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1.Ilnanupyemble pe3yJibTATHI OCBOCHHS Y4e0OHOTI0 NMpeaMeTa
B pesyabrare M3yuyeHuss y4eOHOro mpeamera «XUMHUA» HAa YPOBHE CpeIHEro
o0urero oopaszoBanus:
BoinyckHUK HA 0230BOM YPOBHE HAYYMTCH:

— pacKpbIBaThb Ha MPHUMEpPAX POJIb XMUMHUH B (OPMHPOBAHUU COBPEMEHHOU
HAay4YHOU KapTHUHBI MHUPA U B MPAKTUYECKOU JIEATEIBHOCTH YEJIOBEKA;

— JIEMOHCTPUPOBATh HAa MpHUMEpax B3aUMOCBSI3b MEXIYy XUMHUEH U JAPYTrUMU
€CTECTBEHHBIMU HAyKAMU;

— pacKpbIBaTh Ha TpUMEpax TMOJOKEHUS TEOPUH XHUMHYECKOTO CTPOCHUS
A.M. bytnepoga;

— mnoHuMath ¢usndeckuii cmpica [lepuoamueckoro 3akona .M. Menneneena
U Ha €ro OCHOBE OOBSCHATH 3aBUCUMOCTH CBOMCTB XHMHUUYECKHUX AJIEMEHTOB U
00pa30BaHHBIX MU BEIIECTB OT SJIEKTPOHHOTO CTPOCHHS aTOMOB;

— OOBSCHATH NPUYUHBI MHOTO0Opa3Ws BEIIECTB HAa OCHOBE OOIMX
MpeJCTaBICHU 00 UX COCTaBe U CTPOCHUHU;

— TOPUMEHATH MpaBUiIa CHCTEMATUYECKOW MEXKIYHApOJAHOM HOMEHKJIATYPbI
KaK CpeJCTBAa pa3IMuCHHUs M WACHTU(UKAIUK BEHIECTB 10 HMX COCTaBy H
CTPOEHHUIO;

— COCTaBIIATb MOJICKYJIIPHBIE M CTPYKTypHbIE (OPMYJbl OPTaHUYECKHUX
BEILIECTB KaK HOCUTENIeM MH(OpMalMM O CTPOSHHUM BEIECTBAa, €r0 CBOMCTBAX U
MPUHA/IJICKHOCTH K OMPEAEIEHHOMY KJIACCy COEAUHEHUI;

— XapaKTepu30BaThb OPraHUYECKHE BEIIECTBA II0 COCTaBy, CTPOCHUIO U
CBOMCTBaM, YCTaHABIMBATh MPUUUHHO-CIEJICTBCHHBIC CBSI3M MEXAY JdaHHBIMU
XapaKTepUCTHUKAMH BEIIECTBA;

— TPUBOJUTH MPUMEPHl XUMHUYECKUX PEAKIUNA, pACKPHIBAIOIIUX XapaKTEPHbBIC
CBOMCTBA TUIIMYHBIX MPEJICTABUTEIEH KIIACCOB OPraHUYECKUX BELIECTB C IEJIbIO

UX UACHTU(DHUKALMKY U OOBICHEHUS 00JIACTH IPUMEHCHHS;



— TMPOTHO3UPOBATH BO3MOXKHOCTh MPOTEKAHUS XWMUYECKHX pEaKIuil Ha
OCHOBE 3HAaHMW O THMAaX XWMHYECKOW CBSI3M B MOJIEKyJaX pPEareHTOB U WX
PeaKIMOHHOMN CITIOCOOHOCTH;

— WCTOJB30BaTh 3HAHMUS O COCTaBE, CTPOCHUM M XUMHUYECKUX CBOMCTBAaxX
BEIIECTB JUIsl 0€30IMaCHOTO MMPUMEHCHHUS B MPAKTHYECKOU JIeATCIbHOCTH;

— TMPUBOJUTH  TPHUMEPHl  NPAKTUYECKOTO  HMCIOJIb30BAHUS  MPOIYKTOB
nepepadoTki HeDTH W TPUPOTHOTO Ta3a, BHICOKOMOJEKYISPHBIX COCTUHEHUN
(MOMMATHIICHA, CHHTETHYECKOTO Kay4yyKa, alleTaTHOTO BOJIOKHA);

— TIPOBOJHTH OIBITHI IO PACIIO3HABAHHMIO OPTraHWYSCKUX BEIIECCTB: TIUIICPUHA,
YKCYCHOHM KHCJIOTBI, HEMPEACIbHBIX KHPOB, TIIOKO3bI, Kpaxmana, OCIKOB — B
COCTaBE MUIIEBBIX MPOYKTOB U KOCMETHIECKUX CPEIICTB;

— BIAJETh IPaBWJIAMM M TpHeMaMH O€30IacHOM padOThl ¢ XUMHUYECKUMU
BEIIIECTBAMH M JTAOOPATOPHBIM 000PYI0BAaHUEM;

— YCTaHaBIIMBAaTh 3aBUCUMOCTH CKOPOCTH XMMHUUYECKOW PEaKIMH U CMEIICHUS
XUMUYECKOTO PABHOBECUS OT pa3IMYHBIX (PAKTOPOB C TIICNBIO OMpPEACIeHUs
ONTHMAJIBHBIX YCJIOBUH MPOTEKAHKUS XUMHUYECKHX MTPOIIECCOB;

— MPUBOJUTH IPUMEPHI THIPOJIN3A COJICH B TOBCETHEBHOM KU3HU YEIIOBEKA;

— TMPUBOJIUTH TPHUMEPHl OKHCIWUTEIHLHO-BOCCTAHOBUTCIBHBIX pEAKIUHA B
IPUPOJIEC, MPOU3BOICTBEHHBIX MPOIIECCaX U KUZHEICATCILHOCTH OPTaHN3MOB;

— TPUBOAUTH MPUMEPHl XHMHYECKHX PEAKIUHA, PACKPBHIBAIOIMIMX OOIINe
XUMHUYECKHE CBOMCTBA MPOCTHIX BEIICCTB — METAJIOB M HEMETAJIJIOB;

— TMPOBOAWTH  pacdyeThl Ha  HAXOXKIACHUE  MOJCKYJSpHOH  (popMyIibl
YTJIEBOJOPO/IA O MPOJYKTaM CTOPAHHS M 1O €r0 OTHOCHUTEIBHOW IUIOTHOCTH U
MAacCCOBBIM JIOJISIM DJIEMEHTOB, BXOISIIIHNX B €r0 COCTAB;

— BJAJCTh MpaBUiIaMU O€30MacHOTrO OOpalieHus C CSAKUMH, TOPIOYMMH U
TOKCUYHBIMH BEIICCTBAMH, CPEICTBAMH OBITOBOM XUMUU;

— OCYHIECTBJISITh ~TIOMCK  XUMUYECKOM WH(OpMAnuu 10  Ha3BaHUSM,
uaeHTUGUKATOpaM, CTPYKTYPHBIM (DOpMyJiaM BEIIECTB;

— KPWTHYECKH OIICHMBATh W WHTEPIPETUPOBATH XUMHYCCKYIO0 WH(OpMaIio,

COZIepKalylocs B COOOIIEHUSIX CpPEACTB MAaccOBOW HMH(oOpManuu, pecypcax
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HHuTepHeTa, HAYYHO-TIOMYJISIPHBIX CTaThsIX C TOYKU 3PECHUS €CTECTBEHHO-HAYYHOU
KOPPEKTHOCTH B IEJISX BBIABJICHHUS ONMIMOOYHBIX CYXKIEHUH M (POPMUPOBAHUS
CcOOCTBEHHOH IO3UIIUH;

— TMPEACTaBIATh MYTH PEIICHHs TJI00aIbHBIX MPOOJIEM, CTOSIIHUX TIEPe.
YeJIOBEYECTBOM: DKOJIOTMUECKUX, DHEPreTUUYECKUX, CHIPhEBBIX, U POJIb XUMHHU B
pEIIeHUH ITUX TPoOIIEM.

BoinyckHuk Ha 62a30BOM YPOBHE MOJYYUT BO3MOKHOCTh HAYYUThCS:

—  WIIIOCMPUpPOBAmMd HA NPUMEPAX CMAHOBIEHUe U IB0JIOYUI0 OP2aAHUYECKOU
XUMUU KAK HAYKU HA PA3TUYHBIX UCTNOPUYECKUX DMANaxX ee pa3eumusl,

—  UCNOIb308aMb Memoobl HAYYHO20 NO3HAHUS NPU BbINOJHEHUU NPOEKMO8 U
VUeOHO-UCCNe008ameNbCKUX 3a0ay NO U3YYeHUI0 C8OUCME, CNOCO008 NOLYYeHUs U
PACNO3HABAHUSL OP2AHUYECKUX BEUJeCB,

—  00BACHAMb NpuUpoOy U CHOCOObL 00PA30BAHUS  XUMUUECKOU  CBA3U:
KOBALEHMHOU (NOAAPHOU, HENOJIAPHOLU), UOHHOLL, MEMALIULECKOL, 8000POOHOL — C
yenvio onpeodeeHUs XUMUYEeCKOU AKMUBHOCMU eUjeCme;

—  YCmMaHasnueams 2eHemudecKylo C6:a3b Medcody KIACCAMU OpP2aHU4eCcKUx
gewecme 014  0OOCHOBAHUA ~ NPUHYUNUATLHOU — 8O3MOJNCHOCMU — NOJIYYEHUS
Op2aHUYecKux coeoOuHeHull 3a0aHH020 COCMAsa U CMpPOeHUsl;

—  YCMaHasenueams 63auMOCEA3U MexHcoy (axmamu u meopuell, NPUYUHOU U
ceocmeuem npu amanuse npooOIeMHbIX CUmyayui U 000CHOBAHUU NPUHUMAEMbBIX
peuleHull Ha OCHO8e XUMUYECKUX SHAHUU.

2. Conepxanne yueOHOro npeamera
Bba3oBblii ypoBeHb
OCHOBBI OpraHM4ecKoil XUMUM
[TosiBnieHME U pa3BUTHE OPraHUYECKON XMMUU Kak Hayku. [Ipeagmer opranmyeckoin
XUMUHU. MECTO 1 3HAUCHHUE OPTaHNYECKON XMMHUH B CUCTEME €CTCCTBEHHBIX HayK.
XUMHUYECKOE CTPOCHHE KaK MOPSIOK COSAUHEHHUS aTOMOB B MOJIEKYJIC COTJIACHO
uX BaIEHTHOCTU. OCHOBHBIE TTOJIOKEHUSI TEOPUU XUMHUECKOTO CTPOCHUSI OpraHU-
yeckux coenuHeHud A.M. byTtiepoBa. YTIIEpOAHBIN CKEJIET OPraHUnYeCcKOu MoJie-

KyJibl. KpaTHOCTh XMMHUYECKOU CBSI3U. 3aBUCUMOCTh CBOMCTB BEILIECTB OT XUMHYE-
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CKOTO cTpoeHus Moiiekyid. M3omepus u uzomepsl. [lonsitHe 0 QyHKIMOHATHHON
rpynne. [IpuHIune! kinaccudukanmym opraHudeckux coenuHeHuil. Cucremaruye-
CKasl MEXAYHapo/Hasi HOMEHKJIATypa U MPUHIMIBI 00pa3oBaHUsl Ha3BaHUN opra-
HUYECKUX COCITMHEHHM.

Aunkanbl. Cmpoenue monekyavt memarnda. 1'OMOJOTUYECKUN PAJ aJTKAHOB.
['omonoru. Homenknatypa. M3oMepus yriiepoJHOro CKeneTra. 3aKOHOMEPHOCTH
U3MEHEHUST (PU3UYECKUX CBOMCTB. XMMHYECKUE CBOMCTBA (Ha MpUMEpe MeTaHa U
ATaHa): peaklUM 3aMellleHus (TaJoreHUpOBaHUE), JETHIPUPOBAHUS KaK CHOCOOBI
MOJy4YEHUs BAXKHEUIINX COCAWHEHUN B OPraHMYECKOM cHHTEe3e. ['opeHue merana
KaK OJIMH W3 OCHOBHBIX HUCTOYHHKOB TEIJIa B MPOMBIIUIEHHOCTH U ObITy. Haxox-
JIEHHUE B IPUPOJIE U IPUMEHEHUE ANKAHOB. [lonamue 0 YuKkioaikauax.

Ankensl. Cmpoenue monekyniol smunexd. 1'OMOJIOTHUECKUI Pl aJIKEHOB.
Homenknatypa. M3oMepus yriaepoIHOro CKeJieTa M MOJIOKEHUSI KPaTHOW CBSI3U B
MOJIEKYJIe. XMMHUYECKHE CBOMCTBA (HAa MPUMEPE 3TUJICHA): PEAKLUU MPUCOETHHE-
HUs (raJloreHupOBaHKE, cUOpuUposanue, TUIpaTalus, 2u0po2ai02eHUposanue) Kak
croco0 mostydeHus! (PYHKIIMOHAJIBHBIX MPOU3BOJHBIX YTIJIEBOJOPOJOB, TOPEHUS.
[Tonumepu3anus 3TUIEHA KaK OCHOBHOE HAIIPaBJIEHUE €ro UCIoiab3oBanus. [lomm-
OTUJIEH KaK KPYNMHOTOHHAKHBIA MPOAYKT XMMHUUYECKOTO MpOoU3BoAcTBa. [Ipumene-
HUE JTUJICHA.

Anxaauensl 1 kayuyku. [loHsiTue 00 ankagueHax Kak yIJeBOJOPOAax C
JIBYMsI IBOMHBIMH CBsi3siMU. [lonmumepusanus nuBuHuia (Oyraauena-1,3) kak cro-
co0 MOJy4eHHs] CUHTETHUYECKOTO Kayuyka. HaTypanbHbIil U CUHTETUYECKUH Kay-
yyku. Bynkanusanus kaydyka. Pesuna. I[IpumeHenne kaydyka u pe3uHbI.

Ankunbl. Cmpoenue monexynvl ayemunend. I OMOIOTHYECKUN Pl AIIKUHOB.
Homenknarypa. M3omepust yriiepogJHOro CKEleTa U MOJ0KEHU KPAaTHOM CBSI3U B
MOJIeKyJie. XMMHUUYECKHE CBOICTBA (Ha MpUMEpPE alleTUIICHA): PeaklUu MPUCOEIH-
HEHUs (TaJloTeHUpPOBaHUE, 2uUOpuUpoganue, TUApATALMS, 2UOPO2AN02EHUPOBAHUE)
KaK croco0 MoJIy4eHus MOJIMMEPOB U IPYTUX MOJIE3HBIX MPOIYKTOB. ['opeHue arie-
TUJIEHA KaK UCTOYHUK BBICOKOTEMIIEPATYPHOTO IIJIAMEHHU U1l CBAPKU U PE3KHU Me-

TaJlJIOB. HpI/IMeHeHI/Ie allCTUJICHA.
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Apenbl. beH3onm kak mpeACcTaBUTENh apOMATHYECKUX YTIIEBOIOPOJIOB.
Cmpoenue monekynvl OeH3ona. XuMAYECKUE CBOMCTBA: pEaKIMK 3aMelleHus (ra-
JIOTEHUPOBAHUE) KaK CIOCO0 MOTYyUYCHHUS! XUMHUYECKUX CPEICTB 3alUThl PACTCHHM,
npucoenuHeHus (TUIPUPOBAHNE) KaK JOKA3aTeIhCTBO HEMPECIBHOTO XapaKTepa
oen3ona. Peakius ropenus. [Ipumenenue 6eH3oa.

Cruptel. Knaccudukamnus, HOMEHKIaTypa, ©30MepHsi CIUPTOB. MeTaHoa U
ATAHOJ KaK NPEACTaBUTEIN MPEASIbHBIX OJHOATOMHBIX CIHUPTOB. XHWMHYECCKHC
CBOMCTBa (Ha MpUMEpe METAaHOJIa M ATaHOJa): B3aUMOJICUCTBHE C HAaTPUEM Kak
CIocO0 YCTaHOBIIEHUSI HAJTUYHs THIPOKCOTPYIIIBI, PEaKIIUs C TaJoreHOBOAOPO 1A~
MU KaK CIOCO0 MOJYyYEeHHS] pacTBOPUTEIICH, IeTuipaTalus Kak cCroco0 MoJydeHus
STHIICHA. Peakius ropeHus: CrupThl Kak TOTUIMBO. [IpuMeHeHne MeTaHoa u 3Ta-
Hoa. PU3MOIOrHYECKOe ACHCTBHE METAaHOJIa M TAaHOJA Ha OPTaHU3M 4YeJIOBEKa.
OTHJICHTJIMKONIb M TJWIEPUH KaK TMPEICTABUTEIU MPEACIBHBIX MHOTOATOMHBIX
cnupToB. KadecTBeHHass peakiius Ha MHOT'OATOMHBIC CIUPTHI M €€ NMPUMEHEHHUE
JUTSl pacTio3HaBaHUS TIIMIIEPUHA B COCTaBE KOCMETHYECKUX cpencts. [IpakTuueckoe
MIPUMEHEHHUE ATUJICHTJIUKOJIS U TJIMIIEpUHA.

®enoin. CtpoeHne MoJieKyibl PpeHomna. Bzaumnoe guusnue amomos 8 moJe-
Kyne ¢ghenona. Xumuueckue ceoucmea: 83aumooeticmaue ¢ Hampuem, 2uOpPOKCUOOM
Hampus, opomom. IIpumenenue deHona.

Anpneruapl. Merananb (hopManbaerua) W dTaHadb (areTanbACTHI) Kak
MIPEICTaBUTENN TIPEICTBHBIX allbIeTHA0B. KauecTBeHHbIE peakini Ha KapOOHWITb-
HYIO Tpynmy (peakims «CepeOpsHOTO 3epKaiay, B3aUMOJICUCTBHE C TUAPOKCHIOM
meau (II) m ux nmpuMeHeHue 1T OOHAPYKEHHSI TIPEACIBHBIX aIbJACTHIOB B IPO-
MBIIIIEHHBIX CTOYHBIX BOJAaX. TOKCHYHOCTH anmpaerunoB. [Ipumenenue dopmaib-
JIETHAA U alleTaIbAerua.

KapOoHOBBIE KUCIOTHI. YKCYCHasI KUCI0Ta KaK MPEICTaBUTEINb MPEISTbHBIX
OJTHOOCHOBHBIX KapOOHOBBIX KHCJIOT. XMMUYECKHE CBOMCTBA (Ha MpUMeEpe YKCYC-
HON KHCJIOTBHI): peaKkIud ¢ MeTajylaMHd, OCHOBHBIMH OKCHJIaMH, OCHOBAaHHUSIMHU U

COJILIMHU KaK IIOATBCPIKACHUE CXOACTBA C HCOPraHMYCCKHMMHN KHCJIOTAMM. PeaKI_II/IH
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3Tepu(UKALMU KaK CIIOCO0 MOIYYeHHsI CIIOKHBIX 3QupoB. [IprMenenne ykcycHoi
KUCIOTHL. [IpencTaBnenre o BEICIIIX KapOOHOBBIX KHUCIOTAX.

Cnoxubie 3pupbl u xupbl. CroxkHbie 3(UPHI KaK MPOIYKTHI B3aUMOJCH-
CTBUSI KapOOHOBBIX KHCJIOT CO cupTamu. [IpuMeHeHne ClioXHbIX A(UPOB B MHUIIIE-
BOM U mapdroMepHO MPOMBINTUIEHHOCTH. JKUPBI KaK CIOXKHBIC 3UPHI TIUIEpHUHA
U BBICHIMX KapOOHOBBIX KHUCJIOT. PacTUTENbHBIE U KUBOTHBIC KUPBI, UX COCTaB.
Pacno3HaBaHue pacTUTENILHBIX )KUPOB HA OCHOBAaHUM HUX HETPEJICIbHOTO XapaKTe-
pa. [Ipumenenue xupoB. [ MaApOIN3 UM OMBUICHUE KUPOB KaK CIIOCOO MPOMBIIII-
JICHHOTO TIOJYYEHHUs COJIeH BBICIIMX KapOOHOBBIX KUCIOT. MBIIA Kak COJIU BBIC-
IIUX KapOOHOBBIX KUCJIOT. MOIOIIKE CBONCTBA MbLIA.

VYraesoasl. Knaccudukamus yrieronoB. HaxoxieHue yriaeBogoB B IPUPO-
ne. I'mroko3a kak anpaerugocnupt. bposkenne rirokossl. Caxaposa. [ uopoaus ca-
xaposvi. Kpaxman u 1eUI0103a KaK OHOJIOTHYECKHE TOJIMMEphl. XUMHUUYECKUE
CBOMCTBA Kpaxmaja U IeJUTI0JI03bl (THIPOJIN3, KaueCTBEHHAsI peaklus ¢ HOJI0M Ha
Kpaxmasa U ee NMpUMeHEeHue Il 0OHApyKeHHsS Kpaxmaia B MPOAYKTaX MUTAHUSA).
[IpumeHeHue u Ouosiornyeckasi pojb yriieBoaoB. [loHaTHE 00 NCKYCCTBEHHBIX BO-
JIOKHAX Ha MpUMEPE alleTaTHOI'O BOJIOKHA.

WNnentudukaius opraHu4ecKuX COCIUHEHUMU. [ enemuueckas cesi3b MeHcoy
KIaccamu op2aHuyeckux coeoureHutl. TUTBI XUMUYECKUX PEaKIUi B OpraHuye-
CKOM XMMUHU.

AMUHOKUCIIOTHI U Oenku. CocTaB U HOMEHKJIATypa. AMHUHOKHUCIIOTHI Kak
amdoTrepHble opraHnueckue coeauHeHus. [lentuanas cBs3b. buogornueckoe 3Ha-
YeHUe O-aMUHOKHUCIOT. O0JIacTH MPUMEHEHUs] aMUHOKHUCIIOT. benku kak npupo-
Hble Ounonosimmepbl. COCTaB M CTpoeHUE OETKOB. XMMHUUECKHE CBOMCTBA OCJIKOB:
ruaponu3, neHarypanus. OOHapykeHue OeTKOB NpH TMOMOIIM KadyeCTBEHHBIX
(uBeTHBIX) peakuuii. [IpeBpamiennss 0eakoB MUK B opraHu3Me. buonoruueckue
byHKIUN OETKOB.

Teopernyeckue OCHOBbI XUMHHU
Crpoenue BemectBa. COBpeMEHHAS MOJENb CTPOCHUA aTroMa. JJIEKTPOHHAsS

KoHurypauus aroma. OcrhogHoe u 6030ydcoenHble cocmosiHus amomos. Knaccu-



bukanns XUMHYECKUX BJIEMEHTOB (s-, p-, d-ameMeHTh1). OCOOEHHOCTH CTPOEHUs
PHEPreTHYECKUX ypoBHEeH atomoB d-aiemeHToB. [lepuonuyeckas cucrema XUMH-
yeckux diemeHToB .M. MenneneeBa. @usnueckun cMmbica lleproanueckoro 3a-
koHa [[.1. Menneneesa. [IpuunHbl 1 3aKOHOMEPHOCTH MU3MEHEHHUsI CBOMCTB JJle-
MEHTOB U UX COCAVUHEHUH 110 NIEPUOJAM U IPpyNIaM. JIEKTPOHHAS IPUPOAA XUMHU-
YECKOW CBSI3U. DNEKTPOOTPUIIATEIBbHOCTh. BUIAbl XMMUYECKOW CBSA3U (KOBAJIEHT-
Hasi, MOHHAs, METaJJIN4YecKas, BOJIOPOAHAsA) U MEXaHU3MBbI ee oOpa3oBanHus. Kpu-
cmaniuyeckue u amopguvle eewecmea. Tunvl Kpucmaiiuyeckux peulenmox
(amomHas, MONEKYIAPHASA, UOHHAS, MEeMANIuyecKas). 3a6ucumocms QuauyecKux
C80lICME gewecmsa om muna Kpucmainudeckou pewiemkuy. [TpuaruHbsl MHOT0OOpa-
3Msl BEILECTB.

XHUMHYECKHE peakluu. ['oMOreHHple u rereporeHHsle peakuuu. CKopocTh
peaKkiy, ee 3aBUCUMOCTb OT Pa3JIMYHbIX (PAaKTOPOB: MPUPOABI PEArHpPYyIOLIUX Be-
LIECTB, KOHLEHTPALUN PEearupyrolux BEIEeCTB, TEMIIEPATYPhI, ILIOAAN PEaKIIM-
OHHOM NOBEPXHOCTH, HAJIUYMUA Kartaiusaropa. Ponp Karain3aTopoB B NPUPOAE U
POMBIIUIEHHOM MPOU3BOACTBE. OOpaTUMOCTh peakuuii. XUMHUYECKOE PaBHOBECHE
U €ro CMEUIeHHE MOJ ACHCTBUEM Pa3IUYHbIX (PaKTOPOB (KOHIIEHTPAIHs PearecHTOB
WIM MPOAYKTOB peakluu, JABJICHHE, TEMIEpaTypa) I CO3JaHMsI ONTUMAaIbHBIX
YCJIOBUH MTPOTEKAHUS XUMUYECKUX MPOLECCOB. /Jucnepcuvie cucmemul. [lonamue o
Konnouoax (3onu, 2eau). Mcmunnvle pacmeopel. Peakuuu B pacTBOpax 3J€KTPOJIH-
TOB. pH pacTBOpa Kak IMoKa3areyib KUCJIOTHOCTH cpenbl. [ uaponus conei. 3Have-
HUE TUOpoiu3a B OHOJOrMYECKMX OOMEHHBIX mponeccax. OKHUCIUTENbHO-
BOCCTAHOBUTEJBHBIE PEAKIIMU B IIPUPOJIE, MPOU3BOACTBEHHBIX MPOLECCAX U KU3-
HEJIEATEIIBHOCTH OPraHU3MOB. OKHCIUTEIbHO-BOCCTAHOBUTENBHBIE CBOMCTBA IIPO-
CTBIX BEUIECTB — METAJIJIOB TJIABHBIX M OOOUYHBIX MOATPYIIT (ME/b, KEJIe30) U He-
METaJIOB: BOJIOPOJA, KUCIOpOAa, rajJoreHoB, cepbl, a3ora, (ocdopa, yriepoaa,
kpemHus. Koppo3usi MeTaymuioB: BUAbl KOPPO3UH, CIOCOOBI 3alUTHl METAJIIOB OT
KOPPO3HH. INeKmponu3 pacmeopos u pacniagos. llpumenenue saekmpoauza 8
NPOMBIULTIEHHOCTU.

XVMHUA U KNU3Hb
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Hayunple MeTopl Mo3HaHUS B XUMUU. VICTOUHMKH XUMHUYeCKON HH(opMma-
. [lonck mHpOpManuu Mo Ha3BaHUAM, UACHTU(GUKATOPAM, CTPYKTYPHBIM (Hop-
MyinaM. MoJienmpoBaHie XUMHUYECKUX MPOLIECCOB U SIBICHUMN, XUMUUECKUU AHATU3
U CuHme3 KaK METOJIbl HAyYHOT'O IO3HAHUS.

Xumusi u 370poBbe. JlekapcTBa, epMeHTH, BUTAMUHBI, TOPMOHBI, MUHE-
pasibHble Boibl. [IpoOaembl, CBsI3aHHBIE C IPUMEHEHHEM JIEKAPCTBEHHBIX Ipernapa-
TOB. Bpennbie npuBbIUKM U (DAKTOPHI, paspylIaloliyie 310poBbe (KypeHue, yro-
TpeOJieHne ajaKorois, HapkoMmanus). PanrionansHoe nutanue. Iluuegvie 0obasku.
OcHobl nuweoll Xumuu.

XuMmus B MOBCEIHEBHOM XKU3HU. Moromue U 4ducTsmme cpeacrtsa. Cpeo-
cmea 60pbObL ¢ OLIMOBLIMU HACEKOMBIMU. penelieHmsl, uHcekmuyuowvl. CpeacTBa
JUYHOU TUTHUEHBI M KocMeTukH. [IpaBuia 6e3onacHoi pabOThI C €KUMH, TOPIOYH-
MU U TOKCUYHBIMH BEIIECTBaMU, CPEACTBAMH OBITOBOM XUMUH.

XUMHS U CEITLCKOE X03sICTBO. MUHEpanbHbIE U OPraHUYECKUue YI00peHu .
CpenctBa 3alUThl paCTEHUMN.

Xumus U sHepretuka. [IpupoiHbie ICTOYHUKY yIiIeBOA0pOoa0B. [Ipupoansiit
Y TIOTTYTHBINA He(TAHOM rasbl, UX COCTaB U Hcnoib3oBaHue. CocrtaB HeTH U ee me-
pepabotka. Hedrenponykrsl. OxTaHoBoe 4yucio OeH3uHa. OxpaHa OKpy>Karollei
cpenbl Ipu HegTenepepaboTKe U TPAHCHOPTUPOBKE HEPTENPOAYKTOB. AJbTepHa-
TUBHBIE ICTOYHUKH SHEPTHUU.

Xumus B ctpoutenberBe. Llement. beron. IlonGop onTUMalbHBIX CTPOU-
TEJIbHBIX MAaTEPUAJIOB B MPAKTUUECKON JEATEIbHOCTH YEJIOBEKA.

XUMHA ¥ 9KOJIOTHS. XMUMUUYECKOE 3arpsA3HEHUE OKPYKAKOLIEW CPEeNbl U €ro
nocieacTBus. Oxpana ruapocdepsl, ToUBbI, aTMochepsl, GIopsl U PayHbI OT XU-
MUYECKOI'0 3arps3HEHUS.

Tunel pacyeTHbIX 32/1a4:

Haxoxnenue MomnekynspHOH (OpMyJbl OpraHHYECKOro BELIECTBAa IO €ro
IUIOTHOCTH M MaCCOBBIM JIOJISIM 3JIEMEHTOB, BXOSAIIMX B €r0 COCTaB, WIH IO IPO-
JYKTaM CrOpaHusl.

PacueTsr MaccoBo# 07U (MacChl) XUMHUYECKOTO COCTUHEHUS B CMECH.
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Pacuetsl Maccel (00beMa, KOTMUYECTBA BELIECTBA) MPOAYKTOB PEAKIUH, €CIIU
OJTHO U3 BEIIECTB JIJAHO B U30BITKE (MMEET MPUMECH).

Pacuetsl MaccoBO# UM 00BEMHOM JIOIM BBIX0/1a IPOIYKTA PEAKIIMH OT TEO-
PETUYECKH BO3MOKHOTO.

Pacuetsl TeroBoro adexra peakium.

PacueTsl 00bEeMHBIX OTHOIIICHUH Ta30B MPU XUMUYECKUX PEAKITUIX.

Pacuetsr Mmacchl (0OBEMa, KOTMYECTBA BEIIECTBA) MPOAYKTA PEAKIIHH, €CITU
OJIHO M3 BEIIECTB JIaHO B BUJIE PACTBOPA C ONPEAEICHHON MAaCCOBOM JIOJIEU pac-
TBOPEHHOTO BEILIECTBA.
IIpuMepHbIe TeMBbI IPAKTHYECKUX Pa0dOT (Ha BLIOOP yuHMTeIsl):

KauecTBeHHOE omnpezneneHue yriepoaa, BOJOPOa U XJI0pa B OPraHUYECKHUX
BEILIECTBAX.

KoncTpyrnpoBaHnue mapocTepKHEBBIX MOJEIENH MOJIEKYJl OPTraHUYECKUX Be-
LIECTB.

Pacrnio3znaBanue miactMacc 1 BOJIOKOH.

[Tony4denne UCKYyCCTBEHHOTO LIETKA.

Pemenne skcnepuMEHTANBHBIX 33/1a4 Ha MOJYYEHUE OPraHUYECKHX Be-
IIECTB.

Pemenne skcnepuMeHTaIbHBIX 33J1a4 HA PAaCIIO3HABAHUE OPTAHUYECKUX Be-
LIECTB.

N nentudukanus HEOpraHUYECKUX COCTMHEHUN.

[Tosrydenue, coOupanue u pacrio3HaBaHUE ra3oB.

Pemenne sxcniepuMeHTaIbHbIX 3a7a4 110 Teme «MeTamiby.

Pemenne sxcniepumMeHTanbHbIX 3a1a4 10 Teme «Hemeramiby.

Pemenune skcriepuMeHTANIBHBIX 3a7a4 10 TeMe «l'eHeTnueckas CBA3b MEXKIY
KJIaCCaMU HEOPTaHUYECKHUX COEAUHEHUI.

Pemenune skcriepuMeHTANIBHBIX 3a7a4 110 TeMe «l'eHeTnueckas CBA3b MEXKIY
KJIACCAMH OPraHUYECKUX COCAUHEHUI.

[Tonydenue 3THIEHA U U3yYEHUE €TO CBOMCTB.

[TosyyeHne yKCyCHOM KUCIIOTBI U N3YYEHHUE €€ CBOMCTB.
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I'maponus xupos.

W3roTtoBnenune Mbuia pyqyHoi paboThI.

XUMHUSI KOCMETUYECKUX CPEJICTB.

WccnenoBanue CBOMCTB OEIIKOB.

OCHOBBI NIUILIEBON XUMHH.

WccnenoBanne NHUIEBHIX T00aBOK.

CBolicTBa OJHOATOMHBIX U MHOT'OAQTOMHBIX CITUPTOB.

XHUMHUYECKHE CBOMCTBA ajIbJETHUI0B.

CunTe3 cioxHOTO0 3(hHUpa.

['mpponus yrineBonos.

VYcrpaHeHne BpeMEHHOM )KECTKOCTH BOJIBI.

KauecTBeHHbBIE peaKIIuy Ha HEOPTaHUYECKHUE BEUIECTBA U UOHBI.

UccnenoBanne BIMSHUS Pa3IMYHBIX (PAKTOPOB HA CKOPOCTh XUMHYECKOU
peaKkiuu.
3. TemaTn4ueckoe niiannposanue 10 kiaacc

luac B Heae10, 34 yaca B roj

Haunmenosanue paznena xypca KommnuectBo | KomuectBo | KonmnuecTso
4acoB IPAKTUYECKUX | KOHTPOJIbHBIX
pabot pabot

1.Ilpeqmer opraHMYecKoOd XUMUHU. | 2 - -
Teopust CTpoeHHs] OpPraHUYECKUX

COCIMHECHUN

2.YraeBoaoppoAasl U HX mOpupon- | 12 - |

HBIEC HCTOYHHUKHN

3.Kucnopon- u azorcoaepxkaunue | 14 2 1

OpPraHn4YcCKHUC COCIAUHCHU

4.Opranuyeckass XuMusi 1 oOiie- | 5 - -

CTBO

5.Pe3eps 1 - -
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Bcero: | 34 2 2
TemaTnyeckoe niianuposanue 11 kinace
luac B Heae110, 34 yaca B 1oj
Haunmenosanue paznena xypca KomnuectBo | KomuectBo | KonmnuecTso
4acoB IPAKTUYECKUX | KOHTPOJIbHBIX
pabor paboT

1.CtpoeHue BemecTsa 9 -
2. XAMUYECKUE PEAKLINHT 12 1 1
3.BemiecTBa 1 X CBOMCTBA 9 1 |
4. Xumuss U COBpeMeHHoe ooiie- | 4 - -
CTBO

Bcero: | 34 2 2

C yuerom paboueit mporpammbl Bocriutanuss MBOY «COILLINe9y» (mo-

nyiib «IIKOIBHBIM yPOK»)

BOCIUTATEJIbHBII MOTEHIIHAJ YPOKA PEaTU3yeTCs Yepes:

e YCTAHOBJIEHHME JOBEPUTEIBHBIX OTHOIICHUN MEXIy y4UU-
TEJIEM W €ro YYEeHUKaMH, CIHOCOOCTBYIOUIUX TO3UTUBHOMY BOCIIPHUSITHIO
yYaIUMHUCs TpeOOBaHUHN M IPOCKO YUUTENS, IPUBJICUCHUIO NX BHUMAaHUS K
oOcyxmaeMoli Ha ypoke WHGOpMAIMHU, aKTUBHU3AIMKA WX TMO3HABATEIHLHOMN
NeSTETHbHOCTH;

e mOOy:KIeHHe IIKOJBHUKOB COOMIOAaTh Ha YpOKe oOiie-
MPUHSTHIE HOPMBI MIOBEICHUS, TTPaBUIa OOIIEHUS CO CTapIIUMU (yIHTEIsS-
MH) U CBEPCTHUKAMU (IIKOJbHUKAMH ), IPUHITUIIB YYEOHON TUCIUIUIMHBI U
caMOOpTraHU3allny;

e MNpUBJeYEHHE BHUMAHUS MKOJLHUKOB K IIEHHOCTHOMY ac-
MEKTy U3y4aeMbIX Ha YpOKaX SIBICHUM, OpraHu3amus uX padoThl ¢ MoIy4a-

€MOU Ha ypOKe COIMaIbHO 3HAYMMOUN HH(POpMaIUel — WHUIIMUPOBAHUE €€



0OCYyXJIeHHsI, BbICKa3bIBaHHUS yUYaIlMMHCS CBOETO MHEHHS MO €€ IMOBO.Y,
BBIPaOOTKH CBOETO K HEM OTHOIICHWS;

e HCHOJb30BAHME BOCIUTATEIBHBIX BO3MOKHOCTEH COIEp-
KaHUs y4eOHOro mpeaMeTa 4epes AEMOHCTPAIUIO IETSM MPUMEPOB OTBET-
CTBEHHOT'O, TPaXJAaHCKOTO TMOBEACHUS, MPOSBICHUS YEJIOBEKOIIOOUS U
100pOCePIEYHOCTH, Yepe3 MoA0O0P COOTBETCTBYIOUINX TEKCTOB ISl UTEHUS,
3a/1a4 I pelIeHys], MPOOJEMHBIX CUTYalui 111 0OCYKIEHUS B KIIACCE;

e MNpHUMEHeHHMe Ha YpPOKE HHTEPAKTUBHBIX (OpM padbOThI
YYAIIUXCSA: HMHTEJUIEKTYaJIbHBIX WIP, CTUMYJUPYIOIIUX IO3HABATEIbHYIO
MOTHUBALMIO IIKOJbHUKOB; IUJAKTUYECKOIO TeaTpa, IJA€ IMOJy4YEHHBbIE Ha
ypOKE 3HaHMs OOBITPHIBAIOTCS B TEATPAJIbHBIX MOCTAHOBKAX; TUCKYCCHIA,
KOTOpBIE JAIOT YYallUMCS BO3MOKHOCTh MPUOOPECTH OMBIT BEACHUS KOH-
CTPYKTHUBHOTO JUajora; rpynrnoBod paboThl Uiy paboThl B Mapax, KOTOPbIE
ydaT IIKOJPHUKOB KOMaHIHON paboTe W B3aUMOJICHCTBUIO C JPYTUMHU
JE€TbMU;

e BKJKYEHHE B YPOK WUIPOBBIX MPOLEIYP, KOTOPHIE MOMO-
raroT MOAIepkKaTh MOTUBALIMIO IETEH K MOJYUEHUIO 3HAaHUH, HAJIa)KUBAHUIO
MO3UTUBHBIX MEXINYHOCTHBIX OTHOIIEHUN B KJIACCE, MOMOTalOT YCTaHOB-
JIEHUI0 JOoOpOKeNaTeabHOM aTMOc(hephl BO BpeMs YpOKa;

e opranusamusi medcTBa MOTUBHPOBAHHBIX U JPYyIUPOBAH-
HbIX y4YalluXcsl HaJ HMX HEYCIEBAKIIMMHU OJHOKJIACCHUKAMU, AAIOLIETO
IIKOJIbHUKAM COLMAJIBHO 3HAYUMBIM OMNBIT COTPYAHUYECTBA U B3aUMHOM
OMOIIIH;

e HHUIMHUPOBAHHE M NMOMAEP:KKA HCCIEAOBATEIBCKOU Jes-
TEJIbHOCTH IIKOJbHUKOB B paMKax pealv3allid UMH WHIUBUAYAIbHBIX U
IPYIIOBBIX HMCCIEAOBATENBCKUX IPOEKTOB, YTO AACT IIKOJBHUKAaM BO3-
MO>KHOCTb MPUOOPECTH HABBIK CAMOCTOSITENIBHOTO PEIIEHUS TEOPETUYECKON
MpoOJIeMbl, HABBIK TCHEPUPOBAHUS W OQPOPMIICHUS COOCTBEHHBIX HJICH,
HaBbIK YBAKUTEJIHLHOTO OTHOILIEHUS K Uy>XKUM HesiM, OPOPMIICHHBIM B pa-

00oTax Jpyrux HCCIENO0BATENEH, HABBIK MyOJUYHOTO BBICTYIUICHUS Mepen
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ayIUTOPHEH, apTYMEHTUPOBAHUS U OTCTAUBAHUS CBOCH TOUKU 3PEHUSI.
Buibop mex unu unvix ¢popm u cnoco6oeé eocnumamenvHou padomsl Ha
YPOKe yuumeinb onpeoeiien camoCcmoamenbHo 6 COOMEemMCmaeuu ¢ yeis-

MU U 3a0auamu ypoKa.
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