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HHOACHUTEJBHAA 3AIIUCKA

[TporpaMma 1Mo XMMUU Ha YPOBHE CPEIHETO 00IIero oopazoBanus pa3padorana Ha ocHOBe DenepabHOTrO 3akoHa oT 29.12.2012 Ne 273 -3
«O06 obpazoBanuu B Poccuiickoii denepanun», TpeOOBaHUN K pe3ylbTaTaM OCBOCHHS (enepalbHON 00pa3oBaTEbHON MPOTPaMMbl CPEIHETO
obmero ob6pazoBanus (POIlI COO), mpexacraBieHHbix B DenepanbHOM rocyaapcTBeHHOM oOpaszoBaTenbHOM crangapte COO, ¢ yuérom
Konnenuun npenogaBanust yaeGHOro mpeamera «XuMus» B 00pa3oBaTeNbHBIX opranuzanusix Poccuiickoit deaepannu, peann3yomux OCHOBHbIE
oOpasoBareibHbIE TPOTrPAMMbI, 1 OCHOBHBIX IMOJI0KeHNH «CTpaTeruu pa3BuTus Bociutanus B Poccutickoit @enepamnuu Ha nepuon a0 2025 roga»
(Pacnopspxenune [IpaButenbctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOJOB K pa3pabOTKe MpOrpaMMbl MO XHMHUHU, K OINpeAeNeHUI0 oOmIell cTpareruu OOy4YeHHs, BOCHUTAHHS U Pa3BUTHUS
oOydaromuxcsi cpeicTBaMu ydeOHoro npeamera «Xumust» st 10—11 kmaccoB Ha 6a30BOM ypOBHE COCTaBWIIM KOHIICNTYaJIbHBIC TIOJIOKEHUS
OI'OC COO o B3auM000yCIOBIEHHOCTH LIEJIEH, COAepKaHUsI, PE3YJIbTaTOB 00YUeHHs U TPeOOBAaHUM K YPOBHIO MOATOTOBKH BBIITYCKHUKOB.

Xumuyeckoe 00pazoBaHUE, IMOJIy4aeMOE BBITYCKHUKaMU OOIIe00pa3oBaTeIbHON OpraHMU3alMM, SBISETCS HEOThEMJIEMOW YacThl0 HX
oOpazoBaHHOCTH. OHO CIYKUT 3aBEPIIAIOIIMM HTAlOM pealu3allid Ha COOTBETCTBYIOLIEM €My O0a30BOM YpOBHE KIIIOUEBBIX IIEHHOCTEH,
MPUCYIINX IIEJIOCTHOW CHUCTEeME XHMHYECKOTO 00pa3oBaHWs. ODTH IIEHHOCTH KAacaloTCsl IO3HAHHWS 3aKOHOB NPUPOABI, (OPMHPOBAHUS
MHUPOBO33PEHUSI U OOIIEeH KyJIbTYPHl YEJIOBEKA, a TAK)KE IKOJOTHUYECKH OOOCHOBAHHOTO OTHOIICHHUS K CBOEMY 3/I0pPOBBIO U MPHUPOIHOU cpere.
Peanuzyercs xumuueckoe oOpa3oBaHUE O0Y4arOIMXCS HA YPOBHE CPEIHEro OOLIero oOpa3oBaHMs CpeJICTBAMM Y4eOHOro mpeamera «XHUMHUs»,
cojiepKaHue M MOCTPOEHUE KOTOPOro ONpEeNeHbl B MPOrpaMMe MO XMMHHU € YYETOM CleUU(pUKH HayKH XUMHHM, €€ 3HaueHHUs B MO3HAHUH
IPUPOJBl U B MaTepUAIbHOW JKHM3HU OOIIECTBA, a TaKkKe ¢ YUETOM OOIIMX Lesel U NMPUHIMIIOB, XapaKTEPU3YIOUIMX COBPEMEHHOE COCTOSIHHE
CUCTEMBI cpeiHero oomero oopa3zoBanus B Poccuiickoit denepanuu.

XuMHUsl Kak 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAyK HIpaeT 0ocoOyi0 pojb B COBPEMEHHOW NMBWIM3ALMM, B CO3JaHUM HOBOM 0a3bl
MaTepuagbHO KynbTypbl. OHa BHOCUT CBOHMl BKJaJq B ()OPMHUPOBAHHME PAIMOHAIBLHOTO HAYYHOTO MBIIIICHHS, B CO3JaHUE IEIOCTHOTO
NPEJCTaBICHU 00 OKPY)KalolleM MHpE KaK O €IMHCTBE NPHPOJBI U YeloBeKa, KOTOpoe (GopMUpYyeTcs B XUMHUM HAa OCHOBE NOHUMAaHMSA
BELIECTBEHHOI'O COCTaBa OKPYKAIOIIET0 MUPa, OCO3HAHUS B3aUMOCBSI3H MEKy CTPOCHHUEM BEIECTB, UX CBOMCTBAMU M BO3MOXKHBIMH 00JIaCTAMU
MIPUMEHEHUS.

TecHO B3aMMOJEHCTBYS C APYTMMHU €CTECTBEHHBIMU HAyKaMH, XUMHS CTalla HEOThEMJIEMON 4acTbi0 MUPOBON KYJIBTYPHI, HEOOXOIUMBIM
YCIIOBUEM YCIICUTHOTO TPyJa MU JKU3HH KaxJoro wieHa oOmiectBa. CoBpeMeHHass XMMHS Kak HayKa co3ujaTellbHas, KaKk HayKa BBICOKHX
TEXHOJIOTHI HampaBjeHa Ha pPEIIeHHE TI00aTbHBIX MPOOJEM YCTOMYMBOTO Pa3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, YHEPIETHUYECKOM, MHIINECBOM,
9KOJIOTMUYECKOM 0€30MaCHOCTH U OXPAaHBbI 3710POBbSL.

B cootBercTBUM ¢ OOIMMH LEIIMU M MPUHLMIAMUA CPeAHEro obmero obpa3zoBaHus cojepkanue npenmera «Xumus» (10-11 kmaccsl,
0a30BbIii YpOBEHb M3YYCHHS) OPUEHTHPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOJATOTOBKY OOYYaOLIMXCS, HEOOXOAUMYIO UM IS



BBIPAOOTKH MHUPOBO33PEHUECKUX OPUEHTHPOB, YCIEIIHOTO BKIIIOUEHUS B KHU3Hb COLIMYMa, MPOIOJDKEHUST 00pa30BaHUs B pa3IMYHBIX 00JIaCTAX, HE
CBSI3aHHBIX HEIOCPEACTBEHHO C XUMUEH.

CocrapnsromuMu ipeaMeTa «XuMUsS» SBISIOTCS 0a30Bbie Kypcbl — «Opranmueckas xumusi» U «OOImas U HeopraHudeckas XUMUs,
OCHOBHBIM KOMIIOHEHTOM COJIEP KaHUSI KOTOPBIX SIBJISIFOTCSI OCHOBBI 0a30BOM HAyKH: CUCTEMa 3HAHHM M0 HEOPraHUYECKOH XUMUHU (C BKIIIOUEHUEM
3HaHUUA U3 OOmIell XUMHUHM) W opraHuyeckol xumuu. PopMUpOBaHHE MAHHON CHUCTEMbl 3HAHUN NPU H3YYEHUHU MpeaMeTa obOecredrBacT
BO3MOYXHOCTh PACCMOTPEHUSI BCETO MHOT00Opa3Hsl BEIIECTB HA OCHOBE OOIIUX MOHSATHH, 3aKOHOB U TCOPHIA XUMUH.

Crpykrypa conepkanusi KypcoB — «Opranuueckas xuMus» U «O01as 1 HeopraHudeckass XuMus» copMUpOBaHa B IPOrpaMMe 110 XUMUHU
HAa OCHOBE CHUCTEMHOr0 MOJXOAa K W3Y4YEHHIO y4eOHOro marepuaiga u OOyCIIOBI€HAa HCTOPUYECKHM OOOCHOBAHHBIM DPAa3BUTHUEM 3HAHUU Ha
onpeaeaEHHbIX TEOPETUUECKUX YPOBHSX. Tak, B Kypce OpraHMYeCKOM XMMHUHU BEILIECTBA PAaCCMATPUBAIOTCS HA YPOBHE KJIACCUYECKOM TEOpUHU
CTPOCHHUSI OPraHUYECKUX COCIMHEHMM, a TAKKE HA YPOBHE CTEPCOXMMUUYECKHUX U JIEKTPOHHBIX MPEJICTABICHUN O CTPOCHHUH BeliecTB. CBeaeHUs
00 M3y4aeMbIX B Kypce€ BEIIECTBAX IAIOTCS B PA3BUTHU — OT YIJICBOJIOPOIOB JIO CIOKHBIX OMOJIOTMYECKH aKTUBHBIX COeIUHEHHWH. B kypce
OpPraHMYECKON XMMHHU TOIYYaIOT pa3BUTHE CPOPMHUPOBAHHBIE HA YPOBHE OCHOBHOIO 00Iero oOpa3oBaHUs MEpPBOHAYANIbHbIE MPEACTABICHUS O
XUMHUYECKOH CBSI3U, KJIACCU(PUKAIIMOHHBIX MTPU3HAKAX BEIIECTB, 3aBUCUMOCTH CBOICTB BEILIECTB OT UX CTPOCHHUS, O XUMHUECKON PeaKIIHu.

[Tox HOBBIM YIJIOM 3peHHUs B MpeaMere «XUMHUs» 0a30BOr0 ypOBHS pacCMaTPUBACTCS HM3YYCHHBIM Ha YpPOBHE OCHOBHOTO OOIIEro
o0pa3oBaHMs TCOPSTHUECKUN MaTepral U (GaKTOJIOTUISCKUE CBEICHUS O BEIIECTBAX U XMMHUYECKOH peakmnuu. Tak, B 4aCTHOCTH, B Kypce «O01as
W HEOpTaHWYEeCKask XUMHs 00yJaroIUMCs MTPEIOCTABISIETCS BO3MOKHOCTh OCO3HATh 3HAUEHUE TIEPUOIUYECKOTO 3aKOHA C O0IIETEOPETUIECKHUX U
METOJIOJIOTUYECKUX TO3UIUN, TIy0XkKe MOHSATh HCTOPHYECKOE H3MEHEHHE (PYHKIM STOro 3akoHa — OT o0oOIfaromiei 10 OOBACHSAIOIMEH |
MIPOTHO3UPYIOLLEH.

Enunas cuctema 3HaHU O BaXKHEMIIIUX BEIIECTBAX, UX COCTABE, CTPOCHHUH, CBOMCTBAX U MPUMEHEHHH, a TAK)KE€ O XUMUYECKUX PEaAKITUsX,
WX CYIIHOCTH W 3aKOHOMEPHOCTSAX TMPOTEKaHUs JomojiHgeTcss B Kypcax 10 m 11 KiaccoB diieMEHTaMH COJEpKaHUsS, WMEIOIIMMHU
KYJIbTYPOJIOTHYECKUI U MPUKIATHON XapakTep. DTH 3HaHUS CIIOCOOCTBYIOT MOHUMAHHIO B3aMMOCBS3U XHUMHH C APYTUMHU HayKaMH, PacKphIBAIOT
e€ poJib B MO3HABATEILHOM U MPAKTUYECKON JIEATEIBHOCTH YeNIOBEKa, CIOCOOCTBYIOT BOCIIUTAHUIO YBKEHUS K MPOIECCY TBOPYECTBA B 001IaCTH
TEOPUH U MPAKTUYECKUX MPHUIIOKEHUN XUMHH, TIOMOTAIOT BBITYCKHUKY OPHEHTHUPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MpoOJIeMax,
CBSI3aHHBIX C XMUMHEH, KPUTUYECKH OCMBICTUBATh MH(GOPMAIMIO M TMPUMEHSITh €€ I TOMOJHEHHUS 3HAHWHN, PEIICHUS WHTEJUICKTYaJbHBIX U
OKCIIEPUMEHTATLHBIX HCCIENOBAaTeNIbCKUX 3a7ad. B 1memoMm conepkaHue Yy4eOHOTro TmpeaMera «XUMHS» JTAaHHOTO YPOBHS HW3YYCHHS
OPUEHTHUPOBAHO Ha (OPMUPOBAHHE Yy OOYYAIOUIMXCS MHPOBO33PEHUYECKONH OCHOBBI [UIsi TMOHMMAaHUS (GUIOCOPCKUX UACH, TaKHX Kak:
MaTepuaIbHOE E€IMHCTBO HEOPraHMYECKOTO0 M OPraHWYecKoro MHpa, OOYCIOBIEHHOCTh CBOMCTB BEIIECTB HMX COCTaBOM M CTPOCHHUEM,
MMO3HABAEMOCTh TPHUPOAHBIX SIBICHUM IYTEM OKCIEPUMEHTA W PEIICHUS MPOTUBOPEUNHA MEXKIy HOBBIMH (aKTaMH H TEOPETUUCCKUMH
MPEINOChUIKAMHU, OCO3HAHWE POJU XMMHH B PEIICHUU SKOJIOTHMUYECKUX TpoONieM, a TakkKe MpoOsieM cOepeKeHUs: dHEPreTHUEeCKUX PECYPCOB,
CBIPbsI, CO3/IaHUSI HOBBIX TEXHOJIOTUN U MaTEpPHUAJIOB.



B rmuiane pemeHus 3anad4 BOCIUTAHMS, Pa3BUTUS M COLMAIM3ALMU OOYYAIOIIUXCA MPUHATHIE MPOrpaMMOM MO XUMHUHM IOAXOAbI K
OIIPEJICIICHUIO COJICPKAHUS U IOCTPOSHHS MPeIMETa MpelyCMaTpUBaOT ((OPMUPOBAHUE YHUBEPCATBHBIX YU€OHBIX JIEHCTBUNA, UMEIOIUX 0a30Boe
3HAYCHUE Ui PA3JIMYHBIX BHUJOB JIEATEIBHOCTH: PpEHICHUS NpoOieM, IMOHCKa, aHaiu3a U 00paboTku HH(OpManuu, HEOOXOAMMBIX IS
IPUOOPETEHUS OIbITA IPAKTUUECKONW U MCCIIEJ0BATENIbCKOM 1€ TEIbHOCTH, 3aHUMAIOILEl BA)KHOE MECTO B NO3HAHUU XUMUH.

B nmpaxTuke npenojaBaHus XMMHM Kak Ha YPOBHE OCHOBHOTI'O 00111ero oOpa3oBaHus, TaK U Ha YPOBHE Cpe/iHero o01iero oopa3oBaHus, Ipu
OIIPECIICHUN COJIEP)KATEIbHON XapaKTEPUCTUKU LEJeil H3ydYeHHs NpeIMETa HalpaBiICHUEM IEPBOCTENEHHOW 3HAYMMOCTH TPAIULMOHHO
npu3Ha&TCsl POPMHUPOBAHNE OCHOB XMMHUYECKOM HAyKH Kak 00JacTH COBPEMEHHOT'O €CTECTBO3HAHUS, MPAKTHUECKOW NEATETHLHOCTH YEIOBEKA U
KaK OJJHOIO M3 KOMIIOHEHTOB MUPOBOW KynbTypbl. C METOAMYECKON TOYKHM 3pEHUs TAaKOW MOAXOJ K ONPEAETICHUIO LieJeld M3ydeHUs IpeaMera
SBJISICTCS BIIOJIHE OIPABJaHHbIM.

CornacHo JaHHON TOYKE 3p€HUS TJIaBHBIMU LIEISIMHU U3ydeHUs TpeaMeTa « Xumusi» Ha 0a3oBoM yposHe (10 —11 ki) sBastoTcs:

e (opMHUpPOBAHHME CUCTEMbl XUMHUECKUX 3HAHUI KaK BaKHEUIIEH COCTaBIISIONIEH eCTeCTBEHHO-HAYYHOM KapTHHBI MHpa, B OCHOBE KOTOPOM
JeKaT KIIFOYEBbIE MOHATHS, (yHIaMEHTaIbHbIE 3aKOHBl U TEOPUU XMMHUHU, OCBOCHHE S3bIKa HAyKH, YCBOCHHE M NMOHWMAHHE CYIIHOCTH
JOCTYIHBIX 0000IIEHNI MUPOBO33PEHUYECKOI0 XapaKTepa, 03HaAKOMJIEHHE C UICTOPHEN UX Pa3BUTUS U CTAHOBJICHUS;

e (opMHUpOBaHHME W PA3BUTHE IPEICTABICHHA O HAyYHBIX METOJAaX IO3HAHUS BEIIECTB W XHMHYECKUX pEaKlIud, HeOOXOAMMBIX IS
NpUOOpPETEHUs] YMEHUH OPUEHTHPOBATHCS B MHUPE BEIIECTB U XUMHUYECKUX SIBJICHUH, UMEIOIIUX MECTO B MPHPOJIE, B MPAKTHUYECKOW H
IIOBCEIHEBHOM JKHU3HY;

® pa3BUTHE YMEHUU U CIIOCOOOB JEATEIBHOCTH, CBA3aHHBIX C HAOIIOJEHUEM U OOBSICHEHMEM XMMHUUYECKOI0 KCIEPUMEHTA, COOII0ICHUEM
paBui 0€301MacHOro OOpaIeHUs C BELIECTBAMHU.

Hapsiny ¢ a3tuM, coaepkaTenbHas XapaKTepUCTHKA IeJied M 3aJad HU3y4eHus IMpeaMera B MporpaMMme MO XMMHUM YTOYHEHA U
CKOPPEKTUPOBAaHA B COOTBETCTBUM C HOBBIMHU IPUOPUTETAMHU B CUCTEME cpelHero obmiero oOpa3zoBanus. CerofHs B MpenojaBaHUM XUMHH B
OoJbIIEH CTETeHN OTAAETCs MPENOYTEeHUE MPAKTUYECKOW KOMIIOHEHTE CO/Iep KaHUs 00ydeHHUsl, OpUEHTUPOBAHHON HA MOJTOTOBKY BBITYCKHHKA
00111e00pa30BaTENIbHON OpraHM3allMy, BIIAACIONIEr0 He HAa0OpOM 3HAHUH, a (PYHKIIMOHAIBHOW IPaMOTHOCTBIO, TO €CTh CIIOCOOAMU U YMEHUSIMH
aKTHUBHOT'O MOJIY4YEHUS 3HAHUN U IPUMEHEHHS UX B PEabHOM JKU3HU NS peILICHHsI TPAKTUYECKHUX 3a/1a4.

B cBsI3u ¢ 3TUM NpU M3ydYeHUU IpeaMeTa « XUMUs» TOMHUHHUPYIOIee 3HaYeHNE MPUOOPETAIOT TaKUe LEeNH U 3aJ1a4i, KaK:

ajanranus o0y4aromuMxcs K YCJIOBHUSAM JUHAMHYHO pPa3BUBAIOIIErocs MHUPA, (OPMUPOBAHHME HHTEUIEKTYalbHO Pa3BUTON JUYHOCTH,
TOTOBOI K caM000pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSTEIbHOMY HPUHSATHIO I'PAMOTHBIX PELICHUHA B KOHKPETHBIX XHU3HEHHBIX CHUTYaIUsX,
CBSI3aHHBIX C BELIECTBAMM U UX IPUMEHEHHUEM;

¢dbopMupoBaHHe y O0y4YarOIIMXCs KJIFOUEBBIX HABBIKOB (KIIOYEBBIX KOMIIETEHIMH), UMEIOUINX YHHBEPCAIbHOE 3HAU€HUE IS Pa3IU4HbIX
BUJIOB JIESITEIbHOCTH: PEUICHUs po0ieM, MOUCKa, aHanu3a U 00paboTku MHGOpMaIuU, HEOOXOUMBIX I MPUOOPETEHHSI OTIbITa ACSITEIbHOCTH,



KOTOpasi 3aHMMaeT Ba)XHOE MECTO B TO3HAHUHM XUMHH, & TaKXKe IUIS OICHKH C TO3WIUA KOJIOTHYECKOH OE30MacCHOCTH XapaKTepa BIUSHHS
BEIIECTB M XUMUYECKHX MPOIECCOB HA OPTaHMU3M YEIOBEKa U MIPUPOIHYIO CPELY;

pa3BHUTHE TIO3HABATEIHHBIX MHTEPECOB, HHTEIUICKTYAIBHBIX U TBOPUYECKUX CIOCOOHOCTEH OOYYarOIIUXCS: CIIOCOOHOCTH CaMOCTOSITEIIEHO
npuoOpeTaTh HOBBIC 3HAHUS MO XMMHHU B COOTBETCTBUU C JKU3HEHHBIMH IOTPEOHOCTSIMH, HCIIOJIb30BaTh COBPEMEHHBIC HH(OPMAIMOHHBIC
TEXHOJIOTUH JUTS TOMCKA U aHaIM3a Y4eOHOH U HAyYHO-TIONYJISIPHOW HH(POPMAIIUU XUMUYECKOTO COJICPIKAHHMS,;

dbopMUpOBaHHE W pa3BUTHE Y OOYYAIOMIUXCS AaCCOIMATHBHOTO W JIOTMYECKOTO MBIINUICHUS, HAOI0IaTeIbHOCTH, COOPaHHOCTH,
aKKYpaTHOCTH, KOTOPbIE 0COOEHHO HEOOXOIMMBI, B YACTHOCTH, MIPH INIAHUPOBAHUH U MIPOBEICHUN XUMHUYECKOTO IKCIICPUMEHTA,

BOCIIUTaHHE y OOydYarommxcs yOSKIEHHOCTH B T'YMaHHCTUYECKOH HAIpaBJICHHOCTH XUMHH, €€ BaXKHOW POJHM B PEIICHHH TII00aIbHBIX
poOJIeM PaIMOHAIBHOTO MPUPOIOIIOIB30BaHUS, TIOMOJHEHHSI YHEPTETUUYECKUX PECYPCOB U COXPAHCHHUs MPUPOIHOTO PABHOBECHSI, OCO3HAHHMS
HE0OXO0IUMOCTH OEPEKHOTO OTHOIICHHUS K MPUPOJC M CBOEMY 3/I0OPOBBIO, & TAaK)Ke MPHOOPETCHUS ONBITA HCIIOJIb30BAHUS MOJYICHHBIX 3HAHHMA
JUTSL IPUHSTHS TPAMOTHBIX PEIICHUH B CUTYAIHUSIX, CBA3aHHBIX C XUMUYCCKUMU SIBJICHUSIMH.

B yueOHOM miaHe cpeaHero oOmiero oOpa3oBaHHs MpeaMeT «XHUMHUsS» 0a30BOrO YpPOBHS BXOAHMT B COCTaB IMPEIMETHOH 00JacTh
«EcTecTBeHHO-HAaYYHBIC TTPEMETHIY.

OO1ee 9YuCIIO YacoB, OTBEAEHHBIX JIUIS H3yYSHUSI XUMUH, Ha 0a30BOM YpOBHE CpeIHEro 00IIero oopa3oBaHus, cocTaBisier 68 gacos: B 10
kiacce — 34 gaca (1 gac B Heneno), B 11 kiacce — 34 yaca (1 gac B Henernio).

PaGouas mporpamma mo npeamMeTy "XuMus'" cOCTaBJI€HA C OMOPOH Ha 1IeTIEBbIe MPHUOPUTETHI BOCIIUTAHUS, C YU€TOM (YHKIIMOHAIBHOMN
TPaMOTHOCTH, a TAaKXKe C YUeTOM METOJAMUYECKUX PEKOMEHAAINNA 110 H3yYEHUIO TOCYIapCTBEHHON CUMBOJIUKU. B TeMaTHueckom miaHupOBaHUU
MIPEelyCMOTPEHBI Yachl Ha MPO(OPUEHTAITUIO U OPTAaHU3AIIUIO IPOCKTHON AEITETbHOCTA 00YUaIOIUXCS.

Pabouas mporpamma no mpenMery «XUMHUS» COCTaBJI€HAa C OMOPOH Ha IeJIeBble NPUOPHUTETHI BOCIUTAHUS, C y4eTOM (MHAHCOBOW U
(YHKIMOHATIBLHON TPAMOTHOCTH, a TAK)KE C YyYETOM METOJNYECKUX PEKOMEH AN 10 U3YYEeHHUIO TOCYJapCTBEHHON CUMBOJIMKU. B TemaTtnyeckom
IUTAaHUPOBAHUM NPEAYCMOTPEHBI Yachl Ha MPO(YOPUEHTALINIO U OPTaHU3ALMIO IPOEKTHOM JESATEIIbHOCTH 00Y4arOIIUXCsl.



COJEP)KAHUE OBYYEHUA
10 KJIACC
OPI'AHUYECKASA XUMUA

Teoperuyeckne 0OCHOBBI OPraHUYeCKONH XUMHH

IIpenMer opraHM4ecKON XUMHUH: €€ BOSHUKHOBEHHUE, Pa3BUTHE U 3HAYCHHE B IIOJIyYEHUU HOBBIX BEUIECTB U MaTepUanoB. Teopus CTpOCHHUs
opraHudeckux coequHeHudt A. M. BbyrtinepoBa, €€ ocHOBHble moj0XeHUA. CTpyKTypHble (GOpPMYJbl OpraHMYECKHX BellecTB. l'omosnorus,
n3oMepursa. XMMHYECKas CBA3b B OPraHNYECKUX COCIMHEHUAX — OJAMHAPHBIC U KPATHBIE CBS3H.

[IpencraBinenne o kinaccu(ukanmuy OpraHM4eckux BemlecTB. HomeHknaTypa oOpraHMuYecKMX COEAUHEHMHM (cucTeMaTudeckas) u
TPUBUAJIBHBIC HA3BAaHUS BAXKHEHUIINX [TPEICTABUTENIEH KIIACCOB OPraHUYECKUX BELIECTB.

OKcIlepUMEHTaJIbHbIE METO/bl M3Y4EHHUs BEIIECTB M MX IPEBpAlllCHUH: O3HAaKOMJIEHHE C 00pa3laMu OpraHMYecKUX BELIECTB U
MaTepuajaMi Ha UX OCHOBE, MOJEJIIMPOBAHME MOJIEKYJ OPraHMYECKUX BEIIECTB, HAOIIOJAEHHE U ONMCAHHUE JIEMOHCTPALMOHHBIX OIBITOB IIO
[IPEBPALICHUIO OPTaHUYECKUX BELECTB MPU HarpeBaHuu (IJ1aBjIeHUE, 0OyTIIMBAaHUE U TOPEHUE).

Yriaesoaopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMUYECKUI psa. MeTaH U 3TaH — MpocTeiine NpeacTaBUTENN aJKaHOB: (pU3MUECKUEe U XMMHUYECKHE
CBOMCTBA (peaKlMU 3aMEIeHHs U TOPEHUs ), HaXOXKACHUE B IPUPOJIE, TOJIyYeHHE U TPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOCHHUE, FOMOJIOTMUECKUW psl. DTWIEH M NPONWIEH — MPOCTEUIINE NPEICTaBUTENN aJKEHOB: (QU3MYECKHEe U
XUMHUYECKHE CBOICTBA (peaKkuu TUAPUPOBAHUS, FAIOTEHUPOBAHNUS, TUIpaTallii, OKUCIEHUS U MOJIUMEPHU3aIUN), TOJIyYeHUE U IPUMEHEHHE.

Anxanuensl: Oyranuen-1,3 u metunOyTaguen-1,3: crpoeHue, BaXHEHIINEe XUMUYECKHE CBOMCTBA (peakuus noiauMepusanun). [lomyyenue
CUHTETUYECKOIO KayyyKa U PE3UHBI.

AJKUHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTHYECKUM psia. AUETHIIEH — MPOCTEUIINM MTPeICTaBUTENb aTKUHOB: COCTaB, CTPOEHUE,
¢bu3nyecKkre U XUMHUYEeCKHe CBOMCTBA (peakluy THIpUPOBaHUS, FaIOT€HUPOBAHMSI, THApaTallii, TOPEHHUSI ), IOJTyYeHHE U IPUMEHEHHUE.

Apenbl. benzon: cocras, crpoeHue, (pu3nyeckrue M XMMHUYECKHE CBOMCTBA (pEakUH TajJOre€HUPOBAHHS M HUTPOBAHMA), MOJIYUYCHUE U
npuMmeHenue. Tonyon: cocmas, cmpoeHue, ¢pusuueckue u Xumudeckue ce0lUcmea (peaKyuu 2aio2eHUpoSaHusi U HUMpOSAHUs), NOTYYeHUe U
npumenenue. TOKCHYHOCTb apeHOB. I 'eHeTHYECKast CBSI3b MEXY YITIEBOAOPOJAMH, IPUHAMIEKAINMY K PA3IIMYHBIM KJIACCaM.

[IpupoaHble MCTOYHMKH YIiIeBOAOPOJOB. Ilpuponuelii ra3 um mnomyTHble HedTsHble razbl. Hedth u e€ mnpoucxoxaenue. CrnocoOsbl
nepepadoTKU HePTH: MEPEeroHKa, KPEeKUHT (TepMHUYECKUH, KaTaluTHdeckuil), muposu3. IIponykTsl mepepaboTku He(TH, WX MPUMEHEHHE B
MIPOMBIIIJICHHOCTH U B ObITY. KaMeHHBIH yTroJib M IPOIYKTHI €ro NepepadoTKH.



DKcrepuMEHTANIbHbIE METOJbl M3YyUEHUS! BEIIECTB U HMX IMpEBpallleHUuH: O3HaKOMJIEHHE C oOpa3lamMH IIacTMacc, KaydyKOB M PE3UHBI,
kotekinu «Hedp1b» u «Yronb», MOIEIMPOBAHUE MOJICEKYJ YTJIEBOJOPOIOB W TaJlOTCHOIPOU3BOJIHBIX, MPOBEICHUE HPAKTHYECKOU pPaOOTHI:
MOJIyYEHUE ITHIICHA U U3YUCHUE €TI0 CBOMCTB.

Pacuérnebie 3anaun.

Bbruncnenuss mo ypaBHEHMIO XHMHUYECKOM peakuuu (Macchl, 00bEMa, KOIUYECTBA HMCXOJHOTO BEIEeCTBA WM MPOAYKTa PEAKIHH IO
M3BECTHBIM Macce, 00bEMY, KOJIMUECTBY OJTHOTO U3 UCXOHBIX BEIIECTB WIH MPOIYKTOB PEAKIIUN).

Kucaopoacoaep:kamme oprannyeckue coenHeHUs

[IpenenbHble OJAHOATOMHBIE CHUPTHL. MeETaHON W 3TaHOJN: CTpOeHHE, (PU3NYECKHE M XMUMHUYECKHE CBOMCTBA (peakluMU C aKTUBHBIMU
MeTallJIaMH, raJoreHOBOJOPOaMu, TOpeHNne), MpUuMeHeHue. BoiopoaHbie CBSA3M MEXKIAY MOJIEKYIaMHu cIUpTOB. JlelicTBre MeTaHoa U ATaHOJa Ha
OpraHM3M YeJIOBEKa.

MHoOroaToOMHBIE CIUPTHL. DTUICHTIIMKOIb U TIIMLEPUH: CTPOCHUE, GPU3NIECKUE U XMMHUYECKHE CBOMCTBA (B3aMMOACHCTBHE CO MICTOYHBIMU
MeTaJulaMH, KaueCTBEHHAs peakIysi HA MHOIOaTOMHbIE CIUPTHI). JleficTBHE Ha OpraHu3M yesioBeka. [IpumMeHenue riuuepruHa U STUICHIIIUKOJISL.

®eHoJI: CTpOEHUE MOJIEKYJIBI, U3NYecKre U XuMuueckue cBoiictBa. TokcuunocTs peHona. Ilpumenenue genona.

Anpnerunsl U Kemousl. DOpMaNbAETHI, AaleTalIbICTH]: CTPOCHUE, (HU3MYECKHE M XHMHYECKHE CBOWCTBA (pEakiuM OKHUCICHUS W
BOCCTAHOBJICHMSI, KAUECTBEHHBIE PEAKIUH), [TOJIyUEHUE U IPUMEHEHHE.

OnHOOCHOBHBIE MpeeNbHbIe KapOOHOBBIE KUCIOTH. MypaBbHHAs U YKCYCHAsk KMCJIOTBI: CTPOECHUE, (pU3MUecCKue U XMMUYECKHE CBOWCTBA
(cBoiicTBa, OOmMe Ui Kiacca KHUCIOT, peakuus 3Tepudukanuu), moinydeHue U npuMeHeHue. CTeaprHOBas M OJEMHOBAs KHUCIOTHI Kak
IPEJCTaBUTENN BBICIIMX KapOOHOBBIX KUCIOT. Mblja KaKk COJIM BBICIIMX KapOOHOBBIX KHCIIOT, UX MOOIIEee JeiicTBHE.

CrnoxHble 3QUpbl Kak MPOU3BOAHbIE KapOOHOBBIX KUCIOT. ['naponu3 ciaoxHbIX 3¢upoB. Kupsl. ['naponus xupos. [Ipumenenne xupos.
buonornueckas poJib JXHPOB.

VYraeBopl: cocTaB, Kilaccu(uUKalus yrieBoaoB (MOHO-, JU- M Moaucaxapujibel). ['roko3a — mpocTeimuii MOHOcCaxapua: OCOOEHHOCTH
CTPOEHHUSI MOJEKYJbl, (U3NUYEeCKUe M XUMHUYECKUe CBOMCTBa (B3ammojeiictBue ¢ ruapokcunom meau(ll), oxucneHne aMMUauHBIM PacTBOPOM
okcuja cepedpa(l), BoccraHoBieHue, OpOXKEHHE TITHOKO3bI), HAXOXKICHHE B IPUPOJIe, TPUMEHEHUE, Orosornueckas posib. dorocunte3. Opykrosza
KaK U30Mep TIIFOKO3bI.

Kpaxman u nemironosa Kak npupoJHsle noauMmepsl. CTpoeHHe Kpaxmana U 1eiuiono3bl. dusndeckne 1 XMMHUYECKHE CBOMCTBA Kpaxmaia
(ruaponn3, KaueCTBEHHAs PEAKLMSI C HOJIOM).

DKcriepuMEHTAIbHbIE METOJbl M3YyU€HHUS BEIIEeCTB M UX NpPEBpaIlCHU: NpoBeAeHHE, HAONIOACHHE M OMNHMCAHWE JIEMOHCTPAI[MOHHBIX
OTIBITOB: TOPEHUE CIUPTOB, KAYECTBEHHBIE PEAKIIUU OJTHOATOMHBIX CHUPTOB (OKHCIIEeHHE dTaHoda okcuaoM meau(ll)), MHOroaTOMHBIX CIIUPTOB
(B3aumopeiicTBue rauiepuHa ¢ ruapokcuaoM meau(ll)), anpaerngoB (OKUcCIeHHE aMMHAaYHBIM pacTBOpoM okcupia cepebpa(l) u ruapoxcuiom
menu(ll), B3aumoeicTBre KpaxMaia ¢ H0JI0M), TPOBEICHHE MPAKTUYECKON pabOThI: CBOWCTBA pacTBOPa YKCYCHOM KHUCIIOTBHI.



PacuérHrle 3agaun.

Bbruuciienusi mo ypaBHEHHIO XMMHYECKOW pPEaklIUu (Macchl, 00b&Ma, KOJMYECTBA MCXOMHOTO BEIIECTBA WM IMPOAYKTA PEAKLIUH II0
M3BECTHBIM Macce, 00bEMY, KOJTMUECTBY OJJHOTO M3 MCXOTHBIX BEIIECTB WU MPOTYKTOB PEaKIUH).

A3oTcoieprkale OpraHn4eckie CoeTMHEHN.

AMUHOKHUCIIOTHI KaK aM(pOTepHbIe OpraHndeckue coeAuHeHns. Puznyeckue 1 XUMUYECKUE CBOMCTBA aMUHOKHUCIIOT (Ha MpUMepe TIIMLKHA).
buonoruueckoe 3HaueHre aMUHOKUCIIOT. [lenTuabl.

benku kak TpHpOIHBIE BBICOKOMOJIEKYISIpHBIC coenuHeHUs. [lepBUdYHAas, BTOpHUYHAsS M TPETHYHAS CTPYKTypa O€lkoB. XHMHUYECKUE
CBOMCTBA OEJIKOB: TUAPOIIN3, IEHATYPALIUS, KAUECTBEHHbIC PEAKIIMH Ha OCNKHU.

DKClepUMEHTAIbHBIE METOAbl H3Y4YeHHs] BEIIECTB M HUX MpEBpallleHui: HaONIOJIeHHEe W OMHCAHHE JIEMOHCTPAI[MOHHBIX OMBITOB:
JeHaTypanus OEJIKOB IPH HarpEBaHHM, IIBETHBIC PEAKIIUU OCIKOB.

BbicokomosiekysipHbIe cOeJUHEHUSA

OCHOBHBIE TIOHATHS XMMHH BBICOKOMOJIEKYJISIPHBIX COEIMHEHMI: MOHOMEp, IOJUMEp, CTPYKTYPHOE 3BEHO, CTENEHb IOJIMMEpPU3ALUH,
cpenHsisi MoJieKyJsipHas Macca. OCHOBHBIE METO/Ibl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COEAMHEHUI — MMOJIMMEPHU3aLUsl U TOJTUKOHACHC CAIHS.

DKCIEPUMEHTAIBHBIE METOJBI M3YUCHMsI BEIIECTB M MX MPEBPAIEHUN: O3HAKOMJIEHHWE C oOpaslamMu MPUPOIHBIX M HCKYCCTBEHHBIX
BOJIOKOH, IJIACTMAcC, Kay4yKOB.

MexnpeaMeTHbIE CBSI3U.

Peanu3arust MeXIpeMETHBIX CBsI3€l P U3yYEHUH OpraHndeckoil Xxumuu B 10 Kilacce OCyIIecTBIsSETCs Yepe3 UCMOIb30BaHNe KaK OOIINX
€CTECTBEHHO-HAYUYHBIX MMOHATUN, TaK U MOHATUMN, IBISIOIIMUXCA CUCTEMHBIMU JUISI OTJEIBHBIX TPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OOmue ecTecTBEHHO-HAy4YHbIE TIOHATHA: SIBJIEHHME, HAy4HbI (aKT, TUIOTE3a, 3aKOH, TEOpHUs, aHaliu3, CUHTE3, KIacCHU(pUKaLUA,
MEePUOJNYHOCTb, HA0JI0IEHUE, U3MEPEHUE, IKCIIEPUMEHT, MOJIEJINPOBAHHUE.

dwuszuka: Matepusi, SHEPTUs, Macca, aToOM, JIEKTPOH, MOJIEKYJIa, SJHEPTeTUYECKUI YPOBEHB, BEUIECTBO, TE€NO, 00BbEM, arperaTHOE COCTOSIHHE
BelIecTBa, (PU3NUECKHe BETUYUHBI U €IUHUIIBI UX U3MEPEHUSI.

buonorus: xnerka, opranusm, Ouocdepa, oOMEH BelIECTB B oOpraHu3Me, (HOTOCHHTE3, OMOJOTHYECKH aKTHUBHBIE BelecTBa (OenKw,
YTIEBOJIBI, )KUPbI, PEPMEHTHI).

I'eorpacdus: MuHEpabl, TOPHBIE TOPOIBI, MTOJIE3HBIE HCKOMTAeMbIE, TOTLIINBO, PECYPCHI.

TexHonorus: NUIIEBble MPOAYKThI, OCHOBBI PAallMOHAJIBLHOTO MUTAHHUS, MOIOIINUE CPEACTBA, JIEKAPCTBEHHbIE U KOCMETHUECKUE Mpenaparsl,
MaTepHuabl U3 HCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KJIACC



OBILIASA U HEOPTAHUYECKAS XUMMUA

TeopeTnueckne 0CHOBBI XUMHUH

XUMHYECKHUH dmeMeHT. AToM. Sapo aToma, H30TOMbl. DJIEKTPOHHAs 000JI09Ka. DHEPreTHUECKUE YPOBHHU, IMOYPOBHU. ATOMHBIC OpOUTAIIH,
S-, p-, d- anemenThl. OCOOCHHOCTH pACIpPENE/ICHHS YJICKTPOHOB MO OPOUTAISIM B aTOMax 3JEMEHTOB MEPBBIX YETHIPEX MEPHOIOB. DIEKTPOHHASL
KOH(HTrypanus aTOMOB.

Ilepuognueckuii 3akoH u Ilepuonuueckas cucrema xumuueckux snemeHToB [[. M. MenneneeBa. CBsi3p NEpUOIMYECKOTO 3aKOHA U
[lepuonnueckoil cucteMbl XuMHUYeCKHUX 351eMeHTOB JI. 1. MeHeneeBa ¢ COBpEMEHHON TEOpUEH CTPOEHUSI aTOMOB. 3aKOHOMEPHOCTH U3MEHEHUS
CBOMCTB XUMHUYECKHUX IJIEMEHTOB U 00pa3yeMbIX UMHU MPOCTHIX U CIOKHBIX BELIECTB MO TPYINaM U MeproaM. 3HaueHHe NEPUOANUECKOTO 3aKOHa
B Pa3BUTUU HAYKHU.

CrpoeHue BemiecTBa. XUMUYecKas CBS3b. BHIlbl XUMUYECKOW CBS3U (KOBAJEHTHAsl HEMOJISIPHAs U MOJSPHAs, MOHHAS, METAJIMYECKast).
Mexanu3mbl 00pa30BaHUSl KOBAJICHTHOM XUMHUYECKOW CBs3M (OOMEHHBI M JOHOPHO-aKLENTOpHBIN). BomopomHas cBs3b. BaneHTHOCTS.
DneKkTpooTpulaTeabHOCTh. CTeneHb OKUcaeHus. FIOHbI: KAaTHOHBI U AHUOHBI.

BemecTBa MOJIEKYISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHMS. 3aKOH IOCTOSIHCTBA COCTaBa BEIIECTBA. TUIBI KPUCTAIMYECKUX PEIIETOK.
3aBUCUMOCTb CBOMCTBA BELIECTB OT THIA KPUCTAININYECKON PEILIETKH.

ITonsaTtue o nucnepcHbIX cuctemax. MctuHHbIe 1 KOJUTOMAHBIE pacTBOPHI. MaccoBasi 10J1 BELECTBA B PaCTBOPE.

Knaccugukanus Heoprannueckux coenHenuil. HomeHknarypa HeopraHMueckux BelecTB. | 'eHeTuueckas CBI3b HEOPraHWYECKHUX BEILECTB,
MIPUHAUISKAIUX K PA3JIMYHBIM KJIaCCaM.

Xumnyeckas peaknus. Knaccuduxanus XMMHUECKUX PEAKIM B HEOPraHWYECKOM M OpPraHUYECKOM XMMHHU. 3aKOH COXpPAHEHHUS MaccChl
BELIECTB, 3aKOH COXPAHEHUS U MTPEBPALECHUS SJHEPTUN PU XUMUUECKHUX PEAKIIMSIX.

CKOpoCTh peakluy, €€ 3aBUCUMOCTb OT pa3iuyHbIX (akTopoB. OOpaTumble peakiuu. XuMuyeckoe paBHoBecue. MaKkTOpPhI, BIUAIONIUE Ha
cocTostHue xumuieckoro paHosecus. [Tpunnun Jle [larense.

OnexTponutuyeckas auccouuanus. CuibHble M cinadble 37eKTpoiauThl. Cpena BOJHBIX pPAacTBOPOB BEIIECTB: KHCHas, HEHTpaibHas,
IeJIOYHAsl.

OKHCANTENBHO-BOCCTAHOBUTEIBHBIE PEAKIIUH.

DKcIepUMEHTaIbHbIE METO/bl M3Y4YEHHUs! BEIIECTB M MX NpeBpalleHHuid: nemMoHcTpauus tadmul «llepumomuyeckas cucreMa XMMHUYECKHUX
anemenToB J[. . MenneneeBay, nsydenue Mojenell KpUCTAIIMYECKUX PEeIIETOK, HAOII0eHHE U ONUCaHHe IEMOHCTPAIIMOHHBIX U Ja00paTOPHBIX
OTIBITOB (pa3iioXkKeHHe NMePOKCHIa BOAOPOIa B MPUCYTCTBUU KaTaanu3aTopa, ONpe/ie]IeHHe CPeibl paCTBOPOB BEIIECTB C MMOMOUILI0 YHUBEPCAIBHOIO

HHAWKATOpa, p€akuuu HOHHOI'O OGMCH&), IMPOBCACHHUC HpaKTquCKOﬁ pa60TBI «Brnusaue PA3JINIHBIX (paKTOpOB Ha CKOpPOCTb XUMHYECKOH
peakuum».



PacuérHrle 3agaun.

Pacu€rel 0 ypaBHEHUSAM XUMUYECKUX PEAKLIUM, B TOM YHCIIE TEPMOXUMHUYECKUE PACUETHI, PACYETHI C UCIIOIB30BAHUEM MOHATHS «MACCOBAs
JIOJISI BEIIISCTBAY.

Heopranuueckasi xumusi

Hemeramnsl. [Tonoxxenue HemeraioB B [lepuogndeckoit cucteme xumudeckux anemeHToB JI. M. MennaeneeBa 1 0COOCHHOCTH CTPOCHHS
aToMoB. Du3MYecKre CBOMCTBA HEMETAILIOB. AJUTOTPOIUS HEMETAIUIOB (Ha MpUMeEpe KUCIopoaa, cephl, pocdopa u yrieposaa).

XUMHUYECKHE CBOMCTBA BaXKHEUIINX HEMETAIIOB (TAJIOTEHOB, CEphI, a30Ta, (hocdopa, yriepoaa U KpeMHUS) U UX COCIUHEHUH (OKCHUIOB,
KHCJIOPOJICOACPIKAITUX KUCIIOT, BOAOPOJIHBIX COCTUHECHUN ).

[IpumeHeHne BaxXHEUIIINX HEMETAIUIOB U UX COCIMHEHUN.

Meramnbl. [lonoxenune meramoB B Ilepuommueckoit cucreme xummuueckux aemeHToB . M. MengeneeBa. OcoOEHHOCTH CTpOEHUS
ANEKTPOHHBIX 000JI09eK aTOMOB MeTayioB. O0mue pu3ndeckue cBoricTBa MeTauioB. CIIIaBbI METAJUIOB. DIIEKTPOXUMUYCCKUH PsIi HATIPSKCHHUN
METaJlJIOB.

XUMHYECKHE CBONCTBA BAXKHEUIIMX METALIOB (HATPWUM, KA, KaJbIMA, MarHud, aJFOMUHUH, ITUHK, XpOM, JKEJIe30, MEIb) M HX
COCIUHCHHI.

OO6mrre ciocoObl oydeHus MeTayuioB. [IprMeHneHe MeTayuioB B ObITY U TEXHUKE.

DKcrepuMeHTAIbHBIE METO/IbI H3yUEHUS BEIIECTB U UX MPEBPAIllEHUN: N3yueHNe KOJJIEKIIMU «MeTabl U CIUIaBbl», 00pa3lioB HEMETAILIOB,
pellieHre dKCIepUMEHTANBHBIX 3a7layd, HaOMI0IeHHE W OMHMCAaHUE JIEMOHCTPAIMOHHBIX U JTAOOPATOPHBIX OMBITOB (B3aMMOJEUCTBUE THAPOKCHIA
QTFOMHUHHUS C PACTBOPaMH KUCIIOT U IIeJIouel, KaYeCTBEHHbIE PEaKIIUU Ha KATUOHBI METAJUIOB).

PacuérHric 3amaun.

Pacuéter maccel BemiecTBa UM 00bEMa ra3oB MO M3BECTHOMY KOJUYECTBY BEIIECTBA, MAcCe€ WU OO0BEMY OJHOTO M3 YYaCTBYIOIIHUX B
peaxiuy BeniecTB, pacy€Thl Macchl (00bEMa, KOTMUECTBA BEIIECTBA) MPOAYKTOB PEAKIINH, €CITH OJHO U3 BEIIECTB UMEET MPUMECH.

XuMus 4 KNU3Hb

Ponp xumuum B obecriedeHUH SKOJOTUYECKOM, PHEPreTUYECKONM M MHINEBOW O€30MaCHOCTH, Pa3BUTHH MEAHUIUHBL. [IOHATHE O Hay4HBIX
METO/Iax MMO3HAHUS BENIECTB U XUMUYECKUX PEAKIUM.

[IpencraBienust 06 OOIMIMX HAYYHBIX IPUHIIMITAX MPOMBIIUIEHHOTO MOTYYSHHS BAXKHEHIIINX BEIIECTB.

UenoBek B MUpE BEIIECTB M MAaTE€pUAIOB: BAKHEWILINE CTPOUTENbHBIE MaTepualibl, KOHCTPYKIMOHHBIE MaTepHUalibl, KPAaCKH, CTEKJIO,
KepaMHKa, MaTEPHAIIBI IS SJICKTPOHUKH, HAaHOMATEPHAIIbI, OPTaHNYECKUE M MUHEPAIbHBIC yI0OpEHHS.

XUMHS ¥ 3I0pOBBE YEJIOBEKA: MPaBUJIA UCIIOIB30BAHMS JICKAPCTBEHHBIX MPEMapaToB, MpaBuja OE30MacHOTO HUCIIOJIB30BaHUS TIPENapaToB
OBITOBOM XMMUU B IIOBCEAHEBHOM KU3HH.

MexnpenMeETHBIE CBSI3H.



Peanuzarust MeXIIpeAMETHBIX CBSI3€ MPU M3YUYEHUHU O0IIIEH U HEOPraHMIEeCKOM XUMHH B 11 Kitacce oCymecTBIsIeTCs Yepe3 UCIOIb30BaHNE
KaK O6IJ_II/IX CCTCCTBCHHO-HAYYHBIX HOH?ITI/If/’I, TaKk U HOHHTHﬁ, ABJIAIOIUXCA CUCTCMHBIMH IJId OTACJIBHLBIX MPEAMCTOB CCTCCTBCHHO-HAYYHOI'O
LUKIIA.

OO01ue ecTeCTBEHHO-HAyYHBIE MOHATHSA: HAY4HbIH (DaKkT, TUIOTE3a, 3aKOH, TEOpHUs, aHAIM3, CHUHTE3, KJIacCHU(PHUKAIUs, NEPUOIUYHOCTD,
Ha0II0/IeHNE, SKCIIEPUMEHT, MOJIETTUPOBAaHUE, U3MEPEHUE, SIBICHUE.

®dusnka: Marepusi, dHEprusi, Macca, aToM, JJIEKTPOH, MPOTOH, HEWUTPOH, MOH, M30TOIN, PAAMOAKTUBHOCTH, MOJIEKYJa, dHEPreTUUYECKUN
YpOBEHbB, BEIIECTBO, TEJI0, 00BEM, arperaTHOE COCTOSTHUE BEIIECTBA, PU3NICCKUE BEIMIMHBI U €IUHUIBI UX U3MEPEHUS, CKOPOCTD.

buonorus: knerka, opraHu3M, 3KocucTeMa, ouocdepa, MaKpo- ¥ MUKPO3JIEMEHThI, BUTAMUHBI, 0OOMEH BEIIECTB B OpraHU3Me.

I'eorpacdus: MuHepabl, TOpHbIE TOPOIbI, MTOJIE3HBIE HCKOMAeMBbIE, TOTIINBO, PECYPCHI.

TexHoyorus: XuUMHYECKas MNPOMBINIJICHHOCTb, MCTAJUIYpPIrusa, IMPOU3BOACTBO CTPOUTCIbHBIX MAaTCpHaoB, CEIbCKOXO03IHMCTBEHHOEC
IMPOU3BOJACTBO, NHUIICBAA IMPOMBIINIJICHHOCTD, Q)apMaHCBTI/I‘ICCKaﬂ MNPOMBIIIJICHHOCTDH, MMPOMU3BOACTBO KOCMCTUYCCKUX IIPpCIIapaToB, IMMPOU3BOJACTBO
KOHCTPYKLIMOHHBIX MaT€PHAIIOB, SJICKTPOHHAS IPOMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.

IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 11O XUMHUHU HA BA3OBOM YPOBHE CPEJHEI'O OBLIEI'O
OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

OI'OC COO ycranaBnuBaer TpeOOBaHUS K pe3yjbTaTaM OCBOEHHUs OOY4YalOIMIMMHCS MPOTpaMM CpeaHero oOImiero ooOpa3oBaHUs
(JINYHOCTHBIM, METaNpeIMETHBIM M TNpeAMETHbIM). HayuHo-meToanueckoil OCHOBOM Juisi pa3paOOTKU IUIAHUPYEMBIX pPE3yJIbTaTOB OCBOEHUS
MPOrpaMM CPeHEro OOIIeT0 00pa30BaHUS SBISETCS CHCTEMHO-IEATETbHOCTHBIN MOAXO/I.

B cooTBeTcTBUU C CUCTEMHO-ACSITENFHOCTHBIM MOX0JIOM B CTPYKTYPE TUYHOCTHBIX PE3yIbTaTOB OCBOCHUS MpeIMeTa «XUMHUS» Ha YPOBHE
CpemHero o0Iero o0pa3oBaHusl BBIIEICHBI CIIEIYIONINE COCTABIISIOIINE:

OCO3HAaHWE OOYYAIOIIUMHUCA POCCHUCKOW TPAKIAHCKOW WJICHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO, CaMOCTOSTCIILHOCTH H
CaMOOIIPE/ICIIEHUIO;

HaJTMYMe MOTHBAIIUU K 00YUEHUIO;

IeJICHANTPABICHHOE PAa3BUTHE BHYTPEHHHUX YOEXKICHUN JMYHOCTH HA OCHOBE KITFOYEBBIX IIEHHOCTEH W MCTOPUYECKUX TPAAUINN 0a30BOM
HAayYKH XUMHU,

TOTOBHOCTh U CIIOCOOHOCTh OOYYaIOIIMXCSl PYKOBOJCTBOBATHCSI B CBOEH JIEATEIHHOCTH IIEHHOCTHO-CMBICIOBBHIMU yCTaHOBKaMH,
MPUCYIIUMH [[ETOCTHOW CUCTEME XUMUYECKOTO 00pa30BaHUs;



HaJIM4Yue TMPaBOCO3HAHUS SKOJOTHYECKON KYJIbTYpPhI U CIIOCOOHOCTH CTaBUTh LIETTH U CTPOUTH )KU3HEHHbIE TJIAHBI.

JInyHOCTHBIE pe3yabTaThl OCBOCHHS MpeaMeTa «XHUMHs» JOCTUTAlOTCd B €IMHCTBE Y4YEOHOM M BOCIUTATEIBHOM JESATEIHHOCTH B
COOTBETCTBUU C T'YMaHUCTUYECKUMH, COIMOKYJIBTYPHBIMH, TYXOBHO-HPAaBCTBEHHBIMU LIEHHOCTSAMHU U HJCATAMH POCCUHCKOrO TI'PaKJaHCKOTO
oOmiecTBa, MPUHATHIMA B OOIIECTBE HOPMaMU U TpaBUJIAMH TMOBEIEHUS, CIOCOOCTBYIOIIMMHM IpOIleccaM CaMOIO3HAHMSI, CaMOpPa3BUTHS U
HPABCTBEHHOI'O CTAHOBJICHUS JIMYHOCTU O0YUYaOIINXCSl.

JIM4HOCTHBIE PE3yNbTaThl OCBOCHHS TMpenMeTa «XHWMHs» OTPaKaloT CcHOPMHUPOBAHHOCTH OIBITA IMO3HABATEIHHOW M MPAKTHUYECKOU
JEeSTeLHOCTH 00YJAIOIINXCS 110 PeaTn3allii MPUHATHIX B OOIIECTBE [IEHHOCTEH, B TOM YHCIIE B YaCTH:

1) rpaxaaHCcKoOro BOCIMTAHUSA:

0CO3HaHHUs 00YUYaIOIUMUCS CBOMX KOHCTUTYIIHOHHBIX MIPaB U 00S3aHHOCTEH, YBaXKEHHSI K 3aKOHY U IPABOMOPSIKY;

MIPEACTABJICHUS O COIMATIBHBIX HOPMaX U MpaBUIaX MEKINYHOCTHBIX OTHOIICHHUH B KOJJIEKTHBE;

TOTOBHOCTH K COBMECTHOH TBOPYECKOW JEATEIHLHOCTU MPHU CO3AAHHH YYCOHBIX IMPOCKTOB, PEIICHUU yUeOHBIX M MO3HABATEIIBHBIX 3a/1ad,
BBIITOJIHEHUHM XUMHUYECKUX SKCIIEPUMEHTOB;

CIOCOOHOCTH TMOHMMATh W NMPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY U apryMEHThI APYTUX IMPH aHaJu3€ Pa3IUYHbIX BUIOB yueOHOMU
e TeIbHOCTH;

2) NaTPMOTHYECKOI0 BOCIIMTAHMS:

LIEHHOCTHOTO OTHOLIEHUSI K UCTOPUYECKOMY U HAYYHOMY HacCIJIeIUI0 OT€YECTBEHHON XUMUU;

yBa)KEHHUS K MPOIECCY TBOPUYECTBA B 00JIACTH TEOPUU U MPAKTUYECKOTO MPUMEHEHUSI XUMHUU, OCO3HAHUS TOTO, YTO IOCTH)KEHUSI HAYKH €CTh
pe3yNbTaT AMUTENbHBIX HAOMIOIEHUH, KPOMOTIMBBIX IKCIEPUMEHTAIBHBIX TOMCKOB, TOCTOSIHHOTO TPY/Aa YUEHBIX U IPAKTHKOB;

WHTEpeca U MO3HABATEIbHBIX MOTHUBOB B IMOJYYEHUU U TOCIEIYIONIEM aHalM3e WH(POpPMAIUU O MEPEIOBhIX JOCTUKEHUSIX COBPEMEHHOMN
OTCUYCCTBCHHOM XHNMHUU,

3) AYXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:

HPaBCTBEHHOT'O CO3HAHMS, STUUECKOTO MOBE/ICHMS;

CIIOCOOHOCTH OLICHUBAaTh CHUTYallUU, CBA3AHHBIE C XUMHUYECKMMHU SIBIICHUSMH, U TPUHUMATh OCO3HAHHBIC DPEIICHUs, OPUEHTHPYSICh Ha
MOpPaJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

TOTOBHOCTH OIICHMBATh CBOE MOBEJCHHE M IOCTYNKM CBOMX TOBAPHUIIEH C MO3UIMH HPABCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHHUE
MOCJIE/ICTBUI 3TUX MOCTYIIKOB;

4) popMupoBaHus KyJbTYPbI 310POBbS:

MMOHUMAaHUS IIEHHOCTEH 3I0pOBOrO0 W 0e30macHOro o0pa3a >KHU3HH, HEOOXOAMMOCTH OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY
(bU3MUECKOMY U TICHXUYECKOMY 37I0POBBIO;

COOJTIOICHUS TIPaBUIT 0€30MacHOT0 00palleHus C BEIeCTBaMHU B OBITY, TOBCEIHEBHOM JKU3HH U B TPYAOBOH EATEIHHOCTH;



MOHMMAaHMsI LIEHHOCTH MpaBWJ MHAMBUAYAJIBHOTO U KOJUIEKTMBHOTO O€30MaCHOrO MOBEJIEHHS B CUTYyalUsX, YIPOXKAIOLIMX 370POBBIO U
JKM3HU JIFOICH;

OCO3HAaHUs NOCIEACTBUM U HENPUATHS BPEAHBIX IPUBBIUEK (YIIOTPEOJIEHUS aIKOT0JIsl, HAPKOTUKOB, KypEHUs);

5) TpyaoBOro BocnuTaHus:

KOMMYHHUKAaTUBHON KOMIIETEHTHOCTH B y4eOHO-UCCIIE0BATENbCKON AEATENbHOCTH, OOIECTBEHHO NOJIE3HOM, TBOPUECKON U APYrUX BHJAX
JESITENIbHOCTH;

YCTAaHOBKM Ha aKTHBHOE Y4acTHE B PEILIEHUHU IPAKTUUECKUX 3aJja4 COLIMAIbHON HAIIPAaBJIEHHOCTH (B paMKax CBOETO KJIacca, IIKOJIbl);

MHTEpeca K MPAKTUYECKOMY U3yU4EHHIO PodeccHii pasInyHoro pojia, B TOM YHUCJIE HA OCHOBE PUMEHEHHUS IPEAMETHBIX 3HAHUH 110 XUMHH;

YBa)KEHHUS K TPYAY, JIIOASIM TPyJa U pe3yJIbTaTaM TPYLOBOU JEATEIBHOCTH;

TFOTOBHOCTH K OCO3HAaHHOMY BBbIOOPY HMHJMBHYaJIbHOM TpaeKTOpUM OOpa3oBaHus, Oyayuieid npodeccun U peanusaluu COOCTBEHHBIX
KU3HEHHBIX TJIAHOB C YYETOM JIMYHOCTHBIX HHTEPECOB, CIIOCOOHOCTEN K XMMHUH, HHTEPECOB U OTPEOHOCTEH 001IIecTBa;

6) 3K0JI0rM4YecKOro BOCIMTAHMS:

HKOJIOTUYECKH 11e71eCO00Pa3HOro OTHOUICHUS K IPUPO/IE, KAaK UICTOUHUKY CYLLIECTBOBAHUS KU3HU Ha 3eMIIe;

MOHUMAaHMsI TJIO00ATBHOTO XapakTepa AKOJOTHYECKHX MPOoOJieM, BIUSHHUS JKOHOMHUYECKHX MPOIIECCOB HA COCTOSHHE IMPUPOIHON H
COLIMAJIBHOM CPEJIbL;

0CO3HaHMS HEOOXOAUMOCTH MCIOJIb30BaHUS JOCTHKEHUM XMMUU JIJIsl pEILIEHHs BOIPOCOB PALMOHAIIBHOTO MTPUPOJIOIIOIB30BaHHUS;

aKTUBHOTO HEMpPUATUS JEHCTBUH, NMPHUHOCIIIMX BpPEJ OKPYKAIOLIEH NPUPOJHOM cpelle, YMEHHUs NPOTHO3MPOBATH HEOJAronpusiTHbIE
9KOJIOTMYECKHE TIOCIEACTBHS IPEANIPUHUMAEMBIX IEHCTBUH U NIPENOTBPALLATH UX;

HaJIM4Yusl Pa3BUTOTO HKOJOTMYECKOTO MBIIUIEHUS, SKOJIOIMUECKON KyJIbTYpbI, OINbITa JIEATEIbHOCTH HKOJIOTMYECKOM HampaBiIeHHOCTH,
YMEHHSI PYKOBOJICTBOBAaThCS HMHU B I103HABATEIbHOW, KOMMYHHUKATHMBHOW U COIIMAJbHOMW NpPAKTHKE, CIOCOOHOCTM M YMEHHUS aKTHUBHO
MPOTUBOCTOSATH MJICOJIOTHH XeMOpOOHH;

7) HEHHOCTH HAYYHOI0 MO3HAHUSA:

c(OPMHUPOBAHHOCTH MUPOBO33PEHHUSI, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U OOIIIECTBEHHOMN MPAKTUKH;

MOHUMaHUs CcreUu(UKY XUMHUM KaK HayKd, OCO3HaHHUS €€ poiu B (HOPMHUPOBAHMM PAIMOHAIBHOIO HAYYHOTO MBIIUIEHUS, CO3/IaHUU
LIEJIOCTHOTO MPEJCTaBICHUS 00 OKPYXKalolleM MHpe Kak O €IMHCTBE MPHPOJBl U YelOBeKa, B MO3HAHUM MPUPOIHBIX 3aKOHOMEpPHOCTEH U
peleHny mpoodIeM COXpaHeHHs! IPHUPOTHOTO PABHOBECHUS;

yOexKAEHHOCTH B 0c000I 3HAYMMOCTH XUMUH 11 COBPEMEHHON LIMBUJIM3ALMU: B €€ TYMaHUCTHUECKON HANPaBJIEHHOCTH U Ba)KHON POJIU B
CO3/IaHMM HOBOM 0a3bl MaTepHallbHON KYJIbTYpBl, PEIIEHHH TIJI00aJbHBIX MPOOJIEM YCTOMYMBOTO pPAa3BUTHUS UEIOBEUYECTBA — CHIPHEBOIA,
HHEPreTUYECKOM, MUIIEBONH M KOJOTMYECKON 0€30MacHOCTH, B Pa3BUTUU MEAMLIMHBI, 00€CIIEUeHNH YCIOBUHN YCIIEUIHOTO TPYAA M SKOJIOTUYECKU
KOM(OPTHOMH KU3HU KaXKIO0T0 YjeHa 00IIecTBa;



€CTECTBEHHO-HAYYHON TPaMOTHOCTH: MOHMMAHUS CYITHOCTH METOJOB MO3HAHUS, UCIOJIb3YyEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH
WCIOJIb30BaTh TOJy4yaeMble 3HAHUS IS aHAIHM3a U OOBSCHEHUS SIBICHHUN OKPY)KAIOIIETO MUpAa W MPOUCXOJSMIIMX B HEM HM3MCHCHHN, YMEHUS
JenaTh 000CHOBAHHBIC 3aKTFOYCHUS HA OCHOBE HAYYHBIX (DAKTOB M UMEIOIIUXCS JAHHBIX C [ENBIO MOTYYCHHSI IOCTOBEPHBIX BHIBOJIOB;

CHOCOOHOCTH CaMOCTOSATEIbHO UCIOIB30BAaTh XUMUYECKUE 3HAHUS JIJISl pelIeHHs] TPO0JIeM B pealIbHbIX KU3HEHHBIX CUTYaIUsX;

MHTEpeca K MO3HAHUIO U UCCIIeI0BATEIbCKON JesITeNIbHOCTH;

TOTOBHOCTU U CIIOCOOHOCTH K HETIPEPHIBHOMY OOpa30BaHHIO M CaMOOOPa30BaHUIO, K AKTUBHOMY IMMOJYYCHHIO HOBBIX 3HAHHN MO XUMUU B
COOTBETCTBHUH C KU3HEHHBIMH MOTPEOHOCTSIMHU;

MHTEpeca K 0COOCHHOCTSIM TPy/ia B Pa3IMUHBIX chepax npodecCHOHATbHON AeITeIbHOCTH.

METAINIPEAMETHBIE PE3YJIbTATBI

MeTtanpeameTHble pe3ynbTaThl OCBOCHUS Y4eOHOTO npeaMeTa « XUMHUs» Ha YPOBHE CPEAHEr0 00111ero o0pa3oBaHus BKIOYAIOT:

3HaYMMbIe JUIsI (OPMHPOBAHUS MHUPOBO33PEHUS OOYYAIOIIUXCA MEXIUCIUILTMHAPHBIE (MEXIpPEAMETHbIE) OOIIEeHAYYHbIE TTOHSATHS,
OTpakarolllie LEJIOCTHOCTh HAayYHOH KapTHHBI MUpa M cHeuu(UKy METOJOB IO3HAHUS, UCIOJIb3yeMbIX B €CTECTBEHHBIX HayKax (MaTepus,
BEIIECTBO, PHEPrus, sBJIEHHE, MPOLECC, CUCTEMAa, HAayuyHbId (akT, NPUHLUI, TUIIOTE3a, 3aKOHOMEpPHOCThb, 3aKOH, TEOpHs, HCCIIEJOBaHHE,
HaOJI0IeHNe, U3MEPEHNE, SKCIIEPUMEHT U JIPYTHeE);

yYHUBEpcaJbHble yueOHble JeMcTBHs (ITO3HABaTEJbHbIE, KOMMYHHKAaTHUBHBIE, pPEryJIATHBHBIE), obOecrneuuBaronme Q(opMUpPOBaHUE
(YHKIIMOHATIBHOW IPaMOTHOCTH M COI[MAJIbHOIN KOMITETEHIIUN 00yYaroInXcs;

CIOCOOHOCTh OOYYAIOIIMXCS MCIOJb30BaTh OCBOCHHbIE MEXIUCHUIUIMHAPHBIE, MUPOBO33PEHUYECKHE 3HAHUSA M YHHUBEpCAJbHbIE Y4eOHbIE
JEMCTBYS B I03HABATEIBHON U COLUAIBHOMN IPAKTHKE.

MertanpeameTHble pe3yibTaThl OTPaXXKalOT OBJAJECHWE YHHUBEPCAIbHBIMU YYEOHBIMU IIO3HABaTE€NbHBIMH, KOMMYHUKAaTUBHBIMU U
PETYJIATUBHBIMU IEUCTBUSMHU.

OgByageHne yHMBEPCAJIbHBIMH Y4¢OHBIMH II03HABATEIbHBIMH JCHCTBUSIMU:

1) 6a3oBble JIOrHYecKe AeiCTBUS:

CaMOCTOSITENILHO (POPMYITUPOBATH U aKTyaIU3UPOBATh MIPOOJIEMY, BCECTOPOHHE €€ pacCMaTpUBaTh;

OTpEeeNATh IeNu JIeATENbHOCTH, 3ajaBas MapaMeTpbl W KPUTEPUU HX JIOCTHXKEHHUS, COOTHOCHTH pE3yJbTaThbl JEATEIbHOCTH C
IIOCTABJIEHHBIMU LIETISIMU;

HCII0JIb30BaTh NP OCBOEHUU 3HAHUI MPUEMBI JJOTMYECKOIO MBIIUIEHUS — BBIACIATh XapaKTEpHbIE IPU3HAKYU MIOHATUN U yCTaHABIMBATh UX
B3alMOCBS3b, UCIIOJIb30BATh COOTBETCTBYIOIINE MOHSITHS 1151 OOBSICHEHUS OT/IEIbHBIX (PAKTOB U SBJICHUM;

BbIOMpATh OCHOBAHUS M KPUTEPUHU I KJIaCCU(UKALIMY BEIIECTB U XUMHUUECKHUX PEaKIIHiA;

yCTaHABIIMBATh IPUUNHHO-CIIEICTBEHHBIE CBA3M MEXKIY U3Y4aeMbIMH SIBICHUSMY;



CTPOUThH JIOTHUECKUE PACCYXAEHUS (MHAYKTHBHBIC, IEAYKTUBHBIC, IO AHAJIOIMM), BBIABIATH 3aKOHOMEPHOCTH M NPOTHUBOpPEYMs B
paccMaTpUBaEMbIX SABICHHUSX, (POPMYTUPOBATH BHIBOJIBI U 3AKITIOUCHUS,

IPUMEHTh B IIPOLIECCE I103HAHUS, MCIOJNb3YEMbIE B XUMHHM CHMBOJIMYECKHE (3HAKOBBIE) MOJENM, IPEOOpPa3OBbIBATh MOJCIbHBIC
IIPEJCTAaBICHU — XUMUYECKUH 3HAK (CMMBOJI) 3JI€MEHTa, XUMHUYecKas (GopMmylia, ypaBHEHHE XMMHUYECKOH peakuuu — IpU peleHUH y4eOHBIX
[IO3HABATENbHBIX W MPAKTUYECKUX 3aj[ay, NPUMEHATh HA3BaHHBIE MOJIEJIbHBIC IPEJICTABICHUS JJs BBIABICHHUS XapaKTEPHBIX INPU3HAKOB
M3Y4aE€MbIX BELECTB U XUMUYECKUX PEAKIIUM.

2) 6a3oBbIe HcciIeI0BaTeIbCKHE JeHCTBUA:

BJIaJIeTh OCHOBAMH METOJI0B HAyYHOI'O IIO3HAHUS BELECTB U XUMUYECKUX peaKIuii;

(GbopMyIMpOBaTh LENU U 33/1a4M UCCIIE0BAaHUs, UCIIOIb30BaTh [TOCTABICHHBIE U CAMOCTOSTENLHO C(HOPMYIHMPOBAHHBIE BOIPOCH] B KAUECTBE
MHCTPYMEHTA MO3HAHUS M OCHOBBI 151 ()OPMHUPOBAHUS TUIIOTE3HI 110 MPOBEPKE MPABMIIBHOCTH BHICKA3BIBAEMBIX CYXKIICHHIA;

BJIa/IETh HAaBBIKAMM CAMOCTOSITEJIbHOTO IIJIAHUPOBAaHUS U IPOBEACHUS YUYEHMUECKHUX SKCIIEPUMEHTOB, COBEPLIEHCTBOBATb YMEHHUS
HaOII0AaTh 3a XOJOM IPOLECcCa, CaMOCTOATENIBHO IMPOrHO3UPOBATh €ro pe3yibTaT, (popMyslupoBaTb OOOOLIEHHS U BBIBOABI OTHOCUTEIIBHO
JOCTOBEPHOCTH PE3YJIbTATOB UCCIIEA0BAHMs, COCTABISITh 000CHOBaHHBIM OTUET O MpojeaHHOHN paboTe;

npuoOpeTaTh OMNBIT YYEHHUYECKOW HCCIIEAOBATENIbCKOM M TMPOEKTHOW MAEATEIbHOCTH, NPOSBIATH CHOCOOHOCTH M TOTOBHOCTH K
CaMOCTOSITEJIbHOMY ITOMCKY METOJIOB PELIEHMsI IPAKTUYECKUX 3a/1a4, IPUMEHEHUIO PA3JIMYHbIX METOJIOB MO3HAHUS.

3) paGora ¢ nngopmanmeii:

OPHEHTUPOBATbCS B Pa3IMYHBIX MCTOUYHUKAX HH(OpMalUU (HaydHO-TIOMyJsSpHas JUTEpaTypa XUMHUYECKOTO COJEp)KaHUs, CIpaBOYHBIE
nocodusi, pecypcel MHTepHeTa), aHaIM3MpPOBaTh HMH(OPMAIMIO pPA3JIMYHBIX BHJIOB M (OpM MpencTaBieHUs, KPUTUYECKH OLEHUBATh €&
JIOCTOBEPHOCTh U HEMTPOTUBOPEUUBOCTB;

(bopMyIHMpOBaTh 3aMPOCHl U MPUMEHSTH Pa3IMYHbIE METOBI IIPU MOUCKE U 0TOOpE MHPOPMAIMK, HEOOXOIMMOM /17151 BBIMOIHEHUS Y4eOHBIX
3aJ1a4 ONPEEIEHHOTO THIIA;

NpHUOOPETaTh ONBIT UCIIOJIb30BaHMS HH(OPMAIIMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTUN U Pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BbIOMpaTh ONTUMAJIbHYIO (OpMYy IpelcTaBieHUs] UHGoOpManuu (CXeMbl, TpaduKH, TUarpaMMbl, TaOIMIIbI, PUCYHKU U
ApyrHe);

MCIOJIb30BaTh HAYYHBIN S3bIK B KAUECTBE CPEACTBA IPU PabOTe C XUMHUECKOW HH(pOpMaLUe: TPUMEHATh MEXITpeAMETHbIE ((PpU3nuecKue u
MaTeMaTHYeCKUe) 3HaKU U CUMBOJIBI, (hOpMyJIbl, a00peBUATyphl, HOMEHKIATYPY;

HCIOJIb30BaTh U MpeoOpa30oBIBaTh 3HAKOBO-CUMBOJIIMYECKUE CPECTBA HATJISIAHOCTH.

OBiajeHne yHMBePCAJIbHBIMH KOMMYHMKATHBHBIMHU A€l CTBUSIMU:

3aJjaBaTh BOIPOCHI IO CYILECTBY OOCYXJaeMOW TeMbl B XOJ€ JAWANora W/WiM IUCKYCCHM, BBICKA3bIBaTh HAEH, (HOpPMyTUpOBaTh CBOU
MIPEIOKEHUS OTHOCUTEIBHO BBITIOJHEHMS NIPEAJIOKEHHOM 3a1au;



BBICTYNATh C MPE3EHTALIMEN PE3YJIBTATOB MO3HABATEIBHOMN AEATEIbHOCTH, IOJYYEHHBIX CAMOCTOSITEIBHO HJIM COBMECTHO CO CBEPCTHHUKAMH
IIPU BBIOJHEHUH XUMHUYECKOTO HKCIIEPUMEHTA, MPAKTUYECKON pabOoThI M0 MCCIETOBAHUIO CBOMCTB M3y4aeMbIX BEIIECTB, pealn3alui yaeOHOTro
poeKTa ¥ (GOPMYJIMPOBATH BBIBOABI IO PE3yIbTaTaM MPOBEAEHHBIX MCCIEIOBAHUN MyTEM COTJIACOBAHUS MO3UIMN B X0J€ OOCYKIEHHS 1 0OMeHa
MHEHHSIMU.

OBjaieHHe YHUBEPCAJIbHBIMH PEryJsiTHBHBIMU JeHCTBUAMM:

CaMOCTOATEJIBHO IIJIaHUPOBATH U OCYILECTBIIATH CBOIO ITO3HABATEIIBHYIO I€ATEIBHOCTD, ONPEAEiasa €€ eI U 3a1a4l, KOHTPOJIMPOBATh U 110
Mepe HeOOXOJMMOCTH KOPPEKTHPOBATH MpeAaraeMblii alrTOPUTM JACHCTBUI MPU BBHIOJHEHUN YYEOHBIX M MCCIIEOBATENLCKUX 33/a4, BEIOUPATh
Hau6osee 3QPeKTUBHBINA ClIOCO0 UX pelIeHHs] ¢ YUETOM IMOJIYY€HUS HOBBIX 3HAHUI O BEIIECTBAX U XUMUYECKUX PEaKIUsIX;

OCYUIECTBJISATh CAMOKOHTPOJIb CBOEH AESTEIbHOCTH Ha OCHOBE CaMOAHAJIN3a U CAMOOLIEHKH.

IHNPEAMETHBIE PE3YJBTATbBI

10 KJIACC

IIpenMeTHBIE pe3yabTaThl OCBOECHUS Kypca «OpraHudeckas XuMUs» OTPaXaroT:

c(OPMUPOBAHHOCTh MPEACTABIECHUN O XMMHYECKON COCTaBJISIOUIEH €CTeCTBEHHO-HAy4YHON KapTHHBI MHUpa, POJIM XUMHHM B MO3HAHUU
SBJIGHUN NPUPOJbI, B (POPMUPOBAHUU MBIIUIEHUS U KYJIbTYpbl JUYHOCTH, €€ (PYHKIIMOHAJIBbHOM I'PaMOTHOCTH, HEOOXOIUMOM Ui pelieHus
MPAKTUYECKHX 3a/1a4 U YKOJOTMUECKH 0OOCHOBAHHOI'O OTHOLIICHUS K CBOEMY 3/I0POBBIO M IPUPOTHOM cperie;

BJIaJICHHE CUCTEMOI XMMHUYECKUX 3HAHWUH, KOTOpas BKIIOYAET: OCHOBOIIOJATAIOUINE MOHATUS (XUMUYECKUN 3JIEMEHT, aTOM, 3JIEKTPOHHAs
000J104Ka aTOMa, MOJIEKYJIA, BaJIEHTHOCTD, AJIEKTPOOTPULIATEIbHOCTh, XUMUUYECKAs CBA3b, CTPYKTYpHas GopMyia (pa3BEpHyTast U COKpaIIEHHAs),
MOJIb, MOJISIPHAsI Macca, MOJISIPHBIA 00BEM, YIIIEpOIHbIN CKeJeT, PyHKIMOHAIbHASA TPYIa, paguKall, H30Mepusl, H30Mepbl, TOMOJIOTUYECKUHN Ps I,
TOMOJIOTH, YIJIEBOJOPOABI, KHUCIOPOA U Aa30TCOIAEP)KAILME COCIUHEHMS, MOHOMEp, IIOJIUMEpP, CTPYKTYPHOE 3BEHO, BBICOKOMOIIEKYISPHBIC
COEUMHEHMS); TEOpPUUM M 3aKOHbI (TE€OpUs CTPOECHMsI OpraHudeckux BemecTB A. M. byrnepoBa, 3aKOH COXpaHEHHUS MAacChl BEILECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKUN SA3BIK XMMHH; MUPOBO33PEHUYECKHE 3HAHUS, JIEKAIME B OCHOBE NOHUMAHUS NPUYMHHOCTH M CHUCTEMHOCTH
XUMHUYECKUX SIBJICHUM, (PaKTOIOrHUecKre CBEIEHUSI O CBOMCTBAX, COCTABE, MOJIYYEHUU U O€30MaCHOM HCIOIb30BaHUHN BAXKHEUITUX OPraHUYECKH X
BEIIECTB B OBITY U IPAKTUYECKOM 1EATENFHOCTH YEIIOBEKa,

C(OPMHPOBAHHOCTE YMEHHUH BBIABIATH XapaKTepHbIE MPHU3HAKK T[OHATUH, YCTaHABIMBATh MX B3aWMOCBS3b, HCIOJb30BAThH
COOTBETCTBYIOIIME IMOHATHS IPY OIIMCAHUU COCTABA, CTPOEHUS U IPEBPAILCHUN OPTaHUYECKUX COCANHEHUN;



c(hOpPMHUPOBAHHOCTh YMEHHMI HCIOJIb30BAaTh XUMUUYECKYI0O CHMBOJIHMKY JUIsI COCTABJICHHUS MOJICKYJISIPHBIX W CTPYKTYPHBIX (pa3BEPHYTOMH,
COKpaméHHon) GopMyJT OpPraHMYECKHUX BEIIECTB M YPABHCHH XUMHUYECKHX PEAKIUi, H3TOTABIMBATH MOJCIN MOJIEKYJI OPTaHUYCCKUX BEIIECTB
JUTSL WULTIOCTPALIMU UX XUMHUYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHHS;

c(hOPMUPOBAHHOCTh YMEHHUM YCTAaHABIMBATh NPHHAMICKHOCTh H3YYCHHBIX OPraHUYECKUX BEIIECTB IO WX COCTaBYy M CTPOCHHUIO K
onpenenéHHOMY KJIacCy/TpyIie COeTMHEHHUH (YTJIeBOIOPOIbI, KHCIOPO U a30TCOACPKAIINE COSTUHEHHUS, BRICOKOMOJICKYJIIPHBIC COSTUHEHUS ),
JaBaTh UM Ha3BaHMA Mo cucrematmueckor HomeHkiarype (IUPAC), a Takke mpUBOAMTH TPUBHAIIbHBIC HA3BAHHS OTIENbHBIX OPTaHUYECKUX
BEIIECTB (ITUJICH, MPOMUIICH, aleTHIICH, THJICHTIUKOIb, TIHIEPUH, (eHol, (hopManbAeTH, aleTalbJerha, MypaBbHHAS KUCJIOTa, YKCYCHAas
KHCJIOTa, OJIEMHOBAsI KUCJIOTA, CTEAPUHOBAS KUCJIOTA, TIIF0K03a, (PPYKTO3a, KpaxMma, IeJUTI0J103a, TIIUIHH);

c(hOpPMUPOBAHHOCTH YMEHUS ONPEAETATh BUABI XUMUYECKOM CBS3U B OPTaHUYECKUX COEIMHEHUSX (OIMHAPHBIE U KPATHBIE);

c(OPMUPOBAHHOCTh YMEHHSI TPUMEHSATH IOJOXKCHHUS TEOPUU CTPOSHHUs OpraHuveckux BemiecTB A. M. bymiepoBa mis oOBSICHCHHS
3aBUCUMOCTH CBOMCTB BEILIECTB OT MX COCTaBa U CTPOCHMUSI; 3aKOH COXPAHEHMSI MacChl BEIIECTB;

c(OpMUPOBAHHOCTh YMEHMI XapaKTEpHU30BaTh COCTaB, CTpPOEHUE, (U3MUECKHEe U XMMHUYECKHE CBOMCTBA TUIUYHBIX MpPEICTaBUTENEH
Pa3IMYHBIX KJIACCOB OPraHMYECKHUX BEIIeCTB (METaH, 3TaH, 3TUJICH, IPOIWJICH, alleTuieH, OyraaueH-1,3, metunOyraauen-1,3, 6eH301, METaHOII,
ATaHOJ, STUICHIJIMKOIb, TIUICPUH, (EHOJ, alleTaabJACTH, MyPaBbHHAS M YKCYCHAsl KUCJIOTHI, TJIFOK03a, KpaxMall, [EeJUT0103a, aMHHOYKCYCHAast
KHCJIOTA), WUTIOCTPUPOBATh T€HETUYECKYIO CBSA3b MEXKAY HUMHU YpPAaBHEHHUSIMH COOTBETCTBYIOIIMX XHUMHYECKHUX PEAKIM C HCIOJIh30BAaHUEM
CTPYKTYPHBIX (HOPMYIT;

c(OpPMUPOBAHHOCTh YMEHHUS XapaKTEepPHU30BaTh WCTOUYHUKU YIIEBOJOPOJHOTO CHIPhS (HEPTh, MPHUPOAHBIN Ta3, yroib), CIOCOOBI HX
nepepaboTKH U MPAaKTHUECKOE MPUMEHEHHE MPOTyKTOB MepepadoTKH;

c(hOpPMHUPOBAHHOCTh YMEHUN MPOBOJUTH BHIUMCICHHUS MO XMMUYECKHM YpaBHEHHUSAM (Macchl, 00bEMa, KOJUYECTBA MCXOJHOTO BEIIECTBA
WJTU TIPOJIYKTa PEAKIMHU TI0 U3BECTHBIM Macce, 00bEMY, KOJIMUECTBY OJTHOTO U3 MCXOHBIX BEIIECTB WU MPOJTYKTOB PEAKIIHH );

c(OpMUPOBAHHOCTh YMEHUU BIAJETh CHCTEMOH 3HaHWN 00 OCHOBHBIX METOJAaX HAy4YHOTO MO3HAHUS, UCIOIb3YEeMBIX B XUMHUHU TpU
M3YYEHHUH BEIIECTB U XMMUYECKUX SIBICHUH (HaONIIO/eHNEe, H3MEPEHUE, SKCIIEPUMEHT, MOICTTUPOBAHUE), UCTIOIB30BaTh CUCTEMHBIE XMMHUECKHE
3HAHUS JJI IPUHATUS PEIICHUH B KOHKPETHBIX JKU3HEHHBIX CUTYAIIUSIX, CBI3aHHBIX C BEIIECTBAMHU U UX MPUMEHEHHEM;

c(hOpMHUPOBAHHOCTh YMEHHUM COOTIOATh TIpaBUJIa MOJb30BaHUS XUMUYECKOM TTOCYI0M M JIa0OpaTOPHBIM 000pPYIOBaHUEM, a TaK)Ke MpaBUiIa
oOpallleHusi C BEIeCTBAMU B COOTBETCTBUU C MHCTPYKIIUSIMH IO BBIOJHEHUIO T1a00paTOPHBIX XUMHUYECKUX OTBITOB;

c(OpPMUPOBAHHOCTh YMEHUH IUTAHUPOBATh W BBHITIONHATH XHMHUYECKUN OKCIEPUMEHT (NPEBpAIICHUS OPraHWYeCKUX BEIIECTB TMpHU
HarpeBaHWM, TIOJYUYCHHE OSTUJICHA M HM3YYCHHE €ro CBOWMCTB, KAYECTBEHHBIE PEAKIMH OPTraHMYECKHX BEIIECTB, JCHATypalus OEIKOB MpH
HarpeBaHUH, IBETHBIC PEAKIIMN OETKOB) B COOTBETCTBUHU C MPaBUJIAMU TEXHUKH 0€30MaCHOCTH MPHU OOPAIEHUH C BEIIECTBAMH U JIA0OPATOPHBIM
00OpynOBaHUEM, TPEICTABIATH PE3YJIbTaThl XUMHUYECKOTO OSKCIepuMeHTa B (GOpMe 3alHucH YpPaBHEHUU COOTBETCTBYIOLIUX peaKIUuid u
(hopMyIHpOBaTh BBEIBOJIBI HA OCHOBE ATHX PE3yIbTaTOB;



C()OPMHUPOBAHHOCTh YMEHUI KPUTHYECKU aHAIU3UPOBATh XMMHUUYECKYI0 HMH(OpPMAIMIO, MOJYyYaeMyl0 M3 Pa3HbIX UCTOYHUKOB (CpelIcTBa
MaccoBoi nHpopmanuu, IHTEpHET U Apyrux);

c(OPMHPOBAHHOCTh YMEHHUI COOIOAATH MPaBHiIa SKOJIOTHYECKHU 1IeTIECO00Pa3HOT0 MOBEACHHS B OBITY M TPYIOBOH JESATEIBHOCTH B LIEIAX
COXPAHEHMs CBOETO 3[0POBbs M OKpYXarolllell NPUPOJHOHN Cpelbl, 0CO3HABaTh ONACHOCTh BO3/EHCTBMS HA JKUBbIE OPraHU3Mbl ONpPEAEIEHHBIX
OpPraHUYeCKUX BEIIeCTB, OHMMas cMblci mnokaszarens I1JIK, moscHsaTh Ha nmpumepax crnocoObl YMEHbIIEHHS M MPEAOTBPALIECHUS UX BPEIHOTO
BO3/JICHCTBUS HA OPraHU3M YEJIOBEKA;

U OOYYaIOIMXCA C OrPAaHMYEHHBIMH BO3MOXKHOCTSIMH 3JI0POBBS: YMEHHE HPUMEHSATh 3HAHUS 00 OCHOBHBIX JOCTYITHBIX METOIax
MIO3HAHUS BEILECTB U XUMUYECKUX SIBIICHUI;

JUISL CIIENBIX U CIA00BUAALIMX O0YYaIOLIUXCsA: YMEHHE UCIOJIb30BaTh pelbeHO-TOUCUHYIO cucTeMy obo3HadeHuit JI. bpaing s 3anucu
XUMHYECKHX (OPMYIL.

11 KJIACC

[IpenmMeTHBIE pe3ynbTaThl OCBOEHUS Kypca «O011as 1 HeopraHudeckasi XuMus» OTPaXKaroT:

c(OPMHPOBAHHOCTh TPEJICTABICHUI: O XMMHYECKOH COCTaBISIOIICH €CTECTBEHHO-HAyYHOW KapTHUHBI MHpPA, POJIM XUMHH B IO3HAHHUU
SBJICHUM TPUPOAbI, B (POPMUPOBAHUHM MBILIUIEHUS U KYJIbTYpbl JMYHOCTH, €€ (YHKIMOHAJIBHONW IPaMOTHOCTH, HEOOXOAMMOM AJs perieHHs
MPAKTUYECKHX 3a/1a4 U HKOJIOTMUECKH 0OOCHOBAHHOT'O OTHOILIEHHS K CBOEMY 3/10pPOBBIO M IPUPOJIHON Cpeae;

BJIaJICHHE CUCTEMON XMMHUYECKUX 3HAHWMH, KOTOpasl BKJIIOYAET: OCHOBOMOJIAratoIue MOHATUS (XMMUYECKUIA 3JIEMEHT, aTOM, U30ToI, S-, P-,
d- 3JeKTpOHHBIC OpOMTAIM aTOMOB, MOH, MOJIEKYJa, MOJb, MOJISIPHBIH O0BEM, BaJICHTHOCTb, 3JICKTPOOTPHIATEIBHOCTh, CTEMEHb OKHUCIICHHS,
XUMHUECKas CBsI3b (KOBaJEHTHAas, MOHHAs, METa/NIMYecKasi, BOJIOPO/HAsA), KPUCTAJUIMUECKas pEemIETKa, TUIIbI XUMUYECKUX peaklui, pacTBOp,
JJIEKTPOJIUTHI, HEDJIEKTPOJIUTHI, DJIEKTPOIUTUYECKAsT AUCCOLMALINS, OKUCIUTEIb, BOCCTAHOBUTENb, CKOPOCTh XUMUYECKON PEAKLIUH, XUMUYECKOE
paBHOBECHE); TEOPUU U 3aKOHBI (TEOPHsI AIEKTPOIUTUYECKON AUCcoLualuy, nepuoauueckuii 3akon JI. M. MenneneeBa, 3ak0OH COXpaHEHUSI MaCChl
BELIECTB, 3aKOH COXpPAHEHHs] M MPEBPALICHUS SHEPrUU NpPU XUMHUECKHUX PpEaKIHsX), 3aKOHOMEPHOCTH, CHMBOJUYECKHH S3BIK XUMHH,
MHPOBO33PEHYECKUE 3HAHUS, JIEKAIINe B OCHOBE TOHUMAaHUSI IPUUYMHHOCTU U CUCTEMHOCTH XUMUYECKHUX SIBICHUH, (PaKTOJIOTMYECKUE CBEACHUS O
CBOWCTBAX, COCTaBe, MOJIYYEHUU M O€3011aCHOM HCIOJIb30BAHUHN BAKHEHIINX HEOPraHMUYECKUX BEIIECTB B OBITY M MPAKTUYECKOH NEATEIHLHOCTH
YEJI0BEKA;

cOPMUPOBAHHOCTh YMEHUN BBIABIATH XapaKTepHble MPU3HAKM TOHATUM, YCTaHABIMBATh WX B3aMMOCBS3b, MHCIIOJIb30BATh
COOTBETCTBYIOIIME IMOHATHSI IPY ONTMCAHUN HEOPTaHUYECKNX BEUIECTB U UX MPEBPALICHUN;



C(OPMHUPOBAHHOCT YMEHHUI HCIOJIB30BATh XMMHUYECKYI0 CHMBOJIUKY JJISI COCTAaBICHMs (DOPMYJ BEILECTB M YPAaBHEHMH XMMHYECKHX
peaknmii, cucremarndeckyto HoMmeHknarypy (IUPAC) u TtpuBManbpHBle Ha3BaHMS OTACIBHBIX HEOPTaHUYECKUX BEUIECTB (yrapHblil ras,
YIJIEKUCIBIN Ta3, aMMHUaK, raliéHasi U3BeCThb, HETall€Hasi U3BECTh, IUThEBAs COJA, MUPUT U JIPYTHE);

c(OPMHUPOBAHHOCTb YMEHUH ONPEAEIATh BAJICHTHOCTh U CTENICHb OKUCIICHHUS] XUMUUECKUX JIEMEHTOB B COEIMHEHHSIX Pa3IMYHOrO COCTaBa,
BUJ| XMMHUYECKON CBSI3U (KOBAJIEHTHAs, MOHHAsI, METANINYeCKas, BOJOPOHAs) B COCAMHEHUSX, TUI KPUCTAJUINYECKON PEIIETKH KOHKPETHOIO
BelIeCTBa (ATOMHAsA, MOJIEKYJISIpHAsl, MOHHAs, METAJUIMUECKast), XapaKTeP CPeibl B BOJHBIX pacTBOPaX HEOPraHUYECKUX COECIMHEHUI;

c(OPMHPOBAHHOCTh YMEHUH yCTAaHABIMBATh MPUHAICKHOCTh HEOPTaHMUECKUX BEIIECTB 110 UX COCTABY K OMpPEAeTIEHHOMY KJIacCy/TpyIiie
COeIMHEHUH (IIPOCThIE BEIIECTBA — METAJLIBl MU HEMETAJLIbI, OKCU/IbI, OCHOBaHMSI, KUCIIOTHI, aM(pOTEPHbIE I'MJIPOKCUIbI, COJIN);

c(OPMHPOBAHHOCTh YMEHMH pacKpblBaThb CMbICH Hepuoaudeckoro 3akoHa JI. WM. MengeneeBa u  J1@MOHCTPUPOBATH  €ro
CHCTEMAaTH3HPYIOIIYI0, OOBSICHUTEIBHYIO U TIPOTHOCTHYECKYIO (DyHKITNH;

c(OPMHPOBAHHOCTh YMEHHH XapakTepU30BaTh AIEKTPOHHOE CTPOSHHE aTOMOB XMMHYECKHX 3JeMeHTOB |1—4 mepuoznos llepmommueckoii
CHCTEMbl XUMHUYeCKHX 3eMeHToB J|. . MenneneeBa, UCMONb3ysl MOHATHS «S-, P-, 0-3MEKTPOHHBIE OPOHMTAIIN», «IHEPIETUYCCKHE YPOBHM,
OOBSICHATh 3aKOHOMEPHOCTH U3MEHEHUS] CBOMCTB XMMHUYECKMX 3JIEMEHTOB U MX COEJUHEHUH IO meproAaM U rpynnam Ilepuoauueckoil cucteMbl
xuMuuyeckux ayemeHToB 1. Y. Meneneena;

c(OPMHPOBAHHOCTh YMEHUH XapaKTepU30BaTh (ONMUCHIBATH) O0OIIMEe XMMHYECKHE CBOMCTBA HEOPTAaHMYECKHX BEUIECTB PA3IMYHBIX KJIACCOB,
MIOATBEPKATh CYIIECTBOBAHME TIE€HETHUYECKON CBA3M MEX]y HEOPraHWYECKMMH BEIIECTBAMHU C IOMOIIBIO YPABHEHHHM COOTBETCTBYIOLIMX
XUMHUYECKHUX PEAKIIN;

Cc(OPMHPOBAHHOCTh YMEHUS KJIACCU(PHUIMPOBATH XUMHUYECKUE PEAKLUU IO PA3IUYHBIM IpHU3HAKaM (YHUCIY M COCTaBYy pearupyromimx
BELIECTB, TEIUIOBOMY 3 (DEKTY peaKiiu, N3MEHEHUIO CTENEHE OKUCICHUSI 3JIEMEHTOB, OOpaTUMOCTH peaKkluy, Y4acTHIO KaTajau3aropa);

c(OpPMUPOBAHHOCTh YMEHUN COCTaBISATh YPABHEHUS PEAKIMI pa3IMYHbIX TUIIOB, MOJIHbIE U COKpAIIEHHbIE YPaBHEHMs peaKlMi HOHHOTO
oOMeHa, YUUThIBast YCIOBHSL, IPU KOTOPBIX 3TH PeaKkUi UIYT J10 KOHIIa;

Cc(OPMHUPOBAHHOCTh YMEHHH MPOBOJIUTH PEAKIMHU, MOATBEPKIAIONIME KAuyeCTBEHHBIH COCTaB pa3jIMYHBIX HEOPraHUYECKUX BEIIECTB,
pacrno3HaBaTh ONBITHBIM ITYTEM HOHBI, IPUCYTCTBYIOIIKE B BOJHBIX PACTBOpPaX HEOPraHUUECKUX BEILECTB;

c(OpPMUPOBAHHOCTh YMEHHUH pacKpbhIBaThb CYIIHOCTb OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUIl IMOCPEICTBOM COCTaBJICHHUS
3JIEKTPOHHOTO OajaHca 3TUX PEaKIMi;

c(OPMHPOBAHHOCTh YMEHUH OOBSCHATH 3aBUCUMOCTh CKOPOCTH XMMHMYECKOH PEAKIMU OT Pa3IMyYHBIX (PaKTOPOB; XapakTep CMEIIECHUS
XMMHUYECKOT0 PAaBHOBECHS B 3aBUCUMOCTH OT BHEIIHEro Bo3aeicTBus (npuHiun Jle [latense);

c(OpMUPOBAHHOCTh YMEHUN XapaKTepU30BaTh XUMHUECKHUE MPOIIECCHI, JIeXkKAIlle B OCHOBE MPOMBIIIJICHHOTO MOJTY4YE€HHS CEPHOM KU CIIOTHI,
aMMMaKa, a Takxke C(HOPMUPOBAHHOCTH MpEJICTaBIEeHUH 00 OOMMX HayyHBIX MPUHLIUIAX M OSKOJIOTHYECKHX IMpobiieMax XHMHUYECKOTrO
IIPOU3BOJICTBA;



C()OPMHUPOBAHHOCTb YMEHHUI MPOBOJIUTH BBIYMCIEHUS C UCIOJIb30BAHUEM IOHSTUS «MaccoBas J10JI BEIIECTBa B PAcTBOPE», 0OBEMHBIX
OTHOIICHHUN T'a30B NPU XUMHUYECKUX PEAKIHIX, MACChl BEIIECTBA MM 00bEMA ra3oB IO M3BECTHOMY KOJHYECTBY BEIIECTBA, MACCE UM O00BEMY
OJTHOTO M3 YYaCTBYIOIIUX B PEAKIMU BEIIECTB, TEIIOBOTO 3((ekTa peakiiuu Ha OCHOBE 3aKOHOB COXPAaHEHHSI MAcChl BELIECTB, PEBPALICHUS U
COXPAHEHHUs DHEPTUH;

c(OpMHUPOBAHHOCTh YMEHUI COOIIOAATH IPAaBUJIA MTOJIB30BaHUS XMMUUYECKON IIOCYJOM U 1a00paTOpHBIM 000pYJOBaHUEM, a TAKXKE IIPABUIIA
o0palleHus C BEUIECTBAMU B COOTBETCTBUU C MHCTPYKIMSIMH IO BBITIOJHEHUIO JJAOOPATOPHBIX XMMUYECKHX OIBITOB;

c(OPMHPOBAHHOCTh YMEHHMI IUIAHUPOBATH M BBINOJIHATH XUMHUYECKHHA AKCIIEPUMEHT (pa3sio’KeHHE MEePOKCHAa BOAOPOAA B MPHUCYTCTBUU
KaTaJln3aropa, OlpeesIeHUe Cpeibl PACTBOPOB BEIECTB € MOMOIIBIO YHUBEPCAIBHOTO MHANKATOPA, BIUSHUE PA3IUYHBIX (DAKTOPOB Ha CKOPOCTh
XMMHUYECKON peakiiy, peaklMi MOHHOro OOMEHa, KaueCTBEHHbIE PEeaKkIMM Ha Cyjib(ar-, KapOOHAT- M XJIOPUA-aHHOHBI, HA KaTHOH aMMOHUS,
pellleHre IKCHEPUMEHTANbHbIX 3a/1ad 1o teMaM «Mertamis» U «HemeTtamnel») B COOTBETCTBUU C IMpaBUIaMH TEXHUKU O€30IIaCHOCTH IpuU
OOpalieHny ¢ BEIECTBAMU M JIA0OPATOPHBIM OOOPYAOBAaHHEM, IMPEICTABIATH PE3yNbTaThl XUMHYECKOTO SKCIIEpHMEHTa B (opMe 3amucu
YpaBHEHUH COOTBETCTBYIOLIUX pPeaKLUi U (POpMYIUPOBATh BBIBOBI HA OCHOBE 3THX PE3YJIbTaTOB;

c(OPMHUPOBAHHOCTh YMEHUI KPUTHYECKU aHAJIU3UPOBATh XMMHUYECKYIO HH(pOpMAIMIO, MOJYyYaeMy0 M3 Pa3HbIX UCTOYHUKOB (CpelICTBa
MaccoBOW KOMMYHHUKaIK, UHTEpHET U 1pyrux);

cpOpMUPOBAHHOCTh YMEHUI COOIIOAATH MPABMIIA YKOJIOTMYECKHU LIEJIECO00Pa3HOr0 MOBEJACHUS B OBITY U TPYAOBOH AEATEIFHOCTH B IIEIISIX
COXpaHEHUs1 CBOETO 370pPOBbA U OKPYKAIOLICH MPUPOJHON Cpezbl, OCO3HABATh ONACHOCTh BO3JCHCTBUSA HA JKHUBBIE OPraHU3MBbI ONPEACIEHHBIX
BEIIECTB, MOHUMasl cMbica nokazatens [1JIK, noscHaTs Ha mpumepax crocoObl YMEHbIIEHHUS W MPEAOTBPAIIEHUS UX BPEIHOIO BO3AECHCTBUS Ha
OpraHu3M 4YeJI0BEKa;

Uis oOydaroluXcsl ¢ OrPAaHUYEHHBIMH BO3MOKHOCTSIMHM 3/I0pPOBbS: YMEHHE NPUMEHSATh 3HAHUS 00 OCHOBHBIX JIOCTYIHBIX METO/ax
ITO3HAHMS BEUIECTB U XUMHYECKUX SIBICHU;

JUISL CIIENBIX U CIA0OBUAALIMX O0YYaIOIIUXCs: YMEHHE UCIOJIb30BaTh penbeHO-TOUeUHYI0 cucTteMy obo3HadeHuit JI. bpaitng ans 3anucu
XUMHUYECKUX (POPMYIL.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC

Ne KoauuecTBO
Tema

n/n JacoB

Paszgea 1. TeopeTruyeckue 0CHOBBI OPraHUYeCKOM XUMuUM — 3 yaca

OcHOBHBIE BHIBI
JeATeILHOCTH

nop, 20P

IIpumeuanue

Tema 1.1 Ilpenmet oprannyeckoii xumuu. Teopusi ctpoeHust oprannyecknx coenunennii A. M. byrieposa — 3 yaca

[IpenmeTt opranuyeckoil XuMuu, e€ 1

BO3HHUKHOBCHHUC, PA3BUTHUC U 3HAYCHUC

Teopus cTpoeHHS OPraHUIECKUX
coenunennii A. M. byrnepoga, eé 1
OCHOBHBIE ITOJIOKEHUS

Hpe,[[CTaBJ'IeHI/IC 0 KJ'IaCCI/I(I)I/IKaI_II/II/I
OpPraHU4YCCKUX BCIICCTB. HOMCHKHaTypa
(CI/ICTCME[TI/I‘-ICCKaﬂ) " TPUBHUAJIIBHBIC
Ha3BaHUA OPraHUYCCKHUX BECIICCTB

PackpsiBaTh cMbICH
HU3y4aeMbIX MOHATUI
(BBIABIIATH UX
XapaKTepHble IPU3HAKK),
yCTaHaBIIMBATh UX
B3aMMOCBS3b.
[IpuMeHATh MONOXKEHUS
TEOPUU CTPOCHHUSI
OpPraHUYECKUX BEILECTB
A. M. Byrneposa st
0OBACHEHUS
3aBUCUMOCTH CBOMCTB
BEIIECTB OT UX COCTaBa U
ctpoenus. Mcnonb3oBaTh
XUMHYECKYIO CUMBOJIUKY
JUISL COCTABJICHUS
MOJIEKYJISIPHBIX U
CTPYKTYPHBIX
(pa3BépHyTOii,
COKpam€HHoN) hopmy
OpraHUYECKHUX BEIECTB.

bubnuoreka
HOK
bubnuoreka
HOK

buoOmmoreka
[HOK




Ornpenensars BUAbI
XUMHYECKOH CBSI3U
(omuHapHBIE, KPaTHBIC) B
OpPraHUYECKUX
COCTUHEHUSIX.
PackpsiBath posib
OPraHU4YeCKOr XMMHH B
pUpoJE,
XapaKTepu30BaTh €€
3HAUCHUE B JKU3HH
YeloBeKa,
WJUTIOCTPUPOBATH CBS3b C
JIPYTUMH HayKaMHu.
Ha6mronate u onuceiBaTh
JIeMOHCTPAIIMOHHBIE
OTIBITHI; TIPOBONTH U
OITHCHIBATH
71a60paTOPHBIE OTBITHI U
MpaKTU4eCcKre paboThl

Pa3nen 2. Yraesoaopoasl — 13 yacos

Tema 2.1 IlpenesbHbie yriieBoAOPOAbI — AJTKAHBI — 2 yaca

AJIKaHBI: COCTaB M CTPOCHHUE ,

4 roMosiornueckuit psii. CraproBas 1
KOHTpOJIbHast paboTa
5 MeraH u 3TaH — npocTenIne 1

IpEACTAaBUTCIIN AJIKAHOB

Tema 2.2 HenpeneabHble yIi1eBOA0PObl: ATKEHbI, A1KAHEHbI,

AJKHHBI — 6 YacoB

6

AJIKEHBI: COCTaB M CTPOCHHUE, CBOMCTBA

PackpsiBath cMbICT
H3y4aeMBbIX

MOHATHH (BBISBIISITH UX
XapaKTepHBbIE
MIPU3HAKH),
YCTaHaBIIMBATh UX
B3aUMOCBS3b,
HCIIOJIB30BATh

buobmmoreka
IHOK

Bbubaunoreka
LHOK

bubanoreka




DTWIEH U IPONUJIEH — MPOCTEUIIINE
MPEACTaBUTENH AJIKEHOB
[TpakTrueckas padota Ne 1.

«ITomydeHue dTUICHA U U3YYCHHUE €TO
CBOICTBY

Anxanuensl. byraguen-1,3 u
MetunOyraauen-1,3. [lonydyenue
CHUHTETHYECKOr0 KayuyKa U PEe3HHbI

10

AJIKHMHEIL: cOCTaB U 0COOCHHOCTH
CTPOEHUS, TOMOJIOTUUECKHUM PS/I.
ALleTHIIEH — MPOCTEUIINN
MPEACTaBUTEh AIKHHOB

11

Tema 2.3 ApomaTudeckue yrieBogopoabl —2 4aca

Brrunciienus o ypaBHEHHIO
XMMHYECKON peaKiuu

12

13

Tema 2.4 IlpupoaHbie HCTOYHUKHU YIJIEBOAOPOI0B U HX

Apenbl: 6eH301 U Tos1yoJ1. TOKCHYHOCTh
apeHoB

I'enernyeckas CBSA3b yII€BOJOPOAOB,
MMpHUHaJIC)KAIUX K PA3JIMYHBIM KilaccaM

nepepadorka — 3 yaca

1

[TpupoaHbIE UCTOYHUKH YTIIEBOIOPOJIOB:

MIPUPOIHBIN ra3 U NOMYyTHbIE HEPTSIHBIE

14 . 1
ra3pl, He()Th U MPOAYKTHI €€
nepepadoTKu

15 [TpuponHbIE HCTOYHUKH YTIIEBOIOPOIOB! 1

MIPUPOHBIN ra3 U NOMyTHbIE HEPTSIHBIE

COOTBETCTBYIOIIHE
TTOHSTHS

IIPU OMUCAHUH COCTAaBA,
CTPOCHHUS U
MpeBpaIICHU I
OpraHUYECKUX
COEIMHEHUM.
Hcnonb3oBars
XUMHUYECKYIO CHMBOJIUKY
JUTSI COCTaBIICHUS
MOJIEKYJISIPHBIX U
CTPYKTYPHBIX
(pa3BépuyToii,
COKpalIEHHON) popMyT
OpTraHUYECKUX

BEILIECTB.
YcranaBnvBaTh
MIPUHAJIC)KHOCTh
BEILECTB K
ONpEeNIETICHHOMY KJIacCy
YTJI€BOJOPOAOB MO
COCTaBy U

CTPOCHHUIO, HA3bIBATh UX
M0 CUCTEMAaTUYECKOM
HOMEHKJIATypE;
MIPUBOJUTH TPUBUATHHBIC
Ha3BaHUs

OTJIETTbHBIX
MpeCTaBUTENEN

[OK

bubnuoreka
LHOK
bubnuoreka
LHOK

bubmmoreka
LHOK

bubmmoreka
HOK

buoOmmoreka
[HOK

bubmmoreka
LHOK
bubnuoreka
[HOK

buobmmoreka
IHOK

bubanoreka
LHOK




ra3pl, He()Th U MPOJYKTHI €€
nepepadboTKu

16

Kontponbnas paboTta mo pazaery
«YTIIeBOAOPOIBD

YTJI€BOJIOPOIOB.
Onpenensarb BUJIbI
XUMHYECKOMN CBSI3H

B MOJICKYJIaxX
YTJI€BOJIOPOIOB;
XapaKTepU30BaTh
3aBHCUMOCTD
PEaKUUOHHOM
CIIOCOOHOCTH
yII€BOJOPOIOB OT
KpaTHOCTH

KOBAJICHTHOM CBSI3H.
XapakTepru3oBaTh
COCTaB, CTPOCHHUE,
MIPUMCHCHHE,
¢uznueckue u
XUMHYECKHE CBOICTBA,
BayKHEHIIIIIE

COCcOOBI NOTYYEeHHUS
TUITUYHBIX
Mpe/icTaBUTeNeH
Pa3TUYHBIX KJIACCOB
yTII€BOJOPOAOB (METaHa,
JTaHa,

STUJICHA, alleTHIICHA,
OyranueHa -1,3,
OeH30I1a, TOTyoa).
BhISBISTE T€HETHYECKYIO
CBSI3b MEXKIY
YIIIEBOIOPOAAMHU U




MOJTBEPKIATH €€
HaJIU4ue ypaBHEHUSIMHU
COOTBETCTBYIOIIUX
XUMHYECKHUX

peaxkuuii ¢
UCTIOJIb30BAHUEM
CTPYKTYPHBIX (POPMYIL
XapakTepus3oBaTh
HMCTOYHUKH
YTJIEBOJAOPOIHOTO CHIPBSI
(HedTH,

MIPUPOHBIN ra3, yrois),
CIOCOOBI UX
nepepaboTKH U
MIPAKTUIECKOE
MIPUMCHECHHE
MOJTy4aeMBbIX TIPOTYKTOB.
Hcnonb3oBars
€CTECTBEHHO-Hay4YHbIC
METO/IbI IO3HAHUS —
MIpOBE/ICHUE,
HaOJI0/IeHNE U OMTUCaHKe
XUMHUYECKOTO
IKCIIEPUMEHTA
(;tabopaTopHBIC OTBITH U
MpaKTU4ecKe paboThl).
CrnenoBath mpaBuiiaM
6e30macHoi

paboThI B mabopaTopuu
P UCTIOJIb30BAHUH




XUMHYECKON

MOCYIbI U
o0opy/oBaHus, a TaKxKe
MpaBuiIaM oOpalleHus ¢
BELLIECTBAMHU

B COOTBETCTBUHU C
WHCTPYKIUSAMHU
BBITIOJIHCHUSI
71a00paTOPHBIX OMBITOB U
MIPaKTUYECKUX padoT 10
MOJIYYEHUIO U
H3y4YEHUIO OPTaHUYECKUX
BELIECTB.

IIpencraBnsiTh
pe3yJIbTaThl
JKCIIEpUMEHTa B (hopme
3anucu

ypaBHEHUH
COOTBETCTBYIOIINX
peakuuii

U JIeNaTh BBIBOJIbI HA X
OCHOBE.

[IpoBOANUTH BRIUKCTICHUS
JUISL OIIPEICIICHUS
MOJIEKYJISIPHOM
(hopmyibr
OpPraHUYECKOTO
BELIECTBA,

110 YPaBHEHHUIO
XUMHYECKON PEAKIUU.




CamocTosiTenbHO
IJIAHUPOBATh U
OCYIIECTBIISATH CBOIO
MTO3HABATEIHHYIO
NESATEIbHOCTD;
MIPUHUMATh aKTHBHOE
y4acTHE B IPYyNIIOBOU
yaeOHOU
NEeSATCIIEHOCTH

Paznea 3. Kucaopoacoaepsxammue oprannyeckue coenHenusi — 13 yacon

Tema 3.1 Cnuprsl. Penon — 3 yaca

HpenenLHHe OJIHOATOMHBIC CIIUPTLI:

17 METAHOJI ¥ 3TaHo1. BonopoaHas cBs3b
18 MHOroaTtoMHbI€ CIIUPTBHI:
STWIECHIINKOJIb U MINLEPUH
@DeHOJI: CTPOCHUE MOJIEKYIIBI,
19 ¢u3nyecKkrne 1 XUMHYECKHE CBONCTBA,

IMPUMCHCHUC

Tema 3.2 Anbaernanl. Kapoonosbie kuciaotbl. CiioxkHbIe 3pUpPHI — 7

4acoB

20 Anbneruisl: GopMaNbIeTUa U
areTanbJeruy. AueToH
OIHOOCHOBHBIE MPEIETbHBIC

21 KapOOHOBBIE KUCIIOTHI: MypaBbHHAs U
yKCYCHas

99 [IpakTuueckas padbora Ne 2. «CoiicTBa
pacTBOpa yKCYCHOM KHCIIOTBD»

23 CreapuHOBasi U OJIEMHOBAS KUCIIOTHI, KaK

PackpbiBaTh cMbICHT
M3y4aeMbIX

TIOHSATUH (BBISBIISATH UX
XapaKTepHbIC
MIPU3HAKN),
yCTaHaBJIUBATh UX
B3aMMOCBS3b,
HCII0JIb30BaTh
COOTBETCTBYIOIIIHE
MOHSITHS

MIPU OTIMCAHUH COCTaBa,
CTPOCHUS U
MpEBpALLICHU I
OpraHUYECKUX
COCIUHECHUIH.
Hcnonp3oBarh
XUMHUYECKYIO CUMBOJIUKY
JUTSI COCTaBJICHHS

bubnuoreka
LHOK
bubnuoreka
[HOK

buoOmmoreka
[HOK

Bbubauoreka
LHOK

buobmmoreka
[HOK

buobmmoreka
LHOK

bubauoreka




nNpeACTAaBUTCIIN BBICHIUX Kap6OHOBbIX
KHCJIOT

24

25

26

MBpbL1a Kak COJIM BBICIIMX KapOOHOBBIX
KHCJIOT, UX MOIOIIIEE JCUCTBHUE
CnoxxHbIe 2(hDUPBI KaK MPOU3BOTHBIC
KapOOHOBBIX KUCIOT. ['uaponu3
CJIOXKHBIX 3(pHupoB

JKupsr: runponus, mpuMeHEHHE,
OuosornYecKas pojb )KUPOB

Tema 3.3 YrieBoanl — 3 4yaca

VraeBoabl: CoCTaB, KJ'IaCCI/I(l)I/IKaI_II/ISI.

27 Baxxuelinue npecTaBUTeINn: TI0K03a,
bpykTO3a, caxapo3a

28 Kpaxmai u nemunono3a Kak mpupoTHbIe
MOJIUMEPBI
KontponbHas paboTta mo pazaery

29 «Kucnopopacoaepxaiire opraHuuecKme

COCIUHCHUA»

MOJICKYJIIPHBIX U
CTPYKTYPHBIX
(pa3BépHyTOH,
COKpaImIéHHON) hopmy
OpPraHUYECKUX

BEILIECTB.
VYcraHaBiuBaTh
MIPUHAJIC)KHOCTD
BEIIECTB K
OlpeieIEHHOMY Kilaccy
10 COCTaBY U CTPOECHHUIO,
Ha3bIBaTh UX

M0 CUCTEMaTU4eCKON
HOMEHKJIATYpPE;
MIPUBOJUTH TPUBUATHHBIC
Ha3BaHUS OTACIBHBIX
IpeACTaBUTENEN
KHCIIOPO/ICOAEpIKAILINX
COCIMHEHMU.
XapakTepus3oBaTh
COCTaB, CTPOEHHUE,
MIPUMEHEHHUE,
¢buznueckue u
XHMHYCSCKHE CBOMCTBA,
Ba)XHEHIINE

CIOCOOBI MOTYyYEHUS
TUTTUYHBIX
MpeCTaBUTENEN
Pa3IMYHBIX KJIACCOB
KHUCJIOPOICOACPKALTUX

[OK

bubnuoreka
LHOK
bubnuoreka
LHOK

bubanoreka
LHOK

bubanoreka
LHOK

buoOmmoreka
HOK




COCIUHCHUI
(MeTaHoIa, A TaHOIA,
TJIMIICPUHA,

(dheHomna,
dhopmanpaeruna,
aleTaabJICTH A,
YKCYCHOM KHCJIOTHI,
TJIFOKO3bI, CaXapo3Hhl,
KpaxMara,
LI€JUTIOJIO3BI); BBISBIIATD
TEeHETUYECKYIO

CBSI3b MEXKIY HUMH U
MOATBEPKIATh €€
HaJIW4ue ypaBHEHUSIMHU
COOTBETCTBYIOIINX
XHUMUYECKHUX

peaKkuuii ¢
HCIIOIL30BaHUEM
CTPYKTYPHBIX (hOPMYIL
OnuceIBaTh COCTaB,
XAMHYECKOE

CTPOEHUE U MPUMEHEHUE
YKUPOB,
XapaKTEepPU30BaTh UX
3HAYECHUE

IUIS JKU3HEIEITSILHOCTU
OpraHU3MOB.
Oco3HaBaTh OIIACHOCTH
BO3IACUCTBUSI

Ha KUBbIE OPraHU3Mbl




OTIpeIeIEHHBIX
OpraHMYECKUX BEIIECTB,
MOSICHSTD

Ha IpUMepax CrocoObl
YMEHbILICHUS 1
MPEIOTBPALLICHUS UX
BPEIIHOTO

BO3JICHCTBUS Ha
OpraHu3M YeJIOBeKa.
Hcnonb3oBars
€CTECTBEHHO-Hay4YHbIE
METO/IbI IO3HAHUS —
MIpOBEJICHUE,
Ha0JI0/IeHNE U ONTUCaHKe
XUMHAYECKOTO
IKCIIEPUMEHTA
(;1abopaTopHbIEC OMBITH U
MpaKTU4eCcKre paboThl).
CrnenoBath npaBuiIaM
6e30macHoOi

paboThI B 1abopaTopuu
IIPU UCTIOJIb30BaHUH
XUMHYECKON

TOCYIbI U
000pyI0BaHUs, a TAKXKE
MpaBuiIaM oOpaleHus ¢
BEIIECTBAMHU

B COOTBETCTBHUH C
WHCTPYKIUSIMH
BBITTOJIHEHUS




71a00paTOPHBIX OTBITOB
Y IPAaKTHYECKUX padboT
T10 MOJTYYEHHIO

U U3YYEHUIO
OpPraHUYECKUX BEILECTB.
[IpencraBnsaTe
pe3yJIbTaThl
HKCIEPUMEHTa B hopMe
3anucu

yYpaBHEHUH
COOTBETCTBYIOIIUX
peakuuii

U JieNIaTh BBIBOJBI HA MX
OCHOBE.

[TpoBOAUTH BEIYUCIICHUS
JUISL OIIPENICIICHUS
MOJIEKYJISIPHOM
(hopmyibt
OpPraHUYECKOTO
BEIIIECTBA,

110 YPaBHEHHIO
XUMHUYECKON peaKiu.
CamocrosTenbHO
IJIAaHUPOBATh U
OCYIIECTBIISITH CBOIO
M103HABATEIbHYIO
JEATENBHOCTD;
MIPUHUMATh aKTUBHOE
y4acTHE B IPYyNIIOBOU
yueOHOU




JACATCIIBHOCTH

Pa3znen 4. A3oTconeprkaiye oprannyeckue coeiuHeHus — 3 yaca

Tema 4.1 AMUHBI. AMUHOKHCJIOTHI. BeJkn — 3 yaca

30

31

32

AMUHBI: METHJIAMHWH M aHUIUH

AMUHOKHUCIIOTHI KaK aM(OTepHbIE
OpraHMYEeCKUEe COCTUHEHUS, UX
Ouosnoruueckoe 3Hadenue. [lentuab

benku xak npupoaHsIe
BBICOKOMOJIEKYJISIPHBIE COEIUHEHUS

1

PackpsiBaTh cMbICT
HU3y4aeMbIX OHATUN
(BBIABIIATH UX
XapaKTepHble IPU3HAKK),
YCTaHaBJIMBATh UX
B3alMOCBS3b,
HCII0JIB30BATh
COOTBETCTBYIOILLIME
MIOHATHS IIPU ONUCAHUU
COCTaBa, CTPOCHUS U
MpPEBpALLICHU I
OpPraHUYECKUX
COCTUHEHUN.
Hcnons3oBatsb
XUMHUYECKYIO CUMBOJIUKY
JUISL COCTABJICHUS
MOJIEKYJISIDHBIX U

CTPYKTYPHBIX
(pa3BépHyToii,
COKpamEéHHon) hopmy
OpPraHNYCCKUX BECIICCTB.
Onpenendarb
MIPUHA/IIC)KHOCTD
BEIIIECTB K
OTIpeIeIEHHOMY KJIaccy
10 COCTaBYy U CTPOCHHUIO,

bubnuoTeka
LHOK
bubnuoreka
LHOK

Bubauoreka
LHOK




Ha3bIBaTh UX 110
CHCTeMaTHYECKOM
HOMEHKJIATypE;
MIPUBOJUTH TPUBUATHHBIC
Ha3BaHUS OTIEIbHBIX
NIpeACTaBUTENICH.
XapakTepu3oBaTh
COCTaB, CTPOCHHUE,
MIPUMEHEHHUE,
¢busnyeckue u
XAMHUYECKHE CBOMCTBA,
Ba)KHEHIIIHE CIIOCOOBI
MOJIy4€HHUS] TUTUYHBIX
MpeACTaBUTENCH
a30TCO/ICPKAIINX
COCTUHEHUN
(MeTmamMuHa, TIUIMHA,
6enkoB). ONKUCHIBATH
COCTaB, CTPYKTYpY,
OCHOBHBIE CBOMCTBA
OCJIKOB; MOSICHATH Ha
npuMepax 3HaueHue
OCJIKOB JIJIsI OpraHu3Ma
JeloBeka. Mcnoap30BaTh
€CTECTBEHHO-HAyUYHbIE
METO/bI ITO3HAHMS —
HaOJII0AaTh U OIUCHIBATH
JEMOHCTPALIMOHHBIN
SKCHEPUMEHT.
CaMOCTOSTEIIEHO




Pa3nen 5. BoicokomoJieKkyIsipHbIe COeJUHEHHUS — 2 Yaca

TUIAHUPOBATh U
OCYIIECTBIISATH CBOIO
M03HABATEIBHYIO
JeSITeIIbHOCTD,
MPUHUMATh aKTUBHOE
y4acTHE B IPYyNIIOBOU
y4eOHOU NesTeIbHOCTH

Tema 5.1 Ilnactmaccel. Kayuyku. Bosiokna

OCHOBHBIE TTOHSTHSA XUMHHU

33
BBICOKOMOJICKYJIAPHBIX COCAUHCHUU
OcHOBHBIE MCETOJBI CHUHTC3a

34 BBICOKOMOJICKYJIAPHBIX COC}II/IHGHI/IfI.

[TnacTMacchl, KayqyKH, BOJIOKHA.
['omoBast kOHTpOJIBHAS paboTa

Brnanets nuzydaembimu
XAMUYECKAUMU
TOHSATHUSMH: PACKPHIBATh
CMBICIT H3y4aeMBIX
TTOHATHIA U IPUMECHSTh
9TH TOHATHUS TIPU
ONMCAaHWH COCTaBa U
CTpOCHHS
BBICOKOMOJIEKYJISIPHBIX
OpPTaHUYECKUX BEIIECTB,
JUTSL OOBSICHEHUS
OTJIENBHBIX (PAKTOB U
sBineHni. Ucmoiab3oBaTh
XUMHYECKYIO CUMBOJIAKY
IUIS COCTABJIEHUS
CTPYKTYPHBIX (hOpMYIT
BEIIECTB M YPAaBHEHUIA
peakuuii
MOJIMMEPH3AIUH U
MOJIMKOHIEHCALIUH.

bubanoreka
LHOK

Bubauoreka
LHOK




OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

34

OnuceIBaTh COCTaB,
CTPOCHHE, OCHOBHBIC
CBOMCTBa Kay4yKOB,
HauOoee
pacrpocTpaHEHHBIX
BHUJIOB IJIaCTMAcc,
BOJIOKOH; TPUMEHEHUE B
Pa3IUYHBIX OTPACTIAX.
Hcmons3oBaTh
€CTECTBEHHO-HAyUYHbIE
METObI ITO3HAHMS —
HaOJII0IAaTh U OIHKCHIBATh
JEMOHCTPAIIMOHHBIN
AKCTICPUMEHT




11 KUIIACC

Ne

n/n

Tema ypoka

KoaunuecTBO
4acoB

OcHOBHbBIE BHU/BI J€ATCIBHOCTH

oo°r, 50P

IIpumeyanue

Pasnen 1. Teopernueckue 0CHOBBI XuMuM — 13 yacos

Tema 1.1 Ctpoenne aromoB. Ilepuoguyeckuii 3akon n Ilepnoanyeckas cucrema xumuieckux 3jaeMeHToB JI. . MenneneeBa — 3 yaca

XUMHYECKUH dIeMEHT. ATOM.
DneKTpoHHas: KOHGUTYpalus
aTOMOB

1

Ilepronnueckuii 3aKOH U
[Iepnoanueckas cucrema
XUMHUYECKUX 3jieMeHToB 1. 1.
MenpeneeBa, UX CBSI3b C
COBPEMEHHOM TEOPUEN CTPOCHUS
aTOMOB

3aKOHOMEPHOCTH U3MEHEHUS
CBOWCTB XUMHUYECKHX JIEMEHTOB
U MX COEIMHEHHI TI0 TPYIIaM U
nepuoiaM. 3Ha4CHHE
HEPUOJINYECKOT0 3aKOHA U
CHCTEMBI XMMUYECKHX 3JIEMEHTOB
.. Menneneesa B pa3BUTUU
Hayku. BXojHas KOHTpOsbHas
pabora

PackppiBaTh CMBICI H3y4aeMbIX
HOHATUH (BBISBIIATH UX
XapaKTepHbIE MPU3HAKH),
yCTaHaBJIMBATh UX B3aUMOCBS3b.
PackpbIBaTh CMBICH
nepuoanyeckoro 3akona /. 1.
MeneneeBa 1 JIEMOHCTPUPOBATh
€ro CUCTEMaTU3UPYIOILYIO,
O0OBSCHUTENBHYIO U
IPOTHOCTUYECKYIO (PYHKIIUH.
XapakTepHu30BaTh IEKTPOHHOE
CTPOEHHUE ATOMOB XMMHUYECKHX
2JIEMEHTOB 1—4 nepuonos,
UCIIOJB3Ys TIOHSTHSA S-, P-, d-
AIIEKTPOHHBIE OPOUTAIIH,
SHEPreTHYECKUe YPOBHH.
OOBSICHITH 3aKOHOMEPHOCTH
M3MEHEHHUS CBOMCTB XUMHUYECKHX
AJIEMEHTOB U UX COEANHEHUH 110
nepuoaam U rpynmnam

bubmmoreka
LHOK

bubmmoreka
HOK

buoOmmoreka
[HOK



ITepuonnueckoi cucremst . U.
Menneneesa

Tema 1.2 Ctpoenne Bemecra. MHorooopasue Bemects — 4 yaca

Crpoenue BemecTna. 1
Xumu4deckas CBsA3b, €€ BUJIBI,
MEXaHU3MbI 00pa30BaHUs
KOBAJICHTHOM CBsI3U. BogopoaHas
CBS3b

BanenTtHoCTb. 1
DIIEKTPOOTPULIATETHHOCTb.

Crenens okucnenus. Bemecrsa
MOJIEKYJISIPHOTO U

HEMOJIEKYJIIPHOTO CTPOCHHUS

[TonsATHE O AUCTIEPCHBIX 1
cucremax. MctunHble n

KOJUJIOMJIHBIE PaCTBOPBI.

MaccoBast 101151 BelecTBa B

pacTtBope

Knaccupukauus u Homenkiiatypa 1
HEOPraHMYECKUX COCTUHEHUH.
['eneTnueckas cBA3b

HEOPraHMYECKUX BEIIECTB,

Pa3INYHBIX KJIACCOB

Tema 1.3 Xumnueckne peakuum — 6 4acos

Knaccudukanus xumuaeckux 1
peaKIuil B HEOPraHUYECKON 1
OpTraHUYECKON XUMHUH. 3aKOH

PackppiBaTh CMBICI H3y4aeMbIX
HNOHITUH (BBLIEIATH UX
XapaKTepHble IPU3HAKN) U
IIPUMEHATH 3T IOHATUSA IIPU
ONMCAHUU COCTAaBA U CTPOCHUS
BEILIECTB, Ul O0BSICHEHUS
OTJENBHBIX (PAKTOB U SBICHHIA.
OnpenensiTb BUAbI XUMUYECKOU
CBsI3U (KOBaJICHTHOM, HOHHOM,
METaJIJIMYECKON, BOJIOPOIHON) B
COCJIMHEHUSX; TUII
KPUCTAJITIMYECKON PEIETKU
KOHKPETHOI'O BEILIECTBA.
OnpenensTs BAIEHTHOCTb U
CTENeHb OKUCIICHUS] XUMUYECKUX
AJIEMEHTOB B COCIMHEHUSIX
pasnuyHoro cocrasa. [IpoBoauts
BBIYMCIICHHSI C UCIIOJIb30BAHUEM
MIOHSITHSL «MaccoBas 1O
BELIECTBA B pacTBOpe». Brnaners
M3Y4a€MbIMU XUMUYECKUMU
XMMHUYECKOTO SKCIIEPUMEHTA B
¢dopme 3anucu ypaBHEHHH
COOTBETCTBYIOLIUX PEAKIIUN U

bubauoreka
LHOK

bubmmoreka
HOK

bubmmoreka
HOK

buoOmmoreka
HOK

Bbubauoreka
LHOK




COXPAHEHHUsI MACChI BEILECTB;
3aKOH COXPaHEHUs U
IIPEBPALLCHNS] SJHEPTUU TIPH
XUMHYECKHUX PEAKIMIX

10

11

12

13

Paznen 2. Heoprannueckasi xumusi — 17 yacos

Ckopoctb peakiuu. OOpaTumMbie
peakuuu. XUMUYECKOE
paBHOBECHE

[TpakTuueckas paborta No 1.
«BnusHue pa3nuuHbIX (aKTOPOB
Ha CKOPOCTh XUMUYECKOU
peakIum»

DNEKTPOTUTHYECKAS
nuccoruanus. [Torsitue o
BOI0poaHOM mokazarese (PH)
pactBopa. Peakiium HOHHOTO
oOMeHa. ['uaponns opranndeckux
¥ HEOPTaHWYECKHX BEIECTB

OKHUCIIMTENIHEHO-
BOCCTAHOBUTEJIbHBIE PEAKIINH.
[Tonsatue 06 snmexkTponuse
pacIjIaBoB U PaCTBOPOB COJIEH

KontponsHas pabota no pazaeny
«TeopeTndyeckue OCHOBBI XMMHI

1

JA€J1aTh BBIBOJbI HA KX OCHOBC.
HpOBOI[I/ITb BBIYHCIICHHUA 110
YPaBHCHUAM XUMHUYCCKUX
peaKHHﬁ, B TOM 4YHCJIC
TEPMOXUMHUYCCKUEC paC‘IéTBI

bubauoreka
[HOK

bubanoreka
LHOK

bubanoreka
LHOK

bubGaunoreka
HOK

Tema 2.1 MeTa/iIbI — 6 YacoB

14

MeTaimiel, UX MOJIOKEHNE B
IIepuonnueckoii cucreme

PaCKpBIBaTB CMBICJI U3YYaCMBIX

MOHATUH (BBIICIATH UX

buobmmoreka
LHOK



XUMHUYECKUX 3jieMeHToB J[. 1.
MeHnpeneeBa 1 0COOCHHOCTH
cTpoeHus atomoB. O0mIHe
(bu3HYECKHEe CBOMCTBA METAJIJIOB

15

16

17

CIu1aBbl METAJIOB.
DNEKTPOXUMUYECKUN P
HaIPSHKEHUN METaJIOB

XUMHUECKUE CBOMCTBA
BOKHEUIIINX METAJIOB (HATPHH,
KaJIni, KaJbI[Ui, MarHui,
AIIOMUHUI) U UX COEIMHEHUI

XHUMHYECKUE CBOMCTBA XpOMa,
MEIN U UX COEIUHEHUN

18

XUMHYeCKHe CBOMCTBA IIMHKA,
JKeJie3a U UX COeTUHEHUN

19

[TpakTryeckas padora Ne 2.
"PenieHne SKCIIepUMEHTAIBHBIX
3a7a4 no teMe «MeTauie»"

XapaKkTepHbIE IPU3HAKH) U
MPUMEHSTH 3TU TOHATHUS TIPU
OIMCAHUU COCTABA U CTPOCHUS
BEUIECTB, /I 00bACHEHUS
OTJICIbHBIX (PAKTOB U SBJICHUH.
OObsICHATH 001IHE
3aKOHOMEPHOCTU B U3MEHEHUU
CBOMCTB 3JIEMEHTOB — METAJJIOB U
UX COCMHEHUM C y4ETOM
CTPOEHUS X AaTOMOB M MOJIOKEHHUS
B [Iepnoanueckoii cucreme
XUMHUYECKUX 3JieMeHTOoB []. 1.
MeneneeBa. XapakTepru3oBaTh
(OmMCHIBATH) OOIINE XUMUYECKHE
CBOMCTBA METAJLIOB, UX
BaXXHEHIIINX COCTUHEHUH,
MOATBEPK/Iast 3TO ONHUCAHUE
IIpUMepamMu ypaBHEHU I
COOTBETCTBYIOIINX XUMUYECKHUX
peaKkuuii; IPUMEHEHHE METAJIOB B
pa3IMYHbIX 00JaCTsIX, a TAKKe
MCIIOJIb30BAHUE UX JJI CO3/IaHUs
COBPEMEHHBIX MATEPUAJIOB U
TeXHOJOorui. OMUCKIBATH CITIOCOOBI
3alIUThl METAJUIOB OT KOPPO3HH.
PackpbIBaTh CymiHOCTH
OKHCJIUTENBHO-
BOCCTAaHOBUTEIBHBIX PEAKIIHA

bubauoreka
[HOK

bubanoreka
LHOK

bubanoreka
LHOK

bubmmoreka
HOK

buoOmmoreka
[HOK



MOCPEJICTBOM COCTABIICHUS
AJIEKTPOHHOTO OallaHCca ITUX
peakuuii. [IpoBoauTh peakuuu,
MOJATBEPKIAIOLINE XapaKTePHBIE
CBOIICTBa U3y4aeMbIX BEIIECTB,
pacro3HaBaTh ONBITHBIM MTYTEM
MOHBI METAJUIOB,
MIPUCYTCTBYIOIINE B BOJTHBIX
pactBopax. Mcnonb30Bath
€CTECTBEHHO-HAYYHBIE METO/IbI
MO3HAHUS — IPOBE/ICHUE,
HaOJII0/IEHUE U OIIUCaHHE
XUMHUYECKOTO KCIIEPUMEHTA
(IeMOHCTpAaIMOHHBIE U
1ab0paTOPHBIE OMBITHI,
MpaKTU4ECKHe paboThl).
IIpencraBisTs pe3yabTaThbl
XUMHYECKOTO KCTIEPIMEHTA B
dbopme 3anucu ypaBHEHHI
COOTBETCTBYIOIINX PEAKIINN U
JIeNaTh BBIBOJIBI HA UX OCHOBE.
CrnenoBath mpaBuiIaM
MOJIb30BAHUS XUMHUECKOI
MOCYI0H U Tab0OpaTOPHBIM
obopynoBanueM. [IpoBoauth
BBIYHCJICHHSI TT0 YPABHCHUSAM
XAMHUYECKHUX PEaAKIUM.
CaMocCTOATEIbHO MIaHUPOBATh U



OCYILECTBIISAATH CBOIO
MO3HABATENBHYIO JACSITEILHOCTD;
MPUHUMATH AKTUBHOE YJacTHE B
IPYIIIOBOM yu4eOHOM
JeSITEITbHOCTH

Tema 2.2 HeMeTaJIbI — 9 4acoB

HemeTanibl, MX MOJIOKECHHE B
[Tepuoandeckoii cucreme

20 XUMHYECKHX deMeHToB Jl. U.
MeHeneeBa 1 0COOEHHOCTH
CTPOCHHS aTOMOB

duznyeckue cBOMCTBA
HEMCTAJJIOB. AJ'IJ'IOTpOHI/IH

21 HEMETaJUIOB (Ha IpUMepe
KHCIIOpoJ1a, cephl, hocdopa u
yriiepojia)

XUMHUYECKUE CBOWCTBA

22 raJIOTEHOB, CEPBI U UX
COEMHEHU I

23 XUMUYECKUE CBOWCTBA a30Ta,
docdopa u ux coeAMHEHUN

24 XUMHYECKUE CBOMCTBA yIJIepo/a,
KPEMHHSI 1 UX COCTMHCHHI

o5 [IpuMeHeHne BaKHEUIINX
HEMETAaJUIOB U UX COEIMHEHUM

26 O00011eHre U CUCTEMATU3 AL

3HaHui 1o Teme «HemeTtaiby.

PackpeiBaTh CMBICIT H3y4aeMbIX
MOHITHUH (BBIIEIATH UX
XapakTepHble IPU3HAKH) U
MPUMEHSTH 3TU TOHATHS TIPU
OTNUCAHUU COCTaBa U CTPOCHUS
BEIIECTB, IS O0BICHEHUS
OTJICTHHBIX (PAKTOB U SIBIICHUH.
OO0BACHSTH 0011IHE
3aKOHOMEPHOCTH B U3MEHEHHUH
CBOMCTB HEMETAJIOB U UX
COCIMHEHUH C YY4ETOM CTPOCHUS
WX aTOMOB U TIOJIOKEHUS B
Ilepnonnueckoi cucreme
XUMHUYECKHX 3jieMeHToB J]. 1.
MenneneeBa. XapakTepu3oBaTh
(omuChIBaTH) OOIIHE XUMUYECKHE
CBOMCTBA HEMETAJIJIOB, MX
BaXKHEUIIIHNX COCIUHEHUH,
MOATBEPIK/IAsl TO OMUCAHUE
puMepamMu ypaBHEHUI
COOTBETCTBYIOIINX XUMHUECKHUX

bubanoreka
LHOK

bubanoreka
LHOK

bubGaunoreka
HOK

bubaunoreka
HOK

bubnmmoreka
IHOK
bubnuoreka
[HOK
bubnmmoreka
[HOK



Brluucnenus no ypaBHEHUAM
XAMHUYECKHUX PEeaKUui U
TEPMOXUMHUYECKUE PACUETHI

[TpakTuueckas padota Ne 3. 1
27 «PemeHue 3KCIepUMEHTATBHBIX
3aj1a4 o reme "Hemeramisi"»

KoHTposbHast pabota 1mo Temam 1
«Mertamiae» n «HemeTamis»

28

Tema 2.3 CBsA3b HEOPraHUYeCKUX U OPraHNYeCKHUX

Heopranuueckue u opranudeckue 1
29 kucnotel. Heopranmueckue u
OpraHu4eCcKHe OCHOBAHUS

AM@oTepHbIe HEOpraHUYECKHE U
OpPTaHHYECKHUE COCTUHEHUS.

30 I'eHeTnueckas CBI3b
HEOPraHMYECKUX U OPTaHHYECKUX
BEILIECTB

peakuuii. XapakTeprus3oBaTh
BIIMSIHME HEMETAJJIOB M UX
COEIMHEHUI Ha KUBbIC

OpraHU3Mbl; OTUCHIBATH Bubnrorexa
[IPUMEHEHHE B PA3IMUHBIX L{OK
00JacTsIX MPaKTHYECKON

JESITEIbHOCTH YeJIOBEKa

IToaTBEpK1aTh CyIIECTBOBAaHUE

FCHCTquCKOﬁ CBiA3U Me)KIIy
BeIeCcTB — 2 yaca
HCOpFaHI/I‘-IeCKI/IMI/I BCILIECTBAMHU C

IIOMOILBIO YPABHEHUIN Bubmorexa
COOTBETCTBYIOLIMX XUMHUYECKUX HOK
peakuuii. PackpbiBaTh CyIIHOCTh

OKHMCIIMTEILHO- bubmorexa
BOCCTAHOBHUTEJbHBIX PEAKIUN [OK

MOCPEJICTBOM COCTaBJICHUS
AJIEKTPOHHOTO OajaHca 3THX
peakuuii. [[poBouTh peakunw,
MOATBEPIKIAIOIINE XapaKTEePHBIE
CBOICTBA M3y4aeMbIX BEIIECTB,
pacro3HaBaTh ONBITHBIM MTyTEM
AQHUOHBI, PUCYTCTBYIOIINE B
BOJHBIX pacTBOpax. Mcnonb3oBaTh
€CTECTBEHHO-HAyYHbIE METO]IbI
MMO3HAHUSI — TIPOBE/ICHHE,
HaOJIFOEHNE U ONNCAHNE
XUMHYECKOTO IKCTIEPUMEHTA
(mIeMoHCTpaIMOHHBIC U



Paszpen 3. Xumus u ;Ku3Hb — 4 yaca

1ab0paTOPHBIC OMBITHI,
NPaKTUYECKHE PaOOTHI).
IIpencraBisaTh pe3yabTaThbl
XMMHUYECKOI'0 SKCIIEPUMEHTA B
dopme 3anucu ypaBHEHHH
COOTBETCTBYIOLMX PEeaKLUil U
JIeNIaTh BBIBOJIbI HA UX OCHOBE.
CrnenoBatb paBuiIaM
M0JIb30BAHUST XUMUYECKOM
NOCYA0H U J1abopaTOPHBIM
obopynoBanueM. [IpoBoauthb
BBIYUCIICHUS 110 YPAaBHEHHSIM
XMUMUYECKHUX peaKIuii.
CaMocTOsITENbHO MIIAHUPOBATH U
OCYILECTBJISATH CBOIO
MO3HABATENBHYIO JIESTEbHOCTD;
NPUHUMATh AKTUBHOE yJacTHE B
rpyNnoBoi yueOHOM
JeSITeTbHOCTH

Tema 3.1 Xumus u Ku3ub — 4 yaca

31

32

Ponb xumuu B oOecrieueHHn
9KOJIOTHUYECKOH, SHEPTeTHICCKON
Y MUIIEBOI 0€30IaCHOCTH,
paSBI/ITI/II/I MEOUIINHBI

[IpencraBnenwus 06 0OmMUX
HAYYHBIX TIPUHITUIIAX

PackpeiBaTh posib XUMHUU B
PECIICHUN SHEPIrCTUICCKUX,
CBIPHECBBIX U OKOJIOTMYCCKHUX
mpo0JIeM 4eI0BEYECTBA,
OIIHUCBhIBATH OCHOBHBIC
HAIPaBIICHUS PA3BUTHS

bubaunoreka
LHOK

Bbubaunoreka
LHOK




33

34

MIPOMBIILUIEHHOTO MOJYy4YEeHUS
Ba)XKHEUIIINX BEIIECTB

YeoBek B MHPE BEIIECTB U
MaTCprajIoB

XWUMHS U 310pOBbE YEIOBEKA.
HToroBast KOHTpoJIbHAs paboTa

XUMHYECKOM HAayYKH U TCXHOJIOTHUH.
[TpumensTH npaBuia 6€301MacCHOTO

oOpalieHus ¢ BEIEeCTBAMH, BubmuoTeka
UCTIOJIb3yEMBIMU B TIOBCETHEBHOM LHOK
YKU3HH, TTPABUJIA TOBEICHUS B BuH6IoTeKa
HENsIX cOepeKEeHUS 30POBbS U IIOK

OKpYKaIoIle TPUPOIHON CPEIbl;
MOHUMATh Bpes (OMacCHOCTD)
BO3/CHCTBUS HA KUBBIC
OpraHU3Mbl OIPEIEIIEHHBIX
BelecTB cMbIch nokazaress [IJIK,
HOSICHTh Ha IPUMEpaxX CoCOObI
YMEHbILIEHUS U TPEOTBpaIlCHUs
WX BPEIHOTO BO3JCHCTBUS.
AHaIM3UpOBaTh U KPUTUYECKU
OIICHUBATh WH(OPMAILIUIO,
CBSI3aHHYIO C XUMUYECKUMHU
MpoLIeCCaMH U UX BIMSHUEM Ha
COCTOSTHUE OKPY’KaIOIEH Cpebl.
Hcnonb30Bath MOIy4eHHBIE
3HaHUA U TpeJCTaBIeHus 0 cepax
JIeATEITbHOCTH, CB3aHHBIX C
HayKOH U COBPEMEHHBIMU
TEXHOJIOTHSIMU, KaK OCHOBY JIJIst
OpHEHTAIINH B BEIOOPE CBOCH
Oynyme mpogecCuoHaAITBHOM
nedarenbHoCTH. [IpuHnmaTh
ydacTue B 00CYXAEHUH MTPodsieM

CornachHo
rpaduxy,
YTBEPKIAEHHOMY
MIPUKA30M
nupekropa MBOY
«'umuazust Nel»



XUMHUYECKON M 3KOJIOTHYECKOM
HaHpaBHCHHOCTI/I, BBICKA3bIBAThH
COOCTBEHHYIO MO3HIIHIO 110
npoOJeMe U mpeaiaraTh
BO3MOJKHBIE TIyTH €€ PEIICHHS

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOT'PAMME

34
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