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AHHOTAIIUSA

HopMaTuBHO-IpaBOBbIE  JTOKYMEHTHI, HA OCHOBAaHMM  KOTOPBIX pa3paboTaHa pabouyas
nporpamma PaGouast mporpamma coctaBieHa B COOTBETCTBHU C HOPMATHUBHBIMU U MHCTPYKTHUBHO-
METOJIMYECKUMHU JOKyMeHTaMu MuHucrepcTBa oopasoBanus Poccuiickoit denepanmu:

o 3akoH «O0 oOpa3oBanuu B Poccuiickoit ®enepanum» ot 29.12.2012 Ne273 — @3.

o ®denepanbHBI KOMIIOHEHT TOCY/IAPCTBEHHOTO CTaHIAPTa CPEAHETO (TIOJHOT0) OOIIET0o

00pa3zoBaHus;

o ®depnepanpHbIil NepevyeHb Y4€OHUKOB, PEKOMEHAOBAHHBIX (JOMYIIEHHBIX) K HCIIOIb30BAaHUIO B
o0pa3oBaTeIbHOM Ipoliecce B 00pa30BaTEIbHBIX YUPEKICHUSIX, PEATH3YIOMIHUX IPOrPaMMBbl
cpeaHero (MmoJIHOTo) 00111ero 00pa3oBaHMS;

o [lonoxenue «O cTpyKType, MOPsIIKE pa3padOTKH U YTBEPKIEHUU pabOUHX TPOTrPAMM

[IporpaMMHO-METOINYECKOE OOECIEYEeHNE

o IIpumepnas nporpamma cpenHero (IoJHOT0) 001Iero 00pa3oBaHus 10 XUMUU;

o Koaudukatop smemMeHTOB cofiep:kanus U TpeOOBaHUHN K YPOBHIO MOATOTOBKH 00 YYarOIIUXCS,
OCBOMBIIIUX OCHOBHBIE 00I11€00pa30BaTeIbHbIC TPOTPAMMBI CPEIHETO (ITOJIHOTO0) 00IIEeTO
00pa3oBaHus;

o Crnenudukaiys KOHTPOIbHBIX U3MEPUTEIHHBIX MATEPUATIOB VISl MPOBEJCHUS €TUHOTO
rOCYJapCTBEHHOT'0 9K3aMeHa Mo 0011e00pa30BaTeIbHBIM MPEeMETaM 00yUaroIIuXcs,
OCBOMBIIUX 00111€00pa3oBaTeIbHBIE MPOTPAMMBI CPEIHETO (ITOJTHOTO) OOIIEro 00pa3oBaHus;

o B.B.Epemun, H.E.Ky3pmenko, B.U.Tepenun, A.A.JpoznoB, B.B.JlynunYuebuuk Xumus
(yrmy6nennsiii ypoBenb)!0 kiacc, moa pemxakuuein B.B.JIyauna, -7-e uzmanue, crepeotun-M.,
Hpoda,2020.

o EpemunB.B., Ky3smenko H.E. COopHuK 33724 ¥ YIpakHEHUN TO XUMHUU;IIKOJIBHBIN KypC,-
M.:Dx3amen,2008

o H.E.Ky3nenoa Xumusa ;10 kjmacc : 3agadyHuK Ui ydaliuxcs oOuieoOpa3oBaTesbHBIX
opranmzanuii  / H.E.Ky3nenona, A.H.JIeBkun-2-¢ uznanue, nepepad.,-M. : Benrana-I'pad,
2015.

o HHrepHeT-pecypchl

Lenn u 3agayn 00yyeHus

[Iporpamma »snekTUBHOTO Kypca «PemieHue 3agad mo XUMHUU» HMeEET OO0IIeo0pa3oBaTeIbHbIN
MEKIPEIMETHBIA XUMUKO-MAaTEMATUUYECKUM XapaKTep U MpeIHA3HAUYECHA ISl U3YUYCHUS YUalUuMHUCH,
MPOSIBUBIIMMHU KO BpeMeHU oO0yueHuss xumuu B 10 Krjacce MOBBINIEHUN HMHTEPEC K PEIICHUIO
pacueTHbIXx 3amad. [IporpaMma wuMeeT TPUKIAAHYIO HANpPABICHHOCTb W CIYXKHAT IS
YAOBJIETBOPEHUS HHIAMBUAYAJIBHOTO HMHTEpECA yYalIUXCAd K M3YYECHHIO M INPUMEHECHHUIO 3HAHUU
MAaTEMAaTHKHU MPU PEIICHUU PACYETHBIX 3a/1a4.
Kypc mo3BonseT cucreMatusupoBaTh 3HAHUS 00 OCHOBHBIX THIIAX PACUETHBIX 3a]ay, YIIIyOUTh
3HaHHUS O CIOCO0axX pemIeHUs 3aja4 U ero M3Y4YCHHE CIOCOOCTBYET PACIIMPEHHIO MPEIMETHBIX
3HAHWA 110 XHMHH, CO3HATEIHHOMY BBIOOPY WyTH JajbHEHIIero mnpopuiIbHOrO O00y4YeHUs,
CaMOOTIPE/ICTICHUIO B OTHOIIEHUU COOCTBEHHOM JAESITEIHHOCTH HA €CTECTBEHHO-MAaTEMaTHUYE€CKOM
npoduie. Kypc dopmupyeT ocCo3HAHHBIE W MaTeMAaTHYECKH OOOCHOBAaHHBIE YMEHHS W HaBBIKH
BBINIOJIHEHUSI BBIYMCIUATENBHBIX OINEpallMii W pemeHus 3amad. Kpome Toro, Kypc mNO3BOJISIET
CHUCTEMAaTU3UPOBaTh U cOOpaTh B €MHOE IIEJI0€ 3HAHUS O CTEXUOMETPUUYECKHUX 3aKOHAX, CIocoOax
pelIeHusT XUMUUECKUX 3a/1a4 U UX CTEXHOMETPUIECKOM 0OOCHOBAHHWH, TaK KaK JaHHBIM MaTepHal B
06a30BOM Kypce XHMUHU PACCESH M0 PA3THYHBIM TEMaM.
Ilenv kypca: QGopMUpOBaHHWE W PA3BUTHE Yy OOYYAIOIIUXCS YMEHHH M HaBBIKOB IO DPEIICHUIO
KAueCTBEHHBIX M KOJIMYECTBEHHBIX 3a/1ad IO OPraHUYeCKOW XUMUHU, PA3BUTHE [MO3HABATEIBHON U
TBOPYECKOM aKTUBHOCTH, CHHTETUYECKOI'O0 U aHAJIMTUYECKOTO MBIIIJICHUS.
3aoauu Kypca:

e Ppa3BUTh YMEHHUS U HABBIKM CUCTEMHOI'O OCMBICIICHHS 3HAHUW 10 OPraHU4eCKONM XUMHUHU U UX

NPUMEHEHHUIO IIPU PELIEHNH KaY€CTBEHHBIX U KOJIMYECTBEHHBIX 3a/1a4;




o0ecreynTh OCBOSHHE OOYYAIOMIMMIUCS QJITOPUTMOB PEIICHUS THUIIOBBIX KAaY€CTBEHHBIX U
KOJWYECTBECHHBIX 3aJ1a4;

chopMupoBaTh YMEHHUSI CAMOCTOSITEILHO MOAOMPATh CIIOCOOBI PEIIeHUs KOMOMHUPOBAHHBIX
3a/1a4 B COOTBETCTBHU C UMCIOIIMMUCS JaHHBIMH;

HAay4YUTh HCMOJIb30BaTh MAaTEMaTUYECKME YMEHHUS W HABBIKM IPU PEMIEHUA XUMHYECKHX
3aj1a4;

HAay4YUTh HCIOJIb30BATh XUMUYECKHWE 3HAHMUS JUIS PEIICHUsS MaTeMaTHYeCKUX 3ajlad Ha
pacTBOPBI, CMECH;

pa3BUTh y OOYYaIOIMIUXCA YMEHHsS TPOBOJIUTH CHHTE3, aHalu3, (GOPMYIHPOBATH BBIBOJIHI,
3aKJIFOYCHUS;

CO3/1aTh Y4YaIllUMCS YCIIOBUS B MOJATOTOBKE K ciaue EI'D mo xumuu
Pe3yabTaThl 0OCBOCHHS YUEOHON JUCHHMIIMHLI M TPe0OBAHNS K YPOBHIO INOATOTOBKH

00VYAIOIINXCH

ITociie n3ydeHus JaHHOTO JIEKTUBHOTO Kypca yYalIUeCs O0NHCHbL 3HAMb:
OCHOBHBIE MOHATHUSA, 3aKOHBI (POPMYJIbIL:

OTHOCUTEIIbHASI/MOJIEKYJISIpHAS AaTOMHBIE MACCHI;

KOJIMYECTBO BEIIECTBA, MOJIb; YACIO ABOTapo, MOJISIPHBIN 00beM, H.V.;
MaccoBasi, MOJIsipHasi, 00beMHasl 10JIU; PacTBOP, PACTBOPUMOCTb;

3aKOH IOCTOSIHCTBA COCTaBa BEIIECTBA; MACCOBBIE COOTHOLICHUS,

3akoH boins-Mapuotra, 3akoH ['eit-JIroccaka, 3akon Lllapns, ypaBHenue MeHneneesa -
Knanetipona;

OCHOBHBI€ MOHSTUSA TEOPUH CTPOCHUS OPTAHUYECKUX COCAUHEHHIA;
MPUYKUHBI MHOTOOOPAa3usl YIJIEPOIHBIX COSMHEHHM (TOMOJIOTHS, U30MEPHs);
BAJICHTHBIE COCTOSIHUSI aTOMa yTJIepo/ia;

BHJIBI CBSI3U (OJIMHAPHYIO, IBOWHYIO, TPOMHYIO);

BaKHEWINE QyHKIIMOHATBHBIE TPYIIBI OPTaHUYECKUX BEILIECTB;
HOMEHKJIATYPy OCHOBHBIX IIPEJACTABUTENIEN IPYII OPraHUYECKUX BELIECTB;
OCHOBHBIE CBOMCTBA BEIIECTB, 00YCIOBIEHHBIE CTPOCHUEM UX MOJIEKYIL.

[Tocne n3ydeHus TaHHOTO 3JIEKTUBHOTO Kypca yUYaIIUeCs O0NHCHbL YMEMmb:

Pa3bIACHATH Ha MpUMEpax NMPUYUHBI MHOTOOOPA3Hsl OPraHWYECKHX BEILIECTB, MaTepHUaIbHOE
€AMHCTBO M B3aMMOCBS3b OPTaHUYECKUX BEIIECTB, IPUUMHHO-CIEICTBEHHYIO 3aBUCHMOCTh
MEX/1y COCTaBOM, CTPOEHUEM, CBOMCTBAMH U NMPAKTUYECKUM HCIOJIb30BAaHUEM BEIIECTB;
COCTaBJISAITh YPAaBHEHMS] XHMHYECKHUX pEAKIUH, MOATBEPKIAIOIIME CBONCTBA H3yYEHHBIX
OpPraHMYECKHUX BEUIECTB, NX TEHETUUECKYIO CBSI3b;

BBIIIOJIHATB AKCIIEPUMEHTBI HA PAaCIIO3HABAHMS BAXKHEUILIMX OPTraHUYECKUX BEIIECTB;

pelaTh pacueTHble 3a/Jayd Ha BBIBOJA MOJIEKYJSPHBIX (OPMYNl OpraHMYECKHX BEIIECTB
Pa3IUYHBIX TOMOJIOTUYECKUX PSIOB;

pelaTh 3a/1a4u C UCIOIb30BaHUEM JOJIEH;

pelaTh 3a/1a4y MO YPaBHEHUSIM pEaKIIMii Ha Ta30BbI€ 3aKOHbI, «U30bITOK-HET0CTATOK;
pelaTh 3a/1a4y M0 YpaBHEHUSIM pEaKIMii Ha CMECH;

pemaTh KOMOMHUPOBAHHBIE 331a4H U 33J]a4U C IIPOJAOIDKEHUEMY;

pelaTh 3a/1a4u NOBBILIEHHOTO YPOBHSI CJIOKHOCTH IO KJIacCaM OpraHUYeCKUX COEIMHEHUN;
pemaTh 3aa4m, UCIOJIb3Ysl METO/IbI PEIIEHUS JIOTUYECKUX MPOMOPIUH, a TaKkKe TaOIUIHBIN
U aNreOpanyecKuii METO/Ibl;

HAy4UThCA M0JI30BATHCS JONOJHUTEIBHON JTUTEPATYPOH;

pelaTh 3aa4 pa3IM4yHOr0 YPOBHS CII0KHOCTH._

ConepkaHue TeM YIeOHOH M CIUILINHBI

Tema 1. H3zomepusa u nomenkiamypa opeanuieckux eeujecme (6u.)

HomeHnknarypa opraHnyeckux BelecTB. BUIbI H30Mepuu: CTPYKTypHasi ¥ IPOCTPAHCTBEHHAS.



CocraBieHne CTpYKTYPHBIX ()OPMYJT H30MEPOB, HOMEHKIIATypa OPTaHUYECKIX BEIIECTB.
Tema 2. 3a0auu na 6v1600 xumuueckux gpopmyn (9 u.)
MaccoBasi fosi 3JieMEHTa B BellecTBe. PeleHue 3amad Ha BBIBOJ XHUMHUYECKUX (PopMyI
opraHmyeckux BemecTB. Haxoxzaenume ¢opMmynsl BellecTBAa Ha OCHOBE o0mwux (opmyn
TOMOJIOTUYECKUX PSIZIOB OPraHUYECKUX coequHeHHi. OTHOCUTENbHAs IUIOTHOCTh Ta3000pa3HOTo
BelecTBa. PacueTHble 3agaun Ha BBIBOA (OPMYJT OpPraHUYECKUX COCAMHEHUN IO MPOIYKTaM
CrOpaHusl.
Tema 3. 3a0auu na cmecu opeanuueckux eeujecme (4 u)
Onpenenenue cpeaHeld MOJIIPHONM Macchl ra30BoM cMecH. BeruucieHnne coctaBa ra3oBoi CMeECH.
Brruncienue coctaBa ra30Boii CMECH Ha OCHOBE COCTaBIICHUM allreOpandecKuX ypaBHCHHH.
Tema 4. Boiuucnenusa no ypasHeHUuAM XuUMu4eCKUX peakyuil ¢ y4acmuem op2aHuiecKux
eéewecme (254)
3akoH 00bEMHBIX OTHOIICHHH Ta30B. Pemenne 3a1a4 Ha onpenesieHne o0beMa raza, y4acTBYIOIIETO
B peakiuu. MOJIbHBIC OTHOIICHHUS pearupyrommux BemecTB. [IOHATHSA: M30BITOK M HEAOCTATOK.
Brruucnenue maccel (00bemMa, KOJIMUECTBA) MPOAYKTA PEAKIIMH, €CIIM OJIHO M3 UCXOHBIX BEIIECTB,
B35TOC B M30BITKE. [IOHATHS: TEOpPETHUECKUIN U MPAKTUICCKUMA BBIXOJ ITPOIYKTa peakiuu. Pemenne
3a7a4 Ha BBIYMCIICHUS, CBSI3aHHBIC C HCIIOJb30BAHUEM IIOHATHS «BBIXOJl MPOAYKTA PEAKIIUN.
Pacuersl MaccoBo#l 107K BBIXOAA MPOAYKTA PEAKIUMU YriIeBOAOpoaoB. PacueTsl MaccoBOW A0IU
BBIXOJIa MPOAYKTA PEAKIMH KHUCIOPOJIOCOAEpKaUX coeAnHeHu. Brruncnenne maccel (00bema,
KOJINYECTBA) MPOJYKTa pEAKIUM, €CJIU HUCXOJHBIE BEIIECTBA COJIEPKUT TpUMEcH. Pacuersl,
CBSI3aHHBIC C Pa3IMYHBIMU CIOCOOaMM pemieHus 3aaad. [IpakTHKyM MO perieHuo KadeCTBEHHBIX
3a7ad.
Tema 6. KauecmeenHnvle peakyuu 6 opzanuueckoii xumuu (6 u)
KadecTBenHnble peakumu Ha yriieBogopoabl. KadecTBeHHbIE peakuuu Ha (DYHKIIMOHAIBHBIC
MIPOU3BOJIHBIE YTIEBOAOPOAOB. KauecTBeHHbIE peakiMy Ha KUCIOPOJCOACPIKAIIUE OPTraHUYECKHE
coenuHeHusi. KadecTBeHHble  peakIMM Ha  a30TCOJAEpKalue  coenauHeHus.  Pemienue
AKCIIEPUMEHTAIBHBIX 33/1a4 Ha ONPE/ICIICHUE BEIIECTB.

Tema 7. I'enemuueckas céa3b medxncoy Kiaccamu opeanuueckux eewecme (12 u.)
['eneTndeckasi CBA3b MEXIY KJlacCaMH YTIEBOJAOPOAOB. ['eHeTHYeCcKas CBs3b MEXKIY KJlacCaMH
KHUCJIOPOJICOJEPKAIIUX OpraHndeckux BemiecTB. CocTaBiIeHUE U PEIICHUE 1IETI0YeK MpEeBpaIeHUM
MEXKy KJIacCaMM KHUCIIOPOACOAEPKAIINX OPraHUYE€CKUX BEIIECTB

Tema 8. OkuciaumenvHo-60ccmanosumenbHble peaKuyuu 6 op2anuyeckou xumuu (8 4.)
OKUCIUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIMI B OpPraHMYECKOM XHUMUU. MeEToa 3JIEKTPOHHOrO
Oamanca. CocCTaBJICHHE YPaBHCHHH OKHCIHMTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIIUA METOI0M
nostypeakiuii. Pacu€Tel no ypaBHEHUSIM OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIMA.

Pe3yabTaThl 0OCBOCHUS YIeOHOM IMCUMINVIMHBI U TPeOOBAHNS K YPOBHIO IOATrOTOBKH
o0yyawmmxcs
Ilocne n3ydeHuss JaHHOTO WIEKTUBHOIO Kypca yYalluecs 001X CHbl 3HAMb:
OCHOBHbIE MOHATHUSA, 3aKOHBI (POPMYIIbI:
e OTHOCUTEJbHAS/MOJIEKYJISIpHAsl aTOMHBIE MacChl;
e KOJIMYECTBO BEIIECTBA, MOJIb; YUCIO ABOTaIpo, MOJISIPHBIN 00BEM, H.Y.;
e MaccoBas, MOJISIpHasi, 00bEMHas JOJH; PACTBOP, PACTBOPHUMOCTH;
e 3aKOH IOCTOSIHCTBA COCTaBa BELIECTBA; MACCOBBIE COOTHOILICHUS;
» 3akoH boia-Mapuorra, 3axoH I'eli-JIroccaka, 3axon lapins, ypaBuenue Menzeneesa -
Knaneripona;
e OCHOBHBIE ITOHATHUS TEOPUHU CTPOCHMSI OPTAHUYECKUX COCIMHEHUN;
e IIPUYUHBI MHOI000Opa3us yrilepoAHbIX COEIUHEHUH (TOMOJIOTUS, U30MEPHSL);
e BAJCHTHBIC COCTOSHMS aTOMA YIJIEpOAa;
e BHUJBI CBSI3U (OAUHAPHYIO, ABOIHYIO, TPOHHYIO);
o BaxkHelIue (pyHKUMOHAIbHBIE TPYIIIBI OPraHUYECKUX BEIIECTB;




HOMCHKJIATYPY OCHOBHBIX HpeﬂCTaBHTeHCﬁ rpyHain OpraHu4eCKux BCHICCTB,
OCHOBHBIC CBOMCTBA BCIICCTB, O6YCJ'IOBJ'I€HHBI€ CTPOCHHUECM UX MOJICKYII.

ITocne HN3YUCHHA JAaHHOI'O 3JICKTUBHOI'O KypCa y4dallluccs 00.J1)ICHbL ymembsb:

Pa3bACHATH HA MPUMEpaxX MPUIMHBI MHOTOOOpA3Wsi OPraHMYECKHUX BEIIECTB, MaTePHUAIIBHOE
€IMHCTBO M B3aWMOCBSI3b OPTAaHUYECKUX BEIIECTB, MPUUNHHO-CIICJCTBEHHYIO 3aBUCHMOCTh
MEXy COCTaBOM, CTPOSHHEM, CBOMCTBAMH U MPAKTUICCKUM HCIIOJIb30BaHHEM BEIIECTB;
COCTAaBJIATh YpaBHEHUS XWMHUYECKHX pEaKIHW, TMOATBEPKIAIONINE CBOWCTBA H3YyYCHHBIX
OpPTaHWYECKHUX BEIIECTB, X TCHETHUECKYIO CBSI3b;

BBITTOJTHATH YKCTICPUMEHTHI Ha PACIO3HABAHUS BAXKHEHUIIIMX OPTaHUYECKUX BEIICCTB;

pelaTh pacueTHbIC 3aJaYd Ha BBIBOJ MOJICKYJISPHBIX (DOPMYNI OpPraHUYECKHX BEIIECTB
Pa3TUYIHBIX TOMOJIOTHIECKUX PSIOB;

pemaTh 3a/1a4M ¢ UCIOIB30BaHUEM JOJICH;

pelaTh 3a/1a4M 10 YPaBHEHUSM PEaKIIHiA Ha Ta30BbIe 3aKOHBI, «H30bITOK-HEIOCTATOKY;
pelaTh 3a/1a4M 10 YPaBHCHHUSIM PEAKIIHA HA CMECH;

penratb KOMOMHUPOBAHHBIC 33JIa4H U 33J1a49H C «IIPOOJKECHUEM,

pelaTh 3a/1a4M MOBBIICHHOTO YPOBHSI CJIOXKHOCTH 10 KJlaccaM OPTaHUYECKUX COCIMHCHUN;
pelaTh 3aa4u, UCIOJIb3Ysl METOIbI PEIICHHS JIOTHYSCKUX TPOTIOPIIHIA, a TAK)KE TaOJIMIHBIN
1 anreOpanyecKuii MEeTObI;

HAyUYUTHCS MOJIB30BATHCS JIOMOJHUTEIHFHON JTUTEPATYPOH;

pelaTh 3a1a4u Pa3IUIHOTO YPOBHS CIIOKHOCTH.

KpuTepuu 1 HOpMbI OLIEHKH Pe3YJbTATOB 00YUeHHS]

B cucreme 3aueT/He3aueT MOTyT OIIEHUBAThHCS MIPEIMETHI BApHATUBHOW YacTH y4eOHOTO IIaHa
OTMmeTKa «3a4eT» BKIIOYAET B ce0s CIEAYIOIUE KPUTEPUN:

- noceuienure He meHee 80% 3aHATHII O KypCY;
- BBITIOJTHEHUE MMPOMEXYTOUHBIX 3aJaHU;

- BBITMIOJTHEHHE UTOTOBOM 3a4ETHOM paOOTHI.

OTMeTKa «HE3aueT» BBICTABIISICTCS IIpHU OTCYTCTBHUH ABYX-TPCX KPUTCPUCB U COOTBECTCTBYCT
OTMCTKC «HCYIOBJICTBOPUTCIIBHO.
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