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IHosicHuTeIbHAS 3aNIUCKA

PaGouas mnporpamma paspaboraHa B COOTBETCTBUM C HOPMAaTHUBHO-IIPABOBBIMU
JIOKyMEHTaMHU:
1. ®epepanbublii 3akoH «O06 obpasoBanuu B Poccuiickoit denepanum» ot 29.12.2012

N 273-®3 (pen. ot 12.05.2019r.)

2. @enepa’dbHBII TOCYAAPCTBEHHBIM 00pa30BaTENbHBIA CTAHAAPT CPEIHErO  OOIIEero
0o0pa3oBaHus, YTBEpKAEHHBIA MIPUKA30M MUHHCTEpPCTBA 00pa3oBaHUs U Hayku PO
ot 17.05.2012 r. Ne 413 (penakmust ot 29.06.2017 1.)

3. CanlluH 2.4.2.2821-10 «CaHuTapHO-310HIEMHUOJIOTHYECKIE TPEOOBAHUS K YCIOBUSIM
U OpraHu3anuu oO0y4deHHUs B 00IIe00pa3oBaTENbHBIX YUPEKICHUSIX» (YTBEPHKICHBI
[IOCTaHOBJIEHHEM [ JTaBHOTO rocyjapcTBEHHOro canutapHoro Bpada P® ot 29 nexabps
2010r. Nel89, 3apeructpupoBaHHbiM B Muntocte Poccum 3 mapra 2011r.,
peructpanroHHbii Homep 1993 ¢ u3meHeHusiMu u onojgHeHusMu ot 29 urons 2011r.,
25 nexabps 2013r., 24 HOs0ps 201571.)

4. OcHOBHOM 00pa3oBaTeNbHONW MpOTpaMMbl cpeanero obmiero obpaszoBanus ['BOY
Ccoll «OL» wumenun I'epos Coerckoro Coroza [lroarokuna [.K. c. Crapoe
OuTe0eHbKIMHO

OOpazoBatenbHbli IIpoLecc o0ecreurnBaeTcs y4eOHUKaMU, BXOJSALUIMMH B JEHCTBYIOLIUI
benepanbHbIi IepeYeHb YIEOHUKOB.
[lepeueHp y4eOHUKOB €KETOTHO YTBEPXKIACTCS IPUKA30M JAUPEKTOPA IO HIKOJIE.

[Ipemyaraemass mporpamMma MO XUMHU PACKPBIBAET COJEPKaHHE OOYUCHUS XUMUU
yuamuxcs 10 kmaccoB 061eo0pa3zoBaTeNbHBIX OpraHU3aIMil Ha YTITyOJIEHHOM YPOBHE.
OcCo0eHHOCTH CTPYKTYPBI M JIOTUKHU NMOCTPOEHUs Kypca xumuu jguHun Jlyauna B.B.
OTJIMYAKOTCSI OT AHAJIOTMYHBIX COYETAHHMEM HAYYHOW CTPOrOCTH HU3JIOKEHUS M IIUPOKOU
HAaIpPaBJIECHHOCTHIO HA MPUMEHEHUE XUMUYECKUX 3HAHUI B TTOBCETHEBHOM KU3HU U B )KU3HU
oOmiectBa. B y4yeOHHMKaxX peanu3yeTcsi CHCTEMHO-AESTEIbHOCTHBIN MOAXOMA, JEeXaluil B
ocHoBe ®I'OC. DTOT MOAX0J OPUEHTHPOBAH HA KOHKPETHBIE PE3yNbTaThl 00pa30BaHUs, KaK
CUCTEMOOOpa3yIONINii KOMIOHEHT CTaHIapTa, I/ie Pa3BUTHE JIMYHOCTH Y4YaIerocsi Ha OCHOBE
YCBOEHUSI YHUBEPCAJIbHBIX YUECOHBIX NEHCTBHIM, TO3HAHUS U OCBOCHUSI MUPA COCTABIISIET 1€
U OCHOBHOH pe3ynbTar oOpazoBaHus. CHucTeMaTHYeCKHil Kypc opraHuyeckoil xumuu B 10
KJlJacCe Ha4yMHAeT pa3Jiel, HalpaBJIEHHbIM Ha 00OOIIeHHE W MOBTOPEHHE MOJYyYEHHBIX B
OCHOBHOI1 1IKOJIe 3HaHUI. B HeM Takke MaroTcs Te CBEACHMs M3 OOIIed U HeOpraHHYeCKOn
XUMHH, KOTOpPhIE HEOOXOMMMBI JIi HM3yYEHUS OPraHWYECKONW XWMHU, HO HE BOILIA B
porpaMmy OCHOBHOW MIKOJbL. Kypc opraHnyeckoil XMMHUU TMOCTPOEH TpaauimoHHO. OH
HAYMHAETCS C OCHOBHBIX IOHSTUH OPraHMYECKOM XUMHH, 3aTEM M3JIaraeTcs CTPYKTypHas
TEOpUs OPraHUYECKUX COCIMHEHUM, PAaCCMATpPUBAETCA HX JJIEKTPOHHOE cTpoeHue. Ilorom
M3y4alOTCAd  BaXKHEHIIME  KJIACChl ~ OPraHMYEeCKUX  COEAMHEHMM: YTJIEBOIOPOIbI,
KHUCJIOPOACOAEPKALLINE COCIUHEHMS, az3oT- u cepocoiepKallne COE€IUHECHHUS.
CucreMaTu4ecKkoe H3J10KEHUE CTPOEHUS U CBOWCTB OPraHMYECKHX COCIMHEHUU IMO3BOJISET
nepeT K OWOJIOTMYECKHM AaKTUBHBIM BeIIeCTBaM — YIJIeBOJAM, JKUpaMm, OelmkaM |
HYKJICMHOBBIM ~KHCJIOTaM. 3aKaHYMBAETCA KypC OpPraHWYEeCKON XHWMHHM pacCcKa3oM O
MOJIMMEPAX U UX UCIIOIB30BAHUH B OBITY U B TEXHUKE.

Hacrosimass mporpamma peanusyeT oO0IIuMe LedH CpeaHero (MOJIHOro) oOInero
o0pa3oBaHusi, aBTOPCKHE MJEH Pa3BHBAIOIIET0, COBPEMEHHOIO, HAaydyHO OOOCHOBAaHHOIO
Kypca XUMHUH, BHYTPUIIPEAMETHBIE U MEXIIPEAMETHbIE CBs3U. [IporpamMma npenycMaTpuBacT



(dopMHpOBaHNE YHHUBEPCATBHBIX y4EOHBIX IEHCTBUH yyalluxcs, MO3BOJSET OCYIIECTBIIATH
CUCTEMHO-/ICITEIIbHOCTHBII W  NPaKTUKO-OPUEHTHUPOBAHHBIA MOAXOABI B OOYYEHHUHU.
[TporpamMma na€r pacnpenesieHue ydyeOHbIX 4acoB 10 pas3zesiaM Kypca, MOCIe10BaTeIbHOCTh
W3Y4YEHUSI TEM U PaA3JIENIOB C YUYETOM MEXIPEAMETHBIX U BHYTPUIIPEAMETHBIX CBS3€H, JOTUKH
y4eOHOro TMpoIecca, BO3pPACTHBIX OCOOCHHOCTEW ydvammxca. B mporpamme omnpenenéH
nepeyeHb JEMOHCTpAIHii, JIabOpaTOPHBIX OMBITOB, MPAKTHUECKUX 3aHATHH U PacuETHBIX
3a/1a4.

Briax yuyeOHOro mpeamera B JOCTH:KeHHe Ilesiell cpeaHero (IOJIHOT0) o0miero
o0pa3oBaHus.

Cpennee (mosHoe) o01iee 0Opa3oBaHUE — TPEThsI, 3aKIIOUYUTENIbHAS CTYIIEHb 00IIEro
oOpazoBanus. OHON U3 BaKHEMINX 3aja4 3TOro 3Tala SBJISETCS MOJArOTOBKA ydyaluXcs K
OCO3HAHHOMY U OTBETCTBEHHOMY BBIOOPY J>KM3HEHHOTO M MNPOQPECCHOHAIBHOIO IYTH.
Vyamuecss [OJKHBI HaydyUThCS CaMOCTOSITENIBHO CTAaBUTh LEIW W ONPENEIATh IYTH HX
JOCTHKEHUS, MCIOJB30BaTh MPUOOPETEHHBIN B IIKOJIE OMBIT ACSITEIbHOCTH B peEalbHOMN
KHU3HH, 32 paMKaMu y4eOHOTo mpoliecca.

I'naBHbIe Hesu cpeaHero (MOJHOro) 00mero o0pa3oBaHus:

1. @®opmupoBaHHE IIEJIOCTHOIO HPEJICTaBICHUS] O MHUpPE, OCHOBAaHHOIO Ha
NPUOOPETEHHBIX 3HAHUAX, YMEHUAX U CIIOCO0aX JIESTEIBHOCTH.

2. ITlpmoOpereHue ombITa Pa3HOOOPA3HOW JEATEIHHOCTH, ONBITA TIO3HAHHS U
CaMOIIO3HAHUA.

3. IloaroroBka K OCYUIECTBJIEHHIO OCO3HAHHOIO BbIOOpa HWHAMBHUAYaJIbHOMN
00pa3oBaTenbHOIN WU NpOoPeCCHOHATBHONU TPACKTOPHH.

esin u3y4yeHusi XMMUM B cpeHel (ITOJTHOM) HIKOJIe

1. ®opmupoBaHue yMEHHS BHAETh U MOHUMATh IIEHHOCTh 00pa30BaHUs, 3HAUMMOCTh
XUMHYECKOTO 3HAHUS JUIS KaKIOrO YelIOBEKa, HE3aBHCHMO OT €ro MpodecCHOHATbHOU
JIeATEIbHOCTH;

2. ®opMHpoBaHHE YMEHHUS pa3in4arh (DaKTbl M OIEHKH, CPAaBHUBATH OIICHOYHBIC
BBIBOJIbI, BUJIETh HX CBS3b C KPUTEPUSMU OLEHOK M CBS3b KPUTEPUEB C OINPEACICHHOU
CUCTEMOH ILIeHHOCTEH, POpPMYIHPOBAaTH U 0OOCHOBBIBATH COOCTBEHHYIO MO3UIIMIO;

3. @opMuUpPOBaHUE LEIOCTHOIO MPEACTABICHUS O MUPE U POJM XUMHHM B CO3JIaHUU
COBPEMEHHOM €CTECTBEHHOHAayYHOW KapTUHBI MHUpPA; YMEHHUS OOBACHATH OOBEKTH U
IpOIECChl  OKpY’Karolleld JeHCTBUTENBbHOCTH (IPUPOJHOM, COLMAIBHOW, KYJIbTYPHOM,
TEXHUUYECKOH Cpefibl), UCIIONIb3Ys Ui ’TOTO XUMUUECKHUE 3HAHUS,

4. TlpuoOpereHue oOIbITa pa3HOOOpPa3HOW JEATENIHOCTH, ONbITA MO3HAHUSA H
CaMOIIO3HAHUS; KIIFOUEBBIX HABBIKOB, UMEIOIIMX YHUBEPCAJIbHOE 3HAUEHUE JJIS Pa3IUYHBIX
BUJIOB JICATEIHHOCTH (HABBHIKOB PELICHUS MPOOIeM, MPUHATUS PEUICHUH, MONCKa, aHaTn3a U
00paboTkn HHQOpPMAIMK, KOMMYHUKATHBHBIX HAaBBIKOB, HAaBBIKOB H3MEPEHHI, HaBBIKOB
COTPYAHHUYECTBA, HABBIKOB O€30MaCHOI0 OOPAIEHNUs C BELIECTBaMU B ITOBCEITHEBHOMN JKHU3HN).

B yueGHOM mnaHe cpeaHed (MOJHOM) IIKOJABI XUMHS BKJIOYEHA B pasfel
«EctectBenHble Hayku». [Iporpamma mo XuMHMM [Ais8 cpelHero (IMOJHOro) oOIIero
oOpa3zoBaHusi Ha yriayOJeHHOM ypoBHe paccumTaHa Ha 102 waca (3 dvaca B Heaemo, B
NpOoPUILHOM ecTeCTBEHHOHAY4YHOM Kkiiacce). OObeM cojepKaHus HE YMEHbIIEH U
COOTBETCTBYET TpeOOBaHUSIM CTaHApTA.

KonTposs 3a ypoBHeM 3HaHMH ydalmuxcs [peAyCMaTpUBAET IPOBEACHUE
CaMOCTOSITENIbHBIX, IPAKTUYECKUX, KOHTPOJIBHBIX pabOT IO TEMaM.



Ilnanupyemblie pe3yabTaTbl OCBOCHHS Y4eOHOr0 mpeaMera «XUMHUsD)

Ha yriiy0JIeHHOM YPOBHE CpelHero o0mero oo0pa3zoBaHusi

1. Ilnanupyemble JHYHOCTHbIEC PE3VJbTATHI OCBOCHUS Y4YeOHOIo mpeaMeTa
«XuMus» Ha yriay0JieHHOM ypOBHe

1) 6 cihepe omnowenuii obyuarowuxcs k cebe, Kk c60emy 300p08bi0, K NOZHAHUIO CeOL.

— MPUHATHE W pean3alyio [IEHHOCTEH 3I0pOBOTO M 0e30MacHOro odpasza KHU3HH,
OepexHOe, OTBETCTBEHHOE M KOMIIETEHTHOE OTHOILIEHUE K COOCTBEHHOMY (DHU3HUECKOMY U
MICHXOJIOTHYECKOMY 370POBBIO;

— HEMpPUATHE BPEAHBIX MPUBbIUEK: KYPEHHUSI, YIIOTPEOIECHUS aJIKOT0JIsl, HAPKOTHKOB;

2) 8 chepe omHoweHUll 00YUAIOWUXC K OKPYIACAIOUEMY MUPY, K JHCUBOU Npupooe,
Xy002cecmeeHHol Kyibmype:

— MHPOBO33PECHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH,
3HAYUMOCTh HAyKH, TOTOBHOCTh K HAYYHO-TEXHMYECKOMY TBOPYECTBY, BIIaJICHUE
JIOCTOBEpHON uH(pOpManueld O TEePeIoBBIX JOCTHKCHHUSIX W OTKPBITUSX MHPOBOH U
OTEUECTBEHHOW HAyKH, 3aMHTEPECOBAHHOCTh B HAYYHBIX 3HAHMUSIX 00 YCTpOWCTBE MHpa H
00I11eCTBA;

— TOTOBHOCTh M CHOCOOHOCTH K 0Opa3oBaHHUIO, B TOM YHCIIE CaMOOOpa30BaHHUIO, Ha
MPOTSHKCHUHM BCEH JKU3HH, CO3HATEIHHOE OTHOIICHHE K HEMPEPHIBHOMY OOPa30BAHHIO KaK
YCIIOBUIO yCIIEUTHON MpodeccnoHanbHOM U 00IIECTBEHHON ASITETbHOCTH;

— 9JKOJIOTHYECKasl KYJIbTypa, OCpeKHOE OTHOIICHUE K POJHOHN 3eMJie, MPUPOTHBIM
OorarctBam Poccuu u Mupa, HOHUMaHUE BIUSHUS COIMATbHO-DKOHOMUYECKHX MPOIIECCOB Ha
COCTOSTHUE TIPUPOJTHOW M COIHMAIBLHOW CPEIbl, OTBETCTBEHHOCTH 33 COCTOSHUE TPUPOTHBIX
PECYPCOB, YMEHHI 1 HABBIKOB PA3yMHOI'O MPUPOAOIOJIL30BAHUS, HETEPIUMOTO OTHOIICHHUS K
JIEHCTBUSAM,

MPUHOCSIINM Bpel SKOJOTHH; MPUOOPETEHHE OMbITA SKOJOTOHANPABICHHON AESITENEHOCTH;
3) 6 cghepe omnowenuii obyuarowuxcs Kk mpyoy, 8 cghepe coyuanbHO-3KOHOMULECKUX

OMHOUEHULL:

— OCO3HaHHBIN BRIOOP Oyaymied mpodeccuu Kak MyTh M CIOCO0 peain3aluu COOCTBEHHBIX

YKU3HEHHBIX TUIaHOB;

— TOTOBHOCTh OOYyYaroOmUXcs K TPYAOBOH Mpo(ecCHOHAIBHON MACSITEIPHOCTH KakKk K

BO3MOXKHOCTH  y4acTUs B pEIICHHH JIMYHBIX, OOIIECTBEHHBIX, TOCYAAPCTBEHHBIX,

oOLIeHaIMOHATBHBIX POOIIEM;

— TOTPeOHOCTh TPYAUTHCS, YBOKEHHUE K TPYAY U JIOISM TPYAa, TPYIOBBIM JOCTHKEHUSM,

TO0OpPOCOBECTHOE, OTBETCTBEHHOE W TBOPYECKOE OTHOIICHWE K Pa3HBIM BHJAM TPYIOBOH

JESTSIILHOCTH.

2. Ilnanupyemble MeTanpeIMeTHbIE Pe3VJIbTATHLI OCBOEHHSI Y4eOHOro mpeaMera

«XuMus» Ha Yrjay0JeHHOM YPOBHE IPE/ICTaBICHBI TpeMsl IPyNNaMH YHHBEPCAJIbHBIX

yueOHbIx peiicreuii (YY ).

1. Pecynamuenvie ynugepcanvnsle yuednole oeiicmeus

Buinyckuux nayuumes:

— CaMOCTOSTEIBHO OINPEACIATh IIeNIA, CTaBUTh W (HOPMYJIHPOBATh COOCTBEHHBIC 3a/1a4U B

00pa30BaTeNbHON 1eATEeTPHOCTH U JKU3HEHHBIX CUTYaIUsX;

— OIICHWBATh PECYpChbl, B TOM UYHCJIC BpeMs H JPYrHe HEMaTepHAIbHBIC pPECypChl,

HEOOXOIUMBIE JJIs JOCTHKESHHSI IIOCTAaBICHHON paHee Ielu;

— CONOCTAaBJIATh HMMEIOIIHECS BO3MOXHOCTH M HEOOXOJWMBIC JUISl JTOCTIDKEHUS IIeNN

pecypcsl;

— OpraHu30BbIBaTh 3()PEKTUBHBIA IMOUCK PECYPCOB, HEOOXOIUMBIX JUIS JIOCTHIKCHUS

MOCTaBIICHHOMW 1ETH;

— ONPEAEIISITh HECKOJIBKO MyTEH JOCTUKEHUS TOCTABICHHOW 11€JIH;

— BBIOMpAaTh ONTHUMAIBHBIM TYTh JOCTHKEHHMS Melu ¢ ydeToM d(hPeKkTuBHOCTH

pPacxoI0BaHUs PECYPCOB U OCHOBBIBASICH HA COOOPAKEHUSIX STUKHA U MOPAIIH;

— 3aJaBaTh MapaMeTpbl U KPUTEPUHU, IO KOTOPHIM MOXKHO OIpPENeInTh, 4YTO IEhb

JIOCTUTHYTA;




— COMNOCTABJIATH MOJTYYEHHBIN Pe3yNbTaT AEATEIBHOCTH C IOCTABJIEHHON 3apaHee LIETbIO;

— OLICHMBATh MOCIEACTBUS JOCTH)KEHUS IOCTaBJIEHHON LIENH B AEATENbHOCTH, COOCTBEHHOM
YKU3HU U )KU3HU OKPYXKAIOUIUX JTIOACH.

2. Ilo3nasamenvhuvie yHusepcanvhvie yuednvie 0elicmeus

Buinycknux nayuumcs.

— KPUTUYECKH OLICHUBATh U HHTEPIPETUPOBATH HHPOPMALIUIO C Pa3HBIX MO3ULIMIA;

— pacno3HaBaTh ¥ (PUKCHPOBATH MPOTUBOPEUHS B MHPOPMALIMOHHBIX HCTOYHHUKAX;

— HCIOJIb30BaTh pa3iM4yHble MOJEIbHO-CXEMAaTUYECKHE CpPEACTBAa MJIA IPEACTaBICHUS
BBISIBIICHHBIX B MH(POPMALIMOHHBIX HCTOUHUKAX TPOTHBOPEUHIA;

— OCYILECTBJIATh Pa3BEPHYThIH MHPOPMALMOHHBIA TOUCK U CTAaBUTh HA €r0 OCHOBE HOBBIE
(yueOHBbIC M TIO3HABATEIILHEIC) 33/1a4H;

— UCKaTh U HAXOJUTh 0000IIEHHbIE CIOCOOBI PELLICHHs 3a/1a4;

— MPUBOJUTH KPUTUYECKUE apTyMEHTHI KaK B OTHOIICHHH COOCTBEHHOTO CYXJICHUS, TaK U B
OTHOUIIECHUHU JIEUCTBUM U CYXKJICHHUI APYroro;

— aHATU3UPOBATh U PE0OPa30BHIBATH MPOOIEMHO-TIPOTUBOPEUNBLIC CUTYAIIHH;

— BBIXO/IUTh 33 PaMKHM Y4e€OHOIro IpeaMeTa U OCYIIECTBIIATH LEJEeHANPABICHHBIM MOMCK
BO3MOYXHOCTH IIMPOKOTO TIEPEHOCA CPEJICTB U CLIOCOOOB JICHCTBHUS;

— BBICTPaMBaTh MHIMBUAYAIbHYIO 00pa30BaTENIbHYIO TPACKTOPUIO, YUUTHIBAST OIpaHUYCHHUS
CO CTOPOHBI APYTUX YYACTHUKOB U PECYPCHBIE OTPAHUYEHUS;

— MEHATh M YJEepXHUBaTh pa3Hble IO3MLUU B IO3HABATEIBHOM JAeATeNbHOCTU (OBITh
YUYEHUKOM U yuduTeneMm; (OopMyaupoBaTh 0Opa30BaTENIbHBI 3allpoCc U BBIIOJHATH
KOHCYJIbTaTUBHbIE (DYHKIMM CaMOCTOATENIbHO; CTaBUTh HpobiemMy M paboTaTh Haja ee
pelIeHrEeM; YIIPaBIsATh COBMECTHOM 1103HABATEIbHON AESTEIbHOCTHIO U OTUMHSITHCS).

3. KommyHnukamuenuvie ynueepcaivhole yuednvle 0eiicmeus

Buinycknux nayuumes:

— OCYILECTBJIATh JI€JIOBYI0 KOMMYHMKAIIMIO, KAK CO CBEPCTHUKAMH, TaK U CO B3POCIBIMU
(xak BHYTpu 00pa30BaTeIbHOM OpraHu3aluy, Tak U 3a e IpeesiaMu);

— TMpH OCYLIECTBICHUM TPYMNIOBOM paboThl OBITH KaK PYKOBOJAUTENEM, TaK U YJICHOM
IPOEKTHOM KOMaHJIIbl B pa3HbIX poOJsAX (FE€HepaTOpoM HJIEH, KPUTUKOM, HCIIOIHHUTEIEM,
IPE3EHTYIOUIMM U T. J1.); — Pa3BEPHYTO, JIOTHYHO M TOYHO M3JIaraTh CBOIO TOUKY 3pEHHUs C
HCIIOJIb30BaHUEM a/IEKBAaTHBIX (YCTHBIX U MUCbMEHHBIX) SA3BIKOBBIX CPENICTB;

— pacmo3HaBaTh KOH(IMKTOI€HHBbIE CHUTYallud W MpeloTBpaliaTh KOHQIMKTBI 10 HX
aKTUBHON (a3pl; — KOOPAMHUPOBATh W BBINOJHATH PabOTy B YCIOBUSX BUPTYaJbHOTO
B3aUMO/IeHCTBUA (MJTM COUYETaHMS PEaIbHOI0 U BUPTYaJIbHOTO);

— COIVIaCOBBIBATh MO3MIIMM WIEHOB KOMaHJbl B IIpolecce paboThl HajA OOMIUM
HPOAYKTOM/pELICHUEM;

— TMPEACTaBIATh MyOIMYHO pe3yNIbTaThl HHAUBUAYAIbHON U TPYNIIOBOM EATEIbHOCTH, KaK
nepe] 3HaKOMOM, Tak U Iiepel] HE3HAKOMOM ayJUTOPHUEH;

— mnoaluparh NApTHEPOB JUId JEJIOBOM KOMMYHMKAIMM, HCXOJs M3 COOOpakeHUH
pE3yJIbTaTUBHOCTH B3aUMOJEICTBHS, a HE JINYHBIX CUMITATUI;

— BOCIIPUHUMATh KPUTHYECKHE 3aMEYaHMsI KaK Pecypc COOCTBEHHOI'O pa3BUTHS; — TOYHO U
eMKO (pOopMyITUpOBaTh Kak KPUTUUYECKHUE, TaK U 0J00pUTEIbHBIC 3aMEUaHUsI B aJpec JAPYrHx
J0fel B paMKax JenoBoMl M oOpa3oBaTeNbHOM KOMMYHHMKAluu, u30eras Npud 3TOM
JMYHOCTHBIX OLIEHOYHBIX CYXIECHUH.

3. [lnanupyemble NpeIMeTHbIE Pe3YIbTATHI 0CBOEHUsI Y4eOHOro npeaMera « XMMHsD> Ha
yriiy0JIecHHOM ypOBHe

B pesynbrare usydeHus y4yeOHOro mnpeamera «XHMHs» HAa YpPOBHE CpEIHEro OOIIEero
00pa30BaHUs BBITYCKHUK Ha YTIyO0JIEHHOM YPOBHE HAYUUTCS:

— packphIBaTh Ha MPUMeEpPax poJib XUMUHM B (POPMHUPOBAHUN COBPEMEHHOI HaAyYHON KapTHHBI
MHUpPa U B MPAKTUYECKON JIEATEIBHOCTH YEJIOBEKA, B3aMMOCBA3b MEXIY XUMHEH U JIPYyrUMHU
€CTECTBEHHBIMU HayKaMH;




— COIIOCTABJIATh MCTOPUYECKHE BEXM Pa3BUTHSI XMUMHMHU C HUCTOPHMYECKMMM IIEpHUOAAMU
pa3BUTHA NPOMBIIUICHHOCTH U HAYKH U IIPOBEJCHUS aHAJIN3a COCTOSHMS, IIyTE€H Pa3BUTH
HayKU U TEXHOJIOTHH;

— AQHAJIU3UPOBATh COCTAB, CTPOCHUE U CBOMCTBA BEILECTB, IPUMEHSIS MTOJIOKEHHSI OCHOBHBIX
XUMHUYECKHUX TEOPUM: XMMHUYECKOI0 CTPOEHUSI OpraHndeckux coennnenuit A. M. bytieposa,
CTPOEHMS aTOMa, XUMUYECKOU CBS3H, DJIEKTPOJIUTHYECKON TUCCOLUALMU KUCIOT, OCHOBAaHUN
U COJIeH, a TaKXe YCTaHaBIMBaThb IPUUYMHHO-CJIEICTBEHHBIE CBSI3M MEXAY CBONCTBAMU
BELIECTBA U €r0 COCTaBOM U CTPOCHUEM;

— HIPUMEHSTHh IPaBUJIA CHUCTEMATHUYECKONM MEKIyHapOJHOM HOMEHKJIATyphl KaK CpelICcTBa
pasInyeHus U UACHTU(UKALIUHN BELECTB IO UX COCTaBY U CTPOCHHUIO;

— COCTAaBIISITh MOJIEKYJISIDHBIC M CTPYKTYpHBIE (hOPMYJIbl HEOPTaHMYECKUX M OPTaHUYECKHX
BEIIECTB Kak HocuTelaed MH(opManuu O CTPOGHMM BELIECTBA, €ro CBOWCTBaX H
IIPUHAJJIEKHOCTH K OIPEEIIEHHOMY KJIaCCy COEIMHEHU;

— OOBACHATH NPUPOAY U CHOCOOBI OOpa30BaHUS XUMHUYECKOW CBSI3M: KOBAJIEHTHOM
(monsIpHOM, HEMOJIAPHOM), MOHHOM, METAJUIMYECKOW, BOJOPOJHOM C ILEJbI0 OIpeeieHus
XUMHUYECKON aKTUBHOCTH BEUIECTB;

— XapakTepu3oBaTh (PU3MUECKHE CBOWCTBA HEOPraHMYECKMX M OPraHMYECKHUX BELIECTB U
yCTaHaBJIMBaTh 3aBUCHUMOCTb (PU3MUECKUX CBOMCTB BEILECTB OT THIMA KPUCTAIMYECKOIl
peLIeTKY;

— XapakTepu30BaTh 3aKOHOMEPHOCTH B H3MEHEHHHM XHMHMUYECKHX CBOMCTB IPOCTHIX
BELIECTB, BOJOPOIHBIX COEJUHEHHH, BHICIINX OKCUJIOB U TUAPOKCUIOB;

— NIPUBOJUTH INPUMEPBl XMMUYECKUX PEaKLUi, PACKPHIBAIOUINX XapaKTEPHbIE XUMHUUYECKUE
CBOICTBAa HEOPraHMYECKUX M OPraHMYECKHUX BELECTB M3YyUYEHHBIX KJIACCOB C ILIEJIbIO HX
UAECHTUPUKAIMY U 00bACHEHHs 001aCTH IPUMEHEHMUS,

— OIpeAeNsATh MEXaHU3M pPEaKlIMHM B 3aBUCUMOCTU OT YCJIOBUM IPOBEIACHMS pPEaKUUU U
IIPOrHO3UPOBATh BO3MOYKHOCTH IPOTEKAHHWS XUMHYECKMX PEaKIUil Ha OCHOBE THIIA
XUMHUYECKOHN CBSI3U U AKTUBHOCTH PEareHTOB;

— YCTaHaBJIMBaTh 3aBHCHMOCTh PEAKIIMOHHON CIOCOOHOCTH OPraHMYECKUX COCIMHEHHH OT
XapakTepa B3aUMHOTO BJIMSHUS aTOMOB B MOJIEKYJIaX C LI€JbI0 MPOTHO3UPOBAHUS POAYKTOB
peaxkuuu;

— YCTaHaBJIMBaTh 3aBUCUMOCTh CKOPOCTH XMMHUYECKOW pEaKlUU U CMEIIEHUs XUMUYECKOTO
paBHOBECHsI OT pa3IM4YHbIX (DAKTOPOB C ILEJBIO ONPEAETICHUs ONTUMAJIbHBIX YCIOBHUH
MPOTEKaHUs XMMHUECKUX MPOIIECCOB;

— YCTaHaBJIMBaTh T€HETUYECKYIO CBA3b MEKY KJIACCAMH HEOPTraHMYECKHX M OPraHUYEeCKUX
BEUIECTB /JI1 0OOCHOBaHUS MPUHIMIHNAIBLHON BO3MOXKHOCTH MOJTY4YEHHs] HEOPTaHUYECKUX U
OpPraHMYECKHUX COECIUHEHNUH 3aJaHHOTO COCTAaBa U CTPOCHMUS;

— mnoAOupaTh pEareHTbl, YCIOBUS U OMNPENENATh MPOIYKThl PEAKIUH, MO3BOJSIOLINX
peann3oBaTh JIaOOpPAaTOpHbIE M  MPOMBIIIJIEHHbIE CHOCOOBI TMOJYYEHHUs BaKHEHIINX
HEOPraHMYECKUX U OPraHMYeCKHUX BEIIECTB;

— ONpPENENSITh XapaKTep CPelbl B PE3yNbTaTe TMAPOIN3a HEOPraHUUECKUX U OPraHUYEeCKUX
BEIIECTB W NPUBOAUTH MPHUMEPHl T'MIPOJU3a BEIIECTB B MOBCEIHEBHOM XH3HU YEIOBEKa,
OMOJIOTHYECKMX OOMEHHBIX MPOLECCAX U MPOMBIIIIEHHOCTH;

— TPHUBOJUTH TMPUMEPHl OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX peakUuid B MPUPOJE,
IIPOU3BOJICTBEHHBIX MPOLIECCAX U KUZHEIEATEIIBHOCTH OPraHU3MOB;

— 000CHOBBIBATH NMPAKTUYECKOE HCIIOJI30BAHNE HEOPTraHMUECKUX U OPTraHUYECKUX BEIIECTB
U MX peakiil B MPOMBIIIICHHOCTH U OBITY;

—  BBIMOJHATH XUMHYECKUM OKCIEPUMEHT 10 paclo3HAaBAaHUIO M  MOJYYEHUIO
HEOPraHMYECKUX M OpPraHMYECKUX BELIECTB, OTHOCAIIMXCS K pa3jIMYHbIM KJlaccam
COEIMHEHUIN, B COOTBETCTBUU C MpaBWJIaMH U TMpueMamMu Oe3omacHo paboThl C
XMMHUYECKHMH BEIIECTBAMH U JIAOOPATOPHBIM 000PYIOBaHUEM;

— MPOBOJIUTH pacyeThl HA OCHOBE XUMHUYECKHUX (OPMYJ U YPaBHEHUN peakluii: HaX0XIeHHE
MOJIEKYJISIPHOM (OPMYJIBI OPraHMYECKOro BEIIECTBA 1O €ro INIOTHOCTH U MAacCOBBIM JIOJISIM
AIIEMEHTOB, BXOJSIIUX B €r0 COCTaB WM MO MPOAYKTaM CrOpaHMsl; pacueThl MacCOBOU JOJIU



(Macchl) XUMHYECKOTO COCIUHEHUS B CMECH; pacdyeThl Macchl (00beMa, KOIWYecTBa
BEIIIECTBA) MPOAYKTOB PEAKIMH, €CJIM OJTHO W3 BEIIECTB JaHO B M30BITKE (MMEET MPUMECH);
pacueTbl MaccoBOW WM OOBEMHOM [0JIM BBIXOJA MPOAYKTA PEAKIUH OT TEOPETUUYECKHU
BO3MOXKHOT'O; pacyeThl TEII0BOro 3Qdekra peakiuu; pacyeTbl 00bEMHBIX OTHOLIECHUH ra3oB
OpU XUMUYECKUX PEeaKIHsIX; pacdeThl Macchl (00beMma, KOJIMYEeCTBa BEIIECTBA) MPOAYKTA
peaklMM, €ClIM OJHO M3 BEIIECTB JAAaHO B BUJE PacTBOpPA C ONPEIEICHHON MacCOBOHM J0JeH
pPacTBOPEHHOIO BELIECTBA;

— HCIHOJb30BATh METOJABl HAYYHOIO IIO3HAHUSA: AaHalIu3, CHUHTE3, MOJICIMPOBAHUE
XUMHUYECKMX IPOLECCOB U SBJIECHUH NpU pPELIEHUH Y4eOHO-HCCIEA0BATENbCKUX 3a4ay II0
M3YYEHHUIO CBOMCTB, CIIOCOOOB MOJYYSHHS U PACO3HABAHMS OPraHUYECKUX BEIIECTB;

— BJAJETh MpaBHJIAMH O€30MacHOr0 OOpalIeHHs C €IKUMH, TOPIOYMMHU M TOKCHYHBIMHU
BEIIECTBAMHU, CPEJICTBAMU OBITOBOM XUMHH;

— OCYILECTBJIATh TIOMCK XWMHYECKOW WH(pOpMAMK TO Ha3BaHHUIM, HIECHTH(UKATOpaMm,
CTPYKTYpPHBIM (hopMysiam BEIIeCTB;

— KPUTHYECKH OIICHMBAaTh M  HWHTEPHPETHPOBATH XHMMHUYECKYI0  HH(popMmarmro,
COJIepKallylocsi B COOOLICHHSX CPEeICTB MaccoBod uHbopMmaiuu, pecypcax HWHrepHera,
HAyYHO-MIOMYJISIPHBIX CTAThAX C TOYKU 3PEHHS] €CTECTBEHHOHAYYHOM KOPPEKTHOCTH B LIEJIAX
BBISIBJICHUSI OIIMOOYHBIX CYXACHUH U (hOPMUPOBAHUS COOCTBEHHOM MO3UIINY;

— HaxOJUTh B3aUMOCBSI3M MEXIY CTPYKTYpoil M (yHKIMEH, NPUYMHON M CIICACTBUEM,
Teopuel U (akTamMu MpH aHalu3€ MPOOJIEMHBIX CUTYyallMid U OOOCHOBAaHHHM MPUHUMAEMBIX
pELICHUI Ha OCHOBE XMMHUYECKUX 3HAHUI;

— MPEACTaBIATh MYTH PELIeHUs TT00aIbHBIX MPOOJIeM, CTOSIIUX HEepe]] YeJIOBEUECTBOM, U
NEPCIEKTUBHBIX HAMPABICHUN Pa3BUTUS XUMHUYECKHUX TEXHOJIOTUN, B TOM YUCJIE TEXHOIOTUN
COBPEMEHHBIX MaTepualioB C pa3NuYHOW  (YHKIIMOHAJIBHOCTHIO, BO30OHOBISEMBIX
HCTOYHUKOB CHIPbS, IEPEPAOOTKH M YTUIM3AINN TPOMBIIUICHHBIX H OBITOBBIX OTXOIOB.

Iliianupyemblie NpeIMeTHbIC Pe3YJIbTATHI 0CBOCHUA Y4eOHOI0 IpeaMera
«XumMuA» HA YIJIy0OJICHHOM YPOBHE

B pesynpraTe u3ydeHus ydeOHOro mnpenMera «XUMHUS» Ha YPOBHE CpEIHEro 0OIIero
00pa3oBaHus BBITYCKHUK HA YIJ1y0JI€HHOM YPOBHE HAYYHMTCH:

— pacKphIBaTh Ha MpUMepax pojib XUMHU B (POPMUPOBAHUM COBPEMEHHOIN Hay4YHOW KapTHHBI
MHUpa U B MPAKTUYECKON NEATEIbHOCTH YEJIOBEKa, B3aUMOCBS3b MEXIY XUMHEH U JAPYyrUMU
€CTECTBECHHBIMU HayKaMH;

— COIOCTaBJIATh HCTOPUYECKHE BEXU pPAa3BUTHS XMUMHUU C HCTOPUYECKHMH IE€pUOJIaMU
pa3BUTHS NPOMBIIUIEHHOCTH U HAYKH Ui IPOBEJACHUS aHAJIN3a COCTOSIHMS, ITyTEeH pa3BUTHS
HayKHU U TEXHOJIOTHH;

— AQHAJIN3UPOBATH COCTAB, CTPOCHHUE U CBOMCTBA BEIIECTB, IPUMEHSS MOJIO0KEHUSI OCHOBHBIX
XUMHYECKHX TEOPUH: XMMHUECKOI0 CTPOEHUSI OpraHndeckux coennnenuit A. M. bytneposa,
CTPOEHMS aTOMa, XUMUUYECKOU CBSI3H, DJIEKTPOJUTHUECKON TUCCOLMALNN KUCIIOT, OCHOBAaHUI
U CcoJiel, a TaKXe YCTaHaBJIMBaTh IPUYMHHO-CJIEICTBEHHBIE CBSI3U MEXKAY CBONCTBaAMU
BELIECTBA U €r0 COCTaBOM U CTPOCHUEM;

— NpPUMEHSTHh IPaBUJIA CHCTEMAaTHYECKONW MEXIyHapOJHOM HOMEHKJIATyphl KaK CpelcTBa
pa3nYeHus ¥ UACHTU(UKAIIUHN BELIECTB MO UX COCTaBYy U CTPOCHHIO;

— COCTaBJISITh MOJIEKYJIIPHBIE U CTPYKTYpHbIE (POPMYJIbI HEOPTaHUYECKUX U OPraHUYECKUX
BEIIECTB Kak HocUTelded HH(OpMamuu O CTPOSGHMM BELIECTBA, €ro CBOWCTBaX U
MPUHA]JIEKHOCTH K ONPEEIIEHHOMY KJIacCy COeTMHEHU;

— OOBACHATH MNPUPOJY U CIOCOOBI 00pa3oBaHUS XUMHUECKOW CBSI3U: KOBAJIEHTHOM
(MONSApHOM, HEMOJIAPHON), MOHHOW, METaUTMYECKOW, BOJOPOJHON C IEJbI0 ONpeaeieHuUs
XUMHYECKON aKTUBHOCTH BELIECTB;

— XapakTepu3oBaTh (PHU3NYECKHE CBOMCTBA OPraHMYECKHX BEIIECTB W YCTAHABIUBATH
3aBHCUMOCTh (PM3UYECKUX CBOMCTB BEIIECTB OT THUIA KPUCTAIUTMUECKON PEIIETKH;



— XapakTepU30BaThb 3aKOHOMEPHOCTH B M3MEHEHMM XMMMUYECKHX OpPraHMYECKHX BEILECTB
U3yYEHHBIX KJIACCOB C LENIBIO0 UX UACHTU(DUKALMH U 00bACHEHHs 001aCTH IPUMEHEHUS;

— OIpeAeNATh MEXaHU3M pEaKklUHMHM B 3aBUCUMOCTHU OT YCJIOBHUH IPOBEACHMS PEAKLUU U
IIPOrHO3MPOBATh BO3MOXKHOCTH IPOTEKAaHMWsS XMMHMYECKHX pEakIMid Ha OCHOBE THIA
XUMHUYECKOH CBSI3M U AKTUBHOCTH PEAreHTOB;

— YCTaHaBJIMBATh 3aBHCHMOCTb PEAKIIMOHHON CIOCOOHOCTH OPraHMYECKUX COCIMHEHHH OT
XapakTepa B3aUMHOTO BIMSHHUS aTOMOB B MOJIEKYJIaX C LIE€IbIO POTHO3UPOBAHUS MPOAYKTOB
peaxkuuu;

— YyCTaHaBJIMBaTh T€HETUYECKYIO CBA3b MEX/Y KJIaCCaMH HEOPIaHMUYECKUX U OPraHUYECKHUX
BEIIECTB JUIsl OOOCHOBaHMs MPUHLUIMAIBHON BO3MOXXHOCTU IIOJYYEHHUS OpraHMYecKuX
COEIMHEHUH 3aJJaHHOT'0 COCTaBa U CTPOCHUS;

— noAOupaTh peareHTbl, YCJIOBUS M OIpPENeNATh MNPOAYKTbl PEAKLUUH, IO3BOJISIOLIMX
peanu3oBaTh JIaOOpPaTOpHBIE M NPOMBIIIJICHHBIE CIOCOOBI TOJXYYEHHUS Ba)KHEHIINX
OpPraHMYECKUX BEIIECTB;

— ONIPENENITh XapaKTep CPelbl B pe3ysbTaTe ITMIPOIN3a HEOPIraHUUECKUX U OPraHUYECKUX
BEUIECTB U NPUBOAUTH IPUMEPHI I'MIPOJIU3a BEIIECTB B IOBCEJHEBHOM XM3HU YEJIOBEKa,
O1oI0rnYeckx 0OMEHHBIX IIPOLECCAX U MPOMBIIUIEHHOCTH;

— TIPUBOAMTH IIPUMEPHI OKHUCIIUTEIbHO-BOCCTAHOBUTEIIBHBIX pEakUUid B IPUPOJE,
IIPOM3BOJICTBEHHBIX MPOLIECCAX U KUZHEAEITEIbHOCTH OPraHU3MOB;

— 00OCHOBBIBaTh IPAKTUYECKOE HCIOJIb30BAHWE OPraHMYECKHX BEIIECTB M UX pEeaKIUil B
IIPOMBIIIIIEHHOCTH U OBITY;

— BBINOJIHATh XUMUYECKHM 3KCIIEPUMEHT 110 PACIO3HABAHUIO U IOJYYEHUIO OpPraHU4eCKHX
BELIECTB, OTHOCSIIUXCS K Pa3IMYHbIM KJIacCaM COEIUHEHUH, B COOTBETCTBUU C MPaBUIaAMHU U
npuemMamMu  Oe3omacHOW pabOThl € XHMMHUYECKMMH BEIECTBAMU U JIAOOPATOPHBIM
000pyI0BaHUEM;

—  IPOBOJAUTH pacueTbl Ha OCHOBE XHMHYECKUX (OpMYyd U YpaBHEHUH peakIid:
HAXOXXJCHUE MOJICKYJISPHON (OPMYIIBI OPraHMYECKOrO BEIIECTBA IO €ro IUIOTHOCTH H
MacCOBBIM J0JISIM 3JIEMEHTOB, BXOAAILIUX B €0 COCTAB MM 10 NPOAYKTaM CrOpPaHMsl; pacdeThl
MaccoBOM JIOJIM (Macchl) XMMHUYECKOIO COEAMHEHHS B CMECH; pacueThl macchl (o0Obema,
KOJINYECTBA BELIECTBA) MPOAYKTOB PEAKIIMHU, €CJIM OJHO U3 BEIECTB JaHO B M30bITKE (MMEeT
NpPUMECH); pacdyeTbl MacCcoBOW WM OOBEMHOM JOJM BbIXOJA MPOAYKTa pPEAKIUU OT
TEOPETUYECKH BO3MOXKHOT'O; pacueThl TEIIOBOro 3¢¢eKTa peakiuH; pacueTsl 00BbEMHBIX
OTHOUIIEHUH Ta30B NpH XMMHYECKHUX pEaKUusAX; pacueTbl Macchl (00bema, KOJIM4ecTBa
BEIIECTBA) MpPOAYKTAa peaklUH, €CIM OJHO U3 BEIIeCTB JaHO B BHJE pacTBopa ¢
ONpEAEICHHON MacCOBOM J10JI€M PACTBOPEHHOTO BEIIECTBA;

— HCNOJb30BaTh METOJbl HAYYHOIO IIO3HAHWA: AaHAIU3, CUHTE3, MOJEIUPOBAaHUE
XUMHYECKMX MPOLECCOB U SBJIEHUH NpU pElIEHUH Y4eOHO-HCCIEA0BATENbCKUX 3a4ay IO
U3Yy4EHHIO CBOICTB, CIOCOOOB MOJyYEHHS U PAaCMO3HABAHUS OPTaHUYECKUX BEIIECTB;

— BJaJeTh MpaBWIaMyU O€30IaCHOr0 OOpalleHHs] C €AKUMH, TOPIOYMMU M TOKCHUYHBIMU
BEIIECTBAaMHM, CPEACTBaMU ObITOBOW XMMUHU;

— OCYILIECTBJISITh TMOUCK XMMHMYECKON HHQOpMAIMKM IO Ha3BaHUSAM, HAECHTU(UKATOpaM,
CTPYKTYPHBIM (hOpMyJiaM BEIIECTB;

—  KPUTHYECKM OIEHMBaTb W  MHTEPHPETUPOBATH XHMHUYECKYI0  HH(}OpMaIHUIo,
coJiepKalytocs B COOOIICHUSAX CPEJICTB MaccoBOil uH(popmanuu, pecypcax HWHTepHera,
HAyYHO-TIOMYJISIPHBIX CTaThsIX C TOYKH 3PEHHS] €CTECTBEHHO-HAYYHOU KOPPEKTHOCTH B IIENIAX
BBISIBJICHHSI OIIMOOYHBIX CYXKJIEHUH U (POpMUPOBaHUS COOCTBEHHOM MO3UIINH;

— HaxXOAWTh B3aUMOCBS3M MEXIY CTPYKTypoll W (QyHKIMEWH, NMPUYMHON U CIEACTBHEM,
Teoprel M (akTaMH MPH aHAIK3€ MPOOJEMHBIX CUTyallMii U 00OCHOBAaHMM MPUHUMAEMBIX
pElIeHN HAa OCHOBE XMMHUUYECKHX 3HAHU;

— TPEICTaBIATh MyTH PELIeHUs TTT00ANBHBIX MpoOJIeM, CTOSIIUX Mepe]l YeI0BEYeCTBOM, U
NEPCIIEKTUBHBIX HAMPABICHUM Pa3BUTHS XMMHUYECKUX TEXHOJIOTUN, B TOM YUCIIE€ TEXHOJIOTHI
COBPEMEHHBIX MAaTEpUAIOB C  Pa3IMYHOW  (PYHKIMOHAIBHOCTBIO, BO300HOBISIEMBIX
HCTOYHUKOB CBIPbS, IEPEPadOTKHU U YTUIU3ALUU IPOMBILIUIEHHBIX U OBITOBBIX OTXO/IOB.



Buvinycknuk na y2nyonennom ypoene nosiydun 603MOMHCHOCHIb HAYYUMbCA:

— ¢opmynuposame yenvb UCCLe008aHUs, BblOBUAMb U NPOBEPSAMb IKCNEPUMEHMALLHO
eunomesvl 0 XUMUYECKUX CBOUCMBAX 6ewecme HA OCHOBe UX COCMA8A U CMPOEHUs, UX
CNOCOOHOCMU BCMYNAMb 8 XUMUYECKUEe peakyuu, O Xxapakmepe u NpoOYKMAX pPasiudHblX
XUMUYECKUX PeaKyull;

—  CaMOCMOSIMeNbHO  NIAHUPOBAMb U NPOBOOUMb  XUMUYECKUe IKCHEePUMEHMbl C
cobniodenuem npasun  Oe3onacHol  pabomvl ¢ 8ewjecmeamu U - 1aOOPAMOPHLIM
o0bopyoosanuem;

— UHMepnpemupo8ams OaHHble 0 COCMABe U CIMPOEHUU 8eUecms, NOTYYeHHble C NOMOUBIO
COBPEMEHHBIX PUBUKO-XUMUYECKUX MEMOO08;

— OnucvLIBamb COCMOAHUE INeKMPOHA 8 aAmome HAd OCHOBe COBPEMEHHBIX KBAHMOB0-
MEXAHUYECKUX NPeOCMAsIeHUll O CMpPOEHUU amoma Oasi OOBACHEHUs pe3yibmamos
CNEeKMPANbHO20 AHANU3A BEUeCTNE,

—  Xapakmepuzo8ams poiib  A30MOCOOEPACAUWUX  2eMEePOYUKTULECKUX COCOUHEHUL U
HYKJIEUHOBBIX KUCIOM KAK 8ANCHEUUUX OUON0SUYEeCKU AKMUBHBIX 8eUeCmE;

—  NPOCHO3UPOBAMb  BO3MOJICHOCIbL  NPOMEKAHUSL  OKUCIUMENbHO-80CCIAHOBUMETbHBIX
PeaKyutl, 1excauux 8 0CHo8e NPUPOOHBIX U NPOU3BOOCIBEHHBIX NPOYECCOB.

Conepxanue
yueOHoro npeamera «Xumus. 10 kiace» Ha yriy0JieHHOM YPOBHE CpeHero
o0mero odopasoBanus (3 4 B Hege10, Beero 102 4)

Tema 1. [loBTOpenue n yriayoaenue 3Hanuii ocnoB xumun (17 yacos)
ATOMHO-MOJIEKYJIAPHOE Y4yeHHe. BemiecTBa MOJEKYJISIPHOTO M HEMOJIEKYJISIPHOTO
crpoeHus. KauecTBeHHBIN U KOJMYECTBEHHBIN COCTaB BenlecTBa. MoJispHas 1 OTHOCUTEIbHAS
MOJIEKYJIIpHAsi MacChl BelecTBa. MoJibHAs 107151 M1 MaccoBast J0JIs DJIEMEHTa B BEIIECTRE.



Crpoenne atoma. AtoMHas opOutanb. IIpaBuna 3anosHeHuss 3JIEKTPOHAMU ATOMHBIX
opOutaneii. Banentasie amekTponsl. [lepuoanueckuii 3akon. opmyaupoBKa 3aK0Ha B CBETE
COBPEMEHHBIX MPEACTABICHUN O CTPOCHHMHM aToma. V3MEHEHHE CBOWCTB AJIEMEHTOB M HUX
COCIMHEHUH B IIEpUOJax U Irpymmax.

Xumuyeckasi CBSI3b. OJEKTPOOTPULIATEIBHOCTb. Buapl xumuueckoil cBsizu. MonHas
cBs3b. KoBaneHTHas HemossipHas M NoJsipHas cBsi3b. OOMEHHBIH M JOHOPHO-aKLENTOPHBIH
MEXaHU3M 00pa3oBaHUSl KOBAJCHTHOW TOJNAPHOH  CBA3H. [ eoMeTpusi  MOJICKYJIBL
Meranmnuueckas cBsA3b. BomopongHas cBA3b. ArperarHble COCTOSHMs BEIIECTBA. THIIBI
KPUCTAJUIMYECKUX PELIETOK: aTOMHAs1, MOJIEKYJISIpHAs, HOHHAs, METAJLINYECKAs.

Pacuersl mo ¢opmysnam u ypaBHeHMsIM peakuuii. ['a30Bbie 3aKOHBI. YpaBHEHHUE
Knaiitnepona—MenneneeBa.  3akoH  ABoraapo. 3akoH  OOBEMHBIX  OTHOIICHHUU.
OTtHocHTeNnbHAS IITIOTHOCTH a30B.

Kanaccnpukanmsa XuMHYeCKMX PpeakHMil 110 pa3MyHbIM IPU3HAKaM CpaBHEHUS.
M3MeHeHne  CTENEHUM  OKHUCICHHMsS  JIEMEHTOB B COeAUHEHMsAX.  OKHMCIUTENIBHO-
BOCCTAHOBUTENbHbIE  peakuuu. OkxuciaeHrwe ©  BoccTaHoBieHue. Oxkuciautenu U
BOCCTaHOBUTENIU. MeTo/] 371eKTpOHHOr0 6asiaHca. [lepmaHranar kaiaust Kak OKUCIIUTENb.

BaxHeiimiue Kjacchl HeOPraHMYeCcKHX BellecTB. [‘eHeTHueckas CBS3b MEXIY
KJIacCaMU HEOPraHWYeCKUX coeanHeHni. Peakiuu nonnoro oomena. I'maponus. pH cpensl.

PactrBopsbl. CriocoObl BbIpaK€HUSI KOJIMYECTBEHHOI'O COCTaBa pacTBOpa: mMaccoBas JOJs
(mpolleHTHas KOHLEHTpalus), MojspHas KoHueHTpauus. Kostouansie pactBopbl. DddexT
Tunpansa. Koarymsuus. Cunepesuc. KommuiekcHble coenuHeHusi. CocTaB KOMILJIEKCHOTO
HOHA: KOMIUIeKcooOpa3oBarenb, mauranabl. KoopaunamumonHoe uyucno. Homenknarypa
KOMIUIEKCHBIX COEIMHEHU.

Jemoncrpanuu. 1. O6pasiibl BeIeCTB MOJIEKYJIIPHOI'O U HEMOJIEKYJISIPHOTO CTPOEHHUS. 2.
Bosronka nopa. 3. OnpezeneHue KUCIOTHOCTH CPEIbI IIPH MOMOIIY UHAUKATOPOB. 4. DdekT
Tunpans. 5. O6pa3oBaHNe KOMIUIEKCHBIX COEIMHEHUN IIEPEXOAHBIX METAIIJIOB.

Jladoparopuble onbIThl. 1. Peakuuu wnonHoro oOmena. 2. CBOHCTBAa KOJIJIOMIHBIX
pactBopoB. 3. ['unponus coneit. 4. [lonydeHne u cBOMCTBa KOMIIJIEKCHBIX COEUHEHUM.

IIpakTnueckas paGora Ne 1. BrimosHeHue »HKCIEpUMEHTAJIbHBIX 3a7ad IO TEMe
«Peak1inoHHast CIOCOOHOCTH BELIECTB B PaCTBOPAaX».
KonTtpoabnas pa6ora Ne 1 no reme «OCHOBBI XUMHUI.

Tema 2. TeopeTnueckne oCHOBBI oprannveckoii xumumn (13 gyacos)

IIpeamer opranuyeckoii Xxumuu. OcoOOEHHOCTH OPraHUYECKUX BEIIECTB. 3HAUECHUE
opranuyeckoil xuMuu. [IpuarHbBl MHOTOOOpa3Hst OpraHM4YEeCKUX BEIIECTB.

DNEeKTpOHHbIE KOH(UIypallud aToMa yriepoja B OCHOBHOM M BO30Y)XICHHOM
COCTOSTHUSIX.

I'mOpuan3anus opOuTasnei, ee TUNBI ISl OPraHUYECKUX COEAVHEHMMA: sp3, sp?, sp.
OOGpa3oBaHue G- U T-CBsI3€H B MOJIEKYJIaX OPraHUYECKUX COCTMHEHUH.

Kunaccudpukanma opranmdeckux BemecTB. OCHOBHBIE KIIACChl OPraHUYECKHX
coenuHenuil. Knaccudukanus opraHndeckux coelMHEeHUN Mo (QYHKIMOHAIBHBIM TpyIIaMm.
HomeHnknaTypa  opraHM4eckKux  BemlecTB. MexayHapogHas — (cUcTeMaTH4yecKast)
HOMEHKJIaTypa OpraHMYeCKHX BEIIECTB, €€ MNPUHIUMBL. PannoHanbHas  HOMEHKJIATYypa.
VYraeponHslid CKeNeT, ero THUMb: IUKIMYecKHe, arukiandeckue. KapOomuxindyeckue u
TeTepOLMKIMYECKUE CKeJeThl. Buapl cBs3eil B MOJEKyJaX OpraHM4eCKHX BELIECTB:
OJIMHApHbIE, ABOWHBIE, TPOWHBIE. MI3MEHEHNE SHEPTUN CBSI3€H MEX]ly aTOMaMH yIJiepoa Mpu
YBEJIMYEHUH KPATHOCTH CBsI3U. HachlllleHHbIE U HEHACHIIIEHHbIE COSAUHEHUSI. DIIEKTPOHHOE
CTPOEHHE U XMMHUUYECKHE CBS3H aToMa yriepoza.

OcHoBbl Teopum cTpoeHusi BemecTB. Teopus A.M. byrtnepoBa. dopmyssl
ctpoenus. [lonsatue o nzomepun. OCHOBHBIE NIOJIOKEHUS CTPYKTYPHOU TEOPUN OPraHUYECKHUX
coequHeHuil. Xumuueckoe crpoeHue. CrpykrypHas ¢opmyna. CTpykTypHas H
IIPOCTPAHCTBEHHAsl n3oMmepus. M3oMepuss yrieponHoro ckenera. M3oMmepusi MOIOXKEHUS.
MesxxkmnaccoBass u3omepusi. Buabl mpocTtpaHCTBeHHOM wu3oMmepuu. Omnrtudeckas H30MepHs.



Onrtuueckure aHTunoAbl. ['eomerpuueckass uzomepus (Luc-, TpaHc-uzomepus). ['omonorusi.
I'omounoru. I'omonoruveckast pa3HocTb. ['oMoornyecKue psbl.

JIeKTPOHHBbIE I(PPEKThI B OPraHHUYECKHX MOJIEKYJaX. DJIEKTPOHHOE CTPOEHUE
OpraHMYECKUX BellecTB. B3auMHOe BIMsSHHE aTOMOB W TPyNN aroMoB. MHIYKTUBHBIA U
me3oMepHbIi 3¢ dekThl. [IpeacraBienue o pezoHaHce.

KucnoTHOCTh 1 OCHOBHOCTh OPraHUYECKUX COSAMHEHUN. THUIBI OpraHMueCcKUX KUCIOT
Y OCHOBAaHUM.

OCHOBBI TEOPHUH PEAKIIUIA OPraHUYECKUX COCTUHEHUN. TUIBI OpraHMYEeCKUX PEeaKIHii.
Kinaccupukanusi peaknuii OpraHM4yecKHX BelIeCTB [0 CTPYKTYpPHOMY IMPU3HAKY:
3aMelieHue, MPUCOeIMHEeHNe, OTIeIuieHne. Mexanu3Mbl peakuuii. CriocoObl pa3pbiBa CBA3U
yraepoa-yraepoa. CBOOOIHBIE paauKalbl, HYKICOPWIBl W ANeKTpoduibl. OpraHudeckue
WOHBI ¥ paJUKaIbI.

N3meHeHue cTerneHu OKHUCICHHUS OJJIEMEHTOB B coeAMHEHUsX. OKHCIMTENbHO-
BOCCTAHOBHUTE/IbHbIe peakuuu. OkucieHue u  BoccTaHoBieHHE. OKUCIUTENH |
BOCCTAaHOBUTENM. MeTOJ] 3JeKTpOHHOro OanaHca. MeToJ HMOHHO-3JIEKTPOHHOTO OanaHca.
OcHOBHBIE OKHCIIUTENH OpraHMYeCKUX coequHeHui. [lepManranat kaius Kak OKHUCIUTENb.

Pacyers!l mo gopMysiaM M ypaBHeHUSIM peakuuil. ['a30Bbie 3aKOHBI. YpaBHEHHUE
MenneneeBa-Knanelipona. 3akoH ABorajapo. 3aKk0H 00bEMHBIX OTHOIIEHUH. OTHOCHTEIIbHAS
IJIOTHOCTh Ta30B. AJTOPUTM peEIICHUsS 3a7ad. BblUMCiIeHHe Macchl BeliecTBa IO €ro
KOJIMUECTBY U KollmdyecTBa o Macce. OmnpeereHrne MacCOBOM JI0JIM AJIEMEHTA B BEIIECTBE U
KOMIIOHCHTa B CMECH. BbIUncieHre Macchl U 00beMa Ta3oB. BeiBoa (opmyn coennHEHUH.
PacueTsl Mo ypaBHEHUSIM peaKIIMid.

IIpakTuyeckass padora 2. OOHapyxXeHUE yriaepoja, BOAOPOJA, CEPbl, T'aJIOrCHOB,
a30Ta B OPraHUYEeCKUX BEIIECTBAX.

Tema 3. YraeBogopoasl (26 yacoB)

Adaxanbl. Anmndarudeckue yriaeBogopoasl. CTpoeHue MoieKyiasl Metana. [lonsrue o
koH(popmanuax. W3omepust ankaHoB. OOmas XapakTepHCTHKa Kiacca, (U3HUecKue u
XUMHYECKHE CBOMCTBAa (TOpeHHe, KaTaJIUTUYECKOE OKHUCJIEHHE, TaJloT€HUPOBaHUE,
HUTPOBAHUE, KPEKUHT, MUPOIu3). Peakuum paaukaibHOTO 3aMenieHus. MexaHu3M peakiuu
XJIOpUpOBaHMs MeTaHa. AJKaHbl B pupojae. CUHTETHYEeCKHE CIIOCOObI MOTYYEHUsI aJTKaHOB.
Mertoabl MOJY4eHUS AJIKaHOB u3 ANKUJITAIOT€HUI0B (peaxkuus  Bropua),
NeKapOOKCUIIMPOBAHUEM COJIe KapOOHOBBIX KHUCIOT U DJIEKTPOJIM30M PaCTBOPOB CoOJIeH
KapOOHOBBIX KUCIOT. [I[puMeHeHre aTKaHOB.

Huxnoankanpl. AlMnukindeckue yrieBoaopoasl. OOmias xapakTepucTHUKa Kjacca,
¢dbusnueckue cBoicTBa. Buael m3omepuu. HampspkeHHble W HEHANpsHKEHHBIC  ITMKIIBL
XvMHYecKue CBOMCTBA IMKJIONpONaHa (ropeHue, ruJijpupoBaHye, MPUCOEANHEHNE FaJIOT€HOB,
raJIoTeHOBOJIOPOAOB, BOJABI) M IMKJIOreKcaHa (TOpeHue, XJIOPUPOBAHUE, HUTPOBAHUE).
ITony4yeHne NUKIIOAIKAaHOB U3 aJKAHOB U JUTAJIOT€HAJIKAHOB.

Aaxenbl. OOmas xapakrepuctuka kiacca. CTpoeHHE MOJEKYNIbl JTHUJICHA.
®dusnyuecKkue CBOMCTBA AIKEHOB. ['eoMeTpruyeckas H30MepHsl AIKEHOB. XUMUYECKHE CBOMCTBA
ankeHoB. Peakiuu anekTpouiIbHOTO pUCcOeAMHEHUs. Peakiny mpucoeIuHeHNs 0 KPaTHOM
CBSI3U — THJIPUPOBAHUE, TAIOTEHUPOBAHNE, THAPOralIOreHUpOBaHue, ruaparanus. [Ipasuiio
MapKOBHUKOBa M €ro 0OBSICHEHHE C TOYKH 3pPEHHUs AJIEKTPOHHON Teopuu. BzaumoneiictBue
AJIKEHOB ¢ OpOMOM M XJOpPOM B Ta30BOHM ¢a3ze M Ha cBeTy. Peakuuu BOCCTaHOBIIEHUS U
okucieHus. OKHUCIIEHUE AIKEHOB (TOPEHHUE, OKUCIEHUE KUCIOPOJOM B IPUCYTCTBUH XJIOpUAA
najjaausi, MoJa JeWcTBUEM cepedpa, OKHCIEHHME TOpSYMM MOJIKHUCICHHBIM pPacTBOPOM
nepMaHraHara kanus, okucienue no Barnepy). Ilomumepuzauus. [lonyuenue ankeHoOB u3
AJKaHOB, AKUJITAIOTCHUIOB U JUTAJIOreHAIKAaHOB. [I[puMeHeHne 3THIeHa U TPOIUIIEHA.

Aukanuenbl. Krnaccudukanus IHEHOBBIX YriaeBoaopoaoB. CompspKeHHBIE IHUEHBI.
du3nyeckue U XMMUYECKUE CBOMCTBA AMBHMHWIA W H3ompeHa. 1,2- u 1,4-mpucoennHeHue.
[Tonmumepuzanus. Kayayku. Bynkanuzanus kayaykoB. Pesuna u 30ouut. Cunre3 OyragneHa
u3 OyTaHa 1 3TaHOJIA.



Aaxunbl. O0mas xapaktepuctuka. CTpoeHHe MOJIEKYIbl aneTuieHa. Ou3nueckue u
XMMHYECKHE CBOMCTBA QJKMHOB. Peaknum 53JIeKTPOQUIBHOIO M HYKJIEO(QHIBHOTO
IpUCOEAUHEHNSA. Peakluum INpUCOEIMHEHUS TaJOI€HOB, TaJOr€HOBOAOPOJOB, BOJBIL.
I'mppuposanue. Tpumepusanys u quMmepusanus anetuicHa. KuciioTasle cBoiCTBa aIKMHOB €
KOHIIEBOM TPOWHOW CBA3BI0. AneTuiuibl. OKHCIEHHE AJIKUHOB PacTBOPOM II€pMaHIaHaTa
kanus. Ilpumenenue anermnena. KapOuumublii meron mnomydyeHus anerusneHa. lluponus
MeTaHa. CUHTE3 aJIKNHOB aJIKWJIMPOBAHUEM ALlCTHIIN/IOB.

Apenbl. Apomarundeckue yrieBojgopoisl. [lonstue o6 apomatuunoct. IlpaBuio
Xrtokkens. beHzon — cTpoeHne MoneKysbl, (pu3nuecKkue CBOWCTBA. |'OMoOIOrMYEeCKUid psif
OeHzona. M3oMepus aAM3aMeUIeHHbIX OEH30JI0B Ha IpuMepe KCUJIoJoB. Peakuuu
ANIEKTPOMIIBHOTO 3amelieHus. Peakinu 3amenienns B OEH30JIbHOM siipe (TaloreHupOBaHHE,
HUTPOBAaHUE, AJIKWIUpOBaHME). Peaknuu npucoeauHeHuss K OeH3oilny (TUApUpOBaHHE,
XJIOpupoBaHue Ha cBery). OcoOeHHOCTH XMMUHU ankuiadeH3onoB. [IpaBuna opueHTanuu
3aMECTUTENICH B peakLUUsAX 3aMelicHus. bpomupoBanue u HUTpoBaHue Toiayosa. OKucieHue
QIKHIOCH30JI0B PACTBOPOM IME€pMaHTaHaTa Kanus. [ ajloreHupoBaHHE alIKHIOCH30J0B B
60okoByto 1emnb. Peakius Bropua—®uTTHra Kkak MeToJ] CUHTe3a alKmiOeH3010B. CTUPOI Kak
IpUMEp HENPEIeIbHOTO ApOMATUYECKOTO COEAMHEHHUS.

IIpupoaHble MCTOYHHUKM YIJeBoAopoaoB. [lpupoanbiii M nomyTHbI HedTsAHBIE
ra3pl, UX COCTaB, HcCIoNb30BaHWe. HedTh kak cmech yrieBomopoaoB. IlepBuunas wu
BTOpHUHAas nepepadbotka Hedtu. Pudpopmunr. KameHsslit yross.

I'anoreHonpou3BoaHbIe YIIeBOAOPOAOB. Peakinyu HyKI€O(DHIBHOTO 3aMEIIeHUs U
JNMMMHHMpOBaHMs. Peaknum 3aMelmeHus rajgoreHa Ha  TMAPOKCWI, HUTPOIpYMILY,
nuaHorpynny. JleiicTBie Ha rajoreHnpou3BOIHbIE BOJHOIO M CIIMPTOBOIO PacTBOpa ILEI0UH.
CpaBHEHUE pPEaKIIMOHHOM CHOCOOHOCTH aJKWiI-, BUHWI-, (DeHWI- U OEH3WIraJOreHHJIOB.
Hcnonp30BaHne TaJOTCHIPOM3BOAHBIX B OBITY, TEXHWKE H B cuHTe3e. lloHsTHE O
MarHMMOpPraHu4ecknux coeluHeHusAX. [losydyeHne ankaHOB BOCCTaHOBJIEHUEM HONAJIKaHOB
H010BOJOPOAOM. MarHuiopraHu4eCcKue COeAMHEHUS.

I'enernueckas cBA3b MEXAY pPa3IMYHBIMHU KlacCaMM YIJIEBOJOponoB. KauecTBeHHBIE
peakuuy Ha HEeTIpeebHbIE YTIEBOIOPO/IbI.

IIpakTuyeckas padora 3. [lonydeHue u cCBOMCTBA ATUJICHA.

IIpakTnueckas padora 4. CoiicTBa 6eH30I1a

KountpoabHas padora Ne 2. YrieBonopobl.

Tema 4. Kucjiopoacoaep:kamue opranuveckue coexunenus (18 yacos)

Cnuprsl. Homenknarypa u uzomepus cnuprtoB. Tokcuueckoe AecTBUE Ha OPraHU3M
MeTaHojda M JTaHona. Pu3nueckue CBONCTBA NPEIENIBbHBIX OJHOATOMHBIX CIIMPTOB.
XUMHYECKHE CBOMCTBA CIUPTOB (KUCIOTHBIE CBOWCTBA, PEAKIIMH 3aMEIIEHUS THAPOKCUIBHON
TPYNIBI HA TAJIOT€H, MEKMOJIEKYJISIPHAs U BHYTPUMOJIEKYJISIpHAs IeTUApaTalys, OKUCICHHE,
peaKIuu yriaeBOJAOPOJHOTO pajauKaia). AJNKOroaaTel. [waponus, alkuaupoBaHHE (CHHTE3
npocThiX 3¢upoB 1no BunbsMcony). IlpomblmeHHbI cuHTe3 MeTaHoja. MHOroaTOMHBIE
CHOUPTHI. DTUJICHTIMKOJb M TJIHMLEPUH, UX (u3nueckue M Xumudeckue coicTBa. CUHTE3
JMOKCaHa W3 3TWIEHNMKONA. TokcHyHOCTh ATHieHruKossd. KauecTBeHHas peakuus Ha
MHOTOaTOMHBIE CITUPTHI.

IIpocTthie 3¢pupbI KaKk U30MEPHI MIPEIEIbHBIX OAHOATOMHBIX CIMPTOB. CpaBHEHUE UX
bu3NYECKUX U XUMUYECKUX CBOMCTB CO cnupTamMu. Peakuus paciienienus npocThix 3QpupoB
HOJ0BOJOPOIOM.

®enoubl. HomeHnknatypa u nzoMepus. B3auMHoe BiMsiHAE TPy aTOMOB Ha PUMEPE
¢denona. dusznyeckne U XUMUYECKHUE CBOMCTBa (heHOJa U Kpe3osoB. KucinoTHele cBOWCTBA
(deHoIOB B CpaBHEHUMM CO chnupTamu. Peakiuu 3aMenieHusi B OEH30JIBHOM KOJIbIIE
(ramoreHupoBaHue, HUTpoBaHue). Okucinenue ¢peHonoB. KauecTBeHHbIE peakuu Ha (EHOJI.
[Tpumenenue denona.

KapOounibHble coelMHeHUsl. DIEKTPOHHOE CTpOEHUE KapOOHMIIBHON TIPYIIIBL
Anpaeruapl M KeToHbl. Pu3nyeckue cBoWCTBa (GopMaibAerujaa, aleraibleruja, aneToHa.



IlonsiTHE O KETO-CHOJIBHOU TayTOMEpUHM KapOOHMJIBHBIX COeAMHEHUH. Peakiuu
HYKICO(DUIBHOIO  NPUCOEAMHEHUs.  Peakuuu  NpUCOENIMHEHMs  BOABI,  CIIHUPTOB,
[IMAaHOBOJIOpOJia W rHuapocyidbdura Hartpui. CpaBHEHHE PEaKIUOHHOW CIIOCOOHOCTH
aJbJIETUIOB U KETOHOB B PEAaKLMsX MpUCOeANHEHus. Peakum 3aMeleHns aToMoB BOJOpOIa
NPy O-yrJIEPOAHOM aToMe Ha rayoreH. Ilomumepuszanus dopmanpaerinia U aneTaibIeruaa.
CuHTe3 cIupTOB B3aMMOJAEHCTBHEM KapOOHMIIBHBIX COEAMHEHUH € peakTHUBOM I 'puHBspa.
Oxucnenue KapOOHWIBHBIX coennHeHni. CpaBHEHHE OKHCIICHHUS albJCTHIOB M KETOHOB.
BoccranoBneHnne KapOOHWIIBHBIX COEIUHEHMH B cHUpThl. KadecTBeHHBbIE peakUMu Ha
albJEruHy0 TIpynny. Peakuuu anpJoiabHO-KPOTOHOBOM — KOHjeHcanuu. OcoOGeHHocTH
dbopmanbreruaa. Peaknus Gpopmanbaeruna ¢ GeHOIOM.

KapGoHoBble KHCIOTBI. DIJIEKTPOHHOE CTPOEHHE KAapOOKCHIIBHOW  TPYIIIIHL
['omonoruueckuii psj OpefelbHbIX OJHOOCHOBHBIX KapOOHOBBIX KuCIOT. Pusnyeckue
CBOWCTBAa KapOOHOBBIX KHCJIOT Ha IMpPHUMEpPE MYPaBbHHOH, YKCYCHOH, NpPOINHOHOBOM,
HNAJIBMUTUHOBOW M CTEapHMHOBOM KHUCIOT. XHMHUYECKHE CBONCTBAa KapOOHOBBIX KHCIIOT.
Kucnoruele cBoicTBa (M3MEHEHHME OKPACKM WHIUKATOPOB, pEaKUUU C AKTUBHBIMU
MeTaJllaMi, OCHOBHBIMU OKCHJAaMHU, OCHOBAaHUSIMHM, COJSIMU). VI3MeHeHne cuilbl KapOOHOBBIX
KHCJIOT IIPH BBEICHUM JIOHOPHBIX M AaKLENTOPHBIX 3aMecTurened. Bzammoneiicreue
KapOOHOBBIX KHCIIOT CO CIUpTaMu (peakius arepuukanum). 'anorenupoBanue KapOOHOBBIX
KHUCJIOT B OOKOBYIO 1ienb. OCOOEHHOCTH MYpaBbUHOM KUCIIOTHI. BakHelne npeacraBuTenu
KJ1acca KapOOHOBBIX KMCJIOT U UX NpuMeHeHue. [lonyyenre MypaBbUHON U YKCYCHOW KHCIIOT
B IpPOMBIIUIEHHOCTU. Bpicmue kapOoHoBble kuciorel. IllaBeneBas kucnora Kak
IpeJCTaBUTENb AUKAapOOHOBBIX KUCIOT. IIpencraBienne o HenpenenbHbIX U apOMaTHYECKUX
kuciaoTax. OCOOEHHOCTH UX CTPOEHHUS U CBOMCTB. 3HauUe€HUE KapOOHOBBIX KHCIIOT.

DyHKIHMOHAJIBHBIE NPOU3BOJIHbIC Kap0OOHOBBIX KHCJIOT. ITonyuenue
XJIOPAaHTUAPUAOB W AHTHUAPHUAOB KHCIOT, WX TUApoiu3. llomydeHue CIOKHBIX 3(PHPOB C
UCIOJIb30BAaHUEM XJIOPAHTUAPUAOB M aHTUAPUAOB KUCIOT. Cl0XKHBIE 3(UPHl KaK H30MeEphI
KapOOHOBBIX KHCIOT. CpaBHeHHE (U3MYECKHX CBOWCTB W PEAKIMOHHOW CIIOCOOHOCTH
CJIO)KHBIX 3(QHMPOB M HM30MEPHBIX MM KapOOHOBBIX KHUCIOT. ['MApOIM3 CIOXKHBIX 3(UPOB.
Cunre3 cnoxHblx 3¢upoB ¢eHonoB. CroxHble 3QUPHl HEOPraHUYECKUX KHUCIOT.
Hurpormuuepun. Amuisl. Cosin KapOOHOBBIX KHCIIOT, MX TEPMHUECKOE pa3ioKEeHUE B
npucyTcTBUM 1enoud. CuHTe3 KapOOHWIBHBIX COEAMHEHMH pAa3JIoKEHHEM KabIIMEeBBIX
coJjieil KapOOHOBBIX KUCIIOT.

IpakTuyeckas padora 5. CriupTsl

IIpakTyeckasi padora 6. Anbaeruabl 1 KETOHBI

IIpakTuyeckas padora 7. KapOoHOBBIE KHCITOTHI

IIpakTuuyeckas padora 8. [Tonyyenue GppyKTOBBIX 3PUPOB U CAMOAETBHBIX TyXOB

Kountpoasnas padora Ne 3. Kucnopoacoaepskaiue opraHudecKue COeTMHEHUSI.

Tema 5. A30T- U cepocojep:Kammne coeTuHeHus (5 4acoB)

AmMuHbl. M3omepuss amuHOB. IlepBuuHBIE, BTOpPUYHBIE M TPETHUYHBIE aAMUHBI.
®u3nyecKkue CBOWCTBA MPOCTEUIINX aMUHOB. AMHMHBI KaKk OpraHudeckue ocHoBaHus. Conn
AIKWIAMMOHUS. AJIKMUIMPOBAaHUE M allUWIMPOBAHUE aMMHOB. Peakunum aMMHOB € a30THCTOMN
KUCJIOTOU. ApoMaThyecKue aMuHbl. AHWIMH. B3anMHO€e BIMsIHUE TPYIIT aTOMOB B MOJIEKYJIE
aHWIMHA. XMMUYECKHE CBOMCTBA aHMUIMHA (OCHOBHBIE CBOMCTBA, PEAaKLIMM 3aMEIICHUS B
apoMaTHYeCKOe s/Ipo, OKUCIEeHUE, auuiaupoBanue). Jnasocoennuenus. [lonmyuenue aMuHoB
U3 CIIMPTOB U HUTpOcOoeAUHEHUH. [IpuMeHeHne annHAa.

I'erepoumkabl. @ypaH U NMUPPOJ KAaK MPEACTABUTENN NATUWICHHBIX M€TEPOLHUKIIOB.
DNEKTPOHHOE CTPOEHHE MOJIEKYIbl upposia. KnuciaoTHele cBoiicTBa nuppoia. [lupuaun kak
MPEACTABUTEND IIECTUWIEHHBIX TE€TEPOLMKIIOB. OJEKTPOHHOE CTPOEHUE MOJIEKYJIbI
nupuanHa. OCHOBHBIE CBOMCTBA MUPUMHA, PEAKIIMN 3aMEIEHUS C apOMAaTUYECKUM SPOM.
[IpencraBinenue 06 nMuaa3one, NUPUINHE,

IIypHUHE, IYPUHOBBIX U MMPUMHUAUHOBBIX OCHOBAHHUSX.



Ankanousel. MeTobl BBIICTICHUS AIKAIOUI0B M3 pacTeHUi. MeToqbl 0OHaApYKEHHS
ankanonnoB. Knaccudukanus ¥ THIIHYHBIE PEICTABUTEITN ATKAJIOUIOB.
KonTtpouabnas pa6ora Ne 4. A30T- 1 cepocoaeprKalife coeMHEHUS.

Tema 6. BuoJiornyeckn akTuBHbBIE BenlecTBa (16 4acoB)

Yraesoabl. MoHo- u nucaxapunbl. DYHKUMM YIJIEBOAOB. buojorudeckas posib

yrieBoaoB. ['1oko3a — Qu3nueckue CBOMCTBa, TUHEWHAsS U MUKIHYecKkas (Gopmbl. Peakunn
IJIFOKO3bI  (OKHMCJICHHE a30THOW KHCIIOTOM, BOCCTAaHOBJICHHE B IIIECTHATOMHBINA CITHPT),
KaueCTBEHHbBIC PEaKlMM Ha IIIOKO3Yy. bpoxkenue riaoko3bl. OpykTo3a Kak U30Mep TITIOKO3bI.
Pu6o3a u nezokcupubosa. [lonsTue o riuko3uaax.
Hucaxapunpl. Caxapo3za Kak [MpeACTaBUTEIb HEBOCCTAHABIMBAIOUIUX  JUCAXapUJIOB.
ManbTo3a 1 J1akTo3a, 1euioouno3a. ['maponus nucaxapuaos. [lomydueHne caxapa u3 caxapHou
ceekibl. [lomucaxapuapl. Kpaxman, rinukoreH, nemnono3a. KadecTBeHHass peakuus Ha
Kpaxmai. ['uaposn3 nonucaxapuiaos.

ZKupbl KaK cl0XHBIC YPHUPHI TIIUIEPHHA U BBICIIHX KapOOHOBBIX KUCIOT. OMBUICHUE
KUPOB. ['maporeHu3anus >kupoB. Mblla KaK COJIM BBICIIMX KapOOHOBBIX KHCIIOT.

AMHUHOKHMCJIOTBI Kak amM(pOTepHble COeQuHEHUs. Peakuuu C KHCIOTaMU U
ocHoBaHUsAMU. OOpa30BaHUE CIOKHBIX 3PHUPOB.

Hentuasl. IlentuaHas cBsA3b. AMHIHBIA XapakTep MNENTHIHOM CBA3U. ['mapoinus
nentuaoB. benku. [lepBuuHas, BTOpUYHAs U TpEeTHUYHAas CTPYKTYphl OenkoB. KauecTBeHHbIE
peakiuu Ha OeTKH.

HyxkiennoBbie kucorel. Hykneosuasl. Hykneotuasl. HykinenHoBbIE KMCIOTHI Kak
npupoausie noaumepsl. Crpoenue JTHK u PHK. I'naponus HyKIenHOBBIX KHCIIOT.

IIpakTnyeckas padora 9. CBolicTBa INIIOKO3bI, CaXapo3bl U Kpaxmasa

IpakTuyeckasi padora 10. [lonyueHue MbuIa IETOYHBIM OMBIJIEHUEM KUPOB

IIpakTuyeckasi padora 11. benku u ux cBoicTBa

IIpakTuyeckas padora 12. B3anMocBs3b MEXTy KJIacCaMU OPTAaHUYECKUX BEIIECTB

IIpakTnyeckas padora 13. KauecTBeHHOE OlpeieIeHUE OPraHNYeCKUX BELIECTB.

KonTtpoabnas pa6ora Ne 5. buosiornuecku akTUBHbIE BEILIECTBA

Tema 6. BbicokoMoJIeKYJIsIpHBIE coeinHeHus (6 4acoB)

IlonasTHE 0  BBICOKOMOJIEKYJSIPHBIX  BemecrBax. [loaumepusanus u
MOJIMKOHACHCALNS KaK METOABI CO3/1aHNUs MTOJIMMEPOB.

Onacromepsl. Ilpuponnbiii u  cuHTeTHueckuit  Kayuyk. ComonuMepusanus.
CoBpeMeHHbIE TUIACTUKU (MOJIMATHIICH, MOJIMIPONUIEH, MOJMCTUPOI, MOJUBUHIIXIOPHUI,
¢droporacr, oA TUIIeHTeped Tanar, aKpuI-0yTaueH-CTHPOIHHBIN MJIACTHK,
HOJMKApOOHATHI).

[IpupoHbie 1 CHHTETHYECKHE BOJIOKHA (0030D).

IIpakTnyeckas padora Ne 14. Pacnio3HaBaHMe BOJIOKOH U IUIACTUKOB.

Pe3eps - 4 yaca
B aBTOPCKYI0 MporpaMmy BHECEHBI HE3HAYUTEIIbHBIC U3MEHEHUs1, KOTOPbIC HE

MOBJUSIOT HA JOCTH)KCHUE TIJIAaHUPYEMBIX PE3YJIbTATOB:
N3MeHeHnEe KOJNYECTBA 4YaCOB B padoueil mporpamMme

HasBanue Tem KosmuectBo
4aCOB HA M3yYeHHE TeMbl
ABTOpCKas BHecenHble
Xumus, 10 knace, yriry0/1eHHbIH YPOBeHb fiporpamma MSMEHEHuH B
(YMK B. B. | patouywo
JlyHuna) NporpamMmy




1. [ToBTOpeHue u yriybienrne 3HaHul 17 18
2 Teopernueckue  OCHOBBI — opraHuyeckoi | 13 15
XUMUH
3. | YrieBonopo sl 26 25
4 Kucnopoaconepxaniue opranuyeckue | 18 18
COEMHEHUS
5. A30T- 1 cepocojiepkaliue COeTUHEHUs 5 5
6. | buonornvecku akKTHBHBIC BEIIECTBA 16 16
7. BBICOKOMOJIEKYJISIDHBIE COCIMHEHUS 6 5
8. | Peseps 4 _
NTOIO: 105 102
Y4yeOHO — TeMaTHYEeCKHH TJIAH
Ne Tema, KOJIMYEeCTBO B Tom uncie
TEeMBI 4acoB NpaKkTHYeCKHe KOHTPOJIbHbIE
padoThl padoThI
1. IToBTOpEeHne u | 18 yacos 1 1
yriyoieHne 3HaHUM
2. Teopernueckne ocHoBbl | 15uacos 1 1
OpraHn4CCKOU XUMHUHN
3. 25 gacoB 1
YrieBogopoast 1
4. Kucnopopcozaepsamiue 18 uacos 1
OpTaHUYECKUE 3
COCIUHECHUS
5. A30T- U cepocoiepKalye | 5 4acoB 0 0
COCJIMHCHMUS
6. buonornyecku axtuBHBIE | 16 HacoB 3 1
BEIECTBA
7. BrIcokoMonekyspHbIe 5 yacoB 1 0
COCJIMHCHMUS
Hroro: 102 yaca 10 5




