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MNOSACHUTEJIBHAS 3AITUCKA

[TporpamMmMa 1o XMMHH Ha YPOBHE CPEIHETO 0011ero 0Opa3oBaHus pa3padoTaHa Ha OCHOBE
®enepanbpHoro 3akoHa ot 29.12.2012 Ne 273-03 «O6 obpazoBannu B Poccuiickoit denepannn,
TpeOOBaHUI K pe3ylbTaTaM OCBOEHHUs (erepalibHOM 00pa3oBaTENbHOM MPOrpaMMbl CPEIHErO
obmero oOpazoanusi (POIlI COQO), npencrabieHHbx B DenepanrbHOM TrOCyIapCTBEHHOM
obpazoBarensHoM crapaapre COO, ¢ yuérom KoHuenmuu mnpemnogaBaHusi yueOHOTO IpeaMera
«Xumus» B 00pa3oBaTeNbHBIX opranu3auusx Poccuiickoir @enepanuu, peanru3yrOIUx
OCHOBHBIC 00pa3oBaTebHbIC MPOIPaMMbl, U OCHOBHBIX MOJIOKeHUH «CTpaTreruu pa3BUTUSA
Bocriutanuss B Poccuiickoit ®enepanuu Ha mnepuon g0 2025 roma» (Pacmopsikenue
[TpaButenscTBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOIXOZOB K pa3paboTKe MporpaMMbl 1O XHMHH, K OIPENEICHUI0 OO0IIei
CTpaTeruy oO0ydeHus, BOCIIMTAHUS U PAa3BUTUS O0YyYarOIUXCs CpeACTBaMU Y4eOHOIo mpeaMera
«Xumus» s 10-11 xmaccoB Ha 6a30BOM ypOBHE COCTABMJIM KOHLIENTYaJIbHBIE IOJIOXKEHUS
OI'OC COO o B3auMOOOYCIOBICHHOCTH LEJIEH, CONEp)KaHHs, PE3Yy/IbTaTOB OOYyYeHUS H
TpeOOBaHUH K YPOBHIO MIOATOTOBKH BBITYCKHUKOB.

Xummuueckoe o0Opa3oBaHHE, IOJy4aeMO€  BBIIYCKHHUKaMH  0011e00pa3oBaTeIbHOM
OpraHu3aliM, SBISETCA HEOThEMJIEMOM YacThbl0 MX 00pa3oBaHHOCTH. OHO  CIIY)XUT
3aBepLIAIOIIMM ATallOM peaju3aluy Ha COOTBETCTBYIOLEM €My 0a30BOM YpPOBHE KIIFOUEBBIX
[EHHOCTEW, TPHUCYIIUX [EIOCTHOM CHCTEME XHUMHUYECKOro OOpa30BaHUS. OJTH IIEHHOCTH
KacaroTcsl TMO3HAaHUS 3aKOHOB IMPHUPOJIbl, (POPMUPOBAHHUS MHUPOBO33PEHMS U OOLIEH KyIbTYpPbI
YeJOBEKa, a TaKKe HSKOJOrMYecKM OOOCHOBAaHHOTO OTHOIIEHUS K CBOEMY 3[0POBBIO U
npUpoHOH cpene. Peannsyercs xuMuyeckoe o0pazoBaHUE 00yJaroIIMXCs Ha YPOBHE CPEIAHETO
ob1rero od6pa3oBaHusl CpeACTBAMH Y4€OHOTO TpeaMera «XuMUs», COAEPKaHHEe U TOCTPOCHUE
KOTOPOIO ONpeZeNeHbl B MporpaMMme MO XHMHUHM € Y4ETOM CHEIM(DUKM HAyKU XHMHH, €&
3HAYeHUs B MO3HAHUM NMPHUPOLI U B MAaTEpHAILHON *KHU3HHU OOILECTBA, a TAKXKe C Y4ETOM OOIIUX
HeNeil ¥ MPUHIUIIOB, XapaKTePU3YIONIMX COBPEMEHHOE COCTOSIHUE CHCTEMBI CPETHETO OO0IIero
oOpa3zoBanus B Poccuiickoit denepanuu.

XUMHS Kak 3J€MEHT CUCTEMBbl €CTECTBEHHBIX HayK UTpaeT ocoOyi0 pojib B COBPEMEHHOMN
[IUBWJIN3ALUHI, B CO3JJaHWU HOBOW 0aszbl MaTepHalbHOW KyabTypbl. OHa BHOCHUT CBOM BKJaja B
(dbopMEpOBaHUE PAITMOHAIFHOTO HAYYHOTO MBIIUICHHS, B CO3JaHNE IEJIOCTHOTO MPEICTABICHUS
00 OKpYXaroIleM MUpe Kak O €IWHCTBE MPUPOBI U YeJIOBEKa, KOTOpoe GOPMHUPYETCS] B XUMUHU
Ha OCHOBE NIOHMMAaHMs BEIIECTBEHHOT'O COCTaBa OKPY>KAIOLIET0 MUPA, OCO3HAHMS B3aMMOCBSI3U
MEX/y CTPOCHUEM BELIECTB, UX CBOMCTBAMH U BO3MOXHBIMH 00JaCTAMU IPUMEHEHUS.

TecHo B3aMMOJEHCTBYS C JPYTMMH €CTECTBEHHBIMM HayKaMH, XUMHUs CTajna
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HEOTHEMJIEMOI 4YacTbI0 MHUPOBOH KyJIbTypbl, HEOOXOAMMBIM YCIOBHEM YCIEIIHOIO TpyAa U
KHU3HU KaXI0ro wieHa obmecTBa. CoBpeMEeHHAsh XMMHUsI KaK HayKa CO3HMIaTeNbHasl, KaKk Hayka
BBICOKMX TEXHOJIOTMI HallpaBJIEHAa HAa PELIEHUE IVIOOANBHBIX MPOOJIEM YCTOMYMBOIO PAa3BUTHUS
YeJIOBEUECTBA — ChIPbEBOM, SHEPreTUYECKOH, MUIIEBOM, 3KOJIOIMYECKOW Oe30MacHOCTH H
OXpaHbl 30POBbSI.

B coorBercTBHM ¢ 0OmIMMM LEISIMH M TNPHHLIUAIAMH CpeIHEro oOImiero oodpa3oBaHUs
conepxanue npeamera «Xumus» (10—11 kiaccel, 6a30BbIi ypOBEHb U3Y4EHUS) OPHEHTUPOBAHO
IPEUMYILIECTBEHHO Ha OOLIEKYJIbTYPHYIO IOJTrOTOBKY OOYyYaroIIMXcs, HEOOXOAUMYI UM JUIs
BbIpa0OTKM MHPOBO33PEHUYECKUX OPHUEHTUPOB, YCIEIIHOIO BKIIOYEHHS B KHM3Hb COLUYMA,
IPOIOIDKEHHU 00pa30BaHUs B Pa3IMYHBIX 00IACTAX, HE CBA3AHHBIX HETIOCPEICTBEHHO C XMMHUEH.

CocraBisitoliuMu  ipefMera «XuMus» SBISAIOTCS 0a3oBble Kypchl — «Opranuueckas
XUMUA» U «OO01Ias 1 HeopraHuyecKasi XMMUs», OCHOBHBIM KOMIIOHEHTOM COZEp>KaHUSI KOTOPbIX
SIBJISIIOTCSI OCHOBBI 0230BOM HAyKU: CUCTEMa 3HaHUI M0 HEOPraHMYECKOW XMMHUU (C BKIIIOUCHHEM
3HaHUWM U3 OOILIEH XMMHM) U OpraHnyecko Xxumuu. GopMUPOBAHHUE JTAHHOW CHCTEMbI 3HAHUMN
Opyd HW3Y4YCHUU TMpenMeTa OOEeCIeYMBAEeT BO3MOXKHOCTh PACCMOTPEHHUS BCErO MHOT000pasus
BEIIIECTB Ha OCHOBE OOLINX HMOHATHH, 3aKOHOB U TEOPUIl XUMUH.

CrpykTypa conepxaHus KypcoB — «Opranuueckas Xumus» U «O01as 1 HeopraHuueckas
XUMHS» cHopMUpOBaHA B MPOrpaMMe 10 XUMHH HAa OCHOBE CHCTEMHOTO IMOJAX0J1a K U3yYCHHIO
y4eOHOTO MaTepuasia M OOYyCJIOBJICHAa HCTOPUYECKH OOOCHOBAHHBIM pAa3BUTHEM 3HAHUN Ha
ONpEACIEHHBIX TEOPETUYECKUX YpPOBHAX. Tak, B Kypce OpPraHMYECKOM XHMMHH BEILLECTBa
paccMaTpUBAIOTCS HA YPOBHE KJIACCHYECKOW TEOPUM CTPOEHUS OPraHMUYECKUX COCAVHEHMH, a
TaK)K€ Ha YpOBHE CTEPEOXMMHUYECKUX M 3JIEKTPOHHBIX HPEJICTaBICHUNW O CTPOCHUH BEIIECTB.
Csenenusi 00 M3y4aeMbIX B Kypce BEIIECTBaX HAlOTCS B PAa3BUTUU — OT YIJIEBOAOPOIOB JO
CJIOKHBIX OMOJIOTMUECKH aKTHUBHBIX COEIMHEHMHA. B Kypce opraHMueckoil XMMHUHU IMOJIy4aroT
pasBUTHE CPOPMHUPOBAHHBIE HAa YPOBHE OCHOBHOI'O 00IIero oOpa3oBaHUs IEpPBOHAYaIbHbIE
MPEJICTABICHNUS] O XUMUYECKON CBSI3U, KJIACCU(PHUKAIIMOHHBIX PHU3HAKAX BEUIECTB, 3aBUCUMOCTH
CBOICTB BEILIECTB OT UX CTPOCHHUS, O XUMHUYECKON PEAKIUU.

[Ton HOBBIM yIJIOM 3peHHUs B mpeaMeTe «XuMus» 0a30BOro YpPOBHS paccMaTpHBAeTCs
U3y4eHHBII Ha YpPOBHE OCHOBHOIO OOIIEero o0pa3oBaHHs TEOPETHMUYECKHH Marepuan u
(dakTosornueckrue CBEACHHs O BEUIeCTBAX U XMMHUYECKOM peakuuu. Tak, B 4aCTHOCTH, B Kypce
«O0mias 1 HeopraHuyeckass XuMus» 00ydaroIMUMCsl MPEJOCTaBISAETCSI BO3MOXKHOCTh OCO3HATh
3HaYeHHE NEePUOJUYECKOr0 3aKOHA C OOIIETEOPEeTHUECKUX U METOI0JIOTUYECKUX ITO3UIHH,
riy0xe MOHATh HCTOpUYECKOe H3MEHeHHe (YHKIM 3TOro 3akoHa — OT oOoOImaromiei 1o

00BSACHSIONIEH U TPOTHO3ZUPYIOLIEH.



Enunas cucrema 3HaHUM O BOKHEHIIUX BEIIECTBAX, UX COCTaBE, CTPOCHHH, CBOMCTBAX M
IIPUMEHEHHUH, A TAK)KE 0 XMMUUYECKUX PEAKLMIX, UX CYITHOCTH U 3aKOHOMEPHOCTSIX MPOTEKAHUS
jpononHsercs B Kypcax 10 um 11 KkimaccoB aneMeHTaMHM  COJEp)KaHUs, HMMEIOIUMU
KYJIbTYPOJIOTHUECKU M TPUKIAAHONW XapakTep. OTH 3HaHUS CIOCOOCTBYIOT IOHUMaHUIO
B3aUMOCBSI3M XUMHUU C JPYTMMHM HAyKaMH, pAacCKpbIBalOT €€ poJib B I0O3HABAaTEIbHOU U
NPAaKTUYECKON JIEATEIIBHOCTH YEJIOBEKa, CIIOCOOCTBYIOT BOCHHTAHUIO YBAXKEHHS K IIPOLIECCY
TBOPYECTBA B 0OJIACTH TEOPUH U MPAKTUYECKUX NMPUIOKEHUNH XHUMHHU, TOMOTAIOT BBITYCKHUKY
OpPUEHTUPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MpoOIemMax, CBA3aHHBIX C XUMUEH,
KPUTHYECKH OCMBICIMBATh UH(POPMAIMIO U MPUMEHATH €€ ISl MOMOJIHEHUs 3HAHUM, peleHus
MHTEJJIEKTYaJIbHBIX U 3KCIEPUMEHTAJIbHBIX HCCIEN0BATENbCKUX 3a7ad. B 1einoM conepkanue
yuebHOoro npeamMera «XUMHS» TaHHOTO YPOBHS MU3yY€HUS! OPUEHTUPOBAHO Ha (POPMUPOBAHUE Y
00y4aroIuXCcsi MUPOBO33PEHUYECKON OCHOBBI JJIsi MOHUMaHUS QHIOCODCKUX UACH, TaKUX Kak:
MaTepuaibHOE €AMHCTBO HEOPTaHUYECKOTO U OPTraHMYECKOTO MHpa, 00YCIOBIEHHOCTh CBOWCTB
BELIECTB UX COCTABOM U CTPOEHHUEM, I03HABAEMOCTh IIPUPOHBIX SBJICHUM MyTEM 3KCIEPUMEHTA
U PELICHHUS NPOTUBOPEUYMH MEXKITYy HOBBHIMH (aKTaMH M TEOPETHUYECKUMH MPEIIOCHUIKAMH,
OCO3HAaHHE POJIM XMMHUHU B PEUICHUH IKOJIOTUYECKUX MPoOIieM, a Takke MpodieM cOepexeHus
SHEPreTUYECKUX PECYPCOB, ChIPbsI, CO3/1aHUsI HOBBIX TEXHOJIOTUN U MaTEpPHAJIOB.

B nuane pemieHust 3amad BOCHMTAHMS, Pa3BUTHS U COLMAIM3ALMU  OOy4aroluXxcs
IPUHSTBIE MPOrpaMMON IO XUMHH IOAXOAbl K OINPEAEICHUIO0 COJAEP)KaHUS M IMOCTPOEHUS
npeaMera IpeaycMaTpuBaoT (OpMHUPOBAaHUE YHHBEPCAIBHBIX YUEOHBIX JE€HCTBHMHA, MMEIOLIUX
6a30Boe 3HauUEHHE JUIsl pa3IMYHBIX BUJIOB JIEATEIILHOCTH: PEIIeHUs MpobieM, OUCKa, aHau3a U
0o0paboTkn HWHPOpMaIMK, HEOOXOOUMBIX JJs TNPUOOPETEHHs ONblTa MPAKTUYECKOH U
HCCJIEIOBATENIbCKOM 1€ATENbHOCTH, 3aHUMAIOIIEH BaXXHOE MECTO B TO3HAHUU XUMHUHU.

B npaktuke npenogaBaHus XMMUM KaK Ha YpPOBHE OCHOBHOT'O 00IEro 00pa3oBaHMs, TaK U
Ha ypOBHE cpelHero oomiero oOpa3oBaHMs, TNpPU  OMNPEAETICHUH  COJep)KaTeIbHOU
XapaKTepUCTUKU IleJiell M3y4eHHsl TpeAMETa HamnpaBiIeHHUEM I[EepPBOCTENEHHON 3HAYUMOCTU
TPaJMLMOHHO TMpHU3HAETCS (OPMUPOBAHHWE OCHOB XUMHUYECKOW HaykKd Kak obsactu
COBPEMEHHOI'0 €CTECTBO3HAHHUSA, IMPAKTUYECKOW IEATEIIBHOCTH YEJIOBEKa M KaK OJHOTO W3
KOMIIOHEHTOB MHpPOBOH KyJbTyphl. C METOIMYECKOM TOYKM 3pEHUs TaKOoW MOAXOA K
OTIpe/IeNICHUIO 1IeJIel N3YUYEeHHUs ITPeIMETa SBJISETCS BIOJIHE ONpaBAaHHbBIM.

CornacHO NaHHOM TOYKE 3peHUs TJIABHBIMH IIEJIIMU HU3y4YEHHs IpeaMmeTa «XHUMHUsS» Ha
6azoBom ypoBHe (10 —11 xJ1.) sBASIOTCS:

e (GOpMHpPOBAaHHME CHCTEMbl XUMHUYECKHX 3HAHMM KaK BaKHEHIIEH COCTaBISIONICH

€CTECTBEHHO-HAyYHON KapTHHBI MHpPa, B OCHOBE KOTOPOM JIeXKAT KIFOYEBbIE MOHSTHS,
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¢dbyHIaMeHTallbHbIEe 3aKOHBl M TEOPUHM XWMHUHU, OCBOEHHE S3bIKa HAayKH, YCBOEHUE U
MOHMMAHUE CYIIHOCTH JOCTYITHBIX O0OOOIIEHUI MHPOBO33PEHUYECKOTO Xapakrepa,
03HAKOMJIEHHE C UICTOPUEN UX Pa3BUTHS U CTAHOBJICHMUS;

e (dopMupoBaHHE U PA3BUTHE MPEACTABICHUN O HAYYHBIX METOJAX MO3HAHHWS BEIIECTB U
XUMHYECKHX peakluuil, HeOOXOIUMBIX ISl MPUOOPETEHUSI YMEHHUI OpUEHTHUPOBATHCS B
MUpE BEIIECTB U XMMHUECKHX SBJICHUI, UMEIOIIUX MECTO B MPUPOE, B MPAKTUUYECKON U
MMOBCEAHEBHOM XKU3HU;

® pa3BUTHE YMEHHMH U CHOCOOOB JESATENbHOCTH, CBS3aHHBIX C HaONIOJEHUEM U
OOBSICHEHHEM XUMHUYECKOTO JKCIEPUMEHTa, COOJIOJCHHEM NpaBWiI O€301acHOro
oOpaleHus ¢ BEIIECTBAMH.

Hapsiny ¢ aTuM, conepkarenbHasi XapakTEpUCTUKA LieJe U 3a/J1a4 U3y4eHus MpeaMera B
porpaMMme Mo XMMHUH YyTOYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUH C HOBBIMU MPUOPUTETAMU
B cCHCTeME cpenHero obmiero odOpazoBaHusi. CerojgHs B NPENOJaBaHUM XUMHUU B OOJIbIIEH
CTENEHH OTAAETCA NPEANOYTECHHE MPAKTUYECKOW KOMIIOHEHTE CoOJiep)KaHusi oOyuyeHus,
OPUEHTUPOBAHHOM Ha TOJTOTOBKY BBIIYCKHHKAa OOIIe00pa3oBaTeNbHOW OpraHu3alu,
BJIQJICIONIEr0 HE HA0OpPOM 3HaHUMN, a (QYHKIMOHAIBHOW I'PaMOTHOCTBIO, TO €CTh CHOCO0aMu U
YMCHHSIMH aKTUBHOTO TIOJTYYCHHS 3HAHWUU W MPUMEHEHUS UX B PeaTbHOW XU3HU IS PEIICHUS
IPAKTUYECKUX 3ajau.

B cBs3u Cc 3TUM npu U3YYEHHH TMpeaMera «XUMHUS» JAOMUHUpYIOLIee 3HA4YeHHE
MPUOOPETAIOT TaKue IeNU U 337a4H, KakK:

ajganTauus OOydYaloIIMXCS K  YCIOBUSIM  JMHAMHYHO  Pa3BUBAIOLIETOCS  MHpa,
GbopMHpPOBaHME MHTEIUICKTYAIBHO pPa3BUTOW JIMYHOCTH, TOTOBOM K CcaMOOOpa30BaHMUIO,
COTPYIHUYECTBY, CAMOCTOSITEILHOMY TPUHATHIO TPAMOTHBIX PpEUICHHH B KOHKPETHBIX
YKU3HEHHBIX CUTYAIUSIX, CBA3AHHBIX C BEIECTBAMU M UX MPUMEHEHUEM;

dbopMupoBaHue Yy O0OYyYarOIIMXCS KIIOUYEBBIX HAaBBIKOB (KJIIOUEBBIX KOMIIETEHIIMN),
MMEIOLINX YHHUBEPCAIbHOE 3HAUEHUE NIl PA3IMYHBIX BUJIOB JIEATEIBHOCTH: pEIIeHUs IpobiieM,
MOMCKA, aHaimu3a W 00paboTku WHGOpPMAIMU, HEOOXOTUMBIX UIsi MPUOOpPETEHUs OIbITa
JESTEIbHOCTH, KOTOpasi 3aHMMAaeT BaXHOE MECTO B MO3HAHWU XUMHUH, a TaKXKe I OIEHKH C
MO3HUILIMN HKOJIOTHUECKOM 0€301MacHOCTH XapaKTepa BIUSHUS BEIIECTB M XUMHUECKUX MTPOLECCOB
Ha OpPraHu3M YeJIOBEKa U IPUPOJIHYIO CPEay;

pa3BUTHE MO3HABATENIbHBIX UHTEPECOB, UHTEIJIEKTYaIbHBIX U TBOPUECKUX CIOCOOHOCTEM
00yyaromuxcs: CHocOOHOCTH CaMOCTOSITEIbHO IPHOOpETaTh HOBbIE 3HAHUS 10 XUMHUU B
COOTBETCTBUU C KU3HEHHBIMH MOTPEOHOCTSIMU, UCTIOIB30BaTh COBPEMEHHbBIE WH()OPMAIIMOHHBIE

TEXHOJIOTHH JIJIsl TOMCKA U aHaJu3a yueOHO! U Hay4yHO-TIOMYJIIpHOW HH(DOPMALIMU XUMUYECKOTO
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COJICPKAHUS;

(dbopMUpOBaHUE U PA3BUTHE Yy O0YUAIONINXCS ACCOIIMATHBHOTO U JIOTHYECKOTO MBITIICHUS,
HAOJIO/IATEIBHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOPbIE OCOOCHHO HEOOXOJWMBI, B
YaCTHOCTH, IPH TUTAHUPOBAHHUH U TIPOBEICHUH XUMUYECKOTO SKCIIEPUMEHTA,

BOCIIUTAaHHE y OOydYaromuxcs YOeKIEHHOCTH B TyMaHUCTHYECKOW HAIpPaBICHHOCTH
XUMHH, €€ BaXHOW pOMM B  PEUICHWH TIJIOOAJIBHBIX  MPOOJIEM  paIllOHAIBHOTO
MPUPOIOTIONB30BAHUS, TIOMOJHEHUS SHEPreTHYECKUX PECYpCOB M COXPaHEHUS MPHPOIHOTO
pPaBHOBECHsI, OCO3HAHHMS HEOOXOTUMOCTH OCpPEKHOTO0 OTHOLICHHS K TMPUPOAEC H CBOEMY
3JI0POBBIO, & TaK)Ke MPUOOPETEHHS OMBITA MCIIOJL30BAHMS MOJYYCHHBIX 3HAHWH JUTS IPHHSATHUS
TPaMOTHBIX PEIICHUN B CUTYAIUSX, CBSI3aHHBIX C XUMUYCCKUMH SIBIICHUSIMHU.

B yuebnOM maHe cpemHero obmiero odpa3zoBaHUs mpeaMeT «XuMus» 0a30BOTO YpOBHS
BXOJIMT B COCTaB MPEIMETHOMN 00sacT «ECTecTBEeHHO-HAYYHBIC TPEIMETHIY.

OO61iee yucio 4acoB, OTBEAEHHBIX ISl U3YYEHHUs XUMHUHU, Ha 0a30BOM YpOBHE CPEIIHEro
obmrero obpazoBanusi, cocrapisier 68 wacoB: B 10 kmacce — 34 yvaca (1 yac B Hepeno), B 11

Kkimacce — 34 gaca (1 gac B Heenio).

COJAEP/)KAHUE OBYYEHUA
10 KJIACC
OPI'AHUYECKASA XUMUA

Teopernueckne 0CHOBBI OPraHUYeCKOM XUMHH

ITpenMeT opraHMuYecKOil XUMHUHU: €€ BOZHUKHOBEHUE, Pa3BUTHE U 3HAUYEHUE B IOJIyUYECHUU
HOBBIX BEIIECTB U MaTepuaioB. Teopus CTpOeHUsl oprannyeckux coequHennii A. M. byrieposa,
e€ OCHOBHbIE MOJIOKEHUs. CTpyKTypHbIE (DOPMYIJIBI OpPraHUYECKUX BellecTB. ['omororus,
n30MepHsl. XUMUYECKas CBS3b B OPraHMYECKUX COCAUHEHMSIX — OJUHAPHBIE U KPaTHBIE CBSI3H.

[lpencraBaenne o  kiaccudukanum — opraHudeckux — BemiectB.  HomeHkmartypa
OpraHMYECKUX COEIMHEHUN (cucTeMaruyeckas) W TPUBUAIbHBIE HA3BaHUA BaKHEUIIMX
IPEJCTaBUTEIIEH KJIaCCOB OPIraHUYECKHUX BEILECTB.

OKCHEpUMEHTAJIBHBIE METOJIbl M3YYEHHUs BEIIECTB M UX MPEBpAILEHUI: O3HAKOMIIEHHE C
o0pa3liaMu OpraHMYeCKUX BEIIECTB M MaTepHajaMHM Ha WX OCHOBE, MOJICIMPOBAHUE MOJEKYI
OpraHMYECKHUX BEIEeCTB, HAONIOJACHHE U ONHCAaHHE JEMOHCTPALMOHHBIX OIBITOB IO
MPEBPAIEHUIO OPTaHUYECKUX BEIECTB MPU HAarpeBaHUM (IJIaBjeHHUEe, OOyTIMBaHUE U TOPEHHE).

Yraesoaopoabl

ATKaHBI: COCTaB M CTPOEHHUE, TOMOJOIMYECKMH psa. Meran m 3TaH — mpocTeumme

MNpEaACTAaBUTCIIN aJIKaHOB!: (1)PI3H‘I€CKI/IG N XHMMHYECKHE CBOMCTBa (peaKHI/II/I 3aMCIICHUA U
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TOPEHUsI ), HAXOXKJICHHE B MPUPO/IC, TIOJIYICHHE U IPUMCHCHHE.

AJIKEHBI: COCTaB U CTPOCHHE, TOMOJIOTHUECKUH psii. DTHIICH U MPOMWICH — MPOCTeHIne
MPEJICTAaBUTENI AJIKCHOB: (DM3MYECKHEe M XUMHYECKHE CBOWCTBAa (peakiuu THAPUPOBAHUS,
raJOreHUPOBAHUS, THIPATAIIUU, OKUCIICHHS ¥ TIOJIMMEPHU3alliN ), TIOJTYICHHE U IPUMCHCHHE.

Ankanuensl: OyramueH-1,3 m metwiOyraauen-1,3: cTpoeHHE, BaXKHEHUIINE XUMHUYECKUE
cBoMcTBa (peakuus nmoaumepusanuu). [loydenre CHHTETHUECKOTO KaydyKa U PEe3UHBI.

AJNKUHBI: COCTaB M OCOOCHHOCTH CTPOCHHS, TOMOJOTUYCCKUU psa. ANCTUICH —
MIPOCTEHUIIINNA TIPEICTABUTENb ATKWHOB: COCTaB, CTPOCHHE, (PU3HMUYECKUE U XMMHUYECKHUE CBOMCTBA
(peakiuu THAPUPOBAHUS, TAJIOTEHUPOBAHUS, THAPATAIIUN, TOPEHUS ), TIOJYICHHE U IPUMEHCHHUE.

Apensl. benson: cocrtaB, crpoeHue, (U3MUECKHE U XUMUYECKHE CBOWCTBA (peaKiuu
raJIOTEHUPOBAHUS U HUTPOBAHMS), TOJYYCHHE U TMPUMEHEHHE. T01yon: cocmas, cmpoeuue,
Qusuueckue u xumuieckue ceolicmea (peakyuu 2ai02eHUpPOBanUs U HUMPOBAHUS), NOJYUEHUE U
npumernenue. TOKCUYHOCTH apeHOB. ['eHeTHueckas CBS3b MEXIy YIJIEBOJOPOAAMHU,
MIPUHAJISKALNTUMHI K Pa3JIMYHBIM KJIaccaMm.

[TpupoaHbIE UCTOYHUKU YTIIEBOAOPOJOB. [IpUpOMHBIA Ta3 W MOMyTHEIC HE(TSHBIC Ta3bl.
Hedrp u e& mnpoucxoxaenue. CrnocoObl mepepaObOTKH HedTH: TEPEroHKa, KPEKHUHT
(TepMHUYECKH, KaTaTUTUYECKUi), uponu3. [IpoaykTel nepepaboTku HedTH, X TPUMEHEHUE B
MIPOMBIIIUICHHOCTH U B ObITY. KaMEeHHBIN yTroib U MPOIYKTHI €ro nepepadboTKH.

DKCIEepUMEHTAIbHbIE METO/bl M3YUCHHS BEIIECTB M WX MPEBPAIICHUN: 03HAKOMIICHUE C
oOpa3iiaMu miacTMacc, KayaykoB U pe3uHbl, KoJutekiuu «HedTs» u «YTomaby», MoenupoBaHue

MOJICKYJI YTJICBOAOPOAOB H TaJOTCHOIPOU3BOAHBIX, IIPOBCACHUC IPaKTHUYECKON Da6OTBI:

MOJTYyYEHHE 3TUIIEHA U U3YYEHHE €r0 CBOWCTB.

Pacuérnrie 3amaun.

Bbuncnenuss mo ypaBHEHHIO XHMHUYECKON peakuuu (Macchl, 00bEMa, KOJIHYECTBA
MCXOJHOTO BEIIeCTBA HJIM MPOAYKTAa PEaKIMU MO HM3BECTHBIM Macce, 00BEMY, KOJIUYECTBY
OJIHOTO M3 UCXO/IHBIX BEUIECTB UM MPOAYKTOB PEAKIINH).

Kuciopoacoaepxamme opranudeckKue coelMHeH s

[IpenenpHBIE OMHOATOMHBIE CHHUPTHL. METaHON W OJTaHON: CTpOeHue, (U3UYECKUE U
XUMHUYECKHE CBOWCTBA (pPEakIMu C aKTHUBHBIMHU METaJJIaMH, T'aJOT€HOBOJIOPOAAMH, TOPEHUE),
npuMeHeHne. BogopoiHbIe CBSA3M MEXIy MOJIEKYJIaMu COUPTOB. [[elicTBUE MeTaHoIa U 3TaHOJIA
Ha OpPraHu3M 4YeJIOBEKA.

MHOroaToOMHBIE CHHUPTHL. DTUJICHTINKOIb W TJIHMIEPHH: CTPOCHHE, (U3HUECKHe U
XUMHUYECKHE CBOMCTBA (B3aMMOICHCTBUE CO MIETOYHBIMU METalIaMHi, Ka4eCTBEHHASI peaKlus Ha

MHOTOaTOMHBIE CIUPTHI). JleficTBME Ha opraHu3Mm uesnoBeka. [IpuMeHeHue TiaulepuHa U
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STUJICHTJIUKOJIS.

@DeHOM: CTpPOCHHE MOJEKYJbl, (QU3NYeCKue W XUMHYECKHE CBOMCTBa. TOKCHYHOCTH
¢denona. [lpumenenue ¢enona.

Anpaerunipl U kemouwvl. DopManbAeruj, aneTalIbJIeru]l: CTpOeHUe, (QU3nYecKue Hu
XUMHYECKHE CBOWCTBA (PEaKIMM OKHUCIEHUS W BOCCTAHOBJICHHS, KAUECTBEHHBIC PEAKIIHH),
MOJIy4YeHUE U MPUMEHEHHUE.

OnHOOCHOBHBIE TIpeNebHbIC KapOOHOBBIE KUCIOTHL. MypaBbUHAS U YKCYCHasl KHCIIOTHI:
cTpoeHue, pU3nvYecKre 1 XUMUYECKUE CBOMCTBA (CBOMCTBA, OOIIME ISl Kilacca KUCIOT, peaKus
stepudukanyuu), mnoiyueHue u mnpuMmeHeHue. CTeapuHOBasg M OJEMHOBas KHUCIOTHI Kak
MPEJICTABUTENIA BBICIINX KapOOHOBBIX KHCIOT. Mblla KaK COJIM BBICIIMX KapOOHOBBIX KHCIIOT,
UX MOIOLIEE IEHCTBHE.

CrnosxxHble 2Gupbl KaKk MPOU3BOAHBIE KAPOOHOBBIX KHUCIOT. ['MAPOIM3 CIOXKHBIX 3(DUPOB.
Kupst. I'maponus xxupos. [Ipumenenue xxupoB. bruonorudeckas poiib KHPOB.

YTneBoapl: cOCTaB, KIIACCH(PHUKAIHS YIIIEBOAOB (MOHO-, TU- U TToJucaxapuipl). [moko3a —
MPOCTEUIINKA MOHOCAXapuJ: OCOOEHHOCTH CTPOEHHUS MOJEKYNbl, (U3UYECKUE U XUMUUYECKUE
cBoiicTBa (B3aumopeictBue ¢ ruapokcuaom wmeau(ll), oxucieHne aMMHAaYHBIM PACTBOPOM
okcunma cepebpa(l), BoccraHOBICHHE, OpOKEHHE TJIOKO3bI), HAaxOXJIEHHWE B MPHUPOJE,
npuMeHeHue, onosorunueckas poib. orocunTes. @pyKkTO3a KaK H30MEP TITFOKO3BI.

Kpaxman u nemionio3a kak npupojaHbie noaumepbl. CTpoeHue Kpaxmaia U LEJUII0JI03BL.
du3nyecKkue 1 XUMUYECKHE CBOMCTBA KpaxMaia (THIPOJIN3, KaYeCTBEHHAs PEaKIUs C HOJO0M).

OKCIEpUMEHTAIbHBIE METOJIbl M3Y4YEHUs BEIIECTB M HX MPEBpaIleHUil: NPOBEICHUE,
HaOJIOZICHUE ¥ ONHUCAaHWE JIEMOHCTPAIMOHHBIX OIBITOB: TOPEHHE CIUPTOB, KauyeCTBEHHBIC
peakIMu OJHOATOMHBIX CHUPTOB (OKHCIeHHe 3TaHoia okcugom wmeau(ll)), MHOroaroMHbIX
cupToB (B3aumopeiicTBue rmiepuHa ¢ ruapokcugom menu(ll)), anpaerunmoB (okucieHue
aMMHUa4HbIM pacTBopoM okcuna cepedpa(l) u rugpokcumom memu(ll), B3aumopeiicTBue
KpaxMajga C HWOJOM), MPOBEACHUE MPAKTUUECKOW padOTHI: CBOWMCTBAa pacTBOpa YKCYCHOM
KHUCIIOTBI.

Pacuérnbie 3anaun.

Boluricnenuss mo ypaBHEHHIO XUMHYECKOW peakiuu (Macchl, 00BbEMa, KOIUYECTBa
MCXOJIHOTO BEIIECTBA WJIM TMPOAYKTa PEAKIMU IO H3BECTHBIM Macce, 00bEMY, KOIHMYECTBY
OJTHOTO M3 UCXOJHBIX BEIIECTB WU MIPOTYKTOB PEAKIIHN).

A30TcoepKalle OpraHnYecKue COeAMHEHUSI.

AMUHOKUCIOTHI Kak amQoTepHble OpraHudeckue coenuHeHus. Dusznueckue u

XUMHYECKHE CBOICTBA aMHUHOKHUCIOT (Ha mpuMepe IiMnMHA). buonormdeckoe 3HaueHue
8



amuHOKuUCNOT. [lentuasr.

benku kak mpuUponHbIE BBICOKOMOJIEKYISpHBIE coeauHeHus. llepBudnas, BTOpuUYHas U
TPETUYHAsl CTPYKTypa OenkoB. XHMMHUYECKHE CBOHCTBa OEJIKOB: THUAPONU3, JCHATypalus,
Ka4yeCTBEHHbIE pEaKUU Ha OEJKH.

OKclepUMEHTAIbHbIE METObl M3YYEHHUS BELIECTB M MX IpEBpAllleHUi: HAOIOJeHuEe U
ONMCAHHUE JEMOHCTPALIMOHHBIX OIBITOB: JEHATypalus OENKOB IpPU HarpeBaHUU, IIBETHBIC
peakiuu OEIKOB.

BbicokoMoIeKy I pHBIC COCAUHEHUA

OcCHOBHBIE TOHATUS XUMHH BBICOKOMOJIEKYJISIDHBIX COCIUHEHHI: MOHOMEp, IOJUMED,
CTPYKTYpPHOE 3BEHO, CTENEHb IOJIMMEPU3aLUH, CPEOHSAs MOJIeKyspHass Macca. OCHOBHbIE
METO/IbI CHHTE3a BBICOKOMOJIEKYJIIPHBIX COCIUHEHNN — IIOJIMMEPU3ALUs U MOJUKOHACHCALUS.

OKCIIEpUMEHTAJIBHBIE METOJIbl M3Y4YEHMsI BEUIECTB U MX IPEBPAILCHUN: O3HAKOMIIEHHUE C
00pa3iaMu NpUPOAHBIX U HCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAYYYKOB.

MexnpeameTHbIE CBSI3H.

Peanu3zanus MeXnpeIMeTHBIX CBsI3€l MU M3Y4E€HUU opraHumdeckoi xumuu B 10 kmacce
OCYILECTBIISICTCSI Yepe3 HCIOJIb30BaHUE KaK OOLIMX €CTECTBEHHO-HAy4YHBIX MOHATHH, Tak U
MOHSITUH, ABJISAIOLMXCSA CUCTEMHBIMU JIJIS OTJEJBHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOIO LIUKJIA.

OOmme ecTecTBEHHO-HAYYHBIC TOHSATHS: SIBICHHE, HAY4YHBIH (aKT, THUIOTE3a, 3aKOH,
TEOpHsI, aHaIMW3, CHUHTE3, KIACCU(PHUKAIMS, MEPUOAUIHOCTh, HAOIIOACHHE, W3MEPEHHE,
JKCIIEPUMEHT, MOJCIIUPOBAHUE.

®dusnka: MaTepus, SHEPIHUs, Macca, aToOM, JIEKTPOH, MOJIEKYJa, JHEPIreTUYECKUN YPOBEHb,
BEIIECTBO, TEJI0, 00BbEM, arperaTHOE COCTOSIHUE BEIIECTBA, (PU3NUECKUE BEIUYMHBI U E€IUHUIIBI
UX U3MEPEHUSI.

buonorus: kinerka, opraHusM, Ouocdepa, oOMeH BelIECTB B OpraHu3Me, (HPOTOCHHTE3,
OMOJIOTNYEeCKH aKTUBHBIE BelecTBa (O€IKH, YIIIeBOIbI, JKUPbI, (PEPMEHTHI).

["'eorpadusi: MuHepasbl, TOPHbIE TIOPO/IbI, ITOJIE3HBIE HCKOTIAEMBbIE, TOIIIUBO, PECYPCHI.

TexHOJIOTHs: MUIIEBBIE MPOAYKTHI, OCHOBBI PAllMOHAIIBHOTO ITUTAHUs, MOIOIINE CPEICTBA,
JIEKApCTBEHHBIE U KOCMETUYECKHUE MIpenaparsl, MaTepuabl U3 UCKYCCTBEHHBIX U CUHTETUYECKHUX

BOJIOKOH.

11 KJIACC
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Teopernyeckne 0CHOBBI XUMUH

XUMHUECKUH dreMeHT. AToM. Sapo aroma, H30TOIBL. DIEKTPOHHAs 000JIOUKA.
DHepreTHyeckue YpOBHH, MOJYPOBHH. ATOMHBIE OpOUTaNH, S-, P-, d- aneMeHThl. OCOOCHHOCTH
pacripesie/ieHUs] JEKTPOHOB MO OpOUTANIIM B aTOMax 3JEMEHTOB IEPBBIX YETHIPEX NEPUOJIOB.
OJeKTpoHHas KOH(UTypaLus aTOMOB.

Ilepnonnueckuii 3akoH u Ilepumommueckas cucrema XUMHUYECKHUX 3ieMeHTOB [ U
MengeneeBa. CBsA3b NEpUOAMYECKOTO 3akoHAa M Ilepmonnyeckoil CHUCTEMBI XUMHYECKHX
snemeHToB JI. M. MenaeneeBa ¢ COBpEeMEHHOW TEOpUEH CTPOEHHUS aTOMOB. 3aKOHOMEPHOCTH
U3MEHEHUs CBOICTB XMMHUYECKUX 3JIEMEHTOB U 00pa3yeMbIX UMU IPOCTBIX U CI0KHBIX BEIIECTB
10 TpyNIaM U nepuojam. 3HaueHHue NEPUOANUECKOT0 3aKOHA B Pa3BUTHH HAyKU.

Crpoenue BemiecTBa. XHWMHUYECKas CBsI3b. BHUIbI XUMHUYECKON CBsI3W (KOBAJICHTHAs
HEMoJIsIpHasl U TOJIIpHAas, WOHHAsA, MeTajuiMyeckas). MexaHu3Mbl 0Opa30BaHUsl KOBAJIEHTHOM
XMMHUYECKON CBsI3M (OOMEHHBIM M JTOHOPHO-aKLENTOpHbIN). BogopoaHast cBs3b. BaleHTHOCTD.
DneKTpoOoTpULATENIbHOCTh. CTeneHb OKUCIeHUs. IOHbI: KAaTHOHBI U aHUOHBI.

BewecTBa MOJEKYISIpHOTO U HEMOJEKYJISIPHOTO CTPOEHUS. 3aKOH IOCTOSHCTBAa COCTaBa
BellecTBa. THIBI KPUCTAUIMYECKUX PEHMIETOK. 3aBUCUMOCTb CBOMCTBA BEUIECTB OT THUIIA
KPUCTAJTINYECKON PEIIETKU.

IlonsTHE O AMCHEPCHBIX cucTeMax. VICTMHHBIE M KOJJIOMIHBIE pacTBOPBI. MaccoBas 10Jist
BEILIECTBA B PaCTBOPE.

Knaccugukanus Heopranuueckux coequHeHuil. HomeHkiaTypa HEOpPraHWYeCKHX
BEIECTB. ['eHeTHuyeckass CBsA3b HEOPraHWYECKUX BEILECTB, MNPUHAMIEKAIIUX K pPa3InYHbIM
KJIacCaM.

Xumuyeckass peakuus. Knaccudukanus XUMHYECKMX peakUui B HEOPraHUYEeCKOW U
OpPraHMYECKON XMMHUU. 3aKOH COXPAHEHHS MACChl BELECTB, 3aKOH COXPAHEHHS U IIPEBPALICHUS
SHEPrUM NPU XUMUYECKUX PEAKLUAX.

CkopocTh peakiuu, €€ 3aBHCUMOCTh OT Pa3W4HBbIX (akTopoB. OOpaTHUMbIE pPEaKIIHH.
Xumnueckoe paBHoBecue. (DAKTOpHI, BIMAIOIIAE HA COCTOSHUE XUMHUYECKOTO PaBHOBECHS.
[Tpunuun Jle larense.

OnexTponuTnyeckas aucconuanus. CuibHbIe W ciadble 37eKTponauTsl. Cpena BOJIHBIX
PacTBOPOB BEIIECTB: KHUCIAs, HEUTPAJIbHAS, IEJTOYHAs.

OKHCIUTETBHO-BOCCTAHOBUTENIBHBIEC PEAKIIUH.

OKCHEpUMEHTAJIBHBIE METO/Abl M3YYEHHUs BEIIECTB U UX IPEBpAILlEHUM: JAEMOHCTpaLus
tabmun «llepuonuueckass cucrema xumudeckux snementoB Jl. M. MengeneeBa», u3ydyeHue

MoOJeNIed KPUCTAUIMUECKHX PEemETOK, HAOMIOJIeHHe | OMHCaHUE JEMOHCTPAIIMOHHBIX U
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71a00paTOPHBIX OMBITOB (Pa3joXKeHHE NEepOKCHIA BOJIOpPOJAa B IPUCYTCTBUH KaTalu3aTopa,
OIIpPENIEJICHUE CPEelbl PAaCTBOPOB BEILECTB C IIOMOIIBIO YHUBEPCAIBHOTO MHAMKATOPA, PEAKLUU
MOHHOTO OOMEHa), MPOBEACHHE MPAKTUYECKOH paboThl «BnusHue pa3nuyHbIX (HaKTOpOB Ha
CKOPOCTb XUMUYECKOU PEAKLIUN.

PacuérHble 3anaun.

Pacuérbl 10 ypaBHEHUAM XUMHUYECKUX PEAKIUM, B TOM YUCJIE TEPMOXUMUYECKHUE PACUETHI,
pacuéThl ¢ UCIIOJIb30BAHUEM IOHATHUS «MACCOBAst A0S BEILIECTBAY.

Heopranuveckasi xumust

Hemeramnsl. Ilonoxxenne HemeramuioB B llepuoguyeckoil cucremMe XHUMHUYECKUX
anemenToB J[. M. MenneneeBa M OCOOEHHOCTH CTpoeHMsI aroMoB. (Du3nueckue CBOMCTBA
HEMETAJUIOB. AJJIOTPOIHS HEMETAJUIOB (Ha MPUMEpe KUCIopoa, cepbl, hocdopa u yriaepona).

XUMHUECKHE CBOMCTBAa BAKHEMIIMX HEMETAJUIOB (rajlor€HOB, cepbl, a30Ta, (ocdopa,
yriepoja U KpeMHHs) U UX COeTUHEHUH (OKCUI0B, KUCIOPOICOAEPKALIUX KUCIOT, BOJOPOAHBIX
COCTMHECHUIN).

IIpuMeHeHre Ba)KHEUIINX HEMETAJUIOB U UX COCUHEHUM.

Mertannsl. [lonoxenue Meramnos B [lepuoguueckoil cucteMe XUMHUYECKUX 3J1EMEHTOB /1.
N. MenneneeBa. OCOOEHHOCTU CTPOEHUS 3JIEKTPOHHBIX 000JOYEK aToMOB MeTauioB. OOmue
¢uznueckue cBoiictBa MeTayuioB. CIulaBbl METAJIOB. DJIEKTPOXUMMUYECKUN P HaNpsyKEHUH
METaJUIOB.

XVUMUYECKHE CBOICTBA Ba)XHEWIIMX METAIIOB (HATPUH, Kaiuii, KanblMid, MarHui,
IIOMUHUH, IUHK, XPOM, XKeJe30, MeJlb) U UX COCTUHEHUH.

OO61ure criocoOb! Moay4YeHUs! MeTauIoB. [IpruMeHeHne MeTaioB B ObITY U TEXHHKE.

OKCHepUMEHTAJIbHBIE METOJbl M3y4YEHHs BEIIECTB M MX MpEeBpallleHud: H3y4YeHHe
KOJUIEKIMM «MeTalibl U CIUIaBbl», 00pa3loB HEMETAJUIOB, PELICHHE HKCIEPUMEHTAIbHBIX
3a1a4, HaOJNIOJIEeHMEe W  ONMCAHWE JIEMOHCTPAIMOHHBIX W  JIAOOPATOPHBIX  ONBITOB
(B3auMoJielicTBUE TUAPOKCUIA ATIOMUHUS C PACTBOPAMM KHUCIOT M IIEJIOYEH, KAaueCTBEHHBIE
peakuuy Ha KaTHOHbBI METAJLJIOB).

PacuérHble 3anaum.

Pacuérel macchl BemiecTBa WM 00bEMa ra3oB 0 HM3BECTHOMY KOJIMYECTBY BEIECTBA,
Macce Uiu 00bEMY OJIHOTO M3 y4YacTBYIOIIMX B PEaKIMM BEILIECTB, pacd€Thl Macchl (00BEMAa,
KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEaKIIMH, €CIIH OJTHO U3 BEIIECTB UMEET MPUMECH.

XuMHuS 4 )KU3Hb

Posib xumMHM B 00ecTieYeHUN IKOJIOTUYECKOM, SHEPreTUYeCKON U MUIIEBON Oe30MacHOCTH,

pPa3sBUTHU MCIUIIMHBI. ITonsatne o HAaYYHBIX MCTOAAaX IIO3HAHUSA BCIICCTB M XHUMHYCCKUX
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peaKkIui.

[lpencraBiaenus 00 OOmMX HAayyHBIX MNPUHIUIAX [POMBIIUICHHOTO —IOJIyYEHHS
BAKHEUIINX BELICCTB.

YenoBek B MHUpE BEUIECTB W MaTCPUAIOB: BAKHEHIIME CTPOUTENIBHBIE MAaTepHallbl,
KOHCTPYKLIMOHHBIE MaTepHasbl, KPACKH, CTEKIO, KEpaMHUKa, MaTepuaibl U1 JJIEKTPOHUKH,
HaHOMAaTepHaJIbl, OPraHMYECKUE U MUHEPAIbHBIEC YI00pEHUSI.

XUMHS M 30POBbE 4YEJIOBEKA: MPAaBWIA HUCIOJIB30BAaHUS JICKAPCTBEHHBIX IIPENapaToB,
npaBuiia 6€30MacHOI0 MCIIOJIb30BaHMsI IIPENapaToB ObITOBOM XMUMUU B IOBCETHEBHOM >KHU3HU.

Me:xnpeaMeTHbIE CBSI3H.

Peanuzanus MeXIpeaMETHBIX CBSI3€H MpH U3ydeHHH OOIIel M HEOPraHUYeCKON XMMHU B
11 xnacce ocyliecTBis€TCS Yepe3 UCIOIb30BaHUE KaK OOLIMX €CTECTBEHHO-HAYUHBIX NOHSTUH,
TaK U NOHSTHUMH, ABISAIOUIMXCA CUCTEMHBIMU Ui OTIEIbHBIX IIPEAMETOB €CTECTBEHHO-HAYYHOIO
LUKJIA.

OOmme ecTecTBEHHO-HAYYHbIC IIOHATHSA: HAY4HbIH (akT, THUMoTe3a, 3aKOH, TEOpus,
aHamM3,  CHHTE3,  Kilaccu(uKkauusi,  TEPUOAUYHOCTh,  HAONIONEHHE,  AKCIEPUMEHT,
MOJIEJIMPOBAaHUE, U3MEPEHUE, SIBJIICHNUE.

®dusnka: Marepus, dHEPrus, Macca, aroM, 3JEKTPOH, IPOTOH, HEHUTPOH, MOH, H30TOII,
PaAMOaKTUBHOCTb, MOJIEKYJIa, SHEPIeTUYECKUN YPOBEHb, BEILLECTBO, TEIO, 00BEM, arperaTHoOe
COCTOSIHUE BEIIECTBA, (PU3NUECKHUE BEIIMIMHBI U €AUMHUIIBI NX H3MEPEHHSI, CKOPOCTb.

buonorus: knerka, opraHum3M, 5KocucTeMa, Ouochepa, Makpo- M MHKPODIEMEHTHI,
BUTaMMHBI, 0OOMEH BELIECTB B OpPraHU3MeE.

["'eorpadusi: MuHepasbl, TOPHbIE TIOPO/IbI, ITOJIE3HBIE HCKOTIAEMBbIE, TOIIIUBO, PECYPCHI.

TexHomorus: XUMUYECKas IIPOMBILIIEHHOCTb, METaJUTyprHsl, MIPOU3BOJCTBO
CTPOUTEIIBHBIX MaTepHalloB, CENbCKOXO35ICTBEHHOE IIPOU3BOCTBO, MULIEBast
IPOMBIIIJICHHOCTh, (papMalleBTUYECKass MPOMBIIIICHHOCTb, IPOMU3BOJCTBO KOCMETHUYECKHX
IIPEnaparoB, MPOU3BOJCTBO KOHCTPYKIHMOHHBIX MAaTEpHUAIIOB, AJIEKTPOHHAsS IPOMBIIUICHHOCTb,

HaHOTCXHOJIOTHH.

INIAHUPYEMBIE PE3VYJIBTATBI OCBOEHUA IIPOTPAMMBI 110 XMMHWHU HA
BA30BOM YPOBHE CPEJHEI'O OBIIEI'O ObPA3OBAHUIA

JIMYHOCTHBIE PE3YJIBTATHI
®I'OC COO ycraHaBnuBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOCHHUS OOYy4YarOIIMMUCS

IporpaMM CpegHero ooiero oopazoBaHusl (JIMYHOCTHBIM, METANPEAMETHBIM M IMPEIMETHBIM).
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Hay4Ho-MeTonnueckoii OCHOBOM i Pa3paOOTKH IUIAHUPYEMBIX PE3YyJIbTaTOB OCBOCHUS
IpOTpaMM CPEAHEro O0IIero 00pa30BaHMs SABISETCS CUCTEMHO-ESTEIbHOCTHBIHN MOIXO/.

B cootBercTBUM € CHUCTEMHO-AESTEIBHOCTHBIM IMOJAXOAOM B CTPYKTYpE JIMYHOCTHBIX
pe3yJlbTaTOB OCBOEHHUS MpeAMeTra «XHMHS» Ha YpOBHE cpeAHero oOmiero obOpa3oBaHus
BBIJICJICHBI CJIEIYIOLINE COCTABISAIOLINE:

OCO3HAHHE OOYYAIOUIMMHCA POCCUHCKONW TPa)KAAHCKOM HAEHTHYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSATEIIBHOCTH U CAMOOIIPEIEIEHHUIO;

HaJIMYUEe MOTUBALMU K 00yUEHUIO;

I[EJICHAIIPABJIICHHOE Pa3BUTHE BHYTPEHHUX YOEXKICHHM JTUYHOCTH HA OCHOBE KIIFOUEBBIX
LIEHHOCTEN ¥ UCTOPUUYECKUX TPAAULIUN Oa30BON HAYKH XUMUU;

FOTOBHOCTb M CIIOCOOHOCTh OOYYaroIMXCsi PYKOBOJICTBOBATbCSI B CBOEH JESITEIBbHOCTU
LEHHOCTHO-CMBICJIOBBIMM ~ YCTAHOBKAMM, MPUCYIIUMH LEIOCTHOM CHUCTEME XUMHUYECKOIO
o0pa3zoBaHus;

HaJIUYue IPAaBOCO3HAHUS 3KOJOTMYECKOM KYJIbTYpbl U CHOCOOHOCTH CTaBUTh LEIH U
CTPOUTD KU3HEHHBIC IIJIAHBI.

JInyHOCTHBIE pE3ynbTaTbl OCBOEHUS MpeaMeTa «XUMHUS» JOCTUTAIOTCS B €IMHCTBE
yueOHOM M BOCHUTATENBHOM JEATEIBHOCTH B COOTBETCTBUU C T'YMaHUCTHUECKHUMHU,
COIIMOKYJIbTYPHBIMH, JTYXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMH U HJ€aIaMH  POCCHICKOTO
TpaXIaHCKOTO O0OIIecTBa, NPUHATHIMH B OOIIECTBE HOPMaMH MW NPAaBUIAMH TOBEICHHS,
CIOCOOCTBYIOLTUMH TPOIIecCaM CaMOTO3HAHUS, CAMOPa3BUTHSA M HPAaBCTBEHHOT'O CTAHOBIICHHS
JUYHOCTH 00YJarOIINXCS.

JInuHOCTHBIE pe3yNbTaThl OCBOEHUS MpeaMeTa «XHUMHs) OTPaKarT CPOPMUPOBAHHOCTD
ONbITa IIO3HABATEJIbHOM M TNPAKTHMUECKOH JAESITENbHOCTH OO0YyYarolMXcs M0 pealu3aluu
MPUHSTHIX B OOIIECTBE IIEHHOCTEH, B TOM YUCIIE B YaCTHU:

1) rpamaaHCKOro BOCIMTAHUS

OCO3HaHHA 00YYarOIIMMUCS CBOMX KOHCTUTYLIMOHHBIX MIpaB U 00sI3aHHOCTEN, YBaXKEHUS K
3aKOHY U NPaBOMOPSIKY;

MPEACTABICHUS] O COIMAIBHBIX HOpPMaxX W MpaBUIaX MEXKIUYHOCTHBIX OTHOIICHHWI B
KOJUIEKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM AESITENbHOCTU MPU CO3/IaHUU YUEOHBIX MPOEKTOB,
pelIeHNH y4eOHBIX U TTO3HABATEIBHBIX 3a/1a4, BBITOJHEHUH XUMUUECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH MTOHUMATh W PUHUMATh MOTHBBI, HAMEPEHHUS, IOTUKY U apTyMEHTBI JPYTHX
MIPY aHAJIHM3€E Pa3INYHBIX BHJIOB YUYEOHOU I€ATEIbHOCTH;

2) IaTPMOTHYECKOI0 BOCIIMTAHMS
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[IEHHOCTHOTO OTHOIIEHUS K HCTOPUYECKOMY M HAyYHOMY HACIEAMIO OTE€YECTBEHHOU
XUMUH;

YBaKEHHsI K IPOIECCYy TBOpYECTBA B 0OOJACTH TEOPUUM M MPAKTUYECKOTO MPUMEHEHUS
XUMHUH, OCO3HAHHS TOTO, YTO JIOCTHXKEHUS HAYKU €CTh PEe3yJbTaT MJIUTENbHBIX HAOIIOJACHUM,
KPOTOTJIMBBIX 3KCIIEPUMEHTAIBHBIX TOUCKOB, TOCTOSIHHOTO TPYAa YYE€HBIX U IPAKTHKOB;

MHTEpECa M II03HABATEJIbHBIX MOTHMBOB B IIOJIyYEHHHM M IOCIEAYIOIEM aHaJIU3e
UH(POPMALIUHU O TIEPEIOBBIX TOCTHKEHUSIX COBPEMEHHOM 0T€YECTBEHHON XUMUH;

3) 1IyXOBHO-HPABCTBEHHOT'0 BOCIIMTAHUSA:

HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MTOBEACHMUS;

CIIOCOOHOCTH OIICHMBAaTh CHUTYallud, CBS3aHHbIE C XHUMHUYECKUMH SBJICHUSAMHU, U
NPUHUMATh OCO3HAHHBIC PEUICHUS, OPHEHTHPYICh Ha MOPAIbHO-HPABCTBEHHBIE HOPMBI H
LEHHOCTH;

TOTOBHOCTH OIICHMBAaTh CBOE MOBEICHHE U MOCTYNKH CBOMX TOBApHUINEH C MO3UIUN
HPABCTBEHHBIX U IIPABOBBIX HOPM U OCO3HAHHUE MOCIEICTBUNA ITUX MOCTYIKOB;

4) popMHpPOBaHNS KYJIbTYPbI 310POBbS:

MOHMMAHUSA LIEHHOCTEH 3J0pOBOrO M 0Oe30macHoro obpasza >KHU3HHM, HEO0OXOTUMOCTU
OTBETCTBEHHOT'O OTHOIIIEHUSI K COOCTBEHHOMY (DM3MUECKOMY U TICUXUYECKOMY 3/I0POBBIO;

COOIIO/IEHHsI TIPaBHII OE€30MacHOr0 OOpaIIeHus] ¢ BEIIECTBAMH B OBITY, MOBCEJHEBHOMN
KU3HHU U B TPYJOBOH 1A TEILHOCTH;

MOHMMAHUSA 1EHHOCTH TPaBHJI WHAMBUAYAJIBHOTO M KOJUIGKTHBHOTO 0€30MacHOTO
MOBE/ICHHUS B CUTYAIUAX, YTPOXKAIOIIUX 3/I0POBBIO U KU3HU JIIOJICH;

OCO3HAHHUA TMOCJIEJACTBUI M HENPUATHS BPEIHBIX MPHUBBIYEK (YIMOTPEOJICHUS aIKOTOJId,
HapKOTHKOB, KYpEHHUS);

5) Tpy10BOr0o BOCIIUTAHUSA:

KOMMYHHKaTUBHOH KOMIIETEHTHOCTH B Y4eOHO-MCCIIEIOBATENIbCKOW JeSTEIbHOCTH,
0OLIECTBEHHO MOJIE3HOM, TBOPUECKOM U IPYrUX BUAaX JAESITEIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Yy4yacTHE€ B pEIICHWU MPAKTUYECKUX 3a/Jad COLMAJIbHOU
HATPaBIEHHOCTH (B paMKax CBOETO KJIacca, IIKOJbI);

UHTEpeca K MPaKTHYECKOMY M3YYEHHIO Mpoeccuil pa3InyHOTO pojia, B TOM YHUCIE Ha
OCHOBE IPUMEHEHUS MTPEIMETHBIX 3HAHUH 110 XUMUU;

YBa)XEHHUS K TPYY, JTIOASIM TpyJla U pe3yibTaTaM TPYAOBOH A€ATEeIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHAMBUIYAIbHOM TpPAaeKTOPHUM OOpa30BaHMA,
Oyaymeit npodeccun U pealn3aluu COOCTBEHHBIX JKU3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX

HMHTEPECOB, CIIOCOOHOCTEN K XMMHH, HUHTEPECOB U NMOTpeOHOCTEN 00I11eCcTBa;
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6) IKOIOrHYeCKOr0 BOCTIUTAHMSA:

HKOJIOTHYECKH 11€7€CO00Pa3HOr0 OTHOLICHHS K MPUPOJIE, KAK UCTOYHUKY CYIIECTBOBAHUS
JKH3HH Ha 3eMIIE;

IOHUMAaHMs IJI00aJIbHOTO XapaKTepa SKOJIOTHYECKUX MPOo0JIeM, BIUSHUS SKOHOMUYECKUX
IIPOLIECCOB HA COCTOSIHUE NPUPOJHON U COLMAIBHOMN Cpebl;

0CO3HAHMSI HEOOXOIMMOCTH HCIOIB30BAHUS TOCTHIKEHUN XUMHHU JIJISI PEIICHHsI BOIIPOCOB
PalMOHAIBHOIO IPUPOIOIIOJIB30BAHNS;

AKTUBHOI'O HENPHUATHS INEHCTBUM, IPHUHOCAIIMX Bpel OKPYXaroUled IPUPONHOHN cpele,
YMEHUSI IPOTHO3UPOBATh HEOJArONPUSTHBIE SKOJIOTMYECKHUE IOCIEACTBUS MpeIpUHUMAEMbIX
JIEMCTBUM U NIPENOTBPALLATD UX;

HaJIU4Ms PA3BUTOTO HKOJIOTMYECKOTO MBIIUIEHUS, SKOJIOTMYECKOM KYJIbTYphl, OIIBITA
JEATEIIBHOCTH  DKOJIOTMYECKOW — HANpaBICHHOCTH, YMEHHA pYKOBOJACTBOBATbCSI HMH B
II03HABATEJIbHOM, KOMMYHUKAaTUBHON M COLIMATIbHOMN MPaKTHKE, CIIOCOOHOCTU U YMEHHSI aKTUBHO
IPOTHBOCTOSATH HICOJIOTHH XeMO(POOHH;

7) HEHHOCTH HAYYHOI'0 IIO3HAHUSA:

c(OPMHPOBAHHOCTH  MHPOBO33PEHUs, COOTBETCTBYIOILEIO COBPEMEHHOMY YPOBHIO
pa3BUTHSI HAYKU U OOILECTBEHHOM MPAKTUKH;

NOHMMAHUS CHEIU(PUKA XHMUU Kak HayKHM, OCO3HaHUs €€ poiau B (OPMUPOBAHUU
palMOHAIFHOTO HAYYHOTO MBIIIJICHHS, CO3JaHUN LEJIOCTHOTO MPEACTABICHHUS 00 OKPYKaIOIIeM
MHUpE KaK O €IMHCTBE IPHUPOJAbI M YEJIOBEKA, B MO3HAHWM IPUPOIHBIX 3aKOHOMEPHOCTEH U
peleHnH IpobIeM COXpaHeHHs! IPHUPOTHOTO PABHOBECHS;

yOexAEHHOCTH B 0CO0OM 3HAYMMOCTM XUMHM JJI COBPEMEHHOM LMBMJIM3aLUU: B €€
TYMaHHUCTUYECKOW HAIPaBIEHHOCTH M Ba)KHOM pPOJIM B CO3/IaHUM HOBOW 0aszbl MaTepuaibHOU
KYJIBTYpPBl, pEIIEHUH TI100aIbHBIX MPOOJIEM YCTOMUMBOrO pa3BUTHs YEIOBEUECTBA — CHIPEBOM,
HHEPreTUYECKOM, TMHUIIEBOH M HKOJOTMYECKOM O€30MacHOCTH, B PA3BUTHUU METUIIMHBI,
o0ecreyeHny yCIOBUM YCIIEUTHOTO TPYAa M SKOJIOTMYeCKH KOM(POPTHOM KM3HU Ka)KJ0T0 4jieHa
00I11eCTBA;

€CTECTBEHHO-HAyYHOM TIPAaMOTHOCTH: IIOHMMaHHUSA CYIIHOCTH METOJOB II03HAaHUA,
UCTIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH MCIIONIb30BaTh MOJydaeMble 3HAHUS IS
aHaM3a U OOBSICHEHHUS SIBICHUH OKPYKAIOLIEro MHpa U MPOUCXOASIIMX B HEM H3MEHEHUH,
YMEHHUsI JieJaTh 000CHOBAaHHBIE 3aKJIIOUEHHUSI HA OCHOBE HAYYHBIX (PaKTOB M MMEIOIINUXCS JaHHBIX
C LEJNBIO MTOIYYEHUS JOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTH CaAMOCTOSITENILHO UCIOJIb30BAaTh XMMUYECKHE 3HAHUS JJIs pelieHus polieM

B pCAJIBHBIX XU3HCHHBIX CUTYallUuAX,
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WHTEpeca K IO3HAHUIO M UCCIICA0BATEIILCKOM eSITeIbHOCTH,

TOTOBHOCTH M CIIOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHHMIO M CaMOOOpPa30BaHUIO, K
AKTUBHOMY TIOJIYYCHHMIO HOBBIX 3HAHUM TIO0 XUMHH B COOTBETCTBHM C JKU3HCHHBIMU
MOTPEOHOCTSMH;

UHTEpeca K OCOOCHHOCTSIM Tpyda B pa3iMYHbIX chepax npodeccHOHATHHON
JESTSIIbHOCTH.

METANPEIMETHBIE PE3YJIbTATHI

MeTanpeaMeTHbIE Pe3yNbTaThl OCBOCHHS yd4eOHOro mpeaMera «XUMHS» Ha YpOBHE
CpeaHero odmero 0opa3oBaHus BKIIFOYAIOT:

3HaYMMbIe JUIs1 (POPMHPOBAHUS MHUPOBO33PEHUSI OOYUYAIOMIMXCS MEKAUCHUIUIMHAPHBIC
(MeXnpeIMeTHbIE) OOLICHAYYHBIC TIOHSATHS, OTPAKAIOIIHNE [IEJIOCTHOCTh HAYYHOW KapTHHBI MHpa
U crienu(UKy METOJIOB TIO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO,
SHEPTHUsl, SIBICHHUE, MPOIECC, CUCTEMA, HAYUYHBIH (DAKT, MPUHIUII, THIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOPHSI, HCCIICIOBAaHUE, HAOTIOICHHE, N3MEPECHHE, YIKCIIEPUMEHT U JIPYTHC);

YHUBEPCAJIbHbBIE yuyeOHbIe  JIeHCTBHS (To3HaBaTeIbHBIE, KOMMYHHUKATHBHBIE,
peryiasTHBHBIC), oOecneunBaronyie (HOpMUPOBaHHE (PYHKIMOHAIBHON TI'PAaMOTHOCTH U
COLIMAJILHOM KOMITETEHIIMH 00yJarouxcs;

CIIOCOOHOCTh ~ OOYyYaroImMXCA  HMCIOJB30BaTh  OCBOCHHBIE  MEXIUCIUIUITMHAPHEBIC,
MHUPOBO33PEHUYECKUE 3HAHUS M YHHUBEpCadbHbIe YyueOHBbIE AEWCTBHUS B IIO3HABATEIHHOU U
COLIMATILHOM MTPaKTHKE.

MeranpeameTHbie pe3yibTaThl OTPAXKAIOT OBJIAJICHUE YHUBEPCAIbHBIMU YYEOHBIMU
MMO3HaBaTCJIbHBIMH, KOMMYHUKATUBHBIMHU U PCTYIATUBHBIMHA I[eﬁCTBHﬂMH.

OBgi1aieHHe YHUBEPCAJIbHBIMU Y4eOHBIMHU NMO3HABATEIbHBIMH A€l CTBUIMMU:

1) 6a3oBble JIOTHYeCKHE 1eCTBUS:

CaMOCTOSITENILHO  (DOPMYJIMPOBATh M  aKTyaJIM3MPOBATH MPOOJIEMy, BCECTOPOHHE e&
paccMaTpuBaTh;

OTIpEIeNIATh 1ENH JeATEIbHOCTH, 3ajaBas MapaMeTpbl U KPUTEPUH HX JOCTHUKCHHUS,
COOTHOCHUTH PE3yIbTAThl AEITEILHOCTHU C TIOCTABICHHBIMU IIETISIMU;

HCIIOJIB30BaTh IMpHU OCBOCHUU 3HAHUH HpI/IéMBI JIOTUYCCKOI'O MBIIIJICHUS — BBIACISATH
XapaKTEPHBIC TIPHU3HAKU OOHATUH WU yYCTaHaBJIuBaTb WX B3aUMOCBA3b, HUCII0JIB30BATh
COOTBETCTBYIOIINE OHITHS JIsl OOBSICHEHUS OT/ICTbHBIX (PAKTOB U SBICHUI;

BBIOMpATh OCHOBAHUS M KPUTEPUH I KIACCU(PUKALIUY BEIIECTB U XMMHUECKHUX PEaKIIHii;

YCTaHABJIMBATb NPHUYNHHO-CJICACTBCHHBIC CBA3U MECKAY N3YUACMBIMU SABJICHUSMU,
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CTPOUTH JIOTUYECKHE PpACCyXIEHUS (MHAYKTUBHBIC, JEIyKTHBHbBIC, IO aHAJIOTHH),
BBISBIISITH 3aKOHOMEPHOCTH U NPOTHUBOPEUHUS B PACCMATPUBACMBIX SIBICHUSX, (POPMYIHPOBATH
BBIBOJIbI U 3aKJIFOUEHHUS;

IPUMEHATh B Ipoliecce MO3HAHUSA, UCIOIb3yeMble B XUMHHM CHUMBOJINYECKHE (3HAKOBBIE)
MO/JIeJH, TPe0Opa30BbIBATh MOJEIbHBIE MIPEICTABICHUS — XUMUYECKUHN 3HAK (CUMBOJI) 2JIEMEHTA,
XUMHu4yeckass (GopMyna, ypaBHEHHE XHMHYECKOM peakuud — NpU pPEmeHHH Y4eOHBIX
[IO3HABATEJIbHBIX U MPAKTUYECKUX 3a/]ay, IPUMEHSATh Ha3BaHHbIC MOJIEIbHBIE MPEICTABICHUS
JUIS BBISIBIICHHSI XapaKTE€PHBIX MPU3HAKOB U3Y4aeMbIX BEILECTB U XUMUYECKUX PEaKIUii.

2) 0a30BbIe HCCJIeN0BaTEIbCKHE IeHCTBUS:

BJIa/IETh OCHOBAMHU METOJI0B HAYYHOI'O TIO3HAHMSI BELLIECTB U XUMUYECKUX PEAKIIUII;

¢opMynupoBaTh LEAM M 3aJayd  MCCIEAOBAHUSA, HCIOJb30BaTh IIOCTABICHHBIE U
CaMOCTOSITENILHO c(hOpMyITUPOBaHHbBIE BOIPOCH! B Ka4eCTBE MHCTPYMEHTA IMO3HAHUS U OCHOBBI
U1 (POPMHUPOBAHUS THITOTE3bI 110 MPOBEPKE MPABUIILHOCTH BBICKA3bIBAEMBIX CY)KJICHHIA;

BJIAQ/IETh HABBIKAMU CAMOCTOSTEIBHOIO IUIAHUPOBAHUS M NPOBEIACHUS YYEHHYECKHX
HKCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHHS HAOII0JaTh 32 XOJOM IMpOIecca, CaMOCTOATEIbHO
IPOTHO3UPOBATh €ro pe3yibrar, (GopMyaupoBaTb O0OOOLIEHHS M BBIBOABl OTHOCUTEIHHO
JIOCTOBEPHOCTH PE3yJbTATOB MCCIIEOBAHUS, COCTABIATh OOOCHOBAHHBIN OTYET O MPOJETAHHON
pabore;

IpUOOpeTaTh ONBIT YYEHHUECKON HCCIEeI0BAaTEIbCKOM M IPOEKTHOM JAESITEIbHOCTH,
OPOSIBIATE CIIOCOOHOCTh W TOTOBHOCTh K CaMOCTOSATENBHOMY IIOMCKY METO/OB peIIeHUs
IIPAKTUYECKUX 3a7a4, IPUMEHEHHUIO PA3INYHBIX METOJ0B [TO3HAHUS.

3) padora ¢ unpopmaumeii:

OpUEHTUPOBAaThCA B pA3IUYHBIX HCTOYHMKAaX HHGpopMmanuu (Hay4HO-TIOMYJISIpHas
JauTepaTypa XHMMHYECKOTO COJEep)KaHus, CIpaBouYHble TocoOusi, pecypcbl IHHTepHera),
aHaTM3UpPOBaTh HMH(OPMAIMIO pPA3IUYHBIX BUAOB U (OpM MpencTaBIeHUs, KPUTHUYECKU
OLICHUBATh €€ JOCTOBEPHOCTh U HEMPOTHUBOPEUUBOCTH;

dbopMynupoBaTh 3ampochl W NPUMEHATH pa3jMyHblE METOAbI NpPU IOHCKE M OTOOpe
uHpopMaLnu, He0OOXOAMMOM /IS BBIOJIHEHHS YUeOHBIX 3aj1a4u ONpeeEHHOTO THIIa;

nproOpeTaTh OMBIT MCIOIB30BaHUA MH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH U
Pa3IMYHbIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTUMANbHYIO (hOpMY MpencTaBiIeHUs] HHPOPMAIUHU (CXEMBI,
rpaduKu, TuarpaMMbl, TaOIUIIbI, PUCYHKH U JPYTHUE);

UCMOJIb30BaTh HAyYHBIA $I3bIK B KayeCTBE CpEACTBA INpU paboTe ¢ XUMHUYECKOMH

uH(popMaliel: NPUMEHSATh MEXIpeAMeTHble ((pu3nyecKkue M MaTeMaTHYecKue) 3HaKu U
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CHUMBOJIBI, (hOopMyIIbI, a0OpeBUATYpPHI, HOMEHKIIATYPY;

UCIIOJIB30BaTh M MPE0OPa30BhIBATh 3HAKOBO-CUMBOJIUYECKUE CPEICTBA HATIISTHOCTH.

OBJajieHNe YHUBEPCAILHBIMH KOMMYHUKATHBHBIMHM el CTBUSIMU:

3aJaBaTh BOMPOCHI MO CYIIECTBY OOCYKIaeMON TEeMbl B XOJI¢ AMATIOra W/WIN JUCKYCCUU,
BBICKa3bIBaTh UJEH, (POPMYIUPOBATH CBOM MPEAJIOKEHUS OTHOCUTEIBHO BBIIOJIHEHUS
MPEJI0KEHHOM 3a/1a4u;

BBICTYIIATh C NPE3CHTAlUEeN pe3ybTaTOB I103HABATEIBHOW ACSATENBHOCTH, IOJYYEHHBIX
CaMOCTOSITENIbHO WJIM COBMECTHO CO CBEPCTHHKAMHU TPU  BBIIOJHEHUH XHMHUYECKOTO
9KCIIEPUMEHTAa, TMPAKTUYECKOW pabOThl MO HCCIEIOBAHUIO CBOMCTB H3y4aeMbIX BEILECTB,
peanu3anuu y4eOHOTO TMPOeKTa M (HOPMYIHUPOBATH BBIBOJBI IO PE3yJIbTaTaM IPOBEAEHHBIX
UCCIJIEJOBAaHUM MMyTEM COTJIACOBAHUS ITO3ULIUHN B X0/€ 00CYX/I€HUS U OOMEHAa MHEHUSIMH.

Osgi1aieHHe YHUBEPCAJbLHBIMHU PEryasSTHBHBIMH 1€HCTBUSIMU:

CaMOCTOSITENIbHO IJIAaHUPOBAaTh U OCYIIECTBISITH CBOIO IMO3HABATENbHYIO JESTEIBHOCTD,
ompenenss e€ eI W 33aJaud, KOHTPOJIHUPOBATh M MO Mepe HEOOXOAMMOCTH KOPPEKTHPOBATH
npeJyiaraéMplii aIrOpUTM JEUCTBUN IPU BBINOJHEHUM YUEOHBIX U MCCIIEOBATEIbCKUX 3ajad,
BbIOMpaTh Hanbosee 3((HEeKTUBHBIN CIIOCOO UX PEIIeHUs C y4ETOM MOMyUeHHUs] HOBBIX 3HAHUU O
BEIECTBaX U XUMUUYECKUX PEAKLHUAX;

OCYIIECTBIISITh CaMOKOHTPOJIb CBOEHM JEATEJbHOCTM HAa OCHOBE CaMoOaHalu3a U

CaMOOILICHKH.

IMPEJIMETHBIE PE3YJIBTATDBI
10 KJIACC

[TpenMeTHBIE pe3yabTaThl OCBOEHUS Kypca «OpraHuueckas XUMHUs» OTpa)xaroT:

c(OPMHPOBAHHOCTh TPEJCTaBIEHUI O XMMHUYECKOHM COCTaBJSIOIIEH eCTeCTBEHHO-
Hay4YHOH KapTHHBI MHpa, POJIM XUMHUHM B IO3HAHUM SIBIEHUH HpPUPOABI, B (OPMHUPOBAHUU
MBILUIEHUSI U KYJIbTYpPhl JIMYHOCTH, €€ (YHKIMOHAJIBHOW TPAaMOTHOCTH, HEOOXOAMMOM JUIs
pelIeHHs MPaKTUYEeCKHX 3ajad M D3KOJOTMYECKHM OOOCHOBAaHHOI'O OTHOIIEHHUS K CBOEMY
3/10pPOBBIO U IPUPOJIHOM CpENE;

BJIQJICHUE CUCTEMOW XUMHUYECKMX 3HAHMH, KOTOpas BKJIIOYAET: OCHOBOIIOJATAIOIINE
MNOHATHS (XUMUYECKUH JIEMEHT, aTOM, 3JIEKTPOHHAs 000JI0UKa aTOMa, MOJIEKYJia, BaJICHTHOCTb,
AIIEKTPOOTPHUIIATEILHOCTh, XHMHUYECKasi CBf3b, CTPYKTypHas (opmyrna (pa3BépHyTas u
COKpaliéHHas), MOJIb, MOJISIpHas Macca, MOJIAPHBIH 00BEM, YIJIEpOIHBIA  CKEJeT,
(GyHKLIMOHANbHAS TPYIMINa, paJuKkal, H30Mepus, U30Mepbl, TOMOJOIMYECKHH psil, TOMOJIOTH,

YIII€BOIOPOAbI, KHCIOPOA U a30TCOJIEpKalie COCTUHEHUSI, MOHOMEp, MOJUMED, CTPYKTYpPHOE
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3BEHO, BEICOKOMOJIEKYJISIPHBIE COSAMHEHUS ); TEOPUH U 3aKOHBI (TEOPHsI CTPOCHUS OPraHUYECKUX
BemectB A. M. bytiepoBa, 3akOH COXpaHEHHMs MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3bIK XMMHUHU; MHPOBO33PEHUECKHE 3HAHUSA, JIe)KAllUe B OCHOBE ITOHUMaHUS
IPUYMHHOCTU U CUCTEMHOCTH XUMHUYECKUX SIBJICHUH, (DaKTOJOTMUECKUE CBEIEHUS O CBOMCTBAX,
COCTaBe, OJyYEeHUH U 0€30MaCHOM HCIOJIb30BAHNY BaKHEHIIMX OPraHUYECKUX BELECTB B OBITY
Y IIPaKTUYECKOM JIeATENbHOCTH YEIOBEKA;

c(OPMHPOBAHHOCTh YMEHUI BBISBIATH XapaKTEPHbBIC MPU3HAKH MOHATUH, yCTaHABIMUBATD
UX B3aMMOCBSI3b, HCIIOJIb30BATh COOTBETCTBYIOLIUE ITOHIATHS IPU OIMCAHUU COCTaBa, CTPOCHUS U
IPEBpaLCHUH OPraHNYEeCKUX COeTMHEHUH;

c(OPMHPOBAHHOCTh YMEHHI HCIIOJIB30BaTh XUMHYECKYIO CHUMBOJHKY JUISI COCTaBJICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOU, COKPAIEHHOI) (OPMYIT OPraHUYECKUX BEIIECTB
U YpaBHEHUH XMMMUYECKMX PEAKIMH, N3rOTaBIMBaTh MOJEIN MOJIEKYJ OPraHWYECKHX BEIIECTB
JUIS WITKOCTPALMK UX XUMUYECKOTO U IPOCTPAHCTBEHHOT'O CTPOCHUS;

c(OpMUPOBAHHOCTh YMEHUI YCTaHABIMBATh MPUHAJIEKHOCTh U3yUYEHHBIX OPraHUYEeCKUX
BEIIECTB IO HUX COCTaBYy M CTPOEHHIO K ONpeNeNEHHOMY KIacCy/TpymIe COeIUHEHUM
(YriaeBoJopozpbl, KHUCIOPOJ M a30TCOJEpXKAlllde  COCIUHEHMs, BBICOKOMOJIEKYISIpPHbIE
COEJMHEHUs), JaBaTh MM Ha3BaHMs No cucremarndeckoil HomeHkiatype (IUPAC), a takke
IPUBOJIUTH TPUBUAIbHBIE HA3BaHMs OT/EIbHBIX OPraHUYECKUX BEIIECTB (3TUJIEH, IPOIMWJIEH,
alleTUJICH, STHJICHIJIHMKONb, TIHLEPHUH, (EeHOJN, (OpMalbACTHI, aleTalbIeIu], MypaBbHHAs
KHCJIOTa, YKCYCHasl KUCIIOTa, OJIEMHOBAs KUCIJIOTA, CTEApUHOBAs KUCIIOTA, TIIIOKO3a, (PPyKTO3a,
KpaxMaJl, [1eJUTI0J103a, TIUIHH);

c(OpMUPOBAHHOCTh YMEHMSI ONPEAENATh BHJbl XMMHMUYECKOH CBA3M B OPraHUYeCKHX
COEIMHEHUSX (OJIMHAPHBIE U KPATHBIE);

c(OPMHPOBAHHOCTh YMEHHS TNPHUMEHSATh MOJOXKEHHUS TEOPUH CTPOEHHUS OPraHWYECKHUX
BemecTB A. M. byriepoBa ans oObsiICHEHHS 3aBHCHMOCTH CBOMCTB BEIECTB OT MX COCTaBa U
CTPOEHMUS; 3aKOH COXPAHEHUsI MacChl BEIIECTB;

c(OpMUPOBAHHOCTh YMEHHMI XapaKkTepu3oBaTb COCTaB, CTPOCHHE, (QU3NYECKHE U
XUMHUYECKHE CBOWCTBA TUIIUYHBIX NIPEJICTABUTENIECH Pa3IMUHbIX KJIACCOB OPraHUYECKHUX BEILECTB
(MeTaH, 3TaH, JTWJIEH, NPONMJIEH, aleTuieH, Oyraauen-1,3, merunOyraaueH-1,3, OeHzomn,
METaHOJ, ATaHOJ, ATHJIEHTJIUKOIb, TJIMIEPUH, (EHOJ, aleTalbJeru]l, MypaBbUHAs U YKCYyCHast
KHCJIOTBI, TJIIOKO3a, KpaxMal, LeJUIIJI03a, aMUHOYKCYCHas KHCJIOTa), WIUIIOCTPUPOBATh
TEHETUUYECKYIO CBSI3b MEKJIY HUMH YPAaBHEHUSMHU COOTBETCTBYIOIIMX XMMHUYECKHUX PEaKLUN C
UCIIOJIb30BaHUEM CTPYKTYPHBIX (OpMYIT;

c(hOpMUPOBAHHOCTh YMEHHsI XapaKTePU30BaTh HMCTOYHUKH YTJIEBOJOPOIHOTO CHIPhS
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(HedTh, MPUPOMHBIA Ta3, yrojib), CIOCOOBI WX TMEPEepadOTKH M TMPAKTUUECKOe MPUMEHEHUE
MPOJYKTOB NIEpepabOTKH;

c(OPMUPOBAHHOCTh YMEHUW MPOBOJUTH BBIYUCICHUS [0 XUMHUYECKUM YPaBHECHUSM
(Macchl, 00bE€Ma, KOJIMYECTBA HMCXOJHOTO BEIIECTBA WJIM MPOAYKTAa PEAKIMH IO H3BECTHBIM
Macce, 00bEMY, KOJIMYECTBY OJHOIO U3 UCXOJHBIX BEIIECTB WM MPOIYKTOB PEAKIUN);

c(OpPMUPOBAHHOCTh YMEHHI BIQJIETh CHCTEMOM 3HaHUN 00 OCHOBHBIX METOAAaX HAYYHOTO
MO3HAHMS, MCHOJb3yeMbIX B XHWMHUHM TPU HM3YYCHUH BEUIECTB U XHUMHUYECKUX SIBJICHUU
(HaOnrofieHne, UW3MEpPEHHe, OKCIEPUMEHT, MOJAEIUPOBAHUE), MCIONb30BaTh CHCTEMHBIE
XUMHUYECKHE 3HAHUS JJIsl IPUHATHUS PEUICHUH B KOHKPETHBIX )KM3HEHHBIX CUTYAlIUsIX, CBI3aHHBIX
C BELIECTBAMHU U UX IPUMEHEHUEM;

c(hOpPMHUPOBAHHOCTh YMECHHI COOIOAATH MpaBHiia MOJE30BAHUS XUMUYCCKOW TIOCYION U
n1abopaTopHBIM 000pyIOBaHUEM, a TAKXKe MpaBuiia 0OpallleHus ¢ BEIECTBAMU B COOTBETCTBUU C
WHCTPYKIUSMU IO BBITIOJHEHUIO JIAOOPATOPHBIX XUMUYECKUX OMBITOB;

c(hOpMUPOBAHHOCTh YMEHUN IUJIAHUPOBATh M BBINOJHATh XWMHUUYECKHH SKCIEPUMEHT
(mpeBpallleHusi OPraHUYECKUX BEIECTB IPU HAarpeBaHUU, NOJYyYEHUE ATHIECHA U HU3YYEHHUE €ro
CBOMCTB, KaueCTBEHHbIC pEAKIMH OpPraHMYECKUX BEIIECTB, JeHaTypanus OeJIKoB Ipu
HarpeBaHuM, IIBETHbIC PEAKIMU OETKOB) B COOTBETCTBUH C MpaBUIAMH TEXHUKH 0€30MacHOCTH
npu oOpalleHNH C BEIIECTBAMU M JIAOOPAaTOPHBIM O0OpYIOBaHHUEM, NPEICTABIATh PE3yJIbTaThI
XUMHYECKOTO SKCIIEpUMEHTa B (hopMe 3aluCH ypaBHEHHWH COOTBETCTBYIOIIMX pEAKIUN u
(dbopMyITHUpOBaTh BHIBOJIBI HA OCHOBE ATUX PE3yIbTATOB;

c(OpMUPOBAHHOCTh YMEHHI KPUTHUYECKH aHaIM3UPOBATh XHMHUYECKYIO HH(OpMAIIHIO,
MOJIy4aeMYI0 U3 Pa3HbIX HCTOUHUKOB (CpeacTBa MaccoBoi nHdopmanmu, UHTEpHET U 1pyrux);

c(OpMUPOBAHHOCTh YMEHHUH COOJIOJIaTh MpaBUia HKOJOTMYECKH IIeJ1eCO00pa3HOro
MOBEICHUA B OBITY M TPYAOBOM [EATENHHOCTH B IENSIX COXPAHEHUS CBOErO 3/I0pPOBbI U
OKpY’Kalolllel MPUPOHON Cpellbl, 0CO3HABATh OMACHOCTh BO3JICHCTBHS HA JKUBbIE OPraHU3MBbI
OnpeAeNéHHBIX OpraHMYeCKUX BELIECTB, MOHMMAas cMbici mnokaszarens [1/IK, mosicHaTe Ha
npuMepax crocoObl YMEHBUICHHUS U MPEJOTBPAIICHHS] UX BPEAHOIO BO3JIEHCTBUS HAa OpraHU3M
YeJI0BEKa;

JUIsE 0OYYarOIIUXCsl ¢ OTPAaHUYCHHBIMH BO3MOXKHOCTSIMU 370POBbs: YMEHHE MPUMEHSTH
3HaHMUS 00 OCHOBHBIX JOCTYMHBIX METO/aX IMO3HAHMS BEIICCTB M XUMHYECKUX SIBJICHUI;

JUISL CIENbIX W CIA0OBUIAIIMX OOYyYarolIuXcs: YMEHHE HCIIOJIb30BaTh pelbedHo-

TOUYEUHYIO cucTeMy oO0o3HaueHuit JI. bpailis 1 3anucu XuMu4eckux GopmyIL.

11 KJIACC
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[IpenmerHbie pe3ynbTaThl OCBOCHHMS Kypca «OOmas W HeOopraHudecKas XUMHD)
OTPaKaIoT:

c(OPMHPOBAHHOCTb NPEACTABICHUN: O XMMHUYECKOH COCTaBIAIOIIEH €CTECTBEHHO-
Hay4YHOH KapTHHBI MHUpa, POJIM XHUMHUHM B TMO3HAHUM SIBICHUH MNpPUPOJbI, B (HOPMUPOBAHUU
MBIIUICHUSI U KYJIBTYpPBl JIMYHOCTH, €€ (PYHKIIMOHAIBHOW TPaMOTHOCTH, HEOOXOAMMOW st
pelIeHUs] NPAKTHUYECKUX 3a7ad M SKOJIOIMYEeCKM OOOCHOBAHHOIO OTHOIIEHUS K CBOEMY
3JI0POBBIO U IIPUPOAHOM Cpee;

BJIAJICHUE CUCTEMOM XUMHUECKUX 3HaHUH, KOTOpass BKJIIOYAET: OCHOBOIIOJArarolue
NOHATHS (XMMUYECKHI 3JIEMEHT, aTOM, U30TOIL, S-, P-, 0- JIEKTPOHHBIE OPOUTAIIN ATOMOB, HOH,
MOJIEKYJIa, MOJIb, MOJISIPHBII O0O0BEM, BAJIEHTHOCTb, AJIEKTPOOTPULIATEIBHOCTh, CTEIEHb
OKHMCIICHMs, XMMHUYECKas CBf3b (KOBAJCHTHAas, MOHHAs, METaJUIM4yecKas, BOJOPOJHAs),
KpUCTANIM4YecKass  pemérka, TUIBI XUMHUYECKUX  peaklUil, pacTBOp, AJIEKTPOJIMTHI,
HERJIEKTPOJIUTHI, SJIEKTPOJIUTUYECKAS JUCCOLMALMUSA, OKUCINUTEIb, BOCCTAHOBHUTENb, CKOPOCTh
XUMHYECKOM  pEaKIMM, XHUMHYECKOE paBHOBECUE); TEOpPUM U  3aKOHbl  (Teopus
NEKTPOJIUTUYECKON auccouuanuu, nepuoandeckuit 3akon JI. M. MenneneeBa, 3akoH
COXpPaHEHMsI MacChl BELIECTB, 3aKOH COXPAaHEHMs M IPEBPAIIECHUS SHEPTUU IPU XMUMHUYECKHX
peakuusx), 3aKOHOMEPHOCTH, CHUMBOJMYECKUI S3bIK XUMHH, MHPOBO33PEHUECKHUE 3HaHMS,
JeKallMe B OCHOBE IIOHMMAaHHUS NPUYMHHOCTH U CHUCTEMHOCTH XHMHUYECKUX SIBJICHH,
(akTOJIOrMUECKUE CBEJCHHS O CBOMCTBAX, COCTaBe, MOJIyY€HUH U O€301MacCHOM HCIOJIb30BAHUU
Ba)XHEHIINX HEOPraHWYECKUX BEILECTB B OBITY M MPAKTHUECKON AEATEIbHOCTH YEI0BEKa,;

c(OpMUPOBAHHOCTh YMEHUH BBIABIATH XapaKTE€pHbIE MPU3HAKHU MOHATHH, yCTaHABINBAThH
UX B3aUMOCBSI3b, MCIIOJIb30BaTh COOTBETCTBYIOIIME IMOHSATHS MpPHU OMNHUCAHUU HEOPTaHMUYECKUX
BELIECTB U UX NPEBPAILECHUN;

c(OPMHPOBAHHOCTh YMEHHMH MCIIOJIB30BaTh XUMHUUYECKYIO CHUMBOJMKY JUISl COCTaBJICHUS
dopMyn BeIIECTB W YypaBHEHUN XHWMUYECKUX PEAKIHUIl, CHUCTEMaTHMUECKyld HOMEHKIIATYpy
(IUPAC) u TtpuBHaibHblE Ha3BaHMsI OTIEJIbHBIX HEOPraHMYECKUX BelecTB (yrapHblil ras,
YIJIEKUCHIBIA Ta3, aMMHUaK, TraléHas M3BECTb, HETrall€Has W3BECTb, NUThEBAs COJa, NMUPUT U
Apyrue);

c(hOpMHUPOBAHHOCTh YMEHUH ONPEAENATh BaJICHTHOCTh U CTENIEHb OKUCICHUS XUMUYECKIX
AJIEMEHTOB B COEIUHEHUIX PA3IMYHOIO COCTaBa, BUJ XUMUYECKOW CBS3U (KOBaJIEHTHAs!, MOHHA,
METAJIJINYECKAsl, BOJOPOJHAsA) B COCAUHEHMSIX, TUI KPUCTAIIMYECKON PEIIETKH KOHKPETHOTO
BEIleCTBa (aTOMHas, MOJIEKYJApHas, HOHHAas, METaJJIMuecKas), XapakTep Cpelasl B BOJIHBIX

pacTBOpax HEOPTraHWYECKUX COCTMHECHU;
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c(hOpMUPOBAHHOCTh YMEHHUI YCTAHABIMBATh MPUHAJICKHOCTh HEOPTAHMUECKUX BEIICCTB
0 VX COCTaBY K ONpeAeIEHHOMY KIIACCy/TPYIIe COeIUHEHUN (TIPOCThIE BEIIECTBA — METAIUIBI U
HEMETAJUIbl, OKCHJIbI, OCHOBAHUS, KHUCIIOTHI, aM()OTEpHBIC TUAPOKCUIBI, COJTH);

c(hOpMUPOBAHHOCTh YMEHHUM pacKpbIBaTh CMBICI Iepuoandeckoro 3akona [J[. U.
MenneneeBa ©  JEMOHCTPUPOBATH €r0  CHCTEMATH3UPYIOIIYIO, OOBSICHUTEIBHYIO U
IPOTHOCTUYECKYIO (PYHKIINU;

c()OPMUPOBAHHOCTh ~YMEHHH  XapaKTepU30BaTh dJJCKTPOHHOE CTPOCHHE aTOMOB
XUMHYECKUX 371eMeHTOB 1—4 nepuooB [leproanueckoit cucteMbl XUMUYECKHUX d1eMeHToB 1. M.
MeHeneeBa, HCIOIB3YS TMOHATHS «S-, P-, O-3JEKTpOHHBIE OPOHTAIM», «IHEPreTHUECKUE
YPOBHUY», OOBSCHATH 3aKOHOMEPHOCTH HW3MEHEHHUsS CBONCTB XHMHYECKHUX OJJIEMEHTOB M WX
COEIMHEHUH MO nepuoaaM U rpynnam Ilepuoauyeckoil CHCTEMbI XUMUYECKHUX AieMeHToB []. U.
Menpaeneena;

c(OpMUPOBAHHOCTh YMEHHUH XapaKTepu3oBaTh (OMUCHIBATH) OOIIME XHUMHUYECKUE
CBOMCTBa HEOPraHMYECKUX BEIIECTB PA3IUYHBIX KJIACCOB, TMOJTBEPXKIaTh CYIIECCTBOBAHUE
TEHETUYECKON CBSI3M MEXKJy HEOPraHWYeCKUMMH BEIIECTBAMH C IOMOIIbIO ypPaBHEHHI
COOTBETCTBYIOIIMX XUMUYECKUX PEAKLIUN;

c(OpMUPOBAHHOCTh YMEHUS KJIacCU(PHUIMPOBATh XUMHUYECKHE PEAKIUU IO Pa3IudHBIM
npu3HaKkaM (YMCIy W COCTaBy pearupyrolux BeHIeCTB, TeIIoBoMYy 3(hdekTy peakiuw,
M3MEHEHUIO CTETICHE OKUCIICHUS PJIEMEHTOB, OOPAaTUMOCTH PEAKIUH, YIACTHIO KaTaln3aTopa);

c(hOpMUPOBAHHOCTh YMEHUI COCTABIIATH YPaBHEHUS PEaKlUN pa3NUYHBIX THUIIOB, MOJTHBIC
U COKpalEHHbIC YPaBHEHUS pEaklUii MOHHOTO OOMEHa, YUMTHIBAas yCIOBHS, MPU KOTOPBIX TH
peaKIu UIyT J0 KOHIIA;

c(hOpMUPOBAHHOCTh YMEHHMM TPOBOJUTH PEAKIIMU, TOATBEPKAAIOIINE KAaYeCTBEHHBIN
COCTaB pA3JIMYHBIX HEOPraHWYECKHUX BEIIECTB, pPACMO3HABATH OMNBITHBIM NYTEM HOHBI,
MPUCYTCTBYIOIINE B BOJHBIX paCTBOpPaX HEOPTAHMYECKUX BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHHMM PACKPBIBATH CYIIHOCTb OKHCIUTEIHbHO-BOCCTAHOBUTEIHHBIX
peakIuii TOCPECTBOM COCTABIICHHS DJIEKTPOHHOTO OallaHca dTUX PEaKIIuil;

c(OpPMUPOBAHHOCTh YMEHUI OOBACHATH 3aBUCUMOCTb CKOPOCTH XMMHUYECKON peakluu OT
pa3iauuYHbIX (DAKTOPOB; XapakTep CMEMICHHS XUMHUYECKOTO PABHOBECHS B 3aBHCHMOCTH OT
BHemHero Bo3zaeicTBus (mpuniun Jle [llatense);

c(hOpMUPOBAHHOCTh YMEHUW XapaKTepU30BaTh XHUMHUUYECKHE IIPOIECCHI, JIeXKAIIUE B
OCHOBE TMPOMBIIIJICHHOTO MOJYYE€HUs CEPHON KHCIOTHI, aMMHaKa, a Takke COPMUPOBAHHOCTH
Mpe/CTaBICHU 00 OOIMX HAyYHBIX MPUHIHUINAX W JKOJOTHYECKHX MpoOJieMax XUMHUYECKOTO

MIPOU3BO/ICTBA;
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C(OPMHPOBAHHOCTE YMEHHUI MPOBOAUTH BBIYMCIEHHUA C MCIOJIB30BAaHUEM IOHATHUS
«MaccoBasi JIOJsl BEIIECTBA B PACTBOPE», OOBEMHBIX OTHOLICHHWH Ta30B NPU XHUMHUYECKHX
peaxkusax, Macchl BEIIECTBA WIM 00bEMA ra3oB 110 M3BECTHOMY KOJIMYECTBY BEILECTBA, Macce
Wi 00bEMY OJHOIO M3 YYacCTBYIOLIMX B pEaKkIMM BEIIECTB, TEIUIOBOro 3(PQeKkTa peakluuu Ha
OCHOBE 3aKOHOB COXPAHEHUS MaCChl BEILIECTB, IPEBPAILEHUS U COXPAHEHHSI SHEPTUH;

c(hOpMUPOBAHHOCTh YMEHHI COOIIONATH MpaBHUiia MOJb30BAHUS XUMUYECKOW TOCYION U
71a00paTOpPHBIM 000PYAOBAaHUEM, A TAK)KE MPaBHiIa OOpPAIICHNUS C BEIIECTBAMH B COOTBETCTBUH C
UHCTPYKLHUSAMHU 110 BBIIIOJHEHUIO J1a00PaTOPHBIX XUMUYECKUX OINBITOB;

c(OPMHPOBAHHOCTE YMEHHMM IUIAHUPOBaTh U BBINOJHATE XUMHUYECKUH SKCIIEPUMEHT
(paznoxeHue nepokcHaa BOJOPOAA B NPUCYTCTBUM KaTajln3aTopa, OMNPEIEIIEHUE CpPEJib
PacTBOPOB BEIIECTB C MOMOIIBIO YHUBEPCAILHOTO MHANKATOPA, BIMSHUE Pa3IMYHBIX (PaKTOPOB
Ha CKOPOCTb XMMMYECKON pEeakLUH, PeaklMd HOHHOrO OOMEHa, KaueCTBEHHbIC pEakIMM Ha
cynbdar-, kapOOHAT- U XJOPHUJ-aHUOHbI, HA KaTHOH aMMOHMSI, PEIIEHUE HKCIEPUMEHTAIbHbBIX
3agady no temaM «Meramwiel» U «Hemeramibl») B COOTBETCTBUM C IpaBWJIAMU TEXHUKU
0€30MacHOCTH NpU 00pallleHNH ¢ BELIECTBAMH U JIa0OpAaTOPHBIM 000PYJOBaHUEM, IIPEICTABIAThH
pe3yiabTaThl XUMHUYECKOrO SKCIIepUMEHTa B (opMe 3aliCH YpaBHEHHH COOTBETCTBYIOIIMX
peakuuii 1 GopMyIupOBaTh BHIBOJbI HA OCHOBE 3TUX PE3Y/IbTATOB;

c(OPMHPOBAHHOCTh YMEHHH KPUTHYECKHA AHAIM3HPOBATH XUMHUYECKYI0 HH(OPMALHUIO,
[OJIyYa€MYyI0 M3 pa3HbIX HCTOYHUKOB (CpeacTBa MaccoBOW KOMMYyHHKanuu, WHTepHEeT u
JPYTHX);

c(OPMHPOBAHHOCTh YMEHHMH COOJIOJaTh MpaBWila SKOJOTMYECKH IIeJIeCO00pa3HOro
MOBE/IEHNA B OBITY M TPYIOBOM JEATENbHOCTH B LEISIX COXPAHEHMs] CBOEro 3/I0pOBbS U
OKpY’Karolled MPUPOJHON cpenbl, 0OCO3HaBaTh OMACHOCTh BO3AECMCTBMS Ha >KUBBIE OPTaHU3MBbI
OTpeNIeNIEHHBIX BEIEeCTB, MOHUMasl cMblci nokasatens [TK, noscHaTe Ha mpumepax crnocoObl
YMEHBILIEHUS U NPEJOTBPAILECHNS X BPEJHOIO BO3IECHCTBUSA HA OPTaHU3M YEJIOBEKA;

JUist 0Oy4arolUMXCsl ¢ OrPaHUYEHHBIMU BO3MOXKHOCTSIMU 3/J0pPOBbs: YMEHHE NPUMEHSTH
3HaHMSI 00 OCHOBHBIX JOCTYIHBIX METO/IaX MO3HAHUS BELIECTB U XUMHUYECKUX SBJICHUIA;

JUIs CJENbIX M CcHa0OBHIAMIMX OOyYaroIUXCs: YMEHHME MCIONIb30BaTh pelibedHO-

TOYEUHYIO cucTeMy oO0o3HadeHuit JI. bpaitns i 3anucu XuMu4eckux Gopmyil.

23



TEMATHYECKOE INTAHUPOBAHHUE
10 KJIACC

Ne

n/n

HauMenoBanue
pa3aesioB U TeM

NPOrpaMMmbl

KoanuecTBo 4acoB

Bcero

KP IIpP

JleITeJIbHOCTD YYMTEJISI € y4eTOM

paboueii mporpaMMbl BOCIIUTAHUS

DJIeKTpPOHHbIe (LM (POBHIe)

o0pa3oBaTe/bHbIE Pecypchl

Paznen 1. TeopeTnueckue 0CHOBBI OPraHMYEeCKOM XUMHUM

11

IIpeamer
OpraHu4eCcKon
xumun. Teopus
CTPOCHUSA
OpraHUYECKUX
coenuHeHnit A. M.

byrneposa

Hroro no pazneny

Paspnen 2. Yriesonopoabl

[TpuBnekaTb BHUMaHNUE O0YUYaOLIUXCSI
K HCHHOCTHOMY AaCIICKTY U3Yy4aCMbIX
Ha YPOKE SIBJICHUH, MOHATHIA, IPHUEMOB;
HCITIOJIB30BAaTh BOCIIUTATCIIbHBIC
BO3MOXKHOCTH COJICpPIKaHHsI y4eOHOTO
nmpeaMeTa uepes3 moaoop
COOTBETCTBYIOIIHUX TCKCTOB JIJIA
YTCHUS, 3aaa4 OJid pCIICHMA,
NPOOJIEMHBIX CUTYaIMi JIJIs
oOcyxeHus BKIacce;

pEaT30BbIBATh BOCITUTATEIILHBIC
BO3MOYKHOCTH B Pa3JIMYHBIX BUIAX

JACATCIIbHOCTH 06yqafonmxcs1.

bubnnoreka IIOK

https://lesson.edu.ru/lesson/9ee6fd8e-

cc81-420c-ab3b-

7¢5¢3a618bc3?backUrl=%2F04%2F08
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2.1

2.2

IIpenenbubie
YTJIEBOJIOPOIBI —
aJIKaHbI
Henpenenbabie
YTJIEBOJIOPO/IBI:
AJIKEHBI,
AJIKA/IMCHBI,

AJIKMHBI

2.3

Apomartnueckue

YTJI€BOI0POIbI

2.4

[IpupoaHbie
HUCTOYHUKHU
YII€BOJIOPOAOB U

uX nepepadboTka

IIpuBnexars BHUMaHHE
oOyJaronuxcst K 00CyxaaeMoi Ha
ypoke nH(MOpMAaIHH, aKTHBH3AIMA
MM03HABATEJIbHOM 1€ TENBHOCTH
00yJarImuxcs;

NPUMEHSTh Ha YPOKE HHTEPAKTHBHBIC
(dbopMbI pabOTHI COOYUAOIIIMMHUCS
yueOHbIC TUCKYCCHUU, BUKTOPUHBI,
HACTOJILHBIC UTPHI;

OpraHU30BBIBATH IIEPCTBO
SPYIUPOBAHHBIX 00 yUAIOIIIMXCS HAJI
UX HEYCIICBAIOIIMMH
OJTHOKJIAaCCHHKAMH, JIAI0IIce
00y4JaromuMCcs COIUATbHO3HAYNMBIN
OTIBIT COTPYAHHYECTBA U B3aUMHOM
TTOMOIIIH;

dhopMHUpPOBATH Y OOYUAFOIITXCSI
KYJIBTYpPY 30pPOBOTO U 0€3011acHOTO
o0pas3a )XH3HU;

CO3/1aBaTh JIOBEPUTEIIbHBIN
MICUXOJOTHYECKAN KJIMMATB KJIacce

BO BpEMs ypOKa.
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Hroro no pazneny

13

Pasznen 3. Kuciopoacoaepxamme opranuyecKkue coe{uHeHus

3.1 Cruptel. Denoun 3
AJLIeruael.
Kap6oHoBeie

3.2 7
KHCJIOTHL.
Crnoxubie 3¢upsl

3.3 VraeBoasl 3

[TpuBnexaTh BHUMaHHE 00yUYaIOMIUXCS
K 00CyX/1aeMoli Ha YpOKe
UHPOpPMAIINHY, AKTUBU3ALIUU
M03HABATEJIbHOWN JIEATEIIbHOCTH
00y4Jaromuxcs;
UCIIO0JIb30BaTh BOCITUTATEIIbHBIC
BO3MOXKHOCTH COJICPYKAHHS y4eOHOTO
npeaMeTa uepes noaoop
COOTBETCTBYIOIINX 3a/1a4 JIJIs
pelieHHS,
MIPUMEHSITh Ha yPOKE HHTEPAKTUBHBIE
dbopMbI pabOTHI COOYUYAIOLITUMUCS;
WHUITUUPOBATH ¥ MTOJICPKUBATH
HCCIIeIOBATEIBCKYIO ICITEITLHOCTD
00y4Jaromuxcsl B paMKax peanu3aiun
MU UHAUBUIYaTbHBIX U TPYITIOBBIX
HCCIICIOBATEIILCKUX TIPOCKTOB;
CO3/1aBaTh JIOBEPUTEIIbHBIN
TICUXOJIOTHYECKH KITMMATB KJIacce BO

BpEMS ypoKa
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Hroro mo pazueny 13

Pasznen 4. A3oTcoaeprkaiye opranHudecKkue coeIuHeHus

* Peanu3oBbiBaTh BOCIIUTATEIbHBIC
BO3MOYKHOCTH OOYYaIOIINXCs B
Pa3INYHBIX BUIAX JIEATCILHOCTH;
AMUHBI.
*  OpraHM30BBIBATH B paMKaX ypoKa
4.1 AMUHOKHUCIIOTHI. 3
noonipeHne y4eOHo/connanpHON
benku
YCIICIIHOCTH;
* IPHUMEHSATh HAa YPOKE MHTEPAKTHBHBIC
(dhopmbl pabOTHI COOYUYAIOIIUMHUCS
Hroro no pasneny 3

Paszgea S. BbicokoMoJIeKyJIsIpHbIE COeIUHEHUSA

*  MuunuupoBaTh 00ydaronmxcs K
00CYX/IEHUIO, BBICKA3bIBAHUIO CBOETO
MHEHUS, BBIpaOOTKE CBOETO
OTHOUIEHUS MO MOBOAY MOJIy4aeMOW Ha

IInacTmaccel.

5.1 2 YPOKE COLIMaJIbHO 3HAUUMOU

Kayuyku. Bonokna
uHpOpMaInH;

*  (opmupoBaTh y o0yyaromuxcs
KYJIbTYpPY 30pPOBOTr0 U 0€3011aCHOTO

o0pa3a KH3HH.

Hroro 1o pasnery 2
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OBUIEE KOJIMYECTBO

YACOB I10 34 2

I[TPOI'PAMME

11 KITIACC

KoanuecTBo yacon JesiTeJIbHOCTH YUUTEJISI C YUETOM DJIeKTPOHHbIE

HaumeHoBaHue

Ne pabo4eii MporpaMMbl BOCIIUTAHUSA (undposBbie)
pa3aesioB 1 TeM

n/n Bcero KP IpP o0pa3oBarte/ibHbIE
NPOrpamMMbl

pecypcsbl

Pa3znen 1. Teoperuueckue 0CHOBBI XUMHH

CtpoeHue aTOMOB.
[Tepuoanueckuit

3aKOH U

[Iepnonnueckas

1.1 3
cucTema

XUMHUYECKUX

anemeHToB /[. U.

Menneneena

[TpuBnexaTh BHUMaHUE 00YUJAIOIIUXCS K
o0cyxmaemMoii Ha ypoke nHpOopMaIu,
aKTUBH3AIIMH MTO3HABATEIHHON
NesITeIbHOCTH 00yUaroInuXcs;
MIPUMEHSITh Ha YPOKE HHTCPAKTUBHBIC
(hopmbl pabOTHI COOYUYAIOIIIUMHUCS:
JMCKYCCHH, KOTOpPbIE AAI0T
00y4aromuMcsi BO3MOKHOCTb
MIPUOOPECTH OIBIT BEJICHUS

KOHCTPYKTHMBHOI'O JINAaJIOra;

28




1.2

Crpoenue BeniecTsa.
MHuoroo6pasue

BEILIECTB

peann30BbIBATh BOCIIUTATEIILHBIC
BO3MOXXHOCTH B Pa3IMYHbIX BHAAX
JESITeIbBHOCTH 00Y4aroIIuXCs CO
CJIOBECHOM (3HAaKOBOI) OCHOBOM:
caMmocCTosiTeNbHas paboTa ¢ y4eOHUKOM,
paboTa ¢ Hay4HO-TIOMYJIIPHOM
JIuTepaTypou

[IpuBnexkarh BHUMaHHE 00YYaIOIIUXCS K
o0cyk1aeMoi Ha ypoke HH(POpMAaIH,
aKTHUBU3AIMH TO3HABATEIbHOM
NESATEILHOCTH 00yUYarOIINXCS;
WHUIMUPOBATH O0yYaronuxcs K
00CYXIEHUI0, BHICKA3bIBAHHIO CBOETO
MHEHHMsI, BBIpaOOTKE CBOETO OTHOLICHMS
10 TTOBOJTY MOJIy4a€MOM Ha YPOKeE
COLIMAJIbHO 3HAYUMON HH(OpPMALINH;
pa3BUBaTh Y 00y4arOIUXCs
MI03HABATEIbHYIO AKTUBHOCTb,
CaMOCTOSITENTbHOCTh, UHUITHATUBY,
TBOPYECKHE CIIOCOOHOCTH;
MOJICIMPOBATh HA YPOKE CUTYallUU JJIs

BbIOOpA MOCTYNKA 00y4atoUMCs
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(TexcThl, MHQOrpaduKa, BUACOH Ip.)

[IpuBnekaTs BHUMaHKE
00y4aromuxcs K HEHHOCTHOMY
aCIEKTy M3Y4aeMbIX Ha YPOKE

SIBJICHUM, TIOHSITUH, TPUEMOB;

13 XuMuueckue 6 OpPraHU30BBIBATH B PAMKaX ypoKa
' peakuuu MOOIIpeHHe yueOHOM/CoMaabHON
YCIICIIHOCTH;
(dbopMUpOBaTh Y 00YJAIOIINXCS
KYJIBTYpY 3I0POBOTO HOE3011aCHOTO
oOpas3a >Ku3HU
Htoro no paznemny 13

Pasnen 2. Heoprannueckasi xumusi

2.1 MeTtamisl 6

[IpuBnexaTb BHUMaHHME OO0YYarOLIUXCS
K 00cyxaeMoi Haypoke nHpopmaiuu,
AKTHUBHU3allun Mo3HaBaTEeIbHON
NesITebHOCTH 00yUaroInuXcs;

OpraHU30BBIBAThH paboty
o0y4aromuxcsi ¢ COIMaNbHO 3HAYUMOM
nHpopmanuent Mo MoBOAY MOTydyaeMon
Ha YpOKE€ COLMAIbHO  3HAUYUMOMU

uH(pOopMaIU — 00CyX/1aTh,
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BBICKAa3bIBAaTh MHCHUC,

NPOCKTUPOBATh  CUTyallud  H
COOBITHS, Pa3BUBAOIIKNE KYJIbTYPY
Hepe)KI/IBaHI/H\/JI u IIEHHOCTHBIC
OpHUEHTAINK PeOCHKA;

OIUPAThCS HA J>KU3HCHHBIA OIBIT
00yJarOIIHXCSI c y4eTOM
BOCIIUTAaTCIIbHBIX 0a30BBIX

HaluoHaJIbHBIX 1IeHHocTel (BHLI)

2.2

Hewmerasisl

[IpuBnexkarb BHUMaHUE O0yUYaIOLIUXCS K
o0cyx/aeMoi Ha ypoke HH(popMaIum,
AKTUBU3AIMH TTO3HABATEIbHOM
JEATENILHOCTH 00YYaIOIINXCS;
MPUMEHSTh Ha YPOKE HHTEPAKTHBHBIC
(hopmbl pabOTHI COOYUYAIOIIIUMHUCS:
JIMCKYCCUH, KOTOPBIC TAFOT
o0y4aronuMcsi BO3MOKHOCTb
NPUOOPECTH OIBIT BEACHUS
KOHCTPYKTUBHOT'O JUAjOra;
PEAIN30BbIBATH BOCIINTATCIIbHBIC
BO3MOKHOCTH B Pa3JIMYHbBIX BUIAAX

ACATCIIBHOCTHU O6y‘-IaIOH.II/IXCSI (¢]0)

31




Cas3p
HEOPraHU4ecKux 1
2.3 2
OpraHUYEecKuX
BEIIECTB
Hroro no pazneny 17

CJIOBECHOM (3HAKOBOI1) OCHOBOI:
camocCTosITeNIbHasl paboTa ¢ y4eOHUKOM,
paboTa ¢ Hay4HO-TIOMYJIIPHOM
JINTEPATYPOL;

peaM30BBIBATH BOCIIUTATEIHHBIC
BO3MO>XHOCTH B pPa3IMYHbIX BHJIAX
NEeSTeIbHOCTH, 00YJaIOIUXCs CO

CJIOBECHOM (3HAKOBOI) OCHOBOM

[TpuMeHsTh Ha YPOKE HHTEPAKTUBHBIC
(hopMBI pabOTBI COOYUAIOIITIMHUCS:
rpymmoBas pabota wim paboTa B mapax,
KOTOPBIE y4aT 00y4aroIuXCs
KOMaHTHOW paboTe U B3aUMOJIEHCTBUIO
C IPYTUMH 00y4arOITIMUCS;
MPUBJIEKATh BHUMaHHE 00yUJarOMIUXCsI K
o0cyxmaemMoii Ha ypoke nHpOopMaIu,
AKTHUBU3AIMH TTO3HABATEILHOM

ACATCIIBHOCTHU 06y‘IaIOH_[I/IXC$[

Pa3zpen 3. Xumus 1 ;Ku3HbL

3.1 XUMHUSA U KU3HD 4

Hcnonp30BaTh BOCIUTATEIbHEIE

BO3MOXHOCTH COACPKAHU yqe6H0ro
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npeaMeTa uepes moaoop
COOTBETCTBYIOLIMX TEKCTOB ISl YTCHUS,
3a1a4 JJIs peleHus;

UHHUIUMPOBATH 00yJIatOLIHXCS K
00CYX/IEHUIO, BBICKA3bIBAHUIO CBOETO
MHEHUS, BRIPaOOTKE CBOETO OTHOILICHHS
TI0 TIOBOJY ITOJTy4aeMoi Ha ypoKe
COLIMAIBHO 3HAYMMOU HH(OpMAIHH;
NPUMEHSTh Ha YPOKE HHTEPAKTHBHBIC

dbopMbI paboTHI COOYUAOIIIMMHUCS

Wroro no pazneny 4
OBLIEE KOJIMYECTBO 2
YACOB I10 I[TPOI'PAMME
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