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HHOACHUTEJIBHAA 3AIIUCKA

[TporpaMmMa 1o XMMHH Ha YPOBHE CpeIHEro oomiero odpa3oBaHus pazpaboraHa Ha ocHOBe DenepanbHOrO 3akoHa OT 29 aexadps 2012 roma Ne
273-®3 «O6 obpazoBanuu B Poccuiickoit denepanuny, TpeOOBaHMH K pe3yibTaTaM OCBOCHHS (henepanibHOM 00pa30BaTeIbHON MPOTPaMMBI CPETHETO
obmero oopazoBanus (POIT COO), npencraBneHHbIx B DeepaibHOM rocyaapcTBeHHOM oOpasoBarenbHoM ctanmapre. COO, ¢ yuérom Konnenmmu
npenojaBaHus yueOHoro npeamera «XuMus» B 00pa3zoBaTelbHbIX opranuzanusix Poccuiickoii @enepannu, peanns3yomux OCHOBHbIE 00pa3oBaTebHbIE
IIPOrpaMMbl, U OCHOBHbIE NOJIOKeHUs1 «CTpareruu pa3BuTus BocnutaHus B Poccuiickoil ®enepaunu Ha nepuon no 2025 roga» (Pacnopsixenue
npaButenabcTBa PO o1 29.05.2015 Ne 996-p) .) .

OCHOBBI TOAXOOB K pa3paboTKe MpOrpaMM 10 XUMHH, K ONPEENICHNUI0 O0IIeil cTpaTeruy 00ydeHHs, BOCIUTAHUS U OOy4YEeHUSs, TPOBEICHHS
yuebHoro mnpeamera «Xumus» g 10-11 kmaccoB Ha 0a30BOM ypOBHE pa3BUTHS, COCTaBJIeHbI KoHLenTyaibHble monoxeHus ®I'OC COO o
B3aUMOOOYCIIOBIICHHOCTH LIEJIEH, COJepIKaHMsI, Pe3yIbTaTOB 00y4eHHsI U TPeOOBaHH K 00YYEHHIO. BBITYCKHUKOB.

XuMmudeckoe o0Opa3oBaHME, MOTY4aeMOE BBIMTYCKHHUKAMU 0011e00pa30BaTeIbHON OpraHU3aIiy, SBJISETCS 4acThio UX oOpa3oBaHHOCTH. OHO
o0ecrnieurBaeT 3aBepIIAIOIINIA ITAll peaTru3alii Ha COOTBETCTBYIONIEM eMy 0a30BOM YPOBHE KIIIOUEBBIX [IEHHOCTEH, TPUHIIUIIOB 1IETOCTHOCTH CUCTEMBI
XUMHYECKOTO 00pa3oBaHusl. DTH [IEHHOCTH KAcAOTCs TIO3HAHMSI COJTHEYHON TTPUPOJIBI, MUPOBO33pEHHS U (HOPMUPOBAHUSI OOIIIEH KYIbTYPhI YEIOBEKa,
a TaKk)Ke KOJIOTUYECKH 0OOCHOBAHHOT'O OTHOIICHUS K €T0 3/I0pOBbIO U MPUPOAHOU cpefie. Peannzyercs xumMmuyeckoe oOpa3oBaHUe ydaluxcs Ha yPOBHE
cpeaHero odmero 00pa3oBaHus B paMKax ydeOHOTo MpeaMeTa «XUMHUS», COJACPKAHUE U TOCTPOCHUE KOTOPOTO HEOOXOUMO B TIPOTPAMME 110 XHMHH C
yuéToM crienu(PUKU HAyKH XUMUH, €€ 3HAUCHUS B TIO3HAHUU MPUPOIBI U B MaTEPUATLHOM JKU3HH OOILIECTBA, a TAKXKe C YIETOM YCTaHOBJICHHBIX LIEJIei
Y CJICIOBAHMS. , XapaKTEPUIYIOIIHUE COBPEMEHHOE COCTOSTHHE CUCTEMBI CpeJIHeTo 001ero oopazoBanus B Poccuiickoit depepannm.

XUMHUS KaK 2JIEMEHT CUCTEMbI HAyKH UTPAaeT 0COOYIO pOJib B COBPEMEHHOW IIUBUIIM3AINH, B CO3/IaHUU HOBOI 0a3bl MaTepUaIbHOU KyJIbTypbl. OHA
BHOCHUT CBOM BKJIaJ] B CTYIIEHH pa3yMHOT'0 HAyYHOT'O MBIIIUIEHUS, CO3/JaHHUE LIEJIOCTHOTO IPECTaBICHUS 00 OKPY)KAIOILIEM MUPE KaK O €IMHCTBE PUPOIbI
U YeJI0BEKa, KOTOPOE CYIIECTBYET B XMMHUM Ha OCHOBE ITOHMMAaHMs BELIECTBEHHOI'O COCTaBa OKPY’KAIOIIETO MUPA, OCO3HAHMS B3aMMOCBSI3EH MEX Ty
CTPOEHHUEM BEIIECTB, UX 3aKOHOMEPHOCTBIO U BO3MOXKHBIMU 00JIACTSAMU CYIIECTBOBAHUSI.

TecHO B3aUMOAEHUCTBY ¢ APYTUMH Pa3BUTBIMUA HayKaMU, XUMHMs CTajla BEAYIIEH YaCTbIO MUPOBOM KYIbTYPBI, CO3/1aBast YCIIOBUS [l JOCTUKECHU S
TPYJIOBOIO yCIieXa M KU3HMU KaXaoro uieHa obOmiectBa. CoBpeMeHHas XMMHs KaK HayKa CO3WAaTebHasl, KaKk Hayka ¢ BBICOKUMHU TEXHOJIOTHUSMHU,
HaNpaBJICHHBIMU Ha peleHre Ipo0eM pa3BUTH YeJIOBEUECTBA — CHIPhEBOM, YJHEPTeTHUECKON, MMUIIEBOM, 0€30MTaCHOCTH M OXPAHBI 3/I0POBbSL.

B cooTBeTcTBHM € 00IIMME KaTErOpUsMH U IPUHIIUIIAMHU cpesiHee ol1iee oOpa3oBanue coaepxanue npeamera «Xumus» (10—11 kiaaccel, 6a30BbIi
YPOBEHb H3y4Y€HHs) OPHUEHTUPOBAHO HCKIIOYUTEIBHO Ha OOLIEKYIbTYPHYIO IOATOTOBKY OOYyYaromuxcs, HEoO0XOIMMOe UM Uil BbIPAOOTKH
MHPOBO33PEHUYECKUX OPUEHTUPOB, MOCTEIIEHHOE BKIIIOUEHHUE B JKU3Hb COLMYMa, MPOAOKEHNE 00pa3oBaHMsl B pa3IUYHbIX 00JacTsIX. , HE KacalTech
HENOCPEACTBEHHO XUMHUHU.



CocTaBisomUMH MpeaMeTa «XUMHsD SBISIOTCS 0a30Bble Kypchl — «Opranudeckas XxumMusi» u «OO01as 1 HeopraHueckass XuMHs», OCHOBHBIM
KOMITIOHCHTOM COJCP)KaHUA KOTOPBIX ABJIAOTCA OCHOBBI HAyKH: CUCTCMa 3HAaHUH O HeOpFaHI/I‘ICCKOﬁ XUMHHN (C BKJIIOUCHHEM 3HAHUU I10 XI/IMI/II/I) u
obuieit oprannveckoit xumun. opMuUpoBaHHe JaHHBIX CUCTEM ITPU U3YYCHUH 00BEKTA JaeT BO3ZMOXKHOCTh PACCMOTPETh BCE MHOI000pa3usi BEIIECTB Ha
OCHOBE O0IIMX OOBSICHEHHI, COTHEYHON SHEPTUH U TEOPUU XUMUH.

Crtpykrypa comepxkanusi KypcoB — «Opranmueckas xumus» u «OO0mas u HeopraHudeckas XuMus» chopMupoBaHa B IporpaMme 1Mo XMMHH Ha
OCHOBE CHUCTEMHOT'0 M0/IX0/1a /Ul U3y4eHHs y4eOHOro MaTepuaia U 00ycaoBiieHa HCTOpUYECKH 00OCHOBAHHBIM Pa3BUTHEM 3HAHUII Ha OIpeIeIeHHbIX
TEOPETHUECKUX YpOBHsX. MTak, B Kypce OpraHMuecKol XMMUU OCHOBHbBIE MCCIICIOBAHUS MPOBOSTCS HA YPOBHE KJIACCUYECKUX TEOPUM, OCHOBAHHBIX
Ha pe3yibTaTax COEAMHEHMM, a TaKKe Ha YpPOBHE XUMHYECKHX CTEPEOTHUYECKHUX 3JEKTPOHHBIX M IPEACTABICHHBIX O MOCTPOCHUHU BEIIECTB.
UccnenoBanusi, n3ydaembie B Kypce BEIIECTB, OTHOCSTCS K 00JIACTH Pa3BUTHUS — OT YIJIEBOJAOPOJIOB 10 CIOKHBIX OMOJIOTHYECKUX aKTHBHBIX METO/10B. B
XOJIe Pa3BUTHUSI OPraHUYECKOW XUMUH MOJyueHbl c(OPMUPOBAHHBIE HA YpOBHE 0a30Boro oOiiero oOpa3zoBaHUs MEpPBOHAYAIBHBIC TMPEICTABICHUS O
XUMHUYECKUX CBS3SX, KJIAaCCU(PUKAIIMOHHBIX TPU3HAKaX BEIECTB, B 3aBUCUMOCTH OT CBOMCTB BEIIIECTB OT UX YCTOMYUBOCTH, O XUMHUYECKOTO COCTOSHUS.

[Tox HOBBIM yTJIOM 3peHHS Ha MpeaMeT «XuMHsS» 0a30BOr0 YPOBHS, M3ydaeMblii Ha ypOBHE 0a30BOro oOIIEro oOpa3oBaHMs, TCOPSTHUSCKUN
MaTepuaid ¥ (aKTOJIOTMYECKUE JAHHBIE O BEIIECTBAX M XUMHUYECKUX SIBJICHHUAX. Tak, B 4acTHOCTH, B Kypce «OOmias u HeopraHuyeckas XUMHs»
00yJaronuMcst TIPEOCTABIISETCS BO3MOKHOCTh OCO3HATh 3HAUCHUE MEPUOJINYCCKOTO 3aKOHA ¢ OOMIETCOPSTHUSCKUX M METOI0JIOTHYCCKHUX TIO3HIIHH,
ri1y0Ke MOHATh UCTOPUYECKOE U3MEHEHUE (PYHKIIMI 3TOro 3aK0Ha — OT 00001IAIOIIEH 10 OOBSICHSIONMIEH U IPOTHO3UPYIOIIEH.

Enunas cuctema 3HaHMM O OCHOBHBIX BEILLIECTBAX, UX COCTABE, CTPOCHUM, CBOMCTBAX U IPUMEHEHHUH, a TAKXKE O PEAKLUAX PEAKLUH, UX CYLIHOCTH
U 3aKOHOMEPHOCTSIX IPOTEKaHUs BBINONHsETCA B Kypcax 10 u 11 kiaccoB 21€MEHTOB cofepKaHMsl, UMEIOIUX KyJIbTYPOJIOTUYECKUI U MTPUKIIAIHOM
XapakTep. OTH 3HaHUS 00eCIeYnBaIOT TIOHUMaHUE B3aUMOCBA3€H XUMUHU € IPYTMMH HayKaMH, PACKPbIBAIOT €€ pOJib B I03HABATEIBLHON U MPAKTUUYECKOM
JeSITEeIbHOCTH YeJIOBeKa, CIIOCOOCTBYIOT BOCIUTAHUIO KYJIBTYpPhl B IpOIlEcCe TBOPUYECTBA B 00JACTH TEOPUM M NMPAKTUUYECKUX MPHIIOKEHUN XUMHH,
MTO3BOJISIIOT BBITYCKHMKAM OPHUEHTUPOBATHCA B OOIECTBEHHO M JMYHOCTHO 3HAYMMBIX IpOOJieMax, 3HAHUSAX C XUMHUEH, JOCTATOYHO OCMBICIUBATD.
MHGOpPMALMIO M NPUMEHEHUE CBOMX 3HAHUU JUIS MOMOJIHEHUS, PELICHUS MHTEIJIEKTYalIbHBIX M AKCIEPHUMEHTAIbHBIX HCCIIEA0BAaTENbCKUX 3a7ady. B
LIEJIOM COZIep KaHue Kypca npeaMera «XHUMHUsS» JaHHOTO YPOBHS U3yYEHHE OPUEHTHPOBAHO HA METOJbl Y 00y4YaOMIMXCsl MUPOBO33PEHYECKON OCHOBBI
U oHuMaHus (unocockux uiel, Takux Kak: MaTrepuanibHOE €IUHCTBO HEOPTaHWYECKOTO0 W OPraHHYecKOro Mupa, 0OyCIOBIEHHOCTh CBOMCTB
BEUIECTB MX COCTAaBOM M CTPOECHHUEM, MO3HaHHE OOOCHOBAHHOCTH IIYTH 3KCIEPUMEHTa M PEIICHUs MPOTUBOPEUYUIl MEXKIy HOBBIMU (aKTaMHU U
TEOPETUYECKUMHU MPEANOChUIKAMU, OCO3HAHUEM POJIM XUMHU B PELICHUH 3KOJIOIMYECKHX Mpo0JieM, a Takke MpobiieM cOepexeHUs] pecypcoB, UTO
MIPUBOJUT K CO3JaHUIO HOBBIX TEXHOJIOTHI M MaTepUasoB.

B nuiane pemienust 3aad BOCHHUTAHUS, Pa3BUTHS U COLMAIM3AIMM OOYYAIOUIUXCS HCIOJB3YEeTCsl MporpaMMa M0 XHMHUYECKOMY IMOAXOAY K
OTIpEJICJIEHUIO COJIEPKAHUS U IIOCTPOCHUIO IPEMETa, IPeyCMaTpUBAIOIIas STalbl yHUBEPCATbHBIX TEOPETUUECKHX JeHCTBUH, onpeaernstonpe 6a30B0e
3HAYEHHUE ISl pa3IMYHBIX BUJIOB JEATEIbHOCTHU: pElIeHUs MpoOiieM, MOUCKa, aHajau3a U 00paboTKu MHPOpMAIHN, HEOOXOAUMBIX ISl TPHUOOPETEHUS
IIPAKTUYECKOIO OMbITA. U UCCIIEN0BATEIBCKOMN NEATEIbHOCTH, 3aHUMAIOLIEN Ba)KHOE MECTO B MO3HAHUU XUMHHU.



B mpaxTuke npenogaBaHus XMMUU Kak Ha ypoBHE 0a30BOro o0Opa3oBaHUs, TaK U HA YPOBHE CPEIHETO OOLIEro 00pa3oBaHMs, IPU PACCMOTPEHUHU
COJIEPKATEJIbHBIX XapAKTEPUCTHUK LIE€JIEH N3yueHUs IIpeIMETa HalIpaBJICHUS [IEPBOCTEIIEHHON MHHOBALMU TPAJULIMOHHO IPU3HAETCS METOA0JIOTHSI OCHOB
MEIMLMHCKON HayKH Kak 00JacTH COBPEMEHHOI'O €CTECTBO3HAHMUSA, MPAKTUUYECKOM NEATEIbHOCTH YeJOBEKAa U KaK OJIHA M3 COCTABISAIOLIMX MHPOBOM
KyJIbTYpbl. . C METOIMYECKOM TOUKHU 3PEHUSI TAKOM MOJXO0 K OIIPENIEICHUIO LIeJIel U3yUeHUs IpeIMeETa SIBJISIETCS BIIOJIHE ONPABIAaHHBIM.

CornacHo MeCTy JaHHOTO B3IJIA/a TJIABHBIMU TOCETUTEIISIMUA U3YyUeHHS IpeameTa «XuMus» Ha 6a3oBoM ypoBHe (10 — 11 ki1.) aBastoTcs:

CHCTEMBbl 00ecIeunBalOT HEOOXOAUMbIEe 3HAHUSI KaK BayKHEHIINE OCHOBBI €CTECTBEHHO-HAYYHON KapTHHBI MUPA, B OCHOBE KOTOPBIX JIEXkKAT KIIIOUEBbIE
NOHATHUS, (PyHIAMEHTAIbHBIC 3aKOHBI M TEOPUU XUMHHU, Pa3BUTHE S3BIKOBOW HAayKH, (OPMHPOBAHHE W MOHMMaHHE (yHAAMEHTAIBHBIX 0000IICHUI
MHUPOBO33PEHYECKOI0 XapakTepa, HaOIro1eHHue ¢ 0COOEHHOCTSIMU UX Pa3BUTHS U CTAHOBIICHMS,

METOBI ¥ Pa3BUTHE MPEICTABICHHBIX B HAYYHBIX METOJIaX IMO3HAHMS BEUIECTB U MPUPOAHBIX UCTOYHUKOB, HEOOXOJMMBIX Il IPUOOPETEHUS] YMEHHI,
OpPUEHTUPOBATLCS B MUPOBBIX SBICHUSIX M 3KCIEPUMEHTAIBHBIX IIPEIIIOChUIKAX, IPEAIOIAaraTb MECTO B IPUPOJIE, B IPAKTUYECKOM U MOBCEIHEBHOU
KU3HU;

pa3BUTHE YMEHHUI U CLIOCOOOB AEATEIbHOCTH, COOIIIOIEHHE MPABUII 110 HAOIIOACHUIO U OOBSICHEHUIO XMMUYECKHX SKCIIEPUMEHTOB, COOIIOIEHUE TIPaBUIT
0e30macHOT0 0OpaIeHNs ¢ BEIIECTBAMHU.

CreneHsb ¢ 3TUM, L€ COAEPKATEIbHON XapaKTEPUCTUKU U 33J]a4l U3YUYEHUsI IPEAMETA B IPOrpaMMe 110 XUMUU YTOUHEHBI U CKOPPEKTUPOBAHbI
B COOTBETCTBUH C HOBBIMHU IIPUOPUTETAMH B CUCTEME CPEHET0 001Iero oopazoBanus. CeroiHs MpH NpernogaBaHui XUMUH B OOJIbIIIEH CTETIEHU OTIAeTCS
IPEANOYTEHUE NPAKTUYECKOMY KOMIIOHEHTE COJIepKaHHUs OOy4eHHUs, OPHMEHTUPOBAHHOMY Ha IIOJAIOTOBKY BBIITYCKHHUKOB 00Ie00pa3oBaTeNbHON
OpraHM3aluu, 00saJaroiero He HAOOpPOM 3HaHUM, PYHKIIMOHAIBHON IPaMOTHOCTBIO, TO €CTh METOJaMH M HaBbIKaMH aKTUBHBIX 3HAHUH U IPUMEH EHHEM
UX B PEAIILHOM KU3HHU JUI pELIEHUs TPAaKTUYECKUX 3a1ad.

B cBs3u ¢ 3THM IIpU U3YUCHUU IPCAMECTA «XuMus» MacITaOHee 3HaUCHUE an06peTa}0T TaKHuC ICJINW U 3aJa4, KaK:

ajgarnTanus 06y11a101111/1xc;1 K YCIOBUAM JUHAMHUYHO pPAa3BUBAIOLICTOCA MHpPA, Tpe6yeT HWHTCJICKTYAJIbHO pa3BPIT01>i JIUNYHOCTH, TOTOBOM K
CaM006pa3OBaHI/IIO, COTPYAHUYECCTBY, CAMOCTOATCIbHOMY IIPUHATUIO TPAMOTHBIX pCIHeHI/If/'I B KOHKPCTHBIX JXU3HCHHBIX YCIOBUAX, 'PAaHUI[AM BCUICCTB
" X IMPUMCHCHUIO,

HaBBIKU Y 06yqa101m/1xc;1 KJIIOYECBbBIX HAaBBIKOB (KJIIO‘{CBBIX KOMHCTGHHHﬁ), HUMCIOIIMC YHHUBCPCAJIBHOC 3HAYCHUC [JId Pa3JIMYHBIX BHUJI0B
ACATCIIbHOCTU: PCILICHUA HpO6JICM, IIOMCKa, aHaJlu3a U O6pa6OTKI/I I/IH(bOpMaI_II/II/I, HCO6XO,Z[I/IMLIC JJIA HpI/I06peTCHI/IH OIIbITa ACATCIBbHOCTH, KOTOpLIﬁ
3aHUMACT peIIaromee MCECTO B IMO3HAHHWU XHMMHH, 4 TAKKEC OLCHKU C IO3HMIHUHN KJII0YEBOM 0OE30MacHOCTH. XapakKTEep BCUICCTB U TEXHOJOTHUYCCKUC
IMPOLECCChI B OpraHrU3ME YCJIIOBCKA U HpHpOI{HOﬁ cpeac;



pa3BUTHE IIO3HABATEIBHBIX HWHTEPECOB, HMHTEJUICKTYAIBHBIX M TBOPYECKHX CIIOCOOHOCTEH OOYYaromUXCs: CIHOCOOHOCTH CaMOCTOSITEIHLHO
MpUOOpPETaTh HOBBIC 3HAHMS MO XMMHH B COOTBETCTBUH C KM3HCHHBIMU MOTPEOHOCTSIMH, UCIOIH30BaTh COBPEMEHHBIC TEXHOJOTHH ISl MOWCKA W
aHaJIM3a y4eOHOW U HayYHO-MOMYJISIPHON HH(POPMAIIMN XUMUYECKOTO COIePIKAHMUS;

COJIEp’KaHUS M BOCIIUTAHMsI y 00y4aroIIHUXCsl aCCOLUATUBHOTO U JIOTHYECKOT0 MBILIUIEHHS, HAOII0AaTeIbHOCTH, COOPAaHHOCTHU, aKKYPaTHOCTH, YTO
0c00eHHO HEOOXOIMMO, B YaCTHOCTH, MPH IJITAHUPOBAHUH U IPOBEICHUN XUMHUYECKIX YKCIIEPUMEHTOB;

BOCIIUTAaHHE y OOyYaromuxcs yOeKIEHHOCTHM B TYMAaHHCTHYECKOW HANpaBIEHHOCTH XHMHH, €€ BaKHAs pOJb B YMEHBUICHHH MpoOIeM
palMOHAIBHOIO MPUPOAOIOIb30BAHNUS, ITOMOJIHEHUSI PECYPCOB PECYPCOB M COXPAHEHUS MPHUPOJHOIO PABHOBECHS, OCO3HAHHOCTH, HEOOXOIMMOCTHU
Oepe’KHOTO OTHOIICHHWS K TPHUPOAE M CBOEMY 3/I0POBBIO, a TakkKe NMPUOOPETEHHS OIbITa, MCIIOJIB30BAHMS AJIEKTPOHHBIX 3HAHWHA IS MPHHATHUS
I'PaMOTHBIX PEIICHUI B YCTAHOBJICHHOM IOPSAKE. , BIAJCHUA ¢ XMMUYECKUMU SIBJICHUSAMMU.

B y‘le6HLII>i I1IaH CpCIHCTO 06]].[61"0 06pa3013aH1/1;1 BXOOUT NPEAMET «Xumus» 0a30BOro YPOBHA B COCTaB HpeI[MCTHOﬁ oonactu «EcTtecTBeHHO-
HAaYYHBIC IPCAMECTHI».

OO11ee YrcIo 4YacoB, OTBEICHHBIX IS M3YUCHHS XUMUH, Ha 0a30BOM YPOBHE CpeHEro o0Iiero oopasoBanus, cocraisier 68 yacor: B 10 kiacce
— 34 yaca (1 gac B Henento), B 11 kimacce — 34 yaca (1 yac B Hezeno).

COZAEPXAHUE OBYUYEHMUSA
10 KJIACC OPI'AHUYECKASA XUMUA

TeopeaneCKne OCHOBBI opraﬂuquKoﬁ XUMHUHU

[Ipeamer OpraHNYeCcKOn XUMUHU: ee COCTaB, pasBuTHE u 3HAYEHUE
B [IOJIyYeHUH HOBBIX BELIECTB U MaTepuasioB. Teopus npoBeneHus pe3yabtatoB A. M. ByTiepoBa, ee ocHOBHbIE 1o10keHHsI. CTpYKTypHBIE (hOPMYJIbI
XUMHYECKHX BEIECTB. 'oMoorus, nzoMepusi. XuMHU4ECKas CBSI3b B YKa3aHHBIX COCUHEHUSAX — OJJMHAPHBIE U KPATHBIE CBA3H.

[IpencraBnenne o knaccudukamuu BemecTB. HoMeHkiatypa pe3yiabTaToB COEAMHEHUW (CHCTEMAaTHYECKHE) W TPUBHAIBHBIE HA3BAHUS
TPaAUIIMOHHBIX TIPEJICTABUTENIEN KIIACCOB XUMUYECKUX BELIECTB.

OKcllepUMEHTAIbHbIE METO/bl M3YYEHMsI BEIIECTB M WX SBJICHHH : O3HAKOMJIEHHE C O0pa3laMHi BEIIEeCTB M MaTepHalioB Ha HMX OCHOBE,
MO/JICJIMPOBAaHUE MOJIEKYJI BELIECTB, OOHapY)XeHUe, HAOII0AeHNE U ONMCAaHNUE JIEMOHCTPAIIMOHHBIX OIBITOB 10 MPOSBICHUIO OOHAPYKEHHBIX BEILIECTB
[IpY HarpeBaHUH (TUIaBJIeHUE, OOYTJIMBaHUE U TOPEHUE).

YraeBoaopoasl



AJKaHBI: COCTaB M CTPOCHUE, TOMOJIOTHYECKUH psiji. MeTaH U 3TaH — MPOCTEeHIINe IPEACTaBUTENN aJIKAaHOB: (PM3NYECKHE M XMMUYECKHE CBOHCTBA
(peaxmuu mpeodpa3zoBaHus M TOPEHHUS ), HAXOXKICHHE B IPUPOJIE, TIOITYYECHUE U TPUMEHEHHE.

AJIKEHBI: COCTaB M CTPOCHUE, TOMOJIOTHUECKUH Psil. DTUIICH U MPOIWIEH — MPOCTEHIINE MPEICTABUTEIN AIKEHOB: (DU3MYECKHE U XMMHUYECKHE
CBOMCTBA (peakLUu THAPUPOBAHMSL, TaJOT€HUPOBAHUS, TUAPATALIMH, OKHCICHHS U MIOJIMMEPU3aLIN ), IOJTYyYeHUEe U IPUMEHEHHE.

Ankanuensl: OyramueH-1,3 um wmetwiOyraauen-1,3: cTpoeHue, BaKHbIE XHUMHYECKHE CBOWCTBa (peakmus mosimMepusarnuu). [lomydenue
CUHTETUYECKOI0 KayyyKa U PE3UHBI.

AJKUHBI: COCTaB U OCOOEHHOCTH HArpy3KH, TOMOJIOTMYECKUN psAl. ALETWIEH — HpPOCTEHIINH IpeACcTaBUTENb AJIKUHOB: COCTaB, CTPOECHHE,
¢bu3nvecKkre 1 XUMHYECKHE CBOMCTBA (PeaKIMK THAPUPOBAHUS, TAIOTEHUPOBAHUS, THAPATALIUH, TOPEHUS ), TOJTYyYCHNE U TPUMEHEHHE.

Apensl. bensom: cocraB, ctpoeHne, (U3NYECKHE W XHMHUYECKHE CBOWCTBA (PEaKIMM TaJIOTCHUPOBAHWS W HUTPOBAHUS), IONy4EHHE H
npumMeHenue. Toryon: cocmae, cmpoenue, @uauueckue U XUMUUECKUEe CBOUCMEA (Peakyuu 2an02eHuUpoS8anus U HUMpOBAHUs), NOJYYeHue U
npumerenue. TOKCUYHOCTb apeHOB. [ 'eHeTnuecKast CBsI3b MEXJly YIJIEBOAOPOJaMH, IPUMEHAEMBIMU K Pa3JIUYHbIM KJIacCcaM.

[TpupoaHbIe HCTOYHHUKH YTIIeBO1Opo1oB. [Ipupoanslii ra3 u monyrHeie HeTsHBIE ra3el. HedTh u ee peructpanus. CriocoOsl nepepaboTku HEPTH:
NIEPEroHKa, KPeKUHr (TepMUYECKUH, KaTaluTHueckuil), nuponus. [IpoaykTel nepepaboTku He(TH, UX NPUMEHEHUE B IPOMBILIUIEHHOCTH U B OBITY.
KaMeHHBIH yTroyib U POYKTHI €r0 epepadOTKH.

OKCIEePUMEHTAIbHBIC METO/Ibl U3YUEHHUS BEIIECTB M WX MPEBPAIICHUH | O3HAKOMJICHHE ¢ 00pa3liaMH IIacTMacc, KaydyKoB U PE3WH, KOJIJIEKIIUA
«Hed1b» 11 «YT0mby, MoieapoBaHUE MOJIEKYJ YIII€BOJOPOIOB U IaJION€HONPOU3BOIHBIX, IPOBECHHNE IPAKTUYECKONW paboThl : OJyYEeHHE ITUJICHA U
H3YyYEHHUE Er0 CBOMCTB.

PacuérHble 3aj1auu .

Bbruuciienus mo ypaBHEHHMIO XMMHUYECKOTO peKuMa (Macchl, 00beMa, KOJIMYECTBa MCXOAHOTO BELIECTBAa WIIM COCTOSIHMS 0 M3BECTHOM Macce,
00BbEMY, KOJIMYECTBY OJIHOTO U3 UCXOJHBIX BEIIECTB WK IPOAYKTOB).

Kucnopoacoaepxamye oprannyeckne coeinHeHUs!
[IpenenpHBIE OJHOATOMHBIE CIIUPTHL. METAaHOI M ATAHOI: CTPOeHHUE, (PU3NUecKre U XUMUYECKHE CBOMCTBA (peaKInK ¢ aKTUBHBIMU METaJUIaMU,

TaJIOT€HOBOJIOPOJIaMHU, TOPEHHE), TpUMEHeHUe. BomopomHbie CBsI3M MEXAy MOJIEKyJaMd CHupToB. JleliCTBME MeTaHOJIa M dTaHOJa Ha OpPraHU3M
YeJIoBeKa.



MHOroaTOMHbIE CIIUPTHI. DTUJICHIIIMKONb U TIIMLEPUH: CTPYKTYpa, (pU3MUecKHue W XMMHUYECKHE CBOMCTBA (B3aMMOJCHCTBHE CO ILEIOYHBIMU
MeTaJlJIJaMH, aHaJIOTMYHas peakusi Ha MHOIOaTOMHbIE CIMPTHI). JlelicTBrue Ha opranusM yesioBeka. [ [puMeHnenune rauneprta u 3TUIICHTIIMKOJIS.

@DeHoII: CTpOoEeHUE MOJIEKYT, PU3UUECKUEe U XMMHUYEeCKHe cBoWicTBa. TokcuuHblil ¢penon. Ilpumenenne genona.

Anpaerunpl U kemousl . QOpMaANBIETHII, aAlECTANBICTU CTPOCHUE, (PU3UUECKHEe U XUMUYECKHUE CBOWCTBA (PEAKIMU OKHUCIICHUS W KadecTBO,
KauyeCTBO), MOJyYEHHE U IPUMEHEHHUE.

O/HOOCHOBHBIE IpeieIbHbIE KAPOOHOBBIE KUCIOTHI. MypaBbHHAs M YKCYCHAsi KUCIOTBI: COCTaB, GU3NYECKHUE U XUMUYECKHE CBOICTBA (CBOICTBA,
ol1mue Juis Kjacca KUCIIOT, peakiys 3TepuduKannm), NpuMeHeHue u npuMeHernre. CteaprHoBasi M OJIEMHOBAs! KUCIIOTHI KaK MPEACTaBUTENN BBICIIMX
KapOOHOBBIX KUCJIOT. MbUIa Kak BbICILIasi COJIb KAPOOHOBBIX KMCIIOT, UX MOIOLIEE JEHCTBHE.

CrnoxHable 3(UpBI KaK TPOU3BOTHBIE KapOOHOBBIX KHCIOT. ['maponu3 cioxubix 3¢upos. XKupel. ['maponus tBepaoctu. [Ipumenenue npoysoe.
buonoruueckas posb HaEeKHa.

VYrneBoabl: cocTaB, KiaccuUKaus MOCIEACTBHM (MOHO-, U- W MOJIUcaxapuibl). [Jr0Ko3a — MpocTeHIINii MOHOcCaxapua: OCOOEHHOCTH
coJiepKaHusl MOJIEKYJ, (PU3NYECKUE U XUMUYECKHUE CBOMCTBA (B3auMozeiicTBue ¢ ruapokcuiom meau(ll), okucnenne aMmmMuayHbIM pacTBOPOM OKCHJIA
cepebpa(l), BoccTaHOBIIEHUE, OpOXKEHUE TITIOKO3bI), HAXOXKACHHUE B IPUPOJIE, TPUMEHEeHUe, Ononorudeckas poib. Dotocunres. Opykrosa Kak n3oMep
TJIFOKO3BI.

Kpaxman u nemmiono3a kak npupojaHblie nojauMmepbl. CTpoeHHE Kpaxmana U LeuIrosi03bl. Pu3nyeckue W XMMHUYECKHE CBOMCTBA Kpaxmala
(Tuzmponu3, KaueCTBEHHAs! PEaKIUs ¢ HOA0M).

OKClepUMEHTAIbHBIE METO/Ibl U3YYEHUsl BELIECTB U MX MPEBpAIllEHUH : MPOBEACHNUE, HAOIIOIEHNE U ONMCAaHUE J€MOHCTPALIMOHHBIX OIBITOB!
rOpeHue CUpToB, KauecTBO COCTOSHUE OJJHOATOMHBIX CIMPTOB (OKHCcIeHHe 3TaHona okcuaa Meau(Il)), MHOroaToMHBIX COMPTOB (B3auMoJieiicTBHE
uepriuHa ¢ ruapokcuaom meau(ll)), anpaernaos (okuciaeHrne aMMUadHbIM). pacTBopoM okcuaa cepedpa(l) u runpoxcunom menu(ll), B3anmoaeiicteue
KpaxMmasa ¢ H0JIOM), IPOBEICHUE MPAKTUYECKON pabOThI: CBOMCTBA PACTBOPA YKCYCHOM KUCIIOTHI.

PacuérHble 3aj1aun.

Brrunciaenus 1o YpaBHCHUIO XUMHUYCCKOI'0 pCKUMa (MaCCLI, O6’bCMa, KOJMYECTBA MCXOJHOI'0 BEIIECTBA MJIM COCTOSHMS 110 M3BECTHOM Macce,
O6T>CMy, KOJMYCCTBY OJJHOI'O U3 UCXOJHBIX BCIICCTB UJIN HpO,ZLYKTOB).

A3OTCO,Z[Cp)KaH_[I/IC OpraHn4YCCKUC COCAUHCHU.



AMHUHOKHCIOTHl KaK aM(OTepHbIe OpraHuveckue coequHeHus. PHU3MUecKue M XWMHUYECKHE CBOMCTBA AMHHOKUCIOT (MO THITY TJIHMIIMHA).
buonornueckoe 3HaYeHHE aMHUHOKUCIIOT. [lenTumpt.

benku kak npupoaHble BBICOKOMOJIEKYISIpHBIE coequHeHMs. [lepBuuHas, BropuyHas U TpeTUYHasl CTPYKTYphbl O€IKOB. XMMUYECKHE CBOWCTBA
COCIUHEHUI: TUAPONIN3, JEHATYPALHs, KAYECTBEHHBIE COCTOSIHUS HA BEILECTBA.

OKCIIepUMEHTAIBHBIC METOJIbI U3YUCHHS BEIIECTB M WX MPEBPAICHHIA : HAOJIOJICHHE U ONHMCAaHUE JIEMOHCTPAIMOHHBIX OIBITOB: JACHATYpAIUs
OEITKOB IIPH HAIPEBAHUU, [IBETHHIC MEXaHU3MBI OCITIKOB.

BbICOKOMOJIeKyJIﬂprIe COCANMHCHUSHA

OCHOBHBIE TTOHATHS XUMUH BBICOKOMOJICKYJIAPHBIX COCJIMHEHMI MOHOMCp, MOJIMMEP, CTPYKTYPHOC 3BCHO, CTCIICHb INOJIUMCPU3ALIUU, CPCIAHAA
MOJICKYJIsIpHAas Macca. OcHOBHEIC MCTOABI CUHTC3a BBICOKOMOJICKYJISIPHBIX COCIUHCHHI — nmojJimMepusanus U MOJIMKOHACHC CAI M.

3KCH€DI/IMCHTEL]II)HI)I€ METOJBI HM3YYCHHUA BCHICCTB W HX HDGBD&HIGHI/IP'II O3HAKOMJICHUE C O6p&3HaMI/I N HCKYCCTBCHHBIMH BOJIOKHAMH,
IjracTMaccaMu, KaydyKaMHu.

MeXIpeAMETHBIC CBSI3H .

Peanuzanus MexXnpeIMeTHBIX CBsS3€dl NMpH U3yuyeHHH opraHumdyeckod xumuu B 10 Kiacce MOCPENCTBOM MCHOJIb30BaHUS Kak (uiocopuit
€CTECTBEHHO-HAYYHBIX IIOHATHM, TaK U IIOHATUHN, ABIISIOIIMUXCA CUCTEMHBIMU JUIS OTJAEIBHBIX IIPEAMETOB €CTECTBEHHO-HAYYHOT'O LIUKJIA.

OO01ue ecTeCTBEHHO-HAYUYHBIE TIOHATHUS: SIBJICHHE, HAYYHBIN (DaKT, TUIIOTE3a, 3aKOH, TEOPUs, aHATU3, CUHTE3, KIacCu(UKaIHs, TepUOIUIHOCTb,
Ha0Jt0/IeHNe, U3MEPEHNE, SKCIIEPUMEHT, MOICTMPOBAaHUE.

dusnka: mMarepus, SHEPrus, aToM, dJIEKTPOH, MOJEKYJa, SHEPreTUYeCKU ypOBEHb, BEIIECTBO, TEJIO, 00OBEM MAacChl, arperaTHOE COCTOSIHHE
BELIECTBA, BETMYNHA U3MEPEHUS U BEIMUMHA UX U3MEPEHUSI.

buonorust: knerka, opranusMm, 6uochepa, 0OMeH BEIIECTB B MpUHINIE, (POTOCHUHTE3, OMOJOTHYECKH aKTHBHBIC BellecTBa (OENKH, YriIeBOMIbI,
KUPBI, PepMEHTHI).

Feorpa(bmlz MMOJIC3HBIC NCKOIIACMbIC, TOPHBIC ITOPOABI, ITOJIC3HBIC HCKOIIACMBbIC, TOIIJIMBO, PECYPCHI.

TexHoorus: nuIeBbIe MNPOAYKTBI, OCHOBBI 3J0POBOI'0 IMUTAHUS, MOIOIINUEC CPECACTBA, JICKAPCTBCHHBIC U KOCMETUYCCKUC ITPCIapaThbl, MaTCpUaibl
N3 UCKYCCTBCHHBIX U CHHTCTHUYCCKUX BOJIOKOH.



11 KJIACC OBIIIAA U HEOPTAHUYECKAS XUMUSA

Teoperuyeckne 0CHOBbI XMMHH

XUMHYECKUH dMeMeHT. AToM. Slapo aroma, M30TONBI. DIEKTPOHHAS 000I04YKa. DHEPreTUYeCKHe YpPOBHH, MOAJCpNKAHUE YPOBHs. ATOMHBIC
opburtamu, s-, p-, d- snemeHTel. OCOOEHHOCTH pacHlpeelieHUs] JJCKTPOHOB MO OpPOUTAIsIM B aToMax 3JEMEHTOB IEPBBIX YETHIPEX IEPHOJIOB.
DneKTpoHHask Pa3HOBUIHOCTh AaTOMOB.

[Tepuonuueckuii 3akon u [lepuoaunueckas cucrtema o snementaM . . Menaeneesa. CBsizb nepruoandeckoro 3akoHa u [lepronueckoit CUCTEMBbI
snementoB JI. . MenpaeneeBa ¢ COBpeMEHHOM TeOpHed MPOYHOCTH aTOMOB. 3aKOHOMEPHOCTH HU3MEHEHHUS CBOMCTB AJIEMEHTAPHBIX JIEMEHTOB M
00pa3yeMbIX MU MTPOCTHIX M CJIOKHBIX BEIIECTB IO TPYIIIAM | IeproiaM. 3HAYCHHUE TTEPHOJNIESCKOr0 3aKOHA B HAYKE Pa3BHTHSL.

Crpoenue BemiecTBa. XHUMHUUYECKas CBsI3b. BUIbI XMMHUUYECKOW CBs3U (KOBAJIEHTHAs HEMOJSpHAs M TOJApHAs, MOHHAs, METAJTMYECcKas).
MexaHnu3mbl  00pa3oBaHUsS KOBAJICHTHOM XHWMHYECKOW CBsI3M (OOMEHHBIH W JIOHOPHO-aKIENTOPHBIM). BomopomHas cBs3b. BaneHTHOCTH.

DneKTpooTpulaTeaIbHOCTh. CTeneHb OKucieHus. IoHbI: KAaTHOHBI U AHUOHBI.

BemectBa MOJICKYJIAPHOI'O W HEMOJICKYJIAPHOTO BCIICCTBA. 3aKOH IIOCTOSHHOI'O COCTaBa CYHICCTBCHCH. Tursr KPpUCTATNIMYCCKUX peHIéTOK.
3aBHCHUMOCTH CBOMCTB BCIICCTB OT THUIIA KpI/ICTaHHI/I‘{CCKOﬁ peI_HéTKI/I.

HpennomeHHe 0 JUCIICPCHBIX O6CY)KI[€HI/ISIX. HcTuHHBIE U KOJJIOUIHBIE pacTBOPHI. MaccoBasi 10J15 BelllecTBa B pacTBOpC.

KHaCCHq)HKaHI/ISI HCOPraHN4YCCKUX COGHHHGHHﬁ. HOMCHKJ'IaTypa HCOPraHMYCCKUX BCHICCTB. I'emetnueckas CBS3b HCOPraHN4YCCKUX BCUICCTB,
OTHOCAIIAACA K Pa3JIMYHBIM KJIaCCaM.

XuMu4decKas peaKknus. KJ'IaCCI/I(I)I/IKaI_[I/IH OCHOBHOI'O UHI'PECANUCHTA B HeOpFaHquCKOﬁ )41 OpFElHH‘IGCKOI’I XUMHUU. 3aKOH COXpPaHCHUA MacCC BCUICCTB,
3aKOH COXpPaHCHUS U MPEBPALICHUA SHCPIUHU ITPHU ANHAMHWYCCKUX PCAKIUAX.

CKopocTh U3MEHEHUS, €€ 3aBUCUMOCTh OT Pa3IM4YHbIX (QakTopoB. OOpaTHMble COCTOSHUSA. XUMHUUECKoe paBHOBecue. DaKkTopbl, BIUSIOMINE HA
COCTOsIHME XuMH4eckoro paBHoBecus. [Ipuanmmn Jle Hlartens.

DnexTponauTnyeckas auccoruaiys. CuibHbIe U caadble 3JeKTPoauThl. Cpeu BOJIHBIX PACTBOPOB BELIECTB: KUCAsl, HEUTpaabHas, IET0YHAs.

OKHCIUTEITBHO-BOCCTAHOBUTEIBHBIE COCTOSHUS.



3KCH€DI/IMCHTEUIBHBI€ MCETOAbI M3YUYCHUA BCUICCTB U UX HDGBDaH_IeHI/If/'I . ACMOHCTPALIMOHHBIC T216JII/II_U)I «Hepnoanqecmﬁ CHUCTEMA BJICMCHTOB I[
n. Menneneeay, HU3y4YECHUE MoJenen KPUCTAJUIMYECKHUX PELIETOK, HaOII0/IeHUE
U OINHCaHUE JEMOHCTPALMOHHBIX U J1a00paTOPHBIX OMBITOB (pa3paboTka mnepokcuaa BennkoOpuTaHuu B paMKax KaTalld3aTopa, ONpeaeseHUE CPeEIbl
pPacTBOPOB BEIUIECTB ¢ YHUBEPCAILHOTO MHIUKATOPA, PEKUM HOHHOTO OOMEHA), MPOBEICHUE MPAKTUIECKOM padoThl «BiusiHue pa3nuuHbix (GakTopoB
Ha CKOPOCTb XUMUYECKOI'O COCTOSTHUS».

PacuérHple 3a1a4m .

Pacuérel no ypaBHEHUsIM BETpa, B TOM YUCJIE TEPMOXUMUUYECKHE PACUETHI, PACUETHI C UCIIOJIb30BAaHUEM MIOHATHUS «MAaCCOBasi A0JIs BELLECTBAY.
Heopranuyeckasi Xumus

Hemeramnsl. Tlonoxenue nemeraimoB B llepuonnueckort cucteme mo snementam J[. M. MenpaeneeBa U 0COOEHHOCTH TBEPIOCTH aTOMOB.
duznyeckue CBOMCTBAa HEMETAUIOB. AJIJIOTPOIUS HEMETAIIOB (IO MPUYMHE KUCIOPO/ia, cephl, (hocdopa 1 KUCIOPOa).

XUMUYECKHE CBOWCTBA OPraHMYECKHX HEMETAJUIOB (rajloreHOB, cephl, a30oTa, (ocdopa, yriepona U KpeMHHUS) U UX COCIUHEHHM (OKCHIOB,
KHCIIOPOJICOIEPKALUX KUCIIOT, BOJOPOIHBIX COSIUHEHUH).

[IpuMeHeHne TBepAbIX HEMETAIUIOB U UX COECIMHEHUM.

Mertamnel. [lonoxenue matepuano B Ilepuognueckoi cucreme snemeHToB [[. M. MenneneeBa. OCOOEHHOCTH COXpaHEHUs! 3JIEKTPOHHOTO
o0oJiouka aroMoB MeTauioB. OOuMe pusndeckue ceorcTBa MeTauIoB. CIijIaBbl METAIIOB. DJIEKTPOXUMUYECKUI psAJl HAPSIKEHHBIX METAJIOB.

XUMHYECKHE CBOMCTBA Kee3a (HaTpuid, KaJlui, KaJblIUid, MarHui, aIIOMUHUHN, IIMHK, XPOM, METAJUIbI, MEJb) M UX COCTMHECHHUSI.
O61ue cnocoObl moxydeHus: MeTauioB. [IpruMeHnenne MeTamioB B ObITY U MEXaHUUYECKOE 000pYyI0BaHHE.
OKCIIepUMEHTAIbHBIE METOJIbl M3YUEHHUs BEIIECTB M MX MPEBpAllleHUH : u3ydyeHue KosueKuuu «MeTalbl U CIUIaBb», 00pa3IloB HEMETAIUIOB,

PEIICHUE OSKCICPUMCHTAJIBHBIX 3aaa4, Ha6J'IIO)IeHI/Ie U ONMHUCAaHUC ACMOHCTPAIIMOHHBIX H na6opaTopHHx OIIBITOB (BSaHMOHeﬁCTBHe TUAPOKCHU A
MMPOUCXOAUT C paCTBOpaMu KUCIIOT U meﬂoqeﬁ, Kau4€CTBCHHOC COCTOAHNEC KaTHOHOB MCTaJ'IJ'IOB).

PacuérHble 3aj1aun.

Pacu€rel Maccel BeliecTBa HIIM o0BéMa raza 1o HN3BCCTHOMY KOJMYCCTBY BCIICCTBA, MACChl HJIN 00BEMa OIHOTO U3 MPUCYTCTBYIOIIHUX B
(bI/ISI/I‘-ICCKI/IX BCIICCTBAX, paC‘-IéTBI MacCChbl (06’LéMa, KOJIM4YECTBA BCI_I_ICCTBa) MMPOAYKTOB, €CJIX OAHO U3 BCUICCTB UMCCT IIPUMCCH.



XUMHUA U KU3Hb

Ponp xuMum B obecriedeHuu 3HEpreTHYecKol M MUIIeBON 0€30aCHOCTH, pa3BUTUS MeIULMHBL. [Ipe/uiojkeHne o HaydyHbIX METO/axX MMO3HaHMS
BEILECTB U YKOJIOTUYECKON YCTONYUBOCTH.

Hpel[CTaBJIeHI/IH 00 O6IJ_[I/IX HAaYYHBIX NPpUHIOUIIAX MTOJYUCHUS IMIPOMBINIJICHHBIX ITPOMBINIJICHHBIX BCUICCTB.

YemoBek B MHPC BCIICCTB U MATCPHAJIOB: BAXKHBIC CTPOUTCIIBHBIC MATCpHaJibl, KOHCTPYKIMOHHBIC MAaTCpHaJIbl, KpaCKu, CTCKJIO, KCPaMHKa,
MaTCepuraibl AJid 3JICKTPOHUKH, HAHOMATCPHUAJIbI, OPIraHUYCCKNEC U MUHCPAJIbHBIC YI[O6peHI/I$I.

XUMHsI ¥ 3J0pPOBbE YEJIOBEKA: MPaBUiIa IPUMEHEHUS JICKApCTBEHHBIX MPETapaToB, MpaBuiIa 0€30acHOT0 MCIIOJIb30BaHM TPEnapaToB OBITOBOI
XUMUU

B IIOBCEIHEBHOU JKU3HU.

MexxnpeaMeTHBIE CBSI3HU .

Peanu3zanus MexnpeMETHBIX CBS3€H TPU U3yUYEHUH 00111el 1 HeOpraHUuYecKoi XxuMuu B 11 ki1acce ocy1ecTBIsieTcs IOCPEICTBOM UCTIOIb30BaHU S
KaK €CTECTBEHHO-HAyUYHBIX MIOHATHM, TaK U IIOHATUHN, SBIIIFOIIMXCS CHCTEMHBIMHU JUUISL OTIEIBHBIX IIPEAMETOB €CTECTBEHHO-HAYYHOT O [IUKJIA.

OO0mme ecTecTBEHHO-HAYYHBIC TOHATHUS: Hay4dHble (aKThl, TUIOTE3a, 3aKOH, TEOpHsA, aHaJIU3, CUHTE3, KJIacCU(PUKAIMs, TEPUOIUIHOCTb,
HaOI0/IeHNE, SKCTIEPUMEHT, MOJIETUPOBAaHUE, U3MEPEHNE, SIBICHUE.

®duznka: Marepusi, YHEPTUsi, aTOM, FJIEKTPOH, MPOTOH, HEUTPOH, MOH, U30TOIN, PaJMOAKTUBHAS Macca, MOJIEKYyJa, YHEPreTUUECKUIl YpOBEHb,
BEIIIECTBO, TEJIO, 00BEM, arperaTHOE COCTOSTHUE BEIIECTBA, pa3MepHasi BETMYMHA U BEJITMYMHA UX U3MEPEHUS, CKOPOCTh.

buonorus: knerka, opraHu3M, 3KocucTeMa, Onocdepa, MaKpo- 1 MUKPO3JIEMEHThI, BUTAMUHBI, 0OOMEH BEIIECTB B COCTOSHUU.
I'eorpadus: mone3Hble UCKOMIAEMbIE, TOPHBIE TOPO/IbI, OJE3HbIE HCKOMIAeMbIe, TOIIMBO, PECYPCHI.
TexHoornu: XMMHYECKas MPOMBIIIJIEHHOCTD, METAJUTYPrUsl, IPOU3BOACTBO CTPOUTENIBHBIX MAaTEPUAJIOB, CEIbCKOX03A1CTBEHHOE KOCMETUYECKOE

IMPOU3BOJCTBO, IMMUIICBAsA MPOMBIINIJICHHOCTD, Q)apMaueBTquCKas{ MPOMBIINIJICHHOCTB, ITPOU3BOACTBO X MPEIapaToB, MIPOU3BOJACTBO KOHCTPYKIITMOHH BIX
MaTCepuraIoB, SJICKTPOHHASA MMPOMBINIJICHHOCTD, HAHOTCXHOJIOTHH.



I[INTAHUPYEMBIE PE3VYJIbTATBI OCBOEHU A [TPOT'PAMMBI 110 XUMUWM HA BA30OBOM YPOBHE CPEJIHET'O OBILIEI'O OBPA3OBAHU A
JIMYHOCTHBIE PE3YJIBTATHI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3ylIbTaTaM OCBOCHHS OOYYEHHs MO IMpOrpaMMaM CpelHero ooumiero oOpa3zoBaHUsl (JIMYHOCTHBIM,
METamnpeMETHBIM U TIpeIMeTHbIM). HaydHo-meToaudeckoii pa3paboTku PexoMeHmaTenbHbIX pe3yabTaTOB BHEAPEHUS MPOTPaMM CPEIHEro OOIIero

O6pa30BaHI/I5I SIBJISICTCSI CHCTEMHO-MBICITUTEIBHBIN IIOAXO0d.

B coorBercTBUM C CUCTCMHO-ACATCIbHOCTHBIM IMOAXOJO0M B IMO3TAIIHBIX JIUYHOCTHBIX PE3yjibTaTaxX OCBOCHHUA IPEAMETA «XuUMHS» Ha YPOBHC
CpeaHcero 061]_[61" (¢} O6paSOBaHI/IH BBIACIIIFOTCS CIICAYIOIMUEC COCTABIIAIOIIUC!

OCO3HAHHC 06y‘IaIOIJ_II/IMI/ICH HaIeu pOCCHﬁCKOﬁ Fpa)KI[aHCKOﬁ HACHTUYHOCTH — IIOMOIIb K CaMOpPa3BHUTHIO, CaMOCTOATCIIbHOCTH H
CaMOOIPCACICHUTO,

HaJu4yre MOTUBAIIUU K O0YUYEHUIO;
I[EJICHANIPABJICHHOE Pa3BUTHE BHYTPEHHUX YOCKICHUH JIMYHOCTH HA OCHOBE KJIFOUEBBIX [IEHHOCTEH U MCTOPHUCCKUX TPAIUIIHA HAYKU XUMHUU;

FOTOBHOCTb M CIIOCOOHOCTH o6yqa}01unxc;1 PYKOBOAUTHCS B cBOCH ACATCIIBHOCTH LCHHOCTHO-CMBICIIOBBIMU YCTAaHOBKaMU, CO6J'IIO,I[CHI/ICM
OEJIOCTHOCTH CUCTEMBI XUMHUYCCKOI'O 06pa3OBaHI/I$[;

HaJIN4YNEC NPAaBOCO3HAHUA Ka)KI[OfI KYJBbTYPBI 1 CIIOCOOHOCTEH CTAaBUTH eI 1 CTPOUTD )KU3HCHHBIC ITJIaHBI.

JImaHOCTHEIC PE3YyIbTAaTbl OCBOCHUS MPEAMCETA «XHMHS npeanojgararoTcs B CAMHCTBE y‘~I€6HOI>i M BOCIIMTATEIbHOU JACATCIIBHOCTU B COOTBETCTBHU U
C TYMaHUCTUYCCKMMHU, COLHUOKYJIBTYPHBIMU, AYXOBHO-HPABCTBCHHBIMU HCHHOCTAMHU W HACATIaMH pOCCI/II\/’ICKI/IX HIKOJBbHBIX 06HI€CTB, IMPUHATBIMU B
O6H.[CCTB€ HOpMaMH W TpaAulHusIMU, CHOCO6CTBYIOIJ_II/IMI/I nmponeccy CaMoOIIO3HAHUA, CaMOPAa3BUTHUA W HPABCTBCHHOI'O CTAHOBJICHHUA JIMYHOCTHU

o0yJaronmxcs.

JImaHOCTHEIE PE3YIbTATEI OCBOCHUS MPEAMETA «XUMHUS OTpaXxaroT C(l)OpMI/IpOBaHHOCTI) OIThITA ITO3HABATEIILHOMN U HpaKTHLIeCKOfI JACATCIIbHOCTH
o6yqa101u1/1xc;1 o peajim3anun OCylmeCTBIIICMBIX B COLIMAJIBHBIX IICHHOCTAX , B TOM YHCJIC B YaCTHU:

1) BbIcIICe 00pa3oBaHue :

OCO3HAHHOCTb OGy‘-ICHI/I}I MNPpUBOAUT K UBMCHCHHUIO CBOMX KOHCTUTYHMOHHBIX ITPAB U IIPaB, CO6J'IIO,Z[CHI/I$I 3aKOHAa U IIPaBOIOPAAKaA,



MMpEACTABJICHUEC O COLIMAJIBHBIX HOpMax 1 MnpaBujiax MCKIMIYHOCTHBIX OTHOIIICHUH B KOJIJICKTUBE,

YCHJIS K COBMECTHOM TBOPUYECKOH €ATEIHHOCTH IIPU CO3JJaHUH HayYHBIX IPOEKTOB, PEUICHUH HAYYHBIX U MMO3HABATEJIBHBIX 3a/1a4, XUMHUYECKIX
AKCIIEPUMEHTOB;

CIIOCOOHOCTH ITOHUMATh U NpHUHUMATh MOTHUBBI, UCH, JIOTUKY U APTYMCHTBI APYTIUX IIPU aHAJIN3C pa3JIMYHbIX BUI0B yqe6H0ﬁ JCATCIIbHOCTH,
2) MAaTPUOTUYIECCKOI'0 BOCIIMTAHUSA :
HEHHOCTHOI'O OTHOLICHUA K HCTOPUUCCKOMY U HAYYHOMY HACJICAUTO OTEYECCTBEHHOM XUMUHU,

Hozmepxq(a mponecca TBOpUYCCTBA B TCOPUAX U MPAKTHUYCCKOM INPUMCHCHUU XUMHUHU, OCO3HAHUC TOI'0O, YTO JOCTHUKCHHA HAYKH C€CTh PE3YyJIbTAT
JJIUTCIIBHBIX I/ICCJICIIOBaHI/II\/JI, KPOIIOTJIIMBBIX SKCIICPUMCHTAJIBHBIX ITOMCKOB, IOCTOAHHOI'O TPpyJda y‘-IéHbIX U MPAKTHUKOB;

WHTEpPEC M IM03HABATEIIbHBIX MOTHMBOB B TOJYYCHHH U TOCIEAYIONIEM aHaiau3e WHGOpPMAIMu O TEPEIOBBIX TOCTHKEHHUSIX COBPEMEHHOM
OTCUYCCTBCHHOU XHNMHUU;

3) AYXOBHO-HPABCTBCHHOI'0 BOCIIMTAHUSA
MOPaJIbHOTO CO3HAHUS, STUYCCKOI'O ITOBCACHU A,

CIIOCOOHOCTH OLICHUBATh CUTyaluu, CBA3aHHBIC C XUMHNYECKUMHU SBJICHUAMU,
W NPpUHUMATb OCO3HAHHBIC PCIICHHW A, OPUCHTHPYACh HAa MOPAJIbHO-HPABCTBCHHBIC HOPMbI U ICHHOCTH,

METO/]T OLIEHKH CBOErO MOBEICHUS U JEHCTBUM CBOMX TOBAPHUILEH C MO3UIUNA MOPAIBHBIX M MPABOBBIX HOPM U OCO3HAHUSA MOCJIEACTBUM ITUX
IOCTYIIKOB;

4) popmupoBaHue KyJbTYPHI 310POBb:
[TonnmManue 310pOBOro 1 6e30MacHOro 00pasa KU3HH, HEOOXOIUMOCTh OTBETCTBEHHOTI'O OTHOIIEHUS K COXPAHEHHIO IICUXUYECKOTO 37I0POBbS;
co0IroieHHe MpaBuJl 0€30MMacHOT0 OOPAILEHHS C BEIIECTBAMU B OBITY, TOBCETHEBHOM KU3HU U B TPYAOBOI 1€ATEIHHOCTH;

ITOHUMaHHE HeHHOCTeﬁ WHAUBUAYAJIBHOI'O IIpaBa WU KOJIJICKTUBHOI'O 0e30macHOro MOBEACHHWS B OTHOUICHUHA YT'PO3 3JO0POBBIO U JKU3HU J'IIO)ICfI;



OCO3HAHME TOCIEACTBHI U HETIPUATHUS BPEIHBIX MPUBBIUEK (YHOTpeOICHUE aJIKOT OIS, HAPKOTUKOB, KYpEHUS);
5) Tpya0BOro BoCIMTAHMSA:

KOMMYHUKATUBHOH KOMITIETEHTHOCTH B Y4€OHO-HCCIIEAOBATEIbCKOW JESITEIbHOCTH, OOIIECTBEHHO ITOJIE3HON, TBOPUYECKOW M JIPYrHUX BHIAX
JICSITCIILHOCTH,

YCTaHOBKA Ha aKTUBHOE YYaCTHE B PEIICHUH MPAKTUUECKUX 3a/1a4 COI[MAIbHOM HAMPABIEHHOCTH (B paMKaxX CBOETO Kjlacca, IIKOJIbI);
K MPAKTUYECKOMY M3yYEHUIO Tpodeccuii MTrHOBEHHOTO POJia, B TOM YHCJIe Ha OCHOBE MIPUMEHEHHUSI IPEIMETHBIX HHTEPECOB 110 XUMUU;
60pn0a 3a TpyH, 3a TPYI U Pe3yNbTaThl TPYA0BON AESATENbHOCTH;

nmoaxoa K OCO3HaHHOMY BLI60py HHHHBHHyaHLHOﬁ TPaCKTOpUHn O6pa30BaHI/I${, 6yz[y1uel71 HpO(i)eCCI/II/I " p€ain3allui HOPMAJIbHBIX JKW3HCHHBIX
IJIaHOB € YUCTOM JIMYHOCTHBIX UHTCPCCOB, croco0HoOCTEN K XUMHHU, HHTCPCCOB U o6pa3a KHU3HU 06IHCCTB8.;

6) ’3Ko0JI0rNYecKoe BOCIIUTAHHE:
9KOJIOTUYECKHUM MPUOPUTET OTHOLIEHUN C TPUPOIOH, KAaK UCTOYHHUK CYILIECTBOBAHUS KU3HU Ha 3€MIIE;

IMOHMMaHUE TJ100aIbHOTO XapaKkTepa ISKOJOTHUYCCKUX Hp06ﬂeM, OKOJIOTHYCCKUX SKOHOMHUUYCCKUX IPOLECCOB B COCTOAHUHN HpHpOI[HOﬁ n
COLIMAJIbHOM Cpeabl;

OCO3HaHUsA HCOGXOI[I/IMOCTI/I HCIIOJIb30BAaHUS JOCTHKECHUM XUMHUU JJIS peuieHusA BOIIPOCOB pallMOHAJIBHOTO ITPUPOJAOIIOJIE30BAHUS

AKTUBHBIC HCTIPUATHDBIC ,Z[eI\/'ICTBI/IH, MMPUHOCAIINEC BPCI OKPY)KaIOHleﬁ HpI/IpO,Z[HOﬁ Ccpeac, HaBbIKHU IMPOTHO3UPOBAHUS SKOJIOTHICCKUX MOCJIEICTBUI
Hp@HHpHHHMaTGHBCKOﬁ ACATCIIBHOCTH U NIPCAOTBPAILLICHUA UX;

MexnyHapoaHbIl Pa3BUTOTO 3KOJIOTMYECKOTO MBIIIIEHUS, KYJIbTYpbI, OIbITA ACITEIbHOCTH IJIaBHOW HAINPABIEHHOCTH, HABBIKOB PYKOBOJICTBA
MU B TIO3HABaTEJbHOM, KOMMYHUKATUBHOM U COLIMAJIbHON MPAKTHKE, CIIOCOOHOCTEN U YMEHUMN, aKTUBHO IO/JIEPKUBAIOIINX HJIE0JIOTHIO reMo(oomu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUSA:

c(hOpMHUPOBAHHOCTh MUPOBO33PEHHSI, COOTBETCTBYIOIIASI COBPEMEHHOMY Pa3BUTHIO HAYKH U OOIIECTBEHHOM MPAKTUKH;



ITorumanne CHGLII/I(l)I/IKI/I XUMHHU KaK HAYKHU, OCO3HAHUSA €€ ABMIKCHUSA B PAMKaX HAYYHOT'O MBIINIJICHUA, CO3AaHUA HCJIOCTHOCTU MMPEACTABIICHUA 00
OKpYyKaroumeM MHUPE KaK O CIMHCTBC IPHUPOABLI U YCJIOBCKA, B ITIO3HAHUHN 3aKOHOMepHOCTeI>'I u yCJIOBI/Iﬁ COXpPAaHCHUS CCTCCTBCHHOI'O PABHOBCCHUS;

yOeXIEHHOCTH B 0CO00I MHHOBALIMOHHOCTH XUMUH ISl COBPEMEHHOM LIMBUJIM3AIMU: B €€ TYMAaHUCTUYECKON HAIIPABICHHOCTH U BaXKHOM POJIH B

CO3/IaHUU HOBOHM 0a3bl MaTepUaNbHON KYJIBTYPBI, YTO CBSI3aHO C MPOOJIEMaMU Pa3BUTHs YeJOBEUYECTBA — PECYPCHOM, SHEPreTHUUECKOM, MUIIEBON U

OCHOBHOU 0€301aCHOCTH, B Pa3BUTUU HAYKH, 00CCIICUCHHS YCIOBHM MPOTPECCUBHOTO TPYAA M SKOJOTUYECKOW KOM(DOPTHOM KHU3HB KaXIOTO WICHA
00111eCTBA;

C€CTCCTBCHHO-HAaY4YHasA I'paMOTHOCTh: INOHMMAHUC IMPHHIOHWUIIOB METOJOB IIO3HAHHUA, IMIPUMCHCHHUC B HAYYHBIX HayKax, CIIOCOOHOCTH [MoJIy4aTb
3HaHHUA AJ1d aHaJIu3a u 00BSCHCHHUS MEPCICKTUB OKPYKAOIIECTO MHpPa U IIPOUCXOAAIIUX B HEM I/ISMGHGHI/Iﬁ, HaBBIKH JI€JI1aTh 000CHOBAHHbBIC BBIBOJIbI Ha
OCHOBC IIOJTYUYCHUS HAYUYHBIX (1)aKTOB u (I)aKTI/I‘ICCKI/IX JaHHBIX C LECJIBIO JOCTOBCPHBIX BHIBOAOB,

CIIOCOOHOCTH CaMOCTOSATENLHO HCITOIL30BaTh XUMHYECKHE 3HAHUS JJIA PCIICHUA npo6neM B CCTCCTBCHHBIX JKU3HCHHBIX YCIIOBUAX,

HUHTCPCC K IMTO3HAHUIO U HCCIIeI0BATEIbCKOM JACATCIIBHOCTH,

CIIOCOOHOCTh M CIIOCOOHOCTH K HEMPEPHIBHOMY OOpA30BaHUIO W CaMOOOPa30BaHUIO, K AKTUBHOMY TOJYYEHUIO HOBBIX 3HAHHWH 110 XMMHU B
COOTBETCTBHUH C KUZHEHHBIMH MOTPEOHOCTAMU;

WHTepec k 0COOEHHOCTSM Tpy/ia B pa3IMYHbIX BUaX MPOPECCHOHANTBHOMN NesITeTbHOCTH.
METAINIPEAMETHBIE PE3YJIbTATHI

MeTtanpeameTHble pe3ynbTaThl OCBOCHHS Y4eOHOTO npeameTa « XUMHUs» Ha YPOBHE CpelHEero o0uiero o0pa3zoBaHus BKIOYAIOT:

3HaYUMBIE ISl POPMUPOBAHUS MUPOBO33PEHUS 00YUaIOIMIMXCS MEXAUCHUIUITMHAPHBIE (MEXKIPEAMETHbBIE) O0II€HAayUHbIE OHATHUS, OTPAXKAIOIINE
L[EJIOCTHOCTh HAyYHBIX KapTHUH MHpa U CHIEeNU(PUKY METO/I0B TO3HAHUS, BIMSIHNUE B HAyUHBIX HayKaX (MaTepus, BEIIECTBO, SHEPIHsl, SIBJICHHUE, ITPOILIECC,

CHUCTEMA, Hay‘lHBIﬁ (I)aKT, NpUHIMUII, TUIIOTE3a, 3aKOHOMCPHOCTb, 3aKOH, TCOPUs, UCCIICJOBAHUC, H3.6J'IIOI[eHI/Ie, HU3MCPCHUC, SKCTICPUMCHT U leyrI/Ie);

YHUBEpCAJbHBIE TEXHOJIOTMYECKHE JEHCTBHS  (IIO3HABaTelIbHbIE, KOMMYHHMKATUBHBIC, pETYJIATHUBHBIE), oOecreyeHne oOecreueHus
(GYHKIIMOHATIBHOW IPaMOTHOCTH M COIIMAJIBHBIX HABBIKOB 00YYarOIINXCS;

CIIOCOOHOCTH O6y‘IaIOH_[I/IXC$I HCIIOJIB30BaTh OCBOCHHBLIC MCKAWCHUIIIMHAPHBIC, MUPOBO33PCHYCCKUC 3HAHUA W YHUBCPCAJIBHBIC TCXHHUYCCKHUC
HCﬁCTBHﬂ B II03HABATEIbHON U COHH&HBHOﬁ IPpaKTHUKE.



MeTaHpGI[MeTHBIe PasMBIIUICHUA PE3YJIbTAThl OBJIAJACBAOT YHHUBCPCAJIbHBIMU y‘-I€6HBIMI/I IMO3HAaBATCJIbHBIMH, KOMMYHUKATUBHBIMU U
PEryjIiTUBHBIMUA HeﬁCTBHﬂMH.

Bianenue yHuBepcaJibHbIMU Y4eOHBIMHU NMO3HABATEIbHBIMHY JI€HCTBUSIMU:
1) 6a30Bble JIOTHYECKHE IeliCTBUA:
CaMOCTOSITENILHO C(OPMYIIHPOBATH U AKTYaIU3UPOBATH MPOOIIEMY, BCECTOPOHHE €€ PACCMOTPETD;

OonpeCAC/IATh HCIN ACATCIBbHOCTH, 3a1aBaTb IApaMCTPbl U OIPCACIIATH KPHUTCPHUH HUX ,Z[OCTI/I)KGHI/II‘/'I, COOTHOCHUTB PE3YJIbTAThl ACATCIBHOCTH C
IMOCTAaBJICHHBIMU Bparamu,

HCII0JIb30BAaTh IIPU OCBOCHHU 3HAHUMN MMPUEMBI JIOTHYCCKOI'0 MBINUICHUA — IMOMYJIAPHBIC XapaKTCPHBIC 3JICMCHTBI MMOHATHU U COXpPAaHATh HUX
B3aUMOCBA3b, UCIIOJIB30BATh COOTBCTCTBYIOIINEC ITOHATHA I 00BICHEHHS OTACIBHBIX (1)&KTOB u O6”beKTOB;

BBI60p OCHOBaHUH U KpUTCPUCB OJIs1 HAHUMOHAJIbHBIX BCIICCTB U OKOHOMUYCCKOI'O O6OCHOB8.HI/I$I;
COXPAHAIOTCA NPUINHHO-CICACTBCHHBIC CBA3U MCKAY N3YHYaCMbIMU SABJICHUAMMU,

CTPOUTH JIOTHUYCCKUEC PACCYKICHUA (I/IHI[YKTI/IBHI)IC, JACAYKTUBHBIC, II0 aHaHOFI/IﬂM), BbIABJIATE 3aKOHOMCPHOCTH MW IMPOTHUBOPCYHA B
paccMaTpruBACMBIX SABJICHUSX, (I)OpMy.TII/IpOBaTI) BBIBOJbBI U 3aKJIFOYCHUA,

MPUMCHATH B ITPOLCCCC NMO3HAHU A, UCITIOJIB30BATh B XUMUHU CUMBOJIMUCCKHUC (3HaKOBLIe) MOACIN, HpeO6paSOBBIBaTB MOZCIIbHBIC TPECACTABJICHUS —
XUMHUYECKHUM 3HAK (CI/IMBOJ'I) DJICMCHTA, XUMUYCCKYIO CI)OpMyJ'Iy, YpaBHCHHUEC XUMUYCCKOTO COCTOSAHUA — IIPHU YCIIOBUU CO6J'II-0I[€HI/ISI TCOPCTUICCKHUX

MMO3HABATCJIbHBIX W MPAKTHYCCKUX 3ala4d, NPUMCHATbL HA3BAHHBLIC MOJICJILHBIC MPCACTABJICHUA JIsI OMMCAHUA XAPAKTCPHBIX IMPHU3HAKOB H3YyYaCMbIX
BCIICCTB U BAXXHOC 3HAYCHUC.

2) 6azoBbIe HCCIeN0BaTEIbCKHE 1eliCTBHS:
BIIa/IETh OCHOBAMHU METOJIOB HAYYHOT'O TTO3HAHUS BEIIECTB U YCTOMUMBOTO KIUMATa,

q)OpMy.TII/IpOBaTB LEJIN U 3aa9 UCCIICAOBAHUSA, UCITIOJIB30BATh IMOCTABJICHHBIC U 3apaHCC C(bOpMy.TII/IpOBaHHBIC BOIIPOCHI B KAYCCTBC UHCTPYMCHTA
IIO3HAaHUA U OCHOBBI JJIsA (I)OpMI/IpOBaHI/ISI TUIOTE3 B CTOPOHY MPABUIIBHOCTH BbICKA3bIBACMbBIX Cy)KIlGHHﬁ;



o0yajaTenb HABBHIKOB CAMOCTOSITENILHOTO IUIAHUPOBAHHS M TPOBEICHHS YUYEHHUUECKUX SKCIIEPUMEHTOB, COBEPIICHCTBOBATH HCCIICAOBAHMUS,
HaOII0aTh 3a XOAOM IPOLECCa, CaMOCTOSTEIbHO MIPOTHO3UPOBATh €ro Pe3yibTar, (JOpMyJIUpoBaTh OOOOILIEHUS U JIeNaTh BBIBOJBI OTHOCHUTEIBHO
JOCTOBEPHOCTH PE3Y/IbTAaTOB UCCIIEAOBAHUS, IPEACTABIACT cO00M 000CHOBaHHBII OTUET O MPOJICIAHHON paboTe;

HpI/IO6peCTI/I OIIBIT y‘lCHOfI HCCHGHOB&TCHBCKOﬁ n HpOCKTHOfI JCATCIIbHOCTH, 00ecIIeYnuTh BO3MOKHOCTh M T'OTOBHOCTH K CaMOCTOATCIIbHOMY
IMOUCKY MCTOAOB PCUICHUSA IMPAKTUYCCKUX 3aa4, IPUMCHCHUIO PA3JIMUYHBIX MCTOAOB IMO3HAHUS.

3) pa6ora ¢ nngopmanmeii:
OPHEHTUPOBATHCS B PA3IMUHBIX HCTOUHUKAX HH(pOpMANK (HAYIHO-TIOMYJISIPHAS JINTEPATypa XUMHUECKOTO COJIEPKAHMsI, CITPABOYHBIE TOCOOHS,
pecypcel  VIHTepHeTa), aHAIM3UPOBaTh HWH(POPMAIMIO pPA3IMYHBIX BHJAOB H (OpPM TPENCTABICHUS, OIEHUBATh €€ JO0Ka3aTelIbHOCTh W

HCIIPOTUBOPCUUBOCTD,

q)OpMy.HI/IpOBaTb 3aIIpOChl U IIPUMCHATDH PA3JIMYHBIC MCTObI ITPHU ITIOUCKC U 0T6ope I/IH(bOpMaI_II/II/I, H606XOI[I/IMHG JUJIs1 BBIITIOJIHCHUS HAYYHBIX 3a/1a4
OIMPCACIICHHOI'O THUIIA,

PUOOPECTH OMBIT UCTIONB30BaHMS HH()OPMAIIMOHHO-KOMMYHHKATUBHBIX TEXHOJIOTUN M PA3IMYHBIX TOUCKOBBIX CUCTEM;
CaMOCTOSITENTLHO BBIOPATh ONTUMAIIbHYIO (hOpMY MpEACTaBIeHUS HHPOPMALUH (CXeMbl, IpadUKH, TUarpaMMBbl, TaOIHIIbI, PUCYHKH U IPYTHE);

UCIOJIb30BaTh HAYYHBIM SI3bIK B KaueCTBE CpeACTBAa IpU padoTe ¢ MEAMLUMHCKUMM JIAaHHBIMH: NMPUMEHATh MEXIpeIMeTHble ((uznueckue u
MaTeMaTHYeCKHEe) 3HaKU U CUMBOJIBI, (hOopMyIibl, aOOpeBHaTypbl, HOMEHKIATYPY;

HCIIOJIB30BaTh U HpeO6p330BBIBaTI) 3HAKUCO-CUMBOJIMYCCKUE CPECACTBA BUANUMOCTHU.
B.ﬂane}me YHUBEPCAJIBbHBIMA KOMMYHHUKATUBHBIMH HeﬁCTBHHMH:

3aaaBaTb BOIIPOCHI 1o CYIJ_[eCTBy}OH_[eﬁ O6Cy>K,[[3.CMOI>i TEMC B X0€ Jauajiora
/U O6Cy>K)IeHI/I$I, BBICKa3bIBaTh UJCH, (bOpMy.]'IHpOBaTI) CBOM NPCIIOKCHUA OTHOCUTCIIbHO BBIITIOJTHCHU A HpeJIHO)KeHHOﬁ 3aJa4u,

JIOCTUTAETCA C MPE3EHTALMEN PE3YJIHTATOB MTO3HABATEIILHOM JAESATEIbHOCTH, IMTOTYYEHHBIX CAMOCTOSTENBHO UJIM COBMECTHO CO CBEPCTHUKAMU NPU
MPOBEICHUN XUMHUYECKOTO HIKCIIEPUMEHTA, MPAKTUYECKON pabOThI MO UCCIEIOBAHUIO CBOMCTB M3y4aeMbIX BEIIECTB, PEAIU3AIMH MTPOEKTa POEKTa U
dhopmyTupoBaHUHT BBIBOJIOB
0 pe3yNbTaTaM MPOBEAEHHBIX UCCIIEIOBAHUN MTyTEM COTJIACOBAHMS MO3UIIUN B X0/ OOCYKICHUS U 0OMEHA MHEHHSIMH.



Buaagenue YHUBEPCAJIBHBIMUA PEryJIITUBHBIMUA JeHCTBUSIMMU:

CaMOCTOATENIBHO IUIAHUPOBATh U U3Yy4aTh CBOIO IIO3HABATEIIBHYIO ACATECIBHOCTD, ONPENCNATh €€ LU U 3a1a4d, KOHTPOIUPOBATh U 10 Mepe
HEO0XO0AMMOCTH KOPPEKTUPOBATh AJITOPUTM JCHCTBUI MPHU BBHIOIHEHUU HAYYHBIX W UCCIENIOBATEIbCKUX 3ajay, BEIOMpaTh Hanbosnee 3((HeKTUBHBIHI
CIOCO0 MX PELICHUs C yYETOM MOIy4Y€HHUSI HOBBIX 3HAHUI O BEIEeCTBaX U pabounX peaKimsix;

U3Y4YUTH CAMOKOHTPOJIb CBOEH JEATEIBHOCTH HA OCHOBE CAMOAHAIN3a U CAMOOLICHKHI
IMPEAMETHBIE PE3YJIBTATBI 10 KJIACC
[Ipenmert pe3ynbTaThl OCBOEHUS Kypca «OpraHuyeckas XMMHs OTPaKkaroT :

C(bOpMI/IpOBaHHOCTL HpCIICTaBJIeHI/Iﬁ 0 XUMHUYCCKUX HUCTOYHUHKAX eCTeCTBeHHO-Hay‘-IHOfI KapTUHBI MUpaA, POJIM XUMUH B IMO3HAHUU IIPHUPOALI, B
Pa3BUTHH MBIIUICHUS U KYJIbTYPbI JIMYHOCTH, €€ (YHKIIMOHAIbHAS IPaMOTHOCTh, CO3JaHHAs JIUIsl PEIICHHs MPAKTHYECKUX 3a7a4 U DKOJOTHYECKU
00OCHOBaHHOT'O OTHOULICHHSI K CBOEMY 3/I0POBBIO U IIPUPOIHOM CpPeJie;

obecrieunBaeT cucreMy oOecreueHHsl 3HaHWH, KOTOpas BKJIIOYaeT B ceOs: OCHOBOIIOJIATAOUIME MOHATUS (XUMHUYECKHI SJIEMEHT, aToM,
AJIEKTPOHHAsT 000JI0YKa aTOMa, MOJIEKYJA, BAJIEHTHOCTH, 3JIEKTPOOTPHUIATEIBHOCTh, XMUMHUYECKast CBA3b, CTPYKTypHas (opmyna (pa3BépHyTas u
COKpamiéHHas), MOJb, MOJISIpHas Macca, MOJSPHBIA 0O0BEM, YIIIEPOJIHBIA CKeNeT, (YHKIHMOHANbHAs Tpynma , pajuKan, H30MEpHs, HU30MEpbl,
TOMOJIOTMYECKUN PpsAZl, TOMOJIOTH, YIJIEBOAOPOJIbl, KUCIOPOJHBIE M a30TCOJAEpPKAIIME COETUHEHHUS, MOHOMEp, IOJIUMEp, CTPYKTYpPHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE COEMHEHUs); TEOPUU U 3aKOHBI (Teopus (pusnueckux pe3yiabTaToB A. M. BytiepoBa, 3akOH COXpaHEHMs MaccChl BEILIECTB);
(opMarIbHOCTH, CUMBOJUYECKHM S3BIK XMMHUHU; MHUPOBO33PEHUYECKHE 3HAHMS, OOOCHOBaHHE B OCHOBE MOHHMMAaHUS MPUYMHHOCTH U CHUCTEMHOCTH
SKOHOMHUECKOTro 3(dekTa, (haKTOJIOrHuecKue CBeIeHUsI O CBOMCTBAX, COCTABE, MOJYYEeHUH U 0€3011aCHOM UCIOJIb30BaHUN TPAJUIIMOHHBIX METOOB B
OBITY U IPAKTUYECKOH /I€ATEIbHOCTH YEJI0BEKa;

C(l)OpMI/IpOBaHHOCTI) yMeHI/Iﬁ BBIABJIATh XapaKTCPHLBIC IMTPHU3HAKU HOHSITI/Ifl, COXPAaHATh UX B3aMMOCBA3b, UCITIOJIB30BATh OTU MMOHATUA TP OITMCAHUN
COCTaBa, N0KA3aTCIILCTBA U ITPOSABJIICHUSA PC3YJIbTATOB,

c(hOpPMUPOBAHHOCTh YMEHHI HCIOJIB30BaTh XHUMHUYECKYI0 CHMBOJHMKY JUIS COCTaBICHHS MOJIGKYSIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM,
COKpam€éHHon) (GopMyll, OmpeaenéHHBIX BEMIECTB W (PYHIAMEHTAIBHOTO (PU3MUECKOTO TPOUCXOXKIEHHUS, CO3/IaHUSI MOJETEH MOJIEKYJl BEIIECTB,
MOJIYYEHHBIX JUIsl WILTIOCTPALlMU UX XUMHUYECKOTO U MPOCTPAHCTBEHHOTO COJEPIKAHMS;

c(hOpMHUPOBAHHOCTh YMEHHI COXpaHseT MPUHAATIEC)KHOCTh U3YYCHHBIX BEIIECTB IO X COCTABY U CTPOCHHUIO K OIpPEIeICHHOMY Kiaccy/Tpymnnam
COoeMHEHMH (YTTIeBOAOPOIbI, KHCIOPO U a30TCOEPKAIINE COSAMHEHHSI, BLICOKOMOJIEKYIIIPHBIC COSAMHEHHSI ), TAeT UM Ha3BaHHE TI0 CUCTEMAaTUYECKOM
nomenkiarype (MIOITAK), a Taxke mpu TpUNPUBOJBUAIBHBIE HA3BaHMS OCHOBHBIX BEIIECTB (ITHJICH) , MPOMWJICH, alleTWJIEH, ITHJICHTIHKOJb,



ruepuH, ¢eHosn, GopMmanpierus, aueTalbIeru, MypaBbUHas KUCIOTa, YKCYCHAs KHUCIOTa, OJICMHOBAs KUCIIOTA, CTEApUHOBAs KHUCIIOTA, TIIOKO03a,
bpyKTO3a, Kpaxmall, IeJUTI0I03a, TIUIKH);

c(OPMHPOBAHHOCTH METOJIOB OIPEIECIICHHUS BHIOB XUMHUYECKUX CBSI3€H B M3MEPEHHBIX COSAMHEHHSX (OAMHAPHBIX M KPAaTHBIX);

CdopmupoBaHHOCTH TPUMEHEHHUS TTOJIOKEHUH TEOPUU XUMHUECKHX BemecTB A. M. byTiiepoBa st 00bsICHEHUS 3aBUCHMOCTH CBOWCTB BEIIECTB
OT UX COCTaBa U 3aps/a; 3aKOH COXPAHEHHUs MacC BEILECTB;

c(hOpMHUPOBAHHOCTh YMEHHH XapaKTEpHU30BaTh COCTaB, CTPOCHHE, (PU3UIECKUE U XUMHYECKUE CBOMCTBA TUIMUYHBIX MPEACTABUTEICH Pa3TuIHBIX
KJIACCOB BEIIECTB (METaH, 3TaH, STWJIEH, MPOMWJIEH, aleTusieH, OyranueH-1,3, metunOyraauen-1,3, OeH30i, METaHOJN, ATAHOJ, STUJICHIJIHKOIb,
rIMnepuH, (EHoN, aneTaubJeru], MYPaBUUHOBAasS W YKCYCHas KHCIOTBI, TJIOKO3a, Kpaxmal, IIeJUTF0JI03a, aMUHOYKCYCHas KHCIIOTa),
MIPOUJUTIOCTPUPOBATh TE€HETUYECKYIO CBS3b MEX]Yy HUMH YpPaBHEHUSIMH B COOTBETCTBYIOIIEM KPUTEPUHHOM KO3(PPHUIMEHTE C HCIOJIb30BAHHUEM

CTPYKTYPHBIX (GOPMYII;

cOpMyIHpOBaHHBIE XAPAKTEPUCTUKHA XapaKTEpU30BaTh MCTOYHHKH YTIEBOAOPOMHOTO ChIpbs (He(Th, MPUPOAHBINA Ta3, yroib), CIOCOOBI HX
nepepadoTKU U MPAKTHUECKOe IPUMEHEHHE epepaboTKU MPOYyKTOB;

c(hOpMUPOBAHHOCTh YMEHHI TPOBOJUTH PACUEThl 10 XUMUYECKUM YpaBHEHHIM (Macca, 00beM, KOJTMYECTBO UCXOIHOTO BEIIECTBA MU COCTOSHUS
MpOAYKTa o WU3BECTHOM Mmacce, 00bemy, KOJINYECTBY OJHOTO u3 HCXOIHBIX BEILIECTB
WJIM COCTOSIHUS TPOJYKTOB);

C(l)OpMI/IpOBaHHOCTL yMeHI/II\/'I BIAJICIOT CUCTEMOM 3HAHMI 00 OCHOBHBIX MCTOdaX HAYYHOI'O IO3HAHUS, IIPUMCHAKOTCA B XUMUU IIPU U3YUCHUU
BCIICCTB U HAYYHBIX HaHpaBJ’IeHI/Iﬁ (Ha6HIO,I[eHI/Ie, HU3MEPCHUC, SKCIICPHUMCHT, MOI[eJ'II/IpOBaHI/Ie), HUCIOJIB3YIOT CUCTEMHBIC XUMHWYCCKUC 3HAHUS UIA
IPUHATHA pCIHeHI/IfI B KOHKPCTHBIX JKU3HCHHBIX COCTOAHHUAX, BOIIPOCAX C BEHICCTBAMU U UX IPUMCHCHU

C()OPMHUPOBAHHOCTb YMEHHI COOIIONAET MpaBHa UCHOJIb30BAHUS XMMHUYECKOM MOCYAbI U JIAOOPATOPHOro 00OpYNOBaHUS, a TAKXKe IpPaBUIIA
oOpallleHus C BEIECTBAMU B COOTBETCTBUHU C SHEPTUUHBIMU PE3yJIbTaTaAMU JIA0OPATOPHBIX XUMHUECKUX IKCIIEPUMEHTOB;

c(OPMHPOBAHHOCTh YMEHHMH IUIAHUPOBATh M MPOBOIUTH XMMHUYECKHH HKCIEPUMEHT (IIpeBpallleHHe BEIIECTB NPH HArpeBaHUU, IMOJyYeHHE
STWJIEHA U HM3y4eHHE HUX CBOMCTB, KAa4eCTBO OMNpEIENICHUs BEIIECTB, JI€HATypalus OEIKOB NpU HarpeBaHHM, LIBETHbIE MEXaHM3Mbl OEIKOB) B
COOTBETCTBUM C OOLIETPUHATHIMH METOAAMU O€30MacHOCTH IPH HCIONb30BAHUHM BELIECTB C BELIECTBAMHU U JIAOOPATOPHBIM OOOPYAOBAHHEM,
MIPaBUTEILCTBOM PE3yJbTaThl XUMHUYECKOTO HKCIIEPUMEHTa B (DOpME 3aIlliCH COOTBETCTBYIOIIMX BEIIECTB U (DOPMYIHPOBATH BBHIBOJIBI HA OCHOBE ATUX
pE3YJIbTATOB;



c(OPMHPOBAHHOCTH YMEHUH TIIATEIHHO aHATM3UPOBATH XUMHUYECKYIO HH(POPMAIIHIO, TTOJTy4aeMyI0 U3 Pa3HbIX HCTOYHHUKOB (CPEICTBA MacCOBOU
uHpopmanuu, IHTEepHET U Apyrue);

ChopMupoBaHHOCTh YMEHHI COOIIONACT MPaBUIIa HKOJIOTHUECKOTO JIUIEPTo MOBEIECHUS B OBITY M TPYJOBOH JEATEIBHOCTH B LENISAX COXPAHEHUS
CBOETO 3J0POBbsl U OKPYXKAIOLIEH MPUPOJHOU CpeAbl, OCO3HABATh OIACHOCTh BO3ACHCTBHS HA KMBBIC OPraHU3MBbI OIPEIEICHHBIX OIPEIEICHHBIX
BEILECTB, IOHMMATh MoKa3arenabHbii cMblich [1/IK, moHuMaTe Ha mpuMepax METOABI U IPEAOTBPALLATE UX BPEJHOE BO3IEUCTBUE HA OPraHU3M YEJI0BEKA.

B

AJId ydaluxcsa € OrpaHMYCHHBIMH BO3MOXKHOCTSAMHU 3A0POBbsA: YMCHHE INPUMCHATH 3HaHUA 00 OCHOBHBIX JOCTYIIHBIX METOAAaX IIO3HAHUA
MaTCpHAJIbHBIX U 9KOJOI'MYCCKUX aCIICKTOB;

JUISL CJIETIBIX W CIIAO0OBUASAIINX YYAIIUXCS: HAYYUTHCS HCIIONB30BaTh pelbe(HO-TOUCUHYIO CHUCTeMY, 00o3HaueHHyro JI. Bpaiins 3amuceiBaer
bopmyy.

11 KJIACC
[Ipenmer pe3ynbTaThl 0OCBOCHHS Kypca «O01mas 1 HeopraHuIecKast XUMUsD OTPAXKarloT :

C(bOpMI/IpOBaHHOCTL HpCﬂCTaBHCHHﬁ: 0 XUMHUYCCKUX MUCTOYHHKAX eCTeCTBeHHO-Hay‘-IHOﬁ KapTUHBI MUpa, pOJIKM XMMHUU B ITO3HAHUH MPUPOJbI, B
Pa3BUTHU MBIIIJICHUA U KYJIbTYPhI JIUYHOCTH, €€ q)YHKHHOHaHBHOfI T'PaMOTHOCTH, 000CHOBaHHON JJId pCIICHUS MPAKTUYCCKUX 3aaa4 U DKOJIOTHYCCKHU
00OCHOBaHHOT'O OTHOUICHHSI K CBOEMY 3/I0POBBIO U IIPHPOIHOM CpeJie;

obecrieynBaeT cucTeMy oOecrieueHHs 3HaHUH, KOTopast BKJIIOUaeT B ce0s: OCHOBOIOJIAraloNue MOHATHS (XUMUYECKUH 3JIEMEHT, aTOM, U30TOIl, S-
, p-, d-27MEeKTpoHHBIE OpOUTANIM aTOMOB, MOH, MOJIEKYJA, MOJb, MOJSPHBIA 00BEM, BaJ€HTHOCTb, 3JIEKTPOOTPHUIIATEIBHOCTh, CTENEHb OKHUCIICHUS,
XMMHYECKas CBs3b (KOBAJEHTHAs , MOHHAs, METAITIMUECKasi, BOJOPOHAs), KpUCTAIIIMNUECKasi pemeéTka, BUIbl XUMUUYECKOTO KJIMMaTa, pacTBOPEHUE,
AJIEKTPOJIUTBI, HEIJIEKTPOJUTHI, JJIEKTPOJUTAYECKAS IHUCCOLMALNS, OKUCIUTENb, BOCCTAHOBUTEIb, CKOPOCTbH YMEPEHHOI'O DPEXHMMA, XUMHUYECKOE
paBHOBECHE); TEOPUH U 3aKOHBI (TEOPHUs IEKTPOJUTHUECKON COLMATU3AINH, IEpHOMUecKui 3akoH quccuaenta [[.M1. MenaeneeBa, 3aK0OH COXpaHEHUs
Macc BEIIECTB, 3aKOH COXPAaHEHMs] U TMPEBpAlllEeHUs DSHEPIUM MpU pEeaKlUUsX peakluil), 3aKOHOMEPHOCTH, CHUMBOJUYECKHH S3BIK XHUMHH,
MHUPOBO33PEHUYECKHE 3HAHMS, KOHCTUTYIIMOHHOCTh B OCHOBE IMOHMUMAHUSl NMPUUYMHHOCTH M CUCTEMHOCTH, (DAaKTOJIOTHYECKUE CBEICHUS O CBOMCTBAX,
cocTaBe, MOJyYeHUH U 0€30IaCHOM UCTOJIb30BaHUU YCTOWYUBBIX HEOPraHUYECKUX BEIIECTB B OBITY U MPAKTHUECKOH 1€ATEeIbHOCTH YEJIOBEKa;

CC];)OpMI/IpOBaHHOCTB YMeHI/Iﬁ BBISABJICT XapaKTCPHBIC ITPU3HAKA HOH?[TI/IfI, COXPAHAICT UX B3aUMOCBs3b, COOTBETCTBYIOIIUC ITOHATHA TP OITMCAHUN
HCOPraHNYCCKUX BCIICCTB U UX HBHCHI/II>'I;



c(OPMHPOBAHHOCTH YMEHUH UCIIONB3YET XUMHUYECKYIO CHMBOJIMKY ISl COCTaBJICHUS (DOPMYJI BEIIECTB U OCHOBHBIX NMPHYUH, CHCTEMATHIYECKYIO
HomeHknarypy (MIOITAK) u TpuBnanbHble Ha3BaHUS OT/AEIbHBIX HEOPraHMUECKHUX BEILECTB (YrapHbli ra3, yriIeKUCIIbIi ra3, aMMHaK, raiéHas U3BecTh,
HeramnéHasi U3BeCTb, IUThEBAs COZA, IUPUT U JAPYTHUE);

c(OpPMUPOBAHHOCTh YMEHHH OMNpeNesieHns BaJCHTHOCTH W CTENEHH OKHCIIEHHUS SJIEMEHTOB B COCIUHEHHUSX YETBEPTHOIO COCTaBa, BUIA
XUMHUYECKON CBSI3M (KOBaJICHTHAsl, MOHHAs, METaJUIMYECKasi, BOJOPOJIHASA) B COCIMHEHUSIX, THUMNA KPUCTAIUTMYECKON PEHIETKH KOHKPETHBIX BELIECTB
(aTomHas1, MOJIEKyJIsipHAsi, HIOHHAs, METaJNINYecKas ), XapakTepa cpeibl B BOJAHBIX PACTBOpPaX HEOPTraHMUECKUX BEIIECTB. COCTUHEHHUS;

c(OpPMUPOBAHHOCTh YMEHHM COXpaHsSeT MPUHAIJIEKHOCTh HEOPraHMYEeCKHUX BEUIECTB IO HX COCTaBY K OIpPENEICHHOMY Kiaccy/Tpyninam
COCIMHEHHH (ITPOCTHIE BEIIECTBA — METAJIBI 1 HEMETAJUIbI, OKCH/Ibl, OCHOBAHMS, KUCIIOTHI, aM(OTEPHBIE THAPOKCHU/IBI, COJIH);

CdopmMupoBaHHOCTh yYMEHUH pacKpblBaeT CMbICH mepuoguueckoro mpasa [I. M. MenzaeneeBa M BBIBECTM €ro CUCTEMATU3UPYIOLIYIO,
OOBSICHUTEIIBHYIO ¥ IPOTHOCTHYECKYIO (DYHKITHIO;

c(OPMHPOBAHHOCTh YMEHHI XapaKTEPH30BaTh AIEKTPOHHOE CTPOSHHE aTOMOB 3JIEMEHTOB 3JIeMeHTOB 1—4 mepuonoB [leproandeckoit cucTeMsl
annemeHToB JI. . MenaeneeBa, UCHONIb3Ysl MOHATHS «S-, P-, d-2JIEKTPOHHbIE OpPOUTANIN», «IHEPreTUYECKHE YPOBHHM», OOBSCHAS 3aKOHOMEPHOCTH
M3MEHEHUsI CBOMCTB 3JIEMEHTApHBIX 3JIEMEHTOB M UX CBs3€W IO mepuojaM M rpynnam lleproamyeckoi cuctemsl 3JIeMEHTAapHBIX AieMeHToB /1. M.
Menpaeneena;

C(l)OpMI/IpOBaHHOCTB YMCHHP'I XapaKTCPU30BaATh (OHI/ICBIBaTB) 06H_[I/Ie XHUMHYECKHE CBOMCTBA HCOPTraHNYCCKUX BCHICCTB PA3JIMYHBIX KJIACCOB,
MOATBCPKAATE CyIIECTBOBAHUEC TEHETHUYECKOM CBSI3U MCKAY HCOPTaHNMYCCKUMHU BCIICCTBAMU C TIOMOIIBIO COOTBECTCTBYIOIUX (1)I/I3I/I‘I€CKI/IX IIPpHUYUH;

pa3paboTaHHbIE METOABI ONPEAETICHUS XUMUYECKOTO COCTOSIHUS 10 Pa3JIMYHbIM BO3JEHCTBHUAM (KOJIMYECTBO U COCTAB PEArMPYIOLINX BELIECTB,
TEIUIOBOE BO3/IEHCTBHE, O0YCIOBIEHHOE CTENEHBIO OKUCICHHSI JIEMEHTOB, 00pPaTUMOCTBIO, PA3JIMYHBIMU KaTaJIn3aTOPaMH);

c(hOpMUPOBAHHOCTh YMEHHM COCTABJISIET yYpaBHEHUS PA3IMYHBIX THUIIOB, TMOJHBIE M COKpAIIEHHBIC YpPaBHEHHUS HOHHOTO OOMEHa, YCIOBHUS
CYILIECTBOBAHUS, IIPU KOTOPBIX 3TH COCTOSHUSA UIYT A0 KOHLA;

C(I)OpMI/IpOBaHHOCTB YMCHI/Iﬁ IMPOBCACHUA I/ICCJ'ICJIOBaHI/II\/’I, MOATBCPIKAAOIIUX KauyeCTBEHHBIM COCTaB pa3InYHbIX HCOPTaHUYCCKUX BCIICCTB,
pacro3HaBaTb ONBITHBIM IIYTEM MOHBI, IPUCYTCTBYIOIIUEC B BOJHBIX PACTBOpax HCOPraHUYCCKHX BCIICCTB;

c(OPMHUPOBAHHOCTh YMEHHUH PACKPHIBAET CYIIIHOCTh OKHCIMTEILHO-BOCCTAHOBUTEILHBIX METOJOB TIOCPEICTBOM COCTABJICHHS OaslaHca OaiaHca
9THX 0aJIaHCOB;



c(hOPMUPOBAHHOCTh YMEHUN OOBSCHSACT TUHAMHUKY 3KOHOMHUYECKOT'O COCTOSIHHUSI OT Pa3IMYHBIX (DAKTOPOB; XapaKTep CMEIICHUS XUMHUYECKOTO
paBHOBECHSI B 3aBUCUMOCTH OT BHEITHUX Bo3aeicTBuid (mpuniun Jle [larene);

c(hOpPMUPOBAHHOCTh YMEHUH XapaKTEPU30BATh XUMHUYECKHE MTPOIIECCHI, COTJIACOBAHNE HA OCHOBE MPOMBIIUICHHOTO TIOTYYSHHS CEPHOU KUCIIOTHI,
aMMHaKH, a Takke cOPMUPOBAHHOCTH MPECTaBICHUN 00 OOIIMX HAYYHBIX MPUHIUIAX U IKOJIOTUYECKUX MPOOIeMaxX XUMUYECKOTO MPOU3BO/ICTBA;

C(l)OpMHpOBaHHOCTI) YMCHI/Iﬁ IMPOBOAUT PACUCTHI C MCIIOJIb30BaAHUEM MMOHATHUH «MaccoBas J0JIs1 BEHISCTBA B PaCTBOPECH», 00BEMHBIX OTHOIICHHI
rasza 1nmpu XuMMUUYCCKUX PCaKIHAX, MACChl BEIICCTBA UJIN o0BeMa rasa 1o HU3BCCTHOMY KOJIMYCCTBY BCIICCTBA, MACChl UJIN o0Bema OJJHOI'O U3 BCUICCTB B
(bI/ISI/I‘IeCKI/IX B€IICCTBAX, TCIIJIOBOI'O 3(1)(1)CKT3 Ha OCHOBC COXpaHCHHA MACCBhI BEIICCTBA, ITPEBPpAlICHUA U COXPAaHCHUEC SHEPTHUU,

C(l)OpMI/IpOBaHHOCTB YMCHI/Iﬁ co6n}onaeT IIpaBujia HUCIIOJIb30OBAHUSA XHUMHYECKOU Iocyabl U na60paTopHoro O60py,Z[OBaHI/I$I, d TaKXXC IIpaBHJIA
O6paH_I€HI/IH C BeIIECTBAMU B COOTBCTCTBUU C SHCPIrUIHBIMU PC3YyJIbTaTaMU J'Ia60paTOpHLIX XUMHUYCCKHUX SKCIICPUMCHTOB;

c(OpPMUPOBAHHOCTh YMEHHI IUIAHUPOBATh U MPOBOJUTH XMMHUYECKUI SKCIEPUMEHT (pa3paboTka MepoKCcHaa, OOBSIBICHHOTO B pa3paboTke
KaTajan3aTopa, ONpe/IeIICHUE PACTBOPOB BEIIECTB C MTOMOIIBI0 YHUBEPCATLHOTO HHIUKATOPA, BIUSHUE Pa3IMIHBIX (DAKTOPOB HA CKOPOCTH XUMHUYIECKOTO
COCTOSIHUS, COCTOSIHUE HMOHHOTO OOMEHa, KaueCTBEHHOE COCTOSIHHE Cynb(har-, KapOOHAaT- U XJOPUA-aHUOHOB, Ha KATHOH aMMOHHS, pPELICHHE
AKCIIEPUMEHTAIIbHBIX 33/1au 1o TeMaM «Metaibl» U «Hemeranmabs») B COOTBETCTBUM C OOLICTPUHSATHIMHU MPABWIIAMU TEXHUKUA O€30MaCHOCTH IPH
MCIOJIb30BAaHUHU YHEPTETUUECKUX BEIIECTB U JIA0OPATOPHBIX YCTAHOBOK, PE3YJIbTAThl XUMHUECKOT0 SKCIIEPUMEHTa B (JOPME 3aMKCcell COOTBETCTBYIOIINX
BeIIeCTB U (DOPMYITHPOBAHUS BBIBOJIOB HA OCHOBE ITHX PE3yJIbTaTOB;

c(OpPMUPOBAHHOCTh YMEHUH TIIATEIBHO aHATU3UPOBATh XMMHUECKYIO HH(OPMALIMIO, ITOJIy4aeMYI0 U3 pa3HbIX HCTOYHUKOB (CpeAcTBa MaccoBOM
KOMMYHHUKauu, IHTEpHET U npyrue);

C(I)OpMI/IpOBaHHOCTB y'MeHI/Iﬁ CO6J'II-OI[8.€T IpaBHJIa 5KOJOTHYICCKOTO JIUACPIO MOBCACHHUA B 6LITy n pr,HOBOP’I ACATCIBHOCTH B LCIIIX COXPAHCHUA
CBOCTO 310POBbA U Oprxca}omeﬁ HpHpO)IHOﬁ CpCabl, OCO3HABATh OITACHOCTb BO3JCHUCTBHUS Ha JKUBBIE OpraHu3Mbl ONIPCACIICHHBIX BCIICCTB, ITIOHUMas
CMBICJI ITOKa3aTeIsd HI[K, MOSACHATH Ha MPpUMEPAxX METO/IbI PYKOBOACTBA U MPEAOTBPALIATh UX BPEAHOC BOSI[GI\/JICTBI/IG Ha OpraHu3M 4€JI0BCKaA,

AJIg ydalmuxcsda € OrpaHMYCHHBIMHU BO3MOXKHOCTSAMHU 3J0POBbBA: YMCHUC IPHUMCHATH 3HAHHA 00 OCHOBHBIX JOCTYIIHBIX METOJaX IMO3HAHHA
MAaTCpHUAJIbHBIX U 9KOJIOT'MYCCKUX ACIICKTOB;

JJIA CIICIIBIX U CJ'Ia60BI/II[5HJ_II/IX yqanmxcsi: Hay‘-II/ITBC}I HCIIOJb30BaTh peﬂbe(bHO—TO‘-Ie‘-IHyIO CI/ICTCMy, 0603HaquHy10 .H. Bpaﬁnﬂ 3aIIuChiBacT
bopmyry.



TEMATUYECKOE MNJIAHWPOBAHUE
10 KNNACC

Ne Ha3BaHue pa3nenoB u TeM IpOrpaMMbl
n/m

Pasznea 1. TeopeTudeckue OCHOBbI OPraHUYeCKOH XUMUM

1.1 TIpeamer oprannueckoi xumuu. Teopusi mpoBeaCHUS
pesynbraTtoB A. M. Bytneposa

JloGaBuTh CTpOKHU

Hroro no pazneny

Pa3nes 2. Yraesogopoabl

2.1 TlpenenbHble yriIeBOAOPOIbI — AJTKAHbI

2.2 HenpenenbHble yIiIeBOAOPO/BI: AJTKEHBI, AJIKAUCHBI,
QJIKHHBI.

2.3 Apomaruueckue yrieBOJ0PO.IbI

2.4 IlpupoaHble HCTOYHUKH YTJIEBOAOPOAOB U UX NepepadoTka
Jl06aBUThH CTPOKHU

Hroro no paszueny

Pa3nen 3. Kuciiopoacoaep:xkamue oprannyeckue coeinHeHus
3.1 Cnouprsl.

3.2 Anpperunsl. KapOonoBsie kucnotsl. CiioxkHble 3QpUpHI

3.3 VYrueBoabl

Jl06aBUThH CTPOKHU

Hroro no paszueny

Pasnen 4. AzoTcoaepkamme opranudeckue coelMHeHUus

4.1 Awmusbl. AMMHOKHCIOTHI. benku

Jl06aBUThH CTPOKHU

Hroro o pasaeny

Pa3pnen S. BeicokoMoJIeKy /I pHBIE COeAUHEHUS

5.1 Ilmactmaccel. Kayuyku. Bonokna

Bcero

W N

13

KonmuectBo yacoB

Kontposnbnsie
paboThl

IIpakTrueckue
paboThI

p—

OnexTpoHHbIe (1IU(POBHIC)
00pa3oBaTeNbHBIE PECYPCHI



Ne HasBaHue pa3nenoB v TeM IpOrpaMMbl
n/m

J06aBUTH CTPOKH
Uroro no pazaeny
Jo6aBuTh B n30panHoe
Jo6aBuTh pazaen

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

11 KINACC

No HazBanue pa3zenoB u TeM MporpaMMbl

/o

Pa3nen 1. TeopeTnueckue 0OCHOBBI XUMUH

1.1  Crpoenue atomoB. [lepunonnueckuii 3akon u [lepunoanueckas

cucreMa o siaemenTam . 1. Menneneepa
1.2 Crpoenue BemecTBa. MHOrooOpa3ue BEIIeCTB
1.3 Xumuyeckue nporeccsl
Jl06aBUThH CTPOKHU
Hroro no paszueny
Pa3nes 2. Heoprannyeckasi XuMust
2.1 Metalls
2.2 Hewmeramisl
2.3 CBsI3b HEOPraHUYECKUX U XMMUYECKUX BEIIECTB
Jl06aBUThH CTPOKHU
Hroro no pasaeny
Pa3zpen 3. XumMus u ;KH3Hb
3.1 XwuMud " )KA3Hb
JloGaBuTH CTpOKH
Uroro no pazgeny
JloGaBuTh B M30paHHOE

Bcero  KoHTpoibHBIE IIpakTrueckue
paboThl paboThI
2
34 2 2
KonnuecTBo yacos
Becero  KonTponbHble [IpakTnueckue
paboThI paboThI
3 0 0
4 0 0
6 1 1
13
6 0 1
9 1 1
2 0 0
17
4 0 0
4

KonmuectBo yacoB

OnexTpoHHbIe (1IU(POBHIC)
00pa3oBaTeNbHBIE PECYPCHI

DneKkTpoHHbIC (IU(PPOBEIE)
o0Opa3oBaTebHbIE PECYPCHI



Ne
n/a

Ha3BaHue pa3nenoB u TeM pOrpaMMbl

Jo6aBuTh pazaen
OBIIEE KOJIMYECTBO YACOB I10 ITPO'PAMME

TEMATUYECKOE MNIIAHUPOBAHUE 10 KITACC

No
/o

g o »n A

10

11
12

Tema ypoka

[[TIpeaMeT OpraHuYecKOM XUMHUH, €€ OCOOCHHOCTH,
MIPOJIOJDKEHNE U 3HAUYCHHE] |

[[Teopust mocToBepHOCTH pe3ysibTatoB A. M. byTieposa, ee
OCHOBHBI€ TOJIOKEHUS | |

[[IIpencTaBnenue o kiaccudukanuu BemecTs. HomeHknatypa
(cucremaTnyveckasi) ¥ TPUBHAIbHBIC Ha3BaHUS YKa3aHHBIX
BEILIECTR] |

[[AJIKaHBI: COCTaB ¥ CTPOEHUE, TOMOJIOTHYECKUH Psif]]
[[MeTaH u 3TaH — MPOCTEHIITNE TPEICTABUTENN aJTKaHOB] |
[[ ATTKEHBI: COCTaB M CTPOEHUE, CBOMCTBA] |

[[OTuieH u nponwieH — NpOoCTENIINE IPEACTaBUTENN
AIKEHOB] |

[[[TpakTrueckas padota Ne 1. «I[lonydyeHue sTHIIEHBI U
M3y4YEHUE €ro CBOMCTBay|]

[[Ankanuensl. byraauen-1,3 u metundyraaueH-1,3.
[ToryueHne CHHTETUYECKOTO KaydyKa U Pe3uHBI] |

[[ ATKUHBI: COCTaB M OCOOEHHOCTH JIEMEHTOB,
TOMOJIOTMUECKUH Psil. ALETHIIEH — IPOCTENINI
MIPEICTaBUTENh AIKUHOB] |

[[Beraucienus mo ypaBHEHUIO METUIIMHCKOTO COCTOSTHHUS ||

[[Apenbl: 6eH301 U TONyod. TOKCUYHBIE apeHBI | |

Bcero
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Ne Tema ypoxka KommuecTBo yacos Hara DNeKTPOHHBIE IUPPOBBIE

n/m Beero Konrponbhsie  Ilpakrtuueckue — H3YUCHHS  00pa3’oBaTesbHBIC PeCypChl
paboThl paboThl

13 [[I'eHeTnyeckas CBA3b yrI€BOAOPOIOB, COOIIOIEHUE HX 1 0 0 04.12.  [[1]
Pa3IMYHBIX KJIACCOB] |

14 [[IIpuponHbIe UICTOYHUKH YTIIEBOIOPOJIOB: IPUPOIHBIN Ta3 U 1 0 0 11.12. [
NOMyTHBIE HEDTAHBIE ra3bl, HEPTH U MPOIYKTHI €€
nepepadoTku]|

15 [[IIpupoaHble HCTOYHHUKH YTIIEBOJAOPOIOB: MPUPOIHBIN Ta3 U 1 0 0 18.12.  [[]l
MOMYTHBIE HEPTAHBIE Ta3bl, HEPTH U MPOIYKTHI €€
nepepaboTku]|

16 [[KoHTponpHas paboTa 1o pa3aeny «YTIeBoI0pOab»] ] 1 1 0 25.12.  [[l]

17 [[IIpenenbHbIe OIHOATOMHBIE CIIMPTHI: METAHOJ M ATAHOJI. 1 0 0 09.01. [[1]
Bonoponnas cs3b|]

18 [[DT MHOTOATOMHBIE CUPTHI: JICHTIUKOIb U TIUIEPUH ] ] 1 0 0 16.01.  [[1]

19 [[DenHomn: cTpoeHHE MOJEKYI, PU3NUECKHE U XUMUYECKUE 1 0 0 23.01. [[1]
CBOICTBA, IpUMEHEHUE] |

20 [[Anpaeruabl: hopMaiIbAETHA U alleTalbaeTu . ALIeTOH]] 1 0 0 30.01. [[1]

21 [[OmHOOCHOBHBIE MpeeNbHbIE KAPOOHOBHIE KUCIIOTHI: 1 0 0 06.02.  [[]]
MypaBbUHas U YKCycHas|]

22 [[[paxTuueckas padorta Ne 2. «CBoiicTBa pacTBOpOB YKCycHOH 1 0 1 13.02.  [[1]
KHCIOTBEI»] |

23 [[CreapuHOBas U OJIECMHOBAs KUCJIOTHI, KaK MPEICTAaBUTEIN 1 0 0 20.02.  [[11
BBICIINX KapOOHOBBIX KHCIIOT]]

24 [[MpL1a KaK COJIM BBICHIMX KapOOHOBBIX KUCIIOT, UX MOOIIEE 1 0 0 27.02. [[1]
nemcreue]|

25 [[CnoxxHble 3pHpHI KaK MTPOU3BOIHBIE KAPOOHOBBIX KUCIIOT. 1 0 0 05.03.  [[1]
['unponus cnoxHbIX 3¢upos]]

26 [[PKupsl: rupoan3, npuMeHeHne, OnojJorudyeckas poiib 1 0 0 12.03.  [[1]
YCTOMUYUBOCTH] |

27 [[YrneBoasl: cocTaB, kinaccudukaius. Baxuelinme 1 0 0 19.03. [[1]

MIPEACTaBUTENH: TII0KO03a, GPYyKTO3a, caxapo3a]]



Ne Tema ypoxka KommuecTBo yacos Hara DNeKTPOHHBIE IUPPOBBIE

n/m Beero Konrponbhsie  Ilpakrtuueckue — H3YUCHHS  00pa3’oBaTesbHBIC PeCypChl
paboThl paboThl
28 [[Kpaxman u nemiroa03a Kak IpUpOIHbIE TTOJTUMEDHI ] | 1 0 0 09.04. [[1]
29 [[KouTponbHas pabota no pazaeny «Kucnopoaconepxariue 1 1 0 16.04. [[1]
OpraHUYECKHUE COCAMHEHU]]
30 [[AMuHBI: METHJIAMHH U aHWJIUH] | 1 0 0 23.04.  [[1]
31 [[AMUHOKHCIIOTHI Kak aM(OTEpHBIE OPraHUIECKUE 1 0 0 07.05. [[11
COeIMHEHUSs, UX Ouonoruueckoe 3HaueHue. [lenrusi]|
32 [[benku kak HaTypaiabHbIE BBICOKOMOJIEKYIISIPHbBIE 1 0 0 14.05. [[1]
COCTMHEHMUS ||
33 [[OcHoOBHBIE MOHATHS XUMUHU BHICOKOMOJICKYIISIPHBIX 1 0 0 21.05.  [[II
coenuHeHui [lnacTmaccsl, Kayuyyku, BOJOKHA
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 33 2 2
11 KNNACC
Ne Tema ypoka KonunuecTBo yacos Hara DnexTpoHHbIEe HU(POBHIE
n/m Bcero Konrtpombubie Ilpaktiueckme H3YICHHA obpasoBaTebHEIC
paboThI paboThI peCypcChl
1 [[XuMHuecKHil 3JIeMEHT. ATOM. DJIEKTPOHHAs pa3HOBUIHOCTb 1 0 0 04.09. [[11
aToOMOB] |
2 [[[lepmonuueckwuii 3akoH u [lepuonuueckas cucrema c snementamu [[. 1 0 0 11.09. [[]]

N. MenneneeBa, ux cBsi3b C COBPEMEHHON TEOPUEH aTOMOB] |

3 [[3aKOHOMEpPHOCTH U3MEHEHHUS CBOIMCTB JIEMEHTAPHBIX JIEMEHTOB U 1 0 0 18.09.  [[1]
WX COCIMHEHUN T10 TPYyMIaM U IeproiaM. 3HaU€HUE MePUOIUIECKOTO
npaBa U CUCTEMBI 3eMeHToB nutanus /.M. MenneneeBa B Hayke
pa3BuTui| |

4 [[Ctpoenue BemiecTBa. XUMHUUECKAs CBS3b, €€ BUIBI; MEXaHU3MBI 1 0 0 25.09. [[1I
00pa3oBaHUs KOBAJIGHTHOU CBSI3U. BoopoiHas CBs3b ||

5 [[BameHTHOCTb. DJAEKTPOOTPULATENBHOCTh. CTENEHb OKUCIEHUS. 1 0 0 02.10.  [[11
BemiecTBa MONEKyIpHOTO U HEMOJIEKYJISIPHOTO BEIIECTBa ] |

6 [[[IpenynoxkeHne 0 TUCTIEPCHBIX Pa3MBIIIUICHUsIX. VICTHHHBIE 1 1 0 0 09.10. [[11
KOJUIOUJIHBIE pacTBOPBL. MaccoBas J10Ji BelllecTBa B pacTBope] |



Ne Tema ypoka KonunuecTBo yacos Hara DNeKTPOHHBIE IUPPOBBIE

/n Bcero Konrtponbhbie Ilpaktuueckue H3YICHHA 00pa3oBaTeIbHbIE
paboThl paboThl pecypchl
7  [[Knaccudukanus u HOMEHKIIaTypa HEOPTaHUYECKUX COSAMHEHUH. 1 0 0 16.10.  [[1]

['eneTnyeckas CBsI3b HEOPraHMUECKUX BEIIECTB, PA3JINYHBIX KJIACCOB]]

8 [[Knmaccudukanus XMMHYECKUX BEIIECTB B HEOPTAHUUECKOHN U 1 0 0 23.10.  [[1I
OpPraHMYECKON XUMHUHU. 3aKOH COXPAHECHHUS MACCOBBIX BEIECTB; 3aKOH
COXpaHCHHUS U TPEOOPa30BaHUs YHEPTUH MPU TUHAMUICCKUX

peakuusix||

9 [[CxopocTb cocTosiHus. OOpaTUMBbIE COCTOSTHUS. XUMHUECKOE 1 0 0 06.11.  [[1]
paBHOBecue] |

10 [[[Ipaktuueckas pabora Ne 1. «Biusiaue pa3nmu4HbIX GaKTOPOB HA 1 0 1 13.11.  [[1]

CKOPOCTHOM pexuM»||

11 [[Dnektponutruueckas auccounanus. [Ipennoxenrne o BOJOpOIHOM 1 0 0 20.11.  [[11
unaukatope (pH). Peakunn nonnoro oOMena. I'uiponus ykazaHHbIX U
HEOPraHWYEeCKUX BELIECTR] |

12 [[OkuCIUTENbHO-BOCCTAHOBUTEIBHBIC COCTOSIHMSA. [Ipennoxkenue 00 1 0 0 27.11.  [[1I
AJIEKTPOJIN3E PACIIIIaBOB U PACTBOPOB COJICH] |

13 [[KonTponpHas pabota no pazaeny «TeopeTnueckne OCHOBbI 1 1 0 04.12.  [[1]
XUMHUU»] |

14 [[Meramnsl, ux nonoxenue B [lepuoanueckoii cucreme ¢ anementamu 1 0 0 11.12. [

. Y. MenneneeBa u 0cOOEHHOCTH TBEpAOCTU aTroMoB. OO1Ine
buznyeckue cBoicTBa METAIIOB] |

15 [[CnnaBsl METaLIOB. DIEKTPOXUMUYECKUN Pl HAPSIKEHHBIX 1 0 0 18.12.  [[1]
MeTaJlIoB] |

16 [[XuMHuUecKHE CBOMCTBA OPraHUYECKUX METAJIOB (HATPHM, KaIHA, 1 0 0 25.12.  [[1I
KaJbIIM{, MAarHUH, aTIOMUHHIA) ¥ UX COCTUHEHUH ] |

17 [[XuMHueckure CBOMCTBA XpOMa, MEAN U UX COCTUHEHU] | 1 0 0 15.01. [[1]

18 [[XuMuueckue cBOMCTBA IIMHKA, JKeJie3a U UX COCAUHEHUI | ] 1 0 0 22.01.2024 [[1]

19 [[IIpaktuyeckas pabora Ne 2. «PemnieHne sKCIIepUMEHTaIbHBIX 3a1a4 1 0 1 29.01.2024 [[1]

o TeMe «MeTaiTb»»|]



Ne Tema ypoka KonunuecTBo yacos [ara DNeKTPOHHBIE IUPPOBBIE

/n Bcero Konrtponbhbie Ilpaktuueckue H3YICHHA 00pa3oBaTeIbHbIE
paboThl paboThl pecypchl
20 [[Hemeramnsl, ux nonoxeHnue B [leprnoanueckon cucreme ¢ 1 0 0 05.02.2024 [[1]

anementamu J. 1. MenjeneeBa u 0COOCHHOCTH 3apsijia aTOMOB] |

21 [[DPuznueckue CBOMCTBAa HEMETAIOB. AJUIOTPOIHS HEMETAILIOB (110 1 0 0 12.02.2024 [[1]
MIPUHITUITY KUCII0poa, cephl, (hochopa u kuciopoaa)]]

22 [[XuMHUECKHE CBOMCTBA I'AJIOTEHOB, CEPbI U UX COCIMHEHMI] | 1 0 0 19.02.2024 [[]]

23 [[XuMHueckue CBOMCTBA a30Ta, pocdopa U UX COCTUHEHUH] ] 1 0 0 26.02.2024 [[]]

24 [[XuMuueckue CBOMCTBA OTXOJ0B, KDEMHHMS U UX COCIMHEHUM] | 1 0 0 04.03.2024 [[]]

25 [[IIppumeHeHuEe yCTOMYMBOCTH HEMETAIOB U UX COCIMHEHUM] | 1 0 0 11.03.2024 [[]]

26 [[O06oOmeHre u cucTeMaTr3amys 3HaHui 1Mo Teme «Hemeramiby. 1 0 0 18.03.2024 [[]11]
Brluncnenus no ypaBHEHHSIM BETPOBOM U TEPMOXUMHUYECKON
pacu€ron]|

27 [[IIpaxtuyeckas pabora Ne 3. «Penienue skcriepuMeHTaIbHBIX 3a7a4 1 0 1 08.04.2024 [[]]
no teme «Hemetammeimy]]

28 [[KonTpombHas padota 1o temam «Metamibsi» u «HemeTtamnbin]| 1 1 0 15.04.2024 [[]]

29 [[Heopranuueckue u opranudeckue Kuciaotel. Heopranmdeckue u 1 0 0 22.04.2024 [[1]
OpraHUYEeCKHE OCHOBAHUA| |

30 [[AmdoTepHble HEOpraHUYECKHE U OPraHUUECKUE COeTUHEHHUS. 1 0 0 06.05.2024 [[]]
['eneTndyeckasi CBA3b HEOPTAaHUYECKUX U HAYYHBIX BEIIECTB] |

31 [[Posib XuMuUU B yTIIE€BOJAOPO/IE, SHEPTETUUECKON U MUIIEBON 1 0 0 13.05.2024 [[1]
0e30MacHOCTH, Pa3BUTUN MEIUIIUHBI] |

32 [[YenoBek B MUpE BELIECTB U MaTEpUANIOB] | 1 0 0 20.05.2024 [[1]

OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 32 2 3

YYEBHO-METOJINYECKOE OGECIIEYEHHUE OBPA30OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIA YYEHUKA

» Xumus, 10 xknacc/ I'abpuensu O.C., Octpoymo U.I'., CnagkoB C.A., Aknmoneproe o0rmiectBo «M3marensctBo «lIpocBerienne»

» Xumus, 11 xmacc/ I'abpuensu O.C., Octpoymo U.I'., CnagkoB C.A., Aknmoneproe o0miectBo «M3marensctBo «lIpocBerienne»
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