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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), mpenacraBneHHbIX B DepepalbHOM TIOCYAapCTBEHHOM
obpasoBarenbHoM ctanaapre COO, ¢ yuérom Konuenuuu nmpemnogaBanusi yaeOHOTO IpeaMeTa
«Xumus» B o0Opa3oBaTenbHBIX opraHu3auusax Poccuiickoit ®enepanuu, peanru3yOmux
OCHOBHbIE 00pa3oBaTeibHbIE MPOrPaMMbl, U OCHOBHBIX MOJOXEHUH «CTpaTeruu pa3BUTHUS
BocnuTaHuss B Poccuiickoii @Penepanuu Ha nepuox 1o 2025 roxa» (Pacnopspkenue
[TpaButenscTBa PD o1 29.05. 2015 Ne 996 - p.).

OcHOBY MOIXOZ0B K pa3paboTKe MNporpaMMbl MO XHWMHUH, K OIPEAEICHUI0 oO0IIen
CTpaTeru 0O0y4eHHsI, BOCOUTAHUS U Pa3BUTHUS O0yUaIOLIUXCS CPEICTBAMU yueOHOro MpenMera
«Xumus» mas 10-11 xmaccoB Ha 06a30BOM ypOBHE COCTABUJIM KOHIICTITYaJbHbIE MOJOXKECHUS
OI'OC COO o B3aUMOOOYCIOBIECHHOCTH IIEJE€H, COJEp)KaHMs, PE3yJbTaTOB OOY4YEHUS U
TpeOOBaHUH K YPOBHIO MOATOTOBKH BBIITYCKHHKOB.

Xumudeckoe oOpa3oBaHHME, TIOJydaeMO€ BBIMYCKHUKAMH  0011e00pa3oBaTeIbHON
OpraHu3alliy, SBISETCS HEOThEMJIEMOM 4YacThl0 UX oOpa3oBaHHOCTH. OHO  CIYXHT
3aBEpIIAIOIINM ATAllOM peajlu3alMid Ha COOTBETCTBYIOIIEM €My 0a30BOM YpPOBHE KIIFOUEBBIX
[ICHHOCTEW, MNPHUCYIIUX LEJIOCTHOM CHUCTEeME XHMHYECKOTO 00pa3oBaHUsA. OTH LEHHOCTH
KacaloTcs MO3HAHMSI 3aKOHOB MPHUPOAbI, (OPMUPOBAHUS MHUPOBO33PEHUS M OOIIEH KYJIbTYphI
YeloBeKa, a TaKXkKe OHKOJOTHYECKM OOOCHOBAaHHOIO OTHOIICHHS K CBOEMY 3/0pOBBIO0 H
npupoaHOI cpene. Peanusyercs xummuueckoe oopazoBaHue 00y4yaroUMxcs Ha YPOBHE CPEIHETO
o0miero oOpa3oBaHMs CPEACTBAMHU YUEOHOTO IMpeaMeTa «XUMHs», COIEp)KaHHe U MOCTPOSHHE
KOTOpPOTO ONpEeNEeleHbl B MpOorpamMme M0 XUMHUU C Y4ETOM cCHeuu@uKd HayKu XUMUH, €€
3HA4YeHUS B MIO3HAHUM MPHUPOJIBI M B MAaTEPHAIbHOM KHU3HHU OOILECTBA, a TAKXKe C Y4ETOM OOIIUX
Henel ¥ NPUHIUIOB, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSIHHE CHCTEMbI CPEIHEro OOIIero
oOpazoBanus B Poccuiickoit @enepannu.

XUMHS KaK 3JIEMEHT CHUCTEMbI €CTECTBEHHBIX HayK MIpaeT 0COOYI0 pOJib B COBPEMEHHOI
[IUBWIN3ALUHN, B CO3JJaHUU HOBOW 0a3bl MaTepHalIbHOW KyabTypbl. OHa BHOCHUT CBOHM BKJIaJ B
dbopMupOBaHNE PALlMOHATIBHOTO HAYYHOTO MBIIUIECHUS, B CO3JJaHUE LIEJIOCTHOTO MPEACTaBICHUS
00 OKpyXaroIlleM MUpe Kak O €IMHCTBE MPHUPOJIBI M YeloBeKa, KOTopoe (hOpMUpPYETCS B XUMHH
Ha OCHOBE MOHHMMaHHS BEUIECTBEHHOI'O COCTaBa OKPY’KAIOILIEr0 MUPA, OCO3HAHUS 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 cO3WAareibHas, Kak Hayka
BBICOKMX TEXHOJIOTMH HaIlpaBlieHa Ha pPEIICHHE INIOOATbHBIX MPOOJIEM YCTOHYHMBOTO PAa3BUTHSA
YEJIOBEUECTBA — CBHIPbEBOM, JHEPreTUUYCCKOM, IUINEBOH, HSKOJOTHUUYECKOW O€30MacHOCTH |
OXpaHbl 3J0POBbSI.

B coorBercTBMM ¢ OOHMIMMHU MENSIMH W TMPUHIMIIAMH CPEIHETO 00IIero oOpa3oBaHUs
conepxanue npeamera «Xumusi» (10-11 kinaccel, 6a30BbIil ypOBEHb U3YUYEHHUs1) OPUECHTHPOBAHO
MPEUMYIIECTBEHHO Ha OOIIEKYIbTYPHYIO MOJATOTOBKY OOYy4YalolIUXCsl, HEOOXOAUMYIO MM MJis
BBIPAOOTKH MHPOBO33PEHUYECKUX OPUEHTHUPOB, YCIEIIHOTO BKJIIOYEHHUS B JKU3Hb COLIMYMA,
MPOJOHKEHUSI 00pa30BaHUsl B PA3IMYHBIX 00JIACTAX, HE CBA3aHHBIX HEMTOCPEACTBEHHO C XUMUEH.

CocraBnsiomuMu  npeaMera «XuUMHUsS» SIBISIIOTCS 0a30Bble Kypchl — «OpraHuyeckas
xumus» U «O01as 1 HeopraHu4yeckasi XMMHs», OCHOBHBIM KOMIIOHEHTOM COJIEP’KaHUsl KOTOPBIX
SIBIISIFOTCSL OCHOBBI 0a30BOM HAayKH: cUCTEMa 3HAHUN 10 HEOPraHUYECKO XUMUH (C BKIIOYCHUEM
3HaHWHN W3 O0IIel XUMHH) U OpraHudecKord Xumuu. PopMUpOBaHWE JTAaHHOW CHCTEMBbl 3HAHUN
OpyU HM3Y4YCHHUU TMpeaMeTa OOeCIeyrBaeT BO3MOXHOCTh PACCMOTPEHHUS BCETO MHOT000pa3us
BEIIECTB Ha OCHOBE OOLIUX 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 M3y4EHUIO
yuyeOHOro MaTtepuasia M OOyCJOBJIEHAa HCTOPUYECKH OOOCHOBAaHHBIM DPa3BUTHEM 3HAHWNA Ha
onpeAeNéHHBIX TEOPETHUECKUX YpPOBHSAX. Tak, B Kypce OpPraHMYECKOH XHMHH BellecTBa
paccMaTpuBarOTCS Ha YpOBHE KJIACCHUECKON TEOPHHM CTPOECHUS OPraHMYECKHX COEIUHEHUH, a
TaKk)K€ Ha YpOBHE CTEPEOXHMHUYECKUX M DJIEKTPOHHBIX MPEACTaBICHUN O CTPOEHUHU BELIECTB.
Ceenenus 00 M3ydaeMbIX B Kypce BELIECTBAaX HAlOTCA B PAa3BUTHU — OT YIJIEBOJOPOJIOB O
CIIOKHBIX OMOJIOTUYECKH aKTUBHBIX COeAMHEHHH. B Kypce opranuueckoil XMMHU HOTy4aroT
paszBuTHe CHOPMUPOBAHHBIE HA YPOBHE OCHOBHOTO 0O0IIEro oOpa3oBaHHs TEpPBOHAYAILHBIC
MPEJICTABICHUS] O XUMUYECKON CBSI3H, KJIACCU(PUKAMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCUMOCTHU
CBOMCTB BEILECTB OT UX CTPOCHUS, O XUMUUYECKON PEAKLIUH.

[Ton HOBBIM yrjioM 3peHHus B IMpeaMere «XuMus» 0a3z0BOro ypoBHSI paccMaTpUBaeTCs
U3yYEHHBII Ha YpPOBHE OCHOBHOTO OOIIEro oO0pa3oBaHHs TEOPETUUYECKUN MaTepuan Hu
dakTosornuecKkrue CBEACHHs O BEUIECTBaX M XMMHUYECKON peakuuu. Tak, B YaCTHOCTH, B Kypce
«O0Imas 1 HeopraHuyecKkasi XUMHsD» OOyUYalOIMIMMCS MPEIOCTABISIETCS BO3MOXKHOCTh OCO3HATh
3HaYeHHE TMEePUOJUYECKOr0 3aKOHAa C OOIIETEOPETUYECKMX W METOJOJIOTMYECKUX TMO3UIIMM,
riy0Xe TMOHATh HCTOPUYECKOE H3MEHeHHMe (YHKIM 3TOro 3akoHa — OT 0O0oOImaromei o
OOBSCHSIONEH U TPOTHO3UPYIOIICH.

EnuHas cucrema 3HaHUM O BAKHEMIIMX BEIIECTBAX, UX COCTaBE, CTPOCHHUH, CBOKMCTBAX U
MPUMEHEHUH, a TAK)Ke 0 XMMUUYECKUX PEAKIUIX, UX CYITHOCTU U 3aKOHOMEPHOCTSAX MPOTEKaHUs
pononHsercss B Kypcax 10 wum 11 kimaccoB »3nemMeHTaMu CoOJEpXk aHUs, HNMEIOIIUMHU
KYJIbTYPOJIOTHYECKMM M TNPUKIAAHONW XapakTep. OTH 3HAHUSA CIIOCOOCTBYIOT MOHHMAaHUIO
B3aUMOCBSI3M XUMHUU C JAPYTMMH HayKaMH, PACKpbIBalOT €€ poJib B ITI03HABATEIbHOM U
MPAKTUYECKON JESTeIbHOCTH YEJIOBEKa, CIOCOOCTBYIOT BOCIUTAHUIO YBaKEHUS K IPOIECCY
TBOPYECTBA B OOJIACTU TEOPUM M MPAKTHUECKHUX MPHIOKCHUU XUMHUHU, TOMOTAIOT BBITYCKHHUKY
OpPUEHTUPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MpoOJieMaX, CBSI3aHHBIX C XUMHEH,
KPUTHYECKH OCMBICIIMBATh MH(POPMAIUIO U MPUMEHSTH €€ IJIs MOTIOJHEHHs 3HAHUMN, pelleHus
MHTEJJICKTYaJIbHBIX U SKCIEPUMEHTANbHBIX HCCIEe0BaTeNIbCKUX 3aj1ad. B 1enoM conepikaHue
yueOHOoro npeamera «XuMHs» JaHHOTO YPOBHS M3yYCHHsI OPHEHTUPOBAHO HAa (POPMUPOBAHUE Y
00y4aromuxcsi MUPOBO33PEHUYECKO OCHOBBI JJIsi OHUMaHUSI PUIOCOPCKUX UIAEH, TaKUX Kak:
MaTepHaJIbHOE eIMHCTBO HEOPTraHUYECKOT0 M OPraHUYeCKOro MHpa, 00yCIOBIEHHOCTh CBOMCTB
BEIIECTB UX COCTABOM U CTPOEHHUEM, I03HABAEMOCTh IPUPOIHBIX SBICHUI MYTEM IKCIIEPUMEHTA
U pEIICHUS TPOTHBOPEUYHMA MEXIy HOBBIMU (paKTaMU M TCOPETHUECKUMHU TMPEANOCHUTKAMH,
OCO3HAHWE POJIM XMMHUHU B PEIICHUH SKOJOTUUYECKHX MPOOJIeM, a Takke MmpobieM cOepekeHus
HHEPreTUUECKUX PECYPCOB, ChIPbs, CO3AAHMSI HOBBIX TEXHOJIOTUN U MaTEpUAJIOB.

B muane pemieHust 3amad BOCHMTAHHUSA, Pa3BUTHS W COLHMAIM3AMM  OO0y4aroUIuxcs
IPUHATBIE MPOrpaMMON O XUMHUHM MOAXOAbl K OINPEACICHUIO COJIEp)KaHUs U IOCTPOEHUs
npeaMeTa MpeaycMaTpuBaloT (OpPMUPOBAHHE YHUBEPCAJIBHBIX YUEOHBIX AEWCTBUN, MMEIOLINX
0a30Boe 3HAUCHHE JUISl PA3IMYHBIX BHIOB JACATEIBHOCTU: PELICHUS MPOOJieM, TIOMCKa, aHAIN3a U
00paboTtkn wH(OpMaIMK, HEOOXOMAMMBIX I MPUOOPETEHUS ONbITa MPAKTHYECKOW U
MCCJIEIOBATEIbCKOM 1E€ATENbHOCTH, 3aHUMAIOIIEH BaXKHOE MECTO B NIO3HAHUU XUMUU.

B nmpakTuke npenojiaBaHusi XMMHH KaKk Ha YpOBHE OCHOBHOTO OOIIETr0 00pa30BaHus, Tak U
Ha ypOBHE cpeaHero oomero oOpa3oBaHUS, NpPU  ONPEACICHHH COACPIKATEIbHOM
XapaKTepUCTUKU IleJiell M3y4eHHUs TpeAMeTa HalpaBlI€HUEM IE€PBOCTEIEHHON 3HAYMMOCTH
TPaJUIMOHHO Tpu3HaéTca (HOPMUPOBAHME OCHOB XHMHYECKOM HayKHM Kak o00JacTH
COBPEMEHHOT0 E€CTECTBO3HAHUS, MPAKTUYECKOW [EeATENIbHOCTH YeJOBEeKAa M KaK OJHOTO U3
KOMIIOHEHTOB MHpPOBON KyiabTyphl. C METOIMYECKOM TOYKM 3pEHHUsS TaKOW MOAXOA K
OTIpeIeNICHUIO 1eIel N3yYeHHsI IpeMETa SBISETCS BIOJIHE OMPaBAaHHbBIM.

CornacHo NaHHOW TOYKE 3pEHUs TVIABHBIMHU IEISIMH H3ydeHUs mpeaMera «XuMHs» Ha
6azoBoM ypoBHe (10 =11 xu1.) ssBASIOTCS:



e (QopmupoBaHHE CHCTEMBl XWMHUYECKHUX 3HAHMW KaK BaXKHEUIIEH COCTaBISIONICH
€CTECTBEHHO-HAyYHOW KapTHHBI MHUpPA, B OCHOBE KOTOPOM JIeKAaT KIIIOUEBHIC MOHATHS,
(dyHIaMeHTalbHBIE 3aKOHBI U TEOPHHM XUMHH, OCBOCHME SI3bIKa HAyKH, YCBOCHHE U
MOHMMAaHHUE CYIIHOCTH JOCTYMHBIX O0O0OOIIEHUH MHPOBO33PEHUECKOrO 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 MPAKTUUECKOMN U
MMOBCEAHEBHOM XKU3HU;

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

Hapsiny ¢ atum, comepikarenbHas XapaKTepUCTHUKA MeNiel U 3a7a4 U3Y4YCHHsI MpeaMeTa 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 CoJiepKaHusi oOyueHwus,
OPUEHTHPOBAaHHONW Ha TMOATOTOBKY BBIIYCKHHKA 0OIIe00pa30BaTeIbHONM  OpraHU3aIlH,
BIIAJICIONIETO HE HAOOPOM 3HAHWMU, a (PYHKIIMOHAIBHOW T'PAMOTHOCTBIO, TO €CTh CIOCOOaMU U
YMEHHSIMH aKTUBHOTO TIOJTYYEHUS 3HAHWH 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,
dbopMupoBaHHE HMHTEIUVIEKTYalbHO 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 YHHUBEPCAIbHOE 3HAUYCHUE JJISl Pa3IMYHBIX BUJIOB JIEATEIbHOCTH: PELICHUS 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 MOTPEOHOCTSIMU, 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, KOTOpble 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
NPUPOIONIOIB30BAHNSA, TOMOJHEHUS SHEPreTUYECKUX DPECYpCOB U COXPAaHEHHs MPHPOIHOTO
paBHOBECHs, OCO3HAHMSI HEOOXOIUMOCTH OEpeXHOr0 OTHOIICHHS K NPHUPOJE U CBOEMY
3JI0POBBIO, a TAK)Ke MPUOOPETEHUS OIBITA MCIIONH30BAHMS MOTYYCHHBIX 3HAHUUN IS TPHHSITUS
IPaMOTHBIX PEIICHUN B CUTYalLlUAX, CBI3aHHBIX C XUMUYECKUMHU SIBICHUSMHU.

B yueGHOM miaHe cpemHero obiero oOpa3oBaHus mpeamer «XuMus» 06a30BOTO ypOBHS
BXOJIUT B COCTaB MpeaMeTHON 00macTu «EcTecTBeHHO-HAyUHbIE IPEAMETHI.



OO01ee yuCiIO YacoB, OTBEAEHHBIX ISl U3YUEHUs XUMUHU, Ha 0a30BOM YpOBHE CPEIHEro
obmero obpazoBaHusi, cocrapisier 68 yacoB: B 10 kmacce — 34 gaca (1 ywac B Hexmenmo), B 11
kyacce — 34 gaca (1 gac B Hezemio).



COIAEPKAHUE OBYUEHUA
10 KJIACC
OPTAHUYECKASA XUMUSA

TeopeTuvyecKkue OCHOBbI OPraHUYECKON XUMHH

[Ipenmer opraHnyeckor XUMHUU: €€ BOBHUKHOBEHUE, PA3BUTUE Y 3HAYEHUE B MOJYYECHUU
HOBBIX BEIIIECTB U MaTepuajaoB. Teopust CTpoeHus opraHudeckux coequuennii A. M. bytieposa,
e ocHOBHbIe TOJOXKEeHUA. CTpyKTypHble (DOpPMYIJIBI OpraHWYECKHX BeIIeCTB. [ omoiorus,
n30Mepusa. XUMHUYECKas CBSA3b B OPraHUYECKUX COCTMHEHUSX — OJIMHAPHBIE U KPATHBIE CBSI3U.

[IpencraBnenrie o  kmaccuuKalMy  OpPraHUYECKUX  BemecTB.  HomeHkmiarypa
OpraHMYECKUX COEIMHEHUN (CHUCTeMaThyecKkas) W TPUBHAIbHbIE HA3BaHUA BaKHEUIINX
MIpPECTABUTENECH KIAaCCOB OPraHMYECKUX BEIIECTB.

OKCIIEpUMEHTAIbHbIE METOAbl U3YUYEHHS BEIIECTB M MX MPEBPALLECHUN: O3HAKOMIIEHHE C
oOpa3iiaMu OpraHUYEeCKUX BEIIECTB M MaTepHallaMd Ha WX OCHOBE, MOJEITUPOBAHUE MOJEKYI
OpraHMYECKUX BEIIECTB, HAOMIOACHHE U ONUCaHHE JEMOHCTPALMOHHBIX OIBITOB IO
MPEBPAIICHUIO OPTAHUYECKUX BEIECTB MPU HATPEeBaHUU (TUIaBJICHHE, OOYTITMBAHUE U TOPEHUE).

YraeBogopoabl

AJKaHBI: COCTaB M CTPOEHHUE, TOMOJOrMYecKM psa. MeraH M 3TaH — mpocTeHlne
MPEJCTAaBUTENIN aJKaHOB: (U3MYECKHE W XHMHUYECKHE CBOMCTBA (peakuuM 3aMelleHus u
TOpPEHUsI ), HAXOXK/IEHUE B IIPUPO/IE, TIOJYUEHUE U IPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUN PAMl. DTUIIEH W MPONUJIEH — MPOCTEUIINE
MPEJCTABUTENIN AJIKCHOB: (DU3MYECKHE W XWMHUYECKHE CBONCTBA (pPEakiUU TUIPUPOBAHHUS,
raJIoreHUPOBAHMUS, THAPATALlMK, OKUCIICHUS U TIOJMMEpPU3allin ), OJydeHHe U TPUMEHECHHUE.

Ankanuensl: Oyraauen-1,3 u metmnOyranuen-1,3: cTpoeHue, BaKHEHIINE XMMHUYECKHE
cBoiicTBa (peakius noaumepusanun). [lomydeHne cHHTETHYECKOTO KayuyKa U Pe3UHBI.

AJNKHUHBI: COCTaB M OCOOEGHHOCTH CTpPOCHHUS, TOMOJIOTUYECKMH psia. AUETHICH -
MPOCTEHUININIA TTPEICTABUTENb ATKUHOB: COCTAaB, CTPOCHHE, (DU3NICCKHUE U XUMUYECKHE CBOMCTBA
(peakuuu THAPUPOBAHUS, TATIOTCHUPOBAHMS, THAPATAIINH, TOPSHHSI ), TOydYeHUE U IPUMEHEHHE.

Apenbl. benson: cocrtaB, cTpoeHHe, (PU3NUECKHME W XWMHUYECKHE CBOMCTBa (peaxiuu
TaJIOTEHUPOBAHUSI M HUTPOBAHUS), MOJIYYEHHE M HPUMEHEHHue. lonyon. cocmas, cmpoenue,
Quszuueckue u xumuueckue ceolicmea (peakyuu 2an02eHUPOSaAnUsl U HUMPOBAHUs), NOJLyYeHue U
npumenenue. TOKCMYHOCTb apeHOB. ['eHeTHueckas CBSI3b MEXIY YIVIEBOJOPOJaMH,
MIPUHAICKAUMH K pa3InYHbIM KJIaccaM.

[IpupoaHble UCTOYHUKH YTIIEBOIOPOAOB. [IpupoaHbIi ra3 ¥ MOMyTHBIC HEPTSIHBIC Ta3bl.
Hedtr u e€ mnpoucxoxnaenue. CrnocoObl mepepabOTKM HEPTH: TEePEroHKa, KPEeKUHT
(TepMUYECKHiA, KaTamUTHYeCKHii), muponu3. [IpoaykTsl nepepaboTku HeTH, UX MPUMEHEHHE B
MPOMBIIIIEHHOCTH U B ObITY. KaMeHHBIN yroib M MPOAYKTHI €ro NepepadoTKH.

DKCIEepUMEHTAIbHbIE METOAbl U3YUEHHS BEIIECTB M WX MPEBPALIECHUNA: O3HAKOMIIEHHUE C
oOpa3iamu 1iacTMacc, KaydykoB U pe3uHbl, Koyuiekiuuu «Hedte» u «Yronb», MogenupoBaHue
MOJIEKYJ YTJI€BOJOPOJOB U TaJOr€HONPOU3BOJHBIX, IPOBEIEHHE MPAKTHYECKOW DPaOOTHI:
MOJIy4eHHUE 3TUIICHA U U3YYEHUE €r0 CBOMCTB.

Pacuérnbie 3amaun.

Bbruncnenuss mo ypaBHEHHIO XUMHYECKOW peakiuu (Maccel, 00BEMa, KOJIWYeCTBa
UCXOJIHOTO BEILECTBA MJIM TMPOJYKTA PEAKIMH IO M3BECTHBIM Macce, O00bEMY, KOJIUYECTBY
OJIHOTO M3 MCXO/JHBIX BEUIECTB WU MPOAYKTOB PEAKIIHH).

Kucaopoacoaep:xamme oprannyeckne coeiNHEHUs!

[IpenenbHble OAHOATOMHBIE CHUPTHI. METaHON M 3TaHOIN: CTpPOEHHE, (U3NUecKue Hu
XUMHUYECKHE CBOWCTBA (PEakIMU C aKTHBHBIMU METaNIaMH, TaJIOTEHOBOJIOPOJAMHU, TOPEHUE),
puMeHeHne. BonopoiHble CBA3M MEXy MOJIEKYJIAMH CIUPTOB. JlelicTBME METaHOIa U 3TaHOIa
Ha OpraHu3M YeJIOBEKa.

MHoroaromMHble CHUPTHI. ODTWICHIJIMKOIb W TJIMLEPUH: CTpOeHHE, (u3MUeckue u
XUMHUYECKHE CBOMCTBA (B3aUMOACHCTBHE CO MIETOYHBIMHA METaNIaMHi, Ka4eCTBEHHAS peaKIIUs Ha




MHOIOaTOMHBIE CcHUpPTHI). JleficTBue Ha opraHu3Mm uenoBeka. lIpuMeHeHue riuunepuHa u
STUJICHTJIUKOJIS.

@DeHON: CTpOEHHE MOJEKYIbl, (QU3NYeCKue W XUMHYECKHE CBOMCTBa. TOKCHYHOCTH
denona. [Ipumenenne Genona.

Anprerusl M Kemouwvl. DoOpManbIeruj, aueTambAeTHA: CTpOCHue, (usnueckue u
XUMHYECKHE CBOWCTBA (PEaKIMM OKHUCICHHUS M BOCCTAaHOBJICHUS, KayeCTBEHHBIC PEaKIUu),
IIOJIy4YEHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TpeneibHbIe KapOOHOBbIE KUCIOTH. MypaBbuHAsi U YKCYCHasl KUCIIOTBI:
CTpoeHue, PU3NUECKUEe U XUMHUUECKUE CBOMCTBA (CBOMCTBA, 00IIME TS Kiacca KUCIIOT, PEaKIHs
stepudukanmu), MoiydeHne U mnpumeHeHue. CTeapuHOBasi M OJIEUHOBAas KHUCJIOTHI Kak
MPEJICTABUTENIN BBICIINX KapOOHOBBIX KHUCIOT. MblIa KaK COJIM BBICIIUX KapOOHOBBIX KHCIIOT,
HUX MOIOIIEE NEHCTBHUE.

Crnoxnble 23Ul KaK MPOU3BOJHBIE KAPOOHOBBIX KHUCIOT. [ MAPOIU3 CIOXKHBIX 3(PHUPOB.
Kupsl. ['maponus sxupos. [Ipumenenue xupoB. bruosorndeckas pojb KUPOB.

VYrneBoasl: cocTaB, KIIacCU(PHUKAIMS YIIIEBOAOB (MOHO-, TU- U MoJMcaxapuabl). [ moko3a —
IpocTelInii MOHOCaxapua: OCOOEHHOCTH CTPOEHHUS MOJEKYJbl, (U3MUEeCKHe U XUMHYECKHE
cBoiicTBa (B3ammopelcTBue ¢ ruapokcugoM Mmeau(ll), okucieHne amMMHaYHBIM PAaCTBOPOM
okcuma cepebpa(l), BoccraHoBiIeHWE, OpoKEHHE TIIOKO3bI), HAXOXKJICHHE B TPHUPOJE,
npuMeHeHue, Ouonoruueckas poib. @orocunre3. Ppykro3a Kak H30Mep IIIFOKO3BI.

Kpaxman u nesmiono3a Kak NpUpoaHble moauMmepbl. CTpoeHre Kpaxmalia U LeJUTH0JIO3bI.
®dusnueckue U XUMHYECKUE CBOMCTBA KpaxMaia (THIpOIu3, KaueCTBEHHAs! PEaKIus C HOJAO0M).

DKCrepUMEHTAIbHBIE METOJbl M3y4YEHHS BEIIECTB M MX IMPEBpallleHUil: MpOBeIeHHE,
HaOJIoZIeHWe W ONMCaHUE JEMOHCTPALMOHHBIX OIBITOB: TOPEHHE CIIHMPTOB, KayeCTBEHHBIC
peakIMu OJHOATOMHBIX CHUPTOB (OKuciIeHHe 3TaHoja okcuaoMm wmeau(ll)), mMHOroaToOMHBIX
cupToB (B3aumopeiicTBue rmiepuHa ¢ ruapokcunom menu(ll)), ampaerumoB (oxkucieHue
aMMHayHbIM pacTBopoM okcuga cepeobpa(l) m ruapoxcumom wmenu(ll), B3ammopeiicTBue
KpaxMajia C HOAOM), MpPOBEACHUE TPAKTUYECKOH pabOThI: CBOHCTBA pacTBOpa YKCYCHOU
KHUCIIOTBI.

Pacuérnbie 3amaun.

Bbruncnenuss mo ypaBHEHHIO XUMHYECKOW peakiuu (Macchl, 00BbEMa, KOJIMYEeCTBa
MCXOJIHOTO BEILECTBA MJIM TMPOJYKTA PEAaKIMH IO H3BECTHBIM Macce, O00bEMY, KOJIUYECTBY
OJIHOTO M3 UCXO/JHBIX BEUIECTB WU MPOAYKTOB PEAKIIHH).

A3oTconeprkaliie OpraHn4eckiue COeTMHEHN.

AMUHOKHCIOTHI Kak aM(OTepHble OpraHuyeckue coeauHeHus. Dusmueckue u
XMMUYECKHE CBOWCTBA AMHUHOKHUCIOT (Ha mpuMepe IHiMHa). buosornueckoe 3HauYeHHE
amMuHOKUCHOT. [lenTusl.

benku kak mpupoaHbIe BBHICOKOMOJIEKYJSIpHBIE coequHeHus. [lepBuuHas, BTOpUYHAs U
TpeTU4yHasi CTPYKTypa OenkoB. XHUMHYECKHE CBOMCTBa OENKOB: THUIPOJIU3, JEHATypalus,
KaueCTBCHHBIC PEAKIINH Ha OCIKH.

DKCrepUMEHTAIbHBIE METOJIbl M3YYEHHs BEIIECTB M UX IpEeBpallleHHil: HaOloleHue U
OMHMCAaHUE JCMOHCTPALMOHHBIX OMBITOB: JCHATypalus OENKOB MpPH HarpeBaHUU, I[BETHBIC
peakIuu OCJIKOB.

BbicokoMoIeKyIsIpHBIE COeTUHEHHS

OcCHOBHbBIE TIOHSTUSI XUMHUHU BBICOKOMOJEKYJSPHBIX COEIMHEHUN: MOHOMEp, IMOJIUMED,
CTPYKTYpPHOE 3BEHO, CTENEHb IOJIMMEpPHU3aLlUU, CPEIHsAs MOJeKyispHas Macca. OCHOBHbIE
METO/Ibl CHHTE3a BEICOKOMOJIEKYJISIPHBIX COETMHEHUHN — MOJMMEpU3aIIHs U MOJIUKOHCHCAIIHSL.

OKCHEpUMEHTAJIbHBIE METO/Ibl M3Y4YEHHs BELIECTB U MX NPEBPAILCHUN: O3HAKOMIIEHUE C
oOpa3lamMu IpUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAyYyKOB.

MexnpeamMeTHbIE CBSI3H.



Peanu3zanus MeXIpeIMETHBIX CBsI3€d MPU M3Y4YEHMM opraHndyeckod xumuu B 10 kiacce
OCYIIIECTBIISIETCSl 4Yepe3 HCIOJb30BaHHWE KaK OOIIMX eCTECTBEHHO-HAYYHBIX MOHSITHM, Tak W
MOHSATUH, SBIISIOMIMUXCSA CUCTEMHBIMU ISl OTJEIBHBIX MTPEAMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO01mue ecTeCTBEHHO-HAy4YHbIE TOHSATHUS: SBIIEHUE, Hay4YHbIH (DakT, rumoresa, 3aKoH,
TEOpHs, aHajdu3, CUHTE3, KIacCU(PUKAIUSI, TEPUOJUIHOCTh, HAONIOIEHNEe, HW3MEpEHHeE,
3KCHEPUMEHT, MOJECITUPOBAHHUE.

®du3nka: MaTepus, SHEPIusi, Macca, aToM, SJIEKTPOH, MOJIEKYJIa, JHEPreTUYECKUN YPOBEHD,
BEIIECTBO, TEJI0, 00BEM, arperaTHOE COCTOSIHUE BElIeCTBa, (PU3MUeCcKre BEJUMYUHBI U €IUHHIIBI
WX U3MEPEHUSI.

buonorus: knerka, opranu3Mm, Omocdepa, oOMEH BEIIECTB B OpraHu3Me, (HOTOCHHTE3,
OMOJIOTHYECKH aKTUBHBIC BellecTBa (O€IKH, YIiIeBOIbl, )KUPbI, (HEPMEHTHI).

['eorpacdusi: MuHepasbl, TOPHbIE TOPOIbI, MTOJIE3HBIE HCKOMAEMbIE, TOTIINBO, PECYPCHI.

TexHoMoTUs: NUILEBbIE MPOAYKTHI, OCHOBBI PAallMOHAIILHOTO MUTAHUSI, MOIOIITUE CPEACTBA,
JIEKAPCTBEHHBIE U KOCMETUYECKHUE MpenapaThl, MaTeprasbl U3 HCKYCCTBEHHBIX U CHHTETUYECKUX
BOJIOKOH.

11 KUIACC
OBIIASA U HEOPTAHUYECKASA XUMUSA

Teopernyeckne 0CHOBbI XMMHH

XuMHUeCKUi ayeMeHT. 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(QUTYpalKs aTOMOB.

Ilepuonnueckuii 3axkoH u llepuoguyeckas cucrema xumuueckux odiemeHtoB . H.
MenneneeBa. CBs3b NEPUOAMYECKOrO 3akoHa M [leproanyeckoil CHUCTEMBbl XHUMHUYECKUX
anemeHToB J[. Y. MenzaeneeBa ¢ COBPEMEHHON TEOPHEN CTPOEHMSI aTOMOB. 3aKOHOMEPHOCTHU
M3MEHEHHUS CBOMCTB XMMHYECKHUX 3JIEMEHTOB U 00pa3yeMbIX UMU MPOCTHIX U CIIOKHBIX BEIIECTB
0 TPYIIaM U nepuogam. 3HaueHue MePUOIUIECKOro 3aKOHa B Pa3BUTUH HAYKH.

Ctpoenue BemiecTBa. XHWMHYECKas CBsI3b. BHIBI XUMHUYECKOH CBSI3M (KOBaJEHTHAas
HETOJISIpHasl W TIOJSpHAs, MOHHAs, MeTajuinyeckas). MexaHu3mbl 0Opa3oBaHMsI KOBaJCHTHOMN
XUMUYECKON CBs3M (OOMEHHBIH W JIOHOPHO-aKIENTOPHBIN). BomopoaHas cBs3b. BajaeHTHOCTS.
DNeKTpooTpUulaTeNbHOCTh. CTenenb okucieHus. OHbI: KaTUOHBI U AHHOHBI.

BemectBa MOJEKYISIPHOTO U HEMOJEKYJSIPHOIO CTPOECHMS. 3aKOH IMOCTOSIHCTBA COCTaBa
BEIIECTBA. THUMBl KPUCTALIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOWCTBA BELIECTB OT THIIA
KPUCTAJUIMYECKON PEIIETKH.

[Tonsatue o qucnepcHbIix cucremax. VICTUHHBIE U KOJUIOMIHBIE pacTBOpbl. MaccoBast 10
BEILIECTBA B PaCTBOPE.

Knaccupukanuss HeopraHWdecKuxX CcoequHeHuil. HoMeHkIaTypa HEOpPraHMYECKUX
BEIECTB. ['eHeTnueckas CBsSI3b HEOPraHWYECKHMX BEIIECTB, NPUHAMICKANMX K Pa3IUIHBIM
KJIacCaM.

Xumudeckass peaknus. Kiaccupukamuss XUMHUYECKUX PpEaKIMii B HEOPTraHWYECKON W
OpraHWYECKOM XMMHUU. 3aKOH COXPAHEHHUSI MACCHI BEUIECTB, 3aKOH COXPAHEHMS U MpPEBpaAICHUS
SHEPIUM NPU XUMUYECKUX PEAKIUSIX.

CKopocTh peakiuu, €€ 3aBHUCHMOCTh OT Pa3NU4YHBIX (akTopoB. OOpaTHUMbIE pPEaKIIHH.
Xumnueckoe paBHoBecHe. DakTOpbl, BIUSIOIIME HA COCTOSSHUE XUMHUYECKOIO PAaBHOBECHS.
[Tpunnun Jle [laTense.

OnexrponauTnueckas aucconuanus. CunbHble M ciaadble 37eKTpoiauThl. Cpena BOIHBIX
pacTBOPOB BEIIECTB: KHUCIIast, HEUTpaabHas, IIeIOYHAs.

OKHMCIUTENTBHO-BOCCTAHOBUTENIBHBIEC PEAKIINH.

DKCIEpUMEHTAIbHbIE METOJbl M3YYEeHHs] BEHIECTB M WX MPEBPALICHUN: JIEMOHCTpAIUs
tabmun «lleprognyeckas cucrtema xumuueckux smeMeHToB J[. M. MenpaeneeBay, u3ydeHue
MoOJIele KPUCTAJUTMUECKUX pPEmETOK, HAOMIOJCHHEe U ONHCaHWE JEMOHCTPAMOHHBIX U



71ab0paTOPHBIX OMBITOB (PA3JIOKEHHE IEPOKCHAA BOJOPOJAa B MPUCYTCTBUHM KaTaam3aTopa,
ONpeJIETICHUE CPellbl PaCTBOPOB BEIIECTB C MOMOIIBI YHHUBEPCAIBHOTO MHAUKATOPA, PEAKLIUU
MOHHOTO0 OOMEHa), MPOBEACHHE MPAKTUYECKOH paboThl «BnusHUe pa3nuyHbIX (DaKTOpOB Ha
CKOPOCTh XUMHYECKOU PEAKIIM.

Pacuérnbie 3a1aun.

PacuéTel 0 ypaBHEHUSIM XMMHUUYECKUX PEAKIIMi, B TOM YUCJIE TEPMOXUMUYECKHUE PACUETHI,
pacy€ThI C UCTIOIB30BAHUEM TTOHATHS «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 MpUMepe KUCIopoia, cephl, hocdopa U yriaepoaa).

XUMHYECKHUE CBOMCTBA BaKHEHIIMX HEMETAUIOB (TaJIOTEHOB, Cephl, a3oTa, ¢ocdopa,
yIiepoJia U KpEMHUs1) U UX COCAMHEHUH (OKCUIOB, KUCIOPOACOAEPKAIIUX KUCIIOT, BOAOPOIHBIX
COCTMHCHUH).

[IpuMeHeHre Ba)KHEUINX HEMETAJUIOB U UX COCIMHEHUM.

Meramnel. [lonoxenne metamioB B [lepuoanyeckoil cucteMe XUMUYECKUX AJIEMEHTOB [l.
U. MengaeneeBa. OCOOEHHOCTH CTPOCHUS JIEKTPOHHBIX 000JI0YE€K aTOMOB MeTaiioB. OOmue
¢dbuszndeckue cpoiicTBa MeTauioB. CIIaBbl META/UIOB. DJIEKTPOXUMHYCCKUHN Psijl HaNPSKESHUH
METaJJIOB.

XWUMHUYECKHUE CBOWCTBA BAXKHEWUIINX METAJIOB (HATPHUH, KaJWid, KaJbIlUHd, MAarHUM,
ATIOMUHHM, LIUHK, XPOM, JKE€JI€30, ME/Ib) U UX COCTUHEHUM.

OO6mue cmocoOs! oydeHus MeTauioB. [I[puMeHeHre METaNIJIOB B OBITY M TEXHHUKE.

OKCIEpUMEHTAIbHbIE METOJbl H3YyYEHHUsS BEUIECTB M UX MPEBpalllCHUI: H3y4yeHue
KOJUIeKIMH «MeTauibl U CIJIaBbl», OOpa3lOB HEMETAJUIOB, PEIICHHE SKCIepUMEHTAIbHbIX
3ama4, HaONIOJICHWE W  ONHCAaHWE JEMOHCTPAIIMOHHBIX U  JIADOPAaTOPHBIX  OIBITOB
(B3auMojielicTBUE TUAPOKCHIA aJIOMUHHUS C PacTBOpaMH KHUCIOT W IlEJoYel, KauyecTBEHHbIE
peaKIMu Ha KaTUOHBI METAJIJIOB).

PacuérHrble 3agayn.

Pacuérel macchl BemiecTBa WM 00ObEMA ra3oB M0 M3BECTHOMY KOJIHMYECTBY BEILECTBA,
Macce Wi 00BEMY OJIHOTO M3 yYaCTBYIOIIUX B PEAKIMH BEIICCTB, pacuéThl Macchl (00bEMa,
KOJIMYECTBA BEIIECTBA) MPOIYKTOB PEAKLIUU, €CIIU OJTHO U3 BEILIECTB UMEET MPUMECH.

XuMHus U )KU3Hb

Ponp xumuu B 006€criedeHIH KOJIOTUIECKOM, SHEPTeTUIECKON M THINEBON 0€30MacHOCTH,
pa3BuTuM MeauuuHbl. [loHsATHE O HAay4YHBIX METOJAaxX MO3HAHUSA BEIIECTB U XUMHUYECKUX
peaKuuii.

[IpencraBinenuss 00 OOMX HAyYHBIX MNPHUHLUIAX T[POMBIIUIEHHOTO MMOJY4YE€HHUS
BAKHENIIMX BEILIECTB.

YenoBek B MHUpE BEUIECTB M MAaTEpPUANOB: BAXXHEHIIME CTPOUTEIbHBIE MATEpHUAbI,
KOHCTPYKIIMOHHBIE MaTepualibl, KPacku, CTEKJIO, KepaMHKa, MaTepHalibl ISl SJIEKTPOHUKH,
HaHOMAaTepHalibl, OpraHMYeCKHe U MUHEPATIbHBIEC y100pEHUSI.

XuMHS U 3]I0pOBbE YEJIOBEKA: MPAaBHJIA HUCIOJIb30BAHUS JIEKAPCTBEHHBIX MPENaparosB,
npaBuiia 6€30MacCHOT0 HCIIOIb30BaHMs MPenapaToB OBITOBOM XMMHUHU B IOBCETHEBHOM JKU3HHU.

MexmpeamMeTHbIE CBSI3H.

Peanuzamust MeXIpeIMETHBIX CBSI3€H MPU M3yYEeHUU OOIIEH W HEOPTraHWYECKON XUMHH B
11 kiacce OCyIIECTBIIIETCS Yepe3 UCIOIb30BAHNUE KaK OOIIMX €CTEeCTBEHHO-HAYYHBIX MOHSATHM,
TaK W MOHSATHM, SIBJISIOIIUXCS CUCTEMHBIMU JJI OTAEIBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOIO
LMKJIA.

OO0mue ecTecTBEHHO-Hay4YHbIE MOHATHS: HAay4YHbIH (DaKkT, THUIOTE3a, 3aKOH, TEOpHs,
aHaNM3,  CHUHTE3,  KIacCH(pUKalUsi,  MEePUOJUYHOCTh,  HAONIONEHUE,  OKCICPUMEHT,
MOJICJINPOBAHUE, UBMEPEHHUE, SBIICHUE.



®dusnka: Marepus, SHEPrusi, macca, aToM, 3JEKTPOH, MPOTOH, HEHUTPOH, MOH, H3O0TOI,
PaAMOaKTUBHOCTh, MOJIEKYJa, YPHEPreTUUECKUN ypOBEHb, BEIIECTBO, TEJIO, 00BEM, arperatHoe
COCTOSTHUE BEIECTBa, PU3NUECKUE BEIMUUHBI U €IMHUIIBI KX U3MEPEHHSI, CKOPOCTb.

buonorus: knerka, opraHu3M, 5KOocHcTeMa, Ouocdepa, MaKpo- U MHKPOIIEMEHTHI,
BUTaMUHBI, 0OMEH BEIIECTB B OpraHU3ME.

['eorpacdusi: MuHepasbl, TOPHbIE IOPOIbI, MTOJIE3HBIE HCKOMAEMBbIE, TOTINBO, PECYPCHI.

TexHomorus: XUMUYECKass  MPOMBIILIEHHOCTD, METaJUTyprusl, MIPOU3BOCTBO
CTPOUTENBHBIX MaTepuasoB, CEJIbCKOXO03SUCTBEHHOE MIPOU3BOJICTBO, MUIIeBast
MPOMBINUICHHOCT, (papMareBTUYeCKasi MPOMBIIUIEHHOCTh, MPOU3BOJCTBO KOCMETHYECKHX
[penapaToB, MPOU3BOJICTBO KOHCTPYKIIMOHHBIX MAaTE€pPHANIOB, 3JIEKTPOHHAS MPOMBIIIEHHOCTD,
HAaHOTEXHOJIOTUH.

[INIAHUPYEMBIE PE3VIJIbTATBI OCBOEHM A ITPOI'PAMMBI I10 XM HA

BA30BOM YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHIMA
JIMYHOCTHBIE PE3YJIBTATHI

OI'OC COO ycranaBnuBaeT TpeOOBaHHUS K pe3ylbTaTaM OCBOCHHUS OOy4YalOIIMMUCS
porpamMMm CpemHero o0miero oOpa3oBaHHs (JUYHOCTHBIM, METANPEAMETHBIM M MPEIMETHBIM).
HayuyHo-meTonndeckoii OCHOBOM Uisi pa3paldOTKM IUIAHUPYEMBIX pE3yJIbTaTOB OCBOCHHS
IIPOrpaMM CPeTHETo 00IIero 00pa30BaHus ABISETCS CUCTEMHO-EATEIbHOCTHBINA MOIXO/.

B cooTBeTrcTBUM C CUCTEMHO-AESTEIBHOCTHBIM MOAXOAOM B CTPYKTYPE JIMYHOCTHBIX
pe3yNbTaTOB OCBOCHMS mpeaMmeTa «XHUMHs» Ha YpPOBHE CpeIHero ooOiero oOpa3oBaHUs
BBIJICJICHBI CJIEIYIOIINE COCTAaBISIONINE:

OCO3HaHWE OOYYAIOIIMMUCS POCCUUCKOM TPaKTAHCKOW HIACHTUYHOCTH — TOTOBHOCTH K
CaMOPAa3BUTHIO, CAMOCTOSATEILHOCTH U CaMOOIPEACIICHHIO;

HaJIMYMe MOTUBALUU K 00YyUEHHIO;

I[EJICHAIIPABJIICHHOE Pa3BUTHE BHYTPEHHUX YOCKICHHI JTUYHOCTH HA OCHOBE KIIFOUEBBIX
IIEHHOCTEH ¥ UCTOPUUYECKHUX TPAJAHUIIHK 0a30BOM HAYKH XUMHUH,

TOTOBHOCTh M CIIOCOOHOCTh OOYYaromIMXCs PYKOBOJCTBOBATHCS B CBOEH NIEATEIHHOCTH
[EHHOCTHO-CMBICIIOBBIMH ~ YCTAaHOBKAaMHU, TPUCYLUIUMHU LIEJIOCTHOM CHUCTEME XUMHYECKOIo
o0Opa3oBaHuS;

HaJIMYUe TMPABOCO3HAHUSA 3KOJOTUYECKOM KYIbTYpbl U CHOCOOHOCTH CTaBUTh LIENU U
CTPOUTD KU3HEHHBIE ILJIAHBI.

JInuHOCTHBIE pE3yJbTaThl OCBOEHHUS IMpeaMera «XHUMHs) JOCTUTAIOTCS B EIUHCTBE
yueOHOM ¥ BOCHUTATENILHOM JEATETbHOCTH B COOTBETCTBUM C T'yMaHHUCTHYECKUMH,
COLIMOKYJIbTYPHBIMH, JyXOBHO-HPAaBCTBEHHBIMH IICHHOCTSIMH U HJe€allaMd POCCHUHCKOTO
TpaXTaHCKOTO OOIIecTBa, MPUHATHIMA B OOIIECTBE HOPMAMH U TMPAaBWIAMHU TOBEICHUS,
CIOCOOCTBYIOLIMMH TPOLIECCaM CaMOIO3HAHUS, CAMOPA3BUTHSI U HPABCTBEHHOTO CTAaHOBIICHUS
JUYHOCTH 00YJarOIIUXCSI.

JInuHOCTHBIE pe3yNbTaThl OCBOEHUS MpeaMeTa «XHUMHs» OTPakaloT CPOPMUPOBAHHOCTD
OMbITAa TIO3HABATEIIbHOM M TPAKTHYECKOH JCSITENbHOCTH OO0YJarOMMXCsS [0 peaau3alun
IPUHATHIX B OOIECTBE LICHHOCTEH, B TOM YUCIIE B YaCTHU:

1) rpaaaHCKOro BOCIMTAHUS:

OCO3HaHUS 00YYaIOUIMMUCS CBOMX KOHCTUTYLIMOHHBIX MPaB U 00S3aHHOCTEN, YBaXKEHHS K
3aKOHY U MPABOIOPSIIKY;

MPEJICTABICHUSI O COLMAIBbHBIX HOpPMax M MpaBHJIaX MEXKIMYHOCTHBIX OTHOIICHHUH B
KOJUICKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM AESITEILHOCTU MPU CO3/1aHUU YUEOHBIX MPOEKTOB,
pelIeHnn yueOHbBIX U MO3HABATEIBHBIX 32/1a4, BRITOJTHEHUN XUMUYECKUX IKCIIEPHUMEHTOB;

CIIOCOOHOCTH MOHUMATh U MPUHUMATh MOTHBBI, HAMEPEHHUS, JIOTUKY U apryMEHTBI IPYTHX
IIPH aHAJIN3E Pa3IMIHBIX BHJIOB yUYCOHOH AEITETbHOCTH;

2) NaTPUOTHYECKOI0 BOCIIUTAHMS



LEHHOCTHOTO OTHOILIEHUSI K HCTOPUYECKOMY M HAay4HOMY HACIEAUI0 OTEYECTBEHHOM
XUMUHY;

YBOXECHHSI K TMPOIIECCY TBOPYECTBA B O0JACTH TEOPUU M TMPAKTUYECCKOTO MPUMEHCHHS
XUMHUH, OCO3HAHMS TOTO, YTO JOCTH)KEHUS HAayKH €CTh Pe3yibTaT JUIMTEIbHBIX HaOII0JeHU,
KPOMOTJIMBBIX IKCIIEPUMEHTAIBHBIX MOUCKOB, TOCTOSIHHOTO TPYa YYEHBIX U IPAKTUKOB;

MHTEpeca M TI03HABaTEeNIbHBIX MOTHBOB B TMOJIYYEHHH U TMOCIEAYIOIIEM aHaju3e
uH(GOpPMAIIUU O MEePEIOBBIX JOCTHKCHUSIX COBPEMEHHOW OTEUECTBEHHOW XMMHUH,

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

HPaBCTBEHHOT'O CO3HAHUS, STHUYECKOTO TOBEICHMUS;

CIIOCOOHOCTH OIICHMBAaTh CHUTYallud, CBA3aHHbIE C XHUMHUYECKUMHU SBJICHUSIMHU, U
MPUHUMATh OCO3HAHHBIC PEIIEHUS, OPUEHTUPYSICh HAa MOpPaAJIbHO-HPABCTBEHHBIE HOPMBI U
LEHHOCTH;

TOTOBHOCTH OLIEHUBATh CBOE IIOBEJCHUE U MOCTYNKM CBOMX TOBApUUIEH C MO3ULUN
HPABCTBEHHBIX U MTPABOBBIX HOPM U OCO3HAHHUE MOCIEICTBUN ITUX MOCTYIKOB;

4) popMupoBaHHSA KYJIbTYPHI 310POBb:

MOHUMAaHUS IICHHOCTEH 370pOBOTO W 0€30MacHOro oOpas3a KWU3HH, HEOOXOIWMOCTH
OTBETCTBEHHOT'O OTHOIIIEHUSI K COOCTBEHHOMY (DM3HUECKOMY U TICUXUYECKOMY 37I0POBBIO;

coOoIeHnsT MpaBWJI 0€30MacHOTO OOpaIleHusl C BEMIECTBAMH B OBITY, MOBCEIHEBHOM
JKU3HU U B TPYAOBOU JIE€ATETbHOCTH;

MOHMMAHUA LEHHOCTH WPaBWJI WHAMBUAYAJIBHOTO M KOJUIEKTUBHOIO 0€30MacHOro
MOBEJICHUS B CUTYAIUsX, YTPOKAIOIIKX 3/I0POBbIO U )KU3HU JIHOJIEH;

OCO3HAHHUS TOCIEJICTBUI M HENPUATUS BPEIHBIX MPUBBIUEK (YIMOTPEOIEHHS alKOroJs,
HapKOTHUKOB, KYpPEHHUS);

5) TpyaoBOro BocnuTaHMS:

KOMMYHHKATUBHOM KOMIIETEHTHOCTH B Y4eOHO-HCCIENOBATEIbCKONW JIESATEIBHOCTH,
0OLIECTBEHHO MOJIE3HOM, TBOPUECKOM U IPYTUX BUJAX NESATEIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHE B PEIICHHMH MPaKTUYECKHX 3aJad COLMAIbHOU
HaIpaBJIECHHOCTH (B paMKaX CBOETO Kjiacca, MIKOJIbI);

WHTEpeca K MPAKTUYECKOMY H3YYCHHIO MPOEecCHil pa3lInyHOro poja, B TOM YHUCIE Ha
OCHOBE IPUMEHEHHUS MTPEIMETHBIX 3HAaHUH M0 XUMUH;

YBaXXEHUS K TPYAY, JIOAIM TPpYyJa U pe3yJibTaTaM TPYIOBOH ACSITEIbHOCTH;

FOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHIMBUIYaTbHOM TpaeKTOpuH 0OOpa3oBaHMUs,
Oynymieit mpodeccun U peanusanuy COOCTBEHHBIX XU3HEHHBIX TJIAHOB C YU4ETOM JIMYHOCTHBIX
WHTEPECOB, CIIOCOOHOCTEH K XMMHH, HHTEPECOB U TOTPEOHOCTEH 00IIECTBa;

6) 9K0JIOrM4eCKOro BOCIUTAHUA:

9KOJIOTHYECKH 1[€JIeCO00Pa3HOro OTHOIICHUS K MPUPOJIE, KaK UCTOYHHUKY CYIIIECTBOBAHMUS
JKM3HH Ha 3eMII¢;

MOHMMAaHHUA TJI00AIbHOTO XapaKTepa SKOJOTHYECKUX MpoOsieM, BIUSHUS SKOHOMUYECKUX
MIPOLECCOB HA COCTOSIHUE NTPUPOJAHON U COLIMATIBHOM CPEBL,;

OCO3HaHUS HEOOXOJUMOCTH HCIOIb30BAHUS JTOCTHKEHUN XUMUH ISl PEIIEHUsI BOIIPOCOB
palOHATBHOTO MPUPOAOIIOIH30BAHNS;

AKTUBHOTO HEMPUATHS NEUCTBUM, MPUHOCIIIMX BPEI OKPYXAIOIIEH MPUPOIHOU Cpene,
YMEHHsI TIPOTHO3UPOBATh HEOIATOMPHUATHBIC SKOJIOTHYECKHUE IMOCIEICTBUS MPEITPHHIMAESMbIX
JIEUCTBUI U MPEIOTBPAILATH UX;

HaJU4Msl PA3BUTOTO HKOJIOTMYECKOTO MBIIUICHUS, 3KOJOTUYECKOW KYJIbTYphI, OIbITa
NESATENIbHOCTH  DKOJIOTUYECKOW  HANpaBiICHHOCTH, YMEHHS PYKOBOJCTBOBATbCSI HMHU B
MI03HABATEIbHOM, KOMMYHUKATHBHON M COLIMAILHON MPAaKTUKE, CIIOCOOHOCTH U YMEHUSI aKTUBHO
MPOTHBOCTOATH UICOJIOTHH XeMOo(hoOuu;

7) HEeHHOCTH HAYYHOT0 O3HAHUSA:

c(OpPMHUPOBAHHOCTH  MHPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY YpPOBHIO
Pa3BHUTHS HAYKU W OOIIECTBEHHOW MPAKTUKH;



MOHWMAaHUS CHENU(PUKA XUMUU Kak HayKH, OCO3HaHHsA €€ poiau B (HOPMHUPOBAHHH
PalMOHATILHOTO HAYYHOTO MBIIUICHHUSI, CO3/IaHNHU 1IEIOCTHOTO MPEACTAaBIEHUS 00 OKpYXKarolleM
MHUpE KaK O €IUHCTBE MPHUPOJbI M YEJIOBEKa, B MO3HAHUM MPUPOJHBIX 3aKOHOMEPHOCTEH WU
pelIeHny mpodsieM COXpaHEeHUs IPUPOJAHOTO PABHOBECHS;

yOexAEHHOCTH B 0CO0OM 3HAYMMOCTH XUMHUHU JII COBPEMEHHOW NMBHIW3ALNU: B €&
T'YMaHUCTUYECKON HaIPaBJICHHOCTH W BAXXKHOW POJIM B CO3JaHUM HOBOM 0a3bl MaTepuaIbHOMN
KYJIBTYPBI, PEHICHHH TI00ATBHBIX MPOOJIEM YCTOHYHBOTO Pa3BUTHS YEIIOBEYECTBA — CHIPHEBOM,
SHEPreTHYECKOM, THUIIEBOM M HKOJOTHYECKONW O€30MacHOCTH, B Pa3BUTUU MEIUITUHBI,
o0ecreYeHnH yCIOBHA yCIIEITHOTO TPYAA U SKOJIOTHIECKH KOM(MOPTHOM KHU3HU KaXKIOTO WiIeHa
00111eCTBa;

€CTECTBEHHO-HAYYHOM TPAMOTHOCTH: TOHUMAHHUS CYIIHOCTH METOJOB TO3HAHUA,
HCIIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaxX, CIIOCOOHOCTH HCIIOJIb30BAThH IOJIydaeMble 3HAHUS s
aHanmu3a U OOBSCHEHMS SIBICHHH OKPYXKAIOIIEr0 MHUpa M MPOUCXOIAIMIMX B HEM H3MEHEHHH,
YMEHHUsI JieJaTh 000CHOBAaHHbBIE 3aKJIIOUEHHUS HA OCHOBE HAyYHBIX ()aKTOB M MMEIOIIMXCS JAHHBIX
C EJBIO MOTYYEHUs JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO UCTIOJIb30BaTh XMMHUUYECKHE 3HAHUSI IJISl PeleHus: MpooiieM
B PEAIbHBIX KU3HEHHBIX CUTYalIUSIX;

MHTEpeca K MO3HAHUIO U HCCIIEOBATENbCKOM ACSITENBHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HENpPEphIBHOMY OOpa30BaHHIO M CamMOOOpa30BaHUIO, K
AKTUBHOMY TMOJYYEHHMIO HOBBIX 3HAaHMM 10 XMMHM B COOTBETCTBHUM C YKU3HEHHBIMH
NOTPEOHOCTAMU;

WHTEpeca K OCOOCHHOCTSIM Tpylna B pPa3Iu4HbIX cdepax npodeccrnoHambHON
JeSATEeITbHOCTH.

METANPEAMETHBIE PE3YJIbTATbBI

MeranpeaMeTHbIe pe3yibTaThl OCBOCHHS Yy4eOHOro ImpeaMera «XUMHS» Ha YpPOBHE
cpemHero o0mero o0pa3oBaHus BKIFOYAIOT:

3HaUUMBIC 751 (DOPMHPOBAHHS MHUPOBO33PEHHUS OOYYAIOMIMXCS MEXIUCIUILTNHAPHBIC
(MeXnpeIMeTHbIE) OOIIeHaYYHbIE TTOHATHS, OTPAXKAIOIIKE [EITOCTHOCTh HAyYHOU KapTUHBI MUpa
U crieruUKy METOJIOB TTO3HAHMSI, HCIIOIh3yEeMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO,
SHEprus, SBJEHHE, MPOLECC, CUCTeMa, HayyHbId (DaKT, MPUHIIMI, TUIOTE3a, 3aKOHOMEPHOCTD,
3aKOH, TEOpHSs, HCCIIE0BaHNE, HAOMIOACHHE, U3MEPEHHE, YKCIIEPUMEHT U APYTHUE);

YHUBEpCAJIbHbIE yueOHble  JeWUCTBUS (mo3HaBaTeIbHBIE, KOMMYHUKaTUBHBIE,
perynsTuBHBIE), oOecreunBaomme (GopMupoBaHue (YHKIMOHAIBHOW TI'PaMOTHOCTH U
COLIMAJILHOM KOMITETEHIINH 00YyJaroInXCs;

CIIOCOOHOCTh ~ OOy4alOImIUXCS  HWCIOJb30BaTh  OCBOGHHBIC  MEXIUCIUILTMHAPHEIE,
MHUPOBO33pEHUYECKUE 3HAHUS M YHUBEpCalbHble ydeOHbIe ACHCTBHS B IO3HABATEIBHOW U
COLIMAJIbHOM IIPAKTHKE.

MetanpeameTHble pe3ysbTaThl OTPa)KalOT OBJAJACHHE YHUBEPCAIBHBIMU y4eOHBIMU
MO3HABATEJIbHBIMU, KOMMYHUKATUBHBIMU U PETYJISATUBHBIMU JICHUCTBUSMU.

OBJaieHNe YHUBEPCAJTbHBIMHU YU€OHBIMHU MIO3HABATEIbHBIMH ACHCTBUSIMU:

1) 6a3oBble JIOTHYeCKHE TeiCTBUS:

CaMOCTOSITENIbHO (OPMYJIUpPOBaTh M aKTyaJIM3UpOBaTh MpoOsieMy, BCECTOPOHHE €&
paccMaTpuBarth;

ONpENEeNATh LEeNN JEATEIbHOCTH, 3a/aBas NapamMeTpbl U KPUTEPUM HUX JOCTHKEHUS,
COOTHOCHUTD PE3YNbTAThl ACATEIHLHOCTH C MMOCTABJICHHBIMU LEISIMU;

UCIIOJIB30BaTh IPU OCBOCHHWM 3HAHUN NPUEMBI JIOTMYECKOTO MBILUIEHUS — BBIJCIATH
XapakTepHble TMPU3HAKK TOHATUH M YCTAaHABIMBATh MX B3aUMOCBS3b, HCIOJIB30BATh
COOTBETCTBYIOIINE NOHATUS JIsl OObSICHEHUS OT/IENbHBIX (DAKTOB U SBICHUIA;

BBIOMpATh OCHOBAHUS M KPUTEPUH IS KIACCU(PUKALIUY BEIIECTB U XUMHYECKHUX PEaKIIHii;

YCTaHaBIMBATh IPUYNHHO-CIICACTBEHHBIE CBSA3H MEXIY U3Yy4aeMbIMU SIBJICHUSIMY;



CTPOUTH JIOTUYECKHE pACCYXIEHUS (MHAYKTUBHBIC, IEAYKTHUBHBIC, I10 AHAJIOTUH),
BBISIBJISITH 3aKOHOMEPHOCTH M MPOTUBOPEYHS B pacCMaTpUBAEMBbIX SIBICHUSIX, (GOPMYIHUPOBATH
BBIBOIBI M 3aKJIIOUCHHS;

PUMEHSTh B IPOLIECCe MO3HAHUS, UCIOJb3YEMbIe B XUMHH CUMBOJINYECKUE (3HAKOBBIC)
MOJIeNU, TPe0OPa30BBIBATH MOEIbHBIC MPEICTABICHUS — XUMUYECKUHN 3HAK (CHMBOJ) JIEMEHTA,
XumMuueckass (opMmyna, ypaBHEHHME XHUMHUECKOM peakuud — TpU pelIeHuHu Y4eOHBIX
MO3HABATENBHBIX M MPAKTUYECKUX 3ajad, MPUMEHSTh HAa3BaHHBIC MOJCIBHBIC MPEICTAaBICHUS
JUTSI BBISIBJICHUS XapaKTEPHBIX MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUUECKHUX PEaKIIHA.

2) 0a30BbIe HCCIeA0BaTEIbCKHE IeliCTBHS:

BJIa/IETh OCHOBAMHU METOJI0OB HAYYHOI'O TTO3HAHUS BEILIECTB U XUMUYECKUX PEaKIUit;

dopMynupoBaTh LETM U 3aJauyd  HMCCIEJOBAHHUSA, HCIIONB30BaTh IIOCTABJICHHBIE U
CaMOCTOSITENbHO C(HOPMYIMPOBAHHBIE BOIPOCH! B KaU€CTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
11 (POPMHUPOBAHUS THITOTE3HI 110 MPOBEPKE MPABUIBHOCTH BBICKAa3bIBAEMbIX CYXICHUH;

BJIa/IeTh HAaBBIKAMU CAMOCTOSITEIbHOTO IUIAHUPOBAHUS M TPOBEIACHHS YYEHUYECKHX
HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUSI HAOIIOAATH 32 XOJOM IpOIecca, CaMOCTOSTEILHO
MPOTHO3UPOBATh €ro pe3yibTaT, (OopMyIUpoBaTh OOOOIIEHUS U BBIBOJABI OTHOCHTEIHHO
JIOCTOBEPHOCTH PE3yJIbTaTOB MCCIIEOBAHUS, COCTABIATH OOOCHOBAHHBIA OTYET O MPOAEIaHHOM
pabore;

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

3) pabora ¢ undgopmanmeii:

OpUEHTUPOBATHCS B PA3NUYHBIX HCTOYHUKAX wuHpoOpManmu (HAyYHO-TIOMYJISIpHAs
JauTepaTypa XHMHYECKOrO COJAEp)KaHMs, CIpaBOYHble Tmocobus, pecypcbl HHTepHera),
AHATM3UPOBATh HWH(MOPMAIIMIO PA3IUYHBIX BUIOB U (OpPM TPENCTABICHUS, KPUTHUUYECKU
OLICHUBATh €€ JOCTOBEPHOCTh U HEMPOTUBOPEUUBOCTH;

dbopMynHupoBaTh 3ampoChl M NPUMEHATh DPA3IUYHBIE METOABI NPU TOUCKE M OTOOpe
uH(pOopMalii, HEOOXOAUMOI /1JIs1 BBITIOHEHUS YUeOHBIX 3a7a4 ONpeAeaEHHOTO TUIIA;

nproOpeTaTh ONBIT MCIOIB30BaHHU MH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUI U
Pa3IUYHBIX TOMCKOBBIX CHCTEM;

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

UCMOJIb30BaTh HAYYHBIA S3bIK B KadecTBE CpEACTBAa NpU paboTe C XUMHYECKOU
nHpopMmaruend: MPUMEHATh MEXIpeaMETHbIC ((pu3nyeckue MW MaTeMaTHYeCKHe) 3HaKh U
CHUMBOJIBI, (hopMyIibl, aOOpeBUATYpbI, HOMEHKIIATYPY;

HCIIOJIb30BaTh U MpeoOpa30BbhIBATh 3HAKOBO-CUMBOJIMYECKUE CPEACTBA HATIISIIHOCTH.

OB/1ajeHne YHHBEPCATbHBIMH KOMMYHHUKATHBHBIMHM € CTBUSIMU:

3aJaBaTh BOMPOCHI MO CYIIECTBY OOCYKJaeMOW TEMBI B XOJie JHaJIOTa W/WIN TUCKYCCHH,
BBICKA3bIBaTh HJEH, (HOPMYIUPOBATH CBOU TMPEIJIOKEHUS OTHOCUTEIBHO BBITOJHEHUS
MPEJI0KEHHOM 3a/1auu;

BBICTYIIaTh C IPE3EHTALMENl Pe3yJabTaTOB IO3HABATEJIBbHOM AESITENBHOCTH, MOITYYEHHBIX
CaMOCTOSITEIbHO WJIM COBMECTHO CO CBEPCTHUKAMH TIPU BBIIOJIHEHUH XUMHYECKOIO
HKCIIEPUMEHTA, NPAKTUYECKOM paboThl MO HCCIEAOBAHUIO CBOWCTB H3YyYaeMbIX BEIECTB,
peanuzanuu y4yeOHOro mnpoekTa U (OopMynHpoBaTh BBIBOJABI MO pe3yjibTaTaM MPOBEAEHHBIX
UCCIIEIOBaHM ITyTEM COTIIAaCOBAHMS MO3UIIHI B X01€ 00CYX/IEHUS 1 0OMEHA MHEHUSIMH.

OBiageHne YHHBePCAJIbHBIMH PeryJ/siTUBHBIMU /1efiCTBUAMM:

CaMOCTOSITENIBHO IJIAHUPOBaTh M OCYIIECTBISATH CBOIO ITO3HABATEIbHYIO IESITENBHOCTD,
onpezenss e€ HeNu U 3a/add, KOHTPOJUPOBATh U MO Mepe HEOOXOAMMOCTH KOPPEKTUPOBATH
npeJiaraéMblii arOpUTM JIEHCTBUN TpU BBHIOJHEHUN YYEOHBIX M HMCCIEIOBATENbCKUX 3a/1ad,
BBIOMpaTh Hanbosiee A(HEKTUBHBIN CIOCOO UX pPEIICHUs C YIETOM TOJYYCHHUSI HOBBIX 3HAHUH O
BEIIECTBAX U XUMUYECKUX PEAKIIMSIX;



OCYLIECTBIISITh CAMOKOHTPOJIb CBOEH JESATENBbHOCTH Ha OCHOBE caMoOaHallu3a |
CaMOOILICHKH.

HPEAMETHBIE PE3YJIbTATHI
10 KJIACC

[IpeameTHbIe pe3yabTaThl OCBOEHUS Kypca «OpraHuyeckasi XUMHUs OTPAXKaIOT:

c(hOpMUPOBAHHOCTh TMPEJCTABICHUNA O XHUMHUYECKOW COCTAaBJISIONMICH €CTeCTBEHHO-
HAyYHOW KapTUHBI MHpA, POJIM XWMHUU B TO3HAHWUU SIBICHUNW TPUPOILI, B (POPMUPOBAHUU
MBILUIEHUSI U KYJABTYpPhl JHYHOCTH, €€ (YHKIMOHAIBLHOM TI'PaMOTHOCTH, HEOOXOIUMOW MAJis
pelIeHHusT TPAKTUYECKUX 3a7a4 U OSKOJOTHYECKH OOOCHOBAaHHOTO OTHOIICHHS K CBOEMY
3I0POBBIO U IPUPOJHON Cpene;

BIIAJICHUE CHUCTEMOM XHUMHUYECKMX 3HAHUW, KOTOpas BKJIOYAET: OCHOBOIOJIArarolue
MOHSATHS (XUMUYECKUH 3JIEMEHT, aTOM, AJIEKTPOHHAsI 000JI0UKa aToOMa, MOJIEKYJIa, BaJIECHTHOCTb,
AIIEKTPOOTPHUIIATETILHOCTh, XHMHUYECKasi CBs3b, CTPYKTypHas Qopmyna (pa3BépHyTas u
COKpaméHHasl), MOJb, MOJISIpHAs Macca, MOJSPHBIH O00bEM, YIJIEPOIAHBIA  CKeJNeT,
GyHKIIMOHATBHAS TPYMIa, paguKai, H30MepHs, U30MEephl, TOMOJIOTHUYECKUN psif, TOMOJIOTH,
YTJIEBOJAOPOABI, KACIOPOA U a30TCOJAEpKAIINE COCAUHEHUSI, MOHOMED, MOJMMED, CTPYKTYPHOE
3BEHO, BEICOKOMOJIEKYJISIPHBIE COSIUHEHNUS ); TEOPUHU U 3aKOHBI (TEOPHS CTPOCHUSI OPraHUUYECKUX
BemecTB A. M. byrnepoBa, 3akoH COXpaHEHHSI MAacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN S3BIK XUMHH; MHUPOBO33PEHUECKHE 3HAHMS, JIeXKalllhMe B OCHOBE MOHUMAaHUS
MPUYMHHOCTU M CUCTEMHOCTH XUMHUYECKHX SIBJICHUN, (PAKTOJOTUYECKUE CBEJICHUS O CBOMCTBAX,
cocTaBe, OJMy4YeHUH U 0€30MaCHOM MCIOJIb30BAHUN BAXKHEHUIIINX OPTaHUYECKUX BEIIECTB B OBITY
Y IPAKTUYECKOMN JESATEIBbHOCTH YEI0BEKA;

c(OpPMHUPOBAHHOCTh YMEHUH BBISBIATH XapaKTepPHBIC MPU3HAKU MOHSATUH, YCTaHABINBAThH
UX B3aMMOCBS3b, HCIIOJIb30BATh COOTBETCTBYIOIME MTOHATHS IPY OMTMCAHUU COCTAaBa, CTPOEHUS U
IIPEBPALLECHUI OPraHUYECKUX COCIUHECHUN;

c(OpMUPOBAHHOCTh YMEHHIl MCIOJB30BaTh XMMHUYECKYIO CHUMBOJIMKY JIJISI COCTABIICHUS
MOJICKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOH) (JOpMYIT OPraHNYECKUX BEIIECTB
Y YpaBHEHUU XMMHYECKUX PEaKUWW, U3rOTABIMBATh MOJAEIIH MOJIEKYJ OPTaHMYECKUX BELIECTB
JUTSL WIUTIOCTPALIMU UX XMMHYECKOTO ¥ POCTPAHCTBEHHOI'O CTPOCHHS;

c(OpMHUPOBAHHOCTh YMEHUI YCTaHABIMBATh MPUHAIEKHOCTh U3YUYEHHBIX OPTaHUYECKUX
BEIIECTB TI0 HMX COCTaBY W CTPOCHUIO K OMpeAeNEHHOMY KIACCy/TpYIIe COeIUHEHUN
(YyrmeBomopobl, KHCIOPOA M a30TCOAEpXkalllue COENMHEHHS, BBICOKOMOJIEKYJISIPHbBIE
COCMHEHUs), JaBaTh MM Ha3BaHus 1o cucrematudeckoir HomeHkinatype (IUPAC), a takxke
NPUBOJIUTH TPUBUAIBHBIE HA3BaHHs OTAEIbHBIX OPraHUYECKHX BEIIECTB (ITWUJICH, MPOIMUIIEH,
aleTUIICH, STWICHIJIUKOJb, TIUIEPHH, (QEeHON, (OopMaibAeTHA, aleTaabAeThi, MypaBbUHAs
KHCJIOTa, YKCYCHasl KMCIIOTa, OJIEMHOBAsl KHUCIIOTa, CT€ApUHOBAsl KHUCIIOTa, TIIOK03a, (pPYyKTO3a,
Kpaxma, LeJITI0103a, TJIULHH);

c(OpMUPOBAHHOCTh YMEHHMSI OMNpPEAENATh BHJbl XMMHUYECKON CBA3M B OPraHUYEeCKUX
COeMHEHUSX (OIMHAPHBIE U KPATHEIC);

c(OpMUPOBAHHOCTh YMEHHSI NMPHUMEHSATH IOJOKEHUS TEOPUU CTPOEHUS OPraHUYEeCKUX
BemecTB A. M. byriepoBa st 00bsSiCHEHUSI 3aBUCIMOCTH CBOWCTB BEIIECTB OT MX COCTaBa U
CTPOEHHSI; 3aKOH COXPAHEHHSI MacChl BEILIECTB;

c(OpPMHUPOBAHHOCTh YMEHHI XapaKTepU30BaTh COCTaB, CTPOCHHE, (UIUYECKUE U
XUMUYECKHE CBOMCTBA TUIMYHBIX MIPEACTABUTENEH Pa3IMUYHBIX KJIACCOB OPraHUYECKUX BEILECTB
(MeraH, 3TaH, OSTWIEH, NPOMWJICH, aleTWIeH, OyraaueH-1,3, mermnOyramuen-1,3, OeHsodn,
METaHOJ, 3TaHOJ, STHJICHTJIUKOJb, INIMLIEPHH, (EHOJ, aleTalbIerul, MypaBbuHas U yKCyCHas
KHCIIOTBI, TJIOKO3a, KpaxMmaj, LeIl003a, aMHUHOYKCYCHas KHCIIOTa), WUIIOCTPUPOBATH
TEHETUYECKYIO CBSI3b MEXKIY HUMH YPaBHEHUSMH COOTBETCTBYIOIIMX XUMHUYECKHX PEAKLHH C
HCIIOJIb30BAHUEM CTPYKTYPHBIX (OPMYIT;



c(OPMHPOBAHHOCTh YMEHHUS XapaKTEePU30BaTh HCTOYHHUKH YIJIEBOJOPOJHOTO CHIPhS
(uedTh, TPUPOAHBIA Ta3, yroib), CIOCOOBI HX MEPEepPabOTKH M TMPAKTHUYECKOE MPUMCHEHHE
IPOJYKTOB NEPEepadOTKH;

c(OpMHUPOBAHHOCTh YMEHUU MPOBOJUTH BBIYUCICHUSA [0 XMMHYECKUM YpPaBHEHUSAM
(Maccel, 00bEMa, KOJIMYECTBA MCXOJHOTO BELIECTBA WIJIM NPOAYKTa PEAKIMH IO H3BECTHBIM
Mmacce, 00bEMY, KOJTMUYECTBY OJJHOTO U3 UCXOJIHBIX BEIIECTB WU MPOAYKTOB PEAKIINN);

c(hOpMHUPOBAHHOCTh YMEHHI BIa/IeTh CHCTEMOU 3HAHUN 00 OCHOBHBIX METOJaX HAYYHOI'O
MO3HAHMS, MCHOJb3yeMbIX B XHMHMM NIPH HM3YYEHMM BELIECTB M XHMHYECKUX SIBJIICHUU
(HabmiofieHne, M3MEpeHHe, OHKCIEPUMEHT, MOJACIHPOBAHUE), HCIOJIb30BATh CHCTEMHBIC
XUMUYECKHUE 3HAHUS ISl IPUHATHUS PEIICHUHA B KOHKPETHBIX KU3HEHHBIX CUTYalUsIX, CBSI3aHHBIX
C BELIECTBAMHU U UX IPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHUH COONIOAAThH MPaBUJIA MOJL30BAHUS XUMHUYECKOW TOCYAOU U
71a00paTOpHBIM 000PYZAOBAaHUEM, a TAKXKE MPaBHUJIa OOPAIICHHUS C BEIIECTBAMH B COOTBETCTBUH C
MHCTPYKUHUSMU MO BBITOJHEHUIO JTA00PAaTOPHBIX XUMUYECKUX OIBITOB;

c(OpPMUPOBAHHOCTh YMEHUH TIIAHUPOBATh W BBIIOJHATh XHUMHYECKHNA HKCIICPUMEHT
(mpeBpallleHus OpraHUYECKUX BEIIECTB MPH HarpeBaHUU, MOJyYEHUE ATHIECHA U U3yUYEHHE €ro
CBOMCTB, KAueCTBEHHBIC pEAKIIMH OpPraHMYEeCKHX BEIIECTB, JCHATypalus OEIKOB TpHU
HarpeBaHuM, I[BETHbIE PEaKI[MU OETKOB) B COOTBETCTBUU C MPaBUJIAMHU TEXHUKH 0€30MacHOCTH
npu oOpalleHNH C BEIIECTBAMU M JIAOOPATOPHBIM 00OPYIOBAaHHEM, MPEJICTABIATh PE3YIbTAThI
XUMHYECKOT0 S3KCIepuMeHTa B (opMe 3alucu YpaBHEHHMH COOTBETCTBYIOIIMX pEakUuil Hu
(dbopMyITUpPOBaTh BEIBOJIBI HA OCHOBE ATHX PE3yJIbTaTOB;

c(OpMUPOBAHHOCTh YMEHHUI KPUTHUYECKH aHaJIM3UPOBATh XHMMHUYECKYI0 HH(OpMalmio,
NOJy4aeMyI0 U3 pa3HbIX HCTOYHHUKOB (CpeacTBa MaccoBoi HH(opmMaruu, UHTepHeT U Apyrux);

c(hOpMUPOBAHHOCTh YMEHUU COOJIIOMAaTh TpaBUiia JKOJOTHYECKH IIEIeCO00pa3HOTo
NOBEJICHUS B OBITY M TPYAOBOH JEATENBHOCTH B LEJISAX COXPAaHEHHS CBOETO 3JI0POBbS U
OKpY>Kalolllel MpUPOHON Cpelbl, OCO3HABATh OMACHOCTh BO3JECHCTBHUSI Ha KWBBIE OPraHU3MBI
ONpeNIeIEHHBIX OpPraHMYEeCKUX BeIleCcTB, MoHMMass cMbica mokazatens [IJIK, nosicHsaTe Ha
npuMepax crnocoObl YMEHBIICHUS U MPEJOTBPAIICHHUS] UX BPEIHOrO BO3JIEHCTBUS HAa OpraHU3M
YEJI0BEKA;

JUIsi 0Oy4arolMXCsl ¢ OrPaHUYCHHBIMU BO3MOYKHOCTSIMHU 37I0POBbSI: YMEHHUE MPUMEHSThH
3HaHUS 00 OCHOBHBIX JIOCTYITHBIX METOAAX MO3HAHMSI BEIIECTB M XUMUYIECKUX SBIICHUM;

JUISL  CIIENBbIX W CIIA0OBUAIIMX OOYYarOUIUMXCs: YMEHHE WCIIOIb30BaTh pelibedHO-
TOUYCUHYIO cucTeMy oO0o3HadeHuit JI. bpailns muis 3anucu XuMu4yeckux GopMyIL.

11 KJIACC

[IpenMerHbie pe3ynbTaThl OCBOEHUS Kypca «OOmas u HeopraHMYecKas XUMUSD»
OTPAXKAIOT:

c(OpPMUPOBAHHOCTh TPEIACTABICHUN: O XHUMHYECKOM COCTAaBISIONICH €CTeCTBEHHO-
HAyYyHOW KapTHUHBI MHpa, POJM XHMMHUU B TO3HAHUU SIBICHUNW NOPUPOIBI, B (POPMUPOBAHUU
MBIIUICHUSI U KYJAbTYpPhl JHYHOCTH, €€ (DYHKIIMOHAIBLHOW TPaMOTHOCTH, HEOOXOIUMOW st
pelIeHHs MPaKTUYEeCKHX 3aJad U DSKOJOTHYECKH OOOCHOBAaHHOTO OTHOUIEHHS K CBOEMY
3/10pOBBIO U IPUPOJIHOM CpeEnE;

BJIQJICHUE CHCTEMOM XHWMHYECKMX 3HAaHHUW, KOTOpas BKJIOYAET: OCHOBOMOJIArarolue
NOHATHS (XMMUYECKHUI 3JIEMEHT, aTOM, U30TOII, S-, P-, 0- 3JIEeKTPOHHBIE OPOUTAIIN aTOMOB, HOH,
MOJIEKYJIa, MOJIb, MOJISIPHBI O00BEM, BaJIEHTHOCTb, JJIEKTPOOTPHUIATEIBLHOCTh, CTENEHb
OKUCJICHUsI, XUMHUYECKas CBA3b (KOBAJICHTHAsl, HOHHAs, METa/NInYecKas, BOJOPOJIHAs),
KpUCTAJUIMYECKasl  pel€TKa, THUIBI XWMHYECKUX  pEakKlMil, pacTBOp, AJIEKTPOJIUTHI,
HERJIEKTPOJIUTHI, 3JIEKTPOJIUTUYECKAsT TUCCOLMALUSA, OKUCIUTEIb, BOCCTAHOBUTENb, CKOpPOCTH
XUMHYECKOW  peakIuHd, XUMHYECKOE€ pPaBHOBECHE); TEOpHUM U  3aKOHbl  (Teopus
NIEKTPOJIUTUYECKON Jauccouuanuy, nepuogudeckuid 3akoH JI. M. Menneneesa, 3akoH
COXpPAHEHHsI MacChl BEUIECTB, 3aKOH COXPAHEHWS W NPEBPALLEHUS 3HEPTUU MPU XUMHUYECKHX
peakuusax), 3aKOHOMEPHOCTH, CHUMBOJMYECKUI S3bIK XUMHHM, MHPOBO33PEHUECKHE 3HAHMUS,



JeXalue B OCHOBE IMOHMMAaHUS MPUYMHHOCTA U CHUCTEMHOCTH XHMMHYECKUX SBJICHHH,
dakTosornyecKkrue CBEJEHUSI O CBOMCTBAX, COCTaBe, MOJYUYEHUU U 0€30MacHOM HCIOJIb30BaHUU
BaXHEHIIINX HEOPTaHUYECKUX BEUIECTB B OBITY M MPAKTUUYECKOU IEATETHHOCTH YEIOBEKa,

c(hOpMHPOBAHHOCTh YMEHUH BBISBIIATH XapaKTepHbIC MPU3HAKU MOHATUH, YCTaHABINBAThH
UX B3aUMOCBS3b, HUCIOJIb30BATH COOTBETCTBYIOIIME MOHSATUSA MPU OMHCAHUU HEOPTaHUUYECKHUX
BEILIECTB U UX MPEBPALICHUN;

c(OpPMHUPOBAHHOCTh YMEHHI HCIOJB30BaTh XUMHUYECKYIO CHUMBOJIUKY JIJISI COCTABIICHUS
dbopMyn BelIECTB W ypaBHEHUN XHUMHUYECKUX pPEaKIUi, CHCTEMaTHYECKYyl0 HOMEHKIATYpy
(IUPAC) u TpuBMalibHBIC Ha3BaHHs OTICIBHBIX HEOPraHWYECKUX BEIIECTB (YrapHbId Tras,
VIJIEKUCIIBIA Ta3, aMMHUaK, raméHas M3BeCTh, HErali€Has W3BeCTb, MUThEBAs COJA, MUPUT U
Apyrue);

c(hOpMUPOBAHHOCTh YMEHUH ONpPEAENsATh BaJICHTHOCTh U CTETIEHb OKUCICHUSI XUMUYECKIX
AJIEMEHTOB B COCIUMHEHUSIX PA3TUYHOTIO COCTABAa, BUJ XUMUYECKOU CBSI3U (KOBAJICHTHAsI, MOHHAS,
MeTaJlJIN4ecKasi, BOJOPOAHAS) B COCOUHEHHSX, TUI KPUCTAUIMYECKOW PEHIETKH KOHKPETHOIO
BEIIECTBA (aTOMHas, MOJEKYJIspHas, MOHHAs, METa/NIMYecKas), XapakTep cpeibl B BOIHBIX
pacTBOpax HEOPraHMYECKUX COCTUHEHUII;

c(hOpPMHUPOBAHHOCTh YMEHUN yCTaHABIMBAThH MPUHAICKHOCTh HEOPTAHMUYECKUX BEIIECCTB
[0 X COCTaBY K ONpeAeEHHOMY KJIacCy/TpyIle COeIMHEHUN (ITPOCThIEe BEIECTBA — METAUIBI U
HEMETAJUIbl, OKCHJIbI, OCHOBAHHUS, KHCIIOTHI, aM(DOTEPHBIE TUAPOKCHUIBI, COJIH);

c(hOpMUPOBAHHOCTh YMEHHMM pacCKpbIBaTh CMBICI mepuoguveckoro 3akoHa J[. M.
MenneneeBa W JIEMOHCTPHPOBATH  €r0  CHCTEMATHU3HPYIOUIYIO, OOBSCHUTEIBHYIO H
MIPOTHOCTUYECKYIO () YHKIIHUH;

cOPMHPOBAHHOCTh ~YMEHHMH  XapaKTEepPU30BaTh AJIEKTPOHHOE CTPOCHHE aTOMOB
XUMHYECKHUX 3J1eMeHTOB 1—4 nepuooB [leproanueckoit cucteMbl XUMUYECKHUX 35ieMeHTOB []. U.
MeHneneeBa, HCIONB3Ys MOHATUS «S-, P-, d-3JIEKTpPOHHBIE OPOUTAINY», «IHEPrETUYCCKHUE
YPOBHU», OOBACHATH 3aKOHOMEPHOCTH H3MEHEHHUS CBOMCTB XHMHUYECKHUX OJJIEMEHTOB M MX
COCIMHEHUH 110 nepuogam U rpymnnam Ilepuogudeckoin cucremMsl XUMUYECKUX d1eMeHTOB [I. .
Menneneena;

c(OPMHUPOBAHHOCTh YMEHHUH XapaKTepu3oBaTh (OMUCHIBATH) OOIIME XHUMHYECKUE
CBOMCTBa HEOPraHWYECKUX BEHIECTB Pa3IMYHBIX KJIACCOB, IOATBEPXAATh CYIIECTBOBAHUE
TEHETUYECKON CBSI3M MEXKJYy HEOPraHWUYeCKMMHU BEIIeCTBAMU C IOMOIIbIO ypaBHEHHM
COOTBETCTBYIOIIMX XUMUYECKUX PEaKIuii;

c(OpPMUPOBAHHOCTh YMEHUS KJIACCH(PHUIMPOBATH XUMHUYECKHE PEAKIMU 10 PA3TUYHBIM
npu3HakaM (YHCIIy W COCTaBYy pEarupyronux BEHIECTB, TEMIoBOoMY J(MQeKTy peakuuw,
WU3MEHEHUIO CTENICHEH OKUCIICHHS 3JIEMEHTOB, 0OPaTUMOCTH PEaKIUH, YIACTHIO KaTaIn3aTopa);

c(OpMHUPOBAHHOCTh YMEHUI COCTABIIATH ypaBHEHUS pPEeaKUUN pa3IMYHbIX TUIOB, MOJIHBIE
U COKpam€HHBbIC YPaBHEHHS PEaKIUii MOHHOTO OOMEHA, YUUTHIBAsl YCIOBUS, IPU KOTOPHIX 3TH
peakuuu UAyT 10 KOHIIA,

c(OpPMHUPOBAHHOCTh YMEHUW MPOBOAMUTH PEAKIUHU, TMOATBEPKIAOIINE KAaueCTBEHHBIN
COCTaB pa3MYHBIX HEOPraHWYECKUX BEIIECTB, pAClHO3HABaTh OMNBITHBIM NYTEM HOHBI,
MPUCYTCTBYIOIINE B BOJHBIX PAaCTBOpPaX HEOPTAHMUECKUX BEIIECTB;

c(OpMHUPOBAHHOCTh YMEHUN PACKPBIBATh CYIIHOCTH OKHCIHUTEIbHO-BOCCTAHOBUTEIBHBIX
PeaKIHii MOCPEeICTBOM COCTABIICHUS JEKTPOHHOTO OajlaHCca STHX PeaKLuii;

c(OpMUPOBAHHOCTh YMEHUIN OOBIACHATH 3aBUCHMOCTbh CKOPOCTH XUMHUYECKOW PEaKIMH OT
pa3nUYHBIX (PAKTOPOB; XapaKTep CMEIICHUS XHMHUYECKOTO PABHOBECHUS B 3aBUCHMOCTH OT
BHemHero Bo3aeicTBus (mpuniun Jle [llaTense);

c(OpPMUPOBAHHOCTh YMEHHH XapaKTepU30BaTh XUMHYECKHE TIPOIECCHI, JIeKalIue B
OCHOBE ITPOMBIIIJICHHOTO MOJYYEeHUsI CEPHON KHUCIOTHI, aMMHaKa, a Takxke chopMHUpOBaHHOCTH
MPECTaBICHU 00 OOIIMX HAyYHBIX MPHHIMIIAX M IKOJIOTUYECKUX MPOoOIeMax XUMHYECKOTO
IIPOU3BO/ICTBA;



c(OPMHPOBAHHOCTh yMEHHUI TPOBOAUTH BBIYMCICHHUS C MCIOJIB30BAaHUEM IOHSITHUS
«MaccoBasi J0Jil BEILECTBA B pAcTBOpPE», OOBEMHBIX OTHOIIEHUH Ta30B MHpPU XUMHUYECKUX
peaKIusIX, Macchl BeUIeCTBAa MM 00BEMa Ta30B IO M3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce
Wi 00BEMY OJHOTO M3 yYaCTBYIOIIMX B PEAKIUU BEIIECTB, TEIJIOBOrO 3(dekra peaknuu Ha
OCHOBE 3aKOHOB COXPAaHEHUS MacChl BEIIECTB, IPEBPALEHUS U COXPAHEHUS SHEPTUN;

c(hOopMUPOBAHHOCTh YMEHUH COONIOAATH MPaBUJIA MOJb30BAHUS XUMHUYECKOW TOCYAOU M
71a00paTOpPHBIM 000PYAOBAaHUEM, A TAK)XKE MPaBHIa OOPAIICHHUS C BEIIECTBAMH B COOTBETCTBUH C
MHCTPYKUHUSMU MO BBIOJHEHUIO JTA00PAaTOPHBIX XUMUYECKUX OIBITOB;

c(OPMHPOBAHHOCTh YMEHHMH IUIAHUPOBATh W BBINOJIHATh XMMHUYECKHHA HKCIEPUMEHT
(pa3znmokeHue TMeEpoOKcHIa BOAOpOAa B MPHUCYTCTBUM KaTanu3aTopa, OMNpPENETICHHE CPEabl
PacTBOPOB BEILIECTB C MOMOIIbI0 YHUBEPCATILHOTO MHIMKATOPA, BIMSIHUE Pa3IMYHBIX (HPaKTOPOB
Ha CKOPOCTb XMMHUYECKOW peakIuH, peaklUd HOHHOrOo OOMEHa, KaueCTBEHHbIC pEaKklUH Ha
cynbdar-, kapOoHaT- U XJIOPHI-AaHUOHBI, HA KATHOH aMMOHMS, PEIICHUE SKCIIEPUMEHTAIbHBIX
3agau nmo TtemMam «Metamnel» U «Hemeramibl») B COOTBETCTBHM C TMPaBUJIAMH TEXHUKHU
0€30IaCHOCTH NP OOpAIIEHUH C BEIIECTBAMU U JIaDOPaTOPHBIM 000pyIOBaHUEM, IPEACTABIATh
pe3ynbTaThl XMMHUYECKOTO JKCIIEpUMEHTa B (opMe 3amucu ypaBHEHUH COOTBETCTBYIOIIMX
peakiuii 1 GopMyIHPOBaThH BHIBOJIBI HA OCHOBE ITHX PE3YJbTaTOB;

c(OpMUPOBAHHOCTh YMEHHUI KPUTHUYECKH aHaJIM3UPOBATh XHMMHUYECKYI0 HH(OpMaluio,
[IOJIyYa€MYI0 M3 pa3HbIX HCTOYHUKOB (CpeAcTBa MacCOBOM KOMMYHMKauuu, MHTepHET u
ApYTHUX);

c(OPMHPOBAHHOCTh YMEHHMH COOJIOJAaTh TpaBWiIa SKOJIOTUYECKH IIeJIeCO00Pa3HOTro
MOBe/IeHNUA B OBITY M TPYAOBOHM [EATEIbHOCTH B LEISIX COXPAHEHHs] CBOEro 3/I0pOBbA U
OKpYKarolllel MPUPOJHON Cpelbl, OCO3HABATH OMACHOCTh BO3JEHCTBHUS HA KUBBIE OPraHU3MBI
onpeAenéHHBIX BELIECTB, MOHUMas cMblch nokaszarens [1IK, moscHsTh Ha mpuMepax crocoobl
YMEHBILEHNUS U IPEJOTBPAIIECHUS X BPEJHOTO BO3/ICHCTBUS HA OPTaHU3M YEJIOBEKA;

JUIsi 0Oy4YarolIUXCsl ¢ OrPaHUYCHHBIMU BO3MOXKHOCTSMHU 37I0POBbSI: YMEHHUE MPUMEHSThH
3HaHUS 00 OCHOBHBIX JIOCTYIHBIX METO/1aX IMO3HAHMS BEIIECTB M XUMHUYCCKUX SBICHUM;

JUISL  CIIENBIX W CIIA0OBUAIIMX OOYYarOUIUXCs: YMEHHE WCIIOIb30BaTh pelibedHO-
TOUYCUHYIO cucTeMy oO0o3HadeHuit JI. bpailns muis 3anucu XuMu4yeckux GopmyIL.



TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC

Ne KoJuunyecTBO 4acoB

o/ HanmeHoBaHMe pa3ie/ioB U TeM K o JIeKTPOHHBIe (M (POBHIE)
NPOrpamMmbl Bcero OHTPO.ILHBIE PAKTHUCCKHE | o G5pazoBaTenbHbIe pecypehl

padoThI padoThI

Pa3nes 1. Teopernueckue 0OCHOBBI OPraHN4YeCKOM XUMHH

[Ipeamer opranndeckoit xumuu. Teopus https://academy-
1.1 CTPOCHHUS OPTAaHUYECKUX COCAMHEHUN A. 3 content.apkpro.ru/lesson/a9f3d191-

M. bytneposa Sele-4e24-ac02-efb16fa49f6a

Hroro no pazueny 3

Pa3nen 2. YraeBoaopoabl

https://academy-
2.1 [IpenenbHBIC YTIIEBOAOPOIBI — aJTKAHBI 2 content.apkpro.ru/lesson/258ddc06-
ec23-473c-b3d7-ed82fcaddd02
HenpenenbHbie yrieBoaopoabl: aaKeHbl hitps://academy-
2.2 ' ’ 6 1 content.apkpro.ru/lesson/4038171e-
AJIKaJIHCHEL, &TIKHHET 4158-4bd1-ae98-18dc1cfh9399
https://academy-

2.3 ApomaTH4eCcKHe yriaeBOA0POIAbI 2 content.apkpro.ru/lesson/d86d7d00-
d5b4-491d-aded-c3ddal9feefd

2.4 TIpHPOIHEIC HCTOYHHUKH YTICBOAOPOIOB 1 3 1 https://lesson.edu.ru/04/10

WX TiepepadoTKa
HWroro no pazneny 13
Pasznea 3. Kucaopoaconepskamnue oprannieckue coeJuHeHust
https://academy-

3.1 Cruptel. denon 3 content.apkpro.ru/lesson/5439c18b-
7440-4b6f-bf84-c04fad 71694 f
https://academy-

3.2 éJ'II)I[eFI/II[BI. KapOonosrie KuCIOTEL 7 1 content.apkpro.ru/lesson/8664b319-

TOKHEIE SHpET 0ba3-4945-b076-ch7ae5858090

3.3 VriaeBomsl 3 1 https://academy-



https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://lesson.edu.ru/04/10
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0

content.apkpro.ru/lesson/709ce43a-
deb6-4281-963b-01d2e212d4d0

HWroro no pazneny 13
Pa3znen 4. A3oTconeprkaiye opraHnyecKkue coeIuHeHus
https://academy-
4.1 AMuHBl. AMUHOKHUCIIOTEL benku 3 content.apkpro.ru/lesson/0c608a59-
4c69-4481-839e-9205f201b73e
HWroro no pazneny 3
Pasznea S. BoicokoMoJieKyJIsIpHBbIE COeINHEHUS
5.1 ‘ ITnactmaccel. Kayuyku. Bonokna 2 https://lesson.edu.ru/04/10
Hroro no pazueny 2
OBIIEE KOJIMYECTBO YACOB I10 34

ITPOTPAMME



https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://lesson.edu.ru/04/10

11 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3/iejioB U TeM (undposBbie)
Ne i/ HpOrPAMMEL Beero KOﬁHTpOJIbHLIe HpﬁaRTI/I‘ICCKI/Ie 06PA30BATEILHbBIC
padoThI padoThI pecypeb
Pa3znea 1. Teopernueckue 0CHOBbI XUMUM
Crpoenune atomoB. [lepuoguyeckuii 3aKoH https://lesson.edu.ru/04/10
11 u Ilepuonnueckas cucTeMa XMMHUYECKUX 3
anemenToB JI. 1. Menaeneena
12 Crtpoenue BemniecTBa. MHOrooOpasue 4 https://lesson.edu.ru/04/10
' BEILIECTB
13 T, 6 1 1 https://lesson.edu.ru/04/10
Hroro no pazueny 13
Pa3nes 2. Heopranunyeckasi Xumust
21 MeTamisL 6 1 https://lesson.edu.ru/04/10
29 HeMeTamisl 9 1 1 https://lesson.edu.ru/04/10
2.3 CBAI3b HCOPIaHHMUCCKHX 1 OPraHHICCKHX 2 https://lesson.edu.ru/04/10
BEILIECTB
Hroro no pazueny 17
Paznen 3. Xumus u )Ku3Hb
3.1 ‘ XuMUs U KU3Hb 4 https://lesson.edu.ru/04/10
Hroro no pazneny 4
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 2 3



https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10

IHOYPOYHOE IINTAHUPOBAHUE

10 KJIACC
KoJsnyecTBo 4acoB
Ne Tema vboKa K n Hara DJIeKTPOHHbIe U (pPOBbIE
n/n yp Bcero OHTPOTBHLIC pakTirdecKkue u3yuyeHusi | oOpasoBaTesibHbIE pecypchbl
padoThI padoTsI
[Ipenmer oprann4eckoi XUMuH, https://academy-

1 €€ BOZHUKHOBEHUE, PA3BUTHE U 1 1 Henmenst content.apkpro.ru/lesson/a9f3d191-
3HAUYECHUE Sele-4e24-ac02-efb16fa49f6a
Teopus cTpoeHUS OPraHUYECKUX https://academy-

2 coennHenuit A. M. byrneposa, 1 2 "Henens content.apkpro.ru/lesson/c935a58c-
€€ OCHOBHBIE ITOJIOKEHUS ab0e-4c59-9dcf-20517ae4b52e
IIpencrasnenue o
KJIaCCU(pUKALUU OPTaHUYECKUX
Bemec;g HolfweHKJI;aTypa https://academy-

3 : 1 3 Henmens content.apkpro.ru/lesson/726ee099-
(cucremariieckas) 1 ela9-410f-b8be-b4cb589aeadl
TPUBHUAJIBHBIC HA3BAHUA
OpPraHMYECKUX BEIIECTB
AJIKaHBI: COCTaB U CTPOCHUE https://acadenmy-

4 " ’ 1 4 Henens content.apkpro.ru/lesson/258ddc06-
FOMOJIOTHHECKHH Pt ec23-473c-h3d7-ed82fcaddd02

- . https://academy-

5 Merau u 5121 — npocrefimme 1 5 Henmens content.apkpro.ru/lesson/258ddc06-
MPEACTABHTCIH ATTKatoB ec23-473c-b3d7-ed82fcaddd02
AJIKEHBI: COCTaB U CTPOCHUE https://acadenmy-

6 N ’ 1 6 "Hemens content.apkpro.ru/lesson/4038171e-
cpoucTsa 4158-4bd1-ae98-18dc1cfb9399
OTHUJIEH U IPONUJIEH —

7 IIPOCTEUIINE PEACTAaBUTETN 1 7 Henens https://lesson.edu.ru/04/10
QIKCHOB
[IpakTuueckas padora Ne 1. https://academy-

8 «Ilonyuenue 3TuneHa u 1 1 8 Henens content.apkpro.ru/lesson/53cd2379-
W3yYEHUE ETO CBOWCTB) 2345-43b1-9f67-7ebcdaf03ce0



https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e
https://academy-content.apkpro.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e
https://academy-content.apkpro.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e
https://academy-content.apkpro.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1
https://academy-content.apkpro.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1
https://academy-content.apkpro.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://lesson.edu.ru/04/10
https://academy-content.apkpro.ru/lesson/53cd2379-2a45-43b1-9f67-7ebcdaf03ce0
https://academy-content.apkpro.ru/lesson/53cd2379-2a45-43b1-9f67-7ebcdaf03ce0
https://academy-content.apkpro.ru/lesson/53cd2379-2a45-43b1-9f67-7ebcdaf03ce0

Ankanuensl. byranuen-1,3 u
metunoyraauen-1,3. [lomyuenue

9 CHHTETHYECKOMO KayayKa i 1 Henmens https://lesson.edu.ru/04/10
pE3UHBI
AJKUHBI: COCTaB M 0COOEHHOCTH

10 CATLII)STG;{;;; F—OMr?;(?chHeI;e;I;P;IH - 2 Henens https://lesson.edu.ru/04/10
MPEJICTaBUTENb aJIKHHOB
Brruncnenus mo YpaBHCHUIO https://academy-

11 N 3 Henens content.apkpro.ru/lesson/7dada027-
XUMITHCCKOH peaKiiu 8448-418f-b416-fbaledd4ab6d
ApeHbl: 6eH30I1 ¥ TOIYOIL. https://academy-

12 T 4 uenenst content.apkpro.ru/lesson/d86d7d00-

OKCHHHOCTL apeHoB d5b4-491d-aded-c3ddal9feefs

I'enernueckas cBsi3b

13 i;i?;;oelzsj;];x K pasITIIHBIM 5 Hemens https://lesson.edu.ru/04/10
KJ1accam
[IpuponHbIE HCTOYHUKHU
YII€BOIOPOAOB: IPUPOAHBIN Ta3

14 U MIONyTHBIC HE(PTAHBIE Ta3bl, 6 Henensd https://lesson.edu.ru/04/10
He(Th ¥ MPOAYKTHI €€
nepepaboTKu
[IpuponHbIe HCTOUHUKHU
YIJI€BOIOPOAOB: IPUPOAHBIH Ta3

15 U TIONyTHBIC HE(PTAHBIE Ta3bl, 7 Henens https://lesson.edu.ru/04/10
He(DTh ¥ MPOAYKTHI €&
nepepaboTKu

16 Eglr{;le);g;g;g;ﬁsom 1o pasaely 8 Henensa https://lesson.edu.ru/04/10
[IpenenpHbIE OAHOATOMHBIE https://academy-

17 CIIUPTHI: METAHOJI U 3TAHOJL. 1 Henens content.apkpro.ru/lesson/5439c18b-

Bonopoanas cBs3b

7440-4b6f-bf84-c04fad71694f



https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://academy-content.apkpro.ru/lesson/7dada027-8448-418f-b416-fba1edd4ab6d
https://academy-content.apkpro.ru/lesson/7dada027-8448-418f-b416-fba1edd4ab6d
https://academy-content.apkpro.ru/lesson/7dada027-8448-418f-b416-fba1edd4ab6d
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f

MHOroaToMHbI€ CIIUPTHI:

https://academy-

18 2 Henens content.apkpro.ru/lesson/461aa9c8-
DTHIICHIJIIKOIL 1 TIMLIEPHH c0ef-4827-a8e5-d12a0bedc826
DEeHO: CTPOEHUE MOJIEKYJIbI, https://academy-

19 buznYecCKre 1 XUMUYIECKHE 3 Henens content.apkpro.ru/lesson/649883b8-
CBOICTBa, MPUMEHEHHE 7¢5f-4f16-896e-10a2278b08f1
Anpreruasl: GopMalbIeTua U https://acadenmy-

20 ) A 4 uenenst content.apkpro.ru/lesson/8664b319-
AHCTAIILACTL ALCTOH Oba3-4945-h076-ch7ae5858b90
OIHOOCHOBHBIE TIPEIENbHbIE https://academy-

21 KapOOHOBBIEC KHCIIOTHI: 5 Henens content.apkpro.ru/lesson/b4feaa04-
MypaBbUHAas U YKCYCHas 3438-4b57-a3ec-ba0f9fe63c0d
[TpakTuueckas padota Ne 2. https://academy-

22 «CBoiicTBa pacTBOpa YKCYCHOM 6 Henens content.apkpro.ru/lesson/9834d408-
KUCIIOTBD) 386d-444a-8de3-7efba8b98cdb
CreapuHOBas U OJICMHOBAs

23 KHCJIOTBI, KaK MPEJICTaBUTENN 7 Henens https://lesson.edu.ru/04/10
BBICHINX KapOOHOBBIX KHCJIOT
MpI1a Kak COJIM BBICIIAX

24 KapOOHOBBIX KUCIIOT, HX 8 Henens https://lesson.edu.ru/04/10
MOIOIIIeE NEUCTBUE
CnoxHbie 3(pUpbl Kak
np0H3Bo;[H§)e Eap6OHOBHX https://academy-

25 r 9 Henens content.apkpro.ru/lesson/71ac43f2-
KHCJIOT. 1 HAPOJIHS CHIOKHDIX a0d4-4945-a0eb-1e59cd5f4dof
3GHUpoB
XKupsbr: ruaponus, IpuMEeHEHHE https://academy-

26 6 ’ ’ ’ 10 memens | content.apkpro.ru/lesson/71ac43f2-

HOJIOTHHCCKA POIIb AKHPOB a0d4-4945-a0eb-1e59cd5f4d9f
YrneBoasl: cocTas,
Kiaccubukanus. Baxueiie https://academy-

27 N 1 Henena content.apkpro.ru/lesson/709ce43a-
HPEACTABHTCII. TIOKO3a, deb6-4281-963b-01d2e212d4d0
¢bpykTO3a, caxaposa

28 Kpaxwman u 1nenmrono3a kak 2 Heaens https://lesson.edu.ru/04/10



https://academy-content.apkpro.ru/lesson/461aa9c8-c0ef-4827-a8e5-d12a0bedc826
https://academy-content.apkpro.ru/lesson/461aa9c8-c0ef-4827-a8e5-d12a0bedc826
https://academy-content.apkpro.ru/lesson/461aa9c8-c0ef-4827-a8e5-d12a0bedc826
https://academy-content.apkpro.ru/lesson/649883b8-7c5f-4f16-896e-10a2278b08f1
https://academy-content.apkpro.ru/lesson/649883b8-7c5f-4f16-896e-10a2278b08f1
https://academy-content.apkpro.ru/lesson/649883b8-7c5f-4f16-896e-10a2278b08f1
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/b4feaa04-3438-4b57-a3ec-ba0f9fe63c0d
https://academy-content.apkpro.ru/lesson/b4feaa04-3438-4b57-a3ec-ba0f9fe63c0d
https://academy-content.apkpro.ru/lesson/b4feaa04-3438-4b57-a3ec-ba0f9fe63c0d
https://academy-content.apkpro.ru/lesson/9834d408-386d-444a-8de3-7efba8b98cdb
https://academy-content.apkpro.ru/lesson/9834d408-386d-444a-8de3-7efba8b98cdb
https://academy-content.apkpro.ru/lesson/9834d408-386d-444a-8de3-7efba8b98cdb
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://academy-content.apkpro.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://academy-content.apkpro.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://academy-content.apkpro.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://academy-content.apkpro.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://academy-content.apkpro.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://academy-content.apkpro.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://lesson.edu.ru/04/10

PUPOJIHBIE MTOJIUMEPHI

KontpomnbHas pabora 1mo pasaeny

29 «Kucnopoaconepxanire 1 3 Henens https://lesson.edu.ru/04/10
OpPTaHWYCCKHUE COCTUHCHUS)
https://academy-
30 AMMHBI: METHJIAMHH M aHUIUH 1 4 genens content.apkpro.ru/lesson/0c608a59-
4c69-4481-839e-9205f201b73e
AMMHOKHCIIOTBI KaK
aM(OTEpHBIE OPraHUYECKHE https://academy-

31 6 1 5 Henens content.apkpro.ru/lesson/c2f2f3d7-
COCAMHCHHA, HX DHOIOTHHECCKOC 43d1-4873-ace0-78eca6009628
3gaueHue. [lenTrabl
benku kak npupoiHbIe https://academy-

32 BBICOKOMOJIEKYJISIPHBIE 1 6 Henens content.apkpro.ru/lesson/c2f2f3d7-
COEIMHEHUSI 43d1-4873-ace0-78eca6009628
OCHOBHBIE TTOHATHS XUMUH

33 BBICOKOMOJICKYJIIPHBIX 1 7 Henens https://lesson.edu.ru/04/10
COECTMHEHNN
OCHOBHBIE METO/bI CHHTE3a

34 BHCOKOMOH? KYJIAPHBIX 1 8 Henens https://lesson.edu.ru/04/10
coequHenuii. [1macTMacckl,

Kay4dyKH, BOJIOKHA
OBIIEE KOJIMYECTBO YACOB I10 34

ITPOTPAMME



https://lesson.edu.ru/04/10
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://academy-content.apkpro.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://academy-content.apkpro.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://academy-content.apkpro.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://academy-content.apkpro.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://academy-content.apkpro.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://academy-content.apkpro.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10

11 KJIACC

Ne
n/n

Tema ypoka

KoaunuyecTBO 4acoB

KonTpoJsbHbIe

Bcero
padoThI

IIpakTHyeckue
padoThI

Jara
U3y4eHus!

DJIEKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypcbl

XUMHUYECKUH 3JIEMEHT. ATOM.
DJeKTpoHHasi KOH(UTYpalusi aTOMOB

1 senens

https://lesson.edu.ru/04/10

Ilepnonnueckuit 3akoH u Ilepuoanueckas
chcTeMa XuMHYecKux aneMenToB Jl. U.
Menpeneesa, UX CBS3b C COBPEMEHHOMN
TEOpHUEH CTPOCHHSI aTOMOB

2 Hexensa

https://lesson.edu.ru/04/10

3aKOHOMEPHOCTH U3MEHEHHS CBOWCTB
XUMHUYECKUX AJIEMEHTOB U UX
COEUHEHUII 110 TPYIINaM U IEPUOAaM.
3HavYeHHEe MePUOJUIECKOTO 3aKOHA U
CHCTEMBI XUMHUYECKHX dJieMeHTOB JI.M.
MeHeneeBa B pa3BUTUU HAYKU

3 genens

https://lesson.edu.ru/04/10

CrpoeHue BeniecTBa. XUMU4eCKasi CBS3b,
e€ BUJIbl; MEXaHU3MBbI 00pa30BaHMs
KOBAJICHTHOU CBs3U. BogoponHas cBsi3b

4 yenensa

https://lesson.edu.ru/04/10

BaneHTHOCTB. DNEKTpOOTPULIATEIBHOCTb.
Crenennb okucieHus. Bemntectsa
MOJIEKYIAPHOTO U HEMOJIEKYIIIPHOT'O
CTPOCHUS

5 Henens

https://lesson.edu.ru/04/10

[lonsiTHE O TUCTIEPCHBIX CUCTEMAX.
WctruHHbBIE U KOJIOUIHBIE PACTBOPHI.
MaccoBas 1011 BEllIeCTBa B paCTBOpE

6 Henensa

https://lesson.edu.ru/04/10

Krnaccudukanus u HoMeHKIIaTypa
HEOPraHUYECKUX COECIUHEHUMN.
['eneTnyeckast CBSI3b HEOPraHUYECKUX
BEILIECTB, PA3JIMYHBIX KJIACCOB

7 Henens

https://lesson.edu.ru/04/10



https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10

Kiaccudukamnus XuMruaeckux peakiuii B
HEOPraHUYECKOU U OPraHUYeCKOn
XUMHH. 3aKOH COXPAHEHUS MaCChI
BEILIECTB; 3aKOH COXPAaHEHUS U
MPEBPAILIECHUS SHEPTUHU TP XUMHYECKUX
peaKiusx

8 Henens

https://lesson.edu.ru/04/10

Ckopoctb peakiuu. OOpaTuMble
peakin. XHMAYECKOE paBHOBECHE

1 Henmens

https://lesson.edu.ru/04/10

10

[TpakTrueckas padota Ne 1. «Bnusiaue
pa3nu4HbIX (PAaKTOPOB HA CKOPOCTh
XUMHYECKON PEaKIUN»

2 Henens

https://lesson.edu.ru/04/10

11

DAEeKTPOIUTHYECKAs JUCCOLUAIHS.
[TousTHe 0 BogopoaHOM mokasaresne (pH)
pactBopa. Peakiiuu noHHOrO OOMEHa.
I'mpponus opraHu4ecKux u
HEOpPraHMYECKUX BEIIECTB

3 genens

https://lesson.edu.ru/04/10

12

OKHCIUTENEHO-BOCCTAHOBUTEIIHHBIC
peakmuu. [lonsitie 00 snexTponuse
pacIuIaBOB M PacTBOPOB COJIEH

4 nenens

https://lesson.edu.ru/04/10

13

KonTtponbHast pabota 1o pasaeny
«TeOpeTH‘-IeCKPIe OCHOBBI XUMHN»

5 Henens

https://lesson.edu.ru/04/10

14

Mertannisl, UX IMOJIOKEHHUE B
[Tepuoanueckoil cucreMe XUMUYECKUX
anemeHToB /1. I. Meneneena u
0COOEHHOCTH CTpoeHus aroMoB. O01mue
¢du3nyecKre CBOMCTBA METAIJIOB

6 Henensa

https://lesson.edu.ru/04/10

15

CrnnaBel METaIIOB. DJIEKTPOXUMUYECKUI
pAl HANPsHKEHUA METaJJIOB

7 Henens

https://lesson.edu.ru/04/10

16

XUMHUYECKHE CBOMCTBA BaXKHEUIIINX
METaJUIOB (HATPUH, KaTui, KaabIlui,
MarHui, aTIOMUHUN) U UX COCTMHEHUMN

8 Henens

https://lesson.edu.ru/04/10

17

XUMHUYECKUE CBOMCTBA XpOMa, MEIU U UX

1 Henmens

https://lesson.edu.ru/04/10



https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10

COCTUHEHUN

18

XUMUUYecKre CBOMCTBA IIUHKA, JKeye3a U
HUX COeIUHEHUN

2 Hexensa

https://lesson.edu.ru/04/10

19

[TpakTuyeckas padora Ne 2. "Perenue
HKCHEPUMEHTAIBHBIX 33134 110 TEME
«Mertanaen"

3 genens

https://lesson.edu.ru/04/10

20

HewmeTamisl, ux MonoxeHue B
[Tepuoauueckoil cucreMe XMMUYECKUX
anemeHToB /1. I. Menaeneena u
0COOEHHOCTH CTPOCHHUS aTOMOB

4 yenensa

https://lesson.edu.ru/04/10

21

®u3nyYecKre CBOMCTBA HEMETAIIOB.
AmnoTponusi HeMeTauIoB (Ha IpuMepe
KHCJIOPOJIa, cepbl, hocdopa u yriaeposa)

5 Henens

https://lesson.edu.ru/04/10

22

XHUMUYECKUE CBOMCTBA IaJIOT€HOB, CEPbI
U UX COeIUHEHUU

6 Henensa

https://lesson.edu.ru/04/10

23

XuMHUYECKHE CBOMCTBA a30Ta, pocodpa u
HUX COEINHEHUN

7 Henens

https://lesson.edu.ru/04/10

24

XHWUMUYECKUE CBOMCTBA yIJIepoJa,
KPEMHUS U UX COCTUHEHUN

8 Henmensa

https://lesson.edu.ru/04/10

25

[IpuMeHeHNne Ba)XHEUIINX HEMETAIIOB U
HUX COEINHEHUN

9 genens

https://lesson.edu.ru/04/10

26

O0001I€eHrEe U CUCTEMATH3AINs 3HAHIH
o Teme «Hemeramey. Beraucienns mo
ypaBHeHI/I}IM XUMHNYCCKUX peaKHI/Iﬁ nu
TEPMOXHUMHYECKHE PACUETHI

10 emensa

https://lesson.edu.ru/04/10

27

[TpakTrueckas padota Ne 3. «Pemenue
OKCIICPUMCHTAJIbHBIX 3a/a4 IO TCMC
"Hemerannsl"»

1 Henmens

https://lesson.edu.ru/04/10

28

KontponbHas paboTa mo TeMam
«Metamey U «HemeTamis»

2 Hexensa

29

Heopranuueckue u opranuueckue
kuciaoTel. Heopranunyeckue u

3 genensa

https://lesson.edu.ru/04/10
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OPraHNn4€CKUC OCHOBAHHA

AmMdoTepHble HeopraHU4ecKHe u
OpraHUYEeCKUE COCAMHEHUSI.

30 1 4 genens https://lesson.edu.ru/04/10
['eHeTnveckas CBSI3b HEOPTaHUYECKHUX U
OpFaHI/I‘-IGCKI/IX BCIICCTB
POJIB XUMHUHU B OGGCHG‘-IGHI/II/I
31 BKOHOFH? CCKOM, SHCPTETHHCCKON 1 1 5 Henmens https://lesson.edu.ru/04/10
MUIIEBOW O€30MacHOCTH, Pa3BUTUH
MEIUITUHBI
[TpeacraBnenus: 06 0OMUX HAYYHBIX
32 MIPUHLMIIAX TPOMBILIUIEHHOTO MOJIYYEHUS 1 6 Henens https://lesson.edu.ru/04/10
Ba)KHEHIIINX BEIIECTB
33 UYenoBek B MUPE BEIIECTB U MAaTEPHAIIOB 1 7 Henens https://lesson.edu.ru/04/10
34 XHUMUA U 3J0POBbE YEIOBEKA 1 & Hemens https://lesson.edu.ru/04/10
OBIIEE KOJIMYECTBO YACOB I10 34

[NPOT'PAMME



https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
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YYEBHO-METOJINYECKOE OBECIIEYUEHUE OBPA3OBATEJIBHOT'O ITPOLLIECCA

OBS3ATEJ/IBHBIE YUYEBHBIE MATEPHUAJIBI 1JIS1 YYHEHUKA
Xumus, 10 xnace/ I'abpuensu O.C., OctpoymoB W.I'., CnagkoB C.A., AkimonepHoe o0miectBo «M3garensctBo «lIpocBemenne»,2021 r
Xumus, 11 xnace/ I'abpuensu O.C., Octpoymon WU.I'., CnagkoB C.A., AkimonepHoe o0miectBo «M3aarenscTBo «lIpocBemenne»,2021r.

METOANUYECKHUE MATEPUAJIBI U1 YUYUTEJIA
Xumusi(6a30BeIitypoBeHb ). Peanuzanms oOpa3zoBanus: MeToaudeckoe nocooue ais yuntens / Kasepuna A. A., [Tuayruna I'.B.; mox pen.I'. B.
[Muuyrunoii. M. : ®T'BHY «MHcTuTyT crpareruu pa3sutus oopasosanust PAOy, 2022 81 c.:u.

INUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET
https://edsoo.ru/rabochie-programmy/

http://www.chemnet.ru I"azeta «Xumus» u caidT s yuurtens «5 uay Ha YpOK XUMUNY

http://him.1september.ru Equnas xomtekuus LIOP: TIpenmeTHas KOMIEKIus « XUMHUS»
http://school-collection.edu.ru/collection/chemistry EcrecTtBenHO-HayuHbIe 3KCTIepUMEHTHI: XuMust. Komteknus Poccuiickoro
00111e00pa30BaTEILHOTO MOPTAIA

http://experiment.edu.ru AJIXUMUK: caiit JI.}O. AnukdepoBoii

http://www alhimik.ru Bcepoccuiickast oaumuaa MKOJIHUKOB IO XUMUHU

http://chem.rusolymp.ru Opranndeckast XUMHsL: SJICKTPOHHBINA YICOHUK JIJIsI CPSTHEH HITKOJIBI
http://www.chemistry.ssu.samara.ru OCHOBBI XMMHUU: 3JICKTPOHHBIN yUeOHHK

http://www hemi.nsu.ru OTKpBITBIN KOJUTSHK: XUMHUS

http://www.chemistry.ru JTucraniiuonHasi OJIMMITHAIA TI0 XUMHUH: TEJICKOMMYHUKAITMOHHBIA 00pa30BaTEeIbHBIN MPOCKT



IIpunioxenue k padoyeii nporpamme
y4eOHOro npeaMera « XuMHUsD»

®opmbl yueTa padoyeil NporpaMMbl BOCIIMTAHUA B padovyell mporpaMme mo XuMHH.

Pabouas mporpamma Bocnutanus ['bOY PMIIM peanusyercs uepe3 HCIONb30BaHUE
BOCIHUTATEIBHOTO MOTEHIMAala YPOKOB XUMHUH. JTa paboTa OCYLIECTBISIETCS B CIEIYIOLINX
dopmax:

- MOOYXXJIEHHE 00Yy4aromuxcs COOJII0IaTh Ha YpOKE OOIICTPUHSITHIE HOPMBI TTOBEICHHUS,
mpaBwiia OOINEHUS CO CTapmuMu (MEAAarorMYecKuMu pabOTHUKAaMH) W CBEPCTHUKAMHU
(0Oy4aroImMMHKC ), MPUHIAITBI Y4eOHON NUCIUIUITMHBI 1 CAMOOPTaHU3aIINH,

* MIpUBJICYEHUE BHUMAHHS O0y4arOIUXCcsa K [ICHHOCTHOMY acCIeKTy M3Y4aeMbIX Ha YpOKax
MIPEMETOB, SBJICHHH, COOBITHI Yepes:

* IGMOHCTpaIMi0 00y4arolUMCsl IPUMEPOB OTBETCTBEHHOT'0, TPAKIAHCKOIO MOBEICHUS,
MIPOSIBIICHUS YEITOBEKOIOOUS U T0OpOCEPICIHOCTH;

oOpaiieHue BHUMaHHUS HAa HPABCTBEHHBIC ACHEKThl HAYYHBIX OTKPBITHH, KOTOpHIE
M3Y4YaloTCsl B JIaHHBIM MOMEHT Ha YPOKE; Ha SPKUX AesTeNedl KylIbTypbl, YUEHBIX, IMOJIUTHUKOB,
CBSI3aHHBIX C U3Y4aeMbIMH B JJaHHBI MOMEHT TEMaMH, Ha TOT BKJAJl, KOTOPBI OHW BHECIHU B
pa3BUTHE Halllel CTpaHbl U MHUpPA, HA JIOCTOWHBIE MOJAPaKaHUS MPUMEPHI UX KU3ZHU, HA MOTUBBI
UX MOCTYIIKOB;

UCIIOJIb30BaHWE Ha Yypokax HH(OpManMu, 3aTparvBalolleldl Ba)KHbIE COLMANBHBIC,
HPaBCTBEHHBIE, STHUECKUE BOIPOCHI;

* UCTOJIb30BaHNE BOCIHUTATEIbHBIX BO3MOXKHOCTEH coJepKaHUs yueOHOro mpeamera Ui
dopmupoBaHUs y OOYyYarOIIMXCS POCCHMCKUX TPAaIUIMOHHBIX TyXOBHO-HPABCTBEHHBIX U
COLIMOKYJIBTYPHBIX LIEHHOCTEH depe3 MOoAOOp COOTBETCTBYIOIIUX TEKCTOB JJIs YTEHUS,
npoOJIEeMHBIX CUTyallui 7151 00CYKIeHHUS B Kiacce;

WHUIUUPOBAaHUE OOCYXJCHHUM, BBICKAa3bIBAHUN CBOETO MHEHHS, BBIPAOOTKH CBOETO
JMYHOCTHOT'O OTHOIIECHUS K U3Y4aeMbIM COOBITHSM, JIUIAM;

* BKJIIOYEHHE B YPOK UTPOBBIX MPOIENYp, KOTOPbIE MOMOTAIOT MOJAEpkKaTb MOTHBAIIMIO
00yJaromUXCsl K OMYYESHUIO 3HAHUN, HATAXKUBAHUIO MTO3UTUBHBIX MEKIUNYHOCTHBIX OTHOIICHUH
B KJIacce, TOMOTaloT YCTaHOBIICHUIO T0OOpOKenaTenbHOU aTMoc(ephl BO BpeMsl YpPOKa;

NPUMEHEHHEe Ha YypPOKE HHTEPAKTUBHBIX (GopM  paboOThl, CTUMYIHUPYIOMIUX
MO03HABATENIbHYI0 MOTUBALIMIO O0YYaIOIINXCS;

IPUMEHEHHE TPYNNoBOM paboThl MM pabOTHl B Mapax, KOTOPHIE CIOCOOCTBYIOT
Pa3BUTHIO HABBIKOB KOMaHAHOM pabOThI U B3aUMOJIEHCTBUIO C IPYTUMH 00yYarOIIMMHUCS;

* BBIOOp W HCIOJIB30BaHKUE HA YPOKaX METOJIOB, METOJIMK, OKa3bIBAIOIINX BOCIUTATEIHHOE
BO3/ICIICTBIE HAa JIMYHOCTh B COOTBETCTBHM C BOCHHUTATEIbHBIM HJEAJIOM, LIETBI0 U 3aJauaMu
BOCTIMTAHUS,

* ”HULIMUPOBAHKE U MOJIIEPHKKA UCCIIEIOBATENBCKOMN AEITEIbHOCTH IKOJLHUKOB B (hopme
BKJIIOYEHHE B YPOK pAa3JIMYHBIX HCCIEIOBATENIbCKUX 33JaHUM, YTO JaeT BO3MOXKHOCTb
00ydJaronuMcs TpUOOPECTH HABBIKH CaMOCTOSATEIIBHOTO PEIIEHUS TEOPETUYECKON MPOoOIeMBlI,
TeHEPUPOBAHUSA M OPOPMIICHHSI COOCTBEHHBIX THUIOTE3, YBAKUTEIBHOTO OTHOILEHUS K YYXKHM
uzesiM, MyOJIMYHOTO BBICTYIUICHUS, apTyMEHTUPOBAHUSI U OTCTaWBAaHUS CBOCH TOUKHU 3pEHUS;

YCTaHOBJICHHE YBAXKUTENIBHBIX, JTOBEPUTEIHHBIX, HEPOPMATBHBIX OTHOIICHUN MEXIY
YUUTEJIEM U YUEHUKAMH, CO3JJaHHE Ha yPOKaX SMOLMOHAIbHO-KOM(POPTHON Cpeibl;

OpUMEHEHHEe Ha YPOKax MHTEPAKTUBHBIX (opM paboThl ¢ OOy4YaIOIIMMHUCH:
UHTEJJIEKTYaJbHBIX WIP, CTUMYJIHMPYIOIIMX I103HABATEIbHYI0O MOTHUBALIMIO OO0YYarOIINUXCS;
TUIAKTHYECKOTO TeaTpa, TJe MOJyYCHHbIE Ha YpOKE 3HAHUS OOBITPHIBAIOTCS B TeaTPAIbHBIX
MOCTaHOBKAX; AMCKYCCHUH, KOTOpbIE AAIOT OOYy4YaroUIMMCS BO3MOXKHOCTH NPUOOPECTH OIMBIT
BEJICHUSI KOHCTPYKTUBHOTO TUAJIOTa; TPYIMIIOBON paboThl Wiu pabOThl B Mapax, KOTOPHIE ydaT
00ydJaronuxcsi KOMaHIHOW pab0Te W B3aUMOJICHCTBUIO C IPYTUMH 00yUJarOIIIMMHUCS.



