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HOACHUTEJIBHASA 3AIITMCKA

[Iporpamma 1o XMMuUM Ha YpOBHE CpeaHETo 001ero oopazoBanus papadoTrana Ha ocHoBe denepanbHoro 3akoHa ot 29.12.2012 Ne 273-D3
«O6 ob6pazoBanuu B Poccuiickoii denepanum», TpeOOBaHUN K pe3ylbTaTaM OCBOSHHS (enepalibHON 00pa3oBaTeNbHON MPOTPaMMBbI CPETHETO
obmero o6OpaszoBanus (DPOII COO), npencraBieHHbX B DefepanbHOM TOCYIapcTBEHHOM oOpazoBarenbHOoM crangapre COO, ¢ yuérom
Konnenuun npenogaBanust yaeGHOro mpeamera «XuMus» B 00pa3oBaTeNbHBIX opranuzanusax Poccuiickoit deaepannu, peanns3yomux OCHOBHbIE
o0pa3zoBaTenbHbIC IPOTPaMMBbI, 1 OCHOBHBIX MOJ0KeHu# «Ctparerun pa3Butus Bocnutanus B Poccuiickoit @enepannu Ha nepuon a0 2025 roga»
(Pacnopspxenune [IpaButenbctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY NOJIXOJOB K pa3pabOTKe MPOrpaMMbl MO XMMHHU, K OINpEIeNieHHuI0 oOIeil crpaTeruu OOy4yeHHs, BOCIUTAHUS M Pa3BUTHUS
oOyuaromuxcsi cpeacTBamMu yueoHoro npeamera «Xumus» anst 10—11 kimaccoB Ha 6a30BOM ypOBHE COCTaBWIIM KOHIIENTYalbHbIE MOJOKEHUS
OI'OC COO o B3auM000yCIOBIEHHOCTH LIEJIEH, COAEpKaHUS, PE3YIbTATOB 00YUEeHUs U TPEOOBAHUM K YPOBHIO ITOATOTOBKH BBIITYCKHUKOB.

XuMHUecKkoe 00pa3oBaHME, IMOIy4aeMO€ BBITYCKHHKAMHU O0IIEe00pa3oBaTebHONW OpraHW3alMy, SBISETCS HEOTHEMJIEMON YacThlo X
oOpazoBaHHOCTH. OHO CIYKUT 3aBEpIIAIOIIMM JTAlOM peaju3alid Ha COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIIOUEBBIX IEHHOCTEH,
MPUCYIIUX IIEIOCTHOM CHCTEME XHMHUYECKOrO o00pa3oBaHMsS. IJTH IIEHHOCTH KacaroTCsl TO3HAHUS 3aKOHOB MPUPOIbI, (OPMUPOBAHUS
MHUPOBO33PEHUSI U OOIIeH KyJIbTYPHI YEJIOBEKA, a TAaK)KE IKOJOTHUYECKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY 3JI0POBBIO M MPHUPOIHON Cpene.
Peanm3yercs xumudeckoe oOpazoBaHre OOYYAIOIIUXCS HA YPOBHE CPEIHEro oOmero oopa3oBaHUsl CPEICTBAMU YUIEOHOTO TpeaMeTa «XHUMUs,
CoJiep’)KaHuEe M TOCTPOCHHE KOTOPOTO OIpEAeTeHbl B MPOTrpaMMe MO XHUMHH C YYETOM CHelU(pUKA HAyKH XUMHH, €€ 3HAYeHHUS B MO3HAHUU
IPUPOJBI U B MaTepUAIIbHOW JKHU3HU OOIIECTBA, a TakkKe ¢ Y4ETOM OOIIMX Lesed M MPUHIMIIOB, XapaKTepU3YIOIIUX COBPEMEHHOE COCTOSHHE
CUCTEMBI cpesiHero oomero oopa3zoBanus B Poccuiickoit denepanuu.

XUMHUsL Kak 3JEMEHT CHCTEMbl €CTECTBEHHBIX HAyK HUIpaeT Oco0yl0 pojib B COBPEMEHHOM LMBWJIM3ALMU, B CO3/IaHUM HOBOM 0a3bl
MaTepuagbHOW KynbTypbl. OHa BHOCHUT CBOM BKJIaq B (OPMHUPOBAHHE PALMOHAIBHOTO HAYYHOTO MBIIIJICHHS, B CO3JaHUE IEIOCTHOTO
NPEJCTaBICHUS 00 OKPY)KAIoLeM MHpE Kak O €IMHCTBE MPHUPOJBI U YeloBeKa, KOTopoe (OpMHUpYeTCs B XUMHM Ha OCHOBE MOHUMAaHUs
BELIECTBEHHOI'O COCTaBa OKPYXKAIOIIEr0 MUpa, OCO3HAHUS B3aWMOCBS3H MEXy CTPOCHHEM BEILECTB, UX CBOMCTBAMM M BO3MOKHBIMH 00JacTIMU
MIPUMEHEHUS.

TecHo B3auMoOJENCTBYs C APYTMMH €CTECTBEHHBIMH HayKaMH, XMMHsS CTajla HEOThEMJIEMON 4acThbi0O MUPOBOM KYyJIbTYpPbI, HEOOXOIUMBIM
YCJIOBHEM YCIEIIHOTO TpyJda M JKU3HM KaXAoro uieHa odmiectBa. CoBpeMeHHas XMMHUSI KaK HayKa CO3MJaTebHas, KaKk HayKa BBICOKHX
TEXHOJIOTHI HampaBjeHa Ha PEIIeHHE TI00aIbHBIX MPOOJIEM YCTOMYMBOTO PAa3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, YHEPTETHUECKOM, MHIIECBOMH,
HKOJIOTMUYECKOM 0€30MacCHOCTH U OXPAHBI 3710POBbSL.

B cooTBercTBUM ¢ OOIMMH LEISIMHM U NMPUHLIMIAMH CPEIHEro oOlero odpazoBaHMs cojepxkanue mpeaMera «Xumus» (10-11 kmaccsl,
0a30BbIii YpOBEHb M3YYEHHsS) OPUEHTHPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIBTYPHYIO MOATOTOBKY OOYYaIOIIMXCs, HEOOXOIUMYIO MM IS



BBIPa0OTKH MHUPOBO33PEHUECKUX OPUEHTUPOB, YCIEIIHOTO BKJIIOUEHHUS B )KU3Hb COIIMYMa, MPOIOJDKEHUSI 00pa30oBaHUs B pa3IMYHbIX 00JIaCTAX, HE
CBSI3aHHBIX HEMOCPEACTBEHHO C XUMUEH.

CocraBnsromuMu ipeaMeTa «XuMUs» SBISIOTCS 0a30Bbie Kypchbl — «Opranmueckas xumusi» U «OOImas U HeopraHudeckas XUMUS,
OCHOBHBIM KOMIIOHEHTOM COJIEpKaHMsI KOTOPBIX SBJISIOTCS OCHOBBI 0a30BOM HAayKHU: CHCTEMa 3HAHUIM 10 HEOPraHUYEeCKOH XUMHH (C BKIIOUEHHUEM
3HaHUW U3 OOlIell XUMHHM) W OpraHuyecko xumuu. PopMUpOBaHHE AAHHON CHCTEMBbl 3HAHMM MpPH H3YYEHHM MpeaMeTa obecreynBaeT
BO3MOKHOCTH PACCMOTPEHHUS BCETO MHOT000pa3us BEIIECTB HA OCHOBE OOIINX MOHSATUN, 3aKOHOB U TEOPHI XUMHH.

Crpykrypa conepkanusi KypcoB — «Opranuyeckas xuMus» U «O011as 1 HeopraHuveckasi Xumus» chopMupoBaHa B MporpaMme 1o XUMUU
HAa OCHOBE CHCTEMHOr0 MOJXOAa K H3Y4YEHHIO y4eOHOro marepuaiga u OOyCIIOBIEHAa HCTOPUYECKH OOOCHOBAaHHBIM Pa3BUTHEM 3HAHHM Ha
ONpeeaEHHBIX TEOPETUUECKUX YPOBHsX. Tak, B Kypce OpraHMYeCKOM XMMHUHU BELIECTBA PACCMATPUBAIOTCS HA YPOBHE KJIACCUYECKOM TEOpUHU
CTPOCHHUSI OPTaHUYECKUX COCIMHEHUM, a TAKKE HA YPOBHE CTEPCOXMMUUYECKHUX U JIEKTPOHHBIX MPEJICTABICHUN O CTpOeHUH BemlecTB. CBeeHus
00 M3y4aeMbIX B Kypce€ BEIIECTBAX MAIOTCS B PA3BUTHU — OT YIJICBOJIOPOIOB JIO CIOKHBIX OMOJIOTMYECKH aKTUBHBIX COeqUHEHWH. B kypce
OpPraHMYECKON XMMUHU TOJIYYalOT pa3BUTHE CPOPMHUPOBAHHBIE Ha YPOBHE OCHOBHOTO 00Iero oOpa3zoBaHUs MEpBOHAYANBHBIE MPEACTABICHHS O
XUMHUYECKOH CBSI3U, KJIACCU(PUKAITMOHHBIX MTPU3HAKAX BEIIECTB, 3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHHUS, O XUMHUUECKON PEaKIIHH.

[Tox HOBBIM YIJIOM 3peHHUs B mpeaMere «XuMus» 0a30BOr0 ypOBHS pacCMAaTPUBACTCS M3YYCHHBIM HAa YpPOBHE OCHOBHOTO OOIIETro
o0pa3oBaHMs TCOPSTHUSCKUN MaTeprual U (aKTOJIOTUYECKUE CBEACHHS O BEIIECTBAX U XMMHYECKOH peakiun. Tak, B 4aCTHOCTH, B Kypce «Oo0mmas
Y HEOpraHWYEeCKas XUMHUs» 00y4aroIIUMCs MPEIOCTABIAETCS BOZMOKHOCTh OCO3HATh 3HAYECHUE TIEPUOIUYECKOTO 3aKOHA C O0IIETEOPETUIECKHUX U
METOJIOJIOTUYECKUX TO3UIUNA, TIy0Xke MOHATh UCTOPHUYECKOE H3MEHEHUe (YHKIMI 3TOro 3akoHa — OT oOoOmaromieil 10 OObSICHSAIOMEH U
MIPOTHO3UPYIOLLEH.

Enunas cuctema 3HaHU O BaXKHEMIIUX BEIIECTBAX, UX COCTABE, CTPOSHUM, CBOMCTBAX M NMPUMEHEHHUH, & TAKKE O XUMHUYECKUX PEAKIIHIX,
WX CYIIHOCTH W 3aKOHOMEPHOCTAX TMPOTEKaHUs JomojiHgeTcss B Kypcax 10 w 11 KiaccoB dlieMEHTaMH COJEpKaHUsS, WMEIOIIUMU
KYJIbTYPOJIOTHYECKUIA U MPUKIATHON XapakTep. DTH 3HAHUS CIIOCOOCTBYIOT MOHMMAHUIO B3aUMOCBSI3H XUMUU C IPYTUMH HAyKaMH, PaCKpPhIBAIOT
e€ poJib B MO3HABATENFHOM U MPAKTUUECKON IEATETHbHOCTH YEJIOBEKa, CIIOCOOCTBYIOT BOCIIUTAHUIO YBAKEHUS K MPOIIECCY TBOPUYECTBA B 00JIACTH
TEOPUH M MPAKTUUCCKUX MPHUIOKEHUN XUMHH, TIOMOTAIOT BBITYCKHUKY OPHUEHTHUPOBATHCS B OOIIECTBEHHO M JIUYHOCTHO 3HAYUMBIX MPOOJIEMax,
CBSI3aHHBIX C XMUMHEH, KPUTUUYECKH OCMBICIUBATh WH(OpPMAIMIO U MPUMEHATH €€ JUIsl TOMOJHEHUS 3HAHWM, PEUICHUS HHTEIIEKTYaIbHBIX U
HKCIIEPUMEHTANIBHBIX HCCIENOBAaTeNIbCKUX 3alad. B 1emom cojaepkaHue Y4eOHOTro TMpeaMera «XUMHUs» JaHHOTO YPOBHS HW3YyYeHUs
OPUEHTHPOBAHO Ha (OPMUPOBAHHME Yy OOYYAIONIMXCS MHPOBO33PEHUECKONH OCHOBBI ISl TMOHUMAaHHS (UIOCOPCKUX UACH, TaKUX Kak:
MaTepuaibHOE €IMHCTBO HEOPTaHMYECKOTO W OPTaHWYECKOTO MHpa, OOYCIOBJICHHOCTh CBOMCTB BEIIECTB HMX COCTAaBOM U CTPOCHHEM,
MMO3HABAEMOCTh TPHUPOAHBIX SBJICHUM IMYTEM OKCIEPUMEHTA M PEIICHUS TMPOTUBOPEUMA MEXKIy HOBBIMH (aKTaMH W TEOPETHUYCCKUMU
MPEINOChUIKAMHU, OCO3HAHWE POJU XMMHH B PEIICHUU HKOJIOTHMUYECKUX TpoONieM, a TakkKe MpoOsieM cOepeKeHUs SHEPreTHUYEeCKUX PECYPCOB,
CBIPbsI, CO3/IaHUSI HOBBIX TEXHOJIOTUH U MaTepHUAJIOB.



B mulane pemeHust 3ajad BOCIUTAHMSA, Pa3BUTUS M COLMAIM3ALMU OOYYAIOLIMXCS HPUHATBIE MPOrPaMMONM IO XMMHUHU MOAXOIbI K
OIIPEJICIICHUIO COJCPKAHUS U TOCTPOSHHS TIPeIMETa MpelyCcMaTpUBalOT ((OPMUPOBAHNE YHUBEPCAIBHBIX YUEOHBIX NEHCTBHIA, MMEIOINX 0a30BOe
3HAYCHUE Ui PA3JIMYHBIX BHJOB JIEATEIBHOCTH: pEHICHUs NpobjeM, IMOWCKa, aHaium3a U 00paboTku HH(OpManuu, HEOOXOTUMBIX JUIS
IPUOOPETEHUS ONBbITA IPAKTUUECKONW U MCCIIEJ0BATENIbCKON 1€ TEIbHOCTH, 3aHUMAIOIIEH Ba)KHOE MECTO B TO3HAHUU XUMUH.

B nmpaxTuke npenojaBaHus XMMHUU KaK Ha YpOBHE OCHOBHOTI'O 0011lero o0pa3oBaHus, Tak U Ha YpPOBHE CpelHEro o01ero oopa3oBaHus, Npu
OIIpECIICHUN COJIEP)KATEIbHON XapaKTEpPUCTUKU LeJell H3Y4eHHs NpeaMeTa HalpaBJIE€HUEM IE€PBOCTENEHHOW 3HAYMMOCTH TpPAJULMOHHO
npu3HAETCST POPMHUPOBAHUE OCHOB XMMHUECKOM HAyKH KakK OOJACTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTHUYECKON JESITEIbHOCTH YelloBeKa U
KaK OJJHOIO M3 KOMIIOHEHTOB MHUPOBOM KyibTypbl. C METOAMYECKON TOUYKM 3pEHMs TAKOM MOAXOJ K ONPEIENCHHIO LeJed M3ydeHus MpeaMmera
SBJISICTCS BIIOJIHE OIIPABJaHHbIM.

CornacHo JaHHOH TOYKE 3pEHHUS TTIABHBIMU LIESIMUA U3YUSHHS ITpeaMmeTa « XuMus» Ha 6azoBoM ypoBHe (10 —11 ki) sBustroTCs:

e (opMHUpPOBaHHME CUCTEMbl XUMHUECKUX 3HAHUI KaK BaKHEHIIEH COCTaBIISIONIEH eCTeCTBEHHO-HAYYHOM KapTUHBI MHpa, B OCHOBE KOTOPOM
JIeKaT KIIFOYEBbIC MOHATHS, (PyHIaMEHTaJIbHbIE 3aKOHBI U TEOPUH XUMHUH, OCBOCHHUE SI3bIKAa HAYKH, YCBOCHHE M MOHUMAHUE CYITHOCTH
JOCTYIHBIX 0000IIEHNN MUPOBO33PEHYECKOT0 XapaKTepa, 03HAKOMJICHUE C UCTOPUEH UX pa3BUTHS U CTAHOBIICHUS;

e (opMHUpOBaHHME W PA3BUTHE MPEICTABICHUA O HAayYHBIX METOJAaX IO3HAHUS BEIIECTB W XMMHUYECKHUX PEaKIUi, HEOOXOIUMBIX JUISA
npUOOpETeHUs] YMEHUH OPUEHTHPOBATHCS B MHPE BEIIECTB MU XUMHUYECKUX SIBJICHUH, UMEIOIUX MECTO B MPUPOJEC, B MPAKTUICCKON U
MIOBCEIHEBHOM KU3HU;

® pa3BUTHE YMEHUU U CIIOCOOOB JIEATEIBHOCTH, CBSI3aHHBIX C HAOIIOJIEHUEM U OOBSCHEHUEM XUMHUYECKOI0 IKCIEPUMEHTA, COOJII0IEHUEM
paBui 0€301MacHOro OOpaIIeHHUs C BEIIECTBAMHU.

Hapsiny c atuM, coaepkaTeslbHas XapaKTepUCTHKa LeNed W 3aJad W3Y4eHHs IpeAMeTa B IporpaMMe IO XUMHUHM YTOYHEHa H
CKOPPEKTUPOBAaHA B COOTBETCTBUU C HOBBIMHM IPHUOPUTETAMHU B CHUCTEME cpelHero olmiero odopazoBaHus. CeroiHsi B MpeNojaBaHUU XUMUU B
0oJbIlIel CTETeHN OTAAETCS MPENNOUYTEHUE MPAKTUUECKOW KOMIIOHEHTE COZEepX aHUsl 00y4eHUsI, OpUEHTUPOBAHHON Ha MOATOTOBKY BBIITYCKHUKA
00111e00pa30BaTeIbHON OpraHU3alluy, BIIAICIOLIEr0 He HA0OpOM 3HaHUH, a (PYHKIIMOHAJIBHONW I'PaMOTHOCTBIO, TO €CTh CHOCO0AaMHM U YMEHUSMHU
aKTUBHOTO MOJIYYEHMsI 3HAaHUM U IPUMEHEHHUS UX B PEAJIbHOM JKU3HM JUIsl PEIICHUS IPAKTUYECKUX 3a1a4.

B cBs3u ¢ 3TUM NpU U3y4YEHUHU IIpeIMeTa «XUMUS» TOMUHHUPYIOIIee 3HaYeHNE MPUOOPETAIOT TaKUe LENH U 3aJ]aul, KaK:

ajanrtanus o0y4arommxcs K YCJIOBUAM JAMHAMMYHO pPa3BUBAIOLIErocs MHpa, (pOpMHpOBaHME HHTEUIEKTyaJlbHO Pa3BUTON JMYHOCTH,
rOTOBOH K caM000pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSTEIbHOMY HMPUHSATHIO IPAMOTHBIX PELICHUH B KOHKPETHBIX XU3HEHHBIX CHUTYaIUSX,
CBSI3aHHBIX C BELIECTBAMM U UX IPUMEHEHHEM;

(dbopMupoBaHHe y OOy4YalOIIMXCS KIIFOUEBBIX HABBIKOB (KJIIOYEBBIX KOMIIETEHIUH), UMEIOUINX YHHUBEPCAIbHOE 3HAU€HUE JUJIS Pa3IH4HbIX
BUJIOB JI€SITEIbHOCTH: PELICHUs MPpo0ieM, MOUCKa, aHanu3a U 00paboTku HHGOpMaIMU, HEOOXOJUMBIX I IPUOOPETEHHSI OTbITa AESITEbHOCTH,



KOTOpasi 3aHMMaeT BaKHOE MECTO B MO3HAHWW XWMHH, a TAKXKE IS OICHKH C TO3MIMKA SKOJIOTUYECKON 0e30MacHOCTH XapaKTepa BIHSHUS
BEIIECTB U XUMUYECKHX MIPOIECCOB HA OPTaHMU3M YEJIOBEKa U MPUPOIHYIO CPELY;

pa3BHUTHE TIO3HABATEIHHBIX HHTEPECOB, MHTEIUICKTYATbHBIX U TBOPUYECKUX CIOCOOHOCTEH OOYYAIOIIUXCS: CIIOCOOHOCTH CaMOCTOSITEILHO
npuoOpeTaTh HOBBIC 3HAHUS MO XMMHHA B COOTBETCTBUU C JKU3HEHHBIMH IMOTPEOHOCTSMHU, HCIOJIH30BATh COBPEMEHHBIC WH(OPMAIIMOHHBIC
TEXHOJIOTUH JUTS TIOMCKA U aHaJIM3a YYeOHOH M HAyYHO-TIONYJISIPHOW HH(POPMALIUU XUMUYECKOTO COJICPIKAHHS,;

dbopMUpOBaHHE H pa3BUTHE Y OOYYAIOIMUXCS AaCCOIMATHBHOTO W JIOTMYECKOTO MBIINUICHUS, HAOII0IaTEeIbHOCTH, COOPaHHOCTH,
AKKYPAaTHOCTH, KOTOPBIC OCO6€HHO HCO6XOI[I/IMBI, B 4YaCTHOCTHU, IIPH IIJIAHUPOBAHHUU U MMPOBCACHUN XUMHUYCCKOI'O SKCIICPUMCHTA;

BOCIIUTAaHUE Yy OOy4Yaromuxcs yOSKIEHHOCTH B T'yMaHHCTUYECKON HAINPaBICHHOCTH XUMHH, €€ BOXHOW POJIM B PEIICHHH TIIOOATBHBIX
npoOJIeM PalMOHAIBHOTO MPHUPOJIOIIOIB30BaHUS, MOMIOJIHEHUS YHEPTETUYCCKUX PECYPCOB M COXPaHEHHs MPUPOJHOTO PAaBHOBECHUS, OCO3HAHMUSI
HEOO0XOAMMOCTH OEPEKHOTO OTHOIICHUS K MPUPOAE U CBOEMY 3I0POBBIO, a TaKKe MPHOOPETEHUS OIBITAa MCIOIB30BAHUS MOITYYECHHBIX 3HAHHN
AT IPUHATUSA TPAMOTHBIX peHIeHHfI B CUTyalluAX, CBA3AHHBIX C XUMUYCCKUMU ABJICHUAMU.

B y4eOHOM 1utaHe cpegHero oomero oopa3oBaHusi y4eOHBINA MPEaIMET «XUMHUS», U3ydacMblii Ha 0a30BOM YPOBHE, SIBIISICTCS 0053aTEIbHBIM
y4EOHBIM MTPEIMETOM.

OO1mee YuCIIO YacoB, OTBEIEHHBIX IS H3yUSHUSI XUMUH, Ha 0a30BOM YpOBHE CpeAHETo 00IIero oopasoBanus, coctaBiseT 68 gacos: B 10
kiacce — 34 gaca (1 gac B Heneno), B 11 kiacce — 34 yaca (1 gac B Henernio).



COJEP)KAHUE OBYYEHUA
10 KJIACC
OPI'AHUYECKASA XUMUA

Teoperuyeckne 0OCHOBBI OPraHUYeCKONM XUMMH

IIpenMer opraHM4ecKON XUMHUH: €€ BOSHUKHOBEHUE, PA3BUTUE U 3HAYCHUE B IIOJIyYCHNUN HOBBIX BEIECTB U MaTepuaoB. Teopus cTpocHUs
opraHudeckux coequHeHud A. M. BbyrtiepoBa, €€ ocHOBHble Noj0XeHUA. CTpyKTypHble (GOpPMYJbl OpPraHMYECKHX BellecTB. ['omosnorus,
n3oMepursa. XUMHUYECKas CBA3b B OPraHUYECKUX COCIMHEHUAX — OJMHAPHBIC U KPATHBIE CBSI3H.

[IpencraBinenre o kinaccuukanmuu OpraHMYeckux BemlecTB. HoMmeHknaTypa oOpraHMYecKMX COEAMHEHMHM (cucTeMarudeckas) u
TPUBUAJIbHBIC HA3BAaHUS Ba)KHEHUIINX ITPEICTABUTENIECH KIIACCOB OPraHUYECKUX BELIECTB.

OKCIIepUMEHTAJIbHbBIE METOJbl M3Y4EHHUs BEIIECTB M MX HPEBpallleHUH: O3HAKOMJICHHE C o00pa3laMy OpraHMYecKHUX BEILIECTB U
MaTepuajlaMi Ha MX OCHOBE, MOJEIMPOBAHHE MOJIEKYJ OPraHHMYECKUX BEIIECTB, HAONIOJICHHE M OINMCAaHHWE JIEMOHCTPAIIMOHHBIX OIIBITOB IO
MIPEBPALICHUIO OPIraHUYECKUX BELECTB MPU HAarpeBaHuu (IJI1aBjIeHHEe, 0OyTrJIuBaHUE U TOPEHUE).

YriaeBogopoabl

AJNKaHBI: COCTaB U CTPOCHME, TOMOJIOIMYECKHH psia. MeTaH U 3TaH — NMpOCTeHINe NMpeJCTaBUTENHN aIKaHOB: (PU3NYECKHE U XMMUYECKHE
CBOMCTBA (peaKLMU 3aMeIeHHs U TOPEHUs ), HaX0XKACHUE B IPUPOJIE, TOJTyYCHHE U IIPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOECHME, FOMOJIOTMUECKUH psl. DTUIEH M HPONWIEH — MPOCTEUIINE NPEICTaBUTENN aJKEHOB: (QU3NYECKHE U
XMMHUYECKHE CBOICTBaA (peakuy T'uApUPOBaHHUs, FAIOTEeHUPOBAaHNUS, TUIpaTallii, OKUCIEHUS U MOJIUMEPHU3aliN), TOJIyYeHUE U IPUMEHEHHE.

Ankanuensl: Oyraguen-1,3 u metunOyraauen-1,3: crpoeHue, BaXHEHIINe XUMUYECKHE CBOMCTBA (peakuus noiauMepusanun). [lomyyenue
CUHTETUYECKOIO Kay4yyKa U PE3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTHYECKHUI psia. ALETHIEH — MPOCTEHUIINI MTPeICTaBUTENb aIKUHOB: COCTaB, CTPOEHUE,
¢u3nyecKkre 1 XUMHUYECKHE CBOMCTBA (peakliuy THIPUPOBaHUS, raJlOreHUPOBAaHMs, THApPATAIlH, TOPEHMS] ), TOJTyYEeHHE U IPUMEHEHHUE.

Apensbl. benszon: cocraB, cTpoeHue, (uznyeckre M XMMHUYECKHE CBOICTBA (peaklMM TajlOreHUpOBaHMS M HUTPOBAHHS), MOJIY4YEHUE U
npuMeHenue. Tonyon: cocmas, cmpoeHue, ¢pusuueckue u Xumudeckue cE0lUcmea (peaKyuu 2aio2eHUpoSaHus U HUMpOSAHUs), NOJYYeHUue U
npumenenue. TOKCHYHOCTb ApEHOB. [ eHeTHYeCcKas CBA3b MEXAY YIIE€BOAOPOAAMH, IPUHAIEKAIIUMHU K PA3JTMYHBIM KJIACCAM.

[IpupoaHble UCTOYHMKH YIIIeBOAOPOJOB. [lpuponHblii ra3 u momyTHele HedTsHble ra3bl. HedTh u e€ mnpoucxoxaeHue. CrocoObl
nepepadoTKU HePTH: MEPEeroHKa, KPEeKUHT (TepMHUECKUH, KaTaluTHdeckuil), muposu3. IIponykTsl mepepaboTku He(TH, WX NPHUMEHEHHE B
MIPOMBIIIJICHHOCTH U B ObITY. KaMeHHBIH yroJib ¥ IPOJYKTHI €ro nepepadboTKy.



DKcrepuMEHTAIbHbIE METOJbl U3YyUEHHUsSl BEIEeCTB M UX IPEBpAIICHMI: O3HAKOMIIEHHE C 00pa3llaMM IUIacTMAacC, KaydyyKOB M PE3UHBI,
kotekiuu «Hedp1b» u «Yronb», MOIEIMPOBAHUE MOJICEKYJ YTJIEBOJOPOIOB W TaJlOTCHOIPOU3BOJHBIX, MPOBEICHUE HPAKTHYECKOU pPaOOTHI:
MOJTyYEHUE ITHIICHA U U3YUYEHUE €ro CBOMCTB.

Pacuérnble 3agaumn.

Bbruncnenuss mo ypaBHEHMIO XHMHUYECKOM peakuuu (Macchl, 00bEMa, KOJIMYECTBA HMCXOJHOTO BEIIECTBA WIM MPOAYKTa PEAKIUH IO
W3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJTHOTO U3 UCXOIAHBIX BEIIECTB WM MIPOAYKTOB PEAKIIHH).

Kucaopoacoaep:kamme oprannyeckue coeuHeHust

[IpenenbHble OAHOATOMHBIE CHUPTHL. MeETaHON W 3TAaHOJN: CTpPOEHHE, (PU3NYECKUE U XHUMHUYECKHE CBOMCTBA (peakUMH C aKTUBHBIMU
MeTaJlJlaMH, rajJoreHOBOJOPOIaMu, TOpEeHNne), MpUuMeHeHue. BoiopoaHbie CBsA3M MEXKAy MOJIEKYJIaMi CIUPTOB. JlelicTBue MeTaHoa 1 3TaHoJIa Ha
OpraHu3M YeJIOBEKa.

MHoroaToOMHBIE CIUPTHL. DTUJICHTIIMKOIb U TIIALEPUH: CTPOCHHE, (PU3NYECKHE U XUMHUYECKUE CBOMCTBA (B3aMMOACHUCTBUE CO MIETOYHBIMU
MeTaJulaMH, KaueCTBEHHAs peakysi Ha MHOI0aTOMHbIE cIUPTHI). JleficTBUe Ha opraHu3M yesioBeka. [IpuMeneHue riuneputa U STUICHIIIMKOJSL.

®deHoJI: CTpoeHUE MOJIEKYJIbI, (u3ndYeckue U Xxumuueckue cBoiicta. TokcuuHocTs (eHona. [Ipumenenue gpenona.

Anpnerunpl U Kemowuvi. POpMaIbAETHI, alETANbICTU: CTPOCHUE, (PHU3MUECKHE M XHWMHUYECKHE CBOWCTBA (pEakiuM OKHUCICHUS U
BOCCTAaHOBJICHHS, KAUECTBEHHBIC PEAKINH ), TIOJyY€HUE U IPUMEHEHHUE.

OHOOCHOBHBIE IIpeeNibHbIe KapOOHOBBIE KUCIOTH. MypaBbHHAs U YKCYCHAsl KMCJIOTBI: CTPOCHHUE, (PU3HUECKUe U XUMUYECKUE CBOWCTBA
(cBoiicTBa, OOmMe [UIg Kiacca KUCJIOT, peakuus 3Tepudukanuu), noinydeHue U npumeHenue. CreapuHOBas M OJIEMHOBAs KHUCIOTHI Kak
IPEJCTaBUTENN BBICHIMX KapOOHOBBIX KUCIOT. Mbljla KaKk COJIM BBICIIMX KapOOHOBBIX KHUCIIOT, UX MOoIIee JeiicTBHE.

Crnoxable 2pHUpBI KaK MPOU3BOJHBIE KapOOHOBBIX KUCIOT. ['maponms cinoxHbIX 3¢upos. Xupel. ['maponus xupos. [IpumeneHne xupos.
buonornueckas poJib ;KUPOB.

VYraeBoasl: cocTaB, Kiaccu(UKalus yrieBoaoB (MOHO-, JU- M Moaucaxapujel). ['mroko3a — mpocreifmuii MOHOcCaxapua: OCOOEHHOCTH
CTPOEHHUSI MOJIEKYJbl, (PU3NUYECKUe M XUMHUYECKHEe CBOMCTBa (B3ammojeiictBue ¢ ruapokcunom meau(ll), oxucneHne aMMuUauHbIM PacTBOPOM
okcua cepedpa(l), BocctaHoBieHHe, OpOXKEHHE TIIHOKO03b), HAXOKICHHE B IPUPOJIe, TPUMEHEHUE, Orosornueckas posb. @orocunte3. @pykrosa
KaK M30Mep TITFOKO3BI.

Kpaxman u nemiosno3a Kak npupojHble noiauMepbl. CTpoeHne KpaxMana U 1esuitoiao3bl. Pu3ndeckue 1 XMMUUYECKUe CBOMCTBA Kpaxmana
(TuapoHN3, KAaUEeCTBEHHAs PEaKIUs C HOJIOM).

DKCcIepUMEHTATbHBIE METOABl M3YYeHHs BEIIECTB W WX TPEBPAICHHIA: MPOBEICHHE, HAONIOJACHWE W ONHMCAHUE JIEMOHCTPAIMOHHBIX
OIBITOB: TOPEHHE CIHPTOB, KAYSCTBEHHBIC PEAKIIMH OJHOATOMHBIX CIHPTOB (OKHCIeHUE TaHosa okcuaoM Meau(ll)), MHOroaTOMHBIX CITUPTOB
(B3aumopeiicTBue rauiepuHa ¢ ruapokcugom meau(ll)), anpaerngoB (OKuciIeHHE aMMHAYHBIM PacTBOpoM okcuia cepedpa(l) u ruapoxcumiom
menu(ll), B3aumoeiicTBre KpaxMaia ¢ H0JI0M), POBEICHHE IPAKTUYECKON pabOThI: CBOMCTBA PacTBOpPa YKCYCHOM KHCIOTHI.



Pacuérhple 3amaun.

Bbruuciienuss mo ypaBHEHHIO XMMHUYECKON peakuuu (Macchl, 00b&Ma, KOJIMYECTBA MCXOJHOTO BEIIECTBA WM MPOAYKTA pPEaKIUH II0
M3BECTHBIM Macce, 00bEMY, KOJTMUECTBY OJJHOTO M3 MCXOTHBIX BEUIECTB MM MPOTYKTOB PEAKIUH).

A3oTconeprkaliye opraHn4eckie CoeIMHeHusI.

AMUHOKHUCIIOTHI KaK aM(pOTepHbIe OpraHndeckue coenrHernus. Gu3ndyeckue 1 XuMUYEeCKHe CBOMCTBA aMUHOKHUCIIOT (Ha MPUMeEpe TIUIUHA).
buonoruueckoe 3HaueHre aMUHOKUCIIOT. [lenTuabl.

benku kak TpHpPOIHBIE BBICOKOMOJIGKYISIpHBIC coenuHeHus. [lepBuuHAs, BTOpUYHAS U TPETHYHAS CTPYKTypa OeiakoB. XHUMHUYECKUE
CBOMCTBA OEJIKOB: TUAPOIIN3, IEHATYPALIKS, KAYECTBEHHbIE PEaKIIMK Ha OEIIKU.

DKClepUMEHTAIbHBIE METObl H3Y4YeHHs] BEIIECTB M UX MpEeBpallleHui: HaONI0JeHWe U OMNHCAHHME JIEMOHCTPAI[MOHHBIX OIBITOB:
JeHaTypanus OEIKOB IPH HarPEBAaHHH, IIBETHBIC PEAKIINH OCITKOB.

BbicokomosiekyisipHbIe cOeJUHEeHUA

OcHOBHbIE TIOHATHS XMUMHH BBICOKOMOJEKYJSPHBIX COCAMHEHUN: MOHOMEp, MOJIMMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEpPU3AIIHH,
cpenHsisi MoJieKyJsipHas Macca. OCHOBHBIE METO/Ibl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COEAMHEHUHN — MMOJIMMEPHU3aLIUsl U TOJIUKOHACHC AU

DKCIIepUMEHTAIBHBIC METOJbI M3yYEHHUS BEIISCTB M HMX MPEBPAIICHUI: O03HAKOMJICHHWE C O0pa3lamMH MPUPOTHBIX U HCKYCCTBEHHBIX
BOJIOKOH, IJIACTMAcC, Kay4yKOB.

MexnpeaMeTHbIE CBSI3U.

Peanu3anus MexXmnpeaMEeTHBIX CBsI3el P U3yYEeHUH OpraHnyeckoi xuMuu B 10 kiiacce oCcyIecTBiIsieTcs Yepe3 UCIOIb30BaHUE KaK O0IIHUX
€CTECTBEHHO-HAYUYHBIX MMOHATUM, TaK U MOHATUMN, ABISIOIIMNXCA CUCTEMHBIMU JUISI OTJEIBHBIX TPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OOmue ecTecTBEHHO-HAy4yHblE TIOHATHA: SBJIEHME, HAY4HbIH (aKT, TUIOTEe3a, 3aKOH, TEOpHUs, aHaliu3, CUHTE3, Kiaccuduxamms,
MEepUOANYHOCTb, HA0JII0IEHUE, U3MEPEHNE, SKCIIEPUMEHT, MOJICTMPOBAHNUE.

®dwuszuka: Matepusi, SHEPTuUs, Macca, aToM, dJIEKTPOH, MOJIEKYJa, SJHEPTeTUUECKUI YPOBEHB, BEUIECTBO, T€NO, 00bEM, arperaTHOE COCTOSIHHE
BelIecTBa, (PU3NUECKHE BETUYUHBI H TUHUIIBI UX U3MEPEHUSI.

buonorust: xnerka, opranusMm, Ouocdepa, oOMEH BelIECTB B oOpranu3Me, (OTOCHHTE3, OMOJOTHYECKH AaKTHUBHBIE BerlecTBa (Oenkw,
YTJIEBO/IbI, )KUPbI, PEPMEHTHI).

I'eorpacdus: MuHepabl, TOpHbIE TOPOIbI, MOJIE3HBIE HCKOMAeMbIE, TOTLIINBO, PECYPCHI.

TexHonorus: NUIIEBbIe MPOAYKThI, OCHOBBI PAIIMOHAILHOIO MUTAHMS, MOIOIINE CPEJCTBA, JEKAPCTBEHHbIE U KOCMETHYECKUE Mpenaparhl,
MaTepHuabl U3 HCKYCCTBEHHBIX U CHHTETUYECKHUX BOJIOKOH.

11 KJIACC



OBIIASA U HEOPTAHHYECKAS XUMUA

Teopernueckne 0CHOBBI XUMHUH

XUMHYECKHUH deMeHT. AToM. SAapo aToma, H30TOMBI. DJIEKTPOHHAs 000JI09Ka. JHEPreTHUECKUE YPOBHHU, IMOAYPOBHU. ATOMHBIC OpOUTAIIH,
S-, p-, d- anemenThl. OCOOEHHOCTH PACIPECIICHHS JICKTPOHOB MO OPOUTAISIM B aTOMaX 3JICMEHTOB MEPBBIX YETHIPEX MEPHOI0B. DIEKTPOHHAS
KOH(HTypamus aTOMOB.

Ilepuoguueckuil 3akoH u Ilepumonmueckas cucrema xumuueckux snemeHToB [[. M. MenpeneeBa. CBsi3b NEpUOAMYECKOTO 3aKOHA U
[lepuonnueckoil cucteMbl XuMU4YecKux 351eMeHToB JI. M. MeHeneeBa ¢ COBpEMEHHON TEOpUEH CTPOEHUSI aTOMOB. 3AKOHOMEPHOCTH U3MEHEHUS
CBOMCTB XUMUYECKHUX 3JIEMEHTOB U 00pa3yeMbIX UMHU MPOCTHIX U CIOKHBIX BELIECTB M0 IPYIIaM U MeproJaM. 3HaueHrne NEePUOANYECKOro 3aKOHa
B Pa3BUTUU HAYKHU.

CrpoeHue BemiecTBa. XUMUYecKas CBsi3b. BHIbl XUMUYECKOW CBA3M (KOBAJEHTHAsl HEMOJISIpHAS M MOJSpHAas, MOHHASA, METAJIMYECcKas).
Mexanu3mbl 00pa30BaHUSl KOBAJICHTHOM XUMHUYECKOW CBs3M (OOMEHHBI M JOHOPHO-aKLENTOpHBIH). BomopomHas cBs3b. BaneHTHOCTB.
DneKkTpooTpuLaTeabHOCTh. CTeneHb OKUCIeHUs. IOHbI: KATHOHBI U AHUOHBI.

BemectBa MOJIEKYIISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHHS. 3aKOH ITOCTOSIHCTBA COCTaBa BEIIECTBAa. TWUIBI KPUCTAIIIMYECKUX PEIIETOK.
3aBUCUMOCTh CBOMCTBA BELIECTB OT TUIA KPUCTAIIMYECKON PEIIETKU.

[TonsiTe 0 nucnepcHbIX cucTeMax. VICTUHHBIE U KOJIOMAHBIE PacTBOPBI. MaccoBasi 107151 BEIECTBA B PaCTBOPE.

Knaccudukanus Heopranuueckux coequHennii. HomeHkmnarypa Heopranndeckux BeniecTs. [ eHeTuueckas cBa3b HEOPraHUYECKUX BEIECTB,
MIPUHAUISKAIUX K PA3JIMYHBIM KJIaCCaM.

Xumunyeckas peakius. Knaccudukanus XMMHUECKHX PEAKIM B HEOPraHWYECKOM M OPraHUYECKOM XMMHHU. 3aKOH COXpPAaHEHUS MaccChl
BELIECTB, 3aKOH COXPAHEHUS U MPEBPALEHUS SJHEPTUU [TPU XUMUUECKHUX PEAKIIMSIX.

CKopocCTh peakliny, €€ 3aBUCHUMOCTb OT pa3iuyHbIX (akTopoB. OOpaTumble peakiuu. XuMuyeckoe paBHoBecue. MaKkTOpPbI, BIMSIONUE HA
cocTostHue xumudeckoro paHosecus. [Tpunnun Jle [larense.

OnexTponutuyeckas auccouuanus. CunbHble M cinadble 37eKkTpoiuThl. Cpena BOIHBIX pPAacTBOPOB BEIIECTB: KHCIHAs, HEHTpasibHas,
IeJIOYHasl.

OKHCIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIIUH.

DKcIepUMEHTAIbHBIE METO/Ibl M3YYEHHUsI BEIIECTB M MX NpeBpalleHMid: nemMoHcTpaius tabmul «llepuonuyeckas cucreMa XMMHUYECKHX
anemenToB J[. . MenneneeBay, n3ydeHue Mojelieil KpUCTATMYECKUX PEeIETOK, HAOII0JeHHE U ONTUCaHNe IEMOHCTPAIIMOHHBIX U Ja00paTOPHBIX
OTBITOB (pa3iIokKeHHe NMePOKCHIa BOJAOPOa B MPUCYTCTBUN KaTaalu3aTopa, ONpele]IeHHe CPelbl pAaCTBOPOB BEIIECTB C MOMOIIbIO0 YHUBEPCAIBHOT O
MH/MKATOpa, peaKkiMy HOHHOTO OOMEHa), NMpOBEJCHHME MPAKTHUYECKOW paboThl «BiusHUE pazauyuHBIX (PAKTOPOB HA CKOPOCTh XHMHYECKOM
peaxum.



Pacuérhple 3amaun.

Pacu€rel 0 ypaBHEHUSAM XUMUYECKUX PEAKLIHM, B TOM YHCIIE TEPMOXUMUYECKUE PACUETHI, PACYETHI C UCIIOIB30BAHUEM NOHATHS «MACCOBas
JIOJISI BEII[SCTBAY.

Heopranuueckasi xummusi

Hemeramnsl. [Tonoxxenue nemeramnoB B [lepuogndeckoit cucteme xumudeckux anemeHToB JI. M. MenneneeBa u 0COOCHHOCTH CTPOCHUS
aToMoB. Du3NYecKre CBONCTBA HEMETANIOB. AJUIOTPOIUS HEMETAIIOB (Ha MpUMEpe KUCIOpoaa, cepbl, Gpocdopa u yriepoaa).

XUMHUYECKHE CBOMCTBA BAXKHEUITNX HEMETAJUIOB (TAJIOT€HOB, CEpHI, a30Ta, (ocdopa, yriepoaa U KpeMHUS) U UX COCIUHEHUHN (OKCHUIIOB,
KHCJIOPOJICOACPIKAIITUX KUCIIOT, BOAOPOJIHBIX COCTUHECHUN ).

[IpumeHeHne BaxXHEUIINX HEMETAIUIOB U UX COCMHEHUM.

Meramnbl. [lonoxenune metamoB B Ilepuommueckoit cucreme xumudeckux siemeHToB JI. M. MenneneeBa. OcOOEHHOCTH CTPOCHUS
ANEKTPOHHBIX 000JI09eK aTOMOB MeTayioB. Obmue (u3mueckne cBoricTBa MeTaiuioB. CIIaBbl METAJUIOB. DIIEKTPOXUMUYCCKHIH PSIT HAMTPSHKCHUN
METaJJIOB.

XHWMHYECKHE CBOMCTBA BaXHEHIIUX METAIOB (HATPUM, KalWi, KaJIbIIMA, MarHud, aJFOMUHUN, ITUHK, XPOM, JKEJIe30, MEIb) M HX
COCIUHCHHI.

O6m1re ciocoObI oydeHust MeTayuIoB. [IprMeneHe MeTayuioB B OBITY U TEXHUKE.

DKcrepuMEHTAIbHBIE METO/IbI H3yUEHUS BEIIECTB U UX MPEBPAIlCHUI: N3yueHHe KOJJIEKIUU «MeTabl U CIUIaBbl», 00pa3lioB HEMETAJJIOB,
pelieHue SKCIEPUMEHTANBHBIX 3a7a4, HAOJFOJACHUE W ONMKMCAHHWE JEMOHCTPAIIMOHHBIX M JIA0OPATOPHBIX OIMBITOB (B3aWMOCHCTBHE THIPOKCHIA
AIIOMUHHUS C pACTBOPAMH KUCIIOT U LIEN0YEH, KAYECTBEHHBIE PEAKIIMY HA KATUOHBI METAILJIOB).

PacuérHric 3amaun.

Pacuérer maccel BemecTBa Wi 00bEMa Ta30B MO M3BECTHOMY KOJUYECTBY BEIIECTBA, Macce WM O0OBEMY OIHOTO U3 YYacCTBYIOUIUX B
peaxiuy BeliecTB, pacy€Thl Macchl (00bEMa, KOJTMUECTBA BEIIECTBA) MPOAYKTOB PEAKIUH, €CIH OJHO U3 BEUIECTB UMEET IPUMECH.

XMMHS U )KU3Hb

Ponp xumuu B obecriedeHUH SKOJOTUYECKOM, SHEPreTUYECKOW M MHIIEBOM O€30MacHOCTH, Pa3BUTHH MeAUIUHBI. [lOHATHE O HAyYHBIX
METO/IaX MO3HAHMS BEIIECTB U XUMHUYECKUX PEaKITHil.

[IpencraBienust 06 OOIMIMX HAYYHBIX IPUHIIMITAX MPOMBIIUIEHHOTO MOTYYeHHs BAXKHEHIIINX BEIIECTB.

UenoBek B MUpE BEIIECTB M MAaTE€pUAIOB: BAKHEWIINE CTPOUTEIbHBIE MaTepHalibl, KOHCTPYKIMOHHBIE MaTepHallbl, KPAacKH, CTEKJIO,
KepaMHKa, MaTEePHAJIbI IJIs SJICKTPOHUKH, HAaHOMATEPHAJIbl, OPTAaHNYECKUE U MUHEPAIbHBIC yI0OpEHHS.

XUMHS ¥ 3I0pOBBE YEJIOBEKA: MPaBUJIa UCIIOJIB30BAHMS JICKAPCTBEHHBIX MPEMapaToB, MpaBuja 0€30MacCHOTO HMCIIOIb30BAHMS TTPETapaToB
OBITOBOM XMMUU B IIOBCEAHEBHOM KU3HH.

MexnpeaAMeTHBIE CBSI3U.



Peanuzarust MeXIIpeAMETHBIX CBsI3€H MPU U3YyYEHUH OOIIEH U HEOPraHMYECKOW XMMHUH B 11 Kitacce oCyIecTBIseTCs Yepe3 UCIIOIb30BaHHE
KaK O6IJ_II/IX CCTCCTBCHHO-HAYYHBIX HOH?ITPIfI, TaKk U HOHSITI/Ifl, ABJIIAIOIUXCSA CUCTCMHBIMHA IJId OTACJIBHBIX MPEAMCTOB CCTCCTBCHHO-HAYYHOI'O
LHUKIIA.

OO0miue ecTeCTBEHHO-HAY4YHBIE MOHATUSA: HAY4HbIH (DakT, TMIIOTE3a, 3aKOH, TEOpHs, aHAIM3, CHHTE3, KJacCU(PUKALUA, MEePUOTUYHOCTD,
Ha0II0/IeHNE, SKCIIEPUMEHT, MOJIETTUPOBAaHUE, U3MEPEHUE, SIBICHUE.

®dusuka: Marepusi, YHEprusi, Macca, aToM, 3JEKTPOH, MPOTOH, HEUTPOH, WOH, H30TOI, PAJAMOAKTUBHOCThH, MOJIEKYJa, dHEPreTHUYECKUN
YpOBEHbB, BEIIECTBO, TEJI0, 00BEM, arperaTHOE COCTOSTHUE BEIIEeCTBA, PU3NUYECKUE BEIMUUHBI U €IMHULIBI HX U3MEPEHHUS, CKOPOCTh.

buonorus: knerka, opraHu3M, 3KocucTeMa, ouocdepa, MaKpo- ¥ MUKPO3JIEMEHThI, BUTAMUHBI, 0OOMEH BEIIECTB B OpraHu3Me.

I'eorpacdus: MuHepasbl, TOpHbIE IOPO/IbI, MTOJIE3HBIE HCKOMIAEMbIE, TOTLITUBO, PECYPCHI.

TexHonorus: XuMHYECKas MNPOMBINIJICHHOCTb, MCTAJLUIYprusa, MOTPOU3BOJACTBO CTPOUTCIbHBIX MAaTCpraloB, CEIBbCKOXO03CTBEHHOE
IMPOU3BOJACTBO, NMHUIICBAA IMPOMBIINIJICHHOCTD, Q)apMaHGBTH‘ICCKaSI MNPOMBIIIJICHHOCTDb, MPOMU3BOJACTBO KOCMCTUYCCKUX IIpCIIapaToB, IMPOU3BOJACTBO
KOHCTPYKLIMOHHBIX MaT€pHAaIOB, JIEKTPOHHAS! TPOMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.



INTAHUAPYEMBIE PE3VJIbTATBI OCBOEHHMA ITPOIPAMMBI 110 XMMHWHM HA BA30OBOM YPOBHE CPEJHEI'O OBILIET'O
OBPA30BAHUIA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycraHaBnuBaeT TpeOOBaHUS K pe3yJlbTaTaM OCBOCHHUS OOYYAOIIMMHCS TPOTPAMM CpPEIHEro OOIIero oOpa3oBaHMS
(JINYHOCTHBIM, METAaNpPEeIMETHBIM M INpeAMETHbIM). HayuHo-meToanueckoil OCHOBOM [uisl pa3paOOTKU IUIAHUPYEMBIX pPE3YyJIbTaTOB OCBOEHUS
IpOrpaMM CpeHero o0IIero 00pa3oBaHus SIBJISIETCSI CUCTEMHO-ESTEIbHOCTHBIN ITOAXO/.

B coOTBETCTBUY C CHCTEMHO-IEATEILHOCTHBIM TIOJIX0/IOM B CTPYKTYPE JIMYHOCTHBIX PE3YJIbTATOB OCBOCHHS MpeaMeTa « XMMHUS» Ha YPOBHE
CpeaHero o0Iero 0opa3oBaHusl BBIICICHBI CIICYIONIUE COCTABIISIFOIIUE:

OCO3HAHHME OOYYAIOIIUMHUCS POCCHHUCKON TPaXKTaHCKOW MICHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO, CaMOCTOSITEJIBHOCTH U
CaMOOIIPEICIICHUIO;

HAJIMYME MOTUBAIUH K O0OYUCHUIO;

LIeJICHANIPABICHHOE PAa3BUTHE BHYTPEHHUX YOEXKICHUN JIMYHOCTH HA OCHOBE KJIFOYEBBIX IIEHHOCTEH M MCTOPUYECKUX TpaauIuil 0a30BOU
HAayKH XUMHU,

TOTOBHOCTb W CIIOCOOHOCTh OOYYaIOUIMXCS PYKOBOJICTBOBATbCS B CBOCH JICSATEIBHOCTH IEHHOCTHO-CMBICIOBBIMH YCTaHOBKAMH,
MPUCYIIMH [EJIOCTHON CUCTEME XUMUYECKOTO 00pa30BaHMUS;

HAJIMYKME IPABOCO3HAHUS IKOJIOTUYECKON KYJIbTYPhI U CHOCOOHOCTH CTaBUTh LIEIH U CTPOUTH KU3HEHHBIC TIJTaHBI.

JIngHocTHERIE PE3YIbTATBl OCBOCHHUA IMPEAMCTA «XUMHUSI» JOCTUTAKOTCA B CIAUHCTBC y‘-Ie6HOI>i U BOCIIUTATEILHOU JCATCIIBHOCTU B
COOTBCTCTBUH C TYMAHUCTUYCCKHMHU, COLHUOKYIBTYPHBIMHU, OAYXOBHO-HPABCTBCHHBIMU LCHHOCTAMHW W HACATIaMH pOCCI/II\/'ICKOl"O rpax1aHCKoro
o0IIecTBa, MPUHATHIMA B OOILIECTBE HOPMAMHM W IpPaBHJIAMH IOBEICHUS, CIIOCOOCTBYIOIIMMHU TPOIIECCAaM CAMOIIO3HAHUS, CaMOPa3BUTHS H
HPABCTBEHHOT'O CTAHOBIICHHSI TMYHOCTH OOYJaOLITHXCS.

JIMYHOCTHBIE pPE3yJabTaThl OCBOCHMS NpeaMeTa «XHUMHs» OTpa)kaloT c(HOPMHPOBAHHOCTh OIBITA IMO3HABATEIbHOW M MPAKTUYECKOU
ACATCIIBHOCTHU O6y‘~IaIOHII/IXC$I 110 peajin3anuy NpUHATBIX B O6HICCTB€ HCHHOCTefI, B TOM HUCJIC B 4YaCTH:

1) rpamIaHCKOrO BOCIIUTAHMS

0CO3HAHMS 00YUYAFOIIIUMHUCS CBOMX KOHCTUTYITHOHHBIX MPaB M 003aHHOCTEH, YBOKCHHS K 3aKOHY U TIPABOIIOPSIKY;

MMpEACTABICHUA O COUAJIIBHBIX HOpMaXx U IpaBujIaxX MEKINIYHOCTHBIX OTHOIIIEHUH B KOJIJICKTUBCEC,

TOTOBHOCTH K COBMECTHOH TBOp‘IeCKOﬁ ACATCIIBHOCTU IIPU CO3AaHUN y‘-Ie6HI)IX IMPOCKTOB, PCHICHUU y’—Ie6HBIX 1 IMO3HaBAaTCJIbHBIX 3a/ad4,
BBITNOJIHEHUH XUMHUYECKUX KCIIEPUMEHTOB;



CIOCOOHOCTH MOHMMAaTh W NPUHMMATh MOTHBBI, HAMEPEHMS, JIOTUKY M apryMEHThl APYIMX MpH aHAJIW3€ pPa3jIMuHbIX BHUIOB y4eOHOH
JESITENIbHOCTH;

2) N1aTPHOTHYECKOT0 BOCIIMTAHMS

LIEHHOCTHOT'O OTHOLIEHUS K HICTOPUYECKOMY M HayYHOMY HaCJIeANI0 OT€YECTBEHHONW XUMUM;

YBa)KEHUS K IPOLIECCY TBOPUYECTBA B OOJIACTH TEOPUH U MTPAKTUYECKOIO IPUMEHEHUS XMMUHU, OCO3HAHUS TOTO, YTO JOCTH)KEHUSI HAYKU €CTh
pe3yJIbTaT ATUTEIbHBIX HAOII0AEHUH, KPOTIOTIUBBIX SKCIIEPUMEHTAIBHBIX TOUCKOB, TIOCTOSIHHOTO TPYAa YUEHBIX U PAKTUKOB;

MHTEpeCca W TMO3HABATEIbHBIX MOTHBOB B IMOJYYCHHUU U TMOCIEAYIOIIEM aHAJIM3e MH(OPMAIMK O MEPEOBbIX TOCTH)KEHUSX COBPEMEHHOMH
OTE4YECTBCHHON XUMHH;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS

HPaBCTBEHHOI'O CO3HAHUS, 3TUYECKOTO ITOBEACHMUS;

CIIOCOOHOCTH OIICHUBATh CUTYAllMH, CBS3aHHBIE C XMMHUYECKHMH SIBICHUSMH, ¥ NPUHUMATh OCO3HAHHBIC pEIICHUS, OPUCHTUPYICh Ha
MOpPaJIbHO-HPABCTBEHHBIE HOPMBbI U LIEHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE IOBEAECHUE U TOCTYINKHM CBOMX TOBAapHIIEH C MO3UIMI HPAaBCTBEHHBIX M IPABOBBIX HOPM M OCO3HAHME
ITOCJIEICTBUM 3TUX IIOCTYIIKOB;

4) popMupoBaHMSA KYJIbTYPHI 310POBbS:

NOHMMaHMs LIEHHOCTeH 370poBOro M 0e30macHoro obpas3a >KU3HH, HEOOXOIMMOCTH OTBETCTBEHHOI'O OTHOIIEHUS K COOCTBEHHOMY
(bu3n4YecKOMy U ICUXUYECKOMY 3/I0POBBIO;

co0JII0ICHHSI ITPaBUII 0€30MacHOr0 OOPALIEHHUs C BEIIECTBAMU B OBITY, TOBCETHEBHOM KU3HU U B TPYIOBOH J€ATEIbHOCTH;

MMOHUMAaHUsI LIEHHOCTH TMpaBWJI MHJIMBUIYaJIbHOTO U KOJUIEKTMBHOI'O O€30MacHOIO IMOBEACHUS B CUTYalMsSX, YTPOKAIOUIUX 30POBBIO U
JKWU3HH JIIOJIEH;

OCO3HAHMS MOCJIEICTBUM U HETIPUATUS BPEIHBIX MPUBbIUEK (YHOTPEOIEHUS aJIKOToJIsl, HAPKOTUKOB, KYpPEHHS);

5) TPy10BOr0 BOCIIUTAHUA:

KOMMYHHMKaTUBHOW KOMIETEHTHOCTH B y4€OHO-UCCIIEI0BATENbCKOMN 1€ATEIbHOCTH, OOIIECTBEHHO MOJIE3HOM, TBOPUECKON U APYTUX BUAAX
NeSITENIbHOCTH;

YCTQHOBKH Ha aKTMBHOE y4acCTHE B PELICHUH MPAKTUYECKUX 3a/1a4 COLMAIbHOM HAaIpaBICHHOCTH (B paMKax CBOEro Kjlacca, IIKOJIbI);

MHTepeca K MPAKTUYECKOMY U3yUeHHIO Mpodeccuil pa3nuyHoro poja, B TOM YHCje Ha OCHOBE IPUMEHEHUS IPEIMETHBIX 3HAHUH 110 XUMHUU;

YBaXKeHUsI K TPYJLY, JIOISAM Tpylia U pe3yibTaTaM TPYAOBOH A€ATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBbIOOPY HMHAMBHIYyaJIbHOM TpaeKkTOpuH oO0pa3oBaHus, Oyayuied npodeccun M peaau3alud COOCTBEHHBIX
’KM3HEHHBIX IJIAHOB C Y4ETOM JIMYHOCTHBIX HHTEPECOB, CIIOCOOHOCTEH K XMMUHU, HHTEPECOB U MOTpeOHOCTEH 00111ecTBa;

6) ’3K0J10rMYEeCKOr0 BOCTIUTAHUS



9KOJIOTUYECKH 11€JIeCO00Pa3HOT0 OTHOIICHHSI K IPUPOJIE, KaK HCTOYHUKY CYITICCTBOBAHUS KU3HU Ha 3eMJie;

MOHUMAHUS TI00ATBHOTO XapaKTepa SKOJOTHYECKUX MPOOJIeM, BIUSHUS SKOHOMHYECKHUX MPOIECCOB HA COCTOSHUE MPHUPOJHON U
COLIMAJIBHOM CPEJIbL;

OCO3HaHUS HEOOXOAMMOCTH UCIIOIb30BAHUSI TOCTHIKECHUN XMUMHH JIJIs1 PEIICHHsI BOIIPOCOB PAIIMOHATILHOTO TPUPOIOTIOIb30BaHHUS;

AKTUBHOTO HENPHATHS ICUCTBUH, MPUHOCAIIUX BPEI OKPYKAIOIICH MPUPOJHON Cpelle, YMEHHs IIPOTrHO3WPOBATh HEOJIArompUSTHHIC
9KOJIOTUYECKUE MOCIEACTBUS IPEANPUHUMAEMbIX IEUCTBUHN U MPEIOTBPAIIATh UX;

HaJU4MUsl Pa3BUTOrO 3KOJIOIMYECKOTO MBIILUICHUS, KOJIOTMYECKOM KYJIbTYPBI, OMbITa JEATEIbHOCTH SKOJOTHYECKON HAIpPaBIECHHOCTH,
YMEHHUS PYKOBOJCTBOBAaTHCS MMH B TI03HABATEIbHOH, KOMMYHUKATHBHON W COIMAJIBHOW TIPAKTHUKE, CIIOCOOHOCTH M YMEHHS aKTHBHO
MPOTHBOCTOATH UJICOJIOTHH XeMOo(hoOuu;

7) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

c(hOPMHUPOBAHHOCTH MHPOBO33PEHHSI, COOTBETCTBYIOIIECTO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH U OONICCTBCHHON NIPAKTHKH;

MOHUMAaHUS CIeUU(DUKH XUMUU KaK HayKd, OCO3HaHHUS e€ poiu B (HOPMHUPOBAHHH PAIMOHAIBHOIO HAYYHOTO MBIIUICHHUS, CO3JAaHUU
L[EJIOCTHOTO MPEACTaBICHUS 00 OKPYXAIoleM MHpE Kak O €IUHCTBE MPUPOJbl U YEIOBEKa, B MO3HAHUHM MPUPOAHBIX 3aKOHOMEPHOCTEH u
perieHnu IpodIeM COXpaHeHHS TPUPOTHOTO PABHOBECHS;

yOKIEHHOCTH B 0CO00# 3HAYMMOCTH XUMUU ISl COBPEMEHHOW IUBIIIM3ANNU: B €€ TYMAaHUCTHYECKON HAIIPABJICHHOCTH M BaXHOW POJIU B
CO3/IaHUM HOBOM 0a3bl MaTepHallbHON KYJIbTYpBI, PEIICHHH TJI00aJbHBIX MPOOJIeM YCTONYMBOTO PAa3BUTHUSL UEIOBEUECTBA — CHIPHEBOIA,
HHEPreTHYECKOH, MUIIEBOM U SKOJIOTHYECKON 0e30MacHOCTH, B Pa3BUTUU MEIUIIMHBI, 00ECIIEUEHUH YCIOBUIN YCHEIIHOTO TPYIa U SKOJIOTHUECKU
KOM(DOPTHOI KU3HU KaXKJOTO YieHa O0IIecTBa;

€CTECTBEHHO-HAyYHON TPAaMOTHOCTH: TMOHMMAHHMsI CYIIHOCTH METOJOB IMO3HAHUS, MCIOJIb3yEeMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH
WCIIOJIh30BaTh TMOJy4aeMble 3HAHUS IS aHAJIM3a M OOBSICHEHUS SBJICHHN OKPYKAIOIIErOo MUpa M MPOUCXOIAIIMX B HEM WU3MEHEHHUH, YMEHUS
nenath 000CHOBAaHHBIE 3aKIIOYCHUS HA OCHOBE HAYYHBIX (PAKTOB M UMEIOIIUXCS JAaHHBIX C LEIbI0 MOTYYSHHs TOCTOBEPHBIX BHIBOOB;

CIOCOOHOCTH CaMOCTOSATEIHHO UCTIONB30BAaTh XUMUYECKUE 3HAHUS ISl peUIeHHs MPOOIeM B peaIbHBIX )KU3HEHHBIX CUTYAIUsX;

WHTEpeca K MO3HAHUIO U MCCIIEI0BATEIBCKON e TEIbHOCTH;

TOTOBHOCTH U CITOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHUIO U CaMOOOPA30BAHHIO, K aKTUBHOMY IMOJYyYEHUIO HOBBIX 3HAHHWM 1O XUMHUU B
COOTBETCTBHUH C KU3ZHEHHBIMH MOTPEOHOCTAMU;

MHTEpeca K 0COOCHHOCTSIM TPy/Ia B Pa3IMuHbIX chepax MpodhecCHOHATBHON AeSTEIbHOCTH.

METAIIPE/IMETHBIE PE3YJIBTATBI

MertamnpeaMeTHbIe pe3ynbTaThl OCBOSHHSI yUEOHOTO NpeMeTa « XUMHUs» Ha YPOBHE CPEIHEr0 00IIEero o0pa3oBaHUs BKIIOYAIOT:



3HaUMMbIC I (OPMHUPOBAHMS MHUPOBO33PCHHSI OOYYAIOMIMXCS MEXKIUCIUIIMHAPHBIC (MEXKIPEIMETHBIC) OOIIEHAYYHbIC TOHSATHSA,
OTpaXKarIlKe IEIOCTHOCTh HAYYHON KapTUHBI MUpa W CHENH(HUKY METOJOB IO3HAHWS, HCIIONB3yeMbIX B €CTECTBEHHBIX HayKax (Marepwus,
BEIIECTBO, DHEPIHs, SBICHUE, IMPOIECC, CHCTeMa, Hay4yHbId (HaKT, MPHUHIIMI, THUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpPHUs, HUCCIICOBAHHE,
Ha0II0IcHUE, U3MEpPEHNE, YIKCIIEPUMEHT U JPYTHE);

yYHUBEpCaJbHbIC y4eOHBbIC JEUCTBUS (TO3HABATENbHBIE, KOMMYHHUKATHBHBIC, pETyJsATHBHBIC), oOecreunBamomue GOpMHUPOBAHHE
(YHKIIMOHATLHOW IPaMOTHOCTH M COITMAIEHON KOMITETEHITUU 00y4arOIINXCs;

CIIOCOOHOCTh OOYYArOIMIMXCSl UCIOIh30BaTh OCBOCHHBIC MEXIUCIUIUTMHAPHBIC, MHPOBO33PCHUECKHE 3HAHUS U YHUBEPCAIbHBIC y4eOHBIC
JIEHCTBUSA B TO3HABATEILHON U COLIMAIBHOM MPAKTUKE.

MeranpeaMeTHbIe pe3yJbTaThl OTPAXKAIOT OBJIAJICHUE YHUBEPCAIbHBIMH YYE€OHBIMH I103HABATEIbHBIMH, KOMMYHUKAaTUBHBIMH U
PETYJIATUBHBIMU JICHCTBUSMHU.

ORy1aieHNe YHMBEPCAJIbHBIMH YUY€OHBIMH MO3HABATEIbHBIMH 1€HCTBUSIMU:

1) 6a30BbIe JIOTHUYECKHE AeHCTBHS:

CaMOCTOSITENILHO (POPMYITUPOBATEH U aKTyaIH3UPOBATh MPOOIIEMY, BCECTOPOHHE €€ paccMaTpUBaTh;

OTIPEACIATh IICIU JICATSIBHOCTH, 3aJaBas TMapaMeTpbl W KPUTCPUU HX JIOCTIIKEHUS, COOTHOCHTH PE3YJIbTaThl MACSITCILHOCTH C
MOCTABIICHHBIMH LIEJISIMU;

WCIIOJIb30BaTh MPU OCBOCHUU 3HAHUU MPUEMBI JJOTUYECKOTO MBIIIICHUS! — BBIACIATh XapaKTepHbIC MPU3HAKHU MOHATUN U YCTaHABIMBATH UX
B3aMMOCBS3b, HCIIOJIB30BATH COOTBETCTBYIOIINE MOHATHS 17151 OOBSICHEHUS OT/IEIbHBIX (PAKTOB U SIBJICHUN;

BBIOMpATh OCHOBAHUS M KPUTEPHH IS KJIaCCU(UKAIIMY BEIIECTB U XUMHUYECKHUX PEaKIIHiA;

YCTaHABIIMBATh MTPUYNHHO-CJICICTBEHHBIC CBSI3U MEXKTy N3y9aeMbIMU SBJICHUSIMU;

CTPOUTH JIOTHYECKHE pPACCYKICHUS (WHIYKTHBHBIC, ICAYKTUBHBIC, TI0 aHAJIOTUH), BBISBIATH 3aKOHOMEPHOCTH W MPOTHBOPEYHUS B
paccMaTpuBaeMBbIX SBICHUSX, (HOPMYIUPOBATH BHIBOJBI M 3aKIIOYCHHUS,;

MPUMEHSITh B TMPOIECCe IO3HAHUS, HCIONb3yeMble B XUMHHU CHMBOJHYECKHE (3HAKOBBIE) MOJIENH, MPEeoOpa3oBHIBATH MOEIbHBIC
MIPEJICTABICHHUS] — XUMUYECKHIA 3HAK (CUMBOIJI) 2JIEMEHTa, XUMUYEeCcKass opMmyiia, YpaBHCHHE XUMHUYECKON peakluy — MPU PEHICHUH Y4eOHBIX
MMO3HABATEIPHBIX M TPAKTHYECKHUX 3aJla4, MPUMEHSITh Ha3BaHHBIC MOJICIBHBIC IPEACTABICHUS JUIS BBISBICHUS XapaKTEPHBIX IPU3HAKOB
M3Y4aeMbIX BEIIECTB M XUMUUYECKUX PEAKITHI.

2) 6azoBbIe HCCIeA0BaTEIbCKHE I1eliCTBHS:

BJIQJICTh OCHOBAMHU METOJIOB HAYYHOTO TIO3HAHUS BEIIECTB M XUMHUYCCKUX PEAKITUH;

(GhopMyJIMPOBATh METU U 337291 UCCIICIOBAHMS, HCITOJIB30BATh IIOCTABJICHHBIC H CAMOCTOSATEIHHO C(HOPMYITHPOBAHHBIC BOIIPOCH B KA4eCTBE
WHCTPYMEHTA MMO3HAHUS M OCHOBBI AJIs1 (HOPMHUPOBAHMSI TUTIOTE3HI TIO TPOBEPKE MPABIIIBHOCTH BBICKA3bIBAEMBIX CYXKICHHIA,



BJIAJICTh HAaBBIKAMH CAaMOCTOSITEIBHOTO IIIAHUPOBAHUS ¥ TIPOBEACHUS YYCHHYECKHX DSKCIICPUMEHTOB, COBEPIICHCTBOBATH YMEHHS
HaOII0OAaTh 3a XOJOM IPOLECCa, CaMOCTOSTENIHO MPOTHO3UPOBATH €r0 Pe3yibTaT, (pOPMYIUPOBAaTH OOOOIIECHHS U BBIBOABI OTHOCHTEIHHO
JOCTOBEPHOCTH PE3YJIbTATOB UCCIICAOBAHMS, COCTABIATH 0OOCHOBAHHBIN OTYET O MPOAETaHHOM padoTe;

NpUOOpETaTh ONBIT YYEHHYECKOH HCCIIeNOBATEIILCKOW M TMPOSKTHOW MAEATENBHOCTH, IPOSBIATH CIOCOOHOCTH U TOTOBHOCTH K
CaMOCTOSTEIILHOMY ITOMCKY METOOB PEIICHHS IPAKTHYECKHUX 3aa4, IPUMEHEHHIO Pa3IMUYHBIX METOJIOB O3HAHMS.

3) pa6ora ¢ nngopmanmeii:

OPHEHTUPOBATHCS B PA3IMYHBIX MCTOYHMKAX HH(POpPMAIUHU (HAYYHO-TIOMYJSpHAsl JHUTEpaTypa XUMHUYECKOTO COJAEp)KaHUS, CIPAaBOYHBIC
nocobust, pecypcel MHTepHeTa), aHanu3upoBaTh HMHGOPMAIMIO pA3IMYHBIX BHJOB M (opM NpeAcTaBlICHHs, KPUTHUUECKH OILCHHUBATH €€
JIOCTOBEPHOCTH Y HEPOTHBOPEUHBOCTH;

(GbopMyIHpOBATH 3aIIPOCH U IPUMEHSTH Pa3IMYHbIC METO/IBI IIPH MTOUCKE U 0TOOpE MH(POPMAITNH, HEOOXOAUMOM IS BBITIOTHEHUS YIEOHBIX
3aJ1a4 OIPEEIIEHHOrO TUIIA;

IpUOOPETaTh ONBIT UCIIOJIB30BaHUS HH(OPMALMOHHO-KOMMYHHKATUBHBIX TEXHOJIOTHH U Pa3JINYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENILHO BBIOMpATh ONTUMAJIbHYIO (OpPMY INpeacTaBieHUs MHGOpPMALUUH (CXeMbl, TpaduKu, AUarpaMMbl, TaOJIHIbI, PUCYHKH U
Ipyrue);

WCITIOJIh30BATh HAYYHBIN S3BIK B KAYECTBE CPEACTBA MpH paboTe ¢ XUMUYECKOH MH(OpMAIHEl: MPUMEHITh MEXKIpeIMeTHbIE ((pru3nmueckue u
MaTeMaTU4eCcKue) 3HAKH U CUMBOJIBI, (hOpMYIIbl, a00peBHATYpPbl, HOMEHKIIATYPY;

UCIIOJIB30BATh M PEOOPa30BHIBATH 3HAKOBO-CHMBOJIMUECKHIE CPE/ICTBA HATIISJHOCTH.

OBJajieHNe YHUBEPCAJIbHBIMH KOMMYHUKATHBHBIMY J1eHCTBUSAMU:

3aJaBaTh BOIMPOCHI MO CYIIECTBY OOCYXJaeMOW TEMbl B XOJI€ HAJIOTa W/WIHM JUCKYCCHH, BBICKA3bIBaTh HJEH, (HOPMYIHpPOBATH CBOU
MIPEUIOKEHUS] OTHOCUTEIIHFHO BBITTOIHEHUS TIPETIOKEHHOH 3a/1a4H;

BBICTYIIaTh C MPE3CHTAIel pe3yIbTaTOB MO3HABATEILHON NEATEIbHOCTH, MOJYYEHHBIX CAMOCTOSITEIBHO MIIM COBMECTHO CO CBEPCTHUKAMU
IIPU BBIMOJHEHUH XUMHUYECKOTO KCIEPUMEHTA, PAKTUYECKON paboThI M0 MCCIET0BAaHUIO CBOMCTB M3yYaeMbIX BEIIECTB, pealu3alun y4eOHOro
MpoeKTa ¥ (GOPMYIMPOBATH BBIBOBI MO PE3yIbTaTaM MPOBEAEHHBIX UCCIEIOBAHUN MTyTEM COTIACOBAHMSI TIO3UIIUI B X0/1€ 00CYKACHUS U 0OMeHa
MHEHHSIMHU.

OBJajieHNe YHUBEPCAIBHBIMH PeryIsTHBHbBIMH el CTBUAMU:

CaMOCTOSITENILHO TUIAHUPOBATh U OCYILIECTBIISATH CBOIO MTO3HABATEIBHYIO JI€ATEILHOCTD, ONpPEeNnss e€ ey U 331a4K, KOHTPOJIUPOBATh U 110
Mepe HeOOXOMMOCTH KOPPEKTHPOBATH TPEIaraeMblil alrOpUTM ACUCTBUI MPH BBHITOJHEHHH YIEOHBIX W MCCIIEIOBATENBCKHUX 3a/1a4, BHIOMPATh
Haunboee 2 (HEeKTUBHBIN CIIOCO0 UX PEIICHUs ¢ YU4ETOM IMOYUYEHHUS HOBBIX 3HAHUH O BEIIECTBAX M XUMHUYECKUX PEaKIUsIX;

OCYIIECTBISATH CAMOKOHTPOJIb CBOEH /I€ATEIIbHOCTH Ha OCHOBE CAMOAHANIN3a U CAMOOIIEHKH.



INPEAMETHBIE PE3YJIBTATbBI

10 KJIACC

IIpenmeTtHble pe3ynbTaThl OCBOCHUA Kypca «OpraHuyeckas XUMHsD) OTPaXaroT:

c(OPMHUPOBAHHOCTh MPEACTABICHUN O XMMHYECKOH COCTaBIAIOIIEH €CTeCTBEHHO-HAyYHOW KapTHHBI MHUpPA, POJM XUMHM B IO3HAHUU
SABIICHUNA TPUPOABI, B (POPMUPOBAHUHM MBILIUICHUS W KYJIbTYpbl JMYHOCTH, €€ (YHKIMOHAJIBHONW TPaMOTHOCTH, HEOOXOAMMOW JJISl PeIICHHS
MPAKTUYECKHX 33/1a4 U IKOJIOTHYECKH 0OOCHOBAHHOTO OTHOIIECHHS K CBOEMY 3/I0POBBIO M IIPUPOTHOM Cpesie;

BJIAJICHHE CUCTEMON XMMHUYECKUX 3HAHMUH, KOTOpas BKIIOYAET: OCHOBOIOJIATAIOLINE MOHATUSA (XMMUYECKUH 3JIEMEHT, aTOM, 3JIEKTPOHHAs
000J10YKa aTOMa, MOJIEKYJIa, BaJICHTHOCTh, 3JIEKTPOOTPULIATEIbHOCTh, XUMUYECKas CBA3b, CTPYKTYpHast popmyina (pa3BEpHyTas U COKpaIl€HHas),
MOJIb, MOJISIpHAsI Macca, MOJISIPHBIA 00BEM, YTIIEpOIHBIN CKeJeT, () YHKIIMOHAIbHAS TPYIa, paJuKall, H30MEpHUs, H30MEPbI, TOMOJIOTHUECKUH PsI,
TOMOJIOTH, YIJI€BOJAOPOAIBI, KUCIOPOX U a30TCOAEPKAIIME COCIUHEHUs, MOHOMEp, IOJIUMEpP, CTPYKTYPHOE 3BEHO, BBICOKOMOJEKYISPHBIE
COEJIMHEHUS); TEOPUHM M 3aKOHBl (TEOpHsl CTpOEHUs opraHuuyeckux BemecTB A. M. BbymiepoBa, 3aKOH COXpaHEHUS MacChl BEILECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKHH SI3bIK XUMHUH; MUPOBO33PEHUYECKHE 3HAHUS, JISKAIIME B OCHOBE NOHMMAaHMs MPUYMHHOCTU U CUCTEMHOCTHU
XUMHUYECKUX SIBJICHUM, (DaKTONOrMuecKre CBECHUS O CBOMCTBAX, COCTABE, MTOJIyYEHUH U O€30I1aCHOM HCII0JIb30BAHUN BaKHEHIINX OPraHUYECKUX
BELIECTB B OBITY U MPAKTUYECKOM JIEATEIbHOCTH YEIOBEKA;

c(OPMHPOBAHHOCTh yYMEHHWH BBIABIATH XapaKTepHbIE TMPU3HAKK TOHSATHH, YCTaHABIMBATh WX B3aWMOCBSI3b, HCIOJIB30BATh
COOTBETCTBYIOIIME MIOHATHUS IIPU ONMCAHUH COCTABAa, CTPOEHUS U MPEBPAILEHNN OPraHUYECKUX COEUHEHNN;

c(OPMHPOBAHHOCTh YMEHHUH HCIIOJIb30BaTh XUMHUYECKYIO CHUMBOJIMKY JJIsi COCTaBJICHUS MOJEKYJISPHBIX M CTPYKTYPHBIX (pa3BEpHYTOH,
COKpalI€HHON) (GOpMyJST OpPraHMYECKUX BEIIECTB U YPAaBHEHUH XMMHYECKHX PEAKIUil, U3rOTaBINBATh MOJEIN MOJIEKYJl OPraHMYECKHUX BEIIECTB
JUIS UIUTIOCTPALIMKM UX XUMUYECKOTO U TPOCTPAHCTBEHHOTO CTPOCHUS;

c(OPMHPOBAHHOCTh YMEHHI YCTaHaBIMBATh MNPUHA/JIEKHOCTh HM3YYEHHBIX OPraHMUYECKUX BEIIECTB IO HMX COCTaBy M CTPOEHHIO K
OIpeJIeIEHHOMY KJIacCy/TpyIe COeMHEHUH (YriIeBOJOPO/Ibl, KUCIOPOJ M a30TCOJAepKAIe COCTUHEHNs, BBICOKOMOJIEKYJIISIPHbIE COECMHEHUS),
JaBaTh UM Ha3BaHWs 1o cucteMarmueckord HoMmeHkiarype (IUPAC), a Takke MpHBOAWTH TPUBHAIBHBIC HA3BaHUS OTHIEIBHBIX OPTaHUYECKUX
BELIECTB (3TUJICH, NMPOMWIIEH, aleTHJIeH, dTHJIEHTIUKONIb, IIHIEPUH, GeHom, (hopMalblern], aleTaibJeruj, MypaBbiUHas KHUCIOTa, YKCYCHas
KHCJIOTa, OJICMHOBAs KUCIIOTA, CTEApUHOBAs KUCIIOTA, TIII0K03a, (PPyKTO3a, KpaxMal, HeJII103a, [NIUIUH);

c(OPMHPOBAHHOCTH YMEHUS ONPEAEIATh BUbI XUMUYECKOM CBA3HM B OPIraHUYECKUX COeTMHEHUAX (OJIMHAPHBIC U KPATHbIE);

c(OpPMUPOBAHHOCTh YMEHMSI NPUMEHATH IOJOXKEHHUS TEOPUU CTPOEHUs opraHudeckux BemecTB A. M. byrtiepoBa s 0ObscHeHuUs
3aBHCHMOCTH CBOWCTB BELIECTB OT UX COCTAaBa U CTPOCHMS; 3aKOH COXPAHEHHS MacChl BEILIECTB;



C(OPMHPOBAHHOCTh YMEHUI XapaKTepU30BaTh COCTaB, CTPOCHHE, (PU3MUECKHME M XMMUYECKHE CBOMCTBAa TUIMYHBIX IpPEICTaBUTENIEH
Pa3IMYHBIX KJIACCOB OPraHMYECKHX BEIIECTB (METaH, 3TaH, 3TWUJICH, MPOIWIEH, aleTuiieH, Oyraauen-1,3, metmiOyraaueH-1,3, 6eH3011, METaHO,
3TAaHOJI, YTWJICHTJIMKOJIb, TIIMLEPHUH, (EHOI, alleTalbIeru]], MypaBbUHAasl U YKCYCHasi KUCJIOTHI, TIIF0K03a, KpaxMall, [eJUTI0NI03a, aMUHOYKCYCHAs
KHCJIO0Ta), WIUIIOCTPUPOBATh I'€HETUYECKYIO CBA3b MEXKJIY HMMU YPABHEHHUSIMH COOTBETCTBYIOLIMX XHMHYECKHUX DPEAKLUH C HMCIIOJIb30BaHHEM
CTPYKTYPHBIX (OpMYJI;

c(OPMHPOBAHHOCTh YMEHHS XapaKTEPU30BaTh HCTOYHHMKH YIJIEBOJAOPOIHOTO ChIpbsi (HE(Th, MPUPOAHBIA Ta3, yrojib), CIOCOOBI HX
nepepadOTKU U MPAKTHUECKOE TPUMEHEHHE TPOTYKTOB epepaboTKy;

c(OPMHUPOBAHHOCTh YMEHHMH NMPOBOAMTH BBIYMCICHUS IO XUMHUYECKUM ypaBHEHMAM (Macchl, 00bEMA, KOJMYECTBA MCXOJHOIO BEIIECTBA
WIN IPOAYKTA PEAKIIMU IO U3BECTHBIM Macce, 00BEMY, KOJMUECTBY OJJHOI'O U3 MCXOIHBIX BELIECTB WM MPOJYKTOB PEAKLIUN);

c(OPMHPOBAHHOCTh YMEHHUH BIIAJETh CHUCTEMOH 3HaHWI 00 OCHOBHBIX METOJAX HAYyYHOTO IMO3HAHMSA, WCIOJB3YyEeMBIX B XHMHUHU NpPU
M3Y4YEHUU BEUIECTB U XMMUYECKUX SIBJIICHUH (HaO/I0/IeHNE, U3MEPEHHE, IKCIIEPUMEHT, MOJECIMPOBAHUE), UCIIOJIb30BAaTh CUCTEMHbBIE XUMUYECKHE
3HAHUA JUIs IPUHATHSL PEILICHNN B KOHKPETHBIX JKU3HEHHBIX CUTYalUsAX, CBA3aHHBIX C BELIECTBAMM U UX IPUMEHEHHEM;

c(OpMHPOBAHHOCTh YMEHUI COOIOAATH IPaBUJIA MTOJI30BaHUS XMMUYECKOM IIOCYJOM U J1ab0OpaTOPHBIM 000pyI0OBaHUEM, a TaKXKe IpaBuiia
0OpalIeHus C BEUIECTBAMU B COOTBETCTBHH C HHCTPYKIUSMH IO BBITIOJIHEHUIO JJAOOPATOPHBIX XUMHYECKHX OIBITOB;

c(OPMHPOBAHHOCT, YMEHHWH IUJIAHUPOBAaTh M BBINOJHATH XWMHUYECKHH OSKCIIEPHUMEHT (IpPEeBpAIEHHUs] OPraHMYECKHX BEIIECTB IPHU
HarpeBaHUH, IOJIyYEHHE JTHUJIEHAa M H3yY€HHE ero CBOMICTB, KaueCTBEHHbIC PEAKIIMHM OPraHMYECKUX BEILECTB, JACHATypauus OelIKOB IHpU
HarpeBaHUU, [IBETHbIC PEAKLIUU OEJIKOB) B COOTBETCTBUU C IIPaBUJIAMM TEXHMKH 0€30IaCHOCTHU NPH OOpAIIEHUH C BEIIeCTBAaMH U J1a00paTOpHbIM
00OpyZIOBaHUEM, MPEACTABIATh PE3yJNbTaThl XHMHYECKOTO SKCIIEpUMEHTa B (opMe 3amucH ypaBHEHHMH COOTBETCTBYIOIMX peakiui u
(bopMyIMpOBaTh BBIBOJIBI HA OCHOBE ATHX PE3YyJIbTaTOB;

c(OPMUPOBAHHOCTh YMEHUN KPUTHUUECKH AHAJIU3UPOBATH XMMHUUYECKYI0 HH(OpMalMIO, MOTYy4aeMyl0 W3 pa3HbIX MCTOYHUKOB (CpEICTBa
MaccoBoi nHpopmanuu, HTEpHET U Apyrux);

c(OPMHPOBAHHOCTh YMEHUI COOJIIOAATH MPpaBHUiIa HKOJIOTHYECKHU 11€7€CO00pa3HOro MOBEACHUS B OBITY U TPYJOBOH JESITEIbHOCTH B LIENAX
COXPAHEHHUs CBOETO 37J0POBbSl U OKPYXKAIOLIEH MPHUPOAHOIN Cpelibl, 0CO3HABAaTh ONACHOCTh BO3JEHCTBUS HA >KMBBIE OPTaHU3MbI ONpPE/IEIEHHBIX
OpPraHMYECKUX BEILIECTB, MOHMMas cMmblca nokasarens [1/IK, moscHATe Ha mpuMepax crocoObl YMEHbIIEHUS M NMPEJOTBPALICHHS] UX BPEIHOTO
BO3JEHCTBUS HA OPTaHU3M YEJIOBEKA;

JUIE OOYYaIOUIMXCS C OrPAaHMYEHHBIMH BO3MOKHOCTSIMH 3/I0POBbS: YMEHHE NPUMEHSTh 3HAHUS 00 OCHOBHBIX JIOCTYIHBIX METOJ]aX
MO3HAHUS BEIIECTB U XUMUYECKUX SIBICHUN;

JUIS CJETbIX U CIa0OBUAAIINX OOYYarOIIMUXCS: YMEHHE UCIOIb30BaTh pelbepHO-TOUeUHYI0 cucTteMy obo3HaueHuit JI. Bpaiinsg ans 3anucu
XUMUYECKUX (POPMYIL.



11 KJTACC

[IpenmeTHbIe pe3ynbTaThl 0OCBOCHUA Kypca «O01as 1 HeopraHu4eckas XUMHUS OTPAXKAIOT:

c(OPMUPOBAHHOCTH MPEACTABICHUI: O XUMUYECKOW COCTABISIOUICH €CTECTBEHHO-HAYYHOH KapTUHBI MUpPA, POJIM XMUMHH B MO3HAHHUU
SBJIGHUN MPUPOJbI, B (POPMUPOBAHUHU MBIILICHUS U KYJIbTYpbl JTUYHOCTH, €€ (PYHKIMOHAIbHONW TPaMOTHOCTH, HEOOXOTUMOW Ui pelieHUs
MPAKTUYECKHX 33/1a4 U IKOJIOTHYECKH 00OCHOBAHHOTO OTHOIIECHHS K CBOEMY 3/I0POBBIO M IIPUPOTHOM Cpesie;

BJIa/ICHUE CUCTEMON XMMHUYECKHUX 3HAHUI, KOTOpas BKJIKOYAET: OCHOBONOJIArAIOLIUE MOHATHS (XMMUUYECKUN 3JIEMEHT, aTOM, M30ToIl, S-, P-,
d- 3JeKTpOHHBIC OpOHMTAIM aTOMOB, MOH, MOJIEKYJa, MOJb, MOJSIPHBIA 00BEM, BAICHTHOCTb, 3JEKTPOOTPUIATEIBHOCTh, CTEICHb OKHUCIICHHS,
XUMHUYECKas CBsI3b (KOBaJCHTHAs, MOHHAs, METa/lInyecKasi, BOJOPOAHAsA), KPUCTAJUIMUECKas pEeII€TKa, TUIIbI XUMUYECKUX peaklui, pacTBop,
AJIEKTPOJIUTHI, HEAIEKTPOJIUTBL, MIEKTPOJIUTHUECKAs TUCCOLMALINS, OKUCINTENb, BOCCTAHOBUTENb, CKOPOCTh XUMUYECKON peaKui, XUMUUECKOE
PaBHOBECHE); TEOPUH U 3aKOHBI (TCOPHS IEKTPOJIUTUUECKON TUCCOIMAINY, Tepuoaudeckuii 3akoH J[. . MenneneeBa, 3aKkoH COXpaHEHHUS MaCChl
BEIIECTB, 3aKOH COXPAaHEHUS M MPEBPALEHUS DHEPTUU NPU XUMHYECKHX PEaKIHsIX), 3aKOHOMEPHOCTH, CHMBOJIMYECKUU S3BIK XHUMHH,
MHPOBO33PEHUYECKHE 3HAHUS, JIEKAIINE B OCHOBE MOHUMAaHUSI IPUUYUHHOCTH U CUCTEMHOCTH XUMUYECKUX SIBJICHUHN, (PaKTOJIOTMYECKUE CBEACHHS O
CBOWCTBaxX, COCTaBe, MOJYYCHUU M 0€30MacCHOM HCIOJIH30BAHUN BAKHEHIINX HEOPTaHUYECKUX BEUIECTB B OBITY M NMPAKTHUECKOW ACSATEIHHOCTH
YEJIOBEKA;

chOPMUPOBAHHOCTh YMEHUN BBIABJIATH XapaKTEpHblE MPU3HAKK [OHSATUHN, YCTaHABIMBATh WX B3aMMOCBA3b, HCIIOJIb30BATh
COOTBETCTBYIOIIME IMOHATHS MPU ONMCAHUU HEOPTraHMYECKHUX BEILECTB U UX IPEBPALLECHU;

c(OPMHPOBAHHOCTh YMEHHUI HCHOJIB30BATh XMMHUYECKYI0 CHMBOJIUKY JJIsl COCTaBI€HHsS (HOpPMYJN BEIIECTB M YPAaBHEHMH XMMHUYECKHX
peaknwmii, cucremarndeckyto HomeHknarypy (IUPAC) wu TpuBManmbHBlE Ha3BaHMS OTHCIBHBIX HEOPTaHWYECKUX BEHIECTB (yrapHbIi ras,
YTJIEKUCIBIN Ta3, aMMHUaK, rai€Hasi U3BeCThb, HeraléHas U3BeCTb, IUThEBAs COJIA, TUPUT U JIPYTHE);

c(OPMHPOBAHHOCTh YMEHUI ONPEAEIATh BAJICHTHOCTh U CTENIEHb OKUCIICHUS] XUMHUECKUX JIEMEHTOB B COEAMHEHUSIX PA3IMYHOIO COCTaBa,
BUJ| XMMHUYECKON CBSI3M (KOBaJIEHTHAs, MOHHAs, METAJUINYECKas, BOJOPOJHAs) B COCAMHEHHSX, TUI KPUCTAJUINYECKON PEIIETKH KOHKPETHOTO
BellecTBa (ATOMHas, MOJIEKYJISIpHAsl, MOHHAsA, METAJUTMUECKast), XapaKTep Cpeibl B BOJHBIX PaCTBOPaX HEOPraHUYECKUX COETMHEHUI;

c(OpPMUPOBAHHOCTh YMEHUN YCTaHABIIMBATH MPUHAJIEKHOCTh HEOPraHUUYECKUX BELIECTB [0 UX COCTaBYy K ONPENEIEHHOMY KiacCy/Tpyrie
COeIMHEHUH (IIPOCThIe BEIIECTBA — METAJJIbl 1 HEMETAJLJIbI, OKCH/IbI, OCHOBaHMSI, KUCIIOTHI, aM(pOTEpPHbIE THIPOKCUIBI, COJIN);

c(OPMHPOBAHHOCTh YMEHMHA pacKpblBaThb CMbICH nepuogudeckoro 3akoHa JI. WM. MeHgeneeBa M JAEMOHCTPHPOBATH  €TO
CUCTEMAaTU3HPYIOIIYIO, OOBSICHUTENbHYIO U IPOTHOCTUYECKYIO (PYHKIINH;

c(hOpMHUPOBAHHOCTh YMEHUN XapaKTEPH30BaTh AJIEKTPOHHOE CTPOCHHE aTOMOB XMMHYECKUX 3JieMeHTOB |1—4 mepuomoB I[lepuomnueckoii
cucTeMbl XxUMHu4eckux anementoB [I. M. MenzaeneeBa, MCHONb3ysl MOHATHS «S-, P-, d-DIEKTPOHHBIE OpPOUTAIMY», «IHEPreTUUECKHE YPOBHWY,



OOBSACHSITH 3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB XMMHUYECKUX JIEMEHTOB M UX COSAMHEHUH IO Mmepuoaam U rpymmam lleprnogndeckoit cucteMsl
xuMuueckux ayemeHToB 1. Y. Menaeneena;

c(hOpPMHUPOBAHHOCTh YMEHHI XapaKTEPHU30BaTh (OMUCHIBATE) OOIINE XUMUYECKHUE CBOMCTBA HEOPTAHMUECKUX BEUIECTB PA3IMYHBIX KIIACCOB,
MOATBEPKJIATh CYIIECTBOBAHUE T'E€HETUYECKOM CBSI3M MEXKIYy HEOPraHWYECKHMMH BEIIECTBAMH C IIOMOIIBIO YpPaBHEHHH COOTBETCTBYIOIIMX
XUMHUYECKUX PEAKIUH;

c(OPMHPOBAHHOCTh yYMEHHUS KJIacCU(UIMPOBATh XMMHUYECKHE DPEAKLUUHU MO0 DPA3IUYHBIM IMpHU3HAKaM (YHCIY M COCTaBY pearupyrommx
BEIIECTB, TEIUIOBOMY 3 (DEKTy peakinu, N3MEHEHUIO CTENIEHEH OKUCIICHHSI SJIEMEHTOB, OOPaTUMOCTH PEaKIUH, YIaCTHIO KaTallu3aTopa);

c(hOPMHUPOBAHHOCTh YMEHHI COCTaBIIATh YPAaBHECHMsI PEAKIIMNA PA3IMYHBIX THUIIOB, IOJHBIC U COKpAIIEHHBIC YPAaBHEHHS PEAKIUA MOHHOTO
0OMEHa, YYUTBIBAs YCIOBUS, IPH KOTOPBIX ATH PEAKIIUU UAYT J0 KOHIIA,

C(bOpMI/IpOBaHHOCTL YMCHI/II;'I IMPOBOAWTL PCaKLWH, IMOATBCPKIAAIOIIUC KQ4eCTBEHHLIA COCTaB PAa3IMYHbIX HCOPraHUYCCKHUX BCIICCTB,
pacrno3HaBaTb OIBITHBIM HyTeM HOHBI, TPUCYTCTBYIOIIKUC B BOAHBIX PACTBOPAX HCOPraHMYCCKUX BCIICCTB,

chOpPMUPOBAHHOCTh YMEHUH PpACKpbhIBaThb CYIIHOCTb OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIUi MOCPEICTBOM COCTAaBJICHUS
AJICKTPOHHOTO OajaHca 3THX PEaKIInii;

c(OPMHPOBAHHOCTh YMEHUH OOBSICHATH 3aBHCHMOCTh CKOPOCTH XMMHYECKOW PEAKIHMU OT Pa3IMYHBIX (PaKTOPOB; XapakTep CMEIICHUS
XUMHUYECKOTO PAaBHOBECHS B 3aBUCHUMOCTHU OT BHEITHETo Bo3ericTBus (nmpunnun Jle larense);

c(OpPMHUPOBAHHOCTh YMEHUN XapaKTepU30BaTh XUMHUECKHE MPOIIECCHI, JIeXkKAIllle B OCHOBE MPOMBIIIJICHHOT'O TTOTYyYEHHUSI CEPHON KHCIOTHI,
aMMHaKa, a Takke CHOPMHPOBAHHOCTh MPEICTaBICHUM 00 OOIIMX HAYYHBIX MPUHIUIAX U JKOJIOTUYECKUX MpoOIeMax XHUMHUYECKOTO
MIPOU3BOJICTBA;

c(hOpMUPOBAHHOCTh YMEHHUU MPOBOJUTH BBIYUCICHHUS C MCIOJb30BAaHUEM TOHSTHUS «MaccoBasi JOJs BEIECTBA B PacTBOPE», O0BEMHBIX
OTHOIIIEHUH Ta30B MPU XUMHYECKUX PEAKIUAX, MACChl BEIIECTBA WJIM 00bEMA ra30B MO MU3BECTHOMY KOJIMYECTBY BEIIECTBA, MAacCE€ WU 00BEMY
OJTHOTO M3 YYAacTBYIOIIUX B PEaKIMU BEIIECTB, TETUIOBOTO d(pdekTa peakliuu Ha OCHOBE 3aKOHOB COXPaHEHHsI MAacChl BEIECTB, MPEBPaIICHUS U
COXpaHEHUs SHEPTHH;

c(OpMUPOBAHHOCTh YMEHUI COOIIOAATh MpaBuIiIa MOJIb30BaHM XUMUYECKOU MOCYI0N U J1a00paTOpHBIM 000pyI0BaHUEM, a TaK)Ke MpaBHIia
O6paHIeHI/I$I C BEHOICCTBAMU B COOTBCTCTBUU C HHCTPYKIUAMU 10 BBIITOJTHCHHIO na6opaT0pHHx XUMHUYCECKUX OIIBITOB,

c(hOpMHUPOBAHHOCTh YMEHHI TJIAHHUPOBATh U BBIMOIHITh XUMHUECKUN IKCIEPUMEHT (pa3ioKeHHe MEepPOKCHIa BOJOPOJAa B MPUCYTCTBUU
KaTajan3aTopa, omnpeelieHue Cpelibl pacCTBOPOB BEIIECTB C MOMOIIBI0 YHUBEPCATLHOTO WHINKATOPA, BIUSHUE PA3IMUHBIX (PAKTOPOB HA CKOPOCTH
XUMHUYECKON peaklliy, peakllMd MOHHOTO OOMeHa, KauyeCTBEHHbIE peaklMHU Ha cynbdar-, KapOoHAT- U XJOPUA-aHUOHBI, HA KaTUOH aMMOHUS,
PEIICHUEC DOKCIICPUMCHTAJIBHBIX 3aJad II0 TEMaM «MeTamey u ((HeMeTa.]'IJ'H)I») B COOTBETCTBUHU C IIpaBHJIaMH TCXHUKHU 6630HaCHOCTI/I Inpu
oOpallleHuu ¢ BeIIeCTBaMH W JIa0OpaTOpHBIM O00OpYAOBaHWEM, MPEACTABISATh PE3yNbTaThl XUMHYECKOTO JKCIepuMeHTa B (opme 3amucu
ypaBHEHU COOTBETCTBYIOIINX peaKluil U (OpMYyITUPOBATH BHIBOJIBI HA OCHOBE ITHX PE3Yy/IhbTATOB;



C(OPMHUPOBAHHOCTb YMEHHIM KPUTHUYECKU AaHAJIM3MPOBAaTh XMMHUYECKYI0 MH(OpMAIUIO, MMOJIy4yaeMyl0 M3 pa3HbIX MCTOYHHMKOB (CpeAcTBa
MaccoBOW KOMMYHHUKaIUK, HTEpHET U 1pyrux);

c(OPMHPOBAHHOCTh YMEHHUI COOJIIOAATH MPaBHiIa YKOJIOTHYECKHU 11€JIECO00pa3HOT0 MOBEACHUS B OBITY U TPYJOBOH JESITEIHHOCTH B LIEIAX
COXPAHEHHUs CBOErO 3J0POBbS U OKPYXKAIOWIEH IMPUPOJHOM Cpelbl, OCO3HABAaTh ONACHOCTH BO3ACUCTBHS Ha KMBBIC OPraHU3MBI OIPEIAECIEHHBIX
BEIIECTB, MOHUMas cMbica nokazatens I1JIK, noscHaTe Ha nmpumepax crocoObl YMEHbIIEHHUS W NPEAOTBPAIIECHUS UX BPEIHOIO BO3ACHCTBUS Ha
OpraHu3M 4YeJI0BEKa;

Ui OOYYaIOIIMXCSA C OrPAaHMYEHHBIMH BO3MOXKHOCTSIMH 3[I0POBbS: yMEHHE MPHUMEHSATh 3HAHUS 00 OCHOBHBIX JIOCTYIHBIX METOJax
[IO3HAHUS BEIIECTB U XUMUYECKUX SIBJICHU;

JUIS CIIENBIX U CIA00BUAALIMX OO0YYaIOLIUXCsA: YMEHHE UCIOIb30BaTh pelbeHO-TOUEUHYIO cucTeMy oO0o3HadeHuil JI. bpaing s 3anucu
XUMHYECKHX (OPMYIL.
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pacTBOpa YKCYCHOW KUCIOTBD»

23

24

CTeapI/IHOBaSI H OJICMHOBAs KHCJIOTHI, KaK
nNpeACTAaBUTCIIN BBICHIUX Kap6OHOBbIX
KHCIIOT

Mpbuta Kak COJIM BBICITUX KapOOHOBBIX
KHCJIOT, MX MOIOIIee JEHCTBHE

¢beBpanb

(dheBpanb

25

CrnosxHbie 3(hUpBI KaK MPOU3BOIHBIE
KapOOHOBBIX KUCIIOT. [ MAPOIIU3 CIIOKHBIX

a¢upoB

MapT

26

27

28

JXKupsl: ruaponu3, npuMeHeHHUE,
OMoJIOTNYecKast POJIb KUPOB
VYTneBobl: COCTaB, KJIaCCH(UKAIHSL.
BaskHeiiiue npeacTaBUuTeN : TIH0K03a,
¢bpyxTO3a, caxaposa

KanMaJ'I " OCJIJIK0JIO3a KaK IMTPUPOJHBIC
MMOJIMMEPBI

MapT

MapT

MapT

29

Kontponbnas paboTa mo pazaery
«Kucnopoaconepxaiire opraHuuecKkue
coenuHeHus»/ Beepoccuiickas
poBepoyHas pabora

anpesnb

30

OO6m1ast XxapakTepruCTUKa a30TCOIePIKAIINX
OpPTraHUYECKUX COCTUHECHUM /
Bcepoccutiickas mpoBepouHas pabota

anpesnb

31

32

AMUWHBI: METHJIAMWH M aHUJIUH

AMUHOKHUCIIOTHI KaK aM(OTepHbIe
OpPraHMYECKNUE COETUHEHUS, UX
Ouosiornyeckoe 3HaueHue. [lentuapl.
benku kak npupoHbIe

anpenb

Man




BBICOKOMOJICKYJIAPHBIC COCAUHCHUA

OCHOBHBIE TTIOHSATHS XUMHHI

33 . 1 Mai
BBICOKOMOJICKYJISIPHBIX COSTMHEHUHN
OCHOBHBIC METOJIbI CHHTE3a
34 BBICOKOMOJICKYJISIPHBIX COSAMHEHUH. 1 Mai
[TmacTmacchl, KaydykH, BOJIOKHA
OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOT'PAMME




11 KJIACC

Ne
n/n

Tema ypoka

XUMUYECKUH 371EMEHT. ATOM. DJIEKTPOHHAS
KOH(UTypaIys aToMOB

KoanuecTBo 4acoB

KonTposbHbie

Bcero
padoThI

IIpakTnyeckue
padoTsbI

JlaTa
H3y4eHust

CEHTSAOPh

DJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

Ilepnonnueckuit 3akoH u Ilepnonnueckas
CUCTEMA XMMHUYECKUX 31eMeHTOB /1. .
Menpeneesa, UX CBA3b C COBPEMEHHON
TEOpUEN CTPOCHMS AaTOMOB

CEHTSOpb

3aKOHOMEPHOCTU U3MEHEHUSI CBOWCTB
XAMHUYECKHX DJIEMCHTOB U UX COCIUHCHUI I10
rpynnam u nepuogam. 3HaueHue
MEPUOINYECKOTO 3aKOHA U CUCTEMBI
XUMHYECKUX 31eMeHToB J[.J. MeHaeneeBa B
pPa3BUTUU HAyKU

CEHTSIOph

CrpoeHue BemecTBa. XUMHUYECKasi CBSI3b, €€
BU/Ibl; MEXaHU3MbI 00pa30BaHus
KOBAJICHTHOM CBs13U. Bogoponnas cBs3b

CEHTSIOph

BaneHTHOCTB. DNEeKTPOOTPUIIATETEHOCTD.
Crenenn okucieHusa. Bentectsa
MOJICKYJIIPHOTO ¥ HEMOJICKYJIIPHOTO
CTpOEHUS

[loHsiTHE O NUCTIEPCHBIX CUCTEMAX.
HctrHHBIE ¥ KOJUTOUIHBIC PACTBOPHI.
MaccoBas 10J14 BellecTBa B pacTBOpe

Knaccudukanus 1 HOMEHKIaTypa

OKTSI0pb

OKTSIOpb

OKTSIOpb




HEOPraHWYECKUX COEAUHEHUM. ['eHeTnueckas
CBA3b HEOPraHUYECKUX BEUIECTB, PA3IHMYHbBIX
KJIaCCOB

Knaccugukanus XuMHUeCKuX peakiuuii B
HEOPraHUYECKOU U OPraHUYECKON XUMUHU.
3aKOH COXpaHEHUsI MACChl BELIECTB; 3aKOH
COXPAHEHHUs U NIPEBPALICHUS SHEPTUU U
XUMHMYECKHUX PEAKLHAX

OKTSIOpb

10

11

12

Ckopoctb peakiuu. OOpaTuMble peaKuu.
XHUMHUYECKOE PAaBHOBECHE

[IpakTuueckas pabora Ne 1. «Bnusaue
pa3nu4HbIX ()AKTOPOB HA CKOPOCTh
XUMHYECKON PEaKIIUn»

Onekrponutnueckas auccounanus. [lonsrue
0 BoZiopoHOM Mokasarese (PH) pactBopa.
Peakuuu nonnoro oomena. ['maponus
OpraHWYECKUX U HEOPraHUYECKUX BEIIECTB

OKHCIUTENBHO-BOCCTAHOBUTEIIbHBIE
peakuuu. [TonsTre 00 snexTponnze
pacIuiaBoB U pacTBOPOB COJIEN

HOSIOpb

HOSIOPb

HOSAOPb

HOSAOpb

13

Kontponbnas paboTa mo pazaery
«Teopernueckne OCHOBBI XUMHUUN»

nexkadpb

14

Mertainnsl, ux nonoxxkenue B [lepuoamueckoit
CHUCTEME XUMHUYECKuX dnnemMeHToB [I. U.
MenpeneeBa 1 0COOEHHOCTH CTPOEHUS
atomoB. OOmue pu3ndecKkre CBOMCTBA
METAIIJIOB

nexkabpb

15

CraBbl METAILIIOB. 3JICKTp0XHMI/IquKHI>'I pAax

nexalpb




HaIpsHKEHUH METaJlIOB

16

17

XUMUYEeCKHE CBOMCTBA BaKHCHIITNX
METaJUIOB (HAaTpUH, Kajaui, Kaabluid, MarHui,
AITIOMUHUNA) U UX COCTUHEHUN

XUMHUYECKUE CBOMCTBA XpOMa, MEAU U UX
COETUHEHUN

neKaopb

SHBAph

18

XHUMHYECKHE CBOMCTBA IIMHKA, JKeJIe3a U UX
COCTUHEHUN

SIHBaph

19

20

21

22

[IpakTuueckas padbora Ne 2. "Pemienue
HKCIEPUMEHTAIBHBIX 33a4 110 TEMe
«Mertamnen»"

Hewmeraibl, X mojio)KeHUE B
[Tepuoanueckoii cuCTeMe XUMHUYECKHUX
anemenToB 1. . Menpeneesa u
0COOEHHOCTH CTPOEHHUS aTOMOB

Du3nYeCKUe CBOKMCTBA HEMETAILIIOB.
AJNIOTpONHs HEMETAJIOB (Ha IpuMepe
KHCIIopo/ia, cephl, hocdopa u yrieposaa)
XHWUMHUYECKUE CBOKMCTBA TaJIOT€HOB, CEPhI U UX
COCAMHEHUI

SIHBaph

SITHBaph

¢deBpanb

¢deBpanb

23

24

25

XuMudeckue cBoMCTBa a3oTa, (hocdopa u ux
COECIMHEHU I

XUMHUYECKUE CBOMCTBA YIJIEpOa, KPEMHUS U
HUX COeIUHEHUN

[IpumeHeHne BaXKHEUIINX HEMETAIIOB U UX
COCIMHEHUI

(eBpainb

¢beBpanb

MapT

26

O000I1IIeHNE U CUCTEMATHU3AINs 3HAHUH 110
TEMEC ((HeMeTaJ’IJ’IBI)). BI)I'-II/ICJ'IGHI/ISI 10

MapT




YPaBHEHUSIM XUMUYECKUX PEaKLUN U
TEPMOXUMHUYECKUE PACUETHI

[TpakTuyeckas padora Ne 3. «Pemenune

27 JKCIIEPUMEHTAIIBHBIX 3a7a4 10 TEME 1 MapT
"HemeTasl"»
KontponsHas pabota o remam «MeTtasuibh»

28 1 MapT
n «Hemeramib»
Heoprannueckue 1 opraHn4eckue KucioThl.

29 1 arnpelb
Heoprannueckue 1 opraHn4eckue OCHOBAHUS
AmdoTepHbIe HEOPTaHUYECKUE U
opraHuveckue coenuHeHus. ['eneTrnueckas

30 1 anpenb
CBSI3b HEOPTaHMUYECKUX U OPTaHUYECKUX
BEILIECTB
Poine xumMum B obecnieueHIH HKOJIOTHIECKOH,

31 SHEPreTUYECKOM U MUIIEBON 0€30I1acHOCTH, 1 anpesb
Pa3BUTHH MEJIUIINHBI
IIpencraBnenus o0 0OIMMX HAYYHBIX

32 IIPUHLIMIIAX POMBILIUIEHHOT'O IOTY4YECHHUS 1 Man
Ba)KHEHUIIINX BEIIECTB

33 YesnoBek B MUpE BEILIECTB U MaTepHAaIOB Maii

34 XUMUA U 300pOBbE YEIOBEKA Mait

OBLIEE KOJIMYECTBO YACOB I10 34

[NPOT'PAMME




IPOBEPSIEMBIE TPEGOBAHUS K PE3YJIbTATAM OCBOEHMSI OCHOBHOM OBPA3OBATEJIbHON ITPOI'PAMMBI

10 KJIACC

Kon
MPOBEPAEMOro
pe3yjabTara

IIpoBepsiemble peMeTHbIE Pe3yJIbTATHI OCBOEHUS OCHOBHOI 00pa30BaTe/IbHOI NPOTrPaMMBbI CPeHEro
001ero ooOpazoBaHus

1

Teopernueckre OCHOBBI OPraHUYECKOW XUMHUH

11

1.2

13

ChopMupoBaHHOCTh MPEACTABICHUNH O XUMHUYECKOW COCTABISIONICH €CTECTBEHHOHAYYHOH KAapTHHBI MHUpA, POJIH
XMMHHU B TIO3HAHUM SBJICHUN NPUPOABI, B (POPMUPOBAHUU MBIIUICHUS U KYJIbTYPbI JUYHOCTH, €€ (PYHKIIMOHAIHLHON
IPaMOTHOCTH, HEOOXOIUMOM /Ml PELIeHUsl MPAKTUYECKUX 3a7ad U HKOJOIMYECKM OOOCHOBAHHOIO OTHOIIEHUS K
CBOEMY 37J0POBBIO U IPUPOJTHOU Cpeae

Binanenue cucteMoil XMMHMUYECKMX 3HAHHMM, KOTOpas BKJIIOYAET: OCHOBOIIOJIATAIOIINE TOHATHS (MOJIeKya,
BAJICHTHOCTb, AJIEKTPOOTPHUILIATENIBHOCTh, CTEIIEHb OKHUCJICHHUS, XUMHUYECKas CBsA3b, MOJIb, MOJISIpHas Macca,
MOJISIPHBINA 00BEM, yIIIepoJHbIN cKeleT, PyHKIMOHAIbHAS IPyIINa, paJuKai, U30MepUs, U30MepPbl, TOMOJIOTUYECKUN
psizl, TOMOJIOTH, YIJIEBOJIOPO/Ibl, KUCIOPOA- M a30TCOJEpIKAIINE COCTUHEHUs, OMOIOTUYECKN aKTHBHbBIE BEIECTBA
(yrimeBopbl, )KUpBL, OEJIKH), MOHOMEp, IOJIUMED, CTPYKTYPHOE 3BEHO, BEICOKOMOJIEKYIISIPHBIE COSMHEHHUS]); TEOPUU U
3aKOHBI (TEOpHsl XMMMYECKOTO CTpOoeHHs opraHuueckux BemiectB A.M. ByrtiepoBa), 3akOHOMEpPHOCTH,
CHUMBOJIMUYECKUH S3bIK XUMMH, (DAKTONOTMYECKHE CBEJCHHMS O CBOWCTBAaX, COCTaBe, MOJYyYEHMH M O€30IMacHOM
UCIIOJIb30BAaHUHU Ba)KHEHIINX HEOPraHUYECKHUX U OPraHMYECKHUX BEIIECTB B OBITY M MPAKTHUYECKOH IEATETHbHOCTH
YeJIoBeKa

ChopMupOBaHHOCTH YMEHHH BBISBIATH XapaKTEpHblE NPU3HAKU TOHATHH, YCTaHABIMBAaTh HX B3aUMOCBS3b,
WCIIOJIB30BaTh COOTBETCTBYIOIIME IOHSATHS NPH ONUCAHWU COCTaBa, CTPOEHUS W IPEBPAICHHM OPraHMYECKUX

COeTMHEHNN

1.4

C(l)OpMHpOBaHHOCTI) YMCHI/Iﬁ HCIIOJIb30BATh XWMHYCCKYHO CHUMBOJIMKY [IJId COCTaBJICHUSA MOJICKYJISAPHBIX H




1.5

CTPYKTYPHBIX (pa3BEpHYTOH, COKpaéHHON) (HOpMYyST OpraHMYECKUX BEUIECTB M YPAaBHEHUH XUMHUYECKUX PEAKIIHH,
W3rOTaBJIMBATh MOJEIN MOJIEKYJl OPTaHUYECKHUX BEIECTB JJIsl MIUTFOCTPALMU UX XUMMUYECKOTO U MPOCTPAHCTBEHHOTO

CTPOCHUA

CdopMupoBaHHOCTh YMEHHI YCTaHABIUBATH MPUHAAIC)KHOCTh U3YUEHHBIX OPraHMYECKUX BEIIECTB 110 UX COCTaBy U
CTPOCHHUIO K ONpeNeséHHOMY Kiaccy (Tpymie) COoequHEHHH (yrieBOJOpPOMAbI, KHUCIOPOA M a30TCOJEeprKallue

COCAMHCHUA, BBICOKOMOJICKYJISAPHBIC COC[[I/IHGHI/ISI), JaBaTb MM Ha3BaHUA II0 CHCTEMaTHUYECKOM HOMCHKIJIATyp¢C

(IUPAC)

1.5

CdopMUpOBaHHOCTh YMEHUS OINMPEACIATh BHJIBI XMMHUYECKON CBSI3U B OPTraHMYECKHX COCAMHCHUSAX (OJUHAPHBIC H

KpaTHbIE)

1.6

ChopMupoBaHHOCTH YMEHUS MIPUMEHSTH: MOJOXKEHUS TEOPUU CTPOSHHs OpraHuYeckux BemecTB A.M. Byrtmeposa

JUIA 00BACHEHHS 3aBUCUMOCTHU CBOICTB BCHICCTB OT UX COCTaBa U CTPOCHU; 3aKOH COXPAaHCHHA MAaCChl BCIICCTB

VYrneopopoasl. Kucnoponcoaepxkaiue M a3zoTcoiepikalliie OpraHMYecKHe COEIMHEHHs. BbICOKOMOJEKyspHbIE

COCIUHCHUA

2.1

2.2

C(l)OpMI/IpOBaHHOCTI) YMGHI/Iﬁ IPUBOJUTE TPUBUAJIBHBIC Ha3BaHWA OTACIBHBIX OPraHUYCCKHUX BCHICCTB (BTI/IJ'IGH,
MMPOMNWJICH, allCTHIICH, 3THJICHIJIMKOJIb, TJIULCPHH, (I)CHOJ'I, (I)OpMaJ'IBI[eFI/II[, afeTaJIbAeru/i, MypaBbuHass KHUCJIOTa,

YKCYCHas KHMCJIOTA, OJICMHOBAs KUCJI0TA, CTCapUHOBAA KUCJI0TAa, I''IFOKO34a, ¢)pyI<T03a, KpaxmaJi, HeJIIr0J1034a, FJ'II/IIII/IH)

CdopMUpoBaHHOCTh YMEHHI XapaKTepU30BaTh COCTaB, CTPOCHUE, PUBNYECKUE U XUMHUYECKHE CBONCTBA TUIMMUYHBIX
HpeI[CTaBI/ITeHefI paSHHqHBIX KJIaCcCOB OpFaHI/I‘IGCKI/IX BCIICCTB (MeTaH, 3TaH, JTHIJICH, npoaneH, allCTUJICH,
OyranueHn-1,3, merunOyraauen-1,3, 6€H307, METaHOJ, TAHOJI, STUJICHTJIUKOJb, TJIUIEPUH, (DEHON, aleTalbIerusl,

MypaBbUHAasg U YKCYCHAsd KUCIIOTBI, I'NTIOK034a, Kpaxmall, [ICJIII0JI03a, AMUHOYKCYCHAA KI/ICJ'IOTa)

2.3

2.4

CCI)OpMI/IpOBaHHOCTI) YMCHHA HWIUIIOCTPUPOBATE T'CHETUYCCKYHO CBA3b MCEKAY THIIMYHBIMH MPEACTABUTCIAMU
Pa3JIMYHBIX KJIACCOB OpPTraHUYCCKUX BCIICCTB YPABHCHUAMU COOTBCTCTBYIOIINX XHMHUYCCKHUX pCaKL[I/Iﬁ C

UCIIOJIb30BaHUEM CTPYKTYPHBIX (OpMYyIT

ChopMupOBaHHOCTh YMEHHS XapaKTepU30BaTb HCTOUYHHUKU YIIIEBOJOPOJHOTO CHIphs (HE(Th, MPHUPOJIHBIA Ta3,




yroJib), CHOCOOBI UX MepepaboTKH U MPAaKTUYECKOE MPUMEHEHHUE MTPOAYKTOB MepepaboTKH

XUMHS U KU3Hb. PacuyéThl

3.1

3.2

ChopMupoBaHHOCTh YMEHUH BIIAJICTh CUCTEMOM 3HAHUI 00 OCHOBHBIX METOJIaX HAYYHOTO IMMO3HAHUS, HCIIOIb3yEMBIX
B XUMHM TpU M3YYCHHU BEIIECTB M XHMUYECKHX sBICHHH (HaOmioneHHe, H3MEpEeHHe, SKCIIEPUMEHT,
MOJICJIMPOBAHUE), HCIOJIb30BaTh CHCTEMHbIE XHUMHUYECKHE 3HAHUS IS MPUHATUS PEUICHHUH B KOHKPETHBIX
JKU3HEHHBIX CUTYALMSIX, CBSI3aHHBIX C BEIIECTBAMU U UX IPUMEHEHHUEM

CdopmMupoBaHHOCTh yMEHUH CcOOJIOJATh IMpaBHJIa IOJB30BAHUS XHMHUYECKOM TOCyIoil u 1abopaTopHBIM

000pyI0BaHMEM, a TaKXe IMpaBuUiia OOpaIleHUs C BEUIECTBAMHU B COOTBETCTBUM C MHCTPYKIUSIMHU IO BBIMOJTHEHUIO

1a00pPaTOPHBIX XUMUUYECKHUX OIBITOB

3.3

ChopMupoBaHHOCTh YMEHHH TUIAHUPOBATH W BBITOIHATh XUMHUYECKHI SKCIEPUMEHT (TPEBPALICHUS OPTaHUYECKUX
BEILECTB P HArpEeBAHMM, IOJIYyYEHUE ITWICHA U U3yYEHHE €ro CBOMCTB, KAYECTBEHHBIC PEAKIIMM OPTaHMYECKHUX
BEILIECTB, J€HATypalus OEJIKOB IIPH HarpeBaHUM, LIBETHbIE peakIMK OENKOB) B COOTBETCTBUHU C MPaBUIIAMH TEXHUKHU
0e30macHOCTH IpU OOpalleHHH C BeUlecTBaMU M Ja0OpaTOpPHBIM O0OPYZOBaHHEM; HPEICTABIATh Pe3yIbTaThl
XUMHUYECKOT0 KCIIEPUMEHTA B (JOpME 3allMCU YPaBHEHUN COOTBETCTBYIOIIMX PEAKIUil 1 (OPMYyIUPOBATH BBIBOJIbI

Ha OCHOBE 3TUX PE3Y/IbTAaTOB

3.4

3.5

3.6

CdhopMHUPOBAaHHOCTP YMEHHUM TPOBOJUTH BBIUMCICHUS MO XMMHYECKUM YpaBHEHHUSM (Macchl, 00bEMa, KOJIUYECTBA
MCXOJHOTO BEIIECTBA WM MPOJYKTa PEaKIMU IO HU3BECTHBIM Macce, 00bEMY, KOTUYECTBY OJHOTO M3 MCXOJHBIX

BEIIECTB WU MPOTYKTOB PEaKIUH)

ChopMupoBaHHOCTh YMEHUH KPUTHUECKH aHAIM3MPOBATH XUMHUECKYIO HMH(POPMALMIO, MOJY4aeMYI M3 pa3HBIX

HUCTOYHUKOB (CpeAcTBa MaccoBoi nH(popManuu, cetb IHTepHET u Apyrue)

C(I)OpMI/IpOBaHHOCTL yMeHI/Iﬁ CO6J'IIOI[3.TB IIpaBHJIa 3KOJIOTHYCCKU uenecoo6pa3Hor0 IIOBCACHUA B 6BITy n pr,[[OBOﬁ
ACATCIIBHOCTH B ICJIAX COXPAHCHUSA CBOCTO 3J0POBbA U Oprxcanmeﬁ HpHpOI[HOﬁ CpCabl, OCO3HABATb OIIACHOCTb
BO3JICHUCTBUSA Ha >KUBEIC OpraHnu3MbI OHpe)IeJ'IéHHI)IX OpraHNYC€CKNX BEIICCTB, MOHUMAsA CMBICJI ITOKa3aTClId HJIK

(mpeaenbHO JOMYCTUMOW KOHIIEHTpAIMH), TMOSICHATh Ha MPUMEPAxX CIOcOObl YMEHbBIIEHUS U MPEAOTBpALleHUsT MX




11 KJTACC

Kon
NpoBepsieMoro
pe3yJbTara

1

BpPCAHOTO BOB,Z[GI\/'ICTBI/IH Ha OpraHu3M 4YCJIOBCKa

IIpoBepsiemble npeaMeTHBbIE Pe3yJbTAThl 0CBOCHHUSI OCHOBHOI 00pa30BaTeJbHOM IPOrPaMMBbI CpeiHero 001ero
o0pa3oBaHus

TeopeTnyeckre OCHOBbI XUMUU

11

Brnagenue cuctemMoi XMMHUYECKUX 3HAHUN, KOTOpPas BKIIOYACT: OCHOBOIOJIATAIOIINE TMOHATHS (XUMUYECKUI AJIEMEHT,
aToM, JJICKTPOHHAs 000JI0YKa artoma, S-, p-, O-3JIeKTpOHHBIC OpOWTATM aTOMOB, HMOH, MOJICKYJa, BaJICHTHOCTH,
ANEKTPOOTPHUIIATEIILHOCTh, CTEICHb OKHCIICHHS, XHMHYECKas CBs3b, MOJIb, MOJISIPHAs Macca, MOJISIPHBIH OO0BEM,
KpUCTALTMYECKasl ~ pemiéTka, THIBl XAMHWYECKHMX  peakuii  (OKHCIHUTEIhHO-BOCCTAHOBUTENBHBIE, JK30- H
SHIOTEPMHUUYECKUE, PEAKIIMH HWOHHOTO OOMEHA), pPAaCTBOP, JJICKTPOJUTHI, HEIIEKTPOIUTHI, JIICKTPOIUTHICCKAS
JTUCCOITMAIUS, OKUCIIUTENb, BOCCTAHOBUTENb, CKOPOCTh XMMHYECKOW pEeaKluHi, XUMUYECKOE PAaBHOBECHUE), TCOPUH U
3aKOHBI (TEOpHsl DIEKTPOIUTHUECKOW auccounuanuu, [lepuonnyeckuii 3akoH [[.M1. MeHneneeBa, 3aKOH COXpaHEHUS
Macchl), 3aKOHOMEPHOCTH, CHUMBOJHYECKUH S3BIK XHMHUH, (DAKTOIOTHYECKHE CBEICHHS O CBOWMCTBaX, COCTaBe,
MOJIy4eHUH U O€30MaCHOM HCIIOJIb30BAHUM BAKHEHIIMX HEOPTaHUYECKUX BEIIECTB B OBITY M MPAKTHYECKOU

JCATCIIBHOCTH YC€JIOBCKA

1.2

1.3

ChopmupoBaHHOCTh YMEHHUI BBISBIATH XapaKTEpPHbIE MPHU3HAKW U B3aUMOCBSI3b M3YyUEHHBIX MOHSTHUHA, NMPUMEHSThH
COOTBETCTBYIOIME IOHATUS IPU ONHUCAHUM CTPOCHHUS U CBOMCTB HEOPraHWYECKHUX BELIECTB M HMX IPEBPALLECHUN;
BBIBIIATh B3aMMOCBS3b XMMHMUYECKUX 3HAHUW C IMOHATUAMU U IPEACTABICHUSAMU JPYIrUX ECTECTBEHHOHAYYHBIX
MIPEAMETOB

Brnanenne oCHOBHBIMH METOJaMM HAayYHOT'O MO3HAHUS BEIIECTB M XMMHUYECKUX SIBICHUI (HaOIoJeHue, N3MepeHue,

AKCIIEPUMEHT, MOJIETTUPOBAHHE)




C(bOpMI/IpOBaHHOCTB yMeHI/Iﬁ OnpeacidaATh BAJICHTHOCTD U CTCIICHBb OKUCJICHUSA XUMHUYCCKUX 3JICMCHTOB B COCAUHCHUAX

1.4 Pa3IMYHOTO COCTaBa, BUJ XUMUYECKOW CBA3M (KOBaJEHTHAs, HOHHAsI, METa/NInyecKasi, BOJOPO/IHAsI) B COCUHEHUSIX,
THUI KPUCTAJUTMUECKOHN PEelIETKH KOHKPETHOTO BEIIeCTBa (aTOMHAs!, MOJIEKYJIIpHasi, HIOHHAs, METaJNInYecKas)
1.5 ChopmupoBaHHOCTH YMEHU OMPEEIIATh XapaKTep CPe/ibl B BOJHBIX PACTBOPaX HEOPraHUUECKUX COCAMHEHUN
ChopmupoBaHHOCTH YMEHUS KJIaCCU(UIUPOBATH XUMUYECKHE PEAKIIMH IO Pa3IMYHbIM MPU3HAKAM (YUCILY U COCTaBy
1.6 pearupyrouux BelecTB, TeII0BOMY 3(pPeKTy peakiuu, U3MEHEHHIO CTETIEHEH OKHCIIEHUS 3JIEMEHTOB, 00paTUMOCTH
peaKkiny, Y4acTHIO KaTajlnu3aTopa)
17 CpopMUpPOBAaHHOCT, YMEHHH COCTaBISATh YpPABHEHUS PEAKIUN pPA3IUYHBIX TUIIOB, TOJIHBIE M COKpaIIEHHBIC
' ypaBHEHHUS PEaKIMii HOHHOTO 0OMEHAa, YUUTHIBAs YCIOBUS, IPU KOTOPBIX 3TH PEAKIIUU UIYT 0 KOHIIA
CpopMUpPOBAaHHOCTP YMEHHMM MPOBOAUTH PEAKIMH, TMOATBEPXKIAIOIINE KA4eCTBEHHBIM COCTaB  PA3IHMYHBIX
1.8 HEOPraHUYeCKHX BEIIECTB, PACIO3HABaTh OIBITHBIM NYTEM HOHBI, MPUCYTCTBYIOIIME B BOJHBIX PacTBOpax
HEOPraHUYECKHUX BEILECTB
19 CpopMUpPOBAaHHOCT YMEHUW pACKPBIBATH CYIIHOCTh OKHUCIUTEIHHO-BOCCTAHOBHUTEIIBHBIX PEAKIUNA TOCPEICTBOM
' COCTaBJICHHS SJIEKTPOHHOTO OajaHca ITUX peakiuit
1.10 CdopmupoBaHHOCTH YMEHUI 00BACHATH 3aBUCUMOCTh CKOPOCTH XUMUYECKOM peakiluu OT Pa3IuyHbIX (aKTOPOB
111 ChopmupoBaHHOCTH YMEHHI OOBSICHITH XapaKTep CMEMICHUS XUMUYECKOTO PAaBHOBECHS B 3aBUCHMOCTH OT BHEIITHETO
. BozaeiicTBus (nmpuniun Jle [llarense)
2 OO01as U HeopraHudeckasi XuMus
51 CdopmupoBaHHOCTH YMEHMI pacKkpbiBaTh cMbich [lepuoanueckoro 3akoHa J[.1. MeHneneeBa u JeMOHCTPUPOBATH €TO
' CHUCTEMATU3HUPYIONIYI0, OOBSICHUTEIBHYIO U TPOTHOCTUYECKYIO (D YHKITH
ChopmupoBaHHOCTE yMEHUH XapaKTepU30BaTh JJICKTPOHHOE CTPOCHHE AaTOMOB XHUMHUYECKHMX JJeMeHToB |14
59 nepuooB [lepuomndeckoit cucrembl XxuMuueckux anemeHToB JI.M. MenaenceBa, MCIoab3yss MOHATHSA «S-, P-, O-

AJIEKTPOHHBIC OPOUTAINY, «IHEPTETUUECKUE YPOBHI», OOBICHATh 3aKOHOMEPHOCTH M3MEHEHHS CBOMCTB XUMUYECKUX

3JIEMEHTOB M HUX COCAUHEHHH IIO0 nepuoaaM M rpyimmnamM HepI/IOIlI/I‘ICCKOﬁ CHUCTEMbI XHUMHUYCCKHUX DJ3JICMCHTOB I[I/I




Menneneesa

2.3

CdhopmupoBaHHOCTH YMEHHI XapaKTEpU30BaTh (OMHUCHIBATH) OOIINE XUMUYECKHE CBOMCTBA HEOPTAHHMUECKUX BEIIECTB
pa3IMYHBIX KJIACCOB, MOATBEPKAATh CYIIECTBOBAHUE NEHETHUYECKOM CBS3U MEXAY HEOPraHMYECKHMMHU BELIECTBAMU C

IIOMOIIIBIO ypaBHCHI/Iﬁ COOTBECTCTBYIOIIUX XUMHUYCCKUX pCaKHI/Iﬁ

2.4

2.5

ChopmupoBaHHOCTE yMEHUW YCTAaHABJIMBATH MPUHAJICKHOCTh HEOPTAaHMYECKHUX BEIIECTB IO KX COCTaBy K
ornpeaenéHHOMY Kiaccy (TpyIine) coelnHeHUi (IPOCThIe BEIIECTBA — METAJUIbl U HEMETaJUIbl, OKCUbI, OCHOBAHUS,

KHCIIOTHI, aM(OTEpHBIE TUIPOKCUIBI, COITH)

ChopMupOBaHHOCTb YMEHMH HCIHOJB30BATh XMMUYECKYI0 CHUMBOJMKY JUIs COCTaBJI€HHUS (OpMyN BEIIECTB U
YpaBHEHHI XUMHUYECKUX peakuuii, cucreMaTrnueckyto HomeHknarypy (IUPAC) u TpuBuanbHble HA3BaHUS OTIEIBHBIX
HEOpPraHMYECKUX BELIECTB (yrapHbli ra3, yrieKUciblii ra3, aMMHaK, raiméHas U3BeCThb, HeraléHasi U3BeCTb, TUThEBast

cojia, MUPUT U JpyTUe)

2.6

2.7

ChopmupoBaHHOCTH YMEHHI XapaKTEpHU30BaTh (OMHUCHIBATE) OOIINE XUMUICCKUE CBOMCTBA HEOPTaHUICCKUX BEIIECTB
Pa3IMYHBIX KJIACCOB, MOJATBEPKIATh CYIIECTBOBAHHE T'€HETUUYECKOW CBSI3U MEXKIY HEOPTaHMYECKUMH BEIECTBAMH C

IIOMOIIBIO ypaBHeHI/Iﬁ COOTBCTCTBYIOIIIUX XUMHUYCCKUX peaKHHfI

CchopMupoBaHHOCTh yYMEHHUI IUITAHUPOBaTh U BBIMOJIHATE XUMHUYECKUH SKCHEPUMEHT (pa3ioKeHue MepoKCUaa
BOJIOPOAa B HPHUCYTCTBUHU KaTalM3aTopa, ONpEAETIECHHE Cpelbl PacTBOPOB BELIECTB C NOMOIIBIO YHHBEPCAILHOTO
WHIUKATOpa, BIMSHUE Pa3JIMYHBIX (DAaKTOPOB HAa CKOPOCTb XMMMUECKOH peakIuH, peakiuuu HOHHOTO OOMeHa,
KayecTBEHHbIE pPEaKUMU Ha Ccyiabdar-, KapOOHAT- U XJIOPHA-aHMOHBI, Ha KaTHMOH AaMMOHHs, pelleHHe
SKCHEpUMEHTAIbHBIX 33Jau no TemaMm «Metamisl» U «Hemeramiel») B COOTBETCTBHM C MpaBUJIAMH TEXHUKU
0e30MmacHOCTH MNpHU OOpallleHuH C BEUIECTBAMM U JIAOOpaTOpPHBIM OOOpY/OBAaHUEM; TPEACTABIATh PE3YNIbTAThI
XUMHUYECKOTO dKCIIEpUMEHTa B ()OpME 3alMCH YPABHEHUI COOTBETCTBYIOIIMX PEAKIUN U (POPMYITHUPOBATH BHIBOIBI HA

OCHOBC 3THX PE3YyJIbTATOB

2.8

ChopMHUpOBAaHHOCT, YMEHHHM COONIOAATh TMpaBWIa TOJIB30BAHUSA XHUMHUYECKON TmToCcyaod U J1abopaTopHBIM
o0opy/noBaHUEM, a TaKXKe MpaBuiIa OOpalleHUs] C BEMIECTBAMU B COOTBETCTBUU C WHCTPYKUHUSMHU TO BBITOTHEHHIO

J'Ia60paTOpHBIX XUMHUYCCKUX OIIBITOB




2.9

3.1

ChopmupoBaHHOCTE yYMEHHN XapaKTePU30BaTh XWMHUYECKHE TMPOIECCHI, JICKAIIME B OCHOBE IPOMBIIICHHOTO
MOJIy4EHUsI CEPHOM KHUCIIOThI, aMMHaKa, a TaKke c(POpMHUPOBAHHOCTH IMpeICTaBiICHUI 00 OOLIMX HAYYHBIX MPUHIMIAX

1 3KOJIOTMYECKHX MpolieMax XMMUYECKOTIO IIPOU3BOJICTBA

Xumus 1 ku3Hb. Pacuérsl

ChopMupOBaHHOCTh TPEACTABICHUN O XMMHYECKOW COCTABISIONIEH €CTECTBEHHOHAYYHOW KapTHHBI MHUpA, POJIU
XMMHUU B TMO3HAHUM SIBIEHUH IPUPOABI, B (POPMUPOBAHMM MBIIUICHUS U KYJIbTYpPbl JIMYHOCTH, €€ (PYHKIMOHAIBHON
IPaMOTHOCTH, HEOOXOAWMOW ISl pEeIIeHUs NMPAKTHUECKUX 337ad M HKOJOTHYECKH OOOCHOBAHHOTO OTHOILICHHS K

CBOEMY 3[I0POBBIO U IIPUPOTHOM cpejie

3.2

3.3

ChopmupoBaHHOCTh YMEHUN KPUTHYECKH aHAIM3UPOBATH XUMHUYECKYI0 HH(OpPMALMIO, MOTYy4aeMylH U3 Pa3sHBIX
HMCTOYHHUKOB (CpelICTBA MAaCCOBOM KOMMYHUKAIUH, CETh IHTEpHET U pyrue)
ChopmupoBaHHOCT YMEHHUH COONIOAATH MpaBUiIa IKOJIOTUYECKHU IEIeco00pa3HOro MOBEICHUS B OBITY M TPYIOBOM

ACATCIIbHOCTU B LCJIAX COXPAHCHUA CBOCTO 3I0POBbA U OKPY)KaIOH_Ieﬁ HpHpOI[HOﬁ CpCabl

3.4

3.5

Oco3HaBaTh ONACHOCTH BOSI{GP'ICTBHSI Ha JXUBBIC OPTraHHU3MbI OHpGl[GJIéHHI)IX B€IICCTB, ITIOHHMMasi CMBICII IIOKa3aTCJIAd
HHK, MOSCHATL Ha IpUMEpax CITOCOOBI YMCHBIICHUS U MPCAOTBPAIICHUA UX BPECAHOTO BO3,[[€I>’ICTBH}I Ha OpraHu3M

YCJIO0BCKa

C(I)OpMPIpOBaHHOCTB YMCHI/Iﬁ MMPOBOAUTL BBIYHUCIICHUA C HCIOJB30BAHUEM IIOHATHUA «MaCCOBad HOJIA BCIICCTBA B
pacTBOpPCH, 00BEMHEIX OTHOIICHHH Ia30B npu XUMHYCCKUX PCAKIUAX, MACCBI BCHICCTBA WA 00BEMa ra3oB IIO
HU3BCCTHOMY KOJIMYECTBY BCHICCTBA, MAaCCC WU O6T)éMy OIHOTO M3 Y4YAaCTBYIOIIUX B PCaKIUN BCHICCTB, TCIIJIOBOTO

3(1)(beKTa PCaKi Ha OCHOBE 3aKOHOB COXPAaHCHUS MACChl BEIICCTB, IPCBPALICHUS U COXPAHCHUSA DHECPTHUU

IMPOBEPAEMBIE 2JIEMEHTbBI COAEP KAHUSA

10 KJIACC




Kon

IIpoBepsieMblii 3JIEMEHT COAEPKAHUS

1 TeopeTnueckne OCHOBBI OPraHUYECKOW XUMHUH
11 [IpenMer opraHn4ecKkol XUMUU: €€ BOSHUKHOBEHHE, Pa3BUTHE U 3HAYCHHUE B IIOJIYYCHUH HOBBIX BELIECTB U MaTepuanos. Teopus
' CTpOEHMS OpraHndeckux coenquHenuii A.M. byrneposa, €€ 0CHOBHbIE TIOJI0KEHUS
12 CrpykTypHble (OpMYJIBl OPraHMYECKUX BELIECTB. I'oMosiorus, nomepus. XMMHUUYeCKasl CBSI3b B OPIraHUYECKUX COCJUHEHUSAX —
' OJMHApHBIC U KpaTHbIE cBs3U. [IpeacraBienne o kiaccupuKauy OpraHnIecKUX BEIeCTB
13 HomeHnknarypa opraHMuecKux COeMHEHHUH (CUCTeMaTH4ecKas) U TPUBHAJIbHbIC HA3BaHUS BaKHEHWIIMX IIPEJICTaBUTENEH KIIacCOB
' OpPraHUYECKUX BEILECTB
2 VII1eBOI0pO b
51 AJNKaHBI: COCTaB M CTPOCHHUE, TOMOJIOTUYECKHU psii. MeTaH W 3TaH — MPOCTEUIIHNE MPEICTABUTEIN aJKAaHOB: (U3MYECKUE U
' XMMHUYECKHE CBOICTBA (peaKMy 3aMEILIEHUS U TOPEHNUS ), HAXO0KIEHUE B IPUPOAE, OJIyUYEHUE U TIPUMEHEHUE
AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKUHN Psil. DTUIIEH U MPONHIICH — MIPOCTEHUIIINE MPEICTABUTEIH aJIKEHOB: (PU3HUECKUE
2.2 XMMHUYECKHE CBOMCTBA (peakLUuu I'MIPUPOBAHUS, FaJIOTEHUPOBAHUS, I'MIpaTalluM, OKUCIEHHS U MOJIMMEPU3ALUH), [TOJyYeHUE U
IIPUMEHEHNE
53 Ankanuensl: Oyranuen-1,3 u MetunOyranuen-1,3: cTpoeHue, BakHEHIINE XMMUYECKHE CBOMCTBA (peakiusl MOJMMEpPHU3aLMH).
' IlosrydeHne CUHTETUUYECKOTO KaydyKa U PE3UHBI
AJNKHMHBI: COCTaB U OCOOEHHOCTH CTPOEHMsI, FTOMOJIOTHUECKUH PsJ. ALIETHIEH — MPOCTEHIINI NpeACcTaBUTeNb AIKHHOB: COCTaB,
2.4 CTpoeHue, GU3NUecKrue U XMMUYECKHE CBOICTBA (peaklMy IUIPUPOBAHUS, TaTOI€HUPOBAHMS, THAPATALUU, TOPEHHS), TOTyYeHHE
U IPUMEHEHUE
Apenbl. benzon: cocras, cTpoeHue, pu3ndeckue 1 XMMHUYECKHe CBOMCTBA (peaKkuy TaJoreHUpOBaHUS M HUTPOBAHMUS ), TIOTy4EHUE
55 U npuMeHeHue. Toiyos: cocTaB, CTpO€HHE, (PU3NUYECKHEe U XMMHUYECKHE CBOMCTBA (PEaKIMK I'aJJOT€eHUPOBAaHUS U HUTPOBAHMS),
' [IOJIyYEHUE W IpPUMEHEHHE. TOKCHYHOCTh apeHOB. ['eHeTmyeckas CBA3b MEXKIY YIVIEBOJOPOJAaMH, IPHUHAUICKANIMMH K
pa3IMYHBIM KJ1accaM
2.6 [IpupoHble HCTOYHHUKH YTIIeBOA0poa0B. [IpupoauHblit ra3 u nomytHele HeTaHbIe Ta3sl. HedTh 1 €€ npoucxoxaenue. CrocoOsl




nepepaboTKu He(TH: TEepPeroHKa, KPeKWHT (TEpPMUYECKUM, KaTalIuTHYecKuil), muposus. [IpoaykTsl mepepaOboTKu HePTH, UX

MIPUMEHEHHE B IPOMBIIIJICHHOCTH U B ObITY. KaMeHHBIN yroib U MPOAYKTHI €ro nepepadoTKu

Kucnoponcoaep:xaiiiue opraHn4eckue CoeAMHEHNS

3.1

[IpenenpHbIe OJHOATOMHBIEC CIIUPTHL. METaHOI ¥ 3TAHOJI: CTPOCHHE, (PU3NIECKUE M XUMHUYECKHE CBOMCTBA (PEaKIMH C aKTHBHBIMH
MeTaJulaMH, TaJoreHOBOJOPOJaMH, TOpPEHHue), NpUMeHeHHe. BomopoaHble CBs3M MeEXAy MoJeKyJamMu crnupToB. JlelcTBue
METaHOJIa U HTAHOJIa HA OPraHU3M 4YeJoBeKa. MHOroaTOMHBIE CHUPThI. DTUIJICHITIMKOIb U TIIUIEPUH: CTPOeHHe, (pusnueckue u
XMMHUYECKHE CBOMCTBA (B3aMMOJEHCTBHE CO IIEIOYHBIMU METaJlIaMH, KAayeCTBEHHas PEaKIUsl HAa MHOTOaTOMHBIE CIIMPTHI).

JlelictBue Ha opranusm 4vesioBeka. [[puMeHeHne riavuepuHa U 3TUIEHTJIMKOJIS

3.2

@deHoI: CTpOoeHUE MOJIEKYITBI, (PU3NYECKHE U XUMHUYECKHe cBoicTBa. TokcnuHoCTh (heHomna. [Ipumenenne dpenona

3.3

AJH)Z[GFI/I[IBI 1 KCTOHHI. cDOpMaJ'II)IICFI/IIl, ancTajiabACrua: CTpoCHUC, (1)I/I3I/I‘-ICCKI/I€ U XHMHYECKHE CBOMCTBA (peaKHI/II/I OKHCJICHUA U

BOCCTAHOBJICHU, KAYCCTBCHHBIC peaKI_II/II/I), MOJIYYCHHEC U IIPUMCHCHUC

3.4

3.5

3.6

4.1

OHOOCHOBHEBIE TpeJeNbHBIE KapOOHOBBIE KUCIOThL.. MypaBbHHAS U YKCYCHAsl KUCIIOTBI: CTpOCHHUE, (pU3MUEcCKre U XMMHUYECKHE
CBOMCTBa (CBOMCTBA, 00LIME [T KJIacca KUCIIOT, peakius STepupuKam), nojrydyeHue u npumeHenue. CreapuHoBasi U OJIEMHOBAs

KHCJIOTBI KaK NPCACTABUTCIIN BBICIIUX Kap6OHOBBIX KHCIOT. Mbla KaK COJIM BBICIITHX Kap6OHOBBIX KHUCJIOT, UX MOIOIICC JIehCcTBHUE

CrnoxHble 3¢Upbl KaK TPOU3BOIHBIE KAPOOHOBBIX KUCIOT. I'naponu3 cinoxHbIXx 3¢upoB. XKupsel. ['uaponus xupos. [Ipumenenue

XKUpoB. brosiornyeckas poJib JKUPOB

VYraeBoasl: cocTaB, Kiaccu(uUKalus YrieBoJoB (MOHO-, M- W MoJucaxapuibl). [Joko3a — mpocTedmmii MOHOcaxapu:
0COOEHHOCTH CTPOEHMS MOJIEKYJIbI, PU3NYECKUE U XMMHUECKHE CBOMCTBA (B3auMoaelicTBue ¢ ruapokcuaoM meau(ll), okucnenue
aMMHauHbIM pacTBOpoM okcuja cepebpa(l), BoccTaHOBIIEHHE, OpOKEHUE TJIIOKO3bl), HAXOXKICHHE B IMPUPOJE, MPUMEHEHHE,
O6uosornyeckas poib. dortocuHTes. PpykTO3a Kak H30Mep TIJIHOKO3bl. Kpaxmanm M LemIoi03a Kak MPUPOAHBIE IMOJUMEPHI.

CTpOCHI/IC KpaxmaJia 1 IEJUIF0JIO3bI. dusznyeckue U XMUMHUUECKHE CBOMCTBA Kpaxmajia (I‘I/I,Z[pOJ'II/IS, KauCCTBCHHAA pCaKlus C I/IOI[OM)
A3OTCO,Z[Cp)KaH_II/IC OpraHn4eCKUC COCANHCHUA

AMMHOKHUCIIOTEI KaK aM(I)OTepHLIC OpTraHU4YC€CKUC COCAUHCHUS. dusnueckne 1 XUMUYECKHE CBOMCTBA aMUHOKHUCIIOT (Ha npumepe

mmnuHa). bruomornueckoe 3HaueHNe aMMHOKHUCIIOT. [lenTu st




benkum kak mpuUpOHBIE BBICOKOMOJIEKYISIpHBIE coeluHeHHs. llepBUuYHAs, BTOpUYHAS M TpPETHYHAs CTPYKTypa OEJIKOB.

42 XuMHYecKue CBOMCTBA OENKOB: TMAPOIIU3, ACHATYpallus, KaYeCTBEHHbIE peakluy Ha OeKu
5 BricokoMoeKyIsipHbIE COSMHEHMS
OCHOBHbBIE TIOHSITUS XHUMHH BBICOKOMOJICKYJIIPHBIX COCIMHEHUM: MOHOMEp, IOJIUMEpP, CTPYKTYPHOE 3BEHO, CTEIECHb
5.1 MOJIMMEPHU3ALMU, CPENHssT MOJIeKyJsipHas Macca. OCHOBHBIE METOJbl CHHTE3a BBICOKOMOJEKYJISIPHBIX COCIMHEHUM —
MOJIMMEPU3ALUS U TOJIMKOHICHCALIHS
59 DKClepUMEHTAIbHBIE METOJbl HW3YYEHHs BEIIeCTB M UX [PEeBpalICHUIl: O3HAKOMJIEHHE C oOpa3luamMu TNPUPOAHBIX U
' HCKYCCTBEHHBIX BOJIOKOH, IIJIACTMAcC, KayudykoB. [loyuyeHrne CHHTETUYECKOro KayuyyKa U Pe3UHbI
11 KIIACC
Kon IIpoBepsieMblii 3JIeMEHT CO/IePKAHUS
1 TeopeTryeckue OCHOBBI XUMUH
Xumudeckuit 35eMeHT. AToM. Spo aroma, H30TOMbBI. DJIEKTPOHHAsT 0007I0UKa. DHEPreTUYECKUe YPOBHU, TTOTYPOBHH. ATOMHBIE
11 opburanu, S-, p-, d-anemeHTh. OCOOCHHOCTH paCHpe/IeICHHsI JIEKTPOHOB 10 OPOUTANIIM B aTOMax 3JIEMEHTOB MEPBBIX YCTHIPEX
NEepPUOAOB. DIEKTPOHHAS KOHPUTYpALIUs aTOMOB
Ilepunonnueckuii 3axkoH u [lepuoanueckas cucrema xumudeckux sinemeHToB .M. MenaeneeBa. CBsi3b epHOIUUYECKOrO 3aKOHA U
19 Ileproauueckol cHUCTEMBI XHUMHUYECKMX dneMeHToB J[.M. MenneneeBa ¢ COBPEMEHHOM TEOpUEH CTPOEHUS aTOMOB.
' 3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB XMMHYECKUX AJIIEMEHTOB U 00Pa3yeMbIX UMH MPOCTHIX U CIOXHBIX BEIIECTB IO TPYIIaM U
nepuoiaM. 3Ha4eHHUE MEPUOUIECKOTO 3aKOHA B Pa3BUTHUU HAYKU
Ctpoenue BemiecTBa. XHUMHYECKas CBS3b. BHIBI XUMHUYECKOW CBsi3M (KOBaJEHTHAs HEMOJSpHAs W TOJSIpHAS, WOHHAf,
1.3 MeTaynueckas). MoHbI: KaTHOHBI M aHMOHBI. MexaHu3Mbl 00pa30BaHUS KOBAJICHTHON XHWMHUYECKOW CBsI3U (OOMEHHBIH U
JIOHOPHO-aKIENTOPHBIH). BomopoaHas cBs3b




14

Banentnoctb. DnekTpooTpunatenbHOCTh. CTEneHb OKUCIICHUS

BemectBa MOJNEKYISIpHOrO M HEMOJIEKYJSIPHOIO CTPOEHMS. 3aKOH IIOCTOSTHCTBA COCTAaBa BEIIECTBA. THIIbl KPUCTAIIMYECKHUX

1.5 PEIIETOK. 3aBUCUMOCTh CBOMCTBA BEILECTB OT THIA KPUCTAIUIMYECKON peméTku. [Tonsatue o qucnepcHsix cuctemax. Mctunuble u
KOJUIOMJIHBIE pacTBOpBL. MaccoBas 0J1s BelleCTBa B pacTBOpE
1.6 Knaccugukanus Heopranndeckux coeinHeHniH. HomeHki1aTypa HeopraHu4eckux BelecTB
17 Xumnueckas peakuus. Knaccudukanus XMMUUYECKHX peakUMid B HEOPraHMYECKONW M OpraHWYEeCKOM XMMHHU. 3aKOH COXPaHEHMs
' MAaccChl BELIECTB, 3aKOH COXPAHECHMS U IIPEBPAILECHUS SJHEPTUH NP XUMUYECKUX PEAKLUAX
1.8 CKOpOCTb peakiuu, e€ 3aBUCUMOCTb OT pa3IMYHbIX (JaKTOPOB
19 OOparumMsble peakiuu. XumMuueckoe paBHoBecue. PakTopsl, BIUAIOLME Ha COCTOSIHUE XMMHUYECKOro paBHoBecus. [lpunmun Jle
' [Tarense
110 OnexTponuTnueckas nuccouuanus. CuibHble U ciadble 31eKTpoauThl. Cpeaa BOJHBIX pacTBOPOB BEIIECTB: KUCIasi, HEUTpaIbHas,
' nieno4Has. Peakuy noHHOTo oOMeHa
111 OKMCIIUTENBHO-BOCCTAHOBUTEILHBIE PEAKIIMU
2 Heopranunyeckas Xumus
Hewmerannel. Ilonoxxenune nemeramioB B llepuoanueckoil cucreme xummueckux anneMmeHToB /[.M. MenzaeneeBa u ocoGeHHOCTH
2.1 cTpoeHusi aToMoB. Pu3nyeckre CBOWCTBA HEMETAJUIOB. AJUIOTPOIUS HEMETAJUIOB (Ha MpUMepe KHCIopoja, cepsl, gocdopa u
yriaeponaa)
59 XUMHUECKUE CBOMCTBA BaKHEWIIMX HEMETAJUIOB (TaJOreHoOB, Cephl, a30Ta, Gocdopa, yriepoaa U KpeMHHUs1) U UX COEAMHEHHH
' (OKCHI0B, KUCIOPOJCOAEPIKALIMX KUCIIOT, BOJOPOJHBIX coequHEeHUH). [IpuMeHeHne BakKHEHIINX HEMETANIOB U UX COETMHEHU I
Mertamnbl. [lonoxxenune meramnoB B Ilepuonmueckoit cucreme xumuueckux snemeHtoB (.M. MengeneeBa. OcoOeHHOCTH
2.3 CTpPOEHHUSI D3JEKTPOHHBIX 000J04YeK aroMoB MeTawioB. OO6mwue ¢usznyeckue cBoicTBa MeTtauioB. CrjiaBel METalJIOB.
DIIEKTPOXUMUYECKUH PsiJl HAIPSKEHU METAJIIOB
24 XUMHYECKHE CBOMCTBA BAKHEHIIINX METAUIOB (HATPHH, KaIHid, KaJIbIIMA, MarHUH, aTFOMUHUHN, IIMHK, XPOM, KEJIe30, MEIb) U UX




coeauHeHuil. O01ue crocoObl MoyyeHus MeTayuioB. [I[puMeHenne MeTaioB B ObITY M TEXHUKE

2.5 I'eneTndeckas CBsI3b HEOPraHUUYECKUX BEILECTB, IPUHAUICIKALIUX K PA3JIUYHBIM KJIacCaM
3 XUMHS ¥ )KU3Hb
31 Posp xumuu B oOecrie4eHUN KOJOTHMYECKOW, YHEPTeTHUECKOM M MUIIEBOM OE30MacHOCTH, pa3BUTHH MeAUUMHBL [loHsTHE O
' HAy4YHBIX METOAAX MO3HAHMS BEILECTB U XUMUYECKUX PEaKLUi
[IpencraBnenus 06 0OUMX HAYYHBIX MPUHIIUIAX POMBIIUICHHOTO MOJIYYSHHs BAXKHEHITNX BEHIeCTB. YeIoBEK B MUPE BEIIECTB U
3.2 MaTEpUaJIOB: Ba)KHENIINE CTPOUTEIbHBIE MAaTEPUAIIbl, KOHCTPYKLIMOHHBIE MaTEPHUAIIbl, KPACKHU, CTEKIIO, KEpPAMHKA, MATEPHAJIbI IS
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1) Iudpossie naboparopuw -1 1t

2) Mukponabopatopus (HaOOp MOCY/bl U MPUHAIISIKHOCTEH ) — 71T
3) Hudposas madoparopust « IKOJIOTHs» - 11T

4) IlltatuB XUMUYECKUH — 8 TIT



5) HaOop xumu4eckoi mocyasl — 3 mT

6) Habop peakrtuBoB mist [MA u EI'D — 2 it

7) Habop ob6opynoBanus ans 'MA u ET'D — 4t
8) Muxkponaboparopust — 1t

IIpuaoxenue No 1

Oco0eHHOCTH 1 HOPMBI OIIEHKH HPEeIMETHBIX Pe3VJbTATOB

I[J'IH opraHu3anuu TEKYLICro OLUCHUBAHUS HMCIIOJB3YIOTCA PA3JIMYHBIC BApUAHTBI TCKYHICI'O U TEMATUYCCKOT'O KOHTPOJIA O6pa30BaT€J'ILHI>IX Pe3yJIbTAaTOB. Ha
YpOKax XUMHUH MOT'YT IIPUMCHATBHCA:

— YCMHbLI Onpoc € UCTI0JIb30BAaHUEM CUCTEMBI CIELMAIbHO MOA00PaHHBIX YCTHBIX BOIPOCOB M YIIPa)KHEHUIA;

— NUCbMEHHbII ONpOC HAa OCHOBE CHUCTEMBI 3aJjaHUH PA3IMYHON THUIIOJIOTMM M YPOBHS CJIOKHOCTU JJIl OLIEHKH YCBOEHHS OTAEIbHBIX JJEMEHTOB
COJIep’KaHUsl KOHKPETHOM TeMbl, B TOM UHCIIE 3aJJaHUI, UMEIOLINX XapaKTep «MBICIEHHOTO AKCIEPUMEHTa», KOTOpbIe TPEOYIOT OT 00yJaroUMXcs IPUMEHEHUs
3HAHUU B HOBOM KOHTEKCTE WJIM JUIsl pEIIeHNs] HECTaHAapTHBIX 3a/1a4;

— KPamko8pemMeHHble NUCbMEHHbIE CaMOCMOAmMenbHble pabombl IO UTOTaM U3Y4EHUS OTAEIbHON TeMbl; XMMUYECKUN AUKTAHT U Jp.

— BBIIIOJIHEHUE 1a00PAMOPHBIX ONBIMOE U NPAKMUYECKUX pabom, KOTOPbIE MO3BOJISIIOT OLCHUBATh  YMEHHS paboThI C
XUMHUYECKUMH BEILIECTBAMH U JIAOOPaTOPHBIM 000PYAOBaHUEM, TPUMEHEHHE TEOPETHUECKIX 3HAHUN Ha MTPAKTHUKE.
B cuimy cBoeit onepaTUBHOCTH M THOKOCTH, a TaKk)Ke pa3zHooOpaszus 1o opMam U METo/1aM TeKyIllee OlleHUBaHUE yUEOHBIX TOCTUKEHU N 00yUJarouXcsl T03BOJISET:

— OCYyWECTBIATh MU depeHIIMPOBAaHHBIA MOAX0A K OOy4YalOUIMMCS C LENbI0 BBIBIEHUS HUX CIIOCOOHOCTH K NMPUMEHEHHWIO 3HAaHUM B pPa3IMYHBIX
CUTYalUsX, TOTOBHOCTH K CAMOKOHTPOJIIO U CAMOOIIEHKE PE3yJIbTaTOB CBOMX JOCTH)KEHHUI;

— BBIABJIATH NPUYMHBI 3aTPYyAHEHUI 00ydaronMXxcs Npu padboTe ¢ yueOHBIM MaTepUalioM;

— CJeIUTh 3a XOAOM Ipoliecca O0y4eHHs U 10 Mepe HEeO0OXOAMMOCTH OIEpaTHBHO KOPPEKTUPOBATH (POPMBI €ro OopraHu3alu, OCOOCHHO B YacTH
CaMOCTOSITENIbHON TI03HABATEIILHON JESITEIbHOCTH O0yUYarOIIUXCSL.

TemaTuueckoe OLEHMBaHKUE MTPEIMETHBIX PEe3yIbTATOB MO0 XUMHU HAIIPABICHO HA KOMIUIEKCHYIO OIICHKY 3HAHUN U YMEHUH 00YyJarouuxcs 1mocie 3aBeplieHHs
U3yUYEHHs ONPENEICHHOM TeMbl WM pa3jena ydeOHoi mporpammbl. OHO MOMOTaeT YYHTENIO ONpPEACTUTh YPOBEHb YCBOCHHS Marepuaia U T'OTOBHOCTD



oOyuaronuxcs K JajgbHeieMy U3y4eHHIo IPeMeTa, a TAaKXKe CKOPPEKTUPOBATh 00pa30BaTEIbHBINA MPOLECC IS JOCTUKEHUSI TYUIIUX PE3yIbTaToB.

OueHnBaHue YCTHBIX OTBETOB.
OpaHOM W3 TPaJWIMOHHBIX (OPM MPOBEPKH 3HAHUK M YMEHHUIH OOy4aromuxcs sBISeTCS YCTHbIH ompoc. K MeTrogaM yCTHOrO KOHTPOJISS OTHOCSTCS:
Oecena,

paccka3 ydyeHHKa, OOBbSICHEHHE, KOMMEHTUPOBAaHHE TEKCTa y4eOHHMKA, YTEHUE TEXHOJIOTMYECKOM KapThl WJIM CXEMBbI, COOOILEHHE, 3a4eT. YCTHBIM ompoc
HCIIOJIB3YCTCA B XOAC PA3JIMYHBIX THUIIOB YPOKOB, Yalll€ B HA4YaJIC YpOKa, C LCJIbIO aKTyaJIu3allun 3HaHI/If/'I, HGO6XOIII/IMBIX AJI U3YYCHHUSA HOBOI'O TCOPETHYCCKOI'O
MaTcpHralia, a TAKKC B KOHIIC YPOKa JJIA IICPBUYHOI0 KOHTPOJIA U 3aKPCIUICHUA IMOJIYYCHHBIX Ha YPOKEC 3HAHUH.

B kxadecTtBe OCHOBHOTO HHCTPYMCHTApPUs YCTHOI'O OIIpOCa BBICTYIIACT CUCTEMa BOIIPOCOB U pra)KHeHI/If/'I, MOCTPOCHHBIX HAa OCHOBC KOHKPCTHBIX 3JICMCHTOB
COJIEpKAHUS U3YYEHHOT'O Marepuana, JM00 HOBOrO MaTepuana, MouIexkalero 3akperieHuto. Coaep:kaHue BOIPOCOB U YIPAKHEHUN yUUTENb ONPEAEIsIeT ¢
Y4ETOM TMOATOTOBICHHOCTH O0YYAIOLINXCSl HA MOMEHT M3Y4YEeHHUsI COOTBETCTBYIOLIETO MaTepHaa.

Ilpy oueHMBaHMM YCTHOIO OTBETa OOYydalOLIErocs Ha IOCTABJICHHBIM BONPOC WM pe3yibTaTa BBINOJHEHHS KOHKPETHOIO YHPAXXHEHUS 1eecoo0pa3Ho
IMPUMCHATH CIICAYIOIINUEC KPUTCPHUU:

OTtMmeTKka «5» CTaBUTCS MIPH YCIOBUH, €CIIU 00yJarOIIUCs:

— JIaeT MOJHBIA apryMEHTUPOBAHHBIA OTBET, U3JI0KEHHBIN B OMPEIEIECHHON JOTHYECKOHN MOCIEA0BATEIbHOCTH;

— JACEMOHCTPUPYECT NOHUMAHUC CYIIHOCTHU COOTBECTCTBYIOIIUX XHMHUYCCKHX HOH?[TI/II\/’I, 3aKOHOB H TGOpI/II\/JI, HCIIOJIB3YET HMX BO B3aUMOCBA3HU JIA

00BACHEHHUS paccMaTpruBaACMbIX SIBIICHUI W CBOICTB HN3Yy4aCMbIX BCHICCTB,

— YCHEIIHO peaju3yeT NOoJIyYeHHbIE paHee 3HAHUS JUI [IOCTPOEHUS BHIBOJIOB M 000OIICHU.
OtMmeTKa «4» CTaBUTCS MTPH YCIOBUH, €CITU 00yJaromuiics:

— J1aeT OTBET, JOMYCKAIOIUN HEKOTOPbIE HETOUHOCTH B TOJIKOBAaHUH CYITHOCTH (DAKTOB U SBJICHUN, O KOTOPBIX HJIET pEUb;
— CaMOCTOSTEIBHO YCTPAHSIET UMEIOIIHECS B OTBETE HETOYHOCTH.
OTtMeTKa «3» CTaBUTCS MIPH YCIOBUH, €CITU 00yJaromuiics:

— JlaeT OTBET, KOTOPBIM MO COJIEP’KaHUIO B OOJbIIEH YacTHU yIOBJIETBOPSIET TPEOOBAaHUSAM K OTBETY Ha OTMETKY «4», HO JIOMYCKaeT OLIMOKU Mpu
UCIOJIb30BAHUHU TEOPETUUYECKOTO U (DAKTOIOTNYECKOT0 MaTepUaa;

— HE IMOHCTPUPYET YMEHHS M0 YCTAHOBJICHHUIO CBS3H MEX/y U3YUYECHHBIM paHee W HOBBIM TEOPETHYECKIM MaTepHAIIOM;
— 3aTpyAHSIETCS B TOCTPOCHUH BBIBOJOB M 00OOILICHUI;

— JOMYHICHHBIC OIIIHOKHU HCIIPABJICT C MOMOIIBIO YUUTCIIA.



OTMmeTKa «2» CTaBUTCS MMPU YCIOBUH, €CITH 00YJIAFOIITHIACS

— JacT HeBCpHBIfI OTBET,

— TMOKa3bIBacT OTCYTCTBHE 3HaHUU COOTBETCTBYIOLINX MOHATUI U 3aKOHOMEPHOCTEM;

— HEBEPHO IIPUMCHSCT HU3YUYCHHBIC IIOHATHA, 3aKOHBI n TCOPpHUU IJIA 00BACHEHUS paccMaTpuBaCMbIX SIBJICHUI W CBOMCTB
HN3y4aCMbIX BCIICCTB,

— 3aTPYAHSAETCS B UCIIPABICHHUH IOMYIICHHBIX OITMOOK KaK CAMOCTOSITENIbHO, TaK U C TIOMOIIBIO YUUTEJIS.
TakuM 00pa3oM, YCTHBIC OTBETHI SIBISIOTCS BAXHOW (OPMOM TEKYIIEro OIECHUBAHUS 3HAHUHN M YMEHHUH 00ydaronmxcs 1mo XuMuu. OHH TIO3BOJISIFOT OI[CHHTH:
chopmuposannocms npedcmasieHul:

— 0 XMMHYECKOW COCTaBISIIOUIEN €CTECTBEHHO-HAYYHOM KAPTUHBI MUDA;

— 0 pOJIM XMMUH B [TIO3HAHWHU SABJIECHUN IPUPOIBI;

— 0 (YHKIIMOHATHLHOW TPAaMOTHOCTH, HEOOXOTUMOW IS PEIICHUS MPAKTHYSCKUX 3a/7a4 M IKOJIOTHYSCKH OOOCHOBAHHOTO OTHOIICHUS K CBOEMY
3I0POBBIO U IPUPOJIHOM Cpee;
MUPOBO33PEHYECKUE ZHANHUSL

— TOHMMaHHE NPUYMHHOCTH U CUCTEMHOCTH XUMHUYECKUX SBJICHUM;

— (aKTOJIOTUYECKHE CBEJCHUS O CBOMCTBAaX, COCTaBe, TOJYYCHHH U O€30MaCHOM MCIOJIb30BAaHUU BAXKHEWMIIIUX OPraHUYECKHX BEIIECTB
B OBITY W MPAKTHYECKOW IEATEILHOCTH YEJIOBEKA,

YcTHBIE OTBETHI IOMOTAIOT BEIIBUTH FJ'IY6I/IHy IIOHUMAaHUA O6y‘~IaIOHII/IMI/IC$I XUMHAYECKUX HOHATHH U CITOCOOHOCTE IMPUMCHATH 3HAHUA B PA3JIMYHBIX KOHTCKCTax.

OueHuBaHue NUCHLMEHHBIX PadoT.
B mpaktuke mpenojaBaHusS XMMHUU B paMKaxX TEKYIIETO M TEMaTHYECKOTO0 KOHTPOJISA 3HAHWM WCIOJIB3YIOTCS TMHUCHhMEHHBIE 3a7aHusi, KOTOPhIE MOXKHO
KIIACCU(UITUPOBATH IO Pa3HBIM OCHOBAHUSM:
— mo munonoeuu  (TECTOBbIE, «KOHTEKCTHBIC», HWMEIONIUE XapaKTep
«MBICJIEHHOT'O SKCIIEPUMEHTAY);
— T10 00beMy NPOBEPAEMO20 COOEPIHCAHUS,

— TI0 CNOCOOAM U NpUEeMam NO3HABAMENbHOU OessmelbHOCMU, HEOOXOAUMBIM JJISl UX BBITOJTHEHHUS.
Bwmecre ¢ Tem mipu BceM pa3zHOOOpa3uu 3aJaHUs CXOTHBI IO CBOEH 11€JIEBOM HAMPaBICHHOCTH, CYTh KOTOPOI 3aKITI0YAEeTCs B TOM, YTOOBI HE TPOCTO YCTAaHOBUTD,



YTO 3HAIOT U YMEIOT OOYyYaromuecs, CKOJIBKO 00eCrednTh OOBEKTUBHYIO OILICHKY TOTO, KaK M B KaKMX B3aUMOCBS3SX OHH MOTYT IMPUMEHSTH MOJYYCHHBIC
3HAHUS U YMEHHUS JIJIs1 aHAJIM3a, OObSICHEHHSI M TPOTHO3UPOBAHMSI Pa3JIMYHOTO pojia siBiieHnid. OxapakTepru3yeM OCOOCHHOCTH OIICHMBAHHUS HEKOTOPHIX BHJIOB
3aJIaHuH,

KOTOPBIC TPAAUIIUOHHO HCIIOJIB3YIOTCA MJIA IMPOBCACHHA OLUCHOYHBIX IMPOLCAYP B paMKaxX TCKYIICTO U TCMAaTHUYCCKOI'O KOHTPOJIA 3HAHUI.

TepMHUHOIOTHYECKUH TUKTAHT.
I[JBI IIOATIOTOBKHU U BBIIIOJJHCHUS JUKTAHTA 110 TepMI/IHOHOFI/II/I pCKOMCHIIyeTCSII

1. IMoaroToBUTH CIMCOK TEPMUHOB U UX ONpPEEICHHUI, KOTOPbIE OYIYT CIONb30BaThCS B IUKTAHTE.

2. JlaTh sicHbIE WHCTPYKIUU ISl 00y4YaroIUXCs OTHOCUTEIIBHO TOTO, KaK OyIyT IIPEAICTAaBICHB TEPMUHBI (HAIIPUMED, 110 OJTHOMY TEPMUHY Ha KaXKIyIO
CTPOKY).

3. YKa38,TI> BpeMﬂ, OTBCACHHOC HA HAIIMCAHUEC KAXKI0I'O TepMI/IHa, LITO6I)I 06yqa}0mneca MOTJIA HJIaHI/IpOBaTI) CBOC BpeMﬂ.

4. llpencTaBuTh OpPUMEPHI TEPMHHOB, KOTOPBIE MOTYT  BCTPETHTBLCS B JUKTAHTE.
CobmntoieHne 3TUX UHCTPYKIIMM MTOMOKET 00y4aronumcs 3pPEeKTUBHO BBHITOIHUTH AUKTAHT M0 XUMUHU.
3amaHusi, OpUEHTUPOBAHHBIE HA MPOBEPKY MOHUMAHUS OCHOBHBIX MOHITHI M 3aKOHOB XMMHU OTHOCSTCS K 0230BOMY YPOBHIO U MOTYT OBITH OCYIIECTBICHBI
M0 MPUHIINITY 3a4eTa/He3aueTa.

OOBEKTOM OIICHUBAHUS SIBIIAIOTCS:

— npeomemmblii pe3ynvmam.: ¢cHOPMUPOBAHHOCTb YMEHUS PACKPBIBATH CMBICIT OCHOBHBIX XUMHUYECKUX OHATHHA u BIIAJICHUS
XUMHUYECKUM SI3BIKOM (aTom, MoJIeKya, XUMUYECKUI JJIEMEHT, IIPOCTOE BEIIECTBO, CIIO)KHOE
BEILIECTBO, (PU3NUECKOE ABICHUE, XUMUYECKasl peakIys, XuMHUUecKre (POpMyIIbl BELLIECTB U Jp.);
— Memanpeomemmubli pe3ynomam: CHOPMHUPOBAHHOCTb YMEHHS HCIOJIB30BATh NMPHEMbI JIOTHUYECKOTO MBIIUICHUS! MPU OCBOCHHWU 3HAHWH — BBLACTATH
XapaKTEpHbIC MPU3HAKU OHATHH.
Tak, Ipy OLEHUBAHUU XUMHUYECKOTO AUKTAHTa, cCocToAIero u3 10 TEpMUHOB U MX OIpeesIeHUH, 11e1eco00pa3HO MPUMEHSTD CIEAYIONINE KPUTEPHH:
OTtMmeTKa «5» CTaBUTCS NPU YCIOBUH, €CIIM 00YYarOIIMICS BEPHO 3alTUCHIBAET BCE TEPMHUHBI U UX OIPEJIEIICHUSI.
OTtMmeTKa «4» CTaBUTCS IPU YCIOBUH, €CJIM 00YYarOIIUICS BEPHO 3alIUCHIBAeT HE MEHEe 7 YKa3aHHBIX TEPMHHOB U ONIpPE/IEICHUH.
OtMmeTKka «3» CTaBUTCS IPU YCIOBUH, €CIH 00YJarOIIMiiCs BEPHO 3alMCHIBAET HE MEHEE 5 yKa3aHHBIX TEPMUHOB U OIPEIEICHUN.
OTtMeTKa «2» CTaBUTCS IPU YCIOBUH, €CJIM 00YYAIOIIMICS 3aKChIBaeT MEHEE 5 yKa3aHHBIX TEPMUHOB U ONPEIeICHHN.



TecTrupoBanue.
MOHO BBIAECTUTh OCHOBHBIE BHIBI TECTOB, KOTOPHIE HCIOIB3YIOTCS JUIS IPOBEPKH 3HAHUN M yMEHUH 00Yy4aroUINXCsl M0 pa3IMYHBIM TEMaM:
— TECTHI ¢ BLIOOPOM OTBETA/OTBETOB (MpeOyeTCs BHIOPATh MPABUIIBHBIC OTBET/OTBETHI U3 MPEIOKEHHBIX BAPHAHTOB);
— TECTbI C KOPOTKUM OTBETOM (TpedyeTcs JaTh KpaTKHil OTBET Ha BOIPOC WJIM BBINOJIHUTH 3a/laHHE B HECKOJIBKUX MPEIOKEHHSX);
— TECTBhI, KOTOPHIE BKJIIFOYAIOT BBIIIOJHEHUE [TPAKTUYECKUX 3aIaHUN, SKCIIEPUMEHTOB I PacyeTOB;
— TECThI Ha COOTBETCTBUE (TpeOyeTcs yCTaHOBUTh COOTBETCTBUE MEX/y IByMsl KOJIOHKAMH 3JIEMEHTOB);
— TECTbl Ha TIOCJIEJOBAaTEILHOCTh (TpeOyeTcs pacCcTaBUTh DIEMEHTHl B IPaBUIIBHOW MOCIEI0BATEIBHOCTH).

HGHGCOO6p33HO IMPUMCHUTH HOPMATUBHOC ITUXOTOMUUYCCKOC OLICHUBAHUEC PC3YJILTATOB BBITIOJTHCHU A KaXJa01ro TECTOBOI'O 3aJaHus, HaIrpaBJICHHOI'O
Ha HOPOBCPKY YCBOCHHA OAHOTO 3JICMCHTA  COACPIKAHUMA (BLIHOJ'IHCHO/ HC BBIHOJ'IHCHO).

OueHnBaHue pemieHUs PacYeTHBIX 3a1a4.

PacuerHble 3aauM O XMMUHU B CUCTEME OLEHMBAHUS MIPAIOT BA)XKHYIO pOJib B OLIEHKE YPOBHS IOHMMaHMS M YCBOEHHsS MaTepuasa oOydaromumucs. OHH
MO3BOJIAIOT NPOBEPUTH HE TOJIBKO 3HAHUE TEOPETUYECKUX OCHOB XMMHUH, HO U YMEHHE NMPUMEHSTh X Ha MPAaKTHUKE, IPOBOJAUTH PAaCUEThl, aHATU3UPOBAThH
pe3yibTaThl U AenaTh BHIBOJIBL. PacueTHble 3a1aul MOTYT BKJIIOUATh B ceOs pelleHne ypaBHEHUM XUMUUECKUX peakluii, pacueT Macchl, 00beMa, KOHLIEHTPAI[UH
BEIIIECTB, a TAKXKE OMpEeJesIeHHe JIPYTHX XUMHUYECKUX MapaMeTpoB. PacueTHble 3ajaun MOMOTarOT pa3BHBATh JIOTMUECKOE MBIIUIEHUE, YMEHHE paboTaTh ¢
JTAaHHBIMU U IPUMEHSATH TEOPETUYECKUE 3HAHUS Ha MPAKTUKE.

B mpornecce uzyuenust yuebHoro npeaMera « XMMHsD UCIIONIb3YIOTCS 33JaHMs], YCIOBUE KOTOPBIX JOMOIHAETCS HOBBIMHU 3JIEMEHTAMH 3HAaHUH, YTO MPUBOJUT K
YBEJIMYEHHUIO KOJIMYEeCTBA Y4YeOHBIX JEHCTBHM, HEOOXOAMMBIX JAJs pelIeHUs pacueTHOW 3agauu. [Ipum 3TOM CXOJHBIE 1O CBOEMY XapakTepy ydyeOHbIe
JIEHUCTBHS, HallpuMep  HaXOXKIEHUE  MAaccChl (o6bema) BEILECTB MO HM3BECTHOMY KOJIMYECTBY BelllecTBa (M HA00OpPOT), MOTYT MOBTOPSTHCS
NPUMEHHUTEIBHO K HECKOJILKMM BelllecTBaM. B TaHHOM ciydae Takue JeicTBuUs 1eecoo0pa3Ho OleHuBaTh B 1 6as.

K KPUTEPHUSIM OLICHUBAHHUS pelIeHus  pacyeTHOU 3aJjaud  MOTYT  OBITh OTHECEHBI CIIEYIOININE TOKA3aTEN MBICITUTEILHON
eI TENLHOCTH:

1) nonumaHue XMMUYECKOH CYITHOCTH Tpoliecca (COCTaBIeHHe YPaBHEHHs XUMUYECKOH peaKiun);
2) ycTaHOBIIEHHE MPOIOPIMOHANLHOM 3aBHCHMOCTH (COOTHONIEHHUS ) MEKTy KOIMYECTBOM BEIIECTBA YYACTHUKOB TIPOLIECCA BO B3aHMOCBS3H;

3) npumenenue COOTBETCTBYIOILINX croco0oB BBIUMCIICHUS 3aJaHHOIN (PU3NYECKON BETHUMHBI.

Ecan pacuCTHad 3aJava ABJIACTCA OAHHUM U3 3aIIaHI/Iﬁ CaMOCTOSITCIbHOM HIIN KOHTpOJ'IBHOfI p3.60TI>I, TO KPUTCPHUU OLICHUBAHN S CIICAYIOIIUC!



BEPHO 3allMCaHbl TPU AJIEMEHTa OTBETa — 3 0ajuia; BEPHO 3amMCaHbl JIBa JIEMEHTa OTBeTa — 2 0ajuia; BEpHO 3alucaH OJUH

JJIEMEHT OTBeTa — 1 0a;

BCE DJIEMEHTHI OTBETA 3aucaHbl HeBepHO — 0 0ayuioB.

Ecin pacuerHas 3ajmadya mpenbsBiIcHAa KaK €IMHCTBEHHOE 3aJaHUE, TOrja IejecooOpa3HO NMPUMEHUTh HOPMATHBHOE JUXOTOMHYECKOE OIICHHBAHUE

PE3yIABTATOB €TO BHIMOJIHEHUS (BBIIOJIHEHO/HE BBIITOIHEHO).

TeMaTnueckasi KOHTPOJIbHAaSA padoTa.

@dopmoil olLeHMBaHUSA YUEOHBIX IOCTMKEHMM B pamMKax HM3Yy4eHHUs TeMbl WIM pa3jiena Kypca XUMHMM, a TakkKe MPOMEXKYTOYHOH HTOrOBOW aTTecTaluH
SBJISIETCSA KOHTPOJIbHAs paboTa.

[lpy opranmzanuu ¥ JajJbHEHIIEM OLEHUBAHMM KOHTPOJBHBIX paboT 110 XMMHUM CHayaja ONpPEIesSIOTCs MOAX0/Ibl K TIOCTPOEHUIO KOHTPOJIBHON pabOTHI,
a 3aTeM K 0TOOpYy KpUTEpUEB OLICHUBAHMS KaK OTJENIbHBIX 3aJaHui, TaK U Bceil paboThl B 1ienoM. [IpumepHas CTpyKkTypa KOHTPOJIBHON pabOThI onpeaessieTcs
3aJaHUsIMU  0a30BOTO YpPOBHS CJIOXHOCTH. 3aJlaHUsl OpPUEHTUPOBAHbl HAa IPOBEPKY OCHOBOIIOJATaOUIMX »HJIEMEHTOB COJEpXKaHUs Kypca XHMHUH H
c(OPMHPOBAHHOCTU TNPEAMETHBIX yMEHuM oOydaroummxcs. [lo cBoel THMONOTMM 3aJaHUsl KOHTPOJILHOW pPabOThl aHAJOTMYHBI 3aJjaHUAM, KOTOpBIE
UCIIOJIb3YIOTCSl MPU M3YYEHUU KOHKPETHBIX TeM. PekoMeHayeM cliefyroliyue KpUTepuu Ajs MepeBoja oOIIed CyMMbl HAaYMCIIEHHBIX OajUIOB B OTMETKY IO
NATHOAIIIBHOM IIKasIe:

OtMmeTka «5» cTaBUTCS IPU YCIIOBHH, eci oOyuatommuiicss Habpan He MeHee 80% oT ol1iero yucia 0aios.

OtMmeTtka «4» cTaBUTCS IIPU YCIOBHH, €l 00yJaroluiics Habpan He meHee 60% oT ob1iero yncia 6aaIoB.

OtMmeTKa «3» cTaBUTCS IPU YCIIOBHH, eci oOyuatommuiicss Habpan He MmeHee 50% ot of1iero yncia 0aios.
OTtMmeTKa «2» CTaBUTCSA IPU YCIOBUH, €ciii o0yvaromuiics Habpan meHee 50% oT ob1ero yucna 0asioB.

OneHka npaKkTH4ecKoi padoThl.
Boinonnenue npakTuyeckux paboT mpejrnoiaraeT KOMIJIEKCHYIO OLIEHKY 00pa30BaTeNbHbIX JOCTUKEHUN 00yJaromMXcs ¢ yYETOM B3aUMOCBSI3U OTJEJIbHBIX
[IOKa3aTeJIeH.

KOHTpOJ’II/IpyeMI)IMI/I pE3yiIbTaTaMU BBIIIOJIHACMBIX JIGI\/’ICTBI/II‘/'I SIBJIISTIOTCS] 3HAHUEBBIA U H@S[TGJ'IBHOCTHLII\/’I KOMITOHCHTBI, KOTOPBIC ITPEACTABICHEI B Ta6HI/IHe.

KOHTpOJII/IpyeMLIe pe3yJabTaThbl BHINMOJHACMbIX Z[ei/'ICTBI/Iﬁ, HX OLICHUBAHHE




Onenka Ouenka
3HAHMEBBII KOMIOHEHT /leATeJIbHOCTHBIN KOMIIOHEHT
(0a/IBI) (0as1BI)

1) 3HaHue 1a00PAaTOPHBIX CIIOCOOOB 1 1) cobmomenne mpaBua 0Oe3- 1
MOJIyYeHUsI KOHKPETHBIX BEIIECTB; OMacHOi paboThl IPH BBIMOJIHE-
3HaHHE (U3NYECKUX U XUMHUYECKUX HUU XUMUYECKUX OMBITOB
CBOMCTB BELIECTB, KOTOPBIE CIEIYET
YIHTBIBaTh MPU BBIOOpPE HEOOXOIU-
MOT0 c11oco0a X COOMpaHus
2) 3nanue (U3MYECKUX U XUMHU- 1 2) coOmro/ieHne TpaBUil pabOThI 1
YECKUX CBOWCTB BEUIECTB, KOTOPHIE c nmabopaTopHbIM 000pyIOBa-
ClieyeT Y4YUTHIBaTh TMpU BbIOOpE HUEM P MOHTaXe MPUOOPOB
HeoOXoaIuMoOro croocoba ux coou-
paHuss  (METOJaMU  BBITECHEHHS
BO3yXa M BOJbI) W JUIA JOKa-
3aTeIbCTBA HAJIMYUSA MOTYYEHHBIX
BEIIECTB
3) 3HaHMe YCIOBUH MNpOTEKaHMS 1 3) rpamMoTHOe  obecreueHue 1
XUMHUYECKUX TPOILIECCOB, HCIOIb- YCIOBUH AN TPOBEICHUS
3YEeMBIX ISl TIONYYeHHs W Hccle- XUMHUYECKHUX TPOIIEeCcCOB (Harpe-
TTOBaHMSI CBOMCTB 3aJJaHHBIX BEII[ECTB BaHWE PEaKIMOHHON  cMecH;

M3MENbUCHHE TBEPBIX BEIECTB;

[pacTBOpPEHHE BEIIECTB B BOJE

Y T. 1.)
4) Hcnonb3oBaHHEe  XHUMHUYECKOMH 1 4) ocyiecTBieHHE HAOTIOACHUMN 1
CUMBOJIUKH TUIs COCTaBIICHUS 3a XOIOM Tporecca, (HUKCHPO-
dbopMyn BENmIECTB W  YpaBHEHHIA BaHWE W  OMNHCAHHE  €ro
OCYIIIECTBISIEMBIX XUMHUYECKUX pe3yabTaTOB

[pEaKIINit




5) dopMyIMpOBaHHWE  BBIBOJOB U 1 5) cocTaBlIeHHE OTYETA O MPOJIC- 1
0000IIIEHHH 110 pe3yJIbTaTaM IIPOBe- maHHOM paboTe
TICHHBIX MCCIICIOBAHUI

MakcuMaJIbHBIA HTOrOBbIN 0aJL1: 10

OTMeTKa N0 NATHOAILHOM IIKAaJIe:
«5» — 9-10 GamnoB

«4» — 7-8 GamnoB

«3» — 5-6 GamnoB

«2» — MeHee 5 0aIoB

OueHnnBaHue NPOEKTHOI U UCCIEI0BATENbCKOM 1eATEJIbHOCTH.

[IpoexTHas u UCcIe0BaTeIbCKas JeSITEIbHOCTD dopmupyer y o0Oydaromuxcsi CHOCOOHOCTh JEHCTBOBAaTh CAaMOCTOSTEINBHO,
UHUIMATUBHO M OTBETCTBEHHO, HCMONb3Yys IMpEeIMETHble 3HaHMS B KauyeCcTBE MHCTPYMEHTa JJIs pelIeHHs MpoOsieMbl. YueOHas MpOeKTHass |
UcclieoBaTebCcKas JIeITeIbHOCTh JOJDKHA 3aBepIlaThCsl MaTepUAIbHBIM MPOJIYKTOM: MaKeTOM, MOJEbI0, OTUETHBIMH MaTepuanaMu (B Cilydae IMpOEKTa),
MHCHMEHHBIM 0TYeTOM (pedeparoM, aHATUTHYSCKUMH MaTepHalaMy, CTCHIOBBIM JOKIIAIOM H JIp.).

OO0s13aTeNBHBIM YCIOBHEM MTPOSKTHON M MCCIIE0BATENBCKOM JESITEIbHOCTH SIBIISICTCS BEACHNE THEBHHUKA, B KOTOPOM OTPa)KalOTCSl BCE ATAIbl pabOTHI, 3a/1a4n
JUIS  KaXJ0Tro dTalma M MPOCIEXKHUBAETCS alrOpUTM paboThl HajJ MPOEKTOM WIM HCcieoBaHHMEM. XOJ OJKCIepUMEHTa U €ro pe3ysbTaThl
(bUKCUPYIOTCS B IPOTOKOJIE.

JUis OIIeHKH pPe3yJbTaTOB NMPOEKTa WJIM HCCIENIOBaHMS HEOOXOJUMO MCIOJIb30BaTh 3apaHee pa3padOTaHHbIE OLIEHOYHBIE JHMCTHI C BO3MOXHOCTHIO y4yeTa
CTETIEHU CaMOCTOATENBHOCTH, Y4acTHsl paOOThl B TPYIIE, COOTBETCTBUS BBIOPAHHBIX METOJIOB, IIEJIeNoyiaraHus, (pOpMyIUpOBaHHS MPOOIEMBI M 3aJauu
paboThl, pabOTHI ¢ HICTOUHUKAMHU UH(OPMAIMH U TIp.

HToroBasi orieHKa MO MPOEKTY M MCCIEJIOBAHHUIO JOJDKHA CKIIAABIBATHCS M3 CYMMBI OaIOB 3a KaXKIbBIi dTar paboThI.

UapaMempbz OoYyeHueaHus I’lpO@KmHO'LlCCJZQOO@ClWleJZbCKuXpa60m

Ne Bcero

Conepxxanue Kpurepun onieHuBaHus
0aJ/I0B

n/n




1 Bb160p TeMbI H padoTa 00y4a0IIerocsi (0-10)
1.1 AKTYaJIbHOCTb TEMBI 0 — He o0o3HaYEHA; 0-1
1 — obocHoBaHa
1.2 ITocranoBka 0 — 1e obo3HaueHa; 0-1
MPOOJIEMBI/THITOTE3bI 1 — runoTe3a yeTko 0003HaUCHA
1.3 Llenenonaranue ) — He 0003HAYEHO UITH TIEJTh HE COOTBETCTBYET 0-2
THITOTE3E;
L —  1enu 0003HAaYEHBI, COOTBETCTBYIOT
THITOTE3E;
) — e 0003HAYCHBI, COOTBETCTBYIOT
THITOTE3€, 33]IJa4H TIOCTABJICHBI, COOTBETCTBYIOT
eI
1.4 MeTtoasl 0 — mer; 0-2
1 — Ha3BaHO, HO HET MOJJPOOHOTO OIHCAHWS,
2 — omucaHo MOPOOHO, JIETATEHO
1.5 BrinoHeHue padboThI. 0 — Her; 0-2
PesynbTaThl. BeIBOIBI 1 — pe3ynbTaThl IPUBEACHBI, HO HE MOKA3aHO,
KaK IOJTyYCHBI;
2 — OmKMCaHO, KaK BBHIMOJIHEHA paboTa, YeTKO
BBIJICIICHBI PE3YJIbTAThI, C/ICTTAHbI BBIBOIBI
1.6 CuHoOIICHC 1 — caMOCTOSITENTLHOCTE; 0-2
1 — 94eTKOCTh CTPYKTYPbI
2 3amura (0-10)




2.1 ['pamMoTHOCTB M — TPaMOTHOCTb WU CTPYKTYPHUPOBAHHOCTH 0-5
YEeTKOCTh BBICTYIIJICHUS;
BBICTYIIJICHUS 2 — 1I0CTIeI0BAaTENIbHOCTD, YETKOCTD;
—  CO/IEPXKATEIBHOCTD, BCE OCHOBHOE
U3JI0)KEHO, CyTh pabOTHI YETKO BBIJICIICHA
2.2 Mcnonb3oBaHue 0 — He HCIO0JIB30BAIIKCE; 0-2
Mpe3eHTAIHIH, | — OBLTH, HO 00YYAIOIIMIACS HE UCIIOJIb30Bal
TIEMOHCTpAIUi WM UCTIOJIb30BaJl HEYMEJO;
2 — IrpaMOTHOE M YMECTHOE HCIIOJIb30BAHUE;
MpPe3eHTAH W/UIH JEMOHCTPAllUU IPaMoT-
HbIC, HATJIATHBIC
2.3 OTBETHI Ha BOIIPOCHI — HE CMOTI OTBETUTh HU Ha OJIMH BOIPOC IO 0-2
TeMe paboThI;
— OTBETHI HEYBEPEHHBIE, COJIEPIKAT OIINOKH,
HO B IIEJIOM YJIOBJIETBOPUTEIHHO;
2 — oTtBeThl Ha 2-3 BOIpoca IO TeMe
MpaBUIbHBIE, YBEPEHHBIE
2.4 Camoopranusanus 0 — HapyIIeH periaMeHT; 0-1
1 — pernameHT cobmoancs
Pexomennyem CIIETYFOIITHE KpUTEpUU  JUIsI  TlepeBoAa  oOmeld  CyMMBI HAQUHCIICHHBIX OasIOB B OTMETKY IO MATHOATUTLHON TIKAJIe:



OtMmeTka «5» cTaBUTCS IPU YCIOBUU, €clii 00yuaromuiics Habpan He MeHee 80% oT oluiero uncia 0amios.

OtMmeTka «4» cTaBUTCS IPU YCIIOBHH, €CIH o0y4aromuiicss Habpai He menee 60% ot o0riero yncia 6aios.

OtMmeTka «3» cTaBUTCS IPU YCIIOBHH, €CIH o0y4aromuiicss Habpai He menee 50% ot o0rmiero yncia 6aios.

OTtMmeTKa «2» CTaBUTCS IPHU YCIIOBHUH, eclii o0ydaromuiicst Habpan meHee 50% ot o01ero uucia 6asios.

Ha ocHOBaHuM NpUBEACHHBIX PEKOMEHIANMUK B 00pa30BaTENbHONW OpPraHM3allMM MOTYT OBITh Pa3pabOTaHbl M MPHHATHI CBOM KPUTEPUHU
OLICHUBAHMS TPOEKTHOW W HCCIEAOBATEIBCKOW EATEIBHOCTH OOYYaIOIUXCA C Y4YETOM OCOOEHHOCTEH OCHOBHOHW 00pa3oBaTelbHON
IIPOrpaMMBbl, peain3yeMoil B JaHHOW 00pa30BaTeNIbHON OpraHu3alllu.



