1. IHosacnumenwvnasn 3anucka.

HepequL HOPMATUBHBIX NOKYMCHTOB, UCIIOJIB3YCMbIX JJIs1 COCTABJICHUA pa60qel71 IIporpaMMmslI:

Pabouas nporpamma 1no XuMuu JJis OCHOBHOM IIKOJIBI COCTaBJI€HA Ha OCHOBE:!

1) ®yHnaMeHTaNbHOrO sJpa CoepKaHus oO0IIero oOpa3oBaHHs U B COOTBETCTBUHM C
['ocynapcTBeHHBIM CTaHIApTOM 001Iero oopa3oBanus (mpruka3z MuHucTepcTBa 00pa3oBaHUs
u Hayku Poccuiickoit deneparuu ot 17.12.2010 r. Ne 1897);

2) ®epepanbHoro 3akoHa oT 29 nmekabps 2012 roma, Ne273 (DenepanbHbiii 3akoH «O0
oOpazoBanuu B PDy);

3) TpeOGoBanuii K pe3yJbTaTaM OCHOBHOTO 00Imero oOpa3oBaHHs, TMPEACTABICHHBIX B
denepaabHOM TroCyIapcTBEHHOM 00pa3oBaTelbHOM CTaHaapTe oOmero oOpa3oBaHUsS
BTOPOTO MOKOJIEHHA. B Hell Takke YYHUTHIBAIOTCA HUAEU DPAa3BUTHS U (HOPMUPOBAHUS
YHHMBEPCAJIbHBIX YUEOHBIX AEHCTBHM UI1 OCHOBHOI'O 00ILEro 00pa3oBaHuUs.

4) Ilocranosnenus ['naBHoro I'ocynapcTBeHHoro canurapHoro Bpaya Poccuiickoit ®@enepanuu
«O06 ytBepxaennu Canllun 2.4.2821-10 «CanuTapHO-3MHUIeMHOIOTHYECKHE TPeOOBaHUS K
YCIOBUSIM U OpraHu3alnud oOydeHus B 0O0ILIe0o0pa3oBaTeIbHBIX YUPEKICHHUSIX» OT
29.12.2010 Ne189;

5) Ilpukaza Muno6pnayku Poccun ot 31.03.2014 Ne 253 «OO6 yTBepxkaAeHUU (enepalbHOTOo
nepevHss y4eOHMKOB, PEKOMEHIYEMbIX K HCIOJIb30BAHUIO IPH pean3alii HMEIOLINX
rOCYy/IapCTBEHHYIO AaKKpeIUTalulo o0pa3oBaTeNbHBIX IPOrpaMM HaudajibHOro OOIIEro,
OCHOBHOT'0O 00I1IeTr0, CpeTHEro 001Iero 00pa3oBaHus»

[TporpaMMa 1o XMMHH COCTaBJIEHA HA OCHOBE (pe/iepaibHOr0 KOMIIOHEHTA
roCyJJapCTBEHHOT'O CTaHAapTa CpeaHero (MOIHOro) odmiero oopa3oBaHus Ha 6a30BOM ypOBHE U
apropckoil nporpammsl I'.E.Pya3utuca nu ®@.I'.®Peapamana «lIporpamma Kypca xumMun it
8 — 11 xiaccoB 0011e00pa30BaTENbHBIX YUPEXKICHHI», ToMmyleHHOH JlenapTamenToM o01iero
cpeanero odpazoBanusi MuHucTepcTBa 0Opa3zoBanus Poccuiickoit denepanun K y4eOHUKY
aBTopoB I'.E.Pyn3utuca u @.I'.®eabamana «Xumus 10 kaace»

[IporpaMma KOHKpPETH3UPYET COAEpKaHUE MPEAMETHBIX TEM 00pa30BaTEIbLHOIO CTaHAAPTA,

JlaeT pacrpezereHne yueOHbIX YacoB IO pa3jiesiaM Kypca U PeKOMEHIyEeMYo

MOCJIEI0BATEIbHOCTh U3YUEHUS TEM U Pa3/iesioB YUEOHOI 0 IpeIMeTa ¢ y4eToM

MEXITPEIMETHBIX 1 BHYTPUIIPEAMETHBIX CBA3EH, JIOTUKU Y4eOHOIr0 Mpoliecca, BO3PaCTHBIX

0COOEHHOCTEH yJaruxcs.

[Iporpamma BbINoJIHSIET IBe OCHOBHBbIE QyHKIUM: NHPOpMAIIMOHHO-MeTOIUYeCcKas
(yHKLHS TTO3BOJISIET BCEM YYAaCTHUKaM 00pa30BaTeIbHOTO MpOIlecca MOIYy4YUTh MPEICTaBICHUE
0 LIEJISIX, COJIePIKaHuu, O0IIel CTpaTeruu 00y4eHHsl, BOCOIUTAHUS U Pa3BUTHUS YUaIIUXCs
CpeICTBaMU JIaHHOTO yueOHOro npeamera. OpraHn3alMoHHO-INIAHUPYIOMAs QyHKIHS
IpelycCMaTpUBaET BbIJIEICHHE ATAOB 00y4eHHUs, CTPYKTypUpPOBaHUE yueOHOro MaTepuara,
OIpECNICHUE €T0 KOJUYECTBEHHBIX U KAUYECTBEHHBIX XapaKTEPUCTHK Ha Ka)kJIOM U3 3TaIlOB, B
TOM YHCJIE JUIsl COAEPKATEIBHOIO HAITOJIHEHHS IPOMEKYTOYHOM aTTeCTALMK YUYaIuXCs.
[Tporpammoii perycMOTpeHO MpoBeieHHe 4 KOHTPOJIBHBIX padoT U 6 MpaKTHYECKuX padoT.

Henu obyuenusn c yuemom cneyughuku yueono2o npeomema

OCHOBHEBIE HCJIU U3YUCHUA XUMHUHN HAITPABJICHBI:
* Ha OCBOCHUC BaXKHEHUINMX 3HAHWK 00 OCHOBHBIX HOHATHSAX M 3aKOHAX XUMHH, XUMHYECKON
CHMBOJIMKCE,

Ha OBJaACHUC YMCHHUAMU Ha6J'IIOI[aTI) XUMHYCCKUEC ABJICHUA, IIPOBOAUTH XUMHYECKHI

HKCIIEPUMEHT, MPOU3BOJUTH PACUYEThl HA OCHOBE XMMHYECKUX (OPMYIN BELIECTB U ypaBHEHUI
XMMHYECKUX PEAKIIU;



* Ha pa3BUTHE IO3HABATEIIbHBIX MHTEPECOB W HHTEIUIEKTyallbHBIX CIOCOOHOCTEH B mpolecce
MPOBEJCHUSI XHUMHMUYECKOTO JKCIIEPUMEHTa, CaMOCTOSTEJIBHOIO MPHOOpETeHUsT 3HaHWM B
COOTBETCTBUH C BO3HUKAIOIIMMHU KU3HEHHBIMH ITOTPEOHOCTAMU;

* Ha BOCIMTaHHE OTHOUIEHMS K XMUMHHM KaK K OAHOMY U3 ()yHJaMEHTalbHBIX KOMIIOHEHTOB
€CTECTBO3HAHUS U JIEMEHTY O0IIeYeIOBEYECKON KYIbTYPHI;

* Ha NIPUMEHEHME MOJTY4YEHHBIX 3HAHUU U YMEHHMH i1 0€30IacHOro MCIOJIb30BAaHUS BELIECTB U
MaTepHajoB B OBITY, CETbCKOM XO3SHCTBE M Ha MPOU3BOJCTBE, PEUICHUS MPAKTHUECKUX 3a7ay B
IIOBCCIHEBHOM JKU3HU, INPEAYNPEKICHUs SBICHUM, HAHOCAIIUX BpEX 3I0POBBIO0 YEJIOBEKA U
OKpYJKaroliee cpee.

3aoauu 0byuenus.

OpHOMl W3 BaxHEWIIMX 3aJa4 OCHOBHOrO 0Omero oOpa3oBaHUS SIBJISETCS IOATOTOBKA
00yyaromuxcs K OCO3HAHHOMY W OTBETCTBEHHOMY BBIOOpY JKM3HEHHOTO M MPO(ECCHOHATBHOTO
nytd. OOyuaronmecs: JODKHBI HAYYUTBCS CAMOCTOSATENBHO CTaBUTh IENIM U ONPENENATh MyTH WX
JOCTIDKEHHSI, MCIOJIb30BATh MPUOOPETEHHBIH B IIKOJIE ONBIT B pPEAJbHOW KHU3HM, 32 paMKaMU
y4eOHOTOo Tporiecca. XUMHS KaK y4eOHBIH MPEIMET BHOCUT CYIICCTBEHHBIN BKIIA/ B BOCIIUTAHUE U
pa3BUTHE OOYYalONIMXCS; OHAa TIPU3BaHA BOOPYKUTh HMX OCHOBAMH XHUMHUYECKHUX 3HAHHIA,
HEOOXOJIMUMBIX  JUISl  TIOBCEIHEBHOW IKM3HH, 3aJOXHTh (QyHIAMEHT [UIs  JabHEHIIETo
COBEPILICHCTBOBAHMS OSTUX 3HAHMWH, a TaKXKe CIO0COOCTBOBATh OE30MAaCHOMY IMOBEJICHHIO B
OKpY’Karolien cpeie M OepekKHOMY OTHOIICHUIO K Hed. Pa3BuThe Mo3HABaTEIbHBIX MHTEPECOB B
MPOIECCE CaAMOCTOSITENILHOTO MPUOOPETCHHSI XUMHUYECKUX 3HAHUN U UCTOJIB30BAHUE PAIAYHBIX
UCTOYHUKOB WHPOpMAIMK, B TOM UYHCIIE KOMIBIOTEpHBIX. Bocruranue yOeXIECHHOCTH B
O3UTUBHOU pojin XMMHUHU B KU3HHU COBPEMCHHOI'O O6H.I€CTB21, HGOGXOI[I/IMOCTI/I XUMHNYCCKHU
IpPaMOTHOTO OTHOIICHHUSI K CBOEMY 3JI0POBBIO M OKPY’KAIOIICH cpee.

Obwaa xapakmepucmuka y4edno2o npeomema. B colepxaHuu JaHHOTO Kypca MpPECTaBICHbI
OCHOBOIIOJIArarolue TEOPETUUYECKHE CBEIACHMS 0 XMMMH, BKJIHOYAIOIINE HM3YyYEHHE COCTaBa U
CTPOCHHS BEIECTB, 3aBUCHUMOCTH HMX CBOWCTB OT CTPOCHHUS, HCCIEJIOBaHHME 3aKOHOMEpPHOCTEH
XUMUYECKUX MPEBPAIICHUN U MyTeH YNpaBlIE€HUS UMH B LIEJAX MOJYYCHHs BEIIECTB, MATEPHUAJIOB,
sHeprun. Conepkanue yueOHOro npeaMera BKIIYaeT CBEICHUS 0 HEOPraHMYECKHUX BEIECTBaX, UX
CTPOCHHUU W CBOMCTBAX, a TAKXKE€ XMMHYECKHX IpOIEccax, MPOTEKAIOIUX B OKPYKAIOLIEM MUDE.
Haubonee cnoxxueie snemMeHThl DyHIaMEHTAIBHOTO siipa COJAEpKaHUs oOuiero oOpa3oBaHUs T10
XUMUH, TaKhe, KaK OCHOBbI OPraHUYECKOM M MPOMBIIUICHHOW XMMHH, IEPEHECEHBI B MPOrpPaMMy
cpenHedt  (monHOM)  00mIeoOpa3oBaTEeNIbHOM  IIKOJBL.  TEOpeTHYecKyrd OCHOBY  M3Y4YEHHS
HEOPraHWYECKOM XMMHH COCTABIISIET aTOMHO-MOJIEKYJIIPHOE YYEHHE, Nepuoanyeckui 3akod [[.U.
MenzeneeBa ¢ KpaTKUMHU CBEJIECHUSIMH O CTPOCHHHM AaTOMOB, BHJAaX XHUMHUYECKOH CBs3H,
3aKOHOMEPHOCTSIX NPOTEKAaHUM XMMHYECKUX peakiuil. B u3ydeHum Kypca 3HAUUTENIbHA POJIb
OTBOJUTCSI XUMUYECKOMY 3KCIIEPUMEHTY: MPOBEICHHUIO MPAKTUYECKUX U J1a0OpaTOPHBIX paboT U
OMHCAHUI0O WX PE3yJNbTAaTOB; COOJIOJEHUI0O HOPM H TIPaBUJ TMOBEACHUS B XHUMHUYECKUX
nabopaTopHusiX.

Oowan xapakmepucmuka yueonozo npouecca: OcnoeéHvle MexXHOI02UU 00YUEeHUA:

IIporpamma Kypca «XuUMHH» IIOCTPOEHA HAa OCHOBE CIMPAJIBHOW MOJENIH, IpelycMaTpHUBaIOIEH
MOCTEIIEHHOE pPAa3BUTUE U YINIyOJIGHHE TEOPETUYECKUX MPEACTaBICHUM MpH JIHUHEHHOM
03HAaKOMJIEHUU C SMIIUPUYECKUM MaTEPHAIIOM

CogepxaHuie mporpaMMbl HOCUT pa3BUBAIOIIMKA xapakTep. s opraHuzanuu mpoiecca o0ydeHHs
UCTIOJIB3YIOTCS OCHOBHBIE TEXHOJIOTUM OOyUYeHHs: JIMYHOCTHO-OPHEHTHPOBAHHBIE TEXHOJIOTHH,
MHTEPAKTUBHBIE TEXHOJOTUHU, HCCIEAOBATEIbCKAE METOMbI, IPOEKTHBIE METOMAbI, WIPOBBIC
TEXHOJIOTUH, KEHC METOJI.

Onucanue mecma yueonozo npeomema «Xumus» 6 yueoOHoM niane

B cootBercTBHU ¢ yueOHBIM IIJJaHOM Ha M3ydeHHe XuMHuM B 10 Kiacce oTBOAMUTCA 2 4yaca B HEJEIIO,
70 gacoB B roj, o 6azucHoMy yueOHoMy Iiany B 10 kiacce — 2 yaca B Hegento (70 yacoB).



Onucanue yeHHOCMHBIX OPUEHMUPOB COOEPIHCAHUA YUeOH020 npeomema «Xumuny
Jlist co3HATENbHOTO OCBOCHUS MpeaMeTa «XUMUsS» B IIKOJIbHBIA KypC BKIIOYEHBI 00sS3aTeIbHbBIC
KOMITOHEHTHI COJIEPIKaHHUSI COBPEMEHHOTO XUMHYECKOTO 00Pa30BaHMUS:
1) xumuyeckue 3HaHUS (TEOPETUIECKHE, METOI0IOTHUECKUe, TPUKIIATHbIC, OMICATEIbHBIE — S3BIK
HAaYKH, aKCHOJIOTUYECKHE, UCTOPUIECKHE U JIp.);
2) pa3nuuyHble YMEHHsI, HAaBBIKU (00IIey4eOHbIC U CICIU(PUUECKHE 10 XUMUN);
3) IEHHOCTHBIC OTHOIICHUS (K XUMHH, KU3HH, IPUPOJIe, 00PA30BAHHIO U T. [1.);
4) ombIT NPOAYKTUBHOM JEATEIHHOCTH PAa3HOTO XapakTepa, 00ecreynBarofii pa3BUTHE MOTHUBOB,
MHTEJUIEKTA, CIIOCOOHOCTEH K CaMOpeaIn3alui U JPYyTUX CBOMCTB JIMYHOCTH yUCHHKA,
5) kJro4eBbie U Y4EOHO-XUMUYECKHE KOMITETEHITUH.
B KkadecTBe IICHHOCTHBIX OPHUCHTHPOB XHMHYECKOTO OOpa30BaHUS BBICTYIAIOT OOBEKTHI,
U3y4aeMble B Kypce XUMHUHU, K KOTOPBIM y 00ydarommxcsi GOpMUPYETCsl IEHHOCTHOE OTHOIIICHHUE.
[Tpu 3TOM BeyIIyIO POJIb UTPAIOT IMO3HABATEIBHBIC IEHHOCTH, TaK KaK JIAHHBIA YICOHBIH TpeIMeT
BXOJIUT B TPYIIy MPEIMETOB IMO3HABATEIBHOIO IMKJIA, TJIaBHAs IEIb KOTOPBIX 3aKIIIOYAETCs B
n3y4eHur npuposl. OCHOBY TTO3HABATEIILHBIX IICHHOCTEH COCTABIISIOT HAYYHBIC 3HAHUS, HAYYHBIC
METO/IbI IO3HAHUSI.
[To3HaBaTe/IbHBIC IICHHOCTHBIC OpHEHTAMH, (QOPMHpPYEMBIE B TIpOIeCCe HM3YUYCHHUS XHUMUH,
MPOSIBIISIIOTCS B IPU3HAHUH:

*[IEHHOCTH HAayYHOTO 3HAHMUSI, €ro MPaKTHUECKOW 3HAYMMOCTH, JIOCTOBEPHOCTH;
* IEHHOCTU XUMHUYECKUX METOOB UCCIICIOBAHUS )KUBOW U HEKUBOU MPUPO/IBL.

Pa3BuTre mMo3HaBaTENbHBIX LIEHHOCTHBIX OpPUEHTAIMM coAepkKaHHUs Kypca XHMHUHU IIO3BOJISET
chopMHpOBATH:

* YBaXXHUTEIHbHOE OTHOLIEHHE K CO3UIATENIbHOM, TBOPUECKOH 1eATeIbHOCTH;
* IOHUMaHHE HEOOXOIMMOCTH 3/I0pPOBOT0 00pa3a KHU3HHU;
* MOTpeOHOCTh, B 0E3yCIIOBHOM BBITIOJIHEHUH TMpaBUi OE30MacHOTO HCIONb30BAHMS BEIIECTB B
IMOBCEAHECBHOM KH3HMU,
* CO3HATENbHBIN BBIOOp OyAyIel npodeccuoHalbHOM 1eATeTbHOCTH.

Kypc xumum o6imagaer BO3MOXKHOCTAMH Il (DOPMHPOBAHHMS KOMMYHHKATHBHBIX IICHHOCTECH,
OCHOBY KOTOPBIX COCTABJISIOT MPOLIECC OOIIECHHS, TPaMOTHAsl Peyb.
KoMMyHHKaTHBHBIE IIEHHOCTHBIC OPUEHTAIMH Kypca CIIOCOOCTBYIOT:
* IPaBUJIBHOMY HCIIOJIb30BAHUI0 XUMUYECKONH TEPMUHOIOTUN U CUMBOJIUKY;
* Pa3BHUTHIO TOTPEOHOCTH BECTH JHWAJIOT, BBICIYIINBATH MHEHHE OINMOHCHTA, ydYacTBOBATh B
JUCKYCCHUH;, Pa3BUTHIO YMEHHS OTKPBITO BBIPAXKaTh M apryMEHTHPOBAHO OTCTaWBATh CBOKO TOYKY
3peHMusl.

N3yuyenne XUMHH T0JKHO CIIOCOOCTBOBATH (JOPMHUPOBAHUIO Y YUAIIUXCS HAYYHON KApPTHUHBI
MUPA, UX UHTEIJIEKTYyallbHOMY Pa3BUTHUIO, BOCIIUTAHUIO HPABCTBEHHOCTH, TOTOBHOCTHU K TPYIY.

H3yuenue Xumuu HanpaejieHo Ha oocmujicenue czzedylomux ueﬂeﬁ:

* (OCBOeHMeE Ba)KHeHIIHNX 3HAHUH 00 OCHOBHBIX MOHATHIX U 3aKOHAX XUMHUH, XUMHUYECKON
CHUMBOJIUKE;

* oBJIaJleHHe YMEHUSIMU HAOJI01aTh XUMUYECKHUE SIBICHUS, TPOBOJAUTH XUMHUECKUN
OKCIIEPUMEHT, TIPOU3BONTH PAacUeThl HA OCHOBE XUMHUYECKUX (POPMYJT BEIIECTB U
YpPaBHEHUN XUMUUYECKUX PEAKIIHil;

* pa3BHTHE [TO3HABATEIIBHBIX HHTEPECOB U MHTEIUICKTYAIBHBIX CIIOCOOHOCTEH B TIpoIecce
MPOBEJCHHUS XUMUYECKOTO SKCIIEPUMEHTA, CAMOCTOSITENIbHOTO MPUOOPETeHUS 3HAHUI B
COOTBETCTBUU C BO3HUKAIOUIUMU KU3HECHHBIMU MMOTPEOHOCTSIMU;

* BOCHUTaHHe OTHOIICHUS K XUMHUH KaK K OTHOMY U3 (pyHAaMEHTaTbHBIX KOMIIOHEHTOB
€CTECTBO3HAHHUS U AJIEMEHTY 00IeUeSIOBEYECKON KYJIbTYpBhI;

* mNpUMeHeHHe NMOJyYeHHbIX 3HAHUI M YMeHHii 17151 6€30MacHOr0 HCIOIb30BAHUS BEIIECTB
1 MaTepHaJIoB B OBITY, CEJTLCKOM XO35HUCTBE U HA MMPOU3BOJICTBE, PEIICHUS MPAKTHUECKUX



3a/1ay B MOBCEJHEBHOM KU3HU, IPEAYNPEKACHUS SBJICHUN, HAHOCSIIMNX BpPEJ 3J0POBbIO
YEeJI0OBEKa U OKPYKAIOIIEH cpelie.

IIporpamma npeaycmatpuBaeT (popMupoOBaHHe y yUalluxcs 001ey4eOHbIX YMEHNUN U HABBIKOB,
YHHMBEPCAIBHBIX CIIOCOOOB JIEATEILHOCTH U KIIFOUEBBIX KOMIIETECHIIUH, UCIIOIb30BaHUE IS
MIO3HAHUS OKPYIKAIOIIEr0 MHUpa Pa3IMYHBIX METOJI0B (HAOIIOICHHS, U3MEPEHUS], OTIBITHI,
HKCIEPUMEHT); MPOBEJCHUE NPAKTUUECKUX U JTa00PaTOPHBIX pabOT, HECIOKHBIX SKCIIEPUMEHTOB U
ONMCAaHUE UX PE3YJIbTATOB; UCIIOJIb30BAHUE IS PEILICHUS TO3HABATEIbHBIX 3314 Pa3IMuHbIX
UCTOYHUKOB MH(OpMaIiu; coOIr0ieHue HOPM U ITPABUJI MOBEICHUS B XUMHUYECKHUX J1a00paTopusx,
B OKpY’KaloOlIel cpesie, a TAKXKe MPaBHIl 310POBOro 00pas3a KU3HH.

Pezynomamul 06yuenusn

Pe3ynbraTel m3ydeHne Kypca « XuMHsD» MIPUBEAICHBI B pa3ziene « [peboBaHus K ypOBHIO IOATOTOBKH
BBIITYCKHUKOBY», KOTOPBI TOJTHOCTBIO COOTBETCTBYET CTaHAapTy. TpeboBaHus Ha 6a30BOM YpOBHE
HAaIpaBJICHBI HA PEANN3AINIO AESTEILHOCTHOTO, IPAKTUKOOPUEHTUPOBAHHOTO M JIMYHOCTHO
OPUCHTHPOBAHHOTO IMOAXOJ0B: OCBOCHUC YUAIIIUMUCH HHTCHHGKTyaHBHOfI n HpaKTH‘IeCKOI;'I
JIeATeIFHOCTH; OBJIaJICHNE 3HAHUSIMU ¥ YMEHHSIMHU, BOCTPEOOBAaHHBIMHU B TIOBCEHEBHON JKU3HH,
MO3BOAIOIMIUMHU OPUCHTHUPOBATLCA B OKPYKAOIIEM MHUPE, SHAYMMBIMU TSI COXPAaHCHUS

OKpY Xarolien cpesbl 1 COOCTBEHHOTO 3/10POBBSI.

2. Yueono — memamuueckun nnan

Konuuecmeo

Haumenosanue pazoenoe u mem
4acoe

Tema 1 . Teopusi XMMHUYECKOTO CTPOCHUS OPTaHUUYECKUX COCTUHEHHM.
DneKTpOHHas IPUPOJa XUMUYECKUX CBA3CH.

Tema 2. IIpenenbHble yrieBoa0pOIbI
Tewma 3. HenpenenbHble yrieBogopoas!
Tema 4. ApomaTtuyecKkue yriieBoA0pOIb

Tema 5. IlpupoaHble HCTOYHUKH YTIIEBOAOPOIOB U UX MepepadoTKa

Tema 6. CiupThbl ¥ HEHOIIBI

Tema 7. Anpaeruanl

Tema 8. KapOoHOBBIE KHUCTOTHI
Tema 9. Cnoxublie 3¢upsbl. Kupsbl.
Tema 10. YrieBoasl

Tema 11. AMUHBI. AMUHOKHUCIIOTBI

Tema 12. benku
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Tewma 13. CuHTETHUYECKHE TOTUMEPBI

Konmponw ypoeusa ooyuennocmu.

TecTbl, caMOCTOATEIbHBIC PA00Ta, KOHTPOJIBHBIE PAOOTHI, YCTHBIN OMPOC, MPAKTUICCKUE PAOOTHI.
[Tpeobnamatommumu  GopMamMu  TeKymiero KOHTposis YYJl SBISIOTCS CaMOCTOSTENBHBIC |
KOHTPOJIbHBIE pa0OThI, PA3IMYHBIC TECTOBBIE (POPMBI KOHTPOJISL.

[TIpomexxyTouHasi ~ aTTecTalus MNPOBOIUTCS COTVIACHO JIOKAJIBHOMY aKTy 00pa3oBaTelbHOTO
yapexeHuss B popmMe KOHTPOIBHBIX paboT, 3a4€THBIN YpPOK — B (hopMe TECTUPOBaHUS — B KOHIIE
roja.



Konuuecmeo uacoe | Konmponwvnwie | Ilpakmuuecku
Haumenoeanue pazoenos u mem
(6cezo) pabomot e pabomul
Tema 1 . Teopust XuMHUECKOTO

| |CTPOCHHS OPraHMIECKuX COCTMHCHMUI. 4
DneKTpoHHAasl IPUPOJa XUMHUUECKUX
CBSI3€H.

2 |Tewma 2. IIpenenbHble YIiIeBOAOPOIbI 8 1
Tema 3. HenpenenbHbie 6 1
YTIIE€BOIOPOIbI

4 |Tema 4. ApomaTuueckue 4 1
YTJI€BOI0POIbI

5 |Tema 5. IIpupoaHble UCTOYHUKHU 6 1
YIJIEBOIOPOOB U UX MepepadboTKa

6 |Tema 6. CriupTsl U (HEHOIBI 6

7 |Tema 7. Anbneruabl 3

8 |Tema 8. KapOOHOBBIC KHCIIOTHI 8 2

9 |Tema 9. Cnoxubie 3¢upsl. JKupsl. 3 1

10 |[Tema 10. YrneBoabl 7 |

11 |[Tema 11. AMUHBI. AMUHOKHCIIOTBI 4

12 |Tema 12. benku 3

13 |Tema 13. CuHTeTHYECKHE TOTUMEPHI 8 1 1

3. Cooepicanue mem yuednozo Kypca

Teopust cTpoeHus1 OpraHuvecKux coeanHenui ( 44aca )
[Tpenmer opranudeckoit xumun. OCOOEHHOCTH CTPOSHHS U CBOMCTB OPraHUYECKUX COSAMHEHUH.
3Ha4yeHue 1 pojib OPraHNYECKOH XUMHUH B CUCTEME €CTECTBEHHBIX HAYK U B JKU3HHU OOIIECTBA.
Teopus crpoeHus opranndeckux coequHeHnii A.M. bBytnepoBa. OCHOBHBIE NTOJIOKEHHS TEOPUN
crpoenus A.M.byTtiepoBa. XMMHUYECKOE CTPOEHHUE M CBOMCTBA OpPraHUYECKUX BellecTB. M3omepus
Ha npuMepe #-OyTaHa u u3o0yrana. M3omepus u ee Buabl. CTpyKTypHast u3omepusi, €€ BUAbIL:
U30MEpHsI «YTJIEPOAHOTO CKEJIETa», N30MEPUs MOJIOKEHUS (KPaTHOM CBSI3M U QYHKIIMOHAIBHON
IPYyIIIbl), MEKKIIACCOBAsi U30MEPHUSL.
IL.p. KauecTBeHHBII aHATTN3 OPraHUYECKUX COEAMHEHHUM.

IIpenenbHbIe YriIeBOAOPOIbI . (8 4acoB)
Auaxanbl ['oMmonoruueckuit psa u odmas popmyia ankaHoB. CTpoeHHE MOJIEKYJ METaHa U IPYTUX
ankaHoB. M3oMmepus ankaHoB. OU3HUECKUE U XUMHUECKHE CBOMCTBA aTKaHOB (Ha MpUMepe MeTaHa
Y ATaHa: TOpEHUE, 3aMelIeHue, PA3I0KEHUE, JeTUIPUPOBaHKEe). AJKaHbl B ipupoje. [Ipumenenue.
Huxaoankansl. [ToHsTHE 0 MUKIOATKaHAX U UX CBOMCTBaX. ['oMoornueckuii psi u odmas
dbopMyIia UKIOATKAHOB. 30Mepus IIUKIOATKAHOB (IO «YTIEPOTHOMY CKENETY», YuUc-, MpPaHc-,
MeXKKIaccoBasi). XMMUYECKHE CBOMCTBA LIMKIOAKAHOB: TOPEHHE, Pa3IoKeHHE, PaIuKaIbHOE
3aMellEeHUE, U30MEpHU3aLHsl.

Tema 3. HenpenesibHble yrijieBoA0Po/bl.(64acoB)

Auikenbl. ['omonorudeckuii psia u obmas popmyna ankeHoB. CTpoeHHE MOJIEKYIT dTeHA

N3omepus ankeHoB: cTpykTypHas. [lonoxkenne n-cBsizu, MexkiaccoBas. HomeHkiarypa ajqkeHoB.



®dusnueckue cBoiicTBa ankeHoB. [lomyueHue sTuiaeHa (1eruapupoBaHUEeM TaHa U JlerupaTanueit
3TaHoNa). XMMUYECKHE CBOMCTBA: TOPEHUE, KAUECTBEHHbIE pEeaKLUu, THApATALus, IOJTUMEPU3aLIUsL.
[Tpumenenue >TusieHa. Aakoauenbl. O0mas ¢popmyna ankagueHoB. CTPOSHUE MOJIEKYIL.
N3omepus 1 HOMEHKIIAaTypa ankaaueHoB. PU3HNUYECKUE U XUMUYECKHE CBOKMCTBA U30MPEHA U
OyTanuena -1,3(o0ecuBeurBanue OPOMHOMN BOJIbI, TOJIMMEpHU3ALIUs B KayuykH). Pesuna. AJKMHBI.
['omonorudeckuii psig ankuHoB. O6mas Gopmyna. CtpoeHue MoJieKyn anuTenena . Usomepus
QJIKMHOB (CTPYKTYpHasi: MO MOJIOKEHHUIO KPAaTHO CBSI3M U MexKiaccoBas). Homenknarypa
ankuHoB. [losydyeHre anKMHOB: METaHOBBIN U KapOUIHBIN criocoObl. DU3NYECKHE U XUMUYECKUE
(ropenue, obecuiBedrBaHUE OPOMHON BOJIbl, IPUCOEAMHEHHUE XJIOPOBOJOPOA, THpATALINSA)
CBOMCTBA 3THHA. P-1ius monmMepr3anuy BUHUIXJIOPUIA U €0 IPUMEHEHHE.

Tema 4. ApomaTuyeckue yrieBoa0poabl.(44acos)
ApomMaTH4ecKHe yrieBoaopoabl. ben3oi kak npeacrasurens apeHoB. CTpoeHue
MoJIeKyJIbl OeH3051a. Pu3nyecKkue U XuMuieckue (ropeHue, raloreHupoBaHue, HUITPOBAHUE)
cBoiicTBa Oen3zona. [Ipumenenue 6ensona. [lonydyenue OeH3ona U3 rekcaHa u aleTuiieHa

Tema 5. IIpupoaHble HCTOYHUKH YIJIEBOJOPO/I0B U UX NMepepadoTka.(64acoB)_

IIpuponubie ucrouynuku yriaesogopoaos. Hedprb. CoctaB u €€ mnpombllieHHAs
nepepaborka. Hedrenpoaykrsl. bensun u nonsarue o6 okraHoBoMm uwucie. Ilpupoanslii ras, ero
COCTaB U MIPAKTHUYECKOE UCTOIb30BaHue. [IpenmyiecTBa NpupoJHOTo ra3za nepes ApyruMu BUgaMu
toruBa. Kamennsblit yroab. Kokcoxummueckoe Npou3BOACTBO U €10 MPOIYKLUS

Pacuernblie 3anaun. 1. Haxoxnenne MonexyssipHON (OpMyJITbI OPraHMYECKOTO
COeZIMHEHUS 1o Macce (00beMy) MPOYKTOB cropanus. 2. HaxoxaeHue MosIeKyJIspHOH (popMyJIbl
BELIECTBA 110 €r0 OTHOCUTEIBHON TUIOTHOCTH M MACCOBOM J10JI€ 3JIEMEHTOB B COEIMHEHUSX.
3.KoMOuHHpOBaHHBIE 33]a4H.
HMemonctpanun. Komteknus «IIpupoaapie HICTOYHUKH yTIEBOA0PO10B». CpaBHEHHE MPOIIECCOB
ropeHust HeTu U npupoaHOoro raza. ObpaszoBaHue HEPTAHON IIIEHKU Ha TOBEPXHOCTU BOJIBI.
Karanuruueckuii kpekuHr napagpuna. Pactsopenue napaduna B 6eH31uHE U HUCTIapeHHE
pactBopuTens u3 cmecu. [lnasnenue napaduHa 1 ero OTHOIIEHUE K BOJie (PaCTBOPEHUE, CPAaBHEHHE
IUIOTHOCTEH, cMauuBaHue). Pa3nenenue cmecu O€H3UH — BOJIA C TOMOIIBIO JEJIUTENbHON BOPOHKH.
[TapocTepkHEBbIE U 0ObEMHBIE MOAETH MOJIEKYJI CTPYKTYPHBIX M IPOCTPAHCTBEHHBIX H30MEPOB
ankeHoB. O0BEMHBIE MOJIETN MOJIEKYJ alikeHOB. [lomydenne sTeHa u3 stanona. O0eclBeunBaHUE
3TeHOM OpoMHOH Bozbl. OOeclBeYrBaHNE YTEHOM pacTBOpa epMaHraHara Kauus. [ 'openue sTeHa.
[Tonyuenue aneruneHa u3 kapOuaa kanplusa. Pusndeckue cBoiicTBa. BanMoaeiicTeue aneTuieHa ¢
OpoMHoOIi Bos10#. B3anmosieiicTBre alieTuiieHa ¢ pacTBOPOM MepMaHraHaTa Kaiaus. ['openue
aneTuieHa. BzanmoelicTBre aneTuieHa ¢ pacTBOPOM COJIM MEIU UJU cepedpa.
Monenu (1mapoctepxHeBble U 00BEMHBIE) MOJIEKYJI aJIKaJAUEHOB C PAa3IMYHbIM B3aUMHBIM
pacmoioKeHUEM TT-CBsi3ei.. Mojaenu (1apocTep>KHEeBbIE U 00bEMHBIC) MOJICKYJT ATKaTUEHOB C
pa3IMUYHBIM B3aUMHBIM PaclolIOXeHUEeM TT-CBs3e. lllapocTepHEBbIE MOAEIN MOJIEKYJI
LUKJI0AJIKAHOB U ajikeHOB. OTHOIIEHNE UKIOreKCaHa K pacTBOPY IepMaHraHara Kajausi 1 OpoMHOI
BoJie. [llapocTepxHeBble 1 00BEMHBIE MOJIENIN MOJIEKYJI O€H30J1a U €ro roMoJIoros. Paznenenue ¢
MOMOIIbIO IETUTENLHON BOPOHKH cMecu OeH301 — BoJia. PacTBopeHue B OeH3011€ pa3iInyHbIX
OpPraHUYECKUX U HEOpPraHMYECKUX (HarpuMep, Cepbl) BEIIECTB. DKCTparupoBaHUe KpacuTenen u
JIPYTUX BEIICCTB (HampuMep, nojaa) O€H30JI0M U3 BOJHBIX pacTBOPOB. ['opeHne GeH3ona.
OtHoenue 6eH3oa kK OpOMHOM BoJie U pacTBOpY NepMaHraHara kanus. [loxydenue
HUTpoOeH301a. O0ecBeUrBaHKUE TOJIYOJIOM MOJAKUCIEHHOrO0 pacTBOpa IepMaHraHara Kajaus 1
OpOMHO¥ BOJIBI.
JlabopaTtopHuble onbIThl. 1. [TocTpoenue mozaenel MoneKkys ankaHoB. 2. CpaBHEHHE IJIOTHOCTH U
CMEIINBAEMOCTH BOJIbI U yIiIeBo0poaoB. 3. IlocTpoeHne Moneneil MoJIEKy allKeHOB. 4.
OGHapy>keHue aaKkeHoB B OeH3uHe. 5. [loydueHue areTuiiena u ero peakiuu ¢ OpoMHOM BOJION 1
pacTBOpPOM MepMaHraHaTa Kajusl.
[Tpaxtuueckas padota Ne 1. KauecTBeHHOE omnpejiesieHne yriiepoaa, BOJopoaa, Xjaopa B



OpPraHUYECKUX COCTUHEHUSIX.
[Ipaktuueckas padota Ne 2 [lomydeHne STUI€HA U OTBITHI C HUM
Kontponbhas pabota Ne 1 mo remam 1,2,3.4.

KonTponbhas pabota Ne 2 1o reMe «YTI1€BOJOPOIBI.

Tema 6. CiupTthl u peHoJIBI (6 YacoB)

CocraB u Kiaccupukanus cupToB. M3omepus criupToB (TOJI0KEHUE THAPOKCHITBHBIX
TPYII, MEXKKIACCOBas, «YTJIEPOJHOTO cKeneTay). dusnueckue CBONCTBA CIIUPTOB, UX MOIYYECHHUE.
MesxMmoneKysipHast BOJOpoIHast CBsi3b. OCOOCHHOCTH DJIEKTPOHHOTO CTPOSHHSI MOJIEKYJI CITUPTOB.
XUMHUYECKUE CBOMCTBA CIUPTOB, O0YCIOBICEHHBIE HATHUYMEM B MOJIEKYJIaX TUAPOKCUIBHBIX TPYIIIL:
00pa3oBaHMe aTKOTOJISTOB, B3aUMOACHUCTBHIE C TaJOr€HOBOJOPOIAMH, MEKMOJICKYJIISIpHAS 1
BHYTPUMOJIICKYJISIpHAS JeTUpATAIUs, STePUPUKAIUS, OKHCICHUE U JETUIPUPOBAHIE CIIUPTOB.
Oco0eHHOCTH CBOMCTB MHOIOATOMHBIX CIIUPTOB. KauecTBeHHast peakliysi Ha MHOIOATOMHbIE
cnupThl. BaskHelmue npeacraBuTenu cnupToB. Gu3nonornyeckoe AeiCTBIE METaHOA U 3TAHOIA.
Aunkoronusm, ero nocneactsus. [Ipopunaktuka ankoronusma. @eHod, ero GU3NIecKue CBONCTBA U
nonyuyeHue. XuMHUECKUE CBOMCTBA (peHoa kak pyHKIHs ero cTpoeHusi. KucinoTHbie cBOMCTBA.
B3aumHoe BiMsiHEE aTOMOB U IPYII B MOJIEKYJIaX OpraHMYECKUX BEIIECTB Ha IpuMepe peHona.
[Tonukonaencanus dhenona ¢ popmanpaerunom. Kadectsennas peakmus Ha denon. [Ilpumenenue
denoma. Kmaccudukanus ¢penonoB. CpaBHEHHE KUCIOTHBIX CBOMCTB BEIIECTB, COJIEPIKAIINX
TUAPOKCUIIBHYIO TPYMITY: BOJBI, OJHO- © MHOTOATOMHBIX CITUPTOB, (peHOMa. DIEeKTPoPHIbHOE
3aMelIeHue B OEH30IbHOM KoJbIle. [IpuMeHeHne nmpon3BogHbIX (heHoa.

PacuerHble 3anaun. Borurcinenus 1o TepMOXUMUYECKUM YPAaBHEHUSIM.

JemoncTpanuu. Ousnyeckue cBOMCTBA 3TaHOMa, IponaHoia-1 u 6yranona-1. lllapoctepxHeBbie
MoJieNu MosieKky nzomepos [lomyuenue npocroro 3¢upa. Iloaydenue cnoxHoro s¢upa.
[Tosryuenue 3TeHa u3 3TaHozia. PactBopuMocTs eHosa B BoJie Mpu 0OBIYHOM U MOBBIIEHHON
Temreparype. BeiTtecHeHue geHosa u3 GpeHossATa HaTpys yrojabHoM KUcioToi. Peakius genona c
xnopugom xenesa (I11). Peakuus denona ¢ popmansaerumom.

Jla6opaTopHble onbIThI. 6. [locTpoeHne Mozeneil MOJIEKYJI H30MEPHBIX CIUPTOB. 7.
PacTBOpHMOCTB CIIMPTOB € Pa3JIMYHBIM YHCIOM aTOMOB yriepoza B Boze. 8. PactBopumocTs
MHOT0aTOMHBIX CIIUPTOB B BoJie. 9. B3auMoaelicTBie MHOTOaTOMHBIX CIIMPTOB C TUAPOKCHIOM
meau (II). 10. B3aumonelicTBue BOAHOTO pacTBopa (heHosa ¢ OpOMHOM BOIOM.

Tema 7. Aubaeruabl U KeToHbI. (3 yaca)

CtpoeHne MOJIEKyJI allbIETUI0B U KETOHOB, HX U30MepUs U HOMEHKIaTypa. OcoOCeHHOCTH
CTpOEHUS KapOOHMIBHOM rpymnmnbl. PU3nuecKue cBOMCTBa (hopMallbJeTruaa U ero roMoJIoroB.
OTtaenpHbIE IPENCTABUTENHN aJIbAETHI0B U KETOHOB. XMMHUECKHUE CBOMCTBA allbJIETU/IOB,
00yCJIOBJICHHbIE HAIMYMEM B MOJIEKYJIe KapOOHUIIbHOMN IpyHIIbl aTOMOB (THAPUPOBAHHUE,
OKHCJICHHE aMMHAaYHBIMH pacTBOpaMu okcuzaa cepedpa u runpokcuaa meau (11)). KauectBennsie
peakuuu Ha anbaerupl. OCOOEHHOCTH CTPOEHMSI U XUMUYECKUX CBOMCTB KETOHOB.

Tema 8. Kap0oHoBbIe KHCJIOTHI ( 8 YacoB)
CrpoeHne MoJIeKyJ1 KapOOHOBBIX KUCIOT U KapOOKCHIbHOH Tpynnbl. Kiaccudukanus u

HOMEHKJIaTypa KapOOHOBBIX KUCIOT. Pu3nyeckue cBONCTBA KAPOOHOBBIX KUCIIOT U MX
3aBUCUMOCTb OT CTPOEHUsI MOJieKyJl. KapOOHOBbIE KUCIIOTHI B ITpUpoie. buosornyeckas poib



KapOOHOBBIX KUCIOT. OOIIHEe CBONCTBA HEOPTAHUYECKUX U OPTAHUYECKUX KUCIIOT
(B3aMMOJIEHCTBHE C METAJUIAMH, OKCHIAMH METAJIJIOB, OCHOBAaHUSIMH, COJIsIMU). Biusiaue
YTIEBOJOPOAHOTO pajiMKaa Ha CUITy KapOOHOBOW KUCTOTHI. Peakiust sarepudukaim, ycioBus ee
MIPOBEICHHUS.

JemoncTpauum. llapocTepKHEBBIE MOIEIN MOJIEKYJT aIbAECTHI0B U U30MEPHBIX UM KETOHOB.
Oxucnenue OeH3anperyuia Ha Bo3ayxe. Peakius «cepedpsHoro 3epkana». OKUCIEHHE albIeTruI0B
ruapokcunom meau (I1). 3nakoMcTBO ¢ (pU3HUECKUMU CBOMCTBAMHM HEKOTOPBIX KapOOHOBBIX
KHUCJIOT: MyPaBbUHOW, YKCYCHOM, IPOINMOHOBOW, MacIsiHOM, 11aBEJIEBOM, INMOHHOM, OJIEMHOBOM,
CTeapuHOBOM, OeH301HOI. Bo3ronka 6eH301HOM KuCIO0Thl. OTHOLIEHHE Pa3IMYHBIX KapOOHOBBIX
KHCIOT K Bozie. CpaBHEHUE KUCIOTHOCTHU CPEbl BOJHBIX PACTBOPOB MYPaBbUHOM U YKCYCHOM
KHCJIOT OJJMHAKOBOW MOJISIPHOCTH.

JlabopaTtopHusble onbIThl. 11. [locTpoenne Moesneit MoJIeKyT H30MEPHBIX aJIbJACTHUI0B U KETOHOB.
12. Peakmus «cepebpsinoro 3epkanay. 13. Okucnenue anpaeruaoB rujgpokcuaom meau (11). 14.
Oxkwucienne OeH3albIeTuaa KUCI0poaoM Bo3ayxa. 15. CpaBHEHHE CHIIBI YKCYCHOM M COJISTHOM
KHUCJIOT B PeaKIusIX ¢ MUHKOM. 16. CpaBHEHHE pAaCTBOPUMOCTHU B BOJIE KAPOOHOBBIX KUCIOT U HX
coueit. 17. BzaumopeiicTBre kapOOHOBBIX KUCIOT C OCHOBHBIMHU OKCHaMHU, OCHOBAHHSIMH,
aM(pOTEepHBIMU THAPOKCUIAMHU U COJISIMHU.

Tema 9. Ciiosxknbie 3¢pupbl. Kupsl. (3 yaca)

Crpoenue cioxHbIx 3¢upoB. M3omepus caoKHBIX 3QUPOB («YTIEPOIHOTO CKEIETa» U
MexkiaccoBas). Homenkiarypa cioxxubix 3¢upoB. OOpaTUMOCTb peakiy dTepUpHKaLINY,
TUIPOJIU3 CIOXKHBIX 3(pupoB. PaBHOBECHE peakinu dTepuUKai — ruapon3a; GakTopsl,
BJIMSIONIME HA HEero. PereHre pacyeTHbIX 3a/1a4 Ha OIpe/ielIeHNe BbIX0/1a POIyKTa peakuuu (B %)
OT TEOPETHUYECKH BO3MOXHOI0, yCTaHOBJIEHHE (DOPMYJIBI M CTPOEHUS BELIECTBA 110 MPOAYKTaM €ro
cropanus (nim rugpoinun3sa). Kupbl — cioxxHble 3GUpHI TIULEpUHA U KapOOHOBBIX KHca0T. CocTas
u cTpoeHue xupoB. HoMmeHknaTypa u kinaccudukanus xupoB. Macina. JKupsl B ipupoe.
buonornueckue ¢pynkuun xupoB. CBoHCTBa )KUPOB. OMBIICHHE )KUPOB, MOJTYYEHUE MbLIA.
OO0ObsicHEHrE MOIOIIIKMX CBOWCTB MblIa. [ uapupoBanue xuakux xupoB. Maprapu. [lonstue o
CMC. O6bsicHenne Moroux cBoicTB Mbuta 1 CMC (B cpaBHEHHN).

JemoncTpanuu. [lonydyeHue npusaTHO MaxHYyIIEro cioKHOro 3gupa. OTHolIeHne K OpOMHOM BoJie
U pacTBOpPY MEepMaHIraHaTta Kajus NpeesibHON U HenpeenbHON KapOOHOBBIX KUCIIOT.
[ITapocTepkHEBBIE MOJEIIN MOJIEKYJ CIOXKHBIX 3(UPOB U U30OMEPHBIX UM KapOOHOBBIX KUCIIOT.
OTHoOlLIEHNE CIMBOYHOTO, MMOACOIHEYHOT0 U MallIMHHOT'O MacJja K BOJHBIM pacTBOpaM OpoMa u
IIEpMaHraHaTa KaJjus.

Jla6opaTopHble onbIThl. 18. [TocTpoeHue moeneit MoseKya U30MEPHBIX KApOOHOBBIX KHCIIOT U
CJIOKHBIX 3¢pupoB. 19. PacTBOpUMOCTB KHPOB B BOJI€ M OPraHUYECKUX PACTBOPUTEIISIX.
[TpaxTrueckas padorta Ne 3 [lonydyenue u cBoiicTBa KApOOHOBBIX KUCIIOT.

[Tpaktuueckas padora Ne 4 Perienue skcriepuMEHTaIbHBIX 33/ja4 Ha paclio3HaBaHUE OPraHUYECKUX
BEILIECTB.

Kontponbhas pabota Ne3 mo temam Ne 6,7,8.9.



Tema 10. YrieBoasbl (7 4acoB)

Monocaxapuost. I'noko3a, ee pusnueckue cpoiictBa. CTpoeHne MOJIEKYJIbl. PaBHOBeCHs B
pPacTBOpE IIIOKO3bl. 3aBUCUMOCTh XMMUYECKUX CBOMCTB TJIFOKO3bI OT CTPOCHHS MOJIEKYJIBI.
B3aumopeiicteue ¢ ruapokcuaom meau (1) mpu koMHaTHOM TemIiepaType U HarpeBaHUH,
sTepudUKaINs, PEaKIUs «cepeOpsHOro 3epKaliay, THIpHUpoBaHue. Peakiiu OpoKeHMs TITFOKO3bI:
CIIUPTOBOT0, MOJIOYHOKUCIIOTO. I I0K03a B Tpupoje. bruonorndeckas posp rroko3sl. [Ipumenenue
IJIIOKO3bl HA OCHOBE €€ cBOWCTB. DpyKTO3a Kak n3oMep rtoKo3bl. CpaBHEHUE CTPOCHUS MOJIEKYI U
XUMHYECKHX CBOMCTB ITIOKO3bI U (hpyKTO3bl. DpyKTO3a B IPUPOAE U ee Onosoruyeckas posb.
Jucaxapuowur. Ctpoenne nucaxapuaoB. BoccranaBnuparonye 1 HEBOCCTaHABIUBAIOIINE
nucaxapuabl. Caxapo3sa, JaKTo3a, MajJbT03a, UX CTPOEHUE U Ouosiornyeckas poib. ['uaponus
aucaxapuzioB. [IpoMbllIIEHHOE OTYYEHHE caXapo3bl U3 IPUPOIHOTO CHIPBS.

IHonucaxapuowt. Kpaxman u 11eju110J103a (CpaBHUATEIbHAS XapaKTEPUCTHKA: CTPOCHHE, CBOWMCTBA,
Ouonoruyeckas posb). Pu3nueckrue CBOWCTBA MOJUCAXapUA0B. XHUMUYECKHE CBOWCTBA
nosnmcaxapuaos. ['maponus nonmucaxapuaos. KauecTBenHas peakuus Ha kpaxmadi. [lonncaxapuas! B
npupojie, X Ouonorudeckas poib. [Ipumenenue nonucaxapuao. [ToHsATHE 00 HCKYCCTBEHHBIX
BOJIOKHaxX. B3aumosielicTBUE 11eIIT0103bI C HEOPraHMYECKUMH U KapOOHOBBIMU KHCIIOTaMU —
00pa3oBaHMe CIOKHBIX HPHPOB.

JemoncTpamuun. OOpasIfsl yIIIEBOIOB U U3IEINI U3 HUX. B3anmoericTBre caxapo3sl ¢
runpokcuom meau (I11). Peakuus «cepeOpsHOro 3epkanay Uist ItoKo3bl. OTHOIIEHHE pacTBOPOB
caxapo3bl ¥ MajIbTO3bI (J1aKTO3bI) K THApokcuay mean (1) mpu narpeBanuu. O3HakOMIIEHHE C
(bU3MYECKUMU CBOMCTBAMH LIEJUTIONO3BI U KpaxMana. HaOyxaHue meuTroo3b6l 1 Kpaxmala B BOJIC.
JlabopaTopHblie onbIThl. O3HaKOMIIEHHE ¢ (DU3NIECKUMH CBOMCTBaMU TIIIOKO3bI. B3anmoseiicTBre
[IIOKO3bI ¢ TUApoKcuIoM Meau (I1) mpu oObIUHBIX YCIIOBUSIX M IIPH HAarpeBaHuu. Bzaumoeiicteue
TJIIOKO3BI U CaXapo3bl C aMMHAUYHBIM PaCTBOPOM OKcua cepedpa. KucinoTHbIN rHIpoan3 caxaposbl.
KauectBennas peaxiusi Ha Kpaxmai. 3HAKOMCTBO C KOJUIEKIIMEN BOJIOKOH.

IpakTnueckas padbora Ne 5 PemieHne 5KCiepUMEHTaIbHbBIX 33/1a4 HA MOJyYEHUE U
pacno3HaBaHUe OPraHUYECKUX BEIIECTB

Tema 11. AMuHBI © AMHUHOKHCJIOTHI (4 yaca)

CocraB u ctpoenue amMmuHoOB. Knaccugukanus, n3oMepusi 1 HOMEHKIIaTypa aMHHOB.
Amudarnueckne amuHbl. AHWINH. [loydeHrne aMUHOB: aTKUIMPOBAHUE aMMHUAKa,
BOCCTAaHOBJICHUE HUTPOCOCAMHEHMH (peakius 3nHnHa). PU3ndecKkue CBONCTBa aMUHOB.
XUMHUYECKUE CBOMCTBA aMUHOB: B3aUMOJICVCTBUE C BOJAOW M KUCITOTaMU. ['OMOJIOrHYecKuil psij
apOMAaTHYECKUX aMHHOB. AJIKWJIMPOBAHUE U allJIMPOBaHUE aMUHOB. B3anMHOe BIIMsSIHHE aTOMOB B
MOJIEKYJIax Ha IPUMEpPe aMMHaKa, ATH(PaTHICCKUX U apOMAaTHICCKUX aMUHOB. [Ipumenenune
aMUHOB.

Tema 12. beaxu (3 yaca)

CocTaB 1 cTpO€HUE MOJIEKYJI aMUHOKHUCIIOT. MI30Mepust aMMHOKUCIIOT. J[BOWCTBEHHOCTh KMCIOTHO-
OCHOBHBIX CBOICTB aMMHOKHUCJIOT U €€ PUUMHBL. B3aumoeiicTBue aMMHOKHUCIIOT C OCHOBAaHUSIMHU.
B3anmopeiicTBiie aMHMHOKHUCIIOT C KUCIIOTaMu, 00pa3oBaHUe CIOKHBIX 2¢upoB. OOpazoBaHue
BHYTPUMOJIEKYJISIPHBIX coJiel (OMnosisipHOro noHa). Peakius NOJMKOHAEHCAUU aMUHOKHCIIOT.
CuHTeTHuecKHe BOJIOKHA (KallpoH, SHAHT U Jp.). buonoruueckas poiab aMuHOKUCIOT. [IpuMenenune
AMUHOKHCIIOT.



benku kak npupoansie 6uononumMepsl. [lentuaHas rpymnmna aTOMOB U NENTHAHAS CBA3b. [lenTuabl.
benxu. I[lepBuynHas, BTOpHYHas U TpETHYHAs CTPYKTYPBI OEITKOB. XUMHUUECKUE CBOMCTBA OEIKOB:
TOpeHue, JIeHaTyparys, THIpoJIn3, KaueCTBEHHbIC (LIBETHBIC) peakuuu. bruonorndeckue GpyHKuun
OenkoB. 3HaueHue OenkoB. YeTBepTHUHAS CTPYKTYpa OEJIKOB KaK arperarusi OeJIKOBBIX U
HeOeNKOBbIX MoJIeKy. [obanpHas npobiema 0elIKOBOTo roj0JaHus U IyTH €€ PeIIeHUs..
Hyxkneunogvle kucnompr. OOmHUN 1I1aH CTPOSHUS HYKJI€OTUIOB. [IoHATHE O MUPUMUANHOBBIX U
IIypPUHOBBIX OCHOBaHUAX. [IepBrUYHas, BTOpUYHas U TPETUYHASI CTPYKTYpbl MosieKyJibl JIHK.
buonoruueckas ponas JJHK u PHK. ['ennas unxenepust u uorexnonorus. TpaHcreHHble (GOpPMBI
JKUBOTHBIX U pacTeHUH. JIekapcTBEHHast XUMUS: OT arpOXUMHUHU J0 XUMHOTEpanuu. ACUpUH.
AHTHOHOTHKY U AucbakTepuos. Hapkotuueckue Bemectsa. Hapkomanus, 6opn0a ¢ Heil u
npoQUIaKTHKA.

JemoncTpauuu. Ousnyeckue cBoiicTBa MeTwiiamuHa. ['openne MetrwiiamuHa. Bzanmoneiicteue
aHWJIMHA U METUJIaMUHA C BOJOU U Kucnotamu. OTHoIIeHHe OeH3051a U aHWINHA K OpOMHOI BoJ€.
OxkpammBaHue TKaHEeH aHWIMHOBBIMU KpacuTensMu. OO0HapyskeHne GyHKIIMOHAIbHBIX TPYII B
MOJIEKYJIax aMUHOKHCTO0T. HeliTpanu3anus menoun aMuHOKHCIIOTON. HelTpanuzanuus KucinoTel
aMUHOKHCIIOTOU. PacTBopenue u ocaxknenue 6enkoB. JleHatyparus 6enkoB. KauecTBeHHbIE
peakiuu Ha Oenku. Moaenu monekynsl JIHK u paznuunsix BugoB monekyn PHK.

JlaGopaTopHble onbIThbl. KauecTBeHHBIC peakuu Ha OENKHU.

CuHreTH4eckue nmojumMepsl ( 8 yacon)

[TonydyeHne UCKyCCTBEHHBIX MOJIMMEPOB, KaK MPOAYKTOB XUMUYECKOM MOAU(PHUKAIIHN PUPOTHOTO
MOJIMMEPHOTO ChIpbsi. CUHTETUUECKUE KayuyKu. MIcKyccTBEHHbIE BOJIOKHA (aLl€TaTHBIN IIEJK,
BHCKO3a), UX CBOICTBa U MpuMeHeHue [lomyuenne CHHTETHYECKUX MOJIMMEPOB PEaKIUIMU
NoJIMMEpPU3aIMM U NoJMKoHAeHcaunu. CTpyKTypa MOJIMMEPOB: JTUHEWHAs, pa3BETBICHHAs,
npocTpaHcTBeHHas. [IpencTaBuTenu CHHTETUYECKUX MIaCTMACC: MOMUATHIIEH HU3KOTO U BBICOKOTO
JIaBJICHUS], TOJUIIPONIMIIEH U NOJUBUHUIXI0pUA. CHHTETHYECKHE BOJIOKHA: JJaBCaH, HUTPOH,
KaIpoH.

JemoncTpanuu: Kosiekuys HCKyCCTBEHHBIX BOJIOKOH. Pacrio3HaBaHMe BOJIOKOH IO OTHOUIEHHIO K

HarpeBaHuIo U XuM. peaktuBaM. Kosuiekuus nmiuactMmace u uzaenuit u3 Hux. Kosnekmus
CUHTETUYECKUX BOJIOKOH. Pacrio3HaBaHME BOJIOKOH IO OTHOUIEHHUIO K HArPEBAHUIO U XHM.
peaKTHBaM.

IIpakTHyeckas padora Ne 6 PaciozHaBaHue m1acTMacce ¥ BOJIOKOH.

HNTorosasi kouTposibHasi padora Ne 4 3a Kypc OpraHu4eCcKol XUMUU



4. Tpebosanusa K yposnio noozomoexu yuawjuxca 10 knacca no xumuu

B pesynbprate oOyuenus B 10 kiacce y4eHHUK Oy/IeT 3HATH/IIOHUMATh:

- BXKHEHIIMEe XUMUYECKHE MOHATHS: BaJIEHTHOCTb, CTENIEHb OKUCIIEHUS, TOMOJIOTH, U30MEPBI.
- OCHOBHBIE TCOPUHU XUMHUHU: XUMHUYECKOU CBSI3H; TEOPUIO CTPOCHHSI OPTaHUYECKUX BEIICCTB
bytneposa.

yMeTb:

- Ha3bIBaTh U3YyYCHHBIC BEIIECTBA MO "TPUBUATHHON" MU MEKIYHAPOTHOM HOMEHKIIATYPE;

- OTIPEACIIATh: BAJICHTHOCTD U CTETIEHb OKUCIICHUS XUMUYECKHUX 3JIEMEHTOB, THIT XUMUYECKOU
CBSI3H B COCIMHEHUSX, IPUHAITIC)KHOCTH BEIIECTB K Pa3IMYHBIM KJIACCaM OPraHUYECKUX
COCIMHEHU;

- XapaKTepU30BaTh: OCHOBHBIE KJIACChI OPrAaHMYECKUX BEIIECTB

- OOBSICHATB: MPUPOLY XUMHUECKOU CBSI3H

- BBITIOJIHATH XUMUYECKUH IKCIIEPUMEHT IO PACIIO3HABAHUIO BAKHEHIIIMX OPTaHUYECKUX
BEIIECTB;

- MPOBOJUTH CAMOCTOSATEIbHBINA TOUCK XUMUYECKONH HH(POPMAIIUU C UCIIOJIb30BAHUEM
Pa3IMYHBIX UCTOYHUKOB (HAYYHO-TIONMYJIAPHBIX M3JIaHUN, KOMIIBIOTEPHBIX 0a3 JaHHBIX,
pecypcos MHTepHeTa);

HCIIOJIH30BaTh MPUOOPETEHHBIC 3HAHUS U YMEHUS B MPAKTUUECKOU JIEATETLHOCTH 1
MMOBCETHEBHOMN XKU3HU IS

- O0OBSICHEHUSI XUMUYECKUX SIBJICHUN, TPOUCXOISIINUX B IPUPOJIE, OBITY U Ha IPOU3BOJICTBE;
orpeaeNeHus] BO3MOKHOCTU MPOTEKAHUsI XUMHUECKUX MPEBPAIICHUN B PA3IUYHBIX YCIOBUIX U
OIIEHKU MX ITOCIICACTBUM;

- DKOJIOTMYECKH IPaMOTHOI'O IIOBE/ICHUS B OKPYXKalOLIEeH Cpene;

- OLICHKU BJIMSHUSI XUMUYECKOI0 3arpsi3HEHUS] OKPY>KaIoIlel Cpeibl Ha OpraHU3M YeIoBeKa U
JPYTHe KUBBIC OPTaHU3MBI;

- 0e3zonacHOro oOpalleHus ¢ TOPIOYUMU U TOKCUYHBIMU BELLIECTBAMHU, JTJAOOPATOPHBIM
o0opyaoBaHuEM;

- IPUTOTOBJIEHUS PACTBOPOB 33JaHHOW KOHIIEHTPALIMU B OBITY U Ha MPOU3BOJICTBE;

- KPUTUYECKOM OIIEHKH JOCTOBEPHOCTH XMMHUYECKON HH(OpMAIIHH, TOCTYNAIOIIEeH U3 pa3HbIX
HWCTOYHHKOB.

3uamo:

sadxcHeliuue XumuyecKue NoHsAmus: BaJCHTHOCTb, CTENIEHb OKHCIIEHUS YIJIepoJia, BOJIOPOa,
a30Ta, KUcIopoa; GyHKIMOHATBHBIC TPYIIIBI (AMHUHO-, HUTPO), H30MEPHS], TOMOJIOTHS;
JIEKapCTBEHHBIE TIPeTapaThl JOMaITHEH METUIIMHCKON anTedku. ICKycCTBEHHBIE U
CUHTETUYECKUE BOJIOKHA, KAYYyKH U IIACTMACCHI.

gadxCcHeluue XumuyecKue NOHAmMuUs: IPeAMET Opr. XUMHUH, TUI XUM. CBSI3U U KPUCTAJUIMYECKOM
PEUIETKU B OPr. B-BaX, BAJICHTHOCTb, CTEIIEHb OKUCIICHUS, YIJIEPOIHbIN CKETIET,
ANEKTPOOTPULIATEIBLHOCTh, H30MEPHS, POJIb XUMHUH B €CTECTBO3HAHUH; 3HAUEHUE B JKU3HU
o0IIecTBa; TEOPUIO CTPOCHUS, YIIIEPOIHBIA CKENET, PaJAUKAIIbI, TOMOJIOTH, U30MEPHI , IIOHSITHE
CTPYKTYPHOU U30MEPHUH

sadicHeruUe XumuyecKue NoHsmusl: BeeCTBO, aTOM, MOJIEKYJIa, XUMUYECKas CBA3b,
BaJICHTHOCTbh, CTEIIEHb OKUCIIEHUS, MOJIb, BEILIECTBA MOJIEKYJIIPHOTO CTPOEHUE, YIIIEPOIHBIN
CKeJIET, U30Mepusi, TOMOJIOT S, paiuKabl, 0011yI0 (hOpMyITy, TOMOJIOT. PSI.

ocrnosHvie meopuu xumuu. TXCOC A.M. Bytneposa.

sadiCHellule Beulecmsd U Mamepuaisl: METaH, STUIICH, alleTUIIeH, OEH301, KayuyKH,
MIPUPOHBIE HICTOYHUKH YTIIEBOJIOPOJOB: HE(DTh, IPUPOIHBIN ra3, MPOIYKTH IEPEPabOTKH
HeDTH.

Ymems:

00bACHAMb 3aBUCUMOCTD CBOICTB BCIHICCTB OT UX COCTaBa U CTPOCHUA; IPUPOLAA XHUMHYECKOU
CBsI3HU, HpO6J’IeMI>I, CBA3aHHBIC C IPUMCHCHUECM JICKAPCTBCHHBIX IIPCIIapaToB.



Xapaxmepu306ams CTPOCHHE U XUMUYECKHE CBOMCTBA.

onpeoensims BaJC€HTHOCTb, CTENICHb OKUCIICHUS 3JIEMEHTOB, TUIl XUMUYECKOU CBS3H,
MIPUHAJIEKHOCTh BEILIECTB K OMPEACIIEHHOMY KJIACCy OPTaHMYECKUX COCUHEHUMN, TUIIBI
XUMHUYECKUX PEAKLUN, 8bINOIHAMb XUMUUECKUL IKCnepuMeHm  TI0 pacCliO3HABAHUIO BEIIECTB,
KaueCTBEHHAs peakius Ha OemKu

npo8ooUNsb CaMOCTOSTENIbHBIN MOUCK XMMUYECKOH MHPOPMAIH C UCIIOJIb30BAHUEM
Pa3IMYHBIX UCTOYHUKOB (HAyYHO-TIOMYJISIPHBIX M3IaHUN, KOMIIBIOTEPHBIX 0a3 JaHHBIX,
pecypcoB HTepHETA); UCIIOJIB30BAaTh KOMITBIOTEPHBIE TEXHOJIOTHH ISl 00pabOTKH U Nepeaadn
XUMHYECKON MHpOpMAIK U € TPECTABICHUS B Pa3IMYHBIX (opMax.

8bIYUCIAMb MACCOBYIO JIOJI0 XUMUYECKOTO 3JIEMEHTA 110 GOopMyJie COEUHEHUSI, MACCOBYIO
JIOJIIO BEIIECTBA B PACTBOPE, M0 XUMUYECKUM YPAaBHEHUSIM Maccy, 00BEM U KOJTHUECTBO
MIPOJYKTOB PEaKIUH 10 MAacCe UCXOJHOTO BEIIECTBA U BEILIECTBO, CO/AEPIKALLEE OMPENEIEHHYIO
JIOJIFO IIPUMECEM.

Ha3vl6ams YTIIEBOJOPOIBI 110 TpUBHAIBHONW HOMeHKIaTtype u o MIOTTAK,

Xapaxkmepu306ams CTPOCHUE, CBOMCTBA U OCHOBHBIE CIIOCOOBI OMyUEHUS YTIIEBOJOPOIOB.
onpedensimes NPUHAUIEKHOCTD B-B K OIPEeIEHHOMY Kiaccy. OO0vbsacHAmb: 3aBUCUMOCTD
CBOICTB BEILLIECTB OT UX COCTaBa U CTPOCHMUS;

8bINOHAMb XUMUYECKUL IKCNEpUMeHm. TI0 PACTIO3HABAHUIO BAKHEHIIINX OPraHUYECKUX
BEIIECTB;

npo8oOUMb: CaMOCTOSITENIbHBIN MOMCK XUMUYECKON HH(OpPMALIUK ¢ UCTIOIb30BaHUEM
Pa3IMYHBIX UCTOYHUKOB, HCIIOJIH30BATh KOMITBIOTEPHBIE TEXHOJIOTUHU IS 00paObOTKU U
nepeayv XuMU4ecKoi nHpopMaluu 1 €€ Mpe/ICTaBICHUs B pa3IMuHbIX (opMax.

NPUHUMAMb Kpumudeckue OLIEHKH IOCTOBEPHOCTH XUMUYECKOW HH(OPMAIINY, TTOCTYMAIOIIeH
W3 pa3HbIX UCTOYHUKOB.

00bACHAMb 3aBUCUMOCTD CBOMCTB B-B OT X COCTaBa U CTPOCHUS.

cocmasnsams CTpYKTypHbIe (POPMYJIbI H30MEPOB.

xapakmepuzoeamu yriiepoJ 1o nosjoxenuto B [ICX3

Hcnonvzoeams proOpPETEHHBIE 3HAHUS U YMEHUS B IPAKTUYECKOM JIEATEILHOCTH U
MOBCEIHEBHOM JKU3HU ISl OOBSICHEHUSI XUM. SBIICHUH, MPOUCXOISAIINX B OBITY U Ha
IIPOU3BOACTBE U I SKOJIOTUYECKHA IPAMOTHOIO ITOBEJICHUS B OKPYKAIOLIEH Cpelie, a TaKkKe
JUISL OLICHKU BIIUSIHUSL XUM. 3aTrPSI3HEHUSI OKPYKalOLEeH Cpe/ibl Ha OpraHu3M 4YeJIO0BeKa U Jpyrue
YKUBBIE OpraHU3MBbI IpU HeTenepepadoTKe U TPAHCIIOPTHPOBKE HEYTETPOTYKTOB, IS
0e301acHOro 0OpalieHus ¢ TOPIOYNMH BEIIECTBAMHU.



5.Kanenoapno — memamuueckoe nianupoganue

10 k1ace 2 yaca B HejeJ10, Bcero 70 yacon

Ne Hama Tema ypoka Xapaxmepucmuka Jomawnee
YpoKa npoeeoeHus OCHOBHBIX 6UO008 3a0anue
IInan Dax deamenvHoCmuU
m odyuarwuezoca
Tema 1. Teopemuueckue ocnogvl opeanuueckoii xumuu (4 1)
1 1 Henemns BBoaHBIN HHCTPYKTAX MO Hcnonvszosanue §1,2, mo c.8
CEHTA0pb Tb. IIpeamer 9J]1eMeHmMOo8 NPUYUHHO- | OTBETUTH Ha
OpPraHUYECKON XUMUHU. C1e0CMBEeHH020 U BOIPOCHI 1-6,
OcHOBHBIE TIOJIOKEHUS CMPYKMypHO- c.10 (yctHO)
TEOPHUH XUMUUYECKOTO @YHKYUOHANLHO20
CTPOEHHUS OPTaHUYECKUX aHanusa.
Bemects A.M.bytneposa. Hccneoosanue
2 1 Hemens Nzomepus. 3naueHue HECNI0JICHbIX peanbHblX | §2, OTBETUTH
CEHTSIOph TEOPUH XUMHUYECKOTO ceazell u Ha BOIIPOCHI 7-
ctpoeHus. OCHOBHBIE 3aeucumocme. 12,¢.10
HaIpaBJICHUS €€ Pa3BUTHSL. Obvsacuenue (ycTHO)
3 2 Henend DneKTpoHHas npupoja U3YUEHHbIX NOLOJICeHUtl | §3 3amucy,
CEHTSIOph XUMHUYECKHX CBSI3EH B HA CAMOCMOAMENbHO | OTBETUTH Ha
OpraHUYEeCcKuX no00OpaHHbIX BOIPOCHI 1-6,
coemuHEHUIX. CTIOCOOBI KOHKpemHbulx npumepax | c.13 (ycTHO)
pa3pbiBa cBs3€l B Onpeoenenue
MOJIEKyJIaX OpraHuYeCcKUx CYUWHOCMHBIX
BEILIECTB. Xapaxkmepucmux
4 2 "Hexensa Knaccudukanus uzyuaemozo obvexkma, | §4, 3anucu
CCHTSI6pb OpPraHM4YCCKHUX CamocmosmesnvHblll
COCIMHEHHIA. 8b100p Kpumepues 0is
cpasHeHus,
conocmasnenus,
OYEeHKU U
Kraccuguxkayuu
00beKmos
Tema 2. Ilpeoenvhovie yeneeo0opoowt (anrkamnst) (8 u)
5 3 Hedems Aunkanbl. CTpoeHue, HO- Hcnonvzosanue snemen | §5-6,
CEHTSIOph MEHKJIaTypa. mo8 NpPUYUHHO- ymp.6,7,8,10,1
CNIeOCMBEHHO020 U 1, c.27.
CMpPYKMYpHO-
6 3 Hemens dusnueckue u @DYHKYUOHANbHO2O §7(6e3
CEHTSIOph XUMUYECKHUE CBOMCTBA amanuza onA: MPUMEHEHUS U
AJITKaHOB. - onpeoeneHus MTOJTyYCHHUS ),
NPUHAONIEHCHOCTU ynp.18,20, 3 5.
gewecms K pasiudHbim
7 4 nenens [lonyuyeHue u npumeHenue | Kraccam opeanudeckux | § 7,ymp. 19,
CEHTSOPb aJIKaHOB. COeOUuHeHUl U 3amada 4, c.27




- obwAcHenus

8 4 genensa Pemenue 3agay Ha NPUYUHHO-3A8UCUMBIX [ToBTOpPUTH §5-
CEHTSIOph HaXO0XKJICHHE ceszell 7, 3amaum 6,7,
MOJICKYJISIPHON (DOPMYJIBI | - Xapakmepucmuku c.28
ra3o00pa3Horo XUMUYECKUX CEOUCNEA
yTJIEBOIOPOAA M0 Macce Op2aHU4ecKux
(0O6bemy) POTyKTOB CoeouHeHUll;
CrOpaHUs. Hcnonvzosams
npuobpemenHule
9 1 senens IluknoankaHsl. 3HAHUA U YMEHUS 6 §8, ynp.4,c.31
OKTSIOpst NpaKmuyeckou
oesimenbHOCuU U
10 1 Henens IIpakTHyeckas padora NO6CEOHEEHOU JICUSHU C. 32-
OKTSOPS Nel. KayecTtBeHHOE OmI- ons: 33,oTyerT.
peJieienue yrieposa, - obvacHenus [ToBTOpUTH §5-
BOJIOPOJIa U XJIOpa B opra- | XUMUYECKUX ABNEHUL, 8, [IpaBuna Th
HUYECKMX BEIIECTBAX. NPOUCXO0AUUX 6
npupooe, bbimy u Ha
npouzgoocmee;
11 2 Heaes [ToBTOpeHue u 06061IeHNE | - onpeoenenus [ToBTOpuTH §1-
OKTSIOPst Marepuaia TEMbI: 603MOJHCHOCMU 8.3.1,2,
«ATKaHBI». npomeKanusl cxeMma
XUMUYECKUX HpeBpameHHf/’L
12 2 "Henens Konmponvnuasn npespaujenui 6 3anaua3l.
OKTSIOPst paoomaNel no meme: PpasuiHblX yCIO6UAX U
«Ankanwiy. OYEHKU Ux
nocieocmaeutl
Tema 3. Henpeoenvnuie yeneeooopoowt (6 u)
13 3uenens CrpoeHue alKeHOB. Onpedensmo: npunaon | §9, ynp.4,7, c.
OKTSIOPS I'omosioru u n3omepsl €HCHOCMb Beujecms K 43
ankeHoB. M3omepusi: yr- PAaA3UUHbIM KIACCaM
JIEPOJHOM 11e1H, Op2aHU4ecKux
MI0JIO’KEHUSI KpaTHOM coeouneHuti, 0aeams
CBSI3H, IUC-, TpaHC- UM HA38AHUS;
U30Mepusl. 00BACHAMb 3A8UCUMOC
Mb CBOUCME Geulecms
14 | 3 Hepens CaoiicTBa, NOIy4YEHHUE U om ux cocmaea u §10, ymp. 12,
OKTSIOps NPUMEHEHHUE aJIKCHOB. CMpoeHus; npupooy 13*, 16*,
[MpaBmiio MapKOBHUKOBA. | XUMUYECKOU CA3U, 3ajgaya 2, c.43
cocmasnsimes ypasHeHu
15 1 senens IIpakTHyeckas padora A xumuyeckux peaxyuti, | ITos.§10,
HOA0pA Ne2. [Tonyuenue aTuneHa | ompasjicaroujux ce-6a IIpaBuna Thb,
Y U3y4YEHHUE €ro CBOWCTB Op2aHU4ecKux TIPHEMBI
sewecms, xapakmepus | TepBoi
osamv obuue ITOMOIIIH,
Xumuueckue ceoucmea | 3agada 4, ¢.43
16 1 Henens [loHsATHE O TMEHOBBIX Op2AHUYECKUX §11, 12, ynp.8,




HOA0DA

yriesogopozax. Ilpupon-
HBIN Kay4yK

17

2 Henensa
HOSIOPST

AneTuneH U ero roMoJIoru

18

2 "Hexensa
HOSI0ps

[Tonydyenue u npumMeHeHHE
aleTuiIeHa

coeouHeHull,
UCNONb308aMb NPUOOD
emenHble 3HAHUA U
VMeHUs 8
NpaKmuyeckou
oesimenbHOCmuU U
NOBCEOHEeBHOU IHCUIHU,
3HamMb BaNCHeuuue
gewgecmsa u
mamepuansl 01
bezonacnoco
oopawenus ¢
20proYuUMU U
MOKCUYHBIMU
gewecmeamu;
Op2anU308ams COH0
NO3HABAMENLHYIO
desimenbHOCMb (Om
NOCMAaHOBKU Yeau 00
NOTYYeHUs.
Dpe3yibmamos).
nepegooums ungopma
Yuro U3 mexkcma 6
mabauyy,
yMemb pa3eepHymo
000CHOBbIBAMD
CyacOeHuUs, nPpusoOUmMs
00Ka3amenbCmeda,
20MOBUMb KOMNbIOMED
Hble npe3eHmayuy no
meme;
noIb308aMbCsL UHPOPM
ayuell u3 opyaux
UCMOYHUKO8 Ol
Nn0020MOBKU KPAMKUX
coobwenuti

3amada 2, ¢.49

§13, kxpome
MOJTyYeHUs U
MMPUMCHCHU,
ymp.5, 3a7a4a
1, c.55

§13, 3agaun 3,
4,c.55

Tema 4. Apomamuueckue y2nee000poost (apennt) (4 u)

19

3 genens
HOSI0ps

DIJIEKTPOHHOE U
MIPOCTPAHCTBEHHOE
cTpoeHue OeH3oa.
N3omepus u
HOMEHKJIaTypa TOMOJIOTOB
OeH3zoua.

20

3 Henens
HOSIOPST

duznueckue n
XUMHUYECKHE CBOICTBA
OeH30i1a ¥ €10 TOMOJIOTOB.

NPUHAONENCHOCMb
geuecms K pasiuiHbiM
KAACCAM OP2AHUYECKUX
COeOUuHeHUl,
00BACHAMb 3A6UCUMOC
Mb CEOUCME BeLecmE
OMm UX cocmasa u
cmpoenus;

npUpoOy Xumu4eckol
ceA3U;

§14, ynp.4-6,
c.66-67.

§15, ynp.9,
3amadu 2.4,
c.67




OCO00EHHOCTH XH-
MUHUYECKHUX CBOICTB

xapakmepuzoeamu: 00
wue xumuyecKue

TOMOJIOTOB O€H3011a Ha ceoticmea
TpuUMepe TOIyoJa. Op2aHU4ecKux
21 4 nenensa [MoyueHHe U IPUMEHEHUE | COCOUHEHUIL; N3 §14,15,
HOSIOpst OcH30J1a M €r0 TOMOJIOTOB. | COCMABAAMb YPAGHEHU | 3aIlHCH,
5 peakyutl, yop.10%,
OMpaxcarowux 3amada 3, .67
83AUMOCEA3b
PA3TUYHBIX KIACCO8;
22 4 nenens T'eneTnueckas cBA3b yMemsb UCnoab3068amy [ToB.§14-15,
HOSIOps apOMaTUUYECKUX YIIIEBOIO- | npuobpemenHole ymp.
POJIOB C IPYTHMHU 3HAHUA 8 12,13*,c.67
KJIACCAMH YTJICBOJIOPOJIOB. | MPAKMUYECKOU
oesmenbHOCmuU U
NOBCEOHEBHOU HCUSHUL
8b106UAMNb 2UNOMESDI,
00Ka3v18as ux
NpaBUILHOCMb,
enadems pasiuyHbLMU
Gopmamu ycmno2o
nyonuuHo20
8bICYNJICHU,
3Hamb eaxcHeluUe
gewecmea: OeH3oJ,
MOJYOIL.
Tema 5. IIpupoonsie ucmoynuku y2neeo0opooos (6 u)
23 1 Henens Yok - KoHpEpeHIIHUS. Obvschuams cywynocms | §16-19,
nexaops [IpupoaHbIi U IONYTHBIE | XUMUYECKUX ABTEHU, COO0O0IIIeHNS
He(TSAHBIC Ta3bl, UX COCTAB | NPOUCXOOAUIUX 8 yu-cs,
u ucnionb3zoBanue. Hepte | npupode, bvimy u na OTBETHUTH Ha
1 HEPTEPOTYKTHI. npou3800cmee; OyeHKU | BOTIPOCHI C.78-
[Teperonka HedTH. ux nocneocmeut, 79
9KON02UYeCKU
24 1 Henens Kpekunr nedru. 2PaAMOMHO20
nexaops Kokcoxumuueckoe noseoeHus 6
IIPOU3BOJICTBO OKpYdHCcaroweli cpeoe;
OYEHKU BIUAHUSL XUM.
25 2 "Hexensa Permrenuie 3agay Ha 3aepsA3Henus [ToB.§16-19,
nexaopst onpeJie]ICHUE MacCOBOM OKpYdHCcarouers cpeovl OTBETHUTH Ha
WIX O0OBEMHON HOJIUA HA Jicusble OPeAHU3MbL, | BOIIPOCHI C.78-
BBIXO/Ia TIPOTyKTa bezonacrno2o 79, 3amaun2,3,
PEAKIUK OT TEOPETHYECKH | 0Opaujenus ¢ ¢.79
BO3MOYKHOTO. 20proyuUMu U
MOKCUYHBIMU
26 | 2 Henens [ToBTOpEeHue u 06001IeHNE | Bewecmeamu, [ToB.§9-19,
nexaops MaTepuraaa TEMBI: HAXOOUMb HYHCHYIO cxeMa
«YTIeBOIOPOIBI. ungopmayuio no meme | IpeBpanieHui,




6 UCMOYHUKAX

3ajgauu 1,2

27 3 genens Koumponvnasn PazIudHo20 muna, 3amaua 3
nexaops paoomaNe2 no meme UCNONIL308AMb KOMNBIO
«Yenee00opoow). mepHbvle MexHOI02Ull
0711 0bpabomxu,
28 3 "Hexnenst AHanu3 pe3yabTaToB K/p nepeoaui,
nexaops No2. Pemienue 3amau cucmemamu3ayuu
ungopmayuu, oyeHusa
mb 00bEeKMUBHO C80U
yueOHble
00CmuUdICeHUll; yMemy
COOMHOCUMDb
NPUTIOJICEHHBLE Y CUNUS
C NOIYYeHHbIMU
pe3yibmamamu ceoeu
oesmenbHOCIU.
Tema 6. Cnupmut u peronwt (6 u)
29 4 nenens Ctpoenue npeaenbHbIX Ymems camocmoamens | §20, ynp.5-7,
nexaops OJIHOATOMHBIX CITUPTOB. HO U MOMUBUPOBAHHO c.88
N3omepust u OpP2aHU308bI8AMb CEOIO
HOMEHKJIaTypa NO3HABAMENLHYIO
oesimenbHoCmb (0m
NOCMAHOBKU Yeau 00
30 4 genensa CBoiicTBa MeTaHoJIa NnoJy4eHus u OYeHKu §21 (6e3
nexaops (3ranona). Bonopoanas pesynomama). MIOJTy4YEHUs U
CBs13b. DUBHOIOTHYECKOE | 3HAMb 6adicCHeuuue MIPUMEHEHUs),
JIECTBHE CIIUPTOB Ha seujecmea: SmManol, yop9u ll,
OpraHH3M 4YeJIOBeKa Memauo, 2nuyepuH, 3amauu 2, 4%,
onpedensimes npunaone | c. 88,
JHCHOCMb 8eUlecme K
31 2 Henens [Tonyuenue crimpToB. PA3NUYHBIM KLACCAM §21, 3amaua 3,
STHBapsI [Ipumenenue. Pemenue Op2anuyecKux c.88
3a1ad. coeouHeHUl,
Xxapaxkmepuzoeams
obwue xumuyecKkue
32 2 Henensa I'eneTnueckas cBA3b ceoticmea [ToB.§20-21,
STHBAps PEACIbHBIX OpcanHu4ecKux CXEMBI
OJJHOQTOMHBIX CIIMPTOB C coedunenutl; IIPEBpaLCHUI
YIJIEBOAOPOJAMHU. ymembo ymp.14,15%*
00BACHAMb 3A8UCUMOC
Mb CEOUCME 8eujecms
33 3 Hemens MHOroaroMHbl€ CHUPTHI. om ux cocmasa u §22, ynp.4 u
STHBaps OTHIICHTITNKOIIb, CMPOEHUA, 6*, 3amaun 3 u
ruiepud. CBOICTBa, cocmasisime ypasHenu | 2% ¢ 92
TIPUMEHEHUE. A peaxyud,
ompasicanouux
83AUMOCEA3b
34 | 3 Henensa CrpoeHue, cBoiicTBa PAa3IULHbIX KNaccos; §23, 24, ynp.3,
STHBaPS npuMeHenue (heHona. gvlosuUcame eunomessl, | 7 a), 7 G6)*,

Bzaumuoe BiusHue

6b106U2AMb cunomesbul,

3ajaun 2,3,




aTOMOB B MOJIEKYJIE Ha 00KA3b16A5 UX c.98
MIpUMEpE MOJICKYJTbI NpaABUIbHOCMb,
¢denona. TokcHIHOCTH 8naoemsv pasiudHbIMU
(dhenomna u ero Gdopmamu ycmuozo
COCTUHECHHIA. nyoOIUYHO20
8bICYNJICHUSL,
3Hamb eadcHeuwUe
gewecmea: Memanos,
SMAHON, 2IUYEPUH,
Genon;
coonrooams Th,
NpaBUIbLHO
obpawamucs ¢
peakmusamu u
1abopamopHuimM
000py008aHUEM.
Tema 7. Anvoecuownt u kemonwt (3 u)
35 | 4 nenens Anpaerunsl. CTpoeHue Opeanuzosvieamv cam | §25, Ne 3-
STHBApS MOJIEKYJIbI OCMOSIMENbHO U 5,c.105,
(dbopMmanbaeruaa. MOMUBUPOBAHHO 6010 | 3aJada
Hzomepus u NO3HABAMENbHYIO 1,c.106,
HOMEHKJIATypa oesamenbHOCmb (0m
NOCMAHOBKU yelu 00
NOJYYeHUs U OYEeHKU
pe3yibmama,.
onpeoensimo
36 4 yenensa CBoiicTBa aILIETUIOB. NPUHAONENCHOCTb §26, Neo
SIHBapsl [Monyuenue u npumenenue | sewjecms K paziudnvim | 10,c.106,
K1accam opeaHudeckux | 3amada
coeouHeHull; 3,c.106,
00BACHAMb 3A8UCUMOC
Mb CEOUCME 8eUjecms
37 1 genens ALIETOH — MPEACTABUTEND | OM UX COCMAsa u §26, 3arm. B
(espans keToHoB. CTpoeHue cmpoeHust, npupooy TeTpanu
MOJIEKYJIbL. [IpuMeHenne | XUMUYECKOU C6A3U,
cocmasnsims ypasHeHu
5 XUMUYECKUX PeaKyull;
Tema 8. Kapoonoewie kuciomet (8 u)
38 1 Henemns OIHOOCHOBHEIE Opeanuzosvieamo cam | §27, Ne 1,4,3*
dbeBpans npeiebHbIe KAPOOHOBBIE | OCMOAMENbHO U c.117, 3agaua
kucioTel. CTpoeHue momueuposanto ceoro | 4,c.106,

Mouneky. M3omepus u
HOMEHKJIATypa.

NO3HABAMENLHYIO
oesimenbHoCmb (0m




39

2 Hexensa
dheBpans

CBoiicTBa KapOOHOBBIX
kuciort. [lonyyenue u
IIPUMEHEHNE

40

2 "Hexensa
(beBpans

Kpatkue cBenenus o
HenpeenbHbIX KapOOHO-
BBIX KHCJIOTaX.
I'eneTnueckas CBA3b
KapOOHOBBIX KHUCIIOT C
JIPYTUMU KJIaCCaMU
OpraHUYECKHUX
COCIUHECHUI

41

3 Henens
dheBpans

IlpakTnyeckasi
padoraNe3. [Tonyuenue u

CBOICTBa KapOOHOBBIX
KUCJIOT

42

3 Henens
beBpans

IIpakTnyeckas
padoraNe4. Penenue

OKCIICPUMCHTAJIbHBIX
3ala4 Ha pacClioO3HaBaHHUC
OpTraHN4Y€CKUX BCIICCTB

43

4 yenensa
(deBpans

[ToBTOpenue u 06001IEHNE
Matepuaina Tem: « CiupTsl
1 (eHONbl ATbACTHIBI U
keToHbl KapOboHoBbIE
KHUCIIOTBDY.

44

4 genensa
dbeBpans

Koumponwvnas paooma
Ne3 o temam: «CriupTsl U
(heHoIbl. ATBICTHIBI
keToHbl. KapOoHOBBIE
KHCIIOTBD).

45

1 genens
MapT

AHanu3 pe3yabTaToB K/p
Ne3.
Pemenue 3agau.

NOCMAaHOBKU yeau 00
NOLYYEHUsL U OYeHKU
pe3yiemama,.
onpeoensimo
NPUHAONIEHCHOCTD
gewecms K pasiuiHbiM
KAACCAM OP2AHUYECKUX
COeOUuHeHUll,
00BACHAMb 3A8UCUMOC
Mb C8OUCME 6 - 8 OM UX
cocmasa u cmpoenus,
npuUpooy Xumu4ecko
CeA3U;

CcOCMagisime ypaeHeHu
5 XUMUYECKUX PeaKyutl;
UCNONL308AMb INEMEH
Mbl NPUYUHHO-
C1e0CmMBeHH020 U
CMPYKMYPHO-
PYHKYUOHATBHO2O
ananuza ons
onpeoeneHus
CYWHOCMHBIX
Xapaxmepucmux
uzyuaemoco oo6vekma,
yMemb UCHONIb308ANb
npuobpemenHule
3HAHUSL U YMEHUS 8
NpaKmuyeckou
oesimenbHOCmuU U
NOBCEOHEeBHOU IHCU3HU
coBepuLleHCcmeo8ams )
MeHUsL 8bINOHEHUs
XUMUYECKO20
9KCnepumMeHma ¢
cobo0eruem npasui
T5.

nepegooums ungopma
Yuro u3 mexkcma 6
maoauyy;

8naoemsv pasiudHbIMU
Gopmamu ycmHnozo
nyoOIUYHO20
BbICMYNIIEHUSL,
pewams pacyemmbvie
3a0aqu;

8b106UAMNb 2UNOME3bl
U 00KA3b18aMb
npasuIbHOCMb
paccysicoeruil.

§28, Tabnuia
11, Ne 5,7,8,9%
c.117

§29, Ne
16,17,c.118,
3agayal,4,3*
c.118

[ToBTOPUTSH §
27-29,
npasuina Th,
c.119

[ToBTOPUTH §
27-29,
npasuna Th,
c.120

IToBTOPUTSH §
25-29, mnan
IIOBTOPEHMUS B
TeTpagu

3amauu 2,5,
c.118




Tema 9. Cnoscnote r¢pupot. 2Kupet (3 u)

46 1 Henenst AHanu3 pe3yiabTaToB K/p Opeanuszosvieamos cam | § 30, No 3,7,
MapT No3. OCMOSIMENbHO U c.129
Crtpoenue u cBOICTBa MOMUBUPOBAHHO CEOIO
CJIOKHBIX 2(PHUPOB, UX NO3HABAMENbHYIO
MIPUMCHCHUE oesmenbHOCMb (om
47 2 Heaes Kupsbl, ux cTpoeHue, NOCMAHOBKU yeau 00 §31, Ne9-16,
MapT CBOICTBa U MPUMEHEHNE NONY4eHUs U OYEeHKU c.129
pe3yibmama,.
Onpeoensmo
NPUHAONENCHOCTIb
seujecme K pasiudHbim
KIACCam Opeanuyeckux
48 | 2 Henens [Mousartue o COeOUuHeHUl, §31, Tabnuna
MapT CUHTETUYECKUX MOIOIINX obvacuams 3asucumoc | 12, ¢. 127
cpenctrax. [IpaBmiia mMb CEOUCME 6 - 8 OM UX
0€30MacHOTo OOpaIlleHUs] | COCMAsA U CMpPOeHUs,
CO CpeaCcTBaMU OBITOBOM npUPOOy XUMUYECKOU
XUMHH ces13,
coOCmassims ypagHeHu
5 XUMUYECKUX PeaKyutl;
UCNONIb308AMb JJIeMEH
Mol NPUYUHHO-
CNe0CmMBeHH020 U
CMPYKMypHO-
@DYHKYUOHATLHO2O
ananuza ons
onpeoeneHus
CYUWHOCMHBIX
Xapakmepucmux
usyuaemozo oovekma
Tema 10. Yzneeoowt (7 u)
49 3 Hemens Tmroko3a. Crtpoenne | Opeanusosvieams cam | §32, Ne 3 c.
MapT MOJIEKyTbl.  M3oMepusi. | OCMOAMENbHO U 146
dusndeckue CBOWCTBA U | MOMUBUPOBAHHO CEOIO
HaXOXJICHUE B IIPUPOJIE. nosnagamenbHyo
oesimenbHoCmb (Om
NOCMAHOBKU yeau 00
NOJIy4eHUs U OYeHKU
50 | 3 wenens XuMmuveckue CBOMCTBa ]; z;);ﬂabzzzg) ' § 32, Ne 6,7,8,
MapT r0Ko3bl. [IpuMenenue. HDUHAOTEACHOCTD c. 146,
eeulecme K pasiuyHvim Tabmamia 13, c.
KIAccam Opeanuyeckux 135
COCOUHCHUTL;
51 1 Henens Caxapo3za. Haxoxnenue B §33, No 13,14,

anpens

npupose. CBONCTBA,

00BACHAMb 3A6UCUMOC

c. 146, 3agaun




IPUMCHCHHUC

52

1 genens
anpes

Kpaxman, ero ctpoenue,
XUMHUYECKHE CBOMCTBA,
MIpUMEHEHHE.

53

2 "Hexensa
amnpes

[emrono3a, ee ctpoeHUE
U XMMHUYECKUE CBOUCTBA.

54

2 "Hexensa
amnpens

[IpuMeHeHue 1eITF0I03bI.
AneraTHOE BOJIOKHO.

55

3 genens
amnpens

IIpakTHyeckas padora
NeS. Peenne skcnepu-
MEHTaJIbHBIX 33734 Ha
MOJIyYEHHE U paclo3Ha-
BaHHE OPTraHUYECKUX
BEIIECTB.

Mb C8OUCME 6 - 8 OM UX
coCmasa u cmpoenus,
npUpooy XumMu4ecko
ces3u;

€cOCMaegnAms ypaeHeHu
S XUMUYECKUX PeaKyull;
UCNONb306AMb INEMEH
Mbl NPUYUHHO-
C1e0CmBeHH020 U
CMPYKMYPHO-
@PYHKYUOHANLHO20
amanuza ons
onpeoeneHus
CYWHOCMHBIX
xapakmepucmux
uzyuaemoco

obvexma, nepeoasamo
cooeparcanus
ungopmayuu
a0eKeamuo
nocmasienHou yeuu
(corcamo, nosro,
8b100POYHO).

yMemb UCNONIb308ANb
npuobpemenHvle
3HAHUSL U YMEHUS 8
npaKmuyeckou
oesmenbHOCuU U
NOBCEOHeBHOU IHCU3HU
coBepuIleHCcmeo8ams )
MeHUsL 8bINONHEeHUs
XUMUYECKO20
9KCnepumMeHma ¢
cob00eruem npasui
Th.

nepegooums ungopma
Yuro U3 mexkcma 6
maoauyy;

3HamMb BaxcHeuuue
seujecmsa Molid,
a¢hupwl, 2noKo3y,
caxaposy, Kpaxmai,
Yennono3y

1,2

§ 34, Ne 15,17,
c. 147

§35, Ne 21, c.
146-147

§35, Ne 24, c.
146-147

[ToBTOPUTSH §
32-35,
3amadal, c.149

Tema 11. Amunwvt u amunoxkucaomst (4 u)

56

3 genens
anpens

Awmunsbl. CTpoeHue u
CBOICTBa aMHUHOB
MPeACIIBHOTO PAJIA.
AHMIMH Kak
MPEACTaBUTEH apoMa-

Onpedensamov npunaoie
HCHOCMb BeUjecms K
PA3UYHbIM KIACCaM
Op2aHUYeCKUX
COeOUHeHUll

§36, Ne 3,45,
c.157




TUYECKUX AMUHOB
Bzaumnoe Bnusinue
aTOMOB B MOJIEKYJIE Ha
MPUMEPE MOJIEKYJIbI
anuivHa. CBOMCTBA
aHwiHa. [Ipumenenue.

3HAMb XUMUYECKUe
CB0UCMBA OCHOBHBIX
K1ACCO8 OP2AHUYECKUX
coeouHenull;

yMemyb UCNONIb308AMb
npuobpemenHuvle
3HAHUS U YMEHUs 8
NPaKmu4ecKkou
oesimenbHOCmU U
NOBCECOHEBHOT IHCUSHU

57 4 nenens AMUHOKHCIIOTHI, UX §37, Ne 11,13,
arnpens CTpOEHUE, U30MEPUS U c.157
CBOMCTBA. AMHUHOKHUCIIOTBI
Kak aM(poTepHbIe
OpraHUYECKUE
COCTMHCHHS.
58 4 Henens I'eneTnueckas cBI3b §37, Ne 5,
anpens AMHUHOKHUCIIOT C IPYTUMU 3amaunl,3,
KJIaCCaMH OPTaHUYECKHUX c.158
coenuHeHuil. Pemenne
pacYeTHBIX 3a]a4
59 1 Hemens O0001IeHnEe 1 [ToBTOPUTH
Mas HOBTOPEHHE I10 TEMaM: §32-37, ren.
«CrnoxHble 2PUPHI. CBSI3U
Kupsl. YrneBons!.
AMUHBI 1
AMHUHOKHCIIOTBI».
Tema 12. benxu (3 u)
60 1 Henens benku — npupoHbie Buamo 6enxu; § 38, Ne 4,5,
Mast noauMmepbl. CoctaB u xumuveckue ceoucmea | c.162
CTpOCHHE OEKOB OCHOBHbIX K1ACCO8
OpeanuyecKux
COeOUuHeHUll,
00BACHAMb 3A8UCUMOC
Mmb C8OLUCME geujecms
61 2 Henens CBoiicTBa OEIKOB. om ux cocmaea u § 38, Ne 6-8,
Mas [IpeBpaienue GeNKOB B cmpoeHus; c.162
opraHusme. Y Clexu B yMemb UCNOIb308AMb
W3YYCHHUH U CUHTE3E npuobpemenHule
0enKkoB. XuUMUs 1 SHAHUSL U YMEHUS 8
3I0POBBE YETIOBEKA. NpaKmuyeckou

JlekapcTga.

oesamenbHoOCuy U
N068CEOHEBHOU IHCUHU
OYEeHUBAMb U KOPPeKm




upoeams ceoe

62 2 Henens ITonsThe 00 | nosedenue 6 § 39,4041
Mast a30TCOCPIKAIINX OKpydHCcaroueli cpeoe,
TeTePOLIMKIIMICCKUX  CO- | 6bINOIHAMD 6
CAMHCHUSAX. NpaKmuyeckou
oesimeslbHOCmU U 8
NOBCEOHEBHOLL HCUHU
9KONO2UHECKUX
mpebogarutl
Tema 13. Cunmemuueckue noaumeput (8 u)
63 3 Henens Ilonstue o Onpedensimo: npunaon | §42, Ne 1,24, c
Mas BBICOKOMOJIEKYJISIPHBIX EICHOCMb Beulecme K 176
COCTMHCHUSX, PA3UUHbIM KIACCaM
3aBUCUMOCTh UX CBOWCTB | Opeanuyueckux
oT ctpoeHusi. OCHOBHBIE CcOoeouHeHUl,
METOJIbI CHHTE3a 3HAMb XUMUYECKUue
MOJINMEPOB CB0UICMBA OCHOBHBIX
K1ACCO8 OPeaHU4ecKux
coeouHenull,
yMembsb UCNONIb308AMb
npuobpemenHuvle
64 3 "Hemens Knaccudukanus SHAHUS U YMEHUs 8 §42, Ne 5-9,
Mast I1acTMacc. NpaKmuyeckou c.176
TepMornuiacTu4yHbIE oesimenbHOCm,
nosimMepsl. [lonmaTunen. | oyenusams céou
[Monumnponunexn yuebOHble 00CMUNCEeHU,
COOMHOCUMb
NPUTLOJHCEHHDBLE Y CUTNUSL
C NOJYYeHHbIMU
pe3yibmamamu ceoell
65 4 Henens CuHTETUUECKUE KayuyKu. | OesmenvHocmu cosepul | § 43, No 1-6,
Mast Crpoenue, cBOICTBa, EHCMBO08AMb YMEHUS. c.182
MOJTy9YCHUE U TIPUMEHEHHE | 6bINOJIHEHUs
CHHTETHYCCKHE BOJIOKHA. | XUMUHECKO20
Kanpon. JIaBcan 9KCnepumenma c
cob00eruem npasui
Th.
66 IIpakTnueckas padora § 43
Ne6. Pacriosnasanue
IJJACTMACC U BOJIOKOH
67 O6o0mmeHue u C.184




MIOBTOPEHHE MaTepHrana
TeM: «Cl0KHbIE YQUPHI.
XKupsl. YrieBoasl.

AMUHBI 1 aMIAHOKHCITOTEI.

beaxu. BMCy.

68

Hrorosast KOHTpOIbHAS
pabota Ne4 o Temam:
«Kucnopoacoaepxaiue
OpraHUYeCKHe
COCIMHEHUS,
«A3oTcoaepxaniye op-

TAaHNYCCKHUEC COCIVHCHU).

IToBTOPUTSH §
38-43, reH.
CBA3HU

69

O060011eHre 3HAHUH 110
Kypcy OpraHu4ecKoi Xu-
muu. Opranuueckas
XMMHUS, YEIOBEK U
pUpoja.

3agaua 4

70

[ToBTrOpenue. Pemenne
pacyeTHBIX 3aJa4 pa3HbIX
THUIIOB.




6. Ilepeuens yueono — memoouueckoz2o obecneuenus

1. Pymsurtuc I'.E., ®enpaman®.I". Xumus: yueOnuk ams 10 kimacca o01ieoOpa3oBaTesIbHBIX
yupexaenuit -M.; [Ipocsemenue, 2009.

2. Tlpumepnas mporpamMma cpeaHero (oaHoro) o0miero oopa3oBaHus Mo XUMHUH (0a30BBIi
YPOBEHB).
JlonotHUTEILHAS JIUTEPATYypa:

1. EpémunB.B. COopHUK 331249 ¥ yIPXKHEHHUH 110 XMMHUU: IIKOJIBHBINA Kypc - M.;000
«Mznarensckuii tom «Onmke2 1Bex»; OO0 «M3narensctBo «Mup u odpazoanue», 2005.

2. Kyssmenko H.E. Hauana XxuMuu: coBpeMeHHBIN KypcC JUIsl MOCTYTAOLIUX B BY3bl/
Kysbmenko H.E., Epémun B.B, [Tonkos B.A. - M., I ®denepatuBHas KHUroTopronast
komMmnanus, 2002.

3. Casun I'.A. Onumnuannsie 3a1anus no opranudeckoit xumun. 10-11 xnaccsl/ CaBun A -
Bosnrorpan: Yuurens, 2004.

Oobecneuenue yuawguxcs:

*  Pymsuruc. I'.E., ®enpaman®.I". Xumus: yuebnuk mist 10 knacca o0ieo0pa3oBaTeabHbIX
yupexaenuit -M.; IIpocsemenue, 2009.

* bubnnoTeka Hay4HO- TIOMYJISIPHBIX M3IaHUH IS TOTYYSHHS JOTTOTHUTEITBHOM
UH(OPMALIUY 110 TIpeIMeTy (B KaOWHETe U B IIKOJIBHON ONOIHOTEKE).

7.Mamepuaﬂbno-mexnuue(:xoe obecneuenue oﬁpa306ameﬂbuozo npovecca

Ileuammnvie nocoousn

KoMmuieKkT nopTpeToB y4eHbIX-XUMHKOB

Cepus cnpaBouHbIx Tabnui no xumun («Ilepnonuueckas cucrtema xumuueckux snementon JI.M.
MenneneeBay, «PacTBOpUMOCTb cOJIeH, KHUCIOT U OCHOBAHUHN B BOAE», «DNEKTPOXUMUUYECKUHN Pl
HanpspKeHUuH MetannoB», «OKpacka HHANKATOPOB B PA3JIMYHBIX CPEAAX»).

Cepust MHCTPYKTHUBHBIX TaOJIHUI] IO XUMHUH

Cepus Tabau1l IO HEOPTaHUYECKON XUMUN

Texnuueckue cpeocmea ooyuenus KoMnbroTep
Yueono-npaxmuueckoe u yueono-nabopamopnoe ooopyoosanue
Mooenu
¢ Halop kpucTaNIMYeCcCKUX PENIeTOK: aimasa, rpadura, moBapeHHOMH COJIH
* Habop mopeneit — anmuivKanuil 1 WUTIOCTPALUU TUIIOB XUMHUYECKUX PeaKIni
* HabGop nns MoaenupoBaHus SJIEKTPOHHOTO CTPOCHHS aTOMOB JIEMEHTOB
Hamypanvnvle 06veKkmol, KoeKyuu.
Peaxkmueunt
Iloopo6nuiii nepeuens 6 nacnopme 1a60pamopuu XUMuu



ITPUJIOXXEHUE

1. Temsl HpOCKTHOI\/'I M HUCCIIEI0BATEIbCKON AEITEIbHOCTH.

1) Bo3ayx, KOTOPBIM MBI JBIIIUM

2) Bopna, KOTOpYIO MBI IbEM

3) OuwncTKa ¥ UCHOJIB30BAHNUE CTOUHBIX BOJ

4) Xwumus 1 nuuia

5) Caxapa B mpoayKTax MUTaHUS

6) VYrieBojbl U UX POJb U 3HAYEHUE B JKU3HU YEJIOBEKA.

7) PanumonanbHOE MUTaHUE (BUTAMHHBI U MUKPOAJIEMEHTHI) .

8) Pa3BuTHe nuuieBoi MPOMBIIIIICHHOCTH.

9) Hcnonb3oBaHue OBITOBBIX OTXOJIOB.

10) ButamuHbBI ¥ X POJIb B )KU3HECSATEILHOCTH YEJIOBEKA.

11) lebuuut 1eMEeHTOB ¥ BHEITHOCTb.

12) IlpupoaHble HCTOYHHUKH YIJIEBOAOPOIOB U MEPCIEKTUBBI Pa3BUTHUS
HedTenepepadaThIBAIOIIEH TPOMBIIIJICHHOCTH.

13) 'uruennyeckne CBOMCTBAa HEKOTOPHIX MOIOIIUX CPENICTB.

14) Motolye 1 YUCTSILIUE CPENICTBA.

15) breck u cusna 310pOBBIX BOJIOC (C TOYKU 3PEHUS XUMHUKA) .

16) I'mruennveckue u KOCMETHYECKHE CPE/ICTBA.

17) CpencrBa yxona 3a 3ybamu.

18) Xumus u kpacota.

19) Xumust u rurueHa.

20) Mun3apas npeaynpexjaer: «KypeHue ornacHo AJs Ballero 370pOBbs»

21) IlpoTrBouH(DEKIIMOHHBIE CPEICTBA.

22) IIpoTHBOBUPYCHBIE CPENICTBA.

23) AHTUOMOTUKH — MOIIIHOE OPYKHE.

24) JlomalHss anTeyka.

25) Ilonumepbl — cOBpeMEHHbIE KOHCTPYKIMOHHBIE MaTepHalIbl.

26) [Tonumepsl B IpUPOJIE U )KU3HU YETIOBEKA

27) Cpenctsa jy1st 60pbOBI ¢ OBITOBEIMH HACEKOMBIMU

28) Dkonorus [oma.

29) depMeHTHI U UX UCIIOIb30BaHKUE B OBITY M Ha IPOU3BOJICTBE.

30) [lepcrieKTUBBI Pa3BUTUS XUMUH.

2. KontposnbHbie pabOThI



Konmponvnaa paboma Ne 1 no meme «Ankanvi»

Bapuanm 1.

A 1. O6uias popMysia TOMOJIOTHYECKOTO Psijia AIKAHOB!

1) CnHZn 2)CnH2n+2 3) CnH2n—2 4) CnHZn—G
A 2. HYucno 351eMeHTOB B BellleCTBE OyTaH paBHO:

D1 2)2 3)3 4)4
A 3. 'omouoru — 370:

1) Texcan u rekcananb. 2)I'ekcaH U reKkceH.

3) bytan u neHras. 4)byTaH U MeHTHIL.
A 4. Peakuuu 3aMeNIeHUS] XapaKTePHBI IS
1)Drana. 2) IIponena. 3) byranuena. 4) IlentuHa.
A 5. CTpyKTypHBIE H30MEPHI — ITO:
1) T'ekcan u OyTtaH. 2) HuknoOyTaH U HUKIIOMPOTIaH.

3) byran u 2-mMetunOytad. 4) byTan u 2-MeTuinpomnas.
A 6. B Monekyne Kakoro BeIecTBa OTCYTCTBYIOT TT-CBSI3U :

1) Otuna. 2) U306yTaHna. 3) Orena. 4) HukiioneHTeHa.
A 7. Yucno atomoB yriepona B 5,6 11 (H. y. ) IponaHa, paBHO :
1) 5-10% 2) 1,5-10% 3)0,1-10* 4)4,5-10%
A 8. Y1ieBos0opo1, B KOTOPOM BCE aTOMBI YIIIEPOa UMEIOT SP°~THOPUIU3ALIHIO, -
1) H3o0ytan. 2) byraauen -1,3. 3) IlponuH. 4) benso.
A 9. MaccoBas 107151 Bogopoa OyaeT HauOoJbIleil B COeIMHEHNN:
1) C3Hg 2) C4H10 3) C6H6 4) C5H12

A 10. 2 -6pom- 2 -MeTwIOyTaH B3aMMOJICHCTBYET C
1) Konu. cepHoii kuciotoid.  2) Azorom.

3) XJ10pOoBOAOPOIOM. 4) T'mapokcuioM Kanus B CIIUPT. p-pe.
A 11. O6wemM (B 11, H. y.) 9TaHa, coaepsxamieit 7,224 - 10> aroMoB BOIOpO/a, paBeH:
1) 26,88 2) 13,44 3)4,48 4) 53,2

A 12. Haunbonee 01u3kie XMMHUYECKHE CBOMCTBA UMEIOT 00a BelecTBa Habopa:
1) Cynbdatsl kansuusa u mapranna (II).  2) Oran u nponas.
3) AMOKCcHIbI KPEMHUS U CEPBI. 4) DOTuIeH U aleTusIeH.

A 13. B cxeme npeBpaiieHuid 3taHoi1 — X —OyTaH BelecTBOM X sIBISETCS:
1) Byranon — 1. 2) bpomaran. 3) OraH. 4) DtuneH.

A 14. Macca (B 1) cmecH, coctositieii u3 2,24 i (1. y.) metana u 1,12 1 (H. y.) a3oTta paBHa:
D1 2)23 3)3 4) 4,6

A 15. O6mas Gpopmyia roMOJIOrHYECKOT0 psijia IUKIOATKAHOB !
1) CoHomo 2) C,Ha, 3) CaHins 4) CoHane

A 16. Peakuus otmieruieHus (3JMMUHUPOBAHUS ) HE XapaKTepHa UL :
1) Bbpompstana. 2) Ilponanomna.
3) 1,2 — nubpomdTana. 4) 2,2,3,3 — TeTpaMeTHIIATaHA.

A 17. B pe3yibrate Clieayronmx npeBpameHuii



C+H, - X; - X5 —» X5 — Xy — X5 o00pasyercss KOHEUHBIH MPOIYKT (Xs ):

1) Ilpomnan. 2) byran. 3) OraH. 4) DtuneH.
A 18. Macca (kr) TeTpaxyiopMeTaHa, MOJIy4eHHOro U3 64 Kr MeTaHa C MPaKTUYeCKUM BbIxo1oM 97,4
%, COCTaBIISIET:

1) 600 2) 300 3) 900 4) 1500
A 19. HazoBute BemiecTBo 1o MexayHapoHoit HomeHknarype MIOITAK :

CH;—- CH(CHj;) — CH, — CH;

1) 2-»stunnponan 2) 3—3THimnponax

2) 3—meTunmneHTaH 4) 2 —mMeTunOyTaH.
A 20. Macca yrieBojiopoaa (B T'), HOJIy4eHHOTo Iipu HarpeBanuu 48 r 2—6pomOyTtana ¢ 7,67 r

HaTpus, COCTABJIACT :
1) 10 2)19 3) 40 4)76

B 1. Beibepure u 3anummure 6e3 mpoOesioB 1 3amsThiX, MPU3HAKU, XapaKTEPHBIC TSI METaHa:
1) Peakuuu rugpupoBaHusl.
2) Terpasapuueckas Gpopma MOIEKYJIbL.
3) Hanuuue m — cBsI3U B MOJIEKYJIE.
4) Sp® — rubpuausanus opOUTaNIEH aTOMa yIiiepoa B MOJIEKYJIE.
5) Peakmuu ¢ raoreHoBOIOPOJAAMHU.
6) T'openue Ha BO3IyXE.

B 2. PacniosioxuTe BEeNECTBa B MOPSAKE YBEIMYEHHUS YNCIIA CBA3EH B MOJIEKYJIE, 3alIUCAaB HOMEpa
6e3 mpo0esIoB U 3aMATHIX :

1) HCIO, 2) HNO, 3) C;Hi 4) HBrO; 5) BCI;

B 3. [Ipu B3aumonelictBuu 3Tana 00beMoM 44,8 11 (H. y. ) C a30THOM KHCIIOTOM MOJIYy4YeH HUTPOITAH
Maccoii 102 r ¥ mpakTUYeCKUM BBIXOJIOM ( B MPOLEHTAX ) ......

B 4. I'maponuzom kapouna amromunus ( ALC; )nonyden meran oobemom 67,2 1 ( H. y. ). Macca
00pa3yromerocs: THAPOKCH A ATFOMUHUS COCTABJIsET ( B TpaMMax )......

B 5. YcraHoBHTE COOTBETCTBUE MEXKIY CTOJIOMKAMHU.

HasBanue O6mas dpopmyna
1) Ilenran A CHaui
2) byrun b C.Huo
3) Huknonponan B C.Hx
4) Orun I' CiHono

ﬂ CnHZn—6



Konmponvnasa paooma Ne 1 no meme «Ankanvy

Bapuanm 2.
A 1. O6mas popmyra roMOIOrHUECKOro psijia HUKIOAIKaHOB!
1) CnH2n 2) CnH2n+2 3) CnHZn—Z 4) CnH2n—6
A 2. Yucno 31€MEHTOB B BEIIECTBE IMEHTaH PaBHO:
1 2)2 3)3 4)4

A 3. I'omonoru — 3t0:
1) TI'ekcan u rexcanans 2) Ilpoman u Oyran 3) Bytan u Oyren 4)byTaH u neHTHH.
A 4. Peakuuu 3aMenieHus: XapakTepHbI 714 :

1) Drena. 2) IlponuHa. 3) byranuena. 4) [lenrana.
A 5. CTpyKTypHBIE H30MEPHI — ITO:
1) T'excan u OytaH. 2) Luxso0yTaH U LMKIIONEHTAaH.
3) byran u 2-metunOyTaH. 4) IlenTan u 2 - MeTUIOyTaH.
A 6. B MoieKysie Kakoro BeIeCTBa OTCYTCTBYIOT TT-CBSI3H :
1) Otuna. 2) byranuena. 3) Orana. 4) HukioneHTeHa.
A 7. Yucno atomoB yraepona B 11,2 1 (H. y. ) mpomnaHa, paBHoO :
1) 15-10% 2)9-10*% 3)0,3-10% 4)4,5-10%
A 8. Y1eBosopo1, B KOTOPOM BCE aTOMBI YIIIEPOIa UMEIOT SP’~THOPHUIU3ALIHIO, - 3TO
1) Ilentumn. 2) byranuen -1,3. 3)[IpomnaH. 4) benso.
A 9. MaccoBas 107151 Bogopoa OyaeT HauOoJbIleil B COeIMHEHNN:
1) C4Hg 2) C4H10 3) C6H6 4) C5H12
A 10. 2 —x70p - 2 -MeTunO0yTaH B3aUMOJCHCTBYET C
1) XnopoBoaopoaoMm. 2) Konu. cepHOli KUCTIOTOI.
3) Aszorom. 4) I'mapokcuoM HaTpHsl B CIUPTOBOM PacTBOpE.
A 11. O6beM (B uTpax, H. y.) MOPIMH MpoOlIaHa, coaepxkarueii 3,6 - 10 aroMoB Bomopoa:
1) 1,68 2) 13,4 3) 34,48 4) 53,25

A 12. Hanbonee 01u3kue XMMHUYECKUE CBOMCTBA UMEIOT 00a BelecTBa Habopa:
1) Cynbdate! kansuusa u xene3a(ll).  2)[Iponan u 6yTaH.

3) JAnokcuabpl KpeMHUS U CEPBI. 4) DOTuWIeH U aleTusIeH.
A 13. B cxeme npeBpaiieHuid 3taHoi1 — X —OyTaH BelecTBOM X sIBISETCS:
1) Byranon — 1. 2)OTeH. 3) XnoparaH. 4) OraH.
A 14. Macca ( BT ) cmecH, coctosimeit u3 1,12 1 (1. y ) Metana u 2,24 1 ( H. y.) a3oTa :
1) 1,8 2)2,3 3)3,6 4) 4,6
A 15. O6mas Gpopmyina roMOJIOrHYECKOTO PsiJia aTKaHOB:
1) CoHomo 2) C,Ha, 3) CaHans 4) CyHane
A 16. Peakuus otieruieHus (3JIMMUHUPOBAHUS) HE XapaKTepHa JJIs:
1) Xiopatana. 2) 1,2 — nuxnopaTana
3) 2,2,3,3 — TeTpamMeTUIITaHA 4) Ilponanans.

A 17. B pe3yJnibrate Cieayronmx nIpeBpameHuii
C+H, - X; - X5 —» X5— X4 — X5 o0pasyercst KOHeUHBIH TPOAYKT (Xs):
1) 1-6pomOyraH. 2) byran.



3) 2 -6pomOyTaH. 4) 2 — 6poM — 2 — METUIINIPOIIaH.

A 18. Macca (kr ) TeTpaxyiopMeTaHa, HoJIy4eHHOTo U3 32 KT MeTaHa C IPAKTUIECKUM BBIXOJI0OM
94,2 %, cocTaBJIseT :

1) 600 2) 290 3) 400 4) 150
A 19. HazoBute BemecTBo 1o MexxyHapogHo HomeHknarype MIOITAK:

CH;— CH(CH;) — CH(CH;) — CH;

1) 1,2 — numetunOyTas. 2) 3,4 — nuTUnOyTaH.

3) 3 — MeTUJITIICHTaH. 4) 3 — meTHIOyTaH.
A 20. Macca yrneBoaopo/a ( B I'), IOJIy4€HHOT0 IIpu HarpeBaHuu 129 r xjgopatana ¢ 52 r HaTpus,
COCTaBJIsIeT :

1) 105 2) 58 3) 38 4)94

B 1. BeiOepute u 3anumuTe 0e3 npoOenoB U 3arsiThIX, IPU3HAKH, XapaKTepHbIE ISl METaHa :
1) Peaxuuu rugpupoBanusl.
2) Tetpasdapuueckast Gopma MOJIEKYJIbI.
3) Hanuuue m — cBS3U B MOJIEKYJIE.
4) Sp’ — rubpuauzanus opOuTaeil aroma yriepoaa B MOJIEKYIIE.
5) Peaxmuu ¢ rajioreHOBOJIOPOJAAMHU.
6) Topenue Ha BO3mMyXE€.

B 2. Pacnionoxwute BeniecTBa B MOPsIIKE YBEIMUCHUS YHCIIa CBS3eH B MOJIEKYJIe, 3allicaB HOMepa
6e3 Tpo0esIOB U 3aISTHIX :

B 3. IIpu B3aumopeiictBuu 3taHa oobeMoM 44,8 11 (H. y. ) C @30THOI KHCIOTOW MOJIY4YEeH HUTPOITaH
Maccoit 102 r 1 mpaKTUYECKUM BBIXOJO0M ( B TIPOLICHTAX ) ......

B 4. I'unponuzom kapouna amromunus ( AL,C; )monyden metad o6bemom 67,2 11 ( H. y. ). Macca
o0pa3yronierocsi THAPOKCUIA aTIOMUHUS COCTaBIseT ( B TpaMMax )......

B 5. YcraHOBHTE COOTBETCTBUE MEKIY CTOIOMKAMHU.

HasBanue O6mas dpopmyna
1) Ilenran A CHaui
2) byrun b C.Huo
3) Huknonponan B C,Ha,
4) Otun I' CiHono

ﬂ CnHZn—6



Koumponvnasa pavoma Ne2 «Yeneeo0opoowvr» no xumuu 10 knacc.

Bapuanm 1
A1l O6mas ¢popMya apeHOB:
A. CHyy 4o, b. C,H,,. B. C,Ha, 2 I'. CiHay 6.

A2 VYraesomopon ¢ popmynoit CH;—CH; oTHOCHTCS K KiTaccy:
A. AJIKaHOB. b. Ankenos. B. AnkuHos. I'. Apenos.

A3 Uzomepowm BemiecTBa, hopmyna kotoporo CH,=CH—CH,—CH, siBiseTcs:
A.2-Metunbyren-2.  b. byren-2. B. Byran. I'. Bytun-1.

A4 TlpeaplayniyyM roMosaoroM neHTaaneHa - 1,3 spusercs:
A. byraauen-1,3. b. I'ekcaguen-1,3. B. [Iponanuen-1,2. I'. IlenTan.

AS BeH_[eCTBO, JJIA KOTOPOr'o XapaKTCpHa pCakKiud 3aMCIICHUA:

A. byran. b. byren-1. B. byrtus. I'. byranuen-1,3.
A6 BemiecTBo, 17151 KOTOPOTO HE XapakTepHa PEaKIUs THAPUPOBAHUS:
A. Ilpornen. b. Ilpoman. B. Otun. I'. Oren.
A7 ®opmyina BemniecTBa X B IIEMOYKE MPEBPAILICHUI
t +H2Ni
CH;— X — C2H4:
A. COz b. Csz. B. C3H3. T. C2H6.

A8 JIns momy4eHwust yriieBoopoa ¢ 0oJiee IITMHHON YTIIePOIHOM IEThIO MPUMEHSIOT PEAKLHUIO:
A. Bropia. b. aiinena. B. Kyuepoga. I'. MapkoBHMKOBA.

A9 (DOpMy.]'ILI BCUICCTB, BCTYIIAOIUX B pCaKIUIO APYT C APYI'OM:
A. C2H4 158 CH4 B C3Hg 158 Hz. B C6H6 )41 H20 F C2H4 158 Hz.

A10 IIpu monHOM cropanuu 1 1 razoo6pasHoro yrieBoaoposa (H.y.)
obpazoBaiioch 2 11 okcuaa yriaepona (IV). YrieBogopomaom siBisieTcs:
A.byran. b. Meran B.Ilpoman. I Oran.

B1 Hamummre ypaBHEHHsSI XUMHUUECKUX PEAKIMH [Tl CIEAYIOLUUX TPEBPALLICHHIN:
CH4 —>CH3C1 —>C2H(,—> CZHSNOQ.
Jlatime nazeanusi npooOyKkmoe peaxyuti.

B2 [ns 3-metunOyTtuHa- 1 3anummre He MeHee TpeX (GopMyIt n3omMepoB. JlaliTe Ha3BaHUE KaXI0TO
BEIIECTBA, YKAXKHUTE BUJIbI H30MEPHH.



B3 Hepe‘-II/ICJ'II/ITe obiactu MMPUMCHCHUA aJIKCHOB.

B4 Ilpu cxxuranuu 29 r yriesonopojia oopaszoBanock 88 r okcuaa yraepona (IV) u 45 r Bogpl.
BeiBeiute MoKy IsIpHYI0 (POPMYILy YIIIEBOJOPOJA.

Konmponvnas pavoma Ne2 «Yznee000opoovt» no xumuu 10 knacc.

Bapuanm 2

Al O6uas popmyiia alKaHOB:
A. CnH n+2 b. CnH2n B. CnH 2n—2. T. CnHZn—G .

A2. Yrnesopopon, popmyna koroporo CH; — C = CH,-CH; oTHOCHTCS K KI1acCy:
A. AnxanoB. b. AnkenoB. B. AnkunoB. I'. ApeHOB.

A3. H3zomepom Bemectsa, popmyna kotoporo CHy— C = C — CHs, sBastercs:
A.llentun-2. b. byran. B.byten-2. I'. Byrusn-1.

A4 Tlocnenyromum roMosoroM OyTaHa sIBISIETCSA:
A.Tl'ekcan. b.Ilponan. B.IIponen. I Ilenran.

AS BemiecTBo, 11 KOTOPOTo HE XapaKTEepPHA PEAKLIUs 3aMEIECHUS:
A.Tekcan. b, IIponan. B.Ilponen. I'. Oxran.

A6 BemecTBo, 1711 KOTOPOTO XapakTepHa PEaKIUs THAPUPOBAHUS:
A. Meran. b. IIponan.  B. IIpormes. I'. Oran.

A7 BemectBo X B LIENIOYKE NIPEBPALLEHUI
Pt, t +HCl1
C3H8 —CH2 =CH—CH3— X:
A. 1,2-luxmopnponan. b. 2,2-/luxnopnponan.  B. 2-Xnopnpomnan. I'. 1-Xiopmpomas.

A8 TlpucoennHeHNE TaIOT€HOBOAOPOIOB K HECHMMETPHYHBIM aJIKEHAM OCYIIECTBIISETCS COTJIACHO
MPaBUITY:
A. Bropma. b. 3aiiresa. B. Kyuepoga. I'. MapkoBHHKOBA.

A9 q)OpMy.HBI BCIICCTB, BCTYNAOIMUX B PECAKIIUIO APYT C APYTOM:
A. C3Hg nu 02. B C2H4 u CH4 B C4H10 nu HCI F C(,H() u HQO

A10 ITpu momHoM cropanuu 3 1 (H. y.) ra3000pa3HOro yriaeBoaopoaa oopazoBainock 3 1 (H. y.)
okcuna yraepoaa (IV). YrimeBogopoaom sBisieTcs:
A.byran. b.Meran. B.IIponan. [I'.Oran.

B1 Hamummure ypaBHEHHsSI XUMHUYECKHUX PEAKLMN ISl CIEAYIOLUX TPEBPALLICHHN:
CﬂCz-’ C2H2 —>C5H6 —>C6H5N02.
atime nazeanus npooykmos peaxyutl.

B2 Jnsa 6yraguena-1,3 3anummure He MeHee Tpex Gopmyi u3oMepoB. JlaiiTe Ha3BaHUS KaKI0Tro
BELIECTBA, YKAXKHUTE BHUJIbI U30MEPHH.



B3. Ilepeuncnure 061acTy IPUMEHEHUSI aJIKAHOB.

B4. BeiBeaure MonekyisipHyro (opMyily yrieBOAOPOAa, MaccoBas 0 YIJIepoja B KOTOPOM
cocrasiseT 83,3%. OTHocuTeNbHAs IJIOTHOCTD [1aPOB 3TOr0 BELECTBA 110 BOAOPOAY paBHa 29.

Koumponvnasa paooma Ne 3 10 knacc

Bapuanm 1.

1. BemectBo, cooTrBercTBYMOIIEE 00tIei popmyne C,(H,0),, oTHOCHTCS K Kiaccy:
A.AmpnerunoB. b. YrineBomos. B. CnmproB. [I'. KapOOHOBBIX KHCIIOT.

2. BemecTBo, sBISOIIEECS H30MEPOM MPOTIAHAS:
A. IlponanoH. b. IIpomanon— 1. B.IIponanoBas kucnora. [I'. Mertunistanoar.
3. ®opmyna BemiecTBa ¢ HanboJee IPKO BHIPAKEHHBIMU KHUCIOTHBIMH CBOWCTBAMU:
A.CH;OH. b.CH;COH. B.CH;COOH . I'.C;H;5COOH.
4. BemiectBo, 100aBIeHNE KOTOPOTO CMEIIAET PABHOBECUE B CHCTEME

CH;COOH +CH;0H+«+ CH3;COOCH; + H,O B ctopony mpoiykToB peakuuu: A. Bona.
b.I'mapokcun Hatpusi. B. Metmmaranoar. I'.CepHas kucimoTa (KOHIL. ).
5. BemecTBo, 7151 KOTOPOTO HEBO3MOXKHA PEAKIUS «CePeOPSHOTO 3epKalay:
A. I'moxko3a b. Meranans. B. Meranosn. 1. MeranoBas kuciora.
6. Onpenenure GhopMyIibl BemecTB X ¥ Y B IIEMIOYKE NMPEBPAIICHUH:

+NaOH + CuO

CHsCl — X — Y. CBemectBoM Y MOXKET pearupoBaTh:
A. Boga. b. I'mapokcua meaum (II). B. I'mapokcun Hatpus. I'. Xnopun sxenesa (111).
7. Bun rubpuau3anyu 3JIeKTPOHHBIX OpOUTalieil aToMa yriepo/ia B BellecTse, hopmyna
kotoporo CH;OH:

A. sp3 b. .sp2 B. sp. I'. He rubpunusuposas.

8.BeriecTBo, MEX1y MOJIEKYJIaMU KOTOPOTO CYIIECTBYET BOAOPOIHAS CBS3b:

A.byran. b. byranon—1. B. Bbyranon—2. I'. MerunbyraHoar.
9. ®opmyna peakTrBa JUIsl pacClO3HaBaHUSI MHOTOATOMHBIX CITUPTOB:

A.CuO. b.Cu(OH), B.Ag,O(amm. p-p). I FeCls(p-p).
10. CrimpT, ipu peakiuu 321 KOTOPOro ¢ M30BITKOM HaTpus BeiaenseTcs 11,211 Bogopoaa, -3To:
A.byranon—1. b.Meranon. B.IIponmanon—1.  I'. Dranos.

11. CoctaBbTe ypaBHEHUS PEAKIMM 110 MIPUBEAEHHON CXEME U YKAXKUTE yCIOBUS MX
OCYILIECTBIICHUS:
METaH —aneTUICH—0eH301—XII0pOeH3071 —(HEHOIL.

12. CoctaBbTe CTPYKTYypHBIC (OPMYITBI OJTHOTO U30MEpa U OJHOTO TOMOJIOTA JIS
2-metunOyTanona -1. HazoBure Bce BemiecTsa.

13. C xakuMHU U3 MEePEUrCIICHHBIX BEIIECTB: TUIPOKCU HATPpHsi, OPOMOBOAOPO, HATpHii OyeT
pearupoBath 3TaHos? CoCTaBbTE YPAaBHEHHS BOZMOXKHBIX PEaKIUi U Ha30BUTE BCE BEIIECTRA.

14. CocTaBbTe cxemy noiydeHus Oytanona-2 u3 Oyrana. Haj crpenkamu mepexo1oB yKaxKuTe
YCJIOBUS OCYIIECTBIICHUS peakuuii 1 GOpMyIIbl HEOOXOAUMBIX JJISl TOTO BEIIECTB.



15. PaccuuTaiite 00b€M Bosiopoa (H.y.), HOTYYEHHOTO IIPU B3auMoeicTBuu 1,5 MOJIb MeTaHoa ¢
METAJJIMYECKUM HAaTPUEM, B3SITHIM B JOCTATOYHOM KOJIMUYECTBE, €CIIU 00bEMHAS 10JI1 BBIXOJ1a
IIPOAYKTA peakuu cocTaBisieT 85% OT TEOPETUYECKU BO3MOYKHOTO.

Konmponvnas pavoma Ne 3 10 knacc

Bapuanm 2

1. BemectBo, cootBercTByMOIIEe 001Ieit popmyne RCOOH, oTHocuTCs K Kiaccy:
A. AnpnerunioB.  b. Kap6oHOBBIX KHCTOT. B. CnupTos. I'. YrneBonos.
2. BemecTBo, SBISIOLIEECS U30MEPOM YKCYCHOW KHCIIOTBI:
A. XnopykcycHas kuciota. b. Dtanon. B. Jlumerunossrii a¢up. I'. Metunmeranoar.
3. ®opmyna BemiecTBa ¢ HanboJee APKO BEIPAKEHHBIMU KUCIOTHBIMU CBOUCTBAMM:
A.C,H;0OH. b.CHsOH. B. CH;COOH . I'.CysH;,COOH.
4. BemiectBo, 100aBiieHNE KOTOPOrO CMEIIAET PaBHOBECHE B CHCTEME
CH;CH,OH+ HBr <> CH3CH,OH +H,O B cTOpoHYy NpOJlyKTOB peakLuu:
A. bpomoBonopona. b. I'mapokcun Hatpusi.  B. Cepnas kucnora. ['. Dtanodn.

5. BemiectBo, 17151 KOTOPOr0o HEBO3MOKHA peakius ¢ ruapokcuaom meau (11):

A. I'moxko3a b. DTanains. B. Dranou. I'. OTuneHrnuKonb.
6. Onpenenure Gopmysibl BemecTB X U Y B LIETIOYKE MTPEBPAIICHHIA:

+ HQO + HQO,Hg2+
CaC,— X — Y.CsgemectBoM Y MOXET pearupoBath:
A.Bogna. b.T'ugpokcun menu (II). B. I'mapokcun Hatpus. I'. Xmopun xenesa (I11).
7. Bua rubpunusanuu 3JIeKTPOHHBIX OpOuTaliell aToma yriepojaa, OTMEYEHHOTO
3BE3]10YKOM B BellecTse, popmyia kotoporo CH;C OH:
A. sp3 b. .sp2 B. sp. I'. He rubpunusupoBaH.
8. BemecTBo, MEXy MOJIEKYJIaMU KOTOPOT'O CYILIECTBYET BOAOPOJHAS CBS3b:

A. Anerunes. b. benzou. B. YkcycHas kuciora. I'. DTunen.
9. ®opmyna peakTuBa Ul pacllO3HABAHUS aJIbJAECTUI0B:
A. CuO. b.Br,(p-p). B.AgO(amm. p-p). I'. FeCls(p-p).

10. Crupt, 13 1 MOJIb KOTOPOTO IPU AETHIpATALK 00pa3yeTcst 42T 3TUIEHOBOIO
yraepoaa:
A. byranon — 1. b. Meranom. B. IIponanoin — 1. I'. Oranou.

11. CoctaBbTe ypaBHEHUS PEAKLMN 110 IPUBEAEHHON CXEME U YKA)XKUTE YCIOBUS UX
OCYILECTBIICHUS:
areTaT HaTpUsi— MeTaH— XJOpMeTaH— METaHOJI— JUMETHIIOBBIN 3up.

12. Jlns mpomnaHaiisi COCTaBbTE CTPYKTYPHbIE (POPMYJIBI OTHOTO H30MEpa U OJITHOTO
roMOJIOTa ¥ HA30BUTE ATU BEILECTBA.

13. C xakuMH U3 NEPEUrCIICHHbIX BEIECTB: TUIPOKCU] HATpusi, OpOMHas BOJa,
JUMETWIOBBIN 3gup Oynet pearupoBath (eHoa? CocTaBbTe ypaBHEHUSI BO3MOXKHBIX PEAKLIUH.

HazoBure Bce Bemiectsa.

14. CocraBbTe cxemy noiyueHus ¢peHosa u3 6enszona. Hang crpenkamu nepexogoB yKaxuTe



YCIIOBHS OCYIIECTBIICHUS peakuii v GopMysIbl HEOOXOJUMBIX IJIsl 3TOTO BELIECTB.
15. PaccuuTaiite Maccy cia0XKHOT0 3(hupa, HOIy4eHHOro B pe3ynbrate peakiuu 0,5 Mosb

YKCYCHOM KHCJIOTBI C TAKUM K€ KOJIMYECTBOM BEILECTBA METAHOJIA, €CIIM MaccoBas JA0JIs
IpOoAyKTa peakuuu coctaBisieT 60% OT TEOPETUYECKU BO3MOKHOTO.

Hmozo6aa konmpoavnaa paboma no opcanuuecxkou xumuu 10 knacc

Bapuanm 1
A 1. Obmas popmyiia aTKMHOB:
1) C, Ha, 2) CHanea 3) C.Hano 4) C;.Hans
A 2. Hazpanwue BemiectBa, ¢popmyia kotoporo CH3 — CH2 — CH (CH;)— C=CH
1) rexcuH -1 3) 3-meTmirekcus-1
2) 3-MeTuineHTuH-1 4) 3-meTuineHTuH-4

A 3. Bun ruGpunuzanuu 3JIeKTPOHHBIX OpOuTaliell aToMa yriepoaa, 0003HAYEHHOTO 3BE3I0UKOMN B
Bemectse, popmyna koroporo CH,= C+= CH,

1) sp3 2) sp2 3)sp 4) He ruOpPUIN3UPOBAH
A 4. B MoJieKyJiax KaKoro BEIIECTBA OTCYTCTBYIOT TT-CBSI3H?
1) aTrHa 2) n3obyraHa 3) sTeHa 4) UMKIIOTIEHTaHa

A 5. 'oMmosioramu sIBISIOTCA:
1) meTaHon u peHon 3) IIMUEpUH U 3TUIICHTIINKOIIb
2) 6yTtuH-2 u OyTeH-2 4) 2-MeTUINPOIIEH U 2-METHINIEHTEH

A 6. 3oMepamu ABIISIOTCA:
1) Gen3omn u Tomyon 3) ykcycHasi KHCJIOTa U 3THiIpopmMuar
2) 3TaHON U JUMETHUIIOBBIN YPUp 4) staHon u peHon

A 7. Okpacka cMecH riaunepuHa ¢ ruapokcuaom meau (1)
1) rony6as 2) SIpKO CUHSA 3) xpacHast  4) ¢puoneroas

A 8. AHWIVH U3 HUTPOOCH30JIa MOKHO ITOJIYYHTh TTPH MIOMOIIU PEAKIIHH:
1) Bropua 2) 3uHnHa 3) KyuepoBa 4) JlebeneBa

A 9. Kakue BeniecTBa MOKHO UCIIOJIb30BaTh ISl IOCIIEA0BATEILHOIO OCYILIECTBJIEHUS
CIEQYIOLIUX MPEBPALLICHUI
CszCl — C2H50H — C2H5ON3.

1) KOH, NaCl 2) HOH, NaOH 3) KOH,Na 4) O,,Na
A 10. O6bEM yriieKkucoro rasa, 00pa3zoBaBILUIiCs IPU FOPEHUH 2 J1 OyTaHa
)2n 2)8n 3)5n 4)4 n

b 1. YcraHoBuTe COOTBETCTBUE MEKy MOJICKYIISIPHON (hOPMYIIO OpraHuIeCcKOro
BEILIECTBA U KJIACCOM, K KOTOPOMY OHO OTHOCHUTCS
A) C5H1005 1) AJIKUHBbI
b) CsHs 2) apeHsl
B) CsHyo 3) yrieBosl



I C,H;,0 4) npoctbie 3GupsI
5) MHOrOaTOMHbBIE CLIUPTHI

b 2. ®enon pearupyer ¢

1) kucnoposiom

2) 6eH3010M

3) TUAPOKCHUIOM HATPHS

4) XJIOPOBOIOPOAOM

5) Hatpuem

6) oxcuaom kpemuus (IV)

b 3. U nns sTuiena, u uist 0eH301a XapaKTepHbl
1) peakuus ruAPUPOBAHUS
2) HaIU4Yue TOJIBKO TM-CBSA3EH B MOJIEKYIax
3) sp2-rubpuau3aiys aToMOB YIJIepoAa B MOJIEKyJIax
4) BbICOKasi paCTBOPUMOCTH B BOJIE
5) B3auMOAEHCTBUE C aMMHAaYHBIM pacTBOpoM okcuaa cepedpa (1)
6) TropeHue Ha BO3IyXe

b 4. MonekynsipHast popmyiia yriieBo1opoJia, MaccoBas A0Jis yriepoja B Kotopom 83,3%, a
OTHOCHUTEJIbHAS IUIOTHOCTH IapOB 10 BOAOpoay 36

C 1. Hatumure YpaBHCHUA peaKuHﬁ, C IIOMOMIBIO KOTOPBIX MOXKHO OCYHIECTBUTH
IIPEBpAIICHHUA 110 CXEME
CaC2 — C2H2 — C(,H@ — C(,H5N02 — C6H5NH2

I
C2H4 d C2H5OH

C 2. PaccuuraiiTe Maccy CI0XXHOT0 3(upa, MOIy4eHHOro npu B3aumoeictsuu 46r 50% pactBopa
MYpPaBbUHOMN KUCJIOTHI U 3TUJIOBOTIO CIIUPTA, €CJIM BBIXOJ NPOAyKTa peakiuu coctasiser 80% ot
TEOPETUYECKH BO3MOYKHOTIO.



Hmozo06aa konmpoavnaa paboma no opcanuuecxkou xumuu 10 knacc

Bapuanm 2

A 1. O6mas gopmyia aakaJIueHOB:
1) Cn Hzn 3) CnHzn_z
2) CnHyuiz 4) CnHa,6
A 2. HasBanue BemectBa, opmyina koroporo CH;—CH(CH;)—CH=CH—CH;
1) rexcen-2 3) 4-meTuinenTeH-2
2) 2-MeTUINEeHTeH-3 4) 4-meTunneHTuH-2
A 3. Bun ruGpunuzanuu 3JIeKTPOHHBIX OpOuTaliell aTOMOB yIiiepo/ia B MoJieKysie OeH3oja
1) sp3 2) sp2 3) sp 4) He TUOPUIN3UPOBAH
A 4. TonbKO G-CBSI3U IPUCYTCTBYIOT B MOJIEKYJIE
1) metunbensona 2) uzoOyrana 3) 2-metunOyTena-2 4) aneTuieHa

A 5. 'omoioramu sIBISIFOTCS
1) oTeH u meTaH 3) nukio0yTaH u OyTaH
2) nponaH u OyTaH 4) 5TUH U 3TeH

A 6. 3oMepamu sIBIIIOTCS
1) MeTuiIponal ¥ METUIIIPOIICH 3) MeTaH U 3TaH
2) 6yteH-1 u nenTen-1 4) metuinpornad u OyTaH

A 7. Okpacka cmecu anpaeruna ¢ ruapokcuaom meau (I1) (mpu HarpeBanun):
1) rony6ast 2) cuHss 3) xpacHast  4) ¢uoneroBas

A 8. YKCYCHBIU aJIbJICTH]T U3 alleTHIICHA MOXKHO ITOJTYYHUTh ITPHU IIOMOIIN PEAKIIHH:
1) Bropua 2) 3unnHa 3) KyuepoBa  4) Jlebenena

A 9. Kakue BeniecTBa MOKHO UCIIOJIb30BATh ISl IOCJIEA0BATEIBHOIO OCYIIECTBICHUS CIEIYOIINX
MIPEBpAILCHUI
CszOH — C2H5C1 — C4H10
1)NaCl, Na 2) HCI, Na 3) O,, Na  4) HCI, NaOH

A 10. O6béM KucI0poa, HEOOXOAUMBIH JUISl CKUTAHUA 2 JT METaHa
1) 2n 2)4n 3)10n 4)6n

b 1. YcraHoBUTE COOTBETCTBHE MEXy MOJICKYJISIPHOM (POpMYII0if OpraHu4ecKoOro BELIeCTBA U
KJIaCCOM, K KOTOPOMY OHO OTHOCHUTCS

A) CsHsO 1) oqHOATOMHBIE CIIUPTHI



b) C¢H 1,04 2) MHOTOATOMHBIE CITUPTHI

B) C;H:O 3) yrieBosl

I') C,HeO, 4) benonbl

5) KapOOHOBBIE KHCIIOTHI

b 2. MeraHnaiib MOKET pearupoBaTh C

1) a3orom

2) aMMHa4YHbIM pacTBOpoM okcuaa cepedpa (1)

3) dbenonom

4) Tomyonom

5) HaTpuem

6) BOIOpOAOM

b 3. U st MeTtana, ¥ U1 IPOIEeHa XapaKTePHbI
1) peakiuu OpoMUpOBaHUS
2) sp-rubpuau3anys aTOMOB yriepoja B MOJIEKyJax
3) HasM4Ke m-CBSI3EeN B MOJIEKYyJIax
4) peakuus TUAPUPOBAHUS
5) ropeHue Ha BO3IyXe
6) Mazast pacCTBOPUMOCTH B BOJIE

b 4. MonekynsipHast popmMyiia OpraHMuecKoro BELIecTBa, C MacCOBOM foiel yriepoaa 51,89%,
Bozopoaa 9,73% wu xnopa 38,38%, oTHOocHTENbHAS INIOTHOCTH €T0 MAapoB 10 BO3AYyXY 3, 19

C 1. Hatumure YpaBHCHHUA peaKuHﬁ, C IIOMOIIBIO KOTOPBIX MOKHO OCYHICCTBUTDH
IMPEBpALICHUA 110 CXEME
CzH() — C2H5C1 — CszOH — CH3COH i CH3COOH

1
C2H4 — C2H5BI'

C 2. Kakas macca stunanerata oopasyercst npu B3aumoeiictsuu 60 r 80% pacTBopa yKCycHOM
KHCIJIOTBI C STUJIOBBIM CITUPTOM, €CJIIM J0JIs1 BhIxo1a a¢upa coctasisier 90% ?



	Тема 10. Углеводы (7 часов)
	Моносахариды. Глюкоза, ее физические свойства. Строение молекулы. Равновесия в растворе глюкозы. Зависимость химических свойств глюкозы от строения молекулы. Взаимодействие с гидроксидом меди (II) при комнатной температуре и нагревании, этерификация, реакция «серебряного зеркала», гидрирование. Реакции брожения глюкозы: спиртового, молочнокислого. Глюкоза в природе. Биологическая роль глюкозы. Применение глюкозы на основе ее свойств. Фруктоза как изомер глюкозы. Сравнение строения молекул и химических свойств глюкозы и фруктозы. Фруктоза в природе и ее биологическая роль. Дисахариды. Строение дисахаридов. Восстанавливающие и невосстанавливающие дисахариды. Сахароза, лактоза, мальтоза, их строение и биологическая роль. Гидролиз дисахаридов. Промышленное получение сахарозы из природного сырья. Полисахариды. Крахмал и целлюлоза (сравнительная характеристика: строение, свойства, биологическая роль). Физические свойства полисахаридов. Химические свойства полисахаридов. Гидролиз полисахаридов. Качественная реакция на крахмал. Полисахариды в природе, их биологическая роль. Применение полисахаридов. Понятие об искусственных волокнах. Взаимодействие целлюлозы с неорганическими и карбоновыми кислотами — образование сложных эфиров. Демонстрации. Образцы углеводов и изделий из них. Взаимодействие сахарозы с гидроксидом меди (II). Реакция «серебряного зеркала» для глюкозы. Отношение растворов сахарозы и мальтозы (лактозы) к гидроксиду меди (II) при нагревании. Ознакомление с физическими свойствами целлюлозы и крахмала. Набухание целлюлозы и крахмала в воде. Лабораторные опыты. Ознакомление с физическими свойствами глюкозы. Взаимодействие глюкозы с гидроксидом меди (II) при обычных условиях и при нагревании. Взаимодействие глюкозы и сахарозы с аммиачным раствором оксида серебра. Кислотный гидролиз сахарозы. Качественная реакция на крахмал. Знакомство с коллекцией волокон. Практическая работа № 5 Решение экспериментальных задач на получение и распознавание органических веществ
	Тема 11. Амины и Аминокислоты (4 часа)
	Синтетические полимеры ( 8 часов)
	Получение искусственных полимеров, как продуктов химической модификации природного полимерного сырья. Синтетические каучуки. Искусственные волокна (ацетатный шелк, вискоза), их свойства и применение Получение синтетических полимеров реакциями полимеризации и поликонденсации. Структура полимеров: линейная, разветвленная, пространственная. Представители синтетических пластмасс: полиэтилен низкого и высокого давления, полипропилен и поливинилхлорид. Синтетические волокна: лавсан, нитрон, капрон. Демонстрации: Коллекция искусственных волокон. Распознавание волокон по отношению к нагреванию и хим. реактивам. Коллекция пластмасс и изделий из них. Коллекция синтетических волокон. Распознавание волокон по отношению к нагреванию и хим. реактивам.

