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1.IHosscHUTEILHASA 3AMHCKA

[Ipemyaraemerii Kypc paccuutaH Ha ydammxcs 11 KiaccoB, KOTOpble CAenanud BBIOOD
COOTBETCTBYIOILIETO HANPABJICHUSI B O0YYEHUHN U MPOSBISIOT ONpEAeSICeHHbI HHTEpeC K XUMHUU.
Kypc paccuntan Ha 34 yaca (1 gac B Heeno).

[IporpamMma Kypca coctaBieHa Ha ocHOBe OCHOBHON 00pa30BaTeIbHON MPOrpaMMbl CPEIHETO
obmiero o6pazoBanust MOV bBpeiitoBckoit COLLl, ¢ yyeToM aBTOPCKOH MPOTrpaMMBbl K JTMHHUU
YMK B.B.Jlynuna: Xumus. YrinyOnenasiii ypoBeHb. 10—11 kmaccel : pabodas mporpamma K
muann YMK B. B. Jlynuna : yyeOHO-MeToanueckoe nocodue / B. B. Epemun, A. A. JIpo3nos,
. B. Epemuna, 3. FO. Kepumos. — M. : Ipoda, 2017

Ilenv Kypca: TOBTOpPEHHE TEOPETHMUECKUX CBEJACHHUI MO oOmiell XWMHUU; pacllupeHue
3HaHUHM, TONYYCHHbIX MPH H3YYCHUH XUMHM Ha 0a30BOM H YIIIyOJEHHOM YpPOBHSX;
CUCTEeMaTH3allMsl 3HAaHUH 110 00IIeH XUMUH.

3adauu Kypca:

e [loBTOpeHue, 3aKperieHue OCHOBHBIX MOHATUH, 3aKOHOB, TEOPHIi, a TAK)KE HAYUYHBIX
¢bakToB 00Pa3yIOIINX XUMUYECKYIO HAYKY;

o BaerHHeHI/IC yMCHI/Iﬁ M HaBBIKOB KOMILJIEKCHOI'O OCMBICIICHUSI 3HAHUU M UX
IIPUMEHEHUs [IPU PEIICHNUH 3a1a4 U YIPA)KHECHUH;

e lccnemoBanue M aHajau3 aIrOPUTMOB PEIICHUS THUIOBBIX 3a/1a4, HAXOXKICHHS
Croco00B pelleHus: KOMOMHUPOBAHHBIX 3a/1a4;

e PasButne Yy ydqamuxcda yMCHUS CPpaBHUBATL, AHAJIM3UPOBATH U CJIaTh BLIBObI,;

e dopMupoBaHHE YMEHUI M HABBIKOB MO PEUICHUIO PACUETHBIX, IKCIIEPUMEHTAIbHBIX
3a1a4 M0 XUMUH;

e (Coznanue yclIOBUI JJIsl TOATOTOBKH K cnade EI'D.

[Tpu cocTaBieHNH MPOrpaMMbl UCIIOJIb30BaHbI CIEIYIOIUE JOKYMEHThI:

e Komudukarop »s1emMeHTOB coaepkaHusT H TpeOOBaHWI K YPOBHIO ITOATOTOBKH
BBIIIYCKHUKOB  00I11€00pa30BaTE/IbHBIX  YUPEXKJIEHUN A IPOBEIACHUS  €IUHOTrO
roCyIapCTBEHHOTO YK3aMEHa 110 XUMHHU.

e Cpenudukanus KOHTPOJIbHBIX M3MEPHUTENbHBIX MaTepHalioB uid mpoBeieHus B 2023-
2024 rony eAMHOTO0 TOCYIapCTBEHHOI'O AK3aMEHa M0 XUMUHU.

e JleMOHCTpallMOHHBIE BAPUAHTBI KOHTPOJIBHO- U3MEPUTENBHBIX MATEPUAIIOB €IMHOTO
rocynapcTBeHHoro sk3amena 2023, 2024 (mpoekT) IT MO XMMHUHU, MOATOTOBIECHHBIC
®enepalibHbIM TOCY1apCTBEHHBIM OIOJKETHBIM HAayUHBIM yupexJeHuem «DenepanbHblil
WHCTHUTYT ME€JarOrM4eCKNX U3MEPEHUI»

Teopernueckoil 0a30if CIyXUT KypCc XHMMHUM OCHOBHOM mmikoibl. Ilpu paccmoTpenun
TEOPETUYECKHUX BOIIPOCOB aKIIEHT HEOOXOIMMO JIENIAeTCsl HA BOIPOCHI, KOTOPHIE B Kypce XUMUHU
OCHOBHOM U CpegHEeM IIKOJIbI paccMaTpUBAaIOTCA HEJOCTAaTOYHO TIIyOOKO WM He
paccMaTpuBarOTCs COBCEM, HO BXOIAT B 3afanust EI'D.

®dopMa KOHTPOJIS 32 YPOBHeM [OCTH:KEHHMIl ydYallMXcsi — CaMOCTOSITENIbHAs
UHAMBUyallbHAs paboTa B BHJE BBIIOJHEHUS TECTOB (B TOM YMCIE€ M 3JIEKTPOHHBIX),
BoinoiaHeHust KM, pemienus 3aau u ynpaxHeHuid, mposeaeHue npooxHoro EID.

®opMbl 3aHATHI: UHAMBHUIyalIbHAs U TPYNIIOBast padoTa C LEJbI0 MOIYYeHUS TEOPETUYECKUX
3HaHWM, aHanu3 OomHOOK (MHAMBUAyalbHas paboTa), COCTaBICHHE alroputMa (TpyMIoBas
pabota), camocTosATeNbHAs padoTa yJaluxcs 1Mo pemeHuo BapuanTo EI'D.



MeToabl U NpHeMbl OPraHU3alMM Y4YeOHOro mpolecca: JIeKIUU, oObsICHEHHe, padoTa C
KHUTOHM, J€MOHCTPALIMOHHBIM II0Ka3, BBINOJIHEHHE TECTOBBIX YNPaKHEHHs, PELIeHHE 3ajad,

aHAJIU3 OMMOOK, PEIICHHE BapUAHTOB, COCTABJICHHBIX YYHTEIEM C HCIIOJIb30BAHHEM CEpBHUCA
«Pemy EI'O».

OobopynoBaHue: KOMIIbIOTEP, IPOEKTOP, CeTh HTEpHET.
Copneprxanue yueOHOTO MaTepuala, UCIob3yeMble (POPMBI U METO/IbI OOYUEHUS MO3BOJISIOT
YCUJIUTh B3aMMOCBS3b NPeNoAaBaHus U U3yUYEeHUs NpeaMeTa ¢ peajausanueii padoyei
MPOrpamMMbl BOCIUTAHUS IIKOJIbI M COIHAIN3ANUMN 00yUAIOIIUXCSH.

B conepaxaHUM pealn3yoTcs CIEAYOIINE 3a1a4 BOCIUTHIBAIOLIETO XapaKTepa:
-03HAKOMJICHHE C JOCTHKEHUSIMA XUMHUYECKUX HAYK ¥ XMMUYECKOW IPOMBIIIJICHHOCTH B CTPaHe
U PETUOHE;

- (hopMHpOBaHNE XUMUYECKOH KapTUHBI IPUPOJIBI;

- O3HAKOMJICHHEC C TYMAaHUTAPHBIM aACIICKTOM XUMHYECKOU HAayYKH U NPOMBIIIIJICHHOCTH, C
BKJIaJIOM BBLIAIOIINXCS XUMHUKOB Poccun 1 Mupa B pa3BUTHE XUMUH, TATPHOTHIECKOE
BOCIHHUTAHUEC;

- (hopMHpOBaHKE YCTOHYMBOTO MO3HABATEIHLHOTO HHTEPECa K XUMUYECKON HayKe, XUMHUYECKOMY
00pa30BaHUIO M XUMUYECKHM MTPOPECCUIM;

- BOCIIUTaHHUE MOJI0KUTEIbHBIX IMYHOCTHBIX Ka4eCTB 00y4JaIOIuXCs;

- BOCIIMTAHUC CaMOCTOATCIIbHOCTH, ITOOIIPCHHUE HAaCTOMYNBOCTH IIpU pCHICHUH HCCTAaHAAPTHBIX
3a/1a4, TIOMCKE BBIXO/[a U3 MPOOJIEMHBIX CUTYalNH;

-OpraHusanusda SMOIMOHAJIbHBIX CI/ITyaIlI/If/'I, BBI3bIBAIOIINX YAUBJICHUC, PAOOCTh, IPUMCHCHHC
SIPKHUX TPUMEPOB, TOJI0KUTEIHHO BO3ACHCTBYIOIINX HAa YyBCTBA 00O YUYAIOIIUXCS;

- BOCIIUTaHHE NMOTPEOHOCTEN B UTEHUH JONOJHUTEIbHON XUMUYECKON JIUTEPATYpPhI, B
9KCIEPUMEHTHPOBAHUU KaK MOTUBAIIMU YICHHS.

Peanuzanuu mporpamMmbl BOCHHMTaHHUSI CIIOCOOCTBYET MCIIOJIb30BAaHHE WHTEPAKTHBHBIX
(¢hopm opraHu3zanuu JesiTeJIbHOCTH O00YYaIOIIUXCS HA 3aHITHH.
- MCII0JIb30BaHUe TPYNIoBOi (hopMbl pabOThl UM PabOTHI B Mapax, KOTOPbIE y4aT IIKOJIbHUKOB
KOMaHJHON paboTe U B3aUMOAECUCTBUIO C JPYTUMHU JETHMH;
- BKJIIOYEHHE TPOLENYp, KOTOpbIE IOMOTaloT MOJJEepPKaTh MOTHBAIMIO OO0yYaromuxcs K
MOJIYUEHUIO 3HAHUM, Hala)XMBaHUIO IMO3UTUBHBIX MEXKJIMYHOCTHBIX OTHOILEHUH B TPYIIIE,
MIOMOTAIOT YCTaHOBJIEHUIO 100pOXKenaTeNbHOU aTMOC(ephl BO BpeMsl 3aHTHS.

2.IlnanupyemMsble npeIMeTHbIE pe3yJbTaThl H3yueHusi kypca «TeopeTudyeckne 0CHOBBI
XUMHI»

YUEHUK Hayuyumcsa:

— aHaJIM3UPOBATH COCTAB, CTPOEHUE U CBOMCTBA BEILIECTB, IPUMEHSIS MOJI0KEHUS OCHOBHBIX
XUMHUUYECKHX TEOpUH: XMMHUYECKOIO CTPOEHUs OopraHuueckux coenuHeHuil A. M. Bytieposa,
CTPOEHHS aTOMa, XUMHUYECKOW CBSI3U, DJIEKTPOJIUTHUECKON NUCCOLMALMMA KUCIOT, OCHOBAHUN U
coJieH, a TaK)K€ YCTaHABIIMBATh IPUUYUHHO-CIIEJCTBEHHBIE CBSI3U MEXAY CBOMCTBaAMM BEIIECTBA U
€r0 COCTaBOM U CTPOEHUEM;

— MPUMEHSTH MpaBUIa CUCTEMATUYECKON MEeXIyHapOJHOW HOMEHKIJIATyphl KakK CpelCcTBa
pa3nYeHus ¥ UACHTU(UKAIIUHN BELIECTB MO UX COCTaBYy U CTPOCHHUIO;

— COCTaBJISITh MOJIEKYJISIPHBIE U CTPYKTYPHBIE (POPMYJIbI HEOPTaHUYECKUX M OPTaHUYECKUX
BEIIECTB Kak HOcHTelNed MHPOpPMAaLMU O CTPOCHMM BEIECTBa, €ro CBOWCTBaX U
MIPUHA]JIEKHOCTH K ONPEEIIEHHOMY KJIacCy COeTMHEHU;

— OOBACHATH MNPHUPOLY U CHOCOOBI O00pa30BaHMsI XUMHUYECKOW CBS3HM: KOBAJEHTHOU
(moNsIpHOM, HEMOJIAPHOW), WOHHOW, METaJUTMYECKOM, BOJOPOIHON C METBI0 ONpeaeTIeHUs
XUMHYECKON aKTUBHOCTH BELIECTB;



— XapakTepu30oBaTh (U3NYECKUE CBOWCTBA HEOPTAHUYECKUX U OPTaHMYECKUX BEIIECTB U
YCTaHaBIMBAaTh 3aBHUCHUMOCTh (U3NYECKUX CBOWCTB BEIIECTB OT THIA KPUCTAITUYECKOM
peIIeTKH;

— XapakTepu30BaThb 3aKOHOMEPHOCTH B HW3MEHEHHU XHUMHUYECKHUX CBOMCTB MPOCTHIX
BEIIIECTB, BOJAOPOIHBIX COSTUHEHHM, BRICIIUX OKCHJIOB M TUAPOKCHUIOB;

— NPUBOJIUTH MPUMEPHl XUMHUUECKHUX PEaKLUl, paCKPHIBAIOIIUX XapaKTepHbIe XUMUYECKUE
CBOMCTBAa HEOPraHWYECKUX M OPraHWYECKUX BEIIECTB HW3YYCHHBIX KIIACCOB C IENBI0 HX
uaeHTU(UKAITUY U 00BICHEHUS 00JIaCTH MPUMEHEHHSI;

—IPOTHO3UPOBATH BO3MOKHOCTH MPOTEKAHMSI XUMHUYECKHUX PEaKIIHIA,

— YCTaHaBJIMBATh 3aBUCUMOCTh CKOPOCTU XMMHUYECKOM peaklMi U CMELICHUS XUMUYECKOTO
paBHOBECHsSI OT pa3IMYHBIX (AKTOPOB C IMENBbI0 OMPENCICHHUS] ONTHMAIBHBIX YCIOBUU
MPOTEKAHUS XUMHUECKUX MPOIIECCOB;

— YCTaHABJIMBATh T€HETHYECKYIO CBSA3b MEXK]Y KJIacCaMHU HEOPTraHUYECKUX U OPTraHHYECKUX
BEIIECTB JIsl 000CHOBaHUS MPUHIUIHAIBHON BO3MOXKHOCTHU MOJTy4EHUSI HEOPTaHUYECKUX

U OpraHuYecKUX COCIMHEHUH 3aJaHHOTO COCTaBa U CTPOCHHS,

— TOoA0MpaTh pEeareHThl, YCIOBUS M OINPEAENATh MPOAYKTbl PEaKUui, MO3BOJISIIOIINX
peayM3oBaTh  JTAOOPATOpPHBIE W  TPOMBINUICHHBIE  CIIOCOOBI  TOJMYYCHHS]  BaKHEHUIITHX
HEOPraHMYECKUX U OPTraHUYECKUX BEIIECTB;

— OMpPENETATh XapaKTep CPElbl B PE3yNIbTaTe TUAPOJIH3a HEOPTAHUUECKUX U OPTaHUICCKIX
BEIIECTB M MPUBOIUTH MPUMEPHl THAPOIU3a BEUIECTB B IOBCEIHEBHOW KU3HU YeENIOBEKa,
OMOJOrUYeCKIX 0OMEHHBIX TIPOIECCaX U MPOMBIIUICHHOCTH;

— TPOTHO3UPOBATH  PE3yJbTaT OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX ~ pEaKUUld B
3aBUCHUMOCTH OT YCIIOBHH MX TIPOTCKAHUS,

— 00OCHOBBIBaTh MPAKTUYECKOE HCIOJIb30BAHNE HEOPraHWYECKMX M OPraHUYeCKHX
BEIIICCTB U UX PEaKIUi B IPOMBIIUICHHOCTH U OBITY;

—  BBIOJIHATH XUMHUYECKHH OKCHEPUMEHT [0 pAaClNO3HABAHUIO U  TOIYYCHHIO
HEOPraHMYECKUX M OPTAaHMYECKUX BEIIECTB, OTHOCAIIUXCS K Pa3IUYHBIM KJIACCaM COCAMHCHHIA,
B COOTBETCTBHHU C MIPABIJIAMU U NMpUEeMaMH 0e30mMacHOi paboThl ¢ XUMUYECKUMH BEUIECTBAMH U
1a00paTOPHBIM 000PYIOBaHHUEM;

— TMPOBOJUTH pacueThl Ha OCHOBE XHUMHYECKUX (OPMYIT U YpaBHEHUH peaKIuil:
HAXO0XJICHUE MOJIEKYJISIPHOW (OpPMYJIBI OPraHMYECKOTO BEHIECTBA IO €ro IUIOTHOCTH U
MacCOBBIM JOJISIM 3JIEMEHTOB, BXOJSIIUX B €r0 COCTaB MIIM MO MPOAYKTaM CTOPAaHHUS;, pACUEThI
MaccoBOM JONM (Macchl) XUMHUYECKOTO COEAMHEHUS B CMECH;, pacyeThl Macchl (oObnema,
KOJIMUECTBA BEIIECTBA) MPOAYKTOB PEaKIUU, €CU OJHO W3 BEUIECTB JAHO B M30BITKE (MMEeT
NPUMECH); pacueThl MAacCOBOW WM OOBEMHOW JIOIM BBIXOJA MPOJYKTA PEAKIMH OT
TEOPETUYECKH BO3MOXKHOTO; pacyeThl TEIUIOBOTO J(deKTa peakiuu; pacyeTbl OOBEMHBIX
OTHONICHHI Ta30B MPU XUMHUECKUX PEAKIIHSIX; PacueThl MacChl (00beMa, KOJTMIECTBA BEIECTRA)
MPOJYKTa PEaKklliy, €CIU OJHO W3 BEIIECTB JaHO B BUIE PacTBOpaA C OMPEIEICHHON MaccoBOit
JIOJICH paCTBOPEHHOTO BEIIIECTRA;

— BIJIeTh TpaBUIaMU 0e30MacHOr0 OOpalleHus C €IKUMH, TOPIUYUMH U TOKCUYHBIMU
BEIIICCTBAMH, CPEJICTBAMHU OBITOBOW XMMHH,

— OCYIIECTBIISITh MOUCK XWMHUYECKOW HH(pOpMAIMU TO Ha3BaHHUSIM, HIECHTU(UKATOpaM,
CTPYKTYpPHBIM (hOpMYysIaM BEIIECTB;

3.Coaep:xanme kypca «Teopernueckue 0CHOBbI XMMHMD)
Beenenue
O6111ee 3HaKOMCTBO € LEISIMH U CO/IepKaHUeM Kypca, cTpykTypoit KUM.

TeopeTuvyeckue 0CHOBbI XUMHHU



CTpoeHue MIEKTPOHHBIX 000JI0Y€K aTOMOB DJIEMEHTOB TIEPBBIX YETHIPEX MEPUOAOB: S-, P- 1 d-
3JIEMEHTHI. DJIEKTpOHHAs KOoH(puUrypaius aroma. OCHOBHOE U BO30Y>KIEHHOE COCTOSIHHE aTOMOB.

3aKOHOMEPHOCTH U3MEHEHMSI CBOMCTB AJIEMEHTOB M UX COSAMHEHUM 110 MEpHOJIaM U TPYIIIaM.
O6mas xapakrepuctuka MetauioB IA—IIIA rpynm B CBS3U ¢ UX MOJIOKEHUEM B TIEPUOINYECKON
cucTemMe xumMuieckux sneMeHnToB [[.1. MeneneeBa 1 0COOCHHOCTSIMU CTPOCHHUS UX aTOMOB.

XapakTepucTUKa NePeXoJHBIX JIEMEHTOB (MEH, IIMHKA, XpOMa, XKelle3a) M0 UX MOJIO0KEHHUIO
B TMEPHOJMYECKONH CHUCTeMe XuMmHuueckux odyemeHToB J[.M. MeHneneeBa W OCOOCHHOCTSIM
CTPOEHHUSI UX aTOMOB.

O6mas xapakrtepuctuka HemeTaiioB IVA-VIIA rpynnm B CBA3M C MX IOJOXKEHUEM B
NepUOANYECKON cucreMe Xumuueckux osnemeHToB J[.M. MenneneeBa U 0COOEHHOCTSIMU
CTPOEHHUSI UX aTOMOB.

KoBanentHas xumuueckas CBsI3b, €€ pPA3HOBUAHOCTH M MEXaHH3Mbl 00pa3oBaHUS.
XapakTepUCTUKH KOBAJIEHTHOM CBS3U (IIOJISIPHOCTH U dHEprus cBsA3u). loHHas cBA3b.

Merammueckas cBsi3b. BonopoHas cBs3b

OneKTpoOoTpULATENIbHOCTh. CTENIEHb OKUCIIEHNS U BAJICHTHOCTh XUMUYECKUX JIEMEHTOB.

BemiectBa MOJEKYISIPHOIO U HEMOJIEKYJIIPHOTO CTPOEHHUs. THUIl KPUCTAIUNIMYECKON PELIETKH.
3aBUCUMOCTh CBOMCTB BEILLIECTB OT UX COCTAaBA U CTPOCHHUSI.

Knaccudukanus XuMHUECKUX peakliuii B HEOPraHUYECKOM U OPraHNYeCKOi XUMUHU.

TermnoBoit >¢pdexkr xumuueckoil peakuuu. Tepmoxmmudeckue ypaBHeHHsA. CKOpOCTb
peaKIuu, ee 3aBUCUMOCTh OT pa3inyHbIX (hakTopoB. OOpaTuMble U HEOOpAaTUMbIE XUMHUECKHE
peakuuu. Xumuueckoe paBHoBecHe. CMelIeHWE XMMHUYECKOIO0 pPAaBHOBECHUS IOJ JACHCTBUEM
pa3IuuHbIX (AaKTOPOB.

DNEKTPOIUTHYECKAsT JUCCOLMALUS JIEKTPOJIUTOB B BOJHBIX pacTBopax. CuibHbIE U clladble
aneKTponuThl. Peakiuu nonHoro oomena. ['maponus coneit. Cpena BOJHBIX PaCTBOPOB: KUCIHAS,
HEWUTpaJIbHAs, NIEJIOYHAS.

Peakuuu okuCINTENHHO-BOCCTAaHOBUTEIbHBIE. KOppo3uss MeTamsioB U CHOCOOBI 3alIUTHI OT
Hee

DNEeKTPOJIN3 paciiiaBOB U PacTBOPOB (couseid, mienoded, kucnort). Monnslii (nmpaBuio B.B.
MapkOBHHKOBA) U paIUKAIbHBIA MEXaHU3MbI PEaKIIUi B OPTraHUYECKOM XUMUU.

Heopralmqeacaﬂ XUMMUA

Knaccudukanus HeopraHuueckux BemiecTB. HoMeHK/IaTypa HEOpPraHMUYECKHX BELIECTB
(TpuBHaJIbHAS U MEXIAYHAPOIHAS).

XapakTepHble XMMHUYECKHE CBOMICTBa MPOCTHIX BELIECTB — METAJUIOB: IIEJIOYHBIX,
I1€JI0YHO3EMEIIbHBIX, ATFOMUHUS; TIEPEXOAHBIX METAIJIOB (MEIH, IMHKA, XpOMa, JKeje3a)
XapakTepHble XMMHMUYECKHE CBOMCTBAa IPOCTBIX BEIIECTB — HEMETAJUIOB: BOJOPOAA,

raJloreHOB, KUCIIOpOJIa, Cepbl, a30Ta, pochopa, yriaepoaa, KpeMHUS.

XapakTepHble XUMUYECKUE CBONCTBA OKCH/IOB: OCHOBHBIX, aM(OTEPHBIX, KUCIOTHBIX.

XapakTepHble XMMHUYECKME CBOHCTBA OCHOBaHUH W aM(OTEpPHBIX TUAPOKCHJIOB.
XapakTepHble XMMUYECKHUE CBOMCTBA KUCIIOT.

XapakTepHble XUMUYECKUE CBOMCTBA COJIEH: CPETHUX, KUCIIBIX, OCHOBHBIX; KOMIUIEKCHBIX (Ha
pUMepe COSAMHEHHUM aJTIOMUHUS U [IUHKA)

B3anMocBs3b pa3InyHBIX KJIACCOB HEOPraHUYECKUX BELIECTB.

Oprannyeckass XuMus

Teopust cTpoeHUsT OPraHUYECKUX COEIMHEHUI: TOMOJIOTMSI U HM30Mepus (CTPYKTypHas M
MIPOCTPAHCTBEHHAs). B3anMHoe BiMsHME aTOMOB B MoOJeKyjlax. THIbI CBsi3ed B MoJIEKylIax
OpraHUYECKHUX BEILECTB.



['ubpuau3anus aTOMHBIX opOuTane yriepoaa. Paaukan. @yHKInOHAIbHAS TPYIINA

Knaccugpukanus opranmdeckux BemecTB. HoMeHKnaTypa OpraHM4eckMX — BEIIECTB
(TpuBHaNbHAS U MEXAYHAPOAHAS).

XapakTepHble XMMHUYECKHE CBOWCTBA YIJIEBOJOPOJOB: AJIKaHOB, LIMKJIOAJIKAaHOB, AaJIKCHOB,
JTMEHOB, aJIKHHOB, aDOMaTHYECKUX YIIIEBOIOPOA0B (OCH30Ma H TOJIyOIa).

XapakTepHble XMMUYECKHE CBOMCTBA IIPEAEIbHBIX OJHOATOMHBIX U MHOTOATOMHBIX CIIUPTOB,
denona.

XapakTepHble XUMHUYECKHE CBOWCTBA albJAETHJIOB, IpEIEIbHbIX KapOOHOBBIX KHCIOT,
CJIO’KHBIX 3(pHUpPOB.

XapakTepHbIE XUMUYECKHE CBOMCTBA a30TCOAEPIKAIUX OPraHUYECKUX COCIUHEHMN: aMUHOB
U aMHHOKHUCIIOT. bHonornyeckn Ba)KHbIC BEIIECTBA: XKHUPBI, OCIKHU, yrJIeBOAbI (MOHOCAXaPHIBL,
Jcaxapubl, OJIMCaXapubl).

B3auMoCBsA3b OPraHUYECKUX COCAUHEHUN.

MeTOIlbI INO3HAHUA B XUMHHU

[TpaBmiia pabotel B mnaboparopum. JlaboparopHas mocyma u oOopymoBanue. IlpaBuia
0e30MacHOCTH MpU paboTe C €IKWMH, TOPIOYMMH M TOKCUYHBIMU BEIIECTBAMHU, CPEICTBAMHU
OBITOBOM XMMUHU.

Haydnble MeTOABI HCCIEIOBAaHUS XUMHUYECKMX BEIIECTB W TpeBpamieHuid. MeTosl
pas3ziesieHus: CMECe U OUHUCTKU BEIECTB.

Omnpenenenne xapakTepa cpeibl BOJAHBIX paCTBOPOB BelIeCTB. HIMKATOPEI.

KauecTBeHHbBIE peakIiy Ha HEOPraHUYECKUE BEIIECTBA U UOHBI.

W nenTudukanyst OpraHn4ecKux COeINHEHHH.

OcHoBHbIE cIOCOOBI MOTy4YeHus (B 1abopaTopun).

KOHKPETHBIX BEIIECTB, OTHOCSIIUXCS K U3y4YEHHBIM KJIACCAaM HEOPTaHUYCCKUX COCTMHEHUH.

OcHoBHbIE cIOCOOBI MOTYYEHHSI YTIIEBOIOPOAOB (B 1abopaTopun).

OcHOBHBIE CTIOCOOBI TIOTYYEHUST KUCIOPOJICOEPKAIIUX COSTMHEHUH B Ta0OpaTOPHH.

[ToHsTHE O METAITYPrUu: 00IIHE CITOCOOBI MoTydeHus: MeTaiioB. OOImue HaydHbIe

MMPUHOUIIBI XUMHUYCCKOI'O ITPOMU3BOACTBA (Ha NpuMepe NPOMBIIIIJIICHHOTO ITOJYYCHUA aMMHAKa,
CCpHOfI KHUCJIOTHI, MeTaHOJIa). XHUMHYECKOE 3arps13HCHHUC OKPY)KaIOH_[eﬁ Cpeabl U €ro
MOCICACTBUAI.

[TpupoaHbIe HICTOYHUKH YTIEBOIOPOIOB, UX NepepadoTka. BelcokOMONeKyIsspHbIe
coequHeHus. Peakiuu nonuMepusannu 1 noiaukoHaeHcanuu. [lonumepst.

[TnacTMaccel, BOJIOKHA, Kay4yKH.

Brruncnenne Maccel paCTBOPEHHOTO BEILLIECTBA,COAEPKAILETOCs B ONPEEIIEHHON Macce
pacTBOpa ¢ U3BECTHOM MACCOBOM JOJIEH.

PacdeTbl 00beMHBIX OTHOIICHHM ra30B IPU XUMHUYECKUX PEaKIIUsIX.

Pacuetsl Macchl BemiecTBa Uil 00beMa ra3oB 110 U3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce
WM 00BbEMY OJIHOTO U3 YYACTBYIOLIUX B PEaKLMH BELIECTB.

Pacuets! TemioBoro s dexra peakuu.

PacueTsl Macchl (00beMa, KOJTMYECTBA BELIECTBA) MPOIYKTOB PEaKLUH, €CIIH OJTHO U3
BEIIIECTB JJAHO B U30BITKE (MMEET IPUMECH ).

Pacuets! macchl (00beMa, KOJIMYECTBA BEIIECTBA) MPOJIYKTa PEAKIIUHU, €CIH OJTHO U3 BEIIECTB
JIaHO B BUJIE PACTBOpA C ONMPEIEIEHHON MacCOBOW JIOJIEW PACTBOPEHHOTO BEIIECTBA.

Haxoxnenne MonexkyasipHoi hopMyIibl BelecTna.

PacueTsr MmaccoBoii nnu 00bEMHOM J0JM BBIXOJIA MPOAYKTa PEAKIIUH OT TEOPETHUIECCKHU
BO3MO>KHOTO.

Pacyetsl MaccoBoil 10511 (Macchl) XUMUYECKOTO COEIMHEHUSI B CMECH.



HOHXO[{LI K BBINIOJIHECHU IO 3auanm71 MOBBIIICHHOI'0 YPOBHSA CJIOKHOCTH

PacnipocTpaHeHHbIE OKMCIUTEIM M BOCCTAHOBHTENW. [lOBeleHHE IepMaHraHaTa Kalus |
JMXpoMaTa aMMOHHSI B Pa3HBIX Cpe/lax, CIOCOOBI ONMpPEICeNICHHUs] MPOAYKTOB PEAaKIIMU, METOJIbI
AIIEKTPOHHOTO OaraHca U MOHHO-3JIEKTPOHHBIA METO/I.

KavecTBeHHBIC peakIMy HA KATUOHBI M AaHUOHBI, IPU3HAKU KOHKPETHBIX XUMHUYECKUX BEILECTB
(uBeT, arperaTtHoe COCTOSIHUE, PAaCTBOPUMOCTb, 3amax W Jp), WHIMBHIYaJIbHbIC MPU3HAKU W
0COOEHHOCTH HEKOTOPBIX COCTUHEHUU. BO3MOKHOCTh MPAKTHYECKOTO MPEBPAICHUS BEIIECTB,
TEHETHYECKUE CBSI3M MEXKIy HEOPraHMYECKUMH BELIECTBAMHU, COCTABIICHUE YPAaBHCHUI peaKilui,
crocoObI 1o100pa Ko PHUITUEHTOB.

['eHeTnyeckass CBA3b MEXKAY KlaccaMH OPTaHMYECKHX COCOMHEHHH, WHIAWBUAYaJIbHbIC
0COOCHHOCTH TIOBEJICHUSI KOHKPETHBIX OpPraHUYecKuX coenuHeHuid. CocTaBJICHUE CIIOXKHBIX
YpaBHEHHI peakuuii, criocoobl moadopa Ko PUIIMEHTOB.

4. TemaTH4ecKoe IJIAHUPOBAHHUE

Ne Tema (pa3aed) KounyecTBo 4yacoB

1 Baenenue ly

2 Teopernueckre OCHOBBI XUMHH 44

3 Heopranuueckast xumust 5S4

4 Oprannueckasi XUMHS 64

5 Merto1bl TO3HAHUS B XUMHUU 8u

6 [Tonxo/1bl K BBIITOJIHEHUIO 3a/IaHUI MOBBIIIEHHOTO 104

YPOBHSI CII0)KHOCTH
Bcero: 34 yaca
IToypouHoe niiaHupoBaHHe MaTepUaJIa Kypca ¢ coiepKaHueM MaTepHuaJia
Ne | Ne Pa3pnennl kypca DJIeMeHTBI CoJlep:KaAHUSA Yacsl,
n/n (Teopus,
MIPAKTHKA)

1. BeoaHoe 3ansiTHE 3HAKOMCTBO C COIEpKaHUEM Kypca. T. 14
ConepkaHue u CTpYKTypa
9K3aMEHaIlMOHHOI paboThl, cucTeMa
OILICHUBAHMSI OT/AEIbHBIX 3aJaHUM U
paboThI B LIEJIOM, PEKOMEH/IAIIUH JIS
MOJIFOTOBKU K FOCY/1apCTBEHHON
UTOTOBOW aTTECTALIMH.

1. Teopernueckue 0CHOBbI XUMHH (4 yaca, 3 HUX lyac Teopun)
2. |1.1. | CoBpemennsre | Crpoenme snekTponHbIX 0Gosouex | I1. I




MIPEICTABICHUS O CTPOCHUH
aroma.

[lepuoauueckuii 3aKOH U
NepuoInyecKasi cucrema
XHUMHYECKHX dj1eMeHTOoB [[. 1.
Menpaeneena.

aATOMOB 3JIEMEHTOB TEPBBIX YETHIPEX
NEPHOOB: S-, P- U U-2JIeMEHTHI.
DIIeKTpOHHAass KOH(PUTYpaIus aToma.
OcHOBHOE U BO30YX/IEHHOE
COCTOSIHHE aTOMOB.
3aKOHOMEPHOCTU U3MEHEHUS
CBOMCTB AJIEMEHTOB U UX COCTMHEHUI
o nepuojam u rpynmnam. Ooras
xapakTtepuctruka MetaioB [A—-IITA
TPYIII B CBSI3U C UX MOJIOKEHUEM B
MIePUOIUYECKON CHCTEME
XUMUYECKuX 3yiemeHToB . 1.
MenneneeBa 1 0COOEHHOCTSIMU
CTPOEHHUSI KX aTOMOB.
XapakTepucTrKa MePexXOTHBIX
AJIEMEHTOB (MM, IIMHKA, XpoMa,
)Kesie3a) 10 UX TMOJIOKEHUIO B
IIEPUOIUYECKON CUCTEME
XUMHUYECKHX 3JieMeHTOB [[. 1.
MenpeneeBa 1 0COOCHHOCTSIM
CTPOEHHUSI KX aTOMOB.

OO0m1as XxapakKTepUCTUKA HEMETAIIOB
IVA—VIIA rpymnn B cBs3U € UX
MTOJIOXKEHHUEM B ITEPUONYCCKOM
CHUCTEME XUMUYECKUX AJIIEMEHTOB
J.1. MenneneeBa 1 0COOCHHOCTIMH
CTPOCHHUSI KX aTOMOB.

1.2.

XuUMH4YECKas CBA3b U
CTPOECHUE BEIIECTBA

KoBanenTnas xummaeckas CBA3b, €€
Pa3HOBHIHOCTH M MEXaHHU3MBI
o0Opa3oBaHus. XapaKTEPUCTUKU
KOBQJIEHTHOH CBsI3H (IOJSIPHOCTH U
sHeprus cBsizn). MloHHas CBA3b.
Merannuueckas cBsi3b. BogopoaHas
CBSI3b

OnekTpooTpunareabHOCTh. CTeneHb
OKHCIICHHSI U BaJIEGHTHOCTb
XUMHNYECKUX DJICMEHTOB.

BermectBa MonekynsipHOro u
HEMOJIEKYIISIPHOTO CTpoeHus. Tun
KPUCTAJNTNYECKOH pereTKy.
3aBHCHUMOCTh CBOMCTB BEIIECTB OT UX
COCTaBa U CTPOEHHUSI.

1.3.

XVMHYECKask peaKIusl.
Teopernuecknii marepural.

1.4.

XUMHUUYECKask peaKLUs.
IIpakTrHueckoe 3aHsTHE.
TecToBBINM KOHTPOJIB.

Knaccugukarus Xummuueckux
peaKkurii B HEOPraHMYECKOU U
OpraHMYECKON XUMHHU.

TemoBoit 3 pexT xumuueckon
peaxkuu.

TepMoxuMHuueckrue ypaBHEHUS.
CkopocTb peakiuu, €€ 3aBUCUMOCTb
OT pa3iINyYHbIX (PaKTOPOB.
OO6patumble U HEOOpaTUMBbIE
XUMHUYECKHE peakuu. XUMHUYECKOe




paBHOBecue. CMeleHne
XUMUYECKOTO PaBHOBECHS O]
JIEHCTBUEM Pa3IMUHBIX (PAKTOPOB.
DIIEKTPOTUTHYECKAS JUCCOLIHAITUS
AJIEKTPOJIUTOB B BOJIHBIX PACTBOpax.
CuIbHBIC U CITA0BIC DIICKTPOJIUTHI.
Peakiiun nonHoro oomena. I'unposms
cosieii. Cpesia BOIHBIX PaCTBOPOB:
KHCJIast, HeUTpaiabHas, IMeTOIHAs
Peakimu okuCcIUTEIBHO-
BOCCTaHOBHUTEIbHBIE. Koppo3us
METaJJIOB M CIIOCOOKI 3aIUTHI OT HEE
DIIEKTPOJIN3 PACILUIABOB M pACTBOPOB
(coneit, menoueit, kuciaot). MoHHbIH
(npaBwio B.B. MapkoBHUKOBa) 1
paavKaIbHbIA MEXaHU3MbI PEAKIUI B
OpraHUYECKON XUMUHU

2. Heopranmueckasi XuM

us (5 yacoB, U3 HUX 2 Yaca TEOPHH)

6. 2.1. | Knaccudukanus Kiaccudukanmsi HeOpraHm4ecKux IT. 1u
HEOPraHUYECKUX BemecTs. Homenkiarypa
COEIMHEHMUII. HEOPraHWYECKUX BEIECTB

(TpuBHaNbHAS U
MEXTyHApOIHAS)

7. 2.2. | XapaKkTepHble XUMHYECKUE XapakTepHbIE XUMUYECKUE CBOMCTBA q
CBOMCTBA MPOCTBIX BEUIECTB. | MPOCTHIX BEIIECTB — METAJIJIOB: lu
Teopernueckoe 3aHsTHE. IIEJIOYHBIX, IEJT0YHO3EMEIBbHBIX,

AITIOMUHHUS; IEPEXOJAHBIX METAILIIOB
(Menu, IMHKA, XpoMa, JKeJe3a)

8. 2.3. | XapakTepHble XUMHYECKHE XapakTepHble XUMUYECKUE CBOMCTBA
CBOICTBA MPOCTHIX BEUIECTB. | MIPOCTHIX BEIIECTB — HEMETAJIOB!
[IpakTrUueckoe 3aHsTHE. BOJIOPO/Jia, FAJIOTEHOB, KUCIOPOAa,

cepsl, a3oTa, ¢pocdopa, yrieposa,
KPEMHHSL.

9. 2.4. | XapaKkTepHble XUMHUYECKUE XapakTepHbIE XUMUYECKHE CBOMCTBA g
CBOICTBa COETMHEHUN OKCHJIOB: OCHOBHBIX, aM()OTEPHBIX, 14
XUMHYECKHX 3JIEMEHTOB. KHUCJIOTHBIX.

Teopus. XapakTepHble XUMUUECKHUE CBOMCTBA
OCHOBaHUM U aMPOTEPHBIX
2.5. | XapakTepHble XUMHYECKHE TUAPOKCHUJIOB. XapaKTepHbIE
10. CBOICTBA COETMHEHU I XAMHYECKHE CBOMCTBA KHUCIIOT.
XUMUYECKUX DIIEMEHTOB. XapakTepHble XMMUYECKUE CBOMCTBA
Bremmonuenue 3aganuid. COJICH: CpeHUX, KUCIIBIX, OCHOBHBIX;
(KOHTPOIIB) KOMIUIEKCHBIX (Ha mpUMepe.
COCTMHCHUH ATFOMUHUS U ITUHKA)
B3anMocBs3b pa3auyHbIX KJIACCOB
HEOPraHMYECKUX BEIIECTB.
3. Oprannyeckasi xumus (6 4acoB, U3 HUX 3 Yaca TeOPUH)

11. | 3.1. | Teopust XUMHUYECKOTO Teopust cTpoOeHUST OPraHUIECKNX T. 1u.

ctpoenus A.M.bytneposa. COCIMHEHUI: TOMOJIOTUS U U30MEpUs lu

Homenknatypa. Xum.
CBOMCTBA YIJIEBOJOPOIOB.

(cTpyKTypHasi U IPOCTPAHCTBEHHAS).
B3aumHOe€ BiIMsHUE aTOMOB B
MoJIeKyJax. Tuel cBsi3el B




MOJICKYJIaX OPTaHUYCCKUX BCIICCTB.

12. | 3.2. | Ilpaktuueckoe 3aHATHE HA ['ubpuan3anys aTOMHBIX opOUTaNen
orpeziesieHue CBOWUCTB yraepoaa. Pagukan.

YIJIEBOAOPOAOB M UX @OyHKIIMOHANBHAS TPYIIIa

HOMEHKJIATYpy. (KOHTPOJIb) Knaccudukanus opraHuueckux
BeulecTB. HoMeHnknatypa
OpraHUYECKUX BEIIECTB
(TpuBHaNbHASL U MEXTYHAPOIHAA)
XapakTepHble XUMUYECKUE CBOWCTBA
YIJIEBOAOPOIOB: AJIKAaHOB,
[UKJIOAJIKAaHOB, aJKEHOB, TUEHOB,
QIKHHOB, aPOMaTHUECKUX
YTJIEBOI0POAOB (O€H3071a M TOIyoIa)

13. | 3.3. | XapakTepHble XUM. CBOWCTBAa | XapaKTepHbIC XUMHUUYECKHE cBoicTBa | T. 24
KHCJIOPO/ICOIEPIKAIIUX OpT. IpeJeNbHBIX OTHOATOMHBIX U IT. 29
coenuHeHuil. Teopus. MHOT0aTOMHBIX CIIHPTOB, (heHona.

XapakTepHbIE XUMUYECKUE CBOMCTBA

14. | 3.4. | XapakTepHbIC XHUM. CBOMCTBA | aJbJCTHUJIOB, IPEACIbHBIX
a30TCOJEpPIKAIIHUX OpT. KapOOHOBBIX KHCIIOT, CIIOKHBIX
coenuHeHui. Teopus. 3¢huUpoB.

XapakTepHbIE XUMUYECKUE CBOMCTBA

15. | 3.5. | BeimonHeHue ynpaKHEHUI Ha | a30TCOAEPKAIIMX OPTaHUYECKUX
3HAHUE XUMHUYECKHX CBOMCTB | COEJAMHEHMI: aMUHOB U
KHCIIOPOJICOIEPKALIUX OpT. aMUHOKUCIOT. bronorunuecku
COCTMHEHUH. (KOHTPOJIb) Ba)KHBIE BEIIECTBA: KHUPBI, OCIIKH,

YIIIEBOIbI

16. | 3.6. | BeimosnHeHue ynpaxxHeHui Ha | (MOHOCAaXapuabl, TUCAXaPUIbI,
3HaHWE XUMHUYECKUX CBOMCTB | MOJUCAXaPUIbI).
a30TCOJEPIKAIIUX OpT. B3anMocBsI3b OpraHMueCcKuX
COEIMHECHUM. COEIMHEHUN.

4. Metoapl no3HaHusi B XumMum (8 yacoB, U3 HUX 2 yaca TeOpHH)

17. | 4.1. | DxcnepumeHnTanbHble OCHOBBI | [IpaBuia pa®oThl B 1a00opaTopHH. T. 14.

XUMHH. JlaGoparopHas nocyzaa u I
obopynoBanue. [IpaBuna
0€30MMacHOCTH MpH paboTe ¢
€IKUMU, TOPIOYUMHU ¥ TOKCUYHBIMU

18. | 4.2. | DkcriepuMeEHTaIbHBIE OCHOBEI BELIECTBaMHU, CPEICTBAMU OBITOBOM

XUMUU. Hp AKTHUYCCKOC 3aHATHUC.

XUMHH

Hayunsie MeToab! nccaeoBaHus
XUMHUYECKUX BEILECTB U
npeBpaiieHuii. MeTo bl
paszeneHus cMecel U OUUCTKU
BEILIECTB.

Onpenenenne xapakrepa cpeibl
BOJIHBIX PACTBOPOB BEILIECTB.
WNHpukaTopsl.

KauecTBeHHbIEe peakuu Ha
HEOPraHUYECKUE BEIIECTBA U MOHBI.
Wnentudukanus opraHnyecKux
COEIUHEHHH.

OcHoBHbIE cIOCOOBI MOTY4YeHHUs (B

10




1ab0paTOPUH )

KOHKPETHBIX BEILECTB,
OTHOCSIIMXCS K H3yYCHHBIM
KJIaccaM HEOpraHMYECKHX
COCTUHEHUM.

OcHoBHbIE CTIOCOOBI MOITY4YEHHUS
YTJII€BOJOPOAOB (B J1TAOOPATOPHH ).
OcHoBHbIE CTIOCOOBI MOITY4YEHHUS
KHCJIOPOCOICPIKAIINX
COeMHEHUI B 1a00paTOpHH.

19.

4.3.

OO1ue npecTaBIeHUs O
IPOMBIIIJICHHBIX CIIOCO0ax
HOJTy4YCHHST BOYKHEHIIINX
BEIIIECTB

[Tonatue o Meramypruu: odmue
CIOCOOBI IOJTYYEHHUSI METAJIIIOB.
OOu1ye HayYHbIC IPUHLIMIIBI
XMMHUYECKOI0 IIPOU3BOJICTBA (Ha
IIPUMEPE IPOMBILUIEHHOTO
IIOJIy4YEHUSI aMMHUaKa, CEpHOU
KHCJIOTBI, METaHOJa). XUMUYECKOe
3arpsi3HEHUE

OKPY>KaIOILEl CPelbl U €ro
IIOCJIEICTBHSI.

[IpuponHble HICTOYHUKHU
YTIJIEBOIOPOIOB, UX IepepadoTKa.
BricokoMonekyspHbIe
coennHeHus. Peakunn
IIOJINMEPHU3aLUU U
noNMKoHAeHcauu. [lomumepst.
IInacTMacchl, BOJIOKHA, Kay4yKH.

20.

21.

22.

23.

24.

4.4,

4.5.

4.6.

4.7.

4.8.

Pacuetsl o xumuueckum
dbopMynaM U ypaBHEHUSIM
peakuuii. CriocoObl pereHus
3anad. Teopus.

Pewmenue 3anau. [Ipaktuueckoe
3QHSITUE.

Pemrenue 3aga4 Ha BEIBOJ
MOJIEKYJISIPHOU (POPMYIIBL.
IIpakTrHueckoe 3aHsTHE.

Pemenne 3aaa4 110 HCCKOJIbKUM
YpaBHCHUAM pCaKIUA 1 HA
CMECCH.

Pemenue 3amau Ha
CMEITMBAaHNUE PACTBOPOB,

Brruncnenue maccel
PacTBOPEHHOTO BEIECTBA,
COJIEPIKaIErocs B OIPEIETICHHON
Macce pacTBOpa C U3BECTHOU
MacCOBOM J0JEN.

PacueTbl 00BEMHBIX OTHOIIIEHUI
ra30B MPU XUMUYECKUX PEAKIIHSIX.
Pacuetsl Macchl BeriecTBa Uiu
o0bema razoB 10 U3BECTHOMY
KOJIMYECTBY BEILIECTBA, MACCE UM
00BEMY OJIHOTO U3 YYaCTBYIOIIUX B
peaKIiy BEIIeCTB.

Pacuers! TemnoBoro 3¢ dexra
peaxiuu.

Pacuersr maccol (00beMa,
KOJINYECTBA BEILIECTBA)
MIPOJYKTOB PEAKIMH, €CIIU OJTHO U3
BEIIIECTB J1aHO B U30BITKE (MMeEeT
MIPUMECH).

Pacuertsr macchl (00beMa,
KOJIMYECTBA BEIIECTBA) MIPOAYKTA
peaxkLuu, €Ciiu OJTHO U3 BELLECTB
JTaHO B BUJIE pacTBOpa C
ONPEACIEHHON MacCOBOU JT0JIEN
PacTBOPEHHOT'O BEIIECTBA.

11




OnpeAesIeHue MacCOBOM 101
BEILIECTB B paCTBOPE.

Haxoxaenne MosekyisipHOit
(opMyJIBI BEIIECTBA.

Pacuetsl MmaccoBoil min 00BEeMHON
JI0JIA BBIXOJ1a MPOJIYKTA PEAKLUH OT
TEOPETUYECKH BO3MOXHOTO.
Pacuersl maccoBoil 1osu (Macchl)
XUMHUYECKOT0 COCTUHEHHS B CMECH.

(10 yacoB, U3 HUX 34 Teopun)

5. Ioaxoabl K BHINOJHEHUIO 321aHUIi OBBIINIEHHOT0 YPOBHSI CJIOKHOCTH

25. | 5.1. | Ilogxomnpl K BBIIOJIHEHUIO PacnipocTpaneHHBIC OKUCTUTENH U T.1
3aJJaHUi Ha COCTABIICHHE BoccTtaHoButeau. Ilopenenue I1.2
YpaBHEHUS OKHCIUTEIBHO- IepMaHTaHaTa Kajaus ¥ Juxpomara
BOCCTAaHOBUTEJIPHON PEaKIMH. | aMMOHHSI B Pa3HBIX CPeJlaX, CIOCOOBI
Teopwus. OTpeIeTICHUS MTPOTYKTOB PEAKIIUH,

METO/Ibl AIEKTPOHHOTO OajilaHca 1

26. | 5.2. | BrimonHenue 3aganuii Ha HOHHO-3JIEKTPOHHBIA METO/I.
COCTaBJICHHE U pa3doop
OKHCJIUTENBHO-

BOCCTaHOBUTEIBHBIX
peakuui. [Ipaktuyeckoe
BBITIOJTHCHHE YIIPAKHCHHM.

27. | 5.3. | Pemenue 3aganuii Ha
coctaBieaue OBP.
IIpakTHuecKkoe BBIITOJIHEHUE
yIpaxxHeHUH. (KOHTPOJIb
3HaHHIA)

28. | 5.4. | Ilonxonsl K BBIIOJHEHUO KauectBennsie peakuuu Ha KaTuoHsl | T.1.
3a/laHuil Ha YCTAaHOBJICHHE Y aHWOHBI, TPU3HAKNA KOHKPETHBIX I1.2.
TEHETUYECKOM CBSI3U MEXTY XUMHUYECKUX BEIIECTB (IIBET,
OpPTaHWYECKUMH BEIIECCTBAMH. | arperaTHOE COCTOSIHHE,

Teopus. pPacTBOPUMOCTb, 3amax u 1p),
WHIMBUTyaJIbHbIC PU3HAKH U

29. | 5.5. | BeimonHeHue 3aganuii Ha 0COOCHHOCTH HEKOTOPBIX
BBINIOJIHEHHUE LEMTOYEK coeguHeHN. BO3M0OKHOCTH
MpEeBpaIeHU OPraHUYEeCKUX | MPAKTHYECKOTO MPEBPAICHUS
COCUHEHUIA. BEIICCTB, TCHETHUECKUE CBS3H MEXKTY

HEOPraHMYECKUMHU BEUIECTBAMH,

30. | 5.6. | Pemenue nenouex COCTaBJICHUE YpaBHEHHUH PEaKIIHid,
IIPEBPALCHUN C y4aCTHEM croco0sl mo60pa K03(hPUIMEHTOB.
OpPTaHWYECKUX BEIIECTB.

(KOHTPOJIb 3HAHUI)

31. | 5.7. | ITogxoasl K BEITIOJHEHUIO 3HaHHE TeHETUYECKOU CBSI3U MEKIY T.1q
3aJaHUM Ha COCTABJICHUE KJIACCaMH OPTaHUYECKHX I1.24.
YpaBHCHUU XHMHUYECKUX COCTMHEHWH, HHTUBUTyaThHBIX
peaKkuuii ¢ yyacTueM 0COOCHHOCTEH MOBeICHUS
HEOPTaHMYECKUX BEIIECTB MO0 | KOHKPETHBIX OPT. COCTMHCHHIA.

UX OMUCaHuio. Teopus. CocTaBieHHe CIOXKHBIX YPaBHEHHMA
peakiuii, crrocoos! moadopa

32. | 5.8. | BrimonHeHue 3aqaHuii Ha KOd((HUITMEHTOB.

COCTABJICHUE YPAaBHEHUI
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XUMHYECKUX PEAKIUH ¢
y4aCTHEM HEOPTaHMYECKUX
BEIIIECTB 110 X OIMCAHHIO.
IIpakTHuecKkoe BBIIIOJIHEHUE
3aJaHUN.

33. | 5.9. | Pemenue 3amanuii Ha
COCTaBJICHUE YPABHECHUI
XUMUYECKHUX PEaKLUi ¢
y4aCTHEM HEOPTaHUYECKHUX
BEIISCTB 110 UX OIMCAHHMIO.
(KOHTpPOJIb 3HAHMIA)

34 | 5.10. | [IpoOHBIi 5K3aMeH C UCIOJIB30BAaHUEM JAUATHOCTUYECKHUX padboT 2022r

Bcero: Teopernyeckux 3ansarmii 11 34 yaca
IIpakTHYecKuX 3aHATHH 23

5.MeT0[mqec1cne U OIICHOYHBIC MaTEepPHAJIbI

1. Xwumwmsa: YriyOnennsnii ypoBenb: 10 kmace: yue6nuk /B. B. Epemun, H.E. Ky3pmenxo,
B.U. Tepenun, A.A. llpo3nos, B.B. JIyaun; nmox pea. B.B.JIlyauna — 6-e uz, nmepepad. —
M.: Ipoda, 2019.

2. Xumwmst: YrinyOnensblid ypoBeHs: 11 kmacc: yueOnuk /B. B. Epemun, H.E. Ky3pmenko,
B.U. Tepenun, A.A. lpo3znos, B.B. Jlynun; nox pen. B.B.Jlynuna — 7-e uzn, nepepad. —
M.: Ipoda, 2020.

3. T'abpuensu O.C. Xwummsa. 11 xmacc. Yueb. [nsa oO6meoOpa3. yupexneHuin /
O.C.I'abpuensn, I'.I".JIpicoBa. — 2-e u3n., ucnp. — M.: Ipoda, 2002.

4. Xwumwms. 10 kmacc: yue6. s obmeoopas. yupexaenuii / O.C.I'abpuensu, @.H.Mackaes,
C.IO.ITonomapes, B.1.Tepenun; nmox pen. B.M.Tepeanna. — 3-¢ uzj., crepeorur. — M.:
Hpoda, 2002.

5. AxmeroB M.A. EI'D no xumuu: pe3yapTaTbl U METOJAMKA MOJATOTOBKH BBITYCKHUKOB. —
Vinpguosck: YUIIK ITPO, 2004.- 150c.

6. Tabpuensu O.C., Pemreros I1.B., OctpoymoB WN.I'. u n1p. ['oToBHMCS K eTUHOMY
rocy/1apCTBEHHOMY 3k3aMeHy. Xumus. M.: [lpoga, 2003.

7. Enunblil rocynapcTBeHHBIN 3k3aMeH. Xumust. Metoaudeckoe nocooue. [lon pen.
IT.A.OpxexoBckoro, A.A.Kasepunoit. M.: Mxxuiia, 2004.

8. EI'D — 2016. Xummus. Tematnueckue tpeHupoBounslie 3amanus/ M.A. CokonoBa — M.:
ACT: Actpens, 2020. .

9. KopampuykoBa O.B. Yuucek pemarts 3amaun no xumuu. — M.: Ilomatyp, 1999. — 175c.
10. Penerutop mo xumun/ H.A. benoB — M.: ACT: Actpens, 2011. — 294c.

11. Xumus: [lonnsni crnpaBoyHuk s moarotoBku k EI'D/ P.A. Jlugun — M.: ACT:
Actpens, 2009. — 286, (2)c.

12. Xomuenko I'.I1. Tlocobne mo xumuu Juist moctynatomux B BY3er.- M.: HoBas BosHa,
1996.-462c.
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13. Tamkoga, Jlronmuna MBanosua. EI'D 2021. Xumus : coopuuk 3amanuii : 600 3amanuii ¢

orBeramu / JI. U. IlamkoBa. — Mocksa : Dxcemo, 2020. — 304 ¢. — (EI'D. CoopHuk
3a1aHui).

14. Mengenes FO.H. EI'D 2023. Xumusi. TunoBbie BApUaHTHI SK3aMEHALIMOHHBIX 3aJaHU OT

paspabotuukos EI'D. / FO.H.Mexasenes. — M.: U3narenscTBo «DK3ameny, 2023.

6.1{u¢poBbie 0Opa3oBaTe/ibHbIE PeCypPchl 1 HHTEPHET - pecypchbl:

1.

http://metodist.lbz.ru/content/videocourse.php Buneoneknuu «ITogroroska x I'MA u
EI'D mo xumumy» pa3merieHsl Ha caiite Metoandeckoi ciyx0b1 uznarensctsa BMHOM B

paznene «Tenekypco» B ioapasaene «Bumeonekimm»

http://fipi.ru  — denepanbHBIA HHCTUTYT MEIATOTHYCCKUX U3MEPEHHUH - JOKYMEHTBI,
KOIU(PHUKATOPHI, CrICIIU(UKAIINN IEMO-BEPCUH.

http://ege.edu.ru — nopran Equnoro ['ocynapctBeHHOr0 JK3aMeHa, TOKYMEHTHI,
JIEMOHCTPAIIMOHHBIEC TECTHI, BOMPOCHI  OTBETHI, (HOPYMBI.

http://kontren.narod.ru — caiit «KoHTpeH» - nH(OpMALIHS 10 OPraHU3aHUU U TIOTOTOBKE
k EI'D o xuMuu, TUTIBI 33/1aHUH, y4eOHas JIUTEpaTypa, BOMPOCHI U OTBETHI,
UHTEPAKTUBHBIC TECTHI.

http://www.egesha.ru/  Eremia Py
https://chem-ege.sdamgia.ru/ Pemry ET'D. Xumus.

https://chemege.ru/materials/  Teopernueckue MaTepuabl U IPUMEPHI 3aaHHIA 110
XUMHH C PEIICHUSIMHU

https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege#!/tab/173765699-4 OTkpeITHIii OaHK
s3agaduii EI'D o xumun
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