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MNOACHUTEJIBbHAS 3AIINCKA
Pabouast nporpamMmma no npeamery «XuMHsD> COCTABJICHA:

- Ha ocHOBe @elepalbHOTO TrOCYAapCTBEHHOIO O0pa30BaTENbHOIO CTaHAApTa CPEIHErO
obmiero oOpazoBaHMsl, YTBEP)KICHHBIM IMpPHUKa30M MMHHUCTEPCTBA 00pa30BaHUS M HAYKU
Poccuiickoit ®eneparuu ot 17.05.2012 Ne 413 (B nelicTByrolel peaakiium);

- ¢ yuérom DeznepanbHON 00pa30BaTENbHON MPOrpaMMbl CpeJHEro o0Iiero odpazoBaHUS,
YTBEP)KJIEHOW mpuKkazoM MuHucTtepcTBa mpocBenieHuss Poccuiickoit ®enepauuu OT
18.05.2023 o Ne 371;

- ¢ yuérom IIpumepHOll OCHOBHOM 00pa30BaTENbHON MPOTPaMMBI CPEIHEro OOIIero
obpa3zoBanus (000peHa penieHreM GeIepaTbHOr0 YI1e0HO-METOAMYECKOTO 00 BEIMHEHHS TIO
obmmemy oOpazoBanuto (mpotokoi ot 28.06.2016 r. Ne 2/16-3) B nelCTBYIOLICH pEeIaKIIN);

- ¢ yuérom paboueii mporpaMMel 1o npeaMeTHol uann yaeOnukoB O. C. T'abpuensaa, U. T'.
OctpoymoBa, C. A. Cnagkosa: 10—11 kmaccsr;

- ¢ yu€rom Paboueii nporpammsel Bociutanus MOY COILL Ne 3 r. Konponoru PK na 2021 —
2026 y4.ronpl, IpUHATON Ha mexarorudyeckoM cosere (mpoTtokon Ne 6 or 15.04.2021),
yTBepxaeHHON nmpuka3zoM Ne 63 ot 21.04.2021 r. (c U3MEHEHUSMHU U TOTIOTHEHHUSIMH )

OcHOBY OJX0/0B K pa3pabOoTKe NpOrpamMMbl 10 XUMUH, K OTPEIEIICHUIO 001N CTpaTeruu
00y4YeHHsI, BOCTIUTAHUS M Pa3BUTUSI O0YUAIOMIUXCS CPEICTBAMH YYEOHOTO mpenmera «XuMHUs»
st 10-11 kitaccoB Ha 6a30BOM ypOBHE COCTaBMIIM KOHLENTyanbHble nonoxeruss ®I'OC COO o
B3aMOOOYCIIOBIIEHHOCTH TIeJIeH, COAep KaHusl, pe3ylIbTaTOB 00y4eHUsI U TpeOOBaHUN K YPOBHIO
IIOATOTOBKHU BBIITYCKHHUKOB.

Xumuueckoe o0Opa3oBaHHE, IOJy4aeMO€  BBIIYCKHHUKaMH  0011e00pa3oBaTeIbHON
OpraHu3alM, SBISETCd HEOThEMJIEMOM YacThl0 MX 00pa3oBaHHOCTH. OHO  CIIY)XUT
3aBEpILAIOIIMM 3TAallOM PEAM3alMUd Ha COOTBETCTBYIOIIEM €My 0a30BOM YpPOBHE KIIFOUEBBIX
LEHHOCTE!, MPUCYIIHUX LIETOCTHOHN cCUCTeMe XMMUYECKOT0 00pa30BaHusl. ITH IEHHOCTH KacaloTcs
MO3HAHUS 3aKOHOB MPUPOJbL, (HOPMHUPOBAHUS MUPOBO33PEHUS U OOIIEH KyIbTYphl YEllOBEKa, a
TaK)K€ SKOJIOIMYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3/J0pPOBbIO U MPHUPOAHON Cpelie.
Peanmusyercs xumuueckoe oOpa3oBaHuE OOyYarONIMXCs HA YPOBHE CPEIHEr0 OOIIEro
o0pa3oBaHMs CpeCTBAMU y4eOHOro mpeamera «XUMHs», COAepkKaHUe U MOCTPOEHUE KOTOPOTO
OlpesieNieHbl B MpOrpaMMe M0 XUMHM C Y4ETOM CHeun(UKH HAyKd XUMHH, €€ 3HaueHus B
NO3HAHUU NPUPOABI U B MaTepUalbHOMN KM3HM OOIIECTBA, a TaKXke C y4EToM OOIMX Iened u
IOPUHIUIOB, XapaKTePU3YIOUIMX COBPEMEHHOE COCTOSIHME€ CHUCTEMbI CpeIHEero oOIuero
oOpa3zoBanus B Poccuiickoit denepanuu.

XUMHS KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HayK UIPaeT 0coOyI0 pOjib B COBPEMEHHOMU
UBUJIM3AMHM, B CO3JaHUM HOBOM 0a3bl MaTepHalibHON KyiabTypbl. OHa BHOCHT CBOIl BKIaJ B
dbopMUpOBaHKE PALlMOHAILHOTO HAYYHOTO MBIILJIEHUS, B CO3JaHHUE I[EJIOCTHOTO MPEICTaBICHUS
00 OKpy»KarollleM MHUpe KaK O €IMHCTBE MPUPO/IbI U YEJIOBEKa, KOTOPOe POpMUpPYETCS B XUMHUH Ha
OCHOBE ITOHMMAaHMsI BEIIECTBEHHOI'O COCTaBa OKPYXKAIOLIETO MHpPA, OCO3HAHMS B3aUMOCBS3U
MEX/y CTPOCHUEM BELIECTB, UX CBOMCTBAMH U BO3MOXHBIMH 00JaCTAMU PUMEHEHUS.

TecHO B3auUMOJIENCTBYS C IPYTUMH €CTECTBEHHBIMU HAYKaMH, XUMUS CTajla HEOThbEMJIEMON
YacThl0 MUPOBOU KYJIBTYphl, HECOOXOJAUMBIM YCIOBHEM YCIEUIHOTO TPYAa U KHU3HH KaKIOTO
wieHa oOmiectBa. CoBpeMeHHass XMMHsS KaKk Hayka co3ujaTesibHas, KaK HayKa BBICOKHX
TEXHOJIOTHIl HalpaBjlieHa Ha pelleHHe [I00aNbHbIX Npo0JieM YCTONYMBOIO Pa3BUTHUS
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YeJI0BEUECTBA — CHIPbEBOM, SHEPTETHUECKOM, TTUIIEBOM, IKOJIOTMIECKON 0€30IMaCHOCTH U OXPaHbI
3/10pPOBBA.

B coorBercTBHM ¢ 0OOmIMMH LEISIMH M TNPHHLIUIAMH CpeIHEro oOImiero oobpa3oBaHuUs
conepxkanue npeamera «Xumus» (10—11 kiaccel, 6a30BbIi ypOBEHb U3Y4EHUS) OPHEHTUPOBAHO
PEUMYIIECTBEHHO Ha OOLICKYJIbTYPHYIO TMOATOTOBKY OOYyYaromuXcs, HEOOXOAMMYIO MM s
BbIpAOOTKH MHPOBO33PEHUYECKUX OPHEHTUPOB, YCIEIIHOIO BKIIOYEHHS B KHM3Hb COLUYMA,
IPOJOJDKEHUs 00pa30BaHUs B pa3IMUHbIX 00IACTAX, HE CBA3AHHBIX HEITOCPEICTBEHHO C XMMHUEH.

CocraBnstomiuMu  npeaMera «XHUMUs» SBISAIOTCS 0a30Bble Kypcbl — «OpraHuyeckas
XUMUA» U «OO011ast 1 HeOPraHM4ecKasi XMMHUsA», OCHOBHBIM KOMIIOHEHTOM COJIEpKAHUS KOTOPBIX
SIBIISTIOTCSI OCHOBBI 0Aa30BOM HAyKU: CUCTEMa 3HAaHUH M0 HEOPraHMYECKOW XUMHUU (C BKIIIOUCHHEM
3HAaHUH U3 001IeH XUMUH) U OpraHnuecKoi Xxumun. GopMHUpOBaHKE JTaHHOMN CHCTEMBbI 3HAHUH MTPH
U3YyYEHHH IpeMeTa 00eCreunBacT BO3MOKHOCTh PACCMOTPEHHS BCETO MHOT000pa3usl BEIIECTB
Ha OCHOBE OOIMX MOHATHH, 3aKOHOB U TEOPUN XUMUH.

CrpykTypa conepxaHus KypcoB — «Opranuueckast Xumus» U «O01mas 1 HeopraHuueckas
XUMHUSA» cHOopMUpOBaHA B IIPOrpaMMe 10 XMMHM Ha OCHOBE CUCTEMHOIO MOJX0/Aa K W3YYEHUIO
yuyeOHOro Martepuasia M OOyCJOBJIEHAa HCTOPUYECKM OOOCHOBAHHBIM DPAa3BUTHEM 3HAHUN Ha
ONpEACIEHHBIX TEOPETUYECKUX YPOBHAX. Tak, B Kypce OpPraHMYECKOM XHMMHH BEILLECTBA
paccMaTpuBalOTCS Ha YpOBHE KJIACCHUUYECKON TEOPUM CTPOEHHS OPraHMYeCKUX COEIUHEHUH, a
TaK)K€ Ha YpOBHE CTEPEOXHMUYECKUX M DJIEKTPOHHBIX MPEJICTaBICHUM O CTPOCHUH BEIIECTB.
CseneHusi 00 M3ydaeMblX B Kypce BEIIECTBaX HAlOTCS B PAa3sBUTUU — OT YIJIEBOAOPOIOB 10
CJIOKHBIX OMOJIOTMYECKM AKTHUBHBIX COEAMHEHMH. B Kypce opraHMyeckoil XMMUU MOJIy4aroT
pa3BUTHE CPOPMHUPOBAHHBIE HAa YPOBHE OCHOBHOI'O 00IIero oOpa3oBaHUs IE€pBOHAYaIbHbIE
IPECTaBICHNUS O XUMUYECKOM CBSA3M, KIacCU(UKALIMOHHBIX PU3HAKAX BEIIECTB, 3aBUCHUMOCTH
CBOICTB BEILIECTB OT UX CTPOCHHUS, O XUMUUECKON PEaKIIUH.

[Ton HOBBIM yIJIOM 3peHHUs B mpeaMeTe «XHUMHUs» 0a30BOr0 YpOBHS paccMaTpHUBAETCS
U3y4eHHBII Ha YpPOBHE OCHOBHOIO oOOIIEro o0pa3oBaHMs TEOPETHMUYECKUH MaTepuan u
(dakTosornuecKrue CBEACHMS O BEUIECTBAX U XMMUYECKOM peakuuu. Tak, B 4aCTHOCTH, B Kypce
«OO0mias 1 HeopraHuyeckass XUuMus» 00ydaroIUMCsl MPEJOCTaBISAETCSI BO3MOXKHOCTh OCO3HATh
3Hau€HUE MEPUOJANYECKOTO 3aKOHA C OOLIETEOPETUYECKUX M METOAO0JIOTMYECKUX MO3MUIIHM,
IIyOKe MOHSATh WCTOPUYECKOE HM3MEHEHHe (YHKIUI 3TOro 3akoHa — OT oOoOmaromeit 1o
OOBSCHSAIONIEH U IPOTHO3UPYIOLIEH.

Envnas cucrema 3HaHUM O BaXHEHIIMX BEIIECTBAX, UX COCTAaBE, CTPOCHUM, CBOMCTBAX U
IIPUMEHEHNN, a TAK)KE 0 XMMHUUYECKUX PEAKIMIX, UX CYLITHOCTH U 3aKOHOMEPHOCTSIX MPOTEKaHUS
jpononHserca B Kypcax 10 wm 11 KimaccoB d2neMEHTaMM  COJEp)KaHUS, HMMEIOINUMU
KYJIbTYPOJIOTMUECKU M TPUKIAJAHOM XapakTep. OTH 3HAHUS CHOCOOCTBYIOT IOHUMAaHHIO
B3aMMOCBSA3M XHMHUHU C JIpYTUMH HayKaMH, pacKpbhIBalOT €€ pojib B IO3HAaBaTEIbHOW U
MPAKTUYECKON JEsTeNbHOCTH 4YeJIOBeKa, CIOCOOCTBYIOT BOCHUTAHHUIO YBa)KEHHUS K IPOIECCY
TBOpYECTBA B O0JIACTU TEOPUU M MPAKTHUUECKUX MPHUIIOKEHUN XUMHH, TOMOTalOT BBITYCKHUKY
OPUEHTHPOBATHCSI B OOIIECTBEHHO M JIMYHOCTHO 3HAYUMBIX MPOOJIEMax, CBA3aHHBIX C XUMHEH,
KPUTUYECKH OCMBICIMBATH MH(GOPMAIMIO ¥ MPUMEHATh €€ Ul MONOJHEHUs 3HAHUM, perieHus
MHTEJJIEKTYaJIbHBIX M 3KCIIEPUMEHTAJIBHBIX MCCIIEJOBATENbCKUX 3a7ad. B 1enom conepxaHue
yuebHoro npeamera «XUMHs» JaHHOTO YPOBHS M3y4YeHHs OPHEHTHPOBAHO Ha (hopMHpOBaHUE Y
00y4aromuxcsi MUPOBO33PEHUYECKON OCHOBBI JJIsl MOHUMaHUS QHIOCOYCKUX UAEH, TaKUX Kak:
MaTepuaibHOE €AMHCTBO HEOPTaHUYECKOTO0 U OPraHMYECKOTO MHpa, 00YCIOBIEHHOCTh CBOMCTB
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BEIIECTB MX COCTAaBOM U CTPOCHHEM, MO3HABAEMOCTb MIPUPOTHBIX SIBICHHUH ITyTEM DKCTIEPUMEHTA
U PCIICHHUS TMPOTUBOPEUYUN MEXIy HOBBIMH (aKTaMH M TEOPETHUCCKUMH MPEANOChUIKAMH,
OCO3HAHHME POJM XMMHUHU B PEIICHUH 3KOJOTMUYECKHX MPOOJieM, a Takke MmpodiieM cOepekeHus
HHEPTEeTUYECKUX PECYPCOB, CHIPHS, CO3/IaHUS HOBBIX TEXHOJIOTUI 1 MAaTEPHAIIOB.

B nutane penienus 3a1a4 BOCIUTAHMS, PA3BUTHS U COLMATM3AINMN 00YYaOIINXCS IPUHATHIC
NpOTpaMMOI 10 XWUMHUH IOAXOJbl K OINPEACICHUIO COJCPXKAHUS W TIOCTPOCHHUS NpeIMeTra
npeycCMaTpuBaOT (GOPMHUPOBAHUE YHUBEPCAIBHBIX YYEOHBIX NCHCTBHH, MMEHOIUX 0a3zoBoe
3HAQYCHUE Ui Pa3IMYHBIX BUJIOB JESATEIBHOCTH: PEHICHUs MpoOJieM, TOWCKA, aHalu3a W
00paboTkn wuHOpMaIUK, HEOOXOMAUMBIX I TPUOOPETEHUS ONbITa MPAKTHYECKOW U
UCCIIEIOBATEIbCKON AEATEIbHOCTH, 3aHIMAIOIIECH BaYKHOE MECTO B TIO3HAHUHM XUMHUU.

B mpakTuke npenogaBaHusi XMMUHM KaK HAa YPOBHE OCHOBHOTO O0ILEr0 00pa3oBaHMs, TaK U
Ha YPOBHE CPEAHEr0 00111ero oopa3zoBaHus, IPH ONPEICICHNUN COAECPIKATENLHON XapaKTePUCTUKU
Heneil M3ydyeHus TIpenMeTa HalpaBICHUEM MEPBOCTENIEHHOW 3HAUYMMOCTH TPATUIIMOHHO
npu3Haércsi (GOPMHPOBAHHME OCHOB XHMHYECKOW HAyKH Kak o00JacTh COBPEMEHHOTO
€CTECTBO3HAHUS, TPAKTUICCKOH JACATEITPHOCTH YEIIOBEKA M KaK OJIHOTO U3 KOMIIOHEHTOB MUPOBOM
KyJabTypbl. C METOJUYECKON TOYKHM 3PEHHUS TaKOW IMOAXOJ| K ONPE/ICICHUIO LEeNel H3yueHUs
npeMeTa SBJISICTCS BIIOJIHE ONPaBIaHHBIM.

CornacHo NaHHOW TOYKE 3pPEHHUsS TJIABHBIMU LEISIMH U3Yy4EHHs NpenMeTa «XuMHsS» Ha
6a3zoBoM ypoBHe (10 —11 ki1.) ssBRsIFOTCS:

e (opMupoBaHHME CHCTEMbl XMMHYECKHUX 3HAHUW KaK BaKHEWILEH COCTaBIISIONICH
€CTECTBEHHO-HAYYHOM KapTUHBI MHUpPA, B OCHOBE KOTOPOH JIeKAT KIIOUEBHIE MOHSITHS,
dbyHIaMeHTallbHbIEe 3aKOHBI M TEOPUM XWMHUHU, OCBOEHHE S3bIKa HAyKH, YCBOCHUE U
MOHMMAaHHUE CYIIHOCTH JOCTYMHBIX O0OOOIIEHUI MHPOBO33PEHUYECKOTO Xapakrepa,
O03HAKOMJICHHE C UICTOPHUEN UX PA3BUTHUS U CTAHOBIICHUS,

e (opMupoBaHUE W pa3BUTHE MPEJCTABICHUM O HAYYHBIX METOJAX MO3HAHMS BEUIECTB U
XUMHYECKHUX peaklnid, HeOOXOIUMBIX ISl MIPHUOOPETEHUs] YMEHHI OpUEHTHPOBATHCS B
MHPE BELIECTB U XUMHUYECKUX SIBJICHUN, UMEIOIIUX MECTO B IPUPOJIE, B IPAKTUYECKOU U
ITOBCEIHEBHOM KU3HU;

® pa3BUTHE YMEHMH U CHOCOOOB JIEATENBbHOCTH, CBS3aHHBIX C HaONIOJEHUEM U
OOBSICHEHUEM XUMHUYECKOTO JKCIEPUMEHTa, COOMIOJEHHEM NpaBUil 0€30MacHOro
oOpallleHus C BeLeCTBAMU.

Hapsiny ¢ 3TuM, coneprkarenbHasl XapakTEPUCTUKA LEJIEH U 3a1ad U3y4eHUs MpenMera B
IIpOrpaMMe 10 XUMHHN YTOUYHEHA ¥ CKOPPEKTUPOBAHA B COOTBETCTBUH C HOBBIMU IIPUOPUTETAMH B
cucteMe cpeaHero oouiero oopazoBanus. CeroHs B IpenojaBaHUKU XUMHUHU B OOJIbIIEH CTEIEHU
OTJAETCs MPEANOUYTEHNE TPAKTUUECKOH KOMIIOHEHTE COJIepKaHusl 00YUEeHUsI, OPUEHTHPOBAHHOMN
Ha MOJTOTOBKY BBITYCKHHMKa OOIIe00pa30BaTeIbHONW OpraHU3alluy, BiaJEIoUIero He HabopoMm
3HaHWH, a (PYHKIIMOHAIBHOW TPaMOTHOCTBIO, TO €CTh CIOCOOaMHM W YMEHUSMHU aKTHBHOTO
MMOJIYYCHHA 3HAHUH " IMIPUMCHCHUA UX B peaﬂBHOﬁ KU3HU IJIA PEIICHUA MPAKTHYCCKUX 3a7da4.

B cBa3m ¢ »THM Ipru M3YYCHHUH MIpeaAMETa «XUMUSDY AOMUHHPYIOIIEC 3HAUCHUC
nproOpeTaroT TakKue LeNu U 33a4u, KaK:

ajanTanus 00yJarouxcs K yCJIOBUAM JUHAMUYHO Pa3BUBAIOILETOCs MUpa, POPMHUPOBAHUE
UHTEJUIEKTYaJbHO PAa3BUTON JIMYHOCTH, TOTOBOM K CaMOOOpa3oBaHHIO, COTPYJHHYECTBY,
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CaMOCTOSITEIbHOMY NPUHSATUIO TPAMOTHBIX PEHICHUNH B KOHKPETHBIX XU3HEHHBIX CUTYalUfX,
CBSI3aHHBIX C BEUIECTBAMH U UX MPUMEHEHHEM;

dbopMupoBaHHe Yy OOYYArOIIMXCS KIIFOYEBBIX HABBIKOB (KJIFOUEBBIX KOMIICTCHIIHN),
UMEIOIINX YHUBEPCAIBHOE 3HAUYCHUE JIJIS PA3IIUYHBIX BHUJIOB JESATCIBHOCTH: PEIICHHS MTPOOIIEeM,
MOWCKa, aHaIM3a W 00paboTku WHGPOpPMAIMH, HEOOXOAUMBIX JUIS TPUOOPETEHHS OIbITa
JEeSTEIbHOCTH, KOTOpasi 3aHMMAaeT BaXXHOE MECTO B IO3HAHWU XMMUH, a TaKXKe I OLIEHKH C
MO3UIUI IKOJIOTUYECKOM 0€30MacCHOCTH XapaKTepa BIMSHUS BEIIECTB U XUMUYECKHUX MPOLIECCOB
Ha OpPTraHu3M YeJIOBEKa U IPUPOJIHYIO CPEY;

pa3BUTHE MO3HABATENILHBIX UHTEPECOB, MHTEIUICKTYaJbHbIX U TBOPUYECKUX CIIOCOOHOCTEN
00yJaromuxcs: CnocoOOHOCTH CaMOCTOSITEIbHO INPHOOpETaTh HOBBIE 3HAHUS 10 XUMHU B
COOTBETCTBUU C KU3HCHHBIMH MOTPEOHOCTSIMU, UCTIOIH30BaTh COBPEMECHHBIE MH()OPMAIIMOHHBIC
TEXHOJIOTHH JIJIsl IOMCKA M aHan3a y4eOHOW U HAyYHO-TIOMYIIpHOU WH(DOPMAIINA XUMHUYECKOTO
COJICPIKAHUS;

dbopMupoBaHUe U pa3BUTHE Yy O0YYAIOUINXCS aCCOIIMATUBHOTO U JIOTUYECKOTO MBIIILIICHUS,
HAOIOIATEIbHOCTH, COOPAaHHOCTH, AaKKypaTHOCTHU, KOTOpbIE OCOOCHHO HEOOXOAMMBI, B
YaCTHOCTH, MIPH IJIAHUPOBAHUH U IIPOBEICHUU XUMUYECKOTO SKCIIEPUMEHTA;

BOCIHUTAaHUE Y 00y4aroImuXxcs YO IEHHOCTH B TyMaHUCTUYECKON HAMIPaBICHHOCTH XUMUU,
e€ BaXXHOW pOJIM B PEHICHWH TJIOO0AIBHBIX MPOOJIEM pPAMMOHAIBHOTO IMPHPOJIONOIL30BaAHUS,
MIOTIOJTHCHHSI YHEPTETHYCCKUX PECYpCOB M COXPAHCHHS MPUPOIHOTO PABHOBECHS, OCO3HAHUS
HE00XO0IMMOCTH OEPEKHOTO OTHOIICHHUS K IPUPOJIC ¥ CBOEMY 3/I0POBBIO, a TAKKE IPHOOPETESHUS
OTIBITA MCITOJIb30BAHUS TIOYUYEHHBIX 3HAHUH JUISI IPUHSITHS TPAMOTHBIX PEIICHUH B CUTYaIIUsX,
CBSI3aHHBIX C XUMHUYECKUMH SIBIICHUSMHU.

B y4yeOHOM miane cpeanero oOuiero oOpa3oBaHus mpeaMeT «XuMmus» 0a30BOTO YpOBHS
BXOJIUT B COCTaB MpeaMeTHON 00macTu «EcTecTBEeHHO-HAYYHBIE PEAMETHI».

OO61iee yucio 4acoB, OTBEAEHHBIX ISl U3YUYEHHUs XMMHUHU, Ha 0a30BOM YpOBHE CPEIHEro
oOmrero oopazoBanus, cocTaBiseT 68 yacos: B 10 kiacce — 34 gaca (1 yac B Hegento), B 11 kiacce
— 34 gaca (1 gac B Hezemto).

COJEPKAHUE OBYYEHUSA
10 KITIACC OPTAHUYECKASA XUMMUSA
Teopernyeckne 0CHOBbI OPraHUYeCKOM XUMHHU

IIpeamer opraHM4ecKoil XMMHUU: €€ BOSHUKHOBEHUE, PA3BUTHE U 3HAYEHUE B IOJIYYCHUHU
HOBBIX BEIIECTB U MaTepHaoB. Teopus CTpOEHUsI OpraHuyecKux coequHennii A. M. byrneposa,
e€ OCHOBHbIE MOJIOKEHUs. CTpPyKTypHbIE (OPMYJIBI OPraHUYECKUX BellecTB. ['omororus,
n3oMepus. XMMHUYECKas CBSA3b B OPTaHUYECKUX COCIMHEHUIX — OJIMHAPHBIE U KPaTHBIE CBSI3U.

[IpencraBienue o kiaccupuKaluy opraHnyeckux BeuiecTs. HomeHkmaTypa opraHm4eckux
coeuHEeHUH (cucTeMaTu4ecKasi) U TpUBHAJIbHbIE Ha3BaHUS BaKHEHIINX IPEICTaBUTENEH KIIacCOB
OpraHUYEeCKHUX BEILECTB.

IKCNEePUMEHTAJbHbIC METOAbI M3YYCHHS BEelIeCTB M X NPeBPaILleHNIi: 03HAKOMIICHHE
¢ oOpa3lamu OpraHWYecKUX BEIECTB W MaTepHalaMy Ha UX OCHOBE, MOJCIMPOBAHHE MOJIEKYJI
OpPraHMYeCKHUX BEIIeCTB, HAOJIOJEHWE U ONHMCAaHUE JEMOHCTPALMOHHBIX OINBITOB IO
MIPEBPALEHUIO OPTaHUYECKUX BEILECTB MPU HAarpeBaHUM (IJIaBjieHNUEe, OOyTIMBaHUE U TOPEHHE).



YraeBogopoabl

AJKaHBI: COCTaB M CTPOEHHUE, TOMOJOrMYecKMi psa. MeTan m 3TaH — mpocTeumme
NPECTaBUTEIN ATKAHOB: (PU3MYECKHE K XUMUYECKUE CBOWCTBA (PEaKI[K 3aMEILCHHsI K TOPEHUS),
HaXO0XJIEHUE B IPUPO/IE, IOTYUEHUE U IPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOECHUE, TOMOJIOTUYECKUH pAll. DTUIEH U NPONWIEH — NpOCTEHIINe
IPEJCTaBUTENIN AJKEHOB: (U3NYECKHEe M XHMHYECKUE CBOMCTBa (peakiuu TUAPUPOBAHMS,
rajJJoreHUpPOBAHUS, TUAPATALUHU, OKUCIICHUS U IOJIMMEpU3alluN ), TOJyYeHUE U IPUMEHEHHE.

Ankanuensl: OyramueH-1,3 m metwnOyraauen-1,3: cTpoeHHE, BaXKHEHUIINE XUMHUYECKUE
cBOMcTBa (peakuus noaumepusanuu). [losyueHre CHHTETHYECKOTO KaydyKa U PE3UHBI.

AJNKUHBI: COCTaB M OCOOEHHOCTH CTPOEHUS, TOMOJIOTUYECKMH psia. AUeTuieH —
NPOCTEUIINIA MPEICTABUTENb AIKMHOB: COCTaB, CTPOCHUE, (PU3NYECKHE U XUMHUECKUE CBOMCTBA
(peakuuy ruIpUpPOBaHUS, TAJIOT€HUPOBAHMS, TUApPATALIMM, TOPEHMSI ), IOJyUYEHUE U IPUMEHEHHE.

Apenbl. benzon: cocrtaB, cTpoeHue, (QHU3MUECKHE W XHMHUYECKHE CBOWCTBA (peaKuuu
raJJoreHUpOBAaHUS W HUTPOBAHUsA), IMOJIyde€HHE M TNpuUMeHeHue. Tomyon: cocmas, cmpoeHue,
Quzuueckue u xumuyeckue ceoucmea (peakyuu 2ai02eHupoOsanus U HUmMpo8anus), noayieHue u
npumenenue. TOKCUYHOCTb apeHOB. ['eHeTHueckas CBS3b MEXKIY YIVIEBOJOPOJaMH,
IIPUHAUICKANIMMU K Pa3JIU4YHbIM KJIaCCaM.

[TpupoaHble UCTOYHUKH YTIAEBOAOPOAOB. [IpuponHbIii ra3 U MOMyTHBIE HEPTSIHBIE Ta3bl.
Heds u e€ npouncxoxaenue. CiocoObl mepepaboTKu HEPTH: IEPETOHKA, KPEKUHT (TEPMHUYECKHIA,
KaTauTHIecKkuii), mmponmu3. [lpomgykTel mepepaboTku HedTH, WX TpPUMEHEHHE B
IIPOMBIIIIEHHOCTH U B ObITY. KaMeHHBIN yroib U MPOIyKThl €ro nepepadboTKu.

IKCNEePUMEHTAJbHbIC METOAbI H3YYCHHS BeIECTB U UX NPEBPAILICHHII: 03HAKOMJICHHE
¢ oOpa3Lamu MjIacTMacc, KaydykoB U pe3uHsbl, Kouiekuun «Hed1b» u «Yroaby, MogeaupoBaHue
MOJIEKYJ YIJI€BOJOPOJOB U TaJOr€HONPOU3BOJAHBIX, IPOBEJICHHE INPAKTHUYECKOW pPaOOTHI:
MIOJIy4YEHHUE 3TUIIEHA U N3YYEHHE €r0 CBOMCTB.

PacuérHbie 3ana4u.

Bolunicnenuss 1o ypaBHEHHIO XUMHYECKOM peakiuu (Macchl, o0bEMa, KOJIUYECTBa
MCXOJJHOTO BEIIECTBA WIIM IPOAYKTA PEAKIIMH IO U3BECTHBIM Macce, 00bEMY, KOJIMUYECTBY OJIHOTO
U3 UCXOJHBIX BEIIECTB WJIH MIPOIYKTOB PEAKIUN).

Kuciaopoacoaepxaiye oprannyeckue coeMHeHUs

[IpenenpHble OJHOATOMHBIE CHUPTHL. MeETaHOJN W 3TAHON: CTpPOCHHE, (U3NYECKHE U
XMMHUYECKHE CBOMCTBA (pEakUMU C aKTUBHBIMU METaJUIaMH, TaJoreHOBOJOPOAAMHU, TOPEHHE),
npuMeHeHne. BoIopoaHbIe CBA3U MEKIY MOJIEKYJIaMU CIUPTOB. J[elCTBHE METAaHOJIA U HTAaHOJIA
Ha OpraHu3M 4Y€eJI0BEKA.

MHoOroaToMHble CIUPTHL. JTUJICHIJMKOJIb W IJIMLEPUH: CTPOEHME, (U3MUECKUE U
XUMHYECKHE CBOMCTBA (B3aUMOICHCTBHE CO IIEIOYHBIMU METAJlJIaMH, KAUeCTBEHHAs peaKkius Ha
MHOTOaTOMHBIE CIUPTHI). JleficTBHEe Ha opraHu3Mm uesnoBeka. [IpuMeHeHue TiaulepuHa U
STUJICHTJIUKOJIS.

®deHout: cTpoeHUEe MOJIEKYIbI, (PU3UYECKHe U XMMUYecKHue cBOMCTBa. TOKCHUHOCTH (peHoa.
[Tpumenenue peHona.

Anpreruapl M kemouwvl. DopManbIeruj, aueTambAeTHa: CTpoeHue, (Qusnueckue u
XMMHUYECKHE CBOMCTBa (peakluu OKHMCICHHS W BOCCTAaHOBJICHHUS, KAaUeCTBEHHBIC PEAKIUH),
MIOJIy4eHUE U IPUMEHEHUE.



OnHOOCHOBHBIE TIpe/iebHbIe KapOOHOBbIE KUCIOTHI. MypaBbUHAs U YKCYCHasl KHCJIOTBI:
CTpoeHue, PU3NUECKUE U XUMHUECKIE CBOICTBA (CBOMCTBA, 00IIHME I KJlacca KUCIIOT, PeaKIusl
TepudUKaNMK), TOoNydyeHHe U mpuMeHeHue. CTeapuHOBas W OJEMHOBAas KHUCIOTHI Kak
NPEJCTaBUTENN BBICIINX KapOOHOBBIX KUCIOT. MblIa Kak COJTM BBICIINX KAPOOHOBBIX KUCIIOT, UX
MOIOLIEE NEUCTBHE.

CrnosxHble 2Gupbl KaKk MPOU3BOJHbIE KAPOOHOBBIX KHUCIOT. [ MAPOIN3 CIOKHBIX F(PUPOB.
Kupsl. 'maponus sxxupos. [Ipumenenue xupoB. buosorudeckas pojb KUPOB.

VYrneBoabl: cocTaB, KjlacCu(pUKalus yrieBoJoB (MOHO-, AU- U Tojucaxapuabl). [moko3a —
IpOoCTEHIINA MOHOCaXapua: OCOOCHHOCTH CTPOEHUS MOJEKYJbI, (pU3MUecKre W XMUMHYECKUe
cBocTBa (B3auMoeiicTBue ¢ ruapokcuiom meau(ll), okucnenne aMMruadHbIM paCTBOPOM OKCHIA
cepebpa(l), BoccraHoBiIeHUE, OpOKEHUE TIIIOKO3bI), HAXOXKJICHHUE B MPUPOJE, MPUMEHEHHUE,
Ouonoruueckas posib. @otocunres. Ppykro3a Kak U30MeEp IITHOKO3bI.

Kpaxman u neminono3a Kak npupojHble noaumepbl. CTpoeHue Kpaxmaina U LEUTI0I03BL.
Ou3nyecKkue 1 XUMUUECKHE CBOMCTBA KpaxMaia (THIpOIn3, KaYeCTBEHHAs PEaKIus C HOAO0M).

JKCNepUMEHTAIbHbIE MeTO/Ibl H3yYeHHs] BellleCTB U UX NMpeBpallleHuii: TpoBeIeHHE,
HAOMIO/ICHUE U OIMCAaHUE JEMOHCTPAIIMOHHBIX OMNBITOB: TOPEHUE CIUPTOB, KayeCTBEHHBIE
pEaKuu OJHOATOMHBIX CIHUPTOB (OKUCIeHHe 3TaHoda okcuaoMm wmenu(Il)), MHOroaTOoMHBIX
cnupToB (B3aumopeilictBue ruuepuHa ¢ ruapokcugoMm menu(ll)), anpaerunnoB (okucieHue
aMMUay4HbIM pacTBopoM okcuaa cepedpa(l) u runpoxcunom menu(ll), B3aumoeiicteue kpaxmana
C MO/IOM), TIPOBEJICHHE MTPAKTUYECKON pabOTHI: CBOWCTBA PACTBOPA YKCYCHOM KUCIIOTHI.

Pacyérnble 3a1a4n.

Bbruncnenuss mo ypaBHEHHIO XHMHUYECKON peakuuu (Macchl, 00bEMa, KOJIMYECTBA
MCXOJIHOTO BEIIECTBA WM MTPOJAYKTa PEAKIIMH MO0 U3BECTHBIM Macce, 00bEMY, KOITMUECTBY OJIHOTO
U3 UCXOJHBIX BEIIECTB WJIH MPOIYKTOB PEAKIUN).

A3oTcozeprkalie OpraHn4eckie COeIMHEHNS.

AMUHOKHCIIOTHI Kak aM(oTepHbIe OpraHuyeckre coeuHeHus. PU3ndecKnue 1 XUMUYECKre
CBOICTBa aMUHOKHUCIOT (Ha MpuMepe IHIMHA). buojormueckoe 3HaueHHWE AMMHOKMCIIOT.
[TenTuae!.

benkn kak npupoaHbIE BBICOKOMOJEKYJspHbIe coequHeHus. [lepBuuHas, BTOpuUYHAs U
TpeTU4YHasi CTpPYKTypa OenkoB. XHMHUECKHE CBOWMCTBa OEIKOB: THUAPOJIM3, JeHATypaLus,
Ka4eCTBEHHbIE pEaKIUi Ha OEJKH.

JKCIepuMeHTAlbHbIe MeTO/AbI H3YUYeHHs BellleCTB M UX MpeBpalleHuii: Ha0mo1eHe U
ONUCaHHE JEMOHCTPALIMOHHBIX OIBITOB: JEHAaTypalnus OEJIKOB IpH HarpeBaHWH, LBETHbIE
peakiuu 6eIKoB.

BbicokomoiiekyasipHbIe COeJUHEHUS

OcCHOBHbBIE TIOHSITUSI XUMHH BBICOKOMOJIEKYJISIPDHBIX COEIWHEHHI: MOHOMEp, MOJUMED,
CTPYKTYpHOE 3BEHO, CTENEHb IOJIMMEpPHU3alUH, CpPeIHsAs MOJeKyaspHas macca. OCHOBHbIE
METO/Ibl CHHTE3a BHICOKOMOJIEKYIISIPHBIX COETMHEHUI — MOJMMEpHU3aIis U MOJUKOHICHCAIINS.

IKCNEePUMEHTAJbHbIC METO/Abl M3YYCHHS BEelIeCTB M X NPeBPaILleHNIi: 03HAKOMIICHHE
¢ oOpa3uamu MpUPOTHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMAcC, Kay4yKOB.

Me:xnpeamerHbie CBA3H.

Peanuzanus MeXIpeIMETHBIX CBA3€H NpU M3y4EHHMH opraHmdeckord xumuu B 10 kiacce
OCYIIIECTBIISIETCSl 4YE€pe3 HCIOJb30BaHHWE KaK OOIIMX €CTEeCTBEHHO-HAy4YHBIX IMOHATHH, Tak U
MOHSTHUMN, SBISIOUINXCSA CUCTEMHBIMU JJIS1 OTJIENBbHBIX MIPEIMETOB €CTECTBEHHO-HAYYHOT'O IIUKJIA.
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OO1e ecTecTBEHHO-HAy4YHbIC IOHATHS: SIBIEHHE, HAy4yHbI (akT, TUIOTe3a, 3aKOH,
TEOpHsl, aHalM3, CHUHTE3, KIACCU(PHUKAIMI, TMEPUOJUYHOCTb, HAOIIOACHUE, H3MEpEHHE,
JKCIIEPUMEHT, MOJCIIUPOBAHUE.

®du3uka: MaTepus, SHEPIUsl, Macca, aToOM, JIEKTPOH, MOJIEKYJa, JHEPIreTUYECKUN YPOBEHb,
BEIIIECTBO, TEJ0, 00BEM, arperaTHoe COCTOSIHUE BELIeCTBa, (PU3MYECKHE BEIMYMHBI U €JMHULIBI MX
WU3MEpEHHUS.

buonorus: knerka, opranusMm, Ouocepa, oOMEH BellecTB B OpraHus3Mme, (OTOCHHTES,
OMOJIOTMYECKH aKTHBHBIC BEIIECTBA (OCIIKH, YIIIEBOIBI, )KUPHI, PEPMEHTHI).

['eorpadus: MuHepaiibl, FOPHbIE IOPO/IbI, MIOJIE3HbIE HCKOMAEMBbIE, TOIUINBO, PECYPCHI.

TexHonorus: NuIIeBble MPOIYKThI, OCHOBBI PallMOHAIBHOIO MUTAHUS, MOIOLIUE CPEJICTBA,
JIEKapCTBEHHBIE M KOCMETHUECKUE ITpeNnapaThl, MaTEPUAIIbl U3 UCKYCCTBEHHBIX U CUHTETUYECKHUX
BOJIOKOH.

11 KIIACC OBIIASA N HEOPTAHUYECKASA XUMMUSA

CrtpoeHue BemiecTBa

XuMHUeCKUl »3yeMeHT. AToM. Sapo aroma, H30TOIBL. DJIEKTPOHHAs 000JIOUKA.
DHepreTUuecKrue YpOBHH, MOJYPOBHU. ATOMHbIC opOuTany, s-, p-, d- anemMenTsl. OCOOCHHOCTH
pacripesielieHUs] JIEKTPOHOB MO OpOUTANIIM B aTOMax 3J€MEHTOB IEPBBIX YETHIPEX NEPUOJIOB.
DJeKTpoHHas KOH(UTYpaLKs aTOMOB.

Ilepnonnueckuii 3akoH u Ilepmommueckas cucrema XUMHUYECKUX 3ieMeHToB [ U
MengeneeBa. CBs3p NEpUOAMYECKOTO 3akoHAa M llepmonnyeckoil CHUCTEMBI XUMHYECKHX
anemenToB J[. Y. MenneneeBa ¢ COBpEMEHHOUN Teopuel CTPOEHHUs aTOMOB. 3aKOHOMEPHOCTH
U3MEHEHUs CBOICTB XMMHUECKUX 3JIEMEHTOB U 00pa3yeMbIX UMU IPOCTBIX U CIOKHBIX BEIIECTB
110 TPpyNIaM U nepruojam. 3HaueHHUEe NEPUOANYECKOT0 3aKOHA B PA3BUTHH HAYKU.

Crpoenue BemiecTBa. XHUMHMYEcKass CBs3b. Buabl XMMHYecKOll CBs3U (KOBaJeHTHAas
HEMoJIsIpHasl W TOJIsIpHAas, MOHHAsA, MeTaJuMyeckas). MexaHu3Mbl 00pa30BaHUsl KOBAJIEHTHOM
XUMHUYECKON CBsI3U (OOMEHHBIM U TOHOPHO-aKLENTOpHbIN). BomopoaHas cBs3b. BaneHTHOCTB.
OnekTpooTpuuaTenbHOCTh. CreneHb okucieHus. VoHbl: KaTHOHBI M aHUOHBL. [lonuMepsl.
Oprannueckue nonuMmepsl. Bonokna. Heoprannueckue nonumepsl. ['a3o000pa3Hblie BeliecTsa.
[TpencraBuTenu razoB, COcoObI UX MONYYEHUs, cOOUpaHus, pacrio3HaBaHus. JKuKkue BelecTna
CaoiicTBa xwuakocteit. Boga. Buapl :KecTKOCTH BOABI M CTOCOOBI KX YCTPAHEHHS.

BemiectBa MOJNEKYISPHOIO M HEMOJIEKYJSIPHOIO CTPOCHMsI. 3aKOH ITOCTOSHCTBA COCTaBa
BellecTBa. THIBI KPUCTAUIMYECKUX PEHIETOK. 3aBUCUMOCTb CBOMCTBA BELIECTB OT THUIA
KPUCTAJUIMYECKOU PEIIETKH.

[TonsiTve 0 nucniepcHBIX cucTeMax. VICTUHHBIE M KOJUIOMAHBIE pacTBOpbI. MaccoBas 1o
BEILIECTBA B paCTBOPE.

JKCNepUMEeHTAJIbHbIE MeTO/Ibl M3Y4YeHHs BellleCTB M UX NPpeBpPallleHHii: 1eMOHCTpalus
tabmui «llepuogudeckas cucrema xumuuyeckux siaemeHToB [[. U. MenneneeBa», mzyueHue
MoJieJe KpUCTAINIMYECKUX DPEIETOK, MpoBeaeHue npaktudeckoi padorsl Nel «llomyuenwue,
coOMpaHue U pacrio3HaBaHUE ra3oBy.

PacuérHbie 3anaun.

Pacu€rpl 0 ypaBHEHUAM XMMHUYECKHUX PEAKIMM, B TOM YHUCIIE PACUETHI C UCIIOJIb30BAaHUEM
MOHSITHSI «MaccoBasl J0JIs BEIIECTBAY.



XuMHYecKHe peakunu

Xumnueckass peakuus. Kriaccupukanmuss XUMHUYECKUX pEakUii B HEOPraHUYECKOH U
OpraHMYECKON XUMHUHU. 3aKOH COXPAHEHUS MacChl BEUIECTB, 3aKOH COXPAHEHMUSI.

CKopocTh peaknuu, €€ 3aBUCUMOCTh OT pa3iuyHbIX (hakTopoB. OOpaTUMbIe peakLuu.
Xumnueckoe paBHoOBecue. DAKTOpHI, BIMAIOIIHAE HA COCTOSHUE XUMHUYECKOTO PaBHOBECHS.
[Tpuniun Jle [larensbe.

OnexTponauTtnueckas aucconuanus. CuipHble M ciadble 37eKTpoiauTsl. Cpena BOJIHBIX
pacTBOPOB BEILLECTB: KUCasi, HEUTpallbHAas, 1eao4yHas. ['uaponus.

OKHCIUTENIBHO-BOCCTAHOBUTEIIBHBIE PEAKIUHU. DJIEKTPOJIU3.

JKCNepUMEHTAJIbHbIE METOAbl M3Y4YeHHS BelleCTB M UX IPeBPALeHUI: 1EMOHCTpalus
tabmui «llepuonuueckas cuctema xumMuueckux neMeHToB /1. V1. MenneneeBay, HaOMOAeHUE U
OINKCaHKUE EMOHCTPAIMOHHBIX U Ja0OpaTOPHBIX OMBITOB (pa3joXKeHHEe MEepOKCHIa BOJIOpOIa B
IIPUCYTCTBUM  KAaTaln3aTopa, OINPEINEICHUE Cpeabl pPacTBOPOB BEUIECTB €  I[OMOIIBIO
YHHUBEPCAJIBHOI'O MHJIMKATOPA, PEAKLIUH HOHHOI'O OOMEHA).

Pacuérnbie 3agaun.

Pac4€rbl o ypaBHEHUAM XMMHUYECKUX PEAKLIUN, B TOM YHUCIIE TEPMOXUMUYECKUE PACUETHI.

BemecTBa u ux cBoiicTBa

Meramnsl. [lonoxenue meraimnos B [lepruoaudyeckoi cucTeMe XUMHUYECKUX JIEMEHTOB /.
N. MenneneeBa. OCOOCHHOCTH CTPOCHHUS IJICKTPOHHBIX 000JIOYEK aTOMOB MeTauioB. OOmue
¢uznueckue cpoiictBa MeTayuioB. CIulaBbl METAJIOB. DJIEKTPOXUMMUYECKUN P HaNpsyKEHUM
METaJUIOB. XUMHUYECKHE CBOiicTBa  MeTayuioB. OOmme Crmoco0bl TMOMyYeHHUs METaJlIoB.
[TpuMeHeHHEe MeTaIoB B OBITY U TEXHHKE.

Hewmeramnsl. [Tonoxenune HemeTanos B [lepruoauueckoii cuicTeMe XMMUYECKHUX 2JIEMEHTOB
J. U. MenneneeBa u 0coOEHHOCTH CTpOEHUS aTOMOB. DU3HUECKHE CBONCTBA HEMETAJLIOB.
AnnoTponus HEeMeTaJUIOB (Ha IpUMepe KUCIopoa, cepbl, pocdopa u yriepoaa). XUMHIECKHE
CBOICTBA HEMETAJIJIOB.

IIppuMeHeHne Ba)XHEWIINX HEMETAUIOB M MX COeIWHEHHMH. KHUCIIOTBI HEOpraHudeckue u
OpraHuyecKue, ux kiaccupukanus v cBoiictBa. OCHOBaHUS HEOPraHUYECKHE U OpraHUYeCKHe, NX
Kjaccugukanus u coiicrBa. Conu, UX Kiaccupukanus U cBoicTBa. ['eHeTHueckas CBsI3b MEXIY
KJIACCAMH HEOPTaHUYECKUX U OPTaHUYECKHUX BEILECTB.

IKCNEePHUMEHTAJIbHbIC METOABbI M3Y4YCHHs BelIeCTB M MX MNpeBpPallleHUil: N3y4YeHHE
KOJIJIEKIMH «MeTaulbl U CIUIaBbD», 00pa3I[0B HEMETAIIOB, PELIEHHE SKCIIEPUMEHTANIbHBIX 3a/1a4,
HaOJIOZIGHWE W ONHUCAHHE JIEMOHCTPAILMOHHBIX U J1TaOOpaTOPHBIX OIBITOB (B3aMMOJAEHCTBHE
TUAPOKCUA AIIOMHUHMS C PaCTBOPaMH KHUCJIOT U IIEJIOUeH, KAUeCTBEHHBIE PEAKIIMM Ha KAaTHOHBI
METAJIJIOB); MPOBEACHUE MpaKkTHUuecKoil paboThl Ne2 «PemieHue skcreprUMEHTaIbHBIX 3a/1ad Ha
UACHTU(PUKAIIMIO OPraHUYECKUX U HEOPTAaHUUECKUX COCIUHEHUI

Pacuérnbie 3a1a4n.

Pacuérbl Macchl BeniecTBa Uil 00bEMa ra3oB M0 U3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce
WK 00bEMY OZJHOTO U3 YYaCTBYIOIIMX B PEaKIUH BEIIECTB, pacu€Thl Macchl (00bEMa, KOJIMYECTBA
BELIECTBA) MPOAYKTOB PEAKIIMH, €CIIM OJHO U3 BELIECTB UMEET IPUMECH..

MexnpeaMeTHbIe CBSI3H.

Peanuzanus MeXnpeaMeTHBIX CBs3€i MpH M3yuyeHUH OOIIel M HEeOPraHU4eCKOM XMMHUU B
11 xnacce ocymiecTBiseTcs 4epe3 MCIOJIb30BaHNE KaK OOIIMX €CTeCTBEHHO-HAYUHBIX MOHSITHH,



TaK Y MOHATHUH, SBISIIOIIMXCA CUCTEMHBIMH JIJI1 OTJEIBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO
[MKIIA.

OO01mure ecTeCTBEeHHO-HAYYHbIE MIOHSATHUS: HAYYHBIN (aKT, TUTIOTE3a, 3aKOH, TEOPHUs, aHAIU3,
CUHTE3, KIacCHU(UKaIuUs, NEePUOANYHOCTh, HAONIOJCHHUE, OKCIEPUMEHT, MOJACIUPOBaHNE,
U3MEpPEHHUE, SABJICHHE.

®dusuKa: Marepus, SHEPrusi, Macca, aToM, 3JEKTPOH, MPOTOH, HEUTPOH, MOH, H30TOII,
PaIMOaKTUBHOCTh, MOJICKYJIa, SHEPTETUUECKUI YpOBEHb, BEIECTBO, TEIO, 00BEM, arperaTtHoe
COCTOSIHME BEIIECTBA, (PU3MUCCKUE BETUYMHBI U SMHUIBI KX U3MEPEHHUSI, CKOPOCTb.

buonorus: kierka, opraHu3M, 3KOCHUCTEMa, Ouocdepa, MakKpo- M MHUKPOIJIEMEHTHI,
BUTaMUHBI, 0OMEH BEIIECTB B OpraHU3Me.

['eorpadusi: MUHEpaIbl, TOPHBIC TIOPO/IBI, TTOJIE3HBIE HCKOIAEMBbIE, TOTLTUBO, PECYPCHI.

TexHoMoTHs: XUMUYECKasl MPOMBIIIIICHHOCTh, METAJUTYPTUsl, TPOU3BOJICTBO CTPOUTEIIBHBIX
MaTepHuaJoB, CEIIbCKOXO03IMCTBEHHOE MIPOU3BOJICTBO, MUIIeBast MIPOMBILIIIEHHOCTb,
dapmarieBTHUECKasi ~ MPOMBIIUICHHOCTh,  MPOU3BOACTBO  KOCMETHYECKHMX  IIPEMapaTos,
MPOU3BOACTBO KOHCTPYKIIMOHHBIX MaTepualioB, 3JIEKTPOHHAs MIPOMBIIIEHHOCTD,
HAHOTEXHOJIOTHH.

INJIAHUPYEMBIE PE3YJIbTATbI OCBOEHUS ITPOTI'PAMMBI 110 XUMHUN
JIMYHOCTHBIE PE3YJIBTATHI

OI'OC COO ycranaBnuBaeT TPeOOBaHUS K pPeE3ysibTaTaM OCBOCHHUS OO0Y4YaIOIIUMHUCS
poTpaMM CpPEAHEro o0IIero oOpazoBaHHs (JIMYHOCTHBIM, METANPEIMETHBIM U INPEIMETHBIM).
Hayuno-MeTonnyeckoil OCHOBOM i pa3paboOTKU IUIAHUPYEMBIX PE3yJIbTAaTOB OCBOCHUS
IPOrpaMM CpeTHEro 00IIero 00pa3oBaHus SABISETCS CUCTEMHO-IEATEIbHOCTHBIN MOIXO/I.

B coOTBETCTBUU C CHCTEMHO-AEATEIHHOCTHBIM IOAXOJAOM B CTPYKTypEe JIMYHOCTHBIX
pe3yNbTaTOB OCBOEHUS MpeaMeTa « XMMUS» Ha YPOBHE CpeHEro o011ero o0pa3oBaHus BbIIETICHBI
CJIEAYIOIINE COCTaBIISAIOIIHE:

OCO3HaHUE OOYYAIOIIMMHUCS POCCUUCKOM TPaKTAHCKOW UIACHTHYHOCTH — TOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOSITEIIbHOCTH M CAaMOOTIPE/ICIICHUIO;

HaJIM4YnEC MOTHUBAIIUN K O6yT~ICHI/II-O;

[[eJICHAITPABICHHOE Pa3BUTHE BHYTPEHHHMX YOEKIEHUUW JTUYHOCTH HA OCHOBE KITFOUEBBIX
[EHHOCTEH M UCTOPUUYECKUX TPAAULINNA 0a30BOM HAYKH XUMUU;

TOTOBHOCTb M CIIOCOOHOCTh OOYYArOIIMXCS PYKOBOJICTBOBATHCS B CBOEH AESITENHHOCTU
[IEHHOCTHO-CMBICIIOBBIMH ~ YCTAHOBKAaMH, TMPUCYIIUMH [EJIOCTHOM CHUCTEeME XHMMHUYECKOTO
o0Opa3oBaHus;

HaJIMYUEC IIPaBOCO3HAHHUA SKOJIOTHYECKOU KYJIBTYPBEI U CIIOCOOHOCTH CTaBUTh neim un
CTPOUTDH KU3HCHHBIC IJIaHBI.

JIngHOCTHERIE PE3YIbTATEI OCBOCHUSA IPEIMETA «XuMHuI» JOCTUTAKOTCS B €ANUHCTBE y‘Ie6HOI>'I
U BOCIHTATEIbLHOMI JACATCIBHOCTH B COOTBETCTBUH C TYMAaHUCTUUYCCKHUMHU, COOUOKYJIBTYPHBIMU,
JyXOBHO-HPABCTBEHHBIMU IIEHHOCTSAMHM M HJ€aJaMH POCCUHCKOTO TPa)KAAaHCKOTO OOIIEeCTBa,
MNPUHITHIMU B OOIIIECTBE HOPMAaMH W MPABUJIAMH TMOBEICHHS, CIIOCOOCTBYIOIIMMHU MpoIleccam
CaMOIIO3HAHUsI, CAMOPA3BUTHS U HPABCTBEHHOTO CTAHOBJICHUS TUYHOCTH 00YJArOIIHUXCSI.

JIM9HOCTHBIE PE3yNbTaThl OCBOSHUS MpeAMeTa «XUMHUSD» OTpaxkaroT cHopMHUpPOBAHHOCTH
OnbITa MO3HABaTEILHOM U HpaKTquCKOfI OCATCIIBHOCTHU 06yqa10mp1xcs[ 110 p€aIn3anuu MPUHATBIX
B OOIIIECTBE IEHHOCTEH, B TOM YHCIIC B YACTH:
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1) rpa:xnaHCcKOro BOCIMTAHUSA:

OCO3HaHUS O0YYAIOMIMMICS CBOMX KOHCTUTYIIMOHHBIX MPaB U 005S3aHHOCTEH, YBAKCHUS K
3aKOHY W MPABOMOPSIIKY;

MPEJICTABICHUS] O COIMAIBHBIX HOPMax M MPaBWJIAX MEXIHMYHOCTHBIX OTHOIICHHUN B
KOJIJICKTUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM NIEATEITLHOCTH MPHU CO3JaHUU YICOHBIX IMPOEKTOB,
peIICHUH Y4eOHBIX U TTO3HABATEIbHBIX 3a/1a4, BHITOJIHCHHUH XUMHUECKHX SKCIIEPUMEHTOB;

CITOCOOHOCTH IMOHUMATh ¥ IPUHUMATh MOTHBBI, HAMEPEHUS, JIOTHKY U apIYMEHTHI JIPYTUX
IIPU aHAJIM3€ PA3TMYHBIX BUIOB YUYCOHOU JIeATEILHOCTH;

2) NaTPMOTHYECKOT0 BOCIIUTAHMS !

[IEHHOCTHOTO OTHOIIEHUS K HCTOPUYECKOMY M HAYYHOMY HACIEAHIO OTCYCCTBCHHOMU
XAMUH,

YBOXCHHSI K IPOIIECCY TBOPUECTBA B OOJIACTH TEOPUH M IMPAKTUYECKOTO NPUMEHEHUS
XUMHUH, OCO3HAHHs TOTO, YTO JIOCTHIXKEHHUS HAYKU €CTh PEe3yNbTaT MJIUTEIbHBIX HAOIIOJACHUM,
KPOTMOTJIMBBIX 3KCIIEPUMEHTAIBHBIX TOUCKOB, TOCTOSTHHOTO TPYAa YYEHBIX U MMPAKTUKOB;

MHTEpeca M TI03HABATENbHBIX MOTHMBOB B TMIOJYYEHUH U TMOCIEAYIOIIEM aHaIu3e
WH(}pOpMaIUK O MEPEOBBIX JOCTHKCHHUSIX COBPEMEHHON OTEUECTBEHHON XMMUH;

3) AyXOBHO-HPABCTBEHHOT0 BOCTIMTAHUA:

HPABCTBECHHOT'O CO3HAHUS, STUYCCKOTO MTOBEICHHUS,

CIIOCOOHOCTH OIEHUBAThH CHTYAIIMH, CBSI3aHHBIC C XUMUYCCKHMH SIBIICHUSIMU, U TPHHUMATH
OCO3HAHHBIC PEIICHUS, OPUECHTHPYSICh HA MOPaTbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

TOTOBHOCTH OIICHMBAaTh CBOE MOBEJACHHE U MOCTYNKH CBOMX TOBApHUINEWH C MO3UIUN
HPABCTBEHHBIX U MTPABOBBIX HOPM U OCO3HAHUE TMOCIEICTBUN ITUX MOCTYIIKOB;

4) dopMupoBaHus KyJbTYPbl 310POBbS:

MOHMMAHUS [IEHHOCTEHW 3J0pOBOTO M 0Oe30macHOro oOpasza >KHU3HHM, HEO0OXOTUMOCTU
OTBETCTBEHHOT'O OTHOIIIEHHUSI K COOCTBEHHOMY (DPM3MUECKOMY U TICUXUYECKOMY 3JI0POBBIO;

cOOJIOIeHNsT TIPaBHJI O€30MacCHOTO OOpaIleHHs] C BEIIeCTBaMU B OBITY, MOBCEIHEBHOM
JKU3HU U B TPYIOBOU JIEATEITHHOCTH;

MOHWMAHUS I[IEHHOCTH TIPABWJI WHAWBHAYAIBHOTO M KOJUICKTHBHOTO O€30ITacHOTO
MOBEJICHUS B CUTYAIUSAX, YTPOKAIONIUX 3I0POBBIO U KHU3HU JIFOJICH;

OCO3HAHHUA TOCIEJCTBUI M HENPHUSATHS BPEIHBIX MPUBBIYEK (YMOTPEONICHUS ATKOTOJS,
HapKOTUKOB, KYPEHHUS);

5) Tpy10BOro BOCIIUTAHUSA:

KOMMYHHUKATHBHOW KOMIIETEHTHOCTH B Yy4eOHO-HMCCIEIOBATENbCKONW JESTENbHOCTH,
0OIIECTBEHHO TIOJIC3HOM, TBOPUYECKOM M IPYTHX BUIAX JACSATCILHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YyYacTHE€ B PEIICHUW MPAKTUYCCKUX 3a/1a4 CONUATbHOU
HAIPaBJICHHOCTH (B paMKax CBOETO KJjiacca, IKOJIBI);

HHTEpeca K MPAKTHICCKOMY W3YYCHHIO MPOQPECCH Pa3IUYHOTO Poja, B TOM YHCIE Ha
OCHOBE IIPUMEHEHUS TPEIMETHBIX 3HAHUI 110 XUMUU;

YBaXXEHHUS K TPYIY, JIOISAM TPyia U pe3yibTaTaM TPYAOBOH JeATEeIbHOCTH;

TOTOBHOCTHU K OCO3HaHHOMY BBIOOPY HHIMBUAYATHHON TPACKTOPUH 00pa30BaHusl, Oy1yIei
npodeccuu U peanusanuid cOOCTBEHHBIX KU3HEHHBIX MJIAHOB ¢ YUETOM JIMYHOCTHBIX HHTEPECOB,
CIOCOOHOCTEN K XUMHUHU, MHTEPECOB U MOTPeOHOCTEN 00111eCTBa;
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6) IK0JI0rM4ecKOro BOCIMTAHMS:

HKOJIOTHYECKH 11€7€CO00Pa3HOr0 OTHOLICHHS K MPUPOJIE, KAK UCTOYHUKY CYIIECTBOBAHUS
JKH3HH Ha 3eMIIE;

NOHMMAaHHMA TJI00ATBHOTO XapaKTepa SKOJIOTHYECKUX MPOOIIeM, BIUSHUS SKOHOMUYECKUX
MPOLECCOB HA COCTOSIHUE ITPUPOJIHON U COLIMATIBHOM CPEMBI;

OCO3HAHUS HEOOXOJUMOCTH HCIIOIb30BAHUS JOCTHKEHUN XUMUH Ul PELICHUSI BOIIPOCOB
pPalMOHAIBHOTO MPUPOIONOJIB30BAHNS;

AKTHUBHOTO HENPUATHS JEHUCTBUM, MPUHOCSIIIMX BPEI OKPYKaKIIeW MPUPOIHOM cpene,
YMEHHsI MPOTHO3UPOBATH HEOIAroNpUsATHBIE HKOJIOTMYECKUE MOCIEACTBHS MPEAIPUHUMAEMBIX
JIEMCTBUM U NIPENOTBPALLATD UX;

HaJIMYUs Pa3BUTOrO HKOJIOTMYECKOTO MBIIUIEHUS, 3KOJOTMYECKOW KYJIBTYphl, OIbBITA
JESATEIIbBHOCTH  DKOJIOTUYECKOW  HAlpaBICHHOCTH, YMEHHS pYKOBOJCTBOBATbCSI HMHU B
MI03HABATEIbHOM, KOMMYHUKATHBHOHN M COIIMATIBHON MPAKTHKE, CIIOCOOHOCTH U YMEHHS aKTUBHO
MPOTUBOCTOATH UACOIOTHH XeMohoouu;

7) HEHHOCTH HAYYHOI'0 O3HAHUSA:

c(OpPMUPOBAHHOCTH  MHPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY  YpPOBHIO
pa3BUTHA HAYKH U OOILIECTBEHHON MPAKTUKU;

NOHMMAHUS CHEHU(PUKA XHMUU Kak HayKHM, OCO3HaHUs €€ poiau B (OPMUPOBAHUU
palMOHATFHOTO HAYYHOTO MBIIIJICHHS, CO3JaHUN LEIOCTHOTO MPEACTABICHHUS 00 OKPYKaIOIIeM
MHUpE KaK O €IMHCTBE IPHUPOJAbI M YEJIOBEKa, B MO3HAHMM IPHUPOJHBIX 3aKOHOMEPHOCTEH WU
pelieHny MpodsieM COXpaHEHUsI IPUPOAHOIO PABHOBECHS;

yOexXAEHHOCTH B 0OCO0OM 3HAYMMOCTH XHMHH JJIs COBPEMEHHOH IUBWIM3AIMHU: B €€
TYMaHHUCTUYECKOW HAIPAaBICEHHOCTH M Ba)KHOM POJIM B CO3/IaHWM HOBOM 0aszbl MaTepuaibHOU
KYJIBTYpBI, PEHICHUH TI00ANBHBIX MPOOJIEM YCTOHYMBOIO Pa3BUTHUSI YEIIOBEUECTBA — CHIPHEBOIA,
HHEPreTUYECKOM, TMHUIIEBOM U HKOJOTMYECKOM Oe30MacHOCTH, B PAa3BUTHHM  MEIMIIMHBL,
00eCreyeHn! YCIIOBUM YCIIEIIHOr0 TPYy/la U SKOJIOTHYECKH KOM(POPTHOM JKU3HU KaXKJOr0 4YJieHa
00I11eCTBA;

€CTECTBEHHO-HAyYHOW TPAaMOTHOCTHM: TIOHMMaHMsI CYIIHOCTH METOJIOB IO3HAHUA,
HCIIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH MCIOJIb30BaTh MOJMy4yaeMble 3HAHMS JUIS
aHaJM3a U OOBSCHEHHUS SIBICHUH OKPYKAIOLIEro MHpa U MPOUCXOASIIMX B HEM H3MEHEHUH,
yMEeHUs JieaaTh 000CHOBaHHbIE 3aKIFOUEHHUS Ha OCHOBE HAayUHBIX (DAKTOB M MMEIOLIMXCS TaHHBIX
C LIEJIBIO NTOJIYYE€HHUS JOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTH CAMOCTOSITEIILHO UCIOIb30BATh XMMUYECKHUE 3HAHUS JJIS PELIeHUs TpobiieM
B PEAJIbHBIX )KMU3HEHHBIX CUTYALNAX;

MHTEpeca K MO3HAHUIO U UCCIIeI0BATENIbCKON AESITEIbHOCTH;

TOTOBHOCTH M CIHOCOOHOCTH K HENpPEephIBHOMY OOpa30BaHMIO M CcaMOOOpa3oBaHMIO, K
AKTUBHOMY TMIOJIY4YEHHMIO HOBBIX 3HAaHUM MO XHUMHM B COOTBETCTBHUM C JKU3HEHHBIMU
MOTPEeOHOCTSIMU;

UHTEpeca K OCOOCHHOCTSM Tpy/la B Pa3IMYHbIX cepax npodeccHoHaNbHOMN AeATeNbHOCTH.

METANPEAMETHBLIE PE3YJIbTATHI
MertarpeIMeTHbIE pe3yJIbTaThl OCBOSHHsI y4eOHOTro npeaMeTa «XUMUS» Ha YPOBHE CPEHETO
o011ero o0pa3oBaHUs BKITFOYAOT:

3HayuMble U1l (DOPMUPOBAHUSI MHPOBO33PEHUS OOYHYAIOIIMXCS MEXIUCUUIUITMHAPHBIE
(MeXnpenMeTHbIe) OOlIeHaYYHbIE TTOHATHS, OTPAXKAIOIIKE [EJIOCTHOCTh HAyYHOU KapTUHBI MHpa
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U crieln(UKy METOI0B IIO3HAHUS, HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BELECTBO,
SHEPTrus, SIBICHUE, MpPOIEecC, CHCTeMa, HAyYHBIH (akT, MPUHLUI, THIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOpHs, UCCIIe0OBaHNEe, HAOII0IeHNE, U3MEPEHNUE, SKCIIEPUMEHT U JpYyTHe);

YHUBEpCaJbHBIE  yueOHble  JAeHCTBHS  (TMO3HABaTelIbHBbIE,  KOMMYHHKATHBHBIE,
peryisaTuBHbBIE), oOecneunBaronie (GOpMUpOBaHHE (YHKIMOHAIBHOM T'PaMOTHOCTH U
COLMAJIbHOW KOMIETEHIIMH 00y4aroInuXcs;

CHOCOOHOCTh  OOY4YaroLIMXCA ~ MCIOJIb30BaTh ~ OCBOEHHBIE  MEXAMCLUIUIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHMsS W YHHBEpCaJlbHble y4yeOHbIe JEHCTBHMS B IIO3HABATEIBHOM U
COLMAJIBHON IIPAKTHUKE.

MertamnpeqMeTHbIe pe3yNbTaThl OTPAKAIOT OBJIAJACHUE YHUBEPCATbHBIMH YYEOHBIMU
MI03HABATEIbHBIMHA, KOMMYHUKATUBHBIMU U PETYJISATUBHBIMU JICHCTBUAMHU.

OBJiajieHNe YHUBEPCAIbLHBIMH Y4eOHBIMH O3HABATEIbHBIMH 1€CTBUSIMH:

1) 6a30Bble JIOTHYeCKHe NeCTBUSA:

CaMOCTOSITENIbHO  (pOPMYJIUPOBaTh M aKTYaJlM3MpOBaTh MpoOJeMy, BCECTOPOHHE €&
paccMaTpuBaTh;

ONpeNeNiATh LeJNU JAEATENbHOCTH, 3a7aBas NapaMeTpbl U KPUTEPUHM HX JIOCTHUXKEHHS,
COOTHOCHTD PE3YJIbTaThl AEATEIbHOCTH C IOCTABICHHBIMU LIEJISMU;

UCTIOJIB30BaTh MPH OCBOCHWM 3HAHWW TNPUEMBI JIOTMYECKOTO MBIIUICHAS — BBIICIATH
XapakTepHble TMPHU3HAKKM TOHATHH W yCTaHABIMBAaTh WX B3aUMOCBS3b, HCIOIB30BAThH
COOTBETCTBYIOIIUE MMOHITHUS Il OOBSICHEHHSI OT/ICIbHBIX (DaKTOB U SIBIICHUIA;,

BBIOMPATh OCHOBAHUS M KPUTEPUH JUIS KJIacCU(UKAIIUHU BEIIECTB U XUMUYECKUX PEAKIIHIA;

yCTaHaBJIMBATh IPUYUHHO-CIIECTBEHHBIE CBSI3U MEXKAY U3y4aeMbIMU SIBJICHUSAMU;

CTPOUTBH JIOTHUECKUE PACCYXKIeHUS (MHIYKTUBHBIE, I TyKTUBHBIE, 10 aHAJIOTHH ), BBISIBIIATh
3aKOHOMEPHOCTH U IPOTHBOPEUMS B PACCMATPUBAEMBbIX SBJICHHSX, ()OPMYJIUPOBATH BBIBOBI U
3aKJIFOYECHHUS;

OPUMEHATHh B Ipoliecce MO3HAHUS, UCTOIb3yeMble B XUMHHM CHUMBOJINYECKHE (3HAKOBBIE)
MO/IEIH, TPE0OPa30BBIBATH MOAEIBHBIE TPEICTABICHUS — XUMUYECKUAN 3HAK (CHMBOJ) DJIEMEHTA,
XUMH4YecKass (GopMyia, ypaBHEHHE XHMHYECKOM peakuud — TpU pPEmeHHH YYeOHBIX
MIO03HABATENBHBIX U MPAKTHUECKUX 3124, IPUMEHITh Ha3BaHHbBIE MOJICITbHBIC MTPEICTABICHHS IS
BBISIBIICHHSI XapaKTEPHBIX MPU3HAKOB H3yYa€MbIX BEIIECTB U XUMUYECKUX PEAKITHH.

2) 0a3oBbIe HCCIeA0BaTEIbCKUE 1eliCTBUS:

BJIaJIETh OCHOBAaMH METOJIOB HAyYHOI'O MIO3HAHUS BELIECTB U XUMUUECKUX PEAKIINM;

dopmynupoBaTh LEIM U 3aJadyd  MCCIEJOBAHUSA, MCIIONb30BaTh IOCTaBJIECHHBIE MU
CaMOCTOSITENIHO c(hOpMyTUPOBAaHHBIE BOIPOCHl B KAUECTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
Uit (POPMHUPOBAHUS THITOTE3HI 110 TIPOBEPKE MPABMIILHOCTH BHICKA3BIBAEMBIX CY)KIICHHIA;

BJIAJICTh HABBIKAMH CaMOCTOSITEIFHOTO IUIAHWPOBAHUS ¥ TIPOBEIEHHS YYCHUIECKHUX
HKCTIEPUMEHTOB, COBEPIIICHCTBOBATH YMEHHUsSI HAOJIIOMATh 332 XOAOM IpOIlecca, CaMOCTOSTEIHHO
IIPOTHO3UPOBATh €ro pe3ynbTaT, (GopMyiaupoBaTh OOOOHIEHHS U BBIBOJBI OTHOCHUTEIHHO
JTIOCTOBEPHOCTH PE3yJIbTaTOB MCCIIEOBAHUS, COCTABIATH OOOCHOBAHHBIA OTYET O MPOAETAHHOM
pabore;

npuoOpeTaTh ONBIT YYEHHYECKOM HCCIIEOBATENIbCKOM M TPOEKTHON JeATeNbHOCTH,
HPOSIBIATH CIIOCOOHOCTh W TOTOBHOCTh K CaMOCTOSATENBHOMY IIOMCKY METO/OB peIIeHUs
NPaKTUYECKHX 3a/1a4, IPUMEHEHHIO Pa3IMYHBIX METO/IOB IO3HAHMS.
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3) pabora ¢ undgopmanmeii:

OPUEHTHPOBAThCSI B pa3IMYHBIX HCTOYHMKAX HMHPOpMaLUU (HAYYHO-TIOMYJISIpHAs
JaUTEepaTypa XHMMHYECKOTO COAEp)KaHUs, CIpPaBOYHBIE TOCOOMs, pecypchl VHTepHera),
aHaATM3UPOBATh HH()OPMAIUIO PA3TUYHBIX BUAOB U (OPM IPEACTABICHUS, KPUTUIECKH OIICHUBATh
e€ JI0CTOBEPHOCTh U HENPOTUBOPEUYUBOCTH;

(GopMynHupoBaTh 3ampOoChl M INPUMEHATh Pa3IMYHbIE METONAbI NPH IOMCKE U OTOOpe
uHpopMaLnu, He0OXOAUMOM U1 BBIIOJIHEHHsI yUeOHbIX 3aau ONPeeEHHOTO THIIA;

nproOpeTaTh ONBIT UCIOJIb30BaHUA MH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH U
Pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO BHIOMPATh ONTUMAIBHYIO (OpPMY IpeAcTaBiIeHUss HHPOpMAUU (CXEMBI,
rpaduKu, TMarpaMMsbl, TaOJIHUIIbI, PUCYHKH U JPYTHE);

UCIIOJIb30BaTh HAy4yHBIM S3BIK B KayeCTBE CpeACTBa Npu paboTe € XUMHUYECKOU
uHpoOpMaLKel: MPUMEHSATh MEXKIpeIMEeTHbIe ((U3NUYEeCKHue M MaTeMaTHUeCKUe) 3HAKu U
CUMBOJIBI, (popMyJibl, a0OpEBUATYPbI, HOMEHKIIATYPY;

UCIIOJIb30BaTh U IPe0Opa30BbIBaTh 3HAKOBO-CUMBOJIUYECKUE CPEICTBA HATJIATHOCTH.

OsiaeHHe yHHBEPCAJIbLHBIMA KOMMYHHKATHBHBIMH A€ CTBHAMM:

3ajJlaBaTh BOIPOCHI 110 CYIECTBY OOCYX/1aeMOW TeMbl B X0J€ AMAIora W/WIH JUCKYCCHH,
BBICKA3bIBaTh HUJEH, (POPMYJIUPOBATH CBOU MPEAJIOKEHUS OTHOCHUTEIBHO BBIIOJHEHUS
MPEVI0KEHHOM 3a/1a4u;

BBICTYIIaTh C IPE3EHTALMEl pe3yabTaTOB MO3HABATEJIbHOM AESATEIBbHOCTHU, IMOJYYEHHBIX
CaMOCTOSITEIbHO WJIM COBMECTHO CO CBEPCTHUKAMM IPU  BBIIOJHEHUU XUMHUYECKOIO
9KCHEPUMEHTa, NPAKTUYEeCKOH paboThl IO MCCIEJOBAHUIO CBOWCTB H3y4yaeMbIX BEIIECTB,
peanu3aluy y4eOHOro Inpoekta ¥ (OpMYIMpPOBATH BBIBOJbI 10 pPE3yJbTaTaM IMPOBEAEHHBIX
UCCIICIOBAaHUN TyTEM COTIIaCOBaHMS TO3ULMIA B X0/1€ 00CYXIeHUS U 00MEHa MHEHUSIMU.

OgiaieHHe YHHBEPCAJIbLHBIMHU PeryITHBHBIMH JCHCTBUSIMU:

CaMOCTOSITENIBHO IIJIaHUPOBaTh M OCYILECTBIATh CBOIO IO3HABATEJIBHYIO JNEATEIbHOCTb,
onpezenss €€ UeNU U 3aJla4d, KOHTPOJIUPOBATh M MO MEpe HEOOXOAMMOCTH KOPPEKTHPOBATh
npeJyiaraeMplii alropuT™M JAEUCTBUN NPU BHIOJHEHUM YU4EOHBIX M MCCIEI0BATENIbCKUX 3ajad,
BbIOMpaTh Haubosee 3(p(PEeKTUBHBIN CIIOCOO WX PElIeHUs ¢ yYETOM MOTyYeHHUS] HOBBIX 3HAHUI O
BEIIECTBaX U XUMUUYECKUX PEaKLUsX;

OCYILIECTBIIATH CAMOKOHTPOJIb CBOEH AESITEIBHOCTH HA OCHOBE CAMOAHAIN3a U CAMOOLIEHKH.

IMPEJIMETHBIE PE3YJIBTATDBI
10 KUIACC

[TpenMeTHBIE pe3yabTaThl OCBOEHUS Kypca «OpraHudeckas XUMHUs» OTpa)karoT:

c(hOpMUPOBAHHOCTD MPEACTABICHUN O XUMHUYECKON COCTABJISIFONIEH €CTECTBEHHO-HAYUHON
KapTUHBI MHpa, POJIM XUMHH B TMO3HAHUU SIBJICHUU MPUPOJbI, B HOPMUPOBAHUM MBILUICHUS U
KYJIbTYpbl JIMYHOCTH, €€ (YHKIMOHAJIBbHOM TPaMOTHOCTH, HEOOXOIUMOM Ui pelieHus
MPAKTUYECKUX 3a7ad M HKOJIOTMYECKH OOOCHOBAHHOTO OTHOLIEHHS K CBOEMY 3/I0POBBIO U
MIPUPOJHOM Cpelie;

BJIQJICHUE CUCTEMOW XUMHUYECKMX 3HAHMH, KOTOpas BKIJIIOYAET: OCHOBOIIOJATAIOIINE
HOHATHUS (XUMUYECKUHN JIEMEHT, aTOM, JIEKTPOHHAs: 000JI04Ka aToMa, MOJIEKYJa, BaJICHTHOCTb,
AIIEKTPOOTPHULIATEIBHOCTh, XUMHYECKas CBs3b, CTPYKTypHas Qopmyna (pa3BEpHyTas U
COKpaléHHasl), MOJb, MOJIIpHAs Macca, MOJSIPHBIE O00BEM, YIJIEPOAHBIA  CKEJIET,
GyHKIMOHATIbHAS TPYMIa, pajuKanl, H30MEpHUs, U30MEpPbI, TOMOJIOTUYECKUH pPsi, TOMOJIOTH,
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YIJIEBOIOPOABI, KHCIOPOA U a30TCONEPKALINE COCIUHEHUSI, MOHOMED, NOJUMED, CTPYKTYPHOE
3BEHO, BHICOKOMOJIEKYJISIPDHBIE COSIMHEHMS); TEOPUU U 3aKOHBI (TEOPHsI CTPOCHUS OPraHU4YECKUX
BeuiectB A. M. DbytiiepoBa, 3aKOH COXpaHEHHUSI Macchl BEILECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3bIK XMMHUHU; MHPOBO33PEHUECKHE 3HAHUS, JIeXKAllUe B OCHOBE ITOHUMaHUS
NPUYMHHOCTU U CUCTEMHOCTH XUMHUYECKUX SBJICHUH, (DaKTOJOTHUECKUE CBEICHUS O CBOMCTBAX,
COCTaBe, OJyYEeHUH U 0€30MaCHOM HCIOJIb30BAHNY BaKHEHIIMX OPraHUYECKUX BELECTB B OBITY
Y IIPAaKTHYECKOM EATENbHOCTH YEI0BEKa,

c(OPMHPOBAHHOCTb YMEHUI BBIABIATH XapaKTE€PHbIC IPU3HAKK MTOHATUH, yCTaHABIMBATb
UX B3aUMOCBS3b, UCIIOJIb30BaTh COOTBETCTBYIOIUE MOHATHUS IIPH OIIMCAHUH COCTABA, CTPOCHUS U
MPEBPALLCHUI OPraHUYECKUX COCAUHECHUM;

c(OPMHPOBAHHOCTh YMEHHI HCIIOJIB30BaTh XUMHYECKYIO CHMBOJHKY JUJISI COCTaBJICHUS
MOJICKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOU, COKPALIEHHOM) (GOPMYII OPraHUUECKUX BEIIECTB
Y YpaBHEHUN XMMHUYECKHX pEaKLUii, U3rOTaBIMBaTh MOJAEIU MOJIEKYJ OPraHMYECKHUX BELIECTB
JUISL AJUTFOCTPALUU UX XMMHUYECKOTO U IPOCTPAHCTBEHHOI'O CTPOCHMS;

c(OPMHPOBAHHOCTh YMEHHH yCTaHABIUBATh NPUHAJIEKHOCTh U3YYEHHBIX OpPraHUYECKHX
BEIIECTB II0 HX COCTaBy M CTPOCHHMIO K OIpPENeJEHHOMY KJIACCYy/TpyIIe COEAUHEHUMN
(YyriaeBoJopozbl, KHUCIOPOJ M a30TCOJACpXkAalle  COEIMHEHMs, BbICOKOMOJIEKYIISIpHbIE
COEIMHEHMS), JaBaTb UM Ha3BaHusd o cucremarnueckoil Homenkiarype (IUPAC), a taxxke
IPUBOJIUTH TPUBUAIbHBIE HA3BaHMs OTHEIbHBIX OPraHUYECKHUX BEIECTB (ITUJIEH, MPOIMMJIEH,
alleTUJICH, STHJICHTJIHMKONb, TIHLIEPHUH, (eHOJ, (OpMalbACTHI, aleTalbIeIu], MypaBbHHAs
KHCJIOTA, YKCYCHasl KMCJIOTa, OJIEMHOBAsl KMCIIOTA, CTEAPUHOBAsI KHUCIIOTA, IJIIOK03a, (PPYyKTO3a,
KpaxMaJl, [eJUII0J103a, TIULHH);

c(OPMHPOBAHHOCTh YMEHHUS OMNPEAETATh BHUJbl XUMHUYECKOM CBSI3M B OPraHUYECKHUX
COEMHEHUsX (OJJMHAPHbIE U KPaTHBIE);

c(OPMHUPOBAHHOCTh YMEHHS TNPHUMEHATh MOJOKEHHUS TEOPUH CTPOECHUS OpPraHMYECKHX
BemecTB A. M. byriepoBa ans oObsICHEHHS 3aBHCHMOCTH CBOMCTB BEIIECTB OT MX COCTaBa U
CTPOEHMUS; 3aKOH COXPAHEHUSI MacChl BEIIECTB;

c(OpMUPOBAHHOCTh YMEHHMH XapaKTepu3oBaTb COCTaB, CTPOCHHE, (QU3NYECKHE U
XUMHUYECKHE CBOWCTBA TUIIMYHBIX MPEICTAaBUTENECH Pa3IMYHbIX KJIACCOB OPraHNYECKUX BEIIECTB
(MeTan, 2TaH, STWIEH, MPOMWWIEH, aleTwieH, OyramueH-1,3, merwnOyraauen-1,3, Oensou,
METaHOJI, 3TaHOJI, STWJICHIJINKOIb, TTUIEpUH, (EHOI, aleTalbJerul, MypaBbuHas U YKCyCHas
KUCJIOTBI, TJIOKO3a, KpaxMmal, LeJII03a, aMUHOYKCYCHAas KHCJIOTa), HUIIOCTPUPOBAThH
TEHETUUYECKYIO CBSI3b MEKJIY HUMH YPAaBHEHUSMU COOTBETCTBYIOIIMX XMMHUYECKHUX PEaKLUN C
UCIIOJIb30BaHUEM CTPYKTYPHBIX (OpMYT;

c(OpMUPOBAHHOCTh YMEHHUSI XapaKTepU30BaTb HCTOYHUKH YIJIEBOJOPOIAHOIO CHIPbS
(HedTb, TMPUPOIHBIA Ta3, Yrojb), CHOCOOBI HUX IEpPepadOTKH W TMPAKTUYECKOE MpPHUMEHEHUE
MPOJYKTOB NEpepaboTKH;

c(OpMUPOBAHHOCTh YMEHUW MPOBOJUTH BBIYUCIEHUS [0 XHMHUYECKUM YypPaBHEHUSIM
(Macchl, 00bEMa, KOJTMYECTBA HCXOTHOTO BELIECTBA MITH IPOAYKTa PEAKLIMH [0 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJHOTO M3 UCXOJHBIX BEIIECTB MU MPOJYKTOB PEAKIIH);

c(OpPMHPOBAHHOCTh YMEHHI BJIQJIETh CUCTEMOMN 3HaHUI 00 OCHOBHBIX METO/1aX HAyYHOTO
MIO3HAHMS, MWCIONb3YEMbIX B XHMHUU IIPU M3YYEHUM BEIIECTB M XUMHYECKHMX SIBJICHUI
(HaOmrofieHne, U3MEpEeHHe, OKCIEPUMEHT, MOJEIUPOBAHKE), MCIOJIb30BaTh CUCTEMHbIE
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XUMUYECKHUE 3HAHUS JUIsl IPUHSTHS PEIIEHNN B KOHKPETHBIX )KM3HEHHBIX CUTYalUsX, CBA3aHHBIX
C BEILIECTBAMH U UX IPUMEHECHHUEM;

c(hOpMUPOBAHHOCTh YMEHHI COOIIOAATH MpaBUiia MOJb30BAHUS XUMUYECKOW TOCYION U
71a00paTOpPHBIM 000PYAOBAaHUEM, A TAK)KE MpaBHUiIa OOPAIICHHUS C BEIIECTBAMH B COOTBETCTBHUH C
WHCTPYKIIUSMH IO BBITIOTHEHUIO JIAOOPATOPHBIX XUMUYECKUX OIBITOB;

c(OpMUPOBAHHOCTh YMEHUH IUIAHUPOBATh M BBIMOJHATH XUMHUYECKUN DKCHEPUMEHT
(mpeBpallleHus OPraHUYECKUX BEIECTB MPH HAarpeBaHUU, MOJyYEHUE ATHIICHA U U3YYCHHE €ro
CBOICTB, KAUECTBEHHBIE PEAKIIMH OPraHUYECKUX BEIIECTB, IeHATypalus OeJIKOB PU HarpeBaHuUH,
[[BETHBIE peakliy OEIKOB) B COOTBETCTBUU C IIPaBUIIAMH TEXHUKU 0€30MaCHOCTH MPH 00pallieHuu
C BeIIECTBAMH W JTa0OPATOpPHBIM OOOPYJIOBAHHEM, IMPEACTABIATh PE3YJIbTAThl XHUMHUYECKOTO
JKCIIEpUMEHTa B (hOpMe 3amucH YpaBHEHHI COOTBETCTBYIOIIMX DPEAKIHA u (POpMyIHpOBAThH
BBIBOJIBI HA OCHOBE 3THX PE3YJIbTATOB;

Cc(OPMUPOBAHHOCTh YMEHHH KPUTHYECKH aHAIM3UPOBATH XUMHUYECKYI0 WH(MOpPMAIIUIO,
MOJIy4aeMyI0 M3 Pa3HbIX HCTOUHUKOB (CpeacTBa MaccoBoil undopmarmu, UHTEpHET U APYrux);

c(OpMUPOBAHHOCTh YMEHHUH COOMIOaTh MpaBUiIa HKOJOTMYECKU IIeIeCO00pa3HOro
MOBECHUA B OBITY M TPYIOBOM JEATEIBHOCTH B IIEJIAX COXPAHEHHS CBOETO 370POBbS U
OKPY’KaloIllel MPUPOIHON Cpellbl, 0CO3HABATh ONACHOCTh BO3JCHUCTBHS HA JKUBbIE OPraHU3MbI
OnpeAeNEHHbIX OPraHUYECKHX BEIIECTB, MOHUMAas cMbica mnokaszartens [IJIK, mosicHaATs Ha
npuMepax CrocoObl YMEHBIICHUS] U TPEAOTBPAIICHUSI UX BPEIHOTO BO3JCUCTBUS HAa OPTaHHU3M
YEJI0BEKa;

JUIsT O0yYaroIUXCsAd C OIPAHMYCHHBIMHA BO3MOXHOCTSIMH 370POBBS: YMEHUE MPUMEHSTh
3HaHUA 00 OCHOBHBIX JOCTYIHBIX METO/IaX MO3HAHUS BEUIECTB U XUMHUYECKHX SBJICHHIA,

JUTSL CTICTIBIX U Ca00BUASIINX O0YYAIOIIMXCS: YMEHHUE UCTIOIb30BaTh PeIbeHO-TOUCUHYIO
cuctemy obo3nauenuii JI. bpaiins 11 3anucu XuMu4eckux GopmyiL.

11 KJIACC

[IpeameTHBIEC PE3yNbTATHl OCBOCHHS Kypca «O01as u HeopraHu4ecKas XUMHs» OTPaKaroT:

c(hOopMUPOBAHHOCTD MPEICTABIICHUN: O XUMUUECKON COCTABIISIONIEH €CTECTBEHHO-HAYYHOMN
KapTUHBI MHPA, POJU XUMHH B TO3HAHUU SIBJICHUU MPUPOJBI, B (OPMUPOBAHUU MBIILICHUS U
KYJIbTYpbl JUYHOCTH, €€ (YHKIMOHATBHOW TPAMOTHOCTH, HEOOXOMUMOW Ui peleHUs
MPAKTUYECKUX 3a7ad M HKOJOTMYECKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY 3/I0POBBIO U
MIPUPOJHOMU Cpelie;

BJIAJICHUE CHCTEMOM XHWMHWYECKHX 3HAHUM, KOTOpPAs BKJIIOYAET: OCHOBOIOJAraroume
MOHATHUS (XUMHUYECKUN 3JIEMEHT, aTOM, U30TOI, S-, P-, d- JIeKTpOHHBIE OPOUTAIN ATOMOB, HOH,
MOJIEKYJIa, MOJIb, MOJISIPHBIM O0BEM, BAJICHTHOCTb, JJICKTPOOTPHUIATEIIBHOCTh, CTEIMEHb
OKHCTICHUs, XWUMHYECKass CBs3b (KOBAJIGHTHAs, WOHHAs, METaJUTMYecKas, BOJOPOJIHAS),
KPUCTAJUIMYECKasi  pEIIETKa, THUIbl XUMHYECKUX  PEaKUUW, pacTBOp, AJIEKTPOJIUTHI,
HEDJICKTPOJIUTBI, JJIEKTPOJUTHYECKAs JUCCOLUALMNSA, OKUCIUTEIb, BOCCTAHOBHUTENB, CKOPOCTH
XUMHUYECKON peaklliy, XHMUIECKOe PABHOBECHUE); TECOPUHU U 3aKOHBI (TEOPHS DJIICKTPOIUTUIECKON
Juccouranuu, nepuoanueckuii 3akon J[. M. MenzaeneeBa, 3aKOH COXpaHEHHUsI MACChl BELIECTB,
3aKOH COXPAaHEHUs W TPEBpAIlCHUs DHEPTUM TPU XUMHUYECKHX PEaKIHiX), 3aKOHOMEPHOCTH,
CHMBOJIMYECKHI SI3bIK XMMHUH, MHPOBO33PEHUECKHE 3HAHHUS, JIKAIIHE B OCHOBE IMOHUMaHUSA
MPUIMHHOCTH U CUCTEMHOCTH XUMHYECKUX SIBJICHUH, (DAKTOJIOTMYECKUE CBEJICHHS O CBOMCTBAX,
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cocTaBe, MOJYyYEeHUH M 0€30MacHOM HCMOJIb30BAaHUHM Ba)KHEHIIMX HEOPTaHWYECKUX BEIIECTB B
OBITY M IPAKTHYECKON JEATEIbHOCTH YEIOBEKA,;

c(OPMHPOBAHHOCTh YMEHUI BBISBIATH XapaKTEPHbIC MPU3HAKH MOHATUH, yCTaHABIUBATDH
UX B3aUMOCBS3b, HCIOJb30BATh COOTBETCTBYIOIIME MOHATHS NPU ONMHMCAHHUH HEOPTaHUYECKHX
BEILECTB U UX IIPEBPALLECHU;

c(OpMUPOBAHHOCTh YMEHHI HCIOJB30BAaTh XUMHUYECKYIO CHUMBOJIUKY JIJISI COCTABIICHUS
dbopMyn BeHIECTB W ypaBHEHUN XHUMHUYECKUX PEAKIUi, CHUCTEMAaTHYECKYyl0 HOMEHKIJIATypy
(IUPAC) u TpuBHMaigbHBIC Ha3BaHHS OTJACIBbHBIX HCOPraHHYECKHUX BellecTB (yrapHblid ras,
VIJIEKUCHIBIA Ta3, aMMUakK, TaméHas M3BeCTh, Herali€Has H3BeCTb, MUThEBAas COJa, MUPUT U
Apyrue);

c(OpPMHPOBAHHOCTh YMEHUH ONPEENsATh BAICHTHOCTD U CTETIEHb OKUCICHUS XUMUYECKHX
AJIEMEHTOB B COEAMHEHUSX PA3JINYHOTO COCTABAa, BU XUMHUYECKON CBSI3U (KOBAJICHTHAs, HOHHAS,
METaJUIN4YeCcKas, BOJOPO/HAS) B COCAMHEHUSX, THI KPUCTAIUTMYECKOW PEMIETKH KOHKPETHOTO
BellecTBa (aToOMHasi, MOJEKYJspHas, MOHHAs, METaJUIMYecKas), XapakTep cpeAbl B BOJIHBIX
pacTBOpax HEOPraHMYECKUX COCAMHEHMUIA;

c(hOpMUPOBAHHOCTh YMEHUN yCTAHABIMBATh MPUHAJICKHOCTh HEOPTraHUYECKUX BEIIECTB
[0 MX COCTaBY K ONpeAeNEHHOMY KIIacCy/TpyIIe CoequHeHUN (POCThIe BEIIecTBa — METAJUIbI U
HEMETaJUIbl, OKCUIbI, OCHOBAHUS, KUCIOTHI, aM(pOTepHBIE TUAPOKCHIBI, COJIH);

c(hOpMUPOBAHHOCTh YMEHUM pacKpbIBaTh CMBICH TIepuoandeckoro 3akona [[. U.
MenneneeBa ¥ JIEMOHCTPUPOBATH €r0  CHCTEMATHU3HUPYIOUIYIO, OOBSICHUTEIBHYIO U
MPOTHOCTUYECKYIO (YHKIINU;

c(OpMUPOBAHHOCTh ~YMEHHI  XapaKTepuU30BaTh OJEKTPOHHOE CTPOCHHE aTOMOB
XUMHUYECKHX dieMeHToB 1—4 nepuoos [lepuonuueckoit cuctemMbl Xumuueckux 3nemeHToB /1. U.
MenzesneeBa, HCIHONB3YS TOHATHS «S-, P-, O-3JEKTPOHHBIC OpPOHMTAIN», «IHEPreTHUYECKHUE
YPOBHM», OOBSACHATH 3aKOHOMEPHOCTH HM3MEHEHHUS CBOWCTB XMMHYECKHUX D3JIEMEHTOB M HUX
coeMHEeHuH no nepuojam u rpynnam Ilepuoauyueckoil cucremsl Xxumuueckux 3nementos . U.
Menneneena;

c(OpMHPOBAHHOCTh YMEHUH XapaKTepHU30BaTh (OMUCHIBATh) OOLIME XUMUYECKHE CBOMCTBA
HEOPraHMYECKUX BEIIECTB PAa3JIMYHBIX KJIACCOB, MOATBEPXKIATh CYIIECTBOBAHHE T'€HETHYECKON
CBSI3M MEXJy HEOPTraHWYECKHMMH BEUIECTBAMH C IOMOINBIO YpPaBHEHHH COOTBETCTBYIOIIMX
XUMHUYECKHUX PEaKIIHii;

c(OPMHPOBAHHOCTh YMEHHS KJIACCU(PULIUPOBATh XMMHUYECKHE DPEAKLUU IO Pa3IUuYHBIM
OpU3HAaKaM (YUCIy M COCTaBy pEarupyrouiuxX BeIIeCTB, TEIUIOBOMY 3((deKTy peakiuu,
U3MEHEHUIO CTeTIeHEe OKUCIIEHUS 3JIEMEHTOB, 0OPaTUMOCTH PEAKIMH, YIaCTHIO KaTallu3aTopa);

c(OPMHPOBAHHOCTh YMEHHH COCTABIISATh YPAaBHEHUS PEAKIUN Pa3IMYHBIX THIIOB, MTOJTHBIC
U COKpaII€HHBIE YPaBHEHHUS PEaKIWii MOHHOTO OOMEHA, YUYWUTBIBAsl YCIOBUS, MPH KOTOPBIX ATH
pEaKIMK UAYT 10 KOHIIA;

c(OPMHUPOBAHHOCTh yMEHHUH TPOBOAUTH PEAKIUH, MOATBEPKIAIONINE KadeCTBEHHBIN
COCTaB pA3MUYHBIX HEOPraHMYECKMX BEILIECTB, pAclO3HaBaTh ONBITHBIM MYTEM HOHBI,
NPUCYTCTBYIOIIME B BOJHBIX PaCTBOPAX HEOPraHUYECKHUX BEILECTB;

c(OPMHPOBAHHOCTh YMEHHUI pacKpbIBaTh CYHIHOCTb OKHCIIHUTEIBHO-BOCCTAHOBHUTEIBHBIX
peakIMii HOCPECTBOM COCTABICHHS AIEKTPOHHOIO OajaHca 3TUX PeaKIHii;
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c(OpMUPOBAHHOCTh YMEHUI 0OBACHATH 3aBUCUMOCTb CKOPOCTH XMMHUYECKON peakluu OT
pa3NUYHBIX (HAaKTOPOB; XapakTep CMEIIEHUS XUMHUYECKOTO PaBHOBECHS B 3aBUCHMOCTH OT
BHelIHero Bo3aelcTBus (npunuun Jle [llarense);

c(OpPMHPOBAHHOCTh YMEHUH XapaKTepru30BaTh XUMUUECKHE MPOLIECCHI, JIEKAIINE B OCHOBE
IOPOMBIIIJICHHOTO TIOJYYE€HUS CEpHOM KHCIOTHI, aMMHakKa, a Takxke C()OpPMHUPOBAHHOCTh
IpeCTaBlICHU 00 OOIIMX HAyYHBIX MPHUHIMIIAX M SKOJOTHYECKHX IMPOOIeMax XHUMHYECKOTO
IIPOU3BOJICTBA;

c(OpMUPOBAHHOCTh YMEHUN MPOBOAUTH BBIYMCICHUS C KCIOIb30BAHUEM IOHSATHUS
«MaccoBasi 0Nl BEILIECTBA B PacTBOpE», OOBEMHBIX OTHOLICHUH Ta30B NMPU XUMHUYECKUX
peaxusax, Macchl BEIIECTBA WK 00bEMA ra30B 10 U3BECTHOMY KOJIMYECTBY BEILIECTBA, MACCE WIIN
00BEMY OJTHOTO M3 yYaCTBYIOIIMX B PEAKIMU BELIECTB, TEIUIOBOTO () (deKTa peakiuu Ha OCHOBE
3aKOHOB COXPAHEHUSI MaCChl BELIECTB, IPEBPALLECHUS U COXPAHEHUS] SJHEPIUH;

c(hOpMUPOBAHHOCTh YMEHHI COOJIO/IATh MpaBUiIa MOJb30BAHUS XUMHUUYECKOW MOCYI0N U
n1abopaTopHBIM 000pyIOBaHUEM, a TAKXKe MpaBuiia 0OpallleHus ¢ BEIECTBAMHU B COOTBETCTBUU C
WHCTPYKIUSMU MO BBIOJHEHUIO JIA0OPATOPHBIX XUMUYECKUX OMBITOB;

c(OpMUPOBAHHOCTh YMEHUH IUJIAHUPOBATh M BBIMOJIHATE XUMHUYECKUN JKCHEPUMEHT
(paznmokeHue TMEpOKCHUIa BOAOPOAa B MPHUCYTCTBUHM KaTalu3aTopa, ONpPEIEICHHUE Cpebl
PacTBOPOB BEILIECTB C MOMOUIBI0 YHHBEPCAILHOTO MHIMKATOPA, BIMSIHUE Pa3IMYHBIX (PaKTOPOB
Ha CKOPOCTb XMMHUYECKOW pEaKIuH, peaklUd HOHHOro OoOMEHa, KaueCTBEHHbIE peakluu Ha
cynbdar-, kKapOoHAT- U XJOPHI-AaHUOHBI, HA KATHOH aMMOHWSI, pPEHICHHE SKCIEPUMEHTAIBHBIX
3aga4y no temaM «Meramib» U «Hemeramibsl») B COOTBETCTBUM C IpaBWJIAMU TEXHUKU
0e30MacHOCTH MpU 00pallleHU! ¢ BELIECTBAMH U JIA0OpATOPHBIM 000PYJIOBaHHEM, MIPEACTABIAThH
pe3yNnbTaThl XUMUYECKOTO JKCIEpUMEHTa B (opMe 3amucH ypaBHEHUH COOTBETCTBYIOIIMX
peakiuii 1 GOopMyIHPOBATH BBIBOJBI HA OCHOBE 3TUX PE3Y/IbTATOB;

c(OpPMUPOBAHHOCTh YMEHHI KPUTHYECKH aHAIU3UPOBATh XUMHUYECKYI0 WH(OpPMAIIUIO,
MOJTy4aeMYI0 U3 Pa3HbIX HCTOYHUKOB (CpeACTBa MACCOBOM KOMMYHUKAIIUU, IHTEpHET U IpYTHX);

c(OpMUPOBAHHOCTh YMEHUH COOJII0/IaTh MpaBUiIa HKOJOTMUYECKH IeJIeCO00pa3HOro
NOBENEHUA B OBITY M TPYNOBOM JEATENBHOCTH B IIEJIAX COXPAHEHHS CBOETO 370POBbS U
OKPY’KaroIlled MPUPOIHON Cpelbl, OCO3HABATH ONACHOCTb BO3JCHCTBHS HA KUBBIE OPraHU3MBbI
onpeAeNéHHBIX BEUIECTB, MOHMMAas cMbIch nokasarens [1JIK, mosicHiITh Ha nmpuMmepax crnocoObl
YMEHBILIEHUS U IPEAOTBPALICHUSA UX BPEIHOIO BO3ICHCTBUSA HA OPraHU3M YEJIOBEKa;

JUIs O0YYarolUXCs ¢ OrpaHMYEHHBIMH BO3MOXHOCTSIMU 370POBBS: YMEHHE NPUMEHATh
3HaHMUS 00 OCHOBHBIX JOCTYITHBIX METO/IaX MO3HAHUS BEUIECTB U XUMHUYECKHX SBJICHHIA,

JUISL CJIETIBIX U CIIa0OBUIAIIMX 00yUarOIIUXCsl: YMEHUE HCIIONIb30BaTh PEIbePHO-TOUECUHYIO
cucreMy o6o3Hauenuii JI. bpaiins myis 3anucu XuMudeckux Gopmyd.

OCHOBHBIE BUbI AEATEJIBHOCTHU YYUTEJA C YYETOM ITPOI'PAMMBI
BOCIIUTAHUA
Peanu3anus memarormyeckKMMM — pabOTHMKAMM — BOCIUTATENBHOTO  MOTEHIMAja  ypoKa
IpearnonaraeT cleAyrolee:
- YCTaQHOBJICHHE JOBEPHUTEIbHBIX OTHOIIEHHH MEXIy IeAarornueckuM pabOTHHUKOM U
00y4aromuMucs, CHOCOOCTBYIOUINX MO3UTUBHOMY BOCIPHUATHIO O0OydYalOIIMMUCS TpeOOBaHUN U
Ipoch0 MeNaroruuyeckoro pabOTHUKA, NMPUBICYCHHUIO BHUMAHUA K OOCYKTaeMOW Ha YpOKe
uH(pOpMaliY, aKTUBU3ALUU TTO3HABATENIbHOM 1€ TEIIbHOCTH:
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° rpyImoBas padoTa Ha ypoKe;

° pabora B napax;
° BO3MOYKHOCTh KQXKJIOTO BBICKa3aTh COOCTBEHHOE MHEHHUE 110 00CYKI1aeMOi
npobieme;

- moOyXK1eHue 00yJaromuxcs co0It0aTh Ha YPOKE OOIIENPUHATHIE HOPMBI TOBEICHUS, TPaBHiIa
0OIIEHUs CO CTapIIMMH (TIeIarornyeCKMMH pabOTHUKAMH) U CBEPCTHHKAMHU (00YyJaroluMucs),
MPUHLIMIIBI Y4eOHOM TUCIUIUIMHBI U CAMOOPTaHU3alINN;

- TpUBJICYCHHE BHUMAHUS OOYYAIOIIMXCS K LIEHHOCTHOMY AacCIHEeKTy H3Yy4aeMbIX Ha YpOKax
SBJICHUH, OpraHu3alns uX paboThl ¢ MOTy4aeMOi Ha ypOKe COLMaIbHO 3HAYUMOM nHpopmanmen
(MHUIIUMPOBAaHUE 00CYKICHHSI, BEICKa3bIBaHHE CBOETO MHEHHMS, BEIPAOOTKA CBOETO OTHOILICHHUS);
- HCIIOJIb30BaHUE BOCIUTATEIBHBIX BO3MOXHOCTEH INPEIMETHOrO COAEp)KaHUS yepe3 moadop
COOTBETCTBYIOIIMX TEKCTOB ISl YTEHHs, 3a/a4 JUId pEIIeHHs, MPOOJIEMHBIX CHTyalud s
00CyX/ICHHS B KJIacce;

- IPUMEHEHHUE HA YPOKE MHTEPAKTHUBHBIX (POPM pabOThI ¢ OOYUYAIONIMMHUCS: UHTEIUIEKTYaIbHbBIX
UTp, IUCKYCCHUH, peIIeHUs KEeHCOBBIX 3aJay, TpymnmnoBoil paboTel u T.m. ONUMIHAIBL,
3aHUMAaTeJIbHbIC YPOKHU U MATUMUHYTKH, YPOK - JIEJIOBAsi UTPa, YPOK — IMyTEIIECTBUE, YPOK MaCTEp-
KJIacC, YpOK-HUCCeNoBaHWE U Jp. YdeOHO-pa3BlieKaTeIbHble MEPONPHUATHS (TYPHUPBL,
BUKTOPHHBI, IUTEPATypHAsT KOMIIO3UIIHS, KOHKYPC Ia3eT U PUCYHKOB, IKCKYPCHS U JIp.);

- opraHum3anus ImedcTBA MOTHBHPOBAHHBIX OOYYaIOIIUXCS HAA WX HEYCHEBAIOIIUMU
OJTHOKJIACCHUKAMH, TO3BOJIIOIIUI TOIYYUTh COIUAIBHO 3HAYMMBIN OMBIT COTPYAHUYECTBA U
B3aMMHOM ITOMOIIIH;

- WHUIMMPOBAHNE W TIOAJIEPXKKA HCCIIENOBATEIBCKONW NESITEILHOCTH OOYYaIOUIMXCS B pPaMKax
pearM3alud UMH WHIUBUAYAIBHBIX U TPYIIOBBIX HCCIEIOBATENLCKUX IPOEKTOB, C LEIbIO
OpuoOpeTeHUs]  HaBBIKOB ~ CaMOCTOSITENIBHOTO — pEIEHUs  TEOPETHYECKOM  mpoOieMsl,
TeHepUPOBaHUS ¥ 0POpPMIIEHHUSI COOCTBEHHBIX UJIEH, YBAKUTEIHHOTO OTHOLIEHUS K UY>KUM HJIESM,
MyOIMYHOTO BBICTYIUICHHSI TIEpe]] ayIMTOPUEH, a TAKXKE apryMEHTUPOBAHHUSI U OTCTauBaHUS CBOEH
TOYKH 3PCHUS;

Co3nanne THOKOI M OTKPBITON Cpeabl 00yYeHHsI M BOCIUTAHUS C UCTIONIb30BaHUEM T KETOB,
OTKPBITHIX 00pa30BaTENBHBIX PECYPCOB, CHCTEM YIPABJICHHUS IO3BOJICT CO3/aTh YCIOBHS IS
peanuzanuu npososriameHHbix FOHECKO Benymmx npuninunos o6Opa3zoBanuss XXI Beka:
«o0Opa3oBaHue AJIs BCeX», «00pa3oBaHHE yepe3 BCIO KU3HBbY», 00pa30BaHUE «BCETr/a, Be3Je U B
ar00oe Bpems». Y 0Oydarolmuxcsl pa3BUBAIOTCS HAaBBIKM COTPYAHMUYECTBA, KOMMYHUKAIIWUU,
COLIMAJIBHOM OTBETCTBEHHOCTH, CHOCOOHOCTh KPUTUUYECKU MBICIUTD, ONIEPATUBHO U KaUECTBEHHO
peuath MpoOeMbl; BOCIIUTHIBAETCS IEHHOCTHOE OTHOIIEHUE K MUDY.
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TEMATHYECKOE INTAHUPOBAHHUE. 11 KJIACC

KoanuecTBo 4acoB

HaumenoBanue Metoasbl "
Ne Koutpo IpakTu
pa3aesioB U TeM XapakTepucTuKa 1eTeJIbHOCTH $hopmbl
n/m Bcero | JbHBIE YecKHe
NMPOrpaMmblI o0yuaroumuxcst OpPraHu3annu
padoThI padoThI ofyaaomuxcs
Pa3nen 1. CTtpoenue BemecTBa
AprymMeHTHpPOBATh CII0KHOE CTPOCHUE
aToMa KakK CUCTEMbI, COCTOSIIEH U3 A1pa u
AIIEKTPOHHON 0005104kH. OMUCKHIBATD
CTPOCHHEM aTOMa XUMHUYECKOT0 AJIEMEHTA
Ha OCHOBE €T0 TOJIOKEHUS B
nepuoanueckon cucreme /1. 1.
MenpeneeBa. 3anuchIBaTh 31EKTPOHHBIE U TectupoBanue,
CrpoeHue aToMOB. ANEKTPOHHO-TpadudecKkue GopMyIbl BBINIOJIHEHHE
[lepnonnueckuii 3aKoH U XUMHUYECKUX 3JIEMEHTOB. OnpenensiTh YIpaKHEHHH,
1.1 [lepnonnueckas cucrema 3 OTHOILIEHUE XUMUYECKOTO JIEMEHTA K orpoc,
XUMUYECKUX AIIEMEHTOB /. ONpeIeTEHHOMY 3JIEKTPOHHOMY CEMEUCTBY. | 3aJaHus Ha
N. Menneneena [IpeacTaBisTh pa3BUTHE HAYIHBIX TEOPUI KapTOuKax,
10 CIIMPAJIA Ha OCHOBE TPEX (POPMYIUPOBOK | pelIeHue 3a1au
[Tepuoanueckoro 3akoHa U OCHOBHBIX
HaIpaBJIEHUN Pa3BUTHS TEOPUHU CTPOCHUS
(XMMHYECKOT0, 3JIEKTPOHHOTO 1
MPOCTPAHCTBEHHOTO).
XapakTtepru3oBaTh HOHHYIO CBSI3b KaK CBS3b
MEX1y HOHAMU, 00pa3yIOIUMUCS B
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1.2

CrpoeHue BeniecTna.
MHoroo6pasue BelecTB

13

pe3ynbTaTe OTJA4YM WA PUEMA JIEKTPOHOB
aTOMaMU WIH TPYyNIaMi aTOMOB.
Omnpenensats NPUHAATIC)KHOCTh HOHOB K TOU
WM UHOM IpyIe Ha OCHOBAHUU UX 3apsjia
u cocraBa. OnuChIBaTh KOBAJIEHTHYIO CBS3b,
KaK pe3ysIbTaT 00pa30oBaHUs OOIINX
AJIEKTPOHHBIX Map WJIU KaK pe3yabTaT
MEPEKPBIBAHUS IJIEKTPOHHBIX OpOUTAIICH.
KrnaccudunupoBaTh KOBAJICHTHBIC CBSI3H 110
30, KpaTHOCTH U CIIOCO0Y MEPEKPhIBAHUS
AIIEKTPOHHBIX OpOuTanei. XapakrepuzoBaTh
METAJIJIMYECKYIO CBS3b KaK CBSI3b MEXY
MOH-aTOMaMHM B METaJlJIaX U CIUIaBax
MOCPEICTBOM 0000IIECTBIEHHBIX
BaJICHTHBIX 3J1EKTPOHOB. OOBSICHSTD
EANHYIO MPUPOY XUMUUYECKUX CBS3EH.
XapakTepu3oBaTh BOJAOPOIHYIO CBSI3b KaK
0COOBIN T XUMUYECKOU CBsA3H. Paznuyarh
MEXMOJIEKYJIAPHYIO U
BHYTPHUMOJIEKYJISIPHYIO BOJOPOJHBIE CBSI3U.
PackpbIBaTh posib BOJIOPOJHBIX CBSI3€H B
OpraHu3aIi MOJIEKYJI OMOIIOIMMEPOB, —
oenkoB u JIHK, — Ha ocHOBe
MEXIPEIMETHBIX CBsI3ell ¢ Onosoruei.
YcranaBnMBaTh 3aBUCUMOCTD MEXK/TY TUIIOM
XUMUYECKON CBSI3U, THTIOM
KPUCTAITMYECKON PEIIETKH U (PU3NIECKUMU
CBOMCTBAMHM BEIIECTB. XapaKTEPU30BaATh
MOJIMMEPHI KaK BBICOKOMOJIEKYIISIPHbBIE

Tectuposanue,
BBITIOJTHEHUE
YIOPaKHEHUH,
oIrpoc,
3a/laHKs Ha
KapTOYKax.
IIpaxTrueckas
pabGotaNel.
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coeauHeHus. Pa3nmuyate peakuu
HOJMMEPHU3ALMU U TTOJIMKOH/IEH CallUH.
OnuceIBaTh BaXKHENIINE IPEACTaBUTENN
IUIACTMACC ¥ BOJIOKOH U Ha3bIBaTh 00J1aCTH
UX IPUMEHEHUs. XapaKTepu30BaTh
0COOEHHOCTH arperaTHoro COCTOSTHUS
BeulecTB. OnuceiBaTh ra3000pa3Hble
BeliecTBa ((hu3nyeckue CBOMCTRa,
MOJIyYeHHUE U pPacliO3HABaHUE).
XapakTepu30BaTh )KECTKOCTh BOJIBI U
IpeJularath Crocoobl €€ yCcTpaHeHusl.
XapaKkTepu30BaTh Pa3INUHbIE TUIIbI
JIMCIIEPCHBIX CCTEM Ha OCHOBE
arperaTHOTO COCTOSIHHS JHCTIEPCHOM (ha3bl
U JUCIIEPCUOHHOM cpenbl. PackpbIBaTh poib
Pa3IMYHBIX THUIIOB AUCIIEPCHBIX CUCTEM B
KU3HH MTPUPOJIBI M 0OmecTBa. Haxomutp
OTJIMYUE CMECe OT XMMHUYECKHX
coeauHeHui. OTpaxarb cocTaB cMeceil ¢
MIOMOIIBIO TOHSATHS «10JIS»(MaccoBas U
00bEéMHas) [Ipon3BoAUTE pacyeTsl ¢
MCTIOJIH30BAHUEM TTOHSTHUS JTOJIS.
[TpoBOIUTH, HAOIIOAATE M OTIMCHIBATH
XUMHYECKHH SKCIEPUMEHT C COOITIOICHUEM
NpaBWJI TEXHUKH Oe3omacHOCTH. [IpoBOaUTE
pedaexcuio COOCTBEHHBIX JOCTHKEHUHN 110
Teme: «CTpoeHHe BelecTBa

Hroro no paszneny

16
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Pa3nen 2. XuMu4yeckue peakuuu

Onpenensars NpUHaAIEKHOCTh XUMUYECKOU
peakuuu K TOMY WM UHOMY THIly Ha

OCHOBaHUU PA3JIMYHBIX MPU3HAKOB. TectupoBanue,
OtpaxaTb Ha IHCbME TEIIOBOH 3 dekT BBIIIOJIHEHHE
51 Knaccudukanmst XUMHUYECKUX PEAKIM C TOMOIIBIO YIPaXHEHUH,
' XUMUYECKUX peaKlui TEPMOXUMHUYECKHUX ypaBHEHUI. orpoc,
[ToaTBEepK1aTh KOJMYECTBEHHYIO 3a/1aHMs Ha
XapaKTEPUCTHUKY DK30- U SHAOTEPMHUUECKUX | KapTOYKaX
peaxkuuii pacy€TamMy 1o TEPMOXUMUYECKUM
YpaBHEHUSIM
VYcraHaBnMBaTh 3aBUCUMOCTb CKOPOCTH
XUMHUYECKON pEaKUU OT MPUPOJIbI
pearupyrouux BeIecTB, UX KOHIEHTpaLuHy,
TEMIEPATYPHI U MJIOLAAN UX
CONPUKOCHOBEHHS.
PackpeiBaTh posib KaTanu3aTopoB Kak
TectupoBanue,
(akTOpPOB yBETMUEHUSI CKOPOCTH
. BBINIOJIHEHHE
CKOpOCTb XMMHUYECKUX XUMHUYECKOHN pEaKIUu U paccMaTpUBaTh .
. YIPaKHEHUH,
59 peakuuii. OOpaTuMOCTh MHTHOUTOPHI KaK «aHTOHUMBI»
. . orpoc
XUMUYECKHUX PEaKLIUM. KaTaJln3aToOpOB. poc,
3a/1aHus Ha
XUMHUYECKOE PABHOBECHE XapaktepuszoBaTh (hepMEHTHI KaKk
KapTOUKax,

OMOJIOTUYECKHE KaTaTN3aTOPhl OEIKOBOM
MIPUPOJIBI 1 PACKPHIBATH UX POJIb B
MPOTEKaHUN OMOXUMHUYECKUX PEaKIUii Ha
OCHOBE MEXIPEIMETHBIX CBS3EH C
ouonoruei.

[TpoBoaNTH, HAOIIOIATH ¥ ONTUCHIBATH
XUMUYECKUN IKCIepuMeHT. ONuchIBaTh

pemicHuEC 3a1a4
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COCTOSIHUSI XMMHYECKOTO PaBHOBECHS 1
npeaiaraTh CocoObl €r0 CMEIICHHS B
HEOOXOMMYIO CTOPOHY Ha OCHOBE aHAJIU3a
XapaKTEPUCTUKU PEaKuu U npuHIuna Jle-
[Tarense. [IpoBoauTh, HAOIOAATE U
ONUCHIBATh XMMHUYECKUN IKCIIEPUMEHT.

OOBsicHEHHE POJIU BOJIbI B XUMHYECKOM
peakuuu. COCTaBIATh ypaBHEHUS PEAKLINN,
XapaKTEPU3YIOIIHUX XUMUYECKUE CBOWCTBA
BOAbI. ONpenessaTh NOHATHE «QJIEKTPOIIHUTY,
«QIIEKTPOJIMTHYECKAS TUCCOLUALI.

CocTaBisTh ypaBHEHHUs AUCCOLUALIH Tectuposanue,
AJIEKTPOJINTOB HA OCHOBE CTEIIEHU BBITIIOJIHEHUE
quccouuanuu. Onpenensars TUI THAPOJIN3a | YIPAKHEHUH,
DIIEeKTPOTUTHIECKAS .
2.3 COJIM Ha OCHOBE aHaJIM3a €€ cocTaBsa. orpoc,
nuccoumanus. ['maponns. .
Knaccudunupoats ruponus cosei 3aJlaHus Ha
110 KaTHOHY U aHHOHY. KapTOUKax,
XapakTepHu30BaTh poJIb THAPOIN3A pelieHue 3aga4
OpPraHMYECKHUX COCIUHEHMMH, KaK
XMMUYECKON OCHOBBI 0OMEHa BELIECTB U
SHEPIrUM B KUBBIX OpraHU3Max.
[TpoBoaNTbH, HAOIOIATH U ONTUCHIBATH
XUMHUYECKHH SKCIIEPUMEHT.
CreneHp OKHUCIIEHUE U €€ ONIPEAEICHUE 110
Tectuposanue,
OKHUCIHUTENBHO — bopMmyrie coequHeHus. XapaKTepr30BaTh
BBITIOJTHEHHE
2.4 BOCCTaHOBUTEJIbHbBIE OKHCJIMUTETHHO — BOCCTAHOBUTEIbHBIE .
yIpaXHEHUH,
peaxkuuu. DIeKTPOIIn3. peaxkuyu Kak MpoLecchl, IPU KOTOPBIX
orpoc,

U3MEHAIOTCA CTCIICHU OKUCIICHUA aTOMOB.
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PaccranoBka k03¢ ()UIIMEHTOB B
YPaBHEHUSX METOJIOM 3JIEKTPOHHOTO
Oamanca. OnuCHIBaTh HIEKTPOIH3 KAK
OKHCJIUTEIIFHO-BOCCTAHOBUTEIbHBIN
npouecc. Pa3nuyaTs 351eKTpoIu3 paciuiaBos
1 BOAHBIX PaCTBOPOB.

XapakTepu30BaTh MPAKTUUECKOE 3HAYCHUE
AIIEKTPOJIN3a Ha IPUMEPE MOTYUEHHS
AKTHBHBIX MCTAJIJIOB U HEMETAJIJIOB, 4 TAKXXEC
rajgbBaHOIUIACTHKH, TAIbBAHOCTET Y,
padMHIPOBAHNH IIBETHBIX METAJJIOB

3aJaHus Ha
KapTO4Kax,
pEeICHUE 3a1a4

Hroro no pazgeny

Pa3gen 3. BemecTBa 1 UX cBOMCTBa

XapakTeprus3oBaTh busznueckue u

. TectupoBanue,
XUMUYECKHE CBOMCTBA METAJIOB  Kak
BBITIOJITHCHUE
GYHKIIUIO  CTPOGHHMSIT WX  aTOMOB U .
. YIOpaKHEHHH,
KPUCTAIIJIOB HA OCHOBE MPEJICTaBICHUU 00
3.1 Mertanbl omnpoc,
OBP wu nmnonoxeHus  METAIOB B
. 3a/1aHMs Ha
ANEKTPOXUMUUYECKOM DSy HAMPSKEHUH.
. KapTOYKax,
Ha6nronaTe 1 onuchIBaTh XUMHYECKUIH
perieHue 3aaaq
AKCIIEPUMEHT
OnuceiBaTh 0COOCHHOCTH MOJIOKEHHS TectupoBanue,
HemeTaiioB B [lepuonudeckoii Tabnuie J[. | BBIIOJTHEHHE
N. MenneneeBa, CTpoeHUE UX aTOMOB U YIPA)KHEHUH,
3.2 Hemeramibt KpuctamuioB.CpaBHUBATH CIIOCOOHOCTB K orpoc,
AJUTOTPOTIAU C METaJTAMH. 3a/1aHus Ha
XapakTepu30BaTh 001ME XUMUYECKHE KapTOYKax,

cBolicTBa HeMeTaIOB B cBeTe OBP n nx

pelICHuC 3a1a4
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ITOJIOKEHUSI HEMETAJUIOB B Py
3IEKTPOOTPULATEIIBHOCTH.
HaGnronate 1 onychIBaTh XMMUYECKUH
JKCIIEPUMEHT.

3.3

Kucnotsl. OcHoBaHUs.
Comnn.

CooTHOCHUTD MIpecTaBUTENCH
OpraHWYEeCKUX U HEOPraHUYECKUX KUCIIOT C
COOTBETCTBYIOIIEH KiIacCU(PUKALMOHHON
TPYIIOM.

OnuceiBaTh 00IIME CBOWCTBA OPraHUYECKUX
Y HEOpraHW4YecKuX KUcioT B ceere TO/ u ¢
MO3UIUH OKUCIIEHUSI-BOCCTAaHOBIICHUS
KaTHOHA BOJOPO/1a WM aHUOHA KHCIOTHOIO
octaTka.OnpeaensTh 0COOEHHOCTH
XUMHUYECKUX CBOMCTB a30THOM,
KOHILIEHTPUPOBAHHOU CEpHOM U MypaBbUHOU
KHCa0T. OnMchbIBaTh HEOPTAHUYECKUE
ocHoBaHMs B cBeTe TO/I.

XapakTepu30BaTh CBONCTBA OPraHUYECKUX
1 HEOPTaHUYECKUX OECKUIOPOIHBIX
OCHOBaHUM B CBETE IPOTOHHOM TEOpUHU
XapakTepru3oBaTh COJIU OPTraHUYECKHUX U
HEOPraHUYECKUX KUCIIOT B CBETE TEOPUU
ANEKTPOJINTUYECKON JUCCOLUALINH.
CoOTHOCHUTD NIPEACTABUTENEH COJIEN
OpPraHMYECKUX ¥ HEOPTraHUYECKUX KUCIIOT C
COOTBETCTBYIOIIEH KJIaCCU(PUKAITMOHHON
rpymnmoi. OnuceiBaTh 00ITHE CBOMCTBA
coneit B ceete TO/I.
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XapakTepu3oBaTh TeHETUUECKYIO CBSI3b

TectupoBanue,
MEX1y KJIacCaMH OPTaHHYECKHUX U
. BBITTOJTHEHUE
HEOPraHUYECKUX COCTMHEHUH U OTpaXkaTh .
['enernueckast cBSA3b ) N yIpaKHEHUH,
e€ Ha MICbME C TIOMOIIBIO YPaBHEHUN
MEX/1y KilacCaMH " ompoc,
peakuuii. [IpoBonuTs, HAOMIOAATE U
3.4 HEOPraHUYeCKUX U 3 . 3aJjaHus Ha
OIUCHIBATh XUMHUYCCKHI IKCIIEPUMEHT C
OpPraHUYEeCKHUX KapToyKax,
. COOJTIO/ICHUEM TTPABUIT TEXHUKH
COCMHEHUI peleHue 3aau.
6e3onacuoctu. IIpoBoauts peduexcuro
. IIpakTrueckas
COOCTBEHHBIX JIOCTHI)KEHUH 110 TEME
. pabota No2.
«BemecTBa 1 UX CBOWCTBaY.
Hroro o pasneny 10
OBHIEE KOJIMYECTBO YACOB 34

I10 ITPOTPAMME
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YYEBHO-METO/IMYECKOE OBECHEYEHUE OBPA30BATEJLHOI'O
MPOLIECCA

OBA3ATEJIBHBIE YYEGBHBIE MATEPUAJIBI 1JI1 YYEHUKA
10 KJIACC: T'abpuensa O.C. Xumus. 10 kimacc: ba3oBsiii ypoBenb: yueonuk/O. C. 'abpuensa-
M.: poda,2019; PexomenmoBano MuUHHCTEpCTBOM 00pa3oBaHUs M Hayku Poccuiickoi
®denepaunn
11 KJIACC: T'abpuensu O.C. Xumus. 11 kmacc: ba3oserit ypoens: yueoHuk/O. C. ["abpuensa-
M.:/Ipoda,2014; PexkomenmoBano  MuHHCTEpcTBOM 00pa3oBaHusi M Hayku Poccuiickoit
®denepaunu

METOANYECKHUE MATEPUAJIBI IJIS1 YUUTEJIA

10 KVIACC: Tabpuensn O.C. Xumus. 10 knacc: bazoBsiit ypoBens: yueouux/O. C. ['abpuensn-
M.: Hpoda,2019; PexomenaoBaHo MHHHCTEpPCTBOM 00pa3oBaHus HW Hayku Poccuiickoi
®enepanuu
I"a6puensu O.C.; KontponbHblie 1 mpoBepoyHbie padboThl. «Xumus». 10 kinacc. bazoBsiii ypoBeHb.
M.; ipoda, 2015r.
INa6puensu O.C.; CnaaxoB C.A. Meroanueckoe nocobue Xumusi. ba3oBblit ypoBeHs.10 kiacc.
M.; Ipoda, 2015r
I'abpuensu O. C., OctpoymoB MW.I'.. HacronbHas kHura yuutens. Xumus. 10 knacc.
Meroauueckoe mocodue. - M.: «bauk u Ky», 2001.
11 KVIACC :T'abpuensn O.C. Xumus. 11 knacc: bazoBeiii ypoBens: yueouux/O. C. 'abpuernsn-
M.:Ipoda,2014; PexomenmoBano  MuHucTepcTBOM o00pa3oBaHusi M Hayku Poccuiickoit
®enepanuun
INa6puensu O.C.; KontponsHbie U TpoBepouHbie padoThl. «Xumusi» 11 kiacc. ba3oBblit ypoBeHb.
M.; dpoda, 2015r.
INa6puensu O.C.; CnaaxoB C.A.. Meroanueckoe nmocodue Xumusi. bazoserit yposens 11 kiacc.
M.; Opoda, 20151
I'abpuensu O. C., JIsicoa I'.I'. HactonpHas kHura yuurens. Xumud. 11 kinacc(1,2gactu): - M.:
Hpoda, 2003.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbHI U PECYPCbI CETU UHTEPHET
Enunas xomtexust udpoBeIX 00pa30BaTeIbHBIX PECYPCOB
http://school-collection.edu.ru/catalog/
http://www.mon.gov.ru MuancTepcTBO 00pa30BaHuUs U HAYKH
http://www.fipi.ru [Topran ®UIUN — OenepanbHblii HHCTUTYT MMEAArOTMYSCKUX U3MEPCHUI
http://www.ege.edu.ru ITopran EI'D (uadopmarmonnoit noaaepxku EI'D)
http://www.probaege.edu.ru ITopran Eaunbiii s5x3amMen
http://edu.ru/index.php ®enepanbusbiii mopran «Poccuiickoe 00pa3oBaHUE)»
http://www.infomarker.ru/top8.html RUSTEST.RU - ¢enepanbHbIii IEHTP TECTHPOBAHHMS.
http://www.pedsovet.org Beepoccutiickuit Matepret-Ileacoser.
http://ru.wikipedia.org/ - cBoO0aHAS SHIIUKIOIEIHS;
http://him.1september.ru/anekrpornas Bepcus razeTbl « XUMUS;
nopran (Metoauueckue pa3paboTKu AJis1 YPOKOB XUMUU, PE3EHTALUN);

http://www.uroki.net — pa3paboTku ypoKoB, ClieHaApHH, KOHCIIEKThI, IOYPOYHOE IJIAHUPOBAHUE,
28


http://www.uroki.net/

http://www.it-n.ru — cetb TBOPUYECKUX YUUTEIICH;
http://festival.1september.ru/ - ypoku u npezenranum;

http://infourok.org/ — pa3paboTku ypoKoOB, pe3eHTALINH.
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http://kontren.narod.ru - wHGOPMAIMOHHO-00pa30BaTEABHBIA CAWT IS TEX, KTO H3ydaeT

XHMHIO, KTO €€ TIPEMOaeT, sk BCEX KTO MHTEPECYETCS XMMHUEH.

http://www.alhimik.ru/ - ATXuMHK OIWH M3 JIYUIIHX CAHTOB PYCCKOSI3BIYHOIO XMMHUYECKOIO

WHTepHeTa OPHEHTHPOBAHHBIN Ha YUUTEIIS M YUCHHUKA, PETIOIaBaTelIs U CTYAECHTA.
http://www.hij.ru Xypuaan «XuMus ¥ KU3Hb» MOHITHO U 3aHMMATEJILHO PacCKa3biBaeT 000

BCCM MHTCPCCHOM, YTO IMPOUCXOJUT B HAYKC U B MUPC, B KOTOPOM MBI JKUBCM.
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