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MNOACHUTEJIBHAS 3AIINCKA

Pabouas mporpamma ydueOHOro MpeaMeTa «XUMHs» Ha YpPOBEHb CpeJHEero oOIIero
o0pa3oBaHUsl COCTaBICHa B COOTBETCTBUU ¢ DenepanbHOl 00pa3oBaTelNbHON MpPOrpaMMoin
cpenHero obmero odpazoBaHus (yTBEpKIeHa Mpuka3oM MuHHCTEpCTBaA mpocBemieHus PO ot
18.05.2023 Neo 371, 3apeructpupoBana B Muntocte Poccuu 12.07.2023 Ne 74228), Ha ocHOBe
®denepanbHOro 3akoHa ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccutickoii deneparumy,
TpeOOBaHUIl K pe3ysbTaTaM OCBOEHHUs (pelrepalibHOil 00pa30BaTEeIbHOM MPOrpaMMbI CPETHETrO
obmero ooOpazoanusi (POIlI COQO), npencrabieHHbix B DenepanbHOM TrocyIapCTBEHHOM
oOpazoBarensHoM ctanaapre COO, ¢ yuérom Konuenuuu npenojaBanus y4eOHOro npeamera
«Xumus» B 00pa3oBaTeNbHBIX opranm3anusax Poccuiickoir ®exepanuu, peagu3yOIX
OCHOBHBIE 00pa30BaTEIbHBIC IMPOTPAMMBbI, ¥ OCHOBHBIX MOJIOKEHUI «CTpareruun pa3BUTHS
BocnuTaHus B Poccuiickoit @Penepauuu Ha nepuon Ao 2025 roga» (Pacnopsxenue
[IpaButensctBa PO o1 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOIOB K pa3pabOTKe MporpaMmbl MO XUMHH, K OIpPEIeIeHHUI0 O0IIen
CTpaTeruu 0O0y4YeHHs, BOCHUTAHMS U Pa3BUTHUSL OOyUaIOLIUXCS CPEeICTBAMU y4eOHOro IMpeamMera
«Xumusi» nas 10-11 xnaccoB Ha 6a30BOM YPOBHE COCTAaBUJIM KOHLENTYaJbHBIE IOJIOKEHUS
OI'OC COO o B3auMOOOYCIOBICHHOCTH LENEl, COJAEp)KaHUs, pe3yibTaToB OOydeHUS U
TpeOOBaHUI K YPOBHIO MOJATOTOBKHU BBIITYCKHUKOB.

XuMuyeckoe o0pa3oBaHHE, TIOJy4yaeMO€ BBITyCKHHUKaMu  00mIeo0pa3oBaTeabHOM
OpraHM3aiy, SBISIETCS HEOThEMJIEMOM YacThlo HX oOpa3zoBaHHOCTH. OHO  CIy>XUT
3aBepLIAIOIIMM ITallOM peaju3alid Ha COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIFOUEBBIX
LEHHOCTEH, MNPHUCYIIUX LEJIOCTHOM CHCTEME XUMHUYECKOro oOpa3oBaHUS. OTU ILIEHHOCTH
KacaroTcsl TMO3HAaHUS 3aKOHOB IMPHUPOJIbl, (POPMUPOBAHUS MHUPOBO33PEHMS U OOLIEH KyJIbTYpbl
YeJOBEKa, a TaKKe DSKOJOIMYECKH OOOCHOBAHHOIO OTHOIIEHUS K CBOEMY 3/I0pOBBIO U
IpUpoOIHOH cpene. Peannsyercs xuMuyeckoe o0pazoBaHuE 00ydaroIIMXCs Ha YPOBHE CPEIHETO
ob1rero ob6pa3oBaHusl CpeACTBAMH y4€OHOTO TpeaMeTa «XUMHUS», COJAEPKaHUE U TOCTPOEHUE
KOTOPOTO ONpEZeNeHbl B IMporpaMMme IO XHMHUH C Y4€TOM CHEHU(PHUKH HAayKH XUMHH, €€
3HA4YeHUs B MO3HAHUM NMPHUPOJIBI U B MAaTEPHAIBHOM KM3HU OOIIECTBA, a TAKXKE ¢ yUETOM OOLINX
Henel M MPUHIUIIOB, XapaKTEPU3YIOIUX COBPEMEHHOE COCTOSIHUE CHCTEMBlI CPEIHEro OOIIero
obpazoBanus B Poccuiickoii @eneparmm.

XUMHS Kak 3J€MEHT CHUCTEMbl €CTECTBEHHBIX HayK UTpaeT 0coOylo poiib B COBPEMEHHON
[UBWIN3ALUHN, B CO3JJaHUM HOBOW 0a3zbl MaTepHalbHOW KyJnbTypbl. OHa BHOCHUT CBOM BKJaja B
(dbopMUpOBaHKE PALlMOHAILHOTO HAyYHOTO MBIIUIEHUS, B CO3JaHHUE LIEJIOCTHOTO MPEICTaBICHUS
00 OKpy»KarolleM MUpPe KaK O eIMHCTBE MPUPOJbI U YelIoBeKa, KOTopoe (GopMUpYeTCsS B XUMUU
Ha OCHOBE MOHHMMAaHUs BEHIECTBEHHOI'O COCTaBa OKPY’KAIOLIETO MHUPA, OCO3HAHUS B3aMMOCBSA3H
MEX/y CTPOCHUEM BEILIECTB, UX CBOWCTBAMH U BO3MOXHBIMH 00JaCTSIMU PUMEHEHUS.

TecHo B3auMOJEHCTBYST C JPYTMMH €CTECTBEHHBIMM HAayKaMHu, XHMHs CTaia
HEOTHEMJIEMON YacThl0 MHPOBOM KYJIbTYphl, HEOOXOIUMBIM YCJIOBHEM YCIEIIHOTO Tpyaa U
KHU3HU KaXJ0ro wieHa obmectBa. CoBpeMeHHas XMMHUsl KaK HayKa cO3MJaTelbHasl, Kak Hayka
BBICOKMX TEXHOJOIMH HalpaBiieHa Ha peIIeHUE INI0OANbHBIX MPOOJIEM YCTOHUMBOTO Pa3BUTHS
YEeJIOBEUECTBA — CBHIPbEBOM, JHEPreTUYECKOHM, MHUIIEBON, HKOJOTHYECKON OE€30MacHOCTH U
OXpaHbl 3J0POBbSI.

B cootBercTBMM ¢ 0OmIMMM LEISIMM M TNPHHLUIAMH CpeIHEro oOIiero ooOpa3oBaHUs
conepxanue npeamera «Xumush» (10—11 xmaccel, 6a30BbIil ypOBEHb U3YUEHUs1) OPUEHTUPOBAHO
MPEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO MOATOTOBKY OOYyYaloluxcs, HEOOXOIUMYI0 UM st

2



BBIPAOOTKH MHPOBO33PEHUYECKUX OPHUEHTHUPOB, YCIEIIHOTO BKJIIOYCHHUS B JKU3HB COIMYMa,
MPOJIOJDKCHUS 00pa30BaHUs B PA3IMYHBIX 00JIACTSIX, HE CBSA3aHHBIX HEMOCPEICTBEHHO C XMMHCH.

CocTaBisIOMMH TIpeAMeTa «XUMUSD» SBISIOTCS 0a30Bblie Kypchl — «Opranmueckas
xuMus» U «OO0I1as 1 HEOPraHUYeCcKass XUMHUS», OCHOBHBIM KOMIIOHEHTOM COJICP)KaHUS KOTOPBIX
SIBJISIFOTCSI OCHOBBI 0a30BOM HAyKHW: CHCTEMa 3HAHUM 110 HEOPTaHUYECKOW XUMHUH (C BKIIOUYECHUEM
3HaHUHM U3 00UIel XUMHH) U OpraHuYecKod Xxumuu. POpMHPOBAHUE AAHHOM CHCTEMBI 3HAHUM
IpH W3YYCHHH TpeaMeTa 00eCleYrBaeT BO3MOXKHOCTh PACCMOTPEHHUS BCETO MHOTOO0Opa3us
BEIIIECTB Ha OCHOBE OOIIUX MOHSTHI, 3aKOHOB ¥ TEOPUH XHUMUH.

CrpykTrypa coaepkanus KypcoB — «Opranudeckas xumus» u «OO0Ias 1 HeopraHudeckas
XUMUS» chopMHpOBaHA B MPOTpaMMe 1O XMMHH Ha OCHOBE CHCTEMHOIO IMOAX0/a K M3yUEHUIO
y4eOHOro Marepuana W OO0YyCIOBJICHA HCTOPUYECKH OOOCHOBAHHBIM Pa3BUTHEM 3HAHUM Ha
ONpENENEHHBIX TEOPETUYECKUX YpPOBHAX. Tak, B Kypce OpPraHMYeCKOM XHUMHUU BEIIeCTBa
paccMaTpUBaIOTCSI HAa YPOBHE KJIACCHYECKOW TEOPUU CTPOCHMSI OPraHMYECKUX COCIMHEHHM, a
TaKk)kKe Ha YPOBHE CTEPEOXMMHYECKUX M DBJICKTPOHHBIX MPEACTABICHUN O CTPOCHUU BEIECTB.
Ceenenusi 00 M3y4aeMbIX B Kypce BEIIECTBaX MAIOTCS B Pa3BUTHH — OT YTIJIIEBOAOPOJOB JO
CIIOKHBIX OMOJIOTMUYECKH AaKTHUBHBIX COCAMHEHHH. B Kypce opraHnmueckoil XMMHUU TOTYYaroT
pa3BuTHE CPOPMUPOBAHHBIE HA YPOBHE OCHOBHOrO OOIIEro oOpa3oBaHUs MEepBOHAYATIbHBIC
MIPEJICTABICHHUS] O XUMUYECKON CBSI3H, KJIACCH(PUKAITMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCHMOCTH
CBOICTB BEILIECTB OT UX CTPOCHHUS, O XUMUYECKOW PEAKIUH.

[Ton HOBBIM yriioM 3peHus B IMpeaMere «XuMus» 0a30BOr0 ypOBHS paccMaTpUBaeTCs
M3YYCHHBIII Ha YPOBHE OCHOBHOTO 0OIIEro o0pa3oBaHHUS TEOPETHUECKUH MaTepuan u
(aKTOJIOTUYECKHE CBEACHUS O BEIIECTBAX M XMMHYECKOW peakiuu. Tak, B 4aCTHOCTH, B Kypce
«O01mas 1 HeopraHWYEeCKass XUMHUsD» OO0YYAIOIIMMCS MPETOCTABISIETCS BO3MOKHOCTh OCO3HATh
3HaUEHUE TEPUOJMYECKOTO 3aKOHA C OOIIETEOPETUYECKUX M METOJOJIOTMUYECKUX TMO3HIIHA,
IyOke TMOHSATh HUCTOpUYEcKoe H3MeHeHHe (YHKIUMH 3TOro 3akoHa — OT oOoOmaromeil 1o
OOBSACHSIONIEH U TPOTHO3UPYIOLIEH.

Enunas cucrema 3HaHUN O BOKHEMIIMX BEIIECTBAX, UX COCTaBe, CTPOCHUM, CBOMCTBAX U
MPUMEHEHHUH, a TAKKE O XUMUYECKUX PEAKLIMIX, UX CYIIHOCTH M 3aKOHOMEPHOCTSX MPOTEKaHUs
JononHsaercss B Kypcax 10 wm 11 kiaccoB »ineMeHTaMu COJAEpKaHUS, HMMEIUUMU
KYJbTYPOJIOTHYECKUNA W TPUKIAJAHONW XapakTep. OTH 3HAHMUS CHOCOOCTBYIOT TOHMMAaHHIO
B3aUMOCBSI3M XUMHUU C JPYTHMH HayKaMH, PacKpbIBalOT €€ poJib B TO3HABaTEIbHON U
MPAKTUYECKON JEeSITeNbHOCTA YEIOBEKa, CIOCOOCTBYIOT BOCIHTAHUIO YBAXKEHHUS K TMpoIeccy
TBOpUYECTBA B O0JIACTU TEOPUU M MPAKTHUUECKUX MPHUIOKEHUN XUMHH, TOMOTAIOT BBIMYCKHHUKY
OPUEHTHPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MPOOIeMax, CBI3aHHBIX C XUMHUCH,
KPUTUYECKH OCMBICITUBATh WH()OPMAIIMIO U MPUMEHSTH €€ JJIsl TOTOJHEHUSI 3HAHUN, pelIeHus
MHTEJUIEKTYaJIbHBIX M 3KCHEPUMEHTAIbHBIX MCCIIENOBATENbCKUX 337ad. B 1enom conxepkaHue
ydaeOHOro mpeaMeTa « XUMUs JaHHOTO YPOBHS M3yU€HUs OPHEHTUPOBAHO HAa (OPMUPOBAHUE Y
00yJaronuxcsi MUPOBO33PEHUYECKON OCHOBHI JJIsi TOHUMaHUsI (GUIOCOPCKUX HIEH, TaKMX KaK:
MaTepHaIbHOE €TMHCTBO HEOPTAaHWYECKOTO W OPTaHWYECKOTO MUpPA, O0YCIOBIEHHOCTh CBONCTB
BEILECTB UX COCTABOM U CTPOCHHEM, TO3HABAEMOCTh MPUPOJIHBIX SIBICHUIN MyTEM 3KCIIEPUMEHTA
U pEIICHUS TPOTHBOPEUYUN MEXKIy HOBBIMU (PAaKTaMH U TEOPETUYSCKUMHU MPEANOCHIIKAMH,
OCO3HAHWE POJIM XMMHUHU B PEIICHUH SKOJOTUYECKHX MPOOJIEM, a Takke MpolieM cOepekeHus
SHEPreTUYECKUX PECYPCOB, CHIPHSI, CO3JaHUSI HOBBIX TEXHOJOTHI U MaTEpUAIIOB.

B mmane pemeHus 3amad BOCHHUTAHHS, PA3BUTHS W COIHAIM3AIMHA OOYYaIOUTUXCS
MNPUHATBIE MPOrpaMMON MO XMMHHU TOJIXOJbl K ONPENENCHUIO COJEPKAHUS M TOCTPOCHUS
mpeaAMeTa TpeIycMaTpuBaoT (GOPMHUPOBAHNUE YHUBEPCAIBHBIX YYCOHBIX IEHCTBUMA, WMEIOIINX
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0a30Boe 3HaUEHUE I PA3IMYHbBIX BUIOB JEATEILHOCTH: PEIIeHUs MpoOeM, MOUCKa, aHaIu3a U
o0paboTkn wuH(POpPMAIMK, HEOOXOOUMBIX IS MPHOOPETEHUS ONbITa MPAKTUYECKOH U
UCCIIEIOBATEIbCKON AEATEIbHOCTH, 3aHIMAIOIICH BaYKHOE MECTO B TIO3HAHUHM XUMHU.

B npakTtuke npenojaBaHusi XUMHH KaK Ha ypOBHE OCHOBHOT'O 00I1Iero 0Opa3oBaHus, TaK U
HAa YpPOBHE cpenHero obmiero oOpa3oBaHUS, TMPU  ONPENEICHUH  COJEpiKaTeIbHON
XapaKTepUCTHKHU IeJIel H3y4eHHUs IpeIMeTa HarpaBlIieHHEM IepBOCTENCHHONH 3HAYMMOCTU
TPaJUIIMOHHO Tpu3HAETcs (HOPMUPOBAHME OCHOB XHMHYECKOM HayKH Kak oOOJIacTH
COBPEMEHHOT0 €CTECTBO3HAHHUSA, MPAKTUYECKOW IEATENIbHOCTH YeJIOBeKa M KaK OJHOTO W3
KOMIIOHEHTOB MHUpPOBOW KyJbTyphl. C METOIMYECKOM TOYKM 3pEHUs TaKOW TMOAXO0A K
OTIpENIeJICHUIO IIeICH N3ydeHUs IpeIMeTa SABISETCS BIIOJIHE ONPABIAHHBIM.

CornacHO NaHHOW TOYKE 3pEHUS TJIABHBIMH ICIIIMH H3y4YeHHUsS TpeaMeTa «XUMHUS» Ha
6azoBom ypoBHe (10 =11 ku1.) sBASIOTCS:

e (QopmupoBaHHE CHCTEMbl XUMHUYECKMX 3HAHUW KakK Ba)KHEHIIEH cocTaBIstoLIei
€CTECTBEHHO-HAYYHOU KapTHHBI MHUpa, B OCHOBE KOTOPOH JieXkKaT KIIIOUEBbIC MOHSITHS,
(dbyHIaMeHTalbHbIE 3aKOHBI M TEOPHUH XHWMHHU, OCBOCHHUE S3bIKa HAayKd, YCBOCHHE W
MOHMMAHUE CYIIHOCTH JOCTYIHBIX OOOOIIEHUH MHPOBO33PEHUYECKOTO XapakTepa,
03HAKOMJICHHE C UCTOPHEH MX Pa3BUTHUS U CTAHOBJICHHUS;

e (QopmupoBaHuE U pa3BUTHE MPEACTABICHUI O HAYYHBIX METOJAX MO3HAHMS BEIIECTB U
XUMHUYECKHX peaklnid, HEOOXOMUMBIX JUIsl IPHOOPETEHUSI YMEHUI OPUEHTHUPOBATHCS B
MUpE BEIIECTB U XMMHUYECKHX SBICHUI, HIMEIOIIHUX MECTO B MIPUPOE, B MPAKTUUYECKON U
MOBCEHEBHOM KU3HU;

® Dpa3BUTHE YMEHUH W CIIOCOOOB JEATENBHOCTH, CBSI3aHHBIX C HAONIOJICHHEM H
OOBSICHEHHEM XUMHUYECKOTO JKCIEPUMEHTa, COOJIIOJICHHEM TpaBWiI Oe301acHOTO
oOpareHus ¢ BeIECTBAMH.

Hapsiny ¢ aTuM, conmepkarenbHasl XapakTepUCTUKA LIeJe U 3a/Ja4 U3y4eHus MpeaMera B
mporpaMMe Mo XMMHH YyTOYHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUH C HOBBIMH IIPUOPUTETAMU
B CHCTEME cpeaHero obmiero obOpazoBaHusi. CerojgHs B NPENOJaBaHUM XUMHUU B OOJIbIIEH
CTETIEHH OTHAETCS NPEANOYTEHHE MPAKTUYECKOH KOMIIOHEHTE COJIepXKaHUs OOy4YeHHS,
OpUEHTHUPOBAHHOM Ha TOJTOTOBKY BBIMYCKHHKAa OOIIe00pa3oBaTeIbHOW OpraHu3alluy,
BJIQ/ICIONIEr0 He HAOOpOM 3HaHUMU, a (PYHKIMOHANBHOW T'PaMOTHOCTBIO, TO €CTh CHOCO0aMU U
YMEHHUSIMH aKTUBHOTO TOJYYEHHS 3HAHUU U MPUMEHEHUS WX B peajbHOU KU3HU IS PEIICHUs
NPaKTUYECKUX 3a/1a4.

B cBi3M Cc OSTHUM TpH U3yYEHWH TpeaMera «XUMHS» JOMHHHPYIOIIee 3HAa4YCHHE
MPUOOPETAIOT TaKKe IIeNU U 337a4H, KaK:

ajganTanus OOydJaromMxcs K  YCIOBUSM JUHAMHYHO  pPa3BUBAIOLIETOCS  MHpA,
dbopMHpOBaHHWE WHTEIUIEKTYaJIbHO PAa3BUTOW JIMYHOCTH, TOTOBOM K camMoo0Opa30BaHUIO,
COTPYJHUYECTBY, CAMOCTOSITCIbHOMY TPHHSTHIO T'PAMOTHBIX PEIICHHA B KOHKPETHBIX
YKU3HEHHBIX CUTYaIUsIX, CBI3aHHBIX C BEIECTBAMU M UX MPUMEHEHUEM;

dbopMupoBaHHEe Yy OOYYarOIIMXCS KIIOUEBBIX HABBIKOB (KJIIOUEBBIX KOMIIETEHIIHA),
MMEIOLINX YHUBEpPCAIbHOE 3HAUEHUE JUUISl PA3IUUHbBIX BUJOB JESATENHOCTH: PEIIeHus Mpodiem,
MOMCKa, aHanmm3a W o00paboTku HWHGOpPMAIMU, HEOOXOIUMBIX UIsl MPUOOPETEHUs OTbITa
JESTEIIbHOCTH, KOTOpasi 3aHUMAeT BaXHOE MECTO B MO3HAHWU XUMHUH, a TaKXKe I OIEHKH C
MO3HILIUN HKOJIOTHUECKOW O€30MacHOCTH XapaKTepa BIUSHUS BEIECTB U XUMHUYECKHX MPOIIECCOB
Ha OpPTraHu3M YeJIOBEKa U IPUPOJIHYIO CPEY;



pa3BUTHE MO3HABATEIBHBIX WHTEPECOB, HHTEIUICKTYaIbHBIX U TBOPYECKHUX CIIOCOOHOCTEH
00yYaromuxcs: CHOCOOHOCTH CaMOCTOATENBHO IPHOOpETaTh HOBBIE 3HAHHUS [0 XHMHU B
COOTBETCTBUH C KU3HEHHBIMU MTOTPEOHOCTSMH, UCIIONIB30BAaTh COBPEMEHHbIE HH(POPMAITMOHHBIE
TEXHOJIOTUH JIUIsI IIOMCKA M aHAJIN3a yYeOHOH M HayYHO-TIOMYJIIPHON HH(DOPMAITUK XUMHYECKOTO
COJICPKAHUS;

¢dbopmMHpoOBaHUE U PA3BUTHE Y 0OYYAIOIIMXCS aCCOIIMATUBHOTO U JIOTMYECKOT'O MBILIUICHUS,
HAOJIOIATEIBHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOPbIE OCOOCHHO HEOOXOJUMBI, B
YaCTHOCTH, IPH TUTAHUPOBAHHUH U TIPOBEICHUH XUMUYECKOTO SKCIIEPUMEHTA,

BOCIIUTaHHE y OOydYaromuxcs yOekKIEHHOCTH B TyMaHUCTHYECKOW HAIpPaBICHHOCTH
XUMHH, €€ BaXHOW PpOMM B  PEUICHHHM TIJIOOAJIBHBIX  MPOOJIEM  paIllOHAIBHOTO
IPUPOONIOIB30BAHUS, TIOMOJHEHNUS SHEPreTUYECKUX PECYpPCOB M COXpPAHEHHUS MPHUPOTHOTO
pPaBHOBECHsI, OCO3HAHHUS HEOOXOJUMOCTH OEPEKHOTO OTHOUICHUS K MPHPOJEC H CBOEMY
3JI0POBBIO, & TaK)Ke MPUOOPETEHHS OMBITA MCIIOJIL30BAHMS MOJYUYCHHBIX 3HAHUH JUIS IPUHSATHUS
IPaMOTHBIX PEIICHUH B CUTYAIHSIX, CBI3aHHBIX C XUMHYECKIMH SIBJICHUSIMHU.

B y4yeOHOM mmaHe cpemHero oOmero oOpa3oBaHUs NpeaMeT «XHUMHUsD» 0a30BOTO YPOBHS
BXOJIMT B COCTaB MPEIMETHON 00s1acTH «ECcTeCTBEeHHO-HAYYHBIC IPEIMETHI.

OO61iee yucio 4acoB, OTBEAEHHBIX U U3YYEHUS XUMUHU, Ha 0a30BOM ypOBHE CPEIHEro
obmero obpazoBanusi, cocrapisier 68 wacoB: B 10 kmacce — 34 yvaca (1 yac B Hepenmo), B 11
Kkimacce — 34 gaca (1 gac B Heeno).



COJAEP)KAHUE OBYYEHUA
10 KJIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckne 0CHOBbI OPraHUYeCKO XUMHH

IIpeamer opraHM4ecKON XUMHUU: €€ BOSHUKHOBEHHE, PA3BUTHE U 3HAYCHUE B IOJIyYCHUU
HOBBIX BEILIECTB U MaTepuaioB. Teopus cTpoeHust opraHuueckux coequuennii A. M. bytieposa,
e€ OocHOBHbIe TNONOXKEeHUA. CTpyKTypHble (OpPMyYJIBI OpPraHMYECKMX BellecTB. l'omosnorus,
nu3oMepust. XuMu4ecKas CBsI3b B OpraHMUECKUX COSAUHEHUSIX — OJJMHAPHBIE U KPaTHbBIE CBSI3U.

[IpencraBnenne o  wiaccupukauuu  OopraHmdyeckux  Bemects.  Homenknarypa
OpPraHMYECKHUX COEJIMHEHMM (CUcTeMaTHuyecKas) M TpHUBHMAJIbHbIC HAa3BaHMA BAKHEMIIMX
IIPEJICTaBUTEIIEH KIIACCOB OPraHUYECKUX BELIECTB.

OKCHepUMEHTAJIbHBIE METOJIbl M3YUYEHMsI BELIECTB M UX NpEBpalllEeHU: 03HAKOMIICHUE C
oOpa3laMu OpraHMYEeCKUX BELIECTB M MaTepuajaMu Ha UX OCHOBE, MOJEIMPOBAHUE MOJEKYJI
OpPraHMYECKHUX BEIIECTB, HAOJIOJAEHHWE U ONMCAaHUE JAEMOHCTPALMOHHBIX OINBITOB IO
IPEBPALLCHUIO OPraHUYECKUX BEILECTB IIPH HarpeBaHUH (I1aBjieHue, 0OyTIIMBaHUE U FTOPEHUE).

Yraesoaopoabl

AJKaHbI: COCTaB M CTpPOEHUE, TOMOJOrMYecKMi psa. Meran u 3TaH — mpocTeiiiue
NpPEJCTaBUTENIN aJIKaHOB: (PHU3MUECKHE M XMMHUYECKHE CBOMCTBa (peakiuu 3aMelleHus |
TOPEHHs1), HaX0XKJICHUE B IPUPOJE, MOTyYEHUE U IPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUH psAll. DTWIEH U MPONWIEH — MPOCTEeHIINe
NPEJICTAaBUTENIN AJIKEHOB: (U3MYECKME U XUMHUYECKHE CBOMCTBa (peakuu THAPUPOBaHUS,
raJloreHUpPOBaHUs, TUAPATALMHU, OKUCIICHHS U IOJIMMEpH3alluN ), OJyYeHHE U IPUMEHEHHE.

Anxanuensl: Oytaguen-1,3 u metmnOyranueH-1,3: cTpoeHue, BaKHEHIINE XMMUYECKHE
cBoiicTBa (peakus noaumepusanun). IloayueHne cMHTETHYECKOTo KaydyKa U Pe3UHBI.

AJNKUHBI: COCTaB M OCOOEHHOCTH CTPOECHMS, TOMOJOTMYECKHI psia. ALETUIEH —
NPOCTEUIINIA MPeICTaBUTENb AIKMHOB: COCTaB, CTPOCHUE, (PU3NUYECKUE U XUMUYECKUE CBOMCTBA
(peakiuy ruIpupOBaHus, raIOTeHUPOBAHUS, THAPATALMHU, TOPEHNUS ), [TOJTyYeHUE U IPUMEHEHHE.

Apenbl. benson: coctaB, cTpoeHue, (DU3MYECKHE W XUMHUYECKHE CBOWCTBA (peaKiuu
TaJIOTEHUPOBAHUS. M HUTPOBAHUS), MOJY4YEHHE W TpUMEHeHue. Tonyon: cocmas, cmpoeuue,
Qusuueckue u XumuiecKue Ce0UCmea (peaKyuu 2aio02eHUposanus U HUMpPOBAHUs), NOIyYeHue U
npumenenue. TOKCUYHOCTb apeHOB. ['eHeTHueckas CBSI3b MEXIYy YIVIEBOJOPOJaMH,
MPUHAJIEKAIIMMU K Pa3JIU4YHBIM KJIacCaM.

[TpuponHble UCTOYHUKHU YIIIeBOAOPOJ0B. [IpuponHblil ra3 u nomyTHble He(TAHbIE Ta3bl.
Hepte u e€ mnpoucxoxnenue. CrocoObl mnepepadOTKM HEPTH: MEpPeroHka, KpPEeKUHT
(TepMHUYECKHiA, KaTaTUTHYeCKHii), muponus. [IpoaykTsl nepepaboTku HedTH, UX MPUMEHEHHE B
IPOMBIIIJICHHOCTH U B ObITY. KaMeHHBIH yroJib ¥ MPOYKThI €ro nepepadboTKy.

OKCIEpUMEHTAJIBHBIE METOJBI M3Y4YCHMs BEIIECTB U MX NPEBPAILCHUN: O3HAKOMIICHHUE C
o0pa3laMu IIacTMacc, KaydykoB U pe3uHsbl, kojutekuuu «HedTs» u «Yroms», MoaenpoBaHue
MOJIEKYJl YIJIEBOJOPOJOB U TaJOr€HONPOU3BOIHBIX, IPOBEJICHHE NPAKTHUYECKOW pPaOOTHI:
MI0Jy4Y€HHUE 3TUIIEHA U N3YYEHHE €r0 CBOMCTB.

PacuétHble 3agayn.




Bbluuciienuss 1mo ypaBHEHMIO XUMHMYECKOW peakuuu (Macchl, 00bEMa, KOJIMYECTBA
MCXOJHOTO BEIECTBA HJIM MPOAYKTA PEAKIMHU IO W3BECTHBIM Macce, 00bEMY, KOJIHYECTBY
OJIHOTO U3 UCXO/IHBIX BELIECTB UJIU IPOAYKTOB PEAKIIMH).

Kuciiopoacoaep:kamue opranuueckue coeAHHeHHUs

[IpenenpHble ONHOATOMHBIE CHUPTHL. MeETaHOJN W 3TAHON: CTPOCHHE, (U3NYECKHE U
XMMHUYECKHE CBOWCTBA (pEaKUUU C AKTUBHBIMU METaJlJIaMH, TajJOr€HOBOJOPOJIaMH, TOPEHHUE),
npuMeHeHHe. BogopoaHble CBsI3U MEXAy MOJIEKYJIaMH CIUPTOB. JlelicTBUE METaHOJIa U 3TaHOJIa
Ha OpraHMu3M YelloBeKa.

MHoroatomMHble CHMPTHI. OTUICHIVIMKONb W TJHULEPUH: CTpOeHHe, (U3NYECKHEe U
XMMHUYECKHE CBOMCTBA (B3aMMOIEHCTBUE CO IIETOYHBIMU METAJIJIaMH, KAUECTBEHHAsl peakLus Ha
MHOTOaTOMHBIE CIUPTHI). JlelicTBUE Ha opraHu3Mm uesnoBeka. [IpuMeHeHue riaulepuHa U
STHJICHTJIUKOJISL.

@deHou: CTpOEHHE MOJIEKYJbl, (U3NYECKHEe U XHUMHUYECKHE CBOWCTBA. TOKCHMYHOCTh
¢denona. [Ilpumenenue ¢enona.

Anpaeruapl U kemowuwvl. DopManbAeruj, aueTAIbICTU]: CTpPOCHHE, (u3MUeckue u
XMMHUYECKHE CBOMCTBa (peakUuu OKMCIEHHS W BOCCTAaHOBJIECHHUS, KAaueCTBEHHbBIC PpEaKIUH),
HOJIy4YEeHHE U TPUMEHEHHE.

OmHOOCHOBHBIE TIpe/iebHbIE KapOOHOBBIE KHCIOTHL. MypaBbUHAsE M YKCYCHast KUCIIOTHI:
CTpoeHHue, PU3MUECKUE U XUMHUECKUE CBOICTBA (CBOWCTBA, OOIIHE IS KJIacca KHCIIOT, PEeaKIus
TepupUKalMM), MOoIydeHHe M mnpuMmeHeHue. CreapuHOBas W OJIEMHOBAs KHUCIOTHI Kak
IPEJCTaBUTENIN BBICIIUX KapOOHOBBIX KUCIOT. Mblja KaK COJIM BBICIIUX KapOOHOBBIX KHCIIOT,
UX MOIOLIEE IEHCTBUE.

CrnosxHble 3Qupbl KaKk MPOU3BOJHbIE KAPOOHOBBIX KHUCIOT. ['MAPOIN3 CIOKHBIX 3(PUPOB.
Kupsl. I'maponns xxupos. I[Ipumenenne xxupos. bruonorndeckas poiib KHUpPOB.

VYrneBoJpl: cocTaB, KJIacCU(PUKAIHS YTIeBOJA0B (MOHO-, 11~ U Mojaucaxapuibsl). ['moko3a —
IpOCTEHIINKA MOHOCaXapua: OCOOEHHOCTH CTPOEHHSI MOJEKYJbl, (PU3HMUECKHEe U XUMUYECKHe
cBoiicTBa (B3aumopeicTBue ¢ ruapokcuaoM Meau(ll), oxucieHme amMMHauyHBIM PacTBOPOM
okcuma cepebpa(l), BoccTaHOBIEHHE, OpOKEHHE TIIIOKO3bI), HAXOXICHHE B MPHPOJE,
npuMeHeHue, Ouosnoruueckas poib. Porocunrte3. Ppykro3a Kak U30Mep TITFOKO3bI.

Kpaxman u nesmiono3a kak npupojHble noaumepbl. CTpoeHue kpaxmasia U LEeUTI0I03BL.
duznyeckue 1 XUMUUECKHE CBOMCTBA KpaxMaia (THIpOu3, KaYeCTBEeHHAs PeaKus ¢ HOJIOM).

OKCHEpUMEHTAJILHBIE METOABl M3YUYEHMs BEIIECTB M MX IPEBpALICHMI: NPOBEACHUE,
HaOJIoIeHHe W ONMCAaHWE JEMOHCTPALMOHHBIX OIBITOB: TOPEHHE CIUPTOB, KaueCTBEHHbBIE
peakuu OJHOATOMHBIX CIHUPTOB (OKUCIEHHE 3TaHoda okcuaoMm Meau(ll)), MHOroaToMHBIX
crupToB (B3ammojelicTBue ThunepuHa ¢ ruapokcuaoM menu(ll)), ampmerumoB (okucieHue
aMMMa4YHbIM pacTBopoM okcuja cepebpa(l) u runpokcugom wmenu(ll), B3aumoneiicTBue
Kpaxmajia C HOJOM), MHpPOBEAECHUE TIPaKTHUECKOW paldoThl: CBOICTBa pacTBOpa YKCYCHOH
KHCIIOTBI.

Pacuérnrie 3amaun.

Boruncnenuss mo ypaBHEHUIO XWMHUYECKOW peakuuu (Macchl, 00bEMa, KOIUYeCTBa
MCXOJHOTO BEIECTBA HJIM TMPOAYKTAa PEAaKIHMHU IO H3BECTHBIM Macce, 00bEMY, KOJIHUYECTBY
OJIHOTO U3 UCXOJIHBIX BELIECTB WIN MPOAYKTOB PEAKLINN).

A3oTcoaeprkaiie OpraHn4ecKue COeANHEHMs.

AMHUHOKHCIOTBI Kak aM{QOTepHble OpraHuyeckue coeauHeHus. dDusnyeckue u
XMMHUYECKHE CBOWCTBA AaMHUHOKUCIOT (Ha mpuMepe IMIuHA). buonornuyeckoe 3HaueHHe
aMHHOKuUCIOT. [lentuapt.



benkn xak NnpupoAHbBIE BBICOKOMOJEKYJISIpHBIE coenuHeHus. [lepBuyHas, BTOpUYHAs U
TPEeTUYHAsi CTPyKTypa OenkoB. XHMHUYECKHE CBOWCTBA OEJKOB: THIPOJIU3, JI€HATYpaIus,
KauECTBEHHbIE PEAaKIIMK Ha OEIIKH.

OKcliepUMEHTalIbHbIE METOJbl M3Y4EHHUs BEUIECTB M MX IpeBpalleHuil: HaOaroAeHue u
ONKCaHWE JEMOHCTPALIMOHHBIX OIIBITOB: JEHATypalus OEIKOB IpH HarpeBaHWHU, LIBETHBIE
peakiuu OEIKOB.

BbicokomosieKkyIsipHbIe COeJUHEHHS

OcCHOBHBIE TOHATUS XUMHH BBICOKOMOJIEKYJISIDHBIX COCOUHEHHUI: MOHOMEp, IOJUMED,
CTPYKTYpPHOE 3BEHO, CTENEHb IOJIMMEPU3aLUHU, CPEOHAS MOJIEKYJsipHass Macca. OCHOBHbIE
METO/Ibl CUHTE3a BBICOKOMOJIEKYJISIPHBIX COEIMHEHUIN — OJIMMEPU3ALIS U MTOJIMKOHIEHCALINS.

OKCHepUMEHTAJIbHBIE METOJIbl M3Y4YEHMsI BEUIECTB U MX MPEBpAILCHUN: O3HAKOMIIEHUE C
00pa3iaMu NpUPOAHBIX U HCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAYUyKOB.

Me:xnpeaMeTHbIE CBSI3H.

Peanu3zanus MeXnpeIMeTHBIX CBsI3€l MU M3Yy4YeHUM opraHumdeckoil xumuu B 10 kmacce
OCYILIECTBJISIETCSI 4YEpe3 HCIOJIb30BAHHWE KaK OOIIMX €CTECTBEHHO-HAYYHBIX IMOHATHH, Tak U
IOHSITUH, ABJISAIOMXCSA CUCTEMHBIMU JIJIS OTJEJIBHBIX ITPEIMETOB €CTECTBEHHO-HAYYHOIO LIUKJIA.

OO0ue ecTecTBEHHO-HAy4YHbIE IOHATHS: SIBJIEHUE, HAayyHbIH (akT, TUIOTE3a, 3aKOH,
TEOpHsI, aHaIMW3, CHUHTE3, KIACCU(PHUKAIMSI, MEePUOAUYHOCTh, HAOIIOJCHHE, HW3MEpEHHeE,
HKCIEPUMEHT, MOJIETTUPOBAHHUE.

®dusznka: MaTepus, SJHEPIus, Macca, aToM, JIEKTPOH, MOJIEKYJ1a, SHEPr€TUYECKUI YPOBEHb,
BEIIIECTBO, TeJI0, 00BEM, arperaTHoe COCTOSHUE BEIeCTBa, (pU3MUecKre BETUUMHBI U €IUHULIBI
UX U3MEPEHUS.

buonorus: knerka, opranusMm, Oumocdepa, oOMEH BEIIECTB B OpraHusme, (pOTOCHHTE3,
OMOJIOTNYECKH aKTUBHBIE BellecTBa (O€IKH, yTrIeBOIbI, )KUPbI, (DEPMEHTHI).

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

TexHosorust: nuIIEeBbIe MPOIYKThI, OCHOBBI PAllMOHATILHOTO MUTAHUS, MOIOILIUE CPE/ICTBA,
JIEKapCTBEHHBIE M KOCMETHUYECKHE MTpernapaThl, MaTEpHUalbl U3 UCKYCCTBEHHBIX U CHHTETHUYECKUX
BOJIOKOH.

11 KUIIACC
OBIIAA U HEOPITAHUYECKASA XUMUA

Teopernyeckue 0CHOBbI XUMHMHU

XuMu4yeckuil dneMeHT. AToMm. Sapo aroma, H30TONBL. DJEKTPOHHAs O0OJIOYKA.
DHepreTUyYecKre ypOBHHM, MOAYPOBHH. ATOMHBIE OpOUTany, S-, p-, d- anmemenTbl. OCOOCHHOCTH
pacmpeneneHus AIEKTPOHOB MO OpOUTAsIM B aTOMax 3JIEMEHTOB MEPBBIX YETHIPEX MEPHOJIOB.
DneKTpoHHas: KOHPUTYpAIHs aTOMOB.

Ilepuonnueckuii 3akoH u llepuogmyeckas cucrema xumuueckux osnemeHtos /J[. H.
MenneneeBa. CBs3b NEPUOAMYECKOrO 3aKoHa M Ilepmogmyeckoil CHUCTEMBl XUMHYECKHX
snemeHToB J[. M. MenaeneeBa ¢ COBpEMEHHOW TEOpUEH CTPOEHUS aTOMOB. 3aKOHOMEPHOCTH
W3MEHEHHUS CBOMCTB XUMHYECKHX AJIEMEHTOB U 00pa3yeMbIX UMHU MPOCTHIX U CIOKHBIX BEIIECTB
10 Tpynnam u nepuojam. 3HaueHue MNepruoIUUECKOro 3aKOHa B Pa3BUTHHU HAYKH.

Ctpoenue BemiecTBa. XHWMHYECKass CBsI3b. BHIbI XUMHUYECKON CBsI3M (KOBAJICHTHAs
HEMOJISIpHAsl U TIOJISIpHAs, MOHHAs, METaJTMdecKkas). MexaHu3Mbl 00pa30BaHUs KOBAJICHTHOU



XUMUYECKON CB3U (OOMEHHBIN M JTIOHOPHO-aKIeNTOpHBIN). BomopoaHas cBs3s. BaaeHTHOCTD.
DneKTpooTpULaTENIbHOCTh. CTeNeHb OKUCIEHU. IOHbI: KAaTUOHBI U aHUOHBI.

BemiecTBa MOJEKYJISIPHOTO U HEMOJEKYJIAPHOIO CTPOEHUS. 3aKOH IOCTOSHCTBA COCTaBa
BellecTBa. THWIbl KPUCTAUIMYECKUX PEUIETOK. 3aBUCUMOCTh CBOMCTBA BEIIECTB OT THUIMA
KPUCTAITNYECKON PEIIETKY.

[TonsiTue o aucnepcHbIX cucTemMax. VICTUHHBIE M KOJUIOMIHBIE pacTBOpbI. MaccoBas 10Js
BELIECTBA B pacTBOPE.

Knaccudukanus HeopraHmdeckux coenuHeHudd. HomeHkiarypa HeopraHu4ecKux
BellecTB. [ eHeTHYeckas CBSI3b HEOPTaHWYECKUX BEIIECTB, MPUHAAICKAIIUX K Pa3TUYHBIM
KJ1accam.

Xummnueckas peakuus. Kiaccupukanmuss XMMHUYECKUX PEaKIUii B HEOPTraHUYECKOH U
OpPraHUYECKON XUMUU. 3aKOH COXpPAHEHHS MACChl BEIECTB, 3aKOH COXpPaHEHHs U MPEeBpalleHUs
SHEPTUU NPU XUMUUYECKUX PEAKIUSIX.

CKOpOCTh peaknuu, €€ 3aBUCUMOCTh OT pa3iuyHbIX (akTopoB. OOpaTuMbie peakuuu.
XuMmuyeckoe paBHOBecHe. DakTOpbl, BIUAIOIIME HAa COCTOSHHUE XHMHUYECKOTO pPaBHOBECHS.
[Tpunnun Jle [latense.

OnekTponauTnueckas aucconuanus. CunbHble u crnadbie 31MeKTpoiauThl. Cpena BOJHBIX
pacTBOPOB BEILECTB: KHUCIas, HEUTpabHasl, IIET0YHAas.

OKHCIUTENbHO-BOCCTAHOBUTEBHBIE PEAKIIUH.

DKCTHepUMEHTAIbHBIE METO/bl M3YyYeHHUs BEUIECTB M WX MPEBpAllleHUui: JAEMOHCTpalus
tabmun «[lepuonuueckas cucrema xumudeckux snemeHtoB Jl. M. MenneneeBa», u3yueHue
MoJieJIe KPUCTAJUIMUECKUX pEelETOK, HaOJMI0JAeHHEe M ONHUCAaHUE JEMOHCTPALMOHHBIX U
71a00paTOPHBIX ONBITOB (Pa3JIoKEHHE IEPOKCHAAa BOJOpOJa B TNPUCYTCTBUM KaTalln3aTropa,
OIPEZCIIEHUE CPENBl PACTBOPOB BEIIECTB C NOMOUIbIO YHHUBEPCAIBHOTO MHIUKATOPA, pEaKLUu
HMOHHOT0 OOMeHa), MPOBEICHHE MpPAaKTUYeCKOH paboThl «BiusHue pasnuyHbIX (HaKTOpOB Ha
CKOPOCTh XUMHUYECKOM peaKum.

Pacuérnrie 3amaun.

Pac4€rbl o ypaBHEHUSAM XMMHYECKHUX PEAKIMM, B TOM YUCIIE TEPMOXUMHUYECKHUE PACUETHI,
Pacu€Thl ¢ UCIIOJIB30BAaHUEM TOHATHUS «MACCOBAs A0S BEILIECTBAY.

Heopranuyeckasi xumusi

Hewmerannsl. Ilonokenue HemeramioB B Ilepuonnyeckoil cucreMe XUMHYECKHX
sanemenTtoB Jl. M. MenneneeBa U OCOOEHHOCTH CTpoeHHMs aToMoB. (Pu3nyeckue CBOWCTBA
HEMETAJJIOB. AJIJIOTPOIHS HEMETAJUIOB (Ha MpUMepe KUcIopoa, cepsbl, pocdopa u yriaepona).

XUMHYECKHE CBOMCTBA BAXHEHITMX HEMETaUIOB (TaJIOTEHOB, Cephl, a3oTa, ¢ocdopa,
yTIepoaa U KPEMHHUS) U UX COeAMHEHUN (OKCHI0B, KUCIOPOICOIEPKALINX KUCIOT, BOJOPOIHBIX
COCTMHCHU).

ITpuMeHeHne BaXXHENIINX HEMETAINIOB M UX COSUHEHHH.

Meramisl. [lonoxenne meramios B [leproandeckoil cucteMe XMMUYECKHUX 3JIEMEHTOB /1.
N. MenneneeBa. OCOOEHHOCTH CTPOCHHS AJIEKTPOHHBIX 000JI0YEK aTOMOB MeTauioB. OOmiue
¢usnueckue cpoiictBa MetauoB. CIUIaBbl METAIOB. DJIEKTPOXUMHUECKUU DS HampsHKeHUiH
METAJIJIOB.

XWMHYECKHE CBOWCTBA BAXKHEUIINX METAJUIOB (HATPUH, KaJWid, KaJabIlMHA, MarHuu,
TIOMUHHM, IUHK, XPOM, JKEJI€30, ME/Ib) U UX COCTUHCHUM.

O61me cocoObl moTyueHusI MeTaJuIoB. [IpuMeHeHne MeTalIoB B ObITY M TEXHUKE.

OKCHEpUMEHTAJIbHBIE METOJbl H3YUYEHHMS BELIECTB M MX IPEBPALLEHUI: HU3Yy4YEHHUE
KoJuleKuuu «MeTaibl U CIJIaBbl», OOpa3lOB HEMETAJUIOB, PEIICHHE SKCIEPUMEHTAIbHBIX
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3aja4, HaAOJIOJEHME M  ONHMCAaHUE JEMOHCTPAllMOHHBIX U  JAOOPAaTOPHBIX  OIBITOB
(B3auMojielicTBUE TUAPOKCUIA AJTIOMUHUS C PACTBOPAMM KHUCIOT M IIEJIOYEH, KAu€CTBEHHBIE
peaKuy Ha KaTHOHBI METAJLJIOB).

PacuérHble 3anaun.

Pacuétsl Maccel BemecTBa MM 00bEMa ra3oB IO U3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce WM 00bEMY OJHOTO M3 YYacCTBYIOLIMX B PEaKIMH BEUIECTB, pacdyéThl Macchl (00BbEMA,
KOJIMYECTBA BEILIECTBA) MPOAYKTOB PEAKIIMH, ECIIM OJHO U3 BEIIECTB UMEET IPUMECH.

XuMHus U )KU3Hb

Ponp xuMun B 0GecriedeHnn 9KOJIOTMYECKOM, SJHEpreTHYeCKOl 1 MUIEeBOI 0€30aCHOCTH,
pa3BuTUM MenuuuHbl. lloHATHE O HayyHBIX METOJax II0O3HAHUS BEIIECTB M XUMHYECKHX
peaKuHnii.

[IpencraBiaenus o006 OOmMX HayyHbIX MNPUHLOUOAX I[POMBIIUIEHHOIO IOJIy4EHUS
BaXHEHILNX BEILECTB.

UYenoBek B MHUpPE BELIECTB M MaTEpHUAJOB: Ba)KHEWIINE CTPOUTEIbHBIE MaTepHallbl,
KOHCTPYKLIMOHHBIE MaTepuaybl, KPAacKH, CTEKJI0, KepaMuKa, MaTepuaibl i SJIEKTPOHUKH,
HaHOMaTepHalibl, OpraHMYECKUEe U MUHEpaJIbHbIE y100PEHUSI.

XuMHUs U 3[0pOBbE 4YEJIOBEKA: IPAaBHJIAa HWCIOJb30BaHUS JIEKAPCTBEHHBIX IIPENApaToB,
npaBuiIa 0€30MacHOTrO MCIIOJIb30BAHMSI ITPETIapaToOB OBITOBOM XUMHUH B TOBCETHEBHOM JKU3HHU.

MexnpeameTHbIE CBSI3H.

Peanuzanus MeXnpeaAMETHBIX CBA3€H NpU M3y4eHUU OOIIel U HEOPraHMYeCKOW XMMUU B
11 xyacce ocyIIecTBISIETCS Yepe3 UCHOIb30BAHNE KaK OOIIMX €CTECTBEHHO-HAYUYHBIX MOHATH,
TaK U MOHSTUM, ABJISIOUIMXCS CUCTEMHBIMU JJISl OTJENbHBIX MPEJAMETOB €CTECTBEHHO-HAYYHOTO
LUKJIA.

OOue ecTecTBEHHO-Hay4HbIE IOHATHA: Hay4HbIM (akT, rumoresa, 3aKOH, TEOPHUS,
aHanu3,  CHHTe3,  Kiaccu(ukauus,  MEepUOJUYHOCTh,  HAONIONEHHE,  IKCIEPUMEHT,
MOJIEJIMPOBaHUE, U3MEPEHUE, SIBICHUE.

®uznka: Marepusi, dSHEprus, macca, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, MOH, W30TOI,
PaTMOaKTUBHOCTb, MOJIEKYJa, YHEPreTUUECKUN YpPOBEHb, BELIECTBO, TEJNO, 00BEM, arperatHoe
COCTOSIHUE BEIECTBA, (PU3NUECKHUE BEIMUUHBI U €IMHULIBI X U3MEPEHMSI, CKOPOCTb.

buonorust: knerka, opraHusM, JKOcHcTeMa, Ouocdepa, Makpo- U MHKPOIIEMEHTHI,
BUTaMUHBI, 0OOMEH BEIIECTB B OpraHU3MeE.

['eorpadus: MuHepaibl, TOPHbIE TOPO/IbI, TOJIE3HbIE HCKOMAaeMbIe, TOIUIUBO, PECYPCHI.

TexHonorus: XUMHMYECKass  IPOMBIIIJIEHHOCTD, METAJLTYpPIHUs, IIPOU3BOJICTBO
CTPOUTENIbHBIX MaTepHasoB, CEJIbCKOXO3SCTBEHHOE IIPOU3BOICTBO, NuUIIeBas
IIPOMBINIIEHHOCTh, (apMaleBTU4YecKasi MPOMBIIUIEHHOCTb, MPOU3BOJCTBO KOCMETHYECKHX
IIPENapaToB, MPOU3BOJACTBO KOHCTPYKLMOHHBIX MAaTe€pHalIOB, 3JEKTPOHHAS MPOMBIIIIEHHOCTb,
HAaHOTEXHOJIOTUH.
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I[NTAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA IIPOITPAMMBI 110 XMMHWH HA
BA30BOM YPOBHE CPEJJHEI'O OBIIEI'O ObPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

OI'OC COO ycranaBiuBaeT TpeOOBaHUS K pe3yjibTaTaM OCBOCHHUS OOyYaIOIMIMMUCS
poTrpaMM CpPEAHEro oOIIero oOpazoBaHHs (JIMYHOCTHBIM, METANPEIMETHBIM U NPEAMETHBIM).
Hay4Ho-meronuueckoil OCHOBOM aisi pa3pabOTKM IUIAHUPYEMBIX pPE3YyJIbTaTOB OCBOEHUS
pOrpaMM CpeaHero o0Iero o0pa3oBaHus SBIAETCS CUCTEMHO-AESTEIbHOCTHBIHN MTOXO0/.

B cooTBeTcTBUM € CHUCTEMHO-AEATENBHOCTHBIM IIOJXOJOM B CTPYKType€ JIMYHOCTHBIX
pe3yJIbTaTOB OCBOCHHS TpeAMeTa «XHMHUS» Ha YpOBHE CpEIHEro ooOmero oOpa3oBaHHA
BBIJICJICHBI CIIEAYIOLINE COCTABIISIONINE:

OCO3HaHHE O0YYAIOLIUMHCA POCCUHCKOW Tpa’kAaHCKOM HAEHTUYHOCTH — TOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOSATENILHOCTH U CaMOOIIPEIEICHUIO;

HAJIMYME MOTUBAIMH K 00yUeHHIO;

[[EJICHANPABICHHOE PAa3BUTHE BHYTPEHHUX YOSKICHHU JIMYHOCTH HAa OCHOBE KITFOUEBBIX
LEHHOCTEN M UCTOPUUYECKUX TPagULUii 0a30BOM HAYKU XUMUM;

TFOTOBHOCTh M CHOCOOHOCTh OOYYarOIIMXCsl PYKOBOJCTBOBAaThCSI B CBOCH AEATENbHOCTU
[IEHHOCTHO-CMBICJIOBBIMH ~ YCTAHOBKAMH, NPUCYUIIMMH IEJIOCTHOH CHCTEME XHMHYECKOTO
oOpa3zoBaHus;

HaJIMYMe TPaBOCO3HAHUS DKOJIOTMYECKON KyJIbTypbl M CHOCOOHOCTH CTaBUTh LETH U
CTPOUTH )KU3HEHHBIE TJIAHBI.

JIMYHOCTHBIE pEe3yNbTaThl OCBOCHHUS TpeAMeTa «XUMHsS» JOCTHTAIOTCS B EIHHCTBE
yu4eOHON H BOCIHTATENIBHOW JIEATEIIBHOCTH B COOTBETCTBHH C TYMAaHHCTHYECKUMH,
COLMOKYJIbTYPHBIMH, JyXOBHO-HPAaBCTBEHHBIMM LIEHHOCTSIMM M HJeajaMU POCCHICKOro
IpaXJaHCKOrO O0OIIecTBa, NPUHATHIMH B OOIIECTBE HOPMaMH M NpPaBUIAMU MOBEJICHMS,
CHOCOOCTBYIOLIMMH TIPOIIECCAaM CaMOTIO3HAHUS, CAMOPA3BUTHS M HPABCTBEHHOTO CTAHOBIICHHS
JMYHOCTH 00yYaromuxcsl.

JIMuHOCTHBIE Pe3yJbTAThl OCBOCHUS INpenMeTa «XUMUS» OTpaxaroT cOPMHUPOBAHHOCTH
OMbITa MO3HABATENIbHOM M MPAKTUYECKOW JEATENbHOCTH OOYydalolmMXCsl M0 pealn3aluu
NPUHATHIX B 00IIECTBE IIEHHOCTEH, B TOM YHCJIE B YaCTH:

1) rpa:k1aHCcKOro BOCIIMTAHUSA:

0CO3HaHMsI O0YYAIOIUMHUCS CBOMX KOHCTHUTYIIMOHHBIX MpaB U 00S3aHHOCTEH, YBaXKEHHUS K
3aKOHY U MPABOTOPAIKY;

NPEICTaBICHUS O COIHUAIBHBIX HOpPMax M MpaBHJIaX MEXJIMYHOCTHBIX OTHOIICHHWHA B
KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOW JEATENBHOCTH MPU CO3JaHUU YUEOHBIX TPOEKTOB,
peleHnH yueOHBIX U IMO3HABATEIbHbIX 33124, BHIMOJTHEHUN XUMHUYECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTH TIOHUMATh W MPHHUMATh MOTUBBI, HAMEPEHHS, JIOTHKY H apTyMEHTBI IPYTHUX
IIPY aHAJIN3€ Pa3IMYHbIX BUJOB yUEOHOH NeATEIBbHOCTH;

2) IaTPHOTHYECKOT0 BOCIINTAHMSA

[ICHHOCTHOTO OTHOIICHUS K HCTOPUYECKOMY M HAyYHOMY HACJIEIUIO0 OTEUYECTBEHHOMH
XUMHU;

YBaKEHHUsS K Ipoleccy TBOpYECTBA B 00JACTH TEOPUM M IMPAKTUYECKOIO NMPUMEHEHUS
XMMHHU, OCO3HAHUS TOTO, YTO JOCTHIKEHHSI HAyKH €CTh Pe3yJIbTaT [UIMTENbHBIX HAOMIOJICHHIH,
KPOIOTIIMBBIX SKCIIEPUMEHTAIBHBIX TOUCKOB, TIOCTOSIHHOTO TPY/a YUEHBIX U IPAKTUKOB;
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UHTEpeca M TI03HABaTEeNIbHBIX MOTHMBOB B TMOJYYEHUH U TMOCIEAYIOIIEM aHajIu3e
UH(OPMALIUHU O TIEPETOBBIX JOCTH)KEHUSIX COBPEMEHHOM O0T€YeCTBEHHON XUMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

HPABCTBEHHOT'O CO3HAHUS, 3TUYECKOTO IMOBEACHHUS,

CIIOCOOHOCTH OIICHMBATh CHUTYyallid, CBS3aHHbIE C XUMUYECKUMH SBICHUSIMHU, U
NPUHUMATh OCO3HAHHBIC PELICHUS, OPHEHTHUPYSICh HAa MOPAIbHO-HPABCTBEHHBIE HOPMBI H
LIEHHOCTH;

TOTOBHOCTH OILICHMBAaTh CBOE IOBEJACHHE U MOCTYNKH CBOMX TOBApHUINEH C MO3UIMN
HPABCTBEHHBIX U MTPABOBBIX HOPM U OCO3HAHHUE TMOCIEICTBUN ITHX MOCTYNKOB;

4) popMHPOBaHNS KYJIbTYPbI 310POBbS:

NOHMMaHHUS LEHHOCTEH 3I0pOBOrO M 0e30macHoro o0pas3a KU3HH, HEOOXOAWMOCTH
OTBETCTBEHHOT'O OTHOIIIEHUS K COOCTBEHHOMY (DM3MUYECKOMY U TICUXUYECKOMY 37I0POBBIO;

coOrofieHusl MpaBui 0€30MacHOro OOpalleHUsl ¢ BEUIeCTBaMH B OBITY, MMOBCEAHEBHOU
KU3HHU U B TPYIOBOH JIEATEILHOCTH;

NOHMMAHUA LEHHOCTH NPaBWJI HUHAMBUAYAIBHOTO M KOJUIEKTUBHOIO 0€30MacHOIo
MOBE/ICHUS B CUTYALIUAX, YTPOKAIOLIUX 3/I0POBBIO U KU3HU JIIOJICH;

OCO3HAHHUA TOCIEJCTBUII M HENPUATUS BPEIHBIX MPHUBBIYEK (YMOTPeOICHUS aTKOTOJs,
HapKOTHUKOB, KYpPEHHUs);

5) Tpya0BOro BOCIUTAHMS:

KOMMYHHKATUBHOM KOMIIETEHTHOCTH B y4e€OHO-HMCCIIEIOBATEIbCKONW JESATEIbHOCTH,
OOILIECTBEHHO MOJIE3HOM, TBOPUECKOI U APYTUX BUAAX ACATEILHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYyacTHE€ B pEIICHWU MPaKTUYECKUX 3a/4ad COLMAJIbHOU
HAIpPaBJIEHHOCTH (B paMKax CBOETO KJIacca, IIKOJbI);

UHTEpeca K MPaKTHYECKOMY M3Y4YEeHHIO MpOo(eccHil pa3InyHOTro poja, B TOM YHUCIE Ha
OCHOBE ITPUMEHEHHMsI TPEIMETHBIX 3HAaHUH 10 XUMUHU;

YBa)XEHUSI K TPYy, JIOJSM Tpyia U pe3ybTaTaM TPYJOBOMU JAESITENbHOCTH;

FOTOBHOCTH K OCO3HAaHHOMY BBIOOPDY HHJAMBHUIYabHOM TpaeKTOpuM oOpa3oBaHMs,
Oyaymiel mpodeccun U peanu3alnuu COOCTBEHHBIX >KU3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX
UHTEPECOB, CIIOCOOHOCTEN K XUMUM, UHTEPECOB U MOTPEOHOCTEN 00I1eCTBa;

6) 3K010rNYecKOro BOCIIMTAHMSA:

9KOJIOTHYECKHU 1[eJIeCO00Pa3HOro OTHOIIEHHUS K MPUPOJE, KaK UCTOUHUKY CYIIECTBOBAHUS
JKHU3HH Ha 3eMiI¢;

MOHUMAaHMA TJI00aJTBHOTO XapaKTepa HKOJOTHUYECKUX MPOOIIeM, BIUSHUS SKOHOMUYECKUX
MPOIECCOB HA COCTOSHUE MTPUPOJTHOM U COLIMATBHOM CPEIbI;

OCO3HAaHUS HEOOXOJUMOCTH HCIIOIBb30BAHUS JOCTHKEHUN XUMHUH JUIsl PELIEHUs] BOIIPOCOB
PalMOHATIBHOTO MPUPO/IONOIb30BAHUS;

AKTUBHOT'O HENpPUATUS JEHCTBUH, MPUHOCAIINX BpEA OKpY’Karolleld NMPUpPOIHOU cpere,
YMEHHSI TPOTHO3UPOBATh HEOIArONPUATHBIE SKOJIOTMUECKHUE IMOCIEACTBUS MPEeIIPUHUMAEMbIX
JIEMCTBUM U MPEAOTBPALLATh UX;

HAJIMYMS PA3BUTOTO SKOJOTHYECKOTO MBIIUICHUS, SKOJOTHYECKON KyJbTYphl, OIBITA
NEeSITeIbHOCTH  JKOJIOTWYECKOH  HANpaBIIEHHOCTH, YMEHHS pPYKOBOJICTBOBAaTbCS MMM B
MO3HABATEJIbHON, KOMMYHUKATUBHOMN M COLMATbHON MPAKTHKE, CIIOCOOHOCTU U YMEHUS aKTUBHO
MIPOTUBOCTOSATH UICOJIOTHH XeMO(OoOuH;

7) HeHHOCTH HAYYHOT'0 MO3HAHMS:

c(OPMHPOBAHHOCTH  MHPOBO33PEHHs, COOTBETCTBYIOILIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHS HAYKU U OOIIECTBEHHOM MPAKTUKU;
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NOHUMAaHMs CHeUM(UKH XUMHHM Kak HayKd, OCO3HaHMA €€ poiu B (OPMHPOBAHUU
PaLMOHATILHOTO HAyYHOT'O MBIIUICHHUS, CO3/IaHUH LIEJIOCTHOTO NPEACTABICHUs 00 OKpYIKaIOIIeM
MHUpE KaK O €JUHCTBE IPUPOJbI U YEJIOBEKAa, B IIO3HAHMM IIPUPOJIHBIX 3aKOHOMEPHOCTEH M
peLeHny IpoodaeM COXpaHEeHHs! IPUPOIHOTO PABHOBECHS;

yOex1EHHOCTH B 0CO0OM 3HAUMMOCTH XHMMHUM JUIsl COBPEMEHHOW LMBUIM3ALUU: B €€
TYMaHHCTUYECKON HANpaBI€HHOCTH M BAXXHOM POJIM B CO3/JaHUHM HOBOW 0a3bl MaTepHaIbHOU
KYJIBTYPBI, PEHICHUH TI00aJbHBIX MPOOJIEM YCTOHUMBOTO pa3BUTHSI YEIOBEUECTBA — CHIPHEBO,
SHEpPreTM4ecKoil, MNUIIEeBOM UM HKOJOTMYECKOM O0e30macHOCTH, B PAa3sBUTHUHM  MEIMIIMHBL,
00eCreyeHn! yCIOBHUI YCIIEIIHOro TPy ia U 3KOJIOIMYECKH KOM(POPTHOM KU3HU KaXKJOr0 4JeHa
00I11eCTBA;

€CTECTBCHHO-HAyYHONM TIPAMOTHOCTH: IIOHUMAaHUs CYIIHOCTH METOAOB IIO3HAHUA,
UCIIOJIb3YEMBbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH MCIIOJb30BaTh MOJy4YaeMble 3HAHUS IS
aHau3a U OOBSACHEHMS SIBIICHUM OKpY’KAalOIIEro MHUpa M HPOMCXOIAIIMX B HEM H3MEHEHMH,
YMEHHUS JieJaTh 000CHOBAaHHBIE 3aKJIFOUEHHUSI HA OCHOBE HAyUHBIX ()aKTOB M MMEIOIIMXCS JAHHbBIX
C LEJBIO ITOJIYYEHUS JOCTOBEPHBIX BBIBOIOB;

CIOCOOHOCTH CAMOCTOSITEIILHO UCIOJIb30BATh XMMUYECKHUE 3HAHUS JJIS PELICHUs TPpobiieM
B PEAJIbHBIX )KU3HEHHBIX CUTYALMSIX;

MHTEpeca K NO3HAHUIO U UCCIIE0BATEIbCKOMN AESTEIBHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHHMIO M CaMOOOpPa30BaHHIO, K
AKTUBHOMY IIOJYYCHMIO HOBBIX 3HAaHUM 10 XMMHMM B COOTBETCTBUM C JKU3HCHHBIMU
MOTPEOHOCTAMU;

UHTEpeca K OCOOEHHOCTSM TpyJda B pa3nyHbIX cdepax MNpodeccuoHaNbHON
JIEATEIbHOCTH.

METAINPEJMETHBIE PE3YJIbTATHI

MertanpeameTHble pe3yibTaThl OCBOGHMSI yuyeOHOro mnpenMera «XUMHUS» Ha YpOBHE
cpenHero o0miero o0pa3oBaHus BKIIOYAIOT:

3HaYMMble JUIs1 (POPMHPOBAHUS MHUPOBO33PEHHUS OOYYAIOIIUXCS MEXIUCIUILIHHAPHBIC
(MexmnpenMeTHbIE) OOLIeHayUYHbIe TOHATHS, OTPAXKAIOLIHNE [IEJIOCTHOCTh HAYYHOM KapTHHBI MUpa
U crenuuKy METOJI0B O3HAHMSI, UCIIOIb3yEMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIeCTBO,
SHeprus, sIBICHUE, MPOIEeCcC, CUCTEMa, HAy4HbIH (akT, MPUHLUII, TUIOTE3a, 3aKOHOMEPHOCTH,
3aKOH, TEOpHs, HCCIIeI0BaHNe, HAaOII0IeHUE, U3MEPEHUE, SKCIIEPUMEHT U JIpyTHe);

yHMBEpCallbHble ~ yueOHble  JeHCTBUS  (TMO3HABaTelbHbIE,  KOMMYHHKATHBHBIE,
perynatuBHble), oOecneunBaromue (opmupoBaHHe (QYHKIMOHAIBHONM TIpaMOTHOCTH U
COLIMAJIbHOM KOMITETEHIIMH 00YyYaroINXCs;

CHOCOOHOCTh  OOYYalOLIUXCS  MCIOJIb30BaTh ~ OCBOEHHBIE  MEXAMCLUUIUIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHHS W YHUBEpCalbHble y4yeOHbIe JAEUCTBUS B IO3HABATENbHON U
COLIMAJILHON ITPaKTHKE.

MeranpeaqmMeTHble pe3ysbTaThl OTPA)KalOT OBJIAJAECHUE YHUBEPCAIbHBIMH Y4eOHBIMU
II03HABATEIbHBIMHA, KOMMYHHUKATUBHBIMU U PETYJIATUBHBIMU JIEHCTBUAMHU.

OBJaieHNe YHUBEPCAIbLHBIMH YUeOHBIMH MO3HABATEIbHBIMHU AeCTBUSIMH:

1) 6a3oBble JIOTHYECKHUE eI CTBHS:

CaMOCTOSITENIbHO  (DOPMYJIMpPOBaTh MU aKTyalIM3HpOBATh MpoOJIeMy, BCECTOPOHHE €&
paccMaTpuBaTh;
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ONpeNeNATh LEeNU JAEATENbHOCTH, 33JaBas INapaMeTpbl U KPUTEPHUM HX JIOCTUIKEHUS,
COOTHOCHTD PE3YJIbTaThl AEITEILHOCTHU C IIOCTABICHHBIMU LEJISIMU;

UCIIOJIb30BaTh MPU OCBOCHUM 3HAHMW NPHUEMBI JIOTMYECKOI'O MBILUIEHHUS — BBIIEIATH
XapakTepHble MPHU3HAKM IOHATHUM M yCTaHaBIMBaThb HUX B3aUMOCBS3b, HCIOJIb30BATh
COOTBETCTBYIOLUE TOHATUS AJIs1 OOBSICHEHMsI OT/IEJIbHBIX (PaKTOB U SIBJIICHUI;

BBIOMPATh OCHOBAHUS M KPUTEPUH VI KIIaCCU()UKALIUHU BEIIECTB U XUMUYECKUX PEAKIIHIA;

YCTaHABJIMBATh IPUUNHHO-CJIEICTBEHHBIE CBSI3U MEXK/y U3YyUaeMbIMU SIBJICHUSIMU;

CTPOUTH JIOTUYECKHE PpACCYyXIEHUS (MHAYKTHUBHBIC, JEIyKTHBHbIC, II0 aHAJOTHH),
BBISIBJISATh 3aKOHOMEPHOCTH U NPOTUBOPEUHUS B pacCMaTpUBAEMbIX SBICHMSX, (POPMYIUPOBAThH
BBIBO/IbI U 3aKJIFOUEHHUS;

IPUMEHSTh B IIPOLIECCE MMO3HAHUS, UCIOIb3YEMbIE B XUMHHM CUMBOJMYECKHE (3HAKOBBIC)
MOJIeJH, TPeoOpa30BbIBATh MOEIbHBIE MPEICTABICHUS — XUMUYECKUHN 3HAK (CUMBOJI) 2JIEMEHTA,
XUMHYecKass (GopMysa, YypaBHEHHME XHUMHYECKOM peakuud — Tpud pPELIeHUH Y4eOHbIX
MIO3HABATEJIbHBIX U MPAKTUYECKUX 3a/a4, IPUMEHATh Ha3BaHHbIE MOJIECIbHBIE IMPEICTABICHUS
JUISI BBISIBJICHUS XapaKTEPHBIX IPU3HAKOB U3yYaeMBbIX BEIIECTB U XMMUUYECKUX PEaKLIUM.

2) 0a30BbIe HCCJIEA0BATEIbCKHE AeHCTBHS:

BJIaJIETh OCHOBAaMH METO/JI0B HayYHOI'O [IO3HAHUS BELECTB U XUMUUECKUX PEAKIIMA;

dopMynnpoBaTh LEIM M 3aJayd  MCCIEAOBAHUSA, HCIOJb30BaTh IIOCTABICHHBIE U
CaMOCTOSITENIFHO c(hOpMyJIMpOBaHHBIE BOMPOCH! B Ka4€CTBE MHCTPYMEHTA TMO3HAHUS U OCHOBBI
U1 (OPMHUPOBAHUS TMITOTE3bI 110 IPOBEPKE MPABUIIBHOCTH BBICKA3bIBAEMbIX CYXKICHUM;

BIAJICTh HABBIKAMU CAMOCTOATEIBHOTO IUIAHUPOBAHUSA M TIPOBEACHMS YUYEHHYECKHX
HKCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHHS HAOII0JaTh 32 XOJOM IPOIEcca, CaMOCTOSTEIbHO
IIPOrHO3UPOBATh €ro pe3ysbTaT, (OopMyJIUpoBaTh OOOOLIEHHS U BbBIBOJBI OTHOCHUTEIBHO
JIOCTOBEPHOCTH PE3YyJIbTATOB MCCIIEOBAHUS, COCTABIATH 0OOCHOBAHHBIN OTUET O MPOJETAHHON
pabore;

IpUOOpeTaTh ONBIT YYEHHUYECKOH HCCIEe0BAaTeIbCKOM M IPOEKTHOM JesITeNbHOCTH,
IPOSBIATE CHOCOOHOCTH M TOTOBHOCTh K CaMOCTOSITEJIBHOMY IIOMCKY METOJIOB pELICHUS
IIPAKTUYECKUX 3a7a4, IPUMEHEHHUIO Pa3IMYHBIX METOA0B [TO3HAHUS.

3) padora ¢ nnpopmManmei:

OpUEHTUPOBATbCA B PpA3IUYHBIX HCTOYHUKAaX HHopManuu (HaydHO-NOMYyJIsIpHAs
JauTepaTypa XHMHUYECKOTO COJAEp)KaHMs, CIpaBOYHble Tocodus, pecypcel HHTepHeTa),
aHATM3UPOBaTh HMH(DOPMAIIMIO pPA3JIMYHBIX BHUIOB U (OPM MpeACTaBICHUS, KPUTUYECKU
OLICHUBATh €€ JOCTOBEPHOCTH U HEMPOTUBOPEUUBOCTE;

dbopMynMpoBaTh 3ampochl U NPUMEHATH pa3jMyHble METOAbI IpPU IOHCKE U OTOOpe
uH(popMalni, HEOOXO0AUMOI /17151 BBITIOJIHEHUS yUYeOHBIX 33/1a4 ONpPeIeaEHHOrO TUIIA;

nproOpeTaTh OMBIT MCIOIB30BaHUA MH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH U
pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTUMANbHYIO (popMy mpencTaBieHUss HHPOPMAIK (CXEMBI,
rpaduku, TuarpaMmsl, TaOJIUIBL, PUCYHKU U IPYTHUE);

UCTOJIb30BaTh HAYYHBIM $I3bIK B KayeCTBE CpEACTBA INpU paboTe € XUMHYECKOU
uHpopMaLKell: MPUMEHATh MEXIpeIMEeTHbIe ((QU3MUECKUe W MaTeMaTW4yecKue) 3HaKu |
CHUMBOJIBI, (hOopMyIIbI, a0OpeBUATYPHI, HOMEHKIIATYPY;

UCIIOJIb30BaTh U IPE0OPa30BhIBATh 3HAKOBO-CUMBOJINYECKUE CPEICTBA HATJIATHOCTH.

OsiaeHHe YHHBePCAJIbLHBIMA KOMMYHHKATHBHBIMH el CTBUSIMM:
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3aJaBaTh BOMPOCHI MO CYIIECTBY OOCY>KIaeMON TEMbl B XOJ€ AMAJIOra W/WIH JUCKYCCHUH,
BbICKA3bIBaTh HACHU, q)OpMy.HI/IPOBaTB CBOM IMPCHAJIOKCHUA OTHOCHUTCJIBHO  BbIIIOJIHCHHA
MPEJI0KEHHOM 3a/1a4u;

BBICTYyIIaTh C TNpPE3EHTAIMeil pe3yJbTaTOB MO3HABATEIbHOWU AEATEIbHOCTH, MOJYYEHHBIX
CaMOCTOSITEIbHO WJIM COBMECTHO CO CBEPCTHUKAMM TIPU  BBIIOJHEHUH XHMHYECKOTO
OKCIIEPUMEHTA, MPAKTUYECKOH pabOThl IO WCCIICIOBAHWIO CBOMCTB W3y4YaeMbIX BEIECTB,
peanu3zanuu y4eOHOTO TpoeKTa W (OPMYJIMPOBATH BBIBOJBI MO PE3YJIbTaTaM IMPOBEIEHHBIX
UCCJIEIOBAaHUM IMyTEM COTJIACOBAHUSA MO3ULIUHN B X0Z€ 00CyX/IeHUsI U OOMEHAa MHEHUSIMH.

Osgi1aieHHe YHUBEPCAJbLHBIMHU PEryaSTHBHBIMH 1€HCTBUSIMU:

CaMOCTOSITENIBHO IIJIAHUPOBaTh U OCYIIECTBISATH CBOIO IO3HABATEJIbHYIO JAEATEIbHOCTD,
ompenenss e€ eI W 33aJadd, KOHTPOJIMPOBATh M MO MEpe HEOOXOAWMOCTH KOPPEKTHPOBATH
npejiaraeMblii alrOpUTM JCUCTBUN NPU BHIMOJHEHHH y4eOHBIX M HCCIIEIOBATEIbCKUX 33/1ad,
BbIOMpaTh Hanbosee 3((GEeKTUBHBIN CIIOCO0 WX PelIeHUs ¢ YYETOM MOTyUYeHUsI HOBBIX 3HAHUI O
BCIICCTBAX U XUMUYCCKUX PCAKIHUAX,

OCYLIECTBJISITh CAMOKOHTPOJIb CBOEHM JEATEJIbHOCTM HAa OCHOBE CcaMoOaHalu3a H
CaMOOIEHKHU.

INPEAMETHBIE PE3YJIBTATbBI

10 KJIACC

[IpeameTHbIe pe3ynbTaThl OCBOEHUS Kypca «OpraHnyeckas XuMHUsh» OTPaKaroT:

c(hOpMUPOBAHHOCTh TMPEACTABICHUNH O XUMHUYECKOW COCTABIISIIOIIEH E€CTECTBEHHO-
HAay4YHOW KApTHUHBI MHpA, POJIM XHMHUHM B TO3HAHWM SIBJICHHH NPUPOABI, B (OPMHUPOBAHUU
MBIIUICHUST U KYJIbTYphl JMYHOCTH, €€ (YHKIMOHATHHOW TPAMOTHOCTH, HEOOXOAMMOMN s
pelleHusT TPAKTHUYECKUX 3a7ad M OKOJOTHYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
370pPOBBIO U IPUPOJHOMN CPEJE;

BJIAJICHUE CHCTEMOM XHWMHWYECKMX 3HAHUM, KOTOpPAs BKJIIOYAECT: OCHOBOIMOJIATAarOUINe
MOHSTHS (XUMUYECKUH AJIIEMEHT, aTOM, JJIEKTPOHHAs 000JI0UKa aTOMa, MOJIEKYJia, BaJICHTHOCTb,
AIIEKTPOOTPHUIIATETILHOCTh, XHUMHUYECKasi CBS3b, CTPYKTypHas Qopmyna (pa3BépHyTas U
COKpaméHHasl), MOJb, MOJIIpHAsT Macca, MOJSIPHBI O00BEM, YITEpPOAHBIA  CKEJeT,
GyHKIMOHATbHAS TPyMMa, PaJuKan, W30MEpHUs, MU30MEpPbl, TOMOJOTUYECKHA psa, TOMOJOTH,
YTJIEBOJOPOBI, KACTOPOA U a30TCOJAEPKAIINE COSAMHEHHUSI, MOHOMED, MOJIMMEP, CTPYKTYPHOE
3BEHO, BBICOKOMOJIEKYJISIPHBIE COEMHEHUS); TEOPUH U 3aKOHBI (TEOPUSI CTPOEHUSI OPraHUYECKHUX
BemectB A. M. byTiepoBa, 3akOH COXpaHEHHsS MacChl BEIECTB); 3aKOHOMEPHOCTH,
CHMBOJIMYECKUN SI3BIK XWMHH; MHPOBO33PEHUYECKHE 3HAHMUS, JIEKAIIUEe B OCHOBE TMOHHUMAaHUS
MPUYHMHHOCTH ¥ CUCTEMHOCTH XUMHYECKUX SBICHHUM, (DaKTOJOTHUUECKHE CBEJICHUSI O CBOMCTBAX,
cocTaBe, OMyuYeHUHU U 0€30MaCHOM HCIOJIb30BAHUY BaKHEHIIINX OPraHUYECKUX BEIIECTB B OBITY
Y TIPaKTUYECKOMN JEeSTENBHOCTU YEIOBEKA;

c(OpMHPOBAHHOCTh YMEHUH BBIABIATH XapaKTEepPHbIC MPU3HAKHU MOHSATHUI, yCTaHABIUBATh
UX B3aMMOCBS3b, HCIIOJIb30BATh COOTBETCTBYIOIINE MTOHATHUS IIPU OMMCAHUU COCTABA, CTPOEHUS U
IIPEBPALLCHUI OPraHUYECKUX COCIUHEHUN;

c(OpPMUPOBAHHOCTh YMEHHUI HCIOJB30BATh XUMHUYECKYIO CHUMBOIIMKY JJISl COCTABIICHUS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTON, COKpaIIEHHOI) (hOpMyIT OpraHMYECKUX BEIECTB
Y YpaBHEHHW XMMHYECKUX PEAKLNN, U3rOTaBIMBATh MOJAEINA MOJIEKYJ OPTaHUYECKUX BEILECTB
JUTSL WUUTIOCTPALIMU UX XMMHYECKOTO M MPOCTPAHCTBEHHOTO CTPOCHHS;
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c(hOpMHUPOBAHHOCTh YMEHUI YCTaHABIMBATH MPUHAJICKHOCTh U3yUYEHHBIX OPraHUYEeCKUX
BEIIECTB 10 HUX COCTaBy M CTPOCHHIO K OIpPENeNEHHOMY KIACCY/TPyNIe COCTUHEHUI
(yrieBomopoasl, KHCIOPOA M a30TCOAEpXkAIUE COENMHEHUS, BBICOKOMOJIEKYJISIPHbBIE
COCIMHCHMS), J1aBaTh MM Ha3BaHUs IO cuctematudeckoii HomeHnkinarype (IUPAC), a Taxxke
MPUBOJUTH TPUBUAIbHBIE HA3BaHMs OTIEIbHBIX OPraHHMYECKHUX BEIIECTB (STHJICH, MPOIMUJIEH,
alleTUJICH, STHJICHIJIMKONb, TJIMLEPHUH, (eHom, ¢GopMalbleruj, aueTaabAerH], MypaBbUHAS
KHCJIOTa, YKCYCHAasl KUCIIOTa, OJIEMHOBAs KUCIIOTA, CTEAPUHOBAS KUCIIOTA, TIIIOK03a, (PPyKTO3a,
Kpaxmal, LIeJUTI0JI03a, TIUIUH);

c(OpMUPOBAHHOCTh YMEHHSI OMNpPEAENATh BHJBI XUMHUYECKOM CBS3M B OpPraHMYECKHX
COEIMHEHUAX (OIMHAPHBIE U KPATHBIE);

c(OpMUPOBAHHOCTh YMEHMSI NPUMEHATH IOJOXKEHHUS TEOPUU CTPOEHUS OpPraHMYEeCKHX
BemiecTB A. M. byTtiepoBa st 00bsICHEHUS! 3aBUCHMOCTH CBOMCTB BEILIECTB OT UX COCTaBa U
CTPOEHHUSI; 3aKOH COXPAaHEHHUSI MacChl BEILIECTB;

c(OPMHPOBAHHOCTh YMEHHH XapaKTEepPHU30BaTh COCTaB, CTPOEHHE, (U3NYECKHE U
XMMHUYECKHE CBOWCTBA TUIIUYHBIX NPEJICTABUTENIECH PA3IMUHbIX KIACCOB OPraHUYECKUX BELLECTB
(MeraH, 3TaH, STWIEH, NPONWIEH, aleTHieH, OyraaueH-1,3, mermnOyramuen-1,3, OeH3oul,
METaHOJ, ATaHOJ, YTHJICHTJIUKOIb, TIUIEPUH, (EHON, alleTalbJeru, MypaBbUHAs U YKCyCHas
KHUCIIOTBI, TJIOKO3a, Kpaxmaj, ILeJUI003a, AaMHUHOYKCYCHas KHCIOTa), WLIIOCTPUPOBATh
FEHETUYECKYIO CBSI3b MEKJIYy HUMU YPaBHEHUSMU COOTBETCTBYIOIIMX XMMHUYECKUX pEaKkUui c
HCIIOJIb30BAaHUEM CTPYKTYPHBIX (GOPMYIL;

c(OPMHPOBAHHOCTh YMEHHSI XapaKTepU30BaThb HCTOYHHUKH YTIJIEBOJOPOAHOTO ChIPhS
(HedTb, TMPUPOHBIA Ta3, Yrojip), CHOCOOBI HUX MEpPepadOTKH U MPAKTUUYECKOE MPUMEHEHHE
IPOJYKTOB NEPEepabOTKH;

c(OpMUPOBAHHOCTh YMEHUU TMPOBOJUTH BBIYUCICHUS [0 XUMHUYECKUM YypaBHEHUSIM
(mMaccel, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA WM MPOIYKTa PEAKIMU MO H3BECTHBIM
Macce, 00bEMY, KOJMYECTBY OJJHOTO U3 UCXOJHBIX BEIIECTB WM MPOYKTOB PEaKLUN);

c(hOopMUPOBAHHOCTh YMEHUH BJIaJIETh CUCTEMOMN 3HAHUN 00 OCHOBHBIX METOJIaX HAYYHOTO
MO3HAHUSI, MCHOJb3YyeMbIX B XUMHUM MPU H3YYEHHH BEUIECTB MU XHUMHUYECKUX SBICHUU
(HabmofieHne, U3MEpeHHe, HKCIEPUMEHT, MOJEIMPOBAHNE), HCIOIb30BaTh CHCTEMHbBIE
XUMHUYECKHE 3HAHUSI ISl IPUHATHS PELIEHUH B KOHKPETHBIX )KU3HEHHBIX CUTYAlIHSX, CBSI3aHHBIX
C BEIIECTBaMHU U X MPUMEHEHUEM;

c(OpPMHPOBAHHOCTh YMEHHMH COOJIOAATH MpaBHUiia MOJIb30BAHUS XUMHUYECKOW MOCYAOH U
71a00paTOpPHBIM 000PYAOBAaHUEM, A TAKKe MpaBHUiIa OOpAIIEHUs C BEIIECTBAMH B COOTBETCTBHH C
MHCTPYKLUHUSMHU MO BBIOJHEHUIO JIA0OPATOPHBIX XUMUYECKUX OIBITOB;

c(OpMHUPOBAHHOCTh YMEHUH IUJIAHUPOBATh M BBIMOJHATE XUMHUYECKUN HKCHEPUMEHT
(IpeBpalleHus] OPraHNYeCKUX BEIECTB IMPU HAarpeBaHMH, MOJyYEHHE STHIIEHA M M3y4YeHHE €ro
CBOWCTB, KayeCTBEHHBbIE pEaKIMM OpPraHMYECKUX BEIIECTB, JEHaTypanus OeJIKOB Npu
HarpeBaHUM, I[BETHbIE PEAKI[MU OEJIKOB) B COOTBETCTBUM C MpPaBUIAMH TEXHUKH 0€30MacCHOCTH
npu oOpallleHUuu C BEleCTBaMHU U JJAOOpPaTOpHBIM 00O0PYI0BaHHEM, MPEJCTABIATH PE3YyJIbTaThl
XUMHYECKOTO SKCIIEpUMEHTa B (hopMe 3aluCH ypaBHEHHUH COOTBETCTBYIOIIMX pPEAaKUUN WU
(GbopMyIHpOBaTH BBIBO/IBI HA OCHOBE ATHX PE3yJIbTaTOB;

c(OpPMUPOBAHHOCTh YMEHHH KPUTHYECKH aHAIU3UPOBATh XUMHUYECKYI0 HH(OpMAIHIO,
MOJTy4aeMyIo U3 Pa3HbIX HCTOYHUKOB (CpeICcTBa MaccoBoi nHpopmauu, MHTepHeT u ApyTHX);

c(OPMHPOBAHHOCTh YMEHHMH COOJIOJAaTh TpaBWJIa SKOJOTUYECKH IIeJIeCO00Pa3HOTro
NOBEJCHUA B OBITY M TPYJOBOH [EATENBHOCTH B LEIAX COXPAHEHHS CBOErO 370pPOBbS U
OKPYXaIoIlel MPUPOIHOM Cpebl, OCO3HABATh OMACHOCTh BO3JCHCTBHS Ha KUBBIE OPraHU3MBI
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ONpEACIEHHBIX OpPraHMYECKUX BEUIECTB, MOHMMAas cMbIcia mnokaszarens [I/JIK, moscHate Ha
IpUMeEpax CrocOObl YMEHBIICHUS! U MPEAOTBPAIICHUSI UX BPEIHOTO BO3JCHCTBUS HAa OPTaHU3M
YEJI0BCKa;

U1 O0YyYarolUXCs ¢ OrpaHMYEHHBIMH BO3MOXHOCTSIMU 370POBbS: YMEHHE NPUMEHATH
3HaHUS 00 OCHOBHBIX JOCTYITHBIX METOJaX IO3HAHUS BEILECTB U XUMUYECKUX SBJICHUA;

JUIL CIEeNbIX U CIHa0OBUIAIIMX OOYYAIOUIMXCA: YMEHHE HCIOJIb30BaTh pelbedHO-
TOUYCUHYIO cucTeMy oOo3HadeHuit JI. bpaiins i 3anucu XuMu4eckux GopMyII.

11 KUIIACC

[IpenmeTHble pe3ysbTaThl OCBOEHMsSI Kypca «OOwmass M HEOopraHuyecKas XUMHs
OTPAXKAIOT:

c(OPMHPOBAHHOCTh NPEACTABICHUN: O XMMHUYECKOH COCTaBISIONIEH €CTeCTBEHHO-
Hay4YHON KapTHHbI MHUpa, POJIM XUMHUHM B IO3HAHUM SIBIEHUN HPUPOIBI, B (OPMHPOBAHUU
MBILUIEHUSI U KYJBTYpbl JIMYHOCTH, €€ (YHKIMOHAJIBHOM I'PAaMOTHOCTH, HEOOXOIUMOM s
pelIeHHs MpPaKTUYEeCKUX 3a7ad M DSKOJOTMYECKHM OOOCHOBAaHHOI'O OTHOIIEHHUS K CBOEMY
3I0POBBIO U IPUPOJIHOM CpENE;

BIQJICHUE CUCTEMOW XUMHUYECKMX 3HAHMH, KOTOpas BKJIIOYAET: OCHOBOIIOJATAIOIINE
NOHATHS (XMMUYECKHI 3JIEMEHT, aTOM, U30TOIl, S-, P-, 0- 3JIeKTPOHHBIC OPOUTAIIM ATOMOB, HOH,
MOJIEKYJ1a, MOJIb, MOJISIPHBII O0O0BEM, BAJIEHTHOCTb, AJIEKTPOOTPULIATEIBHOCTh, CTEIEHb
OKHCIICHMsI, XMMHUYeCKas CBs3b (KOBaJIeHTHas, HMOHHAs, METaUIN4YecKas, BOJOpOJHAs),
KpUCTAJZIMYECKAss  PEIIETKA, TUIBI XMUMHYECKUX  PEAKLUi, pPacTBOp, DJIEKTPOJIUTHI,
HERJIEKTPOJIUTHI, SJIEKTPOJIUTUYECKAsT TUCCOLMAIUS, OKUCINUTEIb, BOCCTAHOBHUTENb, CKOPOCTh
XUMHYECKOM  peaKIMM, XHMHYECKO€ paBHOBECHE); TEOpPUM U  3aKOHbl  (Teopus
JJIEKTPOJIUTUYECKON Jaucconuanuu, nepuogudeckui 3akoH JI. WM. MenneneeBa, 3akoH
COXPAaHEHHs MacChl BEUIECTB, 3aKOH COXPAHEHMsI M IPEBPALICHMS DHEPIMM NPU XUMHYECKHX
peakuusax), 3aKOHOMEPHOCTH, CHUMBOJMYECKUI S3bIK XUMHH, MHPOBO33PEHUECKHUE 3HaAHMS,
JeXale B OCHOBE ITOHMMAHHUS NPUYMHHOCTH W CHUCTEMHOCTH XUMHUYECKHUX SIBJICHUH,
(akTOJIOrMUECKUE CBEJCHHS O CBOMCTBAX, COCTaBe, MOJyYEHUH U 0€30MacHOM HCIOJIb30BaHUU
BO)XHEHIINX HEOPTaHWYECKUX BEILIECTB B OBITY U MPAKTHUECKON JESTeIbHOCTH YEJI0BEKa;

c(OpMUPOBAHHOCTh YMEHUH BBIABIIATH XapaKTE€pPHbIE MPU3HAKHU MOHATHI, yCTaHABIUBATh
UX B3aHMOCBSI3b, HCIIOJIb30BaTh COOTBETCTBYIOIIME IMOHSATHS MPHU OMHUCAHUU HEOPTraHMUYECKUX
BELIECTB U UX NPEBPALLECHUN;

c(OPMHPOBAHHOCTh YMEHHMI HCIIOJIB30BaTh XUMHUYECKYI0 CHUMBOJIHMKY JJIsI COCTaBJICHUS
dopMynl BelIECTB W YpaBHEHUN XHMUYECKUX PEAKIUil, CUCTEMaTHUECKyI0 HOMEHKIIATypy
(IUPAC) u TpuBHaibHBIC Ha3BaHHUs OTICIbHBIX HEOPTaHMUYSCKHX BEHICCTB (yrapHbld Tra3,
YIIEKNCHIBIA Ta3, aMMHUaK, TaléHas W3BECTb, HETrall€Has W3BECTb, NUThEBAs COJa, NMUPUT U
ApyrHe);

c(OpMHUPOBAHHOCTh YMEHUH ONpPEAENATh BaJICHTHOCTh U CTEIIEHb OKUCIIEHUS XUMHUUECKHUX
3JIEMEHTOB B COEMHEHUAX PA3INYHOIO COCTABA, BUJ XUMHUECKON CBsA3H (KOBaJICHTHAs, HOHHA,
METAJIJINYECKAsl, BOJOPOAHAsA) B COCAUHEHMSIX, TUI KPUCTAIJIMYECKONH PEIIETKH KOHKPETHOTO
BellecTBa (aTOMHAas, MOJIEKYJspHas, MOHHAs, METAJUIMUECKas), XapaKTep Cpelbl B BOJHBIX
pacTBOpax HEOPraHUYECKUX COCTUHCHU;

c(OPMHPOBAHHOCTh YMEHUH YCTaHABIMBATh PUHAAJIECKHOCTh HEOPTaHMUECKUX BEIIECTB
10 UX COCTaBY K ONpEACNEHHOMY KJIACCy/TpyIIe COSAMHEHUH (IPOCThIE BEIIECTBA — METAJLIBI U
HEMETaJlJIbl, OKCUIbl, OCHOBAHUS, KUCIOTHI, aM(POTepHBIE TUAPOKCHIBI, COJIH);
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c(hOpMUPOBAHHOCTh YMEHUM pacKpbIBaTh CMBICI Tepuoandeckoro 3akona J[. U.
MengeneeBa W JIEMOHCTPUPOBATH €0  CHCTEMATHU3UPYIOIIYIO, OOBSCHUTCIBHYIO U
IPOTHOCTUYECKYIO (DYHKIINU;

c(OpMUPOBAHHOCTh ~YMEHHMIl  XapaKTepu30BaTh d3JEKTPOHHOE CTPOCHHE aTOMOB
XUMHYECKUX 3J1eMeHTOB 1—4 nepuooB [leproanueckoil cuctemMbl XUMUYECKHX di1eMeHToB /. M.
MeHneneeBa, HCIOJIB3Ys MOHATHS «S-, P-, O-3JIEKTpOHHBIE OPOUTANINY, «IHEPrETHUCCKHUE
YPOBHW», OOBSICHATH 3aKOHOMEPHOCTH HW3MEHEHHUS CBONCTB XHMHUYECKHUX OJJIEMEHTOB M WX
COEIMHEHUH MO nepuoaaM U rpynnam [lepuoauyueckoil cucTeMbl XUMUYECKUX AeMeHnToB [, U.
MeHpeneeBa;

c()OPMUPOBAHHOCTh YMEHUH XapaKTepu30BaTh (OMUCHIBATH) OOIIME XHUMHYECKUE
CBOMCTBa HEOPraHWYECKUX BEIIECTB PA3IUYHBIX KJIACCOB, TMOJTBEPKIATh CYIICCTBOBAHUE
TEHETUYECKON CBA3M MEXKJAy HEOPraHMYeCKUMH BEIIeCTBAMU C TIOMOMIbIO YpaBHEHUU
COOTBETCTBYIOIIUX XUMUYECKUX PEaAKIIHii;

c(hOpMUPOBAHHOCTh YMEHHUS KJIACCU(PUIIMPOBATh XUMHUYECKHE PEAKIUU MO0 Pa3IUYHBIM
npu3HaKkaM (YMCIy W COCTaBy pearupyrolux BeHIeCTB, TeIUIoBoMYy 3(ddekTy peakiuwu,
M3MEHEHUIO CTENEHEeH OKUCIICHHSI SJIEMEHTOB, OOPaTUMOCTH PEAKIUH, YYaCTHIO KaTallu3aTropa);

c(hOpMUPOBAHHOCTh YMEHHUI COCTABIIATH YPAaBHEHUS PEaKLUN pa3UYHBIX TUIIOB, TOJTHBIC
U COKpalIEHHBIC YPAaBHEHHS peakluii HOHHOTO OOMEHA, YUUTHIBAsl YCIOBHUS, MPU KOTOPBIX 3TH
peaKIu UAyT 10 KOHIIA,

c(OpMUPOBAHHOCTh YMEHUW MPOBOAMUTH PEAKIUHU, MOATBEPKIAIOIINE KauyeCTBEHHBIN
COCTaB pAa3NUYHBIX HEOPTaHUYECKUX BEIIECTB, pACMO3HABaTh OMNBITHBIM MYTEM HOHBI,
MPUCYTCTBYIONINE B BOJHBIX PaCTBOpPaX HEOPTAHHMYECKUX BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHHMM PACKPBIBATh CYIIHOCTHh OKHCIUTEIbHO-BOCCTAHOBUTEIHHBIX
peaxIuii MOCPeICTBOM COCTaBJICHHUS SJIEKTPOHHOTO OalaHca ATHX PEaKIIHii;

c(hOpMUPOBAHHOCTh YMEHUI OOBACHATH 3aBUCUMOCTb CKOPOCTH XMMHUYECKON peakliu OT
pa3uuYHbIX (PAKTOPOB; XapaKTep CMEIICHHS XHUMHYECKOTO PaBHOBECHUS B 3aBUCHMOCTH OT
BHelIHero Bo3aencTBus (mpunuun Jle artense);

c(OpMUPOBAHHOCTh YMEHHM XapaKTepH30BaTh XHMHUYECKHE TMPOIIECCHI, JIekKallue B
OCHOBE IMPOMBIIIJICHHOTO MOJYYeHUsSI CEPHON KHCIOTHI, aMMHaKa, a Takke cHOPMUPOBAHHOCTh
MpPEACTABICHU 00 OOIIMX HAYYHBIX MPHUHIIMIAX U IKOJOTUYECKUX MPOoOIeMax XHUMHYECKOTO
MIPOU3BOICTBA;

c(OPMUPOBAHHOCTh YMEHUW TPOBOAWTH BBIYHCICHUS C WCIOIH30BAHUEM TOHSTHUS
«MaccoBasi JIOJNisl BEIECTBA B PACTBOpPE», OOBEMHBIX OTHOIIEHUH Ta30B MPU XUMHYECKHX
peaKIusIX, MacChl BeIIeCTBa WM 00BEMA Ta30B MO W3BECTHOMY KOJMYECTBY BEIECTBA, MAcce
WM 00BEMY OJHOTO M3 YUYaCTBYIOIIMX B PEAKIIMU BEHIECTB, TEIUIOBOTO A(ddeKrTa peakiuu Ha
OCHOBE 3aKOHOB COXpPaHEHHMS MacChl BEILIECTB, TPEBPAIICHHUS U COXPAaHEHUsI YHEPTUH;

c(hOpMUPOBAHHOCTh YMEHHI COOMIOAATh MpaBUiia MOJ30BAHUS XUMUYECKOW TOCYA0N U
nabopaTOpHBIM 000PYIOBaHHEM, a TAK)KEe MpaBUiia OOpaIEHUs C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKITUSMH T10 BBITIOJIHEHUIO JITAOOPATOPHBIX XUMHUYECKUX OTBITOB;

c(OPMUPOBAHHOCTh YMEHUH IUIAHUPOBATH M BBIMOIHATh XUMHYECKUN JKCIEPUMEHT
(paznoxeHue TMEpOKCHUIA BOJOpOAAa B MPUCYTCTBUM KaTaau3aTropa, OIPEACICHHE CpPEeJibl
pPacTBOPOB BEIIECTB C MMOMOIIBI0 YHUBEPCATbHOIO MHAUKATOPA, BIUSHUE Pa3INYHbIX (PaKTOPOB
Ha CKOPOCTb XHMHYECKOW peakIuH, peaklud HOHHOrOo OOMEHa, KAaueCTBEHHbIE peaklHUd Ha
cynb(dar-, kKapOOHAT- U XJIOPUI-aHUOHBI, HA KATUOH aMMOHMS, PEIICHUE YKCIIEPUMEHTATBHBIX
3amady mo temaM «Meramiey U «HemeTamnel») B COOTBETCTBHHM C TPAaBHJIAMHU TEXHUKHU
06e30macHOCTH TP OOpAIICHUH C BEIIECTBAMH U J1a00OpaTOPHBIM 000pYI0BaHUEM, MPEICTABIIATh
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pe3yabTaThl XUMHYECKOTO SKCIEpUMEHTa B (hopMe 3alUCH YPABHEHUH COOTBETCTBYIOLIUX
peakuuii 1 GopMyJIMPOBATh BHIBOIBI HA OCHOBE 3TUX PE3YJIbTATOB;

c(OPMHPOBAHHOCTh YMEHHMH KPUTHYECKH aHAIM3MPOBATH XMUMHYECKYI0O HH(OPMAIHIO,
HOJy4YaeMyl H3 pPa3HbIX HMCTOYHUKOB (CpeACTBa MacCOBOW KOMMYyHMKauuu, VHTepHeT u
ApYTHUX);

C(OPMUPOBAHHOCTh YMEHUH COOJIIOAATh IpaBUJa 3KOJIOTUYECKH IIEJIECO00Pa3HOro
NOBEJCHUA B OBITY M TPYJOBOH [EATENBHOCTH B LEIAX COXPAHEHHs CBOErO 370POBbS U
OKpY’Karollel NpUpOAHON cpelbl, 0CO3HAaBaTh ONACHOCTb BO3AEHUCTBHUS Ha JKUBbIE OPraHU3MbI
OIpesieNIEHHBIX BEIECTB, MOHUMas cMblci nokasatens ITJIK, noscHare Ha npumepax crocoObl
YMEHBIIEHNS U IPEJOTBPAIIECHUS X BPEJHOTO BO3/ICHCTBUS HA OPTaHU3M YEJIOBEKA;

JUIsl 00y4YarolMXCsl ¢ OIPaHUYEHHBIMU BO3MOXHOCTSMHU 37I0POBbSI: YMEHUE IMPUMEHSThH
3HaHU 00 OCHOBHBIX JJOCTYITHBIX METOJaX O3HAHUS BEIECTB U XUMUYECKUX SBJICHUIA;

JUIs  CHeNbIX W CIa0OBUIAMIMX OOYyYaroIMXCs: YMEHHME MCIOJb30BaTh pelibeHO-
TOYEYHYIO cucTeMy obo3HaueHuit JI. bpaiins ans 3anucu XxuMudyeckux (popmyoi.

19



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KosmuecTBo yacoB
Ne HanmeHnoBanme JJyieKTpOHHbIE (LU pOBbIE) B .
Kontpoan-  IIpakTnuec- OCIIMTATCIbHBIH
n/m  pasaesoB U TeM Bcero oOpa3oBaTe/ibHbIE pecypchl
HbIE KHe padoThl aACImeKT
NPOrpamMMbl
padoThI
Pasnen 1. TeopeTnueckue 0OCHOBBI OPraHMYeCKOl XMMU - Nuanuunposanue u
TTpesmer HNOJIEPAKKA
. M CCIIe10BaTENIbCKOM
OpraHu4YecKon
T JESATETbHOCTH IIKOJIbHUKOB
xumuu. Teopus ,
P https://resh.edu.ru/subject/29/10/ =B PaMKaXx pe€alln3anund HMH
11 CTpocHHUA 3 VHJIUBULYaJIbHBIX U
OpraHUYECKUX TPYHIOBBIX
COEUHEHMH A. HCCIIEI0BATENbCKUX
M. Byteposa IIPOEKTOB, 4TO JIacT
IIKOJIbHUKAM BO3MOXKHOCTh
Hroro no pasnery 3 npuobpectu HaBBIK
p 5y CaMOCTOSITENILHOTO
. YrieB bl .
A3AcH J1EBO/I0pOA pelIeHUsT  TEOPETUYECKON
[Ipenenbubie poOIeMBI HaBBIK
P https://resh.edu.ru/subject/29/10/ P ’
2.1 YTJIEBOJOPOABI — 2 TeHEPHUPOBAHUS u
aITKaHbI oopmiieHNsT COOCTBEHHBIX
UaeH, HaBBIK
Henpenenbubie
YBaXUTEIHHOTO OTHOIIICHUS
TJIEBOAOPOBL: .
Y P https://resh.edu.ru/subject/29/10/ | K Ty)KUM Hzesm,
2.2 QJIKCHBI, 6 1 oQopMIIEHHBIM B paboTax
aJKaUEHBI, JIpYrUX  HUCCleI0BaTeNei,
AJIKMHEI HaBBIK MyOJIUIHOTO
. BBICTYTUICHUS nepe
Apomarnyeckue https://resh.edu.ru/subject/29/10/ y . pel
2.3 2 ayJIuTOpHEH,
YTIIEBOAOPOBI apryMEeHTHUPOBaHUS u
2.4 IpupoaHsie 3 1 https://resh.edu.ru/subject/29/10/ = orcrauBaHUs CBOEH TOUKH
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HUCTOYHUKH
YIIIEBOJOPOIOB U
UX TepepadoTKa

Hroro mo pazneny 13

Pa3znen 3. Kuciopoacoaepsxamnue oprannyeckue coeIuHeHust

https://resh.edu.ru/subject/29/10/

3.1 Crnupter. @enon 3
AJnnerunel.
3.9 Kap6onoBeie 7 https://resh.edu.ru/subject/29/10/
' KHCJIOTBI.

Crnoxubie 3¢upsbl

3.3 VraeBoabl 3

https://resh.edu.ru/subject/29/10/

Hroro mo pazneny 13

Pasnen 4. AzoTconepxamme opraHudecKne coeTMHeHUus

AMUHBI. .
https://resh.edu.ru/subject/29/10/
4.1 AMUWHOKHCIIOTEL. 3
benku
Hroro no pazneny 3
Pa3pnen 5. BeicokoMoOJIeKYISIpHbIE COCAUHEHHS
IImactmacchl.
https://resh.edu.ru/subject/29/10/
5.1 Kayuyku. 2
Bomokna
Hroro no pazgeny 2

3pEHUSL.

- Ilpumenenue Ha ypoke

MHTEPAaKTUBHBIX bopm
paboTsI yUaIXCs:
UHTEJUICKTYaIbHBIX urp,
CTUMYJIUPYIOLIHX
II03HABATEIIbHYIO

MOTHUBALIMIO  IIKOJIbHUKOB;
IpynmnoBoii  paboTBl WU
paboTel B mapax, KOTOpbIE
y4dar LIKOJIbHUKOB
KOMaHJIHOW  pabore
B3aUMOJICHCTBHIO c
JIPYTUMU JI€TbMHU.

- Opraamzanus medcersa

MOTHUBHUPOBAHHBIX U
3PYAUPOBAHHBIX YUAILIUXCS
HaJl UX HEYCIEBAIOIIMMHU
OJHOKJIaCCHUKaMHU,
JaroIIero MKOIbHUKAM
COIIMAJIBHO 3HAYUMBIN
ONBIT COTPYTHUYECTBA U
B3aMMHOM ITOMOIIIH.
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11 KJIACC

KoaunuyecTBO 4acoB

HanmeHnoBanme .
Ne KoHnTpoJib- DJIeKTpOHHbIe (LM (ppPOBbIE) BocnurarejabHbIN acekT
pa3iesioB U TeM IIpakTHyec-
n/n Bcero Hble o0pa3oBaTe/IbHbIE PeCypChl
nporpamMmMsbl KHe padoThl
padoThI
Paznen 1. TeopeTnueckue 0OCHOBBI XUMUM - Nuaunuunposanue 51
CTpoeHne aTOMOB. HOICPAKKA 5
Tepuommeckii HCCJIEI0BATEIHCKOM
JIESITEIbHOCTA  IIKOJIbHUKOB
3aKoH H B paMKax peaju3aluud HUMHU
11 [Iepnonnueckas 3 https://resh.edu.ru/subject/29/11/ VMH/IMBULYaIbHBIX i
cucremMa IPYIIIOBBIX
XUMHYECKUX HCCIIEI0BATEIbCKUX
anemeHToB JI. U. MPOCKTOB, 4TO nacr
Menneneesa IIKOJIbHUKaM ~ BO3MOKHOCTb
nprodpecTr HaBBIK
Crpoenue CaMOCTOSATENIbHOTO PELIECHUs
BeEIIIECTBA. . 7
1.2 4 https://resh.edu.ru/subject/29/11/ | TCOPCTHICCKOM npobemsl,
MHuoroo6pasue HaBbIK T€HEPUPOBAHUA U
BEIIIECTB opopMiIeHUSI COOCTBEHHBIX
T p— UJIeH, HaBBIK YBAKUTEIBbHOTO
1.3 6 1 1 https://resh.edu.ru/subject/29/11/ OTHOWIEHUS K YyKUM HIESM,
peakiiu opopmieHHBIM B paboTax
Htoro no paszeny 13 ApYTUX UCCIIe0BaTENEN,
HaBBIK MyOIMYHOTO
Pa3pen 2. Heoprannueckasi XumMus BBICTYIIJIEHUSA nepen
y
2.1 Meraibt 6 https://resh.edu.ru/subject/29/11/ = @yIHTOpHUCH,
, apryMEHTHUPOBAHMS u
2.2 HemeTammsr 9 1 1 https://resh.edu.ru/subject/29/11/ OTCTAHBAHHS CBOGH TOUKH
CBs3b _ 3pEeHUS.
2.3 2 https://resh.edu.ru/subject/29/11/ p

HCOPTraHNYCCKUX U
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OpPraHUYECKUX

BEIECTB
Hroro no pazneny 17
Pa3znea 3. Xumus u :KU3HL
3.1 XUMUS U )KU3Hb 4 https://resh.edu.ru/subject/29/11/
Hroro no pazneny 4
OBILIEE KOJIMYECTBO
YACOB I10 34
TTPOT'PAMME

- IlpumeHeHne Ha ypoke

UHTCPAKTUBHBIX bopm
paboThI yUaIIuXCS:
UHTEIUICKTYaIbHBIX urp,
CTUMYJIUPYIOIIUX
HI03HABATEIILHYIO

MOTHBAIMIO  MIKOJHHHUKOB;
rpynmnoBoid  pa®oOTBl WM
paboThl B Mapax, KOTOpHIE
ydar IKOJIbHUKOB
KOMaHHOM pabote u
B3aUMOJICHCTBUIO C JIPYTUMH
JETbMHU.

- Opranusanus nedcersa

MOTHBUPOBAHHBIX U
SPYIUPOBAHHBIX YUAIUXCS
HaJl UX HEYCIEBAIOIIUMHU
OJTHOKJIACCHHKAMH, JAFOIIEro
IIKOJIEHUKAM COLMAJIBHO
3HAYUMBIN OIIBIT
COTPYAHUYECTBA U B3AUMHOU
ITOMOIIIH.
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