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YUYEBHAS ITIPOI'PAMMA 110 YYEBHOMY IIPEMETY
«XUMMUS»

JJI X - XTI KIIACCOB Y‘IPE)KI[EHI/Iﬁ OBPA30OBAHMUISI,
PEAJIN3YIOIINUX OBPA3OBATEJIBHBIE ITPOI'PAMMBI OBHIETI'O
CPEJHEI'O OBPA30BAHUS
C PYCCKUM SA3BIKOM OBYUYEHMUSA U BOCIIUTAHUS
(HOBBIHIEHHbel YPOBEHD)

I'JIABA 1
OBIIUE ITOJOKEHUSA

1. Hacrosimasi yueOHasi mporpamMma Mo ydeOHOMY MpeaMeTy «XHUMUs
(mamee - yueOHasi mporpaMma) MpeaHa3HaueHa JUIsl U3yYeHUSI Ha MOBBIIICHHOM

ypoBHE yueOHOTO mpeamera «Xumusi» B X — XI kiaccax yupexaeHui
oOpa3oBaHMs, pealn3yIOIMX 00pa3oBaTelbHbIE MPOTPAMMBI OOIIETO CPETHETO
oOpa3oBaHusl.

2. Hacrosmas yyebHas mporpamma paccurtana Ha 140 gacoB (4 vaca B
Heneno) B X knacce u 136 yacoB (4 yaca B Heaento) B XI kiacce. PesepBHoe
BpeMs - 4 yaca B X u XI kmaccax.

3. Llenu u3yyenus yueOHoro npeamera «Xumusi» B X — XI kiaccax:

dbopMHUpPOBAHUE CHCTEMBI XUMUUYECKUX 3HAHUW W OMbBITA WX MPUMEHEHUS,
oOecIeunBaroIieil MOHMMaHUE €CTECTBEHHOHAYYHOW KapTHUHBI MUPA, aKTUBHYIO
aJanTaluio B COUMyMe U 0€30MacHOe MOBEAEHUE, TOTOBHOCTh K MPOAOJIKEHUIO
o0pa3oBaHMs Ha TMOCJIEAYIOIMIUX YPOBHSIX M CTYMNEHSX MNpo(ecCHOHaTbHOTO
o0Opa3oBaHus;

dbopMUpOBaHHE  COIMATBLHO 3HAYMMBIX  IIEHHOCTHBIX  OpPHEHTAIIUM,
BKJIFOYAIOLIUX OOLIEKYJIbTYPHOE U JMYHOCTHOE Pa3BUTHE YUAIIUXCs, OCOZHAHUE
IIEHHOCTH TMMOJy4aeMOro XUMHUYECKOTO 00pa30BaHusl, 9yBCTBA OTBETCTBEHHOCTH



U TIATPUOTHU3MA, COIMATIbHYI0 MOOMJIBHOCTh M CLIOCOOHOCTH aJanTUPOBAThCS B
Pa3HbBIX )KU3HEHHBIX CUTYaIIUsIX.

4. 3anaun yueoHoro npeamera « Xumus» B X — XI knaccax:

GbopMHUpPOBAHUE CUCTEMHBIX XUMHUYECKUX 3HAHUMN, CO3/IAIOIIUX OCHOBY JJISI
HEMPEPHIBHOIO 00pa30BaHMs U caMOOOpa30BaHMs Ha BCEX 3Tamax oOydeHHs U
npeacTosen npoheccCuoHanbHON AEATENbHOCTH;

dbopMUpOBaHUE U PA3BUTHE KIIFOYEBBIX, OOIIETPEIMETHBIX U MPEIMETHO-
CHEIHUATIbHBIX  KOMIIETEHIIMM ¢  yd4eToM  choeuupukd  XUMHUU  Kak
byHIaMEHTaIBbHON €CTeCTBEHHON HAYKH;

dbopMupoBaHHE U pa3BUTHE y yYalIUXCS COIHMAIbHO 3HAYMMBIX
OOIIEKYIBTYPHBIX U JIMYHOCTHBIX [IEHHOCTHBIX OPUEHTALINM, TTPEANOIaratoux
palMoOHaJIbHOE U 0€30TaCHOE MCIIOJIb30BAHKUE BEIIECTB B TOBCEIHEBHOMN KU3HU;

dbopMUpOBaHME  PACIIUPEHHBIX CUCTEMHBIX  XUMHUYECKUX  3HAHUM,
CO3/IAI0IINX OCHOBY JIJII HEMPEPHIBHOTO €CTECTBEHHOHAYYHOTO 00Opa30BaHUs U
npeacTosien nmpohecCHoHAIbHOMN ASSTEILHOCTH, CBI3aHHON C XUMUEH;

OpUMEHEHHWE  TOJYYEHHBIX 3HAHUW B  I[edsIX  00pa3oBaHUA U
caM000pa30BaHMs, TPHOOPETEHHUE OMbITa 0€30TTACHOT'O HCTI0JIH30BAHUS BEIIICCTB
U MaTepHalioB B TIOBCEIHEBHOW JEATEIHLHOCTH, OOECIEYeHUE KYJIbTYPHI
3I0POBOT0 00pa3a KU3HU.

5. PexoMenyembie POpMBI U METOIbI O0OYUECHUS U BOCTIUTAHUS:

TEOPETUUYECKUE 3aHATUS: Oecelbl C HCIOJb30BAHUEM WJUTHOCTPATUBHO-
JEMOHCTPAIIMOHHOTO MaTrepualia U MHTEPHET-PECYPCOB; MPOOJIEMHBIE JICKIIUH,
JIMCKYCCUU;

MPAKTUYECKUE 3aHATUS: TPAKTUYECKUE PaOOTHI, JTAOOPATOPHBIE OIBITHI,
JEMOHCTPALINH;

CaMOCTOSITEeNIbHAs pa00Ta yJaluXxcs: pEIIeHNEe PACUCTHBIX U MPAKTUYECKUX
3a/1a4, BBIMOJHEHUE HCCIEIOBATEIIbCKUX MPOEKTOB, HAMKMCAaHUE OTYETOB,
MOATOTOBKA JOKJIAJI0B Ha KOH(EPEHIINIO U IpyTHUe (OPMBI I€SITEIHLHOCTH.

[ToBbimenuto 3¢pPekTuBHOCTH mpolecca 00yueHus OyAeT crnocoOCTBOBATH
UCIIOJIb30BAHUE MYJbTUMEIUUHON TEXHUKU U DJIEKTPOHHBIX CPEJCTB O0yUCHUSI.

6. Oxumaemble pe3yiabTaThbl U3YUEHHS COJACPKAHUS y4EOHOTOo MpeaMera
«Xumus» 1o 3aBepiieHnn o0yuyenus B X — XI kiaccax:

6.1. npenmeTHbIE:

chOpPMUPOBAHHOCTh MPEACTABICHUN 00 OOBEKTUBHOCTH HAYYHOTO 3HAHUS
00 OKpYXKaloIleM MUPE; XMMUHU KaK OJJHOM U3 BAKHEUIIINX €CTECTBEHHBIX HAYK U
€e pOJU Ui Pa3BUTUS HAYYHOTO MHPOBO33PEHMS, HAYKU, TEXHUKH U
TEXHOJOT UM,

NpUOOpETeHUE OMbITa TPUMEHEHUS HAay4YHbIX METOJIOB IIO3HAHUS:
HaOJIOJICHUE XUMHUYECKUX SBJICHUW; TIPOBEJACHUE XHUMHUYECKUX OIBITOB U



MPOCTHIX SKCIIEPUMEHTAIBHBIX HCCIIEI0BAHUN;

YMEHHE aHAJIU3UPOBATh MTOTYUYECHHBIE PE3YJIbTAThI U I€JIaTh BHIBOJIbI;

chOpPMUPOBAHHOCTh TMPEACTABICHUN O palMOHATIBLHOM HCIOJb30BaHUU
IPUPOJHBIX PECYPCOB, MPOOJIEME 3arpsI3HEHUSI OKPYIKAIOIIEH Cpelbl B CBSI3U C
VICTIOJIb30BAHUEM XUMUYECKUX TEXHOJIOTUI;

c(OpMUPOBAHHOCTh YMEHUI TPOTHO3UPOBATh, aHAIM3UPOBATh U OLICHUBATh
MOCJEACTBUSL OBITOBOM W MNPOU3BOJICTBEHHON JIEATEIBbHOCTH, CBSI3aHHOU C
XUMUEH;

6.2. MeTanpeIMETHBIC:

OCBOCHHE pa3IMYHBIX GoOpM y4YeOHOM JeATeNbHOCTH (TPOBEICHUE
HKCIIEPUMEHTA U BBIMIOJHEHUE UCCIIEI0BATENIbCKUX 3aJaHui; padoTa B mape u
rpyIIie; BEICHUE TUCKYCCUH; apTyMEHTalMs CBOEH MO3UIIMHU; UHbIE (POPMBI);

pa3BUTHE YHUBEPCATBHBIX YUEOHBIX JEHCTBUM U MEXIPEIMETHBIX IOHATHIA;

YIIPAaBJIICHUE CBOEH MO3HABATEIILHOM JIESATEIBbHOCTBIO;

pa3BUTHE yMEHUW paboTaTh ¢ MH(pOpManueH, BbIACIAT, B HEW TJIABHOE;
KPUTUYECKH OLICHUBATh HH(POPMALINIO, TOTYUYEHHYIO U3 PAa3IMYHBIX HCTOUHUKOB,
I'PAMOTHO HHTEPIIPETUPOBATH U HCIIOIB30BaTh €€; OTIMYaTh CYIIECTBEHHBIC
IIPU3HAKU SIBJICHUM OT HECYLIECTBEHHBIX; BHUJETH HECKOJIBKO BapUaHTOB
perieHus: mpoOJeMbl U BBIOMpaTh HamOoJiee ONTHUMAIbHBIN; HHTETPUPOBATH
3HAHUS W3 PA3JIUYHBIX MPEIMETHBIX OO0JacTell JUisl pelIeHHs] MPaKTHYECKUX
3a/1a4;

6.3. IMYHOCTHBIE:

yOEXKIEHHOCTh B BOBMOXHOCTSAX HAYYHOTO MO3HAHMS 3aKOHOB MPUPO/IBL;

3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUAX 00 YCTPONCTBE MHpa 1 OOLIECTBA;

OCO3HAHME TYMAaHUCTUYECKOM CYIIHOCTM M HPABCTBEHHOM IIEHHOCTH
HAYYHBIX 3HAHHI; 3HAYMMOCTH OEpEKHOTO OTHOUICHUS K OKpY’Karollel cpene u
IPUPOJONOIB30BaHUIO; HEOOXOAUMOCTH Pa3yMHOTO NMPUMEHEHHUS JOCTHKEHUM
HAyK{ U TEXHOJIOTMI B MTHHOBALIMOHHOM Pa3BUTHUH OOIIECTBA;

NOHMMAHWE 3HAYMMOCTHU BIIAJICHUS JIOCTOBEPHOM HHPoOpManueit o
NEPENOBBIX JOCTHKEHUAX U OTKPBITUSAX MUPOBOM M OTEUECTBEHHOW HAYKHU;

YBAKECHHME K JCATENIM HAyKU W TEXHHMKH, BUIACHHUE HAyKH KaK JJIEMEHTA
00IIeYeIOBEYECKON KYJIbTYPHI;

TOTOBHOCTbh K NPOJOJDKCHUIO M3YYEHUs XMMHMHM Ha NOCIEAYIOIIMX JTanax
o0Opa3oBaHus U B NPO(HECCUOHATIBHOM 1eATEeIbHOCTH.

7. lloBbllieHHBIA ypoBeHb H3yudeHus xumun Ha III crymenu oOiero
CpelHero o00pa3oBaHUs OPHUEHTHUPOBAH HA NPUOOpPETEHUE YyYallUMUCA
CUCTEMHBIX XUMUYECKUX 3HAHUM U YMEHUH; oOecreueHrne pa3BUTHs CPECTBAMHU
y4eOHOro mpeaMera MNPEeAMETHBIX, METANpPeAMETHBIX U JUYHOCTHBIX
KOMITIETEHI[MH, HEOOXOIMMBIX HJisi MPOJOJDKEHUST XUMUYECKOTO 00pa3oBaHMUA,



JUYHOCTHOT'O CAMOPA3BUTHUS U TPOPECCUOHATBHOTO CAaMOOIIPEIEICHHUS.

[ToBBIIIICGHHBIM YPOBEHb H3yYCHHUS XUMHUHM BKIIOYAeT B ceOs 0Oa30BBIM
ypoBeHb. Ha TMOBBIIEHHOM YpOBHE OCYIIECTBIsSETCS Ooyiee riayOokas
MOJrOTOBKA YYAIIUXCS 34 CUET PACIIMPEHUS] TECOPETUUECKOW WHTEPHPETALNU
XMMHWYECKUX SIBIICHUW, TEPEUHS HSKCIECPUMEHTAIBHBIX M PACUETHBIX 3ajad,
BBEJICHUS YCIIOKHECHHBIX 33/1a4.

CtpykTypa HacTosIIell y4eOHOW mporpaMmbl MpPEANoJiaraeT H3y4eHUe
oprannueckoi xumuu B X kiacce. M3ydyenne yueOHOro Marepraia HaYnHAETCS
c TeMbl «BBelleHrEe B OpraHUYEeCKyI0 XUMHUIO», PACCUUTAHHOU Ha (OPMUPOBAHHE
HEOOXOAMMBIX KOMIIETEHIIUM, HANpaBiICHHBIX Ha MMOHMMAaHHUE OCHOB TEOPHUH
CTpoeHus BemiecTBa. JlanbHeiliee paccMOTpeHHE YYEOHOro MaTepuaa
0asupyeTrcs Ha CBEJCHUSX 00 DJIEKTPOHHOM CTPOEHUU aTOMOB M JICKTPOHHOU
MPUPOJIC XHUMHUYECKOW CBSI3M B MOJIEKYJIaX OPTraHUYECKHUX COCAUHCHUMU.
PaccMmaTtpuBaroTcsi CTpOo€HHME M CBOMCTBA OPraHMYECKUX BEIIECTB OCHOBHBIX
kiaccoB. llpennmaraemasi mocie0oBaT€IbHOCTh YUYEOHBIX TEM B HACTOSILIEH
y4eOHOU MpOrpaMMme IMO3BOJIAET PACKPHITh MPUHIIUI YCIOKHEHUSI CTPOSHUS U
TeHETUYECKOTO Pa3BUTHS OT YIJIEBOJOPOIOB K 00Jiee CIOKHBIM OPTraHUYECKUM
COCIUHCHUSM.

B XI kmacce usydaercs obOmass u Heopranuueckass xumus. Kypc oOmiei
XUMHU BKIIFOYAET OCHOBHBIE TTOHITHS U 3aKOHBI XUMUU; TIEPUOIMUYECKUI 3aKOH;
TEOPUID XUMHYECKOM CBA3U; 3aKOHOMEPHOCTHM MPOTEKAHUS XUMHUUYECKHX
pEeaKInil; XUMHUIO PACTBOPOB. 3aBEPIIACTCS KypC U3YUEHUEM XUMHUU 3JIEMEHTOB
Y POJIM XMMHUYECKUX BEIIECTB B KU3HU U ICATEIBHOCTH YEIIOBEKA.

[Ipy m3ydyeHuH Kypca ydaluecs 3HAKOMSATCS C 3aBUCHUMOCTBIO CBOWICTB
BEIIECTB OT KX CTPOCHUS, NPUMEHCHHUEM XUMHYECKUX COCAUHEHUUW U UX
MpPEBpAIICHUI B Pa3IMIHBIX chepax KU3HEACATEILHOCTH YeTIOBEKa.

B Hacrosimelr y4ueOHOM mporpamMme IMpeCTaBieHbl Y4eOHbIE TEMbl H
MPUMEPHOE BpEMS Ha UX U3YUCHHUE.

ConepxaHue yueOHOro mpeaMera « XUMUs» OPUEHTUPOBAHO HA OBJIAJICHUE
yYalIuMUCS ~ KOMIIETCHIIMAMH,  HEOOXOIUMBIMH i1 PallMOHAJILHOU
JIEATEIbHOCTH B MUPE BENIECTB U XUMUYECKHUX MPEBPALICHUN HA OCHOBE 3HAHUN
O CBOMCTBAaX BAXKHEWIIMX BEIIECTB, OKPYKAIONIMX YEJIOBEKA B MOBCEIHEBHOM
XKU3HU, TPUPOJE, TMPOMBIIUIEHHOCTA. (OCBOEHUE COJIEpKaHUSI Y4eOHOro
npeaMeTa «XuMUs» Tpeamnojaraet (GopMHUpOBaHHWE y YYaIIUXCS MOHUMAHUS
pOJIM XMMUM B PEIICHUW HAMOOJIEe aKTyalbHBIX MPOOJIeM, CTOSIIUX Iepe.
yenoBeuecTBOM B X XI Beke.

Jlnst Kaknod TemMbl B HACTOSIIEH y4eOHOM mporpamme OINpeesieHbl
BOIIPOCHI, MOJICKAIIUE U3YYECHHUIO, TUIIBI PACUETHBIX 3aJ]1a4, YKa3aHbl MMEPEUHU
JEMOHCTpAIMii, TEeMbl JIA0OPATOPHBIX OMBITOB W TPAKTUYECKUX PadoT,



TpebOBaHUsI K YCBOEHHIO yueOHOro marepuania. [lemarornueckomy paOOTHUKY
JTaeTcs IpaBO 3aMEHBI JEMOHCTpalMii Ha Jpyrue (paBHOIICHHBIE), OoJjee
JIOCTYNIHBIE B YCIOBUAX JI@HHOTO YupexJeHus oOpaszoBanus. [lo cBoemy
YCMOTPEHUIO  MEJarornyeckuii  pabOTHUK  MOXKET  YBEIWYUTh  YHUCIO
neMoHcTpanuii. Ilpy HamuuuM B yUYpEXKICHUU OOpa30BaHUSI MPOrPAMMHO-
amnmnapaTHOro KOMIUIEKCA C KOMILIEKTOM JaTYMKOB (MHOTO(YHKIIMOHAIbHAsS
U3MEPUTEIbHAST CUCTEMA), PEKOMEHJYETCS MPOBOJUTH JEMOHCTpAIlUU C €ro
HCITIOJIb30BAHUEM.

VYkazaHHOe B HacTosiledl ydeOHOM mporpaMMe KOJMYECTBO YacCOB,
OTBEJICHHBIX Ha M3yYECHHE YUEOHBIX TEM, ABJISIETCS MpUMEpHBIM. OHO MOXKET
OBITH TMepepacnpeiesieH0 MEXKIy TeMaMH B pa3syMHBIX Tipeaenax (2 - 4 daca).
Pe3epBHOEe BpeMs TNeJaroruueckuidi pabOTHUK HCMOJIB3YEeT IO CBOEMY
ycMoTpeHuto. Kpome TOro, AomycTuMo WM3MEHEHUE IOCIIeA0BaTEILHOCTU
M3YUYCHHUS BOMPOCOB B paMKaxX OT/IeJIbHOU y4eOHOM TEMBI PU COOTBETCTBYIOIIEM
000CHOBaHUU TaKUX U3MEHEHUM.

B cooTBeTCTBMM C MNPUHIMIAMH KOMIIETEHTHOCTHOI'O MOJXOAa OIIEHKa
chOpMHUPOBAHHBIX KOMIIETEHIIMN YUYaIIUXCs TPOBOJAUTCS HA OCHOBE MX 3HAHH,
YyMEHUN U BBIPAOOTaHHBIX CIIOCOOOB HesTeNbHOCTA. B HacTosimiedt yudeOHOM
nporpamme umeroTcs «OCHOBHBIE TpeOOBaHUS K pe3yabTaTamM Y4eOHOM
NEATEeIbHOCTH y4aluxcs». Ha ux ocHOBE OCYIIECTBISECTCS KOHTPOJIb U OIIEHKA
pEe3yJbTaTOB YUeOHOU NESITEIBbHOCTH YYallUXCs, KAYeCTBa YCBOCHUS 3HAHUUN U
ypOBHSI C(HOPMUPOBAHHOCTU KOMIIETEHIIUN MPU OCYIIIECTBICHUU MTOYPOUYHOIO U
TEMaTHIECKOT0 KOHTPOIs. Konm4ecTBO MUChbMEHHBIX KOHTPOJIBHBIX paboT - 6 (6
yacoB) B X u XI knaccax.

I'JTIABA 2
COAEPKAHHUE YYEBHOI'O IPEJIMETA B X KJIACCE.
OCHOBHBIE TPEBOBAHUSA K PE3YJIBTATAM
YUYEBHOM JESTEJBHOCTH YYAIIIUXCS

Tema 1. Beenenue B oprannueckyro xumuto (10 gacon)

Crpoenmne aroma. CoCTOSHHE JJICKTPOHA B aroMe. ATOMHash OpOWTAIb.
DHEPreTUIEeCKUd YPOBEHb U YHEPTETUUECKHI MOTypOBEHb. S-, p-, d-OpOuramnu.
CtpoeHue 3JIeKTPOHHBIX 000J0UYEK aTOMOB 3JIEMEHTOB MEPBBIX TPEX MEPUOIOB.
Pacnpenenenue 371€KTPOHOB MO OPOUTAIIAM: 3JEKTPOHHO-TPAQUUIECKUE CXEMBI,
ANIEKTPOHHBIE KOHPUTYparu aToMoB. OCOOEHHOCTU CTPOEHHUS aTOMa yIJjepo/ia.

[Ipupona m TUnbl XUMHYECKOU CBsA3U. KoBaneHTHas cBs3b. llonsdpHas u
HEMOJISIpHAsA ~ KOBAJIEHTHas  CBsi3b. OJuMHApHBIE W KpaTHbIE  CBS3HU.
XapaKTEePUCTUKHA KOBAICHTHBIX CBS3E€H: NIMHA, SHEPTHUs, MOJSIPHOCTb.



[Ipeamer opranuueckot xumuu. KpaTkue cBeaeHuss 00 HUCTOpUU
CTAHOBJICHUS Y Pa3BUTHUSL OPTaHUYECKON XUMUHU.

OCHOBHBIE TMOJOXEHUA TEOPUU XUMHUUYECKOTO CTPOEHUS OPraHHUYECKHUX
BEILECTB.

JleMoHCTpauuu

l. KauectBeHHOE oOmpeaeneHrne yriepoja W BOJOPOJAa B OPraHUYECKUX
COEIMHECHUSIX.

OCHOBHBIE TPEBOBAHU A
K PE3YJIbTATAM YUYEBHOM JNEATEJIBHOCTHU YUAIIUXCA

Yyammecs TOJKHBL:

JaBaTh OINpEJEICHUS MOHATUSAM: aTOM, MOJIEKYJia, aTOMHas OpOWTalb,
HSHEPreTUYECKUN YPOBEHb U DHEPTETUYECKUM MOTypOBEHB, S-, p-, d-opOouTanu,
AJIEKTPOHHAsT KOHGUrypalus aToMma; KOBaJCHTHAs CBs3b: IMOJSpHAs U
HEMOoJIsipHasi, OJWHApHAas W KpaTHas (JBOMHas, TpoiiHas), JJIMHA CBS3H,
xumuyeckass ¢opmyna (oOmias  Kkiacca, MOJIEKYJsApHAas, CTPYKTypHas,
AMIUPHUYECKas); U30MEP, CTPYKTYPHAsE U30MEPHUS; OpraHUuueCKask XUMHUS;

OCYIIECTBIISITh CIEAYIONINE BUBI AEATEIbHOCTH:

HAa3bIBATh:

OCHOBHBIE TMOJIOKECHUSI TEOPUU XHUMHUYECKOTO CTPOCHUSI OPTraHUYECKUX
BCIIICCTB;

pa3nuyaTh:

M30MEPBI, MOJICKYJIIPHBIC W CTPYKTypHBbIE (OPMYJIBI OpraHUYECKHUX
COCAUHCHUN;

COCTAaBIISITh:

(hOpMYIIBI AMEKTPOHHBIX KOH(GUTYPAITUI U CXEMBI 3aITOJTHCHUS JICKTPOHAMU
aTOMHBIX OpOUTaJIell aTOMOB JIEMEHTOB MEPBBIX TPEX NEPUOJIOB;

XapaKTepU30BaTh:

OCOOCHHOCTH dJIEKTPOHHOTO CTPOCHMsI aTroMa yriepoja; oOpa3oBaHUeE
OJWHAPHOU, IBOWHOMN, TPOMHON XMUMUUYECKOU CBS3H;

COCTaB, XUMHUUYECKOE U JIEKTPOHHOE CTPOCHUE MOJIEKYJIBI;

MOJIb30BaThCA:

y4eOHBIM ITOCOOHEM; TTpaBHIIaMHU 0€30MacHOTO TOBEICHHS MPHU 0OpaIeHUH
C BEIICCTBAMH, XHMHYECKOM TOCYJIOH, JabOpaTOpHBIM O0OOpyAOBaHUEM U
HarpeBaTeIbHbIMU TPUOOpAMHU.

Tewma 2. Yrierogopoast (32 vaca)
Ankanpl. OmnpeelieHne Kiracca, TOMOJIOTHYECKUH psii 1 obOmas hopmyia
ankaHoB. ['oMo0rHu, roMoIornyeckas pasHoCTh.



Metan — mnpocTeHIIuii MNpeaCcTaBUTENh HACBIIEHHBIX (TIPEeIebHbIX )
YIJIEBOJOPOAOB — aJKAHOB. ODJIEKTPOHHOE W MPOCTPAHCTBEHHOE CTPOCHHUE
aJKaHOB, SP>-rHOpUAM3aLUs aTOMHBIX OpOHMTalel yIyepoga B MOJEKYJax
ankaHoB. /{nuHa cBsizu C—C U BaJICHTHBIE YTJIbl B MOJIEKYJIAX aJIKAHOB.

Homenxknatypa UIOITAK u TpuBHanbsHble Ha3BaHUs alKaHOB. CTPyKTypHas
U30MEpHs aJIKAHOB - U30MEpHUsl YIIIEpOAHOro ckenera. dusnueckue cBOMCTBA.

OTHOCHUTENbHAS TUIOTHOCTh ra3oB. O0beMHas 0JIs ra3a B CMECH.

XHUMUYECKUE CBOMCTBA AJIKAHOB: PEAKIIMU 3aMELICHUS - TaJOr€HUPOBAHUE
(cBOOOTHOpAIMKAIBHBIA MEXAHU3M, MTOHATHUE O pauKalie, EeMHbIX PEaKlusX) U
HUTPOBAHUE; PEAKIIMN OKUCIIEHUS, N30MEPU3ALIUN; TEPMUUYECKUE MPEBPAILICHUS.
[Tonyuenue (nekapOOKCUIUPOBAHUE COJIEH KapOOHOBBIX KUCIIOT, THIPUPOBAHUE
COCJIMHEHUM C KpaTHBIMU CBSI3sIMU, peakius Bropiia) u npuMeHeHNE aJIKaHOB.

[Tonarue o uukioankaHax. OmnpegeneHue kiacca U od6mas dopmyna.
XUMHUYECKME CBOWCTBA IIMKJIOTEKCAaHA: pEaKIUU TajJOTCHUPOBAHUS U
apomatuzaiuu. [lomydeHue nukiorekcana nukin3anuen rekcana. [lpumenenue
UKJIOAJIKAHOB.

Ankensl. OmnpeneneHne kKiacca W oOmas dopmynina aakeHOB. DTHICH —
NPOCTEUIINKA TPEICTABUTENb HEHACHIIIEHHBIX YTIEBOJIOPOJOB — aJIKEHOB.
DIEKTPOHHOE M IPOCTPAHCTBEHHOE CTPOEHME AIIKEHOB, SP’-TUOPUAU3ALMS
aTOMHBIX OpOuTajell yriepoja B MoJeKyjaax alkeHoB. G-CBs3b, T-CBs3b. [lnnHa
cBsa3u C=C, BaJICHTHBIE YIJIbI B MOJIEKYJIE 3TUIICHA.

Homenknatypa UIOITAK u TpuBHanbHble Ha3BaHUs alkeHOB. M3oMmepus:
CTPYKTypHasi (YIJIEPOJHOTO CKE€JIeTa M TMOJOKEHUS JBOWHOW CBSI3H),
MEXKKJIaccoBas (C UUKIOATKaHAMH), MPOCTPAHCTBEHHas (I[MC-, TpaHC-).
Pu3nyecKre CBONCTBA AJIKEHOB.

XUMUYECKHE CBOWCTBA aQJIKEHOB: OKHUCJICHUE (TOpEHHE, OKHUCICHHE
pacTBOpPOM IMEepMaHTaHaTa KaJivsl); IPUCOEAUHEHHUE BOOPOIa, TaJIOT€HOB, BO/IbI,
rajoreHoBoopoaoB. I[IpaBuino MapkoBHukoBa. KadecTBEeHHbBIC peakiMu Ha
JIBOMHYIO CBS3b C pacTBOpaMu OpoMa u mepmaHranara kanus. [lomumepuzanus
ankeHoB. IloHsiTMg: moNMMEpP, MOHOMEpP, CTPYKTYpHOE 3BEHO, CTEIEHb

MOJIMMEPU3ALUH. [TonuaTunex, TIOJIMIIPOTIUIIEH, MOJIMBUHUWIXJIOPU/I,
noymrerpadropaTiiieH. [lonmydeHne ankeHOB (IETUAPUPOBAHHUE AIKAHOB,
JNETUAPOraior€eHUPOBAHNE rajoreHaJIKaHOB, JErajoreHUpOBAHUE

JUTAJIOTeHIPOU3BOAHBIX, JETUApATalis CIUPTOB, THAPUPOBAHUE AJIKHUHOB).
[IprmeHeHue aKeHOoB.

JlueHsl. Knaccudukanms: aJKaIMCHBI C  KyMYJUPOBaHHBIMH,
CONPSKEHHBIMU M M30JMPOBAHHBIMU JABOMHBIMHU CBSI3SIMH. (OCOOEHHOCTH
cTtpoeHusi 0yraaueHa-1,3 u 2-metunoOyranuena-1,3 (u3onpena), MOJEKYJISIpHbIC
U CTPYKTYpHBIE POPMYJIbI, TPOCTPAaHCTBEHHOE cTpoeHue. dusnueckue cBOWCTBA



oyranuena-1,3 u 2-merundyraguena-1,3.

XuMudeckue cBoicTBa OyranueHa-1,3 u 2-metundyraaueHa-1,3 ¢ mo3umui
ahdekra CONPSIKEHUS: MIPUCOETUHEHUE BOJIOPO/IA, raJioreHoB,
raJIOr€HOBOJIOPOJIOB, PEAKIUS MOJIUMEPU3ALINH.

[Tonyuenue Oyrtaauena-1,3 m 2-metmnOyraaueHa-1,3 neruapupoBaHHEM
QJIKaHOB, JIETUPOTaJOT€HUPOBAHUEM JIUTAJIOTEHIIPOU3BOIHBIX, U3 3TaHOJIA IO
JlebeneBy. IlpuMeHeHne OUEHOBBIX  yriieBoJaoponoB. Ilpupoassiii u
CUHTETHYECKUE KayuyKu. Pe3nHa.

Anxunbsl. Onpenenenue kiacca u obmas ¢opmysia alKMHOB. ALIETUIICH —
NPOCTEUIINKA MPEICTABUTENb HEHACHIIICHHBIX YIJIEBOJOPOAOB — QJIKHWHOB.
DJEKTPOHHOE ¢ MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ aJIKHHOB, Sp-
ruOpuau3aiusl aTOMHBIX opOuTaniel yriepoja B MOJIEKyJiax alkuHOB. [lnnHa
cBsa3u C=C, BaJ€HTHBIN yroJl B MOJIEKYJIE allETUJICHA.

Homenknatypa MIOITAK u TpuBumanbHble Ha3BaHHS alKWHOB. M3oMepus:
CTpyKTypHasi (yTJIEpOJIHOTO CKeJeTa U IIOJIOKEHHUS TPOWMHOW  CBSI3M),
MEKKJ1accoBas (¢ JueHamu ). @U3nUecKre CBOMCTBA AIKUHOB.

XUMUYECKHE CBOMCTBA AQJIKWHOB: IIOJHOE OKHUCIICHHE, MPUCOCTUHEHUE
BOJIOPO/JIa, TAJIOT€HOB, raJIOT€HOBOAOPOOB, BO/bl. KauecTBEHHbIE pPEAKIIUM Ha
TPONHYIO CBSI3b C pacTBOpamMu OpoMa U mepmaHraHata kaius. [lomydenue
QIKWHOB  JCTHAPOrajJOreHUpOBaHMEM  AuranoreHankaHoB.  [lomyueHue
alieTUJICHa U3 MeTaHa 1 KapOua kanpius. [[puMeHeHne anKuHOB.

Apenbl. Onpenenenne kiaacca U oOmas GopMyna apeHoOB psaa OeH30Ia.
benzon — mpocredmunii MPEACTAaBUTENb aAPOMATHYECKUX YIJIEBOJIOPOIOB.
HoMenknaTtypa # wu30Mepusi apeHOB psia OeH301a. JJIEKTPOHHOE U
IPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJIbI OEH30I1a, SP*-TUOPUAN3AIMS ATOMHBIX
opOutasnell yriaepoja B OEH30JbHOM KoOJblie. J[JIMHA CBSA3U yIJIEpO-yIyiepos 1
BaJICHTHBIE YTJIbI B MOJIEKyJie OeH301a. PU3NYecKre CBOWCTBA apEHOB.

XHWMUYECKUE CBOMCTBA APEHOB: PEAKIMU 3aMEILECHHUS B apOMaTUYECKOM
anpe (raJoreHupoBaHUE, HUTPOBAHUE), KATATUTUYECKOE TUIPUPOBAHHUE.
Peakiuu romosioroB 6eH3071a mo 60KOBOM IENHU: TAIOTeHUPOBAHNUE U OKUCIICHHE.

[Tonydyenue OeH3ojla Tpumepu3zanuei arnerwieHa. dusznueckue CBONCTBa
oenzona. IlomydeHue apomMaTHYECKUX YTJIEBOJOPOJAOB JIETUIPUPOBAHUEM
QJIKaHOB W ITUKJIOATKAHOB. [[puMeHeHrne apoMaTuueCKuX COSIUHECHUM.

B3auMocCBsI3b MEXKy HACBIIIICHHBIMU U HEHACHIIIIEHHBIMH YTJIEBOIOPOIaAMH.

YrneBomopoasl B mpupoae. HedTs m mpupomHslii ra3 Kak HWCTOYHUKU
yraeBogoponoB. Hedts. CoctaB u  ¢dusumyeckue cBoiictBa. CrocoObl
nepepaboTKu HEPTH: TEPETOHKA, TEPMUUYECKHN M KaTATUTUYCCKUNU KPEKUHT.
[TpoaykTel nepepaboTkn HepTH. OXpaHa OKpYKAIOMIEH CPelIbl OT 3arps3HCHUN



IIpu nepepaGOTKe YIIICBOAOPOAHOI'O ChIPpbA W HMCIIOJIIB30BAHUU IIPOAYKTOB

nepepadboTku HedTH. [Ipeanpustus HepTexumuueckoro komiiekca Pecriyonmku
benapycs.

JleMoHCTpauuu

2. Mojienu MOJIEKYJI HACBIIIIEHHBIX U HEHACHIIIEHHBIX YIJIEBOJOPOIOB.

3. OOpa3ipl macTMace.

4. OOpa3upbl HATyPAIBHOTO U CHHTETHYECKUX Kay4yKOB, PE3HHBI.

5. [lonydenue aneTniieHa KapOUIHBIM CITOCOOOM.

6. OTHOIIEHHE alleTWJIEHA K BOJHBIM PAacTBOpaM HOJa W IEepMaHraHarta
KaJIus.

7. Konnexkuust «[IpoaykTsl nepepadoTku HEDTH».

PacueTHble 3agaun

1. BriBog ¢dopMyn yIriieBOAOPOJOB Ha OCHOBaHUM JAaHHBIX [0 MX
KOJINYECTBEHHOMY COCTaBY.

2. VYcTaHOBJIEHUE MOJEKYJSPHBIX (OPMYJ OPraHUYECKUX BEIIECTB Ha
OCHOBaHHUH MPOJYKTOB UX CTOPAHUS.

3. BelunciieHue OTHOCUTEILHOM MIIOTHOCTH U MOJIIPHOM MaccChl T'a30B.

4. Pacuetr 00bEMHOM 101 ra3a B CMECH.

JlabopaTopHbI€ OTIBITHI

1. VI3roToBieHue MIapOCTEPKHEBBIX MOJIEIICH MOJIEKYJI YTII€BOI0POJIOB.

[IpakTueckue padoThI

1. Ilosmyyenue sTusieHa U U3y4eHue ero cBoucTs (1 gac).

OCHOBHBIE TPEBFOBAHUA
K PE3YJIbTATAM YUEBHOU JEATEJIBHOCTU YUAIITXCS

VYyuamuecs: 1O KHBI:

JaBaTh ONPEICICHUS MOHSATUAM: OTHOCUTENIbHAS TJIOTHOCTH T'a3a; 00beMHasI
JoJisl Ta3a B CMECH; O-CBSI3b, T-CBSI3b, BAJCHTHBIM YrOJ; CONpPSKEHHAS
KOBAJICHTHAS CBSI3b; TOMOJIOTHSI, TOMOJIOT, TOMOJIOTMYECKAsl pa3HOCTh; U30MEPUS
(mpocTpaHCTBEHHAS LHC-, TpaHc-); OpraHUYEeCKue COCMHEHUS
(BBICOKOMOJIEKYJIIPHBIC: HATypajdbHbIE M CHUHTETUYECKHUE; YTJIEBOJOPOIbIL:
HACBHIIICHHbIC, HEHACBIIIEHHbIE, [HUKIWYECKUE, apOMAaTHUYECKUE), TpyIina
(ayIKWIBHAS; HUTPOTPYIINA, YIVIEBOJAOPOIHAs); MPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYJIbI; TIOJIUMEP, MOHOMED, CTENEHb MOJIMMEPHU3aIliU, CTPYKTYPHOE 3BEHO;
XUMUYECKHUE PEaKIMU OPraHUYeCKUX  COCJAMHEHUM  (TaJoreHUpOBaHUA,
TUAPOTaJIOTeHUPOBAHUS,  TUJpaTalvd,  THAPUPOBAHUS,  JErUapaTaluu,
JNETUPUPOBAHUS, JIETUJIPOTAIOTEHUPOBAHUS, 3aMEUICHUs, HW30MEpHU3allnH,
KaTAIUTUYECKUE, KAYECTBEHHBbIC, HUTPOBAHUS, OKHUCIEHUS, OTUICIJICHUS,
MOJIMMEPU3AIUH, TPUCOCTIUHEHHS, paTuKaIbHBIC, (HOTOXUMHUYECKHUE);



OCYLLIECTBIIATh CIEAYIOIINE BUABI AEATEIbHOCTH:

Ha3bIBATh:

BUJbl THOpUAM3ALMU ATOMHBIX OpOuTanei; npaBuiao MapKOBHUKOBA;
QJIKWIbHBIE TPYNIbl; KAYECTBEHHbIE DPEAKUMWHU HA H3YyUYECHHbIE OPraHUYECKHE
BEILECTBA; 001IME (POPMYJIbl H3YUYECHHBIX YTJIEBOJA0POIOB; OMPEAEIICHUS KIacCOB
W3YUYCHHBIX YIJIEBOAOPOJOB; HM3YYEHHBIE YIJIEBOAOPOABI IO HOMEHKIAType
HNIOITAK u  TpuBManbHBIMM  Ha3BaHUAMM; OO0JACTH  NPAKTUYECKOTO
UCIIOJIB30BAaHUs YIJIEBOAOPOJOB M M3JEIUM W3 HUX; COCTaB M CTPOCHHUE
U3YYEHHBIX YTJIEBOJOPOAOB, CIIOCOOBI MOJYUYEHHUsl YIIIEBOAOPOJIOB, IIacTMAacC,
Kay4yKOB; TUIIl XMMUYECKON PEaKLUH; YCIOBUS NPOTEKAHUS PEAKLIUM; XapaKTep
U3MEHEHUs (U3NYECKUX CBOWCTB BEIIECTB B TOMOJOTMYECKOM Py U MPUUUHY
UX U3MEHEHHUS; XMMUUYECKUE CBOMCTBA MHANBUIyIbHOTO BEIIECTBA U3YYEHHOTO
KJIacca yIJieBOJ0POJIOB;

pasyinyarh:

THUIIbl XUMUYECKUX PEAKIUN YTIE€BOJOPOIOB MO0 YPABHEHUSM U CXEMAM;

ONPENCIIATH:

IPUHAJIEKHOCTD YIJIEBOJAOPOA K OIIPEIEIEHHOMY KJIACCY IO CTPYKTYPHOM
(dopMyIie; IPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJ U3YUYEHHBIX YIIEBOJIOPOIOB C
NO3UIUU TUOPUIIM3ALUMA ATOMHBIX OpOUTANEH; TUIBI XUMUYECKUX peaKui
YIJIEBOJOPOJOB IO YPaBHEHHUSIM; STUJIEH, alETUJIEH (PKCHEPUMEHTAIBHO IO
KaueCTBEHHBIM PEAKIUSM);

COCTaBJISTh:

dbopMyIly YrieBoJOpOAa: MOJEKYJISPHYIO, CTPYKTYPHYIO (COKpallleHHYIO,
CKEJIETHYIO, JIEKTPOHHYIO); MOJEIN MOJIEKYJ YTIJIEBOAOPOAOB; CTPYKTYpHBIE
(GbopMyIIbI YTIIEBOJOPOIOB MO UX HA3BAHUSM; CXEMbI, OTPAXKAIOIINE B3aUMOCBSI3b
MEXAY YIVIEBOJAOPOJAMHM  DPA3jIMYHBIX KJIACCOB, YpPaBHEHUS  PEaKIUil,
OTpa)arollve XMMUYECKUE CBOMCTBA YIJI€BOJAOPOIOB U CIIOCOOBI X MOITYUYEHUS;

XapaKTepHU30BaTh:

CHOCOOBI TOJYYEHHUs YIIIEBOJOPOJOB; CTPOCHHUE YIJIEBOJOPOJOB; THII
XUMHUYECKON CBSA3M B YIJIEBOAOPOAAX; (PU3NYECKHE CBOWCTBA YIJIEBOJOPOJIOB;
XUMHYECKHE CBOMCTBA YIJIEBOJOPOIOB;

OOBSICHSTH:

IIPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ YIVIEBOJAOPOAOB C IO3ULHH
rUOpUINU3aLMK ATOMHBIX OpOUTAJICH;

B3aMMOCBSI3b MEXKIY COCTABOM, CTPOEHHEM M CBOMCTBAMU YTJIEBOJIOPOJIOB;
B3aMMOCBSI3b YIJIEBOJOPOJIOB PAa3IUYHBIX KJIACCOB; MPUYMHBI MHOTOO0Opa3us
YIJIEBOJOPOAOB; MPUYUHBI CXOJICTBA XUMHUYECKUX CBOMCTB YIJIEBOJOPOJIOB
OJIHOTO KJacca; NPOCTPAHCTBEHHOE CTPOCHHE MOJEKYJ YIJIEBOJOPOAOB C
NO3UIMU TUOpUIM3alMKM aTOMHBIX OpOWTaliell; XWMUYECKHE CBOWCTBA



YTJIEBOIOPOJIOB C MMO3ULIUN TEOPUU XUMUYECKOTO CTPOEHUS;

aHaJIM3UPOBATH:

pe3yJbTaThl JTAOOPATOPHBIX OMBITOB, IPAKTHYECKHX padoOT; y4eOHYIO
uH(pOpMaIuIo;

oOpaiarhbcsi:

C BEILECTBAaMHU, XMMHUYECKOW NOCYJ0H, J1a0OpaTOpPHBIM OO0OpPYJOBAaHUEM,
npudopamu;

IPOBOJUTD:

MaTeMaTUYECKHE BBIYUCICHUS TMPU  PEUICHUM  pPAcCUYETHBIX  3a/ay;
XUMHYECKMM  DKCIIEPUMEHT;  MOJEIMPOBAHME  MOJIEKYJ1  OpPraHMYECKHX
COCJIMHCHU;

M0JIb30BATHCS:

y4eOHBIM MOCOOMEM; MPaBUIIaMH O€30IIaCHOTO MOBEICHUS IIPU 00pallleHUN
C BEIIECTBAMHM, XMUMHUYECKOM IMOCYAOH, Ja0OpaTOpPHBIM OOOpYJOBAaHUEM H
HarpeBaTeIbHBIMU MTPUOOpaMH;

IPUMEHSITh:

U3Yy4YCHHbIC MOHATHS U 3aKOHBI MPH XAPAKTEPUCTHKE COCTaBa U CBOMCTB
YTIEBOJOPOJOB, XUMUUYECKUX PEaKIUN C y4acTHEM YTJIEBOJIOPOIOB, CIIOCOOOB
NOJTyY€HHUS YTIEBOJAOPOOB, PEIICHUH PACUETHBIX 33/]1a4.

Tewma 3. CiupTsl 1 (peHosl (22 yaca)

Crnuptsl. OyHKIMOHANIBHAS TPYMNa CIUPTOB, €€ AMEKTPOHHOE CTPOCHHUE.
Knaccudukanuss cnupToB: OJHOATOMHBIE W MHOTOATOMHBIC, HACBIIICHHBIE,
HEHACBHIILICHHbIC, ATUIUKINYECKUE U apOMaTU4YEeCKUE; MEPBUYHbIE, BTOPUYHBIE,
TPETUYHBIE.

Haceimennsie  ogHoatomHbie crnupThl. OmpeneneHue kiacca, oOmias
dbopmyna, CTpoeHHE, MOJEKYISIPHBIC, CTPYKTYPHbBIE U 3JIEKTPOHHBIC (DOPMYIIbI
HACBIIIEHHBIX OJHOATOMHBIX CIUPTOB. METaHOI M 3TaHOJI KaK MPEICTaBUTENIN
HACBIIIEHHBIX OJTHOATOMHBIX CITUPTOB.

N3omepusi  HACBIIMIEHHBIX  OJHOATOMHBIX  CIUPTOB:  CTPYKTypHas
(YIJIepoIHOTO CKENETa U MONOKEHUS (PYHKIIMOHATBHOM TPYIIIIbI), MEXKIIACCOBast
(c mpocteimu 3¢gupamu). Homenknarypa MIOITAK u TpuBHanbHbIe Ha3BaHUS
CIIUPTOB.

Pur3nyeCKUe CBOMCTBA CIUPTOB. MEKMOIEKYIIPHOE B3aUMOJICUCTBUE U
BOJIOpO/IHAs CBsI3b. BiusiHME BOMOPOMHON CBSI3M HA TEMIIEPATyphl KUIICHUS U
PacTBOPUMOCTH CITUPTOB.

XUMUYECKHUE CBOMCTBA: B3aUMOJICUCTBHE CO IIEJIOYHBIMU METaJllaMu,
OpPraHMYeCKMMHU ¥  MHHEpaJIbHBIMU  KHCJIIOTaMH, TaJOT€HOBOJIOPOJIaAMH,



neruaparanus (BHYTPUMOJICKYJISIpHAsE W MEXMOJIEKYJSIpHAs); OKHUCJICHHE:
MOJIHOE ¥ YACTUYHOE (MEPBUYHBIX — JI0 JIbJIETU0B, BTOPUYHBIX — JO KETOHOB).

[Tonydenne cnupToOB TUAPOIU30M IaIOr€HAIKAHOB, THAPATALIMEN ATKEHOB.
[TonydyeHrne MeTaHOJa W 3TAHOJIA B MPOMBINUIEHHOCTHU. [IpuMeHenne cnupTos.
TOKCMYHOCTH CITUPTOB ¥ HAPKOTUUYECKHUX CPEJICTB.

MHOroaroMHble CHUPTHL. ITUICHIJIUKOIL (3TaHAWON-1,2) W [IULEepUH
(npomanTpuoi-1,2,3) kak IpeACTaBUTEIM MHOTOATOMHBIX CIIUPTOB, UX COCTAaB,
CTPOCHHE U CTPYKTYPHBIE (DOPMYIIBI.

XHUMHUYECKHE CBOMCTBA: B3aHMMOJICMCTBHE CO IIIEJOYHBIMM METaJlJIaMu,
OpPraHMYECKMMU W  MHHEPAJIbHBIMA  KHCJIOTaMH, TaJOT€HOBOJOPOAAMH,
ruapokcuaoM meau(ll) (kauecTBeHHass peakiysi HA MHOTOATOMHBIE CIUPTHI).
[IprumMeHeHne STUIICHITIMKOMS U DINIEPUHA.

B3anMocCBsA3b MEXy HACBIIIEHHBIMU, HEHACBIIIIEHHBIMU YTJIEBOJAOPOAAMHU
Y CIIUPTaMH.

®enonbl. [Tonsatue o denonax, onpeaeneHue kiacca. CocTaB U CTPOCHHE
dbenona: MomnekyinspHas M CTpykTypHas (opmynsl. dusmyeckue CcBOHCTBA
denona.

XHUMHUECKHE CBOMCTBA: B3aHMMOJICMCTBHE CO IIEJOYHBIMHM MeETaJlJIaMu,
pacTBOpamu Iiesoueii, OpoOMUpPOBaHNE U HUTPOBAHHE IO APOMATHUYECKOMY SIIPY.
KauecTBenHble peakiuu Ha (peHONT ¢ OpOMHOM BOJAOM M pacTBOpaMM COJICH
xenesa(l1l). B3aumHoe BiusiHuE rpymnn aTOMOB B MOJIeKyJie (peHoua.

[Tonyuenne d¢eHona U3 MNPOAYKTOB KOKCOBAaHUS KAMEHHOTO YT,
xyopoen3ona. KymonbHbIit criocol. [Ipumenenue denona.

JemoHcTpanuu

8. Mozien MOJIEKYJI METaHOJIa, 3TAHOJIA, STUIICHIJIUKOJS, TIIULEPUHA.

9. CpaBHEHHE PACTBOPUMOCTH B BOJE HACBIIIEHHBIX OJHOATOMHBIX
CIIUPTOB.

10. B3anmoenicTBre 3TaHOa C HATPUEM.

11. I'openue sTanomna.

JlaGopaTopHBIC OIBITHI

2. Oxucnenue sranona okcugom meau(Il).

3. BzaumoneiicTBue muiepuHa ¢ ruapokcuaom meau(Il).

OCHOBHBIE TPEBOBAHU A
K PESYJIbTATAM YUEBHOUM JEATEJIbHOCTU YUHAIINXCA
Yyammuecsa TOIKHBIL:



1aBaTh omnpeneNeHus HOHSATHS M: KHCIIOPOJICOAEp KaIne
OpraHUYEeCKUE COCIMHEHMUS; CIIUPTHI, (PEHOJIBI; CIIOKHBIE Y(DUPBI; TUAPOKCUIIbHAS
IpyIIa; BOJOPOIHAS CBSA3b; PEAKIIMs OpOKECHUS;

OCYIIECTBIATH CIECAYIOIMNUE BUABI NEATECIbHOCTU:

Ha3bIBATh:

Ka4eCTBCHHBIC PEaKIMd Ha MHOTOATOMHBIE CIHUPTHI U (PEHOI; OOITyIO
dbopMyITy HACBIIIEHHBIX OJTHOATOMHBIX CIIUPTOB; OMPEACIICHHs KJIACCOB OJIHO-,
MHOTOATOMHBIX CIUPTOB W (eHosioB; cnupthl no HomeHkiarype UIOIIAK wu
TPUBUAJIBHBIMUA Ha3BaHUAMH, (PEHOI; 00JACTH MPAKTUYECKOTO HCIOIB30BAHUS
COUPTOB M (PeHoma; cocTaB M CTPOCHUE OAHO-, MHOTOATOMHBIX CIHPTOB H
dbeHoma, crnocoObl MOMYYEHUS HACBIIICHHBIX OJHOATOMHBIX CIUPTOB M (hEHOJA;
XapakTep W3MEHEHUS (U3UYECKUX CBOWCTB HACHIIICHHBIX OJHOATOMHBIX
CIUPTOB B TOMOJIOTHYECKOM PSAY M NPUUMHY WX H3MCHCHUS; XUMHYCCKHE
CBOMCTBA HACBHIIIEHHBIX OJTHOATOMHBIX CIUPTOB, THJICHIJIUKOS, TIUIEPUHA U
dbeHomna;

pa3nuyarh:

THUIIBI XUMHYECKUX PEAKIIUN CIUPTOB U (PeHOJIA TI0 YPAaBHEHUSIM U CXeMaM;

OTIPEEIISITh:

NPUHAAJICKHOCTh OPraHUYECKOTO COCIUWHEHUS K KIacCy CIOHPTOB H
(GbeHONOB MO CTPYKTYpHOU (opMysie; MPOCTPAHCTBEHHOE CTPOEHUE MOJEKYI;
STUJICHIJIUKONb, TIULEPUH U (GeHON (IKCIEPUMEHTAbHO 10 KadyeCTBEHHBIM
peaKiusam);

COCTaBJISITh:

dbopMylly  HACBHIIIIEHHOTO  OJHOATOMHOTO  CIUPTa, ATUJICHIJIMKOJIS,
aIepuHa, ¢peHona (MOJIeKyIIpHYI0, CTPYKTYPHYIO); MOACINA MOJIEKYJ CIIUPTOB
u ¢eHona; CTpyKTypHbIe (OPMYIIBI CHUPTOB U (DEHOJIA 110 UX Ha3BAHUSM; CXEMBI,
OTpaXkalollde  B3aMMOCBSA3b  MEXKIY  yIIEBOJAOPONAMH,  HACBHIIICHHBIMH
OHOATOMHBIMH CIUPTaMH, (EHOJIOM; YpaBHEHUS pEeaKIui, OTpaKaroIue
W3yYCHHBIC XUMHUUYECKHE CBOMCTBA CITUPTOB M (hpe€HOJIA, CIOCOOBI UX TOTYYCHHUS;

XapaKTepHU30BaTh:

CrocoObl TIOy4YeHHUsSI CIUPTOB U (DEHOJA; CTPOCHHE CHUPTOB U (HEHOINA;
¢bu3ndecKkre CBOWCTBA CIUPTOB M ()E€HOJIA; U3YUYEHHBIE XMMHYECKUE CBOWCTBA
CUpPTOB U (DEeHOMa;

OOBSACHSITH:

B3aMMOCBSI3b MEXKJIy COCTaBOM, CTPOCHHEM W CBOMCTBAMHU HACBIIIEHHBIX
OTHOATOMHBIX CIUPTOB, (PEHOJIA; B3aMMOCBS3b YIJIEBOJAOPOIOB, HACHIIICHHBIX
OHOATOMHBIX CITUPTOB, ()EHOJIA, TPHYUHBI CXOACTBA XMMHYCCKHX CBOWCTB
rOMOJIOTOB HACBIIIECHHBIX OJHOATOMHBIX CIIUPTOB; XHUMHYECKHE CBOWCTBA
W3YYCHHBIX COCAMHEHUN C TIO3UIIUN TEOPUH XUMHUECKOTO CTPOCHHUS;



IIPOBOAUTH:

XAMUYECKUN YKCTIEPUMEHT;

II0JIb30BaThCS:

y4eOHBIM IOCOOMEM; MPAaBUIIAMH O€30IIACHOTO MOBEICHMSI TPU 00paIllEHUN
C BEIIECTBAMHU, XHUMHUYECKOM IMOCYAOH, JTa0OpaTOPHBIM OOOpYJOBAaHUEM H
HarpeBaTeIbHBIMU NpUOOpamMu;

MPUMEHSTD:

U3yYEHHBbIE MOHATHUS U 3aKOHBI IPU XapaKTEPUCTUKE COCTaBa, (PU3NUECKUX
U XMMHUYECKHX CBOMICTB CIMPTOB, (peHONA; CITOCOOOB MOMYyUYEHHUS HACBIILIEHHBIX
OZHOATOMHBIX CIIUPTOB U (peHOA.

Tema 4. Anpaerujst (8 yacoB)

Anpnerunpl. OyHKIIMOHANIBHAS KapOOHUJIbHAS TPYIIA, €€ JIEKTPOHHOE U
IIPOCTPAHCTBEHHOE CcTpoeHue. IloHsartne o keroHax. @YHKIMOHAIbHAS
aNbACTUAHAs TPYyIMa.

Ornpenenenue Kiacca albJIeTUI0B. MeTaHallb U 3TaHajlb KaK MpeICTaBUTENIN
anbAETUIOB, HMX COCTaB, CTPOEHUE, MOJEKYJSPHbIE, CTPYKTYpHbIE U
AJIEKTPOHHBIEC (DOPMYIIBI.

Haceimennsie anpaeruapl: o6mas ¢dopmysia; H30MEpPHUs YIIIEPOJTHOTO
CKeJIeTa U MEXKKJIACCOBasi NU30MEPUS C KETOHAMH.

Homenknatypa WIOIIAK w TpuBHanbHblE Ha3BaHHUS  albACTUAOB.
dusnyeckue cBONMCTBA alIbJICTUIOB.

XHUMUYECKUE CBOMCTBA: BOCCTAHOBJEHHE JO CIHUPTOB, OKHUCIEHHE [0
KapOOHOBBIX KHCIOT. KadecTBeHHbIE pEaklUM Ha albJETHAHYI0 TPYIIy:
«cepebpsiHOTO 3epKasiay u ¢ rugpokcuaom meau(1l).

[lonydyenue anbAEruAOB OKUCICHHEM MEPBUYHBIX cOupToB. llomyueHwue
ATaHAJl KATAIMTUYECKUM OKHUCJICHHWEM JTUJICHA W TUJpaTaiveil areTuseHa.
[IprumeHeHne MeTaHaIs U STaHAJIS.

JleMoHCTpauuu

12. Moaenu MOJEKyJT allbAETUIO0B.

13. Okucnenne anpaeruaa (peakiys «cepeOpsHOro 3epKaiay).

JlaGopaTopHbI€ OIBITHI

4. Okucnenue anpaeruaa ruapoxkcuaom meau(Il).

OCHOBHBIE TPEBOBAHUA
K PE3VJIbLTATAM YUYEBHOU JNEATEJIBHOCTU YHAIINXCA
Yyammecs TOIKHBIL:
JlaBaTh OIPEICIICHUS MOHATUSIM: allbJIETUIbI, AJIbICTUAHAS IPYIIIA; pEaKIus
MMOJUKOHJICHCAIHNH;



OCYLLIECTBIIATh CIEAYIOIINE BUABI AEATEIbHOCTH:

Ha3bIBATh:

KayeCTBEHHBIE pPEAKIUU Ha aJbJETHJIHYI0 TpYMIy; OO0Iyo ¢(opMyiLy
aNbACTUIOB; ONPEACIICHUE KJIacca albACTUAOB; aIbIEIUAbl 10 HOMEHKIIATYPE
HNIOITAK u  TpuBManbHBIMM  Ha3BaHUAMM; OO0JACTH  NPAKTUYECKOTO
WCIIOJIb30BaHUsl AJBJIETUIOB; COCTAB M CTPOCHHE OPraHUYECKUX aJbJIETHUIOB,
CHOCOOBI MOJYYEHHUs aJbJETHIOB; YCIOBHUS MPOTEKAaHUS M3YUEHHBIX PEAKIUN;
(GYHKIMOHABHYIO aJbJACTUAHYIO TPYIILY; XapaKTep W3MEHEHMs] (PU3NYECKUX
CBOMCTB aJbJACTHJIOB B T'OMOJIOTMYECKOM psLy W INPUYUHY HX W3MEHEHUS;
U3YYEHHbIE XUMHYECKUE CBOMCTBA aJIbJETU/IOB;

pasnnyaTs:

MOJIEKYJISIPHBIE, CTPYKTYPHBIE U CKeJIETHbIE ()OPMYJIbI allbJIErUI0B; THUIIbI
XUMHYECKUX PEAKIIMI COEAUHEHNN M0 YPABHEHUSAM U CXEMaM;

ONPENCIISATH:

IIPUHAJIEKHOCTh OPraHUYECKOTO COEIWHEHUS K KIIACCY aIbJAECTHIOB IO
CTPYKTYpHOH (hopmyJsie; MpOCTPAaHCTBEHHOE CTPOCHHUE MOJIEKYJ albIeTU/I0B;
TUIIBl XUMUYECKUX PEAKLUN aJabJETHIOB; AJIbJETUIBl (3KCIIEPUMEHTAIBHO II0
KA4YE€CTBEHHBIM PEAKIIUSIM);

COCTaBJIATH:

bopmyny anbaerujga (MOJEKYJSIPHYIO, CTPYKTYPHYIO); MOJEIH MOJIEKYJI
METaHajsl U 3TaHalsd; CTPYKTYpHbIE (DOPMYJIbl albJAETUI0OB MO UX HA3BaHUSIM;
CXEMBbI, OTPa)XKAaroIINE B3aMMOCBA3b MEXKIY YIJIEBOAOPOJaMH, HACBIILICHHBIMU
OJTHOATOMHBIMH CIIMPTaMH U QJIbJIETUAMU; YPABHEHUS PEAKLUNNA, OTPAXKAOIIHE
U3YYCHHbIE XUMUYECKHUE CBOMCTBA aJIbJIETHI0B, CIOCOOBI UX MOTYUYEHUS;

XapaKTEepU30BaTh:

CHOCOOBI TOJyUEHHUsI METaHAJIA U 3TAaHAJS; CTPOCHUE METaHAJs U dTaHas;
du3nyeckue CBOMCTBA aJbJCTMJIOB, H3YyUYECHHbIE XHUMHUYECKHE CBOWCTBA
anbAETUI0B;

OOBSACHSITH:

B3aMMOCBSI3b MEXAY COCTaBOM, CTPOCHHEM M CBOWCTBAMH AJIbJIETH]IOB;
B3aMMOCBS3b  YTJIEBOJOPOJOB,  HACBHIIIEHHBIX  OJHOATOMHBIX  CIIUPTOB,
NBACTUIOB; IPUYHMHBI CXOJICTBA XUMUYECKUX CBOWCTB T'OMOJIOTOB aJIbJECTUI0B;
XUMHYECKNE CBOMCTBA N3YYEHHBIX COCAUHEHNUN C IO3ULIUA TEOPUU XUMHUYECKOTO
CTPOCHHUS;

MIPOBOJUTH:

XUMUYECKUM SKCIIEPUMEHT;

MOJIb30BaThCA:

y4eOHbIM MOCOOMEM; MpaBHIIaMKi O€30IIaCHOTO MOBEICHUS ITPU 00pallleHUN
C BEIIeCTBAaMH, XHMHUYECKON NOCYIO0W, JabopaTopHBIM O0OOpYJOBAaHUEM U



HarpeBaTeIbHBIMU NpUOOpamu;

MPUMEHSITB:

W3YUYEHHBIC MMOHATHS U 3aKOHBI MIPU XapAKTEPUCTUKE COCTaBa, (PU3NUECKUX
U XUMUYECKUX CBOMCTB aIbJETU0B; CIIOCOOOB MOTYUCHUS albICTUI0B.

Tema 5. KapOoHoBbie kuciotsl (14 yacon)

KapOoHoBbie KkuciaoTel. DyHKIMOHAIbHASI KapOOKCWIIbHAsI TpyIlimna, €€
AJIEKTPOHHOE U MPOCTPAHCTBEHHOE cTpoeHue. Onpeaenenne kiacca kapOOHOBBIX
kucnoT. Knaccuduxanusa kapOOHOBBIX KUCJIOT: HACHIIICHHBIC, HEHACHIIIICHHBIE,
apoOMaTUYECKHUE; OTHOOCHOBHBIE, IBYXOCHOBHBIE.

HaceblienHbie 0JJTHOOCHOBHBIE KapOOHOBBIE KHUCIOTBI: COCTaB, CTPOCHUE;
o0111asi, MOJICKYJISIpHbIE, CTPYKTYpPHbIE W 3JIEKTpOHHbIC (opmyibl. M3omepus:
YIJIEPOJHOTO CKEJIETa U MEKKJIaccoBast (CO CIOXKHBIMU dpupamu).

MypaBbuHass U YKCyCHasi KHUCJIOTBhl KakK THPEJACTABUTENIM HACHIIICHHBIX
OJIHOOCHOBHBIX KapOOHOBBIX KUCJOT. [[albMUTHHOBAS U CT€APUHOBASI KUCIIOTHI
KaK TPEJICTaBUTENH BBICIIUX HACBHIIIICHHBIX KAPOOHOBBIX KUCIIOT.

Howmenknarypa UIOIIAK u TpuBuangbHble Ha3BaHUS KapOOHOBBIX KHUCIOT.
®duznueckre CBONCTBA KapOOHOBBIX KUCIOT. BiusiHue BOIOPOIHOM CBSI3UM Ha
¢dbu3nUecKrue CBOMCTBA KUCIIOT.

XUMHUYECKHUE CBOMCTBA: V3MEHEHUE OKpacku WHIUKATOPOB,
B3aUMOJECHUCTBUE C METAJIAaMHU, OKCUJAMHU M TUAPOKCUAAMH METAIIJIOB, COJAMU
Oosiee crnaObIX KHUCIOT. Peakuuu 3aMenieHusi TUAPOKCUIBHOW TPYIIbL: CO
cnupTaMu ¢ o0pa3oBaHUEM CJIOXKHBIX d(GUPOB (3TepuPUKaAlNM); aMMHAKOM U
amMuHaMu ¢ oOpa3oBaHMEM aMHUIOB; 3aMEIEHUS aTroMa Bojopoda y &-
YTJIEPOHOTO aToMa Ha aToM rajorena. [lonstue o0 aHruapuaax KapOOHOBBIX
KUCIOT. (OCOOEHHOCTH OKHCICHHUS MYypaBbUHOW KUCIOTHL. [lomydenwue
KapOOHOBBIX KUCJIOT OKHCIICHUEM aJIKaHOB, MIEPBUYHBIX CIIMPTOB U aJIbJICTHU/IOB.
[Tonydenue MypaBbUHOM KUCIOTHI U3 okcuaa yriaepoaa(ll).

HeHnaceblllieHHbIE  OJHOOCHOBHBIE KapOOHOBBIE KHUCJIOTHL. AKpUIIOBas,
OJICMHOBasi, JIMHOJIEBAsl W JIMHOJICHOBAs KHUCJIOTBI: COCTaB, CTPOCHHUE.
XUMHUYECKHE CBOWCTBA: MPUCOCIUHEHUE BOJOPOJA M TAJIOTCHOB IO JBOMHOU
CBSI3U YIIJIEBOJAOPOAHOM rpyIinbl. KapOOHOBBIE KUCTOTHI B IPUPO/IE.

[Ipumenenne kapOOHOBBIX KUCIIOT.

B3aumocBsI3p  MEXJy  YIJE€BOJIOPOJAMH, CHUPTAMH,  allbJIETHUIaMH,
KapOOHOBBIMH KUCIIOTAMH.

JleMoHCTpaunu

14. Moaenu Mosekysl KapOOHOBBIX KHUCIIOT.

15. PactBOpuMOCTb KapOOHOBBIX KUCJIOT B BOJIE, JACHCTBHE HA WHIUKATOPHI.

16. OTHOMIEHHE OJIEMHOBOM KHUCJIOTHI K paCTBOPAM IEPMAaHTraHaTa Kallks U



Opoma; B3aUMOJENCTBHUE CO IIETOYBIO.
Pacuernbie 3a51aun
5. BbIunCeHUs 0 YpaBHEHUSAM PEAKIIMHI, POTEKAOIIUX B PACTBOPAX.
[IpakTrueckue padoThI
2. CpaBHEHUE CBOMCTB KapOOHOBBIX M HEOPraHUYECKUX KUCIoT (1 vac).

OCHOBHBIE TPEFOBAHUA
K PE3YJIbTATAM YUYEBHOM JIEATEJBHOCTH YUYAILIMXCS

Yyammecs TOJKHBL:

JaBaTh OMpPEACIICHUS OHITHSIM:

KapOOHOBBIC KUCJIOTHI, CJIOKHBIC 3(UPHI; KapOOKCUIbHAS TPYIIIIA;

OCYLIECTBIISATh CIAEAYIOIINE BUABI AEATEIbHOCTH:

Ha3bIBATh:

KAUECTBEHHbIE pPEaKUUM Ha KapOOHOBBIE KHUCIOTHI; OOIIyI0 (QopMyIy
KapOOHOBBIX KHCIIOT; OINpPEEICHUE Kiacca KapOOHOBBIX KHUCIOT; KapOOHOBBIE
kucnoTel o HoMeHkiatype MIOITAK u TpuBmanbHbIMH Ha3BaHUSMU; 00JIACTH
MPaKTUYECKOTO UCIOJIb30BAHUS KapOOHOBBIX KHCIJIOT; COCTaB M CTPOCHHE
KapOOHOBBIX KHCJOT, CIOCOOBI TOMYy4YEeHHS] KApOOHOBBIX KHCJIOT, THIIBI
XUMUYECKUX PEaKluil KapOOHOBBIX KHCIIOT; YCIOBUS MPOTEKAHUSI U3YyUCHHBIX
peakuuii ¢ yyacTueM KapOOHOBBIX KHUCIOT; ()YHKIIMOHAIBbHYIO KapOOKCUIIbHYIO
rpynmy; (puznueckre CBOMCTBA KapOOHOBBIX KHCIOT; U3YUYEHHbIC XUMUUYECKUE
CBOMCTBA KapOOHOBBIX KUCJIOT;

pa3iinyaTh:

MOJIEKYJISIPHBIE, CTPYKTYPHBIEC U CKeJIeTHbIE ()OPMYJITbI KAPOOHOBBIX KUCIIOT;
THUIIBI U3YYEHHBIX XUMUYECKUX PEAKIINi KapOOHOBBIX KHUCIJIOT MO YPAaBHEHUAM U
cxemam;

ONpPEEIATH:

MPUHAJICKHOCTh OPraHUYECKOTr0 COEAMHEHUs] K KJIacCy KapOOHOBBIX
KUCJIOT MO CTPYKTYpHOM (opMyJie; THUIBl HW3YyUYEHHBIX XHMHYECKUX PEaKIui
KapOOHOBBIX KHUCJOT IO YpaBHEHUSIM M CXeMaM; KapOOHOBBIE KHCJIOTHI
(3KCTEpUMEHTATBLHO 0 KAaU€CTBEHHOW PEaKIUN);

COCTaBJISITh:

dbopmyry KapOOHOBOM KHUCIOTHI (MOJEKYJSIPHYIO, CTPYKTYPHYIO); MOJEIH
MOJIEKYJI METAaHOBOUM M 3TAHOBOM KHUCJIOT; CTPYKTYpHBIE (DOPMYIIBI KapOOHOBBIX
KUCJIOT MO WX Ha3BaHUSIM; CXEMbl, OTPaXKaIIIUE B3aUMOCBS3b MEXKIY
YIJIEBOIOPOJaMHU, HACHIIIEHHBIMU OJHOATOMHBIMHU CIIUPTAMH, albJCTHIAMU U
KapOOHOBBIMHM KHCJIOTAMH; ypPaBHEHHS pEaKIUi, OTpakalollue HN3y4YEHHbIC
XUMHUYECKUE CBOMCTBA KAPOOHOBBIX KUCIIOT, CIIOCOOBI UX MOJIyUYEHUS;

XapaKkTepHU30BaTh:



CHOCOOBI MOIYYEHHs] METAHOBOW U 3TaHOBOM KUCJIOT; CTPOCHHE METAHOBOM
U ATAHOBOM KHCIIOT; (PU3NYECKUE CBOMCTBA KAPOOHOBBIX KHUCIIOT; M3YUEHHbIE
XMUMHYECKHE CBOMCTBA KAPOOHOBBIX KHUCIIOT;

OOBSACHSTH:

B3aMMOCBSI3b MEXKJy COCTAaBOM, CTPOCHHMEM M CBOMCTBAMHM KapOOHOBBIX
KHCJIOT; B3aWMOCBSI3b YIJI€BOJAOPOAOB, HACBIIIEHHBIX OJAHOATOMHBIX CIHUPTOB,
aJIbJIETUIOB, KapOOHOBBIX KHUCJOT; MPUYMHBI CXOJICTBA XMMUYECKHX CBOMCTB
rOMOJIOTOB KapOOHOBBIX KUCIIOT; XUMUYECKHE CBOMCTBA U3YUEHHBIX COCAMHEHUIM
C MO3ULIMH TEOPUU XUMUYECKOTO CTPOCHHUS;

IPOBOJUTD:

MaTEeMaTUYEeCKHE BBIYUCICHHUS TMPU  PEUICHUM  pPacCUYETHBIX  3a/ay;
XUMUYECKUN SKCIIEPUMEHT;

M0JIb30BATHCS:

y4eOHBIM MOCOOMEM; MPaBUIIaMH O€30IIaCHOTO MOBEICHUS IIPU 00pallEeHUN
C BEIIECTBAMHM, XMUMHUYECKOM IMOCYAO0H, JTa0OpaTOpPHBIM OOOPYJOBAaHUEM H
HarpeBaTeIbHbIMU IPUOOpaMH;

IIPUMEHSTH:

U3Yy4YCHHbIE MTOHATHUS U 3aKOHBI IIPU XapaKTEPUCTUKE COCTaBa, (PU3HUECKHUX,
XUMHUYECKUX CBOMCTB U CIIOCOOOB MOIy4YeHHsI KAPOOHOBBIX KUCIIOT.

Tema 6. Crioxusie 3¢gupsl. XKupsi (10 yacos)

Cnoxubie 3¢upnl. Onpenenenue kiacca. OOmas dopmyna, CTpoeHHeE,
MOJIEKYJISIpHAsE U CTPYKTypHasi (OpMyJibl. DTUIOBBIA dPUP YKCYCHON KHCIIOTHI
KaK MPEACTaBUTEND CIIOKHBIX 3(DUPOB.

N3omepusi: CTpyKTypHass U MexXKjaccoBas (C KapOOHOBBIMU KHCIOTAMM).
Homenknarypa WIOIIAK wu TpuBHManbHble Ha3BaHUA CIOXHBIX 3(QHUPOB.
dusnyeckue CBOMCTBAa CIOXHBIX 3upoB. IlosyyeHue CIOXHBIX 3PUPOB:
peakius srepudukaiuu, ee 00paTuMOCTb.

XUMUYECKUE CBOUCTBA: TUAPOJIN3 (KUCIOTHBINA U MIETOYHOM).

Cnoxubsie »¢upsl B mpupoje. I[lpumenenue. IlonuddupHbie BOIOKHA
(J1aBcan).

Kupsei. CocrtaB, cTpoeHME U HOMEHKJATypa Tpuriauuepuao. Ousznueckue
CBOMCTBA. XMMHMYECKHE CBOWCTBA: THUIAPOJIW3, TUIAPUPOBAHHUE, OKHUCIICHHUE.
buonornueckas poJib :KUPOB.

Mpiuia. Cunrerudeckue moromue cpenctsa (CMC).

JleMoHCTpaunu

17. Ilony4yeHue ciaoxHOro 3(hupa YKCyCHOM KUCIIOTHI.

18. O6pa3siibl ClIOKHBIX 3(DUPOB, TOJUIGUPHBIX BOJIOKOH U MOJIUMEPOB.

JlaGopaTopHbI€ OIBITHI



5. MHccnenoBanue CBOWCTB KUPOB (PacTBOPHUMOCTh, JIOKA3aTEIHCTBO
HEHACBHIIIIEHHOTO XapaKTepa OCTaTKOB KapOOHOBBIX KHUCJIOT).
6. CpaBHEHME CBOMCTB MbLIa U CHHTETUYECKUX MOIOIIUX CPEJCTB.

OCHOBHBIE TPEBOBAHUA
K PE3YJIbTATAM YUEBHOM JIEATEJIBHOCTH YUAIIMXCS

Yuamuecs 10JKHbI:

JIaBaTh ONPEAEIICHUS TOHITHUSIM: )KUPHI;

OCYIIECTBJISATh CIEYIOLUIUE BUAbI AESITEIbHOCTH:

Ha3bIBaTh:

o0y (Gopmysly CIOXKHBIX S(PHUPOB; OMpPENETICHUS KIACCOB CJIOXKHBIX
3¢UpoB U KUPOB; cioxkHble 3pupsl no HoMeHkinarype HMIOITAK, cioxHbie
3¢Upbl W KUAPHl TPUBUAJIBHBIMU HA3BaHMUSIMHU; OO0JACTH MPAKTHUYECKOIrO
UCIIOJIb30BAaHUS CJIOKHBIX 3(PUPOB U KUPOB; COCTAB U CTPOCHHUE CIOKHBIX
3QUpPOB U KUPOB, CIOCOO TMOJYYEHHS CIOXKHBIX 3(PUPOB U KUPOB, THUIIBI
U3YYECHHBIX XHMHUYECKHX pEaKLUHUU CIOXKHBIX 3(QUPOB U IKUPOB; YCIOBUS
IOPOTEKAHUSI M3YYEHHBIX PEAKIHUI CIOXKHBIX 3(UPOB U KUPOB; (U3HUECKUE
CBOMCTBa CJOXHBIX 3(PUPOB U JKUPOB; H3YUYEHHBIE XMMHYECKHE CBONCTBA
CJIOHBIX 3(DUPOB U KUPOB;

pasnuyarh:

MOJIEKYJISIPHBIE, CTPYKTYPHBIE U CKEJIETHbIE (POPMYJIbI CIOKHBIX 3PUPOB U
KUPOB; TUIbl U3YUEHHBIX XUMHUYECKUX PEAKLUN CIOKHBIX 3(PUPOB U KUPOB IO
YPaBHEHUSIM U CXEMaM;

ONPEIEHATH:

IPUHAIJICKHOCTh OPraHUYECKOTO COSAMHEHUSI K KIJIACCY CIOXKHBIX 3(PUPOB U
KHUPOB IO CTPYKTYpHOH (popmysie; TUIBI M3YyUYEHHBIX XUMHYECKUX peaKlui
CJIOXHBIX 3(DUPOB U KUPOB MO YPABHEHUSM;

COCTAaBJISITh:

bopmyny croxHOro 3¢upa (MOJEKYIIPHYIO0, CTPYKTYPHYIO); CTPYKTYpPHbIE
GbopMyJibl CIIOXKHBIX 3(QHUPOB MO HUX HA3BaHUSIM; CXEMBbI, OTPAXKAIOIINE
B3aMMOCBSI3b MEXK/y HACBHIIIEHHBIMH OJHOATOMHBIMU CIHPTaMH, KApOOHOBBIMU
KUCIIOTaMM, CJOXHBIMH 3(QUpaMu; ypaBHEHHS peakiUil, OTpakarolue
U3YUYEHHbIE XUMHYECKUE CBOMCTBA CI0KHBIX 3(PUPOB, CIIOCOO UX MOITYUYEHUS;

XapaKTEepU30BaTh:

CHOCO0 TMOJYYEHHUS CIOXHBIX 3(QUPOB; (U3UUECKHE CBOMCTBA CIOXKHBIX
3(UpPOB; U3YyUEHHbIE XUMUYECKHUE CBOMCTBA CIOKHBIX 3(UPOB;

POBOJIUTH:

XUMUYECKUM SKCTIEPUMEHT;

N0JIb30BAThHCS:



y4eOHBIM MOCOOMEM; MpaBHIIaMKU O€30IIaCHOTO MOBEICHUS MIPU 00pallleHUN
C BEIECTBAMHM, XHUMHUYECKON IMOCYA0H, JTa0OpaTOpPHBIM OOOpPYIOBAaHUEM H
HarpeBaTeIbHBIMU MpUOOpamu;

MPUMEHSTD:

M3YUYCHHbBIC TTOHSATUS U 3aKOHBI IIPU XapaKTEPUCTUKE COCTaBa, (U3NUECKUX,
XUMHUYECKUX CBOMCTB U CIIOCO0A MOJIYUEHUSI CIIOKHBIX 3(UPOB.

Tema 7. Yrneoasl (18 yacoB)

VYrnesoabl. Onpenenenue kiacca. O0mas hopmyna.

Monocaxapuasl. ['moko3a: coctaB, cTpoeHHe, (DYHKIIMOHAJIbHBIC TPYIIIIHI,
CTpO€HHE MOJEKyJbl. JInHelHas W HUKIWYecKue o- U [B-popMbl MOJIEKYJIbI
I0KO3bl. DpyKTO3a — M30MEP IJIHOKO3bl. PU3UUECKUE CBOMCTBA TJIFOKO3bI U
(bPYKTO3HI.

[IpenacraButenn meHTo3 — pubo3za u nae3okcupudo3a. CrpoeHue u
OMOJIOrMYECKOE 3HAUCHUE.

XUMHUYECKHE CBOWMCTBA TJIFOKO3BI: OKUCICHUE IO TJIIFOKOHOBOW KHCIIOTBHI,
BOCCTAHOBJICHUE /IO IIECTUATOMHOTO CIUpPTa cOpOUTa; OpoKeHue (CIUpPTOBOE,
MOJIOYHOKHUCJIOE, MaciIsTHOKUcCHIoe). KauecTBeHHbIE peakliMu Ha TJII0KO3Y:
«cepebpsiHoro 3epkana» u ¢ rugpokcugom meau(ll). Haxoxaenue B npupoze,
MOJIy4YE€HHUE U TPUMEHEHUE TIIFOKO3BI.

HMucaxapuapl. Caxapo3a Kak NpeACTaBUTENb AHCAaXapUAOB, €€ COCTaB.
Monekynsapuas dopmyna. dusmdeckue CBONCTBA. XUMHUYECKHE CBOMCTBA:
ruaponus. [lonyuenue u npuMeHeHne caxapo3bl.

[IpeanpusiTus mo mMpou3BOACTBY caxapa B PecryOnuke benapych.

[Tonucaxapuasl. Kpaxman — npupoaubiit nonucaxapu. CTpoeHrne MOJIeKYJT
KpaxMaJia (OCTaTKu o.-IJIH0K03b1). Dusznueckre cBOMCTBA.

XUMHYECKHE  CBOMCTBA  Kpaxmana: ruapoin3  ((pepMeHTaTHBHBIM,
KHUCJIOTHBIN ); peaKkus ¢ HOJIOM (KaueCTBEHHAsl pEaKI[usl Ha Kpaxmadn).

[enmrono3a — npupo b nonucaxapuja. CTpoeHHe MONEKYI LEJUTOI03bI
(octatku B-rat0K03b1). PU3UYECKUE CBOKCTRA.

XUMUYECKHE CBOMCTRA IEJUTIOJI03bI: TOPEHHE, TUIPOJIN3, B3AUMOJEHCTBHE C
a30THOM KUCJIOTOM U YKCYCHBIM aHTHIPUIOM C 00pa30BaHHUEM CIIOKHBIX d(UPOB.
HarypanbHble M HCKYCCTBEHHBIE BOJIOKHA. [IprMeHeHue UemIono3bpl U ee
MPOU3BOIHBIX.

3HayYeHue YIIIeBOJAOB KaK MUTATEIbHBIX BEIIECTB.

JleMoHCTpaunu

19. Okucnenue riatoKo3bl (PEakiys «cepeOpsiHOTO 3epKaiay ).

20. 'maponu3 caxaposbl.

21. O6pa31pl HCKYCCTBEHHBIX BOJIOKOH M TKAHEH.



JlabopaTopHbI€ OTBITHI

7. BzaumoaeicTBue ritoKo3sl ¢ Tuapokcuaom meau(Il).

8. M3yuenue husnueckux CBOMCTB KpaxMaia. BzanmoaeicTBue kpaxmana ¢
HOJIOM.

[IpakTrueckue padoThI

3. 'maponu3 kpaxmana (1 gac).

4. Pemenue skcriepuMeHTalbHbIX 3a1a4 (1 gac).

OCHOBHBIE TPEFOBAHMUM
K PE3VJIbLTATAM YUYEBHOU JAEATEJIBHOCTHU YUAIINUXCA

Yyammecs TOJKHBL:

JaBaTh OMPEICIICHUS TOHATUSIM:

YIJIEBOJIBI;

OCYIIECTBJISITh CJICAYIOIINE BUIBI AEATEIbHOCTH:

Ha3bIBATh:

Ka4eCTBCHHBIC pPEaKIMd Ha HW3YUYCHHBIC YIJIEBOABI;, OOIIyI0 (opMymy
VIJIEBOJIOB;  ONpEJEICHHE  Kjacca  YIJIEBOJOB; H3YYEHHBIC  YTJICBOBI
TPUBUAIBHBIMHA  Ha3BaHUSAMM; OOJIACTH  IMPAKTHYECKOTO  HCIIOJIb30BaHUS
M3YYEHHBIX YTJIEBOJAOB; COCTaB W CTPOCHHE H3YUYCHHBIX YIJIEBOJIOB, THIIbI
M3YUYCHHBIX XUMUYECKUX PEaKIINil YIIIeBOA0B; PU3MUECKHUE CBOMCTRA YIIIEBOOB;
M3YUYCHHbIC XUMUYECKHE CBOMCTBA YTJIEBOJIOB;

pazinyaTh:

MOJICKYJISIPHBIE M CTPYKTYpHBIC (POPMYJIBI YTJEBOJOB; THIBI HW3yYCHHBIX
XMMHUYECKUX PEaKIIUM yTIIEBOJAOB M0 YPABHEHUSIM U CXEMaM;

ONPEICIIATh:

MPUHAICKHOCTh OPraHMYECKOTO COCAMHEHHUS K KJIacCy YIJIEBOJOB IO
CTPYKTYpHOU (opmyJie; CTpOeHUE MOJIEKYJ YIJIEBOJOB; TJIOKO3Y U Kpaxmal
(3KCTIEPUMEHTATILHO 10 KAU€CTBEHHBIM PEAKIIUSIM);

COCTaBJIATh:

bopMyIIbl M3YUYEHHBIX YTJIEBOIOB (MOJICKYJISIPHBIC, CTPYKTYPHBIE: TJIFOKO3BI,
GPYKTO3BI, Kpaxmalia, IE/UTIOJI03bI; MOJICKYJSpHas - caxapo3bl); YpaBHCHUS
peaKuuii, OTpaxkaroIye N3y4eHHbIE XUMUUECKUE CBOMCTBA YTJIEBOJOB;

XapaKTepHU30BaTh:

CTPOCHHE TJIOKO3bI, (PPYKTO3BI, c€axapo3pl, Kpaxmajia, IeJIII0JIO36I;
¢bu3nyeckrue CBOWCTBA YIJIEBOJOB; H3YUYCHHBIE XHUMHYECKHE CBOMCTBA
YIJIEBOIOB;

aHAJIU3UPOBATh:

pe3yJibTaThl JIA0OPATOPHBIX OMBITOB, MPAKTHYECKUX PpadoT; y4eOHYIO
uH(}OpMaIuIo;



oOpaIarhbcsi:

C BELIECTBAMHU, XMMHYECKOW MOCYAOH, J1a0OpaTopHBIM O0OpYyIOBaHUEM,
npudopamu;

IPOBOJIUTB:

XUMUYECKUM 3KCIIEPUMEHT;

N0JIb30BATHCS:

y4eOHBIM MOCOOMEM; MPaBUIIAMH O€30I1aCHOTO MOBEICHHS IIPU 00pallEeHUN
C BElIeCTBaMM, XHMMHUYECKOH NOCYJOW, JabopaTopHBIM OOOpPYJOBAaHUEM U
HarpeBaTeIbHbIMU IPUOOpaMH;

IPUMEHSITh:

U3YyYCHHbIE MOHATUS U 3aKOHBI IPU XapaKTEPUCTUKE COCTaBa, (PU3HMUECKUX
Y XUMHUYECKUX CBOMCTB YTJIEBOJOB.

Tema 8. Azotconeprkaiie oprannyeckue coeunenus (16 yacon)

Amunbl. Onpenenenue kiacca. Kiaccudukanus amuHoB. M3omepus u
HOMEHKJIaTypa aMUHOB.

[lepBuuHbIe HACHIIIEHHBIE aMHHBI, oOmas ¢dopmysa. AMUHOTpYIIA, €€
AJIEKTPOHHOE CTpOeHUE. MOJIEKyIspHbIE, CTPYKTYPHBIE M 3JEKTPOHHBIC
dbopmynbl. Du3MYECKHE CBOWCTBA TMEPBUYHBIX  HACHIIIEHHBIX aMHHOB.
XUMUYECKHE CBOMCTBA: OCHOBHBIC CBOICTBA aMHHOB (peakiMu C BOJAOU U
KHUCJIOTaMU ), TIOJITHOE OKUCJICHUE.

AHUJIMH Kak TMpEACTaBUTENb apOMATUYECKMX aMHHOB, €ro COCTaB U
cTpoeHue. MornekysapHas, CTpyKTypHas U dJIeKTpoHHas Gopmyibl. usndeckue
CBOWCTBA. B3anMmHOE€ BIMSHHE aTOMOB B MOJICKYJE AHWIMHA. XUMHYECKHUE
CBOMCTBA: pEaKkUMW aHWIMHA 10 aMHHOrpymnmne (C KUCIOTaMu) U
apoMaTU4eCcKoMy sapy (¢ OpOMHOM BOHOM).

[TonmyyeHre HACBIIIEHHBIX aMHWHOB U3 TaJOF€HAJIKAHOB W CIUPTOB,
BOCCTAaHOBJIEHUEM HUTPOCOECAUHEHU M. [ [puMeHeHne aM1uHOB.

CpaBHHUTENBHAS XapaKTEPUCTUKA CTPOEHHUS M CBOMCTB aMUHOB U AaMMHAKA.

AmuHokucnotel.  Onpenenenue knacca. @OyHKUMOHAIbHBIE TPYIIIBI
aMHUHOKUCHOT. M3omepus u HoMeHkiarypa: tpuBuainbHas u MIOITAK.
0.-AMUHOKHUCIIOTHI. AMMHOYKCYCHAs KUCJIOTA KaK MPEJACTaBUTEb AMUHOKHUCIIOT,
€€ COCTaB, CTPOCHUE MOJICKYJIbI.

@u3nyecKne CBOMCTBA O-aMHUHOKHUCIOT. XWMHYECKHE CBOMCTBA OL-
AMUHOKHCIIOT: B3aWMOJICUCTBUE C OCHOBAaHUSAMH U KHCJIOTaMu (amMpOTEepHBIC
CBOMCTBa);  OOpa3oBaHHWE  CIOXHBIX  3(HUPOB;  B3aUMOJECHUCTBUE  C
aMmuHOKucaoTamMu (oOpazoBanue nentuaoB). [lentuanas cBs3b. [lomyuenue o-
AMUHOKHUCJIOT U3 Ol-TaJIOT€H3aMEIIEHHBIX KapOOHOBBIX KUCIIOT.

[IpumeHenne u OHOJOTMYECKAs] POJIb AMHUHOKHCIOT. AMHUHOKHUCIOTHI



3aMEHUMbIE U HE3aMEHHUMBbIE.

CuHTeTHYECKHUE TIOJIMaMUIHbIE BOJIOKHA: KalpOH, HEHJIOH.

[IpeanpusTuss Mo TPOU3BOACTBY XHMMHUUYECKHX BOJOKOH B PecmyOmnmke
benapycs.

benku — mnpuposHbIe BBICOKOMOJICKYISIpHBIE coequHeHus. CocTtaB U
CTpOCHHE OEIKOBBIX MakpomoJiekyid. llepBuuHasi, BTOpuYHas, TPETUYHAS U
YETBEPTUYHAS CTPYKTYPhI OCIIKOB.

XUMHUYECKUE CBOMCTBA OCTTKOB: THAPOIN3, ICHATYpAIs, [IBETHBIC PEAKIIUH.

buonoruyeckas posib O€IKOB.

JlemoHCcTpauuu

22. Mopenu MOJIeKyJ1 METWJIaMUHA U STUJIAMHUHA.

23. Jlenatypauus O€JIKOB.

JlaGopaTopHbIE OMBITHI

9. CBoiicTBa OENKOB: JE€HATYpallMsl, LIBETHBIE PEAKIIUH.

[IpakTrueckue padoThI

5. Pemienune 3kcnepuMeHTaNIbHBIX 3a1a4 (1 yac).

OCHOBHBIE TPEBOBAHUIA
K PE3YJIbTATAM YUEBHOM JIEATEJIBHOCTH YUAILIMXCS

VYuamuecs JOJKHBIL:

JaBaTh OMpPEACIICHUS MOHITUSIM:

aMUHbI, aMUHOKHUCJIOTHI (TJMUKH, alaHWH, (PEHUIANaHWH, TIyTaMUHOBAs
KHUCJIOTA, JIM3UH), O€JIKW; HOMEHKJIAaTypa aMHUHOB W aMHHOKHCIIOT; peakuus
NEeNTU3alUY;

OCYLIECTBIIATh CIAEAYIOMINE BUABI AEATEIbHOCTH:

Ha3bIBATH:
U3YUYEHHbIE KauyeCTBEHHbIC peaKIuu Ha Oeiku; oOuryro (GpopMyiy MEepBHUYHBIX
aMHUHOB; OTIPEENICHNUs KJIaCCOB MEPBUYHBIX AMUHOB, O.-AMUHOKHCIIOT U OEJIKOB;
U3YUYCHHbIE TEPBUYHBICE AMUHBI (L-AMHUHOKHUCJIOTHI; 00JacTH MPAaKTHUYECKOIrO
UCIIOJIb30BAaHUS OL-aMHUHOKHUCIIOT M OEJIKOB; COCTaB U CTPOEHUE TEPBUYHBIX
aMUHOB, aMUHOKUCIIOT U O€JIKOB, U3YUYEHHBIE CIIOCOOBI MOTYUYEHHUS MEPBUYHBIX
aMHHOB, O-aMUHOKHUCIIOT M O€JIKOB; THUIBI XMMHUYECKHX pPEaKUUi MEepBUYHBIX
aAMUHOB, O.-aMUHOKUCIOT U O€NKOB; (YHKIIMOHAJIbHBIE TPYIIbl MEPBUYHBIX
aMHHOB, OL-aMUHOKHUCJIOT U OEJKOB; (PU3NUYECKUE CBOMCTBA BEIIECTB MEPBUYHBIX
aMUHOB, OL-AMHUHOKHCIIOT U O€JIKOB; XUMUYECKHUE CBOMCTBA MEPBUYHBIX AMUHOB,
0,-aMHHOKHCJIOT ¥ OCJIKOB;

paznnyaTh:



CTPYKTYPHBIE U CKEJIETHbIE (POPMYJIbl EPBUYHBIX AMUHOB, OL-AMUHOKHCIIOT U
OENKOB; THUMBl HM3YYCHHBIX XMMHUYECKHX pEaKIMi TEPBUYHBIX aAMHUHOB, Ol-
AMUHOKHCIIOT ¥ OEJIKOB 110 YPABHEHUSIM U CXEMaM;

OTIPEACIIATH:

NPUHAJIEKHOCTh OPraHMYECKOr0 COEIMHEHUS K IEPBUYHBIM aMHHAM,
aMUHOKHCIIOTaM M OelIkaM MO CTPYKTYPHOM (QopMyJie; THUIIbI XUMHYECKHUX
peakilnii MEpBUYHBIX AMUHOB, O.-AMUHOKHUCIIOT U OEJIKOB MO YPAaBHEHUSIM; OCJIKU
(3KCIIEpUMEHTAIBLHO MO KaUECTBEHHBIM PEAKIUSM);

COCTaBJISITh:

(GopMyJibl NEPBUYHBIX AMUHOB (MOJIEKYJIIDHBIE M CTPYKTYpHBIE), O~
AMUHOKUCIIOT (CTPYKTYpHBIE), O€JIKOB (IEPBUYHON CTPYKTYpHI); CXEMBI,
OTpaXkarolllie B3aUMOCBS3b MEXJIYy YIVIEBOJAOPOJAMH U  MEPBUYHBIMU
HACBHIIEHHBIMM ~ aMHMHAMM; MEXJIy KapOOHOBBIMU  KHCIOTAaMH M  O-
AMUHOKHCIIOTAaMH; YPaBHEHUS peaklUii, OTpakarolue U3yYCHHbIE XUMUYECKUE
CBOMCTBA MEPBUYHBIX HACBHIIIEHHBIX AMHUHOB U O-aMUHOKHUCIIOT; W3YUYEHHBIE
CHOCOOBI OJTyYEHHUsI IEPBUYHBIX HACBHIIICHHBIX aMUHOB U OL-aMUHOKHUCIIOT;

XapaKTepU30BaTh:

CHIOCOOBI NIOJIyYEHUS IEPBUYHBIX HACBIIIEHHBIX AMUHOB U (L-aMUHOKHCIIOT;
¢uznueckue CBOMCTBA MEPBUYHBIX HACBHIIIEHHBIX AMHHOB M O-aMUHOKHUCIIOT;
U3YUYEHHbIE XMMUYECKHE CBOWCTBA IMEPBUYHBIX HACHIIIEHHBIX AMUHOB U OL-
aMUHOKHCIIOT;

OOBSACHSITH:

B3aUMOCBSI3b MEXKIY COCTABOM, CTPOCHHEM M CBOMCTBAMM IEPBUYHBIX
HACBIIICHHBIX AaMHMHOB UM O-aMUHOKHUCJOT;, B3aUMOCBS3b YTIJIEBOJOPOIOB,
NEPBUYHBIX HACBIIICHHBIX AMUHOB M O-aMUHOKHCIIOT; TMPUYUHBI CXOJCTBA
XUMHYECKMX CBOWCTB T'OMOJIOTOB TEPBUYHBIX HACBIIMIEHHBIX aMHUHOB;
XUMUYECKHE CBOMCTBA N3YUECHHBIX COEUHEHNI C TO3ULIUH TEOPUN XUMHYECKOTO
CTPOCHHS;

aHaJIM3UPOBATH:

pe3yabTaThl J1A0OPATOPHBIX OIBITOB, MPAaKTHUYECKUX paldoT; Y4YEOHYIO
uH(dOpMaIuIo;

oOpaiarhbcsi:

C BeIlleCTBaMHU, XMMUYECKOW MOCYI0H, 1a0OpaTOpHBIM O0OpPYIO0BAHUEM,
npudbopamu;

IPOBOJIUTH:

XUMUYECKUM OKCHEPUMEHT; MOJCIUPOBAHUE MOJEKYJd OPraHHYECKUX
COCIMHCHUIA;

M0JIb30BATHCS:



y4eOHBIM MOCOOMEM; MpaBHIIaMKU O€30IIaCHOTO MOBEICHUS MIPU 00pallleHUN
C BEIECTBAMHM, XHUMHUYECKON IMOCYA0H, JTa0OpaTOpPHBIM OOOpPYIOBAaHUEM H
HarpeBaTeIbHBIMU MpUOOpamu;

MPUMEHSTD:

M3YUYCHHbBIC TTOHSATUS U 3aKOHBI IIPU XapaKTEPUCTUKE COCTaBa, (U3NUECKUX,
XUMHUYECKHUX CBOMCTB U CIIOCOOOB MOJIyYEHHUS MEPBUYHBIX HACHIIIIEHHBIX AMUHOB

H O-aMHUHOKHMCIIOT.

Tema 9. O6001IeHNE U cCUCTeMaTU3aIMs 3HAHUKM 110 OPraHUYeCKON XUMUHU
(6 yacon)
MHoroo0Opasue opraHM4eCcKux COCUMHEHUH.
Knaccuduxanus opraHuuecKux BeIleCTB.
B3anMocBs3b MEXly OPraHUMYECKUMU COEAUHEHHUSIMHU PA3JIMYHBIX KIIACCOB.
3aBHUCHMOCTh CBOMCTB BEIIECTB OT CTPOCHMS MX MoJieKyld. OcoOeHHOCTH
CTPOEHHUS U CBOMCTB BBICOKOMOJIEKYJISIPHBIX COCIUHECHUM.
Opranuyeckue cCoeJMHEHHS BOKPYT Hac.
[IpakTueckue padoThI
6. Pacnio3HaBaHue ¥ U3y4YEHUE CBOMCTB IJIACTMACC U BOJIOKOH (1 yac).

OCHOBHBIE TPEBOBAHIA
K PE3VJIbLTATAM YUYEBHOU JNEATEJIBHOCTHU YUAIIMUXCA

VYuamuecs: 1OKHBI:

JIaBaTh  OMNPEACICHUS  TOHATHSAM:  KjacCH(UKaIus  OpraHUYeCKUX
COCAUHCHUN;

OCYIIECTBJISITh CJICAYIOLINE BUIbI AEATEIbHOCTH:

pazinyaTh:

TOMOJIOTH; U30MEPhI; MOJICKYJISIPHBIC, CTPYKTYPHBIEC U CKEJIETHBIE (DOPMYJIBI
OpPraHUYECKUX COCAMHECHUW; THUIBI XUMHUYECKHX PEAKIHN OpPraHuYeCKUX
COCJIMHCHUH MO0 YPABHEHUSIM U CXEMAM;

ONPEICIIATh:

MPUHAJICKHOCTh OPTAaHUYECKOTO COCAUHEHHUS K ONPEACTCHHOMY KJIacCy Mo
CTPYKTYpHOM (opMyse; NPOCTPAaHCTBEHHOE CTPOCHHUE MOJICKYJ, THIIBI
XUMHUYECKUX  PEaKIUl  OpPraHUYECKUX COCAMHEHUHW 1O  YpPABHECHUSM;
OpraHUYeCKHEe COSTUHEHUS (PKCIIEPUMEHTAIBHO M0 KAYECTBEHHBIM PEAKIIUSIM);

COCTaBJIATh:

CXEMbI, OTPAXAIOIIUE B3aUMOCBSI3b MEXIYy OPTaHUYECKUMHU BEUICCTBAMHU
PA3JIUYHBIX KJIACCOB; YPABHECHUS PEAKIIMN, OTPAXKAIOIINE XUMHUYECKHAE CBOMCTBA
M3yYEHHBIX BEIIECTB U CIIOCOOBI UX MOJYUYCHHUS;

XapaKTEPU30BATh:



CHOCOOBI TOJIYYEHHUS] OPTraHMYECKUX BEIECTB; CTPOCHHME BEIIECTB; THII
XUMHUYECKON CBsI3W; (DU3WUYECKHME CBOWCTBA OPraHWYECKUX COCIUHEHUU
ONPENIEIICHHOr0 KJIacca; XMMHUYECKHME CBOWCTBA OPraHUYECKUX COETUHEHUUN
ONPENEIICHHOTO KJIacca;

OOBSICHATD:

B3aMOCBSI3b MEXJY COCTaBOM, CTPOCHHUEM M CBOMCTBAMHM OPTAHUYECKUX
BEIIECTB; B3aMMOCBS3b OPraHUYECKUX COEAUHEHUW pA3JIUYHBIX KJIACCOB;
OPUYMHBI MHOTOOOpa3usi OPraHUYEeCKUX BEIIECTB; MPUYUHBI MPOSBICHUS
OpraHUYEeCKUMH COCAMHEHUSIMU aM(pOTEPHBIX CBOWCTB; MPUYUHBI CXOJICTBA
XUMHUYECKUX CBOMCTB OPraHUYECKUX COEAUMHEHUI OJTHOTO KJIacca; XMMHUYECKUE
CBOMCTBA OpPraHMYECKUX COCIUHEHUN C TO3ULUUH TEOPUH XHUMHUYECKOTO
CTpPOEHHUS;

MPUMEHSTD:

M3YyYECHHBIC TOHATUS M 3aKOHBI MPH XAPAKTEPUCTUKE COCTaBA U CBOMCTB
BEIIIECTB, XUMUUYECKUX PEeaKInii, CHOCOOOB MOJIyYEHHUsI BEIIECTB.

I'/TABA 3
COAEPKXAHHUE YYEBHOI'O ITPEJAMETA B XI KJIACCE.
OCHOBHBIE TPEBOBAHUS K PE3YJIbTATAM YUYEBHOH
AEATEJBHOCTHU YYALIUXCHA

Tema 1. OcHOBHBIEC OHATHS U 3aKOHBI XUMUH (16 yacoB)

OCHOBHBIC TIOHATHS XUMHH. ATOM, MOJIEKYJIa, BEIIECCTBO. XUMUUYECKUM
aneMmeHT. lIpocTeie W cllOKHBIE BemecTBa. BeniectBa MOJEKYISAPHOTO U
HEMOJIEKYJIIPHOTO CTpoeHUsl. DopMyJibHAsI €IMHULIA.

Baxuenime Kiaccbl HEOPraHMYECKUX COCIMHEHUN: OKCHUIbI, OCHOBAHUSI,
KUCJIOTBI W COJIM, WX Kjiaccu(ukarus, Ha3BaHHS, CIOCOOBI MOJYy4YECHUS U
XUMHUYECKHUE CBOMCTBA.

B3anMocCBs3p MEXAY KilacCaMU HEOPTAHUYECKUX COCTMHEHUM.

KosimuecTBEHHBIE XapaKTEPUCTHKHM BEIIECTBA: Macca, MaccoBas JOJIs
AJIEMEHTA B BEIIIECTBE, KOJIMYECTBO (XUMHUYECKOE KOJNUYECTBO), MOJISIpHAs Macca,
MOJIIpHBIN 00beM (Ta30B).

[TonsiTue 0 crexuomMeTpuu. 3aKOH COXPAHEHHUSI MAacChl BEIIECTB. 3aKOH
MOCTOSIHCTBA COCTaBa BEIIECCTRA.

3aKkOH OOBEMHBIX OTHOIICHUH. 3aKoH ABorajapo. MoJspHbId 00BeM U
MOJIIpHasi KOHIIEHTpalus ra3a.

JleMoHCTpaunu

1. O6pa3iibl HEOPTAaHUYECKUX BEIIECTB.

2. OnbIThl, J0Ka3bIBAIOIIME BBIMOJHEHUE 3aKOHA COXPAHEHUS MAacChl



BEILIECTB B XUMUYECKUX PEAKLUAX.
Pacuernbie 3a51aun
1. Pacuer 00b€MHBIX OTHOIIEHUH Ia3000pa3HBIX BEIIECTB MO XUMUYECKUM
YPABHEHHUSM.
2. Bpruncnenue MOJISpHOM KOHIEHTPALUX rasa.

OCHOBHBIE TPEBOBAHUA
K PE3YJIbTATAM YUYEBHOU JIEATEJIBHOCTH YUAIIIMXCS

Yyammecs TOJKHBL:

JaBaTh OMpPE/CNICHUs] TIOHATHUIM: BEIIECTBO; aTOM, MOJIEKYJIa, XUMUYECKUN
AJIEMEHT; MPOCTOE U CI0KHOE BEIIECTBO; XUMHUUECKOE COSTUHEHNE; XUMUYECKasI
dbopMya; KOJIMUYECTBO BEIIECTBA;

XUMUYECKass peakius, TUIbl XUMHYECKUX peakiui (coeauHeHus,
paslioKEHUsI, 3aMelIeHUs, OOMEHA); peakius HeWTpaau3aluu; KIAacCh
HEOPTaHWYECKUX COCTUHEHUMN: OKCHJbI (OCHOBHBIC, KUCIOTHBIE, aM(OTEepHbIE,
Hecosieoopaszyromme), KHCJIOTBI (onHO- " MHOTOOCHOBHBIE,
KHUCIIOPOJICOACpIKAIINE U OECKUCIOPOAHBIC, CUIBHBIE M ClIa0ble), OCHOBAHUS
(memoun U ciaOble OCHOBaHMS), aMPOTEpPHBIE TUIPOKCUIBI, CONU (CPeIHHUE U
KHCJIBIE);

OCYILIECTBIISATh CIETYIOIINE BUIbI ICATEILHOCTHU:

Ha3bIBATh:

GbOpMYIMPOBKH 3aKOHOB: COXPAHEHUS MacChl BEIIECTB, IOCTOSHCTBA
cocTaBa, ABOTaJIipo, 00bEMHBIX OTHOIICHUH;

BEI[ECTBA MO XUMHYECKUM (OpMyJiaM; KJIacChl COCIUHECHUI; MPU3HAKH U
YCJIOBHS MPOTEKAHUS] XUMUYECKUX PEAKIUN; THUI XUMHUYECKOM PEaKIUu IO
ypaBHEHUIO;

XapaKTepU30BaTh:

XUMUYECKHUE CBOWCTBA COCAMHEHUM pa3IMUHBIX KJIACCOB; B3aUMOCBS3b
MEXKy KJIaCCaMU HEOPTaHUYECKUX COCIUHCHUM;

MPOBOUTH:

MaTeMaTUYECKUE BBIYMCIICHUS IPU PEIICHUU PACUETHBIX 3a]1a4;

MOJIb30BAaThHCA:

y4eOHBIM MOCOOMEM; TaOIUIEH PACTBOPUMOCTH KHUCIOT, OCHOBaHUH, COJIeH
B Boje; Tabmuuend «llepronnueckas cucTeMa XHUMHUYECKUX 3JIEMEHTOB
JI.N.MenneneeBa»; mpaBuwiamMu O€30MACHOTO IMOBEACHUS TMPU OOPAIICHUHU C
BEIIIECTBAMM, XHMHUYECKOM TOCYJIOH, Ja0OpaTOpHBIM OO0OpYJIOBaHUEM U
HarpeBaTeIbHbIMU TPUOOpaAMHU.

Tema 2. CtpoeHue aToma u nepuogudeckuii 3akoH (14 yacos)



Snepnas Momenb ctpoeHus aroma. CocTaB aTOMHOIrO sjipa. ATOMHBIN
HOMEpP, MacCoBO€ 4Yuciio. PU3NUYECKUI CMBICI aTOMHOIO HOMEpa XMMHYECKOTO
AJIEMEHTA.

Hyxknuae! u n30Tonsl. SBiaeHHE paguOaKTUBHOCTH.

CocTosiHue 3JeKTpoHa B aroMe. ATOMHas OpOUTalb. DJHEPreTHUYECKUUN
YPOBEHb, SHEPre€TUUECKUN MOAYPOBEHB, S-, p-, d-, f~opOutanmu. OcHOBHOE U
BO30YXKJEHHOE  COCTOSIHMSI ~ aTOMa.  DJEKTPOHHO-TpapUuecKue  CXEMBbl,
ANIEKTPOHHBIE KOH(PUTYpAIIMM aTOMOB 3JIEMEHTOB MEPBBIX UETHIPEX IMEPHUOJIOB.
s-, p-, d-, f-DnemeHThI.

[Teprioanyeckuii 3aKOH U MEPUOJANYECKAsE CUCTEMA XUMUYECKUX IJIEMEHTOB
J.1.Menneneena.

[lepoAMYHOCTh W3MEHEHUS AaTOMHOTO paauyca, METAUIMYECKUX U
HEMETAJJIMYECKUX  CBOMCTB, AJIEKTPOOTPULATEILHOCTH C  YBEJIMYECHHEM
aTOMHOTO HOMEpa »3JIEMEHTOB A-rpynn. V3MeHeHue KHUCIOTHO-OCHOBHBIX
CBOWMCTB OKCUJOB W THAPOKCHIOB C YBEIMYEHHEM AaTOMHOTO HOMeEpa i
3JIEMEHTOB A-TpyIi. Y CUJIEHUE KUCIOTHBIX CBOMCTB OKCHAOB M THAPOKCHUIOB C
YBEIIMYEHUEM 3HAQUYEHUS] CTEIEHU OKHCIIEHUSI DJJIEMEHTAa B COCAUHCHUH.
DU3UYECKUN CMBICII HOMEPaA IEPpUOJa U HOMEpPA TPYMIIHL.

XapakTepuCTUKAa XUMHUYECKOTO JJIEMEHTAa MO €ro IMOJOXKEHUK B
MEPUOINYECKON CHCTEME W CTPOCHUIO AaTOMa. 3HAYEHUE IEPUOIHYECKOTO
3aKOHa.

JleMoHCTpauuu

3. TaGau1pl MepUOIUNIECKON CUCTEMBI.

OCHOBHBIE TPEBOBAHUIA
K PE3YJIbTATAM YUEBHOM JIEATEJIBHOCTH YUAIINXCS

Yuamuecs 10JKHbI:

JlaBaTh OMpEJNIeTCHUs MOHATUSAM: aM(POTEpHOCTh; MEPUOJUYECKas CUCTEMA
XUMHUYECKUX 3JIEMEHTOB (MEepuoj, Tpyla); OTHOCUTENbHAs aTOMHAas Macca;
paanyc aroma; W30TOIbl; PaJuOaKTHUBHOCTb; aTOMHas opOuTanb; s-, p-, d-
opOUTaNM, SHEPreTUYECKUN YPOBEHb, MOAYPOBEHB; 3JIEKTPOHHO-Tpaduyeckas
cxeMma, opmMyIia dJIEKTPOHHON KOH(PUTYpAINH; JIEKTPOOTPUIIATETLHOCTD;

OCYLIECTBIIATh CIAEAYIOIINE BUABI AEATEIbHOCTH:

Ha3bIBATh:

(bopMyITHUPOBKY NEPUOIUYECKOTO 3aKOHA;

COCTAaBJISITh:

(bOpMyJIbI AIEKTPOHHBIX KOHPUTYPALUNA U 3TIEKTPOHHO-IPAPUUECKUE CXEMBbI
3aMOJHEHUS AJIEKTPOHAMU 3JIEKTPOHHBIX CJI0€B aTOMOB XMMUYECKUX 3JIEMEHTOB
NIEPBBIX YETHIPEX NEPUOJIOB IEPUOJIHUECKON CUCTEMBI;



XapaKTepU30BaTh:

XUMHYECKUE DIJIEMEHTBHI II0 IOJIOKEHUIO B IEPUOJUYECKON CHUCTEME WU
CTPOCHHUIO ATOMOB; 3aKOHOMEPHOCTU U3MEHEHHUsI CBOMCTB aTOMOB XHMHUYECKHUX
AJIEMEHTOB M 00pa3yeMbIX MMHU BEIIECTB (IIPOCTbIE BEIIECTBA, BOJOPOJHBIC
COCIMHEHHMS, OKCHJbI, THUJIPOKCUIbI) HA OCHOBE IIOJOKEHHS DJIEMEHTa B
IIEPUOIUYECKOUN CUCTEME;

OOBSACHSTH:

(¢u3nyecKuil CMBICI aTOMHOTO HOMEPA, HOMEPA MEPUO/Ia U HOMEpa TPYIIIbI
(s A-rpyIi); 3aKOHOMEPHOCTH H3MEHEHMsI CBOMCTB aTOMOB XHMMYECKHUX
AJIEMEHTOB JUJIS 3JIEMEHTOB IIEPBBIX YETBIPEX IIEPUOOB;

I10JIb30BaThCA:

y4eOHBIM mocoOuem; Tabmuieh «llepuoguyeckass cucTeMa XUMHYECKUX
anemenToB J.M.MeHaeneeBa»; mnpaBuigaMu O€30IaCHOTO TOBEACHUS IIPU
oOpalieHuu C  BelIeCTBaMH, XUMHUYECKOW MOCYAOH, J1abopaTOpHBIM
000pYyJI0BaHUEM U HAarpeBaTEIbHBIMU IPUOOPAMHU.

Tema 3. Xumuueckas CBsI3b U CTpoeHHE BenecTna (16 yacoB)

[lpupoga u TUOBI XMUMHYECKOWM CBsi3W  (KOBaJCHTHas, HWOHHAafi,
Mertayunueckas). IlonspHas u HemoJsisspHas KOBajJeHTHas CBs3b. KpaTHOCTH
CBSI3H.

OOMEHHBII W JIOHOPHO-AaKIENTOPHBIH  MEXaHW3Mbl  0Opa30BaHUS
KOBAJIECHTHOM CBSI3U.

BaneHnTHbie BO3MOXXHOCTH aTOMOB 3JIEMEHTOB A-rpymm. BaneHTHOCTH u
CTETICHb OKUCIICHUSI.

['uOpuauzamnuss aToOMHBIX OpOWTAle W TMPOCTPAHCTBEHHOE CTPOCHUE
MOJICKYJI OPTaHMYECKMX M HEOPTraHWYECKUX COCIUHECHHUH (YTJIEBOJOPOIbI,
aMMHaK, HOH aMMOHHSI, BOJIa).

MexXMOJIeKyJIIpHOE ~ B3aUMOJICHCTBHE. BIUsIHHE MEXMOJICKYISIPHOTO
B3aMMOJICHCTBHUS Ha arperaTHOE COCTOSHHE BellecTBa. BogopoaHas CBs3b U €€
BIWSHUC Ha (DU3WYECKHE CBOMCTBA BellecTBa. BomopoaHas CBs3b B MIPUPOIHBIX
00BEKTaxX.

Tunel KpUCTAUIMUECKUX CTPYKTYp: aTOMHasl, HOHHAsS, MOJICKYJISIpHas,
MeTauThIecKasl.

JlemoHCTpannu

4. OOpa3ipl BEeMECTB ¢ Pa3IMYHBIM THIIOM XUMHYECKOU CBSI3H.

5. Kpucramumueckue pemeTky BEIIECTB C Pa3IMIHBIM THIIOM XHMHYECKOMN
CBsI3H.

JlaGopaTopHbIE OMBITHI

1. CocraBrneHne MoOJENEH MOJEKYJT HEOPTAaHMYECKUX W OPTaHUYECKHX



COEIMHEHUI.

OCHOBHBIE TPEBOBAHUA
K PE3YJIbTATAM YUYEBHOU JEATEJIBHOCTU YUAIIXCS

Yuamuecs 10JDKHBI:

JlaBaTh OIPENEIICHUA TMOHSATHUSIM: BAaJCHTHOCTh, BAJICHTHBIE DSJICKTPOHBIL
XMMHWYECKas CBA3b, KOBAJICHTHAS CBS3b: MOJISIpPHASA U HEIMOJSAPHAS OJWHAPHAS U
KpaTHas (IBOWHas, TpOiHAs), G-CBSI3b, T-CBS3b, COMNpPSDKEHHAs, TMENTHIHAS,
BOJIOPOAHAs; JJIMHA CBSI3U, BAJIEHTHBIA YIOJI; KPAaTHOCTH CBSI3U; MOH, MOHHAS
CBSI3b; METAJUIMYECKAS CBSA3b; MEXMOJICKYJISIPHOE B3aUMOJICVCTBUE; BOJOPOIHAS
CBSI3b; JUIIOJIb; aTOMHBIE, MOHHBIC, METAJIUIMYECKUE, MOJIEKYJISIPHBIE KPUCTAJLIIBI;
CTEIEHb OKUCIICHHUS;

OCYIIECTBIIATh CIECAYIOLINE BUBI AEATEIbHOCTH:

pa3nuyarh:

BEII[ECTBA C PA3IMYHBIM TUIIOM XUMHYECKOU CBSI3H 1O (hopMyiam;

ONPENEIATD:

BAJICHTHOCTh M CTEINEHb OKHUCJCHUS XUMHUYECKOTO 3JIeMeHTa 1o dhopmyie
COCJIMHEHUSI; THUI XHUMHYECKOW CBSI3U (MEXIYy METAUIOM U TajJOr€HOM;
BOJIOPOAOM W HEMETAUIOM; MEXKIY aTOMaMHM HEMETAaJJIOB C pPa3IuYHbIMHU
3HAYEHUSIMU JIEKTPOOTPUIIATEILHOCTH; B MPOCTHIX BEIIECTBAX);

IPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ C MO3UIIMH THOPUIU3AIMHI aTOMHBIX
opOuTanei;

COCTaBJISITh:

CTPYKTYpHBIE ()OPMYJIbI BEIIECTB MOJIEKYJIIPHOTO CTPOCHUS,

XapaKTEepU30BaTh:

MEXKMOJIEKYJISIPHOE B3aUMOCHCTBUE;

OOBSICHSTD:

MEXaHU3Mbl 00pa30BaHUs XWMHYECKOW CBS3U: MOHHOM, KOBAJICHTHOM
(0OOMEHHBIN U JOHOPHO-AKIETITOPHBIN ), METALNTHYECKOM;

BJIMSIHAE MEXMOJIEKYJIIPHOTO B3aMMOJICHUCTBUSI HA arperaTHoe COCTOSHUE
BEIIICCTBA;

MOJIb30BATHCA:

y4eOHBIM mocoOuem; Tabmuieh «llepuoguyeckass cucTeMa XUMHYECKUX
sanementoB J[.M.MenzaeneeBa»; mnpaBuiaaMu O€30MacHOTO TMOBEACHUS IpU
oOpallleHMM ¢  BeleCTBaMU, XHMHUYECKOM  TOCyA0i, 1abopaTopHbIM
000pyI0BaHUEM M HarpeBaTEIbLHBIMU TPUOOPAMHU.

Tema 4. Xumudeckue peakuuu (14 gacon)
Knaccupukanms XuMAI4eCKUX peaKIiuii.



TennoBoit  addexr xumudeckor  peaknuu. Peaknum  3K30- W
SHAOTEPMUYECKHUE. TEPMOXUMUYECKUE YPABHEHHUSI.

CKOpOCTh XHMHYECKHX PEAKIMUN. 3aBUCUMOCTh CKOPOCTH XHWMHYECKHX
peakiuii OT MNPUPOJBI PpPEarupyrolIMX BeEIIECTB, KOHIIEHTpauuu (3aKOH
JNEUCTBYIOIIMX MAaCC), TEMIIEPATYPHI, IIIOMIA] TOBEPXHOCTH COTPUKOCHOBEHUS,
HaJW4us KaTaau3zaTopa.

OOpaTUMOCTh XUMUYECKHUX peakiuii. XuMuueckoe paBHoBecue. CmernieHue
XUMHUYECKOTO PaBHOBECHs TOJ JeHCTBHEM BHEIHUX (GakTopoB (mpuHiun Jle
[IaTenne).

OKHUCIUTENBHO-BOCCTAHOBUTEBHBIE pEAKIMKU. BaxkHeWIIne OKUCIUTENHN U
BOCCTAaHOBUTENU. OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE MPOLECCH B IMPUPOJE,
TEXHUKE, OBITY.

JleMoHCTpauuu

6. OK30- ¥ DHAOTEPMHUYECKHUE MPOLIECCHI.

7. 3aBUCUMOCTh CKOPOCTH XMMHUUYECKUX PEaKIMil OT TUIOIIAM MOBEPXHOCTH
CONPUKOCHOBEHUS PEArupyIOIINX BEIIECTB.

8. Karanmutnueckoe 1 HeKaTaJTuTUIECKOE PA3JIOKEHHE TEPOKCUIA BOIOPOIA.

9. [elicTBrE yKCYCHOUM M CEPHOM KHUCIIOT HA IHUHK (KEIE30).

10. OxucauTeIbHO-BOCCTAHOBUTEIBHBIC PEAKITUU.

PacueTHble 3amaun

3. PacyeThl MO TEPMOXUMHUYECKUM YPABHEHUSIM.

JlaGopaTopHbIE OMBITHI

2. HWccnepoBaHue BIUSIHHUS TEMIIEPATYPbl U KOHIIEHTPAMU KHUCJIOTHI HA
CKOPOCTb B3aUMOJICUCTBHUSI [IUHKA (3KeJIe3a) U COISTHON KUCIOTBHI.

[IpaxkTrueckue pabOThI

1. Xumunueckue peaxkuuu (1 gac).

OCHOBHBIE TPEBOBAHIA
K PE3VJIbLTATAM YUYEBHOU JIEATEJIBHOCTU YHAIINXCA

Yyamuecs TOJKHBL:

JaBaTh OMPEACIICHUS MOHITHSAM: TCIIOBON A(D(PEKT XUMMHUUECKON pPEeaKInu;
BK30- M DJHJAOTEPMHYECKHE PpEAKIMH; CKOPOCTh XHWMHUYECKOM pPEaKINM;
XAMHUYECKOE PABHOBECHE;

OCYIIECTBIISITH CIEAYIONIME BUMIBI NCATCILHOCTH:

Ha3bIBaTh:

MPU3HAKU W YCIOBUS MPOTEKAHUSI XUMUUYECKUX PEAKIUM; TUIT XUMUYECKON
peaKknu;

bopMYyIMPOBKY 3aKOHA JEHCTBYIOIIUX MACC;

(GhaKTOphl, BIMSIOMIAE HA CKOPOCTh XHMHYECKUX PEaKIUi; MPHUMEPHI



HEOOPAaTUMBIX M OOPATUMBIX XUMUYECKUX PEaKIINii;

BOKHEUIIINE OKUCITUTEIN U BOCCTAHOBUTEIH;

pasnnuyaTh:

THUITBI XUMUYECKUX PEAKITUH 10 YPAaBHCHHSIM;

OTIPEACIIATH:

BEII[ECTBO-OKUCIUTEh M BEIIECTBO-BOCCTAHOBUTENHh [0 YypPaBHEHUIO
OKHCJIUTEIHbHO-BOCCTAHOBUTEIILHON PEAKIIHH;

THUIl XUMUYECKOW PEaKIIUU 10 yPaBHEHUIO;

OOBSCHSITH:

3aBUCUMOCTh CKOPOCTH XUMHUYECKOW pEaKIMu OT Pa3IN4HbIX (PaKTOpoB
(mpupoaa pearupyromux BEHIECTB, KOHIEHTpalWs, TeMmIlepaTypa, AaBJICHHE,
KaTaau3aTop, IUIOMAAb  IMOBEPXHOCTH  COTPHKOCHOBEHHS);  CYITHOCTB
XUMUYECKOTO PaBHOBECHS M YCJIOBHS €r0 CMEIICHHS, MEXaHHW3M IIporecca
AIEKTPOIUTUYECKON TUCCOIHAITNN;

IIPOBOJINTH:

MaTeMaTUYeCKHE BHIUUCICHUS MPU PEIICHUH PacueTHBIX 3a/1a4;

XAMHUYECKUN SKCIIEPUMEHT;

MI0JIb30BATHCS

y4eOHBIM MOCOOMEM; MPaBHIIaMH O€30TIACHOTO MOBEICHUS TIPU 0OpallleHUN
C BCIIECTBAMH, XHUMHYECKOH IIOCYJ0H, JTa0OpaTOPHBIM OOOpYJOBAaHHUEM H
HarpeBaTeIbHBIMH PHOOpaMHU.

Tema 5. Xumus pactBopoB (14 yacoB)

PactBopel. PacTBOpeHme kak (GU3MKO-XUMUYECKUM mporecc. TermnoBbie
3¢ (PeKTHI mpu pacTBOPEHUH.

['mapaThl 1 KPUCTAILTOTUIPATHL.

PacTBOpUMOCTH BEIIECTB B BOJIE. 3aBUCUMOCTh pACTBOPUMOCTH BELIECTB OT
MIPUPOIbI BEIIECTBA, TEMIIEPATYPhI U JABJICHUS.

CriocoObl BbIpaKeHHUs COCTaBa PacCTBOPOB.

DJIEKTPOJIUTUUECKAS JUCCOIMALINSA COCAUHEHUNW C PA3JIUYHBIM THUIIOM
XMMHWYECKOM CBSI3H.

CreneHb  dJEKTpoNMTHUYECKOM  auccouuanuu. CuiibHbBIE U cla0ble
ANEKTPOIUTHI. Y PABHEHHUS JUCCOIUALIMYI CUIIBHBIX U CIA0BIX JEKTPOIUTOB.

YcnoBusi HeoOpaTUMOro MPOTEKAHMUSI pEeaKlUid HOHHOro oOMeHa B
pacTBOpax JEKTPOJIUTOB.

XUMHUYECKUE CBOKWCTBA OCHOBAHWM, KHUCIOT, COJI€EM B CBETE€ TEOPUU
AIEKTPOJIMTUYECKON JUCCOLUALINHY.

Bona kak cnaGwiit asnextponut. Bogopoausiii nmokazarens (pH) pactopa.
XapakTepUCTUKA KHUCJIOTHBIX U OCHOBHBIX CBOMCTB PacTBOPOB HA OCHOBAHUU



BennurHbI pH pacTBopa.

[ToHsiTHE O TUIPOIIU3E COJIEH.

JlemoHCcTpauuu

11. DneKTpOnpOBOJHOCTH PACTBOPOB JIEKTPOJIUTOB.

12. Peakiiuu nOHHOTO 0OMEHA, MPOTEKaroIue ¢ 00pa3oBaHUEM rasza, 0Cajka,
MaJIOAUCCOLMUPYIOIIETO BEIIECTBA.

13. XumMudyeckre CBOMCTBA KMCIOT, OCHOBAaHUM M COJICH.

Pacuernbie 3a51aun

4. PacueT mMacc Wiu 00HEMOB BEIIECTB, HEOOXOIUMBIX ISl TPUTOTOBIICHUS
pacTBopa C 3aJaHHOM MaccoBOWM JoJjied (MOJSIPHOM  KOHIIEHTpAIIUEH )
PacTBOPEHHOTO BEIIECTBA.

5. BeruucieHus 1o ypaBHEHUAM PEAKIIUH, IPOTEKAIOIIUX B pACTBOPAX.

6. Beruricnenue pH pacTBOpOB CHIIBHBIX KMCJOT H IIEOYEN.

JlaGopaTopHbIE OMBITHI

3. Peakuuu noHHOTrO OOMEHA.

4. OnpenesieHHE KUCIOTHO-OCHOBHOI'O XapakTepa pacTBOpa € MOMOUIBIO
VHJIUKATOPOB.

5. I'maponus coneit (onpenenenre pH pacTBopoB coei).

[IpakTuueckue pabOThI

2. H3ydyeHue CBOWCTB KHUCJIOT, OCHOBAHMM W COJIEM B CBETE TEOPHUH
ANEKTPOIUTHYECKOU nucconuanuu (1 gac).

3. Pelienue skcnepuMeEHTANbHBIX 3aja4y 1o Teme "Xumus pactBopoB" (1
yac).

OCHOBHBIE TPEBOBAHUA
K PE3YJIbTATAM YUYEBHOU JEATEJIBHOCTU YUAIITXCS

Yuamuecs 10JKHBI:

JaBaTh oTpeieTIeHUs TTOHSATHUSIM: PacTBOPUMOCTH BEIIECTBA;
KPUCTAJUTOTUAPAT; JICKTPOIUTHI M HEAJICKTPOJIUTHI; aHUOH, KaTHOH, PEaKIuu
MOHHOT'O0 OOMEHA; TUAPOJIU3 COJIEH;

CWIbHBIE ®  CcJa0ble  DJEKTPOJUTHI, CTEMEHb  JJICKTPOJUTUUECKOU
JMCCOLUAIMY; BOJIOPOAHBIN noka3aTens (pH);

OCYIIECTBIISTH CICAYIOIINE BUABI JEATEILHOCTH:

HA3bIBATH:

KaTHOHBI W aHWOHBI, YCJIOBHUS NPOTECKAHWS PEaKIMii HOHHOTO OOMEHa;
CHJIbHBIC U CJ1a0BIC DJICKTPOJIUTHI;

pazyinyaTh:

ypaBHEHUS XUMHUYECKUX PEaKIINi, 3alMCaHHbIC B MOJICKYJIIPHOM, IIOJTHOU H
COKpAIIIEHHOW HOHHBIX (popMax;



COCTaBJISITh:

YPABHEHUS JJIEKTPOJIUTUYECKOW JUCCOLMALMA KHUCJIOT, IIEJIOYEH, COJIEH;
YPABHEHUSI XHUMHUUYECKUX PEAKIMA B MOJICKYJISIPHOW, MOJHOW M COKPAlICHHOMU
MOHHBIX (hopmax;

XapaKkTepHU30BaTh:

pacTBOp; PacCTBOPUTEINb, PACTBOPEHHOE BEUIECTBO; PacTBOPUMOCTS;
KHUCJIOTHI, IIEJ0YHN, COIU KAK IEKTPOIIUTHI;

OOBSCHSITH:

ANEKTPOMPOBOAHOCTH PACTBOPOB ANEKTPOIUTOB;

MEXaHHU3M BJIEKTPOJIUTUYECKON AUCCOLUALINH;

MPOBOJUTE:

MaTeMaTUYECKUE BBIYUCIICHUSI TIPU PEIICHUU PaCUETHBIX 3a]1a4;

XUMUUYECKUN SKCIIEPUMEHT;

MOJIb30BaThCA:

y4eOHBIM MOCOOMEM; MPaBUIIaMH O€30IIaCHOTO MOBEICHUS IIPU 00palllEeHUN
C BEIECTBAMH, XHUMHUYECKON IMOCYJA0H, Ta0OpaTOpPHBIM OOOpYIOBAaHUEM H
HarpeBaTebHBIMU pHOOpamu.

Tema 6. Hemeramisl (34 yaca)

XUMHUYECKHE DJIEMEHThl HemeTauibl. [lojiokeHMEe B NEPUOIUYECKOU
CUCTEME XMMHUYECKUX 3JIeMEHTOB. CTpOCHHUE BHEITHUX AJIEKTPOHHBIX 000J0YEK
aTOMOB HEMETAJJIOB, BaJICHTHOCTh, CTCIICHb OKMCJICHUS B COCMHCHUSX.

Bonopon. Bomopon kak XWMHYECKHM BJIEMEHT W MPOCTOE BEIIECTBO.
N3otonsl Bogopoa. dusndeckue CBOKMCTBA.

XHUMHUYECKHUE CBOMCTBA: B3aMMOJICHCTBHE C HEMETallaMH, IIEJOYHBIMH H
HICJIOYHO3EMENIbHBIMU ~ METaJJIaMH, OKCHJIAMHA METAJUIOB, THIPUPOBAHUE
HEHACBIIIEHHBIX OPraHUYE€CKUX COCAUHECHUMN.

JleTryune BOJOpPOAHBIE COETUHEHHUS HEMETAIOB (COCTaB, (PU3HYECKUE
CBOMCTBA, U3BMEHEHNE KUCIIOTHBIX CBOMCTB COCJAMHEHUM B IpyIIax U Nepruoaax).

[uapuabpl MIENIOYHBIX U IIEJIOYHO3EMEIbHBIX METAIOB ((pusndeckue
CBOMCTBA, B3aUMO/ICHCTBHUE C BOJIOMN).

[lepokcua BOIOpOJia: CTPOCHUE MOJIEKYJbl, (PU3HMYECKHE U XUMHUYECKHE
CBOMCTBA: PEAKLUs PA3JIOKEHHUS, B3aUMOJCUCTBUE C PACTBOPAMHU II€pMaHraHara
KaJIMsI ¥ HOJIMIOB.

[Tonydyenne Bomopoja B  JabopaTOpu HW B IPOMBINIICHHOCTH.
Hcnonb3oBaHue BOJOpPOAA KaK 3KOJOTMYECKM YUCTOTO TOIUIMBA U CHIPbS IJIs
XUMHUYECKON MTPOMBIIIJIEHHOCTH.

["anorensl. ['ajoreHbl Kak XMMHUYECKHUE BJIEMEHTHI M IMPOCTHIE BEIIECTBA.
duU3nYECKre CBOMCTBA MPOCTHIX BEMIECTB. BaxkHeWIIne NpUpOIHbIE COCTUHEHUS



rasioreHoB. [lonmyuenue xyopa B jabopaTopuu JEHCTBUEM OKUCIUTEIEH Ha
KOHIIEHTPUPOBAHHYIO  COJIAHYr0  kucinory.  Ilomydyenme — xyopa B
MPOMBIIUIEHHOCTH 3JIEKTPOIU30M XJIOPHUIA HATPHUSL.

XHUMHYECKHE CBOMCTBA TaJIOTCHOB: B3aMMOJICKCTBHE C METaJlIaMM,
BOJIOPOJIOM, PACTBOPaMU COJIEH TaAJIOT€HOBOIOPOJIHBIX KUCIIOT; B3aUMO/ICUCTBUE
XJopa C€O IIeJoYyaMM Ha XOJOJI€ U TMPU HArpeBaHUU, XJIOPUPOBAHHUE
OPTaHUYECKUX COCAUHEHUM. | aOreHbl KaK OKUCIUTEIIH.

OcoOEHHOCTH  XMMHUYECKUX CBOMCTB  (TOpa: B3aMMOJECHCTBHE C
KHUCIIOPOJIOM, BOJIOM.

['anorenoBogoponpl. [lonyueHnue ranoreHoBOgOpoAoB. Dusznyeckue
CBOMCTBA. ['amoreHoBoJopoAHbIE KHUCIOTHI. CHila raJlOr€HOBOIOPOJIHBIX KUCIIOT.

XUMHUYECKUE CBOMCTBA TaJIOTEHOBOJOPOJIHBIX KHUCJIOT: JEUCTBUE Ha
WHJIUKATOPhI, B3aUMOJICUCTBHME C METaulaMU; OCHOBHBIMHU M aM(pOTEpPHBIMU
OKCHJAaMU; TUAPOKCUIAMH METAJUIOB; coIsiMU. OCOOEHHOCTH (PTOPOBOJOPOIHOM
KHUCJIOTBI: B3aUMOJICHCTBHE C OKCUOM KpeMHUsA(IV) (neiicTBre Ha CTEKIIO).

Conu  rajoreHoBOJOPOAHBIX KHUCIOT. KadecTBeHHbIE peaklUu Ha
raJIOTE€HU/IBI.

buonornyeckoe 3Hau€HUE U NPUMEHEHHUE TAIIOTEHOB U UX COCTUHEHUM.

OnemenTtsl VIA-rpynmbel: kucinopon u cepa. Kucinopox u cepa Kak
XUMUUYECKHUE JIEMEHTHI U MPOCThIe BenlecTBa. [IpocThie BemecTBa Kuciaopoaa u
cepnl, aioTponus (KUCIOPOA, O30H; pOMOHMYECKas, MOHOKJIMHHASI,
riactTuueckas cepa). [Ipupoanbie coeTIMHEHUS KUCIOPO/ia U CEePHI.

du3nyeckre CBOMCTBA KUCIOpoaa U 030Ha. CTpOEHHE MOJIEKYJIbl 030Ha.

XHUMUYECKUE CBOMCTBA KHUCJIOPOJA: OKHUCIECHHE MPOCThIX M CIOMXKHBIX
BEILIECTB (METAJLUIOB, HEMETAIIOB, okcuaa yriepoaa(ll), okcunos xenesza(ll) u
(ILII), cynphuaoB xene3a U MUHKA, OpraHUYECKuX coeauHenuit). [lomyuenue
KHUCJIOPOJia B Ja0OPaTOPUU U MPOMBIIIJIEHHOCTH.

Oco0EHHOCTH XMMHUYECKUX CBOMCTB 030HA: B3aUMOJICHCTBHE C PACTBOPOM
MOauIa KaJusl.

dusnyeckure cBOMCTBAa poMOrUeckoil cepbl. COCTaB U CTPOCHUE MOJIEKYJIBI.
XHWMUYECKUE CBOMCTBA: B3aMMOJICHCTBHE C (PTOPOM, KHCIOPOIOM, BOJIOPOJIOM,
METaJIJIAMH.

[IpuMeHeHune Kuciopoaa 1 Cephl.

Boiopoanbie coeIMHEHUST KUCIOPOa U CEPBI.

Bonma. Crpoenue Mosekyibl. OCOOCHHOCTH (PUBHMYECKUX CBOMCTB,
00yCIIOBJIEHHBIC BOJIOPOJHBIMU CBSI3SIMHU.

XUMUYECKHE CBOMCTBA BOJbI: B3aWMOJICUCTBHE C aKTUBHBIMU METAJJIaMH,
KUCJIOTHBIMM W OCHOBHBIMM OKCHJAMHU, TaJOT€HaMH, THUIPUIAMH METAILIOB,
coJisiMU (TUAPOIIU3).



CepoBosopon (cTpoeHUE MOJEKYJbl, (U3HMUYECKUE CBOMCTBA, BIWSIHHE Ha
OpraHu3M YeI0BeKa). XUMHUYECKHE CBOMCTBA: B3aMMOJICHCTBHE C KHUCIOPOIOM C
oOpazoBanuem cepbl U okcuza cepbi(IV); B3aumosericteue ¢ okcuaom cepoi(1V).

CepoBoopoiHast KUCIOTA Kak ciadasi TBYXOCHOBHAsI KUCIOTAa U €€ COJIU -
cylbuabl U Tuapocyabduabl. KauecTBeHHas peakius Ha CyJIb(U-UOHBI.

Kucnopoaueie coenuHEHNsI CEPBI.

Oxkcup cepoi(IV): ctpoeHne MoseKkyJbl, (U3NYECKUEe CBOMCTBA. XUMUYECKUE
CBOMCTBA: B3aMMOJCHCTBUE C BOJIOM C OOpa3oBaHUEM CEPHUCTOW KHCIIOTHI;
OCHOBHBIMU OKCHAaMH C 00pa3oBaHUEM CYIb(DHUTOB; IIIe0UYaMu ¢ 00pa30BaHUEM
CyJIb()UTOB M TUJIPOCYIH(HUTOB.

Oxcun cepol(VI), ¢usnueckue cBoiicTBa. XHUMHUYECKHE CBOICTBA:
B3aMMOJICUCTBME C BOJIOW C OOpa3oBaHUEM CEpPHOM KHUCIOTHI U OJieyMa,
pa3noKeHHe NpU HarpeBaHUU.

CepHast KuCJIOTa KaK CUJIbHAs JBYXOCHOBHAs KHUCJIOTa. XUMHUUYECKHUE
CBOMCTBa pa30aBJICHHOW CEPHOM KHUCIOThI: B3aWMOJICCTBUE C METaJIaMH,
OCHOBHBIMH M aM(OTEPHBIMU OKCHUJIAMU, THAPOKCHUAAMH METAIJIOB, COJISMH.
OKUCIUTENBHBIE CBOMCTBA KOHLIEHTPUPOBAHHON CEPHOUM KHUCIIOTHI Ha IIPUMEPE
B3aMMOJICUCTBUS C MeTauiamMu (Meab, cepeOpo, HUHK, Marauii). CynbQarTsl:
Kanus, Hatpus (O€3BOAHBIM M KPUCTAUIMUECKHUH, TiiayOepoBa COJIb), MarHus;
KYIOpOChl (MEIIHBIN, *KENEe3HbIN, HUHKOBBIN), UX (U3NYECKUE U XUMUYECKHE
CBOMCTBA.

XUMUYECKUE PEeaKIiu, JISKAIIUE B OCHOBE MPOMBIIIJIEHHOTO MOJTYYCHUS
CEPHOM KHUCJIOTBHI.

[IpumeneHnne cepHOM KHCIOTHI M Cyib(daroB (riaydepoBa coiib, Cyib(ar
MarHusi, MEJIHbIH Kynopoc).

Onementsl VA-rpynnsi: a3ot u ¢ocdop. A30T u Gpochop KaKk XUMHUIECKUE
AJIEMEHTHl M MPOCThie BemiecTBa DU3MYECKUE CBONCTBA MPOCTHIX BEIIECTB.
Annorponust ¢ocdopa (Oenbiii, KpacHblid, 4epHblil (dochop). XuMHUUECKHUE
cBoiicTBa a3zora u ¢ocdopa: B3aUMOJICUCTBUE C AKTUBHBIMH METaJUIaMU
(oOpazoBanue HUTPUIOB U (ochuioB); B3aUMOJICUCTBHE C KHUCIOPOJOM
(o6pazoBanue okcuaa azota(ll), okcumor dhochopa(lll) u (V)); B3aumoericTBue
a30Ta ¢ BoAopoioM. buonornueckas poips 1 npuMeHeHue azota u gocdopa.

Avmuak. Ctpoenme wmoyieKysibl. OcoOeHHOCTH (U3UYECKUX CBOWCTB,
OOyCJIOBJICHHBIC BOJOPOJHBIMU CBS3SIMA. XUMHUYECKHE CBOWCTBA aMMHAaKa:
B3aUMOJICCTBUE C KHUCIOPOAOM (TOpEHHME U KaTaJUTUYECKOE OKHUCIICHHE),
BOJIOM, KHUCJIOTaMU. XHUMHUYECKHUE OCHOBBI MPOMBIIUICHHOTO MOJy4YeHUS
amMmuaka. ['mapar ammuaka. Cojii aMMOHMS, PEaKIMU UX B3aUMOJICHCTBUS CO
ejiouaM M pas3jioKeHUsl Tpu HarpeBaHuu. KauecTBeHHasi peakiids Ha MOHBI
amMmoHus. [IpuMeHeHrne aMMuaka u cojieli aMMOHMUSL.



Oxkcun aszora (II): cocraB, ¢dusmyeckue © XUMHUYECKHE CBOMCTBA
(B3aMMOEHCTBHE C KHUCIOPOJAOM).

Okcun azora (IV): cocraB, ¢usmyeckue M XUMHUYECKHE CBOMCTBA
(B3auMOJIEHCTBHUE C BOJION).

A3oTHas kucnorta. CTpoeHHUE MOJIEKYJIbl. XUMUYECKAE CBOWCTBA a30THOU
KUCJIOTBI: JICICTBME Ha WHAUKATOPHI, B3aWMOJICCTBUE C OCHOBHBIMH U
aM(OTEpHBIMU OKCHUJIAMH, TUAPOKCUIAMU METAJIOB, COMAMU. OKUCIUTEIbHbBIC
CBOMCTBAa KOHIICHTPUPOBAHHOW M pa30aBICHHOM a30THOM KHUCJIOTHI IpHU
B3aMMO/ICHCTBUU C METAJNIAMM.

Hutpatsl: TepMHUECKOE Pa3I0KEHUE.

XWUMUYECKUE PEAKIUH, JIKAIINE B OCHOBE MPOMBIIIJIEHHOTO MOJTYYEHHS
a30THOM KUCJIOTHI.

[IpuMeHeHne a30THOM KUCIIOThI U HUTPATOB.

Oxkcuasl pochopa(lll) u (V), ux obpazoBaHue B pe3yJibTaTe OKUCICHUS
dbochopa. BzaumoneiictBue oxcuaa ¢ocdopa(V) ¢ Bogoil ¢ oOpazoBaHUEM
dbochopHOI KUCTOTHI; C OCHOBHBIMHU OKCHIAMHU, IICITOYaAMH.

docdopHast KHCIOTa: OCOOEHHOCTH SIEKTPOIUTHYECKON THUCCOIMAIINU.
XUMHAUYECKUE CBOWCTBA: JCHUCTBME HA WHIAWKATOPBI, B3aUMOJECUCTBUE C
METaJJIAaMH, OCHOBHBIMH OKCHUJAMH, OCHOBAaHMSIMHU, COJISIMU, aMMHuakoM. Coiu
dbochopuoit kucnotel: dochatel, Tuapo- U auruapodocdarel. KauectBenHas
peakius Ha Gocdar-HoH.

[Ipumenenue pocdopHoit kucaoTel U pocdaros.

Baxueiimme MuHepaibHble yA0OpeHUs: a30THbBIC, (hochOopHBIE, KaTHITHBIE,
KOMILIEKCHBIE.

OnemeHThl [VA-rpynnel: yriiepog M KpeMHHU. YTJIEpoJa U KPEMHHUH Kak
XUMHUYECKHE JIEMEHTHI U MPOCThi€ BellecTBa. OU3NYECKUE CBOMCTBA MPOCTHIX
BellleCcTB. AjutoTponus yriepojaa (anmas, rpadur, kapOuH, QyJiepeHsl, rpadeH).
XUMUYECKUE CBOMCTBA YIJIepo/ia U KPEMHUS: B3aUMOJIEHCTBUE C KUCIOPOJAOM U
MeTaJlIaMH, B3aUMOJICUCTBHE YIJIepoa C BOJOPOJIOM U KPEMHUEM.

[IpumeHeHue yriepojia U KpeMHHUSI.

Oxcun yrinepona(Il): xumuueckue CBS3u B MOJIEKyJie, (Pr3nYeCcKre CBOMCTBRA.
Tokcuunocts okcuna yriepona(ll). Xumuueckue cBoicTBa: B3aUMOJICHCTBUE C
KHUCJIOPOJOM, OKCHJIAMHU METAJIJIOB; UCIIOJIb30BaHUE JIJIsl MOJyYEHUS METAHOJIA U
MYpPaBbUHOMN KUCIOTHI.

Oxcun yraepona(IV): crpoeHue Monekynbl, (U3HMUYECKUE CBOMCTBA.
XUMUYECKHE CBOMCTBA: B3aWMOJICUCTBHUE C BOJIOM, OCHOBHBIMU OKCHJIAMH,
niesioyamu (oOpazoBaHue KapOOHATOB U TUAPOKAPOOHATOB).

Oxcuibl yriaepoja u 3Kojoruyeckas 0€301macHOCTb.

YronpHas KuCIOTa Kak HEycToWumBoe coeauHeHue. KapOonatel u



ruApokapOoHaThl. XHWMHYECKHE CBOMCTBA COJIEM yTrOJbHOM  KHCJIOTHI:
B3aMMO/ICUCTBUE C KUCIOTAMHU, TEPMUYECKOE PA3IIOAKEHHE, B3aUMOIIPEBPAICHUS
KapOOHATOB M THIPOKApOOHATOB.

KapOoHatsl HaTpusi M Kajius: KaJdbIIMHUPOBAHHAs COJla, MUThEBAs COJa,
noTall, UX npuMmeHeHue B ObITy. IIpumeHeHne kapOOHATOB B MPOU3BOJICTBE
ctekisia. KapOoHat Kanbiius B MPUPOJIE B COCTABE MEJIa, U3BECTHIIKA, MpaMopa, Ux
ucnoabs3oBanue. OcHoBHBIN kapOoHat Meau(Il) (Manaxur): cocTaB, NpUMEHEHHE.

Oxcun kpemuus(IV): HeMonekysipHOe CTpoeHHe, (pu3nyecKkue CBOMCTBA.
XWMHUYECKHE CBOMCTBA: B3aMMOJICMCTBHE CO Iejo4YamMHu (B pacTBOpax M IpHU
CIUIABJIEHHUH ), OCHOBHBIMU OKCHJIAMH, COJISIMU, TIJIABUKOBOW KUCIOTOM.

KpemHueBass KuciaoTa: IMOJYy4YEHUE JEWCTBUEM CHJIBHBIX KHCIOT Ha
pPacTBOPHI CUJIMKATOB; JeruapaTalus npu HarpeBaHuu. Cuimkaress.

[Ipou3BOACTBO CTPOUTENBHBIX MaTepHAIOB (LIEMEHT, OETOH, CTEKJIO).
XUMUYECKHUE PEaKInu, JeKallllue B OCHOBE MPOU3BOJICTBA CTEKJIA U IIEMEHTA.

JleMoHCTpauuun

14. OGpa31sl pa3IMIHBIX HEMETAJUIOB.

15. Tlonydyenue Boiopojia B3aMMOJAEHCTBUEM IIMHKA C COJITHOM KUCJIOTOM.

16. [IpupoaHbie COEAMHEHUS TAIOTEHOB.

17. KauecTBeHHBIEC pEAKIIMK Ha XJIOPUI-, OPOMUI-, HOTUI-UOHBI.

18. O0pa3isl cyibdaToB.

19. O6napyxeHue cynbhaT-uOHOB B PACTBOPE.

20. O6pa31Lbl HUTPATOB.

21. O6pa31ibl MUHEpATbHBIX yI0OPEHUI.

22. Kpucranindeckue pemeTky rpadura u aimasa.

23. Peakmusi B3auMOACCTBUSA KapOOHATOB C KUCIOTaMHU.

24. BzauMomnpeBpalieHus TuapokapooHara u kapOoHaTa KalbIHsl.

JlaGopaTopHbIE OMBITHI

6. HcnblTaHue WHIUKATOPOM PAcTBOPOB BOJOPOJHBIX COCIMHEHUU
HEMETAaJIOB.

7. UccnenoBaHue XUMHYECKUX CBOWMCTB pa30aBIEHHOTO pacTBOpa CEpHOM
KHUCJIOTHI.

8. OOHapyXeHHe HOHOB aMMOHHS B PacTBOPE.

9. Ob6napyxenue dochar-uoHOB B pacTBOpE.

[IpakTuueckue padoThI

4. Pemenue sKkCriepuMeHTaNBHBIX 3a7a4 1o TeMe «HemeTtamisny (1 gac).

5. Pacno3HaBanue MuHepaabHbIX y00peHuit (1 gac).

OCHOBHbBIE TPEBOBAHNA1
K PE3VYJIbTATAM YUEBHOU JAEATEJIBHOCTU YHAILINXCA



VYyamuecs TOKHBI:

OCYILECTBIIATh CIAEAYIOUINE BUIBI ICATEIbHOCTHU:

Ha3bIBaTh:

XUMHUYECKUE PJIEMEHThI METAJIbl U HEMETAJIbL;

dbu3nyecKre 1 XUMUYECKUE CBOMCTBA N3YUYCHHBIX HEMETAINIOB, KUCIOTHBIX,
OKCH/JIOB, KHCIIOT, COJIel, aMMHaKa; KauyeCTBeHHbIe peakiuu Ha nousl NHs', CI,
Br, I', SO4*, CO3*; cTpOUTENBHEIE MATEPUAIBI;

pa3iinyarh:

KapOOHATHI, XJIOPUIBI M CYJIb(aThl (IKCTIEPUMEHTAIIBHO);

ONPENCIISTH:

U3YYCHHbIE HEOPraHWYeCKHEe COCAMHEHUs (SKCIEPUMEHTANIBHO  TIO
Kaue€CTBEHHBIM PEAKIIUSIM);

COCTaBJISITh:

ypaBHEHUS PEaKIUi, XapaKTepU3yIolue XUMIUIECKUE CBONCTBA N3YUYEHHBIX
BEIIIECTB U CIIOCOOBI X MOTYyUYCHUS;

XapaKkTepHU30BaTh:

bu3nYecKkue U XMMHYECKHE CBOWCTBA HEMETAUIOB M WX COCAMHEHUM;
00JaCTH MPAKTUYECKOT0 UCTIOIB30BaHUsI HEMETAJUIOB M UX COCTMHEHUM;

MPOBOJUTH:

XUMUYECKUN SKCIIEPUMEHT;

MOJIb30BaThCA:

y4eOHbIM 1OCOOMEM; TaOIUIEH PACTBOPUMOCTH KUCIOT, OCHOBaHUH, CoJiel
B Boje; Tabmumeint «llepuomuyeckas cucTeMa XHUMHUYECKHUX DJIIEMEHTOB
J..MengaeneeBay; mnpaBwiiaMu O€30MAaCHOTO TOBEJACHUS MPH OOpaIlEeHUH C
BEI[ECTBAMH, XHWMHYECKOW TMOCYA0i, JabOpaTOpHBIM O0OOPYIOBAaHHEM W
HarpeBaTeIbHBIMHU TpUOOpaMHu.

Tema 7. Metamisl (18 gacoB)

[TonoxeHne METaIUIOB B MEPUOINYECKON CUCTEME XUMHUUYECKUX YJIEMEHTOB.
Oco00EHHOCTH ANEKTPOHHOI'O CTPOCHMSI aTOMOB MeTaioB. CTENeHU OKUCIEHUS
aTOMOB METAJJIOB B COCAMHEHUSIX.

PacnpocTpaHeHHOCTh METAJIOB B 3€MHOU KOPE.

dusnueckue cBoiicTBa MeTaylioB. CIlliaBbl METAIOB (YyTYH, CTajlb, OpOH3a,
JaTyHb, MEJIBXUOP, JIOPATIOMUHUI).

OxpammBaHve IJaMEHU JETYYMMHM COEAMHEHUSMU METaJUIOB (HaTpus,
KaJlvs, CTpOHIIMS, Oapus, pyOuus, Meaun).

OO0111e XMMUYECKUE CBOMCTBAa METAJIOB: B3aUMO/JIEHCTBUE C HEMETAINIAMU,
BOJIOM, KUCJIOTaMM, BOJHBIMU PacTBOpaMH IleJiouei u cojeil. Psj akTtuBHOCTH
METaJJIOB.



OcHOBHBIE IIPOMBIIIICHHBIE METO/IbI MOJTYYEHHUS METAIIJIOB
(mupoMeTaTyprusi, THAPOMETAILTYPTHs, SIEKTPOMETALITYPTHs).

DJIEKTPOJIU3 BOJHBIX PACTBOPOB M PACILIABOB COJIEH.

[lonydyeHne M NMpUMEHEHUE BAaXKHEUIIMX METauIoB (Kene30, IUHK, MEJb,
CBUHEI], XpOM, TUTAH) U CILIABOB.

Merannel [A-rpynmnsl. [I{enodnsie MeTaIIbL: MTOM0KEHUE B IEPUOINIECKON
CUCTEME XHMHUYECKUX 3JeMeHTOB. CTpOeHHE aTOMOB, (pU3MYECKHE CBOWCTBA.
CoenvHeHus: HaTpus W Kanus B npupoje. llomyueHne HaTpus 3JIE€KTPOJIA30M
pAaCIJIaBOB COEUHEHUH.

XUMHAUYECKUE CBOMCTBA JIMTHUs, HATPUs M Kalusi: B3aUMOJECHCTBUE C
KHCIIOPOJIOM, BOAOM, BOJIOPOJIOM, HeMeTauiamu (a30T, hocdop, cepa, rajJoreHsbl).

CoenvHEeHMsI HaTPUS U KIS OKCUJIBI, TIEPOKCHUIBI, TUAPOKCHUIBI, TUIPHU/IBI,
XJIOpU/IbI, KapOOHATHI, CyJIb(aThl, UX PU3NUECKUE U XUMUYECKHUE CBOUCTBA.

buonorudeckas posib U IPUMEHEHUE HATPUS, KATU U UX COCUHECHUM.

Meramnel [IA-rpynnel.  [lookeHne IIETOYHO3EMENBHBIX METAUIOB H
MAarHusi B MEPUOIUYECKON CUCTEME XUMUYECKUX AJIEMEHTOB, CTPOCHHUE aTOMOB,
dbu3nyeckue cBorcTBa. HaxoxaeHne Kaablldsg U MarHus B IPUPO/IC.

[lonmyyeHne KanpUMs DJIEKTPOJIM30M pacijiaBa XJIopuAa Kalblus U
ATIOMHUHOTEPMUYECKU. XHMHYECKHE CBOWCTBA MeTtaiuioB [IA-rpynmsl Ha
MpUMEPE KaJdblMsl YW MArHUs: B3aUMOJECHUCTBUE C KHUCJIOPOJOM, BOJIOH,
KHUCJIOTaMU, BOJOPOJIOM, HeMeTaJiaMu (a30T, ¢hocdop, cepa, rajioreHsbI).

Baxxnelime coeIMHEHNS KaIbIUsl: OKCUJI (HEeTallleHasi U3BECTh ), THIPOKCHU]L
(rameHasi U3BeCTh), KapOoOHAT, THApPOKapOoHaT, cynbdar (rumc), kapoum, ux
CBOWCTBA, MOJIyYCHUE U IPUMEHEHUE.

['mapokcua MarHusi Kak HEpaCTBOPUMOE OCHOBAHUE, TUAPOKCUABI KaJIbIIUS
1 0apusi Kak IIEI0YH.

’KecTkocTb BOJIBI U CIIOCOOBI €€ YMEHBIIICHHUS.

[IpuMeHeHNE BaXKHENUIIINX COCIMHEHUN KAIbLUUS U MAarHUs.

Amomunnil. Haxoxnenue B npupozae. duznueckrne cBOMCTBA.

XUMHUYECKUE CBOMCTBA QJIIOMUHUA: B3aUMOJIEMCTBUE C KHUCIOPOJOM,
rajJloreHaMmu, BOJIOW, KUCIOoTaMu U 1ienaodyamu. [loHsTre 00 amtoOMUHOTEPMUMU.
Okcua v THAPOKCU alFOMUHKSA. AMGOTEpHBIC CBOMCTBA OKCHIA M THAPOKCHIA
amomunns. Conu amoMuHUA. MeTaaatOMUHATBl U THAPOKCOATIOMUHATBI KaK
MPOAYKThI B3AUMOJICUCTBHS COJIEH ATTFOMUHUS CO IIEJIOYAMMU.

[IpousBoacTBO amtomMuuus. [IpruMeHEHUE ATIOMHHUS, €r0 COCIMHEHHN M
CILJIaBOB.

Meramnbl  B-rpynn. OCOOEHHOCTHM 3JEKTPOHHOTO CTPOCHHSI aTOMOB.
CrenieHW OKHUCIICHUST aTOMOB B coeauHeHusx. OOImas XapakTepuCTHKa
KMCJIOTHO-OCHOBHBIX CBOMCTB OKCHJIOB M THAPOKCHIOB METAILIOB B-rpymm.



Keneszo. HaxoxaeHue B mpupoe.

dusnyeckne U XUMHYECKHE CBOMCTBA Kejie3a. Bakueiinne coenuHeHUs
KeJe3a: OKCUIbI, TUIPOKCUIBI, COJIH.

KauecTBennsie peakiiuu Ha noHbl xxene3a(ll) u xeneza(Ill).

XUMHUYECKAS U SJICKTPOXUMHUYECKAsT KOPPO3US KENe3a, METOABI 3aIIUTHI OT
KOPPO3UH.

CoenuHeHMsT MapraHia M XpoMa B PA3JIMYHBIX CTEMNEHSAX OKUCIICHHS.
OKuCIUTENbHBIC CBOMCTBA COCAMHEHUI MapraHila U XpoMa B BBICHICH CTEIICHU
OKHCJICHUS.

[Ipumenenue mertamnoB B-rpynm (keme3o, XpoMm, Melb, IIUHK, HUKEIb,

Maprasell, TUTaH, cepedpo) u ux coeanHeHni. buonornueckas pojab COeTMHEHUN
METaJIJI0B B-rpymi.

JleMoHCTpauuu

25. Komnekiyst 00pa3iioB METaJIJIOB U CILJIABOB.

26. OxpamMBaHue MJIAMEHHU COEIMHEHNUSIMU METAJIJIOB.

277. B3aumoieliCTBHE METAJIJIOB C BOJOM, KUCIOPOJIOM.

28. DIEeKTPOIH3.

29. OkucnuTeNbHbIE CBOMCTBA IEPMAHraHaTa Kaaus B KUCIOM, HEUTPAIbHOM
Y IEJIOYHOM Cpeaax.

30. [Tonydenue u okucienue ruapokcua xemnesa(ll).

31. OnbITHI IO KOPPO3UU KeEJe3a.

JlaGopaTopHbIE OMBITHI

10. BzanmopeiicTBrEe METAIIIOB C PACTBOPAMH KHCIIOT.

11. O6Hapy’keHnEe HOHOB KAJIbIIHSI B PaCTBOPE.

12. AMdoTtepHbIe CBOICTBA THAPOKCHUIOB aTIOMUHUS U ITUHKA.

13. O6napy>xxenue nonos xene3a(ll) u xeneza(lll) B pacTBopax.

[IpakTrueckue padoThI

6. Pemmenue skcnepuMeHTaIbHBIX 3a7a4 1o TeMe "Metamisl" (1 gac).

OCHOBHBIE TPEFOBAHU
K PE3VJIbLTATAM YUYEBHOU JNEATEJIBHOCTHU YUAIIUXCA
Yyamuecs JTOKHBI:
JlaBaTh ONpPEJCICHUS TMOHATHSAM: PSJA AKTHBHOCTH METAJIOB; KOPPO3HS;
AIEKTPOJIN3;
OCYILIECTBIIATh CICIYIONINE BUIbI ICSTEILHOCTHU:
Ha3bIBATh:
dbu3nyecKkue U XMMUYECKHE CBOMCTBA M3YYEHHBIX METAJUIOB, OCHOBHBIX U

aM(QOTEPHBIX OKCHJOB; OCHOBAaHMH; aM(OTEPHBIX THUIPOKCHUIOB, COJICH;
KauecTBEHHBIE peakuy Ha katuonsl Ca’', Ba*!, Fe*!, Fe’';



pas3nuyarh:

nonsl Fe’" u Fe** (skcnepumenTanbao);

ONPENEIATD:

U3YUYEHHbIE HEOPraHWYeCKHE COEAMHEHUs (SKCHEPHUMEHTAIbHO IO
KaueCTBEHHBIM PEAKLUSIM);

COCTaBJISATh:

YPaBHEHUS PEAKIUH, XapaKTEPU3YIOIINE XUMUYECKHE CBOMCTBA U3YYEHHBIX
BEIIECTB U CIIOCOOBI UX MOTYUCHHUS;

XapaKTepU30BaTh:

bu3nYecKrne 1 XUMUUYECKIE CBOMCTBA METAIIOB M UX COEIMHEHUI; CTIOCOOBI
MOJIyYEHUsI METaJUIOB; OOJACTH MPAKTUYECKOTO0 MCIOJIb30BaHUS H3YUYEHHBIX
BEILIECTB;

OOBSACHSTH:

IIPUYMHBI KOPPO3UH JKeJ€3a U BOSMOKHOCTH €€ IPEAYIPEKICHUS;

IIPOBOJUTH:

XAMHUYECKUN SKCIIEPUMEHT;

II0JIb30BAThCA:

y4eOHBIM MOCOOMEM; TaOIUIEH PACTBOPUMOCTH KUCIOT, OCHOBaHUH, CoJiel
B Boje; Tabmuueir «llepuogmueckas cucreMa XUMHYECKHX HJIEMEHTOB
J.M.MenzeneeBay; npaBuiiaMi O€30MaCHOIO MOBEJAEHUS IpPU OOpAIllEHUH C
BEILIECTBAMM, XHWMHUYECKOM MOCYyA0i, IabOpaTOpHBIM OOOPYIOBAHHEM H
HarpeBaTebHbIMU NpUOOpamu.

Tema 8. XuMu4ecKue BEIIECTBA B )KM3HU U JICSITEILHOCTH YeIoBeKa (6 4acoB)

XUMHUYECKHE BEIIECTBA B MOBCEIHEBHOM )KU3HU YEJIOBEKA.

XUMHS U CEIIbCKOE XO3SAUCTBO.

OxpaHa OKpy»Kawmled Ccpelbl OT BPEAHOTO BO3JCUCTBUS XUMHYECKUX
BEIIIECTB.

Xumuyeckast IpoMbIuIeHHOCTh Pecnyonnku benapych.

[IpakTueckue padoThI

7. Pelienne sKcriepuMeHTaNbHbIX 3a7a4 1o teme «llomyuenue n cBoncTBa
HEOpraHMYEeCKUX coequHeHu» (1 yac).

DKCKypcus

Okckypeust  (BUpTyalbHasi  3KCKypCUs) Ha  NPOMBIIUIEHHOE  WJIU
CEJIBCKOXO03SIMCTBEHHOE TTPEANPUATHE (C YIETOM OCOOCHHOCTEH PEeruoHa).

OCHOBHBIE TPEBOBAHU S
K PE3VYJIbTATAM YUEBHOU JJESATEJIBHOCTU YUAILLIUXCA
VYuamuecs 1OKHBIL:



OCYLLIECTBIIATh CIEAYIOIINE BUABI AEATEIbHOCTH:

Ha3bIBATh:

OPEANPUIATUS XUMHUYECKOW IPOMBINIIEHHOCTH benapycu; skonormyeckue
po0JIEMbI, CBSI3aHHBIE C XUMUEH;

aHaJIM3UPOBATh:

pe3yibTaThl JIA0OPATOPHBIX OIBITOB, NPAKTUYECKUX padoT; ydeOHYIO
uH(pOpMaIuIo;

IIPUMEHSTH:

V3YUYEHHBIE NOHATUS M 3aKOHBI IIPU XapaKTEPUCTHUKE COCTaBa U CBOMCTB
BEUIECTB, XUMHUYECKHUX pEaKUui, CHOCOOOB MOJY4YEHUS BELIECTB, PELICHUU
pacyeTHbIX 3ajay; IpaBuja OE30MaCHOrO TIOBEJEHUS MpuU OOpallleHuu C
BEILIECTBAMM, XHWMHUYECKOM TMOCYyAO0i, 1abOpaTOpHBIM OOOPYIOBAHHEM H
HarpeBaTebHbIMU NpUOOpamu.



