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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 ctaaapre COO, ¢ yuérom Konnenuuu nmpernonaBanus yaeOHOTO IpeaMeTa
«Xumus» B o0Opa3oBaTeNbHBIX opraHm3auusax Poccuiickoit ®enepanuu, peanru3yOmUx
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 O0yUaIOLIUXCS CPEICTBAMU yueOHOro MpenMera
«Xumus» mas 10-11 xmaccoB Ha 6a30BOM ypOBHE COCTABUJIM KOHIIETITYaJbHbIE MOJOXKECHUS
OI'OC COO o B3aUMOOOYCIOBIEHHOCTH IIEJE€H, COJEp)KaHMs, PE3yJbTaTOB OOY4YCHUS W
TpeOOBaHUH K YPOBHIO MOATOTOBKH BBIITYCKHHKOB.

Xumudeckoe oOpa3oBaHHME, TIOJydaeMO€ BBIMYCKHUKAMH  0011e00pa3oBaTeIbHON
OpraHu3alliy, SBISETCS HEOThEMJIEMOM 4YacThl0 UX o0Opa3oBaHHOCTH. OHO  CIYXHT
3aBEpIIAIOIINM JTAllOM peajlu3aldyd Ha COOTBETCTBYIOIIEM €My 0a30BOM YpPOBHE KIIFOUEBBIX
[ICHHOCTEW, MNPHUCYIIUX LEJIOCTHOM CHUCTEeME XHMHYECKOTO 00pa3oBaHUsA. OTH LEHHOCTH
KacaloTcs MO3HAHMSI 3aKOHOB MPHUPOAbI, (OPMUPOBAHUS MHUPOBO33PEHUS U OOIIEH KYJIbTYPhI
YelloBeKa, a TaKXkKe OHKOJOTHYECKM OOOCHOBAaHHOIO OTHOIICHHS K CBOEMY 3/I0pOBBIO H
npupoaHOI cpene. Peanusyercs xummuueckoe oopazoBaHue o0y4yaroUMxcs Ha YPOBHE CPEIHETO
o0rmiero oOpa3oBaHMs CPEACTBAMHU YUEOHOTO IMpeaMeTa «XUMHs», COIEpKaHhe U MOCTPOCHHE
KOTOpPOTO ONpEeNEeieHbl B MporpaMme M0 XUMHUU C Y4YETOM cCHeuupUKd HayKHu XUMHUH, €€
3HAYeHUS B MIO3HAHUH MPHUPOJIBI U B MAaTEPHAIbHOM KHU3HHU OOILECTBA, a TAKXKe C Y4ETOM OOIIUX
Henel ¥ MPUHIUIOB, XapaKTEePU3YIOIIUX COBPEMEHHOE COCTOSIHHE CHCTEMbI CPEIHEro OOIIero
oOpasoBanus B Poccuiickoit @enepanuu.

XUMHS KaK 3JIEMEHT CHUCTEMbI €CTECTBEHHBIX HayK MIpaeT 0COOYI0 pOJib B COBPEMEHHOI
[UBWIN3ALUHI, B CO3JJaHUU HOBOW 0a3bl MaTepHalbHOW KyabTypbl. OHa BHOCHUT CBOHM BKJIaj B
dbopMupOBaHNE PALlMOHATIBHOTO HAYYHOTO MBIIUIECHHUS, B CO3JJaHUE LIEJIOCTHOTO MPEACTaBICHUS
00 OKpyXarolleM MUpe Kak O €IMHCTBE MPHUPOJIBI M YeloBeKa, KOTopoe (OpMUPYETCS B XUMHH
Ha OCHOBE MOHMMaHHS BEUIECTBEHHOI'O COCTaBa OKPY’KAIOILIEro MUPA, OCO3HAHUS B3aUMOCBSI3U
MEXy CTPOCHUEM BEILIECTB, UX CBOMCTBAMH U BO3MOXHBIMH 00J1aCTAMU IPUMEHEHUSI.

TecHo B3auMoOnEHCTBYST C JApPYTMMH €CTECTBEHHBIMH HayKaMH, XHUMHS —cTaia
HEOTHEMJIEMOI YacThbl0 MHUPOBOM KYJBTYpPbI, HEOOXOIMMBIM YCIOBHEM YCIIEHIHOTO TpyJa H
KU3HU Kakaoro uieHa oOmiectBa. CoBpeMeHHash XMMHUSl KaK HayKa cO3HWAaresibHas, Kak Hayka
BBICOKMX TEXHOJIOTMI HaIllpaBlieHa Ha pPEIICHHE INIOOATbHBIX MPOOJIEM YCTOHYHMBOTO PAa3BUTHSA
YEeJIOBEUECTBA — CBHIPbEBOM, JHEPreTUUYCCKOM, IHINEBOH, HSKOJOTHUUECKOW O€30MacHOCTH |
OXpaHbl 3J0POBbSI.

B coorBercTBMM ¢ OOHMIMMHU MENSIMH W TMPUHIMIIAMH CPEIHETO 00IIero oOpa3oBaHUs
conepxanue npeamera «Xumusi» (10-11 kiaccel, 6a30BbIil ypOBEHb U3YUYEHHUs1) OPUECHTHPOBAHO
MPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOJATOTOBKY OOYy4YaloluXcsl, HEOOXOAUMYIO MM MJis
BBIPAOOTKH MHPOBO33PEHUYECKUX OPHUEHTHUPOB, YCIEIIHOTO BKJIIOYEHHUS B JKU3Hb COLIMYMA,
MPOJOHKEHUSI 00pa30BaHUsl B PA3IMYHBIX 00JIACTAX, HE CBA3aHHBIX HEMTOCPEACTBEHHO C XUMUEH.

CocraBisiomuMu  npeaMera «XuMHUs» SBISIIOTCS 0a30Bble Kypchl — «OpraHuyeckas
xumusa» U «O01as 1 HeopraHu4yeckasi XMMHs», OCHOBHBIM KOMIIOHEHTOM COJIEP’KaHUsl KOTOPBIX
SIBIISIFOTCSL OCHOBBI 0a30BOM HayKH: cHUCTEMa 3HAHUN 10 HEOPraHUYECKO XUMUH (C BKIIOUCHUEM
3HaHWHN W3 O0IIeld XUMHH) U OpraHuyYecKord Xxumuu. PopMUpOBaHWE JTAHHOW CHCTEMBbl 3HAHUN
Opyd HM3Y4YCHUU TMpeaMeTa OOeCIeyrBaeT BO3MOXHOCTh PACCMOTPEHHUS BCETO MHOT000pa3us
BEIIECTB Ha OCHOBE OOLIUX MOHSITHIA, 3aKOHOB ¥ TEOPUN XUMHUH.
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CrpykTypa coaepxanus KypcoB — «Opranuyeckast Xumus» 1 «OO0Imas 1 HeopraHuuecKas
XUMUS» chOpMHUpOBaHA B MpOTrpamMMe MO XMMHH Ha OCHOBE CHCTEMHOTO MOAXO0/Aa K M3y4YEHUIO
yuyeOHOro MaTtepuasia M OOyCJOBJIEHAa HCTOPUYECKH OOOCHOBAaHHBIM DPa3BUTHEM 3HAHWNA Ha
onpeAeNéHHBIX TEOPETHUYECKUX YpPOBHSAX. Tak, B Kypce OpPraHMYECKOH XHMHH BeIlecTBa
paccMaTpuBarOTCS Ha YpOBHE KJIACCHUECKON TEOPUM CTPOECHHS OPraHUYECKMX COEIMHEHUH, a
TaKk)K€ Ha YpOBHE CTEPEOXUMHUYECKUX M DJIEKTPOHHBIX MPEACTaBICHUN O CTPOEHUHU BEUIECTB.
Ceenenus 00 M3ydaeMbIX B Kypce BELIECTBAaX HAalOTCA B PAa3BUTHHU — OT YIJIEBOJOPOJIOB O
CIIOKHBIX OMOJIOTUYECKH AaKTUBHBIX COeAMHEHHH. B Kypce opraHuueckoil XMMHU HOTy4aroT
pazBuTHe CHOPMUPOBAHHBIE HAa YPOBHE OCHOBHOTO 0O0IIEro o0Opa3oBaHHs TEpPBOHAYAILHEIC
MPEJICTABICHUS] O XUMUYECKON CBSI3H, KJIACCU(PUKAIMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCUMOCTHU
CBOMCTB BEILECTB OT UX CTPOCHUS, O XUMUUYECKON PEAKLIUH.

[Ton HOBBIM yrjioM 3peHHus B IMpeaMere «XuMus» 0a30BOro ypoBHSI paccMaTpUBaeTCs
U3yYEHHBII Ha YpPOBHE OCHOBHOTO OOIIEro oO0pa3oBaHHs TEOPETUUYECKUN MaTepuan Hu
¢dakTosornueckrue CBEACHHs O BEUIECTBaX M XMMHUYECKON peakuuu. Tak, B YaCTHOCTH, B Kypce
«O0Imas 1 HeopraHuyecKkasi XUMHsD» O0OyUYarOIMIUMCS MPEIOCTABISIETCS BO3MOXKHOCTh OCO3HAThH
3HaYeHHE MEePUOJUYECKOr0 3aKOHA C OOMIETEOPETUYECKMX 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 PEAKIUIX, UX CYLITHOCTU U 3aKOHOMEPHOCTSAX MPOTEKaHUs
pononHsaercss B Kypcax 10 wum 11 kimaccoB »snemMeHTaMu CoOJEpXkKaHUs, WMEIOIUMHU
KYJIbTYPOJIOTHYECKUM M TPUKIAAHONW XapakTep. OTH 3HAHUSA CIIOCOOCTBYIOT MOHHMAaHUIO
B3aUMOCBSI3M XUMHUU C JAPYTMMH HayKaMH, PACKpbIBalOT €€ poJib B II03HABATEIbHOM U
MPAKTUYECKON JEsTeIbHOCTH YEJIOBEKa, CIOCOOCTBYIOT BOCIUTAHUIO YBKEHUS K IPOIECCY
TBOpYECTBA B O0JIACTU TEOPUH M MPAKTHUECKUX MPHIOKCHUNW XUMHUU, TOMOTAIOT BBITYCKHHUKY
OpPUEHTUPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MpPOOJieMaX, CBSI3aHHBIX C XUMHEH,
KPUTHYECKH OCMBICIIMBATh MH(POPMAIUIO U MPUMEHSTH €€ IS MOTOJHEHHs 3HAHUMN, pPelleHus
MHTEJJIEKTYaJIbHBIX U KCIEPUMEHTANbHBIX HCCIEeOBaTeNIbCKUX 3ajad. B 1enoM conepikaHue
y4eOHOoro npeamera «XuMHs» JaHHOTO YPOBHS M3yYCHHsSI OPHEHTUPOBAHO HAa (POPMUPOBAHUE Y
00y4aromuXxcsi MUPOBO33PEHUYECKOI OCHOBBI JJIsi MOHUMaHUSI PUIOCOPCKUX UAEH, TaKUX Kak:
MaTepHaJIbHOE eIMHCTBO HEOPTraHUYECKOTO M OPraHUYeCKOro MHpa, 00yCIOBIEHHOCTh CBOMCTB
BEIIECTB UX COCTABOM U CTPOEHHUEM, I03HABAEMOCTh IPUPOIHBIX SBJICHUI MYTEM IKCIIEPUMEHTA
U pEIICHUS TPOTHBOPEUYHMA MEXIYy HOBBIMU (paKTaMU M TEOPETHUECKUMHU TMPEIANOCHUTKAMH,
OCO3HAHWE POJIM XMMHUHU B PEIICHUH SKOJOTUUYECKHX MPOOJIeM, a Takke MmpobieM cOepekeHus
HHEPreTUUECKUX PECYPCOB, ChIPbs, CO3AAHMSI HOBBIX TEXHOJIOTUN U MaTEpUAJIOB.

B muiane pemieHust 3amad BOCIMTAHHUSA, Pa3BUTHS W COLUAIM3ALMKU  O0y4YaroUIuXcs
IPUHATBIE MPOrpaMMON O XUMHUHM MOAXOAbl K OINPEACICHUIO COJIEp)KaHUs U IOCTPOEHUs
npeaMeTa MpeaycMaTpuBaloT (OpPMHUPOBAHHE YHUBEPCAJIBHBIX YUEOHBIX AEWCTBUN, MMEIOLINX
0a30Boe 3HAUCHHE JUISl PA3IMYHBIX BHIOB JACATEIBHOCTU: PELICHUS MPOOJieM, TIOMCKa, aHAIN3a U
00paboTtkn wH(OpMaIMK, HEOOXOMMMBIX I MPUOOPETEHUS ONbITa MPAKTHYECKOW U
MCCJIEI0BATEIbCKOM 1€ATENbHOCTH, 3aHUMAIOIIEH BaXKHOE MECTO B IO3HAHUU XUMUU.

B nmpakTuke npenojiaBaHusi XMMHH KaKk Ha YpOBHE OCHOBHOTO OOIIETr0 00pa30BaHus, Tak U
Ha ypOBHE cpeaHero oomero oOpa3oBaHUS, NPU  ONPEACICHHH COACPIKATEIbHOU
XapaKTepUCTUKU IeJiell M3y4eHHUs TpeAMeTa HalpaBlI€HUEM IE€PBOCTEIEHHON 3HAUYMMOCTH
TPaJUIIMOHHO Tpu3HaéTca (HOPMUPOBAHME OCHOB XHWMHYECKOM HayKHM Kak o00JacTH
COBPEMEHHOT0 E€CTECTBO3HAHUS, MPAKTUYECKOW [EeATENIbHOCTH YeJOBeKAa M KaK OJIHOTO U3
KOMIIOHEHTOB MHpPOBOH KyiabTyphl. C METOIMYECKOM TOYKM 3pEHHUS TaKOW MOAXOA K
OTIpeIeNICHUIO 1Ieel N3ydeHHsI TpeMETa SBISETCS BIOJIHE OMPaBAaHHbBIM.

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



e (QopmupoBaHHE CHCTEMBl XWMHUYECKHUX 3HAHMW KaK BaXKHEUIIEH COCTaBISIONICH
€CTECTBEHHO-HAYYHOW KapTHHBI MHUpPA, B OCHOBE KOTOPOM JIeKAaT KIIIOUEBHIC MOHATHS,
(dyHaaMeHTalbHBIE 3aKOHBI U TEOPHHM XUMHH, OCBOCHME SI3bIKa HAyKH, YCBOCHHE WU
MOHMMAaHHUE CYIIHOCTH JOCTYMHBIX O0O0OOIIEHNH MHPOBO33PEHUECKOIO XapakTepa,
03HAKOMJICHHE C UCTOPHEN MX Pa3BUTHUS M CTAHOBJICHUS;

e (opmupoBaHuE U pa3BUTHE MPEACTABICHUN O HayUYHBIX METOJax MO3HAHMS BEILECTB U
XUMHUYECKHX peaklrid, HeOOXOIUMBIX JJIsi MPUOOPETEHUs YMEHUN OpPUEHTUPOBATHCA B
MHpE BEIIECTB M XUMUYECKUX SIBIICHUH, UMEIOIIUX MECTO B MPHUPOJIE, B MPAKTUUECKOM 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 U3YUYCHHsI MPEeaMeTa B
IporpaMme 1o XMMHUHM YTOYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUU C HOBBIMHM MPUOPUTETAMU
B cHCTeMe cpemaHero ooOmiero ooOpaszoBanus. CeromHs B MpENoJaBaHUW 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 3HAHWUN U NMPUMEHEHUS WX B PEATbHOW JKU3HU ISl PEIICHUS
MPAKTUYECKHX 3a7ay.

B cBi3u ¢ 3TUM mpH U3ydeHUHM TIpenMeTa «XHUMHUS» JOMUHHPYIOIIEe 3HAYCHHE
MpUOOPETAIOT TaKue 1IeNIU U 337a4u, Kak:

aganTanus OOYyYaroIMXCS K  YCJIOBUSM JTUHAMHUYHO  Pa3BUBAIOIIETOCS  MUDA,
dbopMupoBaHUE UHTEIUVIEKTYalbHO pPAa3BUTOM JIMYHOCTH, TOTOBOM K CaM00Opa3oBaHMUIO,
COTPYIHUYECTBY, CAMOCTOSITEILHOMY TIPUHSTHIO TPAMOTHBIX PEHICHHH B KOHKPETHBIX
YKU3HEHHBIX CUTYaIUsIX, CBA3aHHBIX C BEIIECTBAMH U UX MPUMEHEHUEM;

dopmupoBaHHe y O0O0yYarOIUMXCS KIIOYEBBIX HABBIKOB (KJIIOUEBBIX KOMIIETEHIIHIA),
MMEIOLINX YHHUBEPCAIbHOE 3HAUYECHUE JJISl Pa3IMYHBIX BUJIOB JIEATEIbHOCTH: PELICHUS MPOOIeM,
NIOWCKa, aHaiu3a MU 00paboTKM WHPOpPMALMHU, HEOOXOTUMBIX s NPUOOPETEHHUS OIbITa
JEeSTENIbHOCTH, KOTOpas 3aHMMAaeT BaXHOE MECTO B MO3HAHWU XUMUH, a TaKXkKe Ui OLICHKHU C
MO3HILIMN HKOJIOTHYECKOM 0€301MacHOCTH XapaKTepa BINSHUS BEIIECTB M XUMHUYECKUX MPOLIECCOB
Ha OpPTraHu3M YeJIOBeKa U IPUPOJIHYIO CPEeady;

pa3BUTHE MO3HABATEIbHBIX WHTEPECOB, MHTEIUICKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH
00ydJaronuxcsi: CIoCOOHOCTH CaMOCTOATENIbHO TPHOOpPETaTh HOBBIC 3HAHUSA 10 XHUMHHU B
COOTBETCTBUH C KM3HEHHBIMU MOTPEOHOCTSIMU, UCTIOIB30BATH COBPEMEHHBIE HH(POPMALIMOHHbIE
TEXHOJIOTHH JJIsl TOMCKA U aHaliu3a yueOHOW U Hay4YHO-TIONYJISIpHON WH(OPMALIUU XUMUYECKOTO
COJICPKAHUS;

dbopMupoBaHUE U pa3BUTHE Y O0YYAIOLIUXCS ACCOIMATUBHOTO M JIOTUYECKOTO MBILUICHHUS,
HaOJI0AaTeIbHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpbIE OCOOEHHO HEOOXOAWMBI, B
YaCTHOCTH, NPH IJIAHUPOBAHUU U MPOBEACHUN XUMUYECKOTO SKCIIEPUMEHTA,

BOCIIUTaHHE y OOydaomuxcs YOeXIEHHOCTH B T'yMaHHUCTHMYECKOW HANpPaBICHHOCTU
XUMHUHM, €€ BaXHOW pOIM B  pelIeHHH TJo0albHBIX  MPOOJeM  palloHaIbHOTO
IPUPOIONOIB30BAHNSA, TOMOJHEHUS SHEPreTUYECKUX PECypCOB U COXPAaHEHHs MPHPOIHOTO
paBHOBECHS, OCO3HAHHMSI HEOOXOIUMOCTH OEpeXHOr0 OTHOIICHHS K NpPHUPOJIE U CBOEMY
3JI0POBBIO, a TAK)Ke MPUOOPETEHUS OIBITA MCIIONIH30BAHUS TOTYYCHHBIX 3HAHUUN IS TPHHSITUS
TPaMOTHBIX PEIICHUN B CUTYalLlUAX, CBI3aHHBIX C XUMUYECKUMHU SIBJICHUSMHU.

B yueGHOM miiaHe cpemHero obiero oOpa3oBaHus mpeamer «XuMus» 0a30BOTO ypOBHS
BXOJIUT B COCTaB MpeaMeTHON 00macTh «EcTecTBeHHO-HAayUHbIE IPEAMETHI.



OO01ee 4uClIO YacoB, OTBEAEHHBIX TSI U3YUEHHUs XUMUHU, Ha 0a30BOM YpOBHE CPEIHEr0
obmero obpazoBaHusi, cocrapiser 68 vyacoB: B 10 kmacce — 34 gaca (1 ywac B Hemenmo), B 11
kyacce — 34 gaca (1 gac B Hezemio).



COJEP)KXAHUE OBYYEHUA
10 KUIACC
OPTAHNYECKASA XUMUA

TeopeTnueckne 0CHOBbI OPraHMYeCKON XMMHUHU

[Ipeamer opraHn4eckoil XUMHUU: €€ BOSHUKHOBEHHE, PA3BUTUE U 3HAUYCHHUE B MOIYYCHUHU
HOBBIX BEIIECTB U MaTepuanoB. Teopus cTpOeHUsl OpraHMuecKux coequHennii 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
OpraHMYECKHUX COEIMHEHUN (CHUCTeMaTuyecKkas) M TpHUBHAJIbHBIE Ha3BaHUs BaKHEHIIMX
MIPEACTABUTENEH KIAaCCOB OPraHMYECKUX BEIIECTB.

OKCHEpUMEHTAJIbHBIE METO/Ibl M3YYEHHs BELIECTB U MX MPEBPAILECHUN: O3HAKOMIIEHUE C
oOpa3laMu OpraHWYEeCKUX BEILECTB M MaTepHajllaMd Ha UX OCHOBE, MOJEITUPOBAHUE MOJEKYI
OpPraHMYeCKHUX BEIIECTB, HAOIIOACHWE W OMNHMCAHWE JEeMOHCTPAIIMOHHBIX OMBITOB IO
IIPEBPAIEHUIO OPTaHUYECKUX BEILECTB MPU HAarpeBaHuU (TJ1aBieHue, OOyriIuBaHUE U TOPEHHE).

Yraesoaopoabl

AJIKaHBI: COCTaB W CTPOEHUE, TOMOJIOTUYECKUH psAn. MeTraH M 3TaH — MPOCTEUIINE
NPEJCTaBUTENIN AJIKAHOB: (U3UYECKUE M XUMHUECKHE CBOMCTBAa (peaklUuu 3aMelleHUs H
TOpEeHUs ), HaXOXACHUE B IPUPOJIE, OJTyUeHHE U TPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOECHUE, TOMOJIOTUYECKUI pAJl. DTUIIEH U NPONWIEH — MPOCTEHUIINE
MPEJCTaBUTENIN AJIKEHOB: (U3MYECKHME U XHUMHYECKHE CBOMCTBa (peakuuu TUIPUPOBAHMUS,
raJIOr€HUPOBAHMUSL, THIpaTalluK, OKUCIIEHUS U TIOJMMEPU3ALMN ), IOJTYyIEHUE U IPUMEHEHHUE.

Ankanuensl: OyramueH-1,3 u metwiOyraauen-1,3: cTpoeHHE, BaXKHEHUIINE XUMHUYCCKUE
cBoiicTBa (peakuus noaumepusanun). Ilooydenne cuHTETHYECKOTO KaydyKa U PE3UHBI.

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

Apenbl. benzon: cocrtaB, cTpoeHHe, (PHU3MUECKHE M XMMUYECKHE CBOWCTBa (peakuuu
TaJIOTEHUPOBAHUST M HUTPOBAHUS), MOJydeHHE M NpUMEHEHue. 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
(TepMHUYECKH, 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 MIacTMacc, KaydyKoB U pe3uHbl, Koyutekiuu «HedTs» 1 «YTonby», MOAenTupoBaHue
MOJIEKYJI YIJIEBOJOPOJOB 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

[IpenenbHble ONHOATOMHBIE CHUPTHL. METaHON M STaHON: CTpPOEHHE, (U3NYECKHEe U
XUMHYECKHE CBOWCTBA (peakluu C aKTHUBHBIMU METallaMH, T'aJIoOT€HOBOJIOPOJAMHU, TOPEHUE),
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npuMeHeHue. BonopoiHbie CBA3M MEXy MOJIEKYJIaMHU CIUPTOB. JleficTBUE MeTaHoa U 3TaHola
Ha OpPTraHu3M YeJIOBeKa.

MHOroaTOMHBIE CIHUPTHL. DTUICHTIUKONb W TJIHIEPUH: CTPOEHUE, (PUINYECKUE U
XUMHUYECKHE CBOMCTBA (B3aUMOAEHCTBHE CO IIETOYHBIMUA METallIaMHi, KayeCTBEHHAs peaklMs Ha
MHOrOaTOMHbIE CcIUpPTHI). JlelicTBue Ha opraHusMm uenoBeka. lIpuMeHeHue riaunepuHa u
STUJICHTJIUKOJIS.

@DeHoN: CTpOSHHE MOJEKYINbl, (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
sTtepudukanmu), MoiydeHne U mnpuMmeHeHue. CTeapuHOBass M OJEUHOBAas KHUCJIOTHI Kak
MPEICTABUTENN BBICHINX KapOOHOBBIX KHUCIOT. MbllIa KaK COJIM BBICIIUX KapOOHOBBIX KHCIIOT,
HUX MOIOIIEE NEHCTBHUE.

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

YrneBoasl: cocTaB, KiacCUpUKALUS YTIEBOIOB (MOHO-, - U MTOJIMcaxapuisl). [ mroko3a —
IpocTeHIIni MOHOCaxapua: OCOOEHHOCTH CTPOEHHUS MOJEKYJbl, (GU3MUEeCKHEe U XUMHYECKHeE
cBoiicTBa (B3ammopelcTBue ¢ ruapokcugoM Mmeau(ll), okucieHne amMMHaYHBIM PAaCTBOPOM
okcunma cepebpa(l), BoccraHoBiIeHHE, OpoKEHHE TIIOKO3bI), HAXOXKJICHHE B TPHUPOJE,
npuMeHeHue, Ouonoruueckas poib. @orocunres. Ppykro3a Kak H30MeEp TIIFOKO3BI.

Kpaxman u nesmiono3a Kak npupoaHble moaumepbl. CTpoeHre Kpaxmalia U 1eJUTH0JIO3bI.
®du3nueckue U XUMHYECKUE CBOICTBA KpaxMmaia (TUIpOIu3, KaueCTBEHHAs! PEaKIUs C HOJ0M).

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

Pacuérnbie 3amaun.

Bbruncnenuss mo ypaBHEHHIO XUMHYECKOW peakiuu (Macchl, 00BEMa, KOJIMYeCTBa
UCXOJIHOTO BEILECTBA MJIM TMPOJYKTAa PEAaKIMHM IO M3BECTHBIM Macce, O00bEMY, KOJIUYECTBY
OJIHOTO M3 UCXO/JHBIX BEUIECTB WU MPOAYKTOB PEAKIIHH).

A3oTcozeprKaliie OpraHn4eckiue COeTMHEHN.

AMUHOKHCIOTBI Kak aM(OTepHble OpraHuyeckue coeauHeHus. Dusmueckue u
XMMUYECKHE CBOWCTBA AMHUHOKHUCIOT (Ha mpuMepe IHiuHa). buosornueckoe 3HaueHHE
amMmuHOKUCIOT. [lenTupl.

benku kak mpupoaHbIe BBHICOKOMOJIEKYJSIpHBIE coequHeHus. [lepBuuHas, BTOpUYHAs U
TpeTU4YHasi CTPYKTypa OenkoB. XHUMHYECKHE CBOMCTBa OENKOB: TUIPOJIU3, JE€HATypalus,
KaueCTBCHHBIC PEAKIINH Ha OCIKH.

DKCrepUMEHTAIbHBIE METOJIbI M3YYEHHs BEIIECTB M UX MpEeBpallleHHil: HaOloneHue U
OMKMCAaHNUE JCMOHCTPALIMOHHBIX OMBITOB: JCHATypalus OENKOB MpPH HarpeBaHUU, I[BETHBIC
peakiuu OCJIKOB.

BbicokomosieKyJIIpHBIE COeINHEHUS

OcCHOBHbBIE TIOHSTUSI XUMHUHU BBICOKOMOJIEKYJSPHBIX COEIWHEHUN: MOHOMEp, IMOJIUMED,
CTPYKTYpPHOE 3BEHO, CTENEHb IOJIMMEpPHU3allUU, CPEIHsAs MOJeKyispHas Macca. OCHOBHbIE
METO/Ibl CHHTE3a BEICOKOMOJIEKYJISIPHBIX COETMHEHUHN — OJMMEpU3aIIHs U MOJUKOHCHCAIIHSL.
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DKcrepUMEHTAbHbIE METObl M3YUYECHHUSI BELIECTB U WX MPEBPALLCHHUI: 03HAKOMIIEHUE C
oOpa3iamMu IpUPOTHBIX 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,
TEOpus, aHaju3, CHUHTE3, KiIaccupuKaluus, T[EePUOIUYHOCTh, HAONIO/IEHUEe, HW3MEpEeHHe,
HKCIIEPUMEHT, MOJICTTMPOBAHUE.

®uznka: MaTepusi, JHEpPIus, Macca, aToM, 3JIEKTPOH, MOJIEKYJa, SHEPreTUYECKUI YPOBEHb,
BEIIIECTBO, TEJI0, 00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, (PU3MUECKUE BEIMYMHBI U EIHMHULIBI
UX U3MEPEHUS.

Buonorusi: knerka, opraHusM, O6uocdepa, oOMeH BEIIECTB B OpraHu3Mme, (HOTOCHHTE3,
OMOJIOTMYECKH aKTHBHBIC BEIIEeCTBA (OCIIKH, YTIAEBOABI, KUPHI, DEPMEHTHI).

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

TexHonorus: muIIeBble MPOTYKThI, OCHOBBI PAI[MOHATILHOTO MUTAHUS, MOIOIIIME CPEICTBRA,
JIeKapCTBEHHbIE U KOCMETHYECKHE MPeraparhbl, MaTepUalbl U3 HCKYCCTBEHHBIX U CHHTETHYECKUX
BOJIOKOH.

11 KUIIACC
OBIIASA U HEOPTAHHUYECKAS XUMUA

Teopernyeckne 0CHOBbI XMMHH

XuMHUeCKui ayeMeHT. AToM. Sapo artoma, H30TOMbI. ODIJIEKTPOHHAas 00O0JI0YKA.
DHepreTUyYecKre ypOBHHU, MOAYPOBHH. ATOMHBIE OpOUTaNu, S-, P-, d- amemenTol. OCOOCHHOCTH
pacnpeneNeHus 3EKTPOHOB MO OPOUTANIsIM B aTOMAax 3JIEMEHTOB MEPBBIX YETHIPEX MEPUOJIOB.
DOneKTpoHHask KOH(QUTYpalys aTOMOB.

Ilepuonnueckuit 3axkoH u llepuoguyeckas cucrema xumuueckux odiemeHtoB . 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
HETOJISIpHasl W TOJSpHAs, MOHHAs, MeTajuinyeckas). MexaHu3mbl oOpa3oBaHMsI KOBaJCHTHOMN
XUMUYECKON CBs3W (OOMEHHBIH M JOHOPHO-aKIENTOPHBIN). BomopoaHas cBs3b. BajaeHTHOCTS.
DNeKTpooTpULaTeNbHOCTh. CTeneHb OKucieHus. IOHbI: KaTUOHBI U AHHOHBI.

BemectBa MOJEKYISPHOTO U HEMOJEKYJISIPHOIO CTPOECHMS. 3aKOH IMOCTOSIHCTBA COCTaBa
BeIIECTBA. THUMBl KPUCTALIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOWCTBA BELIECTB OT THIIA
KPHUCTAJUIMYECKON PEIIETKH.

[Tonsarue o qucnepcHbix cucremax. MICTUHHBIE U KOJUIOMIHBIE pacTBOpbl. MaccoBast 10Jis
BEILIECTBA B pacTBOPE.

Knaccudpukanuss HeopraHW4ecKuX coequHeHuil. HoMeHkIaTypa HEOpPraHHMYECKUX
BEIECTB. ['eHeTnyeckas CBSI3b HEOPraHWYECKHMX BEIIECTB, NPUHAMICKANMX K Pa3IUIHBIM
KJIaCcCaM.

Xumudeckass peaknus. Kiaccupukamuss XUMHUYECKUX pEaKIUii B HEOPTraHWYECKON W
OpraHWYECKOM XMMHUU. 3aKOH COXPAHEHHUSI MACCHI BEUIECTB, 3aKOH COXPAHEHMS U MpPEBpaACHUS
SHEPIHH NPU XUMUYECKUX PEAKIUSAX.



CKopocTh peakiuu, €€ 3aBHCHMOCTh OT Pa3NUYHBIX (akTopoB. OOpaTHUMbIE pPEaAKIIHH.
Xumnueckoe paBHoBecue. DakTOpbl, BIUSIOIMIME HA COCTOSSHUE XUMHUYECKOIO PaBHOBECHS.
[Ipunuun Jle [laTense.

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

OKHMCIUTENTBHO-BOCCTAHOBUTENIBHBIEC PEAKIINH.

OKCIEepUMEHTAIbHbIE METOJbl M3YYEHHs] BEUIECTB M UX MPEBPALICHUN: JIEMOHCTpaIus
tabmun «lleproguyeckas cucrtema xumuueckux syeMeHToB J[. M. MenpaeneeBay, u3ydeHue
MoOJIelIe KPUCTAJUTMUECKUX pEmETOK, HAOMIOJACHHEe U ONHCAaHWE JEMOHCTPAMOHHBIX U
71a00paTOPHBIX OMBITOB (Pa3/IOKEHHE IEPOKCHAA BOJOpPOJAa B MPUCYTCTBUHM KaTaiu3aTopa,
OMpeJIeJIEHUE Cpelibl PaCTBOPOB BEILIECTB C MOMOIIBIO YHHUBEPCATBHOTO MHAMKATOPA, PEaKlUu
HOHHOTO OOMEHa), MPOBEACHHE MPAKTUYECKONW paboThl «BnusHue pa3nuyHbIX (aKTOpoB Ha
CKOPOCTb XUMHUYECKOU PEaKIIm.

PacuérHble 3agayn.

Pacuérbl 10 ypaBHEHUAM XUMHUYECKUX PEAKIUH, B TOM YHCIIE TEPMOXUMUYECKHUE PACUETHI,
Pacy€ThI C UCIIOIB30BAHUEM MTOHATHS «MACCOBAsl 10JIs1 BELIECTBAY.

Heoprannyeckasi Xumus

Hemeramnbl. Ilonoxkenne HemetrammoB B Ilepuoguueckoil cucTeEME XUMHUYECKUX
sanemenTtoB Jl. M. MenneneeBa u 0coOEHHOCTH cTpoeHHs aromoB. dusnueckue cBOICTBa
HEMETAaJUIOB. AJUIOTPOMHS HEMETAUIOB (Ha IPUMEpPE KUCIopoaa, cephl, hochopa u yriiepoaa).

XUMHUECKUE CBOMCTBAa BAXKHEMIIMX HEMETAJUIOB (TaJIOTEHOB, Cepbl, a3ot1a, (ocdopa,
yriaepojaa U KpeMHHUS) U UX COSIUHEHUN (OKCUAO0B, KUCIOPOICOAEPKALIUX KUCIOT, BOJOPOIHBIX
COCTMHCHUH).

[IprMeHeHne BaXKHEUIINX HEMETAIUIOB U UX COCIMHEHU.

Meramnsl. Ilonoxenue merainos B Ilepruoanyeckoi cucteMe XUMUYECKUX JIEMEHTOB /1.
N. MenneneeBa. OCOOCHHOCTH CTPOCHHS AJICKTPOHHBIX 000JI0YEK aTOMOB MeTauioB. OOmiue
¢u3nueckue cBoiicTBa MeTauioB. CIUIaBbl METAIOB. DIEKTPOXUMHUYECKUN DSl HANPSHKCHUN
METaJIOB.

XUMHYECKUE CBOWCTBA BAXKHEUILIKMX METAUIOB (HATpUM, KaJluid, KajablUW, MAarHui,
ATIOMUHHM, IIUHK, XPOM, JKEJI€30, ME/Ib) U UX COCTUHCHUM.

OO61mue criocoOb! moay4deHus: MeTaluioB. [[puMeHeHrne MeTaIoB B OBITY U TEXHHKE.

OKCIIEpUMEHTAIbHbIE METOJbl H3YyYEHHs BELIECTB M UX NPEBPAILCHUI: H3y4eHUE
KOJUIeKIIMA «MeTalutbl U CIUIaBbl», OOPa3I[OB HEMETAJUIOB, PEIICHHWE SKCIEPUMEHTATBHBIX
3aja4, HaONIOJleHWEe W  ONHCaHWE JEMOHCTPALIMOHHBIX M JIaOOpaTOpPHBIX  OIBITOB
(B3auMOJIeHiCTBHE THUIAPOKCHIA ATIOMUHHUS C PAacTBOpPaMH KHCIOT W INEJIOYel, KauyeCTBEHHBIC
peakuuy Ha KaTUOHBI METAJJIOB).

Pacuérnbie 3amaun.

Pacuérbl macchl BemiecTBa WM 00bEMa Ta30B IO M3BECTHOMY KOJMYECTBY BEIIECTBA,
Macce WM 00bEMY OJHOTO M3 YYacCTBYIOUIMX B PEaKIMU BELIECTB, pacdy€éThl Macchl (00BbEMa,
KOJIMUECTBA BEIIECTBA) MPOAYKTOB PEaKIIMH, €CIIH OJHO U3 BEUIECTB UMEET IPUMECH.

XuMHuS U )KU3Hb

Ponp xumMun B 00€CTIeYeHUH YKOJIOTUYECKOM, SHEPTETHUECKOW U MUIIEBON 0€30MacHOCTH,
pa3BuTuM MeAuIUHbL. [loHSATHE O HAay4YHBIX METOJaX TMO3HAHUS BEUIECTB U XMMHYECKUX
peaxuuii.

[IpencraBnenuss 00 OOMMX HAYYHBIX MPUHIMIAX MPOMBIIUICHHOTO IOTYYCHHS
BaKHEUIIINX BEIIECTB.

UenoBek B MHpE BELIECTB W MAaTEpPUAIOB: BaXXHEHIIME CTPOUTEIbHBIE MAaTEpHUaJbl,
KOHCTPYKLIMOHHBIE MaTEpHUaJIbl, KPAaCKH, CTEKJIO, KEpaMHKa, MaTepHallbl ISl JJIEKTPOHUKH,
HAHOMAaTepHAJIbl, OPraHNYECKHE U MUHEPATbHBIC yI0OpEHUSI.



XuMHs U 3[I0pOBbE YEJIOBEKA: IPaBUJIa HCIOJIb30BAHUS JIEKAPCTBEHHBIX IPENapaToB,
IpaBuiIa 0€30MacHOr0 MUCIOJIb30BAaHU NIPENapaToB ObITOBON XMMHUU B TOBCETHEBHOMN >KHU3HH.

MexpeamMeTHbIE CBSI3H.

Peanuzamust MeXIpeIMETHBIX CBSI3CH MPU M3yYEHUU OOIIEH W HEOPTraHWYECKON XUMHH B
11 Kiacce OCyIIECTBIIIETCS Yepe3 UCHOIb30BAHNUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSATHH,
TaK WU HNOHATHH, SABISAIOIUXCA CUCTEMHBIMU JJI OTHAEIBbHBIX NPEAMETOB €CTECTBEHHO-HAYYHOIO
LUKJIA.

OOme ecTecTBEHHO-HAy4HbIE IOHATHUA: Hay4HbI (akT, THUIOTE3a, 3aKOH, TEOPHS,
aHanmu3,  CHHTE3,  Kiaccu(ukauus,  MEepUOJUYHOCTh,  HAONIONEHHE,  SKCIEPUMEHT,
MOJIEJIMPOBAaHUE, U3MEPEHUE, SIBICHHUE.

®usnka: Marepus, dHEprus, macca, aroM, 3JEKTPOH, IPOTOH, HEUTPOH, MOH, HM30TOIl,
PaZnOaKTUBHOCTb, MOJIEKYJa, YHEPreTUYEeCKUN ypOBEHb, BEILECTBO, TEIO, 00BEM, arperaTHoe
COCTOSIHUE BEIECTBa, (U3NYECKUE BEIUYMHBI U €AMHUIBI UX U3MEPEHUS, CKOPOCTb.

buonorus: knerka, opraHums3M, 3KocucTeMa, Ouocepa, Makpo- M MHKPODJIEMEHTHI,
BUTaMHHBI, 0OOMEH BELIECTB B OPraHU3ME.

["'eorpadus: MuHepasbl, TOPHbIE OPOIbL, TIOJIE3HBIE HCKOMIAEMBbIE, TOIUIUBO, PECYPCHI.

TexHonorus: XUMHUYECKass  IMPOMBIIIJIEHHOCTD, METaJLITypIHus, IIPOU3BOJICTBO
CTPOUTEINBHBIX MaTEepUaloB, CEJIBCKOXO35MICTBEHHOE IIPOU3BOJCTBO, IUIIEBAs
IPOMBIIIJICHHOCTh, (papMalieBTUYecKass MPOMBIIUICHHOCTb, MPOU3BOJCTBO KOCMETHYECKUX
IIPENapaToB, MPOU3BOACTBO KOHCTPYKLIMOHHBIX MAaTE€PHANIOB, 3JIEKTPOHHAS INPOMBIIUIEHHOCTS,
HAaHOTEXHOJIOTUH.
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[NTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA IIPOI'PAMMLBI 110 XUMHWHN HA
bA30BOM YPOBHE CPEJJHEI'O OBIIEI'O ObPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATbBI

®OI'OC COO ycranaBimuBaeT TpPeOOBaHHUS K pe3ylbTaTaM OCBOCHHUS OOyYaIOIIUMHUCS
nporpaMM CpeaHero oOmero odpazoBaHUsl (JIMYHOCTHBIM, METAMPEAMETHBIM H MPEAMETHBIM).
Hay4Ho-MeToanueckoli OCHOBOM UIsi pa3paOOTKU IUIAHUPYEMBIX PE3YJIbTAaTOB OCBOCHUS
IpOTrpaMM CpeAHEro o0IIero 00pa3oBaHus SBISETCS CUCTEMHO-ACSITEIbHOCTHBIHN MOIXO/.

B cooTBeTcTBHM C CHCTEMHO-IEATEIBHOCTHBIM IOJIXOJOM B CTPYKTYpE JHWYHOCTHBIX
pEe3yNbTaTOB OCBOCHMS TpeaMeTa «XHMHs» Ha YpPOBHE CpEIHEro o0Imero oOpa3oBaHUS
BBIJICJICHBI CJIEIYIOIINE COCTABISAIOIINE:

OCO3HaHHE O0YYAIOMIMMUCS POCCUUCKON TPaKIAHCKOW HIACHTUYHOCTH — TOTOBHOCTH K
CaMOPA3BUTHIO, CAMOCTOSATEIBHOCTH U CaMOOIPEAEIICHHIO;

HAJIMYUE MOTUBAILIUU K 00YUEHUIO;

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

TOTOBHOCTb M CIIOCOOHOCTh OOYy4arouIMxcs PyKOBOJCTBOBAaTHCS B CBOEH NEATEIBHOCTH
LEHHOCTHO-CMBICJIOBBIMM ~ YCTAHOBKAMHM, MPUCYIIUMH LIETOCTHOM CHUCTEME XUMHUYECKOTO
o0pa3zoBaHus;

HAJIMYUE TPABOCO3HAHUS JKOJIOTUYECKOW KYIBTYPHl U CHOCOOHOCTH CTaBUTh ILENU H
CTPOUTH KU3HEHHBIE IIJIAHBI.

JluyHOCTHBIE pe3yNbTaThl OCBOEHHUS MpeaMera «XHUMHS» JIOCTUTAIOTCS B E€IUHCTBE
yueOHOM M  BOCIUTATENIbHON JEATEIbHOCTH B COOTBETCTBUHM C T'yMaHHUCTHYECKUMH,
COIIMOKYJIbTYPHBIMHU, JTYXOBHO-HPAaBCTBEHHBIMH I[EHHOCTSIMU M HJ€alaMH POCCHICKOTO
rpaXAaHCKOro O0IIecTBa, MPUHATHIMU B OOIIECTBE HOPMAaMH M TMpaBWJIaMU TOBEICHMUS,
CIIOCOOCTBYIOIUMU TPOIIECCaM CaMOIO3HAHUS, CAMOPA3BUTHSI U HPABCTBEHHOTO CTAaHOBIICHUS
JUIHOCTH 00YyYaIOIIHUXCSI.

JIMYHOCTHBIE PE3yNbTAaThl OCBOCHUS MpeaMeTa «XHUMHs OTPaKalT CPOPMUPOBAHHOCTH
ONbITa TIO3HABATENIbHOM M NPAKTHUYECKON JEsTeNbHOCTH OO0yJarommxcs M0 peaau3aluu
MPHUHSTHIX B OOIECTBE IICHHOCTEH, B TOM YHCIIEC B YaCTH:

1) rpa:kIaHCcKOro BOCIIMTAHUSA:

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

NPEACTABICHUS O COIMAIBHBIX HOpPMax M MpaBUiaX MEXKIUYHOCTHBIX OTHOIICHUH B
KOJUIEKTHUBE;

TOTOBHOCTU K COBMECTHOUW TBOPYECKOU ACSITENTLHOCTH TPU CO3/IaHUU YYEOHBIX MPOCKTOB,
pelIeHny yueOHbIX U M03HABATENbHBIX 3a/1a4, BHITOJTHEHUN XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH MMOHUMATh M TIPUHUMATh MOTHBBI, HAMEPEHHUSI, JIOTUKY U apTyMEHTBI IPYTUX
IIPU aHaJIM3€ Pa3InYHBIX BUIOB yUEOHOMN AESITEIbHOCTH;

2) IaTPHOTHYECKOT0 BOCIIUTAHUS:

LIEHHOCTHOTO OTHOILIEHUs K HCTOPUYECKOMY M HAay4HOMY HACIEAUI0 OTEYECTBEHHOM
XUMUU;

YBa)XEHUsI K MpOIIECCy TBOpPUECTBA B 00JACTU TEOPUU M TMPAKTUYECKOTO MPUMEHEHHUS
XUMHUH, OCO3HAHHS TOTO, YTO JOCTM)KCHUS HAyKU €CTh Pe3yibTaT UIMTEIHHBIX HAOIIOICHU,
KPONOTJIMBBIX IKCIIEPUMEHTAIBHBIX TOUCKOB, TIOCTOSIHHOTO TPY/1a YYEHBIX U IPAKTUKOB;

WHTEpeca M I[I03HABATEJIbHBIX MOTHBOB B TMIOJYYEHUHU U TIOCIEAYIOUIEM aHAIIU3€
MH(GOpPMaLIMHU O MEPEIOBBIX JOCTHKEHUAX COBPEMEHHON OTEUECTBEHHONW XUMHUH;

3) AYXOBHO-HPABCTBEHHOI0 BOCIIMTAHUSL:

HPaBCTBEHHOTI'O0 CO3HAHUS, STUYECKOr0 MOBEICHMUS;
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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, KypEHHs);

5) Tpy10BOro BoCIUTAHUA:

KOMMYHHUKAaTUBHOM KOMIIETEHTHOCTH B Y4eOHO-HMCCIEIOBATEIbCKONW JESATEIbHOCTH,
0O0IIECTBEHHO MOJIE3HOM, TBOPUYECKOH U APYruX BUAAX JEATEIbHOCTH;

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

MHTEpeca K MPAKTUYECKOMY H3Y4YEHHIO Mpodeccuil pa3lnyHOro pona, B TOM YHUCIE Ha
OCHOBE MPUMEHEHUS TPEIMETHBIX 3HAHUN 110 XUMHH;

YBa)K€HUS K TPYAY, JIOASAM TPYyJa U pe3yJIbTaTaM TPYIOBOH AESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIWBHIYaTbHOW TpPAaeKTOpHH OOpa3oBaHMs,
Oynymeil mpodeccuu u peaan3alnuy cOOCTBEHHBIX KU3HEHHBIX IJIAHOB C YU4ETOM JIMYHOCTHBIX
UHTEPECOB, CIIOCOOHOCTEN K XUMHUH, HHTEPECOB U MOTPEeOHOCTEN 00I1IeCTBa;

6) IKOJI0OrM4ecKOro BOCIIMTAHUSA:

IKOJIOTMUYECKH TIeJIECO00Pa3HOTO OTHOIICHUS K MPUPOJE, KAK UCTOUYHUKY CYIIECTBOBAHUS
JKU3HU Ha 3eMIie;

MOHUMAHUS TJI00AILHOTO XapaKTepa SKOJOTHYECKUX MPOoOJieM, BIUSHUS YKOHOMUYIECKUX
MPOIECCOB HA COCTOSIHUE MTPUPOJAHON U COLIMATILHOM CpEbl;

OCO3HAaHUS HEOOXOJUMOCTH HCIIOIH30BAHUS JTOCTHIKEHUN XUMUH ISl PEIICHUST BOTIPOCOB
PalOHAIBHOTO IPUPOAOIIOIb30BAHNS;

AKTUBHOI'O HEMPUATHS JIEUCTBUM, NMPUHOCIIIMX BPEI OKPYXAKOIIEH NPUPOIHOU Cpene,
YMEHHMsI MPOTHO3UPOBATh HEOIArONPUATHBIE SKOJIOTMUECKHUE IMOCIEACTBUS MPEINPUHUMAEMbIX
JEUCTBUN U NPEJOTBPALLATD UX;

HaJIU4Ms PA3BUTOIO HKOJOTMYECKOTO MBIIUIEHHS, 3KOJOTMYECKOW KYJIbTYpbI, OIbITa
JEATETbHOCTH  SKOJIOTUYECKOW HaNpaBICHHOCTH, YMEHHS PYKOBOJCTBOBATbCS HMH B
MO3HABATEIbHON, KOMMYHUKATUBHON U COLIMATILHON MPAKTUKE, CIOCOOHOCTH M YMEHUSI aKTUBHO
IPOTHBOCTOSATH HJICOJIOTHH XeMO(pOOHH;

7) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

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

MOHMMAHUS CHENU(PUKA XUMUU Kak HayKH, OCO3HaHUsA €€ poiau B (HOPMUPOBAHHH
PalMOHATILHOTO HAYYHOTO MBIIUICHUS, CO3/IaHNHU 1IEIOCTHOTO MPEACTaBIEHUS 00 OKpYXKarolleM
MHUpE KaK O €IUHCTBE MPHUPOJbI M YEJIOBEKa, B IMO3HAHUM MPUPOJHBIX 3aKOHOMEPHOCTEH WU
pelieHny mpobsieM COXpaHEeHUs IPUPOTHOTO PABHOBECHS;

yOexAEHHOCTH B 0CO0ON 3HAYMMOCTH XUMHUHU MJII COBPEMEHHOW NHMBHIW3ALNU: B €€
T'YMaHUCTUYECKON HaIPaBJICHHOCTH W BaXKHOW POJIM B CO3JaHUM HOBOM 0a3bl MaTepuaIbHOMN
KYJIBTYPBI, PEIICHHH TI00ATBHBIX MPOOJIEM YCTOHYHBOTO Pa3BUTHS YEIIOBEYECTBA — CBHIPHEBOM,
SHEPreTHYECKOM, THUIIEBOM M HKOJOTHYECKOHW O€30MacHOCTH, B Pa3BUTUU MEIUIMHBI,
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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 MHpa M MPOUCXOIAIMIMX B HEM H3MEHEHHH,
YMEHHUS AeaaTh 000CHOBAaHHbIE 3aKIFOUEHHS HA OCHOBE HayYHBIX (DAKTOB U MMEIOLIUXCS JaHHBIX
C LIEJIBIO MTOJIYYEHHUS JOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTH CAMOCTOSITENILHO UCIOJIb30BATh XMMUYECKHE 3HAHUSA [Vl 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 MEXIUCHUIUITMHAPHBIE
(MeXmpenMeTHbIE) 00LIeHayUYHbIe TOHATHUS, OTPAXKAIOIIHNE IEJTOCTHOCTh HAYYHON KapTUHBI MUpa
U crieruuKy METOJIOB TTO3HAHMUSI, UCIIOIb3yEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIEeCTBO,
DHEprus, sIBICHUE, MPOIECC, CUCTEMa, HAYYHBIN (DaKT, MPHUHIIUI, THIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOpHsl, UCCIIeI0BaHUE, HA0II0IeHHEe, 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 YHHUBEPCAIbHBIMH y4EOHBIMU
MO3HABATEIbHBIMU, KOMMYHUKAaTUBHBIMH U PETYJIATUBHBIMU JIEHCTBUSMU.

OBi1ajeHNe YHHBEPCAJILHBIMH YU4eOHBIMH MO3HABATEIbHBIMH 1€ CTBUSIMU:

1) 6a30Bble JJOornYecKue AecTBUS:

CaMOCTOSITENILHO (OPMYJIUPOBATh W aKTyaJIM3UPOBATH MpoOJieMy, BCECTOPOHHE e&
paccMmaTpuBarth;

ONpCaAC/IAAITL HCIU ACATCIBHOCTH, 3aJiaBasl MapaMCTPbl U KPUTCPUU HUX HOOCTHIKCHUA,
COOTHOCHUTD Pe3yJbTaThl ACSITEILHOCTU C TIOCTABJICHHBIMU LIEJISIMU;

HCIIOJI30BAaTh IIpU OCBOCHHUU 3HAHUHU HpI/IéMBI JIOTUYCCKOI'0O MBIIIJICHHUSA — BBIACIATH
XapaKTepHble TPU3HAKK TOHATHH W YCTaHaBIMBAaThb WX B3aUMOCBS3b, HCIIOJIB30BATh
COOTBCTCTBYIOIINEC MMOHATHA IJIA OG’bHCHGHI/IH OTACJIIbHBIX q)aKTOB n HBHGHHﬁ;

BbIOMpATh OCHOBAHMS M KPUTEPUHU VI KJIacCU(UKALIUY BEIIECTB U XUMHUUECKHUX PEaKIIHii;

YCTaHAaBJIMBATh NPUYHNHHO-CJICACTBCHHLIC CBA3U MCKAY U3YUACMbIMU SABJICHUAMMU,

CTPOUTH JIOTUYECKUE pACCYKIEHUs (MHIYKTUBHbIC, JIENyKTUBHbBIC, I10 AaHAJIOTUH),
BBISBIISITH 3aKOHOMEPHOCTH U NPOTHUBOPEUHUS B PacCMaTPUBAEMBIX SBICHHSX, (HOPMYIHUPOBATH
BBIBO/JIbI U 3aKJIIOUYEHHUS;

MMPUMCHATH B INPOUCCCC IMO3HAHHA, UCIIOJIBb3YCMBIC B XUMUHU CUMBOJIMYCCKUC (3H3.KOBBIC)
MO/JIEJIH, IPe0OPa30BbIBATH MOJIETIbHBIE IPEICTABICHNUS — XUMUYECKUH 3HAK (CUMBOJI) 3JIEMEHTA,
XUMHU4eckass ¢GopMyna, YypaBHEHHE XHMMHUYECKOH peakuuu — TpU pPelIeHHH Y4eOHBIX
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MO3HABATENIBHBIX M MPAKTUYECKUX 3ajad, MPUMEHSTh HAa3BaHHBIC MOJCIBHBIC MPEICTABICHUS
JUTSI BBISIBJICHUS XapaKTEPHBIX MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUUECKHUX PEAKIIHA.

2) 0a30BbIe HCCIeA0BaTEIbCKHE IeliCTBHS:

BJIa/IETh OCHOBAMHU METOI0OB HAYYHOI'O TTO3HAHUS BEILIECTB U XUMUYECKUX PEaKIUit;

dopMynupoBaTh LETM U 3aJaud  HMCCIEJOBAHHUSA, HCIIOIB30BaTh IIOCTABJICHHBIE U
CaMOCTOSITENbHO C(HOPMYINPOBAHHBIE BOIPOCHl B KAUECTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
11 (POPMHUPOBAHUS THITOTE3HI 110 MPOBEPKE MPABUIIBHOCTH BBICKA3bIBAEMbIX CYXICHUH;

BJIa/IeTh HAaBBIKAMU CAMOCTOSITEILHOTO IUIAHUPOBAHUS M TPOBEIACHUS YYEHUYECKHX
HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUsSI HAOIIOAATH 32 XOJOM IpOIecca, CaMOCTOSTEILHO
POTHO3UPOBATh €ro pe3yibTaT, (OopMyIUpoBaTh OOOOIIEHUS U BBIBOABI OTHOCHTEIHHO
JIOCTOBEPHOCTH PE3yJIbTaTOB MCCIIEOBAHUS, COCTABIATH OOOCHOBAHHBIA OTYET O MPOAETaHHOM
pabore;

npuoOpeTaTh ONBIT YYCHHUYECKOW MCCIIEOBATEIbCKOM U MPOEKTHOM JesITeIbHOCTH,
MPOSBISATH CHOCOOHOCTP M TOTOBHOCTh K CaMOCTOSITEIbHOMY IIOMCKY METOIOB peIleHus
NPaKTUYECKHX 3a/1a4, IPUMEHEHUIO PA3JIMYHBIX METO/IOB IMTO3HAHMS.

3) padora ¢ undgopmanmeii:

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

¢dbopMynupoBaTh 3ampoCchl M NPUMEHATh DPA3IUYHBIE METOABI NPU TOUCKE M OTOOpe
uH(pOopMalii, HEOOXOAUMOI /1JIs1 BBITIOJHEHUS YUeOHBIX 3a7a4 ONpeAeaEHHOrO TUIIA;

nproOpeTaTh ONBIT MCIOIB30BaHHUS MH(POPMALMOHHO-KOMMYHUKATUBHBIX TE€XHOJIOTUI U
Pa3IUYHBIX TOMCKOBBIX CHCTEM;

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

UCIOJIb30BaTh HAYYHBIA $3bIK B KadeCcTBE CpEACTBAa NpU pPaboOTe C XUMHYECKOU
nHpopMmaruend: MPUMEHATh MEXKIpeAMETHbIC ((pu3nyeckue MW MaTeMaTHYeCKHe) 3HaKh U
CHUMBOJIBI, (hopMyIibl, aOOpeBUATYpbI, HOMEHKIIATYPY;

HCIIOJIb30BaTh U MPeoOpa30BhIBATh 3HAKOBO-CUMBOJIMYECKUE CPEACTBA HATIISITHOCTH.

OBj1aeHNe YHHBEPCATbHBIMH KOMMYHHUKATHBHBIMH € CTBUSIMU:

3aJaBaTh BOMPOCHI MO CYIIECTBY OOCYKJaeMOW TEMBI B XOJi€ JHAJIOTa W/WIHN TUCKYCCHH,
BBICKA3bIBaTh HJIE€H, (OPMYIUPOBATH CBOU TMPEIJIOKEHUS OTHOCHTEIBHO BBITOJHEHUS
MPEI0KEHHOM 3a/1auu;

BBICTYIIaTh C INPE3EHTALMEl Pe3yJabTaTOB IO3HABATEJIbHOM AESITENBHOCTH, IMOIYYEHHBIX
CaMOCTOSITEIbHO WJIM COBMECTHO CO CBEPCTHUKAMH TIPU BBIIOJIHEHUHM XUMHYECKOIO
HKCIEPUMEHTA, NPAKTUYECKOM paboThl MO HCCICAOBAHUIO CBOWCTB HM3YyYaeMbIX BEIECTB,
peanuzanuy y4yeOHOro mnpoekTa U (OopMynHpoBaTh BBIBOJABI MO pe3yjibTaTaM MPOBEAEHHBIX
UCCIIEIOBAaHMM MTyTEM COTIIAaCOBAHMS MO3UIIHIA B X01€ 00CYXIEHUS 1 0OMEHAa MHEHUSIMH.

OBiageHne YHHBePCAJIbHBIMH PeryJ/siTUBHBIMU J1eiiCTBUAMM:

CaMOCTOSITENIBHO IJIAHUPOBAaTh M OCYIIECTBISATH CBOIO ITO3HABATEIbHYIO IESATENBHOCTD,
onpezenss e€ LeNu U 3a/add, KOHTPOJUPOBATh U MO Mepe HEOOXOAMMOCTH KOPPEKTUPOBATH
npeUiaraéMblii arOpUTM JIEHCTBUN TpU BBHIIOJHEHUM YYEOHBIX M HMCCIEIOBATENbCKUX 3a/1ad,
BBIOMpaTh Hanbosiee A3(HEKTUBHBIN CIOCOO UX pEIICHUs C YIETOM TOJYICHHUSI HOBBIX 3HAHUH O
BEIIECTBAX U XUMUYECKUX PEAKIIMSIX;

OCYIIECTBIISITh CAMOKOHTPOJIb CBOEHM JIEATENbHOCTH Ha OCHOBE caMoaHaln3a W
CaMOOLIEHKH.

INPEJIMETHBIE PE3YJIBTATHBI
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10 KJIACC

[IpeameTHbie pe3yabTaThl OCBOEHUS Kypca «OpraHuyeckasi XUMHUs OTPAXKAIOT:

c(hOpMUPOBAHHOCTh TMPEJCTABICHUNA O XHUMHUYECKOW COCTAaBJISIONMICH €CTeCTBEHHO-
HAyYHOW KapTUHBI MHpA, POJIM XHWMHUU B TO3HAHWUHU SIBICHUNU TPUPOIBLI, B (POPMUPOBAHUU
MBILUIEHUSI U KYJIBTYpPhl JHYHOCTH, €€ (YHKIHMOHAJIBLHOM TI'PaMOTHOCTH, HEOOXOIUMOW MaJis
pelIeHus] MPAaKTHMYECKUX 337a4 W SKOJIOTMYeCKH OOOCHOBAaHHOTO OTHOIICHUS K CBOEMY
3I0POBBIO U IPUPOJHON Cpene;

BIIQJICHUE CHUCTEMOM XHUMHUYECKMX 3HAHUW, KOTOpas BKJIIOYAET: OCHOBOIOJIArarolue
MOHATHS (XUMUYECKUH AJIEMEHT, aTOM, AJIEKTPOHHAsi 000JI0UKa aToOMa, MOJIEKYJIa, BaJIEGHTHOCTb,
AIIEKTPOOTPHUIIATETILHOCTh, XHMHYECKasi CBs3b, CTPYKTypHas Qopmyna (pa3BépHyTas u
COKpaméHHasl), MOJb, MOJISIpHAs Macca, MOJSIPHBIE O00BEM, YIJIEPOIAHBIA  CKeJNeT,
GyHKIIMOHATBHAS TPYMIa, paguKai, H30MepHs, W30MEepbl, TOMOJIOTHYECKUN psif, TOMOJIOTH,
YTJIEBOJAOPOABI, KUCIOPOA U a30TCOJAEPKAIINE COCAMHEHUSI, MOHOMED, MOJIMMED, CTPYKTYPHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COEIMHEHMS); TEOPUU U 3aKOHBI (TEOPHS CTPOCHUSI OPraHUYECKUX
BemectB A. M. byrnepoBa, 3akoH COXpaHEHHSI MAacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN S3BIK XUMHH; MHPOBO33PEHUECKUE 3HAHMS, JIXKalllMe B OCHOBE MOHUMAaHUS
MPUYUHHOCTUA M CUCTEMHOCTH XUMHUYECKHX SIBICHUN, (PAKTOJOTUYECKUE CBEJICHUS O CBOMCTBAX,
cocTaBe, OJy4YeHUH U 0€30MaCHOM MCIOJIb30BAHNY BaXXHEHIIINX OPTaHUYECKUX BEIIECTB B OBITY
Y IPAKTUYECKOMN JESATEIBbHOCTH YEI0BEKA;

c(hOpPMHUPOBAHHOCTh YMEHUH BBISBIATH XapaKTepPHBIC MPU3HAKU MOHSATUH, YCTAHABINBATh
UX B3aMMOCBS3b, HCIIOJIb30BATh COOTBETCTBYIOIME MTOHATHSA IPY OMUCAHUU COCTAaBa, CTPOEHUS U
IIPEBPALLCHUI OPraHUYECKUX COCIUHECHUN;

c(OpMHUPOBAHHOCTh YMEHHIl HCIOJB30BaTh XUMHUYECKYIO CHUMBOJIMKY JIJISI COCTABIICHUS
MOJICKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIEHHOH) (POpMYIT OPraHUYECKUX BEIIECTB
Y YpaBHEHUU XMMHYECKUX PEaKUWW, U3rOTABIMBATh MOJAEIIH MOJIEKYJ OPTaHMYECKUX BELIECTB
JUTSL WUUTIOCTPALIMU UX XMMHYECKOTO ¥ IPOCTPAHCTBEHHOI'O CTPOCHHS;

c(hOpMHUPOBAHHOCTh YMEHUI YCTaHABIMBATH MPUHAIEKHOCTh U3YUYEHHBIX OPraHUYECKUX
BEIIECTB 110 HX COCTaBY M CTPOGHHUIO K ONpeAeiIEHHOMY KiacCy/Tpylre CoeluHEHHH
(YyrmeBomopobl, KHCIOPOA M a30TCOAEpXkalllue COENMHEHHS, BBICOKOMOJIEKYJISIPHbBIE
COCIMHEHUs), JaBaTh MM Ha3BaHus 1o cucrematndeckoi HomeHkinatype (IUPAC), a takxke
MPUBOJIUTH TPUBUAJIBHBIE HA3BaHHS OTAEIbHBIX OPraHUYECKHX BEIIECTB (ITWUJICH, MPOIMUIIEH,
aleTUIICH, STWICHIJIUKOJb, TIUIEPHH, (QEeHON, (OopMaibAETHA, aleTaabIeThi, MypaBbHUHAs
KHCJIOTa, YKCYCHasl KMCIIOTa, OJIEMHOBAsl KHUCIIOTa, CTEApUHOBAsl KHUCIIOTa, TII0K03a, (PYyKTO3a,
KpaxmaJ, LeJITI0103a, TJIULHH);

c(OpMUPOBAHHOCTh YMEHHMSI OINpPEAENATh BHIbl XMMHYECKON CBA3M B OPraHUYEeCKUX
COeMHEHUSX (OIMHAPHBIE M KPATHEIC);

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

c(OPMHPOBAHHOCTh YMEHHMH XapaKTepU30BaThb COCTaB, CTPOEHHUE, (UIUUYECKUE U
XUMUYECKHE CBOMCTBA TUIMYHBIX MIPEACTABUTENEH Pa3IMUYHBIX KJIACCOB OPraHUYECKUX BEIIECTB
(MeraH, 3TaH, OSTWIEH, NPOMWJICH, aleTWIeH, OyraaueH-1,3, mermnOyraauen-1,3, OeHsodn,
METaHOJ, ATaHOJ, ITHJICHTJIUKOJb, TNIMLIEPHH, (EHOJ, aleTalbIeru, MypaBbuHas U yKCyCHas
KHCIIOTBI, TJIIOKO3a, KpaxMmaj, LeJIi0o3a, aMHUHOYKCYCHas KHCIIOTa), WUIIOCTPUPOBATH
TEHETUYECKYIO CBSI3b MEXKIY HUMH YPaBHEHUSMH COOTBETCTBYIOIIMX XUMHUYECKHX PEAKLMH C
HCIIOJIb30BAHUEM CTPYKTYPHBIX (OPMYIT;

c(OpMUPOBAHHOCTh YMEHHUSI XapaKTepPU30BaTb HCTOUYHUKH YTJIEBOJOPOIHOIO CHIPhS
(He(Th, MPUPOAHBIA Ta3, Yroyib), CIOCOOBI MX MEepepabOTKH M MPAKTUYECKOE MPUMEHEHHE
MIPOJIYKTOB MepepabOTKH;
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c(OpPMHUPOBAHHOCTh YMEHUW MPOBOJUTH BBIUUCICHUS [0 XHMHYECKUM YpPaBHECHUSM
(Macchbl, 00bE€Ma, KOIMYECTBA MCXOAHOTIO BEUIECTBA WM MPOAYKTAa PEaKlUu IO H3BECTHBIM
Macce, 00bEMY, KOJTMYECTBY OJTHOTO U3 MCXOJIHBIX BEIIECTB WU MPOAYKTOB PEAKIINH);

c(hOpMUPOBAHHOCTh YMEHUH BJIaJICTh CUCTEMOM 3HAHUN 00 OCHOBHBIX METO/IaX HAYYHOTO
MO3HAHUS, WCMONB3YeMbIX B XHMHUU TMPH W3YyYECHUH BEIIECTB M XUMHUYECKUX SIBICHUUN
(mabmroieHne, W3MEpeHue, OKCIEPUMEHT, MOJICTUPOBAHUE), HCIOJb30BaTh CHCTEMHBIC
XUMHUYECKHUE 3HAHHUS JIJISl IPUHSATHUS PEIICHUH B KOHKPETHBIX )KH3HEHHBIX CUTYAIIHSIX, CBSI3aHHBIX
C BEIIECTBAMHU U X MPUMEHEHUEM;

c(OpPMHPOBAHHOCTh YMEHHMI COOJIOAATH MpaBHiia MOJIb30BAHUS XUMHUYECKOW MOCYA0H U
1abopaTOPHBIM 000PYIOBAaHKEM, a TAKXKE MPaBHUJIa OOPAIIECHUS C BEIIECTBAMH B COOTBETCTBUH C
WHCTPYKIUSMU IO BBITTOIHEHUIO JTA00PATOPHBIX XUMHUYECKUX OIMBITOB;

c(OpMUPOBAHHOCTh YMEHUHN TIUJIAHUPOBATH U BBIIOJHATh XUMHUYECKUHA HKCIIEPUMEHT
(mpeBpaleHus OPraHUYECKUX BEIIECTB MPH HArPEBAHUU, MOMyYECHUE ITHIICHA U U3YYCHHE €T0
CBOMCTB, KaueCTBEHHbIE pEAKIMH OpPraHMYEeCKUX BEIIECTB, JEHaTypanus OEIKoB Mpu
HArpeBaHUU, IIBETHBIC PEAKIIMU OEITKOB) B COOTBETCTBUU C MPABHIAMHU TEXHUKH 0€30MaCHOCTH
npu oOpallleHUuu C BEIIeCTBaMHU U JIaDOpaTOPHBIM O00OpYIOBAaHUEM, MPEJICTABIATh PE3YIbTATh
XUMHYECKOTO JKCIepuMeHTa B (opMe 3aluCH YPaBHEHHMI COOTBETCTBYIOIIMX PEAKIUN U
(bopMynUpOBaTH BBIBOJIBI HA OCHOBE ATHX PE3yIbTaTOB;

c(OpPMUPOBAHHOCTh YMEHHUI KPUTHYECKH aHAIM3UPOBATh XMMHUYECKYIO HH(OpMaIHIo,
MOJTy4aeMyI0 U3 Pa3HBIX HCTOUYHUKOB (CpeACTBa MaccoBOM nHpopmaruu, MHTEpHET U Ipyrux);

c(OpPMHUPOBAHHOCTh YMEHHUH COONOaTh MpaBWiIa HKOJOTHYECKU IIeIeCO00pa3HOro
MOBE/eHNA B OBITY M TPYAOBOHM [EATEIbHOCTH B LEISIX COXPAHEHHs] CBOEro 3/I0pOBbA U
OKpYKarolllel NMPUPOJHON Cpelbl, OCO3HABATh OMACHOCTh BO3JEHCTBHUS HA KUBBIE OPraHU3MBbI
onpeAeNéHHBIX OpraHMYeCKUX BEIECTB, MOHMMas cMbica mnokazatens [IJIK, moscusaTe Ha
npuMepax crmocoObl YMEHBIICHUS U MPEIOTBPAIICHHUS] UX BPEIHOTO BO3JICHCTBUS Ha OpraHU3M
Yell0BeKa;

JUIsE 00YYaIOIIMXCSl ¢ OTPaHUYCHHBIMH BO3MOXKHOCTSIMU 37I0POBBSI: YMEHUE MPUMEHSITH
3HaHHA 00 OCHOBHBIX JOCTYIHBIX METO/IaX MO3HAHUS BEUIECTB U XUMHUUECKHX SBJICHHUIA;

JUISE  CIIETIBIX W CA0OBUASIIMX OOydYaloIUXCs: yYMEHHE WCIOIb30BaTh pelibedHO-
TOYEUHYIO cucTeMy obo3HaueHuit JI. bpaitns s 3anucu XumMudeckux Gopmyi.

11 KJIACC

[IpeameTHBIE pe3ynabTaThl OCBOCHHS Kypca «OOmas W HEOpraHWYecKass XUMUS»
OTPAXKAIOT:

c(hOpMUPOBAHHOCTh TPENCTABICHUA: O XHMMHYECKOM COCTaBIISIONICH €CTeCTBEHHO-
Hay4YHOH KapTHHBI MHUpA, POJIM XMMHUHU B TIO3HAHUM SIBJICHUU TNPHUPOIBL, B (HOPMUPOBAHHH
MBIIUICHUS W KYJIbTYPhl JUYHOCTH, €€ (PYHKIMOHAIHHOW T'PAMOTHOCTH, HEOOXOIWMOM JIst
pelIeHHus TPAKTUYEeCKUX 3a7ad U OSKOJOTHYECKH OOOCHOBAaHHOTO OTHOIICHHS K CBOEMY
3I0POBBIO U TIPUPOTHON CpeIe;

BJIAJICHUE CHUCTEMOM XHUMHUUYECKHX 3HAHUW, KOTOpas BKJIIOYAET: OCHOBOIOJIArarolue
MOHATHS (XUMHUYECKHUU 3JIEMEHT, aTOM, U30TOII, S-, P-, 0- 3JIeKTpOHHBIE OPOUTAIN aTOMOB, HOH,
MOJIEKYJIa, MOJb, MOJSPHBIH O00BEM, BAJICHTHOCTH, JJIEKTPOOTPHUIATEIHLHOCTh, CTEIEHb
OKHCJICHUs, XHUMHYECKas CBs3b (KOBAJICHTHAs, HOHHAs, MeETa/UIMYecKas, BOJOPOJHAs),
KpUCTAJUIMYECKasi  pelIETKa, THUIBI XMMHWYECKUX  pEeakluil, pacTBOp, IJIEKTPOJIUTHI,
HEAJICKTPOJIUTHI, JICKTPOIUTHYCCKAs JUCCOIUAINS, OKUCIUTENb, BOCCTAHOBHUTENb, CKOPOCTH
XUMHUYECKOH  peakIuy, XUMHYEeCKOe pPaBHOBECHE); TEOPHH W  3aKOHBI  (Teopus
3JIEKTPOJUTUYECKON JAucconuanuu, nepuoauueckuid 3akoH JI. WM. MengaeneeBa, 3akoH
COXpaHeHI/IH MacCChl BCIICCTB, 3aKOH COXpaHeHI/I}I 148 npeBpameHHﬂ 3HepFI/II/I HpI/I XUMHNYCCKUX
peakmusax), 3aKOHOMEPHOCTH, CHUMBOJIMYECKUN S3BIK XWMHU, MHPOBO33PECHUECKHE 3HAHUS,
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JeXalue B OCHOBE IMOHMMAaHUS MPUYMHHOCTA U CHUCTEMHOCTH XHMMHYECKUX SBJICHHH,
(dakTosornuecKkrue CBEJEHUSI O CBOMCTBAX, COCTaBe, MOJYyUYEHUU U 0€30MacHOM HCIOJIb30BaHUU
BaXHEHIIINX HEOPTaHUYECKUX BEUIECTB B OBITY M MPAKTUUYECKOU IEATETHPHOCTH YEIOBEKa,

c(hOpMHPOBAHHOCTh YMEHUH BBISBIIATH XapaKTepHbIC MPU3HAKU MOHATUH, YCTaHABINBAThH
UX B3aMMOCBS3b, HUCIOJIb30BATH COOTBETCTBYIOIIME MOHSATUSA MPU OMHCAHUU HEOPraHUUYECKHUX
BEILIECTB U UX MPEBPAIICHUN;

c(OpPMHUPOBAHHOCTh YMEHHI HCIOJB30BATh XUMHUYECKYIO CHUMBOJIUKY JIJISI COCTABIICHUS
dbopMyn BelIECTB W ypaBHEHUH XHUMHUYECKUX pPEaKIUi, CHCTEMaTHYECKYyl0 HOMEHKIATYpy
(IUPAC) u TpuBMalbHBIC Ha3BaHHs OTICIBHBIX HEOPraHUYECKUX BEIECTB (YrapHbI Tras,
VIJIEKUCHIBIA Ta3, aMMHUaK, raméHas H3BECTh, Herali€Has W3BeCTb, MUThEBAs COJA, MUPUT U
Apyrue);

c(hOpMHUPOBAHHOCTh YMEHUH ONpPEAENsATh BaJICHTHOCTh U CTETIEHb OKUCICHUSI XUMUYECKIX
AJIEMEHTOB B COCIUHEHUSIX PA3TUYHOTIO COCTaBa, BUJ XUMUYECKOU CBSI3U (KOBAJICHTHAsSI, MOHHAS,
MeTaJlJIN4ecKasi, BOJOPOAHAS) B COCAUHEHHSIX, TUI KPUCTAUIMYECKOW PEmIETKH KOHKPETHOIO
BEIIECTBA (aTOMHas, MOJEKYJIspHas, MOHHAs, METa/NIMYecKas), XapakTep cpeibl B BOIHBIX
pacTBopax HEOPraHMYECKUX COCTUHEHUII;

c(OpPMHUPOBAHHOCTh YMEHUN yCTaHABIMBAThH MPUHAJICKHOCTh HEOPTAHMYECKUX BEIICCTB
[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 Mepuogudeckoro 3akoHa J[. M.
MenneneeBa W JIEMOHCTPHPOBATH  €r0  CHCTEMATHU3HMPYIOUIYIO, OOBSCHUTEIBHYIO H
MIPOTHOCTUYECKYIO () YHKIIHH;

cOPMHPOBAHHOCTh ~YMEHHMH  XapaKTEepPU30BaTh JJIEKTPOHHOE CTPOCHHE AaTOMOB
XUMHYECKHUX 3J1IeMeHTOB 1—4 nepuooB [leproanueckoit cucteMbl XUMUYECKHUX 35ieMeHToB []. U.
MeHneneeBa, HCIONB3Ys MOHATUS «S-, P-, d-3JIEKTPOHHBIE OPOUTAINY», «IHEPrETUUYCCKHE
YPOBHU», OOBACHATH 3aKOHOMEPHOCTH H3MEHEHHUS CBOMCTB XHMHUYECKHUX OJJIEMEHTOB M MX
COCIMHEHUH 110 nepuonam U rpymnnam Ilepuogudeckoin cucremMsl XUMUYECKUX d1eMeHTOB [I. .
Menneneena;

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

c(OpPMUPOBAHHOCTh YMEHUS KIACCH(PHUIMPOBATH XUMUYECKHE 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 pPEeaKLUUN pa3InYHBIX TUIOB, MOJIHBIE
U COKpamEHHBbIC YPAaBHEHUS PEaKIUii MOHHOTO OOMEHA, YUUTHIBAsl YCIOBUS, IPU KOTOPHIX 3TH
peakuuu UAYT 10 KOHIIA;

c(OpPMUPOBAHHOCTh YMEHUW MPOBOAMTH PEAKIUHU, MOATBEPKIAOIINE KAaueCTBEHHBIN
COCTaB pa3MYHBIX HEOPraHWYECKUX BEIIECTB, pAcClHO3HABaTh 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 3aBUCHUMOCTbh CKOPOCTH XUMHUYECKOW PEaKIMH OT
pa3nUYHBIX (PAKTOPOB; XapaKTep CMEIICHUS XHMHUYECKOTO PABHOBECHUS B 3aBUCHMOCTH OT
BHemHero Bo3aeicTBus (mpuniun Jle [llaTensbe);

c(OpPMUPOBAHHOCTh YMEHHH XapaKTepU30BaTh XUMHYECKHE TIPOIECCHI, JIeKalIue B
OCHOBE IMTPOMBIIIJICHHOTO MOJYYEeHUsI CEPHOUM KHUCIIOTHI, aMMHaKa, a Takxke cHopMHUpOBaHHOCTH
MPECTaBICHU 00 OOIIMX HAYYHBIX MPHUHIMIIAX U IKOJIOTUYECKUX MPOoOIeMax XUMHYECKOTO
IIPOU3BO/ICTBA;
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c(OPMHPOBAHHOCTh yMEHHUI TNPOBOAWUTH BBIYMCICHHUS C MCIOJB30BAaHUEM IOHSTHUS
«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, IPEBPALIEHUS U COXPAHEHUS SHEPTUN;

c(hOopMUPOBAHHOCTh YMEHUH COONIOAATH MPaBUJIA MOJb30BAHUS XUMHUYECKOW TOCYAOU M
71a00paTOpPHBIM 000PYAOBAaHUEM, A TAKXKE 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 MOMOUIbI0 YHUBEPCATILHOIO MHAMKATOPA, BIMSIHUE PA3IMYHBIX (DaKTOPOB
Ha CKOPOCTb XMMHUYECKOW peakIuH, peaklUd HOHHOrOo OOMEHa, KAaueCTBEHHbIC pPEaKklUH Ha
cynbdar-, kapOoHaT- U XJIOPHUI-AaHUOHBI, HA KATUOH aMMOHHUS, PEIICHUE SKCIEPUMEHTAIbHBIX
3agau nmo TtemMaM «Metamnel» u «Hemeramibl») B COOTBETCTBHM C IPaBUJIAMU TEXHUKHU
0€30IaCHOCTH NP OOpAIIEHUH C BEIIECTBAMU U JIaDOPaTOPHBIM 000pyIOBaHUEM, IPEACTABIATh
pe3ynbTaThl XMMHUYECKOTO JKCIIEpUMEHTa B (opMe 3amucu ypaBHEHUH COOTBETCTBYIOIIMX
peakiuii 1 GopMyIHpPOBaTH BHIBOJIBI HA OCHOBE ATHX 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/eHNA B OBITY M TPYAOBOHM [EATEIbHOCTH B LEISIX COXPAHEHHs] CBOEro 3/I0pOBb U
OKpYKarolllel MPUPOJHON Cpelbl, OCO3HABATH OMACHOCTh BO3JEHCTBHUS HA KUBBIE OPraHU3MBI
onpeAenéHHBIX BELIECTB, MOHUMas cMblch nokaszarens [1IK, moscHsTh Ha mpuMepax crocoobl
YMEHBILEHUS U IPEJOTBPAIIECHUS UX 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  CIENBIX W CIIA0OBUAIIMX OOYYarOUIUXCs: YMEHHE WCIIOIb30BaTh pelibedHO-
TOUYCUHYIO cucTeMy oO0o3HadeHuit JI. bpailns muis 3anucu XuMu4yeckux GopmyIL.
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TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC
KosaunyecTBO 4acoB DJIeKTPOHHbIE
HanmeHoBaHMe pa3/ieioB U TeM H BbI
Ne i/ — pasieno ¢ Beero Kontpoabnbie IIpakTuyeckue E,I:; p?:;) OOB aTEe!J)IbeI e
padoTbI padoThI pecypebi
Pasznea 1. TeopeTuyeckue 0CHOBbI OPraHUYECKOM XMMUM
[Ipenmet oprannueckoit xumun. Teopus
11 CTPOEHMS OPraHNYECKUX COEIMHEHUN A. 3
M. bytneposa
Hroro no pazueny 3
Pa3znea 2. YrieBoaopoabl
2.1 [IpenenbHble yTIeBOAOPOABI — AJTKAHbI 2
29 HenpenenbHbie yrieBoaopOIbl: alKEHBI, 6 1
aJIKaIMCHBI, AIKUHBI
2.3 ApomaTH4ecKue yrieBoa0POIbI 2
24 [IpupoHbIE ICTOYHUKH YTIIEBOIOPOIOB U 3 1
UX mepepadoTka
Hroro mo pazueny 13
Pasznea 3. Kucaopoaconepskamnue oprannyeckue coeJuHeHust
3.1 Cruptel. denon 3
32 Anpaerunpl. KapOOHOBBIE KHCITIOTHI. 7 1
CrnoxHbie 3hups
3.3 YriaeBoasl 3 1
HWroro no pazneny 13
Pa3nes 4. A3oTcoaepskaniue opraHndecKue cCoeJHHEeHHUs
4.1 AMUHBI. AMHUHOKHUCITOTHI. beaku 3
Wroro no pazueny 3

Pazpgea 5.

BbicokomosieKyJisipHble cOeITMHEeHH s
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5.1 ‘ ITnactmaccer. Kayuyku. Bonokna 2
Hroro mo pazueny 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34
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11 KJIACC

KoanuectBo 4acos DJIeKTPOHHbIE
HaumeHnoBaHue pa3aesioB U TeM ugposbie
Ne i/ HpOrPAMMEL pa Beero KonTpoabubie | IlpakTuueckue (()Iép?:f OBAT e.])ILHbI e
padoThI padoThI pecype
Pa3nen 1. TeopeTruueckue OCHOBbI XUMHU
Crpoenue atomoB. [lepuoanueckuit 3aKoH
1.1 u [lepuonnueckas cucTeMa XUMHIECKUX 3
anemeHToB /I. 1. Menneneesa
19 Crpoenue BemniectBa. MHOrooOpasue 4
BEIIECTB
1.3 XUMHYECKHE PEeaKITuU 6 1 1
HWroro no pazneny 13
Pa3nesn 2. Heoprannyeckasi Xumust
2.1 Mertasbl 6 1
2.2 Hewmeramib 9 1 1
23 CBsi3b HEOPTAHUYECKUX U OPTaHUIECKHIX 5
BEIIECTB
Hroro no pazmeny 17
Paznen 3. Xumus u )Ku3Hb
3.1 ‘ XuMus U KHU3Hb 4
Hroro no pazneny 4
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 2 3
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IHOYPOYHOE IINTAHUPOBAHUE

10 KJIACC
KoJsunyecTBo 4acoB DJIeKTPOHHbIE
Ne ara ugposbie
n/n Tema ypoka Bcero Konrposbubie | Ipakriieckue ilfiy‘leﬂﬂﬂ (I)lﬁ[()bal;OBaTeJIbele
padoThI padoTbl pecypesr
1 [IpenmeTt opraHnyeckoil XuMuu, e€ 1
BO3HUKHOBEHHE, PA3BUTHE U 3HAUCHUE
Teopust cTpoeHUsI OpraHUuYECKUX
2 coenuneHnii A. M. byrieposa, eé 1
OCHOBHBI€ MTOJIOKEHUS
[IpencraBnenue o kaaccuukanuu
3 opraHnuyeckux BemiecTB. Homenknarypa 1
(cucreMaTuveckas) U TPUBHAIILHBIC
Ha3BaHMsI OPraHUYECKUX BEIIECTB
4 AJIKaHBI: COCTaB U CTPOCHHE, 1
TOMOJIOTHYECKUN PSIJT
5 Meran u 3TaH — NpocTeuIIre 1
MPEACTAaBUTENH AJIKAHOB
6 AJIKEHBI: COCTaB U CTPOCHHE, CBOMCTBA 1
7 DOTUJIEH U IPONUIIEH — MpOoCTeHIne 1
MIPE/ICTaBUTENH aJIKEHOB
8 [Tpaktrueckas padorta Ne 1. «[Tonyuenue 1 1
ATUJICHA U U3YUYEHUE €TO CBOMCTBY
Ankanuensl. byraguen-1,3 u
9 MetunoyraaueH-1,3. [lomyyenue 1
CUHTETUYECKOT0 KayuyyKa U PE3UHbI
AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHMUS,
10 TOMOJIOTMUYECKUH Psil. ALETHIIEH — 1
MPOCTEUIIINN MPEICTAaBUTEIb AIKHHOB
11 Brruucnenust mo ypaBHEHUIO XUMHYECKOM 1
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peakiu

Apensl: 6eH3011 1 TOJTyoJ. TOKCHYHOCTD

12
apeHoB

13 I'eneTnueckas cBA3b YIIeBOJOPOIOB,
MIPUHAIJIKANINX K Pa3JIMYHbIM KJlaccaM
[IpupoaHbIe HCTOYHUKH YTIIEBOAOPOIOB:

14 MPUPOHBIN ra3 U MOMyTHBIE HE(TAHBIE
ra3bl, HePTh U TPOIYKTHI €€ mepepaboTKu
[IpupoaHbIe HCTOYHHUKH YTIIEBOAOPOIOB:

15 NPUPOHBIN ra3 U MOMyTHBIC He(TAHBIC
ra3bl, HePTh U TPOIYKTHI €€ mepepaboTKu

16 KonrtponsHas pabota no pasaeny
«YTII€BOIOPOABD)

17 [IpenenbHbIE OTHOATOMHBIE CITUPTHI:
METaHOJI ¥ 3TaHoJ1. BomoponHas cBsi3b

18 MHOTroaTOMHBIE CIIUPTHI: STUICHTITUKOIb 1
TIIMLEPUH

19 ®deHo: cTpoeHue MOIIEKyJIbL, buznueckue
Y XUMHYECKHE CBOMCTBA, IPUMEHEHHE

20 Anpnerunsl: GopMaNbaeTU U
areTanbaerug. AneTrod

21 OnHOOCHOBHBIE IIPE/IeNbHBIE KAPOOHOBBIE
KHCIIOTBI: MypaBbUHAs M YKCYCHast

29 [IpakTrueckas pa6v0Ta Ne 2. «CpoiicTBa
pacTBOpa YKCYCHOM KHUCIIOTBI»
CreapuHOBasi M OJICMHOBAsL KUCIOTHI, KaK

23 MIPEACTABUTENH BBICIIUX KapOOHOBBIX
KHUCJIOT

24 MpbL1a Kak conu BBICIINX KapOOHOBBIX
KHCIIOT, UX MOIoIIlee JeiicTBHe

25 Cnoxxabie 2(DUpBI KaK MPOU3BOTHBIE
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KapOOHOBBIX KHCIIOT. [ MAPOIN3 CI0XKHBIX
3¢upoB

Kupsl: runponus, npUMEHEHHE,

26 1
OnosornYecKasi pojb KHUPOB
VYrneBoabl: cocTaB, KilacCUpUKaIus.

27 Baxkneimme npencTaBuTeNN: IIII0OKO3a, 1
¢bpykTO3a, caxapo3a

28 Kpaxman u nenirono3a Kak NpupoHbie 1
MTOJIUMEPBI
KonrtponsHas pabota no pasaeny

29 «Kucnopoaconepkaiiye opraHndecKue 1
COCITUHEHUS

30 AMUHBI: METUJIAMHUH U aHUINH 1
AMUHOKHUCIIOTHI KaK aM(QOTepHbIE

31 OpraHUYECKUE COCTUHEHUS, HX 1
Ouosnoruueckoe 3Hauenue. [lentuapt

30 benku kak npupoiHbIe 1
BBICOKOMOJICKYJISIPHBIE COSMHCHHUSI

33 OCHOBHBIE TIOHATHS XUMHUH } 1
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUN
OcHOBHBIE METO/BI CHHTE3a

34 BBICOKOMOJIEKYJIIPHBIX COEIUHEHUN. 1
[InacTmacchl, KaydykH, BOJOKHA

OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOIT'PAMME
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11 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBO 4acoB

KonTposabHbie

Bcero
padoTsbI

IIpakTHyeckue
padoThI

Jara
U3y4eHus

DJIEKTPOHHbIE
uudgposbie
o0pa3oBaTe/ibHbIE

pecypcbl

XUMUYECKUN 3eMEHT. ATOM. DJIEKTPOHHAs
KOH(UTYpaIus aTOMOB

[Tepuonuueckuii 3akon u [lepmoanueckas
cUucTeMa XMMUYECKUX anemeHToB /. 1.
MenpeneeBa, ux CBSI3b C COBPEMEHHOM
TEOPUEHN CTPOEHUSL aTOMOB

3aKOHOMEPHOCTU U3MEHEHUS CBOWCTB
XUMHUYECKHX AIEMEHTOB U UX COCIUHEHMI 110
rpynnaM u nepuogam. 3HaueHue
MIEPUOINUYECKOT0 3aKOHA U CUCTEMBI
xumuueckux anementoB .. MeHneneeBa B
pPa3BUTUU HAYKH

Crpoenue BelecTBa. XMMUYECKAs CBA3b, €€
BH/JIbI; MEXaHU3MBbI 00pa30BaHMS
KOBAJICHTHOU CBs3U. BogoponHas cBsi3b

BaneHTHOCTB. DNEKTPOOTPULIATEIBHOCTb.
Crenednb okucieHus. Bemntectsa
MOJIEKYIAPHOTO U HEMOJIEKYIIIPHOT'O
CTPOCHUS

[lonsiTHE O TUCTIEPCHBIX CUCTEMAX.
WctruHHbBIE U KOTIOUIHBIE PACTBOPHI.
MaccoBas 10114 BelllecTBa B pacTBOpe

Krnaccudukanus u HoMeHKIIaTypa
HEOpPraHWYECKUX coeuHEHn. [ eneTnueckas
CBSA3b HEOPTraHWYECKHUX BELIECTB, PA3ITUYHBIX
KJIaCCOB
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Knaccudukamnus XumMuaeckux peakiuii B
HEOPraHUYECKON U OPraHU4eCKON XUMUH.
3aKOH COXpaHEHMSI MacChl BEIIECTB; 3aKOH
COXpaHEHUs U MPEBPALICHUS YJHEPTUU TTPU
XUMHYECKUX PEAKIUAX

CxkopocTts peakiiuu. OOpaTUMbIC PEaKIIHH.
XUMHUYECKOE PAaBHOBECUE

10

[TpakTuyeckas pabora Ne 1. «BnusHue
pa3nuyHbIX (PAKTOPOB HAa CKOPOCTh
XUMHYECKON PEAKIIUN»

11

QHGKTpO.HI/ITI/I‘IeCKaSI JUucconuanus. Iloustue
0 BOJIOpoIHOM Tokazarene (PH) pactBopa.
Peakuuu nonsoro oomena. ['maponus
OpPTaHUYECKUX U HEOPTaHHMYECKUX BEIICCTB

12

OKHCIUTENEHO-BOCCTAHOBUTEIBHBIC
peakmuu. [lonsTie 06 snexTponuse
pacIuIaBOB U pacTBOPOB COJIEH

13

KonrponsHas pabota no pazaeny
«Teopernueckne OCHOBBI XUMHU

14

Mertaiubl, ux noyioxenue B [lepuoguueckoit
CUCTEME XUMUYECKUX AemMeHToB /. .
MenpeneeBa 1 0COOEHHOCTH CTPOEHUS
aToMoB. OOmMe GpuU3ndecKue CBOWCTBA
METaJUIOB

15

CnutaBbl METAIIIOB. DJIEKTPOXUMUYECKUHN PSiT
HaIpsDKEHUN METaJUIOB

16

XHUMHUYECKHE CBOMCTBA BaXKHEHIIINX
METaJUIOB (HATPUH, Kaaui, KaabIlui, MarHui,
QITIOMUHHN) U UX COCTMHEHUN

17

XUMHUYECKUE CBOMCTBA XpOMa, MEIU U UX
COCTUHEHUN

18

XHUMHUECKHE CBOMCTBA IIMHKA, JKeJie3a U UX
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COETUHEHUN

19

[TpakTrueckas padota Ne 2. "Pemenne
AKCIEPUMEHTAIIbHBIX 33]1a4 110 TEME
«MeTtamib»"

20

Hemeramiel, BX MOJOKEHHE B
[Tepuoanueckoit cucteMe XUMUYECKUX
anemenToB /1. . MenaeneeBa u
0COOEHHOCTH CTPOSHHSI aTOMOB

21

PuU3NYECKUE CBOKMCTBA HEMETAILJIIOB.
ANnotponus HeMeTauIoB (Ha puUMepe
KHCIIOpo/ia, cephl, hocdopa u yriiepoa)

22

XHUMHYECKHE CBOMCTBA FaJIOTEHOB, CEPBI U UX
COCTUHEHUN

23

XuMHUUecCKre CBOMCTBaA a30Ta, hocodpa U Ux
COCTUHEHUN

24

XHUMUYECKUE CBOMCTBA YIIIEpOa, KPEMHUS U
HUX COeIUHEHUN

25

IIpuMeHeHNe Ba)KHEUIINX HEMETAJUIOB U UX
COCTUHEHUN

26

O0001IeHrEe 1 cUCTEMAaTU3aLMs 3HAHUI 110
Teme «HemeTamnely. Beranuciaenus mo
YPaBHEHUAM XUMUYECKUX PEAKIHUN 1
TEPMOXUMHUYECKUE PACUETHI

27

[TpakTuyeckas padora Ne 3. «Pemienue
HKCTIEPUMEHTAIBHBIX 3371a4 110 TeMe
"HemeTassl"»

28

KontponbHas padoTa mo TeMaMm «MeTauib
u «HemeTtamibi»

29

Heoprannueckue u oOpraHM4eckue KUCIOTHI.
Heopranuueckue u oprannueckre OCHOBaHUs

30

AmMpoTepHble HeopraHU4ecKHue u
OopraHu4eckue coeiMHeHus. [ 'eneTnueckas
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CBs3b HCOPraHUWYCCKUX N OPraHuYCCKHUX
BCIICCTB

Poib xuMuH B 00€CIIEUEHHH 3KOJIOTHUECKOM,

31 SHEPTEeTUYECKON U MUIIEBON OE30MaCHOCTH, 1
Pa3BUTHH MEIULIUHBI
[IpencraBnenus 00 0OIMIKX HAYYHBIX
32 MPUHITUATIAX TIPOMBIIICHHOTO MTOTYYCHUS 1
BaXHEUIIINX BEILECTB
33 YesnoBek B MUpE BEILIECTB U MAaTEpPHAJIOB 1
34 XWMHS U 3I0pOBbE YETIOBEKA 1
OBUIEE KOJIMYECTBO YACOB I10 34

[NPOT'PAMME
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YYEBHO-METOJNYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O
ITPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JI1 YYEHUKA

la6puensu O.C. Xumus 10 kmace, Mocksa, «/Ipoda». 2014 r. [IpodunbHbIi ypOBEHB.
VY4eOHuK.

METOJAUYECKHUE MATEPHUAJIBI JIS1 YYUTEJISA
O. C. I'abpuensu «IIporpamma kypca xumuu Juist 8-11 kiraccoB 001meo0pa3oBaTeIbHBIX
yupexaenui», Mocksa, uza. «poda» 2010r. (bazoBsiii ypoBeHb, IPO(UIBHBIN YPOBEHB).

I'a6puensn O.C. Xumus 10 knace, Mocksa, «/Ipoda». 2014 r. [IpodunbHbIil ypOBEHb.
VY4eOHUK.

["a6puensu O.C., Octpoymona N.I'. Xumus. 10 xi. [Ipodunbueiii ypoBeHb: MeToandeckoe
nocobue. — M.: llpoda.

I'a6puensn O. C., Octpoymosa W.I'. Hactonbhas kaura yuurens. Xumus. 10 k1. - M.:

Hpoda.

["a6puensu O.C., Octpoymona WN.I'. Opranudeckas XuMus B TECTax, 3aavax,
ynpaxkueHusx. 10 k. — M.: Ipocda.

Xumust 10 ki1.: KontponsHbie 1 mpoBepounbie paboThl k yuebnuky O.C. ['abpuensna.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HUHTEPHET

POIII https://resh.edu.ru
Pemry OI'D  https://reshu-ege-oge.com/
SKnacc

Coepym
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