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MNOACHUTEJIBHAS 3AIINCKA

[TporpamMmMa 1o XMMHH Ha YPOBHE CPEIHETO 0011ero 0Opa3oBaHus pa3padoTaHa Ha OCHOBE
®enepanbHoro 3akoHa ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit dexepannny,
TpeOOBaHUI K pe3yibTaTaM OCBOCHHUS (eaepalibHOM 00pa3oBaTeNbHON MPOrpaMMBbl CPEIHETO
obmero o6pazoBanus (POIl COO), mpencraBieHHbIX B DenepaibHOM TOCYIapPCTBEHHOM
oOpazoBarenbHoM ctanaapre COO, ¢ yuérom Konuenuuu npenonaBanus y4eOHOTO IpeamMera
«Xumuss» B oOpa3oBaTelbHBIX OpraHm3anusx Poccuiickoit denepanuu, peaTn3yrOIINX
OCHOBHBbIE 00pa3oBaTeibHbIE MPOrPaMMbI, U OCHOBHBIX MONOXEeHUH «CTpaTeruu pa3BUTHUS
Bocriutanuss B Poccuiickoit ®enepanuu Ha mnepuon g0 2025 roma» (Pacmopsikenue
[TpaButenscTBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOIXOZOB K pa3pabOoTKe MpOrpaMMbl 10 XUMHH, K OIPENEICHUIO OO0IIei
CTpaTeruy OOyYeHUs, BOCIIUTAHUS U PA3BUTUS 00YJAIOIIUXCA CPEACTBAMU Y4eOHOTO TpeaMeTa
«Xumust» s 10-11 xmaccoB Ha 6a30BOM YPOBHE COCTaBWJIM KOHIENTYalbHbIC MOJOXKEHUS
OI'OC COO o B3auMOOOYCIOBICHHOCTH LeJeH, COIep)KaHMsl, PE3y/lbTaTOB OOydYeHHs MU
TpeOOBaHUH K YPOBHIO IIOATOTOBKHU BBITYCKHUKOB.

Xummuueckoe o0pa3oBaHHE, TMOJy4aeMO€ BBITYCKHHKaMH  00Imeo0pa3oBaTeIbHON
OpraHu3aliM, SBISETCd HEOThEMJIEMOM YacThl0 MX 00pa3oBaHHOCTH. OHO  CIIY)XUT
3aBEpIIAIOIIUM JTAllOM pealu3alil Ha COOTBETCTBYIOUIEM €My 0a30BOM YPOBHE KIFOUEBBIX
LIEHHOCTEH, MPUCYIIUX LEJIOCTHOM CHUCTEME XHMUYECKOro o00pa3oBaHUsA. OTHU ILIEHHOCTH
KacaroTcsl TIO3HAHUS 3aKOHOB IMPHPOJIBI, (POPMUPOBAHHUS MHUPOBO33PEHHS M OOLIEH KyJIbTYpPHI
YeJOBEKa, a TaKKe HSKOJOrMYecKM OOOCHOBAaHHOIO OTHOIIEHUS K CBOEMY 3[0POBBIO U
npupoaHoit cpene. Peanusyercs xuMuyeckoe oopazoBaHue 00YJarOIUXCs HA YPOBHE CPEIHEro
ob1rero obpa3oBaHusl CpeACTBAMH Y4€OHOTrO TpeaMera «XuMUs», COAEPKaHHEe U TOCTPOCHUE
KOTOPOTO ONpEIeNeHBl B MpOrpaMMme IO XHMHH C Y4ETOM CHenu(puKH HAyKd XHMHUH, e€
3HAYeHUs B MO3HAHUM NMPHUPOJIBI U B MaTepUAIbHON KHU3HHU OOILECTBA, a TAKXKe C Y4ETOM O0IIUX
Hesell ¥ MPUHIMIIOB, XapaKTePU3YIOLUIMX COBPEMEHHOE COCTOSIHUE CHCTEMBI CPETHEr0 OO0ILIero
oOpa3zoBanus B Poccuiickoit denepanuu.

XUMHS KaK JIEMEHT CHCTEMBI €CTECTBEHHBIX HayK UTPaeT 0coOyI0 pojb B COBPEMEHHOMN
[UBWIN3ALUHU, B CO3JJaHUU HOBOW 0a3bl MaTepualbHOW KyabTypbl. OHa BHOCHUT CBOIl BKJIaja B
(bopMHpOBaHUE PAlIMOHAILHOIO HAYYHOTO MBIIUIEHHS, B CO3JaHHE LI€JIOCTHOTO MPEICTaBIeHUs
00 OKpYyKaroIllleM MHUpPE KaK O €IMHCTBE MPUPOIbI U YEIOBEKa, KOTOpoe GOpMUPYETCS B XUMUU
Ha OCHOBE MOHHMMAaHUS BEUIECTBEHHOI'O COCTaBa OKPYKAIOLIETO MHUPA, OCO3HAHHUS B3aUMOCBSI3U
MEX/y CTPOCHUEM BEILIECTB, UX CBOMCTBAMH U BO3MOXHBIMH 00JaCTAMU NPUMEHEHUS.

TecHo B3auMOJEHCTBYS C JPYTUMH €CTECTBEHHBIMM HAayKaMH, XUMHS CTaja
HEOTHEMJIEMOI YacThI0 MHPOBOH KYJIBTYpbhl, HEOOXOAUMBIM YCIOBHEM YCIIEIIHOTO TpyJa H
KU3HU KaK7oro ujeHa obmectBa. CoBpeMeHHass XMMHsI Kak HayKa cOo3uJaTelibHas, Kak Hayka
BBICOKMX TEXHOJOTMH HampaBjeHa Ha pelleHue ITTOOANbHBIX MPOOJIeM YCTOMYMBOTO pa3BUTHUS
YeJ0BEYECTBA — CHIPbEBOM, HJHEPreTUUEcKOi, MHUIIEBOM, 3KOJIOIMYecKOM Oe30MacHOCTH H
OXpaHbl 3/J0POBbSI.

B coorBercTBMM ¢ OOIMMHU IEISIMH W TPUHIUIIAMH CpeIHero oOmero oOpa3oBaHHs
conepxanue npeamera «Xumus» (10—11 kiaccsl, 6a30BbIi ypOBEHb U3Y4EHUS) OPHEHTUPOBAHO
MPEUMYIIECTBEHHO Ha OOIMIEKYJIBTYPHYIO MOATOTOBKY OOYYaromIMXcs, HEOOXOIUMYIO UM JIJIst
BBIPAa0OTKM MHUPOBO33PEHUYECKUX OPUEHTHPOB, YCIEHIHOIO BKIIOYEHHUS B JKHU3Hb COLIMYMA,
MPOJOHKEHUSI 00pa30BaHUs B PA3IMYHBIX 00JIACTSIX, HE CBA3AHHBIX HEMOCPEICTBEHHO C XUMHEH.

CocraBisiomuMu  npeaMera «XUMUs» SBISIOTCS 0a30Bble Kypchl — «OpraHuueckas
XUMU» 1 «OO011asi 1 HeOPraHMYECcKasi XMMHUsI», OCHOBHBIM KOMIIOHEHTOM COJIEPKAaHUSI KOTOPBIX



SBJISIIOTCSI OCHOBBI 0a30BOM HAyKH: CUCTEMa 3HAHUH 10 HEOPraHMYECKOW XMMHUU (C BKJIIOUCHHEM
3HaHUHU U3 0o0mIel XUMHM) U OpraHndeckoil xumuu. @opMupoBaHUe NaHHOW CUCTEMbI 3HAHUN
Opyd HM3Y4YCHUHU TMpenMeTa O0ecIeYrBAaeT BO3MOXKHOCTh PACCMOTPEHHUS BCETO MHOT000pasus
BEILIECTB Ha OCHOBE OOLIMX MOHATHH, 3aKOHOB U TEOPUIl XUMUH.

CrpykTypa conepxaHus KypcoB — «Opranuueckast Xumusa» U «O01mas 1 HeopraHuueckas
XUMHSA» chOopMUpOBaHa B MPOrpaMMe 10 XMMHH HA OCHOBE CHCTEMHOTO IMOJAXOJa K M3YUYCHHIO
yuyeOHOTro MaTepuasia M OOyCJIOBJICHAa HCTOPUYECKH OOOCHOBAHHBIM pa3BUTHEM 3HAHUN Ha
ONpEACIEHHBIX TEOPETUYECKUX YPOBHAX. Tak, B Kypce OpPraHMYECKOM XHMHH BEILLECTBA
paccMaTpUBAIOTC HA YPOBHE KJIACCUYECKOM TEOPHM CTPOEHUS OPraHMYECKUX COCAMHECHMH, a
TaK)K€ Ha YPOBHE CTEPEOXHMUYECKUX M DJIEKTPOHHBIX NPEJICTaBICHUA O CTPOCHUM BEIIECTB.
Ceenenus 00 m3ydaeMbIX B Kypce BELIECTBaX AAIOTCA B PAa3BUTUU — OT YIJIEBOAOPOJIOB 0
CJIO)KHBIX OMOJIOTMUECKH aKTHUBHBIX COEIMHEHMH. B Kypce opraHmueckoil XMMHUHU IMOJIy4aroT
pasBuUTHE CPOPMHUPOBAHHBIE HAa YPOBHE OCHOBHOI'O 00IIero oOpa3oBaHUs IE€pPBOHAYAIbHbIE
IPEJICTABICHUS] O XUMUYECKON CBSI3U, KIACCU(PUKAIIMOHHBIX IPU3HAKAX BELIECTB, 3aBUCUMOCTH
CBOMCTB BEILIECTB OT UX CTPOEHUS, O XUMUYECKON PEAKLIUH.

[Ton HOBBIM yIJIOM 3peHus B mpeaMeTre «XuMus» 0a30BOro YpPOBHS paccMaTpUBAeTCs
U3y4eHHbII Ha YpPOBHE OCHOBHOrO OOIIEro o0pa3oBaHHs TEOPETHUYECKUM Marepuan u
(dakTosornuecKrue CBEACHMS O BELIECTBAX U XMMHUYECKOM peakuuu. Tak, B 4acTHOCTH, B Kypce
«O0mas 1 HeopraHm4yecKasi XUMHUs» O00yUYarOIIUMCS MPEIOCTABIACTCS BO3MOKHOCTh OCO3HATh
3HAYEHUE MEPUOJUUYECKOr0 3aKOHA C OOLIETEOPEeTHMUECKUX U METOA0JIOTMYECKUX IO3UIHH,
riy0Xke TMOHATh HCTOpPUYECKOe H3MEHeHHe (YHKIMHM 3TOro 3akoHa — OT oOoOImaromiei 1o
OOBSACHSIONIEN U TPOTHO3ZUPYIOLIEH.

Enunas cucrema 3HaHUN O BOKHEHMIIMX BEILIECTBAX, UX COCTaBE, CTPOCHHH, CBOMCTBAX M
IIPUMEHEHNN, a TAK)KE O XMMUUYECKUX PEAKIMX, UX CYITHOCTH U 3aKOHOMEPHOCTSIX MPOTEKaHUS
jpononHserca B Kypcax 10 m 11 kimaccoB dneMEHTaMM  COJEp)KaHUS, MMEIOIUMU
KYJIbTYPOJIOTMUECKU M TPUKIAJAHOM XapakTep. OTH 3HAHUS CHOCOOCTBYIOT IOHUMAaHHIO
B3aMMOCBSA3M XMMHUHU C JIpYTUMH HayKaMH, pacKpblBaloT €€ poib B I[O3HABaTEIbHOW U
NPAaKTUYECKON JEATEIIbHOCTH YEIOBEKa, CIIOCOOCTBYIOT BOCHHUTAHUIO YBAXKEHHsI K IPOLECCY
TBOpYECTBA B 00JJACTU TEOPUHU U MPAKTUYECKUX MPUIOKEHUH XMMHUHU, IOMOTAIOT BBITYCKHHUKY
OpPUEHTUPOBATHCS B OOIIECTBEHHO M JINYHOCTHO 3HAYMMBIX IPOOJieMaX, CBSI3aHHBIX C XHUMHEH,
KPUTHYECKH OCMBICIIMBATh UHPOPMAIMIO U MPUMEHATH €€ ISl MOMOJMHEHUs 3HAHUM, peleHus
MHTEJJIEKTYaJIbHBIX M 3KCIIEPUMEHTAJIBHBIX MCCIIENOBATENbCKUX 3a7ad. B 1emnom conepxaHue
yuebHoro npeamera «XUMHs» JaHHOTO YPOBHS M3y4YeHUs OPHEHTHPOBAHO HAa ()OPMHUPOBAHUE Y
00y4aromuxcsi MUPOBO33PEHUYECKON OCHOBBI JJIsi MOHUMaHUS QHIOCODCKUX UAEH, TaKUX Kak:
MaTepuaibHOE €AMHCTBO HEOPTAaHUYECKOTO U OPTraHMYECKOTO MHpa, 00YCIOBIEHHOCTh CBOMCTB
BELIECTB UX COCTABOM U CTPOEHHUEM, I03HABAEMOCTb IPUPOJHBIX SIBJICHUM IMyTEM 3KCIIEPUMEHTA
U pELICHHs NPOTUBOPEUUH MKy HOBBIMH (akTaMH M TEOPETHUECKUMH MpPEINOChUIKaMH,
OCO3HAaHHE POJIM XUMHUHU B PEUICHUH IKOJIOTUYECKUX MpoOiieM, a Takke MpodieM cOepexeHHs
HHEPreTHUECKUX PECYPCOB, ChIPbs, CO3AaHMSI HOBBIX TEXHOJIOTUI U MaTepUaIOB.

B mnnane pemieHuss 3amay  BOCHUTAHUSA, Pa3sBUTHS M COLMAIU3AIMH  O0YYarOIIUXCs
IPUHATHIE MPOrpaMMON IO XUMHHM IOAXOABI K OINPEAEICHUIO0 COJAEP)KAaHUS M IMOCTPOEHUS
npeaMera IpeaycMaTpuBaoT (pOpMUPOBAHME YHMBEPCAIbHBIX Y4YEOHBIX NEMCTBUM, MMEIOLIMX
0a30Bo€ 3HaUEHHE JUIsl pa3IMUHBIX BHJIOB JAEATEILHOCTU: PELICHUs NPOo0OJIeM, TOMCKa, aHAJIN3a U
0o0paboTku uH(pOpMAIMK, HEOOXOOUMBIX JJsI MPUOOPETEHUS ONbITa NPAKTUYECKOH U
HCCIIEI0BATENIBCKOM 1€ATEIbHOCTH, 3aHUMAIOIIEH BaKHOE MECTO B IO3HAHUU XUMHHU.



B nmpakTtuke npenosaBaHusi XMMHM Kak Ha ypOBHE OCHOBHOTO 00IIIero 00pa3oBaHus, Tak U
Ha ypOBHE cpemHero oomiero oOpa3oBaHMs, TPU  ONPEACICHUU  COJAEp)KATeIbHOU
XapaKTePUCTUKU LeJeHd H3y4YeHHs] MpeaMeTa HalpaBiICHUEM TMEPBOCTEIICHHOW 3HAYUMOCTHU
TPaAWLMOHHO TMpHu3HAETCS (OPMUPOBAHHWE OCHOB XHUMHUYECKOW Haykd Kak o0mnactu
COBPEMEHHOT0 E€CTECTBO3HAHHUSA, MPAKTUYECKOW [EeATEJIbHOCTH 4YeJOBeKa M KaK OJHOro U3
KOMIIOHEHTOB MHpPOBOH KyJbTyphl. C METOIMYECKOM TOYKM 3pEHUs TaKOW MOAXOA K
ONPEJICTICHUIO LIeJICH U3YUEHUS ITPEIMETA SIBJISICTCS BIIOJIHE OIPABIAHHBIM.

CornacHo NaHHOM TOYKE 3pEHUs TJIABHBIMH IEJIAMHU M3y4YeHHUS IpeaMmeTra «XHUMHUA» Ha
6a3zoBoM ypoBHe (10 —11 ki1.) sBASIOTCS:

e (QopmHupoBaHHE CHCTEMbl XUMHUYECKMX 3HAHWH KaK BaKHEHIIECH COCTaBISIONICH
€CTECTBEHHO-HAYYHOM KapTHUHBI MHUPA, B OCHOBE KOTOPOH JieKaT KIIOUEBHIEC MOHSTHS,
dbyHIaMeHTallbHbIE 3aKOHBI M TEOPUM XWMHUHU, OCBOEHHE S3bIKa HAyKH, YCBOCHUE U
MOHMMAaHHUE CYIIHOCTH JOCTYIHBIX O0OOOIIEHHII MHPOBO33PEHUYECKOTO Xapakrepa,
03HAKOMJICHHUE C UCTOPHUEH UX PA3BUTHSI U CTAHOBJICHUS,

e (GopMHpPOBAHME U PA3BUTHE MPEACTABICHUI O HAYYHBIX METOAAaX MO3HAHUS BEIIECTB U
XUMHYECKHX peaklnid, HeOOXOIUMBIX JJIsl MPHUOOPETEeHUsT YMEHUI OpUEHTHUPOBATHCS B
MUpE BEIIECTB U XMMHYECKHX SBICHUI, HIMEIOIIHUX MECTO B MIPUPOE, B MPAKTUUYECKON U
IMOBCEAHEBHOM KU3HU;

e pa3BUTHEC YMCHHA M CIOCOOOB JEATCIILHOCTH, CBS3aHHBIX C HAONIOJCHUEM U
OOBSCHEHHEM XHMHUYECKOTO JKCIEPUMEHTa, COONIOJACHHEM TMpaBuil 0e30MacHOro
oOpallieHus ¢ BEIIeCTBAMH.

Hapsiny ¢ atum, comepkarenbHasi XapaKTepUCTHKa TeJIed U 3a71a4 U3y4eHHs TIpeIMeTa B
mporpamMme 1Mo XUMHH YTOYHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUH C HOBBIMHU ITPHUOPUTETAMU
B cHucTeMe cpeaHero oOmiero ooOpaszoBanus. CeroiHs B MPENOJaBaHUU XUMHHU B OOJbIIEH
CTEMEeHH OTAAETCS TNPEANOYTEeHHE TMPAKTUYECKOW KOMIIOHEHTE COJIep>KaHusi OOydeHwus,
OpPUEHTHPOBAHHOMW Ha TOATOTOBKY BBIMYCKHHKa 0O0IIe00pa3oBaTeIbHON  OpraHU3allvu,
BIIAJICIONIET0 HE HAOOpPOM 3HAHUH, a (PYHKIIMOHAILHOW T'PaMOTHOCTBIO, TO €CTh CIOCO0aMU U
YMEHUSMHA aKTUBHOTO TIOJYYEHUsI 3HAHWM M NMPUMEHEHUSI UX B PEaTbHOM JKU3HU ISl PEIICHUS
MPAKTUYECKUX 3a7au.

B cBi3u Cc 3TMM 1Opu HM3yYEHHUHM MpeaMera «XUMHUS» JOMHUHHUPYIOIIEEe 3HAueHHUE
PUOOPETAIOT TaKue 1eJU U 331a4H, KakK:

aganTanus OOydJalromuXCcs K  YCJIOBHSM  JHHAMHYHO  Pa3BUBAIOIIETOCS  MUDA,
dbopMUpOBaHHE WHTEIVIEKTYalbHO pPAa3BUTOM JIMYHOCTH, TOTOBOH K caM0o0Opa3oBaHMUIO,
COTPYAHUYECTBY, CaMOCTOSITEIbHOMY TMPUHATUIO TPAMOTHBIX pEUIEHUH B KOHKPETHBIX
KU3HCHHBIX CUTYaIIUsIX, CBI3aHHBIX C BEIIECTBAMH M MX TPUMEHEHHEM;

dbopMupoBaHHEe Yy O0OYyYarOIIMXCS KIIOUYEBBIX HAaBBIKOB (KJIIOUEBBIX KOMIETEHIUI),
UMEIOIINX YHUBEPCAIbHOE 3HAUYCHUE JIJISl PA3NIUYHBIX BUJIOB JIEATEIBHOCTH: PEIICHUS TIPOOIieM,
MoWcKa, aHalW3a W 00paboTku WHGPOpPMAIMHU, HEOOXOAUMBIX Ui TPUOOpPETEHHS OIbITa
JeATETLHOCTH, KOTOpas 3aHMMaeT BaXXHOE MECTO B MO3HAHWU XMMHH, a TaKXKe JJII OIEHKH C
MO3UIIMHA IKOJIOTHYECKON 0€30MaCHOCTH XapaKTepa BIUSHUS BEIIECTB U XUMHYECKUX TIPOIIECCOB
Ha OpraHU3M YEeJIOBEKA U MPUPOJIHYIO CPELY;

pa3BUTHE MO3HABATEIILHBIX UHTEPECOB, MHTEIUICKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH
00ydJaronuxcsi: CIOCOOHOCTH CaMOCTOATENILHO TPHOOpPETaTh HOBBIC 3HAHUSA 10 XUMHHU B
COOTBETCTBUU C KU3HEHHBIMH MOTPEOHOCTSIMU, UCIIOJIB30BaTh COBPEMEHHbBIE MH(OPMALIMOHHBIE
TEXHOJIOTHH JIJIsl IOMCKA M aHan3a y4eOHOU U HAyYHO-TOMYIIpHOU WH(DOPMALIUKA XUMHUYECKOTO
COZIepKaHUS;



dbopMupoBaHUE U pa3BUTHE Y O0YYAIOUIUXCS ACCOIUATUBHOIO U JIOTHYECKOTO MBIIIICHHUS,
HAOJIO/IATEIBHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOPbIE OCOOCHHO HEOOXOJWMBI, B
YaCTHOCTH, MIPH IJIAHUPOBAHUU H ITPOBEICHUU XUMUYIECKOTO IKCIICPUMEHTA;

BOCIIUTaHHE Y OOydaromuxcs yOeKIEHHOCTM B TYMaHHUCTHMUYECKON HaNpaBlIEHHOCTU
XUMHUHM, €€ BaXHOW polM B  pelleHud  Tho0ajbHBIX  MpoOJeM  palloHaIbHOTrO
MPUPOJONOIB30BAHMS, MOMOJHEHUS JYHEPreTUYECKUX PECYpCOB U COXPAHEHUs MPUPOJIHOTO
paBHOBECHS, OCO3HAHUS HEOOXOIUMOCTH OEpEeKHOTO OTHONICHUS K MPUPOJE U CBOEMY
3JI0POBBIO, A TaKXe MPUOOPETEHUSI OIBbITa UCIOJIb30BAHUS MOJIYUEHHBIX 3HAHUN NJISl PUHATHUS
FPaMOTHBIX PEHICHUN B CUTYalUAX, CBI3aHHBIX C XUMHUYECKHUMH SIBJIICHUSMHU.

B yuebnoM mnane cpemHero obmiero odpa3zoBaHus mpeaMeT «XuMmus» 0a30BOTO YpOBHS
BXOJIUT B COCTaB MPeIMETHON 001acTn «EcTeCTBEeHHO-HAYYHBIE PEAMETHI.

OO61iee yuCiio 4acoB, OTBEAEHHBIX ISl MU3YYEHUS XUMUU, Ha 0a30BOM YpOBHE CpEIHEro
obmero obpazoBaHusi, cocrapisier 68 yacoB: B 10 kmacce — 34 yvaca (1 ywac B Hepemwo), B 11
Kkimacce — 34 gaca (1 gac B Heenio).



COJAEP)KAHUE OBYYEHUA
10 KUIACC
OPI'AHUYECKASA XUMUA

TeopeTuvyeckue OCHOBbI OPraHUYECKON XUMUM

[Ipeamer opraHn4eckoil XMMHUU: €€ BOSHUKHOBEHUE, PA3BUTHE U 3HAYEHUE B IOJYYCHHUU
HOBBIX BEIIECTB U MaTepuaoB. Teopus cTpoeHus: opraHnueckux coequHennii A. M. byrneposa,
e€ ocHOBHbIE TONOKEHUA. CTpyKTypHble (DOpPMYIBl OpPraHMYECKHUX BEUIeCTB. | omousorus,
n3oMepusa. XUMHYECKas CBSA3b B OPraHUYECKUX COCIMHEHUSIX — OJIMHAPHBIE U KPaTHBIE CBSI3U.

[IpencraBnenne o  kiaccupuKalud  OpraHMYecKHX  BemecTB.  HomeHkiatypa
OpraHMYECKUX COEJMHEHUN (cucreMarudeckas) M TpPUBHAJIbHBIE HA3BAaHUS BAKHEHIIMX
IpeJICTaBUTENIEN KJIACCOB OPraHUYECKHUX BELIECTB.

OKCIIEpUMEHTAIbHbIE METO/bl U3YUYECHHS BEIIECTB U UX MPEBPALICHUN: O3HAKOMIICHUE C
o0Opa3laMu OpraHMYecKUX BEIIECTB M MaTepuajaMH Ha UX OCHOBE, MOJCIUPOBAHHE MOJICKYI
OpraHMYECKHUX BEILECTB, HaONIOJCHHE M ONHCAHME JEMOHCTPALMOHHBIX OIBITOB IO
IIPEBPALIEHUIO OPTaHUYECKUX BELECTB MPU HAarpeBaHuU (IJIaBieHUEe, OOyIIIMBaHUE U TOPEHHUE).

YriieBogopoanbl

AJKaHBl: COCTaB M CTPOEHHE, TOMOJOTMYECKHH pAn. MeraH M 3TaH — mnpocTeiline
IPEJICTaBUTENIN aJKaHOB: (U3NYECKUE W XMMHMUYECKHE CBOICTBa (peakuUuy 3aMeleHUs U
TOpEeHUs ), HaX0XACHNUE B IPUPOJIE, TOJIYUEHHE U TPUMEHEHHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKUH psAll. DTWIEH U MPONWIEH — NpOCTEeHIIne
NpPEJCTaBUTENIN aJKEHOB: (U3NYECKHEe M XHMHYECKUE CBOMCTBa (peakiuu TUAPUPOBAHMS,
raJloreHUpPOBaHUs, TUAPATALIUHU, OKUCIICHHS U IOJIMMEpH3allun ), OJTydYeHHEe U IPUMEHEHHE.

Ankanuensl: OyramueH-1,3 u metmwinOyraauen-1,3: cTpoeHHe, BaKHEHUIINE XUMHUYECKUE
cBoiicTBa (peakius noaumepusanuu). [loaydeHre CHHTETHUECKOTrO KayuyKa U pe3HHBI.

AJNKUHBI: COCTaB M OCOOEHHOCTH CTPOEHUS, TOMOJIOTUYECKMH psia. AlETuieH —
OPOCTEUIINNA MpeICTaBUTENb AIKMHOB: COCTaB, CTPOeHUE, (pru3nyYecKre U XUMHUYECKHUEe CBOICTBa
(peakuuy rMAPUPOBAHUS, TAJIOT€HUPOBAHMS, TUAPATALIMK, TOPEHMSI ), IOJy4YE€HUE U IPUMEHEHHE.

Apenbl. benson: coctaB, cTpoeHue, (PU3MYECKHE W XUMHUYECKHE CBOWCTBA (peaKiuu
raJJoreHUPOBAaHUSI W HUTPOBAHUSA), TOJIyde€HHE M TpUMeHeHue. Tomyon: cocmas, cmpoeHue,
Qusuueckue u xumuyeckue ceoucmea (peakyuu 2ai02eHupoOsanus U HUMpo8anus), noayieHue u
npumernenue. TOKCUYHOCTH apeHOB. ['eHeTnueckas CBsI3b MEXIYy YIJVIEBOJOPOJaMH,
MPUHAJISKAIIIME K Pa3INYHBIM KJIaccaM.

[TpupoaHble UCTOYHUKU YTIE€BOIOPOJOB. [IpupoaHblii ra3 U MonyTHbIE HE(PTSHBIE ra3bl.
Hedpts u e€ mnpoucxoxnenue. CrocoObl mnepepaboTku He(TU: TeperoHka, KpEeKUHT
(TepMHuUeCKHid, KaTaTUTUYECKUi), nupoau3. [IpoaykTel nepepadboTku HePTH, UX PUMEHEHHUE B
MIPOMBIIIIIEHHOCTH U B ObITY. KaMeHHBIN yroib ¥ NPOIyKThI €ro NepepadoTKH.

OKCHEpUMEHTAJIHBIE METOJIbI M3YYEHHs BEIIECTB M UX MPEBpAIlEHUI: O3HAKOMIIEHHE C
o0pa3laMu MIacTMacc, KaydyKoB U pe3uHbl, Kojutekuuu «HepTb» u «Yromap», MoienupoBaHue
MOJIEKYJI YIJIEBOJOPOJOB M TaJOr€HONPOU3BOAHBIX, IPOBEIECHUE NPAKTUYECKOW pPabOThI:
MOJIy4EHHUE 3TUIIEHA U U3YYEHHUE €r0 CBOMCTB.

Pacuérnbie 3amaun.




Bbruncnenuss 1mo ypaBHEHMIO XUMMYECKOHW peakuuu (Macchl, 00bEMa, KOJIMYECTBA
MCXOJIHOTO BEIIECTBA HJIM MPOAYKTAa PEAKIHMU IO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO U3 UCXO/HBIX BELIECTB WM IPOAYKTOB PEAKIIUN).

Kuciiopoacoaep:kamye opranuueckue coeAHHeHUs

[IpenenpHble ONHOATOMHBIE CHUPTBL. MeETaHOJN W 3TaHON: CTPOCHHE, (U3NYECKHE U
XUMHUYECKHE CBOWCTBA (pEakUUU C AKTHBHBIMU METaJlJIaMH, TajJOr€HOBOJOPOJIaMH, TOPEHHE),
npuMeHeHrne. BogopoiHele cBsI3u MeXAy MOJIEKYJIaMHu COUpPTOB. [leiicTBie MeTaHOIa U 3TaHOIIA
Ha OpraHu3M YelloBeKa.

MHoroaTomMHble CHHMPTHL. OTUICHIVIMKONb W TJHULEPUH: CTpOeHHe, (U3NYECKHEe U
XUMHUYECKHE CBOMCTBA (B3aMMOIEHCTBUE CO IIEIOYHBIMU METAJIJIaMH, KAUECTBEHHAsl peaKus Ha
MHOrOaTOMHbIE cIUpPTHI). JlelicTBue Ha opraHusMm uenoBeka. lIpuMeHeHue riuuepuHa u
STHJICHTJIUKOJISL.

@deHo: CTpOEHHE MOJEKYJbl, (U3NYECKHEe U XUMHUYECKUE CBOWCTBA. TOKCHMYHOCTh
¢denona. [Ilpumenenue ¢enona.

Anpaeruapl U kemowuwvl. DopManbAeruj, aueTaIbICTU]: CTpPOCHHE, (u3nUeckue u
XMMHUYECKHE CBOMCTBa (pEeaklUuu OKHMCIEHHS U BOCCTAHOBJICHMS, KayeCTBEHHBIE DPEaKLUN),
HOJIy4eHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TIpe/iebHbIE KapOOHOBBIE KHCIOTHL.. MypaBbUHAsE M YKCYCHAsE KUCIIOTHI:
CTpoeHHue, PU3NUECKUEe U XUMHUECKHE CBOICTBA (CBOWCTBA, OOIIHE IS KJIacca KHCIIOT, PEeaKIus
TepudUKalM), MOoIydyeHue M mpuMeHeHue. CreapuHOBas U OJIEMHOBAs KHUCIOTHI Kak
IPEJCTaBUTENIN BBICIIUX KapOOHOBBIX KUCIOT. Mblja Kak COJIM BBICIIUX KapOOHOBBIX KHCIIOT,
HUX MOIOIIEE NEeHCTBHUE.

CrnosxHble 2Qupbl KaK MPOU3BOJHbIE KAPOOHOBBIX KHUCIOT. [ MAPOIN3 CIOXKHBIX 3(PUPOB.
Kupsl. I'maponus xxupos. I[Ipumenenne xupoB. buonornyeckas posib KUpoOB.

VYrneBopl: cocTaB, KJIacCU(PHUKAIMS YIIIEBOAOB (MOHO-, IU- U MoJaucaxapubl). ['moko3a —
IpOCTEHIINKA MOHOCaXapua: OCOOEHHOCTH CTPOEHHSI MOJEKYJbl, (PU3MUECKHEe U XUMUYECKHE
cBoiicTBa (B3aumojeicTBue ¢ ruapokcuaoM Menu(ll), oxucieHume amMMHauyHBIM PACTBOPOM
okcuma cepebpa(l), BoccTaHoBIeHHE, OpOKEHHE TIIOKO3bl), HAXOXJACHHE B TPUPOJIE,
npuMeHeHue, Ouosnoruueckas poib. Porocunrte3. PpykTo3a Kak U30Mep TITFOKO3BI.

Kpaxman u nemnono3a kak npupojHble noaumepbl. CTpoeHue Kpaxmaina U LEeUTI0I03bL.
duznyeckue 1 XUMUYECKHe CBOMCTBA KpaxMaia (THIpPOoJu3, KaYeCTBEHHAs PEaKIusi C HOJOM).

OKCHEpUMEHTAJIHBIE METOABl W3Y4YEHMsI BEIIECTB U MX IPEBpALICHMI: NPOBEACHUE,
HaOJI0IeHHe W ONMCAaHWE JEMOHCTPALMOHHBIX OIBITOB: TOPEHHE CIUPTOB, KaueCTBEHHbBIE
peakuu OJHOATOMHBIX CIHUPTOB (OKUCIeHHe 3TaHoja okcuaom wmenu(ll)), MHOroaToMHBIX
crupToB (B3ammojelicTBue ThulepuHa ¢ ruapokcuaoM menu(ll)), ampaerumoB (okucieHue
aMMHMa4YHbIM pacTBopoM okcuna cepebpa(l) u runpokcugom wmenu(ll), B3aumoneiicTBue
KpaxMajia C HOAOM), MNpPOBEACHUE TPAKTHUYECKOW paldoThl: CBOMCTBA pacTBOpa YKCYCHOU
KHCIIOTBI.

Pacuérnrie 3amaun.

Bbruncnenuss mo ypaBHEHHIO XUMHUYECKOM peakuuu (Macchl, 00BbEMa, KOJIMYECTBa
MCXOJHOTO BEIECTBA HJIM TMPOAYKTAa PEAKIMU IO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO U3 UCXOJHBIX BELIECTB WIN IMPOAYKTOB PEAKLIUN).

A3zoTcoaeprkalie opraHn4ecKue COeIMHEHMs.

AMHUHOKHCIOTBI Kak aMm(OTepHble OpraHuyeckue coenuHeHus. Dusnveckue U
XMMHUYECKHE CBOWCTBA AaMHHOKUCIOT (Ha npuMmepe ruuuHa). buonornyeckoe 3HaueHHe
aMHHOKuUCIOT. [lentuapt.



benku kak mpupoHBIE BBICOKOMOJEKYJSIpHbIE coeauHeHus. IlepBuyHas, BTOpHuYHas U
TPETUYHAsl CTPYKTypa OenkoB. XHMMHUYECKHE CBOHCTBA OEJIKOB: THUAPONU3, JCHATypalus,
KauECTBEHHbIE PEAaKIIMK Ha OEIIKH.

OKcliepUMEHTalIbHbIE METOJbl M3YYEHHUsS BELIECTB M MX IpeBpallleHuil: HaOJroAeHue U
ONKCaHHE JEMOHCTPALIMOHHBIX OIBITOB: JEHATypalus OEIKOB IpH HarpeBaHUM, I[BETHBIE
peakiuu OEIKOB.

BbicokomoiieKkyIsipHbIE COeUHEHHUS

OCHOBHBIE TOHATHS XUMHM BBICOKOMOJIEKYJISIPHBIX COEIMHEHMH: MOHOMEp, IOJIUMED,
CTPYKTYPHOE 3BEHO, CTEIEHb IOJIMMEpPU3ALUU, CpelHsAs MoJeKylsipHas Macca. OCHOBHbIE
METO/Ibl CUHTE3a BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI — OJMMEPU3ALIS U MTOJIMKOHIEHCALINS.

OKCHEpUMEHTAJIbHBIE METOJIbl M3YYEHHUs BEIIECTB M UX MPEBpAILlEHUI: 03HAKOMIIEHUE C
00pa31aMu NpUPOIHBIX U HCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KAYUYKOB.

MexnpeameTHble CBA3H.

Peanuzanus MexnpeIMeTHBIX CBS3€il NMpU UM3ydeHHUU opraHmdeckod xumuu B 10 kiacce
OCYILIECTBJISIETCSl 4YEpEe3 HCIOJb30BaHUE KaK OOIIMX €CTECTBEHHO-HAy4YHBIX IMOHATHH, Tak U
HOHATUH, SBISAIOIINXCS CUCTEMHBIMU JIJIS1 OT/AEIbHBIX IPEIMETOB €CTECTBEHHO-HAYYHOI'O IIHKIIA.

OO0ue ecTecTBEHHO-HAy4YHbIC IOHSATHS: SIBIEHHE, HAy4YHbIH (akT, TUIOTe3a, 3aKOH,
TEOpHsl, aHaIW3, CHUHTE3, KIACCU(PHUKAIMI, MEPUOJUYHOCTh, HAOIIOACHUE, W3MEpPEHHE,
AKCIIEPUMEHT, MOJICTTUPOBAHHUE.

dusmka: Matepus, YHEpPIus, Macca, aToM, JEKTPOH, MOJIEKYJIa, SHEPTeTHUECKUI YPOBEHb,
BEIIIECTBO, TeJI0, 00BEM, arperaTHoOe COCTOSIHUE BEIeCTBa, (pU3MUecCKue BEJIMUMHBI U €IHMHULIBI
UX U3MEpPEHUS.

buonorus: knerka, opraHusm, Ouocdepa, oOMEH BeIIECTB B OpraHuszMme, (HOTOCHHTE3,
OMOJIOTNYEeCKH aKTUBHBIE BelecTBa (O€IKH, YIIIeBOIbI, JKUPbI, (PEPMEHTHI).

['eorpadus: MuHepasbl, TOpHbIE TOPO/IbI, MTOJIE3HbIE HCKOMAEMBbIE, TOIUINBO, PECYPCHI.

TexHonorust: NuIIeBbIE MPOIYKThI, OCHOBBI PAIllMOHATIBHOTO MUTAHUS, MOIOILIIUE CPEJICTBA,
JIEKapCTBEHHbIE M KOCMETHUYECKHE MTpernapaThl, MaTEPHUAJIbl U3 UCKYCCTBEHHBIX U CUHTETHYECKHUX
BOJIOKOH.

11 KUIIACC
OBIIASA U HEOPTAHNYECKASA XUMMUSA

TeopeTuvyeckue OCHOBbI XUMHHU

Xumudeckui dmeMeHT. AToMm. Snpo aroma, H30TOMNBI. DJEKTpOHHAs 000JI0YKa.
DHepreTUyYecKre ypoBHHU, MOAYPOBHH. ATOMHBIE OpOuTany, S-, p-, d- anemeHThl. OCOOCHHOCTH
pacmpeieNieHus: SJIEKTPOHOB MO OpOUTAISIM B aTOMaxX AJIEMEHTOB IMEPBBIX YETHIPEX MEPUOJIOB.
DneKTpoHHask KOH(QUTypalus aTOMOB.

Ilepuonnueckuii 3akoH u Ilepmogmyeckas cucrema XuMuueckux osiemeHtoB J[. H.
MenneneeBa. CBsizb nepuoauyeckoro 3akoHa u Ilepuoanueckoil cHCTEMBI XUMHUUYECKHX
anemeHToB J[. Y. MenneneeBa ¢ COBPEMEHHOUN TEOpHEW CTPOEHHUS aTOMOB. 3aKOHOMEPHOCTH
M3MEHEHHUS CBOMCTB XMMHUYECKHUX 3JIEMEHTOB U 00pa3yeMbIX UMHU MPOCTHIX U CIOKHBIX BEILIECTB
10 TPYIIaM U NepruoaaM. 3Had4eHUEe MEPUOIUYECKOro 3aKOHA B Pa3BUTHH HAYKH.

Crpoenue BemiecTBa. XHMMHUYECKass CBsI3b. BuUIbl XUMHUYECKON CBs3U (KOBaJICHTHAs
HEMOJISIpHasl W TIOJSpHAsi, MOHHAs, MeTajuindeckas). MexaHu3mbl 00pa30BaHUS KOBAaJICHTHOU



XUMUYECKON CBs3U (OOMEHHBIN M JTOHOPHO-aKIeNTOpHBIN). BomopoaHas cBs3b. BajaeHTHOCTB.
DneKTpoOoTpULATENIbHOCTh. CTEeNEeHb OKUCIEHUS. IOHbI: KAaTHOHBI U aHUOHBI.

BemectBa MOJEKYISIpHOTO U HEMOJEKYJISIPHOTO CTPOEHUS. 3aKOH IOCTOSHCTBAa COCTaBa
BellecTBa. THWIbl KPUCTAJUIMYECKUX PEHETOK. 3aBUCUMOCTh CBOMCTBA BEUIECTB OT THUIIA
KPUCTAITNYECKON PEIIETKY.

[TonsiTue o aucnepcHbIX cucTeMax. VICTUHHBIE M KOJUIOMIHBIE pacTBOpbI. MaccoBas 1oJs
BELIECTBA B pacTBOpE.

Knaccudukanus HeopraHmdeckux coeauHeHuid. HomeHnknatypa HeopraHu4ecKux
BellecTB. [ eHeTHYeckas CBSI3b HEOPTaHWYECKUX BEIIECTB, MPUHAAICKAIIUX K Pa3TUYHBIM
KJ1accam.

Xumnueckas peakuus. Kiaccupukamuss XUMHUYECKUX PpEaKIUil B HEOPTaHUYECKOH U
OpPraHUYECKON XMMHUHU. 3aKOH COXpPAHEHHS MACChl BEIECTB, 3aKOH COXPAHEHHS U MPEBPALICHUS
SHEPTUU NPU XUMUUYECKUX PEaKLIUsX.

CkopocTh peakuuu, €€ 3aBUCUMOCTb OT pPa3jIM4YHbIX (akTopoB. OOpaTUMble pEaKLUU.
Xumuyeckoe paBHOBecHe. DakKTOpbl, BIUAIOIIME Ha COCTOSHHUE XHMHUYECKOTO pPaBHOBECHS.
[Tpunnun Jle [latense.

OnektponuTtnueckas aucconuanus. CunbHble u ciadble 37eKTpoiauThl. Cpena BOAHBIX
pPacTBOPOB BEILECTB: KUCIas, HEUTpaIbHasl, IIET0YHAas.

OKHCIUTENbHO-BOCCTAHOBUTEBHBIE PEAKIIUH.

DKCHepUMEHTAIbHBIE METO/bl M3YUeHHUs BEIIECTB M WX MPEBpAIlleHUi: JAEMOHCTpalus
tabmun «llepuonuueckas cucrema xumudeckux snemeHtoB Jl. M. MengeneeBa», usydyeHue
MoJieJIel KPUCTAJUIMUECKUX pElETOK, HaOJII0JAeHHEe M ONKCAaHUE JEMOHCTPALMOHHBIX U
7a00paTOPHBIX ONBITOB (Pa3jIoKEHHE IEPOKCHAAa BOJOpOJa B MPUCYTCTBUM KaTalln3aTropa,
OIPECIIEHUE CPENBl PACTBOPOB BEIIECTB C NOMOUIbIO YHHUBEPCAIBHOIO MHIUKATOPA, pEaKLUU
MOHHOTO OOMeHa), MpOBEIeHHE MPAKTHUECKON paboThl «BnusHue pa3nuuHbix (aKTOpOB Ha
CKOPOCTb XUMHUYECKOU PEAKIIHM».

Pacuérnrie 3amaun.

PacuéTel Mo ypaBHEHUSIM XUMUUYECKHUX PEAKIIUM, B TOM YUCIIE TEPMOXUMHUYECKUE PACUETHI,
pacy€Thl C UCIOJIB30BAHUEM MTOHATHUS «MAcCOBasi JOJIs BEILIECTBAY.

Heopranuveckass xumus

Hewmerannsl. Ilonoxxkenue HemeramioB B Ilepuonnyeckoil cucTeMe XUMHYECKHX
anementoB JI. M. MenneneeBa U OCOOEHHOCTH CTpOeHHMs aToMOB. (Du3nyeckue CBOWCTBA
HEMETaJJIOB. AJIJIOTPONHS HEMETAJUIOB (Ha MpUMepe KUCIopoa, cepsbl, pochopa u yriaepoa).

XUMHUYECKHE CBOMCTBA BaXHEHIIMX HEMETAUIOB (TaJIOTEHOB, CEphl, a3oTa, ¢ocdopa,
yriaepojaa U KpEMHHUS) U UX COSAUHEHUN (OKCUA0B, KUCIOPOICOAEPKALIUX KUCIOT, BOJOPOIHBIX
COCTMHCHUIA).

[IpuMeHeHre Ba)KHEUILINX HEMETAIIOB U UX COSUHEHUH.

Meramisl. [lonoxenne Meramios B [leproandeckoil cucreMe XMMHUYECKUX 3EMEHTOB /.
N. MenneneeBa. OCOOEHHOCTH CTPOCHUS AJIEKTPOHHBIX 000JI0YEK aTOMOB MeTauioB. OOmue
¢dusnueckue cBoiicTBa MeTaioB. CIUTaBbl METAJLIOB. DJIEKTPOXMMHUYECKUU Pl HAMPSIKEHUI
METAJIJIOB.

XWUMHYECKHE CBOWCTBA BAXKHEWUIINX METAJJIOB (HATPWM, KalWi, KaJbI[Ud, MarHHMH,
ATIOMUHHM, IUHK, XPOM, JKEJI€30, MEJIb) U UX COCTMHCHUM.

O611me cocoObl moTyyeHHst MeTayuIoB. [IpuMeHeHne MeTalljIoB B ObITY M TEXHUKE.

OKCHEpUMEHTAJIIHBIE METOJbl M3y4YEHHMs BEIIECTB M MX IPEBpAILEHUN: H3Yy4YECHHE
KOJUIeKIMU «MeTauibl U CIUIaBbl», OOPa3l[0OB HEMETAJUIOB, PEIIEHHE SKCIEepUMEHTAIbHbIX



3aja4, HaAOJMIOJEHME M  ONHMCAaHUE JEMOHCTPAllMOHHBIX U  JaOOPAaTOPHBIX  OINBITOB
(B3auMojielicTBUE TUAPOKCUIA AJTOMUHUS C PACTBOPAMM KHUCIOT M IIEJIOYEH, KAueCTBEHHBIE
peaKiuy Ha KaTUOHBI METAJLJIOB).

PacuérHble 3anaun.

Pacuérel Maccel BemiecTBa MM 00bEMa ra3oB IO HM3BECTHOMY KOJIMYECTBY BELIECTBA,
Macce WM 00bEMY OJHOTO M3 YYacTBYIOUIMX B PEAKIMH BELIECTB, pacuéThl Macchl (00bEMa,
KOJIMYECTBA BEILIECTBA) MPOAYKTOB PEAKIIMH, ECIIM OJHO U3 BEIIECTB UMEET IPUMECH.

XuMHus 4 )KU3Hb

Ponp xuMun B 00GecriedeHun SKOJIOTMYECKOM, SHEPreTHYecKor U NMUIIEeBON Oe30M1aCHOCTH,
pa3BuTUN MenuuuHbl. lloHATHE O Hay4YHBIX METOJax II03HAHUS BEIIECTB M XUMHYECKHX
peaKuui.

[IpencraBaenns 00 OOWIMX HAay4yHbIX MPUHLUUIAX [POMBIIUIEHHOTO IOJTY4EHUS
BaXHEHILNX BEILECTB.

UenoBek B MHUpPE BELIECTB M MaTEpHUaJOB: Ba)KHEHIINE CTPOUTEIbHBIE MaTepUalbl,
KOHCTPYKLIMOHHBIE MaTepHuaybl, KPACKH, CTEKJIO, KepaMuKa, MaTepuaibl i SJIEKTPOHUKH,
HaHOMaTepHalibl, OpraHMYECKUEe U MUHEpaAJIbHbIE YI00pEHUs.

XyUMHS U 3[I0pOBbE YEJIOBEKA: IPaBHUJIa HCIOJB30BAHUS JIEKAPCTBEHHBIX IPENAapaToB,
IpaBuiia 6€30MaCHOT0 UCIIO0Ib30BaHUS MPENapaToB ObITOBOM XUMUHU B ITOBCEIHEBHOM JKU3HMU.

MexnpeameTHbIE CBSI3H.

Peanuzanus MeXnpeaAMETHBIX CBA3€H NpU M3y4eHHUU OOILeH U HEOPraHMYeCKOW XMMUU B
11 xyacce OCyIIECTBIISETCS Yepe3 UCHOIb30BAHNE KaK OOIIMX €CTECTBEHHO-HAYUYHBIX MOHSATHH,
TaK U MOHSTUMH, SBJISIOUIMXCS CUCTEMHBIMU JJI OTJEIbHBIX MPEAMETOB €CTECTBEHHO-HAYYHOIO
LUKJIA.

OOue ecTecTBEHHO-Hay4HbIe IOHATHSA: Hay4HbIM (akT, rumoresa, 3aKoH, Teopus,
aHanu3,  CHHTe3,  Kiaccu(ukauus,  MEepUOJUYHOCTh,  HAONIONEHHE,  IKCIEPUMEHT,
MOJIEJTMPOBAaHUE, U3MEPEHUE, SIBICHUE.

®usnka: Marepusi, dHEprus, macca, aToM, 3JEKTPOH, INPOTOH, HEHTPOH, WOH, HU30TOI,
PaMOaKTUBHOCTb, MOJIEKYJa, SHEPreTHUECKUN YpOBEHb, BELIECTBO, TENO, 00BEM, arperatHoe
COCTOSIHUE BeIeCTBA, (PU3NUECKHUE BEJIMYMHBI U €IUHULIBI X U3MEPEHHSI, CKOPOCTb.

buonorust: knerka, opraHusM, 3KOCHCTeMa, Ouocdepa, MakKpo- U MHKPOIIEMEHTHI,
BUTaMUHBI, 0OOMEH BEIIECTB B OpraHU3Me.

['eorpadus: MuHepasbl, TOPHbIE TOPO/IbI, TTOJIE3HbIE HCKOMAeMBbIe, TOIUIUBO, PECYPCHI.

TexHonorus: XUMHYECKass  MPOMBIIIJIEHHOCTD, METAITYpPTUsd,  IPOU3BOJCTBO
CTPOUTENBHBIX MaTepHasoB, CEJIbCKOXO035HCTBEHHOE MIPOU3BOJICTBO, MUIIeBast
IIPOMBINIIEHHOCTh, (apMaleBTH4YecKasi MPOMBIIUIEHHOCTb, MPOU3BOJACTBO KOCMETHYECKHX
IIPENapaToB, MPOU3BOJICTBO KOHCTPYKIMOHHBIX MaTEpHUAJIOB, JIEKTPOHHAS IMPOMBIIIJIEHHOCTD,
HAaHOTEXHOJIOTUH.



INIAHUPYEMBIE PE3VYJIBTATBI OCBOEHUSA IIPOI'PAMMLBI 110 XMMHWHW HA
BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O ObPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

®OI'OC COO ycranaBimuBaeT TPeOOBaHUS K pe3yslbTaTaM OCBOCHHUS OOYyYarOIIUMHKCS
porpaMM cpeaHero obmiero odopazoBaHusi (JINYHOCTHBIM, METANPEAMETHBIM H MPEIMETHBIM).
HayyHo-mMeTonn4yeckoii OCHOBOW [Uisi pa3pabOTKHU IUIAHUPYEMBIX pE3yJIbTaTOB OCBOCHHS
pOTpaMM CPEAHEro O0IIero 00pa30BaHus SABISETCS CUCTEMHO-ICSTEIbHOCTHBIHN MOIXO/.

B coOTBETCTBUM C CHCTEMHO-IEATEIBHOCTHBIM IOJIXOJIOM B CTPYKTYpE JHUYHOCTHBIX
pe3yJbTaTOB OCBOEHHUS MpeAMeTra «XHMHS» Ha YpOBHE cpeaHero oOmiero oOpa3oBaHus
BbIJIEJICHBI CJIEYIOIINE COCTABIISAIOLINE!

OCO3HaHUE OOYYAIOIIMMUCS POCCUUCKONW TPaXKJAHCKOW HACHTHYHOCTH — TOTOBHOCTH K
CaMOPAa3BUTHIO, CAMOCTOSATEIBHOCTH U CAMOOIPEIEIICHHUIO;

HAJIMYUEe MOTUBALMU K 00yUEHUIO;

LIEJICHAIIPaBJIICHHOE Pa3BUTHE BHYTPEHHUX YOEXKIEHHH JTUYHOCTH HA OCHOBE KIIFOUEBBIX
LEHHOCTEN ¥ UCTOPUUYECKUX TPAAULIUK Oa30BON HAYKH XUMUU;

TOTOBHOCTb M CIIOCOOHOCTh OOYYArOIIMXCS PYKOBOJICTBOBAThCS B CBOCH AESITENHLHOCTU
LEHHOCTHO-CMBICJIOBBIMM ~ YCTAHOBKAMM, MPUCYIIUMH LEIOCTHOM CHUCTEME XUMHUYECKOIO
oOpa3zoBaHusi;

HaJIUYue IPAaBOCO3HAHUS 3KOJOTMYECKOM KYJIbTYpbl U CIHOCOOHOCTH CTaBUTh LIEIU U
CTPOUTD JKU3HEHHBIE IJIAHBI.

JluyHOCTHBIE pE3yNbTaTbl OCBOEHUS MpeaMeTa «XUMHUS» JOCTUTAIOTCS B €IMHCTBE
yueOHOM M  BOCHUTATENBbHOM JI€ATE€IBHOCTH B COOTBETCTBUM C T'yMaHUCTHUECKHUMH,
COLIMOKYJIbTYPHBIMH, JIyXOBHO-HPAaBCTBEHHBIMM IIEHHOCTSIMM U HUJeallaMd POCCUHCKOTO
TpaXAaHCKOTO O00IIecTBa, MPUHATHIMA B OOIIECTBE HOPMAMHM M TIpaBUJIAMHU TOBEACHUS,
CHOCOOCTBYIOUIMMHU TPOLIECCAM CAMOIO3HAHUS, CAMOPA3BUTUSL U HPABCTBEHHOI'O CTAHOBIIEHUS
JTUYHOCTH 00YyYaIOIUXCSI.

JInuHOCTHBIE pe3yNbTaThl OCBOEHUS MpeaMeTa «XHUMHs» OTPaKalT cPOPMUPOBAHHOCTD
OMbITa MO3HABATENIbHOM M MPAKTUUYECKOW JEATENbHOCTH OOy4arolMXCs M0 pealnu3aluu
NPUHATHIX B O0IIECTBE IIEHHOCTEH, B TOM YHCJIE B YaCTH:

1) rpaaaHCcKOro BOCIMTAHMS

OCO3HaHHUA 00YYarOIIMMHUCS CBOMX KOHCTUTYLIMOHHBIX MpaB U 00SI3aHHOCTEN, YBaXKEHUS K
3aKOHY U MPaBOIMOPSIKY;

MPEACTABICHUS] O COIMAIBHBIX HOpPMaxX W MpaBUiIaX MEXKIUYHOCTHBIX OTHOIICHHWI B
KOJJIEKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM AESITENbHOCTU MPU CO3/1aHUU YUEOHBIX MPOEKTOB,
pelieHnn y4yeOHbIX U TO3HABATeNIbHbIX 33/1a4, BHITOJTHEHUN XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH MTOHUMATh W IPUHUMATh MOTHBBI, HAMEPEHHUS, JIOTUKY U apTyMEHTBI JPYTHX
MIPY aHAJIM3E Pa3INYHBIX BHJIOB YUYEOHOU IEATEIHbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIMTAHMS

LEHHOCTHOTO OTHOILIEHUsI K HCTOPUYECKOMY M HAy4YHOMY HAcCJIEIHI0 OTEYECTBEHHOMN
XUMUU;

YBa)KEHHsI K IpOIecCy TBOpYECTBA B 00JACTH TEOPUUM M IMPAKTUYECKOTO NMPUMEHEHUS
XUMHUH, OCO3HAHHS TOTO, YTO JIOCTH)KEHUS HAyKU €CTh pEe3yJbTaT JJIUTENbHBIX HAOIIOACHUM,
KPOHNOTJIMBBIX IKCIIEPUMEHTAIBHBIX TOMCKOB, TOCTOSHHOTO TPY/1a YYEHBIX U MPAKTUKOB;



UHTEpeca M ITI03HABaTENIbHBIX MOTHMBOB B TMOJIYYEHHH U TMOCIEAYIOIIEM aHaIu3e
UH(POPMALIUHU O TIEPETOBBIX TOCTHKEHUSIX COBPEMEHHOM 0T€YECTBEHHON XUMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MMOBEACHHUS;

CIIOCOOHOCTH OIICHMBAaTh CHUTYallMd, CBSA3aHHbIE C XHUMHUYECKUMHU SBICHUSIMHU, U
NPUHUMATh OCO3HAHHBIC PELICHUS, OPHEHTHUPYSICh Ha MOPAIbHO-HPABCTBEHHBIE HOPMBI H
[IEHHOCTH;

TOTOBHOCTH OILICHMBAaTh CBOE IOBEJCHHE U MOCTYNKHM CBOMX TOBApHUINEW C MO3UIMN
HPABCTBEHHBIX U MTPABOBBIX HOPM U OCO3HAHHWE MOCIEICTBUN ATUX MOCTYIKOB;

4) popMHPOBaHNS KYJIbTYPbI 310POBbS:

NOHMMAaHHUS LEHHOCTeH 310pOBOro M Oe30macHoro olpas3a KU3HH, HEOO0XOAWMOCTH
OTBETCTBEHHOT'O OTHOIIIEHUS K COOCTBEHHOMY (DM3MUECKOMY U TICUXUYECKOMY 3/I0POBBIO;

coOirofeHus MpaBuil OE30MacHOr0 OOpalleHUs] ¢ BEUIeCTBaMH B OBITY, MOBCEIHEBHOMN
KU3HHU U B TPYJOBOH 1A TEILHOCTH;

NOHMMAaHHUS UEHHOCTH TPAaBWI WHAWBUAYAIBHOTO W KOJUIEKTUBHOTO 0€301acHOTO
MOBE/ICHUS B CUTYaIUAX, YTPOXKAIOLIUX 3I0POBBIO U KU3HU JIIOJICH;

OCO3HAHHUA TOCIEJCTBUI M HENPUATHS BPEIHBIX MPHUBBIYEK (YMOTPEOJICHUS ATKOTOJIA,
HapKOTUKOB, KypeHUs);

5) Tpy10BOr0 BOCIIUTAHMS:

KOMMYHHUKATHBHOW KOMIIETEHTHOCTH B y4eOHO-HMCCIEIOBATEIbCKONW JESATEIbHOCTH,
0O0I11eCTBEHHO MOJIE3HOM, TBOPUECKOI U APYTrUX BUAAX JIE€ATEIBHOCTH;

YCTAaHOBKM Ha aKTHBHOE Y4YacTHE B PEHICHWH NPAKTUYECKUX 3a7ad COIHATbHOU
HAIpPaBJIEHHOCTH (B paMKax CBOETO KJlacca, IIKOJbI);

UHTEpeca K MPaKTHYECKOMY M3Y4YEHHIO Mpodeccuil pa3iMyHOTo pojia, B TOM YHUCIE Ha
OCHOBE ITPUMEHEHHsI TPEIMETHBIX 3HAaHUH 110 XUMUHU;

YBKEHUS K TPYAY, JIOISAM TPYAA U pe3ylibTaTaM TPYAOBOU ACATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPDY WHAWBHIYAIBHON TPACKTOPHH OOpa30BaHMA,
Oyaymeit mpodeccuu U pealn3aluu COOCTBEHHBIX JKU3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX
UHTEPECOB, CIIOCOOHOCTEN K XUMUH, HHTEPECOB U MOTPEOHOCTEHN 00I1eCTBa;

6) 3K010rNYecKOro BOCIIMTAHMSA:

9KOJIOTUYECKH I1eJIECO00Pa3HOTO OTHOMIEHHSI K TIPUPO/IC, KaK UCTOYHHUKY CYIIECTBOBAHUS
JKH3HH Ha 3eMiIe;

MOHUMaHMA TJI00aJIbHOTO XapaKTepa HKOJIOTHUYECKUX MPOOJIeM, BIUSHUS SKOHOMUYECKUX
MPOIECCOB HA COCTOSHUE MTPUPOJTHOM U COLIMATBHOM CPEIbI;

OCO3HAHMSI HEOOXOJAUMOCTH HCIOJB30BAHUS JOCTHIKCHUN XUMHH JIJISI PEIICHHS] BOTIPOCOB
PaLMOHATIBHOTO MPUPO/IONOIb30BAHUS;

AKTUBHOI'O HENpPUATUS JEHCTBUHM, MPUHOCALIMX Bpel OKpYXarolled MpUpPOTHON cpene,
YMEHHUSI TIPOTHO3UPOBATH HEOIArOMPHUSTHBIE YKOJIOTUYECKHE MOCICICTBHS MPEATPHHUMACMBIX
JIEMCTBUM U NPEJOTBPAILATD HX;

HAJIMYMUS PA3BUTOTO HSKOJOTHYECKOTO MBIIUICHUS, JKOJOTHYECKOM KYJIbTYpHl, OIbITa
NEeSITeIbHOCTH  SKOJIOTUYECKOM  HAlpaBlIEHHOCTH, YMEHHS pPYKOBOJCTBOBAaThCSI HMMH B
MO3HABATEJIbHON, KOMMYHUKATUBHOMN U COLMATBbHON MPAKTHKE, CTIOCOOHOCTH U YMEHHSI aKTUBHO
MIPOTUBOCTOSATH UICOJIOTHH XeMO(hOoOHH;

7) HeHHOCTH HAYYHOT'0 MO3HAHMS:

c(OPMHUPOBAHHOCTH  MHPOBO33PEHHS, COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH U OOIIECTBEHHON MPAKTUKU;



NOHUMaHMs CHeUM(UKH XUMHHM Kak HayKH, OCO3HaHHMA €€ poau B (OPMHPOBAHUU
PaLMOHATIFHOTO HAyYHOT'O MBIIUICHHUS, CO3/IaHUU LEJIOCTHOTO MPEACTABICHUS 00 OKpY)KaroIeM
MHUpE KaK O €JUHCTBE IPUPOJBbI M YEIOBEKA, B IIO3HAHWM IPUPOJIHBIX 3aKOHOMEPHOCTEH M
peLeHnH IpobIeM COXpaHEHHs! IPUPOTHOTO PABHOBECHS;

yOeXIEHHOCTH B 0CO0OM 3HAYMMOCTH XHUMHUM JUIsI COBPEMEHHON LMBHWIM3AalUU: B €€
TYMaHHCTUYECKON HANpaBIECHHOCTH M BAXXHOH POJIM B CO3/IaHUHM HOBOW 0a3bl MaTepHaIbHOU
KYJIBTYpPBI, PEIICHUH TII00aTbHBIX MPOOJIEM YCTOMUMBOTO Pa3BUTHS YEIOBEUECTBA — CHIPHEBOM,
SHEpPreTU4ecKoil, MNUIIEeBOM UM HKOJOTMYECKOM O0e30macHOCTH, B PAa3sBUTHUM  MEIMIIMHBL,
00eCreyeHn! YCIIOBUM YCIIEIIHOr0 TPy/la U SKOJIOIMYECKH KOM(POPTHOM KU3HU KaXKJOr0 4JIeHa
00I11eCTBa;

€CTECTBCHHO-HAyYHOM TIPAaMOTHOCTH: IIOHMMAaHHUS CYIIHOCTH METOJOB IIO3HAaHMA,
UCIIOJIb3YEMBbIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH MCIIOJIb30BaTh MOJydaeMble 3HAHUS IS
aHamu3a U OOBACHEHMs SIBIICHUI OKpY’XKAalOIIEro MHUpa M HPOMCXOIAIIMX B HEM H3MEHEHMI,
yYMEHHUS ie7aTh 000CHOBAHHBIE 3aKIIOUEHHSI HA OCHOBE HAYYHBIX (DAKTOB M UMEIOIIMXCSI TAHHBIX
C LEJBIO ITOJIY4EHUS JOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTH CAMOCTOSITENILHO UCIOJIb30BATh XMMUYECKHUE 3HAHUSA AJIS peLIeHUs TpolieM
B PEAJIbHBIX )KMU3HEHHBIX CUTYALUAX;

MHTEpeCa K NO3HAHUIO U UCCIIE0BATEIBCKOMN AESITEIIBHOCTH;

TFOTOBHOCTH M CIOCOOHOCTH K HENpPEpbIBHOMY OOpa30BaHMIO UM caMOOOpa3oBaHMIO, K
AKTUBHOMY IIOJIy4CHHMIO HOBBIX 3HAaHUM 10 XUMHM B COOTBETCTBUM C JKU3HCHHBIMU
MOTPEOHOCTAMU;

UHTEpeca K OCOOEHHOCTSAM Tpylda B pPa3iIUyHBIX cdepax npodeccHoHaTbHON
JIEATEIbHOCTH.

METANPEIMETHBIE PE3YJIBTATBI

MeranpeameTHble pe3yibTaThl OCBOGHMSI ydyeOHOro mnpenMera «XUMHUS» Ha YpOBHE
cpenHero o0miero o0pa3oBaHus BKIIOYAIOT:

3HaYMMble 11 (POPMHPOBAHUS MHUPOBO33PEHUS OOYUAIOMIMXCS MEXKAMCLUUIUIMHAPHBIE
(MexmnpenMeTHbIE) OOLIeHayuHble TIOHATHS, OTPAKAIOLIHME [IEJIOCTHOCTh HAYYHOM KapTHHBI MUpa
U crenuuKy METOJ0B IIO3HAHMSI, UCIIOIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepHsi, BEIIECTBO,
SHEprus, sIBICHUE, MPOLECC, CUCTEMa, Hay4YHbIH (akT, IPUHLUII, THIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOpHs, UCCIIeI0BaHNe, HAOII0IeHUE, U3MEPEHHUE, IKCIIEPUMEHT U JIpyTHE);

YHUBEpCaJbHbIE  yueOHble  JeHCTBHS  (TMO3HABaTelIbHbIE,  KOMMYHHMKATHBHBIE,
perynatuBHble), oOecneunBatoniye (GopmupoBaHue (QYHKIMOHAIBHOM TPaMOTHOCTH U
COLIMAJIbHOM KOMITETEHIINHN 00yJaroInXCs;

CHOCOOHOCTh  OOYYalOLIMXCS ~ HCIOJIb30BaTh ~ OCBOEHHBIE  MEXAMCLUIUIMHApPHBIE,
MHUPOBO33PEHUYECKHE 3HAHMS W YHHBepCalbHble y4deOHbIe JEHCTBHS B IIO3HABATEILHOM U
COIIMAIbHON NPAKTHKE.

MertanpeameTHble pe3ysbTaThl OTPa)KalOT OBJIAJCHHE YHUBEPCAIbHBIMU y4e€OHBIMU
MO3HABATEIbHBIMU, KOMMYHUKATUBHBIMU U PETYJIATUBHBIMU JICHCTBUAMHU.

OBJaieHHe YHUBEPCAIbLHBIMH Y4eOHBIMM MO3HABATEIbHBIMH /I CTBUAMM:

1) 6a30Bble JJornYecKue AeCcTBUS:

CaMOCTOSITENIbHO  (DOPMYJIMPOBaTh M aKTYaJM3MpPOBATh MpoOJIEMy, BCECTOPOHHE €&
paccMaTpuBaTh;

ONpeNeNiATh LEeNU ACSATEIbHOCTH, 3ajaBas IMapaMeTpbl U KPUTEPUH HX JOCTHIKCHHMS,
COOTHOCHTD PE3YJIbTaThl AEATEIBHOCTHU C IOCTABICHHBIMHU LEJISIMU;



HCIIOJIb30BaTh MPU OCBOCHUHM 3HAHMNA NPHUEMBI JIOTHYECKOTO MBILIUICHUS — BBIICIATH
XapakTepHble NpPU3HAKK TOHATHUM W yCTaHAaBIMBAaTb UX B3aMMOCBSA3b, HCIOJIb30BaTh
COOTBETCTBYIOIIUE MMOHITUS ISl OOBSICHEHHSI OT/ICIbHBIX (JaKTOB U SIBIICHUIA;

BbIOMpATh OCHOBAHUS U KPUTEPUHU I KJIaCCU(UKALIMY BEUIECTB U XMMHUUECKUX PEaKIIHii;

yCTaHaBIMBATh IPUUNHHO-CJIE/ICTBEHHBIE CBSI3U MEXK/Y U3y4aeMbIMU SIBJICHUSIMU;

CTPOUTH JIOTUYECKUE PpACCYKIEHUS (MHIYKTUBHBIE, JEIAYKTUBHBIE, I10 AHAJIOTHUM),
BBISBIISITH 3aKOHOMEPHOCTH U NPOTHUBOPEUHUS] B PACCMATPUBACMBIX SIBICHUSX, (POPMYIHPOBATH
BBIBOJIbI U 3aKJIFOUEHUS;

IPUMEHSTH B IPOLIECCe MO3HAHUS, UCIOIb3yeMble B XUMHHM CHMBOJUYECKHE (3HAKOBBIC)
MO/JIEJIH, TPE0OPA30BbIBATH MOJIEIbHBIE IIPEICTABICHNS — XUMUYECKUH 3HAK (CUMBOJI) 3JIEMEHTA,
XUMHu4YecKkass (GopMyna, ypaBHEHHE XHMHYECKOM peakIuu — TpU PELHICHUH Y4eOHBIX
MO3HABATENIbHBIX U MPAKTUYECKUX 3a/a4, IPUMEHSATh Ha3BaHHBIC MOJIEIbHBIC MPEACTABICHUS
JUTSI BBISIBIICHUS XapaKTEPHBIX MPU3HAKOB U3Y4aEMBIX BEIIECTB U XUMUYECKHUX PEAKIIHIA.

2) 6a3oBbIe HCCIeA0BaTEIbCKUE JIeliCTBUS:

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

dopMynupoBaTh LEAM M 3aJa4d  HCCIEAOBAaHUSA, HCIOJIB30BaTh IIOCTABICHHBIE U
CaMOCTOSITENLHO CHOPMYIMPOBAHHBIE BOMPOCHl B KAYECTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
U1t POPMHUPOBAHUS TUIIOTE3BI IO MPOBEPKE MIPABUIIBHOCTH BBICKA3bIBAEMBIX CYKICHUII;

BJIAQ/IETh HABBIKAMU CAMOCTOSTEIBHOIO IUIAHUPOBAHUS M NPOBEIACHUS YYEHHYECKHX
9KCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUS HAOMIOIATh 32 XOJIOM IpoIlecca, CaMOCTOSTEIbHO
IPOTHO3UPOBATh €ro pe3yibTar, (GopMyaupoBaTb O0O0OOIIEHHS M BBIBOABI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTATOB UCCIIEOBAHUS, COCTABIATh OOOCHOBAHHBIN OTYET O MPOJETaHHON
pabore;

npuoOpeTaTh ONBIT YYEHHYECKOM HCCIIEOBATENbCKOM M MPOEKTHOH JeATeNbHOCTH,
OPOSIBJIATE CIIOCOOHOCTh U TOTOBHOCTh K CaMOCTOATENBHOMY IIOMCKY METO/OB peIIeHUs
MPAKTUYECKHX 3aja4, IPUMEHEHUIO Pa3IMYHbIX METO/I0B [TO3HAHUS.

3) padora ¢ unpopmaumeii:

OpUEHTUPOBAThCS B PA3IUYHBIX HCTOYHUKaX wuHGMopManuu (HAYYHO-TIOMYJSIpHAs
JaUTepaTypa XHMMHYECKOTO COJEp)KaHus, CIpaBouHble TmocoOusi, pecypcsl HMHTepHera),
AHAIN3UPOBATh HH(GOPMALIMIO PpA3IWYHBIX BUIAOB M (OpPM TNPEACTABICHUS, KPUTUYECKU
OILICHUBATh €€ JOCTOBEPHOCTh U HEMPOTHUBOPEUUBOCTE;

dbopMynupoBaTh 3ampOChl M TMPUMEHSATh PazIMYHbIE METOJbl NPH IOHCKE U O0TOOope
uHpOopMalKu, HeOOXOIMMOM [T BBIMOJIHEHHS Y4eOHBIX 3a]1au ONPeIeIEHHOTO THIIA;

nproOpeTaTh OMBIT HCIOIB30BAaHUS WH(POPMAIMOHHO-KOMMYHUKATHBHBIX TEXHOJIOTHH U
Pa3IMYHbIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO BHIOMPATh ONTUMANIBHYIO (OpPMY NIpeAcTaBiIeHUss HHPOpMaLUU (CXEMBI,
rpaduku, TuarpaMmbl, TAOIUIBI, PUCYHKHU U IPYTHUE);

UCIIOJIb30BaTh HAy4yHBIA S3BIK B KayecTBe CpeAcTBa MNpu paboTe € XUMHUYECKOU
uH(popMalliel: NPUMEHSATh MEXIpeAMeTHble ((pu3nyecKue M MaTeMaTHYecKue) 3HaKu U
CUMBOIIBI, (hopMyIbl, aOOpEeBHATYPHI, HOMEHKIATYPY;

UCIIOJIb30BaTh M MPe0Opa30BhIBATh 3HAKOBO-CUMBOJIUYECKUE CPEICTBA HATIISTHOCTH.

OBiajeHHe YHUBePCAJIbHBIMH KOMMYHHUKATUBHBIMH el CTBUSIMM:

3aJaBaTh BOMPOCHI MO CYIIECTBY OOCYXKIaeMON TeMbl B XOJie AMAJIOra W/WIN JUCKYCCUU,
BBICKa3bIBaTh HJI€H, (OPMYIHUPOBATh CBOU MPEUIOKEHUS OTHOCUTEIIBHO BBIIOJHEHUS
MPEJI0KEHHOM 3a/1auu;



BBICTYNIaTh C MPE3EHTAIMeil pe3yabTaTOB MO3HABATEIBHOM AESITEIBbHOCTH, MOJYYEHHBIX
CaMOCTOSITEIbBHO MWJIM COBMECTHO CO CBEPCTHUKAMM IPU  BBIIOJHEHUM XMMHUYECKOIO
OKCIEPUMEHTA, NPAKTUYECKOW paboThl O HCCIEAOBAHHIO CBOWCTB HM3y4aeMbIX BEIIECTB,
peanuzanuu y4eOHOTO MpoeKkTa u (OPMYJIHUPOBATh BBIBOJBI MO pe3ysbTaTaM IPOBEIEHHBIX
HCCJIEIOBAHUM MyTEM COTTIACOBAHUS MMO3ULIUHI B X0Z€ 00CYXK/IeHUs U OOMEHAa MHEHUSIMH.

OBjaleHHe YHHUBEPCAJbHBIMY PEryJsiTHBHBIMU J€HCTBUAMM:

CaMOCTOSITENIBHO IIJIAHUPOBaTh U OCYILECTBISATH CBOIO IO3HABATEJIbHYIO JEATEIbHOCTb,
ompezenss €€ UeNu U 3ala4d, KOHTPOJIUPOBATh U MO Mepe HEOOXOAUMOCTH KOPPEKTHPOBATh
npeyiaraeMblii aIrOpUTM JEUCTBUN NPU BBHIMOJHEHUHM YU4EOHBIX U HCCIIEOBATEIbCKUX 3a7ad,
BbIOMpaTh Haubosee 3(h(HEeKTUBHBIN CIIOCOO MX pEemICHHs ¢ YyU4ETOM IMOJy4YeHHs] HOBBIX 3HAHUN O
BEIIECTBAX U XUMUYECKUX PEAKIUAX;

OCYIIECTBIISITh CAaMOKOHTPOJb CBOEHM JEATENIHHOCTM HAa OCHOBE caMoOaHalu3a U
CaMOOIEHKH.

INPEJIMETHBIE PE3YJIBTATDBI

10 KJIACC

[TpenmMeTHbIE pe3yabTaThl OCBOEHUS Kypca «OpraHuueckas XUMHUs» OTpa)KaroT:

c(OPMHPOBAHHOCTh IPEJICTABICHUI O XMMHUYECKOH COCTaBISAIOIIEH €CTEeCTBEHHO-
Hay4YHOI KapTHHBI MHpa, POJIM XUMHUHM B IO3HAHUM SIBIEHUN HpPUPOABI, B (OPMHUPOBAHUU
MBILUIEHUSI U KYJIbTYpPhl JIMYHOCTH, €€ (YHKIMOHAJIHHOW TPaAaMOTHOCTH, HEOOXOAMMOM JUIs
pelIeHNs MpPaKTUYEeCKHX 3aJad M D3KOJOTMYECKM OOOCHOBAaHHOIO OTHOIIEHHMSI K CBOEMY
3I0POBBIO U IIPUPOJHOM CpeLE;

BIIQJICHUE CHUCTEMOM XUMHYECKMX 3HAHUM, KOTOpass BKIKYACT: OCHOBOIIOJIATAIOIINE
HNOHATUS (XUMUYECKUH JIEMEHT, aTOM, 3JIEKTPOHHAs 000JI0UKa aTOMa, MOJIEKYJia, BaJICHTHOCTD,
AIIEKTPOOTPULIATEILHOCTh, XHMHUYECKasi CBS3b, CTPYKTypHas ¢Gopmyna (pa3BEépHyTas U
COKpalll€HHas), MOJIb, MOJSpHas Macca, MOJIAPHBIH O00BEM, YIJIEpOJIHBIA  CKEJeT,
(GyHKUMOHANIbHAS TPYIMINa, paJuKan, H30Mepus, U30Mepbl, TOMOJOIMYECKHH psl, TOMOJIOTH,
YTJIEBOJAOPOABI, KACIOPOA M a30TCOJEpKAIINE COCAUHEHUS, MOHOMED, NOJIUMEP, CTPYKTYpHOE
3BEHO, BEICOKOMOJIEKYJISIPHbIE COEMHEHMS]); TEOPUU U 3aKOHBI (TEOPUS CTPOEHUS OpPraHUYECKUX
BemecTB A. M. bytnepoBa, 3akoH COXpaHEHHMs MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SA3BIK XMMHH; MHUPOBO33PCHUECKUE 3HAHHUs, JIEKAIIUE B OCHOBE IOHMMAaHUS
MPUYUHHOCTU M CUCTEMHOCTH XMMHYECKHX SIBICHUH, (PaKTOJOTUYECKUE CBEJCHUS O CBOMCTBAX,
cocTaBe, OJy4YeHUHU ¥ 0€30IaCHOM MCIOJb30BaHUU BaXKHEUIITUX OPraHMUECKHUX BEIIECTB B OBITY
U IIPAKTUYECKOH JEATENBHOCTH YEIOBEKA;

c(OPMHPOBAHHOCTh YMEHUI BBISBIATH XapaKT€pPHbIC MPU3HAKH MOHATUH, yCTaHABIUBAThH
UX B3aMMOCBS3b, HCIIOJIb30BATh COOTBETCTBYIOIME ITOHATHUS ITPU ONMCAHUM COCTaBa, CTPOCHUS U
MIPEBPAILICHUI OPTaHUYECKUX COCTUHEHUM;

c(OPMHPOBAHHOCTh YMEHHMI MCIIOJIB30BaTh XUMHUYECKYIO CHUMBOJMKY JUISI COCTaBJICHUS
MOJICKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOU, COKpAIIEHHOH) (POPMYIT OPraHUYECKUX BEIIECTB
Y YPaBHEHUI XMMHUYECKMX pEaKLUi, U3rOTABINBATh MOJAEIN MOJIEKYJ OPraHMYECKHUX BELICCTB
JUISL AJUTFOCTPALlUU MX XUMHUYECKOTO M TPOCTPAHCTBEHHOT'O CTPOCHMS;

c(OPMHPOBAHHOCTh YMEHHH yCTaHABIUBATh MPUHAIJICKHOCTh U3YYEHHBIX OPraHUYECKHX
BEIIECTB IO HUX COCTaBYy M CTPOCHHIO K OINPEACIEHHOMY KIIAacCy/Tpylre COeIuHeHUN
(YriaeBoJopopsl, KHUCIOPOJ W a30TCOJACpXAIUEe  COCIAUHEHMs, BBICOKOMOJIEKYJISIPHBIE



COCIMHCHMS), JTaBaTh MM Ha3BaHUs MO cuctematudeckoil HomeHnkinatype (IUPAC), a Taxxke
NPUBOJNUTH TPUBHAJbHBIE HA3BAHHS OTICIBHBIX OPTaHUYECKHUX BEIIECTB (ITHJICH, MPOMMIICH,
alleTUJICH, STHJICHIJIMKONb, TIMLEPUH, (eHo, (OpMalbAeTHll, aleTalbIeru], MypaBbHHas
KHCJIOTa, YKCYCHasl KHCIIOTa, OJIEMHOBAsl KHCIIOTA, CTE€APUHOBAsI KHUCIOTA, TJIIOK03a, (GPYyKTO3a,
Kpaxmall, [eJUTI0JI03a, TIUIUH);

c(OPMHPOBAHHOCTh YMEHHUS ONPEACTATh BHUABI XHMHYECKOH CBSI3M B OPraHMYECKHX
COEIMHEHUAX (OIMHAPHBIE U KPATHBIE);

c(OpMUPOBAHHOCTh YMEHHSI NMPHUMEHSATH TMOJOXKEHUS TEOPUU CTPOCHHUS OPraHUYECKHX
BetiecTB A. M. byrtnepoBa st 00bsCHEHUS! 3aBUCMOCTH CBOMCTB BEILIECTB OT UX COCTaBa U
CTPOCHUS; 3aKOH COXPAHEHUS MAaCChl BEIIECTB;

c(OPMHPOBAHHOCTh YMEHHMH XapaKTEepU30BaThb COCTaB, CTpPOCHHE, (QHU3HUECKUE U
XUMHYECKHE CBOWCTBA TUIMUYHBIX MPECTaBUTENCH PA3IMYHBIX KIACCOB OPraHMYECKHUX BEIIECTB
(MeraH, 3TaH, STWIEH, NpPONWIEH, aleTwieH, OyraaueH-1,3, merunOyraauen-1,3, Oensod,
METaHOJI, STAHOJI, STHWJICHTINKOIb, TIUIEPUH, (PEHOJ, aleTalbACTHI, MypaBbUHAsI U YKCyCHas
KHACJIOTHI, TJIOKO3a, KpaxMal, [eJUTI0JI03a, aMHUHOYKCYCHas KHCJIOTa), WJUIIOCTPUPOBATH
TEHETUYECKYIO CBSI3b MEKIYy HHMH YPaBHEHUSMHU COOTBETCTBYIOIIUX XMMUYECKUX PEaKLIUl C
HCIIOJIb30BAaHUEM CTPYKTYPHBIX GOPMYIT;

c(OPMHPOBAHHOCTh YMEHHUS XapaKTEePHU30BaTh HCTOYHHKH YTIIIEBOJOPOJHOTO CHIPBS
(He(Th, MPUPOAHBIA Ta3, Yroyib), CIOCOOBI HMX MEPEepadOTKH M MPAKTUYECKOE MPUMEHEHHE
MPOJYKTOB NepepaboTKu;

c(OpMUPOBAHHOCTh YMEHUU TMPOBOJUTH BBIYUCICHUS [0 XUMHUYECKUM ypaBHEHUSIM
(Maccel, 00bEMA, KOJIMYECTBA MCXOIHOTO BEIIECTBA WIIM TPOJYKTA PEAKIUH MO W3BECTHBIM
Macce, 00bEMY, KOJIMYECTBY OJTHOTO M3 MCXOIHBIX BEIIECTB WIIH MPOAYKTOB PEAKIINH);

c(OpPMHPOBAHHOCTh YMEHHMH BJIQJIETh CUCTEMOMN 3HaHUI 00 OCHOBHBIX METO/1aX Hay4HOTO
MO3HAHUS, WCIONb3YeMbIX B XHMHUHU TPH HM3YyYEHUM BEIIECTB M XUMHUYECKHX SBICHUHN
(HaOmofeHne, W3MEpeHHe, OJKCIEPUMEHT, MOJCIHPOBAHNE), WCIOIb30BATh CHCTEMHBIE
XUMHYECKHE 3HAHUS JIJIs IPHHATHUS PEHICHUI B KOHKPETHBIX )KU3HEHHBIX CUTYAIHSIX, CBSI3aHHBIX
C BEIL[ECTBAMU M UX MPUMEHEHHEM;

c(OPMHPOBAHHOCTh YMEHHMH COOJIOAATH MpaBHiia MOJIb30BAHUS XUMHUYECKOW MOCYA0H U
1abopaTOpHBIM 000PYIOBAaHHEM, a TaKXKe MpaBUiia 0OpaIleHus C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKIIUSIMU TI0 BBIITOJTHEHHIO JTA00PATOPHBIX XUMHUYECKUX OTIBITOB;

c(OpPMUPOBAHHOCTh YMEHUH TIJIAHUPOBATh M BBIMOIHATh XMUMHUYECKHHA HKCIIEPUMEHT
(mpeBpalleHus] OPraHNYeCKUX BEIECTB MPU HArpeBaHUU, MOJYUYECHUE ITUIICHA U U3YYEHHUE ero
CBOWCTB, Ka4YeCTBEHHBIC pEAKIMM OPraHWYECKWX BEIIECTB, JCHATypamus OEJIKOB TpH
HarpeBaHWH, IIBETHHIC PEAKIIMU OCITKOB) B COOTBETCTBHUHU C MPABHIIAMH TEXHUKH 0E30MaCHOCTH
npu oOpallleH!H C BEIEeCTBAMU U JTAOOPaTOPHBIM 00OpYIOBaHUEM, HPEICTABIATh PE3yJIbTaThl
XUMHUYECKOTO JKCIEpUMEHTa B (hopMe 3alUCH ypaBHEHHUH COOTBETCTBYIOIIMX pEaKUUN u
(bopMyITHpOBaTH BBIBOJIBI HA OCHOBE ATHX PE3yJIbTAaTOB;

c(OPMHUPOBAHHOCTh YMEHHI KPUTHYECKHA AHAIM3MPOBATH XUMHUYECKYIO WH(POPMAIHIO,
MOJy4aeMyI0 U3 pa3HbIX HCTOYHHUKOB (CpeicTBa MaccoBoi nH(popmaruun, UHTepHeT u Ipyrux);

c(OPMHPOBAHHOCTh YMEHHMH COOJIOJAaTh TpaBWiIa SKOJOTUYECKH IIeJIECO00Pa3HOTro
MOBE/EHNA B OBITY M TPYIOBOM NEATENBHOCTH B IEJIIX COXPAHEHHS CBOETO 370POBbS U
OKpYKarolllel MpUPOHON CpPEeIbl, OCO3HABATH OMACHOCTh BO3JACHCTBUSI HA KUBBIE OPraHU3MBI
OTpeNeNIEHHBIX OPraHUYeCKUX BEIIeCTB, MOHMMAs cMbica mnokasatens [1JK, moscHsATh Ha
IpUMepax CIocoObl YMEHBIICHUS U MPEAOTBPAIICHUSI UX BPEIHOTO BO3JCHCTBUS HAa OPraHU3M
YeJI0BeKa;



JUIsi 00y4aroluXcsl ¢ OrPaHUYCHHBIMH BO3MOXHOCTSIMU 370POBbsS: YMEHHE HMPHUMEHSTH
3HaHHUS 00 OCHOBHBIX JOCTYITHBIX METO/IaX TIO3HAHUS BEIIECTB M XUMUYECKHX SBJICHHIA,

JUIA CJENbIX H CHa0OBHIAMMX OOYyYaroIIUMXCA: YMEHHE HCIONIb30BaTh pelibeHO-
TOYEUHYIO cucTeMy o0o3HaueHuit JI. bpaitns nis 3amucu Xumudeckux Gopmyi.

11 KUIIACC

[IpenmerHble pe3ynbTaThl OCBOCHHMS Kypca «OOmas W HeEOpraHudecKas XUMHDY
OTPAXKAIOT:

Cc(OPMHPOBAHHOCTb NPEACTABICHUN: O XMMHUYECKOH COCTaBIAIOIIEH €CTeCTBEHHO-
Hay4YHOH KapTHHBI MHUpa, POJIM XUMHUHM B TMO3HAHUM SIBICHUH NPUPOIbI, B (HOPMHPOBAHUU
MBIIUICHUSI U KYJIBTYpPBl JIMYHOCTH, €€ (PYHKIIMOHAILHOW TPaMOTHOCTH, HEOOXOAMMOW st
pelIeHHs MpPaKTUYECKUX 3aJad M D3KOJOTMYECKM OOOCHOBAaHHOIO OTHOLIEHHMSI K CBOEMY
3I0pPOBBIO U IPUPOJIHON CpenE;

BIQJICHUE CUCTEMONM XUMHUYECKMX 3HAHMH, KOTOpas BKIJIIOYAET: OCHOBOIIOJATaIoIINe
HNOHATHS (XMMUYECKHI 3JIEMEHT, aTOM, U30TOII, S-, P-, 0- BJICKTPOHHBIE OPOUTAIIN ATOMOB, HOH,
MOJIEKYJIa, MOJIb, MOJISIPHBII O00BEM, BAJIEHTHOCTb, AJIEKTPOOTPULIATEIBHOCTh, CTEIEHb
OKHMCIICHMs, XMMHUYECKas CBs3b (KOBaJCHTHAas, MOHHAs, METAJUINYecKas, BOJOPOJHAs),
KPUCTAJZIMYECKAss  PEIIETKA, TUIBI XMMHMYECKHX  pEakUuid, pacTBOp,  DJIEKTPOJIUTHL,
HEIJIEKTPOJIUTHI, IEKTPOIUTUYECKAs JUCCOLMALHNS, OKUCIMUTENb, BOCCTAHOBUTENb, CKOPOCThH
XUMHYECKOM  peaKIMM, XHUMHYECKOE PpaBHOBECUE); TEOpPUM U  3aKOHbl  (Teopus
JJIEKTPOJIUTUYECKON Jucconuanuu, nepuoandeckui 3akoH JI. M. MenneneeBa, 3akoH
COXPaHEHMsI MacChl BELIECTB, 3aKOH COXPAHEHMs M IPEBPAIICHUs DHEPTUU NPU XMMHYECKHX
peakuusx), 3aKOHOMEPHOCTH, CHUMBOJMYECKHI S3bIK XUMHH, MHPOBO33PEHUECKHE 3HaAHMS,
JeXallhe B OCHOBE ITIOHMMAaHWsS NPUYMHHOCTH M CHCTEMHOCTHM XHMHMUYECKUX SIBJICHU,
(akTOJIOrMUECKUE CBEJCHHS O CBOMCTBAX, COCTaBe, MOJIyYEHUH U 0€301MacCHOM HCIOJIb30BAHUU
Ba)XHEHIINX HEOPIraHWYECKUX BEIECTB B OBITY M MPAKTHUECKON JAEATEIbHOCTH YEI0BEKa,;

c(OpMUPOBAHHOCTh YMEHUH BBIABIIATH XapaKTE€pPHbIC MPU3HAKHU MOHATHH, yCTaHABIUBATh
UX B3aUMOCBA3b, HCIIOJIB30BATh COOTBETCTBYIOIIME IMOHATUSA IPH ONMCAHMM HEOPTraHWYECKHX
BELIECTB U UX NPEBPAILECHUN;

c(OPMHPOBAHHOCTh YMEHHMI MCIIOJIB30BaTh XUMHUYECKYIO CHUMBOJMKY JUIsI COCTaBJICHUS
dopMyn BemIeCTB M ypaBHEHMH XUMHUYECKUX pEaKLUH, CHUCTEMaTHYECKYI0 HOMEHKJIATypy
(IUPAC) u TpuBHallbHBIC Ha3BaHHs OTICIbHBIX HEOPraHUYECKMX BEIIECTB (yrapHbI Tas3,
YIJIEKUCIIBIA Ta3, aMMHUaK, raméHas W3BECTh, HETalméHas W3BECTh, NUTHEBAs COAA, MUPUT U
ApyrHue);

c(OpPMHPOBAHHOCTh YMEHUH ONpPEENsATh BAICHTHOCTb U CTETIEHb OKUCICHUS XUMUYECKUX
AJIEMEHTOB B COEIMHEHUSIX PA3IMYHOIO COCTaBa, BUJ XUMUYECKOU CBSI3U (KOBaJIGHTHAs!, HOHHA,
MeTaJIJINYecKasi, BOJOPO/JAHAsA) B COCAMHEHMSIX, TUI KPUCTAIIMYECKON PEIIETKH KOHKPETHOTO
BEIleCTBa (aTOMHas, MOJIEKYJpHas, HOHHAas, METaJJIMuecKas), XapakTep Cpelasl B BOJHBIX
pacTBOpaxX HEOPraHUYECKUX COCAUHEHUN;

c(OPMHPOBAHHOCTh YMEHUI YCTaHABJIMBATH IMPUHAAJIECKHOCTh HEOPraHUUYECKHX BEIIECTB
II0 UX COCTaBY K ONpeAEIEHHOMY KJlacCy/TpyIle COeAMHEHUH (IPOCThIE BEIIECTBA — METAJLIbI U
HEMETaJlJIbl, OKCUIbl, OCHOBAHUS, KUCIOTHI, aM(POTepHBIE TUAPOKCHIBI, COJIH);

c(OPMHPOBAHHOCTh YMEHHMH pPacKpbIBaTh CMBICT Iepuonundeckoro 3akona J[. MW.
MenpgeneeBa M JI€MOHCTPUPOBaTb €0  CUCTEMATHU3UPYIOILYIO, OOBACHUTEIBHYHD U
MIPOTHOCTHUYECKYIO () YHKIIHH,



c(OpMUPOBAHHOCTh ~ YMEHHMI  XapaKTepu30BaTh d3JEKTPOHHOE CTPOCHHE aTOMOB
XUMHUUYECKHX 1eMeHToB 1—4 nepuonos [lepuonuueckoii cucteMbl XUMHUECKUX 3i1eMeHToB /1. 1.
MeHneneeBa, HCIOJIb3Ys MOHATHS «S-, P-, d-3JEKTPOHHBIE OPOUTAIN», «IHEPIETUUYCCKHE
YPOBHU», OOBACHATH 3aKOHOMEPHOCTHM H3MEHEHHUS CBOMCTB XHMHUYECKHUX OJJIEMEHTOB M HX
COEIMHEHUH 10 nepuoaam u rpynnam [lepuoandeckoil cucreMbl XUMUYECKUX 31emMeHToB [[. U.
Menneneena;

c(OPMHPOBAHHOCTh YMEHHMH XapaKTepH30BaTh (OMUCHIBATH) OOIIME XUMHYECKUE
CBOMCTBA HEOPraHMYECKHUX BEIIECTB pPAa3JUYHbIX KJIACCOB, MOJATBEPXKIAaTh CYIIECTBOBAaHUE
FEHETUYECKOM CBSI3M MEXKJYy HEOPraHWYeCKHMMH BEIECTBAMU C IIOMOIIBIK YpaBHEHUI
COOTBETCTBYIOIIMX XUMUYECKUX PEaKIIUA;

c(OpPMUPOBAHHOCTh YMEHUS KIACCH(PHUIMPOBATH XUMHUYECKHE PEAKIUU IO Pa3IUIHBIM
npu3HaKkaM (YMCIy W COCTaBy pearupyrolux BeUIecTB, TeIIoBOMY 3(hdexTy peaxiuwu,
M3MEHEHUIO CTENEHEeH OKUCIICHHSI 3JIEMEHTOB, OOPaTUMOCTH PEAKIMH, YIaCTHUIO KaTalnu3aTopa);

c(hOpMUPOBAHHOCTh YMEHUN COCTABJIATH YPABHEHUS PEAKLUN PA3IUYHBIX TUIIOB, MOJIHBIE
U COKpalIEHHBIC YPAaBHEHHS pPeakluii HOHHOTO OOMEHA, YUUTHIBASI YCIOBUS, MPU KOTOPBIX 3TH
peaklMy UIYT 10 KOHLA;

c(OpMUPOBAHHOCTh YMEHUW MPOBOAUTH PEAKIUH, MOATBEPKAAIOIINE KaueCTBEHHBIN
COCTaB pa3JIMYHBIX HEOPTraHWYECKUX BEIIECTB, pPACMO3HABATh OMNBITHBIM NYTEM HOHBI,
MPUCYTCTBYIOIIHNE B BOJHBIX PaCTBOPaX HEOPTAHMUECKUX BEIIECTB;

c(OpMUPOBAHHOCTh YMEHUN PACKPBIBATh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaxIuii MOCPEICTBOM COCTABJICHUS AIEKTPOHHOTO OaaHca ATUX PEaKIIHii;

c(hOpMUPOBAHHOCTh YMEHUN OOBSCHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM PEaKIUh OT
pa3UYHBIX (PAKTOPOB; XapaKTEp CMEIICHHS XHUMHYECKOTO PaBHOBECHUS B 3aBUCHMOCTH OT
BHeIIHero Bo3aencTBus (mpuniun Jle [latense);

c(OpMUPOBAHHOCTh YMEHHH XapaKTepU30BaTh XUMHUYECKHE TIPOIECCHI, JIeKallhe B
OCHOBE MPOMBIIIVICHHOTO TOJyUYE€HUsI CEPHOM KHUCIIOThI, aMMHaKa, a Takke COPMUPOBAHHOCTH
MPEACTABICHUN 00 OOIIMX HAYYHBIX MPUHIUIAX W IKOJOTHYECKUX MPOoOIeMax XUMHYECKOTO
MIPOU3BOJICTBA;

c(OpMUPOBAHHOCTh YMEHUW MPOBOAWTH BBHIYMCIEHUS C MCIOJIb30BAHUEM TIOHATHUS
«MaccoBasi JIOJis BEIIECTBA B PACTBOPE», OOBEMHBIX OTHOIICHHM Ta30B MPU XUMHUUYECKHX
peaxkusx, Macchbl BEIIEeCTBAa WM 00bEMA ra3oB MO M3BECTHOMY KOJMYECTBY BEIECTBA, Macce
Wi 00bEMY OJIHOTO M3 YYAaCTBYIOIIUX B PEAKIMH BEIIECTB, TEIUIOBOTO 3¢ eKTa peakiuu Ha
OCHOBE 3aKOHOB COXPaHEHHUS MACChl BELIECTB, IPEBPAILICHHS U COXPAHEHUS YDHEPTUU;

c(hOopMUPOBAHHOCTh YMEHUHN COONIOAAThH MPaBUJIA MOJB30BAHHUS XUMHUYECKON MOCYA0N U
1abopaTOpHBIM 000PYIOBaHKMEM, a TAK)KEe MpaBUiia 0OpaIEHUs C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKIIUSMU TIO BBITTOTHEHUIO JIA0OPATOPHBIX XUMUYECKUX OMBITOB;

c(OpMUPOBAHHOCTh YMEHUH TIUJIAHUPOBATH M BBIMOIHATh XUMHYECKUN JKCIEPUMEHT
(paznmoxeHue NEpoKcHIa BOJOPOAA B NPUCYTCTBHM KaTallu3aTopa, OMPEIENIEHUE CpeJibl
PacTBOPOB BEIECTB C MOMOIIBI YHUBEPCATILHOTO WHINKATOPA, BIUSHUE PA3TUYHBIX (PaKTOPOB
Ha CKOPOCTh XHMHYECKOW PEaKIuH, peakllud HMOHHOTO OOMEHa, KaueCTBEHHBIC peakluud Ha
cynb(ar-, kKapOoHaT- U XJIOPUA-aHUOHBI, HA KATHOH aMMOHHS, PEIICHUE YKCIIEPUMEHTATBHBIX
3agau nmo TemMam «Metamnel»y u «Hemeramibl») B COOTBETCTBUM C TpaBUJIaMH TEXHUKU
06e30macHOCTH TIpH OOpaICHUH C BEIIECTBAMH U J1a00paTOPHBIM 000pYyI0BaHUEM, MTPECTABIATh
pe3yNnbTaThl XUMHUYECKOTO JKCIEPUMEHTa B (hopMe 3amucH ypaBHEHUN COOTBETCTBYIOIIUX
peakiuii 1 GopMyIHPOBATH BBIBOBI HA OCHOBE 3THX PE3Y/IhTATOB;



c(OpMUPOBAHHOCTh YMEHHMI KPUTHUYECKH aHaJIM3UPOBATh XMMHUYECKYI0 HH(OpMaIHNIo,
MOJIy4aeMyl0 M3 pPa3HbIX HCTOYHUKOB (CpEeACTBAa MacCOBOM KOMMyHHKauuu, MHTepHeT u
JPYTHX);

c(OpMUPOBAHHOCTh YMEHHUI COOOaTh MpaBUiIa HKOJOTMYECKU IIeJIecO00pa3HOro
MOBE/ICHUA B OBITY M TPYAOBOM [EATENbHOCTH B IENSIX COXPAHEHHS CBOErO 3/I0pOBbA U
OKpYKarollle NPUPOJHON CpPEeIbl, OCO3HABATH OMACHOCTh BO3JECHCTBUS HA KUBBIE OPraHU3MBI
OmpeeIEHHBIX BEIIECTB, MOHUMAsi cMbIch mokasarens [1JIK, moscHATs Ha mpuMepax CrocoObl
YMEHBLIEHUS U MIPEAOTBPALICHUS X BPEIHOIO BO3/ICMCTBUS HA OPraHU3M YEJI0BEKa;

JUIsi 00y4YaroluXcsl ¢ OrPaHUYEHHBIMH BO3MOXKHOCTSIMU 3JI0POBbS: YMEHHE HPUMEHATH
3HaHHUS 00 OCHOBHBIX JOCTYITHBIX METO/IaX MO3HAHUS BEUIECTB M XUMUYECKHX SBJICHHIA,

JUISL  CIICTIBIX W CJIA0OBUAAIIMX OOYYAIOIIUXCS: YMEHHE WCIONb30BaTh pelbeHO-
TOUCYHYIO cucTeMy ob6o3HaueHuit JI. bpaiins ans 3anucu XumMudeckux Gopmy.



TEMATHYECKOE INTAHUPOBAHHUE

10 KIIACC
KoanyectBo yacos DJIeKTPOHHbIE
HaumenoBaHue pa3gesioB U TeM (uudposbie)
Ne n/n Kontpoabnbie  IIpakTuyeckue
NpOrpaMMbl Bcero o0Opa3oBare/ibHbIe
padoThI padoTsI
pecypcsl
Pa3nen 1. TeopeTndyeckue 0CHOBBI OPraHNYeCKOH XMMHH
[Ipenmer oprannueckor xumuu. Teopust
11 CTPOEHUSI OPTAaHHYECKUX COSTMHEHHUH A. 3
M. bytieposa
Hroro no pazaeny 3
Pasnen 2. YrieBogopoasl
2.1 IIpenenpHBIE YTIIEBOAOPOABI — aTKAHBI 2
99 HenpenenbHbie yriieBooOpOAbl: aJKeHBbI, 6 1
' QJIKaJCHBI, ATKUHBI
2.3 ApoMaTuvecKue yrieBo0pOIbI 2
54 [IpupoaHble HCTOUHUKH YTIEBOAOPOIOB U 3 1
' uX mnepepadboTka
HUroro mo pa3neny 13
Pasnen 3. Kuciopoaconep:xanue opranndeckue coeJUHeHUs
3.1 Cnuptel. ®eHon 3
3.9 Anpaeruabl. KapOoHOBBIE KUCIIOTEHI. 7 1
' CnoxubIe 3QUpHI
3.3 VrieBoasl 3 1
Hroro no pasueny 13
Pasnen 4. A3oTcoaep:kaiye opraHudecKue coeInHeHust
4.1 AmuHBL. AMUHOKHUCIOTHL. benku 3




Hroro no pazgeny

Pa3pnen 5. BoicokoMoJieKy IsipHbIe COeAMHEHUS

5.1 ITnactmaccer. Kayuyku. Bonokna 2
HUroro no pazaeny 2
OBIIEE KOJIMYECTBO YACOB IIO ITPOT'PAMME 34




11 KJIACC

KoauuecTBo yacoB DJIeKTPOHHBbIE
HaumeHoBaHMe pa3aesioB U TeM (uudposbie)
Ne n/n Kontpoasnsie  IIpakTuyeckue
NMpOrpamMMmsl Bcero o0pa3oBaTeJibHbIE
padoTsI padoTsI
pecypcsl
Paznen 1. TeopeTudeckue 0CHOBBI XMMHHU
Ctpoenne atoMoB. Ileproamdeckuii 3aKoH
11 u [lepnonnyeckas cucreMa XUMHIECKAX 3
anemenToB JI. 1. MenzeneeBa
12 Crpoenue BemectBa. MHOrOoOpasue 4
' BELIECTB
1.3 XuMHAYeCcKUe peaKiiuu 6 1 1
HUroro mo pa3gemy 13
Pasnen 2. Heopranuueckasi xumust
2.1 Mertamib 1
2.2 Hemerammbt 9 1 1
23 CBsi3b HCOPraHUYCCKUX U OPraHnv4CCKUux )
' BEIIIECTB
Hroro mo pa3neny 17
Paszjnen 3. Xumus u xu3Hb
3.1 ‘ Xumus u )KU3Hb 4
HUroro no pazneny 4
OBIIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 34 2 3




IHOYPOYHOE IINTAHUPOBAHHUE

10 KIIACC
KoauuyecTBo yacoB DJIeKTPOHHbIE
Ne ara ugposbie
n/n Tema ypoka Bcero Konrpoapnbie  IMpaktieckue il:iyllem/m :)lﬁil;osaTenbﬂue
padoThI padoThI pecypebi
1 [Ipenmer opranudeckoi Xumun, eé 1
BO3HUKHOBEHHE, Pa3BUTHE U 3HAUCHUE
5 Teopust cTpoeHHSI OPraHUYECKUX COCTUHEHUI 1
A. M. bytnepoBa, €€ OCHOBHBIC TTOJIOKCHUS
[pencraBnenue o knaccupuKauu
3 opraHnyeckux Bemects. Homenkarypa 1
(cucTeMaTHueckasi) ¥ TpHBHATBHBIC HA3BAHUS
OpPTaHMYECKHX BELIECTB
4 AJKaHBI: COCTaB M CTPOCHHE, 1
TOMOJIOTHYECKHH PsijT
5 MertaH u 3TaH — npocreuiue 1
MPeJCTaBUTEH ANKAHOB
6 AJIKEHBI: COCTaB U CTPOEHHUE, CBOMCTBA 1
7 OTHUIEH 1 TPOTUIIEH — MpocTeiInue 1
MPEJICTaBUTEIH ATKCHOB
8 [IpakTuueckas padora Ne 1. «Ilomyuenue 1 1
3TUJICHA M U3yYEHHE €r0 CBOWCTBY
Ankanuensl. byranuen-1,3 u
9 Metunoyraauen-1,3. [lonydenue 1
CHUHTETHYECKOI'0 KaydyKa U PEe3UHBI
AJKUHBI: COCTAaB 1 0COOEHHOCTH CTPOEHHUS,
10 COMOJIOTUYECKUU Psil. ALIETUICH — 1

MPOCTEUIINN MPEICTABUTEND ATKUHOB




Brruncaenus mo YpaBHCHUIO XHMUYECKON

11
peaxkun

12 ApeHbl: 6eH30I1 ¥ TONy0Jl. TOKCUYHOCTD
apeHoB

13 I'enernyeckast CBA3b YIIIEBOIOPO/IOB,
MPUHAJUICKAIINX K Pa3THYHBIM KIIaccaM
[IpupoaHbIC HCTOYHUKY YTIIEBOIOPOIOB:

14 MIPUPOIHBINA T'a3 U MMOMyTHBIE HE(TSIHBIE Ta3bl,
He(Th ¥ IPOAYKTHI €€ mepepaboTKu
[IpuponHbIe HCTOYHUKH YTIIEBOIOPOIOB:

15 MIPUPOAHBIN T'a3 U MOMYTHBIC HEPTSIHBIE Ta3bl,
He(Th ¥ IPOIYKTHI €€ mepepaboTKu

16 KonTponbHas padora mo pazueny
«YTIEeBOIOPOAB»

17 [IpenenvHBIE OHOATOMHBIE CIIUPTHL: METAHOI
U 3TaHoi. BogopoaHas cBs3b

18 MHOr0aToOMHBIE CIIUPTHI: STUIICHIJIUKONb U
TIIALEPHH

19 ®deHon: cTpoeHNe MOJISKYIbI, (PU3HYECKUE U
XUMHUYECKUE CBOWCTBA, IPUMCHECHUE

20 Anpaerupl: GopMalbAer/ U alleTalbIeTHI.
A1leToH

21 OHOOCHOBHBIE Mpe/IeNIbHbIE KAPOOHOBBIC
KHCIIOTHI: MypaBbHHAs M YKCyCHAs

99 [IpakTuueckas padora Ne 2. «CBoiicTBa
pacTBOpa YKCYCHOM KHUCITIOThI»

93 CreapuHOBasl U OJICMHOBAsI KUCIIOTHI, KaK
MPEICTAaBUTENN BBICIINX KapOOHOBBIX KUCIOT

24 MpbLa KaK COJH BBICIIAX KApOOHOBBIX

KHCJIOT, NX MOIOIIEe ICHCTBHUE




CrnoxHbIe 23UPHI KaK MPOU3BOHBIC

25 KapOOHOBBIX KUCIIOT. [ HAPOIIN3 CIIOKHBIX 1
a¢hupoB

XKupsl: rTHAPOTU3, TPUMEHEHHE,
OHoIOrHYecKas poJib KHUPOB

26

YTreBoabl: cOCTaB, KiacCH(pHUKAIIHsL.
27 Bakneiimme mpencTaBUTEN: TII0K034, 1
¢bpykTo3a, caxaposa

28 Kpaxman u nemirono3a Kak IpupoaHbIe

MIOJIUMEPBI

KonTponbHas pabota mo pazueny

29 «Kucmoponconepxarire opraHmdecKue 1
COCMHEHHSD)

30 AMMHBI: METUJIAMHH ¥ aHUIHH 1
AMHHOKHUCITOTHI KaKk aM(pOTepHBIE

31 OpPraHUYECKUE COCTUHEHUS, UX 1

OHOJIOrMYECKOE 3HAUCHUE. HQHTI/II[LI

39 benxu kak npupoaHsie
BBICOKOMOJIEKYJIIPHBIE COEAMHEHUS

33 OCHOBHBIE OHATHS XUMHH 1
BBICOKOMOJICKYJISIPHBIX CO@,Z[I/IHGHI/Iﬁ

OCHOBHBIE METOIBI CUHTE32
34 BBICOKOMOIIEKYJIIPHBIX COEIMHEHHI. 1

[InacTmaccel, KaydyKH, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB 110 ITPOTPAMME 34




11 KUIIACC

Ne
n/ Tema ypoka
n

XUMHYECKUM 3JIEMEHT.
ATtoM. DnexkTpoHHAst
KOH(UTYpanus aTOMOB

ITepuoauueckuit 3aK0H
u Ilepuonuyeckas
CHUCTEMA XUMHUYCCKHUX
anemenToB Jl. W.
MeHnpeneeBa, UX CBI3b
C COBPEMEHHOU
TEOpUEH CTPOCHUS
aTOMOB

KoanuecTBo yacoB

Bceer
o ble padoThI

KonTpoasn

IIpakTHyeck
ue padoThbl

Jara
H3y4YeHHn
|

DJIeKTPOHHbIE
uudpoBbie
o0pa3oBaTeJbH
ple pecypchl

3aKOHOMEPHOCTH
N3MEHEHHS CBOMCTB
XUMHAYECKHUX
3JIEMEHTOB M UX
COEIUHEHUN 110
TpyIaM U Ieprojam.
3HaueHne
MIePUOTUIECKOTO
3aKOHA U CUCTEMBI
XAMHYECKHAX
anemenTtoB J[.W.
MenneneeBa B
Pa3BUTUU HAYKU

CrtpoeHue BemecTBa.
Xumuueckas CBsI3b, €€
BHU/IbI; MEXaHU3MBI
o0Opa3oBaHus
KOBQJICHTHOMH CBSI3H.
Bonoponnas cBs3b

BaneHTHOCTE.
DIEeKTPOOTPHUIIATEIIEHO
cTb. CTeneHb
okucjeHus. BemecTsa
MOJICKYJIIPHOTO U
HEMOJIEKYJIIPHOTO
CTPOCHUS

ITonsarue o

HUcTtunueie n

AUCTICPCHBIX CUCTCMaAx.




KOJUIOUTHBIE PACTBOPEI.
MaccosBas gons
BEILIECTBA B PaCTBOpE

Knaccudukarus u
HOMEHKJIaTypa
HEOPTraHWIECKUX
COCJTUHCHHMM.
I'eneTnyeckas CBS3b
HEOPTraHUYECKUX
BEILIECTB, Pa3IUYHbIX
KJIacCOB

Knaccuduxarms
XUMUYECKUX PEAKIU B
HEOPraHU4YeCKou 1
OpraHUYeCKON XUMUHU.
3aKoH COXpaHEeHHUs
MAacchl BELIECTB; 3aKOH
COXpaHEeHus U
MIPEBPALLECHUS SHEPTUH
IPU XUMHUYECKUX
peakuusax

CKOpOCTh peaKIIum.
OOpaTumble peakiuu.
XUMHYECKOE
paBHOBECHE

10

11

[IpakTnueckas padora
Neo 1. «BnusiHue
Pa3IUYHBIX (aKTOPOB
Ha CKOPOCTb
XUMUYECKOH PeaKLInui»

DNEeKTPONTUTHYECKAS
Jucconuanys. Ilonsarue
0 BOJIOPOTHOM
mokaszarese (pH)
pactBopa. Peakiuu
HOHHOT0 0OMeHa.
I'unponns
OpPTraHUYECKUX U
HeopraHqucm/Ix
BEIIECTB

12

OKHUCIUTEIBHO-
BOCCTaHOBUTEIIbHEBIC
peakuuu. [lonstre 06
AJIEKTPOIIN3E
PacIuiaBoB ¥ paCTBOPOB
coseit




13

Konrponbnas padota
0 pasfeiy
«Teopetnueckue
OCHOBBI XUMHM»

14

15

Mertannsl, ux
TTOJIOXKEHHUE B
[Tepuonnueckoit
CHUCTEME XMMHICCKHIX
anemenTtoB Jl. U.
Menaeneesa u
0COOEHHOCTH CTPOCHHUS
aToMoB. O01ue
(hm3nyeckue cBONCTBA
METaJIIOB

CruiaBbl METAILIOB.
DNEeKTPOXUMUUCCKUMA
PAI HAapsDKEHUIMA
METaJUIOB

16

17

18

XHUMHUYECKHE CBOMCTBA
Ba)KHEHIIINX METAJIOB
(marpwuii, kamuii,
KaJbIUi, MarHuu,
ATIOMUHNN) ¥ UX
COCIUHCHHI

XHUMHYECKHe CBOMCTBA
XpoMa, MeI 1 UX
COEIMHEHUN
XHAMHYECKHE CBOMCTBA
LIMHKa, JKejie3a U UX
COEIMHEHUN

19

20

[IpakTuueckas padora
Ne 2. "Pemenne
9KCIIEPUMEHTAIBHBIX
3aja4 110 TeMe
«MeTtame»"

Hemeramnsl, ux
MOJIOXKEHHUE B
[Tepuonnueckoit
CHUCTEME XMMHYECKUX
anemenTtoB JI. U.
MenpeneeBa u
0COOEHHOCTH CTPOCHHS
aTOMOB

21

dusznyeckue CBOMCTBA
HEMETAILIOB.
Annotponus




HEMETAIIOB (Ha
MpUMeEpe KUCIOPoa,
cepsl, hocdopa u
yraeponaa)

22

XUMHUYECKHE CBOICTBA
raJloreHOB, CEPhI U UX
COeqUHEHUH

23

24

25

26

27

XUMHUYECKHE CBOICTBA
asorta, ¢ochopa u ux
COeTUHEHUH

XUMHYECKHE CBOMCTBA
yIaepoa, KpeMHUS U
HUX COCIUHCHHUI
[Ipumenenue
Ba)KHEHMIITHX
HEMETAIJIOB M UX
COCIMHEHMI

O0o01enue u
cHCTEeMaTH3aIusI
3HAHWM II0 TEME
«HemeTamibny.
Brraucnenus mo
YpaBHEHUSIM
XUMUYECKUX PEaKIUN U
TEPMOXUMHYECKHE
pacuérsl

[IpakTuueckas padora
Ne 3. «Pemenne
AKCIIEPUMEHTAITBHBIX
3aJ1a4 110 TeMe
"HemeTtamanr'"»

28

KonTponbnas pabdora
o TeMaM «MeTanabD)
u «Hemertayuien)

29

Heopranuueckue u
OpraHu4ecKue
KHUCJIOTHI.
Heopranuueckue u
OpraHU4ecKue
OCHOBaHMS

30

AmdorepHbIe
HEOpraHu4yecKue u
OpTraHUYECcKHUe
COCTMHEHHS.
I'enetnueckas cBsI3b
HEOPraHNYECKUX U




OpPraHnvYCCKUX BCHICCTB

31

32

Ponp xumuu B
obecrieucHUH
JKOJIOTHYECKOM,
SHEPTreTUYECKON U
MHUITIEBOM
0e30IacHOCTH,
Pa3BUTHH MEIUITHBI

[Ipencrasnenus o6
OOIIMX HAYYHBIX
MPUHIUTIAX
MTPOMBIIIIEHHOTO
MOJYYEHHS BaKHEUIINX
BEIIECTB

33

34

Uenosek B MUpe
BEIIECTB U MaTEpPHaIOB

Xumus ¥ 310pOBbE
4eJI0BEKa

OBLIEE KOJIMYECTBO
YACOB I10 I[TPOI'PAMME

34




