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IMNOACHUTEJIBHASA 3AIINCKA

[lporpamma 1O XUMUM Ha YpOBHE CcpeAaHero oomero o0Opa3oBaHus
pazpabotaHa Ha ocHOBe DenepanbHOro 3akoHa oT 29.12.2012 Ne 273-d3 «O6
oOpazoBanuu B Poccuiickoit denepanuny, TpeboBaHUl K pe3yJbTaraM OCBOCHHUS
dbenepanbHOl 00pa3oBaTEIbHONW MPOTpaMMbl CPEIHEr0 OO0IIero o00pa3oBaHUS
(®OIT  COO), npencraBaeHHbix B dDenepabHOM  TOCYJapCTBEHHOM
obpazoBatenbHOM cTtangapre COO, ¢ yuérom Konneniuu npenogaBausi yaeoOHOTO
npenMera «XuMus» B 00pazoBaTeIbHBIX opranusamnusx Poccuiickoit deneparum,
peau3yonIMX OCHOBHbBIE 00pa30BaTebHbIe MPOrpaMMbl, U OCHOBHBIX MOJIOXKEHUI
«Crtparerun pa3zsutus BocnuTanus B Poccuiickoit ®enepanun Ha nepuoa a0 2025
roga» (Pacnopsiokenue IpaButenscrBa PO ot 29.05. 2015 Ne 996 - p.).

OCHOBY TNOJXOJIOB K Pa3pabOTKE MPOrpaMMbl MO XUMHUHU, K OINpPEAETICHUIO
oOuielt crpaTerud 00y4eHusl, BOCIUTAHUS U Pa3BUTHS 00 y4aroUIuXxcsl CpeCTBaMu
yueOHoro npeamera «Xumusi» aia 10—11 kinaccoB Ha 0a30BOM ypOBHE COCTaBUIIU
koHuentyanbubie noynoxkenuss ®I'OC COO o B3auMOOOYCIOBIEHHOCTH LEJIEH,
CoJIepKaHusl, PE3yJIbTATOB OOydeHUS U TpPeOOBaHUM K YPOBHIO MOATOTOBKHU
BBIITYCKHUKOB.

XUMHYECKOE oOpazoBaHue, MOJIy4aeMoe BBIIYCKHUKAMHU
00111e00pa30BaTEeIbHON  OpraHu3alliM, SBISETCS HEOThEMJIEMOM YacThl0 HUX
oOpa3zoBaHHOCTH. OHO CIYXUT 3aBEpIIAlONIMM 3TallOM pealu3aluyd  Ha
COOTBETCTBYIOLIEM €My O0a30BOM YpOBHE KJIIOUEBBIX LEHHOCTEH, MPHUCYLIUX
LEJIOCTHOM CHUCTEME XHMMHYECKOTO O0pa30oBaHUsA. IOTHU IEHHOCTH KacaroTcCs
MO3HAHUS 3aKOHOB MPUPOAbI, GOPMHUPOBAHUS MUPOBO33PEHUS U OOLIEH KYIbTYpHI
YeJI0BEKa, a TAK)KE IKOJOTMYECKH 0OOCHOBAHHOTO OTHOUIEHUS K CBOEMY 3/10POBbIO
U npupojHoil cpene. Peanusyercs xumudeckoe oOpa3zoBaHue OOydaroIIMXCS Ha
YPOBHE CpeHEro o011ero 00pa3oBaHus CpeCTBAMH YUE€OHOTO MpeaMeTa « XuMUs»,
COJIEp’)KaHHe M TMOCTPOEHHE KOTOPOrO OIpPENENIeHbl B MpOrpaMMe MO XHUMHUHU C
yu4€ToM crneuu(UKd HayKu XHMHUU, €€ 3HAYeHUd B NO3HAHUU NPHUPOJBI U B
MaTepUaIbHOMN KU3HU OOLIECTBA, a TAKXKE C YUYETOM OOILIUX LeJIed U NPUHIIMIIOB,
XapaKTepU3YIOIINX COBPEMEHHOE COCTOSHHE CHCTEMBbl CpPEIHEro OOIIero
oOpazoBanus B Poccuiickoit denepanumn.

XUMHSI KaK 3JIEMEHT CHCTEMbI €CTECTBEHHBIX HAayK UIPAeT 0CcoOYyI poJib B
COBPEMEHHOM IUMBUJIM3ALMU, B CO3JaHUM HOBOM 0a3bl MarepuaibHON KYJIbTYPBHI.
OnHa BHOCHUT CBOM BKJIaJ B (JOPMHUPOBAHUE PALIMOHATILHOTO HAYYHOTO MBIILJICHUS, B
CO3JIaHHUE LIEJIOCTHOIO MPEACTABICHUA 00 OKPYKAIOIIEM MHUpPE KaK O €AMHCTBE
OpUpPOABl U YEJIOBEKa, KOTOopoe (opMupyercs B XMMHHM Ha OCHOBE MOHHUMAHMS
BEIIECTBEHHOI0 COCTaBa OKPY)KAIOIIET0 MHUPA, OCO3HAHHUS B3aMMOCBS3H MEXKIY
CTPOEHHUEM BELIECTB, UX CBOMCTBAMHU U BO3MOXKXHBIMH 00JIACTAMU NPUMEHEHHUS.



TecHO B3aUMOJEUCTBYS C APYTMMHU €CTECTBEHHBIMM HAyKaMH, XMMHS CTaja
HEOTHEMJIEMOM YacTbI0 MUPOBOU KYJIBTYPhl, HEOOXOANUMBIM yCIOBHUEM YCIEITHOTO
TpyAa W SKU3HM Kaxjoro wieHa oOmiectBa. CoBpeMeHHass XUMHUSA Kak HayKa
co3uJaTeNbHas, KaK Hayka BBICOKMX TEXHOJIOTMH HalpaBlieHa Ha pEIICHUE
II00ATBHBIX  TMPOOJIEM YCTOMYMBOTO PAa3BUTHS YEIOBEUECTBA — CHIPHEBOM,
HHEPTETUYECKOM, MUIIEBON, YKOJIOTHIECKOM 0€30MaCHOCTH M OXPaHbI 3/I0POBbSI.

B coorBercTBUM ¢ OOHmMMU TENSIMH W TPUHIUMIIAMH CPEIHETO OOIIero
oOpazoBanus cojaepxkanue npeamera «Xumusi» (10—11 kmaccel, 6a30BbIi YpOBEHB
U3YUCHHS) OPUECHTHPOBAHO MPEUMYIIIECTBEHHO Ha OOIIEKYJIbTYPHYIO TIOJTOTOBKY
oOydarmmuxcs, HEOOXOAUMYI0O WM IS  BBIPAaOOTKH  MHPOBO33PEHUYECKUX
OpPUEHTHPOB, YCIEIIHOIO BKJIOUEHUS B JKH3Hb COLMYMA, MPOJOJLKEHUS
o0pa3oBaHus B pa3IMYHBIX 00JIACTAX, HE CBSI3aHHBIX HEMOCPEACTBEHHO C XUMUEH.

CocraBnstoniuMu  mpeAMeTa  «XUMHs»  SBISIOTCS 0a30BbIE KypChl —
«Opraanueckass xumus» u «OOmas W HEOpTaHWYECKas XUMHSI», OCHOBHBIM
KOMITOHEHTOM COJIEp>KaHUsI KOTOPBIX SIBISIOTCS OCHOBBI 0a30BOI HayKu: CHCTEMa
3HAHWM 0 HEOPTraHUYECKON XUMUU (C BKIIOUEHHUEM 3HAHHWM M3 00IIeld XUMUU) U
OpPraHn4eCcKor XuMuu. POpPMUPOBAHUE JAHHOW CUCTEMBI 3HAHUW NPU U3Yy4YECHUU
npenMera 00eCnedYrBaeT BO3MOXKHOCTh PACCMOTPEHHS BCETro MHOT000pasus
BEIIECTB HA OCHOBE OOIIUX MOHSITHH, 3aKOHOB ¥ TEOPUN XHUMUHU.

CtpykTypa comepxaHusi KypcoB — «Opranudeckas xumus» u «OOmas u
HEOpraHu4yeckass XuMmus» chopMHpOBaHA B TpOrpaMMme MO XHUMHUU Ha OCHOBE
CUCTEMHOTO TIOJXO0/la K M3Y4YCHHMIO Yy4eOHOTO Marepuasia U OO0yCIOBJIEHA
UCTOpUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUM  HAa  ONpEeNeNEHHBIX
TEOPETUUECKUX YpOBHAX. Tak, B Kypce OpraHMYEeCKOM XHUMHUHU BEIECTBA
paccMaTpuBarOTCSl Ha YPOBHE KJIACCHUYECKON TEOPUM CTPOCHUS OPTAaHHMYECKHX
COCIMHEHUI, a TakKXe Ha YpPOBHE CTEPEOXMMHUYECKHX U BJIEKTPOHHBIX
MIPeNICTaBIEHUH O CTpOeHUH BerecTB. CBeIeHNs 00 M3ydaeMbIX B KypCe BelIeCcTBax
JTAIOTCSL B Pa3BUTHH — OT YTJIEBOJOPOJIOB JIO CIOXKHBIX OMOJIOTUYECKH aKTHBHBIX
coeaquHeHnii. B Kypce  OpraHM4ecKom  XMMHUM  IOJy4arOT  pa3BUTHUE
chopMUpOBaHHBIE HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs IEepPBOHAYATbLHBIC
MPEJICTABIICHUSI O XMMHUYECKOU CBSI3U, KIACCU(PUKAIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTHU CBOMCTB BEIIECTB OT UX CTPOEHHUS, O XUMUUYECKOU PEAKIIUH.

[lon HOBBIM yriiOM 3peHuUs B mpenMere «XuMus» 0a30BOTO YpPOBHS
paccMaTpuBaeTCsl M3y4YEHHBI Ha YPOBHE OCHOBHOTO o0OIIero oOpa3oBaHus
TEOPETUYECKUN MaTepuall MU (AKTOJOTHMUECKUE CBEACHUS O BEIIECTBAX U
XUMUYECKON peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIas u HeopraHuyeckas
XUMUS» OOYYAIOIIUMCS TPEAOCTaBISETCS BO3MOXXHOCTh OCO3HATh 3HAYCHUE
MEPUOUYECKOTO 3aKOHA C OOIIETEOPETHUECKUX M METOJIOJIOTHYECKUX TO3UIUH,



rIIy0)ke TIOHSATh MCTOPUYECKOE W3MEHeHHWe QYHKIMA OTOTO 3aKoHa — OT
006001maromne 10 00BACHIIONMIEH W MPOTHO3UP VIOIEH.

Enunnas cucrema 3HaHWN O BAXKHEWMIIMX BEIIECTBAX, MX COCTABE, CTPOCHUH,
CBOMCTBaX M MPUMEHEHUHU, a TaKXKEe O XUMHUYECKUX DPEAKIUSX, UX CYIIHOCTH H
3aKOHOMEPHOCTSIX TPOTEKAHMS JonoHAeTcs B Kypcax 10 u 11 kinaccoB aneMeHTamu
COJIEp’KaHMsI, UMEIONUMU KYJIbTYPOJIOTHUYECKUN W TPUKIATHOW XapakTep. ODTH
3HAHMS CIIOCOOCTBYIOT MOHMMAHHUIO B3aUMOCBSI3M XUMHUU C JPYTMMH HayKaMH,
PacKpBIBAIOT €€ POJib B MMO3HABATEIILHON U MTPAKTUUECKOM NI TEILHOCTH YelIOBEKa,
CIOCOOCTBYIOT BOCIIUTAHUIO YBAXKEHHS K MPOIIECCY TBOPUYECTBA B OOJIACTU TEOPHUH
Y TIPAKTUYECKUX MPUIOKEHUN XUMHUH, TIOMOTAIOT BHIMTYCKHUKY OPHUEHTHUPOBATHCS B
OOIIECTBEHHO ¥ JIMYHOCTHO 3HAYUMBIX MpoOJIeMax, CBA3aHHBIX C XUMUEH,
KPUTUYECKH OCMBICIIMBATh WH()OPMAITUIO U IPUMEHATD €€ /IS TOTIOTHEHUS 3HAHUH,
pElIeHHS] MHTEIUICKTYAIbHBIX U OKCIIEPUMEHTAIbHBIX UCCIIEN0BATEIhCKUX 3a/1a4. B
IEJIOM COJIepKaHUE Y4eOHOTO TpeaMera «XUMHs JaHHOTO YPOBHS H3y4YEHUS
OpUEHTUPOBAHO Ha (popMUpOBaHUE Y OOYUAOIINXCS MUPOBO33PEHYECKON OCHOBBI
JUisi TOHUMaHusT GUIOCOCKUX UACH, TaKMX KakK: MaTepuaabHOE EIUHCTBO
HEOPTaHUYECKOTO ¥ OPTaHUYECKOTO MHUPa, O0YCIOBIEHHOCTh CBOMCTB BEIIECTB UX
COCTAaBOM M CTPOEHHUEM, [T03HABAEMOCTh PUPOJIHBIX SIBJICHUN MYTEM SKCIIEPUMEHTA
U peIIeHUusT TPOTUBOPEUMH MEXKIy HOBBIMU (DaKTaMH U TEOPETUY ECKUMU
MPEINOCHIIKAMH, OCO3HAHUE POJIM XUMUHU B PEUICHUU DKOJIOTHUECKUX Tpo0sieM, a
TaKKe MpoOJieM cOepeKEHUsI SHEPTETUUECKUX PECYPCOB, ChIPhS, CO3AaHUSI HOBBIX
TEXHOJIOTUM U MAaTEPUATIOB.

B nmmane pemeHuss 3aady BOCHUTAHUS, pa3BUTUSA U COLUATU3AIMNH
oOyJamuxcs MNPUHSTHIE MPOTPaMMON IO XUMHUM TOJIXOJbI K OIpEAeseHUIO
COJIEp’KaHMsI M TOCTPOEHHUS TpeAMeTa MpeayCMaTpuBalOT (POpMUpPOBAHUE
YHHUBEPCATBHBIX YYEOHBIX JIEHCTBHM, UMEIOIINX 0a30BOE 3HAYEHUE IS PA3INIHBIX
BUJIOB JIEATEIBLHOCTH: pEIICHHs MpoOiieM, TOuCKa, aHauu3a U 00paboTKH
uHhopMaIi, HEOOXOJAUMBIX [UISi TMPUOOPETEHUs OIbITa MPAKTUYECKOW U
UCCIIEIOBATEIBCKON JEATEIHbHOCTH, 3aHUMAIOIIECH Ba)XHOE MECTO B IO3HAHHUH
XUMUHU.

B mnpaktuke mnpenomaBaHus XMMHUM KaK Ha YpPOBHE OCHOBHOTO OOIIETro
o0Opa3oBaHusl, TaK U Ha YPOBHE CpelHEro o0I1iero oopa3oBaHus, MPU OMPEICIICHUH
COJIEp)KATEeNIbHOM XapaKTePUCTUKU I1IeJeld H3Yy4eHUs IMpeaMeTa HarpaBleHuEeM
MEPBOCTEIIEHHON 3HAYUMOCTH TPATUIIMOHHO Mpu3HAETCS (HOPMHUPOBAHUE OCHOB
XUMUYECKON HAyKH KakK OOJIACTH COBPEMEHHOTO E€CTECTBO3HAHUS, MPAKTUYECKOMN
JESITEIbHOCTH YeJIOBEKa M KaK OJHOTO U3 KOMIIOHEHTOB MHPOBOW KynbTypbl. C
METOJIMYECKOW TOYKHM 3PEHUS TAKOW MOJAXOJ K OINPEACIICHUIO LEJIeW HU3Yy4CHUS
IpenMeTa SIBIISETCS BIIOJHE ONPaBIaHHbIM.



CornacHO JTaHHOW TOYKE 3PEHMS! TJAaBHBIMHM IEISIMU U3Y4YEHUs MpeaMeTa
«Xumusi» Ha 6a30BoM ypoBHe (10 —11 xi1.) siBIIsIFOTCS:

o (opmupoBaHHE CHUCTEMBI XUMHUYECKHX 3HAHWUH Kak  BaXKHEHIICH
COCTABJIAIOIIEN €CTECTBEHHO-HAYYHOM KapTHUHBI MUpPa, B OCHOBE KOTOPOWU
JIeKAT KITFOUEBBIE MOHATUS, (QYHIAMEHTAIBHBIC 3aKOHBI M TCOPHH XUMUHU,
OCBOCHME $I3bIKa HAYKH, YCBOCHHE U TMOHUMAHHUE CYIIHOCTU JOCTYMHBIX
0000111eHN T MUPOBO33PEHUYECKOTO XapaKTepa, 03HaKOMIICHHE C UCTOpUEH HX
Pa3BUTHUS U CTAHOBJICHHUS;

e (opmupoBaHHe U pa3BUTHE MPEACTABICHUN O HAYYHBIX METOJaX MO3HAHUS
BEIIECTB U XUMUYECKUX PEAKITUN, HEOOXOAMMBIX JUTSl IPUOOPETEHUS YMEHUI
OpPUEHTHPOBATHCS B MHUPE BEIIECTB MU XUMUYECKUX SIBIICHUN, HUMEIOIINX
MECTO B IPUPOJE, B MPAKTUYECKOW U MOBCEIHEBHOM )KU3HU;

e pa3BUTHE YMEHUU U CIOCOOOB JIEATENILHOCTH, CBSI3aHHBIX C HAOTIOICHUEM U
OOBSCHEHHEM XUMHUYECKOTO0 AKCIEPUMEHTA, COOJIOJICHUEM  MPABUII
0e301acHOr0 0OpAaICHUS C BEIICCTBAMH.

Hapsiny ¢ aTim, coaeprkarenbHasl XapaKTEpUCTUKA 1eJed U 3aa4 U3y4eHUs
npeaMeTa B IporpaMMe 10 XMMHUM YTOUHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUU C
HOBBIMH TIPHOPUTETAMH B CHUCTEME CpeaHero oOmiero oOpasoBanus. CeromHs B
MPENOIaBaHNU XUMHU B OOJIbILICH CTETIEHHU OTAAETCS MPEANOYTEHNE TPAKTUUECKON
KOMIIOHEHTE COJEpKaHWUA OOyYeHHs, OPHUCHTUPOBAHHOW Ha MOATOTOBKY
BBITTYCKHUKA 0011e00pa3oBaTelbHON OpraHW3allid, BIAACIONIEro He HabopoMm
3HaHWHA, a (YHKIIMOHAIHLHOW TPAaMOTHOCTBIO, TO €CTh CIIOCOOAMH M YMEHUSIMU
AKTUBHOTO MOJIyYEHHUS 3HAHUN U IPUMEHEHUS UX B PEAIbHOM JKU3HU ISl PELICHUS
MpPaKTUYECKUX 3aj1ay.

B cBsI31 € 3TUM TIpU U3YYEHUU NpEeAMETA «XUMUS TOMUHUPYIOIIEE 3HAUYECHU e
MPUOOPETAIOT TaKKe IEH U 33/1a9H, KaK:

amanranusi o0yJarolmuxcs K YCJIOBHSM AUHAMHYHO PAa3BHUBAIOIIETOCS MUPA,
dbopMHUpOBaHNE  WHTEIUIEKTYyaJbHO  PAa3BUTOM  JUYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYTHUYECTBY, CAMOCTOSTEIHLHOMY MPHHITHIO TPAMOTHBIX
pelieHui B KOHKPETHBIX JKU3HEHHBIX CUTYallUsX, CBSI3aHHBIX C BEIIECTBAMHU U HUX
MIPUMEHECHHEM;

dbopmupoBanue 'y O0OyYarOIIMXCS  KJIIOYEBBIX HABHIKOB  (KITFOUEBBIX
KOMIIETEHIMI), HMMEIOIIMX YHUBEPCAIIbHOE 3HAYEHHWE [UIS PAa3IMYHBIX BHUJIOB
JeSITEIbHOCTU: PEIeHus TpoOyieM, MOUCKa, aHaln3a U 00paboTku nHpopmaIuwy,
HEOOXOIMMBIX JIJISl IPUOOPETEHUS OIbITA JACSI TEIPHOCTH, KOTOPAsi 3aHUMAET BAKHOE
MECTO B IO3HAHUM XUMHH, & TAKXKE JJI1 OLEHKU C IMO3UIUNA IKOJOTUYECKOMN
0€30MaCHOCTH XapaKTepa BIUSHHUS BEIIECTB U XUMUYECKUX ITPOLIECCOB HA OPraHu3M
YEJIOBEKa U MPUPOJIHYIO CPENy;



pa3BUTHE TIO3HABATEIIBHBIX HHTEPECOB, MHTCIUICKTYAIBHBIX W TBOPUYECKUX
CIOCOOHOCTEN 00YUYaIOIMINXCS: CIIOCOOHOCTH CaMOCTOSITEIIbHO MPUOOpPETaTh HOBHIE
3HAHMSI TI0 XUMHUHU B COOTBETCTBUU C KU3HEHHBIMH OTPEOHOCTSAMHU, UCTIOIB30BATh
COBpEMEHHbIE MH(POPMAIMOHHBIE TEXHOJIOTHH JUIsl TIOMCKA M aHaIM3a Y4eOHOU |
HAYYHO-TIONMYJISIPHON MH(MOPMAIIMN XUMHYECKOTO COAEPKaHUS;

dbopMHpoBaHUE U pa3BUTHE Y OO YUAIOIINXCS aCCOIMATUBHOTO U JIOTHYECKOTO
MBIIICHUS, Ha0II0AaTeIbHOCTH, COOPAHHOCTH, aKKypaTHOCTH, KOTOPbIE 0COOCHHO
HEOOXOJIMMBI, B YaCTHOCTH, MPHU IUIAHUPOBAHUU U TPOBEJACHUH XUMHUYECKOTO
IKCIIEPUMEHTA,

BOCIUTaHHE Yy OOydJalomuxcsi YOeKIEHHOCTH B  T'yMaHUCTHYECKOU
HANpaBJICHHOCTH XHMHH, €€ BaXXHOW POJIM B PEHICHUHM NIOOATBHBIX MpoOIeM
PaIMOHAILHOTO TTPUPOJIOTIOIB30BAHMS, TIOTIOJTHEHUSI SHEPTETUYECKUX PECYPCOB H
COXpaHEeHMsI TPUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOIUMOCTH OepekHOTO
OTHOIIEHUSI K TPHUPOJIE U CBOEMY 3JI0POBBIO, a TaK)Ke MPUOOPETEHHS OIbITa
UCTIOJIh30BaHMs TIOJMYYEHHBIX 3HAHWUW JUIS TPHHSITHS TPAMOTHBIX PEIICHUN B
CHUTYAIVSIX, CBSI3aHHBIX C XUMUYSCKUMH SIBIICHUSIMHU.

B ydeOHOM maHe cpemHero oOmero oOpa3oBaHUS MpeAMET «XUMUS»
0a30BOT0 yYpOBHS BXOJUT B COCTaB MpeIMeTHON obnactn «EcTecTBEeHHO-HAYYHBIC
IPEIMETHI.

OO11ee YyuCIIo YacoB, OTBEACHHBIX I U3YYCHUS] XMMUH, HA 0a30BOM YpOBHE
cpenHero obmiero oopa3oBanms, cocraiseT 68 gaco: B 10 kimacce — 34 yaca (1 yac
B Henento), B 11 knmacce — 34 yaca (1 gac B Henento).



COJAEPKAHUE OBYYEHUA
10 KVIACC
OPI'AHNMYECKASA XUMUA

Teoperuvyeckue 0CHOBBI OPraHMYeCKON XUMHH

[Ipenmer opraHM4ecKkor XUMHUM: €€ BOSHUKHOBECHHUE, PA3BUTHE U 3HAYECHUE B
MOJIyYEHUM HOBBIX BEIIECTB M MAaTepUaJoOB. TeopHs CTPOCHHS OPTAHHYECKHUX
coenquHenuit A. M. bytiepoBa, e€ ocHOBHbIE MO10XKeHUS. CTPYKTypHbIE (hOPMYJIIbI
OpPraHMYECKUX BeleCTB. loMonorus, wu3oMepuss. XUMHYECKas CBSI3b B
OpPraHNYECKUX COCTMHEHUAX — OJJMHAPHBIE U KPATHBIE CBS3H.

[IpencraBnenue o kiaccuukaluMu opraHudeckux BemiecTB. HoMeHknarypa
OpraHMYECKUX COCOUHEHUN (CHUCTEeMaTU4ecKas) U TPUBUAIbHBIE HA3BAHUS
BAKHEUIIUX IIPEICTABUTENIEN KJIACCOB OPTraHUYECKUX BEILIECTB.

OKCIIEpUMEHTAJIBHBIE METOAbl H3YyYEHHsI BEIIECTB M MX IPEBpAIICHUM:
03HaKOMJIEHUE ¢ 00pa3liaMy OpraHMYECKUX BEILLIECTB U MaTeprualiaMy Ha UX OCHOBE,
MOJIETUPOBAHUE MOJIEKYJI OpPraHMYECKUX BEIECTB, HAONIOACHHE MU OIHUCAHHE
JEMOHCTPALIMOHHBIX OIBITOB M0 MPEBPAIIECHUID OPraHUYECKHUX BEIIECTB IpHU
HarpeBaHuu (T1aBjieHUE, OO yTrIIMBaHUE U TOPEHUE).

YriaeBonopoanbl

AJNKaHBI: COCTaB MU CTPOECHHE, T'OMOJIOTMYECKMH psA. MeraH u dsTaH —
IpOCTEHIINE MPEACTABUTENN AaJKAHOB: (PU3MYECKHE W XHMHYECKHME CBOWCTBA
(peakuuM 3aMeELIEHUsT M TOPEHHUs), HAXOXKJICHUE B MPUPOJE, MOIyYEHUE H
IIPUMEHEHHE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKUHN PsiA. DTUIIEH U NPOIUJIEH —
IpOCTEHIINE MPEACTABUTEIN AJKEHOB: (PU3MYECKHE W XHMHYECKHME CBOWCTBA
(peakuuM TUOPUPOBAHMS, TaJIOTEHUPOBAHUS, THUApPATALUU, OKHCIEHUS H
NOJINMEPHU3ALINN ), TOJTYYEHUE U IPUMEHEHUE.

Ankaauvensl: OyragueH-1,3 u metmnOyraaueH-1,3: crpoeHue, BaKHeWIne
XUMUYECKUE CBOMCTBA (peakius nonumepusanuu). [lonyueHne CHHTETHYECKOTO
Kay4yKa U PE3UHBI.

AJIKMHBI: COCTaB U OCOOCHHOCTU CTPOCHHUSI, TOMOJIOTHYECKUH Psill. AllETUIICH
— MPOCTEUIIUNA TPEICTABUTENh AIKHMHOB: COCTaB, CTpPOEHUE, (U3HYECKUE U
XUMUYECKUE CBOMCTBA (peakUMH THAPUPOBAHMS, TAIOTCHUPOBAHMS, THAPATALNH,
TOpPEHMUS ), TOTyYEHUE U IPUMEHEHHE.

Apenbl. beH3on: cocraB, cTpoeHue, (pU3NYECKHE W XMUMHYECKHE CBOWCTBA
(peakuuu rajJoTeHUpPOBAHUS M HUTPOBAHMS), TOJYYEHUE U NMpUMEHeHue. Tonyon:
cocmas, cmpoeHue,  @usuyeckue U  Xumuyeckue  ceolicmea  (peakyuu
2aN02eHUPOBAHUS U HUMPOBAHUSL), Noly4eHue u npumeHenue. TOKCUHYHOCTh apEHOB.



['eHeTnueckas CBs3b MEXIY YIVIEBOJOPOJAMH, MPUHAICKAIIUMU K PA3TUYHBIM
KJIacCaM.

[IpuponHble HWCTOYHUKHU YIIEBOAOPOAOB. lIpupoaHbiii ra3 W mDONMYyTHBIE
HedTsaHbie ra3pl. HedTh m e€ mpoucxoxnenue. CrocoObl mepepaboTku HEDTH:
MEPEroHKa, KPEKUHT (TEPMUYECKHM, KaTaIUTUYeCKui), nuponu3. I[IpoaykTel
nepepaboTku HedTH, UX MPUMEHEHHE B TMIPOMBIIIUICHHOCTH U B ObITy. KameHHbIi
YroJib U TIPOJIYKTHI €ro nepepadoTKU.

OKCHEpUMEHTANIbHBIE METOAbl HW3YYEHHUS BEIIECTB M HX IpEBpallleHU:
03HAaKOMJIEHHE C 00pa3IaMu IIacTMacc, KayuyKoB U pe3uHbl, Koyekinu «HedTb»
U «YT0JIb», MOAECIUPOBAHUE MOJIEKYJI YIJIEBOJOPOJIOB U TaJIOT€HONPOU3BO/IHbIX,
MPOBEJICHU € MPAKTUYCCKON PAOOTHI: MOTyYeHUE ITHIICEHA U U3yYEHNE €r0 CBOMCTB.

Pacuérnbie 3anaum.

Boluucinenuss 1o ypaBHEHUIO XHUMHYECKOW peakiuu (Macchl, 00béMa,

KOJINYECTBA UCXOAHOTO BEIIECTBA WX MPOAYKTA PEAKUMHU 10 U3BECTHBIM Macce,
00BEMY, KOJTMYECTBY OJTHOTO M3 MCXOIHBIX BEIIECTB MW MPOYKTOB PEAKIIUN).

Kuciopoacoaepskauue oprannyeckue coeIMHEeHUst

[IpenenpHble OOHOATOMHBIE CHOUPTBI. METaHOJN W 3TaHOJ: CTPOECHUE,
dbusznueckre M XUMHUYECKHE CBOWCTBA (pEaKIMU C aKTHUBHBIMM METallIaMH,
raJIor€HOBOAOPOIaMHU, TOpPEHUE), NpUMEHEHUE. BOoIopoaHbIE CBSI3M MEXKIY
MOJIEKYJIaMHU CIIUPTOB. JleicTBUE METaHOJIa U 3TAHOJIa HA OPTaHU3M 4YEJIOBEKa.

MHOroaroMHble  CHUPTHI. JTWIEHIVIMKOIAb W  TJIMIEPUH: CTPOCHUE,
busznueckre W XUMHUYECKHE CBOMCTBA (B3aUMOJCHCTBHE CO IMICIOYHBIMH
MeTaJUlaMH, KaueCTBEHHAsl peaklHs Ha MHOTOaroMHbIe crnupThl). JleiicTBue Ha
OpranusM 4esioBeka. [I[puMeHeHue ririnepruHa U STUIEHIITUKOIISL.

@deHon: CcTpoeHuE MOJEKyNbl, (U3HUYECKHEe U XUMHUYECKHE CBOMCTBA.
Tokcuunocts (enomna. [lpumenenue denona.

Anpaeruapl U kemowsl. DopmanbAerui, aueTAIbICTU]: CTPOCHHE,
dbus3nueckre U XUMUYECKUE CBOWCTBA (PEaKIMM OKUCIEHUS U BOCCTAHOBIICHHS,
KaueCTBEHHBIE PEAKIIMH ), TOJTYYCHUE U IPUMEHEHHUE.

OMHOOCHOBHBIE TIPEIeTbHbIE KAPOOHOBBIE KUCIOThL. MypaBbiHAs U YKCYCHas
KHUCIIOTBI: CTpOeHHe, (PU3nUecKrue U XUMUIECKUE CBOMCTBA (CBOWCTBA, OOIIUE IS
KJIacca KUCIOT, peakIus dTepuduKaIim), nojlydeHue u npuMmeHenne. CteapuHoBast
U OJICMHOBAsl KUCIOTHI KaK MPEACTABUTENN BBICIINX KapOOHOBBIX KHUCIOT. Mblia
KaK COJIM BBICIIMX KapOOHOBBIX KHCIIOT, MX MOIOIIIEE JCHCTBHE.

Cnoxnble 3(QUpbl Kak MPOU3BOJHBIE KapOOHOBBIX KHUCIOT. [‘mapomnus
cinoxHbIX 3¢upoB. Kupsl. ['maponus xupos. [Ipumenenue xupos. buogoruueckas
pPOJIb KUPOB.

VYrneBoapl: cocraB, KiaccuPUKanusg ~— yriaeBoJoB  (MOHO-, JU- U
noyrcaxapuasl ). ['Nroko3a — IpocTeHInid MOHOCaXapu 1 OCOOCHHOCTH CTPOCHUS



MOJIEKYJIbI, GU3MUECKUE U XUMHUECKHE CBONCTBA (B3aUMOJICHCTBUE C TUAPOKCHUIIOM
meau(ll), okucnenne ammMuadHbIM pacTBOpOM okcuja cepedpa(l), BoccranoBieHue,
OpO’KeHHUE TIIIOKO3bl), HAXOXKIEHUE B TIPUPO/IC, IPUMEHEHHUE, OMOJIOTHYEeCKas POJIb.
doTtocuHTe3. PpyKTO3a KAK U30MEP IITIOKO3BI.

Kpaxman u nemirono3a Kak NpupoaHble noauMepbl. CTpoeHue Kpaxmala U
nemono3bl.  duznuecke MW XUMHUYECKHE CBOMCTBA Kpaxmalia (TUIpOJIH3,
KaueCTBEHHAsl PEaKIUs C UOJOM).

OKCHNEpPUMEHTANIbHBIE METOAbl HW3YYEHHUS BEIIECTB M HX MPEBPAILCHUIL:
poBe/ieHHEe, HAONMIO/IEHUE M OIHUCAaHWE JEMOHCTPAIMOHHBIX OIBITOB: TOPEHHE
CIIUPTOB, KAUE€CTBEHHBbIEC PEAKIIMU OJHOATOMHBIX CHUPTOB (OKUCJIEHUE 3TaHOja
okcuzoM Menu(ll)), MHOroaroMHbIX CHOUPTOB (B3aUMOJEHCTBHE TIHMIEPUHA C
ruapokcuaom menu(ll)), anbaerugoB (OKUCIEHUE aMMHUAYHBIM PaCTBOPOM OKCHA
cepebpa(l) u tumpoxcugom wmemu(ll), B3ammopelcTBHE Kpaxmaia € HOAOM),
MPOBE/ICHU E TPAKTUIECKON PabOTHI: CBOWMCTBA PACTBOPA YKCYCHOM KUCIIOTHI.

Pacuérnbie 3amaun.

Boluucinenuss 1o ypaBHEHUIO XHUMHYECKOW peakiuu (Macchl, 00béMa,
KOJIMYECTBA MCXOJIHOTO BEIIECTBA WJIM MPOJYKTA PEAKIIMM [0 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 MCXOIHBIX BEIIECTB WM MPOYKTOB PEAKIIUH).

A30TCOaepxKalINe OPraHUY€CKUE COEIUH CHHUS.

AMUHOKHCTIOTHI Kak aMm(pOTepHbIe OpraHndeckue coenuHenus. dusndeckue u
XUMHUYECKUE CBOWCTBA aMHHOKHCIOT (Ha IpuMepe MHIMHA). buomormueckoe
3HAYEeHHE aMUHOKUCIOT. [lenTuap.

benku kak MNpUpOJHBIE BBICOKOMOJIEKYJSIpHBIE coenuHeHus. llepBuunasd,
BTOpUYHAS U TPETUYHAs CTPYKTypa OenKkoB. XHUMHYECKHE CBOWCTBA OEIKOB:
TUJIPOJIU3, ICHATypaIusl, KaueCTBEHHbIE PEaKIuy Ha OENIKU.

OKCHNEPUMEHTANIbHBIE METOAbl HW3YYEHHS BEIIECTB M HX MPEBPAILlCHUIL:
HaOJI0/IEHNE U OMHCAaHUE JEeMOHCTPAIMOHHBIX OIBITOB: JIEHATYpalUs O€IKOB IpH
HArpeBaHUU, I[BETHBIE PEAKIIUU OCITKOB.

BbicokoMoOsIeKyISIpHBIE COeIMHEHUS

OCHOBHbIE TIOHSITUS XUMHUHU BBICOKOMOJIEKYJISIPHBIX COCIMHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJMMEPU3ALINU, CPEAHSS MOJIEKYIsIpHas
Macca. OCHOBHbIE METOJbl CHUHTE3a BBICOKOMOJIEKYJSIPHBIX COCIUHEHUN —
MOJIMMEPU3ALINS ¥ TTOJIMKOHECHCAIUS.

OKCIEPUMEHTANIbHBIE METOAbl HW3YYEHHUs BEIIECTB M HX MPEBPAILLICHUIL:
O3HaKOMJIEHHE C 00pa3laMH MPUPOIHBIX M UCKYCCTBEHHBIX BOJIOKOH, IJIACTMAcCC,
Kay4yKOB.

MexnpeMeTHbBIE CBA3H.

Peanmmzanus MeXNpeIMETHBIX CBA3EU IIPU U3YYEHUM OPTaHUYECKOU XMMUU B
10 kimacce OCYIIECTBISIETCS uepe3 HCIOJb30BaHME KakK OOIIMX EeCTECTBEHHO-



HAYYHBIX TOHSATUN, TaK U TIOHATHH, SBISIONINXCS CHUCTEMHBIMH JJISi OTAEITBHBIX
MPEIMETOB €CTECTBEHHO-HAYYHOTO ITHKJIA.

OOmue ecTecTBEHHO-HAYYHBIC TTOHATHS: SIBICHUE, HAYIHBIN (haKT, TUIIOTE3a,
3aKOH, TEOpHUs, aHAJU3, CHUHTE3, Kiaccu(dUKaIus, NepruoIndyHOCTh, HAOII0IeHNE,
U3MEepeHne, SKCIIEPUMEHT, MOJISTTUPOBAHHE.

®duzuka: Marepus, DJHEpPrus, Macca, aroM, DJIEKTPOH, MOJIEeKYIa,
OPHEPTeTUYECKUN YPOBEHb, BEIECTBO, TEIO, OO0BEM, arperaTHOe COCTOSHHE
BEIIECTBA, PU3NYECKHUE BEIMUYMHBI U €IUHUIIBI X U3MEPEHUSI.

buonorusi: kierka, opraHusMm, Ouocdepa, OOMEH BEIIECTB B OpPraHU3ME,
dboTocuHTE3, OMOJOTUYECKH AaKTHUBHBIE BemiecTBa (OCNIKH, YITIEBOJIbI, >KUPHI,
dbepMeHThI).

['eorpadumsi: MuHEpanbl, TOPHBIE MOPOIBI, TIOJIE3HBIE HUCKOMTAeMbIe, TOTUIMBO,
peCypcehl.

TexHonorusi: mNUINEBbIE TPOAYKTHI, OCHOBBI PAIMOHAIHHOTO TMHUTAHUS,
MOIOIIE CPECTBA, JICKAPCTBEHHBIE U KOCMETHYECKHE TIpernaparhbl, MaTepuaibl U3
HCKYCCTBEHHBIX U CHHTETUYECKHUX BOJIOKOH.

11 KVIACC
OBLIASA N HEOPTAHUYECKASA XUMUA

Teopernueckue 0CHOBbI XUMHH

XAMUYECKHN dJeMEHT. AToM. Snpo aroma, H30TONBL. ODJIEKTPOHHAS
000J104YKa. DHEPreTHYeCKUe ypOBHU, NOJAYPOBHH. ATOMHBIE opOuTtanu, S-, p-, d-
aneMeHTbl. OCOOEHHOCTH paclpe/iesieHUs] 3JIEKTPOHOB MO OpOUTANsIM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOOB. DNEKTPOHHASI KOHPUTYpaIUsi aTOMOB.

ITepnoanueckuit 3akoH U [lepruonnueckas cucrema XMMAYECKUX 2J1EMEHTOB /1.
N. MenneneeBa. CBs3b NEPUOIUYECKOrO0 3aKkoHA uU llepmogmyeckol CHUCTEMBI
XuMH4YecKux anemeHToB [[. M. MenneneeBa ¢ COBpEMEHHOW TEOPUEN CTPOECHUS
aTOMOB. 3aKOHOMEPHOCTHM MW3MEHEHMS CBOWCTB XUMHUYECKHUX DJJIIEMEHTOB H
o0pa3yeMbpIX MMM MPOCTBIX M CJIOXHBIX BEIIECTB IO TPYIIaM U MEepPUOJIaM.
3Ha4YEeHHE NEPUOIUUECKOTO 3aKOHA B Pa3BUTHU HAYKHU.

Ctpoenune BemecTtBa. XUMHUYECKass CBSI3b. BHAbl XWMHUYECKON CBA3U
(KOBaJICHTHAsI HEMOJISIpHAs W TIOJsIipHAsA, MOHHAs, MeTajulndeckas). MeXxaHu3Mbl
00pa3oBaHUsl KOBWJIECHTHOM XHMHUYECKOW CBsi3M (OOMEHHBIM H  JIOHOPHO-
aKuenTopHbii). BomopoaHas cBsi3b. BaneHTHOCTb. OJIEKTPOOTPULIATENBHOCTD.
Crenenb okucneHus. VOHbI: KaTHOHBI U AHUOHBI.

BemecrBa MOJEKYNISPHOTO W HEMOJIEKYJISIPHOTO  CTPOCHMS.  3aKOH
IIOCTOSIHCTBA COCTaBa BEIIECTBA. THIbI KPUCTAIINYECKUX PEHIETOK. 3aBUCUMOCTD
CBOMCTBA BELIECTB OT TUIIA KPUCTAIIIMYECKON PELIETKHU.



[lonsiTe 0 nucnepcHbBIX cuctemax. VICTMHHBIE M KOJUIOWJIHBIE PACTBOPBI.
MaccoBas 1055 BenecTsa B pacTBOpe.

Knaccudukarms HEOPraHUYECKUX COCIMHECHU M. Howmenknarypa
HEOPraHMYECKUX BeUIeCTB. [ eHeTnueckas CBs3b HEOPTAHUYECKUX BEIIECTB,
MPUHAJUISKAIINX K Pa3JIUYHBIM KJIaCCaM.

Xumudeckas  peaknusa. Kimaccupukanys  XUMUYECKUX — PEaKIMi B
HEOPraHMYECKOM M OpPraHMYeCKOM XMMHH. 3aKOH COXPAHEHHUS MacChl BEILIECTB,
3aKOH COXPAaHEHMS U MPEBPALICHHS SHEPTUU NPU XUMHUUECKUX PEAKLIUSX.

CkopocTh peaknuu, e€ 3aBUCUMOCTb OT Pa3M4YHbIX (hakTopoB. OOpaTHUMBbIE
peakuun. XuUMHYECKOE paBHOBecHEe. DaKTOphl, BIMUSAIOIIUE HA COCTOSIHUE
xumuyeckoro pasHosecus. [Ipunnun Jle [larense.

OnexTponutndeckas naucconuaiusi. CuibHbIC U cliadbie dneKkTpoauThl. Cpena
BOJIHBIX PACTBOPOB BELIECTB: KUCJIAsl, HEUTPaIbHAas, IIEIOYHAs.

OKUCIHUTENTbHO-BOCCTAHOBUTEIbHBIE PEAKIINH.

OKCIEpUMEHTANIbHBIE METOAbl HW3YYEHHUS BEIIECTB M HX MPEBPAILICHUIL:
nemMoHcTparnus Tabmun «llepuonnueckas cucreMa XumMudeckux 3jaeMmentoB . M.
MenpeneeBay», U3ydyeHUE MOJENEH KPUCTALIMYECKUX PEMIETOK, HAOIIOJIeHUE U
OMHCAHKUE JEMOHCTPAIMOHHBIX U JIA0OPATOPHBIX OMBITOB (Pa3yioKEHUE EPOKCUIA
BOJIOPOJIa B IPUCYTCTBUM KaTaJln3aTOPa, ONPEAEIIEHUE CPEbl PACTBOPOB BEILIECTB
C TIOMOIIbIO YHUBEPCATHLHOTO MHIUKATOPA, PEAKIIMU HOHHOTO OOMEHA ), TPOBEICHHE
MPaKTUYECKO padoThl «BimsiHIE pa3nuuHbIX (AKTOPOB HA CKOPOCTh XUMUYECKOMN
peaKuum».

Pacuérnbie 3agaun.

Pacuérel 1O ypaBHEHHMSIM XHMHUYECKHX pPEaKUuMd, B TOM YHUCIE
TEPMOXUMUYECKUE PACUETHI, pACUETHI C UCIOJIB30BAHUEM ITOHSTHS «MaCCOBAsI A0JIA
BEILIECTBA.

Heoprannuyeckasi XuMus

Hemeraibl.  Ilomoxenue HemeramnoB B Ilepuoandeckor  cucreme
xuMuueckux syeMeHtoB JI. M. MenneneeBa U 0COOGHHOCTH CTPOEHHUS aTOMOB.
dusznyeckue CBOMCTBA HEMETAUIOB. AJIIOTPOIHS HEMETaUIoB (Ha MpuUMepe
KHCIIOPO/Ia, cephl, hocdopa U yriepoaa).

XUMUYECKUE CBOWMCTBA BAKHEHIIMX HEMETAUIOB (TaJIOTEHOB, CEphI, a30Ta,
dbochopa, yrmepoga W KpEeMHHS) M HUX  COCAMHCHUH  (OKCHIOB,
KHCIIOPOCOJEPIKATUX KUCIOT, BOJAOPOJHBIX COSAMHEHUN).

[IpuMeHeHNe Ba)XKHEHIINX HEMETAIIIOB U UX COEAUHEHUM.

Meramnsbl. Tlonoxxenue merannoB B llepuoanueckol cucreMe XMMHUYECKHUX
anemeHnToB J[. . MenneneeBa. OcoOOEHHOCTH CTPOCHHS SJIEKTPOHHBIX 000J0UEK
atoMoB MeTaiuioB. O0mue dusndeckue cBoiictBa MeTtawioB. CIUiaBbl METAJIOB.
DIEKTPOXUMHUUYECKUH Psil HAIPSI)KEHU METAJLIIOB.



XUMHUYECKHE CBOMCTBA BAKHEHIIMX METAJUIOB (HATPUM, Kajlui, KaJbLIHi,
MarHuui, aIIOMUHUM, ITUHK, XPOM, KEJI€30, MEJIb) U UX COCJTMHECHUH.

OO6mue crocoObl ToydeHusi MeTaioB. [IpuMeHeHne MeTamioB B OBITY U
TEXHUKE.

OKCHNEPUMEHTANIbHBIE METOAbl HW3YYEHHUS BEIIECTB M HX MPEBPAIllCHUIL:
U3Y4YCHHE KOJUICKIMU «MeTallibl UM CIUIaBbl», 00pa3lloB HEMETAJUIOB, PEIICHHUE
IKCIIEPUMEHTAIBHBIX 3a/lay, HAONIOJCHHE W OMHCAaHUE JIEMOHCTPAIIMOHHBIX U
71a00paTOPHBIX OMBITOB (B3aMMOJICHCTBUE THIIPOKCHIA ATFOMUHUS C PAacTBOpaMu
KHUCIIOT U IIEI0YEel, KaUeCTBEHHbIEC PEAKIIUU HA KAaTHOHBI METAJIJIOB).

Pacuérnbie 3amaum.

Pacu€rpl mMaccel BemiecTBa win 00bEMa Ta30B MO M3BECTHOMY KOJIHYECTBY
BEIIECTBA, Macce WIM 00bEMY OJHOTO M3 YYAaCTBYIOIIMX B PEAKIMHM BEIICCTB,
pacuétbl Macchl (00BbEMa, KOJIMYECTBA BEIIECTBA) MPOTYKTOB PEAKIIUU, €CIIU OJTHO
Y3 BELIECTB UMEET IPUMECH.

XumMus 1 )KU3Hb

Ponp xuMum B 0OecrieueHUN SKOJOTHMUCSCKON, DHEPreTUICCKOM M MHIIEBON
0€30MacHOCTH, Pa3BUTUM MeIUIMHBI. [loHSATHE O HayYHBIX METOJaX MO3HAHUS
BEIIECTB U XUMUYECKUX PEAKIUH.

[lpencraBnenus 00 OOmMMX HAYYHBIX MPUHIUIAX MPOMBIILIEHHOTO
MOJIYYEHUS] BAXKHEHUIINX BEUIECTB.

YenoBek B MHpE BELIIECTB W MAaTEpPUAIOB: BAXHEWUIIME CTPOUTEIIBHBIE
Marepuaibl, KOHCTPYKIMOHHbIE Marepuaibl, KpacKu, CTEKI0, KEepaMHKa,
Marepuaibl I 3JIEKTPOHUKH, HAHOMATepHallbl, OPraHUYeCKUE U MUHEpaJIbHbIC
yI00peHUS.

XuMusi ¥ 3J0pOBbE YEIOBEKA: MpaBWJIa MCIOJIb30BaHUS JIEKAPCTBEHHBIX
IpernapaToB, MpaBuiia 6€30MaCHOTO UCTIOIB30BAHUS MTPEMapaToB OBITOBOW XUMUU B
ITIOBCEIHEBHOW JKU3HU.

MexnpeMeTHBIE CBA3H.

Peanuzanuss  MEXNOpeIMETHBIX  CBSI3€M MPU  U3YYEHHH  OOmIe |
HEOpraHn4yeckoil xumuu B 11 Kimacce OCylIECTBIETCS YEpe3 UCIOJIb30BAaHUE KaK
OoOIIMX eCTECTBEHHO-HAYYHBIX TOHATHA, TaK W TOHATHHA, SBISIOIIMXCS
CUCTEMHBIMU JJI OTJEIBbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO LIMKJIA.

OO1ue ecTecTBEHHO-HAy4YHBIE TMOHSTHUS: HAy4dHBIM (DAaKT, THIOTE3a, 3aKOH,
TEOpHUs, aHaliu3, CHUHTE3, KiIaccu(ukaius, TEepUOJUNYHOCTh, HAOII0/IEHUE,
DKCIIEPUMEHT, MOJAEITUPOBAHUE, U3MEPECHUE, SIBIICHUE.

duznka: MaTepusi, YHEPIUs, Macca, aToM, 3JIEKTPOH, IPOTOH, HEUTPOH, MOH,
M30TOI, PAAUOAKTUBHOCTb, MOJIEKYJIA, JHEPIreTUUECKUN YPOBEHD, BEIIECTBO, TEIO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBa, (PU3NYECKUE BEIMYMHBI U €IUHUIIBI UX
VU3MEPEHHUS], CKOPOCTb.



buomorus:  kneTka, opraHu3M, O3KOCHCTeMa, Ouochepa, MakKpo- H
MHKPO3JIEMEHTBI, BATAMUHBI, OOMEH BEIIICCTB B OPTaHU3ME.

['eorpadus: MuHEpalbl, TOPHBIE TTOPO/IbI, MTOJIE3HBIE HCKOIIaeMble, TOILIHBO,
pECYpPCHI.

TexHonorus: XMMHUYECKass MPOMBIILICHHOCTh, METALTYPIHs, MPOU3BOIACTBO
CTPOUTENBHBIX MAaTEPUAJIOB, CEIbCKOXO3IMCTBEHHOE ITPOM3BOJICTBO, MHIIEBas
IPOMBIIICHHOCTh,  (hapMalleBTHYECKass  MPOMBINIJICHHOCTh,  IPOU3BOJICTBO
KOCMETUYECKHX TIpPenapaToB, MPOU3BOJICTBO KOHCTPYKIIMOHHBIX MaTEpHasoB,
AJIEKTPOHHAS TPOMBIIILJIECHHOCTh, HAHOTEXHOJIOTHH.



IUDTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUSA ITPOT'PAMMBI 110 XMW
HA BA30BOM YPOBHE CPEJIHEI'O OBILEI'O OGP A30B AHMA

JIMYHOCTHBIE PE3YJIBTATDHI

®I'OC COQO ycranaBnuBaer TpeOOBaHHS K pe3yabTaraM OCBOCHUS
00yJaromMUMHUC TIporpaMM CpeaHero oOmiero o0pa3oBaHus (JTMYHOCTHBIM,
MeTanpeAMETHBIM M NpeaMeTHbIM). HaydHo-meTroauyeckoil OCHOBOM st
pa3paboOTKH TUTAHUPYEMBIX PE3yJIbTATOB OCBOEHHUS MPOTPAMM CPEIHEro OOIIEro
00pa3oBaHus SBISAETCS CUCTEMHO-/IEATEIbHOCTHBIN TTOIXOI.

B COOTBETCTBUM C CHUCTEMHO-IEATEIbHOCTHBIM MOAXOJOM B CTPYKTYypeE
JUYHOCTHBIX PE3YyJIbTATOB OCBOEHUS MpeaMeTra «XUMHsS» Ha YPOBHE CPEIHETO
o01rero o0Gpa3oBaHus BBIJCICHBI CIICIYIOIINE COCTABISIONIHNE:

OCO3HaHUE OOYYAIOIIUMHCSI POCCHMCKON TPaKIaHCKOH HJICHTUYHOCTH —
TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSITEIBHOCTH M CAMOOIPEIETCHUIO;

HaJIMIMEe MOTHBAIIUU K 00YyUYCHHUIO;

IEJICHANIPaBIICHHOE PAa3BUTHE BHYTPEHHUX YOEKICHHUM JIMYHOCTH Ha OCHOBE
KJIFOUEBBIX IICHHOCTEH U UCTOPUYECKUX TPaIUIIUi 0a30BOI HAYKH XHUMUHU;

TOTOBHOCTh M CIIOCOOHOCTH OOY4YarOIIMXCS PYKOBOJCTBOBAaThCS B CBOCH
JESTETbHOCTA IEHHOCTHO-CMBICTIOBBIMUA yCTAHOBKAMH, MPUCYIIUMH LEIOCTHON
CUCTEME XUMHYECKOTO 00pa3oBaHus;

HAJIMYME TPABOCO3HAHUS DKOJIOTMUECKOW KYIbTYPhl U CIIOCOOHOCTH CTaBUTH
LEIU U CTPOUTD JKU3HEHHBIE MJIAHBI.

JInyHOCTHBIE pE3yNabTaTbl OCBOCHHS IpeaMera «XUMHS» JIOCTUTAIOTCS B
€IWHCTBE Y4eOHOM M BOCHHUTATENILHOW JIESITEILHOCTH B COOTBETCTBHUU C
TYMaHUCTUYECKUMU, COIMOKYIbTYPHBIMH, JYXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMU
U HJleaIaMU POCCHUICKOTO TPaXIAHCKOTO OOIIECTBa, MPUHSATHIMU B O0OIECTBE
HOpMaMH ¥  TpaBWJIaMU  TIOBEJCHHS, CIHOCOOCTBYIOIIMMH  IpoIleccam
CaMOIIO3HAHMS, CAMOPA3BUTUA W HPABCTBEHHOTO CTAHOBIICHHUS JIMYHOCTHU
00yJaromuxcsl.

JIuyHOCTHBIE pE3yNIbTaThl OCBOCHHUS MpeaMeTa «XUMHUSD OTpPa¥aroT
chOpMHUPOBAHHOCTh OMbBITA TO3HABATEIHLHON M TMPAKTHYECKOW JeATEIbHOCTH
oOyJarmuxcs Mo peaan3alyy MPUHATHIX B 00IEeCTBE IEHHOCTEH, B TOM YHCIIE B
YacTH:

1) rpamaaHCKOro BOCIIUTAHUSA .

OCO3HaHUS O0YYaIOIUTUMHUCA CBOUX KOHCTUTYIIMOHHBIX MPaB M 00S3aHHOCTEH,
YBaXXEHUS K 3aKOHY U MPABONOPSIIKY;

MPEACTABICHUSI O COLMAJIbHBIX HOpPMax M MpaBUIaX MEXKINYHOCTHBIX
OTHOIIIEHUM B KOJIJICKTHUBE;



TOTOBHOCTH K COBMECTHOW TBOPYECKOH JIEATEIHHOCTH IIPH CO3JaHUH YI€OHBIX
MIPOEKTOB, PEIIEHUN Y4E€OHBIX U TO3HABATENLHBIX 33]1a4, BHITTOJIHEHUH XUMHUYECKUX
HKCIEPUMEHTOB;

CIOCOOHOCTH TOHWUMATh W TPUHUMATH MOTHUBBI, HAMEPEHHWs], JIOTUKY U
apTryMEHTHI IPYTHUX MPHU aHAIU3E PA3IMYHBIX BUJIOB YU€OHOU eI TeIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCTIMTAHUS

LEHHOCTHOTO OTHOLIEHUS K HUCTOPUYECKOMY M HAY4YHOMY HaCJIEIUI0
OTE€YECTBEHHOM XUMMU;

YBOXEHUSI K TMPOIIECCY TBOPYECTBA B 0O0JIACTU TEOPUU M MPAKTHUECKOTO
MPUMEHEHHS] XMMUHU, OCO3HAHUS TOTO, YTO JOCTHUKEHHS HAYKU €CTh PE3YJbTaT
JUINTEIIbHBIX ~ HAONMIONCHHUM, KPOIMOTJIMUBBIX OKCIEPUMEHTAIBHBIX  TOUCKOB,
MOCTOSIHHOTO TPY/Jla YYEHBIX U MTPAKTUKOB,;

MHTEpECa U MTO3HABATEIbHBIX MOTUBOB B ITOJIYYE€HUHU U MOCIEAYIOIIEM aHAIN3E
uHGOPMAITIH O TIEPEIOBHIX TOCTHKECHHIX COBPEMEHHOM OTEUECTBEHHON XHUMUM;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIINTAHUS:

HPABCTBEHHOT'O CO3HAHMSI, ITUYECKOTO IMOBEACHUS,

CIIOCOOHOCTH OIICHMBATh CUTYAIlUH, CBSI3aHHBIC C XUMUYECKUMHU SIBIICHUSMH,
Y MIPUHUMAaTh OCO3HAHHBIC PELICHUS, OPUEHTUPYSACh HA MOPAJIbHO-HPABCTBEHHBIE
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OLICHMBAaTh CBOE IOBEICHHE W TMOCTYINKH CBOMX TOBApPHILEH C
MO3UIIMI HPABCTBEHHBIX U IPABOBBIX HOPM M OCO3HAHUE TMOCIEACTBUH ATHUX
ITOCTYIIKOB;

4) dopMupoBaHus KyJbTYpPbI 310POBbSI:

MOHUMAaHUSl I[IEHHOCTeW 370poBOTO W Oe3omacHOro oOpasza >KU3HH,
HEOOXOJIMMOCTH OTBETCTBEHHOTO OTHOIIEHHUS K COOCTBEHHOMY (DHU3MUYECKOMY H
IICUXUYECKOMY 370POBBIO;

cOOMIOZICHHsI TpaBWJI 0E€30MacHOTO OOpalleHHs C BeliecTBaMu B OBITY,
ITIOBCEIHEBHOW KU3HU U B TPYJIOBOU JIESITEIBHOCTH;

MOHUMAHMUS [IEHHOCTH TIPaBWJ HWHIMBUAYAIBHOTO W  KOJUIEKTUBHOIO
0€301acHOTO MOBEJCHUS B CUTYAIIHIX, YTPOKAIOUIUX 370POBBIO U KU3HU JIIOJIEH;

OCO3HAHUSA TOCJEACTBUI M HENPUATHS BPEIHBIX MPUBBIYEK (yIMOTpeOIeHUS
aJIKOTOJIsl, HAPKOTUKOB, KYpEHHUS );

S) TpyA0BOr0 BOCIIUTAHMS:

KOMMYHUKATUBHOW  KOMIIETEHTHOCTH B  y4eOHO-HMCCIIE0BATEIbCKON
JESITENIbHOCTH, OOIIECTBEHHO TIOJIE3HOM, TBOPYECKOW W JAPYIMX  BHJAAX
NEeSTENbHOCTH;

YCTAaHOBKM HAa aKTUBHOE Yy4YacTHUE€ B PEUICHWHM NPaKTHUYECKUX 3a1ay
COLIMAIbHOI HAIIPaBJIEHHOCTHU (B paMKax CBOErO Kjacca, IIKOJbI);



MHTEpeca K MPaKTHUYECKOMY M3YUYEHHIO TIpodeccuil pa3iniHoro poja, B TOM
YHUCJI€ HA OCHOBE MPUMEHEHHUSI IPEIMETHBIX 3HAHUN 110 XUMUH;

YBaXEHUS K TPYY, JIOASIM TpyAa U pe3yJabTaraM TPYJI0BOH AeATeIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HWHIUBUIYAIBHOW TPAEKTOPUHU
oOpaszoBaHus, Oyaymed mnpodeccud M pealu3aliyd COOCTBEHHBIX JKHU3HEHHBIX
IUTAHOB C Y4€TOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMHH, HHTEPECOB U
noTpeOHOCTEH 00IIeCTBA;

6) 3K0J10rN4ecKOro BOCIIMTAHHUS:

HKOJIOTHYECKHU 11€71eCO00pPa3HOr0 OTHOIIEHUS K MPUPOJIC, KAaK HCTOUYHUKY
CYLIIECTBOBAHUS KU3HU Ha 3eMJIE;

MOHUMAaHUSl TI00aTBHOTO XapakTepa HKOJOTHYECKUX TMPOOJIeM, BIUSHUS
SKOHOMHMYECKHUX MPOLIECCOB HA COCTOSIHUE MPUPOTHON U COLMATILHOM CPEIbI;

OCO3HAaHUA HEOOXOJAMMOCTH HCIOJIb30BAHUS JIOCTMKEHUW XUMHH  JIsI
pelIeHrs BOMpOCOB PAlMOHAIBLHOIO IPUPOIOIIOIb30BaAHNUS;

AKTUBHOTO HENPUSATHS JICMCTBUI, MPUHOCAIIMX BpPEH  OKPYKaAKOIIEH
NPUPOIAHON Cpe/ie, YMEHHUS MPOTHO3MPOBATH HEOIArONMPHUATHBIE KOJIOTHUECKHE
MOCJIE/ICTBUS IPEANPUHUMAEMBIX JIEHCTBUI U IPEJOTBPAIIATh UX;

HaJIUYMS Pa3BUTOIO HKOJOTMUECKOTO MBIIIEHUS, SIKOJIOTUUECKON KYJIbTYpHI,
OmbITa NEeATeIbHOCTH AKOJIOTMYECKOM HaIPaBJICHHOCTH, yMEHUs
PYKOBOJICTBOBAaTbCSI MU B ITO3HABATEJIbHOM, KOMMYHHUKATUBHON W COLMAJIbHOMU
MPAKTUKE, CHOCOOHOCTM W yMEHHUS AaKTUBHO TPOTUBOCTOSTH HJICOJIOTUU
xemodoOuu;

7) UEHHOCTH HAYYHOI'0 ITO3HAHUSA:

c(OPMHUPOBAHHOCTH MHUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKU U OOIIECTBEHHOM NMPaKTUKH;

MOHUMAaHUSl CrenudUKd XUMUM KaKk HayKH, OCO3HaHWS €€ pPOJIu B
(GbOpMHpPOBAaHUHU PAIMOHAILHOTO HAyYHOTO MBIIUICHHS, CO3J]aHUU IIETOCTHOTO
MPENICTAaBICHUST 00 OKPY’KAIOIIEeM MUPE KaK O €IMHCTBE MPUPOJBI U YETOBEKa, B
MO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEW U PEIIeHUH TPOoOIeM COXpaHEeHUs
MPUPOJITHOTO PAaBHOBECHS;

yOexxa€HHOCTH B 0COOOM 3HAYMMOCTH XUMHUU JJIi  COBPEMEHHOM
UBUJIM3AIMN: B €€ TYMaHWCTUYECKON HANIPaBJIEHHOCTH U BaKHOU POJIM B CO3/1aHUU
HOBOM 0a3bl MaTepuagbHOM KYyJIbTYpPbI, pEHICHUH TJI00aIbHBIX MpoOIeM
YCTOMYMBOIO Pa3BUTHUS YEIOBEUECTBA — CBIPHEBOM, IHEPTETUYECKOM, NUILEBOU U
HKOJIOTHYECKOM O€30MacHOCTH, B Pa3BUTUU MEIUIIUHBI, 00ECIIEYEHUU YCIIOBHI
YCIICIIHOTO TPYJa U IKOJIOTHYECKH KOM(DOPTHON KU3HU KaXKOTO YIeHa 00IIeCTBa;

€CTECTBEHHO-HAYYHOH TIPAaMOTHOCTH: TIOHMMaHUS CYIIHOCTH METOJO0B
MO3HAHUS, UCIOJb3YEMbIX B €CTECTBEHHBIX HayKaX, CIOCOOHOCTH HCIOJIb30BaTh
MoJIydaeMble 3HAHUS ISl aHAIIM3a U OOBSICHEHHS! SIBJICHUN OKPY’KaIOIIEeTo MUpa U



MPOUCXOIAIIUX B HEM U3MEHEHMM, YMEHUS JIelaTh 000CHOBAaHHBIC 3aKJIFOYCHHS HA
OCHOBE Hay4YHBIX ()aKTOB M UMEIOIINXCS JAHHBIX C IIEITBIO MOJIYISHHS TOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO HCIIOIb30BaTh XMUMHUYECKUE 3HAHUS IS
penieHus mpoOJieM B pealbHBIX KU3HEHHBIX CUTYAIIUAX;

MHTEpeca K MO3HAHUIO U UCCIIEI0BATEILCKON eI TENbHOCTH;

TOTOBHOCTH W  CIIOCOOHOCTM K  HEMNpPEphIBHOMY OOpa3OBaHHIO M
caM000pa30BaHUIO, K AaKTUBHOMY TMOJYYEHHUIO HOBBIX 3HAHUM 10 XHMHUHU B
COOTBETCTBUU C KU3HEHHBIMH MOTPEOHOCTSIMH;

UHTEpeca K 0COOEHHOCTSIM TpyJla B Pa3IMUHbIX cdepax mpodecCuoHaATbHOM

NEeATEIIbHOCTHU.
METANIPEIMETHBIE PE3YJIBTATHI

MertanpenMeTHble pe3yibTaThl OCBOEHUSI y4eOHOTO mpeamera «XUMUs» Ha
YPOBHE CpeJHET0 00111ero 00pa3oBaHus BKIIOYAIOT:

3HaYUMBbIE  JUIS dbopMHpOBaHUS ~ MHUPOBO33PEHUSI  OOYUYAIOIIMXCS
MEXIUCHUTIIMHAPHBIE (MEXIIPEIMETHBIC) OOIICHAYUHbIE MOHATHS, OTpaKaroIlIue
LEJIOCTHOCTh HAYYHOW KapTUHBI MHpa U CHEHU(UKY METOAOB IMO3HAHMS,
UCIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIECTBO, SHEPTUs, SIBJICHHUE,
IPOLIECC, CUCTEMA, Hay4yHbIH (DaKT, TPUHIIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEopHsl, UCCIIEIOBaHNE, HAOIIOJICHUE, U3MEPEHHE, DKCIIEPUMEHT U JIPYTHUe);

YHHUBEpCAJIbHbIE yueOHbIE NEHCTBUA (ITO3HABaTEIbHbIE, KOMMYHUKATUBHBIE,

peryJsTUBHBIC), obecrneunBaroIIne dbopmupoBaHue b yHKITMOHATBHOM
TPAaMOTHOCTH Y COLMATBHON KOMIIETCHIIUN 00YyJarOIIIXCS;
CIIOCOOHOCTH 00 y4Jaronmxcs UCTIOJIb30BaTh OCBOCHHBIC

MEXKIUCITUTIIIMHAPHBIC, MUPOBO33PEHUYECKHE 3HAHHUS U YHUBEpPCAJIbHbIC y4eOHBIC
JIEMCTBUS B TTIO3HABATEILHON U COI[MATIbLHOM MPaKTHUKE.

MeranpeamMeTHble pe3yJbTaThl OTPAXalOT OBJIAJCHUE YHUBEPCATbHBIMU
y4eOHBIMH  TI03HABATEIIbHBIMH, KOMMYHUKATUBHBIMU W  PETYJIATHUBHBIMU
JICUCTBUSMU.

OsBJanenue YHHUBEP CAJIbHBIMUI Y4eOHBbIMH NMO3HABATEJIbHBIMH
JefCTBUSIMMU:

1) 6a30BbI€e JIOTMYeCKHE AeHCTBUSA :

CaMOCTOSATENBHO  (OPMYIHUPOBATH M aKTyaJu3UpoBaTh  IpoOJeMy,
BCECTOPOHHE €€ paccMaTpUBaTh;

ONpPEACNIATh eI JEATEIIbHOCTH, 3aJaBasi IMapaMmMeTpbl W KPUTEPUH HX
JIOCTUXKEHUS, COOTHOCUTH PE3YJIbTATHI ACSITEIBHOCTH C ITOCTABICHHBIMU LESIMU;

MCIIOJIb30BaTh MPU OCBOCHUM 3HAHUW MPUEMBI JIOTUUECKOTO MBIIIJICHUS —
BBIJICTISAITh XAPAKTEPHBIE MPHU3HAKU MOHSTUM M YCTaHABIMBATh HUX B3aUMOCBA3b,



UCIOJIb30BaTh COOTBETCTBYIOIIUE MOHSATHUSA I OOBSICHEHHS OTACIBbHBIX (PAKTOB U
SIBIICHU;

BBIOMpATh OCHOBAHUSI U KPUTEPUU Uil KIAcCH(UKAIMU BEIIECTB W
XAMHYECKUX PEAKIIUM;

yCTaHaBIIMBaTh MPUYUMHHO-CICICTBEHHBIE CBSI3M MEXAY H3y4aeMbIMU
SABJICHUSIMH;

CTPOUTh JIOTUYECKUE PpACCYXKIEHUS (MHIYKTHBHBIE, JE€AYKTUBHBIE, IO
AaHAJIIOTUU ), BBISABIISITh 3aKOHOMEPHOCTH M MPOTHUBOPEUHS B PaCCMATPUBAEMBIX
SBIICHUAX, (POPMYJIMPOBATH BHIBOBI U 3aKITIOUCHUS;

MPUMEHSTh B MPOLIECCE MO3HAHUSA, UCIOJIb3yEMbIE B XUMUU CUMBOJIMYECKHUE
(3HAKOBBIE) MOJIENH, TPEOOPA3OBHIBATH MOICIIbHBIC MPEACTABICHUS — XUMHYECKUIT
3HaK (CUMBOJI) 3JIEMEHTa, XUMHUYECKask (hopmysa, ypaBHEHUE XUMUYCCKON PEeaKkIuu
— TMPU PEIIeHUH YYeOHBIX MO3HABATENbHBIX U MPAKTHUECKUX 33134, MPUMEHSThH
Ha3BaHHbIE MOJEIbHBIE MIPEACTABICHUS JJI BBISIBIICHUS XapaKTEPHBIX MPHU3HAKOB
M3Y4aeMBbIX BEIIECTB U XUMHUYECKUX PEAKIIUI.

2) 0a3oBbIe HCCIAEN0BATEIbCKUE TeHCTBHS:

BJIQJIETh OCHOBAaMH METOJOB HAYYHOTO IMO3HAHUSI BEIIECTB U XUMHUYECKHUX
peaKIuu;

dbopMynHpOBaTh LEIH U 33]]a4H U CCIICIOBAHUS, UCIIOIH30BATh ITOCTABICHHbBIC
U CaMOCTOSITENIbHO C(HOPMYIMPOBAaHHBIE BOMPOCHI B KauyeCTBE HWHCTPYMEHTA
MO3HAHUS W OCHOBBI JJI1 (DOPMUPOBAHMS THUTIOTE3BI MO MPOBEPKE MPABUIHLHOCTH
BBICKA3bIBAEMBbIX CYKICHHUII;

BJIAJETh HABBIKAMU CaMOCTOSITEIbHOIO IIJIAHUPOBAHMS U TPOBEACHUS
YU4EHUUYECKUX DKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIIOAAaTh 32 XOJIOM
pollecca, CaMOCTOATEIBHO TPOTHO3UPOBATh €ro pe3ylbTar, (OpMYyIUpPOBATH
0000111eHNS U BBIBOJIBI OTHOCUTEIIBHO JJOCTOBEPHOCTH PE3YJIbTATOB UCCIEIOBAHUS,
COCTaBIIATh 0OOCHOBAHHBIN OTUET O MPOJIETaHHOM paboTe;

npuoOpeTaTh OMBIT YYECHUYECKOM UCCIIENOBATENhCKOH W MPOEKTHOM
JESITENIbHOCTH, TPOSIBISITH CIHOCOOHOCT M TOTOBHOCTh K CaMOCTOSITENIBHOMY
MOMCKY METO/IOB PELICHUS TPAKTUYECKUX 3a]a4, IPUMEHEHHUIO Pa3IMYHbIX METOA0B
MO3HAHMSI.

3) paboTa ¢ uHpopmanueii:

OPUEHTUPOBATHCSI B PA3IMYHBIX MCTOYHUKAX HHPoOpManuu (Hay4HO-
NOMYJISIpHAs JIMTEpaTypa XHUMHYECKOTO COJIEpXKaHUs, CIPABOYHBIC IOCOOUS,
pecypcel HTEepHeTa), aHAMM3UpOBaTh MH(DOPMAIUIO PA3IUYHBIX BUAOB U (HOpM
NpeACTaBICHUS, KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTD u
HEMPOTUBOPEUYNBOCTb;



dbopMynHpOBaTH 3aMPOCHl U MPUMEHSITh PA3IMYHBIE METOJbI MPU TIOUCKE U
otbope wmHPOpPMAIMKA, HEOOXOAMMON IS BBIMOJHEHHS Y4YeOHBIX 3ajad
ONPEAECIEHHOTO TUIIA;

npuoOpeTaTh OMBIT HKCIOIb30BaHUSA HWHPOPMAITMOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTUH M Pa3TMYHbIX IIOUCKOBBIX CHCTEM;

CaMOCTOSITEIbHO  BBIOMpaTh  ONTHUMalbHYIO  (opMy  TpelncTaBiIeHUs
uHdopmaIu (CXembl, TpapuKu, JUarpaMMBbl, TAOIUIIbI, PUCYHKHU U JAPYTHE);

MCIOJIb30BaTh HAYYHBIN SI3BIK B KAY€CTBE CPEACTBA ITPH padOTE C XUMHUECKOM
uHpoOpMaIIMel: MPUMEHATh MEXNpeaMeTHbie ((pu3nueckue W MaTeMaThyecKue)
3HAKW U CUMBOJIBI, (hOpMYIIbI, a00pEBUATYPHI, HOMEHKIATYPY;

UCIOJIb30BaTh W MPeoOpa3oBbIBATh 3HAKOBO-CHMBOJUYECKUE CpEACTBA
HaTJISTHOCTH.

OBiaieHne yHUBEPCATbHBIMUA KOMMYHUKATUBHBIMHM J1€/iCTBUSIMHU:

3a7aBaTh BOMPOCHI MO CYIIECTBY 00CYXTaeMOi TEMBI B X0OJ1€ AUAIOTa W/ WIIN
JMCKYCCHH,  BBICKa3bIBaTh  WJIeH, (POPMYIHUPOBATH CBOM  MPEAIOKEHUS
OTHOCHUTEJIBHO BBHITIOJIHEHUS TP E/IOKEHHON 3aj1a4H;

BBICTYIIAaTh C MPE3CHTALUEH PE3yJbTaTOB TO3HABATEIHLHON EATEIHLHOCTH,
MOJIYYEHHBIX CAMOCTOSITEIBHO UM COBMECTHO CO CBEPCTHUKAMM MPH BHITIOJIHECHUH
XUMUYECKOTO IKCIIEPUMEHTA, MPAKTUIECKONH pabOThl MO MCCIEIOBAHUIO CBOMCTB
M3y4aeMbIX BEIIECTB, peain3alii yueOHOTO MpoeKkTa U (GOpMYyIUPOBATH BHIBOIbI
o pe3yJbTaTaM MPOBEAEHHBIX HMCCIIENOBAHUN MyTEM COTJIACOBAHUS TO3HIMI B
X0J1¢ 00CYXJIeHUsSI 1 OOMEHA MHECHUSIMU.

OBy1ajieHNe YHUBEPCATbHBIMHU PEryJISSTUBHBIMHU AeHCTBUAMM:

CaMOCTOSITEIPHO TUIAHUPOBATh M OCYIIECTBISTH CBOIO I103HABATEIBbHYIO
NEeSTENIbHOCTh, Ompenensiss e€ IeNMd MW 3a7add, KOHTPOJUPOBaTh U IO Mepe
HEOOXOJIMMOCTH KOPPEKTUPOBATh TMpeAJiaraéMblii  aJTOPUTM JEHCTBUM TIPH
BBITIOJIHEHUN YYE€OHBIX M HCCIIENOBATEIbCKUX 3aJa4y, BBIOMpaTh Haubosee
3hGdEeKTUBHBIN CMOCOO0 WX pemeHus C y4ETOM TMOJTyYeHHUS HOBBIX 3HAHUH O
BEIIECTBAX U XUMUYECKHUX PEAKIIUIX;

OCYILIECTBIIATh CAMOKOHTPOJIb CBOEH JIEATEIbHOCTH Ha OCHOBE CaMOaHaIN3a U
CaMOOILICHKH.

IHNPEJIMETHBIE PE3YJIBTATBI

10 KVIACC

[lpenMerHbie pe3ynbTaThl OCBOEGHHMS Kypca «OpraHudeckas XUMUS)
OTPaXKAIOT:

c(OpMHUPOBAHHOCTh  MPEJCTABICHUA O XHUMHUYECKOW  COCTaBISIOINIEH
€CTECTBEHHO-HAYYHOU KapTUHBI MUPA, POJIU XUMUU B IO3HAHUU SIBICHUHN MPUPO/IBI,



B (opMupOBaHMHM MBINIJIEHUS U KYJIbTYPbl JUYHOCTH, €€ (YHKIIMOHATHHOU
TPaMOTHOCTH, HEOOXOAMMOM JIJIsi PEIICHUS MPAKTUYECKUX 3aJ1ad M DKOJIOTHUYECKHU
000CHOBAHHOTO OTHOILIEHUS K CBOEMY 3JI0POBbIO U MIPUPOJIHOU CPEJIE;

BJIAJICHUE  CHCTEMOM  XMMHWYECKMX  3HAaHHUM, KOTOpas  BKJIKOYAET:
OCHOBOTOJIArarole TMOHATUS (XUMUYECKUW JJIEMEHT, aToM, »JJIEKTPOHHAas
000JI09Ka aToMa, MOJIEKYJIa, BaJICHTHOCTb, 3JIEKTPOOTPHUIIATEIIbHOCTh, XUMHUECKAsI
CBsI3b, CTPYKTypHasi ¢opmyna (pa3BépHyTass M COKpami€éHHas), MOJIb, MOJISIPHAS
Macca, MOJIIPHBIN 00BEM, YTIIEPOIHBIN CKeeT, PyHKIIMOHAIbHAS TPYIITa, pauKal,
M30MEpHsl, U30MEPBI, TOMOJIOTUYECKUH Psi/I, TOMOJIOTH, YIJIEBOAOPO/bI, KUCIOPO U
a30TCOAEPKAIINE COCIAMHEHUS, MOHOMEpP, IOJHUMEP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIDHBIE COEIUHEHMS); TEOPUM W 3aKOHbI (TEOpUsl CTPOECHUS
oprannyeckux BemiectB A. M. ByTtiepoBa, 3aKOH COXpaHEHHUs] MAcChl BEILIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKUN S3bIK XHWMHHU; MHUPOBO33PEHUECKHE 3HAHUS,
JeXalle B OCHOBE IMOHUMAaHUsl MPUYUHHOCTU U CHCTEMHOCTH XUMHUYECKUX
SBIICHUH, (DAKTONOTUYECKHE CBEACHUS O CBOMCTBaX, COCTaBe, MOJYYECHUU U
0€30MacHOM HCIOJIb30BAaHUHM BAKHEUIIMX OPraHMYECKUX BEIIECTB B OBITY H
MPaKTUYECKOU eI TEIbHOCTH YEIOBEKA,

c(OpMHUPOBAHHOCTh YMEHUW BBISBIISTH XapaKTEpHbIE MPU3HAKW TMOHSTHH,
yCTaHaBJIMBAaTh MX B3aUMOCBS3b, UCIIOJIb30BaTh COOTBETCTBYIOIIUE MOHSATUS IMPU
OIMCaHUU COCTaBa, CTPOEHUS U MPEBPAILlEHUN OPraHUYECKUX COCTUHEHUN;

c(OpMHUPOBAHHOCTh YMEHUW HCIOJIb30BaTh XWMHUYECKYIO CHUMBOJIUKY IS
COCTaBJICHUS MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOW, COKpAIIEHHOM)
dbopMyn OpraHMYEeCKMX BEIIECTB M YPABHEHUM XUMHUYECKHUX PpEaKIuH,
W3rOTaBIMBAaTh MOJIENN MOJIEKYJ OPraHMYECKHUX BEIIECTB MJIs WLIIOCTPALMU HX
XUMHUYECKOTO ¥ TPOCTPAHCTBEHHOTO CTPOECHHUS;

c(OpMHUPOBAHHOCTh YMEHHI YCTaHABIMBATh MPUHAJICKHOCTh W3y4YEHHBIX
OpPraHMYECKUX BEIIECTB IO HUX COCTaBY U CTPOCHUIO K ONPENCIEHHOMY
KJIACCy/TPYIIEe COENUHEHUHN (YTIeBOAOPOJbI, KHUCIOPOJ € a30TCOJEpIKaIIUe
COETMHEHUS, BBICOKOMOJICKYJISIPHBIC COEAMHEHHUS), JaBaTb KM Ha3BaHUS TIO
cucrematnueckoit Homenknarype (IUPAC), a Takke NpHUBOJIUTH TPUBHAIbHBIC
Ha3BaHUSl OTJIEJIbHBIX OPraHUYECKHX BEHIECTB (3TWJIEH, NPONWIEH, AalleTUJIEH,
ATUJICHTJIUKOJIb, TIUIEPUH, (EeHON, (opMalbIerul, aneTalbJeTull, MypaBbUHAs
KHMCJIOTa, YKCYCHAas KHUCIIOTa, OJICMHOBAsI KUCIIOTa, CTEAPUHOBAsI KUCIIOTA, [IFOK03a,
bpyKTO3a, Kpaxmal, eJUTI0I03a, TIUIUH);

c(OPMHUPOBAHHOCTH YMEHHUS ONPEACTATh BUJBI XWMHUUYECKOW CBSI3U B
OpPraHUYECKUX COCTUHEHUSX (OAMHAPHBIC U KPATHBIE);

c(OpMHUPOBAHHOCTh YMEHMSI TPUMEHSTH TOJOKEHUS TEOPUH CTPOEHUS
oprannueckux Bemects A. M. bytiepoBa ajist 00bsiCHEHUS 3aBUCUMOCTH CBOWCTB
BEIIECTB OT UX COCTaBA U CTPOEHUS; 3aKOH COXPAHEHHUSI MacChl BEUIECTB;



c(OpMHUPOBAHHOCTH YMEHHH XapaKTepHU30BaTh COCTaB, CTPOCHUE, PU3UUECKUE
U XUMUYECKHE CBOMCTBA THUMUYHBIX MPEICTABUTENCH pPAa3JIMYHBIX KJIACCOB
OpraHMYECKUX BEIIECTB (METaH, 3TaH, STUJIEH, IPOTHIICH, alleTHIeH, OyTraaueH-1,3,
MeTuiOyTanuen-1,3, 6eH301, METaHOI, 3TAHOJ, dTUICHTIIUKOIb, TIUIEPUH, (eHOoT,
areTalbJIeru/i, MypaBbUHAsS M YKCYCHAsl KUCIIOTHI, TJIFOK03a, KpaxMall, [eJUII0JI03a,
AMUHOYKCYCHasl KHCJIOTa), WUTIOCTPUPOBATh TEHETUYECKYIO CBSI3b MEXKIY HUMH
YPAaBHEHUSIMU COOTBETCTBYIOIIUX XHWMHUYECKHX PEAKIUH C HCIOJIb30BAaHUEM
CTPYKTYPHBIX (hOPMYII;

c(OpMHUPOBAHHOCTH YMEHUS XapaKTepU30BaTh UCTOYHUKH YTIEBOIOPOIHOTO
ChIpbs (He(Th, IPUPOAHBIN T'a3, YTOJIb), CIOCOOBI X MEPEPAOOTKH U TPAKTUIECKOE
IPUMEHEHHE MPOTYKTOB MepepadboTKH;

c(OpMHUPOBAHHOCTh YMEHUN TMPOBOJWTH BBIYUCICHUS TI0 XUMHUYECKUM
ypaBHEHUSIM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIM TPOJIYKTa
pEeaKIUU IO U3BECTHBIM Macce, 00BEMY, KOJTMUECTBY OJTHOTO U3 MCXOJIHBIX BEIECTB
WJIU TIPOJIYKTOB PEAKIUN);

chOpMUPOBAHHOCT, YMEHUW BIIAJIETh CHUCTEMOH 3HaHUH 00 OCHOBHBIX
METOJIaX HAyYHOTO MO3HAHMS, UCTIOH3YEMBIX B XUMHH MPU U3YYCHUH BEIIECTB U
XUMUYECKUX SIBJIEHUH (HaOII0/IcHNe, U3MEPEHHE, IKCIIEPUMEHT, MOJICIIMPOBAHNE),
UCIOJIb30BaTh CHUCTEMHBIC XHUMHUYECKHWE 3HAHUS [UISl TPHUHITHS pEIICHUN B
KOHKPETHBIX JKU3HEHHBIX CUTYaIlMsX, CBSI3aHHBIX C BeIIeCTBAMHU M HX
PUMEHEHUEM;

c(OpMHUPOBAHHOCTH YMEHUHN COOIIOATh MpaBUJIa MOJB30BAHUS XUMHUECKOU
nocyJioi u jabopaTOpHBIM OOOpPYJOBAaHHMEM, a TakXKe IpaBuia OOpaIleHUs C
BEIIECTBAMU B COOTBETCTBUU C WHCTPYKIIMSMU IO BBIMOJHEHHUIO J1a0OPATOPHBIX
XUMUYECKUX OIBITOB;

c(OPMHUPOBAHHOCTh YMEHUN TUIAHUPOBATh W  BBITIOJHATh XUMHUYECKUI
HKCIIEPUMEHT (MIPEBpAIICHUS OPTAaHUYECKUX BEIIECTB MPU HArpEBAHUU, TTOTYICHHE
ATHUJICHA ¥ U3YYECHUE €r0 CBOMCTB, KAYECTBEHHBIE PEAKIIMH OPTAHUIECKHUX BEIIECTB,
JIeHaTypaIusi OeIKOB IPU HATPEBAaHUH, IIBETHBIE PEAKIIUU OCIKOB) B COOTBETCTBUU
C TMpaBUJiaMU TEXHUKH O€30MaCHOCTH TMpuU OOpalleHuH ¢ BelIeCTBAMHU M
7a00paToOpHBIM ~ 00OPYNOBAaHMEM, TIPEJACTABIATH PE3YIbTAaThl  XUMHUYECKOTO
JKCIIepUMEHTa B (opMe 3amucu ypaBHEHHMH COOTBETCTBYIOIIMX pEAKIUN U
(dbopMyIHpOBaTH BEIBOJIBI HA OCHOBE ATUX PE3yJIbTaTOB;

c(OPMHUPOBAHHOCTh YMEHUW KPUTHUYECKH aHAJTU3UPOBATH XUMHUUYECKYIO
uHpOpMAIINIO, TIOJIydaeMyld U3 pa3HbIX MCTOYHUKOB (CpEICTBa MAacCOBOM
uHdopmaruu, IHTepHeT u Apyrux);

chOpMUPOBAHHOCT, ~ YMEHHHM  cOOJIOMaTh  IpaBWja  DKOJOTHUYECKHU
1eecCO00pPa3HOr0 TOBEACHUSI B OBITY U TPYAOBOM JEATENIBHOCTH B IIENIAX
COXpaHEHMsI CBOETO 3/I0POBbS M OKPYXKAIOUIEH MPUPOTHOM Cpebl, OCO3HABATH



OITACHOCTh BO3JCUCTBUSI HA >KUBBIC OPraHU3MBbl OINPEACIEHHBIX OPraHUYECKUX
BEIECTB, MOHMMAas cMbIch mokasarens IIJIK, moscHsITh Ha mpuMmepax CrocoObl
YMEHBIICHUST W TPEIOTBPAllEHUS WX BPEIHOTO BO3JCHCTBUS HA OpPraHu3M
YEeJIOBEKa;

JUIS 0OYYaroIIUXCsl ¢ OrpaHUYCHHBIMUA BO3MOKHOCTSMHU 370POBbSI: YMEHHUE
IPUMEHSITh 3HAHUS 00 OCHOBHBIX JOCTYIHBIX METOJIaX ITO3HAHHWS BEIIECTB M
XUMHUYECKUX SBJICHUI;

JUISL  CIICTIBIX MW CJIIA0OBUIAIIMX OOYYaIOIMMXCS: YMEHHE HCIIOJIb30BaTh
penbedHO-TOUCUHYI0 cucTemMy obo3HadeHui JI. bpaitnst mis 3anmicu XUMHUYECKHX

dbopmy.
11 KJIACC

[IpeameTHBIE pe3yiabTAaTBl OCBOEHUA Kypca «OOmmas W HeopraHuyeckas
XHAMUS» OTPAKAIOT:

cOPMUPOBAHHOCTh  IPEACTABICHUNW: O XHUMHYECKOM COCTaBIISIONICH
€CTECTBEHHO-HAaYYHOU KapTUHBI MUPA, POJIM XUMHUH B TIO3HAHUU SIBJICHUN IPUPOJIBI,
B (OpPMHUPOBAHUU MBIIIJICHUS W KYJIBTYPhl JUYHOCTH, €€ (YHKIIMOHAIBHOMN
IPaMOTHOCTH, HEOOXOMMOM ISl PEIICHHS MPAKTHYSCKUX 3a7a4 M KOJOTHUECKHU
000CHOBAHHOTO OTHOIIECHUS K CBOEMY 3JI0POBBIO 1 IIPUPOJIHON CPEJIE;

BJIAJICHUE  CUCTEMOW  XMMHYECKMX  3HAHUH, KOTOpas  BKJIKOYACT:
OCHOBOIIOJIATAIONINE MOHATUSA (XUMHUYECKHI 3JEMEHT, aToM, M30Tom, S-, P-, d-
AIIEKTPOHHBIE OPOWTAIM aTOMOB, HMOH, MOJEKYJIa, MOJb, MOJISIPHBIA OOBEM,
BAJICHTHOCTD, 3JICKTPOOTPHUIATEIBHOCTh, CTENCHb OKUCICHUS, XUMUYECKasd CBA3b
(KOBaJICHTHAsI, MOHHAs, METAJUIMYECKasi, BOJAOPOIHASA ), KPUCTAUIMYECKAs PEIIETKa,
TUNBl ~ XAMHAYECKUX  PEAKIMid, PacTBOP, DJECKTPOJHTHI, HEIIECKTPOIHUTHI,
AJIEKTPOJIUTHYECKAST JUCCOUMAIMS, OKHUCIUTEb, BOCCTAHOBUTEIb, CKOPOCTH
XMMHUYECKOM peakIuh, XUMHYECKOE€ pPaBHOBECHE), TEOPUU U 3aKOHBI (TeopHs
AJIEKTPOJIUTHYECKON JHcconManuu, nepuoandeckuii 3akon . M. Menneneesa,
3aKOH COXPAHEHMSI MACChI BEIECTB, 3aKOH COXPAHECHUSA W MPEBPAIICHUS SHEPTUU
IpU XUMHUYECKUX PEAKIHAX), 3aKOHOMEPHOCTH, CHUMBOJHYECKUN S3BIK XHUMUH,
MHUPOBO33PCHYECKUE 3HAHUS, JIEKAIIUE B OCHOBE NMOHUMAHUS NPUUYUHHOCTH U
CUCTEMHOCTH XUMHUYCCKHUX SBJICHUM, (DAKTOJOTHUYECKHE CBEJICHHUS O CBOWCTBAX,
coCTaBe, MOJyYCHUU U O€30ITaCHOM HCIIOJIb30BAaHUN BaYKHEHUIITMX HEOPTAHUUECKUX
BEIIECTB B OBITY M IIPAKTUYECKOM JESITeIbHOCTH YEIOBEKA;

c(hOpPMUPOBAHHOCTh YMEHHU BBISBIISITH XapaKTEPHbIE TPU3HAKH TOHSTHM,
YCTAHABJIMBATh WX B3aHMMOCBS3b, MCIIOJb30BaTh COOTBETCTBYIOIIME MOHATHSA MPHU
OIMCAaHUM HEOPTAHUYECKUX BEIIECTB U UX MPEBPAICHUM;

chOpPMUPOBAHHOCTh YMEHUN HCIOJIb30BaTh XUMHUYECKYIO CHMBOJIUKY JIJIs
cocraBieHus GOPMYJI  BEIIECTB M  ypaBHEHUM XHMHYECKHUX  PEaKIIHH,



cucrematnaeckyro HoMeHkinarypy (IJUPAC) u TpuBraibHbIe Ha3BaHUS OTIEIBHBIX
HEOPTraHMYECKUX BEIIEeCTB (YrapHbIM Ta3, YIJIEKUCIBIA Ta3, aMMHUaK, raméHas
U3BECTh, HETalEHas N3BECTh, MUTHEBAS COJIA, TUPHUT U JPYTHUE);

c(OpMHUPOBAHHOCTH YMEHUHN ONPEETATh BAIGHTHOCTh U CTENIEHh OKHCIICHUS
XUMUYECKUX DJIEMEHTOB B COCIUHEHUSX PA3IMYHOTO COCTaBa, BHUJl XUMHUYECKOUN
CBsI3M (KOB&JICHTHAS, MOHHAS, METAILTUYECKas, BOJOPOIHAS) B COCAMHEHUSIX, THII
KPUCTALTNYECKON PEIIETK KOHKPETHOTO BellecTBa (aToMHasi, MOJIEKYJsIpHas,
WOHHAsI, METANINYECKasi), XapaKTep CPeJbl B BOJHBIX PACTBOpaX HEOPTAHUYECKUX
COCOUHCHUM;

c(OpMUPOBAHHOCTH YMEHHU yCTaHaBIUBATh MPUHAITICKHOCTh
HEOPTaHMYECKUX BEIIECTB IO HX COCTABy K OMNPENEIEHHOMY KJACCy/TpyIIne
coemuHeHu# (ITPOCThIE BEIECTBA — METAUIBl U HEMETAIIIbI, OKCUBI, OCHOBAHUS,
KHUCIIOTHI, aM()OTEPHBIE THIPOKCHUJIBI, COJIN );

c(OpMHUPOBAHHOCTh YMEHUHN PACKPHIBATH CMBICI TIEPHOUIECKOTO 3akoHa Jl.
W. MenpeneeBa v JEMOHCTPUPOBATH €r0 CUCTEMATU3UPYIOIIYIO, OOBSICHUTEIBHYIO
Y TIPOTHOCTUYECKYIO (DYHKITUY;

c(OPMHUPOBAHHOCTh YMEHUW XapakTEePU30BaTh dJIEKTPOHHOE CTPOCHUE
aTOMOB XMMHYECKUX djieMeHToB 1-4 mepuogoB Ilepuonnyeckoid CHUCTEMBI
xuMudeckux saemMeHtoB J[. M. MenneneeBa, HCIONB3ys MOHATHS «S-, P-, d-
AJIEKTPOHHBIE OPOUTATN Y, «OHEPTETHUECKUE YPOBHUY, OOBICHITh 3aKOHOMEPHOCTH
U3MEHEHHSI CBOWCTB XMMHMUYECKHMX DHJIEMEHTOB M UX COCIMHEHHH MO MEepHojaM U
rpynnam [lepuoaundeckont cucteMbl XUMHUYECKUX 3JieMeHTOB /. 1. Menneneena;

c(OpMHUPOBAHHOCTh ~ YMEHHH  XapakTepu30BaTh  (OMHUCHIBATH)  OOIIHE
XUMUYECKUE CBOMCTBA HEOPTAaHWYECKUX  BEHIECTB  PA3IUYHBIX  KJIACCOB,
MOJATBEPKAATh CYIECTBOBAHHE TEHETUYECKOW CBSI3U MEXAY HEOPTaHHMYEeCKUMU
BEIIECTBAMU C TIOMOIIBIO YPaBHEHUI COOTBETCTBYIOIIUX XUMHUYECKUX PEAKIIHIA;

c(OpMHUPOBAHHOCTh YMEHHUS KJIACCU(PHUIIMPOBATh XUMHYECKHE PEAKIMH TI0
Pa3TUYHBIM TPU3HAKAM (YUCIIY M COCTaBY PEarupyroliux BEIIEeCTB, TEIUIOBOMY
ahPeKTy peakiuu, U3MEHEHUIO CTEIEHEH OKHCIICHHS DJIEMEHTOB, OOpaTUMOCTH
peaKInu, y4acTUIO KaTaln3aTopa);

c(OpMHUPOBAHHOCTh YMEHUW COCTABIIATh YPaBHEHHUS PEAKIUN pa3IMYHbIX
THUTIOB, TOJHBIE U COKPAIIEHHBIC YPABHEHUSI PEaKLIUi MOHHOTO OOMEHA, YIUThIBas
YCIIOBUSA, TIPU KOTOPBIX 3TH PEAKIIUU UAYT 10 KOHIIA;

c(OPMHUPOBAHHOCTh yYMEHUN MPOBOJUTH PEAKIMH, TOATBEPIKIAIOIINE
KAueCTBEHHBIN COCTaB pa3IMYHBIX HEOPTaHMYECKUX BEIEeCTB, pPaCIO3HABAThH
OTIBITHBIM MYTEM MOHBI, MPUCYTCTBYIONINE B BOJAHBIX PACTBOPAX HEOPTAHMUYECKUX
BELIECTB;



c(OPMHUPOBAHHOCTh ~YMEHUW  pacKpbIBaTh CYIIHOCTb  OKHCIUTEIHHO-
BOCCTAaHOBHTEIIbHBIX PEAKIUA MOCPEACTBOM COCTABJICHUS AJIEKTPOHHOTO OanaHca
ATHUX PEAKIIUN;

c(OpMHUPOBAHHOCTH YMEHHUM OOBICHATH 3aBUCUMOCTh CKOPOCTH XUMUYECKOU
peaKIuu OT Pa3INYHBIX (PAKTOPOB; XapaKTep CMEIIEHUSI XUMUIECKOTO PaBHOBECHS
B 3aBUCMMOCTH OT BHelIHero Bo3aeicteus (npuniun Jle [larense);

c(OpMHUPOBAHHOCTh YMEHHUH XapaKTepU30BaTh XUMHUYECKHE TMPOIIECCHI,
JeKalue B OCHOBE MPOMBIIIJICHHOTO TOJMYyYEHHUs CEpHOM KHUCIOTHI, aMMHaKa, a
Takke C(HOPMUPOBAHHOCTH MpEACTaBICHUN 00 OOMIMX HAYYHBIX MPUHIUIAX U
HKOJIOTHYECKUX MPOOIEMax XUMHUYECKOTO MPOU3BOJICTBA;

c(OpMHUPOBAHHOCTh YMEHHM TPOBOJUTH BBIUMCIEHUS C HCIOJIb30BAaHUEM
MOHSTHS «MAacCOBast I0JIsl BEUIECTBA B PACTBOPE», 00bEMHBIX OTHOIIIEHUH Ta30B IIPH
XUMUYECKUX PEAKIHMsIX, MACcChl BEIIECTBA WIM 00bEMa ra3oB IO H3BECTHOMY
KOJIMYECTBY BEIIECTBA, MAcCE€ WM O00BEMY OJHOTO U3 YYACTBYIOIIMX B PEAKITUU
BEIIECTB, TEIUIOBOTO 3(deKTa peakilii Ha OCHOBE 3aKOHOB COXPAHEHUS MACCHI
BEIIECTB, MPEBPAIEHUS U COXPAaHEHUS YHEPTUH;

c(OpMHUPOBAHHOCTH YMEHUH COOIIOATh MPaBUJIa MOJB30BAHUS XUMHUYECKOU
nocyJioi U JabopaTOpHBIM OOOpPYJOBaHMEM, a TaKXkKe MpaBWiia OOpaleHus ¢
BEIIECTBAMU B COOTBETCTBUU C WHCTPYKIIMSIMU IO BBIMOJHEHUIO J1a0OPATOPHBIX
XUMUYECKUX OIBITOB;

c(OPMHUPOBAHHOCTh YMEHUW IUIAHUPOBATh U BBHIMOJHATh XUMHYECKHIM
DKCIIEPUMEHT (pa3lioKeHUE TMEPOKCHIa BOAOPOJa B MPUCYTCTBUHU KaTaauzaTropa,
OTIpeJIeNIeHNe Cpebl PacTBOPOB BEIIECTB C TOMOIIBI)  YHUBEPCAIHHOTO
WHJIMKATOPa, BIUSHUE PA3IMYHBIX (PAKTOPOB Ha CKOPOCTh XUMUYECKOU PEaKIInH,
peakinuu MOHHOTO OOMEHa, KaueCTBEHHBIE pEakIMM Ha cylbdaT-, kapOoHaT- U
XJIOPUI-aHUOHBI, HA KaTHOH aMMOHWUS, PEIICHHE SKCIEPUMEHTAILHBIX 3a7ad I10
Temam «Mertamibl» U «HemeTamnbsl») B COOTBETCTBUU C TpaBUJIAMU TEXHUKHU
0€30MMacHOCTH MpU OOpaIIEHUH C BEIECTBAMH U JIaOOPATOPHBIM 00OPYI0BaHUEM,
MPENICTABIATh PE3yJAbTAaThl XUMHUYECKOTO JKCIEpUMEHTa B (OpMe 3arucH
YPaBHEHUI COOTBETCTBYIOIIMX PEAKIINI 1 (hOPMyTUPOBATH BEIBOIBI HA OCHOBE ATHX
pe3yIbTaTOB;

c(OPMHUPOBAHHOCTh YMEHUW KPUTHUECKH aHAJTU3UPOBATH XUMHUYECKYIO
uHpOpMAIIMIO, TIOJIydaeMyld U3 pa3HbIX HMCTOYHUKOB (CpEICcTBa MAacCOBOM
KOMMYHUKaiuu, UHTepHET U Ipyrux);

chOPMUPOBAHHOCT, ~ YMEHHM  cOOMIOMaTh  IpaBWja  DKOJOTUYECKHU
1EJI€CO00Pa3HOr0 TOBEJACHUSI B OBITY W TPYJAOBOWM JEATEIBHOCTH B IIEJAX
COXpaHEHMsI CBOETO 3JI0POBbSI M OKPYXKAIOUIEeH MPUPOTHOM Cpeabl, OCO3HABATH
OTACHOCTh BO3JICUCTBHS Ha JKUBBIE OPTAHU3MBI ONPEEIEHHBIX BEIIECTB, TOHUMAs



cvbpicn mokazarenst [IJIK, moscHSITP Ha mpuMepax CrocoObl YMEHBIICHHUS W
MIPEAOTBPALLEHUS UX BPEAHOTO BO3JACUCTBHS HA OPTaHU3M YEJIOBEKA;

JUIsi 0Oy4YaroOIIUXCsS C OTPAHUYEHHBIMU BO3MOXKHOCTSIMH 37I0POBbS: YMEHHUE
OPUMEHSTh 3HAHUS 00 OCHOBHBIX JOCTYIHBIX METOJaX ITO3HAHHS BEIIECTB H
XUMHUYECKUX SIBJICHUI;

JUISE  CIEMBbIX ¢ CHA0OBUIANIMX OOYYaIOUIMXCS: YMEHHE MCIOJIb30BaTh
penbedHO-TOUCUHYI0 cucTemMy obo3HadeHui JI. bpaitnst mis 3anmMcu XUMHUYECKHX

dbopmy.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KIIACC

KosmmyecTBo yacos DJIeKTPOHHBbIE
HaumeHOBaHUe pa3esioB U TeM (undposbie)
Ne i/l Kontpoabnbie | IlpakTuueckue
NPOrpamMMbIl Bcero o0pa3oBaTeJIbHbIE
padoThI padoThI pecype
Pa3nen 1. TeopeTnueckue OCHOBBI OPraHUYECKO XUMUH
[Ipenmet oprannueckoi xumMun. Teopus
1.1 CTPOEHHS OPraHUUYECKUX COEAUHEHUH A. 3
M. bytneposa
Hroro no pazneny 3
Pa3znen 2. YraeBoaopoabl
2.1 [IpenenbHBIC YTIEBOAOPOABI — AJIKaHBI 2 0.5
29 HenpenenbHbie yrieBOOPOIBI: aJTKEHEI, 6 1
aJKaJMeHbl, aTIKUHbI
2.3 ApomMaTHueCcKHe yIIIeBOIOPOIbI 2
94 [TpupoaHbIe HICTOYHUKH YTIIEBOAOPOIOB U 3 05
ux nepepadboTka
2.5 0
Hroro no pazneny 13
Pa3nen 3. Kucjiopoacoaep:kaniue opraHndeckue coenHeHunst
3.1 Cruptel. DeHou 3
3.2 Anbpaerunsl. KapOOHOBBIE KUCTOTHI. 7 1
CnoxHble 3¢upsl
3.3 VraeBoasl 3 1




Hroro no pasneny

13

Pa3zges 4. A3oTcoaepaxanine OpraHnyecKue coeuHEeHU s

4.1 AMUHBI. AMUHOKUCIIOTHL. benku 3
Hroro no pazneny 3
Pa3neu S. BoicokoMoJIeKyYIIpHBIE COeUHEHUSA

5.1 ITnactmaccel. Kayuyku. Bosokna 2
Hroro no pazneny 2
OBUIEE KOJIMYECTBO YACOB I1O0 34

ITPOT'PAMME




11 KIIACC

KonnyecTBo yacos DJIEeKTPOHHBbIE
HaunmMeHoBaHMe pa3/iesioB U TeM undpoBbie
Ne ni/m P Kontpoabnbie | IpakTuueckue (mpp )
NPOrpamMMbl Bcero o0pa3oBaTeJIbHbIE
padoThI padoThI
pecypchl
Pa3nen 1. Teopetnueckue 0OCHOBBI XUMHU
Crtpoenue atomoB. [lepuonudeckuii 3aK0H
1.1 u [lepuonnueckas cucreMa XMMHUYECKUX 3
anemenTtoB JI. YI. Menaencera
12 Crtpoenue BemiecTBa. MHOTOOOpasue 4
' BELIECTB
1.3 XUMHYECKHE PeaKIuu 6 1 1
Hroro no pasneiry 13
Paznen 2. Heopranuueckasi XuMus
2.1 MerTanb
2.2 Hewmetanmsr 1 1
23 CBsI3b HEOPTAHMYECKUX M OPTaHUYECKUX 5
' BELIECTB
Htoro mo pazneny 17
Paznen 3. Xumus u ;KM3Hb
3.1 XUMUS ¥ )KU3Hb 4
Hroro no pazneny 4
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 2 3







IHOYPOYHOE INTAHUPOBAHHUE
10 KIIACC

Ne
n/n

Tema ypoka

KoauuecTBO 4acoB

Bcero

KonTpoabHbie
padoThI

IIpakTnueckue
padoThI

DJIeKTPOHHBbIE
uugposeie
o0pa3oBaTesIbHbIEC

pecypcsbl

Teopust cTpoeHUsI OPraHUYECKUX

coenuHeHuii A. M. bytnepoBa, €€ 0CHOBHbIE

TIOJIOXKECHUA

[IpencraBienue o KiaccuPpuKauu
opraHnyeckux BemecTB. Homenkiarypa

(cuctematnyeckasi) U TpUBHAJIbHBIC Ha3BaHUS

OpTaHUYCCKUX BCUICCTB

BxoaHast KOHTposIbHAs paboTa. AJIKaHbI:
COCTaB U CTPOEHHE, TOMOJIOTUYECKUN PsIT

0.5

[IpenmeT opraHudecKoi XuMuH, €€
BO3HUKHOBEHHUE, PA3BUTHE U 3HAUECHUE

MertaH u 3TaH — npocTeume
MPEJICTABUTEIN aJIKaHOB

AJIKEHBI: COCTaB M CTPOCHHUE, CBOMCTBA

DTWJIEH U IPONUJIEH — MPOCTENIINE
MPEACTABUTENH AJIKEHOB

[Ipaktuueckas pabora Ne 1. «Ilonyuenue
9TUJIEHA U U3YyUYEHUE Er0 CBOWCTBY

Anxamuensl. byranuen-1,3 u
MeTunoytaauen-1,3. [lonyuenue
CHUHTETHUYECKOI0 KayyyKa U pe3UHbI




AJIKMHBI: COCTaB U 0COOEHHOCTH CTPOSHMUS,

10 TOMOJIOTHUECKUIA psii. ATIETHIICH —
MPOCTEUIININ TPEACTABUTEb ATKHHOB

11 Bbruncienus no ypaBHEHUIO XMMUYECKON
peaxkuun

12 Apenbl: 0eH30:1 U Toayol. TOKCHYHOCTh
apeHoB

13 I'enetnyeckas CBS3b YIIIEBOJIOPOJIOB,
MPUHAUISKAMX K PA3TUYHBIM KJlaccam
[IpupoHbIe HICTOYHUKH YTIJIEBOJIOPOJIOB:

14 MPUPOJHBIN ra3 U MOMyTHbIE HEPTIHBIE Ta3bl,
HEe(PTh ¥ IPOIYKTHI €€ mepepadOTKI
[IpupoHbIE HICTOUHUKH YTJIEBOIOPOJIOB:

15 MIPUPOHBIN a3 v NOMyTHbIE HEPTSIHBIE Ta3bl,
He(Th U MPOAYKTHI €€ mepepaboTKu

16 KoHnTponbHas pabdora no pasaeny 05
«YTIIeBOIOPOIBI»

17 [IpenenbHbIe 0THOATOMHBIE CITUPTHI:
METaHOJI ¥ 3TaHoJI. BoopoHas cBs3b

18 MHOroaToMHbI€ CIIUPTHI: STUICHIIIUKOIb U
[JIMLEPUH

19 ®deHo: cTpOeHHE MOJIEKYJIbI, (PU3UUYECKHE U
XUMHAYECKHE CBOICTBA, IPUMEHEHNE

20 Anpreruapl: popManbaeria ¥ aeTanbIeTHI.
AneTtoH

21 OnHOOCHOBHEIE TIpEIETbHBIE KapOOHOBHIE

KHUCJIOTBI: MypaBbHUHAS U YKCyCHAast




[IpakTuyeckas padota Ne 2. «CBolicTBa

22 pacTBOpa YKCYCHOM KHCIOTBD»

93 CreapuHOBas U OJIEMHOBAS KUCIIOTHI, KaK
MPEACTABUTENH BBICIIUX KAPOOHOBBIX KHUCIIOT

24 Mpbuta Kak COJIM BBICIIIMX KapOOHOBBIX
KHMCIIOT, NX MOIOIIEeE IEHUCTBHE
CrnoxxHbie 3(pUpbl KaK TPOU3BOTHBIE

25 KapOOHOBBIX KUCJIOT. [ MAPOIN3 CIIOKHBIX
3¢pupoB

26 Kupsr: ruponn3, mpuMeHEHUE,
Ouoorudeckas poiib KUPOB
VYrieBoapl: cocTaB, Ki1acCUpUKAIKS.

27 Baxuetimme npencTaBuTeNd: TIIFOK03a,
(dbpykTo3a, caxaposa

)8 Kpaxmair u 1iesumosio3a Kak MpupoOTHbIC
MTOJIUMEPBI
Kontponbnas pabota mo pasaerny

29 «Kucnopoaconepxariye opraHu4ecKue
COEIUHEHUS

30 AMUJHBIL: METUJIAMUH H aHUJIUH
AMUHOKHUCIIOTHI KaK aM(pOTepHBIC

31 OpTraHUYECKHUE COSTUHEHUS, UX
ouonornyeckoe 3Hauenue. IlenTuanl

32 benku kak npupogHbIE
BBICOKOMOJICKYJISIPHBIE COSMHCHUS

33 HToroBast KOHTpOJIbHAS 32 TOJT

34 OCHOBHBIE TTOHATHS XUMUHU

BBICOKOMOJIEKYJISIPHBIX COCIMHEHUM.




OcHOBHBIC METOJAbI CHHTC3a
BBICOKOMOJICKYJIAPHBIX CO@I[I/IHGHI/II\/’I.

[Inactmaccsl, Kaydyku, BOJIOKHA

OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME

34




11 KIIACC

Ne
n/n

Tema ypoka

KoanuyecTBO 4acoB

Bcero

KoHTpoabHbIE
padoThI

IIpakTnueckue
padoThI

DJIEeKTPOHHBbIE
uugposeie
o0pa3oBaTesibHbIE

pecypcsbl

XUMHUUECKUN 3€MEHT. ATOM. DJIEKTpOHHAS
KOH(Urypamus aToMoB

[Tepuonnueckuit 3akoH u llepuognueckas
cHCTeMa XMMHUYeCKuX 3jemMeHToB Jl. U.
MenpeneeBa, UX CBSI3b C COBPEMEHHOM
TEOPUEHN CTPOEHHUSI aTOMOB

3aKOHOMEPHOCTH U3MEHEHHUS CBOWUCTB
XHUMUYECKHUX DJIEMEHTOB U NX COSAUHCHUM 110
rpynnam 1 nepuojam. 3HaueHue
MEPUOIUYECKOT0 3aKOHA U CUCTEMBI
xuMudeckux 3jaemMenToB /.M. Menneneena B
pa3BUTHUH HAYKHU

CrtpoeHnue BemiecTBa. XuMU4ecKas CBs3b, €€
BU/IbI; MEXaHU3MbI 00pa30BaHuUsl KOBaJICHTHON
cBs3u. Bonopoanas cBsi3b

BanenTHOCTb. DIIEKTPOOTPUILIATELHOCTD.
Crenenb okuciieHUs. BemecTsa
MOJICKYJISIPHOTO ¥l HEMOJICKYJIIPHOTO
CTPOCHHUSI

[TonsiTrie 0 nUcnepcHbIX cuctemax. ICTUHHBIE
Y KOJUIOWJIHBIE pacTBOPBL. MaccoBas 10
BEIIIECTBA B pacTBOPE




Knaccuduxanus u HoMeHKIIaTypa
HEOpraHM4YeCKHuX coeanHeHni. ['eHeTnueckas
CBSI3b HEOPTaHUYECKUX BEIIECTB, Pa3IMYHBIX
KJIaCCOB

Krnaccupukanusi XAMUYIECKIX PEaKITUid B
HEOPraHUYECKON U OPraHNYECKON XUMHUH.
3aKOH COXpaHEHUsI MACChl BEIIECTB; 3aKOH
COXpPAaHEHHUS ¥ IPEBPALLECHUS SHEPTUH TTPU
XUMHYECKUX PEaKLUAX

CkopocTtb peakimn. OOpaTuMble peaKIyu.
XHUMHUYECKOE PABHOBECUE

10

[IpakTuyeckas padora Ne 1. «Bnusnue
pa3nuyHbIX (PaKTOPOB HAa CKOPOCTh
XUMHYECKOUN peaKym»

11

DnexkTponuTrHdeckas auccounanus. [lonarue o
BOJIOpOIHOM TIoKa3atesne (PH) pactBopa.
Peaxmiuu nonHoro oomena. ['maponus
OpraHUYECKNX U HEOPTraHUYECKUX BEUIECTB

12

OKHCIUTENbHO-BOCCTAHOBUTEIIBHBIE PEAKIIMH.
[TonsiTue 00 351eKTPOIIN3E PACIUIABOB U
pacTBOPOB COJIEi

13

Kontponbhas paboTa mo pasaerny
«TeOpeTI/I‘IeCKI/IC OCHOBbLI XUMHUN»

14

Meraiutbl, ux nosioxkenue B [lepuoguueckon
cucteMe XuMuueckux snemeHTos J1. 1.
MemnzeneeBa 1 0COOEHHOCTH CTPOCHUS
atomoB. O0mue hu3ndecKre CBOMCTBa
METaJIOB




CrnnaBel METaIOB. DJIEKTPOXUMUYECKUI PAJT

15 HanpsKeHUH METaJIJIOB
XUMHYECKHE CBOMCTBA BaXKHEUIIINX METAJIIIOB

16 (HaTpwuii, Kaaui, KaJabIUi, MATHHAM,
AJTIOMHUHUI) U UX COCTUHEHUM

17 XHUMHUYECKHE CBOMCTBA XpOMa, MEJU U UX
COCIUHEHUMN

18 XUMHYeCcKHe CBOMCTBA IIMHKA, JKeJle3a U UX
COCIUHEHUIN
[IpakTuyeckas padora Ne 2. "Pemenue

19 SKCIEPUMEHTAIBHBIX 33/1a4 110 TEME
«MeTame»"
Hewmerannsl, ux nonoxxenue B [leprnoanueckoi

20 cucteMe XxuMuueckux snemeHToB [1. 1.
MemnzeneeBa U 0COOCHHOCTH CTPOCHHUSI aTOMOB
Du3UYeCKUEe CBOMCTBA HEMETAIOB.

21 AJTOTpOIHSI HEMETAIIOB (Ha IpUMeEpe
KHucJopoaa, cepsl, hochopa u yriieposaa)

29 XUMHUYECKHE CBOMCTBA raJIOT€HOB, CEPBI U UX
COCIUHCHUMN

23 XYUMHUYECKHE CBOMCTBA a30Ta, pocodpa u ux
COCIUHEHUMN

o4 XVWMHUYECKHE CBOMCTBA yTIIEpO/ia, KPEMHHUS U
HUX COeIMHEHUN

o5 [IpruMmeHeHne BaXKHENIINX HEMETAIIIIOB U UX
COCIUHEHHUN

26 O06001IeHNEe U CHCTEMATH3ALMS 3HAHUH I10

teMe «HemeTamael»y. BerduciaeHus mo




YPAaBHEHUAM XUMHUUYECKUX PEAKLIUM U
TEPMOXUMUUYECKUE PACUETHI

[IpakTyeckas padora Ne 3. «Pemenue

27 AKCTIIEPUMEHTAIBHBIX 33J1a4 110 TeMe 1
"HemeTaimib!"

)8 KonTponbHas padora o temMmam « MeTaiuishy | 1
«HemeTamisn

29 Heopranuveckue v opraHU4eCKue KUCIOTHI. 1
Heopranudeckue u opraHu4ecKre OCHOBaHUS
AmboTepHbIE HEOPTAHUYECKHE U

30 OpraHuyYecKre coenHeHus. [ eneTnueckas 1
CBSI3b HEOPTAaHMYECKUX H OPTAHUUECKHUX
BEILIECTB
Ponn xumun B 00ecrieueHUM 3KOJIOrHYSCKOI,

31 SHEPreTUIECKON U MUIIEBOI 0€30MacHOCTH, 1
Pa3BUTHH MEIUITMHBI
[IpencraBienus 06 OOIMUX HAYYHBIX

32 MPUHIIAIIAX MPOMBIIUICHHOTO IMOTyYCeHHS 1
Ba)KHEUIIINX BEIECTB

33 YenoBek B MUpE BEHIECTB H MATEPUAIIOB 1

34 XUMUS ¥ 3JI0pOBbE YCIIOBEKA

OBIIEE KOJIMYECTBO YACOB I10 [TIPOI'PAMME 34







YYEBHO-METOJJNYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O TIPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI IUVISA YHEHUKA

» Xumus / I'abpuensta O.C., OctpoymoB WU.I'., Cnaakos C.A., AKITMOHEPHOE

obmectBo «M3narensctBo «IIpocBerienue»

METOAUYECKUE MATEPUAJIBI 1JIS1 YUUTEJIA

NuauBuayaneHbIi npoekT ooyvaromierocs no xumuu. 10-11 kiaccel. YuebHo-
MeTonyeckoe obecrieduenne odopazoparenbHoro mapiupyra. GI'OC

[loypounsie pa3zpadotku mo xumun. 10 kiacc. "B momorp mKoIbHOMY
yuutento". K yuebnukam O.C. I'abpuensna, I'. E. Pyn3utuca

[loypounsie pa3padotku o xumun. 10 kiacc. "B momoiib mKoIbHOMY
yuutento". K yueonuky O. C. I'abpuensna. @I'OC

Xumus. 10-11 knacc. Paboune nporpammel. bazoBeiit ypoBenb. @I'OC

Xumus. 8-11 kmaccel. Cucrema 3aianuii mo remarnueckuM O1okam. [Iporpamma
O.C. I'abpuensna. ®I'OC

Xumus. Paboune nmporpammel. [Ipeamernas nunus yueOnukoB ["abpuensna. 10-

11. ba3zoBsIil ypoBeHb

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETHU

HUHTEPHET



1. Poccwmiickas anexktponHas mikoua. - https://resh.edu.ru/

2. "Anxumuk" - http:/alhimik.ru

3. Kypnan «Xumus u xusnb»to - https://hij.ru/

4. TlonbopHa nuteparypsl o xumuwnio - http://c-books.narod.ru/

5. Kypuan " 1 cenrsops" - https://1sept.ru/

6. Madoypox - https://iu.ru/video-lessons

7. COOpHUK cTaTeil 0 XHMHYECKUX DIIEMEHTaX, HLTFOCTPUPOBAHHbII OMUCAHHEM

skcniepuMenToB. -http://www.periodictable.ru
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