MuHucTepcTBO HayKH U BhIcHIero o6pazoBanus Poccuiickoit ®enepaunu
HinkHeKaMCKui XMMUKO-TE€XHOIOTMYECKUN UHCTHTYT ((bumman)
(heZepasbHOro rocy1apCTBEHHOTO GIOIKETHOTO 00Pa30BaTEIBHOIO YUpEXKIACHUS

BBICIIEr0 00pa3oBaHHs

«Kazanckuit HalmoHaNIBHBIN UCCIe0BaTEILCKHII TEXHOIOTHYECKHE YHUBEPCUTET)

(HXTHU ®I'BOY BO «KHUTV»)
p N VTBEPXJIAIO
,EI,OKYMEHT NnoAanNnUCAH "

SNEKTPOHHOW NOANNCHIO TE‘{‘IB L[I/IpeKTopa o YP
gzg\/‘g;BKggBDsE4F44FEC3846AA717AA259 .I/I' HI/IKI/I(I)OPOBa
Bnageney: Axmetos Unbaap MNymeposuy
[LencteuteneH: ¢ 28.04.2022 go 22.07.2023

. J 2023 r,
PABOUYAA 1M A

Ilo nucnumnae
Hanpasnenue noarorosku
IIpoduns moaroToBku

KBanuduxanus BeITyCKHMKA
®opma oOydyeHus

®dakynprer
Kadenpa-pazpaborunk
paboueil mporpaMMeI

b1.B.JIB.02.01 Xumus HedtH 1 raza

18.03.01 «XuMuyecKast TEXHOJIOTHS»

«XHMHYeCKass TEXHOJIOIHs IPUPOIHBIX SHEPTOHOCUTENIEH U
YIJIEPOIHEBIX MATEPHATIOB)

BAKAJIABP

3AOYHA

TexHoJIOrHYeCKHA

((HC(bTCXI’IMI/I‘—ICCKOFO CHUHTE3a»

Kypc 3,4
Cemectp 6,7
6 cemecTp 7 cemecTp
3aveTHBIE 3adyeTHbIC
Yacwr Yacel
€ IUHHULIEI € IUHULIBI
Jlexnun 8 0,22 6 0,17
JIabGopaTopHsle 3aHATHS 12 0,33 10 0,28
IIpakTuueckue 3aHATHSA 4 0,11 6 0,17
CamocrosTensHas paborta 172 4,78 241 6,69
KoHTpois camocTosTenbHOM 16 0,44 16 0,44
paboThI
KonrtpossHas pabora + 4
Bcero 216 | 6 288 | 8
iopma RETECTHIEI (1208 ta 3ayer ¢ oleHKo (4) Ok3ameH (9)
KOHTPOJIb)

Hwmxuexamck 2023



Pabouas mporpaMma cocraBiieHa ¢ ydeToM TpeboBanuii PeepaabHOroO Tocy-
JApCTBEHHOIo0 00pa30BaTeNbHOIO CTaHIapra Beicmiero oOpasoBaHust Ne922 or

07.08.2020

I10 HAIIPaBJIEHUIO: 18.03.01 «XuMuYecKas TEXHOJIOTHUSI»

110 HpO(i)I/IJIIOI «XHUMHUYECKAs TEXHOJOTHS MPHUPOIHBIX YHEPTOHOCHUTEICH 1 VI-

JCPOJHBIX MATCPHUAJIOB»

Ha OCHOBaHMHM y4yeOHoro riana oOydatomuxces 2023 .

Pa3paboTurk nporpammsi:

CT. IIPENOJaBaTeb I''P.XycHyTnuHOBa

Pabouas nporpamma paccmotpeHna u ogoOpeHna Ha 3aceganuu kadenpst HXC,
rpotokod ot 12.04.2023 r. Ne 8

3as. kadpeapoit HXC ‘ %—/’ P.3.Ar3amoB




1. Ilenu oceoenusn oucyuniuHsl
Hemsmu ocBoenus auciuiinael 51.B.J1B.02.01 Xvumus HedTH ¥ ra3a SIBISIOTCS:

a) (hopMupoBaHue 3HAHUN O (PU3UKO-XUMHUECKUX CBOWCTBaX HEe(TEH, YyriIeBOIOPOAHBIX
ra3oB M HE(TENPOIYKTOB,;

0) dbopMupoBaHUE 3HAHUI 00 OCHOBHBIX METOJIaX pa3/ICICHHUS U MCCIEIOBaHUS HEPTEH,
YIJIEBOJIOPOHBIX TA30B U HE(YTEIPOIYKTOB;;

B) QopmMupoBaHHE 3HAHUH O COCTaBE, CTPOCHUH U OCHOBHBIX (PH3UKO-XUMHYCCKHX
CBOWCTBAX KOMIIOHCHTOB, BXOJSIIMX B COCTaB HE(PTCH, YIIEBOAOPOJHBIX Ta30B U
HE(PTETPOIYKTOB,;

r) GpopMuUpOBaHHE 3HAHWN O MPOUCXOXKIACHUH W TEHE3WCe HEeTEH M YIrIIeBOJIOPOIHBIX
ra3os;

1) oOydeHre 0a30BBIM PACUCTHBIM METOJAM OTIpeesIeHUs (PU3UKO-XHMHUECKUX CBOCTB
U coctaBa He(pTel, yriIeBOJOPOAHBIX Ta30B U HE(YTEIPOYKTOB.

2. Mecmo oucyunaunwt 6 cmpykmype OIl BO

Huctunnuna b1.B.JIB.02.01 Xwumusa HedTH ¥ raza 0OTHOCUTCS K 110 BbIOOpY yactu OOIT
u dopmupyer y OakanmaBpoB 10 HampaieHuto moarotoBku 18.03.01 «Xumuueckas
TEXHOJIOTHs» HAOOp 3HAHWI, YMEHUM, HABBIKOB W KOMIIETEHIIUM.

Jlnst yeneritHoro ocBoeHust auctuiuiniel b1.B.JIB.02.01 Xumus HedTu u ra3za OakanaBpa
1o HanpasJieHuto noArotoBku 18.03.01 «XuMuyeckass TEXHOJIOTUSA) TOJKEH OCBOUTh MaTepHall
MPEANMIECTBYIONUX TUCIIUTUINH:

a) 51.0.17 OGmas xumus

6) b1.0.19 Oprannueckast Xumus

B) 51.0.20 Ananutnueckast Xumus

r) 51.0.21 ®usnueckas xumus

1) b1.0.25 Teopus XUMHKO-TEXHOJIOTUYECKUX MTPOIIECCOB

e) 51.0.29 OG6mas xumMudeckasi TEXHOJIOTHS

k) b1.0.32 Tlporecch u anmaparbl XUMHUYECKUX TIPOU3BOICTB

Juctunmuua b1.B.JIB.02.01 Xwumus HedTtr M raza sBIAETCS NPEANISCTBYIONICH U
HeoOxoIuMa JJIsl YCHEIIHOTO YCBOCHHUSI MOCIEAYIOINUX TUCIUTIINH:

a) b1.B.05 OGopynoBanue 3aBOJ0B OCHOBHOT'O OPTraHWYECKOTO0 M HE(HTEXUMHUYECKOTO
CUHTE3a

6) b1.B.07 OcHOBBI MPOEKTUPOBAHKS XUMHYECCKUX IMPOU3BOJICTB

3HaHus, MoJIydeHHbIe Tpu W3ydeHuu nucuumuinabl b1.B.JIB.02.01 Xumus HedTH U raza
MOTYT OBITh HCIOJIb30BaHbl MPU TMPOXOXKACHUU CIEAYIOIIMX BHJIOB MPAKTHUK: Y4eOHOM,
MPOU3BOJCTBEHHONW U BBIMOJHEHUH BBITYCKHBIX KBAJIM(UKAIMOHHBIX pa0dOT MO HamNpaBlIECHUIO
noarotoBku 18.03.01 «XumMuueckass TEXHOJIOTHUY.

3. Komnemenyuu oobyuaowezoca, Gopmupyemvie 6 pe3yivmame 0C80€HUA
OUCUUNIUHDL

Kox 1 HanMeHOBaHWE KOMIICTCHITUN U MHIUKATOPa JOCTH)KEHUS KOMIICTCHITUN

IIK-5 CnocobeH K TpOBEICHUI0 HAyYHO-HCCIIENOBATENbCKUX pPaboOT B oOiactu
He(PTEeXUMHUUYECKOTO CHHTE3a

IIK-5.1 3Haer xumMur0 HeTH W TEXHOJOTHIO HE(PTEXUMHUUYECKOTO CHHTE3a, HOBEUIIHE
JOCTHKEHUSI B ATOM OOJAacTH HAyKU U TEXHHUKH, MUCTOPHUIO PA3BUTHsI KOHKPETHOW Hay4qyHOM
po0IeMbl; COBPEMEHHBIE METO/IbI UCCIIEIOBAHUS U CPEJCTB UCCIEIOBAHUS CBONCTB U CTPYKTYP
OpraHUYECKHUX BEIeCTB; OCHOBHbBIE MOUCKOBBIE CHCTEMBI NIl pabOThl C HAyYHO-TEXHUYECKOU
uHpopmanmen

IIK-5.2 YMeeT oCyIIecTBIATh MOUCK, 00pabOTKy, aHAJIU3 U CUCTEMATHU3AIMI0 HAYyYHO-
TEXHMYECKOM uHPOpMallMd MO0 TeMe UCClIeqoBaHus; (QOopMyIHpOBaTh IENU U 3agaud
WCCIIEIOBAHUS; OMPENeNiaTh OOBEKT M NpeaMeT HCCIeAOBaHMS, MPOBOAUTH OOOCHOBaHUE
aKTyalbHOCTH BBIOPDAHHOW TEMBI M XapaKTEPUCTUKHA COBPEMEHHOTO COCTOSHUS H3ydaeMoil
poOieMbl; 00padaThIBaTh MOMYYEHHBIE PE3yabTaThl, TNIAHUPOBATh U MPOBOIUTH XHMHYECKUE



OKCMEPUMEHTHI, aHAIM3UPOBATh W TPEIACTABIATH WX B BHUAC 3aKOHYCHHBIX HAYYHO-
HCCIIEI0OBATENILCKUX Pa3padoToK; (HOpMyIHpOBaTh M pa3pelaTh 3a/aud, BO3HUKAIOIINE B XOJE
BBIMIOJIHEHUSI ~ HAYYHO-HMCCIEIOBATEIbCKOW  PabOThl; BBHIOMpaTh HEOOXOIMMBIE  METOJBI
WCCIIEIOBAaHUS, MCXOJs M3 3a7ady KOHKPETHOTO HCCIECIOBAHMSA; COCTABIATH OTYET O HAYYHBIX
WCCIICIOBAaHUAX; TOJB30BaThCS (PU3NKO-XUMHUECKUMH METOJAAMU YCTAHOBJICHHUS CTPOCHHS
OpPraHWYECKHUX COCAMHEHUI; MOJIb30BATHCSI HAOOPOM KOMITBIOTEPHBIX IPOTpPaMM it 00paboTKH
MOJIyYEHHBIX PE3yIbTaTOB

I1K-5.3 Brnageer OCHOBHBIMU TIOHATUSIMU M 3HaHUSIMH B 00JIaCTH XUMHH U TEXHOJIOTUU
nepepaboTku He(TH; COBPEMEHHBIMH HH(POPMALMOHHBIMU TEXHOJOTHSMH TIPU MPOBEIACHUU
HAYYHBIX HCCIIEJOBAHUM, KOHKPETHHIMH MPOTPAMMHBIMU HPOAYKTaMH U UH(OPMAIMOHHBIMH
pecypcaMu; HaBBIKAMH MPOBEJCHUS HAYYHBIX HCCICIOBAHMNA M TEXHHYECKHX pPa3paboToK;
METOJJaMH KOHTPOJISI TEXHOJIOTHUECKUX MPOIECCOB U aHATMTUYECKON CTaHJapTH3AIMH KayecTBa
OpPraHWYEeCKHX TMPOIYKTOB C HCIOJB30BaHUEM (DHU3UKO-XMMHYECKHX METOJIOB; HaBBIKAMHU
CaMOCTOSATENbHOM paboThl, croco0amMu NPOBENEHUS HAyYHBIX OOCYXJEHUM, HaBbIKaMU
BBICTYIJICHU C HAYYHBIMH JIOKJIaJaMH; OTICHKH ITOJIyYeHHBIX Pe3yIbTaTOB

1) 3nars:

a) XUMHIO HEPTH M TEXHOJIOTHIO HEPTEXMMHUYECKOTO CHHTE3a, HOBEHUIITNE TOCTHKECHHS B
9TOM 00IACTH HAYKH U TEXHHUKH, UCTOPHIO PA3BUTUS HEPTEXUMHUU;

0) coBpeMeHHBIE METObI MCCICIOBAHHUS U CPEICTB HUCCIECIOBAHUSI CBOWCTB U CTPYKTYP
OpPraHUYECKHX BEIECTB;

B) OCHOBHBIE [TOMCKOBBIE CUCTEMBI JIJIsl pa0OThI C HAYYHO-TEXHUYECKON NHPOopMaIueil.

2) YMmerTs:

a) OCYIIECTBJIATh MOKCK, 0OpabOTKy, aHAJIN3 M CHCTEMaTH3alMI0 HAYIHO-TEXHUYECKOM
WHGOPMAIIIH IO TeME HCCIIeIOBAHMS,

0) popMynupoBaTh 1EIU U 3a/1a91 UCCIEAOBAHNS,

B) OMpEACNATh OOBEKT U MPEIMET UCCIICTOBAHUS;

I) TPOBOJUTH OOOCHOBAaHWE aKTYaJIbHOCTH BBIOpDAHHOW TEMBI M XapaKTEPUCTHUKH
COBPEMEHHOI'0 COCTOSIHUS U3y4aeMOu MpoOIeMBl;

n) o0pabaTbiBaTh IMOJYYEHHBIE PE3yNbTaThl, IJIAHUPOBATH M MPOBOAUTH XMUMHUYECKHE
SKCIEPUMEHTBI, AaHAJIW3UPOBATh W NPEACTABIAThH HUX B BHUIE 3aKOHYEHHBIX HAy4YHO-
HCCIIEIOBATENIbCKUX Pa3padOToOK;

e) hopmynupoBaTh M pa3peliaTh 3ajaud, BO3HUKAIOIINE B XOJ€ BBIMIOJHEHUS HAy4yHO-
HCCIIeIOBATENIbCKON paboThl; BEIOMPATh HEOOXOAUMbIE METO/IbI UCCIIEIOBAHMS, UCXOA U3 3aa4
KOHKPETHOTO UCCJIEIOBaHUS;

) COCTaBJISITh OTYET O HAYYHBIX HCCIIETOBAHUSIX; MOJIb30BATHCH (PUIHKO-XUMHUYECKUMHU
METO/JIaMU YCTAHOBJICHHUSI CTPOCHHS OPraHMYECKHX COCAMHEHMI; I0JIb30BaThCsi HAOOpOM
KOMITBIOTEPHBIX MPOrPaMM Uit 00paOOTKH MOTYYEHHBIX PE3yIbTaTOB.

3) Bnanets:

a) OCHOBHBIMU TNOHSTHSMU U 3HaHUAMHU B 001acTd HeDTEXUMHUH U TEXHOJIOTHUU
nepepaboTku HEDTH;

0) coBpeMEHHbIMH HHGOPMALMOHHBIMH TEXHOJOTHUSMU NPHU MPOBEIECHUU HAYYHBIX
UCCIEeI0OBAaHUM, KOHKPETHBIMH IIPOrPAMMHBIMU MPOAYKTAMH U UH()OPMAIIMOHHBIMU PECYPCAMU;
HaBbIKaMU MTPOBE/ICHUS HAYYHBIX UCCIIEIOBAHUN U TEXHUYECKUX pa3paboToK;

B) METOJaMU  KOHTPOJS  TEXHOJOTHYECKHMX TPOIECCOB U  aHAJIUTHYECKOMN
CTaHJapTHU3AI[MU KauyecTBAa OPTaHUYECKUX MPOIYKTOB C HUCIOIb30BAHUEM (PU3UKO-XUMHUYECKUX
METO/IOB;

I) HaBbIKAMH CAaMOCTOSATENIbHOM  pPabOThl, crmoco0amMM TPOBEJIEHHUsS Hay4YHbIX
0oOCYXJEeHMI, HaBBIKAMH BBICTYIUICHUH C HAYYHBIMU JOKJIaJaMH; OIICHKH MOJYy4YEHHBIX
Pe3yNbTaTOB.



4. Cmpykmypa u cooeprucanue oucyunaunot 51.B./[B.02.01 Xumus necpmu u 2aza
OO0mmas Tpy1I0eMKOCTh AUCHUIUINHBI cocTaBiisgeT 14 3aueTHnix equnul, 504 gaca.

Buapl yueOHoii paboThl B yacax
®opMBbI TEKYLET0
° @ KOHTPOJIS
2 = 2 ycneBaemMocTH (1o
Ne Pazgen 9 = g E S E a | © HeJeJIsIM ceMecTpa)
n/n JUCHMIIIMHBI E § E E = S o - dopma
© é < 3 é‘ g e MPOMEKYTOYHOM
é- é arrectanum (1Mo
cemecTpam)
JlaboparopHsie
pabotbr Nel-6,

1 | BBeneuue 6 4 3 12 10 122 KOJUTOKBUYM Nel,

KOHTPOJIbHAS
paborta
Hacpienneie Komoxarym Ne2,
2 6 4 1 - 6 50 KOHTpPOJIbHAsS
coeMHEeHUS HE(DTH
paborta
dopma arTecTaluu: 3auer ¢ onenkoii (4)
Henacpimennsie JlaboparopHbie
COCIIMHEHUS HePTH paboTtbr Ne7-8,
3 7 4 5 6 8 200 KOJUTOKBHYM Ne3,
KOHTpPOJIbHAS
paborta
I'etepoaToMHbIe JlaGoparopHsbie
COEIMHEHUS 1 paboTtser Ne9-10,

4 | MUHEpaIbHBIE 7 4 1 4 8 41 KOJUTOKBUYM Ne4,
KOMITOHEHTBI KOHTpPOJIbHAS
HedtH paborta
dopma aTTecTaIMu: Dk3ameH (9)

5. Cooepsrcanue nekyuoHHwvIX 3aHAmMUI nO memam C YyKazaHueM (OPMUPYEMBIX
KOMIIETEHIINHN
HNupukar
Paznen Ya OpbI
Ne Tema JeKIUOHHOTIO JMOCTHIKEH
o/ | AMCLHMILIHH - SAHSTHS Kparkoe cogep:kanue st
bl Chbl
KOMIIETeH
101071
6 cemecTp
1 BBenenue Tema 1 O0mast OO6mue ceneHusi 0 He(TAHOU U
XapaKkTepUCTUKA razoBoi MPOMBIIIIEHHOCTH.
1 He(TH U raza ['unoTe3br MIPOUCXOKACHUS TK-5
HePTH. OpakUUOHHBIN u
XUMHYECKU  cocTaB  He(dTu.
Knaccudukanyu HedTei.




dbopMynupoBaTh W paspemarb 3ajaud,

Tema 2 CsoiicTBa XapaKkTepuCTUYECKHE TOYKHU
HepTH U KUTICHUsT He(TAHBIX  (paKimid,
HEPTENPOIYKTOB IUIOTHOCTb, BA3KOCTb, K-5
MOJIEKYJIIpHAst Mmacca,
TEMIIEpPAaTypbl  KpUCTAJUIM3ALNH,
IIOMYTHEHMSI, 3aCThIBaHMSI.
Tema 3 Metosl ITeperonka, pexTuduKanus,
pasneneHus abcopOrus, SKCTpaKIHS, K-5
KOMIIOHEHTOB HE()TH | KpHCTAITH3AIIHS U
U rasza HKCTPAaKTUBHAsI KPUCTAJUIU3ALIMSL.
Hacpiiennst Tema 4 Ankansl, Copepxanue ankaHoB B He(TsX,
e coJieprkaluecs B ¢duznueckue CBOICTBA,
COEIMHEHUS HeTSAX U ra3ax XAMUYECKHE CBOIICTBA, [TK-5
HedTH razoo0pasHsle, KUJKHE "
TBEp/bIE AJIKAHbI B HEPTSIX.
Tema 5 Conepxanue HaQTEHOB B HEPTSIX,
[uknoankansl, buzndeckue M XUMHUYECKHE K5
coaeprkammecs B CBOICTBa HA()TEHOB.
HePTIX
7 cemecTp
Henaceienn Tema 6 Ankensl, Conepxanue HEHACBIIIEHHBIX
ble aJIKa/IneHbl U yIJI€BOIOPOJOB B HE(TH U rase,
CO€IMHEHUs AJIKUHBI, buznueckue CBOJCTBA, K-5
HedTH oOpa3ymomuecs Ipu | XUMUYECKUE CBOICTBA aJKEHOB,
nepepaboTke HePTH | TUOJICPUHBI He(PTSIHBIX
POJYKTOB.
Tema 7 Conepkanue apeHOB B He(PTIX,
ApoMatnyeckue buszndeckue CBOICTBa
YIJI€BOJIOPOIBI, apOMATHYECKUX  YIJIEBO/I0POLIOB, K-5
coJieprkaiuecs B XUMHYECKHE CBOICTBAa apeHOB,
HePTIX HCIIOJIb30BaHHe apeHoB B
He()TEXMMUYECKOM CHHTE3E.
I'erepoaTomu Tema 8 Hedrsapie kucioTel u (HEHOBI:
ble Kucnopoaconepxai | ctpoenue, ¢buznueckue u
COEIUHEHUS e COCTUHCHM, XUMHUYECKHE CBOMCTBA, [1IK-5
u coJieprkaluecs B IPUMEHEHHUE.
MUHEpaJIbHBI HeDTIX
e Tema 9 Cepuuctoie | [IpencraButenu
KOMITOHEHTBI U a30TUCTBHIC cepocoiepKalluX COCTUHEHUH B
HedtH COeIMHEHUS, He(TH, CBOWCTBA W MPUMEHEHUE, K-5
coJiepikaiuecs B MPEJICTABUTENN a30TCOACPIKAIINX
HePTAX COCMHEHUHN,  KOJMYECTBEHHOE
omnpeseneHue B HeTu.
Tema 10 Cmoursl, Crpykrtypa u cBOWCTBa CMOIJI,
acQaabTeHsl, acanbTeHOB, (u3MYecKHe U K-5
coJieprKaluecs B XMMHYECKHE CBOMCTBA.
HePTSIX
6. Cooepirrcanue npaKmuyecKux 3aHAMuU
Lenpto mpoBeleHHUsT MPAKTHUECKUX 3aHATUN sBigercs (GOpMHpPOBaHHE 3HAHUMN
BBICTYIJICHUA €  Hay4dHbIMH JIOKJaJaMH, o0O0pabaTeiBaTh  IOJIyYEHHBIE  pe3yJbTaThl,

BO3HHUKAKOIIMUEC B XOJC€ BBIIIOJIHCHUA HAYYHO-




HCCHGHOB&TCHBCKOﬁ paGOTbI; COCTABJIATH OTUYCT O HAYYHBIX MCCICIOBAHHUAX; IMOJIB30BATHCA
(bI/I?;I/IKO-XI/IMI/I‘-IeCKI/IMI/I MCTOAMU YCTAHOBJICHUS CTPOCHUSA OPraHUYCCKHUX COGI[I/IHGHI/II;'I.

Ne Nupukaropsl
. /;1 Pa3nesn qucunniunel | Yacel Tema npakTH4ecKoro 3aHATHS AOCTUKEHU S
KOMIIeTeHIIUH
6 cemectp
1 Bsenenue XapaKkTepuCcTUYECKUE TOYKH KUIICHUS
1 HEPTAHBIX PpaKIuit I1K-5
2 Brenenne I1OTHOCTB M MOJIEKYJIIpHASE Macca
1 He(TENPOIYKTOB TK-5
3 Beenenune Kommoxsuym Nel «Oo0mmas
1 XapaKkTepUCTHKa HEPTH U Ta3a, CBOMCTBA I1K-5
He(TU ¥ HEPTENPOTYKTOBY
4 Haceiienneie Konnoksuym Ne2 «HacelenHbie
COEJIMHEHUS! HePTH 1 coelMHeHus! HepTH» I1K-5
7 cemecTp
5 HenaceimeHnnasie TermmoeMKoCTh, TEMIOTA UCTIAPECHUS,
coemHeHus: HepTH 2 SHTAJIBINA He(QTENPOIyKTOB TIK-5
6 Henaceiienneie Tennora ucnapeHus, TEIIOTa CrOPAHUS
coeMHeHus: HepTH 2 U TOPEHHE TOPIOYNX MAaTEpHAIIOB TIK-5
7 Henaceiienneie KomnokBuym Ne3 «HenaceienHsie
coenuHeHUS HEDTH 1 coeMHEHUST HeDTI» TK-5
8 I'etepoaToMHbIe KomnokBuym Ne4 «I'erepoaromHbie
COCIMHEHUS U 1 COCIMHEHUS U MUHEDPAIIbHBIE K-5
MHUHEpPAJIbHbBIE KOMIIOHEHTBI HEQTH»

KOMIOHEHTHI HEYTH

7. Cooepicanue n1ab6opamopHvix 3aHAMUIL
Henbto mnpoBeneHus 1abOPaTOPHBIX 3aHATHI sABIsAETCS (OPMUPOBAHHE HABHIKOB
00pabOTKU MOJyYEHHBIX PE3yIbTaTOB, IUIAHUPOBATh U MPOBOJUTH XUMHUUYECKUE SKCIIEPUMEHTHI,
aHAJIM3UPOBATh U TPEACTABIATH HX B BHJAE 3aKOHUYEHHBIX HAyYHO-HCCIEAOBATEIbCKUX

pazpaboToK.
Nuankaropsbl
Ne HaunmenoBanmue
Pa3zgea nucuunaunael | Yacel . JOCTHKEeHUHA
n/n J1adopaTopHoii padoThI
KOMIIETEeHI[HH
6 cemectp
1 | Beenenue 2 Pa6ora Nel OmnpeneneHue IUJIOTHOCTH K-5
dpakuuii 1 HeTenpoIYKTOB
2 Pabora No2 Ompenenenne mnoxaszarens [IK-5
npeaoMIIeHUs HEPTIHBIX (PpaKkuui
2 PaGora Ne3 Ompenenenue BSI3KOCTH K-5
HePTHU U HEPTEPOTYKTOB
2 Pabora Ne4 Ompenenenue temnepaTypsl K-5
BCIIBIIIIKT
2 Pabora Ne5 Ompenenenue conepxaHus K-5

BOJIbI B HE(hTENPOAYKTAX




2 Pabora Neb Ornpenenenue K-5
(pakmoOHHOTO cocTaBa HePTH
7 cemecTp
Henacelmennsie 3 Pabora Ne7 Omnpenenenue HOAHOTO H
COeMHEHUS HEPTH OpOMHOTO YHCe IIK-5
3 Pabora Ne§ Metonsl mONy4YEeHUS H
XUMHUYECKHE CBOMCTBA YIVIEBOJOPOJOB I1K-5
HeTH
I'erepoaromHubIie 2 Pabora Ne9 Omnpenenenue conepikaHus
COEJIMHEHUS U cepsl B HePTIX M He(YTEPOTyKTaX I1K-5
MUHEpaIbHbIC
KOMITOHEHTBI HE(YTH 2 Pabora Nel0 Omnpenenenue conaepkaHust
MUHEPAITBHBIX KUCIIOT U MIET0YEH 1IK-5
8. Camocmoamenvnasn paboma
Nuankaropsl
TeMbl, BBIHOCHMBIE
Yacel ®opma CPC AOCTUKEHM S
HA CAaMOCTOSITEIbHYIO padoTy
KOMMETEHIIHH
6 cemecTp
Omnpenenenre PU3NKO-XUMUUECKUX CBOKCTB 72 [TonroroBka k
He(TH U raza 1ab0paTOpPHBIM
paboTtam u I1K-5
ohopmieHUE
OTYETOB
OO6mras xapakTepucTuka HepTH U rasa, 50 [ToaroroBka k K-5
cBolicTBa HeTH U HEPTEPOTYKTOB KOJUTOKBHyMY Nel
Haceimmennsie coenuaenns HeTH 50 [Toarorosxka k K-5
KOJUTOKBUYMY No2
7 cemecTp
Omnpenenenne HOTHOTO U OPOMHOTO YHCET 40 [Toarorosxka k
71a00paTOPHBIM
pabotam u ITK-5
odopmieHHE
OTYETOB
MeTo bl TOTY4YEeHUS U XUMHYECKUE 40 [ToaroToBka K
CBOICTBA YIJIeBOJOPOAOB HE(PTH 1ab0paToOpHBIM
pabotam u ITK-5
odopmiIcHHE
OTYETOB
Omnpenenenue coiep:kanus cepbl B HEQTAX 40 [ToaroToBka K
1 HeTENPOIYKTaxX 71a00paTOPHBIM
pabotam u ITK-5
odopmiieHne
OTUYETOB
Omnpenenenue coaepKaHNus MUHEPAIbHbBIX 40 [ToaroToBka K
KHCJIOT U 1esioueit 1abopaTopHBIM
pabotaMm u I1K-5
odopmiieHne
OTUYETOB
HenacelneHHble coeiMHeHust Hetu 40 IToaroToBka K I1K-5




KOJUIOKBUYMY Ne3
9 | 'erepoaroMHbIC COSAMHEHUS U 41 [TonroroBka k K-5
MUHEpaJIbHbIE KOMITIOHEHTHI He()TH KOJUTOKBUYMY Ned
8.1 Konmponwv camocmoamenvHoii pabomol
Ne HNuaukaropsl
n/n Tembl, BEIHOCHMBIC Yacol ®opma KPC JOCTHKEHMSI
HA CAaMOCTOSITeIbHYIO padoTy
KOMIIeTeHI[UH
6 cemecTp
1 | Onpenenenne HU3NKO-XUMUIECKAX CBOMCTB 5 [Tpuem
HeTH U Ta3a 1a00pPaTOPHBIX K-5
paboT u nmpoBepkKa
OTUYETOB
2 | O0mas xapakrepucTuka HepTH U Tasa, 5 [Tpuem K-5
cBolicTBa HEDTH U HEDTENPOTYKTOB KOJUJTIOKBHYMA
3 | Haceimennsle coenrnaeHust HehTH 6 [Tpuem K5
KOJJIOKBUYMa
7 ceMecTp
4 | Onpenenenue HOAHOTO U OPOMHOTO YHCEI 3 [Tpuem
1ab0paTOPHBIX
[1K-5
paboT u mpoBepKa
OTUYETOB
5 | MeTopl noMy4eHus U XUMHYECKHe 3 ITpuem
CBOMCTBA YIJIEBOJIOPOIOB HEDTH 1ab0paTOPHBIX K-5
paboT u mpoBepKa
OTYETOB
6 | Onpenenenue comepkaHusi cepbl B HEPTAX 3 [Tpuem
1 He(pTempoyKTax 1ab0paTOPHBIX K-5
paboT u mpoBepKa
OTYETOB
7 | OnpeneneHue coaepkaHuss MUHEPATbHBIX 3 [Tpuem
KHUCIIOT U LIenoYeit 1ab0pPaTOPHBIX K-5
paboT u mpoBepka
OTYETOB
8 | HenacelmeHHbIe coeqMHEHUS HEPTH 3 [Tpuem K-5
KOJUIOKBHYMa
9 | 'erepoaroMHble COEAUHEHUS U 3 [Tpuem TK-5
MUHEpaJIbHbIE KOMIOHEHTHI He(TH KOJUIOKBHYMa

9. Hcnojsb30BaHue PeiTHHTOBOI CHCTEMbI OIeHKH 3HAHUI
[Ipu oneHKe pe3yNnbTaTOB AEATEIHHOCTH O0YYAIOIMIUXCS B paMKax AUCHUILTUHBL «XUMHUS
He(TU U Tra3a» UCHOJB3YeTCsl peUTHUHTOBas cuctema. PelTHHroBas oleHka QopMupyercs Ha
OCHOBAaHHMM TEKYIIET0 U MPOMEXKYTOYHOTO KOHTpOJs. MakcumanbHOe U MHHHMMAIbHOE
KOJIMYECTBO OalUIOB MO pa3iMYHBIM BUAAM Y4eOHOW paboTel omucano B «[lomoxkeHuu o
0aIbHO-PEUTUHTOBOM CHCTEME OLIEHKH 3HAHUN CTYACHTOB M 00ECIeUeHHs KauecTBa yueOHOTO
nporeccay PI'bOY BO «KHUTVY».

OneHuBaroILIEe MEPOIIPUSTUS Koin-Bo - barer
min | max
6 cemecTp
KonTpospHas pabora 1 12 20
JlaGopatopHas paboTta 6 36 60




11. MudopmannonHo-MeTOqMIECKOE OGecTIedeHHe UCIATLIAHbI

11.1 OcHoBHas JHTEpaTypa

Ilpn m3yyennmn mucumnmmest b1.B.JIB.02.01 Xumus HebTH M rasa B KayeCTBE OCHOBHBIX

MCTOYHMKOB HHPOPMALMH PEKOMEH/IYETCS. HCIONB30BaTh CIEYIONIYIO JIUTEPATYPY:

OcHOBHBIE HCTOYHHKH HH$pOPMaLHK

Kou-Bo 3K3.

1. unkeswd, A. M. Oprauusanms MpousBoACTBa B He()TerasoXuMu-
9eCKOM KoMIuiekce PecryGmuku TarapcTan: BOIPOCH TeOpHH U
MPaKTUKU BHEAPEHHUA yIIpaBlleHIeCKuX HHHOBami / A. Y. I1lunke-
BuY, A. A. Jlybnmsa. — Kasans : KHUTY, 2015. — 212 ¢. — ISBN
978-5-7882-1834-2. — TeKCT : 31eKTPOHHBI // JIaHb : 3MEKTPOHHO-
OubnroTeynas cuctema. — URL:

T0JIb30BaTENE .

https://e.lanbook.com/book/102075.— Pesxum poctyma: mis aBTOPH3.

OBC «Jlanb»
https://e.lanbook.com/book/102075

Hoctyn ¢ moGoii TOYKM HMHTEpHET moCHe
peructpanuu ¢ IP-anpecos HXTU

2. Conoposa, H. JI. Tuapokpekur HebTAHOTO CHIPh : yaeGHOE MOCo-
6ue / H. JI. Conoposa, E. H. Yepkacona, 1. Y. Canaxos. — Ka3aHb :
KHHUTY, 2016. — 117 ¢. — ISBN 978-5-7882-2051-2. — Texkcr
9JIEKTPOHHBIH // JIaHb : SIIEKTPOHHO-GHOIMOTEUHAS CHCTEMA, —
URL: https://e.lanbook.com/book/101872.— Pesxum noctyma: wis
aBTOPM3. NIOJIb30BATENEH.

OBC «Jlanp»
https://e.lanbook.com/book/101872

Hoctyn ¢ mo6oi TOYKH MHTEPHET MOCIe
peructpanyu ¢ IP-agpecos HXTH

11.2 [lononnumenvran numepamypa

B kauectBe JAOIOJIHUTECIIBHBIX ~UCTOYHHUKOB I/IH(I)OpMa]II/II/I PEKOMEHAYETCA  HCIIOJIE30BAaTh

CJIETIOIIYIO JIATEPaTypy:

Jono/iHuTe/IbHbIE HCTOYHHKH HH(OPMALHH

KoJsi-Bo 3K3.

1. Pymsnnesa, T. A. XUMHSA B TEXHONOTHS TIPOLIECCOB BTOPHIHOM

nepepabotku HeTH : yae6HOe nocobue / T. A. Pymsnuesa, H. E.

l'anmanuy ; mon penakuueit E. A. lanunosoit. — Hanoso : UTXTY,

2019. — 108 c. — Texkcr : ameKTpoHHBIH // JIaHb : 3MeKTPOHHO-

Gubnuoreunas cucrema. — URL:

https://e.lanbook.com/book/171818. — Pexum JOCTYyIIa: JIst aBTO-
H3. TI0JIb30BATENICH.

OBC «Jlanp»
https://e.lanbook.com/book/171818.
Hoctyn ¢ mo6oif TOYKH HMHTEPHET HOCITE
peructpanuu ¢ IP-anpecos HXTHU

2. ®axpyTauHOB, P. 3. OuncTka 1 nepepaboTka HeTAHBIX (paKiHil
: yuebHoe mocobue / P. 3. ®axpytausos, H. JI. Conozosa, E. U.
Yepxacosa. — Kazanb : KHUTYVY, 2016. — 84 ¢. — ISBN 978-5-
7882-2041-3. — TeKcT : 3neKTPOHHSBIH // JIaHb : 3MeKTPOHHO-
Oubnuoteqnas cucrema. — URL:
https://e.lanbook.com/book/101884— Pexwum mocTyma: s apTOpHS.
T10JIb30BATENCH.

OBC «JlaHb)
https://e.lanbook.com/book/101884

Hoctyn ¢ mo6oli TOYKM WHTEPHET HOCIE
perucTpanuu ¢ IP-anpecos HXTH

3. Cemakuna, O. K. Manmisb! 1 anmapatsl 1is nepepaboTKy MUHe-
PANBHOTO CHIPBs : yuebHOe mocobue / O. K. Cemakmuna, JI. A. Top-
aymiko. — Tomck : TITY, 2014. — 91 ¢. — ISBN 978-5-4387-0359-
4. — TexcT : 3neKTPOHHSIH // JIaHb : 3IeKTPOHHO-6H6IHOTEYHAS CHi-
crema. — URL: https://e.lanbook.com/book/62927 . — Pexum mo-
CTyma: Uil aBTOPH3. MOJIb30BATENEH.

OBC «JlaHb»
https://e.Janbook.com/book/62927

Hoctyn ¢ mo6ol TOYKH HHTEPHET MOCIE
peructparmu ¢ IP-agpecos HXTH

11.3 Inexmponnvie ucmounuxu ungopmayuu

Ilpw w3yvennn mucrmmmnst 51.B.JIB.02.01 Xumus HedTH ¥ raza MCHOIB30BAHHIE JJIEKTPOHHBIX

HCTOYHUKOB HHGOPMAILIUH:
- OBC «JIanp» — Pexum moctyna: http:/e.lanbook.com

11.4 Coepemennvie npogheccuonanvuvie 6azvt danHwvix u UHpopmayuonHsle cnpagounsvie

cucmemaol

1. Basa nannerx PubChem [Onexrpornsiii pecype]. — Pexxum moctyma:

https://pubchem.ncbi.nlm.nih.gov, cBOGOqHBI.

2. «M3BecTHs BRICIINX y4eOHBIX 3aBenenuit. Cepus: XUMHSL ¥ XUMAYECKas TEXHOTOTHSD). — Ho-

CTyIl CBOOOJHEIN: Www.journals.isuct.ru

3. Hayunas Onextponnas bubmmorexa (HOB) - Pexwnm nocryma: http://elibrary.ru

CoraacoBano:
3aB. oTAEIOM
110 6UOIHOTEYHOMY 0OCITYKUBAHUIO

Tapacosa B.41.
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KomnokBuym 2 12 20
HUTOI'O 60 100
7 cemecTp
KonTtpospHas pabora 1 6 10
Jlaboparopuas paboTa 4 24 40
KomnokBuym 2 6 10
DK3amMeH 1 24 40
HUTOI'O 60 100

10. OueHouHble cpeACTBA AJIsl TEKYLIEr0 KOHTPOJIS YCIIeBAeMOCTH, IIPOMEKYTOYHOI
aTTecTallUM 10 UTOraM OCBOEHMS JUCIHUNINHBI

OueHouyHble CpencTBa JJiA MPOBEACHUS TEKYIIEro KOHTPOJISI  YCIEBAEMOCTH,
MPOMEXYTOYHOM aTTecTallid OOy4YalolmUXC W HMTOTOBOM (TOCYHapCTBEHHON HMTOTOBOM)
aTTecTalluul pa3pabaTbiBalOTCS COTJAacHO TNoJiokeHHo o OoHgaX OLIEHOYHBIX CpPEICTB,
paccMaTpuBalOTCS KaK COCTaBHas 4YacTh paboueid mporpamMmbl U OGOPMIISIOTCS OTIAEIHHBIM
JOKYMEHTOM.

12. MaTepuaibHO-TEXHUYECKOE o0ecnevyeHre JUCHMIIIMHBI
Peanuzanus y4eOHO#M aucuuruiMHbl TpeOyeT Hamuuus — yueOHoro kaOunera 402

«HTepaKTUBHBIN JEKIUOHHBIN 3aJ1», B TOM YHUCIIE:
Cucremnslil 6510k - Core 2 Duo E7400-Midi ATX 350;
Monnutop — Acer V193WADb WIDE 19"
[Tpoexrop — Epson EMP-X5;
MoOWIBbHBIN PYJTOHHBIN KpaH HA IITATHUBE;
Beixonx B Uatepuer — mogem De-Link DWA 110;
Habop narnsansiit nocoOuit mo 060pyI0BaHUIO 3aBOJJOB XUMUYECKOM MPOMBIIIIICHHOCTH;
CTOJIBI-TTapTHI.

Peanuzarus yaeOHON quciuiinHbl TpeOyeT Hamuuus jgadopatopuu 112 «Jlaboparopum
XUMHYECKHUX CUHTE30B»

Jlabopamopnas meodens:
BBITSDKHOM 1mikad, crout uig BecoB CB-01, cTenmnaxk Uit XUMHUYECKON MOCYAbI, CTEIUIaX s
XMUMHYECKUX PEAKTUBOB, CTOJIbI IAOOpATOPHBIE, OCTPOBHBIE J1a00PATOPHBIE CTOJIBI,
nabopaTtopHbie CTOJIBI-TYMOBI, TabOopaTOpHAas CTON-MO¥iKa, mKad 11 JOKyMEHTaluu, mKad
METAJUIMYECKUU.

Qowenabopamopnoe ooopydosanue:
muctuuatop -4, pH-metp HI 2215, Becor nabopatopusie AJ-320 CE, konbonarpearens UT-
4120, neusr mydenbhast, repmoctar HT 30-M1 JULABO Gmbx,
xonoquiapHuK Candy TSA 5143W, naboparopusiii xpomatorpad JIXM-80, ALIIT — 6
KaHaJIbHOE, TepMOIIKad, MepeMeIInBaoIee YCTPOHCTBO € PErYIMPOBAHUEM YaCTOTHI
Bpamenus [[UB2, maruutHas memanka MM-5, uamepurens-perynsatop temneparypst TPM-1 ¢
npeobpazoBarenem TepmosiekTpuueckuM XA TIIK 184-00, reneparop Bogopoaa 'BU-6,
MHUKpPOHACOC, KpUOCTAT yIJIEKUCIOTHBIN, BUcko3umeTpsl BIDK-2, BIDK-4, monocrar
nabopaTOpHBIH,

CneuuanuzuposanHvie yCHaHO6KU U CHEHObL:




- nabopatopHas yctaHoBka «[Iuponu3 yrieBogopo 0By, BKIIOYAONIAS: PEaKTOP-
MUPOJIM3Ep MPOTOYHBIH, TeYb TpyOUarTas ¢ peryastTopoM temneparypsl TPM-1, Hacoc no3atop,
KOHJIEHCATOP 2-X XOJI0BOM, IPUEMHUKHU, CUETUUK I'a3a;

- nabopaTopHas ycTaHOBKaA «Jleruapararysi CiupToOB», BKIIOYAIOLIAs: PEaKTOP
KaTaJIMTUYECKUH MPOTOYHBIH, TO3UPYIOLIee YCTPOHUCTBO, MIEUb TpyOUaTas ¢ peryisiTopom
temneparypsl TPM-1, X010AUIBbHUK IPOTOYHBIN BOJSTHOM, YTIIEKUCIOTHBIN KOHIEHCATOP,
MIPUEMHUKH, CYCTUHK Ta3a;

- nabopaTtopHas yctaHoBKa «KartanuTuueckuil KpEKUHT YIJIEBOJOPOI0BY, BKIKOYAIOIAs:
PEaKToOp KaTaTUTUIECKUN POTOYHBIHN, TO3UPYIOIIEe YCTPOUCTBO, Ie4Yb TpyOUaTas C
perymnstopoM temneparypbl TPM-1, X0101UITbHUK IPOTOYHBIN BOJSHOMN, YIICKACIOTHBIN
KOHJICHCATOP, IPUEMHUKH, CUETUHUK Ia3a;

- nabopaTtopHas yctaHoBKa «OKuakoga3Hble XUMUYECKHE CUHTE3bI», BKIIFOUAOLIAs:
71a00paTOPHBINA PEaKTOP-CMECUTEND, IEPEMELINBAIOLIEE YCTPOICTBO C PEryJIUPOBaHUEM
4acTOTHI BpalIeHUs MEIIAJIKH, 103aTOpP, TEPMOCTAT HUPKYISILIMOHHBIN, OOpaTHBII
XOJIOIUIBHUK, TPOOOOTOOPHUK.

Pabouue mecma:

- QHAIMTUYECKOE ONPEENIEHNE KOHLEHTpalUH (QYHKIMOHAIBHBIX TPYII OPraHUYeCKUX
COCIMHEHUH TUTPOMETPUUECKUM METOJOM (TMHUIETKU, OIOpETKU, TabopaTopHas mocyma);

- OIpe/ieTICHUE BS3KOCTU HE(PTENPOIYKTOB U OPraHMYECKUX BEIIECTB (BUCKO3UMETPHI
BIDK-2, repmocrar);

- ompefeNeHue TeMIepaTypbl MOMYTHEHUS He(PTEHpPOIYKTOB METOJOM «XOJOJHOTO
CTEPKHs» (KpHOCTAT, CIEIUATN3UPOBAHHOE JIA00paTOpHOE 000PYIOBAHNUE);

- XpomaTorpapuueckoe OIpe/eleHHe KOHIIEHTPAlMU CTUPOJa B PEaKIHOHHON cMecu
(xpomatorpad JIXM-80 (merextop I1N]), AILIIl, xonoHKa HacagodHas, T€HEPATOpP BOJOPOJ]A
I'BY-6, ra3oBblit 6a/UI0H — rejuii, BCIOMOraTelbHbIE MPUHAIEKHOCTH);

- XpomaTorpapuyeckoe oIpejAeseHHe aHWINHA B PEaKIMOHHOW cMmecHu (Xxpomartorpad
JIXM-80 (merexrop I1N]]), AL, komonka HacamouHasi, reHepaTop Bojopoaa ['BU-6, ra3ossrit
OaJIJIOH — reJui, BCIIOMOTaTeIbHbIE IPUHAJICKHOCTH );

- XpomaTtorpauueckoe OIpeJeleHHe KOHIIEHTpAllMM OKWUCH  TMpOoNuiieHa U
MPOTMJICHTJIUKOJII B peakImoHHON cmecu (xpomartorpad JIXM-80 (merexkrop ITNJ), AIIII,
KOJIOHKa Hacajgo4Has, reHepatop Bojopoma ['BU-6, ra30oBblid OamioH —  renui,
BCIIOMOTaTeIbHbIE TPUHAITIE)KHOCTH);

- ompeierieHue akTUBHOCTH MOHOB Boiopoa (pH-metp HI 2215, HabGop s1exkTpoioB);

- MOTEHUMOMETPUYECKOE TUTPOBAHUE - ONPEAECICHUE LIEIOYHOI'O YHCIIa B MOTOPHBIX
macnax (pH-metp HI 2215, HaGop 31eKkTpoa0B);

- HOTEHIIMOMETPUYECKOE TUTPOBAHUE - OTPENIECICHUE IEJIOYHOTO YUCa B MIPOCTBIX
nonuddupax okucu nponuieHa (pH-metp HI 2215, nabop snexkTponos);

- ompenereHUue akTUBHOCTH M KoHIeHTparuu uoHoB: H+, Li+, Na+, K+, NH4+, Ag+,
X+, NO3-, ClO4-, F-, CI-, Br-, I-, CN-, SCN-, Ca++, Ba++, Mg++, (Ca+tMg)++, Pb++, Cd++,
Cu++, Hg++, X++, CO3--, S-- (pH-metp HI 2215, HaGop 31eKTpoa0B)

- OIpeleleHHe BA3KOCTH OPraHUYeCKUX COEIMHEHUH W/WIM cMmecei (TepMocTar,
BHUCKO3UMETPHI).

13. O0pa3oBaTe/ibHbIE TEXHOJIOTHHU
B mpomecce mpoBeaeHWs — ayAMTOPHBIX  3aHSATHH  NPUMEHSIOTCS  CIEAYIOLIHE
o0Opa3oBarenbHble TeXHOJOTHH 00y4eHHUs (B MHTEPAKTUBHBIX opMax):

Pazpen Bun 3ansatus WutepakTuBHas Gpopma Yacsl
Merons! pa3encHuss KOMIIOHEHTOB
He(pTH U rasa JlexunonHoe
CM(IE)J'IH, ac(anbTeHbl, coiepKalIuecs 3aHATHE Jlexuus-becena 4
B HeDTH
Bsenenue JlaGopaTopHoe 3amuTa OTYETOB 1O 4
HenaceineHnsle coeauHeHust HehTu 3aHATUE 71a00paTOPHBIM




I'eTepoaToMHBIE COETMHEHUS U
MUHEpaJIbHbIE KOMIIOHCHTHI HEPTH

paboTaM, KpyTriblii CTOI

Beenenne

Haceimennsie coequaenus Hetu
Henacpimmennsie coeuHeHus HeTH
['eTepoaToMHBIE COETMHEHUS U
MUHEpaJIbHbIE KOMIIOHEHTHI HEPTH

[IpakTueckoe
3aHATUC

Craya KOJUIOKBUYMOB
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