edu.ru/subject/lesson/4823/start/
64  Opranuueckas XUMUsl, YEJIOBEK U IPUPOJA 1
150933/
65 FCHCTI/I‘ICCIiaﬂ CBSI3b KJIACCOB OPTaHUYECKUX
COCANHCHUN
66 Pemenue 3amganuii popmara EI'D «llemouku 1
MIPEBpAIEHUI OPraHUYEeCKUX BEIIECTB
67 O06o00menre 3HaHUH 0 KypCy 1
OPraHU4YeCKON XUMHH.
68 Hrorosast KOHTpoOJIbHAS paboTa 3a Kypc 1
«Opranuueckas XuMHsI»
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME



https://resh.edu.ru/subject/lesson/6152/start/150850/
https://resh.edu.ru/subject/lesson/6152/start/150850/
https://resh.edu.ru/subject/lesson/4777/start/170536/
https://resh.edu.ru/subject/lesson/4777/start/170536/
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11 KJIACC

Koan4yecTBo 4acoB

DJIeKTPOHHBbIE HU(PPOBHIE

Ne Hara
w/n Tema ypoka Beero Konrtpoabnbie IIpakTuueckune wysenus o0pasoBaTejbHbIe
padoTbI padoTbI pecypcebl

1 XUMHUYECKUH 2IeMEeHT. ATOM. DJICKTPOHHAS 1 https://resh.edu.ru/subject/|
KOH(UTyparus aTOMOB esson/6479/start/150989/
CocTostHHE DJIEKTPOHOB B aTOME. DJICKTPOHHAS https://foxford.ru/wiki/himi

2 KOH(UTYpAIHsi aTOMOB XUMHUYECKUX JIEMEHTOB 1 ya/stroenie-elektronnyh-
OO0JIBIINX TIEPUOJIOB obolochek

https://foxford.ru/wiki/himi
[Mepuoanyeckuii 3axoH u [leproanyeckas cucrema ya/periodicheskaya-

3 xumuueckux sremenTos JI. M. Menneneesa, ux 1 sistema-kak-graficheskoe-

CBSI3b C COBPEMEHHOM Teopueil CTpOeHHs aTOMOB otobrazhenie-
periodicheskogo-zakona

3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB XUMHUECKUX https://foxford.ru/wiki/himi

9JIEMEHTOB M MX COCIUHCHHI 10 TPYIIaM U ya/zakonomernosti-

4 nepuoaaM. 3HaUCHUE MEPUOIUIECKOTO 3aKOHA U 1 izmeneniya-svoystv-
CHCTEMBI XUMHYECKUX deMeHToB JI. 1. elementov-i-ih-soedineniy-
MeHeneeBa B pa3BUTHH HAYKH po-periodam-i-gruppam

5 Crpoenue BelecTBa. XMMHUUECKasi CBsA3b, €€ BUJIBL, 1
MEXaHU3MbI 00pa30BaHHUS KOBAICHTHOW CBSI3H.

6 Nonnas cBs3b. Kpucranamyeckue noHHbIE 1
PEIIETKH.

7 Meramnuueckas cBa3b. CraBbl. Kpucraninueckue 1
PEIICTKA METAIJIOB

8 Bonopoanas cBsizb. ArperatHbie COCTOSHUS 1
BCIIICCTB.

DIIEKTPOOTPULIATENBHOCTh. CTENEHb OKUCIICHUS.

9 BemecTBa MOJIEKYIIPHOTO U HEMOJIEKYJIIPHOTO 1
CTPOCHHS

10 BanenTHocTh. BaneHTHbBIE BO3MOXKHOCTH aTOMOB. 1
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[TonsThe o nucnepcHbIX cucteMax. ICTUHHBIE U

https://resh.edu.ru/subject/I

1 KOJUIOHTHBIE PACTBOPBI. esson/4939/start/151134/
MaccoBast 10J1 BelIecTBa B pacTBope. PacueTHbie
12 3a/1auu Ha HaXOXKJEHUE MacChl (00bema)
KOMIIOHEHTa B CMECH
13 Knaccn(bnxflunﬂ Y HOMEHKJIaTypa HEOPTaHUYECKUX
COCIIMHEHUH.
14 ['eHeTHuecKas CBSI3b HEOPTAHUYECKHX BEIIECTB,
Pa3TUYHBIX KJIACCOB
Knaccudukanust XMMIUYEeCKHX PEaKIIHii B
15 HCOPTraHUYECKOM U OPraHHYECKOM XMMHUHU. 3aKOH https://resh.edu.ru/subject/I
COXpaHEHUs MacChl BEIIECTB; 3aKOH COXPaHEHHsI U esson/4938/start/151107/
NIPEBPAICHHS YHEPTHH TP XUMUYECKUX PEAKITHIX
16 PemeHHve pacYeTHBIX 33J1a4 M0 YPaBHEHUSIM
pEaKIuii .
17 Cxopoctb peaknun. OOpaTUMBbIC PEAKIIHH.
XUMHUYECKOE PABHOBECUE
18 CriocoObl CMEIIeHHS] XUMUYECKOTO PAaBHOBECHS .
[TpaBuiio Jle- llarenbe.
19 [TpakTrueckas padota Ne 1. «BrnusiHME pa3iMuHbIX
(haKkTOpOB Ha CKOPOCTh XUMHYECKON PEaAKIIHI)
20 DnexTpoauTHuecKas auccoruanus. [lonsrue o
BOZIOPOHOM ToKa3atene (PH) pactBopa.
21 Peakmun nonHoro oomena. [IpaBuno beprome.
I'maponus opraHuuecKUX U HEOPraHUUECKIX https://resh.edu.ru/subject/|
22 .
BertecTB. COBMECTHBIH THAPOJIH3. esson/5912/start/92791/
23 OKHCIUTETbHO-BOCCTAHOBUTEIHHBIC PEAKIIHH.
o4 HOH;IVTI/Ie 00 3JIEKTPOJIN3E PACIIaBOB U PACTBOPOB
COJICH.
o5 Pemenue 3anau popmata EI'D no OBP u
THIPOJTH3Y.
26 O6006menue 3HaHu# 1o TeMe «TeopeTnueckue
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OCHOBBI XUMHH)

KonTtponsHas padora no pazneny «Teopernueckue

27
OCHOBBI XUMUM»
Mertamibl, ux nosnoxkenue B [lepuoanyueckoit
28 CHUCTEME XUMHUYECKHX dieMeHToB JI. 1. https://resh.edu.ru/subject/I
MeHeneeBa 1 0COOCHHOCTH CTPOEHHUS aTOMOB. esson/3493/start/151213/
OO6mue ¢puznyecKkrue CBOMCTBA METAILIOB.
29 OO01me XUMHUYECKHE CBOMCTBA METAIIJIOB.
30 Cr1aBbl METAJIOB. DJICKTPOXUMHUCECKUH Psil https://resh.edu.ru/subject/I
HaNpsHKEHUH METaJJIOB esson/3523/start/151161/
31 Koppo3us MeTamioB u criocoObl peIynpexIeHHs https://resh.edu.ru/subject/|
KOPPO3HH.. esson/3479/start/151187/
39 XUMHYECKUE CBOMCTBA IIEJIOYHBIX METAJUIOB U UX https://resh.edu.ru/subject/I
COCTUHCHHUSI. esson/5814/start/151239/
https://foxford.ru/wiki/himi
33 XUMHYECKHE CBOMCTBA IIEJIOYHO - 36MEJIbHBIX ya/osnovnye-soedineniya-
METAJIOB U UX COSAUHEHUS. schelochnozemelnyh-
metallov-i-ih-svoystva
https://foxford.ru/wiki/himi
34 XUMHUYECKUE CBOMCTBA AJIOMUHHS H €70 ya/stroenie-i-svoystva-
coearHeHUu. AM(OTEPHOCTD. alyuminiya-i-ego-
soedineniy
https://resh.edu.ru/subject/I
XUMHUYECKUE CBOMCTBA XpPOMa, MEAU U UX esson/3534/start/15_12_66_/ .
35 . ’ https://foxford.ru/wiki/himi
COEIMHEHU I ——
va/stroenle-l-svovstva-
hroma-i-ego-soedineniy
36 XHUMHUYECKHE CBOMCTBA IMHKA, JKeIe3a U UX https://resh.edu.ru/subject/I
COEUHCHUI esson/3534/start/151266/
37 O0001menue 3HaHui o TeMe «MeTaIb»
38 [TpakTuueckas padora Ne 2. "Pemienune
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SKCIEPUMEHTAIBHBIX 3a/1a4 10 TeMe «MeTaib»"

39 KoHnTtposbHas padota mo teme «MeTabiy.
o | Hmerenms memonomeme » Hemomros
T esson/5939/start/151320/
MeHneneeBa 1 0COOEHHOCTH CTPOEHHUS aTOMOB
®u3nYeCKUe CBOMCTBA HEMETAIIOB. AJIJIOTPOIIHS
a1 HEMETaJUIOB (Ha pUMepe KUCIOpOa, Cepbl, https://resh.edu.ru/subject/|
dochopa u yriaepoaa) esson/5939/start/151320/
https://foxford.ru/wiki/himi
42 OO01mme XUMHUYECKHAE CBOMCTBA HEMETAJIIIOB. ya/himicheskie-svoystva-
nemetallov
XUMHUYEeCKHEe CBOMCTBA TraJIOTCHOB U UX https://foxford.ru/W|k_l/h_lml
43 . ya/obschaya-harakteristika-
COCJIMHECHUH. . -
i-stroenie-galogenov
https://foxford.ru/wiki/himi
ya/sera
44 XUMHYECKUE CBONCTBA CEPhl M €€ COCIUHCHHMIA. https://foxford.ru/wiki/himi
ya/kislorodsoderzhaschie-
Kisloty-sery
https://foxford.ru/wiki/himi
. . ya/azot
45 XUMHYECKHE CBOMCTBA a30Ta U €ro COeqMHEHUHN hitps://foxford.ru/wiki/himi
ya/kisloty-azota
https://foxford.ru/wiki/himi
46 Xumuueckue cBoiicTa pocdopa u ero CoOeqMHEHU N %xfor d.ru/wiki/himi
ya/soedineniya-fosfora
https://foxford.ru/wiki/himi
47 XHUMHYECKUE CBOMCTBA yIIIepo/ia U €ro COCTMHCHHUI ya/uglerod

https://foxford.ru/wiki/himi
ya/soedineniya-ugleroda
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XUMHUUYECKUE CBOWCTBA KPEMHHUSI U €TO

https://foxford.ru/wiki/himi
ya/kremniy

48 COCTMHCHUI https://foxford.ru/wiki/himi
ya/soedineniya-kremniya
49 [MpumMeHeHe Ba)XHEHITMX HEMETAIIIOB H UX https://resh.edu.ru/subject/|
COCITMHEHHH . esson/5913/start/151347/
Brranciienus mo ypaBHEHUSIM XUMHUYECKUX
50 .
peakwmii. 3aganus popmara EI'D.
51 O06o01IeHre U cUCTeMaTU3alus 3HAaHUN 110 TeMe
«Hemertammbry.
https://foxford.ru/wiki/himi
BbruniciieHus o TepMOXMMUYECKUM YPaBHEHUSIM ya/raschety-po-
52 . — .
peakiuii. 3aganus Gopmara EI'D termohimicheskim-
uravneniyam
53 [TpakTuueckas padota Ne 3. «Pemenue
SKCIEPUMEHTAIbHBIX 3a7a4 1o Teme "HemeTamnb"»
54 KonTtponpHas padota no temam «MeTayib» U
«Hemertaib»
https://foxford.ru/wiki/himi
55 Heopranundeckue u opraHnuecKue KUCIOTHI. ya/klassifikatsiya-i-
nomenklatura-kislot
https://foxford.ru/wiki/himi
56 Heopranwnueckue u opraHnuecKue OCHOBAHUS ya/himicheskie-svoystva-
osnovaniy
57 AmboTepHbIC HEOPraHUIECKHE U OPTaHHYCCKUE https://foxford.ru/wiki/himi
COCIMHEHHUSI. ya/amfoternost
58 ['eneTHyecKas CBSI3b HEOPIraHUYECKHUX H https://resh.edu.ru/subject/I
OpPraHMYECKHX BEIICCTB esson/4960/start/151374/
59 Pemenune ynpaxuenuit popmara EI'D « OcHoBHBIE
CBOICTBA HEOPTAHUYECKHIX BEIICCTBY.
60 Poap XxMuHU B 00€CIIEUEHNH DKOJIOTHYECKOM, https://resh.edu.ru/subject/I

SHEPreTUYeCKON U MUIEBOH 0e30MacHOCTH,

esson/3504/start/151485/
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61 Ponp xumuu B pa3BUTHH COBPEMEHHOW METUIIMHEI. 1
62 [IpeacraBienns 06 OOIIMX HAYYHBIX TPUHITUITAX https://resh.edu.ru/subject/I
IPOMBIIUICHHOTO MOJTYYEHHsI BKHEHIIINX BELICCTB esson/3514/start/151429/
. https://foxford.ru/wiki/himi
[IponsBoACTBO AMMUaKa, CEpHOM KHCIIOTHI, -
63 ya/proizvodstvo-sernoy-
METaHOJIA. ;
Kisloty
64 UenoBek B MUpPE BEIIECTB U MAaTEPHAIIOB 1 https://resh.edu.ru/subject/
esson/3504/start/151485/
65 XUMUSL H 310DOBLE 1eIOBCKA https://resh.edu.ru/subject/I
/1op ' esson/5452/start/150796/
CuctemaTuzanus 1 0000IIeHNEe 3HAHHUH 110 KYypCy
66 1
«O01mast Xumus.
CucremaTtu3zanus u 0000IIeHIE 3HAHHI 110 KypCy
67 1
«O0mmas XuMus.
68 KoHnTtponbas paboTta 3a kypc xumuu 11 kimacca 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O
MPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIUIS1 YYEHUKA
1. Xumus. bazoBslii ypoBenb. 10 knacc. Yueonuk (aBrop O. C. I'abpuensn). 208 c.
2. Xumusi. ba3osrii ypoBens. 10 kinace. DnekTpoHHas popma ydeOHUKA.
3. Xumus. bazoBslii ypoBeHb. 11 knacc. Yuebnuk (aBrop O. C. ['aGpuensn). 224 c.
4. Xumus. ba3oBerit ypoBensb. 11 kimacc. DnexkrponHas hopma yueOHHKA.

METOANYECKHUE MATEPUAJIBI U1 YUUTEJIA
YueOHO-MeTOAMYECKUY KOMIUICKT JIJIsl U3YyYeHHs Kypca XUMHUH Ha 6a30BoM ypoBHe B 10—11
KJlaccax, CO3/IaHHBIN aBTOPCKUM KOJUIEKTUBOM 1oz pykoBoacTBoM O. C. I'abpuensia,
COJICPKHT, KPOME YUCOHHKOB, Y4€OHO-METOANYCCKHIE U TUJAKTHUECKUE TOCOOUSI, TETPAIU TSI
BBITIOJIHEHUS TAOOPATOPHBIX U MPAKTHYECKUX padoT U JIp.

YMK «Xumus. ba3oBblii ypoBeHb. 10 kiiaccy

1. Xumus. bazoBsiii ypoBenb. 10 knacc. Yueonuk (aBrop O. C. I'abpuensn). 208 c.

2. Meronunueckoe nocobue. bazosslit ypoBens. 10 kiace (aBropsr: O. C. I'abpuemnss, C. A.
Cnankos). 192 c.

3. Kuura nns yaurens. ba3zossiit yposens. 10 kiace (aBropsr: O. C. I'aGpuemnsn, U. T'.
Octpoymos, C. A. Cnagkos). 240 c.

4. Pabouas Tetpanb. ba3zosslit ypoBens. 10 kiace (aBropsr: O. C. I'abpuemnsn, C. A. Cnankos).
144 c.

5. KontponbHble u poBepouHbie paboTsl. ba3osslii yposens. 10 kiace (aBropsl O. C.
["aGpuensu u ap.). 256 ¢

6. Oprannyeckast XuMus B TECTaX, 3a7a4dax, ynpaxHeHusx. ba3oblil yposens. 10 kiacc
(aBTopsr: O. C. I'apuensu, U. I'. Octpoymos, E. E. Octpoymosa). 400 c.

7. XuMHUYeCKHii SKCTIEpUMEHT B 1Kose. ba3oblit ypoBens. 10 kinace (aBropsr: O. C. ['abpuernsH,
JI. T1. Batnuna). 208 c.

8. TeTpanp JU1s OLIEHKU KauecTBa 3HaHUM 1o xuMuu. ba3oseiil yposens. 10 kiacc (aBTopsr: O. C.
["abpuensu, A. B. Kynosa).112 c.

9. Xumus. bazoBsiit ypoBeHs. 10 knace. DnekrponHas Gpopma ydeOHUKa.

YMK «Xumus. ba3oBbiid ypoBeHb. 11 kgacey

1. Xumus. bazoBeiii ypoBenb. 11 knacc. Yueonuk (aBrop O. C. I'abpuensn). 224 c.

2. Meronunyeckoe nocobue. ba3zosslit ypoBens. 11 kiace (aBropsr: O. C. I'abpuemnss, C. A.
Cnankos). 160 c.

3. Kuura nns yaurens. ba3zossiit yposens. 11 kiace (aBropsr: O. C. I'aGpuemnsn, U. T'.
Octpoymos, C. A. Cnagkos). 272 c.

4. Pabouas Tetpanb. ba3zossiit ypoBens. 11 knace. (aBropsr: O. C. I'abpuensn, C. A. Cnankos).
176 c.

5. KontponbHble 1 ipoBepoyHbie paboTsl. ba3oselii yposens. 11 kmacc (aBropsr: O. C.
["abpuensu u ap.). 224

6. O0mias xuMus B TecTax, 3afadax, ynpaxaeHusx. 11 kimacc

(aBTopsr: O. C. I'abpuensn, U. I'. Octpoymos, A. I'. BBenenckas). 304 c.

7. Xumudeckuii skcriepumeHT B mkosne. 11 kmace (aBropsr: O. C. N'abpuenss, U. I'. OctpoymoB).
208 c.

8. TeTpanp Ju1s OLIEHKU KauecTBa 3HaHUM 1o xuMuu. ba3ossiil yposens. 11 kiacc (aBTopsr: O. C.
["abpuensH, A. B. Kynmosa). 112 c.

9. Xumus. bazoBsiit ypoBeHs. 11 kinace. DnekrponHas popma ydeOHUKA.




HHUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET

1. http://www.alhimik.ru. IpexcraBneHs! cieayromme pyoprK: COBETH a0UTYPUCHTY,
YUHUTEII0 XUMHH, CTIPABOYHUK (OUYE€HB OO0JIbIINast MOA00pKa TaOIUI] M CIIPABOYHBIX MaTEpHAJIOB),
Becesas XUMUsI, HOBOCTH, OJJMMITHA]IbI, KYHCTKamepa (Macca HHTEPECHBIX HCTOPUIECKUX
CBEJICHU ).

2. http://wwwe.hij.ru. / XKypnaan «XumMus 1 KH3HE» TOHSATHO U 3aHUMATEIBHO PACcCKa3bIBacT 000
BCEM MHTEPECHOM, YTO [TPOUCXOHUT B HAYKE U B MHUPE, B KOTOPOM MBI KHBEM.

3. http://chemistry—chemists.com/index.html. DnexrponHbIii xKypHaT « X UMUKHA U XUMHSI», B
KOTOPBIX MPEACTABICHO MHOXKECTBO OIBITOB 10 XMMHH, 3aHUMATEIBHON HHPOPMALIUH,
TI03BOJISIFONICH YBIICYb YYCHUKOB SKCIIEPUMEHTAIBHON YacThIO TIPEIMETA.

4. http://c-books.narod.ru. BceBo3moskHas TuTepaTypa Mo XHMHUH.

5. http://www.drofa-ventana.ru. VzBecTHoe n3aarensCTBO yueOHOM tuTeparypsl. HoBuHKH
HAay4YHO-TIOMYJISIPHBIX ¥ 3aHUMATEIbHBIX KHUT IO XHMHH.

6. http://schoolbase.ru/articles/items/ximiya. Bcepoccuiickuii MIKOIbHBII MOPTA CO CCHUIKAMU
Ha 00pa30BaTeNIbHBIC CAUTHI IO XMMUH.

7. www.periodictable.ru. CoopHuK craTeli 0 XHMHYECKHX JIEMEHTaX, HIUTIOCTPHPOBAHHBIH
IKCIIEPUMEHTOM.

IIpumepHbIe TeMbI HHANBUAYAJBHBIX 00Pa30BATEJIbHbBIX POEKTOB 10 XMMHUHU

No Tema IToTennuanpHas ITorennuanpHOE
Oynymas yupexaenue CIIO umm
npodeccust BIIO B peruone
1 Uccnenosanue xauecTBa das XUMHUK TI'Y um. [depxaBuna,
10 (PU3UKO-XUMHUUECKUM H TTITY
OpPraHOJICITUYECKUM TTOKa3aTeIIsIM
2 AHanu3 nmumeBbIX 100aBOK TEXHOJIOT TI'Y um. [epxxaBuna,
B MPOJYKTaX MUTAHUS TITY
3 XapakTepucTuka CcOoCTaBa u | TexHousor, xumuk | TI'Y um. [lepxaBuna,
CBOMCTB  BOABI  Kak  ¢akrop, TI'TY

ONpENEAOIUNA €€ MPUTOJHOCTH
JUIS BOAOIIOJIB30BAHHUS

4 BropuuHoe ncnonabs3oBanue Oymaru XUMHUK TI'Y um. [epxaBuna,
KaK Ccroco0 COXpaHEHHUs JIECHOTO TITY
MaccuBa

5 Bnusinue kBaiieHus Ha coaepxkanue | TexHosior, xuMuk | TT'Y um. JlepxaBuHa,
ButamuHa C B Kamycre TI'TY

6 Bnusinue cokoB, coaepkaimx texHoJor, xuMuk | TI'Y um. Jlep>kaBuHa,
AHTOLMAHbl, HA Pa3BUTHE TTITY

MOJIOYHOKHCJIOTO OPOXKCHHS O]
BO3/CHCTBUEM OaKTepuit
bifidobakterium, bifidum

7 Binstaue conent TAKENbIX METAIIIOB XUMHUK TI'Y um. [lep:xaBuHa,
Ha KU3HEICSITCIIbHOCTh OaKTepuit TTITY

8 Bnusinue metona 3aMopakuBaHuUs Bpay, xuMuk | TT'Y um. JlepxaBuHa,
Ha Ka4e€CTBO MUTHEBOU BOJIbI TITY

9 Hcnone3oBanue 030Ha TEXHOJIOT Bono3abopHas craHmmst

Ui 00€33apaskKUBAHUSI BOJBI

10 Bosa — ynukaibpHOE BElecTBO XUMHUK TI'Y um. [lepkaBuHa,
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MIPUPOBI TI'TY
11 XHUMHKH O CEKpeTax KpacoThl kocmeronor | TT'Y um. JlepxaBuHa,
TITY
12 Merasuibl B UCKYCCTBE HUCKYCCTBOBE]I, TI'Y um. [ep:xaBuHa,
XUMUK TI'TY
13 | BiusHue cBeXecTu MyKH TEXHOJIOT XnebornekapHoe
Ha KauecTBO MPOJYKTa IPOM3BOJICTBO
14 JloManHss XuMuucTKa TEXHOJIOT XUMUHUCTKA
15 Crioco0Bl OYHMCTKH MUTHEBOM BOALl | XMMHUK, TEXHOJIOT
16 310pOBBE, KPACOTA U XUMUS KOCMETOJIOT KocMmernueckuii kabuHer
17 dotorpadus u XUMHUs XUMUK TI'Y um. [lep:xaBuHa,
TITY
18 | AKTHUBHPOBAHHBIN yrojb U €ro Bpauy, papmauesr | TI'Y um. Jlep>xkaBuHa,
HCIOJIb30BaHUE TI'TY
19 XuMHs B CTUXAX U IIPO3€ JIIATEPATOP TI'Y um. [lep:xaBuHna,
TITY
20 | HUcropus cnuuku TI'V um. [lepxaBuHa,
TITY
21 KucinoTHOCTE IJI00B U aHTAIIMHEI XHUMHUK TI'Y um. [lepxaBuHa,

TI'TY







