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HOACHUTEJ/IBHAS 3AIIMCKA

PaGouas nporpamma yueGHOTO Kypca xumun it 10 kiiacca coctaBieHa Ha OCHOBE

[TpumepHoii penepanbHOM MpOrpaMMbl OCHOBHOTO OOIIET0 0Opa3oBaHus 1Mo XuMuH st 8 — 11
KJIACCOB;

[Tporpammel kypca xumuu ais 8 — 11 kimaccoB o6mieoOpa3oBarenbHbIX yupexaenuid, aBrop O.C.
I"a6puensia (2006 rox).

®enepanbHblii KOMIOHEHT [0cynapcTBeHHBIX 00pa30BaTENbHBIX CTAHIAPTOB HAYAJIBHOTO OOIIETO,
OCHOBHOTO 00IIIeT0 M cpeanHero (MmoHoro) odmiero oopazoBanus (mpukasz Ne 1089 ot 05.03.2004 1)

[Iporpamma 6a3zoBoro kypca xumuu 10 Kiacca OTpakaeT COBPEMEHHBIE TEHICHIIMU B IKOJILHOM

XUMHYECKOM 00pa30BaHNM, CBSI3aHHbBIE C pe(hOPMUPOBAHUEM CPETHEH IIKOIIBI.
[Iporpamma

MO3BOJISIET COXPAHUTh JIOCTATOUHO LIETIOCTHBIN U CUCTEMHBIA KypC XUMHUH;

BKJIIOUAET MaTepHall, CBA3aHHBIN C IOBCEIHEBHOMN KU3HBIO YEJIOBEKA;

MOJHOCTBIO COOTBETCTBYET CTaHAAPTY XHMHYECKOTOo 0Opa3oBaHUS CpeAHeH MIKOJIbl 0a30BOro
YPOBHSIL.

HN3yyenne xumuu Ha 0230BOM YPOBHE cpeHero (ImoJIHOro) o0mero 00pa3oBaHusl HANPABJIEHO HA
JAOCTHKEHHE CJIeIyOIIMX LeJleii:

OCBOCHME 3HAHMM O XMMHYECKOM COCTABIAIOLIEH €CTECTBEHHOHAYYHOM KapTUHBI MUPA, BaXKHEUILINX
XUMHUYECKHUX MOHATHUSX, 3aKOHAX U TEOPUSIX;

OBJIAACHHUC YMCHUAMU IPUMCHATL IMOJTYYCHHBIC 3HAHUA  IJIA OOBSICHCHHUS p33HOO6pa3HI)IX
XUMHUYECKHMX SIBIICHUM U CBOMCTB BCIICCTB, OLICHKU PpOJHU XUMHHU B PA3BUTHU COBPCMCHHBIX
TEXHOJIOTUH U MMOJIY4YCHHNHU HOBBIX MAaTCpHaIOB,

pa3BUTHE NIO3HABATEIbHBIX HMHTEPECOB U  HMHTEJUIEKTYaJbHBIX CIOCOOHOCTEH B  Ipouecce
CaMOCTOSITEJILHOTO NIPHOOPETEHNsI XUMHUECKUX 3HAHUM C MCIONb30BAaHUEM PA3JIMYHBIX HCTOYHUKOB
MH(OPMAIIUH, B TOM YUCIIE KOMITbIOTEPHBIX;

BOCITUTaHHUE YOKIACHHOCTH B TO3UTUBHOM POIMM XHWMHUU B JKU3HH COBPEMEHHOTO OOIIecTBa,
HEO0OXOMMOCTH XUMHUYECKH TPAMOTHOTO OTHOIIIEHHUS K CBOEMY 3I0POBBIO U OKPYXKAIOIIEH Cperie;

IIPUMEHEHNE IIOJYyYEHHBIX 3HAHUH W YMEHUH AJii O€30MacHOTO0 MCIOJIb30BAHUS BELIECTB U
MaTrepuasoB B OBITY, CEIbCKOM XO3sIiICTBE M Ha NPOU3BOJCTBE, PEIICHUS MPAKTUYECKHX 3a]ad B
ITIOBCEJTHEBHOM JKHU3HU, MPEAYNPEXKACHUS SBICHHUM, HAHOCAUIMX BpEA 3J0POBBI0 4YEJIOBEKA H
OKpY’KarolleH cpeae.

N3yyenue npeaMera «XUMHS» CIIOCOOCTBYET PellIEHHIO CJAEAYIOLIHUX 32/1a4:

Bocruranue yOexIEHHOCTH B TO3UTUBHOW POJNM XMMHH B JKM3HH COBPEMCHHOTO OOIIECTBa,
HEOOXOIMMOCTH XHMHUYECKU IPaMOTHOTO OTHOIICHHS K CBOEMY 3/I0POBBIO U OKPYXKAOIICH cpejie
[TonroToBka K CO3HATENILHOMY BBIOOPY MpodeccHy B COOTBETCTBUH C JIMYHBIMH CIIOCOOHOCTSAMH H
NoTpeOHOCTAMH 00IIEeCTBA.



*  @OopMUPOBAHHIO YMEHHUSI OOpaIaThCs ¢ XUMUYECKHUMH BEIIECTBAMH, MPOCTEUIIMMU TMPUOOpaAMH,
00opymoBaHUEM, COOJNIONATh MpaBUa TEXHUKU OE30MAaCHOCTH, (PMKCUPOBATh PE3YNIBTAThl OIBITOB,
neaars 0000IeHu .

JanHas nporpaMmMa paccuutana Ha 70 4acoB B Tofi, 2 4aca B HEZIEIIIO.

IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHMUS ITPEIMETA

[Iporpamma mnpenycMmaTpuBaeT (HOPMHUPOBAHUE Yy YydalIMXCS OOIIEy4yeOHBIX YMEHHH M HaBBIKOB,
YHHUBEPCAJIbHBIX CIIOCOOOB AEATEIBHOCTH U KJIIOYEBBIX KOMIIETEHIIMMI:
YMEHHUE CaMOCTOSITEIBHO U MOTUBUPOBAHHO OPTraHNU30BbIBATH CBOIO ITO3HABATEIBHYIO JEATEIbHOCTD;
UCIIO0JIb30BaHKE AJIEMEHTOB IPUUUHHO — CJIEICTBEHHOI'O U CTPYKTYPHO - (PYHKIIMOHAJIBHOTO aHAJIN3a;
OIpe/ieNieHNe CYITHOCTHBIX XapaKTepUCTUK N3y4yaeMOro 00beKTa;
yMEHHUE pa3BEPHYTO 0OOOCHOBBIBATH CY)KJICHHSI, JaBaTh ONPEAEICHHUS, IPOBOINUTH JI0OKA3aTEIbCTRA;
OLICHMBAHUE U KOPPEKTUPOBKA CBOETO MOBEICHMS B OKPYKAIOIEM MHUPE.
TpeOoBaHUSI K YPOBHIO TOATOTOBKM OOYYAIOLIMXCSI BKJIIOYAIOT B ce0sl Kak TpeOOBaHWS, OCHOBAHHBIC Ha
YCBOCHHMH U BOCIIPOU3BEICHUU
yu4eOHOro Marepuasna, MOHMMAaHUM CMBICIA XMMHMYECKUX INOHATUH M sBIEHUH, TaK M OCHOBAaHHbIE Ha Oojee
CJIO’KHBIX BUJaX JESATCIBHOCTH:
OObsICHEHHE (PU3NYECKUX W XUMHUYECKUX SIBJICHHH, NMPUBEICHHE NPHUMEPOB MPAKTHUUECKOTO HCHOIb30BAHMS
M3y4aeMbIX XMMUYECKHX SIBIICHUN U 3aKOHOMEPHOCTEH.
TpeOoBaHusl HampaBi€Hbl Ha pEATU3aLMIO JESITEIbHOCTHOIO, IPAKTUKO-OPUEHTUPOBAHHOIO U
JIMYHOCTHO-OPUEHTHUPOBAHHOT'O TIOJXO/I0B,
OBJIQJICHUE YYaIlUMUCS CII0CO0aMU MHTEJUIEKTYyaJbHOM M MPAKTUUYECKOU EATEIbHOCTH, OBJIAJIEHUE 3HAHUAMHU U
YMEHUSMH, BOCTPEOOBAaHHBIMH
B TIOBCEJHEBHOW JKM3HHM,  IIO3BOJIAIOIIMMU OPHEHTUPOBATHCA B OKPY)KAIOIIEM MHpE, 3HAYUMBIMU U
COXpaHEHUS OKPYXKAOLIEH cpelibl 1 COOCTBEHHOTO 37J0POBBSI.

TpeOoBaHus K pe3yJIbTaTaM YCBOCHHUSI Y4eOHOr0 MaTepuaJia mo oprannyeckoi xumun 10 kaacc.
B pesynbrare usydeHusi XuMuu Ha 6a30BOM YPOBHE YUEHUK JOJKEH:
3HAmMb/NOHUMAMb
> BaKHEUIINE XUMHYECKHUE ITOHATHS: BCIICCTBO, XUMHYECKUH OJICMCHT, aTOM, MOJICKYJId, XUMHWYCCKasa
CBSI3b, BAJICHTHOCTh, CTENICHb OKUCJICHUS, YITICPOJHBIN CKeNeT, (yHKIMOHANbHAs IPyIINa, H30Mepus,
rOMOJIOTHS;

OCHOBHBIC TCOPHUU XUMUMU: XUMHYECKOHN CBs3H, CTPOCHHA OPTaHNYCCKUX BCIICCTB,

Ba)KHEHIITIE BEIICCTBA U MaTCpUalibl. YKCYCHas KHUCJI0Ta, ME€TaH, OTUJICH, allCTUJICH, 66H30J’I, 9TAaHOJI,
JKUpbI, MblIA, ITIFOKO3a, Caxapo3ad, Kpaxmall, KJICTUaTKa, 6CJIKI/I, HCKYCCTBCHHBIC WU CUHTCTUUYCCKUC
BOJIOKHA, KAYYYKH, IIJIACTMACCBI;

ymemp:
+* Ha3bIBaTh U3yUYCHHBIC BEUICCTBA M0 TPUBHAILHONY WM MEKTyHAPOIHOW HOMEHKIIATYPE;

X OMmpeAcaATh: BaJICHTHOCTb H CTCICHD OKHCICHUA XUMHUYCCKHUX OJJICMCHTOB, MNPHHAIJIC)KHOCTH
BCIICCTB K PAa3JIMYHLIM KJIaCCaM HCOPTraHNUYCCKUX COCI[I/IHGHI/Iﬁ;

% XapaKTepu30BaTh: 3aBUCUMOCTb CBOWCTB BEIIECTB OT UX COCTAaBA M CTPOCHHUS, IPUPOIY XUMHUECKOIM
CBSI3H, 3aBHCHMOCTb CKOPOCTH XMMHYECKOH pPEaKkIMU M IMOJOKEHHS XUMHYECKOTO PAaBHOBECHS OT
pa3NIuYHbBIX (PAKTOPOB;



X/
**

BBITIOTHATh XUMHYECKHI SKCIICPUMCHT 110 paCliO3HABAHUTIO BaKHEHUIITHX OpTraHUYCCKUX BCUICCTB,

MIPOBOJIUTH CAMOCTOATEIbHBIA MOUCK XUMUYECKOW HH(MOpPMALMU C HCHOIb30BAHUEM DPA3IUYHBIX
MCTOYHHUKOB (HAyYHO-TIOMYJSPHBIX W3JaHUN, KOMIBIOTEPHBIX 0a3 JNaHHBIX, pecypcoB MHTepHeTa);
UCIOJIb30BaTh KOMIIBIOTEPHbIE TEXHOJIOTUH JUIsl OOpaOOTKH U Mepesadyu XUuMUIecKkoil nHpopMauu u
ee MPEeCTaBICHNS B PA3IUYHBIX (opMax.

Hcmonp3oBaTh HpI/IO6peTeHHBI€ 3HAaHUA U YMCHUS B HpaKTH‘IeCKOﬁ JACATCIIBHOCTH U HOBCGﬂHCBHOﬁ
KHN3HU I

0OBSICHEHUS XUMHUECKUX HBHCHHﬁ, MMPOUCXOAAIIUX B IPHUPOAC, 6LITy " Ha IMPOU3BOACTBE;

ONPENEIICHUS] BO3MOXHOCTH IMPOTEKAHUS XUMUYECKHUX MPEBPALICHUNA B PA3JIMYHBIX YCIOBHUAX W
OIIEHKU MX IIOCIICACTBHIA;

OKOJIOI'MYCCKH I'PaMOTHOI'O IMTOBEACHHUA B OKp}’)KaIOIHeﬁ cpeace,

OLCHKHU BJIMAHUA XUMHWYCCKOTO 3arpA3HCHUSA OKPY)KaIOIJ_[eﬁ CpCAbl HAa OpraHU3M YCJIOBCKA U APYIuc
JKMBBIC OPTaHHU3MEI;

Oe3omacHoro  oOpamieHus ¢ TOKCUIHBIMH

000pyIOBaHUEM;

TOPIOYUMH U BEILIECTBAMH, JIaOOPaTOPHBIM

IMPUTOTOBJICHUS PACTBOPOB 3aI[aHHOI>'I KOHIICHTpalu B 6BITy " Ha IMPOU3BOJACTBE;

KPUTHYECKOH OIIGHKH JIOCTOBEPHOCTH XHUMHUYECKOW WH(GOpMAIMK, MOCTYMAMEH W3 pa3HBIX
HMCTOYHUKOB.

Buowvt u gpopmot konmpona:

[IpoBonuTCS KOHTPOJIL BRIPAOOTAaHHBIX 3HAHUM, YMEHUI U HABBIKOB: BXOJIHOM (TeCcTHpOBaHue, Oecena,
npoBepoyHast paboTa), UTOTOBBIN (MTOTOBOE TECTHPOBaHUE). TeKylMil KOHTPOJIb YCBOEHUS YU€OHOTO
MaTepHuana OCymEeCTBISETCS IIyTEM YCTHOTO WIIM MUCbMEHHOTO ornpoca. M3ydeHne kaxaoro pasaena Kypca
3aKaH4YMBAETCSI IPOBEACHUEM KOHTPOJIbHOM paboThl (MTOrOBOTO TECTA).

COIAEPKXAHUE YYEBHOI'O ITPEMETA

1. Crpykrypa Kypcea:
Tema Konu4 JIEMEHTBI COAePKAHUS TpeOoBanus K ypoBHIO
€CTBO MnmoaAroToBKHU
qacoB

Brenenue 4 CpaBHEHHE  OpPraHMYECKMX  COGAMHEHUH ¢ | 3wamey:  TOHATHS:  NPOCTPAHCTBEHHOE
HeopranndeckuMu. [IpuponHble, HCKycCTBEHHBIE U | CTPOEHHE MOJIEKYII, BEILlECTBA
CHHTETHYECKHE OpTaHUYECKHe COCIMHEHUS. | MOJIEKYIISIPHOTO u HEMOJICKYIISIPHOTO
OcHognble  amanvl 6  ucmopuu  paséumusi | CTPOCHUS, YIIIEPOIHBIN CKEJIET,
opeanuyeckou  xumuy. OCHOBHBIE TIOJOXKEHUS | (DYHKIHMOHAIIbHAS IPYIINA, TOMOJIOTHUS.
CTPOCHHUSA OpPraHUYECKHX COCNUHEHUH. | 3Hamb: TEOPHIO CTPOEHUS OPTaHHMYECKUX
XHUMHUYECKOE CTPOCHUE KaK MOPAJIOK COCIUHEHUS U | COCAUHEHUM.
B3aMHOTO BIMSIHUMSA arOMOB B  Monekynax. | Haseieams: ocHOBHbIE monoxeHHss TXC
Tomomorusa. W3omepusa. 3aBUCUMOCTb CBOWCTB | OPraHUYECKUX COeMHEHUH
BEIIECTB OT XuMuueckoro crpoeHus. OcHoBHble | A.M.bymieposa.
HarpasneHus pa3BuTs TXC. DnekTporHoe obmako | Onpedensams.  TOMOJIOTH W HW30MEPHI,
u opOuranp, ux ¢(opmbl. DJIEKTPOHHBIE U | NPHHAIIEKHOCTH BEIIECTB K
JNIEKTPOHHO — rpaduyeckue (OPMYNIBl aroma | COOTBETCTBYIOLIEMY KJIaccy.
yruepoja B HOPMalbHOM U BO30YxaAeHHOM | OOvscHamb: CYILIHOCTh OCHOBHBIX
COCTOSIHUSIX.  BajeHTHble  cocrosHus — atoMma, | mosiokenuit TXC.
ruOpuan3anys, CBA3b ANMEKTPOOTPULIATENIHHOCTU U | Ymemb:  ONPENEIsTh  BAJCHTHOCTh U




THOPUIHOTO COCTOSIHMA DJIEMEHTa Ha IpuMepe
aToma yriepoaa

CTCIICHb OKHCJIICHUS XUMHNYCCKUX
3JIEMEHTOB, H30MEPbI U TOMOJIOTH
3namo: TTOHSITHS: arom,
opbourtanm.

Ymems: ompenenate THND XUMHAYCCKOH
CBSI3U, OOBSCHATH MPUPOLY U CHOCOOBI
oOpazoBaHus XUMHYECKOH CBSI3U.
THOpUAM3AITUS opOuTaneu,
MPOCTPAHCTBEHHOE CTPOCHUE MOJICKYII.
Yumems: omnpemenstb THUI  XUMHYECKOU
CBsI3H, MPOCTPAHCTBEHHOE CTpOCHHE
MOJIEKYJ, OOBSICHATH TPHPOAY M CHOCOOBI
00pa30BaHMs XUMHICCKOH CBS3H.

aTOMHBIC

I.CTpOG- 8 Knaccudukaryst OpraHHYeCKAX COCAUHCHHH 10 | 3Hamb. MOHATHSA: YIIICPOIHBINA CKEIICT.
CTPOCHUIO YIJIEPOAHOW IeNu, MO HAIMYUIO WM | Ymems:  ONpenensITb  NPUHAIJICKHOCTD
HHE OTCYTCTBUIO KpPATHBIX CBSI3€i, IO TUIy arOMOB B | BELIECTBA K Pa3IM4HbIM KJj1accam
OpraHu- nenu. Kimaccuukanys opraHU4ecKuX COSIUHEHUH | OpraHUYeCKUX COEIMHEHUH. Ymemen:
YeCKHX M0 (YHKIIMOHATBHBIM TPYIIaM, IO MOJCEKYISIPHOH | n300pakars CTPYKTYpHBIE  (hopMyITBI
Macce. BELLIECTB M30MEPOB, Ha3bIBaTb U30MEPHI IO
CoOCaHC- Mzomepust. CrpykTypHas u3zomepusi, €€ BHUIBL, | «TPUBHAIBHON» u MEXIYHapOAHOMI
HUH. YIJIEPOJHBIN CKENET, paiuKail HOMEHKJIaType
2.Pea1<u1/m 2 3name: MOHATHE: OCHOBHBIE THIIBI peaxkuuit
Tunsl XUMHYECKMX pEaKUUi B OpPraHUYECKOM | B OpraHMYECKOM XUMHHM: peakuuu —
OpraHu- XUMUHU raJIOr€HUPOBAHUE, TUAPUPOBAHUE,
YCCKHUX TUJIpOraJIOTEHUPOBAHUE, ITOJIUMEpU3aLIHsL.
coenuHe- JIETUIPUPOBAHUE, JEruapaTanusi, KPEKHHT,
- HA30Mepu3aus.
HHUUA. Ymemw: omnpenensiTb THUIBI XUMHYECKUX
peakuuii B OpraHMueCcKON XUMHH.
3.VreBo- 20 [IpuponHsblii, TOMyTHBIA HE(TSIHOW Ta3bl, UX COCTaB | 3Hamb: TOHATHA:  PaJWKall, aTOMHBIE
W WCIOJBh30BaHUE B HApOAHOM Xo3siictBe. HedTh, | opOurtanmm, rubpummsamms  opOuTanei,
AOPOABL. e€ cocraB m cBoicTBa. IIpoaykTel (HpaKIMOHHOI | MPOCTPAHCTBEHHOE  CTPOCHHE  MOJEKYI

neperoHkn HedTun. KpekwmHr wu apomaruzanus
HedrenpoaykroB. OKTaHOBOE 4YHCIO OCH3MHOB.
CHOCO6LI CHHMI)XCHHUA TOKCHUYHOCTH BBIXJIOITHBIX
ra3oB aBroMoOmieil. KokcoBanne KaMEHHOTO yIiis,
MPOIYKTBI KOKCOBAHUSI.

[penenshble  yraeBomoponsl, obmast Qopmyna
COCTaBa, T'OMOJIOTMYECKAsi Pa3HOCTb, XUMHYECKOE
CTPOCHHE, sp°  rubpummzanms, HU30MEpHs
YIIIEPOIHOTO CKeJIeTa, cucreMarudeckas
HOMEHKJIATYpa, CIIOCOOBI MOTYICHHS.
XuMuueckue CBOICTBA:
TaJIOTCHUPOBAaHUE, TEPMHUUECKOE  pa3JIOKEHHE,
JETUAPUPOBAHUE,  OKUCIICHUE,  HM30MEPH3ALUA.
MexaHu3Mm peakuuu 3amelneHus. IIpakrtudeckoe
3HAYEHHE.

HenpenensHble YIIEBOMOPOABI PSa JTUIIEHA, SP°
ruOpuan3anys, curMa W Inu  CBs3HM, M3omepus
YIIEPOJHOrO CKeleTa M IOJIOXKEHUS JBOMHON
cBsa3u. HomeHknarypa, reomerpuyeckas U30MepHs
XuMHuecKre CBOMCTBa: MPUCOETUHEHNE BOJOPOAA,
raJIOTeHOB, raJIOTeHOBOAOPOIOB, BOIbI, OKUCIEHHE,
MTOJIMMEPU3ALHS. Mexanusm peakuui
MPUCOEIHEHUS. IIpasuno MapKOBHHUKOBA.
IIpakTHdeckoe HCIONB30BaHHUE AJIKEHOB..
HenpenensHble yrieBoqoponsl psiaa alleTUIEHA, Sp
rubpuan3anys, M3omepus yrmiepogHoro ckenera u
MOJIOKEHUST  TpolHOW  cBaA3u. Homenknarypa.
XuMHueckre cBOMcTBa: MPUCOETUHEHNE BOJOPOAA,
TaJIOTEHOB, TaJIOT€HOBOAOPOAOB, Boabl, IloHsATHE O

TOpeHue,

aJIKaHOB, YIVIEPOJHBIH CKENeT, T'OMOJIOIHS,
CTPYKTYpHasi U30MepHsl, KITACCUPHUKALINIO U
HOMEHKJIATYpPy aJIKaHOB.

VYmems: Ha3pIBaTh alKaHBl, OMNpPEHCIATH
BAJCHTHOCTh, CTCNEHb OKHUCICHHS, THII
XUMHYECKON  CBSI3U, MPOCTPAHCTBEHHOE
CTpOCHHE, U30MEPHI, TOMOIIOTH [IoHuMamy:
OCHOBHBIC THITHI PEAKIIUI aIKaHOB.

Ymemsw: omnpenensiTe THUIBI XUMHUYECKUX

peakuuii AJIKaHOB, XapaKTephU30BaTh
CTPOCHME U CBOICTBa YIJIEBOZOPOOB,
OOBSICHATH IIPUPOARY u CIIOCOOBI

00pa3zoBaHMs XUMHUYECKON CBA3H,
3namv: BemecTBa W MaTE€pHajbl, IMPOKO
UCTIONIb3YEMBIE B TPAKTHKE: YIIIEBOAOPOMBI.

Ymems: Ha3bIBaTh QJIKEHBI 1o
«TPUBHAIILHON» u MEXKTyHapOIHOU
HOMEHKJIATYpE, ONpenensTh
MPOCTPAHCTBEHHOE  CTPOCHUE  AJIKECHOB,

M30MEPHl U TOMOJIOTH, XapaKTepU30BaTh
CTpOEHHUE U CBOMCTBA aJIKEHOB.

OnpenensiTh THIBl  PEAaKIUH  aJKCHOB,
XapaKTepU30BaTh CBOWCTBA AJIKCHOB.
Buame: TOHATHS: THOPHIN3AIIHS

opOuTanei, MPOCTPAHCTBCHHOE CTPOCHHE
MOJICKYITBI alleTUIICHA, YIIICPOIHBIA CKEJET,

TOMOJIOTHS, CTPYKTYpHas n30Mepus,
(yHKIMOHANBHAS TPyIIIa.
Yuemn: Ha3bIBATh AJIKUHBI 110




JIMCHOBBIX yIJIEBOJOPOJaX, H30MEpHs JHUEHOBBIX
YIIIEBOAOPOAOB. ApPOMATHYECKHE YTJICBOLOPOJIBI,
JNIEKTPOHHOE  CTPOEHHE  MOJEKYIbl  OeH30ma.
T'omonoru 6ensona. Mizomepust B psiLy TOMOJIOTOB.

«TpUBUATIBHON» 51 MEXAYHapOIHOI
HOMEHKJIATYpE, OnpenensTb
MPOCTPAHCTBEHHOE  CTPOCHHE  ANKUHOB,

M30MEPHl U TOMOJIOTH, XapaKTepU30BaTh
CTPOEHHUE U CBOMCTBA AJIKUHOB.

3namb:  OCHOBHBIE  TUIIBI  peakIui,
XapaKTepHBIX JJIsl aJKWHOB, MEXaHU3MBI
peaxkuui.

Ymems: ompenensaTe XapakTep B3aUMHOTO
BIHMSIHAS B MOJICKYIaX, THI PEaKIIHH,
OOBSICHATh ~ 3aBHCHMOCTH  pEaKIMOHHON
CIIOCOOHOCTH OPTraHWYECKUX COCAWHCHHU
OT CTPOCHHUS UX MOJIEKYIBL.

4.Kucio-
poxcoje-
pKaiue
coeuHe-
HUSL.

17

ATOMHOCTb  CIIUPTOB. JJIEKTPOHHOE CTpOCHHUE
(hyHKIMOHAJIBHON TPYNIBI, MOJSPHOCTH CBS3H —
OH, BomopomHas CBSI3b MEXAY MOJICKYIaMH,
BIMSHUEC €€ Ha (PU3MUYSCKUE CBOICTBA CIIHPTOB,
TOMOJIOTUYECKHHA P TpPEAeTbHBIX OTHOATOMHBIX
CIIUPTOB, M30MEpHsl YIVIEPOIHOTO CKelera |
MOJIOKEHHUSI (hyHKIIMOHATBHOM TPYIIIBL,
IEPBUYIHBIC, BTOPUYHBLIC, TPETUYHBIC CITUPTBL
XUMHYECKHE CBOICTBA: TOpEHHE, OKHCIICHHE 10
aNBJETHAOB, B3aUMOACHCTBHE CO IIEIOYHBIMHU
MeTaJUlaMH, TaJIOTEHOBOIOPOIaMH, KapOOHOBBIMHU
KHCJIOTaMH.

[IpumeHeHne COHPTOB, WX
OpTraHu3M. DTUNEHIIIUKOIb,
MpeCTaBUTENIN MHOT'0aTOMHBIX CIIUPTOB.
OcobeHHoCTH Hux XUMHYECKUX CBOMCTB,
npaktuueckoe npumeHenue. CrpoeHue (HEHOIOB,
OTJIMYHE TI0 CTPOCHUIO OT aAPOMATHYECKUX CITHPTOB.
®duznyeckne CcBoWcTBA (PEHOJOB. XUMHYCCKHE
CBOWCTBA: B3aMMOJICHCTBUS C HATPHEM, IICIIOUYBIO,
OpoMoM. Bzaummuoe @nusiHue amomog 6 monexyie.
CriocoObl  OXpaHbl ~ OKpYXAroIled Ccpeabl  OT
MPOMEBIIUICHHBIX OTXOJIOB, COIEpPXKAIUX (PCHOIL.
AJbIerusl. Crpoenue aJbJIETU/I0B,
(¢yHKIMOHANbHAas — rpynma, e€  JJIEeKTPOHHOE
CTpOEHUE, 0COOEHHOCTH JIIBOMHON CBSI3U.
T'omonornueckuii psin anbaeruznos, Homenknarypa.
Oco0OEHHOCTH KETOHOB XHMHYECKHE CBOMCTBA:
OKHCIICHHE, MIPUCOCTUHECHUE BOJOPO/A.
OCOOCHHOCTH ~ peakIMil  OKHCJICHUS  KCTOHOB
CrpoeHre KapOOHOBBIX KHCIOT. OIEKTPOHHOE
CTpOeHHE KapOOKCHIIBHON TIpyMIbl, OOBSICHEHUE
MOJIBUKHOCTA BOMOPOAHOrO0 aroma. OCHOBHOCTD
KUCIOT. lomonoruueckuil  psa — NpeneiabHbIX
ONHOOCHOBHBIX KHCJIOT. XHMMHUYECKHE CBOMCTBA:
B3aHMOHeﬁCTBHe C HEKOTOPBIMU METAJUIaMH, LIEJI0YaMH,
CIIMpTaMu. H3MmeHeHne CHIIBI KHCIIOT oA BIUAHHUCM
3aMEeCTUTENIEH B YIII€BOAOPOAHOM paJuKale. Crioco0BI
TOJIYUCHU Kap60HOBLIX KHUCJIOT. HpI/IMeHeHI/Ie KHCJIOT B
HaponHoM xossiictee. [IpocThie M CllOXKHBIE 3(DUPBL
Crpoenue  CIOXKHBIX  3(UPOB, 0OpPaTHMOCTH
peakmmu  >TepuuKanU. [WAPOIM3  CIOKHBIX
a¢upoB. llpakTHueckoe HCHOIB30BAHHE APHUPOB.
Kuper — xak crmoxHble 3(UPH TIUIEPHHA U
KapOOHOBBIX KHCIOT. JKHpBl B TIpHpoOAe, WX
cBoifictBa. [lpeBpamieHue JKUpPOB  NHUIIA B
opranusme. ['Waponu3 u TrUAPUPOBAHUE KUPOB B
TEXHHKE, TPOAYKTHI epepabOTKH KHUPOB.

BO3JCHCTBHE HAa
TIUIEPUH —

3nams/nonumams

-Xumuueckue noHamusa: (GyHKIHOHATBHAS
TpyIIia CIIUpPTOB;

-6eugecmea:  STAHON,  (PU3HOIOTHYIECKOE
NEeHCTBHE Ha OpraHW3M MeTaHoua |
STAHOJIA;

YMmerhb

-HA3b16AMb CIUPTHI o
«TPUBUAIBHON»  WIM  MEXAYHapOJIHOH
HOMEHKJIATYPE;

-onpedenams TIPUHAUIC)KHOCTh BEIIECTB K
Kiaccy Ymemuw

-XapaxKmepuzoeams CTpOEHHE "
XMMUYECKHE CBOMCTBA CIIUPTOB;
-00bACHAMD 3aBUCUMOCTh CBOWCTB
CHUPTOB OT HX COCTaBa M CTPOCHHUSA
CIHUPTOB

3uame:  TIOHATHA:  TPOCTPAHCTBEHHOE
CTpPOGHHE  MOJNEKYNl,  (YHKUHMOHAIIbHAS
rpyIIIa, TOMOJIOTH, CTPYKTypHas
N30MEpHsI, OCHOBHBIC THIBI  PEAKLUMH,

BEIIIECTBA, HWCIOJb3YEeMbIE B MPAKTHKE —
(eHoI.

Ymems: Ha3piBaTh BEIIECTBA, ONPEACIATH
XapaKTePUCTUKY CPEIbl B BOMHOM PacTBOPE,
M30MEPBI, TOMOJIOTH, XapakTep B3auMHOIO
BIMSHHUS aTOMOB B  MOJIEKYJE, THIIBI
XMMHUYECKUX peaKiuid, XapaKkTepu30BaTh
CTPOCHHE M CBOWCTB (DEHOIIOB, OOBSCHSTH
3aBHCUMOCTh PCAKIIMOHHON CHOCOOHOCTH
OpPraHUYECKHUX COCAMHCHHUIA OT CTPOCHUS MX
MOJICKYII.

3name:  TIHIAPOKO  KCIOJB3yeMbIE B
MPaKTHKE — OPraHUYECKUE KUCIOTHI.

YMeTh  XapaKkTepu30BaTb CTPOCHUE u
CBOWCTBa KapOOHOBBIX KHUCIIOT, BBIMIONIHSITH
9KCIIEPUMEHT MO MOTYYCHHIO KapOOHOBBIX
KHUCIIOT. ¥Ymemb

-Haszvieams CIIOJKHBIE 3upbI 10
«TPUBHAIBHOW»  WIH  MEXIYHAPOLHOU
HOMEHKIIAType

-onpedensims TPUHAUICKHOCTh BEIIECTB K
KJIaCCy CIIOKHBIX 3(hHPOB




5.¥YrneBo-
IIBI.

Knaccudukanus yrieBomoB. Imoko3za — Kak
BaXHEHIIMNA  NpPEACTaBUTENb  MOHOCAXapHJOB.
Om3ryecKkre CBOMCTBA U HAXOKIOEHNE B TPUPOIE.
XuMHYeCKHe  CBOMCTBA:  B3aMMOJICHCTBHE C
THIPOKUACAOM Mend (2), peakiWyd OKHCICHUS,
BOCCTAHOBJICHHS, OpOXKCHUS. [Ipumenenue
DIFOKO3bI. DPyKTO3a Kak U30MEp DIFOKO3bl. Prubo3a
n ne3okcupubdoza. Caxaposza. Puznyeckne CBOWCTB
au HaxOXJIEHUE B IIpUpoe. XMMUYECKUE CBONCTBA,
ruaposau3. XHUMHUYECKHE MPOLECChl MONyYEHUSs
caxapo3bpl U3 MPUPOIHBIX HMCTOYHMKOB. Kpaxmai.
CrpoeHre MakpOMOJIEKYSbI U3 3BEHBEB IVIIOKO3BI.
XUMHAYECKHE CBOMCTBA: peakuus C  HOJaO0M,
runponu3. [IpeBpamieHue kpaxmaia MHIIA B
opranusme. [ukores.

Ilemmono3sa. CrpoeHrie MaKpOMOJEKYIBl U3
3BEHBEB  IIIIOKO3bl.  XUMHYECKHE  CBOMCTBA:
THIPONW3, OOpa3oBaHHWE  CIOXHBIX  3(HpPOB.
IIpumeHenre wLEWTON036I U €€ NPOU3BOIHBIX.
ITonsiTne 00 MCKYCCTBCHHOM BOJIOKHE Ha IIpUMEpE
alleTaTHOTO BOJIOKHA.

VYuemy: Ha3bIBaTh MOHOCaxXapHu/ibl,
OTIpEeNeNATh TPOCTPAHCTBEHHOE CTpPOCHHE
MOJIEKYITBL, H30MEpHI, TOMOJIOTH,

XapaKkTepu30BaTh CTPOCHUE U  CBOMCTB
MOHOCaxXapu0B (0] MEXAYHapOAHON
HOMEHKJIaType._

3uamp: TOHSATHE — THUAPOIU3, THIBI
XUMHUYECKUX peaKIuil.

6.A30TCO]
epKalye
COeIuHEe-
HUSL.

Crpoenune aMuHOB. AMMHOTpymnma, €€ dJIEeKTpOHHOe
cTpoeHHe. AMMHBI KaK OpraHMYEeCKHE OCHOBAHMUS,
B3aMMOJICHCTBUE C BOJOM, KHUCJIOTaMH. AHWIHMH, €ro
CTPOCHUE, NPUUUHBI OCLAONIEHUs OCHOBHBIX CEOUCME 8
cpasHeHuu ¢ amuHamu npedenvhozo pada. llomyuenne
aQHWIMHA, 3HAaYEHUE B Pa3BUTHHM OPraHUYECKOTO CHUHTE3A.
Crpoenue AMUHOKHUCIIOT, ux CBOMCTBA.
AMUHOKHCIIOTa KaK aMO(OTepHOE OpPraHHUYCCKOe
coenuHenue. CHHTE3 TMENTUIOB, WX CTPOCHUE.
buonorrnueckoe 3HaueHNUE aMUHOKUCIIOT.

3name: TOHATHSA: paguKal, QyHKIHOHATbHAS
rpyTna, TOMOJIOT U,

Knaccu(pUKaLUI0 HOMEHKIIATypy aMHHOB,
BEI[ECTBA, IIMPOKO UCIIONb3yeMbIe B IPAKTHKE.
Yuems: onpeaensiTe XapakTep B3aHMHOTO
BIIMSTHUS aTOMOB B MOJICKYJIE, XapaKTepHu30BaTh
CTPOCHHUE U CBOHCTBA aMUHOB, _

3uamy: NOHITUS: UOH, KUCIIOTHO —
OCHOBHBIE PEAKLIMU B BOIHBIX pacTBOpax,
(yHKIMOHANIBHAS TPYIINa, FOMOJIOT U,
CTPYKTYpHast HU30MEPHS, TUITBI XUMHYECKUX

peaxuuit
Yuems: Ha3pIBaTh aMUHOKHCIOTHI IO
«TPUBHAIEHON» HOMEHKJIAType,

ONPEJENATh 3apsiJ MOHOB, XapaKTep CpPeIbl
B BOJAHOM pacTBOpE, M30MEpPbI, TOMOJOTH,
XapaKTepu30BaTh CTPOCHHE U CBOWCTBA
aMHUHOKHCIIOT.

7.buono-
THYECKHU
AKTUBHBIE
cOoeuHe-
HUSL.

XuUMHYECKHEe TPOIEeCChl B JKUBBIX OpraHHU3Max.
Bbuonorndeckn axkTHBHBIE BeMIECTBA. XHUMHSI U
310poBke. [IpoOiteMBbl, CBI3aHHBIC C MPUMCHEHUEM
JIEKapCTBEHHBIX MPETIapaToB.

Yuemnb:  WCTONB30BaTh  MPHOOPETCHHBIE
3HaHUS M YMEHUS B  IPAKTHYECKOH
JIESITEIFHOCTH | TIOBCEAHEBHOM JKU3HM JUISA:
Oe30macHoi paboTH ¢ BEIIECTBAMU B OBITY,
Ha HPOU3BOJICTBE, oIpesieNIeHuUs
BO3MOXXHOCTH ~ IPOTEKaHHMsI XMUMHYECKHX
MpEeBpalleHnid B Pa3jMYHBIX YCJIOBHS HUX
OLIEHKH WX TOCJIE/ICTBUH, pacliO3HABAHUS U
UICHTU(DUKAIMNA ~ BaXXKHEHWIINX  BELIECTB,
KPUTHYECKOH  OLIEHKH  JIOCTOBEPHOCTH
nH(OpPMAIIUH, TIOCTYIAIOMIEH U3 Pa3IHYHBIX
HCTOYHHKOB.

8.IToBTO-
pEHUE.

2. OcHOBHOe coiep:KaHNE 10 TEMAM:

Beeoenue.(4 u)




[Ipenmer opranndeckoil xumuu. OCOOEHHOCTHM CTPOECHHS M CBOMCTB OpPraHMYECKUX COEIMHEHUH.
3HaueHue U poJib OPraHNYECKOM XMMHHU B CUCTEME €CTECTBEHHBIX HAayK B >KM3HHU oOmectBa. KpaTkuii ouepk
UCTOPHUH Pa3BUTHS OpPraHUYECKON XUMUU.

OcHOBHbIE TMONOXKEHUS Teopun  cTpoeHus A.M. BymnepoBa. IIpennocbulku cO3aHUS TEOPUH.
[Ipencrasnenne o Teopuu TUMOB M paaukanoB. Paborer A. Kekyrne. Xumudeckoe CTpO€HHE M CBOMCTBA
OopraHndeckux BeuecTs. Mzomepus Ha npumepe OyTaHa U M300yTaHa.

DnekTpoHHOE O0Jako W opOuTasb, WX (OPMBL: S M p. DIEKTPOHHBIE W  3JIEKTPOHHO-TpadUIeCKHe
¢dbopMynbl aToMa yIiepoaa B HOPMaJbHOM U BO30YXIEHHOM cOoCTOsSHUX. KoBaneHTHas XuMu4eckas CBs3b,
ee MOJSIPHOCTh M KpaTHOCTh. Bopopoanast cBsa3b. CpaBHEeHHE OOMEHHOTO M JOHOPHO-aKLIENTOPHOIO
MeXaHU3MOB 00pa30BaHMs KOBAaJEHTHOU CBSI3U.

BasieHTHBIE COCTOSHUS atoMa yriiepoaa. Buasl rubpuausanun: sp’-rubpuausanus (Ha IpUMEPE MOJIEKYIIbI
MeTaHa), sp>-ruopuausands (Ha IprUMepe MOJIEKYJIbI OTUIIEHA), SP-TUOpUau3aus (Ha IPUMEPE MOJIEKYIIBI
arieTusieHa). ['eoMeTpusi MOJIeKysl paCCMOTPEHHBIX BEIIECTB U XapaKTEPUCTHKA BUJOB KOBAJIEHTHOW CBSI3U B
HUX.

Tema 1. Cmpoenue u knaccugpuxayusn opzanuyeckux coeounenuil. (8 y)

Knaccudukamuss opraHMyecKkux COEIUHEHUH IO CTPOCHHUIO YIVIEPOJHOIO CKeJeTa: alMKINYecKue
(anmkaHbI, aJKEHbI, AaJKUHBI, aJKaJUeHbl), KapOOIMKINYECKHe, (LMKIOAJIKAaHbI W  apeHbl) nu
reTepolMKIndeckre coeauHenus. Knaccudukanus opraHMYecKUX COEJUHEHUH Mo (PyHKIMOHAIBHBIM
rpymnnaM: COUPThI, PEHOIbI, TPOCThIE Y(PUPHI, alTbJETHU/IBI KETOHBI, KAPOOHOBBIE KUCIIOTHI, CI0KHBIE d(DUPHI.
VYreBoabl. A30ToCOoAepKaIINE COEAUHEHNS: HUTPOCOEUHEHMSI, AMUHBI, aMUHOKHCIIOTHI.

Homenkunarypa tpusuansnas u MIOITAK. [Ipunuuns oOpazoBaHus Ha3BaHUN OpraHUYECKUX COEIMHEHUN
o MIOITAK.

Bunel wu3omepun B OpraHMYecKOd XUMUU: CTPYKTypHass M MpOCTpaHCTBeHHas. Pa3sHoBHIHOCTH
CTPYKTYpHOH M30MEpHH: H30MEpHs «YIIEPOAHOTO CKEJIETa», M30MEpus MOJIOKEHHsS (KpaTHOM CBA3H U
(GYHKIMOHAIBHON TpyNIbl), MEXKIaccoBas H3oMepHs. Pa3HOBUAHOCTH NPOCTPAHCTBEHHOM H30MEpHUHU.
I'eomerpuueckas (LUC-, TPAHC-) U30MEPHUS Ha IPUMEPE ATKEHOB U IIMKIJI0ATKAaHOB. OnTHYeckast U30MepHs Ha
pUMepe aMHUHOKHCIIOT.

Tema 2. Xumuueckue peakuyuu 6 opzanuyeckoi xumuu. (2 )

Tunsl XUMUYECKUX PEAKLMil B OpraHndeckol XxuMuu. [IoHsATHE 0 peakusax 3aMeleHNs: raJOTeHUPOBAHUE
AJKaHOB M AapEHOB, IIEJIOYHOW THUAPOIU3 TrajoreHankaHoB. [IoHATHE O peakuusax TPUCOCAUHEHHUS:
rujaparanus, TUIPUPOBAHMUE, TUIPOrajJOr€HUpPOBAHUE, TaJOr€HUPOBaHHE. Peakuuu mnoiuMepusanuu Hu
noyukoHAeHcanuu. [loHsTHE O peakuusx OTWICIJICHUs (MMMUHUPOBAHUSA): JETUIPUPOBAHHE AJIKAHOB,
JeruapaTanusi CHUPTOB, JETHIPOXJIOPUPOBAHME HAa MpUMepe TrajoreHaikaHoB. [loHATHEe O KpekuHre
AJIKaHOB U JENIOJUMEPU3ALIMS ITOJIMMEPOB. Peakunst nzoMepusanuu.

[omonuTHyeckuii M TeTepONUTUYECKHIl pa3pblB  KOBAaJECHTHOM XHMHUYECKOW CBsi3u; o0Opa3zoBaHUe
KOBAJICHTHOMU CBSI3H I10 JIOHOPHO-aKIENITOPHOMY MexaHu3My. [loHsTre o Hykineoduse u anekrpoduie.

Tema 3. Yeneeooopoowt. (20 u)

[Monstre 00 yrmeBomoponax. IIpupomHbie MCTOYHUKH YyTIIEBOMOponoB. HedTh W ee mpoMbIUICHHAS
nepepabotka. OpakiMOHHAS MEPETOHKA, TEPMUUYECKUN M KaTaTUTHUYECKUil KpekuHr. [IpupomHsbiii ras, ero
COCTaB M MPAKTHUYECKOE UCITONIb30BaHUE. KameHHbIN yronb. KokcoBaHHE KAMEHHOTO YIJIA.

Anxanvl. Tomonornyeckuit psng u obmas dopmyna ankaHoB. CTpoeHHE MOIEKYAbl METaHa U JIPYTUX
ankaHoB. M3omepuss U1 HOMEHKJIaTypa ajkaHOB. PU3MYECKUE U XMMUYECKHE CBOMCTBA AJKAHOB: PEAKIUU
3aMelleHus,

TOPEHHE AJIKAHOB B PA3JUYHBIX YCJIOBHUAX, TEPMUUYECKOE PA3JIOKECHHUE AJIKAHOB, M30MEpHU3AlMs AJKAHOB.
[Ipumenenue aJIKaHOB. MexaHuszm peakiumn paarKaIbHOTO 3aMEIIeHHUS, ero CTaJINH.



[IpakTHueckoe HCIONB30BaHUE 3HAHUM O MexaHu3Me (CBOOOIHOpPAIMKAIbHOM) peakluu B IpaBUiIax
TEXHUKU O€30MacHOCTH B OBITY M Ha INPOU3BOJACTBE. [IpoMBINUIEHHBIE CHOCOOBI MOJYYEHUS: KPEKUHT
aJIKaHOB, (PPAKIIMOHHAs IEPETOHKA HEPTH.

Anxenvl. Tomonoruueckuii psag u obmas ¢opmyna ankeHoB. CTpoeHHE MOJEKYNbl THIEHA U JPYTUX
asikeHOB. M30MepwHst aJKeHOB: CTPYKTypHas M MPOCTpaHCTBeHHAs. HoMeHKmaTypa u ¢pu3nveckne CBOWCTBA
ankeHoB. llomydyeHune STUIIEHOBBIX YINIEBONOPONOB M3 AJKaHOB, TaJIOT€HAJIKaHOB, CIUPTOB. Peaknuun
NpUCOEANHEHNs (TUIpPUpPOBAHME, THIPOraJOreHUPOBAaHUE, TaJOTeHUpOBaHWE, ruaparauus). Peakuuun
OKHCJICHUS U MOJMMEpPHU3alluu aJIKEHOB. [[pruMeHeHne alkeHOB Ha OCHOBE UX CBOWCTB

Pemenue pacueTHbIX 3ajjay Ha YCTAHOBJIEHME XMMHUYECKOW (POPMYIbI BEIIECTBA IO MACCOBBIM JOJISIM
AJIEMEHTOB.

Anxunvi. Tomonornueckuil pan ankuHoB. OOmast Gopmyna. CTpoeHHE MOJEKYNbl alleTUIEHa W APYrux
ankuHoB. WM3omepus ankuHOB. HoOMEHKiaTypa auneTHICHOBBIX YIIEBOAOPOAOB. IlomydeHue ankuHOB:
METAaHOBBIH M KapOWIHBIM crocoObl. PuU3nyecKkue CBOWCTBAa QJKHMHOB. Peakuuu NpuCOeTUHEHUS:
rajJloreHUpOBaHNe, TUAPUPOBAHME, THUApOrajJloreHUpoBaHue, Tuapartauus  (peakuus  Kydeposa).
Jumepuzanusa 1 TpuMmepuszanus ankuHoB. Okucnenue. IIpuMeHeHue anKUHOB.

Huenvi. CTpOEHHE MOJIEKYN, U30MEpUS U HOMEHKIJIATypa ajnkagueHoB. OU3HUeCKue CBOMCTBA, B3aUMHOE
pacrnoioXeHne MU-CBsI3ed B MOJIEKYJaX aJKaJUEeHOB: KYMYJIHMPOBAaHHOE, COMNPSIKEHHOE, M30JUPOBAHHOE.
OCo0eHHOCTH CTPOEHHUS CONPSKEHHBIX aJIKAJIUEHOB, UX MOJyYCHHE.

AHajorus B XMMMYECKHX CBOMCTBAX aJIKCHOB U ankaaueHoB. [lonumepusanus ankaaueHoB. HatypanbHelii
U CUHTETHUYeCKUH KayuyKku. Bynkanuzamus kayuyka. Pesuna. Pabotel C.B.JIebeneBa, ocobeHHOCTH peakuuit
MIPUCOEANHEHHUS K aJIKaJHEeHaM C CONPSKEHHBIMU MHU-CBA3SIMU.

Luxnoankanvl. Tomonoruueckui psa u obmas  ¢opmyna muknoankados. Hanpsbkenne nukina B CsHg
C4Hs, CsHyo , xondopmarmu CqH,, H30MEpHsI ITUKIOATKAHOB («IIO CKEJIETY», IHC -, TPAHC-, MEKKIIACCOBAs).
XHMMHYECKHE CBOMCTBA LMKJIOAJIKAHOB: T'OPEHUE, PA3JI0KEHUE, PAJUKAIBbHOE 3aMEIICHHUE, N30MEpU3aLHs.
Oco0ple cBOMCTBa IMKJIONPOIaHa U UKI00yTaHa.

Apenvi. benzon kak mnpeacraBuTenb apeHoB. CTpoeHHE MOJEKyNIbl O€H30i1a, CONpsDKEHUE MH-CBS3EH.
[Tony4yenue apenoB. @u3mueckue cBoicTBa OeH30ma. Peakiuu »nMeKTpoQHIFHOTO 3aMEIICHUs] ¢ y9acTHEM
OeH30J1a: TaJOreHUPOBaHKEe, HUTPOBAHKE, AKUIUpoBaHue. OpueHTanus Mpy MEeKTPOoGUIbHOM 3aMEIeHHH.
Peakimu OOKOBBIX 1ieTIeH ankninOeH3010B. CriocoOs! monmyueHus. [IpumeHeHne O€H30i1a M €T0 TOMOJIOTOB.

Pemenne pacdeTHbIX 3a7ad Ha BBIBOJ (HOPMYNI OPraHMYECKUX BEIECTB IO MACCOBBIM JONSIM M IO
IIPOAYKTaM CrOpaHusl.

JemoncTpanuu. ['openue stunena. OTHOIIEHHE BEIIECTB K pacTBOpaM NepMaHraHara Kajius U OpOMHOM
BoJie. OnpezeneHue KaueCTBEHHOTO COCTaBa METaHa U 3TUJIEHA 110 MPOyKTaM ropeHUsl.

JlaGopatopHbie OIBITHI. 1.U3roroBnenune Mozenen YIJIEBOZIOPOZIOB " nux
raJIoreHNPOU3BOAHBIX.2.O3HAKOMJIEHHE C MPOAYKTaMHU He(TH, KaMEHHOro yIiIsi M MNPOAYKTaMH HX
nepepabotku. 3.00HapyKeHHe B KEpPOCHHE HENpeleNbHbIX coenuHeHud. 4. O3HakomiieHHE ¢ oOpa3laMu
Kay4yKOB, p€3MHbI U 300HUTA.

Tema 4. Kucnopoocooepicauwyue coeounenusn. (17 1)

Cnupmur. CoctaB M KiaccUpUKalus CIOUPTOB (IO XapakTepy YIJIEBOJOPOJHOTO pajauKaga U IO
aTOMHOCTH), HOMEHKJarypa. M3omepusi cnupToB (TOJIOKEHHME T'HIPOKCHIIBHBIX TPYII, MEXKIaccoBas,
«YIJIEPOJHOTO CcKeseTay). Ou3nyeckue CBOWCTBA CIUPTOB, UX MoyuyeHue. MexMomeKkymnspHas BoJOpOIHAs
cBsi3b. OCOOEHHOCTH 5JEKTPOHHOTO CTPOEHHUS MOJIEKYJl CIHUPTOB. XHMHUYECKHE CBOWCTBA CIHUPTOB,
0OyCJIOBJICHHbIE HAJIMYHMEM B MOJIEKYJIaX THIPOKCOTPYII: 0Opa3oBaHHE AJIKOTOJSTOB, B3aUMOJCICTBHE C
raJlorTeHOBOZOPO/IaMH, MEXKMOJIEKYIIpHasT W BHYTPH MOJEKYJIspHas Jerujaparanusi, >STepuuKaivs,
OKHCIIEHHUE U JeTUApUpoBaHue crUpTOB. OCOOEHHOCTH CBOMCTB MHOTOATOMHBIX cnupToB. KauecTBeHHas
peakuuss Ha MHOIOATOMHBIE CHMPTHL. BakHelMe MpencTaBUTENM CIUPTOB: METAaHOJN, JTaHOIM,
ATUJICHIVIMKOJIb, HLepuH. Pu3nonornyeckoe JeHCTBUE METaHONA U dTaHona. PaccMoTpeHne MexaHU3MOB
XUMHUYECKHUX PEAKLUII.

Denonvi. CTpoeHue, n30Mepus, HOMEHKJIarypa (EeHONOB, MX (HU3MYECKHE CBONCTBA U IOJIyYEHHUE.
Xumuueckue cBoicTBa (eHonoB. KuciaoTHbie cBoiicTBa. B3anmHOe BIUsHME aTOMOB U TPYII B MOJIEKYJax



OpraHMYeCcKUX BellecTB Ha npumepe ¢(enona. IlomukonaeHcauus QeHona ¢  (popMaabAETUAOM.
KauecTtBennas peakuus Ha penon. [Ipumenenue ¢peHona. MHOroaroMHbie (EHOIBI.

JdemoncTpanuu. Beinenenue Bojopoga u3 ATwiIoBoro cnupra. CpaBHEHHE CBOMCTB CHUPTOB B
TOMOJIOTHYECKOM psiAy (pacTBOPUMOCTH B BOJIE, TOPEHME, B3aMMOJEHCTBUE ¢ HaTpueM). B3aumoneiictBue
mnepuHa ¢ HarpueM. [lomydenne ciioxHbIX 3¢upoB. KadecTBeHHas peakiys Ha MHOTOATOMHBIC CITHPTHI.
KauecTtBenHas peakuus Ha (enon (¢ xaopunom xenesa (I1I), PactBopumocts deHona B Bozie pH pa3inyHOil
temneparype. Beitecuenue gpenona n3 OeHonsiTa HATPHsl yTOJIBHON KHUCIOTOM.

JlaGopaTopHsble onbIThl. 1. PacTBOpeHHe miMueprHa B BOJE W peakius ero ¢ ruapokcugoM meau (II).
B3aumoneiictBue deHona ¢ OpoMHOM BOAOM U C PAaCTBOPOM IIETOUH.

Anvoezudvl u kemonwvl. Knaccuduxaius, CTpoeHUE UX MOJIEKYJ, H30Mepus U HOMEHKJIarypa. OcOOEHHOCTH
CTpoeHUsl KapOOHWIbHOU rpynmbl. Ousnueckue cBoiicTBa (popManpierua U ero roMoJoroB. XUMHUYECKHEe
CBOWMCTBAa aJBJCTHIOB, OOYCJIOBJICHHBIE HAJIMYHEM B MOJICKYJIE KapOOHWIBHON TPYIIIBI aTOMOB
(rugpupoBaHUe, OKHCICHHME aMMHAYHBIMU pacTBOpaMH OKcuaa cepebpa u ruapokcuaa wmenu (ID)).
KadecTBeHHBIC peakIMy Ha aJbJIeTHIbl. Peakius TOoMMKOHACHCAMH (EeHONMa ¢  (OpPMAITBICTHIIOM.
Oco0OeHHOCTH CTPOCHUSI 1 XUMUYECKUX CBOMCTB KETOHOB.

JdemoncTpauuu. Peakius «cepeOpsHOTO 3epKajay.

JlaGopaTtopHbie onbIThl. KauecTBeHHBIE peaklMu Ha ambAeTubl (C aMMHAYHBIMU PAacTBOPaMHU OKCHIIA
cepedpa u ruapokcuaom meau (I)). Oxucnenne crimpra B anpaerun. [lonydeHrne u CBOMCTBA KapOOHOBBIX
KHCJIOT.

Kapoonosvie _xucnomwsi. CTpoeHHE MOJIEKYyd KapOOHOBBIX KHCIOT U KAapOOKCHJIBHOW TPYIIIBI.
Knaccugukanuss 1 HoMeHKIaTypa KapOOHOBBIX KUCIIOT. DU3NYECKHEe CBOWCTBA KapOOHOBBIX KHCIIOT M MX
3aBUCUMOCTB OT CTpoeHUsl Moiiekyn. KapOoHoBBIe KHCIOTHI B pupose. buonornyeckast ponb kapOOHOBBIX
kucaoT. OOume cBONCTBA HEOPraHMYECKUX W OPraHWYECKUX KHUCIOT (B3aUMOJEHCTBUE C MeTallaMu,
OKCHJaMHU METaJIOB, OCHOBaHUSAMH, COJIIMHU). BiusiHMe yriieBoqopoAHOro pajaukaia Ha CHily KapOOHOBOM
KUCHOThl. Peakuus sTepudukanuy, yciaoBus ee mnpoBeneHus. OJHOOCHOBHbIE M MHOTOOCHOBHBIE,
HernpeenbHble KapOOHOBBIE KUCIOTHI. OTAEIbHbIE IPEICTABUTENN KUCIIOT.

Cnoorcnvie 2¢hupor. CTpoeHUE CIOKHBIX 3PHPOB, M30Mepusi (MEKKIACCOBAS U «YITICPOIHOTO CKEIICTa).
Homenknarypa cioxHbIX 3¢gupoB. OOpaTUMOCTh peakiUH STepUPHUKALNU, THIPOJIN3 CIOXKHBIX A(PHUPOB.
PaBHOBecue peakuuu: 3TepuUKaIIK- THAPOIN3a; PaKTOPHI BIHUSIOMINE HA THIPOIU3.

Kupowr - cnoxHble 3(Upbl DIMIEpUHA M KapOOHOBBIX KUCIOT. COCTaB M CTPOECHUE MOJIEKYJ >KHUPOB.
Knaccugukamnus sxupoB. OMBUICHHE )KHPOB, MOJTyYeHHE MblIa. Mblia, OOBSICHEHHE UX MOIOIINX CBOMCTB.
Kupsl B npupone. buonornueckass ¢pynkuus xupoB. [lTonstue 06 CMC. OObsicHEHHE MOIOIIUX CBOWCTB
Mmbl1a 1 CMC.

JeMoncTpanun. X¥UMHUYECKHUE CBOMCTBA YKCYCHOM M MypaBbHHOM KUCIOT. [lomydenue crnoxkHoro agupa.
Komnexuus macenn.

JlaGopatopHbie onbIThl. PacTBOpUMOCTH KUPOB. Jl0Ka3aTeabCTBO HENPENEIBHOIO XapakTepa >KHIKOTO
xupa. OmbuieHue xupoB. CpaBHeHHe cBOMCTB Mbl1a 1 CMC.

Tema 5. Yeneeoowt. (6 u)

OTuMosorus Ha3BaHMs Kiacca. MoOHO-, nu- M nonucaxapunbl. IlpeacraBurenu KakJIOH TPYIIIBL.
buonoruueckas ponp yrineBosnoB. VX 3HaueHHe B )KU3HH YeJIOBEKa U 0OIECTBa.

Monocaxapuowi. Ix xnaccupuxarms. ['ekco3bl u uX mpeacTaBuTend. [Ioko3a, ee pu3ndeckne CBONCTBA,
CTpPOEHHE MOJIEKYJbl. PaBHOBECHS B pacTBOPE IVIFOKO3bl. 3aBUCHMOCTb XMMHUYECKUX CBOMCTB ITIFOKO3BI OT
CTpOeHHsI MoJeKynbl. BzammopeiictBue c¢ ruapokcugom wmenu(ll) mpw komMHaTHOW Temmeparype U
HarpeBaHUM, OHTepUPHKALNSA, peaKIHs «cepeOpsHOro 3epkayiay, TuApupoBaHue. Peakuuu OpokeHHS
IJIFOKO3bI: CIUPTOBOTO, MOJIOYHOKHCIIOro. IJroko3a B mpupoge.  buonormdeckas poap DIFOKO3BI.
IIpuMeHeHrEe TIIOKO3bI Ha OCHOBE €€ CBOMCTB. PpyKTo3a Kak M30Mep NIOKO3bl. CpaBHEHUS CTPOECHHS
MOJIEKYJ U XUMUYECKHX CBOMCTB ITIOKO3bI U (PpYKTO3bl. DPYyKTO3a B IPUPOJIE U €€ OMOJIOTHYECKas poib.




Hucaxapuodwi. Ctpoenue, odmas ¢popmyna u npeacraButes. Caxaposa, JIakT0o3a, MaJIbT03a, UX CTPOCHHE U
Oouonornueckas ponb. ['maponus aucaxapunoB. [IpoMBIIUIEHHOE MOMyYEHHE caxapo3bl U3 MPUPOAHOTO
CBIPbSI. Honucaxapudwvr. O0mas Gopmyiia v MPeACTaBUTEIN: JCKCTPUHBI M TIIMKOTEH, KpaxMal,
LEeJUTI0N03a  (CpaBHUTENbHAST XapakTepucTuka). Dusnueckue CBOWCTBA MOJIMCAXapHIOB. XUMHUYECKHE
cBoiicTBa monucaxapuaoB. ['maponus nonucaxapunoB. KauectBenHas peakius Ha kpaxmai. [lomucaxapuibr
B Mpupoje, ux ouonoruyeckas poinb. [IpruMeHeHne monucaxapuaoB Ha OCHOBAaHMM MX CBOMCTB (BOJOKHA).
[TonsiTue 00 WCKYCCTBEHHBIX BOJIOKHAaX. B3aummonelcTBHE IIEJUTIONO3BI  C HEOPTraHUYECKUMHU U
KapOOHOBBIMHU KHUCJIOTaMU - 00pa30BaHUE CIOKHBIX 3PHUPOB.

JdemoncTpanun. B3anmonelictBrue mioko3sl ¢ ruapokcunom menu(ll) 6e3 HarpeBanus U npu HarpeBaHUU.
Peakuus «cepeOpstHOrO 3epkana» TIIOKO3bl. [HMAponH3 caxaposbl, MEJUTION03bl U Kpaxmana. Komnmekuus
BOJIOKOH.

JlaGopaTtopHubie onbIThbl. B3aumopeiicTBue TmIOKO3bI H  caxapo3bl ¢ ruapokcuaom  Meau(Il).
B3aumoneiictBue kpaxmaia ¢ omom. OOpasisl MPUPOAHBIX M HCKYCCTBEHHBIX BOJIOKOH.

Tema 6. A30mocoodeprcauiue coeounenus. (7 1)

Amunel. Onpenenenue amuHoB. CtpoeHne aMmuHoB. Kiaccudukanus, n3oMepus 1 HOMEHKJIaTypa aMHHOB.
Anudarnyeckue U apoMaruueckue amuHbl. AHWIMH. [lomyuyeHue aMuHOB: aJKWIMPOBAaHHWE aMMHUAKa,
BOCCTAHOBJICHHE HUTPOCOEAMHEHUH (peakius 3uHMHA). PU3NUECKHE CBOWCTBA aMHUHOB. XHUMHUYECKHE
CBOMCTBAa aMHMHOB: B3aUMOJICHCTBHE C KHUCIOTaMU M BOJOH. OCHOBHOCTH aMHHOB. [ OMOJIOTMYECKUN psI
apoOMaTHYeCKUX aMHHOB. B3auMHoOe BIUsIHME aTOMOB B MOJIEKYJIaX Ha MPUMEpe aMMHaKa, anu(aTuueckux u
apoMaTHYeCKUX aMHUHOB; aHUJIMHA, OCH30J1a U HUTPOOEH301a.

Amunokuciomul. CoCTaB U CTPOCHHUE MOJIEKY] AMMHOKUCIIOT, U30MEpHUH. [[BOMICTBEHHOCTh KHUCIOTHO-
OCHOBHBIX CBOWCTB AMHHOKHCIOT W €€ IpUYUHBL. B3auMOAeiCTBHE AMHHOKHCIOT C OCHOBAHMSIMM,
o0pa3zoBaHME CIOXKHBIX 3(pHUPOB. B3zaumopelicTBEe aMUHOKHCIOT C CHJIBHBIMU KuciaoTamu. OOpazoBaHue
BHYTPUMOJIEKYIIIPHBIX cosiel. Peakiys MoJMKoHeHCalu aMHUHOKHCIIOT.

benxu - npuponusie Ouononumepsl. [lenTuaHas rpymmna atoMoB M nenTHIHas cBs3b. llenTunabl. benkw.
[lepBuuHas, BTOpUYHAsT W TPETUYHAsE CTPYKTYypbl OenkoB. XUMHUECKHE CBONCTBA OEJIKOB: TOpEHHE,
JIeHaTypalus, THIPOJIN3, KauyeCTBEHHbIe peakuuu. buomormueckue ¢(yHkunm OenkoB. 3HaueHHE OEIKOB.
YerBepTHuHas CTPYKTypa OEIKOB Kak arperanus OeJIKOBBIX W HEOEeNKOBBIX MoJieKyi. [TmobanpHas mpobiema
OenkoBoro romomanus u nytu ee pemenud. Ilonmarme JHK u PHK. Ilonstne o HykieoTusue,
MUPUMUMHOBBIX U TYPUHOBBIX OCHOBaHMsIX. IlepBuuHasi, BTOpuuHas W TpeTuuHas cTpykrypsl JIHK.
buonoruueckas pons JJHK u PHK. I'ennas unxenepust 1 6MOTEXHOIOTUSI.

demoncTpauuu. OTBITE ¢ METHIIAMHUHOM: TOPEHHE, IIEJIOYHBIE CBOMCTBA pacTBOpa. OOpa3oBaHHE COJEH.
B3aumogeiicTBie aHWIMHA C CONSIHOW KUCIOTOW W C OpomMHOM Bomoil. Okpacka TKaHU AaHUIUHOBBIM
KpacuTteneM. JlokazarenbcTBO HAUYMS (GYHKIIMOHAIBHBIX TPYII B PACTBOPAaX aMUHOKHCIOT. PacTBopeHue u
ocaxaenue OenkoB. Jlenaryparus Oenko. Komnekius «BomokHay.

JlabopaTopHuble omnbIThl. 1.00pa3iibl CHHTETHYECKUX BOJOKOH. 2. PacTtBopeHme OenkoB B BOIE.
Koarynsmus sxenaruna cniuproM. 3.1BeTHbie peakuun 6enkoB. 4.O0HapyxeHue Oenka B MOJIOKE.

Tema 7. Buonocuuecku akmugnule geujecmaed. (2 u)

[Nonsitue o ButamuHax. Mx knaccudukanus n oboznadenue. [Ipodnmakrika aBUTaMUHO30B.

[onsaTue 0 pepmMeHTax Kak 0 OMOJOTHUECKUX KaTalnu3aTopax 0enkoBoi mpupoasl. OcOOEHHOCTH CTPOCHUS
U CBOMCTB B CPaBHEHHM C HEOPraHMYECKUMHM KaTaJH3aTopaMu. 3Hau€HHE B OWOJOTMH M NPUMCHEHHE B
npombliieHHocTH.  Kiaccudukanus ¢epmeHToB. OCOOCHHOCTH CTPOEHHS W CBOWCTB (DEPMEHTOB:
CEJICKTUBHOCTD U 3(h(PEKTUBHOCTS.

[lonatne o ropMoHax Kak OHOJOTMYECKHM AaKTHBHBIX  BEIIECTBAX, BBIMOIHSIOMINX SHIOKPUHHYIO
PETYISINN, KU3HEACATSIbHOCTH OPTaHU3MOB.



[lonsTe o nekapcTBax Kak XHMMHUOTEPANEBTUYECKHUX Ipernaparax. [pynmbl J1ekapcTB: cyiabpaMuibl,
aHTUOMOTHKH, acIUPHH. be3onacHble criocoObl MPUMEHEHHsI JIEKapCTBEHHBIX (hopM.

IInan rpaguk npoBegeHUsI KOHTPOJIbHBIX M NPAKTHYECKUX padoT

IInan daxr Tema KOHTPOJIBHON/TPAKTHUECKOW pabOThHI
1 yeTBepTH Kontponbnasa paGora Nel no teme «CrpoeHHE OpraHM4ecKHUX
BEILECTB)
2 4eTBepTh IIpakTnyeckas padora Nel «KauecTBEHHBIN aHAIN3 OPraHUYECKUX
BEILECTB)

IIpakTuyeckas padora Ne2 «YrieBogopoab»
KonTpoabhas padora Ne 2 o teme «AnkaHbl. AJIKEHbl. AJTKUHBL.»

3 4eTBePTH IpakTnueckas padora Ne3 «Crnupthi»
IIpakTuyeckas pabora Ned «AnbaAerubl U KETOHBD)
IIpakTuueckas padora NeS «KapOoHOBBIE KUCTOTHI»
KonTpouabHas paGora Ne3 no reme «YieBo10poabh»

4 yeTBEpTH IMpakTnueckas padora Ne6 «YrieBoab»
IIpakTuyeckas padora Ne7 « AMUHBI. AMUHOKUCIIOTHI. benku»
IIpakTuueckass padora Ne8 Nnentudukamuss oOpraHUYECKUX
COCIMHEHUID)

Kontpoabnasi padora Ne 4 mno teme «Kucnopoaconepkaiiue
COEJIMHEHUS
KonTposbHas padora Ne 5 Hrorosas

KosunvecTBo 4acos, nn/p, Ji/p, K/p 10 4eTBepTAM:
1 yeTBepTH:

Bcero vacos - 18

n/p -1 om. —1
2 4eTBePTh:

Bcero wacos - 15

n/p -1 or. -1
3 yeTBepPTh:

Bcero gacos - 20

n/p - 3 om. -2
4 yeTBepTh:

Bcero vacos - 15

u/p -2 or. -1



KAJIEHJAPHO-TEMATHYECKOE IINTAHUPOBAHUE

No Tema ypoka Jomamnee Hara

n/m 3a/1aHue

1. | IIpenMeT opraHu4ecKkoi XMMHUH. §1, Ne 1-7

2 OCHOBHBIE MOJOKEHUSI TEOPUM CTPOEHMs opraHudeckux | §2, Nol,2;

COEIMHECHUM.
3. | CrpoeHue aTomMa ymiepoza. §3 Nel-5
4. | BaneHTHBIE COCTOSTHUS aTOMa yTIIepoa. §4 No2-3
I'naBa 1. CTpoeHne opraHn4ecKux coequHeHmii (8 yacon)

5 Knaccudukanmst opraHuuecKux COeTMHEHUM. §5 cTp. 25-28
ANUKINYECKUE COSTUHEHN.

6. ANUKINYECKUE COCTUHEHHUS. §5 cTp. 28-32

7. KapOomnukinuyeckne coeiuHEHUsI. §5 ¢33-35, Nel-5

8 OCHOBBI HOMEHKJIATYPbl OPTaHUYECKHUX COECIMHECHHH. §6 Nel-2

0. W3omepusi v ee BUAbI. §7 Nel-4

10 [IpocTpaHCTBEHHAs! U30MEPHSL. §7 Ne4-7

11. [ToaroroBka K KOHTPOJIBLHOM paboTe. IToBT. §5-7

12. | Konmponvuas paboma Nol: Wun .3an.
«CmpoeHue opeanuieckux coeOuHeHuLLy

I'naBa 2. Peakunu oprannyecKux coeHeHuii (2uaca)
13. | Tunpl XUMHYECKUX peaKIUi B OpPraHUYECKON XUMHH. §8
14. | Tumnbl XUMHUYECKUX peaKLUi B OPraHUYECKOM XUMHH. §8 Nel-4
InaBa 3. Yriaesonopoasi (20 yacoB)

15. | IlpupoaHble UCTOUHUKH YIJIEBOAOPOAOB. §10 Ned-6
HedTh, npupoHbIil ra3, KAMEHHBIN YTOJIb.

16. | Ankanbl.  CrpoeHue, HOMEHKJIarypa, mnoxydeHue, | §11 Nel-4, 6-8
(hu3nyecKkre CBONCTBA.

17. | Ankanbl. Xumnuuyeckue cBoiictsa. [Ipumenenue. §11, yop. 9-11

18. | IIpakmuueckasa paboma Nel «Kauecmeennwiii ananus Odopm-Tb
OpP2aHUYeCKUX 8eujecme

19. AJIKEHBI: COCTaB, CTPOCHHUE, M30MEpHsl, HOMEHKJIATypa, §12. Ctp.82-85




HOJTy4EHHE

20. | ITomyueHue aJIKEHOB. §12 ctp. 85-87

21. | ®u3nveckre U XUMHUECKUE CBOHCTBA aJIKEHOB. §12 ctp 87-89 Ne7,8
[IpuMeHEeHHE aJIKEHOB.

22. AJIKUHBI: CTPOEHHE, U30MEPHSI 1 HOMEHKJIATypa. §13, 10 ¢.102 No 2

23. | Ankussl. Ilonyyenue. §13

24. ANKUHBL. XUMHUYECKHE CBOMCTBA aJIKUHOB. §13, moar. K KOHTp

25. | Konmponvnas paboma No2: « Ankanol. Anxenvl. Ankunoly

26. | Ankanuensl. Ctpoenue. M3omepusi 1 HOMEHKIIATypa. §14 ctp.108-110

27. ITonydyeHue ankaaneHoB. §14 cTp.110-111

28. | Pu3nyecKue U XMMUYECKUE CBOWCTBA AJIKA/IUEHOB. §14 cTp.112-114

29. HarypanpHblii 1 CHHTETHYECKUI KaydyKu. Pe3uHa. §14 cTp.114-116

30. | lluknoankaHsl . §15 Nel-4

31. Apomaruueckue yrneoaopoasl. Ctpoenue. M3omepuss u | §16 ctp 121-125
HoMeHKJIaTypa. CriocoObI OTYYEHHSI.

32. du3nyecKkrue 1 XUMUIECKUE CBOKCTBA OEH30IA. §16 c 124, 126-27

33. [Ipumenenne OeH3ona. Pemenue 3amad. §16 no xoHIIA

34. | llpakmuueckas paboma Ne 2 « Yeneeo0opoowly

35 Obobwenue no meme « Yoneeo0woi»

36 Koumponvuas paboma Ne3 no meme « Y2neeo000pooviy Wup. 3an.

I'naBa 3. Kucaopoacoaepsxkamue coenunenusi (17 yacon)

37. | Conuptel: cocTaB, CTpoeHHue, kiaccudukauus, usomepus, | §17, ynp. 1-6
HOMEHKJIaTypa, pu3ndecKkue cBONWCTRA.

38. XUMHUYECKHE CBOMCTBA CIIMPTOB. §17 c.143-146

39. | CnocoObl noiyyeHus CIUPTOB, OTHAENIbHbIE npeacTaButenu | §17,  c¢.148-153
U UX 3HAUYCHHUE. Nel-6

40. | Illpakmuueckas paboma Ne 3 « Cnupmuol» Odopm-e

41. ®enonbl. CTpoeHue, Gpusnueckue u xumuueckue cporictea. | §18. No 1,3 4

42. | Anpnerusi u KETOHBI: CTPOCHHE, mzomepwus, | §19, ynp.3
HOMEHKJIaTypa, MOJIy4eHHe Coobuienus

43. | Xumudeckue  CBOMCTBAa  ajpJETMIOB M KETOHOB, | §19, ynp.6-10
MIPUMEHEHUE

44 Cnocob6sr  momyuenus.  OtnenpHble  npeactaButenu | §19 ¢.172-174
aJBJICTUIOB U MX 3HaueHue. Pemenue 3amad.

45. | llpakmuueckasn paboma Ne 4 « AnbOecudvt u KemoHbwly Odopm-¢

46 Kap6onoBeie kucnorsl. Crpoenune. Homenxmarypa wu | §20c¢.175-178
U30MepHusl.

47 duznyeckue 1 XMMUYECKHE CBOWCTBA KapOOHOBBIX KHCIOT. | §20 c.178-184

48 CnocoObl momydeHuss kapOOHOBBIX KUCIOT. Otaenbhbie | §20,c.185-188
TIPEACTABUTENH. ynp.1, 3,5,6

49. | llpakmuyeckasn paboma Ne 5 «Kapbonosvie kuciomoly Odopwm.

50. Cnoxxubie 23bupsbl. JKupbl. §21, ynp.1-3,

51. | Pemenue 3agay nmo reme «KapOOHOBBIE KUCIIOTHIY, [Tost §17-21
«Cnoxunble 3pupbn»

52. | Konmponvnas paboma Ne 4 no meme Wun. 3an.
«Kucnopoocooepoicawue coeounenusy

I'maBa 5. YriieBojabl (6 4acos)

53. | VYmeBojpl, MX Kiaccu(UKaLUs U 3HaYECHUE. §22

54 Monocaxapuasl. ['exkco3bl. [oko3a. §23 o ¢.203

55 XUMHUYECKNE CBOMCTBA IIFOKO3BI. §23 Nel-10




56 [Tomucaxapuasl. Kpaxman u nentoso3sa. §24, Nel-5
57. Pemenue 3amay no reme «YrieBoabh) [ToBt. §22-24
58. | Ilpaxmuueckas paboma Ne 6 « Yeneeoowl» Odopm.
I'naBa 6. A3oTcoep:kammue coequHeHusi (7 4acoB)
59 Awmunbl. M3oMepust 1 HomeHkiarypa. [lonydenue. §25, ctp 212-215
60 dusznueckue W XUMUYECKHE  CBOMCTBa  amMHUHOB. | §25 No 4
[Ipumenenue.
61. AMUHOKHCIIOTHI. §26,Nel-5 cob
62. benku. §27 c. 226-231
63 CBolicTBa OEIKOB. §27 no KoHIa
64. | HykienHOBBIC KUCIIOTBI §28, Nel-5 coob
65 Ilpakmuuecxkas paboma Ne7 «Amunvl. Amunokuciomsi. | OHopMHUTH
benxuy

I'maBa 7. buojoruyecku akTuBHble coeTUHeHud (2 yaca)
66. | Butamunbl. @epMeHTBHI. §29, 30
67 T'opmownsl. JlekapcTsa. §31,32

IloBTopenue (3 yaca)
68 HToroBasi KOHTpoJIbHasi padora
69-70. | IloBTrOpeHue
COI'JTACOBAHO COI'JTACOBAHO

HpOTOKOJ’I 3acelaHusI METOAHYCCKOI'O COBETA

MBOY KOI})HHOBCK&H COllI
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