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IHosicHuTEIbLHAA 3aNIHCKA

Pabouas mporpaMmMa coctapiieHa Ha OCHOBE (eiepaibHOTO 3akoHa oT 29 nexadpst 2012 roma Ne273-D3 «O06 obpazoBanuu B Poccuiickoit degeparuny,
denepanbHOTO TOCYAAPCTBEHHOTO 0Opa30BaTEIbHOIO OCHOBHOro obmiero obpaszoBanus (yrB. Ilpukazom MunoOpasoBanus u Hayku PO or
17.12.2010r. Ne1897).,ocHOBHOIi 00pa3oBaTebHOM IporpaMMbl mKoJel Ha 2021-2022 yae6nsiit rox (yB. [Ipukazom ot 30.08.2021 Ne 107), yueGHOTO
wiana kol Ha 2019-2020 yuebnbrii rox (yrB. Ilpukaszom 0130.08.2021 Ne 107), monoxenus o Paboueit mporpamme mo ®I'OC,aBTopckoii
nporpammbl O.C.I'abpuensiaa «[Iporpamma kypca xumun 11st 8-11 kiraccoB 001m1e00pa3oBaTeIbHBIX YUPESKACHUNY. §-€ u31., ctepeotun. - M.: [Ipoda,
2011. Paccumrana Ha 105 uwacoB (mo 3 uaca B Heaemto) g ywamuxcs 10 kmacca (mpodunbHbii ypoBeHb). CooTBeTcTByeT DepepanibHOMY
KOMIIOHEHTY [ ocynapcTBeHHOTO cTaHjgapra oomero oopazoBanus (yTBEpkAeH npukazoM MunooOpazoanus PO Ne 1089 ot 05 mapra 2004 rona) u
OenepanbHoMy 0OazucHOMY yueOHOMY MaHy (yTBepxAeH mnpukazoM MunoOpa3zoBanuss PO Ne 1312 or 09 mapra 2004 rona.), momyiieHa
MunucrepcTBoM o0pa3oBanus 1 Hayku Poccuiickoit denepanuu.

ABTOPCKOI ITporpaMMe COOTBETCTBYeT yueOHuK: Xumus. 10 kiace. [IpodunbsHeiii ypoBeHb: yueb. s odmeobdpa3osat. yapexaenuit /O.C. 'abpuernsH,
®.H.Mackaes, C.1O.ITonomapes, B..Terepun - 14-e uza., crepeorur. - M.: Ipoda, 2013. YueOnuk pexkomeHn10BaH MUHHUCTEPCTBOM 00pa30BaHUs U
Hayku PO.

H3zyuenue xumuu ¢ 10 knacce nanpasneno na 0ocmudicenue cieoylouux yenei:

e OCBOEHHE 3HAHHUIl O XUMUYECKOIN COCTABIIAIONICH €CTECTBEHHO-HAYYHOU KAPTUHBI MUPA, BAKHEHIIINX XUMUYECKUX MOHATHIX, 3aKOHAX U
TEOPHSIX;

e OBJIaJIeHHE YMEHHMSIMM MPUMEHSTh NOJyYEHHbIC 3HaHUA AJ11 00BACHEHUS pa3HOOOPA3HBIX XUMHUUYECKUX SIBICHUN U CBOWCTB BELIECTB, OLIEHKU
POJI XUMHUH B PAa3BUTUU COBPEMEHHBIX TEXHOJOTHH ¥ IMOJYICHHH HOBBIX MAaTCPHAIOB;

e Ppa3BHUTHe IO3HABATEIBHBIX HHTEPECOB U MHTEIUIEKTYaIbHBIX CIOCOOHOCTEH B MpOIlecce CaMOCTOSTENILHOTO MPUOOPETEHHSI XUMUYECKIX
3HAHWUU C UCTIOIH30BAHUEM PA3TUIHBIX HCTOYHUKOB HH(POPMAITUH, B TOM YHCIIC KOMITBIOTEPHBIX;

e BOCHHMTAHME YOSKICHHOCTU B IO3UTHUBHON POJIM XUMHUH B )KU3HU COBPEMEHHOTO 00I11eCTBa, HEOOXOAMMOCTH XUMUYECKU TPAMOTHOTO
OTHOIICHHUS K CBOEMY 3JIOPOBBIO M OKPYKAIOIICH Cpelie;

e NpHMeHeHHe NMOJyYeHHBIX 3HAHUNA U YMeHUH 7151 0€30IaCHOr0 UCIOJIb30BaHUS BEUIECTB U MaTEPHUAIOB B OBITY, CEIbCKOM XO3SIICTBE U Ha
MIPOM3BOJICTBE, PEIICHUS MPAKTUICCKHX 33J1a4 B IOBCEAHCBHON KHU3HU, MPEAYIPESIKICHUS SIBICHUN, HAHOCAIINX BPEJI 3I0POBBIO YEIIOBEKA U
OKpY’Karolen cpese.

[Iporpamma mo xumum islOxnacca (mpoduibHBIM YpOBEHb) AJs 001IE00pa30BATENbHBIX YUPEXKICHUN SBIAETCS JIOTUYECKUM MPOJOIKEHHEM
aBTOPCKOI'0 Kypca Jjisi OCHOBHOW IKoJbl. [loaToMy OHa pa3paboraHa ¢ omopoil Ha Kypc XumMuu8-9xmnaccoB. Pe3ynpTaToM 3TOro SIBUJIOCH TO, UTO
HEKOTOpBIE, MPEUMYIIECTBEHHO TEOPETUYECKHE TeMbl Kypca XMMHHM OCHOBHOW IIKOJBI PacCMaTpPUBAIOTCS CHOBA, HO Yxke Ha 0ojee BBICOKOM,



paclIMpeHHOM U YIIyOJIGHHOM YpOBHE. ABTOp Ji€laeT 3TO OCO3HAHHO C LIeJbl0 (hOPMUPOBAHMS LEOCTHOW XMMMUYECKOW KapTHUHBI MUpPA U JUIS
o0ecriedeHns IPEEMCTBEHHOCTH MEYKIYy OCHOBHOM M CTapIlel CTyNEeHsIMHU 00y4eHHS B 0011e00pa30BaTeIbHBIX YUPESIKICHHUSIX.

B kypce 10 knacca paccmarpuBaercs «OpraHuyeckas XUMUs» U KypC CTPOMUTCA C y4ETOM 3HAHMM, MOITYYECHHBIX y4YallMMHCS B OCHOBHOM IIKOJIE.
[TosTOMy €e n3ydeHue HaYMHAETCS C IOBTOPEHUS BAXKHEUIINX TOHATUN OPraHU4eCKOM XUMHUH, PACCMOTPEHHBIX B OCHOBHOM IIKOJIE.

[Tocne moBTOpeHHS BaKHEHIINX TOHSATHH pPAacCMaTPUBAETCS CTPOCHHME W KiacCH(UKAIUs OPraHWYECKHX COCTUHEHUH, TEOPETUYECKYI0 OCHOBY
KOTOPOI COCTaBJIIET COBPEMEHHAsI TEOPUS XUMHUYECKOTO CTPOCHMSI C HEKOTOPBIMM 3JIEMEHTaMU JIEKTPOHHON TEOPUHU U cTepeoxumuu. Jlornueckum
IIPOJOJKEHUEM BeyLIEH UJIeu O B3aUMOCBS3H (COCTaB — CTPOCHHUE — CBOWCTBA) BEILECTB SBJSETCS TeMa «XHMMUYECKUE PEaKLUd B OPTaHUYECKOM
XMMHNY, KOTOpas 3HAKOMUT ydallluxcs ¢ Kiaccuukalnued peakuuil B OpraHMYecKod XMMUU U JaeT NPEACTaBICHHE O HEKOTOPBIX MEXaHM3Max UX
IIPOTEKAHHUS.

[TorydeHHBIC B TIEPBBIX TEMax TEOPETUUYCCKUE 3HAHMS YYALTUXCS 3aT€M 3aKPEIUISIOTCS M Pa3BUBAIOTCS HA 00ratoM (akTHYECKOM MaTepuaie XUMHUHU
KJIACCOB OPraHWYEeCKUX COCIUHEHUN, KOTOPBIE PACCMAaTPUBAIOTCS B MOPAJIKE YCIOKHEHUS OT OoJiee MPOoCThIX (YrIIeBOAOPOIOB) 10 HanOoJee CIOKHBIX
(buononumepos). Takoe mocTpoeHne Kypca MO3BOJISIET YCUIUTh JACTYKTUBHBIM MOIX0/] K U3YYEHUIO OPTAaHUYECKOU XUMUHU.

1. IlianupyeMble pe3yJbTaThl OCBOCHHUS Y4eOHOI0 Kypca
B pesynbraTe u3ydeHuss XuMuM Ha po(UILHOM YPOBHE YUEHUK JOKEH
3HATH/MIOHUMATh

*  PONb XUMUU 6 €CHECMEO3HAHUU, €€ CBA3b C IPYTUMU €CTECTBCHHBIMH HayKaMU, 3HAUCHUE B )KU3HH COBPEMEHHOI'0 O0IIIECTBa;

e gaiicHeliuue XUMU4ecKue NOHAMUA: BEILIECTBO, XUMUYECKHUI IEMEHT, aTOM, MOJIEKYJIa, HOH, PaJuKall, alJIOTPONHs, HyKIHIbl U U30TOIbI, aTOMHBIE S-, p-,
d-opOWTany, XUMHUYECKasi CBS3b, DJIEKTPOOTPHLATENLHOCTD, BAJICHTHOCTh, CTEIIEHh OKHCICHHUS, THOpUAM3aNusl opOuTanel, MpOCTPaHCTBEHHOE CTPOCHHE
MOJIEKYJI, MOJIb, MOJISIPHAsI Macca, MOJISIPHBIN 00beM, BEIIECTBA MOJICKYJIIPHOTO M HEMOJICKYJISIPHOTO CTPOCHUSI, MEXaHNU3M PEaKIMH, YTIePOAHbIA CKENeT,
(yHKLIMOHANBHAS TPYIIA, TOMOJOIHS, CTPYKTYpHasi M NMPOCTPAHCTBEHHAs M30MEPHS, MHIYKTUBHBIA U ME30MEpPHBIA 3 ¢eKThl, 31eKTpodhu, Hykiaeopu,
OCHOBHBIE TUIIbl PEAKLUN B OPTaHUYECKON XUMUU;

*  OCHOGHble meopuu Xumuu: CTPOCHUS OPraHMYECKUX COeTMHEHUH (BKIIOYas CTEPEOXUMHUIO),

e Kaaccuukayuio u HOMEHKIamypy OpraHu4eCKUX COCIUHEHUMN;

*  HPUPOOHbIE UCMOYHUKY YTICBOAOPOIOB U CIIOCOOBI UX NEpepaboTKH;

e Gewjecmea u Mamepuanvl, WUPOKO UCHOIb3YeMble 6 NPAKMuUKe: MHUHEPAIbHbIE YIOOpEHUs, MHUHEpalbHble M OPraHWYECKUE KHUCIOTHI, IIENI0YH,
YIIIEBOAOPObI, (PEHOJ, AHWINH, METAHOJ, ITAHOJ, ITUIEHIVIMKOIb, INIMIEPHUH, (OopMalbAerui, aleTaabJerus, aleToH, INI0K03a, caxapos3a, Kpaxmal,
KJIETYaTKa, aMUHOKHCIIOTHI, OCJIKH, NCKYyCCTBEHHBIE BOJIOKHA, KAYUyKH, INIACTMACCHI, )HUPBI, MblJIa U MOIOLINE CPE/ICTBA;



yMeThb

*  Ha3bléamp: N3yICHHBIC BEIIECTBA [0 «TPUBHAIBHON» M MEKTyHAPOJHON HOMEHKIIATYPE;

e onpedensamb: BaJCHTHOCTh M CTENICHb OKUCIICHHUS XUMHYECKHX DJIEMEHTOB, THII XUMHUYECKOH CBSI3M, MPOCTPAHCTBEHHOE CTPOCHUE MOJICKYJ, U30MEPHI
TOMOJIOTH, TIPUHAJUIC)KHOCTh BEIIECTB K Pa3IMYHBIM KJIACCAM OPTaHMUYECKUX COEJAWHEHHMH, XapaKTep B3aWMHOIO BIMSHHS aTOMOB B MOJIEKYJaX, THITBI
peakLuil B OpraHuYeCcKON XUMHUH;

e Xapaxkmepu30eamyp: CTPOCHUE U CBOWCTBA OPraHUYECKUX COEAMHEHUH (yIJIeBOJOPOIOB, CIIMPTOB, (PEHONOB, aIbAETHIOB U KETOHOB, KAPOOHOBBIX KHUCIIOT,
aMHHOB, aMHHOKHCIIOT U YTJIEBOJOB);

*  00BACHAMb: PEAKIMOHHON CIOCOOHOCTH OPTaHUYECKHX COCIMHEHUH OT CTPOCHUS UX MOJICKYIT;

*  GLINOIHAMb XUMUYECKUIl IKCNEPUMEHM RO: PACTIO3HABAHUIO BKHEHIINX OPraHUYECKHX BELIECTB; IMOJYYEHHIO KOHKPETHBIX BEIIECTB, OTHOCAIINXCS K
W3yUYEHHBIM KJlaccaM COeTUHEHU;

*  nP0OOUmMBb: PACUETHI IO YPAaBHEHUSIM peaKluii;

*  OCyULecmensaAmy: CaMOCTOSATEIIBHBIN MOUCK XUMUYECKON HHPOPMALIUH C HCIOJIB30BAHIEM Pa3INYHBIX HCTOYHUKOB; HCIIOJIB30BATh KOMITBIOTEPHBIC
TEXHOJIOTHH AJ1s1 00pabOTKH U Nepeaayr HHPOPMALIUK U €€ TIPEACTABICHHS B Pa3IMUHBIX (hopMax.

2. Coep:xkanue y4eOHOIro Kypca
BBenenue B Kypc opranuyeckoii Xumum (/5 uacos)

IIpenmer opranndeckoil xumuu. OCOOEHHOCTH CTPOEHUS M CBOWCTB OPraHMYECKUX COCAMHEHUH. 3HaUeHHE U POJIb OPraHUYeCcKOl XMMUU B CUCTEME
€CTECTBEHHBIX HayK U B JKU3HU oO1ecTBa. KpaTkuii ouepk HCTOPUU pa3BUTHSI OPraHUYECKONW XUMHUH.

[TpennoceIKu CO37aHUsl TEOPUU CTPOSHHS: TEOPHs PATUKAIOB M Teopus THIOB, pabotel A. Kekyne, O. ®@panknanna u A. M. byrnepoa, cbes3n
Bpauel U ecrectBoucnbITaTenel B I. llneliepe. OCHOBHBIE NOJIOKEHUS TEOPUU CTPOEHUS OpraHnYecKux coenuHeHul A. M. bytineposa. Xumnueckoe
CTPOCHME U CBOWCTBA OPraHMYECKUX BellecTB. M3omepust Ha npumMepe #-OyTaHa ¥ n300yTaHa.

DNEeKTpOHHOE 00JIaKO M OpOHTanb, UX (OPMBL: § U p. DIEKTPOHHBIE M AIIEKTPOHHO-Tpaduyeckre (opMysbl aToMa yriepoja B HOPMaJIbHOM W
BO30Y)XJIEHHOM coCTOsHUsAX. KoBajeHTHas XxuMudeckas CBA3b U €€ Pa3HOBUIHOCTU: ¢ UT. BompopoaHas cBa3b. CpaBHEHHME OOMEHHOTO M JIOHOPHO-
aKIENTOPHOTO MEXaHU3MOB 00pa30BaHUS KOBAJICHTHOM CBSI3H.

HepBoe BaAJICHTHOC COCTOAHUEC — sp3—r1/16p1/m1/13au1/151 — Ha IIPpUMEPE MOJICKYJIbI ME€TaHa U APYTUX AJIKaHOB. BTOpOG BaJICHTHOC COCTOAHHE — sz-
m6p1/m1/13aum[ — Ha OpUMCPE MOJICKYJIbI OTHUJICHA. TpeTbe BAJICHTHOC COCTOAHHUE — Sp FI/I6pI/IZ[I/IBaIII/I$I — Ha MIpUMCPE MOJICKYJIbl allCTHIICHA.



FGOMeTpI/IH MOJICKYJ paCCMOTPCHHBIX BCUICCTB U XAaPAKTCPUCTHUKA BUIOB KOBaJICHTHOM CBSI3U B HHUX. MOI[GJ'IL I'mnnecnn JIIA 00BACHEHHS B3aNMHOI'O
OTTAJIKMBaHUA I‘I/I6pI/II[HI)IX Op6HTaJI€fI N UX PACIIOJIOKCHHA B IIPOCTPAHCTBE C MUHUMYMOM OHCPIUH.

JdemoncTpanuu. Komiekus OpraHM4ecKux BeEIIEeCTB, MatepuanoB U u3aenui u3 Hux. Moaenu monekyn CHs m CH30H; CoHz, CoHs u CsHe; B-
OyraHa u wm3o0yraHa. B3amMmopeiicTBHe HATpUS C STAHOJIOM M OTCYTCTBHE B3aWMOJCUCTBUS C IUATWIOBBIM 3¢upom. Koymeknus MmoimMepos,
MPUPOJHBIX U CHHTETUYECKUX Kay4dyyKOB, JIEKAPCTBEHHBIX MpemnaparoB, kpacuteneil. llapocrepskHeBbie 1 00beMHble Mojenu Moiekyn Ha, Cla, N,
H>O, CHs. IlapocrepxHeBbie u oobemubie monenu CHi, C,Hs, C;H,. Mopens, BblllONHEHHass W3 BO3IAYIIHBIX IIapOB, JIEMOHCTPHUPYIOIIAS
OTTAJIKUBAHWE THOPUIHBIX OpOUTAJIEH.

Knaccudukanus opraHMYeCKHX COCTUHEHHUH IO CTPOCHHIO «YTJIEPOJHOrO CKEJIeTa»: AlUKINYecKue (alKaHbl, aJKeHbI, AJKUHbI, alKaJueHBbI),
KapOonuKImyeckne (UMKIOAIKAHBl U apeHbl) U rereporukindeckue. Kimaccupukanus opraHn4eckux COeIUHEHUH M0 (DYHKIIMOHAIBHBIM TPYIIIaM:
CHUPTHI, (PEHOINBI, MPOCTHIE 3(DUPHI, AJTbJIETH IbI, KETOHBI, KAPOOHOBBIE KUCIIOTHI, CI0KHBIE FUPBHIL.

Homenkinarypa tpuBuanbsHas, paunonanbHas u MFOITAK. PanmonanbHas HomeHkIaTypa Kak npeamectBeHHUK HoMeHkaaTypsl MIOITAK. [TpuHiune:
oOpa3zoBaHusl Ha3BaHUl, opranumdeckux coeauHenunii mo WIOITAK: 3amemieHus, pojgoHadalbHOW CTPYKTYpBI, CTAPIIMHCTBA XapaKTEPUCTUUYECKHX
rpynn (aagpaBUTHBINA TOPSIOK).

CTpyKkTypHass M30MEpHUS M €€ BHIBL: H30MEPHS «YTJIEPOAHOTO CKEJEeTa», W30MEpHs IOJIOKEHUS (KpaTHOH CBS3M W (YHKUMOHAIBHOHN TpPYIIIbI),
MeXKJ1accoBas uzomepus. [IpocTpancTBeHHas H30MEPHUS U €€ BUIBL: TEOMETPUYECKas U ONTUYECKasd. bruoornueckoe 3Ha4eHUE ONTUYECKON U30MEPHUH.

OTtpaxxeHre 0coOOEHHOCTEH CTPOSHUS MOJICKYJI TCOMETPHUECKUX M ONTHYCCKUX U30MEPOB B MX HA3BAHHMSIX.

Pacuernsble 3agaun.l. HaxoxxaeHne MOJIEKYJISApHON (OPMYIIBI OPraHHYECKOTO COCAMHEHHS 10 €r0 OTHOCHTENBHOM IJIOTHOCTH W MacCOBOW JOIIe
3JIEMEHTOB B COCIMHEHUSIX.

JemoncTpanun.O0pasiibl pecTaBUTEICH pa3TUUHbBIX KIACCOB OPraHUYECKUX COCIMHEHUHN U MIAPOCTEPIKHEBBIE UM O0BEMHBIE MOJICITH UX MOJIEKYIL.
Tabnuupl «Ha3zBaHue ankaHOB U aIKWIBHBIX 3aMecTuTeNiein» u «OCHOBHBIE KIIACChl OPraHMYECKUX coennuenuin». [llapocTep:kHeBble MOJETN MOJIEKYJT
OpPraHUYEeCKUX COEIMHEHHM pa3InYHbIX KJIacCOB. MoAeIn MOJIEKYJI H30MEPOB Pa3HbIX BUIAOB U30MEPHH.

IlonsTue o PCaKIHMAX 3aMCIICHUA. FaJIOFGHI/IpOBaHI/Ie AJIKAHOB U apCHOB, IIEI0OYHOM THAPOJIN3 TaJIOTCHAJIKAHOB.

ITonsaTue o pPeakuAX MPUCOCANHCHUA. FI/IZ[pI/IpOBaHI/Ie, TUAPOTrajJOr€HUpPOBAHUC, TAJIOTCHUPOBAHUC. PeaKLII/II/I MMOJIMMEPpHU3aAllUN U TOJITMKOHACHCALIUH.



[TonsTue o peakuusx oTuierieHus (AMUMUHUpPOBaHusA). JleruapupoBanue ankaHoB. Jleruapatauusi cnupToB. JeruapoxiopupoBaHUEe Ha MpUMEpe
rajioreHaJIKaHOB. [IoHSATHE O KPEKUHTE aJIKAHOB M JICTIOIMMEPHU3AIIUN TTOJIMMEPOB.

Peakuu nzomepuzarum.

'oMonuTHYecKnii U TeTepONMTUYECKUI pa3pblB KOBAJIGHTHOM XMMUYECKOHM CBsI3HM; 00pa3oBaHME KOBAJCHTHOW CBA3M MO JOHOPHO-AKIEITOPHOMY
Mexanu3my. [lorstue o Hykieodpuie u anekrpoduie. Kiaccupukamnus peakiuii 1o THITY pearnpyroIuX 9acThIl (HyKJICOPUIbHBIC U JIEKTPO(PHILHEIC)
U OPUHIMUIY W3MEHEHUs COCTaBa MOJIEKYJbl. B3anMHOE BIMsAHHE aTOMOB B MOJEKYJIaX OpPraHMYECKHUX BellecTB. VHIYKTUBHBIA U ME30MEPHBIH
a¢dekrol. [IpaBuino MapKkoBHHKOBA.

PacuyerHnsle 3a1aun. 1. Beiuucnenue BbIXoaa MpoyKTa peakliuy OT TEOPETUUECKHU BO3MOKHOI0.2. KoMOMHUpOBaHHbIE 3a/1a4H.
JlemoHncTpanuu.B3psiB cMecu MeTaHa ¢ xjaopoM. ObecliBedMBaHUE OPOMHOM BOJIbI STHIIEHOM U alleTHIICHOM.

Jlemonumepu3zanus noymdTHiIeHa. [lomyueHue sTuiieHa W dtaHojia. KpekuHr kepocuHa. B3peIB rpemydero rasza. ['opeHue MeTaHa WM IPOIaH-
OyTaHOBOW cMecH (M3 ra30BOM 3KUTANIKK). B3phIB cMecH MeTaHa WM IPONaH-0yTaHOBOW CMECH C KUCIIOPOJOM (BO3IYXOM).

KOHTpOJIbHaﬂ paﬁoTa Nel mo Teme« CTpOGHI/Ie H K.]IaCCI/I(l)I/IKaIII/Iﬂ OpPraHn4eCKux coequHeHUd. XMMH4YeCKHe pe€aknuuu B oprannqecmﬁl
XHUMHUMN»

Tema2. Aakaubl(Suacos)
[TonsiTre 06 yriaeBomopoaax.

[TpuponusiencTrounuKnyreBogopooB.Hedhts u ee mpombinuieHHass nepepaborka. DpakiMoOHHas MEPErOHKa, TEPMHUYECKHH W KaTaTUTHYECKHMA
KpekuHr. [IpuponHslii ra3, ero cocraB M NPaKTHYECKOE HcInonb3oBaHue. KameHHbI yronb. KokcoBanue kameHHoro yris. I[Ipoucxoxxnenue
MPUPOJHBIX HMCTOYHUKOB YIIIEBOAOPOAOB. PudopmMuHr, ankwimpoBaHue W apomaru3anus HEPTEenpoayKTOB. DKOJOTHYECKHE AaCHEeKTHl TOOBIYH,
nepepabOTKU U MCII0JIb30BaHMs ITOJIE3HBIX HCKOIIAEMBIX.

Anxansl.]'omonornyeckuid psa u obmas ¢opmyia ankaHoB. CTpoeHHe MOJEKYJIbl METaHa M APYrHX aikaHoB. V3omepus ankaHoB. duszmueckue
CBOMCTBA aJKaHOB. AJIKaHbl B ipupoje. [IpombliieHHbIE cIOCOObI MOJTyYeHHs: KPEKUHI alKaHOB, (pakiuoHHAas neperonka HedTu. JlabopaTtopHble
CIIOCOOBI MOJYYEHHs alKaHOB: CHHTE3 Biopma, exkapOOKCHIMpPOBaHME coJieil KapOOHOBBIX KHCIOT, THJPOJIN3 KapOuia aloMuHMA. Peakiun
3aMeleHus. ['opeHne ankaHoOB B Pa3IMUHBIX YCIIOBUAX. TepMUYECKOe pa3lioKeHHE ankaHoB. M3omepusanus ankaHoB. lIpuMeHeHue ankaHOB.



MexaHu3M peakiuu paJuKalbHOTO 3aMelleHus, ero craauu. [IpakTuiueckoe UCIONb30BaHUE 3HAHUN O MEeXaHU3Me (CBOOOJHOPAAMKAIBHOM) PEaKIIUil
B IIPaBWJIAX TEXHUKU OC30MMACHOCTH B OBITY M HA IIPOU3BO/ICTBE.

Tema 2: HenpeneJibHbIe YIJ1€BOJAOPOAbI M HMKJIOAJKAHBI (164.)

Anxenbl.I'omonoruueckuii psg u obmas ¢hopmyna ankeHoB. CTpoeHHE MOJIEKYJIbl 3TUJICHA M APYTUX alKeHOB. M30MepHs alkeHOB: CTPYKTypHas U
npoctpancTBeHHas. HomeHknarypa u ¢u3udeckue cBOiCTBa ankeHOB. llodydeHue STHIICEHOBBIX YIJIEBOJOPOJOB M3 alKaHOB, TAJOTCHAIKAHOB U
cnuptoB. [lonmspuzanust m-cBsi3u B MOJIEKyJiaX aJKeHOB Ha mpumepe mporeHa. [lonstue o0 muayktuBHOM (+]) addexre Ha mpumepe MOIEKYIbI
nporeHa. Peakiuu npucoenuenus (rajloreHupoBaHue, IMIporaloreHupoBaHue, ruipaTalys, r’upupoBanue). Peakuyy okuciaeHus 1 NojJuMepu3auu
ankeHoB. [IpuMeHeHNe aTKeHOB HAa OCHOBE HMX CBOMCTB. MexaHHM3M peakiiH 3JIeKTPOPUILHOTO MPUCOEeINHEHUs K alkeHaM. OKHCIIEHUE alIKeHOB B
CMSITKUX» U KECTKUX» YCIOBUSX.

Anxunsl.] omonornyeckuii psia ankuaoB. OOmias ¢popmyna. CTpoeHHe MOJIEKYJIbI alleTHIICHA U JPYTruX ankuHoB. M3omepus ankunoB. HomeHnkmatypa
alleTUICHOBBIX YIJ1€BOAOPOAOB. [lonyueHue aqKuHOB: METaHOBBIN M KapOUIHBIN cr1ocoObl. Pu3nyeckne CBONCTBA aJIKMHOB. Peakiiuy npucoeMHeHHUS:
raJJOTeHHPOBAaHUE, TUAPOTATIOTEHUpPOBaHue, ruapaTanus (peakuusi Kyueposa), ruapupoBanue. Tpumepusamnus anetwieHa B Oenzoun. [Ipumenenue
aIkMHOB. OKHciIeHne ankuHoB. OcoOble CBOMCTBA TEPMUHAIBHBIX AJIKUHOB.

Anxamuensr.O0mas (opmyna ankamueHoB. CrtpoeHue Mojekynl. M3omepuss m HOMEHKIATypa ankaaueHoB. Dusmdueckue cBoicTBa. B3ammHOe
paCToJIOKEHUE T-CBSI3EHB MOJIEKYyJaXalKaJueHOB: KyMYJIUPOBAaHHOE, COIpPSHKEHHOE, H30iupoBaHHOE. (OCOOEHHOCTUCTPOCHUS COMPSKEHHBIX
AIKAIUEHOB,UXITOTYyYECHHE. AHATIOTUSIB XUMUYECKUX CBOMCTBAXAJIIKEHOBH alikaaueHoB.Ilonmmepusanus ankaaueHoB. HatypanbHblid 1 CUHTETUYECKUI
kayuyku.Bynkanuzanus kayayka.Pesuna. Pa6oter C.B.JIe6eneBa.Oco6eHHOCTUPEAKIIMMTTPUCOSTUHEHUIKATKAANEHAM CCONPSKECHHBIMUT-CBSI3SIMHU.

Huknoankansl.IlonaTrue onmkiioankaHax W uX cBoWcTBax. ['omonoruueckuit psg u obmas gopmyna mukinoankaHoB. Hampsikenne nukia B CsHe,
Cs4Hgu CsHio, xondopmammm CgsHiz. M3oMepusIukioankaHOB(TIOKYTIIEPOJHOMY CKEICTY»,YucC, MpaHc-,MeKKIACCOBas ). XUMUIECKIE CBOWCTBA

HHUKIIOAJIKAHOB: T'OPCHUC, PA3JIOKCHHUC, PAJUKAJIbHOC3aMCIIICHUC, I/ISOMepI/ISaHI/IH.OCO6H€ CBOﬁCTBaHHKHOHpOHaHa, I_II/IKJ'IO6yTaHa.

KontpoabsHnas padora Ne2 no teMme«AJIKaHbl, Henpe/eJabHbIe YIJIEBOAOPOAbl, HMKJIOAIKAHbD)

Tema 3: ApomaTudeckue yrieBoaopoasl (74.)



Apensbl.benszon kakmpencraButenbapeHoB. CTpoeHueMolnekynbl 6enszomna.ConpshkeHne n-cBsizedl. M3oMmepuss ”HOMEHKIATypaapeHoB, UX IMOJIyYeHHUE.
I'omonoru6en3ona. Bnusiaue O0KOBOWM EMWHAMNICKTPOHHYIO IIOTHOCTH COMPSDKEHHOTO T-00JIaka B MOJICKYJaX TOMOJIOTOB O€H30JIa Ha TpUMEpe
Tosyosia. XMMUYECKHE CBOMCTBA OeH30IIa. Peakiiu 3aMelieHus ¢ yuacTieM OeH30J1a: raJIoreHUPOBAaHNE, HUTPOBAHKE U allKWiIrpoBanue. [Ipumenenue
OCH30J1a ¥ eT0 TOMOJIOTOB. PajrkaibHOE XJIopupoBaHre OeH301a. MeXaHU3M U YCIIOBUS MTPOBEICHUS PEAKINH PAINKATBHOTO XJIOPUPOBaHHS OEH301a.
Karanutrueckoe ruapupoBaHue OeH30a. MeXaHH3M peakiuid 3JeKTPOPHIBHOIO 3aMEIICHHS: TaJOrCeHHPOBAHWS M HUTPOBAaHMS OCH30JIa U €ro
roMoioroB. CpaBHEHHE PEaKIIMOHHOW CIIOCOOHOCTH OCH30J1a U TOJIyoJia B peakiusx 3amenienus. OpueHTupyromiee aeicTpue rpymmbl atomoB CH3—
B peakuusax 3aMenieHust ¢ ydactuem toiyosia. Opuentantsl | u Il poma B peaknusx 3amelnieHus ¢ ydyacTueM apeHoB. Peakuuu OOKOBBIX Iemeit
aJIKUJI0CH30JI0B.

Pacuernble  3agaum.l.HaxoxxaeHue — MoyieKylsspHOH — (opMynbl  OpraHMYeCcKOro  CO€OUHEHHs 1o  Macce  (00beMy)  HPOAYKTOB
cropanus.2. KoMOMHUpPOBaHHbIE 331a4U.

Nemonctpauuu.Komnexknus «[IpupogHsie HCTOYHUKH YTIeBOI0po0B». CpaBHEHHE MPOIECCOB TOpeHuss He(TH U mpupogHoro rasa. OOpasoBaHue
He(TAHON MIIEHKU Ha MOBEPXHOCTU BoAbl. KaTanutuueckuili kpekuHr napadguna. PactBopenue napaguHa B OCH3MHE U UCIIAPEHHUE PACTBOPHUTENS U3
cmecu. [InaBnenue napaduHa u ero oTHoOIIEHUE K Boj€ (pacTBOpEHUE, CpaBHEHUE IUIOTHOCTEH, cMauuBaHue). Pa3nenenue cMecu O€H3MH — BOJa ¢
MTOMOIIBIO AETUTEIBHON BOPOHKHU.

[TonmyyeHnue MmeTaHa U3 anerata HaTpUA W TUAPOKCHAA HaTpus. Mojenn MoJeKysl ajJKaHOB — IIapoCTepKHEBble U oObeMHble. ['opeHue merana,
nponaH-OyTaHOBOI cMmecH, mapaduHa B yCIOBHSX M30BITKA M HEJOCTAaTKa KUcCiIopona. B3pelB cMecn merana ¢ Bo3ayxoM. OTHOIIEHHE MeETaHa,
nponaH-0yTaHOBOW cMmecH, O€H3MHa, napaguHa K OpOMHOI BOJe M pacTBOpY NepMaHraHaTa Kainus. B3pblB cMecu meraiia U xJjiopa, HHULMUPYEMBbIH
oceleHueM. Boccranosienue okcuna meau (11) napadpunom.

[HapoctepkHeBble 1 00BEMHBIE MOJIENIUM MOJIEKYJl CTPYKTYPHBIX U IMPOCTPAHCTBEHHBIX M30MEPOB ajaKkeHOB. OOBEMHbIE MOJEIN MOJIEKYJ aJKEHOB.
IToiyuenue 3TeHa u3 3taHona. ObecrBeynBaHne 3TeHOM OpoMHOI Boabl. OOecrBednBaHNE ITEHOM pacTBOpa IepMaHraHara Kajaus. I openue sTeHa.

[Tonyuenue anerunena u3 kapouaa kanpuus. Ousnueckue cBoiicTBa. B3aumoseiicTBue anerunena ¢ OpoMHoO# Bofoi. B3auMopelicTBue aneTuiieHa ¢
pacTBOpOM INepMaHrasnata kanus. ['openue auerwieHa. BzaumoneiicTsue aneTuiaeHa ¢ pacTBOPOM COJIM MeJIU MU cepedpa.

Mogenu (mapocrepkHeBble U OOBEMHBIE) MOJIEKYJ aJIKaJUEHOB C pa3jIMYHBbIM B3aUMHBIM paclOIOKEHUEMTn-CBsi3el. [lemonumMepusanus Kaydyka.
Mopnenu (1apocrep:kHeBble U O0OBEMHBIE) MOJIEKYN aJIKaJUEHOB C Pa3jMYHbIM B3aHMMHBIM pacIoOJIOK€HUEM m-cBsizei. Koarynsauus miiedHOro coka

Kay4yyKOHOCOB (M0JIOYasi, OyBaHUYUKOB WIN (PUKYCA).

[ITapocTep:kHEBBIE MOJISIIA MOJICKYJT IIMKJIOATKAHOB U aIKeHOB. OTHOIIIEHUE IIUKJIOTEKCaHa K paCTBOPY IepMaHTaHaTa Kajaus 1 OpPOMHOM BOJIC.



[TapocTepxHeBbIE 1 00BbEMHBIE MOJIEIHN MOJIEKYJ O€H30/1a U ero ToOMOJIOToB. Pa3zieneHue ¢ moMouipio JenuTeIbHOW BOPOHKH CMECH OEH3011 — BOJIa.
PacTBOpeHue B OeH30J1€ pa3IMuHBIX OPraHMUECKUX U HEOPTaHUIECKUX (HAIpUMEp, Cephl) BEUIECTB. DKCTPArHpOBaHUE KPACUTENIEH U JPYTrUX BEIIECTB
(manmpumep, mona) OEH30JI0M M3 BOJHBIX pacTBOpOB. ['openue Oenzorna. OTHoleHHe OeH30i1a K OpOMHOIN BOJE M PacTBOPY MEepMaHraHaTa Kajwusl.
[Tony4yenne HuTpoOeH301a. OOECIBEUNBAHNE TOIYOJIOM MOAKUCIEHHOTO pACTBOpa NEpMaHTraHaTa Kajusi 1 OpOMHOM BOJIBI.

JlabopaTopubie  ombIThl.l.IlocTpoenue  moneneit  monekyn — ankaHoB.2.CpaBHEHHME — IUIOTHOCTM M CMEIIMBAa€MOCTH  BOABI U
yraeBoaopoaos.3.IToctpoenne Moaeneit Mosiekyn ankeHoB.4.O0Hapyx)eHue ainkeHoB B OeH3uHe. 5. [loydeHne aneTusieHa U ero peakiuu ¢ OpoMHON
BOJIOH U pacTBOPOM IIepMaHraHaTa KajHsl.

Kontpoabsnas padoraNe3no Teme «ApoMaTu4ecKue yrieBoa0poabhy
Temad. CiupTbl u PpeHoJbI(S uacos)

Crupter.CoctaB u KinaccUpUKAms cupToB. M3omepust ciupToB (NOJOXKEHHE THIPOKCHIIBHBIX TPYII, MEXKKIACCOBas, «YTJIEPOIHOTO CKEIeTay).
du3nyeckre CBOMCTBA CIHUPTOB, UX MOMy4YeHHE. MexXMOJEeKyIsapHas BOAOPOaHAs CBA3b. OCOOEHHOCTU 3JEKTPOHHOTO CTPOCHMSI MOJIEKYJ CIIUPTOB.
XUMHUYECKHE CBOICTBAa CIHPTOB, OOYCIIOBJICHHBIC HAJHMYUEM B MOJEKYJIaX THAPOKCHIBHBIX TPYII: 00pa30BaHHE aKOTOJIATOB, B3aUMOJICHCTBHE C
raJloreHOBOJIOPOIAMU, MEXKMOJIEKYIsIpHAsE M BHYTPUMOJEKYISpHAs Jeruaparanus, dSTepudukaius, OKUCIEHHWE W JETUIPUPOBAHUE CIHPTOB.
OcoOeHHOCTH CBOWCTB MHOTOATOMHBIX CHHPTOB. KadecTBEeHHas peakiyss Ha MHOTOATOMHBIC CHUPTHL. BaXHEWIWe MpeacTaBUTENH CHUPTOB.
Du3MOIOrnYecKoe NeiCTBIE METaHOIIA U 3TaHOoJIa. AJIKOTONIU3M, ero nocienctsus. [Ipodunaktuka ankoronusma.

®enonbl.PeHon, ero (u3nuecKue CBOMCTBA U TMoiyuyeHue. XUMHUYECKHe CBOMCTBa (peHoma kak (QyHKIHS ero cTpoeHus. KucnoTHble cBOHCTBaA.
B3anMHoe BiIHMsHHE aTOMOB W TPYII B MOJIEKYJaX OpPraHUYECKUX BemecTB Ha mpumepe (enomna. [lomukonneHcanus ¢genona ¢ GpopMaabIeTHIOM.
KauectBennas peaknuss Ha ¢enon. Ilpumenenue ¢enona. Knaccudukanus ¢enonoB. CpaBHEHHE KHUCIOTHBIX CBOWCTB BEILECTB, COAEPKAIIUX
THJIPOKCHIIBHYIO TPYIITY: BOJBI, OJHO- U MHOTOATOMHBIX CIUPTOB, (eHONa. DIEKTPOPUIbHOE 3aMelleHne B OCH30JbHOM Kouble. [IpuMeHenue
MIPOU3BOIHBIX (peHOIA.

Pacuernsble 3agaun.Beraucienus mno TCPMOXUMHNYCCKUM YPABHCHUSM.

Jemoncrpanun.du3nueckue cBoWcTBa 3TaHoia, IpornaHosa-lu Oyranona-1.11lapocTepixHeBble MOJENIN MOJEKYJI HM30MEPOB C MOJIEKYJISPHBIMU
¢dopmynamu C3HsO u C4H10O. KonnuecTBeHHOE BBITECHEHHE BOJOPOJa U3 criupTa HaTpueM. CpaBHEHHE PeaKIMi TOPEeHUSIITUIOBOIOU MTPOITMIIOBOTO
ciiupToB. CpaBHEHHE CKOPOCTEH B3aMMOACWCTBUS HATPUs C ATAHOJIOM, MPOMaHOJIOM-2, riuuepuHoM. Ilomydenune mpocroro adupa. Ilomydenue
cioxkHoro 3¢upa. IlomyueHue steHa u3 3TaHona. PactBopuMocTh (eHosa B Boae NpH OOBIYHOM M TOBBIILIEHHOM Temmeparype. BeirecHenue
denonansdenonsTa HATPHsI YTOIbHON KHCI0TOM. Peaknmsiperona cxmopumom xenesa (I11). Peaknusadenona chopmanbaeruaom.



JlaGopatopHsle onbIThL.0.1l0cTpoeHne Moiesielt MOJIEKY I M30MEPHBIX CIUPTOB.7.PacTBOPUMOCT CIIUPTOB € PA3IUYHBIM YUCIOM aTOMOB YIJIEpPOAa B
Bojie.8.PacTBOPUMOCTh MHOTOaTOMHBIX CIIMPTOB B BoJ1€.9.B3aumoieficTBue MHOr0aTOMHBIX CIUPTOB ¢ THapokcuioM meau (1I).

Kontpoabsnas padoraNe4 no teme «CnupTthl 1 peHOIBI»
Tema S.Aabaeruabl. Ketonsl(7 uacos)

CtpoeHure MOJIEeKyJ albJIerHI0B U KETOHOB, UX M30MepHs U HOMEHKIaTypa. OCOOEHHOCTH CTPOCHUS KapOOHUIIBHOU Tpymibl. Du3nyecKkue cBOWCTBA
dbopManpaeruga U ero romMosioroB. OTAenbHBIC TPEICTABUTEIN albJICTUIOB M KETOHOB. XMMHYECKHE CBOWCTBA abJCTHIOB, OOYCIOBIICHHBIC
HaJIMYUEM B MOJIEKyJie KapOOHWIBHON TPYyMIbl aTOMOB (THAPUPOBAHUE, OKUCIEHHE aMMHAUYHBIMH PAaCTBOpaMHU OKCHa cepedpa U THIPOKCHIA MEAH
(I)). KadyecTBeHHBIC peakiMy HA albJeruibl. Peakuus nonmukoHaeHcanuu (opmanbaeruna ¢ denonoM. OCoOOEHHOCTH CTPOCHHS U XUMHUYECKUX
cBOMCTB KeToHOB. HykineodunpHoe mpricoeanHEeHHE K KapOOHWIbHBIM coeArHeHUsM. [IprcoeanHenne uaHOBOAOPOIa U THAPOCYIb(PUTA HATPHUSL.
B3anMHoe BiusHHE aTOMOB B MOJIeKyJaX. ['ajoreHupoBaHue ajabJCTrUIOB U KETOHOB 10 HOHHOMY MEXaHHM3My Ha cBeTy. KauecTBeHHas peakius Ha
METUJIKETOHBI.

Hemoncrpanuun.lllapocrepxkHeBbIC MOJICTH MOJICKYJT albJCTHAOB M HM30MEPHBIX MM KeTOHOB. OKuHcIeHHE OCH3alblIeruaa Ha Bo3ayxe. Peakius
«cepebpsiHoro 3epkana». OKUCIeHUE anbaeruaoB ruapokcuaoM meau (11).

JlabopaTopusbie onbIThbl.10. [locTpoeHune Mopeneil MOJEKyl H30MEPHBIX albAeTHAOB W KeToHOB. 11. Peakius «cepeOpsiHoro 3epkanay. 12.
Oxkucnenne anpaeruaoB ruapokcuaoM meau (I1). 13. Oxucnenue 6eH3anbaeruaa KuciaopoaoM Bo3ayXa.

Kountpoabsnas padora Ne5 mo Teme «AJbJIeTHIbI U KETOHBD)
Tema 6.KapooHOBbBI€ KHCJIOTBI, CJI0KHBbIE YPUPBI U KUPbI(14 uacos)

Kap6oHnoBbiekrca0Tel. CTpOSHHE MOJICKYJI KapOOHOBBIX KHCIOT W KapOOKCWIIbHOW rpymmbl. Kiaccupukanus 1 HOMEHKIaTypa KapOOHOBBIX KHCIIOT.
dusnueckre CBOMCTBA KapOOHOBBIX KHCIOT W MX 3aBUCHUMOCTb OT CTpOoeHHus MoJiekyid. KapOoHoBbie KHCIOTHI B mpupoje. buomoruueckas poib
KapOOHOBBIX KHCI0T. OOIIME CBOMCTBA HEOPraHMYECKUX U OPTaHUYCCKUX KUCIIOT (B3aUMOJICHCTBUE C META/UIAMU, OKCUIaMH METAJJIOB, OCHOBAHHSIMH,
cosiMK). BrusiHuE yriIeBOJOPOJHOTO pajauKaia Ha CHIIy KapOOHOBOW KHCIIOTHI. Peakius sTepuUKaIiK, YCIOBHS €€ MpOBeACHUSA. XUMUYCCKHE
CBOMCTBA HENPEAEIbHBIX KAPOOHOBBIX KUCIIOT, O0YCIIOBICHHbBIC HATMYKEM TT-CBA3U B MOJIEKYJie. Peakiuu 351eKTpoGHIbHOTO 3aMEIIECHHsI C yIacTHEM
OEH30MHOMN KUCIIOTEI.



Crnoxubleaupsl.CTpoeHne ciaoxHbIX 3¢upo. M3omepus cioxHbIX 3QUPOB («yIJIEPOAHOTO CKENeTa» M MexkKiaccoBas). HoMeHkaTypa CI0XKHBIX
a¢pupoB. OOpaTUMOCTh peakIUH 3TepU(PUKALNU, THAPOJIN3 CIOKHBIX A(PHUpoB. PaBHOBecHe peakuuu STepUPHUKAINH — THIPOJIN3A; (PaKTOPBHI,
BIMSIOIME Ha Hero. PelieHue pacyeTHbIX 3a/ad Ha ONpEJeNeHHE BbIX0Ja MPOJYKTa peakluuu (B%)OT TEOPETUUYECKH BO3MOXKHOI'O, YCTAHOBJICHHE
(bopMyIIBI ¥ CTPOCHHS BEIIECTBA 110 MPOTYKTaM €0 CrOpaHus (MU THAPOIIH3a).

Kupsr. XKupbr — cioxsble 3pUpsl TIUIEpUHA U KapOOHOBBIX KUCIOT. CocTaB U cTpoeHHe *)upoB. Homenknatypa u kinaccudukaius >xupos. Macna.
XKupsl B npupoze. buonornueckue pyHkuuu xupoB. CBoiicTBa kUpoB. OMbUIEHUE KUPOB, MOJdyYyeHUE MblUla. OOBsSCHEHHE MOIOIINX CBOWCTB MbLia.
I'unpupoBanue xxuakux xxupos. Maprapus. [Tonstue o CMC. O6bsacHenue moromux cBoicTB Mbiia 1 CMC(B cpaBHEeHUN).

JeMoHcTpanun.3HaKOMCTBO € (DU3MUYECKUMH CBONCTBAMH HEKOTOPBIX KapOOHOBBIX KHCJIOT: MYpPaBbUHOM, YKCYCHOH, MPOMHOHOBOM, MACISHOM,
I[aBEJICBOM, TMMOHHOM, OJICHHOBOH, CTEApUHOBOM, OeH30iTHON. Bo3ronka 0eH30iHON KUCIOTHI. OTHOIIEHUE PA3IMYHBIX KAPOOHOBBIX KHCIIOT K BOJIE.
CpaBHEHME KHUCIOTHOCTH CpeAbl BOJHBIX PACTBOPOB MYPABBUHOM M YKCYCHOM KHCIIOT OJUHAKOBOW MOJIIpHOCTH. [lonmydeHue mpusTHO maxHyIIero
cioxkaoro 3¢dupa. OTHoOmeHWE K OpPOMHOM BOJE W pacTBOPY IIEPMAHTaHATa Kajaus NPENeIbHOW H HEMpPEJCIIbHONH KapOOHOBBIX KHCIIOT.
[MapocTepkHEeBbIE MOJENNW MOJIEKYJ CIOXHBIX 3(QHPOB M H30MEPHBIX UM KAapOOHOBBIX KHUCIOT. OTHOIIEHHE CIMBOYHOIO, IMOJCOJHEYHOTO H
MAallMHHOI'O0 Macjia K BOAHBIM pacTBOpamM 6p0Ma U ICpMaHraHaTa KaJus.

JlaGopaTopHbie onbIThI. 14. [TocTpoeHne Mojieneil MOJIEKYT H30MEPHBIX KapOOHOBBIX KUCIIOT M CIOXKHBIX 3¢upoB. 15. CpaBHEHHE CHIIBI YKCYCHOH U
COJISIHOM KHMCJIOT B peakuusax ¢ HMHKOM. 16. CpaBHeHHE pacTBOPUMOCTH B BOJE€ KapOOHOBBIX KHMCJIOT U MX cosied. 17. BzaumopelicTBue kapOOHOBBIX
KHCJIOT C METaJUlaMHM, OCHOBHBIMU OKCHJAMH, OCHOBaHUSMH, aM(pOTEpHBIMU THUIPOKCHIAMH U coyiiMU. 18. PacTBOpuMOCTH XUPOB B BOJAE M
OpPraHUYECKUX PACTBOPUTEIISIX.

JKcIepUMeHTAJIbHbIe 3agauu.l. Pacrno3HaBaHue pacTBOpOB aierata HaTpusi, KapOoHaTa HATpus, CUJIMKaTa HATpus U cTeapara HaTpus. 2.
Pacnio3HaBanue o0Opa3loB CIMBOYHOro Macia W maprapusa. 3. Ilomydenue xapOOHOBON KHUCIOTHI U3 MbuIa. 4. [loyuyeHne yKCyCHOM KHUCIIOTBHI U3
aleraTa HaTpusl.

IIpakTnyeckas padora Nel «KapOOHOBBIE KUCIOTEBI.

IIpakTnyeckas padora Ne2 «CHHTE3 CII0KHOTO 3pupayr.

KontpoabsHnas padora Ne6mo teme «KapOOHOBBIE KHCIIOTBI, CII0KHBIE ADUPBI U KUPHD»

Tema 7 YraeBoawbl(6 uacos)



Mouo-, tu- u nonucaxapuisl. [IpeacraButenu Kaxmaoi rpyIbl.
buonoruueckas posis yrieBonoB. x 3HaueHne B )KU3HHU Y€JIOBEKa U 00IIECTBA.

Monocaxapuzpl.l moko3a, ee ¢u3mueckue cBoiictBa. CTpoeHUE MOJICKYIBI. PaBHOBECHS B pacTBOpE TIIOKO3BI. 3aBUCUMOCTh XUMHYECKUX CBOWCTB
TJIIOKO3BI OT CTPOEHUS MOJIEeKyIbl. B3aumopeiictBue ¢ runpokcunom meau (II) mpu koMHaTHON TeMIiepatype U HarpeBaHuU, dTepuduKaIys, peakius
«cepedpsHOTo 3epKaiiay, THIpUpOBaHUE. Peaknnu OposkeHUs TIIOKO3bI: CIIUPTOBOTO, MOJIOYHOKHCIOrO. ['Moko3a B mpupose. buonormueckas poib
II0KO3bl. [IpuMeHeHne ToK03bl Ha OCHOBE €€ CBOMCTB. PpyKTo3a Kak M30Mep IIIOKO3bl. CpaBHEHUE CTPOCHUSI MOJIEKYJ M XMMHYECKUX CBOMCTB
TIIIOKO3bI U GpyKTO3bl. DPyKTO3a B IPUPOJIE U €€ OMOJIOTHYECKAs POITb.

HHC&X&pHI{H.CTpOeHHG AucaxapuaosB. BoccranapiuBaromue 1 HEBOCCTAHABIMBAOIIHE Aucaxapuabl. Caxap03a, JIAKTO34a, MajJibTO3a, UX CTPOCHHUEC U
ouooruyeckas POJIb. FI/I,I[pOJ'II/IS AUucCaxapuiosB. HpOMLIH_IJ'IeHHOG MMOJIYYCHHE CaXapO3bl U3 ITPUPOJHOI'O ChIPb.

[Momucaxapuasl. Kpaxman u memtrono3a (CpaBHHUTEIbHAS XapakTEPHUCTHUKA: CTPOCHUE, CBOWCTBA, OHWOJIOTMYECKas poiib). Dusmueckue CBOWCTBA
MoJucaxapu0B. XMMUYECKUE CBOMCTBA mojincaxapuioB. ['uaponus nonucaxapuaoB. KauecTBeHHast peakiusa Ha KpaxMmall. [loaucaxapuibl B IpUpoe,
ux Omosorudeckas posb. [IpumeHenune nonucaxapuaoB. [ToHsTHE 00 MCKYCCTBEHHBIX BOJIOKHAX. B3amMojeicTane Lenonosbl ¢ HEOPraHMYecKmMm u
KapboHOBbIMM KMCNOTaMn — 0Bpa3oBaHMeE CNOXKHbIX 3PUPOB.

JemoncTpanun.O0pa3ipl YriieBOAOB M U3AeIuin3HUX. B3aumopeiictBue caxapossl ¢ rugapokcugom menu(ll).Ilomyuenue caxapara kxaiabius U
BBIJICJICHUE Caxapo3bl M3 pacTBOpa caxapara Kaiublus. Peakums «cepeOpstHOrO 3epkaiay Ui TIIIOKO3bl. B3amMmopjeicTBue TIIOKO3BI C
bykcuHCepHUCTOM KHCI0TOM. OTHOIIEHHE PacTBOPOB Caxapo3bl U MalbTO3bl (J1akTO3bl) K ruapokcuay menu(ll)mpu narpeBanuu. O3HaKOMIIEHHE C
(bu3NIEeCKUMHU CBOMCTBAMH IEJITIONIO3bI U Kpaxmaia. Habyxanue nesmono3sl 1 Kpaxmaina B Boje. [lomyyenne HUTpaTa 1eIroIo3bl.

JlaGopaTopHble onbIThL.19. O3HakoMieHue ¢ (QU3MYECKUMU CBOMCTBaMH TIIOKO3bl. 20. B3aumoneiictBue 1i0K03bl ¢ ruapokcuaom meau(Il)mpu
OOBIYHBIX YCJIOBUSAX M TpU HarpeBaHuu. 21. B3ammopelicTBUE TIIFOKO3bI M Caxapo3bl ¢ aMMHAaYHBIM PacTBOPOM OKcuaa cepeOpa. 22. KucmorHsii
rupoau3 caxapossl. 23. KauecTBeHHas peakius Ha Kpaxmai. 24. 3HaKOMCTBO € KOJUIEKIIMEH BOJIOKOH.

JKcnepuMeHTalbHbIE 3a1a4l. 1. Pacrio3HaBaHue pacTBOPOB TJIHOKO3bI U MHIIepHHAa. 2. OnpeesieHue Halluyus Kpaxmania B Mejie, Xjiede, MaprapuHe.

Kountpoasnasa padora Ne7.YrieBoasl.

Tema 8-9.A30Tconep:kamue oprannyeckue coexunenus(/0 uacos)



Amunbl. CocTaB u ctpoeHre aMuHoB. Kiaccudukanus, n3oMepus 1 HOMEHKJIaTypa aMMHOB. AundaTuueckue aMuHbl. AHWIMH. [loaydyeHne aMuHOB:
QIKWINPOBAHUE aMMHaKa, BOCCTAHOBJIEHWE HUTPOCOENMHEHUH (peakuust 3uHrHA). Ou3nyeckre CBOWCTBA aMUHOB. XMMUYECKUE CBOMCTBA aMHHOB:
B3alMOJCICTBUE C BOJOM M KHUCIOTaMHU. ['OMOJIOTMYECKHH DSl apOMaTHYECKMX AMMHOB. AJIKWIMPOBAHHWE M alMIMPOBAaHUE aMUHOB. B3aumHoe
BJIMSIHUE aTOMOB B MOJIEKYJIaX Ha IPUMEpPE aMMHaKa, aTu(paTUIeCKUX U apOMaTUYECKUX aMUHOB. [[pruMeHeHne aM1HOB.

AmMuHOKHCHOTHINOEIKH.COCTaB M CTPOCHHE MOJIEKYT aMHHOKHCIOT. M3oMmepuss aMHUHOKHUCIOT. JIBOWCTBEHHOCTh KHCIOTHO-OCHOBHBIX CBOMCTB
AMHHOKHCIIOT ¥ €€ IPUYHHBL. B3aumoeiicTBue aMHHOKHCIIOT ¢ OCHOBaHHUSIMU. B3anmMoelicTBIe aMMHOKHUCIIOT C KACIOTaMHU, 00pa30BaHUE CII0KHBIX
a¢upoB. OOpazoBaHue BHYTPUMOJEKYJIAPHBIX cojei (OMMOIspHOro HoHa). Peakuusi MONMKOHAEHCAIMM aMUHOKHUCIOT. CHHTETHYECKHE BOJOKHA
(xKampoH, SHAHT U JIp.). buosnornyeckas poiab aMUHOKUCIOT. [[puMeHeHne aMMHOKHCIIOT.

benkn xak IMPpUPOAHBIC 6I/IOHOJII/IM€pr. HeHTHI{HaH rpyiia aroOMOB M ICITHAHAsA CBA3b. HGHTI/II[I)I. benkn. HepBI/I‘-IHaﬂ, BTOpHUYHAsA U TPCTUYHAA
CTPYKTYpbI OeiK0oB. XMMUYECKHE CBOMCTBA OEJIKOB: TOpEHHE, ICHATYpaIlHsl, THAPOJIN3, KAYeCTBEHHbIC (IIBETHBIC) peakiuu. buonornueckue QyHKIMNA
OenkoB. 3HaueHue OenkoB. YeTBepTHUHAs CTPYKTypa OCJIKOB Kak arperarus OCITKOBBIX W HEOCIKOBBIX MOJICKYJ. [ 1o0anbHas mpobiema OeIKoBOro
TOJIOZIAHUS U ITyTH €€ PEIICHUSI.

HyxnenHoBblekucnoTeL. O0IMKN TIaH CTPOEHUsT HyKIeoTu0B. [[oHSATHE O MUPUMUIMHOBBIX W MYPUHOBBIX OCHOBaHMsX. [lepBuuHasi, BTopuyHas U
TpetruHas cTpykTypbl Mosiekyisl JIHK. buonornueckas pons JJTHK u PHK. I'ennas wrxenepust u 6uorexHomnorus. TpancreHHbie pOpPMBI )KHUBOTHBIX U
pacTeHU.

Hemoncrpaunu.®usnueckue CBOMCTBAa MeTWiIaMHuHA. ['opeHne meTwiamuHa. B3anmoneicTBHE aHWIMHA U METWUJIAMHUHA C BOJOM M KHUCJIOTAMHU.
OtHomenne OGeH305la U aHUIUHA K OpoMHON Boje. OkpalinBaHHe TKaHEH aHWIMHOBBIMH KpacuTensMmu. OOHapyxkeHHe (YyHKIMOHATIBHBIX TPy B
MoJIEKyJ1aX aMMHOKHCIO0T. HelTpanu3auus menouyn aMMHOKKUCI0TON. HellTpanu3anus KUCIOThl aMUHOKUCIOTOM. PacTBopeHue n ocaxaeHne OenKoB.
Henarypanus 6enkoB. KauectBennsie peakiuu Ha 0enku. Moaenu monexyinsl JJHK u paznuunbix Bugos monekyn PHK. O6pasiubl npoaykToB MUTaHUS
13 TPAaHCTEHHBIX (POPM paCTEHUH U KUBOTHBIX; JIEKAPCTB U MIPENapaToB, U3TOTOBJIEHHBIX C IOMOIIBIO FTEHHON MHXKEHEPHH.

JlabopaTopHusble onbIThL.25. [locTpoeHne Moeeii MOJIEKyST H30MEPHBIX aMHUHOB. 26. CMeImMBaeMOCTh aHWIMHA ¢ BOJOK. 27. OOpa3zoBanue comeit
aMHHOB ¢ KuciaoTamu. 28. KauecTBeHHbIC peakiiiu Ha OCIIKH.

KonTpoabsHnas padora Ne§ mo teme «A3oTcoziepaiiye COCTUHEHUSD)

Tema 10. I'eTeponukanyeckue coenHenus(2 vaca)



[IoHsiTHE O HYKIEHHOBBIX KHUCIOTaX. HyknemnoBeie kuciotsl: coctaB u crpoenue. Hykmeorunmsr. JJHK wm PHK. Pomp HyKIEHHOBBIX KHCIOT B
KHU3HEACATCIbHOCTU OpraHru3mMa A30Tcoaep>1<amue TETCPOUUKIINYCCKUC COCANHCHUA. HPIppOII 1 NUPUJUH KaK IMPEACTaBUTEIIN a30TCOACPIKAIUX T'CTCPOLUKIIOB, UX
3JIEKTPOHHOE CTPOEHUE, APOMATHUECKUI XapakTep, pa3iudue B MPOSIBICHUH OCHOBHBIX CBOMCTB.

Teopust XUMHUYECKOTO CTPOCHUSI OPraHUYECKUX COCAUHEHUM.

Tema 11: TeopeTnueckue 0CHOBBI OPraHUYECKOI XUMHUM (7 uac)

Teopust XUMHUECKOTO CTPOEHHS OPTaHMYECKUX coelMHEeHU. | 'eHeTnyeckas CBsI3b MeXy KjlaccaMHi OpraHNuecKuX BemecTB.CTpaTerusi OpraHn4eckoro
cuHTe3a. OKUCIUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIIMU B OPTaHUYECKON XUMUH. BBICOKOMONEKYIsIpHbIE COETUHEHMUS.

IIpakTuyeckas padora Ne 3. PacriozHaBanue BOJIOKOH

IpakTnyeckas padora Ned. MeTtos TOHKOCIIOWHOWXpOMaTorpadun

Ouyenka "5" cmaseumcs ¢ cnyuae:
1. 3HaHus, MOHUMaHUS, TITyOMHBI YCBOCHHUSI 00y4arOMMUMCs BCero 00bEMa MporpaMMHOTO MaTepraa.

2. YMenus BBIACIIATD INTaBHBIC MMOJIOKCHHUA B U3YUCHHOM MaTCpHaJIC, HAa OCHOBAHUUN (1)aKTOB H IIPUMCPOB O606H_[aTB, ACJIaTh BbIBOAbI, YCTAHABJINBATb
MCKIPCIMETHLIC U BHYTPUIIPCAMETHBIC CBA3U, TBOPYCCKU ITPUMCHSCT IMOJIYYCHHBIC 3HAHUS B HE3HAKOMOI CUTyallH.

3. OTCYTCTBI/IG OIIMOOK U HEJIOYETOB IIpU BOCIIPOU3BCACHUH U3YYCHHOI'O MaTCpualia, Ipyu YCTHBIX OTBCTAX YCTPAHCHUC OTACIIbHBIX HETOYHOCTEH ¢
MMOMOIIBIO JOTIOJHUTCIBHBIX BOIIPOCOB YUUTCIIA, CO6J'IIO,I[€HI/IC KYJIbTYPbI MMMCbMEHHOM 1 YCTHOﬁ peuu, ImpaBuil O(l)OpMJ'IeHI/IH IIMCHbMCHHBIX pa60T.

Ouyenka "4":
1. 3HaHue BCEro M3y4eHHOr0 MPOrPaMMHOI0 MaTepurara.

2. YMmennii BBIACIATD INTIABHBIC ITOJIOXKCHUA B U3YYCHHOM MATCpUaJIC, Ha OCHOBAHUU (1)aKTOB " IpUMEPOB O606IIIaTB, ACJIaTh BBIBO/JbI, YCTAaHABJIMBATb
BHYTPUIIPEAMCTHBIC CBA3H, IPUMCHATDH IOJIYUCHHBIC 3HAHWA HA IIPAKTUKE.



3. He3nauutenbHble (HErpyOble) OMNOKY U HEOUETHI IPU BOCIIPOM3BEACHUN U3YYEHHOTO MaTepualla, COOJII0eHNE OCHOBHBIX IPAaBUII KYJIbTYPhl
MUCHbMEHHOW U YCTHOHM pedu, mpaBmil 0pOPMIICHHS MTUCHMEHHBIX paboT.

Ouyenka "'3" (ypoBeHb IIPEJICTABICHUI, COUYETAIOIIMXCS C JIEMEHTAMH HAayUHbIX MOHITHA):

1. 3Hanne n YCBOCHHUC MaTcpHrajla Ha YPOBHC MUHHUMAJIbHBIX Tpe60BaHPII>i porpamMmmsl, 3aTpyJHCHUC ITPHU CAMOCTOATCIIbHOM BOCIIPONU3BCICHUU,
H€O6XOI[I/IMOCTB HE3HAYNTEIHFHOM ITOMOIIU nmpenogaBaTeiis.

2. YMeHue paboTaTh Ha ypOBHE BOCIIPOU3BEICHUS, 3aTPYIHEHUS [IPU OTBETaX Ha BUJAOU3MEHEHHBIE BOIIPOCHI.

3. Hanmuuue rpy6oii ommOKy, HECKOJIBKMX HEIpyOBIX MPU BOCIPOU3BEAECHUHU U3YUEHHOTO0 MaTepHralia, He3HaUUTEIbHOE HeCOOJII0/IEHHE OCHOBHBIX
MPaBUJI KYJIBTYpPbI MIMCBMEHHOM U YCTHON pedH, paBuil 0pOpMIICHUS MTUCHMEHHBIX paboT.

Ouenka '"2":
1. 3HaHMe 1 yCBOGHUE MaTepHaia HAa YPOBHE HIDKE MHHUMAJILHBIX TPEOOBAHMIA ITPOTPAMMEI, OT/ICIBHBIC IPEIICTABICHHS 00 H3YYCHHOM MaTepuale.
2. OrcyTcTBHE YMEHHI paboTaTh Ha YPOBHE BOCIIPOU3BEACHMSI, 3aTPY/THEHUS IIPU OTBETAaX Ha CTaHIAPTHBIE BOIIPOCHL.

3. Hanuuune HECKONbKHUX TPYObIX OIIMOOK, OOJIBIIOro Yuciia HErpyObIX U BOCIIPOU3BEACHNN U3yYEHHOTO MaTepuala, 3HauuTeJIbHOe HECOO0ieHNe
OCHOBHBIX IIPAaBUJI KYJIBTYpPhI TIMCBbMEHHOM U YCTHON peyud, PaBuiI 0POPMIICHHS TUCHbMEHHBIX padoT.

Ouenka "1":

CraBuTcs 3a IIOJIHOC HE3HAHHUE HU3YUYCHHOI'O MaTepHrajia, OTCYTCTBHUC 3JICMCHTAPHBIX YMGHI/Iﬁ 1 HAaBBIKOB.

Ycemuotit omeem.

Ouyenka "5'" cmasumcs, ecnu yuenuk:



1) [Toka3bIBaeT riy0oOKoe U MOJTHOE 3HAHKE U IIOHUMaHUE BCero 00bEMa MPOrpaMMHOTO MaTepualia; MoJIHOE IOHUMAaHUE CYIIIHOCTH pacCMaTpUBaEMBbIX
MOHSTHUH, SIBIICHUI U 3aKOHOMEPHOCTEN, TEOPUI, B3aUMOCBSI3EH;

2) VYMeerT COCTaBUTh IMOJIHBI W TPaBWIBHBIA OTBET HA OCHOBE H3YUYEHHOTO MaTepuaia; BbIACNATh TJIaBHBIC IOJOXKEHHS, CaMOCTOSITENBHO
MOATBEPKIaTh OTBET KOHKPETHBIMU TpUMepaMH, (akTamu; CcaMOCTOATEIHHO W apryMEHTHPOBAHO JIeJaTh aHaiu3, OOOONICHWS, BBIBOJEI.
YcTaHaBnuBaTh MEXIIpeIMETHbIE (Ha OCHOBE paHee MPUOOPETEHHBIX 3HAHUMN) M BHYTPUIIPEIMETHBIC CBS3U, TBOPUYECKU NMPUMEHSThH IMOJyUYCHHBIE
3HAHWUS B HE3HAKOMOW curyaruu. [locnemoBaTenbHO, Y€TKO, CBA3HO, 0OOCHOBAHHO M 0E30IMMOOYHO M3JaraTh y4eOHBIM MaTepuai; JaBaTh OTBET B
JIOTUYECKOW TMOCJIEIOBATEIbHOCTH C HCIIOJIb30BAHMEM MPHUHATOW TEPMHUHOJOTHH, JeJaThb COOCTBEHHBbIE BBIBOJBI;, (OPMYIUPOBATH TOYHOE
OTpeJIeJICHUE U MCTOJIKOBAaHWE OCHOBHBIX TMOHSATUM, 3aKOHOB, TEOPHUH; MPH OTBETE HE MOBTOPATH JOCIOBHO TEKCT YUEOHHWKA; M3Jaratb maTepual
JTUTEPATypHBIM S3BIKOM; MPAaBWJIBHO M OOCTOSTENBHO OTBEYaTh Ha JOMOJHHUTEIbHBbIE BOMPOCHl yuuTens. CaMOCTOATEIbHO W PAalMOHAIBHO
WCIOJIb30BaTh HATISIIHBIC TIOCOOMS, CIPABOYHBIC MaTepUaibl, y4COHHWK, TOMOIHHUTEIHHYIO JIMTEPATYypy, MEPBOUCTOYHUKH, NMPHUMEHSATH CHCTEMY
YCIOBHBIX 0003HAUYECHUI TIPU BEJICHUH 3aIUCE, COMPOBOKIAIOIINX OTBET; UCIOJIb30BaHUE AJIs JOKA3aTeIbCTBA BHIBOJIOB U3 HAOIOICHUI U OTIBITOB;

3) CaMOCTOATENIbHO, YBEPEHHO U 0€30IINO0YHO NMPUMEHSET MOJyYeHHbIE 3HaHUS B PEelIeHUH Ipo0jeM Ha TBOPUYECKOM YpOBHE; JOIycKaeT He Oosee
OJTHOTO HEeoUETa, KOTOPBIH JIETKO MCIPABISIET O TPEOOBAHUIO YUUTENS; IMEET HEOOXOIMMBbIE HABBIKM Pa0OTHI ¢ MPUOOpaMH, YepTEKaMU, CXEMaMH U
rpaduKamMu, CONMyTCTBYIOIIUMH OTBETY; 3alIUCH, COIPOBOKAAIOLIUE OTBET, COOTBETCTBYIOT TPEOOBAHUSIM.

Ouenka "'4" cmasumcs, ecnu yuenuk:

1) Iloka3piBaeT 3HAHHMS BCEro H3YyYEHHOTO MPOrpaMMHOrO Marepuana. [[a€T moJHBIA W TpaBWIBHBIM OTBET HAa OCHOBE HM3YUYECHHBIX TEOPHUH;
HE3HAYUTENbHbIE OIIMOKA M HENOYETHl MPH BOCHPOM3BEICHUH H3YYEHHOIO MaTepHalia, ONpENEeNICHUs TMOHATUN Jan HEeNoJHbIe, HEOOIbIINe
HETOYHOCTH IPH MCIIOIH30BAaHUN HAYYHBIX TCPMUHOB HJIM B BBIBOJIAX U 000OIICHUSIX U3 HAOIIOICHHUI U ONBITOB; MAaTEpUasl U3JIaraeT B ONPEIeIICHHON
JIOTUYECKOW TMOCIEA0BATEIbHOCTH, MPU 3TOM JOMYCKaeT OJHY HerpyOyro ommOKy win He Ooyiee ABYX HEIOYETOB M MOXKET WX HCIPaBUTh
CaMOCTOSITEIILHO MPU TPEOOBAHWM WIIM TIPH HEOOJBIIONW TOMOIIM MPEIOAaBaTelis; B OCHOBHOM YCBOMJI y4eOHBIH MaTephall, IMOATBEPXKIACT OTBET
KOHKPETHBIMU IIPUMEPaMU; IPABUIIbHO OTBEYAET HA JOMOJHUTENbHBIE BOIIPOCH YUUTETIS.

2) YMeeT caMoCTOSITEILHO BBIACIIATD I'TIABHBIC ITOJIOKCHUSA B U3YUCHHOM MaTCpHUaAJIC; HA OCHOBAHUU (1)aKTOB U IIpUMEpPOB O606H_IaTB, ACJIaTb BBIBOJHBI,
YCTaHaBJIMBAaTb BHYTPUIIPCAMCTHBIC CBA3H. HpI/IMeHHTB IMOJIYYCHHBIC 3HAHHA Ha IMPAKTUKC B BHI[OI/I?;MGHéHHOﬁ CUTyalluu, CO6JIIOZ[8,TI) OCHOBHBIC
IMpaBuJjia KyJIbTYPhL yCTHOfI peuu u COHpOBO)KI[aI-OH_[eﬁ HHCLMGHHOﬁ, HCIIOJIb30BATh HAYYHBIC TCPMUHBI;

3) He obGnanmaer nocTaTOYHBIM HAaBBIKOM PAa0OTHI CO CIPABOYHOM JIUTEpaTypoil, ydeOHHMKOM, NEPBOMCTOYHUKAMHU (IIPABUJIBHO OPUEHTUPYETCS, HO
pabotaeT MemieHHO). [lomyckaet HerpyOble HapylIeHUs TPaBUI OPOPMIICHHS TMCHbMEHHBIX padoT.



Ouenka "'3" cmasumcs, ecnu yuenuk:

1. ycBOMII OCHOBHOE coziepKaHHe yueOHOTO MaTepraa, IMEeT MpoOeIbl B yCBOSHHH MaTepHralia, He MPEMsITCTBYIOIINE TaTbHEHIIEMY YCBOSHHUIO
MIPOrpPaMMHOTO MaTepHaa;

2. MaTepural u3jaraCtT HECCUCTEMATU3UPOBAHHO, Q)parMeHTapHo, HC BCCraa 1ocCjiIcaoBaTCiIbHO,

3. mOKa3bIBaeT HEIOCTATOUYHYIOC(OPMUPOBAHHOCTh OTJENIbHBIX 3HAHUN U YMEHUU; BBIBOJIBI U 0000IIIEHUSI apTYMEHTUPYET Cl1a0o, AOMYyCKaeT B HUX
OIIINOKH.

4, AOIYCTHUII OIIMOKM ¥ HETOYHOCTH B MCIIOJIL30BaHUN Haquoﬁ TCPMHUHOJIOTUH, OIIPCACIICHUA MMOHSTHHN JaJI HCAOCTAaTOYHO YCTKHUC,
5. He UCNOJb30Bal B KAUECTBE JOKA3aTEIbLCTBA BHIBOJLI U O606H.I€HI/I$I nu3 Ha6J'IIO,I[€HI/II71, (baKTOB, OIIBITOB HUJIN JOITYCTHUII OIINOKHU IIpH UX U3JI0KCHHUU,

6. MCIIBITHIBAET 3aTPYAHEHUS B IPUMEHEHUH 3HaHUH, HEOOXOAUMBIX JUIsl peIlieHHs 3a]1a4 PA3JIMYHbIX TUIIOB, IPU O0BSICHEHUU KOHKPETHBIX SIBICHUIN
Ha OCHOBE TEOPUI U 3aKOHOB, WJIU B ITOATBEP/KICHUN KOHKPETHBIX IIPUMEPOB ITPAKTUYECKOr0 IIPUMEHEHUS TEOPUH;

7. OTBEYAET HEMOJHO Ha BOIIPOCHI YUUTCIIA (yHy'CKaH u OCHOBHOG), HJIK BOCIIPOU3BOAUT COACPIKAHUEC TCKCTA y‘le6HI/IKa, HO HEAOCTATOYHO ITIOHUMACT
OTACIBHBIC ITOJIOXKCHHA, UMCIOIIIHMEC BaXXHOC 3HAYCHUC B 3TOM TCKCTC,

8. 00HapyXHMBaeT HEIOCTATOYHOE TIOHMMAHUE OT/ACIBHBIX OJ0KEHHUN TIPU BOCIIPOM3BEACHNH TEKCTa YIeOHUKA (3aMUCeil, IEPBOMCTOYHUKOB) WITH
OTBEYAET HETOJIHO Ha BOIIPOCH! YUUTENS, IOMyCKasl OIHY-/BE IPyOble OIINOKH.

Ouenka "2" cmasumcs, ecnu yuenuk:

1. He YCBOWJI M HE PACKPBLUI OCHOBHOE COJIEP)KaHHE MaTepraa;

2. He JenaeT BBIBOJOB U 0000IIEHUIA.

3. HE 3HAET W HE MOHUMAET 3HAYUTEIbHYIO UM OCHOBHYIO YacTh MPOTPAMMHOI0 MaTepuaia B Mpejieiax MoCTaBJIEHHBIX BOIPOCOB;

4. unu uMeeT ¢1ado C(i)OpMI/IpOBaHHLIe 1 HCIIOJIHBIC 3HAHUS U HEC YMCCT IIPUMCHSATH UX K PCHICHUIO KOHKPECTHBIX BOIIPOCOB U 3a/1a4 110 O6p33].1y;



5. v pu oTBeTe (Ha OJIMH BOIPOC) AOMYCKAeT 0oJiee IBYX TPYOBIX OIIMOOK, KOTOPhIC HE MOXKET MCIIPABUTh AaXKE MPH MOMOIIN YIUTEIIS.
Ouyenka "1'" cmasumcs, ecnu yuenuk:
1) HE MOXET OTBETUThH HH HA OJIUH U3 TTOCTABIICHHBIX BOIIPOCOB;

2) MOJHOCTHIO HE YCBOMII MaTepHal.

[Ipumeuanwue.

ITo oxoHuyanuro YCTHOI'O OTBETA y4JallCrocs neaarorom maércs KpaTKI/Iﬁ aHaJIu3 OTBCTA, 00BABIAETCS MOTHBHPOBaHHAA OLCHKA. Bo3moxHo
IMPUBJICYCHUEC APYIrUX yUallUXCA AJId aHaIM3a OTBETA, CaMOaHalIn3, NPCJIOKCHNEC OLCHKH.

Ouenka camocmosamenbHblX RUCbMEHHBIX U KOHMPOJIbHBIX PAdOm.

Ouyenka "5'" cmasumcs, ecnu yuenuk:

1. BemmomHWI paboTy 6€3 OMMO0K U HET0UYETOB;

2. gomycTHII He 0oJiee OTHOTO HEeI04YeTa.

Ouenka ""4" cmagumcsa, ecny y4€HUK BBIIOJHUWI PadOTy MOJHOCTBIO, HO IOMYCTUI B HEll:
1. He 6onee oaHOM HETPyOO OMMOKU U OJJHOTO HEJIOUETA;

2. unu He OoJee IByX HEJIOUETOB.



Ouyenka "'3" cmasumcs, ecnv y4eHUK MIPABUIILHO BBITIOJIHUI HE MEHEE TOJIOBHHBI paOOThI MU TOMYCTHI:
1. He Gonee TBYX TpyOBIX OMIMOOK;

2. wnu He OoJiee 0IHOM TPyOOH M OHOM HEerpyool OMMOKH U OHOTO HEJJ0YETa;

3. unu He OoJsiee IBYX-TpeX HErpyObIX OLINOOK;

4. uny ogHOU HerpyOoii OMMOKU U TPEX HEIOUETOB;

5. WM TIPU OTCYTCTBUU OLIUOOK, HO MPU HATMYUH YETHIPEX-TISITH HEJOUETOB.

Ouenka "'2" cmasumcs, ecnu yuenuk:

1. momycTHI YMCIIO OMKUOOK U HEJOUETOB MIPEBOCXOIAIIEE HOPMY, IPU KOTOPOU MOKET ObITh BhICTaBjIeHa OlleHKa "3";
2. WK €CJH MPABWIHHO BBITTOJHII MEHEE MOJIOBUHBI PAOOTHI.

Ouyenka "1'" cmasumcs, ecnu yuenuk:

1. He mpucTyNan K BBIIOJIHEHUIO paOOTHI;

2. WK TIPaBUJILHO BBIMOJIHWI HE Oonee 10 % Bcex 3amaHui.

[Ipumeuanue.

1) Yuurens ©MeeT paBo MOCTABUTH YUCHUKY OIICHKY BEIIIE TOM, KOTOpas MPeyCMOTpEeHa HOPMaMHU, €CITH YICHHKOM OPUTHHAIBHO BBIITOJTHCHA
pabora.

2) OueHKH ¢ aHAJIM30M JOBOSTCS 10 CBEJICHUS YUAIIUXCsl, KaK MPAaBHIIIO, HAa MOCIEAYIOIEM YpPOKe, IpeaycMaTpruBaeTcs padboTa HaJl olnOKamu,
yCTpaHeHue IpoOeoB.



Ouenka 8vinoINeHUA NPAKMUYEeCKUX (1a0opamophbvix) padom, Onblmoe no npeomMemann.

Ouyenka "5'" cmaeumcs, ecnu yuenuk:
1) mpaBUIIBHO OMPEACIIHII IISITh OIBITA;
2) BBIMIOJIHWI Pa0OTY B MOJIHOM 00bEeMe C COOTI0ICHUEM HEOOXOIUMOM MOCIICIOBATEIIBHOCTH IPOBE/ICHUS OIIBITOB U U3MEPEHHUIA,

3) caMOCTOSTENBHO U pallMOHAILHO BBIOPA U MOJATOTOBUII JUIs OIbITa HEOOX0IMMOE 000PYAOBAaHUE, BCE OIBITHI IPOBEJI B YCIOBUAX U PEXKHUMAX,
o0ecTIeYnBAaOIINX MOTYYCHHE PE3YIIBTATOB U BBIBOJIOB C HAMOOJIBIICH TOYHOCTHIO;

4) Hay4yHO IPaMOTHO, JJOTHYHO OMUCAN HAOI0IeHUs U cPOPMYTUPOBAJ BBIBOBI U3 OMbITA. B mpeacTaBieHHOM OT4eTe IPAaBUILHO U aKKypaTHO
BBITIOJTHWII BCE 3aITUCH, TAOIHIIBI, PUCYHKH, YEPTEKH, TPAPUKH, BEIYUCIICHUS U ClIeIa)l BEIBOJIBI;

5) npaBUJIBHO BBINOJIHWI aHaiau3 norpemHoctei (9-11 kmaccsr).

6) IPOSIBIISICT OPTaHU3AMMOHHO-TPYAOBEIE YMEHUS (TIOICP)KUBACT YUCTOTY paboYero Mecta U MOpsA0K Ha CTOJIe, SKOHOMHO UCTIOIB3YET PAaCXOIHbBIC
MaTepHuabl).

7) SKCIIEPUMEHT OCYHIECTBIISIET IO TUIaHY C YYETOM TEXHHUKH O€30MacHOCTH U MPaBUII pabOTHI ¢ MaTepHaIaMH U 000PYI0BaHUEM.
Ouyenka "4" cmaeumcs, ecnu yuenuk eplnonnun mpedosanusn kK oyeuke ""5", no:

1. OTIBIT IPOBOJMI B YCIIOBHSX, HE 00CCIICUMBAIONINX JOCTATOYHOM TOYHOCTH U3MEPEHUN;

2. win OBUIO JIOTYIIEHO JBA-TPU HEIOYETA,

3. unu He 6osee OAHON HerpyOoii OMKUOKY U OJJHOTO HEJ0YETa,



4. WK DKCTICPUMEHT TPOBEJICH HE TIOJHOCTHIO;
5. WK B OIIMCAHWH HAOJIFOICHUI U3 OIBITA JIOMYCTHJI HETOYHOCTH, BBIBOJIBI C/ICIal HETIOTHEIE.
Ouyenka "3" cmaseumcs, ecnu yuenuk:

1. IMpaBHUJILHO OIIPEACIINI LCJIb OIIbITA, pa60Ty BBIITOJHACT IIPABUJIBHO HC MCHEC YCM HAIIOJIOBHUHY, OHAKO 00BEM BEITTOJTHEHHON YaCTH TaKOB, 4YTO
MO3BOJIACT IOJYUUTH NPABUJIBHBIC PE3YJIbTAThI U BBIBOABI II0 OCHOBHBIM, IIPUHIUIIMAIIEHO BAXXHBIM 3a/iadyaM pa6OTBI;

2. unu moaodop 06opyaoBaHUs, 00BEKTOB, MATEPHAIIOB, a TAK)KE PA0OTHI TI0 HAYATy ONBITA TIPOBEN C MOMOIIBIO YUUTEIIS;, MU B XOJI€ TTPOBEICHUS
OIbITa ¥ U3MEPEHUI OBLIN JIOMYIICHBI OIIUOKK B OMMMCAHUK HAOIIOACHUH, (OpPMYyTUPOBAaHHH BHIBOJIOB;

3. OTBIT MPOBOJAMJICS B HEPAIIMOHATIBHBIX YCIOBUAX, UTO MPUBENIO K MOTYYEHHUIO PE3YIbTATOB C OOJIBIICH MOTPEIIHOCTHIO; MIIU B OTUETE ObLITN
JIOTTYIIIEHBI B O0IIEH CIIOKHOCTH HE 0oJiee IBYX OMIMOOK (B 3aITUCIX €AMHHI], U3MEPEHUSX, B BEIUUCICHISX, TpadHKax, TA0IHIIAX, CXeMaX, aHAIIN3e
MOTPEIIHOCTEH U T.JI.) HE MPUHIMITUAIBLHOTO JUIsl JAaHHOU paboThl XapaKTepa, HO MOBJIHABIIMX HAa PE3yNIbTAT BHIMOIHEHHS; UM HE BBHITIOJIHEH COBCEM

WJTU BBITIOJIHEH HEBEPHO aHanu3 norperrHoctei (9-11 kiacc);

4. normyckaet rpy0yro OmMOKY B X0OJIe IKCIIepUMEHTa (B 00BSICHEHUH, B 0()OPMIICHUU pa0dOThI, B COOIOICHUH MTPABUIJI TEXHUKU 0€301IaCHOCTH TIPH
pabote ¢ MaTrepuanaMu U 000pyJ0BaHHEM ), KOTOpasi HCIIPABISAETCS 1O TPEOOBAHUIO YUUTETIS.

Ouyenka "2'" cmasumcs, ecnu yuenuk:

1. He ONpeaAcCINI CaAaMOCTOATCIIBHO LCJIb OIIbITA,; BBIITOJIHUII pa60Ty HEC NOJIHOCTBIO, HC MOATOTOBUJI HYKHOC O60py,I[OBaHI/Ie 1 00bEM BBIITOJHEHHOMN
4aCTu pa6OTBI HC ITIO3BOJIACT CACIATDh IIPABUJIbHBIX BBIBOJIOB,

2. WM OMBITHI, U3MEPEHUS, BBIUNCIICHUS, HA0IIOJCHUS IPOU3BOIMIINCH HETIPABUIIBHO;
3. wm B xoJie paboTHI ¥ B OTYETE OOHAPYKMIIUCH B COBOKYITHOCTH BCE HEAOCTATKH, OTMEUEHHBIE B TPeOOBaHUAX K oreHke "3";

4. nomryckaer jBe (1 6osee) rpyObie OMMOKH B X0/ IKCIIEPUMEHTA, B 00BSICHEHHUH, B 0(DOPMIIEHHUH pabOThI, B COOJIOICHUY MPABUIT TEXHUKU
0€30MacHOCTH IIpH PabOTE C BEIIECTBAMH M 000PYJOBaHHUEM, KOTOPBIE HE MOYKET UCIIPABUTH JIAXKE MO TPEOOBAHUIO YUHUTEIIS.

Ouenka "'1" cmasumcs, ecnu yuenuk:



1. MOTHOCTBIO HE CyMeJ HayaTh ¥ 0(OPMUTD OIBIT; HE BBIOJHSIET PA0OTY; MOKa3bIBACT OTCYTCTBUE IKCIIEPUMEHTAIBHBIX YMEHUIT; HEe COOIIOAAI HITH
rpy0o Hapyman TpeboBaHus 6€30aCHOCTH TPY/a.

Ouenka ymenui npoeooums Haodir00enusl.

Ouyenka "5'" cmasumcs, ecnu yuenuk:

1. mpaBUIIBHO 110 3aIaHUIO YYUTEIS TPOBEN HAOIIOACHNE;

2. BBIJICTIWIT CYIIECTBEHHBIC MPU3HAKH y HA0II0AaeMOr0o 00BheKTa (Tporiecca);

3. JIOTUYHO, HAYYHO TPAMOTHO 0(hOPMUIT PE3yIIbTAaThl HAOIOACHUI U BBIBOIBI.

Ouenka ""4" cmasumcs, ecnu yuenuk:

1. IpaBUIJIBHO 110 3a/IaHUI0 YYUTEIS TPOBEN HAOIIOACHNUE;

2. IpH BBIJICJICHUH CYIIECTBEHHBIX MPU3HAKOB y Ha0JI01aeMOro 00beKTa (Tipoliecca) Ha3BaJl BTOPOCTETICHHBIE,
3) nomycTri HeOPEKHOCTH B 0(hOpPMIICHUU HAOTIOCHHI U BEIBOJIOB.

Ouyenka "3" cmaseumcs, ecnu yuenuk:

1. ZOMYCTHII HETOYHOCTHU ¥ 1-2 OMIMOKHU B MPOBECHUH HAOIFOICHUH 110 3aJJAHUI0 YUUTEIIS;

2. IpU BBIJICIICHUH CYIIECTBEHHBIX MPU3HAKOB Y HA0JII0JaeMOT0 00bEKTa (IIpolecca) BIACIUII JIUIITh HEKOTOPHIC,

3) nomyctun 1-2 ommOku B 0popMIeHUH HAOIIOICHUH 1 BHIBO/IOB.



Ouenka "'2" cmasumcs, ecnu yuenuk:

1. norryctri 3 - 4 omMOKK B IPOBEICHUH HAOJFOICHUN TI0 3aJIaHUI0 YIUTEIIS,
2. HEMIPAaBWJIBHO BBIJCIIHII TIPU3HAKU HAOII0aeMOro o0beKTa (mporecca);

3. omycTui 3 - 4 omnOKku B 0pOpMIIEHUH HAOJIIOIEHUN U BBIBOJIOB.

Ouenka "'1" cmasumcs, ecnu yuenuk:

He Bnageer YMCHHUEM IIPOBOAUTDH Ha6J'II-O,Z[eHI/IC.

Tpebosanun Kk Hanucanuro WKOIbHO20 peghepama.

3ammra pedepara — oxHa u3 (GOpM MPOBEICHHS YCTHOM HMTOTOBOM arrectammu ydammxcs. OHa mpeamnosiaraeT IMpeIBapUTENbHBIH BBHIOOD
BBIITYCKHUKOM MHTEpECYIOIIEH ero npooieMsl, ee riyookoe U3ydeHue, H3J10)KeHUE Pe3yIbTaToOB U BbIBOJOB.

Tepmun «pedepar» umeer JaTHHCKHE KOPHU U B IOCIIOBHOM IIEPEBOJIE O3HAUAET «OKJIAIbIBal0, coo0may. CroBapu ONpeaeNsioT ero 3HayeHHe Kak
«KpaTKOe M3JIOKCHHE B NMHUCHMEHHOM BHJE WU B (QopMe IMyOJUYHOTO JIOKJIaNa COACpKAHWS KHHIHW, YYEHHWs, HAYYHOH MPOOJIEMBI, Pe3yJbTaTOB
HAyYHOTO HCCJIEIOBaHUs; JOKIAJ Ha ONpEAeNCHHYI0 TEeMy, OCBEIIAIONIMKA ee Ha OCHOBE 0030pa JHUTEepaTypbl U JIPYTrUX HCTOYHUKOBY. OmHAKO
BBIITYCKHUKHU IIKOJBl HE BCErja JOCTATOYHO XOPOIIO IMOATOTOBIECHBI K 3TOH (opme pabOThI M OCBEAOMIICHBI O TeX TPEOOBAHUSAX, KOTOPHIC
MPEeIbABISIOTCA K ee BeinonHeHuto 1. Tema pedepata u ee BbIOOp

OcHoBHbIE TpeOOBaHMSI K 3TOH YacTH pedepara:
* TeMa J0JDKHA OBITh COPMYIIMPOBAHA TPAMOTHO C JIMTEPATYPHON TOUKHU 3PCHHUS

* B Ha3BaHUU pedepara ciaelyeT ONpeIeIuTh YeTKUE PAMKH PACCMOTPEHMSI TEMbI, KOTOPbIE HE JOJKHBI ObITh CIUIIKOM HIMPOKUMHU WM CIIMILIKOM
Y3KUMU



* CJIEYET 10 BO3MOKHOCTH BO3JI€P>KMBATHCS OT UCIOJIb30BaHUS B HA3BAHUHU CIIOPHBIX C HAYYHOW TOYKU 3pEHUS TEPMUHOB, U3JIUILIHEN
HayKOOOPAa3HOCTH, a TAKXKE OT YPE3MEPHOTO YIPOIICHUs (POPMYIHPOBOK, KEJIATEITHHO N30eraTh JUIMHHBIX HA3BaHHIA.

2. TpeGoBaHus K 0QPOPMIICHUIO TUTYIBHOTO JIUCTA

B npaBom BepxHeM yrily yKa3blBaeTcsl Ha3BaHHE y4eOHOro 3aBeJICHUs, B LICHTpe -TeMa pedepara, Huxke Tembl cripaBa — D.1.0. yuamierocs, Kiacc.
®.1.0. pykoBoaUTENS], BHU3Y — HACETICHHBIN IIYHKT U T'OJ] HATUCAHUS.

3. OrnaBieHue

Crenyronmm nocie TUTYIbHOIO JINCTa JOIDKHO UATH oryaBieHue. K coxxanaeHnto, O4eHb 4acTo yuyuTess *He HaCTauBaloT Ha ATOM KaKyLIEMCsI UM
(dbopmansHOM TpeOOBaHUH, a BEIb MMEHHO C TIOJJOOHBIX «MEJI0Yei» HAYMHACTCS KYJIbTypa HAy4HOTO TPY/A.

[lIxonbHBIN pedepaT clieayeT COCTABIATh U3 YETHIPEX OCHOBHBIX YaCTEH: BBEJICHUSI, OCHOBHOM YaCTH, 3aKIIOYCHUS U CITUCKA JIUTEPATYPHI.
4. OcHOBHBIC TPeOOBAHUS K BBEJCHUIO

BBenenue n0MKHO BKIIOYAaTh B ce0s KpaTKoe OOOCHOBAaHME AaKTyalbHOCTH TeMbl pedepara, KOTOpas MOXKET pacCMaTpuUBaTbCsl B CBS3H C
HEBBISICHEHHOCTBIO BOIPOCA B HAayKe, C €ro OObEKTUBHOM CII0KHOCTBIO JJI U3YUEHHUs, a TAK)KE B CBSI3U C MHOTOYKMCIEHHBIMU TEOPUSIMHU U CIIOPaMH,
KOTOpbIE BOKPYI' HEe BO3HMKAIOT. B 3TON yacTu HEOOXOIMMO Tak)e MO0Ka3aTh, OYEMY JAaHHBIA BOMPOC MOKET MPEACTaBIATh HAyYHBIH UHTEpEC U
KaKoe MOYKET MMETh MPaKTHYeCKoe 3HaueHue. Takum oOpazom, TeMa pedepara I0DKHA OBITH aKTyajbHa JIMOO ¢ Hay4YHOW TOYKM 3peHUs, MO0 U3
MPAKTUYECKUX COOOPAKEHHH.

OueHp BaXHO, YTOOBI IIKOJBHUK YMEJ BBLACINUTD LCJIb (I/IJ'II/I HECKOJBKO ueﬂeﬁ), a TaKXKC 3aa41, KOTOPLIC Tpe6yeTc;1 PCUIUTL MJIA pCain3allun LCIIN.
Haan/IMep, OCJIBIO MOXET OBITH IIOKa3 Pa3HBIX TOYCK 3PCHHA HA Ty WKW UHYIO JIMYHOCTH, a4 3aJa4aMU MOTYT BBICTYIIATh OIIMCAHUC €€ JIMYHOCTHBIX
Ka4yCCTB C HOSI/ILII/Iﬁ psada aBTOpPOB, OCBCIHICHUC €C O6H.I€CTB€HHOI71 ACATCIIBHOCTH U T. 1. OOBIYHO OJHa 3aJa4a CTaBUTCA Ha OAUH naparpa(b pe(bepaTa.

4. TpeOoBaHMs K OCHOBHOM yacTu pedepara

OcHoBHas yacTh pedepara COIEPKHUT MaTepuall, KOTOPbI OTOOpaH YyUEHUKOM JUIS paccMOTpeHus mpodiemsbl. He cTouT TpeboBaTh OT MIKOJIHHUKOB
O4YeHb 00BEMHBIX pedeparoB, NpeBpalas uX TPy B MEXaHWYECKOE MEpPENUChIBAHUE M3 PA3IMYHBIX UCTOYHUKOB MEPBOTO MOMABIIETOCS MaTepuaa.
Cpenuuii 06beM 0CHOBHOM yacTu pedepara — 10 cTpaHul. YUHUTENIO IPH PEIICH3HUH, & YICHUKY IIPH HAITMCAHUU HEOOXOIMMO 00paTUTh BHUMaHUE Ha
000CHOBaHHOE pacrpeiesieHie MaTepuala Ha maparpadpsl, yMeHue (opMyJIMpoBaTh UX Ha3BaHHE, COOITIOICHHUE JIOTHKH U3JT0KEHHSL.



OcHOBHas 4acTh pe(bepaTa, KpOME COACPIKAHMA, BLI6paHHOFO N3 Ppa3HbIX JIUTCPATYPHBIX NCTOYHUKOB, TAKKE JOJKHA BKIIFOYATh B cebs1 cOOCTBEHHOE
MHCHUC yHallerocsa U C(l)OpMYJII/IpOBaHHI)IG CaMOCTOATCIIbHBIC BLIBO/IbI, OITUPAIOIINECS Ha ITPHUBCICHHBIC q)aKTI)I.

6. TpeOoBaHMs K 3aKIIFOUCHUIO

3akiroueHne — 4YacTh pedepara, B KOTOpoil (hOpMyIUpyrOTCs BBIBOABI IO maparpadam, oOpamaercsi BHUMaHHE Ha BBINOJHEHNE TTOCTABICHHBIX BO
BBCJICHUMU 3a1a4 U ueﬂef/i (I/IJII/I HGJII/I). 3akiroueHue JOJDKHO OBITE YCTKUM, KPATKHUM, BBITCKAIOIIUM M3 ocHOBHOM yacTu. O4YeHb 4acTo YUYCHUKHA (I[a u
YUHUTEIsI) IyTAIT 3aKI0YCHHE C JIMTEPATYPHBIM MOCIECIOBHEM, TJE MBITAIOTCS MPEACTaBUTh MaTepHal, MPOAODKAOUIMN HU3JI0KCHUE MPOOIICMBL.
O0bem 3akimoueHust 2-3 CTpaHHUIIBL.

7. OcHOBHBIE TPEOOBAHMS K CIUCKY M3YUYE€HHOH JINTEPATyPhI

HcTounuku JOMKHBI OBITH TIEpEYHCIICHBI B ali(haBUTHOM MMOCIIEI0BATENbHOCTH (10 MEPBLIM OykBaM (haMUJINil aBTOPOB UJTU 110 HA3BAHUSIM COOPHUKOB).
Heo6xoaumo yka3aTh MECTO U3JJaHUs, Ha3BAaHHUE U3/IaTEIbCTBA, F0J U3AaHUS.

8. OcHoBHBIE TpeOOBaHUS K HAMMCAHUIO pedepaTa

OcHoBHBIE TpeOOBaHM K HATUCAHUIO pedepara cleayromune:

- JlomxHa cobntoatecs onpeaeneHHas gopma (TUTYIbHBIN JTUCT, OTJIABICHUE U T.1I.)

- BeiOpanHas Tema J0JKHA COJIEepKaTh ONPeIeTICHHYIO Mpo0ieMy U ObITh aJeKBaTHOM MIKOJILHOMY YPOBHIO 110 00BEMY U CTETIEHU HAyYHOCTH.
- He cnenyet TpeboBaTh HamucaHus 04eHb 0OBEMHBIX 0 KOJTHUYECTBY CTPAHHUI pedepaToB.

- BBeienre u 3aKiIr0ueHUe JIOJDKHBI OBITh OCMBICIICHHEM OCHOBHOM YacTu pedepara.

9. BricTaBieHue OneHKH 3a pedepar

B utore OLICHKA CKJIaAbIBACTCA U3 psAsaa MOMCHTOB!

* cobmoieHus popManbHbIX TpeOoBaHU K pedeparty.



¢ I'PaMOTHOT'O PACKPLITHA TCMbI:

* YMEHHS Y€TKO paccKas3aTh O MPeCTaBIeHHOM pedepare

* CIIOCOOHOCTH TIOHSATH CYTh 33JIaBaeMbIX 110 PaboTe BOIIPOCOB U CPOPMYIMPOBATH TOUHBIE OTBETHI HA HUX.

IHoypounoe niianupoBanue Kypca 10 kiacca

(3 4 B Heaeuro; Becerol054, u3 Hux 5S4 — pesepBHOE BpeMs)

OpPraH4YeCcKON XUMUU

ctpoenus A.M. bytnepoBa. BaneHTHOCTS.
'Yriesomoponsl. ['padmueckas popmyna.
M3omepel. M3oMmepus. XuMuyeckoe
cTpoeHre. OCHOBHBIE MTOJIOKEHUS TEOPUU
XMMHUYECKOTO CTPOCHUS OPraHUIECKUX

MaTepuanoB U U3 U3 HUX. 2.
Kosnexkuyst aHWIMHOBBIX
Kpacutenei

KOHCIICKT

/lata  |Homep Tema HN3yyaembie BONPOCHI JemoHcTpanust J.3(maparpad) Kon-Bo
ypoka JacoB
Tema 1. Beeoenue 6 Kypc opeanuyeckoit xumuu (15 u)
XapakTepucTUKa BHakomcmeo ¢ npeomemom opzanuyeckoit xumuu. Hzyuenue 0cHOBHBIX NOI0IICEHUI meopuu Xumuieckozo cmpoenus A.M. Bymnepoesa.
Cocmasnenue cmpyKmypHusIX QOpMyn 0p2aHUYeCKUX 6eUieCE RO MOJIEKYIAPHBIM, COCIMABIEHUE MOJIEKYIAPHOU (YOPMYITbL RO CIPYKMYPHOU
OCHOBHBIX BH/IOB ihopmyne eewecmea, u naovopom. Cocmasnenue cmpyKmypHuoix popmyn uzomepos. Koncmpyupoeanue mooeneil Mo1eKy1 opeanuiecKux
JCATCIBPHOCTH eeuiecnme ¢ ROMOULbI0 WApPpoOCmMeEPHCHCEbIX Mmooenei
Y4EHHKA .
H3yuenue knaccuguxkayuu opzanuueckux geujecms. Onpeoenenue . Kiacca Op2anu4ecKo20 euiecmea no e20 CmpyKmypHoi gpopmyne u
VHKYUOHATbHOU 2pynne. YeaybieHue u pacuiupenue 3Hanuil 0 CMpoeHuUu amomos U Xumuueckoi ceasu. Uzyuenue cnocodoe nepexpvleanus
MOMHbBIX opﬁumaﬂeﬁ (0'- u Jl-CK)lSu). 3HAKOMCMEO0 C MURAMU U MEXAHUIMAMU opzauuqecmtxpeakuuﬁ
1  [BBoansii ypok. [Ipenmer BO3HHKHOBEHUE TEOPUN XUMHUYECKOTO OOpa3iubl OpraHUueCKUX BEILECTB, §1 1




COeTMHEHH.

TeopHst XUMUYECKOTO CTPOEHUS
IA.M. bytnepona. M3omepust

CTpyKTypHBIE (POPMYIIBI U MOACIH
MOJIEKYJI OPTaHUYECKUX BEIIECTB.
'Yrneponnsiid ckenet. [lepBuyHbIi,
BTOPHUYHBII, TPETUUHBIN, YETBEPTUUHBIN
aToMbl yraepoaa. lllapoctepxuenast
Mozelb. MacmrabHas Moaels (MoIeIh
Crroapta — bpurne6a).

CTpyKTypHas H30Mepusl.
IIpocTpaHCTBEHHASI H30MEPUSL.

Mojienu MoJIeKyJl OpraHUYeCKUX
BetecTs Jlabopamophutii onvim

MopenupoBaHue MOJIEKYJ
YIJIEBOOPOIOB.

§2

BajieHTHEIE COCTOSHHUS aTOMAa
yTIIepoaa.

[TepBOE BAJIEHTHOE COCTOSIHUE — SP°-
ruOpHUAN3aANUsA—HA IPUMEPE MOJIEKYIT
METaHa U JP.aJIKaHOB. BTOPOE
BAJIEHTHOE COCTOSHHE —SP>-
ruOpHUAN3aANUsA-HAIPHIMEPE MOJIEKYJIbI
srriena. TpeTbe BaJEHTHOE COCTOSHUE
- SpP-ruOpHUAM3ANHA-HAIPHMEDE
MOJIEKYJIBI aneTuieHa. [eomerpus
MOJIEKYJI 5THX BELIECTB U
XapaKTePUCTHKA BUOB KOBAJICHTHON
CBsI3U B HUX.

1. [MapocTrepxkHEBbIE y
00BEMHBIC

CH,4,C2H4,C2Hs.

MOICIHN

§4, ynp.1-4

OCHOBHEBIE CBC€ACHHUA O CTPOCHUU
ATOMOB

CocTosiHUE JIEKTPOHOB B aTOMe. ATOMHAs
opOuTaNh. DIEKTPOHHAS KOH(pUTYparus
ATOMOB DJIEMEHTOB-OPTaHOT'CHOB U
CrIocoObI €€ N300paKEeHNUSI.

J1.11TapocrepkHEBBIE U
00bEMHBIE MOoenT MosteKy Ha,
Cl2, N2,H,0O,CH..

§37 prl_S

6-7

Baxneline Kjaccel OpraHu4eCcKux

Knaccudukarus OpraHUYECKUX

JI. OOpasupl mpeacTaBUTENCH

§57 prl_S




BEILIECTB

COETMHCHU. OcHOBHEIE
OPraHMYECKUX BEIIECTB. YTJIEBOAOPOIBL.
Anudatruueckue COCIMHEHHUS.
Luknyeckue COCIMHEHHUS.
DyHKIMOHAJIbHAS rpymnmna.
[uapoxcunbHas Tpynmna. KapOoHunmbHas

rpyImma. KapboxkcunbHas rpynna.

AmuHOTpymna. Hurporpymma.

KI1aCChIPA3THYHBIX

KJIaCCOB;
OpPraHU4YCCKHUX COG,I[I/IHGHI/Iﬁ u

X MOJCIIN.

OCHOBEI HOMCHKIJIATYPhI

OpPraHU4YCCKHUX COG,I[I/IHGHI/Iﬁ.

HomeHnkarypa HIOITAK y

TpPUBHAIIbHAS. [TpuHLUDbY
00pa3oBaHUsl Ha3BaHUN OPraHUYECKUX|
coenqunenuii mo MIOITAK 3amenienus,
pOZOHaYaIbHOMN CTPYKTYpBHlI,
CTApIIMHCTBA  XapaKTEPUCTHUECKUX

rpymi, andaBUTHBIN MTOPSIOK.

§6, ynp.1,2

10-11

M3omepruss B OpPraHMYECKOU

XUMHH U €€ BUIBI.

CtpykTypHas u3zomepuss U €€ BUJBL:

M30MEpHUS  «YTJEPOJHOTO  CKEJIeTay,

M30MEpUsI TOJOKEHUS (KpaTHOU CBS3H]

u (GyHKIIMOHABEHOM

TpyNIbl),

MCIKKJIaCCOBast U30MCPUs.

/I. IapocTepxHEBbIE MOJEIN

MOJIEKYII.

§7, ynp.1,2
(yctHo), ynp.3-7
(muceMm.)

12

Tumel 1 MEXaHU3MBI OpPraHUuYCCKUX

[TepBoHavyanbHBIE TOHATHUS O THUIAX U
MEXaHM3MAaX OPraHUYeCKUX PEaKLUil.

§8, yrp.3,4.




[peakuui

['emonuTUYECKUN Pa3pblB KOBAIEHTHOM
CBs13U. ['eTeponuTudecKkuil pa3pbis
KOBaJICHTHOM CBsi3u. CBOOOAHBIE
paaukansl. CBOOOIHOPAINKATBHBIN 1
MOHHBIM MEXaHU3MBbI pCaKkuu.
Kap6okatnon. Kapbannon. Peakiiuu
3aMelleHHs, TPUCOSTNHCHUS,
ormeruienus. CyOcTpat, peareHt.
Hyxneodwnnsl. DmekTpoduist

Y4eHHKa

Cocmagnenue cmpyKmypHuvix popmyn ankanos no MoaeKyIapHoi popmyne, cocmaeienue Gopmyn u30MepHubvIxX aiKaHos.

Cocmagnenue Ha36anuii AIKAHOE RO CMPYKMYPHOU (hopmynie u cocmasienue opmyivl no HA36AHUI0 AIKAHA.

13-14 O606menne u cucremaruzanusKparkue (mo 5 w™wuH) cooOmenmsJl.  M3roroeienune  moxened| ITost. §§1-8
BHaHUN MO  CTPOCHHWIO  HyYallMXCS [0 OCHOBHBIM BOIPOCAMMOJICKYII BEIICCTB-
KiIacCH(UKAMU  OPraHUYECKUXTEMbBI, COCTABJIICHUE MOJICIICH MOJICKYJI,IPEICTABUTEICH  Pa3JInYHbIX
COCIMHEHUIA. BBITTOJIHCHUE TECTOB. KJIAaCCOB OpPraHUYECKHUX|
COCTUHEHUN.
[ToaroroBka K KOHTPOJIBLHOM padoTe.
15 [Kontponbhas pabota Nel Y4YéT W KOHTpOJIb 3HAHUU IO TEME:
«CtpoeHue u KaccupuKanusy
OPTaHUYECKUX COCITUHCHHID)
Tema 2. Ankanwt (5 u)
Xapakrepucruka [HU3yuenue cmpoenus, HOMEHKIAMYpPbl, C60ICME, NOYUEHUA U NpUMeHeHuA alKkanos. Hiyuenue meopuu zuépuouszayuu AOQ. @opmuposanue
OCHOBHBIX BHIOB [PMEHUA onpeoename mun 2udpuOU3IayUU Y2nepooOHbIX AMOMO8 8 MOEKYIAX OP2AHUYUECKUX 6eUieCE HA OCHOGAHUU CIPYKMYPHBIX PopMmYIL.
HeaTeJIbHOCTH

Xapakmepucmuka XUMUUECKUX CBOUICIME AJIKAHOG U NPOZHO3UpOBaHUue ux peakuuouuoﬁ CHOCOOHOCHIU HA OCHOBE IJIEKMPOHHO20 CIMPOEHUA.




Bbv1600 ¢0pMyJ'l AIKAHO8 NO KOJIUUECMBEHHbIM OAHHbIM O npobykmax €20 cecopanus

Cocmasﬂenueypaeuenuﬁ pealcum?, C ROMOULBIO KOMOPBIX MOJCHO ocyuiecmeums yenb npespamenuﬁ eeuiecme.

Ycemanoenenue ghopmyn ankanoe no maccoewvim 00aam InemMennos u RIOMHOCMU UX RAPOG NO OPY2OMY 2aA3.

16 [M3omepus, HOMEHKIATYpA U \ATKaHBI (TIpefiebHbIC, HACHIIIICHHBIS lemoncmpayuu §11, ymp.1-4
[OMOJIOTHS AJIKAHOB. yriesonoposl). Mizomepus ankaHoB.
["omonoruueckuil psii aaKaHoB. [M30Mepus yraepogHOro CKENeTa. [llapocTepixHeBbIe MOZIETH
'Ypa)kHEeHHsI B COCTaBICHUH 130MepHus yTIeBOJOPOAHBIX paguKagos, [ OCKYI MCTaHa, STaHa n
Ha3BaHWH M HANTKCaHUH (HOPMYIT HomeHkiatypa ankaHoB. Pagukai. [TpOIIaHa.
AIIKAHOB [IpaBuna cocTaBicHUs Ha3BaHUI
YTJIEBOAOPOJIOB 10 HOMEHKJIATYpPe
IMIOITAK. TpuBnansHbIC HA3BaHUS
YTJIEBOLOPOIOB.
ITonsTre o romonoruu. I'omosnory.
T"omonoruueckuit psia. I'omonoruueckas
[Pa3HOCTb.
17 CTpoeHue MOJIEKYJIBI METaHa. Ctpoenune Monexyisl MeTana. [lonstue o §11, ymp. 6-8
MiOpuan3anus aToMHBIXOpOUTaNel rudpuan3anun. [ MOpuaHbIe OpOUTAIIH.
CTpoeHHue MOJIEKYJ aJKaHOB. sp>-rubpuausanus. CTpoeHHe MOJIEKYIT
Dur3NYECKHE CBOMCTBA AJIKAHOB. pTaHa u npornaHa. @U3NYECKUE CBONCTBA
[Iporuo3 peakunoOHHOU AJTKaHOB.
CIIOCOOHOCTH aJIKaHOB.
18 XMMUYECKHE CBOMCTBA JIKAHOB XUMHYECKHE CBOMCTBA: TOPEHHE, 2. OTHOILEHNE MTPEAETBbHBIX §11, yop. 9,11

MAPOJIU3,raIOTeHUPOBAaHNE, HUTPOBAHUE,
IMeruApupOBaHIe, KPEKUHT,
n3oMepur3anysl. MexaHu3M peakiiuu

YIJIEBOJOPOJOB K PaCTBOpPaM
[EJI0YEH, KUCIIOT, IEpMaHraHaTa
KaJIHSL.




CBOOOHOPATNKATEHOTO 3aMETISHISL.
19 [Tomyuenue ankanoB. [Ipumenenue [[lomyuenue ankanoB. KonctpyktuBneie 3. [lomydenue merana, ero §11, ynp.5
ankaHoB. CHHTE3bI HA OCHOBE peakuuu. Peakuus Bropiia. TOPEHUE U B3PHIB B CMECHU C
MeTaHa BO3YXOM.
[Ipumenenne ankanoB CHHTE3BI HA OCHOBE
METaHa.
20 BrinonHenue ynpaxHeHUH 1 Pacuémmnas 3a0aua Yup.10
pereHne 3aaad
OnpeeneHne MOIEKYISIPHON GOPMYIIBI
ra3000pa3HOTO YIIIEBOIOPO/a IO €r0
[IOTHOCTH U MACCOBOH J0JI€ 3JIEMEHTOB
WJIM TI0 TPOJIYKTaM €ro CrOPaHMS.
Tema 3. Henpeodenvhulie y2neso0opoovt u yuxioankanst (16 u)
XapakTepucr H3yuenue cmpoenusn, HOMEHKAAMYPbl, C6OUCME, ROTYUEHUA U NPUMEHEHUA AIKEHO08, ANKUHO8, AIKAOUEHO8 U YUKI0ANKAHO8
KA .
Hanvneiimee uzyuenue meopuu cuopuouzayuu AQ. Onpedenenue muna 2udpuou3ayuu yenepooHsIX amomos 6 MoNeKy1ax OpeanuiecKux
OCHOBHBLX eeugecme. Hzyuenue 31eKmponnbLx 3(hhexmoe MoNeKynax u euAHUE UX HA USMEHEHUE PeaKUUORHOI cnocobnocmu coedunenus. Cocmaenenue
BHI0B HA36aHUIl HENPEOEILHBIX COCOUHEHUIL NO POPMYIIEe U COCIAGNEHUE (OPMYTIbL HO HA36AHUIO
messTeILHOCTH . 5
Xapakmepucmuka XumMuueckKux c60licme aakenos, A1KUH08, AIKAOUEH08, YUKI0AIKAHO8, NPOZHOUPOBAHUE UX PEAKWUOHHOU CROCOOHOCIMU Ha
yHaeHuKa OCHO8€ INEKMPOHHO20 CIPOEHUS.
Cocmasnenue ypasHeHuil peakyuii, ¢ RHOMOUbIO KOMOPBIX MONCHO OCYU{ECIEUMb UEeNb NPEEPAU|CHUIL 6eU|eCE.
Bu1600 popmyn nenpedenvhvix y2neso0opo0os no maccosvim 001AM 31eMERMO8 U RAOMHOCIU UX RAPOE o Opy2omy 2a3y. Bvieoo popmyn
HenpeoenbHbIX Y21e6000p0006 NO KOJUUECHEEHHBIM OAHHBIM 0 NPOOYKMAX UX C2OPAHUA.
Boiaenenue npuuuHHO- C1€0CMEEHHBIX C6:A3€l 6 MPUADE (COCHA8 — CIMPOCHUE — XUMUYECKUE CEOLICHEa) .
Buiaenenue 63aumocenzu cmpoeHus u c0licme eeuiecne; Ceolcme eeujecme u ux npumenenus]
21 [U3omepus, TOMOJIOTHS M HOMEHKIIaTypa |HoMeHkatypa, u3oMepust ¥ ToMoJiorust [Moeiu MoJieky OyTeHa-1 u §12, yop.1, 2, 4




ATKEHOB AIKCHOB OyTeHa-2,
22 (CtpoeHne MOJICKYJ anKeHoB. []uc- [uc-mpanc-uzomepus. CTpoeHue §12, ynp.3
mpanc-n3omepus. Peakiimonnas MOJIEKYJT aJIKeHOB. J1-CBsi3b.Sp> -
CIIOCOOHOCThH aJIKEHOB rudpunuzanys. [lousatue 06
RIIEKTPOGHILHOM NIPUCOCTUHEHUH.
23 |®usndeckue U XuMuueckue ceorictea  |[Ousnyeckue U xuMuueckue cBorictea  [[lomydeHue 3TueHa, €ro ropeHue, §12, ynp.6-7
BTHIIEHA QJIKeHOB. Peaknuu 31eKTpoQUIBHOTO  [B3aMMOJICHCTBUE ITUIICHA C
MPUCOCIUHEHMUSL. OpOMHOH BOZIOH M PacTBOPOM
MepMaHraHata Kajaus
24 [ XumMudeckue CBOMCTBA aJIKEHOB. MHAYKTUBHBIA U ME30MEPHBIN 3(PPEKTHL §12, ynp.8
[IpaBuno MapkoBHUKOBa ['unpupoBaHue, raJloreHUpoOBaHUE,
TUIpOrajloreHUPOBaHKe,
ruapaTanysankeHoB. OKucieHue
AJIKEHOB, peakiuys Barnepa.
[IpaBrno MapKkOBHUKOBA H €r0
QIIEKTPOHHAS MHTEpIpeTanus. I¢pgdexm
Xapawa.
25 |Peakuus nonumepusauuu. [lonstue o [Peakuuu noiuMepu3anuu. OOpa3Ibl U3Iennid U3 §12, ynp.9
nonumMepax. [lonuatunen [lepBoHaYaIbHBIE IPEACTABICHUS MOJMATHIICHA U TIOJIUIPONIUIICHA.
nonumepax [lonusTuies.
26 |[lonyueHue U MPUMEHEHHE AJIKCHOB [Tonyuenue ankeHoB. [Ipasuno 3aiiyesa. §12, yop.5
[Ipumenenue ankeHoB. CUHTE3bI HA
OCHOBE ITUJICHA.
27 |UuknoankaHbl: roMoJiorus, n3omepusi, |(CtpoeHue, pu3ndeckue 1 XUMUIEeCKHUE §15, ynp.1-4

HOMEHKJIaTypa. dusnueckue u
XUMHYECKUE CBOICTBA IIMKIIOAJIKAHOB.

cBoricTBa. [TonydyeHne v mpuMeHEHUE




[lomy4yeHne u npuMeHEHUE LUKJIOAJIKAHOB.
[IUKJI0ATKaHOB
28 [M30omepusi, TOMOJIOrUsl U HOMEHKIaTypa (M3oMepusi, TOMOJIOrUsl 1 HOMEHKIIATYpa §13, ymp.1-3
AJIKNHOB AJIKUHOB. TCpMI/IHaHbHBIC AJIKHHBbI.
29 (CtpoeHue MOJEKYN alKHHOB. CTpoeHue MOJIEKYIIBI alleTHUIICHA, Sp- §13, ynp. 5
IPeakoHHas ClIOCOOHOCTH AJIKUHOB. ruOpunu3anus. Ouznyeckue CBONCTBA
Du3nvecKre CBOMCTBA aIKHHOB. QJIKIHOB.
30 [XuMudeckue CBOWCTBA alleTHIICHA XUMHYECKHE CBOMCTBA AJIKHHOB. §13, ynp.4
['unpupoBaHue aJKUHOB, TPUMEPU3ALIMS
anetuwieHa. Peakius Kyueposa.
31 [[lomyuyeHue ¥ MpUMEHEHHUE aJTKUHOB. [ony4enue ankuaoB. KapOumHbii 1 [Tony4yenue aneTuiieHa §13, ynp.6-8
CHHTE3bI Ha OCHOBE alleTHIICHA METaHOBBIH CITOCOOBI TIOTYYCHUS (kapOMITHBIM CITOCOOOM), TOPEHHE
alleTUIICHA. arleTUIIeHa, B3aUMOJIEUCTBHE C
JlermaporanoreHMpOBaHUEINTATIOT€HHIO0 [OPOMHOM BOIOW U pacTBOPOM
B.IIpumenenmne anknHoB. CHHTE3bI HA  [MepMaHTaHaTa Kanus. 5. O0pasis
OCHOBE alleTUJIEHA Kay4qyKOB.
32 [CeHeTHuecKas CBsI3b MEKIY AKaHAMH, IMoet. §§12,13
QIIKEeHAMH, QJIKHHAMH
33 [KonrtpoabHas pabora Ne 2

«HemnpenenpHBIE YTIIEBOIOPOIBI H
ITUKJIOATIKAHED)




M30MpeHa

MOJIEKYJIBI TUBHHMITA. DPPEKT
comnpsbkeHus, p-ni- ConpsikeHue.
Du3nvecKne 1 XUMUIECKHE CBOMCTBA
ankaqueHoB. Peakmus 1,4-
MPUCOCANHEHUS

HarpeBaHUM U UCTIBITAaHHE
MPOIYKTOB pa3iioKeHUs Ha
HENPENEIbHOCTb.

34 [Knaccuduxanms, roMonorusi, msoMepust [Knaccudukarys, HOMEHKIIATypa H §14, ynp.1-3
1 HOMEHKJIaTypa alKaJueHOB M30MEpHUs aKaINeHOB.
KymynupoBaHHBIE, CONIPSKEHHBIE
CTpoeHe MOEKy.Ibl AMBUHIIA TBOMHBIE CBS3H B MOJIEKYJIax
QJIKa/INeHOB.
35 [Xumudeckue CBOMCTBA JUBUHMWIA U [lomyuenue ankaareHoB. CTpoeHne Pasznoxenue kayuyka npu §14, ynp.4-6

36

3a4ETHLINA VPOK IO TEMeE

«AIIMKITUYECKUE YTIICBOIOPOIBD»

Tema 4. ApoMaTHUYEeCKHE VIJIEBOJI0POALI |7 1)

Xumudecue cBoiicTBa OeH3014a.

[PacTBOPUMOCTH B BOJE,

XapakTepucT H3yuenue cmpoenus, ceoiicme, noiyuenus u NPUMEHEHUs OEH301a U Moayona.
brmm H3yuenue nomenknamypul, 20M0102UU U U3OMEPUU APOMAMUYECKUX Y271€6000P0006. IIpocnozuposanue ceoiicme apomamuieckux y2i1e6000p0oos
Ha ocHo6e 3HaHUll 00 ux cmpoenuu. Conocmasnenue Xumuueckux ceoiicme apenoes ¢ ajilkanamu, ajilKkenamu, anKaoueHamu u UUKTI0AIKaHamu.
OCHOBHBIX o o
Boisasenenue RpUHYUHHO- Cl1e0CMBEHHBIX CB53¢ll 8 mpuade «cocmae — CmMpoeHue — XumuuecKkue ceoucmea) Ha npumepe Oenzona u moJsnyoana.
BHI0B . o
2 Boisagnenue 63aumoceasu CMPOCHUA U C60UCHIE seuiecme; C60UCHE seuiecme U UX NDUMEHEeHUA. Hsyuenue RPOMBLULTIEHHBLX cnocoooes nojyuenus,
MEATECIbHOCTH
00padomKu u NPUMEHEHUA Y2T1e6000P0008
Y4eHHKA
37 Hctopus otkpbiTHs OeH3ona. Ctpoenue|llcToprs OTKpHITHS OEH301a. Monenu MoJieKyn 6eH301a U §16, ynp.1,2
MoseKybl Oensona. Ilomydenue u DIEKTPOHHOE U IPOCTPAHCTBEHHOE TOJIyona.
(hr3mueckue cBoiicTBa OeH30Ia. cTpoeHue Oerzona. Uzomepus u
HOMEHKJIaTypa F'OMOJIOroB OeH3071a.
Dopmyna Kekye.
38 [Xumunueckue cBoiicTBa 6eH301a. Jlenokanu3anus eKTPOHHOM 1oTHOCTH. [(CBOMCcTBa OeH30a: §16, ynp.3,4




[IpumeneHue. [unpupoBanue. IAeKTPOPUIEHOE OTHOIIeHHE K OPOMHOI Bofie U
3aMCIICHUC HAa IPUMCPEC HUTPOBAHUA UK |[PACTBOPY II€pMaHIraHaTa KaJus..
OpomupoBanHust OeH30Ma. ATkunrpoBanne HutpoBanue OeH3oua.
oensona. Peakuusa @punens-Kpadrea .
CuHTE3bI Ha OCHOBE OeH3071a.
39 [Comomnoru Oenzona. BzanmHuoe OpueHTanmoHHbIE P HEKTHI §16, ynp.5,6
BIIMSIHUE aTOMOB B MOJIEKyJIe Tonyona. Bamectuteneil. Ilomyuenue apeHoB.
OpuenranTsl | u Il pona Oco0EeHHOCTH XUMHYECKHUX CBOHCTB
rOMOJIOTOB OeH3011a
40 [Xumuyeckue CBOICTBA, NOJyYEHUE U [XMMHUYECKHUE CBOMCTBA, OJYyUYCHUE U §16, ynp.8-9
MpUMEHEHHUE TOTyoJIa MpUMEHEHUE TOTyoJIa
41 [[IpuponHble UCTOYHUKH [IpupomHBII U Oy THEIN HE(TSHON Ta3bl. §10, ynp.9-11
YTJIEBOIOPOJIOB [Meperonka HedTH. OKTaHOBOE YUCIIO
OeH3MHOB. KpeKuHT TepMUYeCKuii 1
KaTanmuTHieckuil. KokcoBanne kaMeHHOTO
YIS
42 [eHeTnyeckas CBSI3b MEXAY KiacCaMu ITosrt. §§10-16
YTJIIEBOAOPOIOB
43 |KoHTpoJbHas padota Ne 3
«ApoMaTHYECKHE YTICBOAOPOABDY
Tema 5. CnupTsl U deHodsI (8 4)
XapakTepucr H3yuenue knaccugpuxayuu, HoMeHKNAMYPbL, CIMPOEHUS, CEOIICHE, NOJIYYEHUS U NPUMEHEHU CRUPMOG U (heno1068. H3yuenue 6000pooHoil cesasu.
MK Buisisnenue e3aumocensu CmMpOEeHus u ceolicme eeuiecme Ha npumepe cnupmaoe, npoznmuposanueuxpeaicuuonnoﬁ cnocoonocmu.
Cocmasgnenue ypa(menuﬁ peamquﬁ, C ROMOUWLBIO KOMOPBLX MONCHO ocyuiecmeums yenv npeepamenuﬁ Mmecme.Hs'yuenue D-TT-conpasicenus,
OCHOBHEBIX onpebeﬂenue €20 61UAHUA HA PeaKUUOHHYI0O cnocoonocmo Op2aHuvYecKux eeuiecme (na npumepe ¢el—l0ﬂ08). Boisienenue e3aumocensu CMpOeHusn u
BH10B ceolicme eeuiecme, U3yuenue 63auUMHO20 6JIUAHUA AMOMOE 6 MOJIEK)/1AX OP2AHUYECKUX eeuiecme (cpaenenue ceolicme 68H30ﬂa, ¢eli0ﬂa u
mesTeabHOCTH | @lUpamuueckozo cnupma).Conocmasnenue KUCIOMNO- OCHOGHBIX COICME CRUPHOS U (heronos. Hoenmupukayus op2anuiecKux 6eecns ¢ ROMoubIo

KauecmeeHHbIX peakyuil (Ha npumepe cnupmos u ¢henonos




Y4€eHHKa

44 (Couptel. Knaccudukanms u Knaccugukanus, HOMEHKIATypa 1 CpaBHEHME CBOMCTB CIIUPTOB B §17, ynp.4-6
HOMEHKJIaTypa criupToB. CTpoeHue n3oMepus cnupToB. CIUPTHI IEPBUYHBIE, [TOMOJIOTHYECKOM Py
MOJIEKYJI CIIUPTOB BTOPUYHBIE, TpeTUYHbIE. CIIUPTHI (pacTBOPUMOCTH B BOJIE, TOPEHHUE,
anrdarndecKie, apoMaTHIECKHUE. B3aMIMOJICHCTBUE C HATPHUEM). 3.
IMHOroaToMHbl€ CIUPTHI. [ TUKOIH. Mojenu MOJIEKYJ CITUPTOB. 4.
45  [[Honyuenue cnupToB. BonopoaHas [Tony4yeHue CoUpTOB. §17, ynp.7-8
CBs3b MCIKAY MOJICKYJIaMH CIITMPTOB.
Du3HUECKHE CBOHCTBA CITUPTOB Oco0eHHOCTH 3JIEKTPOHHOTO CTPOCHUS
TUAPOKCUIILHOM rpynsl. Bogopoanas
CBs13b. DU3NYECKUE CBOMCTBA CIIUPTOB.
46  [XuMuueckue CBOMCTBA CIIUPTOB. XUMHUUECKHE CBOMCTBA CIIUPTOB: Vla6. onvim §17, ynp.9-12
CHUHTE3bI Ha OCHOBE METaHOJa KHCJIOTHBIC CBOMCTBA, peaKk-uu
(cTpoeHHe THAPOKCUIBHON IPYIIBI)  [HYKJICO(UIBHOTO 3aMEICHHS, PEaKUN OxuclIeHHe CIUPTOB OKCHIOM
OKHCIICHHS, TETHIPATAIIHS. meau(1l).. BzaumoneiictBue
STUIIOBOTO CIIMPTA C
Cunme3svl Ha OCHOGE MEMAHONA. OpomoBopoponom. Ilonyuenne
YKCYCHO-3THIIOBOTO 3¢upa. 6.
B3anMopeiicTBUe MIUIEpUHA C
HATpUEM
47  |OcobeHHOCTH MHOTOATOMHBIX CIIPTOB [ITWIICHIIIMKONG. [ munepuH. OcobenHocTH|M3y4eHrne CBOMCTB ATaHONIA 1 §17, ynp.14,15
XUMHUYECKHUX CBOMCTB 3TWJICHIVIUKOJSI U [runepuHa Kauecmeennoie
[JIMLEPUHA U UX IPAKTUYECKOe peakyuyu Ha cRupmol
MCIIOJIb30BaHHUE.
48 [Kmaccubukauus 1 HOMEHKIIATYpa §18, ynp.3-4
(heHos0B




49

B3anMHOe BIMsHHE aTOMOB B MOJIEKYJIE
(heHoma. XMUUECKUE CBOMCTBA,
MOJIy4eHUE U IpUMeHeHne GpeHona

Knaccudukarus, nzomepus u
HOMEHKJIaTypa (peHosoB. CTpocHHe
MOJICKYJTBI (PEHONIA U €r0 XMMHUYECKUE
cBoiicTBa.p-n-Comnpsikenne. Bzaumaoe
BIIMSHUE aTOMOB B MOJICKYJIe (eHoIa.

[Monmy4yenne u npuMeHeHue GeHona.
KyMOJIbHBINM METO/T MOJTy4eHUs (eHoIIa.
DeHoI0POpMAITBICTHIHBIC CMOJIBI

Britecuenne geHona u3 ¢heHomnsta
HaTpUs YrOJbHOU KUCIOTOM. 8.
CBoOICTBa MHOTOATOMHBIX
CIHPTOB.

§18, ynp.5

50  [BoimonHeHue ynpakHEHUH U pelieHue
Bagad
51 |[KonTpoabhas padora Ne 4
«CriupThl U PEHOTBD)
Tema 6. Aubaeruabl 4 KeToHbI (7 1)
Xapakrepucr |  H3yuenue knaccugukayuu, HOMEHKIAMYPbl, CMPOCHUS, C60UCINE, NOYUCHUA U NPUMEHEHUA A1b0e2U006 I KemoHnoe. Bviasnenue 63aumoceasu
e CIPOEHUs U CBOIICIE 6eUieCng HaA npuMepe CRUPMO8, RPOZHO3UPOGAHIE UX PeaKUUOHNOI cnocoonocmu.Cpasnenue peakyuoHHOU cRocooHoCmu
anv0ecudos u Kemonos, conocmasnenue ux ceoiicme. Cpasnenue ceoiicme ceazeii C=C u C=0. Cocmasnenue ypagnenuii peakyuii, ¢ HOMOWbI0
OCHOBHEPIX KOMOPbIX MOJICHO OCYU{eCMEUMb Yenb NPespaujeHuil 6euiecme.
BH/10B Hoenmugurkayus opzanuieckux eeuyecme ¢ NOMOUbI0 KA4eCmeeHHbIX peakyuil (Ha npumepe anb0ezudos u KemoHnos)
mesiTeJbHOCTH
Y4eHHKa
52  [Knaccudukanus, u3oMepust 1 Kraccudukaius aapIeruioB ¥ KETOHOB. [[lemoncmpayuu §19, ynp.1-3,12
HOMEHKJIATypa albJCTUA0B U KETOHOB |['OMOJIOrMYecKUi psii, HOMEHKIATypa 1
M30MEpHs AlTbJETHIOB U KETOHOB. Monenu Moseky hopMabIeruia,
arieTajbaeruia.
53  |CtpoeHne KapOOHUIBHON TPYTIITHI. KapOonunpHas rpymma. 31eKTpOHHOE §19, ynp.4-8
PeakiioHHast CltoCOOHOCTh 1 IPOCTPAHCTBEHHOE CTPOCHUE
KapOOHWIIBHBIX COSIMHEHUN KapOOHWIEHOU Tpymibl. Puzndeckue
cBoiicTBa. CpaBHUTEIBHAS




XapaKTEPUCTUKA PEaKIIUOHHON
CIOCOOHOCTH aJIbJETHIOB U KETOHOB.

54  |®usndeckue CBOMCTBA ANIBAETHIOB U PusnyecKre CBONCTBA AJIBIECTUIOB U §19, ynp.9-11
KeTOHOB. [loslyueHue anpaeruaoB u KeTOHOB. KapOOHMIIbHBIE COSAMHEHUS
KETOHOB [Monmy4yeHne anbAETUI0B U KETOHOB:

OKHCIICHUE CITUPTOB, THAPATALIUS
AI[eTUIICHA U €r0 TOMOJIOTOB (PeaKius
Kygepoga), ruaponus
CEMUHATLHBIXOUSAN02EHONPOUZBOOHBIX
Vvene6o0opooos. Okcocunmes.

55  [XuMuueckue CBOMCTBA albIETHUI0B XuMHUYECKUE CBOMCTBA albIeTUNOB U [Iad. onvimul §19, ynp.13,14
KETOHOB: THIPUPOBAHUE, NPUCOCOUHEHUE
1aH06000p00, pearyus ¢ 1. KauecTBeHHBIE peakuu Ha
Ludpocybumon nampus, QIIbJCTH/IBI: OKHCIICHHUE
63aUMOOelicmEUe CO CRUPMamu ¢ MYPaBLHHOTO I yKCYCHOTO
0b6pazosanuem noayayemaneil u anbaerna ruapoxcnnom me (I,
ayemanneil, peakyuu OKUCAEHUS, (byxcurcepHuCTOl KHCIIOTOH,
A1b001bHASL KOHOeHCayUs, PeakInn eUOPOCYLPUMOM HAMPUA,
3aMEIIEHHS 110 0.-YIIepPOAHOMY aToMy.  [FMMHAUHBIM pacTBOpOM OKCnia
KauecTBEeHHBIC PeaKIUK Ha aTbICTUIHYIO cepeOpa(l
CpyTIy.

56  BaxHeiiue npeacTaBuTeNn Cunmesvl Ha 0CHOGe popmanvoecuoa. ). 2. OKucIeHHEe CrIUpTa B §18u 19

QITbICTUI0B U KeTOHOB. CHHTE3bI Ha
OCHOBE (hopMalibJeTuIa

BaxxHel1l1Me NMpeICTaBUTENM albACTHIOB
1 KeTOHOB. DopManpaerui. Y KCyCHbIN
anpaerua. AeToH.

anpaerun. 3/CBoiicTBa aleToHa:
[PACTBOPUMOCTbH B BOJE,
OTHOIIEHUE K OKHUCITHTEIISM.
IALIETOH KaK pacTBOPUTENb.




57

Pemenne OKCIICPUMEHTAJIBHBIX 3a/1a4 C
PJIICMCHTaAMH Ka4YCCTBCHHOI'O aHAJInu3a

58  [KonrTpoabhas pabora Ne S
« ATbIeTHIbl ¥ KETOHBD)
Tema 7. KapOoHoBbie kucioTbl. CioxkHabie 3¢gupbl. ZKupsl (1449)
Xapakrepucr (14,16
HMKa
OCHOBHbBIX
BH/I0B
MEeATCIbHOCTH
Y4€eHHKa
59  [KapOoHOBBIE KUCIIOTHI. Knaccudukaiys, usoMmepus u §20, ynip.14,16
Knaccugukanus 1 HOMEHKIaTypa HOMEHKJIaTypa KapOOHOBBIX KHCIIOT.
LIiﬂp6OHOBI>IX kuciot. KapGoHoBEIe
WCJIOTHI B IPUPOIE
60  |CtpoeHue KapOOKCHIILHOM TPYIIIbI. DIEeKTPOHHOE U TPOCTPAHCTBEHHOE §20, ymip.17
IPeakmmoHHast CIIOCOOHOCTH CTpoeHHe KapOOKCHITHPHON TPYTIIIHI.
KapOOHOBBIX KUCIIOT. Dusnveckue Dusnueckre cBOWCTBAa KapOOHOBBIX
CBOWCTBA KAPOOHOBBIX KUCIOT KHCIOT AYunbHblil paouxai.
61  [Xumudeckue cBOMCTBa KapOOHOBBIX XuMudeckue cBoiicTBa KapOOHOBBIX  VIabopamophsie onvimol §20, ymip.15,18
KHCIIOT LIiI/ICHOT. Kucnornsie cBoiicTBa
apOOHOBBIX KHCIOT. Peakius 1. Xrpraeckue cBoficTBa
breprduKalin. Peakiyu ¢ yaactiem [YKCYCHOM KHCJIOTBI: I€MCTBUE HA
VTIIEBOOPOIHOTO PATHKATA. WHINKATOPHI, B3aUMOJCHCTBHE C




O0pazoBanue PyHKINOHATBEHBIX
MMPOU3BOJHBIX: aHTUAPUIAOB, aMUIOB.
CrinaBiieHre coneid KapOOHOBBIX KACIOT
CO IIETOYBIO.
/lexapOOKCHITNPOBaHUEKAPOOHOBBIX
KucJIoT. Hutpunsl. ['anoreHaHruapuast
KapOOHOBBIX KUCIIOT.

OKCH/IOM Maraus, ¢ THIPOKCHIOM
HATpHsI, C KApOOHATOM KasbLIUsI.

2. B3auMozeiicTBUE CTEapuHOBOM
1 OJICMHOBOM KHMCJIOT CO HIETI0YBIO.

62  [IpakTu4yeckasi padora Ne 1.
[TomyueHue ykCycHOM KUCIIOTHI U
M3y4yeHHUE €€ CBOKCTB
63  [KHcroTHOCTh OpraHNYecKHX BEIIECTB. Baxwneiimune npencraBurenu O6pa3ubl KapOOHOBBIX KHCIOT KOHCIIEKT
B3zaumHOE BIMsIHHE aTOMOB Ha KapOOHOBBIX KHCIJIOT: MypaBbUHAsI (MypaBbHHAs1, YKCyCHasl,
npuMepe KapOOHOBBIX KHCIIOT. KHCJIOTa, YKCYCHAas KCIIOTa, OCH30MHasl  [IPOIMOHOBAs, MaCIIsIHAS,
[BaxxHel1ne npeacTaBUTeN KHCJIOTA. OcH30lHAas1, CTeapUHOBAs,
KapOOHOBBIX KHCIJIOT MaJIbMHTHHOBASI, OJIEMHOBAS,
Bricmue npenensHble U NTHMOHHAS).
HeTpeieIbHbIE KApOOHOBBIE KUCIIOTHI.
Tuopoxcurxucromol. Monounas
Kkucaioma. Kemoxuciomul.
64  [lomydyeHue v MPUMEHEHUE [Tomrygenne kapOOHOBBIX KHUCIOT: §20, ynp.13

KapOOHOBBIX KHCIIOT

OKHCIIEHUE aJIbJETU0B, OKUCIICHHUE
MEPBUYHBIX CIIUPTOB U aJIbIETUIOB,
OKHCIIEHUE alnKaHoB. Peakuuu runponusa,
THIPOJIN3 HUTPUJIOB.




65-66

BrinoaHeHNE YIPAXKHEHUHM U PELLICHHE

3ajaq
67  |CroxkHBIE YPUPHI HomenkmaTypa v n30MepHs CIOKHBIX §21, ynp.12
poupos. [loaydyeHue ci0XKHBIX 3QUPOB:
peaxmus srepudukanun. BzanmoneicTeue
(hyHKIIMOHATBHBIX TPOU3BOTHBIX
[KapOOHOBBIX KHCJIOT (aHTHIPHIIOB,
AMHJI0B, TaJIOT€HAHTUIPUIIOB) CO
CIIMPTaMH. dusnyeckre 1 XUMHUYECKHE
CBOWICTBA CIIOXHBIX A(PUPOB.
Mcnonbp30BaHKe CIIOKHBIX 3HUPOB B
IMPOMBIIIIJIICHHOCTH.
68  |[[IpakTuyeckasi padora Ne 2 Cunare3 (CHHTE3 CIIOKHOTO dhupa
CII0KHOTO 3¢upa
69  DKupsr Cocras, cTpoeHHe, CBOWCTBA, JIaGopaTopHbIE ONBITHI §21, ymp.10
[IPUMEHEHUE XKUPOB U UX POJIb B IIPUPOJIE.
CtpoeHue u (hr3uYecKue CBONCTBA KHUPOB. 1. OTHOWEHHE KUPOB K BOAE 1
XUMHHUeCKHE CBOHCTBA FKHPOB.. OpraHUYeCKUM PACTBOPHUTEISM. 2.
JloKa3aTebCTBO HETIPEIEIbHOIO
xapakTepa KupoB. 3. OMbLIEHHE
KHUPOB. 4. CpaBHEHHE CBONCTB
MblJIa 1 CHHTCTHYCCKUX MOIOIIHUX
CpeICTB.
70 IM'uaponus xxupos CMC. ['uaponu3 >KUPOB, OMBUICHHUE KHUPOB. §21, yop.11

MpbL1a




71  [BpINOJIHEHUE YNPaXKHEHUH U peLIeHUe
3agad
72  [KoHTpoJsibHas padora Ne 6 [Tony4yeHue YKCYCHOH KUCIOTHI U
M3y4eHHE €€ CBOMCTB.
«KapOoHOBBIE KHCITOTBD»
Tema 8. YrieBoasnl (6 1)
XapakTepuct Hsyuenue knaccugpuxayuu, cmpoenus, ceoticme y2ne60008. Ilpocnosuposanue cmpoerusi MOJLeKyibl 2IH0KO3bL HA OCHOGE
] IKCnepumermalbHvlx OQHHBIX O e€ ceolcmeax (pe3yfzbmam06 KaqecmeeHHblxpeakuuﬁ U Koau4ecmeeHHblX aaHHblx).
Cocmasnenue npoexyuonHulx popmyn Xeyopca ons eniokosvl u pykmo3svl. Conocmasiienue Cmpoenusi U C6OUCME KPAXMAld U Yelioslo3bl, 6blseleHue
OCHOBHBIX NPUYUH PASTUYUS 6 CE0LICIEAX.
BUIO0B Cocmasenenue ypaeuenuﬁ peam;uﬁ, C NOMOWBIO KOMOPBIX MONCHO OCYUlecmeuntsb yensv npeepau;eﬂuﬁ seujecme.
eATebHOCTH H3yuenue buonozuneckozo 3navenus yene0006. Hoenmupuxayus y2ne600068 Ha 0CHOBE KAYeCMBEEHHBIX PeaKyull
Y4€eHHUKa
Knaccudukarus yriaesonos. ['moko3a. [Knaccudukanms yrineBoaos. Anbpo3sl U [Jemoncmpayuu §22, ymip.1-6
[buosornueckoe 3Ha4eHUE KeTo3bl. O0Ias XapakTeprucTuKa
MOHOCaXapH10B MoHOocaxapuoB. ['moko3a. Ctpoenue u O6pasier MOHOCaXapH0B,
Oy EHHErTIOKO3bI ITMcaxapuioB U MOJIHUCAXaPHIOB.
74

XUMHYEeCcKIe CBOICTBA TITFOKO3BI. PactmidpoBka CTPyKTYpHI TIIOKO3HEI U €€ [/[emMoncmpayuu §23, ynp.10

®dpykro3a. Pubo3a u ae3okcupubosa  |busndeckue cBoiictea. [lonyueHue

TITFOKO3BI. XMUMHYECKHE CBOMCTBA 2. B3anMO/ICHCTBHE IIIOKO3BI €

[CJIFOKO3BI: BOCCTAHOBJICHUEC U OKHUCJICHUC, AMMHUATHBIM PaCTBOPOM OKCHA

Opo’keHue, allnIHPOBaHUE U cepebpa, OTHOLIEHHE K

anKuIMpoBanue. buonorndyeckoe (byKCHHCEPHHCTOH KHCIIOTE...
3HaYCHUE MOHOcaxapuaoB DpykTo3a.

Pu6o3a 1 ne3okcrprdo3a




75 Tucaxapuasl Baxxneilne aqucaxapuibl, UX cTpoeHue u [lemoncmpayuu KOHCIIEKT
cBoricTBa. Caxapo3a. XUMUYECKHE
CBOIMCTBa caxapo3bl. Jlakmosa, manbmosa, 3. Tunpormus caxaposst I'napomis
yeno6uosa Kkpaxmana. 5. 'maponus
L€JIIEOJIO3BL. .
76 [Tonucaxapuasl. Kpaxman u nemmonosa)  Ilonucaxapunpl. Kpaxman.4 BzanmozaeiictBue kpaxmaia ¢ §24, ynip.4,5
XuMuueckue CBOICTBa Kkpaxmaina.fiogom. ['uaponns kpaxmana
PacnpocTpanenue B npupoae u
HpUMeHEHIE KpaxMaa., 5. O3HakoMIIeHHE ¢ 00pa3IaMu
BOJIOKOH Ha OCHOBE LIE€JUTIONO3bI U
emttono3a. Pu3nuecKre CBOUCTBA €€ IPOU3BOIHBIX.
LEJITI0N03bl. XMMUYECKHe CBOMCTRA
LIEJUTFOIO3bI: THIPOJIN3, alUINPOBAHHUE U
HUTPOBAHUC LECJUIIOJIO3bI, UX IIPUMECHCHUC
77 ['maposu3 yriaeBoJoB U €ro poJib B
MpupoJe
78 Kontpoabhas padora Ne 7
« YrieBoasn
Tema 9. AMunbl (4 4)
XapaKTeppICTMKa Hsyuelme maccudmxauuu, nomenK/lamypovi, CMpOCHUA U ceoiicme amunos. Boisgnenue ézaumocensu cmpoenua u ceoiicme eeuiecme Ha
OCHOBHBIX BUI0B . npumepe amMuHoe, npocHosuposanue uyxpeakuuvonnou cnocoonocmu.
Conocmaenenue 0cHO8HBIX c8olicme amunos. Cocmasnenue YPAGHEHUU peaKUUU, C ROMOULbIO KOMOPbBIX MOMCHO OCyUiecmeums Uyensb
AeATEIRHOCTH npeepauieHuil geuiecma.
y4C€HUKA Boiaenenue e3aumocensu CMmpoenus u ceoiicme eeuiecme, U3yUEeHUE 63AUMHO20 6IAUAHUA ANMOMOE 6 MOJE€K)/1AX OPp2AHUYECKUX éeuiecme
(cpasnenue ceoiicme 6@]—[30./1{1, aAHuIuUHAa, ammuaxka u aﬂu¢amuuec1<ozo cnupma
79 Knaccudukarys, HOMEHKIATYpa, Knaccudukamms, HoMeHKIaTypa, §25, ynp.10
n30MepHs U pU3MYeCcKre CBOMCTBAa [M30MepHs U u3ndeckre cBoiicTBa
AMHUHOB AMHHOB. DJIEKTPOHHOE U




MPOCTPAaHCTBEHHOE CTPOCHUE AMHUHOB.
OCHOBHOCTI) AMHUHOB. XI/IMI/I‘-ICCKI/IG
CBOMCTBA aMHHOB.

80 [Tosry4ueHre aMUHOB [Mony4yeHre aMHHOB. §21, ynp.6-8
81 DIEKTPOHHOE U MPOCTpaHCTBeHHOE |AHMIMH. [lonydeHne aHWINHA (peaKius §21, ynp.9
cTpoeHre aMuHOB. OCHOBHOCTh SuHIHA

AMUHOB. AHWINH

32 XUMHYECKIE CBOMCTBA AMHHOB. ). [IpuMeHeHne aMUHOB M AHHIHHA. §21, ynp.5
CHUHTE3BI HA OCHOBE aHUIIHHA CHUHTE3BI HA OCHOBE aHUJIMHA

Tema 10. AMuHokuca0ThI. beaku (6 4)

XapaKTeppICT[)[]ca I/I3yqenue maccmpul(auuu, HOMEHKIamypbl, CMpOEHUA, ceoﬁcms, nOJIy4enusa U NPUMEHEHUA AMUHOKUCIOmM. Boiasnenue é3aumocensu
CMpoenus u ceoilicme eeuiecme Ha npumepe AMUHOKUCI0m, NPOCHO3Upoéanue uxpeakuuouuoﬁ cnocobnocmu.

OCHOBHBIX BU/I0OB £ ”
Bovisasenenue e3aumnozo eruanus amomos 6 MOJIEKY1ax AMUHOKUCIom. Cocmaenenue YypasHeHuu peakuuu, C ROMOULbI0 KOMOPbIX MOIHCHO

MEeATCIbHOCTH .
ocyugecmeums yens NPeepaueHuil 6euecme
— yuy uens npespauy u
Cocmaginenue opmyn onmuueckux u3o0Mepoe AMUHOKUCIOM.
Buoiaenenue ¢3aumocensu cmpoeHua u ceolcme eeuiecmey ceolicme eeuiecme U UX NpUMEHEHUA. I/IOenmu¢m<auuﬂ op2caHuvdecKux eeuiecme ¢
NOMOWBIO KAYeCmEEeHHBIX PEaKUUll (Ha npumepe KUcaopoocooepicauiux op2anuueckux eewjecma). Hzyuenue cmpoenus, ceoiicme u
ouonozuueckozo 3nauenus 6enxkos. Oceoenue HABLIKOE PAdOMBbl 6 1aDOPAMOPUU 6 X00€ U3YUEHUSA CEOIICME De/IK0E
33 AMHHOKHCIIOTHI: H30MEPUs, . U3omepus1, HOMEHKIaTypa u O0pa3Iel aMUHOKHCTIOT. 2. §26, ynp.1-3
0COOEHHOCTH CTPOSHHS. 0COOEHHOCTH CTPOCHHSI AaMUHOKHUCIIOT..  |J{oKa3arenbcTBa HAW4Ms
HomeHknatypa aMUHOKHUCIIOT (bYHKLIMOHAIBHBIX TPy B
MOJIEKYJIaX aMUHOKHUCIIOT
84 CBoiicTBa aMrHOKHUCIIOT. CuHTE3  |(CBOMCTBA aMHHOKHUCIOT U clIOcOObI nx  |JlaGopaTopHbIe ONBITHI §26, yrp.6
MEenTHIOB nosyueHus. bruonornueckoe 3HaueHUe o-
1. LiBeTHBIE peakuu OEIKOB. 2.




aMUHOKUCTOT. [lenTusl JleHnarypamus 6enka. 3.
Pa3noxeHue nepokcuaa BoAopoaa
C IIOMOIIIBI0 HEOPTraHUYECKOTO
KaTann3aTopa (OKCHa MapraHua
(II) u pepmenTa (katanassl). 4.
JleiicTBue ammiasbl CIIFOHBI Ha
Kpaxmail.
85 [TosryueHHuEe aMHUHOKHUCIIOT [TorydeHue aMMHOKHUCIIOT §26, ynp.4,5
86 benku (OCHOBHBIE AMHHOKHUCIIOTHI, 00pa3yroIime §27, ynp.10
oenku. CTpyKTypa ¥ CBOMCTBa OCJIKOB.
[IpeBparieHne O€IKOB MUIIH B OPTaHU3ME.
JlocTHKEeHUS B U3YUEHUH CTPOCHUS U
CHHTE3a OENKOB.
87 BrinonHenue ynpaxHeHUH U
pelIeHne 3a1a4 10 TeMeE «
IA30TCOEpXKAIEe OPTaHUYECKHUE
BEIIECTBA
88 Kontpoabhasi pagora Ne 8
« A30TcoepxKalue OpraHu4eckue
BEILIECTBAY
Tema 11. I'etepounkianyeckue coequHenus (2 4)
XapakTepucTuka SHAKOMCMEGO ¢ 2eMePOUUKTIUYECKUMU COEOUHEHUAMU.
OCHOBHBIX BH/I0B Cpasnenue cmpoenus, peaKkyuoHHoU cnocoonocmu u ceolicme nuppona u nupuouna. Cocmaenenue gopmynot
AeATEeJLHOCTH dpazmenma IHK PHK




YueHHuKka

89 IA3oTcoaepKanme Azomcodepacauue KOHCIIEKT
reTepOLUKINYECKIE eemepoyuxIuyecKue
COCIMHEHUS coeounenus. Iluppon u
NUPUOUH KAK
npedcmasumenu
azomcooepoicamux

eemepoyuxnos, ux
9IEeKMPOHHOE CmpoeHue,
apomamuyeckuil xapaxmep,
paziuvue 6 nposieieHuu
OCHOBHBIX CEOUCMS.

90 Hyxk/1eMHOBBIE KUCITIOTHI Hykaeunogule KUCIOMbL: §28, ymp.1-6
cocmae u cmpoenue.
Hyxreomuowl. /[HK u PHK.
Ponib HYKNeuHo8blX KUCI0m
6 drCU3HEOesTMEeNbHOCU
opeanuzma

Tema 12. TeopeTuueckne 0CHOBBI Kypca opranu4eckoii xummu (7 4)

XapakTepucruka H3yuenue meopuu Xumuueckozo cmpoenus u eé sgonroyuu. Cocmaenenue ypasHeHuil peakyuil, C HOMOWbI0 KOMOPbIX MONHCHO
OCHOBHBLIX BH10B ocyuiecmeums yens npeepauienuil eéeulecme. Pazeumue ymenuili nianupoeams cunme3s opeanudeckux geuwjecmea. Qooouienue,
e TETHHOCTH suanuii 06 OBP ¢ yuacmuem opeanuyueckux eewiecms.
Y4€eHHKa

91 Teopusa XUMUUECKOro cTpoeHus [ eopusi XUMUYECKOTO CTPOEHUS KOHCIIEKT

OpPraHUYCCKUX BCHICCTB OpPTraHUYCCKUX COGHHHCHHﬁ.




92 ['eHeTHueckas CBsI3b MEXNy  [['eHeTHuYecKasl CBSI3b MEXKIY KOHCIIEKT
KJIJacCaMH OpTaHUYECKUX KJIacCaMH OPTaHUYECKUX BEIIECTB.
BEIIECTB

93 BoimonHeHue ynpaxkHeHuit 1 (CTpaTerust OpraHuyeckoro
pelIeHue 3a1a4d CHUHTE3a

94 OKHUCIUTETHHO- OKHUCIUTETHHO- KOHCHEKT
BOCCTAaHOBUTEIbHBIC PEAKIIUN B [BOCCTAHOBHUTENBHBIE PEAKIIUH B
OpraHu4eCcKON XUMUU OpraHu4eCcKON XUMUU

95 [BRICOKOMONEKYJIIPHBIE [BRICOKOMOJIEKYJISIpHBIEC €AUHEHUSL. KOHCIIEKT
COCTUHEHUS

96,97 3auéTHOE 3aHjATHE IO TEMaM 9-
12

Hpaktuxym (3 4)
Xapakrepuctuka |Pazgeumue ymeHuit padomams ¢ nadopamopuu. Pazeumue sxcnepumenmanbHylX HAGLIKOE UCC1€008AHUA 6EU{ECHIE U UX
OCHOBHBIX BU/10B cunmesd.
AEATEIbHOCTH
YYEeHHKA

98 IIpakTuyeckasi padora Ne 3.
IPacriozHaBaHME BOJIOKOH

99-100 IIpakTuyeckas padora Ne4.

Meton
TOHKOCTIOWHOMXpoMaTorpahuu




Peseps-5 vacos.

Y4eOHO-METOAUUECKHUA KOMILIEKT
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I'a6puensa O.C. Ilporpamma kypca xumuu 171 8-11 kitaccoB 00meodpazoBaTesbHBIX yupexaeHuid.— M.: JIpoda, 2005.

INabpuensu O.C. Xumus. 10 knacc. [IpodunbHelil ypoBeHb: MeTo.mocodue. - M.: Ilpoda, 2006

INa6puensu O.C., Mackaes ®@.H., [Tonomapes C.1O., Tepenun B.W. Xumust. 10 knacc. [IpodriibHbIi ypoBeHb: yuel. s 001eoopazoBar.
Yupexnenuit. — M.: [Ipoda, 2005.

I'a6puensn O.C., OctpoymoB W.I'. Hactonpnaas kaura yuutens. Xumus. 10 kimace. — M.: ipoda, 2004.

INabpuensu O.C., bepé3kun I1.H., YmakoBa A.A. u n1p. KonTponbHble u npoBepounbie padboTsl o xumun. 10 kinacc — M.: Ipoda, 2003.
I'a6puensn O.C., OctpoymoB W.I"., Octpoymosa E.E. Opranndeckast Xumusi B TeCTax, 3aja4ax, ynpaxuenusx. 10 kiacc. — M.: [Ipoda, 2004.
INa6puensu O.C., [Tonomapes C.1O., Kaproa A.A. Oprannudeckast xumusi: 3agaun u ynpaxsnenus. 10 kmacc. — M.: [Ipoceemenue, 2005.
I'a6puensn O.C., [Tonikoa T.H., Kapmosa A.A. Opranndeckas xumusi: Meronuueckoe nocooue. 10 kmacc. — M.: [Ipocsemenue, 2005.
INa6puensu O.C., Batnuna JLIT. Xumudeckuii skcriepuMeHT 1o opranundeckoii xumun. 10 kmace. — M.: lpoda, 2005.

I'a6puensu O.C., OctpoymoB WN.I'. Xumus. 10 ki1.: Metoguueckoe nocobue. — M.: [Ipoda,2005.

I'abpuensn O.C., Pemeros [1.B. Octpoymos U.I'. Hukutiok A.M. I'oToBUMCS K €AMHOMY T'OCY/1apCTBEHHOMY 3K3aMeHy. — M.: npoda, 2003-
2004.

12. T'abpuensa O.C., OctpoymoB W.I'. Xumus amst MKOJSHUKOB CTapIIMX KJIACCOB U MOCTYMAromuX B By3bl: Yueb. [Tocobue. — M.: Ipoda, 2005.

Z[OHOJIHI/ITGHBHEIH JaTeparypa 4 yI9UuTeId

Wbk W=

byukyc I1.®. Kaura g1 yteHus no opranndeckoit xumuu — M.: IIpocsemenue, 1985

Kupskos B.I'. Oprannueckast xumusi. —M.: [Ipocsemenue, 1983

JInmun P.A., SlkumoBa E.E., BoporaukoBa H.A. Xumus. Meroaudeckue matepuainsl 10-11 kmaccel. - M.:Jlpoda, 2000

Hazapoga I'.C., JIaBposa B.H. Mcnons3oBanne yaeOHOro 000py10BaHHS Ha MPAKTHYECKUX 3aHATHIX 10 XUMUHU. —M., 2000

JIugua P.A u np. Xumus. 10-11 kmaccel. JInnaktudyeckue matepuainsl (Pemenue 3agaq). — M.: JIpoda,2005.

Jlupun P.A., Maprymuc B.b. Xumus. 10-11 knaccer. JIunaktudeckue marepuansl. (Tectsl u mpoBepounsie 3ananus). — M.: [lpoda, 2005.
Aptemenko A.U. Oprannueckas xumusi: Homenknarypa. M3omepus. Dnextponnsie addektsl. — M.: [Ipoda, 2006.

Cyposuesa P.I1. u qp.Xumus. 10-11 xnaceer. HoBeie Tectsl. — M.: IIpoda, 2005.

JleBkun A.H. Xumus B npoduinbHoii mkone: [Tocobue nns yuurens. — M.: [Ipocsemenue, 2005.
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