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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 MHUPOBO33PEHYECKOTO XapaKTepa, O3HAKOMJICHHE C HUCTOPHEH UX Pa3BUTHSI 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
MOJTyYeHUs 3HAHUH U PUMEHEHHS UX B PeabHON KU3HU ISl PEIICHUS IPAKTUYECKUX 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 BEUICCTBAMH H UX IIPUMEHEHHEM,

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;

BOCTIHTAaHHE y 00y4aronuxcs yoek1IEHHOCTH B TYMaHUCTUYECKOM HAIPaBIEHHOCTH XUMUH,
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 XUMHUYECKUMH SBJICHUSMHU.

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
— 17 gacos (0,5 yac B Henento), B 12 kmacce — 17 wacos (0,5 1ac B Heemnto).

COJAEP/KAHUE OBYYEHUA
10 KJIACC
OPIAHUYECKAS XUMMUSA
TeopeTnueckne 0CHOBbI OPraHUYeCKOl XUMHH



[Ipenmer opraHMyeckol XWMUHU: €€ BO3HUKHOBEHHME, pA3BUTHE U  3HAUYCHUE
B ITOJIy4YEHUH HOBBIX BELIECTB U MaTepHasIoB. Teoprs CTPOEHHS OPraHUYECKUX COECOUHEHUN A.
M. BytnepoBa, e€ ocHOBHbIC MOJOXKeHUS. CTPyKTypHBIE (OPMYIbI OPTaHUYECKUX BEIICCTB.
I'omonorus, uzomepus. XUMHUYECKasl CBA3b B OPraHUYECKUX COCAUHEHUSX — OJMHAPHBIE U
KpaTHBIE CBS3HU.

[IpencraBienue o ki1accuGpUKaMN OpraHUnYecKuX BeuecTB. HoMeHkaTypa opranndeckux
coeIMHEHUH (cucTeMaTu4ecKasi) U TpPUBUAJIbHbIE Ha3BaHUS BAKHEHIINX IPECTaBUTENEH KJIACCOB
OpPraHWYECKHUX BEILIECTB.

OKCIEPUMEHTAJILHBIE METO/Ibl M3YUYEHUS BEIIECTB U MX NPEBPAIICHUN: O3HAKOMIIEHHE C
oOpa3laMu OpraHMYecKUX BELIECTB U MaTepuajaMH Ha UX OCHOBE, MOJCIUPOBAHHE MOJICKYI
OpraHMYECKHUX BEILECTB, HAONIOJEHHE M ONMCAHME JEMOHCTPALMOHHBIX OIIBITOB 10
MPEBPAICHUIO OPTaHUYECKUX BEIECTB MPU HArpeBaHUU (IJIaBiIeHUEe, OOyTIMBaHUE U TOPEHHE).

Yraesoaopoabl

AJKaHBI: COCTaB U CTPOEHHUE, T'OMOJIOTMYECKMU psaA. MeraH W 3TaH — mpocTerime
NPECTaBUTEIN ATKAHOB: (PU3MYECKHE K XUMUYECKUE CBOWCTBA (pEaKIK 3aMEILCHHsI K TOPEHUS),
HAaxXO0’KJICHUE B MIPUPO/JIE, IOJYYCHHE U IPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHHE, TOMOJIOTMYECKUN psiA. DTUIIEH U NPONWIEH — IpocTeiine
MPEJICTABUTENIN AJIKCHOB: (M3MYECKHEe M XUMHYECKHE CBOMCTBa (peakiuu THAPUPOBAHUS,
raJIor€HUPOBAHMUS, THIPATallUY, OKUCIICHUS U MOJIMMEPU3aLllN ), TOIYy4€HUE U IPUMEHEHUE.

Ankanuensl: OyraaueH-1,3 u merunOyraaueH-1,3: cTpoeHHe, BaKHEHIINEe XMUMHYECKUE
cBoiicTBa (peakius noauMmepusanuu). [loaydeHre CHHTETHYECKOTrO KayuyKa U pe3HHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTH CTPOCHHMS, TOMOJIOTHYECKHH psia. AneruneH —
IPOCTEHIINN NPECTaBUTEND AJKUHOB: COCTaB, CTPOEHUE, (PU3NYECKUE U XUMUYECKUE CBOMCTBA
(peakuuu THIAPUPOBAHUS, TATIOT€HUPOBAHMS, TUAPATAIIMH, TOPEHHS ), TOy4YE€HUE U IPUMEHEHHE.

Apenbl. benson: cocrtaB, crpoeHHe, (U3MYECKHE W XHUMHUYECKHE CBOMCTBA (peakuuu
TaJIOTEHUPOBAHUS W HUTPOBAHHS), MOJNy4YeHUE WM MpUMeHeHue. Tonyon: cocmas, cmpoenue,
Quszuueckue u xumudeckue ceolicmea (peakyuu 2an02eHUpOSanUs U HUMPOBAHUs), NOJYUEHUE U
npumenenue. TOKCHYHOCTh ~ apeHOB.  ['eHeTHueckass  CBSI3b  MEXIY  YIVIEBOJOPOJAMHU,
IIPUHAUICKAMMH K pa3JIMYHbIM KJlaccaM.

[TpupoaHble UCTOUYHUKH YTIIEBOAOPOAOB. [IpupoaHblii Ta3 U MOMyTHbIE HEPTSIHBIC Ta3bl.
Hedtb u e€ mpoucxoxaenue. CrnocoObl nepepadboTKy HEPTH: IEPETOHKA, KPEKUHT (TEPMHUUECKUH,
KaTaiuTuueckuil), mmponu3. IIpogykTel mepepaboTku HedTH, UX NpPUMEHEHHE B
IPOMBIIIIEHHOCTH U B ObITY. KaMeHHBIN yroib ¥ NPOIyKThI €ro nepepadoTKH.

OKCIEpUMEHTAJILHBIE METO/IbI M3YUYEHHUS BEIIECTB U MX NPEBPAIECHUN: O3HAKOMIJICHHE C
oOpa3lamu 1iacTMacc, KaydykoB U pe3uHbl, Kojutekun «HedTe» n «Yroapy», MonearpoBaHue
MOJIEKYJ YIJIEBOJIOPOJIOB M TaJlOT€HONPOU3BOIHBIX, IPOBEJCHHE IPAKTUYECKONH pPabOThI:
MIOJIy4eHHUE TUIICHA U U3YYEHHUE €TI0 CBOMCTB.

Pacuérnbie 3a1a4u.

Bolunicnenuss mo ypaBHEHMIO XMMHMUYECKON peakiuu (Maccel, 00bEMa, KOJIMYECTBA
HCXOJIHOTO BEIIECTBA WIIM MPOYKTa PEaKIMH [0 U3BECTHBIM Macce, 00bEMY, KOJMUECTBY OJHOTO
U3 UCXOJHBIX BEIIECTB WIH MPOIYKTOB PEAKIUN).

Kucaopoacoaep:xamme opranndeckue coeMHEHUS

[IpenenbHblEe OAHOATOMHBIE CHUPTHL. MeETaHON W 3TaHON: CTpOeHue, (U3HUEeCKUe MU
XUMHYECKHE CBOWCTBA (PEAKLUU C AKTUBHBIMU METaJlJIaMH, TaJOr€HOBOJOPOJaMH, TOPEHHE),
puMeHeHne. BoopoiHble CBA3M MEXKy MOJIEKYJIaMH CIUPTOB. J[elicTBME METaHOJa U 3TaHOIA
Ha OpPTraHu3M YEJIOBEKa.

MHoroaromMHsle CHUPTHL. ODTUIEHTIUKONb M TIULEPUH: CTpPOEHHE, (U3NUecKue Hu
XUMHUYECKHE CBOMCTBA (B3aMMOIEHCTBHE CO IIETOYHBIMU METAJIJIaMH, KAUECTBEHHAsl PEaKus Ha
MHOTOaTOMHBIE CIUpPTHI). JleficTBHE Ha opraHu3Mm uesnoBeka. [IpuMeHeHue TiUIEpUHA U
STUJICHTJIUKOJISL.

@DeHoJI: CTPOSHHE MOJIEKYJIIbI, (PU3NUEecKHe U XUMUYecKue cBOHCTBA. TOKCHYHOCTD (eHoa.
[Tpumenenue penona.




Anprerunsl U kemonvl. DopManblerui, aneTaIbIETHI: CTPOCHUE, (QU3MUECKUEe W
XMMHYECKHE CBOMCTBa (pEeaklUMU OKHCIEHHS U BOCCTAaHOBJEHMs, KAaueCTBEHHBIE DPEaKLUN),
[IOJIyYEHUE U IPUMEHEHHE.

OnHOOCHOBHBIE NpefieibHbIE KapOOHOBBIE KUCIOTHl. MypaBbHHAsg M YKCYCHasl KUCJIOTHI:
CTpoeHue, PU3NUECKUEe U XUMHUECKIE CBOICTBA (CBOWCTBA, OOIIHE IS KJlacca KUCIIOT, PeaKIusl
TepudUKalM), MoldydeHue M mnpuMeHeHue. CrTeapuHoBas M OJIEMHOBas KHUCIOTHI Kak
NPEJCTaBUTENN BBICIINX KapOOHOBBIX KUCIOT. MblIa Kak COJM BBICIINX KAPOOHOBBIX KUCIIOT, UX
MOIOIIIEE IENUCTBUE.

Crnoxnble 3Upbl KaK MPOU3BOIHBIE KapOOHOBBIX KHUCIOT. [ MAPOIU3 CIOXKHBIX A(PHUPOB.
Kupsl. 'maponus sxxupos. [Ipumenenue xupoB. buosorndeckas posib >KUPOB.

VYrneBoasl: cocTaB, KiacCu(pUKaIMs yriaeBoJoB (MOHO-, TU- U moymcaxapusl). [moko3a —
IPOCTEHIIMA MOHOCaXapua: OCOOEHHOCTH CTPOEHMS MOJEKYJbl, (PU3MUECKHE U XHMHUYECKUE
cBoiicTBa (B3aumoseicTBue ¢ ruipokcuaoM meau(1l), okucnenne aMmmuadHbIM PaCTBOPOM OKCHJIA
cepebpa(l), BoccraHOoBIEHHE, OpOKEHHE TIIIOKO3bI), HAXOXKJICHHE B MPUPOJE, MPUMEHEHHUE,
Oouonoruueckas posb. otocunTre3. PpyKTO3a KAaK H30MEP IIIFOKO3BI.

Kpaxman u nemironosa kKak npupofssle nonuMepsl. CTpoeHue Kpaxmaia U LEeJUIFOJIO3bI.
duznyeckue 1 XUMUYECKHE CBOMCTBA KpaxmMaJa (FMApoJin3, KaueCTBEHHAs peaKklus ¢ HOJOM).

OKCIEpUMEHTAJILHBIE METOJbl M3YYEHUs BELIECTB W WX MNPEBPALICHUI: INPOBEIECHUE,
HAOJIIOJICHUE U OIMCAaHUE JEMOHCTPALIMOHHBIX OIBITOB: TOPEHUE CIHUPTOB, KaYECTBEHHBIE
pEeaKkIMKU OJHOATOMHBIX CIUPTOB (OKUCIeHHe 3TaHosa okcugoM Mmeau(ll)), MHOroaromMHbIX
cnupToB (B3aumopelictBue ruuepuHa ¢ ruapokcugoMm menu(ll)), anpaerunnoB (okucieHue
aMMMa4YHbIM pacTBopoM okcujia cepedpa(l) u runpoxkcunom meau(Il), B3aumoneiicTeie kpaxmaia
C MO/IOM), TIPOBEJICHHUE MPAKTUYECKON paObOThI: CBOWCTBA PACTBOPA YKCYCHOW KHCIIOTHI.

Pacuérnbie 3a1ayu.

Bolunicnienuss 1o ypaBHEHHIO XMMHMUYECKOM peaknuu (Macchl, 00bEMa, KOJIMYECTBA
HCXOJIHOTO BEIECTBA WIIM MPOYKTa PEaKLUH 10 U3BECTHBIM Macce, 00bEMY, KOJIMUECTBY OHOTO
U3 UCXOJHBIX BEIIECTB WIH MIPOJYKTOB PEAKIIUN).

A3oTcozeprkaliue OpraHn4eckie COeTMHEHN.

AMUHOKHCIIOTHI KaKk aM(pOTEpHbIE OpraHn4YecKrue coeMHEeHUs. PDU3NUECKHe U XUMHYECKHE
CBOWCTBA AMHUHOKHUCJIOT (Ha NpuMepe TINUIMHA). buojoruueckoe 3Haue€HHUE aMHHOKHUCIIOT.
[TenTuaer.

benkn kak mpuUpoHBIE BBICOKOMOJIEKYISIDHBIE coeAuHEHHMs. [lepBuuHas, BTOpuUYHAs H
TpeTU4YHasi CTpPyKTypa OenkoB. XHMHUYECKHE CBOWCTBAa OEIKOB: TUAPONIM3, JIEHATypalus,
Ka4eCTBEHHbIE PEaKIu Ha OEJKH.

OKCIepUMEHTAIbHBIE METOJIbl M3YYEHMsI BEUIECTB M UX MPEBpALEHU: HAONIOACHHE U
ONHCaHHE JEMOHCTPALIMOHHBIX OIBITOB: JEHAaTypalus OEIKOB INpH HarpeBaHWHU, ILIBETHHIE
peakiuu OENKOB.

BbicokoMosIeKyIsIpHBIC COCTUHEHHSA

OcHOBHbBIE MOHATUS XHMHU BBICOKOMOJIEKYJISIPHBIX COEIUHEHHI: MOHOMEp, IOJIUMED,
CTPYKTYpPHOE 3BEHO, CTENEHb IOJIMMEPHU3aLUH, CPEOHAS MOJIEKYyJspHass Macca. OCHOBHbIE
METO/Ibl CHHTE3a BEICOKOMOJIEKYJISIPHBIX COEIUHEHUI — MOJMMEPU3AIIUs U MOJIMKOHCHCAIINS.

OKCIEpUMEHTAJILHBIE METO/IbI M3YYEHHS BEIIECTB M MX NPEBPAILECHUN: O3HAKOMIICHHE C
o0pa31amMu IpUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAy4yKOB.

MexXnpeamMeTHbIE CBA3U.

Peanuzanus MeXnpeaIMeTHBIX CBSI3€l NPU M3yYEeHHH opraHudyeckod xumuu B 10 kitacce
OCYILECTBIISICTCSI Yepe3 HCMOJIb30BaHUE KaK OOLIMX €CTECTBEHHO-HAYYHBIX MOHSATHH, Tak U
MOHSTHUM, SABJISIOUINXCS CUCTEMHBIMU JJIS1 OTJIENIBbHBIX MIPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OOue ecTeCTBEHHO-HAay4YHbIE MOHATHUS: SIBJICHHWE, HAy4HbIM (akT, THUIOTEe3a, 3aKOH,
TEeOpus, aHaliu3, CHUHTE3, KIacCupUKalusi, TMEePUOJUYHOCTh, HAOIIOJEHNE, H3MEpEHUe,
AKCIEPUMEHT, MOJIEIIUPOBAHMUE.




®usnka: Matepusi, SHEPrHs, Macca, aToM, 3JIEKTPOH, MOJIEKYJla, JHEPT€TUYECKUI YPOBEHD,
BEIIIECTBO, T€J0, 00BEM, arperaTHOe COCTOSIHUE BEIECTBA, (PU3MUECKUE BEJIMYMHBI U €JUHUIIBI UX
U3MEPEHUSL.

buonorus: kierka, opraHusM, O6uocdepa, oOMEH BELIECTB B OpraHu3Me, (HOTOCHHTE3,
OMOJIOTHYECKH aKTUBHBIC BellecTBa (O€IKH, YIIIeBOIbI, JKUPHI, (DEPMEHTHI).

['eorpadus: MuHepaiibl, FOpHbIE HOPO/bI, IOJIE3HBIE HCKOIIAEMBbIE, TOIUINBO, PECYPCHI.

TexHOJIOTHs: NUILEBbIE IPOLYKThI, OCHOBBI PALIMOHAIBHOIO ITUTAHUS, MOIOLIUE CPEICTBA,
JIEKapCTBEHHBIE M KOCMETHUYECKHE ITPENapaThl, MATEPHAIIbl U3 UCKYCCTBEHHBIX U CHHTETUYECKUX
BOJIOKOH.

11-12 KIIACCh1

OBIIAS U HEOPTAHUYECKAS XUMMUSA

Teopernyeckne 0CHOBbI XUMHH

XuUMHUECKUH dreMeHT. AToM. Sapo aroma, H30TOMBL. DIEKTPOHHAsA 000J0YKA.
DHepreTUUecKrue YpOBHH, MOJYPOBHU. ATOMHBIC OpOHTay, S-, P-, d- ameMeHTsl. OCOOCHHOCTH
pacripesielieHus] AJIEKTPOHOB MO OpOUTANIIM B aTOMax 3JEMEHTOB IEPBBIX YETHIPEX MEPUOJIOB.
OJeKTpoHHas KOH(UTypaLus aTOMOB.

Ilepnonnueckuit 3akoH u Ilepuonmueckas cucremMa XHMHMYECKUX 31eMEHTOB /[l
H. MenneneeBa. CBs3b NEpUOAUYECKOrOo 3akoHAa M Ileproguyeckoil CHUCTEMBI XMMMUYECKHUX
anemenToB JI. 1. MenzeneeBa ¢ COBpEeMEHHOM TeOpHEH CTpOEHHsSI aTOMOB. 3aKOHOMEPHOCTHU
U3MEHEHMs CBOICTB XMMHUECKUX 3JIEMEHTOB U 00pa3yeMbIX UMHU IPOCTBIX U CI0KHBIX BEIIECTB
10 rpyNIaM U nepuojam. 3HaueHUe NePUOANYECKOT0 3aKOHA B Pa3BUTHH HAYKH.

Crpoenue BemiecTBa. XHUMHUYECKas CBA3b. Buabl XUMHUYECKOH CBs3W (KOBaJIEHTHAs
HEeNoJIsipHasl U TOJSpHas, MOHHAs, MeTajuinyeckas). MexaHusmbpl oOpa3oBaHHsl KOBaJEHTHOMU
XUMHUYECKON CBsI3M (OOMEHHBIM M JTOHOPHO-aKLENTOpHbIN). BogopoaHas cBs3b. BaneHTHOCTD.
DneKTpoOTpULATENIbHOCTh. CTeneHb OKUCIeHUs. IOHbI: KAaTHOHBI U aHUOHBI.

BemiectBa MOJEKYJISIPHOTO U HEMOJIEKYJISIPHOTO CTPOCHMs. 3aKOH IOCTOSIHCTBA COCTaBa
BellecTBa. THIbl KPUCTAUIMYECKUX PEUIETOK. 3aBUCUMOCTh CBOMCTBA BELIECTB OT THUIA
KPUCTAJTINYECKON PEIIETKU.

ITonsiTne 0 qucnepcHbIX cuctemax. VICTHHHBIE M KOJIJIOMIHBIE pacTBOpbL. MaccoBas 10
BELIECTBA B paCTBOPE.

Knaccudukanus Heoprannyeckux coequHeHuil. HomeHknaTypa HeopraHmueckux BEIecTB.
['eneTnyeckas CBS3b HEOPraHMUYECKUX BEIIECTB, IPUHAUICKAIINX K PA3INYHBIM KIIaCCaM.

Xumunueckass peakuus. Kiaccupukanuss XMMHUYECKHMX peakuil B HEOPraHWYECKOW U
OpPraHMYECKON XMMUU. 3aKOH COXPAHEHHS MACChl BELLECTB, 3aKOH COXPAHEHMS U NPEBPALLECHUS
SHEPrUM NMPU XUMUYECKUX PEaKIUAX.

CkopocTh peakiuu, €€ 3aBUCHUMOCTb OT pa3iuyHbIX (pakTopoB. OOpaTHMbIE pEaKIUH.
Xumnueckoe paBHOBecue. (DAKTOpHI, BIMSAIOIIAE HA COCTOSIHUE XUMHUYECKOTO PaBHOBECHS.
ITpunnun Jle [larense.

OnekrponauTnueckas auccouuanus. CunpHble u cinadble 3iekTponuThl. Cpena BOJHBIX
pacTBOPOB BEILLIECTB: KUCasi, HEUTpaJIbHAs, IIEJI0YHasl.

OKHCIUTENbHO-BOCCTAHOBUTENBHBIE PEAKIUH.

OKCIEpUMEHTAJILHBIE METOJbl M3YYECHMsI BEIIECTB M WX NPEBPAIICHUN: JEMOHCTpaLus
tabinn «llepuoguueckas cucrema xumudeckux snemeHToB [I. WM. MenpeneeBa», u3ydeHue
MoJienen KPUCTAJITINYECKUX PELIETOK, HabmroieHue
Y OMHCaHUE JEMOHCTPALMOHHBIX U JIA0OPATOPHBIX OMBITOB (Pa3yioKeHHE MEPOKCHIa BOAOPOIa B
MPUCYTCTBUM  KAaTallM3aTopa, OINPENEICHUE Cpeabl pPacTBOPOB  BELIECTB €  I[IOMOILBIO
YHHMBEPCATbHOIO MHJMKATOPA, PEAKIIMM MOHHOTO OOMEHa), MPOBEIeHNE MPAKTHUECKON padoThI
«BnusHue pa3nnyHbIX (PaKTOPOB HA CKOPOCTh XUMHUYECKOU PEAKLIUN.

PacuérHble 3a1auu.

Pacu€rsl 1o ypaBHEHUSAM XUMHUECKUX PEAKIIHMHA, B TOM YHCIIE TEPMOXUMUYECKUE PACUETHI,
pacy€Thl C UCIOJIB30BAHNUEM ITOHATHUS «MACCOBas JOJIS BEIIECTBAY.

Heoprannyeckass Xumus




Hewmerannsl. [Tonoxenne HemeramnoB B [leproandeckoi cucreMe XuMUUECKUX DIIEMEHTOB
J. U. MenneneeBa u 0COOCHHOCTH CTpPOCHHsI aroMoOB. (DHU3WYeCKHe CBOWCTBA HEMETAJUIOB.
AJTOTpOnUs HEMETAJUIOB (Ha IpUMepe KUCIopoa, cepbl, hocdopa u yriaepoaa).

XHWMHYECKUE CBONCTBA BAXKHEWUIIMX HEMETAUIOB (TallOTeHOB, cephl, azora, (docdopa,
yIiepoJia U KPeMHUS1) U UX COCIMHEHHM (OKCHI0B, KUCIOPOJICOACPKAIIUX KUCTIOT, BOJIOPOIHBIX
COCTMHCHUH).

IIpuMeHeHre Ba)KHEUIINX HEMETAJUIOB U UX COCIUHEHUM.

Meramnel. [lonoxkenne meramioB B [lepuoandeckon cucteMe XUMHYECKUX 3JIEMEHTOB /Jl.
U. MenneneeBa. OCOOCHHOCTH CTPOCHHS AJIEKTPOHHBIX 000JI0YEeK aTOMOB MeTayuioB. OOmrue
¢duszndeckue cpoiicTBa MeTauioB. CIIaBbl METaUIOB. DJICKTPOXMMHUYCCKHH Psijl HANPsSKECHUN
METaJIJIOB.

XWMHYECKHUE CBOWCTBA BAKHEHINIMX METAUIOB (HATPUH, KalIWid, KaJbIMiA, MarHuM,
ATIOMUHHM, LIUHK, XPOM, JKEJ€30, MEJIb) U UX COCIMHEHUM.

OO6mue cnocoOsI momy4YeHus MeTauioB. [I[puMeHeHne MeTaIoB B OBITY M TEXHHUKE.

OKCIIEPUMEHTAIbHBIC METOJbl M3YYCHHsS BEIIECTB W WX MPEBPAIICHUN: H3Yy4YCHHE
KOJUICKIIMU «MeTalJIbl U CIIIaBbI», 00pa3I[0B HEMETAIIOB, PEIICHUE SKCIICPUMEHTAIIBHBIX 3a7a4,
HaOJIOZICHUE M OINMCAaHHUE JEMOHCTPALMOHHBIX M JAOOPATOPHBIX OIBITOB (B3aUMOJCHCTBUE
TUJIPOKCHUIA aJTFOMUHUS C paCTBOpPaMHU KHUCJIOT U IIEJI0YEeH, KaYeCTBEHHBIEC PEaKIIMK Ha KaTHOHBI
METaJlIOB).

Pacu€THbIC 3a1a4H.

Pacuérer macchl BelecTBa Uit 00bEMa ra3oB M0 U3BECTHOMY KOJMYECTBY BEIIECTBA, MACCEe
Wi 00bEMY OJTHOTO U3 YYaCTBYIOIIMX B PEAKIIMH BEIIECTB, pacyEThl Macchl (00bEMA, KOIMUYECTBA
BEII[ECTBA) MTPOJIYKTOB PEAKIIUU, €CIIU OJTHO M3 BEIIECTB UMEET IIPUMECH.

XuMHS U KM3Hb

Ponp xumun B oOecrieueHUN SKOIOTHYECKOM, SJHEPTETUUECKON U MUIIEBOM O€30MaCHOCTH,
pa3BUTUU MeAULIMHBL. [IoHsATHE O HAyYHBIX METOJaX MO3HAHUS BEUIECTB MU XUMHUECKUX PEAKIIUM.

[TpencraBnenust 00 OOMIMX HAYYIHBIX TPUHIIUIIAX TPOMBIIUICHHOTO IMOTYYCHHS BaXKHEHIIINX
BEIICCTB.

UenoBek B MHpE BEIIECTB M MaTEpPHAIOB: Ba)XXHEWIIHWE CTPOUTEIBHBIE MaTEpHAaIbI,
KOHCTPYKLIMOHHBIE MaTepualibl, KPacku, CTEKJIO, KepaMuKa, MaTepuaibl s SJICKTPOHUKH,
HaHOMAaTEPHAJIbI, OPTAaHNYECKUE U MUHEPAIIbHBIC YI0OPEHHS.

XuMHS U 340pOBbE YENOBEKA: IMpaBHJIa HUCIOJIb30BAaHUSA JIEKAPCTBEHHBIX IpENnaparos,
npaBuia 0e30ImacHOTO HCIIOIL30BaHUS MpenaparoB OBITOBOM XAMUH
B IIOBCEIHEBHOM KU3HH.

MexnpeIMETHEIC CBS3H.

Peanuzarus MexXnpeIMeTHBIX CBSI3€H MPH 3YUYeHUU OOIIeH 1 HeopraHMuecKoi Xumun B 11
KJIacCe OCYIIECTBIISIETCS] Ye€Pe3 UCIOIB30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX TOHITHH, TaK
U TIOHATHH, SBISIIOIIMXCS CHUCTEMHBIMU JUISl OTAENBHBIX IMPEIMETOB €CTECTBEHHO-HAYyYHOTO
[MKJIA.

OO01ure ecTeCTBeHHO-HaY4YHbIE TIOHATHS: HAYUHBIH (DaKkT, TUTIOTE3a, 3aKOH, TEOPHs, aHAIH3,
CHUHTE3, Kiaccu(UKaIus, TMMePUOJUIHOCTh, HAOIIOIEHUE, DSKCIEPUMEHT, MOJCIUPOBAHUE,
U3MEpPEHUE, SBJICHHE.

®dusnka: marepus, dHEPrusi, Macca, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, MOH, H3OTOII,
pPa0aKTUBHOCTh, MOJIEKYJIa, SHEPTeTUYECKUI YPOBEHb, BEIIECTBO, TENO, 00BEM, arperaTHOE
COCTOSIHHE BEIIECTBA, (PU3MUCCKUE BETUIHHBI U €MHUIIBI KX U3MEPEHHUSI, CKOPOCTb.

buonorus: kierka, opraHusMm, 3KocHcTeMa, Ouocdepa, Makpo- U MHUKPOIIEMEHTHI,
BUTAMHHBI, 0OMEH BEIIECTB B OpTraHU3ME.

['eorpacdusi: MUHEpabl, TOPHBIE TTOPO/IBI, TTOJIE3HBIE HCKOMIaeMBbIe, TOTLTUBO, PECYPCHI.

TexHomoTHS: XUMHYECKasi TPOMBITIUIEHHOCTh, METaJUTYPTHUsl, IIPOU3BOJICTBO CTPOUTEIHHBIX
MaTepHuaoB, CEIIbCKOXO03IMCTBEHHOE MIPOU3BOCTBO, MHIIEBas MPOMBILIIEHHOCTb,
dapmarieBTUUECKasi ~ MPOMBIIUICHHOCTh,  MPOU3BOACTBO  KOCMETHYECKHMX  TMPEMapaTos,




IMPOU3BOACTBO KOHCTPYKIIMOHHBIX MaTcpuraioB, OJICKTPOHHAsA MMPOMBIIIJICHHOCTD,
HaHOTCXHOJIOTHH.

IIVMIAHUPYEMBIE PE3YJIbTATbI OCBOEHUS TIPOI'PAMMBI 110 XUMHUHU HA
BA30BOM YPOBHE CPEJHEI'O OBLIEI'O OBPA3OBAHUA
JINYHOCTHBIE PE3YJIbTATDI

OI'OC COO ycranaBnuBaeT TpeOOBaHMSA K pPE3yJIbTaTaM OCBOCHHUS OOYYaIOUIMMHCS
nporpamMm cpeaHero ooOmero oOpa3oBaHus (JMYHOCTHBIM, METAPEJAMETHBIM U MPEIMETHBIM).
HayyHo-mMeTonn4yeckoii OCHOBOW Uil pa3pabdOTKH IUIAHUPYEMBIX pe3yJbTaTOB OCBOCHHS
IpOrpaMM CpeIHEro o01Iero oopa3oBaHus SBISAETCS CHCTEMHO-CATEIILHOCTHBIA TOAXO/.

B coorBercTBUM C CUCTCMHO-ACATCIBHOCTHBIM IIOAXOAOM B CTPYKTYPC JIMYHOCTHBIX
PE3YJIBTATOB OCBOCHHS ITPEIMETA «XUMHS» Ha YPOBHE CPEIHET0 001Iero 00pa30BaHMs BbIICICHBI
CJICAYIOIINE COCTABIIAIOIINE:

OCO3HaHUE OOYYAIOMIMMUCS POCCHICKON TPaKAaHCKOW HMICHTHYHOCTH — TOTOBHOCTH K
CaMOPAa3BUTHIO, CAMOCTOSITEIbHOCTH M CAaMOOTIPEICICHUIO;

HaJIMYUe MOTHBALUH K 00y4YEHUIO;

[[EeJICHAIIPABJICHHOE PAa3BUTHUE BHYTPEHHUX YOEKICHUN JHMYHOCTH Ha OCHOBE KIIFOUEBBIX
[IEHHOCTEH ¥ NCTOPUYECKUX TpaauIui 0a30BOI HAYKH XUMHU;

TOTOBHOCTh M CIIOCOOHOCTH OOYYaroIIUXCsS PYKOBOJICTBOBATHCS B CBOCH NEATEIHLHOCTH
[ICHHOCTHO-CMBICIIOBBIMH ~ YCTAaHOBKAaMH, IPUCYIIMMH IIEJIOCTHOW CHUCTEME XHUMHYECKOTO
oOpa3zoBaHus;

HaJIMYUe TPABOCO3HAHHS JKOJOTMYECKOW KYIBTYpPhl M CHOCOOHOCTH CTaBHTh LENH H
CTPOUTDH KU3HCHHBIC IJIAHBI.

JIMYHOCTHBIE PE3YJIbTAThl OCBOCHHUS MTPEAMETa « XUMUS» JOCTHIAIOTCS B €AMHCTBE YUeOHOU
A BOCHIHUTATEIILHOM ACATCIBHOCTH B COOTBETCTBUH C T'YMAHUCTHUYCCKUMH, CONUOKYJIBTYPHBIMU,
JyXOBHO-HPABCTBEHHBIMU IICHHOCTSIMA W HJ€ajlaMd POCCHHCKOTO TPa’kAaHCKOTO OOIIEeCTBa,
IOPUHATHIMU B OOLIECTBE HOPMAaMM M INpaBUJIAMU IMOBEACHMS, CIIOCOOCTBYIOIIMMU IpoLEeccam
CaMOIIO3HAHUS, CAMOPA3BUTHS M HPABCTBEHHOT'O CTAHOBJICHHSI TMYHOCTH 00YYaIOIINXCSI.

JIMYHOCTHBIC PE3yNbTAThHl OCBOCHHSI MPEAMETa «XHUMHUS» OTPAKAIT CHOPMUPOBAHHOCTH
OIIBITA TIO3HABATEIILHON U IPAKTHYECKOH IeSTETBbHOCTH 00YYaIOIINXCS [0 PeaTH3aluy IIPHHSATHIX
B OOIIIECTBE IEHHOCTEH, B TOM YHCIIC B YACTH:

1) rpakIaHCKOro BOCHMTAHMSA:

OCO3HaHUS O0YYaAIOUIMMUCS CBOMX KOHCTUTYI[MOHHBIX IPaB M 00sI3aHHOCTEH, YBaXKEHUS K
3aKOHY U MPaBOIOPAIKY;

NpEeaACTaBJICHHUA O COOHWAJIBHBIX HOpMax M IIpaBUJIaX MCKINMYHOCTHBIX OTHOIICHUHA B
KOJIJIEKTHBE;

TOTOBHOCTH K COBMECTHOM TBOpIICCKOI;'I ACATCIIBHOCTH NP CO3JaHHUU y‘IC6HI>IX ITPOCKTOB,
peleHnH y4yeOHBIX M ITO3HABATENbHbIX 33124, BHIMOJIHEHUN XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHUMATh ¥ MPUHUMATh MOTUBBI, HAMEPEHUS, JJOTUKY U apryMEHTBI IPYruX
IpY aHaJIN3€ pa3IMYHbIX BUJOB yU4EOHOM NesATEIbHOCTH;

2) NATPHOTHYECKOTO BOCTTUTAHUS:

[IEHHOCTHOTO OTHOUICHUs K MCTOPHUYECKOMY M HAy4YHOMY HACIEeIUI0 OTEYeCTBEHHOU
XHUMHU;

YBaKEHHUsI K TPOLIECCY TBOpPUECTBA B 00JACTH TEOPUHM M MPAKTUUYECKOTO MPUMEHEHHS
XUMHHU, OCO3HAHUA TOTO, YTO AJOCTHKCHHUA HAYKH €CTb PE3YyJIbTAaT JJIHNTCIbHBIX Ha6J'II-O)IeHI/II\/’I,
KPOIOTIIMBBIX SKCIEPUMEHTAIBHBIX TOMCKOB, TOCTOSIHHOTO TPY/AA YUEHBIX U MPAKTUKOB,;

WHTEpeca ¥ TIO03HABATEIBHBIX MOTHBOB B TONYYCHHH H TOCIEOYIONIEM aHalln3e
UH(POPMALIUHU O TIEPEIOBBIX TOCTH)KEHUSIX COBPEMEHHOM 0T€YeCTBEHHON XUMUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

HPaBCTBEHHOI'O CO3HAHMSI, STUUECKOT'O TIOBEJICHHUS;



CIIOCOOHOCTH  OIICHMBATh CHUTYalldd, CBS3aHHBIE C XHUMHUYECKUMHU  SIBICHUSMH,
U TPUHUMATh OCO3HAHHBIC PEUICHHS, OPUEHTUPYACh HAa MOpPaJbHO-HPABCTBEHHbIE HOPMBI U
LIEHHOCTH;

TOTOBHOCTH OIICHMBATh CBOE IOBEJIEHHWE U TIOCTYNKH CBOMX TOBApHUIIEH C MO3UIUN
HPaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE TIOCIIECTBUN STUX MOCTYIIKOB;

4) hopMHUPOBAHMS KYJIbTYPbI 310POBbSI:

MOHWMAHUS IIEHHOCTEW 370pOBOr0 M 0O€30macHoro ooOpasza >KWU3HH, HEOOXOIUMOCTH
OTBETCTBEHHOI'O OTHOIIIEHUS K COOCTBEHHOMY (DPM3HUECKOMY U TICUXUYECKOMY 3/I0POBBIO;

coOnrofeHus mpaBui 0e30MacHOro OOpalIeHHs] ¢ BEHIECTBAMH B OBITY, MOBCEIHEBHOMN
YKU3HU U B TPYIOBOM IS TEIBHOCTH;

MOHMMAHUS [IEHHOCTH TMPaBWI WHIWBHIYATbHOTO M KOJJICKTUBHOTO 0€30I1acHOTO
MOBE/ICHUS B CUTYaIUAX, YTPOXKAIOLIUX 3/I0POBbIO U KU3HU JIIOJICH;

OCO3HAHUS TOCJICJICTBUH W HENPHUITHS BPEIHBIX MPHUBBIUEK (YIMOTPEOICHUS AIKOTOIIS,
HapKOTHUKOB, KYPEHHUS);

5) TPy10BOT0 BOCIIMTAHMS:

KOMMYHHUKATUBHOW KOMIIETEHTHOCTH B Yy4eOHO-HMCCJIEI0BATEIbCKONW JIeATEIbHOCTH,
0011IECTBEHHO TOJIE3HOM, TBOPUYECKOM U IPYTUX BUIAX JIEATEIbHOCTH;

YCTAaHOBKM Ha aKTHBHOE Y4YacTHE B pEIICHUU MPAKTUYECKHX 3a7a4 COLHUATbHON
HaIPaBJIECHHOCTH (B paMKaX CBOETO KJIacca, IIKOJIbI);

MHTEpeca K MPaKTHUYECKOMY H3Y4YEHHIO Mpodeccuil pa3auyHOro poja, B TOM YHKCIE Ha
OCHOBE MPUMEHEHUS TPEIMETHBIX 3HAHUN 110 XUMHH;

YBa)XEHUS K TPYY, JTIOASIM TPyJla ¥ pe3yibTaTaM TPYAOBOl 1eATeIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHIMBHIYAIILHOM TPACKTOpUM 00pa30BaHusl, Oyayiien
npodeccuu u peanusanuud cOOCTBEHHBIX KU3HEHHBIX MJIAHOB C YUETOM JINYHOCTHBIX HHTEPECOB,
CIOCOOHOCTEH K XMMHUHU, HHTEPECOB U MOTPEOHOCTEH 00IIIecTBa;

6) 9K0JIOrH4eCKOro BOCIIUTAHUS S

HKOJIOTUYECKU 1IETIECO00PA3HOTO OTHOILIEHHUS K MPUPOJIE, KAK UCTOYHUKY CYIIECTBOBAHUS
JKM3HHU Ha 3eMIIc;

MOHUMAaHUA TJI00ATBHOTO XapakTepa SKOJOTUYECKHUX MPOOJieM, BIHMSHUS SKOHOMHUYECKHUX
MIPOLIECCOB Ha COCTOSTHUE MPUPOIHON U COLUATBHOMN Cpebl;

OCO3HAHUs HEOOXOAMMOCTH MCIOIB30BAHUS JOCTHXKEHUN XUMHUU JUIsI PEIICHUsT BOIIPOCOB
palMOHAIBHOTO MPUPOIONOIb30BAHNS;

AKTHUBHOTO HENPHATHS JCUCTBUM, MPUHOCAIINX BpPEI OKPYKAIOIIEH MPUPOJHON Cpene,
YMEHHsI TIPOTHO3UPOBATh HEOIAroNpUsATHBIE YKOJIOTMUYECKUE MOCIEACTBHS MPEAIPUHUMAEMBIX
JIEMCTBUM U NPEAOTBPAILATh UX;

HaJU4Msl PA3BUTOrO 3KOJIOTMYECKOTO MBIIIJIEHUS, SKOJOTUYECKOW KYJIbTYpbI, OIbITA
NEATETLHOCTH  DKOJOTUYECKOM HAmNpaBJIICHHOCTH, YMEHUS PYKOBOJCTBOBATHCSI HMH B
MO3HABATENIbHON, KOMMYHUKATUBHOM M COIMATBHON MPAKTHKE, CIIOCOOHOCTH U YMEHHSI aKTUBHO
MPOTUBOCTOSATH UJICOJIOTHH XeMO(DoOuu;

7) IEHHOCTH HAYYHOI'0 MO3HAHUS:

c(hOPMUPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH U OOIIECTBEHHOM MPAKTUKU;

MOHUMaHUs CHEeNUPUKA XUMUU KaK HAyKH, OCO3HaHHS €€ poiu B (POopMUpPOBAHUU
paIroHaTBHOTO HAYYHOTO MBIIUICHHUS, CO3JaHUH 11eJIOCTHOTO MPEICTaBICHHs 00 OKpYyKaroIeM
MHpE KaK O €JWHCTBE MPHUPOJBI M YEIOBEKa, B MO3HAHWM TMPHUPOJHBIX 3aKOHOMEPHOCTEH W
pelIeHnr IpoOieM COXPaHEHHUsI TPUPOTHOTO PaBHOBECHS;

yOSXKIEHHOCTH B 0CO0OW 3HAYUMOCTH XHMHHU IS COBPEMEHHOW IMBWIM3AIUHU: B €€
TYMaHHUCTUYECKOW HAIPABICHHOCTH M Ba)KHON POJM B CO3/JaHUM HOBOM 0a3bl MaTepuUaIbHOU
KYJBTYpBI, PEIIEHUN TJIO0ATBHBIX MPOOJIEM YCTOWYUBOTO PA3BUTHS YEIIOBEUECTBA — CHIPHEBOM,
DHEPreTHUECKON, NHUIIEBOH M JKOJIOTUYECKOW Oe30MacHOCTH, B PA3BUTHUU  MEIUIIMHBI,
o0ecreueHnH yCIOBUN YCTIEIIHOTO TPY/a M SKOJOTUYECKH KOM(POPTHOM KU3HHU KAXKIOTO WieHa
00111eCTBA;



€CTECTBEHHO-HAyYHOH TI'PaMOTHOCTH: IIOHMMAHHS CYIIHOCTHM METOJOB IIO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH MCIOJIL30BaTh MOJMy4yaeMble 3HAHMS JUIS
aHanmM3a U OOBSCHEHMS SIBICHHH OKPYXKAIOIIEro MHUpa M MPOUCXOIAIMIMX B HEM H3MEHEHHIA,
YMEHHUsI J1eJaTh 000CHOBAaHHbBIE 3aKJIIOUEHHUSI HA OCHOBE HAYYHBIX (PAKTOB M MMEIOIIHUXCS JaHHBIX
C LIEJIBIO MOJIYYE€HHUS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO HCIOJIb30BaTh XUMUUECKHE 3HAHUS JUIsl peLeHus MpooieM
B PEAJIbHBIX )KM3HEHHBIX CUTYaLMSIX;

MHTEpeca K O3HAHUIO U UCCIIE0BATENIbCKOM €SI TEIIbHOCTH;

TOTOBHOCTH M CIOCOOHOCTH K HENPEphIBHOMY OOpa30oBaHHI0 M CamMOOOPa30BaHUIO, K
AKTUBHOMY IIOJyY€HHMIO HOBBIX 3HAaHMM 1O XHMHHM B COOTBETCTBUHU C >KM3HEHHBIMU
NOTPEOHOCTSMU;

MHTEpeca K 0COOCHHOCTSIM Tpy/ia B Pa3IMYHBIX cepax mpodecCHOHATbHON AeITeTbHOCTH.
METANPEAMETHBLIE PE3YJIbTATHBI

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

3HaYUMbIe s (OPMUPOBAHUS MHPOBO33PEHUS OOYUAIOIIMXCS MEXIAUCHUILTTUHAPHBIC
(MeXnpeaMeTHbIE) OOIIeHAYYHbIE IOHATHS, OTPAXKAIOINE LIEJIOCTHOCTh HAYYHON KapTUHBI MUpa
U crieruuKy METOJI0B TTO3HAHMSI, UCIIOIb3yEeMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIEeCTBO,
SHEprus, sIBICHUE, IPOLECC, CUCTEMA, HAy4HbIH (aKT, NPUHLUI, TUIOTE3a, 3aKOHOMEPHOCTD,
3aKOH, TEOPHs, UCCIIeI0BaHUE, HAOIOICeHNE, U3MEPEHUE, SKCIIEPUMEHT U JIPYTHE);

YHHUBEpCaIbHbIE yueOHbIe JeicTBUs (mo3HaBaTeIbHBIE, KOMMYHHMKaTUBHBIE,
perynatuBHble), oOecneunBaronyie (GopmupoBaHue (QYHKIMOHATBHOH TPAaMOTHOCTH U
COLIMAJIbHOM KOMITETEHIIMH 00Yy4aroIIuXcs;

CIOCOOHOCTh ~ OOYYAlOIIMXCS ~ MCIOJNb30BaTh  OCBOGHHBIE  MEXKIUCHUIUIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHHWS W YHHBEpCaJIbHbIC y4YeOHBbIC NEHCTBHSI B IIO3HABATEIHLHOW U
COLIMAJIbHOM MPAKTHKE.

MeranpeameTHble  pe3yibTaTbl OTPa)KalOT OBJIAJICHUE YHUBEPCAJIbHBIMU yUEOHBIMU
MI03HABATEJIbHBIMU, KOMMYHUKATUBHBIMU U PETYJIATUBHBIMU J1€UCTBUSMU.

Osgi1aieHHe YHUBEPCAJbHBIMHU Y4eOHBIMHU NO3HABATEIbHBIMH A€ CTBUSIMU:

1) 6a30Bble JJOrMYecKHUe AeHCTBHS:

CaMOCTOSITENIbHO (D OPMYIHpPOBaTh U AaKTyaJU3UpOBaTh MpoOOJIEMYy, BCECTOPOHHE €&
paccMaTpuBaTh;

ONpeAeNaTh LEIu AESITeNbHOCTH, 3a/JaBas MapaMeTpbl U KPUTEPUM HX JIOCTHXKEHUS,
COOTHOCHTB PE3YJIbTaThl AEATEIbHOCTHU C IIOCTABICHHBIMU LIEISIMU;

UCIIOJIb30BaTh IPU OCBOEHUU 3HAHUN NPUEMBI JIOTUYECKOIO MBIIUIEHUS — BBLIEIATh
XapakTepHble TMPU3HAKKM TOHATHUI M YCTaHaBIMBAaTh WX B3aHUMOCBS3b, HCIOIb30BATh
COOTBETCTBYIOILIME NOHSTHUS ISl OOBSICHEHUS OT/IENbHBIX (PAKTOB U SBJICHUI;

BBIOMpATh OCHOBAHMS M KPUTEPUHU I KIACCU(UKALIUY BEIIECTB U XUMHUUECKHUX PEaKIIHii;

YCTaHaBJIMBATh NPUUNHHO-CJIEICTBEHHBIE CBSI3U MEXK/y U3y4aeMbIMU SIBJICHUSIMU;

CTPOUTBH JIOTHUECKUE PACCYKACHUS (MHAYKTUBHBIE, 1€JyKTUBHBIE, 10 aHAJIOTHH ), BHISIBIIATH
3aKOHOMEPHOCTH U MPOTUBOPEUMS B paCCMaTPUBAEMBIX SIBICHUAX, (POPMYJIUPOBATH BBIBOABI U
3aKJIF0YEHHS,

IPUMEHSTh B MpoOliecce MO3HAHMS, UCTOIb3YEMblE B XUMHHM CUMBOJIMUECKHUE (3HAKOBBIE)
MOJIEINH, TPe0OPa30BbIBATH MOAEIbHBIE MPEICTABICHUS — XUMUYECKUHN 3HAK (CHMBOJI) 2JIEMEHTA,
XumMuueckass (GopMylnia, ypaBHEHHE XHMHUYECKOM peakuud — TpUd pElIeHuHd Y4eOHBIX
MO3HABATEJIbHBIX U MPAKTUYECKUX 3aa4, IPUMEHATh HA3BaHHBIE MOJIETIbHBIE TPEACTABICHUS IS
BBISIBJICHUSI XapaKTEPHBIX MPU3HAKOB U3yYaeMbIX BEIIECTB M XUMUYECKUX PEaKIUH.

2) 0a30BbIe HccCeI0BaTEIbCKHE 1eCTBHUS:

BJIa/IETh OCHOBAMHU METOJI0B HAYYHOT'O TIO3HAHMSI BEILIECTB M XUMUYECKUX PEAKIIHI;

dopmMynupoBaTh IeMM M 33Ja4d  HCCIEOBAaHUS, MCIIONb30BaTh IIOCTABJICHHBIE W
CaMOCTOSITENIbHO C(HOPMYJIMPOBAHHBIE BOIPOCHl B KaU€CTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
U1 (POPMHUPOBAHUS THITOTE3HI 110 MPOBEPKE MPABUIILHOCTH BBICKA3bIBAEMBIX CY)KJICHHIA;



BJIAJCTh HAaBBIKAMH CAMOCTOATEIBHOTO IUIAHUPOBAHHUA M TPOBENCHUS YYCHHMUYECKHX
9KCHEPUMEHTOB, COBEPILICHCTBOBATh YMEHMs HaOJIOJAaTh 32 XOJOM IIpOIecca, CaMOCTOSTENbHO
IPOTHO3UPOBATh €ro pe3yibTar, (GopMymupoBaTh O00OOIIEHHS M BBIBOABI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YyJIbTATOB MCCIIEJOBAHUS, COCTABIATh OOOCHOBAHHBIN OTYET O MPOJETAHHON
pabore;

npuoOpeTaTh ONBIT YYEHHUYECKOM HCCIeI0BaTeIbCKOM M IPOEKTHON JIeSTeIbHOCTH,
HPOSIBJIATH CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSATEIBHOMY IIOMCKY METO/IOB peIIeHUs
IPaKTUYECKUX 3a/1a4, IPUMEHEHUIO Pa3JInYHbIX METO/I0B IO3HAHMS.

3) padorta ¢ nngopMmanmeii:

OPUEHTHUPOBATbCSI B PA3IMYHBIX HCTOYHUKAX HHGpopMalMKu (HAYYHO-TIOMYJIApHAs
JaUTEepaTypa XHMMHYECKOTO COAEp)KaHUs, CIpPaBOYHBIE TOCOOMs, pecypchl VHTepHera),
aHAJIM3UPOBATh MH()OPMAIUIO PA3IUYHBIX BUAOB U (OPM IPEACTABICHUS, KPUTUUECKH OLICHUBATh
e€ T0OCTOBEPHOCTh U HEMPOTUBOPEUHBOCTD;

(dopMynupoBaTh 3alIpOoChl U IPUMEHSTH pa3IM4YHbIE METOJAbl MpPH IOUCKE M OTOOpe
uHpopManuu, HeoOXOAMMOM IS BBITTOJIHEHHS YUeOHBIX 3aa4d ONpeeEHHOTO THIIa;

nproOpeTaTh OIBIT UCHOJIb30BaHUS MH(MOPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUH U
pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpATh ONTHUMAJIbHYIO (popMy mpezacTaBieHHs MH(OpMaK (CXEMbI,
rpaduKu, TMarpaMMsbl, TaOJIHUIIbI, PUCYHKH U JIPYTHE);

UCIOJIb30BaTh HAayYHbIM $3BIK B KauyecTBE CpeJICTBa IpH paboTe ¢ XUMHYECKOU
uHpOpMaLKel: MPUMEHATh MEXIpeIMEeTHbIe ((PU3MUEeCKne W MaTeMaTW4yecKhe) 3HaKu |
CHUMBOJIBI, (popMyJibl, a0OpEBUATYPbI, HOMEHKIIATYPY;

UCTIOJIB30BaTh M MPE0OPa30BHIBATh 3HAKOBO-CUMBOJIMYECKUE CPEICTBA HATIISTHOCTH.

OBJajieHHe YHUBEPCAIbHBIMH KOMMYHUKATHBHBIMH el CTBUSIMU:

3aJaBaTh ~ BOMPOCHI IO  CyHIeCTBY  OOCyXZaeMoil TeMmMbl B  XOJe  JHajiora
W/WIN JTUCKYCCUM, BBbICKa3blBaTh WJEH, (OPMYIMPOBATH CBOM IPEIUIOKEHHUS OTHOCUTEIBHO
BBITTOJIHEHUS TTPEIOKEHHOW 3a/1auu;

BBICTYINIAaTh C INpe3eHTaluell pe3ylbTaTOB IO3HABATEIBHOM AEATENbHOCTH, IMOJYyYEHHBIX
CaMOCTOSITENIbHO WJIM COBMECTHO CO CBEPCTHHUKAMH TPH BBIIOJHEHUH XHMHUYECKOTO
9KCHEPUMEHTa, NPAKTUYEeCKOH paboThl IO HCCIEIOBAaHUIO CBOWCTB H3Yy4aeMbIX BEIECTB,
peanuzanuu y4eOHOTO MIPOEKTA u dbopmynHpoBaTh BBIBOJIBI
0 pe3yJbTaTaM MPOBEAEHHBIX UCCIIEA0BAHUM MYTEM COTTIacCOBAaHMsI O3ULIUH B X0J1€ 00CYXKIEHUS
1 0OMeHa MHEHUSIMH.

OBJiaieHHe YHUBEPCAIbLHBIMH Pery/IsTHBHBIMM el CTBUSIMU:

CaMOCTOSITENIFHO TUTAHUPOBATh W OCYIIECTBIISITH CBOIO TO3HABATEIBHYIO NESTEIHHOCTD,
onpenenss e€ eI U 3aJaud, KOHTPOJIHUPOBAaTh U MO Mepe HEO0OXOAMMOCTH KOPPEKTHPOBATh
npeJUiaraeMblii allTOPUTM JICHCTBHI TPW BBIIOJHEHWH YYEOHBIX M HMCCIIEOBATEIBCKUX 3a/1ad,
BbIOMpaTh Haubosee 3((PEeKTUBHBIN CIIOCOO MX PEeLICHUs ¢ YUETOM IOJIyYe€HHUs] HOBBIX 3HAHUN O
BEIIECTBAX U XUMHUYECKUX PEAKIIHAIX;

OCYILECTBIISATH CAMOKOHTPOJIb CBOEH JIeATEIbHOCTH HAa OCHOBE CaMOaHalIN3a U CAMOOIIEHKH.
NPEAMETHBIE PE3YJIbTATbBI
10 KJIACC

[IpenmeTHBIE pe3ynbTaThl OCBOCHUS Kypca «OpraHmdecKasi XUMHD OTPaXaroT:

c(OpPMHPOBAHHOCTh MPEACTABICHUNA O XUMHUYECKOM COCTABIISIOIIEH €CTeCTBEHHO-HAYYHOM
KapTHHBI MHpa, POJIM XMMHW B TIO3HAHUM SIBJICHWUH TPHUPOJBI, B (POPMHUPOBAHUHM MBIIUICHUS U
KyJbTYpbl JUYHOCTH, €€ (YHKIMOHANBHOM TPaMOTHOCTH, HEOOXOMUMOM [UIs pEeLICHUs
NPaKTUYECKUX 3a/a4 M DKOJOTHYECKH OOOCHOBAaHHOTO OTHOIICHHS K CBOEMY 3JIOPOBBIO U
MPUPOJHOM CpeliE;

BIIQJICHUE CHCTEMOM XHMMHYECKHMX 3HAHUM, KOTOpass BKJIKOYAET: OCHOBOIOJIArarolue
HOHATHUS (XUMUYECKUN 3JIEMEHT, aTOM, 3JIEKTPOHHAsi 000JI04Ka aToMa, MOJIEKYJa, BAJICHTHOCTb,
AIIEKTPOOTPHIIATEIEHOCTh, XUMHYECKasi CBs3b, CTPYKTypHas ¢opmyna (pa3BEépHyTas U
COKpaliéHHas), MOJIb, MOJISIpHAs Macca, MOJIAPHBIH 00BEM, YIJIEpOIHBIA  CKEJeT,



GyHKIIMOHATIbHAS TPYIIa, paguKan, H30MEpHUs, U30MEPbl, TOMOJIOTHUYECKUN pPsi, TOMOJIOTH,
YTJIEBOJAOPOABI, KUCIOPOA U a30TCOJEpKAIINE COCAUHEHUS, MOHOMED, MOJIMMED, CTPYKTYPHOE
3B€HO, BHICOKOMOJIEKYJISIPDHBIE COSIMHEHMS); TEOPUU U 3aKOHBI (TEOPHSI CTPOECHUS OPraHU4YECKUX
BemiectB  A. M. bytiepoBa, 3aKkoH COXpaHEHHMs MacChl BEIIECTB); 3aKOHOMEpPHOCTH,
CUMBOJIMYECKUH SI3bIK XMMHUU; MHPOBO33PEHUECKHME 3HAHUS, JIe)Kalllue B OCHOBE I[MOHHMMAaHUs
MPUYMHHOCTU M CUCTEMHOCTH XMMHUYECKHX SIBICHUH, (PAKTOIOTHUECKHE CBEACHUS O CBOMCTBAX,
COCTaBe, MOJyYeHUH U 0€301acCHOM MCIOIb30BAHNHU BAKHEHIIINX OPraHUYEeCKUX BEIIECTB B OBITY
Y IPAKTUYECKOM JEeSATENbHOCTH YEIOBEKA;

c(OPMHPOBAHHOCTh YMEHUH BBISBIATH XapaKTEPHbIC MPU3HAKH MOHITUN, YCTaHABIMBAThH
UX B3aMMOCBS3b, HCIIOJIb30BATh COOTBETCTBYIOLME MTOHATHUS IIPU ONMCAHUU COCTABA, CTPOCHUS U
MPEBPALLCHUI OPraHUYECKUX COCAUHECHUM;

c(hOpMUPOBAHHOCTh YMEHUH HCIOJIb30BaTh XUMHUYECKYIO CHUMBOJIUKY HJISi COCTaBJICHMUS
MOJICKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIEHHON) (hOPMYII OPTaHHYECKUX BEIIECTB
U YpaBHEHUN XMMHYECKUX PEAKUUW, U3rOTaBIMBATh MOJEIN MOJIEKYJ OpPraHUYECKHX BELIECTB
JUISL WJUTFOCTPALIUU UX XUMUYECKOTO U IPOCTPAHCTBEHHOI'O CTPOEHMS;

c(hOpMHUPOBAHHOCTh YMEHUH yCTaHABJIMBATh NMPUHAIEKHOCTh U3YUEHHBIX OpraHMYeCKHX
BEIIECTB 10 WX COCTaBy M CTPOCHHIO K OIpPENeIEHHOMY KIIACCY/TPYIIEe COCAMHEHUH
(YrmeBomopobl, KHCIOPOA M a30TCOAEpKAIlMe COCIUHEHHUS, BBICOKOMOIICKYISIPHBIC
COEIMHEHMS), JaBaTb UM Ha3BaHusd o cucremarnuyeckoil Homenkiarype (IUPAC), a taxxke
NPUBOJIUTH TPUBUAIbHBIE HA3BaHMs OTMAEIbHBIX OPraHMYECKHUX BEIIECTB (STUJICH, MPOIMHIIEH,
alleTUJICH, STHJICHIJIHMKONb, TIHLEPHUH, (EeHON, (OpPMalbACTHI, aleTalbIeIu], MypaBbHHAs
KHCIIOTa, YKCYCHasl KHCIIOTa, OJIEMHOBAsl KHCIIOTA, CTE€APUHOBAsI KHUCIIOTA, TIOK03a, GPYyKTO3a,
Kpaxmall, LeJUT0JI03a, TJIUIUH);

c(OpPMUPOBAHHOCTh YMEHHS OMNPENENATh BUABl XUMUYECKOW CBS3M B OPTaHUYECKUX
COEIMHEHUSX (OJIMHAPHBIE U KPATHBIE);

c(OpPMUPOBAHHOCTh YMEHHS TMPUMEHSTH TOJOKEHHUS TEOPUU CTPOCHUS OPraHUYECKUX
BemectB A. M. bytnepoBa st 00ObsICHEHHsI 3aBUCHUMOCTH CBOMCTB BEIIECTB OT MX COCTaBa U
CTPOEHHUSI; 3aKOH COXPAHEHHUSI MacChl BEILIECTB;

c(OpMUPOBAHHOCTh YMEHHUH XapaKTepU30BaTh COCTaB, CTPOCHUE, (UINYECKUE U
XUMUYECKHE CBOMCTBA TUIMYHBIX MIPEACTABUTENCH PA3IMUYHbBIX KJIACCOB OPIaHMYECKUX BEILECTB
(MeTan, 2TaH, STWIEH, TPOMWIEH, aleTwieH, Oyraauen-1,3, merwnOyraauen-1,3, Oensou,
METaHOJ, ATaHOJ, ATHJICHTINKOIb, TIUIEPUH, (EHON, aleTalbJIeru, MypaBbUHAs U YKCYCHas
KHUCIIOTBI, TJIOKO3a, Kpaxmall, LeJUI0j03a, aMHUHOYKCYCHAas KHCIIOTa), WILTIOCTPUPOBATh
TEHETUYECKYIO CBSI3b MEXJIY HUMHU YPABHEHUSMH COOTBETCTBYIOIIMX XUMHUYECKHUX PEAKLHUH C
HCIIOJIb30BaHUEM CTPYKTYPHBIX (POPMYI;

c(OPMHPOBAHHOCTh YMEHHUSl XapaKTepU30BaTb HCTOYHHUKH YIJIEBOAOPOIHOIO CHIPbHS
(HedTb, TPUPOIHBIA Ta3, Yrojb), CIOCOOBI HMX MEpepadOTKU U MPaKTUUYECKOE MPUMEHEHHE
IPOJYKTOB EPepabOTKH;

c(OpPMUPOBAHHOCTh YMEHHMM NPOBOAUTH BBIYMCIEHUS [0 XHUMHUYECKUM YPaBHEHHSIM
(Macchl, 00bEMa, KOJTMYECTBA HCXOJHOTO BEIIECTBA MITH IPOAYKTa PEAaKLIMH [0 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO u3 UCXOIHBIX BELIECTB
WM TIPOJYKTOB PEAKIUN);

c(hOpMUPOBAHHOCTh YMEHUH BJIAJETh CUCTEMOW 3HaHUM 00 OCHOBHBIX METOJaX HAY4YHOTO
MO3HAHUS, MCHOJb3yeMbIX B XHWMHUM MpPU HM3YYEHUHM BEUIECTB U XHUMHUYECKUX SIBICHUHU
(HaOmrofieHHe, UW3MEpEHHe, OKCIEPUMEHT, MOJAEIUPOBAHUE), HCIONb30BaTh CHCTEMHBIE
XUMUYECKHUE 3HAHUS JUIsl IPUHSTHS PEIICHUN B KOHKPETHBIX KU3HEHHBIX CUTYALUSX, CBA3aHHBIX
C BEIIECTBaMHU U X MPUMEHEHUEM;

c(OpPMHPOBAHHOCTh YMEHHMI COOJIIOJaTh MpaBMiIa MOJIb30BAHUS XMMHUYECKON MOCYA0oH U
n1abopaTOpHBIM 000PYIOBAaHHEM, a TAK)KE MpaBUiia 0OpaIEHUs C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKIIUSMU IO BBITIOTHEHUIO JIA0OPATOPHBIX XUMUYECKUX OMBITOB;

c(OpMUPOBAHHOCTh YMEHUU IJIAHUPOBATh M BBIMOJHATh XUMHYECKHHA SKCIIEPUMEHT
(IpeBpalleHus] OPraHNYeCKUX BEIECTB MPU HArpeBaHUU, MOJYUYECHUE ITUICHA U U3YYEHHUE €ro



CBOICTB, KAYECTBEHHBIE PEAKIIH OPTraHUYECKUX BEIIECTB, IEHATYpaIlus OSIKOB PU HAarPEeBaHUH,
IIBETHBIC PEAKIINH OCITIKOB) B COOTBETCTBHH C ITPAaBUJIAMU TEXHUKHU 0€30MaCHOCTH ITPH 00paIieHur
C BeIIECTBAMH W JTa0OPATOpPHBIM OOOPYIOBAHHEM, IMPEACTABIATh PE3YJIBTAThl XHUMHUYECKOTO
JKCIIEpUMEHTa B (popMe 3amucH YpaBHEHHH COOTBETCTBYIOUIMX peakuuil U (opMyIUpoBaTh
BBIBO/IbI HA OCHOBE 3THUX PE3YJIbTATOB;

c(OpMUPOBAHHOCTh YMEHUN KPUTHUECKHU aHAIU3UPOBATh XHMMHUYECKYI0 HH(OpMAIHIO,
MOJTy4aeMyI0 M3 Pa3HBIX HCTOUYHUKOB (CpeacTBa MaccoBoi nadopmanmu, UHTEpHET U IpYyrux);

c(OpMHUPOBAHHOCTh YMEHUH COONIOAATh IMpaBWJIa HKOJOTMYECKU LEeIeco00pa3Horo
MOBEJICHUS B OBITY W TPYIOBOH JEATEIHHOCTH B IENSIX COXPAHCHHUS CBOETO 370POBBS U
OKpY’Karollled MPUPOIHOIM cpenbl, 0CO3HABaTh OMACHOCTh BO3ACMCTBUS HA JKHUBBIE OPraHU3MBbI
ONpEACNEHHBIX OPraHUYECKUX BELIECTB, MOHMMAas cmbica mnokasarens [IJIK, noscHate Ha
npuMepax crnocoObl YMEHBIUICHHS M MPEJOTBPAIICHUsS UX BPEIHOTO BO3JICHCTBUS Ha OpraHU3M
YeJI0BEKa;

JUIsE 00YYarOIIUXCS C OTPaHHMYEHHBIMH BO3MOXKHOCTSIMU 370POBbs: YMEHHE MPUMEHSThH
3HaHHUS 00 OCHOBHBIX JOCTYITHBIX METO/IaX TIO3HAHUS BEIIECTB M XUMUYECKHX SBJICHHIA,

JUTSI CIICTIBIX U CJIA0OBUAALIUX 00YYAIOIIUXCS: YMEHHUE UCIIOJIb30BATh PEIbePHO-TOUCHHYIO
cuctemy obo3nauenuii JI. bpaiinst s 3anucu XuMU4IecKuXx (hOpMyIL.

11 KJIACC

[IpenMeTHbIE pe3yabTaThl OCBOEHUS Kypca «O0I1ast 1 HeopraHuyecKas XUMHUs OTPaKaroT:

c(hOpMUPOBAHHOCTH MPEACTABICHHIN: 0 XUMUUECKOU COCTABJISIFOIIEH €CTECTBEHHO-HAYYHOM
KapTUHBl MHpA, POJIU XMUMHH B TMO3HAHUU SIBJICHUU MPUPOJbI, B (HOPMUPOBAHUM MBILIUICHUS U
KYJIBTYPBl JIMYHOCTH, €€ (YHKIIMOHAJILHOW TPAMOTHOCTH, HEOOXOMUMOW IS pPEIICHUS
MPAKTUYECKUX 3a7ad M HKOJOTMYECKd OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3/J0POBBIO U
MIPUPOJHOM CpelIE;

BJIQJICHUE CHUCTEMOW XMMHYECKHMX 3HAHUH, KOTOpass BKJIKOYAET: OCHOBOIOJIArarolue
HOHATHUS (XUMHUYECKHUN 3JIEMEHT, aTOM, U30TOI, S-, P-, d- 3JIEeKTPOHHBIC OPOUTAIN ATOMOB, HOH,
MOJIEKYJa, MOJb, MOJSPHBI O00BEM, BAJICHTHOCTH, JJIEKTPOOTPHUIATEILHOCTh, CTENEHb
OKHCIICHUs, XHUMHYECKass CBs3b (KOBAJIGHTHAs, WOHHAs, METaJUIMYeCcKas, BOJOPOJIHAs),
KpUCTAJUIMYECKasi  pelETKa, TUIIBl XMMHYECKUX  pEakUHUid, pacTBOp,  IJIEKTPOJIUTHI,
HE3JIEKTPOJIUTHI, SJIEKTPOJUTHYECKAS IUCCOLUALMSA, OKUCIUTEIb, BOCCTAHOBHUTENIbL, CKOPOCTh
XUMHUYECKON peakllii, XUMUYECKOe PABHOBECHUE); TECOPUHU U 3aKOHBI (TEOPHSI DIIEKTPOIUTUIECKON
auccounanuu, nepuoandeckuil 3akon . M. MenaeneeBa, 3akOH COXpAaHEHUS MacChbl BEILECTB,
3aKOH COXPAaHEHHUs W TPEBpallleHUs SHEPTUU TPU XUMHUYECKHX PEaKIUsAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN S3BIK XUMHH, MHPOBO33PEHUECKHE 3HAHHUS, JEKAllhue B OCHOBE TMOHHUMAaHUS
MPUYUHHOCTU M CUCTEMHOCTH XMMHUYECKHX SIBICHUH, (PAKTOJIOTHYECKHE CBEACHUS O CBOMCTBAX,
COCTaBe, MOJYUYeHUH W 0€30MaCHOM HCITOJIb30BAaHWU BAKHEUIINX HEOPTaHUYECKUX BEIIECTB B
OBITY U IPAKTHUYECKOMN JAEeATeIbHOCTH YEeTIOBEKA;

c(hOpMUPOBAHHOCTh YMEHHI BBISBIISATH XapaKTEPHBIC NMPU3HAKU MOHATUN, YCTAaHABINBATH
UX B3aMMOCBA3b, HUCIOJIb30BATh COOTBETCTBYIOIIME MOHSATHUS MPU OMHCAHMM HEOPTaHUYECKHUX
BEILECTB U UX IPEBPALLECHUN;

c(OpPMUPOBAHHOCTh YMEHUI HCIIONB30BaTh XUMHYECKYIO CHMBOIUKY HJISi COCTaBJICHHS
dbopMya BEHIECTB W ypPaBHEHUH XHMMHUYECKHUX PEaKIMi, CHUCTEeMATHYECKYI) HOMEHKJIATypy
(IUPAC) u TtpuBHaJbHBIE Ha3BaHHs OTICIbHBIX HEOPTraHUYECKHX BEIIECTB (YrapHbIM Tas,
VIJIEKUCIIBIA Ta3, aMMHUaK, raméHasi W3BECTh, HeTaméHas W3BECTh, NMUTHhEBas COJA, MUPUT H
ApyrHue);

c(hOpMUPOBAHHOCTh YMEHHI ONMPEEISITh BAIGHTHOCTh U CTETICHh OKHUCIICHUSI XUMUYECKHUX
AIIEMEHTOB B COCIMHEHUSIX PA3IMYHOTO COCTaBa, BU XUMUYECKOW CBSI3U (KOBaJIEHTHAs, HOHHAS,
MeTaJuThuecKasi, BOJOPOJAHAs) B COCAWHEHUSX, THUIM KPUCTAUTMYECKOW PEmETKH KOHKPETHOTO
BellecTBa (aTOMHasi, MOJICKYJSpHAs, MOHHAS, METaJUIMYecKas), XapakTep Cpelbl B BOJTHBIX
pacTBOpax HEOPTraHWYECKUX COCTMHECHUI;



c(OPMHPOBAHHOCTh YMEHUH yCTaHABIUBATh MPUHAICKHOCTh HEOPraHUYECKUX BEIIECTB
M0 MX COCTaBY K ONpeAeNEHHOMY KJIacCy/TpyIIe COeIMHEHNH (IIPOCThIEe BEIIECTBA — METAJUIBI U
HEMETaJUIbl, OKCUIbl, OCHOBAHUS, KUCIOTHI, aM(OTepHBIE TUAPOKCHIBI, COJIH);

cOpMUPOBAHHOCTh ~YMEHHMM  pacKpblBaTh CMBICH Iepuogudeckoro 3akonHa [l
W. MenneneeBa ¥ JEMOHCTPUPOBATh €ro CHCTEMATU3UPYIOUIYIO, OOBSACHUTENBHYIO U
MPOTHOCTUYECKYIO (DYHKIINU;

c(OPMHPOBAHHOCTh ~YMEHHH  XapakTepU30BaTh DJICKTPOHHOE CTPOCHHE AaTOMOB
XUMUYECKHUX 3JIeMEeHTOB 1—4 mepuonoB lleproanyeckoil cUCTEMBI XUMUYECKUX 3JIEMEHTOB /1.
. MenzeneeBa, MCHONB3ysl TOHATHUS «S-, P-, O-3JIEKTPOHHBIC OpPOWUTAIINY, «IHEPreTUUYCCKUE
YPOBHUY», OOBICHATH 3aKOHOMEPHOCTHM H3MEHEHHS CBOMCTB XHMHUYECKHUX JJIEMEHTOB M HX
COCIMHEHUHN 10 mnepuojam u rpynnaM [leproaudeckoil CUCTEMBI XMMHUYECKUX 3JIEMEHTOB /.
W. Menpeneena;

c(OpPMHPOBAHHOCTh YMEHUH XapaKTepPH30BaTh (OMUCHIBATH) OOIIME XUMUYECKHIE CBOMCTBA
HEOPraHMYECKUX BEIIECTB PA3IUYHBIX KIJIACCOB, MOJATBEPKIaTh CYIIECTBOBAHUE I€HETHUYECKOM
CBSA3M MEXJy HEOPraHMYECKMMHU BEILECTBAMHU C IIOMOILBIO YpPaBHEHUIl COOTBETCTBYIOILUX
XUMHUYECKHUX PEaKIIHii;

c(OPMHUPOBAHHOCTh YMEHHUS KIACCU(PHUIMPOBATH XUMHUYECKHAE DPEAKLIUHU I10 Pa3THIHBIM
npu3HaKkaM (YMCIy U COCTaBy pEarupyrolIuX BEILIECTB, TEMJIOBOMY 3(QeKxTy peakuuu,
M3MEHEHUIO CTEIICHEN OKHCIIEHMSI 3JIEMEHTOB, 0OOPaTUMOCTH PEaKIMH, Y4aCTHIO KaTalnu3aTopa);

c(hOpMUPOBAHHOCTh YMEHHUI COCTABIIATh YPaBHEHHS PEAKIIU pa3TUYHbBIX THUIIOB, TIOJHBIC U
COKpaIlEHHbIE YPAaBHEHUsI pEaKIMi MOHHOrO OOMEHa, yYMThIBasl yCJIOBHS, IPU KOTOPBIX 3TU
peaKIuu UAYT 10 KOHILIA;

c(OpMUPOBAHHOCTh YMEHUW MPOBOJIUTH PEAKIUH, MOATBEP)KIAIOIINE KAaueCTBEHHBIM
COCTaB pAa3NUYHBIX HEOPTaHWYECKUX BEIIECTB, pACHO3HABaTh OMNBITHBIM IMYTEM HOHBI,
IPUCYTCTBYIOILME B BOJHBIX PACTBOPaX HEOPTaHUYECKUX BEILIECTB;

c(hOpMUPOBAHHOCTh YMEHHM PACKPBIBATh CYIIHOCTh OKHUCIUTEIHHO-BOCCTAHOBUTEIBHBIX
peakuuii HOCPEICTBOM COCTaBICHMSI 3JIEKTPOHHOr0 OanaHca ATUX PEeaKIUii;

c(hOpPMUPOBAHHOCTh YMEHUHN OOBICHATH 3aBUCUMOCTh CKOPOCTH XUMHYECKOW PEAKIMH OT
pa3nuyHbIX (PAKTOPOB; XapaKTep CMEMICHUS XHMHUYECKOTO PAaBHOBECHS B 3aBUCHMOCTH OT
BHelIHero Bo3aencTBus (mpunuun Jle [larensbe);

c(OpMUPOBAHHOCTh YMEHUH XapaKTEpU30BaTh XUMHUUECKHE IIPOLIECCHI, JIEKAIINE B OCHOBE
IOPOMBIIIJICHHOTO TOJYYEHUS CEpHOM KHCIOTHI, aMMHaka, a Takxke C()OpPMHUPOBAHHOCTh
IpeJCcTaBlIeHU 00 OOIIMX HAy4YHBIX MPUHLMIAX M 3KOJOTHYECKHX MpoOsieMax XHMHUYECKOTO
IIPOU3BO/ICTBA;

c(OpPMUPOBAHHOCTh YMEHHUH TPOBOJIUTH BBIYUCICHHUS C HCIOJb30BAaHUEM MOHSITHS
«MaccoBasi JI0Js BEIIECTBA B PAcTBOPE», OOBEMHBIX OTHOLIEHHWH Ta30B HpPU XMMHUYECKHX
peakuusax, Macchl BellecTBa Wik 00bEMa ra3oB M0 U3BECTHOMY KOJIMYECTBY BEILIECTBA, MACCE WU
00BEMY OJTHOTO M3 yYaCTBYIOIIMX B PEAKIMU BELIECTB, TEIUIOBOrO 3¢ (ekTa peakiiuu Ha OCHOBE
3aKOHOB COXPaHEHMsI MacChl BELLIECTB, PEBPAILIEHUS U COXPAHEHUS YIHEPIHH;

c(OpPMHPOBAHHOCTh YMEHHM COOJIIOaTh MpaBUia MOJIb30BAHUS XUMHUECKOW MOCYION M
1abopaTOpHBIM 000PYIOBAaHHEM, a TaKXKe MpaBUiia 0OpaIleHUs C BEIIECTBAMU B COOTBETCTBUU C
UHCTPYKLHUSMHU 110 BBIIIOJHEHUIO J1a00PaTOPHBIX XUMUYECKUX ONBITOB;

c(OpMUPOBAHHOCTh YMEHUU IUJIAaHUPOBATh M BBIOJHATh XUMHYECKMHA SKCIIEPUMEHT
(pa3nokeHue TepoKcHIa BOJOPOAAa B MPHUCYTCTBUM KaTallu3aTopa, OINpeAeieHUE Cpeabl
pPacTBOPOB BEILIECTB C IMOMOIIBI0 YHUBEPCAIBHOIO MHAUKATOPA, BIUSHUE Pa3INYHbIX (PaKTOPOB
Ha CKOPOCTb XMMMYECKOW pEaKlUH, PeaKkIMd HOHHOrO OOMEHa, KaueCTBEHHBIE PEaKIMH Ha
cynb(ar-, KapOoHaT- U XJIOPUI-aHUOHBI, HA KATUOH aMMOHMSI, PEIlIEHUE SKCIEPUMEHTAIbHBIX
3agad mo TtemMam «Metamibl» U «Hemeramib») B COOTBETCTBUM C IpaBHJIAMH TEXHHUKH
0e30MacHOCTH MpU 00pallleHNH ¢ BELIECTBAMH U JIA0OpaTOPHBIM 000PYJOBaHUEM, MTPEACTABIATh
pe3ysbTaThl XMMHUYECKOTO SKCIIepUMEHTa B (opMe 3alluCH YpPaBHEHUH COOTBETCTBYIOLIMX
peaxuii 1 GOpMyIHPOBATH BBIBOJBI HA OCHOBE 3THUX PE3Y/IbTATOB;



c(OPMHPOBAHHOCTh YMEHHH KPUTHYECKH aHAIM3UPOBATh XUMHUYECKYI0 HH(POPMAIHIO,
MOJTy9aeMYIO U3 Pa3HbIX HCTOYHHKOB (CpeICTBAa MACCOBOM KOMMYHHKAIMH, IHTEpHET U IpyTuX);

c(OPMHPOBAHHOCTh yMEHHUH COOMIOAaTh MpaBHJa SKOJIOTMYECKH LEIeco00pa3Horo
NOBEJICHUS B OBITY M TPYIOBOH IEATEIHPHOCTH B LENSIX COXPAHEHUs CBOErO 370POBbsS U
OKpYKAroIIel MPHUPOIHON Cpe/bl, OCO3HABATh OMACHOCTh BO3ACHCTBHS HAa JKUBBIC OPTaHU3MBI
OIpENIeIEHHBIX BEIIECTB, MOHUMast cMbIci mokaszatess [1/1K, moscHITh Ha mpuMepax CriocoObI
YMCHBIICHUSA U MPEAOTBpALICHUSA UX BPECAHOI'O BOBZ[GI;'ICTBI/HI Ha OpraHu3M 4CJIOBCKA,

JUIE O0YYaroIIUXCs C OTPAaHUYCHHBIMH BO3MOXXHOCTSIMU 37I0POBbSI: YMEHHE HPUMEHSITH
3HaAHUA 06 OCHOBHBIX JOCTYITHBIX METOJAaX IMO3HAHUSA BCIICCTB U XUMHUYCCKUX HBHCHHﬁ;

JUTSL CIICTIBIX M CIIA00BUISAIIMX O0YYArOIIUXCs: YMEHUE HCIIOJIb30BaTh PEIbe(hYHO-TOUCUHYIO
cuctemy obo3nauenuii JI. bpaiinst 1s 3anucu XuMu4Ieckux (GopMyiL.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
Ne HaumenoBanue KosmuecTBo yacos OcHOBHBIE BUIbI J€ATEILHOCTH 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 XUMHUHU. MIPU3HAKH), YCTAaHABIMBATh UX B3aUMOCBs3b. [[pUMEHATh MON0KEHUS
Teopus crpoeHus TEOpPUM CTPOCHHsI opraHmyeckux BemiecTB A. M. byrnepoBa mis
OpraHUYECKUX OOBSICHEHUS] 3aBHCHUMOCTH CBOICTB BELIECTB OT HUX COCTaBa U
coenuHeHu A. M. cTpoeHus. Mcnosib30BaTh XUMHUYECKYIO CUMBOJIMKY JUIsI COCTaBICHUS
byrneposa MOJIEKYJSIPHBIX W CTPYKTYpPHBIX (pa3BEPHYTOH, COKpAIIEHHOIN)

dbopMyn opranuyeckux BemiecTB. Ompenenarts BUAb XUMHUYECKON
CBA3M (OJUHApHbIE, KpaTHbIE) B OPraHUYECKUX COEAUHEHUSX.
PackpsiBaTh poiib OpraHnyecKOi 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. Hcnons3oBath
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 COCTaBYy M CTPOEHHIO,
YIIIEBOIOPOIbI Ha3blBaTh HX II0 CHCTEMaTHYECKONW HOMEHKJIAType; NPUBOAUTH

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 KOBAJICHTHOM CBSI3U. XapaKTEPU30BaTh
COCTaB, CTPOCHHE, NPUMEHEHHE, (QHU3UUYECKUE ¢ XUMHUYECKHE
CBOWCTBA,  BaXHEWIIME  CIIOCOOBI  IOJIyYEHUS  TUIHYHBIX
IIpeICTaBUTENEN pa3InYHbIX KJIACCOB YIJI€BOJIOPOAOB (METaHa, 3TaHa,
STUJICHA, alleTuiIeHa, OyraaueHa -1,3, 6eHs3ona, Toayosa). BesBiaTe
TFEHETUYECKYIO CBSA3b MEXJYy YIJIEBOJOPOJAaMU M MOATBEPKAATH €€
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
IIPUMEHEHHE MOTy4aeMbIX MPOAYKTOB. VICIO/Ib30BaTh €CTECTBEHHO-
HAy4YHBIE METOJIbI TO3HAHMSI — IPOBEICHUE, HAOIIOJICHUE U OITMCAHHE
XMUMHUYECKOI0 3KCIIepUMEHTa (J1abOpaTOpHBIE ONBITHI U MPAKTUYECKUE
pabotsr). CienoBars mpaBuiaM 0e30macHON padOTHI B JabopaTopuu
IIPU MCIIOJIb30BAaHUM XUMHUYECKON MOCYAbI U 000py10BaHHUs, @ TAKXKe
npaBwiaM oOpalleHuss C BellecTBAaMM B COOTBETCTBUU  C
WHCTPYKIMSAMU BBIIOJHEHUS JJAOOPATOPHBIX OMBITOB M MPAKTUYECKUX
pabOT MO TOIY4YEHUI0O U U3YYCHHIO OPraHUMYeCKUX BEIIECTB.
IIpencraBnsaTh pe3ynabTaThl dSKCIEpUMEHTa B (GopMe  3alucu
YpaBHEHUH COOTBETCTBYIOUIMX pEakUUil M JenaTh BBIBOJABI HAa HX
ocHOBe. [IpoBOINTE BBIUMCIECHMS NIl ONPEAEICHUS MOJEKYJIIpPHOU
(hopMyJIbl OPraHMYECKOTO BEIECTBA, IO YPaBHEHUIO XUMHUYECKOU
peaxkuuu.

CamocToATenbHO  IUIAHUPOBAaTh U OCYHIECTBISATH  CBOIO
MIO3HABATENbHYIO JEATEIbHOCTh; NPUHUMATh AKTUBHOE Yy4YacTHE B
IpyNNoBoi y4eOHOM eSITeIbHOCTH
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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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Pasznea 4. A3oTconepkainye opranunyecKkue coeIuHeHus

4.1

AMUHEL
AMUHOKHUCIIOTHL. benku

PackpbiBaTh CMBICI H3y4aeMbIX MOHATUH (BBIABIATH UX XapaKTEPHBIE
IPU3HAKM), YCTaHABIMBaTb MX  B3aMMOCBS3b, HCIOJIb30BaTh
COOTBETCTBYIOIIIME IIOHATHS IIPU OIMCAHMM COCTaBa, CTPOCHUSA U
IIPEBPALLEHUI OpPraHUYECKUX COECUHEHUM. Hcnonb3oBare
XUMUYECKYI0 CHUMBOJMKY JUII COCTaBJICHHS MOJIEKYJSIPHBIX H
CTPYKTYPHBIX (pa3BEPHYTOH, COKpAIIEHHON) (HOpMYI OPraHMYECKUX
BeulecTB. OnpenesnsaTh NPUHAIIEKHOCTh BELIECTB K ONPEIEICHHOMY
KJIacCy II0 COCTaBy M CTPOEHHUIO, HA3bIBAaTh UX 10 CUCTEMAaTHYECKOU
HOMEHKJIAType; NIPUBOJUTH TPHUBHAIbHbIE HA3BaHUSA OTIEJIbHBIX
IIpeicTaBuTeNEeH. XapakTepru30BaTh COCTAaB, CTPOECHUE, IPUMEHEHHE,
¢usznyeckue W XMMHUYECKHME CBOWCTBA, BaXHEWUIIHE CHOCOOBI
MIOJIy4EHUs TUNNYHBIX IIpeICTaBUTENEH a30TCOAEPIKAIINX
COCIMHEHUH (MeTHUJIaMuHa, TJIMIMHA, OelkoB). ONUCHIBATH COCTaB,
CTPYKTYpPY, OCHOBHBIE CBOMCTBa OEJIKOB; IMOSCHATH Ha IMPHUMEpax
3HaueHue OesNKoB JUii OpraHu3ma 4enoBeka. lcmomb3zoBaTh
€CTECTBEHHO-HAayUHbI€ METO/Ibl TO3HAHUS — HAOII01aTh M OMUCHIBATh
JIEMOHCTPALIMOHHBIN 3KciepuMeHT. CaMOCTOATENbHO MIIAHUPOBAThH U
OCYILIECTBIIATh CBOK ITO3HABATENIbHYIO JESATEIBHOCTh; NPUHHUMATH
aKTUBHOE yJacTHe B IPYNNOBON y4eOHOH 1eTeNbHOCTH

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
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Pasnen 2. Heoprannueckas xummusi

2.1

Meraniabsl

4

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
3alMTBl  METAUIOB  OT  KOppo3uu. PackpeiBaTh  CyILHOCTH
OKHCIIUTEIbHO-BOCCTAHOBHUTEIIBHBIX peakuui IIOCPEJICTBOM




COCTaBJIGHUS DJIEKTPOHHOro OanaHca 3TuxX peakuuid. [IpoBoauTh
peakuuy, IOATBEP)KIAIOIUE XapaKTEpHbIE CBOMCTBA H3Yy4acMbIX
BCIICCTB, pacrio3HaBaTb OIIBITHBIM HyTéM HOHBbI MCTaJJIOB,
IIPUCYTCTBYIOIME B BOJHBIX pacTBopax. Mcnoiap30BaTh €CTECTBEHHO-
Hay4yHbI€ METO/Ibl TIO3HAHMSI — NIPOBE/ICHUE, HAOIIOEHUE U OIIUCaHUE
XMMHYECKOI'0 3KCIIEPUMEHTa (IEMOHCTPALlMOHHBIE U JIaOOpAaTOpHBIE
ONBITHI, TpakTuyeckue pabotbl). [lpencTaBiaATe  pe3yabTaThI
XMMHUYECKOI0 JKCHepuMeHTa B (GopMe 3amucH  ypaBHEHUH
COOTBECTCTBYIOIIINX peaKHI/Iﬁ n Jac€jJaThb BbBIBOJbI HAa HX OCHOBC.
CnepoBarh mnpaBuiaM IIOJb30BAaHUS XUMHMYECKOM IOCYIOH H
nabopaTopHbiM  0OopynoBaHueM. [IpoBOAWTH BBIYHCICHHUS TIO
YPaBHEHHSAM XUMHUYECKHUX peakiuil. CaMOCTOSTENbHO IIIIaHUPOBATh U
OCYHICCTBJIATEL CBOIO IMO3HABATCIIBHYIO ACATCIIBHOCTL, IPUHUMATDH
AKTUBHOE y4YacTUe B IPYNIOBOM yueOHOM NesITeIbHOCTH

Uroro no pazueny 4
OBUIEE KOJIMYECTBO 17 1 1
YACOB I10 ITPOI'PAMME
12 KJIACC
Ne HaumenoBanue KonnyectBo yacoB OcCHOBHBIE BU/IbI JESTEILHOCTH DJeKTPOHHBIE
n/m pa3aesoB U TeEM Bcero | Kontpo | Ilpaktuuec (udposeie)
IPOrpamMMbl JHHBIE KHe oOpazoBaTesbHbIE
paboThI paboThI pecypchl
Pa3nea 2. Heopranuyeckasi Xumusi
2.1 | Meramibl 2 1 PackpbIBaTh CMBICT U3y4aeMbIX MOHATHH (BBIACIATH UX XapaKTepHbIE

(mponioyKeHHE)

MPU3HAKK) W TPUMEHSTh OTH TIOHSATHS TPU OINHUCAHWHM COCTaBa W
CTPOEHUS BEIECTB, ISl OOBSICHEHUS OTIENbHBIX ()AaKTOB U SBICHUI.
OOBsicHATh 00mME 3aKOHOMEPHOCTH B W3MCHEHHH CBOWCTB
AJIEMEHTOB — METAJUIOB U UX COCIMHEHUN C YYETOM CTPOCHHUS HX
aTOMOB M ToJIO)KeHUsT B llepumoandeckoid cHCTEME XUMHYECKHX
sanemenToB /1. 1. MenneneeBa. XapakTepru3oBaTh (OMHUCHIBATH) 00IITHE
XMMHYECKHE CBOMCTBA METAJUIOB, HMX BaXXHECHIIUX COCIHMHCHUM,
MOATBEPKIast 3TO oIMcaHue NIpUMEPAMU ypaBHEHUH




COOTBETCTBYIOIIMX XMMHUYECKUX PEAKLUi; IPUMEHEHHE METaUIOB B
pasYHbIX 00JacTAX, a TaKXKe MCIOJIb30BaHME UX Ul CO3IAaHUA
COBPEMEHHBIX MAaTEpUATIOB M TEeXHOJOrHid. ONUCHIBATH CIIOCOOBI
3al0UTBl  METAJUIOB  OT  KOppo3uu. PackpblBaTh  CyIIHOCTH
OKHCIIUTEIbHO-BOCCTAHOBUTEIIBHBIX peakuui IIOCPEICTBOM
COCTaBJIEHUS 3JIEKTPOHHOro OanmaHca 3Tux peakuui. [IpoBoauTh
peakuuy, IOATBEP/KAAIOIINE XAPAKTEPHBIE CBOWCTBA H3Y4YaeMbIX
BEUIECTB, pPAaclO3HAaBaTb ONBITHBIM IIYTEM HMOHBI  METaJUIOB,
IIPUCYTCTBYIOIME B BOJHBIX pacTBopax. Mcnoap30BaTh €CTECTBEHHO-
Hay4HbIE METO/Ibl TI03HAHUS — IIPOBE/IEHUE, HAOIIOACHNE U ONIMCAHNE
XUMHUUYECKOI'0 3KCHEPUMEHTa (JEMOHCTPALMOHHBIE U JabOpaTOpHbIE
ONBITHI, NpakTUyeckue pabotbl). [IpencraBiATe  pe3yabTaThI
XUMHYECKOTO  OJKCIIepUMeHTa B (opMe 3amucu  ypaBHEHHH
COOTBETCTBYIOIIUX PEAKLUN M JAejaThb BBIBOJbI Ha HMX OCHOBE.
CnenoBarh MpaBuiaM IIOJb30BAaHUS XUMHUYECKOM MOCYIOH H
nabopaTopHbIM  oOopynoBaHueM. [IpoBOAWMTH BBIYMCIEHUS IO
YpaBHEHUSM XUMHUYECKHUX peakiuil. CaMoCTOSITENbHO MJIaHUPOBATh U
OCYIIECTBIATh CBOIO IIO3HABATEIBHYIO IEATEIbHOCTb;, NPUHUMATH
AaKTHBHOE yJacTHe B TPYNNOBON y4eOHOH 1eSTeNbHOCTH

2.2

Hewmeraiiel

2.3

CBs13b HEOPraHUYECKUX
U OpraHUYecKuX
BEIIECTB

PackpbIBaTh CMBICT HU3y4aeMbIX MOHATHH (BBIACIATH UX XapaKTepHbIE
NpPU3HAKK) U NPUMEHSTHh 3TU TOHSATHS IpPU ONUCAHUM COCTaBa U
CTPOEHUS BEILECTB, s OOBACHEHUS OTAEIbHBIX (AaKTOB U SBICHUH.
OObsicHATH OOIIME 3aKOHOMEPHOCTH B HM3MEHEHUH CBOMCTB
HEMETAJZIOB U UX COEAMHEHUN C Y4ETOM CTPOECHMSI HUX aTOMOB H
nostoxeHnus B [lepuoanueckoi cucTeMe XMUMHYECKHX 371eMeHTOB J[. 1.
MenpeneeBa. XapakTepu3oBaTh (OMHMCHIBaTh) OOIIME XUMHYECKUE
CBOMCTBA HEMETAJUIOB, UX BAKHEWIIMX COEAVNHEHUH, MOATBEPKIas
3TO  ONHWCaHWE IMPUMEPAMHM  YPaBHEHHH  COOTBETCTBYIOLIUX
XUMHUYECKHX peaKIi. XapaKTepu30BaTh BIUSHUE HEMETAIOB U UX
COCIMHEHUI Ha JKUBbIE OpPraHU3MbI; OIMUCBHIBATH IPUMEHEHHE B
pa3IMYHBIX O00JIaCTAX MNPAKTHYECKOM JEeATENIbHOCTH 4YeJOBEeKa.
ITonTBepknaTh  CyIIECTBOBAHME TI'E€HETHYECKONW CBA3M  MEXIY
HEOPraHWYeCKMMHM  BEHNIECTBAMH C  TIOMOUIBI0  YpPaBHEHHUHU




COOTBETCTBYIOIIMX XMMHMYECKUX peakuui. PackpelBaTh CyIIHOCTb
OKHUCJIUTEIbHOBOCCTAHOBUTEIIBHBIX peakuui IIOCPEACTBOM
COCTaBJIGHUS DJIEKTPOHHOro OanaHca 3TuxX peakuuid. [IpoBoauTh
peakuuy, IOATBEP)KIAIOIINE XapaKTEpPHbIE CBOMCTBA H3Yy4acMbIX
BCIICCTB, pacClio3HaBaTb OIBITHBIM HYTGM AHHUOHBI, IPUCYTCTBYIOIIUC
B BOAHBIX pacTBopax. Vcnoyb30BaTh €CTECTBEHHO-HAYYHBIE METO/BI
MO3HaHHA — IIPOBCACHUC, Ha6JIIOI[eHI/IC H OIIMCaHHMC XHMMHYCCKOI'O
HKCHEpUMEHTa (JIEMOHCTPALMOHHBIE U J1a0OpaTOpHBIE  OIBITHI,
npakTudeckue padotel). llpencTaBiaTh pe3ynbTaThl XHUMHUYECKOTO
JKCIepUMeHTa B (opMe 3amucu YpaBHEHUH COOTBETCTBYIOILUX
peaKuHﬁ 1 AcidaTh BBIBOJbI Ha WX OCHOBC. CJIGI[OBaTI) IIpaBHJIaM
I10JIb30BAHUS XUMHUYECKON (91 (0)71 U 1a00paTOPHBIM
obopynoBanueM. [IpoBoauTh  BBIYMCICHUS 1O  YpPaBHEHUSAM
XUMHUYECKUX  peakuuid.  CaMOCTOSTENBHO  IUIAHUPOBaTb U
OCYHICCTBJIATL CBOIO IMO3HABATCIIBHYIO ACATCIIBHOCTb, INPHUHUMATDH
AKTUBHOE Y4YacTHE B IPYNIOBOM y4yeOHOM NesITeIbHOCTH
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Pa3pen 3. Xumus 1 ;Ku3HbL

3.1

XUMHS U KU3Hb

PaCKpBIBaTB POJIb XMMHUH B PCHICHUN DHCPIrCTHYCCKUX, ChIPBEBBIX U
HKOJIOTUYECKUX TMpOOJIEM YEeJIOBEYECTBA, OIUCHIBATH OCHOBHBIE
HaIlpaBJICHHUA  pPa3BHUTHUA XUMHUYECKOMN HayKM W  TCXHOJIOI'UH.
[TpumensaTh mnpaBuia Oe30MacHOro oOpalleHHsl C BelIeCTBAMHU,
HCIIOJIb3YEMBIMH B HOBCC}IHGBHOﬁ JKU3HH, IIpaBuWjia ITOBCACHUA B
Hensx cOepekeHus: 370pOBbS U OKPY)KAIOLIEH MPUPOTHOU Cpenbl;
MOHMMAaTh Bpell (OMacHOCTh) BO3JEHCTBUS Ha >KUBbIE OpPraHU3MBI
OTpeNieIeHHBIX BemecTB cMblca mokazarens [I/JIK, moscHsaATe Ha
nmpumMepax CHOCOOBI YMCHBIICHUA W NPEAOTBpAlllICHUA MX BPEIAHOTO
BO3JACUCTBUSA.  AHaNM3UpOBaTb M KPUTHYECKH  OILIEHUBATh
nHpOpMaInIO0, CBSA3aHHYIO C XUMHYECKUMH TPOIECCaMd H HX
BIMSIHUEM Ha COCTOSHHE OKpyKaromei cpenbl. Vcrnonb3oBaTh
IMMOJIYYCHHBIC 3HAHHMA W NPECACTABICHUA O C(i)ean JCATCIIbHOCTH,
CBSI3aHHBIX C HAYKOW U COBPEMEHHBIMH TEXHOJOTHMSIMU, KaK OCHOBY
JUIsl OpUEHTAallud B BBIOOpEe cBoel Oynymied mnpodeccrnoHalIbHON




nesTenbHOCTH. [IpuHMMaTh y4yacThe B OOCYXIEHHH TMpoOieM
XMMHYECKOW M JKOJIOTMYECKON HANpaBICHHOCTH, BBICKa3bIBaTh
COOCTBEHHYIO MO3HIIMIO TI0 MPOOJIEME U MpeiaraTb BO3MOXKHBIE TyTH

€€ pelieHust
Wroro no paszneny 4
OBUIEE KOJIMYECTBO 17 1 2
YACOB I10 ITPOI'PAMME

YYEBHO-METOJUYECKOE OBECIIEYHEHHUE OBPA30BATEJIbBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YYHEHUKA

METOAUYECKHUE MATEPHAJIBI VIS YYUTEJIA

OdenepanbHas pabodas mporpaMma cpenHero oomero odpasopanus npeamera «Xumus» (6a30BbId ypoBenb) (s 10-11 kimaccoB oOpa3oBaTenbHBIX
opranmzanuii. ®I'BHY UuctuTyT cTparerun pa3sutus odpazoBanus. Mocksa — 2023.

HUPDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU HHTEPHET
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