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MNOSACHUTEJIBHAS 3AITUCKA

[TporpamMmMa 1o XMMHH Ha YPOBHE CPEIHETO 0011ero 0Opa3oBaHus pa3padoTaHa Ha OCHOBE
®enepanbpHoro 3akoHa ot 29.12.2012 Ne 273-03 «O6 obpazoBannu B Poccuiickoit dexepanuny,
TpeOOBaHUI K pe3yibTaTaM OCBOCHUS (enepanbHOW 00pa30BaTENbHON MPOrpaMMbI CPEIHEro
obmero o6pazoBanus (POIl COO), mpencraBieHHbIX B DenepaibHOM TOCYIapPCTBEHHOM
oOpasoBatenbHOM cranaapre COO, ¢ yuérom KoHuenuuu npenopaBaHusi yueOHOTo npeamera
«Xumuss» B 0o0pa3oBaTeNbHBIX OpraHm3anusx Poccuiickoit dDexepanuu, pealn3yrOIMNUX
OCHOBHBIE 00pa3oBaTebHbIC MPOIPAMMbl, U OCHOBHBIX MOJIOKEHUH «CTpaTeruu pa3BUTUSA
Bocriutanuss B Poccuiickoit ®enepanuu Ha mnepuon g0 2025 roma» (Pacmopsikenue
[TpaButenscTBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY NOJIXOJOB K pa3pabOTKe MporpaMmbl IO XUMHH, K OIIPEIEICHHUIO O0Ien
CTpaTeruy OOyYeHUs, BOCIIUTAHUS U PA3BUTUS 00YJAIOIIUXCA CPEACTBAMU Y4eOHOTO TpeaMeTa
«Xumus» 1t 10-11 xmaccoB Ha 6a30BOM ypOBHE COCTABMJIM KOHLIENTYaJIbHBIE IOJIOXKEHUS
OI'OC COO o B3auMOOOYCIOBICHHOCTH LeJeH, COJIep)KaHMsl, pPe3ylbTaTOB OOydYeHHs U
TpeOOBaHUH K YPOBHIO IIOATOTOBKHU BBITYCKHUKOB.

Xummuueckoe o0pa3oBaHHE, TMOJy4aeMO€ BBITYCKHHKaMH  00Imeo0pa3oBaTeIbHON
OpraHu3aliM, SBISETCd HEOThEMJIEMOM YacThl0 MX 00pa3oBaHHOCTH. OHO  CIIY)XUT
3aBepILIAIOIIMM 3TalloM pealu3aldi Ha COOTBETCTBYIOLIEM €My 0a30BOM YpPOBHE KIIIOUEBBIX
LIEHHOCTEH, MPUCYIIUX LEJIOCTHOM CHUCTEME XHMUYECKOro o00pa3oBaHUsA. OTHU ILIEHHOCTH
KacaroTcsl TIO3HAHUS 3aKOHOB IMPHPOJIBI, (POPMUPOBAHHUS MHUPOBO33PEHHS M OOLIEH KyJIbTYpPHI
YeJOBEKa, a TaKKe DSKOJOIMYECKM OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3/I0pOBBIO U
npupoaHol cpene. Peanusyercs xuMudyeckoe oopazoBaHue 00Y4aIOLIMXCS HA YPOBHE CPEIHEro
ob1rero obpa3oBaHusl CpeACTBAMH Y4€OHOTrO TpeaMera «XuMUs», COAEPKaHHEe U TOCTPOCHUE
KOTOPOTO ONpEZeNeHbl B MpOrpaMMe IO XHMHUH C Y4ETOM CIEHU(PHUKHA HAyKH XUMHHU, €€
3HA4YeHUs B MO3HAHUM NMPHUPOJIBI U B MaTEPHAIBHOM KM3HU OOIIECTBA, a TAKXKE ¢ YUETOM OOLIMX
Hesell ¥ MPUHIMIIOB, XapaKTePU3YIOLUIMX COBPEMEHHOE COCTOSIHUE CHCTEMBI CPETHEr0 OO0ILIero
oOpa3zoBanus B Poccuiickoit denepanuu.

XUMHS KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HayK UIPAaeT 0COOYIO0 POJb B COBPEMEHHOM
[UBWIN3ALUHM, B CO3JaHUU HOBOW 0a3zbl MaTepualbHOW KyabTypbl. OHa BHOCUT CBOHl BKIaja B
(dopMHpOBaHUE PAIIMOHATLHOTO HAYYHOTO MBIIIIECHHS, B CO3JaHME LI€JIOCTHOTO MPEICTaBICHUS
00 OKpYyKaroIllleM MHUpPEe KaK O €IMHCTBE MPUPOJBI U YeIOBEKa, KOTopoe (HopMUPYETCs B XUMUU
Ha OCHOBE MOHHMMAaHUs BEUIECTBEHHOI'O COCTaBa OKPYXKAIOLIEr0 MHpa, OCO3HAHUSI B3aUMOCBS3H
MEX/y CTPOCHUEM BEILIECTB, UX CBOMCTBAMH U BO3MOXHBIMH 00JaCTAMU NPUMEHEHUS.

TecHo B3auMOJEHCTBYST C JAPYTUMH €CTECTBEHHBIMM HayKaMH, XUMHS CTaja
HEOTHEMJIEMOI YacThI0 MHPOBOH KYJIBTYphl, HEOOXOJAWMBIM YCJIOBHEM YCIEITHOTO TpyAa M
KU3HU KaK7oro ujeHa obmectBa. CoBpeMeHHass XMMHsI Kak HayKa cOo3uJaTelibHas, Kak Hayka
BBICOKMX TEXHOJOTMH HampaBjeHa Ha pelleHue ITTOOANbHBIX MPOOJIeM YCTOMYMBOTO pa3BUTHUS
YeJOBEYECTBA — CBHIPbEBOM, HYHEPreTHUecKOi, MHUIIEBOH, SKOJIOrMYecKod Oe30macHOCTH U
OXpaHbl 3/J0POBbSI.

B coorBercTBMM ¢ OOIMMHU IEISIMH W TPUHIUIIAMH CpeIHero oOmero oOpa3oBaHHs
conepxanue npeamera «Xumus» (10—11 kiaccsl, 6a30BbIi ypOBEHb U3Y4EHUS) OPHEHTUPOBAHO
MPEUMYIIECTBEHHO Ha OOMIEKYIBTYPHYIO MOATOTOBKY OOYYaromIMXCs, HEOOXOIUMYIO UM JUIS
BBIpa0OTKM MHPOBO33PEHUYECKUX OPHEHTUPOB, YCIEIIHOIO BKIIOUEHHS B KHU3Hb COLUYMA,
IPOJOJKEHHU 00pa30BaHUs B pa3IMUHbIX 00IACTAX, HE CBA3AHHBIX HEITOCPEICTBEHHO C XMMHUEH.

CocraBisiomuMu  npeaMera «XUMUs» SIBISIOTCS 0a30Bble Kypchl — «OpraHuueckas
XUMHA» 1 «OO011asi 1 HeOpraHMuyecKasi XUMHUs», OCHOBHBIM KOMIIOHEHTOM COZAEP)KaHUSI KOTOPBIX



SBJISIIOTCSI OCHOBBI 0a30BOM HAyKH: CUCTEMa 3HAHUH 10 HEOPraHMYECKOW XMMHUU (C BKJIIOUCHHEM
3HaHUHM U3 00UIel XUMHM) U OpraHndeckol xumuu. @opMHUpOBaHUE AAHHOW CHCTEMBI 3HAHUIM
Opyd HM3Y4YCHUHU TMpenMeTa O0ecCIeYrBAaeT BO3MOXKHOCTb PACCMOTPEHHUS BCEro MHOT000pasus
BEILIECTB Ha OCHOBE OOLIMX MOHATHH, 3aKOHOB U TEOPUIl XUMUH.

CrpykTypa conepxaHus KypcoB — «Opranuueckast Xumusa» U «O01mas 1 HeopraHuueckas
XUMHA» cHOpMUpOBaHA B NMPOrpaMMe [0 XMMHH HAa OCHOBE CHCTEMHOTO IMOJXOAa K W3Y4EHHUIO
yuyeOHOTro MaTepuasia M OOyCJIOBJICHAa HCTOPUYECKH OOOCHOBAHHBIM pa3BUTHEM 3HAHUN Ha
ONpEACIEHHBIX TEOPETUYECKUX YPOBHAX. Tak, B Kypce OpPraHMYECKOM XHMHH BEILLECTBA
paccMaTpUBAIOTCA HA YPOBHE KJIACCHYECKOM TEOPUM CTPOCHHUS OPraHMYECKHX COCIUHEHMM, a
TaK)K€ Ha YpOBHE CTEPEOXHMHUYECKUX M DJIEKTPOHHBIX IPEJICTaBICHUNW O CTPOCHUM BEIIECTB.
CseneHusi 00 M3ydaeMblX B Kypce BEIIECTBaX HAlOTCS B PAa3BUTUU — OT YIJIEBOAOPOIOB O
CJIO)KHBIX OMOJIOTMUECKH AaKTHUBHBIX COEIMHEHHH. B Kypce OpraHmdyeckodl XUMHM HOJIY4aroT
pasBUTHE CPOPMHUPOBAHHBIE HAa YPOBHE OCHOBHOIO 0O0ILIero oOpa3oBaHUs IEpBOHAYaJIbHBIE
IPEJICTABICHUS] O XUMUYECKON CBSI3U, KIACCU(PUKAIIMOHHBIX IPU3HAKAX BELIECTB, 3aBUCUMOCTH
CBOMCTB BEILIECTB OT UX CTPOEHUS, O XUMUYECKON PEAKLIUH.

[Ton HOBBIM yrjoM 3peHus B mpeamere «XHUMus» 0a30BOr0 ypOBHS paccMaTpHUBAETCS
U3y4eHHbII Ha YpPOBHE OCHOBHOrO OOIIEro o0pa3oBaHHs TEOPETHUYECKUM Marepuan u
(dakTosornuecKrue CBEACHMS O BELIECTBAX U XMMHUYECKOM peakuuu. Tak, B 4acTHOCTH, B Kypce
«O0mas 1 HeopraHuw4yecKasi XUMHUsT» O00yUJaIOMIMMCS MPEIOCTABIISIETCS BO3MOKHOCTh OCO3HATH
3HAYEHUE MEPUOJUUYECKOr0 3aKOHA C OOLIETEOPETHMUYECKUX M METO/0JIOTUYECKUX IO3ULHH,
riy0Xe MOHATh HCTOpPUYECKOe H3MEHeHHe (YHKIMHM 3TOro 3akoHa — OT oOoOImaromiei 1o
OOBSACHSIONIEN U TPOTHO3ZUPYIOLIEH.

Enunas cucrema 3HaHUN O BOKHEMIIMX BEILIECTBAX, UX COCTaBE, CTPOCHHUH, CBOMCTBAX U
IIPUMEHEHNN, a TAK)KE 0 XMMHUUYECKUX PEAKIMSIX, UX CYITHOCTH U 3aKOHOMEPHOCTSIX MPOTEKaHUS
jpononHserca B Kypcax 10 m 11 kimaccoB dneMEHTaMM  COJEp)KaHUS, MMEIOIUMU
KYJIbTYPOJIOTHUECKUA M TPUKIAJAHOM XapakTep. OTH 3HAHUSA CIIOCOOCTBYIOT MOHHUMAaHUIO
B3aMMOCBSA3M XMMHUHU C JIpYTMMH HayKaMM, pacKpblBalOT €€ poJib B IIO3HABaTEIbHON U
NPAaKTUYECKON JEATEIIbHOCTH YEIOBEKa, CIIOCOOCTBYIOT BOCHHUTAHUIO YBAXKEHHsI K IPOLECCY
TBOpYECTBA B 00JJACTU TEOPUHM U MPAKTUYECKUX HPUIOKEHUH XMMHUHU, IOMOTAIOT BBITYCKHUKY
OpPUEHTUPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MpoOJIemMax, CBA3aHHBIX C XUMUEH,
KPUTHYECKH OCMBICIIMBATh UHPOPMAIMIO U MPUMEHATH €€ ISl MOMOJMHEHUs 3HAHUM, peleHus
MHTEJJIEKTYaJIbHBIX M 3KCIIEPUMEHTAJIBHBIX MCCIIENOBATENbCKUX 3a7ad. B 1emnom conepxaHue
yuebHoro npeamera «XUMHsD JaHHOTO YPOBHS M3y4YeHHUsS OPHEHTHUPOBAHO Ha (popMUpOBaHUE Y
00y4aromuxcsi MUPOBO33PEHUYECKON OCHOBBI JJIsi MOHUMaHUS QHIOCODCKUX UAEH, TaKUX Kak:
MaTepuaibHOE €AMHCTBO HEOPTAaHUYECKOTO U OPTraHMYECKOTO MHpa, 00YCIOBIEHHOCTh CBOMCTB
BELIECTB UX COCTABOM U CTPOEHUEM, I03HABAEMOCTh IPUPOIHBIX SBICHUI MyTEM 3KCIIEPUMEHTA
U pELICHHs NPOTUBOPEUUH MKy HOBBIMH (akTaMH M TEOPETHUECKUMH MpPEINOChUIKaMH,
OCO3HAaHHE POJIM XUMHUHU B PEUICHUH IKOJIOTUYECKUX MpoOiieM, a Takke MpodieM cOepexeHHs
HHEPreTUUECKUX PECYPCOB, ChIPbsI, CO3AaHMSI HOBBIX TEXHOJIOTUN U MaTepHaIIOB.

B mnnane pemieHust 3amad  BOCHHUTAHUS, DPAa3BUTHUS M COLMAIM3AIMU  OOYYAIOLIMXCS
IPUHATHIE MPOrpaMMON IO XUMHHM IOAXOABI K OINPEAEICHUIO0 COJAEP)KAaHUS M IMOCTPOEHUS
npeaMera NpeaycMaTpuBaroT (OPMHUPOBAHUE YHHBEPCAIBHBIX Y4YE€OHBIX NEHCTBHM, MMEIOIUX
0a30Bo€ 3HaUEHHE JUIsl pa3IMUHBIX BUJIOB EATEIILHOCTHU: PEIIEHUs PoOeM, IOUCKa, aHaInu3a U
0o0paboTku uH(pOpMAIMK, HEOOXOOUMBIX JJsI MPUOOPETEHUS ONbITa NPAKTUYECKOH U
HCCIIEI0BATENIBCKOM 1€ATEIbHOCTH, 3aHUMAIOIIEH BaKHOE MECTO B IO3HAHUU XUMHHU.



B nmpakTuke npenojaBaHusi XMMHH KaKk Ha ypOBHE OCHOBHOTO 00IIIEro 00pa3oBaHus, TaK U
HA YpOBHE cpemHero oOmiero oOpa3oBaHUs, TMPH  ONPEICICHUH  COJEPKATEIbHON
XapaKTePUCTUKU LeJeHd H3y4YeHHs] MpeaMeTa HalpaBiICHUEM TMEPBOCTEIICHHOW 3HAYUMOCTHU
TPaAMLUMOHHO TMpHu3HAETCs (OPMUPOBAHHME OCHOB XHUMHUYECKOW Hayku Kak obmnactu
COBPEMEHHOT0 €CTECTBO3HAHHUSA, MPAKTUYECKOW JESATENIbHOCTH YeJIOBeKa M KaK OJHOTO W3
KOMIIOHEHTOB MHpPOBOH KyJbTyphl. C METOIMYECKOM TOYKM 3pEHUs TaKOW MOAXOA K
ONPEJICTICHUIO LIeJICH U3YUEHUS ITPEIMETA SIBJISICTCS BIIOJIHE OIPABIAHHBIM.

CornacHo NaHHOM TOYKE 3pEHUs TJIABHBIMH IIEJIAIMU HM3y4EHHs IpeaMmeTa «XHUMHUs» Ha
6a3zoBoM ypoBHe (10 —11 ki1.) sBASIOTCS:

e (QopmMHupoBaHHE CHCTEMbl XUMHYECKMX 3HAHUH KakK Ba)KHEHIIEH CcoCTaBIsIOLIEH
€CTECTBEHHO-HAYYHON KapTHUHBI MHUpPA, B OCHOBE KOTOPOU JIeKAT KIIIOUEBHIC TMOHSITHS,
dbyHIaMEeHTaIbHBIE 3aKOHBI U TEOPUM XUMHUHU, OCBOCHHE S3bIKa HAYKH, YCBOEHHE WU
MOHMMAaHHUE CYIIHOCTH JOCTYIHBIX O0OOOIIEHHII MHPOBO33PEHUYECKOTO Xapakrepa,
03HAKOMJICHHE C UCTOPHUEN UX PA3BUTUS U CTAHOBJIICHHUS;

e (opmupoBaHuE U pa3BUTHE MPEACTABICHUI O HAyYHBIX METOJIaX MO3HAHUS BELIECTB U
XUMHUYECKHX peakluid, HeOOXOIUMBIX ISl MPUOOPETEHUSI YMEHHI OpUEHTHPOBATHCS B
MHUPE BEIIECTB U XUMHYCCKHX SBIICHUH, IMCIOIIUX MECTO B MPUPOJE, B MPAKTHUUECKON H
IMOBCEAHEBHOM KU3HU;

® pa3BUTHEC YMCHHA M CIOCOOOB JEATCIILHOCTH, CBS3aHHBIX C HAONIOJCHUEM U
OOBSICHEHMEM XUMHYECKOTO JKCIIEPUMEHTAa, COOJIIOJCHHEM TIpaBUil  0OE€30MacHOTO
oOpallieHus ¢ BEIIeCTBAMHU.

Hapsiny ¢ aTuM, conepkarenbHasl XapakTEepUCTUKA LIeJe U 3a/71a4 U3ydeHus MpeaMera B
mporpamMme 1Mo XUMHHM YyTOYHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUH C HOBBIMU ITPHOPUTETAMU
B CHCTEME cpemnHero obmiero obOpazoBaHusi. CerogHs B NPENOJaBaHUU XUMHHU B OOJIbIIEH
CTEMEeHH OTAAETCS NPEANOYTEeHHE TMPAKTUYECKOW KOMIIOHEHTE COJIep>KaHusi OoOydeHwus,
OpUEHTHUPOBAHHOM Ha TOJTOTOBKY BBIMYCKHHKAa OOIIe00pa3oBaTelbHOW OpraHu3alluy,
BIIAJICIONIET0 HE HAOOPOM 3HAHUU, a (PYHKIIMOHAIBHOW TPaMOTHOCTBIO, TO €CTh CIIOCOOaMH U
YMEHHSIMH aKTUBHOTO TIOJTYYCHHS 3HAHUU W MPUMEHEHUS WX B peaTbHOW XU3HU IS PEIICHUS
MPAKTUYECKHX 3a7au.

B cBs3u c 3TUM Tpu U3YYEHHH TMpeaMera «XHUMHS» JAOMUHUpYIOLIee 3HA4YeHHE
MpUOOpETAIOT TaKKE IENIN 1 3a/1a4H, KaK:

aganTanus Oo0ydJalromMxcs K  YCIOBHSIM  JMHAMHYHO  Pa3BUBAIOIIETOCS  MHPA,
dbopMUpOBaHHE UHTEIUVIEKTYalbHO pPAa3BUTOM JIMYHOCTH, TOTOBOH K CaMOOOpa30BaHHUIO,
COTPYIHUYECTBY, CAMOCTOSITEILHOMY TIPUHATHUIO TPAMOTHBIX PEHICHHH B KOHKPETHBIX
KU3HEHHBIX CHTYAIIHsIX, CBI3aHHBIX C BEIIECTBAMH U UX TPUMCHECHUEM;

dbopMupoBaHUe Yy O0OyYaroImIMXCS KIIOUYEBBIX HAaBBIKOB (KJIIOUEBBIX KOMIIETEHIINN),
MMEIOIINX YHUBEPCAIbHOE 3HAUCHUE JIJISl PA3NIUYHBIX BHUJIOB JIEATEIBHOCTH: PEIICHUS TIPOOIeM,
MoWcKa, aHalW3a U 00paboTku WHGPOpPMAIMHN, HEOOXOAUMBIX JUIS TPUOOpPETEHHS OIMbITa
JeATeTLHOCTH, KOTOpash 3aHMMaeT BaAKHOE MECTO B MO3HAHUM XMUMUH, a TAKXKe IS OIEHKH C
MO3UIUI IKOJIOTHYECKO 0€30MaCHOCTU XapaKTepa BIMSHUS BEIIECTB U XUMHUYECKHUX MPOLIECCOB
Ha OpraHU3M YEeJIOBEKA U MPUPOJIHYIO CPELY;

pa3BUTHE MO3HABATEIILHBIX UHTEPECOB, MHTEIUICKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH
00ydJaronuxcs: CIOCOOHOCTH CaMOCTOATENIbHO MPHOOpPETaTh HOBBIC 3HAHUS 10 XHMHH 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 Yy 00YUAIOUINXCS ACCOIIMATUBHOIO U JIOTUYECKOTO MBIILICHUS,
HAOJIO/IATEIBHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOPbIE OCOOCHHO HEOOXOJWMBI, B
YaCTHOCTH, MIPH IJIAHUPOBAHUU H ITPOBEICHUU XUMUYIECKOTO IKCIICPUMEHTA;

BOCIIUTaHHE Yy OOydarolmuxcs YyOeKIEHHOCTH B TYMaHHUCTHUECKON HAIpaBlIEHHOCTU
XUMHUHM, €€ BaXHOW pOIM B  pelIeHUH TJ00albHBIX  MPOOJEeM  pallOHaIbHOTO
MPUPOJONOIB30BAHMS, MOMOJHEHUS JYHEPreTUYECKUX PECYpCOB U COXPAHEHUs MPUPOJIHOTO
paBHOBECHS, OCO3HAHUS HEOOXOIUMOCTH OEpEeKHOTO OTHONICHUS K MPUPOJE U CBOEMY
3JI0POBBIO, & TaKXKe MPUOOPETEHUSI OIbITa UCIIOJIb30BAHUS MOJYUYEHHBIX 3HAHUN ISl IPUHSATHS
FPaMOTHBIX PEHICHUN B CUTYalUAX, CBI3aHHBIX C XUMHUYECKHUMH SIBJIICHUSMHU.

B yuebnoM mnane cpemHero obmiero odpa3zoBaHus mpeaMeT «XuMmus» 0a30BOTO YpOBHS
BXOJIMT B COCTaB MpeAMETHOM 00nacTu «EcTeCTBeHHO-HAYyUHbBIE TTPEIMETHI».

OO61iee yuCio 4acoB, OTBEAEHHBIX ISl U3YUYEHHUs XMMHUHU, 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 KJIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckne 0CHOBbI OPraHUYeCKO XUMHH

IIpeamer opraHM4ecKON XUMHUU: €€ BOSHUKHOBEHHE, PA3BUTHE U 3HAYCHUE B IIOJIYYCHUU
HOBBIX BEIIIECTB U MaTepuasaoB. Teopusi CTpoeHUs opraHudeckux coequuennii A. M. bytieposa,
e€ ocHOBHbIe moNOXKeHUA. CTpyKkTypHbIe (OPMYIJBI OpPraHUYECKUX BellecTB. [ omosorus,
nu3oMepust. XuMu4ecKas CBsI3b B OpraHMUECKUX COSAMHEHMSIX — OJJMHAPHBIE U KPaTHbBIE CBSI3U.

[IpencraBnenne o  wiaccupukauuy  opraHudeckux  BemecTB.  HomeHkiarypa
OpraHMYECKUX COEIMHEHUN (cucreMaruyeckas) M TpPUBHAIbHBIE HAa3BaHUSA BAKHEHIIHMX
MIPEACTABUTENEH KIaCCOB OPIraHUYECKUX BEIIECTB.

OKCHepUMEHTAJIbHBIE METOJIbl M3YYEHHUs BEIIECTB M UX MpPEBpAILlEHU: 03HAKOMIICHUE C
oOpa3LaMu OpraHMYecKUX BELIECTB U MaTepuajaMH Ha UX OCHOBE, MOJEIUPOBAHHE MOJIEKYI
OpraHMYECKUX BEIEeCTB, HAONIOJCHHE U ONUCAaHUE JEMOHCTPAIIMOHHBIX OIBITOB IO
MPEBPAICHUIO OPTAaHUYECKUX BEIECTB MPU HArpeBaHUM (IJIaBJIeHHUE, OOYTIMBAaHUE U TOPEHHE).

Yraesoaopoabl

AJKaHbI: COCTaB M CTpPOEHHUE, TOMOJOrMYecKMid psa. Metan um 3TaH — mpocTeiiiue
NpPEJCTaBUTENIN AJIKaHOB: (PU3MUECKHE M XHMHMYECKHE CBOMCTBAa (peaklUuu 3aMelieHHs WU
TOpEHHs1), HaX0XKJICHUE B IPUPOJE, MOTyYeHUE U IPUMEHEHNUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUH psAll. DTWIEH U MPONWIEH — MpOCTEeHIIne
IPEJICTaBUTENIN QJIKEHOB: (U3MYECKHEe M XUMHYECKHE CBOMCTBa (peakiuu T'HAPUPOBaHUS,
raJIOT€HUPOBAHHUS, TUIPATAllMH, OKUCIICHHUS U TIOJIMMEPHU3ALIAN ), IOYYEHUE U IPUMEHEHUE.

Anxanuensl: OyraaueH-1,3 u MetmnOyrtanuen-1,3: cTpoeHue, BaKHEHIINE XMMUYECKHE
cBoiicTBa (peakius noauMmepusanun). [lodydeHre CHHTETHUECKOrO KayuyKa U pe3HHBI.

AJNKUHBI: COCTaB M OCOOEHHOCTH CTpPOCHMS, TOMOJIOTUYECKUH psA. ALETUIEH —
NPOCTEUIINIA MPeICTaBUTENb AIKMHOB: COCTaB, CTPOCHUE, (PU3NUYECKUE U XUMUUECKHE CBOMCTBA
(peakuu ruIpUpOBaHUs, raIOTeHUPOBAHUS, TUAPATALIUH, TOPEHNUS ), TOJTyYeHHUE U IPUMEHEHHE.

Apenbl. benson: coctaB, cTpoeHue, (pU3MUECKHE M XUMHUYECKHE CBOMCTBa (peakiuu
TaJIOTEHUPOBAHUS M HUTPOBAHUS), MOJYYEHHE M TIpUMeHeHue. Tonyon: cocmas, cmpoeuue,
Quzuueckue u xumuyeckue ceoucmea (peakyuu 2ai02eHUpoOsanus U HUmMpo8anus), noayieHue u
npumenenue. TOKCUYHOCTH apeHOB. ['eHeTHueckas CBS3b MEXIYy YIVIEBOJOPOJaMH,
MIPUHAJIEKAIIMMU K Pa3JIU4YHbIM KJIacCaM.

[TpuponHble UCTOYHUKU YIIIeBOAOPOJOB. [IpuponHblil ra3 u nmomyTHble HE(TAHBIE Ta3bl.
Hepte u e€ mnpoucxoxnenue. CrocoObl mnepepadOTKM HEPTH: MEpPeroHka, KpPEeKUHT
(TepMHUYECKHid, KaTaTUTHYeCcKHit), mupoiu3. [IpoaykTsl nepepaboTku HehTH, UX IPUMEHEHHE B
IPOMBIIIJICHHOCTH U B ObITY. KaMEHHBIH yroiib ¥ MPOIYKTHI €ro nepepadboTKy.

OKCIIEpUMEHTAIbHbIE METO/AbI M3YUYECHHS BEIIECTB U UX MPEBPALICHUN: O3HAKOMIICHUE C
oOpa3lamu 1iacTMacc, KayduykoB U pe3uHbl, Koywiekiuuu «Hedte» u «Yronpy», MoaenupoBaHue
MOJIEKYJ YTJICBOJOPOJOB U TaJOr€HONPOU3BOIAHBIX, IPOBEJICHHE MNPAKTHYECKOW pPaOOTHI:
MIOJIy4YEHHUE 3TUIIEHA U N3YUYEHUE €r0 CBOMCTB.

Pacuérnrle 3agayn.




Bbruncnenuss 1mo ypaBHEHMIO XUMHMYECKOW peakuuu (Macchl, 00bEMa, KOJIUYECTBA
MCXOJHOTO BEIIECTBA HJIM TMPOJYKTAa PEAKIHMU IO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO U3 UCXO/IHBIX BELIECTB UJIU IPOAYKTOB PEAKIIMH).

Kuciaopoacoaep:xaime oprann4ecKkue coeMHEHUs

[IpenenpHble ONHOATOMHBIE CHUPTBL. MeETaHOJN W 3TaHON: CTPOCHHE, (U3NYECKHE U
XUMHUYECKHE CBOWCTBA (pEakUUu C aKTUBHBIMU METaJlJIaMH, I'aJJOT€HOBOJOPOJAaMHU, OPEHHE),
npuMeHeHue. BogopoiHele cBsI3u MeXAy MOJIEKYJIaMHu CIUPTOB. JlelicTBUE METaHOJIa U 3TaHOJIa
Ha OpPraHU3M YEJIOBEKA.

MHoroaTomMHble CHHMPTHL. OTUICHIVIMKONb W TJHULEPUH: CTpOeHHe, (U3NYECKHEe U
XUMHUYECKHE CBOMCTBA (B3aUMOAEHUCTBUE CO 1LEJI0YHBIMU METaJlJIaMH, KAUECTBEHHAs peaklus Ha
MHOTOaTOMHBIE CHUpPTHI). JlelicTBMEe Ha opraHu3Mm uesnoBeka. [IpuMeHeHue riaulepuHa U
STUJICHIJIUKOJIS.

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

Anpaeruapl U kemowuwvl. DopManbAeruj, aueTaIbICTU]: CTpPOCHHE, (u3nUeckue u
XMMHUYECKHE CBOMCTBa (peakUuu OKMCIEHHS U BOCCTAaHOBJICHHUS, KAaU€CTBEHHbBIC PEaKIUH),
IIOJIy4YEHUE U IPUMEHECHHUE.

OnHOOCHOBHBIE TIpe/iebHbIE KapOOHOBBIE KHCIOTHL. MypaBbUHAS M YKCYCHAsh KHUCIIOTHI:
CTpoeHHue, PU3NUECKUEe U XUMHUECKHE CBOICTBA (CBOWCTBA, OOIIHE IS KJIacca KHCIIOT, PEeaKIus
TepuduKalM), MOoITydeHue M mnpuMeHeHue. CrTeapuHOBas W OJEMHOBAs KHUCIOTHI Kak
IPEJCTaBUTENIN BBICIIUX KapOOHOBBIX KUCIOT. Mblja Kak COJIM BBICIIUX KapOOHOBBIX KHCIIOT,
HUX MOIOIIlEE NEeICTBHUE.

CrnosxHble 2Qupbl KaK MPOU3BOJHbIE KAPOOHOBBIX KHUCIOT. [ MAPOIN3 CIOXKHBIX 3(PUPOB.
Kupsl. I'maponus xxupos. I[Ipumenenne xupoB. bruonorudeckas poiib KHUpPOB.

VYrneBopl: cocTaB, KJIacCU(PHKAIMS YIIIEBOAOB (MOHO-, 1U- U MoJucaxapubl). ['moko3a —
MPOCTEUIINKA MOHOCAXapuJ: OCOOEHHOCTH CTPOCHHUS MOJEKYNbl, (QU3UYECKHE U XHUMHUYECKHE
cBoiicTBa (B3aumogeicTBue ¢ ruapokcuaoM Mmeau(ll), oxucieHme amMMHauyHBIM PacTBOPOM
okcuma cepebpa(l), BoccTaHoBIeHHE, OpOKEHHE TIIOKO3bl), HAXOXJACHHE B TPUPOJIE,
npuMeHeHue, Ouosnoruueckas poib. @orocunrte3. Ppykro3a Kak H30Mep INIFOKO3bI.

Kpaxman u nemnono3a kak npupojHble noaumepbl. CTpoeHue Kpaxmaina U LEeUTI0I03bL.
duznyeckue 1 XUMUYECKHE CBOMCTBA KpaxMaia (THIpon3, KaYeCTBEHHAs Peakius C HOJAO0M).

OKCHEpUMEHTAJIBHBIE METOBl W3Y4YEHMsI BEIIECTB M MX IPEBPALICHUI: IPOBEICHHUE,
HaOJI0IeHHe W ONMCAaHWE JEMOHCTPALMOHHBIX OIBITOB: TOPEHHE CIUPTOB, KaueCTBEHHbBIE
peakuu OJHOATOMHBIX CIHUPTOB (OKUCIEeHHE 3TaHoda okcuaoMm Mmeau(ll)), MHOroaTOMHBIX
crupToB (B3ammojelicTBue ThulepuHa ¢ ruapokcuaoM menu(ll)), ampaerumoB (okucieHue
aMMHMa4YHbIM pacTBopoM okcuna cepebpa(l) u runpokcugom wmenu(ll), B3aumoneiicrBue
KpaxMaja C HOJOM), NpPOBEAECHUE TIPaKTHUECKOW pabdoThl: CBOICTBa pacTBOpa YKCYCHOM
KHCIIOTBI.

Pacuérnrie 3amaun.

Bbruncnenuss mo ypaBHEHHIO XUMHUYECKOM peakuuu (Macchl, 00BbEMa, KOJIMYEeCTBa
MCXOJIHOTO BEIECTBA MJIM TMPOJYKTAa PEAKIMHU IO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO U3 UCXOJHBIX BELIECTB WIN IMPOAYKTOB PEAKLIUN).

A3oTcozeprkanie OpraHn4ecKie COCINHEHNUS.

AMHUHOKHCIOTBI Kak aMm(OTepHble OpraHuyeckue coenuHeHus. Dusnveckue U
XMMHUYECKHE CBOWCTBA AaMHHOKUCIOT (Ha NpuUMepe TJHIMHA). buojormueckoe 3HaueHUE
amMuHOKHUCIOT. [Tentuasl.



benku kak nmpupogHBIE BBICOKOMOJEKYJSpHbIE coeauHeHus. IlepBuuHas, BTOpUYHAs U
TPETUYHAsl CTPYKTypa OenkoB. XHMMHUYECKHE CBOHCTBA OEJIKOB: THUAPONU3, JCHATypalus,
KauECTBEHHbIE PEAaKIIMK Ha OEIIKH.

OKcliepUMEHTalIbHbIE METOJbl M3YYEHHUsS BELIECTB M MX IpeBpallleHuil: HaOJroAeHue U
ONKCaHUE JEMOHCTPALMOHHBIX OIBITOB: JEHATypalus OEIKOB IpH HarpeBaHWHU, LIBETHBIE
peakiuu OEIKOB.

BbicokomoiieKkyIsipHbIE COeUHEHHUS

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

OKCHepUMEHTAJIbHBIE METOJIbl M3YYEHHUs BEIIECTB M UX MpPEBpAIlEHUI: 03HAKOMIICHUE C
00pa3aMu NpUPOAHBIX U HCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAYUYKOB.

MexnpeameTHble CBA3H.

Peanu3zanus MexnpeIMeTHBIX CBsI3€l MPU M3Y4YE€HUM opraHumdeckoi xumuu B 10 kmacce
OCYILIECTBJISIETCSl 4YEpEe3 HCIOJb30BaHUE KaK OOIIMX €CTECTBEHHO-HAy4YHBIX IMOHATHH, Tak U
HOHATUH, SBISAIOIINXCS CUCTEMHBIMU JJIS1 OTAEIBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOI'O IIUKIIA.

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

dusmka: Matepus, YHEpIus, Macca, aToM, NEKTPOH, MOJIEKYJa, YHEPIeTUUECKUN YPOBEHbD,
BEIIIECTBO, TeJI0, 00BEM, arperaTHoe COCTOSHUE BEIeCTBa, (pU3MUecKre BETUUMHBI U €IUHULIBI
UX U3MEpPEHUS.

buonorus: knerka, opraHusm, Ouocdepa, oOMEH BeIIECTB B OpraHuszMme, (HOTOCHHTE3,
OMOJIOTNYECKH aKTUBHBIE BelllecTBa (O€IKH, YIIeBOIbI, )KUPbI, (PEPMEHTHI).

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

TexHonorus: NUIIEBbIE MPOIYKThI, OCHOBBI PAllMOHATIBHOIO MUTAHUS, MOIOILIUE CPEJICTBA,
JIEKapCTBEHHBIE M KOCMETHUYECKHE MTpernapaThl, MaTEpHUajbl U3 UCKYCCTBEHHBIX U CHHTETUYECKHUX
BOJIOKOH.

11 KUIIACC
OBIIAA U HEOPTAHUYECKASA XUMUSA

Teoperuvyeckue OCHOBbI XUMHMHU

XuMu4yeckui dneMeHT. AToMm. Sapo aroma, H30TONBL. DJIEKTPOHHAs OO0OJIOYKA.
DHepreTUyecKre ypOBHHU, MOAYPOBHH. ATOMHBIE OpOUTany, S-, p-, d- anmemenTb. OCOOCHHOCTH
pacmpeneneHus AIEKTPOHOB MO OpOUTAIIM B aTOMax JJIEMEHTOB TMEPBBIX YETHIPEX MEPHOJIOB.
DneKTpOHHas: KOH(QUTYpAIIHs aTOMOB.

Ilepuonuueckuii 3akoH u llepuomgmueckas cucrema xuMmMuueckux osnemeHtos /J[. H.
MenneneeBa. CBs3b NEPUOAMYECKOrO 3aKoHa M Ilepmogmyeckoil CHUCTEMbl XHMHUYECKHUX
snemeHToB JI. M. MenaeneeBa ¢ COBpEMEHHOW TEOpUEH CTPOEHUS aTOMOB. 3aKOHOMEPHOCTH
W3MEHEHHUS CBOMCTB XMMHUYECKHUX SJIEMEHTOB U 00pa3yeMbIX UMHU MPOCTHIX U CIOKHBIX BEIIECTB
0 TPYIIaM U Nepuoaam. 3HaueHrue NepUoIUIECKOro 3aKOHa B Pa3BUTHHU HAYKH.

Ctpoenue BemiecTBa. XHWMHUYECKass CBsI3b. BHIbI XUMHUYECKOW CBsI3W (KOBAJICHTHAs
HETOJISIpHAsI U TIOJISIpHAs, MOHHAs, MeTaJTndecKas). MexaHu3Mbl 0Opa30BaHMs KOBAJICHTHOU



XUMUYECKON CBs3U (OOMEHHBIN M JTOHOPHO-aKIeNTOpHBIN). BomopoaHas cBs3s. BajaeHTHOCTD.
DneKTpoOoTpULATENIbHOCTh. CTEeNEeHb OKUCIEHUS. IOHbI: KAaTHOHBI U aHUOHBI.

BemectBa MOJEKYISIpHOTO U HEMOJEKYJISIPHOTO CTPOEHUS. 3aKOH IOCTOSHCTBAa COCTaBa
BEIIECTBA. THUMBl KPUCTALIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBAa BEIIECTB OT THIIA
KPUCTAJUIMYECKON PEIETKH.

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

Knaccudukanus Heopranmdeckux coeauHeHuid. HomeHkmatypa HeopraHW4YecKux
BELIECTB. ['eHeTnyeckas CBSI3b HEOPraHMYECKHUX BEIIECTB, NPUHAMICKANIMX K PA3ITUYHBIM
KJ1accam.

Xumnueckas peakuus. Kiaccupukanmuss XUMHUYECKUX PpEaKIUii B HEOPTaHUYECKOH U
OpraHWYEeCKOM XMMHUU. 3aKOH COXPAaHEHHUS MACChl BEUIECTB, 3aKOH COXPAHEHHUS U MPEBpALICHUS
SHEPIUU NPU XUMUYECKUX PEAKIHUAX.

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

OnektponauTtnueckas aucconuanus. CunbHble u ciadble 31eKTpoiuThl. Cpena BOAHBIX
pPacTBOPOB BEILECTB: KUCIas, HEUTpaIbHasl, IIET0YHAas.

OKHCIUTENbHO-BOCCTAHOBUTEBHBIE PEAKIIUH.

OKCIIEPUMEHTAIbHBIE METOJbl M3YYEHHMsI BEIIECTB M UX MPEBPALIECHUN: JEMOHCTPALIMS
tabmun «llepuoauueckas cucrema xumudeckux snemeHtoB Jl. M. MenpaeneeBa», u3yueHue
MoJieJIe KPUCTAJUIMUECKUX pEIETOK, HaOJII0JAeHHEe M ONHCAaHWE JEMOHCTPALMOHHBIX U
7a00paTOPHBIX ONBITOB (Pa3jIoKEHHE IEPOKCHAAa BOJOpOJa B MPUCYTCTBUM KaTalln3aTropa,
OIPECIIEHUE CPENBl PACTBOPOB BEIIECTB C NOMOUIbIO YHHUBEPCAIBHOIO MHIUKATOPA, pEaKLUU
HMOHHOr0 OOMeHa), MpOBEJIEHHE MpPaKTUYecKOH paboThl «BnusHue pa3nuyHbIX (HaKTOPOB Ha
CKOPOCTb XUMHUYECKOU PEAKIIHM».

Pacuérnrie 3amaun.

Pac4€rbl Mo ypaBHEHUSAM XMMHYECKHUX PEAKIMM, B TOM YUCIIE TEPMOXUMHYECKHUE PACUETHI,
pacu€Thl ¢ UCTIIOJIB30BAHUEM MOHATHUS «MACCOBAst AOJISI BEILIECTBAY.

Heopranuyeckas xumusi

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).

XUMHUYECKHUE CBOMCTBA BaXHEHIIMX HEMETa/UIOB (TaJIOTEHOB, Cephl, a3oTa, ¢ocdopa,
yriaepojaa U KpEMHHUS) U UX COSAUHEHUN (OKCUA0B, KUCIOPOICOAEPKALIUX KUCIOT, BOJOPOIHBIX
COCTMHCHUIA).

ITpuMeHeHne BaXXHENIINX HEMETANIOB U UX COCIUHEHHH.

Meramisl. [lonoxenne MeramioB B [leproandeckoil cucTeMe XUMHUYECKUX JIEMEHTOB /.
N. MenneneeBa. OCOOEHHOCTH CTPOCHUS AJIEKTPOHHBIX 000JI0YEK aTOMOB MeTauioB. OOmue
¢usnueckue cpoiictBa MeTauioB. CIUIaBbl METAIOB. DJICKTPOXUMHUECKUU DS HampsHKeHUiH
METAJIJIOB.

XWUMHYECKHUE CBOWCTBA BAXKHEWUIINX METAJJIOB (HATpWM, KalWi, KaJdblUd, MarHWi,
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», OOPa3l0OB HEMETAJIOB, PEIICHHE SKCIEPUMEHTAIbHBIX



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

PacuérHble 3anaun.

Pacuérsl 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 o0GecriedeHnn SKOJIOTMYECKOH, S3HepreTUYeCcKol U NMUIIeBoil 6e30MacHOCTH,
pa3BuTUN MenuuuHbl. lloHATHE O Hay4YHBIX METOJax II03HAHUS BEIIECTB M XUMHYECKHX
peaKuHuii.

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

UenoBek B MHUpPE BELIECTB M MaTEpHUaJOB: Ba)KHEUIIME CTPOUTEIbHBIE MaTepHUalbl,
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 UCIOIb30BaHUS MPENapaToB OBITOBOM XUMUHU B TOBCEIHEBHOM JKHU3HMU.

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 MOHSTUM, ABJISIOLUIMXCA CUCTEMHBIMU JJISl OTJENbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOIO
LUKJIA.

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

®uznka: Marepusi, dHEprus, macca, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, MOH, W30TOI,
PaMOaKTUBHOCTb, MOJIEKYJa, SHEPreTHUECKUN YpOBEHb, BELIECTBO, TENO, 00BEM, arperatHoe
COCTOSIHUE BeIeCTBA, (PU3NUECKHUE BEJIMYMHBI U €IUHULIBI X U3MEPEHHSI, CKOPOCTb.

buonorust: knetka, opraHu3M, JKocHcTeMa, Ouocdepa, MakKpo- U MHKPOIIEMEHTHI,
BUTaMUHBI, 0OOMEH BEIIECTB B OpraHU3Me.

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

TexHonorus: XUMHYECKass  MPOMBIIIJIEHHOCTD, METAITYpPTUsd,  IPOU3BOJCTBO
CTPOUTENBHBIX MaTepuasos, CEJIbCKOXO03SHCTBEHHOE MIPOU3BOJICTBO, nuIieBas
IIPOMBINIIEHHOCTh, (apMaleBTH4YecKasi MPOMBIIUIEHHOCTb, MPOU3BOJACTBO KOCMETHYECKHX
IIPENapaToB, MPOU3BOJICTBO KOHCTPYKIMOHHBIX MaTEpHUAJIOB, JIEKTPOHHAS IMPOMBIIIJIEHHOCTD,
HAaHOTEXHOJIOTUH.



I[INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA IIPOIPAMMLBI 110 XMMHWHN HA
BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O ObPA30OBAHUA

JIMHHOCTHBIE PE3YJIBTATbBI

OI'OC COO ycranaBnmuBaeT TpeOOBaHUS K pe3yibTaTaM OCBOCHHUS OOy4YalOMIMMUCS
IporpaMM CpeAHEro oOIero oopazoBaHHs (JIMYHOCTHBIM, METANPEIMETHBIM U NPEIMETHBIM).
HayuHno-meronuyeckoil OCHOBOM aisi pa3pabOTKU IUIAHUPYEMBIX DPE3YJIbTaTOB OCBOEHUS
pOrpaMM CpeAaHero o0Iero o0pa3oBaHus SABIAETCS CUCTEMHO-AESTEIbHOCTHBIHN MOXO/.

B cooTBercTBUM € CHCTEMHO-AEATENBHOCTHBIM IOJIXOAOM B CTPYKTYpEe JHUYHOCTHBIX
pEe3yabTATOB OCBOCHHS TpeaMeTa «XUMHS» Ha YPOBHE CpPEIHEro oOmero o0pa3oBaHHS
BBIJICJICHBI CIIEAYIOIINE COCTABIISIONINE:

OCO3HaHME O0YYAIOLUIMMHCA POCCUHCKOM Tpa’kAaHCKOM HAEHTUYHOCTH — TOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOSTENILHOCTH U CaMOOIIPEIEIECHUIO;

HAJIMYME MOTUBAINH K 00yUEHHIO;

[EJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOSKICHHU JIMYHOCTH HA OCHOBE KITFOUEBBIX
LEHHOCTEH ¥ UCTOPUUECKUX TPAJULIMN 0a30BOM HAyKU XMMUHU;

TFOTOBHOCTh M CIOCOOHOCTh OOYYaroIIMXCsl PYKOBOJCTBOBATbCS B CBOEH JEATEIbHOCTH
[ICHHOCTHO-CMBICJIOBBIMH ~ YCTAaHOBKAaMH, TPUCYIIMMHU LEJIOCTHOH CHCTEME XHMHUYECKOTO
oOpa3zoBaHus;

HaJIMYMe TPaBOCO3HAHUS SKOJIOTMYECKOM KYNbTYyphl M CHOCOOHOCTH CTaBUTh LETH U
CTPOUTH )KU3HEHHBIE TJIAHBI.

JIMYHOCTHBIE pEe3yNbTaThl OCBOCHHUS TpeAMeTa «XUMHs» JOCTHTAIOTCS B EIHHCTBE
y4eOHOM M BOCIHTATEIBHOW JIEATEIILHOCTH B COOTBETCTBHM C T'yMaHUCTHYECKHMH,
COLIMOKYJIbTYPHBIMH, JIyXOBHO-HPAaBCTBEHHBIMM LIEHHOCTSIMM M HJeajaMU POCCHICKOro
IpaXJIaHCKOrO 0OIIecTBa, NPUHATHIMH B OOIIECTBE HOPMaMU M NpPaBUIAMU MOBEICHMS,
CHOCOOCTBYIONIMMH TIPOIIECCAM CAMOTIO3HAHUS, CAMOPA3BUTHSI U HPABCTBEHHOTO CTAHOBIICHUS
JTUYHOCTH 00YYaIOIUXCSI.

JIMuHOCTHBIE Pe3ybTaThl OCBOCHUS INpenMeTa «XUMHUS» OTpaxaroT chOpMUPOBAHHOCTH
OMbITa MO3HABATENIbHOM M MPAKTUYECKOW JEATENbHOCTH OOy4arolMXCs M0 pealnu3aluu
NPUHATHIX B O0IIECTBE IIEHHOCTEH, B TOM YHCJIE B YaCTH:

1) rpa:xnaHCcKOro BOCIMTAHUSA:

0CO3HAHMsI O0YYAIOIUMHKCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00SI3aHHOCTEH, YBaXKEHUS K
3aKOHY U MPaBOIOPAIKY;

NPEICTaBICHUS O COIHUAIBHBIX HOpPMax M TMpaBHJIaX MEKIMYHOCTHBIX OTHOIICHHN B
KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOW EATENILHOCTH MPH CO3JaHUM YYEOHBIX MPOEKTOB,
peleHnH y4yeOHBIX U IMO3HABATEIbHBIX 33/1a4, BHITOJTHEHUH XUMHUECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTH TIOHUMATh M MIPHHUMATh MOTHBBI, HAMEPEHHSI, IOTUKY M apTYMEHTBI IPYTHX
IIPY aHAJIN3€ Pa3IMYHBIX BUJOB yU4EOHOM AEATEIbHOCTH;

2) IaTPHOTHYECKOT0 BOCIINTAHMSA

[ICHHOCTHOTO OTHOIICHUS K HCTOPUYECKOMY M HAYYHOMY HACJIECIUI0 OTCUYECTBEHHOM
XUMHUU;

YBa)K€HMs K Ipoleccy TBOpYECTBA B 00JACTH TEOPUU M IMPAKTUYECKOIO NPUMEHEHUS
XUMHHU, OCO3HAHHUS TOTO, YTO JOCTHKEHHSI HAyKH €CTh pe3yJbTaT JUINTEIbHBIX HAOI0JICHHIA,
KPOIOTIIMBBIX SKCIIEPUMEHTAIBHBIX TOUCKOB, TIOCTOSIHHOTO TPYAA YUEHBIX U PAKTUKOB,;



UHTEpeca M TI03HABaTEeNIbHBIX MOTHMBOB B IMIOJIYYEHUH M TMOCIEAYIOIIEM aHajau3e
UH(POPMALIUHU O TIEPETOBBIX TOCTHKEHUSIX COBPEMEHHOM 0T€YECTBEHHON XUMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

HPABCTBEHHOT'O CO3HAHUS, 3TUYECKOTO IMOBEACHHUS,

CIIOCOOHOCTH OIICHMBATh CHUTYallMd, CBA3aHHbIE C XHUMHUYECKUMHU SBICHUSIMHU, U
NPUHUMATh OCO3HAHHBIC PELICHUS, OPHEHTHUPYSICh Ha MOPAIbHO-HPABCTBEHHBIE HOPMBI H
LIEHHOCTH;

TOTOBHOCTH OILICHMBAaTh CBOE IOBEJCHHE U MOCTYNKHM CBOMX TOBApHUINEW C MO3UIMN
HPABCTBEHHBIX U MTPABOBBIX HOPM U OCO3HAHWE MOCIEICTBUN ATUX MOCTYIKOB;

4) popMHpPOBaHUS KYJIbTYPbI 310POBbS:

NOHMMAaHHUS LEHHOCTEH 30pOBOrO M 0Oe30macHoro oOpas3a KHU3HH, HEOO0XOAWMOCTH
OTBETCTBEHHOT'O OTHOIIIEHUS K COOCTBEHHOMY (DM3MUECKOMY U TICUXUYECKOMY 3/I0POBBIO;

coOirofeHus] MmpaBuil 0€30MacHOr0 OOpalleHUs] ¢ BEUIeCTBAaMH B OBITY, MOBCEAHEBHOMU
KU3HHU U B TPYJOBOH 1S TEILHOCTH;

NOHMMAHUA LEHHOCTH NPaBWJI HUHAMBUAYAJBHOTO M KOJUIEKTUBHOIO 0O€30IacHOI0
MOBE/ICHUS B CUTYaIUAX, YTPOXKAIOLIUX 3I0POBBIO U KU3HU JIIOJICH;

OCO3HAHHUS TOCIEJACTBUII M HENPUATUS BPEIHBIX MPUBBIUEK (YMOTpeOICHUS aTKOTOJs,
HapKOTHUKOB, KYpEHHUs);

5) Tpy10BOr0 BOCIIUTAHMS:

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

YCTAaHOBKM Ha AaKTUBHOE Yy4yacTHME€ B pEIICHWU MPaKTUYECKUX 3a/4ad COLMAJIbHOU
HAIpPaBJIEHHOCTH (B paMKax CBOETO KJlacca, IIKOJbI);

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

YBa)XEHHUS K TPYY, JTIOASIM TpyJla U pe3yibTaTaM TPYAOBOM AESATEIbHOCTH;

FOTOBHOCTH K OCO3HAaHHOMY BBIOOPDY MHJIMBUIYaJbHOM TpaeKTOpUM OOpa3oBaHMs,
Oyaymeit mpodeccuu U pealn3aluu COOCTBEHHBIX JKU3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX
UHTEPECOB, CIIOCOOHOCTEN K XUMUH, HHTEPECOB U MOTPEOHOCTEHN 00I1eCTBa;

6) 3K010rNYecKOro BOCIIMTAHMSA:

9KOJIOTHYECKHU 1[€JIeCO00Pa3HOro OTHOIIEHHUS K MPUPOJE, KaK UCTOUYHUKY CYIIECTBOBAHUS
JKH3HH Ha 3eMiIe;

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

OCO3HaHUS HEOOXOJUMOCTH HCIOIb30BaHUS TOCTHKEHUN XUMUH JUIsl PElIEHUs] BOIIPOCOB
PaLMOHATIBHOTO MPUPO/IONOIb30BAHUS;

AKTUBHOI'O HENpPUATUS JEHCTBUHM, MPUHOCALIMX Bpel OKpYXarolled MpUpPOTHON cpene,
YMEHHMsI MPOTHO3UPOBATh HEOIArONPUATHBIE SKOJIOTMUECKHUE IMOCIEACTBUS MpPEeaIpPUHUMAEMbIX
JIEMCTBUM U NPEJOTBPAILATD HX;

HAJIMYMUS PA3BUTOTO HSKOJOTHYECKOTO MBIIUICHUS, SKOJOTHYECKON KYJIBTYpHI, ONbBITa
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 WU
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: IIOHMMaHHUS 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 000CHOBAaHHBIE 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

MeTtanpeaMeTHble pe3yNbTaThl OCBOCHUS y4uyeOHOro mpeamera «XUMHS» Ha YpOBHE
cpenHero o0miero o0pa3oBaHus BKIIOYAIOT:

3HauuMBble s (HOPMHUPOBAHMSI MHUPOBO33PEHUS OO0YYAIOMIMXCS MEXAUCLUUIIIIMHAPHBIE
(MeXMpeIMeTHbIE) OOIIeHAYYHbIE TIOHATHS, OTPAXKAIOIINE [IEIOCTHOCTh HAYYHOU KapTUHBI MUpa
U crieruuKy METOJOB TIO3HAHMSI, UCTIOIb3yEeMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIEeCTBO,
SHEPTHUs, SIBICHHUE, MPOIECC, CUCTEMA, HAYYHBIH (DAKT, MPHUHIIUI, THIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TCOPHS, HCCIIeIOBAaHUE, HAOIOICHUEe, H3MEPECHHE, YIKCIIEPUMEHT U JIPYTHE);

YHHUBEpCaIbHbIC yueOHbIe  JIEeWCTBUA (mo3HaBaTeIbHBIC, KOMMYHHKATHUBHBIE,
perynatuBHble), oOecreunBaronye (GopmupoBaHue (QYHKIHOHATHHOH TPAMOTHOCTH U
COLIMAJIbHOM KOMITETEHIIMHN 00yJaroINXCs;

CIIOCOOHOCTh ~ OOYyYaloIMXCS  HMCIOJB30BaTh  OCBOCHHBIE  MEXKIUCITUIUTMHAPHEIE,
MHUPOBO33PEHUYECKUE 3HAHUS M YHHUBEpCadbHbIC YyueOHBIE JCWCTBHUS B IIO3HABATEIHHOW U
COLIMATILHOM TTPaKTHKE.

MeramnpeaMeTHbIE PE3YJIbTaThl OTPAXKAIOT OBJIAJICHUE YHHUBEPCAIBHBIMU yUE€OHBIMHU
MMO3HABATEIbHBIMA, KOMMYHUKATUBHBIMU U PETYJISTUBHBIMH JICHCTBUSMU.

OBgi1ajieHHe YHUBEPCAJbHBIMU Y4eOHBIMHU NMO3HABATEIbHBIMH 1€ CTBUIMMU:

1) 6a3oBble JIOTHYecKNe TeCTBUS:

CaMOCTOSITEIbHO (OPMYIHPOBATh W AaKTyaJM3UPOBaTh MpoOJIeMy, BCECTOPOHHE €&
paccMaTpuBaTh;

OnpeaAC/IsAITb LCIU ACATCIBHOCTH, 3aJiaBasi MapaMCTpPbl W KPUTCPUHU HX HOOCTHUIKCHUA,
COOTHOCHUTD PC3YJIbTAThI ACATCIBHOCTHU C ITOCTABJICHHLIMU LCIIAMU;



UCIOJb30BaTh IMPU OCBOCHMM 3HAHMW NPHUEMBI JIOIMUYECKOIO MBIIUIEHUS — BBIACIAThH
XapakTepHble TMPHU3HAKKM TOHATHH ¥ yCTaHABIMBAaTh MX B3aUMOCBS3b, HCIOJIB30BATh
COOTBETCTBYIOIIUE MMOHITUS ISl OOBSICHEHHSI OT/ICIbHBIX (JaKTOB U SIBIICHUIA;

BbIOMPATh OCHOBAHUS M KPUTEPUH Ul KJacCU(UKALIMHU BELECTB U XUMUUECKUX PEAKIIUM;

yCTaHaBJIMBATh IPUYUHHO-CIIECTBEHHBIE CBSI3U MEKAY U3y4aeMbIMU SIBJICHUSAMU;

CTPOUTH JIOTUYECKHE pACCYXIEHUS (MHAYKTUBHBIC, NEAYKTHBHBIC, [0 AHAJIOTHUH),
BBISBIISITH 3aKOHOMEPHOCTH U NPOTHUBOPEUHUS] B PACCMATPUBACMBIX SIBICHUSX, (POPMYIHPOBATH
BBIBOIbI M 3aKJIIOUCHMUS;

IPUMEHATh B Ipoliecce MO3HAHUSA, UCIOIb3yeMble B XUMHHM CHUMBOJIMYECKHE (3HAKOBBIE)
MO/IEIN, TPE0OPa30BBIBATH MOAEIBHBIC MPEACTABICHUS — XUMUYECKUN 3HAK (CHMBOJ) JJIEMEHTA,
XUMHYecKass (GopMynna, ypaBHEHHE XHWMHYECKOM peakuud — TpU pPEmeHHH Y4eOHBIX
IIO3HABATEJIbHBIX M MPAKTUYECKUX 3a/a4, MPUMEHSATh HAa3BaHHbIE MOJIEJIbHbIE NPEICTaBICHUSI
JUIS BBISIBIICHHSI XapaKTEePHBIX MPU3HAKOB U3Y4aeMbIX BELECTB U XMMUYECKUX PEaKIUil.

2) 6a3oBbIe HCCIeA0BaTEIbCKUE JIeliCTBUS:

BJIAJICTh OCHOBAMH METOJIOB HAYYHOT'O TIO3HAHUS BEIIECTB U XUMUYECKUX PEAKIINI;

dopMynupoBaTh LEIM U 3aJayd  MCCIEJOBAHUSA, MCIIOJIb30BaTh IIOCTaBJIEHHBbIE MU
CaMOCTOSITENILHO C(hOpMYyTUPOBAaHHBIE BONPOCH! B KaY€CTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
Ui (POPMHUPOBAHUS THITOTE3HI 110 TIPOBEPKE MPABMIILHOCTH BHICKA3BIBAEMBIX CY)KIICHHIA;

BJIAJICTh HABBIKAMH CAMOCTOSITEIFHOTO IUTAHWPOBAHUS M TIPOBEICHHS YYCHUYECKHX
9KCHEPUMEHTOB, COBEPILLICHCTBOBATh YMEHMs HAOIOJATh 32 XOJOM IIpOlecca, CaMOCTOSITENbHO
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
NPaKTUYECKHX 3a/1a4, IPUMEHEHHIO Pa3IMYHBIX METOJIOB IIO3HAHMS.

3) padora ¢ unpopmaumeii:

OPUEHTHUPOBAThCSI B pa3IMYHBIX HCTOYHUKAX HHPOpMaLUU (HAYYHO-TIOMYJIsIpHAs
JauTepatypa XHMMHYECKOTO COJAEp)KaHUs, CIpaBOYHbIE TOCOOMs, pecypchl VHTepHera),
aHATM3UPOBaTh HMH(DOPMAIMIO pPA3TUYHBIX BUAOB W (OpM TMpencTaBieHHs, KPUTHUYECKU
OIICHUBATh €€ JIOCTOBEPHOCTh M HEMTPOTHBOPEUUBOCTH;

dbopMynupoBaTh 3ampOChl M TMPUMEHSATh PazIMYHbIE METOJbl NPH IOHCKE U O0TOOope
uHpopMannu, He0OXOAMMOM IS BBITOJIHEHHS YUeOHBIX 3a7a4 ONpeeEHHOTO THIIa;

nproOpeTaTh OMBIT HCIOIB30BAaHUS MH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH U
Pa3INIHBIX TTIOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO BHIOMPATh ONTUMANIBHYIO (OpPMY NIpeAcTaBiIeHUss HHPOpMaLUU (CXEMBI,
rpaduKu, TMarpaMMbl, TaOJIUIIbI, PUCYHKH U JPYTHE);

UCTIONIF30BaTh HAYYHBIM SI3BIK B KadyeCTBE CpEACTBA TpU paboTe € XUMHUYECKOH
uH(popMaliel: NPUMEHSATh MEXIpeIMeTHble ((pu3nyecKkue M MaTeMaTH4eCKHe) 3HaKu U
CHUMBOJIBI, (popMyIibl, aOOpeBUATYPbI, HOMEHKIIATYPY;

UCIIOJIb30BaTh M MPe0Opa30BhIBATh 3HAKOBO-CUMBOJIUYECKUE CPEICTBA HATJISTHOCTH.

OnJaieHHe YHUBEPCAIbLHBIMH KOMMYHHKATHBHBIMH 1€l CTBUSIMU:

3aJjaBaTh BOMPOCHI 110 CYLIECTBY OOCYX/1aeMOW TeMbI B XOJ€ JAUAI0Ora W/WIH JUCKYCCHH,
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,
peanu3zanuu y4eOHOTO MpoeKkTa M (OPMYJIHUPOBATh BBIBOJBI MO pe3ysbTaTaM IMPOBEAEHHBIX
HCCJIEIOBAHUM MyTEM COTTIACOBAHUS MMO3ULIUHI B X0Z€ 00CYXK/IeHUs U OOMEHAa MHEHUSIMH.

OBj1aleHHe YHUBEPCAJbLHBIMH PEryJsiTHBHBIMU 1eCTBUAMM:

CaMOCTOSITENIBHO IIJIAHUPOBaTh U OCYILECTBISATH CBOIO IO3HABATEJIbHYIO JEATEIbHOCTb,
ompezenss €€ UeNU U 3ala4d, KOHTPOJIUPOBATh U MO MEpe HEOOXOAUMOCTH KOPPEKTHPOBATh
npeyiaraeMplii alropuT™M JAEUCTBUN NPHU BHINOJHEHUHM Y4e€OHBIX M HCCIEIOBATENbCKUX 3aj1ad,
BbIOMpaTh Haubosee 3(h(HEeKTUBHBIN CIIOCOO MX pEemICHHs ¢ YyU4ETOM IMOJy4YeHHs] HOBBIX 3HAHUN O
BEIIECTBAX U XUMUYECKUX PEAKIIUIX;

OCYIIECTBIISITh CAaMOKOHTPOJb CBOEHM JEATENIHHOCTM HAa OCHOBE caMoOaHalu3a U
CaMOOIEHKH.

INPEJIMETHBIE PE3YJIBTATbBI

10 KUIACC

[TpenmMeTHBIE pe3yabTaThl OCBOEHUS Kypca «OpraHuueckas XUMUs» OTpa)KaroT:

c(hOpMUPOBAHHOCTh TMPEACTABICHUNH O XHUMHUYECKOW COCTABIISIIONIEH ECTECTBEHHO-
HAyYHOW KapTUHBI MHpa, PO XUMHUU B TO3HAHUHU SIBICHUU MPUPOIBI, B (POpMHpPOBAHUU
MBIIUICHUST W KYJABTYpPHl JMYHOCTH, €€ (YHKIIMOHATHHOW TPAMOTHOCTH, HEOOXOTUMOM IS
PEIICHHA TPAKTHYCCKUX 3alad M OKOJOTHUYCCKHU 000CHOBAHHOI'O OTHOIIEHUS K CBOCMY
3/10pOBbIO U IPUPOJIHOM cpenie;

BIIQJICHUE CHUCTEMOM XHUMHUYECKMX 3HAHUM, KOTOpas BKIKOYAET: OCHOBOIOJATarOIINe
MOHSTHS (XUMUYECKUH AIEMEHT, aTOM, JJIEKTPOHHAs 000JI0YKa aTOMa, MOJIEKYJIa, BaIEHTHOCTb,
AIIEKTPOOTPULIATEILHOCTh, XHMHUYECKasi CBS3b, CTPYKTypHas ¢Gopmyna (pa3BEépHyTas U
COKpaléHHasl), MOJb, MOJIIpHAs Macca, MOJSIPHBIE 00BEM, YIJIEPOAHBIA  CKEJIET,
GbyHKIIMOHAIbHAS TPYMMa, pauKand, H30MEpHUs, W30MEpbl, TOMOJOTHMYECKUN pPsiA, TOMOJIOTH,
YTJI€BOJOPOAbI, KUCIOPOA U a30TCOJEpKAllhe COEAMHEHUSI, MOHOMED, MOJIIUMEp, CTPYKTYpPHOE
3BE€HO, BBICOKOMOJIEKYJISIPHBIE COEAMHEHUS); TEOPUH U 3aKOHBI (TEOpUs CTPOSHUSI OPraHUYECKHUX
BemectB A. M. bytnepoBa, 3aKkOH COXpaHEHHS MacChl BEIIECTB), 3aKOHOMEPHOCTH,
CHUMBOJIMYECKUM SI3BIK XUMHHU; MHUPOBO33PCHYCCKUEC 3HAHMIA, JICKAINIUEC B OCHOBEC ITOHUMAHUA
MPUYUHHOCTY M CUCTEMHOCTH XMMHUYECKHX SIBICHUH, (DAKTOJIOTHYECKHE CBEACHHS O CBOMCTBAX,
cocTaBe, OMyYeHUH U 0€30MaCHOM UCIOIB30BaHUU BAKHEHUIITUX OPraHMYECKHUX BEIIECTB B OBITY
Y TIPAKTUYECKOH JESATEIHHOCTH YEJIOBEKA;

C(i)OpMHpOBaHHOCTI) YMCHI/Iﬁ BBIABJIATE XapPaKTCPHBIC MMPU3HAKU HOHSITI/II\/'I, YCTaHaBJIMBATh
UX B3aMMOCBS3b, UCIIOJIb30BATh COOTBETCTBYIOILME MOHATHUS MIPU OMMCAaHUU COCTaBa, CTPOCHUS U
MpEBpAIICHUI OPraHNYEeCKUX COCTUHEHUN;

c(OpMHUPOBAHHOCTh YMEHHI HCIOJIB30BaTh XUMHUYECKYIO CHUMBOJIMKY JUJISI COCTABIICHUS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOI) (hOpMYNl OPraHUYECKUX BEILECTB
n ypaBHeHI/Iﬁ XUMHWYCCKUX peaKuHﬁ, H3TO0TaBJIMBATh MOJCIN MOJICKYJI OPTaHUYCCKUX BCIICCTB
AJI WITIOCTpallui UX XUMHUYCCKOT'O U TPOCTPAHCTBCHHOTO CTPOCHUS

c(hOpMHUPOBAHHOCTh YMEHUI YCTaHABIMBATh MPUHAIJICKHOCTh U3YUYEHHBIX OPraHUYeCKUX
BEIIECTB 10 HX COCTaBy U CTPOEHHUIO K ONpeAeNéHHOMY KIacCy/Tpynie CoeIuHEeHUM
(YrieBomopoabl, KHUCIOPOJ U  a30TCOJAEpXKAIINEe COCAMHEHHUS, BBICOKOMOJICKYJISPHBIE



COCIMHCHMS), JTaBaTh MM Ha3BaHUs MO cucteMatudeckoir HomeHkiatype (IUPAC), a Taxxke
NPUBOJNUTh TPUBHAJBbHBIC HA3BAaHUS OTICIBHBIX OPraHUYECKUX BEUIECTB (ITHIICH, MPOIMMUJICH,
alleTUJICH, STHJICHIJIMKONb, TIMLEPUH, (eHo, (OpMalbAeTHll, aleTalbIeru], MypaBbHHas
KHCJIOTa, YKCYCHAasl KHCIIOTa, OJIEMHOBAsl KHCIIOTa, CTE€ApUHOBAs KHUCIIOTa, TII0K03a, (PYKTO3a,
Kpaxmall, [eJUTI0JI03a, TIUIUH);

c(OPMHPOBAHHOCTh YMEHHUSI OMNPEACTATh BHUJIBI XUMHUYECKOW CBSI3M B OPraHUYECKHUX
COEIMHEHUAX (OIMHAPHBIE U KPATHBIE);

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

c(OPMHPOBAHHOCTh YMEHHMH XapaKTEepPHU30BaTh COCTaB, CTPOEHHUE, (HU3IUYECKUE U
XUMHUYECKHE CBOWCTBA TUIIUYHBIX MPEICTaBUTENICH Pa3IMYHbIX KIACCOB OPraHMYECKUX BEIIECTB
(MeraH, 3TaH, STWIEH, NpPONWIEH, aleTwieH, OyraaueH-1,3, merunOyraauen-1,3, Oensod,
METaHOJI, STAHOJI, STHUJICHTINKOIb, TIUIEPUH, (EHOJ, aleTalbICeTHI, MypaBbUHAs U YKCyCHas
KHACJIOTHI, TJIOKO3a, KpaxMai, [eIUIi003a, aMHUHOYKCYCHAasi KHCIIOTa), WUIIOCTPHPOBAThH
TEHETUYECKYIO CBSI3b MEKIYy HHMH YPaBHEHUSMHU COOTBETCTBYIOIIUX XMMUYECKUX PEaKLIUl C
HCIIOJIb30BAaHUEM CTPYKTYPHBIX (POPMYI;

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

c(OpMUPOBAHHOCTh YMEHUU TMPOBOJUTH BBIYUCICHUS [0 XUMHUYECKUM ypaBHEHUSIM
(Maccel, 00bEMa, KOJIMYECTBA MCXOJHOTO BEUIECTBA WJIM TPOAYKTa PEAKIMHA IO W3BECTHBIM
Macce, 00bEMY, KOJIMYECTBY OJTHOTO U3 MCXO/IHBIX BEIIECTB UM MPOTYKTOB PEAKIIIH);

c(OpPMHPOBAHHOCTh YMEHHMH BJIQJIETh CUCTEMOMN 3HaHUI 00 OCHOBHBIX METO/1aX Hay4HOTO
MO3HAHUS, WCIONb3YeMbIX B XHUMHUU TPH H3YYCHHH BEIIECTB W XUMHYECKHX SBICHUI
(HaOmofeHne, W3MEpeHHe, OJKCIEPUMEHT, MOJCIHPOBAHNE), WCIOIb30BATh CHCTEMHBIE
XUMHYECKHE 3HAHUS JIJISl IPUHSTHUS PEHICHNI B KOHKPETHBIX )KU3HEHHBIX CUTYAIHIX, CBSI3aHHBIX
C BEIL[ECTBAMU M UX MPUMEHEHHEM;

c(OpPMHPOBAHHOCTh YMEHMH COOJIOAAThH MpaBHUiia MOJIb30BAHUS XMMHUYECKON MOCYA0H U
1abopaTOPHBIM 000PYIOBAHKMEM, a TAK)KEe MpaBUiia OOPAIEHUS C BEIIECTBAMU B COOTBETCTBUH C
WHCTPYKIIUSIMU TI0 BBIITOJTHEHHIO JTA00PATOPHBIX XUMHUYECKUX OTIBITOB;

c(OPMHPOBAHHOCTh YMEHHH IUIAHUPOBaTb U BBINOJHATH XUMHYECKUH SKCIIEPUMEHT
(mpeBpalleHus] OPraHNYeCKUX BEIECTB MPU HArpeBaHUU, MOJYUYECHUE ITUIICHA U U3YYEHHUE ero
CBOWCTB, Ka4yeCTBEHHBIC pEAKIMM OPraHWYEeCKHX BEIIECTB, JCHATypalus OCIKOB MpH
HarpeBaHWH, IIBETHBIC PEAKIIMU OCITKOB) B COOTBETCTBUHU C TPABWIAMH TEXHHKH 0€30MTacCHOCTH
npu oOpallleH!H C BEIEeCTBAMU U JTAOOPaTOPHBIM 00OpYIOBaHUEM, HPEICTABIATh PE3yJIbTaThl
XUMHUYECKOTO JKCIEpUMEHTa B (hopMe 3aluCH ypaBHEHMH COOTBETCTBYIOUIMX pEaKIHi |
(bopMyITHpOBaTH BBIBOJIBI HA OCHOBE ATHX PE3yJIbTAaTOB;

Cc(OPMHUPOBAHHOCTh YMEHHI KPUTHYECKH aHAIM3MPOBATH XUMHUYECKYIO HH(OPMAIIHIO,
MOJy4aeMyIo U3 pa3HbIX HCTOYHHUKOB (CpecTBa MaccoBoi nH(popmarun, UHTepHeT U Ipyrux);

c(OPMHPOBAHHOCTh YMEHHMH COOJIOJaTh TPaBMJIa SKOJOTMYECKH Ie1eco00pa3Horo
MOBE/EHNA B OBITY M TPYIOBOM NEATENBHOCTH B IEJIIX COXPAHEHHS CBOETO 370POBbS U
OKpYKarolllel MpUPOHON CpPEeIbl, OCO3HABATH OMACHOCTh BO3JACHCTBUSI HA KUBBIE OPraHU3MBI
OTIpeNIeNIEHHBIX OPTaHMYECKUX BELIeCTB, MOHMMAs cmbici mnokazatens [IJIK, moscHATh Ha
IpUMepax CIocoObl YMEHBIICHUS U MPEAOTBPAIICHUSI UX BPEIHOTO BO3JCHCTBUS HAa OPraHU3M
YeJI0BeKa;



JUIsi 0Oy4aroluXcsl ¢ OrPaHUYEHHBIMU BO3MOXKHOCTSIMU 3J0POBbSI: YMEHHE NPUMEHSATH
3HaHMUS 00 OCHOBHBIX JIOCTYITHBIX METO/IaX MO3HAHMS BEIIECTB M XUMUYECCKUX SIBIICHU;

JUIA CJENbIX H CHa0OBHIAMMX OOYyYaroIIMXCA: YMEHHE HCIONIb30BaTh pelibedHO-
TOYEUHYIO cucTeMy o0o3HaueHuit JI. bpaitnst nis 3anucu xuMmudeckux Gopmy.

11 KUIIACC

[IpenmeTrHble pe3ynbTaThl OCBOeHHMsSI Kypca «OOmas W HeopraHuyeckas XUMHs»
OTPAXKAIOT:

c(OpMUPOBAHHOCTh TMPEJCTABICHUNA: O XUMHUYECKOM COCTABIISIONIEH €CTECTBEHHO-
HAyYHOW KapTHHBI MHpA, PO XUMHUU B IO3HAHWUU SIBJICHUW TPUPOIBI, B (POpMHpOBAHUU
MBIIUICHUST W KYJIbTYPBI JIMYHOCTH, €€ (YHKIIMOHATHHOW TPAMOTHOCTH, HEOOXOIMMOH IS
pelieHusT TPAaKTHUYECKUX 3a7ad M SKOJOTMYEeCKH OOOCHOBAHHOTO OTHOUICHHS K CBOEMY
3I0POBBIO U IPUPOJHOM Cpee;

BJIAJICHUE CHCTEMOM XHWMHYECKMX 3HAHUM, KOTOpAasl BKJIOYAET: OCHOBOIIOJATraroIINe
HOHATHUS (XUMHUYECKHUN 3JIEMEHT, aTOM, U30TOII, S-, P-, d- 3JIeKTPOHHBIC OPOUTAIN ATOMOB, HOH,
MOJIEKYJa, MOIb, MOJSPHBII O00BEM, BAJIEHTHOCTb, OAJIEKTPOOTPHUIATEILHOCTh, CTEMEHb
OKHUCJICHUS, XHMHUYECKas CBs3b (KOBQJICHTHAs, HWOHHAsA, MeETAJNIM4YecKas, BOJOpOJIHAs),
KpUCTAJUTMYECKasi  peméTka, THUIBI XMMHMYECKHX  pEaklMid, pacTBOp,  DJIEKTPOJIUTHI,
HEAJICKTPOJIUTHI, JICKTPOIUTHYECKAsT JUCCOIMALNS, OKHUCIHUTENb, BOCCTAHOBHUTEINb, CKOPOCTH
XUMHYECKOH  peaKIMHM, XHUMHYECKOE paBHOBECHE); TEOpUM U  3aKOHBI  (Teopus
ANEKTPOJIUTUYECKON Juccouranuu, nepuoguyeckun 3akoH J[. WM. MenneneeBa, 3akoH
COXpaHEHHUsI MAaCChl BEIIECTB, 3aKOH COXPAHEHHUS W TPEBPAIIEHUS DHEPTUU MPU XUMUUYECKHUX
peakIusax), 3aKOHOMEPHOCTHU, CHMBOJHMYECKUN S3BIK XUMHH, MHPOBO33PECHUECKHE 3HAHMS,
JeXalue B OCHOBE I[MOHMMAaHUS MPUYMHHOCTH M CHUCTEMHOCTH XHMHYECKUX SIBJICHHH,
dakTonornueckrue CBEeJCHUS O CBOWCTBAX, COCTaBe, MOJYYEHUH M OE30MaCHOM HCIIOIb30BAHUH
BOKHEUIITNX HEOPTAHUYECKUX BEIIECTB B OBITY M MPAKTUUECKOMN JACATEIHHOCTH YEJIOBEKA;

c(hOpMUPOBAHHOCTh YMEHU BBISABIIATH XapaKTepPHbIC MPU3HAKK MOHSATHH, YCTaHABINBATh
UX B3aMMOCBA3b, HUCIOJIb30BATh COOTBETCTBYIOIIME MOHSATUS MPU OMHCAHMM HEOPTaHUYECKHUX
BEILECTB U UX MPEBPAILECHHUI;

c(hOpMUPOBAHHOCTh YMEHUW HCIOJIB30BaTh XUMHUYECKYIO CHMBOJHUKY JJISI COCTABJICHHS
dbopMya BEHIECTB W ypPaBHCHUH XHMMHYECKHUX PEAKIM, CHUCTEeMATHYECKYI) HOMEHKJIATypy
(IUPAC) u TpuBManbHbIC Ha3BaHHSA OTICIBHBIX HEOPraHWYECKHX BEHIECTB (yrapHbId Tas,
VIJIEKUCIIBIA Ta3, aMMHUaK, raméHasi U3BECTh, Heral€Has W3BECTb, NMUThEBAs COJA, MUPUT U
ApyrHe);

c(hOopMUPOBAHHOCTh YMEHHI OTNPEACIIATh BAJICHTHOCTD M CTETICHh OKUCIICHUS XUMUYECKUX
AIIEMEHTOB B COCIMHEHUSIX PA3IMYHOTO COCTaBa, BU XUMUYECKOW CBSI3U (KOBaJIEHTHAs!, HOHHAS,
MeTaJuInuecKasi, BOJOPOAHAs) B COCIUHEHHUSX, TUIl KPUCTAIUIMYECKOW PEHIETKH KOHKPETHOIO
BeIeCTBAa (aTOMHAs, MOJEKYJISpHAs, MOHHAs, METa/UIMYecKas), XapakTep cpeipl B BOIHBIX
pacTBOpaxX HEOPraHWYECKUX COETHHEHU;

c(hOpMUPOBAHHOCTh YMEHUH yCTAHABIMBAThH MPUHAJICKHOCTh HEOPTAHMYECKUX BEIIECTB
0 WX COCTaBY K ONpeAeNEHHOMY KIIACCy/TPYIIe COeTUHEHUN (IPOCTHIC BEIIECTBA — METAIUIBI U
HEMEeTaJlIbl, OKCH/IbI, OCHOBAHHUS, KUCIIOThI, aM()OTEpHbIE TUAPOKCUADI, COJIH);

c(hOpMUPOBAHHOCTh YMEHUM pacKpbIBaTh CMBICI Tepuoandeckoro 3akona J[. U.
MengeneeBa W JIEMOHCTPUPOBATH €0  CHCTEMATU3HUPYIOMIYIO, OOBSCHUTEIBHYIO U
IPOTHOCTUYECKYIO (PYHKIINY;



c(OpMUPOBAHHOCTh ~ YMEHHMI  XapaKTepu30BaTh d3JEKTPOHHOE CTPOCHHE aTOMOB
XUMHUUYECKHX 1eMeHToB 1—4 nepuonos Ilepuonuueckoii cuctemMbl XumMuueckux 3nemeHTos /1. 1.
MeHeneeBa, HCHONB3Ysl TOHATUS «S-, P-, O-DIEKTPOHHBIE OPOHMTAIN», «IHEPreTUYECKUE
YPOBHU», OOBACHATH 3aKOHOMEPHOCTHM H3MEHEHHUS CBOMCTB XMMHYECKHUX OJJIEMEHTOB M HX
COEIMHEHUH MO nepuoaaM U rpynnaM Ilepuoguyeckoil cucteMbl XuMu4eckux snementoB /1. U.
Menneneena;

c(OPMHPOBAHHOCTh YMEHHMH XapaKTepH30BaTh (OMUCHIBATH) OOIIME XUMHYECKUE
CBOMCTBA HEOPraHMYECKHUX BEIIECTB pPAa3JMYHbIX KJIacCOB, IOATBEPKIATh CYILIECTBOBAaHUE
TEHETUYECKOM CBSI3M MEXKJYy HEOPraHWYECKUMMM BEIECTBAMM C TIOMOIIBIO YpPaBHEHUU
COOTBETCTBYIOIIMX XUMUYECKUX PEaKIIUA;

c(OpMUPOBAHHOCTh YMEHUS KJIacCU(PUUMPOBATh XUMHUYECKHE PEaKUUU [0 Pa3IndHbIM
npu3HaKkaM (YMCIy W COCTaBy pEarupyrolluX BEIECTB, TEMJIOBOMY 3(PQeKTy peakuuu,
M3MEHEHUIO CTENIEHEH OKUCIICHHSI 2JIEMEHTOB, OOPaTUMOCTH PEAKIUH, YIaCTHIO KaTalu3aTropa);

c(OpMUPOBAHHOCTh YMEHUI COCTABIIATh YPaBHEHUS pPEaKLUUN pa3IMYHbIX TUIIOB, IIOJHBIE
U COKpAalEHHBbIE YPAaBHEHUs pEaKklUii MOHHOIO OOMEHA, YUMTbhIBAsl YCIIOBUS, IIPU KOTOPBIX 3TU
peaklMy UIYT 10 KOHLA;

c(OpMUPOBAHHOCTh YMEHUW MPOBOAMUTH PEAKIUHU, MOATBEPKAAIOIINE KauyeCTBECHHBIN
COCTaB pa3IMYHBIX HEOPraHWYECKUX BEIIECTB, pAacHO3HaBaTb ONBITHBIM IMYTEM HOHBI,
IPUCYTCTBYIOLME B BOJHBIX PACTBOPaX HEOPTaHUYECKUX BEILIECTB;

c(OpMUPOBAHHOCTh YMEHUN PACKPBIBATh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakmii HOCPECTBOM COCTABICHMS AIEKTPOHHOIO OajaHca 3TUX PeaKIHii;

c(OpMUPOBAHHOCTh YMEHHUI OOBACHATH 3aBUCUMOCTb CKOPOCTH XMMHUYECKON peakluu OT
pa3IUYHBIX (AKTOPOB; XapakTep CMELIEHUS XMMHMUYECKOTO DPABHOBECHUS B 3aBUCUMOCTU OT
BHeIIHero Bo3aencTBus (mpuniun Jle [latense);

c(OpMUPOBAHHOCTh YMEHHM XapaKTepH30BaTh XHMHUYECKHE TMPOIIECCHI, JeXKallue B
OCHOBE ITPOMBIIIJIEHHOTO MOJIYYE€HUsI CEPHOM KHUCIIOThI, aMMHaKa, a Takke cOPMHUPOBAHHOCTh
IpeJcTaBlIeHU 00 OOIMX HAy4YHBIX NPUHLHUIAX M 3KOJOTHYECKHX MpoOsieMax XHMHUYECKOTOo
IIPOU3BO/ICTBA;

c(OpMUPOBAHHOCTh YMEHUW MPOBOAWTH BBIYMCICHUS C WCIOIH30BAHUEM TOHSATHUS
«MaccoBasi 0Nl BEILIECTBA B PacTBOpPE», OOBEMHBIX OTHOLIEHUH Ta30B INMPU XHUMHUYECKHUX
peaxiusax, Macchbl BellecTBa WM 00bEMA ra3oB MO M3BECTHOMY KOJMYECTBY BEIlECTBA, Macce
WK 00bEMY OJTHOTO M3 YYaCTBYIOIIUX B PEaKIMH BEIIECTB, TEIUIOBOrO 3(dekTa peakuuu Ha
OCHOBE 3aKOHOB COXPAaHEHUSI MacChl BEIIECTB, IPEBPALLEHUS U COXPAHEHUS SHEPTUN;

c(hopMUPOBAHHOCTh YMEHHUH COONIOAATH MpaBUJia MOJH30BAHUS XUMHUYECKON TMOCYA0N U
1abopaTOpHBIM 000PYIOBaHKMEM, a TAK)KEe MpaBUiia 0OpaIEHUs C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKIIUSMU IO BBITIOTHEHUIO JIA0OPATOPHBIX XUMUYECKUX OTBITOB;

c(OpMUPOBAHHOCTh YMEHUH TIUJIAHUPOBATH M BBIMOIHATh XUMHYECKUN JKCIEPUMEHT
(pa3znmokeHue TMeEpoKcHIa BOAOpOAa B MPHUCYTCTBUM KaTalu3aTopa, ONPEICIICHHUE Cpelibl
pPacTBOPOB BEILIECTB C MMOMOIIBI0 YHUBEPCAIBHOIO MHAUKATOPA, BIUSHUE Pa3INYHbIX (PaKTOPOB
Ha CKOPOCTh XHMHYECKOW PEaKIUH, peaklud HMOHHOTO OOMEHAa, KAa4eCTBEHHBIC peakluu Ha
cynb(ar-, kKapOoHaT- U XJIOPUA-aHUOHBI, HA KATHOH aMMOHMS, PEIICHUE YKCIIEPUMEHTATBHBIX
3agau nmo TtemMaMm «Metamnel» u «Hemeramibl») B COOTBETCTBMM C TpPaBUJIAMH TEXHHUKHU
06e30macHOCTH TIpH OOpaICHUH C BEIIECTBAMH U J1a00paTOPHBIM 000pYyI0BaHUEM, MTPECTABIATh
pe3ybTaThl XUMHYECKOTO SKCIIepUMEHTa B (opMe 3aluCH YpPaBHEHUH COOTBETCTBYIOLIMX
peakiuii 1 GopMyIHPOBATH BBIBOBI HA OCHOBE 3THX PE3Y/IhTATOB;



c(OpPMUPOBAHHOCTh YMEHHH KPUTHYECKH aHAIU3UPOBATh XUMHUYECKYI0 HH(OpMaIUIO,
MOJIy4aeMyl0 M3 pPa3HbIX HCTOYHUKOB (CpEeACTBAa MacCOBOM KOMMyHHKauuu, MHTepHeT u
JPYTHX);

c(OpMUPOBAHHOCTh YMEHHUH COOIO/IaTh MpaBUiIa HKOJOTMYECKU IIeJIeCO00pa3HOro
MOBE/CHUA B OBITY M TPYIOBOM [EATENBHOCTH B IIEJIAX COXPAHEHHS CBOETO 370POBbS U
OKpYKarollle NPUPOJHON CpPEeIbl, OCO3HABATH OMACHOCTh BO3JECHCTBUS HA KUBBIE OPraHU3MBI
onpeAeNEHHBIX BEIIECTB, MOHUMAasi cMbICH mokaszarens [1JIK, moscHATh 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 TIO3HAHUS BEIIECTB M XUMUYECCKUX SBIICHUM;

JUISL  CJICTIBIX W CJIA0OBHAAIIMX OOYYAIONUXCS: YMEHHE WCIIONbh30BaTh pelbeHO-
TOUEYHYIO cucteMy obo3Hauenuit JI. bpaiins ans 3anucu XxuMudeckux GopmyiL.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KosaunyecTBOo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne ni/m Kourpoububie  IIpakTuyeckue
NMPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI pecypenI
Pa3nes 1. Teopernueckue 0CHOBBI OPraHMYecKOi XUMUH
IIpenmer oprannueckoit xumun. Teopus
11 CTPOEHHS OPTraHUYECKUX COEIMHEHUN A. 3
M. bytneposa
Hroro mo pazueny 3
Paznea 2. Yraesogopoasl
2.1 [IpenenbHbIC YrIeBOIOPOABI — aTKAHBI 2
99 HenpenenbHble yrieBoJopO/Ibl: aIKEHBI, 5 1
aJIKaIMEHBbI, ATTIKUHBI
2.3 ApomaTudecKkue yriaeBoA0pOIbl 2
54 [IpupoaHbIe HCTOYHUKH YTIIEBOJAOPOIOB U 3 1
uX rnepepadoTka
Hroro mo pazueny 13
Pasznea 3. Kucaopoacoaepskamue oprannyeckue coeIuHeHust
3.1 Crupter. @enon 3
3.9 Anpneruapl. KapOOHOBBIE KHCIIOTHI. 7 1
CrnosxHble 3¢upsl
3.3 YrireBos! 3 2




Hroro no pazneny

13

Pa3nen 4. A3oTcoaepikaime opraHudecKue coeIMHeHUus

4.1 AMHHBI. AMUHOKHCIIOTHL. benku 3
Hroro mo pazueny 3
Paszgea S. BbicokoMoJieKkyJIsIpHbIE COeINHEHU S

5.1 [Tnactmaccel. Kayuyku. Bonokna 2
Htoro no pazneny 2
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




11 KJIACC

KosaunyecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne i/ Kontpoabnbie | IpakTuueckune
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThbI
pecypcsbl
Pa3nen 1. Teopernueckue 0OCHOBBI XUMUM
Crtpoenue atoMoB. Ilepuonnueckuii 3akoH
11 u [lepuonnueckas cucreMa XMMUYECKUX 3
anemenToB /I. 1. Menaeneera
12 Crpoenue BemecTBa. MHOroo0Opasue 4
' BEIIIECTB
1.3 XHUMHYECKUE PEaKITuU 6 1
Hroro mo pazueny 13
Pa3nen 2. Heoprannueckasi XuMust
2.1 Mertanib 1
2.2 Hewmeranms 9 1
53 CBs13b HEOPTAHUYECKUX H OPraHUICCKHX )
' BEIIECTB
Hroro no pazneny 17
Pa3znen 3. Xumus u :Ku3Hb
3.1 XUMHS U )KU3Hb 4
Hroro no pazgeny 4
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 3







IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KosaunyecTBo 4acoB DJIeKTPOHHbIE
Ne uudposbie
/i Tema ypoxa Beero Kontpoabubie  IIpakTnueckue ofpazoBaTELHEIE
padoThI padoThI pecypenr
1 IIpeamer opranndecko XUMHH, € 1
BO3HUKHOBEHHE, PA3BUTHE U 3HAUCHHUE
Teopus cTpOCHHST OPTraHUIECKUX
2 coenunennii A. M. bytiepoBa, e€ OCHOBHbIE 1
MOJIOKEHUS
[IpencraBienue o K1accuPpUKaUN
3 opranuyeckux BeuiectB. Homenknatypa 1
(cucremaTnyeckasi) U TPUBHAILHBIE HA3BaHUS
OpraHUYECKUX BEUIECTB
4 AJKaHBI: COCTaB U CTPOEHHUE, 1
TOMOJIOTUYECKHUU P
5 Meran u 3TaH — NpocTenIIre 1
MPEACTaBUTENH AJIKAHOB
6 AJIKEHBI: COCTaB M CTPOCHHUE, CBOMCTBA 1
7 DOTUJIEH U TTPONUIIEH — MPOCTEHIINe 1
MIPEACTABUTEH AIKEHOB
8 [IpakTuueckas padora Ne 1. «Ilonyuenue 1 1
ATUJICHA ¥ U3YUYECHUE €TO0 CBOMCTBY
Ankanuensl. byranuen-1,3 u
9 Metmnoyranuen-1,3. [lomyuenue 1

CUHTETUYECKOIO KaydyyKa U PE3UHBI




AJIKHMHBIL: COCTaB U 0COOEHHOCTH CTPOCHUA,

10 TOMOJIOTUYECKHH psAl. ATIETHIICH —
MPOCTEUIIINN MPEICTABUTEIb ATIKHHOB

1 Beruuciienus no ypaBHEHUIO XUMUYECKOM
peaxkuuu

12 ApeHbl: 6eH30J1 U TOJIYOJI. TOKCHYHOCTH
apeHoB

13 I'eneTnueckas cBs3b YIJI€BOJOPOJIOB,
MPUHAIISKANINX K Pa3IMYHBIM KIaccam
[IpupoiHBIE UICTOYHUKH YIIIEBOIOPOOB:

14 MIPUPOJIHBIN Ta3 ¥ MOIYTHBIE HE(QTSIHBIC Ta3bl,
He(PTh U IPOAYKTHI €€ epepadoTKu
[IpupoiHBIE HICTOYHUKH YIIIEBOIOPOOB:

15 MIPUPOJIHBIN Ta3 ¥ MOIYTHBIE HE(QTSIHBIC Ta3bl,
He(PTh U IPOAYKTHI €€ IepepadoTKu

16 Kontponbnas paboTa mo pazaery
«YTIeBOIOPOIBI»

17 [IpenensHbBIe OJTHOATOMHBIC CITUPTHI:
METaHOJI ¥ 3TaHo1. BoopoaHas cBs3b

18 MHOroaTOMHbIE CIIUPTHI: STUIECHTITUKOIb U
TIIULEPUH

19 @DeHoJI: CTPOEHUE MOJIEKYIIbI, (PU3NYECKHE U
XUMHYECKHE CBOWCTBA, TPUMEHEHHE

20 Anbreruasl: GopMallbJeTUA U alleTalbICT U .
Aneron

21 OnHOOCHOBHBIE IIpe/ieNbHbIE KAPOOHOBBIE
KHUCJIOTBI: MypaBbUHAsl U YKCYCHAs

22 [TpakTuyeckas pabora Ne 2. «CBoiicTBa




pacTBopa YKCYCHOU KHCIIOTBI»

23

CTeapI/IHOBaﬂ H OJICMHOBAs KHUCJIOTHhI, KaK
IpeaACTaBUTCIIN BBICHIUX Kap6OHOBI)IX KHCJIOT

24

Mpbuta Kak COJIM BBICITUX KapOOHOBBIX
KHCJIOT, MX MOIOIIee JEHCTBHE

25

Crnoxuble 3(hUpbl Kak MPOU3BOIHbBIE
KapOOHOBBIX KUCIOT. ' MAPOIIN3 CIIOKHBIX

a¢upoB

26

JKupbl: ruapoNn3, MpUMEHEHHUE,
OuoJIOTNYecKast POJIb KUPOB

27

VYraeBojsl: cOCTaB, KiIaccuuKanus.
Baxneiimne npeactaBuTeNu: TII0K03a,
¢bpyxTO3a, caxaposa

28

Kpaxmai u nemirono3a kak npupoHbie
MIOJINMEPBI

29

Kontponbnas paboTa mo pazaery
«Kucnopoaconepxaiiye opraHuyecKue
coequHeHus»/ Beepoccuiickasi mpoBepoyuHas
pabota

30

OO11as XxapakTeprCTUKA a30TCOIePIKAITIX
OpraHMYecKux coeAnHeHuii / Beepoccuiickas
MpoBepoyHas pabora

31

AMUWHBI: METHJIAMWH M aHUJIUH

32

AMUHOKHCTIOTHI KaK aMm(pOTepHbIC
OpPraHUYECKUE COCTUHEHUS, UX
ouonornyeckoe 3Hauenue. Ilentuanl. benkn
KaK anponHHe BBICOKOMOHeKy.TISIpHLIe
COCINHCHUA




OCHOBHBIE TTIOHSATHSA XUMHHI

33 1
BBICOKOMOJICKYJIIPHBIX COCTMHCHUIN
OCHOBHBIC METOJIBI CHHTE3a
34 BBICOKOMOJICKYJISIPHBIX COSAMHEHUH. 1
[TmacTmacchl, KaydykH, BOJIOKHA
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34




11 KJIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

Bcero

KoHTpoJbHbIe
padoTshI

IIpakTH4eckue
padoTsbI

JJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

XUMHUYECKUH JIEMEHT. ATOM. DJIEKTPOHHAs
KOH(UTypanus aTOMOB

[Iepnognueckuii 3axoH u [leproguueckas
CHUCTEMa XMMUYECKUX ieMeHToB /1. 1.
Menzeneesa, UX CBA3b C COBPEMEHHON
TEOpUEHN CTPOCHUSI aTOMOB

3aKOHOMEPHOCTH U3MEHEHUsI CBOMCTB
XUMHUYECKHUX DJIEMEHTOB M UX COCIMHEHHH 10
rpyIIaM U nepuojaam. 3HauyeHue
MEPUOIUYECKOr0 3aKOHA U CUCTEMBI
xumudeckux anemenToB /.M. MeHnieneesa B
pPa3BUTHHU HAYKHU

Crtpoenue BemiecTBa. XMMHUUYECKast CBSI3b, €€
BUAbBI; MEXaHU3MbI 06pa3OBaHI/I$I KOB&J’IGHTHOfI
cBs3u. BogopoaHas cBsizb

BasieHTHOCTB. DIIEKTPOOTPUILIATETEHOCTD.
Crenenb okuciaeHus. BemecTsa
MOJIEKYJIIPHOTO U HEMOJIEKYJIIPHOTO
CTPOEHUS

IIonsatue o JUCIICPCHBIX CUCTCMAX. HctunnbIe
" KOJUJIOUJHBIC PACTBOPHI. MaccoBas mois
BCIIICCTBA B paCTBOPC




Knaccudukanus 1 HoMeHKIaTypa
HEOPraHMYECKUX COeAMHEHUN. ['eneTnueckas
CBSI3b HEOPTaHUYECKUX BEIIECTB, Pa3IMUHbIX
KJIACCOB

Knaccudukanmst XaMUYeCcKuX peakinii B
HEOPraHWYECKON U OPraHU4eCKON XMUMUH.
3aKOH COXpaHEHMsI MAaCChl BELLIECTB; 3aKOH
COXpaHEHHUs U IPEBPAILECHUS] SHEPTUU NIPU
XUMHUYECKHUX PEAKLMSIX

CkopocTtb peakuu. OOpaTuMbie peakuy.
XUMHUYECKOE PABHOBECHE

10

[IpakTuueckas padora Ne 1. «Bnusiaue
pas3InYHbIX (PAaKTOPOB HA CKOPOCTh
XUMHUYECKON PEaKLINM»

11

DJeKTpoMTHYECKas auccoruanus. [lonstue o
BOJIopoJHOM Tokazarene (PH) pactBopa.
Peakuuu nonnoro oomena. ['maponus
OpPTraHWYECKUX U HEOPTraHUYECKUX BEUIECTB

12

OKHMCIHUTENbHO-BOCCTAHOBUTENIBHBIE PEAKIIUH.
[TonsiTHE 006 31€KTpOIM3€e pacIiaBOB U
pacTBOPOB coJie

13

KontponbHas padoTa mo pazaerny
((TCOpCTI/I‘IGCKI/Ie OCHOBBI XUMHUN»

14

Mertamibl, ux nosnoxenue B [leprnoanyueckoit
cucTeMe XUMU4ecKux anementoB [1. U.
MenzeneeBa 1 0COOEHHOCTH CTPOEHUS
aToMoB. O01ue pU3NYECKne CBOMCTBA
METaJIOB




CruiaBbl METAIJIOB. DJIEKTPOXUMUYECKUI PsiJT

15 HaIpsHKEHUH METaJNIOB
XnMHYecKre CBOMCTBA BaXKHEHIIIMX METAJIJIOB

16 (HaTpuWii, KAJIMH, KaJIbIIUA, MarHuu,
QTIOMHUHHK ) U UX COCTMHECHUN

17 XUMHYECKUE CBOMCTBA XpoMa, MEJU U UX
COCIUHCHHI

18 XuMHYecKre CBOMCTBA IIMHKA, JKeJIe3a U UX
COCIUHCHHI
[IpakTrueckas padora Ne 2. "Pemenne

19 IKCIIEPUMEHTAIBHBIX 33124 TI0 TEME
«MeTaiuiei»"
Hewmeramnsl, ux nonoxxenue B [leprnoanueckoin

20 cUcTeMe XUMMUYecKux aiementoB /1. U.
MemnzeneeBa 1 0COOCHHOCTH CTPOSHUSI aTOMOB
®dusnueckue CBOMCTBA HEMETAIIIIOB.

21 ANnoTponusi HeMeTaJuIoB (Ha puMepe
KHUCTIOpoJia, cephl, hocdopa u yriaeposaa)

99 XUMHUYECKUE CBOWMCTBA TaJIOT€HOB, CEPBI U X
COE€IUHEHHUI

93 XuMHYecKue CBoiCcTBa a30Ta, pochopa u ux
COE€IUHEHHUI

24 XUMUYEeCKUE CBOWCTBA yriepoia, KpeMHHUS U
UX COCOUHEHUU

o5 [IpumeHeHrne BaKHEHIIINX HEMETAJUIOB U MX
COE€IUHEHHI

26 O0o001IeHNEe U CHCTEMAaTH3alKs 3HAHUH 110

teMe «HemeTtamnnbely. BerauciaeHus mo




YPaBHEHUSAM XMMHYECKHUX PEaKIHii u
TEPMOXUMHUYECKHE PACUEThI

[TpakTrueckas padora Ne 3. «Pemienue

27 AKCTIIEPUMEHTAIBHBIX 3aJ1a4 110 TEME 1
"Hemeramnsl"»

98 KonTponbhas pabota no temam «MeTayuib» u 1
«Hemeraiutb»

29 Heopranunueckue u opraHnuecKkue KUciaoThI. 1
Heopranndeckue u opraHndeckre OCHOBAHUS
AmboTepHbIe HEOPTaHUIECKUE U

30 opranuveckue coepuHeHus. ['enernaeckas 1
CBSI3b HEOPTAaHMYECKUX U OPTaHUYECKUX
BEIIIECTB
Ponp xumuu B 00ecrieueHUN SKOJIOTHYCCKOM,

31 SHEPTreTUUYECKON U MUIIEBON 0€30MacHOCTH, 1
Pa3BUTHUU MEIAUIIMHBI
[TpencraBienus o0 OOIMMX HAYYHBIX

32 IIPUHIIMAIIAX IPOMBIIIIEHHOTO MOJIY4E€HHUS 1
BaXHEHIIINX BEIIECTB

33 YenoBek B MUpE BEUIECTB U MAaTEPHUATIOB 1

34 XuUMHS ¥ 300pOBbE YEIIOBEKA 1

OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34







MMPOBEPSEMBIE TPEBOBAHMUSI K PE3YJIbTATAM OCBOEHUS OCHOBHOM
OBPA3OBATEJbHOM ITPOI'PAMMBI

10 KUIACC

Kon
NpoBepPsieMoOro
pe3yJbTara

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
o0pa3oBaTe/ibHOI POrpaMMbI CpeIHEro o01ero 00pa3oBaHus

1

TCOpCTI/I‘ICCKI/Ie OCHOBBI OpFaHquCKOﬁ XHUMHNH

11

ChopMupoBaHHOCTH TPEACTABICHUNH O XUMHUYECKOW COCTABJISIOIICH
€CTECTBEHHOHAYYHOW KapTHUHBI MHpA, POJIM XUMHUU B TIO3HAHUU
SBIIGHUWA TpUPONbI, B (OPMHPOBAHUM MBIIUICHUS U KYJIbTYPHI
JUYHOCTH, €€ (YHKIMOHAIBHON TpPaMOTHOCTH, HEOOXOIUMOM IS
pelieHus MPAKTUYECKUX 3a7ad M OKOJOTMYECKHM OOOCHOBAHHOTO

OTHOIIIEHHUS K CBOEMY 3JI0POBBIO U MIPUPOIHOM cpesie

1.2

Bnagenue cucremMoii XMMHUYECKMX 3HAaHUH, KOTOpas BKIIIOYAET:
OCHOBOIOJIararoime MIOHSITHS (Monekymna, BAJICHTHOCTD,
3JIEKTPOOTPUIIATEILHOCTh, CTENEHb OKHCIICHUS, XMUMHYECKasi CBS3b,
MOJIb, MOJISIpHAsE Macca, MOISPHBIA OO0BEM, YIIEpOAHBIN CKETeT,
GyHKIIMOHANMBHAS ~ TpyNma,  paadKal,  H30MEepHs,  H30MEpHI,
TOMOJIOTMYECKUH psJl, TOMOJIOTH, YIJIEBOJOPOJAbI, KHCIOPOA- |
a30TCcoJepKaIlie COEAUHEHMs, OMOJIOTMYECKH AaKTHBHBIE BEIECTBA
(yrmeBompl, XKUpBI, OENKH), MOHOMEp, MOJUMEp, CTPYKTYPHOE 3BEHO,
BBICOKOMOJICKYJISIPHBIE COEIMHEHUS); TEOPUU U 3aKOHBI (Teopus
XUMHUYECKOTO CTpoeHusi opranmueckux BemectB A.M. Byrtneposa),
3aKOHOMEPHOCTH, CHUMBOJIMUYECKHI SI3bIK XUMHUH, (PaKTOJIOTHYECKUE
CBEICHMS O CBOWCTBAaX, COCTaBe, TMOJIYYCHUHM U O€30IMacHOM
WCIONBb30BAHUM  BAKHEMIIMX HEOPraHUYECKHMX U  OPraHuyYeCcKHX

BELIECTB B OBITY M MPAKTUYECKON JIEATEIBHOCTH YeI0BeKa

13

C(I)OpMHpOBaHHOCTB yMCHI/Iﬁ BBIABIIATE  XAPAKTCPHBIC TIPHU3HAKU
HOHHTHﬁ, YCTaHaBJIMBATb nux B3aMMOCBA3b, HCIIOJB30BaTh
COOTBCTCTBYIOIIHUE IIOHATUA IIPpU OINHCAHHUU COCTaBa, CTPOCHHUA U

MPEBPAIICHUN OPTaHUYECKUX COCTUHEHUN

14

c(hOpPMUPOBAHHOCTh YMEHHI HCIOIH30BATh XUMUUYECKYI0 CHUMBOIIUKY
JUISL COCTaBJIEHUS MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEpHYTOM,
COKpaméHHOW) ¢GOpMyT OpraHMYeCKHX BEIIECTB U YpaBHEHUU
XUMHUYCCKUX peaKHHﬁ, HU3TrOoTaBJIMBATb MOJACIIN MOJICKYJI OPTaHUYCCKUX
BCIICCTB JIs1 WJUIFOCTPAIIMU HUX XUMHUYCCKOI0O W MPOCTPAHCTBCHHOI'O

CTPOCHUS




1.5

ChopMUpOBaHHOCTh ~ YMCHHW  yCTaHABIWBATh  INPHHAIJIC)KHOCTD
HU3YUYCHHBIX OPTraHUYCCKUX BCIICCTB II0 HMX COCTaBY U CTPOCHUIO K
onpeneaHHOMY Kilaccy (TpyIie) COeIUMHEHHH (yriieBOIOpPOMIbI,
KHCJIOPOA ¥ a30TCOACPIKAIMNe COCAWHEHHs, BBICOKOMOJIEKYJISPHBIC
COCJMHEHUS), JaBaTh WM  Ha3BaHWs IO  CHUCTEMaTHYECKOW

nomenkiarype (IUPAC)

1.5

ChopMupoBaHHOCTh YMEHHUS ONPEAEIATh BUABI XUMUYECKOU CBSI3U B

OpPraHMYECKUX COCAMHEHUSX (OJMHApPHBIE U KPaTHbIE)

1.6

ChopMHpOBaHHOCTh yYMEHHUSI TMPUMEHATH: IOJOXKEHUS  TEOopuu
CTpoeHusi opranudeckux semects A.M. bytnepoBa ans oObscHeHUs
3aBUCHUMOCTH CBOMCTB BEIIECTB OT MX COCTaBa U CTPOEHUS; 3aKOH

COXPAaHCHUSA MACChl BCUICCTB

YrneBoaopobl. Kucnopoaconep:xarue u a30TCOJIepHKaIIUE

OpPraHn4YCCKHUC COCAUHCHUA. BLICOKOMOJI@KYJ'IHPHLIC COCANHCHUA

2.1

CdopmMupoBaHHOCTh yMEHUN MNPUBOAMTH TpPUBHUAJIbHBIE Ha3BaHUS
OTJIEJIbHBIX OPraHUYECKUX BEIECTB (STUJIEH, MPONWIEH, alleTUJIEH,
STUJICHIJIMKONb, TIUIEPHH, (eHod, (OopMalbIerui, aleTanbIeru,
MypaBbHHAs KHCIOTA, YKCYCHas KHUCJIOTa, OJICMHOBAas KHUCIIOTA,
CTeapuHOBasl KHUCJIOTa, IJIIOKO3a, (PpyKTO3a, Kpaxmai, LeJIs03a,

TJIALMH)

2.2

ChopMupoBaHHOCTh YMEHHH XapaKTepU30BaTh COCTaB, CTPOCHHE,
(dbu3MvYecKne W XUMUYECKHE CBOWCTBA TUIMYHBIX TMPEICTABUTENEH
pPa3IMYHBIX KJIACCOB OPraHUYECKUX BeEIIECTB (METaH, JTaH, JTHUJICH,
MpOMNUJIeH, aneTuieH, OyramueH-1,3, wmerunOyramuen-1,3, OGeHzodn,
METaHOJ, ATAHOJ, TUJICHIJINKOIb, TJIMIEPHH, (EHON, aleTaabIeTus,
MypaBbHMHAs M YKCYCHasi KHUCJIOTHI, TJIFOKO3a, KpaxMmaj, IeJUII0JI03a,

aMUHOYKCYCHasl KUCJIOTa)

2.3

C(I)OpMPIpOBaHHOCTB YMCHHA HIUIIOCTPUPOBATH I'CHCTHYCCKYHO CBA3b
MCKIY TUITMYHBIMH MNpEaACTaBUTCIIAMHA Pa3INYHBIX KJIaCCOB
OPraHN4YC€CKUX BCIICCTB YPABHCHUAMU COOTBECTCTBYIOIUX XUMHUYCCKUX

PEeaKIMii ¢ UCII0JIb30BAaHUEM CTPYKTYPHBIX (OpMyII

2.4

CdopmupoBaHHOCTH YMEHUS XapaKkTepu30BaTh UCTOYHUKHU
YTIE€BOJOPOAHOTO ChIPhs (He(pTh, MPUPOIAHBIN Ta3, YTOJb), CIIOCOOBI UX

nepepaboTKU U MPAKTHUECKOE MPUMEHEHHUE MPOTYKTOB MepepadoTKH

XUMHSA U KU3Hb. PacuéThl

3.1

CdopmupoBaHHOCTH YMEHUH BJIAJETh CUCTEMOW 3HAHUI 00 OCHOBHBIX

MCTOAAax HAYYHOT'O IMO3HAHMA, UCIIOJB3YCMbBIX B XUMUU IIPU U3YUCHHUU




BCIIECTB MW  XHMMHYCCKUX SIBJICHHUI (Ha6J'IIO,I[eHI/IC, HU3MCPCHUC,
OKCIICPUMCHT, MO[[eJII/IpOBaHI/IC), HCIIOJIB30BaTh CHUCTCMHBIC
XUMHUYCCKUC 3HAHUA I [IPUHATUA pemeHm"I B KOHKPCTHBIX

KHN3HCHHBIX CUTYallHAX, CBA3AaHHBIX C BEIIECTBaAMU U UX IIPUMCHCHHUEM

3.2

ChopmupoBaHHOCTE yYMEHHM COOJIOIaTh TPaBHIA TOJB30BaHUS
XUMHYECKON TOCyIoi W 1abopaTOpHBIM O0OPYIOBaHHEM, a TaKXKe
npaBuiIa OOpalIeHHsl ¢ BEIIECTBAMUA B COOTBETCTBUH C MHCTPYKIIUSMHU

110 BBIIIOJJTHCHHUIO J'Ia60paTOpHBIX XHUMHUYCCKUX OIIBITOB

3.3

CpopMUpOBaHHOCTH YMEHHM IJIAHUPOBATH M BBIMOIHATH XUMHUYECKUN
AKCIIEPUMEHT (IIPEeBpAICHUS] OPraHUYECKUX BEIIECTB IIPH HArPEBaHUH,
MOJIyYEHHUE 3TUJICHA U U3YUYEHHUE €r0 CBOMCTB, KAUECTBEHHbIEC PEAKIUU
OpraHWYECKUX BEIIECTB, JIeHAaTypamus OEIKOB IPU HarpeBaHUH,
LBETHBIC PEAKIIMU OEJKOB) B COOTBETCTBUU C MPABWIAMH TEXHHUKHU
0e30MacHOCTH TpU OOpaIleHUH C BEIIeCTBAMU U J1IAOOPATOPHBIM
00opynoBaHuEM; MPEACTaBIATh pe3ynbTaThl XUMHUYECKOTO
JKCIIEpUMEHTa B (OpMe 3amucu ypaBHEHUH COOTBETCTBYIOIIMX

peaknuii ¥ GopMyTUPOBATEH BBIBOJIBI HA OCHOBE ITHX PE3yIhTATOB

3.4

CchopMupoBaHHOCTb YMEHHM MPOBOANUTH BBIUUCIECHUS IO XMMUYECKUM
ypaBHEHMSM (Macchl, 00bEMa, KOJTUYECTBA MCXOJHOIO BELIECTBA HMIIU
MPOJYKTa PEaKIMU 110 U3BECTHBIM Macce, 00bEMY, KOJIMUYECTBY OJHOIO

13 UCXOJHBIX BEIIECTB WM MPOTYKTOB PEAKIIH)

3.5

CdhopMupoBaHHOCTD yMEHUH KPUTHYECKH aHAJIU3UPOBATh
XUMHUYECKYI0 HH(QOpPMAIUIO, IOJIyYaeMyl0 W3 pPa3HbIX HCTOYHUKOB

(cpeactBa maccoBoii nH(popmanuu, cetb IHTEpHET U Apyrue)

3.6

ChopMupoBaHHOCTh yYMEHUH COOIOAATH MpaBHJA SKOJIOTUYECKH
1enecoo0pa3Horo MoBeNeHUss B OBITY U TPYJIOBOM JAEATEIHLHOCTU B
LEIAX COXPAHEHMS CBOETO 3J0POBbS M OKPYXAOLEH HNPUPOIHOU
Cpelpl, OCO3HaBaThb OMNACHOCTb BO3JECHCTBUS HA KUBBIE OpPraHU3MBI
OINpEAEIEHHBIX OPraHNYECKUX BELIECTB, IOHUMas CMBICI IOKa3aTess
MK (mpemenpHO AOMYCTUMON  KOHIIGHTpAllMW), TOSCHATH Ha
npuMepax crnocoObl YMEHBIIEHHUS U TMPEIOTBPALEHUS UX BPEIHOTrO

BO3ACHUCTBHUS Ha OpTraHu3M YCJIOBCKA

11 KUIIACC

Kon
NpoBepPsieMOro

IIpoBepsiemble peMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
o0pa3oBaTe/IbHOI MPOrpaMMBbI CpelHero 001ero 00pa3oBaHus




pe3yJabTara

1

TeopeTnuecknue OCHOBbI XUMUHU

11

Brnagenne cuctemMold XMMHYECKMX 3HAaHUM, KOTOpas BKIIOYAET:
OCHOBOIIOJIATAIOLIME  TMOHATHUA  (XMMHUYECKUH  DJIEMEHT,  aToM,
3JIEKTPOHHAs 000JI0YKa aToMa, S-, p-, d-371eKTpOHHbBIC OPOUTAII ATOMOB,
WOH, MOJIEKYJIa, BAJIEHTHOCTb, 3JEKTPOOTPULIATENLHOCTh, CTEIEHb
OKHUCJICHHsI, XUMHUYECKas CBfA3b, MOJIb, MOJISIPHAs Macca, MOJISIPHBIN
00BbEM, KpUCTaJUIMYECKas pemérka, TUIBlI XUMHUYECKUX pPeakUui
(OKUCIIUTENIBHO-BOCCTAHOBUTENbHbBIE, 3K30- U 3HIOTEPMHUYECKHUE,
pEaKIuy HOHHOTO OOMEHa), PacTBOP, AJIEKTPOIMTHI, HEIIEKTPOIUTEHI,
ANEKTPOJINTUYECKAsT ~ JUCCOLMALUsS, OKHUCIHUTEIb, BOCCTaHOBUTEID,
CKOPOCTh XMMHMYECKOW pEaKlUd, XUMUYECKOE PaBHOBECHE), TEOPUU U
3aKOHBI (TEOPHUSl SIEKTPOIUTHUECKON nucconmanuu, llepuomanueckuit
3akoH JI.M. MenneneeBa, 3aKkOH COXpaHEHHsI MacChl), 3aKOHOMEPHOCTH,
CUMBOJIMUECKUH S3bIK XUMHH, (DAKTOIOTUYECKUE CBEICHUS O CBOMCTBAX,
cocTaBe, IMOJMYyYeHHMM U O€30IaCHOM HCIONB30BAaHUM BaKHEUIIHNX
HEOPraHMYECKUX BEIIECTB B OBITY W TPAKTUYECKOW AEATEIHHOCTH

YCJIOBCKaA

1.2

C(I)OpMI/IpOBaHHOCTB YMCHI/Iﬁ BBIABIEITE XAPAKTCPHBIC IIPU3HAKU U
B3aUMOCBA3b HU3YYCHHBIX HOH?ITI/If/'I, MNPUMCHATE COOTBCTCTBYIOIIUC
MOHATHUA TIIPU OINKMCAaHUHU CTPOCHUA U CBOMCTB HEOPTaHNUYCCKUX
BCIICCTB M HX HpeBpameHHﬁ; BBIBJIIATH B3aMMOCBA3b XHUMHWYCCKHUX
3HAHUI C IIOHATHUAMMU u MNpeaACTaBJICHUAMUA APyrux

CCTCCTBCHHOHAYYHBIX NPCIMETOB

1.3

BnaneHne OCHOBHBIMH METOdaMH HAaY4YHOI'0O TO3HAHUA BCIICCTB U
XUMHUYECKUX SBJICHUH (Ha6J'IIOI[eHI/IC, HU3MCPCHUC, OKCICPUMCHT,

MOJICIIUPOBAHNE)

14

CdopMupoBaHHOCTh YMEHHH OMNpENENATh BaJCHTHOCTh M CTENEHb
OKUCIIEHUSI XHMHMUYECKHX JIIEMEHTOB B COEIUHEHHUAX pa3IMYHOTO
COCTaBa, BHJ  XUMHUYECKOW CBsA3M  (KOBAJICHTHAs, HWOHHAs,
MeTaJuTMdecKasi, BOJIOPOIHAsI) B COCIMHECHHSIX, THI KPUCTALTHYECKON
pEeméTKH KOHKPETHOTO BeIlIeCTBA (aTOMHAs, MOJEKYJsSpHas, MOHHAs,

MCTaHHI/I‘-IeCKa}I)

1.5

CdopMupoBaHHOCTh YMEHUI OMPEIENATh XapaKTep Cpelbl B BOIHBIX

pacTBOpax HEOPTaHUYECKUX COCTUHEHHUI

1.6

CdopMupoBaHHOCTH ~ YMEHHUS  KJIacCH(UIUPOBATH  XUMHUYECKUE
peaKuu Mo pazIuyHbIM MpHU3HAKaM (YHUCIY U COCTaBy pearupyromux

BEIIIECTB, TEIUIOBOMY J(QEeKTy peaknuu, H3MEHEHHIO CTeTeHEi




OKHCJICHUA DJICMCHTOB, 06paTI/IMOCTI/I p€aKknuu, Y4aCTHIO

KarajiuzaTopa)

1.7

CdopMupoBaHHOCTb YMEHUH  COCTABIATH YpPaBHEHHS  peakiuil
pPa3IMYHBIX THUIIOB, IOJHBIE W COKpAIlEHHbIC YpPABHEHUS peaKUui
MOHHOTO OOMEHA, YYUTHIBAS YCIIOBHSI, IPH KOTOPBIX ATH PEAKIIMH UIYT

JO0 KOHIIa

1.8

CdopmMupoBaHHOCTh YMEHUN MPOBOJUTH PEAKLUH, MMOATBEPIKIAIOIINE
KAueCTBEHHBIM COCTAaB  pA3JIMYHBIX HEOPraHMYECKUX  BEIIECTB,
pacno3HaBaTh OMBITHBIM MYTEM HOHBI, MPHUCYTCTBYIOIIHME B BOIHBIX

pacTBOpax HCOPraHU4CCKUX BCIICCTB

1.9

CdopMupoBaHHOCTh YMEHHI pPaCKpBIBaTh CYIIHOCTh OKHCIUTEIBHO-
BOCCTAHOBUTEIBHBIX peakuuit MOCPEJICTBOM COCTaBJICHUS

AIIEKTPOHHOTO OaraHca TUX PEeaKIuit

1.10

CdopmMupoBaHHOCTh yMEHUN OOBSACHATH 3aBUCUMOCTH CKOPOCTH

XUMHYECKON peakuy OT Pa3InyHbIX (haKTOPOB

1.11

CdopMupoBaHHOCTb YMEHHMH OOBACHATH  XapakTep CMEUICHHS
XUMHUYECKOTO PABHOBECHUSI B 3aBUCHUMOCTH OT BHEIIHErO BO3/IEUCTBUS

(mpunnun Jle HaTenbe)

061.[[8.5{ 1 HCOPraHUYCCKasA XUMHA

2.1

CdopMHpOBaHHOCT, yMEHHH packpbiBaTh cMbici [lepuoaudeckoro
3aKOHa JA.N. MenneneeBa u JIEMOHCTPHUPOBATH €ero

CUCTCMATU3UPYIOIY1O, O6T>$ICHI/ITCJ'IBHYIO u MPOTrHOCTUYCCKYHO

byHKIIUN

2.2

CdopMHpPOBaHHOCTh YMEHHUM XapaKTePU30BaTh IJICKTPOHHOE CTPOEHUE
aTOMOB XUMHYECKHX »dJeMeHTOB 1-4 mnepuomgoB I[lepuoamueckoit
cucrteMbl xumuyeckux siemeHtoB J[.M. MenneneeBa, ucnonb3ys
HNOHATHSA «S-, P-, O-2JIEKTPOHHBIE OpPOUTAIIN», «IHEPrETUUCCKHE
YPOBHIN», OOBICHITH 3aKOHOMCPHOCTH NU3MCHCHU CBOICTB
XUMHUYECKUX DJIEMEHTOB U UX COEJIMHEHHH MO MEepUuoJaM M TpyIIam

[Tepuoanueckoit cucremsl XxumMuueckux aneMeHToB .M. Menneneesa

2.3

CdopmMupoBaHHOCTh YMEHUH XapaKTepH30BaTh (ONMUCHIBAThH) OOLIHE
XMMHUYECKHE CBOWCTBA HEOPTaHUYECKUX BELIECTB PA3IMUHBIX KJIACCOB,
NOATBEP)KJIATh  CYIIECTBOBAHWE  TE€HETHYECKOW  CBSA3M  MEXIy
HEOPraHMYECKUMHM  BEIIeCTBAMM €  IIOMOLIbIO  ypaBHEHHH

COOTBETCTBYHOIINX XUMHUYCCKUX peaKHI/Iﬁ

2.4

ChopMupOBaHHOCT ~ YMEHMH  yCTAHaBJIMBAaTh  IPUHAAICIKHOCTH

HEOpPraHMYECKUX BEUIECTB IO MX COCTAaBY K OMNPEAeNEHHOMY KJaccy




(rpynmne) coenvHeHui (IIPOCThIE BEIIECTBA — METAUIbl U HEMETAaJLIbI,

OKCH/IbI, OCHOBAHUSI, KUCIIOTBI, aM(OTEPHBIE THIPOKCHU/IBI, COITH)

2.5

ChopMupoBaHHOCTb YMEHUH MCIIOJIB30BaTh XMMUYECKYI) CHUMBOJIUKY
JUld  cocTaBlieHHsT (OpMyJ BEIIECTB M YPaBHEHUH XUMHMYECKHX
peakuuii, cucremarnyeckyto HomeHknarypy (IUPAC) u TpuBuanbHbie
Ha3BaHMsI OTJEJIbHBIX HEOPraHWYECKUX BeulecTB (yrapHblii ras,
yIJIEKUCIBIA a3, aMMMaK, ramiéHas H3BeCTb, HeraméHas H3BECTb,

MUTHEBAs COJIA, MUPUT U JPYTUE)

2.6

CdopMUpoBaHHOCTh YMEHHN XapaKTEepH30BaTh (OMUCHIBATH) OOMIHE
XMMHUYECKHUE CBOWCTBA HEOPTaHUYECKUX BEIIECTB PA3IMUHBIX KJIACCOB,
MOATBEPXKIATh  CYIIECTBOBAaHHWE  TE€HETUYECKOW  CBS3M  MEXIY
HEOPraHWYECKUMH  BEIIECTBAMU C  TIOMOIIbBIO ypaBHEHU I

COOTBCTCTBYIOIINX XUMHUYCCKUX peaKHI/Iﬁ

2.7

ChopMupoBaHHOCTh YMEHUH IJIAHUPOBATH U BBIIOJIHATH XUMUYECKUN
HKCHEPUMEHT (pa3lioKeHUEe MEepOKCHJIa BOAOPOAAa B IPHUCYTCTBUU
KaTaJln3aTopa, ONpPEeAEICHUE CPebl PACTBOPOB BELIECTB C IOMOIIBIO
YHUBEPCAJIbHOTO HWHAMKATOpa, BIMSHUE pAa3IMYHBIX (PaKTOPOB Ha
CKOpOCTh ~XMMHUYECKOH peakIiuH, peakUud HOHHOro OOMeHa,
Ka4yeCTBEHHbIE PEaKLMU Ha Ccylb(haT-, KapOoHAT- U XJIOPHI-aHUOHBI, HA
KaTUOH aMMOHHs, PCIICHHUEC OJOKCICPUMCHTAJIBHBIX 3aJdad II0 TEMaM
«Metamnel» u «Hemeramisl») B COOTBETCTBUM C IMPAaBUJIAMU TEXHUKHU
0e30macHOCTH TpH OOpallleHuH C BeIeCTBAaMH M J1aOOpaTOPHBIM
000opyI0BaHKEM; [IPEICTABIIATE pE3yIbTaThI XUMHUYECKOTO
DKCIIEpUMEHTa B (OpMe 3amucu YpaBHEHHH COOTBETCTBYIOIIHX

peaKHI/Iﬁ n Q)OpMyHPIpOBaTL BBIBOJZIbI HA OCHOBC 3TUX PC3YJIbTATOB

2.8

CdopmupoBaHHOCTh YMEHHI COONIOAATH TMpaBWiIa IOJTH30BAHUS
XUMUYECKOW TOCY/I0OM W J1abopaTopHBIM OOOpYJAOBaHHEM, a TaKKe
npaBuia oOpaIrieHus: ¢ BEMIECTBAMU B COOTBETCTBHH C MHCTPYKIIMSIMHU

1O BBIIIOJHCHHUIO Ha60paT0pHBIX XUMHUYCCKUX OIIBITOB

2.9

CdopMHupoBaHHOCTH YMEHHI XapaKTEPU30BaATh XUMHYECKHUE
MIPOLIECCHI, JIEXKAIIUE B OCHOBE IMPOMBIIIJIEHHOTO IOJYYEHUS CEPHOMI
KHCTIOTHI, aMMHaKa, a Takke c(HOpMHPOBAHHOCTH MPEACTaBICHHUI 00
oOIMX HAyyHBIX MPHUHIMIIAX ¥  JKOJOTHYECKHX  MpodiieMax

XUMHYCCKOI'0 IMpOn3BOJACTBA

XUMHS U KU3Hb. PacuéThbl

3.1

CdopMupoBaHHOCTh TPEICTABICHUNA O XHMHUYECKOW COCTaBISIONICH

€CTECTBCHHOHAYyYHOW KapTUHBI MHpA, POJM XUMUU B [O3HAHUU




SBICHUA TPUPOABI, B (POPMUPOBAHMHM MBIIUICHUS M  KYJIbTYpHI
JUYHOCTH, €€ (QPYHKIMOHAIBHON TPAaMOTHOCTH, HEOOXOAMMOM st
pelIeHusT TPAKTUYECKUX 3a7ad W OIKOJIOTUYECKH OOOCHOBAHHOTO

OTHOUICHUSI K CBOEMY 3/I0POBbIO U PUPOJHOM Cpeie

3.2

CdopmupoBaHHOCTD YMEHUI KPUTUYECKH aHAIM3UPOBaTh
XUMUYECKYI0 HMH(OpMAIMIO, TOIY4aeMyl0 M3 pa3HbIX HCTOYHUKOB

(cpencTBa MaccoBOW KOMMYHHKAIUH, ceTh IHTepHET U ipyrue)

3.3

CdopMupoBaHHOCTh YMEHHI COONIIO/IaTh TIPaBHJIA DKOJIOTHYCCKU
1eJ1ecO00pa3HOro MOBEJIEHHUsI B OBITY M TPYHOBOW JESATEIBHOCTH B
LEIAX COXPAHEHMUS CBOETO 3J0pPOBbS MU OKPYKAIOIIEW INPUPOIHON

cpenbl

3.4

Oco3HaBaTh ONACHOCTh BO3JECUCTBUSL HA JKUBBIE OpraHU3MBbI
OnpeAenEHHbIX BEMIECTB, MOHMMAs cMbIch nokaszatens [I/IK, moscHsaTh
Ha MpUMeEpax CrocoObl YMEHBIIICHUS U MPEAOTBPAIICHUS UX BPEIHOTO

BOSI[CIZCTBPISI Ha OpraHn3M 4Y€JIOBCKa

3.5

CdopMHrpoBaHHOCTH YMEHHI MPOBOJUTH BBIYMCIICHUS c
HCIIOJIb30BaHUEM TIOHATHS «MaccoBas J0Jisl BELIeCTBa B PacTBOPE»,
OOBEMHBIX OTHOIIEHUI Ta30B MPH XHUMHYECKUX PEAKIUIX, MAacChl
BelllecTBa WM 00BbEMA Ta3oB MO M3BECTHOMY KOJMYECTBY BEIECTBA,
Macce WiM 00BbEMY OJHOTO W3 YYACTBYIONIMX B PEAKIMHM BEIIECTB,
TEIJI0OBOTO d(PdekTa peakiuu Ha OCHOBE 3aKOHOB COXPAHEHHSI MacChl

BCIIECTB, ITPCBPAIICHUA U COXPAaHCHUA SHCPIUU




ITPOBEPAEMBIE D2JIEMEHTbBI COAEPKAHUA

10 KJIACC

Kon

IIpoBepsieMblii 3JIEMEHT COJIePKAHUS

1

TeopeTnueckrne OCHOBbI OPraHU4YECKOW XUMHUU

11

Hpez[MeT OpFaHH‘ICCKOﬁ XUMUH: €€ BO3HHUKHOBCHHEC, Pa3BUTHC W 3HAYCHUC B
MOJIYYCHHUHN HOBBLIX BCIICCTB W MAaTCPHUAJIOB. TeopI/IH CTPOCHUA OPraHHYCCKHUX

coenunenniit A.M. BytnepoBa, €€ OCHOBHBIE IMOJIOKEHUS

1.2

CrtpykrypHble (OpMyIbl OpraHMYEeCKHX BemlecTB. ['oMonorus, wu3oMepus.
XuMuyeckasi CBA3b B OPraHUYECKUX COCAUHEHHSIX — OJMHApPHBIE M KpaTHbBIC

cs3u. [IpencrasieHne o Kiaccu(pUKAIUN OPTaHUIECKIX BEIICCTB

1.3

Homenknarypa opraHMyecKux COEIMHEHUHN (CHCTeMaTHYecKas) U TPUBUAIbHbBIE

Ha3BaHUS BaXKHEHIIINX HpeHCTaBHTeHeﬁ KJIaCCOB OPraHNM4YCCKHUX BCUICCTB

VYri1eBo10pObI

2.1

AJNKaHBI: COCTaB M CTPOEHUE, TOMOJIOTMUECKHMH psAn. Meran u dTaH —
MPOCTEHIINE MPEICTAaBUTENIN AJIKaHOB: (DU3MUECKHE U XUMHUYECKHE CBOMCTBA
(peakuuy 3aMelIeHHs] U TOPEHMsI), HaXOXKJIEHUE B MPHUPOAE, MNOJyuyeHUE HU

IMPUMCHCHUC

2.2

AJIKEHBI: COCTaB U CTPOEHHE, TOMOJIOTMUECKUU psAf. DTWIEH M NPOMNMIEH —
MPOCTEHIINE MPEJICTAaBUTENIN AJIKEHOB: (U3MUYECKHE U XUMHUYECKHE CBOWCTBA
(peakuu THJIPUPOBAHUS, TallOTCHUPOBAHUS, THApAaTallUM, OKHCICHHUS U

HOHI/IMepI/I3aHI/II/I), MOJIYYCHHUEC U IPUMCHCHUC

2.3

Ankanuensl: Oyramuen-1,3 u wMerunOyragueH-1,3: cTpoeHHe, BaKHEUITHE
XUMHUYECKHE CBOMCTBA (peakius mojauMepusanun). [lomydeHne CHHTETHYECKOTO

KayuyKa U Pe3HHbI

2.4

AJKWHBI: COCTaB U OCOOCHHOCTH CTPOCHHUSI, TOMOJIOTHYECKUN psll. AICTHICH —
MPOCTEUININIA TIPEACTABUTENh QJIKHHOB: COCTaB, CTPOCHHUE, (PU3NUECKHE W
XUMHUYECKHUE CBOMCTBA (pEaKIMu T'UAPUPOBAHUS, TaJOTEHUPOBAHNUS, TU IpaTalliy,

TOpCHI/IH), MOJIY4YCHHUEC U TIPUMCHCHUC

2.5

Apenbl. beH3on: cocraB, cTpoeHue, (u3MUECKHME€ M XHMHUYECKHE CBOICTBa
(peakiyu raJoreHupoBaHUs U HUTPOBAHMA), IOJIydYeHUE U puMeHeHue. Tomyour:
COCTaB, CTpoeHHE, (U3MYEeCKHMe U  XHMHUYECKHE CBOiicTBa  (peakuuu
raJIOTCHUPOBAHUSI M HUTPOBAHMA), IMOJy4YeHHE M IpUMEHEHHe. TOKCHYHOCTh
apeHoB. ['eHeTHuecKas CBs3b MEXAy YIJI€BOJOPOJAMHM, NPUHAMICKAIIUMU K

Pa3JINIHBIM KJIacCaM




2.6

ITpupoHble MCTOUHUKY YTIeBo0poJ0oB. [Ipupoanblil ra3 u nonyTHsle HeTAHBIE
ra3el. Hedtp u € mpoucxoxaenue. CrocoObl mepepadoTku HEPTH: MEPETOHKa,
KPEKUHT (TePMHUYECKHUI, KaTalnuTU4eckuit), muponus. [IpoaykTsl mepepaboTku
He(TH, UX NPUMEHEHUE B IPOMBIIIJICHHOCTH U B ObITy. KameHHBIH yroias u

MIPOJYKTHI €T0 MepepadoTKu

Kucnoponcoaep:xaiiiue opraHn4eckue CoeAMHEHNS

3.1

[IpenenbHbIC OTHOATOMHBIC CHUPTHL. METaHOJ M 3TAaHOJI: CTPOCHHE, (U3HUECKUE
U XHMHYECKHUE CBOMCTBA (peakiuu C AKTUBHBIMH MeTajjJaMH,
raJloreHOBOJIOPOIaMU, TOpPEHHE), MpUMEHEHHe. BomopoJaHbIe CBSI3U MEXKIY
MOJIEKYJIaMH CIIHUPTOB. JlelicTBME MeTaHOJIa M 3TAHOJA Ha OPraHM3M YeJIOBEKa.
MHoOroaromMHble CIIUPTHI. DTUIICHTIIUKOJIb U TJIHUIEPUH: CTPOCHHUE, (Pu3ndeckue u
XUMUYECKUE CBOWCTBA  (B3aMMOJCHCTBHE CO  IIEJIOYHBIMU  METaJIaMH,
Ka4yeCTBCHHAs peakKIus Ha MHOTOAaTOMHBIC CIUPTHI). JleWCTBHE HAa OpraHu3M

YCJIOBCKaA. HpI/IMeHeHI/IC TJIMOCPpHUHA U STHJICHIJIMKOJIA

3.2

@deHoJI:  CTpOEHUE MOJEKYJbl, (U3WYECKHUEe ¢ XMMHYECKHE CBOWCTBA.

Tokcuunocts enona. [lpumenenue gpenona

3.3

AJ'IL,Z[CFI/II[BI N KCTOHBEI. cDOpMaJ'IB,I[eFI/II[, aleTajabACrua: CTpOCHHUC, (I)I/I3I/ILIGCKI/IG 151
XHMHYECKHE CBOMCTBA (peaKHI/II/I OKHCJICHHUSA M BOCCTAHOBJICHHSA, KaYCCTBCHHBIC

peaxiuun), noxy4eHrue u NpuMeHeHue

3.4

OnHOOCHOBHBIE TpefeNbHbIe KapOOHOBBIE KHUCIOTH. MypaBbHHAs U YKCYCHas
KHCIIOTBI: CTPOEHHE, (PU3NUECKHe U XMMHUUECKHE CBOMCTBA (CBOMCTBA, OOIIME JUIs
Kjlacca KHUCJIOT, peakius »TepuuKalnuu), TMOJydyeHHE U IpPUMEHEHHUeE.
CreapuHOBasi MU OJEMHOBAsl KUCIOTHI KaK MPEICTaBUTEIN BBICHIMX KapOOHOBBIX

KHUCI0T. Mbla KaK COJIM BBICIITHX Kap6OHOBLIX KHUCJIOT, UX MOIOIICC JIefiCTBHE

3.5

Crnoxuble 3¢upbl Kak MPOU3BOJHBIE KAPOOHOBBIX KHUCJIOT. ['MIPOIN3 CII0KHBIX
s¢upoB. Kupsl. ['naponus xupos. [lpumenenue xupoB. buonorunueckas posb

KHUPOB

3.6

VYrieBonpl: cocTaB, KiacCU(pUKAIMSA YIJIEBOAOB (MOHO-, JU- U TOJIHCAXapPHUIBI).
I'moko3a — mpocredmmii MOHOcaxapua: OCOOEHHOCTH CTPOEHHS MOJIEKYIIbI,
¢du3nUecKre 1 XMMUYECKHe CBOMCTBa (B3aumoeiicTeue ¢ ruapokcuaom meau(ll),
OKHCJICHHE aMMHa4yHbIM pPacTBOpoM oOkcuiaa cepebpa(l), BoccraHoBieHHE,
OpO’KeHHE TIIOKO3bl), HAaXOXKIEHHE B MPHUPOE, NMPUMEHEHHe, OHoiIoruyeckas
ponb. dotocunTe3. PpyKTO3a Kak U30MEP IITIOKO3bl. KpaxMan u 1emiono3a Kak
pUpoAHble noiauMepbl. CTpoeHHE KpaxMmana M Leunosio3bl. Pusznueckue u

XUMHUYECKHE CBOICTBA Kpaxmaina (TUIpOIN3, KaYeCTBEHHAs PeaKIis C UOJA0M)

A3o0Tcoeprkalliie OpraHnyecKue CoeAMHEHUs

4.1

AMUHOKHUCIIOTEl Kak amM(oOTepHble OpraHuyecKkue coequHeHus. duznueckue u




XMMHUYECKHE CBOMCTBAa aMHHOKHCIOT (Ha IpumMepe riuiuHa). buonorumueckoe

3Ha4YCHUE aMUHOKUCIOT. IlenTumnl

4.2

benku kak npupoaHBIE BBICOKOMOJEKYIspHbIE coenuHeHus. IlepBuunas,
BTOpUYHAS U TPETUYHAA CTPYKTypa OenkoB. XHWMHUYECKHE CBONCTBA OEJIKOB:

TUApOJIn3, A€HaTypalus, KaYCCTBCHHBIC pCaKIIUKU Ha Ocnku

BBICOKOMOJ'ICKYJ'ISIpHBIe COCOAUHECHUA

5.1

OCHOBHBIC TIOHATHS XHMUH BBICOKOMOJICKYJIAPHBIX COGIII/IHCHHfli MOHOMCD,
MOJIMMEP, CTPYKTYPHOC 3BCHO, CTCIICHb MOJMMEPpHU3allNn, CPCAHAA MOJICKYJIApHAas
macca. OCHOBHEIE MCTOABI CHUHTE3a BbICOKOMOJICKYJIIPHBIX COCI[I/IHCHI/Iﬁ —

IoJIuMEepu3anus U MMOJUKOHACHCAIIHUA

5.2

3KCH€pI/IMCHTaJH)HI)I€ MCTOABI H3YYCHUSA BCIICCTB HU HUX npeBpameHHﬁ:
O3HAaKOMJICHHUC C 06pa3uaMH MNpUPOAHBIX U HCKYCCTBCHHBIX BOJIOKOH, IJIaCTMACC,

Kay4yKOB. HonyquI/Ie CUHTCTUYCCKOI'O Kay4dyKa U pE3UHbL

11 KJIIACC

Kon

IIpoBepsieMblii 3JIEMEHT COAECPKAHUSA

1

TeopeTnyeckrie OCHOBbI XUMUHU

11

XuMu4eckuil aneMeHT. AToM. Sapo atoma, U30TOMBL. DNEKTpOHHas 000JI0YKa.
DHepreTHyecKue YpOBHHU, MOMAYPOBHH. ATOMHBIE OpOUTANIH, S-, P-, d-3IEMEHTHI.
Oco0eHHOCTH pacTpeieieHs] SJIEKTPOHOB MO OpOUTAIsIM B aTOMaxX 3JIEMEHTOB

MEPBBIX YETHIPEX NMEPUOJO0B. DIEKTPOHHAS KOH(UTYpalHsi aTOMOB

1.2

[Tepuonnueckuii 3akoH U llepuoanyeckas cucrema XuMHIecKux 3iueMeHToB 1. 1.
MenpeneeBa. CBsi3b NEPUOAMYECKOrO0 3akoHa U [lepuoguyeckoil CHCTEMBI
xumudeckux ieMeHToB J[.J. MenneneeBa ¢ COBpEMEHHON TEOpUEH CTPOEHUS
aTOMOB. 3aKOHOMEPHOCTU HW3MEHEHHUS CBOWCTB XUMHUYECKHX OJJIEMEHTOB H
o0pa3yeMbIX MUMH TPOCTBIX U CJIOXHBIX BEIIECTB IO TpyIIaM W IMepHoJaM.

3HaueHue NepruoINYECKOro 3aKkoHa B pa3BUTUU HAYKH

13

Ctpoenne BemiecTBa. XHMHYECKass CBSI3b. BHIBl XUMHYECKOW  CBSI3U
(KoBaJieHTHAsi HEMOJISIpHAsE M TMOJspHasi, HOHHAs, MeTajuinyeckas). VoHbI:
KaTUOHBI U aHUOHBL. MeXaHu3Mbl 00pa30BaHusl KOBAJICHTHOW XUMHUYECKON CBS3U

(oOMeHHBIN U JOHOPHO-aKIIENTOPHBIN). BomopoaHas cBs3b

14

BanenTtHoCTh. DnekTpooTpuIaTeNbHOCTh. CTENEHb OKUCIIEHUS

1.5

BemecTBa MOJIEKYISIPHOTO M HEMOJIEKYJIIPHOTO CTPOEHHS. 3aKOH ITOCTOSTHCTBA
COCTaBa BELIECTBA. THIMbl KPUCTAIIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOICTBa

BEIIECTB OT THUIA KPUCTAUIMYECKOM pem€rku. lloHsTtne o aucnepcHbIX




cucremMax. McTuHHBIE T KOJUIOWAHBIE PaCTBOPEL. MaccoBas J0JIA BCIIECTBaA B

pacTBope

1.6

Krnaccudukanus Heoprannueckux coequHeHnit. HomeHnknarypa HeopraHmueckux

BEILIECTB

1.7

Xumuueckass — peakuus.  Kimaccudukanms — XMMHUYECKMX — peakiuid B
HEOpPraHUYECKON M OPraHUYECKOM XMMHM. 3aKOH COXPAHEHHs MaccChl BEILECTB,

3aKOH COXpaHCHU U IMPEBPAILICHUA SHEPTUU ITPU XUMHUYECKNX PCAKIIHAX

1.8

CKOpOCTh peakiuu, €€ 3aBUCUMOCTb OT Pa3IMYHbIX (HaKTOPOB

1.9

O6paTI/IMI>Ie pe€aKuuu. XHUMHUECKOE paBHOBECHC. cDEIKTOpI:'I, BIUAKOIIMEC Ha

COCTOsIHME XUMHUecKoro pasHosecus. [Ipuanun Jle [larense

1.10

QHGKTPOJ'II/ITI/I‘ICCKEIH Jucconuanus. CunpHple U ciia0Oble QJICKTPOJIUTHI. Cpeﬂa
BOIHBIX paCTBOPOB BCHICCTB: KUCJIAs, HeﬁTpa.]'IBHafI, menoyHas. Peakuyy HOHHOTO

oOMeHa

1.11

OKMCIINTEIIFHO-BOCCTAHOBUTEIIbHEIC pe€aKnuun

Heoprannueckas xumus

2.1

Hemerannsl. [lonoxxenne HemetamuioB B Ileproanueckoi cucteMe XMMHYECKUX
anemenToB JI.M. MenzeneeBa U OCOOEHHOCTH CTpOEHUs aTOMOB. Pusnyeckue

CBOMCTBA HEMETAJUIOB. AJUIOTPONHS HEMETAUIOB (HA IIpUMEpPE KUCIOPOa, CEpBI,

dbocdopa u yraeponaa)

2.2

XUMUYECKHE CBOWMCTBA BAKHEUIINX HEMETAIOB (TaJOreHOB, CEpbl, a30Ta,
dochopa, yriepoma W KpEeMHHUS) U HUX  COCAMHEHUH  (OKCHJOB,
KHCIIOPOJICOICPIKAIIUX ~ KHUCIOT, BOJOPOAHBIX coenuHeHuil). [IpumeHeHue

Ba)KHEHUIIIMX HEMETAIJIOB U UX COCTUHEHUI

2.3

Meramnsl. Ilonoxenne wmetamioB B Ileprogmdeckoil cuUCTEME XUMHUYECKHX
anemenToB JI.M. MenneneeBa. OCOOEHHOCTH CTPOEHUS SJEKTPOHHBIX 0007I0UYEK
aToMoB MeTasuioB. OOmue usndeckne cBoiicTBa MeTaysioB. CIlaBbl METaJIOB.

3J'IeKTpOXI/IMI/I‘-ICCKI/II71 pAax HaHpH)KCHI/Iﬁ MCTAJIJIOB

2.4

XUMUYECKHE CBOWCTBA BaXXHEHIINX METAUIOB (HATpUM, Kajaui, KaJbluM,
MarHui, ajqlOMHMHUH, IUHK, XpOM, JK€le30, Melb) M UX coeauHeHuil. OOmme

CITOCOOBI MOJIYYCHHU MCTAJIJIOB. HpI/IMCHeHI/Ie MCTAJlJIOB B 6LITy N TCXHHUKC

2.5

I'emetnueckas cBSI3b HCOPraHNYCCKUX BCIICCTB, IPHUHAMICKANIUX K Pa3JIMIYHBIM

Kj1accaM

XUMUS U )KU3HD

3.1

Ponp xumum B oOecrie4eHHHM SKOJOTHYECKOW, SHEPreTUYeCKOW M THILIEBOM
0€30MacHOCTH, Pa3BUTUU MeIULUHEL. [IOHATHE O HAYYHBIX METOAAaX MO3HAHUS

BEIIIECTB U XUMUYECKHUX PEAKITUNA




Hpe,Z[CTaBJ'IeHI/IH 00 06IHI/IX HAaYYHBIX IMPUHIUIIAX IPOMBIIIJICHHOI'O IMOJIYYCHHA

BOXHEHIIMX BelIeCTB. YUenoBEeK B MHUpPE BEUIECTB MU MATEPHUAIIOB: Ba)KHEWUILIHME

3.2 CTPOMTENIbHbIE MaTepualbl, KOHCTPYKLMOHHbIE MAaTepuajbl, KpacKH, CTEKJIO,
KepaMHuKa, MaTepuaybl AJs SJIEKTPOHUKH, HAHOMAaTepHallbl, OpraHUYecKUe U
MUHEpaJbHbIE y100peHus
XuMHS U 30pOBbE YEJIOBEKAa: IPaBWJAa MCIOJIb30BAaHUS JIEKAPCTBEHHBIX

3.3 [IpernapaToB, MpaBuiia 6€30MaCHOT0 UCIOJB30BaHUS MIPENapaToB OBITOBON XUMUU

B HOBCCI[HCBHOﬁ KHN3HU
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