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[Iporpamma 1o XMMHH Ha YPOBHE CPEAHEro 001Iero oopazoBaHus pa3padoTaHa Ha
ocHoBe ®enepanbHoro 3akoHa ot 29.12.2012 Ne 273-®3 «OO6 o0pa3oBaHuM B
Poccuiickoit ®enepanumn», TpeOOBaHUN K pe3yjbTaTaM OCBOEHUS (eaepanbHON
oOpa3zoBaTebHON MporpamMmbl  cpeaHero obmero o6pazoBanus (DPOII COO),
npeacraBieHHbIXx B denepanbHOM TrocyJapCTBEHHOM 00pa30BaTeIbHOM CTaHAApTe
COO, c¢ yuérom Konuenuuu mnpenogaBaHus ydyeOHOro rmnpeameTa «XuUMUS» B
oOpa3oBaTenbHbIX opranuzanusx Poccuiickoit denepanuu, peaan3yroluX OCHOBHbBIE
oOpa3oBaTeibHblE NPOrpPaMMbl, M OCHOBHBIX TNOJIOKEHUN «CTpaTerun pa3BUTHA
BocnuTanusi B Poccuiickoit @enepauuu Ha nepuop no 2025 ropa» (Pacnopspkenue
[IpaButenscTBa PO o1 29.05. 2015 Ne 996 - p.).

OcHOBY MOJX0J0B K pa3pabOTKe MpOrpaMMbl 1O XMMHH, K ONpPEIeIeHUI0 001en
CTpareruu oOy4eHHs, BOCIIMTAHUS W Pa3BUTHS OOYYalOLUMXCS CPEICTBAMH Yy4yeOHOTO
npeamera «Xumus» s 10—11  xmaccoB Ha 0a30BOM  YpOBHE  COCTaBWIIU
koHuenTyanbubie nonoxkeHuss PIOC COO o B3auMOOOYCIOBIEHHOCTH IIeNei,
collepKaHMs, pPE3yJNbTaTOB OO0yueHuss ¢ TpeOOBaHUW K YPOBHIO MOATOTOBKHU
BBIMTYCKHUKOB.

XuMuyeckoe 00pa3oBaHUE, MOJy4aeMOE€ BBIMTYCKHHUKAMU 00IIe00pa3oBaTeIbHON
OpraHu3alu, SBJISETCS HEOThEMJIEMOM YacThio UX 00pa3oBaHHOCTH. OHO CIYKHUT
3aBEpIIAIOIIMM 3TallOM pealu3allud Ha COOTBETCTBYIOIIEM €My 0a30BOM YpOBHE
KJIFOYEBBIX IIEHHOCTEH, MPUCYIIUX LEJOCTHON CHUCTEME XMMHUYECKOro 0Opa30BaHMSL.
OTH HEHHOCTHU KacaroTCs MO3HAHUS 3aKOHOB MPUPObI, ((OpMHUPOBaHUSI MUPOBO33PEHUS
U 00Iel KyJIbTyphbl YEJIOBEKAa, a TAKXKE€ 3KOJIOIMUECKH OOOCHOBAHHOTO OTHOUIEHUS K
CBOEMY 3JI0pOBbIO U MpUpOAHON cpene. Peanmusyercs xumudeckoe o0pa3oBaHuE
oOydJarolmuxcs Ha YypOBHE CpeaHero oOIero oOpa3oBaHUS CpPEACTBAMH Y4eOHOTO
npeaMera «XUMUs», COAECPKAHUE U MOCTPOEHHUE KOTOPOIrO OINpPEACIIEHBI B MPOrpaMMe
0 XUMUU € Y4ETOM CeUM(PUKU HAyKU XUMUH, €€ 3HAUECHUS B [TO3HAHUU NPUPOJABI U B
MaTepualbHON KM3HM OOIIECTBa, a TaKkkKe C Y4ETOM OOUIMX LesNed U MPUHIUIIOB,
XapaKTepU3YIOIUX COBPEMEHHOE COCTOSTHUE CUCTEMBI CPEHEro OO0IIero o0pa3oBaHuUs
B Pocculickoit @enepanum.

XuMHUSL KaK 3JIEMEHT CUCTEMBbl €CTECTBEHHBIX HAyK HUIpaeT o0coOylo pojib B
COBPEMEHHOW ITMBUJIM3AIUM, B CO3JaHUU HOBOHM 0a3bl MaTepuaibHON KynbTypbl. OHa
BHOCUT CBOM BKJIaJ B (OPMHUPOBAHUE pPAIMOHAIBHOTO HAyYHOTO MBILIUICHUS, B
CO3/1aHHE 1IEJIOCTHOTO MPEJACTABICHHUA OO0 OKpYXKAalolleM MHUpPEe Kak O €IWHCTBE
OpUPOJBI M 4YeNOBeKa, KoTopoe (opMupyeTcs B XHUMHHM Ha OCHOBE IOHMMAaHHUS
BEILIECTBEHHOI'O COCTaBa OKPYKAIOIIEr0 MHpa, OCO3HAHMS B3aUMOCBS3H MEXKIY
CTPOEHHUEM BEILIECTB, UX CBOMCTBAMM M BO3MOXXHBIMU 00JIACTMU TPUMEHEHUS.

TecHO B3aMMOJEHCTBYS C JPYrMMHU €CTECTBEHHbIMM HayKaMH, XHMHS cTaja
HEOTHhEMJIEMON YaCTbI0O MHUPOBOW KYJIBTYpPbl, HEOOXOJUMBIM YCIOBHUEM YCHEIIHOIO
TpyJa M OKU3HM Kaxzaoro wieHa oOuiectBa. CoBpeMEHHass XUMHUS KakK Hayka
co3yjaTesibHas, KaK HayKa BBICOKMX TEXHOJIOTHMI HallpaBJi€Ha HA pEUICHUE INI00aIbHBIX



npoOJieM yCTOMYMBOTO pa3BUTHSA YEJIOBEUYECTBA — CHIPHEBOM, HSHEPreTUUYECKOM,
MUIIEBON, SKOJIOTUYECKON O€30MaCHOCTU U OXPAHbBI 3JI0POBBSL.

B cootBercTBMM ¢ OOmMMHM UEISIMA M TNPUHIMIAMUA CPEAHETO OOIIEro
oOpazoBaHusi cojepxkanue npeaMera «Xumus» (10—11 xmaccel, 6a30BbI ypOBEHBb
M3YUYCHHUs) OPUEHTHPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYIbTYPHYIO MOATOTOBKY
oOydJaromuxcs, HeoOOXOAUMYIO0 UM IS BBIPAOOTKH MHUPOBO33PEHUYECKUX OPUEHTUPOB,
YCHEITHOTO BKJIIOYEHUSI B KU3Hb COILMYMa, MPOJOHKEHUsT 00pa3oBaHusl B Pa3IMYHBIX
00J1acTAX, HE CBSI3aHHBIX HEMOCPEIACTBEHHO C XUMHUEH.

CocrapnsitoniuMu ~ npeaMeTa  «XuUMUS»  ABISIIOTCS  0a30Bble  KYpChl  —
«Oprannueckass xumus» #u  «OOmas W HEOpraHWYecKass XUMHUS», OCHOBHBIM
KOMIIOHEHTOM COJIEp’KaHUsI KOTOPBIX SIBJSIOTCS OCHOBBI 0a30BOIl HayKH: cHUCTEMa
3HAaHUW MO HEOPraHWYeCKoW XuUMUU (C BKJIIOYEHHWEM 3HAHUW W3 OOlIeld XUMHH) U
oprannuecko xumuu. DdopMupoBaHHME JAaHHOW CHUCTEMBbl 3HAHUN TPU HU3YYCHUU
npeaMeTa 0oO0ecreyuBaeT BO3MOXKHOCTh PACCMOTPEHHUSI BCEr0 MHOTO00pa3uvs BEIECTB
Ha OCHOBE OOIIMX MOHSATHUM, 3aKOHOB M TEOPUN XUMHUH.

Crpykrypa cojaepxkanusi KypcoB — «Opranuyeckas xumus» u «OOmas u
HEOpraHuueckass Xumus» chopMUpoBaHa B TIporpaMMe 110 XMMHH Ha OCHOBE
CHUCTEMHOI'0 T0/IX0/a K M3YYCHHUI0 yueOHOTro mMaTepuaia U 00yCIOBICHA UCTOPUUYCCKH
000CHOBaHHBIM PA3BUTHUEM 3HAHUM Ha OMPEACIIEHHBIX TCOPETUUECKUX YPOBHAX. Tak, B
Kypc€ OpraHMYEeCKOM XMMHM BEIIECTBAa PACCMATPUBAIOTCS HA YPOBHE KJIACCHUUYECKOU
TEOPHH CTPOCHHSI OPTaHUYECKUX COCIMHEHUM, a TaK)KE HA YPOBHE CTEPEOXUMHUYECKUX
U DJIGKTPOHHBIX TPEICTaBICHU O CTpoeHuu BemiecTB. CBeleHUs 00 HM3ydaeMbIX B
Kypce BelIecTBax JAr0TCs B Pa3BUTUU — OT YIIIE€BOJOPOIOB O CIOXKHBIX OMOJIOTUYECKH
AKTUBHBIX COCIWMHECHUW. B Kypce OpraHM4ecKo XUMHUW MOJYyYarOT Pa3BUTHUE
chopMUpOBaHHBIE HAa YpPOBHE OCHOBHOTO o00IIero o0pa3oBaHUsS IE€PBOHAYAIBHBIC
NPECTABIICHUsI O XHUMHUYECKOW CBA3HM, KJIAaCCU(UKAIIMOHHBIX TIPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEILIECTB OT UX CTPOEHHUS, O XUMUYECKOW PEAKI[UU.

[lon HOBBIM yrJoM 3peHus B TMpeamMeTe «XuMus» 0a30BOTO  ypOBHS
paccMaTpuBaeTCsl M3Y4YEHHBIM Ha YpPOBHE OCHOBHOTO OOIIEro  00pa3oBaHUs
TEOPETUYECKUN MaTepral U (PaKTOJOTHYECKUE CBEJICHUS O BEIIECTBAX M XUMHYECKOU
peakuuu. Tak, B dYacTHOCTH, B Kypce «OOmass ¥ HEOpPraHWYecKas XUMUS
OoOy4JarommMcsl TPEAOCTABIACTCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE MEPHOTUYECKOTO
3aKOHa C OOIIETEOPETHYECKUX M METOJOJIOTHUECKUX TMO3UIUMA, TIyO)Ke TMOHSITh
UCTOpUYECKOE W3MEHEeHHe (QYHKIMA JTOrO0 3aKkoHa — OT o0oOmarmen a0
OOBSCHSIONICH ¥ POTHO3UPYIOIESH.

Ennnas cucrema 3HaHMM O BaXHEHIIUX BEIIECTBAX, MX COCTAaBE, CTPOCHUH,
CBOMCTBaX W MPUMEHEHUHU, a TAKKE O XUMHUECKUX pEaAKUHUAX, UX CYUIHOCTU U
3aKOHOMEPHOCTAX MPOTEKaHUsi AomnoJiHseTcss B Kypcax 10 m 11 knmaccoB anemeHTamu
COJIepKaHMsl, UMEIOIIUMU KYJIbTYPOJIOTUUECKUN U MPUKIIAJHON XapakTep. DTH 3HAHUS
CrOCOOCTBYIOT TOHUMAHUIO B3aMMOCBSI3U XHUMUU C APYTUMHU HAyKaMH, PACKPBIBAIOT €€
pOJIb B MO3HABATEIBHOM M MPAKTUYECKON JAESTEIbHOCTU 4YEJIOBEKa, CIOCOOCTBYIOT



BOCIIUTAHUIO YBAXKEHHUSI K IPOIIECCY TBOpUECTBA B OOJIACTH TEOPHUHM M MPAKTHUYECKUX
MPUIOKEHUI XUMHM, TOMOTaloT BBIMYCKHUKY OPUEHTUPOBATHCS B OOIIECTBEHHO U
JUYHOCTHO 3HAYUMBIX MPOOJIEMaX, CBA3AHHBIX C XUMHUEW, KPUTUUYECKH OCMBICIUBATH
MH(pOpMALINIO U MPUMEHSTH €€ IJIS MOMOJHEHUS 3HAHUH, PEIICHUs] HUHTEIICKTYyaIbHBIX
U DKCIEPUMEHTAIBHBIX MCCIENOBATEIbCKUX 3a/1ad. B 1menoMm coaepkaHue yueOHOTO
npeaMera «XuMUs» JaHHOTO YPOBHS M3YUEHHS OPUEHTUPOBAHO Ha (POPMHUpPOBAHUE Y
o0ydJaromuxcs MHUPOBO33PEHUYECKONW OCHOBBI ISl MOHUMaHUA (HUIOCOPCKUX HUIEH,
TaKuX KaK: MaTepUaIbHOE €IUHCTBO HEOPraHWYECKOrO0 W OPraHWYeCKOro Mupa,
00YCJIOBJIEHHOCTh CBOMCTB BEIIECTB HMX COCTABOM U CTPOCHUEM, I103HABAEMOCTh
MPUPOJIHBIX SBJICHUN MYTEM SKCIIEPUMEHTA U PEIICHUS MPOTUBOPEUHI MEXKITY HOBBIMU
dakTaMu U TEOPETHUYECKUMH MPEANOCHUIKAMH, OCO3HAHUE POJIM XUMUU B PEIICHUU
AKOJIOTUUECKUX TPoOJeM, a Takxke MpoliieM cOepexeHus PHEPreTUYeCKUuX pPecypcos,
CBIPbsI, CO3/IaHUsI HOBBIX TEXHOJOTUI U MaTEpPUAJIOB.

B mutane pemeHust 3aga4 BOCIIUTAHMS, PA3BUTHUS U COLMAIU3AIMUA O0YyYarOIUXCS
NPUHATBIE TPOTrpaMMON 10 XMMHUU TIOAXOJbl K ONPEACIICHUIO COJCPKaHUS U
MOCTPOSHUSI TPeaAMETa TPEeAyCMATPUBAIOT (OPMUPOBAHUE YHUBEPCAIBbHBIX YUEeOHBIX
NEeUCTBHM, HWMEKIMMUX 0a30BO€ 3HAYCHHE ISl PA3IUYHBIX BHJIOB JICSITEIHHOCTH:
penieHus: mpooOsieM, MOMCKa, aHalu3a U 00paboTKu MHGOPMAIMH, HEOOXOIAUMBIX IS
npuoOpeTeHusi  OMbITa MPAKTUYECKOW U HCCIEOBATENIbCKOW  JIESITEIBLHOCTH,
3aHUMAOIIEH BaXKHOE MECTO B ITIO3HAHUU XUMHUH.

B nmnpakTuke mnpenomaBaHusi XUMUM Kak Ha YpPOBHE OCHOBHOTO OOIIEro
o0pa3oBaHus, TaK U Ha YPOBHE CpeaHEero ooOiiero oOpa3oBaHMs, MPHU ONPEICICHUU
COEpKATEIbHOW XapaKTEPUCTUKH LEJIe W3y4YyeHHs] TMpPEeIMETa HalpaBICHHEM
NEPBOCTENICHHON 3HAYMMOCTUA TPAIULIMUOHHO Tpu3HAETCa (OPMHUPOBAHHE OCHOB
XUMHYECKOM HAyKd Kak O0OJIaCTU COBPEMEHHOI'O0 €CTECTBO3HAHUSA, MPAKTUYECKOMN
NEATEIbHOCTU YEJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOW KyJbTyphl. C
METOJMYECKOM TOYKH 3pCHUS TaKOW MOAXOJ K ONPEACICHUIO LEJNEH H3YYCHUS
IpeMETA SIBJISETCS BIIOJIHE ONPABJAAHHBIM.

CornacHo [JaHHOW TOYKE 3pEHUs TJIABHBIMU IEISIMU U3Y4YEHHUS MpeaMeTra
«Xumusi» Ha 6a30BoM ypoBHe (10 —11 kJ1.) sBAsIIOTCSA:

e (opMHUPOBAHUE CHCTEMbl XUMHUYECKUX 3HAHUN KaK BaKHEUIEH COCTABIISIOMICH
€CTECTBEHHO-HAYYHOM KapTUHBl MHUpAa, B OCHOBE KOTOPOM JIeKaT KIIIOUEBBIC
NOHSITHSI, PyHIaMEHTaJIbHbIE 3aKOHBI U TEOPUU XUMHH, OCBOCHHUE SI3bIKA HAYKH,

YCBOEHUE u MMOHUMaHHE CYILLIHOCTHU JOCTYTHBIX 00001IeHMI
MHUPOBO33PEHUYECKOI0 XapaKTepa, O3HAKOMJIEHHE C HCTOPUEH HX pa3BUTUA U
CTaHOBJICHUS;

e (QopmMupoBaHWe W pa3BUTHE MPEACTABICHUN O HAyYHBIX METOJaX TMO3HAHUS
BEIIECTB U XUMHYECKUX PEAKIUH, HEOOXOMUMBIX NJIsi MPUOOPETEHUS yMEHHM
OPHUEHTHUPOBATHCA B MUPE BEIIECTB U XUMUYECKUX SIBIICHUN, UMEIOIINX MECTO B
MPUPOAE, B MPAKTUYECKON U OBCEIHEBHOW KU3HU;



e pa3BUTHE YMEHHUU W CIOCOOOB NEATEIHLHOCTH, CBSI3aHHBIX C HAONIOJACHHEM H
00BSCHCHHEM XMMHUYECKOTO IKCIIEPUMEHTA, COOIFOICHUEM TTPABUII OE30IIaCHOTO
oOpallleHusl ¢ BEUIeCTBAMM.

Hapsimy ¢ atiM, copepikaTenbHash XapaKTepUCTHUKA IEJe W 3amad W3Y4YCHHS
MmpeaMeTa B MPOrpaMMe 1O XMMHU YTOYHEHA W CKOPPEKTHPOBAaHA B COOTBETCTBHH C
HOBBIMH TIPHOPUTETAMH B CHCTEME cpeaHero ooOmiero oOpa3zoBaHus. CerogHs B
MpenoJaBaHUl XUMUU B OOJIbIIEH CTENEeHH OTHAAETCS MPEANOYTEHHE MPAKTHUYECKOU
KOMITOHEHTE COJIepKaHUs OOY4YCHHS, OPUEHTUPOBAHHOW Ha IMOATOTOBKY BBITyCKHUKA
o01ieo0pa3oBaTeibHOM  OpraHU3allud, BIAJCIONIEr0O HE HaOOpoM 3HaHUH, a
(YHKIIMOHAIBHOW TPaMOTHOCTBIO, TO €CTh CIIOCOOAMM W YMCHHUSMH aKTHBHOTO
NOJTYYCHUS 3HAHUN M IPUMEHEHUS MX B PCATbHOM KU3HH JUISl PEIICHUS TMPAKTHYSCKUX
3a/iay.

B cBs3M ¢ 3TUM NpU U3YYCHUH TpeaMeTa «XUMUS» JOMHHHPYIONIEE 3HAUCHUE
PHOOPETAIOT TAKUE TSI U 3a/1aUH, KaK:

aganTanus OOydYaronmMxcs K YCJIOBHSM JIMHAMHYHO Pa3BHUBAIOIICTOCS MHPA,
(dbopMHpOBaHUE WHTEIUICKTYabHO PAa3BHTON JIMYHOCTH, TOTOBOH K CaMOOOpa30BaHUIO,
COTPYJHUYECTBY, CAMOCTOSITCIBHOMY MPUHSATHIO TPAMOTHBIX PEIICHUN B KOHKPETHBIX
’KU3HCHHBIX CUTYAIUSAX, CBI3aHHBIX C BEIIECCTBAMH M HX TPUMCHCHHUEM;

dopMupoBaHUE Yy 00YYAFOIIMXCS KIIFOUEBBIX HAaBBIKOB (KJIFOUEBBIX KOMIICTCHIIH ),
UMEIOIMX YHUBEPCATBHOE 3HAUYCHUE ISl PA3IMYHBIX BUIOB JNESITEIBHOCTU: PEIICHHUS
npoOjeM, TIOMCKa, aHaim3a U o00paboTku uHOpMaMK, HEOOXOAUMBIX IS
NpUOOPETEHUS OMbITA JEATEIbHOCTH, KOTOpas 3aHMMAaeT BaKHOE MECTO B IMO3HAHUU
XUMHH, a TaKXkKe I OUEHKH C TMO3MIMH HKOJOTMYECKON Oe30MacHOCTH XapaKTepa
BJIIMSTHUSL BEIIECTB M XMMHUYECKUX MPOILIECCOB HA OPraHM3M YelOBeKa U MPUPOJHYIO
cpeay,

pa3BUTHE TO3HABATEIBHBIX WHTEPECOB, WHTEJUIEKTYalbHBIX M TBOPYECKUX
CIIOCOOHOCTEHM 00yYaronuXxcsi: CIOCOOHOCTH CaMOCTOATEIBLHO TMPUOOpETaTh HOBBIC
3HaHMS TI0 XMMHUU B COOTBETCTBHM C >KM3HEHHBIMH TOTPEOHOCTAMH, HCIOIB30BATh
COBpEMEHHbBIE HH(OpPMAIMOHHBIC TEXHOJIOTHUH JJIS TOWCKAa W aHaiu3a y4eOHOU u
HAyYHO-TIOMYJISIPHON MH(DOPMAIIUU XUMHYECKOTO COJIEP KAHMS;

dbopMupOBaHUE W PaA3BUTHE y OOYYAIONIUXCS ACCOIMATHBHOTO U JIOTHYECKOTO
MBIIIUICHUS, HAONIOAATEILHOCTH, COOPaHHOCTH, AaKKypaTHOCTH, KOTOpPBIE OCOOCHHO
HEOOXOMUMBI, B YACTHOCTH, TMPHU IUIAHUPOBAHUU U TPOBEACHUH XUMHYECKOTO
HKCIIEPUMEHTA;

BOCIIUTaHWE y  oOydvarommxcs  yOekAEHHOCTH B TYMaHHCTUYECKOU
HAMPaBICHHOCTH XWMHH, €€ BaXKHOW pOJM B PEHICHUH TJIOOATBHBIX TPOOIEM
PaAIMOHAILHOTO TPHUPOJIOIONB30BAHUSA, TOMOJHEHUSI HYHEPTreTUYECKUX PECypCcoB H
COXpaHEHHUS TPUPOJHOTO PABHOBECHS, OCO3HAHHMS HEOOXOIUMOCTH OepeKHOTO
OTHONICHWS K TIPUPOAEC U CBOEMY 3JIOPOBBIO, a TaKXke MPUOOPETEHUS OMbITa
WCIIOJIb30BAHUSl TIOMYYCHHBIX 3HAHWUM I TPUHITHS TPAMOTHBIX PEIICHWH B
CUTYaIUsIX, CBA3aHHBIX C XUMUYCCKUMU SBIICHUSIMH.



B yuyebHOM miane cpemHero ooOmiero oOpazoBaHUsl MpeaMET «XUMUs» 0a30BOTO
YPOBHS BXOJUT B COCTaB MPEAMETHON 00mactn « ECTeCTBEHHO-HAyYHBIE TIPEIMETHI.

OO01iee 4yucinoO 4acoB, OTBEAEHHBIX JJISl M3YyYEHHUS XUMHUHU, Ha 0a30BOM YypOBHE
cpeaHero odiiero odpazoBaHusi, coctapiseTr 68 yacos: B 10 kinacce — 34 ygaca (1 yac B
Henemo), B 11 kmacce — 34 gaca (1 gac B Heneno).



COIEPKXAHUE OBYYEHUA
10 KVIACC
OPI'TAHUYECKASA XUMUA

TeopeTnueckue 0CHOBbI OPraHNYeCKO XUMHUH

[Ipenmer opraHmyeckor XWMHUM: €€ BO3HUKHOBCHHE, PA3BUTHUE W 3HAUYCHUE B
MOJIyYEHUH HOBBIX BEHIECTB W MaTepuaioB. Teopus CTPOCHUS OPraHUYECKUX
coenuHenuid A. M. bytnepoBa, €€ ocHoBHbIe MOJIOXKEHUS. CTpyKTypHBbIE (OpPMYIIbI
opraHuyeckux BemiecTB. ['omosiorusi, nzomepusi. XuMHUUECKasi CBSI3b B OPraHUYECKUX
COCIMHEHUSX — OJIMHAPHBIC U KPATHBIC CBSI3H.

[IpencraBnenne o kiaccudpukaluu OpraHuYeckux BemecTB. HomeHkmaTypa
OpraHUYECKUX COCIMHECHHUH (CHUCTEMaTUUYeCKas) U TPUBUAJIbHbIE HA3BAHUS Ba)KHEUIIIHUX
peACTaBUTENIEH KJIIACCOB OPraHUYECKUX BEIIECTB.

OKCIepUMEHTAJIbHBIE METOAbl HM3Y4YEHHUS BEIIECTB W WX MPeBpaIleHUN:
03HAKOMJICHHE C 00pa3llaMHi OpraHWYECKUX BEIIECTB M MaTepuajaMyd Ha UX OCHOBE,
MOJICIMPOBAHUE MOJIEKYJ OpraHWYeCKHX BEIIEeCTB, HAOMIOJCHUE H OINHCAHUE
JIEMOHCTPAIMOHHBIX ~ OMBITOB IO TPEBPAIIEHUIO OPraHWYECKHX BEIIECTB IMpHU
HarpeBaHuH (TU1aBjieHUe, 00yTIIMBaHUE U TOPEHUE).

YriaeBogopoabl

AJKaHBI: COCTaB U CTPOCHUE, TOMOJIOTMYECKHUM psifl. MeTaH U 3TaH — MpOCTENIINE
NPE/ICTABUTEN aJIKaHOB: (PU3NYECKHE U XMMHUYECKUE CBOMCTBA (peakluy 3aMelIeHus U
TOPEHHUs ), HAXOKJAEHUE B PUPOJIE, IOJTYYCHUE U TPUMEHEHHE.

AJIKEHBI: COCTaB M CTPOCHHE, FOMOJIOTMYECKUU PsAA. OTUIEH WU MNPONUIEH —
POCTEHIIINE MPEACTABUTEIHN aKeHOB: (pr3nyecKkue U XMMHUYECKHE CBOWMCTBA (peakiuu
TUAPUPOBAHMS, TaJOM€HUPOBAHUS, THUApPATALMU, OKHUCICHHS W TMOJMMEpPU3ALINHN),
MOJIyYEHUE U IPUMEHEHHUE.

Ankanuensl: Oyrtamuen-1,3 wu wmetwiOyramuen-1,3: cTpoeHue, BaKHEHIIHE
XUMUYECKHEe CBOHCTBa (peakuus mnoiaumepuzauuu). I[loaydyeHne CHUHTETUYECKOTO
KayudyKa U pEe3UHBI.

AJNKUHBI: COCTaB U OCOOCHHOCTH CTPOCHHS, TOMOJIOTHYECKUI psii. ALETUIICH —
MPOCTEUIITNI TIPEACTABUTEND ATKUHOB: COCTaB, CTPOCHHE, (PU3NUYECKHE U XUMUUYECKUE
CBOMCTBa (peakiuu TUAPUPOBAHMS, TaJOTCHUPOBAHUS, THUApPATALMU, TOPEHUs),
MOJIyY€HUE U PUMEHEHUE.

Apensl. benzon: cocraB, cTpoeHHe, (QU3MYECKME W XUMHUYECKHE CBOWCTBA
(peakuuu rajoreHUpPOBAHMS M HUTPOBAHUS), NOJYYEHHUE U NpUMEHEHHe. Tonyon:
cocmas, cmpoenue, usuyeckue u Xumudeckue ceolucmea (peakyuu 2ai02eHupo8anusl u
HUMpOBanus), nonyyenue u npumenerue. TOKCHUHOCTh apeHOB. l'eHeTHueckasl CBA3b
MEXK]y YII€BOAOPOAAMU, MIPUHAJICKAITUMHU K PA3TUYHBIM KJIACCaM.

[Ipuponnble UCTOYHUKH YTIIeBOAOPOAOB. [Ipupoanslii ra3 v nomyTHble HEPTIHBIC
razpl. Hedts u e€ mnpoucxoxnenue. CrnocoObl mnepepaOOTku HedTH: NEpEeroHKa,



KPEKHHI (TepMUYECKUN, KaTaluTHUeCKuil), nuponu3. [IpoaykTsl nepepadboTku HedTH,
UX NPUMEHEHHE B MPOMBILUIEHHOCTH U B ObITy. KaMeHHBIH yrojab W MPOAYKTHI €ro
nepepadoTKu.

OKCHEepUMEHTAJIbHBIE METOJAbl HW3y4Y€HUs BEIIECTB U HUX IMPEBPALLCHUN:
O3HaKOMJIEHHE ¢ oOpa3laMy IUIacTMAacc, KayudyKoB M pe3uHbl, Kojuiekuuu «Hed1b» u
«Yronb», MOAECIUPOBAHUE MOJEKYJ YIJIEBOJAOPOJOB U TajJOr€HONPOU3BOJIHBIX,
MIPOBE/ICHUE MPAKTUYECKOW PabOThI: MOJYUYEHHUE STUJICHA U U3YyUYEHUE €ro CBOMCTB.

Pacué€rHble 3agauu.

Bbrunciienust mo ypaBHEHUIO XMMHYECKOW peakiuuu (Macchl, 00bEMa, KOJIMYECTBA
UCXOJHOTO BEILIECTBA WM TMPOJAYKTAa pEaKIMH IO U3BECTHBIM Macce, OO0BEMY,
KOJIMYECTBY OJIHOTO M3 UCXOJHBIX BEIIECTB WM MPOJYKTOB PEaKnu).

Kucnopoaconep:xaiue opranuyeckue coenHeHUs

[IpenenpHble OTHOATOMHBIE CIUPTHL. METaHOJ U 3TAHOJ: CTpOoeHUE, PU3UIECKUE
U XUMUYECKHE CBOMCTBA (PEakiMy C aKTUBHBIMH METaJlJIaMU, TaJIOT€HOBOJIOPOJIaMH,
ropeHue), mpuMeHeHne. BomopoaHbie CBSI3M MEXy MOJICKyJIaMH CIUpPTOB. [lelicTBue
METaHoJIa ¥ ATAHOJIa Ha OPTaHU3M YeJIOBeKa.

MHOroaToMHbIC COUPTHL. DTUJICHTIIMKOIbL U TIUIEPUH: CTpOEHUE, (PU3NUECKUE U
XUMHUYECKHE CBONCTBA (B3aUMOJICUCTBUE CO IIEJIOYHBIMH MeETajulaMH, KaueCTBEHHas
peakiusi Ha MHOTOATOMHBIE CIUPTHI). JleficTBue Ha opraHu3M denoBeka. [IpumeHeHue
[JIMIEPUHA U YTUICHTIIUKOJIA.

®deHoJ: CTpOoeHHE MOJIEKYIIbI, (pU3ndecKue U XUMHUYECKHUe CBOMCTBA. TOKCHYHOCTD
denona. [lpumenenue ¢enona.

Anbaerunsl U kemoHvl. PopManbAETUI, alleTAIbIETHI: CTPOeHUE, PU3HNUECKHIE U
XUMUYECKHE CBOMCTBAa (peaklUMH OKHUCJIEHUS W BOCCTAHOBJICHHUS, Kau€CTBEHHbIC
peaKkium), NoJy4eHUE U MPUMEHEHUE.

OnHOOCHOBHBIE TpEAeNbHbIE KapOOHOBBIE KHCIOTH. MypaBbHMHAs W YKCYCHas
KHACTIOTBI: CTpOEHUE, (PU3MYecKne M XUMUYECKHE CBOMCTBa (CBOICTBa, OOmIME IS
KJlacca KHUCJIOT, peakuus sTepudukaiumn), noirydyeHue u npuMmenenne. CreapuHoBas u
OJIEMHOBASI KMCIIOTHI KaK MPEICTABUTENH BRICIINX KaPOOHOBBIX KHCIOT. Mblja Kak COJu
BBICIIMX KaPOOHOBBIX KUCIIOT, UX MOIOIIEe JIEHCTBUE.

Crnoxnble 3(HUpHl KaK MPOU3BOJHBIE KapOOHOBBIX KUCIOT. [MIPONN3 CIOMKHBIX
a¢upos. XKupsl. ['naponus xupos. [Ipumenenune xupoB. buonorudeckas poib KUPOB.

VYrrneBoasl: cocTtaB, KiaccU(HKAIMA YIJIeBOJOB (MOHO-, JU- W TOJHCAXapuibl).
I'moko3a — mOpocTediivii MOHOCaxapua: OCOOCHHOCTH CTPOEHUS  MOJEKYIIbI,
Gu3nYecKue W XUMHYECKHE CBOMCTBa (B3ammojeicTBue ¢ ruapokcuaom wmemu(ll),
OKHCJIEHHE aMMHa4yHbIM pacTBOpoM okcuna cepebpa(l), BoccranoBienue, OpoxeHue
[JIFOKO3bI), HAXOXJEHUE B MPUPOJE, TPUMEHEHHUE, Ononornyeckas posib. @OTOCUHTES.
®pyKTO3a KaK U30MEP TITFOKO3BI.

Kpaxman u wnemnmono3a kak mpupojHbie mnonumepbl. CTpoeHue Kpaxmana U
LEJUTI0103bl. PU3NUEeCKUe U XMMUYECKHE CBOMCTBA KpaxMana (TUAPOIU3, KaYeCTBEHHAs
peaKIusi C HOJ0M).



OKCIEpUMEHTAJIbHBIE METOAbl HW3YUYEHHUSI BEIIECTB W HX MPeBpalllcHUM:
MPOBE/ICHNE, HAOIIOEHUE U OMMCAaHUE JEMOHCTPAI[MOHHBIX OINBITOB: TOPEHUE CIIUPTOB,
KAUECTBEHHbIE pPEAaKUMU OJHOATOMHBIX CHUPTOB (OKHUCIEHHWE STaHOJA OKCHUIOM
Menu(ll)), MHOroaTOMHBIX CHHUPTOB (B3aUMOJECUCTBUE TJHUIEPUHA C TUIPOKCUIIOM
meau(ll)), ampaerngoB (OKHUCIEHHME aMMHUAYHBIM pAacTBOpoM okcuja cepedpa(l) u
ruapokcugom  menu(ll), B3aumoneicTBMe Kpaxmalla C  HOJOM), MPOBEJCHHUE
MPaKTUYECKON pabOThI: CBOWCTBA paCTBOPA YKCYCHOM KUCIIOTHI.

Pacu€rnbie 3anaum.

Boluncnenus mo ypaBHEHHIO XUMUYECKOUW peakiuu (Macchl, 00bEMa, KOJIUYECTBA
UCXOJHOTO BEILIECTBA WM TMPOJAYKTAa pEaKIMH IO U3BECTHBIM Macce, OO0BEMY,
KOJIMYECTBY OJIHOTO M3 UCXOJAHBIX BEIIECTB WU MPOIYKTOB PEAKIIUN ).

AzoTcozepxaliie OpraHuuecKue CoeIMHEHNUS.

AMMHOKHUCITIOTBI KaK aM(OTEepHbIe OpraHuyeckue coeAauHeHus. Duzudeckue u
XMMHYECKUE CBOMCTBA aMMHOKHCIIOT (Ha puMepe riuirHa). buonornueckoe 3HaueHue
aMuHOKHCHOT. [lenTuas.

benku kak mnOpupogHBIE BBHICOKOMOJEKYJSpHbIE coeauHeHus. [lepBudnas,
BTOpPUYHAS M TPETUYHAS CTPYKTypa OEIKOB. XUMHYECKHNE CBOKWCTBA OCIKOB: THIPOJIN3,
JieHaTypalus, KaueCTBEHHbIE peaKIMy Ha OEIKH.

OKCIepUMEHTAJIbHBIE METOAbl HM3Y4YEHHUSI BEIIECTB W WX MPEBpallCHUN:
HAOJIIOICHNE M OMUCAaHWE JIEMOHCTPALMOHHBIX OIBITOB: JACHATypalusi OCIKOB IpHU
HarpeBaHUMU, IBETHBIE PEAKIIUU OEIIKOB.

BricokomoJieKyJIsIpHbIE COeAMHECHUSA

OCHOBHbIE TIOHSITHS XUMHUHU BBICOKOMOJIEKYJISIDHBIX COEIUWHEHHI: MOHOMED,
NOJIUMEDP, CTPYKTYPHOE 3BEHO, CTENEHb MOJMMEpPU3ALNU, CPEIHAS MOJIEKYJIsSIpHas
macca. OCHOBHBIE METOJbl CHHTE3a BBICOKOMOJICKYJISIPHBIX  COEOUHEHHA —
NOJIMMEPHU3ALINS U TIOJIMKOHACHCALIUS.

OKCIEpUMEHTAJIbHBIE METOABbl M3YYEHHUsI BEIIECTB W WX MPEBpalllCHUN:
O3HAaKOMJICHHE C O00pa3laMu MPUPOJHBIX U HMCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4yKOB.

MexnpeaMeTHbIE CBA3U.

Peanuzanusa MeXNpeaMETHBIX CBS3€HM MpPU U3YYEHUH OpTaHH4ecKod xumuu B 10
KJIACCE OCYIIECTBISACTCS 4Yepe3 HCIOIb30BaHWE KaK OOIIMX eCTeCTBEHHO-HAayYHBIX
MOHATUNA, TaK W TIOHSATUMN, SBISIIOIIMUXCA CHUCTEMHBIMU ISl OTHAEJIbHBIX IPEIMETOB
€CTECTBEHHO-HAYYHOI'O IIUKJIA.

OOmme ecTeCTBEHHO-HAYYHBIC TOHSTHS: SBICHHE, HAy4YHBIM (DaKT, THUIIOTE3a,
3aKOH, TEOpHWs, aHallu3, CHUHTE3, KiIaccuukaius, NEePUOTUIHOCTh, HAOIIOACHHE,
MU3MEPEHUE, IKCIEPUMEHT, MOAECIUPOBAHUE.

®duznka: MaTepus, SJHEPrus, Macca, aToM, JIEKTPOH, MOJIEKYJia, SHEPreTUUeCKun
YPOBEHb, BELIECTBO, TEJO, OOBEM, arperaTHOE COCTOSIHUE BEILECTBA, (PU3UUYECKUE
BEJIMYMHBI U €JUHULIBI UX U3MEPEHUSI.



buonorusi: knerka, opraHu3Mm, Ouochepa, OOMEH BEIIECTB B OpraHU3ME,
¢orocuHTe3, OWOIOTWYECKH aKTUBHBIE BemiecTBa (OCNKH, YTIEBOIBI, JKUPHI,
(bepMeHTHI).

['eorpadus: MuHEpanbl, TOPHBIE MOPOJBI, TOJE3HBIE HCKOMaeMble, TOILIUBO,
pecCypchl.

TexHoMOrus: MUIEeBbIC TMPOAYKTHI, OCHOBBI PAIlMOHAIIBHOTO THUTAHUS, MOIOIINE
CpeIaCTBa, JIEKAPCTBEHHbIE M  KOCMETHYECKHE IIpemapaThl, MaTepuanbl U3
HCKYCCTBEHHBIX M CHHTCTHYECKHUX BOJIOKOH.

11 KVIACC
OBIIASA N HEOPTAHUYECKAA XUMUA

TeopeTnyeckre OCHOBbI XUMUM

XUMHUYECKHUI 3JIeMEeHT. ATOM. SIapo atoma, M30TOIbI. DJIEKTPOHHAs 000J0uKa.
DHepreTUYeckKre YPOBHH, IMOAYPOBHU. ATOMHBIE opOWTamu, S-, P-, O- 3JIEMEHTBHI.
Oco6eHHOCTH pacIpe/iesieHUs JIEKTPOHOB M0 OpOUTANIIM B aTOMaX 3JIEMEHTOB MEPBBIX
YETBIPEX TIEPUOIOB. DJICKTPOHHAS KOH(PUTYpAIHUS aTOMOB.

[Tepunonnueckuit 3akoH u [lepuoanueckas cucremMa XUMAYECKUX 3yeMeHTOB []. U.
MenneneeBa. CBsi3b EpUOAUYECKOr0 3aK0HA U [leproandeckoli CUCTEMbBI XUMHYECKUX
snementoB J[. WM. MeHneneeBa ¢ COBPEMEHHOM TEOpUEHW CTPOCHHUS ATOMOB.
3aKOHOMEPHOCTH M3MEHEHHSI CBOMCTB XMMHUYECKHX 3JIEMEHTOB U 00pa3yeMbIX HMU
IPOCTBIX M CIIOXHBIX BEIIECTB MO TpynnaM U MepuoaaM. 3HAUYCHHE MEPHOIUYECKOTO
3aKOHA B Pa3BUTUHU HAYKH.

Ctpoenue BeniecTBa. XUMHYECKasi CBA3b. BUIbI XUMUYECKOH CBs3U (KOBAJICHTHAS
HEMNoJIsIpHAsT W TOJsSIpHAsi, HMOHHAsA, MeTaJIM4eckas). MexaHu3Mbl 00pa3oBaHUS
KOBAJICHTHOM XUMHYECKOH CBsI3M (OOMEHHBIM M JOHOPHO-aKIENTOPHBIN). BogopoaHas
CBA3b. BaneHTHOCTh. DneKTpooTpulaTeabHOCTh. CTeneHb okuciaeHusa. IoHbI: KaTHOHBI
Y AHUOHBL.

BemecTBa MOJIEKYJISIPHOTO M HEMOJIEKYJISPHOTO CTPOCHUS. 3aKOH MOCTOSHCTBA
cocTaBa BenlecTBa. THUMbI KPUCTATUIMYECKUX PEIIETOK. 3aBUCUMOCTb CBOMCTBA BEIECTB
OT TUIIa KPUCTAJUINYECKON PEIIETKHU.

[lonaTtne o paucnepcHbIX cucTeMax. VICTHHHBIE W KOJUIOMJHBIE PAaCTBOPHI.
MaccoBast 10JIs1 BEIIECTBA B pACTBOPE.

Knaccudukanusa nHeopranndeckux coenuHeHuid. HomeHknaTypa HeOpraHM4eCKUX
BEIIECTB. |'€HEeTMUecKas CBsSI3b HEOPraHMYECKUX BEIIECTB, MPUHALICKAIUX K
Pa3IMYHBIM KJIACCAM.

Xumnueckas peaknus. Kiaccudukaiys XUMHUECKHX PEAKIIUN B HEOPTaHUUYECKOU
W OpPraHWYECKOM XUMHHM. 3aKOH COXPAHEHUS MAaCChl BEUIECTB, 3aKOH COXPAHEHUS U
MPEBPAILIECHUS SHEPTUU TP XUMUYECKUX PEAKIUAX.



CkopocTh peakuuM, €€ 3aBUCHUMOCTb OT pa3iu4HbIX (akropoB. OOpatumble
peakun. XuMHA4ecKoe paBHOBecHEe. DAKTOPHI, BIUSIONIME HA COCTOSIHUE XUMHUYECKOTO
paBHoBecus. [Ipunnun Jle [larense.

Onektponutnyeckas aucconuanus. CunbHble U ciabble 3iekTponuThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCJIAsl, HEUTPAJIbHAS, IIETIOYHAS.

OKuCIUTENbHO-BOCCTAHOBUTEIILHBIE PEAKIIUH.

OKCNEPUMEHTAIBHBIE METOJbl HM3YYEHHUS BEIIECTB M WX NPEBPAIICHUN:
nemoHcTpauus Tabmun «llepuoanueckas cuctema xumudeckux saemeHtoB J. .
MenneneeBay, H3ydeHHE MOJEICH KPUCTAIIMYECKUX pEIIETOK, HAOMJCHUE U
OMHUCaHWE JIEMOHCTPAIIMOHHBIX U JIAOOPATOPHBIX OMBITOB (pa3joXeHUE MEePOKCUIA
BOJIOPOJIa B MPUCYTCTBUU KaTaau3aTopa, OMPEIECICHHUE CPEllbl pAaCTBOPOB BEIIECTB C
MOMOIIIbI0 YHHUBEPCAIHHOTO WHAMKATOPA, PEaKIMH HWOHHOTO OOMEHa), MPOBEJEHHUE
MpaKkTUYeCcKor padoThl «BiusiHUE pa3IuuHBIX (DAKTOPOB HAa CKOPOCTh XUMHYECKOU
peaxkuumn».

PacuétHrlie 3agaun.

Pacu€Tel Mo ypaBHEHUAM XMMHYECKUX PEAKIUi, B TOM YHCII€ TEPMOXUMUUYECKUE
pacuéThl, pacu€Thl C UCTIOJIL30BAHUEM TTOHATHUSI «MACCOBas 10JI BEIIECTBAY.

Heopranuueckast xumMus

Hemerannel. Tlonoxxenne HeMetaiuioB B llepumoguueckoil cucteMe XUMHUYECKUX
sanementoB J[. WM. MengeneeBa u 0OCOOCHHOCTH CTpoeHHs aToMOB. Duznmyeckue
CBOICTBAa HEMETAJUIOB. AJUIOTPOINUS HEMETAIOB (HAa TMpUMEpEe KHCIOPOJa, CEepHl,
docdopa u yriaeposa).

XHWMHUYECKHE CBOMCTBA BAXKHEMIIMX HEMETAUIOB (TAJIOrEHOB, CEpbI, a30Ta,
docdopa, yrieposaa U KpeMHHUS) U UX COCIUHEHUN (OKCHUAOB, KHCIOPOICOEPIKAIINX
KHUCJIOT, BOAOPOAHBIX COEIUHEHH).

[IprmMeHeHne BaxKHEMIINX HEMETAJIJIOB U UX COCTMHECHUU.

Mertamnel. [lonoxenne wetaiuioB B Ileproamyeckor cucTEME XHUMHUYECKHX
anementoB JI. . MenneneeBa. OCOOCHHOCTH CTPOCHHUS SJIEKTPOHHBIX 000JIOUYEK
atoMoB MetaioB. OOmme ¢usndeckue cBoicTBa MeTauioB. CIUlaBel METaJUIOB.
DNEKTPOXUMUYECKUH Pl HAMIPSKEHU METAILIOB.

XUMHUYECKHE CBOMCTBA BAXKHEHIIIUX METAJIJIOB (HATPUM, KaJIMH, KaJdblMii, MarHuu,
ATIOMUHUM, ITUHK, XPOM, JKEJI€30, ME/Ib) U UX COCTUHCHUM.

O6mwme crnocoObl monydeHuss MeTawioB. I[IpumeHeHume MeTamioB B OBITY U
TEXHHUKE.

DKCIEpUMEHTAIIbHBIE METOAbl U3YUEHUS! BEUIECTB M WX MPEBpALICHUN: U3YUYEHUE
KoJulekuuu  «MeTtamiel M CIUIaBb»,  OOpas3lloB  HEMETAJJIOB,  pEUIeHHue
OKCIIEPUMEHTATBHBIX 3a/lad, HAONIOJCHNEe ¥ ONWCAaHWe JEMOHCTPAIIMOHHBIX W
7a00OpaTOPHBIX OMNBITOB (B3aUMOJCUCTBUE THAPOKCHAA AIOMUHUA C pPacTBOpamu
KHUCJIOT U 1IeJI04Yel, KAUeCTBEHHbIEC PEAKIIMU HA KAaTUOHBI METAIIJIOB).

Pacuérnbie 3anaum.



Pacuéthl Maccel BemiecTBa WM 00bEMa Ta30B IO H3BECTHOMY KOJUYECTBY
BEIIECTBA, MAacce WIM 00bEMY OJIHOTO U3 YYAaCTBYIOIIMX B PEAKIUU BEIIECTB, PaCUETHI
Macchl (00bEMa, KOJMMYECTBA BEIIECTBA) MPOIYKTOB PEAKIMM, €CIIU OAHO U3 BEIIECTB
MMEET NPUMECH.

XuUMUS U )KM3Hb

Ponpr xumum B oOecriedeHUH HKOJIOTUYECKOM, SHEPreTUYeCKOM U MHUILIEBOU
0€30MacHOCTH, Pa3BUTHH MeAUIUHBL. [[oHATHE O HAYYHBIX METOAAaX MO3HAHUS BEILECTB
1 XUMUYECKUX PEAKLIHH.

[IpencraBienus 00 oOLMX HAayYHBIX MPHUHIMMIAX MPOMBIIUIEHHOTO IMOJTYYEHUs
Ba)KHEUIIINX BEILIECTB.

UYenoBek B MUPE BEIIECTB U MATEPUAIIOB: BAXKHEMIINE CTPOUTEIBHBIE MaTEPHUAIIBI,
KOHCTPYKLIMOHHBIE ~MaTepuaibl, KpacKu, CTEKJIO, KepaMHKa, MaTepHalbl s
AJIEKTPOHUKH, HAHOMATEpHaJlbl, OpraHUYECKUE U MUHEPAJIbHBIE YI0OpEHUSI.

XAMHUSL W 30pPOBbE 4YEJOBEKA: IIPaBWJIa MCIIOJIB30BAHMS JIEKAPCTBEHHBIX
npernapaToB, MpaBuia 0E30MacHOr0 HMCIOJB30BAHUS MpenaparoB ObITOBOM XUMUU B
NOBCETHEBHOM KM3HHU.

MexnpeaMeTHbIE CBS3H.

Peanuzanus MeXnpeaMeTHBIX CBA3€H MPHU MU3YYEHHHM OOIIeH M HeopraHuuecKou
xuMuH B 11 Kiacce ocymiecTBIsSIETCS Yyepe3 MCMOJIb30BaHUE KaK OOILIUX €CTECTBEHHO-
HAay4YHbIX IIOHATUM, TaK WU TOHATHUM, SIBJISIOIIMXCSA CUCTEMHBIMU JUISL OTAEIBHBIX
IPEAMETOB €CTECTBEHHO-HAYYHOT'O LIUKJIA.

OO01Me ecTeCTBeHHO-HAYYHbIE TOHATHUS: HAY4YHbIN (haKT, TUTIOTE3a, 3aKOH, TEOpHUs,
aHanu3, CHUHTE3, KiacCUUKAIMs, TEePUOJAUYHOCTh, HAOIIOJEHUE, JKCIEPUMEHT,
MOJEIMPOBAHUE, U3MEPEHUE, SBIICHUE.

®dusuka: Marepus, SHEpPrus, macca, aToM, JJIEKTPOH, INPOTOH, HEUTPOH, HOH,
U30TOIl, PAJMOAKTUBHOCTb, MOJIEKYJIA, DHEPreTUYECKUW YPOBEHb, BELIECTBO, TEJIO,
00BEM, arperaTHoe COCTOSIHHME BeIIeCTBa, (U3MUYECKHE BEIMYMHBI W EIUHUIBI HX
U3MEPEHHUS, CKOPOCTb.

buosnorus: knetka, opranusm, 3Kocuctema, ouocgepa, Makpo- ¥ MUKPOIJIEMEHTHI,
BUTaMUHBI, 0OOMEH BEIIECTB B OPTaHU3ME.

['eorpadusi: MuHepanbl, TOPHBIE TOPOMBI, IOJIE3HBIE HCKOMAeMble, TOIUIMBO,
pecypchl.

TexHonorusi: XUMUYECKas IPOMBILIJIEHHOCTb, METAJUIyprusi, IPOU3BOJCTBO
CTPOUTENIBHBIX  MAaTEpPUAJOB, CEIbCKOXO3AMCTBEHHOE  IIPOM3BOJCTBO,  IHIIEBAs
MIPOMBILIEHHOCTb, (dbapMalieBTHUECKAS IIPOMBIIIJIEHHOCTD, IIPOU3BOJICTBO
KOCMETHYECKHX  IPENaparoB, MPOU3BOJACTBO  KOHCTPYKIMOHHBIX  MaTEpHANOB,
3JIEKTPOHHAS MPOMBIIIICHHOCTh, HAHOTEXHOJIOTHH.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOT'PAMMEI 110 XUMHU HA
BA30BOM YPOBHE CPEJJHEI'O OBILEI'O OGPA3OBAHUA

JUYHOCTHBIE PE3Y/IBTATBI

®I'OC COOQO ycranaBiauBaeT TpeOOBaHUA K pe3yabTaTaM OCBOCHHUS
00y4JaromuMHCs TIPOrpaMM CpeIHETo 00111ero o0pa3oBaHusl (JIMUHOCTHBIM,
MeTalpeIMETHBIM U MpeAMeTHbIM). HayuHo-MeToinueckoit OCHOBOM isl pa3paboTKu
TUIAHUPYEMBIX PE3YJIBTATOB OCBOEHUS ITPOrpaMM CPEeIHETO O0IIero oOpa3oBaHus
ABJISIETCS CHCTEMHO-/IESITETbHOCTHBIN TOIXO/.

B cooTBeTCTBUU C CUCTEMHO-/1€ATENLHOCTHBIM MOJX0J0M B CTPYKTYpE
JUYHOCTHBIX PE3YJIHTATOB OCBOEHUS MpeAMETa « XUMHUS» HA YPOBHE CPEHET0 OOIIET0
00pa30BaHus BbIJEICHBI CIEAYIOLIUE COCTABIISIIONIME:

OCO3HAHHE 00YYAOIIUMUCS POCCUMCKOHN TPaKIaHCKON UACHTUIHOCTH —
TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSITEIIBHOCTH 1 CAMOOTIPEAEIICHUIO;

HaJIM4re MOTHBAIIMK K 00YUYEHUIO;

I[EJICHANPABIEHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHUHN JIMUHOCTH Ha OCHOBE
KJTFOUEBBIX IIEHHOCTEH M UICTOPUUCCKUX TPAJAUIINI 0a30BOM HAYKH XUMHH;

TOTOBHOCTH M CIIOCOOHOCTH 00YyYaroUMXcsi pyKOBOACTBOBATHCS B CBOEH
NEeATENIbHOCTU IEHHOCTHO-CMBICIIOBBIMU YCTAaHOBKaMU, MPUCYIIIUMU LETOCTHOMN
CUCTEME XMMHUUYECKOr0 00pa30BaHMUS;

HaJIMYMe MTPABOCO3HAHUS IKOJIOTHYECKOM KYIbTYpPhl M CHOCOOHOCTH CTABUThH LIETTU
U CTPOUTH KM3HEHHBIEC IIJIAHBI.

JIM4HOCTHBIE pe3yNbTaThl OCBOEHUSA MpPEIMeETa «XUMUSD JOCTUTAKOTCSA B €IUHCTBE
y4eOHOM 1 BOCIIUTATEIHHOMN IEITEIHOCTH B COOTBETCTBHH C TYMaHUCTHUYECKUMH,
COLIMOKYJIbTYPHBIMHU, TyXOBHO-HPABCTBEHHBIMHU LIEHHOCTSIMH U HJI€AIAMHU POCCHIICKOTO
IpaXKJaHCKOTO 0011eCTBa, IPUHATHIMUA B OOIIIECTBE HOPMaMU U MIPaBUIIAMH TIOBEICHHUSI,
CIIOCOOCTBYIOIIMMHU TIPOIIECCaM CaMOIO3HAHU S, CAMOPA3BUTHS M HPAaBCTBEHHOTO
CTaHOBIICHUSI IMYHOCTH 00YUaAIOITUXCS.

JIM4HOCTHBIE PE3yJIbTAaThl OCBOEHUS MPEIMETa «XUMUD» OTPAXKAIOT
c(hOpMHUPOBAHHOCTH OIBITA TTO3HABATEIBLHOMN M MPAKTUYECKON JEATETHHOCTU
00y4YaromuXcs M0 peasnu3aiy MPUHATHIX B OOIIECTBE IIEHHOCTEH, B TOM YHCIIE B
YacTHu:

1) rpaskKIaHCKOro0 BOCIIMTAHUA:

OCO3HAHUS 00YyYarOUIMMHUCS CBOMX KOHCTUTYLIMOHHBIX MPAaB U 00513aHHOCTEH,
YBa)KEHHUSI K 3aKOHY U ITPaBOMOPSIAKY;

MPEACTABIEHUS O COLMAIbHBIX HOPMAX U MPaBUIIAX MEKIMYHOCTHBIX OTHOIIEHU
B KOJIJIEKTUBE;

FOTOBHOCTH K COBMECTHOM TBOPUECKOU AEATEIbHOCTHU MPU CO3JJaHUH YUEOHBIX
MIPOEKTOB, PEUICHNUU YUEOHBIX U MO3HABATEIbHBIX 3a/1a4, BBIMOJHEHUN XUMUYECKHUX
AKCIIEPUMEHTOB;



CIOCOOHOCTU MOHUMATh U IPUHUMATh MOTUBBI, HAMEPEHUSI, JIOTUKY U apryMEHTbI
JIPYTUX NpU aHAIU3E PA3JIMYHBIX BUOB YUCOHOU €SI TEIHHOCTH;

2) IaTPUOTHYECKOI0 BOCIIMTAHUA

IIEHHOCTHOT'O OTHONIEHUSI K UCTOPUUYECKOMY M HAYyYHOMY HACIIEIUIO
OTE€YECTBCHHON XMMUH;

YBaXKEHUS K MPOIIECCY TBOPUECTBA B 00JIACTH TEOPUHU U MPAKTUYECKOTO
MIPUMEHEHUS] XUMUHU, OCO3HAHUSI TOTO, YTO JJOCTHIKEHUSI HAYKH €CTh PE3YJIbTaT
JUTUTENIHHBIX HAOII0ICHUH, KPOTIOTIMBBIX IKCTIEPUMEHTATBHBIX ITOUCKOB, TOCTOSTHHOT'O
Tpy/Jla Y4EHBIX U MPAKTUKOB;

WHTEpECa U MO3HABATEIBLHBIX MOTHBOB B MOJYYCHUH U TTOCJICIYIONIEM aHATN3e
uH(OpPMaIIMK O MEePEIOBLIX IOCTUKEHHUSIX COBPEMEHHON OTEUECTBEHHON XUMUU,

3) 1IyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHUSA:

HPaBCTBEHHOTO CO3HAHMS, ITUYECKOTO MMOBEACHUS;

CIOCOOHOCTHU OIEHUBATh CUTYAIlUH, CB3aHHBIC C XUMUUYECKUMHU SIBICHUSMU, U
IPUHUMATh OCO3HAHHBIC PEILICHHS, OPUCHTHPYSICh HA MOPAJIbHO-HPABCTBEHHBIC HOPMBI
U IICHHOCTH;

TOTOBHOCTH OILICHUBATH CBOE MOBEACHUE U MOCTYIIKU CBOMX TOBAPUIICH C TTO3UIIUMA
HPaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE MOCIEICTBUI 3THX MOCTYIKOB;

4) dopmMupoBaHusl KyJbTYPbI 310POBbA:

MOHUMAaHHUSI IIEHHOCTEMN 3I0POBOTO U O€30MacHOro 00pasa KU3HH, HEOOXOIUMOCTH
OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (PU3MUECKOMY U TICUXUYECKOMY
310pPOBBIO;

cOOJIIOICHUS TIPaBUJT O€301TaCHOT0 OOpaIeHUs ¢ BEIIECTBAMH B OBITY,
MTOBCETHEBHOM KU3HU U B TPYIOBOM JI€ATEIBHOCTH;

MOHUMAaHHUSI [ICHHOCTH TPaBUJI HHIWBUIYAJIBHOTO M KOJUICKTUBHOTO O€30IaCHOTO
MOBEJICHUS B CUTYaALIUSX, YTPOKAIOIIUX 3I0POBbIO U KU3HHU JIIOJICH;

OCO3HAHUS MOCIEICTBUA M HEMPUATHS BPEIHBIX IPUBBIYCK (YIOTpEOICHUS
aJIKOTr0JIsl, HAPKOTUKOB, KYpEHUSI );

5) TPyA0BOr0 BOCIIMTAHMS

KOMMYHHKAaTHBHON KOMIIETCHTHOCTH B Y4€OHO-HCCIICI0BATEIIBCKOM
JeATEIbHOCTH, OOIIIECTBEHHO IMOJIE3HOM, TBOPUYECKON U JPYTUX BUJAX JEATCIbHOCTH;

YCTAaHOBKH Ha aKTHBHOE y4aCTHE B PEIICHUH MPAKTUUYECKUX 3aJ1a4 COLMaTbHOM
HaIPaBJIEHHOCTH (B paMKaX CBOEr0 KJacca, IIKOJIbI);

HMHTEpeca K MPAKTHYSCKOMY H3YYCHUIO MPOo(decCuil pa3IndHOro PoJia, B TOM YHCIIe
Ha OCHOBE MPHUMEHEHHUS MIPEIMETHBIX 3HAHUHN 110 XUMUM;

YBOXEHUS K TPYAY, JIIOJAAM TPYJia U pe3yiabTaTaM TPYAOBOM JeITEIbHOCTH,

TOTOBHOCTU K OCO3HAHHOMY BBIOOPY MHIMBUAYAJTBHOW TPACKTOPUH 00pa30BaHUs,
Oynymieit mpodeccun u peaau3aniuu COOCTBEHHBIX JKHU3HCHHBIX TJIAHOB C YIETOM
JUYHOCTHBIX UHTEPECOB, CIOCOOHOCTEN K XUMUH, HHTEPECOB U MOTPEOHOCTEM
o011€ecTBa;

6) 3K0JI0rM4eCcKOro BOCIIMTAHMS



HKOJIOTMYECKH L[EIECO00Pa3HOr0 OTHOIIEHHSI K TPUPO/IE, KAK UCTOUHUKY
CYyILIECTBOBAHMS )KM3HU HA 3€MIIE;

MOHUMAaHUS TJI00ATIBHOTO XapaKTepa SKOJIOTHYECKUX MPOOIIeM, BIUSIHUS
DKOHOMHYECKHUX MPOLECCOB HA COCTOSTHUE IPUPOJHON U COLUAIIBHON CPELBI;

OCO3HAHMSI HEOOXOJUMOCTH MCTOIb30BAHUS JOCTUKEHUN XUMUH JIJISl PEILICHUS
BOIIPOCOB PALMOHAJIBHOI'O IIPUPOAOII0JIB30BAHNUS;

AKTUBHOI'O HENPUATHUS ACUCTBUM, IPUHOCIIIUX BPE OKPYKAIOLIEH IPUPOIHON
cpelne, yMeHHUs IPOrHO3UPOBATh HEOIArONPUATHBIE 3KOJIOTUUECKHE MOCIIEACTBUS
MIPEANPUHUMAEMBIX IEHCTBUM U NPENOTBPALIATD UX;

HaJU4Ms Pa3BUTOrO IKOJIOTUYECKOTO MBIIUIEHUS, YKOJIOTUYECKOU KYJIBTYPHI,
OMbITA JEATEIIBHOCTH 3KOJIOTMYECKON HAIPABIEHHOCTH, YMEHUSI PYKOBOJACTBOBATHCS
MU B NTO3HABATEIbHON, KOMMYHUKATUBHON U COLIMANIBHON MPAKTUKE, CIIOCOOHOCTH U
YMEHHS aKTUBHO MPOTUBOCTOSTH UACOJIOTUH XeMOPoOUH;

7) HEHHOCTH HAYYHOI'0 MO3HAHHUA:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pPa3BUTHS HAYKH M OOIIECTBEHHOM MPAKTUKU;

NOHUMAaHUS CHEMPUKA XUMUU KaK HAyKd, OCO3HAHUS €€ poJju B GOpPMHUPOBAHUU
PaIMOHAILHOTO HAYYHOT'O MBIIIICHUS, CO3/IaHUU LIEJTOCTHOTO MPEICTaBIeHUs 00
OKpY’KaroUIeEM MHUPE KaK O €AMHCTBE NPUPObI U YEJIOBEKA, B TO3HAHUU IPUPOJHBIX
3aKOHOMEPHOCTEN U PEeLIeHUH NMPO0JIeEM COXpaHEHHs PUPOAHOTO PABHOBECHUS;

yO0ex1EHHOCTH B 0CO00M 3HAUMMOCTH XUMUHM JIJIsl COBPEMEHHOM IIUBHIIM3ALMU: B
e€ ryMaHUCTUYECKON HAIPaBJIEHHOCTH U BaXKHOM POJIM B CO3aHUU HOBOW 0a3bl
MaTepUaIbHOMN KYJIbTYphl, PEIIEHNH TJI00aIbHBIX IPOOJIEM YCTONUYHUBOIO Pa3BUTHUS
YEJI0BEYECTBA — CHIPHEBOM, SJHEPTETUUECKOM, MTUILIEBOMA U SKOJOTHYECKON
0€30MacHOCTH, B Pa3BUTHUH MEIUIMHBI, 0OECIIEUEHUH YCIOBUH YCIEIIHOTO TpyJa U
HKOJIOTUYECKU KOM(POPTHON KHU3HU KaXKJI0TO 4jieHa 00IeCTBa;

€CTECTBEHHO-HAYYHOM I'PAMOTHOCTH: IIOHUMAaHMs CYIIIHOCTA METOJIOB [TO3HAHUS,
UCTOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTHU HCIOJIb30BaTh IOJIy4yaeMble
3HaHUSA JJI aHaIU3a U 0ObSACHEHUS SIBJICHUN OKPYXKAIOIIEro MUpa U MPOUCXOSAIINX B
HEM U3MEHEHUH, yMEeHUs J1enaTh 000CHOBAaHHBIE 3aKII0UYEHUS HA OCHOBE HAYYHBIX
(akTOB U UMEIOUINXCS JaHHBIX C LEIbI0 OTYUYEHHsI TOCTOBEPHBIX BHIBOJIOB;

CHOCOOHOCTH CaMOCTOSITEIbHO UCTIOIb30BaTh XUMUYECKUE 3HAHUS ISl PELLICHUS
npo0JieM B peasbHBIX JKU3HEHHBIX CUTYaLlUsIX;

MHTEpeca K IMO3HAHUIO U UCCIIEN0BATEIbCKOMN NEATEINBHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHUIO U CaMO0Opa30BaHUIO,
K AKTUBHOMY IIOJIy4YE€HHUIO HOBBIX 3HAHUM 11O XUMHUHU B COOTBETCTBUU C KU3HECHHBIMU
MOTPEOHOCTIMU;

MHTEpeca K 0COOCHHOCTSIM Tpy/la B Pa3InYHBIX cepax npodeccrnoHanbHOMI
NEATEIIbHOCTH.



METAIIPE/IMETHBIE PE3YJ/IBTATHI

MertanpenMeTHble pe3yiabTaThl OCBOCHHUS y4e€OHOro mpeaMera «XUMHs» Ha
YPOBHE CPEeIHEro 00IIero 00pa3oBaHus BKIIOYAIOT:

3HAYMMBIE TUISL bopmupoBaHuUs MHPOBO33PEHUS oOyyJarommxcs
MEXKIUCIUIUIMHAPHBIE (MEXIPEIMETHbIE) OOIeHAYyYHbIE TOHITHUS, OTPAKAIOIIUE
LETIOCTHOCTh ~HAay4YHOM KapTUHBI MHUpa U crnenuduky METOAOB MO3HAHUS,
HCIIOJb3YEMbIX B ECTECTBEHHBIX HaykaxX (MaTepusi, BELIECTBO, JHEPTHUsl, SBJICHHUE,
MpOIIeCC, CHUCTEMa, Hay4yHbId (aKT, MPUHILHUI, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusi, UCCIIEAOBaHUE, HAOIO/ICHUE, U3MEPEHUE, DKCIIEPUMEHT U JIPYTHUe);

yHUBEpCaJbHbIe Y4eOHBbIC JchCcTBUS (TTO3HABATEbHBIE, KOMMYHHMKATHUBHBIC,
peryiasTUBHBIE), oOecrneunBaromue GopMupoBaHue (YHKIIMOHAIBHOU TPAMOTHOCTU H
COIMAIbHOM KOMITETCHITUN 00Yy4aromMnXCs;

CrOCOOHOCTh O0YYAIOIMIMXCS HCIOJIb30BaTh OCBOCHHBIE MEXKIUCIMIUIMHAPHBIC,
MHUPOBO33PEHYECKHE 3HAHUSI M YHUBEPCaIbHbIE yUeOHbIC EWCTBUS B IO3HABATEIILHON U
COLMATBbHOM MTPAKTHKE.

MeranpeaMeTHble  pe3ysIbTaThl  OTPAXKAIOT  OBJIAJICHHUE  YHUBEPCATbHBIMU
y4eOHBIMH MO3HABATEIIbHBIMU, KOMMYHUKATUBHBIMHU U PETYISITUBHBIMH JICHCTBUSIMHU.

OBJaieHNe YHUBEPCAJbHBIMY Y4eOHBIMH MO3HABATEIbHBIMHY J1€HCTBUSIMU:

1) 0a30Bble JJOrHYecCKHe AeHCTBHS:

CaMOCTOSITEILHO (POPMYITUPOBATh U AKTyaJTM3UPOBATH MIPOOJIEMY, BCECTOPOHHE €€
paccMaTpuBarTh;

OnpeAeisiTh IeIu JeSITEIbHOCTH, 3ajlaBasg NapaMeTpbl M KPUTEPUH UX
JTOCTHKEHUS, COOTHOCUTH PE3YJIbTaThl I€ATEIBHOCTH C TOCTABICHHBIMHU IEISIMU;

UCIIOJIb30BaTh IIPM OCBOCHUM 3HAHUM TIPUEMBI JIOTUYECKOT'O MBIIIJICHUS —
BBIJICTIATh XapaKTepHBbIC TMPU3HAKKM TOHSATUM M YCTAHABIMBATH HX B3aMMOCBS3b,
UCITOJIH30BaTh COOTBETCTBYIOIIME TOHATHUS MJII OOBSCHEHHS OTHICIbHBIX (DaKTOB U
SIBJICHUM;

BBEIOMpaTh OCHOBAHUS M KPUTCPHUU JJI KiacCHU(UKAIIUN BEIIESCTB U XUMHUYCCKHUX
pEeaKLHnii;

yCTaHaBIMBATh MPUYMHHO-CJIC/ICTBEHHBIC CBSI3U MEXKYy U3y4aeMbIMU SIBJICHUSMU;

CTPOUTH JIOTUYECKUE PACCYKICHUS (MHAYKTUBHBIC, ACAYKTUBHBIE, 10 aHAJIOTHH),
BBISIBJISITH 3aKOHOMEPHOCTH M TMPOTUBOPEYHMS B PacCCMaTPUBAEMBIX  SIBJICHUSX,
(bOopMyITHPOBATH BHIBOJIBI 1 3aKIIOUCHHS;

MPUMEHATh B TMPOLIECCE TMO3HAHUSA, HCIMOJb3yeMble B XUMHUHM CHUMBOJHYECKHUE
(3HaKOBBIE) MOJICNIHM, MPEOOPa30BBIBATH MOJCIBHBIE TPEACTABICHUS — XUMHYCCKUUN
3HaK (CMMBOJI) 3JICMEHTa, XUMHUYECKas (popMyia, ypaBHCHHE XUMHYCCKON PEAKIIUA —
MpyU pEIICHUHW Y4YEeOHBIX I[IO3HABATENbHBIX M TPAKTUYECKUX 3a7ay, MPUMEHATH
Ha3BaHHBIE MOJICJIbHBIC TIPEJCTABICHUS [JIs BBISIBICHHUS XapaKTEPHBIX MPHU3HAKOB
M3y4aeMbIX BEIIECTB U XUMHUUYECKUX PEAKIHM.

2) 6a3oBbIe HCCIeA0BaATEIbLCKUE 1eHCTBUS:



BJIAJCTh OCHOBAMH METOJOB HAayYHOTO TIO3HAHHUS BEMIECTB W XHMHUYCCKHUX
peaxkuuu;

dbopMynHpoBaTH MEIN M 3aJa4dl MCCIICIOBAHUS, WCIIOJIb30BaTh MOCTABICHHBIE H
CaMOCTOSATEIHLHO C(HOPMYITUPOBAHHBIC BOMPOCHI B KAY€CTBE WHCTPYMCHTA MO3HAHUS U
OCHOBHI I (POPMHUPOBAHUS THUIOTE3BI IO MPOBEPKE MPABMIBHOCTH BBHICKA3BIBAEMBIX
CYXKICHUU;

BIAJCTh HABBIKAMH  CAaMOCTOSITEIBHOTO  IUTAHUPOBAHUS W TPOBEICHUS
YUYEHHYECKUX OSKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUS HAOIIOAaTh 3a XOJ0M
mporecca, CaMOCTOSATEIBHO TPOTHO3UPOBATh €ro  pe3ynbrar, (OPMYIUPOBATH
0000IIIeHUST W BBIBOJBI OTHOCHUTEIBHO JOCTOBEPHOCTH PE3YyJbTAaTOB HCCIICIOBAHUSI,
COCTaBIIATh 0OOCHOBAaHHBIN OTUET O MPOJICTaHHOW padoTe;

nproOpeTaTh  OMBIT  YYCHWYCCKOM  HMCCIIEIOBATEIbCKOH ¥ MPOCKTHOM
JESATEINBHOCTH, MPOSIBIATh CIIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSTEIBLHOMY IOHMCKY
METOJIOB PEIICHUS MPAKTHYCCKHUX 3a/1a4, IPUMCHCHHUIO PA3IMYHBIX METOOB TIO3HAHUS.

3) paboTa ¢ uHpopManmeii:

OPUEHTUPOBATHCS B Pa3IMYHBIX UCTOYHHMKAX WH(OpMaIuu (HaydHO-MOIMYIIsIpHAS
JUTEpaTypa XUMHUYECKOTO COJIEepKaHUs, CIpPaBOYHBIC MOCoOMs, pecypchl MHTEepHeTa),
aHAIM3UPOBATh HH(POPMAIIUIO PA3IMYHBIX BUIOB M (OPM IPEACTABICHUS, KPUTHICCKU
OIICHMBATh €€ JIOCTOBEPHOCTh U HEMIPOTHBOPEYHBOCT;

(bopMynHpOBaThH 3aMPOCHl U MPUMEHSTh PA3TUYHbIE METOIbI MPU TMOUCKE U 0TOOpE
uH(bOpMaIIK, HEOOXOAUMOM JIJIsl BBITIOTHEHUS YY€OHBIX 3a/1a4 ONpeeIEHHOTO TUTIA;

npuoOpeTaTb  OMBIT  MCMIOJB30BaHMS  MHPOPMAMOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTUN U PA3TUYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITEILHO BBIOMpaATh ONTUMAIIBHYIO (OpMY MpelcTaBiICHUsS HHGOPMAIUH
(cxembl, rpaduKH, TUarpaMMbl, TAOJIUIIBI, PUCYHKU U APYTHE);

UCIIOJIb30BaTh HAYUYHBIN S3BIK B KAa4E€CTBE CPEACTBA NpHU pabOTe C XUMHUUYECKOU
nHbOpMaIIHE: TPUMEHITh MEXIpeIMETHbIE ((HhHU3MUEeCKIEe U MaTEMAaTUUYECKUE) 3HAKU U
CUMBOJIBI, (OpMYJIbI, a0OpeBHATYpbl, HOMEHKIIATYPY;

UCIIOJIb30BaTh M MPeoOpa3oBBIBATH  3HAKOBO-CHMBOJHUYECKHE  CPEICTBA
HATJISTHOCTH.

OgBiajgeHue yHUBEPCATbLHBIMH KOMMYHUKATHBHBIMU JI€HCTBUSIMH

3a/laBaTh BOMPOCHI MO CYIIECTBY OOCYXKJaeMOHl TEMbl B XOJ€ AWAIOTa W/WIH
JMCKYCCUH, BBICKA3bIBATh HUJCH, (POPMYIHPOBATH CBOM MPEIJIOKECHHUS OTHOCHTEIHHO
BBITIOJTHEHUS TPEJIOKEHHON 3a/1a4H;

BBICTYNIaTh C TIPE3CHTAIMEHl pPe3yJbTaTOB IIO3HABATEIILHOW JEATEIHbHOCTH,
MOJIYYCHHBIX CAMOCTOSTEIBHO WM COBMECTHO CO CBEPCTHHKAMHU TPHU BBITOJHCHHUH
XAMHYECKOTO JKCIIEPUMEHTa, TPAKTHYECKOW pPabOThI TO WCCIEIOBAHUIO CBOWCTB
M3y4aeMbIX BEIECTB, peaM3aIlii y4eOHOTO MPOeKTa W (OPMYIUPOBATH BHIBOJBI IO
pe3ynbTaTaM TPOBENEHHBIX HCCIECNOBAHWNA TYTEM COTJIACOBAHUS TO3UIUNA B XOJe
00CyXXJIeHUS 1 OOMEHAa MHEHUSIMU.



OgBiajeHre YHMBEPCAJIbHBIMHU PeryJsTHBHBIMHU AeHCTBHAMM:

CaMOCTOSITEJIbHO ~ IUIAHUPOBaTh W OCYLIECTBISTH CBOK  IO3HABATEIBHYIO
NeSATENbHOCTh, OmpeAensdas €€ Leld M 3aJadd, KOHTPOJUPOBaTh U IO MEpe
HEOOXOMMOCTH  KOPPEKTUPOBATh  MpEAjiaraéMblidi  ajJifOPUTM  JEHUCTBUH  MpHU
BBINIOJIHEHUH  Y4€OHBIX M  MCCIENOBATENbCKUX  3aJa4, BbIOMpaTh Haubosee
3 PeKTUBHBIN CrIOCOO UX PEIIEHUsI C YUETOM MOTYyUYEHUs] HOBBIX 3HAHUM O BEIIECTBAX U
XUMHYECKUX PEaAKIIUX;

OCYIIECTBIISITh CAMOKOHTPOJIb CBOEH JI€ATEIbHOCTH Ha OCHOBE CaMOaHalu3a M
CaMOOLICHKH.

NPEAMETHBIE PE3YJIbTATHI

10 KVIACC

IIpeaMeTHBIE pe3ybTATHI OCBOEHUSI Kypca
«Oprannyeckasi XuMHsD»» OTPAKAKOT:

c(hOpMUPOBAHHOCTb MPEACTABICHUM O XUMUYECKON COCTABIISIONICH €CTECTBEHHO-
HAy4YHOW KapTUHBI MHpA, PpOJM XUMHUU B TIO3HAHWHM SIBIICHHWM TIPUPOJBI, B
(dbopMUPOBAHUY MBIIIJIEHUS U KYJbTYPhI JIMYHOCTH, €€ (QYHKIIMOHATBLHON IPAaMOTHOCTH,
HEOOXOMMOM JUIsl PEIICHUs MPAKTHUYECKHX 3a7a4 M JKOJIOTMYECKH OOOCHOBAHHOTO
OTHOIIEHHS K CBOEMY 37I0POBBIO U MPUPOTHOM CPElIE;

BJIa/ICHUE CUCTEMOM XUMHYECKUX 3HAHUI, KOTOpas BKJIIOYAET:
OCHOBOIIOJIATAIOIME TOHATHS (XMMUYECKHI 3JIEMEHT, aToM, JJIEKTpOHHash 000104YKa
aToMa, MOJIEKyJia, BaJIEHTHOCTb, DJJIEKTPOOTPUIATEIBHOCTh, XUMHUYECKAsl CBS3b,
CTpyKTypHast Qopmyna (pa3BEpHyTas U COKpami€HHas), MOJIb, MOJISIpHAas Macca,
MOJIIPHBIN 00BEM, YTIEPOIHBIN CKeNEeT, GYHKIMOHAIBHAS TPYIIa, paJauKal, H30MEPHs,
U30MEphl, TOMOJOTHYECKHUH  psii, TOMOJIOTH, YIJIEBOJOPOABI, KHCIOpOA H
a30TcoJiep)Kallie  COCAMHEHHWS, MOHOMEp, TMOJUMEpP, CTPYKTYpHOE  3BEHO,
BBICOKOMOJIEKYJISIDHBIE ~ COCIMHEHMS); TEOpPUM U  3aKOHbl (TEOpUs  CTPOCHUS
oprannuyeckux BemecTB A. M. byTiepoBa, 3aKOH COXpaHEHHMSI MacChbl BEILECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKUN SA3bIK XUMHHM; MHPOBO33PEHUYECKHE 3HAHUSA,
JeXxalnme B OCHOBE MOHUMAaHUS MPUYMHHOCTU M CUCTEMHOCTH XUMHYECKUX SIBICHU,
(dakToNOTMYEeCKNE CBEJACHHS O CBOWCTBax, COCTaBe, IOJYYCHHH U O€30MacHOM
WCIIOJIb30BAaHUU BAKHEWIIUX OPTraHUYECKUX BEIIECTB B OBITY MW TPAKTUYECKON
NEeATEeNIbHOCTU YEJIOBEKA;

c(hOpPMHPOBAHHOCTh YMEHHWH BBISBISATH XapaKTepHbIE TPU3HAKH TIOHATHMH,
YCTaHaBIIUBaTh WX B3aMMOCBA3b, MCIOJIB30BaTh COOTBETCTBYIOUIME TMOHSTUSA MpHU
OMMCAHUU COCTaBa, CTPOEHUS U MPEBPAIICHUN OPraHUYECKUX COCTMHEHUH;

c(hOpMUPOBAHHOCTh YMEHUW HCIOJIb30BaTh XUMHUYECKYI0 CHUMBOJIMKY JUJIsI
COCTaBJICHUS MOJICKYJISIDHBIX M CTPYKTYPHBIX (pa3BEpHYTOH, COKpaIlI€HHOW) (opmy
OpraHUYECKUX BELIECTB M ypaBHEHUU XMMHUYECKUX PEAKIMil, U3rOTaBIMBATh MOJEIU



MOJEKYJ1 OpraHMYeCKUX BEIIECTB JJIsi WUTIOCTpAalldd WX XUMHYECKOTO U
MIPOCTPAHCTBEHHOI'O CTPOEHUS,

c(hOpMUPOBAHHOCTh YMEHHMH YCTaHABIMBATh MPUHAIIECIKHOCTh H3YUYEHHBIX
OpraHMYECKUX BEILECTB [0 UX COCTAaBY M CTPOEHUIO K ONpPENEIEHHOMY KilacCy/TpyIe
COCIMHEHUN  (YTrIeBOAOPOJIbI,  KUCIOPOA M a30TCOAEpXKALUME  COEAMHEHMS,
BBICOKOMOJIEKYJISIDHBIE COCIMHEHUsS), JaBaTh WM Ha3BaHUS I10 CUCTEMATHYECKOU
Homenknatype (IUPAC), a Ttakke NpuBOAWTH TPUBHUAIbHBIE Ha3BAHMS OTIEIbHBIX
OpraHUYEeCKUX BEIIECTB (ITUJICH, MPOMUWJICH, alleTHICH, ATUJICHTJIMKOJb, TJIUIEPUH,
denon, Qopmanbaeruy, aueTanbIerui, MypaBbUHAs KHUCJIOTA, YKCYCHas KHUCIOTA,
OJIEMHOBAsl KUCJIOTa, CTEApUHOBAs KHUCIIOTA, IIII0K03a, (PYKTO3a, Kpaxmall, 1eJITi003a,
TJIMIIVH);

c(hOpMUPOBAHHOCTh YMEHHUSI  ONPENENSATh BHABl XUMHUYECKOM CBSA3U B
OpraHUYECKUX COCIMHECHUSIX (OJMHAPHBIE U KPATHHIE);

chOpMUPOBAHHOCTh YMEHUSI TPUMEHATHh TIOJOXKEHUS TEOPUU  CTPOCHUS
oprannueckux BemecTB A. M. byriepoBa myis 0oObSICHEHUS 3aBUCHMOCTU CBOMCTB
BEIIECTB OT UX COCTAaBa U CTPOCHMUS; 3aKOH COXPAHEHHSI MAaCChl BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHUM XapaKTepU30BaTh COCTaB, CTPOCHHUE, (PU3UUECKUE U
XUMHUYECKHE CBOMCTBA THUIMMYHBIX MPEACTABUTENICH PA3JIMUHBIX KJIACCOB OPTaHHMYECKUX
BelIeCTB (MeTaH, 3TaH, 3TUJICH, MPOIMUIIEH, alleTuieH, Oyraauen-1,3, MeTunoyTaaueH-
1,3, OGeH30i1, METaHOJ, A3TAHOJ, AITHJIEHIJIMKOJb, TJIHMIEpUH, (PEHOJ, aleTanbIeru,
MypaBbHHasi M YKCYCHasi KHCIOTBHI, TJIFOKO3a, Kpaxmall, IIeJUTI0J03a, aMUHOYKCYCHas
KHCTIOTa), WJUIIOCTPUPOBATh TEHETUYECKYIO CBSI3b MEXKIYy HHUMH YpPaBHEHUSMU
COOTBETCTBYIOIIMX XUMHUYECKHX PEAKIIUNA C UCIIOIb30BAHUEM CTPYKTYPHBIX (OPMYIT;

chOpPMHPOBAHHOCTh YMEHHUSI XapaKTePU30BaThb HUCTOYHUKH YTIIEBOJOPOIHOTO
CeIpbsi (He(pTh, MPUPOMHBIA Ta3, Yrojib), CIOCOOBI MX MEPEpadOTKH W MPAKTUUYECKOE
NpUMEHEHHE MPOAYKTOB MepepadboTKH;

chOpPMHPOBAHHOCTh YMEHUH  TPOBOJUTH  BBIYMCICHHUS TIO0 XUMHUYECKUM
ypaBHEHHsIM (Macchl, 00bEMa, KOJIMYECTBA HCXOJHOTO BEIIECTBA WU MPOAYKTA
peakiuu MO W3BECTHBIM Macce, 00BhEMY, KOJIMYECTBY OJHOTO M3 MCXOJHBIX BEIIECCTB
WJIU TIPOJIYKTOB PEAKIIUH);

c(hOpMHUPOBAHHOCTh YMEHHH BIJIAJICTh CUCTEMOM 3HAHUH 00 OCHOBHBIX METOAAX
HAay4YHOrO MMO3HAHUS, MCIOJb3yEMbIX B XUMHUH MPU U3YUYECHUH BEIIECTB U XUMHYECKHX
aBIIeHUN (HAOIIOICHHE, W3MEPEHHE, SKCIIEPUMEHT, MOJICITUPOBAHKE), HCIIOJIb30BATh
CUCTEMHbIC XMMUYECKUE 3HAHUS NI MPUHATHUS PEIICHUN B KOHKPETHBIX >KM3HEHHBIX
CUTYyalusiX, CBSI3aHHBIX C BELIECTBAMU U UX TPUMEHECHHEM;

c(hOpMHPOBAHHOCTh yMEHUH COONMIOAaTh MpaBUia MOJIH30BAHUS XUMHUYECKOU
Mocyiol U Ja0OpaTOpHBIM OOOPY/IOBAaHMEM, a TakKKe IMpaBwiIa oOpalleHus: ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKLUMSIMU IO BBIIOJHEHUIO J1aOOPATOPHBIX
XUMUYECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHUM IJIAHUPOBATH U  BBINOJHATH  XUMHUYECKUU
AKCHEPUMEHT (IpeBpallieHusi OPraHMYEeCKUX BEIIECTB MPU HATPEBAHUU, MOJIyYEHUE



ATWJIEHA U HM3yYEHUE €ro CBOWCTB, KAYECTBEHHBIE PEAKIMM OPraHUYECKUX BEILECTB,
JeHaTypauusi OCJIKOB MPU HArpeBaHUU, I[BETHHIE PEAKIMU OEJIKOB) B COOTBETCTBUU C
MpaBUJIAMH TEXHUKHA O€30MAaCHOCTU MpU OOpAllleHUH C BEIIECTBAMHM M JaOOPATOPHBIM
000pyAOBaHUEM, NPEICTABIATh PE3YJIbTaThl XUMHUYECKOIO S3KCIEPUMEHTa B (opMme
3aMKuCcH YpaBHEHUH COOTBETCTBYIOLIMX peaKLUi U (OPMYIUPOBATH BHIBOJBI Ha OCHOBE
ATUX PE3YNbTATOB;

chOpPMHPOBAHHOCTh ~ YMEHMM  KPUTHUECKHM  aHAJIU3UPOBATH  XUMHUYECKYIO
uH(poOpMaIMIO, TOJy4aeMyld M3 pa3HbIX HCTOYHHUKOB (CpeACTBA MacCOBOM
uHpopmaimu, IHTepHeT u Apyrux);

c(hopMUPOBAHHOCTH YMEHUM cobJiroaaTh npaBuia JKOJIOTUYECKHU
11eJ1IeCO00pa3HOro MOBEACHUS B ObITY U TPYAOBOM NEATEILHOCTU B LEISAX COXPAHEHMS
CBOETO 3/I0POBbSl U OKpYXKAIOIIE NPUPOAHOW Cpeabl, OCO3HaBaTh OMACHOCTb
BO3/ICHCTBUS HA JKUBBIE OPTraHU3Mbl OMpPEAEEHHBIX OPraHUYECKUX BEILIECTB, MOHUMAs
cmpict  mokazarens IIJIK, mosicHATh Ha mnpuMepax cHnocoObl YMEHBIICHHUS H
NpeIOTBPAILICHUS UX BPEAHOTO BO3/ICHCTBUS HA OPTraHU3M YE€IOBEKa;

UIsi  OOy4alolIUXCs € OTrPAaHUYCHHBIMH BO3MOXKHOCTSIMU 3/I0POBBSI: YMEHHUE
OPUMEHSITh 3HAHUS OO0 OCHOBHBIX JOCTYNHBIX METOJax TIO3HAHMS BEIIECTB U
XUMHYECKUX SBICHUM;

JUTSL CIIETIBIX U CJIA0OBUASIIMX OOYUYaIOIIMXCS: YMEHHE MCIOJIb30BaTh pelibe(HO-
TOUYEUHYIO cucTeMy oOo3HaueHuit JI. bpailist 11 3anucu XuMu4eckux Gopmyi.

11 KIJACC

IIpenmMeTHBIE pe3yJibTATHI OCBOEHHSI Kypca
«O01mas 1 HeOpraHuveckasi XMMHUsS» OTPAKAIOT:
c(hOopMUPOBAHHOCTH MPEICTABICHUI: 0 XUMUUYECKOM COCTABIISIONICH €CTECTBEHHO-
HAy4yHONW KapTUHBI MHpA, POJU XUMUM B TIO3HAHWU SBJICHUW TPUPOIBI, B
dbopMUPOBaHUY MBIIIJIEHUS U KYJbTYPhI JIMYHOCTH, €€ (QYHKIIMOHATBLHON IPAMOTHOCTH,
HEOOXOIUMOMN [T PEIICHHS MPAKTHYCCKUX 3aJlad M IKOJOTHYECKH O0OOCHOBAHHOTO
OTHOILEHUS K CBOEMY 3JI0POBBIO U IPUPOJTHOMN CPELE;

BJIQJICHUE CUCTEMOM XAMHUAYECKUX 3HAHWUH, KOTOpast BKJIFOYAET:
OCHOBOIIOJIAraloNue MOHATHS (XMMHYSCKH S3JIEMEHT, aToM, u3oTom, S-, P-, d-
AJICKTPOHHBIC OpOWTAIM AaTOMOB, HOH, MOJEKyJda, MOJIb, MOJSPHBIM OO0BEM,
BAJIEHTHOCTbh, AJIEKTPOOTPHUIATECIILHOCTh, CTENEHb OKHUCJICHUS, XUMHYECKas CBS3b
(KOBaJICHTHAsl, WMOHHAs, METAJNIMYECKasi, BOJOPOJIHAS), KpUCTA/UIMYECKas peniérka,
TANBl ~ XMMHWYECKUX  pPEaKUHWi,  pacTBOp, BJICKTPOJIUTHI, HERJIEKTPOJIUTHI,
DJICKTPOJIMTHYECKAsT  JUCCOLMALMS,  OKHCIUTENIb, BOCCTAHOBUTENb, CKOPOCTh
XUMHUYECKOW peakiMM, XHMHUYECKOE pPaBHOBECHE); TEOPUU U 3aKOHBI (Teopus
3JICKTPOJIMTHYECKON JHCcolManuu, nepuoanueckuii 3akon [[. M. MenaeneeBa, 3akoH
COXpaHCHHUsI MacChl BEIIECTB, 3aKOH COXPAHEHWS W TMPEBPALICHUS SHEPrUd IpU
XUMHUYECKMX  PEaKIusX), 3aKOHOMEPHOCTH, CHMBOJIMYECKHUH  S3BIK  XUMHH,



MHUPOBO33PEHUYECKHE 3HAHMS, JIeKAlllUe B OCHOBE TIOHMMAaHUSA TMPUYUHHOCTU H
CUCTEMHOCTH XUMUUYECKUX SIBJICHUU, (HAKTOJIOrMYECKUE CBEJACHUS O CBOMCTBAX,
COCTaBe, MOJYy4YeHUH U O€30MacHOM HCIOJIb30BAHUM BaKHEUIIMX HEOPTraHUYECKUX
BEILIECTB B OBITY U MPAKTUYECKOMN JEATETbHOCTH YEIOBEKA;

c(hOpMUPOBAHHOCTh yMEHUU BBISBIATH XapaKTEpHbIE TMPU3HAKU TOHSATUM,
yCTaHABIMBAaTh WX B3aUMOCBS3b, MCIOJIB30BATh COOTBETCTBYIONIME TMOHSATUS TMPU
OMMCAaHUU HEOPTAaHMYECKUX BEIIECTB U UX MPEBPAIICHUMH;

c(hOpMUPOBAHHOCTh YMEHUW HCIOJIB30BaTh XUMHUYECKYI0 CHUMBOJIMKY JUJIsI
cocTaBieHus (HOPMYJI BEIIECTB U YPABHEHUN XUMUUECKUX PEAKIIUH, CUCTEMATUUYECKYIO
Homenkiarypy (IUPAC) u TpuBuanbHble Ha3BaHUSA OT/ACJIBHBIX HEOPTaHUYECKUX
BellecTB (yrapHblii ras, YIJIEKUCHIBIA Ta3, aMMHaK, raméHas HW3BECTh, HeTaméHas
U3BECTh, MUTHEBAS COJIA, TUPUT U APYTHUE);

c(hOpMUPOBAHHOCTh YMEHHUH OMNpeNessTh BaJCHTHOCTh U CTENEHb OKHUCIICHUS
XUMHUYECKUX DJIEMEHTOB B COCJIMHEHUSX PA3JIMYHOTO COCTaBa, BUJ| XUMUUYECKOU CBS3U
(koBaJeHTHAsl, WOHHAs, METaJUIMYecKas, BOJIOPOJIHAs) B COCAWHCHHSIX, THI
KPUCTAJUTMYECKON PEIIETKH KOHKPETHOT'O BEIIeCTBa (aTOMHAsl, MOJIEKYJIsIpHasi, MOHHas,
MeTaJUTM4ecKas ), XapakTep Cpebl B BOJHBIX PACTBOpPaX HEOPraHUUECKUX COCTMHCHUN;

c(hOpMHUPOBAHHOCTh YMEHHUM YCTAHABIMBATH MPUHAJICKHOCTh HEOPTaHUYECKUX
BEIIIECTB IO WX COCTABYy K OMNpeAeNEHHOMY KJIAcCy/TPYINe COSTUHEHHH (MPOCTHIC
BEIIECTBA — METAJUIbl U HEMETaJUIbl, OKCHIbl, OCHOBAHHS, KHUCIOTHI, amM(pOTEpHbIE
TUIPOKCHUIBI, COJTH);

c(hOpMHPOBAHHOCTh YMEHMI PacCKphIBaTh CMBICI Neproandeckoro 3akona 1. .
MenpeneeBa M JI€MOHCTPUPOBATH €ro CHUCTEMATU3UPYIOUIYIO, OOBSCHUTEIBHYIO WU
IIPOTHOCTUYECKYIO (DYHKITUH;

c(hOpMHPOBAHHOCTh YMEHUU XapaKTepU30BaTh DJIEKTPOHHOE CTPOEHHUE aTOMOB
XUMUYECKUX »3JeMeHTOB 1—4 mnepuonoB Ilepmoanueckoil CUCTEMBI XHUMHYECKHX
anementoB J[. . MennesneeBa, HCIONB3Ys MOHATHS «S-, P-, 0-3J1€KTPOHHBIE OPOUTAINY,
(QHEPTeTUYECKHE YPOBHU», OOBICHATH 3aKOHOMEPHOCTH HM3MEHEHHS CBOMCTB
XUMHUYECKHUX 3JIEMEHTOB M MX COCAWHEHUU IO mepuonaM u rpymnmam llepuoamyeckon
cucTeMbl XUuMHYecKux 3aemeHToB 1. 1. MeHneneena;

c(hOpMHPOBAHHOCTh YMEHUN XapaKTepU30BaTh (OMHUCHIBATH) OOIIHME XMMHUYECKUE
CBOMCTBAa  HEOPraHWYECKUX  BEHIECTB  PA3JIMYHBIX  KJIAcCOB,  MOATBEPXKAATh
CYILIECTBOBAHHE TE€HETHUYECKOM CBS3M MEXKAY HEOPraHMYEeCKUMH BEUIECTBAMHU C
MIOMOIIbIO YPABHEHU I COOTBETCTBYIOIINX XUMHUECKUX PEAKIIN;

c(hOpPMHPOBAHHOCTh YMEHUS KJIACCU(PUIIMPOBATH XUMHUUYECKHE PEAKIUU T10
pa3IMYHBIM TpU3HAKaM (YHUCIy W COCTaBy pEarupyrolux BEUIECTB, TEIIOBOMY
abdexTy peaknuu, H3MEHEHUIO CTETICHEH OKHCICHUS DJIEMEHTOB, OOpaTUMOCTH
peaKIy, y4acTHIO KaTaIu3aTopa);

c(hOpMUPOBAHHOCTh YMEHUM COCTaBIISITh YPABHEHHS PEAKIUN Pa3JIMUHBIX THUIIOB,
MOJIHBIE M COKpalIEHHBbIE YpaBHEHUS PEAKUUA HOHHOTO OOMEHA, YUYMUTHIBASI YCJIOBUS,
[IPU KOTOPBIX ATU PEaKLUUU UAYT JI0 KOHIIA;



chOpPMHPOBAHHOCTh ~ yYMEHHA  MPOBOAWTH  PEAKIHMH,  IOATBEPKIAONINC
KaueCTBEHHBIN COCTAB Pa3IMYHBIX HEOPTAaHUYCCKUX BEIIECTB, PACIIO3HABATH OIMBITHBIM
MyTEM HOHBI, MPUCYTCTBYIOIINE B BOJHBIX paCTBOPAaX HEOPTaHUIECKUX BEIICCTB;

chOpPMHPOBAHHOCT, ~ YMEHUH  pacKpbIBaThb  CYINIHOCTh  OKHCIHUTEIHHO-
BOCCTaHOBHUTEIIBHBIX PEAKITU MOCPEACTBOM COCTaBIICHHUS AJICKTPOHHOTO OalaHca dTUX
peaxkuuu;

c(hOpPMHPOBAHHOCTh YMEHHHA OOBICHATH 3aBUCUMOCTh CKOPOCTH XHMHUUYECKOU
peakuu OT Pa3IUYHBIX (PAaKTOPOB; XapaKTep CMEIIEHUS XMMHYECKOTO PaBHOBECHS B
3aBUCHUMOCTHU OT BHEIIHETO Bo3aeiicTBus (mpuniun Jle [llarense);

c(hOpMHPOBAHHOCTh YMEHHUH XapaKTepHU30BaTh XMMHUYCCKUE MPOIECCHI, JICKAIINEC
B OCHOBE IPOMBINUICHHOTO TIIOJYYEHUS CEPHOW KHUCIIOThI, aMMHaKa, a TaKxke
c(hOpPMHPOBAHHOCTH MPEACTABICHUH 00 OOITUX HAYYHBIX MPUHIIMIIAX U KOJIOTHICCKUX
npooOsieMax XMMHUYECKOTO TIPOU3BOJICTBA;

c(hOpMHPOBAHHOCTh YMEHUH TTPOBOIUTH BBIYUCIICHHSI C UCTIOJIB30BAHUEM MTOHSATHUS
«MaccoBas JOJi1 BEIIECTBA B pPAacTBOpe», OOBEMHBIX OTHOIICHWH Ta30B TpHU
XMMHYECKUX pEaKIMsIX, MacChl BEIIeCTBA WIM 00bEMa Ta3oB 10 H3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WIM OOBEMY OJHOTO W3 YYacCTBYIONIUX B PEaKIIHH
BEIICCTB, TEIUIOBOTO J(QeKkra peakiuu HAa OCHOBE 3aKOHOB COXPAHCHHS MacChl
BEIICCTB, PEBPAICHUS U COXPAaHEHUS DHEPTHH;

c(hOpMHPOBAHHOCTh YMEHUHN COOMI0IaTh MpaBUiia MOJIb30BAHUS XUMHUUYECKOU
nocyaoi W JabopaTopHbIM OOOpYyIOBaHMEM, a TaKXKe TMpaBWia OOpalleHHus ¢
BEIIECTBAMU B COOTBETCTBHHM C HWHCTPYKIUSMHU IO BBINOJHEHUIO JaOOPATOPHBIX
XUMHYECKUX OMBITOB,;

chOpPMHPOBAHHOCTh ~YMEHUW  IUIAHMPOBATH M BBIMIOJHATH ~ XUMUYECKUN
AKCIIEPUMEHT (pa3yioKeHHEe TEePOKCHIa BOJOpPOAAa B MPUCYTCTBUU KaTaau3aTopa,
OTIPEJICIICHHE CPENIbl PACTBOPOB BEIIECTB C TMOMOIIBIO YHHUBEPCAIHHOTO WHIMKATOPA,
BJIIMSTHUE PA3IMYHBIX (PAKTOPOB Ha CKOPOCTh XMMHYECKOW peaKIH, peaKIMi MOHHOTO
oOMeHa, KaueCTBEHHBIC PEAKIIUMK Ha CyJb(aT-, KapOOHAT- U XJIOPUI-aHUOHBI, HA KATHUOH
aMMOHUS, peIIeHHWE JKCIEePUMEHTANBHBIX 3a7ad 1Mo TemMaM «Mertamiasly U
«HemeTtanmns») B COOTBETCTBUHU C MPABWIAMH TEXHUKH O€30MACHOCTH MPHU OOpaIeHUH
C BeIECTBAMU H JIAOOPATOPHBIM O0OpPYIOBAaHUEM, TPEJCTABIATh PE3YIbTATHI
XUMHYECKOTO dKCIIEPUMEHTa B (JOpME 3alUCU YPABHEHU COOTBETCTBYIOIIUX PEAKIIHMA
1 (OpPMYIMPOBATH BHIBOJBI HA OCHOBE 3TUX PE3YJIHTATOB;

chOpPMHPOBAHHOCTh ~ YMEHHM  KPUTHUYECKH  AHAIM3UPOBATH  XUMUYECKYIO
uHOpMAIMIO, TONYyYaeMyl H3 pPa3HbIX HCTOYHHUKOB (CpPEACTBA  MAaCCOBOWM
KOMMYHUKaIu, IHTepHEeT U ApyTux);

c(hOpMHUPOBAHHOCTH yMEHUH co0mo1aTh npaBuiIa HKOJIOTUIECKU
11eJIeCO00pa3HOr0 MOBEACHUS B OBITY W TPYIOBON JEATEIHHOCTH B IENSIX COXPAHCHUS
CBOECTO 3JIOPOBBbSI W OKPYKAIOMICH NPUPOAHOW CpEeabl, OCO3HABATh OMACHOCTH
BO3JICHCTBHSI HAa >KWBBIC OPTaHU3MBI OTMPEACIEHHBIX BEMIECCTB, MOHUMAs CMBICI



nokazatens [1JIK, moscHAT, Ha mpuMepax CrocoObl YMEHBIICHHUS U MPEIOTBPAIICHHUS
UX BPEIHOTO BO3CHCTBHSI HA OpraHU3M YeJIOBEKa;

s OOyYalomUXCsi C OrPAaHUYCHHBIMH BO3MOXHOCTSIMU 3OPOBBSI: YMEHHE
NPUMEHATH 3HAHUS 00 OCHOBHBIX JOCTYHHBIX METOJaX TO3HAHHUS BEUIECTB U
XUMUAYECKUX SBIICHUH;

JUTISL CIICTIBIX W CIAOOBUASIIMX OOYYaIOIIUXCs: YMEHUE HMCIOJIb30BaTh Peiibeh)HO-
TOUEUYHYIO cUCTeMY 0003HaueHuit JI. bpaitns ans 3anucu XuMudeckux GopMyit.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Ne i/ Konrpoabubie | IIpakTHyeckue
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypest
Pa3nes 1. Teoperuyeckue 0OCHOBbI OPraHN4ecKOi XMMHHU
[Ipenmer oprannueckoi xumuu. Teopust
11 CTPOEHUS OPraHNYECKUX COeIMHEHUN A. 3
M. bytnepoBa
Hroro mo pazueny 3
Pasznesa 2. YriieBoaopoanbl
2.1 [IpenenbHbIe YTIeBOIOPOABI — aTKAHbBI 2
59 HenpenenbHble yrieBoa0pO/IbI: alKEHBI, 6 1
aJIKa/IMEHBbI, aJIKUHBI
2.3 ApomMaTHYEeCKHe YTIEBOI0POIbI 2
54 [IpupoaHble HCTOYHUKH YTIEBOJAOPOIOB U 3 1
UX mepepadboTKa
Utoro no pazneny 13
Paznea 3. Kuciopoacoaep:kamnue oprannieckue coeuHeHust
3.1 Cnuptel. ®enon 3
3.2 Anbnerunsl. KapOoHOBBIE KUCITOTHI. 7 1
CrnoxHble 3¢upbl
3.3 VraeBoanl 3 1




Hroro no pazneny

13

Pasnen 4. A3oTcoaep:kaime opraHnyeckue coeIMHeHUus

4.1 AMUHBI. AMUHOKHCIIOTHI. benku 3
Wroro mo pazueny 3
Paspnen 5. BoicokoMoJIeKyIsIpHbIE COeIMHEHUS

5.1 [Tnactmaccel. Kayuyku. Bonokna 2
Hroro no pazgeny 2
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34




11 KVIACC

KonnuyectBo 4yacos DJIeKTPOHHBbIE
HaumeHnoBaHmue pa3jesioB U TeM undposbie
Ne i/ P Konrpoiabubie | IlpakTuyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoTsbI
pecypcsl
Paznen 1. TeopeTuueckue 0CHOBbI XUMHU
Crpoenue atoMoB. Ilepuonnueckuii 3akoH
11 n [lepnoanueckas cucteMa XMMUYECKUX 3
anemenToB J[. 1. Menaeneera
19 Crpoenue BeniectBa. MHOrooOpasue 4
' BEILECTB
1.3 XUMHUYECKUE pPeaKIInU 6 1 1
Hroro mo pazgeny 13
Pa3znen 2. Heoprannueckasi xumusi
2.1 Mertanibt 6
2.2 Hemeranmnsi 9 1
53 CBs13b HEOPraHUYECKUX U OPraHNYECKUX 5
' BELIECTB
Utoro mno pazneny 17
Pa3pen 3. Xumus u ;KU3HL
3.1 XUMUS U )KU3HBb 4
Uroro no pazgeny 4
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34 2 3




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Jara nudpoBLIe
Tema ypoka Konrpoabubie | IlpakTuueckue op
n/n Bcero H3yYeHHUs odpa3oBaTejibHbIE
padoTsbI padoThI
pecypcsbl
[Ipeamer opraHn4ecKkoOi XUMHH, €€
1 1
BO3HMKHOBEHUE, Pa3BUTHE U 3HAUCHHE 03.09.2024
Teopust CTpOCHHS OPraHUIECKHX
2 coequaeHuit A. M. byrneposa, eé 1
! HIEPORa, 10.09.2024
OCHOBHBIC TTOJIOKCHHUS
[IpencraBnenue o Kinaccuuxanuu
oprannueckux BemiectB. Homenkinatypa
3 1
(cucTemaTuyeckas) U TPUBUATIbHBIC 17.09.2024
Ha3BaHMs OPraHUYEeCKUX BEIIECTB
4 AJIKaHBI: COCTaB U CTPOCHHUE, 1
TOMOJIOTUYECKHH PsIJT 24.09.2024
5 Mertan u 3TaH — OpocTeuIme 1
MPEACTABUTENHN AIKAHOB 01.10.2024
6 AJKEHBI: COCTaB M CTPOEHHUE, CBOMCTBA 1
P 08.10.2024
OTUJIEH U NIPOMUIIEH — MPOCTEHIINE
7 1
MPEACTABUTEHN AIIKEHOB 15.10.2024
[Tpaktuueckas pabora Ne 1. «Ilomyuenue
8 . 1 1
STUJIEHA U U3YUYEHUE €0 CBOMCTBY 22.10.2024
9 Anxanuensl. byranuen-1,3 u 1
MetunOyraauen-1,3. [lonyuenue 05.11.2024




CUHTETUYECKOIO KaydyyKa U PE3UHBI

AJIKMHBI: COCTaB U 0COOEHHOCTH CTPOCHUA,

10 FOMOHOquefKHfI psn. AueTuineH — 12 11.2024
MIPOCTEHIIIHIA MTPEICTABUTENh ATKHHOB
11 Brprunciienus no ypaBHEHHIO XUMHYECKOU
peakiumn 19.11.2024
12 ApeHnbl: 6eH3011 ¥ ToyoJ. TOKCHYHOCTh
apeHoB 26.11.2024
13 I'eHeTnyeckas CBS3b YIIEBOIOPOIOB,
MPUHAIEKANTUX K Pa3IMYHbIM KilaccaM 03.12.2024
[IpupoiHbIE UCTOYHUKH YIIIEBOIOPOJIOB:
14 MIPUPOIHBIN I'a3 U HOIIYTHBIC HEPTIHBIC
rfarf, Il{le(bTI) u nponylcz; eé nepq;pa60TKH 10.12.2024
[IpupoaHbIe HCTOYHUKH YTIIEBOJIOPOJIOB:
15 MIPUPOIHBIN Ta3 U MOMYyTHbIC HE(DTIHBIC
1“211)31311), Ife(l)TB u nponyxﬁl eé Hepq;pa60TKI/I 17.12.2024
16 KonTtponbHas padoTa mo pasaery
«YTIEBOIOPOIABDY 24.12.2024
17 [IpenenbHbIe OJHOATOMHBIE CIIUPTHI:
METaHOJ ¥ 3TaHo1. BomopoaHas cBs3b
18 MHOTr0aTOMHBIE CIIUPTHI: ATHJICHIITUKOJIb U
TJIUIEPUH
19 deHout: cTpoeHUE I\fOJ'IeKYJ'IbI, buzndeckue
1 XMMUYECKHUE CBOWCTBA, IPUMCHCHHE
20 Anbnerunsl: GopMaibaerua U
arneTanabAeTuI. ATETOH
21 OAHOOCHOBHEBIE TMpe/ieNIbHbIE KAPOOHOBBIE

KHCJIOTBL: MypaBbUHAA U YKCYCHaA




[Ipaktuyeckas padora Ne 2. «CBoiicTBa

22 pacTBOpa YKCyCHOM KHCIIOTBI»
CreaprHOBasI U OJICMHOBAS KUCIIOTHI, KaK

23 MIPEJICTAaBUTENH BBICIIHX KapOOHOBBIX
KHCJIOT

24 MpUia Kak COJIM BBICIIAX KapOOHOBBIX
KHCJIOT, NX MOIOIIIee JIeHCTBIE
CrnosxHbie 3(QUPBI KaK MPOU3BO/THBIC

25 KapOOHOBBIX KUCIIOT. [ MPOIIH3 CIIOKHBIX
3¢upos

26 JKupsl: THAPOIN3, PUMEHEHHE,
OuooruYecKas poJib KUpPOB
VYrneBopl: cocTaB, KilaccupUKaIius.

27 Baxneiimme npeacTaBuTeNu: TIIOK03a,
dbpykTo3a, caxapo3a

08 Kpaxmai u 11e/m110103a Kak IpyupoTHbIe
MTOJTUMEPBI
KoHTposbsHas paboTta 1o paszaeny

29 «Kucmopocoaeprkaline opraHiuecKue
COEMHEHUS

30 AMUHBI: METUJIAMHMH U aHHUIUH
AMUHOKHUCIIOTHI KaK aM(pOTEpPHbBIC

31 OPraHUYECKHUE COCTUHEHUS, UX
Oouosiornueckoe 3Hauenue. Ilenruapl

39 benku kak mpupoHbIe
BBICOKOMOJIEKYJISIPHBIE COCMHEHHUSI

33 OCHOBHBIC IOHSATHS XUMHUU

BBICOKOMOJICKYIIAPHBIX COCIUHEHUH




OcHoBHEIC METOJbI CHHTC3a

34 BBICOKOMOJIEKYJIIPHBIX COCAMHEHUN. 1
[InmacTtmaccel, KaydyKkH, BOJIOKHA
OBIIEE KOJIMYECTBO YACOB I1O 34

[TPOTPAMME




11 KVIACC

Ne
n/n

Tema ypoka

KoaudecTBo 9acoB

Bcero

KonrtpoJbHbie
padoTsI

IIpakTH4eckue
padoThbI

Jara
U3ydeHus

DJIEeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchbl

XUMHUYECKUH DJIEMEHT. ATOM. DJIEKTPOHHAS
KOH(UTyparus aToMOB

03.09.2024

[Tepuonnueckuii 3akoH u [lepuoanueckas
cucTeMa XUMHYeCKuX 3yemenToB JI. W.
MenneneeBa, X CBSI3b C COBPEMEHHOM
TEOPHUEN CTPOEHUSI AaTOMOB

10.09.2024

3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB
XUMHYECKUX DJIEMEHTOB U X COeIUHEHUN
10 TPyMIaM U eproiaM. 3HaYCHHE
MEPUOANIECKOTO 3aKOHA U CHCTEMBI
xuMudeckux daemenToB .. Meneneena B
Pa3BUTHUU HAYKH

17.09.2024

CTpOCHI/Ie BelllecTBa. XUMHUUeCKas CBA3b, eé
BUJbI; MEXaHNU3MBI O6p&30BaHI/I$I
KOBAJICHTHOM CBSI3H. Boz[opolea;I CBA3b

24.09.2024

BaneHTHOCTE. BHCKTpOOTpI/II_IaTCJ'IbHOCTB.
CreneHb OKHCIICHHS. BemecTBa
MOJICKYJIIPHOT'O U HEMOJICKYIISIDHOT'O
CTPOCHHA

01.10.2024

Ilonstue o AUCTICPCHBIX CUCTEMAX.
HcTuHHBIEC U KOJUIOUIHBIC pacTBOPBLI.
MaccoBas 1014 BellecTBa B pacTBOpC

08.10.2024




Knaccugukanus 1 HOMEHKIaTypa
HEOpPraHWYECKUX coeMHeHn. [ eneTnueckas
CBSI3b HEOPraHWYECKHUX BELECTB, Pa3JINYHBIX
KJIaCCOB

15.10.2024

Knaccugukamms XuMIHUECKUX peakuui B
HEOPraHMYECKOU U OPraHUYECKON XUMUHU.
3aKOH COXpPaHEHHUsI MacChl BELIECTB; 3aKOH
COXpaHEHUs U IIPEBPALLCHNS SHEPTUU IIPH
XUMHUYECKUX PEAKIUAX

22.10.2024

Ckopoctb peakiuu. OOpaTrMble peakiuu.
XUMHYECKOE PaBHOBECUE

05.11.2024

10

[IpakTuueckas padora Ne 1. «Biausaue
pa3auYHbIX (PAaKTOPOB HA CKOPOCTH
XUMHUYECKON PEaKIIUN»

12.11.2024

11

DIeKTpouTHYeCcKas aucconuanus. [lonarue
0 BoJIopoiHOM Tiokasarene (PH) pacteopa.
Peakiun nonHoro oomeHna. ['maposms
OPraHUYECKUX U HEOPTaHWYECKUX BEIIECTB

19.11.2024

12

OKHUCAUTENBEHO-BOCCTAHOBUTEIILHBIE
peakuuu. [lonarue o0 anekTponuse
pacIiaBoB U pacTBOPOB COJiei

26.11.2024

13

KontponsHas pabota no pasaeny
«Teopernyeckre OCHOBBI XUMUM»

03.12.2024

14

Mertaisl, ux nojoxenue B [leproauueckoit
cUCTeMe XMMHUYecKux >nemMeHToB /1. M.
MenieneeBa 1 0COOEHHOCTH CTPOEHUS
aTomoB. OO1ue ¢puznyeckre cBONCTBa
METaJJIOB

10.12.2024




15

CrinaBel METAUIOB. DJIEKTPOXUMUYECKUI
PsAI HAIPSKEHUN METalIoB

17.12.2024

16

XUMHUYECKHE CBOMCTBA BaXKHEHIIIMX
METaJUUIOB (HATPUH, KaJui, Kaablui, Maraui,
AIIOMHHMI) U UX COETMHEHUN

24.12.2024

17

XHUMHUYECKUE CBOMCTBA XpOMa, MEIU U UX
CoeqUHEHNN

18

XuMHYecKre CBOMCTBA IIMHKA, JKejae3a U UX
CcoeqUHEHNN

19

[IpakTnueckas padota Ne 2. "Pemienue
SKCIEPUMEHTAJIbHBIX 33124 10 TeEME
«Mertamis»"

20

HeMeTa.]'IJ'IBI, HUX ITOJOXKCHUEC B
[Tepuonnueckoit cucteMe XUMUYECKUX
anemenToB J[. . MenaeneeBa u
0COOEHHOCTH CTPOCHHS aTOMOB

21

®u3nuecKue CBOMCTBA HEMETAIIOB.
AJIOTpOIUS. HEMETAJUIOB (Ha IIpUMepe
KHCIIopoa, cepsl, hochopa u yriepoaa)

22

XHWMHYECKHE CBOMCTBA TAJIOT'C€HOB, CEPhI U
HUX COEINHEHNN

23

XHUMHYECKUE CBOMCTBA a30Ta, hochopa u ux
COEUHEHNN

24

XHUMHUYECKUE CBOMCTBA Yriepoia, KPEMHHUS U
HUX COeIUHEHUN

25

[IprMeHeHne BaXXHEUIINX HEMETAUIOB U UX
COEIMHEHUN

26

O00011eHrE U cUCTEMAaTU3aLMs 3HAHUI IO




Tteme «Hemeramey. Beruncinenus mo
YPABHEHUSIM XUMHUYECKUX PEAKIUN U
TEPMOXUMHUYECKHUE PACUETHI

27

[Ipaktuyeckas padora Ne 3. «Pemenne
HKCTIIEPUMEHTAIBHBIX 33/1a4 110 TEMe
"HemeTtansi"»

28

KonTtponbHas padota o teMam «MeTauib
n «Hemeranneny/Beepoccuiickas
poBepoyHas paboTa

29

Heoprannueckue n opraHnyeckue KUciaoThI.
Heopranunueckue u oprannyeckue
OCHOBaHUS

30

AmpoTepHbIe HEOpraHU4YEeCKHUe U
OpraHM4ecKue coenuHeHus. ['eneTnueckas
CBS3b HEOPraHUYECKUX U OPraHUYECKUX
BEILECTB

31

Ponp xuMuu B 00ecieueHuH YKOJI0THIECKOH,
SHEPTreTUYECKOM U MUIIEBON OE30TIaCHOCTH,
Pa3BUTUU METUITUHBI

32

[Ipencrarnenuss 06 0OMMUX HAYYHBIX
MPUHIIMIIAX TPOMBIIUICHHOTO ITOTYYeHUs
BAXHEHIINX BEIIECTB

33

YenoBek B MUPEC BCIICCTB U MAaTCPHUAJIOB

34

XuMus u 3A0POBLEC YCIIOBCKA

OBIIEE KOJIMYECTBO YACOB ITO
I[TPOTPAMME

34




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET






		2024-09-15T16:17:20+0700
	Игнатенко Светлана Владимировна




