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PABOYAS ITPOI'PAMMA

[To xumum

VYpoBenb 00pazoBanus (kj1acc): cpeaHee odiiee oopazoBanue (10-11 kmacce)
KonnuectBo yacoB: 68 yacos

VYuutens (pazpadborunk paboueit mporpammel): Ky3nerosa Auna ['puropreBHa

[Iporpamma pazpaboTtana B coorBeTcTBUU ¢ DenepanbHbIM roCy1apCTBEHHBIM 00-
pa3oBaTeIbHBIM CTAHIAPTOM CPEIHETO 00IIero 00pa3oBaHMs:

C yderoM aBTOPCKOM MporpaMMbl cpeaHero oOiiero oOpa3oBaHHs Ha 0a30BOM
ypoBHe 1o xumuu 10-11 knaccel, aBrop: M.H. AdanacseBa — 4-e uznanue - M.:
[Ipocsemenue, 2021 — 48 c.,

C yuerom YMK: «Xumus 10 xmaccy, ydeOHUK s 0011e00pa3oBaTeIbHBIX
opraHu3zanuii, 6a3oBbIii ypoBeHb, aBTOphl: [.E. Pymsutuc, ®@.I. denpaman — 3-e
uznanue —M.: Ilpocemenue, 2017 1; «Xumua 11 xmaccy, ydeOHUK st
o011e00pa3oBaTeNbHbIX OpraHu3aluil: 6a30BbIi ypoBeHb, aBrophl: [.E. Pyn3uruc,
@.I. ®enpaman — 3-e uznanue —M.: IIpocsemienue, 2017 1.



IHosicHuTeNLHAA 3aNUCKA

JlanHas pabodast mporpamMmma pa3zpaboTaHa Ha OCHOBE aBTOPCKOM MPOTPaMMBbI
cpemHero obmero oopasoBanus Ha 6a30BoM ypoBHe mo xumuu 10-11 xaccer, aB-
top: M.H. AdanacreBa — 4-¢ uznanne - M.: [Ipocsemenue, 2021 — 48 c., B cooT-
BeTCcTBUU ¢ DesiepanbHbIM roCcyAapCTBEHHBIM 00pa30BaTEIbHBIM CTAaHAAPTOM CPEJ-
Hero o0mero oopa3oBaHus, YTBEPKISHHBIM MPUKa3oM MuHHCTEpCTBa 00pa3oBa-
Hus 1 Hayku Poccuiickuii deneparu Ne 413 ot 17 mas 2012 r. 1 Ha ocHOBE y4eO-
HUKOB: «Xumus 10 kinace», yueOHUK 1151 0011eo0pa3oBaTeIbHbIX OpraHu3anui, 0a-
30BBINA ypoBeHb, aBTOpHI: I'.E. Pymsutuc, ®.I'. ®enpaman — 3-¢ uzganue —M.: I1po-
ceemenue, 2017 r; «Xumus 11 kimace», yaeOHUK 17151 00111€00pa30BaTeIbHBIX Opra-
HU3aIMii: 6a30BbIi ypoBeHb, aBTOpHL: [ .E. Pyasutuc, @.I'. ®enpaman — 3-¢ uznanue
—M.: IIpocBemenue, 2017 r.

PabGouas mporpamma peanusyercsi B ydeOHUKAX JJisi 00111e00pa3oBaTEIbHbIX
opranuzanui aBTopoB ['. E. Pymsutuca, @. I'. ®enpamana «Xumuda. 10 kmace» u
«Xumus. 11 kmace» Ha 6a30BOM YpPOBHE.

Pabouas nporpamma ocBemiaet cogaepxanre ooyuenus xumuu B 10 u 11 kac-
cax 001eo0pa3oBaTeNbHbIX Opranu3anuid. [Iporpamma paccuntana Ha 68 4y
(1 u B Hepemto): 34 vaca B 10-m kiacce u 34 Jaca B 11-M Kimacce.

1. Pe3yabTaThl 0CBOEHHS Kypca XMMHUH

IIpeomemmusie pezyromamol (6a308bili YPoBeHb):
1) c(hOPMHUPOBAHHOCTH MPEACTABIICHUN O MECTE XHMHH B COBPEMCHHOW Hay4-
HOW KapTHUHE MHpa; TOHUMAaHUE POJIH XUMHH B POPMUPOBAHUHN KPYro3opa 1 PyHK-
ITMOHABHOW TPAMOTHOCTH YEJIOBEKA TSI pEIICHUS TIPAKTUICCKUX 3a71aY;
2) BJIaJICHUE OCHOBOIIOJIATAIOIIMMHI XHMHUYECKUMU TMOHSATHSIMH, TCOPUSIMH, 3a-
KOHAMH ¥ 3aKOHOMEPHOCTSIMH; YBEPEHHOE TOJIb30BAaHNE XUMUUYECKONH TEPMUHOJIO-
THEH U CUMBOJIMKOM;
3) BJIaJICHUE OCHOBHBIMH METOJAaMH HAyYHOTO ITO3HAHMS, MCTOJIb3YEMBIMU B
XUMUU: HAOJI0/IeHUE, OTMCaHNe, U3MEpPEHNE, DKCTIEPUMEHT; YMEeHHUE 00padaThIBaTh,
OOBSCHATH PE3yJIbTAThl MPOBEAEHHBIX OMBITOB U JEJATh BBIBOJBI, TOTOBHOCTh U
CIIOCOOHOCTH MPUMEHSATHh METOIbI IO3HAHMS IPY PEIICHUH MPAKTHYCCKUX 3a/1a4;

4) c(OPMUPOBAHHOCTh YMEHHSI JaBaTh KOJUYECTBEHHbBIE OLEHKU U MPOBOJIUTH
pacy€Thl MO XUMUYECKUM (OpMyJiaM U YpaBHEHUSM;

5) BJIa/ICHUE MPaBUJIaMHU TEXHUKUA 0€30MaCHOCTHU MPHU MCIOJIB30BaHUN XUMUYe-
CKHX BEIIECTB;

6) c(hOpMHUPOBAHHOCTh YMEHHUSI KJIACCU(PUIIMPOBATH OPraHUYECKUE BEUIECTBA U
pPEaKIUu 10 Pa3HbIM IIPU3HAKAM;

7) c(hOpMHUPOBAHHOCTh YMEHHUSI ONTUCHIBAThH U PA3IM4aTh U3YUEHHBIE KJIACCHI OP-

TaHNYCCKHUX BCIICCTB,



8) c(hOpMHUPOBAHHOCTh YMEHUS JI€NIaTh BHIBOJIbI, YMO3AKIIOUEHUS U3 HAOII01e-
HUW, XUMHYECKUX 3aKOHOMEPHOCTEM, IPOTHO3UPOBATH CBOMCTBA HEU3YyUYECHHBIX Be-
HIECTB 10 AHAJIOTHH C U3YUYEHHBIMU;

9) c(hOpPMHUPOBAHHOCTh YMEHUSI CTPYKTYPUPOBATh U3YUYECHHBIM MaTepHal U Xu-
MUYECKYI0 HH(POpMAIIKIO, MOTYyYaEMYIO U3 Pa3HbIX HCTOYHUKOB;

10)  copMUPOBAHHOCTh COOCTBEHHOM MO3UIIMHU MO OTHOIICHUIO K XMMHUYECKOU
uHbOpMaInH, MTOTy4aeMOl U3 pa3HbIX HCTOYHUKOB;

11)  chopMUPOBAHHOCTb YMEHUS aHAIM3UPOBATh U OIIEHUBATH MOCJIEICTBUS TPO-
W3BOJICTBEHHOW M OBITOBOM JICSITEIIBHOCTH, CBSI3AHHOU C mepepaboTKoi opraHude-
CKMX BEIIECTB;

12)  OBJIAJICHUE OCHOBAMHM HAYYHOI'O MBIIUICHHS, TEXHOJIOTUEH HCCIIEA0BATEIb-
CKOM M TPOEKTHOM AEATEIbHOCTH;

13)  c(OpMUPOBAHHOCTHh YMEHUS MPOBOJUTH IKCIIEPUMEHTHI Pa3HOU JAMJIaKTHYe-
CKOW HaIlpaBJICHHOCTH;

14)  c(OpMUPOBAHHOCTh YMEHHUS OKa3bIBaTh MEPBYIO MOMOIIb IIPH OTPABICHUSAX,
OKorax M JpyTrux TpaBMaxX, CBSI3aHHBIX C BELLIECTBAMU U JJAOOPATOPHBIM 000pY10-
BAHHUEM.

Memanpeomemmvle pe3ynomamol.:

1) c(hOpMHPOBAHHOCTh YMEHHSI CTAaBUTh LIEJIU M HOBBIE 33/1a4d B yu€0e U M03Ha-
BATEJIBHOW JIEATENBHOCTH;
2) OBJIaZICHUE IPUEMAMHU CAMOCTOSTEIIBHOTO IIJIAHUPOBAHMUS ITyTE€H JOCTUKEHUS

LEeIU, YMEHUsI BbIOMpaTh 3(DPEeKTUBHBIE CIIOCOOBI pelIEHUsT YYEOHBIX U MO3HABa-
TEJIbHBIX 3a/1a4;

3) c(hOpPMHUPOBAHHOCTh YMEHUSI COOTHOCUTH CBOM JICUCTBUS C IJIAHUPYEMBIMU
pe3ylbTaTamu,

4) c(hOpPMHUPOBAHHOCTh YMEHUS OCYIIECTBIISITH KOHTPOJb B TIPOIIECCE TOCTHKE-
HUS Pe3yJIbTaTa, KOPPEKTUPOBATH CBOM JICHCTBHS,

5) c(hOpPMHPOBAHHOCTh YMEHHS OIEHHWBATh MPABUIBLHOCThH BBIMOTHEHUS ydeO-
HBIX 33/1a4 ¥ COOCTBEHHbBIE BOBMOXHOCTH UX PEIIICHNUS;

6) c(hOpPMHUPOBAHHOCTh YMEHHSI aHAJIU3UPOBATh, KiIaccUPUIMpPOBaTh, 0000-

1aTh, BEIOWPATh OCHOBAHUS U KPUTEPHUU JJISI YCTAHOBJICHUS TIPUUUHHO-CJICICTBECH-
HBIX CBSI3EH;

7) c(hOpMHUPOBAHHOCTh YMEHUS IPUOOPETATH U IPUMEHSATH HOBbIE 3HAHUS;

8) c(OpPMUPOBAHHOCTh YMEHUS CO3/1aBaTh MPOCTEHIINE MO, UCTIOIb30BaTh
CXEMBbI, TAOJIHIIbI, CAMBOJIBI JIJIsl pEeILICHUS yUeOHBIX U TO3HABATENIbHBIX 3a/1a4;

9) OBJIQZICHUE HA BBICOKOM YPOBHE CMBICIIOBBIM YTEHUEM HAYUYHBIX TEKCTOB;

10)  chopmMuUpPOBaHHOCTb yMEHUS 3PPEKTUBHO OPraHU30BbIBATh YU€OHOE COTPY/I-
HUYECTBO M COBMECTHYIO AESATEIBHOCTh, pA00TAaTh UHIUBUAYAIBHO C YYETOM 00-
X UHTEPECOB;

11)  cOpMUPOBAHHOCTb YMEHMS OCO3HAHHO HCIIOJIb30BaTh PEUYEBBIE CPEJCTBA B
COOTBETCTBHM C 3a/la4aMl KOMMYHUKaLUU;

12)  BBICOKHI ypOBEHb KOMIIETEHTHOCTHU B 00iacTu ncnosbs3oBanus UKT;



13)  c(OpMUPOBAHHOCTH FIKOJIOIMUECKOTO MBILUICHHUS;
14)  cpOpMUPOBAHHOCTH YMEHHSI IPUMEHSTH B TO3HABATEIbHON, KOMMYHUKATHB-
HOM ¥ COLIMAJIbHOM IIPAKTHUKE 3HAHUSA, ITIOJYyYCHHBIC IIPY U3YUYECHUH IPEIMETA.

Jluunocmmuule pesynomamusl OCBOCHHS IPOIPAMMBbI OCHOBHOT'O 00IIEro 00pa-
30BaHMSI JIOCTUTAIOTCSA B XO/€¢ OOyYEHUS XMMUU B €IUHCTBE YUCOHOW M BOCIIHTA-
TEJLHOW JESTEIbHOCTU KaJIETCKOTO KOpIyca B COOTBETCTBUU C TPATUIIMOHHBIMU
POCCUICKUMHU COIMOKYJIBTYPHBIMH M TyXOBHO-HPABCTBEHHBIMU 1IEHHOCTSIMU, TIPH-
HSATHIMU B 0OIIIECTBE MPaBUIIAMU U HOPMaMHU MOBEJICHHUS, U CIOCOOCTBYIOT MpOIleC-
caM CaMOTIO3HaHUsl, CAMOPA3BUTHUS U COLIMATIM3AIMU O0yYarOIIMXCA.

Jluunocmuule pe3yromamol OTPaXKaOT CHOPMUPOBAHHOCTH, B TOM YHUCIIE B
YacTHu:

1. Ilampuomuueckoeo 6ocnumanus u OpMupo8anUsi poCCUUCKOU UOEHMUY-
Hocmu

IIEHHOCTHOTO OTHOIIEHUS K OTEYECTBEHHOMY KYJbTYPHOMY, HICTOPUUECKOMY
Y HAYYHOMY HACJIEJIUIO, TIOHUMAaHUs 3HAaYEHUsI XUMUU B )KM3HU COBPEMEHHOTO 00-
IIECTBA, CIIOCOOHOCTH BJIaJIETh IOCTOBEPHON MH(pOpMaIuend 0 MepeOBbIX JT0CTHU-
KEHUSIX U OTKPBITUSIX MUPOBOM U OTEYECTBEHHOM XMMUU, 3aMHTEPECOBAHHOCTHU B
Hay4YHBIX 3HAHUAX 00 YCTpONCTBE MUpPa U OOIIECTBA;

2. I pasxcoanckoeo eocnumanus

NPEACTABICHUS O COLIMAIBHBIX HOPMaX U MPaBUJIaX MEXKINYHOCTHBIX OTHO-
IICHUI B KOJIJIEKTHBE, TOTOBHOCTH K Pa3HOOOpPA3HOW COBMECTHOM JAESITEIILHOCTH
IIPY BBITIOJTHEHUH YYE€OHBIX, TO3HABATENBHBIX 33]1a4, BHITOJTHEHUH SKCIIEPUMEHTOB,
CO37[aHUH YUYE€OHBIX MPOEKTOB, CTPEMIJICHHSI K B3AUMOIIOHUMAHUIO ¥ B3AMMOTIOMOIIIH
B MPOIIECCE ITON yUeOHOM JESITeIbHOCTH; TOTOBHOCTHU OIIEHHWBATh CBOE MOBECHUE
Y TIOCTYIKY CBOMX TOBApHIIIEH C TO3UIIMU HPABCTBEHHBIX U MPABOBBIX HOPM C Y-
TOM OCO3HAHMS TTOCJICACTBUN MOCTYIKOB,;

3. l{ennocmu nayunozo nosnanus (llonynapuzayuu Hayuuwvix 3HAHUU cpeou
Oemelti)

MUPOBO33PEHYECKUX TPEACTABICHUM, COOTBETCTBYIOIIMX COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAyKU U COCTABJISIIONIUX OCHOBY ISl TIOHUMAHHSI CYIIHOCTH
HAay4YHOW KapTHUHBI MUpPA; MPEJACTABICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BHU-
THSI TPUPO/JIbI, B3AUMOCBS3SIX YEJIOBEKA C IPUPOHOM CPEIoi, O POJIM XUMUU B TO-
3HAHUU 3TUX 3aKOHOMEPHOCTEM;

MO3HABaTEJbHBIX MOTHUBOB, HAITPABJICHHBIX HA MOJyYEHUE HOBBIX 3HAHUU I10
XUMUH, HEOOXOIUMBIX JIJIs1 OOBSICHEHUS HAOII0JaeMBIX MTPOIIECCOB U SBJICHUN;

MO3HABATEIbHON ¥ WHPOPMAIIMOHHOW KYJIBTYpPhI, B TOM YHCIIC HABBIKOB Ca-
MOCTOSITEIbHON pabOThl ¢ y4eOHBIMU TEKCTaMH, CIPABOYHOW JIUTEPATypOH, HO-
CTYIHBIMU TEXHUYECKUMU CPEeACTBAMU MH(OPMAIIMOHHBIX TEXHOJOTHIA;

MHTEpeca K O0OYUYEHUIO U MO3HAHUIO, JTF0003HATEIBHOCTH, TOTOBHOCTU U —
CIIOCOOHOCTH K CaMO00pa30BaHUIO, UCCIIEI0BATENLCKON AESTENBHOCTH, K OCO3HAH-
HOMY BBIOOpPY HalpaBJIICHHOCTH U YPOBHS 00yUYEHUS B JabHEHIIEM;

4. Duzuueckoeo socnumanus u opmuposanue Kyiomypbl 300P06bs.



OCO3HaHMS LIEHHOCTHU JKU3HU, OTBETCTBEHHOI'O OTHOLIEHUS K CBOEMY 3110pO-
BbIO, YCTAHOBKH Ha 3JI0POBbII 00pa3 )KM3HU, OCO3HAHUS MTOCIEICTBUIM U HENPUATHUS
BPEIHBIX MPUBBIUEK, HEOOXOAUMOCTH COOIOICHUS MPAaBUI OE30MMaCHOCTH TIPH 00-
palIeHUH C XUMUYECKUMH BEIIECTBAMU B OBITY M pPEaJbHOM KU3HU;

5. Tpyoosozco eocnumanus u npogheccuoHanbHO20 CamoonpeoeneHus

KOMMYHHKAaTUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO MOJIE3HOM, yueOHOMC-
CJIEI0BATEIbCKOM, TBOPUECKOM U APYTHUX BUAAX ACSATEIBHOCTU; HHTEPECA K IPAKTH-
YeCKOMY M3yUYEHUIO Mpodeccuil U Tpyaa pa3IuyHOro pojia, B TOM YHCIIE HA OCHOBE
IPUMEHEHUS IPEIMETHBIX 3HAHUHN 10 XMMHUH, OCO3HAHHOT'O BbIOOpA MHANBULYaIb-
HOW TPaeKTOpPUH NPOAOLKEHHUS 00pa30BaHUs ¢ YUYETOM JIMYHOCTHBIX MHTEPECOB U
CHOCOOHOCTH K XMMUH, O0ILIECTBEHHBIX HHTEPECOB U MOTPEOHOCTE;

6. Dxonoeuueckozo eocnumanus

HKOJIOTMYECKU 1IE€JIECOO0PA3HOTO OTHOIICHUS K TMPUPOAE KaK HCTOUHUKY
KU3HHU Ha 3emile, OCHOBE €€ CyIIeCTBOBaHUS, IOHUMAaHUs LIEHHOCTH 3I0POBOIO U
0e3omacHOro o0Opasa >KM3HU, OTBETCTBEHHOTO OTHOILIEHUS K COOCTBEHHOMY (hu3u-
YECKOMY U IICUXHYECKOMY 3/10POBBIO, OCO3HAHUS LIEHHOCTU COOJIIOJIEHUS MPaBUII
0e30macHOro MOBEJAEHUS MPU padOTe C BEIIECTBAMHU, a TAKXKE B CUTYALMIX, YTPOXKa-
IOIINX 30POBBIO U )KU3HH JIIOEH;

CIIOCOOHOCTH NPHUMEHSATH 3HAHUS, MOJTyYaeMble PU U3YYEHUH XUMUH, IS
pelmeHns 3a/1ad, CBA3AHHBIX C OKPYKAOUIEH NPUPOAHOM CPENOM, ITOBBIIICHUS
YPOBHS 9KOJIOTUYECKOM KyJIbTYPbl, OCO3HAHUS IT100AJIBHOTO XapaKTepa IKOJIOTHYe-
CKHUX MPOOJIEM U MyTel UX pelIeHrs MOCPEACTBOM METO/I0B XUMUHU;

HKOJIOTMYECKOTO MBIIIUIEHHSI, YMEHHS PYKOBOJICTBOBATHCSI UM B [IO3HABATEb-
HOW, KOMMYHMKATUBHOW U COLMAJIBHOUN IIPAKTHKE.

Ilnanupyembie pe3yjbTaThl 00y4eHUs

B pe3ynbrare n3ydenust yueOHOTO TIpeaMeTa « XUMUs» Ha YPOBHE CPETHETO
o011iero oOpa3oBaHusi Ha 0a30BOM YPOBHE 8bINYCKHUK HAYYUMCSL.

. pacKpbIBaTh Ha MpUMEpax poJib XUMUU B (POPMHUPOBAHUU COBPEMEHHOU Ha-
YYHOUM KapTUHBI MUpPA U B MPAKTUYECKON AEATEIIBHOCTH YEJIOBEKA;

. JEMOHCTPUPOBATh HA NPUMEPAx B3aUMOCBSI3b MEXIY XUMHUEH U APYTUMU
€CTECTBEHHBIMU HAyKAMU;

. pacKpbIBaTh Ha MpUMeEpPax MOJIOKEHUS TEOPUU XUMHUECKOTO cTpoeHHs A. M.
bytneposa;

. MMOHUMATh (PU3UYECKUIA CMBICIT TIeproandeckoro 3akoHa J[. . MenneneeBa u

Ha €ro OCHOBE OOBSICHSTH 3aBUCHMOCTh CBOMCTB XMMHUYECKHX 3JICMEHTOB U 00pa3o0-
BaHHBIX UMM BEIIECTB OT AJICKTPOHHOTO CTPOCHUS aTOMOB;

. O0OBSICHATH MIPUIMHBI MHOTOOOPAa3us BEIIECTB HA OCHOBE OOIIMX ITPECTaBIIC-
HUM 00 UX COCTaBE U CTPOCHUH;

. PUMEHSTH TIPABUJIa CHCTEMAaTHUYSCKOW MEKYHAPOJHOW HOMEHKIIATYPhI KaK
CpEIICTBA pa3IMUCHUS U WICHTH(UKAIIMK BEIIECTB 10 UX COCTAaBY U CTPOCHUIO;

. COCTaBJIATh MOJICKYJIIPHbIE U CTPYKTYpHBbIE (OPMYJIbI OpPraHUYECKUX Be-
IIECTB KaK HOCHUTENIEeH MH(pOpMAIIUK O CTPOCHHUH BEIIECTBA, €r0 CBOMCTBAX M MPHU-
HaJIJICKHOCTH K ONpeAeIEHHOMY KJIaCcCy COCTMHEHUM;



. XapaKTePHU30BaTh OPraHWMYECKHE BEIIECTBA IO COCTaBY, CTPOCHHUIO M CBOM-
CTBaM, yCTaHABIMBATh MPUYNHHO-CIICJICTBEHHBIC CBSI3U MEKY JTAaHHBIMHU XapaKTe-
PUCTHUKAMH BEIIECTBA,

. MIPUBOJANTH MPUMEPHI XUMUYECKUX PEAKITUN, PACKPBIBAIONIUX XapaKTCPHBIC
CBOMCTBA THIMYHBIX MTPEICTABUTEIICH KJIACCOB OPTAHUUYECKHX BEIIECTB, C IETBI0 X
UACHTU(DUKAITNT U 00BsICHEHUST 00JIaCTH IPUMEHEHUS;

. MIPOTHO3UPOBATH BO3MOXKHOCTh MPOTEKAHUS XUMHUYECKUX PEAKIIN HA OCHOBE
3HaHMK O THMNAaX XWUMHUYCCKOW CBSI3M B MOJICKYJIaX PEarcHTOB U MX PEaKIIMOHHOM
CIIOCOOHOCTH;

° HCIIOJIB30BATh 3HAHHA O COCTABC, CTPOCHHUHU W XHUMHUYCCKHUX CBOMCTBax Be-
meCTB AJIAA UX 0e301acHoro IMIPUMCHCHUA B HpaKTI/IquKOI?I ACATCIIBHOCTH,
° IMPUBOAUTD IIPUMCPBI IIPAKTHYCCKOT'O UCIIOJIb30BAHUA ITPOJAYKTOB Hepepa60T-

KA HE()TU U PUPOJHOIO raza, BHICOKOMOJIEKYJISIPHBIX COEAMHEHUHN (ITOJIMATHIICHA,
CHHTETUYECKOTO Kay4dyKa, alleTaTHOTO BOJIOKHA);
. MIPOBOAMTH OIBITHI IO PACMO3HABAHUIO OPTaHUYECKUX BEIIECTB (TIIUIIEPHHA,
YKCYCHOM KHCIIOTBI, HETIPEAEIIbHBIX KUPOB, IITFOKO3bI, KpaxMajia, OEJIKOB) B COCTaBE
MUIIEBBIX MPOTYKTOB U KOCMETHYECKHUX CPEJICTB;

. BJIAJIETh MIPAaBUJIAMU U IpHEMaMu 0€30M1acHO pabOThl C XUMUYECKUMH Bellle-
CTBaMU U J1a00paTOPHBIM 000PYIO0BAHUEM;
. YCTaHABJIMBATh 3aBUCUMOCTh CKOPOCTH XMMHYECKOM PEAKIIMU U CMELICHUS

XUMHUYECKOTO PABHOBECHUS OT PA3IMYHBIX (DaKTOPOB C IIEJIbIO OMPEEICHUS OINTHU-
MAJIBHBIX YCJIOBUHM MPOTEKAHNUSI XUMUUECKUX MPOLIECCOB;

. IIPUBOJIUTH IIPUMEPBI THIPOJIM3a COJIEN B IOBCEIHEBHOW KM3HU YEIIOBEKA;

. IIPUBOJIUTH ITPUMEPBI OKUCIIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIIUNA B IPUPO-
Jie, POU3BOJICTBEHHBIX ITPOLIECCAX U KU3HEACATEIbHOCTH OPraHU3MOB;

. PUBOIUTH IPUMEPHI XUMHUUECKUX PEAKIINA, PACKPBIBAIOIIUX OOIINE XHUMHU-
YECKHE CBOMCTBA MPOCTHIX BEIIECTB — METAJJIOB U HEMETAILIOB;

. MPOBOAUTL PACUYEThl HA HaXOXKIACHUE MOJEKYJIIPHOH (POpMyJIbl YriaeBOIO-

pojia Mo MPOJIYKTaM CrOpaHUsi U MO €ro OTHOCUTEJIbHOM TJIOTHOCTU U MaCCOBBIM
JIOJISIM DJIEMEHTOB, BXOSIIUX B €r0 COCTaB;

. BJIQJICTh MpaBwiIaMu 0€30MaCHOT0 OOpAIlCHUS C €AKUMH, TOPIOYUMHU U TOK-
CUYHBIMU BEILIECTBAMU, CPEACTBAMU OBITOBOM XUMUH;

. OCYIIIECTBIATh MOUCK XUMUYECKONU MH(OPMAIIUK IO Ha3BaHUSIM, UICHTU(U-
KaTtopam, CTPYKTYpHBIM (hOpMyJiaM BEIIECTB;

. KPUTUYECKHA OIEHWBATh WU MHTEPIPETHUPOBATH XUMUUYECKYI0 MH(POPMAIIUIO,
COJIEPIKAIIYIOCS] B COOOIIEHUSX CPEJICTB MacCOBOM MHGopManuu, pecypcax MaTep-
HETa, HAyYHO-TIOMYJISIPHBIX CTaThAX, C TOYKU 3PEHHS] €CTECTBEHHOHAYYHOU KO-
PEKTHOCTH B IIEJISX BBISIBIICHUS ONTUOOYHBIX CYXKICHUHN 1 (HOPMHUPOBAHUS COOCTBEH-
HOM MO3UIUH;

. NPEACTaBISATh MyTH PEIICHUs II00abHBIX MPOOJIEM, CTOSIIUX Mepe]l Yeso-
BEUECTBOM (IKOJIOTMUECKUX, SJHEPTreTUUECKUX, CHIPHEBBIX), U POJIb XUMUU B pellie-
HUU 3TUX TIPOOJIEM.

BblnyCKHMK noJydunt 603mMOAHCHOCMb HAYUYUMDBbCA!



. WJUTFOCTPUPOBATH MPUMEPAMU CTAHOBIICHHE U BOJIOLIMIO0 OPraHUYECKOW XU -
MUH KaK HAYKW Ha Pa3JIMYHbIX UICTOPUUECKUX dTanax e€ pa3BUTHS;

. HCIIOJB30BaTh METOJbl HAYYHOTO MO3HAHUS MPU BBIOJIHEHUU MPOEKTOB U
y4eOHO-MCCIIeIOBATEIBCKHAX 3a/1a4 110 U3YYEHUIO CBOMCTB, CITOCOOOB MOTYUYEHUS U
pacrio3HaBaHMsI OPTaHUYECKUX BEIIECTB;

. OOBSICHATH PUPOAY U CITOCOOBI 00pA30BaHUS XUMUYECKON CBSI3U: KOBAJICHT-
HOU (MOJISIPHOM, HEMOISIPHOIT), MOHHOM, METAJNIMYECKOM, BOJOPOJTHON — C LEIBIO
OMpEIEIICHNS] XUMUYECKOW aKTUBHOCTH BELIECTB;

. YCTaHABJIMBAaTh T€HETUYECKYIO CBSI3b MEXKIY KJIacCaMU OpPraHUYECKUX Be-
HIECTB 11 0OOCHOBAHMS MPUHIUIIMATILHON BO3MOXKHOCTH IMOJTYYEHUSI OpraHuye-
CKHMX COEIMHEHHH 3aJJaHHOTO COCTABA U CTPOCHUS;

. yCTaHaBJIMBATh B3aMMOCBSI3U MKy (PaKkTaMu U Teopuei, IpUIUHOMN U clie-
CTBHEM IIPU aHAJIN3€ MPOOJIEMHBIX CUTYyallui 1 000CHOBAHUU TPUHUMAEMBIX pellie-
HU HA OCHOBE XMMUYECKHUX 3HAHUM.

2. Conep:xaHue y4eOHOro npeamera
10 kaacc (34 4)

Teopust XUMHUYECKOr0 CTPOCHHUS OPraHUYECKUX COCAMHEHMH.

IIpupoaa xumuvecknx cBssei (3 4)

Opranuyeckne BemectBa. Opranndeckas xumus. CTaHOBJIEHHE OpraHUYe-
CKOM XMMHUM KaK HaykKu. Teopusi XUMUYECKOTO CTPOEHHUsI BELIECTB. Y IIIEPOIHBIN
ckener. M3omepus. M3omepsl.

CocTrosiHuE AJIEKTPOHOB B aTOME. DHEPreTUYECKHE YPOBHM M IOIYPOBHH.
DJIEKTPOHHBIE OPOUTANIH. S-DIEKTPOHBI U P-3J1eKTpoHbI. CriuH 31ekTpoHa. CriapeH-
HbI€ DJIEKTPOHBI. DJEKTpOHHAas KoHpurypauus. ['paduueckue 3nekTpoHHbIE (Op-
MYJIBI.

DNeKTpOHHAs! IPUPOAA XUMUUYECKHUX CBSI3€H, T-CBSI3b U G-CBSI3b. METO/1 BaJIEHTHBIX
CBA3EH.
Knaccudukanus oprannueckux coeiuHeHnil. OyHKIMOHAIbHAs TpyIIa.

JemoncTpanun. OOpa3iibl OpraHUYeCKuX BEIIECTB U MaTepuasioB. Mojenun
MOJIEKYJI OPTaHUYECKUX BEIIECTB.

YraeBoaopoasbl (9 4)

[IpenenbHble yriaeBoaopo bl (aakanbl). Bo30yxaéHHOE COCTOSIHIE aToMa YT-
aepona. ['mOpuan3anus aTOMHBIX OpOHTAICH. DICKTPOHHOE U IIPOCTPAHCTBEHHOE
CTPOEHHUE AJIKAHOB.

I'omonoru. I'omonornueckas pazHocTh. I'oMosiornyeckuin psg. MexayHa-
pOIHAasi HOMEHKJIaTypa OPraHUYECKUX BEIIECTB. M3oMepus yriepoaHoro ckenera.

Mertan. Ilonydyenue, CBOKWCTBAa U MPUMEHEHUE METaHa. Peakiuy 3aMeneHus
(raoreHupoBaHue), ISTUAPUPOBAHUS K U30MEpU3AIIMU AIKaHOB. LlenHble peakiuu.
CBoOoIHBIE pajiuKalibl. ['aoreHonpor3BoAHbIC AIKaHOB. [{UKI0aTKaHBI.



Kparnsie cBsa3u. HenpenenbHble yraeBoaopoasl. AnkeHsl. CTpoeHHne MoJie-
KYJI, TOMOJIOTHSI, HOMEHKJIATYpa U n3oMepus. SP>-I mOpuausanus. DTeH (ITHUIIEH).
N3omepust nonoxxeHust 1BOMHOU cBsA3u. [IpocTpaHcTBeHHAs U30Mepus (CTEPEOr30-
Mepus).

[TosmyyeHne M XMMUYECKHME CBOMCTBA AJIKEHOB. Peaknuu nprcoeauHEHUs
(ruapupoBaHue, raJlOreHUPOBaHUE, THIpaTaLUs ), OKUCIEHUS U TOTUMEPHU3ALIUU all-
keHOB. [IpaBuno MapkoBHHKOBa. BeICOKOMOJNIEKYIIIpHBIE coennHeHUsA. KauecTBeH-
HBIE pEaKlIMK Ha JIBOMHYIO CBS3b.

AnkanueHsl (IMEHOBBIE YIIIeBO10pObl). 3oMepus u HomeHkIaTypa. JuBu-
Hun  (Oyraguen-1,3). M3omnpen (2-metunOyTtaaueH-1,3). ConpsukEHHbIE TBOMHBIC
cBs3u. [lonyueHne u XuMH4YECKUE CBOMCTBA AJIKaAMEHOB. Peakuny nprucoenHeHus
(rajoreHupoBaHUs1) ¥ MOJUMEPU3ALINU ATTKAIUECHOB.

Anxunbl. AnieTwiieH (3TMH) U ero romojoru. M3omepuss 1 HOMEHKIATypa.
MexknaccoBast uzomepusi, SP-I' ubpuanzanus. XuMudeckue CBOMCTBa aIKUHOB. Pe-
aKIMU MPUCOCANHEHUS, OKUCIIEHUS U TTOJIMMEPU3ALINU aJTKUHOB.

ApeHbl (apoMaThuecKue yrieBosiopoibl). M3oMepust 1 HoMeHkaTypa. ben-
3011. ben3onbHoe K0b10. Tomyos. M3omepus 3amecTuTenen.

XUMHYECKHE CBOMCTBA O€H30Ja U €ro roMoJioros. Peakuun 3amenienus (ra-
JIOTEHUPOBaHUE, HUTPOBAHUE), OKUCIEHUS U IPUCOECIMHEHNS apeHOB. [lecTuuasl.
['eneTnyeckas CBI3b ApEHOB C IPYTUMHM YTIIEBOAOPOJAMH.

[Ipupoaubie UCTOUHUKHU YTIIeBOI0poJoB. [Ipupoausiii raz. Hedts. IlomyT-
HbIe HEPTsHBIC Ta3bl. KaMEHHBIN yTOJIb.

[Tepepabotka Hedtu. [leperonka HedTH. Pektudukannonnas komonHa. ben-
3uH. Jlurpoun. Kepocun. Kpekunr negrenpoaykroB. TepMuueckuii 1 KaTaTuTHde-
CKUM KpekuHru. [luponus.

JemoncTpanun. OTHOIIEHHE AIKAHOB K KUCIIOTaM, 111eJI04aM, pacTBOPY MHep-
MaHraHarta Kajaus u OpoMHOU Bojie. Moiesin MOJIeKyJl TOMOJIOTOB U n3oMepoB. I1o-
Jy4YeHUe aleTuiIeHa KapOuJHbIM criocoOoM. B3anmoselicTBre aneTusieHa ¢ pacTBo-
pOM IepMaHraHaTa Kajiaus 1 OpoMHol Bojoi. ['openne auerunena. Paznoxenue ka-
ydyKa MpU HArpeBaHUM M UCTIBITAHUE MPOAYKTOB pa3yIOkKeHUs. 3HAKOMCTBO € 00-
pasuaMu Kay4uykoB. beH3oi kak pactBoputens. 'openue 6enzona. OTHoleHne OeH-
30712 K OpOMHOI1 BOJie M pacTBOpY MepMaHraHata kanusi. OKucieHue Tojyosia

JlaGopaTopHble onbIThI. MI3roToBICHNE MOAEIEN MOJIEKYJT YTIE€BOAOPOIOB.
O3HakomiieHHE ¢ 00pa3amMu MpOoAYKTOB HEPTenepepadoTKy.

IpakTnueckas padora 1 «IlomydyeHue 3TUIEHA U OMBITHI C HUM

KonTpoasnas padora Ne 1 no remam «Teopust XMMHUYECKOTO CTPOCHUS Op-
TAHUYECKUX COCIUHEHUINY, « Y TIEBOAOPOIBD).

Kucinopoacoaep:xamue opranudeckue coequnenus (11 4)
Kucnopoaconepxaniuie opranndyeckue coequuenus. O THOaTOMHbBIE PeIeIb-
Hble cnupThl. DYHKIIMOHAIbHAS TpyIIa CIUPTOB. M30Mepus 1 HOMEHKIIaTypa ciiup-



TOB. MeTaHo (METHJIOBBINA CIIUPT). DTaHONI (3TUIOBBIN criupT). [lepBUUHbIH, BTO-
PUYHBIN ¥ TPETUYHBIA aTOMBI yTiiepoaa. BogopoaHas cBs3b.

[Tonydenne u xumuyeckue cpoiictBa cnuptoB. CriuproBoe OpoxxkeHue. dep-
MeHTBI. Bogopoansie cBsi3u. PU3HOIOTHYECKOE IEUCTBUE METAHOJIA U 3TaHOJIA. AJl-
KOTOJIM3M.

MHoOroaroMHble COUPTHI. DTUJIEHIJIMKONb. ['uuepuH. XuMHUYECKHE CBOMi-
CTBa MPEICIIbHBIX MHOTOATOMHBIX CITUPTOB. KauecTBeHHAs peakiiusi HA MHOTOaTOM-
HBIE CITUPTHI.

®deHotbl. ApoMaTUYeCcKUe CIUPThl. XUMHUUEcKue cBoicTBa (henomna. Kavecr-
BEHHAsl peakius Ha (PeHOII.

KapGonunbuble coequnenusi. KapOonunbHas rpynmna. AjpJeruinas rpymma.
Aunbnerunsl. Keronsl. I3oMepust 1 HOMEHKIIATypa.

[TonydyeHne U XMMUYECKHE CBOWMCTBA albJECTHIOB. Peakluu OKUCIECHUS U
MPUCOEAUHEHUS alibAeTU10B. KauecTBeHHbIE peaKIuy Ha allbJICTU/IbI.

KapOonossie kucnotel. KapbokcunbHas rpymmna (kapookcorpynna). M3ome-
pUsl 1 HOMEHKJIaTypa KapOOHOBBIX KUCIOT. OJJHOOCHOBHBIE MpEEIbHbIE KApOOHO-
Bble KUCIIOTHI. [lomydeHne 0JHOOCHOBHBIX MPEACIbHBIX KapOOHOBBIX KUCIOT. XHU-
MUYECKHE CBOMCTBA OJITHOOCHOBHBIX MPEJIETbHBIX KAPOOHOBBIX KUCJIOT. MypaBbu-
Has KUCJIOTa. YKCYCHas KUCIIOTa. ALIETaTHI.

Cnoxusie 3pupsl. Homenkinarypa. [Tonydenue, xuMuueckue CBOMCTBA CIIOXK-
HbIX 3¢upoB. Peakuusa srepudukanuu. [llemounoit rumponus cioxxkHoro spupa
(OMBLICHHE).

Kupsl. TBEpAbIE )KUPBI, )KUAKKE KUPbl. CHHTETUYECKHUE MOIOIIUE CPEACTBA.

YrneBoasl. Monocaxapuasl. I'moko3a. @pykrosa. Onurocaxapusl. Jucaxa-
puabl. Caxapo3a.

[Tomcaxapuael. Kpaxman. ['mukoren. Peakuust nonmkoHneHcaunu. Kaue-
CTBEHHas peakius Ha kpaxMmai. [lemtonosa. Anerunnemnionosa. Knaccudukamms
BOJIOKOH.

JemoncTpanumn. PacTBopeHue B alleTOHE pa3IMYHBIX OPTAHUYECKHUX BE-
niecTB. OOpa3ibl MOIOIIUX U YUCTALIUX CPEICTB.

JlaGopaTopHblie onbIThl. OkucieHue atanosna okcuaom meau(Il). Pactrope-
HUE TJIMIEpUHA B BOJIE U peakius ero ¢ ruapokcuaom meau(Il). Xumuyeckue cBoii-
ctBa ¢denona. Oxkucienre Metanans (dTaHans) okcugom cepedpa (). Oxucnenue
MmeTaHajs (3TaHans) ruapokcuaom meau (11).PacTBopuMoCTh KHPOB, JOKa3aTeb-
CTBO MX HEMPEIEIBbHOTO XapakTepa, OMbIJIEHHUE KUPOB. CpaBHEHHUE CBOMCTB MbLIA
YU CHUHTETUYECKHUX MOIOIIUX CpeAcTB. CBOMCTBA TIIFOKO3bl KAK aJIbJETHUIOCTIUPTA.
B3aumoperncTBrue caxapo3bl ¢ TUAPOKCUAOM KaibludA. [IpuroroBienne kpaxmaib-
HOT'O KJIEHCTEpa U B3auMOJIecTBUE ¢ HoaoM. ['maponus kpaxmana. O3HaKOMIICHHE
¢ o0pasiiaMu MPUPOTHBIX U UCKYCCTBEHHBIX BOJIOKOH

IIpakTuyeckas padora 2 «[loxyueHue u cBONCTBAa KAPOOHOBBIX KUCIOTY.



IIpakTuyeckas padora 3 «PernieHue SKCepUMEHTANbHBIX 33]1a4 Ha MOTyyYe-
HUE U PACIlO3HABAHUE OPraHUYECKUX BEIICCTBY.

A30Tcoep:Kale OprannyeckKue coequHeHus (5 4)

A30TcozepKalme OpraHn4ecKnue COeqMHEHNs. AMUHBL. AMUHOTpynna. AHH-
nuH. [loydyeHne 1 XuMU4YeCKue CBOMCTBA aHWJIMHA.

AmuHOKHCIOTEL. 30Mepus 1 HoMeHKiarypa. bunosnsapueii nos. [lentuanas
(amupgnas) rpynna. [lentuanas (amuaHas) cBs3b. XUMHUUYECKUE CBOMCTBA aMHUHO-
kucinot. [lentunsl. [lomumentuae!. I mnouH.

benku. CtpykTypa 6€I1KOBOM MOJICKYJIbI (TIEpBUYHAS, BTOPUYHAS, TPETUYHAS,
YETBEPTUYHAS ). XUMHUECKHE CBOMCTBA OENKOB. J[eHaTypamus u Tuapoau3 OEIKOB.
[{BeTHBIE peakiuu Ha OEIKH.

A3zoTconepxainue rerepouukinueckue coequnenus. [lupunun. [Tuppoan. [u-
pumuavH. [lypuH. A30TUCTBIE OCHOBAHUS.

Hyxknennossie kucnotsl. Hykiieotuapl. KomineMeHTapHbIE a30TUCTBIE OCHO-
BaHMUS.

Xumus 1 310poBbe yeaoBeka. @apmMakoaoruueckas XuMusl.

JlaGopaTopHblii onbIT. [[BeTHBIC peakiuu Ha OEIKHU.

KonTpoasnas padora Ne 2 no temam «Kucinopoacoaepxanme opranmuyie-
CKHE COCIMHEHUS», «A30TCOAEPKAIINE OPraHUYECKUE COCTUHEHUSD.

Xumusi noaumMepos (6 1)

[Tonmumepsl. Ctenenpb nosumepusanuu. Monomep. CTpykTypHoe 3BeHO. Tep-
MOIUIacTUYHbIEe Tonumepsl. Ctepeoperysipabie noauMepsl. [lomustunen. Ilonu-
nponuieH. [lonmureTpadTopaTuiieH.

TepmopeakTuBHble noaumepsl. DeHonodopmanbaeruaibie cMoibl. [lmact-
Macchl. Denorutactel. AMUHOMIACTBL. [IeHomIacThl.

[Ipupoausiii kayuyk. Pe3una. D00HUT.

CuHTETHYECKHE KayUyKH.

Cunrernueckue BosiokHa. Kanpon. JIaBcaH.

JemoncTpanuu. O6pasiibl 1acTMace, CHHTETHYECKUX KayuyyKOB U CUHTETH-
YECKHUX BOJIOKOH.

JlaGopaTopHblii onbIT. CBOMCTBA KanpoHa.

IpakTnueckas padora 4 «Pacnio3HaBaHUE IJIACTMACC U BOJIOKOHY.

Hanpag/ieHusi NPOEKTHOM AeATEJTbHOCTH 00y4alOIIUXCS
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Cornacho 1. 2.1.5 mpuMepHOH OCHOBHOM ITPOrpaMMBbl, Ha YPOBHE CPEIHETO
o01miero 00pa3oBaHus MPUOPUTETHRIMU HAIIPABICHUSMU SBIISTFOTCS:

- COLIMAIIBHOE;
- OM3HEC-TIPOEKTUPOBAHUE;
- UCCJIEI0BATENbCKOE;

- UHXKEHEPHOE;

- UHQOPMALIMOHHOE

le/IMepHBIe HanpaBJICHUA HpOQKTHOi/'I JACATCJIBbHOCTH oﬁyqaloumxcn:

1. JleaTenpbHOCTH, HANIPABJICHHAS HA PEIICHUE OMPEIeTICHHBIX TPOOJIEM CO-
IUyMa, €ro TpaHCc(hOpPMaIlMU U MOBBIIIEHNE Ka4eCTBa KU3HU C TIOMOIIbIO XUMUH.

2. Cunre3 uaeu 1 opOpMIICHHOTO JOKYMEHTaJIbHO Ha0opa AelcTBUM 10 €€
peanu3anuy B 00JaCTH XUMUH, B pE3yJIbTaTe KOTOPBIX MOSBISETCS MPOAYKT,
yCIIyTa WM TEXHOJIOTHSL.

3. [IpoBenenue ucciaenoBaHus B 00J1aCTU OpraHMUECKON WIIM HEOpraHuye-
CKOM XMMUH U OIICHKA MOJYYEHHBIX PE3yJIbTaTOB B COOTBETCTBUM C IOCTaBJICH-
HBIMU LEJISIMH.

4. Ucnonb30BaHNE HAYYHOW U TEXHUYECKOW MH(OpMAaLUU B 00JaCTH XUMHUH
JUTSL CO37IaHMsI HOBOM CHCTEMBI, HOBOTO YCTPOMCTBA WITH TpOIiecca, TPUHOCSIIINX
OIPEIEIIEHHYO MOJIB3Y.

5. Coop, aHanM3 U OpelcTaBlieHne WH(POPMALMU M0 XUMHH: UCTOPUUYECKHE
0030pbI CTAHOBIICHUS M PA3BUTHA U3YUCHHBIX MMOHSATHI, TEOPUI, 3aKOHOB; )KU3Hb U
JESITEIbHOCTD BBIAAIOIIMXCS YUYEHBIX-XUMHUKOB.

11 kaacc (34 v)
IToBTOpenue kypca xumum 10 kiaacca (1 4)

Teopernueckue ocHOBbI Xumum (19 4)

Baxknelime XuMU4eCcKue MOHATHS U 3aKOHbI. XUMUYECKUHN 3JIEMEHT. ATOM-
HbI HOMEP. MaccoBoe uncno. Hyknunasl. Pagnonykinuast. U30Tonsl.

3aKOH COXpPAHEHHUSI MACChl BEIIECTB. 3aKOH COXPAHEHHS W MPEBPAILLICHUS
sHepruu. Jledext Macchl.

[Tepuoauyeckuii 3akoH. DynekTpoHHass KoHurypauus. ['paduueckas siex-
TpoHHas dopmyna. PacnpeneneHrue 3JIEKTPOHOB B aTOMax 3JIEMEHTOB MaJIbIX U
OOJBIINX TEPUOMOB, S-, p-, 0- u f-amemenTsl. JlanTaHouabl. AKTHHOMIBI. VCKyC-
CTBEHHO MOJIYUYE€HHBIE 3JIEMEHTHI. BalleHTHOCTh. BaneHTHBIE BO3MOKHOCTH ATOMOB.
BonoponHssie coennHeHus.

Crpoenue BemiectBa. MonHas cBsi3b. KoBaneHTHast (mosisipHasi U HETIOJSIpHAs )
CBsI3b. DJNEKTpoHHAs popMyna. Merayummueckas cBs3b. BomopoaHas cBs3b.

['uOpunr3anns aTOMHBIX OpOUTANIEH.
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Kpucramnibel: aTomMHble, MOJEKYJISIPHBIE, HOHHBIE, METAJUIMYECKHE. DIIEMEH-
TapHas sTYEUKa.

[Homumopdusm. Ilomumopdusie mMomudukamuu. Asnorponus. M3zomepus.
['omonorust. XuMUYECKUN CHHTES.

Xumuueckue peakuud. OKACIUTENbHO-BOCCTAHOBUTEbHBIE peakuuu. Peak-
IIUU Pa3JI0KEHUS, COSTUHEHMS, 3aMelIeHHsI, 0OMeHa. DK30TepMUIECKHE U SHAOTEP-
Mudeckne peakiuu. OOpaTuMbie M1 HeoOpaTuMble peakiuu. TermnoBoi 3 dekT pe-
akuuu. 3akoH ['ecca. Tepmoxumuueckue ypaBHeHus. Tersora oOpazoBanus. Ten-
JI0Ta CTOpPaHUA.

CKopoCcTh XUMHUYECKOUN peaKki. AKTUBUPOBAHHBIN KOMIUIEKC. 3aKOH JEHUCT-
BYIOIIMX Macc. KnHeTH4eckoe ypaBHEHNE PEAKIUU.

Karanu3. Katanuzarop. UaruOutop. 'oMOreHHbIN U reTepOreHHbIN KaTauus.
Karanmutnyeckue peakuum.

Xumnyeckoe pasHoBecue. [Ipunnun Jle [latense.

PactBopnl. Jlucnepchbie cuctembl. PacTBopbl. ['pyboaucnepcHbie CUCTEMBI
(cycnien3uu 1 3myJibcun). Kosougaeie pacTBOPHI (30511). A3PO30JIH.

CnocoObl BeIpaXX€HUsI KOHIEHTPALMKH PAacTBOPOB. MoJisipHast KOHIIEHTPALIHS
(MOJISIPHOCTB ).

DNEeKTPOJIUTHI. DIIeKTpoiauTHuecKas nuccouuanus. CTeneHp AUCCOLUMALUU.
Koncranrta auccounanuu. Bonopoausliii mokasarens. Peakiiuym noHHOro ooOMeHa.
['maposn3 oprannyeckux BemectTs. ['uaponns conen.

DNEeKTPOXUMHUYECKUE peakuuH. [albBaHUYECKUH DSJIEMEHT. OJIEKTPOJBI.
Anon. Karon. Akkymymnsitop. TONIUMBHBIN 37IEMEHT. DNEKTPOXUMHUSL.

Pan crangapTHBIX 3JEKTPOAHBIX MOTEHUMANOB. CTaHIAapTHBIE YCIOBHSL.
CrangapTHBIA BOJAOPOIHBIN SJICKTPOI.

Koppo3sus metammoB. XumMudeckas U 3JIEKTPOXUMUYECKast KOPPO3HSL.

DIIEKTPOIU3. DIEKTPOJIN3 BOJAHBIX PACTBOPOB. DIEKTPOIU3 PACIIIABOB.

JemoHcTpanuu. MoJienu MOHHBIX, aTOMHBIX, MOJIEKYJISIPHBIX U METaJlIhye-
CKUX KPUCTAIMYECKHUX pEIETOK. Moaenu MOJIEKyl H30MEpOB U rOMOJIOroB. Pasz-
JUYHBIE TUITBI XUMUYECKHUX PEaKUU, BUCOOIBITHI 10 OPraHUYECKON XUMHH.

JlaGopaTopHblie onbIThI. V3yueHne BIUsSHUS pa3IndHbIX (PaKTOPOB Ha CKO-
POCTh XUMHUYECKUX peakuuid. OnpeaeneHue peakiuuu cpeibl YHUBEPCaIbHbIM UHIU-
KaTopoM. ['maposms coiei.

IpakTnueckas padora 1 «IIpurorosieHre pacTBOPOB C 3aJJaHHOW MOJISIP-
HOW KOHIICHTPALUEN».

KonTtpoJuabnas padora Ne 1 no teme «TeopeTUuecKkrue OCHOBbI XUMUI.

Heoprannueckasi xumus (11 4)

Mertannel. CiocoObl ToTyueHuss MeTaioB. JIErkue u TSHKETbIE METallIbl.
JlerkomiaBkue U TyrolulaBKue MeTajuibl. MeTtamyeckue 31eMeHTsl A- u b-rpynm.
Menp. lHunk. Turan. Xpom. XKenezo. Hukens. [Inatuna.
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Cmagsl. Jlerupytomue no6aBku. YépHeie MeTaiuibl. [[BeTHBIE MeTauibl. Yy-
ryH. Ctaib. JlerupoBaHHBIE CTAIIN.

OxcHbl ¥ THAPOKCUIBI METAIIOB.

Hewmeramisl. IIpocTeie BemecTBa — HemeTaiuibl. Yriepona. Kpemunii. A3or.
docdop. Kucnopoa. Cepa. @rop. Xiop.

Kucnorneie oxcuapl. Kucnopoaconepskamue kuciaotbl. CepHas KHCTIOTA.
A30THas KucioTa.

BonoponHsie coequHEHNS] HEMETAILIIOB.

I'eneTnueckas CBSI3b HEOPraHUYECKUX U OPTAHUYECKHUX BEILIECTB.

JemoncTpanuun. O0pa3ibpl METaNIOB U UX COEAUMHEHUH, ciiaBoB. B3anmo-
JIENCTBHUE METAJUIOB C KHCIOPOJOM, KUCIOTaMH, Booi. JlokazarenbcTBo amdoTep-
HOCTH aJIFOMUHUS U €ro THAPOKcHaa. B3auMonencTBiue Mein | 5Keje3a ¢ KUCIOpOo-
JIOM; B3aUMOJICHCTBUE MEJIU U JKeJie3a ¢ KUclIoTaMu (cepHas, consiHas). [lonyuenue
rugpokcusioB meau (1) u xpoma(Ill), oxkcuaa meau. BzaumopaeiicTBre OKCUAOB U
TUJPOKCUIOB METAJIIOB C KUCIO0TaMHU. JlokazaTenbCTBO aM(pOTEPHOCTH COETUHECHUIMA
xpoma (III). O6pa3iel HemeTawioB. Mojaenn KpUCTALTHYECKUX PEMIETOK aliMas3a u
rpadurta. [loaydeHre aMmmMuaka u XJIOPOBOJIOPO/ia, PACTBOPEHUE UX B BOJIE, JOKa3a-
TEJIBCTBO KHUCIOTHO-OCHOBHBIX CBOMCTB 3TUX BellecTB. CKUTaHUE yTJIS U CEPhI B
KHCJIOPOJIE, OIPEAEIEHNE XUMUYECKUX CBOMCTB ITPOAYKTOB Cropanus. Bzanmonei-
CTBHE C MEJIbI0 KOHIIEHTPUPOBAHHON CEPHOI KUCIOThI, KOHLIEHTPUPOBAHHOM U pa3-
OaBJICHHOW a30THOM KUCJIOTHI.

IIpakTuyeckas padora 2 «Pemenue sKkCnepruMEHTANBHBIX 3a/1a4d 10 TEMe
«Metaiuibry.

IIpakTnueckas padora 3 «Pemenne >KcrepuMEHTANBHBIX 3a7a4 10 TeMe
«Hemerammp».

Konrpoasnas padora Ne 2 no reme «Heoprannueckas XuMush».

Xumus v Ku3Hb (3 4)

XUMHYECKasi TPOMBIIUIEHHOCTh. XUMUYECKask TEXHOJIOTUA.

XUMHUKO-TEXHOJOTUYECKUE NPUHLIUIBI TPOMBIIIJIEHHOTO TIOJIYYECHUSI METaJI-
noB. UépHas metamnyprus. [IpousBosictBo uyryHa. JlomeHHast neuysb. ArjioMmepanus.
[Tpon3BoactBo ctanu. Kuciopoausiii KOHBEpTEP. be30TX01HOE MPOU3BOACTRBO.

Xumust B Ob1Ty. [IpoaykTsl nutanus. beitoBas xumus. OTaen0YHbBIE MaTEPH-
anbl. JIekapcTBEHHBIE MpenapaTbl. JKOJOrMYecKuii MOHUTOPUHT. [IpenenbHo gomy-
CTUMBbIE KOHILICHTPALIUH.

JemoncTpamun. O0pa3isl CpencTB OBITOBOM XUMHUHU, WHCTPYKIIUU TIO UX
MIPUMEHEHUIO.

Hcnosib30BaHue pe3epBHOTO BpeMeHH
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B cBsi3u ¢ TeM, 4TO B aBTOPCKOM MporpaMMme Ha u3yuyeHue Xumuu B 10-m
KJ1Iacce oTBoauTCs 35 4, a B paboueit mporpamme 34 4, MpOU30IILIO CICAYIOIIEE 13-
MEHEHHUE: COKpalleHue Ha 1 yac 3a c4eT pe3epBHOIO BPEMEHHU.

Tak:xe B CBSI3U C TEM, YTO B aBTOPCKOW MPOrpaMMe Ha U3yUYECHHUE XUMUU B
11-m knacce otBoauTcs 35 4, a B paboueit nporpamme 34 4, mpoU301LIO0 CIAEAYIO-
1iee M3MEHEHHUE: COKpaleHne Ha 1 yac 3a cueT pe3epBHOIO BPEMEHHU.

OcHamenue yueOHOro mpoumecca

1) namypanvhvie 06bekmbL: KOJICKIIUH MUHEPAIOB, TOPHBIX ITOPOJI, METaJ-
JIOB U CIIJIABOB, MUHEPAJIbHBIX yI00PEHHI, TJIacTMAcC, Kay4yKOB, BOJIOKOH,CIIMBOY-
HOE, MOICOJIHEYHOE MACJIO);

2) Xxumuueckue peaxkmuevl. OOpa3Ibl IMPOJYKTOB HedTenepepadbOTKH,
CoHsOH, Bry, KMnOs, H2SO04(paz6.),H2S04(xon11.), CoHsOH,CuO, rmmmepuH,
Bojia nuctuwiupoBanHasi, Cu(OH),, penon kpuctammaeckuid, 10% pactsop NaOH,
FeCls, stanans, Ag,0, CH;COONa, CH3;COOH, Mg, Zn, ¢henondraienH, n3oaMu-
noBeiit ciupt, AgNO3, NH3,maprapun, oOpaser] ritoko3bl, (PpyKTO3bl, caxapo3sl,
TUCTHIUTMpOBaHHAs Boja, Jakmyc, 0,5% pactBop rmoko3sl, [Ag (NHs)2]OH, 2%
CuS04,Ca(OH),, p-p 6enka, HNO3 (koni.), CuSO4, Pb(CH3COOH),, kampoH,
HNO3(pa30.), aneton,Fe, yausepcanbHas nnaukatopHas oymara, NaCl, KCI, pac-
tBoprINa,COs3, ZnCl;,NaNOs, Cu,Fe , Cr, Al, AI(OH);, CaCl,, CuSO4*5H-0,
MgCO3, (NH4)ZSO4, CU(NOg)z, Na,SO,4, KNOs3, B&Clz, BaSOy, A|2(804)3, Na,COs,
NaCl, Na;S, Na;S0s;, K,COs3, K;SO4, NHACI, CaCO3, CuO;

3) xumuueckas nocyoa: TMPOOUPKH, Ta300TBOAHAS TPYOKa, IITATHUB, CITHP-
TOBKA,CTCKJISTHHAS TPYOKa-XOJIOAMIBHHK, TUTEIbHBIC IUMIIB, (haphopoBast Jaiika,
CTEKJISTHHAS T1aJIovKa, IMUTMETKH, CTakaH, IpoOKa, Beckl, koaoa 100 mur;

4) pasnu4HBIC NPUOOPLL, annapamvl U YCMAHOBKU . BBITSHKHOM mKad);

5) mooenu u 0bpazyvi: MOJIEKYJIBI OPrAaHUYCCKUX BEIIESCTB, 00Pa3Ilbl OPTaHH-
YECKUX BEIICCTB M MaTEPHAIOB, 00pa3Ilbl IIacTMAacc, 00pa3iibl KayuyKOB, CAHTCTH-
YECKHE BOJIOKHA, MOJIENIM MOHHBIX, ATOMHBIX, MOJIEKYJISIPHBIX M METAJUTMYECKUX
KPUCTAJUTMYECKUX PEIIECTOK, MOJACIN KPUCTALIHYCCKUX PEIIETOK ajiMa3a W rpa-
¢dbuta, 0Opa3Ipl METAJIIOB U UX COSAUHCHHM, CIIJIaBOB 00pa3Iibl MOIOIIMX M YUCTS-
IIUX CPEACTB, HHCTPYKIIMH 110 UX MPUMCHCHHUIO;

6) mabauyvt nocmosnnoco sxcnonuposanus . «llepuonuyeckas cucTema
omudeckux anemeHToB JI. . MenneneeBay, « Tabmuiia pacTBOPUMOCTH KHCIIOT, OC-
HOBAHUI U COJIel», « DTEKTPOXUMUUYECKUH Pl HAMTPSYKEHUN METAJIIOB» U Jp.;

7) 9KpanHO-38yK08ble CPEOCMBEA 00YUeHUS.

OTHoOIIICHHE aJIKaHOB K KHCIIOTaM, IIeoYaM, pacTBOpY IepMaHTaHaTa Kalvs |
OpoMHOI Bojie (BUEOPHITBM);

[Tomydyenue areTmineHa kapOUIHEIM criocoOoM. B3anmoelicTBre aleTusaeHa ¢ pac-
TBOPOM I€pMaHraHaTa Kajausi u OpomHoit Bojoil. ['openue anerunena. Paznoxxenue
Kay4yKa Npy HarpeBaHUH U UCIIBITAHKUE MPOIYKTOB PA3JI0KEHUs. 3HAKOMCTBO C 00-
pas3lamu KayuyKoB (BHACODUIbM);
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benson kak pactBoputenb. ['openne Oenzona. OTHomeHue O6eH307a K OpOMHOMN
BOJIC M pacTBOPY INepMaHTaHaTa kanus. OKuciaeHue Toayosa (Buaeopmibm);
PacTBopeHue B alleTOHE pa3IUYHbIX OPraHUYECKUX BEUIECTB (BUACOPHUIBM);
N3o00paxeHne « XuMuueckast CBsI3b»;
N3o6paxeHne ¢ pa3mMyHbIMUA TUTIAMH XUMUYECKUX PEAKIUil;
BuaeoonsITel 0 OPraHuv4eCcKOrd XMMHIH;
[TosryyeHne aMMuaka U XJI0pPOBOAOPOJA, PACTBOPEHHE UX B BOJE, JOKA3aTEIbCTBO
KHCIJIOTHO-OCHOBHBIX CBOMCTB 3THX BeleCTB; CIKUraHue YIiis U Cephl B KUCIOPOJIE,
OIpe/IeNICHNEe XMMHUECKUX CBOMCTB MPOAYKTOB cropanusi. Bzaumonelictsue ¢ Me-
JIb0 KOHIIEHTPUPOBAHHOM CEPHOM KHUCIIOTHI, KOHIIECHTPUPOBAHHOW U pa30aBIEeHHON
a30THOU KUCIJIOTBI. CKUTaHME YT U CEPBI B KUCIOPOE, ONPEIEICHUE XUMUYECKUX
CBOMCTB INPOAYKTOB CropaHus. B3zaumMozeicTBue ¢ MeAbl0 KOHIICHTPUPOBAHHOU
CEpHOM KHCJIOThI, KOHUEHTPUPOBAHHOM U pa30aBICHHON a30THOM KUCIOTHI (BUAEO-
OTIBITHI);

Kabunet xumun 000py10BaH ceUaIbHBIM JEMOHCTPALIMOHHBIM CTOJIOM.

Y4yeHn4YecKue CTOJIbl UMEIOT MOKPBITHE, YCTOMYMBOE K IEUCTBUIO arpeCcCUB-
HBIX XMMUYECKUX BEIIECTB, U 3alIUTHbIE OOPTUKH 110 HAPYKHOMY KpaIo.

Kabuner xumuu 0OOpYJOBaH BBITSKHBIM IIKA(QOM, PpAaCIONOKEHHBIM Yy
HapY’KHOM CTEHBI BO3JIE CTOJIA YUHUTEIIS.

Jliis mpoBeieH!s! TaOOPATOPHBIX OMBITOB UCIIOJIB3YIOTCS TOJIBKO MUHHU-CIIHAP-
TOBKH.

8) Texuuka: MHOTO(YHKIIMOHAILHOE YCTPOUCTBO, HOYTOYK, MPOEKTOP, HH-
TE€paKTUBHAs JOCKA.

B kaOuHeTe XUMUU UMeeTCs anmeyka CAEAYIOLUIEro COCTaBa:

1) KryT KpOBOOCTaHABIMBAIOIINI, pE3UHOBBINA — | WIT.; 2) My3bIpb AJIA JbAA
(6o runorepMuyecKuid makeT) — 1 wt.; 3) OMHT CTEPUIIbHBIN, ITUPOKUI — 2 IIIT.;
4) OMHT CTepUIIbHBIN, Y3KU — 2 TIT.; 5) OMHT HecTepuIbHBIA — | IT.; 6) canderku
cTepuiibHbIe — 2 y1.; 7) BaTa cTepuiibHas — | mauka; §) jgedkomiacteiph cM — 1
KaTylika, 5 cM — | karyiika; 9) 0akTepuIuIHbIN JTEUKOIIIACTHIPh Pa3HOI0 pa3Mepa
— 20 mwr.; 10) cnuproBoil pacTtBop Hoxa 5%-Helii — 1 daakon; 11) BoaHkIil pac-
TBOp aMMUaka (HalaThIpHBIA COUPT) B amnyiax — 1 yi.; 12) pacTBop nepokcuaa
Bojopoaa 3%-ueiil — 1 yn.; 13) nepmaHranat Kainus KpucTauIndyeckuii — 1 yIL.;
14) ananerun 0,5 T B Tabnerkax — 1 ym.; 15) Hacroiika Banepuansl — 1 ym.; 16)
HOKHUIIBI — | 1mT.
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3. TemaTnuyeckoe MJIaHUPOBaAHHE

10 kaacc
Ne TeMbl, BXOJAIII1E B OCHOBHOE coJiepKaHue XapakTepucTUKa OCHOBHBIX BUJIOB JI€- OCHOBHEIE ABTOpCKast Pabouas
/i coj/iepXaHue mpeaMeTa 10 TEMaM SITEJIBHOCTU YYE€HHKA (Ha YPOBHE HaIpaBJIEHUsl | [Iporpamma | mporpaMmma
y4eOHBIX AEHCTBUIN) BOCIIUTATEIbHON
NEeATEILHOCTH
1
TEOPUSA XUMHNYECKOI'O CTPOEHUS OPTAHUYECKHUX COEI[I/IHEHI/Ifl. 3 3
q q
MNPUPOJA XUMHNUYECKHUX CBSI3EN

1.1 | Oprannueckas xumMus. Xumu- | 1. [Ipeamer opranudeckoit | OOBSICHATH, TOUEMY OPTraHUYECKYIO 2,3 34q 34q

4yecKoe cTpoeHue. Teopus Xu-
MUYECKOTO  CTPOEHHS  Be-
LIECTB.

Yraeponssiii ckener. M3ome-
pus. M3omepsl. OHepreTuue-
CKH€ YPOBHH U MTOJYPOBHHU.
DJeKTpOHHBIE OpOUTAIIH.
S-DNEKTPOHBI U P-3JIEKTPOHBI.
CnuH anexkrpona. CriapeHHbIE
JJIEKTPOHBI. OneKTpoHHas
KoHurypamus. ['papuueckue
ANEKTPOHHBIE (OPMYIIBL. T-
CBs13b, O-CBsI3b. MeTonl Ba-
JIGHTHBIX cCBsized. DyHKIHO-
HaJIbHAS Tpynmna

XUMHH. Teopuss XUMUYECKOTO
CTPOCHUS OPTaHHMYECKUX Be-
LIECTB.

2. CocTosiHUE 3IEKTPOHOB
B aTOMe. DJIEKTPOHHAs IPpUpoJa
XAMHAYECKHX CBSI3€H B OpraHu-
YECKUX COCIMHEHMSIX.

3. Knaccudukanus opranu-
YECKUX COeIMHEHMH.
Jdemoncrpanuu. O6pasiis! op-
TaHWYECKUX BELIECTB U MaTepH-
anoB. Mozenn MOJIEeKyJl OpraHu-
YECKHX BEILECTB

XMMMUIO BBLIEIWIN B OTJEJIBHBIN pa3-
JeJ1 XUMHH.

IlepeuncnaTb OCHOBHBIE PEAIOCHLI-
KM BOSHMKHOBEHMSI TEOPUU XUMUYE-
CKOTO CTPOEHHS.

Pa3znuuath TpM OCHOBHBIX THIIA yTJie-
POIHOIO CKEJETa: pa3BETBIEHHBIN,
HEPAa3BETBIEHHBIN U IUKJINYECKHUH.
Omnpenensars HaaM4ue aTOMOB YIJIe-
poJia, BOJOPO/Ia U XJI0pa B OpraHuye-
CKHX BEILECTBaX.

Pa3znuyath MOHATHS «3IEKTpPOHHAs
000JI0YKa» U «IJIEKTPOHHAs OpOH-
Tanby». M1300paxkars 2JIeKTPOHHbBIE
KOH(UTypaIiy aTOMOB 3JI€MEHTOB |-
r'0 U 2-T0O NEPHOJOB C IOMOUIBIO IJEK-
TPOHHBIX U IpahUUECKUX IIEKTPOH-
HBIX (OPMYIL.

OOBACHATH MEXaHU3M 00pa30BaHUS U
0COOCHHOCTH T- M G-CBSA3EH.
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Ne Temsl, BXOAAIME B OcHoBHOE coJepkaHue XapakTepucTruKa OCHOBHBIX BUJIOB JIe- OcHoBHbIE ABropckast | Pabouas
n/n COJIepKaHue IIpeIMeTa 110 TEMaM STEJILHOCTH yY€HUKa (Ha ypOBHE HaIpaBJIEHUsl | Mporpamma | mporpamma
y4eOHBIX AEHCTBUIN) BOCIIUTATEIbHON
JeSATEIIbHOCTH

Omnpenensitb NpUHAAIEKHOCTh Opra-

HUYECKOTO BEIECTBA K TOMY WJIU

WHOMY KJIACCy TI0 CTPYKTYpPHOH pop-

MyJIe

2 YIJIEBOAOPObI 9y 9y
2.1 [IpenenbHbIe yriieBOAOPOIABI — aJKaHbI 24 24
[IpenenbHble  yrieBoaoponsl | 4. DJEeKTPOHHOE U PO- OOBsCHATH TPOCTpaHCTBEHHOE cTpoe- | 1, 2, 3

(amkanbl). Bo30yxaéHHOE CO-
CTOsIHME atoMa yriepoxa. ['u-
Opuan3anusi aTOMHBIX OpOu-
TaJen.

I'omonoru. T'omonornueckas
pasHocTh. ['omosormyeckui
psan. MexnyHapoaHasi HOMEH-
KJIaTypa OpraHUYecKUX Be-
mects. M3omepus yriepon-
HOTO CKEJIeTa.

Peaknuu 3amenenus (rajiore-
HUPOBaHUE),  JETUIPUPOBA-
HUS, U30MEPU3ALNN AJIKAHOB.
enusie peakuuu. CB0OOA-
Hble paaukaisl. ["amorenonpo-
U3BOJHBIE ankaHoB. [lukiio-
AJIKaHbBI

CTPaHCTBEHHOE CTPOCHUE AJIKA-
HOB. ['oMo0ry u u3oMepsl aji-
KaHOB.

5. Meran — npocTenimunii
MpeCTaBUTEND alKaHoOB. [{uk-
JIOQJIKAHBI.

JdemoncTpauuu. OTHOIICHHE

AJIKAaHOB K KHCJIOTaM, 1II€jio4aMm,

pacTBOpy NepMaHIraHaTa Kalus
u OpoMHOI BoJie.
JlabopaTopHblii onbIT. M3ro-

TOBJICHHUE MOJEIEH MOJICKYII YT-

JICBOAOPOA0B

HUE MOJIEKYJI aJIKaHOB Ha OCHOBE
MPEACTABICHUI O THOPUIU3AIINH OP-
OuTasieil atoma yriaepoja.
W3roraBnuBaTh MOEIN MOJIEKYJ aJl-
KaHOB, pyKOBOJCTBYSICb TEOpUEH XU-
MHUYCCKOI'0 CTPOCHHUA OPraHNYCCKUX
BEIIECTB.

OTnAn4aTh rOMOJIOTH OT U30MEPOB.
Ha3piBaTh asikaHbl 10 MEXAYyHAPOA-
HOM HOMEHKJIaType.

CocTaBnsATh ypaBHEHUS XUMUYECKUX
peakiuii, XapaKTepU3yOIIUX XUMHUYE-
CKH€ CBOMCTBA METaHa M €ro TOMOJIO-
TOB.

Pemiate pacué€tHble 3a/1a4u Ha BBIBOJL
(hOopMyJIBI OPraHUYECKOTO BEIECTBA
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Ne Temsl, BXOAAIME B OcHoBHOE coJepkaHue XapakTepucTruKa OCHOBHBIX BUJIOB JIe- OcHoBHbIE ABropckast | Pabouas
n/n COJIepKaHue IIpeIMeTa 110 TEMaM STEJILHOCTH yY€HUKa (Ha ypOBHE HallpaBJI€HUs | [Iporpamma | porpaMma
y4eOHBIX AEHCTBUIN) BOCIIUTATEIbHON
JeSATEIIbHOCTH
2.2 HenpenenbHbie yrieBogopoibl (aIKEHbl, aJIKaJUEHbl U aJTKUHBI) 44 4y
Kpatnsbie cBs3u. Henpenens- | 6. Henpenenbable yriieBo- | OOBICHIATH MPOCTPaHCTBeHHOE cTpoe- | 1, 2, 3

HBIE YTJIE€BOIOPOAbI. AJIKEHBI,
sp?-I'm6puu3anms. DTeH
(aTUTIEH).

N3oMepust monoxeHus 1BOK-
HoM cBsA3U. [IpocTpancTsen-
Has U30Mepus
(crepeonzomepus).

JOpOABl. AJTKEHBI: CTPOCHHUE MO-
JIEKYJI, TOMOJIOTUS U U30MEPU.
[Tonyuenue, cBOKCTBA U ITpUME-
HEHHE aJIKEHOB.

7. I[lpaxmuueckas paboma 1
«ITomydeHue 3TuUIEHA U OMBITHI
C HHM.

HUE MOJIEKYJIbI 3TUJICHA Ha OCHOBE
MpEJCTaBICHUN 0 THOpUIN3AIUU
aTOMHBIX OpOHTasel yriepoaa.
N300paxkaTh CTpyKTypHBIE (OPMYIIBI
QJIKEHOB U UX U30MEPOB, Ha3bIBaTh aJl-
KEHBI 110 MEX1yHapOIHON

18




Ne Temsl, BXOAAIME B OcHoBHOE coJepkaHue XapakTepucTruKa OCHOBHBIX BUJIOB JIe- OcHoBHbIE ABropckast | Pabouas
n/n COJIepKaHue IIpeIMeTa 110 TEMaM STEJILHOCTH yY€HUKa (Ha ypOBHE HaIpaBJIEHUsl | Mporpamma | mporpamma
y4eOHBIX AEHCTBUIN) BOCIIUTATEIbHON
JESTEIbHOCTH

Peakuuu npucoeuHeHust 8. AJKa ueHBbl. HOMEHKJIATYPE, COCTABIATH (POPMYIIBI

(rugpupoBaHue, rajgoreHupo- | 9. ALIETUIJIEH U €r0 TOMO- QJIKEHOB 110 UX Ha3BAHUSM.

BaHUE, TUpaTalus), OKUCie- | JIOTH. CocTaBnaTh ypaBHEHUS] XUMHUUECKHUX

HHUS ¥ IoiuMepu3anuu anke- | Jlemoncrpanuu. Mojenu Mone- | peakiui, XapakTepU3yoInuX XuMH4Ie-

HOB. BricOKOMONIEKYIJIApHBIE | KYJI TOMOJIOTOB U H30MEPOB. CKHE CBOMCTBA aJIKEHOB.

coenunenus. KauectBennsle | [losyuenue anerunena kapoua- | [losmyuaTs sTHIIEH.

peakIMy Ha JBOMHYIO CBS3b. | HBIM criocoboM. B3aumoneii- Jloka3pIBaTh HENPENEIbHBIN XapaKTep

AJnkanveHsl (IMEHOBbIE yIile- | CTBHE alleTUJIeHa C paCTBOPOM STWJIECHA C IIOMOILBIO Ka4e€CTBEHHOM

BO10poibl). JluBuHua (OyTa- | mepmaHrasara Kajius U Opom- peaKuuy Ha KpaTHBIE CBA3H.

nuen-1,3). M3omnpen (2-me- HOM Boaou. ['openue anerunena. | CocTaBisATh ypaBHEHUS XUMUYECKUX

tunoyrtaauen-1,3). Conps- Pasnoxxenne kaydyka mnpu peakuuii, XapakTEpU3YIOLUX Helpe-

KEHHBIE IBOMHBIE CBA3U. Pe- | HarpeBaHWU U UCHBITAHUE NIPO- | JEJIBHBIN XapaKTep alKaJueHOB.

aKIUM MPUCOEIMHEHN (Tallo- | IyKTOB Pa3yioKeHHsl. 3HAKOM- OOBACHATH SP-TUOPUAN3AIUIO U ITPO-

TeHUPOBAHU) U CTBO C 00pa3lamMM Kay4yKoB CTPaHCTBEHHOE CTPOEHUE MOJIEKYJIbI

19umun19punzanum anxaane- alleTUJIeHa, Ha3bIBaTh TOMOJIOTH a1le-

HOB. TUJIEHA 110 MEKIYHapOJHOU HOMEH-

Auerunen (3TuH). Mexkiac- KJIaType, COCTAaBJIATh YPaBHEHUS peak-

COBAas1 U30MEpHsI. SP- AN, XapaKTEPU3YIOLIIUX XUMUYECKHE

['uOpuan3anust 371eKTPOHHBIX CBOMCTBA alleTUJICHA

opOuTaneii. Peakuuu npuco-

€IMHEHUs, OKUCIIEHUS U T0-

JTUMEpU3AINH aJTKUHOB
2.3 ApeHBbI (apoMaTHYECKHE YTIIEBOIOPOIBI) l g lu
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Ne Temsl, BXOAAIME B OcHoBHOE coJepkaHue XapakTepucTruKa OCHOBHBIX BUJIOB JIe- OcHoBHbIE ABropckast | Pabouas
n/n coJiep;KaHue IpeaMeTa 110 TEMaM STEJILHOCTH yY€HUKa (Ha ypOBHE HaIpaBJIEHUsl | Mporpamma | mporpamma
y4eOHBIX AEHCTBUIN) BOCIIUTATEIbHON
JESTEIbHOCTH
Apensl (apomatnueckue yrie- | 10. benzon u ero romosioru. | OOBSICHITH SJEKTPOHHOE U TIpocTpaH- | 1,2, 3,6
Bos10poibl). benson. bensonb- | CBoiicTBa O€H30i1a M €70 TOMO- | CTBEHHOE CTPOEHUE MOJIEKYJIbI O€H-
Hoe KoJibl[o. Tonyon. M3ome- | 10ros. 30J1a.
pus 3amectutenei. Peakuuun | JdemoncTpaumu. benszon kak N3o0paxaTs CTPYKTYpHYIO (OPMYITY
3aMeleHus (raJoreHupoBa- pactBopuTeib. ['openue 6eH- OeH30I1a ABYMSI CIIOCOOAMH.
HUE, HUTPOBAaHUE), OKUCIeHUs | 301a. OTHOLIeHHe OeH30I1a K OOBscHATD, Kak CBOMCTBA OeH30J1a
U IPUCOEIUHEHNUS aPEHOB. OpOMHOI1 BO/IE M pacTBOpY Mep- | 00yCIOBJICHBI CTPOSHHEM €T0 MOJIe-
[Tectunuapl. ['eneTnueckas MaHrasara kanus. OkucieHue KYJIBI.
CBSI3b aPEHOB C APYTUMH yI- | TOJyoOja CocTaBniTh ypaBHEHUs peakuil, xa-
JI€BOJOPOAAMU PaKTEpU3YIOINX XUMAYECKHE CBOM-
cTBa O€H30J1a U €ro TOMOJIOTOB
2.4 [TpupoHbIE HCTOYHHUKH U TIepepadoTKa YIJIeBOI0POJIOB 2y 2y
[Mpuponnsrii ra3z. Hedrs. [To- | 11. [TpupoaHbIe HCTOYHUKH | XapaKTepu3oBaTh COCTAaB MPUPOAHOTO | 2, 3, 6
nyTHbIe HeTsHbIe ra3sl. Ka- | yrieBonoponos. Ilepepabotka rasa v IOIyTHBIX HE(TAHBIX ra30B.
MEHHBIN yroisb. [leperonka HedtH. XapakTepu3oBaTh CIIOCOOBI Iepepa-
HedTH. Pextupukanm20umn | 12. KonTtposbnas padora 60TKHM HEPTH.
konoHHa. bensun. Jlurponn. | Ne 1 mo remam «Teopust 20umu- | OOBICHATH OTAMYNE OSH3MHA IPSIMO
Kepocun. Kpexunr nedre- MYECKOTO CTPOEHHs OpraHuye- | MePEeroHKU OT KPeKUHIr-OeH3uHa
npoaykros. [Inpomms CKHMX COETMHEHUIN», « YTIIEBOJO-
POIBI».
JlabGoparopHbiii onbIT. O3Ha-
KOMJICHHE ¢ 00pa3iamMmu MpoIyK-
TOB He(TenepepaboTKu
3 KUCJIOPOACOAEPKAIINE OPTAHUYECKHUE COEAUHEHNWSA 114 114
3.1 Criupthl U HEHOBI 3y 34
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Ne Temsl, BXOAAIME B OcHoBHOE coJepkaHue XapakTepucTruKa OCHOBHBIX BUJIOB JIe- OcHoBHbIE ABropckast | Pabouas
n/n COJIepKaHue IIpeIMeTa 110 TEMaM STEJILHOCTH yY€HUKa (Ha ypOBHE HaIpaBJIEHUsl | Mporpamma | mporpamma
y4eOHBIX AEHCTBUIN) BOCIIUTATEIbHON
JeSATEIIbHOCTH
Kucnopoaconepxamue opra- | 13. OpnHoatomHbIE N3o6paxats oburyto hopmyny onxo- | 2, 3, 4
Hu4eckue coeauHenus. OgHo- IIPEJIEIbHBIC CITUPTHI. aTOMHBIX ITPeJIeNIbHBIX CIUPTOB. O0b-
aTOMHBIE IIPE/IETIbHBIE [TonyuyeHnne, XuMHU4YeCKUE CBON- | ICHATH 0Opa3oBaHHE BOAOPOJIHON
cnupThl. OyHKIIMOHATIbHAS CTBA U IPUMEHEHHUE OJHOATOM- | CBSI3U U €€ BIMAHUE HA (PU3NYECKUE
rpynna cnupTtoB. MeTtanon HBIX IIPEJENbHBIX CIIUPTOB. CBOICTBA CIIUPTOB.
(MeTmiioBBIN ciupT). DTanon | 14. Muoroatomubie ciupThbl. | COCTaBIATh CTPYKTYPHBIE (POPMYJIBI
(3tunossiit cnupr). [lepBuy- 15. DeHOJIBI M apoMaTHye- CIIUPTOB U UX U30MEPOB, HA3bIBATH
HBII, BTOPUYHBIN U TPETHY- CKHE CIIUPTHI. CIIUPTHI 110 MEXTYHAPOIHON HOMEH-
HBIN aToMbl yraepoja. Bogo- | Jlaboparopusblie onbITbl. OKuC- | KIaType.
pOoIHAas CBSA3b. JIEHUE 3TaHOJIA OKCUJIOM OOBACHATH 3aBUCUMOCTD CBOMCTB
CrnuptoBoe Opoxxenue. ®ep- | meau(Il). PactBopenue riuue- CHUPTOB OT HANUYUS QYHKIUOHAIIb-
MeHTBI. Bonopoauslie cBs3H. pHHa B BOJIE M pPEaKLUs €ro C Hoii rpynnsl (—OH).
®uszunonornyeckoe aeiicteue | ruapokcuaoM meau(Il). Xumu- | CoctaBisiTh ypaBHEHUs peakuil, Xa-
sTa”osaa. MHOroaToOMHbIE YyecKue CBOHCTBa (peHosa PaKTEpU3yIOIINUX CBOWCTBA CIUPTOB U
CHUPTHI. DTUIICHTIIUKOJIb. UX MIPUMEHEHHE.
I'mauepun. KauectBenHas pe- XapakTepu3oBaTh PU3NOIOIHUECKOE
aKlMs Ha MHOTOATOMHbBIE JEHCTBHE METAHOJIA U OTaHOJIA.
CIIUPTHI. CocraBnATh ypaBHEHHUs peaKkLuii, Xa-
®eHoubl. ApoMaTHYECKHE PAKTEpU3YIOIIMX CBOMCTBA MHOTO-
cinuptel. KauecTBeHHas peak- aTOMHBIX CIIUPTOB, ¥ IPOBOJUTH Ka-
1S Ha PeHOT YECTBEHHYIO PEAKIIMI0 HA MHOT0aTOM-
HBIE CITUPTBHI.
OOBACHATH 3aBUCUMOCTB CBOMCTB (he-
HOJIa OT CTPOEHUS €r0 MOJIEKYJIbI, B3a-
VMHOE BIIMSIHUE aTOMOB B MOJIEKYJIE
Ha npumepe QeHona.
CocTaBnaTh ypaBHEHUS peakuii, xa-
pPaKTEpU3YIOIINUX XUMUYECKHE CBONCT-
Ba (heHOINIA
3.2 AJbeTubl, KETOHBI U KAPOOHOBBIE KHCIOTHI 34 3y
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Ne Temsl, BXOAAIME B OcHoBHOE coJepkaHue XapakTepucTruKa OCHOBHBIX BUJIOB JIe- OcHoBHbIE ABropckast | Pabouas
n/n coJiepKaHue mpeMeTa 10 TeMaM ATEIBHOCTH yUeHHKA (Ha YpOBHE HaNpaBJICHUsl | Iporpamma | mporpamma
y4eOHBIX AEHCTBUIN) BOCIIUTATEIbHON
JeSITeIbHOCTH
KapOouumnpHble coequHenus. | 16. KapOouunbHbIE coeu- CocraBnars popmyssl uzomMepoB uro- | 2, 3,5, 6
KapOonunpHas rpynna. Aib- | HEHUSI — aJIbJIETH/Ibl U KETOHBI. | MOJIOTOB aJIbJAETHI0B U Ha3bIBAaTh X
JeruiHas rpymnma. AJbJe- CBoiicTBa 1 MPUMEHEHHE AJIbJIe- | IO MEXKyHApOIHON HOMEHKIATYpeE.
rujipl. KeToHsl. THJIOB. OOBACHATH 3aBUCUMOCTb CBOMCTB
Peakum oxucnenus u npuco- | 17. KapOoHOBBIE KHUCITOTHI. QIIBJICTU/IOB OT CTPOSHUS UX (PYHKITH-
enuHeHus anbjaernnos. Kaue- | Xumuueckue cBOMCTBa U NpU- OHAJIbHOH IpyMIIbI.
CTBEHHBIC PEAKIIUU Ha ajlbJ/ie- | MEHEHHE OJTHOOCHOBHBIX IIpe- [TpoBOIUTH KaUECTBEHHBIE PEAKLIUU
THJIBL. JeJIbHBIX KApOOHOBBIX KUCJIOT. | HA allbAETH/IbI.
KapOonoseie kucnotsl. Kap- | 18.  Ilpakxmuueckas paboma | COCTaBIATh ypaBHEHHS PEaKLUH, Xa-
OokcunbHas rpynna (kapook- | 2 «IlomyuyeHue u cBOMCTBA Kap- | paKTEpU3YIOIIMX CBOICTBA aJibJieTHu-
corpynna). OJHOOCHOBHbIE OOHOBBIX KUCIIOTY. noB. CocTaBisTh POPMYJIbI H30MEPOB
npeenbHble KapOOHOBBIE JemoncTpanuu. PactBopeHue B | 1 TOMOJIOrOB KapOOHOBBIX KUCIOT U
KHCJIOTHI. alleTOHE PA3JIMYHBIX OPTaHUYe- | Ha3bIBATh MX IO MEKIYHAPOIHOW HO-
MypaBbHHask KUCIOTA. YKCYC- | CKHX MEHKJIaType.
Has KUCIIOTa. ALleTaThl BEIIIECTB. OOBSACHATH 3aBHCUMOCTB CBOMCTB
JlaGopaTopHble onbIThl. OKKC- | KAPOOHOBBIX KUCIOT OT HAIUYMS
JIeHUE MeTaHas (3TaHalisl) OK- ¢byukimonanbHoi rpymmsl (-COOH).
cuniom cepedpa (). Oxucnenne | CocTaBisTh ypaBHEHHs peakIMid, Xa-
MeTaHass (3TaHaIs) THAPOKCH- | PAKTEPU3YIOIIUX CBOMCTBA KapOOHO-
nom meau (11) BBIX KHCJIOT.
[Tomyyatb yKCYCHYIO KHCJIOTY U JIOKa-
3bIBaTh, YTO 3TO BEIIECTBO OTHOCUTCS
K KJIacCcy KHUCIIOT.
OTnuyaTe MypaBbUHYIO KUCIIOTY OT
YKCYCHOM C TOMOIIBI0 XUMHUYECKHX
peakuuii
3.3 Crnoxwnble 3¢upsl. XKupbl 249 249
Crnoxusie 3¢upsl. Peakuus 19.  Cnoxsble QUpHI. CocraBisiTh ypaBHEHHs peaknuii ate- | 2, 3, 6

stepuuxamnyu. [lenounoi

pudukanuu.
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Ne Temsl, BXOAAIME B OcHoBHOE coJepkaHue XapakTepucTruKa OCHOBHBIX BUJIOB JIe- OcHoBHbIE ABropckast | Pabouas
n/n coJiep;KaHue IpeaMeTa 10 TeMaM ATEIBHOCTH yUeHHKA (Ha YpOBHE HAmpaBlICHUsl | IporpamMma | mporpamma
y4eOHBIX AEHCTBUIN) BOCIIUTATEIbHON
JeSITeIbHOCTH
THJIPOJIU3 CIIOXKHOTO dupa 20.  JKupsel. Moromue cpea- | OOBACHATH OMOTOTUYECKYIO POJIb KH-
(oMbLICHHE). CTBa. pOB.
JKupsl. CHHTETHYECKHE MOIO- | JlemoHcTpanuu. O6pasisl Mo- | CobmoaaTh npaBuiia 6e30MacHOro 06-
mue CpeaAcTBa FOIIUX U YUCTALIUX CPEACTB. palIeHus CO CpeCTBaMH OBITOBOM XU-
JlaGoparopHbie onbIThI. Pac- MUU
TBOPUMOCTb KHPOB, JI0Ka3a-
TEJIBCTBO UX HETIPENEIBHOrO Xa-
pakTepa, OMbUICHHE KUPOB.
CpaBHeHHE CBOWCTB MbLIa U
CUHTETUYECKUX MOIOIIUX
CpEICTB
3.4 VrneBonsl 3q 3y
YrneBonbl. MoHOCaxapubl. 21. YrneBogsl. ['moko3a. Onmu- | OOBICHATH OMOJIOTHYECKYIO POJIh 2,3,5

I'moko3a. Opykro3sa.
Onurocaxapunsl. Jlucaxa-
puasl. Caxapo3sa.
[Tonucaxapuael. Kpaxmai.
I'mukoren. Peakuus mojJnkoH-
neHcanuu. KauectseHHas pe-
aKIMs Ha Kpaxmall.
Lenmronoza. AUeTHUIIIEIUIIO-
JI03a.

Knaccudukanms BoiokoH

rocaxapuzsl. Caxapo3sa.

22. [Tonucaxapuasl. Kpax-

mai. [enmrono3sa.

23. IIpakmuueckas paboma 3
«Pemnenue 3xcriepuMeHTab-
HBIX 33/1a4 Ha MOJIy4YEHHUE U
pacro3HaBaHUE OpraHuye-
CKHX BEILIECTBY.

JlaGoparopHbie onbIThI. CBOM-

CTBAa IIFOKO3bI KAK aJIbJIETU0-

cnupTta. Banmonericteue caxa-

PO3bI C THAPOKCUAOM KaJIbIIMS.

[IpuroroBnenne KpaxmMaiabHOTO

KJIEMCTEpA U B3aUMOJIEUCTBUE C

nonoMm. I'maponus kpaxmana.

TJIFOKO3BI.
[IpakTHuecku T0Ka3bIBaTh HATMYKE
(YHKIMOHATIBLHBIX IPYMIT B MOJIEKYJIe
TJIFOKO3BI.

OOBACHATD, Kak CBOMCTBA caxapo3bl
CBSI3aHbI C HATMYUEM (PyHKIIMOHAb-
HBIX TPYMI B €€ MOJIEKYJIE, U HAa3bI-
BaTh 00JIACTH IPUMEHEHHS CaXapo3bl.
CocTaBisTh ypaBHEHHsI peakIMid, Xa-
pakTEpU3YIOIINUX CBOWCTBA CaXxapo3bl.
CocTaBisTh ypaBHEHHs peakUi TU/I-
poJn3a Kpaxmaia 1 IMOJIMKOH IEH Ca-
LMY MOHOCAaXapH0B.

IIpoBOANTH KaUECTBEHHYIO PEAKIIMIO
Ha Kpaxmai
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Ne Temsl, BXOAAIME B OcHoBHOE coJepkaHue XapakTepucTruKa OCHOBHBIX BUJIOB JIe- OcHoBHbIE ABropckast | Pabouas
n/n COJIepKaHue IIpeIMeTa 110 TEMaM STEJILHOCTH yY€HUKa (Ha ypOBHE HallpaBJI€HUs | [Iporpamma | porpaMma
y4eOHBIX AEHCTBUIN) BOCIIUTATEIbHON
JeSATEIIbHOCTH
O3nakomiieHHEe ¢ 0Opa3amu
IIPUPOIHBIX U UCKYCCTBEHHBIX
BOJIOKOH
4 A30TCOILEPKAIINE OPTAHUYECKHUE COEIUHEHUSA 54 54
4.1 | Azorcoaepikaiue opranude- | 24. AMUHEL CocTaBiaTh ypaBHCHHS peakiui, xa- | 2, 3,4, 6
CKHE COCIUHEHUS. AMUHBL. 25. AMMHOKUCHOTHI. benku. | pakTepu3yrommx cBOWCTBa AMUHOB.
AMHHOTpyNIa. AHUIIHH. 26. Azotconepxaiue rere- | OOBSICHATH 3aBUCUMOCTH CBOMCTB
AMHUHOKHCIOTHL. Bumonsp- POLIMKINYECKUE COEAUHEHUS. AMUHOKHCIIOT OT CTPOCHHUA UX PYHK-
Hp1it w0, TlenTuanas (aMu- HyxnennoBbie EI/IOH&JII)HI)IX rpym.
was) rpyra. Tlerumas KHUCJIOTBI. a3bIBaTh AMUHOKHCIIOTHI IO MEXK Y-
27. XUMUS U 300pOBbE YENO- | HAPOJHOM HOMEHKJIATyPE U COCTaB-
(amuaHas) cBs3b. [lenTuapl. N
BEKa. JIATh YPaBHEHUS PEaKLUi, XapaKTepH-
[Monunentuasl. I muuuH. .
28. KonrpoabHnas padora 3YIOLIUX UX CBOMCTBA.

benxu. Ctpykrypa 6e1KoBoi
MOJIEKYJIBI (TIEpBUYHAsL, BTO-
pHU4YHAasA, TPETUYHAs, YETBEP-
TU4Has). JleHaTypauus u ruji-
ponu3 OenkoB. LIBeTHbIE pe-
aKUMU Ha OeJKu.
A3oTtconeprkamue reTeponuK-
nuyeckue coenuHenus. [lupu-
nuH. [Tuppon. [Inpumuus.
[Typun. A30THCTBIE OCHOBA-
HUs

Hyxnennoselie kucnotsl. Hyk-
neotuasl. KoMiemeHTapHble
a30TUCThIE OCHOBAHUSI.
dapMaKoJIOTHYecKask XUMHUSI

Ne 2 o remam «Kucnopoico-
JiepKaliyie opraHuueckue co-
eIMHEHMs», «A30Tco/ieprKallne
OpPraHUYECKUE COETUHEHUS.
JlabopaTopHblii onbIT. L[BeT-
HbIE pEeaKLUU Ha OETIKU

OOBACHATH OMOJOTUYECKYIO POJIb
0eNIKOB U UX MPEBpALIEHUI B opra-
HU3ME.

[TpoBOIUTH IBETHBIE pEAKITUH HA
OenKH.

OOBSACHATH OMOJIOTUYECKYIO POJIb HY-
KJICMHOBBIX KHCIIOT.

[Tonp30BaThbCsI MHCTPYKUMEHN K JIEKap-
CTBEHHBIM ITperaparam
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Ne Temsl, BXOAAIME B OcHoBHOE coJepkaHue XapakTepucTruKa OCHOBHBIX BUJIOB JIe- OcHoBHbIE ABropckast | Pabouas
n/n coJiep;KaHue IpeaMeTa 110 TEMaM STEJILHOCTH yY€HUKa (Ha ypOBHE HaIpaBJIEHUsl | Mporpamma | mporpamma
y4eOHBIX AEHCTBUIN) BOCIIUTATEIbHON
JESTEIbHOCTH
5 XUMUA ITIOJIUMEPOB 64 64
5.1 | Ilonumepsl. Ctenens nonume- | 29. CHHTETHYECKHE T10IU- 3anuceBaTh ypaBHEHUs peaknwii mo- | 2, 3,4, 5,6
pusanuu. Monomep. Ctpyk- | Mepel. KonaeHcannoHHslie mo- JIMMEPH3ALIH.
TypHOE 3BeHO. Tepmoruia- numepsl. [leHomuacTsl. 3anucbiBaTh YpaBHEHUS pEaKIMii 11o-
ctuuHble nonuMepsl. Crepeo- | 30. HatypasbHbIi KayuyK. JIMKOH/ICHCALUU.
peryssipuble osnuMepsl. [lo- | CunTeTHUECKHE KaydyKH. PacrnioznaBaTh opranuyeckue Bellle-
muaTHieH. [lonunponunes. 3L CuHTeTn4eckue Bo- CTBa, HCIOJIb3Ys KaueCTBEHHBIE PEaK-
[TommurerpadropaTuicH. JIOKHA. MU
TepMmopeakTUBHBIE TTOJU- 32. Ilpaxmuueckas paboma
Mepbl. Penonopopmanbie- 4«Pacro3HaBaHue 1acTMacc 1
TUJIHBIE CMOJIBI. BOJIOKOHY.
[Inactmaccel. @EeHOIIACTBI. 33. Opranuueckast Xumus,
AmuHomutactel. [leHomIacTsl. | 4enoBeK U MPUPOAA.
[IpuponHsbiit kayuyk. Pesuna. | 34. Hrorosslii ypok 1o
D00HHUT. Kypcy xumuu 10 kacca.
CuHTeTHYECKUE KayqyKH. JdemoncTpanuu. O6pasis
Cunrernueckue BojokHa. Ka- | miuactmacce, CHHTETUUYECKUX Kay-
npoH. JlaBcan YYKOB U CUHTETHUYECKUX BOJIO-
KOH.
JlabopaTopHublii onbIT. CBOII-
CTBa KalpoHa
Pe3epBHOE Bpems lq -
Hroro B 10-m kiacce: 354 344

TemaTHyeckoe NJIAHUPOBAHUE

11 kaacc
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Ne Temsl, BXOAAIIME B OcHoBHOE coaepkaHue XapakTepucTUKa OCHOBHBIX BUOB Jie- OcHoBHbIE ABropckas | Pabouas
n/n COJIepKaHue IIpeIMeTa 110 TEMaM ATEJIbHOCTU yUEHUKa (Ha ypOBHE HaIlpaBJI€HUs | [Iporpamma | porpaMma
y4eOHBIX ICHCTBUN) BOCIIUTATEIbHOM
NEeATEIbHOCTH
1. TloBropenue kypca xumuu | IloBropstor Kypc xumuu 3a 10 kmacc | 2, 3 14 14
10 xnacca
1 TEOPETUYECKHUE OCHOBbI XUMHUHU
194 194
1.1 Baxueiline XxuMuyecKkue MOHATHS U 3aKOHBI 44 44
XUMHUYECKUN PJIEMEHT. Xumunyeckuit anemenT. Hyk- | Ilepeuncnsars Baxueimme xapakrepu- | 1, 2, 3

ATomHBII HOMEp. Macco-
Boe yucno. Hyknuael. Pa-
JTUOHYKIUABL. M30TOMBI.
3aKOH COXpaHEHUsI MacChl
BEILECTB. 3aKOH COXpaHe-
HUA U [IPEBPAICHUS SHEp-
run. ledexrt maccel. Ilepu-
O/IMYECKUI 3aKOH. DIIeK-
TpPOHHasi KOHQUTYparusl.
['paduaeckas rnexTpoHHAS
bopmyna, s-, p-, d-u f-
DnemeHThl. JIaHTaAHOU L.
Axtunonasl. Mckyc-
CTBEHHO TIOJTYYCHHBIE dJIe-
MeHTBI. BanentHocTs. Bo-
JIOPOTHBIE COSTMHEHUS

nuapl. M30Tombl. 3aKOHEI CO-
XpaHEHUsI MaCChl U SHEPIUU
B XMMUH.

Ilepuonnueckuii 3akoH. Pac-
MpEJETIEHNUE JIEKTPOHOB B
aToMax 3JIEMEHTOB MalbIX U
OOJBIITNX TIEPUOIOB.
[Tonoxenue B nepuoanye-
CKOM CHUCTEME BOJIOPO/A,
JIAHTAaHOM OB, AKTUHOHUIOB 1
HMCKYCCTBEHHO MOJIYYE€HHBIX
SJIEMEHTOB.

BaneHTHOCTE U BaJIeHTHBIE
BO3MOXKHOCTH aTOMOB

CTUKU XUMHUYECKOTO 3JIEMEHTA.
OOBACHATH pa3nuyue MEXIY HOHATH-
SIMU «XUMUYECKUHN IJIEMEHT», «HYK-
JU1», KU30TOID».

[IpuMeHsTh 3aKOH COXpaHEHHS MacChl
BELIECTB IIPU COCTaBICHUM YPAaBHEHUM
XUMHYECKHUX PEAKIUH.

OmnpenensTb MAKCUMaJIbBHO BO3MOXK-
HO€ YHUCJIO 3JIEKTPOHOB Ha dHEPreTH-
YECKOM YpPOBHE.

3anuchIBaTh TpauuecKue 3JIEKTPOH-
Hble HOPMYJIBI S-, p- U 0-27IEMEHTOB.
XapakTepr30BaTh MOPAIOK 3aM0JIHE-
HUS JJIEKTPOHAMM SHEPIreTUUYECKUX
YPOBHEH M MOlyPOBHEN B aTOMax.
OOBsACHATD, B UéM 3aKiIrouaeTcs hpusn-
YEeCKUI CMBICII TOHATHS «BaJICHT-
HOCTBY.

OOBACHATD, YEM OTIPEIEISIOTCS Ba-
JIEHTHBIE BO3MOKHOCTH aTOMOB pa3-
HBIX JJIEMEHTOB.
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Ne Temsl, BXOAAIIME B OcHoBHOE coaepkaHue XapakTepucTUKa OCHOBHBIX BUOB Jie- OcHoBHbIE ABropckas | Pabouas
n/n COJIepKaHue IIpeIMeTa 110 TEMaM ATEJIbHOCTU yUEHUKa (Ha ypOBHE HaIlpaBJI€HUs | [Iporpamma | porpaMma
y4eOHBIX ICHCTBUN) BOCIIUTATEIbHOM
NEeATEIbHOCTH
CoctaBisiTh rpaduveckue IeKTPOH-
HbIe (OopMyJIBI a30Ta, pocdopa, Kuc-
JIOPOZA U CEpBl, a TAKIKE XapaKTEPU30-
BaTh U3MEHEHHMs PaIUyCOB ATOMOB XU-
MUYECKHX 3JIEMEHTOB MO MEPUOAAM U
A-TpynmnamM nepuoandeckoi Tabauibl
1.2 CtpoeHue BelecTa 3q 3y
Honnas cesa3b. KoBasnenrt- 6. OCHOBHBIE BUJIbI XUMH- OOBACHATH MEXaHU3M 00pa30BaHUS 2,3,6
Has (10 yecko cBsA3u. MloHHAas U KoBa- WOHHOW M KOBAJICHTHOM CBSI3U U OCO-
JSIpHAS U HEMOJISIPHAS) JIEHTHAs CBS3b. OCHHOCTH (PU3NYECKUX CBONCTB MOH-
CBsI3b. DNeKTpoHHas Gop- | Merayumueckas cBs3b. Bogo- HBIX U KOBAJIEHTHBIX COCIMHEHUN.
MyJIa. poIHas CBSA3b. CocTaBisTh NEKTPOHHBIE POPMYIIBI
Meramueckas CBs3b. 1. IIpocTpancTBEHHOE MOJIEKYJT KOBaJIEHTHBIX COCIMHEHHUM.
Bonoponnas cBA3b. CTPOEHHUE MOJIEKYII. OOBACHATH MEXaHU3M 00pa30BaHU
['uOpuan3anmst aTOMHBIX 8. CrtpoeHue KpucCTaljIoB. BOJOPOAHON M METAJIIMYECKOM CBA3H
opouranei. Kpucrannnyeckue pemerku. U 3aBUCHUMOCTb CBOWCTB BELIECTBA OT
Kpucrannsl: atomusle, Mo- | IIpuunHbel MHOTOOOpPa3us Be- BHJIa XUMHUYECKOH CBA3H.
JIEKYyJIApHBIE, HOHHBIE, ME- | IIECTB. OOBACHATH MPOCTPAHCTBEHHOE CTPOE-
Tajuyindeckue. JieMeHTap- | JleMoHcTpanuu. Mozaenu MOH- | HUE MOJIEKYJI OPraHUYECKUX U HEOPTra-
Has s4erKa. HBIX, aTOMHBIX, MOJIEKYJIIPHBIX | HUYECKUX COCIMHEHUN C TOMOIIBIO
[Momumopduzm. Iomu- Y METAJTMYECKUX KPUCTAJUINYe- | MPEeACTaBICHUI 0 THOpUAN3aLuU Op-
Mop(hHbIE MOAU(PHUKALIUY. CKHX pemérok. Moaenu Mose- ouraneil.
Amnorponus. M3zomepusi. KYJI ©30MEPOB U TOMOJIOIOB OOBACHATH 3aBUCUMOCTB CBOMCTB Be-
['omonorus. Xumuyeckuit IIECTBA OT THIA €ro KPUCTATUTUYECKOM
CHUHTE3 PELIETKA.
OOBACHATH MPUUMHBI MHOTOOOpa3us
BEILIECTB
1.3 XUMUYECKUE peaKLiuu 3y 34
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Ne Temsl, BXOAAIIME B OcHoBHOE coaepkaHue XapakTepucTUKa OCHOBHBIX BUOB Jie- OcHoBHbIE ABropckas | Pabouas
n/n coJiepsKaHue IpeaMeTa 110 TeMaM ATEJIbHOCTU yUEHUKa (Ha ypOBHE HalpaBJIiEeHUsl | Mporpamma | mporpamma
y4eOHBIX ICHCTBUN) BOCIIUTATEIbHOM
JESITEIbHOCTH
OxucnurenbHO-BOCCTaHO- | 9. Knaccudukanus xumu- [TepeuuncnsiTh MpuU3HaKH, IO KOTOPEIM | 2, 3, 6
BUTEJIbHBIE peakuu. Peak- | 4ecKux peakuui. KJIacCUUIUPYIOT XUMUYECKUE PeaK-
uu paznoxenus, coequne- | 10.  CkopocTh XUMHUECKUX LAH.
HHU, 3aMelleHns], oOMeHa peakuuii. Karanus. OOBACHATH CYIIHOCTh XUMUYECKOMN
Ox3oTepMuyeckue v 3HA0- | 11.  Xumuueckoe paBHOBECHE | pEaKLUU.
TepMuueckue peakiuu. O6- | ¥ yCIOBUS €ro CMEIICHHUS. CocTaBisATh ypaBHEHUS XUMUYECKUX
paTUMbIe U HEOOpaTUMBbIE JdemoHcTpanuu. Pa3inunbie peakuui, OTHOCALIUXCS K ONpeaeIEH-
peakiuu. TeroBoit 3¢- TUIBl XUMUYECKUX PEAKIUi, BU- | HOMY THUILY.
ekt peakiuu. 3aKoH JI€OOTBITHI 110 OPraHnyYecKor Xu- | OOBACHATH BIAUSHUE KOHLEHTPALUN
I'ecca. TepmoxumMuueckue | MHUH. peareHToB Ha CKOPOCTh TOMOI'€HHBIX U
ypaBHeHus. Terora oOpa- | JIaGopaTopHbIii onbIT. 3yde- | reTepOreHHBIX PEAKIIHIA.
3oBanus. Temnora cropa- HUE BIMSHUS pa3IudHbIX (akTo- | OOBACHATH BIUSHUE PA3TUYHbIX (Dak-
HUS. POB Ha CKOPOCTh XUMUYECKUX TOPOB Ha CKOPOCTh XMMHUYECKOM peak-
CKOpOCTb XMMHUYECKOH pe- | peakuui LIUH, & TAK)KE 3HAUCHHUE MPUMEHEHHUS
aKIu. AKTUBUPOBAHHBII KaTaJnu3aTopoB U UHTMOUTOPOB Ha
KOMIUIEKC. 3aKOH JIEHCTBY- MPaKTHKE.
folux Macc. Kuneruue- OOBACHATH BIUSHUE U3MEHEHMSI KOH-
CKOE YpaBHEHHE pEaKLUU. LIEHTPALUN OJTHOTO U3 PEarnpyroInx
Karanuzatop. uruburop. BELIECTB, TEMIIEPATYPHI U 1aBJICHUS
['oMOreHHBIi 1 reTeporex- Ha CMEILEHNE XUMUYECKOTO PaBHOBE-
HbIM KaTanu3. Katanutnue- cust
CKHE PEAKIUH.
XUMHUYECKOE pABHOBECHE.
[Tpuniun JlelllaTense
1.4 PactBopsl 54 54
JlucriepcHbIe CUCTEMBI. 12.  JlucnepcCHBIC CHCTEMBI. XapakTepru30BaTh CBONCTBA pa3iny- 2,3,56

PactBopsl. ['pyboaucnepc-
HBIE CHCTEMBI (CyCTICH3UU
u sMysbcun). Kosutonabie

13.  CmocoObl BbIpaxeHus
KOHIICHTPAIIUU PAaCTBOPOB.

HBIX BUJIOB JUCHICPCHBIX CUCTCM, YKa-
3bIBAaTh IMPUYMHBI KOATr'yJIAIUU KOJIJIO-
MJO0B KU 3BHAYCHHUC OTOI'O SABJICHUA.
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Ne Temsl, BXOAAIIME B OcHoBHOE coaepkaHue XapakTepucTUKa OCHOBHBIX BUOB Jie- OcHoBHbIE ABropckas | Pabouas
/o coj/iepaHue mpeaMeTa 10 TeMaM ATEJIbHOCTU yUYEHHUKA (Ha YPOBHE HaIpaBJCHUsl | porpamma | mporpaMmma
y4eOHBIX ICHCTBUN) BOCIIUTATEIbHOM
NEeSATEIbHOCTH
pacTBOpHI (30511). A3po- 14.  Ilpaxmuueckas pabomal | Pemats 3a1a4u Ha TPUTOTOBJICHUE
30J14. «IIpuroToBienne pacTBOPOB C pacTBopa OnpeAeIEHHON MOJISIPHON
MomnsipHas KOHUEHTpalus. | 3aJaHHOW MOJISIPHOU KOHIICH- KOHIEHTPaLUH.
DJIEKTPOJIUTHL. DIEKTPOIH- | TpALUEH». ['oTOoBUTH pacTBOp 3aJaHHON MOJISIP-
TUYECKas TUCCOLIMALUS. 15. DaexTponuTUYECKast IUCCO- | HOM KOHIEHTpAIUH.
CreneHb AMCCOLMALINAH. uuanus. Bonopoansiit noka- | OOBSICHSTH, TOYEMY PACTBOPHI Be-
KoncranTta nuccouunanuu. 3aTenb. Peakunn HOHHOTO [IECTB C HOHHOM U KOBAJICHTHOM TO-
Bonopoanslii moka3aresb. oOMeHa. JIIPHOM CBS3BIO MIPOBOJAT IJEKTPUYE-
Peakiuu nonnoro oomena. | 16. ['maponns opraHMYecKuX | CKHil TOK.
['uaponus opraHnvecKux Y HeOpraHuyeckux coeauHenuil. | Onpenensate pH cpenbl ¢ HOMOUIbIO
BellecTB. [ uaponus conen YHUBEPCAIBHOTO UHIMKATOPA.
OOBACHATD C MO3UILIMA TCOPHH DJICK-
TPOJUTUYECKON AUCCOLMALMY CYILIL-
JlaGopaTopHbie onbIThl. OnIpe- | HOCTh XMMUYECKUX PEAKIIU, poTe-
JIEJICHUE PEaKIUU CPEJIbl YHU- Karolux B BOJHOMU Cpejie.
BEpCaIbHBIM UHANKATOPOM. CocTaBisATh MOJTHBIE U COKPAIIEHHBIE
I'maponus coneit WOHHBIC YPAaBHEHUS PEaKIUi, Xapak-
TEPU3YIOIINX OCHOBHBIE CBOMCTBA
BOKHEUIIINX KIIACCOB HEOPTAaHUYECKUX
COECIMHEHHU.
Ornpenenars peakiuio Cpeibl pac-
TBOpa COJIU B BOJIE.
CocTaBnsTh ypaBHEHUS PEAKIIUMA TH/I-
poJin3a OpraHUYeCKUX U HEOpraHuyve-
CKHX BEIIECTB
1.5 DNEKTPOXUMHUYECKHE PEAKIIUU 4y 44
lanpBannyeckuii pimemedt. | 17. XumMuyeckue UCTOYHUKU | OOBSICHITH MPUHIUI paboThl TanbBa- | 2, 3, 6
Drnek TOKA. HUYECKOTO JIEMEHTA.
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Ne Temsl, BXOAAIIME B OcHoBHOE coaepkaHue XapakTepucTUKa OCHOBHBIX BUOB Jie- OcHoBHbIE ABropckas | Pabouas
n/n coJiepsKaHue IpeaMeTa 110 TeMaM ATEJIbHOCTU yUEHUKa (Ha ypOBHE HalpaBJIiEeHUsl | Mporpamma | mporpamma
y4eOHBIX ICHCTBUN) BOCIIUTATEIbHOM
JESITEIbHOCTH

tpoabl. Anon. Karon. Ax- | Pan crangapTHBIX 351eKTpoAHbIX | OOBACHATH, KaK yCTPOEH CTaHAaPT-

KyMYJIATOD. IIOTECHIIAAJIOB. HBIM BOJOPOIHBIN 3IEKTPOA.

TOIUIMBHBIN 2JIEMEHT. 18. Koppo3sus meramios u e€ | [lonp30BaTbes psaioM CTaHAAPTHBIX

DNEKTPOXUMHUSL. . IIPENYTIPEKACHUE. JNEKTPOAHBIX TOTCHIIAAJIOB.

Psn ctanpapTHBIX 3J1eK- 19. DIIEeKTPOIH3. OTnan4aTh XUMHYECKYIO KOPPO3HUIO

TPOJHBIX TOTEHIIUAJIOB. 20.  KonTpoabHas padota OT JIEKTPOXUMHUYECKOM.

CranmapTHbIE YCIOBUSI. Ne 1 o OOBACHATD MPUHITUIIBI 3AITUTHI ME-

CraHapTHBII BOJOPOIHBIN Tteme «TeopeTnueckue oc- TaJUNINYECKUX U3JIEIUA OT KOPPO3HH.

AIIEKTPOI. HOBBI XUMHU» OOBACHATD, KaKHE MPOLIECCHI TPOUC-

Kopposus meraninos. Xu- XOJAT Ha KaTOJE U aHOJIE IIPH JJIEK-

MUYecKasi U 3IEKTPOXUMHU- TPOJIM3€ PacIlIaBOB U PACTBOPOB CO-

qyecKasi KOppo3usl. nen.

DneKTpoau3 CocTaBidTh CyMMapHbl€ YpaBHEHHUS

peaKLuii JIEKTPOIn3a
2 HEOPTAHUYECKAS XUMMSI s s

2.1 Mertanist 64 64

JI€rkue u TSKETBIE Me- 21. O6mas xapakTepucTuKa u XapakTepru30BaTh 00IIHE CBOMCTBA 2,3,5,6

Tasuibl. JIerkonnaBkue u
TYTOTUIaBKUE METAJIJIBI.
Menp. HHuuk. Tutas.
Xpowm. Kenezo. Hukens.
[Imaruna.

Cnnasel. Jlerupyromue a0-
OaBku. UEpHBIE U 1IBETHBIE
Metauibl. YyryH. Crans.
JlernpoBaHHbIE CTANIN

CHOCOOBI TOTYyUYEHUST MeTall-
JIOB.

22. O630p METaNTNYECKUX JJ1e-
MeHTOB A- u b-rpymnm.

23. Mensb. Lunk. Turan. Xpom.
Keneso. Hukens. [InaTuna.

24. CrimaBbl METAILIOB.

25. Oxcuapl ¥ TUAPOKCUIBI Me-
TaJIIOB.

26. IIpakmuueckas paboma 2
«Pemmenne

METAJIJIOB U Pa3bsICHATh UX HA OCHOBE
MIpe/ICTaBIEHUI O CTPOCHNUN aTOMOB
METAJIJIOB, METAJNINYECKOM CBSI3U U
METAJUIMYECKON KPUCTAININYECKOH pe-
HIETKE.

WnmroctpupoBath npuMepamu crio-
COOBI MMOJIyYEHHS METAJIIIOB.
XapakTepru30BaTh XMMUUYECKNE CBOM-
ctBa metauioB |A IlA-rpynn u anmto-
MUHUS, COCTaBJIATh COOTBETCTBYIOLNE
YpaBHEHHsI pEaKIIHil.
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Tembl, BXoaSIue B
colepKaHue MpeaMeTa

OcHoBHOE coaepkaHue
110 TCMaM

XapakTepucTuKka OCHOBHBIX BUJIOB Jie-
ATEIHLHOCTH yUeHUKa (Ha YpOBHE
y4eOHBIX ICHCTBUN)

OcHOBHBIC
HarpaBJICHUS
BOCIIUTATEIIHLHOM
JIESITEILHOCTH

ABTOpCKas
Iporpamma

PaGouas
nporpamma

IKCIIEPUMEHTAIILHBIX 337124
o TeMe «MeTaibiy.
Jemouncrpamun. O6pasis! Me-
TaJUIOB ¥ UX COEUHEHHH, CIUIa-
BOB. B3anmMoielicTBue METaIIOB
C KUCJIOPOJOM, KUCIOTaMH, BO-
noit. JlokazaTenbcTBO amdorep-
HOCTH aJIOMUHUS U €T0 THAPOK-
cuaa.
B3aumoneiicTBue Menu u xe-
Jie3a ¢ KHCJIOPOAOM; B3aUMO/IEH-
CTBHUE MEJIU U JKeJie3a C KUCIIO-
Tamu (cepHasi, cotisiHast ). [Tomy-
yerue ruapokcuaoB meau (1) u
xpoma(Ill), okcuna meau. B3au-
MOJIECTBHE OKCHJIOB U TUIPOK-
CHJIOB METAIIJIOB C KHCIIOTAMHU.
JlokazaTenbcTBO aMPOTEPHOCTH
coequHeHuit xpoma (III)

OOBACHATH OCOOCHHOCTH CTPOCHUS
aTOMOB XMMUYECKHX 3JI€MEHTOB b-
rpymI nepuoauyeckon cucremst /. M.
Menneneena.

CocTaBniTh ypaBHEHUs peakuii, xa-
paKTepU3yIOIIUX CBOMCTBA MEH,
LIMHKA, TUTaHA, XpOMa, XKeJle3a.
IIpencka3piBaTh CBOKWCTBA CILIABA,
3Hasl €ro COCTaB.

OOBACHATH, KaK U3MEHSIOTCSI CBOM-
CTBAa OKCHUJIOB U TUAPOKCUIOB METaJ-
JIOB I10 NIEpUo/iaM U A-TpyIam rnepu-
OJINYECKOM TaOJINLIBI.

OOBACHATH, KaK U3MEHSIOTCS CBOM-
CTBAa OKCHUJIOB M TUAPOKCUIOB XHUMHU-
YECKOI0 3JIEMEHTA C TIOBBIIEHUEM
CTETIEHHU OKUCJIEHUSI €ro aToMa. 3aru-
CBIBATh B MOJIEKYJISIPHOM U HOHHOM
BU/JIE YPaBHEHUS] XUMUYECKUX peaK-
LU, XapaKTEPU3YIOIUX KUCIOTHO-
OCHOBHBIE CBOMCTBA OKCHJIOB U TH/I-
POKCHI0B METAJIJIOB, & TAKXKE JIKCIIE-
PUMEHTAIIBHO JI0Ka3bIBAaTh HAIUYHE
JTUX CBOWCTB.

Pacnio3naBaTh KaTHOHBI COJIEH ¢ TO-
MOIIBIO KaUE€CTBEHHBIX PEAaKIIUM

2.2

Hemeramsl
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Ne Temsl, BXOAAIIME B OcHoBHOE coaepkaHue XapakTepucTUKa OCHOBHBIX BUOB Jie- OcHoBHbIE ABropckas | Pabouas
n/n COJIepKaHue IIpeIMeTa 110 TEMaM ATEJIbHOCTU yUEHUKa (Ha ypOBHE HaIlpaBJI€HUs | [Iporpamma | porpaMma
y4eOHBIX ICHCTBHIA) BOCIIUTATEIbHON
NEeATEIbHOCTH
Hewmeramner. [Ipocteie Be- | 27.  O630p HEMETAILIOB. XapakTepu3oBaTh 00IMEe CBOWCTBA 2,3,56

IeCTBAa — HEMETaJLJIbI.
VYraepoa. Kpemuuii. A3oT.

®docdop. Kucnopoa. Cepa.

®top. Xnop.

CepHas kucnora. A30THas
kuciora. Bogopoaueie co-
€IMHEHUS] HEMETAIIJIOB

CgoiicTBa M1 IPUMEHEHHUE BaXK-
HEUIIINX HEMETAJIJIOB.

28.  OOmas xapaKTepUCTHKA
OKCHJIOB HEMETAJJIOB U KUCJIO-
poacoaepkamux KuciaoT. Okuc-
JIMTEJIbHBIE CBOWCTBA CEPHOU U
a30THOM KucioT. Bogopoansie
COCIMHCHHMS HEMETAILIIOB.

29. I'eHeTHueckas CBSI3b He-
OpPraHUYECKUX U OPTaHUYECKUX
BEIIECTB.

30.  Ilpaxmuueckas paboma
3 «PeleHune skciepuMeHTaIb-
HBIX 3a7a4 1mo Teme «Heme-
TaJUIBDY.

31. KontpoabHasi padora 2
no teme «Heoprannueckas xu-
MU,

Jdemoncrpauuu. OGpasiisl He-
MeTauioB. Mojenu KpucTamim-
YECKUX PELIETOK aliMasa U rpa-
¢urta. [Tonyyenne aMmmuaka u
XJIOPOBOJIOPO/a, PACTBOPEHHE
UX B BOJE, I0KA3aTEIbCTBO KUC-
JIOTHO-OCHOBHBIX CBOMCTB 3THUX
BemlecTB. C:kuranue yris u
cepbl B KUCIIOPOJE, ONpeerne-
HHUE XUMUYECKUX CBOMCTB MPO-

HEMETAJUIOB U Pa3bsCHATH UX HA OC-
HOBE IIPEAICTABJICHUM O CTPOCHUH
aToma.

HazbiBaTh 00acTu NpUMEHEHNUS BaX-
HEWILMX HEMETAILIOB.
XapakTepru30BaTh CBOICTBA BBICIIUX
OKCHJIOB HEMETAJJIOB U KHCIIOPOJCO-
JepKaIIUX KUCIIOT, COCTaBIISTh ypaB-
HEHHUSI COOTBETCTBYIOIIUX PEAKLIUN U
OOBSACHATH UX B CBETE MPEACTABICHUN
00 OKUCIIUTEIHHO-BOCCTAHOBUTEIb-
HBIX PEAKIMIX U JIEKTPOIUTHUECKON
JUCCOLUALINH.

CocTaBniTh ypaBHEHUs peakuil, xa-
PaKTEpU3YIOIINX OKUCIUTEIbHBIE
CBOMCTBA CEPHOM U a30THOU KHUCJIOT.
XapakTepru30BaTh N3MEHEHNE CBOMCTB
JETY4YHX BOJOPOIAHBIX COEAUHEHUH.
HEMETAJIJIOB I10 TIEpUoAy U A-rpynnam
MEPUOINYECKON CUCTEMBI.
Jloka3pIBaTh B3aUMOCBSI3b HEOPTaHU-
YECKUX U OPTraHUYECKUX COCAMHEHUH.
CocTaBnATh ypaBHEHHS] XUMHUYECKHUX
peaKuunii, OTPAXKAIOIINX B3AUMOCBS3b
HEOpPraHMYECKUX U OPraHNYECKHUX Be-
IIECTB, OOBICHATEL NX Ha OCHOBE TEO-
PpHUH DIEKTPOIUTHUECKOM TUCCOLHA-
WU ¥ TIPEACTABJICHUH 00 OKH-
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Ne Temsl, BXOAAIIME B OcHoBHOE coaepkaHue XapakTepucTUKa OCHOBHBIX BUOB Jie- OcHoBHbIE ABropckas | Pabouas
n/n coJiepsKaHue IpeaMeTa 110 TeMaM ATEJIbHOCTU yUEHUKa (Ha ypOBHE HalpaBJIiEeHUsl | Mporpamma | mporpamma
y4eOHBIX ICHCTBUN) BOCIIUTATEIbHOM
JESITEIbHOCTH
IOYKTOB cropanusi. Bzaumoneii- | ClIMTENbHO-BOCCTAHOBUTENIBHBIX ITPO-
CTBHE C MEJIbI0 KOHIIEHTPHUPO- eccax.
BAHHOW CEPHOM KUCJIOTHI, KOH- [IpakTuecku pacro3HaBaTh BELIECTBA
LEHTPUPOBAHHOMN U pa30aBieH- | C OMOIIBIO KAaUeCTBEHHBIX pPEaKIIHii
HOW a30THOM KHCJIOTHI Ha aHWOHBI
3 XUMUA U ’KU3HDb 34 34
3.1 | Xumudeckast IpoMbIIUIeH- | 32. XuMUs B IPOMBIIITIEHHO- | OOBSICHITH Hay4Hble MpUHIMIBI Ipo- | 1, 2, 3, 4,5, 6
HOCTb. XUMHUY€ECKasi TEXHO- | CTU. [IpMHIIMIIBI XUMUYECKOTO M3BOJICTBA Ha IPUMEPE IPOU3BOJICTBA
JIOTHUA. MIPOU3BOJCTBA. XUMUKO-TEXHO- | CEPHOM KHCIIOTHI.
Uépnas metasuryprus. Jlo- | Joruueckue NpuHLIMIIBI Ipo- [lepeuncnsiTh NPUHIMIIBI XUMHUYE-
MEHHas neyb. AriomMepa- MBIIIEHHOT'O MTOJTYY€HUsI Me- CKOI'0 IMPOU3BO/JICTBA, UCIIOJIb3yEMBIE
LS. TasuioB. [[poM3BOACTBO UyryHa U | IPH MOJIYYEHUU YyTYHA.
KucnoponHblil KOHBEPTEp. | CTAM. CocTaBnATh ypaBHEHHS] XUMHUYECKHUX
be3oTxoaHO€E MPOU3BOA- 33. XuMmus B ObITy. XUMHUYe- | peakiuil, MPOTEKAIOIIUX MpU MOTyye-
CTBO. CKasl IPOMBIIIJIEHHOCTh U OKPY- | HUM YYT'yHa U CTaJIU.
DKOJIOTHYECKUN MOHUTO- JKarolas cpena. CobnronaTh paBmiIa 0€30MacHoM pa-
puHr. IIpenensHo nonycru- 00TBI CO cpeicTBaMU OBITOBON XUMUH.
Mbl€ KOHLEHTPALUU 34.  HTOroBHIif ypOoK 1O OOBSACHATD MPUUYKUHBI XUMHUYECKOTO
Kypcy xumud 11 krnacca. 3arpsi3HEHUs BO3yXa, BOJOEMOB U
Jemouncrpanun. OGpasis MI0YB
CpeACTB OBITOBOM XMMMHU, UH-
CTPYKLIUHU IO UX IPUMEHEHHIO
Pe3epBHOE Bpems lq -
Hroro B 11-m kanacce : 354 344
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Ne Temsl, BXOAAIIME B OcHoBHOE coaepkaHue XapakTepucTUKa OCHOBHBIX BUOB Jie- OcHoBHbIE ABropckas | Pabouas
n/n COJIepKaHue IIpeIMeTa 110 TEMaM ATEJIbHOCTU yUEHUKa (Ha ypOBHE HaIlpaBJI€HUs | [Iporpamma | porpaMma
y4eOHBIX ICHCTBHIA) BOCIIUTATEIbHON
NEeATEIbHOCTH
Hroro B 10-m u 11-m 70 4 68 u
KJiacce:
CoracoBano CoracoBano

PykoBoautens MO yunreneit-npenmetnukos ' bOY KN

«Kyb6aHckuit kazauuii KaACTCKUN KOPITYCH»

HOJIHUCH

13 2 20

Kysnenosa AT

I.

3aMecTuTelh HadaIbHUKA 110 Y BP

['BOY KIIN «Kybanckuit kazauuii KaJeTCKUA KOPITYC»
Pabotsrosa T.B.

HOJIINCH
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