INOACHUTEJIbBHAS 3AIINCKA

Jlannas paboyast mporpaMma 1O XHUMHHM  pa3paboTaHa Ha OCHOBE aBTOPCKOU
nporpammbl  O.C. Tabpuensma Ilporpamma kypca xumumm s 8-11  kimaccoB
obmieoOpazoBarenbHbIx yupexaeuuii/O.C.I'abpuensa. — M.: Ipoda, 2010.

Heab: hopmupoBanue y ydamuxcs o01mey4eOHbIX YMEHUN U HABBIKOB, YHUBEPCAIbHBIX
CIoCcO0O0B JEATENbHOCTH U KITFOYEBBIX KOMIIETSHIIUH.

3amaun:

V' ®opMHpOBaTh YMEHHS HAOJIIO1aTh XHMHUYECKHE SBJICHHS, TPOBOJANTH X UMUYECKHUI
OKCIIEPUMEHT, IPOBOJIUTH PACYETH HA OCHOBE XUMUYECKHUX (DOPMYII BEIIECTB U
YpaBHEHUN XUMHUYECKUX PEaKLUi;

v’ Pa3BuBaTh 03HABATEILHBIE HHTEPECH] U MHTEIIEKTYAILHBIE CIIOCOOHOCTH B
MPOLIECCe MPOBEACHUS XUMHUECKOT0 IKCIIEPUMEHTa, CAMOCTOSTEILHOTO
npuoOpeTeHusl 3HAHUI B COOTBETCTBHH C BO3HUKAIOIIMMU KU3HEHHBIMU
NOTPEOHOCTAMU;

v BocnuThiBaTh OTHOLIEHHS K XUMUH KaK K OJHOMY K3 (YHIAMEHTATbHBIX
KOMIIOHEHTOB €CTECTBO3HAHUS U DJIEMEHTY OOIIIeUeI0BEYECKOM KYIbTYpHI;

v VUuTh IPUMEHATH IOJyYEHHBIE 3HAHUS U YMEHHUS Ul O€3011aCHOI0 UCIIOIb30BAHUS
BEIIECTB U MaTEPHUAJIOB B OBITY, CEILCKOM XO3SHICTBE U Ha MPOU3BOJICTBE, PEIICHUS
MPaKTUYECKHX 3aJ1a4y B TOBCEAHEBHOM XU3HU, IPEAYIIPEKICHUS SIBJICHUH,
HAHOCAIIUX Bpel 30POBbIO UEIOBEKa U OKPYXKAroIIeH cpere.

N3menennss B nmporpammy aBTopa kypca xumuu 10-11 kmacca He BHOcuiuch. Kypce
paccuutan Ha 1 vac B Hepemo (34 4 B rox).

YuyeoHo-MeTognyeckuii koMmiLiekT 10 kiacca:

1. Tabpuensa O. C. Xumus. 10 kmacc: yueOHHK ais obmeoOpas3oBar. yapexaenuii/ O.
C. I'abpuensn.-13 —e u3z., ucnp. - M.: Ipoca, 2010.-270c.

YuyeOHO-MeTOAMYECKHH KOMILIEKT 11 kiacca:

1. Ta6puensn O. C. Xumus. 11 kiacc: yueOHuK 1151 001eoopaszosat. yupexaenuii/ O.
C. Tl'abpuensn.-16 —e u3a., crepeorurt.- M.: Jlpoda, 2009.-270c.

KosnuecTBo y4eOHBIX 4acoB, Ha KOTOPOE paccynTaHa pabouas mporpamma: B 10 kiacce
— 1 vac B Henmenro (34 4. B T0OX1), B TOM YKCIe 3 KOHTPOJIBHBIX U 2 MPAKTUYeCKUX paboTel. B
11 knacce — 1 yac B Hepento (34 4. B TOA), B TOM 4YKCie 3 KOHTPOJIBHBIX U 2 MPaKTHUECKUX
paboTHI.

OcHOBHOM ()OpMOHM OpPraHu3aluM Y4eOHOro mpomecca SBISETCS KIACCHO-YpOUHas
cuctema. K nmomomHuTensHbIM (QopmMaM OOydeHUS OTHOCATCS: MpakTHUecKue padoThl U
71a00paTOPHBIE OTIBITHI.



1. TPEBOBAHUA K YPOBHIO ITIOAI'OTOBKH YYAIIUXCSA

B pe3yjabTaTe u3y4yeHusi XuMHHU HaA 0azoBoOM YPOBHE€ YYCHHUK JTOJ/IZKEH

3HATh/IIOHUMATh

yMeTh

POJIb XUMHMHU B €CTECTBO3HAHMHU, €€ CBSI3b C APYIMMH €CTECTBEHHBIMU HAyKaMHU,
3HAYCHHE B )KU3HU COBPEMEHHOTO OOIIECTRA;

BaskHellllle XUMHYeCKHEe INMOHSTHS. BEIISCTBO, XMMHYCCKHII B3JIEMEHT, aTOM,
MOJIEKYJIa, Macca aTOMOB U MOJIEKYJI, HOH, pPaJIuKajl, AJJIOTPONUs, aTOMHBbIE S-, P-
0p6I/ITaJII/I, XUMHYCCKAsA CBA3b, DJICKTPOOTPHUUATCIBHOCTH, BAJICHTHOCTbL, CTCIICHB
OKHCJICHUs, TUOpUAM3aIs OpOUTaiei, MPOCTPAHCTBEHHOE CTPOSHHUE MOJICKYI,
MOJIb, MOJIIpHAs Macca, MOJSIPHBI O00BEM, BEIIeCTBA MOJICKYISIPHOTO U
HEMOJIEKYJIIPHOTO CTPOEHHUsS,  JUCHEPCHBIE CUCTEMbI, HCTHHHBIE PaCTBOPHI,
ANEKTPOJIUTUYECKAsT JUCCOUMALIMS, KHCIOTHO-OCHOBHBIE PpPEAKIMU B BOJHBIX
pacTBopax, THUAPOJINU3, OKHUCICHHE W BOCCTAHOBJICHHUE, DJIEKTPOJIM3, CKOPOCTh
XUMHYECKON PEaKIHH, MEXaHU3M PEaKIMH, KaTallu3, TETIOBOK YPQPEKT peaKium,
XUMHYECKOE paBHOBECHE, YIIEpOAHBIA CcKeneT, (GyHKIMOHAJIbHAs TpYIa,
roMoJiorusa, CTPYKTypHad MW HIPOCTPAaHCTBCHHAA H30MCPUS, OCHOBHBIC THUIIbBI
peaKIrii B HEOPraHMYECKON U OPTaHUYECKOU XUMUU;

OCHOBHbIE 32aKOHbI XMMHU: 3aKOH COXPAHECHHSI MAcCChl BEIIECTB, MEPUOINYECKUI
3aKOH, 3aKOH IMOCTOSIHCTBA COCTaBa, 3aKOH ABOrajapo;

OCHOBHbIC TeOpUM XHUMHMM: CTPOCHHUS  aTOMa, XHMHUYECKOW  CBS3H,
SJIEKTPOJUTUUECKON TUCCOLMAIIUHN, KUCIOT U OCHOBAHMM, CTPOCHUSI OPraHUYECKUX
COCIUHCHMUIA,

KJIACCH(PUKAUMI0O M HOMEHKJATYPY HEOPraHMYECKMX U  OPraHUYEeCKHUX
COCIUHCHMIA,

NMPUPOIHbIEe HCTOYHUKHU YTIEBOIOPOIOB U CIOCOOBI X TIepepaboTKu;

BelIeCTBA M MaTepuajibl, IMPOKO HCHOJb3yeMble B NPAKTHUKE. OCHOBHBIC
METaIIJIbl U CIIaBbl, TpaduT, KBapIl, CTEKJIO, IIEMEHT, MUHEpAIbHbIE YA0OpEHUs,
MHHCPAJIBHBIC W OPraHN4YCeCKUC KHUCJIOTBI, IICJIOYH, aMMHAK, YIJICBOAOPOIbI,
dbeHoN, aHWIMH, METaHOJ, ATAHOJ, STUJICHIJIMKOIb, TIUIEPUH, (popmambaerus,
aleTAIbJICTHUI, ALIETOH, TIIF0KO03a, caxapo3a, Kpaxmal, KJIeT4yaTKa, aMUHOKHUCIIOTHI,
OeNKH, UCKYCCTBEHHbBIE BOJIOKHA, KAy4yKH, MJIACTMACCHI, HUPbI, MbLIa U MOIOIINE
CpEACTBA;

Ha3bIBAaTh U3YYEHHBIE BELIECTBA [0 «TPUBHAIBHON» U MEXIyHapOIHON
HOMEHKJIATypaM;

onpeaeasTh. BAJICHTHOCTh U CTENEHb OKUCIIEHUS XMMHUYECKHUX DJIEMEHTOB, 3apsij
MOHA, TUIl XUMUYECKOU CBSI3U, TUIl KPUCTAIIIMYECKON PELIeTKH, XapaKTep Cpebl B
BOJHBIX PAacTBOpPax, OKHUCIUTENb M BOCCTAHOBUTEINb, HAINPABICHHUE CMELICHUS
paBHOBECHsI TOJ] BIUSHUEM pa3IW4YHBIX (AKTOPOB, H30MEPHI U TOMOJIOTH,
IIPUHAJJIEKHOCTh BEIIECTB K Pa3IMYHBIM KJlacCaM OPraHUYeCKUX COEAMHEHUH,
THIIBl PEAKIUI B HEOPTaHUYECKOW U OPraHUYECKON XMUMUH;

XapaKTepPU30BaTh: S-, P-2JIEMEHTHI 110 UX MOJIOKEHUIO B IEPUOIUIECKON CUCTEME
AN .MenneneeBa; oOmue XHMHYSCKHE CBOMCTBA META/UIOB, HEMETAILIOB,
OCHOBHBIX KJIaCCOB HEOPraHMYECKHX COEAUHEHMH; CTPOEHHWE M CBOMCTBA
OpPraHWYECKUX COEAMHEHUH (YriaeBOJOpOOB, CIUPTOB, (PEHONIOB, AIBJAETUAOB U
KETOHOB, KAPOOHOBBIX KUCIIOT, aMUHOB, aMUHOKHCIIOT U yTJIEBOJIOB);



O00BSICHATB. 3aBHCUMOCTh CBOMCTB XMMHYECKOTO 3JIEMEHTAa M O00pa30BaHHBIX MM
BEIIECTB OT TOJIOKEHUs B nepuoaunueckor cucremMe JI.M. Menneneesa;
3aBUCHUMOCTb CBOWMCTB HEOPraHMYECKUX BELIECTB OT MX COCTaBa M CTPOCHUS;
OpUpOAYy U crocoObl 00pa3oBaHUS XUMHUYECKOW CBSI3U; 3aBUCHUMOCTb CKOPOCTHU
XUMHUYECKON peakIUu OT pPAa3JIMYHbIX (HaKTOPOB, PEAKIUOHHOW CIIOCOOHOCTH
OpPraHUYECKUX COEIMHEHUIN OT CTPOEHUS UX MOJIEKYJ;
BBINOJIHATh XHMHYECKHH JKCIEPHMEHT I10: paclO3HABAaHUIO Ba)KHEHIIMX
HEOPraHMYeCKUX M OPraHUYECKUX BEIECTB; MOJYYEHHIO KOHKPETHBIX BEIIECTB,
OTHOCSIIIMXCS K U3YYEHHBIM KJIacCaM COEUHEHUI;
NPOBOANTb PACUYEThl IO XMMUYECKUM (OpMYJIaM U YPABHEHUSIM pEeaKIHii;
NPOBOAUTL  CAMOCTOSTENBHBIM  TMOMCK  XUMHYECKOM  umHpopMamuu ¢
UCIOJIb30BAHUEM  Pa3IMYHBIX HCTOYHMKOB (HAY4YHO-TIOMYJISIPHBIX — M3/aHUl,
KOMIIBIOTEPHBIX ~ 0a3  JaHHBIX, pecypcoB  HTepHera);  MCHOIB30BATH
KOMIIBIOTEPHbIE ~TEXHOJOIMM JUIsi OOpabOTKM M Mepejadyd  XUMHYECKOH
UH(POPMALINH H €€ TIPE/ICTABICHUS B Pa3IMYHbIX (hopMax;
HCNOJIb30BATh NPUHOOPEeTEHHbIe 3HAHUSL M YMEHMA B NPAKTHYeCKOM
NesITeIbHOCTH M NOBCEIHEBHOM KU3HU JJIS:
- OOBACHEHHS] XUMHUYECKUX SIBICHUH, MPOUCXOMANINX B MPHPOIE, OBITY M Ha
IIPOU3BO/ICTBE;
- OIpeAeneHUs] BO3MOXKHOCTH IPOTEKaHUs XUMHYECKMX IMPEBPALCHUI B
Pa3IUYHbBIX YCIOBUSAX U OLIEHKU MX MOCIEICTBUM;
- 9KOJIOTMYECKH IPaMOTHOIO [TOBEICHUS B OKPYXKaIOLIeH cpene;
- OLEHKM BIMSIHHUA XUMMUYECKOI'O 3arps3HEHUs OKpY)Kalolled cpenbl Ha
OpraHM3M YeJIOBEKa U JPYTUe KUBbIE OPraHU3MBI;
- Oe3omacHoro oOpamieHus ¢ TOPIOYMMHM W TOKCHUYHBIMHM BElIECTBaMH,
71a00paTOPHBIM 000PYI0BAaHUEM;
- TPUTOTOBJIEHHE PACTBOPOB 33aJaHHOM KOHLEHTpauu B OBITY M Ha
IIPOU3BO/ICTBE;
-  KpUTHYECKOW  OLIEHKH JIOCTOBEPHOCTM  XHUMHUYECKOW  uH(opmaluu,
ITOCTYIAOIIEN U3 Pa3HBIX HCTOYHUKOB.



2. YYEBHO-TEMATHUYECKHAM ILJIAH

10 kaacc (1 yac B Hexemo, 34 4. B roxn)

Ne Yacel Koun-Bo Kou-Bo
n/m HaumenoBanue pa3zaenon/Tem y4eOHOr0 | MPAKTUYECKHUX | KOHTPOJbHBIX
BpEMEHU pabot pabot
Beenenue 1
1. Teopus cTpoEHUS OPraHUYECKUX COCTNHEHUN 2
2. VYTIIeBOIOPOIBI ¥ UX TPUPOAHBIC HCTOYHUKHU 8 1
3. Kucnoponconepxkarniue OpraHUYECKHE 10 1
COCJIMHEHUS M UX MPUPOIHBIC HICTOYHUKHU
4, A3oTconepkame — COCAMHCHHS M HX 6 1
HAXO0XJICHHUE B )KHBOU MTPUPOJIC
5. buonoruuecku  aKkTUBHBIE  OpraHUYECKHE 4
BEIICCTBA
6. VckyccTBeHHBIC M CHHTETUYECKHUE TTOJTHUMEPHI 3 1 1
11 knacce (1 yac B Hemento, 34 4. B roj)
No Yacsl KonuuectBo KonuuectBo
n/n HanmenoBanue pasnenos/Tem y4e0HOro | MPaKTUYECKUX | KOHTPOJBbHBIX
BpEMEHU pabot pabor
1. CtpoeHue aTtoMa u niepuoandecKuit 3akoH /I. 3
N. MenneneeBa
2. CtpoeHue BemecTBa 14 1 1
3. XVWMHUYECKUE pEeaKIINU 8 1
4, BemecTBa u nx cBOMCTBa 9 1 1

3. COAEP) KXAHUE NPOI'PAMMbI YYEBHOI'O KYPCA XUMUHN

10 kaacc
Oprannyeckast XuMus
(1 gac B Heperro, Bcero 34 yaca)

Beenenue (1 4.)

[Mpenmer  opranmyeckoil  xumun. CpaBHEHHE  OpPraHMYECKUX  COEIMHEHUH  C
HCOPTaHNYCCKUMMU. HpI/IpO}IHBIe, HCKYCCTBCHHBIC nu CHUHTCTHYECKHEC OpTraHU4YC€CKUC
COCTMHEHHSI.

Tema 1. Teopusi cTpoeHHsI OPraHMYECKHX cOeTNHEHHUI (2 4.)

BanentHocTh. XMMHMUYECKOE CTPOCHHME KaK IOPSAJOK COCOUHECHMSI aTOMOB B MOJIEKYJIE
COIVIACHO MX BaJ€HTHOCTH. (OCHOBHBIE IIOJIOKEHUS TEOPUM XUMHYECKOIO CTPOECHHS
OpraHMYeCKUX coequHeHui. [loHsATHE O roMoNIOrMM M roMosorax, U30MEpUH U H30MEpaXx.
Xumuueckue  GopMysnbl M MOJENM  MOJEKYJT B OpPraHUYECKOM  XUMHH.



JdeMoHcTpanuu. Moaenu MOJIEKYS TOMOJIOTOB M HM30MEPOB OPraHUYECKUX COCHUHEHUM.

Tema 2. YrieBoaopoabl H UX NPHPOIHbIE HCTOYHUKH (8 1.)
[Tpuponuseiii ra3. Ankansl. [Ipupoaubiil ra3 kak TorauBo. [IpenmyiiecTBa npupoIHOTo ra3a
nepen OpYTUMHU BUJIAMU TOIUINBA. Cocras IIPUPOIHOTO rasa.
AJNKaHbl: TOMOJIOTMYECKMM psAl, M30MEpUs M HOMEHKJIATypa aJKaHOB. XUMUYECKUE
CBOICTBa ajKaHOB (Ha NpUMEpe METaHa M ATaHa): FOPEHHUE, 3aMEILEHUE, PA3JIOKEHHE U
JEruApUpPOBAHUE. [Ipumenenue AJIKaHOB Ha OCHOBE CBOMCTB.
AnKeHbl. DTHIEH, €ro NOoJyYyeHue (IeruIpupoBaHUEM ITaHA U JErHjpaTaliell 3TaHoja).
XUMUYECKHE CBOMCTBAa JTWIICHA: TOpPEHHE, KauyeCTBEHHbIE peakuuu (oOeclBeUYnBaHUE
OpoMHOW BOJABI M pacTBOpa II€pMaHraHata Kajus), TIuJparauus, [OJUMEpHU3aLusl.
[lonusTHiieH, ero cBoilcTBa M INpUMEHEHHe. [IpuMeHeHue >THiIeHa Ha OCHOBE CBOWMCTB.
AnkanueHnsl U Kaydykd. [ToHsTHE 00 anKagueHax Kak yriieBOJOpoJax C ABYMs IBOMHBIMH
cBs3sIMH. XUMHUYECKHE CBoiicTBa OyranueHa-1,3 u u3ompeHa: oOeclBeuMBaHHE OpPOMHOMN
BOJIBI u MIOJINMEPU3ALUS B Kay4yKH. Pe3una.
ATNKUHBI. ALETWIEH, €ro MOJy4YeHHE MUPOJIM30M MeTaHa M KapOUIAHBIM CIOCOOOM.
XUMHYECKHE CBOWCTBA  aleTWJICHA: TOpeHHe, oOeclBeUYMBaHUE OpPOMHOW  BOJIBI,
MIPUCOEIMHEHHE XJIOPOBOAOPOAA U TuapaTanus. [I[puMeHeHne alieTuiieHa Ha OCHOBE CBOMCTB.
Peakuuss nonuMepuzanuu  BUHWIXJIOpUJa. [loNMBHHUIXJIOpUA W €ro IPUMEHEHHUE.
benzon. Ilonyuenune OeH3o0ia W3 rekcaHa W aleTuieHa. XMMUYECKHe CBOMCTBa OeH30ua:
TOpEeHHE, TaJlOTeHHpPOBaHWE, HHUTpoBaHue. [IpuMeHeHwe OeH30la Ha OCHOBE CBOWCTB.
Hedpts. CoctaB u mnepepabotka HedTu. Hedremponykrsl. bensun u mnonstue o0
OKTaHOBOM qucIe.
JdemoncTpanuu. ['opeHue meraHa, 3TwieHa, aueruieHa. OTHOILIEHHWE METaHa, HTUIICHA,
aneTwieHa M OeH30yla K pacTBOpY INepMaHraHara kamus U OpomHoil Boze. Ilomyuenue
ATUJIEHA peaklUMe AeruapaTaliy 3TaHOJA U JIEMOJMMEPU3AlUU MOJUITHIICHA, alleTHUIIeHA
KapOMIHBIM criocoOoM. PasnoskeHue Kaydyka NpU HarpeBaHWM, HCIBITAHHWE IPOJYKTOB
pasyio)keHUs Ha HemnpeaenabHocTh. Kosutekuuss o0pa3noB HepTHn M HePTENpOAYKTOB.
JlabopaTopuble omnbiThbl. 1. OnpeneneHue 3JIEMEHTHOTO COCTaBa OPraHMYECKUX
coeauHeHuil. 2. M3roroBineHwe MoJeled MOJEKyN yrieBoaopoaoB. 3. OOHapyxeHHe
HENpeeNbHbIX COEIUHEHHM B JkKUIKUX Hedrenmpoaykrax. 4. IlomydueHue u cBoiicTBa
anietnieHa. 5. O3Hakomienue ¢ koyeknuen «HedTs 1 mpoayKThl ee nepepaboTKm».

Tema 3. Kucnopoaconepxamme OpraHu4eckue COeJMHECHMS W HMX IPHPOJAHBIE
ucrounuku (10 41.)

EAvHCTBO XMMHYECKOW OpraHM3allM KUBBIX OPraHM3MOB. XHMMHUYECKHUN COCTaB JKHUBBIX
OpraHU3MOB.

Crnuptel. Ilomyyenue »sTaHona OpoOXKEHHMEM TIIOKO3bI M THApaTaled dSTHIICHA.
['unpokcunpHas rpynmna kak (yHkuuoHanbHas. [IpencraBieHne o BOJOPOAHOW CBS3H.
XUMHUECKUE CBOWCTBA ATAaHOJIA: TOpPEHUE, B3aUMOJCHCTBHE C HaTpueM, OOpa3oBaHME
MPOCTBIX M CJHOXHBIX 3(UPOB, OKUCIEHHE B anpierui. [IpumeHeHHe 3TaHONA Ha OCHOBE
CBOIICTB. Ankoronusm, ero MIOCJIEACTBUS U IIpeNyNpexICHUE.

[lonsiTie O mpenenbHBIX MHOTOATOMHBIX CHUPTax. [JMIEpUH Kak MpeAcTaBUTEhb
MHOT0aTOMHBIX clUpTOB. KauecTBeHHas peakius Ha MHOTOATOMHBIE CcUPTHI. [IprMenenune
[JIMLIEpUHA.

Kamennsiii yrons. @enon. Kokcoxumuueckoe MpOU3BOJACTBO M €ro IMPOMYKLHS.
[ToryueHnue geHosa KOKCOBaHMEM KaMEHHOro yriisl. BzauMmHoe BiMsHUE aTOMOB B MOJIEKYJIe
¢deHona: B3aMMOACHCTBHE C THAPOKCHUIOM HATpUS M a30THOM kucioroi. ITommkonaeHcamus
denona ¢ dhopmanpaeruaom B deHonodhopmanpaeTuHy0 cMoiry. [Ipumenenue denona Ha
OCHOBE CBOMCTB.

Anpperuapl.  IlomydeHuwe anpIeruioB  OKHCIEHHEM  COOTBETCTBYIOINUX — CIUPTOB.
XVMMHYECKHE CBOMCTBA albJETHJIOB: OKHCIEHHE B COOTBETCTBYIOLIYIO KHUCIOTY U



BOCCTAaHOBJICHHE B  COOTBETCTBylommi  crnupt. [lpumenenue  ¢opmanmpaeruia u
aneTanbaeruaa Ha OCHOBE CBOMCTB.
KapOonoBbeie kucnotel. IlomyueHne KapOOHOBBIX KHCIOT OKHCICHHEM allbICTH/IOB.
XUMHYECKUE CBOWCTBA YKCYCHOM KUCIIOTHI: 00IIME CBOWCTBA C HEOPTAHUYECKUMU KUCIOTaMU
U peaknus dtepudukanuu. [IpuMeHeHne YKCyCHOW KHCIOTHI Ha OCHOBE CBOWCTB. Bricmiue
JKUPHbIE KHCIIOTBI Ha npuMepe MaJTbMUTHHOBOM u CTEapUHOBO.
Crnoxuble 3¢upbl ¥ kupbl. [lomydeHue CIOXHBIX 3(QUPOB peakiuen srepudukanuu.
Cnoxuble >Qupbl B mpupone, ux 3HaueHue. [IpumeHeHue CIOXKHBIX 3(UPOB HA OCHOBE
CBOMCTB.
Kupbl kak cioxsble 3Qupbl. XUMHUYECKHUE CBOMCTBA XUPOB: THAPOIU3 (OMBUICHHE) U
THIPUPOBAHUE  JKUAKUX  KHUpoB. [IpuMeHeHWe  KHpPOB Ha  OCHOBE  CBOICTB.
VYrneBoabl. YrieBoabl, UX Kiaccudukaius: MoOHocaxapuIsl (TJII0K03a), JUcCaxapHabl
(caxapo3a) W mnonucaxapuibl (Kpaxmal U LEeJUII003a). 3Ha4Y€HHE YTJIEBOJOB B JKUBOU
npupojie u B KU3HU YyeloBeKa.
['mroko3a - BEIMIECTBO C JBOWCTBEHHOW (YHKIMEH - albAeTHAOCIHPT. XHUMHUYECKHE
CBOICTBa TJIOKO3BI: OKHCIIEHHE B TJIIOKOHOBYIO KHCIIOTY, BOCCTAHOBJICHHE B COpOWUT,
OpoxeHue (MOJIOYHOKHCIOE M crnupToBoe). [IpuMeHeHHe TIIOKO3bl HAa OCHOBE CBOWCTB.
Hucaxapunsl u nonucaxapuasl. [ToHsTHE 0 peakusaX MONUKOHIACHCAIIMUA U THAPOIU3a Ha
npuMepe B3alMOIIPEBPALICHUI: [JII0KO03a-T0JIMCcCaxapul.
Jdemoncrpanuun. OkucieHue crnupra B anpiaeruj. KadecTBeHHass peakuus Ha
MHOroaToMHbIe crupThl. Komekmus «KamMeHHBI yroib W NMPOIYKTHI €ro MepepaboTKM.
PacTtBopuMocTh ¢eHona B Boae mnpu OOBIUHON TemmepaType H TpU HarpeBaHUU.
KavecTBennble peaknuu Ha ¢eHon. Peakuus «cepeOpsHOro 3epkaiay ajbJACTHIOB U
rIF0K03bl. OKHCIIEHHE AJbJICTH/IOB U TJIFOKO3bI B KMCIOTHI ¢ OMOIIbio ruapokcuaa meau (11).
[TomydyeHue yKCyCHO-3THUIIOBOTO M YKCYCHO-HU30aMUJIOBOTO 3¢upoB. Kosekmus 3pupHbIX
Mmaced. KayecTBeHHas peaxius Ha Kpaxmari.
JlaGopaTopHble onbIThl. 6. CBoiicTBa »THiIOBOrO crnupra. 7. CBoicTBa TiMiepuHa. 8.
CaoiictBa Qopmanbaeruga. 9. CpoiictBa ykcycHoil kucnotsl. 10. CpoiictBa xmpoB. 11.
CpaBHEHHE CBOMCTB PaCTBOPOB MbLJIa M CTUPAIBHOTO mopoiika. 12. CoiicTBa riroKo3sL. 13.
CaoiicTBa Kpaxmana.

Tema 4. A3sorcoaep:kaiiue CoeJHHEHUsI U UX HAXOKIEHUE B KUBOI npupose (6 4.)
Awmunsbl. Ilonstue 00 amunax. IlomyueHue apomMaTHyeckoro aMuHa - aHWIMHA - U3
HUTpOOEH3071a. AHMIMH Kak OpraHHYecKoe OCHOBaHME. B3auMHOe BIMSHUE aTOMOB B
MOJIEKYJIE aHWJIMHA: OCJIabJIeHne OCHOBHBIX CBOWCTB M B3aUMOJIEHUCTBHE ¢ OPOMHOM BOIOM.
[TpumeHnenne aHWINHA Ha OCHOBE CBOWCTB.
AmuHokucnoThL. [lonydeHne aMUHOKHUCIOT M3 KapOOHOBBIX KHUCIOT W THIPOIU30M
6enkoB. XMMHUYECKHE CBOWCTBA aMUHOKUCIIOT KaK aM(OTEPHBIX OPraHMYECKHX COeIMHEHUMA:
B3aMMOJICHCTBUE CO IIEJI0YaMHU, KUCIOTaMU U JAPYT C APYroM (peaxius MOTUKOHICHCAIUN).
[lentunHasg cBA3b W nonunentuisl. IIpuMeHeHHME aMUHOKHMCIOT Ha OCHOBE CBOMCTB.
benku. ITlomydyenne O€nKOB peakiued MOMMKOHACHCAIIMH aMUHOKUCTOT. [lepBudHnas,
BTOPUYHAS M TPETUYHAs CTPYKTYpbl O€IKoB. XHWMHYECKHE CBOWCTBA OEJIKOB: TOpEHHE,
JeHaTypauus, THAPOJIW3 M LBETHble peakuuud. buoxumuueckne ¢GyHKIUN OEIKOB.
I'enernueckas CBS3b MEXIy KJ1accaMu OpPraHUYECKUX COEIMHEHUI.
HyxnennoBblie kucnoThl. CUHTE3 HYKJIEMHOBBIX KHCIIOT B KJIETKE U3 HYKJIEOTH10B. O01uit
wiaH crpoeHus Hykieotuna. CpasHenue crpoenus u ¢ynkumii PHK wu JIHK. Ponb
HYKJIEMHOBBIX KHCJIOT B XpaHEHMM U Nepefaue HacleAcTBeHHOM uH@opmanuu. [lonstue o
OMOTEXHOJIOTHH U TEeHHOMN HUHXECHEPUH.
JemoncTpauuu. B3zanmopeiicTBe aMMUaka M aHWJIMHA C COJITHOM KUCIOTOH. Peakius
aHuIMHa ¢ OpoMHON BOOH. JloKa3aTenbCTBO HANMUYKS (PYHKIMOHAIBHBIX TPYII B pPacTBOpax
aMMHOKUCIOT. PacTtBopeHne u ocaxkieHue OenkoB. IlBeTHble peakuuu  OENKOB:
KCAaHTONIPOTEHHOBast U OuypeToBas. I'opeHHe NTUYbEro mepa M MIEpCTSIHON HUTH. Monenb



monekyabsl JIHK. Ilepexonpl: 3TaHON —> ATUJIEH 3TWICHIJIMKOIb —> ATUJICHIJIMKOIAT MEIU

(1 3TAHOI —>3TaHalb - STaHOBast KHCJIOTA.
JlabGopaTropHble ONBITHI.

14.CgoiicTBa OCIKOB.
IIpakTuyeckasi padora Nel. Unentudukanys opraHuueCcKuX COSAMHEHUH.

Tema 5. bBuHoJ0orH4ecKu aKTHBHbIE OPraHn4ecKkue Bemecrsa (4 4.)

®epmenTbl. DepMeHTh Kak OMOJOTUYECKHE KaTalu3aTopbl OEIKOBON MPUPOJIBI.
OcobeHHOCTH (YHKUMOHMPOBaHUS (QepMeHTOB. Poiib (EepMEHTOB B JKU3HEAEATEIbHOCTU
YKUBBIX OpraHHU3MOB u HapOJAHOM XO3s1iCTBE.

Buramunbl. llomdarne o BuramuHax. HapymeHnws, cBsi3aHHbIE C BHMTaMHUHAaMHU:
ABUTAMUHO3bl, T'MIIOBUTAMUHO3bl M TUIEpBUTaMUHO3bl. Buramun C Kak NpeacTaBUTEIb
BOJIOPACTBOPUMBIX BHTAaMHUHOB M BUTAMMH A Kak IpEACTABUTEIb KUPOPACTBOPUMBIX
BUTaMUHOB.

I'opmonsl. IloHATHE O TOPMOHAX Kak T'yMOPAJIbHBIX PEryJSATOpPax >XKU3HEIEATEIBHOCTH
KUBBIX OPraHU3MOB. VIHCYNUH M aJpeHaIMH KaK NpeAcTaBuTeNn TOpMOHOB. [IpodunakTrka
caxapHoro nuabera.

JlexapctBa. JlekapcTBeHHass XMMHS: OT HATPOXMMHMM JI0 XMMHOTEpanuu. ACHHUpUH.
AnTHOMOTUKM U nucbakreprno3. Hapkoruueckue BemectBa. Hapkomanus, 6opbba ¢ Heil u
npoUIaKTUKA.

JdemoncTpanun. Pa3snoxeHne nepoxcuja BOJOpOJA KaTala3od CBIPOTO MsCAa M ChIPOTO
kaprodemns. Komnekiuss CMC, coxepkamux »H3uMBbL. Mcnbitanue cpensl pactBopa CMC
uHAMKaTopHON Oymaroil. Mimroctpauuu ¢ ¢ortorpadusMu KUBOTHBIX C Pa3IUYHBIMU
¢opmamu aBuTaMuHO30B. KoJuleknusi BUTaMUHHBIX IpenapaToB. MchblTaHue cpeabl
pacTBOpa acKOpOMHOBOW KHCIOThl MHJMKATOpHOM Oymaroil. McmbiTanue anTeyHOro
npenapara WHCyIuMHa Ha Oenok. JlomamHss, yabopaTopHas M aBTOMOOWJIbHAsl alrTedka.

Tema 6. HckyccTBeHHbIE U CHHTETHYECKHE MOJUMePHI (3 4.)

HckyccTBeHHble monumepsl. [loydeHne HMCKYyCCTBEHHBIX NOJIMMEPOB, Kak IPOAYKTOB
XUMHUYECKOH MOAM(PHUKAIUU HPUPOJHOTO MOJUMEPHOTO Chipbsa. MCKycCTBEHHBIE BOJIOKHA
(aueTaTHBIN HIEJIK, BHCKO3a), ux CBOIICTBa u IIPUMEHEHUE.

Cunrernueckue nonuMmepbl. [lonmydyeHHe CHHTETMYECKHMX IOJUMEPOB pEaKLUUSIMU
MOJIMMEPU3ALMN U MOJMKOHAeHcauuu. CTpyKTypa IOJIMMEpOB JIMHEWHAsA, pa3BETBICHHASA U
pOCTpaHCTBEHHas. lIpencTaBuTeNnn CUHTETHMUECKHUX IUIACTMAcC: MOJMATUIIEH HHU3KOTO U
BBICOKOI'O JJaBJICHHUS, ITOJIMIIPOIIMIIEH U MOJMBUHMWIXIOpUA. CHHTETHYECKHE BOJIOKHA: JIABCAH,
HUTPOH u KaIpoH.

Jdemoncrpanun. Koekuus miactMace U u3fennid u3 Hux. Kosuiekmmu MCKycCTBEHHBIX U
CUHTETMYECKH BOJIOKOH W H3Jenui u3 Hux. Pacrno3HaBaHue BOJIOKOH MO OTHOIIEHUIO K
HarpeBaHuIo U XUMHYECKH peakTHuBaM.
JladopaTopublie onbIThI. 15. O3HaKOMIIEHHE ¢ 00pa3laMu TJIaCTMACC, BOJIOKOH U KaydyKOB.
IIpakTnyeckas padora Ne2. Pacnio3HaBaHMe I1acTMacc ¥ BOJIOKOH.



11 kuaace
O01mas xumus
(1 gac B Henento; Bcero 34 yaca)

Tema 1. CrtpoeHune aroma u nepuoanyeckuii 3axon JI. U. Menaeneena (3 4.)

OcHOBHBIE CBEJEHUS O CTPOECHUM aToMa. SApo: MPOTOHBI W HEUTPOHBI. M30TOmBI.
DNEKTPOHBI. DIEKTPOHHAs 000JI0YKa. DHEPreTUYecKuil ypoBeHb. OCOOEHHOCTH CTPOCHHS
AIEKTPOHHBIX 000J0YEK aTOMOB AJIEMEHTOB 4-TO U 5-T0 NEPUOJIOB MEPUOTUYECKON CUCTEMBI
. 1. MenneneeBa (nmepexoaHbIx 31eMeHTOB). [loHsaTne 00 opOuTansax. S- U p-opOUTaH.

DIIeKTPOHHBIE KOH(pUTypamu aTOMOB XUMHYECKUX DJIEMEHTOB.
[lepuoanueckuii 3akon J[.M1.MenneneeBa B cBeTe ydeHUs! 0 cTpoeHuU aroma. OTKpbITHE
J.M.MenpaeneeBoiM MePUOUYECKOTO 3aKOHA.

[Mepuognueckast cucrema xumudeckux snementoB JI. M. MenneneeBa - rpaduueckoe
0TOOpaXeHHe MepUuoInYeckoro 3akoHa. Ou3nueckuii CMBICI MOPAIKOBOTO HOMEpa dJIEMEHTA,
HOMEpa IMepruoJia U HoMepa rpymnmnsl. BaneHTHbIe 31eKTpOoHbL. [I[pUYMHBI U3MEHEHHSI CBOWMCTB
3JIEMEHTOB B nepuoIax u rpynmnax (rmaBHBIX MOJArPYIIax).

[lonoxxeHrne BojoOpoJa B MEPUOAMUYECKON cucTeMe. 3HAaueHHE MEPUOJIMYECKOro 3aKOHa U
MEPUOIUYECKON CUCTEMBbI XUMHUECKUX 3ieMeHToB J[. 1. MenneneeBa st pa3BUTUSL HAYKUA U
MMOHUMaHUS XUMUYECKON KapTHUHBI MUpa.

JemoncTpanuu. Paznuunsie Gopmbl MepruoIudecKor CUCTEMbl XUMHUECKUX 31eMEeHTOB /].
N. Menneneesa.

JlabopaTopublii onbiT. 1. KoHCTpynpoBaHue mnepuoanyYecKoil TaOIHMIBI AIEMEHTOB C
MCIIOJIb30BAHUEM KapTOYCK.

Tema 2. Crpoenue BemecrBa (14 4.)

Honnas xumuueckas cBs3b. Katwonsl u aHuoHbl. Kiaccugpukanms wmonoB. HMoHHbIE
KpHCTAJUTMYeCKUe pemeTki. CBOWCTBA BEHIECTB C OTHM THUIIOM KPUCTATMYECKHUX PEIICTOK.

KoBaneHTHass XUMHUECKas CBs3b. DJIEKTPOOTPULATENBbHOCTh. llomspHas u HemonsipHas
KOBaJICHTHbIC CBs3U. [lumonb. [ToJSIpHOCTH CBSI3M M MOJIAPHOCTH MOJIEKYJIbl. OOMEHHBIH U
JIOHOPHO-aKIENTOPHBI MEXaHH3Mbl 00pa30BaHMS KOBAJIEHTHOH CBs3U. MOJEKYISpHbIE U
aTOMHBIC KPHCTAJUTNYECKUE pemeTku. CBOWCTBA BEIIECTB C ITUMH TUIIAMH KPUCTATUTHUSCKIX
PEIIETOK.

Merammyeckas xumudeckast CBs3b. (OCOOGHHOCTH CTPOCHUSI aTOMOB METaJlIOB.
Meramdeckas XUMUYECKasi CBA3b M METaUTMUeCcKas KpUCTauInueckas perrerka. CBoicTBa
BEILIECTB c TUM TUIIOM CBSI3H.

BonopoaHas xuMuueckas CBsi3b. MEXMOJIEKYNIIpHAs U BHYTPUMOJICKYIISIpHAs: BOJIOPOAHAS
CBsI3b. 3HAaUYeHHWE BOJOPOJHOM CBSI3M JUIS OpPraHW3alUH CTPYKTYp OHOIOJIMMEpOB.

[Tomumepsr. IlmacTMacchl: TEPMOILIACTBI M PEAKTOIUIACTBI, WX MPEACTaBUTENN U
npuMeHeHne. BoslokHa: TNpHpOAHBIC (PACTHTENbHBIE W JKUBOTHBIE) M XUMHYECCKUE

(MCKyCCTBEHHBIE ¥ CHHTETHYECKHE),  HMX  MPEACTaBUTENTd U IPUMEHEHHE.
lMazo00pa3zHoe cocTosiHWE BemecTBa. Tpu arperaTHBIX COCTOSHHS BOJbl. OCOOEHHOCTH
CTPOEHUS ra3os. MomnsipHblit 00BeEM ra3o00pa3HbIX BEIIECTB.

[Tpumepsl ra3000pa3HBIX NPUPOTHBIX CMECEW: BO3JyX, HNPUPOJHBIM ra3. 3arps3HeHHe
aTMocdeps! (KUCIIOTHBIE JJOXK/IU, TAPHUKOBBIN 3¢ deKT) u 60pbbda ¢ HUM.
[IpencTaBuTeny ra3000pa3HBIX BEIIECTB: BOAOPOJ, KUCIOPOJ, YITEKHCIBIN Ta3, aMMHaK,

STHJIEH. Hx MOJIy4YEHHUE, coOupaHue n pacro3HaBaHUeE.
Kunkoe cocrosaue BemiectBa. Boma. Ilotpebnenue Boasl B OBITY W Ha MPOU3BOICTBE.
KectkocTb BOJBI 5 CHOCOOBI ee YCTpaHEHHUSL.
MuHepanbHbIE BOJBI, WX HCIOJB30BAaHUE B CTOJOBBIX W  JICYCOHBIX  IEJIAX.
Kunkue KPHUCTAJLIbL 51 150, IIPUMEHEHHE.

TBepnoe cocrosiHue BemecTBa. AMopdHBIE TBEpAbIE BEIIECTBA B NMPUPOJE U B KHU3IHU
YyelioBeKa, HUX 3HaueHWe U npuMmeHeHue. Kpucramimueckoe CTpOeHUE BeIeCTBa.



Hucnepcusie cuctemsl. Ilonartue o paucnepcHbIx cuctemax. JlucnepcHas ¢dasza wu
aucrepcuoHHas cpena. Kiaccudukanus TMCIepcHbIX CUCTEM B 3aBUCUMOCTHU OT arperatHoro

COCTOSIHUS JIACIIEPCHOU cpeasl u JUCIIEPCUOHHON ¢assbl.
I'pyboaucnepcHbie CUCTEMBI: OIMYJIbCHH, CYCIICH3UH, a’pO30JIH.
TonkoaucnepcHsie CUCTEMBI: renu u 30JIH.
CocraB BeniectBa M cMmeceil. BeniectBa MOJEKYJISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHHUS.

3aKoH IIOCTOSIHCTBA cocraBa BELICCTB.

[lonsTHe «10y» U €e PasHOBUIHOCTU: MaccoBas (JOJsI SJIEMEHTOB B COCAMHEHUHU, OIS
KOMIIOHEHTa B CMECU - J0Js IpUMECEH, J0Jsl pacTBOPEHHOIO BEIIECTBA B pacTBOpPE) U
oOvemHass. Jlong BbIXOJa TOPOAYKTa pEaKUUd OT TEOPETUYECKHM  BO3MOKHOTO.

JemoncTpanuu. Mojenb KpUCTAJUIMYECKOM pemeTkn xjiopuga Harpus. OOpasisl
MUHEpPAJIOB C MOHHOW KPUCTANIMYECKOM pEIIEeTKOW: KajupuuTa, ranura. Mogenu
KPUCTAUTHYECKUX PEIIETOK «CyXOro Jpaa» (WIM uoja), anmasza, rpadura (Wid KBapla).
Monens monekynsl JJHK. OOGpaszusl minactmace (deHomopopmanbaeruaHble, MOTHYpeTaH,
MOJIMATUIIEH, MOJUMNPONMIEH, MOJUBUHWIXJIOPUIA) U u3Aenus u3 Hux. OOpasibl BOJIOKOH
(1epcTsh, 1IeTK, alleTaTHOE BOJIOKHO, KAalpoH, JaBcaH, HEiNIoH) 1 u3aenus u3 Hux. OOpasisl
HEOpPraHMYECKUX TMOJIMMEpPOB (cepa IulacTUYecKasi, KBapll, OKCHJ aJllOMUHHUS, MPUPOIHBIC
AMIOMOCUJIMKAThI). Mozienb MOJSIpHOro o0bema Ta3oB. Tpu arperatHbIX COCTOSIHHSI BOJBI.
OOpa3upl HakKUNM B YalHUKE M TpyOax IEHTPAlIbHOIO OTOIUIEHUS. KeCTKOCTh BOABI U
crocoObl ee ycTpaHeHus. [lpubGopbl Ha xuakux kpucramiax. OOpaslbl pa3IUYHBIX
JIUCTIEPCHBIX CHUCTEM: 3MYJIbCUH, CYCHEH3UH, a’po30Jieil, reined u 3oser. Koarymamus.
Cunepesuc. Dddext Tunpans.

JlaGopaTopHble onbIThbl. 2. OnpeneneHrue TUNA KPUCTAUIMYECKON PEIIETKH BEIIECTBA U
ONHUCaHue ero cBOMCTB. 3. O3HaKOMIIEHHE € KOJUIEKLIHMEN MOJIMMEPOB: IJIACTMACC U BOJIOKOH U
uznenust u3 Hux. 4. VcnplTaHue BOJABI Ha JKECTKOCTb. YCTPAaHEHHE >KECTKOCTH BOJBI. 5.
O3HaKOMJIEHHE C MUHEPAIBHBIMHU BoAamH. 6. O3HaKOMIIEHHE C JUCHEPCHBIMH CHCTEMaMH.

IIpakTnueckas padora Nel. [lonydyenue, coOupaHnue U pacrio3HaBaHUE Ta30B.

Tema 3. Xumuueckue peakuuu (8 4.)

Peakiuun, wunymme O0e3 H3MEHEHMsl COCTaBa BEIIECTB. AJUIOTPONHUS M aJUIOTPOIHBIE
Buou3MeHeHus. [IpuunHel annorponuu Ha npuMepe MOAUGUKALUNA KUCIOpoJa, yriepoaa u
docdopa. O3oH, ero Ouosoruyeckas pOJIb.

N3omepsnr u U30MEpHUs.

Peaknuu, uaymue ¢ U3MEHEHHUEM COCTaBa BellecTB. Peakuuu coenMHEHMs, pa3sIoKEeHUS,
3aMelieHus] 1 oOMeHa B HEOpPraHM4yeckol W opraHudeckod xumuu. Peakuuu 5k30- u
sHIoTepMHuueckre. TernoBoil >(PQeKT XUMUYEeCKOH peakuuu U TEePMOXMMHUYECKHE
YpPaBHEHMUS. Peakiuun TOPEHUS, KaK YaCTHBIN cay4dai 3K30TEPMHAYECKUX
pEeaKuui.

CKOpOCTh XMMHMYECKOM pEaKIUU. 3aBUCUMOCTh CKOPOCTH XHUMHUYECKOW PEAKIHH OT
IIPUPOJBl PEAarupyrolIUX BELIECTB, KOHLEHTpALMU, TEMIIEpaTyphl, ILIOIIAAA I[IOBEPXHOCTH
CONPUKOCHOBEHUS M KaTain3aTopa. Peakuuu romo- u rereporeHssle. [IoHaTre o katanuse u
Katanmzaropax. @DepMeHTHl Kak OMOJIOTMYECKHE KaTajau3aTopbl, OCOOCHHOCTH HX
(GYHKIIMOHUPOBAHHUS.

ObparuMocTh XMMHYECKHX peakuuii. HeoOpatumele u 0OpaTUMble XUMHUECKUE PEaKIUH.
CocTosiHMEe XMMHUYECKOTO paBHOBECHUs Uid OOpaTHMMbIX XMMHUYECKUX peakiui. CrocoObl
CMEICHUS XUMUYECKOTO PAaBHOBECHS Ha IpUMepe CuHTe3a aMmMmuaka. [loHsTre 06 0CHOBHBIX
Hay4HbIX NPHUHIMIAX MMPOU3BOJCTBA HA MPUMEPE CHUHTE3a aMMHaKa WJIA CEPHOM KHCIOTBHI.

Pones Bomel B xumuyeckod peakuuu. lctuHHBIE pacTtBOpbl. PacTtBOpuMMOCTH UM
KJacCU(UKallMs BEIIECTB IO ATOMY IMPHU3HAKY: pacTBOPHUMBIE, MAalOpacTBOPUMbBIE H
HEpPacTBOPHUMBIE BEIIECTBA.



ONEKTPOAUTBl M HEAIEKTPOJIUTHL.  DIEKTpoJUTHYECKass aucconuanus. Kuciorsl,
OCHOBaHUSI M COJIM C TOYKH 3pPEHUS TEOPUU DJIEKTPOJUTHUYCCKOW JIMCCOLMAIIHH.
XHWMHUYECKHE CBOMCTBA BOJBI, B3aUMOJECHCTBUE C METaJUIaMH, OCHOBHBIMU M KHCJIOTHBIMH
OKCHJIaMH, Ppa3loKeHHe W o0pa30BaHHWE KPUCTALUIOTHAPATOB. Peaknwu Truapartanuu B

OPraHUuYeCKOu XAMUH.
['unponu3 opraHMyecKWX M HEOpraHMYecKux coeauHeHuil. HeoOpaTumbli THIPOIU3.
OOpatumslii TUAPOIIU3 COJIEH.

I'maponu3 opraHWYecKMX COEAMHEHUH M ero MpakTHYeCKOe 3HAa4YeHue AN IOIy4eHUs
THIPOJIM3HOTO CIHPTa W MbUIA. BHOJOrMYecKass poyib THAPOJIM3a B IUIACTUYECKOM U
9HEPreTUYecKoM oOMeHe BEILIECTB u SHEpPIruu B KJIETKE.

OKUCIUTENBHO-BOCCTAaHOBHUTENbHBIE  peakuuu. Crenenp okucieHus. OmnpeneneHue
CTeleHU oOkucieHuss 1o  Qopmyne coenuHeHus. [lonarue 00  OKUCIHTENBHO-
BOCCTAHOBUTENIBHBIX  peakuusx. OKHCIeHHMe W  BOCCTAHOBICHHE, OKHCIUTEIb H
BOCCTaHOBUTEIIb.

DAeKTponu3. DIEKTPONIN3 KaK OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIN MpoIecc. DIEKTPOIN3
paciyiaBoB M pacTBOpPOB Ha HpuUMepe Xjopujaa Harpusd. llpakTuueckoe HpHUMEHEHHE
IIEKTPOJIN3A. DIEKTPOTUTHYECKOE MOJTyYCHHE QTIOMUHUSL.

Jemoncrpauuu. [Ipespaienue kpacHoro gocdopa B 6emnsiit. O30HaTOp. Monenu Moseky
H-OyTaHa U n300yTaHa. 3aBHCUMOCTh CKOPOCTH PEAKLUHU OT MPUPOABI BEIIECTB HA TpUMeEpe
B3aMMO/ICHCTBUS PACTBOPOB PA3JIUYHBIX KUCIOT OAMHAKOBOW KOHIIEHTPALUHU C OJJUHAKOBBIMU
rpaHyJaMHd [WHKAa W B3aMMOJCHCTBHS OJMHAKOBBIX KYCOYKOB pPa3HBIX METAJUIOB (MarHus,
IIMHKa, KeJe3a) C COJSHOW KuciIoToH. B3aumonelcTBHe pacTBOPOB CEpHOW KHUCIOTHI C
pacTBopaMu THOCYJIb(ara HaTpus Pa3IMYHON KOHLEHTpAIlMA W Temreparypel. Mojenb
KUIALIEero cios. PasnojkeHue nepokcuja BOAOPOAA C IOMOIIBIO KaTajau3aTopa (oKcuia
mapranna (1V)) u xatanassl celporo Msica U cbiporo kaprodens. Ilpumepsl HeoOpaTUMBbIX
peakumid, uAymuX c oOpa3oBaHMEM OcCajKa, rasa WM BoOJbl. B3aunmoneiicTBue nutus u
HaTpus ¢ Bonoil. Ilomyuenue okcuna gocdopa (V) u pacTBopeHre ero B BOJAE; UCIBITAHUE
MOJIy4eHHOro0 pacTBopa jakMycoM. OOpaslbl KpUCTaUIOruApaToB. VcnbiTaHHE pacTBOPOB
DIIEKTPOJIUTOB M HEIJIEKTPOJMTOB HA TMPEIMET IHCCOIHMALWU. 3aBUCHMOCTH CTETICHU
AJIEKTPOIMTUYECKOM UCCOIMALMN YKCYCHOW KUCIIOTHI OT pa30aBieHus pacTBopa. I maponus
KapOuma kampiwst. [waponns kapOOHATOB IIENIOYHBIX METAUIOB M HUTPATOB LWHKA WIIH
ceuHua (ll). Ilomydyenue mpua. IIpocreiinme OKMCIUTEIBHO-BOCCTAHOBUTENbHBIE PEAKINH;
B3aUMOJICHCTBUE LMHKA C COJISTHOM KHCIIOTOM M keje3a ¢ pacTBopoM cyibdara meau (11).
Mogens anekTponuzepa. Mojenb >IEKTPOJM3HON BaHHBI I IMOJYYEHHUsS aFOMUHUS.

JlaGopaTopuble onbIThbl. 7. Peakius 3aMenieHuss MeIu JKEIe30M B pPacTBOpE MEIHOTO
Kynopoca. 8. Peakmuu, uaymme c¢ oOpa3oBaHMeM ocajka, raza u Boabl. 9. Ilomydenue
KHCIIOpPOJIa Pa3lIoKEHUEM IIEPOKCHIA BOJOpOAa C Tomomblo okcuga Mapradma (V) u
Kataynaszbl ceiporo kaptodens. 10. IlomyueHue Bomopoaa B3auMOJCHCTBHEM KHCIOTHI C
nuHKOM. 11. PaznuuHble ciaydan ruiposin3a CoJeu.

Tema 4. BemecrBa u ux coiicrea (9 u.)

Mertannsl. B3aumoseiicTBue MeTaIOB ¢ HeMeTaulaMu (XJIOpOM, CepOd U KHCIOPOIOM).
BzaumoneiictBue MIEJIOYHBIX " IEI0YHO3EMEIILHBIX METaJIOB c BOJIOH.
DIEKTPOXUMHUYECKUN sl HANIPSHKEHUH METAJJIOB. B3aumoelicTBiue MeTauioB ¢ pacTBOpaMHU
KHCIIOT W cojeil. AmomuHOTepMus. B3aumoseicTBue HaTpus ¢ ITAHOJIOM M (PEHOJIOM.

Kopposust metamnos. [IoHaTHE 0 XUMUYECKON U 3IEKTPOXUMUUYECKOH KOPPO3UH METAJIOB.
Crioco0mr 3aIUThI METAIJIOB oT KOpPPO3HH.

Hemeramnel. CpaBHuUTENbHAs XapaKTEPUCTUKA TaJlOTCHOB KaK HaumOolee THUITMYHBIX
npeAcTaBuTeNe HeMeTaioB. OKUCIUTENbHBIE CBOMCTBA HEMETA/UIOB (B3aUMOJICHCTBHUE C
MeTaJlJlaMl U BOJOpPO/IoM). BoccTaHOBUTENBHBIE CBOMCTBA HEMETAJIIOB (B3aMMOJEHCTBHE C
0osiee 3MEKTPOOTPULIATEIHHBIMU HEMETAJIAaMH U CJIOXHBIMU BEIIECTBAMU-OKUCIUTEISIMU).

Kucnotel Heopranmdeckue u opraHudeckue. Kraccudukanus Kuaciaor. XHUMHUYECKUE



CBOMCTBA KHUCIIOT: B3aMMOJEHCTBHE C METAUIaMH, OKCHIAMU METAJJIOB, THUIPOKCHUIAMHU
METaJIJIOB, COJIAMU, cnupTtamu (peakuusi stepuduxanuu). OcoOble CBOHCTBA a30THOM U
KOHIIEHTPUPOBAHHOU CEpHOI KHUCJIOTBI.

OcHoBaHMsI HeopraHuyeckue u opranudeckue. OCHOBaHUS, UX KIacCHU(pHUKaILHUA.
XUMHYECKHE CBOMCTBA OCHOBAHMI: B3aUMOJICUCTBHE C KUCIOTaMM, KHCIIOTHBIMH OKCHUJIAMH 1
COJISIMU. Pasnoxxenue HEPACTBOPUMBIX OCHOBaHUH.

Comu. Kiaccudukanus coyeild: cpeiHHue, KHUCIbIe W OCHOBHBIC. XHMMHYECKHE CBOMCTBA
coJieli: B3aMMOJICICTBUE C KUCJIOTaMu, IIeJIoYyaMu, MeTaulaMu u coisimu. [IpencraBurenu
coJiel U uX 3Ha4eHue. XJIOpHU HATPpusl, KapOoHAT Kaiblus, (hocdar Kanpuus (CpeaHue cCoun);
THIPOKapOOHATHI HATPUS ¥ aMMOHUS (KUCIIbIE COJIH); THapokcokapOoonaT meau (1) - mamaxut

(ocHOBHas COJIb).
KadecTBeHHbBIE peakIuy Ha XJOPHI-, Cylb(haT-, 1 KapOOHAT-aHUOHBI, KATHOH aMMOHWSI,
KaTHOHBI xKeneza (11 u ().

I'enernueckas CBsI3b MEXKIY KIaCCAMH HEOPIaHUYECKUX M OPraHUYECKHX COEAVHEHHH.
IloHsAiTHE O TEHETHYECKOM CBA3M M TIE€HETUYECKHX psAlax. ['eHeTHdeckuil psja MeTaia.
['enetnueckuil psa Hemeramwia. OcOOEHHOCTH T'€HETUYECKOIO Psijia B OPraHUYECKOM XUMMHU.

Jemoncrpanun. Komuteknus o0pa3uoB MetaioB. B3aumoneicTBue HaTpusi U CypbMBbI C
XJIOPOM, Xkese3a ¢ cepod. ['opeHne mMarHus M amOMHUHHSA B Kuciopone. B3ammoneiicteue
LICJIOYHO3EMENBHBIX METAJUIOB C BOJOM. B3amMmopeicTBue HaTpus C DTAaHOJIOM, ILMHKA C
YKCYCHOM KHUCJIOTOW. AuroMHMHOTEpMHMs. B3aummopneicTBue Meau ¢ KOHLUEHTPUPOBAHHOMN
A30THOM KHCIJIOTOW. Pe3ynbrarbl KOpPpO3UMM METAUIOB B 3aBUCHMOCTH OT YCIOBHM €€
npotekanusa. Komneknus o6pa3inoB HeMmeTanaoB. B3aumopelcTBue XJIOpHOM BoOIbl ¢
pactBopom Opomuna (noauaa) kKamus. KoJuleKnmus TPUPOIHBIX OPTaHUYECKUX KHCIIOT.
Pa30aBiieHne KOHIIEHTPUPOBAHHOW CEepHON KUCIIOTHI. B3auMoneicTBre KOHIIEHTPUPOBAHHOMN
CEepHON KHCIIOTBI C CaxapoM, LEJUII0JI030i U Meabto. OOpasubl MPUPOIHBIX MHUHEPAJOB,
coJiepKallMX XJIOPUJ HaTpusi, KapOoHAT KaiblMs, (GocdaT Kanblus U THAPOKCOKapOOHAT
meau (I1). OOpa3ubl NUIIEBBIX NPOAYKTOB, COJEP)KALIMX TUAPOKApOOHATHI HATPHUS U
aMMOHUS, UX CIHOCOOHOCTh K PAa3JIOKEHHIO IMpHU HarpeBaHuu. ['ameHune conbl yKCYCOM.
KauecTBeHHsble peakuuu Ha KAaTHOHBI u aHUOHBI.

JlabopaTopubie omnbiThl. 12. McnelTaHne pacTBOpPOB KHUCIIOT, OCHOBAaHUN M COJEH
uHauKatopamu. 13. B3aumopaeicTBue COJITHONW KHCIOTHI M PAacTBOpa YKCYCHOM KHCIIOTHI C
MeTtaiamu. 14. B3auMmozieicTBHE COJISHOM KHCIIOTBI M PacTBOpa YKCYCHOM KHUCIJIOTBI C
OCHOBaHUsMHU. 15. B3aumopeiicTBue COJSHOW KHUCIOTHI M PacTBOpa YKCYCHOM KHUCIJIOTHI C
cossiMu. 16. TlonydeHne u cBOMCTBa HEPACTBOPUMBIX OCHOBaHUM. 17. I'maponuns Xmopuaos u
aleTaToB IIEJOYHBIX MeTauioB. 18. O3HakOMJIEHHWE C KOJUICKIUMSMH: a) METauioB; O0)
HEMETAJJIOB; B) KHUCIIOT, I') OCHOBaHW; J) MUHEpPAlIOB M OHOJOTMUECKUX MaTepHajIoB,
COZIepKaIINX HEKOTOpbIE COJIN.

IIpakTnueckas padora Ne2. Pemenue sKCepMMEHTANBHBIX 337a4 HAa UICHTU(UKALIUIO
OpTraHNYECKUX U HEOPTaHUYECKUX COCTUHEHUM.



4. ®OPMBbI 1 CPEJACTBA KOHTPOJIA

OcHoBHOI  (hopmoOli  yueOHOro mpolecca SBISETCA KJIACCHO-ypOuUHas CHCTEMA.
IlenecooOpa3HO NpPUMEHEHUE pAa3HBIX THUIIOB YPOKOB (YPOK O3HAaKOMIIEHHS C HOBBIM
MaTepHajoM, ypOK MPUMEHEHUS 3HAaHUN U YMEHH, KOMOMHUPOBAHHBIA YPOK, YPOK-CEMHHAP,
YPOK-JIEKIUs,, YPOK KOHTPOJISl 3HAHMH) B COOTBETCTBUM C TEMOM YpOKa, MOCTABJICHHBIMU
nepe HUMH LMY U 33/1a4aMH.

Cucrtema ypoKoB JONOJHSETCS JpyruMH (GopMaMH OpraHu3anuu o0ydeHus xumuu. K
JOTIOJTHUTENBHBIM ~ (pOopMaM  OOy4eHHS MOXKHO  OTHECTH: IpakTH4YecKue paloThl,
J1abopaToOpHbIE OMBITHL, BHEYPOUHYIO JCATEIBHOCTD MO MPEAMETY (OJIMMITHAJIBI, KOHKYPCHI).

[IpakTuyeckas pabora sBisieTcs GopMoii MpoBeAeHNS YpoKa, 1a00paTOPHBIE ONBITHI —
OJIHUM M3 3TalloB KOMOMHHUPOBAHHOI'O YpPOKa, aKTUBU3UPYIOT MO3HABATENIbHYIO aKTUBHOCTb.
BreimonHenne mpakTU4eCKUX paboOT M JIaDOpAaTOPHBIX  OMBITOB — MpPEAyCMaTpPHBAET
JeSITeIbHOCTh 00YUAIOIIMXCS ¢ PealbHbBIMU O0BEKTaAMHU.

KoHTponb oCyIIecTBisieTcsl ¢ HCHOJIB30BAHUEM pPAa3UYHBIX (OPM U METOAOB II0
YCMOTPEHMIO YUUTENSA U MOXKET COACPAKATh:

-T€CTUPOBAHUE

-(ppoHTaANBHBIH OMpOC

-MHJIUBUyaJbHbIE 3aJJaHUS

-CaMOCTOSITEIbHbIE Pa0OThI
CornacHo OypOYHO-TEMaTHUYECKOMY IIJIaHY OpraHU3yeTCs MPOMEXKYTOUHbIN, TEMAaTUYECKUI
KOHTPOJIb 3HaHUM ydamuxcs. C Leablo0 CUCTEMATU3alMM KOHTPOJISI IPEATIONAracTCsl HalIu4mue
TeTpajel s KOHTPOJIbHBIX U MPAKTUYECKUX padOT IO XUMHUH.

10 kaace
Buns padot 1 monmyroame | 2 momyroue Hroro B rox
[IpakTnueckue paboTh 2 2
KonTtposbHble paboThI 1 2 3

11 kaace
Bunst pabot 1 monyroaue 2 MOJyrone Hroro B rox
[TpakTuyeckue paboThl 1 1 2
KoHTposibHble paboThl 1 2 3

Ilepeuens npakTuyeckux pador B 10 kiaacce:

1. Unentudukamnus opraHUIeCKUX COCTUHECHUN.
2. PacnosnaBaHMe mIacTMAacC U BOJIOKOH.

Ilepeuens npakTH4eckux pador B 11 kaacce:

1. Tlomyuenue, cobupaHue u pacro3HaBaHuE Ta30B.
2. PemeHue SKCIEpUMEHTAIBHBIX 3a/7ad Ha HWIACHTH(PHUKALMIO OPraHUYecKuX |
HEOPraHUYECKUX COEANHEHUH.

Ilepeyennb JabopaTopHbIX onbITOB B 10 Kiacce:

1. OnpeneneHue 31EMEHTHOTO COCTaBa OPraHUYECKUX COCTMHEHUM.



. I3rotoBnenune Mozenei MoJIeKyJl yrieBo10pOI0B.

. O6GHapy:xeHre HenpeeIbHBIX COSTUHEHUHN B )KUJIKUX HEPTEIPOAYKTaX.
. [lomyuyenue u CBOMCTBA alleTUIICHA.

. O3nakomiienue ¢ kosuiekuue «HedTr 1 npoyKThl ee mepepaboTKm».
. CBolicTBa ATWJIOBOTO CIIUPTA.

. CBolicTBa INIMIIEPUHA.

. CBoiicTBa (hopManbaeruaa.

. CBOICTBa YKCYCHOU KHCITOTHI.

10. CBoiicTBa KUpOB.

11. CpaBHEHHE CBOMCTB PaCTBOPOB MbLIa U CTUPAIBLHOIO MOPOIIKA.

12. CBoiicTBa IJIIOKO3BI.

13. CBolicTBa Kpaxmaia.

14.CgoiicTBa 6enKOB.

15. O3nakomiieHue ¢ 00pa3laMu MIacTMace, BOJIOKOH U Kay1yKOB.

O 00 1 N K~ W

Ilepeuens 1abopaTopHbIX 0NBLITOB B 11 Kiacce:

1. KoncTpyrnpoBaHue nepuoanyecKoil TaOIuIIbl 3JIEMEHTOB C UCIOIb30BAaHUEM KapTOUEK.

2. Onpenenenye Tua KpUCTAJUIMYECKOM PEeIIeTKH BEIECTBA U OIIMCAHUE €r0 CBOMCTB.

3. O3HaKOMJIEHUE C KOJUIEKIIUEHN MOJMMEPOB: IIACTMACC U BOJIOKOH M U3/EJIHS U3 HUX.

4. VcnipiTanne BOJIbI HA )KECTKOCTh. Y CTpAaHEHUE KECTKOCTH BOJBI.

5. O3HaKOMJIEHHE C MUHEPAJIBHBIMUA BOJAMU.

6.03HakoMJIeHUE c JUCIIEPCHBIMU CUCTEMAaMHU.
7. Peakuus 3amMemieHust MEIH JKEJI€30M B paCTBOPE MEIHOIO KYIOpOca.

8. Peakiuu, uaymye ¢ o0pa3oBaHueM OCa/Ka, T'a3a U BOJbI.

9. IlonydeHne KMCIOPOAa pa3IoKEHUEM MIEPOKCH]IA BOAOPOA C IOMOIIBIO OKCUAA MapraHia
(IV) u kaTana3ssl CBIPOro KapToders.

10. IToxy4yenue Bogopoia B3aUMOAECUCTBUEM KHCIIOTHI C LIMHKOM.

11. PaznuuHble caydyan rHAPOIN3a COJIEH.

12. McnibTanne pacTBOPOB KUCIIOT, OCHOBAHUM U COJIEN MHINKATOPAMH.

13. BzanMoaelicTBHE COJISIHOM KUCIIOTHI M paCTBOPA YKCYCHOM KHCIIOTBI C METAJUIAMHU.

14. B3anMopelicTBHE COISTHOM KUCIIOTBI M paCTBOPA YKCYCHOM KHCIIOTBI C OCHOBaHUSMM.

15. B3aumonencTBuE COITHON KUCIIOTBHI U PACTBOPA YKCYCHOM KHUCIIOTBI C COJIIMH.

16. ITony4yenue u cBoiiCTBa HEPAaCTBOPUMBIX OCHOBAaHUM.

17. I'maponn3 XJI0pruI0B U alleTaTOB IIEJIOYHBIX METAIIIOB.

18. O3HakomIleHHE ¢ KOJJIEKIUAMU: a) METAIJIOB; 0) HEMETAIIJIOB; B) KUCJIOT; T) OCHOBAHHIA,
) MHUHEpPAJIOB UM OHOJIOTMYECKHX MaTEpPHATOB, COJEPXKAIUX HEKOTOPBhIE  COJIH.

Ilepeuenb KOHTPOJIbHBIX padoT B 10 ki1acce:
1. YrneBoopo/ bl U MX MPUPOIHBIE UCTOUHUKH.
2. Kucnopocoaepxaniie opraHndeckie COSAMHECHUS M UX MTPUPOTHBIC HCTOYHHIKH.
3. ToroBoe TecTupoBaHHe 32 KypC OPraHMUECKOM XUMHUU.
Ilepeuenb KOHTPOJIBbHBIX padoT B 11 ki1acce:
1.Ctpoenue BemecTsa.

2. XUMHYECKUE PEAKIIUH.
3.UtoroBoe TecTupoBaHuE 3a KypC XUMHUH CPEAHEH WIKOIBI (Da308blll ypOBeHs).



5. HEPEYEHDb YYEBHO-METOJJUYECKUX CPEACTB OBYUYEHMUSA

JlutepaTypa OCHOBHas

INa6puensu O. C. Xumus. 10 kmacc: yueOHUK 115 00meoopazoBat. yupexaenuii/ O.
C. I'abpuensn.-13 —e u3n., ucnp. - M.: Ipoda, 2010.-270c.

IMa6puensu O. C. Xumus. 11 kmacc: yueOHUK 115 00meoOpazoBat. yupexaenuii/ O.
C. TI'abpuensn.-16 —e u3n., crepeorur.- M.: JIpoda, 2009.-270c.

Jluteparypa HONOJHUTENbHAS

. Amux6eposa JI.YO. [Tone3nas xumus: 3agauu u ucropun / JI.FO. Anubepkona, H.C.

Pykk. — 3-e m3a., creputun. — M.: lIpoda, 2008. — 187 c.

. Apremenko A.W. Y 1uBUTENbHBIA MUP OPraHUYECKONH XUMUU. — 4-€ U3/1., CTEPUOTHIL.

— M.: lpoda, 2008. — 255 c.

. Tabpuensu O.C. Xumus 10 xin.: KoHTponmpHbIE M caMOCTOATEIbHBIE PaOOTHI K
yuebnuky O. C. I'abpuensHa «Xumus. 10». - M.: Ilpoda, 2012.

. Tabpuensu O. C., OctpoymoB U. I'. Opranuueckas XuMHs B TecTax, 3aaadax,
ynpaxHerusx. 10 k. - M.: [Ipoda, 2003.

. I'abpuensa O.C. JIpicoBa I'.I'. HactonbHast knura yuurens. Xumus. 11 kin.: B 2 v, —
M.: JIpoda, 2003.

['a6puensu O.C. Xumus 11 kin.: KoHTponbHbIe U MPOBEPOUHbIE paOOTHI K Y4EOHUKY

O. C. I'abpuensna «Xumus. 11». — M.: [Ipoda, 2012.

. Tabpuensua O.C., Octopoymon WN.I'. OGmias Xxumus B TecTax, 3ajadax, ynpaxHCHHIX.
M.: - JIpoda, 2004.

O6opynoBanue U MpuOOpPbI

Ne HaunmeHoBaHue 00BbEKTOB M CPECTB MaTepualibHO- | bazoBbiit
TEXHUYIECKOTO 00eCreueHus YPOBEHb
1.
1.1. Cranpapt cpeaHero (MoJHOro) ooIero i
o0Opa3oBanus o xuMuu (6a30BbIi YPOBEHB)
1.2. [TpumepHas mporpamma cpeHero (II0JIHOTO) i
o01m1ero oopa3oBaHus 1Mo XUMUU (0a30BBIi
YpOBEHbB)
1.3. ABTOpCKasi Iporpamma 1o paszaeaam XUMHU )|
14, Meroandeckue mocoOust Il YIUTEIs |
1.5. VY4eOHukH 1o XuMuu (0a30BbI YpOBEHB)
Jns 10 xmacca P
Jns 11 xnacca P
1.6. COOpHHKH TECTOBBIX 33/1aHUH JUISI TEMATUYECKOTO P
1 utorooro kouTpouts (10, 11 ki)
1.7. COOopHUK 3a/1a4 110 XUMUU P
1.8. CnpaBOYHUKH MO XUMUU I1
1.9. DHIMKIONEINSI 10 XUMHUHU I1
2.
2.1. KoMIIeKT NopTpeTOB YUEHBIX-XUMUKOB i
2.2. Tabmuma snexktpoHHast «PacTBOpUMOCTB coJeid, I

KHCJIOT, OCHOBAHU)»




2.3. Ta6muma snexkrponHas «llepuoaudeckas tabnuia yi|
xuMmuueckux anemenToB .M. MeHieneeBa»

2.4, Cepus TaOIUI] IO HEOPTAHUYECKOW XUMUHU I

2.5. Cepust TaOIUI IO OPraHUYECKON XUMUU i

2.6. Cepus TaOIUI] IO XUMHUYECKUM ITPOU3BOJICTBAM I

3.

3.1. ITpoekTop |

3.2. DKpaH — HHTEPaKTUBHAS JIOCKa i

4

4.1. HarpeBaTenbHbie TPUOOPHI (3JIEKTPOTLINTKA, I
CIUPTOBKA)

4.2. Jlocka 1 CyIIKU MOCY bl yi|

3)

5.1. Habop nocy/sl v mpuHAIIEKHOCTEH ISt yi|
JIEMOHCTPAIIMOHHBIX OIBITOB 110 XUMHUU

5.2. HaGop neraneii a5i1 MOHTa)ka yCTaHOBOK, yi|
WJUTIOCTPUPYIOMINX XUMHUYCCKUE TIPON3BOCTBA

5.3. [lITaTuB a1 IEMOHCTPAIIMOHHBIX MPOOUPOK yi|

5.4. [ItaTtuB metammueckuii [11J1b P

6.

6.1. Anmnapat (mpubop) 11 HOITy4YeHUs ra30B |

6.2. [Tpubop 11 cobupaHus U XpaHEHUs T'a30B |

7.

7.1. Becni P

7.2. Habop nocyel v npuHaIeKHOCTEN 11
YUEHUYECKOT0 IKCIIEPUMEHTA P

7.3. Habop OaHOK 17151 XpaHEHUs TBEP/bIX pEaKTHBOB P
(30 — 50 M)

7.4, Habop ckisHOK (py1akoHOB) ISt XpaHEHUS P
pacTBOPOB PEAKTUBOB

7.5. Ha6op npubopoxk (ITX-14, I1X-16) P

7.6. Harpesarenu npubops! (anekrpuueckue 42 B, P
cnuptoBKH (50 M)

8.

8.1. HaGop ans MoaenupoBaHus CTPOCHUS JI/P
OpPTaHMYCCKHUX BEIICCTB

9.

9.1. Bomokna P

9.2. KaMmeHHBI yroJib M IPOYKTHI €ro nepepadboTKu P

9.3. Kayayx

9.4. MuHepassl ¥ TOPHBIE TOPOBI P

9.5. Hed1h n BakHEHIIIIE MPOAYKTHI €€ IEpepadOTKH P

9.6. [1nacTmaccel P




