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INOACHUTEJIBHASA 3ATINCKA

[Iporpamma 1Mo XuMuM Ha YpOBHE CpeIHEro oliero oopazoBaHus pa3padoTaHa Ha OCHOBE
®enepanbHOro 3akoHa o1 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit deaepanuny,
TpeOOBaHUI K pe3yJbTaTaM OCBOCHHUs (eaepalibHOW 00pa3oBaTEIbHON MPOrpaMMbl CPETHETO
obmero o6pazoBanus (POIl COO), mpeacraBneHHbIX B DepepalbHOM TrOCYAapCTBEHHOM
obpasoBarenbHoM ctanaapre COO, ¢ yuérom Konuenuuu nmpemnogaBanusi yaeOHOTO IpeaMeTa
«Xumus» B o0pa3oBaTeNbHBIX opraHu3auusax Poccuiickoit ®enepanuu, peanru3yrOmUx
OCHOBHbIE 00pa3oBaTeibHbIE MPOrPaMMbl, U OCHOBHBIX MOJOXEHUH «CTpaTeruu pa3BUTHUS
BocnuTaHuss B Poccuiickoii @Penepanun Ha nepuox 1o 2025 roma» (PacnopspkeHue
[TpaButenscTBa PD ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOIXOZ0B K pa3paboTKe MNporpaMMbl MO XHWMHUH, K OIPEAEICHUI0 oO0IIen
CTpaTeru 0O0y4eHHsI, BOCOHUTAHUS U Pa3BUTUS OOyUaIOLIUXCS CPEACTBAMU y4eOHOIO MpeaMeTa
«Xumus» mas 10-11 xmaccoB Ha 6a30BOM ypOBHE COCTABUJIM KOHIICTITYaJbHbIE MOJOXKECHHUS
OI'OC COO o B3auMOOOYCIOBIECHHOCTH II€J€H, COJEp)KaHHs, PE3yJbTaTOB OOY4YEHUS W
TpeOOBaHUH K YPOBHIO MOATOTOBKH BBIITYCKHHKOB.

Xumudeckoe oOpa3oBaHHE, TIOJydaeMO€ BBIMMYCKHUKAaMH  0011e00pa3oBaTeIbHON
OpraHu3alliy, SBISETCS HEOThEMJIEMOM 4YacThl0o UX oOpasoBaHHOCTH. OHO  CIYXHT
3aBEpIIAIOIINM JTAllOM pealu3aldyd Ha COOTBETCTBYIOIIEM €My 0a30BOM YpPOBHE KIIFOUEBBIX
[ICHHOCTEW, MNPHUCYIIUX LEJIOCTHOM CHUCTEeME XHMHYECKOTO 00pa3oBaHUsA. OTH LEHHOCTH
KacaloTcs MO3HAHMSI 3aKOHOB MPHUPOAbI, (OPMUPOBAHUS MHPOBO33PEHUS 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 IMpenMeTa «XUMHs», COIep)KaHhe U MOCTPOCHHE
KOTOpPOTO ONpEeNEleHbl B MpOrpamMme MO0 XUMUU C Y4ETOM cCHeuuPUKA HAyKHu XUMUH, €€
3HAYeHUS B MIO3HAHUH MPHUPOJIBI U B MAaTEPHAIbHOM KHU3HHU OOILECTBA, a TAKXKe C Y4ETOM OOIIUX
Henel ¥ NPUHIUIOB, XapaKTEePU3YIOIIUX COBPEMEHHOE COCTOSIHHE CHCTEMbI CPEIHEro OOIIero
oOpasoBanus B Poccuiickoit @enepannu.

XUMHS KaK 3JIEMEHT CHUCTEMbI €CTECTBEHHBIX HayK MIpaeT 0CO0YyI0 pOJib B COBPEMEHHO
[UBWIN3ALUHI, B CO3JJaHUU HOBOW 0a3bl MaTepHalbHOW KyabTypbl. OHa BHOCHUT CBOHM BKJIaj B
dbopMupOBaHNE PALlMOHATIBHOTO HAYYHOTO MBIIUIEHHUS, B CO3JJaHUE LIEJIOCTHOTO MPEACTaBICHUS
00 OKpyXaroIlleM MUpe Kak O €IMHCTBE MPHUPOJIBI M YeloBeKa, KOTopoe (hOpMUPYETCS B XUMHH
Ha OCHOBE MOHMMaHHS BEUIECTBEHHOI'O COCTAaBa OKPY’KAIOILIEr0 MUPA, OCO3ZHAHMS B3aUMOCBSI3U
MEXy CTPOCHUEM BEILIECTB, UX CBOMCTBAMH U BO3MOXXHBIMH 00J1aCTAMU PUMEHEHUSI.

TecHo B3auMoneWCTBYST 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 TEXHOJIOTMH HaIpaBlieHa Ha pPEIICHHE INIOOAIbHBIX MPOOJIEM YCTOHYHMBOTO PAa3BUTHSA
YEeJIOBEUECTBA — CBHIPbEBOM, JHEPreTUUYCCKOM, IHINEBOH, HSKOJOTHUYECKOW O€30MacHOCTH |
OXpaHbl 3J0POBbSI.

B coorBercTBMM ¢ OOHMIMMHU MENSIMH W TMPUHIMIIAMH CPEIHETO 00IIero oOpa3oBaHUs
conepxkanue npeamera «Xumusi» (10-11 kiaccel, 6a30BbIil ypOBEHb U3YUEHHUs1) OPUECHTHPOBAHO
MPEUMYIIECTBEHHO Ha OOIIEKYIbTYPHYIO MOJTOTOBKY OOYyYaloluXcsl, HEOOXOAUMYIO MM MJis
BBIPAOOTKH MHPOBO33PEHUYECKUX OPHUEHTHUPOB, YCIEIIHOTO BKJIIOYEHHUS B JKU3Hb COLIMYMA,
MPOJOHKEHUSI 00pa30BaHUsl B PA3IMYHBIX 00JIACTAX, HE CBA3aHHBIX HEMTOCPEACTBEHHO C XUMUEH.

CocraBisiomuMu  npeaMera «XuUMHUsS» SIBISIIOTCS 0a30Bble Kypchl — «OpraHuyeckas
xumus» U «O01as 1 HeopraHu4yeckasi XMMHs», OCHOBHBIM KOMIIOHEHTOM COJIEP’KaHUsl KOTOPBIX
SIBIISIFOTCSL OCHOBBI 0a30BOM HAayKH: cUCTEMa 3HAHUN 10 HEOPraHNYECKO XUMUH (C BKIIOYCHUEM
3HaHWHN W3 O0IIeld XUMHH) U OpraHudecKord Xumuu. PopMUpOBaHWE JTAaHHOW CHCTEMBbl 3HAHUN
OpyU HM3Y4YCHHUU TMpeaMeTa OOeCIeyrBaeT BO3MOXHOCTh PACCMOTPEHHUS BCETO MHOT000pa3us
BEIIECTB Ha OCHOBE OOUIUX MOHSITHIA, 3aKOHOB ¥ TEOPUN XUMHUH.



CrpykTypa coaepxanus KypcoB — «Opranuyeckast Xumus» 1 «OO0IIas 1 HeopraHuuecKas
XUMUS» chOpMHUpOBaHA B MpOTrpamMMe MO XMMHH Ha OCHOBE CHCTEMHOTO MOAXO0/Aa K M3y4YEHUIO
yuyeOHOro MaTtepuasia M OOyCJOBJIEHAa HCTOPUYECKH OOOCHOBAaHHBIM DPa3BUTHEM 3HAHMNA Ha
onpeAeNéHHBIX TEOPETHUECKUX YpPOBHSAX. Tak, B Kypce OpPraHMYECKOH XHMHH BellecTBa
paccMaTpuBarOTCS Ha YpOBHE KJIACCHUECKON TEOPUM CTPOECHHS OPraHUYECKMX COEIMHEHUH, a
TaKk)K€ Ha YpOBHE CTEPEOXUMHUYECKUX M DJIEKTPOHHBIX MPEACTaBICHUN O CTPOEHUHU BELIECTB.
Ceenenus 00 M3ydaeMbIX B Kypce BELIECTBAaX HAalOTCA 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 CBS3H, KJIACCU(PUKAMOHHBIX MMPU3HAKAX 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
dakTosornuecKkrue CBEACHHs O BEUIECTBaX M XMMHUYECKON peakuuu. Tak, B YaCTHOCTH, B Kypce
«O0Imas 1 HeopraHuyecKkasi XUMHsD» O0OyUYarOIMIUMCS MPEIOCTABISIETCS BO3MOXKHOCTh OCO3HAThH
3HaYeHHE MEePUOJUYECKOr0 3aKOHA C OOMIETEOPETUYECKHMX W METOJOJIOTMYECKUX TMO3UIIMM,
riy0Xe TMOHATh HCTOPUYECKOE H3MEHEHHME (YHKIMI 3TOro 3akoHa — OT 0oO0oOImaromen o
OOBSCHSIONEH U TPOTHO3UPYIOIICH.

Enunas cucrema 3HaHUM O BAXKHEMIIMX BEIIECTBAX, UX COCTaBE, CTPOCHHUH, CBOKMCTBAX U
MPUMEHEHUH, a TAK)Ke 0 XMMUYECKUX PEAKIIUAX, UX CYLITHOCTU U 3aKOHOMEPHOCTSAX MPOTEKaHUs
pononHsaercss B Kypcax 10 wum 11 kimaccoB »snemMeHTaMu CoOJEpXkKaHUs, WMEIOIUMHU
KYJIbTYPOJIOTHYECKMM M TNPUKIAAHONW XapakTep. OTH 3HAHUSA CIIOCOOCTBYIOT MOHHMAaHUIO
B3aUMOCBSI3M XUMHUU C JAPYTMMH HayKaMH, PACKpbIBalOT €€ poJib B II03HABATEIbHOM U
MPAKTUYECKON JESTeIbHOCTH YEJIOBEKa, CIOCOOCTBYIOT BOCIUTAHUIO YBKEHUS K IPOIECCY
TBOpYECTBA B O0JIACTU TEOPUH M MPAKTHUECKHUX MPHIOKECHUNW XUMHUH, TOMOTAIOT BBITYCKHHUKY
OpPUEHTUPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MpoOJieMaX, CBSI3aHHBIX C XUMHEH,
KPUTHYECKH OCMBICIIMBATh MH(POPMAIUIO U MPUMEHSTH €€ IS MOTOJHEHMs 3HAHUMN, pPelleHus
MHTEJJICKTYaJIbHBIX U KCIEPUMEHTAIbHBIX HCCIEeI0BaTeNIbCKUX 3aj1ad. B 1enoM conepikaHue
y4eOHOro npeamera «XuMHs» JaHHOTO YPOBHS M3yYCHHs OPHEHTUPOBAHO HAa (POPMUPOBAHUE Y
00y4aromuXxcsi MUPOBO33PEHUYECKOI OCHOBBI JJIsi OHUMaHUSI PUIOCO(PCKUX UAEH, TaKUX Kak:
MaTepHaJIbHOE eIMHCTBO HEOPTaHUYECKOTO M OPraHUYeCKOro MHpa, 00yCIOBIEHHOCTh CBOMCTB
BEIIECTB UX COCTABOM U CTPOEHHUEM, I03HABAEMOCTh IPUPOIHBIX SBICHUI MYTEM IKCIIEPUMEHTA
U pEIICHUS TPOTHBOPEUYHMA MEXIYy HOBBIMU (paKTaMU M TEOPETHUECKUMHU TPEIANOCHUTKAMH,
OCO3HAHWE POJIM XMMHUHU B PEIICHUH SKOJOTUUYECKHX MPOOJIeM, a Takke MmpobieM cOepekeHus
HHEPreTUUECKUX PECYPCOB, ChIPbs, CO3AAHMSI HOBBIX TEXHOJIOTUN U MaTEpUAJIOB.

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

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

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



e (QopmupoBaHHE CHCTEMBl XWMHUYECKHUX 3HAHMW KaK BaKHEUIEH COCTaBISIONICH
€CTECTBEHHO-HAYYHOW KapTHHBI MHUpPA, B OCHOBE KOTOPOM JIeKAT KIIIOUEBHIC MOHATHS,
(dyHaaMeHTalbHBIE 3aKOHBI U TEOPHHM XUMHH, OCBOCHME SI3bIKa HAyKH, YCBOCHHE U
MOHMMAaHHUE CYIIHOCTH JOCTYMHBIX O0O0OOIIEHNH MHPOBO33PEHUECKOr0 XapakTepa,
03HAKOMJICHHE C UCTOPHEH MX Pa3BUTHUS M CTAHOBJICHUS;

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

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

Hapsiny ¢ atum, comepikarenbHas XapaKTepUCTHUKA MeNiel U 3a7a4 U3YUYCHHsI MPEeaMeTa B
IporpaMme 1o XMMHUHM YTOYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUU C HOBBIMH MPUOPUTETAMU
B cHCTeMe cpemaHero ooOmiero obOpaszoBanus. CeromHs B TMpENoJaBaHUW XUMHUU B OOJbIICH
CTEMEeHH OTAAETCA NPEANOYTEeHHE TMPAKTUYECKOW KOMIIOHEHTE CoJiep)KaHusi oOyueHwus,
OPUEHTHPOBAaHHONW Ha TMOATOTOBKY BBIIYCKHHKA 0OIIe00pa30BaTeIbHONM  OpraHU3aIlH,
BIIAJICIONIETO HE HAOOPOM 3HAHWMU, a (PYHKIIMOHAIBHOW T'PAMOTHOCTBIO, TO €CTh CIOCOOaMU U
YMEHHSIMH aKTUBHOTO TIOJTYYEHUS 3HAHWN U NMPUMEHEHUS WX B PEaTbHOW JKU3HU ISl PEIICHUS
MPAKTUYECKHX 3a7ay.

B cBi3M ¢ 3TUM mpH U3ydeHUHM TIpenMeTa «XHUMHUS» JIOMUHHPYIONIEe 3HAYCHHE
MpPUOOPETAIOT TaKue 1IeNIU U 3a7a4u, KakK:

ajganTanus OOYyYaloIMUXCS K  YCJIOBUSM JTUHAMHUYHO  Pa3BUBAIOIIETOCS  MUDA,
dbopMupoBaHUE UHTEIUVIEKTYalbHO 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 3HAUECHUE JJISl Pa3IMYHBIX BUJIOB JIEATEIHHOCTH: PELICHUS MTPOOIeM,
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 XUMHUUECKUX 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 KH3HECHHBIMU MOTPEOHOCTSIMHU, UCTIOIB30BATH COBPEMEHHBIE HH(POPMALIMOHHbIE
TEXHOJIOTHH JJIsl TOMCKA U aHaliu3a yueOHOW U Hay4YHO-TIONYJIpHON HH(DOPMALIUU XUMUYECKOTO
COJICPKAHUS;

dbopMupoBaHUE U pa3BUTHE Y O0YYAIOLIUXCS ACCOLMATUBHOTO M JIOTUYECKOTO MBILUICHHUS,
HaOJI0AaTeIbHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpbIEe 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
NPUPOONOIB30BAHNSA, TOMOJHEHUS SHEPreTUYECKUX DPECYpCOB U COXPAaHEHHs MPHPOIHOTO
paBHOBECHS, OCO3HAHMSI HEOOXOIUMOCTH OEpeXHOr0 OTHOIIEHHUS K NPHUPOJIE U CBOEMY
3JI0POBBIO, a TAK)Ke MPUOOPETEHUS OIBITA MCIIONH30BAHUS TOTYYCHHBIX 3HAHUUN /IS TPHHSITUS
IPaMOTHBIX PEIICHUN B CUTYalLlUAX, CBI3aHHBIX C XUMUYECKUMHU SIBICHUSMHU.

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



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 daca (1 gac B Hezemio).

COJAEP/KAHUE OBYYEHUA
10 KUIACC
OPTAHNYECKASA XUMUA

TeopeTnueckne 0CHOBBI OPraHMYeCKON XMMHMHU

[Ipeamer opraHM4eckoil XUMHUU: €€ BOSHUKHOBEHHE, PA3BUTUE U 3HAUYCHHUE B MOJIYYCHUH
HOBBIX BEIIECTB U MaTepHuanoB. Teopus cTpOeHUsI OpraHMuecKux coequHeHnii A. M. bytneposa,
e€ ocHOBHbIe MoJIOKeHUs. CTpyKTypHbIe (OPMYJBI OpPraHUYECKUX BellecTB. ['omororus,
n3oMepUsl. XMMUYecKas CBSI3b B OPraHMYECKUX COCUHEHUSIX — OJMHAPHBIE U KPaTHbBIE CBSI3H.

[IpencraBnenne o  kiaccuukaluu — OpraHuyeckux  BemecTB.  Homenknarypa
OpraHMYECKUX COEIMHEHUN (CHUCTeMaTudecKkas) ¥ TpHUBHAJIbHBIE Ha3BaHUs BaKHEHIIMX
MIPEACTABUTENEH KIAaCCOB OPraHUYECKUX BEIIECTB.

OKCHEpUMEHTAJIbHBIE METO/Ibl M3Y4YEHHs BELIECTB U MX NPEBpAILECHUN: O3HAKOMIIEHUE C
oOpa3laMu OpraHWYEeCKUX BEIECTB M MaTepHajllaMd Ha UX OCHOBE, MOJEIUPOBAHUE MOJEKYI
OpPraHMYECKHUX BEIIECTB, HAOIIOACHWE U ONHMCAHUE JEMOHCTPAIIMOHHBIX OMBITOB IO
IIPEBPAIEHUIO OPTaHUYECKUX BEILECTB MPU HAarpeBaHuU (TJ1aBieHue, OOyriIuBaHUE U TOPEHHE).

Yraesoaopoabl

AJIKaHBI: COCTaB W CTPOEHUE, TOMOJIOTUYECKUH psAn. MeTaH M 3TaH — MPOCTEUIINE
NPEJCTaBUTENIN AJIKAHOB: (U3UYECKUE M XUMHUECKHE CBOMCTBAa (peakuuu 3aMeIleHHUs H
TOpEeHUs ), HaXOXACHUE B IPUPOJIe, OJTyUeHHE U TPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOECHUE, TOMOJIOTUYECKUH pAJl. DTUIIEH U NPONWIEH — MPOCTEUIINE
MPEJICTAaBUTENIN AJIKEHOB: (U3MYECKHME W XHUMHYECKHE CBOMHCTBa (peakuuu TUIPUPOBAHMUS,
raJIOrT€HUPOBAHMUSL, THIpATAllMK, OKUCIICHUS U TIOJMMEPU3ALMN ), TIOJTYyYEHUE U IPUMEHEHHUE.

Ankanuensl: OyramueH-1,3 m meTwiOyraaueH-1,3: cTpoeHHE, BaXKHEHUIINE XUMHUYCCKHE
cBoiicTBa (peakuus noaumepusanun). Ilonyyenne cuHTETHYECKOTO KayuyKa U PE3UHBI.

AJKWHBI: COCTaB M OCOOCHHOCTH CTPOCHHS, TOMOJOTUYECKHH psA. AlETUiIeH —
NPOCTEUIINIA MPEICTaBUTENb AIKMHOB: COCTaB, CTPOCHUE, (PU3NYECKHE U XUMUYECKUE CBOMCTBA
(peakuuu TUIPUPOBAHUS, TATIOT€HUPOBAHMS, THAPATALIMH, TOPEHHUSI ), TOJydYE€HUE U IPUMEHEHHE.

Apenbl. benzon: cocrtaB, cTpoeHue, (QHU3MUECKHE M XMMUYECKHE CBOWCTBa (peakuuu
TaJIOTEHUPOBAHUS M HUTPOBAHUS), MOJydeHHE M HpUMEHEHue. Tonyon. cocmas, cmpoeuue,
Qusuueckue u Xumuyeckue ceoucmea (Peakyuu 2anio2eHUposanus U HUMpO8aHus), noayuenue u
npumenenue. TOKCMYHOCTh apeHOB. ['eHeTHMdeckas CBA3b MEXAYy  YIVIEBOJOPOJAMH,
INPUHAJIEKAIIMMU K Pa3IUYHbIM KJIaCCaM.

[TpuponHble UCTOYHUKU YriIeBOAOPOoa0B. [IpuponHblil ra3 u momnyTHble HE(PTSIHBIE Ta3bl.
Hedts u e€ mnpoucxoxnenue. CrocoObl mnepepaboTKu HePTHU: TeperoHka, KpeKUHT
(TepMHUYECKHH, KaTATUTHIECKUH), muponu3. [IpoaykTel mepepaboTku HEPTH, UX TTPUMEHEHUE B
IPOMBIIIJICHHOCTH U B ObITY. KaMeHHBIH yToJib ¥ IPOIYKTHI €r0 MepepadoTKH.

OKCIIEpUMEHTAIbHbIE METOABl U3YUYEHHS BEIIECTB M WX MPEBPALLECHUN: O3HAKOMIIEHHE C
o0pa3laMu IIacTMacc, KaydyKoB U pe3uHbl, Koyutekiuu «HedTs» 1 «YTomabpy», MOAeTupoBaHue
MOJIEKYJI YIJIEBOJOPOJOB M TaJOr€HONPOU3BOJIHBIX, IPOBEACHUE NPAKTUYECKOW pPabOoThI:
MOJIy4YEHHUE 3TUIIEHA U U3YYEHHE €TI0 CBOMCTB.

PacuérHble 3agayn.

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




Kucaopoacoaepxamme oprannyeckne coeiNHEHUs!

[IpenenbHble OAHOATOMHBIE CHUPTHI. METaHOI M 3TaHOIN: CTpPOEHHE, (U3MUecKue U
XUMHUYECKHE CBOWCTBA (PEakIMU C aKTHBHBIMU METaJNIaMH, TaJIOT€HOBOJIOPOJAMHU, TOPEHUE),
npuMeHeHrue. BogopoiHeie cBsI3u MEXAYy MOJIEKYyJaMu cupToB. JleificTBre MeTaHoIa U 3TaHoIIa
Ha OpraHu3M YeJIOBEKa.

MHoroaromMHble CHUPTHL. ODTWICHIJIMKOIb W TJIMLEPUH: CTpOeHHEe, (u3MUeckue u
XUMHUYECKHE CBOMCTBA (B3aUMOACHCTBHE CO MIETOYHBIMHA METaNIaMHU, Ka4eCTBECHHAS peaKIIUsI Ha
MHOTOAaTOMHBIE CHUpPTHI). JlelicTBME Ha OpraHu3M uenoBeka. [IpuMeHEHHe TIMIepuHa W
STHJICHTIIUKOJISL.

®deHoJ: CTpoeHHWE MOJEKYNbl, (PU3NYEeCKHe W XUMHUYECKHE CBOMCTBA. TOKCHYHOCTH
denona. [Ipumenenue genona.

Anpaeruapl U kemowusl. DopManbAeruj, aleTaIbIETHl: CTpOeHUe, (QU3NYecKue Hu
XUMHUYECKHE CBOWCTBA (PEaKIMU OKHUCICHUS WM BOCCTAaHOBIICHUS, KAYECTBEHHBIC PEAKIUH),
MOJIy4YeHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TIpeNiebHbIE KapOOHOBBIE KUCIOTHL. MypaBbUHAs U YKCYCHAsl KUCIIOTHI:
cTpoeHue, Pu3nuecKre 1 XMMHUIECKHEe CBOMCTBA (CBOMCTBA, OOIITHE TSI KJIacca KUCIIOT, PEaKIUs
sTepudUKanmm), ToONydyeHue U TmpuMmeHeHue. CTeapwHOBas M OJCHHOBAas KHUCIOTBHI Kak
MPEJICTAaBUTENN BBICHINX KapOOHOBBIX KHUCIOT. MblIa KaK COJNM BBICIIUX KapOOHOBBIX KHCIOT,
UX MOIOILIEE ICVCTBHUE.

CrnosxHble 2¢upbl KaKk MPOU3BOAHBIE KAPOOHOBBIX KHUCIOT. ['MAPOIM3 CIOXKHBIX 3(UPOB.
Kupsl. I'naponus xxupos. [Ipumenenne xupoB. buonorudeckas poiib KUpPOB.

YrneBonbl: cocTa, Kiaccuukanus yrieBoaoB (MOHO-, M- U mojucaxapusl). [moko3a —
MPOCTEHIINY MOHOCAaXapua: OCOOCHHOCTH CTPOSHUS MOJEKYIbI, (PU3MYECKHEe U XUMHUYECKUE
cBoiicTBa (B3ammojeicTtBue ¢ ruapokcunom Menu(ll), okmcieHne amMMuUadyHBIM PACTBOPOM
okcuma cepebpa(l), BoccTaHoBIEHHWE, OpOXKEHHE TIIIOKO3bI), HAXOXKICHHE B MPHUPOJE,
npUMeHeHue, ouonoruueckas poib. dotocunTes. OpyKTo3a Kak U30MEp IITFOKO3BI.

Kpaxman u memirono3a Kak nmpupogHbie moiuMepbl. CTpoeHHe KpaxMana U IEJUTI0I03bI.
duznyeckue 1 XUMUYECKHE CBONCTBA KpaxMasa (THAPOJIN3, KaYeCTBEHHAs peaklus ¢ HOJIO0M).

OKCIEpUMEHTAIbHbIE METOJbl W3y4Y€HHUs BEIIECTB M MX MPEBpALICHUN: NPOBEJICHUE,
HAOJIIO/ICHUE U OINHKCaHUE JEMOHCTPAIMOHHBIX OIBITOB: TOPEHHE CIHPTOB, KAauyeCTBEHHbBIC
peakiuu OJHOATOMHBIX CHUPTOB (OkucieHue 3TaHoia okcuaom wmeau(ll)), mMHoroaToMHBIX
crupToB (B3ammojelicTBue TiunepuHa ¢ ruapokcuaom wmeau(ll)), ampaernmoB (okucieHue
aMMHMa4YHbBIM pacTBopoM okcuna cepebpa(l) u rumpoxkcugom wmenu(ll), B3aumoneiicrBue
Kpaxmajga C HWOJOM), TPOBEACHHUE MPAKTUUECKOW padOTHI: CBOMCTBA pacTBOpa YKCYCHOU
KHCJIOTHI.

PacuérHble 3agayn.

Bbruncnenuss mo ypaBHEHHIO XHMHYECKOM peakuuu (Maccwl, 00bEMa, KOIMYecTBa
MCXOJHOIO BEIIeCTBAa MJIM NPOAYKTAa pEaKlUUU MO HM3BECTHBIM Macce, 00BbEMY, KOJIUYECTBY
OJIHOTO U3 UCXOJHBIX BEILIECTB UM MPOYKTOB PEAKLIUH).

A3oTconepikaliie OpraHn4eckie CoeTMHEHNUS.

AMUHOKUCIOTH Kak aM{OTEepHbIE OpraHuyecKkue coeanHeHus. Dusmueckne u
XUMHYECKHE CBOIICTBA aMHUHOKUCIOT (Ha mpuMepe IMuMHA). buHojormueckoe 3HadyeHHE
aMHUHOKHUCIIOT. [lenTuasl.

benku kak nmpupoaHble BBICOKOMOJEKYIspHbIe coenuHeHus. [lepBuyHasi, BTOpuyHas U
TpeTHYHasi CTPYKTypa OenkoB. XWMHYECKHE CBOWCTBA OCNKOB: THUIPOJIU3, JEHATYpAaIlws,
KayeCTBEHHbBIE PEaKINK Ha OENKHU.

DKCTIepUMEHTAIBHBIE METOJIbI M3YYCHHUS BEIIECTB M WX MPEBPAILCHUI: HAONIOICHUE U
ONKMCAaHNUE JEMOHCTPALIMOHHBIX OMBITOB: JEHAaTypalus OENKOB MpH HarpeBaHWHU, I[BETHHIC
peakuuu OeNKoB.

BbicokomosieKkyasipHbIe COeJUHEHHS



OCHOBHBIE TOHATUS XUMHUHU BBICOKOMOJIEKYJSIPHBIX COEIMHEHUN: MOHOMEp, IOJIMMED,
CTPYKTYPHOE 3BEHO, CTEIEHb IOJIMMEPHU3ALNU, CpPeAHsAs MoJseKynsapHass Macca. OCHOBHBbIE
METO/Ibl CUHTE3a BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI — OJMMEPU3ALIS U TOJIMKOHEHCALIHSL.

OKclepUMEHTAIbHbIE METO/bl MU3YUYEHHUs BELIECTB U UX IPEBPALLCHUI: O3HAKOMIIEHUE C
00pa3iaMu IPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, IUIACTMACC, KAYIYKOB.

MexnpenMeTHbIE CBS3U.

Peanu3zanus MeXIpeIMETHBIX CBsI3€d MPU M3Y4EHMM opraHnyeckod xumuu B 10 kiacce
OCYILECTBIISICTCSI Y€pe3 HUCIOJIb30BAHUE KaK OOIIMX €CTECTBEHHO-HAyUYHBIX IOHATHH, Tak H
HOHSITHUM, SBISIOIMXCA CUCTEMHBIMU JJIs1 OTJIEIbHBIX IPEAMETOB ECTECTBEHHO-HAYYHOIO LIUKJIA.

OOue ecTecTBEHHO-HAy4YHbIC TMOHATHS: SBJIEHUE, HAayuyHbId (aKT, TUIOTE3a, 3aKOH,
TEOpHsl, aHaIMW3, CHUHTE3, KIacCU(PUKAIMs, TMEePUOAUYHOCTb, HAONIOJCHUE, HU3MEPEHHeE,
9KCHEPUMEHT, MOJEIUPOBAHHUE.

®dusnka: MaTepusi, 3HEPIUs, Macca, aToM, JIEKTPOH, MOJIEKYJIa, SHEPreTUYECKUI YPOBEHb,
BEILIECTBO, TEJI0, 00BEM, arperaTHOe COCTOSIHUE BEIIECTBA, (PU3MUECKUE BEIMYMHBI U €IMHULIBI
UX U3MEPEHUS.

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

["'eorpadus: MuHepasbl, TOPHbIE OPO/IbI, TOJE3HBIE HCKOMIAEMBbIE, TOILIUBO, PECYPCHI.

TexHonorus: nuIeBble MPOIYKThI, OCHOBBI PAllMOHAJIBLHOTO MUTaHU, MOIOILUE CPEACTBA,
JIEKapCTBEHHbIE U KOCMETHUYECKHUE Mpenaparhbl, MaTepUabl U3 UCKYCCTBEHHBIX U CUHTETUYECKUX
BOJIOKOH.

11 KUIIACC
OBIIAA N HEOPTAHUYECKASA XUMMUSA

TeopeTruvyeckue OCHOBbI XUMMHU

XuMu4eckuid dreMeHT. AToMm. Snpo aroma, H30TONBL. DJIEKTpOHHAs 000J0YKa.
DHepreTudeckue YpoBHHU, OYPOBHU. ATOMHBIC OpOUTANH, S-, P-, d- aeMeHThl. OcoOeHHOCTH
pacmnpeneneHus 3JIeKTPOHOB MO OpOUTaIsiM B aTOMAax 3JEMEHTOB MEPBBIX YETHIPEX MEPHOJIOB.
DneKTpOHHAsE KOH(MUTYpAIIHs aTOMOB.

[lepuonnueckuii 3akoH W Ilepuommueckass cucrema XuMHYeckux diaeMmeHtoB JI. .
MenneneeBa. CBsi3b NEPUOJUYECKOrO0 3akoHa U llepuoguyeckoil CUCTEMBI XMMHYECKUX
snemeHToB JI. . MenaeneeBa ¢ COBpEMEHHOW TEOpUEH CTPOEHUS aTOMOB. 3aKOHOMEPHOCTH
W3MEHEHHUS CBOWCTB XUMHUYECKHX JIEMEHTOB U 00pa3yeMbIX UMH IMPOCTHIX U CIIOKHBIX BEIIESCTB
10 TPYIIAaM U NepruogaM. 3Ha4YeHUE EPUOIUYECKOro 3aKOHA B Pa3BUTHH HAYKH.

Crpoenue BemiecTBa. XHUMHUYECKass CBs3b. BHIbI XUMHUYECKOM CBSI3M (KOBaJEHTHas
HEeMnoJisipHasl W TOJSpHAas, MOHHAs, MeTajuinyeckas). MexaHusmbl oOpa3oBaHMsI KOBaJECHTHOM
XUMHUYECKON CBsi3M (OOMEHHBIM W JTOHOPHO-aKIIENITOPHEIN). BomopoaHasi cBsi3b. BalleHTHOCTD.
DNeKTpooTpULATENBbHOCTh. CTeneHb OKUCIeHHs. IOHbI: KATHOHBI U AHWOHBI.

BemectBa MOJIEKYISPHOTO M HEMOJIEKYJISIPHOTO CTPOEHUS. 3aKOH MOCTOSHCTBA COCTaBa
BeIlleCTBA. THUMNBI KPUCTAUIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOWCTBA BEHIECTB OT THIA
KPUCTAJUIMYECKOU PEIIETKH.

[TonsiTne 0 AucnepcHbIX cucTeMax. MICTUHHBIE M KOJUTOMAHBIE pacTBOphl. MaccoBas 107
BEILIECTBA B PACTBOPE.

Knaccudukanmust HeopraHuyeckux coenuHeHuid. HomeHkIaTypa HEOpraHWYECKUX
BEIECTB. ['eHeThueckass CBsI3b HEOPraHWYECKUX BEIIECTB, MPUHAMICKAIUX K pPa3IuYHBIM
KJIACCaM.

Xumnueckas peakuus. Kiaccupukamus XHMHYECKUX peakiuil B HEOpPraHMYecKoW u
OpraHWYECKOM XMMHUU. 3aKOH COXPAaHEHHsI MACCHI BEUIECTB, 3aKOH COXPAHEHMS U MPEBpPALICHUS
SHEPTUU MPU XUMUYECKUX PEAKIUAX.



CKopocTh peakiuu, €€ 3aBHUCHMOCTh OT PAa3IUYHBIX (akTopoB. OOpaTHUMbIE pPEaKIIHH.
Xumnueckoe paBHOBecHe. DakTOpbl, BIUSIOIIME HA COCTOSSHUE XUMHUYECKOIO PaBHOBECHS.
[Ipunnun Jle [latense.

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

OKHCIUTENTBHO-BOCCTAHOBUTENIBHBIE PEAKIINH.

OKCIEepUMEHTAIbHbIE METOJbl M3YYEHHs] BEUIECTB M UX MPEBPALICHUN: JIEMOHCTpaIus
tabmun «lleprognyeckas cucrtema xumuueckux smeMeHToB J[. M. MenpaeneeBay, u3ydeHue
MoOJIele KPUCTAJUTMUECKUX pEmETOK, HAOMIOJACHHEe U ONHCaHWE JEMOHCTPAMOHHBIX U
71a00paTOPHBIX OMBITOB (Pa3/IOKEHHE IEPOKCHAA BOJOpPOJAa B MPUCYTCTBUHM KaTaiu3aTopa,
ONpeJIeJIEHUE Cpellbl PaCTBOPOB BEILIECTB C MOMOILBIO YHUBEPCATHLHOTO MHAMKATOPA, PEaKlUu
HOHHOTO OOMEHa), MPOBEACHHE MPAKTUYECKONW paboThl «BnusHue pa3nuyHbIX (PaKTOpoB Ha
CKOPOCTb XUMHUYECKOU pEaKIIHm.

PacuérHble 3agayn.

Pacuérsl 10 ypaBHEHUAM XUMHUYECKUX PEAKLUH, B TOM YHCIIE TEPMOXUMUYECKHUE PACUETHI,
Pacy€ThI C UCIOIB30BAHUEM MOHATHS «MACCOBAsl 10JIs1 BELIECTBAY.

Heopranunyeckasi Xumus

Hemeramnbl. Ilonoxkenne HemetamioB B Ilepuoguueckoil cucTeMe XUMHUUYECKUX
anemenTtoB 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, a3o0t1a, (ocdopa,
yriaepojaa U KpeMHHUS) U UX COCIUHEHUN (OKCUAO0B, KUCIOPOICOAEPKALIUX KUCIOT, BOJOPOIHBIX
COCTMHECHUH ).

[IprMeHeHne BaXKHEUIIINX HEMETAIUIOB U UX COCIMHEHU.

Meramnsl. Ilonoxenue merainos B Ilepruoanyeckoi cucteMe XUMUYECKUX JIEMEHTOB /1.
N. MenneneeBa. OCOOCHHOCTH CTPOCHUS AJICKTPOHHBIX 000JI0YEK aToMOB MeTauioB. OOmiue
¢u3nueckue cpoiictBa MeTauioB. CIUIaBbl METAIOB. DIEKTPOXUMHUYECKUN DSl HANPSHKCHUN
METaJJIOB.

XUMHYECKUE CBOWCTBA BAXKHEWILIMX METAUIOB (HATpUM, KaJluid, KajablMW, MAarHui,
ATIOMUHHM, IIUHK, XPOM, JKEJI€30, ME/Ib) U UX COCTUHCHHM.

OO6mmue criocoOb! Momy4YeHus: MeTaluioB. [[puMeHeHrne MeTaIoB B OBITY U TEXHHKE.

OKCIIEpUMEHTAIbHbIE METOJbl H3YyYEHHs BEHIECTB M UX IMPEBPAILCHUI: H3y4YeHUE
KOJUTeKIIMA «MeTalutbl U CIIaBbl», OOPa3I[OB HEMETAJUIOB, PEIICHHE SKCIEePUMEHTAIBHBIX
3aja4, HaONIOJIEHWEe W  ONHCaHWE JEMOHCTPALIMOHHBIX M JIaOOpaTOPHBIX  OIBITOB
(B3auMOJIeHiCTBME THUIPOKCHIA ATIOMUHHUS C PAacTBOpPaMH KHCIOT W INEJIOYel, KauyeCTBECHHBIC
peakuuy Ha KaTUOHBI METAJLJIOB).

Pacuérnbie 3aaun.

Pacuétbl macchl BemecTBa WM 00bEMa Ta30B IO M3BECTHOMY KOJMYECTBY BEIECTBA,
Macce WM 00bEMY OJHOTO M3 YYacCTBYIOUIMX B PEaKIUU BELIECTB, pacdy€Thl Macchl (00BEMa,
KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CIIH OJHO U3 BEUIECTB UMEET IPUMECH.

XuMHuS U )KU3Hb

Ponp xumMuun B 00ecTie4YeHIH YKOJIOTHYECKOM, SHEPTETHUECKON U MUIIEBON 0€30MacHOCTH,
pa3BuTUM MeAuIUHbL. [loHSATHE O HAay4YHBIX METOJaX TMO3HAHUS BEUIECTB U XMMHYECKUX
peaxuuii.

[IpencraBnenuss o0 OOMMX HAYYHBIX MPHUHIMIAX MPOMBIIUICHHOTO IOJTYYCHHS
BaKHEUIIINX BEIIECTB.

UenoBek B MHpE BELIECTB W MAaTEPUAIOB: BaXXHEHIIME CTPOUTEIbHBIE MAaTEpHUaJIbI,
KOHCTPYKLMOHHBIE MaTepHUaJIbl, KPaCKH, CTEKJIO, KEpaMHKa, MaTepHalibl ISl DJIEKTPOHUKH,
HAaHOMAaTepHAaJIbl, OPraHNYECKHE U MUHEPATBHBIC yI0OpEHUSI.

XUMHS U 3/10pOBbE YEJIOBEKA: MPABWJIA HMCIOJIB30BAHUS JIEKAPCTBEHHBIX IPENaparToB,
npaBuiia 6€30MMaCHOTO MCIIOIh30BaHMS MMPENapaToB OBITOBON XMMHUU B TIOBCETHEBHOM JKU3HH.



MexpeamMeTHbIE CBSI3H.

Peanuzamust MeXIpeIMETHBIX CBSI3CH MPU M3yYEHUU OOIIEH W HEOPTraHWYECKON XUMHH B
11 kiacce OCyIIECTBIIIETCS Yepe3 UCHOIb30BAHNUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSATHH,
TaK WU NOHATHH, SBISAIOIUXCA CUCTEMHBIMU I OTAEIBbHBIX NPEAMETOB €CTECTBEHHO-HAYYHOIO
LUKJIA.

OOme ecTecTBEHHO-HAy4HbIE IOHATHUA: Hay4HbI (DakT, THUIOTE3a, 3aKOH, TEOPHS,
aHanu3,  CHHTE3,  Kiaccu(ukauus,  MEepUOJMYHOCTh,  HaONIONEHHE,  SKCIEPUMEHT,
MOJIEJIMPOBAaHUE, U3MEPEHUE, SIBICHHUE.

®usnka: Marepus, dHEprus, macca, aroM, 3JEKTPOH, IPOTOH, HEUTPOH, MOH, HM30TOIl,
PaZnOAaKTUBHOCTb, MOJIEKYJa, YHEPreTUYEeCKUN YpOBEHb, BEILECTBO, TEIO, 00BEM, arperaTHoe
COCTOSIHUE BEIECTBA, (PU3NYECCKUE BEIUYMHBI U €AMHUIBI UX U3MEPEHUS, CKOPOCTb.

Bbuonorus: knerka, opraHms3M, 3KocucTeMa, Ouocepa, Makpo- M MHKPOIJIEMEHTHI,
BUTaMHHBI, 0OOMEH BELIECTB B OPraHU3ME.

["'eorpadus: MuHepasbl, TOPHbIE OPO/IbL, TTOJE3HBIE HCKOMIAEMBbIE, TOIUIUBO, PECYPCHI.

TexHonorus: XUMHYECKass  IPOMBIIIJIEHHOCTD, METaJLITypIHus, IIPOU3BOJICTBO
CTPOUTEINIBHBIX MaTEepUaNOB, CEJIBCKOXO35MICTBEHHOE IIPOU3BOJCTBO, MUIIEBAs
IPOMBIIIJICHHOCTh, (papMaleBTUYeCcKass MPOMBIIUICHHOCTb, MPOU3BOJICTBO KOCMETHUECKUX
IIPENapaToB, NMPOU3BOACTBO KOHCTPYKLIMOHHBIX MAaTE€PHANIOB, 3JIEKTPOHHAS IPOMBIIUIEHHOCTS,
HAaHOTEXHOJIOTUH.

INIAHMUPYEMBIE PE3VJIbTATBI OCBOEHM A ITPOT'PAMMBI 110 XUMUWU HA
bA30BOM YPOBHE CPEJJHEI'O OBIIEI'O ObPA30OBAHIA

JIMUHOCTHBIE PE3YJIBTATBI

®OI'OC COO ycranaBnmuBaeT TpPeOOBaHHS K pe3ylbTaTaM OCBOCHHUS OOYyYarOIIUMHUCS
nporpaMM CpeaHero oOmiero odpazoBaHUsl (JIMYHOCTHBIM, METAMPEAMETHBIM H MPEAMETHBIM).
Hay4Ho-MeToan4ecko OCHOBOW JUIsi Pa3paOOTKU IUIAHUPYEMBIX PE3YJIbTAaTOB OCBOCHUS
pOTrpaMM CPeAHEro o0IIero 00pa30BaHus SIBISETCS CUCTEMHO-ICSTEIbHOCTHBIHN MOIXO/.

B cooTBeTcTBHM C CHCTEMHO-IEATEIBHOCTHBIM IOJIXOJOM B CTPYKTYpE JHWYHOCTHBIX
pEe3yNbTaTOB OCBOCHMS TpeaMeTa «XHWMHs» Ha YpPOBHE CpEIHEro oOIero oOpa3oBaHUS
BBIJICJICHBI CJIEYIOIINE COCTABISAIOIINE:

OCO3HAaHHE OOYYAIOMIMMUCS POCCUUCKON TPaKTAaHCKOW HIACHTHYHOCTH — TOTOBHOCTH K
CaMOPA3BUTHIO, CAMOCTOSATEIBHOCTH U CaMOOIPEAEIICHHIO;

HAJIMYUE MOTUBALIUU K 00YUEHUIO;

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

TOTOBHOCTh M CIIOCOOHOCTh OOYy4arouIMxcs PyKOBOJCTBOBAaThCS B CBOEH JEATEIBHOCTH
LEHHOCTHO-CMBICJIOBBIMM ~ YCTAHOBKAMHM, MPUCYIIUMH LEIOCTHOM CHUCTEME XUMHUYECKOTO
o0Opa3zoBaHus;

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

JluyHOCTHBIE pe3yNbTaThl OCBOEHHUS MpeaMera «XHUMHs» JIOCTUTAIOTCS B E€IUHCTBE
yueOHOM M BOCHUTATENIbHON JEATETbHOCTH B COOTBETCTBUHM C€ T'yMaHHUCTHYECKUMH,
COIIMOKYJIbTYPHBIMHU, JTYXOBHO-HPAaBCTBEHHBIMH I[EHHOCTSIMU M HJ€alaMH POCCHICKOTo
rpaXAaHCKOTo O0IIecTBa, MPUHATHIMU B OOIIECTBE HOPMaMH M TMpaBWJIaMU TIOBEICHMUS,
CIIOCOOCTBYIOIIUMU TPOIIECCaM CAMOIO3HAHUS, CAMOPA3BUTHSI U HPABCTBEHHOTO CTAaHOBIICHUS
JUIHOCTH 00yYaIOIIUXCSI.

JIMYHOCTHBIE PE3yNbTaThl OCBOCHUS MpeaMeTa «XHMHs OTPaKalT CPOPMUPOBAHHOCTH
ONbITa TIO3HABATENIbHOM M NPAKTHUYECKON MEsTeNbHOCTH OO0yJarommxcs [0 peaau3aluu
MPHUHSTHIX B OOIECTBE IICHHOCTEH, B TOM YHCIIE B YaCTH:



1) rpamaaHCKOro BOCIMTAHUS:

OCO3HaHUS 00YYaIONIMMUCS CBOMX KOHCTUTYLIMOHHBIX MPaB U 00S3aHHOCTEN, YBaXKEHUS K
3aKOHY W MPABOMOPSIKY;

MPEJICTABICHUSI O COILMAIbHBIX HOpPMax M MpaBHJIaX MEXJIMYHOCTHBIX OTHOIICHUH B
KOJUICKTHBE;

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

CIIOCOOHOCTH MOHMMATh U MPUHUMATh MOTHBBI, HAMEPEHHUS, JIOTUKY U apryMEHTBI IPYTHX
MIPY aHAJIM3E Pa3INIHBIX BHJIOB yUCOHOH AESITETbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIMTAHMS:

[EHHOCTHOTO OTHOILIEHUSI K HCTOPUYECKOMY M HAay4HOMY HACIEAUI0 OTEYECTBEHHOM
XUMUHY;

YBOXECHHSI K TMPOIIECCY TBOPYECTBA B O0JACTH TEOPUU M IMPAKTUYCCKOTO MPUMEHCHHS
XUMHUH, OCO3HAHMS TOTO, YTO JOCTH)KEHUS HAayKH €CTh Pe3yibTaT JUIMTEIbHBIX HaOII0JeHU,
KPOTOTIMBBIX IKCIIEPUMEHTAILHBIX TOMCKOB, TOCTOSHHOTO TPY/a YIEHBIX U MMPAKTUKOB;

UHTEpeca M TI03HABaTEeNIbHBIX MOTHBOB B TMOJYYEHHH U TMOCIEAYIOIIEM aHaju3e
uH(OpPMAIIUU O MEePEIOBBIX JOCTHKCHUSIX COBPEMEHHOW OTEUECTBEHHOW XMMHUH,

3) 1IyXOBHO-HPABCTBEHHOI0 BOCIIMTAHUSA:

HPaBCTBEHHOT'O0 CO3HAHUS, STHUYECKOTO TOBEICHMUS;

CIIOCOOHOCTH OIICHMBAaTh CHUTYallud, CBA3aHHbIE C XHUMHUYECKUMHU SBJICHUSMHU, U
NPUHUMATH OCO3HAHHBIC PEIICHUs, OPUEHTHPYSICh HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U
LEHHOCTH;

TOTOBHOCTH OLIEHUBATh CBOE IIOBEJCHUE U IOCTYNKM CBOMX TOBApUUIEH C MMO3ULUN
HPABCTBEHHBIX U MIPABOBBIX HOPM U OCO3HAHUE MOCIEICTBUN ITUX MOCTYIKOB;

4) popMupoBaHHSA KYJIbTYPHI 310POBb:

MOHUMAaHUS IICHHOCTEH 370pOBOTO W 0€30MMacHOro oOpas3a KW3HH, HEOOXOIWMOCTH
OTBETCTBEHHOT'O OTHOIIIEHUSI K COOCTBEHHOMY (DM3HUECKOMY U TICUXUYECKOMY 3JI0POBBIO;

coOroIeHNsT TpaBWJI 0€30MacHOTO OOpaIleHusl C BEMIECTBAMH B OBITY, MOBCEIHEBHOM
JKU3HU U B TPYIOBOM JESATEIBHOCTH;

MOHMMAHUA LEHHOCTH NPaBWJI WHAMBUAYAJIBHOTO M KOJUIEKTUBHOIO 0€30MacHOro
MOBEJICHUS B CUTYaIIUAX, YTPOXKAIOMIUX 3I0POBBIO M KU3HHU JIO/ICH;

OCO3HAHHUS TOCIEJICTBUI M HENPUSATUS BPEIHBIX MPUBBIUEK (YMOTPEOIEHUS alKOroJs,
HapKOTHUKOB, KYpPEHHU);

5) TpynoBOro BocnuTaHus:

KOMMYHHUKATHBHOW KOMIIETEHTHOCTH B Y4eOHO-HCCIENOBATEIbCKONW JIESTEIBHOCTH,
0OIIECTBEHHO MOJIE3HOH, TBOPUECKOM U IPYTHX BUJAX NESATEIbHOCTH;

YCTAaHOBKH Ha AaKTUBHOE Yy4YacTHE B PEIICHUU TMPAKTUYSCKUX 3a7ad COIHAIbHOMN
HaIpaBJIECHHOCTH (B paMKaX CBOETO Kjiacca, MIKOJIbI);

MHTEpeca K MPAKTUYECKOMY H3YYCHHIO MPO(EecCHil pa3InyHOro poja, B TOM YHUCIE Ha
OCHOBE IPUMEHEHHUS MTPEIMETHBIX 3HAaHUH M0 XUMUH;

YBaXXCHHUS K TPYY, JIOISIM TPyia U pe3yiabTaTaM TPYAOBOH JAEITeIbHOCTH;

FOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHIMBUIYaTbHOM TpaeKTOpuH 0oOpa3oBaHMUs,
Oynymieit mpodeccun U peannsanuy COOCTBEHHBIX XU3HEHHBIX TJIAHOB C YU4ETOM JIMYHOCTHBIX
WHTEPECOB, CIIOCOOHOCTEH K XMMHH, HHTEPECOB U TOTPEOHOCTEH O0IIECTBa;

6) 3K0JI0TMYECKOT0 BOCTTUTAHUSA:

9KOJIOTHYECKH 1€JIECO00Pa3HOr0 OTHOIICHUS K MPUPOJIE, KaK UCTOYHUKY CYIIIECTBOBAHMUS
JKHM3HH Ha 3eMII¢;

MOHMMAaHHUA TJI00AIbHOTO XapaKTepa dKOJOTHYECKUX MpoOieM, BIUSHUS SKOHOMUYECKUX
MPOLECCOB HA COCTOSIHUE NTPUPOJAHON U COLIMATBHOM CPEBL,;

OCO3HAaHUS HEOOXOJUMOCTH HCIIOIb30BaHUS JOCTHKEHUN XUMHUH ISl PEIIEHUsI BOIIPOCOB
PaIMOHATLHOTO MPUPOAONIONB30BAHUS;



AKTUBHOI'O HENPUATHS JIEUCTBUM, NMPUHOCIIIMX BPEI OKPYXAKOIIEH NPUPOIHOU Cpene,
YMEHHMsI MPOTHO3UPOBATh HEOIArONPUATHBIE SKOJIOTHMYECKHUE IMOCIEACTBUS MPEeINPUHUMAEMbIX
JEHUCTBUN U NPEJOTBPALLATD UX;

HaJIU4Msl PA3BUTOIO HKOJOTMYECKOTO MBIIUICHHS, 3KOJOTMYECKOW KYJIbTYpbI, OIbITa
JEATEIbHOCTH  SKOJIOTUYECKOW HAIpaBICHHOCTH, YMEHHS PYKOBOJCTBOBATbCS HMH B
MO03HABATEIbHON, KOMMYHUKATUBHON U COLIMATIbHOU MPAKTUKE, CIOCOOHOCTH M YMEHUSI aKTUBHO
IPOTHBOCTOSATH MJICOJIOTHH XeMO(pOOHH;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUSA:

c(OPMHPOBAHHOCTH  MHPOBO33PEHHS, COOTBETCTBYIOILIETO COBPEMEHHOMY YpPOBHIO
Pa3BUTHS HAYKU U OOIIECTBEHHOM MPaKTUKH;

MOHWMAHUS CHENU(PUKA XUMUU Kak HAyKH, OCO3HaHHA €€ poiau B (HOPMUPOBAHHH
PalMOHATILHOTO HAYYHOTO MBIIUICHHUSI, CO3/IaHUHU 1IEIOCTHOTO MPEACTaBIEHUS 00 OKpYXKarolleM
MHUpE KaK O €IUHCTBE MPHUPOJbI M YEJIOBEKa, B MO3HAHUM MPUPOJHBIX 3aKOHOMEPHOCTEH WU
pelIeHny mpobsieM COXpaHEeHUs IPUPOJTHOTO PABHOBECHS;

yOexAEHHOCTH B 0CO0OM 3HAYMMOCTH XUMHUHU MJII COBPEMEHHOW NMBHIIM3ALNU: B €€
T'YMaHUCTUYECKON HaIPaBJICHHOCTH W BaXKHOW POJIM B CO3JaHUU HOBOM 0a3bl MaTepuaIbHOMN
KYJIBTYPBI, PEIICHHH TI00ATBHBIX MPOOJIEM YCTOHYHBOTO Pa3BUTHUS YEIIOBEYECTBA — CHIPHEBOM,
SHEPreTHYECKOM, THUIIEBOM M HKOJOTWYECKOHW O€30MacHOCTH, B Pa3BUTUU MEIUIMHBI,
0o0ecreYeHnn yCIOBHMA yCIIEITHOTO TPYAA U SKOJIOTHYECKH KOM(MOPTHOM KHU3HU KaXKIOTO WiIeHa
00111eCTBa;

€CTECTBEHHO-HAYYHOM TPaMOTHOCTH: TOHUMAHHUS CYIIHOCTH METOJOB TO3HAHUA,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaxX, CIIOCOOHOCTH HCIIOJIb30BAThH IOJIydaeMble 3HAHUS IS
aHanmu3a U OOBSCHEHMS SIBICHHI OKPYXKAIOIIETO0 MHUpa M MPOHCXOIAIMIMX B HEM H3MEHEHHH,
YMEHHUsI J1eJ1aTh 000CHOBAaHHbBIE 3aKJIIOUEHHUS HA OCHOBE HAyYHBIX ()aKTOB M MMEIOIIMXCS JAaHHBIX
C LIEJIBIO NTOJIYYEHHUS JOCTOBEPHBIX BBHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO UCTIOJIb30BaTh XMMHUUYECKHE 3HAHUSI IJISl PelieHus: MpooiieM
B PEAIbHBIX KU3HEHHBIX CUTYaLIUSIX;

MHTEpeca K MO3HAHUIO U HCCIIEOBATENbCKOM ACSITEIBHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HENPEpHIBHOMY OOpa30BaHHIO M camMO0Opa30BaHUIO, K
AKTUBHOMY TMOJYYEHHMIO HOBBIX 3HAaHMM 10 XMMHM B COOTBETCTBHUM C YKU3HEHHBIMH
MOTPEOHOCTAMU;

WHTEpecCa K OCOOCHHOCTSIM Tpylna B pPa3Iu4HbIX cdepax npodeccrnoHambHON
JESATENBHOCTH.

METAIIPEAMETHBIE PE3YJIbTATbBI

MeranpeaMeTHbIe pe3yNbTaThl OCBOCHHUS YUEOHOTro IpenMeTra «XUMHsS» Ha YpPOBHE
CpeaHero o0mero 00pa3oBaHus BKIIIOYAIOT:

3HAYUMBbIC JUIST (OPMHPOBAaHUS MHPOBO33PEHUS OOYYArOIIUXCS MEXIUCIUILTHHAPHBIC
(MeXmpenMeTHbIE) 00LIeHayYHbIe TOHATHUS, OTPAXKAIOIIHE 1IEJTOCTHOCTh HAYYHON KapTUHBI MUpa
U crienu UKy METO/IOB TIO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO,
DHEprus, SIBICHUE, MPOIECC, CUCTEMa, HAYYHBIN (DaKT, MPHUHIIUI, THIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOPHs, UCCIIIOBaHKE, HAOIIOIEHUE, U3MEPEHHUE, SKCIICPUMEHT U JIpyTHE);

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

CIOCOOHOCTh ~ OOYYAIOIIUXCS ~ HWCIOJNB30BaTh  OCBOCHHBIC  MEKIUCIHMIUTHHAPHEIE,
MHUPOBO33PEHUYECKHE 3HAHHMS W YHUBEpCAIbHbIE y4yeOHbIE ACWCTBUS B I03HABATEIBHOW H
COIMAJIBHOM MPAKTHUKE.

MertamnpeMeTHbIe pe3yNbTaThl OTPAKAIOT OBJIAZCHUE YHHUBEPCAIHHBIMH y4EOHBIMU
MI03HABATEIbHBIMH, KOMMYHHKATUBHBIMH U PETYJIATUBHBIMU JICHCTBHUSIMH.

OBiajeHNe YHHBEPCAJIbHBIMH YUeOHBIMH MO3HABATEIbHBIMH 1€ CTBUSIMU:



1) 6a3oBble JIOTUYeCKHeE TeiCTBUS:

CaMOCTOSITENIbHO (OPMYJIUPOBaTh M aKTyaJIM3UpOBaTh MpoOJieMy, BCECTOPOHHE €&
paccMaTpuBaTh;

ONpeAeNaTh LEeIN AeATEIbHOCTH, 3aJaBas MapaMmeTpbl U KPUTEPUH HX JOCTHXKEHUS,
COOTHOCHUTH PE3yIbTaThl ACSITEILHOCTU C TIOCTABJICHHBIMU IIEIISIMH;

UCIIOJIb30BaTh MPU OCBOEHUM 3HAHUM MPHUEMBI JIOTUYECKOTO MBILIUICHUS — BBIACIATH
XapaKTepHble TPU3HAKK TOHSATHH W YCTaHABIMBATh WX B3aHMMOCBS3b, HCIIOJIB30BATh
COOTBETCTBYIOIIME NOHATUS JIsl OObSICHEHUS OT/IENbHBIX (PAKTOB U SBICHUIA;

BBIOMpATh OCHOBAHUS M KPUTEPUH IS KIIACCU(PUKALIUY BEIIECTB U XMMHYECKHUX PEaKIIHii;

yYCTaHaBIMBATh MPUUUHHO-CJIEICTBEHHBIE CBSI3U MEKy U3y4aeMbIMU SIBJICHUSIMU;

CTPOUTH JIOTUYECKUE PACCYKIEHUs (MHIYKTUBHBIC, JICHYKTUBHBIC, [0 AaHAJIOTHH),
BBISIBJISITH 3aKOHOMEPHOCTH UM MPOTUBOPEUHS B pacCMaTpUBAEMBbIX SIBICHUSIX, (GOPMYIUPOBATH
BBIBOJIbI U 3aKJTFOYCHUS;

IPUMEHSTh B IPOLIECCe MO3HAHUS, UCIOJb3YEMble B XUMHH CUMBOJINYECKUE (3HAKOBBIE)
MOJIEJH, IPe00Pa30BhIBATH MOICTHHBIC IPEICTABICHUS — XUMUYECKUH 3HAK (CHMBOJ) SJIEMEHTA,
XumMuueckas (GopMmyna, ypaBHEHHE XHUMHUECKOM peakuuu — TpU pelIeHuHn 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 PEaKIUi;

dbopMynupoBaTh LENM H 3aJa4d  HMCCIEAOBAHMS, WCIOJIB30BaTh IIOCTABICHHBIC U
CaMOCTOSITENIbHO C(OPMYJINPOBAHHBIE BOIMPOCHl B KAUE€CTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
TUTsE QOPMHUPOBAHUS TUIIOTE3BI IO MPOBEPKE MPABUIIHBHOCTH BBICKA3bIBAEMBIX CYXKIICHUI;

BJIa/IETh HAaBBIKAMU CAMOCTOSITEILHOTO IUIAHUPOBAHUS M TPOBEICHUS YYEHUYECKHX
HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUsI HAOIIOAATH 32 XOJOM IpoIecca, CaMOCTOSTEILHO
IPOTHO3UPOBATh €ro pe3yibTaT, (OopMyIUpoBaTh OOOOIIEHUS U BBIBOABI OTHOCHTEIHHO
JIOCTOBEPHOCTH PE3YJIHTATOB MCCIICOBAHMSI, COCTABIATh OOOCHOBAHHBINA OTYET O MPOACIAHHON
pabore;

npuoOpeTaTh ONBIT YYCHHYECKOW MCCIIEOBATEIbCKONM U MPOEKTHOM JesTeIbHOCTH,
MPOSBISATE CHOCOOHOCTP M TOTOBHOCTH K CaMOCTOSITEIbHOMY IIOMCKY METOIOB peIleHus
MPAKTUYECKUX 337124, IPUMEHEHUIO Pa3IMYHbIX METOJOB IMO3HAHUSI.

3) pabora ¢ undgopmanmueii:

OPUEHTUPOBAThCS B PA3IUYHBIX HCTOYHUKAX wuHpopManuu (HAYYHO-TIOMYJISpHAs
JauTepaTypa XHMHYECKOrO COJAEp)KaHMs, CIpaBOYHble Tmocobus, pecypcbl HHTepHera),
AHATM3UPOBATh HH(MOPMAIIMIO PA3IUYHBIX BUIOB U (OpPM TPENCTABICHUS, KPUTHUYECKU
OLICHUBATh €€ JOCTOBEPHOCTh U HEMPOTUBOPEUUBOCTH;

dbopMynTupoBaTh 3ampoChl U MPHUMEHSTH Pa3UYHbIE METOABl MPH IMOUCKEe U OTOOpe
uH(pOopMalii, HEOOXOAUMOM /1JIs1 BBITIOJHEHUS YUeOHBIX 3a7a4 ONpeAeaEHHOrO TUIIA;

NpHOOpPETaTh OMBIT KCIOJB30BaHUS WH(OPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTUN U
Pa3IUYHBIX TOMCKOBBIX CHCTEM;

CaMOCTOSITENILHO BBIOMPATh ONTUMANBHYIO (hopMy mpencraBieHus HHGOpMAIUU (CXEMBI,
rpaduKH, TuarpaMmbl, TAOJUIIBI, PUCYHKH U IPYTHE);

UCIIONIb30BaTh HAyYHBIA SI3BIK B KaueCTBE CpEACTBAa NpuU paboTe C XUMHUYECKOM
nH(popMmaruen: MPUMEHATh MEXIpeaMEeTHbIe ((pu3nyeckue MW MaTeMaTHYeCKHe) 3HaKh U
CHUMBOJIBI, (hopMyIibl, aOOpeBUATYpbl, HOMEHKIIATYPY;

HCIIOJIb30BaTh U MPeoOpa30BbIBATH 3HAKOBO-CUMBOJIMYECKUE CPEACTBA HATIISIIHOCTH.

OBiaeHNe YHHBEPCATbHBIMH KOMMYHHUKATHBHBIMH € CTBUSIMU:

3aJaBaTh BOMPOCHI MO CYIIECTBY OOCYKJaeMOW TEMBI B XOJi¢ JUaJIOTa W/WIN TUCKYCCHH,
BBICKA3bIBaTh HUJCH, (OPMYITUPOBATH CBOM MPEAIOKEHUS OTHOCUTEIHHO BBITTOIHEHUS
MPEI0KEHHOM 3a/1auu;



BBICTYIIaTh C IPE3EHTALMENl PE3yabTaTOB IO3HABATEIbHOM AESTENBHOCTH, MOITYYEHHBIX
CaMOCTOSITEIbHO WJIM COBMECTHO CO CBEPCTHHKAMH TIPU BBIIOJHEHUHM XUMHYECKOIO
IKCIIEPUMEHTA, NPAKTUYECKON paboOThl MO HCCICAOBAHUIO CBOWCTB H3YyYaeMbIX BEIECTB,
peanuzanuy y4yeOHOro mnpoekTa U (OopMynHpoBaTh BBIBOJABI MO pe3yjibTaTaM MPOBEAEHHBIX
UCCIIEIOBaHMI ITyTEM COTTIAaCOBAHMS MO3UIIHI B X01€ 00CYXKIEHUS 1 0OMEHAa MHEHUSIMH.

OBiageHne YHHBePCAJIbHBIMH PeryJ/siTUBHBIMU /1€ CTBUAMM:

CaMOCTOSITENIBHO IIJIAHUPOBAaTh M OCYIIECTBISATH CBOIO ITO3HABATEIbHYIO IESTENBHOCTD,
ompezenss e€ HeNu U 3a/1add, KOHTPOJUPOBATh U MO Mepe HEOOXOAMMOCTH KOPPEKTUPOBATH
npeUiaraéMblii arOpUTM JIEHCTBUN TPU BBHIOJHEHUH YYEOHBIX M HMCCIEIOBATENbCKUX 3a/1ad,
BBIOMpAaTh Hanbosiee A(HEKTUBHBIN CIOCOO UX pPEIICHUs C YIETOM TMOJYYCHHUS HOBBIX 3HAHUH O
BELIECTBAX U XUMHUUYECKUX PEAKLIUAX;

OCYIIECTBIISITh CAMOKOHTPOJIb CBOEHM JIEATENbHOCTH Ha OCHOBE caMoOaHaln3a W
CaMOOLIEHKH.

INPEJIMETHBIE PE3YJIBTATbBI
10 KUIACC

[IpenmeTHbIe pe3ysbTaThl OCBOEHUS Kypca «OpraHudeckast XuMHUs» OTPaXKaroT:

c(hOpMUPOBAHHOCTh TMPEACTAaBICHUNH O XHWMHYECKOW COCTABJISIONIEH €CTECTBEHHO-
HAyYHOW KapTUHBI MHpA, POJIM XMMHUU B TO3HAHWUU SIBICHHUNW TPUPOIBLI, B (POPMUPOBAHUU
MBILUICHUSI U KYJABTYpPhl JHYHOCTH, €€ (YHKIMOHAIBHOM TI'pPaMOTHOCTH, HEOOXOJUMOW MAJis
pelIeHus] MPAaKTHUYECKUX 337ad4 W SKOJIOIMYecKH OOOCHOBAaHHOTO OTHOIIEHUS K CBOEMY
3I0POBBIO U IPUPOJHON Cpene;

BJIAQ/ICHUE CUCTEMOW XUMHUYECKMX 3HaHWM, KOTOpas BKJIKYAET: OCHOBOIIOJIAraroliye
MOHATHS (XUMUYECKUHN AJIEMEHT, aTOM, AJIEKTPOHHAsi 000JI0UKa aTOMa, MOJIEKYJia, BaJIEHTHOCTb,
AIIEKTPOOTPHULIATEIIbHOCTh, XUMHUYECKasi CBA3b, CTPYKTypHas ¢opmyna (pa3BépHyTas u
COKpaléHHasl), MOJb, MOJISIpHAs Macca, MOJSPHBIH O00BEM, YIJIEPOIAHBIA  CKeJNeT,
GyHKIIMOHATBHAS TPYMIa, paguKai, HU30MepHs, U30MEepbl, TOMOJIOTHYECKUU psif, TOMOJIOTH,
YTJIEBOJAOPOABI, KUCIOPOA U a30TCOJAEpKAIINE COCANHEHUSI, MOHOMED, MOJIMMED, CTPYKTYPHOE
3BEHO, BHICOKOMOJIEKYJISIPDHBIE COEMHEHMS); TEOPUU U 3aKOHBI (TEOPHS CTPOCHUSI OPraHUYECKUX
BemectB A. M. byrnepoBa, 3akoH COXpaHEHHS] MAacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJINYECKUH SI3bIK XMMHUHU; MHPOBO33PEHUYECKHE 3HAHMUS, JIEXKAIIUE B OCHOBE IOHUMAaHUS
MPUYUHHOCTUA M CUCTEMHOCTH XUMHUYECKHX SIBICHUN, (PAKTOJOTUYECKUE CBEJICHUS O CBOMCTBAX,
COCTaBe, MOJyYeHUH U 0€30MacCHOM MCIOIb30BAHNY BaXKHEHIINX OPraHNYECKUX BEIIECTB B OBITY
Y IPAKTUYECKOMN JEATEIBHOCTH YEIOBEKA;

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

c(OpMUPOBAHHOCTh YMEHHIl HCIOJB30BaTh XMMHUYECKYIO CHUMBOJIMKY JIJISI COCTABIICHUS
MOJICKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpaIEHHOH) (OpMYIT OPraHNYECKUX BEIIECTB
Y YpaBHEHUH XMMHYECKUX PEaKUWW, U3rOTABINBATH MOJAEIIA MOJIEKYJ OPTaHMYECKUX BELIECTB
JUISL WJUTFOCTPALUU MX XMMHUYECKOTO U IPOCTPAHCTBEHHOI'O CTPOCHMUS;

c(hOpMHUPOBAHHOCTh YMEHUI YCTaHABIMBATH MPUHAIEKHOCTh U3YUYEHHBIX OPTaHUYECKUX
BEIIECTB 110 HUX COCTaBY M CTPOGHHUIO K ONpEAeiIEHHOMY KiacCy/Tpynme CoeluHEHHH
(YyrmeBomopobl, KHCIOPOA M a30TCOAepXkalllie COENMHEHHS, BBICOKOMOJIEKYJISIPHbBIE
COCIMHEHMS), J1aBaThb MM Ha3BaHUs 1o cuctematuyeckod HomeHknatype (IUPAC), a takxxke
NPUBOJIUTH TPUBUAJIBHBIE HA3BaHUS OTAEIbHBIX OPraHUYECKHX BEIIECTB (ITWUJICH, MPOIMUIIEH,
aleTUIICH, STWICHIJIUKOJb, TIUIEPHH, (QEeHON, (OopMaibAeTHA, aleTaabIeTui, MypaBbHUHAs
KHCJIOTA, YKCYCHasl KMCIIOTa, OJIEMHOBAsl KHUCIIOTa, CTEApUHOBAsl KHUCIIOTa, TII0K03a, (PYyKTO3a,
KpaxmaJ, LeJIUTI0103a, TJIULHH);



c(OpPMUPOBAHHOCTh YMEHHSI OMPEACNATh BHUIbI XHUMHUYECKON CBS3M B OPraHUYECKUX
COCTMHECHUX (OJMHAPHBIC U KPATHEHIC),

c(OpPMUPOBAHHOCTh YMEHHS TPHUMEHSTH TOJOKEHUS TEOPUU CTPOCHUS OPTraHUYECKUX
BemectB A. M. bytiepoBa miis 0ObSICHEHHS 3aBUCHMOCTH CBOMCTB BEIIECTB OT MX COCTaBa U
CTPOEHHUSI; 3aKOH COXPAHEHUs MacChl BEILIECTB;

c(OpMUPOBAHHOCTh YMEHHI XapaKTepu30BaTh COCTaB, CTpOEHHE, (UINYECKUE U
XUMHUYECKHE CBOWCTBA TUITMYHBIX MPEICTABUTENCH PA3TUYHBIX KJIACCOB OPraHUYECKUX BEIICCTB
(MeTan, 2TaH, STWICH, TPOMWICH, areTwieH, Oyramuen-1,3, merwnOyraauen-1,3, OeHzou,
METaHOJ, dTaHOJ, THJICHTJIUKOJb, TJIMIEPHH, (EHOJ, alleTalbIeIHI, MypaBbUHAs U yKCyCHas
KHUCIIOTBI, TJIOKO3a, Kpaxmal, NeJUIioi03a, aMHHOYKCYCHas KHUCIIOTa), WJUIIOCTPUPOBATH
TeHETHUYECKYIO CBSI3b MEXKJIYy HUMU YPaBHEHUSMH COOTBETCTBYIOIIMX XMUMHUYECKUX PEaKIHid C
HCIIOJIb30BAaHUEM CTPYKTYPHBIX GOPMYIT;

c(OPMUPOBAHHOCTh YMEHHUS XapaKTepPU30BaTh HMCTOYHUKH YTIEBOIOPOIHOTO CHIPhS
(HedTh, MPUPOAHBIA Ta3, Yrojib), CHOCOOBI UX TEPEPadOTKH M MPAKTHUYECKOE MPUMEHEHUE
IPOJYKTOB NEPepadOTKH;

c(OpMHUPOBAHHOCTh YMEHUU MPOBOJUTH BBIYUCICHHSA [0 XMMHYECKUM YpaBHEHUSAM
(Macchl, 00bEMa, KONMMYECTBA HMCXOMHOTO BEIIECTBA WM MPOAYKTAa PEAKIMU IO HU3BECTHBIM
Macce, 00bEMY, KOJTMUYECTBY OJJHOTO U3 UCXOJIHBIX BEIIECTB WU MPOAYKTOB PEAKIINN);

c(hOpMHUPOBAHHOCTh YMEHHI BIa/IETh CHCTEMOU 3HAHUN 00 OCHOBHBIX METOJaX HAYYHOTO
MO3HAHUS, KCIONb3YEMbIX B XHMHUU MpPH M3YyYEHUH BEIIECTB M XUMHUYECKUX SIBICHUMN
(HaOnrofieHne, W3MEpPEHUe, OSKCICPUMEHT, MOJCIUPOBAaHKUE), WCIOIb30BaTh CUCTEMHBIE
XUMHUYECKHE 3HAHUS JIJIsl IPUHATHUS PELICHUH B KOHKPETHBIX )KM3HEHHBIX CUTYalUsIX, CBS3aHHbIX
C BEIIECTBAMU U UX MIPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHUH COONIOAAThH MPaBUJIA MOJL30BAHUS XUMHUYECKON TOCYAOU M
7a00paTOpPHBIM 000PYAOBAaHUEM, A TAK)XKE MPaBHJIa OOPAIICHHUS C BEIIECTBAMH B COOTBETCTBUH C
MHCTPYKUHUSMU MO BBITOJHEHUIO JTA00PAaTOPHBIX XUMUYECKUX OIBITOB;

c(OpPMHUPOBAHHOCTh YMEHUH TIAHUPOBATH W BBIIOJHATh XUMHYECKHN HKCIICPUMEHT
(mpeBpallleHus OpraHUYEeCKUX BEIECTB MPH HarpeBaHUU, MOJyYEHUE HTHIICHA U U3YUYEHHE €ro
CBOMCTB, KAueCTBEHHBIC pEAKIIMH OpPraHMYEeCKHX BEIIECTB, JCHATypalus OEIKOB TpHu
HarpeBaHUM, I[BETHbIE PEaKI[MU OETKOB) B COOTBETCTBUU C MPaBUJIAMU TEXHHUKH 0€30MaCHOCTU
npu OOpalleHUuu ¢ BEIIeCTBAMHU U JIA0OPATOPHBIM OOOPYIOBAHUEM, MPEICTABIATH PE3yIbTAThI
XUMHYECKOT0 SKCIepuMeHTa B (opMe 3alucu YpaBHEHHMH COOTBETCTBYIOLIMX peakUuil Hu
(dbopMyITHUpPOBaTh BEIBOJIBI HA OCHOBE ATHX PE3yIbTaTOB;

c(OpMUPOBAHHOCTh YMEHHUI KPUTHUYECKH aHaJIM3UPOBATh XHMMHUYECKYI0 HH(OpMaluio,
MOJTy4aeMyI0 M3 Pa3HBIX HCTOYHHUKOB (CPENICTBA MaccoBOU nH(popMmaiuu, IHTepHET U Apyrux);

c(hOpMUPOBAHHOCTh YMEHHUU COOJIIOMATh TMpaBUiia JKOJOTHYECKH IEIeCO00pa3HOTo
MOBECHUS B OBITY M TPYAOBOHM NEATEIHHOCTH B IEISIX COXPAHEHHsI CBOETO 3/I0POBbS U
OKpY>Karollel MpUPOHON Cpebl, OCO3HABATh OMACHOCTh BO3JEHCTBHUSI HA KWBBIE OPraHU3MBI
OmpeAeNEHHBIX OPTraHMYECKUX BEIIECTB, MOHMMas cMbica mokazatens [IJIK, moscHsaTe Ha
npuMepax crocoObl YMEHBIICHUS U MPEJOTBPAIICHUS] UX BPEIHOrO BO3JIEHCTBUS Ha OpraHU3M
YeIIOBEKa;

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

JUISL  CIIENBbIX W CIIA0OBUAIIMX OOYJarONIUXCs: YMEHHE WCIONIb30BaTh pelibedHO-
TOUYCUHYIO cucTeMy oO0o3HadeHuit JI. bpaiins muis 3anucu XuMu4yeckux GopmyIL.

11 KUIIACC

[IpenmetHbie pe3yabTaThl OCBOeHHs Kypca «OOmas W HeopraHuyecKash XUMUs
OTPAXKAIOT:



c(OPMUPOBAHHOCTh TPEIACTABICHUN: O XUMHYECKOW COCTABIISIFOIICH €CTeCTBEHHO-
HAayYyHOW KapTHUHBI MHpa, POJM XHMMHUU B TO3HAHUU SIBICHUW NOPUPOIBI, B (POPMUPOBAHUU
MBIIUICHUSI U KYJIbTYpBl JIMYHOCTH, €€ (PYHKIMOHAIBHOM TPaMOTHOCTH, HEOOXOIUMOH JUis
pelIeHHs MPaKTUYEeCKHX 3aJad U DSKOJOTMYeCKH OOOCHOBAaHHOTO OTHOUIEHHS K CBOEMY
3I0POBBIO U IIPUPOJHOM CpeneE;

BJIQJICHUE CHUCTEMOM XWMHYECKMX 3HAaHHUW, KOTOpas BKJIIOYAET: OCHOBOMOJIArarolue
HNOHATHUS (XMMUYECKUN 3JIEMEHT, aTOM, U30TOIl, S-, p-, d- AIEKTpOHHBIE OPOUTAIN aTOMOB, HOH,
MOJIEKYJIa, MOJIb, MOJSIPHBII O00BEM, BAJIEHTHOCTb, JJIEKTPOOTPHUIATEIBLHOCTh, CTENEHb
OKHUCIJIEHHS, XUMHMYECKas CBs3b (KOBaJCHTHAas, WOHHAs, METa/NINYecKas, BOJOPOAHAA),
KpUCTAJUIMYECKasl  pel€TKa, THUIBl XWMHYECKUX  pEaKlMil, pacTBOp, AJIEKTPOJIUTHI,
HERJIEKTPOJIUTHI, 3JIEKTPOJIUTUYECKAs TUCCOLMALUSA, OKUCIUTEIb, BOCCTAHOBUTEND, CKOpPOCTb
XUMHYECKONW  peakIuh, XUMHYECKOE pPaBHOBECHE); TEOpHUM U  3aKOHBl  (Teopus
NIEKTPOJIUTUYECKON Jauccouuanuu, nepuogudeckuid 3akoH JI. M. Menneneesa, 3akoH
COXpPAHEHHsI MacChl BEUIECTB, 3aKOH COXPAHEHWS W NPEBPALICHUS 3HEPTUU MPU XUMHUYECKHX
peakuusax), 3aKOHOMEPHOCTH, CHUMBOJMYECKUI S3bIK XUMHHM, MHPOBO33PEHUECKHE 3HAHMS,
JeXallue B OCHOBE ITIOHMMAaHHs IPUYMHHOCTH M CHCTEMHOCTH XHMMHYECKUX SBJICHHH,
(aKTOJIOTHUECKUE CBEICHHS O CBOMCTBAX, COCTaBe, MOJYYEHUH M 0€301aCHOM HCIOJIb30BAaHUU
BaXHEHIIINX HEOPraHUYECKUX BEUIECTB B OBITY M MPAKTUYECKOI 1eATEIbHOCTH YEI0BEKa;

c(OPMHPOBAHHOCTh YMEHUI BBISABIATH XapaKTEPHbIC MMPU3HAKHU MOHITUH, yCTaHABINBATh
UX B3aMMOCBA3b, HUCIIOJIb30BATh COOTBETCTBYIOIIME MOHATUS MPU ONMMCAHUM HEOPraHUYECKHX
BEILECTB U UX IIPEBPALLECHU;

c(OpMUPOBAHHOCTh YMEHHIl HCHOJB30BaTh XMMHUYECKYIO CHUMBOJIMKY JIJISI COCTABIICHUS
¢dopMy1 BeIIeCTB M ypaBHEHMH XHMHUYECKHUX PEAKIMHA, CHUCTEMAaTUUYECKYyI0 HOMEHKIIATYpy
(IUPAC) u TpuBHManbHbIC Ha3BaHHUS OTACIBHBIX HEOPraHWUYECKHX BEIIECTB (yrapHbI Tas,
YIJIEKUCHIBIA Ta3, aMMUaK, TaméHas U3BECTb, HETall€Has W3BECTb, NIUTHEBAs COJA, NMHUPUT U
Apyrue);

c(OPMHPOBAHHOCTb YMEHUH ONPEEIATh BAICHTHOCTD U CTETIEHb OKHCICHUS XMMHYECKHX
3JIEMEHTOB B COEIMHEHUSX Pa3IMYHOrO COCTaBa, BUJl XMMHUECKOM CBSI3M (KOBaJCHTHAsI, HOHHAs,
METAJIJINYECKasl, BOJOPOAHAs) B COCAUHEHMSX, TUIl KPUCTAUNIMYECKOW PEMIETKHM KOHKPETHOIO
BellecTBa (aTOMHas, MOJEKYJspHas, MOHHAs, METaJUIMYecKas), XapakTep Cpelabl B BOJHBIX
pacTBOpax HEOPraHMYECKUX COCIUHEHU;

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

c(OPMHPOBAHHOCTh YMEHHH pPAaCKpBIBaTh CMBICT Mepuoandeckoro 3akona J[. W.
MenneneeBa W JEMOHCTPUPOBAaTH €r0  CHUCTEMATHU3UPYIOLIYIO, OOBSCHUTEIBbHYIO U
IPOTHOCTUYECKYIO (PYHKILIUY;

c(OpMUPOBAHHOCTh ~YMEHHMIl  XapaKTepu30BaTh d3JEKTPOHHOE CTPOCHHE aTOMOB
XUMHUUYECKHX 1eMeHTOB 1—4 nepuonos [lepuonuueckoii cucTeMbl XUMHUECKUX 3i1eMeHTOoB /], U.
MenneneeBa, HCHOIb3YyS MOHATHS «S-, P-, d-DJIIEKTPOHHBIE OpPOHUTANN», «IHEPreTUUYECKUE
YPOBHM», OOBSACHATH 3aKOHOMEPHOCTH HM3MEHEHHUS CBOWCTB XHMHYECKHUX 3JEMEHTOB M HX
COEMHEHUH MO mepruoaaM u rpynnaMm [lepuoauyueckoil cucTeMbl XUMUYECKHUX AeMeHToB [, U.
Menneneena;

c(hOpMUPOBAHHOCTh YMEHHUM XapakTepU30BaTh (OMHUCHIBaTh) OOIIME XUMHYECKHE
CBOMCTBAa HEOPraHWYECKUX BELIECTB pa3JIMYHBIX KJIACCOB, IOATBEPXAATH CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEXKJAYy HEOPraHWYEeCKMMH BEIIeCTBAMU C IIOMOIIBIO ypaBHEHMIA
COOTBETCTBYIOIIUX XUMUYECKUX PEAKLU;

c(OpMUPOBAHHOCTh YMEHUS KJIACCU(PUIMPOBATH XUMHUYECKHE PEaKUUU MO0 PA3IUYHBIM
OpU3HakKaM (YUCIy W COCTaBy pEarupyrolx BeIIECTB, TEIUIOBOMY 3((deKTy peaxiuH,
M3MEHEHUIO CTENEHEH OKHUCICHHS 3JIEMEHTOB, 00PaTUMOCTH peaKkli, YIaCTHIO KaTaln3aTopa);



c(OpPMUPOBAHHOCTh YMEHUH COCTABIIATH YPaBHEHUS PEAKIUN Pa3IMYHBIX TUIOB, MOJIHBIC
U COKpallEHHbIE YpPaBHEHUS peaklUii MOHHOrO OOMEHA, YUYHUThIBasl YCIOBUS, IPU KOTOPHIX 3TU
peakuuu UAYT 10 KOHIIA,

c(OpMHUPOBAHHOCT YMEHUN MPOBOAMTH PEAKIUHU, MOATBEP)KIAIONINE KaueCTBEHHBIN
COCTaB pa3UYHBIX HEOPTaHUYECKUX BEIIECTB, pPACMO3HABATh OMNBITHBIM TYTEM HOHBI,
MPUCYTCTBYIOIIME B BOJHBIX PACTBOPaX HEOPIraHUYECKUX BEILECTB;

c(OpPMHUPOBAHHOCTh YMEHUU PACKPBIBATH CYITHOCTh OKUCIUTEIHHO-BOCCTAHOBUTEIHHBIX
peakuuii ToCpeICTBOM COCTaBJICHHS 3JIEKTPOHHOr0 OagaHca ITUX PeaKIuii;

c(OPMHPOBAHHOCTh YMEHHUH OOBSICHATH 3aBUCUMOCTb CKOPOCTH XMMHUYECKON PEaKIMH OT
pa3IUYHBIX (AKTOPOB; XapaKTep CMELIEHUS XMMHUYECKOTO DPABHOBECHS B 3aBUCUMOCTH OT
BHeIHero Bozneiicteus (mpunuun Jle Hlarense);

c(OpMUPOBAHHOCTh YMEHHM XapaKTepu30BaTh XHUMHUYECKHE IIPOLECCHI, JIeKallhue B
OCHOBE IIPOMBIIIIJICHHOTO MOJYYeHUSI CEPHON KHUCIOTHI, aMMHaKa, a Takke cHopMHpOBAaHHOCTH
IpesCcTaBiIeHU 00 OOIMMX HAyYHBIX MPHUHIMIIAX U IKOJOTUYECKUX MpoOjIeMax XUMHYECKOIOo
IIPOU3BO/ICTBA;

c(OpMUPOBAHHOCTh YMEHUW MPOBOAUTH BBIYMCIEHUS C UCIOJIb30BAaHUEM IOHSTHUS
«MaccoBasi 0N BEIIECTBA B PACTBOpPE», OOBEMHBIX OTHOIICHUH Ta30B MPU XUMHYECKHX
peakuusax, Macchl BellecTBa WM 00bEMa ra3zoB MO U3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce
Wi 00bEMY OJTHOTO M3 YYaCTBYIOIIMX B PEAKIMH BEIIECTB, TEIUIOBOrO 3(PQeKTa peakuuu Ha
OCHOBE 3aKOHOB COXPAaHEHHSI MacChl BEIIECTB, PEBPALICHUS U COXPAHEHUS SHEPTUU;

c(OpPMHPOBAHHOCTh YMEHHMI COOJIOAATH MpaBHUiia MOJIb30BAHUS XUMHUYECKOW MOCYA0H U
1ab0paTOPHBIM 000PYIOBAaHKEM, a TAK)KE MPaBHUJIa OOPAIICHUS C BEIIECTBAMH B COOTBETCTBUU C
WHCTPYKIUSMU TIO BBITTOJHEHUIO JTA00PATOPHBIX XUMHUYECKUX OIMBITOB;

c(OpMHUPOBAHHOCTh YMEHUHN IUJIAHUPOBATH U BBIIOJHATh XUMHUYECKUHA HKCIEPUMEHT
(pa3nokeHue TepoKCcHIa BOJOPOAAa B MPHCYTCTBUM KaTallM3aTopa, OINpEAETICHUE Cpeiabl
pPacTBOPOB BEILECTB C MOMOIIBI0 YHUBEPCATHLHOTO WHIMKATOPA, BIUSHUE PA3IUYHBIX (PAKTOPOB
HAa CKOPOCTh XHMHYECKOW PEaKIMH, peaklud HOHHOrO OOMEHa, KAa4eCTBEHHBIC pPEaKInHu Ha
cynb(ar-, kKapOoHaT- U XJIOPUI-aHUOHBI, HA KATHOH aMMOHMUS, pPellIeHHEe 3KCIepUMEHTAIbHbIX
3amady mo temaM «Mertamiel»y U «HemeTamnel») B COOTBETCTBHH C MpaBWJIAMU TEXHUKH
0e30macHOCTH TIPH OOpaIICHUH C BEIIECTBAMH U J1a00paTOPHBIM 000pYyI0BaHUEM, MPEICTABIIATh
pe3yNbTaThl XMMHUYECKOTO JKCIEPUMEHTa B (opMe 3amucu YpaBHEHUN COOTBETCTBYIOIINX
peakuuii 1 GopMyIUPOBATH BBIBOJIBI HA OCHOBE 3THX PE3YyJIbTAaTOB;

c(OpPMUPOBAHHOCTh YMEHHUI KPUTHYECKH aHAIM3UPOBATh XMMHUYECKYH HH(OpMaIHIo,
MOJIyYaeMyI0 M3 pa3HbIX HCTOYHUKOB (CpeAcTBa MacCOBOM KOMMYHMKanuu, MHTepHEeT u
JPYTHX);

c(hOpMUPOBAHHOCTh YMEHUU COOJIIOJATh TMpaBUiia JKOJOTHYECKH IIEIecCO00pa3HOTo
NOBEJICHUS B OBITY M TPYJOBOH JEATENBHOCTH B LEJISAX COXPAaHEHHS CBOETO 3JI0POBbS U
OKpY’Karollel MpUPOHON Cpebl, OCO3HABATh OMACHOCTh BO3JEHCTBHUSI HA KWBBIE OPraHU3MBI
onpeAenEéHHBIX BEIIECTB, TOHUMAasi cMbICT mokasarens [1JIK, moscHATh Ha mpuMepax CIocoObI
YMEHbILIEHUS U TPEJOTBPAIICHUS X BPETHOTO BO3/ICHCTBUS HA OPTaHU3M YeJIOBEKa;

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

JUISE  CIICTIBIX W CA0OBUASIIMX OOydYaloImUXCs: YMEHHE WCIOIb30BaTh pelibedHO-
TOYEUHYIO cucTeMy o0o3HaueHuit JI. bpaitns s 3anucu XumMudeckux Gopmyi.



TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC
KouunyecTBOo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3geqioB M TeM (uu¢posBbie)
Ne n/m
NPOrpamMmbl Bcero Koﬁﬂ TPOJABHEIE HpﬁaanqecKne o0pa3oBaTejibHbIE
padoThI padoThI pecypesi
Pasznea 1. TeopeTuyeckue 0CHOBbI OPraHUYECKOM XUMUM
[Ipenmer oprannyeckod xumuu. Teopus
1.1 CTPOEHMSI OpPraHMYECKHX COeAUHEHMH A. 3
M. bytneposa
Hroro no pazgeny 3
Pa3nen 2. YraeBoaopoabl
2.1 [IpenenbHble yIIeBOAOPOABI — AJIKaHbI 2
29 HenpenenbHble yrieBOAOPOIbL: AIKEHBI, 6 1
) aJIKaTMCHBI, aJTKUHEI
2.3 ApomaTnyecKkue yrieBogopoibl 2
24 [IpupoiHblE HCTOYHUKH YTIIE€BOJAOPOJIOB U 3 1
' WX TiepepadoTKa
Uroro no pazgeny 13
Pa3nen 3. Kuciiopoacoaep:xainiue oprannyecKue coeTUHEeHN s
3.1 Crnuptsl. @eHon 3
39 AJpaeruasl. KapOoHOBBIE ~ KHCIOTHI. 7 1
) Cnoxxabie 3(hUpbI
3.3 VYrieBoanl 3 1
Hroro no pazneny 13
Pa3nes 4. A3oTcoaepskaniue opraHi4ecKue coeJUHEeHHUs
4.1 AMHHBI. AMUHOKHCIIOTBL. benku 3




Uroro no pazgeny

Pa3nen S. BeicokoMoOJIeKy I pHBIE COCAUHEHNUSA

5.1 ‘ ITnactmaccel. Kayuyku. Bonokna 2 ‘
Hroro no pazneny 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME = 34 2 2
11 KIIACC
KoJsaunyecTBO 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM (undpossbie)
Ne o/t ——— Beero KOﬁl—[TpOJIbHLIe HpﬁaKanecxne 06pPa3oBaTEIbHbIE
padoThI padoThI pecypebi
Pasznea 1. TeopeTnueckue 0CHOBbI XUMUM
Crpoenne aroMoB. [lepuognyeckuii 3akoH
1.1 u llepuoamueckass cucreMa XMUMHYECKUX 3
anemenToB JI. 1. Menaeneena
12 Crpoenue  BemecTtBa.  MHorooOpasue 4
) BEILIECTB
1.3 XUMHYECKUE PEAKLIUU 6 1 1
Uroro no pazgeny 13
Pa3znen 2. Heoprannueckasi XumMmusi
2.1 Meraibl 6 1
2.2 Hewmeramisl 9 1 1
23 CBsi3b HEOPraHMYECKUX M OPraHMYECKHUX 5
) BEIIECTB
Uroro no pazgeny 17
Paznen 3. Xumus u )Ku3Hb
3.1 XuMus U 5KU3Hb 4




Uroro no pazgeny 4
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 3
HNOYPOYHOE INTAHUPOBAHUE
10 KJIACC
KouaunyecTBO 4acoB JIeKTPOHHbIE
Ne uugpossie
/i Tema ypoka Beero Ko;[Tpo.anLIe HpﬁaKT“quK"e o0pasoBaTebHbIC
padoThI padoTshI pecypebi

IIpeqmer  opraHu4eckod  Xumuu, €€
BO3HHUKHOBEHUE, Pa3BUTHE U 3HAYCHHE

Teopus CTPOEHUs OpPraHUYEeCcKuX
coenquHeHuil A. M. byriepoBa, €€ OCHOBHbIE
HOJIOKECHHUS

[IpencraBnenue 0 KJ1acCUpUKaLnu
opraHuMyeckux BemecTB. HomeHnkiarypa 1
(cucremaTudeckas) u TPUBHUAIILHBIE
Ha3BaHUA OPraHUYCCKUX BCIICCTB

AJKaHbI: COCTaB u CTPOCHHUE, |
TOMOJIOTHUECKUH Psifl

Mertan u 3TaH — MPOCTEUIIINE

MPpEACTAaBUTCIIN AJIKAHOB

AJIKEHBI: COCTaB M CTPOCHUE, CBOMCTBA

OTWIeH W MNOpONWIeH — MPOCTEeUIIne 1
IIPEJICTABUTENIN AKEHOB
[Ipaktuyeckass padora Ne 1. «llomydyenue

OTUJICHA U U3YYCHHUC €TI0 CBOMCTB»

AJKaIueHsl. byranuen-1,3 U
mMeTunoyraauen-1,3. ITonyuenue
CHUHTETUYECKOT0 Kay4dyKa 1 pe3uHbI




AJIKUHBI: COCTaB M OCOOEHHOCTU CTPOEHUS,

10 FOMOJIOTMUECKUH  psAn.  AuneruneH  —
MPOCTEUIIINI MPEICTABUTEIb ATIKHHOB

1 Bpluucnenuss mo ypaBHEHUIO XUMHUYECKOMN
peakuuu

12 Apenbl: OeH3on u Tomyosl. TOKCHYHOCTBH
apeHOoB

13 ['eneTnueckas CBA3b YTJIEBOJOPOAOB,
IPUHAUIEKANINX K Pa3IMYHbIM KJ1accaM
IIpuponHble HMCTOYHUKH  YIIIEBOLOPOMAOB:

14 MIPUPOIHBIN Ta3 ¥ MOMYTHBIE HE()TSIHBIC Ta3bl,
He(Th U MPOIYKTHI €€ IepepadoTKU
[IpupoaHble HUCTOYHUKH  YIIEBOJOPOMAOB:

15 NPUPOHBII ra3 U MONMyTHbIE HEPTSIHbIE ra3bl,
He(Th M MPOAYKTHI €€ epepadOTKH

16 KoHTtponbHas pabora o paszzneny
«YTIIeBOIOPOABD)

17 [IpenenbHble OJIHOATOMHBIE CIUPTBHIL:
METaHOJI U 3TaHos. BomopoaHas cBA3b

18 MHOroaroMHbI€ CIHUPTHI: ITUJICHIJIUKOIb M
TJIUIEPUH

19 ®denox: CTPOCHHE MOJIEKYIIbL, ¢dusnyeckue u
XUMUYECKHE CBOWCTBA, IPUMEHEHHE

20 Anpreruasl: popManbaeru 1 aneTaibIeru.
AneroH

71 OOHOOCHOBHBIE TpefeNbHble KapOOHOBbBIE
KHUCJIOTHI: MypaBbUHAasl U YKCYCHasI

2 IIpakTrueckas pai60Ta Ne 2. «CsoiicTBa
pacTBOpa YKCYCHOW KHCIIOTBI»

23 CreaprHOBass M OJIEMHOBAash KHUCJOTHI, Kak
IPEJCTaBUTENN BBICIINX KAPOOHOBBIX KUCIOT

24 Mpbila Kak COJIM  BBICHIMX KapOOHOBBIX




KHCJIOT, UX MOIOIIIEe NSHCTBHE

CnoxHubple  >Qupbl  Kak  MPOU3BOAHbBIC

25 KapOOHOBBIX KHCJIOT. [MApONIM3 CIOXHBIX & |
a¢hupoB

2% Kupsr: TUAPOIIU3, NMpAMEHEHHe,
Ouosornyeckas poib KHPOB
YrieBoas: COCTaB, KIIacCU(pUKAIHI.

27 Baxueiinme MIPECTaBUTEIH: TJIFOKO03a, 1
¢dpykTO3a, caxaposa

73 Kpaxman u memmono3a Kak MPUPOTHBIC 1
MOJIUMEPBI
KonTtponbHas pabora o pazzaeny

29 «Kucnopoaconepxaine OpraHn4ecKue 1
COCTUHEHUS

30 AMUHBI: METHJIAMUH U aHWJIUNH 1
AMUHOKHUCTOTBI KaK amM(pOoTepHbIC

31 OpraHNYEeCKHUe COCIUHCHMS, 1504 1
onosiornueckoe 3Hauenue. Ilermruanl

30 benku KakK NIPUPOIHBIE 1
BBICOKOMOJIEKYJISIPHBIE COEIMHEHUS

33 OcHoBHbIE MOHSTHS o oxmmmm
BBICOKOMOJICKYJISIPHBIX COSTMHEHUN
OcHoBHbIE METOJIbI CUHTE3a

34 BBICOKOMOJIEKYJIIPHBIX COCIMHEHU. 1
[TnacTMacchl, KaydykH, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME = 34




11 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBO 4acoB

KonTposabHbie

Bcero
padoTsbI

IIpakTHyeckue
padoThI

DJIEKTPOHHBIE
uudgposbie
o0pa3oBaTte/ibHbIE

pecypchl

XUMUYECKUH 3JIEMEHT. ATOM. OIJEKTpOHHAas
KOH(UTyparmus aToMOB

[lepuonuueckuii 3akoH u Ilepuoanueckas
cucTeMa XHUMHYecKux »syemeHToB J[. .
MengeneeBa, HX CBsI3b C COBPEMEHHOM
TEOpPUEH CTPOEHHUS aTOMOB

3aKOHOMEPHOCTHU U3MEHEHUS CBOICTB
XUMHUYECKHUX 3JIEMEHTOB M MX COCIUHEHUH IO
rpymniam 51 [IEPHOIaM. 3HaueHue
NEePUOANYECKOrO0  3aKOHa U CHCTEMBI
xumuueckux snemeHtoB J[.MI. MeHnneneeBa B
Pa3BUTHU HAYKU

Ctpoenue BemiecTBa. XUMHUYECKas CBA3b, €€
BH/JIbI; MEXaHU3MBI OOpa30BaHMsI KOBAJICHTHOU
cBs13u. BopopoaHas cBsizb

BaneHTHOCTS. DNEeKTPOOTPULIATENILHOCTD.
CreneHn OKUCJICHHUS. BemectBa
MOJIeKyJIHpHOFO 148 HGMOHeKyJ'DIpHOFO
CTPOCHUS

[TonsiTne 0 gucnepcHbIX cucteMax. McTuHHbIe
U KOJUIOWJHBIE pacTBOpBL. MaccoBas J0Jis
BEIIIECTBA B PACTBOPE

Knaccudukanus u HOMEHKJIaTypa
HEOPraHWYECKUX coeauHeHui. ['eHeTnueckas
CBA3b HEOPraHMYECKUX BEILECTB, Pa3IMYHBIX
KJIaCCOB

Knaccubukanuss XUMHUYECKHX pEakIii B




HEOPraHWYECKOM U OPraHMYeCKOW XUMHH.
3aKOH COXpAHEHMsI MAacChl BEILECTB; 3aKOH
COXpaHEHMsS] M TPEBpallleHUs SHEPruu MpU
XUMHUYCCKUX PCAKIUAX

Ckopoctp peakuuu. OOpaTHMble peakLUu.
XUMHUYECKOE pAaBHOBECHUE

10

[Ipaktuueckass pabora Ne 1. «Brnusaue
Ppa3IUYHbIX ¢daxTopoB Ha CKOPOCTh
XUMHYECKON PEaKIUm)

11

DnekTponuTudeckas guccouuanus. [loustue o
BoJopoaHOM mokasarene (pH) pacTtBopa.
Peakniun  monHoro  obmena.  ['mmponus
OpI‘aHI/I‘IeCKI/IX 148 HGOpI‘aHI/I‘-IeCKI/IX BCIICCTB

12

OKHCIIMTEIFHO-BOCCTAHOBHUTEIIbHEIE pCaKkuu.
[TonsiTue 00 dJEKTpodM3€ PpACIIaBOB H
pacTBOPOB COJIEH

13

KonrtponpHast pabora o pazzuerny
«TeOpeTI/I‘IeCKHe OCHOBBI XUMHU»

14

Merambl, ux nonoxenue B Ilepuoanueckoit
CHUCTEME XHMHYECKHX ayemenToB J[. 1.
MenneneeBa ©M  OCOOCHHOCTH  CTPOCHHS
atomoB. OOmme  ¢u3nUecKue CBOHCTBA
METaJUIOB

15

CnnaBel MeTaIoB. DNEKTPOXUMHUECKUN Psift
HanpsHKeHUH METAJLIIOB

16

XUMHYEeCKHE CBOMCTBA BAXKHEHUIITNX METAJIJIOB
(marpwuid, KaJIui, KaJbIUH, Mar"um,
ATIOMUHHN ) U UX COCTMHCHUM

17

XUMUYECKUE CBOWCTBA Xpoma, MEAu U HX
COCTUHEHUU

18

Xumudeckrue CBOMCTBA IIMHKA, JKejle3a M HX
COCTUHEHUU




19

[Ipaktnueckass pabora Ne 2. "Pemenwue
SKCHEPUMEHTAIBHBIX ~ 3aJady 1[0  TEeMe
«Metamibi»"

20

Hewmeramibl, ux nonoxenue B [lepuoanyeckoit
CUCTEME XHUMHYECKUX »syiemeHToB J[. .
MeHneneeBa 1 0COOEHHOCTH CTPOEHHUS aTOMOB

21

®dusznueckue CBOMCTBA HEMETAJJIOB.
AmnoTponusi  HeMeTalIOB  (HAa  mpuUMeEpe
KHCJIOPOJIa, cepbl, hocdopa u yrieposa)

22

XUMHUYECKUE CBOMCTBA TAJIOTEHOB, CEPbl U MX
COEMHECHUI

23

XUMHUECKUE CBOKMCTBa azoTa, ¢ocodpa M HUX
COECTMHEHNN

24

XHUMHUYECKUE CBOMCTBA yriepoja, KpEMHHUS U
HUX COEOUHEHUN

25

[IpruMeHeHne BaKHEHMIIMX HEMETAVIOB U HMX
COE€IUHEHUI

26

O0o0menre W cuUcCTEMATH3Alldsg 3HAHUH II0
teMe  «Hemeramnei»y.  BeramciaeHums 1o
ypaBHeHI/IHM XUMHNUYCCKUX peaKHI/Iﬁ nu
TEPMOXUMHYECKUE PACUETHI

27

[Ipaktuueckass pabora Ne 3. «Pemenue
OKCIICPUMCHTAJIbHBIX 3aa4 1o TEME
"Hemeramnsl"»

28

KoHnTtposbHast pabora mo temam «MeTaibl» U
«Hewmeramabny

29

Heopl"aHI/ILIeCKI/Ie N OPraHu4YCCKHUEC KHCIIOTHI.
HeOpI‘aHI/I‘IeCKI/Ie U OPraHUYCCKHUEC OCHOBAHUSA

30

AmdorepHbie HEOpraHUYECKUE u
OpraHM4yecKkue coenuHeHus. [ eHeTmyeckas
CBSI3b HEOPTaHUYECKUX U  OPTaHUYECKHUX
BEIIECTB




Ponp xumun B 0o0ecnieUYeHUH 3KOJOTMYECKOM,

31 SHEPreTUYeCKOH M THIINEBON 0e30macHOCTH, 1
Pa3BUTHU MEIUIMHBI
[IpencraBnenus 00 o0mmx Hay4HBIX

32 IOPUHLMIAX ~ [POMBIIUIEHHOIO  MOdydyeHus |
BaXHEHIIINX BEIIECTB

33 YenoBek B MUpE BEMIECTB U MaTEPUAIOB 1

34 XUMUS U 300pOBbE YEIOBEKA 1

OBIIEE KOJIMYECTBO HACOB I10 [TPOTPAMME = 34




YYEBHO-METONYECKOE OBECIIEYEHHUE OBPA30OBATEJIBHOI'O
ITPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JI1 YHEHUKA

METOAUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

OUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbl H PECYPCbl CETH
NHTEPHET
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