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HNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1O XMMHH Ha YpOBHE CpeaHEero oomero oOpa3oBaHUs pa3zpaboTaHa Ha
ocHoBe PenepasibHOr0 3akoHa oT 29.12.2012 Ne 273-®3 «O6 obpasoBanuu B Poccuiickoit
Ddenepanuny, TpeOOBaHUMN K pe3ybTaTaM OCBOCHHUs (eliepanbHoil 00pa3oBaTebHON IPOrpaMMBbl
cpeanero  obmero  ob6pazoBanus (POII  COO), mnpeacraBieHHbix B DenepanrbHOM
rocyaapcTBeHHOM oOpaszoBatesibHoM cranaapre COO, c¢ yuérom Konnenuuu npenojaBaHMs
yuebHOro mpenmMera «XuMHsS» B 00pa3oBaTeNbHBIX opraHuzanusx Poccuiickoit deneparum,
pean3yoLMX OCHOBHbIE 00pa30BaTelIbHbIE MPOTrPAMMBI, 1 OCHOBHBIX MOJIOXKEeHUN «CTpareruu
pa3Butus BocnutaHus B Poccuiickoit @enepanuu Ha nepuoxn ao 2025 roga» (Pacnopsokenue
[TpaButensctBa PD ot 29.05. 2015 Ne 996 - p.).

OCHOBY IOJIX0/I0B K pa3pabdOoTKe MPOrpaMMbl 10 XUMHH, K OIPEACTICHUIO 00IIeH cTpaTeruu
00y4yeHMsl, BOCIIMTAHUS M Pa3BUTUS OOy4arOIIMXCs CPEeICTBAMM y4eOHOro npeamera «XuMHUs»
st 10—-11 kitaccoB Ha 6a30BOM ypOBHE COCTaBMIIM KOHIIeNTyaabHbIe nonoxenuss @PI'OC COO o
B3aMMOOOYCIIOBIIEHHOCTH 1IeJIeH, COZep KaHus, Pe3yJIbTaTOB 00y4eHUsl U TpeOOBAHUI K YPOBHIO
[OJATOTOBKHU BBIITYCKHHUKOB.

Xumuueckoe o0pa3oBaHME, IIOJy4aeMoO€ BBIIYCKHHKaMU  0011e00pa30BaTenbHOM
OpraHM3aliy, SBISIETCS HEOThEMJIEMOM YacThlo MX 00pa3zoBaHHOCTH. OHO  CIYXKUT
3aBEpILIAIOIIMM 3TalloM peaju3alui Ha COOTBETCTBYIOLIEM €My 0a30BOM YpPOBHE KIIIOUEBBIX
LEHHOCTEH, IPUCYIIUX LIETOCTHON CUCTEME XUMUYECKOT0 00pa30oBaHusl. DTU LIEHHOCTH KacaloTCs
MIO3HAHUS 3aKOHOB IPUPOBI, POPMHUPOBAHNS MUPOBO33PEHUS U OOLICH KyIbTyphl YellOBEKa, a
TaK)K€ SKOJIOIMYECKH OOOCHOBAHHOTO OTHOILIEHHUS K CBOEMY 3J0pPOBbIO U IMPUPOAHON Cpelie.
Peanuzyercs xummudeckoe oOpa3oBaHHe OOy4yaroIIMXCsl Ha YpPOBHE CpEAHEro o0Iuero
o0pa3oBaHMs CpeACTBAMU y4eOHOro mpeamera «XUMHs», COAepKaHue U IOCTPOEHUE KOTOPOIo
oIpesieNieHbl B IPOrpaMMe M0 XUMHM C Y4ETOM CHeUu(UKH HAyKd XUMHM, €€ 3HAaueHus B
MO3HAHUM IPUPOJIbI U B MAaTEPUAIIbHOM KU3HU OOILIECTBA, a TAaKKe ¢ YUETOM OOIIUX LENel U
IOPUHIUIOB, XapaKTePU3YIOUIMX COBPEMEHHOE COCTOSHME CUCTEMbI CpelHero oOmiero
oOpa3zoBanus B Poccuiickoit denepanuu.

XUMHS KaK 3JIEMEHT CUCTEMbl €CTECTBEHHBIX HAyK UIPaeT 0coOyr0 poJib B COBPEMEHHOM
LIMBUJIM3ALMHU, B CO3/IaHUM HOBOM 0a3bl MarepHalibHOM KynbTypbl. OHa BHOCUT CBOM BKJIaJ B
(dbopMHpOBaHUE PAllMOHAILHOI'O HAYYHOT'O MBIIIICHHS, B CO3aHUE LIETOCTHOIO MPEICTaBICHUS
00 OKpy’KarollleM MHUpe KaK O €IMHCTBE MPUPO/Ibl U YEIOBEKa, KOTOPOe POPMUPYETCS B XUMHUH Ha
OCHOBE ITOHMMAaHMsI BEILECTBEHHOIO COCTaBa OKPYXKAIOIIEr0 MHpA, OCO3HAHUS B3aUMOCBSI3U
MEXJly CTPOCHHUEM BEIIECTB, UX CBOMCTBAMHU U BO3MOKHBIMH 00JIACTSIMU PUMEHEHUSI.

TecHO B3aMMOAENUCTBYS C IPYTHUMHU ECTECTBEHHBIMU HAYKaMH, XUMUS CTaJIa HEOThEMIIEMOU
4acTbl0 MUPOBOHM KYJIBTYpbl, HEOOXOJUMBIM YCJIOBHEM YCHEIIHOTO TpyAa M >KU3HH KaXA0ro
yneHa oOmiectBa. CoBpeMeHHass XUMHsS KaK HayKa CO3HWJaTelibHas, KaK HayKa BBICOKHX
TEXHOJIOTHIl HalpaBjieHa Ha peuleHHe II00aJbHbIX NpOo0JieM YCTOHYMBOIO pa3BUTHUS
4eJI0BEYECTBA — ChIPHEBOM, SHEPTeTUYECKOM, MUIIIEBOM, IKOJIOTHUECKOM O€30MacCHOCTH U OXPaHbl
3/10pOBBSL.

B coorBercTBUM ¢ OOIMMH LENSIMU W MPUHLUMIAMHM CpPEIHEro oOIIero oOpa3oBaHMs
coaepkanue mpeameta «Xumus» (10-11 kmaccel, 6a30Bblii YpOBEHb U3YUYCHHUS) OPUCHTUPOBAHO
IPEUMYILIECTBEHHO Ha OOLIEKYJIbTYPHYIO MOJTOTOBKY OOYyYaroImuxcs, HEOOXOAUMYIO UM s
BbIPa0OTKM MHUPOBO33PEHUYECKUX OPUEHTHPOB, YCIEUIHOIO BKIIOYEHHUS B JKHU3Hb COLIMYMA,
IPOI0JDKEHNU 00pa30BaHus B Pa3IMYHBIX 00IACTIX, HE CBA3aHHBIX HEITOCPEICTBEHHO C XMMHUEH.

CocTaBisirolmuMHy npeaMeTa « XuMus» sIBISIOTCS 6a30BbIe Kypehl — «Opranndeckast XUMHs
1 «O011as 1 HeOpraHMYecKasi XMMHUs», OCHOBHBIM KOMIIOHEHTOM COJIEPKaHUS KOTOPBIX SIBJISIOTCS
OCHOBBI 0a30BOI1 HAYKU: CHCTEMA 3HAHUI 110 HEOPTaHUYECKON XUMUH (C BKIIFOUEHUEM 3HAaHUHN U3
oOrielt XuMHuK) U oprannyeckoi xumun. @opMupoBaHue TaHHON CUCTEMbI 3HaHUH TPU U3YyYEHUU
npeaMera o0ecrneyrBaeT BO3MOKHOCTh PaCCMOTPEHUSI BCETO MHOI000pa3us BEIIECTB Ha OCHOBE
OOIINX MOHATUH, 3aKOHOB U TEOPHI XUMUHU.

Crtpykrypa conepkanust KypcoB — «Opranudeckast Xxumusi» u «O0111as 1 HeopraHudeckas
XUMHUSA» chOpMUpOBaHA B MPOrpaMMe [0 XUMHM Ha OCHOBE CHCTEMHOIO IMOJX0/Aa K W3YUEHUIO



yueOHOro Martepuana W OOYCIIOBJICHA HCTOPUYECKH OOOCHOBAaHHBIM DPAa3BUTHEM 3HAHHHA Ha
ONpPENENEHHBIX TEOPETUYECKUX YPOBHAX. Tak, B Kypce OPraHMYeCKOW XHMHMM BELIECTBA
paccMaTpHUBaIOTCSI HAa YPOBHE KJIACCMUECKOM TEOPUU CTPOCHUSI OPraHMYECKUX COCIWHEHUM, a
TaK)K€ Ha YPOBHE CTEPEOXMMHYECKUX U IJIEKTPOHHBIX IPEICTABICHUN O CTPOCHUU BEILECTB.
Cenenus 00 M3y4aeMbIX B KypCe€ BEIIECTBAX MAIOTCS B PAa3BUTHU — OT YIJIIEBOJOPOAOB JIO
CIIOXKHBIX OMOJIOTMYECKH AKTHUBHBIX COEAMHEHMH. B Kypce opraHuyeckoil XMMUU MOJIy4aroT
pa3BuTHe CPOPMUPOBAHHBIE HA YPOBHE OCHOBHOTO 0OIIEro oOpa3oBaHUs TEpBOHAYATILHBIC
MPEJICTABICHUS] O XUMUYECKON CBSI3H, KJIACCU(PUKAIIMOHHBIX MPU3HAKAX BEUIECTB, 3aBUCUMOCTHU
CBOWCTB BEILIECTB OT UX CTPOCHHUS, O XUMUUYECKON PEAKIIUU.

[Ton HOBBIM YIJIOM 3peHHsI B IpeaMeTe «XuMus» 0a30BOro ypoBHS paccMaTpHUBaeTCs
W3YYCHHBII Ha YpPOBHE OCHOBHOTO OOIIEro o0pa3oBaHHUS TEOPETHUSCKUN MaTepuan u
dakTosornueckrue CBEACHHs O BEUIECTBAX M XMMHUYECKOM peakuuu. Tak, B YaCTHOCTH, B Kypce
«OO0mIas ¥ HEeOpraHWYEeCKask XUMHUs» O0YJaIOIIUMCS TPEOCTABISAETCS BO3MOXHOCTh OCO3HATh
3HAYEHHE IMEePUOJNYECKOr0 3aKOHa C OOIIETEOPEeTHYECKHX W METOJOJIOTUYECKUX IO3ULUH,
riy0Xe TMOHSATh HCTOPUYECKOe H3MEHeHHE (DYHKIMA 3TOro 3akoHa — OT 0oO0oOIarouei 1o
OOBSCHSIONIEH U TPOTHO3UPYIOIICH.

Enunas cucrema 3HaHMN O BaKHEWIHMX BEUIECTBAX, UX COCTaBE, CTPOCHHM, CBOKMCTBAX U
MIPUMEHEHHUH, a TAKKE O XUMUYECKUX PEAKLMIX, UX CYIIHOCTU U 3aKOHOMEPHOCTSX MPOTEKaHUs
nornoniHseTcss B Kypcax 10 wm 11 kiaccoB naieMeHTaMu  COJEpXKaHUS, HWMEIOIIUMHU
KYJIbTYPOJIOTHUECKUA M TPUKIAJAHON XapakTep. OTH 3HAHUS CHOCOOCTBYIOT IMOHUMAaHHIO
B3aUMOCBSI3M XUMHUU C JPYTMMH HAayKaMH, PAacCKpbIBalOT €€ poJib B IO3HABAaTEIbHOU U
MPAKTUYECKON JEsTeNbHOCTH YeJIOBEKa, CIOCOOCTBYIOT BOCHUTAHHIO YBAXKEHHUS K IPOIIECCY
TBOPYECTBA B O0JIACTH TEOPUU M MPAKTHUECKUX MPHIOKCHUH XUMHH, TIOMOTAIOT BBITYCKHUKY
OpPUEHTUPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MpoOIemMax, CBA3aHHBIX C XUMUEH,
KPUTHYECKH OCMBICIIMBATh MHPOPMAIUIO U MPUMEHSITH € JUIsl TIOTMIOJTHCHHS 3HAHUHN, PEeIIeHUS
MHTEJUIEKTYaJIbHBIX M 3KCHEPUMEHTANIbHBIX HCCIIEA0BATENbCKUX 3a7ad. B menom coxepxanue
ydaeOHOro mpeaMera «XuMHUs» TaHHOTO YPOBHS U3YYCHHUSI OPUEHTUPOBAHO HA (POPMUPOBAHUE Y
00y4aroIUXCcsi MUPOBO33PEHUYECKON OCHOBBI JJIsi MOHUMaHUS QHIOCODCKUX UACH, TaKUX Kak:
MaTepHaIbHOE €IMHCTBO HEOPTaHUYECKOT'0 U OPraHUYECKOr0 MUpPA, OOYCIOBIEHHOCTh CBOMCTB
BEILECTB UX COCTABOM U CTPOCHHMEM, I03HABAEMOCTh MPUPOHBIX SIBJICHUHN MYyTEM 3KCIIEPUMEHTA
W pelIeHUs TPOTUBOPEUYHN MEXIYy HOBBIMU (aKTaMH W TEOPETUYECKUMH MPEANOCHUIKAMH,
OCO3HAaHHE POJIM XMMHUU B PEUICHUH IKOJOTHYECKUX MPOOJIeM, a TaKxke MpodiieM cOepeskeHus
HSHEPTEeTUUYECKUX PECYPCOB, CHIPhS, CO3/IaHUsI HOBBIX TEXHOJIOTHI U MaTepUasIoOB.

B nutane perieHus 3a1a4 BOCIUTaHUS, PA3BUTHUS M COIIMANTU3ALINN 00yYarOIINXCs IPUHATHIE
MporpaMMoil 10 XMMHHU TOAXOAbl K OMPENEICHUI0 COJEPKAaHHMS W TOCTPOEHHUS MpeaMeTa
npelycMaTpuBaloT (OpMHUPOBAHUE YHHUBEPCANbHBIX Y4YEOHBIX NEUCTBUN, MMeEIoIuX 0a30Boe
3HAYEHHUE IS Pa3JIMYHBIX BUJIOB JICSITEIBHOCTH: pEIICHUs] MpoOsieM, IMOWCKa, aHauu3a |
0o0paboTku uHPOpMAIH, HEOOXOMUMBIX JJs TNPUOOPETEHHS OMbITa MPAKTUYECKOH U
MCCJIEI0BATENbCKOM IEATENTbHOCTH, 3aHUMAIOIICH BAXKHOE MECTO B TTIO3HAHUU XUMUHU.

B nmpakTuke npenoaBaHus XUMUU KaK Ha YPOBHE OCHOBHOTO 00IIIEro 00pa3oBaHus, Tak U
Ha YPOBHE CPEJIHET0 00111eT0 00pa30BaHus, IPU ONPEICTICHNN COIePKATEIIbHOM XapaKTEPUCTHKU
Hejaeil M3ydeHWs NpeIMeTa HalpaBlIEHUEM MEPBOCTENIEHHOW 3HAYMMOCTU TPaAUIMOHHO
npu3Haércs (QopMUpOBaHHME OCHOB XHUMHUYECKONW HayKM Kak o00JIacTU COBPEMEHHOTO
€CTECTBO3HAHMS, TPAKTUYECKOM JIEATEbHOCTHU YEJIOBEKA U KaK OJIHOI0 U3 KOMIIOHEHTOB MUPOBOM
KyJabTypbl. C METOIUYECKON TOYKHM 3PEHUS TAaKOW MOAXOJ K OINPEICIICHUI0 LEIeH N3YYEHUS
MpeMETA SIBJISIETCS BIIOJIHE ONPABIAHHBIM.

CoriacHO JTaHHOW TOYKE 3pEHHUS TJIABHBIMU IIEJISIMH HM3y4YeHHUs TpeaMera «XuMus» Ha
6azoBom ypoBHe (10 —11 xJ1.) sBASIOTCS:

GbopMHUpPOBAaHHE CHCTEMBbl XMMUYECKHX 3HAHUN KaK BaXHEHIIEH COCTABIISIONIEH €CTECTBEHHO-
HAyYHOUW KapTHHBI MHpa, B OCHOBE KOTOPOM JIeKaT KIIOYEBHIE MOHATHS, (QyHIaMEHTaIbHbBIE
3aKOHBI ¥ TEOPUU XUMHH, OCBOCHHE SI3bIKa HAYKH, YCBOEHNE M IIOHUMAaHKE CYIIIHOCTH JOCTYITHBIX



00001IeHNT MUPOBO33PEHUYECKOTO XapakTepa, O3HAKOMIIGHHE C HUCTOpPUEH HX pa3BUTUS U
CTaHOBJICHUS;

dopmMHupoBaHHE ¥ pa3BUTHE MPEJICTABICHUI O HAYYHBIX METOJAX IIO3HAHMUSA BEUIECTB U
XUMHYECKHX PEaKIyid, HeOOXOAMMBIX U TPUOOPETEHHST YMEHHH OPHEHTHUPOBATHCS B MUPE
BEIIECTB U XUMUYECKUX SIBIICHUH, UMEIONINX MECTO B IIPUPOJIC, B TPAKTUICCKON M TOBCETHEBHON
KHU3HH,

pa3sBUTHE YMEHHUI M CIIOCOOOB JEATEILHOCTH, CBS3aHHBIX C HAOMIONEHHEM U OObSICHEHHEM
XUMHYECKOTO KCIIEPUMEHTA, COOTFOICHUEM TTPAaBUII 0€301TacCHOT0 00PAICHHS C BEIIECTBAMHU.

Hapsany ¢ atum, conepatenbHas XapaKTepHCTUKA IeJIel U 3a7a4 U3y4eHHs MpenMeTa B
porpaMMe 10 XUMHH YyTOYHEHA M CKOPPEKTHPOBAaHA B COOTBETCTBUH C HOBBIMHU IPUOPHTETAMH B
cucTeme cpeaHero odmiero oopasoanus. CerojHs B MPENoJaBaHUU XUMHH B OOJBIICH CTEIICHU
0THaéTCsl MPEANOYTCHUE TIPAKTUICCKON KOMIIOHEHTE COZIepKaHusl 00yUCeHHMsI, OpUEHTHPOBAHHOU
Ha TOATOTOBKY BBHIMYCKHHKa 00IIe00pa3oBaTeNbHON OpraHM3aluy, BIAACIONIET0 HE HAOOpOM
3HaHWH, a (YHKIMOHAJIHLHOW T'PaMOTHOCTBIO, TO €CTh CIMOCOOaMH M YMECHHSMHU aKTHBHOTO
MOJIYYCHHUS 3HAHUIM U IPUMCHEHUS MX B PEaIbHOW )KHU3HH TS PELICHHS IPAKTUYCCKHUX 3a/1a4.

B cBi3u ¢ 3TUM mpu HW3yYCHHH TpeAMeTa «XUMHS» JIOMHHHUPYIOIICe 3HAaYCHUE
nproOpeTaroT TaKKUe LENU U 33a9H, KaK:

ajianTanus 00y4arnmxcs K yCIOBUSAM JUHAMUYHO PA3BUBAIOIETOC MUPa, (HOPMUPOBAHHE
MHTEJUIEKTYaJIbHO PAa3BUTOM JIMYHOCTH, TOTOBOM K €aMOOOpa3OBaHUIO, COTPYAHUYECTBY,
CaMOCTOSITEIbHOMY TPUHSATHIO TPAMOTHBIX PEIICHUH B KOHKPETHBIX JKU3HEHHBIX CUTYaIUsX,
CBSI3aHHBIX C BEIIECTBAMH U HX IIPUMCHECHHUEM,

dopmupoBaHue y OOYYaIOMIMXCS KIIOYEBBIX HABBIKOB (KJIFOUEBBIX KOMIICTCHIIHI),
UMEIOIINX YHUBEPCATbHOE 3HAYCHUE [T PA3IMYHBIX BUAOB JIEATEILHOCTH: PEIICHHUS IPoOIeMm,
MOMCKA, aHanmu3a W o00paboTKu HHGOpPMAIMU, HEOOXOTUMBIX JUIsI NMPUOOPETEHUs OIbITa
NeSITeTbHOCTH, KOTOpAasi 3aHUMAEeT BaYKHOE MECTO B MO3HAHWUHU XMMHH, a TAKXKe JUII OLEHKHU C
MO3UIIMN YKOJIOTHYECKOM OE30IMacCHOCTH XapaKTepa BIUSHUS BEIIECTB U XUMUYECKUX MPOLIECCOB
Ha OpraHHU3M YeJIOBEeKa U MPUPOJHYIO CpPENy;

pa3BUTHE MO3HABATEIbHBIX HHTEPECOB, HHTEIICKTYAIBHBIX U TBOPYECKHX CHOCOOHOCTEH
0o0y4aromuxcs: CIocOOHOCTH CaMOCTOSITENIbHO INPUOOPETaTh HOBBIE 3HAHUSA IO XUMHHU B
COOTBETCTBUH C KH3HCHHBIMU IMOTPEOHOCTSIMU, UCTIOIB30BATh COBPEMEHHbBIC HHPOPMAIIMOHHBIC
TEXHOJIOTUH JIUIsl TIOMCKA M aHAINM3a Y4eOHOH M HayYHO-TIOMYJIIPHON MH(POPMAITUH XUMHUIECKOTO
COJIepKaHUS;

dbopmEpoBaHUE U pa3BUTHE Y 00YUYAIOMIMXCS aCCOIIMATUBHOTO M JIOTHYECKOTO MBIIIICHHS,
HAOIOIaTEIbHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpble OCOOEHHO HEOOXOAMMBI, B
YaCTHOCTH, MPH IUIAHUPOBAHUH U MPOBEJICHUN XUMHYECKOTO IKCTICPUMEHTA;

BOCIIUTaHKE Y 00yJaroNiXcsl yOKIEHHOCTH B TyMaHUCTUYCCKON HANIPABICHHOCTH XUMHH,
e€ BaXHOW pOJM B PEUICHWH TJIOOAIBHBIX TPOOJIEeM palMOHAIBHOTO MPHUPOONOIB30BAHMS,
MOTIOJTHEHUSI YHEPTETHUYECKUX PECypCOB M COXPAHEHHsI MPHUPOJHOTO PAaBHOBECHUS, OCO3HAHUS
HE00X0IMMOCTH OEpEeKHOTO OTHOIICHUS K MPUPOJIE U CBOEMY 3[I0POBBIO, @ TAKXKE MPHOOPETCHUS
OTIBITA MCIIOJIb30BaHUS MOJYYCHHBIX 3HAHUW JUIsl IPUHSATHS TPAMOTHBIX PEIICHHN B CUTYaIUsX,
CBSI3aHHBIX C XMMHUYECKUMH SIBJICHUSMH.

B yue6HOM miaHe cpenHero oOuiero oopazoBaHMs HpeAMeT «XHUMHUs» 0a30BOT0 ypOBHS
BXOJIMT B COCTaB MpeIMETHOI obnacTn «EcTecTBeHHO-HAYYHBIE TTPEIMETHI.

OO1miee 4nciIo 4acoB, OTBEIEHHBIX JJIS M3YYEHHUS XMMMHU, Ha 0a30BOM YPOBHE CPEIHETrO
obmero obpazoBanus, coctaBisieT 68 yacos: B 10 kmacce — 34 gaca (1 yac B Henenio), B 11 kimacce
— 34 4aca (1 gac B HezemIO).



COJAEP/KAHUE OBYYEHUA

10 KUIACC

OPI'AHNMYECKASA XUMUA

TeopeTu4yecKkue OCHOBbI OPraHUYeCKON XUMHHU

IIpeamer OpraHMYecKOod XUMHUHU: €€ BO3HUKHOBEHHME, pPa3BUTHE M  3HAYCHHUE
B II0JIy4YE€HUH HOBBIX BELIECTB U MaTEpUaOB. Teopus CTPOCHUs OpPraHMYECKUX COCOUHEHHN A.
M. BytnepoBa, e€ ocHOBHbIC MOJOXKeHUS. CTPyKTypHBIE (OPMYIbI OPTaHUYECKUX BEIICCTB.
I'omosorus, n3oMepus. XUMHYECKas CBSI3b B OPraHUYECKUX COCIUHEHHUSX — OJMHApPHBIE U
KpaTHBIE CBS3H.

[IpencraBienue o kiaccupUKaluy OpraHMuecKux BeniecTs. HomMeHknaTypa opraHuueckux
coeIMHEHUH (cucTeMaTu4ecKasi) U TpPUBUAJIbHbIE Ha3BaHUS BAKHEHIINX IPECTaBUTENEH KJIACCOB
OpPraHUYECKUX BEILECTB.

OKCIEpUMEHTAJILHBIE METO/Ibl M3YUYEHUS BEIIECTB U MX NPEBPAIICHUN: 03HAKOMIIEHHE C
o0pa3laMu OpraHMYeCKUX BEIIECTB M MaTepHajaMM Ha UX OCHOBE, MOJIEIMPOBAHUE MOJIEKYJ
OpraHMYECKHUX BEILECTB, HAONIOJEHHE M ONMCAHME JEMOHCTPALMOHHBIX OIIBITOB IO
IPEBPALLCHUIO OPraHUYECKHUX BEILECTB IIPU HarpeBaHUH (IJ1aBjieHUE, OOyIJIMBAHUE U TOPEHNUE).

Yraesoaopoabl

AJKaHBI: COCTaB M CTPOCHHE, T'OMOJIOTMYECKUH pAX. MeTraH m 3TaH — mnpocTeiiue
NPECTaBUTEINN ATKAHOB: (PU3MYECKIE K XUMUYECKUE CBOWCTBA (PEaKIK 3aMEICHHsI K TOPEHUS),
HaXO0XJICHUE B IPUPOJIE, IOIYYEHUE U IPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOEHHE, TOMOJIOIMYECKUN psiA. DTUIEH U NPONWIEH — IpocTeiine
IPEJCTaBUTENIN aJKEHOB: (U3MYECKHE M XHMHYECKUE CBOMCTBa (peakiuu TUIAPUPOBAHMS,
raJIor€HUPOBAHMUS, THIpaTalluy, OKUCIICHUS U MOJIMMEPU3aLlN ), IOIy4€HUE U IPUMEHEHUE.

Ankanuensl: Oyraguen-1,3 u merunOyraguen-1,3: cTpoeHue, BaKHEHIIME XUMHUYECKHUE
cBoiicTBa (peakuus noaumepusanuu). [loaydeHre CHHTETHUECKOrO KayuyKa U pe3HHBbI.

AJNKUHBI: COCTaB U OCOOCHHOCTH CTPOCHHs, TOMOJIOTMYECKUH psa. ALeTHIeH —
NPOCTEHIINIA MPEICTABUTENb AIKHHOB: COCTaB, CTPOCHUE, (PU3NYECKHE M XMMUYECKHE CBOMCTBA
(peakuy ruIpupoBaHus, raloreHUPOBAHUS, TUAPATALUHI, TOPEHNUS ), TOJyYCHUE U IPUMEHEHHE.

Apenbl. benson: cocrtaB, crpoeHue, (U3MYECKHE W XHUMHUYECKHE CBOMCTBA (peakuuu
rajJJoreHUpOBAaHUS M HUTPOBaHUS), MOJY4YeHUE U NpUMEHeHue. Tomyon. cocmas, cmpoeHue,
@uszuueckue u xumuyeckue ceoucmea (PeaKyuu 2ai02eHUupPoOsanus U HUmMpo8anus), noiyieHue u
npumenenue. TOkKCHYHOCTE  apeHOB.  ['eHeTmdeckas  CBSI3b  MEXKIYy  YIVIEBOJOPOJAaMH,
MIPUHAUICKAMMH K pa3JInYHbIM KJlaccaM.

[TpupoaHble UCTOYHUKU YIIIeBOJ10poJoB. Ilpupoanslil ra3 u nonytHbele He(TAHBIE Ta3bl.
Hedtp u e€ npoucxoxaenue. CrnocoObl nepepadboTKy HEPTH: IEPETOHKA, KPEKUHT (TEPMUUECKUH,
KaTaluTuueckuil), mmponau3. IIpogykTel mepepaboTku HedTH, UX NPUMEHEHHE B
IIPOMBIIIIEHHOCTH U B ObITY. KaMeHHBIN yroib 1 NPOyKThI €ro nepepaboTKu.

OKCIEpUMEHTAJILHBIE METO/IbI M3YUYEHHUS BEIIECTB M WX NPEBPAILECHUN: O3HAKOMIICHHE C
oOpa3lamu 1miacTMacc, KaydykoB U pe3uHbl, Kojuiekun «HedTe» n «Yroap», MonearpoBaHue
MOJIEKYJ YIJIEBOJIOPOJIOB M TaJlOT€HONPOU3BOHBIX, IPOBEJCHHE IPAKTUYECKONH pPabOThI:
MIOJIy4EHHUE TUIICHA U U3YYEHHUE €TI0 CBOMCTB.

PacuérHble 3a1auu.

Bolunicnenuss mo ypaBHEHHIO XMMHMUYECKON peakiuu (Macchl, 00bEMa, KOJIMYECTBA
HCXOJIHOTO BEIIECTBA WIIM MPOIYKTa PEAKIIUH [0 U3BECTHBIM Macce, 00bEMY, KOJMUECTBY OJHOTO
U3 UCXOJHBIX BEIIECTB WIIN MPOIYKTOB PEAKIUN).

Kucaopoacoaep:xamme oprannyeckie coeiHHeHUs!

[IpenenbHble OAHOATOMHBIE CHOUPTHL. MeETaHON W 3TaHON: CTpOeHHue, (U3HYecKUe U
XUMHYECKHE CBOWCTBA (PEAKLUMU C AKTUBHBIMU METaJlJIaMH, TaJOr€HOBOJOPOJaMH, TOPEHHE),
puMeHeHne. BoiopoiHble CBA3M MEXKy MOJIEKYJIaMH CIUPTOB. J[elicTBHME METaHOJIAa U ATaHOJa
Ha OpPraHu3M YEJIOBEKa.

MHoroaromMHble CHUPTHL. DTUIEHTIUKONb M TIULEPUH: CTPOEHHE, (U3NUecKue Hu
XMMHUYECKHE CBOMCTBA (B3auMOJIeHCTBHE CO MIETOYHBIMHI METaJlJIaMU, Ka4eCTBEHHAsI peaKIlys Ha




MHOrOaTOMHbIE cHuUpThl). JleficTBuE Ha opraHu3Mm uesnoBeka. [IpumeHeHWe raulepuHa U
STUJICHIJIAKOJIA.

@DeHoII: CTPOCHUE MOJICKYJIBI, PU3NUECKHE U XUMUYECKHE CBOMCTBA. TOKCHYHOCTH (heHoa.
[Tpumenenue penomna.

Anpnerunpl U kemonvl. DopManbIeTuia, aneTaIbIETHI: CTPOCHUE, (QHU3MUECKUEe W
XMMHUYECKHE CBOMCTBa (peaklUMu OKHMCIEHHS U BOCCTAaHOBJIEHUS, KaueCTBEHHBIE DPEAKIIUN),
IIOJIy4EHHUE U IIPUMECHEHHUE.

OnHOOCHOBHBIE NpefieibHbIE KapOOHOBBIE KUCIOTH. MypaBbHHAsg M YKCYCHasl KUCJIOTHI:
CTpoeHue, PU3NUECKUEe U XUMHUECKUE CBOICTBA (CBOWCTBA, OOIIHE I KJlacca KUCIIOT, PeaKIus
TepudUKalM), MoldydeHue M mnpuMeHeHue. CrTeapuHOBas U OJEMHOBas KUCIOTBHl Kak
NPEJCTaBUTENN BBICIINX KapOOHOBBIX KUCIOT. MblIa Kak COJTM BBICIINX KAPOOHOBBIX KUCIIOT, UX
MOIOIIIEE IEUCTBUE.

Crnoxnble 3¢Upbl KaK MPOU3BOIHBIE KapOOHOBBIX KHUCIOT. [ MAPOIU3 CIOXKHBIX A(PHUPOB.
Kupsl. I'maponus sxupos. [Ipumenenue xupoB. buosorudeckas pojb KUPOB.

VYrneBoasl: cocTaB, KiIacCu(pUKaIMs yriaeBoJoB (MOHO-, TU- U moymcaxapusl). [moko3a —
IPOCTEHIIMA MOHOCaXapHua: OCOOEHHOCTH CTPOEHMS MOJEKYJbl, (PU3MUECKHE U XUMHUYECKUE
cBoiicTBa (B3aumoseictBue ¢ ruapokcuoM meau(1l), okucienue aMMuauHbIM pacCTBOPOM OKCHJIA
cepebpa(l), BoccraHOBIEHHE, OpOXKEHHE IJIIOKO3bl), HAXOXICHHE B IMPHUPOJE, NMPUMEHEHHE,
Oouonoruueckas posib. @otocunre3. PpyKTO3a KaK H30MEP IIIFOKO3BI.

Kpaxman u nemironosa kak npupofssle nonuMmepsl. CTpoeHue Kpaxmajaa U LEeJUTFOJIO3bI.
duznyeckue 1 XMUMUYECKHE CBOMCTBA KpaxMaia (T'MIpoJin3, KaueCTBEHHAsI peakLus ¢ HOJIOM).

OKCIEpUMEHTAJILHBIE METOJbl M3YYEHUs BELIECTB W WX MNPEBPALICHUI: INPOBEIECHUE,
HAOJIIOJICHUE U OIMCAaHUE JEMOHCTPALIMOHHBIX OIBITOB: TOPEHUE CIHUPTOB, KaYECTBEHHBIE
peaKkUMKU OJHOATOMHBIX CIHUPTOB (OKHCIeHHe 3TaHosa okcuaoM wmeau(ll)), MHOroatomMHbIX
cnupToB (B3aumopelictBue ruuepuHa ¢ rugpokcugoMm menu(ll)), anpaerunnoB (okucieHue
aMMMa4YHbIM pacTBopoM okcuja cepedbpa(l) u runpokcunom meau(Il), B3aumonaeiicTere kpaxmaiia
C MO/IOM), TIPOBEJICHHE MTPAKTUYECKON pabOTHI: CBOWCTBA PAacTBOPA YKCYCHOM KUCIIOTHI.

Pacuérnbic 3a1a4u.

Bolunicnienuss nmo ypaBHEHMIO XMMMUYECKOM peaknuu (Macchl, 00bEMa, KOJIMYECTBA
HCXOJIHOTO BEIECTBA WIIM MPOYKTa PEaKLUH 10 U3BECTHBIM Macce, 00bEMY, KOJIMUECTBY OHOTIO
U3 UCXOJHBIX BEIIECTB WJIH MIPOJYKTOB PEAKIUN).

A3oTcozeprkalie OpraHn4eckie COeIMHEHNS.

AMUHOKHCIOTHI Kak aM(pOoTepHbIe OpraHnueckre coequHeHus. dusnueckne u XuMUYECKHE
CBOWCTBA AaMHUHOKHCIOT (Ha NpuUMepe TIJUIMHA). buojoruueckoe 3Haue€HHUE aMHHOKHUCIIOT.
[TenTuae!.

benkn kak mpuUpoHBIE BBICOKOMOJIEKYISIDHBIE coeAuHEHHMs. [lepBuuHas, BTOpuYHas H
TpeTU4YHasi CTPYKTypa OenkoB. XHMHUYECKHE CBOMCTBa OENKOB: THUIAPOIM3, JEHATYypalus,
Ka4eCTBEHHbIE pEaKIUi Ha OEJKH.

OKCIepUMEHTAIbHBIE METOJIbl M3YYEHMsI BEUIECTB M UX MPEBpALEHU: HAONIOACHHE U
ONUCaHHE JEMOHCTPALIMOHHBIX OIBITOB: JEeHaTypalus OEJIKOB IpH HarpeBaHWH, LBETHbIE
peakiuu OeNKOB.

BbicokoMosIeKyIsIpHBIC COCIUHEHHS

OcHOBHbBIE MOHATUS XHMHU BBICOKOMOJIEKYJISIPHBIX COEIUHEHHI: MOHOMEp, IOJIUMED,
CTPYKTYpPHOE 3BEHO, CTENEHb IOJIMMEPHU3ALUHN, CPEOHSAS MOJIEKyJspHass Macca. OCHOBHbIE
METO/IbI CHHTE3a BBICOKOMOJIEKYJISIPHBIX COEJUHEHNN — TIOJIMMEPU3ALHS U MIOJTUKOHACHCALHS.

OKCIEpUMEHTAJILHBIE METO/IbI M3YUYEHHS BEIIECTB M MX NPEBPAIECHUN: 03HAKOMIIEHHE C
oOpa31amMu IpUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAy4yKOB.

MexXnpeamMeTHbIE CBA3U.

Peanuzanus MeXnpeaIMeTHBIX CBSI3€l NPU M3y4EeHHWH opraHudyeckod xumuu B 10 kitacce
OCYILECTBIISICTCSI Yepe3 HCIOJIb30BaHUE KaK OOLIMX €CTECTBEHHO-HAYYHBIX MOHSATHH, Tak U
MOHSTHUMH, SABJISIOUIMXCS CUCTEMHBIMU JJIS1 OTJIENIBHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOT'O IIUKJIA.




OO0ue ecTeCTBEHHO-HAy4YHbIC MOHATHUS: SIBJICHWE, HAy4YHbIH (DakT, THUIOTE3a, 3aKOH,
TEeOpus, aHalu3, CHUHTE3, KiIaccupuKalus, TMEepUOJUYHOCTh, HAOIIOJEHNE, HW3MEpEHUeE,
AKCIEPUMEHT, MOJICIIUPOBAHHUE.

®dusznka: Matepusi, SHeprusi, Macca, aToM, dJIEKTPOH, MOJIEKYJla, JHEPIe€TUYECKUI YPOBEHb,
BEIIIECTBO, T€J0, 00BEM, arperaTHoe COCTOSIHUE BELIeCTBa, (PU3MUECKUE BEIUYMHBI U €MHULIBI UX
U3MEpEeHHUS.

Buonorus: knerka, opranus3m, Ouocdepa, oOMEH BEIIECTB B OpraHu3Mme, (pOTOCHHTES,
OMOJIOTMYECKH aKTHBHBIC BEeCTBA (OCIIKH, YIIIEBOIBI, )KUPHI, PEPMEHTHI).

['eorpadus: MuHepalbl, TOPHBIE TOPO/IBI, ITOJIE3HBIE HCKOTIAEMBIE, TOILUINBO, PECYPCHI.

TexHonorus: nuiieBble NPOAYKTHI, OCHOBBI PAIllHOHATBHOIO MUTAHUS, MOIOIIIUE CPE/CTBA,
JIEKapCTBEHHBIE M1 KOCMETHUUYECKUE MTpenapaThl, MaTEPUAIIbl U3 UCKYCCTBEHHBIX U CUHTETUYECKHUX
BOJIOKOH.

11 KUIIACC

OBLIASA U HEOPTAHUYECKAS XUMUSA

Teopernueckne 0CHOBbI XUMHH

XUMHYECKUH 2JIeMEeHT. AToM. Sapo aroma, H30TONBI. DJEKTPOHHAs 00OJOYKa.
DHepreTUyYecKre ypOBHHU, MOAYPOBHH. ATOMHBIE OpOUTany, s-, pP-, d- anmemeHTbl. OCOOCHHOCTH
pacrpeziefieHus: 3JEKTPOHOB M0 OpOUTAISIM B aTOMaxX AJIEMEHTOB IMEPBBIX YETHIPEX MEPUOJIOB.
DneKTpOHHas KOH(UTypalus aToMOB.

[lepuoanueckuii 3akoH u [lepuoguueckas cucremMa XUMUYECKHUX dneMeHToB [l
U. MenpneneeBa. CBs3p nepuoguveckoro 3akoHa U Ileproguueckoil CHUCTEMBl XMMHMUYECKUX
anementoB [I. V. MeHneneeBa ¢ COBPEMEHHON Teopueil CTpOEHUs aTOMOB. 3aKOHOMEPHOCTHU
MU3MEHEHHS CBOMCTB XMMHUYECKUX 3JIEMEHTOB M 00pa3yeMbIX UMH MPOCTHIX U CIIOKHBIX BEIIECTB
0 TPpyNIaM U nepuojaM. 3HaueHHe NePUoAMYECKOT0 3aKOHA B Pa3BUTHH HAYKH.

Crpoenue BemiecTBa. XHUMHUYECKass CBs3b. Buabpl xumudeckod CBsi3U (KOBaJIeHTHAast
HEeNoJIsipHasl W TOJSpHAas, WOHHAs, MeTajuindyeckas). MexaHu3mbl 00pa3oBaHHs KOBaJIEHTHOU
XUMUYECKON CBA3M (OOMEHHBIN M JIOHOPHO-aKIenTOpHBIN). BomopoaHas cBs3s. BajgeHTHOCTD.
DneKTPOOTpULATENbHOCTh. CTeneHb OKUCIeHus. IOHbI: KAaTHOHBI 1 aHUOHBI.

BemectBa MOJIEKyJIIpHOrO M HEMOJIEKYJISIPHOTO CTPOEHMS. 3aKOH IMOCTOSIHCTBA COCTaBa
BellecTBa. [HWIbl KPUCTAUIMYECKUX PEHIETOK. 3aBUCUMOCTh CBOMCTBA BEIIECTB OT THUIMA
KPUCTAJUIMYECKON PEIETKH.

[TonsiTvie 0 qucnepcHBIX cucreMax. VICTUHHBIE M KOJUIOMAHBIE pacTBOpBI. MaccoBast 10
BEIIECTBa B pacTBOpE.

Knaccugukaius Heopranudeckux coeJuHeHnil. HoMeHknaTypa HeopraHMueckux BEIeCTB.
['eneTnyeckas cBsI3b HEOPraHMUECKUX BEIIECTB, IPUHAJUIEKAIINX K PA3IMYHBIM KJIaccaM.

Xumnueckass peakuus. Kraccudukanus XUMHUECKMX peakiUil B HEOPraHUYECKOW H
OpraHMYECcKON XMMUHU. 3aKOH COXPAHEHHS] MACChl BELLECTB, 3aKOH COXPAHEHUs U MpeBpalleHus
SHEPrUM NPU XUMUYECKUX PEAKLUAX.

CkopocTh peakiuu, €€ 3aBUCMMOCTb OT Pa3IMyHbIX (akTopoB. OOpaTHUMble peaKIUu.
XnMuyeckoe paBHOBecHe. DaKTOpbl, BIUAIOIIME HA COCTOSHUE XMMHUYECKOTO pPaBHOBECHS.
ITpunnun Jle HlaTense.

OnexTponuTtnyeckas aucconuanus. CunbHble W cnadble 37eKTposuThl. Cpena BOIHBIX
pPacTBOPOB BEIIECTB: KHUCIas, HEUTpanbHasl, IIeT0YHAasl.

OKHCIUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIIUH.

OKCIepUMEHTAIbHBIE METOJbl W3YYEHMsI BEIIECTB W WX NPEBPAIICHUN: JEMOHCTpalus
tabmun «[lepuoanyeckast cucrema xumuueckux snemeHtoB JI. WM. MenneneeBa», u3yueHue
Mojieseit KPUCTAIITNYECKIX PEIETOK, HabI0IeHNe
U OIMCaHNE JEMOHCTPALMOHHBIX U JJAOOPATOPHBIX OMBITOB (Pa3NoKeHHE MEPOKCHIAa BOIOPOIa B
NPUCYTCTBUHM  KaTajlnW3aTopa, OINpeAesieHue Cpelabl pacTBOPOB BEIIECTB C  TOMOIIbIO
YHHUBEPCAJIBHOTO MHAMKATOpA, pEaKkM MOHHOTO OOMEHa), MPOBEJCHHUE MPAKTUYECKON PabOThI
«BnusHue pa3nuuHbIX (AKTOPOB HA CKOPOCTh XMMHUECKON peaKkInm.

PacuérHble 3a1auu.




Pacuérbl 10 ypaBHEHMAM XUMUYECKUX PEAKLIUM, B TOM YUCIIE TEPMOXUMUUYECKHUE PACUETHI,
pPacy€Thl C UCIOJIB30BAHUEM MTOHATHUS «MACCOBas JOJIS BEILIECTBAY.

Heopranuueckasi xumus

Hemeramnsl. [Tonoxenue HemeramioB B [lepuoguueckoil cuctemMe XMMUYECKUX 3JIEMEHTOB
J. W. MenneneeBa U 0COOGHHOCTH CTPOCHHSI aTOMOB. (DU3HUYECKHE CBOWCTBA HEMETAJLIOB.
AmoTponusi HEeMETa/uIoB (Ha IpUMepe KUCIOpoia, cepbl, hocdopa u yriepoaa).

XVUMUYECKUE CBOWCTBA BaXHEHIIMX HEMETAUIOB (TaJIOTEHOB, cephl, a3oTa, (ocdopa,
yriaepojaa U KpeMHHUS) U UX COSAUHEHUN (OKCUA0B, KUCIOPOICOAEPKALIUX KUCIIOT, BOJOPOIHBIX
COCIMHEHU).

[IpuMeHeHre Ba)KHEUIINX HEMETAIUIOB U UX COCUHEHUM.

Meramnsl. [lonoxenue meramioB B [leppuogudeckoi cucteMe XMMUYECKUX 3JIEMEHTOB /1.
U. MenneneeBa. OcOOEHHOCTH CTPOEHHUS AJIEKTPOHHBIX 000JI0YEK aTOMOB MeTaiioB. Oobuiue
¢u3nueckue cpoiictBa MeTauioB. CIUIaBbl METAIIOB. DJIEKTPOXUMHUYECKUHU DS HampsHKeHUH
METaJIOB.

XUMHUYECKUE CBOMCTBA BAKHEHIIMX METAUIOB (HATpPUM, Kaiuii, KaJlblMi, MarHuw,
ATIOMUHUM, HUHK, XpPOM, KeJle30, MeJlb) U UX COCTUHEHHIH.

OO6mme cnocoObI moTyYeHHsI MeTaJUIOB. [IpuMeHeHne MeTallIoB B OBITY M TEXHUKE.

OKCIIEPUMEHTAIbHBIE METO/bl M3YYEHMsS] BEIIECTB W MX NPEBPAIICHUI: H3y4YECHHE
KOJUIeKIMU «MeTalibl U CIUIaBbl», 00pa3lioB HEMETAIUIOB, PELICHUE SKCIIEPUMEHTAIIBHBIX 3a/ad,
HAOMO/ICHUE U ONHCAaHUE JAEMOHCTPALMOHHBIX U JIA0OPATOPHBIX OIBITOB (B3aUMOJEHCTBUE
TUAPOKCUA ATIOMHHMSI C pacCTBOPaMH KHUCJIOT U IIeJIouel, KaueCTBEHHbIE pEeaKIIMU Ha KaTHOHbI
METaJlIoB).

Pacuérneble 3aaum.

Pacuétel Mmacchl BemiecTBa min 00bEMa ra3oB Mo U3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce
Wi 00bEMY OJTHOTO U3 yYaCTBYIOILMX B PEAKIIMH BEIIECTB, pacyEThl Macchl (00bEMA, KOIMUYECTBA
BEIIIECTBA) MPOJAYKTOB PEAKIUU, €CIIH OJJHO U3 BEUIECTB UMEET IIPUMECH.

XuMHuS 4 )KU3Hb

Ponp xumuu B oOecrieueHuu SKOJIOTHYECKOM, SJHEPreTHUECKON U MHUIIEeBON 0€30IacHOCTH,
pa3BuUTUU MeAULMHBL. [IoHATHE 0 HayUYHBIX METOaX [TO3HAHUS BEILIECTB M XUMUYECKUX PEAKIIHI.

[IpencraBnenust 00 OOIMIMX HAYYHBIX TPUHLIUIIAX TPOMBIIUIEHHOTO MOTYYSHHS BaXKHEHIIINX
BEIIIECTB.

YenoBek B MHUpPE BELIECTB W MaTEpUAIOB: BAXKHEHIIME CTPOUTENIBbHBIE MaTEpUAbI,
KOHCTPYKIIMOHHBIE MaTepHuaybl, KPAacKH, CTEKJI0, KepaMuKa, MaTepuaibl i SJIEKTPOHHUKHU,
HaHOMaTepHalibl, OpraHMYECKUEe U MUHEpaJIbHbIE YJ00pEHUs.

XvMHS ¥ 30pOBbE YEJOBEKa: IMpaBUja HCIOJb30BAHUS JIEKAPCTBEHHBIX MPENaparos,
IpaBUIIa 6e301macHoro MCIIOJIb30BaHUs IIpenapaToB OBITOBOI XUMUHU
B IOBCEHEBHOM KU3HH.

Me:XnpeaMeTHbIE CBS3H.

Peanmu3zanus MexxnpeIMETHBIX CBsI3el NPU 3y4eHHUH o011l u HeopraHnueckoi XxumMuu B 11
KJIacce OCYIIECTBIISIETCS Yepe3 UCIOIb30BAHNE KaK OOIMX €CTECTBEHHO-HAYYHBIX MOHATHH, Tak
U TIOHATHUH, SBISIOIIMXCS CUCTEMHBIMHU JUISl OTAEIbHBIX IPEAMETOB €CTECTBEHHO-HAYYHOI'O
LUKIIA.

OO0m1me ecTeCTBEHHO-HAYYHBIC MIOHATHS: HAyYHbIN (haKT, TUTIOTE3a, 3aKOH, TEOPHUs, aHAJTU3,
CHHTE3, Kiaccu(ukauusi, NEepUOJUYHOCTh, HAONIIOJIEHHE, HKCIHEPUMEHT, MOJCIUPOBaHHE,
U3MEpEHHeE, SIBJICHUE.

®usnka: marepusi, SHEpPIHs, Macca, aTOM, IEKTPOH, NMPOTOH, HEHTPOH, MOH, M30TOIl,
pPaZoaKTUBHOCTb, MOJIEKYJIa, SHEPTeTUUYECKUIl YPOBEHb, BEILECTBO, TENO, 00BEM, arperaTHOe
COCTOSIHUE BeIEeCTBa, (PU3NUECKHUE BEIMYMHBI U €AUHUIIBI UX U3MEPEHHS], CKOPOCTb.

buonorus: kierka, opraHusM, 3KocucTema, Ouochepa, MaKpo- M MHUKPOIIEMEHTHI,
BUTaMMHBI, 0OOMEH BELIECTB B OPraHU3MeE.

['eorpadusi: MuHepasbl, TOPHbIE IOPO/IbI, MTOJIE3HBIE HCKOTIAEMbIE, TOILINBO, PECYPCHI.




TexHomorus: Xumudeckas MNPOMBIINIJICHHOCTb, MCTAJIITYPIrusd, IPOU3BOJACTBO CTPOUTCIIBHBIX

MaTcpHraiosB, CENbCKOXO03SHCTBEHHOE IMpONU3BOACTBO, IMUIICBasa MMPOMBIINIJICHHOCTD,
q)apMaI_IeBTI/I‘-IeCKaSI IMPOMBIIIJICHHOCTD, IIPOU3BOACTBO KOCMCTHUYCCKUX npemnaparos,
IMPOU3BOJACTBO KOHCTPYKIUMOHHBIX MaTc€puraiosB, QJICKTPOHHAsA MMPOMBIIIJIICHHOCTD,
HaHOTCXHOJIOTHH.

IJIAHUPYEMBIE PE3YJBTATBI OCBOEHUS ITPOI'PAMMBI 110 XUMHUHU HA
BA30BOM YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUA
JIMYHOCTHBIE PE3YJIbTATHBI

®dI'OC COO ycranaBauBaeT TpeOOBaHUS K pPeE3ysbTaTaM OCBOCHHUS OOYYArOIIMMUCS
IporpaMM CpeAHEro oOIero oopazoBaHHs (JIMYHOCTHBIM, METANPEIMETHBIM U NPEIMETHBIM).
Hayuno-MeTonnyeckoil OCHOBOM i pa3pabOTKU IUJIAHUPYEMBIX PE3yJIbTaTOB OCBOCHUS
pOTpaMM CPeAHEro 00IIero 00pa30BaHus SABISETCS CUCTEMHO-IESTEIbHOCTHBIHN MOIXO/.

B cooTBeTCTBMM € CHCTEMHO-AECATEIBHOCTHBIM IIOJXOJIOM B CTPYKTYpPE JIMYHOCTHBIX
pe3yIbTaTOB OCBOCHUS MPeIMETa « X UMHsI» Ha YPOBHE CPETHETO 00I1ero 00pa3oBaHusl BbIICICHBI
CJEYIOLINE COCTABISAIOIINE:

OCO3HaHUE OOYYAIOIIMMUCS POCCUUCKON TpakIaHCKOW MJIEHTUYHOCTH — TOTOBHOCTHU K
CaMOPA3BUTHIO, CAMOCTOSATEILHOCTH U CAMOOIPEIEIICHHIO;

HaJIMYyMe MOTUBALUU K 00yUEHUIO;

I[EJICHAIIPABJIICHHOE Pa3BUTHE BHYTPEHHUX YOEXKIECHUN JHMYHOCTH HAa OCHOBE KIIFOUEBBIX
LEHHOCTEN ¥ UCTOPUYECKUX TPaAULIUN Oa30BON HAYKH XUMUMU;

TOTOBHOCTh U CIOCOOHOCTH OOYYAIOIIMXCS PYKOBOJICTBOBATHCS B CBOEH NEATEIHLHOCTU
LIEHHOCTHO-CMBICJIOBBIMM ~ YCTAHOBKAaMH, TPUCYUIUMH LEJIOCTHOM CHUCTEME XMMHUYECKOTO
o0pa3zoBaHus;

HaJIUYue IPABOCO3HAHMS HKOJIOIMUYECKON KyJIbTYphl M CIIOCOOHOCTH CTaBUTh LEIU U
CTPOUTD JKU3HEHHBIE I1JIAHBI.

JInuHOCTHBIE PE3yIbTaThl OCBOCHUS ITpeIMeTa « XMMUS» IOCTUTAIOTCS B €AMHCTBE Y4EOHOM
Y BOCIIUTATENIbHOM JEATEIbHOCTH B COOTBETCTBUU C TYMAHUCTUYECKUMH, COLIMOKYJIbTYPHBIMU,
JlyXOBHO-HPABCTBEHHBIMU LIEHHOCTSAMM M HJAEaJaMH POCCUHCKOTO IPa)KAaHCKOro OOIIECTBa,
OPUHATHIMU B OOLIECTBE HOPMAaMH M MpaBUJIAMU TMOBEACHHS, CIIOCOOCTBYIOIIMMHU MpOLIeccam
CaMOIIO3HaHUs, CAMOPa3BUTHS U HPAaBCTBEHHOI'O CTAHOBJIEHMSI IMYHOCTH 00YyJaroMnXCsl.

JIM4HOCTHBIE pe3yNbTaThl OCBOCHHS MPEAMETa «XUMHUS» OTPaKalT cHOPMUPOBAHHOCTH
OTbITa TO3HABATENILHOM U MTPaKTUUECKON JeSTEIbHOCTH 00YyUYaoUIXCs 10 pean3alluy MPUHATHIX
B O0IIIECTBE LIEHHOCTEH, B TOM UHUCIIE B YACTH:

1) rpa:knaHCKOro BOCIMTAHMS:

OCO3HaHUS O0YYAIOUTUMUCS CBOMX KOHCTHTYIIMOHHBIX MpaB M 00s13aHHOCTEH, YBaXKEHUS K
3aKOHY U NPaBOMOPSIKY;

MPEACTABICHUS] O COLUMAIBHBIX HOpMax M MpaBUIaX MEXKIUYHOCTHBIX OTHOUIEHUH B
KOJUJIEKTHBE;

TOTOBHOCTH K COBMECTHOI TBOPYECKOM JIEATEILHOCTHU MPH CO3/1aHUM YU4EOHBIX MPOEKTOB,
pelieHny yueOHbIX U IM03HABATENbHbBIX 3a/1a4, BHINOJHEHUN XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHUMATh M MPUHUMATh MOTUBHI, HAMEPEHUS, JJOTUKY U apryMEHTBI IPYTHX
IIPU aHAJIN3€ Pa3InYHbIX BUJIOB YUEOHOH 1€ATEIbHOCTH;

2) NaTPUOTHYECKOTO BOCTIUTAHUS:

[IEHHOCTHOTO OTHOIIEHUS K HCTOPHUYECKOMY M HAyYHOMY HAcleIUI0 OTEeYeCTBEHHOM
XUMUU;

YBa)XEHUsI K MPOIlECCY TBOpYECTBa B OOJIACTU TEOPUU M MPAKTUYECKOTO NPUMEHEHUS
XUMHUH, OCO3HAHHS TOTO, YTO JIOCTHIKEHHUS HAYKU €CTh PEe3yNbTaT JJIUTEIbHBIX HAOIIOJACHUM,
KPOTOTJIMBBIX IKCIIEPUMEHTATBHBIX MTOMCKOB, TOCTOSTHHOTO TPY/1a YYEHBIX U MPAKTHKOB;

WHTEpeca M TMO3HABATEIbHBIX MOTHMBOB B TMOJYYEHHH U TOCIEIYIOUIEM aHaIU3e
MH(pOpPMaLIMU O MEPEIOBBIX JOCTHKEHUSIX COBPEMEHHON OT€YECTBEHHON XUMUU;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHMS:



HPABCTBEHHOI'0 CO3HAHUS, ’TUYECKOT0 NTOBEICHMUS;

CIIOCOOHOCTH  OIICHMBAaTh CHUTYallud, CBSA3aHHbIE C XHUMHUYECKUMHU  SIBJICHUSIMHU,
U NPUHUMATh OCO3HAHHBIE PEIICHUS, OPUECHTUPYACh HA MOPAIbHO-HPABCTBEHHBIC HOPMBI W
LEHHOCTH;

TOTOBHOCTH OLICHMBATh CBOE IOBEACHUME M IIOCTYIKH CBOMX TOBAPHILEH C MO3ULIMMI
HPaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE NOCIEACTBUMA 3TUX MOCTYIIKOB;

4) opMHPOBaAHUS KYJIbTYPbI 310POBbSI:

MOHMMAHUSA IIEHHOCTeH 370poBOro M 0Oe30macHoro obpasza >KU3HH, HEOOXOAUMOCTH
OTBETCTBEHHOT'O OTHOIIICHUSI K COOCTBEHHOMY (DU3HUECKOMY U TICHXUYECKOMY 3/I0POBBIO;

coOnrofeHusi mpaBui Oe30macHOro oOpalieHHus ¢ BellecTBaMH B OBITY, MOBCEIHEBHOM
J)KA3HU U B TPYJOBOM JAEATEIBHOCTH;

MOHMMAHUSA LIEHHOCTH TMpPaBWI HHAWBHIYaJbHOTO M KOJJIEKTUBHOTO 0€30I1acHOTO
MOBEJICHUS B CUTYALUAX, YTPOKAIOIINX 3J0POBbIO U KU3HU JIIOJIEH;

OCO3HAHHUS TOCJIEICTBUNA W HEMPHUSITHS BPEIHBIX MPHUBBIUEK (YMOTPEeOJCHHS aJKOroJs,
HapKOTHUKOB, KYpPEHHUs);

5) Tpy10BOro BOCIIUTAHHUS:

KOMMYHUKATUBHON KOMIIETEHTHOCTH B Y4e€OHO-HCCIIEIOBATENBCKOM JEATEIHHOCTH,
0OIIECTBEHHO MOJIE3HO, TBOPUYECKOM U IPYTHX BUAAX JACSITEIbHOCTH;

YCTaHOBKM HA AaKTUBHOE€ YYacTHE€ B PEIICHUM NPAKTHYECKUX 3a7a4 COLUUAIBHOU
HAIPAaBIEHHOCTH (B paMKaxX CBOETO KJIacca, IIKOJbI);

WHTEpeca K MPaKTHUYECKOMY HM3y4YeHHIO Mpodecchil pa3audHOTO poja, B TOM YHCIEC HA
OCHOBE MPUMEHEHUS IPEIMETHBIX 3HAHUN 110 XUMHH;

YBAKEHUS K TPYAY, JIIOASAM TPYAA U PE3YJbTATaM TPYJIOBOU JEATEIBHOCTH;

TOTOBHOCTHU K OCO3HAHHOMY BBIOOPY HHANBUAYAIBHON TPACKTOPUHU 00pa3oBaHus, Oyayliei
poQ)eCCuu U pean3alud COOCTBEHHBIX )KM3HEHHBIX TUIAHOB C YYETOM JIMYHOCTHBIX HHTEPECOB,
CIOCOOHOCTEH K XMUMUU, HHTEPECOB U MOTPEOHOCTEH 00111eCTBa,;

6) 3K0JIOrM4eCKOro BOCIIUTAHMA:

9KOJIOTHYECKH 1€Ie€CO00Pa3HOr0 OTHOLICHHS K MPUPOJE, KaK UCTOYHHUKY CYIECTBOBAHUS
JKH3HH Ha 3eMIIE;

MOHMMAaHHUA TJI00aNbHOTO XapaKTepa HKOJIOTMUYECKUX MPOoOsieM, BIUSHUS SKOHOMHYECKUX
MPOLECCOB HA COCTOSHUE MTPUPOJTHON U COLIMATBHOM CPEJIbI;

OCO3HaHUS HEOOXOIUMOCTH UCIOIB30BaHUS JOCTHXKEHUNH XUMHHU JUIS PEIICHUs BOIPOCOB
PaLMOHATBHOTO MPUPOAOTIOIb30BAHMS;

AKTUBHOI'O HEINpUATUSA ACHUCTBUM, NPUHOCAIIMUX BpEI OKPYXKAIOIIEH NPUPOIHOU cpene,
YMEHUS MPOTHO3UPOBATH HEOJATONMPUSTHBIE SKOJOTUYECKUE TOCIEACTBUS MPEITPUHUMAESMBIX
JIEUCTBUI U NPEIOTBPAILATD UX;

HaJIM4usl Pa3BUTOTO HSKOJOTUYECKOTO MBIILICHHS, SKOJOTMYECKOW KYJIbTYpbI, OIbITa
JEATENIbHOCTH  DKOJOTMYECKOM  HAIIPaBJIICHHOCTH, YMEHHUS PYKOBOACTBOBATbCA HMH B
MO3HABATEJIbHOW, KOMMYHUKATUBHOMN U COITMAIIBHON MPAKTHKE, CMTIOCOOHOCTH U YMEHUS aKTUBHO
MPOTUBOCTOATH UACONOTHH XeMohoouw;

7) HEHHOCTH HAYYHOT0 MO3HAHMS:

c(OpPMUPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKH U OOIIIECTBEHHOM MPAKTHUKH;

MOHUMAaHUSA CHeNUPUKA XMMHUU KaK HayKd, OCO3HaHus €€ ponu B (HOPMUPOBAHHUH
PaIMOHAIPHOTO HAYYHOTO MBIIIICHHUS, CO3JaHUH IIEIOCTHOTO MPECTaBICHUS 00 OKpYKaroIIeM
MHpE KaK O €IMHCTBE IMPUPOABI U YEJIOBEKA, B IO3HAHUM NPUPOJHBIX 3aKOHOMEPHOCTEU H
peIeHr IPOoOIeM COXPaHSHUS TPUPOTHOTO PABHOBECHS;

yOexXAEHHOCTH B 0COOOH 3HAUMMOCTH XHMHHU JJISi COBPEMEHHOW NMBHIM3ALUU: B €€
TYMaHUCTUYECKOW HAIPaBIEHHOCTH M Ba)KHOM pOJIM B CO3/1aHWM HOBOW 0aszbl MaTepuaibHOU
KYJIBTYPBI, PEIICHUH TI00ANBHBIX MPOOJIeM YCTOHYMBOTO Pa3BUTHUS YEIIOBEUECTBA — CHIPHEBOI,
OSHEPTreTUYECKOW, THIIEBOM W DKOJOTHYECKOW OE€30MacHOCTH, B Pa3BUTHH MEIUIUHBI,



00eCIeYeHU! YCIIOBHH YCIIEIIHOTO TPYy/la U SKOJIOTMYECKH KOM(POPTHOM KU3HU KaXKJOT0 YJIeHa
00111eCTBA;

€CTECTBEHHO-HAYyYHOH TI'PaMOTHOCTH: IIOHMMAHHS CYIIHOCTHM METO/JOB I103HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH MCIOJIb30BATh MOMy4yaeMble 3HAHMS IS
aHanmu3a U OOBSCHEHMS SIBIICHHI OKPYXKAIOIIEro MUpa M MPOHCXOIAIIMX B HEM H3MEHEHHIA,
YMEHHUsI JieJaTh 000CHOBAaHHbBIE 3aKJIIOUEHHUSI HA OCHOBE HAYYHBIX (PAKTOB M MMEIOIIHUXCS JaHHBIX
C LIEJIBIO MOJIYYEHHUS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIBHO UCIIOJIb30BATh XUMUYECKUE 3HAHUA JJIs pelIeHUs IpobdiieM
B PEAIbHBIX KU3HEHHBIX CUTYaLIUSIX;

MHTEpeca K NO3HAHUIO U UCCIIE0BATEIbCKOM AESTENIBHOCTH;

TOTOBHOCTH M CIOCOOHOCTH K HENPEephIBHOMY OOpa30oBaHHI0O M CamMOOOpa30BaHUIO, K
AKTUBHOMY [IOJyYCHHIO HOBBIX 3HAaHMW 1O XHMHHM B COOTBETCTBUHU C >KM3HEHHBIMU
NOTPEOHOCTSIMU;

MHTEpeca K 0COOCHHOCTSM Tpy/ia B Pa3IMYHBIX cdepax MpoPecCHOHATbHON 1eATeIbHOCTH.
METANPEAMETHBLIE PE3YJIbTATDBI

MetanpeameTHble pe3yibTaThl OCBOCHHS Y4yeOHOro mnpeamera «XUMHS» Ha YpPOBHE
CpeaHero o0mero 0opa3oBaHus BKIIFOYAIOT:

3HaYUMbIe A1 (OPMUPOBAHUS MHPOBO33PEHUS OOYYAIOMIMXCS MEKIUCIUILIMHAPHBIE
(MeXnpeaMeTHbIE) OOIIeHAYYHbIE TOHATHS, OTPAXKAIOINE LIEJIOCTHOCTh HAYYHON KapTUHBI MUpa
U crieruuKy METOJI0B TIO3HAHMSI, UCIIOIb3yEeMbIX B €CTECTBEHHBIX HayKax (MaTepHs, BEIIEeCTBO,
SHEprus, SIBICHUE, IPOLECC, CUCTEMA, HAY4YHbIH (aKT, IPUHLMUI, TMIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOPHs, UCCIIeI0BAaHUE, HAOMIOICHNEe, H3MEPEHUE, IKCIIEPUMEHT U JIPYTHE);

YHHUBEpCaIbHbIE yueOHble  JeHCTBUS (mo3HaBaTeIbHBIE, KOMMYHUKaTHUBHEIE,
perynatuBHble), oOecneunBatonyie (GopmupoBaHue (QYHKIMOHATBHOH TPaAaMOTHOCTH U
COLMAIBHOM KOMIIETEHIIMH 00y4YaroImuxcs;

CIIOCOOHOCTh ~ OOYYAlOIIMXCS ~ MCIOJIb30BaTh  OCBOGHHBIE  MEKIUCIUILUIMHAPHBIE,
MHUPOBO33PEHYECKHE 3HAHHWS W YHHBEpCAJIbHBIC y4YeOHBbIC NEHCTBHSI B IIO3HABATEILHOW U
COLIMAJIbHOM MPAKTHKE.

MeranpeameTHble  pe3yibTaTbl OTPa)KalOT OBJIAJICHUE YHUBEPCAIbHBIMU yUEOHBIMU
MI03HABATEJIbHBIMU, KOMMYHUKATUBHBIMU U PETYJIATUBHBIMU JIEUCTBUSIMU.

Osgi1aieHHe YHUBEPCAJbHBIMU Y4eOHBIMHU NMO3HABATEIbHBIMM AeHCTBUSIMMU:

1) 6a3oBbIe JIOTHYecKHe 1eCTBUS:

CaMOCTOSITENIbHO (D OPMYIHpOBaTh U AaKTyaJU3UpOBaTh MpoOJieMy, BCECTOPOHHE €€
paccMaTpuBarth;

ONpeAeNaTh LEIu JeSITeNbHOCTH, 3a/aBas MapaMeTpbl U KPUTEPUM HMX JIOCTHIKEHUS,
COOTHOCHTB PE3YJIbTaThl AEATEIbHOCTHU C IIOCTABICHHBIMU LIEISIMU;

UCIIOJIb30BaTh IPU OCBOEHUU 3HAHUN NPUEMBI JIOTUYECKOI'O MBINUIEHUS — BBLIEIATh
XapakTepHble TMPU3HAKKM TOHATHUI M YCTaHaBIMBATh WX B3aMMOCBS3b, HCIOJb30BaTh
COOTBETCTBYIOIIME NOHSTUS ISl OOBSICHEHUS OT/IENbHBIX (PAKTOB U SBJICHUI;

BBIOMpATh OCHOBAHUS M KPUTEPUHU I KIACCU(PUKALIUY BEIIECTB U XUMHUUECKHUX PEaKIIHii;

YCTaHaBJIMBATh NPUUNHHO-CJIEICTBEHHBIE CBSI3U MEXK/y U3y4aeMbIMU SIBJICHUSIMU;

CTPOUTH JIOTUYECKHE PACCYKIEHUS (MHIYKTUBHBIE, IETYKTUBHBIE, IO aHAJIOTUH ), BBISBIISTH
3aKOHOMEPHOCTH U MPOTUBOPEUMS B paCCMAaTPUBAEMBIX SIBICHUAX, (POPMYJIUPOBATH BBIBOABI U
3aKJIF0YEHHS;

INPUMEHSTh B MpoOIlecce MO3HAHMSI, UCHOIb3yeMble B XUMHH CUMBOJIMYECKHE (3HAKOBBIE)
MOJIeINH, TPe0OPa30BbIBATH MOAETIbHBIE MPEICTABICHUS — XUMUUECKUN 3HAK (CHMBOJI) 2JIEMEHTA,
XumMuueckass (GopMyna, YypaBHEHHE XHMHYECKOM peakuuu — TpUd pEIIeHud Y4eOHBIX
MO3HABATENIbHBIX U MPAKTUYECKUX 3a/a4, IPUMEHATh HA3BaHHbIE MOJIETIbHBIE PEACTaBICHUS s
BBISIBJICHUSI XapaKTEPHBIX MPU3HAKOB U3yYaeMbIX BEILECTB U XUMHUYECKUX peaKIni.

2) 0a30BbIe HccCIeI0BaTeIbCKHE TeCTBHS:

BJIa/IETh OCHOBAMHU METO/I0B HAYYHOT'O TIO3HAHMSI BEILIECTB M XUMUYECKUX PEAKIIHil;



dopmynupoBaTh IENM M 3aJa4d  UCCIICAOBAHUS, WCIOIb30BaTh IIOCTaBICHHBIE U
CaMOCTOSITENIbHO COPMYIMPOBAHHBIE BOMPOCHl B KAYECTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
Ui (POPMHUPOBAHUS THITOTE3HI 110 TIPOBEPKE MPABHIILHOCTH BHICKA3bIBAEMBIX CY)KICHHIA;

BJIQJICTh HABBIKAMU CaMOCTOSTEJIBHOIO IIJJAHUPOBAHUS M TPOBEACHUS YYEHUUYECKHUX
HKCIIEPUMEHTOB, COBEPIICHCTBOBATH YMEHHUSI HAOIIOAATh 32 XOAOM IPOIEcca, CaMOCTOSITEIbHO
MPOTHO3UPOBATh €ro pe3ynbTaT, (GopmyiaupoBaTh OOOOUIEHHS U BBIBOJBI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTATOB UCCIICJOBAHUS, COCTABIIATh 0OOCHOBAHHBIN OTYET O MPOJACTaHHON
pabore;

IPUOOPETaTh OIBIT YUYEHUYECKOW HCCIIENOBATENbCKOM M IPOEKTHOM JIE€ATEIbHOCTH,
MPOSBISATE CHOCOOHOCTP M TOTOBHOCTh K CaMOCTOSITEJIBHOMY IIOMCKY METOJIOB pELICHUS
IIPAKTUYECKUX 3aJa4, IPUMEHEHUIO Pa3IMYHbIX METOI0B [T0O3HAHUS.

3) pabora ¢ undgopmanmeii:

OPUEHTHPOBATHCSI B PA3IMYHBIX HCTOYHUKAX HHGpopMalMu (HAY4YHO-TIOMYJIApHAs
JuTepaTypa XHMHUYECKOrO COJAEp)KaHMs, CIpPaBOYHbIE Tmocobus, pecypcbl HMHTepHera),
aHaATM3UPOBATh HH()OPMAIUIO PA3TUYHBIX BUAOB U (OPM IPEACTABICHUS, KPUTUIECKH OIICHUBATh
€€ J0CTOBEPHOCTh M HEMPOTUBOPEUYUBOCTb;

(dbopMynupoBaTh 3ampoCchl U TNPUMEHATh DPA3IUYHbIE METOJbl IPU IOUCKE U OTOOpE
uH(pOopMaIii, HEOOXOAUMOH /1JIsl BBIMOTHEHUS YUeOHBIX 33/1a4 ONpPeAeaEHHOrO TUTIA;

nproOpeTaTh OIBIT MCIOJIB30BaHUS MH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUH H
Pa3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIFHO BBIOMpATh ONTHUMAJIbHYIO (hopMy mpepcTaBieHus nHpopManuu (CXEMBI,
rpaduku, TuarpaMmbl, TaOIUIBL, PUCYHKU U IPYTHUE);

UCTIOJIB30BaTh HAYYHBIM S3BIK B KAauyeCTBE CPEICTBA MpH paboTe ¢ XUMHYECKOU
uH(poOpMalliel: MNPUMEHSATh MEXIpeAMeTHbIe ((Pu3nyecKue W MaTeMaTHYecKHue) 3HAKU U
CHMBOJIBI, (popMyIiel, aO0peBUaTYpbl, HOMEHKIIATYPY;

HCIIOJIb30BaTh U MPeoOpa30oBbhIBATh 3HAKOBO-CUMBOJIMYECKUE CPEACTBA HATTISIIHOCTH.

OsiaieHHe YHMBePCAJIbHBIMA KOMMYHHUKATHBHBIMH el CTBUSIMM:

3aJaBaTh  BOMPOCHl IO  CYIIECTBY OOCyKJaemMod TemMbl B  XOlIe JAMajora
W/WIN TUCKYCCUH, BBICKAa3bIBaTh HJCH, (OPMYIHPOBATH CBOM MPEUIOKEHUS OTHOCHTEIHHO
BBIIIOJIHEHUS MPEJIJIOKEHHOMN 3a/1a4u;

BBICTYNIaTh C MPE3CHTALMEN pe3ylbTaToOB I[O3HABATEIbHOW AESTEIBbHOCTH, MOIYYEHHBIX
CaMOCTOSITEIBHO WJIM COBMECTHO CO CBEPCTHUKAMHM IPU  BBIIOJHEHUH XHMHUYECKOTO
AKCIIEPUMEHTa, MPaKTUUYECKONW pabOThl IO HCCIEJOBAHMIO CBOICTB H3y4aeMbIX BEILECTB,
peanu3anuu y4eOHOro IIPOEKTa U (bopmynarpoBaTh BBIBO/IbI
0 pe3yJbTaTaM NPOBEAEHHBIX UCCIEA0BAHNN TyTEM COTIIACOBAaHUS MMO3ULIUHI B X0JI€ 00CYKICHUS
U 00OMEHa MHEHUSIMH.

Osi1aieHHe YHUBEPCAJIbHBIMHU PeryIsiTHBHBIMH 1eHCTBUSIMU:

CaMOCTOSITENIBHO TUIAHUPOBAaTh M OCYILECTBIATh CBOKO IO3HABATEIBHYIO NEATEIbHOCTD,
onpezenss €€ UeNU U 3aJlaud, KOHTPOJIUPOBATh U MO Mepe HEOOXOAWMOCTH KOPPEKTHPOBATh
npe/ularaéMblii aropuT™M JIeHCTBUI NpU BBIMOJHEHWU Y4YE€OHBIX M MCCIIEOBATENbCKUX 3a/ad,
BbIOMpaTh Hanbosee 3(p(HEeKTUBHBIN CIIOCOO UX PElIeHUs ¢ yYETOM MOTyYeHHUs] HOBBIX 3HAHUI O
BELIECTBAX U XUMHUUYECKUX PEAKLUsX;

OCYIIIECTBIISITH CAMOKOHTPOJIb CBOEH J1€ATEIbHOCTH Ha OCHOBE CAMOAHaIN3a U CAMOOLICHKH.
HPEAMETHBIE PE3YJIbTATHI
10 KJIACC

[TpenMeTHBIE pe3yapTaThl OCBOEHUS Kypca «OpraHudeckas XUMHUs» OTpaXkaroT:

c(hOpMUPOBAHHOCTH MPEICTABICHUN O XUMHUYECKON COCTABJISIONIEH €CTeCTBEHHO-HAYIHOM
KapTUHBI MHMpa, POJIM XMMUU B TIO3HAHUM SIBJICHUN MPUPOJBI, B (POPMUPOBAHUHM MBILIUICHUS U
KyJIbTYpbl JIMYHOCTH, €€ (YHKIUMOHAJIBLHOW TPAaMOTHOCTH, HEOOXOIUMOM Ui pelieHus
NPaKTUYECKUX 3aJlad M HKOJOTMYECKM OOOCHOBAHHOI'O OTHOUICHHS K CBOEMY 3/I0pOBBIO U
MIPUPOJHON Cpelie;



BJIQJICHUE CHUCTEMOM XMMMUYECKHUX 3HAHUH, KOTOpas BKJIKOYAET: OCHOBOIIOJIAraroliye
HOHATUS (XUMUYECKUHN 3JIEMEHT, aTOM, 3JIEKTPOHHAs 000JI04Ka aToMa, MOJIEKYJa, BAJICHTHOCTb,
AIIEKTPOOTPHUILIATEIIBHOCTh, XUMHYECKasi CBfA3b, CTPYKTYpHas ¢opmyna (pa3BépHyTas u
COKpalll€HHas), MOJIb, MOJISIpHas Macca, MOJIAPHBIH 00BEM, YIJIEpOIHBIH  CKEJeT,
(GyHKUMOHATBHAS TPYIIA, paguKal, H30MEpus, U30MEpbl, TOMOJOTMUYECKHHA P, TOMOJIOTH,
YIJIEBOLOPOABI, KMCIOPOA U a30TCOIAEPKALINE COCIUHEHUS, MOHOMED, TOJIUMED, CTPYKTYPHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COSMHEHMS); TEOPUU U 3aKOHBI (TEOPHSI CTPOECHUS OPraHU4YECKUX
BemecTB  A. M. byriepoBa, 3aKkOH COXpaHEHHMsS MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3bIK XMMHUHU; MHPOBO33PEHUECKHE 3HAHUS, JIe)KAllU€ B OCHOBE ITOHUMAaHUS
IOPUYMHHOCTU U CUCTEMHOCTH XUMHUYECKUX SIBJICHUH, (PaKTOJOTMUECKUE CBEIECHUS O CBOMCTBAX,
COCTaBe, MOJyYeHUH U 0€30MacCHOM MCIOIb30BAHNHU BAKHEHIIINX OPraHUYECKUX BEIIECTB B OBITY
Y IIPAaKTHYECKOM EATENBHOCTH YEI0BEKa;

c(OPMHPOBAHHOCTh YMEHUH BBISBIATH XapaKTEPHbIC MPU3HAKH MMOHATHN, YCTAHABIMBATD
UX B3aUMOCBSI3b, UCII0JIb30BaTh COOTBETCTBYIOIUE MOHATHUS IIPH OIIMCAHUH COCTABa, CTPOCHUS U
MPEBPALLEHUI OPraHUYECKUX COCIUHECHUM;

c(OPMHPOBAHHOCTh YMEHHH HCIOIb30BaTh XMMHUYECKYIO CHUMBOJIMUKY JUISI COCTaBJICHUS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpalIéHHON) (OpMysl OpraHMu4eCcKUX BEIIECTB
Y YpPaBHEHUI XMMHUYECKHX pEaKLUi, U3rOTaBIMBAaTh MOJAEIN MOJIEKYJl OPraHMYECKHUX BELIECTB
JUISL WJUTFOCTPALIUU UX XUMUYECKOTO U IIPOCTPAHCTBEHHOI'O CTPOECHMS;

c(OpPMHPOBAHHOCTh YMEHUI yCTaHABJIMBATh NMPUHAJIEKHOCTh U3YYEHHBIX OpPraHMYECKUX
BEIIECTB 10 WX COCTaBy M CTPOCHHIO K OIPENeIEHHOMY KIIACCY/TPYIIe COCAMHEHUIN
(YriaeBoJopozbl, KHUCIOpOJ M a30TCOJEpIXKAlllde  COCIMHEHMs, BBICOKOMOJIEKYISIpPHbIE
COEIMHEHMS), JaBaTb UM Ha3BaHusd o cucremarnuyeckoil Homenkiarype (IUPAC), a taxxke
IPUBOANUTH TPUBHAJbHBIE HA3BAaHUS OTJEJIBHBIX OPraHUYECKUX BELIECTB (ITHJIEH, IPOIMMJIEH,
alleTUJICH, STHJIEHIJHMKONb, TIHLEPHUH, (EeHON, (OpPMalbACTHI, aleTalbIeIu], MypaBbHHAsS
KHCJIOTa, YKCYCHasl KUCIIOTa, OJIEMHOBAs KUCIJIOTA, CTEApUHOBAs KUCIIOTA, IIIOKO3a, (PPYyKTO3a,
Kpaxmall, LeJUI0J103a, TJIUIUH);

c(OPMHUPOBAHHOCTE YMEHMS OIPEICNATh BHUIbl XUMHMUYECKOW CBSI3M B OPraHMYECKUX
COEIMHEHUSX (OJIMHAPHBIE U KPATHBIE);

c(OPMHUPOBAHHOCTh YMEHHSI HPUMEHSTHh IOJOXKEHUS TEOPUU CTPOCHMS OPraHHMYeCKUX
BeniecTB A. M. bytiiepoBa /i 00bsICHEHUS! 3aBUCMMOCTH CBOWMCTB BEIIECTB OT UX COCTaBa U
CTPOEHMS; 3aKOH COXPAaHEHUSI MacChl BEIIECTB;

c(OpMUPOBAHHOCTh YMEHHUH XapaKTepu30BaTh COCTaB, CTPOCHHUE, (UINYECKUE U
XUMHUYECKHE CBOWCTBA TUIIHYHBIX NIPEICTAaBUTENIECH Pa3IMYHbIX KJIACCOB OPraHUYECKHUX BEILIECTB
(MeraH, 3TaH, JSTWICH, TPONWICH, areTwieH, OyramaueH-1,3, mermnOyraguen-1,3, OeHso,
METaHOJI, 3TaHOJI, STWIECHIJINKOIb, TTUIEPUH, (EHOI, aleTalbJerul, MypaBbuHas U YKCyCHas
KHUCIIOTBI, TJIOKO3a, Kpaxmall, LeJUI0j03a, aMHUHOYKCYCHAas KHCIIOTa), WILTIOCTPUPOBATh
TEHETUUYECKYIO CBSI3b MEKIY HUMH YPaBHEHUSIMU COOTBETCTBYIOIIMX XMMUYECKUX DPEAKLHH C
HCIIOJIb30BaHUEM CTPYKTYPHBIX (POPMYII;

c(OPMHPOBAHHOCTh YMEHHUSl XapaKTepU30BaTb HCTOYHHUKHM YIJIEBOAOPOIHOIO CHIPbHS
(HedTb, TPUPOIHBIA Ta3, Yrojb), CIOCOOBI MX MEpPepadOTKU U MPaKTUUYECKOE MPUMEHEHHE
IPOAYKTOB EpepabOTKH;

c(OpMUPOBAHHOCTh YMEHMHM MPOBOJUTH BBIYMCIEHUS 110 XUMHUYECKUM YpaBHEHUSIM
(Macchl, 00bEMa, KOJTMYECTBA HCXOTHOTO BELIECTBA MITH IPOAYKTa PEAaKLIMH MO0 U3BECTHBIM Macce,
00BEMY, KOJIHYECTBY OJTHOTO u3 UCXOIHBIX BEIIECTB
WIH IPOJYKTOB PEAKIIUN);

c(hOpMUPOBAHHOCTh YMEHUH BJIAJETh CUCTEMOW 3HaHWM 00 OCHOBHBIX METOJAaX HAYYHOTO
MIO3HAHMS, MWCIONb3YEMbIX B XHMHUU IIPU M3YYEHUM BEIIECTB M XUMHYECKHMX SIBJICHUI
(HaOmrofieHHe, UW3MEpEeHHe, OKCIEPUMEHT, MOJAEIUPOBAHUE), HCIONb30BaTh CHCTEMHBIE
XUMHUYECKHE 3HAHMS Ul IPUHATHUS PELIEHUH B KOHKPETHBIX )KM3HEHHBIX CUTYALUsX, CBS3aHHBIX
C BEIIECTBaMHU U X MPUMEHEHUEM;



c(OPMHPOBAHHOCTh YMEHHI COOJIIOJaTh MpaBMIIa MOJIb30BAaHUS XMMHUYECKON MOCYA0H U
1abopaTOPHBIM 000PYIOBaHHEM, a TAK)KE MpaBUiia 0OpaIEHUs C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKIIUSMH IO BBITIOJTHEHUIO JIAOOPATOPHBIX XUMUYECKUX OTBITOB;

c(OpMUPOBAHHOCTh YMEHUN IJIAHUPOBATh M BBINOJHATh XUMHYECKHH SKCIIEPUMEHT
(mpeBpallieHusT OPraHMYEeCKUX BEIECTB MPU HArpEeBaHHUH, MOJYYCHHE ATHICHA U WU3yYEHUE €ro
CBOICTB, KAUECTBEHHBIE PEAKIIMH OPraHUYECKUX BEIIECTB, IeHATypalus OeJIKOB PU HarpeBaHuUH,
[[BETHBIEC PEAKIIMU OETIKOB) B COOTBETCTBUH C IPABUIIAMU TEXHUKU O€30MaCHOCTH IpU 00palieHnn
C BeLIeCTBaMH U Ja0OpaTOpHBIM OOOPYIOBAaHHEM, IMPEACTABIATH PE3YJbTaThl XHUMHUYECKOTO
JKCIIEpUMEHTa B (hOpME 3amuCH YpaBHEHHN COOTBETCTBYIOIIMX pPEAKIUid U (PopMyIHpoBaTh
BBIBOJIbl HA OCHOBE 3THUX PE3YJIbTATOB;

c(OPMUPOBAHHOCTh YMEHUN KPUTHYECKH aHATM3UPOBATH XWMHUYECKYH) HH(OPMAIIHIO,
MOJIy4aeMyI0 U3 Pa3HbIX HCTOUHUKOB (CpeacTBa MaccoBoi nndopmanuu, UHTEpHET U ApYrux);

c(OPMHPOBAHHOCTh yMEHHUH COOJIOAaTh TpaBHJa SKOJIOTMYECKH LEIeco00pa3Horo
MOBEICHUA B OBITY M TPYAOBOM [EATENbHOCTH B LEISIX COXPAHEHHs] CBOEro 3/I0pOBbI U
OKpYXarollled NPUPOJHOM cpenbl, OCO3HaBaTh ONACHOCTh BO3ACHCTBMSI HA >KUBBIE OPraHU3MBbI
ONpEIENEHHBIX OpPraHMYECKUX BELIECTB, MOHMMas cMbica nokaszarens IIJIK, moscHiTe Ha
npuMepax CrnocoObl YMEHBIIICHUSI U TTPEAOTBPAICHUSI UX BPEIHOTO BO3JICHCTBUS HA OPraHU3M
YeJI0BEKa;

JUIs OOY4YaIOIIMXCS ¢ OTPAaHUYEHHBIMH BO3MOXKHOCTSMH 370POBbS: YMEHHUE MPUMEHSTH
3HaHUA 00 OCHOBHBIX JOCTYIHBIX METO/IaX MO3HAHUS BEUIECTB U XUMHUYECKHX SBJICHHIA;

JUTSL CIIETIBIX M CITA00BUIAIIMX O0YJarOIIUXCs: YMEHUE HCIIONIb30BATh PENbe(hyHO-TOUCUHYIO
cuctemy obo3nauenuii JI. bpaiins 11 3anucu XuMu4eckux GopmyiL.

11 KJIIACC

[IpenMeTHbIe pe3yabTaThl OCBOEHUS Kypca «O0I1ast U HeopraHuYecKas XUMHUs OTPaKaroT:

c(hOpMUPOBAHHOCTH MPEACTABICHUIN: 0 XUMUUYECKOW COCTABIIAIONICH €CTeCTBEHHO-HAYYHOM
KapTUHBI MHpA, POJIM XMUMHH B TMO3HAHWM SIBJICHUM MPUPOJIBI, B (POPMHUPOBAHUH MBIIUICHUS U
KYJIBTYPBl JIMYHOCTH, €€ (YHKIIMOHAJIBHOW TPAMOTHOCTH, HEOOXOMUMOW IS PEIICHUS
MPAKTUYECKUX 3a7ad M HKOJIOTMYECKH OOOCHOBAHHOTO OTHOLIEHHS K CBOEMY 3/I0POBBIO U
MIPUPOJHOM CpelIE;

BJIQJICHUE CHUCTEMOW XMMHUYECKHMX 3HAHUM, KOTOpas BKJIOYAET: OCHOBOIIOJArarolline
MOHATHUS (XUMHUYECKHUN 3JIEMEHT, aTOM, U30TOII, S-, P-, d- JIeKTPOHHBIE OPOUTAIA aTOMOB, HOH,
MOJIEKYJa, MOJb, MOJSIPHBI O00BEM, BAJIEHTHOCTb, AJIEKTPOOTPUIIATEIHHOCTh, CTEMEHb
OKUCTICHUs, XUMHYECKas CBsA3b (KOBAJIGHTHAs, WOHHAs, MeTaJUInuecKasi, BOJOpOIHAs),
KpUCTAJUIMYECKasi  pelETKa, TUIBl XMMHYECKMX  pEaklUMid, pacTBOp,  DJIEKTPOJIUTHI,
HERJIEKTPOJIUTHI, SJIEKTPOJIUTUYECKAsT JUCCOLMAIUSA, OKUCINUTEIb, BOCCTAHOBHUTENb, CKOPOCTh
XUMHYECKON peaklliy, XUMUYECKOe PAaBHOBECHE); TCOPUU U 3aKOHBI (TEOPUS IIEKTPOIUTUIECKOM
auccounanuu, nepuoandeckuil 3akon . M. MenaeneeBa, 3akOH COXpAaHEHUS MacChbl BEILECTB,
3aKOH COXPAaHEHHUs W TPEBpallleHUs SHEPTUH TPU XUMHUYECKHX PEeaKIHAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN S3BIK XUMHH, MHPOBO33PEHUECKHE 3HAHHUS, JEKAllhue B OCHOBE TMOHHUMAaHUS
MPUYUHHOCTUA M CUCTEMHOCTH XMMHYECKHX SIBICHUH, (PAKTOJIOTHYECKHE CBEACHHS O CBOMCTBAX,
cocTaBe, MOJYyYEeHUH M 0€30MacHOM HCHOJIb30BAaHUHM BA)KHEHIIMX HEOPTaHWYECKUX BEILIECTB B
OBITY U IPAKTHUYECKOM JAEATEILHOCTH YEeTIOBEKA;

c(hOpMUPOBAHHOCTh YMEHHI BBISBISITH XapaKTEpPHbIC NMPU3HAKU MOHATUN, YCTaHABINBATH
UX B3aMMOCBSA3b, HUCIOJIb30BATh COOTBETCTBYIOIIME MOHATHUS MPU OMHMCAHMM HEOPTaHUYECKHUX
BEILECTB U UX IPEBPALLECHU;

c(OpPMUPOBAHHOCTh YMEHUU HCIONH30BATh XUMHUYECKYIO CHUMBOIUKY HJISi COCTaBJICHHUS
dbopMya BEMIECTB W ypaBHEHUH XHMMHYECKUX PEAKIHMi, CHCTEeMATHYEeCKYI) HOMEHKJIATypy
(IUPAC) u TtpuBHaJbHBIE Ha3BaHHs OTICIBbHBIX HEOPTraHUYECKHX BEIIECTB (yrapHbIM Tas,
VIJIEKUCIIBIA Ta3, aMMHUaK, raméHas W3BECTh, HETami€Has W3BECTh, NMUThEBAs COJa, MUPUT U
JpyrHe);

c(hOpMUPOBAHHOCTh YMEHHI OMPEIEIATh BAJIGHTHOCTh U CTETICHb OKUCIIEHUS XUMHYECKUX
AIIEMEHTOB B COCIMHEHUSIX PA3IMYHOTO COCTaBa, BU XUMUYECKOW CBSI3U (KOBaJIEHTHAs!, HOHHAS,



METAJIJINYECKasl, BOJOPOAHAsA) B COCAUHEHMSIX, TUI KPUCTAIJIMYECKONH PEIIETKM KOHKPETHOTO
BEIleCTBA (aTOMHas, MOJIEKYJIApHas, MOHHAas, METa/NIM4ecKas), XapakTep cpeldbl B BOJHBIX
pacTBOpaxX HEOPraHUYECKUX COCIUHECHUM;

c(OPMHPOBAHHOCTh YMEHUHN yCTaHABIUBATh NPUHAJIEKHOCTb HEOPraHUYECKUX BEIIECTB
IO UX COCTaBY K ONPEACNEHHOMY KIIacCy/TpyIIe COSAMHEHUH (MIPOCThIE BEIIECTBA — METAJLIBI U
HEMEeTaJlJIbl, OKCUIbl, OCHOBAHUs, KUCIOThI, aM(pOTepHBbIE TUAPOKCHUIBI, COJIN);

c(OPMHPOBAHHOCTh ~YMEHHUH  PAaCKphIBaTh CMBICH  TMepHOAMYecKoro 3akoHa [Jl.
W. MenneneeBa M JEMOHCTPUPOBaTb €ro CHUCTEMATU3UPYIOUIYIO, OOBACHUTEIBHYIO U
IPOTHOCTUYECKYIO (PYHKIINU;

c(OPMHPOBAHHOCTE ~ YMEHHMHM  XapakTepu3oBaTb JJIEKTPOHHOE CTPOCHHE aTOMOB
XUMHUUYECKHUX 37eMeHTOB 1—4 nepuonos [leproauueckoil cUCTEMbl XMMHUYECKHUX 3JeMEHTOB /Jl.
. MenneneeBa, UCIONb3ysl MOHATHA «S-, P-, O-2JIEKTPOHHBIC OPOUTAIN», «IHEPIETHYCCKHE
YPOBHMY», OOBSACHATH 3aKOHOMEPHOCTH HM3MEHEHHUS CBOWCTB XMMHUYECKHUX 3JEMEHTOB M HX
COCIMHEHUH 1O nepuojaMm M rpynnam Ilepuoaudeckoil CUCTEMBl XMMHUYECKUX 3JIEMEHTOB /I
H. Menneneena;

c(OPMHPOBAHHOCTh YMEHUH XapaKTepH30BaTh (OMUCHIBATH) OOLIME XUMUYECKHE CBOMCTBA
HEOPraHWYECKUX BELIECTB PA3IMYHBIX KJIACCOB, IOATBEPKIATh CYIIECTBOBAHUE I'€HETUYECKOU
CBSA3M MEXJy HEOPraHMYECKMMHU BEIECTBAMH C IIOMOILBIO YPaBHEHUH COOTBETCTBYIOIIUX
XUMHYECKUX PEAKIIUN;

c(OPMHPOBAHHOCTh YMEHHUS KJIACCU(PUIMPOBATH XUMHUYECKHUE DPEAKLUHU [0 Pa3IUYHBIM
OpU3HakKaM (YUCITy W COCTaBy pEarupyromux BEIIECTB, TEIIOBOMY J(G(EKTy peakiium,
U3MEHEHUIO CTETIeHEeH OKUCIIEHUS 3JIEMEHTOB, 0OPaTUMOCTH PEAKIMH, YIACTUIO KaTallu3aTopa);

c(OpMUPOBAHHOCTh YMEHHI COCTABIIATh YPaBHEHUS pEaKUi pa3IM4HbIX THUIIOB, TIOJIHBIE U
COKpAIllEHHbIE ypaBHEHUs peaKlUil MOHHOTO OOMEHa, YYUThIBasl YCJOBHUS, IPU KOTOPBIX 3TH
peaKkuu UAyT A0 KOHIIA;

c(OPMHUPOBAHHOCTh YMEHUH NPOBOJUTH PEAKIMH, HOATBEPIKIAIOIINE KayeCTBEHHBIN
COCTaB pAa3JINYHBIX HEOPraHWYECKHUX BEIIECTB, pPACIO3HABATH ONBITHBIM IIyTEM HOHBI,
IIPUCYTCTBYIOLME B BOJHBIX PACTBOPaX HEOPraHUYECKUX BEILECTB;

c(OpMUPOBAHHOCTh YMEHMH pacKpbIBaTh CYHUIHOCTb OKHMCIUTEIbHO-BOCCTAHOBUTEIbHBIX
peaKuMii HOCPECTBOM COCTABICHMSI JEKTPOHHOIO OajaHca 3TUX PeaKIUid;

c(OpMUPOBAHHOCTh YMEHUHN OOBICHATH 3aBUCUMOCTb CKOPOCTH XUMHYECKON PEAKIMH OT
pasinYHbIX (DAKTOPOB; XapakTep CMEIIEHUS XUMHUYECKOTO0 PaBHOBECHS B 3aBUCHMOCTH OT
BHemHero Bo3aeicTBus (mpuniun Jle [llaTense);

c(OpPMHPOBAHHOCTh YMEHUH XapaKTeprU30BaTh XUMUYECKHE MTPOLIECCHI, JIeKalllie B OCHOBE
IPOMBIIIJIEHHOTO TOJIY4€HUS CEPHOW KHUCIOTHI, aMMHaka, a Takke Cc(HOPMHUPOBAHHOCTh
npecTaBieHuit 00 OOIIMX HAayYHBIX MPUHIMIIAX U HKOJOTHYECKUX MpoOIeMax XUMHUYECKOTO
IIPOU3BOICTBA;

c(OPMHPOBAHHOCTh YMEHUN NPOBOJUTH BBIYHUCICHUS C HCIOJb30BAaHUEM TOHATHS
«MaccoBasi JI0JIl BEILIECTBA B PacTBOpE», OOBEMHBIX OTHOLIEHUH Ta30B NMPU XHUMHUYECKHUX
pEaKIMX, Macchl BEeLIecTBa MM 00bEMA Ia30B 10 U3BECTHOMY KOJIMYECTBY BEILIECTBA, MACCE UIH
00BEMY OJTHOTO U3 YHYAaCTBYIOLIUX B PEaKLUU BELIECTB, TEIIOBOro 3 (eKTa peakliui Ha OCHOBE
3aKOHOB COXPaHEHUSI MacChl BELIECTB, IPEBPALLECHUS U COXPAHEHUS] DHEPIUH;

c(hOpMUPOBAHHOCTh YMEHUN COOJIOATh MpaBUia MOJH30BAHUS XUMUYECKON TMOCYAOU U
71a00paTOpPHBIM 000PYAOBAaHUEM, A TAK)Ke MpaBHUiIa OOpAIIEHUs C BEIIECTBAMH B COOTBETCTBHH C
MHCTPYKIHUSMU IO BBIIOJHEHUIO JIAOOPATOPHBIX XUMUYECKUX OMBITOB;

c(OPMHPOBAHHOCTh YMEHHUH IUIAHUPOBATH M BBINOJIHATH XUMHUYECKHHA HSKCHEPUMEHT
(paznmokeHue TNeEpoKcHaa BOJAOpOAa B MPHUCYTCTBUHM KaTalu3aTopa, OIpeleseHHe Cpeiabl
pPacTBOPOB BELIECTB C IMOMOIIBIO YHUBEPCATHHOIO MHIUKATOPA, BIUSHUE PA3JIMYHBIX (HaKTOPOB
Ha CKOPOCTb XMMHUYECKOW peakIuH, peaklMd HOHHOro OoOMEeHa, KaueCTBEHHbIE peakluy Ha
cynbdar-, kapOoHaT- U XJOPHUJ-AaHUOHBI, HA KATHOH aMMOHMSI, PEIIEHUE SKCIEPUMEHTAIBHBIX
3ajau no TtemMaM «Mertamib» U «Hemeramnel») B COOTBETCTBUU C IMPaBWIIAMHU TEXHUKHU
0€301acCHOCTH MPH 0OpaIlleHUH C BELIECTBAMH H JIAOOPaTOPHBIM 000PYJOBAHUEM, NTPE/ICTABIISATH



pe3ysbTaThl XMMHYECKOTO SKCIepUMEHTa B (opMe 3amiCH YPaBHEHUH COOTBETCTBYIOLIMX
peakiuii ¥ GOpMyITUPOBATH BHIBOIBI HA OCHOBE 3THUX PE3YJIbTATOB;

c(OPMHPOBAHHOCTh YMEHHH KPUTHYECKH aHAIM3UPOBATh XUMHUYECKYIO HH(POPMALHIO,
MOJTy4aeMYIO U3 Pa3HbIX HCTOYHHKOB (CpEICTBAa MACCOBOM KOMMYHHKAIMH, IHTEpHET U Ipyrux);

c(OPMHPOBAHHOCTh yMEHHUH COOJIOAATh TpaBMJIa SKOJIOTMYECKH IIeJIeCO00pa3HOro
NOBEJICHUS B OBITY M TPYJIOBOH IEATEIBPHOCTH B LEISIX COXPAHEHUs CBOErO 370POBbS U
OKpYKAroIIel MPHUPOIHON Cpe/bl, 0OCO3HABATh OMACHOCTh BO3JCHCTBHSI Ha JKUBBIC OPTaHU3MBI
OIIpEeNeIEHHBIX BEIECTB, MOHMMast cMbIci mokasateins [1/IK, moscHsaTh Ha mpuMepax crocoObl
YMCHBIICHUSA U MPEAOTBpALICHUSA UX BPECAHOT'O BOBZ[GI;'ICTBI/HI Ha OpraHu3M 4CJIOBCKA,

JUIE O0YYaroIIUXCsS C OTPAaHUYCHHBIMH BO3MOXKHOCTSIMU 37I0POBbSI: YMEHHE HPUMEHSTH
3HaAHUA 06 OCHOBHBIX JOCTYIIHBIX METOJAAaX IMO3HAHUS BCIICCTB U XUMHUYICCKUX SIBJICHI/If/'I;

JUTSL CIICTIBIX M CIIA00BUISAIIMX O0YYArOIUXCS: YMEHUE UCIIONIb30BaTh PEIbe()HO-TOUCUHYIO
cuctemy obo3nauenuii JI. bpaiinst s 3anucu XuMu4Ieckux (GopMyiL.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
Ne HaumenoBanue KosmuecTBo yacos OcHOBHBIE BUIbI JEATEILHOCTH DIIEKTPOHHBIE
I/ paszenoB U TeM Bcero | Kontpon | Ilpaktnue (mmudpoBsie)
MIPOrpaMMBbI bHBIC CKHe o0Opa3oBaTenbHbIC
paboThI paboThl pecypcbl

Pa3ned 1. TeopeTrnyeckue 0CHOBBI OPraHNYeCKOM XUMHH

1.1 | Ilpenmert 3 PackpbIBaTh CMBICI U3y4aeMbIX MOHATUH (BBIABISATH UX XapaKTepHBIE
OpraHMYECKON XUMUHU. MIPU3HAKH), YCTAaHABIMBATh UX B3aUMOCBs3b. [[pUMEHATh MON0KEHUS
Teopus crpoeHus TEOpPUM CTPOCHHsI opraHmyeckux BemiecTB A. M. byrnepoBa mis
OpraHUYECKUX OOBSICHEHUS] 3aBHCHUMOCTH CBOICTB BEUIECTB OT HMX COCTaBa U
coenuHeHu A. M. cTpoeHus. Mcnosib30BaTh XUMHUYECKYIO CUMBOJIMKY JUIsl COCTaBJICHUS
byrneposa MOJIEKYJSIPHBIX W CTPYKTYpPHBIX (pa3BEPHYTOH, COKpAIIEHHOIN)

dbopMyn opranuyeckux BemiecTB. Ompenenarts BUAb XUMHUYECKON
CBA3M (OJUHApHBbIE, KpaTHbIE) B OPraHMYECKUX COEIUHEHUSX.
PackpbiBaTh poJib OpraHMYeCKON XUMHUH B IPUPOJIE, XaPAKTEPU30BATh
€€ 3HAUYCHUE B KU3HU YeJIOBEKa, WIIIOCTPUPOBATh CBSI3b C APYTUMU
Haykamu. HaGmronaTb M ONMCHIBATH JAEMOHCTPALMOHHBIE OIIBITHI;
MIPOBOJAUTh M OMNHMCHIBATh JIAOOPATOPHBIE OMBITBI M IMPAKTHYECKHE
paboThI

Wroro mo pazneny 3

Pa3nea 2. YruaeBogopoasbl

2.1 | llpenenbHble 2 PackpbIBaTh CMBICT U3y4aeMbIX HOHATHH (BBISIBIISATh UX XapaKTepHbIE
YII€BOIOPOABI — MPU3HAKK), YCTAHaBIMBaTh MX  B3aUMOCBS3b, MHCIIOJIB30BATh
AJIKaHbl COOTBETCTBYIOIIME IOHATUS IPU OINMCAaHUM COCTaBa, CTPOCHMS U

2.2 | HenpenenbHbIe 6 1 MpEeBpaIICHHUI OpTaHUYECKUX COCTMHCHUI. Ucnons3oBath
YIJIIEBOIOPOABI: XUMHUUYECKYI0 CHMBOJMKY JUI COCTaBICHHMSI MOJIEKYJISIPHBIX H
aJIKEHBI, AJIKAJTNCHBI, CTPYKTYPHBIX (pa3BEPHYTOH, COKpaAIEHHOW) GOPMYIT OpraHUYECKUX
AJKUHBI BEUIECTB.  YCTAHABIMBATh  INPUHAMJIEKHOCTh  BELIECTB K

2.3 | ApoMaTHuecKue 2 OTpe/IeIEHHOMY KJaccy YIJIEBOJOPOJIOB IO COCTaBY M CTPOEHUIO,
YIIIEBOIOPOIbI Ha3blBaTh HX II0 CHCTEMaTHYECKOW HOMEHKJIATYpe; IPHUBOJUTH

TPUBHAJIIBHBIC HA3BAHUSA OTACIbHBIX HpeJICTaBHTeHefI YTJI€BOJOPOa0B.
OHpe,Z[CJ'I}ITB BUJIBI XUMHYECKON CBS3H B MOJICKYJIaX yIJICBOOOPOJOB,




XapakTepu30oBaTh  3aBUCUMOCTh  PEAKIMOHHOH  CcOCcOOHOCTH
YIJI€BOIOPOAOB OT KPATHOCTH KOBAJICHTHOW CBA3H. XapaKTEPU30BaTh
COCTaB, CTPOCHHE, NPUMEHEHHE, (QHU3UUYECKUE ¢ XUMHUYECKHE
CBOWCTBA,  BaXHEWIIME  CIIOCOOBI  IOJIyYEHUS  TUIHYHBIX
IIpeICTaBUTENEN pa3InYHbIX KJIACCOB YIJI€BOJIOPOAOB (METaHa, 3TaHa,
STUJICHA, alleTuiIeHa, OyraaueHa -1,3, 6eHs3ona, Toayosua). BesBIATE
TFEHETUYECKYIO CBA3b MEXY YIJIEBOJOPOAAMM UM IOATBEPKIATh €€
HaJM4ue yYPaBHEHUSMHU COOTBETCTBYIOILIMX XMMHMUYECKHUX DPEaKLHH C
WCTIOJIb30BAHUEM CTPYKTYPHBIX (hOpMyIT

2.4

[IpupoaHbIE HCTOYHHUKH
YTJIEBOAOPOAOB M UX
nepepadoTka

XapakTepu3oBaTh HCTOYHUKU YIJIEBOJOPOAHOIO ChIpbs (HE(DTH,
MIPUPOJHBIN Ta3, yroyb), CHOCOObl UX MEPEPadOTKU U MPAKTUYECKOE
IPUMEHEHHE MOTy4aeMbIX MPOAYKTOB. VICIO/Ib30BaTh €CTECTBEHHO-
HAy4YHBIE METOJIbI TO3HAHMSI — IPOBEICHUE, HAOIIOJICHUE U OTMCaHHE
XMUMHUYECKOI0 3KCIIepUMEHTa (J1abOpaTOpHBIE ONBITHI U MPAKTUYECKUE
pabotsr). CienoBars mpaBuiaM 0e30macHON padOTHI B JabopaTopuu
IIPU MCIIOJIb30BAaHUM XUMHUYECKON MOCYAbI U 000py10BaHHUs, @ TAKXKe
mpaBwiaM  oOpalieHusi C BellecTBaMM B COOTBETCTBUU  C
WHCTPYKIMSAMU BBIITOJHEHUS JJAOOPATOPHBIX OMBITOB M MPAKTUYECKHX
pabOT MO TOIY4YEHUI0O U U3YYCHHIO OPraHUMYeCKUX BEIIECTB.
IIpencraBnsaTh pe3ynabTaThl dSKCIEpUMEHTa B (GopMe  3alucu
YpaBHEHHUH COOTBETCTBYIOUIMX pEakUui U JAeNaThb BBIBOJABI Ha HX
ocHOBE. [IpoBOINTE BBIUMCICHUS IJIsl ONPEAEICHUS MOJEKYISAPHOU
(hopMyJIbl OPraHMYECKOTO BEIECTBA, IO YPaBHEHUIO XUMHUYECKOU
peaxkuuu.

CamocToATenbHO  IUIAHUPOBAaTh U OCYHIECTBISATH  CBOIO
MIO3HABATENbHYIO JEATEIbHOCTh; NPUHUMATh AKTUBHOE Yy4YacTHE B
IpyNNoBoi y4eOHOM 1edTeIbHOCTH

Wroro no pazneny
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Paznen 3. Kuciaopojaconep:kanue oprannieckme

COCANMHCHUSA

3.1

Cnuptel. Genon

3

3.2

AJBIeTHIBI.
Kap6oHOBBIE KHCTTOTHI.
CrnosxHble 3(upsl

7

PackpbIBaTh CMBICT H3y4aeMbIX HOHSATHH (BBISIBIISATh UX XapaKTepHbIE
MPU3HAKK), YCTAHAaBIMBaTh MX  B3aUMOCBS3b, HCIIOJIB30BATh
COOTBETCTBYIOIIIME IIOHATHUS IIPU OINKMCAHUM COCTaBa, CTPOEHUSA U
MIpEBpAICHUI OPraHUYEeCKUX COEIMHEHU. Hcnons3oBate




3.3

Yriuesoanl

XUMUYECKYI0O CUMBOJMKY [IJIi COCTaBIICHHUS MOJIEKYJSIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOI) GOpMyT OpraHUYECKHX
BEILIECTB. VYcranaBnuBaTh — NPUHAJICKHOCTh  BEIIECTB K
OIpeieIeHHOMY KJlaccy MO COCTaBy M CTPOCHHIO, Ha3bIBaTh UX IIO
CHUCTEMAaTUYECKOM  HOMEHKJIAType;  NPHUBOJAUTH  TPUBHAIbHbBIC
Ha3BaHMsI OTAETBHBIX MPEACTABUTENCH  KHUCIOPOACOAEPKAIINX
COEMHEHUIN. XapaKTepHu30BaThb COCTaB, CTPOEHUE, IPHUMEHEHHUE,
¢bu3nueckue W XUMHYECKHE CBOWCTBA, BaKHEHIIME CHOCOOBI
MOJYYEHUs] THUMUYHBIX TPEACTABUTENCH  Pa3IUYHBIX  KJIacCOB
KHCIIOPOJICO/ICPIKAIIUX COeTMHEHUH (MEeTaHoIa, 3TaHoJIa, IIHIIEpUHA,
denona, Qopmanbaeruaa, aneTaNbICTHIa, YKCYCHOW KHCJIOTHI,
TJIIOKO3BI, ~ Caxapo3bl,  Kpaxmajia,  LEJUIIONIO3bl);  BBISBIIATH
TEHETUYECKYIO CBSI3b MEXKIY HUMH W TIOJITBEpPXKIaTh €€ HaIH4ue
YPAaBHEHUSMU  COOTBETCTBYIOIIMX  XHUMHUYECKHX  PEaKIuid ¢
WCIIONB30BAHUEM  CTPYKTYpPHBIX (opMyn. OnucelBaTh COCTaB,
XUMHUYECKOE CTPOCHHE M MPUMEHEHHE XKUPOB, XapaKTEPHU30BaTh UX
3HAQUYEHHE JUISI KU3HENEATEIbHOCTH opranu3sMoB. (Oco3HaBaTh
OMacHOCTh BO3JEHCTBUS Ha >KMBBIE OPraHU3MbI ONPEEIECHHBIX
OpTraHWYECKUX BEIIECTB, TOSICHATh HA TMPUMEpPax  CIOCOOBI
YMEHBUIEHUSI U MPEJOTBPAILIEHUs] WX BPEAHOTO BO3JCUCTBUS Ha
OopraHu3M deyioBeka. MCcronp30BaTh €CTECTBEHHO-HAYYHBIE METOJIbI
MO3HAHUSI — TMPOBEACHUE, HAOIIOJEHHE M OMUCAHHE XUMHUYECKOTO
JKCTepUMEHTa (J1a0OpaTOPHBIE OMBITHI M TMPAKTHYECKHUE pPaOOTHI).
CnenoBate mpaBuiaM Oe3omnacHoi paboTel B abopaTopuu Tpu
WCIIOB30BAaHUM XWMUYECKOW TOCYIbl M OOOpYIOBaHUA, a TaKKe
mpaBWwiiaM oOOpalleHuss C BelleCTBAMH B COOTBETCTBUU  C
WHCTPYKITUSMH BBITTOTHEHUS JIAOOPATOPHBIX OMBITOB M MPAKTHUECKUX
paboT MO TONYyYEHUI0 U W3YYCHUIO OpPraHWYEeCKHX BEIIECTB.
[IpencraBnsaTe pe3yiabTaThl AKCIEPUMEHTa B (QopMe 3amucH
YpaBHEHUN COOTBETCTBYIOLIUMX PEAKIMNA M JeJaTh BBIBOABI HA MX
ocHoBe. [IpoBOANTE BBIYHMCICHUS NJIsi OMPENENICHUS MOJEKYISIPHON
(GhOpMyIIbI OPTaHWYECKOTO BEIIECTBA, MO YPaBHEHUIO XUMHUYECKOU
peakmuu. CaMOCTOSTENbHO ITUIAHUPOBATh M OCYIIECTBISTH CBOIO




MO3HABATENbHYIO JIEATENbHOCTh;, MPUHUMATh AKTUBHOE YYacTHE B
TPYIIIOBOM y4eOHOU NeITeTbHOCTH
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Pasznen 4. A3orconeprkaniue opranHnyecKkue coeIuHeHus

4.1

AMUHEL
AMUHOKHUCIIOTHL. benku

3

PackpbiBaTh CMBICI H3y4aeMbIX MOHATUH (BBIABIATH UX XapaKTEPHBIE
IPU3HAKM), YCTaHABIMBaTb MX  B3aMMOCBS3b, HCIOJIb30BaTh
COOTBETCTBYIOIIIME IIOHATHS IIPU OIMCAHMM COCTaBa, CTPOCHUSA U
IIPEBPALLEHUI OpPraHUYECKUX COECUHEHUM. Hcnonb3oBare
XUMHUYECKYI0 CHUMBOJMKY JUI COCTABJICHUS MOJEKYJISPHBIX H
CTPYKTYPHBIX (pa3BEPHYTOH, COKpAIIEHHON) (HOpMYI OPraHMYECKUX
BeulecTB. OnpenesnsaTh NPUHAIIEKHOCTh BELIECTB K ONPEIEICHHOMY
KJIacCy II0 COCTaBy M CTPOEHHUIO, HA3bIBAaTh UX 10 CUCTEMAaTHYECKOU
HOMEHKJIAType; NIPUBOJUTH TPHUBHAIbHBIE HA3BAHUS OTJEIbHBIX
IIpeCcTaBUTENEH. XapakTepru30BaTh COCTAaB, CTPOCHUE, IPUMEHEHHUE,
¢usznyeckue W XMMHUYECKHME CBOWCTBA, BaXHEWUIIHE CHOCOOBI
MIOJIy4EHUs TUNNYHBIX IIpeICTaBUTENEH a30TCOAEPIKAIINX
COCIMHEHUH (MeTHUJIaMuHa, TJIMIMHA, OelkoB). ONUCHIBATH COCTaB,
CTPYKTYpPY, OCHOBHBIE CBOMCTBa O€JIKOB; MOSCHATH Ha MpPHUMEpax
3HaueHue OesNKoB JUii OpraHu3ma 4enoBeka. lcmomb3zoBaTh
€CTECTBEHHO-HAayUHbI€ METO/Ibl TO3HAHUS — HAOII01aTh M OMUCHIBATh
JIEMOHCTPALIMOHHBIN 3KciepuMeHT. CaMOCTOATENbHO MIIAHUPOBAThH U
OCYILIECTBIIATh CBOK ITO3HABATENbHYIO JEATEIBHOCTh; NPUHUMATH
AaKTUBHOE Y4acTHe B TPYNIOBON y4eOHOM e TeNbHOCTH

Wroro no pazneny

3

Paspnen S. BeicokomoJieky s

HbI¢ COCIMHCHUA

5.1

[Tnactmaccel. Kayuykn.
Bouiokna

2

Brnanets n3ydaeMbIMM XMMHUYECKUMU MOHATUSAMU: PACKPBIBATH CMbICIT
U3Y4aeMbIX MOHATHM M NPUMEHATh 3TU IOHATUSA IPU ONHCAHHUH
COCTaBa M CTPOEHUSI BBICOKOMOJIEKYJISIPHBIX OPTaHUYECKUX BELIECTB,
Uil OOBSICHEHHs OTAENbHbIX (akToB W siBIeHUU. Mcmonb3oBaTh
XUMHUYECKYI0 CHUMBOJIUKY Il COCTABJIEHUS CTPYKTYPHBIX (hopmyi
BEUIECTB M ypaBHEHHMH  pPEaKUUi  MOJIMMEpU3aluu U
MoJIMKOHAeHcauud. ONUChIBaTh COCTaB, CTPOECHHUE, OCHOBHBIE
CBOMCTBA Kay4yKOB, HanboJiee pacpocTpaHEHHBIX BUJOB IIACTMACC,




BOJIOKOH; IIPUMEHEHHE B PpA3IMYHBIX oOTpaciax. Mcnons3oBars
€CTECTBEHHO-HAayUHbI€ METO/Ibl I03HAHUS — HAOII01aTh M ONUCHIBATh
JEMOHCTPALIMOHHBIN YKCIIEPUMEHT

Wroro no pazneny 2
OBIIEE KOJIMYECTBO 34 2 2
YACOB I10 ITPOTPAMME
11 KJIACC
Ne HaumenoBanue KonunuecTBo yacos OcHOBHbBIE BUbI J€ATEIbHOCTH DIEeKTpOHHBIE
/i pa3zienoB U TEM Bcero | Kontpo | [Ipaktuuec (uudpoBsbie)
IIPOrpaMMbl JbHBIC KH1e oOpazoBaTenbHbIC
paboThI paboThI pecypcebl
Paznen 1. Teopernueckue 0CHOBBI XUMHH
1.1 | Ctpoenue aTomoOB. 3 PackppiBaTh CMBICI H3y4aeMbIX MOHATUH (BBISBIATH UX XapaKTEpPHBIE
[Tepuoamnueckuii 3aKoH MpU3HAKK), yCTAaHABIMBATh WX B3aUMOCBS3b. PacKpbIBaTh CMBICI
u [lepuonnueckas nepuoauyeckoro 3akona [[. 1. MenaeneeBa u 1I€eMOHCTPUPOBATh €TI0
CHUCTEMA XMMHYECKHUX CHUCTEMaTH3UPYIOLIYI0, OOBSCHUTEIbHYI0O M  IPOTHOCTHYECKYIO
anemenToB /I. U. ¢yHkuu.  XapakTepu3oBaTb DJIEKTPOHHOE CTPOEHHE aTOMOB
Menpeneesa XAMHYECKHUX 3JIEMEHTOB 1—4 MepHoI0B, HCHONB3Ys NOHSITHUS S-, P-, d-
AIIEKTPOHHBIE OpOUTANM, DSHepreTudeckue YpoBHU. OOBICHAITH
3aKOHOMEPHOCTH M3MEHEHHUS CBOMCTB XMMMUYECKHUX DJIEMEHTOB M UX
COEeIMHEHUH 10 ItepuoaM U rpynmnaM Ilepunognyeckon cucremst /1. 1.
MeHeneesa
1.2 | Crpoenue BemiecTna. 4 PackppIBaTh CMBICI U3Y4aeMbIX MOHATHH (BBIACIATh UX XapaKTepHbIE
MHoroo0pasue NPU3HAKN) W IPUMEHATH 3TU IOHATHS IPU ONMCAaHUM COCTaBa U
BEIIECTB CTPOEHHS BEILECTB, ISl 0ObSICHEHUS OTIENbHBIX ()AKTOB U SBJICHUI.
1.3 | Xumuueckue peakiuu 6 1 1 OnpenensiTh BUABI XHUMHYECKOH CBsi3M (KOBaJCHTHOH, HWOHHOM,

METaJUTMYECKOM, BOJIOPOTHOM ) B COSTMHEHUSIX ; THUT KPUCTAJUTHIECKOM
pEmIETKH KOHKpPETHOTo BemiectBa. Onpeaenirb Bal€HTHOCTh H
CTEIIEHDb OKHUCIECHUS XUMHYECKHX DIIEMEHTOB B COEIUHEHHUAX
paznmuyHOro cocraBa. [IpoBOAUTH BBIUMCIEHUS C HCIOJIb30BAHUEM
MOHATUS «MaccoBas JIOJS BeIIeCTBaA B pacTBope». Bmamers
M3Y4aeMbIMH XHUMHUYECKUMU TOHATUAMU. OOBICHITH 3aBHCUMOCTD




CKOPOCTM  XHMHYECKOM peakmuu OT PA3IUYHBIX (aKTOPOB.
Omnpenenarb XapakTep CMEIIEHHUS XUMHUYECKOIO pPAaBHOBECUS B
3aBUCUMOCTH OT BHemrHero Bo3zaeiictBus (nmpunuun Jle Illatense).
CocTaBiiATh YpaBHEHHsI pPEAKUUN pa3IUYHBIX THUIIOB; IOJHBIE H
COKpAaIIEHHBIC ypaBHEHUS pEAKIMi HOHHOTO OOMEHA, Y4YUTHIBAS
YCIJIOBHS, IPU KOTOPBIX 3TH PEaKIUMU UAYT A0 KoHLA. Mcrnons3oBarh
€CTECTBEHHO-HAayYHbIC METObI IO3HAHUS — IPOBEICHHE, HAOIIOACHNE
U ONHCAaHWE XMMHUYECKOTO HJKCIEpUMEHTa (JIEMOHCTPAI[MOHHBIE U
71a00paTOPHBIE OMNBITHI, MPAKTUYECKHE PAOOTHI): IO OIpPENEICHHUIO
Cpelbl BOJHBIX PAaCTBOPOB BEIIECTB, PEAKIUi HOHHOIO OOMEHa,
BIIMSIHAIO PA3IMYHBIX (DAaKTOpOB Ha CKOPOCTh peakiuii. CiemoBaTh
MpaBWJIaM TOJb30BAaHUS XHUMHUYECKOH MOCYAOH M J1abopaTOPHBIM
oOopynoBanueM.  llpencraBnsaTe  pe3ysnbTaThl  XUMHUYECKOTO
DKCIIepUMeHTa B (opMe 3alliCu ypaBHEHUH COOTBETCTBYIOIIMX
peaxkiuii 1 AenaTh BbIBO/BI Ha X OCHOBE. [IpoBOANTH BHIYMCICHUS 110
YPaBHEHUSAM XMMHUUYECKHX PEaKLMil, B TOM YUCJIE TEPMOXUMHUECKHE
pacdEThI

Wroro no pazneny
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Pasnen 2. Heoprannueckas xummusi

2.1

Meraniabsl

6

PackpbIBaTh CMBICT HU3y4aeMbIX MOHATHH (BBIACIATH UX XapaKTepHbIE
NpPU3HAKK) U NPUMEHSTHh 3TU TOHSATHS NPU ONUCAHUM COCTaBa U
CTPOEHUS BEILECTB, 51 OOBACHEHUS OTAEIbHBIX (PAaKTOB U SBICHUH.
OObsicHATh O0IIME 3aKOHOMEPHOCTM B HM3MEHEHHHM CBOWCTB
JJIEMEHTOB — METAJUIOB U UX COCIUHEHUU C Y4ETOM CTPOCHUS HX
aTOMOB M TIOJIOKeHUs B Ilepmonnyeckod CHCTEME XHMHYECKHX
anemeHnToB J1. V1. MenzeneeBa. XapakTepu3oBaTh (ONMUCHIBATh) O0IINE
XMMHYECKHE CBOWCTBA METAUIOB, WX BAXHEHIIMX COEAVHEHUH,
MOATBEPKIas 9TO OIucaHue IpuMepamMmu ypaBHEHUH
COOTBETCTBYIOIIMX XUMHUYECKUX PEAKIMil; IPUMEHEHHE METauIOB B
pasNUYHBIX 00JacTAX, a TaKXKe MCIOJIb30BaHUE UX JUIS CO3IaHHUs
COBPEMEHHBIX MaTepualoB U TexXHOJOrud. ONHCHIBaTH CIOCOOBI
3al0ATBl  METAUIOB  OT  KOppo3uu. PackpeiBaTh  CyIIHOCTH




OKUCITUTEIBHO- JESATEIbHOCTh; IMPUHUMATh AKTHUBHOE Yy4acTHE B
TPYIIIOBOI Y4EeOHOM NIeATETLHOCTH

PackppIiBaTh CMBICII U3Y4aeMbIX TOHATHH (BBLACIATh UX XapaKTEPHBIE
NPU3HAKM) U IPUMEHSTh 3TH MOHATHS INPH ONHCAHUU COCTaBa M
CTPOCHUS BELIECTB, IJIs1 OOBACHEHUS OTACIBHBIX (PaKTOB U SBICHHU.
OOBsACHATH O0IIME 3aKOHOMEPHOCTM B U3MEHEHUU CBOWCTB
HEMETAJUIOB U HMX COCAMHEHUM C YYETOM CTPOCHUS UX aTOMOB H
noJsio>keHus B [leproanueckoi cucteme XMMUIeCKUX a1eMeHToB /1. U.
MenneneeBa. XapakTepu3oBaTh (ONUCHIBATh) OOIIME XUMHYECKHE
CBOMICTBAa HEMETAJUIOB, MX Ba)KHEHIIMX COEAVHEHWUH, MOATBEPKAAS
9TO  ONMCaHWE IpUMEpPaMU  YPaBHEHHM  COOTBETCTBYIOIIMX
XMMHUUYECKHUX peaklui. XapakTepu30BaTh BIMSIHUE HEMETAIIIOB U UX
COCIMHCHUN Ha >KMBBIE OPraHU3MBI; OIMUCBHIBATH IPUMEHEHUE B
pasinYHbIX 00JacTAX NPAKTUYECKOH JEATEIbHOCTH 4YeJOBEKa.
IloaTBEpKIaTh  CYHIECTBOBAHME TI'E€HETHYECKOW CBS3M  MEXAY
HEOPraHMYECKMMHU  BEIIECTBAMH € IIOMOIUBIO  YpaBHEHUU
COOTBETCTBYIOIIMX XMMHMYECKUX peakuuid. PackpslBaTh CyIIHOCTBH
OKHCJIUTEIbHOBOCCTAHOBUTEIBHBIX peakuui IIOCPEICTBOM
COCTaBJIEHUSI D3JIEKTPOHHOTo OanaHca 3THX peakuuil. IIpoBoauTtsb
peakuuy, MNOATBEP)KIAIOIINE XapaKTEpHbIE CBOWCTBA H3y4acMbIX
BEILIECTB, PACIIO3HABATh ONBITHBIM ITyTEM aHHOHBI, IPUCYTCTBYIOLINE
B BOJHBIX pacTBopax. Mcronbp30BaTh €CTECTBEHHO-HAYYHBIE METOBI
MO3HAHUSI — MpOBeJeHUE, HAOIIOJACHHE U ONHCAHME XUMHYECKOIO
HKCIEpUMEHTa (JIEMOHCTPAIMOHHBIE U J1a0OpPATOPHBIE  OIBITHI,
npakTHdeckue padotel). IlpencrtaBnarh pe3ynbTaThl XUMHUYECKOIO
JKCIepUMeHTa B (opMe 3amucu YpaBHEHUH COOTBETCTBYIOILUX
peakuuii ¥ JenaTh BBIBOALI Ha MX OCHOBE. CremoBarTh MpaBHIIAM
II0JIb30BaHUs XUMUYECKON IIOCy 101 51 1a00paTOPHBIM
obopynoBanueM. IlpoBoaMTH  BBIYMCIEHUS IO  YpPaBHEHHSIM
XUMHUECKUX  peakuuid.  CaMOCTOSTENBHO  IJIAHUPOBAaTh U
OCYLIECTBIISATh CBOK ITO3HABATEIBHYIO JESATEIBHOCTh; IPUHUMATH
AKTUBHOE y4acTHE B IPYNIOBOM y4yeOHOM NesITeIbHOCTH

2.2 | Hemerasmibl 9
2.3 | CBsI3b HEOPraHUYECKUX 2
U OPTaHUYECKUX
BEIIIECTB
Uroro no pazneny 17




Pa3gen 3. Xumus 4 s;Ku3Hb

3.1 | Xumus u Ku3Hb 4 PackpeiBaTh poJib XUMUU B PEIICHUU SHEPreTUYECKHUX, ChIPbEBBIX U
HKOJIOTUYECKUX TMPOOJIEM YEJIOBEYECTBA, OIUCHIBATH OCHOBHBIC
HAIpaBJIEHUS Pa3BUTUA XMMHUYECKOM HAyKM W  TEXHOJOTHUH.
[IpumensTh TpaBmia 0E30MaCHOTO OOpalleHHs C BEIIECTBAMH,
UCIOJIb3YEMBbIMA B TIOBCEHEBHOM >KU3HHU, MpaBuia IMOBEACHUS B
Hensax cOepekeHus: 370pOBbS M OKPY)KAIOWIEH MPUPOTHOU Cpembl;
MOHUMATh Bpell (OMacHOCTh) BO3JCHCTBUS Ha >KUBBIE OpPTaHU3MBI
OmnpeAeNeHHbIX BenlecTB cMbicn nokaszarens [I/IK, moscHsaTe Ha
npuMepax CIocoObl YMEHBIIECHUS W MPEIOTBPALICHUS UX BPEIHOTO
BO3JCUCTBUSA.  AHANM3UpOBaTh WM KPUTHYECKH  OIICHUBAThH
uH(pOpMALIMIO, CBA3aHHYI0 C XUMHYECKHMMH IIpOLleCCaMU U UX
BIIUSIHUEM Ha COCTOSIHUE OKpyXKawmouied cpeapl. lMcnonap3oBaTh
MOJIyYEeHHBbIE 3HAHWMS M TPEACTaBIeHUS O cdepax OesATEIbHOCTH,
CBSI3aHHBIX C HAYKOW M COBPEMEHHBIMH TEXHOJOTHSIMHU, KaK OCHOBY
JUIsl OpUEHTAallud B BBIOOpE cBoel Oynymied mnpodeccruoHalbHOI
nesitenbHOCTH.  IIpuHMMaTe ydactue B 00CYyXJAEHHU HPoOIeM
XMMUYECKOH M 3KOJIOTMYECKON HampaBJIeHHOCTH, BBICKA3bIBATh
CcOOCTBEHHYIO MTO3ULIMIO 0 IpobIeMe U Ipe/iaraTh BO3MOXHbBIE ITYyTH

e€ peleHus
Wtoro no pazneny 4
OBUIEE KOJIMYECTBO 34 2 3
YACOB I10 ITPOI'PAMME

YYEBHO-METOJUYECKOE OBECIIEYHEHHUE OBPA30OBATEJIbBHOI'O TIPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U151 YYEHUKA
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