MunrncTepcTBO 00pa3oBanus U Hayku Poccuiickoit denepaniu
deepaibHOE TOCYIApPCTBEHHOE OI0KETHOE 00pa3oBaTe/IbHOE YUPEIKICHUE
BBICITIIET0 00pa30BaHHUs
«Kazanckuil HanMOHAIBHBIN UCCIIeIOBATENLCKUAN TEXHOIOIMYECKUI

YHUBEPCUTET»
(®I'bOY BO KHHTY)
YTBEPXKIAIO
,,7 [Tpopexrop o YP
i A.B. bypmuctpos

P 7 2017

PABOYASS IIPOIT'PAMMA
[To pucuumummae  b.1.5.25.3 «XuMuS reTepOoLMKINYECKUX COSIUHEHUN a30Ta

CrneunajbHOCTD 18.05.01 — XumMunueckasi TEXHOJIOTMSI SHEPrOHACHIIIEHHbBIX

MaTCpHrajioB U 15691 (15071
JIIT CIICTaJIn3alln «XUMHUYECKasl TEXHOJIOT U OpTraHU4YC€CKUX COCI[I/IHGHI/II;'I asoTra»

KBanudukaiius BeITyCKHUKA NHXXEHEP

dopma o0yUeHus OYHAA

Uuctutyt, Gpaxkyabret HuxeHepHsbIi XUMHUKO-TEXHOJIOTUUECKUH,
(axkynbTeT SHEProHachIEeHHBIX MaTePUAJIOB U U3/1EIUH

Kagenpa-pazpaborunx paboueit mporpaMMal Kadenpa xumun u

TEXHOJIOTUU OPraHUYECKUX COEJUHEHUN a30Ta
Kypc, cemectp ounas popma — 4 xypce, 8 cemectp

Bupl yueOHol paboThl Yacrl SORCTHEE

€JIUHULIBI
Jlexymu 36 )
IIpakTrueckue 3aHsTUs - -
CeMuHapcKue 3aHsTUSI - -
JlabopaTopHble 3aHATHSI 36 1
CamocrositenpHas pabora 72 2
Popma aTTecTalu dK3aMeH 36 1
Bcero 180 5

Kazanp, 2017 1.
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1. I]enu oceoenus oucyunauHol

LlessitMu  OCBOCHUSI JUCIUIUIMHBI «XHUMHSI TETEPOUMKIMYECKUX COEIUHEHUM
a30Tay SIBJISIFOTCS

a) IOJIrOTOBKA BBITYCKHUKA JUIsI paOOTHl HA MPEANPUATUSIX U B OpraHU3aLMsX,
MIPOU3BOIAIINX YHEProHACHIIeHHBIe MaTepraibl (DHM);

6) popmMupoBaHue 3HAHUI O CBOMCTBAX, COCTaBe, TEXHOJIOTUU TojyueHust DHM;

B) 00ydeHHE TEXHOJOIHU IoiydeHus HOBbIX DHM, Mx mpuMeHeHue B cocraBax

HOBOI'O ITOKOJICHUSI.

2. Mecmo oucyunaunvt 6 cmpyxkmype OOIl BO

Jucuunmmna «XuMuS TeTEPOLUKINYECKAX COCJIMHEHUN a30Ta» OTHOCUTCS K
JUCLUIIMHAM crienuanu3anuu 6azoBoit yactu OOIl u Gopmupyer y CTYJIEHTOB IO
cnenuanabHocTu 18.05.01 Ha®op crnenuanbHBIX 3HAHUN U KOMIIETEHIUH, HEOOXOIUMBIX
JUISL BBIIIOJHEHUsI HAy4YHO-KUCCIIEIOBATEIbCKON U IPOU3BOJICTBEHHO-TEXHOIOTUYECKOM,
OpPraHM3alMOHHO-YIIPABICHUECKONH, MPOEKTHOM M HSKCHEPTHON IpodecCHOHATbHBIX
JESTEIIbHOCTEH.

HJuciummHa  «XuMUSL TETEPOIUKIMUECKUX COSJAMHEHUN a30Ta» u3ydaercs
cTyaentamu 1o crenuanbHocT 18.05.01 Xumuueckas TEXHOIOTUSI YHEPrOHACHIIEHHbBIX
MaTepuasoB U u3iesuii Ha 4 kypcee B 8 ceMecTpe 00yueHus.

JUis  ycnemrHoro  OCBOEHHMsSl  JUCIHUIUIMHBL  «XUMHSI  TE€TEPONUKIUICCKUX
COEJIMHEHNI a30Ta» CTyJEeHT, oOyuaromuiics o crerupanbHocT 18.05.01 Xumuueckas
TEXHOJIOTHs HHEPrOHACBIIIEHHBIX MAaTEpUAIOB M U3JIEIHI JJOJKEH OCBOUTH MaTepual
[IPEIIECTBYIONIUX JIUCIUTLINH:

a) b1.b.11 Opranuueckas XuMust

0) 51.5.25.2 Xumust sHeproHachlneHHbIX COSAMHEHNIN

B) bl1.5.25.1 TexHosorust HUCXOJHBIX TPOJYKTOB JUIS HHEPrOHACKHIMCHHBIX
MaTepHUalioB.

Jucnmmimna  «XUMHsL  TETEPOLUMKIMUECKUX COCJAMHEHHUM a30Ta»  SIBISICTCS
IPE/IIECTBYIONICH U HEOOXO0AMMA JUIsl YCIIEITHOTO YCBOCHUS TIOCIIEYIOMINX JACIIATIINH:

a) b1.5.25.8 [IpuHIUITEI CO3/1aHMsI SHEPTOHACHIINEHHBIX COSAMHEHUI.

3HaHUs, TOJYYEHHBIEC NPU U3YUYCHUU JUCIUIUIMHBI « XUMUS TETEPOIUKITNUECKUX
COCIIMHEHUI a30Ta» MOryT OBITh HCIHOJB30BAaHBI TIPU  MPOXONICHUU  IPAKTUK
(MpOU3BOJICTBEHHOW ¥ MPEJIMIUIOMHOM), HAyYHO-UCCIIEI0BATENbCKON paboThl 1
BBINIOJIHEHUM BBIITYCKHBIX KBAJIM(PUKAIMOHHBIX PAbOT IO MOATOTOBKHM CIEIIHAIUCTOB

18.05.01 Xumuueckas TEXHOJOT Ul YHEPTOHACKIIIIEHHBIX MATEPUAIIOB U U3JICIIHA.



3. Komnemenyuu obyuarouiezocs, popmupyemoie 6 pe3yibmame 0C60eHUsl
OUCUUNIUHDI

npogheccuoHanvbHo-CneYuanu3upoBanHvie KomMnemeHyuu

IICK-1.1 CIIOCOOHOCTBIO IPUMEHSATh 3HAHUSA 110 XUMUU U TEXHOJIOIMU
UH/IMBUJTyJIGHBIX M CMECEBBIX B3PhIBUATHIX MATEPUAIIOB U UX OT/IEIHHBIX KOMIIOHEHTOB
JUIS YIPAaBIEHUS TEXHOJOIMYECKUM IIPOLIECCOM, IPOTHO3UPOBAHUS U PETYJIMPOBAHMS
OCHOBHBIX OKCIUIyaTallMOHHBIX CBOMCTB, IIOCTAHOBKE 3aJay I10 MCCIEAOBAHUIO W
IPOEKTUPOBAHNIO TEXHOJIOTMH HOBBIX B3PBIBUATHIX MAaTEPUAIOB U U3JEIINI;

[ICK-1.3 roTOBHOCTBIO CHHTE3MPOBATH U HUCCIENOBATH (PUBMKO-XMMUYECKHE,
B3pBIBUATBIE M (PU3MKO-MEXaHUYECKHE CBOWCTBA WHAMBUJYAJBHBIX U CMECEBBIX

B3PLIBUATLIX MaTCpHUaIoB.

B pesynvmame oceoenusn Oucyuniunvl 00y4arouiuiics 00axiceH:

1) 3uarh:

a) XMMUIO U TEXHOJOTHIO YHEPTOHACHIIIICHHBIX COCIUHCHMUIA;

0) CTpYKTypy ¥ NPUHIIMIIEI CO3JJaHMSI TEXHOJIOTHUECKOr0 perjaMeHTa;

B) yCTPOUCTBO U MPUHIIMIIBI ACHCTBHS anliapaToB JUIsl MOJIydeHUss DM,

') IPUHLUIIBL BBIOOpa pacTBOpUTENEH, YCIOBHIA MPOBEACHUSI PEAKIIUid, METOIbI
OUMCTKH ITOJIydaeMbIiX DM.

2) YMeTh:

a) CUHTE3MPOBATh YHEPTrOHACHIIIICHHBIC BEIECTBA HA OCHOBE FETEPOLIUKIIOB;

0) opraHuzoBaTh INPOIECC IOJYYCHHUS HHEPrOHACBHIIICHHBIX COCIUHEHHN Ha
OCHOBE T'€TEPOINKIIOB;

B) BEIOUpATh ONTUMAJILHBIE YCIOBHSI BEJICHHS TEXHOJOIMYECKOT0 IpoIiecca.

3) Biaygers:

a) HaBBIKAMU pa3pabOTKM XHMMHUYECKON CXEMbI CHHTE3a, BHEIOOpOM HamboJee
YJIAQ4HOI'0 METOJIa OUUCTKU CUHTE3UPOBAHHBIX MTPOYKTOB;

0) MerozamM BeJEHUsl Ipoliecca CHHTE3a, MCKIIOUAIoNero odpa3oBaHue Opaka,
HOOOUYHBIX IIPOJLYKTOB, UCKIIIOUECHHE aBAPUMHBIX CUTYALUIA;

B) METOJAMHU pEereHepalud  pacTBOPHUTENEH, HCXOAHLIX IPOLYKTOB, HE

BCTYIIMBIIUX B pCaKIHIO, YTUIIM3AaIlUIO OTXOI0B.



4. Cmpykmypa u coodepicanue OUCUURIUHBL «XUMUA 2eMePOYUKTUYECKUX
COCOUHEHUIl A30Mma

OO1mas TPy 0eMKOCTh JIMCIUIUIMHBI COCTABIISET 5 3a4eTHHIX eAnHuL, 180 yacos.

¢ Pazngen Buasb! yueoHoi OuneHovHble
AUCUHMIIUHBI paboThI cpeacTsa sl
(B yacax) NpOoBeIeHHUA
Jlexim | Cemunap | Jlabopatop | CP | mpomeskyTOYH
? 1 (ITpakTuue HBIE C oii
S CKHe paboThI aTTecTalNu
S 3aHSTHS, 1o pasjaejam
nmabopaTtop
HbIEe
PAKTUKY
MBI )

1 | Paznen 1. 2 ’ i i KONNOKBUYM
BBoanas yactb

2 | Paznmen 2. pegepam
Xumus KOHMPOIIbHASL
¢dbypazaHoB, 2 ) i 4 paboma
IoJIy4YeHue,

—— nabopamopmas
IIPUMEHEHHE paboma

3 | Paznen 3. 1,2,5- KOHMPONbHASL
okcaauazon-N- paboma
ORCHAE] nabopamophasi
(dbypoxkcana).

Mono- u 8 2 - 4 paboma
I3aMeleHHbIe

(hypoxcaHsbI.

MeTobl

MOJTYYCHUSI.

4 | Pazpen 4. KOHMPOJIbHASL
[ ' mmoxcumsl, paboma
KoH(opMarys 8 2 ) 4 nabopamopmas
INIMOKCHMOB. paBowE

5 | Paznen 5. KOHMPONbHAA
I:;I:ZLGHCH}DOB&H 3 2 ) 4 paboma
dbypoKcaHbI.

6 | Paznexn 6. 3 5 ) 4 KOHMPOJIbHAA
DTOpAUHUTPOAI




KuJipypas3aHsl. paboma

7 | Pazpen 7. KOHMPOJIbHASL
DTOpAUHUTPOAI | paboma
KHJI(QYPOKCAHBI. 4 nabopamopHa

paboma

8 | Paznen 8. KOHMPOJIbHASL
[Tupuasun- paboma
N,N'-110oKCH B 4
— Kak
KOMITOHEHTBI
K.

9 | Pazpmen 9. KOHMPOJIbHASL
XuMust . paboma
MTUPUIUHOB.

10 | Pazmexn 10. KOHMPOJIbHASL
[Tupummbr — paboma
FAd L H bl nabopamopnas
CUHTOHBI JIJIsI 16 paboma
CUHTE3a
DHEProHachIIleH
HBIX
MarepraoB

11| Paznen 11. KOHMPONbHAA
Xumust 4 paboma
MMH1a30JI0B.

12 | Pazgen 12. KOHMPONbHASL
Mmutazon — kax paboma
HCXOIHOE
coeJIMHeHUEe IS 4
CUHTe3a
DHEProHaCHIIIEeH
HBIX BEIIIeCTB

13 | Pazmexn 13. KOHMPOLbHAA
Tpuazosner — kak paboma
KOMITOHEHTBI naGopamopnas
DHEPreTUYECKUX ot paboma
KOHJICHCUPOBaH
HBIX CUCTEM
(OKC).

14 | Paznen 14. 4 KOHMPONbHASA
TeTrpazoJsl. paboma
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15 | Pazmen 15. 4 KOHMPONbHAS
Kapxkachsie paboma
COCJIMHEHUS —

Kax 8 2 - -
IMOTEHIIMAJIbHbIE

KOMITOHEHTBI

MBC u CTPT.

16 | Paznen 16. 4 KOHMPONbHASA
ITupazossl — Kak 2 1 i i paboma
KOMITOHEHTBI
OKC.

17 | Paznen 17. 4 KOHMPOJIbHAA
[ TupumMuguHb — ] ) ) i paboma
KOMITOHEHTBI
OKC

18 | Pazpmen 18. - KOHMpPONbHAS
ABETUIUHBI. 8 2. B ) paboma

dopma aTTecTanuu 9K3aMEH

5. Cooepircanue 1eKYUOHHBIX 3AHAMUIL O MEMAM.
No Pasznen Tema aexuunonnoro | Kparkoe dopmupye
n/- amcuuniuebl | Yac | 3ansTus coJepikaHue MbIe
I bI KOMIIETEeHI|
Hu
Pazpmen 1. Tema 1. Benenue B | [Ipenmer u IICK-1.1,
BBopanast yacth JIUCLIUATIIAHY . 3a/lauv Kypca. IICK-1.3
| “H OcHoBHbIE MOHATUS. | OTIUYUTEIbHbIE
Knaccudukanmsi. 0COOEHHOCTH
Homenknarypa. reTePOIUKINIECK
UX COeMHEHUM.
Paznen 2. Tema 2. Xumus dypa3zansr (1,2,5- | TICK-1.1,
Xumust ¢dypazaHoB, okcu-auazonsl). | IICK-1.3
¢dbypazaHos, MoJIydeHue, MeTtopapl
NoJIy4eHue, CBOMCTBA, MOJTyYeHUsI
5 CBOMCTBA, 5 pUMEHEeHUe (bypaSaHOIi,
IIpUMEHEHNE KHCJIOTHBIN U
1IEJTOUYHOM
KaTaiaus,
MeXaHU3Mbl
LM KJIU3AIAN
3 Paznen 3. 5. Tema 3. 1,2,5- MeTtonpbl [1CK-1.1,
1,2,5- okcasiazoli-N- MOJIyYCHUSI I[1CK-1.3




okcajinazoi-N- okcuibl (hypokcana). | MOHO3aMEILIEHHBI
OKCH/IbI MoHo- u X ¥
(¢pypoxcana). JIM3aMelleHHbIe JM3aMELEHHbBIX
Momuo- u dypoxcansl. MeTopl | (ypOKCaHOB,
JIA3aMelIEHHbI MOJTyYEeHHUSI. coJlepaKaIlnX
e (PypOKCaHBbI. SHEPrOHACHIIIEHH
Meronsl b€ 3aMECTUTENN
MOJTyYEHUSI.
Paznen 4. Tema 4. I nmokcumsl, | MeTo bl IICK-1.1,
['mruoxkcumel, KoH(opMarus MOJIyYEHUS IICK-1.3
KOH(opMaIus TJIMOKCUMOB IJIMOKCUMOB,
[JIMOKCUMOB. KOH(pOpMAaIs
IJIMOKCUMOB,
yCTaHOBJICHHE
CTPYKTYPBI
Paznen 5. Tema 5. MeTonnl T1ICK-1.1,
Konnencupona KonnencupoBaHHbIe | MOJy4YeHUS, I1CK-1.3
HHBIE (GypoxcaHbl. HOMEHKJIATypa,
(bypoKcaHsbI. CBOICTBA,
IpUMEHEHHe
Pazpen 6. Tema 6. MeTtobl TICK-1.1,
dTopauHUTpOA OTOPAUHUTPOAIKUI | MOJYUCHUS I1CK-1.3
JTKWI(ypa3aHsbl bypazaHsbl. (TOpAMHUTPOAIIK
niI(ypazaHoB Ha
OCHOBE
GTOopIUHUTpOAITK
WJIKETOHOB,
peaxuuu
HUTPO3UPOBAHMUSI
KETOHOB,
OKCUMHUPOBaHUE
a_
OKCUMHHOKETOHO
B
Paznen 7. Tema 7. ITonyuenue ICK-1.1,
DTOpIUHUTPOA @ropaunutpoankun | propaunuTpoank | [ICK-1.3
axundypokcan (bypOKCcaHBI. WI(QYpPOKCAHOB
Bl. OKHUCJICHUEM
COOTBETCTBYIOIIN
X TIIMOKCUMOB,
BapUaHTBI
[UKITU3YIOLIUX
areHTOB
Paznen 8. Tema 8. Ilupunazun- | Merojbl I'CK-1.1,




[Tnpunazun- N,N'-1uoKkcuapl — KaKk | OJy4YeHusd, T[ICK-1.3
N,N'- koMnoueHTsl DKC. MeXaHU3MBbI
JIMOKCHIBI — peakiuy,
KaK IIpUMEHEHNE
KOMIIOHEHTHI CHHTE3UPOBAHHBI
OKC. X TIPOJIYKTOB
Paznen 9. Tema 9. Xumust Peaxkrimonnas IICK-1.1,
Xumust MAPUIUHOB. CITOCOOHOCTH IICK-1.3
MUPUJIUHOB. TTUPUANHOB B
peakuusx
HUTPOBAHMUSI.
HutpoBanue
aJIKAJI3aMeIneHH
9 BIX TTUPUJIUHOB.
HurtpoBanue
THAPOKCUTTUPUIU
HOB.
HuTponpoussoaH
ble TUPUIUHOB —
KaK B3phIBUATHIE
BeIleCTBA.
Paznen 10. Tema 10. ITupununsr | JlekapcrBennsle | IICK-1.1,
[Tupugusbl — — yJladyHble CHHTOHBI | CyOCTaHIIUH, IICK-1.3
yaaqHble JUISI CUHTE3a cojepxalue B
CHUHTOHBI JIJIsI JIEKapCTBEHHBIX MOJIeKYyJie
CHUHTE3a npernaparon TTUPUAUHOBBIE
9HEProHaCHIIIEe (¢parmMeHThl,
HHBIX npenaparsbl
10 | maTepuaion IIPOTUBOTYOEPKY
JIE3HOTO
JIeMCTBUS,
cepleyHble
npenaparsl,
IIPOTUBOOJIACTOM
HBIE MperapaThbl 1
T.JI.
Pazngen 11. Tema 11. Xumus Peakimonnast IICK-1.1,
XumMus MUMUJ1a30JI0B CII0COOHOCTH IICK-1.3
HMHJ1a30JI0B. MMUJ1a30JI0B B
1 peaxuusx
HUTPOBAHUSI.
Paznuuneie
CIIOCOOBI
BBEJICHUS




HUTPOTPYIIIIEI B

HMHIA30JIbHOE
AJ1pO.
Paznen 12. Tema 12. Umunazon | JlekapcTBeHHBIE I1CK-1.1,
munaszon — — KaK UCXOJIHOE cyOcTaHIuu, TICK-1.3
KaK UCXOHOE COeIUHEHHUE JIJIsI cozepiKallye
|9 | coenumenue CHHTE3a MMUJ1a30JIbHbIE
JUISI CHHTE3a OHOJIOTHYECKHU 3aMECTHUTENH,
SHEProHaCHIIIEe AKTHUBHBIX BEIIIECTB TeparneBTUIecKast
HHBIX BEIIECTB AKTUBHOCTB DTHX
COCJIMHEHMH.
Pazpen 13. Tema 13. Tpuazonsr | Homenxmarypa, | IICK-1.1,
Tpuazoiibl — — KaK KOMIIOHEHTBI METO/IbI IICK-1.3
Kak DHEPreTUYECKUX NIOJIyYEHUSI,
KOMITOHEHTBI KOHJICHCUPOBAHHBIX | MPAaKTHIECKOE
13 | sHepreTuyecku cuctem (OKC). IIpUMEHEHHE,
X OCHOBHBIE
KOH/JIEHCUPOBa MpeJ/ICTaBUTENH
HHBIX CUCTEM
(DKC).
Paznen 14. Tema 14. Tetpazosbl. | MeTozsl ICK-1.1,
14 nonyquHﬂ, IICK-1.3
CBOICTBA,
IIpUMEHEeHHUE
Paznen 15. Tema 15. Kapkacusie | O6uue ceenenust | ITICK-1.1,
Kapkacubie COEMHEHUS — KaK 0 KapKacCHbIX I1CK-1.3
COETUHEHMUS] — MOTEHIINAIbHBIE COEJIMHEHMSIX, UX
KakK komrioneHTsl MBC u | cBOlicTBa,
[IOTEHUUATbHBI CTPT. EPCIIEKTHUBBI
15| e KOMITOHEHTEI [IPUMEHEHHUS B
MBC u CTPT. KayecTBe
BBICOKOAHEPTeTHY
ECKHUX
coeJUHEHUN
(HNiW, CL-20)
Paznein 16. Tema 16. Ilupazonbl | Homenkiarypa, I1CK-1.1,
[Tupazonbr — — KaK KOMITOHEHTBI METO/IbI IICK-1.3
16 | kax OKC. MOJIyYEeHUsI,
KOMITOHEHTBI CBOICTBa,
OKC. IpUMEHEHUe
Pasnen 17. Tema 17. MeToibl I1CK-1.1,
17 [ TupumMuaHbI [ TupumMuIHBI — MOJTyYEHHUSI I1CK-1.3
— KOMITOHEHTBI komnoHeHTsl DKC. HUTpPO3aMeEIeHH
OKC. BIX

10




MUPUMUJAHOB,
CBOMCTBA,
IIpUMEHEHUE

Paznen 18. Tema 18. 1,3,3- IICK-1.1,
A3eTUIUHBI. A3ETUIUHBL. tpunutpoazetuau | [ICK-1.3
H (THA3)
IIEPCIIEKTUBHOE
miaBkoe BB,
METO/1bI
OJIyYeHus,
CBONCTBA.

18 2

6. Cooeporcanue ceMunHapckux, RPaAKMUYECKUX 3auamuii (1a6opamoprozo

RPAKMUKyMa)

Y4eOHBIM IJIaHOM ITOJIOTOBKH CIELMAIMCTOB 1O crenuaibHocTd 18.05.01
XuMHUUecKas TEXHOJIOTHsS SHEPrOHACBIIICHHBIX MATEPHANOB W M3IEJHMHA 110
JUCHUIITIMHE  «XHMHSI  TETepPOIMKINYECKUX  COEeIMHEHHMHM  a3oTa»  He
IIPELyCMOTPEHBI IPAKTUYECKUE 3aHSITHSI.

7. Cooeporcanue 1abopamopHvix 3aHAMUIL
Llens npoBeneHus: J1aOOPATOPHBIX 3aHITHM — OCBOEHHE JIEKIMOHHOI'O
MaTepuaa, Kacarollerocss OCHOBHBIX TeM AUCLUIUIMHBI, a Takke IMproOpeTeHue
CTYACHTAMH  HABLIKOB, CBA3aHHBIX C [IOJYYEHHEM TI'e€TePOLMKIHUECKUX
COCJIMHEHHI C HOBBIMH CBOMCTBAaMH, a TaK)Xe BBIPaOOTKAa YMEHHU M IPUEMOB

O6pa6OTKH ITOJIy4a€MbIX OKCIICPUMEHTAJIbHBIX TaHHBIX.

HaunmenoBan dopmupye
Ne Paszpgen Yacwr ue Kpatkoe Mble
n/m| JUCHUNIHHBI JlabopaTopHo coep:kaHue KOMIIeTeH1
i paboThbl HH
HMuctpykTax mo
TEXHUKE
0e30MmacHOCTH.
Lenu u 3agaumn
Paznen 1. BBognoe MIPOBEACHUS IN1CK-1.1,
1 4
BBojnas yacts 3aHsATHE J1a060paTOPHBIX [1CK-1.3

pabor.
OTtnuuuTenbHble
0COOEHHOCTH
reTePOLMKINIECK

11

]



UX COEJUHEHUN.

Paznen 3. 1,2,5-
oKcaana3os-N-
OKCHIBI
(pypoxcana).
Momno- n
JU3aMelleHHbIe
(hypOoKcaHBI.
MeTtobl
MIOJTyUCHHUSI.

(1—unr)

Cunres
JuaMuHo(dypas
aHa

N3yuenue
LUKITU3aIH
Juanerara
JIAaMUHOTJIMOKCUM
a B IPUCYTCTBUH
LIEJIOYH.

[ICK-1.1,
IICK-1.3

Paznen 4.
['nmuoxkcuMBl,
KoH(popMaIus
IJIMOKCHMOB.

(2-
UHT)

Cunres
MJIMOKCUMA

N3yuenue
peakiuu
OKCHJINPOBaHHMS
TJIMOKCAJIsS
T'MIPOKCUIIAMUHOM
B [IPUCYTCTBUH
KOH.

[1CK-1.1,
[ICK-1.3

(2-
UHT)

Cunres
aualerara
CJIMOKCUMA

N3yuenue
peakuuu
aAlMIIMPOBAHUSI
IJIMOKCHMa
YKCYCHBIM
AHTUJPHUIOM.

I1ICK-1.1,
[ICK-1.3

Paznen 5.
KonnencupoBanu
bi€ ()ypOKCaHBI.

(2-
WHT)

Cunres
Oenszodypoxca
Ha

Nzyuenue
peaxkuuu
LUKJIU3AI[UH OPTO-
HUTPOAHUITMHA B
O6eH3odypokcan

IICK-1.1,
IICK-1.3

(2-
I/;IHT)

HutpoBanue
6enzodypokca
Ha

N3yuenue
peakiuu
HUTPOBAHUSI
6eH3odypokcana
KOHLIEHTPUPOBAHH
OH a30THOMU
KUCJIOTOM.
N3yuenue
BIIMSTHUST MOAYJISI
HUTPYIOLIEH
cMecH,
TeMIIepaTyphbI
peakiuu u
BpEeMeHU
BBIJICPKKU Ha
BBIXOJ] TTPOJTYKTA.

IICK-1.1,
[1CK-1.3
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Paznen 12. 4 |Cunres Nzyuenue IICK-1.1,
Nmupazon —kak | (2— |HUTPOUMHIA30 |peaKIUuu IICK-1.3
HCXO/THOE UHT) |JIOB HUTPOBAHUS
5 |coenmHenue ns UMUA30JI0B
CUHTe3a pa3IMYHBIMU
SHEProHaChIIEHH HUTPYIOILUMHU
BIX BEIECTB CMECSIMU.
4  |Cunre3 Nzyuenue IICK-1.1,
(2 - |rpumazosiona-5 |BzammopeiictBus |IICK-1.3
unt) |[(1,2,4- COJISTHOKHCIIOT'O
TpHUa30JI-5- cemukapOasuia B
Paznen 13. P P A
OHA) IIPUCYTCTBUU
Tpuazosnbl — Kak i
MypaBbUHOM
KOMITOHEHTbI
6 |oHepreTuuecKux =
Ay — 4 |Cunres 3- Nsyyenue IICK-1.1,
p (2— |mutpol,2,4-  |peaknuu IICK-1.3
BIX CUCTEM
UHT) |TpHa30J-5-0Ha |HUTPOBAHHMSI
(BKC).
(NTO) TpUa30JI0Ha-5
a30THOW KUCIIOTOU
Pa3IUIHBIX
KOHLIEHTpAaLM.

JlaGopartopublie paboThl MPOBOASATCS B MOMELIEHUSIX yYeOHBIX JTabopaTopuii

cunresa xkadenpsl XTOCA M-255, M-260 ¢ ucnonszoBanueM o011ea1abopaTopHOro

U CIIELIMAJIBHOIO 000pY/I0BaHUH.

8. Camocmosmenvnan paboma cmyoenma

Ne |Templ,  BelHOcHMBIe — Ha|Yacel |[Popma CPC Dopmupyemble
/I |CaMOCTOSITENIbHYIO paboTy KOMITETSHITUN
1 |Tema 1. BBognuas uacte.| - |M3yuenue I1CK-1.1,
DHeproHachlIeHHbIE PEKOMEHyeMOM IICK-1.3

COEJIMHEHMUS, OCHOBHBIE JATEepaTypsl W CalTOB
MOHSITHUSI, CBOICTBA, CeTH Wurepuera.
IpUMEHEHHE Hanucanue pedepara

2 |Tema 2.| 4 |W3yueHue [ICK-1.1,
DHeproHachlleHHbIE JIOIIOJTHUATEIILHOMN IICK-1.3
(bypoxcansl, METO/IbI JUTEpaTyphl, HANUCAHHE
[OJIydyeHusi, KoH(popMaIuu pedepara
TJIMOKCUMOB

3 |Tema 3.| 4 |IIpopaborka wmarepumana| IICK-1.1,
dypoxcankapOoHOBasI u JIEKLHH, u3ydeHue [ICK-1.3
dypoxcanukapOoHOBas JIOTIOJTHUTETLHOM
KHUCJIOTHI, METO/IbI JUTEPATYPBI
MOJIyYCHHUSI,  XUMHYECKHE

13




CBOMCTBA

4 |Tema 4./ 4 |MzyueHue [ICK-1.1,
DHEeProHachIlIEHHbIE JIOTIOJIHUTEJIBHOTO [ICK-1.3
dypazaHsl, METO/IbI Marepuaia IO  TeMe,

IOJIy4Y€HUs], CBOMCTBA HarucaHue pedepara

5 |Tema 5. Bununaneneie| 4 |M3yuenne o63opoB mno| ITICK-1.1,
TITMOKCUMBI — TeMe, npopaboTrka IICK-1.3
MOJYIPOAYKTBl B CHHTE3E KOHCIIEKTOB JIEKI[UI
(dypokcaHoB U (pypa3aHOB.

M3oMepust TIIMOKCUMOB

6 |Tema 6. Mexanuzm| 4 |IIpopaborka IICK-1.1,
LUKJIM3allUH TJIMOKCHUMOB B JOTNIOJTHUTEIbHON I[ICK-1.3
¢dypazanbl. KucrnoTHbll U JIMTepaTypbl, HAIUCAHUE
OCHOBHOM KaTaJln3 pedepara

7 |Tema 7. Mexanuzm| 4 |M3yueHue [ICK-1.1,
[MUKJIM3AaIlUA TJIMOKCUMOB B JOTNOJIHATEILHOU I[1CK-1.3
(dypazanbl. KucnoTHeii u JUTepaTypsl 10 TeMe
OCHOBHOU Karaju3

8 |Tema 8. Xumwmsi| 4 |[Ipopabotka [ICK-1.1,
HUTPOIUPUIUHOB, KOHCIIEKTOB JICKLIUH, [ICK-1.3
HM30MEpHsI HUTPOITUPUAUHOB YTeHUE

JIOTIOJTHUTENbHOMN
JuTeparypa

9 |Tema 9. HurtpoBanue| - |M3yueHue [ICK-1.1,
usomepoB nupuauHa -OH, JOTIOJIHUTEJIbHOM IICK-1.3
NH,, NO,- 3amelieHHbIX JIATEPATYPBI.

Hanucanue pedepara

10 |Tema 10.] 16 |Yrenue o630poB mo| ITICK-1.1,
DHeproHachlIlleHHbIE TeMe, npopaboTka IICK-1.3
MAPUJIUHBIL, MoJly4eHue, KOHCIIEKTOB JIEKIIU
CBOMCTBA, IPUMEHEHUE

11 |Tema 11.] 4 |YcBoenne  marepuana| IICK-I1.1,
DHeproHachleHHbIe JIEKIIUN. HarucaHue I1CK-1.3
UMU1a30JIbI, METO/IbI pedepata
I10JIyY€HUsl, CBOMCTBA

12 |Tema 12. CrocoOni| 4 |Yrenue INCK-1.1,
BBEJICHUSI HUTPOrPYyNmn B JIOTIOJTHUTETbHON [ICK-1.3
MMU/1a30JIbHOE SIJIPO JIUTepaTypbl, 0030p

JKYypHAJIBHBIX CTaTeH

13 |Tema 13.| 4 |IIpopabotka [ICK-1.1,
[TonuuuTpOUMHU1a30518bI, KOHCIIEKTOB JIeKIUH, IICK-1.3
CUHTE3, CBOICTBA, YTeHUE
MpUMEHEHHE JIOTIOJTHUTEIHLHON

JUTEepaTyphbl
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14 |Tema 14. Peakuuu 4 |IlpopaboTtka [ICK-1.1,
JUHUTPOUMUA30JI0B JIATEPATYPHI 110 TEME [1CK-1.3
15 | Tema 15. KapkacHsie 4  |M3yuenume o630pa mno| TICK-1.1,
coenunenus [ HMB, - |Teme, HaIllMcaHue I1CK-1.3
OKTaHUTPOKYOaH U T. [I. pedepara
Pasnen 16. ITupazonsl — kak| 4 |IIpopabotka
xomMnoHeHTsl DKC. KOHCIIEKTOB JIEKIUH,
YTeHUE
JIOTIOJIHUTEIILHOMN
JIUTEPaTypPhl
Paznen 17. [Mupumunuasr —| 4 |[IpopaboTka
xoMItoHeHTbI DKC KOHCITEKTOB JIEKLIMH,
YTeHUE
JIOIIOJIHUTEIILHOMN
JUTEPATYPbI
Paznen 18. AzeruauHsl. - |IIpopabotka
KOHCIIEKTOB JIEKIUH,
YTEHUE
JIOTIOJTHUTEILHOU
JUTEpaTyphl

9. Hcnonv3oeanue peitmunzo60i cucmemol OUeHKU 3HaAHu.

ITpu oueHke pe3yJsIbTATOB AESTEIBHOCTH CTYAEHTOB B paMKaxX IUCLMUIUINHBI
«XUMHS TETEePOLMKINYECKUX COEIMHEHUN a30Ta» MWCIIOIb3yeTCs PEUTUHIOBas
cucrema. PeiiTuHroBast oneHka (opMUpyeTcssi Ha OCHOBAHUM TEKyLIEro U
MPOMEXYTOYHOIO KOHTPOJIsI. MaKkcuMalibHOE ¥ MUHUMAaJIbHOE KOJIMYECTBO OaljIoB
M0 pa3IMYHBIM BUJIaM y4yeOHOH pabOThl ONKCAHO B TOJOXXEHUU O PEUTUHIOBOM
cucteme «llonmoxxenust o OaNILHO-PEUTUHIOBOM CHCTEME OLEHKM 3HAHUU U
obecrieyeHust kauecTa yueOHOro mpoiiecca». MakcuMallbHbld PEUTUHT CTyIEHTa
— 100 6aoB: 60 0amIOB MOXKHO TOJIYUUTh 3a TeKyIlyto pabory B cemectpe, a 40
OaJIJIOB — 33 OTBETHI HA HK3aMEHE.

Pelituar crygeHTta 3a osk3ameH — 40 OamnoB MakcumanbHO U 24
MUHUMaTbHO. Eciv Ha 5K3aMeHe cTyleHT HaOpan MeHee 24 0amioB, OTBET
CUMTAeTCS HEYI0BJIETBOPUTEIbHBIM (pK3amMeHalMOHHAas COCTaBJISIFOLLAs
IPUPABHUBAETCSl HYJII0), 9TOM Cliydae CTyAeHT B ycraHoBieHHom B KHUTY

I[opsAaaKe 00s13aH nepecaaTtb 5K3aMEH.
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HpI/I HN3YyYCHUU yKa3aHHOI7'I JUCHHUIIIMHBI IIPpEAYyCMATPUBACTCsI BBIIIOJHEHUC

2-X KOHTPOJILHBIX paboT, 36 4acoB JIaOOpaTOPHBIX 3aHATUH, HalTMCaHUsI pedepaTa,

clauu KOJIJIOKBHYMaA, NPUHATHE YyHaCTHUS B 18- yacoBbBIX JJIEKIIMOHHBIX 3aHATHAX,

M B 72 4acax caMOCTOSITeJIbHOM pabOThl.

3a oTH KOHTPOJIbHBIE TOYKH O6yanOLHHIZCH MOXET IOJIYYUTb MUHUMAJIbHOC

¥ MaKCUMaJbHOE KOJIMYeCTBO OAJIJIOB (CM. TabuILy).

Ouenounole cpeocmea Kon-60 | Min, bannos Max, 6annos
Konnokeuym 1 2 4
Jabopamopnas paboma 9 18(9x2) 36(9x4)
Pegpepam 1 6 8
Koumponvnasn 2 10 12
IK3amen 1 24 40

Hmozo: 14 60 100

Hepecuem peiimunza ¢ mpaduyuonnyio oyenKy
OyeHKa Umoeosas cymma 6annoe
OmauyHo (5) 87-100
Xopowo (4) 73-86
YdosnemeopumesnobHo (3) 60-72
HeydosnemeopumesnbHo (2) Husce 60
Ouenka Hrorosasi cymma 6aJ1i1oB Onenka (ECTS)
S (OTIMYHO) 87-100 A (OTJINYHO)
83-86 B (oueHb X0opoIo)
4 (xoporo) 78-82 C (xopor1o)
74-77
63-73 D (yZ10BJIETBOPUTEIHHO)
X -
(FROBIETHOPHTENERC) 60-67 E (mocpeicTBEHHO)

2 (HeYIOBJIETBOPUTEIIHHO),
(HE 3a4TEHO)

Hwxe 60 0asa

I (Hey1OBJIETBOPUTEIILHO)
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10. Hngpopmayuonno-memoouyeckoe obecneuenue Oucyuniunvl

10.1 Ocnognas numepamypa

llpn w3ydeHun AUCUMIUTMHBI «XHUMHS TETEPOLMKIMYECKHX COEAMHEHHIA

asora»

UCMOJIb30RATH CJIEYIOLLYIO JIMTEPATYPY:

B KAUCCTBC OCHOBHBIX MCTOYHUKOB HHq)OpMaL[HH PECKOMEHAOYETCA

OCHOBHBIE UCTOUHHKH UH(OPMALUN

KonuuecTBo 5k3eMIisipos

1. [Mapann I'. T1. Xumus sHeproeMinx 160  »k3. B YHUI]
coequnenuit. Knura 1. Hutponpoussonusie KHUTY

APOMATHYCCKUX M aTM(PATHUECKUX YIIIEBOAOPOAOB:

yue6H. mocobue/ I'. T1. Ilapann, U. ®. Gansaxos. -

Kazanp, KI'TVY, 2009 r. -352c¢.

2. [Hapaun I'. T1. Xumus sHeproeMrux 160  »5x3. B YHHII
coenunenuit. Knura 2. N-, O- HUTpOocoeiMHeHus, KHUTY

(bypoxcansl, (pypaszansl, a3uabl, auazacoeuenus/ I .

I1. [llapuun, U. ®. dansxos. Kazans, KI'TY, 2011 r.-

377c.

3. Kocrouko A.B. Ilopoxa, pakernbie Toumaun | 101 sx3. B VHHUI]
ux cBorcraa / A.B.Kocrouko, 5.M.Kaz6an — Kazans, | KHUTY

KHUTY, 2014 .-309¢.

10.2. Jonoanumenvnas numepamypa

B kauectBe AOIMOJTHUTCIBHBIX HWCTOUHUKOB HH(bOpMaL[I/II/I PCKOMECHOYETCS

UCIOJIb30BATh CJIEAYIOILYIO IUTEPATYPY:

JlononuuTenbHble HCTOUHMKH MH(POPMALIN

KonnuecTBo sx3emMIuisipos

1. Kocrouko A.B. Crabunuzaums

HUTPOLEIITIOJIO3HBIX TOPOox0oB / A.B.KocTouko. —
Kazaus, KHUTY, 2013. -184c.

59k3. B YHUIL] KHUTY

2. 3unoBbeB B.M. Bricokosnepretuuecke
M1aCTU(PUKATOPBI CMECEBBIX U OAJUTHCTUTHDIX

TBEPBIX PAKETHBIX TOIUIUB [CIPABOYHMK] /
B.M.3unoBbeB / - [lepmb, uza-so [1I'TY, 2010. -152¢.

1 5x3. B YHUL] KHUTY

3. IHapuun I'.I1., ®ansxos UW.O. Baenenue B
TCXHOJIOTHMIO  9HEPrOHACBILIEHHBIX  MaTEPHUAIOB.
Kazanpb, KI'TVY, 2005. - 395 ¢

192 5k3. VHUL[, KHUTY

10. 3 dnexmponnvie ucmounuku ungopmayuu

IIpn wm3yueHun aUCLUATUIMHEBL

B Ka4Y€CTBE DJICKTPOHHBLIX WCTOYHUKOB

HH(bOpMaI_[HI/l PCKOMEHAYETCS UCIIOJIb30BATH CIICAYIOIIUE UCTOUHUKH.

1. 9bC Znanium.com. — Pesxum noctyna: http://znanium.com

2. 9bC Knura®ona. — Pexxum nocryna: www.knigafund.ru




3. ObC bubnuokommiexrarop. — Pexxum nocryna:

http://www.bibliocomplectator.ru

4. ObC Jlans. — Pexxum nocryna: https://e.lanbook.com

5. OBC VuusepcanbHas 6ubnuorexa Omaiin. — Pexcum JOCTyma:

http://www .biblioclub.ru/

6. ObC bubnuotex. — Pexum nocryna: https:/knitu.bibliotech.ru/

7. ObC Koncynbrant crynenta. — Pexum nocryna: hitp:/www studentlibrary ru/
8. ObC PYKOHT. — Pexxum moctyna: http://rucont ru/
9. 9BC «IPRbooks» — Pexwum noctyna http://www.iprbookshop.ru

10. Hayunas Onexrponnas bubnuorexa (PYHIB). — Pexum JOCTyTa:
http://elibrary.ru

11. Dnexrponnas 6Gudnuorexa YHUI] KHUTY. - Pesxum JIOCTyma:;
http://ft kstu.ru/ft
12. Dnexrponnsiii katanor YHUL] KHUTY. — Pexum JocTyna:

http://ruslan kstu.ru
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11. Mamepuanvno-mexnuyueckoe obecneuenue OUCUUNIUHDI.

1. Jlekyuonnovle 3anamus:

a. KOMIUIEKT DJIEKTPOHHBIX ITPE3EHTaLAi/C1aii10B,

b. aymuTOpHs, OCHALIEHHAS IPE3CHTAMOHHON TEXHUKOH (IIPOEKTOP, IKpaH, HETOYK).

c. Tekcrsl nexuuil.

2. Jlabopamopnuvie padomol

Yuebusle naboparopun cunresa M3-255, M3-260 xadenper XTOCA ocHarieHHbIC
ceyronmmM o6opyaosanuem: mkad Bormspkuoi YJIH-7, Bech anekrponnsie AnD EJ-300,
Bechl Jaboparopusie BJI-210 ¢ rupeit 200 r, 251eKTpoOHArpeBaTebHbIe TPUOOPLI, TPEXropIiast
koyiba Ha 100 My, oOpaTHBIM XOJOAWIBHHUK, TEPMOMETD, MeEHIajika M DJIEKTPOMOTOD,
CTEeKJISIHHBIN cTakad Ha 150 mut, BopoHka broxuepa u konba bynsena, XAMHYCCKUEC PEAKTUBBI,
pPacTBOPUTEIIN.

3. Ilpouee

a. paboyee MeCTO TpernojaBaress, OCHAIIEHHOE KOMITBIOTEPOM € JIOCTYIIOM B
NurepHer;

b. paGoune MecTa CTYJICHTOB, OCHAIICHHBIE KOMIIBIOTEPAMHU C JIOCTYIIOM B IHTEpHET,
npeHa3HaueHHbIC Ui PabOThI B DJIEKTPOHHOM 00pa3oBaTe/IbHOM cpejie.

13. Obpazosamenvnvie mexnoiozuu

B y4eGHOM MpoIecce UCIONB3YeTCsl COUeTaHHe TPAJUIHOHHBIX (OPM IPOBEJICHUSI
3QHATHIA: JIEKIMIA ¢ UCIIOJIF30BAHUEM KOMITLIOTEPHBIX IPE3EHTAINH, 1a00paTOpHBIX padboT B
TPaAULIMOHHON popwme, ¥ UHHOBAIIMOHHBIX  00pa3oBaTEJNbHBIX  TEXHOJOIHI,
OCHOBBIBAIONIMXCS HA HPUHIMIE TPOPECCHOHAIBHON HANpaBIEHHOCTH OOydeHHs W
IPENONIAraroIiX UCIOAb30BaHIE aKTUBHBIX U MHTEPAKTUBHBIX METOJ0B U (hOpM 00yUeHuUs,
TaKMUX Kak:

- METOJ  MNpOOJEMHOro  HM3JIOKEHMsI  yuyeOHOro  marepuaja Ha  JICKIUH,
[peIoIaralouii  MOCTAHOBKY —IperojaBaTesieM NpoOJIEMHBIX BOIPOCOB W 3a7a4d U
MOCJIeIyIOIIee UX PEHICHUE HA OCHOBAHUM CPABHEHMS PA3JIIMYHBIX ITOAXO0JI0B;

- jaboparopHble pabOTBl € AJIEMEHTAMU HAyYHOI'O HCCIIEJOBAHHS M PCIICHUEM
NpOOJIEMHBIX 3aj[a4 ¢ IMOCIEAYIOMIUM O00CYXKICHUEM Pe3yJIbTaTOB PadOTHI CTYJACHYCCKUX
UCCIIEI0BATEIBCKUX YUEOHBIX TIOATPYIIIL;

- METOJ aHAJIN3a PEANTLHBIX CUTYAIMiA TIPH BBHITTIOJIHEHUHU JIJA0OPATOPHBIX PaboT.

Y IebHBINA BEC 3aHATUI, IPOBOAMMBIX B MHTEPAKTUBHBIX (Gopmax, cocrapiser 20,83 %, uto

cocTaBisieT 15 yacoB ay IMTOPHOTO BPEMEHH.
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JlucT mepeyTBepKAeHUs1 paboyei mporpamMmbl

Pabouas  mporpaMmma IO mucnmmae  5.1.5.25.3 «X MU
reTepOMKITAYECKAX COSNMMHEHNH a30Tay NEPECMOTPeHA Ha 3aCCHaHHH Kxageapst

XYUMHH ¥ TEXHOJIOTUH OPraHuveCKux COCIII/IHGHI/Iﬁ asoTa

Ne Jara Hanuuue Hannune Ilonmnuck Ilonmnuce IToamuce
n/m | TmepeyTBepIKNCHUs | M3MEHCHUH y3MeHeHuii B | paspaboT- | 3aBenyiollero | Ha4ajbHUKa
PIT CIIHICKE guka PII kadhenpoi YMIL/OMr/

JIUTEPaTypPhl OAn/l
1 IPOTOKOJI HET HET / / /

3aceaHus L Q >
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