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HOSACHUTEJBHASA 3AIIUCKA

[Iporpamma 1Mo XWMHHM Ha YPOBHE CpeIHEro oOmiero ooOpa3oBaHWs pa3paboTaHa Ha OCHOBE
@enepanbHoro 3akoHa or 29.12.2012 Ne 273-®3 «O6 obpazoBanun B Poccuiickoit Penepanumny,
TpeOoBaHUIl K pe3yibTaTaM OCBOeHUs (enepaabHOM 00pa3oBaTeNbHONW MPOrPaMMBbl CPEIHEro OOIIETo
oOpazoBanus (POII COO), mpencraBiaeHHbIX B DenepanbHOM T'OCYJapCTBEHHOM 00pa30BaTEIbHOM
cranaapte COQO, ¢ yuérom KoHuemniuu npenogaBanust yaeOHOTO npeaMera «XUMHUs» B 00pa30BaTeIbHbBIX
opraam3anusax Poccuiickoit Denepariy, peann3ylOIUX OCHOBHBIE O0pa30BaTeNIbHBIC MPOTPAMMBI, U
OCHOBHBIX TOJ103keHUH «CTparerun pa3BuTusi BocnuTanusa B Poccuiickon @enepaunu Ha niepuon ao 2025
roga» (Pacnopsixenue [IpaButensctea P® ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOAOB K pa3paboTKe MporpamMmbl 1O XUMHUH, K OIpEIeJeHHI0 OOIIel cTpaTeruu
00y4YeHHsI, BOCIIUTAHHS U PA3BUTUA 00yUarOIIUXCS CPEACTBAMU yueOHOTo npenmeTa «Xumust» uist 10-11
KJIacCOB Ha 0a30BOM YpOBHE COCTaBWJIM KOHIentyaidbHbie mojoxkenus DOIOC COO o
B3aUMOOOYCIIOBIIGHHOCTH II€NIe, COJIEp)KaHHs, pe3yJibTaToB OOy4YeHHs W TpeOOBaHUN K YPOBHIO
MOJTOTOBKU BBIMTYCKHUKOB.

Xumudeckoe oOpa3oBaHUE, IMOJIy4aeMOE BBIMYCKHUKAMHU O0IIe00pa3oBaTEIbHON OpraHu3alny,
SBIISIETCS. HEOTHEMIIEMOM YacThi0 UX 00pa3oBaHHOCTU. OHO CIYXHUT 3aBEpPUIAIOIIMM ATAOM peaTU3aliu
Ha COOTBETCTBYIOLIEM €My 0a30BOM YPOBHE KIIIOUEBBIX LEHHOCTEH, MPUCYLIUX LEJIOCTHOM cucreme
XUMHYECKOT0 00pa3oBaHUA. DTH IIEHHOCTH KacaloTCsl IMO3HAHUS 3aKOHOB MPHUPOABI, (HOPMHUPOBAHUS
MHUPOBO33pEHUSI U OOLIEH KyJabTyphl YEJIOBEKA, @ TaKXKE 3KOJOTMYECKM OOOCHOBAHHOTO OTHOILEHUS K
CBOEMY 3/I0POBBIO U IPUPOAHOM cpefie. Peanuzyercs xummuueckoe 0opazoBaHue 00y4yaronuxcs Ha ypoBHE
cpeaHero o0Imero oopa3oBaHMs CPEACTBAMU y4eOHOTO TpeaMeTa «XUMHS», COJEpKAHUE U MMOCTPOCHHE
KOTOPOTO OIpe/eeHbl B MPOrpaMMe M0 XMMHHU C Y4E€TOM CHEHU(PUKHA HAYKHM XUMUHU, € 3HAYCHHS B
NO3HAHUY TIPUPOJIBI U B MATEPHATLHON KU3HHU OOIIECTBA, a TAKXKE ¢ yUETOM OOIIMX IeJIed 1 MPUHIUIIOB,
XapaKTepU3YIOIINX COBPEMEHHOE COCTOSHHUE CUCTEMBI cpelHero obiiero oOpasoBanusi B Poccuiickoii
®denepauuu.

XUMHS KaK DJIEMEHT CHUCTEMbl E€CTECTBEHHBIX HAayK HrpaeT Oco0yl poJib B COBPEMEHHOM
LIUBUJIM3ALMM, B CO3JaHMM HOBOM 0a3bl MarepualbHOM KyiabTypbl. OHa BHOCUT CBOW BKJIaJa B
dbopMupOBaHHE PALMOHAILHOTO HAYYHOTO MBIIUICHUS, B CO3JIaHUE IIEJOCTHOTO MpEACTaBlIeHUsI 00
OKpY’KaloIlleM MUpE KaK O €JIMHCTBE MPHUPOJbI U YEIOBEKa, KOTOpoe GOPMUPYETCS] B XUMUU HA OCHOBE
NIOHMMAHHUS BEILECTBEHHOI'O COCTaBa OKPYXKAIOLIETO MUPA, OCO3HAHMS B3aWMOCBA3M MEXIY CTPOCHHEM
BEIIECTB, UX CBOWCTBAMHU U BO3MOKHBIMH 00JIACTSIMHU IPUMEHEHHUS.

TecHO B3aMMOAEHUCTBYS C IPYTUMU €CTECTBEHHBIMU HAYKaMHU, XMMHUS CTajla HEOThEMJIEMOMN 4aCThIO
MHUPOBOH KYJIbTYpbl, HEOOXOAUMBIM YCIOBUEM YCHEIIHOTO TPyJa M XKU3HU KaXKJI0Tro 4ieHa OOIIecTBa.
CoBpeMeHHast XUMUs KaK HayKa CO3MIaTeIbHas, KaK HayKa BBICOKUX TEXHOJIOTMI HallpaBJieHa HA PeILlIEHUe
MI00ATBHBIX TPOOJIEM YCTOWYMBOTO PA3BUTHS YETOBEYECTBA — CHIPHEBOM, DHEPTreTUUYECKOM, MUIIECBOM,
9KOJIOTUYECKOI 0€30MacHOCTH U OXPaHBI 3I0POBbS.

B cooTrBeTcTBUM C OOUIMMHU LETSAMH M TPUHIIMIIAME CPEIHETO OOIIEro 00pa3oBaHuUsl COACpIKaHUE
npeamera «Xumus» (10—11 xnaccel, 6a30Bbli ypOBEHb U3yUEHHSI) OPUEHTUPOBAHO PEUMYIIIECTBEHHO Ha
OOIIEKYTBTYPHYIO TIOJATOTOBKY OOYYarOmMUXcsi, HEOOXOIUMYIO UM JUIsl BEIPAOOTKH MHUPOBO33PEHUYECKUX
OPUEHTUPOB, YCIHEIIHOTO BKJIIOYEHHUS B JKU3Hb COIIMYyMa, MPOJODKEHHs O00pa3oBaHMs B pPazIMUHBIX
o0JacTsx, He CBSI3aHHBIX HETIOCPEICTBEHHO C XUMHUEH.

CocTaBnsomMUMHA TIpeaMeTa «XUMHUS» SBISIOTCS 0a30Bble Kypchl — «OpraHudeckas XUMHSI» H
«OO0m1as u HeopraHu4eckasi XMMHsI», OCHOBHBIM KOMIIOHEHTOM COJIEP)KaHUS KOTOPBIX SBJISFOTCSI OCHOBBI
0a30B0il HayKH: ccTeMa 3HAHUH 110 HEOPTaHWYECKOH XMMUH (C BKIFOUEHUEM 3HaHUH 13 00IIel XUMHUH) U
oprannuyeckoil xumuu. @opMuUpoBaHue JAHHON CUCTEMbI 3HaHUU MPH U3yYEHUU IpeaMeTa o0ecrieunBaeT
BO3MOXHOCTh PACCMOTPEHUS BCET0 MHOT000pa3us BEIIECTB HA OCHOBE OOIIMX MOHATHI, 3aKOHOB U TEOPUI
XUMUH.

CtpykTypa conepkanus KypcoB — «Opranuyeckas XuMus» U «O0IIast 1 HeopraHu4ecKasi XUMUS)
chopMHpOBaHa B porpaMMe Mo XMMUU Ha OCHOBE CHCTEMHOT0 II0JIX0/1a K U3yYEHHI0 yueOHOro MaTepuana
U 00ycCIIOBJI€EHA HCTOPUYECKH OOOCHOBAaHHBIM PA3BUTHEM 3HAHUN Ha OMpEAETIEHHBIX TEOPETHUYECKUX
ypoBHsX. Tak, B Kypce OpraHM4ecKol XMMHUH BEIIECTBa pacCMaTPUBAIOTCS HAa YPOBHE KIIaCCHYECKOU



TEOpUU CTPOEHUSI OPraHUYECKHX COEIMHEHUH, a TAaKXKE Ha YPOBHE CTEPEOXMMHUYECKUX M JIEKTPOHHBIX
IpeJICTaBICHUI O CTpOeHUH BeniecTB. CBesieHus 00 3ydyaeMbIX B Kypce BellecTBax JatoTcs B pa3BUTUU —
OT YIJIEBOJOPOAOB JI0 CJIOKHBIX OMOJIOTMYECKH aKTUBHBIX cOoeIuMHEHMI. B Kypce opranuueckoil Xxumuun
MOJIy4aloT pa3BUTHE CHOPMHUPOBAHHBIE HA YPOBHE OCHOBHOTO 001ero oOpa3oBaHHs MepBOHAYaJIbHBIC
NPECTABICHUS O XUMHUECKOW CBSI3M, KIACCU()UKAMOHHBIX MMPU3HAKAX BELIECTB, 3aBUCUMOCTU CBOMCTB
BEILECTB OT UX CTPOCHUS, O XUMUYECKOIN peaKkuu.

[To HOBBIM yIJIOM 3peHMs B IpeaAMETE «XUMHUs» 0a30BOT0 YPOBHS pacCMaTpHUBAETCS U3yUEHHBINH Ha
YpOBHE OCHOBHOTO 00IIEro o0pa3oBaHMsI TEOPETHUECKHI MaTepuand U (PaKTOJIOTHUYECKHE CBEIACHHS O
BEIIECTBAX M XUMHUYECKOW peakuuu. Tak, B 4acTHOCTH, B Kypce «OOmas u HeopraHudeckass XUMUs
o0OydaromuMcsl TPEJOCTABISAETCS BO3MOXKHOCTH OCO3HAaTh 3HAYEHHE IEPUOJUYECKOr0 3aKOHA C
00IIETEOPETUYECKUX U METOI0JIOTUYECKUX MO3UIIHH, TITy0)Ke MOHATh HICTOPUIECKOEe U3MEHEHHE (PYHKIUH
3TOTr0 3aKOHA — OT 0000IaroIIeH 10 00BACHSIONIEH U TPOTHOZUPYIOIICH.

Enunas cucrema 3HaHWUK O BaXHEWINMX BEIIECTBAaX, HMX COCTABE, CTPOCHUHU, CBOWMCTBAX H
INPUMEHEHNHN, a TAKXKE O XUMHUYECKHUX PEAKUUAX, UX CYIIHOCTH M 3aKOHOMEPHOCTSAX MPOTEKaHUs
nononssercd B Kypcax 10 u 11 kiaccoB aneMeHTaMu COAEpKaHUsl, UMEIOIUMU KYJIbTYpPOJIOTHYECKUN U
MPUKIIATHOM XapakTep. DTH 3HAHUS CIIOCOOCTBYIOT MIOHMMAHUIO B3aUMOCBSI3U XUMUU C IPYTUMU HAYKaMU,
PacKpbIBalOT €€ poJib B II03HABATEIbHOM M NPAKTHUUECKOW JEATEIbHOCTH YEJIOBEKa, CIIOCOOCTBYIOT
BOCTIMTAHUIO YBAXKEHHUSI K MPOIIECCY TBOPUECTBA B 00JIaCTH TEOPUH M MPAKTUYECKUX MPHUIOKEHUN XUMUH,
MIOMOTAIOT BBITYCKHUKY OpPHUEHTHUPOBATHCS B OOIIECTBEHHO M JMYHOCTHO 3HAYUMBIX MpOOJieMax,
CBSI3aHHBIX C XUMHEH, KpUTHUECKHU OCMBICIMBATh HH(POPMAIUIO U IPUMEHSATH €€ AJIs TIOMOJIHEHUS 3HAHUH,
pelIeHNs UHTEUIEKTYaJIbHBIX U SKCIIEPUMEHTAIBHBIX MCCIIE0BATEIbCKUX 3a1ad. B nenom coxepxanue
yuebHoro mnpeamera «XHUMHS» JaHHOTO YPOBHS M3y4eHHS OPHEHTHUPOBAHO Ha (QOpPMHUpPOBAHUE Y
00yYJaroIUXCsl MHUPOBO33PCHUYECKON OCHOBBI IS TMOHUMaHUS (QHiIocOpCKUX WHIEH, TaKhX Kak:
MaTepuaibHOE €IUHCTBO HEOPTAHUYECKOTO U OPraHUYECKOT0 MHpa, 00YCIOBICHHOCTh CBOMCTB BEILIECTB
UX COCTaBOM M CTPOEHHMEM, MO3HABAEMOCTb NPHUPOJIHBIX SBJIECHUH MYyTEM SKCIEpUMEHTa U PEILCHUs
MPOTUBOPEUHI MEXTy HOBBIMHU (DaKTaMU M TEOPETUYECKUMU MPEANOCHIIKAMHU, OCO3HAHUE POJIM XUMHUU B
PELIEHUH 3KOJIOTUYECKUX MpoOJieM, a Takke MpodieM cOepexeHUs] SHEPreTHYECKUX PECYpCOB, ChIPbS,
CO3/J]aHUsI HOBBIX TEXHOJIOTHI 1 MaTepUasoB.

B nnane pemieHus 3amad BOCHUTAHUS, Pa3BUTHUS W COLMAIM3alUU OOYYarOUIMXCA MPUHSATHIE
IpOrpaMMOl 1O XMMHHM TOAXOABl K ONPEHCIICHUIO COAEpXKaHUS W IOCTPOEHUS IpenMeTa
pelycMaTpUBaIOT (POPMUPOBAHUE YHUBEPCAIBHBIX YUEOHBIX 1eHCTBUMN, UMEIOIINX 0a30BO€ 3HAYEHHE [T
pa3IMYHBIX BUJOB JAEATENBbHOCTU: PEUIeHHs NpoOieM, MOWCKa, aHaiau3a U o0paboTKM HHGOpMAaLHH,
HEOOXOIUMBIX JJIi HPUOOpETEeHUs OIbITa MPAKTUYECKOW U HCCIIE0BATENbCKON JEeSITebHOCTH,
3aHMMAIOILEN BaKHOE MECTO B IO3HAHUM XUMUH.

B npaktuke npenogaBaHusl XMMHUU KaK Ha YpOBHE OCHOBHOTI'O 00111ero 00pa30BaHus, Tak U Ha yPOBHE
cpeaHero oduiero oopa3zoBaHus, IPU OMPEAEICHUN COJIEPKATEIbHON XapaKTepUCTUKU Lieleld N3ydeHUs
peaMeTa HalpaBiIeHUEM [IEPBOCTEIIEHHON 3HAUMMOCTH TPAIUIIMOHHO NPU3HAETCS (POPMUPOBAHUE OCHOB
XMMHUYECKON HayKH Kak 00JacTH COBPEMEHHOI'O €CTECTBO3HAHMUS, TPAKTUUECKOM NesTeIbHOCTH YelloBeKa
U KaKk OJHOTO0 U3 KOMIIOHEHTOB MHPOBON KyJabTypbl. C METOAMYECKON TOUKH 3pEHUsl TaKOW MOJXOAd K
OIIPECIICHUIO LIEIEH N3YUYEHHUs ITPEIMETA SBJISIETCS BIIOJIHE ONIPABJIAHHBIM.

CornacHO JaHHOW TOYKE 3pEHMs IVIAaBHBIMHU LIEJIIMU M3YYEHHUs IpeaMera «XuMus» Ha 0a30BOM
ypoBHe (10 —11 ki1.) ssBIsAIOTCS:

e (GOpMHPOBAHHE CUCTEMbl XMMHUYECKUX 3HAHWUW KaK BaXHEHIIEH COCTABISIONICH E€CTECTBEHHO-
HAayYyHOW KapTUHBI MHUpa, B OCHOBE KOTOPOW JieKaT KJIHOYEeBbIe MOHATHUS, (hyHIaMEHTalIbHbIE
3aKOHBI M TEOPUU XMMHH, OCBOEHUE SI3bIKA HAYKH, YCBOEHUE U [IOHUMAHHUE CYIIIHOCTH JTOCTYITHBIX
00001IeHNIT MHPOBO33PEHUECKOr0 XapakTepa, O3HAKOMJIGHHE C HCTOpUEH UX pa3BUTUS U
CTaHOBJICHUS;

e (QopmupoBaHHME U pa3BUTHE MPEACTABIEHUH O HAyYHBIX METO/ax I[IO3HAHUS BEILIECTB U
XUMHYECKHX DPEaKIMi, HeoOOXOIUMBIX Al MPUOOpPETeHHs] YMEHUN OpPHUEHTHPOBATHCS B MHpPE
BELIECTB U XMMUYECKHX SIBJICHUI, UMEIOIINX MECTO B IPUPOJIE, B IPAKTUUECKOMN U MOBCETHEBHON
KU3HH;



® Dpa3BUTHE YMEHUH U CHOCOOOB JEATEIBHOCTH, CBSI3aHHBIX C HAONIOJCHHEM U OOBSCHEHHEM
XUMHUYECKOTO IKCTICPUMEHTA, COOJIIOICHUEM TIPABUIT 0€30ITaCHOTO 0OpAIEHUs C BEIECTBAMH.

Hapsny c aTum, copeprkaTesbHasi XapaKTepUCTHKA LIeIel U 3a1ad U3y4eHHUs IPeIMeTa B IPOrpaMMme
[0 XMMHUHU YTOYHEHA U CKOPPEKTHPOBAHA B COOTBETCTBUU C HOBBIMU MPUOPUTETAMH B CUCTEME CPEIHETrO
obmiero obpazoBanus. CerogHsi B NMPENOAABAHUU XMMUU B OOJIBIIEH CTENEHH OTAAETCS MPEANOYTEeHUE
MPAKTUYECKONH KOMIIOHEHTE COJAEpkKaHHsl OOyueHHUs, OpPUEHTHUPOBAHHOW Ha IMOATOTOBKY BBIITYCKHUKA
0011eo0pa3oBaTeIbHOM  OpraHU3alliy, BIAACIONIETO HE HAa0OpOM 3HAaHMH, a (QYHKIMOHAIBHOM
IPaMOTHOCTBIO, TO €CTh CIIOCO0AMU M YMEHHUSIMU aKTUBHOTO MOJYYEHUs 3HAHMM M IMPUMEHEHUs UX B
peanbHON )KU3HU JJIS PEHICHUS TPAKTUIECKUX 3a/1a4.

B cBs3M ¢ 3TUM NpU U3y4eHUU IIpeIMeTa « XUMUS» TOMUHHUPYIOIIee 3HaYeHUE MPUOOPETAIOT TaKKe
LEeNU M 3a]1a4H, KaK:

afanTanus oOydaroluXcs K YCJIOBUSM JMHAMHYHO pa3BHUBAIOIIErocs MHUpa, (HOpMHUpPOBaHHE
MHTEJUIEKTYaJbHO  pa3BUTOW  JIMYHOCTH, TOTOBOM K  camMoOOpa3OBaHHIO,  COTPYIHHYECTBY,
CaMOCTOSITEIbHOMY MPUHATHIO TPAMOTHBIX PELICHUI B KOHKPETHBIX KU3HEHHBIX CUTYAlIUAX, CBSI3aHHBIX C
BEIICCTBAMH U UX PUMEHEHHEM;

dbopMupoBaHHUe y OOYyYaIOIIUXCS KIIOYEBBIX HABBIKOB (KIFOUEBBIX KOMIIETEHI[HI), HWMEIOLIUX
YHUBEPCAJIbHOE 3HAYCHHE /ISl Pa3IMYHBIX BHUJOB JCATEIBHOCTU: PEIICHUs MPOo0JieM, MMOUCKA, aHAIHn3a U
00paboTku mHbOpMaIMU, HEOOXOAUMBIX JUIsl MPUOOPETEHUS OMbITa AEATEIHHOCTH, KOTOpasl 3aHHUMAaeT
BaXHOE MECTO B TO3HAHWU XHMHH, a TAKXKE JUIS OLEHKH C TO3MIHUI SKOJIOTHYECKOH Oe30MacHOCTH
XapakTepa BIUSHUS BEIIECTB U XUMUYECKHUX MPOIECCOB HA OPTaHM3M YeJI0BEKa U MPUPOIHYIO CPELY;

pa3BUTHE TO3HABATEIbHBIX MHTEPECOB, HMHTEIUIEKTYalIbHBIX U TBOPYECKHX CIOCOOHOCTEM
00y4aromuxcsi: CIIOCOOHOCTH CAMOCTOSITENIFHO MPHUOOPETaTh HOBBIC 3HAHUS 110 XMMUU B COOTBETCTBHH C
YKU3HEHHBIMH TIOTPEOHOCTSIMH, UCIIOJIB30BaTh COBPEMEHHbIE HH()OPMAIIMOHHBIE TEXHOJIOTUH ISl TOUCKA
U aHaIM3a y4eOHOM U HAyIHO-TIOMYJIIPHON MH(POPMAIIUU XUMHUECKOTO COJICPKAHMUS;

dbopMupoBaHHEe U pa3BUTHE Yy OOYYAIOMIMXCS ACCOLMATUBHOTO M JIOTUYECKOTO MBIIUICHUS,
HAOJI0IATEIIBHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOPhIE OCOOCHHO HEOOXOJIUMBI, B YaCTHOCTH, IIPH
IUTAHUPOBAHHUM U IPOBEJCHUHN XUMHUYECKOT0 HKCIIEPUMEHTA;

BOCIIUTAaHHE y OOYyYaromuxcs yOSKAEHHOCTH B T'YMaHHCTHYECKOH HAINpaBICHHOCTH XUMHH, €€
BaXHOW pOJIM B pEUICHUH TI00aIbHBIX MPOOJIEM palMOHaIBLHOTO MPUPOIONOIH30BAHMS, MOTOTHEHHS
SHEPreTUYECKUX PECYPCOB M COXPAaHEHHS TMPHPOJHOTO PABHOBECHS, OCO3HAHHUS HEOOXOAUMOCTH
OepeKHOr0 OTHOLIEHHS K IPUPOJE U CBOEMY 3/10pOBBIO, a TAK)KE MPUOOPETEHUS OIbITAa MCIIOJIb30BaAHMS
MOJTYYEHHBIX 3HAHWW ISl IPUHSATHS TPAMOTHBIX PEIICHUH B CHUTYAlUSX, CBS3AHHBIX C XUMHYCCKHMH
SIBIICHUSIMU.

B yue6GHOM mutaHe cpenHero obiiero oopa3zoBaHus MpeaAMET «XUMHUs» 0a30BOTO YPOBHS BXOJUT B
cocTaB npenMeTHOM obsactu «EcTecTBeHHO-HayYHBIE TPEIMETHI».

OO61iee yuCIO YacoB, OTBEAEHHBIX JUISI U3YUYEHUs XUMUHU, HA 0a30BOM ypOBHE CPEIHEro 00IIero
oOpa3oBanus, coctaBnseT 68 yacos: B 10 knacce — 34 yaca (1 gac B Hepento), B 11 kmacce — 34 yaca (1 gyac
B HEJIEIIO).



COJAEPKAHUE OBYYEHUA
10 KUIIACC
OPI'AHMYECKASA XUMUA

TeopeTnueckne 0CHOBbI OPraHUYeCKO XUMHH

[IpenMeTr opraHMYeCKOi XMMHUHU: €€ BOZHUKHOBEHUE, PA3BUTHE U 3HAUYCHUE B MOJIIyYCHUU
HOBBIX BEIIECTB U MaTepuaoB. Teopus cTpoeHus: opraHnueckux coequHennii A. M. byrneposa,
e€ OCHOBHbIe NOJNOXKEeHUA. CTpyKTypHble (HOpMyJbl OpPraHMYECKHUX BellecTB. [omosorus,
n3oMepust. XuMu4ecKasi CBsI3b B OpraHMUECKUX COSAUHEHMSIX — OJJMHAPHBIE U KPaTHbBIE CBSI3H.

[IpencraBienue o knaccupuKay OpraHn4eckux Beuiects. HomeHkiiaTypa opraHn4eckux
coeIMHEHUH (cucTeMaTu4ecKasi) U TpPUBHUAJIbHbIE Ha3BaHUS BAKHEHIINX IPECTaBUTENEH KJIACCOB
OpPraHUYECKUX BEILECTB.

OKCHEepUMEHTAJIbHBIE METOJIbl M3YYEHHUs BEIIECTB M UX INPEBPAIICHUN: O3HAKOMIIEHUE C
o0Opa3liaMu OpraHMYeCKUX BEIIECTB M MaTepHajaMM Ha UX OCHOBE, MOJICIMPOBAHUE MOJIEKYJ
OpraHMYECKHUX BEILECTB, HaONIOJCHHE M ONHCAHME JEMOHCTPALMOHHBIX OIBITOB IO
IPEBPALLCHUIO OPraHUYECKHUX BEILECTB IIPU HarpeBaHUH (IIaBjieHUE, O0yIJIMBaHUE U TOPEHUE).

Yraesoaopoabl

ATKaHBI: COCTaB M CTPOEHHE, IOMOJOIMYECKMH psa. Meran m 3TaH — mpocTeumme
NPEJCTaBUTEIN ATKAHOB: (PU3MYECKIE K XUMUYECKUE CBOWCTBA (pEaKIy 3aMEICHHsI K TOPEHUS),
HaXO0XJICHNE B IPUPOJIE, TOIYYCHUE U IPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOECHUE, TOMOJIOTUYECKUHN psAJl. DTUIIEH U IPONUJIEH — NPOCTEHIINe
IPEJCTaBUTENIN AJKEHOB: (U3MYECKHEe M XHMHYECKUE CBOMCTBa (peakiuu TUIAPUPOBAHMS,
raJIor€HUPOBAHMUS, THIPATallUY, OKUCIICHUS U MOJIMMEPU3aLNN ), TOIYY€HUE U IPUMEHEHUE.

Anxanuensl: Oyranuen-1,3 u metunOyraauen-1,3: cTpoeHHe, BaXHEUIINE XUMHYECKHE
cBoiicTBa (peakus noaumepusanuu). [loaydeHre CHHTETHUECKOrO KayuyKa U pe3HHBbI.

AJNKUHBI: COCTaB M OCOOEHHOCTH CTPOEHUS, TOMOJIOTMUYECKMH psii. AUeTuieH —
POCTEHIINN MPECTaBUTENb AJTKUHOB: COCTaB, CTPOEHHUE, (PU3NYECKUE U XUMUYECKUE CBOMCTBA
(peakuu ruIpUupOBaHUs, raIOTeHUPOBAHUS, THAPATALIUH, TOPEHNUS ), TOJTyYeHHE U IPUMEHEHHE.

Apenbl. benson: coctaB, cTpoeHue, (DU3MYECKHE U XUMHUYECKHE CBOWMCTBA (peaKiuu
raJJoreHUPOBAaHUSI W HUTPOBAHUsA), TMOJIyd€HHE M TpUMeHeHue. Tomyon: cocmas, cmpoeHue,
Quszuueckue u xumuyeckue ceoucmea (Peakyuu 2ai02eHUpPosanus U HUmMpo8anus), noiyieHue u
npumenenue. TOKCUYHOCTH apeHOB. ['eHeTHueckas CBSI3b MEXKIYy YIVIEBOJOPOJaMH,
MPUHAJIEKAIIMME K Pa3IUYHBIM KJIaccaM.

[TpupoaHble UCTOYHUKH YTIeBOAOPOJOB. [IpupoaHblii ra3 U monyTHble HE(PTSHBIE Ta3bl.
Hedtb u e€ npoucxoxaenue. CrnocoObl nepepadboTKy HEPTH: IEPETOHKA, KPEKUHT (TEPMHUUECKUH,
KaTtaluTuueckuil), mmponu3. IIpogykTel mepepaboTku HedTH, UX NpPUMEHEHHE B
IIPOMBIIIIIEHHOCTH U B ObITY. KaMeHHBIN yrojib 1 NPOIyKThl €ro nepepadboTKu.

OKCIEpUMEHTAJIBHBIE METOJIbl M3YYEHMsI BEUIECTB U MX IPEBPAIICHUN: O3HAKOMIIEHHUE C
oOpa3lamu 1iacTMacc, KayduykoB U pe3uHbl, kojuiekun «HedTe» n «Yroap», MonearpoBaHue
MOJIEKYJ YIJI€BOJOPOJOB U TaJOr€HONPOU3BOJHBIX, IPOBEJICHHE MPAKTHYECKOW pPaOOTHI:
MOJIyYEHHUE 3TUJICHA U N3YUYE€HHE €ro CBOMCTB.

PacuérHble 3anaum.

Bbruncnenuss mo ypaBHEHHIO XHMHUYECKON peakuuu (Macchl, 00bEMa, KOJIMYECTBa
MCXOJIHOTO BEIIECTBA WIIM MPOJIYKTa PEAKIIUH [0 U3BECTHBIM Macce, 00bEMY, KOJTMUECTBY OJHOTO
U3 UCXOJHBIX BEIIECTB WJIN MIPOIYKTOB PEAKIUN).

Kucaopoacoaep:xamme oprannyeckue coeMHEHUs

[IpenenbHble OAHOATOMHBIE CHHUPTHL. METaHON W 3TaHON: CTpoeHue, (GU3NYECKue u
XMMHUYECKHE CBOMCTBA (peakUMU C aKTUBHBIMU METaJUIaMH, TaJoOr€HOBOJOPOJaMHU, TOPEHHE),




IpUMeHEeHHEe. BogopoaHble CBSI3M MEXAy MOJIEKYIaMU CIUPTOB. JlelicTBHE METaHOJIa U 3TaHOJIa
Ha OpraHMu3M YeJlOBeKa.

MHoOroaToMHbIe CHUPTHL. OTHJICHIJIMKOIb M TIUIEPUH: CTpOeHHe, (U3NYECKHEe U
XMMHYECKHE CBOMCTBA (B3auMOJeHCTBUE CO IIETOYHBIMU METaJlJIaMU, KaueCTBEHHAsl peaKiys Ha
MHOrOaTOMHbIE CcIUpPTHI). JlelicTBUE Ha opraHusMm uesnoBeka. lIpuMeHeHue raunepuHa U
STHJICHTJIUKOJIS.

@DeHouI: CTpOoeHUE MOJIEKYIbI, (PU3NYECKHE U XMMUYEeCKHEe CBOMCTBA. TOKCHYHOCTH (heHoa.
[Tpumenenue penomna.

Anprerugpl M Kemouwvl. DoOpManbIeruj, aueTambAeTHA: CTpOeHue, (usnueckue u
XMMHUYECKHE CBOMCTBa (peakUuu OKMCIEHHS U BOCCTAaHOBJICHUS, KAa4E€CTBEHHbBIC PpEaKLUH),
[IOJIyYEHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TpeseIbHbIe KapOOHOBbIE KHCIOThl. MypaBbUHAsE M YKCYCHAsl KUCIIOTHI:
CTpoeHue, PU3NUECKUEe U XUMHUECKUE CBOICTBA (CBOWCTBA, OOIIHE IS KJIacca KUCIIOT, PeaKIus
TepudUKalM), MOoIydeHue M mnpuMeHeHue. CreapuHOBas U OJEMHOBAs KUCIOTHI Kak
NPEJCTaBUTENN BBICIIMX KapOOHOBBIX KUCIOT. MblIa Kak COJTM BBICIINX KAPOOHOBBIX KUCIIOT, UX
Morolee JeiicTBHE.

Crnoxnble 3pUpPHl KaK MPOU3BOAHBIE KapOOHOBBIX KUCIOT. [ MAPOIH3 CIOXKHBIX 3(DUPOB.
XKupsl. 'maponus xupos. IIpumenenue xupoB. bruonornyeckas posib KHUpPOB.

YTneBoapl: COCTaB, KIIACCU(PHUKAIHS YIIIEBOAOB (MOHO-, IU- U TToJucaxapuibl). ['moko3a —
OPOCTEHIIMKA MOHOCaXapua: OCOOEHHOCTH CTPOCHMS MOJEKYJbl, (PU3MUECKHE W XUMHUYECKHE
cBoiicTBa (B3aumoseiictBue ¢ ruipokcuaoM meau(ll), okucienue aMMuadHbIM pacTBOPOM OKCHJIA
cepebpa(l), BoccraHoBiIEHHE, OpOKEHHUE TIIIOKO3bI), HAXOXKJICHHE B MpPUPOJE, NPUMEHEHHUE,
O6uonoruueckas posib. @otocunres. Ppykro3a Kak U30Mep IITHOKO3bI.

Kpaxman u nemmonosa kak npupojHsle noaumepsl. CTpoeHUe Kpaxmaia U LeJUTI0I03blI.
duznyeckue 1 XMUMUYECKHE CBOMCTBA KpaxMaia (THIpoJin3, KaueCTBEHHAs! peakLus ¢ HOJIOM).

OKcliepUMEHTalIbHbIE METO/bl M3Y4YEeHHs BEIIECTB M MX IPEBpallleHHi: NpOBEJeHUE,
HAOJIIOJICHUE U OIMCAaHUE JEMOHCTPALIMOHHBIX ONBITOB: TOPEHUE CIHUPTOB, KaYECTBEHHBIE
peakIMy OJIHOATOMHBIX CHUPTOB (OKHCIIeHHe d3TaHona okcuaoMm wmenu(ll)), MHOroaroMHbBIX
CUpTOB (B3auMojelcTBUE MnLepuHa ¢ ruapokcuaoM Meau(ll)), anpaerunoB (okucieHue
aMMMa4YHbIM pacTBopoM okcujia cepedpa(l) u ruapoxcuom menu(ll), B3aumozeiicTeue kpaxmana
C MOJIOM), IPOBEACHUE MTPAKTUUECKON pabOThI: CBOMCTBA pacTBOpa YKCYCHOW KHCIIOTHI.

Pacuérnble 3agadu.

Boblunicnenuss 1o ypaBHEHHIO XUMHYECKOM peakiuu (Macchl, 00bEMa, KOJIUYECTBa
HCXOJ/IHOTO BEIECTBA WIIM MPOIYKTa PEaKILMH [0 U3BECTHBIM Macce, 00bEMY, KOJMUECTBY OJHOTO
U3 UCXOJHBIX BEIIECTB WJIH MIPOIYKTOB PEAKIUN).

A3oTcozeprkaliie OpraHn4eckie COeIMHEHNS.

AMUHOKHUCIOTHI Kak aM(OTepHbIe OpraHuueckue coequHeHus. Pu3nyeckue U XUMHUUECKHe
CBOWCTBAa AaMHUHOKHUCIOT (Ha MpuUMepe TIJUIMHA). buojoruueckoe 3Haue€HHUE aMHHOKHUCIIOT.
[TenTuae!.

benkn xak NpUpOAHBIE BBICOKOMOJEKYJSpHBIE coequHeHus. [lepBuuHas, BTOpuYHAs U
TpeTU4YHasi CTpPyKTypa OenkoB. XHMHUECKHE CBOWMCTBa OEIKOB: THUAPOIM3, JeHATypaLus,
Ka4eCTBEHHBIE pPEaKIIu Ha OEJKH.

OKCrepuMEHTAIbHbIE METOJIbl M3YYEHHUs BEIIECTB M WX MpPEeBpaLeHUI: HaOIoIeHue U
ONHKCaHHE JEMOHCTPALIMOHHBIX OIBITOB: JEHAaTypalnus OEIKOB IpPH HarpeBaHWHU, ILIBETHBIE
peakiuu OEIKOB.

BbicokomoieKyIsIpHBbIEC COCTUHEHHS

OcCHOBHbBIE TIOHSITUSI XUMHH BBICOKOMOJIEKYJISIPHBIX COEIWHEHHI: MOHOMEp, MOJUMED,
CTPYKTYpPHOE 3BEHO, CTENEHb IOJIMMEPHU3ALUH, CPEOHSAS MOJIEKyJspHass Mmacca. OCHOBHbIE
METO/Ibl CHHTE3a BEICOKOMOJIEKYIISIPHBIX COETUHEHUI — MOJMMEpHU3aIIs U MOJIMKOHIEHCAIIHSL.

OKCHEpUMEHTAJIBHBIE METOJIbI M3YYEHHUs BEIIECTB M UX MPEBpAILEHUI: O3HAKOMIIEHHE C
oOpa3amMu IpUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAyUyKOB.



MexnpeameTHbIE CBSI3H.

Peanu3zanusi MeXnpeaMETHBIX CBS3EH MPU MU3YYEHUU OpraHuydeckod xumuu B 10 kiacce
OCYILIECTBIISICTCSI Yepe3 HCIOIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX TMOHSATHHA, TaK U
TIOHSATHH, SBISIOMINXCS CUCTEMHBIMU JIJISI OT/ICIBHBIX IPEMETOB €CTECTBEHHO-HAYYHOTO IHKIIA.

OOue ecTecTBEHHO-HAYYHBIC TOHSATHS: SIBICHHE, HAy4YHBIH (aKT, THUIMOTE3a, 3aKOH,
TEOpHsI, aHAJIMW3, CUHTE3, KIACCUPUKAIMS, TIEePUOJAUIHOCTh, HAOIIOJCHNUE, W3MEpEHHE,
HKCIEPUMEHT, MOICTTMPOBAHUE.

®dwusuka: Marepus, YHEPTUs, Macca, aTOM, AIEKTPOH, MOJICKYJIa, JHEPTETHUECKUIH YPOBEHb,
BEIIIECTBO, TEJ0, 00BEM, arperaTHoe COCTOSIHUE BEUIeCTBa, (PU3MUYECKHIE BEJIMYMHBI U €JMHULIBI MX
U3MEpPEHUSI.

Buonorusi: knerka, opranusM, Ouocdepa, oOMeH BEIIECTB B OpraHu3Mme, (HOTOCHHTE3,
OMOJIOTMYECKH aKTHBHBIC BEIIECTBA (OCIIKH, YIIICBOIBI, )KUPHI, PEPMEHTHI).

['eorpadus: MuHepaibl, TOPHBIE TOPOIBI, TIOJIE3HBIE HCKOMAEMBbIE, TOILUIUBO, PECYPCHI.

TexHONOoTHsI: MHUIIEBIC MPOAYKThI, OCHOBBI PAllMOHAIBHOTO MUTAHUS, MOIOIIHE CPE/ICTBA,
JIEKapCTBEHHbIE U KOCMETHYECKHE MPenapaThbl, MaTepUaIIbl U3 HCKYCCTBEHHBIX M CHHTETHUECKUX
BOJIOKOH.

11 KUIIACC
OBIIASA U HEOPTAHUYECKASA XUMMUSA

Teopernueckne 0CHOBBI XUMHH

XuMHUECKUH dleMeHT. AToM. Sapo aroma, H30TONBL. DIEKTPOHHAs 000JI0UKA.
DHepreTUUecKrue YpOBHH, MOJYPOBHU. ATOMHBIC OpOHTany, S-, P-, d- aneMeHTsl. OCOOCHHOCTH
pacrpeneneHust IEKTPOHOB MO0 OpOUTAISIM B aTOMaxX 3JIEMEHTOB IEPBBIX YETHIPEX MEPHOJIOB.
OJeKTpOoHHas KOH(UTypalys aTOMOB.

Ilepnonnueckuit 3akoH u Ilepmommueckas cucrema XUMHUYECKUX 3yeMeHToB [ U
MenneneeBa. CBsA3b NEpUOANYECKOrO 3akoHa M [lepuonmyeckod CUCTEMBI XMMHMYECKHX
anemenToB J[. Y. MenneneeBa ¢ COBpeMEHHOU TeopHuel CTPOEHHUs aTOMOB. 3aKOHOMEPHOCTH
U3MEHEHUS CBOMCTB XMMHUECKUX 3JIEMEHTOB U 00pa3yeMbIX UMH MPOCTHIX U CJIOKHBIX BEIIECTB
0 TpyNIaM U nepuojam. 3HaueHHe NeprUoANYECKOro 3aKOHa B Pa3BUTHH HAYKH.

CrpoeHne BemecTBa. XUMHUYECKas CBA3b. BuIbl XUMHUYECKON CBsI3U (KOBaJEHTHAs
HEeNnoJisipHasl W TOJspHas, WOHHas, MeTajuindyeckas). MexaHu3smMbl oOpa3oBaHHUsl KOBaJIEHTHOU
XUMHUYECKON CBsI3M (OOMEHHBIM M JTOHOPHO-aKLENTOpHbIN). BogopoaHas cBs3b. BaneHTHOCTD.
DneKTpooTpULaTeIbHOCTh. CTeneHb OKUCIeHNs. IOHbI: KAaTHOHBI U aHUOHBI.

BemiectBa MOJNEKYISPHOIO M HEMOJIEKYJSIPHOIO CTPOCHMSI. 3aKOH ITOCTOSHCTBA COCTaBa
BellecTBa. THUIbl KPUCTAUIMYECKUX PEUIETOK. 3aBUCUMOCTh CBOMCTBA BEIIECTB OT THUIA
KPUCTAJUIMYECKOU PEIIETKH.

ITonsiTHe O AUCHEpCHBIX cucTeMax. VICTHHHBIE M KOJIJIOMIHBIE pacTBOPBI. MaccoBas 1oJist
BEILECTBA B pacTBOPE.

Knaccudukanus Heopranudeckux coeiMHeHnil. HomeHknatypa HeopraHu4eckux BeIiecTB.
I'eneTnyeckas CBA3b HEOPraHUYECKUX BEILECTB, IPUHAIIECKAIIUX K PA3IIMUHBIM KIIACCaM.

Xumuyeckas peakuus. Knaccudukanus XUMHYECKHX peakuid B HEOPraHUYeCcKOW u
OpPraHMYECKON XMMHUHU. 3aKOH COXPAHEHHS MACChl BELECTB, 3aKOH COXPAHEHUS WU IPEBPALICHUS
SHEPTUH MIPU XUMUYECKUX PEAKIHUIX.

CKopocTh peakinuu, €€ 3aBUCUMOCTb OT pasiuyHbIX (hakTopoB. OOpaTHMble peaklUu.
Xumnueckoe paBHoBecHe. (DakTOpbI, BIUAIOIIAE HA COCTOSTHUE XUMHUYECKOTO PaBHOBECHS.
[Tpunuun Jle larense.

OnekTponuTrdeckas aucconuanusi. CuimbHble W cliadbie 37eKTponuThl. Cpena BOJTHBIX
pPacTBOPOB BEILECTB: KUCIIAsA, HEUTPaJIbHAs, LIEJIOYHAs.

OKHCIUTENbHO-BOCCTAHOBUTENbHBIE PEAKIUH.



OKCIEpUMEHTAIbHbIE METOJbl M3yY€HHUs BEIIECTB M MX MPEBpALICHUN: JEMOHCTpAIUs
tabnui «llepuogudeckas cucrtema xumuueckux saemeHToB [[. U. MenneneeBa», mzyueHue
MoOJieJIed KPUCTAUNIMYECKUX PEIIETOK, HAOII0JIEHHEe U ONHCaHUE JIEMOHCTPAIIMOHHBIX U
71a00paTOPHBIX OMBITOB (Pa3lIoKEHHE IEPOKCHAa BOJOPOJa B MPUCYTCTBHM KaTalll3aTropa,
OIpE/ICNIEHUE CPEbl PACTBOPOB BEILECTB C MOMOLIbI0 YHUBEPCAJIBHOIO MHIMKATOPA, pPEaKLUu
MOHHOTO OOMeEHa), MpOoBeJleHUE MPaKTHUUECKONl paboThl «BnusHue pa3nuyHbix (aKTOpoB Ha
CKOPOCTb XUMUYECKOU PEAKIIUI.

Pacuérnsbie 3anaun.

Pacuérbl 10 ypaBHEHUAM XMUMHUYECKUX PEAKIIMi, B TOM YUCIIE TEPMOXUMUYECKHUE PACUYETHI,
pacy€Thl C UCIOJIB30BAHUEM ITOHATHUS «MACCOBAasl JOJIS BEILIECTBAY.

Heopranuueckasi xumus

Hewmeramnsl. [lonoxenne HemetaiioB B Ileproanyueckoii cucteme XUMHUYECKUX 3JIEMEHTOB
J. U. MenneneeBa u 0coOOCHHOCTH CTPOCHUS aTOMOB. DU3HUECKHE CBONCTBA HEMETAJUIOB.
AnoTponusi HeMETauIoB (Ha IpUMepe KUCIOpoia, cepbl, hocdopa u yriepoaa).

XVWMHUYECKHE CBOWCTBA BAXKHEUIINX HEMETAJUIOB (TaJOTeHOB, Cephl, a3oTa, docdopa,
yriaepojaa U KpeMHHUS) U UX COSAUHEHUN (OKCUAOB, KUCIOPOICOAEPKALIUX KUCIOT, BOJOPOIHBIX
COCTMHECHU).

[IpuMeHeHre Ba)KHEUIINX HEMETAIVIOB U UX COCIUHEHUH.

Meramnsl. [lonoxenue meraios B [lepuoaudeckoi cucTeMe XUMHYECKUX JIEMEHTOB /.
H. MenneneeBa. OcOOCHHOCTH CTPOCHHUS SJICKTPOHHBIX 000JI0UEK aTOMOB MeTauioB. Oobiue
¢uznueckue cBoiictBa MeTaysioB. CIUIaBbl METAIOB. DJIEKTPOXMMHUECKUM psJl HalpsLKEHUN
METaJIOB.

XUMHYECKHE CBOWMCTBA BAXKHEWIIMX METAJIOB (HATPUM, KaJdid, KaJdbIMd, MAarHUM,
ATIOMUHUM, HUHK, XpPOM, KeJle30, MeJlb) U UX COCTUHEHHIHA.

O6mme cnocoObI moTyYeHusI MeTaJUI0B. [IpuMeHeHne MeTalIoB B OBITY M TEXHUKE.

OKCIIEpUMEHTAIbHBIE METOJIbl H3y4Y€HHUs BEUIECTB M UX NPEBPALLCHHUI: H3ydeHUE
KOJUIeKIMU «MeTalibl U CIUIaBbl», 00pa3LoB HEMETAJUIOB, PELIEHHE SKCIIEPUMEHTAIbHBIX 33/1a4,
HAOMO/ICHUE U OINKCAaHUE JAEMOHCTPALMOHHBIX U JIA0OPATOPHBIX OIBITOB (B3aUMOJEHCTBUE
TUIPOKCHUIA AIIFOMHHMSI C paCTBOpPaMM KHUCJIOT M IIeJI04Yeli, KaueCTBEHHbIE PeaKIIMM Ha KaTHOHBI
METaJlIoB).

Pacuérnrie 3amaun.

PacuéTsl Macchl BemecTBa Win 00bEMa ra3oB 0 H3BECTHOMY KOJIMUYECTBY BEILIECTBA, MACCE
W1 00bEMY OJTHOTO U3 YYACTBYIOIMX B PEAKIIMH BEIIECTB, pacyEThl Macchl (00bEMA, KONMMUYECTBA
BEIIIECTBA) MPOAYKTOB PEAKIIMH, €CIIH OJHO U3 BELIECTB UMEET IMPUMECH.

XuMHuS 4 )KU3Hb

Ponp xuMun B oOecriedeHnu HKOJIOTHUECKOM, SJHEPreTHYeCKOl 1 MUILEeBO 0e30macHoCTH,
pa3BuTHUU MeAUIUHEL. [IoHATHE 0 HAYYHBIX METO/IaX TTO3HAHUS BEIIECTB U XUMHUYECKUX PEaKITHil.

[TpencraBienust 00 00X HAYYHBIX TPUHIIUIIAX TIPOMBILIIICHHOTO MOTYYeHUS BAXKHEUIITHX
BEIIECTB.

YenoBek B MHUpE BEUIECTB M MAaTEPHAIOB: BAKHEHIIME CTPOUTENIbHBIE MaTepHUabl,
KOHCTPYKIIMOHHBIE MaTepHuaybl, KPACcKH, CTEKJI0, KepaMuKa, MaTepuaibl i SJIEKTPOHUKHU,
HAaHOMAaTepHallbl, OpPraHNYECKHE U MUHEpATIbHbIC yI0OpEHUS.

XuUMHS M 3]I0pOBbE 4YEJIOBEKa: MpaBUja HCIOJIb30BAHUS JIEKAPCTBEHHBIX IPENapaTos,
npaBuiia 6€30MacHOTO MCIOIh30BaHMS MPENapaToB OLITOBON XUMUHU B TIOBCETHEBHOM JKU3HH.

MexnpenMeTHbIE CBS3H.

Peanmu3anius MeXNpeAMETHBIX CBSA3€H MPU M3y4eHUH OOIIel M HEOPraHUYEeCKOW XMUMHUU B
11 knacce ocyliecTBIsETCS Yepe3 UCIOIb30BaHME KaK OOIIMX €CTEeCTBEHHO-HAYYHBIX MOHSATHUH,
TaK W MOHSTHH, SBISIOUUXCS CUCTEMHBIMH JJIsI OTAENBbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO
IIHAKJIA.



OO01mure ecTecTBEeHHO-HAYUHBIC IOHSATHUS: HAYYHBIN (PaKT, THIIOTE3a, 3aKOH, TEOPHUS, aHATU3,
CHUHTE3, Kiaccu(UKaIus, TMEePUOIUIHOCTh, HAOIIOICHNE, DSKCIEPUMEHT, MOCIUPOBAHUE,
U3MEpPEHHUE, SABJICHHE.

®dusnka: Marepus, SHEPTHsi, Macca, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, WOH, H30TOII,
PaAMOAKTUBHOCTh, MOJICKYJIa, SHEPIeTUUECKUI YpOBEHb, BEILECTBO, TEJIO, 00BEM, arperaTHoe
COCTOSIHME BEIIECTBA, (PU3MUECCKUE BETUYMHBI U SMHUIBI KX U3MEPEHHUSI, CKOPOCTb.

buonorus: kierka, opraHu3M, JKOcHCTeMa, Ouocdepa, MaKpo- M MHKPOIIEMEHTHI,
BUTaMHHBI, 0OOMEH BEIIECTB B OpraHU3ME.

['eorpaduisi: MUHEPAITbI, TOPHBIE TIOPO/IBI, TTOJIE3HBIE HCKOMIAEMbIE, TOILTUBO, PECYPCHI.

TexHomoTHs: XUMUYECKasl MPOMBIIIIICHHOCTh, METAJUTYPTHsl, TPOU3BOJICTBO CTPOUTEIIBHBIX

MaTcpurajoB, CEIbCKOXO03SIHCTBEHHOE IMponu3BOACTBO, nUIcBasa MMPOMBIIIJICHHOCTD,
@apMaHeBTquCKaH IMPOMBIINIJICHHOCTD, IIpOU3BOJACTBO KOCMETHYCCKUX Impemnaparos,
IMPOU3BOACTBO KOHCTPYKIIMOHHBIX MaTcpuraioB, OJICKTPOHHAA IMPOMBIIIJICHHOCTD,

HaHOTCXHOJIOTHH.



[NTAHUPYEMBIE PE3VJIbTATbBI OCBOEHMA ITPOI'PAMMBLI 110 XMMHWU HA BA30BOM
YPOBHE CPEJJHEI'O OBIIIET'O ObPA3OBAHNA

JIMYHOCTHBIE PE3YJIBTATbBI

®OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yibTaTaM OCBOEHHUS OOYYArONIUMHUCS MPOrpamMm
cpeaHero od1iero oopa3oBaHus (JIMYHOCTHBIM, METANIPEIMETHBIM U IPEeAMETHBIM). HayuyHO-MeTOoqrueckoi
OCHOBOI1 JIJ1s1 pa3pabOTKH IUIAHUPYEMBIX PE3YJIbTATOB OCBOSHHS MPOTrpaMM CPEAHEro 0011ero oopa3zoBaHus
SIBJISIETCS CUCTEMHO-AESTEIbHOCTHBIHN MOAXO.

B cOOTBETCTBHUU € CUCTEMHO-AESTEIBHOCTHBIM MOJXO0J0M B CTPYKTYpPE JIMYHOCTHBIX PE3YJIbTATOB
OCBOCHMS TpeaMeTa «XHMHS» Ha YpPOBHE CPEAHEro oOmero oOpa30BaHUS BBIIEIEHBI CIEAYIOIINE
COCTABJISIFOLIHE:!

OCO3HaHHE OOYyYArOIMMHUCS POCCHUICKOW TPaKJAHCKOH HMIEHTHYHOCTH — TOTOBHOCTH K
CaMOPA3BUTHIO, CAMOCTOSATEIILHOCTH U CAMOOIIPEEIICHHUIO;

HAJIMYUE MOTUBALIMU K 00yUEHUIO;

I[EJICHAIIPaBICHHOE PAa3BUTHE BHYTPEHHUX YOCKACHHIM TUYHOCTH Ha OCHOBE KJIFOUEBBIX IIECHHOCTEH U
MCTOPUYECKUX TPAAUIINI 0a30BOM HAYKH XUMUU,

TOTOBHOCTb U CIIOCOOHOCTH OOYYaIOUINXCS PYKOBOJICTBOBATHCA B CBOEH JESATENBHOCTH 1IEHHOCTHO-
CMBICIIOBBIMU YCTaHOBKAaMH, MPUCYIIUMH LETOCTHON CUCTEME XMMUYECKOTO 00pa30BaHMS;

HAJIM4YUE TPABOCO3HAHMS SKOJOTHYECKOW KYIbTYpbl M CIIOCOOHOCTH CTaBUTh ILIEU M CTPOUTH
YKU3HEHHBIC TJIAHBI.

JIn4HOCTHBIE PE3yNbTaThl OCBOCHHS MpeaMeTa «XHUMHs» JOCTUTAIOTCS B €IUHCTBE YUEOHOH H
BOCITUTATEIILHON JEATEIbHOCTH B COOTBETCTBUU C T'YMAaHMCTHUYECKHUMH, COLUOKYIBTYPHBIMH, TYXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH U HJIeaJlaMH POCCUHCKOTO IPasKJaHCKOTO OOIIECTBA, TPUHITHIMU B OOIIIECTBE
HOpPMaMu WU TpaBWIAMM TOBEJIEHUS, CIHOCOOCTBYIOIIMMH IIPOLIECCAaM CaMOIO3HAHMS, CAMOPA3BUTHUS U
HPABCTBEHHOT'O CTAHOBIICHUS JINYHOCTU O0yYaAIOLIUXCS.

JIn4HOCTHBIE pE3yNbTaThl OCBOCHHS IpenMeTa «XHMHs» OTpa)karoT Cc(HOPMHUPOBAHHOCTH OIIbITA
MO3HABATEIILHON M MPAKTUYECKOW AEATEeIbHOCTH OOYYaloUUXCcs MO peaiu3alvy MPUHATHIX B 00IIECTBE
LIEHHOCTEH, B TOM YHCJIE B YACTH:

1) rpamaaHCKOro BOCIMTAHMS

OCO3HaHHS O0yYaIOUIUMUCS CBOMX KOHCTUTYI[MOHHBIX IPaB U 00sI3aHHOCTEH, YBaXKEHMSI K 3aKOHY U
MPaBOMOPAIKY;

IPEJICTaBICHUS O COLUAIBHBIX HOPMAaX M MpaBUIaxX MEKIUYHOCTHBIX OTHOLIEHHUH B KOJUUIEKTHBE;

TOTOBHOCTU K COBMECTHOI TBOPUYECKOH NEATEIBHOCTH MPH CO3JAHUM YYEOHBIX MPOEKTOB, PEIICHUN
y4eOHBIX M MO3HABATEIBHBIX 33]1a4, BBIMOJTHEHUH XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TIOHMMAaTh M TMPUHUMATh MOTHBBI, HAMEPEHHs, JIOTUKY M apryMEHTBhl OPYTHX MpU
aHaJIM3€ Pa3IMYHbIX BUJIOB YU€OHOI 1eATeNbHOCTH;

2) IaTPHOTHYECKOT0 BOCIINTAHMSA

LIEHHOCTHOTO OTHOILLIEHUS K UICTOPUYECKOMY U HAyYHOMY HacleNI0 OT€YECTBEHHON XUMUU;

YBaXEHHUSI K TIPOIECCY TBOPYECTBA B OOJACTH TEOPUU M TPAKTHUECKOTO MPUMEHEHHS XUMHH,
OCO3HAaHUS TOT0, YTO JOCTM)KEHHUS HAyKU €CTh pe3yJIbTaT JJIUTENbHBIX HaONIOIEHUH, KPOMOTIMBBIX
SKCHEPUMEHTAIBHBIX MOUCKOB, IOCTOSTHHOTO TPY/Ja YYEHBIX U MPAKTUKOB;

MHTEpeca M I03HABaTEIbHBIX MOTHBOB B MOJIYUEHHUH M MOCIEAYIOLIEM aHalu3e HHGOpMaluu O
MEPEOBbIX TOCTUKEHUAX COBPEMEHHOM OTEYECTBEHHON XUMUH;

3) 1yXOBHO-HPABCTBEHHOT0 BOCTIUTAHMS:

HPABCTBEHHOI'O CO3HAHMS, STUYECKOTO MTOBEACHHS;

CIIOCOOHOCTH OIICHMBATh CHUTYAIlMH, CBS3aHHBIE C XHMHYECKUMHU SIBICHUSMH, W TPUHUMATH
OCO3HAHHBIE PEUIEHUs], OPUEHTUPYSICh HA MOPATIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

TOTOBHOCTH OLIEHUBATh CBOE MOBEJEHUE U MOCTYNKH CBOMX TOBApHUILEH ¢ MO3UIMI HPaBCTBEHHBIX U
MPaBOBBIX HOPM M OCO3HAHUE MOCIEACTBUI 3TUX MOCTYIKOB;

4) popMupoBaHNs KYJbTYPbl 310POBbS:



NOHUMAaHMS IIEHHOCTEH 3/10pOBOr0 M 0€30MacHOTr0 00pa3a *KHU3HU, HEOOXOIUMOCTH OTBETCTBEHHOTO
OTHOILEHMSI K COOCTBEHHOMY (PM3UYECKOMY M IICUXUYECKOMY 3/I0POBBIO;

coOuro/IeHusI TpaBUi OE301IaCHOTO OOpalieHHs C BEUIECTBAaMHU B OBITY, MOBCETHEBHON XKU3HU U B
TPYZAOBOM ACATEIbHOCTH;

NOHMMAaHMS LIEHHOCTH NPaBWI HHIUBUAYAJbHOTO W KOJUICKTHBHOTO O€30IIaCHOTO MOBEJICHHS B
CUTYaLUsAX, YTPOKAIOIUX 30POBbIO U KU3HU JIIOEH;

OCO3HAHMS MOCTIEICTBUIM U HETIPHUATUS BPEIHBIX MPUBBIYEK (YHOTPEOICHUS aKOTOJIsl, HAPKOTHUKOB,
KypeHus);

5) TpyAoBOro BOCIMTAHUSA:

KOMMYHHKaTUBHOH KOMIIETEHTHOCTH B Y4€OHO-UCCIIEI0BATEIbCKON JEATEIIbHOCTH, OOLIECTBEHHO
II0JIE3HOM, TBOPUECKOM M IPYIMX BUJAX JESATEIBHOCTH;

YCTAHOBKM Ha aKTUBHOE Y4acTHE B PELIEHHM NPAKTUYECKUX 3ajjay COLMAIbHON HalpaBIeHHOCTH (B
paMKax CBOEro Kjiacca, LIKOJIbI);

UHTEpeca K IPAaKTUYECKOMY HM3YyYCHMIO MPO(eccCHil pa3iMyHOro poja, B TOM YHUCIIE Ha OCHOBE
IPUMEHEHHUS IPEIMETHBIX 3HaHUH 10 XUMUH;

YBa)XCHHUs K TPYLY, JTIOASIM TPYyJla U pe3ybTaTaM TPYAOBOH I€ATENbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOpY WHAMBHIYAIBHOM TpaeKTOpuu oOpa3oBaHus, Oymymien
npodeccud W peanu3aldud COOCTBEHHBIX JKM3HEHHBIX IUIAHOB C Y4Y€TOM JIMYHOCTHBIX MHTEPECOB,
CIOCOOHOCTEN K XMMUHU, HTHTEPECOB U MOTPEeOHOCTEH 00111eCTBa;

6) IK0JI0rH4eCKOro BOCIIUTAHMS:

HKOJIOTMYECKHU 11€JIECO00Pa3HOr0 OTHOLIEHHS K IPUPOJE, KaK UCTOYHUKY CYLIECTBOBAHMS KU3HU Ha
3emire;

NOHMMAaHHUS IM00AILHOTO XapaKTepa dKOJIOTMYECKUX MTPOOIIeM, BIUSHUS IKOHOMUYECKUX MPOLIECCOB
Ha COCTOSIHME ITPUPOJHOM U COLIMAIIBHON CPEbI;

OCO3HAaHHA HEOOXOJMMOCTH WCIOJb30BAaHUS JOCTMOKEHUH XUMHUHM JJIs  PEIIeHUs BOIIPOCOB
palMOHaIbHOIO IPUPOIOIIOIB30BaAHNUS;

AKTHUBHOTO HENPUATHSA JACUCTBUM, NPUHOCALIMX BPEN OKPYXKAIOWIEH NPUPOJHON Cpele, yMEHUs
IPOTHO3UPOBATh HEOJIArONpPUATHBIE HKOJOTMUYECKUE IIOCIEJCTBHUS MpEeAlPUHUMAEMbIX JeHCTBUH U
peoTBpallaTh Ux;

HaJIM4YUs Pa3BUTOTO DKOJIOTMYECKOTO MBILIUICHHUS, SKOJIOTMYECKON KYJIbTYpBI, ONbITa AECATEIbHOCTU
9KOJIOTMYECKOH HANpaBIEHHOCTH, YMEHHSI pYKOBOACTBOBATHCS UMU B I03HABATEIbHONW, KOMMYHUKAaTUBHON
U COIIMAJIbHOM MPaKTHKE, CIOCOOHOCTU M YMEHHUSI aKTUBHO IPOTUBOCTOSATH UIEO0IOTUN XeMo(oouu;

7) HEHHOCTH HAY4YHOI'0 ITO3HAHUSA:

c(OpPMHPOBAHHOCTH MUPOBO33PEHMSI, COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U
0OIIECTBEHHON IIPAKTHUKH;

NOHUMAaHMs CreHU(PUKN XMMUU KaK HayKH, OCO3HaHUs €€ poiu B (JOPMHPOBAHUHU PALMOHATIBHOTO
HAyYHOTO MBIIUIEHUS, CO3/IaHUU LIEJIOCTHOTO MpPEJICTaBICHUs] 00 OKpY)KaloIleM MHUpE KaK O €IUHCTBE
OpUPOBl M YeJIOBeKa, B MO3HAHMM HPUPOIHBIX 3aKOHOMEPHOCTEH M pEIIeHUH MpoOJieM COXpaHEHUs
IPUPOIHOTO PAaBHOBECHS;

yOexXJIEHHOCTH B 0CO0OM 3HAUMMOCTM XHMMHUHM JJs COBPEMEHHOM NMBHMIM3alMU: B €€
TYMaHUCTUYECKOW HANpaBICHHOCTH U Ba)KHOM POJM B CO3JaHUU HOBOM 0a3bl MaTepHalbHON KYJIbTYpBI,
peleHny TI00aNbHBIX MPOOJIeM YCTOMYMBOIO Pa3BUTHS YENIOBEYECTBA — CHIPbEBOM, IYHEPreTUUECKOil,
MUIIEBONH U HKOJIOTMYECKOM 0e30macHOCTH, B PAa3BUTUU MEAUIIMHBI, 00ECIIEYEeHUH YCIOBUN YCIEUIHOTO
TPYyZa ¥ SKOJIOTHYECKH KOM(POPTHOM KU3HU KaXKJI0T0 YJieHa 00IIeCTBa;

€CTECTBEHHO-HAYYHOW IpaMOTHOCTU: NMOHMMAaHHUS CYIIHOCTH METOJIOB MO3HAHHS, MCIOJIb3yEMbIX B
€CTECTBEHHBIX HAyKax, CIIOCOOHOCTH HCIOJIb30BaTh IOJIydyaeMble 3HAHMUSA Ui aHalu3a M OOBSCHEHUs
SBJICHUN OKPYXKAIOLIEr0 MUpa W MPOUCXOAAIMX B HEM H3MEHEHUH, yMEHHs JelaTh 0O0OCHOBaHHbBIE
3aKJIFOYEHHs. Ha OCHOBE HAYYHBIX (DaKTOB M HMEIOIIMXCS JAHHBIX C ILEJbI0 IMOJYYEHHsS JOCTOBEPHBIX
BBIBO/JIOB;

CHOCOOHOCTH CaMOCTOATENbHO MCIIONB30BaTh XMMUYECKHE 3HAHMS Ui pelIeHus mpolieM B
pEeaIbHBIX KU3HEHHBIX CUTYaIUsX;



MHTEpeca K MO3HAHUIO U MCCIIEA0BATEIBCKON IEATEIHHOCTH;
TOTOBHOCTH M CIIOCOOHOCTH K HEMPEPHIBHOMY OOpPa30BaHHMIO U CaMOOOpPa30BaHHUIO, K aKTUBHOMY
MOJIYYCHHIO HOBBIX 3HAHUHU 110 XUMHUH B COOTBETCTBUHU C >KU3HCHHBLIMU HOTpe6HOCT$IMI/I;
UHTEpeca K 0COOCHHOCTSIM TPy/a B Pa3JIMYHBIX cepax MpodhecCHOHATBFHON e TeIbHOCTH.
METANPEIMETHBIE PE3YJIbTATHI

MertanpeamMeTHbIE pe3yIbTaThl OCBOCHHUS Y4EOHOTO MpeaMeTa « X UMHUS» Ha YPOBHE CPETHETO OOIIEro
00pazoBaHMs BKIIOYAOT:

3HaUMMBIC U1 (OPMHUPOBAHUS  MHPOBO33PCHHSI  OOydUaIOMUXCS — MEXKIUCIUTUTMHAPHBIC
(MEeXMpeaMeTHbIE) OOIIeHAyYHbIE IOHSATHS, OTPAXKAIONIWE IEJOCTHOCTh HAyYHOW KAapTUHBI MHpa U
crenupuKy METOJIOB IMO3HAHUS, MCIIOIB3yeMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIEeCTBO, YHEPTHs,
SIBJICHHE, TPOIECC, CHCTeMa, HAy4YHBIM (aKT, MPUHIUI, THIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpPHS,
UCCIIeIOBaHKE, HAOIIOICHUE, U3MEPEHUE, SKCIICPUMEHT U IPYTHUC);

YHUBEpCalIbHbIC Yy4eOHbIE JEeUCTBHS (IMO3HABaTEIbHBIC, KOMMYHUKATHBHBIC, PETYJISTUBHBIC),
obecnieunBaromue (GopMupoBaHHEe (DYHKIMOHAIBLHON TI'PAaMOTHOCTH ¥ COIMAIBHON KOMITETEHIIUU
oOy4aromuxcs;

CIIOCOOHOCTh O0YYarOMIMXCsl UCTIOIB30BaTh OCBOCHHBIE MEKIUCIMILIMHAPHEBIC, MUPOBO33PEHYCCKHE
3HAHUS U YHUBEpCAIbHbIC Y4eOHbIE IEHCTBUS B TO3HABATENILHOMN U COIIMAILHOM MPaKTUKE.

MeranpeqMeTHbIe  pe3yNbTaThl  OTPAXKAIOT  OBJAJCHWE  YHUBEPCAIBHBIMH  YU4COHBIMU
MO03HABATEILHBIMU, KOMMYHHUKATUBHBIMU U PETYJISATUBHBIMH JICHCTBUSMHU.

Ogi1ajieHHe YHHBEPCAJIBLHBIMU YUeOHBIMH MO3HABATEIbHBIMH 1€HCTBUSIMU:

1) 6a30Bble JJOrMYecKHE AeHCTBHS:

CaMOCTOSITEIILHO (JOPMYITUPOBATEH U aKTyaTU3UPOBAThH MTPOOJIEMY, BCECTOPOHHE €€ pacCMaTpUBATh;

OTpPENETATh 1SN JeATEIBbHOCTH, 3aJlaBasl MapaMeTpbl U KPUTEPHH HX JTOCTHIKCHHUS, COOTHOCHTH
PE3YIIBTATHI ISATEIIBHOCTH C ITOCTABJICHHBIMHY HIEIISIMU;

WCITOJIB30BaTh MPU OCBOCHHH 3HAHHWK MPHUEMBI JIOTHYCCKOTO MBIIUICHUS — BBIICIATH XapaKTEPHBIC
NPHU3HAKW TOHSATHH M YCTAaHABIWBATHL MX B3aMMOCBS3b, MCIOJB30BAaTh COOTBETCTBYIOIIME TOHSATHS IS
OOBSCHCHUS OTIICTbHBIX (DAKTOB U SIBJICHUM;

BBIOMpATh OCHOBAHUS M KPUTEPHH TS KJIACCU(DUKAIIMH BEIECTB H XUMHUYCCKHUX PEAKIIHIA,

yCTaHaBIMBATh MPUUNHHO-CJIEICTBEHHBIEC CBSI3U MEXKy U3Yy4aeMbIMU SBJICHUSIMU;

CTPOUTH JIOTUYECKUE PACCYXKICHHUS (MHIYyKTHBHBIC, JCIyKTHBHBIC, IO AHAJIOTHH), BBISBIIATH
3aKOHOMEPHOCTH U MTPOTUBOPEUHS B pACCMATPUBAEMBIX SIBJICHHIX, POPMYITHPOBATH BEIBOJIBI M 3AKITIOUEHUS;

MPUMEHSTh B IMPOIIECCEe TMO3HAHUS, UCTIOIh3yeMble B XHUMHUA CUMBOJIMYCCKUE (3HAKOBBIC) MOJICIIH,
npeoOpa3oBbIBaTh MOJETBHBIC MPEACTABICHUS — XUMHUYECKHI 3HaK (CHMMBOJ) JJIEMEHTa, XMUMHUYECKas
dopMyIa, ypaBHEHHE XUMUYECKOW PEAKIIMU — NP PEIICHUU YIeOHBIX MO3HABATEIBHBIX U MPAKTUICCKUX
3a/1a4, MPUMEHSTh HA3BaHHBIE MOJEIbHBIC TPEICTABICHUS MIJI BBISIBICHUS XapaKTePHBIX MPU3HAKOB
M3y9aeMbIX BEIIECTB M XUMUYCCKHUX PEAKIIHIM.

2) 0a3oBbIe HCCIeA0BaTEIbCKUE 1eliCTBUS:

BJIQJICTh OCHOBAMH METOJIOB HAYYHOTO TIO3HAHUS BEIIESCTB M XUMHUYCCKUX PCAKITUH;

dbopMynupoBaTh LIETH U 3a7a4d KUCCIENIOBAHUS, HCIOIb30BaTh MOCTABICHHBIE U CAMOCTOSTEIHHO
c(hOpMyJIMPOBAHHBIE BOITPOCHI B KAYECTBE MHCTPYMEHTA ITO3HAHUS M OCHOBHI JIUIsl (POPMHUPOBAHUS TUTIOTE3BI
0 MPOBEPKE MPABIIBHOCTH BBICKA3bIBAEMBIX CYKICHUM;

BJIQJICTh HaBBIKAMU CaMOCTOSTEIPHOTO IJIAHUPOBAHUS U TIPOBEJACHHS YYCHUYESCKHX YKCIIEPUMEHTOB,
COBEpIIICHCTBOBATh YMEHHUs HAONIOAAaTh 3a XOJOM TIPOIECCca, CAMOCTOSITETFHO IPOTHO3UPOBATH €ro
pe3ynbrar, (GOpMyJIHpPOBaTh OOOOIICHHWS ¥ BBIBOJIBI OTHOCHTEIBHO JIOCTOBEPHOCTH pPE3YJITATOB
HCCJICJTIOBAHMSI, COCTABIISATh 0OOCHOBAHHBIN OTYET O MPOJIETAHHON paboTe;

PHOOpPETaTh OIBIT YYCHHUYECKOH HCCIIEA0BATEIBCKON M IMPOCKTHOW JCSITEILHOCTH, IPOSBIATH
CIIOCOOHOCTh U TOTOBHOCTh K CaMOCTOSITEIbHOMY IIOMCKY METOJOB pEIICHHs] MPAaKTUYECKUX 3ajaad,
MIPUMEHECHHIO Pa3IMYIHBIX METOJIOB ITO3HAHUS.

3) padora ¢ nHpopmManmeii:



OPUEHTHPOBAThCSI B PA3JIMYHBIX HCTOYHMKAX HH(OpManuy (HaydyHO-TIOMYyJIsIpHAs JIMTepaTypa
XMMHYECKOTO COJIEpKaHHUA, CIpaBOUYHbIE MOcoOus, pecypchl MHTepHeTa), aHaau3upoBaTh MHPOPMALUIO
pa3MyHBIX BHAOB M (OpPM TPEACTAaBICHHS, KPUTUYECKH OICHUBAaTh €€ JIOCTOBEPHOCTh H
HENPOTUBOPEUUBOCTb;

(dopMyIHpOBaThH 3aMpPOChl U MPUMEHATh Pa3IMYHbIE METOABI MPH MOUCKE M 0TOOpEe MH(POpMAaLUH,
HE0O0XO0AMMOM IS BBIIIOJHEHUS y4eOHBIX 3a/1a4 ONpeAeIEHHOrO TUIIa;

nproOpeTaTh OIBIT UCIOIB30BAHUS HH(POPMAIIMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTHHA U Pa3IMYHbBIX
HIOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO BBIOMPATh ONTUMANIbHYIO (popMy mpencTaBieHUss HHPOpPMAIUH (CXeMbl, TpaduKy,
JarpaMMsl, TaOJIULbl, PUCYHKH U IpYTHE);

UCIIOJIb30BaTh HAYYHBIA SI3bIK B KA4eCTBE CPEICTBAa IMpH paboTe ¢ XUMHUYECKOW HH(OpMAaIHen:
OPUMEHATh MEXIpeAMeTHble ((u3nyeckue M MareMaTUdecKue) 3HaKM M CHUMBOJIBL, (OPMYJIBL,
ab0peBUaTypbl, HOMEHKIIATYPY;

UCIIOJIb30BaTh U IPE0OPa30BbIBATh 3HAKOBO-CUMBOJIUYECKUE CPEICTBA HATIIATHOCTH.

OBJiajieHNe YHUBEPCAIbLHBIMH KOMMYHHKATHBHBIMM A€l CTBUSIMU:

3aJ]aBaTh BOIIPOCHI 10 CYIIECTBY 00CYX1aeMOI TEMbI B X0/I€ AUAJTI0ra U/UIIH AUCKYCCHUHU, BBICKAa3bIBATh
uzied, GopMyIMpoBaTh CBOM MPEIOKEHUSI OTHOCUTENILHO BBIIOJIHEHHS ITPEIOKEHHON 3a/1a4u;

BBICTYIIaTh C [pE3€HTAlel pe3y/lbTaTOB  IO3HABATENBbHOM  JEATEIBHOCTH, IOJIYYEHHBIX
CaMOCTOSITENIFHO HWJIM COBMECTHO CO CBEPCTHHKAMH IIPH BBIIIOJHEHUH XUMHYECKOTO SKCIIEPUMEHTA,
IPaKTUYECKON pabOThI [0 MCCIIEJOBAHUIO CBOMCTB M3y4aeMbIX BELIECTB, peau3alii yueOHOro NpoeKTa u
(GopMynHpOBaTH BBIBOJBI 10 pe3yJIbTaTaM MPOBEAEHHBIX UCCIIEAOBAHUI IyTEM COTJIACOBAHUS TO3HMIUHN B
xo/Jie 00CyKeHNs 1 0OMEHA MHEHUSIMH.

OgJiaieHNe YHUBEPCAIBLHBIMH PeryissTUHBHBIMH JIedCTBUSIMU:

CaMOCTOSITENIbHO IUIAHUPOBATh U OCYIIECTBIISITH CBOIO [T03HABATENIbHYIO IS TEIbHOCTD, ONpeAeisis e
el W 33]]aui, KOHTPOJIMPOBATh U N0 Mepe HEOOXOIMMOCTH KOPPEKTHUPOBATH MpEIiaraeMblii allrOPUTM
JeMCTBUI MPH BBIMOJIHEHUHM Yy4eOHBIX M HCCIEeI0BaTeIbCKUX 3a/1ad, BbIOMpaTh Haubosiee 3((eKTUBHBIN
CHOCO0 MX PEHICHUs C YUETOM MOITYYEeHHUSI HOBBIX 3HAHUN O BEIIECTBAX U XUMHUECKUX PEAKIIUSX;

OCYILECTBIISATh CAMOKOHTPOJIb CBOEH AEATEIbHOCTH HA OCHOBE CAaMOAHAIN3a U CAMOOLIEHKH.

INPEJIMETHBIE PE3YJIBTATDBI
10 KUIACC

[IpeameTHbIE pe3ynbTaThl OCBOEHUS Kypca «OpraHudeckas XuMHUsD OTPAXkKAIOT:

c(hOopMUPOBAHHOCTH MIPEACTABICHUN O XMMHUYECKON COCTABIISIIONIEH €CTECTBEHHO-HAYYHON KapTUHBI
MUpA, POJIM XUMUHU B TIO3HAHUU SIBJICHUN TPUPOJIBI, B JOPMUPOBAHUU MBIIIIICHUS U KYIbTYPHI TUYHOCTH, €€
(GYHKIIMOHATBHOM TPaMOTHOCTH, HEOOXOIUMOM I pelieHUs MPAKTUYECKHX 3aJad U IKOJOTUYECKU
000CHOBaHHOTO OTHOIIIEHHUS K CBOEMY 3/IOPOBBIO U IPUPOTHOM Cpelie;

BJIAJICHUE CHCTEMON XWUMHYECKHX 3HAHMI, KOTOpas BKIIIOYAET: OCHOBOMOJIATAIOUIME TOHSITHS
(XMMUYECKUIl ~ DIEMEHT, aToM, DJJeKTpOHHas  00oJoYka  aToMa, MOJIEKYJla,  BaJ€HTHOCTH,
3JIEKTPOOTPHUIIATEIHFHOCTh, XUMHUECKAs CBSI3b, CTPYKTYpHas popMyia (pa3BEpHYTast M COKpaIIEHHAs ), MOJIb,
MOJISIpHAsl Macca, MOJISIPHBIN 00BEM, YIIepOoaHbIN CKeeT, (YHKIIMOHATbHAS TPYIa, paauKail, U30Mepus,
M30MEphl, TOMOJIOTUYECKUM P, TOMOJIOTH, YIJII€BOJOPO/bI, KUCIOPOI U a30TCOJAEPKAIINE COCIUHEHMUS,
MOHOMED, TOJTUMEDP, CTPYKTYPHOE 3BEHO, BEICOKOMOJICKYIISIPHBIE COSTMHEHUS); TEOPUU U 3aKOHBI (TEOPHs
CTPOCHHUsI OpraHnYecKux BemecTB A. M. byTiiepoBa, 3ak0H COXpaHEHUST MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CHMBOJIMYECKHUM A3bIK XUMHUU; MUPOBO33PEHYECKUE 3HAHUS, JIEKAIIME B OCHOBE NOHUMAHUS IPUUMHHOCTH
M CHCTEMHOCTH XHMHUYECKHUX SBJICHHH, (PaKTOJOTHYECKHE CBEICHHS O CBOMCTBAX, COCTaBE, MOJYYCHUH U
0€30MacHOM HCIIOJIb30BAHUH BAKHEHUIIINX OPraHUYECKHX BEIIECTB B OBITY M MPAKTUYECKON AESITETbHOCTH
YEJI0BEKa;



c(OPMHPOBAHHOCTh yMEHHUH BBIABIATH XapaKTEpPHbIC TPU3HAKU TOHATHH, YCTaHABIMBATh MX
B3aMMOCBS3b, UCIIOJIb30BaTh COOTBETCTBYIOIINE TOHATHS IIPHU ONMCAHUH COCTABa, CTPOEHUS U IPEBPAILCHUI
OPraHUYEeCKUX COCIUHEHUM;

C(OPMHPOBAHHOCTE ~ YMEHHUH  MCIOJB30BaTh XMMHUYECKYHD CHMBOJMKY JJISi  COCTaBJICHUS
MOJICKYJSIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpalIEHHOW) (OpMyaT OpraHMYECKHMX BEUIECTB U
YPaBHEHHUI XHMMHYECKHX pEaKLUUd, W3rOTaBIMBATH MOJEIM MOJIEKYJ] OPraHWYECKUX BEIIECTB IS
WUTIOCTPALMM UX XUMUYECKOIO U IPOCTPAHCTBEHHOI'O CTPOEHNUS;

c(OPMHPOBAHHOCTh YMEHUI yCTaHABIUBATh MPUHAUIEKHOCTh U3YYEHHBIX OPraHUYECKUX BEILECTB
[0 UX COCTAaBY M CTPOCHUIO K ONPEACNEHHOMY Kiaccy/Tpynne coeluHeHH (YriieBOIOpPO/Ibl, KUCIOPOa U
a30Tco/EpKalllue COCIUHEHUS, BBICOKOMOJEKYJISIPHbIE COCIMHEHMsI), JaBaTb MM Ha3BaHUs IO
cucremarnueckoir Homenkiarype (IUPAC), a Takke mpuBOAWTH TPUBHAIBHBIC HA3BaHUS OTACIbHBIX
OpPraHUYECKUX BELIECTB (3TUJIEH, IPOIMIIEH, alleTUJICH, STUIEHTJIMKOIIb, MIULEpUH, (eHo, (PopMalIbIETH I,
aleTabJETU], MypaBbUHAsl KHUCIOTA, YKCYCHas KHCJIOTa, OJEHMHOBAs KHUCIIOTA, CTEAPUHOBAsL KUCIOTA,
IJII0K033a, PPYKTO3a, Kpaxmall, LeJUII0I103a, [IIULUH);

c(OPMHUPOBAHHOCTh YMEHHSI ONPENENIATh BHJbI XUMUYECKOH CBSA3M B OPraHMYECKHX COCIMHEHHIX
(omMHApHBIC U KPATHEIE);

c(OpMUPOBAHHOCTh YMEHUSI IPUMEHSITH IIOJIOKEHUS TEOPUU CTPOSHMSI OpraHUYECKUX BeniecTB A. M.
BytnepoBa 151 00bsCHEHHS 3aBUCUMOCTH CBOMCTB BELIECTB OT UX COCTABA M CTPOCHMSI; 3aKOH COXPaHEHHUs
Macchl BEIIECTB;

c(OPMHPOBAHHOCTh YMEHMH XapaKTepU30BaThb COCTaB, CTPOEHHUE, (U3NYECKHE M XUMHUYECKUe
CBOICTBa TUIIMYHBIX [IPEICTABUTENIEH PA3IMUYHBIX KJIACCOB OPraHUYECKUX BELIECTB (METaH, 3TaH, 3TUJIECH,
NpONWICH, aueTwieH, OyranueH-1,3, MerwnOyranueHn-1,3, GeH307, METaHOJ, 3TAHOJ, STHICHIJIHKOJIb,
TIIMIEepUH, (HEHOJ, aleTaibIeru], MypaBbHHAas W YKCYCHasi KHCIOTHI, TJIIOKO3a, Kpaxmaj, IeJUTI0J03a,
aMMHOYKCYCHasi KHCJIOTa), WUIFOCTPUPOBATh TIE€HETHYECKYIO CBSI3b MEXAY HHMHU YpaBHEHHUSIMHU
COOTBETCTBYIOIINX XUMUYECKUX PEAKINHA C UCIIOJIb30BAHHEM CTPYKTYPHBIX (POPMYIT;

c(OPMHPOBAHHOCTh YMEHHUSl XapaKTepu30BaTb MCTOYHHUKH YIJIEBOJOPOJHOIO ChIpbs (HE(DTH,
IPUPOJIHBIN ra3, yrojib), CHOCOObI UX NepepaboTKU U MPaKTUYECKOE NPUMEHEHUE TPOAYKTOB epepaboTKu;

c(OPMHPOBAHHOCTb YMEHUH IPOBOJIUTH BHIUMCIICHUS 110 XUMHUECKUM YpaBHEHUAM (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOrO BEIIECTBA WJIM MPOAYKTAa PEAKIMU MO M3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJTHOTO U3 UCXOJIHBIX BEILIECTB MJIM IPOAYKTOB PEAKIINN);

c(OpMHUPOBAHHOCTh YMEHUH BJIa/IETh CUCTEMON 3HAHUN 00 OCHOBHBIX METO/AaX HAyYHOI'O MO3HaHUS,
UCMOJIb3YEeMbIX B XHMUHU IPH W3YYEHHM BEIIECTB M XMMUYECKHUX sIBICHHH (HaOitoJeHHe, U3MEpEeHHUE,
JKCIIEPUMEHT, MOJICIUPOBAHUE), UCIIOJIb30BATh CUCTEMHbIE XUMUUECKHE 3HAHUSI 111 IPUHATHUS PEILICHU B
KOHKPETHBIX JKU3HEHHBIX CUTYallUsAX, CBA3aHHBIX C BEUIECTBAMM U UX IPUMEHEHHEM;

c(hOpMUPOBAHHOCTh YMEHHMM COOJIOJaTh TMpaBUjia TIOJIH30BAHUS XUMHUYECKOM TOCYAOW W
1a0opaTOpHbIM O0OpYJOBaHUEM, a TakXe MpaBuUia OOpalleHHs C BEUIECTBAMH B COOTBETCTBUHU C
MHCTPYKIHUSMU IO BBIIOJHEHUIO JTA00PAaTOPHBIX XUMUYECKUX OIBITOB;

c(OpPMHPOBAHHOCTh YMEHUI MJIAHUPOBATh U BBINOJIHATh XMMUYECKHHA IKCIIEPUMEHT (TIpeBpaIleHUs
OpraHMYECKUX BEILECTB MPU HArpeBaHWUM, MOJyYEHHE ITHIIEHA M HW3Y4YEHHE €ro CBOMCTB, KaueCTBEHHBIE
pEeaKIMKU OpPraHUYEeCKUX BELIECTB, JEHATypalus OEIKOB NpPH HArpEBAaHUM, I[BETHHIE pEaKIMMU OEIKOB) B
COOTBETCTBUHU C IPAaBHJIAMU TEXHHMKHU O€30MAaCHOCTH MpU OOpaIleHHWU C BELIECTBAMH U J1a0OPaTOPHBIM
000pyJIOBaHUEM, MPEACTABIATh PE3yJbTaThl XMMUYECKOIO SKCIEpUMEHTa B (hopMe 3alucH ypaBHEHUH
COOTBETCTBYIOIIMX peaklnii U GOpMyINPOBATh BHIBO/IBI HA OCHOBE 3TUX PE3yJbTaTOB;

c(OPMHPOBAHHOCTh YMEHUN KPUTHUYECKH aHATM3UPOBATh XUMHUECKYI0 HH(POPMAIUIO, TIOTY4aeMyIo
U3 pa3HbIX UICTOYHHUKOB (CpesicTBa MaccoBoi nHGopManuu, IHTepHET u Apyrux);

c(OpPMHPOBAHHOCTh YMEHHH COOINIIO/IaTh MpPaBUJIa HKOJOTHYECKH IIeJIeCOO0Pa3HOTO IMOBEJIEHHS B
OBITY U TPYJIOBOM JESATENLHOCTH B LEJSIX COXPAaHEHUS CBOETO 3/I0POBBS M OKPYXKAIOIIeH MPUPOAHOM Cpeibl,
OCO3HaBaTh OMNACHOCTh BO3AECHUCTBHUS HAa >KMBBIE OPraHU3MBl ONPEICIEHHBIX OPraHUYECKUX BEILECTB,
noHumast cmbica nokazaresns 1K, nosicHsITh Ha mpuMepax crnocoObl YMEHBIIEHHUS U NMPEAOTBPAILEHUS UX
BPEIHOTO BO3ACHCTBHSI HA OPraHU3M UYEJIOBEKa,



JUTsE 0OYYaIOIUXCsl ¢ OTPAHUYCHHBIMUA BO3MOXKHOCTSIMU 3[IOPOBBS: YMEHHE MPUMEHSTH 3HAHUS 00
OCHOBHBIX JIOCTYITHBIX METOJIaX MO3HAHUS BEIIECTB U XMMHUECKUX SBJICHMUIA;

JUISL CTICTIBIX M CIA00BUASIINX OO0YYAIOUINXCS: YMEHUE UCIIOIB30BATh PElIbe(h)HO-TOUCUHYIO CHCTEMY
o6o3nauenunii JI. bpaitns nis 3anucu XxuMuueckux Gopmyi.

11 KUIIACC

[IpenmeTHbIE pe3yabTaThl OCBOEHUs Kypca «O01as 1 HeopraHudeckasi XuMus» OTpaXkaroT:

c(hOpPMUPOBAHHOCTH MPEACTABICHUIN: O XUMHUECKON COCTABJISAIONICH €CTECTBEHHO-HAYYHOW KapTHHBI
MUpA, POJIM XUMHUHU B TIO3HAHUU SIBJICHUN TIPUPOJIBI, B POPMUPOBAHUU MBIIICHUS U KYJIbTYPbI TUYHOCTH, €€
(YHKIMOHATBHON T'PaMOTHOCTH, HEOOXOAMMOM JUIS PELICHHS MPAKTUYECKHX 3a/7a4 U HKOJOTHUYECKH
000CHOBAHHOT'O OTHOILIEHUS K CBOEMY 3/IOPOBBIO U MIPUPOIHOI cpejie;

BJIQ/ICHUE CUCTEMONM XMMHYECKMX 3HAHUH, KOTOpas BKJIOYAET: OCHOBOIIOJATAIOLINE IOHSATHUS
(XMMHYECKHUI 3JIEMEHT, aTOM, HU30TOIl, S-, P-, O- 3JIeKTPOHHbIE OPOUTAIM aTOMOB, MOH, MOJIEKYJIa, MOJIb,
MOJISIPHBI  00BEM, BaJICHTHOCTb, AJIEKTPOOTPHIATEIBHOCTh, CTETEHb OKHUCIICHHS, XUMHUYECKas CBS3b
(KoBaJleHTHasl, MOHHAs, METAJUIMYecKas, BOJAOPOJHAs), KpUCTAIMYecKass pemérka, TUIBl XUMUYECKUX
peakuuid, pacTBOp, 3JIEKTPOJMUTHI, HEIIEKTPOJUTHI, SJIEKTPOJIUTHUECKAs AMCCOLUAINS, OKUCIUTENb,
BOCCTaHOBUTEJNb, CKOPOCTh XUMUYECKOW PEaKIMK, XUMHUECKOE PAaBHOBECHE); TEOPUU U 3aKOHBI (TEOpHs
ANEKTPOJIUTUYECKON AUcCcoManny, nepuoanueckuii 3akod J[. 1. MenaeneeBa, 3akOH COXpaHEHHSI MacChl
BEIIECTB, 3aKOH COXPAHEHMsI M MPEBPAIICHUS] DHEPTHMH MPU XUMHUYECKHX PEaKIHUsAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SA3BIK XUMUHU, MUPOBO33PEHUECKHE 3HAHMS, JIEXKAIlME B OCHOBE MOHUMAaHUs IPUUUHHOCTU
U CUCTEMHOCTH XMMUYECKUX SIBICHUMN, (DAKTOJIOTMUECKHE CBEIEHUSI O CBOWCTBAX, COCTaBe, MOJYyUYECHUU U
0€30M1aCHOM HCIT0JIb30BAHNHY Ba)KHEUIINX HEOPTaHUYECKHUX BEILIECTB B OBITY U IPAKTUUECKON 1€ATEIbHOCTU
YEJOBEeKa,

c(hOpMUPOBAHHOCTh YMEHHI BBISBIATh XapPAaKTEPHBIC IPU3HAKK TMIOHSATHUN, YCTaHABIUBATh UX
B3aUMOCB$I3b, UCIIOJIB30BaTh COOTBETCTBYIOLINE MOHITHUS MPU ONMUCAHUU HEOPTaHMYECKUX BELIECTB M UX
IIPEBPAILCHU;

c(OpMUPOBAHHOCTh YMEHUU HCIOJIB30BaTh XMUMHUYECKYI0 CHUMBOJIMKY JUIS COCTaBJICHHS (opMyIl
BEIIECTB M YPaBHEHUH XMMUYECKHUX peakiui, cuctemarnieckyro HomeHkinarypy (IUPAC) u TpuBnanbHbie
HA3BaHUS OTJENBbHBIX HEOPTaHUYECKUX BEIIECTB (yrapHbIi ra3, yriIeKUCIbIi ra3, aMMHaK, raméHas H3BecTh,
HeraméHasi U3BeCTh, IUThEBAs COJa, TUPUT U IPYTHE);

c(hOpMHUPOBAHHOCTh YMEHH OTNIPEIETSATh BaJICHTHOCTh U CTENIEHh OKUCIICHUSI XUMUYECKUX DJIEMEHTOB
B COEAMHEHMSIX PA3IMYHOIO COCTaBa, BUJ XUMHUYECKOW CBS3U (KOBaJIEHTHasl, MOHHAs, METaJuIMyecKas,
BOJIOPOJHAs) B COCAMHEHUSAX, THMN KPUCTAIUTMUECKON pEmETKH KOHKPETHOTO BellecTBa (aToMHasd,
MOJIEKYJISIpHasi, MOHHAas, MeETalJIM4ecKas), XapaKTep Cpeapl B BOJHBIX pacTBOpax HEOPraHMYECKUX
COE€IUHEHMI;

c(OpMUPOBAHHOCTh YMEHUW YCTAHABIMBATh MPHUHAJICKHOCTh HEOPTaHMYECKUX BEIIECTB MO MX
COCTaBy K ONpeAeraEHHOMY Kiaccy/Tpylie COoeluHEHUH (MpocThle BEIleCTBAa — METAJUIbl M HEMEeTalllbl,
OKCH/Ibl, OCHOBaHMsI, KUCIOTHI, aM(POTEpHBIE THIAPOKCUIBI, COJIH);

c(hOpMUPOBAHHOCTh YMEHUH pacKpbIBaTh CMBICT mepuoandeckoro 3akona JI. M. Menneneea u
JEMOHCTPHUPOBATh €r0 CUCTEMATU3UPYIOIYI0, 00bSICHUTEIbHYIO U IPOrHOCTUYECKYIO (DYHKIINU;

c(OpPMUPOBAHHOCTh YMEHHI XapaKTepU30BaTh OJJIEKTPOHHOE CTPOCHHE AaTOMOB XUMHYECKHX
sneMeHTOoB 1—4 mnepuonoB Ilepuomnueckoit cucrtembl xumuueckux dieMeHtoB JI. M. Menneneesa,
UCTIONIB3Ysl TIOHATHS «S-, P-, O-3JCKTPOHHBIC OpPOUTAIN», «IHEPIETUUYECKUE YPOBHU», OOBICHSATH
3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB XMMHUECKUX AJIEMEHTOB M UX COEAMHEHUH 10 MEPUOAAM U IrpyIam
[Iepuonnueckont cucremsl xumuieckux 3aeMeHToB . . Menzaeneesa;

c(OpMUPOBAHHOCTh YMEHHMI XapakTepu3oBaTh (ONUCHIBaTh) OOIIME XUMHUYECKHE CBOMCTBA
HEOPTraHWYECKHUX BEIIECTB PA3IMYHBIX KJIACCOB, TOATBEPKIATh CYLIECTBOBAHNE T€HETUUECKOU CBS3U MEXKIY
HEOPraHMYECKUMU BEIIECTBAMHU C TIOMOIIbIO YPaBHEHUI COOTBETCTBYIOUINX XUMHUECKUX PEAKIIN;



c(OPMHPOBAHHOCTh YMEHUS KJIACCH(PHUIIMPOBATH XMMUYECKHE PEAKIMH 10 PA3IUYHBIM MPU3HAKAM
(4MCITy M COCTaBY pearrpyolux BeIECTB, TEINIOBOMY 3(P(PEKTy peakiiuy, U3MEHEHHIO CTEIICHEW OKUCIICHUS
3JIEMEHTOB, 00PAaTUMOCTH PEAKLUH, YUACTHIO KaTalIn3aTopa);

Cc(OPMHUPOBAHHOCTh YMEHHUH COCTABIATh YPABHEHUS pPEAKUMH PA3IUYHBIX THIIOB, IOJHBIE U
COKpAaIlEHHBIC YPaBHEHUS PEaKLUil HOHHOTO OOMEHA, yYUTHIBAs YCIOBUS, IPH KOTOPBIX 3TH PEaKIUN HIyT
JI0 KOHILIA;

c(OPMHPOBAHHOCTh YMEHUH TPOBOJUTH PEAKIMH, MNOATBEPKIAIOIINE KayeCTBEHHBIH COCTaB
pa3IM4YHBIX HEOPraHUYECKUX BEIIECTB, PACIIO3HABATH OIIBITHBIM IIyTEM HMOHBI, IPUCYTCTBYIOIINE B BOJHBIX
pacTBOpax HEOPraHUYECKUX BEILECTB;

c(OPMHUPOBAHHOCTh YMEHMH PaCKpbIBaTh CYIHOCTb OKHCIIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIUN
IIOCPEACTBOM COCTABJICHUS 3JIEKTPOHHOTO OajaHca 3TUX peaKUui;

c(OPMHUPOBAHHOCTb YMEHHUM OOBSCHATH 3aBUCUMOCTh CKOPOCTH XUMUYECKOM PEaKLIMU OT Pa3InYHbIX
(bakTOpOB; XapakTep CMELICHHS XHMHYECKOTO PABHOBECHS B 3aBHCHMOCTH OT BHEIIHETO BO3ACHUCTBUS
(mpunnun Jle [larense);

c(OPMHPOBAHHOCTh YMEHUH XapaKTepU30BaTh XHMHUYECKHE IPOIECCHI, JIeKAIllue B OCHOBE
IPOMBIIIJICHHOTO TOJTY4Y€HHUSI CEpHON KHCIOThI, aMMHaKa, a Takke c(OpMUPOBaHHOCTh NPECTAaBICHUN 00
OOIIMX HAyYHBIX MPHHLIMIAX M SKOJIOTUIECKUX MPOOIIeMax XUMUIECKOTO MPOU3BOICTBA;

c(OPMHPOBAHHOCTh YMEHHUM MPOBOIUTH BBIUMCIIEHHS C MCIIOJIb30BAaHUEM IOHATHS «MaccoBas AOJ
BEIIECTBA B PaCTBOPE», OObEMHBIX OTHOLIEHHUI Ta30B MPU XUMUYECKUX PEAKLUAX, MACCHI BEIIECTBA WU
00bEMa ra3oB IO M3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce WIM OOBEMY OJHOIO M3 y4YacTBYIOLIMX B
peaKIy BEMIECTB, TEIUIOBOrO J(PQeKTa peakuuh Ha OCHOBE 3aKOHOB COXPAaHEHHS MacChl BEIIECTB,
IIPEBPALICHMS U COXPAHEHMSI DHEPTUU;

c()OPMHUPOBAHHOCTh YMEHUW COOJIOJATh TMpaBWIa IOJIB30BAHHMS XUMUYECKOW IOCYIOW U
1a0opaTOpHbIM O0OpYJOBaHUEM, a TakXe MpaBuUia OOpalleHHs C BEUIECTBAMU B COOTBETCTBUHU C
MHCTPYKLHUSAMU IO BBIIIOJHEHUIO JIAOOPATOPHBIX XUMUYECKUX OIBITOB;

c(OPMHPOBAHHOCTh YMEHUH IIAHUPOBATh U BBINOJHATH XMMHUYECKHH SKCIEPUMEHT (pa3iokKeHue
IIEPOKCHUA BOAOPOA B IIPUCYTCTBUU KaTAIM3aTOPA, OIPEIEICHUE CPEABI PACTBOPOB BELIECTB C IIOMOIIBIO
YHHUBEPCAJIBHOI'O MHIUKATOPA, BIUSHUE PA3JIMYHBIX (PAKTOPOB Ha CKOPOCTh XMMUYECKON peaKkIuK, peakiuu
MOHHOT'0 0OMEHa, KaYeCTBEHHbIE peaKLUu Ha Cyab(daT-, KapOOHAT- U XJIOPUA-aHUOHBI, Ha KATUOH aMMOHU,
pelIeHNe SKCIIePUMEHTAIBHBIX 33124 1o TeMaM «MeTaiuib» U «HemeTtannsl») B COOTBETCTBUU C ITPaBUIAMHU
TEXHUKHU 0€30IaCHOCTH MpHU OOpaIeHUH C BEIECTBAaMU U Ja00paTOPHBIM 000pYAOBaHUEM, MPECTABIATh
pe3yibTaThl XMMUYECKOTO 3KCIepHMEHTa B (hopMe 3amucu ypaBHEHUH COOTBETCTBYIOIIMX peakuuil u
(GbopMyIHUpOBaTh BBIBOJIbI HA OCHOBE ATUX PE3YJIbTATOB;

c(OPMHPOBAHHOCTh YMEHUN KPUTHUECKH aHATM3UPOBATh XUMHUUECKYI0O HHPOPMALIUIO, OIYy4aeMyIo
U3 pa3HbIX UICTOYHHUKOB (CpeICTBa MAaCCOBOM KOMMYHUKalMK, HTEpHET U Ipyrux);

c(OPMHPOBAHHOCTh YMEHHM COOJIIOJIaTh MpPaBUiIa SKOJOTHMUYECKH LIEIecO00pa3HOro MOBEICHUS B
OBITY U TPYJIOBOM JEATENBHOCTH B LIEJSIX COXPAHEHUS CBOETO 3/I0POBbS M OKPYKAIOLIeH MPUPOAHON Cpeabl,
OCO3HABaTh OINACHOCTb BO3JCHCTBHS HA JKUBBIE OPraHU3MBI ONPEAEIEHHBIX BELIECTB, NOHUMAs CMBICI
nokazarenst [TJIK, mosicHAT, Ha mpuMepax crnocoObl yYMEHBIIEHUS W NPEJOTBPAIICHHUS HX BPEIHOTO
BO3/ICICTBUS HA OPraHU3M Y€JIOBEKa;

JUIsl 00y4JaroluXcsl ¢ OrPaHUYEHHBIMU BO3MOKHOCTSMHU 3/I0pPOBbS: YMEHHUE MPUMEHATh 3HAHUS 00
OCHOBHBIX JIOCTYIIHBIX METOJIaX IMO3HAHUS BEUIECTB U XMMHUECKUX SIBJICHU;

JUTSL CJIETIBIX M CJIa0OBUAAIIMX OOYUYaIOUIUXCs: YMEHHUE HCIIONIb30BaTh Pebe(HO-TOYEUHYIO CUCTEMY
o0o3Hauenwuii JI. bpaiiss 11 3anucu XuMHuecKux Gopmyt.
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http://ru.wikipedia.org/wiki/Xumus Xumust 17151 BceX: WILTFOCTPUPOBAHHBIE MaTepHAJIbI 11O OOIIIEH,
OpPraHNYECKOM U HEOPTaHUYECKON XUMHUH



http://school-sector.relarn.ru/nsm Xumus u xu3ab — XX| Bek: HayqHO-TIOMYIISPHBIH
xypraihttp://www.hij.ruXumosa: coobiecTBo yuuTenei xumun Ha mopraie «CeTh TBOPYSCKUX
YUUTEIICH

http://it-n.ru/communities.aspx?cat_no=4605&tmpl=com IlIkoibHHKAM O XUMHH: CAUT XUMHUCCKOTO
daxynprera Antl'Y

http://www chem.asu.ru/abitur DiekTpoHnHas OuOIHOTEKA IO XUMUHU M TEXHUKE
http://rushim.ru/books/books.htm DiekrporHast 61OIHOTEKA YUeOHBIX MATEPHATIOB 10 XUMHH Ha ITOpTAJIe
Chemnet



TEMATHYECKOE INTAHUPOBAHHUE

10 KITACC
Ne HaumenoBanue pasnenoB u 1eM | Kosnue | Cogep:xxkanue o0ydeHust IIpoBepsiemble mpeaMeTHbie | OLeHOYHbIH
n/m | ydeGHOro mpeamera CTBO pe3yJIbTaThl OCBOEHUS | MOAYJIb
4acoB OCHOBHO# 00pa3oBaTeIbHOI
NMPOrpamMMbl
Pasznesa 1. TeopeTudyeckue 0CHOBbI OPraHUYeCKO XUMUH
1.1 | [penmer opranuyeckod XuMHUH. | 3 [Tpeamer opranndeckoit xumuu: | ChopMHUPOBAHHOCTD Texymmun
Teopus cTpoeHUsT OPraHUYECKHX €€ BO3HUKHOBEHME, PA3BUTHUE U | IPEACTABICHUN O XUMHUYEC- | KOHTPOJIb.
coenunennit A. M. byrieposa 3HAYEHUE B IOJYYEHHH HOBBIX | KOU cocraistomen | Temarnueckoe
BEILECTB U MaTrepuasoB. Teopusi | €CTECTBEHHOHAYYHOM KapTU- | OLIEHUBAHUE

CTPOEHUSA OpraHNU4YeCKHUX
coenunenuit A.M. bytneposa, ee
OCHOBHbBIE MOJIOKEHUS.
CrpyKTypHBIE dbopMyIb
OPraHUYEeCKHUX BEILIECTB.
['omonorus, HU30MEepHus.
Xumuueckas CBSI3b B
OPraHUYeCKUX COCIUHEHHUSX:
KpaTHbIE CBSA3U, G- U T-CBA3U.
IIpencrasienue 0
KJIaCCU(UKALUU OPraHUYECKUX
BEILIECTB. Homenkiarypa
OpPraHUYECKUX COEIMHEHUI
(cucremaTHueckasi) u
TpUBHUAJIbHbIE Ha3BaHUS
BOKHEMIIMX  IPEACTaBUTEIEH
KJIACCOB OPTraHUYECKUX BEIIECTB.
OKCIEpUMEHTAIbHBIE  METO/bI
W3y4EeHUS  BEIIECTB M  HX
[IPEBPALLCHUI:

e JleMoHCTpauuu:

Hbl MHUpPA, pPOJIM XHUMHU B
MO3HAHUH SIBJICHUN MPUPOJIBI,
B (DOPMHUPOBAHHH MBIILICHHS
U KYIbTYpbl JIMYHOCTH, €&
(YHKITMOHATILHOW ~ TPaMoT-
HOCTH, HEOOXOIuMOM ISt
pENICHUS TPAKTHYECKUX 33]a9
u HKOJIOTUYECKU
000CHOBAHHOTO OTHOIIEHUS K
CBOEMY 3JI0POBBIO u
IIPUPOJTHOM CpeJie.

Brnanenue CHUCTEMOM
XUMHUYECKHUX 3HAHUU, KOTOpas
BKITIOUAET:
OCHOBOTIOJIATAONIUE TTOHSATHS
(Monexyna, BaJICHTHOCT,
AEKTPOOTPHUIIATEITLHOCTD,
CTETICHb OKHCJICHUS,
XUMHYECKass CBS3b, MOJIb,
MOJIIpHAsi Macca, MOJSPHBIN
00BEM, YTIIEpOTHBIA CKEJNeT,
(yHKIIMOHANEHAS rpyma,
paJIMKaJI, U30MEPHSI, H30MEPBI,




— O3HaKOMJICHHE C oO0pasnamu
OPraHMYeCKHX  BEHIECTB U
MaTepuaIaMy Ha UX OCHOBE,

— OIBITBI 10 MPEBpAIICHUIO
OpTraHU4YCCKUX BCIICCTB npu
HarpeBaHUU (mnaBieHue,
00yrJIMBaHUE U TOPEHUE).

e JlabopaTopHBIC OTBITHI:

—  MOJICJIMPOBAHUE  MOJICKYJ
OpTraHN4YC€CKUX BCIICCTB

TOMOJIOTHYECKUIT ps,
TOMOJIOTH,  YTJIEBOJOPO/IBI,
KHCJIOPOJI- u a30TCOo-
JepIKaIme COCTMHEHUS,
OHMOJIOTUYECKH AKTHUBHBIC
BemiecTBa (YIrJI€BOIbI, >KUPBI,
OeyKu), MOHOMEp, IOJIUMED,
CTPYKTYpHOE 3BEHO,
BBICOKOMOJICKYJISIPHBIC
COCIMHEHMS);  TEOpUU U
3aKOHBI (TEOPHUs XMMHUECKOTO
CTPOCHHS OpPraHHYECKUX
Bemects  A.M. bytneposa),
3aKOHOMEPHOCTH, CHUMBOJIU-
YECKUH SI3BIK XUMUH,
(haKTOJIOTMUECKHUE CBEJCHHUS O
CBOMCTBaX, cocTaBe,
MOJIYYCHMHM U 0e30IacHOM
WCMOJIb30BAHUM  BaKHEUIIIHNX
HEOPraHUYECKUX

Y OPTaHWYECKUX BEIIECTB B
OBITY u MIPaKTUYECKON
JESTEIIbHOCTH YeJIOBEKA

Hroro no pazneny

Pasne

J1 2. YTJIeBOA0PObI

2.1

[IpenenbHble YIrIIEBOAOPOIBI —
AJIKaHbI

AJKaHBI: COCTaB M CTPOCHHE,
TOMOJIOTMYECKUHN psax. MeraH u
JTaH - MpoCTeMIIne
MPEACTABUTENH ATKAHOB: COCTAB,
XUMHYECKOe CTpOEHUE,
buznueckue W XUMHYECKUE
CBOMCTBa (peakuuu 3aMeIieHUs
U TOpEHHUs), HaAXOXKJIEHUE B

CpopMHUpPOBAaHHOCTh YMEHUM
BBISIBIIATD XapaKTepHbIE
NIPU3HAKU MOHATUH,
yCTaHaBJIUBATh ux
B3aUMOCBA3b, HCIIOJIB30BATH
COOTBETCTBYIOILIME  IMOHATHS
IIp¥  ONHMCAHUM  COCTaBa,
CTPOEHHSI M IPEBPALLEHUI
OPraHNYeCKUX COCTMHECHUM;

Texymmit
KOHTPOJIb




IPUPOJE,
IIPUMEHEHNE

IIOJIY4YCHUE u

c(hOpMUPOBAHHOCTh YMEHUU

HCIIOJIb30BaTh  XUMHUYECKYIO
CHUMBOJIUKY U COCTaBJICHMS
MOJIEKYJISIPHBIX u
CTPYKTYpPHBIX (pa3BEPHYTOIA,
COKpaIEHHOMN) bopmyn
OPraHMYECKUX BEIIECTB U
ypaBHEHUH XUMHYECKUX
peakuui, U3rOTaBIINBATh
MOJIENH MOJIEKY
OpPraHMYECKUX BEUIECTB JUIS
WJUTIOCTpaLiu ux
XUMHYECKOIO u

POCTPAHCTBEHHOT'O CTPOCHUS

2.2

HenpenenbHble  yriaeBomoOpoOAbI:
QJIKeHBI, aJIKaTUEHBI, AIKIHBI

AJIKEHBI: COCTaB M CTPOEHHUE,
TOMOJIOTUYECKUM PsI. DTUICH —
MPOCTEHIIINIA MPEJICTAaBUTEND
AJKEHOB: COCTaB, XHUMHUYECKOE
CTpOEHHE, ¢buznyeckue U
XUMHUYECKHE CBOWCTBA (peakiuu
THJIPUPOBAHUS,
raJOTeHUPOBAHUS, THUIPATALINH,
OKHUCJICHUS U TOJMMEPHU3AIIIH)
HaXO0XJICHUE B MIPUPOJIE,
MOJIydeHUE W NPUMEHEHHUE.
Ankanuensl: Oyramuen-1,3 u
MeTmi0yTaauen-1,3,
XUMHUYECKOE CTPOCHHUE, PEaKIIHst
MoJIMMEpU3aluu, MPUMEHEHUE
(mms  cuHTE3a TPUPOTHOTO U
CHHTETHYECKOTO  Kaydyka u
pe3uHbl). AJIKUHBI: COCTaB U
0COOEHHOCTH CTpOEHUS,
TOMOJIOTUYECKUU PsAll. AIETHIICH

CdopmupoBaHHOCTE yYMEHUU
yCTaHaBJIUBATh

MPUHAJICKHOCTh M3yYEHHBIX
OpPraHUYECKUX BEIECTB IO UX
COCTaBy M  CTPOEHHUIO K

OIPENICIIEHHOMY KJIacCy
(rpynme) COEIMHEHU I
(YyrneBomopoibl, KUCIOPOJ U
a30TCcOoJEpIKaIINe
COCIMHEHHS,
BBICOKOMOJIEKYJISIPHBIE
COCIMHEHUS), JaBaTb UM
Ha3BaHUS 1o
CHCTEMaTUYECKOMN
Homenkiarype (IUPAC);
ChopMHUpPOBAaHHOCTh YMEHUSA
ONpEeNIENATh BU/IBI
XUMHYECKON CBSI3U B

OpPraHMYECKUX COEIMHEHUSX
(oMHApHBIE U KpaTHBIE)

[IpakTryeckas
pabora




— MPOCTEUIHNI TPEACTAaBUTENb
AJKUHOB: COCTaB, XHUMHYECKOE
CTpOCHHE, ¢busnueckue U
XUMHUYECKHE CBOMCTBA (peakuuu
THJIPUPOBAHUS,

rajioreHupOBaHus, TUAPATALUU

ropeHus), HaXO0KJEeHUe B
IIpUpOJE, II0JIy4YeHUe u
IPUMEHEHHE
Apensl: 6enszon u Ttouyon, | ChopmupoBanHocTs ymeHus | Tematuueckoe
COCTaB, XMMHMYECKOE CTPOEHHUE | IPUMEHSATH! MIOJIOKEHHUS | OLICHUBaHUE
MOJIEKYIL, ¢duznueckue U | TeOpuu CTPOCHUS
XMMUYECKHE CBOMCTBA (peakLuu | OpraHMuecKux BemecTs A.M.
rajlor€HUPOBAHUS u | bytnepoBa 11 oObsicHEHUS
HUTPOBAHUsA), IMOJy4YEHHE U | 3aBUCUMOCTHU CBOWCTB
npuMeHeHne. BimsHue OeH30ia | BEMIECTB OT WX COCTaBa M
Ha OpraHu3M YeJIOBEKA. | CTPOCHUS; 3aKOH COXPaHEHMS
['enernyeckas CBSI3b | MaccChl BEIIECTB.
2.3 ApoMaTudeckue yrieBoa0poIbl
YIIIEBOIOPOIOB BrisBisaTh TeHETUYECKYIO
CBSI3b MEXy
YIJI€BOIOPOAAMHU u
MOATBEPKIAaTh €€ Haluuue
ypaBHEHUSIMU
COOTBETCTBYIOIIUX
XUMHYECKUX  pEakuMid ¢
HCIIOJIb30BaHUEM
CTPYKTYPHBIX ()OPMYIL.
IIpuponuerit  ra3. IlonyrHsele | XapakTepu3oBaTh UCTOYHUKHM | KOHTpoOsIbHAS
HedTsHble ra3pl. HedTes M ee | yrieBoIopogHOTO CBIpbsl | paboTa
TpnposHBIe HCTOUHNKH IIPOUCXOXKJICHHE. . Crioco0wl | (HedTh, TNPUPOAHBIA  ras,
2.4 nepepaboTKU HEPTH: IEPETOHKA, | YTOJb), CHOCO0BI nux
YTJIEBOIOPOOB U UX MepepadoTKa o
KPEKUHT (TepMUUEcKHii, | TepepadOTKHU U MPaKTUYECKOE
KatanuTuueckuit).  IIpoJyKThl | mpuMeHeHne MOJIy4aEMBIX
nepepadoTKu Herw, UX | IPOJIYKTOB. Ncnonp3oBath




IpUMEHEHHE B
IOPOMBIIIICHHOCTH ¥ B OBITY.
KameHHBI yrojib U MPOIYKTHI
ero nepepadoTKH.
OKCIIepUMEHTAIbHbIE ~ METO/bI
U3Y4YEHHUsS  BEIECTB U HUX
MPEBPAILICHUI:

e JleMOHCTpauuu:

— komrekuuun  «Hedte»
«Yrompy; — BUACOPPArMEHT
«BynkaHuszauus pe3suHb.

¢ JlabopaTOpHBIE OIIBITHI:

— Ka4eCTBEHHOE OIpeieieHHue
yriaepoja W BOAOpoAa B
OpraHMYECKUX BEIIECTBAX;

— O3HAaKOMJIEHHE ¢ oOpa3lamu
IJIACTMAcCC, Kay4YyKOB U PE3UHBI;
—  MOJEIUPOBAaHHE  MOJIEKYII
YIIIEBOIOPOIOB u
raJIor€HONPOU3BOIHBIX.

e [Ipaktuueckue padotsr: Ne 1.
ITony4yenue sTuIEHA U U3yYEHUE
€ro CBOMCTB.

e PacyeTHble 3a1a4un:

— OIpeNeNICeHne MOJIEKYJISIPHON
bopmybl OpPraHUYECKOT O
BEIIECTBA MO MAacCCOBBIM JIOJIIM
aTOMOB XMMHUYECKUX JIEMEHTOB;
— pacueTsl 1O YpPaBHEHHUIO
XUMHYECKON PEaKnn

€CTCCTBCHHO-HAY4YHBIC

METOIbI MO3HAHUS -
NpOBE/ICHUE, HAOIIOJCHHE H
OIKCaHMe XUMHAYECKOTO
IKCIIEPUMEHTA

(1abopaTopHBIE  ONBITHI U
MPAKTUYECKUE padoThI).
CnenoBatb IIpaBUJIaM
Oe3omacHoi paboThl B
nabopaTopuu pu

UCIIOJIb30BAaHUU XHUMHUYECKON
nocyasl M 000pyIOBaHUS, a
TaKKe MpaBuiIaM oOpalieHus
C BEIIECTBAMU B COOTBETCTBUU
C UHCTPYKLHSIMH BBITIOJTHEHHS
7a00paTOPHBIX  OMBITOB U
OPaKTHYEeCKUX  paboT 1o
IOJlyYEHUI0O U HU3YYEHHIO
OpPraHUYECKUX BEIIECTB.
[IpencraBnsTe  pe3yabTaThbl
JKCIiepuMeHTa B ¢opme
3aMMcH YpaBHEHU I
COOTBETCTBYIOIIMX PEAKIUN U
JIEJIaTh BBIBOJIbI HA X OCHOBE.
[IpoBoaUTH BBIYMCIIEHUS IS
OINpEACIIEHUsI MOJIEKYJISIPHON
hopmysl OPraHUYECKOro
BELIECTBA, [0 YPaBHEHUIO
XUMHYECKON PEaKIUu.

Wroro no pazneny
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Pa3ne

J 3. Kucsopoaconepsxamme oprannyecKkue coe{uHeHus

3.1

Cnuptel. ®enon

3

[IpenenvHble OJTHOATOMHEIE
CIIUPTBI: METAHOJ U JTaHOI,

PackpsiBath CMBICTI
H3y4aeMBbIX MTOHATUN

Texymmit
KOHTPOJIb




XUMHUYECKOE CTpOCHHE,
¢usmueckue M XUMHYECKHE
CBOICTBa (peaxkuuu c
AKTHBHBIMU MeTaJuIaMU,
raJjoreHoBOJI0pOJaMU, TOPEHHE),
IIPUMEHEHUE. Bonoponnas
CBS3b. DuU3noII0rNYecKoe
JCUCTBHE MeETaHOJIa W dTaHoJia
Ha OpPraHHu3M YeIJI0BEKa.
MHoroaromHsie CIIUPTHI:
STWIEHIVIMKOIb W  IJIMLEPHH,
XUMHUYECKOE CTPOCHHE,
dusnyeckue M XUMHYECKHE

CBOICTBa (B3aUMOJICHCTBUE CO

[IEJIOYHBIMU MeTajlaMH,
KaueCTBCHHAs]  peakmus  Ha
MHOI'0aTOMHBIE CIIUPTHI).
®OHU3N0I0rMIeCKOe ACHCTBUE Ha
OpTaHU3M YyeJIoBeKa.
[IpumeneHue  TOUIEpUHA U
STUJICHTTUKOJIS. deHoI.
Crpoenue MOJIEKYJIBI,
¢usnyeckne W XHUMHYECKUC

cBoiicTBa ¢eHona. TOKCHUHOCTD
deHoma, ero (QpU3MOIOTUYECKOE
JefcTBHE Ha OpraHu3M
yenoBeka. [Ipumenenue genomna

(BBIABIIATh WX XapaKTepHbIE
IIPU3HAKH), YCTAaHABIMBATh UX
B3aUMOCBSI3b, HCIIOJIb30BaTh
COOTBETCTBYIOIIME  ITOHATHUSA
Opy  ONHCAHMM  COCTaBa,
CTPOCHHSI M IIPEBPALLICHUN
OPraHUYECKUX COEIUHEHUM.
Hcnonb30BaTh  XUMHUYECKYIO
CUMBOJIMKY [UISl COCTaBJICHUS

MOJICKYJIAPHBIX u
CTPYKTYPHBIX (pa3BepHYTOH,
COKpAICHHOMN) dbopmyi

OpraHn4YCCKuUX BCHICCTB.

3.2

AJbIeruanl. Kap6oHoBeie
KUCIOTHI. CIIOXKHBIE dPUPHI

Anpneruapl:  GopMambIeTHI H
aneTagbIeru, XUMHUYECKOE
CTpOEHUE, buznveckue u
XUMHUYECKHUE CBOMCTBA (peaKiuu
OKUCJIEHUSI U BOCCTAHOBJICHUII,
KaueCTBEHHbIE peaxiun),
IMMOJIYYCHHEC n IMPUMCHCHUC.

XapakTepu3oBaTh COCTaB,
CTpPOEHHUE, MIPUMEHEHHUE,
dbu3nvyecKkue W XUMHUYECKHE
CBOICTBA, BaKHEMIIIHE
CHOCOObI MOJIy4EeHHUS
TUMAYHBIX  TpEeACTaBUTENEH
pa3IUYHBIX KJIACCOB

Texymmi
KOHTPOJIb.
[IpakTrnueckas
pabota




OaHOOCHOBHBIE npeJenbHbIe
KapOOHOBBIE KHCIIOTBI: YKCYCHAst
KHCIIOTa, XUMHUECKOE CTPOCHHE,
¢usmueckue M XUMHYECKHE
cBoiicTBa  (0OOmIMIE  CBOMCTBA
KHCJIOT, peaxus
aTepuUKALNK), TOIyIYCHUE |
npumeHenue. CreapuHoBas H

KHCJIOPOJICOIePIKALTUX
COCIMHEHU I (meTaHona,
3TaHoja, MIHIEepUHa, PeHona,
dhopmanbaeruma,

areTalbJICTH/IA, YKCYCHOM
KHCIIOTHI, TIIFOKO3BI,
caxapo3sbl, Kpaxmalia,
LIEJIJTIOJIO3HI); BBISBIISTH

OJICMHOBAst KHCJIOTBI KaK | FEHETUYECKYI0 CBSI3b MEXIYy
NpeJCTaBUTENN BBICIIMX | HAIMH ¥ TOJATBEPXKAATh €e
KapOOHOBBIX KUCJIOT. MblIa Kak | HaJIM4ue YpaBHEHUSIMU
COJMM  BBICHIMX  KapOOHOBBIX | COOTBETCTBYIOIINX
KUCJIOT, UX MOIOIlee JEeHCTBUE. | XUMHUUECKUX  peakuuil ¢
CrnoxHble UPHI KaK | MCIOJIb30BAHUEM
IIPOU3BO/IHBIE KapOOHOBBIX | CTPYKTYPHBIX bopmy.
kucnor. ['maponus  crnoxsbix | OnKcbIBaTh COCTaB,
3(pUpOB. Kupst KaK | XUMUYECKOE  CTpPOCHHE MU
NPOM3BOJHBIC  TJIHIEPHHA U | IPUMEHEHUE KHUPOB,
BBICIINX KapOOHOBBIX KHCIIOT. | XapaKTePH30BaTh 175
I'maponus xxupos 3Ha4YeHHe Uit

KHU3HEIEATSIILHOCTH

OpPTraHU3MOB.
VYTraeBobl: COCTaB, | BBISBIIATD reseTnueckyro | Kontponbnas
KJ1acCU(pUKaLUs VIJIEBOJIOB | CBA3b  MEXJIy  Kiaccamu | paborta
(MOHO-, JAMM TIONHCAXapH[bl). | OPraHUYECKUX COEAMHEHUH U
I'mroko3a - MPOCTEUIINN | MOATBEPKAATh €€ HAIW4Yue
MOHOCaXapua; 0COOEHHOCTH | YpaBHEHUSIMHU

33 VITeBOHI CTpOEHUS MOJIEKYJIBI, | COOTBETCTBYIOIINX }
¢u3nyeckue M XUMHUYECKHE | XUHMHUECKUX  peakuuil ¢
CBOICcTBa [JIIOKO3bI | UCTIOJIb30BAaHUEM
(B3anMoIeliCcTBHE C | CTPYKTYpPHBIX bopmy.
TUIAPOKCUAOM memu(1l), | OnuceiBaTh COCTaB,
OKHCIICHHE aMMMAYHBIM | XHMHUYECKOE€  CTPOEHHE U
pactBopom okcuiaa cepebpa(l), | npumeHenune KHUPOB,




BOCCTaHOBJICHHE, OpoxeHue
TJIIOKO3B), HaXO0XJICHUE B
IpUPO/Ie, MPUMEHEHHUE TITIOKO3bI,
Ouonoruyeckas poiib B
JKU3HEACITSIIBHOCTH OpraHu3Ma

YeJI0BEKa. ®doTocHHTES.
®pyKTO3a KaK U30Mep IIFOKO3bI.
Caxapoza —  IpencTaBUTENb
JIMCaxapuioB, TUAPOIIN3
caxapo3bl,  HaXxOXJEHHE B
pupoje u IIPUMEHEHUE.
KpaxmMan wu nemmonosa Kak
MIPUPOJIHBIE MOJIUMEPHI:
CTpOECHHE Kpaxmaja U
LEJUTIONO03bl,  (u3uueckue
XAMHYECKHE CBOMCTBA KpaxMalia
(ruaponus, KauyeCTBEHHas
peakius c HOJIOM).
OKCHEpUMEHTAIbHBIE ~ METO[IbI
WU3Y4YEHHsS  BEIIECTB W  HX
IIPEBPAILCHMI:

e JIaBopaTopHbBI€ ONBITHI:

— TOpEHUE CITUPTOB

; — B3aMMOJICMICTBHE TJIMIIEPUHA C
ruapoxcuaom meaun(ll);

—  KAQueCTBEHHBIE  PEaKIUU
AIIBJIETUIOB (okucieHune
aMMHUAYHBIM PAacTBOPOM OKCHIA
cepebpa u THAPOKCHIOM
menu(ll)); B3aMMO/IEHCTBUE
Kpaxmaja ¢ H0JI0M.

e [Ipaktuueckue padoter: Ne 2.
CBolicTBa pacTBOpa YKCYCHOU
KHCJIOTBI.

nux
JUIA

XapaKTepu30BaTh
3Ha4YEHHE

KU3ZHEJEATEIIbHOCTH
OpraHU3MOB. Oco3HaBaTh
OMACHOCTb BO3JEUCTBUS Ha
KUBBIC OpTaHU3MBI
OTIpe/IeNICHHBIX OPTraHUYECKUX
BEILIECTB, TIOSICHSITh Ha
npuMepax CHOCOObI
YMCHBIIICHUS "
IPEeIOTBPAICHUS ux
BPEIHOIO BO3JCHCTBUS Ha
OpraHu3M YeloBeKa.
Hcnonb30BaTh €CTECTBEHHO-
Hay4YHbIE METOJbI TO3HAHUS —
IpOBeJCHUE, HAOIIOJCHUE U

OIHCaHKE XHUMHUYECKOTO
IKCIIEPUMEHTA
(1abopatopHble  OMBITHI U

paKkTU4YeCKue paboThl).




¢ PacuerHbie 3a1aun:

— ompeJeNieHHe MOJCKYISIpHOU
bopMyIIBI OpPraHUYECKOro
BEIIECTBA MO0 MAaCCOBBIM JOJISIM
ATOMOB XMMHYECKUX DJIEMCHTOB
1 110 Macce (00beMy) IPOIYKTOB
CTOpaHHS;

— pacyerbl IO YpPaBHECHUIO
XUMHYECKON peaKIuu

Hroro no pazneny
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Paznen 4. A3oTcoaepskaniue opranHnyeckue coeJuHeHUus

4.1

AMUHBI. AMUHOKHUCIIOTHI. benku

AMUHBL: METUJIAMUH —
IIPOCTEUIINH [IPEACTaBUTEND
aMUHOB: COCTaB, XUMHUYECKOE
CTpPOCHHUE, dusnueckue u
XUMHUYECKHE CBOMCTBA (peakiuu
C KHUCIOTaMH U  TOpEeHus),
HaxO0XJICHUE B MIPUPOJE.
AMHWHOKHUCIIOTBI KaK
am(poTepHbIe OpraHUYEeCKHe
coenuHeHus. Dusnueckue u
XUMUYECKUE CBOICTBa
aMUHOKHCIIOT (Ha  mpumepe
TIIUIMHA). buonoruueckoe
3Ha4Y€HHE aMUHOKUCIOT. CHHTE3
MENTAIOB. benku KakK
MPUPOJIHBIE MOJIUMEPHI.
IIepBruHasi, BTOpUYHAs U

TpeTHYHasi CTPYKTypa O€IKOB.
XUMHWYECKUE CBOICTBA OEJIKOB:

TUIPOJIN3, JIeHaTypanus,
KaueCTBEHHbIE  peaklUu  Ha
Oenku. OKCIIEpUMEHTAIIbHBIE

PackpsiBath CMBICIT
MA3Y4aEMBbIX MOHATUI
(BBIABIIATh WX XapaKTepHbIE
IPU3HAKH), YCTAHABIINBATD UX
B3aUMOCBSI3b, HCIIOJIb30BaTh
COOTBETCTBYIOIIME  ITOHATHUSA
Opy  ONHWCAHUM  COCTaBa,
CTPOCHHSI M TNPEBPALICHUN

OpPraHUYECKUX  COEIMHEHUI.
Hcnons30Bare  XMMHYECKYIO
CHUMBOJIMKY JUIl COCTaBJICHMS
MOJIEKYIISIPHBIX "
CTPYKTYPHBIX (pa3BepHYTOIl,
COKpaIlleHHOH) bopmyn
OpPTaHUYECKUX BEIIIECTB.
Onpenenarsb

MIPUHA/IJIE)KHOCTh BEIECTB K
ONpPEACIEHHOMY KJlacCy IO

COCTaBy Hu CTPOCHHUIO,
Ha3bIBaTh ux o
CHUCTEMATHUECKOH

HOMEHKJIAType;  NPUBOIUTH

Texymmit
KOHTPOJIb




METO/IbI U3yUYEHHUS BEIIECTB U UX
IIPEBPALLCHUI:

e JleMoHCTpaluu:

— JeHarypanus O€NKOB TpH
HarpeBaHuu;

— [BETHBIC PEAKIIUU OEITKOB

TPUBHAJIbHBIC Ha3BaHUs
OTJEJIbHBIX NIPEICTaBUTEICH.

Wroro no pazneny
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Paspnen S. BeicokoMoOJIeKY A pHbIE COCUHEHUS

5.1

IInactmaccel. Kayuyku. Boigokna

OCHOBHbBIE  TOHSATHS
BBICOKOMOJIEKYJISIPHBIX
COCIUHEHUN: MOHOMEp,
HOJUMEp, CTPYKTYpHOE 3BEHO,
CTENEHb HOJIMMEpU3ALHH,
CpedHsisl MOJIEKYJIsSIpHas Macca.
OcHOBHBIE METOJBI  CHHTE3a
BBICOKOMOJIEKYJIIPHBIX
COCIMHEHUH — MOJIMMEpU3aLNs U
nojukoHaeHcaus. [lnactmaccst
(monu3TUIEeH,  MOJIMIIPOIUJIIEH,
HOJMBUHUIIXJIOPU],
nonuctupon). HarypanbHbiil u

XUMHHN

CHHTETHYECKHUE Kay4yKHu
(OyTanueHoBbIH,

XJIOPOIIPEHOBBIN u
W30MPEHOBBIIA). Bosokna:
HaTypaJibHbIE (XJIONOK, IIEPCTh,
IIETIK), HCKYCCTBEHHBIE

(arreTaTHOE BOJIOKHO, BHCKO3a),
CUHTETHUYECKHE  (KampoH W
JaBcaH). OKCIepUMEHTAIbHbIE
METO/IbI H3yUEHUS BEIIECTB U UX
IIPEBPAILECHHI:

e JleMoHCTpauuu:

PackpsiBath CMBICH
U3y4aeMbIX MIOHSITHH
(BBIABIIATD MX XapaKTEpHbIE
IPU3HAKH), YCTAaHABIMBATh UX
B3aUMOCBSI3b, HCIIOJIb30BAThH
COOTBETCTBYIOIIME  IOHATHSA
IpM  ONHCAHMM  COCTaBa,
CTPOCHMS M IIpPEBpAILEHUN

OPraHUYeCKUX COCIUHECHUH.
Hcnonb30BaTe  XUMHUYECKYIO
CUMBOJIUKY JUISl COCTaBJICHUS
MOJIEKYJIIPHBIX u
CTPYKTYpPHBIX (pa3BepHYTOH,
COKpaIlleHHO) bopmyn
OpPraHMYECKUX BEIIECTB.
Onpenenarsb

NPUHAAJIEKHOCTh BELIECTB K
OINpeieIEeHHOMY KJlacCy IO

COCTaBy n CTPOCHUIO,
Ha3bIBATh ux 1o
CHCTEMaTHUYECKOI

HOMCHKIJIATypE, IMPUBOJUTH
TPUBHUAJIIBHBIC Ha3BaHHUA

OTACNBHBIX MPEICTaBUTENEH.
OnuceIBaTh COCTaB, CTPOCHHUE,
OCHOBHBIE CBOMCTBaA

Texymmun
KOHTPOJIb.
Hrororoe
OLICHUBAaHHE




— O3HaKOMIJICHHUC C 06p33HaMI/I
NpUPOAHBIX W MHCKYCCTBCHHBIX

Kay4yKOB, HauboJee
pacnpoCcTpaHEHHBIX BUJIOB

BOJIOKOH, IIJIJACTMAaccC, KaydyKoB | ITacTMacc, BOJIOKOH;
MPUMEHEHUE B Pa3JIUUYHBIX
OTpacIIsX. Hcnonb3oBath
€CTECTBEHHO-HAyUYHbIE
METO/IbI MO3HAHUS —
HaOOIaTh ¥ ONHKCHIBATH
JIEMOHCTPAIIMOHHBIH
SKCIIEPUMEHT
Wtoro no pazneny 2
OBIIEE KOJIMYECTBO YACOB IIO 34
I[TPOIT'PAMME
11 KJIACC
Ne HaumenoBanue pa3nesioB u teMm | Kosmue | Conep:xxanue o0ydyeHus IIpoBepsiemble nmpeaMeTHble | OUEeHOYHbIH
n/m | y4eOHOro mpeamera CTBO pe3yJIbTaThl OCBOEHHS | MOYJb
4acos OCHOBHOI1 00pa3oBaTeIbHOI
NPOrpamMMbl
Pasznea 1. Teopernueckue 0CHOBbI XUMHH
Xumuueckui sneMeHT. ATtoMm. | Branenue cucremon | Texymee
Cocrasn aToMma, M30TOIBI. | XUMUYECKUX 3HAHUN, KOTOpasi | OIEHUBAHUE
DneKkTpoHHas 000JI0UKa. | BKJIIOYAET:
DHepreTuyeckue YPOBHH, | OCHOBOIIOJIATAIONIUE TOHATHS
MOJAYPOBHH. ATOMHBIE | (XUMHUYECKUHN DJIEMEHT, aToM,
Crpoenue aTOMOB.
Teproaueckuii SAKOH 1/1 opOuTanu, S-, p-, d-, f-37eMeHTHI. | AEKTPOHHASI 000JI0uKa
11 TepronmaecKas uerena | 3 OCOOEHHOCTH  pacmpeeNieHHs | aToMa, S-, p-, 0-3JIeKTpOHHbIE
puoanyec CHUCTE
xiviecknx  onementos JI. . AJIEKTPOHOB TIO OpOWTAIAM B | OpOUTanM  aTOMOB,  HOH,
Menerneena aToMax MalblX ¢ OONBIINX | MOJNEKYIA, BaJICHTHOCTb,
MEPUOIOB. DNEKTPOHHAs | ANEKTPOOTPHUIIATENbHOCTbD,
KOH(pUTyparus aTOMOB. | CTEIIEHb OKHCJICHHUS],
[Tepuoanueckuit 3aKOH U | XUMHUYECKasd  CBSI3b, MOJIb,
[lepuonnueckas CHUCTEMa | MOJISIpHAsE Macca, MOJISIPHBIN

XuMUdeckux sneMmenToB JI. U.

00BEM, KpUCTaJUINYECKast




Meuneneesna. CBs3b

MEePUOIUYECKOr0  3aKOHa U
[Tepuoanueckoit CHUCTEMBI
XUMHUYECKUX  DJIEMEHTOB  C
COBPEMEHHOM TEOPHUEHN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH
U3MEHEHUS CBOICTB
XUMUYECKUX  3JIEMEHTOB U

o0pa3yeMblX HMHU HPOCTBIX H
CJIOKHBIX BEIIECTB MO TPYIIaM 1

nepuoaam. 3HaueHHue
Nnepruoan4CCKOro 3aKOHa u
CHCTCMbI XUMHNYCCKUX

anementoB .M. Menneneera B
pa3BUTHUU HAYKH.
9KCHCpI/IMeHTaJII)HI)I€ METOAbI

M3y4YeHUsT  BEIIECTB U  HX
IIPEBPAILCHMI:

e JlemoHcTparnuu: Bunbr Tabmuir
«Tepuoanueckas cucrema

XUMUYEeCKuX anementoB J[.U.
MenneneeBa»

peméTKa, THUMbl XUMHUYECKUX
peakuui (OKHCITUTENBHO-
BOCCTaHOBUTEIIbHBIC, 3K30- U
SHIOTEPMHUUECKUE,  PEAKIIHU
HOHHOTO OOMEHa), pPacTBOD,
AIIEKTPOJIUTHI,

HEAJICKTPOJIUTHI,
3JICKTPOJINTUYECKAS
JUCCOIMAIUSA,  OKHUCIIHUTEIb,
BOCCTaHOBHUTEJIb, CKOpPOCTh
XUMHUYECKOU peakiuu,
XHMHUYECKOe paBHOBECHE);
TEOPUH W 3aKOHBI (TEOpHs
3JIEKTPOJIUTUUECKOMN
JIUCCOIUAINH, [Tepuoau-
YECKUU 3aKOH
J.1. Menneneena, 3aKOH
COXpaHEHUs MAacchl),
3aKOHOMEPHOCTH,

CUMBOJIMYECKUH SI3BIK XUMHH,
(hakTONOTHUECKHUE CBEIACHUS O
CBOICTBAX, COCTaBe,
MOJIy4eHUH ¢ 0€30MacHOM
UCTIOJIb30BaHUN  BaKHEUIIIHX
HEOPTraHUYECKHUX BEIIECTB
BOBITY U  TPaKTUYECKOM
JESITEIbHOCTH YEJIOBEKA

1.2

Crpoenue BEIIECTBA.
MHoroob6pasue BenecTn

Ctpoenue BEIIECTBA.
Xumudeckas CBS3b. Bunnl
(koBasieHTHasi HEMoJIApHAs U
MOJISIpHAs, HOHHas,
METaJUIMYecKasi) U MeXaHU3MBbI
00pa3oBaHUs XUMHUYECKOU CBS3H
(oOMeHHBII u

ChopMHUpPOBAaHHOCTh YMEHUU

BBIABJIATH XapaKTCPHBIC
IIPpHU3HAKU )51 B3aHMMOCBs3b
HU3YUYCHHBIX HOHﬂTHﬁ,
IPHUMCHSTH

COOTBCTCTBYIOIIHUEC  TMOHATUA

IIPU ONHWCAHWU CTPOEHUS H

Tematnueckoe
OllEHMBaHHUe




JIOHOPHOAKIICTITOPHBIH ).
Bonoponnas CBSA3b.
BanenTHOCTS.
DIIEKTPOOTPULIATEHHOCTb.
Crenenb okuciaeHUd. KaTHOHEI 1
aHUOHBI. BemectBa
MOJICKYJIIPHOTO u
HEMOJIEKYJIIPHOTO CTPOCHHUS.
3aKOH TOCTOSIHCTBA COCTaBa
BEILIECTBA. Turnsr
KPUCTAJUTMYECKUX PEIICTOK U
coiictBa BemiecTB. IlomsaTue o

JIUCTIEPCHBIX CUCTEMaX.
Hctunubie PacTBOPHI.
KonuuecTBeHHbIe

XapaKTePUCTUKU pacTBOpOB
(MaccoBasi Jonsi BelIeCTBA B
pacTBope). Knaccudukamnus

HEOPTraHMYECKUX  COCIUHEHHIA.
HomeHnknarypa HeOpraHu4eckux
BEIIECTB. OKCIIEPUMEHTAJIbHBIE
METO/bI U3YYCHHSI BEILIECTB U UX
IIPEBPAILCHMI: .
JeMoHCTpauuu: —  MoJeNnu
KPUCTANIMYECKUX PEIIETOK. o
PacuetHble 3aaun: — pacyeTsl ¢
UCTIOJIb30BaHUEM TIOHSATHUS
«MaccoBasi JI0JIs1 PaCTBOPEHHOTO
BEIIIECTBAY

CBOMCTB HEOPraHUYeCKUX
BEILIECTB U UX IPEBPALLCHUN;
BBISIBIIATD B3aUMOCBS3b
XAMHYECKHUX 3HAHUU

c MOHATUAMU u
MpeACTaBICHUSIMU IPYTUX
€CTECTBEHHOHAYYHbIX
MPEAMETOB.

Bnanenue OCHOBHBIMH
METO/IaMH Hay4HOT'O
MO3HAHUS BEILECTB u
XUMHUYECKUX SIBJICHU
(HaOmoieHNe,  WM3MEpPCHHE,
SKCIIEPUMEHT,
MOJICTTUPOBAHHE).
CpopMUpOBaHHOCTh YMEHUU
ONpENENATh BaJCHTHOCTb U

CTCIICHDb OKHCJICHUSA
XUMHUYCCKUX  JJICMCHTOB B
COCINMHCHUAX Pa3jIMIHOTO

CcOCTaBa, BHJ XHUMHYECKOU
CBsI3U (KOBaJIGHTHasl, MOHHas,
MeTaJlJIn4ecKasi, BOJOpPO/IHAs)
B COCJIMHEHUSX, TUI
KPUCTAJUIMYECKOM  PEIIETKH
KOHKPETHOTO BELIECTBA
(aTromHas, MOJIEKYJISIpHAs,
HMOHHAsl, METAJNINYECKas)

1.3

XUMHUYECKUE PEAKIUU

Xumuueckas peakuus.
Knaccudpukanus  XUMHYECKUX
peakuuii B HEOPraHWYECKOW H
OpPraHWYEeCKOM XUMHUHU. 3aKOH
COXpaHEHUsI MAacChl BEIECTB;

ChopMHUpPOBAaHHOCTh YMEHUU
OTIPEICIISATh XapaKTep Cpeibl B
BOJHBIX pacTBopax
HEOPTaHUYECKUX
COETUHEHU.

KoHntponbHas
pabota




3aKOH COXpaHCHHS u
[PEBpALlEHUsT  DHEPrUM  IIpU
XUMHYECKHIX peaKIHsIX.
CxopocTh peakiuu, ee

3aBUCHMOCTh  OT  Pa3IHYHBIX
dakropoB. OOpaTUMBIE PEaKIUH.

XHUMHYECKOE paBHOBECHE.
DaxTopsl, BIIASIOLLIAE Ha
COCTOsIHUE XUMHYECKOTO

paBHoBecus.  [lpmamun  Jle
[[Tarenpe. DneKTpoAUTHYECKAS
muccounanus.  CuibHble |
cmabeie snekTponuTsel. Cpena
BOJHBIX PACTBOPOB  BEIIECCTB:
KHCIIas, HeWTpasibHas,
LEI0YHAs. Bonoponnsrii
nokazarear  (pH)  pactBopa.
Peaknun wuonHOTO OOMEHa B

OPraHuYeCKOu 51
HEOpPraHUYECKOMN XUMUH.
OKHUCIUTEIBLHO-

BOCCTAHOBUTEJIbHBIE  PEAKLMU.
[TonsitTue 00  2yeKTpOIU3E
pacIulaBOB M PAacTBOPOB COJIEH.
IIpumeHeHne JJIEKTPOJIU3a.
OKCIIEpUMEHTAIIBHBIE ~ METOBI
W3Y4YEeHHUsS  BEIIECTB U  UX
[IPEBPALLCHUI:

e JleMOHCTpanuu:

—  Ppa3lioKEHHE  IEepOKCUia
BOZOpPOJAa B TPUCYTCTBHH
KaTajan3aTopa.

e JIaBopaTopHBIE ONBITHI:

CdopmupoBaHHOCTD YMEHHS

KJ1accu(UIupoBaTh

XUMHYECKHE  PEaKIUu 10
pa3ITUYIHBIM pU3HAKaM
(duciy u COCTaBy
pearupyromumx BEILIECTB,
TerIoBoMy 3(pheKTy peakiuu,
U3MEHEHUIO CTEIECHEN
OKUCJICHUS 3JIEMEHTOB,
0o0paTuMOCTH peakuuu,

YUYaCTHUIO KaTajau3aTopa).
CpopMUpOBAaHHOCTh YMEHUU
COCTaBJIATh ypaBHEHUS
peaKHI/If/i Pa3IMUHBIX THUIIOB,
MOJHBIE M COKpallEHHbIC
YpaBHEHUSI PEAKIMi MOHHOTO
oOMeHa, YYHTHIBas YCIOBUS,
IIpU KOTOPBLIX OTHU PCAKIHUU
UAyT 10 KOHLA.
CdopmupoBaHHOCTE YMEHUH
IIpOBOAUTH pe€aKkuunu,
MOATBEPKIAIOIINE
Ka4yeCTBECHHBIN COCTaB
pa3IMYHBIX HEOPraHUYECKUX
BEIIECTB, pacno3HaBaTh
ONBITHBIM ~ MYTEM  HOHBI,
IPUCYTCTBYIOIIE B BOJHBIX
pacTBopax HEOpPraHUYECKUX
BEIIECTB.
CdopmupoBaHHOCTH YMEHUI
packpeIBaTh CYII{HOCTH
OKHUCJIUTEIHHO-
BOCCTAHOBUTCIBbHBIX peaKum‘/'I
MOCPEJICTBOM  COCTaBJICHHSI




— MIPOBEICHUE PEAKIINI HOHHOTO
obMeHa;

— onpeJieeHue cpenbl
pPacTBOPOB BEUIECTB C MOMOIIBIO
YHUBEPCAIBHOTO UHAUKATOPA.

e [IpakTrueckue padotel: Ne 1.
Bnusinue paznuusbix (hakTopoB

Ha CKOPOCTB XUMHYECKON
peaKIuu.

e PacueTHbic 3a7a4n:

— pacyeTsl IO YPaBHEHUSAM

XUMHNYCCKHX peaKuHﬁ, B TOM

OJICKTPOHHOI'O OajaHca STHX

peaKuuid.

ChopMHUpPOBAaHHOCTh YMEHUU
OOBSICHSITH 3aBUCUMOCTh
CKOpPOCTH XUMHYECKON
peakuMu  OT  Pa3IUYHBIX
(hakTOpOB.

ChopmupoBaHHOCTE  YMEHUI

OOBACHATH XapakTep
CMEIICHUS XUMHYECKOTO
PaBHOBECHS B 3aBUCUMOCTH OT
BHEIIIHETO BO3JCUCTBUSI

(mpunnun Jle [larense).

quCIIe TEPMOXHUMHUYECKHE
pacyersl

HWroro no pazneny 13

Paznen 2. Heoprannuyeckasi xumus
Meraisl. [Tonoxxenue | ChopmupoBanHocTh yMmeHui | [Ipaktudeckas
MetauioB B Ilepuonuueckoi | XxapakTepu3oBaTh pabora
cucremMe XUMUYECKUX | AJIEKTPOHHOE CTPOEHHUE
AJIEMEHTOB. OcobeHHocTH | aTOMOB XUMHUYECKHUX
CTPOEHUS ANIEKTPOHHBIX | 3JIEMEHTOB 1—4  mepuoaos
obonouek atomMoB MeTawioB. | [lepuognueckoit CHUCTEMBI
O6mue ¢usnyeckue CBOMCTBA | XUMUYECKUX dneMeHToB JI.1.
METAJJIOB. IIpumenenne | Menneneena, HCTOJIb3YS

21 MeTambL 6 METAJIJIOB B OBITY, MPUPOJE U | MOHSATHUS «S-, p-, d-
texnuke. CriaBbl METaJUIOB. | DJIEKTPOHHBIE opOuTaIN,
DNEeKTPOXUMHUYECKUI pAI | «<QHEPTEeTUYECKUE  YPOBHUY,
HanpspkeHui MeTtaiioB. OOmue | OObSICHATh  3aKOHOMEPHOCTHU
CIOCOOBI TMOMYYEHUsT METAUIOB. | U3MEHEHUS CBOICTB

Kopposus wmeramio. CriocoObl
3amMUTHl OT Koppo3uu. OOmas
XapaKTepUCTHKA METaJIOB
rnaBHbIX noarpynn (IA-rpymma,
IIA-rpynna)  Ilepuonnyeckoit

XUMHYECKHUX DJIEMEHTOB M HX
COCAMHEHHI 0 TMEPUOJAM M
rpymnmnam Ilepuoanueckon
CUCTCMBbI XUMHUUYCCKHUX
anemenToB [.11. MeHnaeneera.




CUCTEMBI XUMUYECKHUX
JJIEMEHTOB. AJIOMUHUH.
AmdoTepHbIE CBOHCTBAa OKCHAA
U TUOPOKCHAA  AJTIOMUHUS.
Ob6mas XapaKTepUCTHKA
METAJUIOB TMOOOYHBIX HOATPYIII
(b-rpynm) [Tepuonnyeckoii
CHUCTEMBI XUMHUYECKHX
AIIEMEHTOB: MeJlb, IIUHK, XPOM,
JKele30. Baxwuerimme
COETMHEHUS] METAJUIOB (OKCH/IBI,
T'HJIPOKCH/IBI, COJIN).
DKCIepUMEHTANbHBIE ~ METOMbI
M3y4YeHUsT  BEIIECTB U  HX
MpEBpAILICHUI:

e JleMOHCTpanuu:

— kowtekuus «Metawibl U
CILIaBBI».

e JlaGopaTopHBIE OIBITHI:

— B3aWMOJICHCTBHE THIAPOKCHIA
ATIOMHUHUS C pACTBOPAMU KUCIIOT
7 TIEN0YEH;

— KaueCTBEHHBbIC pEaKIUu Ha
KaTHOHBI METAJIIOB.

e [IpakTnueckue padbotsl: Ne 2.
Pemenne sKcnepUMEHTATBHBIX
3a11a49 1o Teme «MeTajibIy.

e PacuerHble 3a7a4n:

— pacuetrel Macchl (0ObeMma,
KOJIMYECTBa BEIIECTBA)
MPOJYKTa PEaKIHUH, CIH OJHO
U3 BEHIECTB JAaHO B BHJE
pacTBopa C  ONPEJEIICHHOM

ChopMHUpPOBAaHHOCTh YMEHUU

XapaKTepu30BaTh
(omHCHIBATH) obmmue
XUMHYECKHE CBOMCTBA
HEOPraHUYECKUX BEIICCTB
Ppa3IUYHBIX KJIaCCOB,
MOJITBEPKIaTh
CyILIECTBOBaHUE
TeHETUYECKON CBSI3U MEXAy
HEOPTaHUYECKUMHU
BEIIECTBAMH C  IIOMOIIBIO
yYpaBHEHUH
COOTBETCTBYIOIIUX
XUMHYECKUX peaKuuid.
CdopmupoBaHHOCTE yYMEHUU
yCTaHaBJIUBATh
MPUHA]ICKHOCTD

HEOPraHUYECKUX BEIIECTB I10
HX COCTaBY K ONpeAeNEHHOMY
KJjaccy (Tpynre) coeluHeHUH

(mpoctbie BEILECTBA —
METAIIBI W HEMETAJUIBI,
OKCH/IBI, OCHOBaHMHA,
KHCJIOTBI, amdoTepHbIe

TUIPOKCH/IBI, COJIN)




MAacCOBOM J10JI€ll paCTBOPEHHOTO
BEIIECTBA

2.2

HewmeTtamnsl

Hewmeramisbl. [Tonoxenue
HeMmeTtaiuioB B Ilepuonnueckon
CUCTEME XUMUYECKUX DJIEMEHTOB
JI.1. MenpeneeBa u
OCOOCHHOCTH CTPOEHHUSI aTOMOB.
dusnyeckue CBONCTBA
HEMETAaJIJIOB. Amnorponust
HeMeTauioB  (Ha  mpumepe
KHCIIOpoJia, cepbl, ¢ocdopa u
yriaepoaa). XuMuyeckue
CBOMCTBa BAKHEUILINX
HEMETAJUIOB (TaJOreHOB, CEpHI,
azota, ¢ocdopa, yriepoma u
KkpeMHus). OKCuabl HEMETAIIJIOB.

Kucnopoaconepxaniue
KHUCIIOTBI. Bonoponnsie
COEMHEHUS HEMETAJIOB.

OKCHEpUMEHTAIbHBIE ~ METO[IbI
W3Y4YEHHsS  BEIIECTB W  HX
IIPEBPAILCHMI:

e JleMOHCTpaLuu:

— 00pa31ibl HEMETAJUIOB,;

— B3aUMOJEWUCTBHE MeAu C
A30THOM KHCJIOTOM Pa3IU4HON
KOHIIEHTPaLUH.

e JlaGopaTopHBIE OTBITHI:

— KaueCTBEHHBbIE pEakLUUu Ha
AQHUOHBI U KATHOH aMMOHHUSI.

e [Ipaktnueckue padbotsi: Ne 3.
Pemenne sKkcnepUMEHTaNIbHBIX
3aja4 o reme «Hemeramibiy.

e PacueTHble 3a1a4u:

ChopMHUpPOBAaHHOCTh YMEHUU
yCTaHaBIIMBaTh
MPUHA]ICKHOCTD
HEOpPraHMYECKUX BELIECTB I10
UX COCTaBY K OIpeneIéHHOMY
KJ1accy (rpynme) coelnHEeHUuN

(mpocteie BEIIIECTBA -
METaIbl W HEMETaJUlbl,
OKCH/IBI, OCHOBaHUA,
KHCJIOTBI, amQoTepHbIe
THJIPOKCUIBI, COJIH).

CpopMUpOBaHHOCTh YMEHUU
UCIIOJIB30BaTh  XUMHUYECKYIO
CUMBOJIMKY JIJI1 COCTAaBJICHUS
bopmyn BEIIECTB u
ypaBHEHUU XAMUYECKHX
peakinii, CHUCTEMaTUYECKYIO
Homenknarypy (IUPAC) wu
TPUBUAIIbHBIE Ha3BaHHS
OTJIENTbHBIX HEOPTaHUYECKHUX
BEIIIECTB (yrapuelii  ras,
VIJIEKUCIBIA a3, aMMHaK,
rameéHasi U3BeCTh, HeEram€Has
H3BECTh, IIUThEBas  coja,

MUPUT U APYyTHE.
ChopMHUpPOBAaHHOCTh YMEHUU
XapaKTepUu30BaTh
(omHCHIBATH) obmue
XUMHUYECKHE CBOIICTBa
HEOPTaHHYECKUX BEIICCTB
Pa3TUYHBIX KJIaCCOB,
TTO/ITBEPKIATh

KonTponbhas
paborta.
[IpakTnueckas
pabota




— pacyeThl MaCChl BEIIECTBA HITH
o0beMa Ta30B IO H3BECTHOMY
KOJIMYECTBY BELIECTBA, Macce
Wi 00beMy  OJHOTO W3
Y4aCTBYIOLIUX B peakuuu
BEIIECTB;  pacyeThl  MaccChl
(oObema, KOTMYeCcTBa BEIIECTBA)
NPOJYKTOB PEAKIIUH, €CIIH OJIHO
M3 BCIICCTB UMCCT NPUMECHU

CYIIIECTBOBAHUE
TEHETUYECKOM CBS3U MEXKIY
HEOPraHUYECKUMU
BEIIECTBAMU  C
ypaBHEHUH
COOTBETCTBYIOLIUX
XUMHYECKUX PEAKIUH.

IIOMOIIBIO

Heopranunueckue u | [lonrBepxnars Temaruueckoe
OpraHUYeCKHe KHUCJIOTBI. | CyLIECTBOBAaHHE OLICHUBAaHHE
Heoprannueckue U | TEHETUYECKON CBSI3U MEXKIY
OpraHUYeCKHe OCHOBaHUS. | HEOPraHUYECKUMU
AMoTepHbIe HEOPraHUYECKHE U | BEIIECTBAMU €  TTOMOIIBIO
OpraHUYeCKHe COEIMHEHUS. | ypaBHEHUI
['eneTnueckas CBSI3b | COOTBETCTBYIOILIUX
HEOPraHUYECKUX U | XMMHYECKUX peaxuui.
OpPraHUYECKUX BEILECTB PackpsiBath CYILIHOCTh
OKHCIIUTEIIbHOBOCCTAHOBUTEI
Cas3p HEOPraHUYECKUX U .
2.3 2 BHBIX PEaKLUH MOCPENCTBOM
OpPraHUYECKUX BEILECTB
COCTABJICHHMS  DJIEKTPOHHOI'O
OamaHca  3TUX  peakuuil.
[IpoBouTH peaxkuuy,
MOATBEPKAAIOLIUE
XapakTepHbIE CBOMCTBa
U3y4aeMbIX BEIIECTB,
pacro3HaBaTh OTIBITHBIM
yTeEM aQHUOHBI,
MPUCYTCTBYIOIIME B BOJHBIX
pacTBopax.
Hroro no pazneny 17
Pa3znen 3. Xumus v :Ku3Hb
31 X Ponp xumum B o0ecrieueHuu | YMEHUE packpeiBaTh poiib | iTorosoe
. WMUSI ¥ )KU3HB .
9KOJIOTUYECKOH, XUMHH B pElIeHUN | OlICHUBaHHE




SHEPreTUYECKOM W  MUIIEBOH
0e301acHOCTH, pa3BUTUU
MeauiHbl. [ToHsITHE 0 HAYYHBIX
METodaX IIO3HAHHUS BEIIECTB U
XUMHUYECKHX peaKkIuii.
[MpencraBinernst 00  oOmUX
Hay4HBIX MIPUHITUATIAX
MPOMBIIIUIEHHOTO MOJTyYEHUS
BaKHEHMIITIX BEIIECTB (Ha
npuMepax MIPOU3BOJICTBA
aMMHaKa, CEpPHOW  KHCIIOTHI,
MeTaHoja). YenoBek B Mupe
BEIIECTB, MaTepHuasoB 51
XUMUYECKUX PEAKIUN: XUMHS U
3I0pPOBbE  YEJIOBEKA; IpaBHJIA
WCIIOJIH30BAHUS JIEKAPCTBEHHBIX
Mpenaparos; npaBujia
0e30macHoro HCIIOJIL30BaHUS
npenaparoB OBITOBOM XMMHH B
MMOBCEIHEBHOM >KM3HM. bpITOBas
XUMHUYECKasi TPaMOTHOCTh

SHEPreTHYECKUX, CIPbEBBIX U
9KOJIOTMUECKUX pooiieM
YeJI0BEYECTBA, OIHCHIBATh
OCHOBHBIE HarpaBJICHUS
pa3BUTHUA XMMHYECKON HayKu
u TexHojoruu. IIpumMeHSTH
npaBuiia 6e30MmacHoro
oOpaieHusi C BeEIIECTBaMH,
UCIOJIb3YeMbIMU B
IIOBCEIHEBHOM JKU3HH,
IpaBUJa MOBEICHUS B IIEIAX
cOepeXeHUsT  370pOBbsl U
OKpYyXaroIen MPUPOAHOMN
cpeapl;  MOHMMAaTh  Bpen
(ormacHOCTh) BO3ACHCTBUS Ha
KHUBBIE OpTraHU3MBI
oTpeAeIeHHBIX BEIIECTB
cMmbicn  nokazarens  [IJIK,
MOSICHATH ~ HAa  TIpUMepax
CHocoOBbl  YMEHBLIEHHUA U
MPEIOTBPAILICHHSI 1704
BPEIHOTO BO3JECHUCTBUS.
AHanu3upoBarhb u
KPUTUYECKH OLIEHUBATh
nH(pOpPMaLINIO, CBA3aHHYIO C
XUMHUYECKMMHU MpoleccaMu U
WX BIHMSIHAEM Ha COCTOSHHUE
OKpY’Karomien CpeIbl.
Hcnons3oBate  MOIy4YEeHHBIE
3HaHUS U TIPEJICTaBICHUS O
chepax NeSTeTLHOCTH,
CBSI3aHHBIX C HAyKoll u
COBPEMEHHBIMA

TEXHOJIOTUSIMH, KaK OCHOBY




JUIs. OpHEHTallud B BBIOOpE
CBOCH Oymymiei
npodeccuoHaTbHON
aesrenbHocTH.  [IpuHHMMaTh
ydyacTie B 0OCYXKIEeHUU
npobiieM  XHUMHYECKOH U
3KOJIOTUYECKON
HaIpaBJICHHOCTH,
BBICKa3bIBaTh ~ COOCTBEHHYIO
NO3HMIMI0 1O TpobiemMe u
npeyiaraTh BO3MOXKHBIE MTYTH

€€ peleHus
Wroro no pazneny 4
OBILIEE KOJIMYECTBO YACOB IIO | 34
I[TPOI'PAMME

MHOYPOYHOE IIVIAHUPOBAHUE
10 KITIACC
KoanuecTBo yacos DJIeKTPOHHbIE
J:;_)H Tema ypoka Beero KonTposibHbIe IIpakTHyeckue :)Iglgl;r;?)l;;fenbﬂm e
padoTsI padoTsI pecype

IIpeamer opranndeckoi XUMuH, €
BO3HUKHOBEHHE, PA3BUTHE U 3HAUCHUE
Teopus cTpoeHUS OPraHUYECKUX

2 coenunennii A. M. byrneposa, eé 1
OCHOBHBI€ ITOJIOKEHUS

[IpencraBienue o K1accuPpUKAITUN
opraHudeckux BemiecTB. HomeHkmaTypa

3 1
(cucreMaTuveckas) U TpPUBHAIBHBIC
Ha3BaHUA OPraHUYCCKUX BECIICCTB

4 AJIKaHBI: COCTaB M CTPOCHHUE, 1

TOMOJIOTHYECKHI pAn



Mertan u 3TaH — OpocTeuIIre

> IIPEICTaBUTENH aJIKAaHOB

6 AJIKEHBI: COCTaB U CTPOECHUE, CBOWCTBA

7 OTUieH U NPONWIEH — IpocTeiine
IIPEJCTABUTENN AIKEHOB

8 [Ipaktrueckas padota Ne 1. «Ilonyuenue
STWJIEHA U U3yYEHHUE €0 CBOMCTB
Ankanuensl. byranuen-1,3 u

9 MetunOyraauen-1,3. [lonydyenue
CUHTETHYECKOT0 KayuyyKa 1 pEe3UHbI
AJKHMHBI: COCTaB U OCOOEHHOCTH CTPOCHUS,

10 TOMOJIOTUYECKHUM pAl. ALETUIIEH —
IPOCTEHILINHA NPECTaBUTENb AIKUHOB

11 Bbruuciienus no ypaBHEHUIO0 XUMHUECKOM
peakuuu

12 Apensl: 6eH301 1 TOITY0J. TOKCHYHOCTD
apeHoB

13 I'enernyeckas CBS3b yII€BOJOPOAOB,
MIPUHAIIEKALIUX K Pa3IMYHbIM KJlaccaM
[TpupoaHbIE UCTOYHUKH YTIEBOIOPOJIOB:

14 IPUPOJIHBIN ra3 U MOMyTHbIE He(TIHbIE
ra3pl, He()Th U MPOAYKTHI €€ epepaboTKu
[IpupoaHbIE HICTOYHUKH YTIIEBOAOPOOB:

15 MPUPO/IHBIN ra3 U NOMyTHbIE HEPTSIHBIE
rassl, He)Th ¥ MPOAYKTHI €€ nepepaboTKu

16 KonrtponbHas pabota no pasaeny
«YTII€BOIOPOABD)

17 [IpenenbHbIe OTHOATOMHBIE CIIUPTHI:
METaHOJ 1 3TaHoJ. BoopoaHas cBs3b

18 MHoOroaTroMHbl€ CIUPTHI: 3TUIIEHIIIUKOIIb U

JIMLEPHUH




19

20

@DeHoI: CTPOCHUE MOJIEKYIIbI, PU3NYECKUE U
XUMHUYECKHUE CBOMCTBA, IPUMEHEHHE
Anpaerunsl: GopMambaeTU U
aneTranbAerul. AueToH

21

22

OnHOOCHOBHBIE IIPE/IENIbHbIE KAPOOHOBBIE
KHMCJIOTBI: MypaBbUHAasl U YKCYCHasI
[TpakTuyeckas padora Ne 2. «CBoiicTBa
pacTBOpa YKCYCHOH KUCIIOTBI»

23

CTeapI/IHOBaH H OJICMHOBAsA KHCJIOThI, KaK
NpeaACTAaBUTCIIN BBICHIUX Kap60HOBI)IX
KHCJIOT

24

Mb11a KaK COJIM BBICHINX Kap6OHOBI)IX
KHCJIOT, UX MOIOIICC HeﬁCTBHe

25

Crnosxuble 3(hUpbl KaK MPOU3BOIHBIE
KapOOHOBBIX KUCIIOT. ' HIAPOIU3 CIIOKHBIX

a¢hupoB

26

27

28

Xupsl: ruaponus, npuMeHeHue,
OuosI0rHYecKas pojb )KUPOB

VYTieBoibl: CoCcTaB, KiIacCU(pUKAIHS.
Baxneiiine npeactaBuTeNN: TIOKO3a,
¢bpykTo3a, caxaposa

Kpaxman u niemuttono3a kak mpupoIHbIe
MTOJIUMEPBI

29

Kontponbnas paboTa mo pazaery
«Kucnopoacoaepxaiinue opraHuuecKue
coenuHeHU/ Beepoccuiickas
MpoBepoyHas pabora

30

OO1m1ast XxapaKTepUCTHKA a30TCOACPIKALINX
OpPTraHUYECKUX COCTUHECHUM /
Bcepoccuiickas mpoBepouHasi paboTa

31

AMUWHBI: METHJIAMWH M aHUJIUH




32

AMUHOKHCIIOTHI KaK aM(OTepHbIE

OpPraHUYECKUE COCTUHEHUS, HX

ononornyeckoe 3Hauenue. [lernrunel. beaxn 1
KaK TPUPOTHBIC BEICOKOMOJIEKYIISIPHBIC

COEIMHEHHS

33

34

OBILIEE KOJIMYECTBO YACOB I10

OcHOBHBIE IOHATHSA XUMHUH 1
BBICOKOMOJIEKYJIIPHBIX COE€UHEHUN

OcHOBHBIE METO/IbI CUHTE3A
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUH. 1
[InacTmaccel, KaydykH, BOJIOKHA

34

I[TPOTPAMME




11 KJIACC

Ne

n/n

Tema ypoka

XUMHUYECKUH AJIEMEHT. ATOM. DJIEKTPOHHAs
KOH(UTypalusi aTOMOB

KoauuyecTBO 4acoB

Bcero

KonTposbHbie
padoThbI

IpakTuyeckue
padoThI

DJIeKTPOHHBIE
uudgpoBbie
o0pa3oBaTe/ibHbIE

pecypchl

[lepuonnueckuii 3akon u [lepronuueckas
crucTeMa XUMMHU4YeCKux anemMeHToB 1. M.
MeHneneeBa, X CBsA3b C COBPEMEHHOM
TEOPHUEN CTPOEHUSI ATOMOB

3aKOHOMEPHOCTH U3MEHEHUSI CBONCTB
XUMHYECKHX 3JIEMEHTOB U UX COSAMHEHUN O
rpynmnam u nepuojam. 3HaueHue
MEPUOANYECKOT0 3aKOHA 1 CUCTEMBI
xumMuueckux asemenToB /.M. Meneneesa B
pPa3BUTUU HAYKH

Crpoenue BemniecTBa. XMMHUUYECKast CBA3b, €€
BU/JIbI; MEXaHU3MBI 00pa30BaHUS KOBAIEHTHOM
cBsi3u. BogopoaHas cBsizb

BanenTHOCTh. D1€KTPOOTPULIATENBHOCTb.
Cremnenb okucnenus. Bemectsa
MOJIEKYJISIPHOTO U HEMOJIEKYJISIPHOTO
CTPOEHUS

[TonsiTue o0 nucnepcHbIX cucreMax. MicTuHHbIE
Y KOJUTOUHBIE pacTBOPBL. MaccoBas 1os
BEILIECTBA B paCTBOPE

Knaccudukanus 1 HOMEHKIIaTypa
HEOpPraHWYECKUX coeMHeHn. | eHeTnueckas
CBSI3b HEOPraHUYECKUX BEILIECTB, Pa3JIMYHbBIX
KJ1acCOB




Knaccudukanmst XuMHUIecKuX peakiui B
HEOPraHWYECKON U OPraHu4eCKON XUMUH.
3aKOH COXpaHEHUs1 MacChl BEUIECTB; 3aKOH
COXpaHEHHUs U IPEBPAILECHUS SHEPTUU NIPU
XUMUYECKUX PEaKLUsIX

10

11

Cxkopoctb peakiui. OOpaTuMble peakiuu.
XUMHUYECKOE PABHOBECHUE

[IpakTuueckas padora Ne 1. «Bnusiaue
pas3In4HbIX (PAaKTOPOB HA CKOPOCTh
XAMHYECKON PEAKIIUN»

DneKTpoauTHYecKas aquccoruanus. [lonstue o
BOZIOpOAHOM TMoka3zatene (PH) pactBopa.
Peaknun nonnoro oomena. ['mapoinms
OPraHUYeCKUX U HEOPTaHMUYECKUX BEIICCTB

12

OKHUCIIUTEIIbHO-BOCCTAHOBUTEIIbHBIC PEAKIINH.
[TonsTre 06 31eKTPOIHM3E pacIiaBOB U
pacTBOPOB coJiei

13

KontponbHas padoTa mo pazaeny
«TeopeTndyeckue OCHOBBI XUMHID)

14

Merannsl, ux nonoxenue B [lepuoanueckoit
CHUCTeME XUMUYECKuX dnemMeHToB /1. 1.
MemieneeBa 1 0COOEHHOCTH CTPOEHUS
atomoB. OOmue hu3nyecKue CBOUCTBa
METAJIJIOB

15

16

17

CrnaBel METAIIOB. DJIEKTPOXUMUYECKUH P
HaIpsDKEHUN METaJIOB

XuUMHUYecKre CBOMCTBA BAXKHEHIIINX METAJIJIOB
(HaTpuil, Kanui, KaNbIUi, MarHUH,
AITIOMHUHUI) U UX COeTMHEHUI

XHUMHUYECKHE CBOMCTBA XpOMa, MEIU U UX
COEIMHEHU I




18

19

20

21

22

XnMHUYecKre CBOMCTBA IIUHKA, JKeJie3a U UX
COEIUHEHUI

[IpakTuueckas padora Ne 2. "Pemienne
9KCHEPUMEHTAIbHbIX 33134 110 TEME
«Meramib»"

Hewmeramnsl, ux nonoxenue B [leprnoanueckon
CHCTEME XUMHYECKuX saeMeHToB Jl. W.
MeHnzeneeBa 1 0COOCHHOCTH CTPOSHUSI aTOMOB

du3nyeckue CBONCTBA HEMETAILIIOB.
AnoTponusi HEeMETauIoB (Ha IpuUMepe
KHCIIOpOJ1a, cephl, (hocdopa u yrieposaa)
XUMHUYECKUE CBOWCTBA TaJIOT€HOB, CEPhI U UX
COCIMHEHUN

23

XuMHYECKue CBOICTBA a30Ta, pochopa u ux
COCIMHEHUN

24

25

XUMHUECKUE CBOMCTBA yIiepoia, KpEMHUS U
HUX COeOUHEHUN

IIprumeHeHne BaXKHEUIINX HEMETAJUIOB U UX
COE€IUHEHUI

26

27

28

29

O00011eHNEe U cUCTEMATH3AllMs 3HAHUH 110
Teme «HemeTranner». Beraucnenus mo
YpaBHEHUSAM XUMHYECKHUX PEaKIUid 1
TEPMOXUMHUYECKHE PACUETHI

[IpakTuueckas pabora Ne 3. «Pemienue
9KCIIEPUMEHTANBHBIX 3a7a4 10 TeEME
"HemeTamnsr"»

KonTponpHas pabota no Temam «MeTamib» 1
«HemeTamibs

Heoprannueckre u OpraHndeCcKrue KUCIOTHI.
Heopranundeckue u opraHnueckre OCHOBaHUS

30

AmpoTepHbIe HEOPraHUYECKUE U
OopraHuyeckue coequHeHus. I eneTnueckas




CBSI3b HEOPTaHUYECKUX U OPraHUYECKUX
BELIECTB
Posib xuMuu B 06ecrieueHuH SKOJIOTUIECKOH,
31 SHEPreTHYECKOM M MUIIEBON OE30MaCHOCTH, 1
pPa3BUTUU MEIUIIMHBI
[IpencraBienus 00 OOIMMX HAYYHBIX
32 MPUHITMIIAX TPOMBIIIICHHOTO MOJTYYCHUS 1
Ba)XKHEUIIINX BEIIECTB
33 YenoBek B MUpE BEIIECTB M MAaTEPHAIIOB 1
34 XuUMHS ¥ 370POBbE YEIIOBEKA 1
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 3
IPOBEPSEMBIE TPEBOBAHMS K PE3YJIBTATAM OCBOEHMS OCHOBHOM OBPA30BATEJIBHOM ITPOI'PAMMBI
10 KJIACC
Kon . o
pOBeEpsIEMOro IIpoBepsiemble npeiMeTHbIE Pe3yJIbTAThI 0CBOCHHSI OCHOBHOI 00pa30BaTe/IbHOI IPOrpaMMBbI CpeIHEro
001ero oopazoBaHus
pe3yJibTaTa
1 Teoperudeckre OCHOBBI OPTaHMYECKOW XUMUHU
CdopMUpOBaHHOCTh MNPEJCTABICHUNH O XMMHUYECKOM COCTaBISIOLIEH €CTeCTBEHHOHAYYHON KapTHUHBI MHpa, POJIU
11 XUMHUH B TO3HAHUU SBJICHUH MPUPOABI, B (POPMUPOBAHUU MBILIUICHUS U KYJIbTYpbl JTUYHOCTH, €€ (DYHKIIMOHAIBHOM
rPaMOTHOCTH, HEOOXOJUMOMN JUIsl pelIeHMs] MPaKTHUYECKUX 3aJad U SKOJOTHYECKHM OOOCHOBAHHOTO OTHOILIEHUS K
CBOEMY 3[I0POBBIO U IIPUPOJHOU cpene
Brnanenue cucreMoil XUMMUYECKMX 3HAHUM, KOTOpas BKJIIOYAeT: OCHOBOMOJArarollde MOHATUS (MOJeKyna,
BaJICHTHOCTb, 3JIEKTPOOTPULIATENILHOCTb, CTENIEHb OKUCIICHUSI, XMMHUECKas CBSA3b, MOJIb, MOJISIPHAsI Macca, MOJISIPHBII
00BEM, YIIIEpOIHBIA CKeseT, (DYHKIMOHANbHAs TpYIIa, pajukKai, U30MEpHs, H30Mephbl, TOMOJIOTUYECKUN psl,
TOMOJIOTH, YTJIEBOJOPOABI, KUCIOPOJA- M a30TCOJAEPIKALUE COEAUHEHMs, OMOJIOTMYECKHM AaKTUBHBIE BEIECTBa
1.2 (YraeBosl, )KUpBI, OEIKH), MOHOMED, TOJIUMEp, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJISIPHBIE COETUHEHNUS); TEOPUU U
3aKOHBI (Teopusl XHMHUYECKOro CTpoeHMs opraHuueckux BemiectB A.M. BbyrtiepoBa), 3akoHOMepHOCTH,
CHUMBOJIMYECKHI S3bIK XUMHH, (DAKTONOTHYECKHE CBEJCHHMS O CBOWCTBAaX, COCTaBe, MOJYyYEHHH M O€30MacHOM
UCTIOJIF30BaHUM BKHEHITNX HEOPTaHUYECKUX W OPTaHUYECKUX BEIIECTB B OBITY W MPAKTUYECKOH JEATEIHHOCTH
4eJIoBeKa




1.3

ChopMHUpPOBAaHHOCT, YMEHUM BBISBISATH XapaKTEpHbIE TPU3HAKKA TIOHATHH, YCTaHABJIMBAThH WX B3aHMMOCBS3b,
UCIIOJIb30BaTh COOTBETCTBYIOIIME TOHSTHS NPU ONMUCAHUU COCTaBa, CTPOCHUS W MPEBPAIICHUM OpPraHMYeCKUX
COCIUHEHUN

14

1.5

c(OpPMHUPOBAHHOCTh YMEHHUI HCIOJIb30BaTh XWMHUYECKYI0 CHUMBOJIMKY JJISi COCTAaBJCHHUS MOJICKYJISPHBIX H
CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIEHHO) (HOPMYIT OpraHNYeCKUX BEIIECTB U YPAaBHEHUN XMMHUYCCKUX PEAKIIHH,
W3rOTaBIMBATh MOJEIN MOJIEKYJl OPTaHUYECKHUX BEILECTB JJIsl MIUTKOCTPALMU UX XUMUYECKOr0 ¥ MIPOCTPAHCTBEHHOTO
CTPOEHUSA

CdopMUpOBaHHOCTHh YMEHHH YCTAaHABIUBATH MPUHAIC)KHOCTh U3YUEHHBIX OPraHMYECKUX BEIIECTB 110 UX COCTAaBY U
CTPOCHHUIO K ONpeNeséHHOMY Kiaccy (Tpymie) COoequHEHHH (yrieBOJOpPOMAbI, KHUCIOPOA M a30TCOJeprKalllue
COC/IMHEHUS, BBICOKOMOJIEKYJISIPHBIE COCJAMHEHUS), JaBaTh MM Ha3BaHUS MO CHUCTEMaTHYECKON HOMEHKIIAType

(IUPAC)

1.5

CdopMUpOBaHHOCTh YMEHHUS OINMPEACIATh BHJIBI XMMHUYECKON CBSI3U B OPTraHMYECKHX COCAMHCHUSAX (OJWHAPHBIC H
KpaTHEBIC)

1.6

CdopMUpOBaHHOCTH YMEHUS PUMEHSTH: IOJ0XKEHHS TCOPUU CTPOSHUS OpraHndeckux Bemiects A.M. bytneposa s
00BSICHEHUS 3aBUCIMOCTH CBOMCTB BEIIECTB OT UX COCTaBa M CTPOEHUS; 3aKOH COXPAHEHHUS MaCChI BEIIECTB
VYrnesopopoasl. Kucnoponcoaepxkaiiue M a3zoTcoiepikalliie OpraHMYecKHe COEIMHEHHs. BbICOKOMOJEKyspHbIE
COEJTMHEHUS

2.1

C(bOpMI/IpOBaHHOCTL YMGHI/Iﬁ INPpUBOJAUTL TPUBHUAJIbHBIC HA3BaHWA OTACIbHBIX OPraHHYCCKHX BCHICCTB (BTI/IJ'ICH,
MMPOMNMUJICH, alCTHIICH, 3THJICHIJIMKOJIb, TJIWICPHH, (1)€HOJ'I, q)OpMEUII)I[eFI/II[, afneTajJpACruji, MypaBbuHas KHUCJIOTa,
YKCYCHAs KHUCJIOTA, OJICMHOBAs KUCJIOTA, CTCAPUHOBAA KUCJIOTA, IJIFOKO34, (I)pYKTO3a, KpaxmaJi, OeJIJIK0JIO034, FJ'II/II_[I/IH)

2.2

2.3

CdopMupoBaHHOCTh YMEHHI XapaKTepU30BaTh COCTaB, CTPOCHUE, PUBNUECKUE U XUMHUYECKHE CBONCTBA TUIMUYHBIX
MIPEACTaBUTENCH PA3TMYHBIX KJIACCOB OPTaHMUECKUX BEIECTB (METaH, 3TaH, dTUJIECH, MPONUJICH, alleTUJIeH, OyTaueH-
1,3, metunOyraauen-1,3, 6eH3011, METaHOJ, TAHOJ, dTHUJICHTIIUKOJb, TIUIEPUH, (EHO, alleTalbIeru ], MypaBbHHAs U
YKCYCHAasl KHCJIOTHI, TJIFOKO3a, KpaxMall, IIeJITI0103a, aMUHOYKCYCHAs KUCIIOTa)

CdopMUpPOBaHHOCTh YMEHHSI MJUTFOCTPUPOBATH TEHETUYECKYIO CBSI3b MEXKAY THUIHYHBIMU TPEACTABUTEISIMU
pa3IMYHBIX KJIACCOB OPraHUYECKHX BEIIECTB YPaBHEHUSIMH COOTBETCTBYIOIIUX XHUMHYECKHUX PpEaKIUuh C
UCIIOJIb30BAaHUEM CTPYKTYPHBIX POPMYI

2.4

ChopMupoBaHHOCTh YMEHUS XapaKTePU30BaTh HCTOYHUKH YIIIEBOJIOPOTHOTO ChIPbs (HE(Th, IPUPOIHBIN ra3, yroib),
CIocoObl UX MepepadOTKU U MPAKTHUECKOE MPUMEHEHHUE MPOIYKTOB MepepadoTKI

XUMHS U KU3Hb. PacyéTel




CdopMHUpOBaHHOCTH YMEHUH BIAJACTh CUCTEMOW 3HAHUN 00 OCHOBHBIX METOJIaX HAYYHOTO MO3HAHUS, UCTIOIb3YEMBIX
B XMMUU TIPY U3yYEHUH BEIIECTB U XUMHUYECKUX sIBIICHUH (HAOII0IeHUE, U3MEPEHUE, DKCIIEPUMEHT, MOJICIIMPOBAHHUE),
UCIIOJIb30BAaTh CHUCTEMHbIC XMMHUYECKHE 3HAHUS JJI MPUHATHS PELICHUH B KOHKPETHBIX KU3HEHHBIX CUTYaIUsX,
CBA3aHHLBIX C BCIICCTBAMHA U UX ITPUMCHCHUCM

3.1

CdopMupoBaHHOCTE yMEHHI COOJIOJATh MpaBWJIa TOJB30BAHUS XHMHYECKOW TMMOCYIOoM W 1abOpaTOpHBIM
3.2 o0opy/0oBaHUEM, a TaKXe IpaBuiia 0OpallleHHs C BEIIeCTBAMU B COOTBETCTBHH C MHCTPYKIUSMHU IO BBINOJIHEHUIO
71a00pPaTOPHBIX XUMUUYECKHUX ONBITOB

ChopMupoBaHHOCTh YMEHUI IUIAHUPOBATH W BBITOIHATH XUMHUYECKUI SKCIEPUMEHT (IPEBPALICHUS OPTaHUYECKUX
BEUICCTB P HATPEBAHMM, IIOJyYEHUE DTUJICHA U U3YYEHHUE €r0 CBOMCTB, KAUECTBEHHBIC PEAKLUU OPraHUYECKUX
BEIIIECTB, JICHATYypalus OEJIKOB MPH HarpeBaHUM, IIBETHBIC PEaKIMK OEIKOB) B COOTBETCTBUHU C MPaBHJIAMH TEXHUKH
0e30macHOCTH IpU OOpalleHHH C BelleCTBaMU M JaOOpaTOpPHBIM 00OpYIOBaHHEM; MPEICTABIATh PE3YJbTATHI
XUMHUYECKOT0 IKCIIEPUMEHTA B JOpME 3aIMCH YPaBHEHUN COOTBETCTBYIOLIUX peakUuil U (pOopMyIHpoBaTh BHIBOABI HA
OCHOBE 3THUX PE3YJIbTATOB

3.3

ChopMupoBaHHOCTH YMEHHUI MPOBOJUTH BBIYHUCICHUS M0 XUMHUYECKAM ypaBHEHHSM (Macchl, 00bEMa, KOJIMYECTBA
3.4 MCXOJHOTO BEIIECTBA HWJIM MPOJYKTa PEaKIMU MO M3BECTHBIM Macce, 00bEMY, KOJTHUYECTBY OJHOTO M3 MCXOAHBIX
BELIECTB UJIU MPOJYKTOB PEAKIIUN)

ChopMupoOBaHHOCTh YMEHUH KPUTHUECKH aHAIM3MPOBATH XUMHUYECKYI0O HMH(POPMAILHUIO, TOIYY4aeMYI0 H3 pa3HBIX

3.5 -
MCTOYHUKOB (cpeacTBa MaccoBoii nHpopmanuu, cetb IHTepHET U Apyrue)

ChopmMupoBaHHOCTh YMEHUH cOOII0AATh MPpaBHUiIa SKOJIOTHYECKHU 11eTIeCO00Pa3HOro MOBEIEHHs B ObITY U TPYI0BOMH
JIEATEIILHOCTH B LIEJIAX COXPAHEHUS CBOETO 3J0POBbSl U OKPY’KAIOIIEW MPUPOIHOM Cpeapl, OCO3HABATh ONMACHOCTH

3.6 BO3/JCICTBUS HA JKUBBIE OPraHU3MBl ONpPENEIEHHBIX OPraHMYECKHUX BEUIECTB, MOHMMAas cMbici mokaszatens [IJIK
(mpeaenbHO JOMYCTUMOW KOHIIEHTpPALMH), TMOSICHATh Ha MPUMEPAX CIOCOObl YMEHbBIIEHUS U MPEAOTBpALlEeHUsl MX
BPEIHOIO BO3JEHCTBHS HA OPTaHU3M YEJIOBEKa

11 KJIACC
Kon ., .
DOBEDSEMOro IIpoBepsiemble mpeAMeTHbIE Pe3yJIbTATHI 0CBOEHHUSI 0OCHOBHOI 00pa30BaTeIbHOI MPOrpaMMbl CpeHero oo11ero
posep o0pa3oBaHus
pe3yJjbTaTa
1 TeopeTnyeckre OCHOBbI XUMUHU
11 Brnanenue cucreMoii XUMHUYECKUX 3HAHUHM, KOTOpas BKIIFOYAET: OCHOBOMOJATAIONINE MOHITHS (XUMHUYECKUI AIIEMEHT,
' aToM, JJIEKTpOHHAs 000J0YKa atoma, S-, p-, O-dJIeKTpOHHBIE OpOWTATd aTOMOB, HMOH, MOJICKYJa, BaJICHTHOCTH,




ANEKTPOOTPHUIIATETILHOCTh, CTEICHb OKHCIICHUS, XHMHYECKas CBs3b, MOJIb, MOJISIPHAs Macca, MOJISIPHBIM OO0BEM,
KpUCTAJITUYECKast peIIETKA, TUITHI XUMUYECKUX PEaKIuil (OKHCIUTEIIbHO-BOCCTAHOBUTEIbHBIC, K30~ U SHI0TEPMHUUECKUE,
pEeaKd MOHHOTO OOMEHA), paCcTBOP, AJIICKTPOJIMTHI, HEAIEKTPOIUTHI, SICKTPOIUTHUECKAS TUCCOIMAIINS, OKHCIUTEIb,
BOCCTaHOBUTEJb, CKOPOCTb XHUMHYECKOW peaklUd, XMMHUYECKOE PAaBHOBECHE); TEOPHUM M 3aKOHBI (Teopus
ANEKTPOJIUTHYCCKON  ucconuanuu, llepmonmyeckuit 3akoH J[.M. MeHnmeneeBa, 3aKOH COXpPaHEHHsSI MaccChl),
3aKOHOMEPHOCTH, CHUMBOJIMYECKHIA SI3BIK XUMHH, (haKTOJOTHUECKUE CBEACHUS O CBOWCTBAX, COCTaBEe, MOJYYCHUU U
0€301TaCHOM KCIIOJIH30BAaHUH BAXKHEHIITNX HEOPTAaHMUECKUX BEIIECTB B OBITY U MTPAKTUYECCKON JCSITEILHOCTH YEJIOBEKA

C(l)OpMI/IpOBaHHOCTI) yMeHI/Iﬁ BBbIABJIATE XApPaKTCPHBIC IIPU3HAKW W B3aMMOCBA3b HN3YUYCHHBIX HOHHTI/Iﬁ, IIPpUMCHATDb
COOTBCTCTBYIOIIHUEC IMOHATUA IIPU ONHMCAHWU CTPOCHUA U CBOICTB HCOPTaHUYCCKUX BCHICCTB U HX HpeBpaIJ_IeHI/Ifl;

12 BBISIBJISITH B3aUMOCBSI3b XMMHUYECKUX 3HAHMM C MOHATHUSAMH M TNPEACTABICHUSMHU IPYTUX E€CTECTBEHHOHAYYHBIX
MIPEIMETOB
13 BrnajgeHne oCHOBHBIMH METOJIaMU HAyYHOTO TIO3HAHMS BEIICCTB M XUMHUYECKHUX SIBICHHN (HAOJIO/ICHUE, U3MEPCHHE,
' AKCIICPUMEHT, MOJICIIMPOBAHNC)
ChopmupoBaHHOCTH YMEHHIA OMPEICIIATH BAJICHTHOCTD M CTEIICHb OKUCIICHUS XUMHYECKHUX JIEMEHTOB B COCTMHCHUSX
1.4 Pa3IMYHOTO COCTaBa, BUJ XUMHUYECKOW CBSA3M (KOBaJEHTHAs, HOHHAs, METa/NIndecKkasi, BOJOPO/IHAs) B COCIUHEHUSX,
THI KPUCTAUTHYECKON PEIETKN KOHKPETHOTO BEIIECTBA (aTOMHAsI, MOJICKYJIIpHAsl, HOHHAS, METaJUIMYECKas )
1.5 ChopMupoBaHHOCTH YMEHHI OMPEACIIATH XapaKTep CPEIbl B BOJHBIX PACTBOPAX HEOPTAHUYCCKUX COCITMHEHUHN
CdhopmupoBaHHOCTH YMEHUS KIACCU(PHUITUPOBATH XUMUICCKUE PEAKITUH TI0 Pa3IMIHBIM IMPU3HAKAM (YUCITY U COCTaBY
1.6 pearupyrommx BemecTB, TeIIoBoMY d(PPeKTy peakiiuu, U3MEHEHHIO CTEeTIEHEH OKHCIIEHUS DJIEMEHTOB, 00paTHMOCTH
peaKIfy, Y9acTHIO KaTaln3aTopa)
17 ChopmupoBaHHOCTH YMEHHI COCTABIISATh YPABHEHUS PEAKIIMIA PA3IMYHBIX THIIOB, TIOJHBIC U COKPANIEHHBIC YPABHEHUS
' peaxiuii HFOHHOTO OOMEHa, YUUTHIBas YCIOBUS, TPU KOTOPBIX ATH PEAKIIMU UAYT 0 KOHIIA
ChopmupoBaHHOCTh yMEHUW TMPOBOIUTH PEAKIUHU, MOATBEPKAAIONINE KAueCTBEHHBIM COCTaB  pPa3lUYHBIX
1.8 HEOPTaHWYECKUX BEIICCTB, PACIIO3HABATH OMNBITHBIM MyTéM HWOHBI, MPHCYTCTBYIOIIHE B BOJHBIX pPaCcTBOpPAX
HEOPraHMYECKUX BEIIECTB
19 ChopMupoBaHHOCTE YMEHHI pPAaCKpBIBAaTh CYIIHOCTh OKHCIHTEIHLHO-BOCCTAHOBHTEIBHBIX PEAKIMH TOCPEICTBOM
COCTaBJICHHS SJIEKTPOHHOTO OajaHca ITUX peakIuit
1.10 CdopmupoBaHHOCTH YMEHHI O0BACHATH 3aBUCUMOCTh CKOPOCTH XMMHUYECKOH peakluy OT Pa3NyHbIX (PaKTOPOB
111 CdhopmupoBaHHOCTH YMEHHI OOBSICHITH XapaKTep CMEMICHUS XUMUYECKOTO PAaBHOBECHSI B 3aBUCHMOCTH OT BHEIITHETO
BozaeiicTBus (npuniun Jle [llarense)
2 OO6m1ast 1 HeOpraHUYECKask XUMHUS




2.1

2.2

CdopMupoBaHHOCTH YMEHHH pacKpbiBaTh cMbIc [lepronnueckoro 3akona JI.M. MenneneeBa u 1eMOHCTPHPOBATDH €T0
CHCTEMAaTU3HPYIONTYI0, O0OBSICHUTEIBHYIO U IPOTHOCTUYECKYIO (PYHKIIUU

CdhopmupoBaHHOCTH YMEHUN XapaKTEPHU30BATh JIEKTPOHHOE CTPOCHUE aTOMOB XUMHUYECKHX 3JIEMEHTOB 1—4 mepuo1oB
Ilepuomuueckoii cucreMbl XxuMuueckux sneMentoB .M. MenaeneeBa, UCHOIB3Ys MOHATHS «S-, P-, d-3JIEKTPOHHBIC
OpOUTANINY, «IHEPTETUYECKUE YPOBHUY», OOBICHATH 3aKOHOMEPHOCTH M3MEHEHHUS CBONCTB XUMUYECKHX AJIEMEHTOB H
HX COEMHEHMI 1o nepuoaam u rpynmam [lepuoanyeckoii cucteMbl xuMuueckux semeHToB /.M. Menaeneena

2.3

ChopmupoBaHHOCTH YMEHHI XapaKTeprU30BaTh (OMUCHIBATh) O0IIME XMMUUYECKHE CBOMCTBA HEOPTaHUUECKUX BEIIECTB
Pa3IMYHBIX KJIAcCOB, MOJATBEPKIaTh CYIIECTBOBAHME M'EHETUYECKOM CBSI3U MEXIY HEOPraHMUYECKHUMU BEIIECTBAMU C
MTOMOIUIbIO YPAaBHEHUIN COOTBETCTBYIOIIUX XUMHUUYECKUX PEAKIIHiA

2.4

2.5

ChopmMupoBaHHOCTh YMEHUN YCTaHaBIMBAaTh IPUHAJIEKHOCTb HEOPraHMYECKHUX BEIIECTB IO HMX COCTaBy K
onpeaenéHHOMY Kiaccy (TpyIine) coeluHEeHU (IPOCThie BEIIeCTBA — METAJUIbl U HEeMETaJUIbl, OKCUbI, OCHOBaHUS,
KHCJIOTHI, aM()OTEepHBIE TUAPOKCHIBI, COJIH)

ChopmupoBaHHOCTH YMEHUH UCITOJIB30BATh XUMUYICCKYIO CHMBOJIMKY JIJISI COCTABJICHUS (JOPMYJT BEIIECTB H ypaBHESHUI
XUMHUYECKUX peakiuii, cucrematudeckyro HoMmeHknatypy (IUPAC) wu TpuBuanbHble Ha3BaHUA OTAEIBHBIX
HEOPTaHMYECKUX BEMIECTB (yrapHbBIN ra3, YrJIeKUCIbIA Ta3, aMMHAaK, TaméHas H3BECTh, HerameéHas U3BECTh, TUThEBAs
coJla, TUPUT U JPYTHUE)

2.6

CdopmupoBaHHOCTH YMEHHI XapaKTeprU30BaTh (OMHUCHIBATh) O0IIME XMMUUECKHE CBOMCTBA HEOPTaHUUECKUX BEIIECTB
Pa3IMYHBIX KJIACCOB, MOJATBEPKAATh CYIIECTBOBAHWE I'EHETUYECKON CBSI3U MEXKIY HEOPraHMYECKHUMH BEIIECTBAMH C
MIOMOIIIbIO YPABHEHHI COOTBETCTBYIOIIMX XUMHUYECKUX PEAKIUI

2.7

2.8

CchopMupoBaHHOCTb yYMEHHUH IUIAHUPOBATh M BBINOJIHATh XUMHUYECKHH HKCIEPUMEHT (pa3lio’keHHe IepoKcHa
BOJIOPOIa B NPUCYTCTBUHU KaTalM3aTopa, ONpPEAETICHHE CpPeIbl PAacTBOPOB BEIIECTB C IOMOINBIO YHHBEPCAIBHOTO
WH/IMKATOpa, BIMSHUE PA3IUYHBIX (AKTOPOB HAa CKOPOCTb XHWMHYECKOM peakIuH, peakluu HOHHOro oOMeHa,
KauCCTBCHHBIC PpPCAKIMU Ha CYJ'II)(i)aT-, Kap6OHaT- U XJIOpUA-aHUMOHBI, Ha KaTHOH aMMOHHA, PCHICHUC
SKCHEpUMEHTAJIbHBIX 3aJau mo TemaMm «Mertamiel» U «Hemeramisl») B COOTBETCTBMM C IpaBUJIAMHM TEXHUKU
0e30MmacHOCTH MNpHU OOpallleHuHu C BEUIECTBAMM U JIaOOpaTOpPHBIM OOOpY/OBAaHUEM; MPEACTABIATh PE3YNIbTAThI
XMUMHUYECKOI0 SKCIIEpUMEHTa B (JOpMeE 3alUCH YPaBHEHUH COOTBETCTBYIOIIMX peakUuil U (opMyJIupoOBaTh BHIBObI Ha
OCHOBE 3THX pe3yIbTaTOB

ChopMHUpOBAaHHOCT, YMEHHHM COONIOAATh TMpaBWIa TOJIB30BAHUSA XHUMHUYECKON ToOCyaod W J1abopaTopHBIM

o0opy/noBaHUEM, a TaKXe MpaBuiIa OOpallleHHs C BEIIeCTBAMH B COOTBETCTBHH C WHCTPYKIIUSMHU TO BBIMOTHEHUIO
71a00paTOPHBIX XUMHUECKHX OIBITOB




2.9

ChopmupoBaHHOCTh yYMEHHUH XapaKTepU30BaTh XWMHUYECKHE TMPOILIECCHI, JIeKallde B OCHOBE IPOMBIIIIEHHOTO
MIOJTyYCHHUSI CEPHOM KHCIIOTHI, aMMHaKa, a TaKke cHOPMUPOBAHHOCTH MPEICTABICHUH 00 OOIIMX HAYYHBIX MPUHLIUIIAX
1 DKOJIOTUYECKUX MPOOIeMax XUMUYECKOTO MMPOU3BOJICTBA

XuMus U Kn3Hb. Pacuérhbl

3.1

3.2

3.3

CdopmupoBaHHOCTB NPEACTABICHUI 0 XMMUYECKOM COCTABIISIONICH €CTECTBEHHOHAYYHOM KAPTUHBI MUPA, POJIM XUMUHI
B TO3HAHUM SBJICHUH OPUPOABI, B (POPMHUPOBAHUHM MBINUICHUS U KYJIbTYpbl JUYHOCTH, €€ (DYHKIMOHAIBLHOU
IPaMOTHOCTH, HEOOXOMMOM JIJIsl pellICHUs MPAKTUYECKHX 33/1a4 U SKOJIOTHYEeCKH 000CHOBAaHHOT'O OTHOILIEHHUS K CBOEMY
3J10pOBBIO U IPUPOIAHOM Cpenie

ChopmupoBaHHOCTh YMEHUN KPUTUYECKH aHAIM3UPOBATH XUMHUYECKYI0 WH(OPMALMIO, MOJIYy4aeMyl U3 pa3HbIX
HCTOYHUKOB (CpeAcTBa MacCOBOW KOMMYHHMKAIUH, ceTh VIHTEpHET U Ipyrue)

CdhopMupoBaHHOCTh YMEHHIA COOIIOAATH MPaBHiIa SKOJIOTHMUYECKH IIETIECO00Pa3HOTO MOBEACHHUS B OBITY M TPYIOBOM
JESITEIbHOCTH B LIEJISIX COXPAHEHUSI CBOETO 3/I0POBBS M OKPYKAIOLIEH MPUPOTHON CpeIbl

3.4

Oco3HaBaTh ONACHOCTb BO3/ECHCTBUS Ha JKUBBIE OPraHU3Mbl ONPEIECIIEHHBIX BEIIECTB, IIOHUMAsi CMBICI ITOKA3aTessd
[TJK, nosicHATh Ha ImpHUMepax CHOCOObl YMEHBIIECHUS U MPEAOTBPAILEHUSI X BPEIHOTO BO3JEHCTBUS HAa OPraHU3M
4eJI0BEKa

3.5

CchopMupoBaHHOCTb YMEHHUI MPOBOAUTH BBIYMCIEHUS C HCIOJIb30BAaHUEM IOHATHS «MaccoBas JOJsl BELIeCTBa B
pacTBope», OOBEMHBIX OTHOLICHHM Tra30B NpPU XUMHMUYECKHUX DPEAKIHSIX, MAcchl BEIECTBA WM O0BbEMa Tra3oB IO
U3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce WM 00bEMY OJHOIO M3 YYAaCTBYIOIIUX B PEAKIUH BEIIECTB, TEIIOBOI'O
s¢dekTa peakiuu Ha OCHOBE 3aKOHOB COXPAHEHHUs MAacChl BELIECTB, PEBPAIIEHUS U COXPAHEHUS SHEPTUU

MMPOBEPAEMBIE 2JIEMEHTbBI COAEP KAHUSA

10 KJIACC
Kon IIpoBepsieMblii 3JIEMEHT COAePKAHUS
1 Teopernueckne OCHOBBI OPraHMYECKON XUMHH
11 Hpe)IMeT OpF&HH‘IGCKOﬁ XHUMHU: €€ BO3HHUKHOBCHHEC, pa3BUTHEC U 3HAUCHUEC B ITOJTYYCHHNU HOBBIX BCIICCTB U MAaTCPHAIOB. TGOpI/Ifl
CTpPOEHHUsSI Oprannueckux coearHeHut A.M. bBytnepoBa, €€ OCHOBHBIE MOJI0KEHUS
12 CrtpykrypHble POpMYIBl OpraHMYECKUX BemecTB. ['oMonorus, nzomepus. XuMHU4eCKasi CBSA3b B OPTaHUYECKUX COCTUHEHHSIX —
OAVHAPHBIC N KPATHBIC CBA3H. HpeHCTaBHeHI/IC (6} KJ'IaCCI/I(l)I/IKaI_[I/II/I OpPraHUYCCKHX BCIICCTB




1.3

2.1

Homenknarypa oprannyeckux coeIuHeHui (CUCTeMaThyeckas) U TpUBUaIbHbIC Ha3BaHUS BaKHEHIIINX MPEACTaBUTENCH KIIacCOB
OpraHUYECKUX BELIECTB

VYri1eBo10pObI

AJKaHBI: COCTaB M CTPOCHHE, TOMOJIOTHUECKUI psii. MeTaH M 3TaH — MPOCTEHINE MPEICTABUTENN AJKaHOB: (DPU3NYECKHUE H
XMMHUYECKHE CBOICTBA (peaKkIuy 3aMEIICHUs U TOPEHHU), HAXOXKJIEHUE B PUPOJIE, MOJIyYeHUE U IPUMEHEHHE

2.2

2.3

AJIKEHBI: COCTaB ¥ CTPOEHHUE, TOMOJIOTUYECKUN Psill. DTUIICH U NPOMMIICH — MPOCTEUIINE MPEICTABUTENN AJTKEHOB: (pr3nueckue
U XMMHUYECKHE CBOICTBA (peakLMy rMIPUPOBAHUS, TaJOI€HUPOBAHMS, TUAPATAllui, OKUCIICHUS U MTOJUMEPU3aLiK), HOJTyYeHHE
U IPUMEHEHUE

Anxanuensl: OyraaueH-1,3 u metunOyranuen-1,3: cTpoeHne, BaKHEHIINEe XUMUYECKHE CBOMCTBA (peakuusi NOJMMEPH3AINHN).
[TosyyeHHe CUHTETUYECKOr0 KayuyKa U Pe3UHbI

2.4

AJKHMHBI: COCTaB U OCOOCHHOCTU CTPOCHMSI, TOMOJIOTUYECKUH Psil. ALETUIICH — IPOCTEHIINI IPEJCTaBUTENb AJIKWHOB: COCTAB,
cTpoeHue, GPU3NIeCKre U XUMHYECKIE CBOMCTBA (PEaKIK THAPUPOBAHUS, TATIOT€HUPOBAHHUS, THAPATAILIUH, TOPEHHS ), TOJTyYCHHE
U IPUMEHEHUE

2.5

2.6

Apenbl. benzon: cocraB, cTpoeHue, (Qu3MUecKHe U XHUMHUYECKHE CBOICTBa (peakiuy TaJoreHHpPOBaHUS M HUTPOBAHUSA),
MOJIy4eHUE W TpUMEHeHHue. Tolyos: cocraB, CTpOCHHE, PU3NICCKUE W XUMHUYECKHE CBOMCTBA (pEaKIMH T'aJIOTCHUPOBAHUS H
HUTPOBaHUs), TOJy4YeHHE M NpUMEHEHHEe. TOKCHYHOCTH apeHoB. ['eHeTHdeckass CBS3b MEXIY YIJIEBOAOPOJaMHU,
MIPUHAUICKAIMMHI K pa3IMYHBIM KJlaccam

[TpupoHbIe HICTOYHUKH YTIeBOA0pOA0B. [Ipupoanslii ra3 u nonyrHsie HedTsHBIE Ta3bl. HedTh 1 €€ mpoucxoxaenue. Criocoobt
nepepaboTKU He(TH: MeperoHka, KPeKUHI (TepMUYECKUH, KaTtanuTudeckuit), nuponus. [IpoaykTel nepepa®oTku HedTH, MX
MIPUMEHEHHE B IPOMBIIIJIEHHOCTH U B ObITY. KaMeHHBIN yroib M MPOAYKTHI €ro epepadoTKu

Kchoponcoz[epn(amHe OpPraHn4eCKUC COCANHCHU A

3.1

Hpe,[[eJ'IBHBIe OOAHOATOMHBIC CIIMPTHI. MeTaHOI M ATaHO: CTPOCHUC, (1)I/IBI/I‘ICCKI/I€ U XHMHYECKHE CBOMICTBa (peaKHI/II/I C
AKTUBHBIMH MCTAJIaMH, TaJIOTCHOBOAOPOAAMU, ropeHHe), IMPUMCHCHHUC. BOI[OpOI[HI)Ie CBA3HM MCXKAY MOJICKYJIaMH CIIMPTOB.
Z[eﬁCTBHC MCTAHOJIa U 3TAaHOJIa HAa OpraHU3M YCJIOBCKaA. MHoroatoMHbIe CIIUPTHI. OTUJICHTIINKOIb U TJIMLOCPHUH: CTPOCHUC,
(1)H31/I‘-ICCKI/I€ 1 XMMHYECKHE CBOMCTBA (B3aI/IMOI[CI\/’ICTBI/IC CO IICJIOYHBIMH METaJlJIaMH, KAYECTBCHHAA pC€aKs Ha MHOIOAaTOMHBIC
CHI/IprI). Z[eﬁCTBHC Ha OpraHu3M 4€JIOBCKaA. HpI/IMeHeHI/Ie TIIMICPHUHA U OTUJICHI JIMKOJISA

3.2

deHoI: CTPOCHUC MOJICKYIJIbI, (l)I/I3I/I"IeCKI/Ie 1 XUMHYECKHE CBOMCTBA. TOKCUYHOCTH (beHona. HpI/IMeHeHI/IC (1)CHOJ'Ia

3.3

AHL,Z[CFI/I,Z[BI N KCTOHBI. CDOpMa.]'IL,Z[CFI/I,Z[, aleTalbACTU/: CTPOCHHUC, (I)I/ISI/UICCKI/IC U XHMMHUYECKHE CBOMCTBA (pCaKI_[I/II/I OKHCJICHUA U
BOCCTAHOBJICHHA, KAHCCTBCHHBIC peaKHI/II/I), IMOJIYYCHHE U ITPUMCHCHUEC




OAHOOCHOBHBIE TIPEIENbHBIE KapOOHOBBIE KUCIOTH. MypaBbUHAs U YKCYCHAs! KHCIIOTBI: CTpOEHUE, GU3NYECKUE U XUMHUYECKHE
3.4 CBOICTBa (CBOMCTBA, OOIIHE /IJIs KJIAcCa KUCIIOT, PeakIus dTepudUKaImm), NoydeHue U npuMeHenrne. CTeapiuHoBast U OJICHHOBAS
KHCIIOTHI KaK IIPEICTAaBUTEINU BBICIIUX KapOOHOBBIX KUCIOT. MblIa KaK COJIM BBICIIUX KapOOHOBBIX KHCIIOT, UX MOIOIIIEe IEHCTBUE
35 CrnosxHble 3(hUpbl Kak MPOU3BOAHBIE KAPOOHOBBIX KUCIOT. ['niponu3 cinoxubIX 3¢upos. Kupsl. I'naponus xupos. [Ipumenenue
XKUpOB. buosornueckast pojb KUPOB
VYrneBoabl: cocTaB, KIacCHU(PUKALUS YIIEBOAOB (MOHO-, JHU- M TOJMUCAaxXapujbl). [JI0KO3a — MpPOCTEWIIUN MOHOCaxapu:
0COOEHHOCTH CTPOCHHMS MOJICKYJIbI, (DU3NYECKUE M XUMUYECKHE CBOMCTBA (B3auMoaeicTBue ¢ rupokcuom meau(ll), okucienne
3.6 aMMHaYHBIM pacTBOpoM okcuma cepedpa(l), BoccraHOBIIEHHE, OpOKEHUE TIIOKO3bI), HAXOXKJICHUE B MPUPOJIE, MPUMEHEHHE,
ouosnoruueckas poib. Porocunre3. OpykTo3a Kak H30Mep IIIOKO3bl. Kpaxman u 1euiroiio3a Kak MPUPOIHBIE MOJIHUMEpHI.
Crtpoenue kpaxmasa 1 1eJuTr0103bl. DU3nyeckne 1 XUMUYECKHe CBOMCTBA KpaxMasa (THIpOoJini3, KaYeCTBEHHAs PEaKIUs C HOJI0M)
4 A3oTcoaeprkalue OpraHu4ecKue CoeIMHEHUs
41 AMUHOKHUCIIOTHI Kak aM(OTepHbIe OpraHnyeckre coequHeHus. @u3ndeckre U XUMUYeCKUe CBOMCTBAa AMUHOKUCIIOT (Ha IpuMepe
) mmnuHa). bruonornueckoe 3HaueHre aMMHOKHUCIIOT. [lenTuast
42 benku kak mnpupoaHBIE BHICOKOMOJEKYJSIpHBIE coeAuHeHus. [lepBuyHas, BTOpUYHAs M TPETUYHAs CTPYKTypa OEIKOB.
' XuMUYecKue CBOMCTBA OEIKOB: THAPOIU3, AeHATYpallus, KaYeCTBEHHbIE peakluy Ha OeKu
5 BricOKOMONIEKYIISIpHBIE COETMHEHUS
OCHOBHBIE TOHATUA XHUMHUHM BBICOKOMOJIEKYJISIDHBIX COEAMHEHUN: MOHOMEpP, NOJUMEp, CTPYKTYpHOE 3BEHO, CTEIEHb
5.1 MOJIMMEPU3AlIMU, CPEAHsIsl MoJIeKyJsipHass Macca. OCHOBHBIE METOIbl CHHTE3a BBICOKOMOJICKYJSPHBIX COEIUHEHUN —
MOJIMMEPU3ALUS U TTOJIMKOHICHCALIHS
59 OKCHEepUMEHTAIBHBIE METOABl HW3YYEHHUsS BEHIECTB W MX IMPEBpAIICHUI: O3HAKOMJIEHHE C 00pa3laMud MTPUPOIHBIX U
' HCKYCCTBEHHBIX BOJIOKOH, IJIACTMAcC, KaydyKoB. [loyuyeHrne CHHTETUYECKOro KayuyyKa U Pe3UHbI
11 KIIACC
Kon IIpoBepsieMblii 3JIEMEHT COePKAHUSA
1 Teopernyeckne OCHOBBI XUMHUH
XUMHYECKUH dJIeMeHT. AToM. S apo aToma, U30TOMBI. DJIEKTPOHHASI 000JI0UKa. DHEPTreTUUECKHE YPOBHH, MMOTyPOBHU. ATOMHBIE
1.1 opburanu, S-, p-, d-anemeHTbl. OCOOCHHOCTH pacIpe/Ie/iCH s 3JICKTPOHOB 110 OPOUTAIIIM B aTOMax 3JIEMEHTOB MEPBBIX YETHIPEX
MEepPHOOB. DIEKTPOHHAs KOH(UTYpalHsi aTOMOB
12 [Tepuonnueckuii 3akoH u Ilepuoandeckas cucrema xumudeckux aemMeHToB .M. MenneneeBa. CBsI3b NEPUOIUYECKOTO 3aKOHA
n Ilepuonnueckor cucreMbl XuMHUueckux dneMeHToB /.M. MeHaeneeBa ¢ COBpEMEHHOM TEOpPUEH CTPOEHHS aTOMOB.




3aKOHOMepHOCTI/I W3MEHEHHS CBOMCTB XMMHYECKHUX DJICMEHTOB U O6p33yeMBIX MU IIPOCTBIX U CIIOKHBIX BEIICCTB I10 I'pyIiaM U
nepuoaam. 3HaucHUE NEpUOANYCCKOI0 3aKOHA B pa3BUTHU HAYKU

CrpoeHue BemecTBa. XHUMHUYECKass CBsI3b. Buabl XMMHUECKOM CBsI3UM (KOBaJ€HTHAs HEMOJSpHas M NOJspHas, HOHHas,

1.3 Metainueckas). VoHbI: KaTMOHBI M aHUOHBL. MexaHu3mbl 00pa3oBaHUS KOBAJICHTHOM XMMHUYECKOHW CBsi3U (OOMEHHBIM U
JIOHOPHO-AaKIENTOpHbBIN). BogopoiHas cBsi3b

1.4 BanenTtHocTh. DnekTpooTpuiaTeabHOCTh. CTENEeHb OKUCIIEHUS
BemectBa MOJEKYISIPHOrO M HEMOJEKYJISIPHOIO CTPOEHHMs. 3aKOH IOCTOSHCTBA COCTaBa BelIECTBA. THIIBI KPUCTAIUIMYECKUX

1.5 peléToK. 3aBUCUMOCTh CBOICTBA BEIIECTB OT THIA KpUCTaUIMUECKOi pemeTku. Ilonarue o nucnepcHbix cucreMax. McTuHHbIE
Y KOJUIOUJHBIE pacTBOPBL. MaccoBas 0Jis BEIIECTBA B pACTBOPE

1.6 Knaccudukanus Heoprannueckux coeiuHeHnid. HoMeHkaTypa HeopraHu4eckux BEIECTB

17 Xumundeckas peakius. Kiaccupukanus XuMHUYECKUX peakuii B HEOPTaHUYECKOW U OpraHU4eCKOW XUMUU. 3aKOH COXPaHEHUS
MAaCChI BEUIECTB, 3aKOH COXPAHEHHS U MTPEBPALLCHUS SHEPTUU ITPU XUMUYECKUX PEAKLIHAX

1.8 CKOpOCTh peakiuu, e€ 3aBUCUMOCTh OT Pa3IMIHBIX (PAaKTOPOB

19 OOpatumbie peaknuu. XUMAYECKOe paBHOBecHe. DaKTOPhI, BIUSIONIAE HA COCTOSHUE XUMUYIECKOro paBHOBecus. [Ipunium Jle
[Tarense

110 Dnextponutuyeckas nuccoruanus. CuibHbIe U cnalbie AeKTponuThl. Cpesia BOJHBIX paCTBOPOB BEIIECTB: KUCIast, HEUTpaabHas,
menovyHas. Peakiy noHHOTO 0OMeHa

1.11 OKHCIIUTENbHO-BOCCTAHOBUTENIbHBIE PEAKLIUU

2 Heoprannueckast xumust
Hemerannsl. [Tonoxxenune HemeramioB B [leproaudeckoit cucreme xummudeckux aneMmeHToB [[.1. MenaeneeBa u ocoOeHHOCTH

2.1 cTpoeHust aToMOB. DU3HUECKUE CBOMCTBA HEMETAIJIOB. AJIJIOTPONHUS HEMETAIJIOB (Ha MpUMepe KHUCIOopoja, cepbl, dhochopa u
yriepoja)

29 XUMHYEeCKHE CBOMCTBA BAXKHEHUIITUX HEMETAIJIOB (TaJlOT€HOB, Cepbl, a30Ta, ¢ocdopa, yriepona U KPeMHHSI) U UX COSIUHEHHIA
(OKCHIO0B, KUCIOPOACOAEPKALIUX KUCIOT, BOJOPOAHBIX coeuHeHni). [I[puMeHenre BaKHEUIITNX HEMETAIUIOB U UX COSTUHEHUN
Mertannsl. [lonoxenue meramioB B [lepumonmyeckoil cucreme xumudeckux snemeHToB (.M. MenpaeneeBa. OcoOeHHOCTH

2.3 CTpPOCHHS DJEKTPOHHBIX 000704eK aromMoB MeTawioB. OOmwue ¢usnyeckue cBoicTBa MeTauioB. CIlaBbl METAJIOB.
DIEeKTPOXUMHUYECKUH Psi/i HANPSYKEHUHA METAJLIOB

24 XUMHUYECKHE CBOMCTBA BAKHEHIIIMX METAIJIOB (HATPHMA, Kallui, KaNbIUi, MAarHUN, ATFOMUHHM, IIUHK, XPOM, JKeJIe30, MeIlb) U UX
coequHeHnil. O0mme cnocoObl moayyeHus: MeTayuioB. [IpuMeneHne MeTamioB B ObITY U TEXHHUKE

2.5 ['eneTnueckas CBsI3b HEOPTAHUYECKUX BEIIECTB, MPUHAJICKAIINX K pa3JIMYHBIM KJlaccam




XUMUS U )KA3HDb

3.1

3.2

3.3

Ponp xumMuu B o0ecIieueHUuH BKOHOFquCKOﬁ, SHCPFCTHHCCKOfI u HHHICBOﬁ 663OHaCHOCTI/I, Pa3sBUTHUU MCIAULMHBI. [Tousarue o
HAaYYHBIX MCTOAAX MMO3HAHUSA BCUICCTB U XUMUYCCKUX peaxunﬁ

[IpencraBnenus 06 0OMMX HAYYHBIX MPUHIMIIAX IPOMBIIUICHHOTO TOJYYEeHUS BXKHEHIINX BenlecTB. UeIoBeK B MUPE BEIIECTB
U MaTEpUAJIOB: BAXKHEUIINE CTPOUTEIbHBIE MAaTEPUAbl, KOHCTPYKLMOHHBIE MaTepUaJIbl, KPACKH, CTEKIIO, KEpAMUKA, MAaTEPHAJIbI
JUISL DJIEKTPOHHUKH, HAaHOMAaTEepHaJIbl, OpraHMUECKUE U MUHEpPAIbHBIE yI00pEeHNUs

XuMUs ¥ 3I0pOBbE UEJIOBEKa: MpaBUiIa MCIOJB30BAaHHUS JICKAPCTBEHHBIX MPENapaToB, MpaBuiia 0E€30MacCHOTO HCIOJIb30BAHUS
MpernapaToB OBITOBOW XUMHUH B IIOBCEHEBHOM KU3HU
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