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.  TTOSACHUTEJIBHAS 3AIINCKA
Pabouas mporpamma mo kypcy «Xumus» B 10-11 kmaccax paspaboTana Ha OCHOBE
JOKYMEHTOB M HOPMATHBHBIX aKTOB:
e 3akoHa «O0 obpazoBanum» Ne273-D3 ot 29 nexabps 2012 r.;

. [Mpukaz MunoOpuayku P® ot 17.12.2010 Nel897 (B pen. ot 31.12.2015) «O6
YTBEPXKICHUN (PEeepaTbHOTO TOCYJapCTBEHHOTO 00pa30BaTENbHOTO CTaHIApTa OCHOBHOTO
o011ero 0Opa3oBaHUY;

e [Ipuka3a MunuctepcrBa npocsemenus: Poccuiickoit @eneparun ot 28.12.2018 r. Ne 345
«O denepalbHOM TIepeUHE YYEOHHMKOB, PEKOMEHYEMBIX K HCIIOJIB30BAHUIO TIPU PeaTH3aIlun
MMEIOIINX TOCYIApPCTBEHHYIO aKKPEAUTAIIMIO 00pa30BaTeIbHBIX MPOrpaMM Ha4aJIbHOTO OOIIETo,
OCHOBHOTO OOIIETO U CPEeIHEro 00IIero oOpa3oBaHUs;

¢ OOII cpemnero o6miero oopazoBanusi MKOY MaH3eHCKOM TIKOJIBI;
¢ YyeOHblIii n1aH 00pa3oBaTeIbHON OpraHU3allly;

Jlannass pabGodvasi mporpamMma peanu3yeTcss B y4eOHHMKax s 00IeoOpa3oBaTEIbHBIX
yupexaenuil aBropoB 1. E. Pymsutuca nu @. I'. @enpamana «Xumus. 10 kimace» u «Xumus.

11xmacey.



3a ocHOBY paboueil mporpamMmbl B3sATa mporpamma kKypca xumuu s 10-11kmaccos
0011e00pa30BaTeNbHBIX YUPEKICHUN, OmMyOnuKoBaHHas wu3aatenscTBoM «lIpocBemenue» B
2013 rony (m3marenbctBo COOpPHHMK HpOTrpaMM Kypca XUMHUHM K ydeOHMKAM XUMHH aBTOPOB
I'.E.Pym3utuca, ®.I".®enpamana st 10-11 kiaccos)

MECTO KYPCA B YYEBHOM IIJTAHE

Y4eOHbIi MJIaH MIKOJIBI OTBOAUT 68 4acoB s 00s3aTEIHHOTO U3yUCHUSI XUMUH Ha dTare
cpenHero (moHOTo) 001ero oopazoBanus u3 pacdyera | yaeOHbIi yac B Heaemo: 10 kimacc-
34uyaca, 11 xnacc -34y4

HEJN U 3AJJAYN KYPCA

['maBHBIE 11IETTH CpeHero (MTOJTHOTO) 00Iero 00pa30BaHMUs COCTOSAT:

1.B popMupOBaHUH LIETOCTHOTO MPEICTABICHUS O MUPE, OCHOBAHHOTO Ha MPHOOPETEHHBIX

3HAHUAX, YMEHUAX U CIIOCO0aX JACATEITHHOCTH;

1. B MPUOOPETEHUH OTbITa pa3HOOOPA3HON AESITETbHOCTH, OTIbITA TO3HAHUS U
CaMOTIO3HAHUS;
2. B TIOJrOTOBKE K OCYIIECTBIIEHHIO OCO3HAHHOTO BbIOOpAa WHAMBHUAYAIbHOMN

00pazoBaTebHON WJIH TTPO(PECCHOHATEHON TPACKTOPHUH.

Bombpmioit Bkam B JOCTHOKEHHME TJABHBIX Ielleld  cpefaHero (MOJTHOTO) — 0OIIero
0o0pa3oBaHUs BHOCUT U3y4EHUE XUMUHU, KOTOPOE MPU3BAHO 00eCeYHTh!

1. (hopMHpOBaHHE CHCTEMbl XMMUYECKHMX 3HAHMHM KaK KOMIIOHEHTa €CTECTBEHHO-
HAy4YHOW KapTUHBI MUPA;

2. pa3BUTHE JMYHOCTU OOYYAIOLIUXCS, WX MHTEUIEKTyallbHO€ M HPABCTBEHHOE
COBEpIICHCTBOBaHUE, (OPMUPOBAHHUE Yy HUX T'YMAaHHUCTHUYECKUX OTHOIIECHHUH M 3KOJOTHYECKH
1eecoo0pa3zHoro MoBeeHUs B ObITY U TPYAOBOM JI€ATEIbHOCTH;

3. BbIPa0OTKY MOHUMAaHUSI OOIIECTBEHHOU MOTPEOHOCTH B Pa3BUTHH XUMUH, a TAKKE
dbopMupOBaHHE OTHOLIEHHS K XMMHUU KaK BO3MOXKHOW oOnactu Oynymield MpakTH4YecKOu
NesITeNIbHOCTH;

4, dbopmupoBanre  ymMeHus ~ Oe3omacHoro  oOpamieHuss C  BellecTBaMuy,
WCIOJIb3YEeMBIMU B TIOBCEHEBHOM KU3HHU.

Henasimu n3y4yeHust XMMHMHU B cCpeHel (MOJTHOM) HIKOJIe SIBJISIKOTCS:

1. (¢popmupoBaHue yMeHHsI BHAeTb H NOHUMATH IEHHOCTH O0Opa30BaHuUi,
3HAYUMOCTh ~ XMMHYECKOTO 3HAHHUS JUISI KaXIOro 4YelOoBeKa HE3aBUCUMO OT  €ro
npodeccHoHAbHON /eATeNbHOCTH; yMEHHE pa3nuyaTh (akThl W OICHKH, CpPaBHUBATh
OIICHOYHBIE BBIBOJBI, BUAECTH HX CBA3b C KPUTEPHUSIMHU OILEHOK M CBSI3b KPHUTEPUEB C
OTIpeJICIEHHOW CHCTeMO# IleHHOCTeH, (opMynupoBaTh U OOOCHOBBIBATH  COOCTBEHHYIO

MTO3HIIMIO;



2. (popMupoBaHMe LEJOCTHOIO NPEICTABJICHUSA 0 MHUPe, NIPEACTABICHUSA O POJIH
XMUMHMHM B CO3/IaHUU COBPEMEHHOM €CTECTBEHHO-HAyYHON KapTHUHBI MUpPA, YMEHHUS OOBSICHSTH
0O0BEKTHI M TIPOLIECCHI OKPYXKAIOIIEH AeHCTBUTEIBHOCTH (IPUPOTHOMN, COLMATIBHOM, KyIbTYPHOM,
TEXHUYECKOH CpeJibl), UCTIONb3Ys JUIsl 3TOT0 XUMUYECKHE 3HAHUS;

3. npuodpereHue oONbITa Pa3HOOOPA3HOM /eATEIbHOCTH, OIbITA IO3HAHUS U
CaMOIIO3HAHUs, KJIFOUEBbIX HaBBIKOB (KJIFOUEBBIX KOMIIETEHTHOCTEH), UMEIOIINX YHUBEPCAIbHOE
3HAUEHHUE JUIsl Pa3jIUYHbIX BUIOB JESITEIBHOCTH — HABBIKOB pEIIEHUs MpoOeM, MNPUHITHS
pelIeHni, TIOuCKa, aHanu3a 1 00paboTku MH(pOpMaIMi, KOMMYHUKAaTUBHBIX HABBIKOB, HABBIKOB
U3MEpEeHuH, COTpyIHNYeCTBa, 0€3011aCHOr0 OOpallleH!s! C BEIECTBAMHU B [IOBCETHEBHOM KU3HU.

4. OCBOCHHUE 3HAHMI O XMMHYECKOW COCTABIISIIONIEH €CTECTBEHHOHAYYHOM KAPTHUHBI
MHpa, BAKHEHIINX XUMUYECKUX MTOHATHH, 3aKOHAX U TEOPUSIX;

o. OBJIaJleHHe YMEHUSIMH TPUMEHSATh TNOJyYeHHbIe 3HaHUS [ OOBSCHEHUS
pa3zHoOOpa3HbIX XUMUYECKHUX SIBJICHHM M CBOMCTB BEIIECTB, OLIEHKH POJIM XHMHUU B Pa3BUTHHU
COBPEMEHHBIX TEXHOJIOTHN U MOTYYEHUH HOBBIX MaTE€pPHAIIOB;

6. pa3BUTHe T03HABATEIbHBIX WHTEPECOB M HHTEJUIEKTYaJIbHBIX CIIOCOOHOCTEH B
IpOIECCe CAMOCTOSITENIbHOIO IPUOOPETEHHMs] XMMHUYECKUX 3HAHUH C  HUCIOJIb30BaHUEM
Pa3IUYHBIX HCTOYHUKOB HH(POPMALIUH, B TOM YHUCJIE KOMIIbIOTEPHBIX;

7. BOCIIMTAaHUE YOEXKIEHHOCTH B MO3UTUBHON POJIM XUMHUH B JKU3HU COBPEMEHHOTO
oOmiecTBa, HEOOXOJUMOCTH XMMHMUYECKH I'DAMOTHOTO OTHOLICHHMS K CBOEMY 3/J0POBBIO U K
OKpYKalollen cpese;

8. NpUMeHeHHe MOJYYeHHbIX 3HAHUH M YMeHM# Ui 0e3011acCHOrO UCIOJIb30BAHUS
BEIIECTB M MaTrepuaioB B OBITy, CEIbCKOM XO3sMCTBEé M Ha IPOU3BOJCTBE, pEIICHUS
IIPAKTUYECKHUX 3alad B INOBCEOHEBHOW >XM3HU, NMPEAYNPEXKACHUS SBICHWUNM, HAHOCAIIUX BpEX
3I0POBBIO YEJIOBEKA U OKPYKAIOILEH Cpelie.

YCJIOBUSA PEAJIMBALIUUA ITPOT'PAMMBI

Peasmsanusi padodeil mnporpaMMbl IUIAHUPYETCS B YCJIOBMSX  KJIACCHO-YPOYHOMU
cucteMbl. [l palMoHaJIbHOW OpraHu3alMM Ie1arorMyeckoro Imporecca OobLIoe 3HAueHUe
umeer peanuzanus AU epeHIUPOBaHHOIO MOAX01a K 00yJaroluMCs, Y4eT UHANBUIYAIbHBIX
0co0eHHOCTeH 00yyaromuxcs Ipy ONpeAeICHUN JOMAITHETo 3aJaHusL.

B ocHOBy mporpammsl TOJ0KEH NpPUHIMI pa3BuBatoiiero oOydeHus. IIporpamma
o0ecreynBaeT CO3HATEIbHOE YCBOEGHUE YYaIlUMUCS Ba)KHEHIIMX XMMUYECKUX 3aKOHOB, TEOPUil
U MOHATUH; (HOPMUPYET MPEJCTABICHUE O POJIM XUMHUHU B Pa3BUTHHM Pa3HOOOpa3HBIX OTpaciei
IIPOU3BOJICTBA; 3HAKOMHUT C BEIIECTBAMH, OKPYKAIOIIMMU uYernoBeka. [Ipu 3TOM OCHOBHOE
BHUMAHHUE YZEISAETCS CYIHOCTH XMMHUYECKUX PEAKLUI U METOJAaM UX OCYILECTBIEHUS, a TAKKE

crioco0am 3aluThl OKPYKAIOLIeH CpeIbl.



Hcnoap3yveMel MBI OPIraHW3AIMHU VYCOHOM AeATEILHOCTH:

®ponTanbHasg (popMa 00yUeHHsl - IPEIO0JIAraeT COBMECTHYIO EATENbHOCTh BCEH Kilacc
- TPYNIIbI: YYUTENb CTaBUT JJIs BCEX OJMHAKOBBIC 3a/layd, M3JIaraeT MpOTPaMMHBIA MaTepual,
y4aniecs: paboTarT Haa OJHOU MPOoOIeMO. YUuTeNnb CIpaliuBacT BCeX, OECEIyeT CO BCEMH,
KOHTPOJIMPYET BCEX.

NupuBuayanbHass ¢opma oO0ydeHusi - yriayOn€HHass MHOUBUIyanu3aluss oOOydeHMUs,
KOrJla KaxaoMy Ja€Trcs caMOCTOATEIbHOE 3aJaHME U MPEAINosaraercsi BBICOKUH YPOBEHb
M03HABATEIbHON AKTUBHOCTH M CAMOCTOSITEIBHOCTH KaXJaoro YydeHuka. JlanHas ¢dopma
1enecooOpa3Ha MpH BBINOJHEHUU YIPAXHEHUH, pelIeHUH 33/ad Pa3HbIX BUIOB, YIiIyOJIeHUU
3HaHUH U JIMKBUJAIIMU B HUX TIPOOEIIOB

Hcnop3yveMpie METOAbI YeHU:

[IporpaMmma cocTtaBieHa C Y4eTOM BeAylled pOJIM XUMHUYECKOIO OSKCIEpUMEHTA.
[IpenycmarpuBaroTcs Bce BUABI IIKOJIBHOIO XMMHUYECKOTO SKCIEPUMEHTa — JAEMOHCTpPAlWU,
nabopaTopHble ONBITHI U MpaKTUYecKue padoThl. Pabouas mporpamMma mo XMMHH peanu3yercs
yepe3 (GOPMHUPOBAHHE Yy YydallMXcsl OOILIey4yeOHbIX YMEHUH U HAaBBIKOB, YHHBEPCAJIbHBIX
CHOCOOOB JIEATENHHOCTH M KIIOYEBBIX KOMIETEHLHH 3a CU€T HCHOJB30BaHUS TEXHOJOTH
KOJUIEKTUBHOTO OOyUY€HUSsI, OTIOPHBIX KOHCIIEKTOB, IUJAKTUYECKUX MaTepUajoB, U MPUMEHEHUS

TEXHOJIOTUU rpapuecKoro mnpeacTaBieHust UHGOPMAaLUU MPU CTPYKTYPUPOBAHUM 3HAHUIA.

ChopMUpOBaHHOCTh METANPEAMETHBIX U TIPEAMETHBIX YMEHUH OLIEHUBAETCS B OayljIax 1mo

pe3yibTaram:

®CTApTOBOM  JMAarHOCTHMKK TOTOBHOCTH K  HW3YYEHWIO  mpeamera  «XHMUD»
(mmarHoctuyeckas paboTa B Hauajae ydeOHOTo Tro/a,

® TCKYIIET0 KOHTPOJsl (YCTHBIE M MHCBMEHHBIC OMPOCHI, JIA00OPATOPHBIC M MPAKTUYCCKUE
paboThI, TBOpYeCcKHE pPabOTHI, HamuWcaHue pedepaToB, ydeOHbIC HCCICIOBAHHS U ydcOHBIC
MIPOEKTHI, 3aJIJaHHSI C 3aKPBITHIM OTBETOM U CO CBOOOJJHO KOHCTPYHUPYEMBIM OTBETOM — ITOJIHBIM
YW YaCTUYHBIM, HWHIMBUIyalbHbIC W TPYIIOBbIC (DOPMBI OIEHKH, CaMO- M B3aUMOOIICHKA,
pedaexcus u np.),

® TEMaTHYECKOW OIIEHKU (BBIMIOJHEHHE KOHTPOJILHBIX PabOT MO OTIAENbHBIM TeMaM WIIH
6mokam Tem, 4 paboTel B roj1). Pe3ynabTaThl TeMaTHUECKON OLIEHKH SIBJISIFOTCSI OCHOBAHUEM JIJIS
TeKyIel KOPPEeKINH yueOHOM NeSTENbHOCTH U €€ UHIUBUyaTH3aI[ui

® IPOMEKYTOYHBIN KOHTPOJIb

® TOTOBBIM KOHTPOJIb



1. IJIAHUPYEMBIE PE3YJIbTATBI.

NPEAMETHBIE, METAITPEJMETHBIE U IMYHOCTHBIE PE3YJIbTATBI
OCBOEHUS YYEBHOI'O ITIPEJMETA «XUMMUS»

JIMUHOCTHBIE PE3YJIbTATHBI

¢ c(hOpPMHUPOBAHHOCTH TIOJIOKUTEITHBHOTO OTHOIIICHUSI K XUMUH, YTO 00YCIIaBIMBACT
MOTHUBAIIMIO K YUeOHOH JeATEIHHOCTH B BIOpaHHOU cepe;

¢ chopMUPOBAHHOCTH YMEHHUS PEIIATh TPOOIEMbI IIOUCKOBOTO U TBOPUYECKOTO XapaKTepa,;

¢ c(hOpMUPOBAHHOCTH YMEHHUSI MPOBOJUTH CAMOAHAIIN3 M OCYIIECTBIISATh CAMOKOHTPOJIb U
CaMOOIIEHKY Ha OCHOBE KPUTEPHUEB YCIICIIHOCTH;

¢ c(hopMUPOBAHHOCTH HABBIKOB MIPOSBIICHUS TIO3HABATEIILHOW UHUIIMATUBBI B y4€OHOM
COTPYIHHUYECTBE.

NPEAMETHBIE PE3YJIBTATDBI

¢ chopMUPOBAHHOCTH MPEICTABIICHUN O MECTE XUMUU B COBPEMEHHON HAyYHOW KapTHHE
MHpa; TOHUMAHUE POJIU XUMHH B (GOPMHUPOBAHUH KPYro3opa U GyHKIIMOHATBHON TPaMOTHOCTH
YeJIOBEKa TSI PEIICHUs TPAKTUUECKUX 3a]1aY;

® BJIaJICHUE OCHOBOMIOJIAralOIIUMU XUMUYECKUMU TIOHSATUSAMU, TEOPUSIMH, 3aKOHAMHU U
3aKOHOMEPHOCTSIMU; YBEPEHHOE MOJb30BAHUE XUMHUECKON TEPMUHOJOTHEN U CUMBOJIMKOM;

® BJIaJICHHE OCHOBHBIMHU METOJAMH HAyYHOTO MO3HAHUS, UCTIOJIb3YEMbIMU B XUMHUU:
HaOMIOZCHUE, OMMMCAHNE, U3MEPEHUE, IKCIIEPUMEHT; YMEHHE 00pabaThiBaTh, 0OBICHITH
PE3yNbTaThl IPOBEICHHBIX OIBITOB U JAETaTh BHIBOAbI; TOTOBHOCTh U CIOCOOHOCTH METO/IbI
MO3HAHUS MPU PELICHUH MPAKTUYECKUX 3a/1a4;

¢ c(hOpMHPOBAHHOCTH YMEHUS /1aBATh KOJMUYECTBEHHBIEC OLICHKHU U POBOJIUTH PACUYETHI 1O
XUMHUYECKUM (pOpMyliaM U YpaBHEHUSIM;

e BIIa/ICHHE MTPABUJIAMU TEXHUKHU 0€30MaCHOCTU MPU UCTIOIH30BAHUN XUMHYECKUX
BEIIECTB;

¢ c(hOpMHUPOBAHHOCTH YMEHUS TPOBOAUTH IKCIIEPUMEHTHI PA3HOM TUJAKTHYECKOU
HaIpPaBJIEHHOCTH;

¢ c(hOPMHUPOBAHHOCTH YMEHUS OKa3bIBaTh MEPBYIO MOMOIIb ITPU OTPABICHUSIX, 0KOTaX U
JIPYTUX TPAaBMaX,CBS3aHHBIX C BEIIECTBAMHU U JIa0OPATOPHBIM 000PYI0BaHUEM.

METANPEAMETHBIE PE3YJIBTATBI

¢ c(hOpMHPOBAHHOCTH YMEHUS CTABUTH IIETTM M HOBBIC 33/1a4l B yueOe U MO3HaBaTeIbHON
NEeSATENbHOCTH;

® OBJIJICHUE IPUEMaMHU CaMOCTOSATENIbHOTO TJIaHUPOBAHUS MYyTEeH TOCTUKEHUS LEIH,

YMCHUA BLI6I/IpaTL B(I)q)eICTI/IBHLIC CITIOCOOBI peuicHusA y‘{C6HBIX 1 IO3HAaBaTCJIBHBIX 34144,



¢ c(hOPMHUPOBAHHOCTH YMEHHUSI COOTHOCHTH CBOM JICHCTBUS C INIAHUPYSMBIMU
pe3ynbTaTamus;

¢ c(hOPMHUPOBAHHOCTH YMEHUS OCYIIECTBIIATH KOHTPOJIb B MPOIIECCE HOCTHKCHUS
pe3yibTara, KOPPEKTUPOBATH CBOM JIEUCTBUS;

¢ c(hOPMHUPOBAHHOCTH YMEHUS OIICHUBAThH NPABMIILHOCTD BHITIOJTHCHHSI YUSOHBIX 3a/1a4 U
COOTBETCTBYIOIINE BO3MOKHOCTH MX PEIICHHUS;

® BLICOKUH YPOBEHb KOMIIETEHTHOCTH B 00sacTH ucnosib3oBanus UKT;

¢ CpOPMHUPOBAHHOCTH IKOJIOTUIECKOTO MBIIIJICHUS;

¢ c(hopMUPOBAHHOCTH YMEHHUSI IPUMEHSTH B IO3HABATEILHOM, KOMMYHUKATUBHOMN 1
COIMATPHOM MPAKTUKE 3HAHUSI, TTOJTYICHHBIC TTPU U3YYCHHUH TPEIMETA.

INJIAHUPYEMBIE IPEJIMETHBIE PE3YJIbTATBI OCBOEHUS YYEBHOI'O
MNPEAMETA «XUMMUS»:

B pesynbpTaTe uzydeHus yaueOHOTO IpeMeTa « XMMHUs» Ha YPOBHE CPEAHETO OOIIEro
00pa3zoBaHUs:

BpInycKHUK HAY4YUTCS:

® pacKpbIBaTh Ha MPUMeEpax pojb XUMUHU B OPMUPOBAHUU COBPEMEHHON HAYUHOU
KapTHUHBI MUpa U B IPAKTUYECKOMN AESITEIBHOCTH YEJIOBEKA;

® IEMOHCTPUPOBATH HA MPUMEPaAX B3aNMOCBS3b MEXKAY XUMUEH U JPYTUMHU
€CTECTBEHHBIMH HAayKaMU;

® paCKpbIBAaTh HA IIPUMeEpax MOJI0KEHUS TEOPUH XUMUYecKkoro crpoerus A.M. byrieposa;

ermoHnMarh (usnyeckuid cmbica [lepuoamueckoro 3akona [I.JMI. MenneneeBa u Ha ero
OCHOBE OOBSICHATH 3aBUCUMOCTH CBOMCTB XMMHMYECKHUX JJIEMEHTOB U OOpa30BaHHBIX HMH
BEILIECTB OT AEKTPOHHOI'O CTPOCHUS aTOMOB;

© 00BSACHATH MPUYMHBI MHOTOOOpPA3Ms BEIIECTB HA OCHOBE OOIIMX MpPEACTaBICHHUNA 00 UX
COCTaB€ U CTPOCHUU;

® [[PUMEHSTh IpaBUja CUCTEMATUYECKON MEXIYHApOJAHOW HOMEHKIATYpPhl KaK CpEeACTBa
pa3nuyueHus U UACHTU(UKALIUY BEUIECTB 10 UX COCTaBY M CTPOCHHUIO;

® COCTABJIATh MOJEKYISIPHBIE M CTPYKTYpHBbIE (OPMYIbl OpPraHMYECKHUX BEIIECTB Kak
HOocUTeNned wuH(opMalMM O CTPOSHUHM BEIIECTBA, €r0 CBOWCTBAX M MPUHAAICKHOCTH K
ONpEeIEICHHOMY KJIACCy COECIMHEHU;

® XapaKTEepPU30BaTh OPraHMYECKHE BEIIECTBA 10 COCTaBy, CTPOEHUI0O M CBOWCTBaM,

YCTaHABJIMBATb MPUYUHHO-CIICACTBCHHBIC CBA3U MCKAY JAHHBIMHA XapPAKTCPUCTUKAMU BCIICCTBA,



® IPUBOJUTH TPUMEPbl XUMHUYECKUX PEAKIUH, PACKPBIBAIOUIMX XapaKTEPHBIE CBOWCTBA
TUIHYHBIX TPEICTABUTEICH KIACCOB OPraHWYECKHUX BEIIECTB C LEIbI0 MX HJICHTU(UKALUU H
00BsICHEHUS 00JIaCTH TPUMEHEHHS;

® IPOTHO3UPOBATh BO3MOXKHOCTh MPOTEKAHUS XMMUYECKUX PEaKIMii Ha OCHOBE 3HAHUI O
TUTIAX XUMHUYECKOH CBSI3M B MOJIEKYJIaX PEareHTOB M UX PEAKIIMOHHOMN CIIOCOOHOCTH;

® IICTIOJIF30BATh 3HAHHUS O COCTAaBE, CTPOCHUM M XMMHUYECKHX CBOWCTBAX BEIIECTB IS
0€3011aCHOTO PUMEHEHUS B IPAKTHUECKON NEeSITETbHOCTH;

® IPUBOJIUTH NMPUMEPHI PAKTUIECKOTO HCIMOIB30BAHUS MPOIYKTOB IMEepepaboTKu HeDTH U
MPUPOJHOTO Ta3a, BBICOKOMOJEKYISAPHBIX COCTUHEHUH (TIONMATHUIICHA, CHHTETUYECKOTO
Kay4yKa, alleTaTHOTO BOJIOKHA);

® [IPOBOJIUTH OTIBITHI TI0 PACTIO3HABAHHIO OPTaHWYECKHX BEIECTB: TIIMIEPUHA, YKCYCHOMH
KHCJIOTHI, HETIPEIEIbHBIX JKAPOB, TITFOKO3bI, KpaxMaia, OEJTKOB — B COCTaBE MHUIIEBBIX MPOIYKTOB
Y KOCMETHYECKUX CPEJICTB;

®BJIAJICTh MPAaBHJIAMU M TpUeMaMu 0e30TacHOW padOThl ¢ XMMHUYECKHMH BEIIECTBAMHU H
1abopaTopHBIM 000PYIOBAaHUEM;

® YCTaHABJIMBATh 3aBUCUMOCTh CKOPOCTH XHUMHYECKON PEAKIMN U CMEIIEHHUSI XHUMUIECKOTO
paBHOBeCHSI OT PA3IMYHBIX (AKTOPOB C MENBIO0 OINPEACNCHNS ONTHMAIbHBIX  YCIOBHI
MPOTEKAaHUSI XUMHUYECKHX TPOIIECCOB;

® IPUBOJIUTH IPUMEPHI THIPOJIN3a COJIeH B TOBCEAHEBHON KU3HH YEIOBEKA;

®IPUBOJUTH TPUMEPHl  OKUCIUTEIHHO-BOCCTAHOBUTENIBPHBIX PpEakIuid B  NPHUPOJE,
MPOM3BOCTBEHHBIX MPOIIECCaX U KHU3HEACATEILHOCTH OPraHU3MOB;

® IPUBOJUTH IPUMEPHl XHMHUYECKHX PEAKIHi, PACKPHIBAIOIINX OOIIMe XHMHYECKHE
CBOWCTBA MPOCTHIX BEIIECTB — METAJUIOB M HEMETAILIOB,;

®IPOBO/IUTH pacyeThl Ha HAXOXKJICHHE MOJICKYISIpHOW (OPMYINBI YIiIeBoJOpoJa II0
NPOJYKTAaM CrOpaHHs M IO €r0 OTHOCHTEIBHON IUIOTHOCTH M MAacCOBBIM JIOJSIM 3JIEMEHTOB,
BXOJAIINX B €T0 COCTaB;

®BJIZICTh NpaBHJIaMU OE30MaCHOTO OOpALICHUS C EIKUMH, TOPIOYMMH M TOKCHYHBIMH
BEIIECTBAMH, CPEJCTBAMHU OBITOBOI XUMMUU;

® OCYILLIECTBIIATh MOUCK XMMHMYECKOH HH(POpPMAIMM MO Ha3BaHHIM, HJAEHTH(UKaTOpam,
CTPYKTYpPHBIM (popMysiaM BELIECTB;

®KPUTUYECKH  OLEHMBaTb U  MHTEPHOPETUPOBATh  XUMHUECKYIH0  HH(OpMAIUIO,
COJIepKAIYIOCs B COOOIIEHUSX CPEACTB MaccoBOi nHpopMaruu, pecypcax MHTepHera, HaydHO-
MOMYJISIPHBIX CTaThSIX C TOYKU 3PEHUS €CTECTBEHHO-HAYYHON KOPPEKTHOCTH B IIEJISIX BBISBICHUS

OLIMOOYHBIX CY)KICHUN U POPMHUPOBAHUS COOCTBEHHON NO3UIINY;



® [IPEJICTABJIATh MYTH PEMICHUS! TIOOATBHBIX MPOOJIEM, CTOSIIUX TEpel YeIOBEUSCTBOM:
AKOJIOTUYECKUX, SHEPTETUUYECKUX, ChIPEBBIX, U POJIb XUMHUU B PEHICHUU 3TUX MPoOIeM

BbINyCKHUK NOJYYHT BO3MOKHOCTH HAYYUThCH:

® JUTIOCTPUPOBATh HA MPUMEpPax CTAHOBJICHUE U HBOJIOIUIO OPraHUYECKON XMMHUHU Kak
HayK{ Ha Pa3IMYHBIX UCTOPUUECKHUX dTANlax €€ Pa3BUTHS;

® 1ICII0JIb30BaTh METOJIbI HAyYHOTO IIO3HAHUS TIPU BBINOJHCHUU TPOCKTOB M y4eOHO-
HCCIIEIOBATENIbCKUX 3a/ad [0 M3YyYEHHIO CBOWCTB, CHOCOOOB MOJYYEHHUS U PACHO3HABaHUS
OpPraHUYECKUX BEIIECTB;

® O0BSCHATH TPUPOAY U CIOCOOBI O0Opa30BaHUS XUMHUYECKOW CBSI3M: KOBAJIEHTHOM
(TmoNIApHOM, HEMOJSPHON), MOHHOM, METAJUTMYECKOH, BOJOPOJHOM — C IENBIO0 OMPEICICHUS

XAMHYECKON aKTUBHOCTH BCIICCTB,

® yCTaHABJIMBATb TCHCTHUYCCKYIO CBA3b MCKIY KIaCcCaMH OPraHM4YCCKHUX BCHICCTB I

000CHOBAaHUS TMPUHIHUIHAIBLHON

3a1aHHOT'O COCTaBa U CTPOCHMU,

BO3MOJXHOCTH TIIOJIYYCHHUA

OPraHUYeCKHUX

COeqUHEHNN

® yCTaHABIMBATh B3aMMOCBS3U MEXAY (pakTaMHu U TE€OpHEH, IPUUYUHON U CIEACTBUEM IPU

aHayiM3e MpOOJIEMHBIX CHUTyallMii U OOOCHOBAaHMM MPUHUMAEMbIX pEIIEHUH Ha OCHOBE

XUMHWYECKHUX 3HAHUH.

111. COAEP’KAHUE YYEBHOT'O ITPEJIMETA«XVUMMSI» B 10-
11KJIACCAX (BA30BBIil YPOBEHD)

Yyeono-remarndeckui mian 10 kiaacce

Ne HaumeHoBaHue pa3/iejioB U TeM KoanuecTrBo N3 Hux(K0JIU4eCTBO YaCOB)
n/n 4acoB
(Bcero) |Konrpoubnbie|IlpakTuueckue|IIpoexTHrIeE,
padoThI padoThI TECTOBbIE,
TBOpPUYECKHE,
IKCKYPCHH U
T.1.(yYUTbIBas
cneunpury
npeaMeTa)
1 Pazgen 1. TeopeTrndeckue OCHOBBI 3
OpraHUYeCcKON XUMUHU
2 |Paznen 2. YrneBogopoas 12 1 2
3 |Paznen 3. Kucnopoacoaepxariue 12 2
OpraHMYEeCcKUe COCTUHEHUS
4 |Paznen 4. Azotcoaepkamiue 4
OpraHUYEeCcKUe COCTUHEHHS
5 |Paznen 5. BeicokoMomeKysipHbIE 4 1
OpraHMYECKUEe COCTUHEHHS
Hroro: 35 2 4




Yuyeono-tremarnuecknii miaan 11 KJIACC

Ne HaumeHoBaHue pa3/iesioB U TeM KoauvecTBO W3 HuX(K0JIHYECTBO YACOB)
n/n JacoB Konrpouasubie|IIpakrnyeckue|IIpoexTHbIe,
(Bcero) |paGotsnl padoThbI TEeCTOBbIE,
TBOpYecKue,
IKCKYPCUH H
T.1.(Y4YUThIBas
crenupuKy
npeaMera)
1 Tema 1. Baxnelmme XuUMHYECKUE 3
MMOHSATHS 1 3aKOHBI
Tema 2. Ilepuonnyeckuii 3ak0H U 4
MEPUOINYECKAsI CUCTEMA XUMUYECKUX
2 |anementoB /I. 1. MenaeneeBa Ha
OCHOBE
YYEHUS O CTPOCHHH aTOMOB

Tema 3. CTpoeHue BelecTBa 5 1

Tema 4. Xumudeckne peakiiuu 7 1

Tema 5. Metabt 7

Tema 6. HemeTasmist 8 1 3
Hroro: 34 3 3

Conep:xanue nporpammbl 10 kiaace 35 4/rox (1 4/nen.)

OPI'AHUYECKASA XUMUA

Paznen 1. Tema 1. Teopernyeckue 0CHOBBI OpraHudeckoii xumuu (3 4)

dopmMupoBaHUE OPraHUYECKOW XMMHMHM KaK Hayku. Teopus CTpOEHHS OpraHM4ecKHX
coequnennit A. M. byrnepoBa. Yriepoauwiii ckener. Pangukansl. OyHKIMOHAIBHBIE TPYIIIbI.
l'omonoruueckuii psan. I'omosoru. CrpykrypHass wuzomepusa. Homenkimarypa. DieKTpoHHas
MpUpPO/Ia XUMHYECKUX CBSI3€M B OpraHMyeckux coeAuHeHusax. Kmaccudukanus opraHHUecKUx
COEIUHEHU.
Hdemoncrpanun. OOpa3upl OpraHMYECKUX BEUIECTB W MarepualioB. Mojenu MOJIeKya
OpraHMYECKUX BeUIeCTB. PacTBOPUMOCTh OpPraHMYECKUX BEIIECTB B BOJE W HEBOJTHBIX
pactBoputensax. [lnapnenue, oOyrnuBanue U TOPEeHHE OPraHUYECKUX BEIIeCTB. MpuMmepsl YB B
Pa3HBIX arperaTHhIX COCTOSHUSAX

Pacuernble 3agaun. Haxoxaenne MoJeKyasipHON (GOPMYIbI OPraHUYECKOTO COeTMHEHUS
o mMacce (00beMy) MPOAYKTOB CTOPAHHUSL.

Paznen 2. YTJIEBOJOPOBI (12 u)

Tema 2. llpeaenbHble YIaeBoA0Poabl (aaKkaHbl) (3 1)

Crpoenue ankanoB. ['omonorunueckuii psan. Homenknatypa u uzomepus. Ousnueckue u
XUMUYECKUE CBOMCTBa ankaHoB. Peakmus 3amemienus. IlonyueHue u mpUMEHEHUE aJIKaHOB.

Ilonsatue 0 OUKJIOAJIKaHax.




JdemoncTpanumu. B3peiB cMmecn MeTaHa ¢ BO3AyXOM. OTHOIIEHHE alKaHOB K KHCJIOTaM,
LIeJI04aM, pacTBopy IepMaHraHaTa KaJus u OpoMHOI BOJIE.
JlabopaTopHble  ombIThl.  l3roToBneHune  Mozene  MOJEKYl — YIJIEBOAOPOJIOB U
raJIor€HOIPOU3BOHbIX.

IIpakTnueckas padora. 1. Onpenenenre Ka4eCTBEHHOI'O COCTaBa OPraHUYECKUX COSAMHEHUN.

Tema 3. HenpenesibHble YriieBOAOPOabI (4 1)

Aukenbl. Crpoenne ankeHoB. ['omonormueckuit psig. Homenknatypa. WM3zomepus:
YTJIEPOJHOMN LIETH, OJIOKEHUSI KpaTHOM CBSI3H, yuc-, mpaHc- n3oMepus.. XUMUYECKUEe CBOMCTBA:
peakuuu  OKHUCJICHMS, NPUCOENMHEHHUs, mnonuMepusauuu. [lpumenenue AJIKEHOB.
AJIKa M eHbl. Crpoenue. CnoiicTBa, MPUMEHEHHUE. [Tpupoansbiit Kay4yK.
Aaxkunbl. Ctpoenue aneruieHa. ['omomorm u wu3zomepsl. Homenkmnartypa. dusnueckue u
XUMHUYECKHME  CcBoiicTBa. Peakumm mnpucoenuHeHus W 3amenieHud.  [IpuMeHnenue.
JdemoncTpaumu. HM3rotoBieHue MoOJENEHd MOJEKYJI TOMOJOroB M u3omepoB. llomydyenue
arieTusieHa KapOuIHbIM criocoboMm. BzaumopelicTBue aneTHieHa C pacTBOPOM I€pMaHraHaTa
Kamuss U OpomHOM Bonoil. ['openue anermnena. PasnoxeHue kayuyyka HpU HarpeBaHud M
WCIIBITAHUE TPOAYKTOB Ppa3IoKEHMUS. 3HaKOMCTBO c obpazuamu Kay4yKOB.
IIpakTHyeckasi padora. 2. [lomydyeHue STUICHA U U3YUYCHHUE €TO CBOMCTB.

Tema 4. ApomaTuyeckue yriaeBoaopoabl (apensl) (2 4)

Apenbl. Ctpoenue Oenzona. Mzomepuss m HOMeHKiIaTypa. PU3WYECKHE U XUMHYECKUE
cBoiicTBa OeHzoia. ['omosoru 6en3osa. ['eHeTHYecKass CBsI3b apOMATHYECKUX YIIIEBOJOPOJIOB C
IPYTUMHU KJIaCCaMHU YTJIEBOJIOPOJIOB.
JemoHcTpanuu. beH3on kak pacTBOpuTelb, ropeHue 0en3ona. OTHoueHue 6eH3oa K OpoMHON
BOJIE ¥ pacTBOpY NepMaHraHaTa kanus. OKHCIIEHHe TOJIyoJIa.

Tema 5. IlpupoaHbie HCTOYHHKH YIJ1eBOI0POaA0B (3 )

[Ipuponusiit ra3. Hedts u Hedrenmpomykrsl. Dusmueckue cBoiictBa. CrocoObl
nepepaboTKu HedTH.
JlabopaTopHblie onbIThbl. O3HaKOMIIEHUE ¢ 00pa3amMu MPOAYKTOB HeTenepepadOTKH.

Pazgen 3. KUCTOPOACOJAEPKAIIUE OPIAHUYECKHUE COEJIMHEHUSA
(12 g)

Tema 6. CiupTsl ¥ peHoabI (4 1)

OpnoatomHble TpenenbHble cnupThl. CTpoeHHe Moyekyn, (yHKIMOHAlbHAs TpyIIIa.
Bonoponnas cBsi3e. M3omepus u HoMeHkIaTypa. CBoICTBa MeTaHOJa (9TaHOMA), MOJTydYeHUE U
npuMeHeHne. @DU3MOJOrM4Yeckoe JeWCcTBHE CHOUPTOB  Ha OpraHuszm YyeJoBeKa.
MHOroaroMHble  CIHUPTHI. OTUIICHTJIMKOJIb,  TJIMLEPUH. CBoiicTBa,  NPUMEHEHHE.

DEHOIIBL. CTpOGHI/Ie MOJICKYJIbI (beHOJ'Ia. BzauMHOe BIusSHHE aTOMOB



B MOJIEKYJIE Ha puMepe MoieKyibl ¢penona. CpoiictBa. TokcuuHOCTh (peHoNa U ero
coequnenuil. [Ipumenenne ¢eHomna. I'eneTnyeckas cBA3b CIUPTOB U (PEHOIA C YTIICBOIOPOIAMH.
JlaGopaTopHble onbIThl. B3aumozeiictBue genosa ¢ GpoMHOIM BOJIOW M PacTBOPOM
rUpoKcuaa HaTpusa. PacTBopeHue rimuepuHa B Boje. Peakuus ramuepuHa ¢ ruipoOKCUAOM
menu(1l).
Pacuernble 3agaun. Pacyersl 110 XUMUYECKUM YpaBHEHUSM IIPU YCIOBUH, YTO OJHO W3
pearupyroiux BeIecTB JaHO B N30BITKE.

Tema 7. Anbaerubl, KeTOHbI, KAPOOHOBbIE KUCIOTHI (4 1)

Anbnerunpl. Kemowwi. CtpoeHue Moiiekyn. @DyHkuMoHanbHas rpynmna. M3omepus u
HOMeHKIaTtypa. DopMmanbleru W ameTaableruj: CBOMCTBa, IMOJy4YeHHE W NIPHUMEHEHHUE.
Ayemon — npeocmasumerns KemoHOo8. IIpumenenue.
OpHococTaBHbIE TpenenbHble KapOOHOBbIE KUCIOTHL. CTpoeHue Mmonekyn. DyHKuoHalbHas
rpynna. M3omepus u HomeHknatrypa. CBoiicTBa KapOOHOBBIX KHCIOT. IIpumeHnenue.
Kpatkue CBEICHUS 0 HENpeesIbHbBIX KapOOHOBBIX KHUCJIOTaX.
I'enernueckas cBsi3b KapOOHOBBIX KHUCJIOT C APYTUMHU KJIacCaMU OPraHUYeCKUX COEIUHEHM.
JlaGoparopHble omnbIThl. [losiyueHue »sTaHansl OKUCIEHHMEM ATaHoJa. B3anmopeiicTBue
MeTaHaJs (3TaHaJIs) ¢ aMMHUAYHBIM pacTBopoM okcua cepedpa(l) u ruapoxcuaa menu(Il).

JdemMoHcTpanuu. PacTBopeHME B alETOHE pa3JIMYHBIX OPraHUYECKUX BELIECTB.
IIpakTHyeckasi padora.3.«CBoiicTBa KAPOOHOBBIX KUCIOTY.

Pacuernble 3amaun. OnpeneneHre MacCOBOW WM OOBEMHOHW JOJU BBIXOJA MPOIYKTA
peakUMu OT TEOPETUYECKH BO3MOKHOTO.

Tema 8. Kupbl. YriaeBoasl (4 4)

Kupsbi. Haxoxnenue B MIPUPOJIE. CaoiicTBa. [Ipumenenue.
Mowwue cpeocmea. Ilpasuna 6ezonacnozo obpaweHus co cpeocmeamu ObIMoBoU XuMuul.
I'moko3a. Crpoenue monekynsl. CpoiictBa rmoko3bl. I[lpumenenue. Caxaposa. CBoiicTBa,
MIPUMEHEHUE.

Kpaxman u nemntonosa — npencTaBUTeNd NPUPOIHBIX TOIUMEPOB. Peakius noamkoHaeH caluu.
®usnueckue M xumudeckue cpoictBa. Haxoxnenue B mpupoze. [Ipumenenue. AueraTtHoe
BOJIOKHO.

JlabopaTopHble ONbITBL. PacTBOPUMOCTH KHUPOB, JOKA3aTEIbCTBO WX HEMPEIEIbHOTO
XapakTepa, OMbUIEHUE KUPOB. CpaBHEHUE CBOMCTB MbLIA U CUHTETUYECKUX MOIOLIUX CPEICTB.
BiaumopneiictBue rimoko3sl ¢ ruapokcunom meau(Il). BzanmoneiicTBre riroko3bl ¢ aMMUAYHBIM
pacTBOpoM OKCHJIa cepeopa(l).
B3aumopnelictBue caxaposbl C TMAPOKCUIOM KajblMs. B3anmoneicTBue kpaxmana ¢ HOJOM.

FI/I,Z[pOJ'II/IB Kpaxmalia. O3HaKOMIICHHUE C 06pa3uaM1/I MNPpUPOAHBIX U HCKYCCTBCHHBIX BOJIOKOH.



JlemoHcTpanuu. 3HAKOMCTBO € 0Opa3llaMyd MOIOIIUX M YHCTSAIIUX CpeAcTB. M3yueHue
MHCTPYKLUHI IO UX COCTaBY U PUMEHEHUIO

IIpakTnueckas pabora.4.PemeHre 5SKCIEpUMEHTANbHBIX 3a7ady Ha IIOJIy4€HHE U
pacrno3HaBaHUE OPraHUYECKUX BELIECTB.

Paznen 4. ABOTCOAEPKAIIUE OPTAHUYECKHUE COEJJMHEHUS (4 1)

Tema 9. AMUHBI H AMHHOKHUCJIOTHI (2 1)

Amunbl. CtpoeHue Mosekyn. AMuHorpynmna. Puznyeckue W XUMHUYECKHE CBOMCTBA.
AHWIHH. CaoiicTBa, MIPUMEHEHHE.
AMuHOKkHcI0TBI. V30Mepus n HoMeHkiaTypa. CBolicTBa. AMHUHOKHCIOTHI Kak aM(pOTEpHBIE
opraHuueckue coenquHeHus. [Ipumenenue.

Jemoncrpanun. Oxkpacka TKaHM aHWJIMHOBBIM KpacuTeneM. JloKa3aTenbCTBO HaTWYMs
(YHKIIMOHAJIBHBIX TPYIII B paCTBOPaX aMUHOKHUCIIOT.

Tema 10. Beaxu (2 v)

beaxku — npupoubsie noauMepsl. CoctaB U cTpoeHue. OU3NYECKUE U XUMHYECKHE

cBoiictBa. [IpeBparienre 6enkoB B OpraHu3Me. YCHeXu B MU3yYEHHH U CHUHTE3€ OENIKOB.

Xumus 1 310poBhe yenoBeka. Jlekapctra. [Ipo6ieMsl, CBsI3aHHBIE ¢ TPUMEHEHUEM

JIEKAPCTBEHHBIX MIpEenaparos.

JdemoncTpanuu. [[BeTHpie peaknuu Ha Oenku (OMypeToBass WU KCAaHTONPOTEHHOBAS PEAKIIHH).
OO6pas31ibl IeKapCTBEHHBIX MpenapaToB U BUTAaMUHOB. OOpa31iibl CPeICTB TUTUEHBI U KOCMETUKH.

Pasznen 5. BBICOKOMOJIEKYJIAPHBIE COEIUHEHHUA (4 u)

Tema 11. CunreTnyecKue mojaumMepsl (4 1)

[IoHATHE O BBICOKOMOJEKYJSPHBIX COeIMHEHMX. llommuMmepsl, mogydaemble B peakuusax

nonmMepuzaiui. Ctpoenue mousekyi. [lommatunen. [omunponunen. @enonghopmanvoecuonvie

CMOJIbL.
CUHTETHYECKHE Kay4dyKHu. CTpOeHI/Ie, CBOﬁCTBa, MOJIYUYCHHUC u MMPUMCHCHUC.
CUHTETHYECKHE BOJIOKHA. KaHpOH. JIaBcaH.

Hdemoncrpanun. OOpasisl M1acTMACC, CHHTETUYECKUX KayuyKOB U CHHTETUYECKHX BOJIOKOH.

11knace 35 u/rox (1 u/men.)

TEOPETHUYECKHE OCHOBbBI XUMHUHU

Tema 1. BaxHeiiine XuMu4ecKue MOHATHS H 3aKOHBI (3 1)

AtoMm. Xumuueckuid osnemeHT. M3orombl. IlpocThie W ClOKHBIE — BEIIECTBA.
3aKOH COXpaHEHHUsI MacChl BEIIECTB, 3aKOH COXPAHEHWS M MPEBPALEHUs HHEPIruu MpHU
XUMHUUYECKUX pEaKUMAX, 3aKOH IIOCTOSHCTBA COCTaBa. BellecTBa MOJEKYISIPHOTO U

HEMOJICKYJIAPHOTO CTPOCHHUA.



Tema 2. [epuoanyecknii 3aKOH " nepuoanvecKas cucremMa
XUMHUYECKHX 3JIEMEHTOB . U. MenaeneeBa HA OCHOBE
yYeHHsl 0 CTPOeHuu aToMoB (4 )

Amomnore opbumanu, s-, p-, d- u f~onexkmponvi. OCOOEHHOCTH PA3MEIICHUS IIEKTPOHOB 10
opOUTAIIM B aroMax MaJbIX H OOJBIINX MeproJoB. CBs3b NEPUOJUYCCKOTO 3aKOHA W
MEPUOANYECKON CHCTEMbl XUMUYECKUX DJIEMEHTOB C TEOpPUEH CTpoeHUusi aToMOB. Kopomkuil u
ONUHHBLU 8apUaAHmMovl MadIUYbL Xumuyeckux snemenmos.llonoxcenue 6 nepuoouyeckou cucmeme
xumuueckux anemenmos [[. H. Menoeneesa 6000pooa, NaHmaHouoos, aKmMuHOUOO8 U
UCKYCCMBEHHO HONYYEHHbIX 91eMEeHMO8.
BaneHnTHOCTP 1 BajieHTHBIE BO3MOXXHOCTHU aTOMOB.

demoncrpanuu. [ICXD 1M, tabauisl «31EKTpOHHBIE 000JI0YKH aTOMOBY

Tema 3. Ctpoenue BemecTBa (5 1)

Xumuyeckass cBs3b. MonHas cBs3b. Katnonsl v aHumoHbl. KoBajieHTHas HemossipHas
cBsa3b. KoBajeHTHass TOJspHAs CBSA3b. OJIEKTPOOTPUIIATETHLHOCTh. CTENEHb OKHCIICHHS.
Merammueckast  cBsizb. BomopomHast  cBsi3b.  [IpocTpaHCTBEHHOE  CTPOCHHE  MOJIEKYI
HEOPraHUYECKUX U OpraHUYECKUX BEIIECTB.
Turmnbl KPHUCTAJUTMYECKUX pelLIeToK u CBOIICTBA BEIIIECTB.
[TpuurHbl MHOrOOOpa3us BEUIECTB: U30MEPHSl, TOMOJIOTHS, AJUIOTPOIUS, H30TOTIHS.

Jlucnepcrule cucmemsl. Kosmonneie pPacTBOPBI. 3ouu, reiu.
JdemoncTpanuu. MoJenu HOHHBIX, AaTOMHBIX, MOJEKYISPHBIX M  METAJUIMYECKUX
KpUCTaIM4eckux pemeTok. OOpa3npl MUIIEBBIX, KOCMETUYECKHX, OHOJOTHYECKHX H
MEIMIIMHCKUX 30JIeH U reneid. Dddekt Tunnans. Moaenu MoJeKyll H30MEPOB, TOMOJIOTOB.

Tema 4. Xumuueckue peakuuu (7 4)

Knaccupukauuss XuMHUYECKHX pPeaKkmuii B HEOPraHUYECKOW M OpPraHUYECKON XHMUHU.
CkopocTh peakiiy, €€ 3aBUCUMOCTb OT pa3inyHbIXx (akTopoB. Kartamus u kaTanusatopsl.
ObpatumocTth peakiuii. Xumudeckoe paBHOBecue. CMelleHHE paBHOBECHUS MOJ JCCTBHEM
paznuunbix (akrtopoB. [Ipunnun Jle Hlatense. IIpou3BoACTBO CepHON KUCIOTHI KOHTAKTHBIM
crocobOom.

OnekTponuTHueckas auccouuanus. CusibHble W ciabble  27ekTpoiuThl. Cpema BOJHBIX
pacTBOPOB: KUCIasl, HeUTpaibHasi, menouHast. Bogopoansrii mokaszarens (PH) pactBopa.

I'maponus OpPraHUYeCcKUX u HEOPraHUYeCKHX BEILIECTB
JdemoHcTpanuu. Pa3nuyHble TUNBI XUMUYECKUX PEAKIUH, BHIECOOMBITHI MO OpPraHUYeCcKOil
xumud, BUIe0PmIbM «OCHOBBI MOJIEKYISIPHO- KHHETHYECKON TEOPHI.

JlabopaTopHble ONBITBI. 3aBUCUMOCTb CKOPOCTH pEakUMM OT KOHIIEHTPALMH,

TCMIICPATYPhI, ITPUPOJAbI PCArupyrolnuXx BCIICCTB, Paznoxenue Mepokcuia BOAOpOJa B



NPUCYTCTBUHM KaTtanuzatopa. OrmpeneneHue cpeabl pacTBOpa C TMOMOUIbIO YHHUBEPCAIBHOTO
WH/IUKATOPA.

HEOPI'AHUYECKASA XUMMUS

Tema 5. Metasnsi (7 4)

[lomoxeHne MeTaJJIOB B MEPHOAWYECKOH  CHCTEME  XUMHUYECKHX  DJIEMEHTOB

J. W. MenneneeBa. OOume cBONWCTBA METAIOB. JJIEKTPOXUMUYECKUN psAJl HaNpsSHKEHUM
MetamioB. OOmue crnocoObl noiydeHuss MetamuioB. CruiaBbl. DJEKTPOJIM3 PacTBOPOB U
pacrmaBoB. [lomstme o  koppo3un  MeTauioB. CrocoObl  3amIUTBl  OT  KOPPO3HH.
O630p MeTaIoB TIUIaBHBIX mHoArpynn (A-Tpynm) NEepUOAUYECKONM CHCTEMbl XUMHYECKHX
AIIEMEHTOB.
O630p MertamnoB nobouyHblx noArpynn (b-rpynm) mnepuoauueckoil CUCTEMBI XMUMHMUYECKUX
JNIEMEHTOB  (MeIob,  IIMHK,  JKEJe30). Oxcupl 17§ THIPOKCHIBI METAaJUIOB.
JdemoncTpanuu. O3HakoMJIeHHE C o0Opa3llaMd METAJIOB M WX COCAWHEHWH, CIUIaBBI,
B3aMMO/ICHCTBIE METAJUIOB C KHCIOPOAOM, KHCIOTaMH, BOJIOW; IOKA3aTeIbCTBO aM(OTEPHOCTH
QTIOMUHUS ¥ €T0 THIPOKCHIA, 00pa3Ibl M, JKelne3a, XpoMa, HX COSTMHEHHIA; B3aUMOICHCTBHE
MEAM M Kelle3a C KUCIOPOJOM; B3aUMOJCHCTBHE MEAM M JKejle3a C KUCIOTaMM (cepHad,
COJIsiHasl), MOJydeHUEe TUAPOKCHIA MEAU, XpOMa, OKCHAA MEIH; B3aUMOJICHCTBUE OKCHIOB M
TUAPOKCHUIOB METAIOB C KHCIIOTAaMH; A0Ka3aTeIbCTBO amoTepHOCTH coeauHenuit xpoma (I11).
Pacyernbie 3agaum. PacueTsl MO XMMHUYECKMM YpaBHEHUSIM, CBS3aHHBIE C MAacCOBOM J0J€i
BBIX0/1a IIPOJIYKTa PEAKLUU OT TEOPETUUYECKU BO3MOXKHOTO.

Tema 6. Hemerasnl (9 u)

O0630p cBoiicTB HemeTauoB. OKUCIUTENbHO-BOCCTAHOBUTENIbHBIE CBOMCTBA THUITMYHBIX
HemeTauioB. OKcuAbl HEMETAJUIOB M KUCIOPOACOJAEpKAaIlle KHUCIOThl.  BojxopoaHsie
COEJMHEHUS] HEMeTauIoB. ['eHeTuyeckas CBsI3b HEOPraHWYECKUX M OpPraHUYeCKUX BEILECTB.
brrtoBas XUMUYecKas I'PaMOTHOCTb
JemoncTpanuu.O0pa3ibl HEMETaUIOB;, MOJEIM  KPUCTALIMYECKUX  PELIETOK, alMasa,
rpaduTa, NOJy4eHHE aMMHUaKa M XJOpPOBOAOPOJA, PACTBOPEHUE HUX B BOJE, N0KAa3aTeIbCTBO
KHUCJIOTHO-OCHOBHBIX CBOMCTB 3TuX BewlecTB. CKuraHue yris W cepbl B KUCIOPOJE,
oTpeielIeHne XUMHUECKIX CBOMCTB MTPOAYKTOB CrOPaHUs, B3aUMOJAECHCTBUE KOHI. CEPHOM, KOHIL.
1 pa30aBIeHHON a30THOM KUCIIOT € MeJIbI0, BU1e0(pUIbM «XUMHUS BOKPYT HAC».

IIpakTukym. 1. Pemenne skcrepuMeHTalbHBIX 3a/1a4 TI0 HEOPraHMYECKOW XUMUHU;

2.peleHne HKCIePUMEHTAIbHBIX 33/1a4 [0 OPraHuYeCcKOi XUMUH;

3.HOJ'Iy‘-ICHI/Ie, CO6I/IpaHI/IC " pacCliO3HABAHUC I'a30B.



TEMATUYECKOE IJIAHUPOBAHUE C OHNPEJAEJIEHHUEM OCHOBHBIX
BUJIOB YUEBHOM JEATEJBHOCTH.
Tembl, BXoasilue B JaHHbIN pa3aen OcHoBHOE XapakTepucTHKA
cojiep:kaHue OCHOBHBIX BH/IOB
1o TeMaM NeATeJJbHOCTH YYeHHKA

(Ha ypoBHe y4eOHBIX
AeHCTBHIT)

10 kjaace

Teopml XHMHUYECKOIo CTPOCHUA OPraHuICCKUX coeTUHEHHU.

cBs3eii. (3 4)

IIpupona xumuYecKux

Opranuyeckue BeuecTBa. XUMHUYECKOE
cTpoeHue. Teopusi XUMUYECKOTO CTPOEHUS
BEIIECTB. YTJIEPOIHBINA CKENET.
N3omepus. M3omepsl. DHepreTuueckue
YPOBHHU U NMOAYPOBHU. DJIEKTPOHHBIE
opourtamu. Su P —Onekrponsr. CrivH
anekTpoHa. CriapeHHbIE JIEKTPOHBI.
DneKTpoHHas KOHPUTyparusl.
I'paduyeckue a1neKTpoHHBIE HOPMYIIBI.
Curma u i - cB3U. MeTo/| BaJIEHTHBIX
cBs3eil. DyHKIMOHANIbHAS TpyMIa.

1.Ilpenmer
OPraHUYEeCKON XUMUHU.
Teopust XuMHUYECKOTO
CTPOCHHS OPTraHUYECKUX
BEIIIECTB.

2. Cocrosinne
AJIEKTPOHOB B aTOME.
DIIeKTpOHHAs npupoaa
XHMHUYECKHX CBS3CH B
OpraHuYeCKUX
COCIMHEHUSIX.

3. Knaccudukanms
COeqUHEHNN
OPraHNYEeCKHUX.
JdemoHcTpaumu.
OO0pa3siibl OpraHuIeCcKuX
BELLECTB U MAaTEPUAJIOB.
Moaenu Mosekyn
OPraHNYEeCKUX BELIECTB

OOBACHATD, TOUEMY
OpPraHUYECKYI0 XUMHIO
BBIJICTIWIIH B OTICTHHBIN
pas3zen XuMuHu.
[Tepeuncnars OCHOBHBIE
TIPETOCHIITKA
BO3HHUKHOBEHUS TCOPHH
XHUMHYECKOTO CTPOCHHUS.
Paznuuate Tpu
OCHOBHBIX THTIA
YIJIEPOAHOTO CKeJeTa:
pPa3BETBIEHHBIMN,
HEpa3BETBJICHHBIN U
IUKITUYECKHI.
Onpenensars HaTu4yue
aTOMOB yIJIepo/a,
BOJIOPOJIa U XJIOpa B
OpraHNUYecKHUx
BemecTBax. Pasnuyare
MOHSTHSI «dJIEKTPOHHAsS
000J109Ka» U
«OIEKTPOHHAs
opouTaby.
N3obpaxaTh
AIIEKTPOHHbBIE
KOH(UTypalu aTOMOB
AJIEeMEHTOB 1-T0 U 2-TO
MEPUOJIOB C TOMOIIIBIO
AIIEKTPOHHBIX U
rpaduuecKux
AIIEKTPOHHBIX (HOPMYIL.
OOBACHATD MEXaHU3M
00pa3oBaHus U
0COOEHHOCTH G- U T-
cBs3ed. Onpenensarb
MIPUHA]ICKHOCTD
OpraHNYecKoro
BEIIECTBA K TOMY WJIH
WHOMY KJIacCy o




CTPYKTYpHO# popmye.

2. YraeBoaopoabl (9 u)

2.1. llpenenbHblie YIJeBOAOPOAbI — AJTKAHBI (2 1)

[IpenenbHbIe YraeBOIOPOIBI (ATKAHBI).
Bo30yxaénHoe coctosiHue atoma
yraepozna. ['ubpuansanus aToMHBIX
opoutaneii. 'omosoru. 'omonoruveckas
pa3HocThb. ['oMosornyeckuii psia.
MexiyHapoHas HOMEHKIAaTypa
OpraHMYecKUX BelecTB. M3omepus
YIIepoHoro ckeneta. Peakuuu
3aMelIeHus (raJoreHupOBaHue),

ACTUAPUPOBAHUS, U3OMCPHU3ALINN AJIKAHOB.

Iernpie peakiuu. CBOOOIHBIE paIUKAIIbI.
["ayloreHONMpPON3BOIHBIE AJIKAHOB

4. DneKTpoHHOE U
MPOCTPAHCTBEHHOE
CTPOCHUE aJIKaHOB.
["oMosioru U U30MepHI
AJIKaHOB.

5. Meran —
MIPOCTEUIIHI
MPEJICTAaBUTEIND
AJIKaHOB.
JleMmoHCTpanum.
OTHolIIEHUE aTTKaHOB K
KUCJIOTaM, IIeI0Yam
pacTBOpy IepMaHraHaTa
Kajus 1 OpOMHOI BoJIE.
JlaGopaTopHBbIii ONBIT.
W3roTtosnenune moaenen
MOJIEKYJT
YIJIEBOJOPOJOB

OOBACHATD
MPOCTPAHCTBEHHOE
CTPOEHUE MOJIEKYJ
aJIKaHOB Ha OCHOBE
MPEJCTABICHUN O
TUOpUIU3AITIT
opburanei atoma
yriiepoja.
H3roraBiauBaTh MOJICIIN
MOJIEKYJI QJIKaHOB,
PYKOBOJCTBYSACH
TEOpUEH XUMHUYECKOTO
CTPOCHUS
OpPraHUYEeCKHUX BEIIECTB.
OTangaTh TOMOJIOTH OT
n3omepos. HasbiBaTh
aJIKaHbI 10
MEXKIYHApOJHON
HOMEHKJIaType.
CocTaBisTh ypaBHEHUS
XUMHUYECKUX PEaKIIHil,
XapaKTePU3YIOITUX
XUMHYECKUE CBOMCTBA
MCTaHa U €ro
romMoJioroB. Pemiath




pacyéTHbIE 3a7a4K Ha
BBIBOJT (DOpPMYITBI
OpraHNUYeCcKoro
BEIIECTBA.

2.2. HenpeneabHbIe YIiIeBOAOPOAbI (AJKEeHbI, ATKATHEHbI U aJKUHBI) (4 1)

Kparnsie cBa3u. HenpenenbHbie
YTJIEBOJIOPOIbI. AJIKEHBI. SP -
Iubpunmzanms. Oten (3tuneH). M3omepus
MOJIOKEHUS IBOMHOM CBA3U.
[IpocTpancTBeHHas uzomepus (crepeo-
n3omepusi). Peakinu npucoeuHeHus
(rugpupoBaHue, TaJIOTEHUPOBAHUE,
TUpATaIns ), OKUCICHUS U
MOJIMMEPHU3ALINH ATIKEHOB.
BricokoMoeKynsIpHbIE COEAMHEHUS.
KauecTBeHHBIE peakMy HA ABOMHYIO
CBs3b. AJIKaJIMeHBI (IUEHOBBIE

yriaeBoopoasl). Jusuuwun (Oyramuen-1,3).

W3omnpen (2-metunbyramuen-1,3).
ConpsikEHHBIE BOMHBIE CBSI3U. Peakunmn
MIpUCOEMHEHUS (TaIOTeHUPOBaHUs) U
MOJIMMEPHU3aLNH alTKaJUeHOB. AlIeTUIIEH
(atuH). MexkiaccoBas u3oMepus. Sp-
['uOpuau3amnus 3MeKTPOHHBIX OpOUTaICH.
Peakuuu nprcoeAMHEHNs, OKUCIICHUS U
MOJIMMEpHU3aH ATKUHOB

6. HeripenensHbie
YTIIEBOIOPOIBL.
AJIKEHBI: CTPOEHUE
MOJIEKYJI, TOMOJIOTHUS U
nzomepus. [losryuenne,
CBOMCTBA U IPUMEHEHNUE
AJIKEHOB.

7. IlpakTHyeckas
padora Nel
«Ilomyuenune sTuieHa u
OTIBITHI C HUM.

8. AnkaaveHsl.

9. ALIETHIIEH U €TO
TOMOJIOTH.
JdemoHcTpauuu.
Moenu MoeKkyn
TOMOJIOTOB 1 ©30MEPOB.
[Tonyuenue aneTuneHa
KapOUIHBIM CIIOCOOOM.
BzaumonelictBue
alleTHIJIEHA C PaCTBOPOM
NepMaHraHaTa Kajaus u
OpOMHOM BOJOM.
I'openue anerusneHa.
Pasnoxenue kayuyka
IIPU HarpEeBaHUU U
UCIBITaHUE MPOTYKTOB
pa3IoKEHUSI.
3HAKOMCTBO €
o0pa3lamMu KayqyKoB.

OOBACHATD
MPOCTPAHCTBEHHOE
CTPOCHHE MOJICKYJIbI
STUJICHA HA OCHOBE
IIPEACTABICHUH O
rudpuanu3aum
aTOMHBIX OpOuTanen
yraepona. M3o0paxars
CTPYKTYpHBIE (hOPMYIIBI
AJIKEHOB U UX
M30MEpOB, HA3BIBATH
AJIKEHBI TI0
MEXyHapOHOU
HOMEHKJIaType,
COCTaBIIATH GOPMYJIbI
AJIKEHOB TI0 UX
Ha3BaHUSM.
CocCTaBiATh ypaBHEHUS
XUMHYECKUX PEAKIIUH,
XapaKTePU3YIOIINX
XUMHUYECKHE CBOWCTBA
ankeHoB. [lomyyath
aTtiiieH. Jloka3pIBaTh
HEeTpeIeTbHbIN
XapakTep 3THJICHA C
MOMOUIBIO
Ka4eCTBEHHOU peakinu
Ha KpaTHBIE CBSI3U.
CocCTaBATh ypaBHEHUS
XUMUYECKUX PEaKIIH,
XapaKTePU3YIOLIUX
HeTpeIeIbHbIN
XapakTep aJKaJIueHOB.
OOBsCHATD SP-
TUOpUIU3AINIO U
MPOCTPAHCTBEHHOE
CTPOEHHE MOJIEKYJIbI
aleTuJIeHa, Ha3bIBaTh
TOMOJIOTH alleTUJIEHA IO
MEXKIYHApOJHON
HOMEHKIIaType,
COCTaBJISITh YPABHEHUS
peakuuu,
XapaKTePU3YIOIIUX
XUMHUYECKUE CBOMCTBA




alcTUJICHa

2.3. Apenbl (apoMaTH4ecKHe yriieBoaopoan) (1 1)

ApeHbl (apOMaTHYECKUE YTIEBOAOPOIbI).
benzoi. benzonpHoe KoJbLO. TosyouI.
N3omepus 3amectutenei. Peakuuun
3aMeleHus (rajloreHupoBaHue,
HUTPOBAHUE), OKUCIICHUS U
MpUCOEUHEHMsT apeHoB. [lecTunn el
I'enernueckas cBsI3b apEHOB C IPYTUMHU
YTI€BOAOPOIaMU

10. ben3on u ero
romoJioru. CBoMcTBa
OcH30J1a B €T0
TOMOJIOTOB.
JdemoHcTpaumu.
benzon xak
pactBoputens. ['openue
O0en3oja. OTHOIICHHUE
OeH3oJ1a K OpoMHOMI
BOJIC U pPacTBOPY
IepMaHraHaTa Kajius.
Okwuciienne ToIyoJia

OOBACHATE
JJIEKTPOHHOC U
MIPOCTPAHCTBEHHOE
CTPOCHUE MOJICKYJIBI
OcH301a.

N3obpaxats
CTPYKTYpHYIO hopmyity
OeH30J1a IByMst
crocobamu.
OOBACHATH, KaK
CBOICTBa OeH3011a
00YCIIOBJICHBI
CTPOEHHUEM €TO
MOJICKYJIBI.
CocTaBisTh ypaBHEHUS
peakuui,
XapaKTEePU3YIOIINX
XAMHYECKHE CBOMCTBA
OcH30J1a U ero
TOMOJIOTOB

2.4. IlpupoaHbie HCTOYHUKHU U MlepepadoT

Ka yrjieBoaopoaos (2 1)

[Tpuponnsrii ra3. Hedgrs. [lomyTHbIE
HedTsHBIC Ta3bl. KaMeHHBIH yTob.
[Teperonka HedTu. Pextudukannonnas
koJsioHHa. bensun. Jlurpoun. Kepocun.
Kpekunr medrenpoaykroB. [Tuponus

11. ITpupoansie
UCTOYHUKU
YIJI€BOIOPOIOB.
[TepepaboTka HedTH.
12. KonTpoabHas
padora 1 no remam
«Teopust XUMHUYECKOTO
CTPOEHUS OPraHuYeCKUX
COCIUHEHUI,
«YTIIeBOIOPOABIY.
JlaGopaTopHbIii ONIBIT.
O3HakoMJIEHHE C
obpa3laMu IpoayKTOB
HedrenepepabOTKH

XapaxkTepru3oBaTh
COCTaB MPUPOTHOTO
rasa u MmomyTHBIX
He(TSIHBIX TA30B.
XapakTepu3oBarth
CIocoObI IepepadoTKH
Hetu. OOBSACHATH
oTIInyne OeH3uHa
PSIMO# TEPETOHKU OT
KPEKHHT - OCH3HHA.

3. Kucsopoacoaep:kammue opranuyeckue coequnenus (11 1)

3.1. Couptbl u deHos (3 u)

Kucnopoaconepxaiune opraHudecKkue
coenuHeHus. OTHOATOMHBIE IIPEJEIIbHBIE
cnupThl. OYHKIIMOHAJIBHAS TPYIIIA
cupTOB. MeTaHOJ (METUIIOBBIN CIIUPT).
Otanona (3TUI0BkINA ciupT). [lepBUUHBIH,

13. OnHoaTtoMHBIE
MpeJIeNbHbIE CITUPTHI.
[Tonyuenue,
XHMHYECKHE CBOHCTBA U
MPUMEHEHUE

BTOPUYHBIN U TPETUYHBIA aTOMBI

OJAHOATOMHBIX

N306paxkaTth 0011yI0
(bopMyIly 0JHOATOMHBIX
IpeeIbHBIX CITUPTOB.
OOBSCHATD
obOpazoBaHue
BOJIOPOJIHOM CBSI3U U €€




yraepoaa. Bogopoanas cBsizb. CiupToBoe
opoxxenne. epmenTsl. Bomopoaabie
CBsI3U. AJIKOTOJIM3M. MHOr0aToMHEIS
CIUPTHI. DTUIIEHIIIUKOJIb. | THIIepuH.
Ka‘-IeCTBeHHaSI peaKHI/ISI Ha MHOT'OQTOMHBIC
cnupthbl. @eHoJbl. ApomMaTHuecKue
cniupThl. KauecTBeHHas peakius Ha GeHOI

MpeAeNbHBIX CIIUPTOB.
14. MHorOaTOMHEIE
CIIUPTHI.

15. ®denonwl
apoMaTH4eCKue
CITUPTHI.
JlaGopaTopHbie
onbIThl. OKHCIIEHHUE
3TaHOJIa OKCHAOM
menu(Il). PactBopenue
TJIMIEpUHA B BOJIE U
peakIus ero ¢

rugpokcuaoM meau(Il).

XUMHUYECKUE CBOUCTBA
denomna

BIIUSTHUE HA
¢du3nveckue cBOMCTBa
crupTtoB. CocTaBsATh
CTPYKTYpHBIE (POPMYITBI
CIIUPTOB U KX
M30MEpPOB, Ha3bIBaTh
CITUPTEHI 110
MEXKIYHApOIHOU
HOMEHKJIAType.
OOBSICHATD
3aBUCUMOCTb CBOMCTB
CITUPTOB OT HATHYHS
(GyHKIMOHAIBHOM
rpymmsl (-OH).
CocTaBisTh ypaBHEHUS
peakuui,
XapaKTEPU3YIOIINUX
CBOMWCTBA CIIUPTOB U UX
MIPUMCHCHHE.
XapakTepru3oBaTh
buznonoruueckoe
nelicTBHE MEeTaHOJIa U
staHoJa. COCTaBIATH
YpaBHEHUS PEAKIIUH,
XapaKTepU3YIOIINX
CBOMCTBA
MHOTOaTOMHBIX
CIUPTOB, U MPOBOIUTH
KayeCTBEHHYIO
peaxIuio Ha
MHOTOaTOMHBIE CITUPTHI.
OOBSCHATD
3aBUCHUMOCTH CBOWCTB
deHona ot CTpoeHUs
€ro MOJICKYJIbI,
B3aMMHOE BIIHSIHUE
aTOMOB B MOJIEKYJIE Ha
npumepe GeHoua.
CocraBiiaTh ypaBHEHUS
peaKIui,
XapaKTepPHU3YIOIIHNX
XUMHYECKHE CBOICTBA
dbenona

3.2. Auibierujibl, KeTOHbI H KaApOOHOBBIE KUCIOTHI (3 1)

KapOonusbpHbIe COeTUHEHHUS.
KapOonunpHas rpymnmna. AnbaeruaHas
rpynna. Anbaeruasl. Keronsl. Peakuun
OKHUCJICHUS U IPUCOEANHEHUS albACTUIOB.
KauecTBenHble peakiiuy Ha aabJAeT U IbI.
Kap6onoBeie kucnotel. KapbokcuiabHas

16. KapOoHusbHbIe
COEJIMHEHUS —
QJIBJETUBI U KETOHBI.
CaoiicTBa
IpUMEHEHHE
QJIBJICTU/IOB.

CocTtaBnsaTh HopMyIbl
HU30MEPOB U TOMOJIOTOB
QJIBJIETUI0B U HA3bIBaTh
UX TI0 MEXTyHApOIHOM
HOMEHKJIaType.
OOBACHATD




rpymma (kapbokcorpyrra).
OnHOOCHOBHBIE TIPEebHBIE KAPOOHOBBIE
KHUCJIOTbI. MypaBbUHAas KUCIIOTA.
VYkcycHas KuciioTa. Alerarbl

17. Kap6oHoBrbie
KHCIJIOTbI. XMMUYECKUE
CBOMCTBA U IPUMEHEHUE
0JIHOOCHOBHBIX
IpeENbHBIX
KapOOHOBBIX KUCIIOT.
18. IlpakTHYeckas
padora Ne 2
«Ilonmyuenue n
CBOMCTBa KapOOHOBBIX
KHCJIOT».
JdemoHcTpaumu.
PactBopenue B aneToHe
Ppa3IUYHbIX
OpraHUYECKUX BEIIECTB.
JlabopaTtopHbie
onbITbl. OKHUCIIEHUE
MeTaHass (3TaHas)
okcuaoM cepedpa(l).
OkuciieHre MeTaHas
(3TaHassA) THAPOKCUIOM
meau (I1)

3aBUCUMOCTb CBOWCTB
aJbJIETUI0B OT
CTPOCHHUS UX
(GYHKIIMOHATBLHOM
rpynusl. [IpoBoauts
KaueCTBEHHBIC PEAKIIUH
Ha aJIbJETU]IBI.
CocTaBiiTh ypaBHEHUS
peakuui,
XapaKTEepU3YIOLINX
CBOWCTBA aJIbJECTUIOB.
CocraBasaTh popMyIibl
M30MEPOB U TOMOJIOTOB
KapOOHOBBIX KHCIIOT U
Ha3bIBaTh UX IO
MEXKyHapOHOU
HOMEHKJIAType.
OOBSICHATD
3aBUCUMOCTbH CBOWCTB
KapOOHOBBIX KUCIIOT OT
HaJTUYHS
(GyHKIMOHATBLHOM
rpymmsl (-COOH).
CocCTaBiATh ypaBHEHUS
peakuui,
XapaKTEPU3YIOLIUX
CBOMCTBa KapOOHOBBIX
kuciort. [lomydars
YKCYCHYIO KHUCIIOTY U
JI0OKa3bIBaTh, YTO 3TO
BEILIECTBO OTHOCUTCS K
KJIACCy KUCIOT.
Otanyars MypaBbHUHYIO
KHCJIOTY OT YKCYCHOU €
MTOMOIIBI0 XUMHYECKHUX
peaKIuu.

3.3. Cioxnbie 3¢pupsbi. Kupsbi (2 1)

Crnoxuseie 3¢upsl. Peakius
srepudukanun. [llenounoit ruapoans
CIIOKHOTO 3upa (oMbUIeHHUE). KUPBI.
CHUHTETHYECKHE MOIOIINE CPECTBA.

19. Cnosxxubie 3(pupsbi.
20. XXupsl. Moronue
CpeicTBa.
JdemoncTpanuu.
OO0pasupl MOWOLUX U
YHUCTSIIIUX CPECTB.
JlaGopaTopHbIe
ONBITHI.
PacTtBOpUMOCTS KHPOB,
JIOKA3aTEeNbCTBO MX
HETpeIebHOTO
XapakTepa, OMbLICHUE
xkupoB. CpaBHEHHE

CoCTaBIIsATh YpaBHEHHUSI
peakiuii
ATEpUPUKALINH.
OOBSCHATD
OHMOJIOTHYECKYIO POJIh
xkupoB. Cobmoaarh
npaBuia 6e30MacHOro
oOpaiieHus co
CpelIcTBaMu OBITOBOU
XUMUHU




CBOICTB MblJIa 1
CUHTETUYECKUX
MOIOIIUX CPEJICTB

3.4. Yraesoasl (3 1)

Yraesonbl. MoHocaxapubl. [roko3a.

®pykro3a. Onurocaxapunsl. Jucaxapusl.

Caxapo3a. [lonucaxapunel. Kpaxma.
I'mukoren. Peakiins moaMKOHICHCAITNH.
KauecTBeHHas peaknus Ha Kpaxmall.
[emmrono3a. AleTHIIIIEIITIN03a.
Knaccuduxkanus BosiokoH

21. YrieBopl.
I'mroko3a.
Onurocaxapupl.
Caxapo3a.

22. Tlonucaxapupl.
Kpaxwman. Lemmrono3a.
23. lIpakTHyeckas
padoraNe 3 «Pemenue
IKCIIEPUMEHTAITLHBIX
3a/1a4 Ha MOJydYeHue u
pacro3HaBaHue
OpraHuYeCcKUX
BEIIIECTBY.
JlaboparopHble
onbIThbl. CBOMCTBA
TJTFOKO3BI KaK
aIbJACTUIOCTIUPTA.
Bsanmoneiicteue
caxapossl ¢
TUAPOKCUIOM KasbIIHsl.
[IpuroToBnenue
KpaxMajibHOTO
KJIeicTepa u
B3aUMOJICUCTBHUE C
nonom. I'maponus
KpaxMmala.
O3HakoMJIEHHE C
o0Opa3LaMu NpupoTHBIX
U UCKYCCTBEHHBIX
BOJIOKOH

OOBSICHATD
OMOJIOTMYECKYIO POJIb
II0KO3bI. [IpakTnyeckn
JIOKa3bIBaTh HAJIMYHE
(YHKIIMOHATBHBIX
TPYII B MOJIEKYJIE
TJIFOKO3BI.

OOBACHATH, KaK
CBOMCTBA caxapo3sl
CBA3aHbI C HATMYUEM

(G YHKIIMOHATBHBIX
rpynn B €€ MOJIEKYIIE,
U Ha3bIBaTh 00JaCTH
MIPUMEHEHHUSI Caxapo3bl.
CocTaBisATh ypaBHEHUS
peakuui,
XapaKTepU3YIOIINX
CBOMCTBA Caxapo3bl.
CocCTaBiATh ypaBHEHUS
peaKuii TUIPOJIN3a
KpaxMmajsa u
MOJIMKOHACHCALIUN
MOHOCAaXapH/I0B.
[IpoBoauTH
KayeCTBEHHYIO
PEaKIuIo Ha Kpaxmall

4. AzoTcoaep:kaiue opranndeckue coequnenus (5 1)

A3oTconepikale OpraHnuecKue
coelMHEeHUs1. AMUHBI. AMUHOTpYIIIA.
AHWINH. AMUHOKUCIOTHI. bunoisipabIil
noH. [lentuanas (amuanas) rpymnma.
[Mentuanas (amuanHas) cBs3b. [lenTuapl.
IHomunentuasl. I nunuH. benku.
CrpykTypa 6en1KOBOM MOJIEKYIBI
(mepBUYHAas, BTOPUYHAS, TPETHUYHAS,
yeTBepTUYHasl). JleHaTyparus u ruapous3
6enkoB. L{BeTHBIE peakiiy Ha OEJIKH.
A30TCcoepIKale FETEPOLIMKINUECKNE
coenunenus. [Iupunun. [uppomn.
[Mupumuaun. Ilypun. AzoTuctsie
ocHOBaHUs. HyKkI€eMHOBBIE KUCIIOTHI.

24. AMUHEI.

25. AMMHOKHCJIOTHI.
benku.

26. AzoTcoaepxkarniue
TeTePOIMKINYECKIE
COCIUHCHMUS.
HyxknenHoBbIE KUCITIOTHI.
27. Xumus ¥ 3I0pOBbE
YeJI0BEeKa.

28. KonTpoabHast
padoTta 2 1o Temam
«Kucnoponaconepxkaniue
OpraHUYecKue
COCUHEHUS,

CocraBnaTh
YPaBHEHHUsl PpEaKLHUu,
XapaKTEePU3yIOIIHUX
CBOMCTBAa aMHMHOB.
OOBACHATD
3aBHCHMOCTb CBOWCTB
AMUHOKHCIIOT OT
CTPOEHUS UX
(bYHKIIMOHATIBHBIX
rpynn. Ha3eiBats
AMUHOKHCIIOTBI 10
MEXyHapOAHOU
HOMEHKJIAType U
COCTAaBJIATh YPAaBHEHMSI




Hyxneotuasl. KomiemeHnTapHsie
A30THUCTBIC OCHOBAHUS.
dapMakoJIoruyecKass XuMust

«A3zoTcoaepxkanme
OpraHuYecKue
COCIMHEHUS».
JlabopaTopHblii ONBIT.
LBeTHbIE peakuy Ha
Oenku

peakuui,
XapaKTEePU3YIOIIMNX UX
CBOMCTBA.

OOBSCHATD
OMOJIOTMYECKYIO POJIb
O€IKOB U UX
IIpEBpALICHUN B
opranusme. [IpoBoauts
LIBETHBIE PEAKI[MHU Ha
0enku.OObSCHATD
OMOJIOTMYECKYIO POJIb
HYKJIEHHOBBIX
kucioT.Ilonp30BaTecs
MHCTPYKIUEHN K
JIEKapCTBEHHBIM
npernaparam

5. Xumust nosumepos (6 4)

[Tommumepsl. CTeneHp MoIuMepU3allui.
Monomep. CTpyKTypHOE 3BEHO.
TepMornacTUuHbIE

noyuMepsl. CTepeoperyspHbIe
noyumepsl. [lonuatunen. [omumnponumiex.
[TomuTeTpadTopaTHiIcH.
TepMopeakTUBHBIE MOJIMMEPHI.
®enonodopmanbaeruHble CMOJIBL.
[Tnactmaccel. DeHonIacTsl.
AmunHornactel. [lenomnactel. [Tpupoanblii
kayuyyk. Pesuna. D60HuT. CHHTETUYECKHE
Kayuyyku. CHHTETHYECKHE BOJIOKHA.
Kanpon.

29. CuHTeTHYECKUE
MOJTMMEDHI.
Kounencamuonusie
MOJTMMEDHI.
[TenomacTsl.
30.HatypanbHblii
KaydyyK. CHHTETHYECKUE
Kay4yKHU.

31. CunreTnueckue
BOJIOKHA. 32.
IIpakTuyeckas padora
Ne 4 «Pacrio3HaBanue
IJIACTMACC ¥ BOJIOKOH.
33. Oprannueckas
XUMHSI, YEJIOBEK U
pUpoIa.

34. 'ToTOoBBI TECT TIO
Kypcy xumuu 10 kiacca.
JleMmoHCTpanum.
OO6pasubl miactTmacce,
CUHTETHUYECKUX
Kay4yKOB U
CUHTETHUYECKUX
BOJIOKOH.
JlabopaTopHBIil ONBIT.

CaolicTBa KampoHa.

3anuceIBaTh ypaBHEHHUS
peakuuii
MOJIMMEPU3ALHH.
3anuceIBaTh ypaBHEHHUS
peakuuii
HOJIMKOHICHCALIUH.
PacniosznaBats
OpraHu4eckue
BEIIIECTBA, UCIMONb3Ys
Ka4eCTBEHHBIE PEaKI1U

1. TemaTHyeckoe NJIAHUPOBAHME C ONpeeleHHeM OCHOBHBIX BH/I0B Y4eOHOI

JACATECIbHOCTH.

11 kaace

Tembl, BXoasiIMe B JaHHBIN pa3jaen

OcHoBHOe conep:kaHue
1o TeMam

XapakrepucTruka
OCHOBHBIX BH/I0B
AeATe1bHOCTH




yYeHHMKA (Ha ypOBHe
Y4eOHBIX JeliCTBHIl)

1.IToBTOpEHUE Kypca
xumun 10 kiacca (14)

1. Teopernyeckune ocHoBbl xumun (19 1)

1.1. BaxkHeiinme XuMu4YecKne MOHATHSI U 3aKOHBI (4 1)

XUMHUYECKUH 37eMEHT. ATOMHBIA HOMED.
Maccosoe uncio. Hyknuasl.
Pamnonykmuael. MU3otonsl. 3akoH
COXPAHEHHUS MACChl BEIIECTB. 3aKOH
COXpaHEHUs U MIPEBPAIICHHS YPHEPTUH.
Jedekt macchl.

[leproauueckuii 3aKoH. DIEKTPOHHAs
koHpurypauus. ['padpuueckas
anekTpoHHas popmyina. S-, p-, d- u f-
OnemenTsl. JlanTaHonABl. AKTHHOWIEI.
HckyccTBEHHO MOJTy4YE€HHBIE 3JIEMEHTHI.
BanenTtHocts. BogopoaHsie coequHeHNs

2. XIMHYCCKHI
ieMeHT. Hyknuael.
N3oTorbl. 3akoHbBI
COXpaHEHHUs MacChl U
SHEPTUH B XUMHUH.

3. Iepuognaeckwmii
3akoH. Pacnipenenenue
SJIEKTPOHOB B aTOMax
AJIEMEHTOB MaJIbIX U
OOJIBIINX MEPUOJIOB.
4. TlonoxxeHue B
MIEPUOINYECKOMN
CHUCTEME BOJIOPO/Ia,
JTAHTAHOWJIOB,
AKTUHOMJIOB U
HCKYCCTBEHHO
MOTY4EHHBIX
3JIEMEHTOB.

5. Banentnocts u
BAJICHTHBIE
BO3MOKHOCTH aTOMOB

Ilepeunciars
BaOKHEHIINE
XapaKTEPUCTHKU
XUMHUYECKOTO JIEMEHTA.
OOBSACHATH pa3anune
MEX Ty MIOHATUSIMU
«XUMHUYECKHUH
AIEMEHTY, KHYKIUI,
«n3oTom». IIpumensaTe
3aKOH COXpaHEHUS
MacChl BEIIECTB MPH
COCTaBJICHUH
YpaBHEHUN XHMHUYECKUX
peakumii. OnpenensaTe
MaKCHMaJIbHO
BO3MOYHOE YHCIIO
AIIEKTPOHOB Ha
HHEPreTHYECKOM
YpOBHE. 3aMuChIBaTh
rpadudeckue
AIIEKTPOHHBIE (POPMYIIBI
S-, p- 1 d->J1eMEHTOB.
XapakTepus3oBarhb
MOPSJIOK 3aMOJTHEHUS
AIIEKTPOHAMH
SHEPreTHYECKUX
YpOBHEH U MOTYpPOBHEM
B aromMax. OOBSACHATH, B
YEM 3aKIIF0YAETCS
buznyecKuit CMbICI
MOHSTHS
«BAJIEHTHOCTDHY.
OOBACHATD, YeM
ONIPENETAI0TCS
BaJICHTHbIE
BO3MOKHOCTH aTOMOB
Pa3HbIX DJIEMEHTOB.
CocrtaBiiTh
rpadpuueckue
AIIEKTPOHHBIE POPMYITBI
azorta, gocdopa,
KHCIIOPO/JIa U CEPBL, a
TaKxKe




XapaKTepu30BaTh
MU3MEHEHHUS PalnycoB
aTOMOB XMMHYECKHUX
3JIEMEHTOB IO
nepuojam u A-rpymniam
MEPUOINYECKOMN
TaOJIHIIBI

1.2. Crpoenue BemectBa (3 1)

WNonnas cBsa3p. KoBanentHas (nossipHas u
HETIOJISIpHAsT) CBSI3b. DJIEKTPOHHAS
dbopmyma.

Mertannuueckas cBs3b. Bonopoanast
cBs3b. [ MOpuaAN3aIys aTOMHBIX
opOutaneit. Kpucramibl: aToMHbIE,
MOJIEKYJISIpHbIE, HOHHbBIE, METANINYECKHE.
OnemeHTapHas siueiika. [lonumopdusm.
[Momumopdubie MOAMbUKALIIH.
Amnorponus. M3omepus. I'omosorus.
XUMUYECKUN CHHTE3

6. OcHOBHBIE BH/IBI
XUMHYCCKOM CBS3H.
Wonnas 1 koBajeHTHAs
CBs3b. MeTasnmnueckas
cBs3b. Bomopoanas
CBSI3b.

7. IlpocTpancTBeHHOE
CTPOEHUE MOJIEKYJ.

8. CtpocHue
KPHUCTAJLIOB.
Kpucrannnueckue
pELIETKMU.

[TpruunHbI

MHOT000pa3usi BEIIECTB.

JdemoHcTpauuu.
Moaenn HOHHEIX,
ATOMHBIX,
MOJICKYJISIPHBIX U
METaTHYECKUX
KPUCTaJUTHYECKUX
pewmérok. Moaenu
MOJIEKYJ H30MEPOB H
TOMOJIOI'OB

OOBACHITL MEXAHU3M
00pa3oBaHusl HOHHOU U
KOBAJICHTHOM CBSI3U U
0COOCHHOCTH
(U3HUYECKUX CBOMCTB
HOHHBIX U
KOBAJICHTHBIX
COEIUHEHUII.
CocTaBiiaTh
AIIEKTPOHHBIE (POPMYIIBI
MOJICKYJT KOBAJICHTHBIX
COEINHEHUII.
OOBACHITL MEXAHHU3M
o0pazoBaHus
BOJIOPOJIHOU U
METaJUTHYECKOH CBs3eH
M 3aBUCHMOCTEL CBOMCTB
BEIIEeCTBA OT BUJA
XAMHYSCKOM CBS3H.
OOBACHATD
MIPOCTPAHCTBEHHOE
CTPOCHHE MOJIEKYJI
OPraHuYeCKUx 1
HEOPraHUYeCKHX
COEOUHEHUHN C
IMOMOIIILIO
MpeJCTaBICHUN O
TUOpUIU3AITIT
opOuTtaneid. OOBACHATH
3aBHCHMOCTH CBOMCTB
BEIIECTBA OT THIIA €T0
KPUCTaJUTMYECKOM
pem€Tku. OOBSACHATD
MPUYUHBI
MHOT000pasusi BEIeCTB

1.3. Xumuyeckue peakuuu (3 1)

OKHUCITUTENEHO-BOCCTAHOBUTEIIbHBIE
peakuuu. Peakiuu pas3nosxeHus,
COEJIMHEHUS, 3aMelIeHUs, OOMEHa.
DK30TepMUYECKUE U IHOTEPMUIECKHE
peakuuu. O6paTuMble U HEOOpaTUMBbIE
peakuuu. TernnoBoit 3 exT peakiuu.
3akoH ['ecca. TepmoxumMuueckue
ypaBHeHus. Tenora o6pa3zoBaHus.

9. Knaccuduxarnms
XUMHYECKUX PEaKIUil.
10. CkopocTtb
XUMHYECKUX PEaKIIUu.
Karanns.

11. Xumuueckoe
paBHOBECHE U YCIOBUS
€ro CMEIICHHUS.

Ilepeunciars
NpPU3HAKH, TIO
KOTOPBIM
KJIacCU(UIUPYIOT
XUMUYECKUE PpPEeaKIUH.
OOBACHATH CYIIHOCTb
XHUMUYECKON peakluu.
CocCTaBnsTh ypaBHEHUS




Tennora cropanusi. CKOpoCcTh
XMUMHMUYECKOHN peakMi. AKTUBUPOBAHHBII
KOMIUIEKC. 3aKOH JEHCTBYIOIIUX  Macc.
Kunernueckoe ypaBHEHUE pEAKLIUU.
Karanuzarop. Maru6urop. 'omorenHsIi
U TE€TEPOrCHHBIN KaTaJIN3.
Karanutnueckue peakuyu. XuMu4ecKkoe
paBHoBecue. [Ipuanun Jle Hlarense

JdemMoHcTpanuu.
Paznuunblie TUTBI
XUMHYECKUX PEaKLIUil,
BHJICOOTIBITHI TI0
OPraHuYeCKON XUMUHU.
JlaGopaTopHbIii onbIT.
H3ydenue BiusiHuA
pa3uyHbIX (HPaKTOPOB
Ha CKOPOCTb
XUMHYECKUX PEaKLIHil

XUMHYECKUX PEAKLINM,
OTHOCSIIMNXCS K
OIIPENEIEHHOMY THILY.
OOBSCHATH BIUSHUE
KOHIICHTPALUN
peareHToB Ha CKOPOCTh
TOMOTEHHBIX U
TeTEPOreHHBIX PEAKLIUMN.
OOBSCHATD BIUSIHHUE
pa3NuYHbBIX (PaKTOPOB
Ha CKOpPOCTb
XUMHYECKOW peaKiuu, a
TaK)Ke 3HaUCHHE
MIPUMEHEHUS
KaTajau3aTopoB U
MHTMOUTOPOB Ha
npaktuke. OOBIACHITH
BIIMSTHUE U3MEHEHUS
KOHLIEHTPALIUU OJTHOTO
U3 pearupyronmx
BEIIECTB, TEMIIEPATYPHI
U JaBJICHUS Ha

CMeIleHne
XHUMHAYECKOTO
paBHOBECHS

1.4. PactBopni (5 1)

JlucniepcHbie cucTeMbl. PacTBOPEL. 12. JIucniepcHbie XapakTepu3oBaTh

['pyboaucniepcHbie cUCTEMBI (CYCTIEH3UH
u smyabcun). Komtongaeie pacTBOpHI
(3011m). Anpo3zosn. MousipHast
KOHIICHTPALUS. DJICKTPOIHTHI.
DIEKTPOTUTHIECKAs TUCCOIIUAIIHSL.
Crenenb nuccormanuu. KoHcTanTta
JUCccoIMay. BomxopoaHbIi moKa3aTes.
Peakiun nonHoro oomena. I'uaposnus
OpraHWYECKUX BEIIeCTB. | uIpom3 cosei

CUCTEMBI.

13. Cnoco6b1
BBIPAXKEHUS
KOHLEHTPALUU
pPacTBOpPOB.

14. Ilpakmuueckasn
paooma 1
«[Ipurorosnenue
pPacTBOPOB € 3aJaHHOU
MOJIIpHOM
KOHIIEHTpAaLIUE.

15. DnekTponuTHUecKas
JCCOLIAAIIHS.
Bonoponnsriit
nokasareib. Peakuuu
HMOHHOTO 0OOMeHa.

16. Tunponus
OpPraHHYECKUX U
HEOPraHMYECKUX
COCAVHECHUM.
JlaGopaTopHble
onbIThl. OnpeeneHue
PEaKIuu Cpeibl

CBOICTBA Pa3JIMYHBIX
BHJIOB JUCIEPCHBIX
CUCTEM, YKa3bIBATh
MPUYHMHBI KOATYJISUN
KOJUIOUJIOB ¥ 3HAYEHUE
3TOrO siBJeHUs. Pemarh
3a/1a4u Ha
MIPUTOTOBJICHUE
pacTBopa
onpenenEéHHON
MOJIApPHOM
KOHILICHTPALUU.
['otoBUTH pacTBOP
3aIaHHOU MOJISIPHOU
KOHLEHTPALUH.
OOBACHATD, TOUEMY
pPacTBOPHI BEILIECTB €
MOHHOW U KOBAJIEHTHOM
MIOJISIPHOM CBS3BIO
MPOBOJAT
ANEKTPUUYECKUI TOK.
Onpenenars pH cpenst
C ITOMOIIBIO




YHHUBEPCAIbHBIM
AHIUKATOPOM.
I'mpaponus coneit

YHUBEPCAIBHOTO
WHJUKATOpA.
OOBSICHATD C HO3UIIAN
TEOpUH
ANEKTPOJIUTUYECKON
JIUCCOLIMAIAH CYIIIHOCTh
XUMHYECKUX PEAKIIUH,
MPOTEKAIOIINUX B
BOJIHOM cpefe.
CocTaBiarh IOJHEIC U
COKpaIlEHHbIE HOHHBIE
YpaBHEHUS PEAKIIUH,
XapaKTEePU3YIOIINUX
OCHOBHEIC CBOMCTBA
Ba)KHEHIIINX KJIACCOB
HEOPraHUYeCKHX
COEIUHEHUII.
Onpenensatb peakuio
Cpelbl pacTBOpA COJIM B
Bojae. CocTaBIIATh
YpaBHEHUS PEaKIUi
TUJIPOJIN3A
OPraHuYeCcKUx 1
HEOPraHUYECKUX
BCIIIECTB

1.5. DaekTpoxumMuyeckue peakuuu (4 u)

l"anpBaHMYECKHI IIEMEHT. DJIEKTPOIbI.
Anon. Katoa. Akkymynsatop. TonIuBHbIN
AJIEMEHT. DNEKTpOXuMus. Psij
CTaHJIAPTHBIX JIEKTPOIHBIX TOTSHIINAJIOB.
Crangaptasie ycaoBusi. CTaHAapTHBIN
BOJIOPOAHBIN 31ekTpoa. Koppo3sus
MeTaJioB. XUMUYECKas U
AIIEKTPOXUMUYECKAs] KOPPO3HSL.
DIIEKTPOJIN3

17. Xumunueckue
HCTOYHHUKHU TOKA. Psan
CTaH/IapPTHBIX
ANEKTPOAHBIX
MOTEHIIUAJIOB.

18. Koppo3ust MmeTayiioB
n e€ npeaynpexIcHHE.
19. Daexrponus.

20. KonrpoabHasi
padora 1 o Teme
«Teopernueckue
OCHOBBI XUMUU

OOBACHATH MIPUHITUTI
paboThI
raJbBaHUYECKOro
snemenTa. OOBICHATD,
KaK yCTPOECH
CTaHIapTHBIN
BOJIOPOJHBINA AIEKTPOI.
[Tonp30BaThCS psIOM
CTaHJAPTHBIX
AIEKTPOTHBIX
ITOTEHIIUAJIOB.
OTnuyaTh XUMHUYECKYIO
KOPPO3HIO OT
ANMEKTPOXUMUYECKOM.
OOBACHATH MPUHITUTIBI
3aIIUThI
METaNTMYECKUX
U3EIUN OT KOPPO3UH.
OOBACHSATD, KAaKHe
MPOLIECCHI TPOUCXOISAT
Ha KaToJie ¥ aHOJE MPHU
AIIEKTPOJIN3E PACILIIABOB
U PaCTBOPOB COJIEH.
CocTaBisaTh CyMMapHBbIe
YpaBHEHUS PEaAKIIHA
AIIEKTPOJIN3a




2. Heopranuveckasi xumusi (11 1)
2.1. Metani (6 1)

JIérkue u TsKENBIE METAIIBL.
JlerkomnuaaBKue U TyroIIaBKUE METaJLIbI.
Menp. Hunk. Turan. Xpowm. XKeneso.
Huxkens. [Inatuna. Crnasel. Jlerupytomue
nobaBku. YEpHBIE U IBETHBIE METAJLITBI.
Uyryn. Crainb. JlerupoBaHHble cTain

21. OGmas
XapaKTePUCTHKA U
CIOCOOBI OJTYYEHHUSI
METaJUIOB.

22. O630p
METATTICCKUX
aseMeHTOB A- u b-

TpyI.

23. Menp. [unk. Turan.

Xpowm. Kene3o, HUKEIIb,
TJIaTHHA.

24. CruiaBbl METaJLIOB.
25. Oxcunpl 1
TUIPOKCHIBI METAJIIOB.
26. Ilpakmuueckasn
paboma 2 «Pemenue
AKCTIEPUMEHTAITbHBIX
3a7a4 1Mo TeMe
«MeTtambDy.
JdemoHcTpaumu.
OO0pa3siel METAIIIIOB U
UX COCIMHCHUH,
CIJIaBOB.
BzaumonelictBue
METaJLIOB C
KHCIIOPOJIOM,
KHCJIOTaMH, BOJIOM.
JlokazaTenbpCTBO
amdoTepHOCTH
ATIOMUHHS B €TO0
THIPOKCHA.
BzaumoneiictBue Mmenu
U Keres3a ¢
KHCIIOPOJIOM;
B3aUMOJICHCTBUE MEIH
1 Kene3a C KHCIOTaMHU
(cepHas, cossHas).
ITomyuenue
TUIAPOKCHUIOB MEIU
(III) u xpoma (LLI),
OKCcHAa MEIH.
BzaumonerictBue
OKCHUJIOB M
TUAPOKCUIOB METAIIJIOB
C KUCJIOTaMH.
Jloka3aTenbCTBO
amM(pOTEepHOCTH
COCAVHEHUN Xpoma
(100).

XapakTepus3oBaTh
o011e cBoicTBa
METAJUIOB U Pa3bACHSITh
WX Ha OCHOBE
IIPEACTABIICHUH O
CTPOCHHUH aTOMOB
METaJUIOB,
METAJUIMYECKOM CBSI3U U
METAJUTHYECKON
KPUCTaJUIMYECKOU
pemeTKe.
NnnroctpupoBath
puUMepaMu COCcOObI
MOJTYYCHHST METAJJIOB.
XapakTepru3oBaTh
XUMHYECKHE CBOMCTBA
metamioB |A—IIA
TPYII U ATFOMUHHS,
COCTaBJISITh
COOTBETCTBYIOIIHE
YpaBHEHUS PEaKLIUM.
OOBSCHATD
0COOCGHHOCTH CTPOCHUS
aTOMOB XMUMHYECKHUX
37eMEHTOB b-rpynm
MEePUOINYECKOM
cuctemsl /1. 1.
Meuneneena.
CocraBiATh ypaBHEHUS
peakui,
XapaKTEPU3YIOLINX
CBOMCTBA M€/IY, LIMHKA,
TUTaHa, XpOMa, JKeJie3a.
[Ipencka3biBaTh
CBOMCTBA CILJIaBa, 3HAS
ero cocraB. OOBSCHSATH,
KaK U3MEHSIIOTCS
CBOWCTBA OKCHUJIOB U
TUAPOKCHJIOB METAJIIIOB
o mepuojam u A-
rpynnam
[IEPUOINYECKOMN
Ta0aunpl. OOBICHSATD,
KaK U3MEHSIOTCS
CBOWCTBA OKCHUJIOB U
TUJPOKCHJIOB
XUMHUYECKOTO AJIeMEHTa
C TIOBBIILIEHUEM CTETICHU
OKHCJIEHHUS €T0 aToMa.




3anuceIBaTh B
MOJIEKYJIIPHOM U
HOHHOM BHJIE
YpaBHEHUSI XUMHYECKUX
peakuui,
XapaKTEPU3YIOIIUX
KHCJIOTHO-OCHOBHEBIE
CBOIICTBA OKCHJIOB B
TUAPOKCHJIOB
METaJIOB, a TaKXKe
AKCIIEPUMEHTAIBLHO
JIOKa3bIBaTh HATUIHUE
STHUX CBOMCTB.
Pacmio3naBaTh KaTHOHBI
COJICH C TIOMOIIBLIO
Ka4eCTBEHHBIX PEaKIINil

2.1. Hemeramunl (5 1)

Hewmeramnsl. [IpocTeie BemecTBa —
HEMETaJIbL.

VYraepoa. Kpemuuii. Azot. @ocdop.
Kucnopon. Cepa. @top. Xnop. Cepnas
KUCJIO0Ta. A30THAsI KHCJIOTA.
BonoponHbie coeinHEeHUs! HEMETALIOB

27. O630p HEMETAILIOB.
CaolicTBa u
IPUMCHCHUE
BaKHEHIITHX
HEMETaJIOB.

28. O0mas
XapaKTepUCTUKA
OKCHUJIOB HEMETAIIJIOB U
KHCJIOPOJICOAEPKAIUX
KHCJIOT.
OKucnuTenbHbIC
CBOICTBA CEpHOU U
A30THOM KHUCIIOT.
Bonopoansie
COeIMHEHUs
HEMETAJIJIOB.

29. I'eneTnueckas CBs3b
HEOPraHUYECKUX U
OpPraHHYECKUX BEIIECTB.
30. Ilpakmuueckasn
paboma 3 «PeuieHue
AKCIIEPUMEHTAIBHBIX
3a/1a4 1o Teme
«Hemeramnbi».

31. KonTpoabHas
pabora 2 1o Teme
«Heopranmnueckas
XUMHSD.
JdemoncTpanuu.
OO0pa31bl HeMeTaIoB.
Mogenu
KPUCTAITHYECKHUX
pPEWETOK aiMasa u
rpa¢uTa. [Tomydyenue
aMMUaKa u

XapakTepru3oBaTh
oO1re cBoicTBa
HEMETAJIOB U
Pa3bICHATH UX HA
OCHOBE IIPEACTaBICHHI
0 CTPOEHHUHU aToMa.
HasriBaTh 00nacTh
MIPUMEHEHHUS
BayKHEHUIITHX
HEMETAJIJIOB.
XapaxkTepru3oBaTh
CBOMCTBA BBICIIIHX
OKCHJIOB HEMETAIJIOB B
KHUCJIOPOJCOAEPKAINX
KHCJIOT, COCTaB/IATh
ypaBHEHUS
COOTBETCTBYIOILIUX
peakuuii 1 0OBSICHATD
HX B CBETE
MpeACTaBICHUIN 00
OKHCIUTEIBHO-
BOCCTAHOBHTEJILHBIX
peaknuax u
AIEKTPOJTUTUUECKON
JHUCCOLMAIIHH.
CocTaBisTh ypaBHEHUS
peakuuu,
XapaKTePU3YIOIIUX
OKHUCIIUTEIbHEBIC
CBOMCTBA CEpHOM U
a30THOI KHUCIIOT.
Xapaktepu3oBaTh
M3MCHCHHUE CBOICTB
JETYyYUX BOJAOPOIHBIX
COCIUHEHUH




XJIOPOBOJOPOJIA,
pacTBOpeHue Ux B
BOJIE, I0KA3aTEIbCTBO
KHCIIOTHO-OCHOBHBIX
CBOMCTB 3THX BEILIECTB.
Coxuranue yrist 4 cepbl
B KHCIJIOPOJIE,
olpeneeHue
XUMHYECKHUX CBOMCTB
IIPOJIYKTOB CTOPAHHSL.
B3anmonerictBue ¢
MEJIBIO
KOHIIEHTPUPOBaHHOU
CEpHOM KUCIIOTBHI,
KOHIICHTPUPOBAHHOU U
pa30aBiIeHHOM a30THOM
KHUCJIOTBI

HEMETAJIOB 110
nepuoay U A- rpymmam
MEPUOINYECKOMN
cucremsl. Jloka3biBaTh
B3aUMOCBSI3b
HEOPraHUYeCKUX 1
OpraHuYeCcKux
COCIMHEHU .
CocTaBiiTh ypaBHEHUS
XUMHYECKUX PEAKIIUH,
OTpaXKarIINX
B3aUMOCBSI3b
HEOPraHUYeCKuX 1
OpraHUYeCKUX BEIIECTB,
OOBSCHSITH X Ha
OCHOBE TEOpUHU
ANEKTPOJIUTUYECKON
JIUCCOTMAIIAN U
MIPEICTaBICHHH 00
OKHUCJIUTEIBHO-
BOCCTAHOBUTEILHBIX
MpoIueccax.
IIpakTrnuecku
pacno3HaBaTh
BEILIECTBA C IOMOIIBIO
Ka4eCTBEHHBIX PEaKIUi
Ha aHHUOHBI

IIpakTukym.
1.Pemenue
AKCIIEPUMEHTAIBHBIX
3aga4 1o
HEOPraHU4eCKOn
XUMHH;

2.perieHue
SKCIIEPUMEHTAIBHBIX
3a/1a4 TI0 OPraHUYECKOM
XUMHH;
3.1moyuenue,cobupanme

H pacCliO3HaBaHHUEC I'a30B.

n/n

®OH]I OIEHOYHBIX CPEJICTB JJIs1 MPOBEJEHUS TEKYIIEM

U MPOMEXYTOYHOM ATTECTAIIUM

HaunmenoBanue

Pa3zpabdorunk




TeMe« Teoprst XUMUYECKOT0 CTPOEHUS
OPraHUYECKUX COCTMHEHUINY,
«YTII€BOAOPOIBI.

METOIMUECKUI KOMILICKTY )

IIpakTuyeckas padora Ne 2
«[lomyuenne u cBoiicTBa KapOOHOBBIX
KHCIJIOT».

KonTposabHas pabora Ne2 o teme:
«Kucnmopoacoaepxaine
OpraHMYECKUE COEAUHEHUSN,
«A3oTCcoaepxKalye OpraHun4ecKue
COEJIUHEHUS.

I[IpakTnueckas padora Ne 4
«Pacrio3HaBaHue macTMacce u
BOJIOKOH.

KonTposnbHas padora Ne3
WTorosslii TecT no Kypcy xumuu 10
KJacca.

11 ka

acc

Ilpakmuueckan paboma 1
«IIpuroroBieHne pacTBOPOB C
3aJaHHOW MOJISIPHOM
KOHIECHTPALMEIN.

H.I1.Tpoerybosa-2-¢ U3,
Bako,2013.-

KoutpoJabsHas padora 1 o teme
«TeopeTndeckre OCHOBBI XUMUI

IIpakmuueckasn paboma 2 «Pemienne
PKCIIEPUMEHTAJIBHBIX 3334 110 TEME
«MetamibD.

Ilpakmuueckaa paboma 3
«Pemenue sKCriepuMEeHTATBHBIX
3anau 1o reme «Hemeramibiy.

KouTtpoJabsHas padora 2 1o teme
«Heoprannveckast Xumusi».

Ilpaxmuxym.

1.Pemmenue JKCIIEPUMEHTAIbHBIX
3a/1a4 110 HEOPTaHUYECKON XUMUMU;
2.pelieHue JKCIIEPUMEHTAIbHBIX

3a7a4 10 OPraHUYeCKON XHUMHUU;
3.1moyyueHue,cobupanue u
pacro3HaBaHKE T'a30B

Xumus. 11 wmace/ coct. E.H.CtpenpHuKoBa,

nepepad.-M. ]




IV. YHEBHO-METOAUYECKOE U MATEPUAJIbBHO-TEXHUYECKOE
OBECIIEYEHUE OBPA3OBATEJIbHOI'O ITPOLECCA
[Iporpamma mnpesiaraercs aias paOOThl 110 HOBBIM yuyeOHMKaM XuUMHUHM aBTOpoB [.E.
Pymutuca u ®.I. ®Penpamana, mpomemmum skcrneptusy PAH u PAO u Bomemmum B
@DenepalibHblil NepeueHb Y4eOHUKOB, PEKOMEHJOBAHHBIX MMUHHCTEPCTBOM O0O0pa30BaHUS U
Haykn P® K wucnonp30BaHMI0O B 00pa3oBaTeNbHOM mpolecce B 00I1Ie00pa3oBaTEIbHBIX
yupexaenusix Ha 2021— 2022 yae6Hslii ros.
1. Pym3utuc I'.E., ®enpaman @.I7., Xumus. 11 knace. — M.: TIpocsemenne, 2017
2. Pymsurtuc I'.E., ®enpaman @.T°., Xumus. 10 kimacc. — M.: [Ipocsenienue, 2017
3. Tapa H.H. Xumus. [IporpamMmmsr 0011e00pazoBaTeIbHBIX YIPEKICHUNR. — M.
[Tpoceemenue, 2014
4. Bbpeiirep JL.M., baxenoa A.E., Xumus 8-11 xmaccel. Pa3zBepHyroe Temarmdeckoe
uTaHupoBaHue 1o ydyeOnnkam Pymuruca I'.E., ®enpamana ©.I., Bonrorpaa, Yuurens, 2014
5. Xwumuueckud odkcrepuMeHT B mkojie. 10  kimace: ydeOHO-METOIHUYECKOe
noco6ue/O.C.I"'abpuasn, JI.IT.Batimaa.-M.: Ipoda, 2008.-208 c.
6. Xumusa. Ypoxku B 10 kiacce: mocobue s yuutenend o01meoOpa3oBaTeIbHBIX
yupexaenuit / H.H.I'apa (u ap.).-M.: IIpocsemenue, 2014.-111 c.
7. Xumus: 11 xmacc: meroamdeckoe mocooue mis yuurtens/A.JO.I'pankosa.-M.: ACT,
2006.-158 c.
8. Xomuenko N.I'. COopHUK 3a/1a4 ¥ YIPOKHEHHUH TI0 XUMHH.
CpencrBa 00y4eHusl.
1. Tlewarnsle mocobus.
Tabnuyol:
e [lepuonnueckas Tabnuia xuMmudeckux 3eMenToB [[.M.MenzeneeBa
e Tabuuia pacTBOPUMOCTH KUCIIOT, OCHOBAHHM, COJICH
e IlopTpeTsl yueHbIX
e Crpoenue aToma
e Tumbl XUMMYECKHX CBSI3eH
2. WudpopMaiioHHO-KOMMYHUKAIIMOHHBIE CPECTBA
e VYuebHoe 37eKTpoHHOE n3aanne «Opranudyeckas XUMHUs
e Bupryansnas mkosna Kupuma u Mepoaus. Ypoku xumun. 10-11 kmacesl. — M.:
00O «Kupunn u Medoauity, 2004

e Xumus. MynbtumenuitHoe yueOHoe mocodue HoBoro oopasua. — M.: 3A0

[Ipoceemenne-ME/IUA, 2005.



e TexHHUYECKHE CPECTBA OOYUCHUS:
e nTepakTuBHas nocKa
3. YuebHO — mpakTU4ecKoe U yaeOHO — 1abopaTopHOe 000pyI0BaHNUE:

e [IpuGops! ¥ MPUCTIOCOOICHHS: KOMIUIEKT MOCYABI M MIPHUHAUICKHOCTEH IS
IPOBEICHUS JIAOOPATOPHBIX PAOOT M MPAKTUYECKUX PAOOT (IITATHBHI C
poOUpKamMHu, KOJIOBI, MEPHBIN HWIHHAP, PHIBTPOBaNIbHAS Oymara, XkMHYECKUE
CTaKaHbI, CIUPTOBKH, CTCKIISTHHBIC TTAJIOYKH, (paphopoBbIC YAIIKH, CITUYKH,
ra300TBOJHBIE TPYOKH, JTa0OpaTOPHBIE ITATUBEI, IYYHHBI, BOPOHKH, BECHI,
WHJIUKATOPHI).

e PeakTHBBI M MaTepUaNbl: KOMIUIEKT PEAKTHBOB UIsi 0a30BOTO YPOBHSI

4. HarypanbHble 0OBEKTBHI.
o Komnekmnuu HedTH, KAMEHHOTO YIJIsl M POAYKTOB MepepabOTKH, TUIacTMacc,

BOJIOKOH
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