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HOACHUTEJIBHASA 3AIITMCKA

[Iporpamma 1o XMMuM Ha ypOBHE CpeaHETo 001ero oopazoBanus papadoTaHa Ha ocHoBe denepanbHoro 3akoHa ot 29.12.2012 Ne 273-D3
«O06 obpazoBanuu B Poccuiickoii denepanun», TpeOOBaHUN K pe3ylbTaTaM OCBOCHHS (enepalbHON 00pa3oBaTeNbHOM MPOrPaMMBbl CPEIHETO
obmero o6OpaszoBanus (DPOII COO), npencraBieHHbXx B DefepanbHOM TOCYIapcTBEHHOM oOpasoBarenbHOM crangapre COO, ¢ yuérom
Konnenmun npenoaaBanust yaeOHOTo mpeamera «XuMus» B 00pa3oBaTeNbHBIX opranuzanusix Poccuiickoit denepannu, peann3yonmx OCHOBHbIE
o0pa3zoBaTenbHbIC POTPaMMBbI, 1 OCHOBHBIX MOJIOKeHUH «CTpareruu pa3Butus Bocnutanus B Poccuiickoit @enepanuu Ha nepuon a0 2025 roga»
(Pacnopspxenune [IpaButenbctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOJOB K pa3pabOTKe MPOrpaMMbl MO XUMHHU, K OIMPEICNICHUI0 OOmlIel cTpaTerud OOydeHHUs, BOCIUTAHUS U Pa3BUTHA
oOyuaromuxcsi cpeacTBamMu yueoHoro npeamera «Xumus» anst 10—11 kimaccoB Ha 6a30BOM ypOBHE COCTaBWIIM KOHLENTYalbHbIE MOJOKEHUS
®I'OC COO o B3auM000yCIOBICHHOCTH LIEJIEH, COiepKaHUsI, PE3YJIbTaTOB 00YUEeHHs U TPEOOBAaHUM K YPOBHIO IIOJTOTOBKHU BBIITYCKHHUKOB.

XumHuueckoe 00pa3oBaHME, IMOIY4aeMO€ BBITYCKHHKAMHU O0IIEe00pa3oBaTebHONW OpraHW3ally, SBISETCS HEOTHEMJIEMON YacThbio HX
oOpazoBaHHOCTH. OHO CIYKUT 3aBEpIIAIOIIMM JTAlOM peaju3allid Ha COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIIOUEBBIX IIEHHOCTEH,
MPUCYIIUX IIEIOCTHOM CHCTEME XHMMHYECKOTO O0pa3oBaHHA. OTHU IIEHHOCTH KacaroTcsl TIO3HAaHUS 3aKOHOB MPUPOIbI, (OPMUPOBAHUS
MHUPOBO33PEHUSI U OOIIeH KyJIbTYPHI YEJIOBEKA, a TAaK)KE IKOJOTHUYECKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY 3JI0POBBIO M MPHUPOIHON Cpene.
Peanmzyercs xummueckoe oOpa3oBaHue 00yJarOIMXCS Ha YPOBHE CPEIHET0 OOMIEro 00pa3oBaHMs CPEICTBAMH YY€OHOTO Mpeamera «XHUMHUs»,
cojiepKaHue M MOCTPOEHUE KOTOPOTo ONpEAENeHbl B MPOrpaMMe MO XMMHUHU C YYETOM CIEeHU(pHUKH HAYKH XUMHUH, €€ 3HAYeHUS B MO3HAHUU
IPUPOJBI U B MaTepUANbHOM >KM3HM OOIIECTBA, a TaKKe ¢ Y4ETOM OOMIMX Lieleld M MPUHIMIIOB, XapaKTepU3YIOLUIUX COBPEMEHHOE COCTOSHHE
CUCTEMBI cpesiHero oomero oopa3zoBanus B Poccuiickoit denepanuu.

XUMHUsL Kak 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAyK HUIpPaeT Oco0yl0 poiib B COBPEMEHHOM LMBMIIM3AllMM, B CO3JaHMM HOBOM 0azbl
MaTepuaibHOW KynbTypbl. OHa BHOCHT CBOH BKJIaa B ()OPMHUPOBAHHME pPAMOHAJIBHOIO HAyYHOI'O MBIIUIEHUS, B CO3JaHUE LEJIOCTHOTO
NPEJCTaBICHUS 00 OKPY)KAIoLeM MHpE Kak O €IMHCTBE MPHUPOJBI U YeloBeKa, KOTopoe (OpMHUpYeTCs B XUMHM Ha OCHOBE MOHUMAaHUs
BELIECTBEHHOI'O COCTaBa OKPYXKAIOIIEro MUpa, OCO3HAHUS B3aHMOCBSI3U MEXKIY CTPOCHHUEM BEILECTB, UX CBOMCTBAMU U BO3MOXKHBIMU 00JIaCTAMU
MIPUMEHEHHUS.

TecHo B3auMOJENCTBYS C APYTMMH €CTECTBEHHBIMU HayKaMH, XMMHUS CTajla HEOTHEMJIEMON YacThi0O MUPOBOM KyJIbTYpPbI, HEOOXOIUMBIM
YCJIOBHEM YCIIEIIHOTO TpyJda M KU3HM KaXAoro wieHa obOmectBa. CoBpeMeHHas XHMMHUS KaK HayKa CO3UJaTelbHas, KaKk HayKa BBICOKHX
TEXHOJIOTHI HampaBjeHa Ha PEIIeHHE TI00aIbHBIX MPOOJIEM YCTOMYMBOTO Pa3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, YHEPTETHUECKOM, MHIECBOM,
9KOJIOTMUYECKOM 0€30MacCHOCTH U OXPAHBI 37J0POBbSL.

B cooTBercTBUM ¢ OOIMMH LETSIMU M NMPUHLMIAMU CpeAHEro obiiero obpaszoBaHus cojepkanue npenmera «Xumus» (10-11 kmaccsl,
0a30BbIii YpOBEHb M3YYEHHsS) OPUEHTHPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIBTYPHYIO MOATOTOBKY OOYYaIOIIMXCs, HEOOXOIUMYIO MM IS



BBIPaOOTKM MHUPOBO33PEHUECKUX OPUEHTHPOB, YCIEIIHOTO BKIIIOUEHUS B KHU3Hb COLIMYMa, MPOIOJDKEHUSI 00pa30BaHUs B pa3IMYHBIX 00JIaCTAX, HE
CBSI3aHHBIX HEMOCPEACTBEHHO C XUMUEH.

CocrapnsromuMu ipeaMeTa «XuUMHUS» SBISIOTC 0a30Bble Kypchl — «Opranmueckas xumus» U «OOmas M HeopraHuvecKas XUMUS,
OCHOBHBIM KOMIIOHEHTOM COJIEP KaHUSI KOTOPBIX SIBJISIFOTCSI OCHOBBI 0a30BOM HAyKH: CUCTEMa 3HAHHM MO HEOPraHMYECKOH XMMUHU (C BKIIIOUEHUEM
3HaHUW U3 OOlIell XUMHHM) W OpraHuyecko xumuu. PopMUpOBaHHE AAHHON CHCTEMBbl 3HAHMM MpPH H3YYEHHM MpeaMeTa obecreynBaeT
BO3MOYXHOCTh PACCMOTPEHUSI BCETO MHOT000pa3usi BEIIECTB HA OCHOBE OOIIUX MOHSATHH, 3aKOHOB U TEOPHI XUMUH.

Crpykrypa conepkanusi KypcoB — «Opranndeckas xuMus» U «O0mas 1 HeopraHuveckasi XuMus» chopMupoBaHa B MporpaMme o XUMUU
Ha OCHOBE CHCTEMHOr0 MOJXOAa K H3Y4YEHHMIO y4yeOHOro marepuaia U OoO0yCJIOBIE€Ha HCTOPHUYECKH OOOCHOBAaHHBIM pa3BUTHEM 3HAHHM Ha
OnpeaeaEHHBIX TEOPETUUECKUX YPOBHSX. Tak, B Kypce OpraHMYeCKOM XMMHUHU BEIECTBA PAaCCMATPUBAIOTCS HA YPOBHE KIJIACCUYECKOM TEOpUHU
CTPOCHHUSI OPTaHUYECKHX COCIMHEHMM, a TAKXKE HA YPOBHE CTEPEOXUMHYECKUX U AJICKTPOHHBIX MPEACTABICHUI O CTpoeHUHU BemlecTB. CBeeHus
00 M3y4aeMbIX B Kypce€ BEIIECTBAX MAIOTCS B PA3BUTHU — OT YIJICBOJIOPOIOB JIO CIOKHBIX OMOJIOTMYECKH aKTUBHBIX COeqUHEHWH. B kypce
OpPraHMYECKON XMMUHU TOJIYYaIOT pa3BUTHE CPOPMHUPOBAHHBIE HA YPOBHE OCHOBHOTO OO0IIEro 0Opa30BaHUs MEPBOHAUYATbHBIC MPEICTABICHHS O
XUMHUYECKOH CBSI3U, KJIACCU(PUKAITMOHHBIX MTPU3HAKAX BEIIECTB, 3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHHUS, O XUMHUUECKON PEaKIIHH.

[Tog HOBBIM yriioM 3peHust B mpeamere «XuMus» 0a30BOTO YPOBHS pacCMAaTpUBACTCS WM3YUYCHHBIM HAa YPOBHE OCHOBHOIO OOIIEro
o0pa3oBaHMs TCOPETUUECKUI MaTepral U (aKTOJIOTUICCKUE CBEJICHUS O BEIIECTBAX W XMMHUYECKOHN peakiun. Tak, B 4aCTHOCTH, B Kypce «O01mas
1 HEOpTaHUYECKask XUMHs 00yJaroIUMCs MPEIOCTABIAETCS BOZMOKHOCTh OCO3HATH 3HAYEHHUE TIEPUOINYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U
METOJIOJIOTUYECKUX TO3UIIUN, TIy0XkKe MOHATh HCTOPHYECKOe H3MEHEHWE (PYHKIM STOro 3akoHa — OT oO0oOIfaromiei 10 OOBACHSAIOMEH |
MIPOTHO3UPYIOLLEH.

Enunas cuctema 3HaHU O BaXKHEMIIIUX BEIIECTBAX, UX COCTaBE, CTPOEHUU, CBOMCTBAX M NMPUMEHEHUH, a TAK)KE O XUMUUYECKUX PEAKITUSX,
WX CYIIHOCTH W 3aKOHOMEPHOCTSAX TMPOTEeKaHUs JomojHseTcs B Kypcax 10 m 11 KimaccoB dieMeHTaMHM COJEpKaHHs, WMEIOIUMU
KYJIbTYPOJIOTHYECKUI U MPUKIATHON XapakTep. DTH 3HAHUS CIIOCOOCTBYIOT MOHMMAHUIO B3aUMOCBSI3M XUMUU C IPYTUMH HAyKaMH, PaCKPBIBAIOT
e€ poJib B MO3HABATENFHOM U MPAKTUYECKON JIEATEIBHOCTH YeNIOBEKa, CIOCOOCTBYIOT BOCIIUTAHUIO YBAXKEHUS K MPOIIECCY TBOPUECTBA B 00JIaCTH
TEOPUH M MPAKTUUCCKUX MPHUIIOKEHUN XUMHH, TIOMOTAIOT BBITYCKHUKY OPHEHTHUPOBATHCS B OOIIECTBEHHO M JTUYHOCTHO 3HAYUMBIX MpoOIeMax,
CBSI3aHHBIX C XMUMHEH, KPUTUYECKH OCMBICTUBATh WH(GOPMAIUIO M TMPUMEHSATh €€ Ui TOMOJHEHHUSI 3HAHWHW, PEIICHUS WHTEJUICKTYaJbHBIX U
OKCIIEPUMEHTANBHBIX HCCIIENOBAaTeNIbCKUX 3a4ad. B 1memoMm conepkaHue ydeOHOTo mpenMera «XUMHUS» JaHHOTO YPOBHSA H3y4eHUS
OPUEHTHUPOBAHO Ha (OPMHUPOBAHHE Yy OOYYAIOUIUXCS MHPOBO33PEHUYECKOW OCHOBBI ISl TMOHUMAaHHS (UIOCOPCKUX UACH, TaKUX Kak:
MaTepuaibHOE €IMHCTBO HEOPTaHMYECKOTO W OPTaHWYECKOTO MHpa, OOYCIOBJICHHOCTh CBOMCTB BEIIECTB HMX COCTAaBOM U CTPOCHHEM,
MMO3HABAEMOCTh TPHUPOAHBIX SBICHUM IMYyTEM OKCIEPUMEHTAa W PEIICHUs] MPOTUBOPEUYMA MEXKIYy HOBBIMH (haKTaMH M TEOPETUUYECKUMH
MPEINOChUIKAMHU, OCO3HAHWE POJU XMMHH B PEIICHUU HKOJIOTHMUYECKUX TpoONieM, a TakkKe MpoOsieM cOepeKeHUs SHEPreTHUYEeCKUX PECYPCOB,
CBIPbsI, CO3/IaHUSI HOBBIX TEXHOJIOTUH U MaTepHUAJIOB.



B mulane pemieHus 3ajad BOCHMTAHUS, PAa3BUTHA U COLMAIM3ALMM OOYyYaroIMXCS HPUHATBIE NMPOrpaMMON IO XMMHUHU IOAXOIbl K
OIIPEJICIICHUIO COJCPKAHUS U TOCTPOSHHS TIPeIMETa MpelyCcMaTpUBalOT ((OPMUPOBAHNE YHUBEPCAIBHBIX YUEOHBIX NEHCTBHIA, MMEIOINX 0a30BOe
3HAYCHUE Ui PA3JIMYHBIX BHUJOB JIEATEIBHOCTH: pEHICHUs MpoOiieM, TOMCKA, aHaiu3a M O0pabOTKM WHGPOPMALUHU, HEOOXOTUMBIX JUIS
IPUOOPETEHUS ONBbITA IPAKTUUECKONW U MCCIIEJ0BATENIbCKON 1€ TEIbHOCTH, 3aHUMAIOIIEH Ba)KHOE MECTO B TO3HAHUU XUMUH.

B nmpaxTuke npenogaBaHus XMMHUU KaK Ha ypOBHE OCHOBHOTI'O 00Iero o0pa3oBaHus, Tak U Ha YPOBHE CpeAHEro oluiero oopa3zoBaHus, Ipu
OIIPECIICHUN COJIEP)KATEIbHON XapaKTEPUCTUKU LeJell H3y4eHHs NpeIMETa HalpaBJIE€HUEM IE€PBOCTENEHHOW 3HAYMMOCTH TpPAJULMOHHO
npu3Ha&TCsl POPMHUPOBAHNE OCHOB XMMHUECKOW HAyKH KaK OOJIACTH COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUYECKON NEATETbHOCTH YEIOBEKa U
KaK OJJHOIO U3 KOMIIOHEHTOB MUPOBOW KynbTypbl. C METOAMYECKON TOYKH 3pEHUs TAaKOW MOAXOJ K ONPEAETICHUIO LieJeld M3ydeHUs IpeaMmera
SBJISICTCS BIIOJIHE ONPABJaHHbIM.

CornacHo JaHHOH TOYKE 3pSHHUS TTIABHBIMU LESIMHA U3YUeHHS ITpeaMeTa « XuMus» Ha 6a3oBoM ypoBHe (10 —11 ki1.) sBasitoTCs:

e (opMHUpPOBaHHME CUCTEMbl XUMHUECKUX 3HAHUI KaK BaKHEUIIEH COCTaBIISIIONIEH eCTeCTBEHHO-HAYYHOM KapTHHBI MHpa, B OCHOBE KOTOPOM
JIeKaT KIFOYEBbIE MOHATHS, (yHIaMEHTaIbHbIC 3aKOHBI U TEOPUH XHMHUH, OCBOCHHUE SI3bIKA HAYKH, YCBOGHHE M TIOHMMAaHHUE CYIIHOCTH
JOCTYIHBIX 0000IIEHNI MUPOBO33PEHUYECKOI0 XapaKTepa, 03HaKOMJIEHHE C UICTOPUEN UX Pa3BUTUS U CTAHOBJICHUS;

e (dopMHUpOBaHME U PA3BUTHE IPEJCTABICHUM O HAayyHBIX METOJaX IO3HAHUS BEIIECTB U XMMHUYECKHUX PpeaKIUil, HEOOXOIUMBIX JUIs
NpUOOpPETeHUs] YMEHUH OPUEHTHPOBATHCS B MHPE BEIIECTB M XUMHUYECKUX SIBJICHUH, UMEIOIIUX MECTO B MPHPOJIE, B MPAKTHUYECKOW H
IIOBCEIHEBHOM JKU3HY;

® pa3BUTHE YMEHUU U CIIOCOOOB JEATEIBHOCTH, CBSI3aHHBIX C HAOIIOJEHUEM U OOBSCHEHUEM XUMHUYECKOIO IKCIEPUMEHTA, COOJII0IEHUEM
paBui 0€30MacHOro 0OpalIeHUs C BEIECTBAMHU.

Hapsiny ¢ 3TuM, conepskaTesbHas XapaKTEpUCTHKA LEJIed W 3ajad M3Yy4eHUs IpeaMeTa B IporpaMMe 10 XMMHHM YTOYHEHA H
CKOPPEKTUPOBAaHA B COOTBETCTBUM C HOBBIMM IPHUOPUTETAMHU B CHUCTEME cpelHero olmiero odopazoBaHus. CeroiHsi B MpeNojaBaHUU XUMUU B
OoJIbIlIEl CTETEeHN OTAAETCS MPENNOUTEHUE MPAKTUYECKOW KOMIIOHEHTE CO/Iep KaHUs 00ydeHHUsl, OpUEHTUPOBAHHON HA MOJrOTOBKY BBITYCKHHMKA
00111e00pa30BaTeIbHON OpraHU3alluy, BIAICIOLIEr0 He HA0OpOM 3HAaHUH, a (PYHKIIMOHAJILHOW I'PaMOTHOCTBIO, TO €CTh CHOCO0AaMHM U YMEHUSMHU
AaKTUBHOTO MOJY4YEHMs 3HAHUI ¥ IPUMEHEHMSI UX B PEAJIbHOM KM3HU JIJIS1 PELICHMS] IPAKTUYECKUX 3a]1a4.

B cBs13u ¢ 3TUM NpU U3y4YEHUU IIpeMeTa «XUMUS» TOMUHHUPYIOIlee 3HaYeHHE MPUOOPETAIOT TaKUe LEH U 3aJ]aul, KaK:

-amanTaius oOydaroluXxcsl K YCIOBUSIM JUHAMHYHO DPa3BUBAIOLIETOCS MHUpa, (OPMHUPOBAHUE HHTEUIEKTYaJIbHO DPAa3BUTONW JMYHOCTH,
rOTOBOI K caM000pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSTEIbHOMY HPUHATHIO IPAMOTHBIX PEIICHUHA B KOHKPETHBIX XHU3HEHHBIX CHUTYaIUsX,
CBSI3aHHBIX C BELIECTBAMM U UX IPUMEHEHHUEM;

-opmMupoBaHue y 00y4daromUXCsl KIFOYEBBIX HABBIKOB (KIIOYEBBIX KOMIIETEHIMH), UMEIOIINX YHHBEpPCAIbHOE 3HaUEHUE I Pa3IuYHbIX
BUJIOB JI€SITEILHOCTH: PELICHUS MPpo0ieM, MOUCKa, aHanu3a U 00paboTku NHGOpMaIMU, HEOOXOJUMBIX I PUOOPETEHHSI OTbITa AESITEILHOCTH,



KOTOpasi 3aHMMaeT Ba)XXHOE MECTO B MO3HAHWM XMUMHHU, a TAKKE JUIA OICHKH C IMO3UIMI 3KOJOTMYECKON OE30MacHOCTH XapaKTepa BIUSHHUS
BEIIECTB U XUMUYECKHX MPOIECCOB HA OPTaHMU3M YEJIOBEKa U MIPUPOIHYIO CPELY;

-pa3BUTHE TO3HABATEIHHBIX WHTEPECOB, MHTCIUICKTYaIbHBIX U TBOPUYECKUX CIHOCOOHOCTEH 00ydarommxcs: ClIOCOOHOCTH CaMOCTOSATEIHHO
npuoOpeTaTh HOBBIC 3HAHUS MO XUMHH B COOTBETCTBUU C >KM3HEHHBIMH TOTPEOHOCTSIMH, HCIIOJIB30BAaTh COBPEMEHHBIC WH(POPMAIMOHHEIC
TEXHOJIOTUH JUTS TIOMCKA U aHaJIM3a YYeOHOH M HAyYHO-TIONYJISIPHOW HH(POPMALIUU XUMUYECKOTO COJICPIKAHHS,;

-popMuUpOBaHHE ¥ pa3BUTHE Yy OOYYAIOIIMUXCS AacCOIMATHBHOTO U JIOTHYECKOTO MBIIUICHUS, HAOIIOJATEIIbHOCTH, COOPAHHOCTH,
AKKYPAaTHOCTH, KOTOPBIC 0C06€HHO H€O6XO[[I/IMBI, B 4aCTHOCTHU, IIPH IIJIAHUPOBAHHUU U MTPOBCACHUH XUMHUYCCKOI'O SKCIICPUMCHTA,

-BOCIIMTaHUE Yy OOY4YaromIMXcsl YOKJIEHHOCTH B T'yMaHHCTUYECKOH HAIPaBICHHOCTH XWMHUH, €€ BaXXHOW POJIM B PEHICHUH TIIOOATBHBIX
poOJIeM PaIMOHATIBHOTO MPUPOJIONIOIB30BaHUS, TIOMOJHEHHSI YHEPTETUUYCCKUX PECYPCOB U COXPAHCHHUsS MPUPOIHOTO PABHOBECHSI, OCO3HAHHMS
HEOO0XOMMOCTH OEPEeKHOTO OTHOIICHUS K MPUPOAE U CBOEMY 3I0POBBIO, a TAK)Ke MPHOOPETEHUS OIBbITAa MCIOIB30BAHUS TOTYYCHHBIX 3HAHUH
AT IPUHATUSA TPAMOTHBIX peHIeHHfI B CUTyalluAX, CBA3AHHBIX ¢ XUMHWYCCKUMU SABJICHUAMM.

B yueOHOM miaHe cpemHero oOmiero oOpa3oBaHHs MpeaMeT «XHMHs» 0a30BOrO YPOBHS BXOJHMT B COCTaB IMPEIMETHOH 00JacTh
«EcTecTBeHHO-HAaY4HBIC TTPEMETHIY.

OO1mee YuCIIO YacoB, OTBEIEHHBIX JIUIS M3yYeHUS] XUMUU, Ha 0a30BOM YpOBHE CpEIHET0 00IIero oopasoBaHus, cocTarisier 68 gacos: B 10
kiacce — 34 gaca (1 gac B Heneno), B 11 kiacce — 34 yaca (1 gac B Henernio).

COJAEP)KAHUE OBYYEHUA
10 KJIACC
OPI'AHNYECKASA XUMUA

TeopeTnueckne 0CHOBbI OPraHUYeCKOl XUMHH

HpeI[MeT OpFaHH‘{CCKOﬁ XUMHU: €€ BO3HHKHOBCHHEC, Pa3BUTUC U 3HAYCHHUEC B IMOJIYYCHHU HOBLIX BCHICCTB U MaTCPUAJIOB. TCOpI/Iﬂ CTPOCHUMA
opraHudeckux coequHeHud A. M. BbyrtiepoBa, e€ ocHOBHbIe monOkeHUs. CTpyKTypHble (OpPMYyNbl OpraHMYecKHX BemiecTB. ['omomorus,
n3oMepust. XUMHUYeCKasi CBSI3b B OPraHUYECKUX COCUHEHUSAX — OJUHAPHBIE U KPAaTHBIE CBA3H.

[IpencraBinenne o kinaccuukanuy OpraHMYecKHX BemlecTB. HoMmeHknaTypa oOpraHMYecKUX COEAMHEHMH (cucTeMarudeckas) u
TPUBHAJIBHBIC HA3BAHUA BaOKHEHUIITIX HpeﬂCTaBHTeHeﬁ KJIaCCOB OPraHN4YCCKUX BEIICCTB.

DOKcIepUMEHTaIbHbIE METO/bl M3Y4YEHHUs BEIIeCTB M MX INPEBpallleHWH: O3HAaKOMJIEHHE C 00pa3laMH OpraHMYeCKHUX BEIIECTB U
MaTepuajlaMi Ha MX OCHOBE, MOJEIMPOBAHHE MOJIEKYJ OpPraHHMYECKHX BEIIECTB, HAONIOJIEHHE M OINMCAaHHWE JIEMOHCTPAI[MOHHBIX OIIBITOB IO
MIPEBPALICHUIO OPTaHUYECKUX BELECTB MPU HArpeBaHUU (IJIaBjieHUEe, OOyTIMBaHUE U TOPEHHE).

YraeBoaopoasl



AJIKaHBI: COCTaB U CTPOEHHE, TOMOJIOTHYECKHU psiZ. MeTaH U 3TaH — MpocTellIne NpPeACTaBUTEIN AJKAaHOB: (PU3NYECKHE U XUMUYECKUE
CBOMCTBA (peakIMy 3aMEIICHHS U TOPEHHS ), HAX0XKICHUE B IPUPOJIC, MTOTYyYECHUE U IPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOCHHE, TOMOJIOTHYECKHH psl. DTWUICH M TPONMWICH — MPOCTCUINE MPEICTABUTEIN alKCHOB: (PU3NYECKUE U
XUMHUYECKHE CBOICTBA (peakuy THAPUPOBAHMS, FAIOT€HUPOBAHUS, THIpATAllU, OKHCIICHUS U MOJIUMEPHU3alINH ), TOJyYeHHE U IPUMEHEHHUE.

Ankanuensl: OyragueH-1,3 u metunOyraaueH-1,3: cTpoeHre, BAKHEHIINEG XUMUYECKHE CBOMCTBA (peakmus nmoauMepusamnun). [Tonyuenue
CUHTETUYECKOIO KayuyyKa U PE3UHBI.

AJIKUHBI: COCTaB U OCOOCHHOCTH CTPOCHUS, TOMOJIOTUYECKHUI psifl. ALNETHICH — MPOCTEUIITNI MIPEICTAaBUTENh ATKUHOB: COCTaB, CTPOCHUE,
¢bu3nyecKkre U XUMUYEeCKHe CBOMCTBA (peakluy THIPUPOBAHUS, TaIOTeHUPOBAHMSI, THAPATAIIMH, TOPEHHUSI ), TOTyYEHHE U IPUMEHEHHUE.

Apenbl. benszon: cocrtaB, crpoeHue, (QpuU3MUECKHe U XUMHUYECKHE CBOICTBa (peakIMH TaJlOTeHUPOBAHMS W HUTPOBAHMS), MOTYYCHHE U
npuMeHeHue. Toayon: cocmas, cmpoeHue, uzuveckue U XUMUYecKue c8oucmea (peakyuu 2aio2eHUpO8aHusi U HUMPOBAHUs), NOTYYeHUe U
npumenerue. TOKCHYHOCTh apeHOB. [ eHeTHUecKas CBSA3b MEXKIY YIIeBOAOPOAAMH, MPUHAJICKAIIUMHU K PA3JIMUYHBIM KJIACCAM.

[IpupoaHble MCTOYHHMKH YTIIEBOAOPOIOB. [lpuponHblii ra3 u mnomyTHble HedTsHble razbl. Hedth u e€ mpoucxoxaenue. CrnocoOsl
nepepaboTku HeTU: MEperoHkKa, KPEeKUHr (TepMUYECKH, KaTamuTHdeckwii), muponus. [IpoaykTsel mepepaboTku HedTH, MX MPUMEHEHHE B
MIPOMBIIIIICHHOCTH U B ObITY. KaMeHHBIN yrois U IPOyKThI €0 MepepadoTKH.

DKCIIepUMEHTAIBHBIC METOJbI M3YyYCHHUsl BEIISCTB M MX IMPEBpAICHU: O3HAKOMJICHHE C oOpas3lamMu IIacTMacc, KaydyKOB M PE3UHBI,
komekuuu «HedpTb» u «Yromp», MOIEIHpPOBAHUE MOJIEKYJ YTIEBOJOPOIOB W TajlOr€HONPOU3BOJIHBIX, MPOBEICHNUE MPAKTHUYECKON pPabOTHI:
MOJIyYEHHUE TUIIEHA U U3YYEHHUE €TI0 CBOMCTB.

Pacuérneie 3amaun.

Brruucnenus mo ypaBHEHHI0O XHMHUUYECKOW peakiuu (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIM MPOAYKTa PEAKIUU IO

M3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJTHOTO U3 UCXOJAHBIX BEIIECTB WU MIPOTYKTOB PEAKIIUN).

Kuciopoacoaep:kamme oprannyeckKue coeinHeHUs

[IpenenpHBIE OAHOATOMHBIE CHUPTHL. MeETaHON W STAaHON: CTpPOEHHUE, (PU3NYECKHE U XHUMHUYECKHE CBONCTBA (peaklMH C aKTUBHBIMU
MeTaJUIaMH, TaJIOT€HOBOIOPOAaMH, TOPEHHE), MpUMEeHEHHE. BOAOpOIHBIE CBSI3U MEXIY MOJIEKYJIaMH CIUPTOB. J{elicTBHEe METaHOJIa U 3TaHOJa Ha
OpraHu3M YeJIOBEKa.

MHOroaToMHBI€ CIIUPTHL. DTHICHTIUKOIb U TIUIEPUH: CTPOCHHE, PU3NYECKIe U XMMHUECKHE CBOWCTBA (B3aMMOJICHCTBHIE CO IIEIOYHBIMU
MeTaJlJIaMH, KaueCTBEHHAs peaKIlysi HAa MHOTOaTOMHBIE CIUPTHI). JleiicTBre Ha opranu3M uenoBeka. [[puMeHeHne rMiepiuHa U dTHICHTITUKOJSL.

®deHo: CTpOCHHE MOJIEKYJIbI, PU3nYecKre U XUMHueckue cBoiicTBa. TokcuuHocTh GeHona. [Ipumenenne denona.

Anpnerunpl U kemownvli. Dopmanbaerun, aneTadbAeTHI: CTpOeHHEe, (PU3MUECKHMe W XUMHYECKHE CBOMCTBA (pEaKIMU OKHCICHHUS |
BOCCTAaHOBJICHUS, KAUECTBEHHbBIEC PEAKLIUN ), TOJIyUCHHE U IPUMEHEHHE.



OnHOOCHOBHBIE IIpeJelibHbIe KapOOHOBBIE KUCIOTH. MypaBbHHAs U YKCYCHAsl KMCJIOTBI: CTPOECHHUE, (pU3HUecKue U XMMUYECKUE CBOWCTBA
(cBoiicTBa, O0mME A Kiacca KUCIOT, peakuus sTepuukanuu), moixydeHue U npumMeHeHue. CTeapuHOBas W OJEMHOBAs KHCJIOTBHI Kak
MPEJCTaBUTENN BBICIIMX KapOOHOBBIX KHCIOT. MbljIa KaK COJIM BBICIIMX KapOOHOBBIX KHUCIIOT, UX MOIOIIEE JICHCTBHE.

CrnoxHble 3Upbl KaK NPOU3BOJHBIE KaPOOHOBBIX KUCIOT. ['naponns cinoxubIX 3¢upoB. XKupsel. ['maponus xupos. [Ipumenenue xupos.
buonoruueckas posb )KUPOB.

VYraeBoasl: coctaB, Kiaccu(UKanus yrieBoAoB (MOHO-, JU- M TOJMcaxapujbl). [Jroko3a — mpocTedmuii MOHOCaxapua: OCOOCHHOCTH
CTPOCHHUSI MOJIEKYJbI, (PU3UYECKNE M XUMHUYECKHE CBOMCTBa (B3ammojeiictBue ¢ ruapoxcunom memu(ll), oxucneHne aMMuauHbIM PacTBOPOM
okcuaa cepedpa(l), BoccranoBiieHUEe, OpOXKEHUE TIIFOKO3bI), HAXOXKAECHUE B IPUPOJIE, TPUMEHEeHHe, Oronoruyeckas poib. @ortocunres. Opykrosa
KaK U30MEp IIIIOKO3BI.

Kpaxman u nemironosa kak npupojHble noauMepsl. CTpoeHHe Kpaxmana U 1eiuioio3bl. dusnueckue u XMMHUECKHUE CBOMCTBAa Kpaxmalia
(ruaponus, KaueCcTBEHHAs PEAKLUs C HOJIOM).

OKCIIepUMEHTAJIbHBIE METOAbl M3YU€HHs BEIIECTB W HX IPEBpALleHUH: NpoBeJeHHE, HAOIIOJACHUE U OMHMCAHHE JIEMOHCTPALMOHHBIX
OIBITOB: TOPEHUE CIIUPTOB, KAUECTBEHHbIC PEaKIMH OJHOATOMHBIX CIIUPTOB (OKHCiIeHue 3TaHoja okcuaoM Mmeau(ll)), MHOroaToMHbBIX CIIUPTOB
(B3auMmopelicTBue raunepuHa ¢ ruapoxkcunom meau(ll)), anpaernioB (OKucieHHE aMMHAauHbIM pacTBOpoM okcunaa cepebpa(l) u rugpokcugom
menu(ll), B3aumoneiicTBie Kpaxmaiia ¢ H0JI0M), IPOBEICHUE MPAKTUUECKOM padOTHI: CBOMCTBA PACTBOPA YKCYCHOM KHUCIIOTHI.

PacuérHsble 3anaun.

Bbluuciienuss mo ypaBHEHHIO XMMHMYECKOM peakluu (Macchl, 00b&Ma, KOJIMYECTBA HMCXOJHOTO BELIECTBA WM MPOAYKTa pPEaKLUH I10
M3BECTHBIM Macce, 00bEMY, KOJMUECTBY OJJHOTO U3 MCXOTHBIX BELIECTB MM MPOIYKTOB PEaKIUH).

A3oTcoiepikaliye opraHn4eckie CoeIMHEHusI.

AMUHOKHUCIIOTHI KaK aM(OTepHbIe OpraHu4ecKe coeMHeHns. PU3nYecKkue 1 XUMHUYECKHE CBOWCTBa aMUHOKHUCIIOT (Ha MPUMeEpe TIIMIUHA).
buonoruueckoe 3HaueHre aMUHOKUCIIOT. [lenTuabt.

benku kak mpUpOAHBIE BBICOKOMOJIEKYJISIpHbIE coeAuHeHus. llepBuuHas, BTOpUMYHAs M TpPETHYHas CTPYKTypa OesKoB. XHUMHYECKHE
CBOMCTBA OCJIKOB: THAPOJIN3, ICHATYPAIlHs, KAYECTBEHHBIE PEAKIINN Ha OCIIKH.

DKcriepUMEHTAIbHbIE METOAbl W3Y4YeHHs] BEIIECTB M UX MpeBpallleHui: HaONI0/IeHWe W OMNHMCAHME JIEMOHCTPAI[MOHHBIX OIBITOB:
JieHaTypanus OeJIKOB NPH HarpeBaHHUM, [IBETHBIE PEaKIIUU OEIKOB.

BbicokomonekyIsipHbIe COeJUHEHUSA

OcCHOBHbIE TIOHATHS XMUMHH BBICOKOMOJIEKYJSIPHBIX COEAMHEHHUN: MOHOMEp, IMOJIUMEp, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEpU3AIlHH,
cpenHsis MoJiekysgpHas Mmacca. OCHOBHBIE METO/IbI CHHTE3a BHICOKOMOJIEKYJISIPHBIX COETUHEHUH — MOJMMEpHU3alHs U MOJIUKOHICHCAIINS.

DKcIepUMEHTAIbHbIE METO/Abl M3YyYeHHs BEIIECTB M HMX IPEBpAIleHUIl: O3HAKOMIIEHHE C OOpa3llaMd MPUPOJHBIX M HMCKYCCTBEHHBIX
BOJIOKOH, IJIACTMAcC, Kay4yKOB.



MeXIpeIMETHBIC CBSI3H.

Peanm3arust MeXIpPEMETHBIX CBSI3EH IPH M3yYCHUH OpTaHUYecKoi XuMuu B 10 Kilacce OCyIIEeCTBISETCS Yepe3 UCMOIh30BAaHUE KaK 00X
€CTECTBCHHO-HAYYHBIX MMOHSATHH, TaK U IOHITHUMN, SBJISIONIMXCS CUCTEMHBIMU JIJISl OTJEIBHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OOmre ecTeCTBCHHO-HAy4YHbIE TOHSATHUS: SIBJIICHWE, HAYYHBIH (DaKT, TUNOTE3a, 3aKOH, TEOpHs, aHalli3, CHHTE3, Kiaccudukanusi,
MEPUOIMIHOCTD, HAOIIOIEHHE, U3MEPEHUE, IKCIICPUMEHT, MOICITMPOBAHNUE.

®dusnka: MaTepus, SHEPrusi, Macca, aToM, JIEKTPOH, MOJIEKYJa, YHEPreTUYECKUN YPOBEHb, BEIIECTBO, TENO, 00BEM, arperaTHOe COCTOSIHUE
BelecTBa, (PU3NIECKIE BETUIHHBI M CTUHUIIBI UX U3MEPEHUSI.

buonorust: knerka, opraHusMm, Ouocdepa, oOMEH BelIECTB B oOpraHu3Me, (OTOCHHTE3, OMOJOTHYECKH aKTHBHBIC BemlecTBa (Oenkw,
YTJEBOJIBI, XKHUPHI, PEPMEHTHI).

I'eorpadus: MuUHEpaITBI, TOPHBIC TIOPOJIBI, ITOJIC3HBIE HCKOITAEMEBIE, TOTUINBO, PECYPCHI.

TexXHOJIOTHS: MUIIEBBIC MPOIYKTHI, OCHOBBI PAIIMOHAIBHOTO MUTAHUS, MOIOIIUE CPEICTBA, JIGKAPCTBEHHBIC U KOCMETUYECKHUE TIperaparhl,
MaTepHalbl U3 UCKYCCTBEHHBIX U CHHTETHYECKHX BOJIOKOH.

11 KJIACC
OBLIASA U HEOPTAHUYECKAS XUMMUSA

Teoperuyeckne 0OCHOBbI XMMHH

XUMHUECKUH 371eMEHT. ATOM. SIIpo aToma, U30TOMBl. DJIEKTPOHHAs 000I04Ka. DHEPreTHUECKUEe YPOBHH, MMOAYPOBHH. ATOMHBIE OpOUTAIIH,
S-, p-, d- smemeHThI. OCOOCHHOCTH pACIpeeICHUs YICKTPOHOB MO OPOUTAISIM B aTOMAaX 3JIEMEHTOB MEPBBIX YETHIPEX MEPUOJIOB. DIECKTPOHHAS
KOH(Uryparus aToMoB.

[lepuognueckuii 3akoH u Ilepumonnueckas cucrema xumuueckux snemeHToB [[. M. MenpaeneeBa. CBsi3b NEpUOAMYECKOTO 3aKOHA U
Ileproanueckoit cucteMbl XMMUUYECKHX 31eMeHTOB [[. V1. MeHneneeBa ¢ COBpeMEHHON TEOpUEN CTPOEHUSI aTOMOB. 3aKOHOMEPHOCTH M3MEHEHUS
CBOWCTB XUMHYECKUX 3JEMEHTOB U 00pa3yeMbIX UMH MPOCTHIX U CIOXKHBIX BEIIECTB M0 IPyNIaM U NnepruojaM. 3HaueHHe MeproInYecKoro 3aKoHa
B Pa3BUTHU HAyKH.

Ctpoenue BemiecTBa. XUMHUYECKas CBsI3b. BUIBI XMMUYECKOW CBSI3U (KOBAJICHTHAs HEMOJSPHAs W IMOJISApHAs, UOHHAS, METaJUTNYeCcKast).
MexaHu3mMbl 00pa30BaHMs KOBAJICHTHOW XWMHUUYECKOW CBsA3M (OOMEHHBIH M JIOHOPHO-aKLENTOpHbIN). BonopomHas cBsa3b. BaneHTHOCTS.
DneKTpoOoTpUIATENBHOCTh. CTENEeHb OKUCIIEHUS. VIOHBI: KATUOHBI U AHUOHBI.

BemecTBa MOJIEKYISIPHOTO M HEMOJIEKYJISIDHOTO CTPOEHMS. 3aKOH ITOCTOSHCTBA COCTaBa BEHIECTBA. THIIBI KPUCTAIUIMYECKHX PEIIETOK.
3aBHUCHMOCTb CBOMCTBA BEIIECTB OT TUIIA KPUCTAJUINYECKON PEIIETKY.

ITonsTHE 0 nUCHIEPCHBIX cucTeMax. MICTUHHBIE U KOJUIOMAHBIE PACTBOPHL. MaccoBast 10715 BELIECTBA B PaCTBOPE.



Krnaccudukanusa nHeoprannueckux coeuHenuii. Homenknarypa Heoprannueckux BemiecT. [ eHeTnyeckas CBs3b HEOPraHUYECKUX BEIIECTB,
IIPUHAIEKALIUX K Pa3IMYHbIM KJIaccaM.

Xumuueckas: peakuusa. Knaccupukanuss XUMHUYECKUX PEaKIMii B HEOPTaHWYECKOH M OpPraHMYeCKOW XMUMHHU. 3aKOH COXPAHEHHS MacChl
BEILIECTB, 3AKOH COXPaHEHUs U IIPEBPAILLECHHS SHEPIUU IIPU XUMUYECKUX PEAKLIUAX.

CKkopocTh peakiyu, e€ 3aBUCUMOCTh OT pazNudHbIX (pakTopoB. OOpaTuMbIe peakiuu. XuMuieckoe paBHoBecue. DakTopbl, BIUSIONINE Ha
COCTOsIHME XUMHUecKoro pasHosecus. [Ipunnun Jle larense.

Onexkrponutuyeckas aucconmanus. CunpHble W cialOble 3mekTponuThl. Cpena BOAHBIX PACTBOPOB BEIIECTB: KHUCIHAs, HEUTpajbHAS,
LIEJI0YHasl.

OKHCIIUTENbHO-BOCCTAHOBUTENIbHBIE PEAKIINH.

DKcriepuMEHTAJIbHBIE METO/bl M3YYEHHUs BEILECTB U WX MpeBpalleHuid: nemoHcTpanus Tadmui «llepuoguueckas cucreMa XUMHUYECKHX
anementoB J[. . MenzaeneeBay, n3ydeHne MoJeliell KpUCTATMYECKUX PEIIETOK, HAOII0AeHNEe M ONMCAHNE IEMOHCTPALMOHHBIX U JAO0OPaTOPHBIX
OTIBITOB (pa30okKeHHEe MePOKCH Ia BOJAOPOa B MPUCYTCTBUU KaTaan3aTopa, OMpele]IeHHe Cpelibl pACTBOPOB BEIIECTB C MOMOIIbIO0 YHUBEPCAIBHOT O
WHIUKATOpa, peaklMd HOHHOTrO OOMeHa), MpOBeNeHHE MPaKTHUECKON paboThl «BiusHue pa3iuyHbIX (PAKTOPOB HA CKOPOCTh XUMHUYECKON
peaxuum.

Pacuérnsble 3anaun.

Pac4€rbl o ypaBHEHUSAM XMMHYECKHUX PEAKIIUNA, B TOM YHCIIE TEPMOXUMUYECKUE PACUETHI, pACUETHI C UCIOJIb30BAHNEM IIOHATHS «MACcCOBast
JI0JIS1 BEILIECTBAY.

Heoprannyeckasi Xumus

Hemerannsl. [Tonoxxenue nemerannoB B [lepuoanueckoit cucteme xumudeckux anemeHToB JI. M. MenneneeBa u 0COOEHHOCTH CTPOEHUS
aToMoB. PU3UYECKHE CBOMCTBA HEMETAIJIOB. AJIJIOTPOIHS HEMETAUIOB (Ha IpUMEpPE KUCI0poaa, cepsl, hochopa u yriepoaa).

XUMHUECKHE CBOMCTBA BAKHEHMIIMX HEMETAIOB (rajOr€HOB, CEephl, a30Ta, Gochopa, yriaeposa U KpeMHUs) U UX COeIMHEHHH (OKCHIOB,
KHCIIOPOJICOAEPKALUX KUCIIOT, BOJOPOIHBIX COEUHEHHM).

[IpuMeHeHne Ba)KHEUIINX HEMETAINIOB U X COEIUHEHUN.

Meramnel. [lonoxenne metammoB B Ilepuonuueckoit cucreme xumudeckux snemeHToB JI. M. MenneneeBa. OcoOEHHOCTH CTpOEHUS
3JIEKTPOHHBIX 000J04YeK aTOMOB MeTayIoB. O6mue ¢pusznueckre cBoiicTBa MeTayuioB. CIuIaBbl METAUIOB. DJIEKTPOXUMHUYECKUH sl HANIPSHKEHUH
METAJIJIOB.

XUMHYECKHE CBOMCTBA BaXXHEHITUX METAJIOB (HATpUM, KaJWi, KaJblUA, MarHui, aJlOMUHUHN, ITUHK, XpOM, JKEJe30, MeIb) M HX
COCIMHEHU.

O6mre ciocoObl mosyyeHust MeTayuioB. [IpuMeneHe MeTauioB B ObITY U TEXHUKE.



DKcrepuMeHTAIbHbIE METO/IbI H3yUEHUS BEIIECTB U UX MPEBPAIlEHUI: N3yueHUe KOJJIEKIUU «MeTaibl U CIUIaBbl», 00pa3ll0B HEMETAIJIOB,
pelIeHe 3KCIIePUMEHTABHBIX 33]a4, HAOMIOACHNE U ONHMCAHUE JIEMOHCTPAIMOHHBIX M JIAOOPATOPHBIX OMBITOB (B3aWMOJICHCTBHE THAPOKCHUIA
QIIOMHHMS C pacCTBOPaMH KUCIIOT U LIEJIOUEH, KAYECTBEHHbIE PEAKIIUH HA KATUOHBI METAJUIOB).

Pacuérnebie 3anaun.

Pacuérbl macchl BemiecTBa WM 00bEMa ra3oB MO HM3BECTHOMY KOJMYECTBY BELIECTBAa, Macce WM O0ObEMY OJHOTO M3 YYaCTBYIOIIMX B
peaKkIy BEUIeCTB, pacy€Thl Macchl (00BEMA, KOJIUYECTBA BEIIECTBA) MPOIYKTOB PEAKIIUU, €CITH OJJHO U3 BELIECTB UMEET IPUMECH.

Xumus 4 KU3Hb

Ponp xumMuum B obecriedeHHH 3KOJOTHYECKON, IHEPreTUYECKON M MUILEBOM 0e30MacHOCTH, pa3BUTHUM MenuuuHbl. [loHSATHE O HaydyHBIX
METO/ax MMO3HAHMS BEUIECTB U XUMUYECKUX PEaKIUH.

[IpencraBienust 006 0OIIMX HAYYHBIX IPUHIMIIAX IPOMBILIUIEHHOTO MOJIYYEHHS BA)KHEHIIINX BEIIECTB.

YenoBeKk B MHUpPE BELIECTB M MATEPUAJIOB: BAXKHEHIIME CTPOUTEIbHBIE MaTepHasbl, KOHCTPYKIIMOHHBIE MaTepHalibl, KPAacK, CTEKJIO,
KepaMHuKa, MaTepualbl AJs 2IEKTPOHUKH, HAHOMAaTEePHAJIbl, OpraHU4YeCKHE U MUHEPaJIbHbIC yI0OpEHHUS.

XuMUs U 310pOBbE YEIOBEKA: MpaBUjia MCIOJIb30BAaHUS JIEKAPCTBEHHBIX MPENaparoB, MpaBuiia OE30MacHOT0 MCIOJIB30BaHUs MIPENapaToB
OBITOBOY XMMHH B ITOBCETHEBHOM KH3HHU.

MexnpeaMeTHbIe CBSI3U.

Peanuzanus MeXIpeIMETHBIX CBS3e IpU U3y4eHUH 001Iei 1 HeopraHuueckoi XxuMuu B 11 kiacce ocyliecTBiseTcs yepe3 UCIOIb30BaHNE
KaK OOLIMX €CTeCTBEHHO-HAYYHBIX MOHATHH, TaK M MOHSATUH, SBISIOMUXCS CHUCTEMHBIMHU JJIsl OT/AEIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO
LUKIIA.

OO0mue ecTeCTBEHHO-HAy4YHbIE MOHATUSA: HAY4HbIH (DAaKT, TMIIOTE3a, 3aKOH, TEOpHUs, aHAIM3, CHUHTE3, KJIacCHU(PHUKaIUs, NEPUOIUYHOCTD,
Ha0Jt0/IeHNE, SKCIIEPUMEHT, MOJIETUPOBAaHUE, U3MEPEHUE, SIBICHHUE.

®dusuka: Marepus, SHEPrHs, Macca, aToM, 3JIEKTPOH, NPOTOH, HEWTPOH, MOH, M30TOIN, PaJHOaKTUBHOCTb, MOJIEKYJIA, YHEPreTHUUECKUN
YPOBEHb, BEIIECTBO, TEJI0, 00BEM, arperaTHOE COCTOSIHUE BEIECTBA, PU3NUYECKHE BETMUUHBI U €IMHUIIBI UX U3MEPEHUs], CKOPOCTb.

buonorus: knerka, opraHu3M, 3KocucTeMa, Ouocdepa, MaKpo- ¥ MUKpO3JIEMEHThI, BUTAMUHBI, 0OOMEH BEIIECTB B OpraHU3Me.

I'eorpacdus: MuHepasbl, FOpHbIE TOPO/IbI, ITOJIE3HBIE HCKOMAEMBbIE, TOTINBO, PECYPCHI.

TexHonorua: XuMmMudeckass IPOMBIIUIEHHOCTb, METAJULYprusi, IPOU3BOJCTBO CTPOMTEIBHBIX MAaTEPUAIOB, CEIbCKOXO3HCTBEHHOE
MIPOU3BOJICTBO, THILEBAsI MPOMBIIUIEHHOCTh, (papMalieBTHUeCKasi IPOMBIIIIICHHOCTb, IPOU3BOJICTBO KOCMETHYECKUX IMPENapaToB, MPOU3BOACTBO
KOHCTPYKLIMOHHBIX MaTE€pPHAaJIOB, 3JIEKTPOHHAS IPOMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.



INTIAHUAPYEMBIE PE3VJIbTATBI OCBOEHUMA ITPOI'PAMMBLBI 110 XMMHWHN HA BA30BOM VYPOBHE CPEJHEI'O OBILIEI'O
OBPA30BAHUIA

JIMYHOCTHBIE PE3YJIBTATHI

OI'OC COO ycranaBnuBaer TpeOOBaHUS K pe3yjbTaTaM OCBOSHHS OOYYAIOIIMMHCS MPOTPaMM CpEIHEro oO0Iero ooOpa3oBaHUs
(JIMYHOCTHBIM, METANPEIMETHBIM M MpeIMeTHbIM). HayuHo-mMeTonnueckoil OCHOBOHM Mg pa3pabOTKU IUIAHUPYEMBIX PE3YJIbTAaTOB OCBOCHUS
MIPOrpaMM CPETHETO OOIIETO 00pa30BaHUS SBIISETCS CHCTEMHO-IEATEIHHOCTHBIN MOIXO/I.

B cooTBeTcTBUU C CUCTEMHO-AESITENLHOCTHBIM MOJX0JIOM B CTPYKTYPE TUYHOCTHBIX PE3yIbTATOB OCBOCHHUS MpeAMeTa « XUMUS» Ha YPOBHE
cpenHero o6miero 06pa3oBaHus BbIICICHBI CICIYIOIINE COCTABISIOINUE:

-OCO3HaHHE OOYYAIOIIMMHUCS POCCUMCKON TPaXTaHCKONM HUIACHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSITEIbBHOCTH U
CaMOONPEEIICHHUIO;

-HaJIM4Yre MOTUBAIUH K O0yUYEHHIO;

-IleJIeHaNpaBIeHHOE Pa3BUTHE BHYTPEHHUX YOEKJIEHUI JIMYHOCTU HA OCHOBE KIFOUYEBBIX IEHHOCTEH M MCTOPHUYECKHUX Tpaauluil 6a30BOU
HayK{ XUMUU;

-TOTOBHOCTh M CIIOCOOHOCTH OOYYarolIuxcsi PYKOBOJICTBOBAaTHCSA B CBOCU JEATEIBHOCTH IIEHHOCTHO-CMBICIIOBBIMUA YCTaHOBKAMH,
MPHUCYIIUMHU [IETOCTHOM CUCTEME XUMUYECKOTO 00pa30BaHus;

-HaJIM4YKEe MPABOCO3HAHUS IKOJIOTUYECKOM KYIbTYPBl U CHOCOOHOCTH CTaBUTH [EJIH U CTPOUTH KU3HEHHBIE MJIaHbI.

JIMYHOCTHBIE pe3yibTaThl OCBOCHHS TMpeaMeTa «XHUMHUs» JIOCTUTAIOTCA B €IMHCTBE YYeOHOW M BOCIHMTATENLHOW [EATEThHOCTH B
COOTBETCTBHUU C TYMaHUCTUYECKUMH, COIMOKYJIBTYPHBIMH, TYXOBHO-HPAaBCTBEHHBIMHU IIEHHOCTSAMHU U HJEATaMH POCCHUHCKOTO T'PaKIaHCKOTO
o0miecTBa, MPUHATHIMA B OO0IIECTBE HOpPMaMU M TPABUJIAMH TOBEIEHUS, CIOCOOCTBYIOIIMMH TMpOIleccaM CaMOMO3HAHMsS, CAMOPAa3BUTUSA U
HPABCTBEHHOT'O CTAHOBIICHUS JIMYHOCTH O0YUYAIOIIUXCSI.

JIMYHOCTHBIE pe3yIbTaThl OCBOCHHS TMpeAMeTa «XUMHS» OTpPaXaroT CPOPMHUPOBAHHOCTH OIBITA TO3HABATEIIBHOW M MPaKTUYECKON
NEATETFHOCTH 00YUYaOIIUXCS 110 peaTu3alii MPUHSTHIX B 00IIECTBE IIEHHOCTEHN, B TOM YHCJIE B YaCTH:

1) rpa:knaHCcKOro BOCIUTAHUSA:

-0CO3HAHUS 00YYAIOUTUMHUCS CBOUX KOHCTUTYIIMOHHBIX TPaB U 00S3aHHOCTEH, YBaXKEHUS K 3aKOHY U MPABOMIOPSIKY;

-IPEJICTABIICHUS O COLIMAIbHBIX HOPMAaXxX M MPaBHIIAX MEXJIMUYHOCTHBIX OTHOILIEHUN B KOJIJIEKTUBE;

-TOTOBHOCTH K COBMECTHOW TBOPYECKOU JEATEIHHOCTH MPU CO3/IaHUU YICOHBIX MPOEKTOB, PEIICHUN YUYeOHBIX M TMO3HABATEIbHBIX 3a7ad,
BBITIOJTHCHUH XUMHYECKUX IKCIIEPUMEHTOB;



-CIIOCOOHOCTH TOHMMAaTh W NPUHUMATh MOTHBBI, HAMEPEHHUS, JIOTUKY U apryMEHTBI JAPYTHX MPU aHAIU3E Pa3IMYHBIX BHIOB y4eOHOM
JICITEIILHOCTH;

2) N1aTPMOTHYECKOT0 BOCIIMTAHMS:

-IIEHHOCTHOT'O OTHOIICHHSI K UCTOPUUYECKOMY M HAYyYHOMY HACJISUIO0 OTEYCCTBEHHON XUMHH;

-YBOKEHHS K IPOIIECCY TBOPYECTBA B OOJACTH TEOPHH W MPAKTHYECCKOTO MPUMEHEHUS XUMHH, OCO3HAHHS TOTO, YTO JOCTHIKEHUS HAyKH
€CTh Pe3yJIbTAT JUIUTEIIbHBIX HAOJII0ACHUM, KPOITOTIMBBIX IKCIIEPUMEHTAIbHBIX TOMCKOB, MTOCTOSIHHOTO TPY/1a YYEHBIX U IIPAKTUKOB;

-MHTEpECa W MO3HABATEIHHBIX MOTUBOB B MOJYYCHHUH W MOCIEIYIOIIEM aHaan3e WHGOPMAIMU O MEePEAOBBIX TOCTHKEHUSX COBPEMEHHON
OTEYECTBEHHON XUMHHU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSL:

-HPaBCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEIACHUS;

-CIIOCOOHOCTH OIICHUBATh CHUTYallUM, CBS3aHHBIE C XUMUYECKUMH SIBIICHUSAMH, U MPUHUMATh OCO3HAHHBIC PEUICHUS, OPUEHTUPYSACH Ha
MOpPaJIbHO-HPaBCTBEHHBIC HOPMBI U IIEHHOCTH;

-TOTOBHOCTH OIICHMBAaTh CBOE MOBEIEHHE U TIOCTYNKH CBOUX TOBApUIICH C MO3WIUN HPABCTBEHHBIX W MPABOBBIX HOPM U OCO3HAHHE
ITOCJIEICTBUM 3TUX IIOCTYIIKOB;

4) popMupoBaHus KYJbTYPbI 310POBbS:

-IIOHUMaHUsl IIEHHOCTEH 370pOBOro W 0Oe30macHOro oOpasza >KM3HHU, HEOOXOIMMOCTH OTBETCTBEHHOTO OTHOIIEHUS K COOCTBEHHOMY
(bu3MUECKOMY U TICUXUYECKOMY 3/I0POBBIO;

-COOJII0IEHUs TIPABHII OE30MaCHOTO OOpAIEHHS ¢ BEIECTBAMH B OBITY, TOBCEHEBHON KU3HU U B TPYJOBOU JAESITENILHOCTH;

-TIOHUMAaHUs IIEHHOCTH MPaBWJI WHIAWBUIYAIBHOTO YW KOJUIEKTUBHOTO OE€30MAaCHOTO TMOBEACHHUS B CUTYalMsIX, YTPOKAIOIIMX 3I0POBBIO0 U
JKWU3HU JIIOIEH;

-0CO3HAHUS MOCJEICTBUN U HETIPUSATHUS BPEIHBIX MPUBBIYEK (YIOTPEOICHHS alKOT0MIsl, HAPKOTHKOB, KYPEHHUS);

5) TPy10BOr0 BOCIIUTAHUA:

-KOMMYHUKAaTUBHOW KOMITETEHTHOCTH B y4€OHO-MCCIIEIOBATEILCKON IEITEILHOCTH, OOIIECTBEHHO TOJIE3HOM, TBOPUYECKON U IPYTUX BUIAX
JIeITEIILHOCTH;

-YCTaHOBKH Ha aKTHBHOE yYacCTHE B PEIICHUU MPAKTHYECKUX 3aJ1a4 COIIMATbHOW HANIPABIEHHOCTH (B paMKax CBOETO KJIacCa, MIKOJIbI);

-MHTEpeca K MPAKTHYECKOMY HM3y4YeHHUIO Mpodeccuil pa3nuyHOro pojaa, B TOM UYKCIE HA OCHOBE NMPUMEHEHHS MPEIMETHBIX 3HAHUH 1O
XHUMHH;

-YBOXKEHHS K TPYY, JIOJIAM TPYy/la U Pe3ysibTaTaM TPYAOBOU JAeATEILHOCTH;

-TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HHIWBHyaTbHOW TpaeKTOpHH OOpa3oBaHMsl, Oymyiied mpodeccuu U peanu3alii COOCTBEHHBIX
KU3HEHHBIX TJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEN K XMMUU, HHTEPECOB U MOTpeOHOCTEN 00IIIeCcTBa;



6) 3K0JI0rM4YecKOro BOCIMTAHMS:

-3KOJIOTUYECKH IIeJIECO00Pa3HOTO OTHONICHHUS K MPUPO/IC, KaK HCTOYHUKY CYIIIECTBOBAHHUS KU3HU Ha 3eMIIe;

-MIOHUMaHUsl TI00aThbHOTO XapaKTepa 3KOJOTUYECKUX MPOOJIeM, BIUSHUS IKOHOMHUYECKHX IPOILIECCOB HA COCTOSHUE TMPUPOIHONW U
COIIMAJIBHON CPEJIbI;

-0CO3HAHMS HEOOXOIMMOCTH HCITOIB30BaHUS TOCTHXKCHUH XUMHH VISl PEIICHUS BOIIPOCOB PAIIMOHATIBLHOTO TPUPOOTIOIb30BaHHUSI;

-aKTUBHOTO HENPUATHS JEHCTBUH, MPHUHOCSIINX BpE OKPYXKAIOIICH MPUPOTHOW Cpele, YMEHHUs MPOTHO3UPOBATH HEOIArOMPHUSTHBIC
9KOJIOTHYECKUE TIOCIIEACTBHSI MPEANPUHIMACMBIX IEHCTBUH M MPEIOTBPAIIATh UX;

-HAIMYWS Pa3BUTOTO 3KOJOTHMYECKOTO MBIIUICHHS, SKOJOTHYECKOW KYJIbTYpHI, OMNBITA ACSITEIBHOCTH SKOJOTHYECKOW HAIpPaBICHHOCTH,
YMEHUSI PYKOBOJICTBOBATHCS HMHU B I[O3HABATEIbHON, KOMMYHUKATUBHOW U COLIMAIBHOM MPAKTUKE, CHOCOOHOCTH M YMEHHUS aKTHBHO
MIPOTUBOCTOATH UICOJIOTHH XeMo(poOuu;

7) HUEHHOCTH HAYYHOI'0 MO3HAHUSA:

-c(pOpMHUPOBAHHOCTH MUPOBO33PEHHU S, COOTBETCTBYIOIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U OOIIECTBEHHOHN MPAKTUKH;

-MIOHUMaHUsl cenu(PUKN XUMHUHM KaKk HayKd, OCO3HaHUs €€ poju B (POPMHUPOBAHHH PAIMOHAIBHOTO HAYYHOT'O MBIIUICHUS, CO3/JIaHUU
IIEJIOCTHOTO MPEJICTaBICHUS 00 OKPYXAIOIIeM MHpE KaK O CIUHCTBE MPUPOJLI W YEJIOBEKAa, B MO3HAHWUU MPUPOIHBIX 3aKOHOMEPHOCTEH H
pelIeHnr Ipo0JIeM COXPAHECHHUS TPUPOJTHOTO PABHOBECHST;

-yOeXIEHHOCTH B 0CO0O0M 3HAUMMOCTH XUMHUU Ui COBPEMEHHOMN ITUBUIIM3AINH: B €€ TYMaHUCTHYECKON HAMpaBIeHHOCTH U BAYXHOW POJIH B
CO3/IaHUM HOBOM 0a3bl MaTepHallbHON KyJIbTYphI, PEUICHHH TJIOOANBHBIX MPOOIEM YCTOWYHBOTO pPa3BUTHS YEJIOBEUECTBA — CHIPHEBOIA,
HHEPTeTHYECKOH, MUIIEBOM U SKOJIOTHYECKON 0€30MacHOCTH, B Pa3BUTUU METUIIMHBI, 00ECTIEUeHUH YCIOBUIN YCHEIIHOTO TPYyIa U SKOJIOTHUECKU
KOM(DOPTHO#H JKU3HH KaKJIOTO YiIeHa 00IIeCcTBa,

-€CTeCTBEHHO-HAYYHOH T'PaMOTHOCTH: MMOHMUMAHHS CYIIHOCTH METOJIOB MO3HAHUS, UCIIOJIB3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH
WCIOJIb30BaTh MOJMy4yaeMble 3HAHUS Ui aHaIU3a U OOBSCHEHUS SIBICHUN OKPY)KAIOIIET0 MUpa U MPOUCXOJINIMX B HEM W3MEHEHHUU, YMEHUs
nenath 000CHOBAaHHBIE 3aKIIOYEHHSI HA OCHOBE HAYYHBIX (PAKTOB M UMEIOIIUXCS JAHHBIX C LEIbI0 MOTYyYEHHS T0CTOBEPHBIX BHIBOJIOB;

-CIIOCOOHOCTH CaMOCTOSITEIFHO UCTIOIh30BaTh XUMUICCKUE 3HAHUS JIJISl PEIICHHSI MPOOJIeM B pEaTbHBIX KU3HEHHBIX CUTYAITUsX;

-MHTEpeca K MO3HAHUIO U UCCIICIOBATEIILCKOM IeITeIbHOCTH;

-TOTOBHOCTH U CIIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHUIO U CaMOOOPa30BAHMIO, K AKTUBHOMY TMOJYUYEHUIO HOBBIX 3HAHHWMA MO XMMHHU B
COOTBETCTBHUH C KU3HEHHBIMH MOTPEOHOCTSAMU;

-MHTEpEca K 0COOCHHOCTSIM TPy/a B pa3IMUHbIX cepax mpodecCHOHATbHON AeSITEHHOCTH.

METAINPEAMETHBIE PE3YJIbTATbBI

MerarpeaMeTHbIe pe3yIbTaThl OCBOCHHS YUEOHOTO MpeMeTa « XUMHUs» Ha YPOBHE CPEIHEro 00IIero o0pa3oBaHus BKIIOYAOT:



-3HaYUMbIe i1 (OPMUPOBAHUS MHPOBO33PCHUS OOYUYAIOIMUXCA MEKIUCIUTIIMHAPHBIC (MEXIpPEIMETHBIC) OOIICHAYYHBIC TOHSATHUS,
OTpaXKarIlKe IEIOCTHOCTh HAYYHON KapTUHBI MHpa U CHEIU(PUKY METOJOB TO3HAHHUS, HCIOIB3yeMBIX B €CTCCTBEHHBIX HayKax (Marepus,
BEIIECTBO, DHEPIHs, SBICHUE, IMPOIECC, CHCTeMa, Hay4yHbId (HaKT, MPHUHIIMI, THUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpPHUs, HUCCIICOBAHHE,
Ha0II0IeHNE, U3MEpPEHNe, SIKCIIEPUMEHT U JIPYTHE);

-YHUBEpCAJIbHbIE Y4YeOHBIC JCUCTBUS (IMO3HABaTEIbHBIC, KOMMYHHUKATHBHBIC, PETYJISATHBHBIC), oOecreunBammme (GopMupoBaHue
(YHKIIMOHATLHOW IPaMOTHOCTH M COITMAIEHON KOMITETEHITUU 00y4arOIINXCs;

-CIIOCOOHOCTh O00YYAIONIUXCSI UCTIOIB30BaTh OCBOCHHBIC MEXKIUCIUIUIMHAPHBIC, MUPOBO33PCHUSCKHE 3HAHUS U YHHBEpPCAJIbHbIC YUeOHBIC
JIEHCTBUSA B TO3HABATEILHON U COLIMAIBHOM MPAKTUKE.

MertanpeameTHble pe3yabTaThl OTPAXKAIOT OBJAJCHHE YHHUBEPCATbHBIMU YYEOHBIMH MO3HABATEIbHBIMH, KOMMYHUKATUBHBIMH H
PEryJsTUBHBIMU JEHCTBUSIMHU.

OBJjajieHHe YHUBEPCAIbHBIMYU Y4eOHBIMU MO3HABATEIbHBIMHU A€HCTBUAMM:

1) 6a30BbIe JIOTHUYECKHE AeHCTBHS:

-CaMOCTOATEIbHO (POPMYITHPOBATH U AKTYAIU3UPOBATH MPOOIEMyY, BCECTOPOHHE €€ paccMaTpUBaTh;

-ONpEAENITh LETu JeATeIbHOCTH, 3a/laBas MapamMeTpbl M KPUTEPUU HUX JIOCTHIKCHHS, COOTHOCUTH pEe3YyJbTaThl [EATEIBHOCTH C
IIOCTABJICHHBIMM 1ICIISIMU;

-MCIO0JIb30BaTh IPU OCBOEHUHU 3HAHUU MPUEMBI IOTUYECKOTO MBILIUICHHS — BBIIENSATh XapaKTepHbIe MPU3HAKU MMOHATUNA U YCTAaHABIUBATh UX
B3aMMOCBS3b, UCIIOJIH30BATH COOTBETCTBYIOIINE MOHATHS A7l OOBSICHEHUS OT/IEIbHBIX (PAKTOB U SBICHUM;

-BBIOMPATh OCHOBAHUS U KPUTEPUU TS KJIacCU(PHUKAIINH BEIIECTB U XUMUYECKUX PEaKIUi;

-yCTaHaBJIMBATh IPUUYUHHO-CJICICTBEHHBIEC CBSI3U MEXK/Ty U3y4aeMbIMU SIBJICHUSIMU;

-CTPOUThH JIOTMUECKHE pPaCCYXJeHUs (MHIYKTUBHBIC, NEIyKTUBHbBIE, IO AHAJOTWH), BBIBIATH 3aKOHOMEPHOCTH W TMPOTHUBOPEYHS B
paccMaTpuBaeMBbIX SBICHUSX, (HOPMYIUPOBATH BHIBOJBI M 3aKIIOYCHHUS,;

-IIPUMEHATh B TIpOIlECCe TO3HAHMSI, HCIONb3yeMble B XHMHUU CHMBOJHMYECKHE (3HAKOBBIC) MOJETH, MpPeoOpa3oBbIBATh MOJIEIbHBIC
MIPEACTABICHUS — XUMUYECKUN 3HAK (CHUMBOJI) 3JIEMEHTa, XUMHYecKasi ¢opMmysa, YpaBHCHHE XUMUYECKON pEaKIuu — MPH pPElIeHUU YyIeOHBIX
MMO3HABATENBHBIX W TPAKTUYCCKUX 3a/]ad, NMPUMEHSTh Ha3BaHHbIE MOJCIIbHBIC TMPEICTABICHUS I BBISBICHUS XapaKTEPHBIX IPHU3HAKOB
M3y4aeMbIX BEIIECTB U XUMUUYECKUX PEAKIIUA.

2) 6azoBbIe HCCIeA0BaTEIbCKHE I1eliCTBHS:

-BJIaJIETh OCHOBAMHU METOJIOB HAYYHOTO TTO3HAHHUS BEIIECTB U XUMUYECKHUX PEAKITUA;

-bopMynMpOBaTh LENW W 3a7a4dl HMCCIEIOBAHUsS, HWCIOJB30BaTh TOCTABJIICHHBIE U CaMOCTOATEIHLHO CHOPMYITHPOBAHHBIE BOMPOCH B
KauecTBE MHCTPYMEHTA MIO3HAHMS U OCHOBBI /17151 ()OPMUPOBAHUS THUIIOTE3HI 110 MPOBEPKE MPABUILHOCTH BBHICKA3BIBAEMBIX CYXKICHHIA,



-BJIaIETh HAaBBIKAMU CAMOCTOSITEJIBHOIO IUIAHUPOBAHUS U IPOBEICHMS YUYEHHUYECKUX JSKCIEPUMEHTOB, COBEPLICHCTBOBATH YMEHUS
HaOMI0JaTh 3a XOJOM IIPOIECcCa, CaMOCTOSITENBHO IIPOTHO3UPOBATh €ro pe3ysbTar, (OpMyIHpoBaTh OOOOIIEHHS U BBIBOJBI OTHOCHUTEIHHO
JOCTOBEPHOCTHU PEe3yJIbTaTOB HCCIIEOBAHUS, COCTABIATH 0OOCHOBAHHBIN OTUET O IIPOJCIaHHON paboTe;

-IpHOOpeTaTh OMNBIT YYECHUUYECKOW MCCIE0BATENbCKOM M IPOEKTHOH JEeSATEIbHOCTH, HPOSBIATH CIIOCOOHOCT U TOTOBHOCTh K
CaMOCTOSITEJIbHOMY ITOMCKY METOJI0B pEeIIEHUs MPAKTUYECKUX 3a]1a4, IPUMEHEHUIO Pa3JIMYHbIX METO0B ITO3HAHHUS.

3) pa6ora ¢ nngopmanmeii:

-OPUEHTHPOBATHCSA B PA3IMYHBIX HMCTOYHHMKAX MHPOpPMALWU (Hay4yHO-TIOMYJSpHAs JUTEpaTypa XMMHUYECKOTO COJEpIKAaHUsS, CIPAaBOYHBIC
nocodusi, pecypcel MHTepHera), aHanM3MpoBaTh HMH(OPMALMIO pPA3IMYHBIX BUAOB U (OPM INpPEACTaBIECHUS, KPUTHUYECKH OLIEHUBATh €&
JOCTOBEPHOCTh U HETIPOTUBOPEUUBOCTD;

-opmynupoBaTh 3ampOChl M NPUMEHATH PA3JIMYHBIE METOJBl MpPHU IMOHMCKEe W 0TOOpe HMH(OpMaIu, HEOOXOAWMOW Ui BBHITOJTHEHUS
y4eOHBIX 3aJ]a4 ONpPeIeNIEHHOTO THIIA,;

-IpHOOPETaTh ONBIT UCIOIb30BAHUS HHPOPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH U Pa3JIMUHBIX IOMCKOBBIX CHCTEM;

-CaMOCTOSITEIbHO BBIOMpPATh ONTHMalbHYIO (OpMy HpeicTaBieHus MHPopMauuu (cxembl, rpaduKy, AUAarpaMMbl, TaOJIULbI, PUCYHKH U
Ipyrue);

-HCIIOJIb30BaTh HAYYHBIN SI3BIK B KAYECTBE CPEJCTBA PU paboTe ¢ XUMUUECKOW HH(POpMaIUei: MPUMEHATh MEXIpeAMETHbIE ((PU3nIecKue
U MaTeMaTU4YecKHe) 3HaKu U CUMBOJIBI, (OPMYIIbI, a00peBUaTypbl, HOMEHKIIATYPY;

-MCI0JIb30BaTh U MPe00Pa30BbIBATH 3HAKOBO-CUMBOJIMYECKHE CPECTBA HATIISAHOCTH.

OBnajgeHne yHHMBepCaJIbHBIMH KOMMYHHMKATHBHBIMH AeHCTBHAMM:

-33/1aBaTh BOMPOCHI 10 CYIIECTBY OOCYXJIaeMO TeMbl B XOJ€ AUaliora W/WINM JTUCKYCCHM, BBICKa3blBaTh UAEH, (POPMYIUPOBATH CBOU
MIPETIOKEHUS] OTHOCUTEIHHO BBITIOJHEHUS MPEAJIOKEHHOM 3a1auu;

-BBICTYIIATh C IPE3EHTALUEN PE3YIbTATOB [T03HABATEIBHON AESTEIBHOCTH, IIOJYUYEHHBIX CAMOCTOSITEIEHO MJIM COBMECTHO CO CBEPCTHUKAMH
IIPU BBIMOJHEHUH XUMHUYECKOTO KCIEPUMEHTA, PAKTUYECKON paboThI M0 MCCIET0BAaHUIO CBOMCTB M3yYaeMbIX BEIIECTB, pealu3alun y4eOHOro
MpoeKTa U (GOPMYIUPOBATH BHIBOJBI MO Pe3y/IbTaTaM MPOBEAEHHBIX HCCIEI0BaHUN IMyTEM COIJIACOBAHUS MO3UIUHI B X0/1€ 00CYX/IeHUsI U OOMeHa
MHEHUSIMHU.

OByajgeHne yHMBEPCAJIBHBIMH PeryJsiTHBHBIMY 1€ CTBUAMM:

-CaMOCTOATEIBHO IJIAHUPOBATh U OCYILECTBIATH CBOIO ITO3HABATEIBHYIO JEATEIBHOCTD, ONPEAEIssa €€ LeIu U 3a/1a4l, KOHTPOJIMPOBaTh U
[0 Mepe HEeOOXOAMMOCTH KOPPEKTHPOBATh Mpe/iaraeMblii aJrOpUTM JEHCTBUI NpHU BBINOJIHEHWHM Y4YEOHBIX M HCCIIEOBATEIbCKUX 3ajad,
BbIOMpaTh Hanbosiee 3pGEeKTUBHBIN CTIOCO0 X PElIeHUs C YI4ETOM MOIYyYEHHUS HOBBIX 3HAHUN O BEIIECTBAX U XMMHUECKUX PEaKLIUsX;

-OCYILECTBIISITh CAMOKOHTPOJIb CBOEH 1€ATEIbHOCTH HA OCHOBE CaMOaHaJIN3a U CAMOOLICHKH.



INPEAMETHBIE PE3YJIBTATbBI
10 KJTACC

[IpeameTHbie pe3yabTaThl OCBOEHUS Kypca «OpraHnyeckasi XUMHUs OTPaXKaloT:

-C()OPMHUPOBAHHOCTh TPEICTABICHUM O XHMHUUYECKOW COCTABIISIIONIEH €CTECTBEHHO-HAYYHON KapTHHBI MHUpA, PO XUMHU B TO3HAHUH
SIBJICHUH TIPUPOJBI, B (POPMHUPOBAHUU MBINIJICHUS W KYJIBTYPhI JUYHOCTH, €€ (PYHKIIMOHAIHHOM T'PAMOTHOCTH, HEOOXOIUMOMN MJIsi PEIICHUS
MPAKTUYECKHX 3319 U IKOJIOTUYECKU OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY 3J0POBBIO M PUPOIHOMN Cpe/Ie;

BJIAJICHUE CHCTEMOM XMMHUYECKMX 3HAHUU, KOTOpas BKJIIOYAET: OCHOBOIOJATAIONINE MOHATHS (XMMUYECKUN JIEMEHT, aTOM, 3JIEKTPOHHAs
000JI04Ka aToMa, MOJIEKYJIa, BAJIGHTHOCTD, 3JIEKTPOOTPUIIATEIbHOCTh, XUMUYECKasl CBS3b, CTPYKTYpHas ¢opMyina (pa3BEpHyTas U COKpaIIEHHas),
MOJIb, MOJISIPHASI Macca, MOJISIPHBIA 00BEM, YIIepOAHBIN CKENeT, PYHKIMOHANbHAS TPYIINa, paJluKall, H30MEpUs, U30MEPhl, TOMOJIOTMUECKUN Ps],
TOMOJIOTH, YTJIEBOJIOPOJbI, KHUCIOPOA W a30TCOJEp)KAIllUE COCIUHEHHS, MOHOMEp, IOJUMEpP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIC
COCIMHEHMS); TEOPUU M 3aKOHBI (TEOpHs CTPOEHHUs oOpraHuueckux BemecTB A. M. ByTiepoBa, 3aKOH COXpaHEHHMsS MacChl BEIIECTB);
3aKOHOMEPHOCTH, CUMBOJMYECKUI S3BIK XMMHH; MHPOBO33PEHUYCCKHUE 3HAHUS, JICKAIIME B OCHOBE MOHUMAHHUS NMPUYUHHOCTH M CHCTEMHOCTH
XUMHUYECKUX SIBJICHUM, (DaKTOIOrHUecKre CBEJICHUSI O CBOMCTBAX, COCTABE, MOJIYYECHHH U 0€30MaCHOM MCIOJIB30BaHNN BaXKHEUIINX OPraHUYeCKUX
BEILIECTB B OBITY U MPAKTUUYECKOU JIEATETLHOCTH YEJIOBEKA,

-chOPMHUPOBAHHOCTh yYMEHUHN BBISBIATH XapaKTepHbIE TPHU3HAKK TOHATHUM, YCTAHABIMBATH WX B3aWMOCBS3b, HCIOJIb30BATh
COOTBETCTBYIOIIME IMOHATHS MPU ONTUCAHUU COCTaBa, CTPOEHHUS U MPEBPAICHUI OPraHUYECKUX COCIMHEHUN;

-cOpPMHUPOBAHHOCTH YMEHHM HCIONB30BaTh XMMHUYECKYI0 CUMBOIMUKY JJIsSi COCTABICHHUS MOJEKYISPHBIX M CTPYKTYPHBIX (Pa3BEPHYTOH,
COKpaIéHHoN) (GopMys OpraHUYeCKHX BEIIECTB M YPABHEHHN XMMHYECKUX PEAKIUi, U3TOTABIMBATh MOJIETH MOJIEKYJ OpPTaHUYECKHX BEIIECTB
JUTSI LULTIOCTPAIIMU UX XUMHUUYECKOTO U MPOCTPAHCTBEHHOTO CTPOEHNS,

c(hOpMUPOBAHHOCTh YMEHHUM YCTAaHABIMBATh NPUHAMIEKHOCTh H3YYCHHBIX OPTraHWYECKUX BEIIECTB IO WX COCTaBY M CTPOEHHUIO K
onpeAenEéHHOMY KJIacCy/TpyIie CoelnHEeHUH (YriieBOAOPOIbl, KUCIOPO U a30TCOAEpKAIINE COSTUHEHHS, BBICOKOMOIEKYIISPHBIE COSIMHEHHS),
JaBaTh MM Ha3BaHUsS o cuctemarnueckoil HomeHknatype (IUPAC), a Takke mpUBOIUTH TPUBUAIBHBIC HAa3BaHUS OTHAEIBHBIX OPTaHUYECKUX
BEIIECTB (ITUJICH, MPOMIICH, AleTHICH, dTUJICHTJIMKOJb, TIUIEpUH, HeHomd, hopMabaeTH I, aleTalbJeTH]l, MypaBbUHAs KHCJIOTA, YKCYCHas
KHCJIOTa, OJIEMHOBAsI KMCJIOTA, CTEAPUHOBAS KUCJIOTA, TIII0K03a, (PPYKTO3a, KpaxMa, eJUTF0I03a, TIUIIH);

-cOpMHUPOBAHHOCTH YMEHHSI OMPEIEISITh BUIBI XUMUYECKOW CBS3H B OPraHUYECKUX COCTUHEHUSIX (OMHAPHBIC U KPATHEIC);

-cOpMHUPOBAHHOCTh YMEHHUS MPHUMEHATH TOJIOKEHUS TEOPUHU CTPOCHHUs opraHudeckux BemlectB A. M. byrtiepoBa ans oObscHeHUs
3aBHCHMOCTH CBOMCTB BEIIIECTB OT UX COCTaBa U CTPOCHHMSI; 3aKOH COXPAHECHHsI MacChl BEIIECTB;

c(hOpMHUPOBAHHOCTh YMEHUH XapaKTEepPU30BaTh COCTaB, CTPOCHHUE, (DU3WYECKUE M XWMHUYECKHE CBOWCTBA TUIUYHBIX TPEJCTABUTENEH
Pa3IMYHBIX KJIACCOB OPTaHMYECKHUX BEIIECTB (METaH, 3TaH, 3TUJICH, MPOIWIICH, alleTuiieH, OyraaueH-1,3, MmetunoOyraaueH-1,3, 6€H301, METaHOII,



ATAHOJI, STUJICHTJIMKOJIb, TJIUIEPUH, (DEHOJ, alleTalbICTH I, MypaBbUHAS U YKCYCHas KHCIIOTHI, TJIFOKO3a, KpaxMall, 1eJUTF0JI03a, aMUHOYKCYCHAs
KHCJIOTA), WUTIOCTPUPOBATh T'€HETHYECKYIO CBSA3b MEXKAY HUMHU YpPAaBHEHUSIMH COOTBETCTBYIOIIMX XHUMHUYECKUX PEAKIMI C HCIOJIb30BAHUEM
CTPYKTYPHBIX (pOPMYII;

-c(OPMHPOBAHHOCTh YMEHHS XapaKTepU30BaTh HMCTOYHUKH YTJIEBOJAOPOJHOTO CHIPbS (HE(PTh, NMPUPOIHBIN Tra3, yroyib), CIHOCOOBI HX
nepepaboTKH U MPAKTHYECKOE MTPUMEHEHHUE MTPOIYKTOB MepepadoTKH;

-cOpMHUPOBAHHOCTh YMEHUH MPOBOJWUTH BHIUMCICHUS MO0 XUMHYECKHM YpPaBHEHHUSAM (Macchl, 00bEMa, KOJIMYECTBA UCXOAHOTO BEIISCTBA
WJIH TIPOJTYKTa PEaKIUU IO U3BECTHBIM Macce, 00BEMY, KOJIMYECTBY OJHOTO U3 MCXOHBIX BEIIECTB WIH MPOIYKTOB PEAKIUN);

-cOPMHUPOBAHHOCTh YMEHHUU BIIAJIETh CHUCTEMON 3HAHMK OO0 OCHOBHBIX METOJAaX HAYYHOI'O ITO3HAHHS, UCIOJIB3YEeMBIX B XUMHUU IPH
M3YYEHHUU BEUIECTB U XMMUYECKUX SBJICHUN (HaOIIOJeHHEe, U3MEPEHUE, SKCIIEPUMEHT, MOICTUPOBAHUE), UCIIOIB30BaTh CUCTEMHBIE XMMHYECKHE
3HAHUS JJI IPUHATUS PEIICHUH B KOHKPETHBIX JKU3HEHHBIX CUTYAIIUSIX, CBI3aHHBIX C BEIIECTBAMHU U UX MPUMEHECHHEM;

-cOpMHUPOBAHHOCTh YMEHHUU COOJIOJIATh TpaBWIA IOTH30BAHUS XHUMHYECKOW IMOCYI0M M J1a00paTOpHBIM O0OpyJIOBaHHMEM, a TaKKe
npaBmiia oOpallieHus ¢ BEIeCTBAMU B COOTBETCTBUU C MHCTPYKLHUSIMH IO BBIITOJIHEHUIO Ja00PaTOPHBIX XUMHUECKUX OIBITOB;

c(OPMUPOBAHHOCTh YMEHUH IUTAHUPOBATh U BBINONHATH XMMHUYECKUNH OKCIEPUMEHT (MPEBpAIICHHUs] OPraHMYeCKUX BEIIECTB IPHU
HarpeBaHWM, IOTYYCHHE OTHJICHA W W3YYCHHE €ro CBOWCTB, KAaYSCTBEHHBIC PEAKIIMH OpPTraHMYSCKHUX BEIICCTB, JICHATypalus OCIKOB TNpHU
HarpeBaHuM, IBETHBIC PEAKIIMU OEITKOB) B COOTBETCTBUHU C MPABUIIAMU TEXHUKHU O€30MaCHOCTH MPHU OOPAIIEHUH C BEIIECTBAMH U JIAOOPATOPH bIM
0o0OpynOBaHUEM, MPEICTABIATH PE3YJNbTaThl XWMHUYECKOTO JKCIepuMeHTa B (OopMe 3alicH YPaBHEHHH COOTBETCTBYIOIIMX pPEaKIUui u
(GbopMyIHpOBaTh BBHIBOJIBI HA OCHOBE ATHX PE3yIbTaTOB;

-cOPMHUPOBAHHOCTh YMEHHM KPUTHYECKH aHATM3UPOBATH XUMUYECKYI0 HH(OpMAINIO, MONy4aeMyl0 U3 Pa3HbIX MCTOYHUKOB (CpeicTBa
MaccoBoi uHpopmatuu, IHTepHET U apyrux);

-c(OpMHUPOBAHHOCTh YMEHUM COOTIOIATh MPaBUJIa IKOJIOTUUYECKH II€JIECO00Pa3HOTO TOBEJACHUS B OBITY U TPYIOBOM JEATEIBHOCTH B IIEIIAX
COXpaHEHHUs CBOETO 3J0pPOBbS M OKPYKAIOIIEH MPUPOIHON Cpeabl, 0CO3HABATh OMACHOCTh BO3JCHCTBUSA Ha JKUBBIE OPTaHU3MBbI ONpPENEIEHHBIX
OpPraHMYECKUX BEIIECTB, MOHUMas cMbica mokasarens [1/IK, moscHATe Ha mpuMepax cmocoObl YMEHbBIIEHUS W MPEIOTBPAICHHS WX BPEIHOTO
BO3JICUCTBHS HA OPTaHU3M YEJIOBEKa,;

-1 OOy4JarIMIMXCs C OTPAaHMYEHHBIMH BO3MOXXHOCTSIMH 3J0POBBS: YMEHHE MPUMEHSATH 3HAHWS 00 OCHOBHBIX JOCTYITHBIX METO/ax
IMO3HAHUS BEIIECTB M XMMHUYECCKUX SBICHHUM;

-JI7ISL CTICTIBIX U CA0OBUIAIINX OOYYAIOIINXCs: YMEHUE HCIIONb30BaTh pelibe(HO-TOUeUHYI0 cucTeMy obo3Hadyenwuii JI. bpaiins nns 3amucu
XUMUYECKUX HOPMYII.



11 KJTACC

[IpenmMeTHBIe pe3ybTaThl OCBOEHUA Kypca «O011as 1 HeopraHudeckasi XuMUs» OTPaKaroT:

-c(hopMUPOBAHHOCTH MPEACTABICHUN: O XUMHUYECKOH COCTABISIONIEH €CTECTBEHHO-HAyYHOW KAPTHHBI MHPA, PO XMMUU B MO3HAHUU
SABJICHUA NPUPOAbI, B (POPMUPOBAHUHM MBILUICHUS U KYJIbTYpbl JIMYHOCTH, €€ (DYHKIHMOHAIBHOW I'PaMOTHOCTH, HEOOXOAMMOH Ul peIIeHUs
IIPAKTUYECKHX 3a/1a4 U HKOJOTMUECKH 0OOCHOBAHHOI'O OTHOLLIEHHS K CBOEMY 3/10pPOBBIO M IIPUPOTHOM Cpejie;

BJIa/ICHUE CUCTEMON XMMHUYECKHMX 3HAHUI, KOTOpas BKIKOYAET: OCHOBONOJIArAIOUINE MOHATHUS (XMMUUYECKUHN 3JIEMEHT, aTOM, M30TOIl, S-, P-,
d- 2JeKTpOHHBIC OpOMTAIM aTOMOB, MOH, MOJIEKYJa, MOJb, MOJSIPHBI O0BEM, BAIEHTHOCTh, 3JIEKTPOOTPUIATEILHOCTD, CTCIICHh OKUCIICHUS,
XMMUYECKas CBA3b (KOBAJEHTHAas, MOHHAs, METAJNIMUECKasi, BOJOPOAHAs), KpUCTAIUIMYECKasl pEeIIETKA, TUIIbI XMMMUYECKHX pEakLui, pacTBOp,
AJIEKTPOJIATHI, HEAIEKTPOJIUTBIL, MIEKTPOJIUTUYECKAs] TUCCOLMALINS, OKUCINUTENb, BOCCTAHOBUTENb, CKOPOCTh XUMHUYECKON PEaKLMU, XUMUYECKOE
PaBHOBECHE); TEOPUH U 3aKOHBI (TCOPHS AIEKTPOJIUTUUECKON TUCCOIMAIUY, iepuoaudeckuii 3akoH J[. . MenneneeBa, 3aKoH COXpaHEHUS MacChl
BEUIECTB, 3aKOH COXPAHEHWs M MPEBPALICHUS SHEPIUM IPU XUMHUYECKHUX PEAKLMSIX), 3aKOHOMEPHOCTH, CHUMBOJIMYECKUN S3bIK XHMHH,
MHUPOBO33PEHUYECKHE 3HAHUS, JIS)KaIMe B OCHOBE [IOHUMAHUS IPUYMHHOCTH ¥ CUCTEMHOCTH XMMUYECKUX SIBICHUH, (DaKTOIIOrM4YecKrue CBEIEHUS O
CBOWCTBAX, COCTaBe, MOJIYYEHUU M O€30I1aCHOM HCIOJIb30BAHUHN BaKHEHIIMX HEOPraHMUYECKUX BEIIECTB B OBITY U MPAKTUYECKON AEATEIIbHOCTH
YeJI0BEKa;

-cpOPMHUPOBAHHOCTh yYMEHHUHM BBIBISITH XapaKT€pHbIE MPU3HAKM MOHITHM, YyCTaHaBIMBaThb WX B3aUMOCBSI3b, HCIIOJIb30BATH
COOTBETCTBYIOIME TIOHATHS ITPU ONMCAHUH HEOPraHMYECKUX BEIIECTB U X IIPEBPALCHMUI;

-c(hOpMUPOBAHHOCTH YMEHUH HCHOJIB30BATh XUMHUECKYIO CHUMBOJMKY JJIsI COCTaBIEHHUS (OPMYN BEIIECTB M YpaBHEHUH XMMHUYECKHUX
peaknmii, cucremarndeckyto HomeHkmarypy (IUPAC) w TpuBHanmbHBlE Ha3BaHWS OTACIBHBIX HEOPTaHWYECKHWX BEUIeCTB (YrapHbI ras,
YTJIEKUCIIBIN Ta3, aMMHUaK, rai€Hasi U3BeCThb, HeraléHas U3BeCTb, IUThEBAs COJIA, TUPUT U JIPYTHE);

-c(hOpMUPOBAHHOCTH YMEHHUH OIpENeNsaTh BAJIEHTHOCTh M CTENEHb OKHCICHHMS XUMHUYECKHX 3JEMEHTOB B COEAMHEHHUSX Ppa3IMYHOI0
COCTaBa, BHJI XMMHUYECKOW CBS3U (KOBAJICHTHAas, MOHHAs, METAJUIMYeCKas, BOAOPOJAHAs) B COEIAMHEHMSX, THI KPUCTAUIMUECKOW PEIETKU
KOHKpPETHOIO BeIllecTBa (aTOMHas, MOJIEKYJSpHas, HOHHAs, METaJJIMYecKas), XapaKTep Cpeabl B BOJHBIX pacTBOpax HEOPraHUYECKHX
COCITUHCHHI,

-c(hopMUPOBAHHOCTH YMEHHI yCTaHABIMBATh MPUHAIEKHOCTh HEOPTAHUYECKUX BEIIECTB 110 UX COCTABY K OINPEeIEHHOMY KJlacCy/TpyIie
COeIMHEHUH (IIPOCThIE BEIIeCTBA — METAJJIBl U HEMETAJLIbI, OKCH/IbI, OCHOBaHMS, KUCIIOTHI, aM(OTEpHbIE THIPOKCUIBI, COJIN);

-chOpPMHPOBAHHOCTh YMEHHH pacKpbIiBaTh CMBICI Tepuomuueckoro 3akoHa J[. V. MeHnmeneeBa W JE€MOHCTPHPOBATH  €rO
CHUCTEMAaTU3HPYIOIIYIO, OOBSICHUTENbHYIO M IPOTHOCTUYECKYIO (PYHKIINH;

-c(hopMUPOBAHHOCTH YMEHUI XapaKTepH30BaTh IEKTPOHHOE CTPOEHHE aTOMOB XMMHMUYECKHX 3j1eMeHTOB 1—4 mepuonoB Ilepuoanueckoit
cucTeMbl XxuMHu4eckux dnementoB JI. M. MenzaeneeBa, uCnoib3ysi MOHSATHA «S-, P-, d-DIEKTPOHHBIE OpPOUTAIMY», «IHEPreTUUECKHE YPOBHWY,



OOBSICHATh 3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB XMMHUYECKHX 3JIEMEHTOB U MX COCIUHEHUH 10 meprogaM U rpynnam Ilepuoauueckoil cuctemMbl
xumudeckux ayemeHToB 1. Y. Meneneena;

-c(hopMUPOBAHHOCTH YMEHHIA XapaKTepU30BaTh (OMUCHIBATH) OOIINE XMMUYECKHE CBOWCTBA HEOPIraHUYECKHUX BEILIECTB Pa3IMYHBIX KJIACCOB,
MOJTBEPXK/IaTh CYIIECTBOBAHUE T'€HETHYECKOW CBSA3M MEXJy HEOPraHMYEeCKMMHU BEIECTBAMM C IIOMOIIBIO YpPaBHEHMH COOTBETCTBYIOILUX
XUMUYECKHX PeaKiuii;

-c(hopMUPOBAHHOCTh YMEHHUS KJIACCU(PHUIMPOBATE XUMHUECKUE PEAKIMU 10 PA3IMYHBIM NpHU3HAKaM (YUCIIy U COCTAaBY pearupyrommx
BEIIECTB, TEIUNIOBOMY () (DeKTy peakiuy, N3MEHEHUIO CTETIEHEH OKUCIICHHS SJIEMEHTOB, OOpAaTUMOCTH PEAKIINHU, YIaCTHIO KaTaau3aTopa);

-c(hopMUPOBAHHOCTh YMEHUN COCTABIATh YPAaBHEHHs PEAKLMH Pa3IMYHBIX TUIIOB, MOJHbBIE U COKPALIEHHbIE YPaBHEHUS PeaKLUi MOHHOIO
oOMEeHa, YUUThIBasl YCIOBHSL, IPU KOTOPBIX 3TU pPeakUy YT 10 KOHIIa;

-cOPMHUPOBAHHOCTh YMEHUN NPOBOJUTH PEAKLUH, MOATBEP)KJIAIOLINE KAYECTBEHHBI COCTAaB Pa3IMYHBbIX HEOPraHWYECKUX BELIECTB,
pacrno3HaBaTh ONBITHBIM IYTEM HOHBI, IPUCYTCTBYIOLIME B BOJIHBIX PACTBOPAX HEOPTAHUYECKUX BELLIECTB;

-c(hOpMUPOBAHHOCTH YMEHHUH pacKpblBaThb CYIIHOCTb OKHCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKUHUHA IOCPEICTBOM COCTaBJICHHUS
3JIEKTPOHHOTO OajaHca 3TUX PEAKIIMA;

-c(hopMUPOBAaHHOCTh YMEHHU OOBSICHATH 3aBUCUMOCTH CKOPOCTH XMMHUYECKOW pPEaKIUuu OT pa3inyHbIX (PAKTOPOB; XapakKTep CMEIIECHHS
XMMHUYECKOI0 PaBHOBECHUS B 3aBUCUMOCTH OT BHEIIHEro Bo3aeicTBus (npuHuun Jle llatense);

-c(hopMUPOBAHHOCTh YMEHHMI XapaKTepU30BaTh XMMUUYECKHE MTPOLECCHI, JIekKAIMEe B OCHOBE POMBIIIJIEHHOTO MOJIy4eHHs CEPHOI KUCIIOTHI,
aMMMaka, a Takxke C(HOPMUPOBAHHOCTh MpPEJICTaBIEHUH 00 OOIMMX HayyHBIX MPHHLIMNAX M SKOJIOTMYECKHX MpoliieMax XHUMHYECKOTro
IIPOU3BOJICTBA;

-c)OPMHUPOBAHHOCTh YMEHUU MPOBOJUTH BBIYMCIIEHUSI C MCIOJIb30BAHUEM IOHSATHUSI «MaccoBasi JOJsl BEIECTBA B PacTBOpeE», 0ObEMHBIX
OTHOIIECHUH T'a30B MPU XUMUYECKUX PEAKLMAX, MACChl BEIIECTBA WM 00bEMa I'a30B M0 U3BECTHOMY KOJIMYECTBY BEIECTBA, MACCE MM 00BEMY
OJTHOTO M3 YYaCTBYIOIIUX B PEAKIIMU BEIIECTB, TEIIOBOTro 3(dexra peakuy Ha OCHOBE 3aKOHOB COXPAHEHUS MACChl BEIECTB, MPEBpAILEHUS U
COXPAHEHHUs PHEPIHH;

-cOPMHUPOBAHHOCTh YMEHUN COOJIIO/IaTh IMpaBWiIa IMOJIb30BAHUS XUMHUYECKOH MOCYJOW M J1a0OpaTOpHBIM OOOpYIOBaHUEM, a TaKkKe
npaBmiia oOpallleHus ¢ BeIeCTBAMU B COOTBETCTBUU C MHCTPYKLUSMU IO BBITOJIHEHUIO Ja0OPATOPHBIX XMMHUUECKUX OIBITOB;

c(OPMHPOBAHHOCTh YMEHHMH MJIAHUPOBATH M BBIMNOJIHATH XMMHUYECKHH 3KCIIEPUMEHT (pa3iio’KeHHe MEepOKCHJIa BOAOPOAA B MPHUCYTCTBUU
KaTaJln3aropa, OrpeesIeHue Cpeibl PACTBOPOB BEIIECTB C MOMOIIbIO YHUBEPCATHHOTO MHANKATOPA, BIUSAHUE PA3IMYHBIX (PAaKTOPOB HA CKOPOCTh
XUMHUYECKON peaklliy, peakllid MOHHOTO OOMEHa, KauyeCTBEHHbIE peaklUy Ha cynbdar-, kapOoHAT- U XJOPUA-aHUOHBI, HA KaTHOH aMMOHHUS,
pellleHrne 3KCIEpUMEHTANbHBIX 3a/1ad 1o TeMaM «Mertamib» U «HemeTtamnel») B COOTBETCTBUM C MpaBUIaMH TEXHUKH O€30MacHOCTH IPHU
OOpalleHuu ¢ BELIECTBAMU M JIAOOPATOPHBIM OOOPYAOBAaHHEM, IPEICTABIIATh PE3yAbTaThl XMMUYECKOTO SKCIEpUMEHTa B (hopMe 3amucu
YpaBHEHHUI COOTBETCTBYIOIIUX pPeaKkLUUi 1 (HOpMYyITUPOBATh BBIBOJIBI HA OCHOBE 3THX PE3YJIbTaTOB;



-c(hOpMUPOBAHHOCTh YMEHUN KPUTHYECKU AHAIM3UPOBATh XMMHUYECKYIO MH(OpMAIMIO, MOIYy4aeMyl0 U3 Pa3HbIX MCTOYHHMKOB (CpeacTBa
MaccoBOW KOMMYHHUKaIUK, HTEpHET U 1pyrux);

-c(hopMUPOBAHHOCTH YMEHHI COOIOAATH MPAaBUIIA SKOJIOTUYECKH 11€JIeCO00Pa3HOTO TOBEACHHUS B OBITY U TPYAOBOM EATEIBHOCTH B LENAX
COXPAHEHHUs CBOETO 3[0POBbSl U OKPYKAIOLIEH MPUPOJHON CPElbl, OCO3HABATh ONACHOCTH BO3JCHCTBUSA HA KMBBIC OPraHU3MBI ONPEICIIEHHBIX
BEIIECTB, MOHUMas cMbica nokazatens I1JIK, noscHaTe Ha nmpumepax crocoObl YMEHbIIEHHUS W NPEAOTBPAIIECHUS UX BPEIHOIO BO3ACHCTBUS Ha
OpraHu3M 4YeJI0BEKa;

-IUIsE O0YYaroIMXCss ¢ OTPAaHUYCHHBIMH BO3MOKHOCTSIMH 3[0POBbS: YMEHHE MPHUMEHSATh 3HAHHS 00 OCHOBHBIX JOCTYITHBIX METO/AaxX
[IO3HAHUS BEIIECTB U XUMUYECKUX SIBJICHU;

-JUISL CJIENIBIX U CIa0OBUIAIIMX O0yYarOIIUXCsl: YMEHUE UCIOIb30BaTh pelbe(HO-TOUEUHYIO cucTeMy oO0o3HadeHuit JI. bpaiins as 3anucu
XUMHYECKHX (OPMYIL.



TEMATHYECKOE INTAHUPOBAHHUE
10 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB M TeM (undposbie)
Ne i/ Konrposbusie IIpakrunyeckue
NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIC
padoThI padoThI pecypenr
Paszgea 1. TeopeTudeckue 0CHOBBI OPraHUYeCKOH XUMUM
[Ipenmer oprannyeckoit xumuu. Teopus
11 CTPOEHHUsI OPTAaHUYECKUX COEAUHEHUN A. 3
M. bytneposa
Hroro no pazneny 3
Paznea 2. Yriesogopoasbl
2.1 [IpenenbHble yraeBoAOPOAbI — aJKAHbI 2
99 HenpenenbHble yriieBOgOPO/IbI: aJTKEHBI, 5 1
aJKaJUEHbI, aJIKUHbI
2.3 ApomaTH4ecKue yriaeBog0pOabl 2
54 IIpupoaHbIE HCTOYHUKH YTIEBOJOPOAOB U 3 1
ux nepepadoTka
Hroro 1o pasneny 13
Paznen 3. Kuciiopoacoaep:xkamnue oprannyeckue coenHeHust
3.1 Crupter. ®enon 3
39 Anbnerunsl. KapOoHOBBIE KUCITIOTBI. 7 1
CrnoxHble 3¢upbl
3.3 YrneBoabl 3 1




Hroro no pazneny

Pa3znen 4. A3oTconeprkaiye opraHudecKkue coe{uHeHust

13

4.1 AmuHbl. AMUHOKHCIIOTHI. benku 3
Wroro no pazueny 3
Pa3pnen S. BeicokoMoJieKyIsipHbIE COeIUHEHUS

5.1 ‘ [Tnactmaccer. Kayuyku. Boigokna 2
Hroro no pazgeny 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




TEMATHYECKOE INTAHUPOBAHHUE 11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM undposbIe
Ne n/m P Konrpoubusie Ilpakruyeckue (witcpp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoTshI
pecypcsbl
Pa3zgea 1. TeopeTnueckue 0CHOBBI XUMUM
Crpoenue atoMoB. [lepuonnyeckuii 3aKoH
11 u Ilepuonnueckas cucteMa XMMUYECKUX 3
anemenToB /1. . Meneneena
12 Crtpoenue BeniectBa. MHOrooopasue 4
' BEIIECTB
1.3 XHUMHYECKUE PEAKITUN 6 1 1
Hroro mo pazueny 13
Pa3nen 2. Heoprannuyeckasi xumust
2.1 Mertamibl 1
2.2 Hemerannsl 1 1
53 CBsI3b HEOPTAHUYECKUX U OPTAHHYCCKUX )
' BEILIECTB
Hroro no pazneny 17
Pazgea 3. Xumus u :Ku3Hb
3.1 XuMus ¥ )KU3Hb 4
Uroro no pazgeny 4
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 2 3




KpuTtepun u HOpMBbI OLIeHKH 3HAHUI, 00y4AIOIINXCS 110 XUMUM
1. Onenka ycTHOro oTBeTa
OtMmeTKa «5».
- OTBET MOJIHBIN ¥ MPaBUJIbHBIM HA OCHOBAaHUM U3YYEHHBIX TCOPHUIA;
- MaTepual U3JI0KEH B ONPEACIEHHON JJOTUYECKON TTOCIIeIOBATEILHOCTH, TUTEPATYPHBIM SI3bIKOM;
- OTBET CaMOCTOSTCIIbHBIM.
OTBeT «4»;
- OTBET IOJIHBIA U MPAaBUJIbHBIN HA CHOBAHUM U3YUYECHHBIX TEOPHUI;

- MaTepuall U3J10KEH B OIPeeIEHHON JIOTHYECKOH 10CIe10BaTeIbHOCTH, IPU 3TOM JOIYILIEHBI IBE-TPU HECYILIECTBEHHbIE OILIMOKH,
MCIIPABJIEHHBIE 10 TPEOOBAHUIO YUUTEISL.

OrMmerka 3»:
- OTBET MOJHBIN, HO TIPU ATOM JOMYIIIEHA CYIIECTBEHHAs! OIIMOKa UM OTBET HETIOTHbBIN, HECBSI3HBIM.
OTMeTKka «2»:

- IIpHU OTBETC 06Hapy>1<eH0 HCIMIOHUMAHHUEC yHJalllUMCA OCHOBHOT'O COACPIKAHUA y‘~I€6HOF0 Marcpuraia njin JOMyIICHbI CYIICCTBCHHBIC
OIJ_II/I6KI/I, KOTOPBIC yanlHﬁCH HE MOXCT UCIIPABUTH IIPHU HABOJAIINX BOIIPOCAX YUHUTECIISL, OTCYTCTBUC OTBCTA.

2. OneHnka yMeHH# peliaTh pacyeTHbIe 321241

OT1meTka «5»:

- B JIOTUYECKOM PACCYK/IC€HUU U PELIeHUH HET OLIMOO0K, 3a/jaua pellieHa pallioOHaIbHBIM CIIOCOO0M;
OTmerka «4»:

- B JIOTHYECKOM PACCYXJICHUH U PEIICHUS HET CYIIECTBEHHBIX OIMOOK, HO 3a/1a4a pelieHa HepalnOHaIbHBIM CITI0COO0M, HITH
JIONYIIEHO He OoJiee TBYX HECYIECTBEHHBIX OLIHOOK.

OTMeTKka «3»:

- B JIOTUYCCKOM PACCYXXIACHHUU HET CYIICCTBCHHBIX OI_HI/I6OK, HO JoIryni€Ha CyIeCTBECHHas omnOKa B MATEMaTHYECKUX pacucrTax.



OtmeTKka «2»:

- IMEETCS CYIIECTBCHHBIC OITUOKHU B JIOTHUECKOM PACCYKICHUH U B PEIICHUY;

- OTCYTCTBHUE OTBETA Ha 3aJJaHUE.

3. OueHka 3KCnepuMeHTAJbHbBIX YMEHHU I

OreHKa CTaBUTCSI HA OCHOBAaHUH HAOJIIOICHHS 32 YYAITUMUCS U TUCBMEHHOTO OTYeTa 3a padoTy.

OtmeTKka «5»:

- paboTa BBINTOJIHEHA TIOJTHOCTHIO U TIPABWIIBHO, CIICJIAHbI PABUIIHHBIC HAOIOICHHS W BHIBOJIBI;

- OKCIIEPUMEHT OCYIIECTBIICH IO IIaHy C YIETOM TEXHHUKH 0€30IaCHOCTH U MPABUJ paOOTHI ¢ BEIICCTBAMH H 000PYI0BaHUEM;

- IPOSIBJIEHBI OPTaHU3ALIMOHHO - TPY/IOBbIE YMEHMUSI, TOAIEPKUBAIOTCS YUCTOTA pabOYero MecTa u NopsA0K (Ha CTOJIE, SKOHOMHO
UCTIOJIb3YIOTCS] PEaKTHBBI).

OTMmeTka «4»:

- pa60Ta BBIITOJIHCHA ITPABUJIBHO, CACIIAHbI ITPAaBHUJIbHBIC Ha6J'IIOI[eHI/I$I " BBIBOJIbI, HO ITPU 3TOM SKCIICPUMCHT IMPOBCACH HE ITOJIHOCTBIO
HJIM OOITYIICHBI HECYIICCTBCHHBIC OIIMOKH B pa60Te C BCIICCTBAMHU U 060py,ZLOBaHI/ICM.

OTMmeTka «3»:

- paboTa BBINOJIHEHA IPABUJILHO HE MEHEE YeM HAIOJOBUHY WIIH JOMYILEHa CYIIECTBEHHAas! OIIMOKa B X0/1€ IKCIIEPUMEHTA B
00BsICHEHUH, B 0OPOPMIICHUH PaOOTHI, B COOJIOICHNH MPaBUJI TEXHUKH 0€3011aCHOCTH Ha paboTe ¢ BElleCTBaMH U 000pYyJJOBaHUEM, KOTOPas
HCIIPABIISAETCS IO TPEOOBAHUIO YUUTEIIS.

OTMeTKa «2»:

- IOMyIIEHHI ABe (1 00Jiee) CyIEeCTBEHHBIE OITMOKY B X0/I€: SKCTIEPUMEHTA, B 00BSICHEHNH, B 0(DOPMIICHHH pabOThI, B COOIIOICHUN
MPaBUJI TEXHUKH 0€30MaCHOCTH MpU padoTe ¢ BElIeCTBAMU U 000PYIOBaHUEM, KOTOPBIE YUAIIUUCS HE MOXKET UCIIPABUTH JaXKe 0 TPeOOBAHHIO
YAHUTEJIS;

- pa60Ta HC BBITIOJIHCHA, Y YHAIICTOCA OTCYTCTBYCT 3KCIICPUMCHTAJIbHBIC YMCHUS.

4. Ouenka pedgepara.



Pedepar orieHrBaeTCs MO CIACAYIOIUM KPUTEPUSIM:

* coOmoIeHNe TpeOOBaHUH K €ro 0OPMIICHHIO;

* HE0OXOAUMOCTh M JIOCTAaTOYHOCTD JJIsl PACKPBITHS TEMBI IPUBEJCHHOM B TEKCTE pedepara nHPpOpMaLuy;
* yMEHHEe 00y4aroIIerocst CB000IHO U3JiaraTb OCHOBHBIC H/ICH, OTPaKEHHbIC B pedepare;

* CITOCOOHOCTbD o6yqafomeroc;1 INIOHATH CYTh 3aaBa€MbIX YJICHaAMU aTTeCTaHHOHHOﬁ KOMHCCHUHU BOIIPOCOB U C(bOpMYJ'II/IpOBaTB TOYHBIC
OTBCThI HA HUX.

5. OueHka NuCbLMEHHbIX KOHTPOJbHBIX PadoT

OtmeTka «5»:

- OTBET MOJHBIN U MPaBUIHHBINA, BO3MOKHA HECYIIIECTBEHHAs OIINUOKA.

Otmerka «4»:

- OTBET HETIOJIHBIA UK JOIYIICHO He 0oJiee IBYX HECYIIECTBEHHBIX OITHOOK.

Otmerka «3»:

- paboTa BBITIOJTHEHA HE MEHEE YE€M HAIOJOBUHY, TOMYIIIEHA OJIHA CYIIECTBEHHAs OIIMOKA U TIPHU 9TOM JIBE-TPH HECYIIIECTBEHHBIE.
OtmeTka «2»:

- paboTa BBIMIOJIHEHA MEHBIIIE YEM HAMOJIOBUHY WU COJAEPKUT HECKOIBKO CYIIECTBEHHBIX OIIMOOK;

- paboTa He BHITIOJTHEHA.

[Ipu orieHKe BBITIOJIHEHHS MICHbMEHHON KOHTPOJIBHON paboThl HEOOXOAMMO YUUTHIBATh TPEOOBAHUS eAMHOTO opdorpaduaeckoro
pexuma.

5.0nenka TecToBBIX padoT

Tectsl, cocTosIME U3 TATH BOMPOCOB MOXKHO MCIIONB30BaTh MOCTE N3YUEHUs KakJoro Marepuaia (ypoka). Tect uz 10-15 Bompocos
UCIIOJNIB3YETCS ISl mepuoindeckoro KoHTpois. Tect u3 20-30 BonmpocoB HEOOXOMMO UCIIOJIb30BATh AJIi UTOTOBOTO KOHTPOJISL.

HpI/I OLICHUBAHWU HCIIOJIL3YCTCA CICAYIOMIIasA HIKaia:

IJI1 TECTa U3 IS TH BOIIPOCOB



* HET OIUOOK — OICHKA «5»;

* 0JIHA OIIUOKAa — OLICHKA «4»;

* JIBE OIIUOKH — OLIEHKA «3»;

* TpH OIIMOKH — OIICHKA «2».

Jns Tecra u3 30 BOonpocoB:

* 25-30 nmpaBUIIBLHBIX OTBETOB — OILICHKA «5»;
* 19-24 npaBUIIHHBIX OTBETOB — OLICHKA «4»;
* 13-18 npaBUIBHBIX OTBETOB — OILICHKA «3»;

* MEHbIIIE 12 MpaBHIBHBIX OTBETOB — OILICHKA «2.
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