AKMo12 00.1bICHI 6i1iM 6aCKAPMACHIHBIH JKAHBIHAAFbI
«Ecin KaJachl, arpoTeXHUKAIBIK KOJLIEIKD MKKK

I'KKII «Arpotexnnueckuii Koutemx, ropox Ecuap»

IIpH yNIPaBJIEHHH 00pa30BaHust AKMOJIHHCKOMH 00/1aCTH
(Ginim yiiotmbinby amayel/naumenoeanue opeanuayuu 06pazoeanus,)

SNTBEPKIAIO
3amecTHTe/b PYKOBOAUTEIS
LLOLEEeL Yy JIB. ysra

T.A.O. (ezep 6ap Borca) DH.O. (npu e2o tamuy)

«AERBE = Shar.

IIon GoiibiHma 0Ky KyMBIC GaFzapIamMachl
Pab6ouas yyeGHas mporpamMma no auenumInHe

Xumust
(IIon Hemece MoOYNL amayel/naumenosanue MOOYNA UNU OUCYUNIUHBL)

Mamanapirel/ Cnenuansuocers 07161600 AYbLIT apyalbUIBIFEIH MEXaHUKAJIaHILIDY
07161600 MexaHu3aIHs ceIbCKOTO XO3SHCTRA
07161300 ABToMOGWMIIE KOIiriHe TEXHUKAJIBIK KBI3BMET KODCETY,
JKOHIEY XKoHE MMalaaiany
07161300 Texuudeckoe oGCIyKUBAHNE, DEMOHT U 3KCILTYATAIHS

aBTOMOOMJIBHOTO TpaHCIIopTa
(k00w drconeamaywl/ koo u Haumenosanue)

binikriniri/ Keamapuxamus 3W07161601 Kenpeymi-crecaps/ Caecapb-peMOHTHHIK
: 3W07161603 Aybur apyambUIBEsl oHTipiciHiR TPAKTOPHUCT-
MaIUHAUCI/ TPaKTOPHCT-MAMIMHNCT CElIbCKOX03SHCTBEHHOTO
IIPOU3BOJICTBA
3WO07161301 ABTOMOGHIIE XeHIEY cirecapi/ Crecapp 110 peMOHTY

aBTOMOOWMITEH
(k00w drconeamayer/ K00 u HaumeHosaHue)

Oky Typi/ KYHJTi3ri 0asaceIHaa Herisri opra Ginim Gepy

®opma o0yuyeHuss JHEBHas Ha 0ase  OCHOBHOIO cpenHEro o6pa3oBaHMUS
Kannel caraT caHbI 96 KpeIuTTep 4

O0mee Ko1MIeCTBO YacoB 96 KpeInuToB 4

Osipaeymi/ Pazpadorunxk Kononenko Ceerana MuxaiinosHa 4

(onvr) T.A.O. (ezep 6ap 6onca)/ noonucs) @.U.0. (npu e20 Hméquu)

Ipunoxenne 7 Ipukasy Munuctpa o6pasoBanus u Hayku PecryGnuku Kasaxcran ot 6 anpens 2020 rona Ne 130 «O6 yrBepskaeHuu [Tepeuns
NOKyMEHTOB, 00513aTeTbHBIX JUTA BEICHHS TEAarOraMu OpraHN3alyii OMKOIBHOTO BOCIIHTAHHS U 00yUeHH s, CPEAHETO, CMELHATEHOTO, AOMOIHUTEILHOTO,
TEXHUYECKOTO H NPOYECCHOHANBHOTO, MIOCIECPEHEr0 00pazoBanus, H ux GopMeI»



IHosicHuTeIbHAS 3alIHCKA

PaGouast yueObnast mporpamMma 1o XuMuu paspabortaHa coriacHo THITOBOH
yueOHOI Iporpamme o JUCLUIIIINHE "Xumus" TEeXHHUKO-
TeXHOJIOTUYeCKOro HampasiieHus, npuioxenue 51 k IIpukasy Munucrtpa
npocBemienus Pecnyonuku Kazaxcran ot 6 sHBaps 2023 roma Ne 1 «O6
YTBEPKACHUM THUIOBBIX YU4E€OHBIX TMpOrpaMM LUKIA WX MOZYJS
0011e00pa3oBaTeNbHBIX AUCHHUIUIAH JUISI OPTaHU3alHMA TEXHUYECKOTO H
po¢eCCHOHATBHOTO 00Pa30BaAHUSY.

Heas  o0yuenuss gucuumiauuel  "Xumusa" - mOpegocTaBieHUE
00y4aroluMCcsi CUCTEMbI 3HAHUH O BEIIECTBAaX U UX MPEBPAILCHUAX, 3aKOHAX
U TEOpHSX, OOBSCHSIONNX 3aBUCHMOCTh CBOMCTB BEIIECTB OT UX COCTaBa U
CTpOCHHMSI, MPEeAOCTaBIeHHE OO0YyYarOIIMMCS BO3MOXKHOCTH TNPUOOpETEHUS
MOHUMAHUSI XUMUYECKUX MPOIECCOB, 3aKOHOB U MX 3aKOHOMEPHOCTEH st
0€30MacHOT0 NPHUMEHEHUS B pEAIbHOM KHU3HU, KPUTHUECKON OLIEHKH
nH(OPMALIUY U TIPUHSTHUS PEIICHUI.

3.Peanuzanusa mnporpaMmbl TpPEAyCMaTPUBACT PEIICHUE CIEAYIOUIUX
3a/au:

1) YcBoeHHe MpaKTUKO-OPUEHTUPOBAHHBIX 3HAHUH, TIOHITHH, TCOPHUI U
3aKOHOB XMMHUYECKOMI HAYKH;

2) oBlaJicHUE YMEHUSIMHU HAOII0IaTh U OOBSICHATH XUMUYECKHE SIBIICHUS,
MPOUCXOJSIIIIE B TMPUPOAE, JladopaToOpuH, Ha MPOUZBOJACTBE U B
MMOBCETHEBHON KU3HU;

3) pa3BuTHe yMeHHUI oOpamarbcs C BEUIECTBAMU U J1aOOPATOPHBIM

00Opy/lOBaHUMEM Ha MPAKTHYECKUX 3aHATHUAX, C COOJIIOJIEHUEM MPaBUII
TEXHHKH 0€30I1aCHOCTH,
Onucanne 4) pa3BUTHE TIO3HABATEIbHBIX WHTEPECOB U MHTEIEKTYaJIbHbBIX
MUCHMILINHBI/ MOIYJIS CHOCOOHOCTEH, OOydaromuxcsi B TPOIECCe MPOBEACHHUS XUMHUYECKOTO
AKCIIEPUMEHTa, BBIPAOOTKA MOTPEOHOCTH CAMOCTOSITEIBLHO MPHOOpETaTh
XUMHUYECKHUE 3HAHUS,

5) BocnuTaHUWE OTHOUIEHHS K XMMHHM KaKk K OJHOMY U3
(GyHIaMEHTAIbHBIX ~ KOMIIOHCHTOB  €CTECTBO3HAHUS U DIIEMEHTY
o011euenoBeYecKoil KyabTyphl;

6) packpbITHEe OOIIECTBEHHOW 3HAYUMOCTH, TYMaHHCTHUYECKOM
HAIpPaBJIEHHOCTH XHWMHH, €€ BO3pacTalolled pojiu B peHIeHUHd Mpodiem,
CTOSIIIIMX MEPEJ] YETOBEUECTBOM;

7) UCTIONB30BAaHUE TIOTYYEHHBIX TEOPETUUECKUX 3HAHUH JIJIs1 OOBSICHEHUS
XUMHUYECKUX SIBICHUM U CBOMCTB BEIIECTB, /Il 0€30MaCHOTO UCIIOJIb30BAHUS
UX B OBITY, CEIBCKOM XO3SIICTBE M Ha IMPOWU3BOJCTBE, MPEIyNPEKICHUS
SBJICHUH, HAHOCSAIIMX BpEJl 3I0POBBIO YEIIOBEKA U OKPYKaIoIEe cpene;

8) (dopmupoBaHHE OIBITA IEHHOCTHBIX U KPUTHUYECKUX OTHOIICHHH K
00BEKTaM HWJIM CpEICTBaM JIEATEIbHOCTH 4YENIOBEKa, €ro MpOsBICHUE B
OTHOIICHUH K OKpYXKawIlleMy MHpPY, (OPMUPOBAHHE KIIOUEBHIX H
MPEIMETHBIX KOMIIETEHTHOCTEH, CIOCOOCTBYIONIMX DPELICHUIO >KM3HEHHBIX
mpo0JIeM KaKJ0ro YieHa o0IIecTBa.

Copepxanrie yaeOHOM TUCIIUIUIMHBI COCTOUT U3 5 Pa3IeiioB:

1) Yactuis! BemecTna.

2) 3aKOHOMEPHOCTH MPOTEKAHMUSI XUMUUECKUX PEAKIIHA.
3) DHepreTuka XUMUYECKUX PEAKIIHM.

4) Xumust BOKpYT Hac.

5) XuMus 1 )KU3Hb

® YMCHHUC KPUTUYICCKH MBICIIUTD,
® C1IOCOOHOCTH TBOPUYECKHU MPUMEHATH 3HAHMS;
® C1IOCOOHOCTH pelIaTh MPOOJIEMBL;

®opmupyeMble
KOMIIETCHIUH

XUMUS TEXHUKO-TEXHOJIO0TUYECKOI0 HAIIPaBICHUS Crpanuna 2



® HAYYHO-HCCIIE0BATEIbCKUE HABBIKH;

® KOMMYHHKATHUBHbIEC HABBIKH;

® CITIOCOOHOCTH PabOTaTh B TPYIMIE U UHIUBUAYAIBHO;

e HaBwIKK B 0o0nactu UKT.
JIist i3ydeHusi JTaHHOW TUCIUTIIMHBI CTYACHTaM Heo0X0oauM Habop 3HAHUN U
HABBIKOB 110 MaTeMaTHKe, Pu3uKe, OMOIOTHS, SKOTOTHH.

IIpepexBU3NTHI

[Tony4yeHHble 3HaHMA MOCIYXaT OCHOBOW [uis Oonee  yriayOIeHHOTO

IlocTpekBU3UTHI
U3YYEHHUsI IpYrux oOuenpopeccuoHaIbHbIX U CIIEHUANbHBIX TUCIUILINH.

Heo0xonnmble cpencTBa

KoMnbroTep, MHTEpaKTUBHAs JOCKA, yd4eOHas JUTEepaTypa, AUJaKTHYECKUil
o0yueHusi, 000py10BaAHHE P, p A partypa,

MaTepHan
KonTakTHast nHopManus negarora(os):

damuausi, uMsi, oTuecTso | Ten.: 8 708 724 54 51

(TpH ero HATHYNH) e-mail (e-maiin):
Kononenko Caernana svetianalebedeva80@mail.ru
MuxaiiiioBHa

Pacnpeue.nelme yacoB Mo ceMecTpam

07161600 Mexanuzanus CeIbCKOro X0351iCTBa
07161300 Texauveckoe 0OCITYKUBAHHUE, PEMOHT M SKCILTyaTaIlHs
ABTOMOOMIIBHOTO TPaHCIIOpTa

Jucunniauna/kon u Bcero B Tom uncie
HAaMMEHOBaHUE MOJYJISA | YacoB 1 kype 2 Kypc¢ 3 Kypc 4 Kypc
B 1 2 3 4 5 6 7 8
M()[Iy,]'[e ceMecTp ceMecTp cemMecTp cemMecTp cemMecTp ceMecTp ceMecTp ceMecTp
1 2 3 4 5 6 7 8 9 10
Xumus 96 36 60
Bceero: 96 36 60
Hroro Ha o0yueHue
mno 96 36 60
JMCHMIIJIMHE/MOTYJII0
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Conep:xkanue padoyeil y4eOHOM NMPOrpaMMbl
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1 Pazgen YacTunpl Bemecrsa 8 2

1.1 | Honpazgen. 1) Ilepeuucnsier OCHOBHBIEC | 2 1

CocTaB M CTPOEHHE | TOJIOXKEHUS COBpPEMEHHOU
aToma. TEOPHUH CTPOCHUS aTOMa;
1)Azy4nts 2) O6bacHseT (usndecKuii
COBPEMCHHYIO CMBICJI IPOTOHOB, HEUTPOHOB,
TEOPHIO CTPOCHUA DJIEKTPOHOB,  HYKJIOHOB M
aToMa M BaXHEHIIIHE HYKJIUJIOB;
XdPAKTCPUCTHKH 3) PackpbIBaeT coeprKaHme
JaCTHII BEINECTBA U MOHSTUI W30TOIBI, N30TOHBL.
atoma. 4)  Ompemenser  TPHUPOLY
2)O6bsCHATH PanMOaKTHBHOCTH U MPUYHHY
IpUpOny pacmaja u30TOIOB;
PaZMOAKTUBHOCTH M | 5y [JosgchseT coJiepKaHue
HpWMUHY  pacliald | pyynoHEIX H30TOIOB;
L 6) Pasnuuaer a -myuwu, b-myun,
H30TOIIOB;
33000 OB g-JIy4u;

) Onpezenats 4) Ha3piBaeT TUIIBI
YCJIOBHA TPOTCKAHIA PaJAMOAaKTHBHOTO pachaaa
SIEPHBIX PeaKIui S —

1-2 Tema 1.1.1. CocTaB u 2 1 HA3y4YEHHE
CTpoeHue aroMa. AToM — yup 7 HOBOH
CJIOJKHAs YaCTHIIA. ctp 11 TEMBI
PannoaxtuBHOCTD. SnepHble yueb
peaKiuu. 10/1 kn

Moapaznea.
1.2 ol DIIepeuncnser 2 2
Pacnpenesienne n
XapAKTCPUCTHKH M 3HAYCHUS
JBUKEeHHE
KBAHTOBBIX YHCET M aTOMHBIX
3JIEKTPOHOB B -
opoOurae;
aTomax. 2) Pasnugaer Gpopmsi s, p, d, £
1) YMmeTh nucath N p P, &
opoOurae;
3JIEKTPOHHBIE 3 II
KoHbUrypari ) [IpuMeHsIeT IPUHITATT
XUMHUECKIX EI/IHI/IMyMa 3Hepr;4(1/1, TIPUHITATT
AIIEMEHTOR ayim, n}Io<aBHno yHIA,
TepHOIYECKOiT mpaBuio KiieukoBCKOTO Auist
CHCTEMbL. 3aTIONHERHS JNIEKTPOHHBIX
opOuraei.

3-4 Tewma 1.2.1. Pactipeneneane u | 2 2 H3ydeHUE
IBIDKEHHUE JIEKTPOHOB B HOBOH
aToMax. DHEpPreTUIeCcKue TEMBI
YPOBHH U ITOAYPOBHH.

KBanToBbIC yuCna 1
opOurany.
1.3 | Honpazgen. 1) OOsbscuser obOpazoBanue | 4 3 1

Buabl xumMuveckoit KOBaJIEHTHOU CBSI3U o

CBSI3H OOMEHHOMY W  JOHOpPHO-

1) XapakTepn3oBaTh | aKIENTOPHOMY MEXaHH3MaM;

MEXaHU3MBI 2)  OmnuceiBaeT  CBOMCTBa

obpa3oBaHus KOBaJICHTHOM CBSI3H;

KOBAJICHTHOH CBA3H. 3) [lonnmaet MexaHu3M
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2) Pa3bscHATH 00pa3oBaHUs KOBAICHTHOM
MEXaHU3MBI CBSI3U.
00pa3oBaHUs
HOHHOM,
METATHYECKOH,
BOJOPOJHOMN CBSI3EH.
5-6 Tema 1.3.1. Xumuueckas HA3y4YEHHE
CBSI3b. HOBOM
DNEeKTPOOTPUIIATEITHHOCTD U TEMBI
TOJISIPHOCTH CBSI3H.
KoBanenTHas cBs3b.
CBoiicTBa KOBaJICHTHO
CBSI3M.
7-8 Tema 1.3.2. MonHas cBA3b. 1 KOMOWHHP
Merannuueckas CBs3b. PaGora OBaHHBIN
Bonopoanas cBs3b. ¢
Kpucrannuueckue pemerku. KapTo4K
Teopwust oTTankuBanus amn-
JJIEKTPOHHBIX Map. afanus
Mu
2 Paznen 3aKOHOMEpPHOCTH  NPOTEKaAHHS 3
XUMHYECCKHUX peammifl
2.1 | IMoapa3zne. 1) OOsmscHIET  CTpOEHHE 1
Ilepunoanyeckmii MIEPUOINICCKOM TaOIUIIB;
3aKOH U 2) OObsacHseT (pu3UIEeCKHit
nepuoanvdecKas CMBICTT  NI€pHOAA, TPYIIIbI,
cucremMa MOPSAAKOBOTO HOMeEpa
XHMHYECKUX 3JIEMEHTA;
3JIEMEHTOB 3) TloHnMaeT, 9TO SIEMEHTHI
1) O6bsicHsTH OJHOW TPYNIBI COAEpXKAT Ha
TIEPHOAMYECKUI BHEIIHEM YPOBHE OJMHAKOBOE
3aKOH U KOJIMYECTBO JJIEKTPOHOB, a
NCpHUOUICCKYIO 9JIEMEHTHl OJHOr0 IMEPHOJa
CUCTCMY XHUMHUYCCKUX | pMeI0T OJMHAKOBOE YHCIIO
SJICMCHTOB, KaK SHEPreTUIECKAX YPOBHEMH;
rpagudeckoe 4) IlpuMeHsieT MOHSTHUS
M300pAKEHHE 3aKOHA. | pajeHTHOCTD U BaJCHTHBIE
2) YCBOMTB HOHATHS | po3MOMKHOCTH ATOMA IS
IepHOANTHOCTH cocTaByieHust (OPMY.L.
HM3MCHECHHS CBOWICTB 5)[Tporuosupyet
RUCMEEIOBE 3aKOHOMEPHOCTH H3MEHEHUS
NCpUONIAX U IPYNIAX, | cpoiicTB XHMHYECKHX
3aKOHOMEPHOCTH JIIEMEHTOB B IEPHOAAX U B
M3MCHEHHS rpymmax;
KHCIIOTHO-OCHOBHBIX | 6\[Tnoryosupyer
¥ OKHCJIHTEIHHO- OKHCIUTENBHO-
BOCCTAHOBUTCIBHBIX | 5o cctanoBuTebHBIE CBOMCTBA
CBOUCTB COCAMHCHUN | ypepenToR B mepuogax u B
B IICPUOJIAX U rpyIax;
pynmax. 7) IIporHo3upyeTt cBoiicTBa
XUMHYECKHUX 3JICMEHTOB U HX
COCJIMHCHUH MO MOJIOKCHHIO B
TIEPUOANYECKOM CUCTEME.
9- Tema 2.1.1. Tlepuomuaeckuit 1 KOMOWHHP
10 3aKOH U MEPUOTTIECcKast Cocras OBAHHBIN
cucrema. [lepuoguuanocTtsb OKHUCIIUT
U3MEHEHUs CBOICTB CIIEHBIC
DJIEMEHTOB B IIEPUOIAX U BOCCTaH
rpymnnax. 3akoHOMEPHOCTb OBHT
W3MCHCHUS KUCIIOTHO- ypaBHeH
Oamanca
OCHOBHBIX U OKHCJIUTEIIEHO-
BOCCTAHOBHUTCIILHBIX CBOWCTB
COCJIMHCHUI B IIEPUOJIAX U
rpymmax
2.2 | Honpasneur. ITIepeuncnser 1
XUMUS TEXHUKO-TEXHOJIO0TUYECKOI0 HAIIPaBICHUS Crpanuna 5




3aKoH coxpaHeHHs
MAacchl BelllecTB

1) YMmeTh nucath
3JIEKTPOHHBIE
KoH(puUrypauuu
XUMHYCCKHIX
3JIEMEHTOB
TIEPUOANIECKOM
CUCTEMBI.

XapaKTEepUCTHKH ¥ 3HAYCHUS
KBaHTOBBIX YHCEJI U aTOMHBIX
opOuTanei;

2) Paznnuaer gopwmsr s, p, d, f
opOuTanei;

3) Ilpumenser npUHIUI
MUHUMYMa SHEPTHH,
npuniun  [laynu, npaBuio
XyHna, IIPaBUIIO
KneukoBckoro JUIst
3aI0JIHEHHS IJIEKTPOHHBIX
opburaei.

11-
12

Tema 2.2.1.
CTeXnoMeTpUIECKHE 3aKOHBI
xumun. OCHOBHEIE
CTEXHOMETPHUYCCKUE 3aKOHBI
xumud. OTHOCUTEIbHAS
aTOMHAsl ¥ MOJICKYJISIpHAst
Macca. KoymmuecTBo BelecTsa.

1
Pat6ora
c
KapTo4
KaMu-
3aJaHA
SIMU

YCBOCHHE
HOBBIX
3HAHUH

2.3

Moapa3znea.
OKHUCINTEIbHO-
BOCCTAHOBHUTEJIbHBI
€ peaKkuuu.

1) OOBsCHATH
XHUMHAYECKYIO
aKTUBHOCTh
METaJIJIOB Ha
OCHOBAHUU
SJIEKTPOXUMHYECKOTO
pAla HanpsKEHU
METaJLJIOB.

1) OOBsCHAET PACIOJIOKEHUE
METaJLIOB B
3IEKTPOXIMHAYIECKOM pamy
HaIpsKEHUN METAJLJIOB
bekerona;

2)[Iporao3upyer wuCXoxm U
pe3yIabTaThI XAMHA9IECKUX
peakiuit METAJIJIOB @
HCTIOJh30BaHUEM psnma
AKTUBHOCTH;

3)PackpeiBaeT  comepKaHUE
TIOHATHS "'ranbBaHUYECKUMA
JleMEeHT" Kak yCTpoicTBO
MpeoOpa3oBaHUs XUMUYECKON
SHEPIHUHU B dJEKTPUIECKYIO;

4) OOBsCHSICT  MPUHIIMII
paboThI raJbBaHUYECKOTO
3JIEMEHTA;

5) OkcnepuMeHTanbHO
CPaBHUBACT aKTUBHOCTh
METaJUIOB Ha IpUMepe
peaKiii B3aMMOIEUCTBUS UX
C pacTBOpaMu KHCIIOT 1
CoJIeH.

1

14

Tema 2.3.1. OxkucIuTEILHO-
BOCCTaHOBUTEJIBHEIE
nponeccel. CocTaBieHHE
YpaBHCHHI OKHUCIUTEIBHO-
BOCCTAHOBUTEIILHBIX PCAKIIHIA
METOOM 3JICKTPOHHOTO
OanaHca
JlaGopatophas padora Nel
CocraBiieHue
JNEKTPOXUMHUYECKOTO Psiia
HANPSHKCHUH METAJIJIOB

YCBOCHHE
HOBBIX
3HAHUH

15-
16

Tema 2.3.2. CrannapTHble
3JIEKTPOIHBIC TOTCHIUAIIBI.
DNEKTPOXUMHUYECKHMA PSIJT
MOTEHIIHAJIOB.
lanpBaHWYECKHE HIIEMEHTEI.
OnexTponus.

1
PaGora
c
KapTo4
KaMH-
3a1aHH
SIMH

KOMOHMHUD
OBaHHBIN

Pa3znes DHeprernka XMMHYECKHX peaKIuii

=)

3

3.1.

Moapa3znea.

| 1) Pasnuuaer roMoreHHmIe

2
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Cxopocthb U T€TEPOreHHBIE PEAKIIUY;
XHMIYECKUX 2) [IpoBOAUT BBIYHCICHHS,
PeaKIui. UCTIONB3Y ST BBIPAKEHUS
1) Pa3bsicHuTh 1 .
CKOPOCTH 11 TOMOTE€HHOMN
HAYYUTH OMPEJICISITh N
CKOPOCTH W T€TEPOTCHHOMN PEAKIIHH.
TPOTEKAHHA 3) Pasnumuaer Qakxrtopsl,
XUMHUYECKON BJIMAKOINHUEC Ha CKOPOCTb
PEaKIHH. XAMUYECKHUX PEAKIINM;
2) O6bsICHATH 4) OOBACHSET BIMAHUE
YALAIITHM CARBIITA LG JIaBIEHM, TEMIIEPATYPHI U
KOHIICHTPALIH, KaTaau3aTopoB Ha
ALMEIELES CKOPOCTh XUMHUYECKUX
TEeMIIEpaTypbl U N
peakuum.
KaTaln3aTopoB Ha
CKOPOCTB
XUMHUYECKUX
peakuu.
17- Tema 3.1.1. BayTpennsist 1 KOMOWHHP
18 SHEPTUsl U SHTAJIbIHUS. 3aKOH ymp 3 OBaHHbII
T'ecca. Dutpornus. CBobogHAS cTp 148
sueprus ' m66ca. CkopocTsb yueh
XUMHYCCKON PEaKIiH. 10/1 e
T'omorenHas xumuueckas
peakius. ['eTeporennas
XUMHUYECKAsl PEaKIus
19- Tema 3.1.2. Bnusinue ycnosuit 1 KOMOHMHUD
20 Ha CKOPOCTh XHMUYECKHUX Beimonx OBaHHBII
peakuuit. Katanuz. Bnusaue UTh
KOHLICHTpAllUU U JaBJICHUS Ha SJICKTPO
CKOPOCTh XUMHUYECKUX HHBIH
peakuwii. Binsane Teer
TeMIlepaTypbl Ha CKOPOCTh
XUMHUYECKOU peaKivu.
Karanmuzatopsl. UTHTHOUTOPEI
3.2 | Ilogpa3zne.. 1) PackppiBaeT  TOHATHA 1
XumMuueckoe obOparumas peaKius,
paBHOBecHe. XHMHUYECKOE PABHOBECHE;
1) Onpenensars 2)  OOBACHAET  BIMAHHE
XUMHYECKOE pasnuuHbIX  (aKTOpOB  Ha
PaBHOBECHC B CMCIIICHUE PaBHOBECHS,
00paTUMBbIX 3) OObsicuser npuniun Jle-
XUMHYECKUX [Marense-bpayna;
REARITIERC 4)  TlosicHsieT  BIMSIHHE
M3MCHCHHUS TEeMIIEPATYPHI,
KOHIIEHTPALUH U JABJICHUS HA
XHMHUYECKOE PABHOBECHE;
5) CocraBnseT BBIpaXKEHUS
KOHCTAaHThI PaBHOBECHSI;
6) OOBICHIET TUHAMHYCCKHIA
XapaKTep XUMHUYECKOTO
paBHOBeCHSI.
21- Tema 3.2.1. Xumuueckoe 1 KOMOHMHUD
22 paBHoBecue. OOpaTHMBbIE ymp 6 OBAaHHBIN
peakiu. XuMHUYECKOe crp 167
paBHoBecue. Koncranta y4eb
paBHOBecwHs. BiusiHue 10/1 e
pasIUYHBIX (HaKTOPOB Ha
paBHoBecue. [Ipunnun Jle-
IMaTtense-bpayHa.
XuUMHUECKOE PABHOBECHE B
MPOMBIINIICHHBIX POIIECCaXx.
HUccnenoBanvie BAUSHUSA
pa3nuyHbIX PAKTOPOB Ha
XUMUS TEXHUKO-TEXHOJIO0TUYECKOI0 HAIIPaBICHUS Crpanuna 7




CKOPOCTh XUMHUYIECKUX
peakuui.

Paznen Xummus BOKpPYr Hac

62

33

12

17

Moapa3znea.
Baxwneiimue p-
9JIEMEHTHI M UX
COCIIITHEHHSL.

1) PaccmoTpets
(busnueckue u
XIMHYECKHE
CBOICTBa yriiepoja,
KpEeMHHS U X
COEMHEHUI.

2) XapakTepu3oBaTb
CTpPOEHHUE U CBOMCTBA
MOJIEKYJIBI a30Ta U
aMMHaKxa.

1) OnwuceiBaer Guznyeckue u
XMMHUUYECKHE CBOICTBa
yriepona, KpeMHHSI M HUX
COEIMHCHUT;

2) PackpbiBaeT HpPUYUHBEI U
TIOCIIEACTBUS YBEIMUYCHUS
KOHLEHTPALUH  YTJIEKUCIIOrO
ra3a B atMocgepe

3) XapakTtepusyeT a3oT IO
TIOJI0’KEHHIO B
[epnoanveckoii Tabnue;

4) Ha ocHOBE CTpOCHHSI
TPEeICKa3bIBAET CBOWCTBA
IIPOCTOT0 BELIECTBA a30Ta;

5) OOBsICHSET croco0
MOJIy4EHHS, CBOMCTBA
razoo0pazHoro amMMuaka |
€ro pacTBopa;

6) DkcnepuMeHTanbHO
MOJy4aeT aMMHUaK 1
HCCIIeIyeT CBOWCTBA BOAHOTO
pacTBopa aMMHaKa.

23-
24

Tema 4.1.1. Dnementsl 17
(7A) rpynmsl. "anorenst,
3aKOHOMEPHOCTH U3MEHEHUS
CBOMCTB raJIoTeHOB,
MIPUMEHEHNE

1

ynp
7,10 ctp
17 yueb
10/2 ki

YCBOCHHUE
HOBBIX
3HAHUK

25-
26

Tema 4.1.2. Dnementsl 14
(IVA) rpymnel.  M3menenue
cBoiicTB anementoB 14 (IVA)
TPYIIIBL. Xumuueckue
CBOMCTBa  DJIEMEHTOB 14
(IVA) rpynmel w  ux
COeIMHEHUH.

DopMBbI HAXOXKICHUS B
MIPUPOJIC U CIIOCOOBI
TIOJTY9ICHHUS TIPOCTHIX BEIECTB.
DopMBbI HAXOXKICHUS B
MIPUPOJIC U CIIOCOOBI
TIOJTY9ICHHS TIPOCTHIX BEIIECTB.

ynp
7,8 ctp
149
yued
11/1xn

KOMOHMHUD
OBaHHBIN

27-
28

Tema 4.1.3. Ctpoenue u
CBOWCTBAa MOJICKYJIBI a30Ta U
ammuaka. OcoOeHHOCTH
CTPOEHUS U CBOMCTBA
MOJICKYJIBI a30Ta. AMMHAK H
COJI aMMOHHUSL.
[IpoMBIIUIEHHOE MOTyYeHHE
aMMHaKa.

Jlaboparopras padora Ne3
"Tlony4ueHne aMMuaka,
M3y4YeHHEe CBOWCTB BOJHOTO
pacTBopa amMmmHaxa."

KOMOWHHP
OBaHHLIHN

29-
30

Tema 4.1.4. Dxonoruueckoe
BO3/ICUCTBHE OKCHUIIOB a30Ta U
HUTPATOB M JTUOKCHA CEPHI
Ha OKPYXKAOIIYIO CPELy.
Bpennoe BozneiicTBue Ha
OKPYKAIOIIYIO CPETY OKCUIOB
a30Ta, HUTPATOB U JIUOKCH]IA
CepBbl.

YCBOCHHE
HOBBIX
3HaHUK

XUMUS TEXHHKO-T€XHOJIOTHYECKOr0 HaITpaBJICHUA
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4.2

Iloapasnen
Oo0masn
XapaKTepHCTUKA
MeTaJJIOB H HX
CIJIABOB.

1) Xapaxrepus3oBaTh
anemeHThl 2 (I1A)
TPYIIIIEL
TIEPUOAUIECKOM
CUCTEMBI.

2) PaccMmoTpeTh
CIOCOOBI OTY9IECHUS
METaJJIOB U CIJIAaBOB
¥ 00JIACTh UX
MIPUMEHECHHSI.

1)O0BscHsET
3aKOHOMEPHOCTU HM3MEHEHUs
¢usnuecKkux CBOWCTB
anemeHToB 2 (IIA) rpymmsr;
2) CocraBnseT ypaBHEHUS
JKECTKOCTH BOJBI M Ha3bIBAcT
CHIOCOOBI €€ YCTpaHEHHS;

3) PackpbiBaeT npuMEHEHUE
BaKHEHIIINX COEIUHEHHI
LIEI0YHO3EMENBHBIX
METaJJIOB;

4)O0BsICHsET OMOIOTUYECKYIO
pOJIb COEAMHEHUH KanbLUs U
MarHus;
5) CocraBiser ypaBHEHUS
peakuuii, XapakTepU3yrouue
OCHOBHBIC CBOWCTBA KaJIbIIHS,
MarHus ¥ UX Ba)KHEHUIINX
COETMHEHHU.

16

31-
32

Tema 4.2.1. Metaisl,
XUMHUYECKHE DJIEMEHTHI 1
MPOCTHIC BEIIECTBA.
dusnyeckre 1 XUMUIECKHE
CBOMCTBA METAJIJIOB.
ITpuvrHBI BO3SHUKHOBEHUSI H
MepBl O0PHOBI C KOPPO3HEH.

1

ynp 6
ctp 75
yued
11/2 xkn

KOMOHMHUD
OBaHHBIN

34

Tema 4.2.2. Dnementsl 2 (ITA)
TPYIIIIHIL. duznueckue
cBoiictBa anmementoB 2 (II)
TPYIIIIHIL. Xumuueckue
cBoiictBa snementoB 2 (II)
TPYIIIIBL. [Ipuponusie
KapOOHATHI.

JlabopatopHast pabora Ne2
OsHakomiieHHe ¢ 00pasnaMu
BaOXHEHIIUX coJied MarHus u
KaJbIIHs

YCBOCHHE
HOBBIX
3HAHUH

35-
36

Tema  4.2.3. TlomyueHue
METAaJIIOB 178 CILTaBOB.
Meramnyprust. Crioco0b1
TOTY9ICHUS METAaJUIOB.
Cmnasel. CocraB, CBOWCTBA.
JlabopatopHast pabora Ned
"O3HaKoMJIeHHE ¢ 00pa3uamu
CIUIaBOB LIBETHBIX METAJJIOB."

YCBOCHHE
HOBBIX
3HAHUH

37-
38

Tema 4.2.4. TlpousBoactso
YyryHa u CTauy.
IIpousBoacTBO YyryHa.
TexHonorus mpotecca.
IIpousBoacTBO CTaJIu.
CrocoObl  TTOTYYCHHS CTalH.
JlaGopatopras paGora Ne5
"O3HaKoMIIEHHE C OOpa3maMu
JKele3a ¥ ero criaBamMu’

KOMOHMHUD
OBaHHBIN

40

Tema 425. Obmas
XapaKTePUCTUKA TIEPEXOTHBIX
METAJIJIOB. bunonornueckas
pOJIb TIEPEXOJHBIX METAJLIOB.
CaoiicTBa TIEPEXOTHBIX
METAJIOB.

1
Brimon
HUTh
JJIEKTP
OHHEBIA
TECT

YCBOCHHE
HOBBIX
3HaHUH

41-
42

Tema 4.2.6. Hayunsie
MPUHLUITEI XHUMHYECKOTO
POU3BOJICTBA.

YCBOCHHE
HOBBIX
3HAHUH

XUMUS TEXHHKO-T€XHOJIOTHYECKOr0 HaITpaBJICHUA
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43- Tema 4.2.7. IIpoGnemsr | 2 1 1 YCBOCHHE
44 OXpPaHBbI OKPYXKAIOICH Cpeabl ymp 2 HOBBIX
NPU TPOM3BOJCTBE METAJUIOB. ctp 170 3HaHUI
Herpanauus 3eMeb. yued
3arps3HuTEeNN BO37YyXa. 11/2 xn
[IpOMBINIIICHHBIE CTOKH.
45- Tema 4.2.8. 12 npuxuunos | 2 1 1 YCBOEHHUE
46 "3enenoi xumun'". ymp 3 HOBBIX
3arpsi3HeHne aTMocdepsl, ctp 176 3HAHHUH
Tuapocdepsl, TUTOC(hEPHI. yued
Pazpymienne 030HOBOTO CIIOS 1/21 xn
3emim. I'mobanbHOE
MOTEIUICHHE.
4.3 | IMoapasned. 1) Otnugaer opranudeckne | 38 19 11
Yraepon u ero BEIECTBA oT
COeTMHEeHNS. HEOPTaHUYECKUX;
1) OOBsCHATH 2) ONMUCHIBAET TMOPUAU3ALIUIO
OCHOBBI yIJIepoa B yII€BOAOPOIAX;
OPraHUYECKOM XUMHUH | 3) oOBACHIET OCOOSHHOCTH
Kak TIPOM3BOHBIC CTPOEHHUS aTOMa yriepoja Hu
yriepoia u ero CIIOCOOHOCTH 00pa30BHIBATH -
COCIMHEHUI. CC cBs3u;
2) OBBACHATL COCTAB | 4)  yaspiBacT ~ OCHOBHBIC
1 CTPYKTYpY nosokeHust  Teopun  AM.
OpPTraHUIECKUX Byrieposa;
BCIMICCTB. 5) pa3nuuaeT SMOUPUUECKYIO,
MOJICKYIISIPHYO,
CTPYKTYPHYIO H
MIPOCTPAHCTBEHHYIO (hOPMYJIBI
YTJIEBOAOPOAOB; 6) Ha3hIBACT
BUJIBI H30MEPHH.
47- Tema 4.3.1. Bsenmenue B | 2 1 1 YCBOEHHE
48 OpTaHn4YeCKYIO XUMHIO. yop 4,5 HOBBIX
CocraB 7 CTPYKTypa crp 45 3HAHHUH
OpraHUYECKUX BEIIIECTB. yqe6
Teopust A.M. bBytneposa. 10/2 kn
49- Tema 4.3.2. Knaccudukanus | 2 1 1
50 OpPraHu4eCKHUX BCIICCTB. CocraBn
OcHOBHBIC ()YHKIIMOHATHHEBIE Th
rpynnsl B~ OPraHUYECKHUX CTPYKTY
COEIUHEHUAX. PHBIC
Howmenknarypa.
51- Tema 4.3.3. TIlpenensHbic | 2 1 YCBOCHHE
52 YTIIEBOAOPOEI. AJIKaHBI. HOBBIX
T"'omonoruueckuit pAn. 3HAHUN
Howmenknatypa u wusomepus,
CBOJNCTBa AJIKaHOB.
IlukoankaHb!.
Jlaboparopras pabora N6
Cocrapienue Mojenei
MOJICKYJT OpraHUYECKHUX
BEIIIECTB
53- Tema 4.3.4. Henpenenvhsie | 2 1 1 YCBOEHHUE
54 YTJII€BOAOPOIBI. AnKeHsl, yup 7 HOBBIX
COCTaB, CTPYKTypa, FOMOJIOTH crp 64 3HaHUI
u wusomepbl. Dusnmyeckue u yueb
XUMHYECCKHEC CBO¥icTBa 1072 xn
AJIKCHOB.
55- Tema 4.3.5. Peakmusa | 2 1 YCBOEHHUE
56 MOJMMEPH3AIIHH. HOBBIX
IIpon3BOACTBO MONUATHIICHA. 3HaHUI
PeaknmonHast ~ cocoOHOCTH
AJIKEHOB. IIpumenenue
XUMUS TEXHUKO-TEXHOJIO0TUYECKOI0 HAIIPaBICHUS Crpanuna 10




JlaGopartopras pabGora Ne7
KauecTBeHHBIE peakiuu Ha
HEHACBIIEHHOCTh CBSI3H.

58

Tema 4.3.6. AIKaIWeHEL.
Kayuyk u pe3uHa AJKUHBL
AneTuieH. Bxkiang
Ka3aXCTaHCKUX  YUYEHBIX B
pasButTHe OpraHuuecKkon
XHUMHH.

ynp 4
ctp 114
yuebd
10/2 xn

YCBOCHHE
HOBBIX
3HAHUK

59-
60

Tema 4.3.7. CoeauneHus
apOMaTHYECKOTO pana.
Crpoenue MoeKkyibl OeH3oua
u €ro TOMOJIOTOB.
XuMu4deckue CBOMCTBA
OcH30/1a U €r0 TOMOJIOTOB.

ynp 2
ctp 8
yuebd
11/1 kn

YCBOCHHE
HOBBIX
3HAHUK

61-
62

Tema 4.3.8. HcrouyHnku
YTIEBOIOPOIOB. Hedts.
ITepepaboTtka
HE(PTENPOIYKTOB.

1
Bremon
HHUTH
JTIEKTP
OHHBIH
TECT

YCBOCHHE
HOBBIX
3HAHUHA

63-
64

Tema 4.3.9. Ilpupoansiii ras.
IomyTHBIC ¥ HETSHBIC ra3bl.
VYrois. KokcoBanue
KaMEHHOTO YIS,
JlaGopatopras pabGora Ne§
"O3HaKkoMIIeHHE ¢ 00pa3aMu
He(TAHOW mepepaboTKH |
TIPOAYKTOB KOKCOBaHUS
KaMEHHOTO yrJis."

65-
66

68

Tema 4.3.10.
Kucnopoaconepxamue
OpraHHWYECKHE  COCTMHEHUS.
CriapTsl OJIHOATOMHBIE,
MHOTOATOMHBIE.
Knaccudukarus "
XUMHYCCKHE CBO¥iCTBa
CIIHPTOB. [IpomsbiniieHHOE
TIPOU3BOJICTBO STHIIOBOTO
criupta. Genonpl. CTpoeHue u
CBOMCTBa (heHooB.
Jlaboparopras pabora Ne9
PactBopuMoOCTh CcIUPTOB B
BOJE, TOpPEHHWE  CIHPTOB,
KadeCTBEHHBIC pEaKkIud Ha
MHOT'OQTOMHBIE CIIHPTHI

ymp 8
ctp 164
yueb
10/2 ki

KOMOUHHP
OBaHHBIN

69-
70

Tema 4.3.11. KapOoHmibHbBIE
COCOMHEHUS. AJBICTHAB U
KETOHBI. Crpoenue u
HOMEHKJIaTypa
KapOOHUJIBHBIX COCTUHCHUH.
ITonyuenne U CBOICTBa
ANbJETHIOB M KETOHOB.

1

yop 5
ctp 29
yueb
10/1 kn

KOMOWHHP
OBaHHBIN

71-
72

Tema 4.3.12. KapOoHoBbie
KHUCIIOTBI. Crpoenue u
HOMEHKJIaTypa KapOOHOBBIX
KHUCJIOT. [omyuenue u
CBOMCTBa KapOOHOBBIX
KHUCJIOT.

Jlaboparopras pabora NelO
"Tlonyyerne W  U3YyYCHHE
XUMHUYECKHX CBOICTB
YKCYCHOM KUCJIOTHI"

YCBOCHHUE
HOBBIX
3HAHUH

73-

Tema 4.3.13. C0KHBIE

yCBOCHHE

XUMUS TEXHHKO-T€XHOJIOTHYECKOr0 HaITpaBJICHUA
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74

3¢upsl 1 MbUTa. JKHUpHL

Mbuta ©  CHHTETHYECKHE
Moromue cpenctBa. CocTas,
CBOICTBa MBbLIa i
CHHTETHYECKHX MOIOIIHMX
CpeJlCTB (CMO).
IIpousBoacTBO MBbLIa i
CHHTETHYECKHX MOIOIIHMX
cpencts (CMC).

Pa6ora
c
KapTo4
KaMu-
3aaHA
AMU

HOBBIX
3HAHUK

75-
76

Temad.3.14.
BricokomornekysipHbie
coequHenus. llpupoansie u
CHUHTETHYECKHE  TOJHMEPHI.
Crtpoenue MTOJINMEPOB.
Peakuus MOJTMMEPHU3ALINH.
IIpon3BoACTBO TOJMUATUIIEHA
Jlaboparopras paborta Nell
Tlomumeps! 1 UX CBOMCTBA

YCBOCHHUE
HOBBIX
3HAHUH

78

Tema 4.3.15. Peaxiun
[TOJIMKOHIEHCAIUH.

Momuamuaer ¥ MOMUIPHUPHL.
Peaknun monukoHaEHCAIUH.
Xumuueckue BOJIOKHA.
[IpuMeHeHre B TEXHHKO-
TEXHOJIOTHYECKOM ITIPOIecce

ymp 1
ctp 114
yueb
11/1 &

YCBOCHHE
HOBBIX
3HAHUK

79-
80

Tema 4.3.16. IIpumenenue u
BO3/ICHCTBHE IUIACTHKOB Ha
OKPYKAIOIIYIO cpeny.
[Ipon3BOACTBO TOIMMEPOB B
Kazaxcrane. TIpumenenue.
Bo3geiicTBue IUIAaCTUKOB Ha
OKPY’KaIOMIYIO cpemy
Jlaboparopras pabGora Nel2
"Pacnio3HaBanue macTMacc H
BOJIOKOH"

YCBOCHHE
HOBBIX
3HAHUK

81-
82

Tema 4.3.17. Pa3pabotka
HOBBIX BEIIECTB "
MaTepuaiioB. PaspaboTka u
CO3/IaHHE HOBBIX MaTCPHAJIOB.
PaspaboTka u CUHTE3
JIEKapCTBEHHBIX MPEIaPaTOB.

YCBOCHHE
HOBBIX
3HAHUK

83-
84

Tema 4.3.18.
HanorexHomorus.
Hano0OBEKTHI. Crioco0b1
MOJYYCHUS, CTPYKTypa
HAHOYTJICPOIHBIX YacTull.
CriocoOmr TTOJTY9ICHUS
HaHoOMaTepuaioB. Pa3paborka
HOBBIX MOJIMMEPOB.
IIpaxkTuueckoe 3HAYCHUE
HOBBIX MaTEPHaJOB.

1
ynp 2,3
ctp 142

yued
11/2 ki

YCBOCHHE
HOBBIX
3HaHUH

Pa3zgen Xumusa u

JKHU3Hb.

12

Moapa3znea.
Buoxumusi.

1) 3nats
AMHUHOKHUCIIOTHI, KaK
0 Ba)KHEHIIIEM KJ1acce
OEIIKOB.

2) YcBouTh
obpa3oBaHue
0eIKOBOH MOJIEKYIIEI,
CTPYKTYpPY H
MENTU/IHBIE CBS3U.

3) 3HaTh ponb U

DIlepeuncnsier TpUBHAIBHBIE
U CHCTEMAaTU4YEeCKHE Ha3BaHUs
aAMHHOKHCIIOT;

2) omuchIBaeT COCTaB U
CTpOEHUE MOJIEKYJI
aAMHHOKHCIIOT;

3) packpbIBaeT aM(pOTEPHOCTh
AMHHOKHCIIOT.

3) HaseiBaeT  OPOIYKTHI
TUIPOII3a OEIIKOB;

4) TmosicHser oOpa3oBaHHE
NeNTUIHBIX  CBs3ed  mpu

12

XUMUS TEXHHKO-T€XHOJIOTHYECKOr0 HaITpaBJICHUA
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MIPUMECHEHHE
(epMeHTOB.

4) 3HaTb CIPYKTYpy
JIe30KCUPHOOHYKIIEH
HOBbIX kucnoT (JTHK)
1 pUOOHYKIJICHHOBBIX
xucaot (PHK).

MONTy4YeHHH OENKOB W3 a —
AMHUHOKHCIIOT;

5) cocTaBILeT NEPBUYHYIO,
BTOPUYHYIO, TPETUYHYIO U
YETBEPTHYHYIO  CTPYKTYpBI
MOJIEKYJIBI OeTIKa;

6) onuchIBaeT GYHKIMN
0EJIKOB.

85-
86

Tema 5.1.1. YrneBogst.
Knaccudukamus yrieBoaos.
CrpoeHue yriieBOIOB.
CBolicTBa ¥ IpUMEHEHUE
YTJIEBOIOB.

Jlaboparopnas padora Nel3

"XuMHUECKue CBOMCTBA
TITIOKO3BI KaK
aNbJETHAOCIIHPTA.
KauecTBeHHas peakius Ha
Kpaxmain."

YCBOCHHUE
HOBBIX
3HAaHUK

87-
88

89-
920

Tema 5.1.2. AMUHEL
Knaccudukanus u
HOMCHKJIATYPA aMHUHOB.
dusnueckue, XUMUIECKUE
CBOMCTBA aMUHOB.
Awmnnokuciotsl. Cocras,
CTpoeHue, OHoJIOTHIEeCKas
POJIb AaMUHOKHCIIOT.
DusnyecKkre ¥ XUMUYECKHE
CBOMCTBA aMHUHOKHCIIOT.
Jlaboparopras padota Nel4
"CocTaBiaeHue MoAcIeH
MOJIEKYJl aMMHaKa 1 aMUHOB"

1
Pa6ora
c
KapTo4
KaMHu-
3aaHn
SIMH

KOMOHMHUD
OBaHHBIN

91-
92

Tema 5.1.3. Benku, ctpoeHue,
cBoiicTtBa. IlenTmaHas CBS3b.
Oo6pa3oBanue OCIKOB.
CrpykTypBI OEJIKOBBIX
MOJICKYIL.

Pounb u npumeHeHue
(dhepmenToB. bruonornuecku
3HAYMMBIC DJICMCHTEI.

ynp 4
cTp 82
yuebd
11/1 kn

KOMOHMHUD
OBaHHBIN

93-
94

95-
96

Tema  5.1.4.  Crpykrypa
HYKJIEHHOBBIX KHCJIOT.
Crpykrypa
JIe30KCUPHOOHYKICHHOBBIX
KHCIIOT (JTHK) u
PpUOOHYKIJIEHHOBBIX  KHCIJIOT
(PHK).

JlaGopatopHast pabora Nel5
"JlenaTypauusi M  IBETHBIC
peakiuu 6emKoB"

ymp 4
cTp
62y4ed
11/1 ki

KOMOWHHP
OBaHHBIN

HToro yacos

96

50

18

28
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