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®denepanbHas paboyas mporpamma no yueOHOMY npeaMmery «XuMus» (0a30BbId
ypoBeHb) (mpeamerHas oOnactb «EcTecTBeHHO-Hay4yHBIE TIpPEAMETHI»)  (majnee
COOTBETCTBEHHO — MpOrpamMma Mo XMMHH, XUMUS) BKIIOYAET MOSCHUTEIBHYIO 3aIUCKY,
coJiep)kaHue OOy4deHHs, TUTAaHUPYEMbIe Pe3yJbTaThl OCBOSHUS MPOTpamMMbl IO XUMUH,
IUTAHUPYEMbIE PEe3yNIbTaThl, TEMAaTHUECKOE IUIAHUPOBAHUE, MepedeHb (KoaudukaTop)
pacmpeieieHHBIX MO KjaccaM TMPOBEPSIEMBIX TpeOOBaHWU K pe3yibTaTaM OCBOCHMS
OCHOBHOU 00pa3zoBaTeIbHON MPOrpaMMBbl CPeAHEro 00IIero 0Opa3oBaHUs U JIEMEHTOB
COJIEpKaHUS TI0 XUMUHU.

[losicHuTenbHAS 3amKCcKa OTpaXkaeT OOIIMEe [eNH W 3aJa4d U3yYeHUs XUMUH,
XapaKTEPUCTUKY TCHUXOJOTHYECKUX MPEATNOChUIOK K €€ M3YYEHHUIO0 OO0YyJarolIMMHUCS,
MECTO B CTPYKType y4eOHOro IlaHa, a TaKXkKe MOAXOAbl K OTOOpY colep:KaHHs, K
OTPEICTICHUIO  IUIAHUPYEMBIX pE3YyNbTaTOB HM K CTPYKType TEMaTHYECKOTO
TUTAHUPOBAHHSL.

Conmepxanne OOYy4YeHHS pACKpBIBA€T COACpXKATEeIbHBbIE JHMHHUH, KOTOPHIC
npenaratoTces s 005S3aTebHOr0 M3y4YeHHUs B KaXKJIOM KJIacce Ha YPOBHE CPEIIHETrO
o01rero oOpazoBaHusI.

[IraHupyeMble pe3ynbTaThl OCBOCHHUS TPOTPAaMMBbl 1O XUMHH BKJIIOYAIOT
JUYHOCTHBIE, METAaNpeMETHBIE Pe3yJNbTaThl 3a BECh NEpUoa OOydeHUS Ha YPOBHE
cpenHero o0Iiero oopa3oBaHus, a TaAKkKe MPEIMETHbBIE JOCTHKEHHUSI 00yJarolerocs 3a
KXl T0JT 00yUYEeHUSI.

IHOACHUTEJIBHAS 3AIINCKA

[IporpamMma 1Mo XMMHUK Ha ypOBHE CpPEIHETO o0Iero odpa3oBaHHUs pa3paboTaHa
Ha OCHOBe TpeOOBaHMI K pe3yibTaTaM OCBOEHHUS OCHOBHOW 00pa3oBaTeIbHOU
IporpaMMbl CpeTHeTo o01ero oopaszoBanus, npeacrasieHHbix B PI'OC COO, ¢ yuetom
Konnenuuu mpenogaBanust ydeOHOro mpeamera «XUMHsS» B 00pa30BaTEelbHBIX
opranmzanusax Poccuiickoit denepanuu, peanu3yrolux OCHOBHBIC 00pa30oBaTelIbHbBIC
MPOrPaMMbI, 1 OCHOBHBIX TMOJIOKEHUH (henepanpbHOr pabodeil mporpaMMbl BOCTTUTAHMS.

OcHOBY MOIX0ZI0B K pa3paboTKe MpOTpaMMBbI MO XUMHH, K ONPEIEICHUIO O0IIeH
CTpaTteruu OOy4eHHs, BOCIIUTAHUS W Pa3BUTHS OOYYAIOIIMXCS CPEICTBAMU Y4eOHOTO
npeamera «Xumusi» s 10-11  kmaccoB Ha 0a30BOM  YPOBHE  COCTaBHIIH
koHnentyanbHele mojokeHuss DI'OC COO o B3auMOOOYCIIOBICHHOCTH IIEJICH,
COJEpKaHMsI, PE3yJIbTaTOB OOy4YeHUssT U TpeOOBAaHMM K YpPOBHIO MOJTOTOBKH
BBIITYCKHHUKOB.

B cooTBeTcTBUM C JaHHBIMU TMOJIOKEHUSIMU MporpaMma mno Xxumuu (0a30BbIN
YPOBEHB) Ha YPOBHE CPEIHETO 00IIIero 00pa3oBaHus:

yCTaHaBIMBaeT o00s3aTeibHOE  (MHBAapUAHTHOE) TMPEIMETHOE  COJEp KaHUeE,
OMpeieIIeT KOJIMUYECTBEHHBIE U KAUeCTBEHHbBIEC €0 XapaKTePUCTUKU HA KaXJOM 3Tare
M3YUYEHUS TIPEeAMETA, MPEyCMaTPUBAECT MPUHIUIIBI CTPYKTYPUPOBAHUS COJICPKAHUS U
pacrpeiesieHus ero o KjiaccaM, OCHOBHBIM pa3jieliaM U TeMaM Kypca;
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JaeT MPUMEPHOE paclpesesieHne YYeOHbIX 4acoB MO TEMaTUYECKHUM paszfenam,
PEKOMEHIYeT MPUMEPHYIO MOCIEI0BATEIbHOCTh M3YYEHUS OTIEIBHBIX TEM Kypca C
Y4EeTOM MEXKIPEAMETHBIX M BHYTPHIIPEIMETHBIX CBS3CH, JOTUKH y4eOHOTO Iporiecca,
BO3pAacTHBIX 0coOeHHOCTeM oOyuaromuxcs 10 — 11 kiaccos;

Ja€T METOJMYECKYI0 HMHTEPHIpPETAIUIO IeJied H3y4YeHHUs MpeIMeTa Ha YpOBHE
COBPEMEHHBIX MPUOPUTETOB B  CHCTEME cpeaHero oOmiero  oOpa3oBaHus,
COJIEpKaTeNIbHOM XapaKTePUCTUKU IUIAHUPYEMBIX PE3YJIbTaTOB OCBOCHHUS OCHOBHOM
o0pa3oBaTeIbHON MPOrpamMMbl  cpelHero obmiero oOpa3oBaHus (JIMYHOCTHBIX,
METANpeIMETHBIX, TPEAMETHBIX), OCHOBHBIX BHJOB  y4eOHO-TIO3HABATEIHLHOMN
NEeSATENbHOCTH O0y4Yalollerocss Mo OCBOEHHUIO conaepxkaHus mnpeamera. [lo Bcem
Ha3BaHHBIM TO3UIIMSAM B TMpOrpaMMe TI0 XHMHH COOJIFOJICHA TPEEMCTBEHHOCTh
¢ denepanbHOI paboyeit mporpaMMoi OCHOBHOTO OOIIEro 0Opa30BaHUs MO0 XUMUU  (J1J1s
8-9 kiaccoB 00pa3oBaTeNbHBIX OpraHu3alluii, 0a30BbII YPOBEHb).

[Iporpamma MO XWMHH SIBISCTCS OPUECHTUPOM JUISI COCTAaBJIICHUS pabOuYnXx
IPOrpaMM, aBTOPBI KOTOPBIX MOTYT MPEIJIOKUTh CBOHM MOIX0J K CTPYKTYPHUPOBAHHIO
U TIOCNEJOBATeIbHOCTH HM3Y4YEeHHs Y4yeOHOro matepuaia, a TakkKe CBOE BHJCHUE
OTHOCHUTEJIBHO BO3MOYXHOCTH BBIOOpa BapUaTUBHOM COCTABJISIONICH COICpIKAHUS
npeaMeTa JOTOJHUTEIBHO K 00s3aTeIbHOM (MHBApUAHTHON ) YACTH €r0 COJICPKAHUS.

XuMuueckoe oOpa3oBaHUE, MOJTYy4aeMOE BBITYCKHMKaMU O0IIe00pa3oBaTEIbHOM
OpraHu3allid, SBIAETCS HEOTHEMJIEMOM YacTbl0 HMX OOpa30BaHHOCTH M  CIYKHT
3aBEpIIAIOIIMM TAIOM PEaM3alMi Ha COOTBETCTBYIOIIEM 0a30BOM YPOBHE KIIFOUEBBIX
[IEHHOCTEW, MPUCYIIUX IEIOCTHON CHUCTeME XMMHUYeckoro oOpa3oBanusa. Kirouesbie
[IEHHOCTU KacaloTCsA TO3HAHMS 3aKOHOB MPHUPOJIBI, (OPMUPOBAHHS MHUPOBO33PECHUS
U oOmmel KyJIbTyphl YENOBEKa, a TAaKKe JKOJOTUYECKH OOOCHOBAHHOTO OTHOIICHHS
K CBOEMY 3II0POBBIO M MPHUPOAHON cpene. Peamusyercss xumuueckoe oOpa3zoBaHueE
oOydJarolmuxcs Ha YypOBHE CpeaHero oOIero oOpa3oBaHUsS CPEACTBaMH Y4eOHOTO
npenMeTa « XUMHsI», COJIEp KaHke U TTOCTPOCHUE KOTOPOTO OIMpeieNIeHbI B IPOrpaMMe Io
XAMHHU C y4eTOM CHelu(pUKH HAYKH XMMHUH, €€ 3HAYCHUS B MO3HAHWH TPUPOJBI U B
MaTepHaIIbHOW JKU3HHM OOIIECTBA, a TAaKXKE C YYETOM OOIIMX IeJeil W TMPHUHIUIIOB,
XapaKTepU3YIOIINX COBPEMEHHOE COCTOSTHUE CUCTEMBI CPETHETO 00111eT0 00pa30BaHUs B
Poccuiickoit @enepanum.

[Ipu dopmupoBanum comepx aHUs NpeaMeTa «XHUMHs» YUTEHBI CIEIYIONNe
MOJIOKEHUS O criennrKe U 3HAYCHUU HAYKH XUMUH.

XWMUS KaK 2JIEMEHT CUCTEMBI ECTECTBEHHBIX HAYK UTPAET OCOOYIO POJIb B CO3/IaHUA
HOBOM 0a3bl MaTepUaIbHOW KYyJIbTYpPHl, BHOCHUT CBOM BKJIaad B (OPMHUPOBAHUE
pPAIMOHAILHOTO HAYYHOTO MBINIJICHUS, B CO3/IaHHUE IIEIOCTHOTO TPEICTaBICHUS 00
OKPYXaIOIeM MHpE KaK O €IWHCTBE MPHUPOABI U YeIOBEKa, KOTopoe (opmupyercs B
XAMHH Ha OCHOBE TIOHUMAaHUS BEIECTBEHHOT'O COCTaBa OKPYKAIOIIETO MUPA, OCOZHAHUS
B3aMMOCBSI3H MEXKy CTPOCHHEM BEIIECTB, MX CBOMCTBAMU W BO3MOXHBIMH O0JIACTIMHU
MPUMEHEHUSI.
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CoBpeMeHHasi XMMHUs KaK HayKa CO3UJaTelibHasl, HayKa BBICOKUX TEXHOJOTUM
HalpaBJieHa Ha PEIICHHE TJI00aTbHBIX MPOOJIEM YCTOWUMBOTO Pa3BUTHUS YETIOBEUECTBA —
CBIPbEBOM, DHEPreTUYECKOM, TMHUIIEBOM, HSKOJOTMYECKONW OE30MacHOCTH U OXPaHbl
310pOBBs. T€CHO B3aMMOJECUCTBYS C IPYTMMH €CTECTBEHHBIMM HAayKaMH, XUMHUs CTalla
HEOTHEMJIEMON YacThIO MHUPOBON KYJIbTYphl, HEOOXOJUMBIM YCIOBHEM YCIEITHOTO
TpyZJa ¥ >KM3HU KaXJA0ro YieHa O0IIecTBa.

B cootBeTcTBUM ¢ 00IIMMHU LEISIMU U IPUHIIMIIAMH CPEHET0 00LIero o0pa3oBaHus
coaepkanne mnpeamera «Xumus» (10 — 11 kimaccel, 0a30BbIA ypOBEHb HU3YUYEHUS)
OPUEHTHPOBAHO MPEUMYIIIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOJTOTOBKY OOYYarOUIUXCS,
HEOOXOAUMYI0O WM JUIsl BBIPAOOTKHM MHUPOBO33PEHUYECKUX OPUEHTHUPOB, YCIEITHOTO
BKJIFOYEHUSI B JKU3Hb COIMyMa, MPOJOJDKEHHUS O0pa3oBaHHUS B Pa3IMUHBIX 00JIACTSX,
HE CBSI3aHHBIX HEMOCPEACTBEHHO C XUMUCH.

CocTaBisIONUMHU NpeaMeTa « XUMHUs» SBISIOTCS 0a30BbIe Kypchl — «Opranuueckas
xumus» U «O011as 1 HeopraHuyeckass XUMHUs», OCHOBHBIM KOMITOHEHTOM COJICpKaHMUsI
KOTOPBIX SIBJISIFOTCSI OCHOBBI 0a30BOM HAyKH: CHCTeMa 3HAHHMK 10 HEOPTraHUYeCKOM
XUMUU (C BKIIOYCHHUEM 3HAHUK U3 OOIIed XUMHUM) W OpPraHUYECKOM XHMHH.
dopMHUpOBaHUE JAHHOW CHUCTEMbl 3HAHUW TPU M3YUYCHHH TpeaMeTa obecredyrBaeT
BO3MOKHOCTb PACCMOTPEHHUS BCEr0O MHOT00Opa3us BEIIECTB HA OCHOBE OOIIUX IMOHSTHH,
3aKOHOB U TEOPUI XUMUHU.

CtpykTypa coaepxxkanuss KypcoB — «Opranudeckas xumusi» u «OOmas
U HeopraHudeckas Xumus» copmMupoBaHa B NporpaMMe IO XHMHUM Ha OCHOBE
CUCTEMHOT0 TOJIX0Jla K U3YYEHHIO0 Y4eOHOro Marepuana U oOyCJIOBJI€HA UCTOPUUYECKH
000CHOBaHHBIM Pa3BUTHEM 3HAHUI HA ONpe/IeJICHHBIX TEOPETUUECKUX YPOBHX. B Kypce
OpraHWYECKOW XMMHM BELIECTBA pAacCMaTPUBAIOTCS HA YPOBHE KJIACCUYECKOW TEOpUHU
CTPOCHHSI OPraHUYECKHX COCJAMHEHUW, a TaKkKE Ha YPOBHE CTEPEOXUMUYECKUX
M DJIEKTPOHHBIX MPEJICTaBICHUHN 0 CTpoeHuH BemecTB. CBeeHus 00 n3y4aeMbIX B Kypce
BEIIECTBAX JAIOTCS B Pa3BUTUU — OT YIJIEBOAOPOJOB JIO CIIOKHBIX OHUOJOTHYECKU
AKTUBHBIX COE€IWMHEHUNW. B Kypce OpraHM4eckod XHMHUM TIOJY4YalOT pPa3BUTHE
chopMUpOBaHHBIE HAa YPOBHE OCHOBHOT'O OOIIEro oOpa3oBaHUS TICPBOHAYAIBHBIC
MPEICTABICHUS O XUMHYECKOW CBSI3M, KIACCU(DUKAIMOHHBIX MpPHU3HAKAX BEIECTB,
3aBUCUMOCTH CBOICTB BEIIECTB OT UX CTPOEHHUS, O XUMUYECKOU PEAKI[UU.

B mpenmere «Xumus» 6a30BOro ypoBHSI pacCMaTpUBAETCS M3YYCHHBIA Ha YPOBHE
OCHOBHOTO 00Im1ero oOpa3oBaHMsI TEOPETHUECKHI MaTtepual Hu (DAKTOIOTHUECKHE
CBEJICHMSI O BEUIECTBAX M XMMHUUYECKOH peakuuu. Tak, B 4aCTHOCTH, B Kypce «OOias
U HEOpPraHWYECKas XUMHUS» OOydarolMMCs MPEIOCTaBIsAECTCS BO3MOKHOCTh OCO3HATh
3HAUCHWE TEPUOJUYSCKOTO 3aKOHA C OOIIETEOPETHUYECKUX W METOJO0JOTHYECKUX
MO3UIMK, TIy0Xe TMOHATh HWCTOPUYECKOEC HW3MEHEHHE (YHKIMI HSTOTO 3aKoHA —
oT 00o01IaroIIel 10 OOBICHIIONMEH W MPOTHO3UPYIOIICH.

Enunas cucrema 3HaHMKW O BaKHEWINMX BEIIECTBAX, MX COCTAaBE, CTPOCHUH,
CBOMCTBaX W TMPUMEHEHUH, a TaKKe O XUMHYECKHX pEaKUUsX, HUX CYIIHOCTU
¥ 3aKOHOMEPHOCTSIX MPOTeKaHus aomnoiHseTcs B Kypcax 10 u 11 ximaccoB aneMeHTaMu
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coAEepKaHUsl, UMEIOIUMH KYJbTYPOJIOTHUYECKUN M MPUKIATHONW XapakTep. DTU 3HAHUS
CrOCOOCTBYIOT TOHMMAHMIO B3aMMOCBSI3U XUMUHU C APYTUMHU HAayKaMH, PacKpbIBaIOT €€
pOJib B TIO3HABATEIBLHOM W MPAKTHUUECKOW JEATETbHOCTH YEJIOBEKa, CIOCOOCTBYIOT
BOCIIUTAHUIO YBXKEHHUSI K MPOIIECCY TBOPYECTBA B OOJACTU TEOPUU U MPAKTUUYECKUX
MPUJIOKEHUN XUMHUH, TOMOTAIOT BBIMTYCKHUKY OPHUEHTUPOBATHCS B OOIECTBEHHO U
JUYHOCTHO 3HAYUMBIX MPOOJIEMaX, CBSI3aHHBIX C XHMHEH, KPUTUUECKU OCMBICIUBATH
MH(pOpMAIIMIO U IPUMEHSITH €€ JIJIs TOMOJIHEHUS 3HAHUH, PELIeHUS] UHTEIJICKTYalbHbBIX U
AKCTIIEPUMEHTAIBHBIX HCCIIeIoBaTeNbckuX 3anad. CoaepxaHue yueOHOro npeamera
«XuMUs» JTaHHOTO YpPOBHS  H3YYEHHUSI OPUEHTHUPOBAHO Ha  (OpPMHUpPOBAHUE
y 00Yy4YarIIMXCsi MUPOBO33PEHUECKOW OCHOBBI ISl MOHUMaHUs (GuiIocodCKuxX HUIeH,
TaKuX KakK: MaTepUajJbHOE E€IMHCTBO HEOPraHMYECKOTO0 W OPraHWYECKOro MHpa,
00yCJIOBJIEHHOCTh CBOMCTB BEIIECTB HX COCTaBOM M CTPOCHUEM, I103HABAEMOCTh
MPUPOHBIX SBJICHUHN IMyTEeM SKCIEPUMEHTA U PEUICHUS MPOTUBOPEUUNA MEKY HOBBIMU
dakTaMu U TEOPETHYECKUMHM MPEINOChUTKAMH, OCO3HAHUE POJIM XUMUHM B PEIICHUH
AKOJIOTUYECKUX TPoOJeM, a Takxke MpolJieM cOepexeHUs PHEPreTUYeCKUuX pPecypcos,
CBIPbSl, CO3aHUSI HOBBIX TEXHOJIOTUI U MAaTEPUAJIOB.

B nane pemenus 3amad BOCIUTAHUS, Pa3BUTHS U COIMATM3AIMHU O0YUYarOIINXCS
MPUHSATHIC POrPAMMO MO XUMUH MOJIXObI K ONPEACICHUIO COAEPKaHUS U TOCTPOCHUS
npenMera MpeaycMaTpuBaloT (HOpPMHUPOBaHHE Y OOYYAIOIIUXCS YHUBEPCATBHBIX
y4eOHBIX ACUCTBUH, UMEIONTNX 0a30BOE 3HAYEHUE JJI PA3TUYHBIX BUJIOB JESTEIHHOCTHU
pemenus mpobiieM, MOMCKa, aHalu3a U o0pabOTKKM WHGOpPMAIUU, HEOOXOIUMBIX JJIs
OpUOOPETeHHUsT  ONbITa  MPAKTUYECKOW W HMCCIEOBATEIbCKON  J1€ATeNbHOCTH,
3aHUMAOIIEH BaXKHOE MECTO B TIO3HAHUU XUMHUH.

B mpakTtuke npenomaBaHusl XUMHH KaKk Ha YPOBHE OCHOBHOTO O0IIIET0 00pa3oBaHus
TaK U Ha YPOBHE CPEIHEro o0IIero oopa3oBaHus, PHU ONPEACICHUN COACPKATEIHLHOM
XapaKTEPUCTUKU II€Jell HM3y4YeHUs [MpeaMeTa HalpaBlIEHHEM MEPBOCTEIIEHHON
3HAYMMOCTH TPATUIIMOHHO MpHU3HAeTCs (OPMHUPOBAHNE OCHOB XMMHUYECKOM HAYKH KaK
00JIaCTH COBPEMEHHOTO €CTECTBO3HAHMS, TPAKTUUECKOMN JIEATETLHOCTH YeJIOBEKa U KaK
OJIHOTO M3 KOMIIOHEHTOB MHUPOBOW KyJbTypbl. C METOAMYECKON TOYKH 3PEHUSI TaKOu
MOAXOJ K ONPEACIICHUIO LIeJIeW N3yUeHUs IPEIMETA SIBISETCS BIOJIHE ONPABIaHHBIM.

['maBHBIMU TIENSIMU U3YYCHHs mpeaMera «XUMUsS» Ha YPOBHE CPETHETO OOIIETO
oOpa3oBaHus Ha 0230BOM ypOBHE SIBIISIOTCS:

dbopMupoBaHUE CUCTEMBl XMMHYCCKHX 3HAHUN KaK Ba)KHEWIIEH COCTaBIISIONICH
€CTECTBEHHO-HAYYHOM KapTUHBI MHUpPA, B OCHOBE KOTOPOH JIe’KAT KIIIOUEBBIE MOHATHUS,
dbyHIaMeHTanbHbIe 3aKOHBI M TEOPHH XWMHH, OCBOCHHE SI3bIKa HAyKH, YCBOCHHE H
MOHMUMAaHUE CYIHOCTH JOCTYIMHBIX OOOOIIEHWH MHUPOBO33PEHUYECKOTO XapakKTepa,
03HAKOMJICHUE C UCTOPHUEHN UX Pa3BUTUS U CTAHOBJICHUS,

dbopMupoBaHUE W pa3BUTHE TMPEACTABICHUN O HAYYHBIX METOJAX TIO3HAHUS
BEIIECTB M XUMHUYECKUX PpEAKIUNA, HEOOXOIUMBIX JUIsi MPUOOPETEHHUS YMEHUM
OPUEHTHUPOBATHCSA B MUPE BEUIECTB U XUMUYECKUX SBICHUIN, UMEIOIIUX MECTO B IPUPOJIE,
B IPAKTUYECKOUN U MOBCEIHEBHOM KU3HU;
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pa3BUTHE YMEHHH M CIOCOOOB [EATEIHLHOCTH, CBS3aHHBIX C HAOIIOJCHUEM H
OOBSICHEHHEM XHMHUYECKOTO JKCIIEPUMEHTa, COOIIOJCHWEM TMpaBuil 0Oe30MacHOTO
oOpallieHusl ¢ BEIIECTBAMM.

ConeprxaTenbHas XapaKTepUCTHKA TIeJIeH U 3a1a9 U3YUCHHSI PEAMETA B IPOrpaMMe
0 XMMHWHM YTOYHEHA U CKOPPEKTHPOBaHA B COOTBETCTBUU C HOBBIMH IPHOPUTETAMU B
cucrteMe cpeaHero oodiiero oopazoBanus. Cero/iHs B MpenojgaBaHUM XUMHUH B OOJIbIIIEH
CTCTICHU OT/JAeTCS MPEANOYTCHHE MPAKTUICCKON KOMIIOHEHTE COZCp)KaHUsS OOydYeHHs,
OPUEHTUPOBAHHOW Ha TIOJITOTOBKY BBIMYCKHHKA 00IIe00pa30BaTeILHON OpraHu3aIluy,
BIIaJEIONIeT0 He Ha0opoM 3HaHWH, a (YHKIMOHAIBLHOW T'PaMOTHOCTHIO, TO €CTh
croco0aMy ¥ YMEHUSMH aKTUBHOTO IMOJIYYCHHUS 3HAHWW W MPUMEHEHHUS UX B PCaIbHOU
YKU3HU JUTSI pEIICHUS TPAKTUICCKUX 3a71a4.

B 3Toii CBS3W TpU M3YYCHUHM MpeaMeTa «XHMHs» JOMHHHPYIOIIEE 3HAYCHHC
NprOOPETAIOT TaKKE LEH U 33aJ1a4H, KaK:

ajganTanys OO0YyYaromuXcsl K YCIIOBUSIM JUHAMHUYHO Pa3BUBAIOIICTOCS MHUpA,
(dbopMHUpOBaHUE WHTEIUICKTYaJbHO PAa3BUTON JTUYHOCTH, TOTOBOM K CaMOOOpa30BaHMIO,
COTPYJHUYECTBY, CAMOCTOSITCIBHOMY MPUHSATHIO TPAMOTHBIX PEIICHUN B KOHKPETHBIX
’KU3HCHHBIX CUTYAIUAX, CBI3aHHBIX C BEIICCTBAMH M MX TPUMCHCHHUEM;

dopMHupoBaHUE y 00YYaAIONMIUXCS KIIOUYEBBIX HABBIKOB (KITFOUECBBIX KOMIICTEHIINH),
MMEIOIINX YHUBEPCAIbHOE 3HAUCHUE IS Pa3IUMYHBIX BHIOB JIEATEIHHOCTH: PEIICHUS
npoOjeM, TIOMCKa, aHajgu3a ©W  00paboTku  umHPOpPMAIMU,  HEOOXOIUMBIX
IUTSL IPUOOPETEHUS OTIBITA ICITEILHOCTH, KOTOPasi 3aHUMAET Ba)KHOE MECTO B TIO3HAHUH
XHUMHH, a TaKXKe NI OICHKH C TIO3WIMHA SKOJIOTHYECKON Oe30MacHOCTH XapakTepa
BIIMSIHAST BEIICCTB M XMMHYECKHX IPOIECCOB HA OPTaHMW3M YEIIOBEKAa M TPUPOTHYIO
cpeny,

pa3BUTHE TIO3HABATEIHLHBIX WHTEPECOB, WHTEIUICKTYalIbHBIX ¥ TBOPYECKHX
CITOCOOHOCTEH OOYYarONIUXCS: CIIOCOOHOCTH CaMOCTOSITEIbHO TPUOOpPETaTh HOBBIC
3HAaHUS M0 XMMHUU B COOTBETCTBUU C KXKU3HECHHBIMH MOTPEOHOCTSIMH, HCIIOIH30BAThH
COBPEMEHHbBIE HH(POPMAIIMOHHBIE TEXHOJIOTHH JIJIs TIOMCKA ¥ aHAIM3a Y4eOHOM U HayYHO-
MOMYJSIPHON HH(POPMAIIUK XUMUYECKOTO COJIEP KAHMS;

dbopMupoBaHUE W pa3BUTHE y OOYYAIOMIMXCS ACCOIMATHBHOTO W JIOTHYECKOTO
MBIIIJICHUs, HAOII0IaTeIbHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOPBIE OCOOEHHO
HEOOXOIUMBI, B YACTHOCTH, TMpPH IUIAHUPOBAHMH ¥ TIPOBEJACHUU XUMHUYECKOTO
AKCIIEPUMEHTA;

BOCITUTAHUE Y 00yUJalomuXcsl yOeKICHHOCTH B TYMAaHUCTUYECKOM HAPaBIEHHOCTH
XAMHH, €€ BaXHOW pOJIM B PEHICHWH TIIOOAIBHBIX TPOOJIeM palMOHAIBHOTO
MPUPOAOIIONH30BAHNSA, TIOMOJHEHUS DSHEPreTHUECKHX PECypCOB U COXpaHEHUS
MPUPOAHOTO PABHOBECHsS, OCO3HAHUS HEOOXOIMMOCTH OEpeKHOTO OTHOIICHUS
K TIPUPOJIE M CBOEMY 3MIOPOBBIO, a TaKKe MPUOOPETCHHUS ONBITA WCIOIb30BAHUS
MOJIYYCHHBIX 3HAHWH IS IPUHSITHS TPAMOTHBIX PEIICHUN B CUTYaIHMsIX, CBSI3aHHBIX C
XUMHUYECKUMU SBIICHUSMH.
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Ilenmn w 3agaum  W3ydeHUs TpeaMera «XUMHUS» TOIYYWIH TMOAPOOHYIO
METOJMUYECKYI0O HWHTEeprpeTanuio B pasnene «llmaHupyembie pe3ynbTaThl OCBOCHUS
MPOTPaMMBI TI0 XUMHHY», TAaKUM 00pa3oM OOECIEUYCHO YETKOE IMPEICTABICHHE O TOM,
KaKue 3HaHUS U YMEHUS UMEIOT MPSMOE OTHOIICHUE K Peasu3aIlii KOHKPETHOM IIEITH.

B yueOGHOM mutaHe cpeaHero obmiero oOpazoBaHusl MpeaMeT «XuMmus» 0a30BOro
YPOBHS BXOJWT B COCTaB MPEAMETHOM 001acT «ECTeCTBEHHO-HAYYHBIC MTPEAMETHIY.

OOmiee 4MCIIO 4YacoB, PEKOMEHIOBAHHBIX [JIl M3yYEHUsS XUMHUH, — 68 4acos:
B 10 kimacce — 34 gaca (1 gac B Henenmo), B 11 kimacce — 34 gaca (1 gac B Heaeno).
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COIAEPKXAHUE OBYYEHUA

10 KJIACC

TeopeTuyeckue 0OCHOBbI OPraHU4eCKOl XUMHUHU

[IpenmeT opraHMyecKkOol XWMHUHW: €€ BO3HUKHOBEHHE, pPa3BUTHE W 3HAUCHUE B
MOJyYeHUH HOBBIX BEIIECTB W MaTepuajoB. Teopusi CTPOCHHUS OPTaHUYECKUX
coenunenuii A.M. BbytnepoBa, ee ocCHOBHbIe MOJIOkKEeHUS. CTpPYKTypHBIE (DOPMYJIIbI
OpPraHWYEeCKUX BeIIeCTB. |'omMomorus, m3oMepus. XuUMHUECKasi CBA3b B OPraHUYECKHUX
COCIMHEHHSIX — OJIMHAPHBIC U KPATHBIE CBSI3H.

[IpencraBnenne o kinaccupukanuu opraHuyeckux BemecTB. HomeHknatypa
OpPTaHUYECKUX COCIMHEHUH (CHCTeMaTHuyecKas) M TPUBUAIBbHBIC HA3BAHHUS Ba)KHEHIIMX
IpEICTaBUTENEH KIACCOB OPraHUUECKUX BEIIECTB.

OKCIIepUMEHTAIbHBIE METOABl HW3YYCHHS BEIIeCTB W WX TPEBpAIICHUN:
O3HAKOMJIEHHE C 00pa3llaMM OpraHMYeCKHX BELIECTB M MaTepHajlaMu Ha MX OCHOBE,
MOJICJIMPOBAHME MOJIEKYJl OpraHMYEeCKMX BELIECTB, HAOJIOJCHHE M ONHUCAHUE
JEMOHCTPAIIMOHHBIX OMBITOB 110 TIPEBPAICHUIO OPTaHMYECKUX BEIECTB IMPH HarpeBaHUH
(nnaBneHue, 0OyriMBaHUE U TOPEHUE).

Yraesoxopoabl

AJKaHBI: COCTaB U CTPOEHUE, TOMOJIOTHYECKUI psii. MeTaH U 3TaH — IpocTenIne
NpEeICTABUTENN aJKaHOB: (pU3MUecKue U XMMHYECKHE CBOMCTBA (peakinH 3aMelieHUs
Y TOPEHUs ), HAX0XKJIEHUE B IPUPO/JIE, OJTYyUYECHHE U IPUMEHEHNE.

AJKEeHBI: COCTaB U CTPOEHHE, TOMOJOTHYECKUH psAd. OTWIEH U MNPONWIEH —
POCTEHIIINE MPECTABUTEIN AIKEHOB: (PU3MUECKHE U XMMHUYECKHE CBOMCTBA (peaKiuu
TUAPUPOBAHMS, TaJOT€HUPOBAHMS, TUApATallMd, OKHUCJIEHUS U MOJUMEpPU3ALUHN),
MOJIyYEHUE U IPUMEHEHHUE.

Ankanuensl: OyraaweH-1,3 u wmetunOyramuen-1,3: crpoeHue, BaKHEUIINE
XUMUYECKHE CBOMCTBa (peakuusi mnoaumepusauuu). IlomydeHue CHHTETHYECKOTO
KayudyKa U pEe3UHBI.

AJIKMHBI: COCTaB U OCOOCHHOCTH CTPOCHUS, TOMOJIOTUYECKHIN pPsif. ALETUIIEH —
MPOCTEUIITNI TPEACTABUTENh aJKUHOB: COCTaB, CTPOCHUE, PU3NUECKUE U XUMUUYECKUE
CBOMCTBa (peakuuu TUAPUPOBAHUS, TAJIONEHUPOBAHUS, THUIApPATALHUH, TOPEHUS),
MOJIyY€HUE U PUMEHEHUE.

Apensl. bensoi: coctaB, cTpoeHne, GU3NIECKUE U XUMUYECKUE CBOMCTBA (PEaKIINH
rajoreHUpOBaHUS. M HUTPOBAHHUS), TOJyYEHUE U MpPUMEHEHUE. TOKCHYHOCTh apeHOB.
I'eneTnyeckass CBsSI3b MEXAY YrIEBOAOPOJAMH, NPUHAMICKAIIUMH K Pa3IUYHbIM
KJIacCaM.

[IpuponHble UCTOYHUKH YIIIeBOAOPOAOB. [IprpoaHbIil Ta3 U MonyTHbIE HEPTSHbBIE
ra3el. Heptb u ee mpoucxoxaenue. CriocoObl nepepadoTku HepTH: meperoHka, KpeKUHT
(TepMuUecKuid, KaTaduTU4yecKuil), muposiu3. I[IponykTsl mnepepaboTku HePTH, HUX
IIPUMEHEHUE B MPOMBIIUIEHHOCTH M B ObITy. KaMeHHBIM yrojib W MOpPOIYKTHI €ro
nepepadoTKHU.
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OKCINEPUMEHTAIBHBIE METOJIBl W3YyYE€HUsS BEHIECTB M WX MPEBPALICHUN:
O3HAKOMJICHHE ¢ oOpasllaMu IUIaCTMAacC, KaydyKoB U pe3uHbl, Kojuiekuuu «HedTb» u
«YTonp», MOJEIUPOBAHUE MOJEKYJI YIIEBOAOPOAOB W TaJOT€HOIIPOU3BOIHBIX,
MPOBEJICHNE MPAKTUUECKON PaOOThHI: MOTYyUCHHE YTHIICHA U U3YUEHUE €r0 CBOMCTB.

PacueTHble 3agaun.

Boluncnenust mo ypaBHEHUIO XMMUYECKOM peakiuu (Macchl, 00beMa, KOJTMYECTBA
HCXOJIHOTO BEILIECTBA WJIU MPOAYKTA PEAKIIUU 110 U3BECTHBIM Macce, 00beMY, KOJIMUECTBY
OJIHOT'O M3 MCXOJIHBIX BEIECTB WM MPOIYKTOB PEAKITUH).

Kucaopoacoaep:kaimme opranudeckune coeIHeHUs

[IpenenpHbIE OJHOATOMHBIE COUPTHL. METaHOM U 3TAHOJ: CTPOCHHE, PU3NUECKUE U
XUMUYECKHE CBOWCTBA (peaklMu C aKTUBHBIMH MeETajylaMH, TajJoT€HOBOJOPOJIaMH,
ropeHue), mpuMeHenre. BomopoaHbie CBsI3M MEXIY MOJICKYJIaMu COUpTOB. JleiicTBue
METaHoJa ¥ 3TaHOJIa Ha OPTaHU3M 4YeJIOBEKa.

MHOroaToMHbBIC COUPTHL. DTUICHTJIMKOIb U TIULEPUH: CTPOCHHE, (U3UIECKUE U
XUMHUYECKHE CBONCTBA (B3aUMOJICUCTBUE CO IIEJIOYHBIMH MeTajulaMH, KaueCTBEHHas
peakIusi Ha MHOTOATOMHBIE CIUPTHI). JleficTBUe Ha opraHu3M 4YenoBeka. [IpuMmeHeHue
[JIMIIEPUHA U ATHJICHTIIUKOJIS.

deHoIT: CTPOCHUE MOJIEKYJIbI, (PU3UUeCcKue U XMMUYECKHE CBOMCTBA. TOKCUYHOCTD
denona. [lpumenenue ¢enona.

Anbpaerunpl. DopManbIeru, aleTaibIeTu: CTPOCHHE, (PU3NYecKrue 1 XUMUYECKUE
CBOICTBA (peakluy OKUCICHUS K BOCCTAaHOBJICHHUS, KAUECTBEHHBIE PEAKIUH ), TOTYyUCHUE
U TIpPUMEHEHHE.

OmHOOCHOBHBIE TMpeAeNbHbIE KapOOHOBBIE KHUCIOTH. MypaBbUHAsi M YKCYCHas
KUCTIOTHI: CTpOCHHE, (PU3NUECKUE U XMMHUECKUE CBOMCTBA (CBOMCTBA, 00IINE JIs1 KIacca
KHACTIOT, peakius »Tepudukanuu), TmoidydeHne u mnpuMeHenue. CreapuHOBas
M OJICMHOBAsl KUCJIOTHI KaK MPEJCTaBUTENIM BHICIIMX KapOOHOBBIX KHCJIOT. Mblia Kak
COJIM BBICIIMX KapOOHOBBIX KUCIIOT, UX MOIOIIIEE JICHCTBUE.

Crnoxxnble 3(Upbl KaK MPOU3BOJHBIE KapOOHOBBIX KUCIOT. ['MIPONU3 CIOKHBIX
a¢upos. XKupsl. ['naponus xupos. [Ipumenenune xupoB. buonorudeckas poib KUPOB.

VYrrneBoasl: coCTaB, KiIacCH(PUKALUA YTIEBOAOB (MOHO-, JU- W TIOJUCAXAPHUJIBI).
I'1rok03a — mpocTermmii MOHOCaxapuI: 0COOCHHOCTH CTPOCHHMS MOJICKYJIBI, PU3UYECKUEC
W XHMHYECKHE CBOMCTBa (B3aumojeiictBue ¢ ruapokcuaoM wmeau(ll), oxucinenue
aMMUa4YHbIM pacTBOpoM okcuaa cepedpa(l), BoccTaHOBIEHHE, OPOXKEHUE TIIOKO3BI),
HAxXO0XJEHUE B MPHUPOJIC, MPUMEHEHHE, Onosornueckas poiib. @orocunTe3. OpykTo3a
KaK M30MEp TITIOKO3BI.

Kpaxman u wemitono3a kak mnpupojHble nonumepbl. CTpoeHue Kpaxmala
U 1ewnono3sl. Pu3nueckue W XMMHYECKHE CBOWCTBa Kpaxmayia (THAPOIH3,
KaueCTBEHHasl peaKIUs C HOJIOM).

DKCNEepUMEHTAIIbHbIE METOAbl U3YUEHHUS BEILIECTB U UX MPEBPAICHUN: IPOBEACHUE,
HaOJIOJICHWE W  OMNHCAaHWE JEMOHCTPALIMOHHBIX OIBITOB: TOPEHUE CIHPTOB,
KQUeCTBEHHbIE PEAKIMU OJHOATOMHBIX CIHPTOB (OKHUCJIEHUE HTaHOJA OKCHUIOM
Menu(Il)), MHOroaTOMHBIX CHUPTOB (B3aMMOJEHCTBUE TJIMIEPUHA C THAPOKCHIOM
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Menu(Il)), ampaerupgoB (OKUCIEHHWE aMMHUA4YHBIM pacTBOpoM okcuaa cepedpa(l)
u rugpokcugom menu(Il), B3aumMopaeilcTBHE Kpaxmalia C HMOJOM), TPOBEJCHHE
MIPaKTUYECKOI pabOThI: CBOMCTBA PACTBOPA YKCYCHOM KUCIOTHI.

PacuyeTHsbie 3amaun.

Bbraucnenust mo ypaBHEHUIO XMMHUYECKON peakiuu (Macchl, 00beMa, KOJINYeCcTBa
UCXOJHOTO BEIIECTBA WM MPOAYKTa PEaKIUU [0 HU3BECTHBIM Macce, OO0BeEMY,
KOJMYECTBY OJHOTO U3 UCXOAHBIX BEIIECTB WM MPOAYKTOB PEAKIIMH).

A3oTcoaep:Kaliue OpraHnyecKre CoeAuHEeHUS

AMUHOKUCIIOTHI Kak aM{QOTepHble OpraHMYecKue coeAuHEeHUs. DPuznyeckue u
XMMHYECKUE CBOMCTBA AMUHOKHCIIOT (Ha MpUMepe TiauiuHa). buonoruuyeckoe 3HaueHue
aMUHOKHUCNOT. [lenTuasl.

benku Kak TpUpOIHBIE BBICOKOMOJIEKYJISIpHBIE coeauHeHusd. IlepBuuHas,
BTOpUYHAS U TPETUUHASA CTPYKTypa OenkoB. XUMHUYECKHUE CBOICTBA OEIKOB: THIPOJIU3,
JieHaTypalus, KaueCTBEHHBIE PEeaKIM1 Ha OEIKH.

DKCHepUMEHTANIbHBIE METO bl M3YUYEHUSI BEIIECTB U UX MPEBpaIeHUI: HA0II0IeHnE
U ONHCAHHE JEMOHCTPAIMOHHBIX OIBITOB: JEHATypalus OEIKOB IpPU HarpeBaHHM,
[[BETHBIE peaKIM1 OEIKOB.

BricokoMosieKyJISIpHBbIE COeIMHECHUS

OCHOBHbBIE TOHATHS XHMHUU BBICOKOMOJIEKYJISIDHBIX COEIMHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENIEHb OJIMMEPU3ALINH, CPEIHSASI MOJIEKYJIIpHAs Macca.
OCHOBHBIE METO/IBI CUHTE3a BBICOKOMOJIEKYJISIPHBIX COCIMHEHUN — MOJIMMEpPHU3ALUS U
NOJINKOH/ICHCALIUS.

OKCIEpUMEHTAIIbHBIE METOAbl H3YYEHHS BEUIECTB M HMX [PEBpAllCHUN:
O3HAaKOMJICHHE C 0OpaslamMu TPUPOAHBIX M HCKYCCTBEHHBIX BOJIOKOH, ILIACTMACC,

Kay4yKOB.

MexnpeaMeTHbIE CBS3H

Peanuzanuss MeXnpeIMETHBIX CBS3CW IMPU HM3YYCHUHU OPraHMYECKOM XUMHHU B
10 kiacce ocyuiecTBISETCS YEPE3 HCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYUYHBIX
MOHSATUNA, TaK W TOHATHUM, SIBISIOIIMXCS CUCTEMHBIMH JIS OTIAEIBHBIX IMPEIMETOB
€CTECTBEHHO-HAYYHOI'O LIUKJIA.

OO0mre ecTeCTBEHHO-HAYYHBIC TIOHSTHSI: IBJICHUE, HAYYHBIN (haKT, TUIIOTE3a, 3aKOH,
TEOpHsl, aHaIu3, CUHTE3, KIacCU(PUKAIMS, MEPUOAUIHOCTh, HAOIIOEHNE, U3MEPEHUE,
AKCHEPUMEHT, MOJCIHPOBAHUE.

®duznka: Matepus, YIHEPTUsi, Macca, aToM, JIEKTPOH, MOJIEKYJA, SHEPreTUUECKUI
YpOBEHb, BEIIECTBO, TEIO, OOBEM, arperaTHoe COCTOSIHHE BEIIEeCTBA, (PU3HUECKUE
BEJINYMHBI U €JUHULIBI UX U3MEPEHUSI.

buonorus: knerka, opranusMm, Ouocepa, OOMEH BEIIECTB B OpraHHU3ME,
dboTOoCHHTE3, OMOJIOTUYECKH aKTUBHBIE BEIIECTBA (O€NKH, YIIIEBOIbI, JKUPbI, PEPMEHTHI).

['eorpadus: MuHepasibl, TOpPHBIE MOPOIbI, TOJE3HbIE HCKOMAEMble, TOIUIUBO,

PECYPCHI.
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TexHomorus: MUIICBBIC IMPOAYKTbI, OCHOBLI PAlMOHAJIBHOI'O IWTAHHA, MOIOIIHC
CpeacTBa, JCKaApCTBEHHLIC U KOCMCTHUYCCKUC ITPCIIapaTbl, MaTCpUaJIbl U3 HCKYCCTBCHHBIX
U CHHTCTHUYCCKHNX BOJIOKOH.

11 KJIACC

OBIIAA U HEOPTAHNYECKAS XUMUA
Teopernyeckne OCHOBBI XUMUM

XUMHUYECKUN 3ieMeHT. AToM. Slipo aroma, M30TOIbI. DJIEKTPOHHAas 000JIOYKa.
DHepreTUYecKre YPOBHHU, IMOJYPOBHH. ATOMHBIC OpOWTanu, s-, P-, O- 3JIEMEHTBHI.
Oco6eHHOCTH pacIpe/iesieHUs JIEKTPOHOB MO OpOUTANIIM B aTOMaX 3JIEMEHTOB MEPBBIX
YEThIPEX MEPUOJIOB. DIEKTPOHHAS KOHPUTYpAITUS ATOMOB.

ITepuonnueckuit 3axkoH u llepuonnyeckas cucremMa XMMUYECKUX 3ieMeHToB J[.M.
MenpeneeBa. CBs3b NEPUOIUUYECKOTO 3aKOHA U [lepnoanueckoil CUCTEMbl XUMHUUECKHUX
anemeHToB J[.MI. MenngeneeBa C COBPEMEHHOM TEOpHUEN CTPOCHUS ATOMOB.
3aKOHOMEPHOCTH W3MEHEHMsI CBOWCTB XMUMHUYECKHX JJIEMEHTOB W O0Opa3yeMbIX UMH
MPOCTHIX U CJIOXKHBIX BEIIECTB MO IpynnaM W mnepuoaaM. 3HAYEHHUE MEPUOAUYECKOTO
3aKOHA B Pa3BUTUHU HAYKH.

Crpoenue BeniecTBa. XUMHUYECKas CBSI3b. BUIIBI XUMUYECKOMN CBSA3U (KOBAJIEHTHAs
HENoJIsIpHAsT W TOJIsSIpHAs, WMOHHAsA, MeTauinueckas). MexaHu3mbl 00pa3oBaHUs
KOBAJICHTHOM XMMHUYECKON CBsI3M (OOMEHHBIN W JIOHOPHO-aKIENTOPHBIN). BogopoaHas
CBA3b. BaneHTHOCTh. DneKTpooTpuuaTenbHOCTh. CTeneHb okuciaeHusa. IoHbI: KaTHOHBI
Y AHUOHBI.

BemecTBa MOJEKYISIPHOTO UM HEMOJEKYJISIPHOIO CTPOEHUSA. 3aKOH IOCTOSIHCTBA
cocTaBa BenlecTBa. THUIBI KPUCTAIUIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBA BEIIECTB
OT THUIA KPUCTAJUIMYECKON PEIIETKH.

[TonsTre 0 qucnepcHbIX cucTeMax. MICTUHHBIE M KOJUIOWIHBIE pacTBOPhI. MaccoBast
JI0JIsSl BELIECTBA B pacTBOPE.

Knaccudukanus HeopraHndeckux coenuHeHuil. HomeHkIaTypa HeopraHu4ecKux
BEIIECTB. |'eHeTnueckas CBsI3b HEOPraHWYECKHWX BEILIECTB, MPUHALICKAIUX K
Pa3IMYHBIM KJIACCAM.

Xumunueckas peaknus. Kiiaccudukanys XMMUYECKUX PEakIfii B HEOPraHUYECKOn
U OPraHUYECKON XUMHUHU. 3aKOH COXPAaHEHHS MacChl BEILECTB, 3aKOH COXPAHEHUsS U
MPEBPAILLIECHUS SHEPTUU TP XUMUYECKUX PEAKLUSX.

CkopocTh peakiuu, €€ 3aBUCUMOCTh OT pa3nuuHbIX (akTtopoB. OOpaTtumbie
peakunn. XUMHA4YECKOEe paBHOBeECHE. DAKTOPHI, BIHSIOIMINE HA COCTOSIHUE XUMHYECKOTO
paBHOBecus. [Ipunnun Jle [larense.

OnexkTponuTnueckas aucconuaius. CuiabHble W ciiabbie 3ieKkTpoauThl. Cpena
BOJIHBIX PAcCTBOPOB BEIIECTB: KUCIAsg, HEUTpaibHas, HiejaodHas. Peakuuu HMOHHOTrO
oOMeHa.

OKUCIUTENPHO-BOCCTAHOBUTENBHBIE PEAKIUU.

12



denepanbHas padouas nporpamma | Xumus. 10—11 kiaccel (0a30BbIif ypOBEHB)

OKCIIEpUMEHTAJIBHBIE  METOAbl H3YyYEHMS BELNIECTB MW MX IPEBPAILLCHUMN:
nemoHcTtpauuss  tabmuy  «llepuoanueckas  cucTeMa  XMMHUYECKHMX  DJIEMEHTOB
J.. MenneneeBa», U3ydeHUE MOJEIEH KPUCTAUTMYECKUX PEHIECTOK, HAOII0JCHUE U
ONMKMCAHME JIEMOHCTPAIIMOHHBIX W JaOOPATOPHBIX OIMBITOB (pa3lioKEHHE MNEepPOKCHAa
BOJOpOJAa B IIPUCYTCTBUM KAaTaJIu3aTopa, ONPEACIICHUE CpPEAbl PAacTBOPOB BEILECTB
C MOMOIIBIO YHUBEPCAIBHOIO HMHJMKATOPA, PEAKIMM MOHHOIO OOMEHa), MpPOBEICHUE
MpakTU4YecKoll padoThl «BiusHUE pa3iuyHbIX (AKTOPOB HA CKOPOCTh XUMHUYECKOH
peaKuum.

PacueTtHble 3a1aun.

PacueTsl M0 ypaBHEHMSIM XMMHUYECKHUX PEAKIUH, B TOM YHUCJIE TEPMOXUMHYECKUE
pacueTsl, pacueThl ¢ UCIIOJIL30BAHUEM ITOHATHUS «MACCOBAs 0JIs1 BEILIECTBAY.

Heopranunyeckasi xumus

Hemerannel. Ilonoxxenune HemetamwioB B Ileproanmdeckoil cUCTEME XMMHUUYECKHX
anemenToB J|.U. MenpeneeBa u 0coOEHHOCTH CTpOoeHUsI aTOMOB. du3nyeckue cBOCTBA
HEMETAJIJIOB. AJUIOTPONHUS HEMETA/UIOB (HAa MpUMEpE KUcIopoja, cepbl, gocdopa u
yraepoa).

XUMHUYECKHE CBOWCTBA BAXKHEHIIIUX HEMETa/UIoB (TaJIOTeHOB, CEphl, a30Ta,
docdopa, yriepoga U KpeMHHS) U UX COSAMHEHUN (OKCHUIOB, KHCIOPOJCOIECPKAITUX
KHUCJIOT, BOJOPOJHBIX COCITUHEHUN).

[IpuMeHeHne BaKHEHIITUX HEMETAJVIOB U X COSTUHEHU.

Meramnel. [lonoxxkenue MetammioB B Ilepuoguyueckoil CUCTEME XHMHUYECKUX
anemenToB J[.U. MenaeneeBa. OCOOCHHOCTH CTPOCHHMSI IJIEKTPOHHBIX 000JI0YEK aTOMOB
merauioB.  OOmme  ¢usnueckue  cBoiictBa  MerauioB. CIutaBel  METaJlIOB.
DIIEKTPOXUMUUECKUM Psijl HAMPSHKEHUM METAIIIOB.

XUMHUYECKHE CBOMCTBA BaKHEUIIMX METAJIOB (HATPUM, KAJIMH, KaJblMi, MarHui,
ATIOMUHUM, ITUHK, XPOM, JKEJI€30, ME/Ib) U UX COCIUHECHUM.

O61mue crocoOsI moy4yeHust MetauioB. [I[puMeHeHre MeTamioB B ObITY U TEXHHKE.

OKCIEpUMEHTAIBHBIE METOIbl U3YUEHHUS BEIECTB U UX MPEBPAILCHUN: U3YUCHUE
KoleKuuu  «MeTamael U CIUIaBBD», o0pasloB  HEMETAJLIOB, pelieHue
OKCTIICpUMCHTAJIBHBIX  3a7a4, HaOMIOJIeHHWe MW  ONHCAaHWEe JICMOHCTPAIMOHHBIX
1 Ja00paTOPHBIX OIBITOB (B3aMMOJICHCTBHUE THIPOKCHJIA ATIOMHHHS C PACTBOpaMHU
KHUCJIOT U IIeJI0Yel, KaYeCTBEHHBIC PEAKIIMM HAa KAaTUOHBI METAJLIIOB).

Pacuernrblie 3amaun.

Pacuersl Maccel BemecTBa WM 00bEMa Ta30B I10 H3BECTHOMY KOJHYECTBY
BEIIIECTBA, MAcCe WM 00BhEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIIMU BEIIECCTB, PACUCTHI
Macchl (00beMa, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIMM, €CIM OAHO W3 BEIIECTB
AMEET MPUMECH.

Xumud v xu3Hb. MexXnpeaMmeTHbie CBI3H

Ponp xuMuum B 00€CNEUEHHWH SKOJOTHYECKOM, HSHEPreTUYEeCKOW W TMHIINEBOMU
0€30MacHOCTH, Pa3BUTUU MeIUIMHBL. [IoHATHE O HAYYHBIX METOAaX MO3HAHUS BEIIECTB
Y XUMHYECKUX PEAKIIUH.
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[IpencraBnenuss 06 OOIMIMX HAay4YHBIX MPUHIIMIAX MPOMBIIIJICHHOTO MOJIYYEHUS
Ba)KHEHIIIMX BEIICCTB.

YenmoBek B MUpe BELIECTB U MATEPUAIIOB: BAXKHEUIIINE CTPOUTENIbHBIE MaTEpUaIbl,
KOHCTPYKUMOHHBIE = MaTepuaibl, KpacKu, CTEKJIO, KEpaMHKa, MaTepuaibl I
AJIEKTPOHUKH, HAHOMATEPHAIIbl, OPraHMUYECKUE U MUHEPAJIbHBIE YA0OPEHUS.

XuMHSL H 300POBbE YEJIOBEKA: TMPABWJIA MCIIOJb30BAHUS JIEKAPCTBEHHBIX
mpenapaToB, IpaBuiia O€30MaCHOTO MCIOJIB30BAHUSI TpenapaToB OBITOBOM XUMUH
B NOBCEIHEBHOM KM3HHU.

Peanuzanus mMexmnpeaMeTHBIX CBS3€l MpU HM3yYeHHH OOIIeH M HEeOpraHU4eCcKOu
xuMud B 11 Kjacce OCyIIECTBISCTCS uepe3 MCIMOIb30BaHUE KAaK OOIIUX €CTeCTBEHHO-
HAay4YHbIX TIOHATHUM, TaK W TOHATHUM, SIBISIFOIIUXCS CHUCTEMHBIMHU JUISL OTIEJIbHBIX
IIPEIMETOB ECTECTBEHHO-HAYYHOT' O IIUKJIA.

OO61ue ecTeCTBEeHHO-HAYYHbBIC TIOHSITHUS: HAYYHbIN (PakT, rUIoTe3a, 3aK0H, TEOpHs,
aHajau3, CHHTE3, KiIacCU(UKAIUS, TEePUOJUIHOCTh, HAOIIOJICHUE, DJKCIICPUMEHT,
MOJICJIMPOBAHUE, U3MEPEHUE, SIBIICHUE.

dusznka: MmaTepusi, SHEPTHUS, Macca, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, HOH, U30TOII,
PaIMOaKTUBHOCTh, MOJICKYJIa, DHEPreTUYECKUH YpOBEHBb, BEIECTBO, TEJIO, OOBEM,
arperaTHoe COCTOSIHHE BEIIecTBa, (PM3MYECKHUE BEIMUMHBI U CIMHUIIBI UX HU3MEPCHHS,
CKOpPOCTb.

buonorus: kneTka, opranu3M, 3KocucTeMa, ouocdepa, Makpo- U MUKPOIJIEMEHTHI,
BUTaMHHBI, OOMEH BEIIIECTB B OpPraHU3ME.

['eorpadms: MuHEpayibl, TOpPHBIC TOPOJbI, IOJE3HBIE HMCKOIAaeMble, TOIUIUBO,
PECYPCHL.

TexHosorusi: XUMHUYECKass MPOMBIIUIEHHOCTh, METAJUIYPrus, IPOU3BOJICTBO
CTPOUTENIBHBIX  MaTE€PHUaJIOB,  CEIIbCKOXO3IMCTBEHHOE  IPOU3BOJACTBO, MHIIEBAs
MIPOMBIILICHHOCTD, dbapMmarieBTHYECKAS IIPOMBIIIIEHHOCTb, IIPOU3BOJICTBO
KOCMETHYECKHX  MPENnaparoB, MPOU3BOACTBO  KOHCTPYKIIMOHHBIX  MaTE€pHUaJOB,
3JIEKTPOHHAsA IPOMBIIIJICHHOCTh, HAHOTEXHOJIOT U H.
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IIJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110 XUMHNHU
HA YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUA

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K Pe3ysibTaTaM OCBOCHUS 00y4YatOIUMUCS
porpaMMm CcpeaHero obOmero oOpa3oBaHusi (JIMYHOCTHBIM, METANpPEIMETHBIM U
npeaMeTHbIM). HaydHo-meTonuueckoi OCHOBOM g pa3pabOTKU IJIAHUPYEMBIX
PE3yJIbTATOB OCBOCHMSI IIPOTPAMM CPEIHErO OOIIEro 00pa3oBaHUs SIBISETCS CUCTEMHO-
NEATEIbHOCTHBIN MOAXO.

JIMUHOCTHBLIE PE3YJIBTATHBI

B cooTBETCTBMH € CHCTEMHO-IESATEIBHOCTHBIM IOAXOJOM B  CTPYKTypeE
JUYHOCTHBIX PE3YIbTATOB OCBOCHUS MpEIMeTa «XUMUS» Ha YPOBHE CPEIHETO OOIIEro
00pa30BaHus BbIJECICHBI CIEIYIOLIME COCTABIISIIOIIME:

OCO3HAHHUE OOYYAIONIMMHUCS POCCUUCKOW TpaKJaHCKOM HMJACHTUYHOCTH  —
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEILHOCTH U CAMOOIIPEIEIICHUIO;

HaJIM4YMe MOTHBAIIUUA K OOYUCHHUIO;

I[eJICHANIPABIIEHHOE pa3BUTUE BHYTPEHHUX YOEXKJICHUN JUYHOCTH Ha OCHOBE
KJTIOYEBBIX IIEHHOCTEN U UCTOPUYECKUX TPAIULIMIA 0a30BOM HAYKU XUMUH;

TOTOBHOCTh U CIHOCOOHOCTh OOYYaroIIMXCS pPYKOBOJCTBOBAaTbCA B  CBOEH
JEATEIIbHOCTH LIEHHOCTHO-CMBICIIOBBIMH YCTAaHOBKAMH, IPUCYIIMMHU LIEJIOCTHON CUCTEME
XUMHYECKOTO 00pa3oBaHus;

HaJIMYMe MPAaBOCO3HAHUS HKOJIOTHYECKON KyJIbTYPBI U CIIOCOOHOCTH CTaBUTH 1IEIH
Y CTPOUTD )KU3HECHHBIE IIJIaHBI.

JIM4yHOCTHBIE PE3YJIbTATBI OCBOCHUS MpPEeAMETA «XUMUS» JOCTUTAIOTCS B €IMHCTBE
y4eOHOM W BOCHHUTATENBbHON NEATENTbHOCTH B COOTBETCTBHM C TYMaHHUCTUYECKUMH,
COLMOKYJIbTYPHBIMH, 1yXOBHO-HPABCTBEHHBIMHU LIEHHOCTSIMU U WJI€AIIAMU POCCUHUCKOTO
IPaXKIAHCKOTO OOIIECTBA, MPUHATHIMHU B 00IIIECTBE HOPMaMU M MPABUJIAMU TTOBEICHUSA,
CIIOCOOCTBYIOIIMMH TPOIIECCaM CaMOIIO3HAHUS, CaMOPa3BUTUSI M HPABCTBEHHOTO
CTaHOBIICHUSI IMYHOCTH 00YUaAIOITUXCS.

JImyHOCTHBIE  pE3yAbTaThl  OCBOCHMS  mpeaMera  «XUMHS»  OTPaXKaroT
chOpPMHPOBAHHOCTh  OMBbITA TO3HABATEIBHOW W  MPAKTUYECKOW JICSITEIIbHOCTH
00y4JaromuXcs Mo peatn3aluy IPUHATHIX B OOIIECTBE IIEHHOCTEH, B TOM YUCJIE€ B YACTH:

1) rpaKaaHCKOr0 BOCIUTAHUA'

OCO3HaHUSl OOYYAIOIIUMHUCS CBOMX KOHCTUTYIIMOHHBIX TPaB M OOS3aHHOCTEH,
YBa)KCHUS K 3aKOHY U IPABOTIOPSJIKY;

MPEJICTABJICHUS O COIMAIBHBIX HOPMAaxX M TMPaBHUIaX MEKIUIHOCTHBIX OTHOIICHHM
B KOJIJICKTUBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOW JEATSIBHOCTH TPH CO3JaHUHM YYICOHBIX
MPOEKTOB, PEIICHUM Y4YEOHBIX W TO3HABATEIBHBIX 3a/1ad, BBIITOJIHCHUU XUMUYCCKUX
IKCIICPUMEHTOB;
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CIOCOOHOCTU MOHMMATh U TPUHUMATh MOTUBBI, HAMEPEHUSI, IOTUKY U apTyMEHTbI
JIPYTUX NpU aHAJIU3E PA3IMUYHbBIX BUJOB YUCOHOU €SI TENHHOCTH;

2) NIATPHOTHYECKOT0 BOCIIUTAHHUS .

LEHHOCTHOTO  OTHOIIEHUS K HMCTOPUYECKOMY H©  HAYYHOMY  HACJEIHIO
OTE€YECTBCHHON XMMUH;

YBOXEHUSI K TMpoleccy TBOpPYECTBa B 00JacCTH TEOPUM U MPAKTUUECKOTO
NPUMEHEHHUSI XUMHUH, OCO3HAHUS TOTO, YTO JOCTHKEHHMSI HAYKH €CTh pPe3yibTaT
JUTUTENIBHBIX HAOIIOJEHUM, KPOTIOTIIMBBIX SKCIIEPUMEHTAIIbHBIX MTOUCKOB, TOCTOSIHHOTO
TPyZa YYEHBIX U IIPAKTUKOB;

MHTEPECA U TO3HABATEJIBHBIX MOTHBOB B TOJYYEHUH U MOCIEAYIOLIEM AHAIU3E
uH(OpPMaIINK O MEePEIOBLIX JIOCTHKEHHUSIX COBPEMEHHON OTEUECTBEHHON XUMUU,

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS

HPABCTBEHHOTO CO3HAHUSI, ITUYECKOTO MTOBEICHMUSI;

CIOCOOHOCTH OIICGHMBATh CUTYalldW, CBSI3aHHBIC C XUMUYECKUMH SIBJICHUSMU, U
MPUHUMATh OCO3HAHHBIE PEILICHUS, OPUCHTUPYSICh HA MOPAJIbHO-HPABCTBEHHBIC HOPMBI U
LIEHHOCTH;

TOTOBHOCTHU OLICHUBATh CBOE MOBEJICHUE U TTOCTYNKH CBOMX TOBAPUILIEH C MO3ULIUI
HPABCTBEHHBIX U IIPABOBBIX HOPM U OCO3HAHUE IOCIEICTBUN 3TUX IIOCTYIKOB;

4) dpopmMupoBaHUS KYJIbTYPhI 310POBbSI:

MOHUMAaHMUSI IIEHHOCTEH 3JI0POBOT0 U O6€30macHOro obpasa K1U3HHU, HEOOXOIUMOCTH
OTBETCTBEHHOTO OTHOIIEHUS K COOCTBEHHOMY (DU3UYECKOMY U TCUXHYECKOMY
3J10POBBIO;

COONIIO/ICHUST TpaBWJI OE30MAaCHOT0 OOpaIleHWs ¢ BeEIIeCTBAaMHU B  OBITY,
MTOBCETHEBHOM KU3HU U B TPYIOBOM JI€ATEIBHOCTH;

MOHUMaHUSI 1IEHHOCTU TPABUJ WHJIUBUAYAJIBHOTO M KOJJICKTMBHOTO 0€301acHOTO
MOBEJICHUS B CUTYyAITUAX, YTPOXKAIOMINX 3/I0POBBIO M KU3HU JIIOJICH;

OCO3HAHUS TIOCIEJICTBUH W HENPUATHS BPEIHBIX MPHUBBIYCK (ymOTpeOIeHUS
AJIKOTOJIsI, HAPKOTHUKOB, KYPEHUS );

5) TpyA0BOro BOCIUTAHMSA:

KOMMYHUKATHBHOW KOMIIETEHTHOCTH B Y4€OHO-HCCIIEI0BATEIbCKON IEATETbHOCTH,
OOIIECTBEHHO MOJIE3HON, TBOPUYECKON U APYTUX BUIAX JIEATEIHLHOCTH;

YCTAHOBKM Ha aKTMBHOE Y4YacTHE B PELICHUM MPAKTUYECKHUX 3a/]ad COIUATbHOMN
HaIpPaBJIEHHOCTH (B paMKaX CBOEr0 KJacca, IIKOJIbI);

WHTEpEeCa K TMPAKTUYECKOMY M3YYCHHIO TMpodeccuii  pa3uyHOro  poja,
B TOM YHCJI€ HA OCHOBE MPUMEHEHHUS IPEAMETHBIX 3HAHUI 110 XUMUU;

YBaXKEHHUSI K TPYLY, JIOJAM TpyAa U pe3ysibTaTaM TPYJI0BOW JNEATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BbIOOPY MHUBUIYAIBHOU TPAEKTOPUH 00Opa30BaHMUS,
Oynymieit mpodeccur M peanu3alud COOCTBEHHBIX JKU3HEHHBIX IUJIAHOB C Y4YE€TOM
JUYHOCTHBIX HHTEPECOB, CIOCOOHOCTEN K XMMUU, UHTEPECOB U MOTPEOHOCTEM 00111eCTBa;
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6) IKOJIOrHYEeCKOro BOCIIMTAHUSA:

HKOJIOTHYECKH 11€JIeCOO0pPa3HOr0 OTHOUIEHUS K NPHPOJAE, KAK HCTOYHHUKY
CYyILIECTBOBAHMS KU3HU HAa 3EMIIE;

MOHUMaHUsl TrJI00aJbHOTO XapakTepa HSKOJOTMYECKUX Npo0sieM, BIUSHUS
SKOHOMUYECKUX ITPOLECCOB HA COCTOSIHUE IPUPOJHON U COLIMATILHOU CPEIbL;

OCO3HAHMSI HEOOXOJUMOCTH HCHOJIb30BAHUS JOCTHKEHUN XUMHM ISl pELIeHUs
BOIIPOCOB PALMOHAJIBHOI'O IIPUPOAOII0JIB30BAHNUS;

AKTUBHOI'O HEINPUATUA NEUCTBUHM, NPUHOCAIIUX BpPE OKPYKAlOLIEH HPUPOIHON
cpele, yMEHHUs TPOTHO3UPOBATh HEOJIArONMPUATHBIE 3KOJOTMYECKHE MOCIEICTBUA
IpEeANPUHUMAEMBIX AEHCTBUN U MPEIOTBPAILLATh UX;

HaJU4Ms Pa3BUTOIO HKOJOTUYECKOTO MBIIIEHUS, JKOJOTMYECKONW KYJIBTYpHI,
ONbITAa JIESITENBHOCTH JKOJOTMYECKOW HANPABIEHHOCTH, YMEHUS PYKOBOJCTBOBATHCA
UMU B MO3HABaTEIbHOM, KOMMYHHUKATUBHOW M COLMAIBHON MPAKTUKE, CIOCOOHOCTU U
YMEHHS aKTUBHO MPOTUBOCTOSTH UACOIOTUH XeMOpoOuu;

7) HEHHOCTH HAYYHOTO MO3HAHMA:

c(hOpMUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKU U OOIIECTBEHHON TPAKTUKH;

NOHUMAaHUS CHeUPUKN XUMUU KaK HAyKH, OCO3HAHHS €€ poJid B OPMUPOBAHUU
pPAIMOHAILHOTO HAy4YHOTO MBIIUICHHS, CO3[aHUU IIEJIOCTHOTO TMpeACTaBlIeHUs] 00
OKpYKaIOUIEM MHpPE Kak O €JUHCTBE NPHUPOJBI U YEJIOBEKA, B MO3HAHWH MPUPOIHBIX
3aKOHOMEPHOCTEH U perieHnH MpoodiieM COXpaHEHUs MPUPOTHOTO PABHOBECHS;

yOeXIEHHOCTH B 0CO00M 3HAUMMOCTH XUMHUH JIJI COBPEMEHHOM [IUBIIIM3AIMU: B €€
I'YMaHUCTUYECKOM HAIPaBICHHOCTH W BaXHOWM POJIM B CO3JaHUM HOBOM 0assl
MaTEpHUAIbHON KYJIbTYphI, PEHICHUH TIO0OAIBHBIX MPOOJIEeM YCTOMYMBOTO Pa3BUTHS
YeJI0BEUYECTBA — CHIPEBOM, SHEPTETUUCCKOM, MUIIIEBOM U IKOJIOTHUECKON 0€30MaCHOCTH,
B Pa3BUTUM MEIUIIMHBI, 00ECIIEUEHUU YCJIOBUN YCIEHIHOTO TpPyAa M JKOJIOTHYECKHU
KOM(OPTHOM KU3HHU KaXKIOTO YieHa 00IIecTBa;

€CTECTBEHHO-HAYYHOW IPaMOTHOCTH: MOHHUMAHUSl CYIIHOCTH METOJOB IO3HAHWS,
UCIIOJIb3YeMbIX B E€CTECTBEHHBIX HAyKaxX, CIOCOOHOCTH HCIOIBH30BaTh IMOIy4aeMbIe
3HAHMS JJIs aHajdu3a U OOBSACHEHMS SIBJICHUN OKPYXKAIOMIEr0 MHUpPA W MPOUCXOSIINX
B HEM HM3MEHEHUH, YMEHHS JeliaTh 0OOCHOBAaHHBIC 3aKIIIOUCHHS] HA OCHOBE HAyYHBIX
(aKTOB M UMEIOIUXCS JAHHBIX C IENIbI0 TIOTYYEHHUsT TOCTOBEPHBIX BHIBOIOB;

CIIOCOOHOCTH CAMOCTOATENIBHO HCMOJIb30BaTh XUMUYECKUE 3HAHUS ISl PEIICHUS
mpo0JIeM B peasbHBIX KU3HCHHBIX CUTYaAIHSIX;

MHTEpeca K MO3HAHUIO U UCCIIEA0BATENbCKON JEATEIbHOCTH;

TOTOBHOCTH U CHOCOOHOCTH K HEMPEPHIBHOMY 00pPa30BaHUIO U caMOOOpPa30BaHUIO,
K aKTUBHOMY MOJYYEHHIO HOBBIX 3HAHUW MO XUMHUU B COOTBETCTBUM C >KU3HEHHBIMU
MOTPEOHOCTSIMH;

MHTEpeca K OCOOEHHOCTSIM Tpylla B pa3lUyHbIX cdepax MnpodhecCHOHATBHOM
NEeSATEIbHOCTH.
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METAIIPEIMETHBIE PE3YJIBTATHBI

MeranpenMeTHbIE Pe3yJIbTaThl OCBOCHHUS YUEOHOTO MpeaAMeTa «XUMHUS» Ha YPOBHE
CpeaHero oo1ero 00pa3zoBaHus BKIIOYAIOT:

3HaYMMBbIe JU1s1 (POPMUPOBAHKS MUPOBO33PEHUS 00 yUAIOIIMXCS MEKIUCIUIUIMHAPHBIE
(MexmpeaMeTHble) O0OIleHayYHbIe TOHATHSA, OTPAXKAIOIINE IEJIOCTHOCTh HAy4YHOU
KapTUHBI MHUpa U CHeUU(PUKY METOAOB MO3HAHUS, HMCMOJIb3YEMBIX B €CTECTBEHHBIX
HayKax (MaTepusi, BEUIECTBO, SHEPrus, SIBJICHHUE, MpPOLECC, CUCTeMa, Hay4dHbIH (axr,
NPUHIIUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCIeoBaHHE, HaOJIOJIEHUE,
U3MEpEeHue, HIKCIIEPUMEHT U JIpyTHUe);

yHUBEpCAJIbHbIE y4eOHble JeHCTBUS (IIO3HaBaTENbHbIE, KOMMYHUKATHBHBIE,
peryisTuBHbIe), obecrneunBaomue (GopMupoBaHue (PYHKIIMOHAIBHON TPaMOTHOCTHU U
COLIMAJILHON KOMIETEHIIMU 00Yy4aroIInXCs;

CIIOCOOHOCTh 00YYalOUIUXCSl KMCMOJIb30BaTh OCBOCHHBIE MEXIUCIUILUIMHAPHBIE,
MHUPOBO33PEHUYECKUE 3HAHUS U YHUBEPCAIbHbIE yueOHbIE IEUCTBUA B TO3HABATEILHON U
COLMATBbHOM MTPAKTHKE.

MeranpenMeTHble  pe3yJdbTaThl  OTPaXXalOT OBJIAJIEHWE MO3HABATEIbHBIMH,
KOMMYHUKAaTUBHBIMU U PETYJISITABHBIMU YHUBEPCATLHBIMU yU€OHBIMU JIEHCTBUSAMH.

Ilo3HaBaTe/ibHbIC YHUBEPCAJbHbIE Y4eOHbIC AeHCTBUA
ba3oBble jlornyeckue 1eMcTBUA:

CaMOCTOSITEILHO (POPMYJIUPOBATh U aKTYaJIM3UPOBATH MPOOJIEMY, BCECTOPOHHE €€
pacCMaTprBaTh,

OIIpCACIIATDL LCIN ACATCIBHOCTH, 3aaBasd IIapaMCTPbl U KPUTCPHUH UX JOCTHIKCHUA,
COOTHOCHUTD PC3YJIbTATHI ACATCIIbBHOCTU C ITOCTABJICHHBIMHA LCIISIMUA

HCIIOJIB30BATh ITPpU OCBOCHUU 3HaHUM IMPUCMBI JIOTHYCCKOI'O MBINIJICHUS — BBIACIIATH
XAPaKTCPHBIC IIPU3HAKHU MOHATUN U YCTaHaBJIMBATb HX B3daMMOCBA3b, HCIIOJIb30BATb
COOTBCTCTBYIOIIUC ITOHATHA TJIA 00BSICHEHUS OTACJIBHBIX (baKTOB u ﬂBJ’IGHHI?I;

BBIOWPATh OCHOBAHHS M KPUTEPHUH JJIsl KIACCU(UKAIMKM BEIIECTB U XUMHUYECKUX
peaKumii;

YCTaHaBJINBATh IIPUINHHO-CIICACTBCHHBIC CBA3HW MCIKIAY H3YyYdCMBIMU SABJICHUAMU,

CTPOUTH JIOTUYECKUE PACCYKIAEHUS (MHAYKTUBHbBIC, IEYKTUBHBIC, IO AHAJIOTHH),
BBIABJIATL 3dKOHOMCPHOCTH M IIPOTHBOPCYHA B pPACCMATPHUBACMBIX  ABJIICHHUAX,
(hopMyITHPOBATH BBIBOJIBI U 3aKIIOUCHHS;

INPpUMCHATL B IPOLOCCCC II03HAHHA, HCIIOIB3YCMbLIC B XHMHH CHMBOJIHWYCCKHUC
(3HAKOBBIC) MOJICIIH, MPEOOPA30BHIBATH MOJICIIBHBIC MTPECTABICHUS — XUMUYCCKHHN 3HAK
(cuMBOIT) DMEeMeHTa, XUMUYeckas (popmyna, ypaBHEHHWE XHMHUYECKOW DPEAKIUU — MPH
PCUICHUHA y‘Ie6HBIX IMO3HABATCJIbHBIX M IPAKTHYCCKHUX 3a1a4d, IIPUMCHATb HA3BAHHBIC
MOACIBHBIC MPCACTABICHHA OJIA BBIABIICHHUA XAPAKTCPHBIX IIPH3HAKOB HN3Yy4aCMbIX
BEIICCTB U XUMHUUYCCKUX peaKHHﬁ.
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ba3oBbIe ncciaenoBarTebCKue JeHCTBHA:

BJIaJIETh OCHOBAMH METOJIOB HAYYHOT'O O3HAHUA BEUIECTB U XUMUYECKUX PEAKIUN;

dbopmynupoBaTh IEAM W 3aJa4d UCCIEIOBAHUSI, HCIOIb30BAaTh IOCTABIICHHbBIC
1 CaMOCTOSITEILHO C(OPMYJIUPOBAHHBIE BOMPOCHI B KAYECTBE UHCTPYMEHTA MO3HAHUS U
OCHOBBI 111 (POPMUPOBAHUSI TUIIOTE3bI MO MPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX
CYXKJICHUMU;

BJIaJIETh HABBIKAMH CAMOCTOSTEILHOIO TNIAHUPOBAHUS M TIPOBEJCHUS YUEHUUECKUX
AKCIEPUMEHTOB, COBEPIICHCTBOBAaThL YMEHMsI HaOMIOJaTh 3a XOJOM IIpoliecca,
CaMOCTOSITEJIbHO TMPOTHO3UPOBATH €r0 pe3ynbTaT, (OpPMYyJIUpPOBATH OOOOIICHUS U
BBIBOJIBl OTHOCUTEJIBHO JOCTOBEPHOCTH PE3YJIbTATOB HCCIECAOBAHUS, COCTABIISITH
000CHOBaHHBIN OTYET O MPOJeIaHHON paboTe;

npuoOpeTaTh OMBIT YYCHUYECKON UCCIeI0BATEIbCKOM U MIPOCKTHOM e TEILHOCTH,
MPOSIBIISATH CIIOCOOHOCTh U TOTOBHOCTh K CAMOCTOSITEIbHOMY MTOMCKY METOJIOB PEIICHUS
MPaKTUYECKUX 3a/1a4, MPUMEHEHUIO PA3JIUYHbIX METOJIOB O3HAHUSI.

Pab6ora ¢ unpopmanmeii:

OPUEHTUPOBATHCS B PA3IUYHBIX MCTOYHHMKAX MH(OpMaIuu (HaydHO-TIOMYJIsipHas
JUTEpaTypa XUMHUYECKOTO COJIepKaHUs, CIpaBOYHBIC MOcoOms, pecypchl MHTEpHETA),
aHAM3UPOBATh MH(POPMAIIUIO PA3IMYHBIX BUJIOB M (POPM IMPEACTABICHUS, KPUTHICCKU
OILICHUBATh €€ JIOCTOBEPHOCTh M HETIPOTUBOPEUNBOCTD;

(GopMyTUPOBATE 3aMPOCH] U MIPUMEHSTH Pa3IUYHBIC METOIBI IPU MTOUCKE U 0TOOpE
UHPOPMAITIH, HEOOXOTUMOM ISl BHITTOJTHEHUST yUEeOHBIX 3a/1a4 ONPEIeIICHHOTO THIIA,

npuoOpeTaTh  OMBIT  WCIOJNB30BaHUS  HWHPOPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUH U PA3INIHBIX IOUCKOBBIX CHCTEM;

CaMOCTOSITEILHO BBIOMpATh ONTHUMAJIbHYIO (opMy mpencTaBicHUs HHGOPMAIUH
(cxembl, rpaduKH, THArpaMMBbl, TAOJIUIIbI, PUCYHKH U JPYTHUE);

UCTIOJIh30BaTh HAYYHBIA S3BIK B KAaUeCTBE CPEJCTBA INMPH pabOTe ¢ XUMHUYECKOU
MHPOpMAITUEH: TPUMEHITh MEXIpeAMETHbBIE ((pH3MUecKre U MaTeMaTHIeCKHE) 3HAKU U
CHUMBOJIBI, (OpMYJIbI, a00peBHATYpPHI, HOMEHKIIATYPY;

UCIIOJIb30BaTh W MpeoOpa3oBhIBATh  3HAKOBO-CHMBOJHYECKHE  CPEACTBA
HaTJISTHOCTH.

KomMMmyHMKaTHBHBIEC YHHBepPCaJbHbIe Y4eOHbIC ACUCTBHS:

3aJaBaTb BOIIPOCHI IIO0 CYIICCTBY 06CY)KI[3€MOI>1 TEMbI B XOJ€ Juajiora W/unu
AUCKYCCHH, BBICKA3bIBATb HACH, (I)OpMy.HI/IpOBaTB CBOM IPCAIIOKCHUSA OTHOCHUTCIIBHO
BBITIOJTHCEHU A HpeI[HO)KeHHOfI 3aadiu,

BBICTYIIATh C HpCBGHTaHHeﬁ PE3yJIbTaTOB MMO3HaBaTEIbHOM ACATCIIBHOCTH,
MOJNYUYCHHBIX CaMOCTOATCIBHO HJIKM COBMCCTHO CO CBCPCTHHKAMH IIPHU BBIIIOJHCHHUH
XUMHUYECKOTO SKCIEPUMEHTA, MPAKTHYECKOW pabOThl MO UCCIEJOBAHUIO CBOWCTB
M3y4yaeMbIX BEHIECTB, pealu3alud y4eOHOro mnpoekra U (OpMYyIUPOBATH BBIBOJIBI
10 pE3yjbTaTaM IPOBCACHHLIX I/ICCJICI[OBaHI/Iﬁ IIyTeéM COIj1aCOBaHUA HO3PII.IPII>1 B X0I¢€
00CyXXJIeHUSI 1 OOMEHAa MHEHUSIMU.
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PeryasiTuBHbIe YHUBepPCAJbHbIE Y4eOHbIe HeMCTBUA

CaMOCTOATEIBPHO INIAHUPOBATh U OCYUIECTBIATH CBOI  IIO3HABATECIBHYIO
NEATEIbHOCTh, ONpelneisas €€ LeJId U 3aJadyd, KOHTPOIUpPOBaTb U IO Mepe
HE0OXOIMMOCTH KOPPEKTUPOBATH MPEAJIAraeMblil allrOPUTM IEUCTBUI MPU BHINIOTHEHUN
y4eOHBIX U HCCIENOBATENIbCKUX 3a7a4, BbIOMpaTh Hanbonee 3p(HEeKTUBHBIN c10c00 MX
pELIEHNs C YYETOM MOJYYEHHUS HOBBIX 3HAHUI O BELIECTBAX U XUMHUUYECKUX PEAKIUAX;

OCYLIECTBJIATh CAMOKOHTPOJb CBOCH [IEATEIIBHOCTH Ha OCHOBE CaMoOaHaau3a
U CaMOOLIEHKHU.

NPEAMETHBIE PE3YJIBTATHI

[TpenmeTHBIC pe3yIbTaThl OCBOSHUS MPOTPAMMEBI CPEIHETO 001Iero 00pa3oBaHuUs 110
XMMHH Ha 0a30BOM YPOBHE OPHECHTHPOBAaHbI Ha OOECIEUEHUE IMPEUMYIIECCTBEHHO
00111e00pa30BaTeIbHON U OOIIEKYIBTYPHOU MOATOTOBKH 00y4aromuxcsi. OHU BKITFOYAIOT
cneruuyeckue IS ydeOHOro TmnpeamMeTa «XUMHs» HaydHbIe 3HAHHUS, YMCHUS
U CITOCOOBI JCHCTBUH M0 OCBOCHHIO, MHTEPIPETAIIMN U TIPEOOPa30BAHMIO 3HAHUH, BUIbI
JCATEIBHOCTH T10 TOJIYYCHHIO HOBOTO 3HAHUS M NPHUMCHCHHWIO 3HAHWH B Pa3IUYHBIX
y4eOHBIX M pPEalIbHBIX JKM3HCHHBIX CHUTYallUsAX, CBS3aHHBIX ¢ XMMHEH. B mporpamme
10 XUMHH MTPEIMETHBIC PE3yIbTaThl IPECTABICHBI 110 TOAaM H3YUYCHHSI.

K konny oOyuenus B 10 kJjacce mpeaMeTHbIE pe3yJabTaThl OCBOEHHUS Kypca
«Opra"nudeckasi XUMHs» OTPaxaroT:

c(hOpMHUPOBAHHOCThH MPEJICTABICHUNA O XMMHYECKOW COCTABJISIONIEH €CTeCTBEHHO-
HAyYHOM KapTHUHBI MHpA, POJM XUMHUHM B TIO3HAHUM SBICHUN TPHUPOJBI, B
(bOopMHUPOBAaHUYU MBITIUICHUS U KYJIbTYphI IUYHOCTH, €€ (PYHKIIMOHAILHON IPaMOTHOCTH,
HEOOXOMMOM JUIsl PEIICHUsS MPAKTUYECKUX 3a7a4 M DKOJIOTHYEeCKH O0OOCHOBAHHOTO
OTHOIICHHS K CBOEMY 37I0POBBIO M MIPUPOTHOM CPElIE;

BJIaJICHUE CUCTEMOW XUMUYECKUX 3HAHUM, KOTOPasi BKJIFOYAET: OCHOBOIIOJIATAIOIINE
MOHATUSA (XUMHUYECKHM 3JIEMEHT, aToM, S3JEKTPOHHAs 000J0ouKa aToMa, MOJIEKYIia,
BaJICHTHOCTbh, AJIEKTPOOTPUIIATEILHOCTh, XUMHUYECKasi CBs3b, CTPYKTypHas dopmyia
(pa3BepHyTasl U COKpaIlleHHAas1), MOJIb, MOJIIPHAsI Macca, MOJISIPHBII 00bEM, YIIIEpOAHBIM
CKeTeT, PyHKIIMOHAbHAS TPYIITA, PaUKaI, U30MEPHs, U30MEPhI, TOMOJIOTUYECKUN PSII,
TOMOJIOTH, YIJIEBOAOPOABI, KHUCIOPOA U a30TCOJAEpKALIUE COCIUHEHHS, MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJICKYJISIPHbIE COSIUHEHMS); TEOPUH U 3aKOHbI
(Teopus cTpoeHus: oprannyeckux BemiectB A.M. ByTnepoBa, 3aKOH COXpaHEHUSI MaCChl
BEILIECTB); 3aKOHOMEPHOCTH, CAMBOJIMYECKUI A3bIK XUMUHU; MUPOBO33PEHUECKUE 3HAHUS,
JeXxanue B OCHOBE MOHMMAaHUS MPUYMHHOCTU M CUCTEMHOCTHM XUMHYECKUX SIBIICHUM,
(aKTOJIOTMYECKHUE CBEICHUS O CBOWCTBaX, COCTaBe, MOJYYEeHUH U O0€30ImacHOM
WCIOJIb30BAaHUU BaXXHEUILIUX OPraHUYECKUX BEIIECTB B OBITY M MNPAKTUYECKOU
NeATEeNIbHOCTU YEJIOBEKA;
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c(hOpPMUPOBAHHOCTh YMEHUM BBIABJIATH XapaKTEPHbIE TNPU3HAKU TOHSITHUH,
YCTAaHaBIIMBaTh HMX B3aMMOCBSI3b, HCIOJB30BaTh COOTBETCTBYIOLIWE  MOHSITHUS
MIPU OMHMCAHUU COCTaBa, CTPOCHUSI ¥ MPEBPAIICHUN OpraHUuYEeCKUX COCTMHEHU;

c(hOpMUPOBAHHOCTh YMEHHUH  UCIIOJB30BaTh XUMHUUYECKYI0  CHUMBOJIMKY JJISI
COCTaBJICHUS! MOJIEKYJISIPHBIX M CTPYKTYpPHBIX (pa3BEpHYTOW, COKpallleHHOH) (popMys
OpraHUYEeCKUX BEIIECTB M ypaBHEHUM XUMHUYECKUX PEaKIMi, M3TOTaBIMBATh MOJEIU
MOJEKYJ1 OpraHMYeCKMX BEIIeCTB JUISI  WIIIOCTPAlMM HMX  XHMHUYECKOTO U
MIPOCTPAHCTBEHHOI'O CTPOEHUS,

c(hOpMUPOBAHHOCTh yYMEHUWM YCTaHABIMBATh NPUHAIJICKHOCTh H3YUYCHHBIX
OpraHUYECKUX BEIIECTB MO UX COCTABY U CTPOCHUIO K OMPEICIICHHOMY KJacCy/TpyIiie
coeMHEeHUN  (YIJICBOJOPOJABI,  KHUCIOPOJ U  a30TCOACpPXKAIME  COCAMHEHUS,
BBLICOKOMOJICKYJISIPHBIC COCIMHEHHUs), JaBaTh MM Ha3BaHUS IO CHUCTEMaTUYECKOM
Homenkiarype ([UPAC), a Takke NpUBOAUTH TPUBUAIbHBIC Ha3BaHUS OTACIIBHBIX
OpPraHMYECKUX BEIECTB (3TUJICH, POMWICH, alleTHIIEH, STUJICHIJIMKOJIb, TJHUIEPYH, (HEHOI,
dbopmanbaerua, aneraablAeruj, MypaBbUHAs KUCIOTa, YKCYCHasl KHCIIOTa, OJECHHOBAsI
KHUCJIOTa, CTEAPUHOBAs KUCIIOTA, TIIF0K03a, (PYyKTO3a, KpaxMall, IeJUTI0I03a, TIUIHH);

c(hOpMUPOBAHHOCTb YMEHUS ONIPEACIISATH BUJIBI XUMUUECKOU CBSI3M B OPTaHUYECKUX
COeIMHEHUAX (OJIMHAPHBIC U KPATHBIC);

chOpPMHUPOBAHHOCTh YMEHHUS TPUMEHITh TIOJIOKEHHS TEOPUU  CTPOCHHS
opranndeckux BemiectB A.M. BbytiepoBa s 0OBSICHEHUS 3aBUCMMOCTH CBOMCTB
BEILECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPAHEHHUS MacChl BELIECTB;

c(hOpMHPOBAHHOCTh YMEHHI XapaKTepU30BaTh COCTaB, CTPOCHUE, (PU3MYecKue u
XUMHUYECKHE CBOMCTBA TUIUYHBIX MPEICTABUTEIECH Pa3IUUYHbIX KJIACCOB OPraHMYECKUX
BeIEeCTB (METaH, 3TaH, dTUJICH, MPOMUJIEH, alleTuiIeH, OyTaaueH-1,3, MeTUunOyTaueH-
1,3, OGeH30i1, METaHOJ, ATAHOJ, ATHJICHIJIMKOIb, TIUIEPHUH, (EHOJ, aleTaabIeTH/I,
MypaBbUHAsI M YKCYCHasi KHUCJOTHI, TJIFOKO3a, Kpaxmal, LEJUII0JI03a, aAMUHOYKCYCHAas
KHUCIIOTA), WJUIIOCTPUPOBATh TE€HETUYECKYI0 CBSI3b MEXKIYy HUMU YpPaBHEHUSIMH
COOTBETCTBYIOIUX XUMHUECKUX PEAKIIUNA C UCIIOJIB30BAHUEM CTPYKTYPHBIX (OPMYIT;

c(hOpPMHUPOBAHHOCTh YMEHHSI XapaKTEpPHU30BaTh HCTOYHUKHU YTIECBOJAOPOIHOTO
ChIpbsi (HE(Th, MPUPOAHBIA Ta3, yroyib), CIOCOOBI UX MEPEePadOTKU U MPAKTHIECKOE
MpUMEHEHUE TPOAYKTOB MepepadboTKH;

c(hOpMHUPOBAHHOCTH YMEHUH MPOBOJAUTH BEIYUCICHUS IO XUMUYECKUM YPaBHEHUSAM
(Maccel, oOBEMa, KOJIMYECTBA MCXOAHOTO BEIIECTBA WM TMPOAYKTA PEAKIUU 10
M3BECTHBIM Macce, 00beMy, KOJIMYECTBY OJHOTO W3 HCXOJHBIX BEIIECTB WJIU
MPOIYKTOB PEAKIIUN );

c(hOpMHUPOBAHHOCTh YMEHUW BJIAJCTh CHCTEMOH 3HAHMK 00 OCHOBHBIX METOIAX
HAay4YHOrO MO3HAHUS, UCIOJb3YEMbIX B XUMHUU MPU U3YUYCHUHU BEIIECTB U XUMHUYECKHUX
ABJIeHUN (HAOJIOJEHUEe, WU3MEpPEHUE, HKCIEPUMEHT, MOJCIUPOBAHKE), HCMOJIb30BAThH
CUCTEMHbIC XMMUYECKUE 3HAHUS JJIS MPUHATHUS PEIICHUN B KOHKPETHBIX >KM3HEHHBIX
CUTYyalusiX, CBI3aHHbBIX C BELIECTBAMU U UX IPUMEHECHHUEM;
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c(hOpMUPOBAHHOCTh YMEHHMM COONIOAATh NpaBUia MOJb30BAHUS XUMHUYECKOM
Mocy 10 1 1abopaTopHBIM 000PYI0BAHUEM, a TAKXKE MPaBUIa OOpaIEHUs C BEIIECTBAMHU
B COOTBETCTBUU C MHCTPYKIUSIMU MO BBITIOJHEHUIO JIA0OPATOPHBIX XUMUYECKUX OMBITOB;

chOpMUPOBAHHOCTh ~ YMEHHMH  IUJIAHUPOBaTh W BBINOJHATH  XMUMHUYECKUN
AKCHEPUMEHT (TpEeBpallleHUsT OPraHMYEeCKUX BEIIECTB MPU HArPEBAHUU, MOJIyYEHUE
ATUJIEHA M HW3YYEHHE €r0 CBOMCTB, Kaue€CTBEHHBIE PEAKIUM OPraHMYECKUX BEIIECTB,
JeHaTypaiusi OCJIKOB MPU HarpeBaHWM, IBETHBIC PEaKIMU OEJIIKOB) B COOTBETCTBUM
C MpaBUJIaMHU TEXHUKU 0€30MaCHOCTHU MPHU OOpPAILEHUHU C BEIECTBAMHU U J1a0OPATOPHBIM
000Opy/I0BaHUEM, TMPEACTABIATh PE3yJbTaThl XUMHYECKOTO SKCIEpUMEHTa B (opme
3alUCH ypaBHEHUN COOTBETCTBYIOIIUX peakiuii U (OPMYyJIHPOBATH BHIBOALI HA OCHOBE
ATUX PE3YJIHTATOB,;

chOpMUPOBAHHOCTh ~ YMEHUW  KPUTHYECKH  aAHAJU3UPOBATh  XUMUUYECKYIO
uH(OpMaIINIO, TTOJIy4aeMYyI0 U3 Pa3HbIX HCTOYHUKOB (CpelIcTBa MACCOBOM MH(OpMAITNH,
WNutepHer u apyrux);

c(hOpMHPOBAHHOCTh YMEHHM COOIIOAATH MPaBHIIa HKOJIOTMYECKH LIETIECO00Pa3HOTO
MOBEJICHUS B OBITY U TPYJIOBOW JEATEIBLHOCTH B IEJISAX COXPAHEHHUS CBOETO 370POBbS
U OKPYXKaoIlel MpUPOIHON Cpelibl, 0OCO3HABATh OMACHOCTh BO3JICHCTBUS Ha YKUBBIC
OpraHU3MbI OMPEACICHHBIX OPraHUYECKUX BEIIECTB, MTOHUMasi cMbICH mokazatens [1JIK
(mpenenbHO TOMYCTUMOW  KOHIIGHTPALMM), TMOSCHATh Ha MpPUMEpPax CIOCOOBI
YMEHBIIECHHS U IPEIOTBPALLECHHS UX BPEIHOTO BO3JICUCTBUS HA OPTraHU3M YEJIOBEKa;

uisi  00y4YarIIUXCs C OrPaHUYECHHBIMH BO3MOMKHOCTSIMU 3/I0POBBSI:  YMEHHE
OPUMEHSITh 3HaHUS 00 OCHOBHBIX JOCTYINHBIX METOJAaX IIO3HAHUS BEIECTB
U XUMUYECKUX SBICHUN;

JUIS CJICTIBIX U CJIA0OBHJISAIIMX OOYYAIOIIMXCS: YMEHUE MCIOJb30BaTh pelibePHO
TOYCUHYIO cucTeMy oOo3HaueHu# JI. bpaiins mis 3anucu XumMudeckux GopMyit.

K xony oOyuenus B 11 kiacce nmpeaMeTHbIE pe3yabTaThl 0OCBOCHHS Kypca «O0mmas
Y HEOPraHUYECKas XUMHUS» OTPakKakoT:

c(hopMUPOBAHHOCTD IIPEJACTABICHUN: O XUMHYECCKOM COCTABIISIONICH €CTeCTBEHHO-
Hay4yHOM KapTHHBI MHUpa, pOJM XUMUHU B T[O3HAHUHU SIBICHUN MpPUPOIBI, B
(bopMHUPOBAaHUYU MBITIUICHUS U KYJIbTYPBI JIMYHOCTH, €€ (DYHKIIMOHATBFHON TPaMOTHOCTH,
HEOOXOMUMOMN ISl PEIICHHUs] TPAKTHYECKUX 3a7a4 M IKOJIOTHYECKH OOOCHOBAHHOTO
OTHOIIIEHUS K CBOEMY 3JI0POBBIO U IPUPOIHOMN CPELE;

BJIaJICHUE CUCTEMON XUMUUECKUX 3HAHUM, KOTOPasi BKJIIFOYAET: OCHOBOIOJIAraoIIne
MOHATHS (XUMHUYCCKHIA DJIEMEHT, aToOM, HM30TOm, S-, P-, O- 3JIEKTpOHHBIC OpOUTAIN
aTOMOB, WOH, MoOJIeKya, MOJIb, MOJISIPHBIN o0BeM, BaJICHTHOCTb,
ANEKTPOOTPULIATENIBHOCTh, CTENEHb OKHUCJIEHUS, XHUMHUYECKas CBS3b (KOBaJEHTHAas,
MOHHAs, METAJJTMYECKAs], BOJOPOIHAS ), KPUCTAIUIMUECKAsl PEIIETKA, TUIIBI XUMUYECKUX
peaKkiuii, pacTBOp, AIEKTPOJIUTHI, HEANEKTPOIUTHI, IEKTPOJIUTHUECKAS JUCCOLMALINS,
OKUCIIUTEIb, BOCCTAHOBUTENb, CKOPOCTh XHMHYECKOM pEaAKIMU, XUMHUYECKOE
pPaBHOBECHUE); TEOPUM M 3aKOHBI (TEOPHUSl AJIEKTPOJIUTHYECKON AUCCOIMALINH,
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nepuoanueckuil 3akoH [[.M. MenzaeneeBa, 3aKOH COXpPaHEHHUSI MAcCChl BEILIECTB, 3aKOH
COXpaHEHMsI U MPEBPAICHUS YHEPTUM MPU XUMHUYECKUX PEaKIUsiX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN S3bIK XMMHHU, MHUPOBO33PEHUYECKUE 3HAHUA, JICKAIIME B OCHOBE
MMOHUMAHHSI TPUYMHHOCTU U CUCTEMHOCTH XUMUUYECKUX SIBICHUH, (HaKTOJIOTMYECKUE
CBEJICHMSI O CBOMCTBAX, COCTaBe, MOJIY4YEHUH U O€30ITaCHOM UCIIOIb30BaHUU BaKHEUIIINX
HEOPTraHUYECKUX BEIIECTB B OBITY U MPAKTUYECKON JEATCIbHOCTU YEJI0BEKa;

c(hOpMUPOBAHHOCTh YMEHUN BBIABIATH XapaKTEpPHbIE MPU3HAKK TOHSITHUH,
yCTaHABIMBATh WX B3aUMOCBS3b, HCHOJIB30BATH  COOTBETCTBYIOIIME  MOHSITHUS
IIpU ONMCAHUY HEOPTaHMYECKUX BEIIECTB U UX MPEBPAIICHUII;

c(hOpMUPOBAHHOCTh YMEHHH  HUCIIOJB30BaTh  XUMUYECKYH)  CHUMBOJIUKY IS
cocTaBjeHus (HOPMYIT BEIIECTB U YPABHEHUN XUMHUUECKUX PEAKIUH, CUCTEMAaTUUECKYIO
HomeHkiatypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTIEIBHBIX HEOPraHUYECKHUX
BeIeCTB (yrapHbIi ra3, yriaeKuCIbli ra3, aMMHaK, raiieHasi U3BECTh, HeTallleHas U3BECTb,
MUTHEBAS CO/IA, TUPUT U JIPYTHE);

c(hOpMUPOBAHHOCTh YMEHUW OMNPENENATh BAJICHTHOCTh U CTENEHb OKUCIICHHS
XUMHUYECKHUX JIEMEHTOB B COCAUHEHUAX PA3JIUYHOIO COCTaBa, BUJ XMMHUUYECKON CBS3U
(koBaJeHTHAsl, WOHHAsA, MeTaJUIMYecKas, BOJAOPOAHAs) B COCAMHEHUSAX, THII
KPUCTAJUTMYECKON PEIIETKH KOHKPETHOTO BEIIeCTBA (aTOMHAsl, MOJIEKYJIsipHasi, MOHHAs,
MeTaJInYecKas ), XapakTep Cpe/ibl B BOAHBIX paCTBOPaX HEOPTaHMYECKUX COCTUHEHUM;

c(hOpMHPOBAHHOCTh YMEHHUI YyCTaHABIMBATh MPHUHAIIEKHOCTh HEOPTaHUUECKHX
BEIIECTB IO HMX COCTaBY K ONpPENENEHHOMY KIACCy/Tpynmne COeIuHEHUN (MpOocThie
BEIIECTBA — METAJUIbl U HEMETaJUIbl, OKCHJbl, OCHOBAaHMS, KHUCJIOTHI, aM(oTepHbIe
TUIPOKCHUJIBI, COJIN);

c(hOopMHUPOBAHHOCTh YMEHHMH pacKphIBaTh CMBICI Tepuoandeckoro 3akona JI.M.
MenpneneeBa W JEMOHCTPUPOBATH €r0 CHUCTEMATH3UPYIONIYI0, OOBSICHUTEIBHYIO U
IIPOTHOCTUYECKYIO (DYHKITUH;

c(hOpMHPOBAHHOCTh YMEHHM XapaKTEepU30BaTh DJIEKTPOHHOE CTPOEHHE AaTOMOB
XUMUYECKUX »3JeMeHToB 1—4 mnepuonoB Ilepuoamueckoil cUCTEMBl XUMUYECKUX
anemenToB J[.1. MenneneeBa, UCTIONB3ysI IOHATHUS «S-, P-, d-2JIEKTPOHHBIE OPOUTAIIIY,
(QHEPTeTHYECKNE YPOBHM», OOBICHATH 3aKOHOMEPHOCTH WM3MEHEHHS CBOWCTB
XUMHUYECKHX AJIEMEHTOB M MX COCAWHEHUHU IO mepuoaaM u rpynmnam lleprnoamyeckoit
cucTtemMbl XumMmudeckux siaemeHToB J[.1. MeHaeneena;

c(hOpMHUPOBAHHOCTh YMEHHI XapaKTepPU30BaTh (OMHUCHIBATH) OOIINE XUMHUYECKHE
CBOWMCTBA  HEOPraHMYECKUX  BEIIECTB  Pa3JIMYHBIX  KJIACCOB,  MOATBEPKIATh
CyIIECTBOBAHHE T'€HETUYECKOW CBSI3M MEXJYy HEOPraHMYECKMMH BEIIECTBAMU
C IMMOMOIIBIO YPAaBHEHNUN COOTBETCTBYIOIINX XUMUYECKUX PEAKIUN;

chOpPMHUPOBAHHOCTh  YMEHHUSA KIACCU(PUIIMPOBATh XUMHUYECKHUE PEAKIUU TI0
Pa3IMYHBIM IPU3HAKaM (YUCITy U COCTaBY pearrupyromnx BelecTB, TemIoBOMY 3 PekTy
peaKiuu, W3MEHEHHMIO CTENEeHEH OKHCICHUS SJEMEHTOB, OOpaTUMOCTH pPEakiluu,
YYaCTHIO KaTaau3aTopa);
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c(hOpPMHPOBAHHOCTh YMEHUH COCTABISATH YPAaBHEHUS PEAKIUN Pa3IUYHBIX THUIIOB,
TIOJTHBIE M COKPAIIICHHBIE YPAaBHEHUS PEAKITUH HOHHOTO 0OMEHA, YIUTHIBAS YCIIOBUS, TIPH
KOTOPBIX 3TH PEAKIIUU UAYT 0 KOHIIA,

chOpPMHPOBAHHOCTh ~ YMEHHH  TPOBOJAWUTH  PEAKIHUH,  TOJITBEPIKIAIOIINC
KaueCTBEHHBIN COCTaB Pa3IMYHBIX HEOPTaHUYCCKUX BEIIECTB, PACIIO3HABATH OMBITHBHIM
MyTEM HOHBI, PUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTaHUYCCKUX BEIICCTB;

chOpPMHPOBAHHOCTh ~ yYMEHHH  pacKpbIBaTh  CYIIHOCTh  OKHCJIHUTEIIBHO-
BOCCTaHOBHUTEIIBHBIX PEAKITUH TTOCPEICTBOM COCTABIICHHUS 3JICKTPOHHOTO OajaHca 3THUX
peaxkumit;

c(OpPMHPOBAHHOCTh YMCHHH OOBSCHATH 3aBHCHMOCTh CKOPOCTH XHWMHUYECKOU
peakiuu OT Pas3IMYHBIX (PAKTOPOB; XapaKTep CMEIICHUS XUMHUYECKOTO PaBHOBECHS
B 3aBUCUMOCTH OT BHENTHeTo Bo3aekcTBus (nmpuniun Jle [llatense);

c(hOpMHPOBAHHOCTh YMEHUN XapaKTepHU30BaTh XUMUUYECKUE TTPOIIECCHI, JISXKAIIINE B
OCHOBE IMPOMBINUICHHOTO TOJYyYEeHHUS CEPHOH KHCIOTBI, aMMHaKa, a TaKKe
c(hOpPMHPOBAHHOCTH MPEACTABICHUH 00 0OIUX HAyYHBIX MPUHIIMIIAX ¥ SKOJIOTHYCCKUX
npo0JieMax XMMHUYECKOTO TIPOU3BOJICTBA;

c(hOpMHPOBAHHOCTh YMEHHUI TIPOBOAUTH BEIYMCIICHHUS C UCIIOTb30BAaHUEM TIOHSTHS
«MaccoBas JIoJIs BEIIECTBA B PACTBOPE», 00BEMHBIX OTHOIIICHUH T'a30B MPHU XUMUYCCKUX
peakuusaX, MacChl BEIIeCTBAa UM 00beMa T'a30B MO U3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce Wi 00beMy OJHOTO M3 YYaCTBYIOIIUX B PEAKIIMH BEIIECTB, TEIIOBOTO 3 ¢eKra
peakiiyi Ha OCHOBE 3aKOHOB COXPAaHEHUSI MaCChl BEIECTB, MIPEBPAILICHUS U COXPAHCHUS
SHEPruH;

c(hOpMHUPOBAHHOCTh, YMEHUH COOJIOAATh MpaBUjIa TMOJB30BAHUS XUMHUYECKOU
OCY/10H 1 JTabopaTOPHBIM 000PYIOBAHKMEM, a TAKXKE IMPaBHIIa OOpaIeHUs C BEIIECTBAMH
B COOTBETCTBUU C MHCTPYKIIUSIMHU 110 BHIMIOJTHEHUIO JIA0OPATOPHBIX XUMHUYECKUX OTIBITOB;

cOpMHUPOBAHHOCT, ~ YMEHHM  IUIAHUPOBATb W BBIIOJHATH  XUMHUYECKUN
AKCIIEPUMEHT (pa3yioKEeHHE TEPOKCHIAa BOJOpPOJAa B TMPUCYTCTBUU KaTalu3aTropa,
OTIPEJICIICHHE CPENIbl PACTBOPOB BEIECTB C MOMOIIBI0 YHHUBEPCAJIHLHOTO WHIMKATOPA,
BIUSTHUE Pa3IUYHBIX ()aKTOPOB HA CKOPOCTh XUMUYECKOW pEaKkliu, peaklud UOHHOTO
oOMeHa, KaueCTBEHHBIC PEaKINU Ha Cyib(ar-, KapOOHAT- M XJIOPUI-aHUOHBI, HA KATHOH
aMMOHWUSI, pEIIEHUE SKCTIEPUMEHTAIBHBIX 33/1a4 110 TeMaM «MeTtamis» u «HemeTamnbny)
B COOTBETCTBHH C MTPaBUIIAMH TEXHUKHA OE30MACHOCTH MPHU OOPAIICHUH C BEIIECTBAMU U
nabopaTOpHBIM ~ OOOpPYIOBAaHWEM,  TPEJCTABIATH  PE3yAbTaThl  XUMHYECKOTO
JKcriepuMeHTa B GOpMe  3amUCH  YpaBHEHUH  COOTBETCTBYIOIIMX  PEAKIIAN
1 (hOPMYITMPOBATH BHIBOJBI HA OCHOBE ITHX PE3YJIHTATOB;

chOpPMHPOBAHHOCTh ~ yMEHUH  KPUTHUYECKA  AHATU3UPOBATH  XUMHUYECKYIO
uHOpMAIMIO, TIONy9aeMyl0 W3 Ppa3HbIX HCTOYHUKOB (CpPEeICcTBa  MacCOBOU
KOMMYHUKaIM, IHTepHET U ApyTHX);

c(hOpMHPOBAHHOCTh YMEHHH COOIOAATH MPaBHUIIA YKOJIOTHUECKH IEIeCO00pa3HOTO
MOBEACHUS B OBITY UM TPYMOBOH NEATETLHOCTH B IEJISIX COXPAHEHHS CBOETO 3I0POBBS
U OKPY’KAIoIIEH NPUPOJHON Cpeabl, OCO3HABATH OMACHOCTh BO3JCUCTBUSA HA YKUBBIC
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OpPTraHMU3MBbl ONPEEICHHBIX BEIIECTB, MOHUMas cMbIica mokazatens [1JIK, moscusaTs Ha
npuMepax crnocoObl YMEHBIIEHUS M TPEIOTBPAIICHHs WX BPEAHOTO BO3ACUCTBUS Ha
OpPTaHU3M YEJIOBEKa;

s OOyYaroIUXCsl C OTPaHMYCHHBIMH BO3MOXKHOCTSIMH 3JIOPOBBSI: YMEHHE
OPUMEHATH 3HAaHHA 00 OCHOBHBIX JIOCTYIHBIX METOJaX TIO3HAHMS BEIIECTB
U XUMUYECKHUX SBICHUI;

JUISL CJIETIBIX W CIIa0OBUIAIIMX OOYYaIOIIMXCS: YMEHHE HCIOJIb30BaTh peiabedHO-
TOUEUYHYIO cUCTeMY 0003HaueHuit JI. bpaitns ans 3anucu XuMudeckux GopMyit.
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10 KJIACC
HaumenoBanue
Ne KomnuectBo OCHOBHBIE BUJIBI IEITENHHOCTH
pas3aenoB U TEM [IporpammHoe coaepxanue
n/n 4acoB 00y4arouxcs

yqe6H0r0 nmpeamMeTa

Pa3nen 1. TeopeTudyeckne 0CHOBBI OPraHMYeCcKOM XUMUH

11

IIpenmer
OpraHUYEeCKOU XUMUHU.
Teopus cTpoenus
OpraHUYECKHUX
COeIUHECHUN

A.M. bytnepona

3

[Ipenmer opraHM4eCKON XUMHUMU:

€€ BOBHUKHOBEHUE, Pa3BUTHE

Y 3HAYEHHUE B MOJYYEHUHN HOBBIX
BEILECTB U MAaTE€pPUAJIOB.

Teopust cTpoeHHs1 OpraHuYECKUX
coenunenuit A.M. bytieposa,

€€ OCHOBHBIE I10JI0KEHUS.
CtpykTypHBIe (HOPMYIIBI OPraHUYECKUX
BellecTs. [ 'omoiorus, n3oMepus.
XUMHYECKast CBA3b B OPraHUYECKUX
COCIMHEHUSX: KPATHBIE CBS3H,

G- U -CBA3U.

[IpencraBnenue o KiIacCU(pUKAIUU
OPraHNYECKUX BEIIECTB.
Homenkiiatypa opraHndeckux
COeMHEHUH (CUCTEMaTHYeCKas )

Y TPUBHAJIBHBIC HA3BaHUS BAXKHEUIINX
IIPEACTABUTEIIEH KIIACCOB OPTaHUYECKUX
BEILECTB.

PackpbiBaTh CMBICI U3y4aeMBbIX
MOHSATUH (BBISBIIATH UX XapaKTEPHBIC
MIPU3HAKH ), YCTAHABINBATh UX
B3aUMOCBS3b.

[IpuMEHTh NOJI0KEHUS TEOPUH
CTPOEHHS OPraHUYECKHX BELIECTB

A. M. bytiepoBa 17151 00bICHEHUS
3aBUCHUMOCTH CBOWCTB BEIIECTB OT UX
COCTaBa U CTPOCHUSL.

Hcnonp30BaTh XUMHUYECKYIO CUMBOJIUKY
JUISl COCTABJIEHUSI MOJIEKYJISIPHBIX

U CTPYKTYPHBIX (pa3BEpPHYTOM,
COKpAIIeHHOH) (hOpMYJT OPTraHNMUECKUX
BEILIECTB.

OnpeaensiTe BUIbl XUMUUYECKOM CBSI3U
(onMHApHBIE, KPATHBIE) B OPraHUYECKUX
COCIMHECHMSIX.

PackpbIBaTh poab OPraHMn4eCKON XUMHUHU
B IPUPOJIE, XapaKTepU30BaATh €€
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JKCcIepUMEHTAIbHbIE METO/IbI
H3YyYeHHsl BelleCTB M UX NMpeBpalleHuii:
e JleMOHCTpanuu:

— O3HAKOMJIEHHE C 00pa3lamu
OpPraHUYECKUX BEIIECTB I MaTepUaIaMu
Ha WX OCHOBE;

— OTBITHI IO MTPEBPAIICHHIO
OpPraHUYECKUX BEIIECTB MPH HATrPEBaHUHU
(mnaByieHue, oOyrIMBaHUE U TOPCHHE).

e JlaGopaTopHBIE OMBITHI:

— MOJICIIMPOBAHUE MOJICKYIT
OpraHUYECKUX BEIECTB

3HAY€HHUE B )KU3HH YEIOBEKA,
WJUTIOCTPUPOBATH CBSI3b C APYTHMHU
HayKaMH.

HaOmronats 1 onuceIBaTh
JEMOHCTPAIIMOHHBIC OTIBITHI; IPOBOIUTH
Y ONKMCHIBATH JJAOOPATOPHBIC OIBITHI

U TIPaKTHYECKUE pabOThI

Uroro no pazneny

Pazjien 2. YriieBoaopoabl

2.1 | IlpenenbHbIC AJIKaHBI: COCTaB U CTPOCHHUE,
YTJIEBOIOPOJIBI — FOMOJIOTUYECKHUH psisl. MeTaH u 3TaH —
aJIKaHbI MPOCTEUIIINE TTPEICTABUTENH AJIKAHOB:

COCTaB, XUMHUYECKOE CTPOCHHUE,
bu3uIECKre ¥ XUMHUYECKHUE CBOMCTBA
(peakuuu 3aMEeUIEHUs U TOPEHUS),
HaXOXJICHUE B MPUPOJIE, ITOJTYUYECHHUE
Y IPUMEHEHUE

2.2 | HenpenenbHbie AJIKEHBI: COCTaB U CTPOCHUE,
YIJIEBOJIOPOBI: TOMOJIOTUYECKUM psifl. DTHIICH —

aJIKCHBI, aJIKAJIUCHBI,
aJIKMHBI

MPOCTEUIIINN MTPEJICTABUTEIND AJIKEHOB!
COCTaB, XUMUYECKOE CTPOEHHUE,
dbu3nYecKre U XUMUYECKUE CBONCTBRA

PackpsIBaTh CMBICIT N3y4aE€MBbIX
MOHATUH (BBISIBISATH UX XapaKTEPHBIE
MIPU3HAKHU ), YCTAaHABIMBATh UX
B3aUMOCBSI3b, HCIIOJIb30BaTh
COOTBETCTBYIOIIHNE MMOHATHUS

IIPU OIIMCAHUH COCTaBa, CTPOCHUS

Y MIPEBPAIECHUNA OPraHUYEeCKUX
COCITMHECHUM.

Hcnonp30BaTh XUMHUUYECKYIO CHMBOJIUKY
JUISl COCTaBJIEHUS MOJIEKYJIIPHBIX

U CTPYKTYPHBIX (pa3BepHYTOMH,
COKpamieHHO ) (hopMyJ1 OpraHUuYECKUX
BEILIECTB.
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(peakuuu ruApUpPOBAHHUS,
rajoreHUupOBaHUsl, TUIpATAIIUH,
OKHUCIICHUSI ¥ TIOJIUMEPU3ALIUH )
HAXO0XJICHHE B PUPOJIE, MOTyUCHUE
U TIPUMEHEHHE.

Ankanuensl: Oytaauen-1,3

U MEeTUIOyTaaueH-1,3, XUMU4YecKoe
CTPOCHHE, PEaKIIHs TOJTUMEpPHU3aIIiH,
npUMeHeHHe (7151 CUHTe3a
MPUPOTHOTO U CUHTETUYECKOTO
Kay4dyKa U PE3UHBI).

AJIKMHBI: COCTaB U OCOOCHHOCTH
CTPOEHUSI, TOMOJIOTUYECKUH PS/I.
ALIETUJIEH — IPOCTEUIIUI
MPECTaBUTENb A IKMHOB: COCTaB,
XUMHUYECKOE CTPOCHHE, (HU3UICCKHEC
1 XMMHUYECKHE CBOMCTBA (peaKkiuu
TUJPUPOBAHMS, TAJTOTCHUPOBAHMS,
TUJIpaTalli TOPEHUS ), HAXO0XKJICHUE
B IIPUPOJIC, TTOJTyUYCHHUE U IPUMEHEHHUE

2.3

ApomaTtuueckue
YTIE€BOAOPOBI

ApeHBbI: OEH30J1 ¥ TOJIYOJI, COCTaB,
XUMHYECKOE CTPOSCHHUE MOJICKYII,
bU3UIECKHE U XUMUICCKHE CBOMCTBA
(peakuuu rajoreHupPOBaHUS

Y HUTPOBAHUSA), TTOTYICHUE

U npuMeHeHne. Bimsaue 6eH3oma

VYcranaBnuBaTh NPUHAIEKHOCTh
BEILIECTB K ONPEACICHHOMY KJIacCy
YTJIEBOJIOPOJIOB [0 COCTaBY

U CTPOCHHUIO, HA3bIBATh UX

M0 CUCTEeMAaTHUYE€CKOM HOMEHKJIATYPE;
MPUBOAUTH TPUBUAJIbHBIC Ha3BAHUS
OTJICNIbHBIX MPEJICTaBUTEIEH
YTJIEBOJIOPOIOB.

OnpeaensTh BUABI XUMUYECKON CBS3U
B MOJIEKYJIaX yTIEBOI0POIOB;
XapaKTepU30BaTh 3aBUCUMOCTD
PEaKIIMOHHOM CITIOCOOHOCTH
YTJIEBOJOPOJIOB OT KPATHOCTH
KOBAJICHTHOM CBSI3U.
XapakTepu3oBaTh COCTaB, CTPOCHHUE,
MIpUMEHEHHE, PU3NICCKUC

1 XUMHUYECKHUE CBOMCTBA, BayKHEHIIINE
CIIOCOOBI TTOTYYEHHUS TUITUIHBIX
MIpEeJICTaBUTENICH pa3IMYHbBIX KJIACCOB
YTJIEBOJIOPOIOB (ME€TaHa, 3TaHa,
ATUJICHA, alleTUJIeHa, OyTaauena -1,3,
OeH30J1a, TOJIyoJIa).

BBISIBIIATE TEHETUUYECKYIO CBSI3b MEXKITY
YTJIEBOJOPOIaMH U MOJTBEPKAATh €€
HaJIMYHUe YpaBHEHUSIMHU
COOTBETCTBYIOIIUX XUMHUUECKUX

28




denepanbuas padouas nporpamma | Xumus. 10—11 knaccer (6a30BbIif ypOBEHB)

Ha OpraHu3M 4yesoBeka. [ 'eneTnyeckas
CBSI3b YIJIEBOJIOPO/IOB

2.4

IIpuponnsie
HCTOYHHKH
YIJIEBOIOPO/IOB U UX
nepepaboTka

[Ipupoansiii ras. [lomytHeie HedTAHBIE
ra3pl. HeTh 1 ee mpoucxoxaeHue.
Cnoco0bl nepepaboTku HeTHU:
NeperoHKa, KPeKUHT (TepMHUUYECKUM,
katanuTudeckuil). IlpoayKkTol
nepepaboTku HePpTH, UX TPUMEHEHHE
B IIPOMBIIIJICHHOCTH U B OBITY.
KaMeHHbI1 yromip 1 IpoIyKThl €ro
nepepaboTKU.

JKCHepUMEeHTATbHbIE METOABI
H3y4YEeHHUs BellecTB

U UX NpeBpalleHui:

e JleMOHCTpanuu:

— xomtekiuu «HedpTe» u «Yromby;
— BUJeo(parmeHT «Bynkanuzanus
PE3UHBD).

¢ JlabopaTOpHBIE OTIBITHI:

— Ka4yeCTBEHHOE OIIPEIEIICHUE
yII€poia ¥ BOAOPOAA B OPTaHUUECKUX
BEILIECTBAX;

— O3HaKOMJIEHHE ¢ oOpa3amu
IJIaCTMACC, Kay4yKOB U PE3UHBI;

— MOJCIIMPOBAHUE MOJIEKYJ
YTIIEBOJOPOJIOB U
raJgoreHONpOU3BOIHBIX.

PEAKLUH C UCTIOIb30BAHUEM
CTPYKTYPHBIX (POPMYII.
XapakTepu3oBaTb UCTOUYHUKHU
YIIEBOAOPOIHOTO ChIpbs (HEDTH,
IPUPOAHBIN T'a3, yrojib), CHOCOOBI UX
nepepadoTKU U MPaKTHYECKOE
NpUMEHEHHUE MOTYy4aeMbIX MPOTYKTOB.
Hcnonb30BaTh €CTECTBEHHO-HAYYHbBIE
METO/1bl TIO3HAHUS — MPOBECHUE,
HAO0JII0/ICHUE U ONTUCAHUE XUMUYECKOTO
AKCIIEpUMEHTA (J1a00paTOPHBIE OMBITHI
U TIpaKTHYeCcKue paboThl).

CrnenoBathb npaBuiiam 6€30MacHON
paboTHI B TaOOpaTOpUU

IIPU UCIIOJIb30BAHUU XUMUYECKOM
MOCYIbl U 000PYIOBAHUS, & TAKKE
paBUJIaM OOpaIlleHUs ¢ BeIeCTBAMHU
B COOTBETCTBUU C UHCTPYKLHIMU
BBITTOJIHEHUS TaOOPATOPHBIX OIBITOB
Y PAKTHUYECKUX padOT MO MOJIYYEHHIO
Y U3YYECHHIO OPraHUYECKUX BEIIECTB.
[IpencraBiATh pe3yabTaThl
dKCIIepUMEHTa B (hopMe 3anmcu
YPaBHEHUN COOTBETCTBYIOIIMNX PEAKIIAN
Y JIeJIaTh BBIBOJIBI HA UX OCHOBE.
[TpoBOIUTE BBIYUCIIECHUS

JUTSL OIIPEIENIEHUST MOJIEKYJIIPHOU
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e [IpakTuueckue pabOThI:

Ne 1. TlonyuyeHue 3TUnIEHA U U3YUEHUE
€ro CBOMCTB.

e PacueTrHble 3a1a4u:

— ONIPEAEICHUE MOJIEKYJIIIPHOU
(bopMyIIbl OPraHUYECKOT O BellleCTBa

10 MAaCCOBBIM JI0JISIM aTOMOB
XUMHUYECKUX JIEMEHTOB;

— PpacueThl 10 YPAaBHEHUIO XUMUYECKON
peakuuu

(GbopMyJbl OpraHUYECKOro BEIECTBa,
10 YPAaBHEHHUIO XUMUYECKON peaKI1H.
CaMocCTOATENBHO TUIAHUPOBATH

Y OCYIIECTBIIATH CBOIO [T03HABATENIbHYIO
NeSATENbHOCTD; IPUHUMATh aKTUBHOE
ydacTue B IPYIIOBON yueOHOM
JeSITEIIbHOCTH

Uroro no pazgeny

13

Pasnen 3. Kuciopoacoaepika

e OPraHn4eCKue COCAMHECHUSA

3.1

Crouptsl. Denon

3

[IpenenbHbIE OTHOATOMHBIE CTIUPTHI:
METAHOJI ¥ DTAHOJI, XMMHUYECKOE
CTpoeHHE, PU3NUECKUE U XUMUYECKHE
CBOICTBA (pEaKIUM C AaKTUBHBIMU
MeTaJJIaMU, TaJOT€HOBOAOPOIaMH,
ropeHue), npumeneHue. Bogopoanas
cBs13b. DU3HOJIOTHYECKOE ICHCTBHUE
METAHOJIa U 3TAHOJIa HA OPTaHU3M
YeJI0BeKa.

MHOroaToMHBIE COUPTHI: STHUJICHTJIUKOJIb
Y TJIULEPUH, XUMAYECKOE CTPOCHUE,
(bU3UIECKHEe ¥ XUMHUYECKHUE CBOMCTBA
(B3aMMOJICUCTBUE CO MICJIOUYHBIMU
MeTaJlJIlaMH, KaUeCTBEHHAsI PEaKIIHsI
Ha MHOTOAQTOMHBIE CITUPTHI).

PackpsIBaTh CMBICT N3y4aE€MBbIX
MOHATUH (BBISIBIIATH UX XapaKTEPHbIE
MPU3HAKH ), YCTAHABIUBATH UX
B3aUMOCBSI3b, HCIIOJIb30BaTh
COOTBETCTBYIOIIHNE MMOHATHUS

IIPU OIIMCAHUH COCTAaBa, CTPOEHUS

Y MIPEBPALECHUNA OPraHUYECKUX
COCIMHECHUM.

Hcnonp30BaTh XUMHUUYECKYIO CHMBOJIUKY
JUISl COCTABJIEHUS MOJIEKYJIIPHBIX

U CTPYKTYPHBIX (pa3BepHYTOMH,
COKpanieHHO#) (hOopMyJ1 OpraHUuYECKUX
BEILIECTB.

VYcraHaBnMBaTh NPUHATIEHKHOCTD
BEILIECTB K OINPEICIICHHOMY KJIacCy
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DuU3N0IOrNYECKOe IeUCTBUE

Ha OpraHu3M 4enoBeka. [[pumenenue
TIIMIEPUHA U ATUIICHTIIUKOJIA.
®enoi. CTpoeHHE MOJIEKYJIbI,
¢u3nYecKue u XUMHYECKHUE CBOWCTBA
¢denona. TokcuyHOCTh (PpeHONA, €ro
duznonornyeckoe neHCTBUE

Ha OpraHu3M uesioBeka. [[pumenenme
dbenomna

3.2

Anbaerubl.
KapOoHOBBIE KUCTTOTHI.
CnoxHbie QU

Anpaeruibl: opMabIeT /T

¥ alleTalbJICTH I, XHMHUYECKOE
CTpOCHHE, PU3NICCKIE U XUMHUECKUE
CBOIiCTBA (peaKIMH OKUCIICHUS

Y BOCCTAHOBJICHUSI, KAUECTBEHHBIC
peaxIum), MoIyIeHre

U TIpUMEHCHUE.

OaHOOCHOBHBIE MTpeIETbHBIC
KapOOHOBBIE KUCIIOTBI: YKCYCHAsI
KHUCIIOTa, XUMUIECKOE CTPOCHHUE,
dbu3nyueckre 1 XUMUYECKHE CBOMCTBA
(oOmIMe cBOWCTBA KUCIOT, PEAKITUS
aTepuduKaIum), IoTydeHue

u npuMeHeHue. CteapuHoBas

Y OJIEMHOBASI KUCIIOTHI KaK
MIPEICTAaBUTEIN BHICIITUX KAPOOHOBBIX
KHCJIOT.

MpbLta Kak COJH BBICIITUX KapOOHOBBIX

10 COCTAaBY Ml CTPOCHHIO, Ha3bIBATh UX
10 CHCTEeMAaTHYECKOW HOMEHKJIIATYPE;
MIPUBOJIUTH TPUBUATHHBIC Ha3BAHUS
OTIEIBHBIX TPEICTABUTEIICH
KUCIIOPOACOAEPKAIMX COCTUHEHUN.
XapakTepu3oBaTh COCTaB, CTPOCHUE,
pUMEHEHHUE, PU3HUECKHE

U XUMUYECKHE CBOMCTBA, BAXKHECHIIIHEC
CIIOCOOBI MOTYYCHUS TUITUIHBIX
MPE/ICTaBUTEIICH Pa3IMYHBIX KJIaCCOB
KHCIIOPOACOICPIKAIINX COCTUHCHUN
(MeTaHoMa, 3TaHONA, TIUIEPUHA,
dbenona, hpopmaibaeruia,
aleTalIbJIeru/1a, YKCYCHOM KUCIIOTHI,
TJIIOKO3BI, Caxapo3bl, Kpaxmaia,
EJUTIONIO3b1 ); BBISBIISITH T€HETUYECKYIO
CBSI3b MEXK]Iy HUMU U MOJTBEPKIATh €€
HaJIM4YUe YpaBHEHUSIMU
COOTBETCTBYIOIIUX XUMHUYECKUX
PEAKIUI C UCIIOJIB30BAHUEM
CTPYKTYPHBIX (POPMYII.

OnuceiBaTh COCTAaB, XUMUYIECKOE
CTpPOCHUE U IPUMEHEHHUE KUPOB,
XapaKTepU30BaTh UX 3HAUCHHE

JUTST YKU3HEIEATETHHOCTH OPTaHU3MOB.
Oco3HaBaTh OMAaCHOCTH BO3ICHCTBUS
Ha KUBBIC OPTaHU3MBI OTIPEIETICHHBIX
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KHCJIOT, MX MOIOILEE JCHUCTBUE.
Cnoxuble 2(hUpbI KaKk TPOU3BOTHEIE
KapOOHOBBIX KUCIIOT.

IMaaponus cnoxHBIX 3PUPOB.

Kupbl Kak TPOU3BOAHbBIE TIIUIEPUHA
Y BBICIIUX KapOOHOBBIX KUCIIOT.
I'maponus xupos

3.3

YrieBoabl

VYTIIeBOIbI: COCTAB, KJacCUpUKAIIHS
yIJIeBOA0B (MOHO-, JTU-

U mosicaxapubl). ['moko3a —
MPOCTENIIUN MOHOCAXapHI:
0COOCHHOCTH CTPOCHHS MOJIEKYJIbI,
bu3UYECKUe U XUMUUECKHE CBOMCTBA
TIFOKO36I (B3aUMOJICHCTBHUE

¢ ruapokcuaom meau(Il), okucnenue
aMMHAYHBIM PaCTBOPOM OKCHJIA
cepebpa(l), BocctaHoBIICHHE, OpOKEHHE
TJTFOKO3BI ), HAXO0KICHUE B MIPUPO/IE,
IPUMEHEHHE TIFOKO3bI, OMOJIOTHYeCcKast
POJIb B )KM3HEICSITSIIbHOCTH OpraHu3Ma
yenoBeka. PorocunTes. OpykTo3a Kak
HU30MeEp TITFOKO3BI.

Caxapo3a — nmpecTaBUTEINb
TMCaxapyuI0B, THIPOJIA3 Caxapo3bl,
HAXO0XXJICHHWE B IPUPO/IC U MPUMEHEHHE.
Kpaxmai u niemrono3a Kak IpupoIHbIC
TOJIMMEPBI: CTPOCHHUE Kpaxmalia

OpPraHWYECKUX BEIIECTB, MOSCHSITh
Ha IpUMepax CocoObl YMEHBIICHUS

Y NIPEJOTBPAILEHUS UX BPEAHOTO
BO3JICVICTBYSA HA OPTaHU3M YEJIOBEKA.
Hcrionp30BaTh €CTECTBEHHO-HAYYHbIE
METO/bI IO3HAHUS — IPOBEJCHNUE,
HaAO0JII0/ICHHE U ONTUCAHUE XMMUYECKOTO
HKCIIEPUMEHTA (J1a00paTOPHbBIE OMBITHI
U TIpaKTHYeCcKue padoThl).

CrnenoBatb npaBuiiam 6€30MacHON
paboThl B 1abopaTtopuu

IIPU UCIIOJIb30BAHUU XUMUYECKOU
MOCYIbl U 000PYIOBaHUs, a TAKKe
paBUJIaM OOpaIlleHUs C BeIIeCTBAMHU

B COOTBETCTBUU C UHCTPYKLHSIMU
BBITIOJTHEHHUS TA00PATOPHBIX OMBITOB

U MPAKTUYECKUX PabOT MO MOIYISHHUIO
Y U3YYEHUIO OPraHUYECKUX BEUIECTB.
[IpencraBiATh pe3yabTaThl
HKCHEPUMEHTA B popMe 3aIlucu
YPaBHEHUN COOTBETCTBYIOIIUX PEAKIIHAM
U JIeJIaTh BBIBOJIBI HA UX OCHOBE.
[TpoBOAUTE BBIYUCIEHUS

JUTSL OTIPEAEIICHHSI MOJIEKYJISIPHON
(opMyJIBI OPraHUYECKOT0 BELIECTBA,
110 YPABHEHHUIO XUMUYECKOHN pEaKIIMHU.
CaMOCTOSITENIbHO TUIAHUPOBATh

32




denepanbuas padouas nporpamma | Xumus. 10—11 knaccer (6a30BbIif ypOBEHB)

U 1EJUTIONIO3BI, (PU3nyeckue

Y XMMHUYECKHE CBOMCTBA Kpaxmasna
(ruapoiu3, KaueCTBEHHAs PEeaKIIUS

C HOJIOM).

IKCcNepUMeEHTAIbHbIE METOAbI
U3y4eHHUs BelleCTB M UX NMpeBpaleHmii:
e JlaGopaTopHBIE OMBITHI:

— TOpEHUE CIIUPTOB;

— B3aMMOJICUCTBHE IIUIICPUHA

¢ ruapokcuaom meau(1l);

— KaueCTBEHHBIC PEAKIINH aIbJICTUI0B
(oKHCIIeHne aMMUAaYHBIM PACTBOPOM
okcuja cepedpa v TUAPOKCUIOM
menu(Il));

— B3aUMOJICHCTBHE Kpaxmasia C HOJAOM.
e [IpakTrueckue paboOTHI:

Ne 2. CnoiicTBa pacTBOpa yKCyCHOMU
KHUCTIOTHI.

e PacueTrHble 3a1a4u:

— ONpPEAETICHUE MOJIEKYJIISIPHOU

(b opMyIIBI OPraHUYECKOTO BEIIECTBA
10 MacCCOBBIM JIOJISIM aTOMOB
XUMHUYECKUX PJIEMEHTOB U 110 Macce
(00BemMy) MPOYKTOB CrOpaHus;

— pacyeThl 0 YPaBHEHUIO XUMHUYECKOM
peaknuu

Y OCYILIECTBIIATH CBOIO [T03HABATENIBHYIO
JeSATENbHOCTD; IPUHUMATh aKTUBHOE
y4acTue B IPYIIOBON yueOHOM
JeSITEIIbHOCTH

Hroro no pazpeny

13
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Pa3nen 4. A3orcoaep:kanue opraHu4ecKue coe{MHeHust

4.1 | AMUHBIL.
AMWHOKUCIOTHI.
benxn

3

AMWHBL: METWJIAMHH — IPOCTEUIINN
MPEICTABUTENb AMUHOB: COCTaB,
XUMHUYECKOE CTpOeHHE, (GU3UIECKUE

U XUMUYECKHE CBOICTBA (peakiiuu

C KUCJIOTaMU ¥ TOPEHMS ), HAXOXKICHUE

B NIpUPOJIe. AMUHOKHUCIIOTHI KaK
aMdoTepHbIEe OPraHNYECKUE COCTUHEHUSI.
du3NUeCcKUe U XUMHYECKHUE CBOMCTBA
AMUHOKHCIIOT (Ha MpuUMepe TIINIHHA).
buonornueckoe 3HaueHNE aMUHOKHUCIIOT.
CHHTE3 TIENITH/IOB.

benku kak mpupOIHBIE TTOJTUMEPHI.
[lepBuuHas, BTOpUYHas U TPETUYHAS
CTPYKTypa O0elKkoB. XUMHUUYECKHE
CBOMCTBa OCJIKOB: THAPOIIU3,
JICHATypalusi, KAYeCTBEHHBIE PEAKIIUN
Ha OEJIKH.

JKCIepUMEeHTAJIbHbIE METOAbI
U3y4YEeHHUS BeLeCTB M UX MPeBpPaIlleHU
e JleMOHCTpanuu:

— JieHaTypamus OCJIKOB MMPU HarpeBaHUU;
— IIBETHBIE PEaKIuu OEIKOB

PackpbIBaTh CMBICIT U3y4aeMbIX
MOHSATUH (BBISIBISITh UX XapaKTEPHBIC
MPU3HAKH ), YCTAaHABIUBATh UX
B3aHMMOCBS3b, HCII0JIb30BaTh
COOTBETCTBYIOIINE MOHSTHUS

MIPY ONKMCAHUM COCTaBa, CTPOCHUS

Y MIPEBPAIICHUN OPraHUYEeCKUX
COEIUHCHUM.

Hcnonb30BaTh XUMUYECKYIO CUMBOJIMKY
JUJISL COCTABJICHUSI MOJIEKYJIAPHBIX U
CTPYKTYPHBIX (pa3BEpHYTOM,
COKpaIeHHOM) (GopMyJT OpraHuIECKUX
BEIIIECTB.

OnpenensTh NPUHAIICAKHOCTD BEILIECTB
K OIPEICJICHHOMY KJIACCy IO COCTaBy
Y CTPOCHUIO, HA3BIBATh UX

10 CUCTEMATUYECKOM HOMEHKJIATYpE;
MIPUBOJINTH TPUBHATBHBIC HA3BaAHUS
OTJICJIbHBIX MPEACTABUTEIICH.
XapaKkTepu3oBaTh COCTaB, CTPOCHUE,
npuMeHeHne, PU3NIECKUe U
XUMHMYECKHUE CBOMCTBA, BaXKHEHIIIHE
CIOCOOBI MOJTYYCHHS TUITMYHBIX
MPEeICTABUTEIICH a30TCOICpKAIX
COCMHECHUH (METUIaMHUHA, TJIUIINHA,
OCKOB).
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OnuceiBaTh COCTaB, CTPYKTYPY,
OCHOBHBIE CBOMCTBA OEJIKOB; NOSICHATh
Ha IpUMepax 3HaueHue OEJIKOB

JUTsl OpraHr3Ma 4YeJloBeKa.
Hcnonb30BaTh €CTECTBEHHO-HAYYHbIE
METO/1bl TO3HAHUS — HAOJI01aTh

Y OTIMCBIBATH IEMOHCTPALMOHHBIN
HKCIIEPUMEHT.

CaMOCTOSITeNIbHO TUTAHUPOBATh U
OCYIIECTBJISTH CBOIO IO3HABATEIIHHYIO
JeSATEIBHOCTD; MPUHUMATh aKTUBHOE
y4acTHE B TPYIIOBONA yueOHOM
JEATEITbHOCTH

Utor

0 IO pa3erny

3

Pa3znes. 5. BbicOKOMOJIeKyJIIpHbIE COeINHEHNSI

5.1

[Imactmaccsel.
Kayuyku. Boiokna

2

OCHOBHbIE MTOHATHUS XUMUU
BBICOKOMOJIEKYJISIPHBIX COETUHEHUI:
MOHOMED, MOJIUMEP, CTPYKTYPHOE 3BEHO,
CTEIEHb NMOJTUMEpPU3ALUU, CPEIHSS
MoJsieKyssipHast Macca. OCHOBHBIE
METOJbl CHHTE3a BHICOKOMOJIEKYJISIPHBIX
COCIMHCHUH — MOJIMMEpU3aUs U
MOJIMKOHICHCALIHSL.

[Inactmacchl (OJIMATUIIEH,
MOJIMIPONUIICH, MTOTUBUHUIXIIOPH]I,
nonuctupon). HatypanbHbiit

U CUHTETUYECKHUE KaydyKH

Bnagers u3ydaeMbIMU XUMUYECKUMU
MOHSATUAMU: PACKPBIBATH CMBICI
M3Y4YaeMbIX MOHATHI U IPUMEHSTH 3TH
IOHATHS [IPU ONKHCAHUU COCTABA

Y CTPOCHUS BBICOKOMOJICKYJISIPHBIX
OpraHUYECKHUX BELIECTB,

TUTs1 OOBSICHEHUSI OT/IETTFHBIX (PAKTOB

Y SIBJICHUU.

Hcnonb30BaTh XUMUYECKYIO CUMBOJIMKY
JUTSI COCTaBJICHUS CTPYKTYPHBIX (hOpMyI
BEILIECTB U YPABHEHUM pPeaKIUi
MOJIMMEPU3ALINH U TTOJUKOHAEHCAIUY.
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(OyTanMeHOBBIH, XJIOPOIIPEHOBBIN

U U30IPEeHOBbIN). BosiokHa:
HaTypaJIbHbIC (XJIOTOK, IEPCTh, IIEJK),
HCKYCCTBEHHBIE (alleTaTHOE BOJIOKHO,
BHCKO03a), CHHTETHYECKHE (KalpoH

1 JJaBCaH).

IKCNepUMEHTAIbHbIE METOAbI
U3y4YeHHUs BelleCTB M UX NMpeBpaleHmii:
e JleMOHCTpanuu:

— 03HaKOMJICHHE ¢ oOpasiamMu
MPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH,
IIacTMacc, KayayKoB

OnuceBaTh COCTAB, CTPOCHHUE,
OCHOBHBIE CBOMCTBA Kay4yKOB,
HanboJiee pacIpOCTPAHEHHBIX BUIOB
IJIaCTMACC, BOJIOKOH; IPUMEHEHUE

B PA3JINYHBIX OTPACIAX.
Hcrionp30BaTh €CTECTBEHHO-HAYYHBIE
METO/1bl TO3HAHUS — HAOII01aTh

Y OIIMCBHIBATh IEMOHCTPALMOHHBIN
HKCIIEPUMEHT

Uroro no pazneny 2
OBIIEE KOJIMYECTBO 34
YACOB IIO ITPOI'PAMME
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11 KJIACC
HaumenoBanue
Ne KomnuectBo OCHOBHBIE BUJIBI IEITENHHOCTH
pas3aenoB U TEM [IporpammHoOe conepxanue
i\t 4acoB 00yJarOIIUXCsI

y4eOHOro rpeaMeTa

Pa3nen 1. TeopeTuueckne 0OCHOBBI XMMUH

1.1 | CtpoeHue aTOMOB.
[Tepunognueckuii
3aKOH U
[Tepunoanueckas
CUCTEMA XUMMUYECKHUX
AJIEMEHTOB

J1.. MenaeneeBa

3

Xumnyeckui 3nemMenT. AtoMm. CocTan
aToMa, U30TONbI. DJIEKTPOHHAS
000J104Ka. JHEPreTUYECKUE YPOBHH,
MOJYPOBHU. ATOMHBIE OpOUTAIIH,

S-, p-, d-, f-anemenTel. OcoOeHHOCTH
pacrnpeieNieHus! SJIEKTPOHOB

0 OPOUTAIISIM B aTOMaX MaJIbIX

¥ OOJIBIITUX MEPUOI0B. DIIEKTPOHHAS
KOH(UTYypaIys aToMOB.
[lepnoguueckuii 3aKOH

u [lepuoauueckas cucreMa XUMUYECKUX
sanemenToB JI. . Menpaeneena.

CBs3b IEPUOUYECKOTO 3aKOHA

u [leppognyueckon CUCTEMBI XUMHYECKUX
AJIEMEHTOB C COBPEMEHHOM TEOpHUEN
CTPOEHHS ATOMOB. 3aKOHOMEPHOCTH
M3MCHEHHS CBOMCTB XUMHYECKUX
AJIEMEHTOB M 00pa3yeMbIX UMHU MPOCTHIX
Y CJIOXKHBIX BEIIECTB MO rpynmnam

Y TIeproJiaM. 3HaYCHHUE NIePUOTUIECKOTO
3aKOHA ¥ CUCTEMBI XUMHYECKUX

PackpbiBaTh CMBICI U3y4aeMBbIX
MOHSATUH (BBISBIIATH UX XapaKTEPHbIC
MIPU3HAKH ), YCTAHABJINBATh UX
B3aUMOCBSI3b.

PackpsIBaTh CMBICI IEPUOUUECKOTO
3akoHa JI. 1. Mennaeneena

U IEMOHCTPUPOBATH €T0
CUCTEMATU3UPYIOIIYIO,
OOBSCHUTEIBHYIO U IPOTHOCTUYECKYIO
GbyHKIHIH.

XapakTepu30BaTh JIEKTPOHHOE
CTPOEHHUE ATOMOB XUMUYECKUX
a1eMeHTOB 1-4 nepruo 0B, UCTIOJb3Ys
HOHATHA S-, P-, d-37EKTPOHHBIC
opOuTaIu, SHEPreTUYECKUE YPOBHHU.
OOBICHATH 3aKOHOMEPHOCTH
M3MEHEHHUS CBOMCTB XUMHYECKUX
AJIEMEHTOB U UX COEAUHEHUM

o NMepuoJaM U rpymniam
[Teprnoanyeckoit CHCTEMBI

J1. . MenneneeBa
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aneMmeHToB /.M. Menneneena

B Pa3BUTUU HAYKHU.
JKCIepUMEHTAIbHbIE METOAbI
U3y4YeHHsI BelIeCTB U UX MPeBpPallleHHii:
e JleMoHCTpanuu:

Buast Tabnun «llepuonnueckas

CHUCTEMAa XMMHUUYECKHUX PJIEMEHTOB

JI.1. MenpaeneeBa»

1.2

CrtpoeHue BemecTsa.
MHoroobpasue
BEIIIECTB

Ctpoenue BeliecTBa. XUMUUYECKasl CBA3b.
Busl (koBaneHTHas HEMOJISIpHAS

Y TIOJISIpHAsi, MOHHAsA, METAJUITMYECKAas )

Y MEXaHU3MbI 00pa30BaHMS XUMHUECKOMN
cBs131 (0OMEHHBIN U JOHOPHO-
aKIEeNnTopHbIi). BogopoaHas cBs3b.
BaneHTHOCTS.
DNEeKTpOOTpUIATENBHOCTh. CTENEHb
okucyeHus. KaTMoHbl 1 aHUOHBI.
BemmecTBa MosieKyIsspHOTO

Y HEMOJIEKYJISIPHOT'O CTPOECHHUS.

3aKOH MOCTOSIHCTBA COCTaBa BEIIIECTRA.
TUnbl KPUCTALTMYECKUX PEIIETOK

Y CBOMCTBA BEILIECTB.

[ToHsiTHE O AUCHIEPCHBIX CUCTEMAX.
Hctunnable pacTBOpHl. KosnuecTBEHHBIE
XapaKTEPUCTUKH PACTBOPOB (MaccoBas
JIOJISl BEIIECTBA B PacTBOPE).
Knaccudukanms HeopraHu4ecKux

PackpriBaTh CMBICT N3y4aeMbIX
MOHATHH (BBIACIATH UX XapaKTEPHBIC
MIPU3HAKK) U IPUMEHSATD 3TH TOHSITHSI
MIPU OMHMCAHWUU COCTaBa M CTPOCHUSI
BEIECTB, JUIS1 OOBSICHEHUS OTEIIbHBIX
(haKTOB M SBJICHUM.

OnpenensaTs BUABI XUMUYIECKON CBS3U
(KOBaJICHTHOM, MIOHHOM,
METANIMYECKOM, BOAOPOIHOM)

B COCJIMHCHUSX; TUIT KPUCTATTMIECKON
pelIeTKH KOHKPETHOTO BEIIECTBA.
OnpeniensaTh BaJICHTHOCTb U CTETICHD
OKHCJICHUSI XUMHYCCKHX DJICMCHTOB

B COCJIMHECHUSX Pa3IMYHOIO COCTaBa.
[TpoBOAMTH BEIYMCICHUS

C MCITOJIb30BaHUEM ITOHITHS «MaccoBas
JIOJIsl BEIIECTBA B PaCTBOPEY.

Bnagers n3ydyaeMbpIMH XUMHAYECKUMHU
MTOHATHSIMU.
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coequHenuii. Homenkiarypa
HEOPraHNMYECKUX BEILECTB.
JKCIepUMEHTAIbHbIE METOAbI
U3y4YeHHsI BelIeCTB U UX MPeBpPallleHHii:
e JleMoHCTpanuu:

— MOJIENY KPUCTAJUIMYECKUX PELIETOK.

e PacueTHbIe 3a/1a4n:

— pacyeTsl C UCTOJIb30BAHUEM MTOHATHS
«MaccoBas 10J151 paCTBOPEHHOTO
BEILECTBA»

1.3

XUMHUYECKHE
peakuuu

Xumuueckast peakius. Knaccudpukarus
XUMHYECKUX PEeaKIuii B HEOPraHMYECKOM
U OPraHUYeCKOW XUMUU. 3aKOH
COXpaHEHUS MACChI BEIIECTB; 3aKOH
COXpaHEHUS U MPEBPAIECHUS SHEPTUU
IPU XUMUYECKUX PEaAKIUIX.

CKOpOCTh peakiiuu, €€ 3aBUCUMOCTh

OT Pa3IMYHBIX (PaKTOPOB.

OO6patumeble peakiiui. XUMHYIECKOE
paBHOBecue. DaKTOPHI, BIUSIIONINE

Ha COCTOSTHUE XUMHYECKOTO
paBHOBECHS.

[Tpunumn Jle [latense.
DNEKTPOIUTHYECKAS TUCCOITHAITHS.
CunpHbIC U cTTa0BIC AIEKTPOIUTHIL.
Cpena BOIHBIX PACTBOPOB BEIIECTB:
KHCTasi, HeUTpaabHas, meaodHasl.

OOBSACHITH 3aBUCUMOCTb CKOPOCTHU
XUMUYECKOW PEAKIIUU OT Pa3INYHBIX
(haxkTopoB.

OnpenensaTs XapakTep CMENICHUS
XUMHUYECKOTO PABHOBECHUS

B 3aBUCMMOCTH OT BHEIIIHETO
BozneicTBus (mpuniun Jle [llatense).
CocTaBisiThb ypaBHEHUS pEaKIUN
Pa3IMYHBIX TUIOB; MOJIHBIC

Y COKpAIllCHHbIC YPABHEHUSI peaKIuid
HOHHOTO 0OMEHA, YUUTHIBas YCIOBUS,
IIPA KOTOPBIX 3TH PEAKIUU UTYT

JI0 KOHIIA.

Hcnonb30BaTh €CTECTBEHHO-HAYYHBIE
METObI TTIO3HAHUS — IPOBEICHNUE,
HaOJII0/ICHUE U OTTUCAHNE XUMHUUECKOTO
AKCIIEPUMEHTA (JIEMOHCTPAIMOHHBIC

1 J1a0OPaTOPHBIC ONBITHI, TPAKTUUECKUE
paboThI): IO ONPEACIICHUIO CPEIbI
BOJIHBIX PACTBOPOB BEILIECTB, PEAKLNN
HOHHOT0 0OMEHA, BIUSHUIO PA3TUIHBIX
(baKkTOpOB Ha CKOPOCTH PEaAKITUH.
CrnenoBaTh MpaBujiaM MOJIb30BaHUS
XUMUYECKOU MOCYA0M 1 1TabOpaTOPHBIM
000pyTIOBaHUEM.

[IpencraBisiTh pe3yibTaThI
XUMHUYECKOT0 IKCIIEpUMEHTa B popme
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Bonopoansrii mokazatens (PH) pactsopa.
Peaxtiuu nonnoro oomeHa

B OpPraHUYE€CKOU U HEOPraHUYECKOU
XUMMUHU.
OKHCIUTETBHO-BOCCTAHOBUTEIBHBIC
peakiuu. [TousiTue 00 AyIEKTpOIU3E
pacIiaBoB U pacTBOPOB COJIEH.
[IprumeHenue aexTponunsa.
JKCIepUMEHTAJIbHbIE METOAbI
U3yYeHMsI BEeleCTB U UX MPeBpPallleHHii:
e JleMoHCTpanuu:

— pa3JIoKEHUE EPOKCHIA BOIOPOAA

B IPUCYTCTBUM KaTaIu3aTopa.

e JlaGopaTopHBIE OIBITHI:

— TMPOBEJICHUE PEAKIINI HOHHOTO
oOMeHa;

— ONpeesIeHUE CPe/Ibl pACTBOPOB
BEILIECTB C TIOMOIIbIO YHUBEPCATBLHOIO
WHJIUKATOPA.

e [IpakTyeckue pabOTHI:

Ne 1. BrniusiHue pa3nudHbix GakTopoB

Ha CKOPOCTh XUMHUYECKOU PEaKIHUH.

e PacueTHbIe 3a/1a4H:

— pacyeThl 10 YPaBHEHUSIM XUMHAYECKUX
peakiuii, B TOM YUCJIe
TEPMOXUMHYECKHE PACUETHI

3alMCH YPABHEHUN COOTBETCTBYIOIINAX
peaKkuuii 1 AenaTh BHIBOABI HA UX
OCHOBE.

[IpoBOIUTH BBIUMCIICHUS

10 YPABHEHHSIM XUMHUYECKUX PEAKIUN,
B TOM UHCJIE TEPMOXUMUYECKUE
pacyeTsl

Hroro no pazpeny

13
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Pa3nen 2. Heoprannueckasi Xumust

2.1

Metamibsl

6

Meramisl. [IonoxeHne MeTaioB

B [leproanyeckon CUCTEME XUMUYECKUX
3JIEMEHTOB.

Oco0EHHOCTH CTPOCHHUSI DIIEKTPOHHBIX
000J104€K aTOMOB METAJIJIOB.

O6mue puznueckue cBOMCTBRA
METaJlIOB.

[IpuMeHeHue MeTaIOB B OBITY, IPUPOJIC
u TexHuke. CriyiaBbl METAJJIOB.
DIEKTPOXUMUYECKUIN P HAIPSKEHUN
MeTaoB. O61me crnocoObl MOTyYeHUs
MetauioB. Koppo3us Meranios.
Cnioco0bl 3a1UTHl OT KOPPO3UH.
OO611as xapaKTepUuCTUKA METAIIIOB
rnaBHbIX oarpynn (IA-rpymnna,
ITA-rpynna) [Teproandeckoii CUCTEMBI
XUMUYECKUX JIEMEHTOB.

AmoMunuii. AMGOTEpHbIE CBONCTBA
OKCHJIa U TUJIPOKCU/IA aTFOMUHUSL.
OO6mr1ast XapaKTepUCTHUKA METAILTIOB
no0ouHbIX oarpynn (b-rpymm)
[Teproguyueckoi CUCTEMBI

XUMHUYECKUX PJIEMEHTOB: ME/Ib,

LIUHK, XPOM, KEJEe30.

Baxuelime coefuHeHUST METAJIIIOB
(OKCHIBI, THAPOKCHU/IBI, COJIN).

PackpbIBaTh CMBICIT U3y4aeMbIX
MOHSATUHN (BBIIESATH UX XapaKTEePHbIE
MPU3HAKW) U IPUMEHSITH 3TH TOHATHUS
MIpY OMUCAHUU COCTABA U CTPOCHUS
BEIIECTB, IS 00BICHEHHS OTIAEIILHBIX
(baKToB U SBICHUU.

OOBsICHATH 00IIME 3aKOHOMEPHOCTHU

B U3MEHEHUH CBOMCTB 3JIEMEHTOB —
METAJJIOB U X COCIMHEHUM C YUYETOM
CTPOCHHUS UX AaTOMOB U MOJIOKEHHUS

B [lepnoanueckoii cucreme
XHUMHWYECKUX DJIEMECHTOB

. Y. Menneneena.

XapakTepu3oBaTh (OMUCHIBATh) O0IIHE
XHMHYECKHE CBOMCTBA METAIJIOB, UX
BOKHEUIINX COEUHEHN M, TOATBEPKAAs
ATO OMHUCAHUE IPUMEPAMHU YpaBHEHUM
COOTBETCTBYIOIIUX XUMHUYECKUX
peaKnii; TPUMEHEHNE METAJLIOB

B Pa3JIMYHBIX 00J1aCTAX, a TAaKKe
HCII0JIb30BaHUE UX JIJISI CO3IaHUS
COBPEMEHHBIX MaTEepUAJIOB

1 TEXHOJIOTHH.

OnuceIBaTh CIOCOOKI 3aIIMTHI METAIJI0B
OT KOPPO3HH.

PackpbIBaTh CYyIIIHOCTh OKUCIUTEIIBHO-
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JKCIepUMEHTAJIbHbIE METOAbI
U3y4YeHHsI BeLIeCTB U UX MPeBpPallleHUii:
e JleMoHCTpanuu:

— KOJUIEKIUST «MeTalibl U CILIaBbI.

e JlaGopaTopHBIE OMBITHI:

— B3aHMMOJICHCTBUE THAPOKCHIA
AJIOMUHHUS C PAaCTBOPAMU KUCIIOT

U 1IEJI0YCH;

— KA4E€CTBEHHBIE PEAKIIMU HA KATUOHBI
METAJLJIOB.

e [IpakTyeckue pabOTHI:

Ne 2. Pemenue akcrepuMeHTaIBHBIX
3a1a4 1o treMe «MeTtaib.

e PacuerHble 3a1auu:

— pacyeTsl Macchl (00BbeMa, KOJIMYEeCTBa
BEILECTBA) MPOAYKTA PEAKIINH, ECIIU
OJIHO U3 BELIECTB JIaHO B BUJE PACTBOPA
C OIPEAECICHHON MacCOBOM JIOJIEH
PacTBOPEHHOI'O BEILIECTBA

BOCCTAHOBUTEIILHBIX pEaKIUN
IIOCPEACTBOM COCTAaBJICHHUS
AIIEKTPOHHOTO OajaHca 3TUX PeaKIui.
IIpoBoauTh peakuuu,
MOATBEPKAAIOLINE XapaAKTEPHbIE
CBOMCTBA U3y4a€MbIX BEILIECTB,
pacro3HaBaTh ONBITHBIM MTYTEM HOHBI
METAJIOB, TPUCYTCTBYIOIIUE B BOJHBIX
pacTBopax.

Hcronp30BaTh €CTECTBEHHO-HAYYHbIE
METObI IO3HAHUSA — IPOBEJCHHUE,
HAO0JII0/ICHHE U OITUCAHUE XUMUYECKOTO
AKCIEPUMEHTA (IEMOHCTPALIMOHHBIE

¥ 1a00pPATOPHBIE OTBITHI, TPAKTHYECKHE
paboThI).

[IpeacTaBisATh pe3yJibTaThl
XUMHYECKOTO IKCIIEpUMEHTa B hopMe
3alUCHU YPaBHEHHI COOTBETCTBYIOIINX
peaKkiuil ¥ AenaTh BRIBOAbI HA X
OCHOBE.

CnenmoBath MpaBuiiaM MOJIb30BAHUS
XUMUYECKOUN OCYA0U 1 TabOpaTOPHBIM
000pyTIOBaHUEM.

[IpoBOANTH BBIUMCIICHUS

10 YPABHEHHSIM XUMUYECKUX PEAKIIUH.
CamMOCTOSITENBHO TJIAHUPOBATH

Y OCYILIECTBIIATH CBOKO MIO3HABATEIBHYIO
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JIEATEIbHOCTD; IPUHUMATh aKTUBHOE
y4dacTue B IPYIIOBON yueOHOM
JEATEIIBHOCTH

2.2

HemeTtamb:

Hewmerannel. [lonoxxeHne HeMeTAILIOB
B [leproanyeckon CUCTEME XUMUYECKUX
sneMmeHToB [[.11. MeHneneeBa

U 0OCOOCHHOCTH CTPOEHUS aTOMOB.
@uU3NYECKUE CBOMCTBA HEMETAIJIOB.
AJIOTpOIMS HEMETAJUIOB (Ha MpUMeEpe
KHUCIIOpoJia, cephl, hochopa u yriaepoa).
XUMHUYECKHE CBOMCTBA BAKHEUIITNX
HEMETAJUIOB (TaJIOTEHOB, CEPHhI, a30Ta,
docdopa, yriaepoaa u KpeMHU).
OKcubpl HEMETAIIOB.
Kucnoponconepxaniue KUciaoThl.
Bogpopoansie coequHeHust

HEMETAaJIOB.

JKCNEePUMEHTATIbHbIC METOAbI
U3y4YeHHs BelleCTB

U UX [PeBpPallCHUN

e JleMoHCTpanuu:

— 00pa3Isl HEMETaJlIOB;

— B3aMMOJICMICTBUE MEIU C a30THOMN
KHUCJIOTOM Pa3JINYHON KOHIEHTPAIUU.

¢ JlaGopaTOpHBIE OTIBITHI:

— Ka4eCTBEHHbIC PEAKIIUU HA AHUOHBI
Y KaTUOH aMMOHUS.

PackpriBaTh CMBICT U3y4aeMBbIX
MOHSATUHN (BBIIEISATH UX XapaKTEePHbIE
MPU3HAKW) U IPUMEHSITh OTH TTOHSATHUS
MIpY OMUCAHUU COCTaBA U CTPOCHUS
BEIIECTB, JUIS1 00BICHEHHS OTACIbHBIX
(GaKToB U SBICHUU.

OOBSACHATH 00IIIME 3aKOHOMEPHOCTH

B U3MEHEHUH CBOMCTB HEMETAIIJIOB

Y UX COCIMHEHUN C YYETOM CTPOECHUS
UX aTOMOB H ITOJIOKCHHUS

B [lepnoanueckoii cucreme
XUMHWYECKUX DJIEMEHTOB

J. Y. Menneneena.

XapakTepu3oBaTh (OMUCHIBATh) OOIIHE
XHUMHYECKHE CBOMCTBA HEMETAJIJIOB, UX
BOKHEUIINX COEUHEHH M, TOATBEPKAas
3TO OMHUCAHHUE IPUMEPAMHU YpaBHEHUM
COOTBETCTBYIOIMNX XUMUUYECKUX
peaKuui.

XapakTepu3oBaTh BIUSIHUE HEMETAJIJIOB
1 UX COCIMHCHHUU Ha KUBBIC
OpTaHU3MbI; OMTUCHIBATH IPUMEHEHHE

B Pa3JINYHBIX 00JACTIX MPAKTUUECKON
JICATEIbHOCTH YEJIOBEKA.
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e [IpakTuueckue pabOoTHI:

Ne 3. Pemenue skcriepuMeHTalbHbIX
3azay 1o reMe «Hemerauibry.

e PacyeTrHble 3a1a4u:

— pacueThl MacChl BEUIECTBA

Wi 00beMa ra3oB M0 U3BECTHOMY
KOJIMYECTBY BELIECTBA, Macce

Wi 00beMy OJIHOTO U3 YYaCTBYIOLIUX
B PEaKIMU BEUIECTB; PACUETHl MACCHI
(oObema, KOJIMYEeCTBA BEIIECTBA)
IPOJYKTOB PEAKINH, €CIIU OJTHO

U3 BEUIECTB UMEET MPUMECHU

2.3

CBs13b
HEOPraHUYECKUX
U OpraHUYeCKuX
BEIIECTB

Heoprannueckune u opraHu4ecKme
KucioTel. Heopranmueckune

¥ OPTaHUYeCKHEe OCHOBAaHHSI.
AM@oTepHBIC HECOPraHUUECKUE

¥ OPTaHUYECKHE COCAMHCHUSI.
['eHeTndeckas CBS3b HEOPTAHUICCKUX
Y OPTaHNYECKHUX BEIECTB

IToaTBepkaaTh CyLIeCTBOBAHUE
ITEHETUYECKOU CBA3U MEXIY
HEOPraHWYECKUMHU BEIECTBAMU

C IIOMOIIBIO YPABHEHUN
COOTBETCTBYIOIINX XUMHUUYECKUX
peaKuui.

PackpbIBaTh CYIIHOCTH OKUCIIUTEIBHO-
BOCCTAHOBUTEJIbHBIX pEaKIUi
IIOCPEJCTBOM COCTaBJICHUS
AIIEKTPOHHOTO OallaHCa ITUX PEaKIIU.
IIpoBoauTh peakuuu,
MIOATBEPKAAIOLINE XapaAKTEPHbIE
CBOMCTBA U3y4a€MbIX BEILECTB,
pacIio3HaBaTh ONBITHBIM IIyTEM
AQHUOHBI, IPUCYTCTBYIOILINE B BOJHBIX
pacTBopax.

Hcrionp30BaTh €CTECTBEHHO-HAYYHbIE
METO/bl [I03HAHU — IIPOBEJCHHUE,
HaOJII0/IEHNE U ONTMCAHUE XUMUYECKOTO
AKCIIEPUMEHTA (JIEMOHCTPALIMOHHBIE U
71a00paTOPHBIE OMBITHI, TPAKTHUYECKHE
padoThI).

[IpencraBiaaTh pe3ysIbTaThl
XUMHYECKOr0 3KCIIEPUMEHTA B (hopme
3aIMCH YPAaBHEHUHN COOTBETCTBYIOIINX
peaKkui U AeNaTh BEIBOABI HA UX
OCHOBE.
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CrenoBaTh npaBuiIaM MOJIb30BAHUS
XUMHYECKOU TTOCY0M U J1abOpaTOPHBIM
000pyI0BaHUEM.

[IpoBOANTH BBIUUCIEHNUS

10 YPABHEHMSIM XUMHUUYECKUX PEaKIUN.
CaMocCTOsATENBHO TUIAHUPOBATH

Y OCYIIECTBIATH CBOIO ITO3HABATEIBHYIO
JEATENIbHOCTD; IPUHUMATh aKTUBHOE
ydacTue B IPYIIOBON yueOHOM
JEATEIbHOCTH

Uroro no pazgeny 17
Pa3nena 3. Xumud ¥ ;Ku3Hb
3.1. | XuMus ¥ KU3Hb 4 Ponw xumuu B oGecrieueHnu PackpbIBaTh posib XUMUU B PEIICHUN

AKOJIOTHYECKOM, YHEPreTUYECKON

Y MMUIIEBOM O€3011aCHOCTH, PA3BUTHH
MeauiuHbl. [ToHSITHE 0 HAYyYHBIX
METO/JaX MO3HAHMS BEIIECTB

Y XUMUYECKHUX PEaKIUU.
[IpencraBnenus 06 OOIIMX HAYIHBIX
MPUHIMIIAX POMBIIIJICHHOTO TOJTYUYeHUS
BOKHEHIIIMX BEIIECTB (Ha IpUMepax
MPOU3BOJICTBA aMMHaKa, CEpHOU
KHUCJIOTBI, METaHOJIA).

UenoBek B MUPE BEIIECTB, MAaTEPHAJIOB
U XUMHUYECKUX PEaKIIMN: XUMUS

Y 3JI0POBbE YEJIOBEKA; MPaBUja
HCITOJIb30BAaHUS JICKAPCTBEHHBIX

HYHEPTreTUYECKUX, CHIPHEBBIX

U DKOJIOTHYECKHUX MPpoOIemM
YeJI0BEYECTBA, ONTUCHIBATH OCHOBHBIC
HAIPABJICHUS] PA3BUTHS XUMHYECKON
HAYKU U TEXHOJIOTHH.

[TpumensTh IpaBmIa 6€30MaCHOTO
oOpallleHus ¢ BEIeCTBAMH,
UCIIOJIb3YEMBIMU B TIOBCEHEBHOM
YKU3HHU, TIpaBUiia MOBEICHUS B IIEJISIX
cOepeKeHUS 30POBbsSI U OKPYKAIOIIEH
MPUPOTHON CPEIbl; TOHUMATh BPE.l
(omacHOCTh) BO3JEUCTBUS HA KUBbBIE
OpraHU3MbI ONPE/ICTICHHbBIX BEUIECTB
cMbica nokaszarens [IJIK, nosicHsITh
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npenapaToB; MpaBuiia 0€30MacHOro Ha MpUMeEpPaxX COCOObl YMEHbBIIICHUS
UCII0JIb30BaHUS MPENapaToB OBITOBOM Y IPEAOTBPALLIEHUS UX BPELHOTO
XMMHHU B NOBCEIHEBHOM KHU3HU. BO3JICHCTBHS.

berToBas xuMnyeckass rpaMOTHOCTh AHaNM3UPOBATh U KPUTUUECKU

OIICHUBATh MH(POPMAIIHIO, CBA3AHHYIO
C XUMHUYECKHMH TPOIIECCaMU U UX
BJIUSTHUEM Ha COCTOSTHUE OKPYIKAFOIICH
Cpebl.

Hcrnonb30BaTh MOJTYYCHHBIC 3HAHUS

U TIpejicTaBiIeHus o cepax
NEeATETBbHOCTH, CBI3aHHBIX C HAYKOU

Y COBPEMEHHBIMH TEXHOJIOTUAMH, KaK
OCHOBY JIJIsI OPUEHTAILIUH B BBIOOpE
cBoel Oynyrieit mpodeccuoHaNIbHON
JESITEIIbHOCTH.

[TpuHuMaTh yyacTue B 00CYyXKICHUH
po0JIeM XUMHUYECKON B IKOJIOTHUYECKOM
HAIPABJICHHOCTH, BHICKA3bIBATh
COOCTBEHHYIO MO3UIIUIO TI0 TpodIemMe
U TpeJiaraTb BO3MOKHBIC TTyTH €€

peuieHus
Hroro no paspeny 4
OBUIEE KOJIMYECTBO 34
YACOB I10 ITTPOT'PAMME
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HEPEYEHDb (KOAU®UKATOP) PACIHHPEJAEJIEHHBIX 110 KIIACCAM
MPOBEPAEMbBIX TPEBGOBAHUI K PE3YJBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJILHON ITPOI'PAMMBbBI CPEJJHET'O OBILIET'O
OBPA3OBAHUA U QJIEMEHTOB COAEP)KAHUA 110 XUMHUU

B ¢denepanbHbIX M pervoHa’IbHBIX MPOLEAYpaX OLIEHKM KayecTBa 0Opa3oBaHUS
UCIIOJIb3yeTCsl MepeyeHb (KOAU(PUKATOP) pacIlpeesieHHbIX M0 KiaccaM IMPOBEPSIEMbIX

TpeOboBaHUN K

pe3yapTaTaM OCBOEHHUS OCHOBHOM 00pa30BaTENIbHOM IPOrpaMMBI

CpCaHCTO O6IH€FO 06pa30BaH1/151 " 3JICMCHTOB COJACPIKAHUA 110 XUMHUMU.

10 KJIACC
IIpoBepsiemble TpeOOBaAHUS K pe3yJibTaTaM OCBOCHUS OCHOBHOM 00pa3oBaTe/IbHOM
NporpaMMslI
Kon [IpoBepsieMble IPEAMETHBIE PE3YIIBTATHI OCBOEHUSI OCHOBHOM
IPOBEPSIEMOTO o0pa3oBaTeIbHOM MPOrpaMMBbl CPEeTHETO 00111eT0 00pa30BaAHUS
pe3ynbTaTa
1 TeopeTnueckue OCHOBBI OpraHUYECKON XUMUN
11 ChopMHpOBaHHOCTh MPEACTABIECHUN O XUMHUYECKOW COCTaBISIOLIEH
€CTECTBEHHO-HAYYHOM KapTUHBI MUpa, POJIM XUMHUU B IIO3HAHUHU
SBJICHUM MpHUPOAbI, B (OPMHUPOBAHUM MBIIUIEHUS U KYJIbTYpHI
JUYHOCTH, €€ (YHKIMOHAIbHOW I'PaMOTHOCTH, HEOOXOIUMOM IS
pelleHus] MPaKTUYECKUX 3aJad M HKOJOTMYECKH OOOCHOBAHHOTO
OTHOLIEHMS K CBOEMY 370POBBIO U IPUPOJHOM cpelie
1.2 Bnagenune cucTeMOM XMMHWYECKMX 3HAHUM, KOTOpas BKJIIOYACT:

OCHOBOIOJIAraoIIxe MOHSATHUS (Mouekyna, BaJICHTHOCTb,
ANEKTPOOTPULIATENIBHOCTh, CTENIEHb OKHUCIICHUS, XUMHUYECKasl CBS3b,
MOJIb, MOJISIpHAasi Macca, MOJSIpHBIM OOBEM, YIIEPOIHBIM CKEJET,
byHKIIMOHAIBHAST ~ TpyNma,  pajuKai,  HU30MEpHUs,  HU30MEpHI,
TOMOJIOTUYECKUNA  psAll, TOMOJOTH, VYTJIEBOJAOPOJbI, KHCIOPOI-U
a30TCOJEpKAIllNEe COCANMHEHUsI, OMOJOTMYECKH AKTHUBHBIEC BEIIECTBA
(yrneBobl, KUpPBI, OCIIKN), MOHOMED, MOJUMEP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIDHBIE COEMHEHMsI); TEOPUU U 3aKOHBI (Teopus
XUMHUYECKOTO CTPOEHHUsI opranudeckux BeumiectB A.M. Byrtnepona),
3aKOHOMEPHOCTH, CHUMBOJIMYECKHH S3BIK XUMUH, (PAKTOIOTHIECKHE
CBEJICHHSI O CBOWCTBaX, COCTaBe, IMOJYy4YeHHMHM U 0Oe30MacHOM
UCIIOJIb30BAHUM  BAXXHEUIIMX HEOPraHUYECKUX U OPraHUYECKUX
BEILECTB B OBITY U MPAKTHUECKOMN JEATEIbHOCTH YEI0BEKA
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1.3

ChopMUpOBaHHOCT, YMEHUW BBISIBIATH XapaKTepHbIC MPU3HAKU
IOHATUM,  yCTAHABIMBATh  HUX  B3aUMOCBS3b,  HCIIOJIb30BATh
COOTBETCTBYIOIIME IIOHATUSA NIPU OINMCAHUM COCTaBa, CTPOCHUSA U
IIPEBPALLEHUNA OPraHUYECKUX COEAUHEHUIN

14

CdopMUpOBaHHOCTh YMEHHI MCTIOIB30BaTh XUMHYCCKYIO CUMBOJIMKY
JUTSL  COCTaBJICHUS MOJICKYJISIPHBIX M CTPYKTYPHBIX (pa3BEepHYTOH,
COKpalieHHON) (opMyn OpraHMYEeCKUX BEIIECTB M ypaBHEHUM
XAMHYECKUX  PEaKIWi,  HW3rOTaBIMBATH  MOJEIH  MOJIEKYI
OpraHWUYECKUX BEIIECTB JUIS WIIIOCTPAIlMM HMX XHMHYECKOTO
Y TIPOCTPAHCTBEHHOTO CTPOCHUS

1.5

ChopMUpOBaHHOCTh YMEHHUW YCTAaHABJIMBAaTh IMPUHAJIC)KHOCTD
W3YYCHHBIX OPraHMYECKUX BEIIECTB 1O WX COCTaBy W CTPOCHUIO
K OmpeAesieHHOMY Kiaccy (Tpymme) COeAMHEHUH (YTIIeBOJOPOIH,
KHCJIOPOJ ¥ a30TCOACpXKAIIUe COCIUHEHUS, BBICOKOMOJCKYJISPHBIC
COCIIMHCHHMS), JaBaTh WM  Ha3BaHUSA 10  CHCTEMAaTHYCCKOU
Homenkiarype (IUPAC)

1.5

CdopMUPOBAaHHOCTh YMEHUS OINPEAENATh BUIbI XUMHUYECKOW CBS3U
B OPraHUYECKUX COCIUHEHUSIX (OJUHAPHBIE U KPATHBIC)

1.6

CopMUpOBaHHOCTh YMEHHUS TPUMEHSTH: TOJIOXKEHUS TEOpUHU
CTpoeHusi opranndyeckux BemiecTB A.M. bytiepoBa st o0bsicHeHUs
3aBUCUMOCTH CBOMCTB BEIIECTB OT MX COCTaBa M CTPOCHUS; 3aKOH
COXPaHEHUS MACChI BEIIECTB

VYrnesogoponsl.  Kuciopomconmepkamue ¥ a30TCOAepKalliue
OpraHu4ecKue coeuHeHns. BoICOKOMOIEKYIsIpHBIE COSTMHEHUS

2.1

CdhopMHUPOBaHHOCT, YMEHUHM TPHBOAUTH TPUBHAIBHBIC Ha3BaHUS
OT/ICIBHBIX OPraHUYECKUX BEIECTB (ITUJICH, MPOIUJICH, alleTHJICH,
ATUJICHTIIMKONb, TIIHMICPHUH, (PeHos, dhopManbAeTHa, aleTaabIerul,
MypaBbHHAasl KHUCJIOTA, YKCyCHas KHCJIOTa, OJIEMHOBAas KHCJIOTAa,
CTeapuHOBas KHCJIOTa, TIIFOKO3a, (PPyKTO3a, Kpaxmai, IeJIIIJI03a,
TJTUIIMH)

2.2

ChopMHUPOBaHHOCT, YMEHHI XapaKTepH30BaTh COCTaB, CTPOCHHE,
bU3UYeCKHe W XUMHUYECKHE CBOMCTBA THIMYHBIX IIPEACTaBUTEIICH
Pa3IMYHBIX KJIACCOB OPraHWYECKHMX BEIICCTB (METaH, 3TaH, ATHIICH,
NPOINMIICH, aleTwieH, OyraaueH-1,3, metunOyramuen-1,3, OeH3od,
METaHOJI, 3TaHOJI, STUJICHIJIMKOIb, TJIMIECPHH, (DCHOJ, aleTaabIeTI,
MypaBbHHAS W YKCYCHas KHCJIOTBHI, IJIFOKO03a, KpaxMall, IeJUII0JI03a,
AMUHOYKCYCHAsI KUCIIOTA)
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2.3

CdopMUpPOBaHHOCTh YMEHHS WIUTIOCTPUPOBATH T€HETHUUECKYIO CBSI3b
MEXIy TUINWYHBIMU  IPEACTABUTEISIMA  PA3IMYHBIX  KIJIACCOB
OpraHUYECKUX BEILIECTB YpaBHEHUSIMU COOTBETCTBYIOIINX
XUMHYECKUX PEAKIINI C UCTIOJIb30BAHUEM CTPYKTYPHBIX (popmyi

2.4

ChopMUpOBAaHHOCT, ~ yMEHUSI  XapaKTEepU30BaTh  HCTOUYHUKH
YTII€BOJIOPOTHOTO CHIPbsI (HEDTh, MPUPOIHBIN I'a3, YToOJib), CIIOCOOBI UX
nepepaboTKH U MPAKTUUECKOE MPUMEHEHHUE TIPOIYKTOB MepepadoTKU

XUMHA U )KU3HB. PacyeTsl

3.1

CdopMupoBaHHOCTH YMEHUH BIQIETh CUCTEMOM 3HaHU 00 OCHOBHBIX
METOJIaX HAYYHOI'0 MO3HAHUS, UCIIOIb3YEMBIX B XUMUU MPU U3YyUECHUU
BEIIECTB W XUMUYECKUX SBJICHUN (HAOJNIOACHUE, W3MEpPCHHUE,
OKCTIIEPUMEHT,  MOJICTUPOBAHUE),  HCIIOJIB30BaTh  CHUCTEMHbBIC
XUMHUYECKHE 3HAHUS ISl MPUHATUS PEIICHUA B KOHKPETHBIX
YKU3HEHHBIX CUTYaIIMSIX, CBI3aHHBIX C BEIIECTBAMU U UX IPUMEHECHUEM

3.2

ChopMUpOBaHHOCT, YMEHHUH COOJIO/IAaTh MpaBWiIa IOJIb30BAHUS
XUMHYECKOW TMOCYION M J1abOpaTOpHBIM O0OPYJOBAaHUEM, a TaKXKe
npaBWia OOpaIlleHUs C BEIIECTBAMHU B COOTBETCTBUM C MHCTPYKIUSIMHU
10 BBITTOJIHEHHIO JTA0OPATOPHBIX XUMHYECKUX OMBITOB

3.3

CdopMUpOBaHHOCTb YMEHUH IJTAHUPOBATH U BHITIOTHSATH XUMHUYECKUH
SKCHEPUMEHT (mpeBpateHus OpraHUYECKUX BEILIECTB MPH
HarpeBaHWH, TOJyYEeHUE HSTHIEHA U H3YYEHUE €ro CBOWCTB,
KauyeCTBEHHBIE PEaKIIMU OPTraHUYECKUX BEIECTB, ICHATYpaIHsl OCIKOB
IpU HarpeBaHWM, IIBETHBbIE pPEaKIMU OEIKOB) B COOTBETCTBUU
C MpaBUJIAMU TEXHUKHU 0€30MacHOCTU MpU OOPAIICHHUH C BEIIECTBAMU
U J1a0OpaTOpHBIM  00OPYIOBAaHWUEM; TMPEJCTABIATh PE3yJIbTaThI
XAMHYECKOTO  JKCIIEpUMEHTa B  (QopMe 3amucd  ypaBHEHHI
COOTBETCTBYIOIINX PEaKuuid W (OPMYIHPOBATH BBIBOJBI HA OCHOBE
3TUX PE3YyJIbTATOB

3.4

CdopmMupoBaHHOCTH YMEHUU IIPOBOJIUTH BBIYHCIICHUS 110
XAMHYECKUM ypPaBHEHHUSM (MacChl, 00beMa, KOJUYECTBA MCXOIHOTO
BEILECTBA WJIM NPOJYKTa PEAKIMUH MO H3BECTHBIM Macce, 00beEMY,
KOJIMYECTBY OJIHOTO U3 UCXOAHBIX BEIIECTB UJIU MPOAYKTOB PEAKIIMH )

3.5

CdopmupoBaHHOCTH YMEHUU KPUTUYECKHU AHAJIIM3UPOBATH
XUMHUYECKYI0 HH(POpPMAIMIO0, MOJYYaeMYyI0 U3 Pa3HbIX HUCTOYHUKOB
(cpenctBa maccoBoi uHpopMmannu, cetb UHTEpHET U apyrue)
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3.6

ChopMupoBaHHOCT, YMEHHH COOMIOATh TpaBUiIa SKOJIOTHYECKU
1eJ1ecO00pa3HOro MOBENECHUS B OBITY U TPYJOBOM JAESITEIBHOCTH B
LEIIAX COXPAHEHMsI CBOEr0 310pPOBbsI U OKpPYXKAIOIIEH IIPUPOIAHOUN
CpeIbl, OCO3HABAaTh OMACHOCTH BO3JCWUCTBHSA HA >KUBBIE OPTaHH3MBI
OTIpe/ICTICHHBIX OPTaHMYECKUX BEIIECTB, TOHUMAsl CMBICI TIOKa3aTels
I[MAK  (mpeaenbHO  JOMYCTUMOM  KOHIIGHTPAIMHU),  TOSICHSTH
Ha MpUMepax CIocoObl YMEHBIIICHHUS U MPEAOTBPAIEHUS UX BPETHOTO
BO3/ICHCTBHS Ha OPTaHU3M UYEIOBEKa

IIpoBepsiemble 3JIeMEHTHI COIePsKAHUSA

Kon

HpOBepﬂeMBIﬁ JJICMCHT COACPIKaHUA

1

TGOpGTI/I"ICCKI/Ie OCHOBBI OpFaHHHGCKOﬁ XUMHUHN

11

[Ipeamer opraHUYECKOl XUMHH: €€ BOSHUKHOBEHUE, PA3BUTHE U 3HAYEHUE B
NOJIYYEHUU HOBBIX BELIECTB U MAaTEpUATIOB. Teopurs CTpPOCHUS OPraHUYECKUX
coenuHeHuid A.M. BytiepoBa, ee OCHOBHBIE MTOJOKEHUS

1.2

CrpykrypHbIe (HOPMYIJIBI OPraHUYECKHX BEHIECTB. [ OMoOsorus, m3oMepus.
XUMHYECKas CBSI3b B OPraHUYECKUX COCIUHEHUSIX — OJMHAPHBIE U KPaTHbIE
cBsi3u. [IpencraBienue o kiaccu@uKaluy OpraHnYeCcKUX BEIIECTB

1.3

HomenknaTtypa  opraHM4eckux  COCAMHEHMH  (CUCTeMaTH4ecKasi)) u
TPUBUAIbHBIE  Ha3BaHUS  BAXKHEUIIUX  TPEJCTAaBUTEIEH  KJIaccoB
OpraHUYECKUX BEIIECTB

YrieBoaopobl

2.1

AJIKaHBI: COCTaB W CTPOEHHE, T'OMOJIOTHYECKHUW psAa. MeTaH W 3TaH —
IPOCTEHIIINE MTPEACTABUTENN ATKAHOB: (U3NUUYECKHE U XUMUYECKHE CBOMCTBA
(peakuuu 3aMEIICHHS] U TOPEHUsA), HAXO0XKJCHUE B MPUPOJIE, MOIYyUYEHUE U
IIPUMEHEHHUE

2.2

AJIKEHBI: COCTaB U CTPOEHHE, TOMOJIOTUYECKUM PsiJl. DTUJIEH U MPONIIECH —
MPOCTEHUTIINE MTPEACTABUTENIN ATKEHOB: PU3NUECKUE U XUMUYECKHE CBOMCTBA
(peakuuu TUIPUPOBAHUSA, TAJOTC€HUPOBAHUS, THApPATALUHM, OKUCIEHUS M
MOJIMMEPU3ALINH ), IOJTYYCHHE U TPUMEHEHHE

2.3

Anxamuensl: Oyraauen-1,3 u metwnOyranuen-1,3: cTpoeHne, BaKHEHUIINE
XUMUYECKHe  cBoMcTBa  (peakuusi  noiumepuszauuu).  I[lomyudeHue
CHHTETUYECKOTO Kay4yKa U pE3UHbI

2.4

AJIKMHBI: COCTaB M OCOOCHHOCTHM CTPOCHHUSI, TOMOJIOTHYECKUU Psi.
ALIETUIIEH — NOPOCTEHIIWN NPEACTABUTENb AJIKHMHOB: COCTaB, CTPOCHHUE,
dbu3nyeckue W XMMHYECKHME CBOMCTBa (peakuuu TUIPUPOBAHUS,
rajioreHUupOBaHUs, TUIpaTallii, TOPEHHUS ), OJTYUCHUE U TPUMEHEHHE
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2.5

Apenbl. beHzon: cocta, cTpoeHue, GU3NYECKUE U XUMUUYECKUE CBOMCTBA
(peakuu TajoOreHUpPOBAHUS W HUTPOBAHMUS), MOJYYCHHE U IPUMEHEHHE.
Tonyon: coctaB, cTpoeHHE, PU3NUECKHE U XUMUYECKUE CBOMCTBA (peaKkiuu
rajoreHUpPOBaHUS U HUTPOBAHUS ), IOJIyYEHUE U MPUMEHEHUE. TOKCUYHOCTD
apeHoB. ['eHeTHuecKast CBA3b MEXY YIIE€BOIOPOIaMH, MPUHAJICKAIUMH K
pa3IUYHbIM KJlaccaM

2.6

[IpuponHble MCTOYHUKH YIIIEBOAOPOAOB. IIpupomHbIil ra3 U IOIyTHBIE
HedTsHbie Ta3el. Hedth u ee mpoucxoxaeHue. CrnocoObl mepepaboTKu
He(TU: TEpPEeroHka, KPEeKUHI (TEPMHYECKUM, KaTATUTUYECKH), MUPOIU3.
[IponykTel mepepaboTku HEPTH, UX MPUMEHEHHE B MPOMBIIUICHHOCTH U
B ObITy. KaMeHHBIH yroiib U IPOYKThI €ro nepepadoTKu

Kucnopozaconep:xaiiue opraHM4ecKue COeTMHEHUs

3.1

Hpe,HGJILHLIC OJHOATOMHBIC CITMPTHI. MeTaHon M 3TAHOI: CTPOCHHUC,
(1)I/ISI/I‘IGCKI/I€ 1 XUMHUYECKHE CBOMCTBA (peaKIII/II/I C aKTUBHBIMH MCTaJlJIaMH,
raJJorcHoBoaopoaamMu, FOpCHI/IC), IMPUMCHCHUC. BO}IOpOJIHI)IG CBA3HU MCXKIY
MOJICKYJIaMHU CIIMPTOB. HCﬁCTBHC MCTAHOJIa MW JTAaHOJIa Ha OpPraHu3M
yeaoBeka. MHOroaToOMHBIC CIIUPTHI. OTHUICHTIIMKOIb 1 rIIMOCpUuH: CTPOCHUC,
(I)I/IBI/I‘{GCKI/IG U XHMHYECKHE CBOMCTBA (BSaI/IMO,IIGf/iCTBI/IG CO ICJIOYHBIMHU
MCTaJUIaMH, Ka4YCCTBCHHAA PCAKIHUA HA MHOTOAaTOMHBIC CHI/IpTBI). I[@ﬁCTBPIG
Ha OpraHu3M 4CJIOBCKaA. HpI/IMCHeHI/Ie TIIMOCpruHa U STUJICHIJTIMKOJIA

3.2

@deHOM: CTPOSHHWE MOJICKYNbI, (U3NYECKHEe W XHMHYECKHE CBOMCTBA.
Tokcuunocts penomna. [Ipumenenue penona

3.3

Anpneruibl U KETOHbl. @opManbplerujl, aueTalbACrui: CTPOCHUE,
buzndeckue u XUMHUYECKHUE CBOICTBaA (peakuyu OKHCIICHHUSI
Y BOCCTaHOBJICHUS, KAUECTBEHHBIC PEAKIIUM ), OJIyUYEHUE U TPUMEHEHUE

3.4

OnIHOOCHOBHBIC TIpPEACIbHBIC KAapOOHOBBIC KHUCJIOTBHL. MypaBbUHAS H
YKCYCHAasl KHUCJIOTBI: CTpPOCHHE, (PU3MYECKHE W XHUMHUYCCKHE CBOMCTBA
(cBo¥icTBa, oOIIME IS KIacca KUCIIOT, peaKIus dTepUGUKAIINHN ), TIOJTYICHUE
u npumeHeHue. CTeapuHOBasi M OJICMHOBAs KHUCIOTHI KaK MPEJACTaBUTEIIH
BBICIITUX KapOOHOBBIX KHCJIOT. MbIIa KaK COJM BBICIIMX KapOOHOBBIX
KHCJIOT, UX MOIOIIIEE JCHCTBHUE

3.5

Crnoxnple 5(Upbl KaKk MPOU3BOJHBIE KApOOHOBBIX KHCIOT. [wmponms
cnoxHbIX d¢upoB. Kupbel. ['maponmus xupoB. [lpumenenwne KUPOB.
buonornueckas posb )KUpPOB

3.6

VYrneBogel:  coctaB,  kimaccudukamus ~— yrieBogoB  (MOHO-,  H-
U nonucaxapuiabl). ['Ioko3a — mpocTeimnii MoHOocaxapua: 0COOCHHOCTH
CTPOCHHMSI  MOJEKYJbl, (U3MYECKHME U  XHMHYECKHE  CBOMCTBa
(B3ammopeiictue ¢ ruuapokcuaom wmenu (Il), okucieHne amMMmHaYHBIM
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pactBopoM okcuaa cepedbpa (I), BoccTtaHOBIEHUE, OpOKEHUE TIIOKO3bI),
HaxOXJEHUE B MPUPOJE, TPUMEHEHHE, Onosorndeckas poiab. @OTOCUHTES.
OpyKTO3a KaKk M30Mep TIIOKO3bl. Kpaxman W 1emirono3a Kak MpUpPOIHBIC
nonumepbl. CTpoeHHe Kpaxmala U [eJUTioN103bl. Ou3ndeckrue 1 XuMUIEeCKHe
CBOMCTBa Kpaxmaja (TUIpoJin3, KaueCTBEHHAs PEaKIUs C HOJIOM)

4 A3zoTCcOoaepIKaIINe OPraHNYECKUE COEIUHEHUS

41 | AMUHOKHUCIOTHI Kak aM(oTepHble oprannyeckue coenunenusa. Gusnueckue
U XUMUYECKHE CBOMCTBA aMHUHOKUCIOT (Ha mMpuUMepe TJIUIHUHA).
buonoruyeckoe 3HaueHne aMuHOKUCHOT. [lenTuast

4.2 | benku Kak TPUPOAHBIE BBHICOKOMOJEKYJSIpHbIE coequHeHus. llepBuunas,
BTOpUYHAS U TPETUUYHAs CTPYKTypa OelIKoB. XMMUYECKUE CBOICTBA OEIIKOB:
TUAPOJIN3, ICHATYpalUsl, KAUeCTBEHHbIE PEAKIIMK Ha OeIKU

5 BricokoMomneKysapHble COeTUHEHUS

5.1 | OcHOBHbIE MOHATHUS XUMHH BBICOKOMOJIEKYJISIPHBIX COCAMHEHUI: MOHOMED,
NOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEPHU3ALUU, CPEAHSISA
MoJieKkyJsipHas macca. OCHOBHBIE METOJIbI CHUHTE3a BBHICOKOMOJIEKYIISIPHBIX
COEIMHEHHH — [TOJIMMEPU3ALIHsl U MTOJIMKOHIEHCAIHSI

5.2 | OKcrepuMEHTAIbHbIE METO/Abl M3YyYEHHUs BELIECTB M HX IMpPEBpallCHUN:

O3HAaKOMJICHHUC C 06p33HaMI/I MpUpPOAHBIX MW HCKYCCTBCHHBIX BOJIOKOH,
mracTMacc, KaydyKoB. Honyqe}me CUHTCTHUYCCKOI'O KaydyKa U PC3UHBI
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IIpoBepsiemble TPeOOBaAHUS K pe3y/ibTaTaM OCBOCHUS OCHOBHOM 00pa3oBaTe/IbHOM

NporpaMMmslI

Kon
MIPOBEPSIEMOTO
pe3yibTaTa

[TpoBepsieMbIe IPEAMETHBIC PE3YIIBTATHl OCBOCHHSI OCHOBHOM
00pa3zoBaTeILHOMN MPOrPaMMBI CpETHEr0 00IIIero o0pa3oBaHus

1

Teopernyeckre OCHOBBI XUMUH

11

Brnanenune cucteMoll XMMHMYECKMX 3HAHUW, KOTOpas BKIIIOYAET:
OCHOBOITIOJIaralIue IMOHATHSA (XMMHUYECKHH  JJIEMEHT, aToM,
3JIGKTpOHHAss 000JI0YKa aToMma, s-, P-, d-3JIEKTPOHHBIC OpPOUTAIIN
aTOMOB, HOH, MOJIEKYJA, BaJEHTHOCTb, JJIEKTPOOTPHULIATEIHHOCTD,
CTENEHb OKHUCIICHMS, XMMHUYECKas CBs3b, MOJb, MOJISIpHas Macca,
MOJISIDHBIM 00bEM, KpHCTALIMYECKas peIleTKa, TUIBl XUMHYECKUX
peaxuuii (OKHUCIUTENIbHO-BOCCTAHOBUTEIIBHBIE, DK30-U
SHJOTEPMHUYECKHUE,  pPEaKIMM  HOHHOrO  OOMEHa),  pacTBOp,
BJIEKTPOJIUTHI, HEIEKTPOIUTHI, JJIEKTPOJUTHYECKAS JUCCOLMAIS,
OKUCJIUTENh, BOCCTAHOBHUTEINIb, CKOPOCTh XHMHUYECKOW peaKIuH,
XUMHUYECKOEe  PaBHOBECHE); TEOPUHU U 3aKOHBI (Teopust
BJICKTPONUTHYECKOM aucconuanuu, llepuogmueckuin 3akoH /..
MenpaeneeBa, 3aKOH COXpPAaHEHUS  MacChl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN  SI3BIK  XUMHH,  (PAKTOJOTHUYECKHUE  CBEACHUS
0 CBOHCTBaX, COCTaBe, MOJYYCHHH M OE€30MacHOM HCIIOJIb30BaHUU
BOKHCUIINX HEOPraHMYECKHUX BEIIECTB B OBITY W IPAKTHUYECKOU
JIEATSIIHPHOCTH YeJIOBEKa

1.2

CdopMUPOBaHHOCTh YMEHUN BBIABISTh XapaKTepHbIE MPHU3HAKH U
B3aMMOCBSI3b M3YUYCHHBIX MOHSATHM, NPUMEHATH COOTBETCTBYIOLIUE
IOHATHUS IIPU OIHUCAHUM CTPOCHUS U CBOWCTB HEOPraHUYECKHX
BEIIECTB M UX NPEBPALLCHUM; BBIABIATH B3aUMOCBSI3b XMUMUUYECKHX
3HAHUW C TOHATHUSIMU M TPEACTABICHUSIMHU JPYTHUX €E€CTECTBEHHO-
Hay4HBIX [IPEAMETOB

1.3

Binasgenve OCHOBHBIMH METOJaMU HAy4YHOTO TIO3HAHHUS BEIIECCTB
U XUMUYECKUX SIBJICHUU (HaOII0JeHNE, W3MEpPEHHUE, DKCIIEPUMEHT,
MOJICTTUPOBAHUE)

1.4

ChopMHpOBaHHOCTh YMEHHH OMNpEAeNsTh BaJCHTHOCTh W CTENEHBb
OKHUCJIEHHS] XMMHMUYECKHX OJJIEMEHTOB B COEIMHEHHUAX PA3IMYHOIO
cocTaBa, BHUJ XUMHYECKOW CBSI3M  (KOBAJIEHTHAas, HOHHAsi,
MeTaJNInYeCcKas, BOJIOPOHAs) B COCIMHEHUSX, TUIl KPUCTAJUTMYECKOM
pELIETKH KOHKPETHOT'O BEllecTBa (aTOMHAas, MOJIEKYJIsipHasi, MOHHAs,
MeTaJlJIn4yecKast)

53




denepanbHas pabovas mporpamMma | Xumus. 10—11 kmaccer (0a30BbIi YpOBEHB)

1.5

ChopMUpOBaHHOCTh YMEHUN OMPEACIATh XapaKTep CPeabl B BOJHBIX
pacTBOpax HEOPTaHUYECKUX COCTUHEHUN

1.6

ChopMUpOBaHHOCT ~ YMEHHS  KJIacCU(UIIMPOBATh  XHUMHUYECKHUE
peaKIuu MO pa3IMuyHbIM MPHU3HAKaM (YUCIY U COCTABY Pearnupyromux
BEIIECTB, TEIIOBOMY J(PdeKTy peakiuu, H3MEHEHHUIO CTeleHen
OKUCJICHUSI ~ DJIEMEHTOB,  OOpaTUMOCTH  pEaKIuu,  y4acTHIO
KaTaau3aTopa)

1.7

ChopMUPOBAaHHOCT, YMEHUM COCTaBIISITh YPAaBHEHUS] PEaAKIIMM
pPa3IMYHBIX THUIOB, TOJHBIE W COKPAILCHHBIE YpPaBHEHUS PEaKIUid
MOHHOTO OOMEHA, yUUTHIBAS YCIOBUS, TPU KOTOPHIX 3TU PEAKIIUH UYT
110 KOHLIA

1.8

CdopMUpOBaHHOCTh YMEHUM MPOBOAUTH PEAKIINH, ITOITBEPIKIAIOIINE
KAQUeCTBEHHBI COCTAaB pA3JIMYHBIX HEOPraHWYECKUX BEIIECTB,
pacrno3HaBaTh OMNBITHBIM MYTEM HOHBI, MPUCYTCTBYIOUIUE B BOJIHBIX
pacTBOpax HEOPraHMYECKUX BEILIECTB

1.9

C(l)OpMI/IpOBaHHOCTL YMGHI/Iﬁ PACKpPBIBATh CYIMHOCTb OKHCJIUTCIBHO-
BOCCTaHOBHUTCIIBHBIX peaKHI/Iﬁ moCpcacTBOM COCTaBJICHU A
QJICKTPOHHOT'O OajaHca dTuX peaxunﬁ

1.10

CdopMupoBaHHOCTh YMEHUU OOBSICHATH 3aBUCHUMOCTH CKOPOCTH
XUMHYECKOM PEaKIK OT PA3IMYHBIX (PaKTOPOB

1.11

ChopMHUPOBAaHHOCTE YMEHHH OOBSICHATH XapakTep CMEIICHUS
XUMHYECKOTO PAaBHOBECHS B 3aBUCMMOCTH OT BHEIITHETO BO3CHCTBUSA
(mpunnun Jle Hlatenne)

OO6m1ast 1 HeopraHuyeckas XUMUs

2.1

CdopMupoBaHHOCTh YMEHUN pacKpbiBaTh cMbIca [lepuomnyeckoro
3aKO0HA J.. MenneneeBa 51 JIEMOHCTPUPOBATH €ro
CUCTEMATH3UPYIOLIYI0, OOBSCHUTEIBHYI0O U  MPOTHOCTHUYECKYIO
byHKIAHA

2.2

ChopMHUPOBaHHOCT, ~ YMEHUH  XapaKTEepHU30BaTh  JJICKTPOHHOE
CTPOCHME aTOMOB XHWMHUYECKHX »dJIeMeHTOB | — 4 mnepuonoB
[Tepnoauueckoit cucteMbl XxumMmuueckux sseMeHnToB [[.1. Menaeneena,
UCIIONIB3YsS  MOHATHA  «S-, P-, d-3JEKTPOHHBIC  OPOUTAIIN,
«QHEPTeTUYECKHE YPOBHUY», OOBICHATh 3aKOHOMEPHOCTH U3MEHEHMS
CBOMCTB XMMHUYECKUX DJIEMEHTOB U UX COCAWHEHUM MO MEepuoiaM |
rpynnaM llepuognueckoil cuUCTEMBI XMMHUYECKUX 3yeMeHToB [[.U.

Menneneena
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2.3

ChopMUpOBaHHOCTh YMEHUM XapaKTepHU30BaTh (OMHUCHIBATH) OOIIHE
XUMUYECKHE CBOMCTBAa HEOPTraHUYECKUX BEHIECTB  PA3IUUYHBIX
KJIACCOB, MOJTBEPKIaTh CYIIIECTBOBAHUE IEHETUUYECKOUN CBSI3U MEXKIY
HEOPraHMYEeCKUMU  BEIIECTBAMU C  TIOMOIIBIO  ypaBHEHUM
COOTBETCTBYIOIINX XUMHUECKUX PEAKIIUIA

2.4

ChopMUpOBaHHOCT, YMEHHMHM  yCTaHABJIMBATh MPUHAJICKHOCTD
HEOpPraHMYECKUX BEUIECTB MO MX COCTaBY K OIpPEAEIEHHOMY KJaccy
(rpymnme) coequHeHu# (MPOCThIE BEIIECTBA — METAJIJIbl U HEMETAJLIBI,
OKCH/IbI, OCHOBaHUSI, KUCJIOTHI, aM(OTepHbIE THAPOKCUIBI, COJIH)

2.5

CdopMUPOBaHHOCTh YMEHHI UCIIOJIb30BATh XUMHYECKYI0 CUMBOJIHMKY
JUIsL  cOCTaBieHUs (OpMyNl BELIECTB W YpPaBHEHUH XMMHUYECKUX
peakiuii, cucrematudeckyro HomeHknatypy (IUPAC) u tpuBnanbHbie
Ha3BaHUS OTAENbHBIX HEOPraHMYECKUX BeEUIECTB (yrapHblii Tras,
YIJIEKUCTBIM Ta3, aMMHaK, raiieHasi U3BECTh, HEralmieHas HW3BECTb,
NUTHEBAS COMQ, MUPUT U IPYTHUE)

2.6

CdopMUpOBaHHOCTh YMEHUN XapaKTEepU30BaTh (OMHUCHIBATH) OOIIUE
XUMHYECKUE CBOMCTBA HEOPTAHMUECKHUX BEIIECTB PA3IMUYHbBIX KJIACCOB,
HNOATBEP)KAAaTh  CYIIECTBOBAHWE TI'€HETUYECKOW CBA3M  MEXIY
HEOPraHWYEeCKUMH  BEIIECTBAMM  C  I[OMOIIBIO  YpaBHEHHI
COOTBETCTBYIOLIUX XUMHUUECKUX pPEaKIIUN

2.7

CdopmupoBaHHOCTH YMEHHH TUTAHUPOBATH U BBITTOIHATH XUMUYIECKHUI
OKCIIEPUMEHT (Pa3JIOKCHHE IEPOKCUIA BOJIOPOAA B MPHCYTCTBUH
KaTaJn3aTopa, OmpeesieHue Cpebl PACTBOPOB BEUIECTB C MOMOIIIBIO
YHHBEPCAIBHOTO HHIUKATOpa, BIUSHUEC pPa3IMYHBIX (HAKTOPOB Ha
CKOpOCTh XHMHYECKOH peakluu, peaklud HWOHHOTO OOMEHa,
Ka4eCTBCHHBIC PEaKIMK Ha Cyab(paT-, KapOoHAT- U XJIOPHUI-aHUOHEI,
Ha KaTHOH aMMOHHUS, PEIIEHUE IKCTICPUMEHTAIBHBIX 3a7a4 10 TeMaM
«Metamb» u «HemeTtamnbs») B COOTBETCTBHH C MTPaBUIaAMHU TEXHUKU
0e30macHOCTH TpU OOpalleHHH C BEIECTBAMU H J1a0OPaTOPHBIM
000pyI0OBaHUEM; MPEACTaBIATh  PE3YJNbTaThl  XUMHUYECKOTO
JKCIIepUMEHTa B (GOpME 3aluCHh YPaBHEHUH COOTBETCTBYIOIIMX
peaknuii 1 GOpPMYITUPOBATH BBIBOJIBI HA OCHOBE ATHX PE3YIHTATOB

2.8

ChopMHUpOBaHHOCT, YMEHHUH COOJIO/IaTh MpaBWIA ITOJIb30BAHUS
XUMHUYECKOW MOCYAOM M J1abOpaTOPHBIM O0OpYIOBaHUEM, a TaKXKe
IpaBWIa OOPAIIEHUS C BEIIECTBAMH B COOTBETCTBUH C HHCTPYKITUSIMHU
10 BBITTOJTHEHHIO JTA0OPATOPHBIX XUMHYECKUX OMBITOB

2.9

ChopMUpOBaHHOCT, ~ YMEHMH  XapaKTE€pU30BaTh  XHMHUYECKHUE
IIPOLECCHI, JICKAIINE B OCHOBE MPOMBILLICHHOTO MOJIYYEHUSI CEPHOMN
KHUCIIOThI, aMMHaKa, a Takke C(HOPMUPOBAHHOCTH MPECTABICHUN

55




denepanbHas padouas nporpamma | Xumus. 10—11 kiaccel (0a30BbIif ypOBEHB)

00 OO0mMX HAYYHBIX MPUHIMMIAX M DKOJOTHYECKUX MpodieMax
XUMHUYECKOT0 MPOU3BOJICTBA

XUMUA U )KU3HL. PacueTsl

3.1

ChopMupoBaHHOCTh MPEACTABICHUM O XUMHUYECKOM COCTaBISAIONICH
€CTECTBCHHO-HAYYHON KApTUHBI MHUpPA, POJIM XUMHHM B TO3HAHUHU
SBJICHUU TPUPONAbI, B (OPMUPOBAHUU MBIIUJICHUS U KYJIbTYpbI
JUYHOCTH, €€ (PYHKIMOHAJIBbHOW TPaMOTHOCTH, HEOOXOIMMOU IS
pelieHrss TPaKTUUEeCKUX 3a7a4 W DKOJOTHYECKH OOOCHOBAHHOTO
OTHOIIEHHUS K CBOEMY 3/I0POBBIO M IPUPOJTHOM Cpefie

3.2

CdopmMupoBaHHOCTH YMEHHUM KPUTHYECKHU aHAJIU3UPOBATH
XUMHYECKYI0 HMH(OpMaIuio, MOJy4yaeMyl0 M3 pa3HbIX HCTOYHUKOB
(cpeacTBa MaccoBOM KOMMYHMKAIUU, ceTh IHTepHET u apyrue)

3.3

ChopMUpOBaHHOCT YMEHHH COOMIOJATh TIpaBUIa SKOJOTHYECKH
1IeJIECO00pa3HOro MOBENEHUS B OBITY W TPYIOBOM NE€ATENHHOCTH B
IEeJIIX COXPAHECHHSI CBOETO 3JI0POBBS M OKPYKAIOMICH MPUPOTHOM
Cpelbl

3.4

Oco3HaBaTh ONACHOCTh BO3I[€ﬁCTBHH Ha JKHMBBIC OpPraHU3MbI
OIIPCACIICHHBIX BCUICCTB, IIOHUMAsA CMBICJI ITOKA3aTCIIA HI[K, ITOACHATDH
Ha IIpuMEpax CITOCOOBI YMCHBIHICHUA U IPECAOTBPAIICHUA UX BPCAHOI'O
BO3II€ﬁCTBPIH Ha OpraHu3M 4CJIOBCKaA

3.5

CdopmMupoBaHHOCTH yYMEHUN MIPOBOJIUTH BBIYHMCIICHUS C
UCIIOJIb30BAHUEM TOHATHSI «MaccoBas JI0JISl BEIIECTBA B PacTBOPER,
O00OBEMHBIX OTHOIICHHH Ta30B MPU XUMUUYECKUX PEAKIMIX, MacChl
BEIIECTBA WM 00BbEMa ra30B MO0 U3BECTHOMY KOJIMUYECTBY BEIIECTBA,
Macce Ui 00beMy OJHOTO M3 YYacCTBYIOIIMX B PEAKIMU BEIIECTB,
TEII0BOro 3¢ (deKTa peakiiui Ha OCHOBE 3aKOHOB COXPAHEHHUS MACCHI
BEILECTB, IPEBPAILICHUS U COXPAHEHUS YHEPTUU

IIpoBepsiemble 3J1eMEHTHI COlePsKAHUSA

Kon [IpoBepsieMblli SIIEMEHT COJIEPKAHUS
1 Teopernuecknue OCHOBBI XUMHUH
11 XUMHUYEeCKU dJIeMEeHT. AToM. Sapo aroma, H30TONbL. JNEKTPOHHAs

o0o0o4YKa. DHEPreTUYecKne ypOBHHU, MOAYPOBHU. ATOMHBEIE oOpOWTam,
S-, p-, d-omementbl. OCOOEHHOCTH pacmpeleNieHHs] AJIEKTPOHOB I10
opOuTassiM B aTOMax 3JIEMEHTOB MEPBbIX YEThIPEX MEPUOJI0B. DIEKTPOHHAS
KOH(Urypauus aToMOB
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1.2

Ilepuonnueckuil 3akoH u llepuoanueckas cucremMa XMUMHYECKUX JJIEMEHTOB
J.W. MenneneeBa. CBsA3p nepuoanuecKoro 3akoHa u llepuoanueckoit
cucTeMbl XUMUUeCcKUX 3neMeHToB .M. MeHneneeBa ¢ COBpPEMEHHOU
TEOpUEH CTPOEHUS AaTOMOB. 3aKOHOMEPHOCTH HW3MEHEHHUS CBOWCTB
XUMHYECKUX 3JIEMEHTOB U 00pa3yeMbIX UMU MPOCTHIX U CIOKHBIX BEIIECTB
[0 TpYIIaM U MEepUofaM. JHAYEHUE NEPUOJUYECKOr0 3aKOHA B Pa3BUTUH
HayKU

1.3

Ctpoenue BellecTBa. XHUMHUYECKasi CBs3b. BHUIbI XMMHWYECKON CBSI3U
(koBaJIeHTHAsI HETOJIApHAsl W TOJIApHAsi, MOHHAs, MeTayuindeckas). VoHsI:
KaTHUOHBI U aHHOHBI. MeXaHu3Mbl 00pa30BaHUS KOBAICHTHOM XMMHUYECKOU
cBs131 (0OMEHHBIN U JOHOPHO-aKIIENTOPHBIN). BogopoaHas cBs3b

1.4

BaneHnTHOCTB. D5eKTpoOoTpULaTENbHOCTh. CTETIEHb OKUCIICHHUS

1.5

BGIIIGCTBa MOJICKYJLIDHOTO MW HEMOJICKYJIAPHOI'O  CTPOCHUA. 3akoH
IIOCTOAHCTBA COCTaBa BCIICCTBA. Tunsl KpUCTAJULIMYCCKUX PCIICTOK.
3aBHUCHUMOCTh CBOMCTBa BCIICCTB OT THIIA KpHCTaHHHqCCKOﬁ PCUICTKHU.
IlonsaTue o AUCTICPCHBIX CHUCTCMaAx. HUctunneie u KOJUIONJIHBIC pPAaCTBOPHI.
MaccoBas n0JI1 BCIICCTBA B paCTBOPC

1.6

Knaccudukanus HEOPraHMYECKUX COETMHEHU. Homenxkmnarypa
HEOpPraHMYECKUX BEIIECTB

1.7

Xumuueckass — peakums.  Knaccudukamuss ~— XMMHYECKHX — peakuui
B HEOPraHWYECKON M OpraHMYeCKOM XUMHUH. 3aKOH COXPaHEHHS MacChbl
BEILECTB, 3aKOH COXPAHEHHUS W NPEBPAIICHUS HHEPTUM MPU XUMHUYECKUX
peaKusax

1.8

CKOpOCTh peakiliu, €€ 3aBUCUMOCTb OT Pa3IUYHbBIX (PAaKTOPOB

1.9

OOpatumbie peaknuu. XUMHYECKOe paBHOBecHe. DaKTOphI, BIUSIONIUE
Ha COCTOssHME XumMHuieckoro pasHoBecus. [Ipuniun Jle [laTense

1.10

DnekTponautnyeckas aucconyanus. CHIIBHBIE W ClIa0ble 3JICKTPOJIUTHI.
Cpena BOJHBIX PAcCTBOPOB BEIIECTB: KHCHAs, HEUTpajdbHas, IIEIIOYHAS.
Peakuuu noHnoro oomMena

1.11

OKHCIUTEIRHO-BOCCTAHOBUTEIILHBIC pPCaKkonuu

Heoprannueckas xumus

2.1

Hemeramnel. Ilonoxenue HemertamnoB B Ilepuognueckoit cucreme
xuMudeckux anemMeHToB J[.MI. MennaeneeBa u OCOOCHHOCTH CTPOCHHS
aToMoB. @U3MUECKHE CBOMCTBA HEMETAIUIOB. AJIJIOTPOIHUS HEMETAJIOB (Ha
MpUMeEpe KUCIopoa, cepol, pocdopa u yrieposaa)
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2.2

XUMHUYECKHUE CBOMCTBAa BaXKHEUIIINX HEMETAIOB (FajJOreHOB, CEPhI, a30Ta,
dochopa, yrieponga U KpEeMHHs) MU UX COCAMHEHUM (OKCHUIOB,
KHUCJIOPOJICOJIEPKAIIUX KHUCIOT, BOJOPOJHBIX coenuHenuil). IlpumeHenue
Ba)XHEHIINX HEMETAIJIOB U UX COCIMHECHUMN

2.3

Meramisl. [lonoxenne MeraiuioB B Ilepuoanyeckon cucreMe XUMHUYECKUX
anementoB J.M. MenneneeBa. OCOOEHHOCTH CTPOEHHUSI AJIEKTPOHHBIX
o0osouek aTtoMoB MeTaioB. OOmue Qu3nueckue CBOWCTBA METAJJIOB.
CrnaBbl METAIIOB. DNEKTPOXUMUYECKUN Pl HAPSHKEHUI METaJIOB

2.4

XUMHUYECKHUE CBOMCTBA BaXKHEWUIIUX METAJUIOB (HATpUM, KalIui, KaJlbIUH,
MarHui, aJllOMUHUN, [IUHK, XPOM, KEJIe30, Me/lb) U X coequHeHut. O0mue
crocoObl MoTyueHust MeTauioB. [IpuMeHeHre MeTaIIOB B OBITY M TEXHHUKE

2.5

I'eneTnueckas CBA3b HCOPraHUYICCKHUX BCIICCTB, MpUHAJICKAITUX
K pa3/IMYHbIM KJIaCCaM

XUMHUA U )KU3Hb

3.1

Pons xumuu B o0ecrieueHun 3KOHOFHHCCKOﬁ, BHCPFCTHQGCKOI;'I )51 I'IPIIII@BOﬁ
6630H&CHOCTI/I, pPa3sBUTUHN MCAHUIIMHBI. IlonsaTue o Hay4YHBIX MCTOHAAX
ITO3HaHUs BEIICCTB U XUMHYCCKUX peaKHI/Iﬁ

3.2

[IpencraBnenus o0 OOMMX HAYYHBIX NPHUHIMIAX T[POMBIIIICHHOTO
IIOJIyYCHUS BAXXHEMIIUX BEIIECTB. YEIOBEK B MUPE BEIIECTB U MAaTEPUAIIOB:
BAKHEHIINE CTPOUTEIBHBIE MaTEpUAIbl, KOHCTPYKIMOHHBIE MaTEpHUalIbl,
KpPaCKH, CTEKJIO, KEpaMHUKa, MaTepHUaJbl Il JJIEKTPOHUKU, HAHOMAaTEpUAJIbL,
OpraHUYecKUe U MUHEPAJIbHbBIE YI00peHus

3.3

XuMHST ¥ 370pOBhE YENIOBEKA: MpaBHJIa HCIOIb30BAHUS JIEKAPCTBEHHBIX
IpernapaToB, MpaBuiia O0E30MaCHOTO HCIOJIB30BaHUS MpENnapaToB ObITOBOM
XMUMHU B TIOBCETHEBHOM JKU3HU
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