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IHHOACHUTEJIBHASA 3AIIMCKA

Pabouass mporpamma Mo XMMHH COCTaBJieHa Ha OCHOBe [IporpamMmebl cpemHero o0mero oopazoBaHusi 1Mo XUMUU (0a30BBI YPOBEHB) H
nporpaMmel Kypca xumuu s 10-11 kmaccoB 00meoo0pazoBaTenbHBIX yupekaeHui (0a30Bbiii ypoBens) O.C. ["'abpuensna.

Pabouas mporpamma mpeaHasHadyeHa i u3ydeHus xumuu B 10 kimacce cpenmHeit oOmeoOpasoBaTenbHONW mkossl 1o yyeOHuKy O.C.
labpuensa. Xumus. 10 kimacc. ba3oerit ypoBenb: yueb. /st obmeoOpa3oBatenbubix yupexaeauit / O.C.I'abpuensH. — 2-¢ m3a., crepeoTur. — M.:
Hpoda, 2014. Yuebnnk cootBeTcTBYeT dDenepanbHOMY rocy1lapcTBEHHOMY 00pa30BaTeIbHOMY CTaHAApTy celHero (MOJHOTO) o011ero o0pa3oBaHus 1
peanusyet aBTopckyto nporpammy O.C. I'abpuensiHa.

[To3HaBaTenbHAs AEATENBHOCTD MTPH U3YYCHUN Kypca XUMHUH Ha 06a30BOM YPOBHE UTPAET BEIYIIYIO POJIb B PA3BUTHH OCHOBHBIX BUJIOB y4eOHOM
JEeATETbHOCTH CTApUICKIIACCHUKOB: BIIQJETh METOJAaMH HAyYHOTO MO3HAHWS, TIOJTHO U TOYHO BBIPAKaTh CBOW MBICIIH, XapaKTePH30BaTh, OOBICHSTS,
KJIaccu(UIMpPOBaTh XUMHUYECKHE OOBEKTHI, padoTaTh B TPYIIE, apryMEHTHPOBATH CBOIO TOYKY 3pEHHS, HAXOJWUTh, WCIOJIB30BATH Pa3IHIHBIC
MCTOYHUKU MH(OPMALIUHU U TIPEACTABIATh B YCTHOM U MUCbMEHHOW peun pe3ynbTaThl €€ aHanu3a.

Onna w3 3amad oOydeHHs] B CpeAHEHW IIKOJE — OmpejelieHHue MalibHeWIel oOpa3oBaTeNbHON TPAGKTOPHUHM M OTBETCTBEHHOTO BBIOOpPA
KU3HEHHOTO M TpodecCHOHaIbHOrO MmyTH. [l pemieHuss STOW 3aJaydl CTapUICKIACCHUKHM TPU H3YYEHUHU XUMHHU JOJDKHBI HCIOJIB30BaTh
MPUOOPETEHHBIN Ha YpOKaX XUMHUHU OTIBIT IEATEILHOCTH B IpodeccrnonanbHo# cdepe u 000l KUZHCHHON CUTYyaIliH.

CormacHo O6pa3OBaTCJ'II)HOMy CTaHOapTy, I''IaBHBIC LECJIN CPCIHETO O6I_HCFO O6p330BaHI/I$I COCTOAT:

1) B IPUOOPETEHUHU 3HAaHUM, YMEHHM U CIIOCOOOB JEATENILHOCTH, CIOCOOCTBYIOUINX (POPMHUPOBAHUIO IIEIOCTHOTO MPECTABICHUS O MUPE;
2) B Pa3BUTHUU OIBITA PA3HOOOPA3HOM JESTENbHOCTH, CAMOIIO3HAHUS M CAMOOTIPEACTICHUS;
3) B OCO3HaHHOM BbIOOpE MHAMBHUAYAIBLHOM 00pa30BaTENbHON TPAEKTOPUH U TPO(HECCHOHATBHON NeSITETbHOCTH.

Bonpioit BkIaa B JOCTHKEHHE ITHX 1EJIel cpelHero o0Iiero 00pa3oBaHus BHOCUT U3Y4YE€HHUE XUMUU, KOTOPOE MPU3BAHO 00ECIECUHTD:
1) (dbopMHpOBaHHE ECTECTBEHHO-HAYYHOW KapTHHBI MHpA, B KOTOPOM cCHCTEMa XUMHUYECKMX 3HAHUHM sBiseTcs e BaKHEHIINM

KOMIIOHCHTOM,



2) pa3BUTHE UHTEIUICKTYaTIhbHOTO U HPABCTBEHHOTO MOTEHIMANIA CTAPIICKIACCHUKOB, (DOPMUPOBAHNE Y HUX IKOJOTHYECKHA TPAMOTHOTO B

y4eOHOI 1 TPo(HEeCCUOHATTLHOM NEeSITEILHOCTH, a TAK)KE B OBITY;

3) OCO3HAHME y CTapUICKIACCHUKOB HEOOXOMMOCTH B Pa3BUTHH XUMHUU U XUMUYECKOH MPOMBIIUIEHHOCTH, KaK TPOU3BOJUTEIBHON CHUIIBI
00IIIeCTBA;
4) MOHMMaHUe HeoO0XO0AMMOCTH O€30MacHOr0 OOpalleHUs C BEHIECTBAMH M MaTepUallaMH, HCIIOJIB3YEeMBIMH B TNPO(ECcCHOHAIBHOU M

IIOBCEITHEBHOM KU3HH.

[enstmMu U3ydeHus] XUMUU B CPEIHEN 1IKOJIE SABIISIOTCS:

1) BUJIEHUE U MOHMMAHME 3HAYMMOCTH XMMHUYECKUX 3HAHMM A KaKJOro 4YjieHa COLMyMa; YMEHHE OLEHUBATh pa3jUyHble (akThl U
SIBJICHUS, CBSI3aHHBIE C XMMHMYECKUMU OOBEKTaMU M MPOIIECCAMH HAa OCHOBE OOBEKTHUBHBIX KPUTEPHUEB U OMNpEeACIEHHOW CUCTEMBI IIEHHOCTEH,
(dbopmynupoBaTh U 000CHOBBIBATH COOCTBEHHOE MHEHHUE U YOEXKICHNUE;

2) MOHMMAaHUE pPOJIM XUMUU B COBPEMEHHON €CTECTBEHHO-HAy4yHOH KapTHHE MHUpa U HCIOJIb30BaHME XUMUYECKUX 3HAHUM Jyis
00BsICHEHUSI 0OBEKTOB U MPOLIECCOB OKPYXKAIOIIEH EHCTBUTEIILHOCTH — MPUPOJHON, COLUATBHOMN, KYIbTYPHOU, TEXHUYECKOU CPEJIbI;

3) dbopMHpOBaHHE Yy CTapLIEKIACCHUKOB TMPH U3YyYEHHUM XUMHUH OIbITa TMO3HAHWA M CAMOIIO3HAHHUS C TMOMOUIBIO KIIIOUEBBIX
KOMITETEHTHOCTEH (KIIIOYEBBIX HABBIKOB), KOTOpPhIE MMEIOT YHHBEpPCAIbHOE 3HAUEHHUE JUISl Pa3IMUYHBIX BHUJIOB NEATEIbHOCTH, — IOHUCKA, aHAu3a U
o0paboTku uH(pOpManMK, U3TOTOBIEHUE MHGOPMAIMOHHOTO MPOJIYKTa M €ro NMpe3eHTAlUH, NPUHATUS pEHIeHUH, , KOMMYHUKAaTUBHBIX HABBIKOB,
0e30MmacHOTo 00paleHus C BEeleCTBAMU, MaTeprualaMy U MPOIECCAMU B MMOBCEAHEBHOMN XKM3HHU U MTPO(HECCHOHATIBHOM eI TeIbHOCTH.

Cpoxk peanu3zanuu nporpammsl — 1 rof, Kypc paccuntal Ha 35 yacoB (1 yac B HEJEIO).

KonunuecTBo KOHTpOJBHBIX padoT 3a rog — 2. KonmnuecTBo npaktudeckux padot 3a roa — 2.

Y4eOHO-METOAUUECKUA KOMIUIEKT

1. I'abpuensa O.C. Xumus 10 knacc. ba3oBslii ypoBeHb: ydeOHUK i 00111€00pazoBaTenbHbIX yupexkaeHuil. — M.: Jlpoda, 2014.

2. T'abpuensan. O.C., AmykoBa A.B.. Xumus. 10 k. bazoBsiif ypoBens: Metoauueckoe nocodue. — M.: Ipoda, 2014.

3.I'abpuensn O.C. Oprannueckast XuMusl B TECTax, 3ajaydax, ynpaxHeHusax.10 kiacc: yuebnoe nocodue.- M.: Ipoga, 2014.

4. I'abpuensn O.C. Xumus 10 knacc: KOHTPOJIbHBIE U TPOBEpOUYHbIe paboThl K yueOHUKY ["abpuensna O.C.- M.: [Ipoda, 2013.



DIIeKTPOHHBIE 00pa30BaTEIBHBIE PECYPCHI

1. Enunas xomnexius mudpoBeix oOpazoBarenbHbIX pecypcoB: http://school-collection.edu.ru/.

2. denepanbHBId LEHTP EKTPOHHBIX 00pa3zoBaTenbHBIX pecypcoB: http://fcior.edu.ru/. Yuebnuk: «Xummus. 10xmacc. ba3oBblii ypOBEHbBY:
YueOnuk mus obmieoOpazoBarenbHbix yupexaenuid. O.C.I'abpuenstH. — M.: Jpoda, 2009-2014 -210 c¢; Yuebuuk umeer rpud «JomymeHo
MunucrepctBoM o0pa3oBanus U Hayku Poccuiickoit denepanum.

IInanupyemble pe3yJibTATHI 0CBOCHHS Y4eOHOI0 MpeaMeTa

JIMIHOCTHBIE PE3VJIbTAThI 06V‘I€HI/I$I

OOyueHne XMMUU B cpelHEH MIKoJie Ha 0a30BOM YPOBHE IO JAHHOMY KYPCY CIIOCOOCTBYET JOCTHKEHHIO OOYYArOIIMMUCS CJIEIyFOIUX
JMYHOCTHBIX PE3yTbTATOB:

1) YyBCTBA TOPAOCTH 33 POCCHHUCKYI0 XUMHYECKYIO HAayKy M OCO3HAHHME POCCHUCKOM TIPakJaHCKOW WIACHTUYHOCTH — B IIEHHOCTHO-
OPHMEHTAIIMOHHOU cdepe;

2) 0CO3HABaTh HEOOXOJWMOCTh CBOCH IIO3HABATEIHHON JEATEIFHOCTH M YMEHHE YIPABIATH €10, TOTOBHOCTh W CIIOCOOHOCTH K
caM000pa30BaHUIO Ha MPOTSHKEHUU BCEH KU3HU; OHUMaHUE BaKHOCTH HENPEPBHIBHOTO 00pa30BaHus Kak (pakTopy ycnemHou npodeccHoHaIbHOU U
00IIeCTBEHHOM JIEATEILHOCTH; — B TTO3HABATEIIBHON (KOTHUTHBHOM, HHTEIJICKTYaJIbHOM) chepe

3) TOTOBHOCTh K OCO3HAaHHOMY BBIOODY JalIbHEHIIEH 00pa30BaTebHON TpaeKTOpun win chepbl mpodecCHOHATBHON IesTEIhHOCTH — B
TpynoBoi chepe;

4) HEMpUITHE BPEAHBIX MPUBBIUEK (KypeHHs, YIOTpPEONEHUS aJKOoroJisi M HAapKOTHKOB) HAa OCHOBE 3HAHMM O TOKCHUYECKOM U
HapKOTHYECKOM JIEHCTBUU BEIIECTB — B chepe 370poBbecOepexeHust U 6e30macHoro oopasa )K13HU;

MeTtanpeIMeTHLIMU Pe3yIbTaTaMU OCBOCHHUS BbIITYCKHUKaAMU CpCI[HGIZ IIKOJIbI KYpCa XUMHUH ABJIAIOTCA:

1) HUCIIOJIB30BAHUEC OCHOBHBIX MCTOIOB IIO3HAHMA (onpeneneHHe HCTOYHHUKOB y‘Ie6H0ﬁ n HaquOﬁ HH(bOpMaLII/IH, MOJIYYCHHUC 3TOH
I/IH(bOpMaI_II/II/I, eé aHaJIn3, 1 YMO3AKJIOUCHUA HAa €ro OCHOBEC, U3I'OTOBJICHHUEC U IPC3CHTALIUA I/IH(bOpMaI_II/IOHHOFO MMpOoAYyKTa, MPOBCACHUC SKCIICPUMCHTA,
B TOM YHCJIC U B IPOLCCCC HCCIIeI0BaTEIbCKOM ACATCIIbHOCTH, MOACIUPOBAHNUEC HU3YyUACMbBIX O6’LCKTOB, HaGJIIO,HeHI/Ie 3a HUMH, UX U3MCPCHUC,

(pI/IKCElI_[I/IH pe3yJIBTaTOB) " UX NPUMCHCHUC IJId IOHUMAaHUA Pa3JIMYHbIX CTOPOH OKPY)KaIOH_[eﬁ Z[eﬁCTBHTCHLHOCTH;


http://school-collection.edu.ru/

2) BJIaJICHUE OCHOBHBIMH HWHTEJUICKTYyaIbHBIMH OIEpalusMU (aHalu3 M CHHTE3, CpPaBHEHHWE W CHUCTeMaTu3alus, oO0O0OIIeHHEe U
KOHKpETH3alus, KiIacCu(PUKaluusi M TOWCK aHAJOTOB, BBISBICHUE NPHUYMHHO-CIEJICTBEHHBIX CBsA3€H, (OPMYIMpOBKA THIOTE3, WX IpOBEpKa MU

(bopMynHUpOBKa BBIBOJIOB);

3) MO3HAaHUE OOBEKTOB OKPYKAIOIIETO MHUpPA B IUIAHE BOCXOXKJEHUSI OT aOCTPAKTHOTO K KOHKPETHOMY (OT OOIIEro uepes3 4acTHOE K
€IMHUYHOMY);

4) CIIOCOOHOCTH BBIJIBUTATh HJICH M HAXOUTH CPEACTBA, HEOOXOUMBIC IJIs UX JTOCTHKCHHUS;

5) yMeHHEe (OPMYIMPOBATH IIETH U ONPEIEIIAThH 33/1a4i B CBOEH MMO3HABATEIBHOMN NEATEILHOCTH, ONPENENATh CPEACTBA ISl TOCTHIKEHHS

LeJIel U PEeLICHUS 3a/1a4;

6) OTPENENATh pPa3HOOOpa3Hble MCTOYHHMKHU IMOJIyY€HUsT HEOO0XOAMMOM XUMHUYECKOW HMH(QOpMalMM, YCTAaHOBJIEHHE COOTBETCTBUS
coziepKaHust M POPMBI TPEICTaBICHIUS HH()OPMAIIMOHHOTO MPOIYKTa ayAUTOPHUH;

7) YMEHHE TMPOIYKTHBHO OOIIAThCS W B3aWMOJICHCTBOBATH B IPOIECCE COBMECTHOW NEATEIBHOCTH, YYHUTHIBATH TO3WIMH JPYTHX
YYaCTHUKOB J€SITENIbHOCTH, 3PPEKTUBHO pa3peniatb KOH(INKTHI,

8) FOTOBHOCTh K KOMMYHHKAIUU (MIPEACTaBIATh PE3yAbTaThl COOCTBEHHOW MO3HABATENbHOM JESTEIbHOCTH, CIBIIIATh U CIYIIaTh
OTITIOHEHTOB, KOPPEKTUPOBATH COOCTBEHHYIO MO3HUIIHIO);

9) YMEHHE HCMOJIb30BaTh CPEeICTBA MH(POPMAILIMOHHBIX U KOMMYHUKAMOHHBIX TexHosoTui (nanee — WKT) B pemieHun KOrHUTHUBHBIX,
KOMMYHHMKATHUBHBIX U OPTraHU3al[MOHHBIX 3a/1a4 C COOJII0ZeHHEeM TpeOOBaHUN IPrOHOMUKH, TEXHUKH O€30MacHOCTH, TMTHUEHBI, pecypcocOepekeH s,
MIPABOBBIX U ATUYECKUX HOPM, HOPM HUH(DOPMALIMOHHON OE30M1aCHOCTH;

10)  BnageHHUE SI3BIKOBBIMU CPEICTBAMH, B TOM YHCIIC U SI3BIKOM XUMHH — YMEHHUE SICHO, JIOTUYHO M TOYHO M3JIaraTh CBOIO TOUKY 3PEHHS,
WCII0JIb30BaTh aJICKBATHBIE SI3bIKOBBIC CPEJICTBA, B TOM YHUCIIE U CUMBOJIbHBIEC (XUMHUYECKUE 3HAKU, (DOPMYIBI U YpaBHEHUS).

IIpeaMeTHBEIMU pe3yabTaTaMu HN3Yy4YCHUA XUMHUH Ha 0azoBOM YPOBHC Ha CTYIICHH CPCIAHCEIO 0611161‘0 06p8.30BaHI/I${ SABJIIFOTCS  CIICAYIOLINC

pe3ynbTaThl.
l. B noznaBarensHO# cdepe:

1. 3HaHue (MOHMMaHKHe) TEPMUHOB, OCHOBHBIX 3aKOHOB M BaXHEHIIIMX TEOPUI Kypca OpraHn4eckoi u odmeit Xumuu;



2. YMCHHC Ha6JIIOZ[aTb, OITMChIBATh, (1)I/IKCI/IpOBaTL pE3yibTaThl U [CJIaTb BBIBOJbLI Ha OCHOBC JCMOHCTPALIMOHHBLIX W CAMOCTOATCIILHO

IIPOBEIEHHBIX 3KCIIEPUMEHTOB, UCIIOJIB3YS AJIS ATOr0 POJHON (PYCCKHMI MIIM MHON) SI3bIK U S3bIK XUMUH;

3. YMCHHC KJIaCCI/I(bI/H_[I/IPOBaTB XUMHYCCKUEC 3JICMCHTEI, IMTPOCTHIC BCIICCTBA, HCOPIraHUYCCKUEC U OPTraHUYCCKUC COCANMHCHUSA, XUMHUYCCKUC
MPOIIECCHI;
4, YMCHHEC XapaKTCpHU30BaATh O6HII/IC CBOfICTBa, MOJIYYCHUEC U ITPUMCHCHHUEC H3YYCHHBIX KJIACChl HCOPraHMYCCKUX U OPraHUYCCKU X BCIICCTB

U UX BaXHEHUIINX NIPEACTABUTENIEH;
o. ONMCBIBATh KOHKPETHBIE XUMHYECKHUE PEAKIUH, YCIOBUS UX MPOBEACHUS U YIIPABICHUS XMMUYECKUMHU MPOLECCAMU;
6. YMEHHE MPOBOJUTH CAMOCTOSITENIbHBIM XMUMHUYECKUH SKCIEPUMEHT W HaOMI0JaTh JIEMOHCTPALMOHHBIN 3KCIIEPUMEHT, (PUKCHPOBATH

PE3YIbTATHI U A€JIaTb BBIBOJbLI U 3aKIIIOUCHUA 110 PE3YyJIbTaTaM,

7. IIPOTHO3UPOBATH CBOMCTBA HCHU3YYCHHBIX BCIICCTB II0 AaHAJIOTHUH CO CBOMCTBaAMH HN3YYCHHBIX Ha OCHOBC 3HAHUA XWUMHYCCKUX
3aKOHOMEPHOCTEN;
8. OTIPEeNATh UCTOYHUKH XUMHUYECKONH HMH(QOpMAaIMH, MOody4yaTh €€, MPOBOIUTh aHAJIN3, U3rOTaBIUBaTh MH()OPMALIMOHHBIA MPOAYKT U

MIPEJICTaBIATh €ro;

9. YMETh TI0JIb30BAaThCsl 00S3aTENbHBIMU CIPABOYHBIMU Martepuaiamu: llepuomndeckoit cucremod xumuueckux sjeMmentoB JI. M.
MenpeneeBa, Tabnuueld pacTBOPUMOCTH, OJIIEKTPOXUMHUYECKHUM pPSAIOM HAMNpsOKEHUM METasioB, PAJOM  AJIEKTPOOTPULATEIBHOCTH —  JUIS
XapaKTEePUCTUKHU CTPOCHHUSI, COCTaBa U CBOMCTB aTOMOB XMMHUYECKHX 3J1eMeHTOB [—IV neprooB u 00pa3oBaHHBIX MU MPOCTHIX U CJIOKHBIX BEILIECTB;

10.  ycraHOBIEHHE 3aBUCHUMOCTU CBOMCTB M MPUMEHEHUS BXKHEUIINX OPraHUYECKUX COCTUHEHHI OT MX XMMHYECKOIO CTPOEHHS, B TOM
quclie ¥ 00YCIOBIEHHBIX XapaKTEPOM ITOTO CTPOECHHUS (IIPeIeIbHBIM MIIM HEeNPEISIbHBIM) U HaluurueM (yHKIIMOHAJIBHBIX TPYIIM;

11.  MopaenupoBaHHE MOJIEKYNI HEOPTaHUYECKUX M OPraHUYEeCKHX BEIIECTB;

12. nmoHuMaHUE XMMHYECKOW KapTHHBI MUpPA KaK HEOThEMIIEMO YacTH 1IEI0OCTHOM Hay4YHOI KapTUHBI MUpA.

1. B nieHHOCTHO-OpUEHTAIMOHHON chepe — GopMUpOBaHUE COOCTBEHHON MO3UIMH MPH OLEHKE MOCIEACTBUN ISl OKPYXKAIOIIEH Cpeabl

ACATCIBHOCTH 4YCJIOBCKA, CBSI3aHHOM C MMPONU3BOACTBOM H nepepa60TK017I XUMHUYCCKHUX ITPOAYKTOB;



1. B TpynoBoii cdepe — mnpoBeneHHE XUMHUECKOTO SKCIEPUMEHTA; pPa3BUTHE HABBHIKOB Y4YEOHOH, MPOEKTHO-UCCIENOBATEIBCKOW WU
TBOPYECKOM ACATEIBHOCTH IIPY BBINIOJIHEHUU UHAUBUIYAIbHOTO IIPOEKTA 110 XUMUU;

IV. B cdepe 3m0poBoro odpasa xu3Hu — cOOJIIOAEHUE IPpaBHI O€30IaCHOrO 0OpaleHus ¢ BELecTBaMU, MaTepualaMy; OKa3aHUe IepBOi
IIOMOIIY [IPH OTPABJIECHMSIX, 0’KOTaX U TpaBMax, NOJYYEHHBIX B PE3y/IbTaTe HAPYLIEHUS MPABUI TEXHUKU 0€30IaCHOCTH IpH paboTe ¢ BELIECTBAMU U

1a00paTOPHBIM 000PYIOBAaHHEM.

COJAEPKAHUME ITPOI'PAMMBI YYEBHOI'O KYPCA

Teopusa cmpoenusn opeanuveckux coeounenuit A. M. Bymnaeposa. Ilpeomem opzanuueckoii xumuu. OpeanuyecKkue seujecmea: npupooubie,
uckyccmeenuvle u cunmemudeckue. OcobenHOCmMU cocmaea U CMpoOeHusi opeaHudeckux eewjecms. Bumanuzm u eco kpax. I[lonamue o006
Y21e8000po0ax.

OcHOBHBbIE TOJIOKEHUSI TEOPUH XUMHUYeckoro crpoenusi byriaepoBa. Banentnocts. CTpykTypHBIE (DOPMYIIBI — TOJHBIC M COKpAIIEHHBIE.
[IpocTeie (omMHAPHBIE) U KpaTHBIC (IBOMHBIC M TPOWHBIC) CBA3U. M30Mepsl 1 n3omepus. BzauMHoOe BIUsSHIE aTOMOB B MOJIEKYJIE.

Jemoncmpayuu. Hexotopple oOmyue XMMHUYECKHE CBOWCTBA OPraHMYECKUX BEIIECTB: WX TOPEHHWE, IJIaBiIeHUE W oOyrmBaHue. Mogenn
(mapoctep)kHEBbIE M OOBEMHBIC) MOJIEKYJT OPraHWYECKHX COCAMHEHUH pasHbIX KiaccoB. OmpeneneHre IEMEHTHOTO COCTaBa OPraHUYECKUX
COECIUHEHU.

Jlabopamopusie onvtmot. VI3roToBIICHUE MOJCIICH OPraHUYECKUX COCAMHEHHUI.

Yri1eBo10poabl M UX MPUPOIHbIE HCTOUYHUKH

IIpeneasubie yrieBogopoabl. Adkanbl. Onpenenenue. [omonornyeckuil psii ankaHoB U ero oOmas gopmyna. CTpyKTypHas HU30MeEpHs
yrnepoaHoi nenu. Pagukansl. Homenknatypa ankanoB. X¥MMHUYECKHUE CBOWCTBA ATKAHOB: TOPEHUE, PEAKIIMU 3aMellleHus (TaJIOTeHUPOBaHUE), PeaKIIHsI
pasioKeHHsI METaHa, PeaKIus ACTUIPUPOBAHMS 3TaHA.

HenpeneabHbie yriieBoaopoabl. AnkeHbl. DTuieH. [omonornyeckuii paa ankeHoB. Homenknarypa. CtpykrypHas uzomepus. [IpomsiiinenHoe

MOJIYYCHUC AJIKCHOB: KPCKUHI' U JACTUAPUPOBAHUC AJIKAHOB. Peakius ACryuparaiiiu 3TaHOJIAa, KakK Ha60paTOpHBII>'I CIIocoo MOJIYyUYCHUSA STUJICHA.



Peakuuu npucoenuHeHus: Tuparanus, ruporaloreHMpoBaHne, rajoreHupoBanue, nonumepusanuu. [Ipasuno MapkoBHukoBa. OKHCIEHUE AIKEHOB.
KauecTBeHHbIE peaKIMM HAa HENPEIEIbHbIE YIIIEBOIOPOIbI.

Aaxaauennl. Kayuyku. Homenknarypa. Comnpspkéanable nueHsl. byrammen-1,3, umsompen. Peakinus JleGenea. Peakiuu mpucoequHeHUs
ankaueHoB. Kaydayku: HaTypanbHBINA, CHHTETHUECKUE (OyTaJeHOBBIH, H30MIPEHOBHIN). Bynkanuzamus kayuyka. Pesuna. D00HUT.

Auaxunbl. O01as XxapakTepucTHKa romoJiorndeckoro psjga. CrocoObl 00pa3oBaHusl Ha3BaHUM aJKMHOB. XMMHUYECKHUE CBOWCTBA alleTUJICHA:
TOpEeHHE, PEAKIMH [IPUCOEIUHEHMS: THAPOTraJIOreHUpOBaHNe, TaJoreHupoBanue, ruparanus (peakuus Kydyeposa), — ero mojgydeHue U IpUMeHEHUE.
Bununxnopun u ero noauMepu3anus B OJUXJIOPBUHUIL.

Apenbl. beH3o, Kak NpeacTaBUTENh ApOMaTHUYECKUX YIIEBOAOPOAOoB. CTpoeHHEe ero MOJNEKyldbl W CBOWCTBa (U3MYECKHUE U XUMUYECKHE
CBOICTBA: TOPEHHE, PeaKUK 3aMeIlleHNs] — raJloTeHupOoBaHue, HUTpoBanue. [lomydenue u npumeHeHne OeH3oa.

Ipupoanbiii 1 monyTHeI ra3pl. CoctaB npupoaHoro raza. Ero Haxoxaenue B npupope. [IpermyiiecTBa MpupoaHOrO raza Kak TOIUIMBA.
Xumunyeckas nepepaboTka MPUPOAHOIO raza: KoHBepcus, muposn3. CUHTE3-Tra3 U ero NpuMeHeHHe.

[TonyTtHbIe ra3pl, ux coctan. [lepepaboTka momyTHOro raza Ha Qppakiuu: CyXoi ra3, nponaH-OyTaHOBAasi CMECh, Fa30BbI OCH3MH.

HedTtb 1 cnocodbl eé nepepadorku. CocraB HePTH U e€ mepepaboTKa: Meperonka, KpekuHr, pudopmuar. HedrenpoaykTsl U UX TOJIyYCHHE.
[TonsiTre 06 OkTaHOBOM YHcie. XUMUYECKHE CIIOCOOBI MOBBIIICHUS KadecTBa OCH3MHA.

KamMenHblil yroiib u ero nepepadorka. KokcoBaHue KaMEHHOTO YIVIsl U €rOo MPOIYKThI: KOKCOBBIM a3, aMMHa4dHasi BOJa, KAMEHHOYTOJIbHAS
cMmodna, kokc. ['asuduxanust kamenHnoro yris,/Jlemoncmpayuu. Topenue npenenbHbIX U HENpeAeIbHBIX YIIIEBOAOPOAOB: METaHa, dTaHa, alleTUJICHA.
KauecTBeHHbIe peakliu Ha HENpeneibHbIE YIIIEBOAOPOAbl: 00eClBEYMBAHME ITHIIEHOM M AlleTHJIEHOM pPacTBOPOB MEpPMAaHraHara Kajlus U OpOMHOMN
Bojbl. OTHOLIEHHE OeH30ja K 3TUM okuciutensM. Jleruaparanus staHona. ['maponu3 xap6una xanbuus. Komnekuuu «Hedts u HedrenpoaykTsny,
«KameHHbIH yroib 1 MPOAYyKTHI ero nepepabotkny, «Kayuyku». Kapra monesnsix uckonaembix PO.

Jlabopamopnuie onvtmsl. OOHapYKXEHUE TPOYKTOB ropeHus cBeud. lcecnenoBanue cBOMCTB KaydyKOB.

Kucaopon- u a3orconep:kanme opranndeckKue coexnHeHnst



Opnoaromubie cnupthl. Onpenenenue. DyHKUMOHAIBbHAA TUIPOKCUIIbHASL TIpymma. [OMONOrvMyecKuil psj INpeneibHbIX OJHOATOMHBIX
cuptoB. M3oMepusi monokeHus (QyHKIHOHATBHON Tpymibl. BogopoaHas cBsi3b. XMMHUYECKHE CBOWCTBA CIHPTOB. ANbJAErHAHAs Tpymma. Peakuus
sTepuduKanuy, caoxubie 3¢pupsl. [Ipumenenne ciimpros. JleiicTBre METUIOBOTO U STHJIOBOTO CIIMPTOB HA OPraHU3M YeJIOBEKa.

MHoroartoMHble CNMPTHI. DTUIECHIIUKOJb, KAK MPEICTABUTENb JBYXaTOMHBIX W IIHULEPUH, KaK IPEIACTaBUTENb TPEXATOMHBIX CIHPTOB.
KauecTBeHHas peakus Ha MHOTOATOMHBIE CITUPTHI, MX CBOMCTBA, MOTydeHHe U npuMeHeHue. [lonstie 06 antudpusax.

®@enou. CtpoeHue, MOTyICHHE, CBOWCTBA U puMeHeHue (enona. KauecTBeHHbIe peaknny Ha GeHoI. B3anMHOE BIMSHUE aTOMOB B MOJICKYIIS
(denomna.

Aabaerubl M KeTOHbl. DopMmanblIeruj M aueTaibAeruj, Kak MpeICTaBUTENM albJAErHJ0B, COCTaB HUX MOJeKyl. @DyHKIHMOHaJIbHAs
kapOoHmIbHas rpymnmna. KauecTBeHHble peakuuy Ha anpaerujpl. CBOICTBa, NMOJIyYeHHE M MPUMEHEHHE (QopMallbJerujia U aueraibaeruia. Peakuuu
MOJIMKOH IEHCAIUH JUTs popmainbaeruaa. [lonsaTue o keToHax Ha MpUMepe alleToHa.

KapOonoBble KuCa0TBI. [OMONOTHYECKHIA pSJT TPENETbHBIX OTHOOCHOBHBIX KapOOHOBBIX KHCIOT. JKWpHBIE KapOOHOBBIE KHCIIOTHI
XUMHYECKUe CBOMCTBAa KapOOHOBBIX KUCIOT. [losydueHne u npuMeHeHne MypaBbUHON U YKCYCHOM KUCIIOT.

Caoxubie 3¢pupsnl. Kupbl. Peakius strepudukanuu. Crnoxabie 3¢upsl. Kupel, UX cocTaB U THAPOIN3 (KUCIOTHBIA M MIEIOYHON). Mpla.
I'uppupoBanue KupoB.

YraeBoabl. YreBoapl. MoHocaxapuasl. [7roko3a kak ampaerugocnupT. CopOout. MOJIOYHOKHCIIOE W CHUPTOBOE OposkeHne. DOTOCHHTE3.
JHucaxapuael. Caxapo3a. [lonmucaxapuapl: kpaxmail, LEJUIH0I03a.

AMuHBI. AMUHOTpyMNNa. AMUHBI NpeaeiabHble U apomaTtudeckue. AHwiMH. [lonydyenne amuHoB. Peakius 3uHuHa. XUMHUUYECKHME CBOMCTBA U
IIPUMEHEHHUE aMUHOB.

AMHMHOKHMCJIOTbI. AMUHOKHUCIOTBI, COCTaB HMX MOJIGKYI U CBOICTBa, Kak aM(OTEpHBIX OPraHUYECKUX COCAMHEHUU. [JHIMH, Kak
MpEeACTaBUTENb aMUHOKUCIOT. [lonydyeHne nonuneTuoB peakuuei nonukonaeHcanuu. [lonsatue o nenTuaHou CBs3u.

Beaku. CrpoeHue momekyn OelIKOB: MEpBUYHAs, BTOPUYHAS U TPETHYHAs CTPYKTYypbl. KauecTBeHHBbIE peakiMy Ha O€JKH, UX TUIPOJIU3,

ACHATypaluus u OMOJIOTHYCCKHUE Q)YHKHI/II/I



emoncmpayuu. IlonydeHue anpAETUIOB OKHUCIEHHEM cHUpToB. KadecTBeHHass peakuuss Ha MHOIOATOMHBIE CIUPTHI. 3aBHUCHUMOCTh
pacTBOpUMOCTH (eHOJIa B BOJIE OT TeMIiepaTypbl. BzanMonelictBue ¢ OpomHO# Booit u xitopuom xkene3a(ll), kak kauecTBeHHbIE peakiuu Ha (PEeHOIL.
Peakumu cepebpsiHOTO 3epKana M CO CBEXemoydeHHbIM ruapokcuaoM memu(ll) mpu HarpeBaHuu, Kak KaueCTBEHHBIC PEAKIMH HA aJIbJCTHJIBL.
OO0pa3ipl MypaBbUHOM, YKCYCHOM, MaJIbMUTHHOBOW M CTEApPUHOBOM KHCIIOT M HX PAacTBOPUMOCTb B BOjJie. AJIbJIETHUIHBIE CBOWCTBA M CBOWCTBA
MHOTOATOMHBIX CIIUPTOB IIFOKO3bI B peakiuu ¢ ruapokcuaom meau(ll). Unentudukarus kpaxmana. KauecTBeHHbBIC peakiiuy Ha OSITKH.

Jlabopamopnuie onvimer. CpaBHEHUE CKOPOCTH HCHApEHUs BOJbI U 3TaHoJa. PacTBOpUMOCTh IMIEpHHA B Boje. XUMUYECKUE CBOMCTBA
YKCYCHOM KuCHOTBHL. OnpenesieHne HENpeaeNbHOCTH pPACTUTENbHOTO Macna. MaeHTudukanus kpaxmana B HEKOTOPBIX MPOAYKTaX IHUTAHMUS.
N3roToBiieHne KpaxmManbHOIo Kieictepa. M3rorosinenue Moaeneit MojaeKyil aMuHOB. M3roToBiaeHNnEe MOIEIN MOJIEKYIIbI NIMIVHA.

Ilpakmuueckaa paboma. nenTudukaims OpraHuueCKux COeTUHECHUM.

Oprannyeckasi Xumus ¥ 00111€CTBO

Buorexnonorus. [lepuossr e€ pazsurus. Tpu HampaBieHUsT OMOTEXHOJIOTHH: TeHHAs (MJIM TeHETUYECKasi) MHKEHEPHs; KIIETOUHAS MHKCHEPHS,
Ouonorndeckas nHxenepus. ['enernuecku Moauduumpoanusie opranu3mbsl (' MO) u Tpancrennas npoaykuus. Kinonnposanue. MMMoOun3oBaHHbIE
(hepMEeHTHI U UX IPUMEHEHHE.

Moaumepsl. Knaccuduxanus nonumepos. VIcKyccTBEHHbIE TOTUMEPHI: LEJUTYIIOU/T, alleTaTHBIN MIENK, BUCKO3a, IeJuI0(daH.

Cunrernuyeckue moJumepsl. [lomuMepusanuss U NOJUKOHIEHCAIMS, Kak CHOCOObI MOIydeHHs] NOJMMepoB. CHHTETHYECKHE KaydyKH.
[Tonuctupon, TedioH U NOIMBUHUIXIOPU, KaK MpeacTaBuTeNu miaactMace. CHHTETHYECKHE BOJIOKHA: KallpOH, HAlJIOH, KeBJap, JTaBCaH.

Jemoncmpayuu. Konnekuun KaydyKoB, IUIACTMAacC, CUHTETUYECKUX BOJIOKOH W H3/eNui u3 HUX. PepMEHTATUBHOE Pa3JIOKEHUE MEPOKCHUIA
BOJIOPO/Ia C TIOMOIIIBIO KaTajaa3bl CBEKEHATEPTHIX MOPKOBU HIIN KapTOQers.

Jlabopamopnwie onvtmoi. O3HaKOMIICHUE C KOJUIEKIUSMH KaydyKOB, IJIACTMAcC U BOJIOKOH.

Ilpakmuueckaa paboma. PacriozHaBaHME IJIACTMACC U BOJIOKOH.

Tematuueckoe INIAHUPOBAHUEC !

No Tema Kon-Bo yacos JlabopaTopHsbIe IIpakTryeckue KonTponbhbie

paboTst paboThr paboTht




Tema 1. | Ilpenmer opranudeckol xumuu. Teopus CTpoeHUs 24
opraHuueckux coequHenuit A. M. byrieposa

Tema 2. | YrneBonopoas! U UX NPUPOJHBIE HCTOYHUKH 124

Tema 3 Kucnopon- u a30TcoJieprKalle OpraHUyYecKue 144
COEIMHEHUS

Tema 4 HckyccTBEeHHBIE U CUHTETUUECKUE TTOJTUMEPHI 54
Pezepn lu
HUroro: 34




Kaneﬂuapﬂo-TeMaTuquKoe IJIAHUPOBAHHUE

Hdara | Ne Tema ypoka Tun ypoka OcHOBHBIC BHIBI AeSITEJIBHOCTH JeMoHcTpanuu JlaGopaTopHbIe /3
OcHOBHOE conep:kanue ONBITHI
Tema 1. IlpeameT opranndeckoii xumnu. Teopus cTpoenus opranndeckux coenqunenunii A. M. Bytaeposa (2 4)
1 | Ipenmer OpraHudeckue BEIECTBa: PUPOIHEIE, XapakTepr30BaTh 0COOEHHOCTH cocTaBa | [lnmaBiieHne, oOyrivBaHue U - 81
OpraHUYECKOU HCKYCCTBEHHBIE U CHHTETHUYECKHE. U CTPOEHMS OPraHUYECKUX BEIIECTB. TOpPEHUE OPTaHUYECKHX BEILECTB.
XUMHU OcoOeHHOCTH COCTaBa U CTPOSHUS KnaccudunmpoBaTh ux Ha OCHOBE Mognenu MoneKys OpraHuuecKuX
OpraHNUYEeCKUX BellecTB. Buranusm u ero MPOUCXOXKIIEHUS U ITepepabOoTKH. COEZMHEHUI pa3HBIX KJIACCOB
kpax. [Tonsrue 06 yrieBogoponax. ApryMeHTHpOBaTh HECOCTOSITEIbHOCTh (mapoctepkHeBbIE M 00BEMHBIE).
BUTAJIN3Ma. OnpeneneHue 3€MEHTHOT O
OnpenensTh OTIMYUTEIbHbBIE cocTaBa OpraHMYECKHUX
0COOCHHOCTH YTJIEBO/IOPOIOB. coequHeHuil. I[loprpersr A. M.
byrneposa,
1. s bepuennyca, @. Bénepa
2 OcHOBHBIE OCHOBHBIE TTOJIOKEHHS TEOPUU ®dopmynupoBaTh OCHOBHEIE nonoxkeHua | [loptperst A. M. Bytneposa, 3. H3zrorosienue 82
TIOJIO’KEHUS XUMHYecKoro crpoerus A. M. byriepoBa. | Teopuu XUMHYECKOTO CTPOSHHUS Opanknanga, . A. Kekyre. Mozenen
TEOPUU BanentHocts. CtpykTypHbIe popmynsl — | A. M. Byrneposa. OPTaHUYECKUX
XUMHYECKOT O NOJIHbIE U coKpau€HHbIe. [IpocThie PaznnyaTh NOHATUSA «BAJEHTHOCTH» U COEIMHEHUI
cTpoeHus A. M. (omuHapHBIC) M KpaTHBIE (IBOMHBIC U «CTETICHb OKHCICHU.
Bbyrneposa TpOiiHbIE) CBSA3U. I30MephI 1 H30MEpHS. CocTaBisTh MOJIEKYISIPHBIE U
B3anmHoe BMsHHE aTOMOB B MOJIEKYIIE. CTPYKTYpHBIE (POPMYIIBL.
KnaccuduuupoBaTs KOBaJICHTHBIE CBSI3H
0 KPATHOCTH.
OOBSCHATD SBJICHHE H30MEPUH U
B3aMMHOE BJIMSIHUE aTOMOB B MOJICKYIIE
Tema 2. Y1i1€B0A0pOAbI U MX NPUPOAHBbIE HCTOYHMKH (12 4.)
3 | Ilpuponusiii u CocraB npuponHoro rasa. Ero XapaKTepu3oBaTh COCTaB U OCHOBHBIE Kapta nmone3npix uckomnaemeix PO - 83
TIOIYTHBIA Ta3bl HaxoxJeHue B npupoze. [Ipenmymectsa HalpaBJIeHUs NepepabOTKU U
MIPUPOJHOTO r'a3a KaK TOIJIHMBA. WCTIONB30BaHMA IPUPOJHOTO Ta3a.
Xumudeckast epepadoTka IPUPOTHOTO CpaBHUBaTh HAXOXKACHHUE B IIPUPOJIE U
rasa: KoHBepcus, nuponus. CuHTe3-ra3 u COCTaB IPUPOAHOTO U MOMYTHBIX Ta30B.
€ro NpHUMEHEHHE. XapakTepu30BaTh COCTAB U OCHOBHBIE
[omryTHbIe Ta3bl, X cocTaB. [lepepaboTka | HampaBieHHS MEpepabOTKH 1
MIOITYTHOT'O Ta3a Ha (pakimu: Cyxoi ras, HCTIONB30BaHM MOIYTHOTO Ta3a
MpornaH-0yTaHOBasi CMECh, TA30BbIN
OCH3MH.
4 | Anxanel. O6mas | ['omonormaecKkuii psaa aKaHOB U €ro OnpenensiTh MPUHAICIKHOCTD T'operue anxaHOB U3 pe3epByapa OobHapyxeHune 83




XapaKTepUCTHKA obmast popmyna. CTpyKTypHast H30MEpHsl | COEIMHEHUH K aJIkaHaM Ha OCHOBE ra3oBoi 3axxuranku. OTHoIIeHHe MIPONYKTOB
AJKaHBI. yTIIepoaHOM nenu. Pagukast. aHaJIM3a COCTaBa X MOJIEKYJL. aJIKaHOB K OpPOMHOM BOJIe pacTBOPY | TOPEHHMS CBEUH §3
XUMHUYecKue Homenkinarypa ankanoB. Xumudeckue JlaBaTh Ha3BaHUS aJKaHAM IO TIepMaHTraHaTa KaJusl.
CBOMCTBa CBOICTBA aJIKaHOB: TOPEHNUE, PEAKIIN MEXyHapOIHOH HOMEHKJIAType.
3aMeleHus (TaJoreHNpoBaHue), peakuusi | XapaKTeph30BaTh COCTaB M CBOIMCTBA
pa3NoXKEHUs MeTaHa, peaKkuus BRKHEHIINX MPE/ICTaBUTEIEeH aJIKaHOB.
JETHPUPOBAHUS TAHA. HaOmronate XUMHYECKHI SKCIIEPUMEHT C
(PUKCHUPOBATH €TO Pe3yIbTaThI.
Paznyath moHATHS «TOMOJIOT» U
«H30MEep»
AJnkeHbl. OTuneH | OTuieH. ' OMOTOrHuecKuil psij alnkeHoB. OnpenensiTb NPUHAAICIKHOCTh I'openne sTnena. KauecrseHHbIe - 84
AJIKEHBI. Homenknarypa. CTpykTypHast ©30Mepusl. COEZIMHEHUM K aJIKeHaM Ha OCHOBE peaxIyy Ha TBOWHYIO CBA3b: 84
XUMH4ecKue [IpoMbIIEHHOE MOTy4EHUE AJIKEHOB! aHaJIM3a COCTaBa UX MOJEKYIL. o0ecIBeYMBaHUE FTUICHOM
CBOMCTBa KPEKHHT U JETUIPUPOBAHUE AJTKAHOB. JlaBaTh Ha3BaHUS aJKEHAM I10 pacTBOPOB NepMaHraHaTa KaJus 1
Peaxius neruapaTtanyu 3TaHONA, Kak MEXTyHapOIHOW HOMEHKIIAType. OpOMHOI1 BOJIBI.
11a00paTOPHBIH CIOCO0 MOTYyYSHUS XapakTepH30BaTh COCTaB U CBOICTBa
JTWIEHA. Peakuuu npucoe uHeHus: BAKHEHUILNX MPEACTABUTENEHN alIKEHOB.
TUApaTanys, THAPOraJoreHupoBaHue, HabntonaTh XMMUUECKUH SKCIIEPUMEHT C
raJJorcHUupOBaHHUE, MOJIUMEpU3AIIUH. d)I/IKCI/IpOBaTI) €ro pe3yJIbTaThbl
ITpaBuno MapkoBHuKOBa. OKUCIIEHHE PaznuyaTh NOHATUSA «TOMOJIOT» U
ankeHoB. KauecTBeHHbIE peakuy Ha «HM30Mep» IS aNKEHOB
HETpeIeNbHbIE YTIEBOIOPOABI.
AJIKaIUeHBI. Howmenknarypa. ConpsxEHHbIE TUEHBI. Komnexuusa «Kayaykm. UccnenoBanue 85
Kayuayxu Byramuen-1,3, monpen. Peakius CBOWCTB
JleGeneBa. Peaxuyu npucoenHeHNSA Kay4yKOB
ankagueHoB. Kaydyku: HaTypasbHbIH,
cHHTeTH4YecKue (0yTaIieHOBbIH,
M30MPEHOBHIN). Bynkannzanus kaydyka.
Pesuna. D60HHUT.
AJIKUHEIL. O6m1as xapakTepucTruka romonorudeckoro | OmnpenensiTe MPUHAICKHOCTD [Tonydenue aneTuneHa peaxkuueit - 86
Aneruinex psna. CiocoObl 00pa3oBaHHs Ha3BaHUH COEIMHEHUH K aJIKNHaM Ha OCHOBE THIPOIN3a KapOuga KaabLius.

aJIKHHOB. XMMHUYECKHE CBOMCTBA
aIleTUJICHA: TOPEHHE, PEaAKITUH
MIPUCOETUHEHUS: THAPOTAIIOTEHUPOBAHUE,
raJIOTeHHPOBAHMUE, THApATAINS (PEaKIHs
Kydeposa), — ero noxydenue u
MpuMeHeHne. BuHmixnopua u ero
TTOJIMMEPH3AIHS B MTOJTHXJIOPBUHILI.

aHaJIM3a CoCTaBa X MOJIEKYIL.
JlaBaTh Ha3BaHUS AJKHHAM I10
MEKIyHapOAHOW HOMEHKIIAType.
XapakTepu3oBaTh COCTaB, CBOMCTBA U
MIPUMEHEHHE ALETUIICHA.
YcraHaBIMBaTh IPUIUHHO-
CIIC/ICTBEHHYIO CBSI3b MEX/y COCTABOM,
CTPOCHHEM MOJIEKYJ, CBOHCTBAMH U
TIPUMEHEHHUEM allCTUIICHA.

HabmrogaTs XUMHUYECKHI SKCIIEPUMEHT C

I'openue aneruieHa.
KauecTBeHHBIE peakiuy Ha
TPOIHYIO CBSI3b: 00ECIIBEUNBAHNIE
aIleTHIICHOM PacTBOPOB
TepMaHTaHaTa Kajwst 1 OpoMHOI
BOJIBI.




(PMKCHPOBATH €TO PE3yIbTAaThI
Pa3nnyate NOHATUS «TOMOIOD» U
«HM30MEP» JUIs AJIKHHOB

10 | Apensl. benzon Benzon, kak mpeacraBuTenb XapakTepu30BaTh COCTaB, CBOMCTBA U HccnenoBanue cBoiicTB OeH30Ma © 87
apOMaTHYECKUX YIIEBOIOPOIOB. TIprMeHeHne OeH3oma. TIOMOIIBI0 OBITOBOTO PACTBOPHUTEIS
CrtpoeHue ero MoJeKyJibl U CBONCTBA VYcranaBnuBaTh NPUIUHHO- «ConbBeHT
(usnyecKkre 1 XUMHYECKUE CBOWCTBA! CIICJICTBEHHYIO CBSI3b MEX/y COCTaBOM,
rOpeHHe, peaky 3aMemeHUsT — CTPOCHHEM MOJIEKYJI, CBOHCTBAMU U
raJloreHUpOBaHUe, HUTPOBAHHUE. NpUMEHEeHHneM OeH3071a.
[Nonyuenne u npuMeHeHne OeH30MIA. HaOmronate XUMHYECKH SKCIIEPUMEHT C
(PMKCHPOBATH €T0 Pe3yNIbTaThI
11 | Hedts u criocodsr | CoctaB Hedt 1 e€ mepepaboTKa: XapakTepr30BaTh COCTaB U OCHOBHBIE Komnexnus «Hedts 1 88
e€ nepepaboTKu HeperoHKa, KPeKUHT, pUPOPMHHT. HarpaeJeHus repepaboTKu HeTH. HeTenpoayKTHI»,
HedrenpoaykTs! 1 UX HoMy4eHHE. Paznuuate HedTsaHble Qpakuuy U BUIeO(ParMeHThI U CITalIbl
[oHsiTrie 00 OKTAaHOBOM YHCIIE. OIMCHIBATh 00JIACTH UX TIPUMEHEHUSL. «Ileperonka nept». Kapra
XUMHUYECKUE CIIOCOOBI OBBIICHHS Oco3HaBaTh HEOOXOIMMOCTh TIOJIE3HBIX UCKONaeMbIx PO
KavecTBa OEH3MHa. XMUMHYECKHX CIIOCOOOB MOBBIILIEHUS
KavecTBa OEH3MHA
12 | Kamennslii yrons | KokcoBaHue kaMeHHOT'O YIJIsl ¥ €ro XapaKTepu30oBaTb OCHOBHBIE IIPOYKThI Komnexuus «KameHHbI# yronps u 88
U ero NPOAYKTHI: KOKCOBBIW Ta3, aMMHaYHas KOKCOXMMHYECKOTO MMPOM3BOCTBRA. MPOJYKTHI €ro IepepadoTKI».
nepepaboTKa BOJIa, KAMEHHOYTOJIbHAsI CMOJIa, KOKC. OnuceIBaTh 00JaCTH MPUMEHEHHUS BuneodparMeHTsl U ciaipl
lNasndukanys kKaMeHHOTO yIiIs. KOKCOBOT'0 I'a3a, aMMHAaYHOM BOJIbI, «Kokcoxumuueckoe
KaMEHHOYT'OJIbHOM CMOJIbI, KOKCa. MPOU3BOJICTBO
Oco3HaBaTh HEOOXOOUMOCTh
ra3uMKayuy KaMeHHOT0 YIJIsl, KaK
aJIbTEpHATHBbI IPUPOIHOMY Ta3y.
13 | IloBropenue u TectupoBaHue, penieHue 3aaa4 u BBINOMHATH TECTHI, pelIaTh 331241 1 - 8 3-8
000011eHUE yIIpa)XHEHHUH 110 TeMe YIIPaXXHEHHS IO TEMe.
[IpoBonuTh OLIEHKY COOCTBEHHBIX
JOCTI)KEHUH B YCBOCHUH TEMBI.
KoppekTupoBaTb CBOM 3HaHUS B
COOTBETCTBHH C IUTAHHUPYEMbIM
pE3yNbTaTOM
14 | KonrponsHas TecTupoBaHue, pelieHue 3a1a4 U BoInonHATE TECTHI, pelaTh 3a4a4u U - § 3-8
pabora Ne 1 VIIPaKHEHHUH TI0 TEMe YIIpaKHEHU 10 TEME.
«Teopus
CTpOEHHUS
OpPTaHUIECKUX

coenquHeHuit A.M.

Byrneposa.




YrneBogopoasn

Tema 3. Kucjiopoa- u a3orcoaep:xaiiye oprannieckue coeguenus (14 4)

15 | OngHoaTOMHBIC OyHKUMOHATBHAS THAPOKCHIbHAS Tpyma. | Ha3biBaTh CIMPTHI IO MEXyHapOTHON OKHCIIeHNe CIApTa B AIbJCTHI. CpaBHeHne 89
cnupthl. O0mas Tl'omonornyeckuii psi npeeTbHBIX HOMEHKJIaType. CKOPOCTH
XapaKTepUCTHKa OITHOATOMHBIX CIIUpTOB. M30Mepus XapakTepu30BaTh CTpOCHHE, CBOMCTBA, WCTIapEHHUS BOZBI

16 | OgHOAaTOMHEIC MONOXKEHUST (DYHKIIMOHATBHOMN TPYITITBL. CIOCOOBI TIOYYEHUSI U 00JTACTH U 3TaHOJA. §9
CITUPTEI. Bonoponnas cBsi3b. XuMHUYECKHE MPUMEHEHUS MPeebHBIX OTHOATOMHBIX
XUMUUYeCKUe CBOICTBA CITUPTOB. AJIbJCTHIHAS TPYIIA. | CIHHPTOB.

CBOMCTBa Peaxuus srepudukaym, cioxHbie 3QUPHL. | YCTaHaBIUBATH IPUIHHHO-
IIpumenenue criuptoB. JleiicTBue CIEICTBEHHYIO CBSI3b MEXKY COCTaBOM,
METHIIOBOTO ¥ STHIIOBOT'O CITUPTOB HA CTPOSHHEM MOJIEKYJI, CBOUCTBAMU U
OpraHM3M 4YeNoBeKa. NPUMEHEHHWEM METaHOJIa ¥ ATaHOIa.
Habmonats, camocTosiTeIbHO
TPOBOJUTD M OMKCHIBATH XUMUUCCKHIHA
JKCIIEPUMEHT
17 | MHoroaTtoMHble OTUIIEHTIINKOMb, KaK MPeICTaBUTENb KrnaccudunmpoBars ciupThl 1Mo UX KauectBennas peakuus Ha PactBOopumocTh 89
CITUPTHBL JABYXAaTOMHBIX U I'TMOEPUH, KaK ATOMHOCTH. MHOI'0aTOMHBIC CITUPTHI. TJIMIEpUHA B BOJEC
NPEJICTABUTENb TPEXATOMHBIX CIIMPTOB. XapakTepu3oBaTh CTpOCHHE, CBOMCTBA,
KauecTBeHHas peaknysi HA MHOTOATOMHBIE | CIOCOOBI ONYYEHUSI U 00JIACTH
CIIMPThI, UX CBOﬁCTBa, IMOTY4Y€HUEC U MPUMEHCHUA MHOT'OATOMHBIX CITMPTOB.
npumeHenue. [lonsrue o6 anTudpH3ax. WnentnduumposaTh MHOr0OaTOMHbIE
CIUPTHI C MOMOIIBIO Ka4eCTBEHHOM
peaKuu.
HabmronaTh, caMOCTOSTEIBHO
MPOBOJIUTH M ONUCHIBATH XUMHYECKU It
IKCIIEPUMEHT
18 | denon CrtpoeHue, momydeHne, CBOICTBA U XapakTepH30BaTh CTPOCHHE, CBOICTBA, 3aBUCHMOCTH PACTBOPUMOCTH - 810
npuMmeHenne peHona. KauecrBeHHbIe CIOCOOBI ONYYEHHUS U 00JIACTH (heHONa B BOJIE OT TEMIIEPATYPHL.
peakuun Ha deHon. B3aumHoe BnusiHIEe npuMeHeHus eHona. Bsaumogeiicteue (eHomna ¢
aTOMOB B MOJIeKyJIie (heHoa. Wnentudunmposats GEHOIN ¢ MOMOIIBI0 | OPOMHOI BOJIOH 1 XJIOPUIIOM
Ka4yeCTBEHHBIX PEaKIINii. skene3a(Ill), kak kagecTBEHHBIE
CobronaTh mpaBuiia 6€30acHOro peaxmmu
obparreHus ¢ GpeHoaom
19 | Anpaerunsl u DopManbAeTrul U aleTalIbIeTua, KaKk XapakTepr30oBaTh CTPOCHHE, CBOICTBA, Peakmun cepebpsiHOTO 3€pKayia u co | - 8§11

KCTOHBI

MIPEACTABUTEIH ATbJETHOB, COCTAB UX
MoseKyn. OyHKIMOHAIbHAS
KapOoHWIBbHAs rpymmna. KauecTBeHHbIE
peaxuuu Ha anbaeruasl. CBOWCTBA,
TIOTyYeHNE W IPUMEHEHUE
(dopMapaerHaa U aneTaIbIeTH A,

CTIIOCOOBI TIOTYYEHUs U 00IaCTH
MpUMeHeHHs1 PopMalibAeruia u
areTanbaeruaa.
WaeHTnunmpoBaTth anbIeruib
MTOMOIIIBIO0 KAYECTBEHHBIX PEaKIInil.
CobiroiaTh paBUIIa IKOJIOTHIECKH

CBEXKEIOIyYeHHBIM THIPOKCHIOM
menu(Il) mpu HarpeBanum, Kax
KauecTBEHHbIE peaKIy Ha
QITbJICTHIBI




Peakuy nmonukoHAeHCAUN IS
¢dopmanpaeruna. [lonsrie o keToHax Ha
IIpUMepe aleToHA.

IPaMOTHOIO M 0€30MacHOr0 0OpaIIeHHsI
¢ popmanbaeruiom.

20

KapOoHnoBsie
KHCITOTHI

T'oMonoruyeckuit psii mpeaeiabHbIX
OJIHOOCHOBHBIX KApOOHOBBIX KHCIIOT.
KupHbie kuciI0Thl. XUMUYECKHE CBOMCTBA
KapOOHOBBIX KUCIOT. [TomyueHue u
NIPUMEHEHHE MYPaBbUHON U YKCYCHOU
KUCJIOT.

XapakTepHu30BaTh CTpOCHHE, CBOICTBA,
CIIOCOOBI TIOIYYEeHUS U 00J1aCTH
MPUMEHEHUSI MypaBbUHON U YKCYCHOU
KHUCIIOT.

Paznnuatk 00111€e, 0COOEHHOE 1
eMMHUYHOE B CTPOCHUH M CBOICTBAX
OpraHHYecKux (MypaBbUHON H
YKCYCHOW) U HEOPTaHUYECKUX KHCIIOT.
Habmro1ath, NPOBOANTS, OMUCHIBATD
(UKCHPOBATh PE3YAbTATHI
JIEMOHCTPAIMOHHOT0 U JJaOOpaTOPHOTO
XUMHYECKHX DKCIICPHMEHTOB.
Co0uoath MmpaBmita 3KOJIOrHYeCKU
TPaMOTHOrO U 0€30MacHOro OOpaleHus!
¢ KapOOHOBBIMH KHCJIOTAMU

O06pa3ubl MypaBbHHON, YKCYCHOM,
MaJIEMUTHHOBOHN M CTEAPUHOBOU
KHCJIOT U UX PacTBOPUMOCTh B BOJE

XHAMHAYECKHUE
CBOMCTBa
YKCYCHOH
KHUCJIOTBI

§12
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CroxHbIe 3QUpPBHI.
Kupnr

Peaxkumst sTepudukarmu. CloxHbIe
3¢upbL. JKUpbI, X COCTaB U THAPOIU3
(KMCIOTHBIHN U IEeNTOYHOI). MbLia.
I'mnpupoBanue xupoB.

OnuceIBaTh peakiyy dTepruduKamy KaK
o0paTrMOi OOMEHHBIN TIPOIIECC MEXKTY
KUCJIOTaMHU U CITUpTaMU.
XapakTepu3oBaTh CTPOECHUE, CBOMCTBA,
CIIOCOOBI ONTy4eHHs U 001aCTH
MPUMEHEHUS KUPOB.

YcraHaBIUBaTh 3aBUCUMOCTh MEXIY
(M3HIECKUMH CBOMCTBaMH )KUPOB,
COCTaBOM HX MOJIEKYJI U
MPOUCXOXKICHUEM.

Y TIPOU3BOICTBO TBEP/BIX )KUPOB Ha
OCHOBE PacTUTENILHBIX Macell.
HaOntonate, NpoBOANTb, OMUCHIBATH U
(UKCHPOBATh PE3YAbTATHI
JEMOHCTPaLMOHHOT0 1 1JaDOPaTOPHOTO
XMMHYECKHX IKCIIEPUMEHTOB

Komeknus cloxHbIX 3(QUPOB.
Komneknus xupo. O0pasiisl
TBEPJIOTO U KUAKOTO MbLIa.

Ornpenenenue
HeTpeeIbHOCTH
pacTUTENLHOTrO
Macia

§13
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YrneBonpl

YrneBoasl. MoHocaxapuael. I roko3a kak
anpnerupociupt. Copout.
MOJIOYHOKHCIIOE U CIIUPTOBOE OpOKEHHE.
®otocunres. ucaxapumnsr. Caxaposa.
[Monmmcaxapuabl: KpaxMal, [eJUTF0N03a.

OmnpenensTb NPUHAIEKHOCTh
OpraHWYECKHX COCTUHEHUN K
YTJICBOIAM.

Pazniuate MOHO-, TH- ¥ TTONHCaxXapu/IbI
T10 VX CITOCOOHOCTH K THIPOIH3Y.
IIpuBonuTE IpUMEpHI IpEACTaBUTENEH
KaXXJIOW TPYIIIBI YTIEBOIOB.

AJIbJETHIHBIE CBOMCTBA U
CBOIMCTBA MHOTOATOMHBIX CIIUPTOB
TJIFOKO3BI B PEAKIUSIX C
runpokcugom meau(1l).
Unentudukanms kpaxmana.

UsroroBnenne
KpaxMaJIbHOTO
KJIEHCTEpa.
WnenTuduxamnms
Kpaxmaia Kak
KOMITOHEHTA
HEKOTOPBIX

§ 14-15




HaGmonate, mpoBoanTH, ONMCHIBATH U MIPOYKTOB
(hUKCHUpOBATh Pe3yNbTaThI MTUTaHKS
JIEMOHCTPAIMOHHOT0 1 JTaOOpaTOpPHOTO
XMMHYECKHX IKCIIEPUMEHTOB
23 | AMuHBI AMuHorpymnmna. AMUHBI IIpEICNbHBIE U OnpenensTe NPUHAAICIKHOCTD IToptper H. H. 3ununa. Komnexuusa | M3rotosnenue 816
apoMatnyeckue. AHWIHH. [lomydenue OpraHWYeCcKOro COSJMHEHHS K aMUHaM AQHWJIMHOBBIX KpacuTeleH. MoJIeJIel MOJIEKYIT
amMuHOB. Peaknys 3uHrHa. XUMUYECKHe Ha OCHOBE aHaJIN3a COCTaBa €ro aMHHOB
CBOICTBa M PUMEHEHHE AMHHOB. MOJIEKYIL.
XapakTepH30BaTh CTpOCHHE, CBOICTBA,
CIIOCOOBI OMYYEHHUS U 00JIACTH
NPUMEHEHUS aHUITMHA.
ApryMEeHTHPOBaTh YYBCTBO T'OPAOCTH 32
JIOCTH)KEHHS OTEUECTBEHHOM
OpraHU4ecKor XUMHH.
Co0roaTh mpaBuiia 6€30MacHOro
o0pallleHHs1 C aHHWIMHOM M KPAaCHTEIISIMH
Ha ero OCHOBE
24 | AMUHOKHCIIOTBI. AMUHOKHUCIIOTBI, COCTaB UX MOJIEKYN U OnpenensiTb MPUHAICIKHOCT - N3rotoBnenue 8§17
CBOICTBa, KaK aM(OTEPHBIX OPTAaHUYECKHX | OPraHMYECKOro COeTMHEHHS K MOJIeITH
COeMHEeHMH. [ TnIMH, Kak Npe/ICTaBUTENb | aMHUHOKHCIIOTAaM Ha OCHOBE aHAJIN3a MOJIEKYJIbI
amMuHOKHUCIOT. [loyueHre nonuneTHI08 COCTaBa MX MOJICKYII. TJTUIMHA
peakuyel noaukonaeHcauuu. Ilonsatue o XapaKTepu3oBaTh CBOMCTBA
HENTHIHON CBSI3H. aMHMHOKHCIIOT KaK aM(OTepHBIX
COEIMHEHHUI.
Paznnuate peakuuy NOJIMKOHACHCALUY U
HENTH/IHbIC CBS3U
25 | benku CrpoeHre MOJIeKy1 OEJIKOB: epBUYHAS, XapakTepu30BaTh COCTaB, CTPOCHUE, KauectBennsle peakiuu Ha Oenku. | - 817,
BTOPUYHAS M TPETUYHASI CTPYKTYPBI. CTPYKTYPY U CBOMCTBa OEJIKOB. 18, 19
KauecTBeHHbIe peakiyy Ha OEIKH, HX Unentudunupoats OenKH.
THIPONN3, AeHaTypalus u 6uonornyeckue | OmnucpiBaTh OMOIOrovYecKre CBOMCTBA
GbyHKIUH. 0€eIKOB Ha OCHOBE MEXIIPEIMETHBIX
CBsI3eH XMUMHUH U OHOJIOTHU
26 | TlpakTuueckast WneHTndukanms opraHnIecKux IIpoBoauTh, HAOIIOAATH M OMHUCHIBATH - - TIP Nel
pabora Ne 1. COEIMHEHNI XUMHYECKHIA YKCTIEPUMEHT TSI
Unenruduxanust TIOATBEPKACHUS CTPOEHUS U CBOMCTB
OpTraHUIECKUX Pa3IUIHBIX OPTaHUYECKUX COEIMHEHHH,
COEIMHEHNH a TaKXKe UX WICHTU(HUKAINHU C TIOMOIIBIO
KauyeCTBEHHBIX pEeaKLUi
27 | TloBropenue u TectupoBaHue, pelieHne 3a1a4 u BBIMOMHATH TECTHI, pEIIaTh 3342491 U - - §9-20

00001IEHE

YOpa)KHEHUH IO TEME

YIIPaXHEHHS IO TEME.




ITpoBOIUTE OIIEHKY COOCTBEHHBIX
JIOCTIDKEHUI B YCBOCHHUU TEMBL.
KoppekTupoBats CBOM 3HAHHS B
COOTBETCTBHH C TUIAHUPYEMBIM
pe3yaBTaTOM

28 | KourponpHas TectupoBanue, perieHue 3aaad u BrInonHATE TECTHI, permaTh 3aa4u U - §9-20
pabora Ne2 yIIpa)XHEHUH 110 TEME YIIpaXHEHHS TI0 TEME.
«Kucnopoa- u
a30TcoJepxKalIne
OpraHH4ecKue
COE/IMHEHUSD)
Tema 4. UckyccTBeHHbIE M CHHTETHYECKHE MoJMMepHI (5 1)
29 | buorexHonorus PazButne Ouorexnonoruu. Tpu OOBSICHSTB, YTO TAKOE OMOTEXHOJIOTHS, BuneodparmenTs! 1 cnaipl mo 8§21
HarpaBJIeHUs] OMOTEXHOJIOTHH: TeHHasI reHHas (WM TeHETHUUYeCKasl) MH)KEHEepHs, | OMOTEXHOIOIHU U
(vM TeHeTHueCcKast) HHKEHEPHS; KJIETOYHAs! MH)KEHepHs1, OMosiornyeckass | MIMMOOWIM30BaHHBIM (pepMeHTamM
KJIETOYHAs! MH)KEHEPHs1; Onoornueckast WHXXEHEepUsl, KIOHUPOBaHHUE,
umxeHepus. ['eHeTnuecku MMMOOUITN30BaHHBIE ()EPMEHTBI.
MoaudunupoanHsie opranu3mel ((MO) n | XapakTepuzoBath poib OHOTEXHOIOTHH
TpaHCreHHas npoAyKiys. KiIoHupoBaHue. | B pelIEHHH MPOIOBOIBLCTBEHHOM
HMMMoOuIM30BaHHBIE (PEPMEHTBI U X NpoOJIeMbI U COXPAaHEHUH 3/I0POBbSI
NPUMEHEHHE. YenoBeKa
30 | Iomumepsr Knaccudukarnms monumepos. KrnaccuduimpoBars noimmepsl 1o Komekiust monuMepos. § 22
HckyccTBeHHBIE TONMUMEPBL: LETYI0H, Pa3IMYHBIM OCHOBAHHMSM. Konnekiys cuHTeTHYeCKuX
aleTaTHbIN MENIK, BUCKO3a, LEJUIO(aH. Paznnuate UCKyCCTBEHHBIE NTOJIUMEDBI, [IOJIMMEPOB U U3JIENHUN U3 HUX
KI1accu(UIMPOBATh UX U
WUTIOCTPUPOBATh TPYIIIEI HOJHMMEPOB
IpHMepaMH.
YcraHaBIUBaTh CBSI3H MEXIY
CBOMCTBaMH HOJMMEPOB U 00JIACTAMU HX
IPUMEHEHUS
31 | CuHreruueckue [Nonmumepu3anus ¥ NOMUKOHACH AW, Kak | Pa3nnuaTe monumepusanuio u Konnekius cuHTeTHYeCKuX 8§22
TIOJTUMEPBI CIIOCOOBI TIOJTy4EHHS ITOJTUMEPOB. HOJMKOHCHCALHIO. HOJIMMEPOB: TIIACTMACC H BOJIOKOH
Cunternyeckue xaydyku. [lomuctupor, [puBOIUTH PUMEPHI 3THX CIIOCOO0B Y U3IENUH U3 HUX
Te(I0H ¥ NONMBUHIIIXIIOPUIL, KaK MIOTyYEeHUS TIOJTHMEPOB.
NPEeNCTaBUTENH ILTACTMAcC. OmuchIBaTh CHHTETHYECKUE KayTyKH,
CHHTeTHYeCKHe BOJIOKHA: KAallPOH, IUIACTMACCHI M BOJIOKHA HA OCHOBE CBSI3H
HaWJIOH, KEBJAp, JaBCaH. CBOMCTBa — NPUMEHEHHE
32 | TlpakTuueckast PacriosHaBanue miactMacc U BOJIOKOH IIpoBoauTh, HAOMIOAATH M OMHUCHIBATH - TIP Ne2
pabora Ne 2 XUMHYECKHN YKCTIEPAUMEHT TSI

I/I,IICHTI/I(I)I/IK&]_II/II/I jracTMacC M BOJIOKOH C




| | IIOMOIIBIO KaYCCTBCHHBIX peaKHI/Iﬁ
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[ToBTopenue u o6odmeHne kypca. [logBeneHne UTOroB yaeOHOro roja.
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Pe3epBHOE Bpems

HToro 34 yacos (14 B Hee 10)




