MHUHHUCTEPCTBO IIPOCBEIEHHS] POCCHICKOY ®EJIEPAIIAU
Munucrepcrso Cmonenckoii o6iacru no 00pa3oBaHHIO H HAyKe
AamunHcTpanus ropoga CMoseHcKa

MBOY «CII Ne 34»
PACCMOTPEHO COI'JTACOBAHO YTBEP)KI[EHO
PykoBoaurens IIIMO 3amecTuTens aupexTopa ,HHPCKTOP LIKOIBI :
/ AR
f/}gf/ W.H. BacunseBa %47 4(‘// A.B.Mengenepa £ g C.B.I'Io;uﬁ;iaaﬂoaa
ITpotoxom Nel or «29» aBrycra  «30» aprycra 2024 r. IMpuxas Nel40-0x0T «30»
2024 r. asrycra 2024 r.
PABOYAS I[TPOIT'PAMMA

KYPCA BHEYPOUYHOM JESATEJIbHOCTU

«[IOAI'OTOBKA K EI'2 ITO XUMHNHN»

CPEJHEE OBIIEE ObPA3OBAHUE

CMoJ1eHCK
2024 ron



IHosicHuTeIbHAA 3aMUCKA

Pabouas mporpamma kypca BHeypouHO# nestenbHOCTH «lloaroroka k EI'D mo xumum»
pa3paboraHa Ha ocHOBe @enepanbHOTO TOCYJAPCTBEHHOTO 00pa30BaTENBbHOTO CTaHIApTa
cpeaHero o6miero oOpa3oBaHUs, YTBEPXKACHHOTO NpUKa3oM MuHHCTepcTBa 00pa3oBaHUS U
Hayku Poccuiickoit @enepannu ot 17.05.2012r. Ne 413 (¢ u3MeHEHUSAMH U JOTIOJHEHUSIMHU OT
12.08.2023r.); denepanbHOM 00pa30BaTEIbHONW MPOrpPaMMbl CPEAHEro oOIIero oOpa3oBaHUs,
yTBEpKICHHOH npukazom Munnpocsenienus Poccun ot 18.05.2023r. Ne 371., oTkpeITOro OaHKa
3amannii EI'D no xumum, pa3melneHHoro Ha caitre https:/fipi.ru/ege/otkrytyy-bank-zadaniy-ege,
Komudukaropa mpoBepsemblx  TpebOOBaHMH K  pe3yiabTaTaM  OCBOCHHS  OCHOBHOM
o0pa3oBaTebHONW MPOTPaMMBI CPEIHETO OOIIEro oOpa3oBaHMs M AJIEMEHTOB COACPIKAHUS LIS
MIPOBEJIEHUS] €MHOTO TOCYJapCTBEHHOIO SK3aMeHa 10 XWMHUH, IOJArOTOBJIEHHBIE (PeepaabHbIM
TOCYJapCTBEHHBIM OIOJUKETHEIM HaydHbIM yupexaenueM «DEJEPAJIBHBIA WHCTUTYT
MEJATOTMYECKUX W3MEPEHUW», Cremudukanmeii KOHTPOIBHBIX H3MEPUTEIBHBIX
MaTepuagoB s NPOBEIEHUS €AMHOI0 TOCYJapCTBEHHOIO  53K3aMeHa 10  XUMUH,
MOATOTOBJICHHON (hbeepalIbHBIM TOCYJaPCTBEHHBIM OIO/KETHBIM HAyYHBIM  YUPEKIACHHEM
«DEJIEPAJIBHBIM  MHCTUTYT TIEJATOTMYECKMX M3MEPEHUI», a Takxe
(dbenepanbHON pabodel mporpaMMbl BOCITUTAHUSI.

PabGouass mporpamma BHeypouHou nesrenbHOCTH «llogroroBka k EI'D mo xumum»
npenHasHadeHa s oOydarommxcs 10- 11-x kimaccoB W MMeEET MPAaKTUKO-OPHEHTHPOBAHHYIO
HampaBJIeHHOCTb. (OCHOBHO€ Ha3Ha4Y€HHE — TMOJArOTOBKA BBIMTYCKHUKOB K IPOXOXACHUIO
WTOTOBOM aTTECTAIlMU 10 MPEAMETY «XUMHS».

PabGouast mporpamma BHeypouHoi nesrenbHOCTH «lloarotoBka k¥ EI'D mo xumwum»
paccunTana Ha 34 yueOHbIX yaca B Toa B 10 u B 11 kimaccax, mo lydacy B Hefelto.

Leab: - momoJHUTENbHAS TOATOTOBKA OOyUYarOIIMXCs IJs ycremHou cnadu EmpuHoro
roCyJapCTBEHHOTO dK3aMeHa M0 XUMHH.

3apaum:

- JIETAJIbHO TMO3HAaKOMUTH Yy4alluxcsa ¢ mporeaypoil mposeneHuss EI'D mo xumuw,
CTPYKTYPOU paboTHI;

- 0TpaboTaTh BaKHEHIIIME TEOPETUUYECKUE TIOJIOKCHHS M MPAKTUYCCKUE YMEHUS B
COOTBETCTBHUH C COJICP)KAaHUEM Kypca XUMUH,

- (hopMHUPOBATh MHUPOBO33PEHUECKYIO ITO3HUITHIO 00 YIAFOIIHXCS.

Ilnanupyemblie pe3yJbTaThl H3yYeHHs Y4eOHOT0 mMpeaMeTa

JIn4HOCTHBIE:

— TOTOBHOCTh M CHOCOOHOCTH OOYYaIOHIMXCS K CAMOPa3BUTHUIO U CAaMOBOCIHUTAHUIO B
COOTBETCTBHUU C OOIIEUYCIIOBEUSCKMMH IIEHHOCTSIMHU U HJcaIaMH I'PaXkIaHCKOTO 00IIecTBa;

- TpUHATHE W peau3alus I[IEHHOCTEeH 3J0pOBOTO M 0€30macHOro o0pas3a >KHU3HH,
OepeXHOe, OTBETCTBEHHOE M KOMIIETEHTHOE OTHOILIEHHE K COOCTBEHHOMY (DHU3MYECKOMY U
MICUXOJIOTHYECKOMY 3/10POBbIO;

- HeMNpUATHE BPEIHBIX MPUBBIUEK: KYPEHHUS, YIIOTPEOICHUS aTKOT0JIsl, HAPKOTHUKOB.

- yBaXXEHHUE K CBOEMY HapoOJy, YyBCTBO OTBETCTBEHHOCTH mepea PoauHoi, ropaocTtu 3a
CBOM Kpaii, cBot0 PoiuHy, nmponuioe u HacToslliee MHOTOHAIMOHAIbHOTO Hapoaa Poccuu;

-  TOpUHATHE TYMAHUCTUYECKUX IIEHHOCTEH, OCO3HAHHOE, YBAKUTEIbHOE U
N00OpoXkKenaTeIbHOe OTHOIIIEHHE K IPYTOMY YEJIOBEKY, €T0 MHEHHIO, MUPOBO33PEHUIO;

- CIOCOOHOCTh K COMEpEeXKHBAaHHIO W (HOPMHUPOBAHHE TO3UTHBHOTO OTHOIICHUS K
JMIOJIIM, B TOM YHCII€ K JUIAM C OTPaHMYEHHBIMU BO3MOXHOCTSIMU 3J0pPOBbS M WHBAIWJAM;
OepekHOe, OTBETCTBEHHOE M KOMIIETEHTHOE OTHOIICHHE K (PU3UYECKOMY U TICUXOJIOTHUECKOMY
3I0POBBIO IPYTHX JIFOJEH, YMEHHUE OKa3bIBAaTh MEPBYIO MOMOIIb;

- pa3BUTHE KOMIETEHUUW COTPYJHUYECTBA CO CBEPCTHUKAMH, AETbMHU MIIAIIIETO
BO3pacTa, B3pOCIBIMH B  oOpa3oBaTeNnbHOW,  OOIIECTBEHHO  MOJIE3HOH,  ydeOHO-

HCCHCHOB&TCHLCKOﬁ, HpOeKTHOﬁ U JpYTrux BUJax ACATCIIbHOCTH.
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- MHpPOBO33pPEHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Da3BUTHSA HayKH,
3HaYMMOCTH HayKH, TOTOBHOCTh K Hay4YHO-TEXHHYECKOMY TBOPYECTBY, BIIQJICHUE JTOCTOBEPHOM
uHpopManuend O MepeloBbIX TOCTIKEHUSX M OTKPHITHSIX MHPOBOW M OTEYCCTBCHHOW HAYKH,
3aWHTEPECOBAHHOCThH B HAYYHBIX 3HAHUSAX 00 YCTPOICTBE MUpau 0OIIECTBA;

- TOTOBHOCTh M CIHOCOOHOCTh K OOpa3OBaHHIO, B TOM YHCIE CaMOOOpa30BaHMIO, HA
NPOTSDKEHUU BCEH JKM3HU; CO3HATENbHOE OTHOIICHHWE K HEMPEepPhIBHOMY OOpa30BaHUIO Kak
YCIIOBHIO YCIICITHOW MPOdecCHOHATBHOM 1 0OIIECTBEHHON JIEATCIILHOCTH,

- DKOJIOTHMYECKas KyJIbTypa, OepeXHOe OTHOIIEHHsS K POIHON 3eMJje, MPHPOTHBIM
6orarctBam Poccum m Mupa; MOHMMaHUE BIUSHHS COIMAIbHO-3KOHOMUYECKHUX IPOILIECCOB Ha
COCTOSIHWE TIPHPOJTHOW M COLMAIBHOW CpeIbl, OTBETCTBEHHOCTh 33 COCTOSIHUE IPHPOTHBIX
pecypcoB; YMEHHsSI M HaBBIKM Pa3yMHOTO NPUPOIOTOIB30BAHUS, HETEPIIMMOE OTHOIICHUE K
JIEWCTBUSIM, TPHHOCSIINM Bpell SKOJOTUH; TPHOOPETEHHE OTBITa JKOJOTO-HAlPaBICHHON
NeSATeIbHOCTH;

- OCO3HAaHHBIM BBIOOp Oynymied mpodeccuu Kak MyTh W CHOCOO0 peaTu3aiuu
COOCTBEHHBIX )KH3HCHHBIX IJIAHOB;

- TOTPEOHOCTh TPYAWUTHCSA, YBOKCHHE K TPYAy H IIOIIM TPyJda, TPYAOBBIM
TOCTIKEHUSIM, TOOPOCOBECTHOE, OTBETCTBEHHOE M TBOPUYECKOE OTHOIICHHE K Pa3HBIM BHJAM
TPYIOBOM JIE€ATEIBHOCTH.

MeranpeaMeTHble:

PerynsiTuBHbIC YHUBEpPCAJIbHbIE Y4eOHbIE 1CHCTBHS

— CaMOCTOSATENBHO OTPENENSATh 1N, 331aBaTh MapaMeTPhl H KPUTEPUH, TT0 KOTOPBIM
MO>KHO OTIPEIENUTH, YTO IEJNb JOCTUTHYTA,

- CTaBUTh ¥ GOPMYJIMPOBATH COOCTBEHHBIE 33/1a4H B 00pa30BaTEIBHOM IEATEILHOCTH U
KU3HEHHBIX CUTYalHsIX;

— BBIOMpaTh MYTh NOCTHXKEHUS LENH, TUIAaHUPOBATh pEIlleHHEe TOCTaBJICHHBIX 3a/ad,
ONTUMU3HPYS MaTepHalbHbIE U HEMaTepHUAJIbHbIE 3aTPATHI;

— OpraHu3oBbIBATH IPPEKTUBHBIN MOUCK PECYpPCOB, HEOOXOAUMBIX UIS JOCTHKECHHUS
MMOCTaBJICHHOM 1IN,

— COINOCTAaBIIATh MOJYYCHHBIH PE3yNbTaT JACSITEILHOCTH C MOCTABIECHHOW 3apaHee
LENbIO.

ITo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE YdeOHbIe 1eHCTBUSA

- WCKaTh W HaXOoJAUTh O000OIIEHHbIE CHOCOObI pelIeHHus 3aJad, B TOM YHUCIE,
OCYILIECTBIISITh Pa3BepHYThI HMH(DOPMALMOHHBIA TMOWUCK M CTaBUTh Ha €ro OCHOBE HOBBIC
(yueOHBIC U MTO3HABATEIBHBIC) 3a/1a4H;

- KpUTHUYECKH OIICHMBATh U HHTEPIPETHPOBATH HHPOPMAIUIO C PA3HBIX IMO3UIIMA,
pacrno3HaBaTh U (PUKCHUPOBATH MPOTUBOPEUUS B MHHOPMALIMOHHBIX HCTOYHUKAX;

— HCIOJb30BaTh PA3IUYHbIE MOJEIbHO-CXEMAaTHUYECKUe CPElCTBA Ui IMPEACTaBICHUS
CYIIECTBEHHBIX CBS3€M W OTHOIICHWH, a TakKe MPOTHUBOPEYU, BBIABICHHBIX B
MH(OPMALMOHHBIX HCTOYHUKAX;

- HaxoIuUTh WM NPHUBOJUTH KPUTHYECKHE AapryMEHThl B OTHOILIECHUU JIEHCTBUI U
CYXKJCHUU JApPYroro; CIOKOWHO W pa3yMHO OTHOCHTBCS K KPUTHUECKUM 3aMEYaHUSIM B
OTHOIIEHUH COOCTBEHHOTO CYKJEHHS, pAaCCMaTPUBATh UX KaK pecypc COOCTBEHHOTO Pa3BUTHS;

- BBICTpaWBaTh HWHIUBUAYalbHYI0 00Opa3oBaTENbHYI0 TPAEKTOPHUIO,  YYUTHIBAS
OTPaHMYEHUSI CO CTOPOHBI JPYIMX YYaCTHHKOB M PECYpCHBIE OTrpaHUYEHUS; MEHSITh U
yIIepP)KUBATh Pa3HbIE MO3UIIMU B TIO3HABATEILHOU EATEILHOCTH.

KoMMmyHuKkaTHBHbBIE YHUBepcaIbHble YueOHbIe AeiicTBUS

— OCYILECTBIATH JIEJIOBYI0O KOMMYHHUKAIIUIO KaK CO CBEPCTHUKAMHM, TaK M CO B3POCIBIMU
(kak BHYTpH 00pa30oBaTeNbHON OpraHU3aliy, TaK U 3a €€ MpelenaMu), MoA0UpaTh MapTHEPOB
JUIS IeTIOBOM KOMMYHHUKAIIUU UCXOJSl U3 COOOPaXKEHUI pe3ylNbTaTUBHOCTH B3aUMOJICHCTBUS, a
HE JIMYHBIX CUMITaTU;

— TIpU OCYIIECTBIEHUH TPYIIOBOH pabOThI OBITH KaK PYKOBOJUTENEM, TaK M YWICHOM



KOMaH/Ibl B Pa3HbIX POJIAX (F€HEpaToOp UJIeH, KPUTUK, WCIOJHUTEIb, BHICTYNAIOUIUN, SKCIIEPT U
T.1.);

- pa3BepHYTO, JIOTUYHO U TOYHO H3JaraTb CBOI TOUYKY 3PEHMSI C MCIOJb30BaHUEM
aJICKBATHBIX (YCTHBIX U MMMUCbMEHHBIX) SI3BIKOBBIX CPEJICTB.

IIpeamerHbIe:

BoinyckHUK Ha 0230BOM YPOBHE HAYYUTCH:

- packpbIBaTh Ha MpPUMEpPAX POJb XUMHUU B (OPMHPOBAHMU COBPEMEHHOW HaydHOU
KapTHUHBI MUPa U B MPAKTUYECKOM IEATEILHOCTH YEJIOBEKA;

- JIEMOHCTPUpPOBATH Ha TMpUMEpax B3aUMOCBSI3b MEXIY XUMHEH U JAPYTUMH
€CTECTBEHHBIMU HAayKaMU;

— packpblBaThb Ha NpUMepax IIOJIOKEHUS TEOPUM XUMHUYECKOro cTpoeHus A.M.
byrneposa;

- noHuMath pusndeckuit cmbica Ilepuoanueckoro 3akona /I.V. MenneneeBa u Ha ero
OCHOBE OOBSCHATh 3aBUCHUMOCTh CBOWCTB XHMHUYECKHX JJIEMEHTOB M OOpa30BaHHBIX HMH
BEIIECTB OT AIEKTPOHHOTO CTPOECHHS aTOMOB;

- OOBACHATH MPUUUHBI MHOTOOOpa3Hsl BEIIECTB HA OCHOBE OOIIUX MPEJACTaBICHUN 00 UX
COCTaBE€ U CTPOCHHH;

- TpUMEHSTHh MpaBWJIa CUCTEMAaTHYECKOM MEXIyHapOAHOW HOMEHKIIATyphl Kak
CpEICTBa pa3IM4YeHUs U UACHTU(UKAIIMY BEIECTB 10 UX COCTaBY U CTPOCHHUIO;

— COCTaBJIAITb MOJIEKYJSIPHBIE M CTPYKTYypHBbIE (DOPMYJbI OPraHUYECKUX BEIIECTB Kak
HOocUTeNnel HHGOpPMAallUd O CTPOCHMM BEUIECTBA, €ro CBOMCTBAX M MPUHAAJICKHOCTH K
OTIpeJIeIEHHOMY KJIacCy COEIUHEHMI;

— XapakTepHu30BaTh OpraHMYECKHe BEIEeCTBAa IO COCTaBY, CTPOEHHUIO U CBOWMCTBaM,
YCTaHaBIMBATh MPUYUHHO-CIIEACTBEHHBIE CBSI3U MEX]ly JTAaHHBIMU XapaKTEPUCTUKAMH BEILIECTBA;

— MPUBOAUTH MPUMEPHl XUMHUYECKUX PEaKLUN, paCKPBIBAIOIINX XapaKTEpHbIE CBOWMCTBA
TUMAYHBIX TPEJICTaBUTENEH KJIACCOB OPraHWYECKUX BEIIECTB C LEIbI0 UX HJIEHTU(PUKALUU U
00BSICHEHHS 001aCTH TPUMEHEHUS;

— MPOTHO3HPOBATh BO3MOXKHOCTh MPOTEKAHUSI XUMHUYECKUX PEaKIMii Ha OCHOBE 3HAHUM O
TUIAX XMMHYECKOH CBS3HM B MOJIEKYJIaX PEAareHTOB U UX PEaKIIMOHHOM CIIOCOOHOCTH;

- HCMOJb30BaTh 3HAHMUSI O COCTaBE, CTPOCHUU M XMMHUYECKHUX CBOWCTBAX BELIECTB IS
0€30MMacHOTO MPUMEHEHUS B IPAKTUUECKOH JeATENbHOCTH;

- TPUBOJUTH TMPUMEPbl MPAKTUUYECKOTO HCIIOJIB30BaHUS MPOAYKTOB IepepaboTKu
He(TU U MPUPOJHOTO ra3a, BEICOKOMOJIEKYISIPHBIX COEIUHEHUH (MOJUITHIIEHA, CAHTETUYECKOTO
KaydyKa, alleTaTHOTO BOJIOKHA);

— TOpPOBOAWTH OIBITHI 0 PACIO3HABAHMIO OPraHUYEeCKHX BEUIECTB: TIIMIEPUHA,
YKCYCHOM KHCIIOTBI, HEMIPEICIbHBIX KUPOB, IIIIOKO3bI, Kpaxmala, OEIKOB — B COCTAaBE MUIIEBBIX
MPOJIYKTOB U KOCMETUYECKHUX CPECTB;

- BIAJETh MpaBUJIAMH U IIpreMaMu 0e30macHoi paboThl ¢ XUMUYECKHUMH BEIIECTBAMU U
nabopaTopHbIM 000PyIOBaHUEM;

- YCTaHaBIMBATh 3aBUCUMOCTb CKOPOCTHM XUMHUYECKOW pEaKIHH U CMEIICHUs
XMMHUYECKOTO PaBHOBECHUS OT Pa3lUYHBIX (PAKTOPOB C LEIbI0 ONpEAeNCHUS ONTUMAaIbHBIX
YCIIOBHM IPOTEKAHUSI XUMHUYECKUX MPOLECCOB;

- MPUBOAUTH IPUMEPHI TUAPOIIN3A COJIEH B IOBCETHEBHOM KU3HU YEIIOBEKA;

- TPUBOJUTH MPUMEPHl OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX pEAKIUH B MPHUPOJIE,
MIPOU3BOJICTBEHHBIX MPOLIECCAX U JKUIHEACATEIBHOCTH OPraHU3MOB;

- MPUBOJAUTH MPUMEPHI XMUMHUYECKUX PEaKIHid, PaCKPHIBAIOIIUX OOIIHNE XUMUYECKUE
CBOMCTBA MPOCTHIX BEIIECTB — METAJJIOB U HEMETAILIIOB;

- TMPOBOJUTH pPACUEThl HAa HAXOXKICHHE MOJEKYISIPHOW (OPMYIBl YIIIeBOJOpOJA IO
MPOAYKTaM CrOpaHUsl U MO €ro OTHOCHUTEIbHOW IMJIOTHOCTH W MAaCCOBBIM JIOJISIM 3JEMEHTOB,
BXOJSIIINX B €70 COCTAB;

- BIIQJETh MpaBWIaMHU O€30MacHOr0 OOpalleHus C €IKHUMH, TOPIOYHUMH U TOKCUYHBIMU
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BEIIIECTBAMHU, CPEICTBAMHU OBITOBOM XUMUMU;

— OCYIICCTBIIATh MOMCK XMMHYECKONW MHGOpPMAIMK [0 Ha3BaHUAM, UICHTH(PHKATOPAM,
CTPYKTYpPHBIM (pOpMYiIaM BEIIECTB;

- KPUTHUYECKH OIICHMBATh W HHTEPIPETUPOBATH XUMHUYECKYI0 HWH(POPMAIIUIO,
COJICpIKaIIYIOCS B COOOIIEHUSAX CPEACTB MacCOBOM mH(pOpMaIin, pecypcax MHaTepHeTa, HaydHO-
MOMYJISIPHBIX CTAThSIX C TOUYKHU 3PEHUS €CTECTBEHHO-HAYYHON KOPPEKTHOCTH B IIEJISIX BBISABIICHUS
OIMOOYHBIX CY)KJICHUN ¥ (OPMUPOBAHUS COOCTBEHHOW MO3UIIUH;

-  TPEeACTaBJATh MYTH  PEIICHHs TJI00adbHBIX  TPOOJIeM, CTOSIIUX  Tepes
YEJIOBEUYECTBOM: IKOJIOTHUYECKUX, SHEPIE€TUUYECKUX, ChIPbEBBIX, U POJIb XUMUU B PELICHUU 3TUX
npobiem.

BrinyckHUK Ha 62a30BOM YPOBHE MOJYYHT BO3MOKHOCTH HAYUYHTHCH:

—  WUIIOCTPUPOBATH HA MIPUMEpaxX CTAHOBIIEHUE U SBOJIOIUIO OPraHUIECKON XUMHUH KaK
HayK{ Ha Pa3IuYHBIX UCTOPUUECKHUX dTaNax €€ pa3BUTHS;

— HCMOJIb30BaTh METOJbl HAYYHOTO TMO3HAHHWS MPH BHITIOJTHEHUH MPOEKTOB U y4eOHO-
HCCTIE0OBATENILCKUX 3a/ad 10 H3YYEHUI0 CBOMCTB, CIIOCOOOB TOJIYYeHHMS] M PACHO3HABAHHS
OpPraHUYECKUX BEIIECTB;

— OOBSACHATH MPHUPOJY U CHOCOOBI OOpa30BaHUS XUMHYECKOW CBSI3M: KOBAJICHTHOU
(TmoNIApHOM, HETOJSPHOW), MOHHOMW, METANTMYECKOHM, BOJOPOJAHOW — C IICNBIO OMNpPEACIICHUS
XUMHUYECKON aKTUBHOCTH BEIIECTB;

— YCTaHaBJIMBAaTh T'€HETUYECKYIO CBS3h MEX]Y KJIACCAMHU OPTaHWYECKUX BEIIECTB JIs
000CHOBAaHMSI TPHUHIMIHAIBHOW BO3MOXHOCTH TOJYYCHHUS OPraHUYECKUX COCIUHCHUM
3aJIaHHOTO COCTaBa U CTPOCHUS;

— yCTaHaBIMBAaTh B3aUMOCBSI3U MEXay (aKkTaMu U TEOpueH, MPUYMHON U CJIEeICTBUEM
MpU aHaNIM3€e MPOOJIEMHBIX CHUTyallMii M OOOCHOBAaHMHM IMPUHMMAEMbIX PEIICHHH Ha OCHOBE
XUMUYECKUX 3HAHMI.



Coaepixanue Kypca
OcHoBy conepsxanus kypea 10 kinacca «Opranudeckas XUMUsD» COCTABIISIET

COBOKYITHOCTb ITPEIMETHBIX 3HAHUI U YMEHMM, OTHOCAIIMXCS K

yriiyOJI€HHOM YpOBHIO H3Yy4YeHHs MpeaMeTa. JTa CHUCTeMa 3HaHUM IOJIydaer
ONpE/IEIEHHOE TEOPETUYECKOE JIOTOJHEHNE, MO3BOJIAIOIEE OCO3HAHHO OCBOMUTH CYIIIECTBEHHO
Oonpmii 00BEM (paKTONOTHYECKOTO Marepuaia. Tak, Ha yriyONEéHHOM YypOBHE H3y4YEHUS
npeaMmera obOecreueHa BO3MOXKHOCTH 3HAYMTENBHOTO YBEIMYEHUS 00BEMa 3HAHUK O
XMUMHMUYECKUX 3JIEMEHTaX M CBOMCTBAaX MX COEJAMHEHUN Ha OCHOBE PACIIMPEHUs U YIIIyOJIeHHs
MIPEJICTAaBICHUM O CTPOEHUM BELIECTBA, XMMHMUYECKOM CBSA3M M 3aKOHOMEPHOCTSAX IPOTEKaHUs
peakuui, paccMaTpUBAEMbIX C TOYKU 3pEHUS XMMUYECKOM KMHETUKM U TEpMOJMHAMUKU. B
Kypce OpraHMYEeCKOM XHMHUHU TPU PACCMOTPEHUH PEAKIIMOHHOW CIIOCOOHOCTH COEIWHEHUM
yaensieTcsi ocoboe BHUMaHHE BOIpocaM 00 3JIEKTPOHHBIX 3¢ (¢eKTax, O B3aUMHOM BIMSHHUU
aTOMOB B MOJIEKYJIaX U MEXaHU3Max peaxiuil.

[Ipn m3ydenun ydyeOHOTO npenMera «XUMHUS» Ha YriyOJEHHOM YpOBHE TakXke, Kak Ha
YpOBHE OCHOBHOTO U cpeaHero ooOmero oOpa3zoBanus (Ha 0a30BOM YpOBHE), 3amadeid
MEPBOCTENIEHHOM 3HAYUMOCTU SBJsieTCsl (pOpMHpOBaHHE OCHOB HAyKM XUMHH Kak oOnactu
COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTUYECKON MAeATeIbHOCTH YeJIOBeKa U OJHOIO U3
KOMITOHEHTOB MHMPOBOW KyJbTYyphl. Pemienue 3Toil 3ajaun Ha yriayOJI€HHOM YpOBHE H3y4YEHHS
IpeaMeTa IpearoiaraeT peajn3alnio TakuX Lese, Kak:

. ¢bopMupoBaHHE  TPEACTABICHUN: O  MaTepHaibHOM  €IUHCTBE  MHpa,
3aKOHOMEPHOCTSIX U TI03HAaBa€MOCTH SIBJICHUW NPUPOJBI, O MECTeé XHMHUU B CHCTEME
€CTECTBEHHBIX HayK U e€ Beaylleil pojiu B 00ecreyeHH YCTOMYMBOTO Pa3BUTHUS YEIOBEYECTBA:
B PEIICHUH TPOOJIEM DKOJIOTHYECKOM, IHEPTreTUIECKON U MHUIIEBON 0€30MacHOCTH, B Pa3BUTUH
MEIUINHBI, CO3JaHUM HOBBIX MAaTEpUANOB, HOBBIX HCTOYHHKOB OSHEPruu, B 0OOecnedyeHuu
PaIMOHAIBLHOTO MPHUPOIOTIONL30BaHuUs, B (DOPMHUPOBAHUHM MHUPOBO33PEHUSI U OOIIEH KYyIbTYpPbI
YelioBEeKa, a TaKkKe OHKOJIOTMYECKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY 3JI0POBBIO U
MPUPOIHOM Cpee;

. OCBOEHHME CHUCTEMBI 3HAHMM, JIEKAIIMX B OCHOBE XMMHUYECKOW COCTAaBISAIOLIEH
€CTECTBEHHO-HAYYHON KapTHHBI MHUpa: PYHIAMEHTAJBHBIX MOHATUH, 3aKOHOB M TEOPUN XUMUH,
COBPEMEHHBIX MPEJCTABICHUN O CTPOCHUM BEILIECTBA HA Pa3HbIX YPOBHAX — aTOMHOM, MOHHO-
MOJIEKYJIIPHOM, HAIMOJIEKYJIIPHOM, O TEPMOJAMHAMUYECKUX U KNHETUYECKUX 3aKOHOMEPHOCTIX
MPOTEKAaHUsI XUMHUYECKUX DPEAKUUid, O XMUMHYECKOM PAaBHOBECHUH, PACTBOPAX M JUCIEPCHBIX
cUcTeMax, 00 00X HAYYHBIX MPUHIIMIAX XUMUYECKOTO ITPOU3BOJICTBA;

. (dbopmupoBaHHe y 00YYarOIIMXCS OCO3HAHHOTO IMOHUMAaHUS BOCTPEOOBAHHOCTHU
CUCTEMHBIX XMMHYECKUX 3HAHUU NJIs1 OOBSICHEHHS KIIIOUYEBBIX UAEH U MpoOIeM COBpEMEHHOMN
XUMHH, A7 OOBSCHEHUS U TMPOTHO3UPOBAHUS SBIIEHUH, UMEIONINX €CTECTBEHHO-HAYYHYIO
MIPUPOAY; TPAMOTHOTO pEIIeHUs PoOieM, CBSI3aHHBIX C XMMHEH, TPOTHO3UPOBAHUS, aHAIIN3A U
OIICHKH C TIO3HUIIMI SKOJIOTHYECKON 0€30MacHOCTH MOCIEICTBUN OBITOBOM U MPOU3BOJICTBEHHON
NESATEIbHOCTH YEJIOBEKAa, CBSI3aHHOM C XUMHUYECKUM IIPOU3BOJCTBOM, HCIOJB30BaHUEM U
nepepaboTKOM BEIIeCTB;

. yriayOJieHrne MpeACTaBICHU 0 HAyYHBIX METOJaX MO3HaHUS, HeOOXOIUMBIX s
pUOOPETEHUs] YMEHUN OpPUEHTHPOBATHCS B MUPE BELIECTB U OOBIACHEHHS] XMMUYECKHX SIBICHUH,
HMMEIOLIUX MECTO B IIPUPOJE, B IPAKTUUECKOMN AEATEIBHOCTU U MIOBCEHEBHON KU3HU.

B mnane peanuzanuu mepBOOYEPETHBIX BOCIUTATENBHBIX U PAa3BUBAIOMIMX (PYHKIUN
LIEJIOCTHOW CUCTEMBI CPETHETO

o0mieroo0pa3oBaHusi MpH HU3YYEHUU TMpeaMeTa «XUMHs» Ha YriayOl€HHOM YpOBHE
0c00YI0 aKTyaJIbHOCTh PUOOPETAIOT TaKUe LIEIH U 3a7a4M,KaK:

. BOCIMTaHUE YOSXKIEHHOCTH B TO3HABAEMOCTH SIBIICHUH MPHPOJIBI, YBAXKEHHUS K
Ipoleccy TBOpPYECTBA B OOJIACTH TEOPETUUECKHUX M MPUKIAJAHBIX MCCIEJOBAHUN B XUMUH,
(bopMupoBaHHE MUPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKU;

. pa3BUTHE MOTHBALIUU K OOYUYEHUIO U MMO3HAHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO
Y CaMOBOCIIUTAHHIO HA OCHOBE YCBOEHHS OOII€YeIOBEYECKHUX IEHHOCTEH;



. pa3BUTHE II03HABATEIbHBIX HMHTEPECOB, WHTEJUIEKTYaJIbHBIX M TBOPYECKHX
CIOCOOHOCTEH  OOydJaromuxcsi, (GOPMUPOBAHWE Yy HHX CO3HATEILHOTO OTHONICHUS K
caMo0O0pa30BaHUIO U  HENPEPhIBHOMY  OOpa30BaHWIO  KAaK  YCIOBHIO  YCICIIHOMN
npodeccHoOHaNbHOW M OOIIECTBEHHON NESITEIbHOCTH, OTBETCTBEHHOI'O OTHOLICHUS K CBOEMY
310pOBbIO U IOTPEOHOCTH B 3J0POBOM 00pase KHU3HH;

dbopMupoBaHMEe YMEHHH W HABBIKOB pPa3yMHOTO IPHPOJIOINOJIB30BAHMS, pa3BUTHE
AKOJIOTHYECKOH KYIBbTYPHI, MPHUOOPETEHHE OIbITa OOIIECTBEHHO-TIONE3HOW HKOJIOTHYECKOM
JEeSITEIbHOCTH

TeopeTnyeckne 0CHOBBI OPraHUYeCKO XUMHUH.

[IpenmMer © 3HaueHHWE OPraHUYECKOM XHMMHHM, [PEACTAaBIEHUE O MHOroodpasuu
OPraHNYEeCKUX COCTMHECHUH.

DNEeKTPOHHOE CTPOEHHME aTOMa YIJepoJa: OCHOBHOE U BO30YXKAEHHOE COCTOSHHUS.
BanenTtHble BO3MOKHOCTH atoma yriepoja. XUMUYecKasl CBs3b B OPraHUYECKHX COEIUHEHUSX.
Tunel rubpuan3anuu aToMHbIX opOuTanel yriepoja. MexaHu3Mbl 00pa30BaHUSI KOBaJIEHTHOM
CBs3M (OOMEHHBIN M TOHOPHO-aKLENTOPHBIN). TUMBI MepeKpbIBaHUS aTOMHBIX OpOuTasel, G- U
n-cBsi3u. OnuHapHas, ABOMHas M TpoiHast cBA3b. CrocoObl pas3pbiBa CBs3el B MOJIEKYyJax
oprannyeckux BemiecTB. [loHsTHE 0 CBOOOHOM pajuKkaie, Hykieoduie u aMeKTpodue.

Teopuss cTpoeHus opraHudeckux coeauHeHnd A.M. bytiepoBa W COBpeMEHHbIE
MIPEJICTaBJICHUS O CTPYKTYPE MOJIEKYJ. 3HaU€HHE TEOPUH CTPOCHUSI OPTaHUYECKUX COEIMHEHHH.
MounekynspHble U CTPYKTypHble QopMmyibl. CTpykTypHble (OPMYNIbl pa3IWYHBIX BHUIOB:
pa3BépHyTas, COKpami€HHas, ckeneTHas. HM3omepus. Buasl wu3oMepuu: CTpyKTypHasd,
MPOCTPAHCTBEHHAsA. JJEKTpPOHHbIE A(PQGEKThl B MOJIEKYIaX OpPraHMYECKUX COEAMHEHUN
(MHIYKTUBHBIN 1 Me30MepHBII 3 PexTsl).

[IpencraBnenre o  kjaccuuKalMM  opraHuyeckux  BemiectB.  llonatue o
¢dbyakuuonansHoM  rpymme. ['omomorms.  ['omonormueckwe — psapl.  CucTemaTHdecKas
HoMeHKsatypa opranndeckux coenuHeHnii (IUPAC) u TpuBManbHBIC Ha3BaHUS OTIEIBHBIX
MpeICTaBUTENEH.

OcobenHoctT u  Kjaccuukamus  OpraHWYecKux  peakmuil.  OKHUCIUTENBHO-
BOCCTaHOBUTEJIbHBIC PEAKIIMH B OPTaHUYECKON XUMUHU.

OKCIIepUMEHTANIbHBIE METOJIbl U3YYEHUS] BEUIECTB U UX MPEBPALIECHUIN: 03HAKOMIICHUE C
oOpa3laMu OpraHM4YecKuX BEIIECTB U MaTepualaMH Ha MX OCHOBE, OMBITHI IO MPEBPALIECHUIO
OpraHMYeCKUX BEIIECTB IpU HarpeBaHuu (MIaBieHHe, OOYyIrJIMBaHME U  TOPEHHUE),
KOHCTPYHPOBaHHE MO/JIEJIe MOJIEKY]I OPraHUYECKHX BEIIECTB.

YrJeBoaopoabl.

Ankansbl. ['oMosiornueckuii psin ankaHoB, ooOmas ¢popMyna, HOMEHKIATypa U U30MEpHs.
DJIEKTPOHHOE M TPOCTPAHCTBEHHOE CTPOEHHE MOJIEKY aJKAaHOB, SPS-TMOpHAN3ALMSA ATOMHBIX
opOuTanei yriepoja, 6-cBsi3b. du3nuecKkrue CBOICTBA aJIKaHOB.

XVMUYECKUE CBOMCTBA aJIKAHOB: PEeaKIIMU 3aMEIEHHs, U30MEPHU3aLliH, IeTHIPUPOBAHUS,
UMKIU3aldY, [UpOiHu3a, KpekuHra, ropeHus. [IpeacraBineHne o MexaHH3ME pPeaKIHid
pPaUKaIbHOTO 3aMEIICHHUS.

Haxoxnaenue B mpupoae. CriocoObl MOTy4eHUs! ¥ MPUMEHEHUE alTKaHOB.

Huknoankansl. O0mas Gopmyia, HOMEHKIAaTypa 1 n3oMepus. OCOOEHHOCTH CTPOEHHS U
XUMHYECKUX CBOWCTB Majbix (IMKJIONPOMNAH, IUKIOOyTaH) W OOBIYHBIX (IMKJIOMEHTAaH,
LUKJIOreKCcaH) MUKI0aaKaHOB. CrocoObl MOTy4YeHUs U IPUMEHEHUE HUKIIOAIKAHOB.

Ankensl. ['oMonoruueckuil psij ajakeHoB, o0mas popmynna, HOMEHKIAaTypa. DIEeKTPOHHOE
¥ TIPOCTPaHCTBEHHOE CTPOEHHE MOJIEKY/] AJKEHOB, SP’-TMOpUM3allMs aTOMHBIX OpOMTasei
yriepoja, 6- u m-cBsi3u. CTpyKTypHasi M reoMeTpuueckas (Luc-TpaHc-) nzomepus. dusnueckue
CBOMCTBA QJKEHOB. XHUMHYECKHE CBOMCTBA: PEAKLUU IPUCOECIUHEHMS, 3aMEUICHUS B -
MIOJIOKEHUE TIpU JIBOMHON CBsI3W, MoOJIMMepH3auuu U okucieHus. llpaBuno MapkoBHUKOBa.
KavecTBeHHBIE peakiiuy Ha ABOIHYIO CBsI3b. CHIOCOOBI NOTYYEHHUs M IPUMEHEHHUE AIKEHOB.

AJNKaJMEHBI. Knaccugukarms aJIKaIMEHOB (conpskEHHBIE,
W30JIMPOBaHHbIE, KyMyauposanHsvie). OCOOEHHOCTH HIEKTPOHHOTO CTPOSHHS U XUMHUYECKHX
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CBOMCTB CONPSDKEHHBIX aUEHOB, 1,2- u 1,4-nmpucoenunenue. Ilomumepusanust conpsKEHHBIX
mreHoB. CriocoObl MOTydeHUs ¥ IPUMEHEHHE aJIKaJEeHOB.

AnkuHbl. ['OMOJIOTHYECKUH psil aTKWHOB, 00Mas popMysa, HOMEHKIATYpa U U30MEPHSL.
DNEKTPOHHOE M IPOCTPAHCTBEHHOE CTPOECHUE MOJIEKYNl AJIKMHOB, SP-TMOpUAM3AIMS aTOMHBIX
opOutaneii yriepoma. Pu3MYECKHUE CBOWCTBA AJIKHMHOB. XHWMHYECKHE CBOHCTBA: PEAKIUU
MIPUCOEUHEHMS], AUMEPU3aLUd U TpUMEpU3alnU, OKuciaeHus. KucioTHbie CBOMCTBA alKMHOB,
MMEIOLUX KOHLEBYIO TPOIHYIO CBs3b. KauecTBeHHBIE peakuuu Ha TPOHHYIO CBs3b. CrocoObl
MIOJIy4YEHUS U IPUMEHEHUE AJIKUHOB.

Apomaruyeckue yrieBoJoponabl (apeHsl). l'omonormyeckuili psii apeHoB, oOmas
(bopmyna, HOMEHKIIATYpa ¥ U30MEpHsl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOSHUE MOJICKYJIIbI
Oen3ona. Ou3MUECKUE CBOMCTBA apeHOB. XMMHUYECKHME CBOMCTBA OEH30J7a M €ro TOMOJIOTOB:
peakuuu 3aMelleHuss B OEH30JbHOM KOJbIE M YIVIEBOJOPOJHOM pajauKaje, peakluu
MIPUCOEMHEHMS, OKHCIEHHE TOoMoJIoToB OeH3ona. IlpeacraBieHue 00 OpHEHTHPYIOLIEM
NeUCTBUM 3aMecTUTeNed B OEH30JbHOM KOJIBIIE Ha MpUMEPE aJKWIbHBIX PaJUKaJOB,
KapOOKCUIIbHOM, THAPOKCUIIBHON, aMMHO- W HUTPOTPYIIbI, aTOMOB rajoreHoB. OcoOeHHOCTH
XMUMHUYECKUX CBOMCTB cTHposa. [lomumepusanus ctupona. CriocoObl NOMydeHUs] U IPUMEHEHNE
apoOMaTUYECKHUX YIJIEBOJIOPOJIOB.

[Ipupoausiit ra3. Ilonyrueie HedTsHBIe ra3bl. HedTh u €€ nmpoucxoxnaenue. KameHHbli
yroiab U MPOAYKThl ero mnepepadoTku. CriocoObl mepepaboTKu HEPTH: MEPEeroHKa, KPEeKHHT
(TepMuyeckuil, KaTanuTuyeckuii), pudopMunr, nuposus. [IpoaykTsl nepepaboTku HEPTH, UX
MIPUMEHEHHE B TPOMBIIIJIEHHOCTH U B OBITY.

I'enetnueckas CBs3b MEXIY PA3IMYHBIMU KJIACCAMH YTJIEBOJAOPO/IOB.

DNEeKTPOHHOE CTPOEHHE TaJOTeHIIPOU3BOJIHBIX YIIEBOAOPOJOB. Peakuuu 3amerieHus
TaJIoTéHa Ha THIPOKCOTPYIIy, HUTPOTPYIIy, IHAHOTPyIIly, aMuHorpynny. Jlelicteue Ha
TaJIOTCHIIPOU3BOJHBIE  BOJHOTO MW CHOUPTOBOIO pacTBopa INEnoud. BsaumopelictBue
JUTaJOr€HAJIKAHOB C MAarHueM W LUHKOM. IIoHATHE 0 METalsioOpraHu4ecKHX COCIUHEHUSX.
Vcnonp3oBaHue TralOreHIPOM3BOIHBIX YIJIEBOJOPOJOB B OBITY, TEXHHKE U TIpU CHHTE3E
OPraHUYECKUX BEIECTB.

OKCIIEpUMEHTAJILHBIE METOJbl M3YYCHHMS BEINIECTB M WX IPEBPAICHUN: U3yYEHUE
¢u3nyeckux  CBOMCTB  YIJIEBOJOPOJOB  (PacTBOPUMOCTb),  KAaUEeCTBEHHBIX  peaKLui
YIJI€BOJOPOJOB pa3IMUHbIX KJIAcCOB (0OecrBeYrBaHUE OpPOMHOM WJIM MOJHOW BOJBI, pacTBOpa
[IEpMaHraHaTa Kajus, B3aUMOJCHCTBUE alEeTWJIEHA C AaMMHAa4YHbIM pacTBOPOM OKCHJIA
cepedpa(l)), kauecTBeHHOE OOHApY)KEHHE YriepoJia U BOJOPOJAa B OPraHWYECKHUX BEIIECTBAX,
[IOJIydeHHEe AITUJIEHa U H3Y4YEHHUE €ro CBOWCTB, O3HaKoMmileHHe ¢ Kosulekuusamu «Hedptb» u
«Yromb», ¢ oOpa3naMu IJacTMacc, KaydyKOB M pE3UHbI, MOJEIUPOBAHUE MOJIEKYJ
YIJI€BOIOPOIOB U TaJIOT€HIIPOU3BOIHBIX YTIEBOAOPOIOB.

Kucaopoaconep:xamme opranndeckue COeAMHEHUs.

IIpenenvHble ogHOaTOMHBIE cnUpThl. CTpoeHHEe MOJEKyn (Ha IpuUMepe MeTaHojda U
sTanosa). ['oMonorudeckuii pan, oduas popmyina, H3o0MepHsl, HOMEHKIATypa U Kiaccudukanus.
du3nyeckue CBOICTBA IPENENbHBIX OJHOATOMHBIX CHUPTOB. Bo#oponHble CBS3U MEXKIY
MOJIEKYJIAMH ~ CIIUPTOB. XMMHUYECKHE CBOWCTBA: PEAKIMM 3aMELIEHUs, JeruapaTalyy,
OKHCJICHHUS, B3aUMOJIEICTBUE C OPraHNYECKUMHU U HEOPraHUYECKUMU KHciaoTaMu. KauecTBeHHas
peakuus Ha OJHOATOMHBIE CIUPTHL. JIeficTBHE 3TaHOJA M METaHOJA HAa OPraHu3M 4eJOBEKa.
CrniocoObl mosryyeHHs 1 IPUMEHEHNE OJHOATOMHBIX CITUPTOB.

IIpocTsie 3gupsl, HOMEHKIaTypa U u3oMepus. OCOOEHHOCTH (PU3NYECKUX U XMMUYECKHX
CBONCTB.

MHOroaTOMHBIE CIUPTHI — ATWIEHIVINKONb U TIMLEpUH. Dusnueckue M XUMHUYECKUE
CBOMCTBA: pEaKLMU 3aMEIICHMs, B3aUMOJCHCTBUE C OPraHMYeCKUMH M HEOPraHMYECKUMU
KHCIIOTaMH, Ka4€CTBEHHAsl PEaKlMsl Ha MHOTOAaTOMHbIE crupThl. [IpencraBieHre o MexaHu3Me
peakuuii HykJieopuIbHOTO 3aMenieHus. JlecTBre Ha opranu3M yesnoBeka. CrocoObl MosryyeHust
U IPUMEHEHNE MHOTOATOMHBIX CIIMPTOB.



@enos. CTpoeHHE MOJIEKYNbI, B3aHMMHOE BJIMSHHE THIPOKCOTPYNIBI W OEH30JHHOTO
anpa. ®Pusndeckue cBoictBa (¢eHoma. OCOOCHHOCTH XMMHYECKUX CBOWCTB (heHoma.
KagectBennsie peakiuu Ha ¢peHon. Tokcuanocts ¢enosa. CriocoOb! mosyyeHus U MpuMeHEHHe
¢denona. denonopManbaeruaHas CMOIA.

KapOoHunbHblE COEAMHEHHS — aIbJErubl U KETOHBL. OJEKTPOHHOE CTPOCHHE
KapOOHHIBHOW rpymmbl. ['OMOJOTHYecKHe psiibl aNbJIETUIOB M KETOHOB, oOmias ¢opmyra,
n3oMepusd U HOMeHKiarypa. Duznyeckrne CBOWCTBA albACTHAOB U KETOHOB. XHUMHUYECKHUE
CBOMCTBa aJIbJErMJIOB M KETOHOB: peakuuu mpucoequHeHus. OKHUCIIEHUE aibJeruioB,
KAaueCTBEHHbIE PEaKUMM Ha anbjaerujpl. CrocoObl MOJydeHUS M NPUMEHEHUE albJETUI0B U
KETOHOB.

OnHOOCHOBHBIE TpefieNibHbIe KapOOHOBbIE KUCIOThI. OCOOEHHOCTH CTPOEHHS MOJIEKYI
KapOOHOBBIX KHCIOT. M3omepuss m HOMeHKiIaTypa. Du3nyeckue CBONCTBA OJHOOCHOBHBIX
Mpe/eNbHbBIX KapOOHOBBIX KHCIOT. BojoponHble CBA3M MeXAy MOJIEKyJlaMu KapOOHOBBIX
KUCIOT. XMMHUYECKUE CBOMCTBA: KUCIOTHBIE CBONCTBA, peaklMs 3TepUPHUKALMHU, PEAKIHUU C
YY4aCTHEM YTJIEBOJIOPOIHOTO pamukana. OCOOEHHOCTH CBOMCTB MypaBbMHOM KUCIOTHI. [loHsITHE
0 MPOMU3BOJHBIX KAPOOHOBBIX KHUCIOT — CIOXKHBIX dpupax. MHOrooOpasue kapOOHOBBIX KHUCIIOT.
Oco0OeHHOCTH CBOWCTB HEIpeneIbHBIX U apOMaTHUYECKUX KapOOHOBBIX KHUCIIOT, TUKapOOHOBBIX
KHUCJIOT, TUAPOKCUKApOOHOBBIX KucaoT. [IpeacraBurenu BbICIIMX KapOOHOBBIX KHCIOT:
CTeapuHOBas, NAJIbMUTUHOBAs, OJEUHOBA, IUHONIEBAS, JUHONEHO8aAs KUCIOTHL.  CrocoOsbl
MOJIy4€HUs U IpUMEHeHne KapOOHOBBIX KHCIIOT.

Crnoxwusie 3¢upsl. ['omonoruueckuii psia, odmas Gopmyna, n3oMepuss ¥ HOMEHKIIATypa.
DU3NYECKUE U XUMUYECKUE CBOMCTBA: TUIPOJIM3 B KUCIIOW U IIEIOYHOU Cpejie.

Kupsl. Ctpoenue, puznyeckue U XMMHUECKHE CBOMCTBA KHPOB: THAPOJU3 B KUCION U
iesioyHoi cpene. OCOOEHHOCTH CBOMCTB KUPOB, COJIEPKALIUX OCTATKH HETPEAETbHBIX KUPHBIX
KUCHO0T. JKupsl B IpUpOIE.

MBpBLT4 KaK COJIM BBICHIMX KapOOHOBBIX KUCIIOT, UX MOIOIIEE JICHCTBHE.

OO6mrast xapaktepucThka yriaeBoAoB. Kiaccudukanus yrieBogoB (MOHO-, IU- |
nojucaxapuabl). MoHocaxapuapl: TUIIOKO3a, (PYKTO3a, TajlakTo3a, pubo3a, 1e30Kcupruoo3a.
®du3nyeckrue CBOMCTBA M HaxOoXJAeHUE B mpupone. PoTtocuHTE3. XHUMHUYECKHE CBOMCTBA
[JIIOKO3Bl:  PEaKlUHUU C Y4acTUEM CIUPTOBBIX M albJETUOHOW TIpYII, CIOUPTOBOE U
MOJIOYHOKHCTIOe Opokenue. [IpuMeHeHue T1IIOKO3bl, €€ 3HAUEHHE B IKU3HEACATEIHLHOCTU
opranu3ma. Jlucaxapuupl: caxaposa, MajbTO3a U JlakTo3a. BoccraHaBinuBaiouue Hu
HEBOCCTAHABIIMBAIOIIKME Jucaxapuibl. ['maponns nucaxapuaoB. Haxoklnenue B mpupoae u
npuMmeHenue. [lonmucaxapuapl: Kpaxmall, INIMKOTeH U Leiutoio3a. CTpoeHue MakKpOMOJIEKYI
KpaxMaja, TJMKOreHa u 1eutono3bl. dusnueckue CBONMCTBAa Kpaxmajga U LEJUTIOJIO3BL
XUMUYECKHE CBOMCTBA Kpaxmala: THIAPOJM3, Ka4eCTBEHHAs PEaKIus ¢ HOJAOM. XHUMHUYECKUE
CBOMCTBA LEJUTIOJI03bI: THAPOIIN3, MOTydeHrue 3(hUpoB 1eToa03bl. [IoHsATHE 00 HCKYCCTBEHHBIX
BOJIOKHAX (BHCKO3a, alleTaTHBIN MIENK).

DKCIIepUMEHTAIbHBIE METOJIbl M3YYEHHs BEIIECTB W MX MPEBpAIICHUI: paCTBOPHUMOCTh
pa3IMYHBIX CHUPTOB B BOJE, B3aMMOJCHCTBHE 3TaHOIA C HATPHUEM, OKHUCICHHE STHJIOBOTO
CupTa B ajbJeTH] Ha pacKajlCHHOW METHOW NPOBOJIOKE, OKUCJICHHE ATUJIOBOIO CHHpTa
JIMXPOMATOM Kajiusi (BO3MOXHO MCIIOJIb30BaHUE BHJICOMATEPUANIOB), KAUECTBEHHBIC PEAKIIUU Ha
anpnerusl (¢ ruapokcuaom auammuncepeodpa(l) u ruapoxcunom meau(Il)), peakuus rmunepuna
c ruapokcusiom Meau(Il), xumuueckue cBONCTBa pacTBOpa YKCYCHOM KHMCIIOTBI, B3aUMO/JIeiicTBHE
pacTBopa ToKo3bl ¢ rujapokcuaom menu(Il), B3aumoneiicTBue kpaxmana ¢ MOAOM, pellIeHHUE
SKCIEPUMEHTANIbHBIX 3aJa4 1o TeMaM «CrnupThl U (eHonb», «KapooHoBbIe KUCIOTHI. ClI0KHBIE
3pUpBI».

A3oTcoaepKalye OpraHnyecKkne CoeIMHeHusl.

AMHHBI — OpraHM4yeckue NpOM3BOJAHBIE amMMmHaka. Kiaccupukanuss aMHUHOB:
anupaTUyeCKHe U apoMaTU4yecKHe; NepBUYHbIE, BTOPUYHBIE U TpeTH4yHbIe. CTpOEHHE MOJIEKYI,
obmas Qopmyna, nzomepusi, HOMEHKIATypa U (pU3NUYECKHe CBOMCTBA. XHMMHUYECKOE CBOMCTBA




anmn(aTUIecKuX aMUHOB: OCHOBHBIC CBOWCTBA, ATKUIMPOBAHUE, B3aMMOJCHCTBHE TEPBHYHBIX
aMUHOB C a30TUCTON KUCI0TOU. CONM aKUIIaMMOHUS.

AHUIIMH — TpeICTaBUTENIb aMHHOB apomaTudeckoro psaa. CTpoeHue aHUIMHA.
B3aumHoe BiHsIHHE TPYII aTOMOB B MOJIEKyJe aHWIMHA. OCOOEHHOCTH XMMHUYECKHX CBOWCTB
anwimHa. KauecTBeHHble peakuuu HAa aHWIMH. CHnocoObl MONyYeHUS ¥ PUMCHCHHUC
amdarnyeckux aMuHOB. [loydeHrne aHWIMHA U3 HUTPOOCH301a.

Amunokucnotel. Homenkmatypa u  uszomepusi. OTaenbHble TNPEACTABUTEIH  O-
AMHUHOKHUCJIOT: TJWUWH, anaHuH. ODU3NYECKHe CBOMCTBA AMUHOKHCIOT. XMMHUYECKHUE CBOMCTBA
AMUHOKHCIIOT KaKk aM(pOTEpHBIX OPraHWYECKUX COCAMHEHHM, pEaKIus TMOJUKOHICHCAIUH,
oOpa3oBaHUe NMENTHIHON CBs3HM. broiornyeckoe 3Ha4eHHEe aMHUHOKHCIOT. CHHTE3 W THAPOJIN3
TIETITU/IOB.

benku kak nmpupoaseie monumepsl. [lepBuuHas, BTOpUYHAs M TPETUYHAS CTPYKTypa
0enkoB. XMMUYECKHE CBOWCTBA OENIKOB: TMAPOJIN3, JI€HATYpallus, KaueCTBEHHBbIE pEaklUu Ha
OenKHu.

OKCHEPUMEHTAIbHBIE METObl M3YYEHHUs BEIIECTB W WX MPEBPAIICHUN: pACTBOPEHHUE
OENIKOB B BOJIE, JICHATypalus OCJIKOB IMPU HArPEBAaHUMU, IIBETHBIC PEAKIIMU HA OENKH, pelieHue
AKCIIEPUMEHTAJIBHBIX 3a7a4 10 TeMaM «A30TCOJEp)Kalllhie OPTaHWYECKHE COCIUHCHHS» W
«Pacmio3HaBaHue OpraHUIeCKUX COCTUHEHUI.

BricokomoiekyJIsipHbIE COeTUHEHUS.

OcCHOBHBIE TIOHSTHS XUMHU BBICOKOMOJICKYJSIPHBIX COCIUHEHUN: MOHOMED, TOJUMED,
CTPYKTYpPHOE 3BEHO, CTENECHb MOJIMMEpU3AIluU, CpefHsss MoJieKyinspHas wmacca. OCHOBHBIC
METO/IbI CHHTE3a BEICOKOMOJIEKYIJISIPHBIX COSTMHEHNN — TIOJIMMEPU3AITUs U TIOJTMKOH ICHCAITHS.

[TomumepHbIE MaTepHuabl. [TnacTmaccer (monuATHIIEH, TTOJTUTIPOTIUJICH,
MOJIMBUHUIIXJIOPUI, MOJIUCTUPOIL, MOJUMETHIIMETAKpHUIIaT, MOJINKapOOHATHI,
nojmdTUICHTepedTanar). Y TUiu3anus u nepepadboTka miacTuka.

DnacToMephl: HATYpaJIbHBIM KaydyK, CHHTETHYECKHE Kaydykd (OyTaJareHOBBIH,
XJIOPOTIPEHOBBIN, H30TIPEHOBBIN) U CUIIMKOHBI. Pe3unHa.

BosokHa: HaTypanbHbBIe (XJIOTMOK, IIEPCTh, MIETK), HCKYCCTBEHHBIC (BHCKO3a, alleTaTHOE
BOJIOKHO), CHHTETUYECKHE (KalpOH U JIaBCaH).

[lonumepsl crnenuanbHOro HazHaueHUs (TeraoH, KeBiap, AIEKTPOIPOBOISALINE
MOJIMMEPBI, OHOpa3araeMpie OJUMEPHI).

OKCIIEpUMEHTANIbHBIE METOJIbl U3YYEHUS] BEUIECTB U UX MPEBPALICHUI: 03HAKOMIICHUE C
oOpa3uaMu MPUPOAHBIX U HMCKYCCTBEHHBIX BOJIOKOH, IJIACTMAcCC, KaydyKoB, pEIlIeHHE
AKCIEPUMEHTAJIBHBIX 33a4 10 TeMe «Pacro3HaBanue miacTMacc ¥ BOJOKOHY.

Pacuérnble 3a1aun.

Haxoxnaenue MonekynsapHoil ¢GOpMysabl OPraHMYECKOTO COEOUHEHHS [0 MAacCCOBBIM
JOJIIM  DJIEMEHTOB, BXOJSIIMX B €ro COCTaB, HAXO0XACHHE MOJCKYIIPHOU (GOopMyIIbl
OpPraHUYECKOTO COeTUHEHHS 10 Macce (00bEMY) MPOYKTOB CrOPaHUs, IO KOJIHMYECTBY BEIECTBA
(Macce, 00bEMY) IPOJYKTOB peaKIMU W/WIM HCXOJHBIX BEIIECTB, YCTAHOBIEHHE CTPYKTYpPHOI
(dbopMyInbl OPraHUYECKOTO BEIECTBA HA OCHOBE €ro XMMHUYECKHMX CBOWCTB WM CHOCOOOB
MOJIy4eHUsl, OTIPE/ICTICHHE JI0JIA BbIXO/1a MPOAYKTa PEAKIIMH OT TEOPETUUECKU BO3MOKHOTO.

MexnpeaMeTHbIE CBS3H.

Peanuzamus MexnpenMeTHBIX CBSI3€M NMPHU M3y4YEHUHM OpraHuydeckod xumuu B 10 kmacce
OCYILIECTBIISIETCSl 4Yepe3 HUCMOJIb30BaHHWE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX MOHSATHH, Tak W
MOHATUN, TPUHATHIX B OTAEJBbHBIX MPEIMETAX €CTECTBEHHO-HAYYHOTO LHUKIIA.

OO01ue ecTecTBEHHO-HAYUHbIE TMOHSTHS: SBJICHUE, HAyYHBIM (DakT, THUMOTE3a, TEOpHUs,
3aKOH, aHalM3, CHHTE3, KiIaccHuduKaius, HAOMIOJCHHE, HM3MEPEHHE, DKCIEPUMEHT, MOJIEINb,
MO/JIETUPOBAHHUE.

®dusnka: marepusi, aToOM, 3JIEKTPOH, MPOTOH, HEUTPOH, MOJEKYyJa, SHEPreTUYECKUi
yYpOBEHB, BEIIECTBO, TEJIO, O0BEM, arperaTHOe COCTOSHUE BEHIeCTBa, (PU3MUYECKHE BEITUYHHBI,
€AMHUIBI U3MEPEHUS, CKOPOCTh, SHEPTHUSI, Macca.
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buonorus: kinerka, opraHusM, 3Kocuctema, ouocdepa, MeTaboIU3M, HACIICCTBEHHOCTD,
aBTOTPO(HBIA M TeTepoTpOodHBIM THUN NHTaHUs, OpokeHue, (POTOCHHTE3, JbIXaHUE, OemKH,
YIJIEBO/IbI, JKUPbI, HYKJICUHOBBIC KUCIOTHI, PEPMCHTHI.

I'eorpadust: mone3HpIe UCKOTIAEMBbIE, TOTUIUBO.

TexHoJOruMsI: NHIIEBBIC MPOJYKTHI, OCHOBBI PAIMOHAJIBHOTO IHUTAHUSA, MOOIIHE
Cpe/ICTBa, MAaTEPHAJIbl M3 HCKYCCTBEHHBIX U CHHTETHYECKUX BOJIOKOH

11 KJIACC

OBLIAA U HEOPTAHUYECKAS XUMMUSA

Teoperuyeckne 0OCHOBbI XMMHHU.

Atom. CocraB aTOMHBIX dnep. XuMuuyeckuil osaemeHT. W3orombl. CrpoeHue
AJIEKTPOHHBIX 000JIOYEK AaTOMOB, KBAHTOBBIE UMCIIA. DHEPreTUUYECKUE YPOBHU U TMOAYPOBHH.
AtoMmuble opOuTann. Knaccupukaius XAMHUYECKHUX OdJIeMEHTOB (s-, p-, d-, f-amemenTsi).
Pacrnipenienienne 3I€KTPOHOB MO aTOMHBIM OpOUTAISIM. DJEKTPOHHBIE KOH(PUIypaluyd aTOMOB
AJIEMEHTOB TEPBOrO—YETBEPTOrO MEPUOJOB B OCHOBHOM U BO30YXIEHHOM COCTOSIHHMH,
AJIEKTPOHHBIE KOHPUTYPALIUU HOHOB. DJIEKTPOOTPUIIATETHLHOCTD.

[Iepmognueckuit 3akoH u Ilepnoanueckas cucreMa XHUMHYECKUX 3ieMeHToB /JI.M.
MenneneeBa. CBs3p nepuoauyeckoro 3akoHa u llepuoanyeckoil cHCTEMBbl XUMHYECKHX
JJIEMEHTOB C COBPEMEHHOM TEOpUEN CTPOEHHs aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHUs CBONCTB
XMUMHUYECKUX 3JIEMEHTOB U 00pa3yeMbIX MMH MPOCTHIX M CIIOKHBIX BEUIECTB IO TpyHnaMm H
nepuoaaM. 3HaueHue nepuoaudeckoro 3akona J[.1. Menneneesa.

X¥UMHU4YecKasi CBA3b. BHIIbI XUMHUYECKOW CBSI3U: KOBAJIECHTHAs, NOHHAs, METaJUINYECKas.
MexaHnn3mbl 00pa30BaHusl KOBAJIEHTHOM CBSI3U: OOMEHHBIM U JOHOPHO-aKLENTOPHBIN. DHEprus
U anuHa cBs3u. [onspHOCTh, HANPaBIEHHOCTh M HACBIIAEMOCTh KOBAJICHTHOM cBA3U. KpaTHbIe
cBs3u. Bogopoanas cBsa3b. MexMONIEKyIsIpHbIE B3aUMOICHCTBUS.

BanenTHOCT M BaJICHTHBIE BO3MOKHOCTHM aTOMOB. CBsI3b 3JEKTPOHHOU CTPYKTYPHI
MOJIEKYJ C MX T'€OMETPHUUYECKUM CTPOEHUEM (Ha NpUMEpEe COEAMHEHHH 3JI€MEHTOB BTOPOTO
nepuoaa).

IIpencraBieHne O KOMIUIEKCHBIX coeauHeHMsAX. (CocTaB  KOMIUIEKCHOTO —HOHa:
KOMIUIEKCOOOpa3oBaresb, JIMTaHAbl. 3HAYEHHWE KOMIUIEKCHBIX coequHenuil. Ilonstue o
KOOPJIUHALMOHHOM XUMUHU.

BemecTBa MOJEKYJIIPHOTO M HEMOJIEKYJSIDHOTO CTPOCHMs. THIBI KpUCTAILIMYECKUX
peléToK (CTPYKTYp) U CBOMCTBA BEILIECTB.

IlonsTie o gucnepcHblx cuctemax. Mcerunable pactBopbl. lIpencraBienne o
KOJUIOUJHBIX pacTBopax. CrocoObl BbIpaKEHUs KOHLIEHTpPALMM PAacTBOPOB: MaccoBas IOJIs
BEIIECTBA B PAacTBOpPE, MOJIIpHAs KOHLEHTpalus. HacelllleHHble U HEHACBIIIECHHBIE PAaCTBOPHI,
pacTBOpuMOCTb. Kpucramioruaparsl.

Knaccugukanus 1 HOMEHKIAaTypa HEOPraHMYECKMX BellecTB. TpUBHAlIbHbIE Ha3BaHMS
OTJIENIbHBIX NIPEACTABUTEIICH HEOPraHMUYECKUX BEILIECTB.

Knaccugpukanus XMMHUYECKMX peaklMid B HEOPraHMYECKOM M OpraHMYecKOW XUMMH.
3aKOH COXpaHEHUs MacChl BEIIECTB; 3aKOH COXPAHEHHMsS M IIPEBPALLEHUS DHEPruu IpU
XUMUYECKUX peakuuax. TemnoBble >PQeKThl XUMHUYECKMX peakiuid. Tepmoxumuueckue
YPaBHEHUS.

CkopocTb XMMHYECKOM peakiuu, €€ 3aBUCHUMOCTb OT pa3JIUYHBIX (DaKTOPOB.
I'omoreHHbIe U reTeporeHHsle peakuu. Karanus u kaTajin3aTopsl.

OOpatumble U HeoOpaTHMble peakUuu. XuMHuUeckoe paBHoBecue. KoHcraHTa
XMMHMUYECKOTO paBHOBecHsA. DakTOphl, BIMSIONIME HA IOJIO)KEHHE XHMHYECKOTO PaBHOBECHS:
TEMIIEPATYpa, JaBICHUE M KOHIIEHTpAllMM BEILECTB, y4acTBYHOIIMX B peakuuu. Ipunnun Jle
[Tarense.

Onexkrponutnueckass guccormanus. CunbHble M cnalOble  3nekTponuThl. CTeneHb
mucconuanuu. Cpena BOJHBIX PacTBOPOB: KUCIIOTHAs, HEHMTpalbHas, LIEN0YHas. BoaopoauHslii
noka3zatens (pH) pactBopa. ['maponus coneil. Peakiiuu nonnoro ooMeHa.
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OKHCIIUTENbHO-BOCCTAHOBUTENNbHBIE peakiuu. CreneHb okucieHus. OKUCTUTENb U
BOcCTaHOBUTENb. [Ipoliecchl OKHUCIEHHST M BOCCTAHOBJICHUs. BakHeWllne OKUCIUTENIH U
BOCCTAHOBUTENU. METOT 3JIEKTPOHHOTO Oaianca. DJIEKTPOIU3 PAaCTBOPOB U PACILIABOB BEIIECTB.

DKCneprUMEHTAIbHbIE METOJAbl M3Y4YCHHS BEIECTB U WX MPEBpAlICHUN: pa3JI0KeHHE
MEePOKCUJa BOJOPOJa B TPHUCYTCTBUM KaTaJIM3aTOpa, MOJEIH KPUCTAJUIMUECKHX PEIIETOK,
MPOBEACHUE pEaKIUid HMOHHOTO OOMEHa, OIpeesieHUe Cpeabl PacTBOPOB C IMOMOIIBIO
WHIUKATOPOB, U3YUCHUE BIUSHUS PA3IUYHBIX (PAKTOPOB HA CKOPOCTh XMMHYECKOW PEAKIIMH H
MOJIOKEHUE XMMUYECKOTO PAaBHOBECHSL.

Heoprannueckasi xumus.

[Tonoxxenne HemeraimioB B Ilepmomnueckoi cucremMe XuMudeckux snemeHToB JI.U.
MenpneneeBa U OCOOEHHOCTH CTpOEHHUSI HX aroMoB. Du3nyeckue CBOWCTBA HEMETAJUIOB.
AmtoTponivsi HeMeTauIoB (Ha IpUMEpPE KUCIopoa, cepsl, hochopa u yriaepoaa).

Bonopon. [Monydyenue, ¢puznueckne U XMMHUYECKHE CBOWCTBA: PEAKIMM C METAJJIAMU U
HEMETaJIaMH, BOCCTAHOBUTEbHBIE CBOMCTBA. [ Mapuabl. TOMIIMBHBIE JIEMEHTHI.

lNanorensl. Haxoxxienue B mpupojie, cnocoObl MOMy4YeHUs, PU3NUECKHE U XUMUYECKHE
cBoiicTBa. ['anoreHoBomopoabl. BaxkHenmme KUCIOPOACOACPKAIINE COCIUHEHUS TaJIOTEHOB.
JlaGopaTopHbIEe U MPOMBINIJICHHBIE CTIOCOOBI MOTYYeHUs rajoreHoB. [[puMeHeHre rajJoreHoB u
UX COCTMHECHUM.

Kucnopon, o3o0n. JlabopaTopHble W MPOMBIIIIICHHBIE CMOCOOBI MOTYYEHUST KHUCIOPOJA.
dusnyeckue W XMMHYECKHE CBOWCTBA W TMPUMEHEHHE Kuciaopoga W o3oHa. OKCHUIBl U
TIEPOKCHU/IBI.

Cepa. Haxoxnaenwe B TpHpoje, CHOCOObI TOJydeHHs, (DU3UYECKHE M XUMHUUYECKUE
cBorictBa. CepoBojopon, cynbduasl. Oxkcun cepoi(IV), oxeun cepri(VI). Ceprucras u cepHas
KHCJIOTBI U X coiau. OCOOCHHOCTH CBOWMCTB CEpHOM KHCIOTHL I[IpuMmeHeHue cepsl u €€
COECIUHEHU.

Azor. HaxoxzaeHue B mpupojie, CHOCOObI MOJydyeHHUs, (u3NUecKue U XUMUYECKUE
cBoicTBa. AMMUak, HUTpUIbl. OKcuIbpl a30Ta. A30THUCTas M a30THAs KHUCIOThI U UX COJIU.
OcoOeHHOCTH CBOWCTB a30THOM KHUCHOTHI. [IprMeHEeHHME a30Ta M €ro COoeAMHEHHM. A3O0THBIC
yaoOpeHwusl.

®ochop. Haxoxnenue B mpupoje, crnocoObl MONy4eHUs, (PU3MUECKUE U XUMUYECKUE
cBorictBa. ®ochuner u dochun. Oxcuasr ¢ocdopa, dochopHas kuciaora U €€ COJIH.
[Ipumenenne gocdopa u ero coenuuennit. ochopHbie y1oOpeHuUs.

VYrnepon, HaxoxJaeHue B mpupoie. AJuioTponHbie Moaudbukanuu. Duzndeckue u
XMMHYECKHE CBOMCTBA MPOCTHIX BeHIeCTB, 0Opa3oBaHHbIX yriepogoMm. Oxcup yriaepoaa(ll),
okcua yriuepona(IV), yronmpHas kucimora u €€ coiu. AKTUBUPOBAHHBIM yroiib, aacopOnus.
Oymnepensl, rpadeH, yriaepoiHble HaHOTpyOku. IlpuMeHeHHWe MPOCTHIX  BEIIECTB,
00pa30BaHHBIX YTIEPOJIOM, U €T0 COSIUHEHUIA.

Kpemuuii. Haxoxxnenue B mpupoje, cocoObl monydeHus, (U3nuecKue U XUMUYECKHe
cBoiictBa. Oxcun kpemuus(I1V), kpeMHUeBast KMCIOTa, CHIIMKATHL. [I[puMeHeHe KpeMHHUS U €ro
coenuHeHuil. CTEKII0, €ro Mojay4eHue, BUJIbl CTEKIIA.

[lonoxenne wmertasmoB B Ilepuoguueckoil cuctemMe XUMHUYECKHUX  3JIEMEHTOB.
Oco0OeHHOCTH CTpPOEHHUS DIEKTPOHHBIX 000JI0YeK aToMOB MeTauioB. OOmmue duznyeckue
cBO¥cTBa MeTa/uioB. [I[puMeHeHnne MeTamioB B ObITY U TexHuKe. CIIJIaBbl METaJIOB.

DNEeKTPOXUMHYECKUN P  HampsokeHuid MetamtoB. OOmme crmocoObl  MOTy4YeHUS
METAJUIOB: THAPOMETAILTYPIrHs, TUPOMETAILIYPrusl, sNekTpomeTamtyprus. [lonsatue o xoppo3uu
MeTaioB. CocoObl 3aUTH OT KOPPO3HH.

Obmas xapakrepuctuka MetamioB [A-rpynnsl [leprogudeckoil CUCTEMBl XUMHUYECKUX
aneMeHToB. HaTpuii u kanwii: monydyeHue, pU3NYeckrue U XUMHUUYECKHUE CBOWCTBA, MPUMEHEHHE
MPOCTBIX BEHIECTB U UX COCAUHEHUH.

Obmas xapakrepuctrka MetamioB I[A-rpynmnsl [lepuoanyeckoil CUCTEMBI XUMHUYECKUX
AJIEMEHTOB. Maruuii u Kanbluii: ony4YeHue, (pu3ndeckue 1 XUMUYECKUe CBOICTBA, TPUMEHEHNE
MPOCTHIX BEIIECTB U UX coenuHeHui. JKECTKOCTh BOJIBI U CTIOCOOBI €€ YCTpaHEHUSI.
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AntoMuHUI: nonydeHue, GU3NYECKUe U XUMHUYECKHE CBOWCTBA, MPHUMEHEHUE MPOCTOTO
BEIIECTBA M €ro COeOUHEHUH. AMQOTEpHBIE CBOMCTBA OKCHAA W THUIPOKCHIA ATIOMUHHUS,
TUIPOKCOKOMILIIEKCHI AJIFOMUHUS.

OOmiast xapakrepuctuka MeTaiioB mobounsix noarpynn (b-rpymm) Ilepuonmueckoit
CUCTEMbI XUMHUYECKUX IEMEHTOB.

duznyeckue 1 XMMUYECKUE CBOMCTBA XpoMa U €ro coequHeHU. OKCUIbI U THIPOKCH/IBI
xpoma(Il), xpoma(Ill) u xpoma(VI). Xpomarbl u AMXpOMAThl, UX OKUCIMTEIbHbIE CBOMCTBA.
[Tonyuenue u npuMeHeHue XpoMma.

@dusnyeckue M XMMHUYECKHE CBOKMCTBA MAapraHila M €ro CcoeauHeHWd. Bakuelmue
coequaenus: mapranna(ll), mapranua(IV), mapranna(VI) u mapranma(VII). [lepmanranar kamusi,
€ro OKHCIIUTENIbHbIE CBONCTBA.

duznyeckue U XUMUYECKHE CBOMCTBA Kelle3a U ero coeAuHeHU. OKCHUIbI, THIPOKCH/IBI
u cosm xkene3a(Il) u xeneza(Ill). [Tonyuenue u npuMeHeHne xKeje3a U ero CIijIaBoB.

du3nyeckue M XMMHYECKHE CBOMCTBA Meanu U €€ coeauHeHunil. [lomydenue wu
MIPUMEHEHHE MEIH U €€ COEIUHEHU.

[unk: momydenue, Qu3MUecKue M XUMUYECKHE CBOMCTBA. AMQOTEpHBIE CBONCTBA
OKCHJAa M THJAPOKCHJA IHMHKA, THUJIPOKCOKOMIUIEKCHI LMHKa. IIprMeHeHume LHMHKA U ero
COEIMHEHU M.

DKCIepUMEHTAIbHBIE METOJbl HW3yYEHHUS BEIIEeCTB M MX MpEeBpallleHuil: H3ydeHUe
00pa3IoB HEMETANJIOB, TOpeHue cepbl, (ocdopa, xenesza, MarHus B KHUCIOPOJE, HM3YyUCHHUE
KOJUIeKIIMM «MeTayulbl W CIUIaBbl», B3aUMOJIEWCTBHE IIEJIOYHBIX U IIEJIOYHO3EMEIbHbBIX
METaJJIOB C BOJOW (BO3MO’KHO MCIIOJIb30BAHHME BUIEOMATEPHANIOB), B3aHUMOJCHCTBHE LUHKA U
JKeJle3a ¢ paCTBOPAMHU KHCIIOT U I1IeJI0Yell, KaueCTBEHHbIE peaKkllui Ha HEOpraHM4eCKUe aHUOHBI,
KaTHOH BOJOPOJIa U KaTUOHbI METAJJIOB, B3aUMOJICUCTBUE THIPOKCUAOB AIFOMUHUSA M LIUHKA C
pacTBOpaMu KHCIJIOT W LIEN0YEH, PEIICHUE dKCIEPUMEHTAIBHBIX 33Ja4 N0 TemaM «l'aJoreHsn»,
«Cepa u e€ coequHEHUs», «A30T U Pochop U UX COeAMHEHU», «MeTasuIbl TJIABHBIX MOATPYII»,
«MeTtamibel MOOOYHBIX MTOATPYIIID.

XuMHS U KU3Hb.

Ponp xuMuu B o0ecrieueHnn ycTOMYUBOTO pa3BUTHA yenoBeyecTBa. [loHATHE 0 HAYUHBIX
METOJax IIO3HaHUS M METOJOJOIMM HAy4dyHOro ucciefoBaHus. HayyHple nOpUHIMIBI
OpraHu3aly XMMUYECKOTO MpPOU3BOACTBA. [IpoMBbIILIeHHbIE CITOCOOBI MOTYYEHHUS! BaKHEHUIINX
BEIIECTB (Ha MpUMepe MPOU3BOJICTBA aMMHaKa, CEPHOI KUCIOTHI, MeTaHoua). [IpomblinieHHbie
CHoCcoObI MOJYYEHHUS METAJIOB M CIUIAaBOB. XMMHUECKOE 3arps3HEHHE OKpYKalolleil cpeibl U
ero nocueactsus. Posb xumMun B 06ecrieyeHIH SHEPreTHYeCKO Oe30MacHOCTH.

XuMHS U 310pOBbE 4esoBeKa. JlekapcTBeHHble cpencTBa. [lpaBuia MCIOIB30BAHMSA
JIEKApCTBEHHBIX IpenapaToB. Poyib XUMHUM B pa3BUTUU MEAUIUHBI.

XUMUs MUIII: OCHOBHBIE KOMIIOHEHTHI, MUIIEBbIe 100aBKU. Posib xumuu B oOecrieueHun
MUIIEBOM 0€30MacCHOCTH.

KocMmernueckne u mapdromepnsie cpeactBa. beitoBas xumus. [IpaBuna Ge3omacHOTo
WCII0JIb30BaHUS MIPEnapaToB OBITOBOM XUMUU B MIOBCEAHEBHOW KU3HU.

XUMHUS B CTPOUTENIbCTBE: BaYKHEHIIINE CTPOUTENbHBIE MaTepHAalbl (LIEMEHT, OETOH).

Xumus B celnbckoM Xxo3siiicTBe. Opranndeckrue 1 MUHEpallbHbIe yI00peHus.

CoBpemeHHbIE KOHCTPYKLIMOHHBIE MaTe€pHallbl, KPACKH, CTEKJIO, KepaMuka. Marepuasl
JUIs 2NeKTpoHuKU. HaHoTexHoI0rnu.

Pacuérnpie 3amaun.

Pacuérhl: Macchl BemiecTBa Win 00bEMa ra3oB MO0 M3BECTHOMY KOJHMUYECTBY BEILECTBA,
Macce Wi 00bEMY OJHOTO M3 YYaCTBYIOIIMX B PEaKIMH BEIIECTB, MacChl (00bEMA, KOJIMYECTBA
BEIIECTBA) NMPOJIYKTOB PEAKLMU, €CIU OJHO M3 BEUIECTB HMMEET INpUMECH, Macchl (00bEMa,
KOJIMYECTBA BEIIECTBA) MPOAYKTa pEakiMM, €CIM OJHO W3 BEIIECTB JaHO B BHJE pacTBOpa ¢
OIPENENEHHON MacCOBOM [J0JIed PAcTBOPEHHOIO BEIIECTBA, MAacCOBOM JOJHM U MOJIIPHOHN
KOHLIEHTPALlMK BEIIECTBA B PACTBOPE, HOJM BBIXOAA MPOIYKTa PEAKIUH OT TEOPETUUYECKU
BO3MOYHOTO.
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MexnpeaMeTHbIE CBA3H.

Peanuzanus MeXNnpeIMETHBIX CBA3EH MPH U3Y4eHUH OOIIel U HEOPraHMUECKOW XHUMHU B
11 kmacce oCyIecTBIISICTCS Yepe3 MCIOJIb30BAHME KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSTHH,
TaK U NOHSTUMN, IPUHATHIX B OTJEJIbHBIX IIPEIMETaX €CTECTBEHHO-HAYYHOT'O LIMKIIA.

OO01ue ecrecTBEHHO-HAYYHbIE MOHSTHS: SBJICEHUE, HAay4yHbIM (akT, TUIIOTE3a, TEOpus,
3aKOH, AaHalM3, CHHTE3, KiIacCu(UKaIMs, TEepPUOAUYHOCTh, HAOIOJCHNE, HW3MEpEHHE,
AKCIEPUMEHT, MOJIEb, MOJCIUPOBAHUE.

®uzuka: MaTepus, MUKPOMHUDP, MaKpOMHUp, aTOM, 3JIEKTPOH, IPOTOH, HEUTPOH, HOH,
M30TOMbI, PAJIUOAKTUBHOCTb, MOJIEKYJIa, SHEPreTUYECKUH YPOBEHb, BEILECTBO, TEIO, OOBEM,
arperaTHO€ COCTOSIHME BEUIeCTBA, WICAIbHBIA Ta3, (U3NYECKUE BEIMYMHBI, CIUHHIIBI
U3MEpEeHus, CKOPOCThb, IHEPIHsl, Macca.

buonorus: knerka, opraHusM, -JKocucTeMa, Ouochepa, MeTadoIMU3M, MaKpo- H
MHUKpPO3JIEMEHTBI, OEJKU, KHUPbI, YIJI€BOJbI, HYKIEHHOBBIE KHUCIOTHI, (DEPMEHTHI, TOPMOHBHI,
KpYrOBOPOT BEILIECTB U MOTOK SHEPTUU B IKOCUCTEMAX.

['eorpadust: MuHEpabl, rOpHbIE TOPO/IbI, MI0JIE3HBIE UCKOTIAEMBbIE, TOTUIUBO, PECYPCHI.

TexHonorus: XuMu4eckas MPOMBIIIJIEHHOCTb, METAJUTYPIrHUsi, CTPOUTEIbHBIE MaTepUabl,
CEJIbCKOXO3SMCTBEHHOE IPOM3BOJCTBO, MHINEBAas IPOMBIIUIEHHOCTh, (apMalleBTUYECKas
MIPOMBIIIJIEHHOCTD, IIPOM3BOJICTBO KOCMETHYECKHUX Ipenaparos, MIPOU3BOICTBO
KOHCTPYKIIMOHHBIX MaT€pHAJIOB, 3JIEKTPOHHAs IPOMBIIIIIEHHOCTh, HAHOTEXHOJIOTHH.

Y4eOHO-TEeMATHYCCKHUHA IJIAH

Ne Ha3Banue pa3nesia (Tembl) Koaunuect
BO YaCOB
Bcero
Bcezo uacos 3a 10 knacc 34
Opzanuueckas xumus 34
1 Teopust cTpoeHUs OpraHnvyeckux coeaquuenuii. Mizomepus. I'omonorus. 3

Tunsl cBsA3€il B MOJIEKYJIax OpraHMyeckux BemiecTs. [ ubpunuzanus
aTOMHBIX opOuTaneit yriepona. Kimaccudukanust 1 HoMmeHKIaTypa
OpPraHUYECKUX COCTUHECHHI.

2 XapakTepHble pU3NYECKHe U XUMHUYECKHE CBONCTBA YIIIeBOJOPOJIOB 10
Pa3IMYHBIX KJIACCOB: AJIKAHOB, AJIKCHOB, aJIKaIMEHOB, AJIKHHOB,
[IUKJI0AIKAHOB, apeHOB. VIeHTUDMKAIIHS YTIIEBOIOPOIOB Pa3IMYHBIX
kiaccoB. OCHOBHBIE J1a00PATOPHBIE U TPOMBIIIIEHHBIE CTIOCOOBI
MOJIyYCHHUS YIIIEBOJIOPOIOB PA3IUYHBIX KJIACCOB.

[IpupoaHbIe HCTOYHUKH YTIEBOI0POIOB

3 XapakTrepHble (pU3NYeCKre U XUMUYECKUE CBOMCTBA MPEAETbHBIX 9
OJIHOATOMHBIX 1 MHOTOATOMHBIX CIIUPTOB; (peHosa. MneHtudukanus
MpeJeNbHBIX OJHOATOMHBIX U MHOTOAQTOMHBIX CITUPTOB, (heHOJIa.
XapaktepHble ~ ¢U3MUYEeCKHE U XUMHUYECKHE  CBOMCTBa
KapOOHHUJIBHBIX COEAMHEHUH, MpeaeNbHbIX KapOOHOBBIX KHUCIOT,
CIIOKHBIX 3¢upoB. OCHOBHBIE JTAOOPATOPHBIE U MPOMBIIUICHHBIE
CcrocoObl  MOJYYEHHUS KHUCIOPOACOACPIKALIIMX  OPraHMYeCKUX
BelecTB. JKupbl
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4 VYrieBoabl (MOHOCAaXapu/ibl, IUCAXAPUIbI, TTOJIMCAXAPUIBI). 2
5 XapakTepHble pU3NIECKHE U XUMUYECKUE CBOKWCTBA a30TCOACPKAIIUX 4
OpPraHWYECKUX COCIMHCHHI: aAMUHOB M aMHUHOKHUCJIOT.
CriocoObl MOTy9eHUSIAMUHOB U aMHHOKHUCIIOT. benku
6 B3aumocss3b oprannueckux coequHenuii.Pabora ¢ peansusimu KMMawmu 3a 6
2023-2024 rr
KanennapHo-temaTnyeckoe njiaHupoOBaHue
Ne n/m Tema KomnuecTso
9acoB
Tema 1. Ileproanyecknii 3aKOH U CTPOEHHE aTOMA. 4
1 Otkpertue JI.M. Menneneesim [leproanueckoro 3akoHa. 1
2 [Tepuoanueckas cucrema JI.1. Menneneena. 1
3 CrpoeHne aToMma. 1
4 [Tepronnueckuii 3aKOH U CTpoeHHe atoma. Cmapmoawiii KOHMpOJib. 1
Tema 2. CTpoeHue BemecTna. 11
5 KoBanieHTHast XUMUYeCKast CBSI3b 1
6 HNonnas Xumuveckast CBSI3b 1
7 MeTayuisl ¥ CIuTaBbl. MeTajutndeckasi XAMUYeCcKasl CBSI3b. 1
8 ArperatHble COCTOSIHUSI BeliecTBa BogopoaHas CBS3b. 1
9 TUIbI KPUCTALTHYECKUX PEIIETOK. 1
10 UncThble BElecTBa U CMECH. 1
11 Pemtenue 3amay 1
12 JlucniepcHbIe CHCTEMBI. 1
13 [ToBTOpenue u o6o6menne TeM «Ctpoenne atoma» u «CTpoeHune 1
BEIIECTBA», NOJIFOTOBKA K KOHTPOJIbHON padoTe
14-15 | Ilooecomosxa k EI'D.Pewienue KHMoe no dannoti meme 2
Tema 3. JjiekTpoIMTHYECKAS U CCONUALNS. 7
16 PactBopbI. 1
17 DIEKTPOITUTHI U HEAIEKTPOJIUTHI 1
18 KucnoTsl B cBeTE TEOpPHUHU AJIEKTPOIUTUUECKON JUCCOITUAIIH. 1
19 OcHOBaHMsI B CBETE TEOPUU IIEKTPOIUTHUECKON AUCCOIHAIINU. 1
20 Conu B cBEeTE TEOPUU IEKTPOIUTUUECKON TUCCOIMALINU. 1
21 TIMaaponus. 1
22 Iloocomoska k EI'D. Pewenue KHUMoes no oannoti meme 1
Tema 4. XuMn4yecKue peakunu 12
23 Knaccudukaius XuMHIECKUX peakiui 1
24 Ckopocth xumuueckoi peakunu. Katanus. 1
25 OOpaTUMOCTh XUMUYECKUX peaknid. XMMHYECKOe paBHOBECHE. 1
26-27 | OkucnuTenbHO-BoccTaHOBUTENbHBIE peakiuu (OBP). 2
28 DIIEKTPOIIH3. 2
29 O6uue cBoiictBa MetaioB. Kopposus metamios. 1
30-33 | Iloocomoska xk EI'D. Pewienue KHMos no oannoii meme 3
34 Hrorossiii ypok. IIepcrieKTUBEI pa3BUTHS XUMUYECKON HAYKU U 1
XMUMHYECKOTO MPOU3BOJICTBA. XUMHUS U TPOOIEMa OXpaHbI
OKpYXKaroIlel Cpesibl.
34
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y‘leﬁHO'MeTO}II/I‘{eCKI/Iﬁ KOMIIJIEKT:

JIutepatypa nist yuurens:

1.Acanosa JI. 1. TemaTtuueckue TECTHI 10 OPraHUYECKON U HEOPraHUYECKOW XUMMUH,
SApocnasib, «Akanemus pa3Butus», 2020r.
2.benasun U.10.,Cepreesa B.IT/. Xumus EI'D 100 6amioB no XuMuu . Y4uMcs peniath 3a1a4n:
OT IPOCTHIX /IO CAMBIX CJIOXKHBI: yueOHOe mocobue/-,M.: JlabopaTopust 3Hanuii, 2022.
3. Xonapes J1.B/.EI'D .Xumust: COOPHUK THIIOBBIX BAPHAHTOB TMArHOCTUYECKHUX paboT.-M.
:JJabopatopus 3nanuii, 2023.
4.benasun U.1O.[ u ap.];mox pen.Herpe6ekoro./100 6amtoB mo xumuu . TecThl 17151 TOATOTOBKU
K 9K3aMeHy: yueOHoe nocobue/M, : Jlabopatopus 3nanwmii, 2021.
5.IlomoBa H.A./ Cepust «Tpynusie 3ananust EI'DO»: yuebnoe nocooue/-,M.IIpocsemnienne ,2020

Jlureparypa ajs y4amuxcst

1. T'abpuensu O.C., OctpoymoB N.I'., Octpoymona E.E. Opranuueckas xumusi B TecTax,
3amavax, ynpaxkaeHusx. 10 kmacc: yuebHoe nmocoodue /st o01ieoOpa3oBaTebHBIX
yapexaeHuit — 3-e u3j., crepeorun. — M.: Jlpoda, 2015.

2. T'abpuensu O.C., Octpoymos WU.I'., Octpoymosa E.E. O0mas xumus B TecTax, 3aj1adax,
ynpaxkaeHusX. 11 kmacc: yaebHoe mocobue st 001eo0pa3oBaTeIbHBIX YIpEKACHUN — 4-¢
u3 ., crepeotur. — M.: Jlpoda, 2015.

3. Enmunblii rocynapctBeHHBIN dKk3amMer 2016. Xumus. YHUBEpCaIbHBIC MaTePHAIIBI IS
MOAroTOBKH ydamuxcs - M.: Uatemnext-Lentp, 2016

4, ET'D 2010. Xumusa. Tunossle TecTtoBble 3amannsa / FO.H. Mensenes. — M.: U3gareabscTBO
«Dx3ameny, 2015.

5. Otmnunuk EI'D. Xumust. Pemenue cnoxkubix 3agad. [lox penakuuein A.A. KaBepuHoii /
OUIIN. — M.: Uurtennekt-Lientp, 2013.

6. Xomuenko W.I'. Pemenune 3anau no xumuu. — M.: OOO «M3narensctBo Hosas Bonnay, 2015.

7.Xomuenko I'.I1. Xumust a1 moctynarmmux B By3sl: Yued. nocodue. — M.: Beicur.ik., 2015

8. Hoponwkun B.H.,bepexnas A.I'.,despanéra B.A /,EI'3-2023 u 2024TemaTudeckue
tpenuHr 10-11-e kmaccer.3aganust 6a30BOTO U MOBBIIICHHOTO YpoBHS/-PocToB-Ha-/{oHy,
«Jlernon-M» 2023.
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