MIHICTEPCTBO OCBITHU I HAYKH YKPATHU

HAIIIOHAJIbHUAM TEXHIYHUMA YHIBEPCUTET
«XAPKIBCHKHM MOJITEXHIYHUA IHCTUTYT»

Kadeapa TexHoJiorii nmiiacTuHYHMX Mac i 6i0J0riYHO AKTMBHHUX M0JdiMepiB

(ma3Ba)

KOMILJIEKC HABYAJIBHO-METONYHOT O 3ABE3NEYEHHS
JUCTUILITHA

XIMIA BIOITOJIIMEPIB

( Ha3Ba HABYAILHOI TUCITUILTIHN)

PIBEHB BUIIOT OCBITH nepunii (0akajJaBpCchLKHii)

nepimii (OakanaBpchKuii) / Apyruil (MaricTepchbKHii)

rajy3b 3HaHb 16 XimiuHa Ta OioiHKeHepis

(mudp i1 HA3BA)

CHELlaAIbHICTD 161 XimMiuHi TEXHOJIOrII Ta iIHKeHepis

(mudp 1 Ha3Ba )

ocBiTHs miporpama _161-07-XiMiyHA T€XHOJIOTisi CHHTETHYHHMX i IPUPOIHUX

MOJIIMEPIiB Ta eJIACTOMEPIB

(umdp i Ha3Ba )

BU JUCILIMILIIHA npodeciiiHa MiAroTOBKAa

(3aranmpHa miaroroBka / mpodeciiiHa maroToBka 060B’13k0Ba/BHOIpKOBA)

(dhopma HaBUAHHS
J€HHA

(nenHa / 3a049Ha)

XapkiB — 2022 pix



AHOTAIISI HABYAJBHOI JUCUIUIIITHA

Ha3Ba nmoxa3HukiB

XapakTepucTuka

[ToBHA Ha3Ba IUCIUIUIIHA

Ximis G1omoimMepiB

Buxnmananskuii cxial

JOLICHT

CoemniajpHICTh

161 XimMiuH1 TEXHOJOTIi Ta IHXKEHEPis

OcBiTHs nporpama

161-07-XimiuHa TEXHOJOTis] CAHTETUYHUX 1 PUPOTHUX
MOJIIMEPIB Ta €IaCTOMEPIB

KinbkicTh rouH 180
Kpeautu ECTS 6
Onuc B pamxax xypcy
Merta BuBuYeHHS auciUIUIiHM — JlaTm cryneHTam

MOHATTS PO Xapakrep O10moJiiMepiB, BUBYUTH iX
TOJIOBHUX TPEJICTABHUKIB, OMUCATU MPUHOMU 1 METOIU
JOCIIJIKEHb, OXapaKTepu3yBaTH CydacHl MpodieMu
xiMii Oi0ToIiMepIB.
Pesynpratn HaBuaHHsA monsraioTh 'y  PHc-06-03
3A1CHIOBATU SIKICHUHM Ta KUTbKICHUM aHaji3 MOHOMEPIB
Ta JOMOMDKHUX PEYOBHH, SIKI 3aCTOCOBYIOTHCS MPH
BUPDOOHMIITBI ~ Ta  mepepoOll  MOJTIMEpPHUX  Ta
KOMIO3ULIIMHUX MaTepiaiiB.
Metonn HaBuaHHsa. HaBuaHHA 1moauigeTbess  Ha
aynmuTOpHY  (JeKkiii, mabopaTopHi  3aHATTS) T4
CaMOCTIiiHY poOOOTy cTyneHTa. MoBa BHKJIaJaHHS:
yKpaiHCbKa, pOCIHCbKa, aHTJIACbKa (32 BUMOTOIO
CTYJICHTIB).

Tun gUCHUILIIHA

O00B’s13k0Ba/BUOIPKOBA

[1imcymMKOBHIT KOHTPOJIb

Ex3amen y 7 cemectpi




CTPYKTYPA HABYAJIbHOI JUCHUILJITHA

Noe 3/m.

(J1, J13, T13, CP)

Kinexicts ronua

Howmep cemecTpy (SKIIO TUCIUTUTIHA BUKJIATAETHCS
y ICKIIBKOX CEMECTpaXx).
HazBu 3MiCTOBHX MOJTYIIiB.
HaiimeHyBaHHS TEM Ta MUTaHb KOXXHOTO 3aHSTTSI.
3aBaHHs HAa CAaMOCTIHY pOOOTY.

(0a3oBa, TOIOMIXKHA)

N BI/II[I/I HaBYaJIbHUX 3aHATH

4

on | PekoMenoBaHa nitepaTypa
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JI3

CP
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3microBuii Mmoxysab Ne 1 Ximis 0iikiB Ta nenTuain
Berym.

Icroprunuit Hapuc. IHTEpec HIOAWMHU 1O MPUPOJHUX
pPEYOBHMH 3 JaBHIX 4daciB. 18 cropiuus - MIBHIKHAN
PO3BUTOK XiMii MPUPOJHUX PEUOBHH. BiuB opraniqHoi
ximii Ha BHHUKHEHHS XiMmii OiomomimepiB. Ertamm
po3BUTKY ximii  OiomomimepiB. CydacHuil mepiof
po3BUTKY XiMmii OiomomimepiB. JKuBa mnpupoma - sK
JDKEpEJIo HeBUUEepIIaHUX JAOCIIKEHb.

3HaTH BITYM3HSAHUX Ta 3apyOiKHHMX BUYCHHUX, SIKI BHECIH
[IHHUH BKJIaJ y PO3BUTOK XiMii Oi0moimMepiB.

Tema 1. Binku Ta menTuaw - HAWBaKIUBINIA Tpyma
6ionosimepiB

bionoriuni  ¢yHKIii  OGUIKOBO-NENTHIHUX  PEYOBHUH.
bynosa OinkiB 1 menTuaiB. AmiHokucinotu IlepBuHHa
CTpyKTypa  OUIKiB Ta  mentuiiB.  BusHaueHHs
aMIHOKHCIIOTHOTO CKJIaay. Bu3HaueHHS aMiHOKHCIIOTHOI
nociioBHocTi. Crpareris 1 TakTUKa JIOCIIIKEHb
MePBUHHOI CTPYKTypH Ou1KiB. [IpocTopoBa OymoBa O1JKiB
ta nentuiB. [lenTunnuii 3B'a30k. BropuHHa cTpykTypa
ounkiB. Tperunna ctpykrypa OunkiB. [leHarypamis 1
peHarypaniss OuikiB. IlpocropoBa OymoBa mNenTHIIB.
Metonu pocHiKeHb MNPOCTOpPOBOI OyAOBH OUIKIB Ta
HNEeNTUMIB Y po3unHax. YeTBepTHHHA Oy0Ba OLIKIB.
BuBYnTH OCHOBHI SIKICTHI peakilii Ha OUTKH Ta MeNTHIN
Tema 2. bionoriuna posib O1JIKIB

®epmenTu. 3aranpHa XapakTepuctuka. Kmacudikaris.
Crerudiunicts pepmentis. Ilpunnunu dpepMeHTaTUBHOT
KiHeTukH. [Hri6iTopu depmenTiB. 3BOPOTHI 1 HE3BOPOTHI
iHri0iTopr. KOHKYpeHTHI 1 HEKOHKYPEHTHI 3BOPOTHI
iHriditopu. AxrtuBaropu ¢depmentiB. KooneparupHi
epexktn 1 perynatopHi ¢epmentu. Bmmms  pH,
TeMIlepaTypu Ha AaKTUBHICTh (epMeHTiB. XiMiuHA 1
¢izuyna OynoBa akTUBHOTrO LEeHTpY. IlpuumHa BHCOKOT
KaTaJITUYHOI AaKTHBHOCTI ¢epMeHTiB. MexaHi3m nii
dbepmenTiB. 3axucHi Oinku. BinTkM IMyHHOI CHCTEMHU.
AHTHTEHU TKaHUHHOT CYyMICHOCTI Cucrema
KOMILUIEMEHTY. MeniaTopu IMyHHOI ~ BIAIOBII.
Iatepdeponn. bBigkm cucrteM 3ropTaHHS KpoBi 1
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w
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¢i6puHOMizy. binku — ropmonu. MexaHi3m aii nenTUHO-
OinkoBUX TOpMOHiB. biocuHTe3 ropmoHiB. [IpencraBHuKN
O1TKOBUX TOPMOHIB —IHCYJIIH, COHATOTPOIIHH, IPOJIAKTUH
Ta iH. btk B's131B Ta 3'eqHyBanbHUX TKaHUH. CTPyKTypa
M s13iB. Komnares.

BuBunTH 0670BY aKTUBHOTO HEHTPY (DEpMEHTIB 1 BMITH
MOSICHUTH iX BUCOKY KaTaJliTHYHY aKTUBHICTh

Tema 3. XimiyHuiéi cuHTE3 1 XiMiuHa MoaudIKaIlis
OUIKIB 1 IENTH/IIB

XiMIYHMI CHHTE3 MENTHUIIB 1 OUIKIB. 3aXHCHI TPYyNH, SIKi
BUKOPUCTOBYIOTHCSI B TENTUAHOMY CHHTE31. 3aXuCHIi
rpynu s QyHKIIOHAIBHUX TPyn OOKOBHUX JIAHITIOTIB
aAMIHOKHUCJIOT. METOIM CTBOPEHHS MENTHIHOTO 3B'S3KY.
Hamiscunres OunkiB 1 nentuais. CHHTE3 IIUKIIONENTHIIB.
CuHTe3 TeTepOMITHUX MEeNnTHAIiB. XiMiuHa MOIUQIKAIis
OinkiB 1 mentumiB.  CenektuBHa — Moaudikaiis
AMIHOKHCJIOTHUX 3aJTUIIIKIB. Biocnierudiuna
momudikamiss  OinkiB.  Tomoximiuni  TpaHchopmarii
MNENTHIHUX CHCTEM.

BuBuHTH OCHOBHI HampsiMH, IO 3aCTOCOBYIOTHCS IPH
cuHTe31 1 Monuikarii OLIKIB 1 HENTUAIBE

Tema 4. BiosoriuyHa poJib IENTHIIB

Hetiponentuau 1 mentuaHi ropmoHu. Exkedaminum 1
eanop¢pinn. Okcitrormma 1 Baszompecud. JliGepinu i
cratinu. PedoBuna P. Ilentumui konektopu. Ilenrumu,
SKi Jil0Th Ha COH. TkaHeBi ropmonu. KanbIHUTOHIH.
['mokaron. Tactpun. Ilentunni TokcuHH. XimidHa
OymoBa menTuaiB Omigoi moraHku. XimiyHa OyjoBa
TOKCUHIB 3 sy Omxonu. Heliporokcunu 3wmiil i

ckopmioHiB.  IlenTwam 1 TOKCHHM  MOPCHKHX
0e3mo3BoHKOBUX. [lenTuani antubiotuku. ['paninumin S.
Bamitpamiamu. [Tonimexciam. AKTHHOMIITUHHU.
Exinominuu. Ilentuam -  perynaropu  iIMyHITETY.

[lentuam 31 CMakOBUMH  SIKOCTAMH.  Acmapram.
Taymatunu. MoHeniH.

BuBuut OCHOBHI HampsiMu  O10JIOTIYHOI  (PYHKIIIT
IIETITU/IIB.

3microBuii Moaysb Ne 2 Ximisi HyKJI€iHOBUX KHCJIOT
Tema 1. HykieiHOBI KUCIOTH

Ictopnunuii  Hapuc. byaoBa HyKIEIHOBHX KHCIOT.
[TepBuHHA cTpyKTypa HyKJIETHOBUX KUCIOT. Hykneo3iau.
Hyxneorigu.  MiHopHi  (papuTeTHi)  KOMIIOHEHTH
HYKJIETHOBUX KucioT. Omira 1 moii  HYKJIEOTiJIH.
BusHaueHHsT NEpBUHHOI  CTPYKTYpH  HYKIIETHOBHX
kucinoT. IlpocropoBa OynoBa HYKIJIETHOBUX KHCIOT.
Kondopmariii KOMIIOHEHTIB  HYKJIEIHOBUX  KHCIOT.
Jenaryparis, peHatyparis, riopuanzauis. Kondopmarii
OJIHOJIAHLIFOTOBUX HYKJIETHOBUX KUCJIOT.

BuBuutn OyI0BY HYKJIEIHOBHX KHCIOT ¥ OCHOBHI
KOMITOHEHTH, 1110 iX yTBOPIOIOTh

Tema 2. CuHTE3 HYKJIETHOBUX KUCIIOT

®epmentu 6iocuaTe3y. JIHK — momimepasu. JIHK 1 PHK
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— mira3u. XiMiuHUE CHHTE3 OonironykneotuniB. CuHres
nompiOoHyKIETHIB.  XiMiKO-(pEepMEHTaTUBHUN CHHTE3
¢parmentie  JIHK.  KrnonyBanHs CUHTETUYHUX
TOJT1I€30KCIPIOOHYKIICOTHIIB. Bukopucranus
CHHTETUYHUX  OJIIF0 1 MOJIHYKJICOTHAIB B OioxiMmii i
010TeXHOJIOr11.

BuBuuTH OCHOBHI TNPUHAOMH CHHTE3Y HYKJICTHOBHX
KHCJIOT.

Tema 3. Ximiuna moauikamist HyKJI€IHOBHX KHUCIOT
Moaudikariss TETepOUKIIYHUX JyriB. Moaudikaris
BYIJIEBOJHEBUX 3IMIIKIB. Po3merienus ¢pochoerepHux
3B’SA3KIB.

BuBuuTtH OCHOBHI mpuiiomMu Moaudikamii HyKIETHOBHX
KHCJIOT.

Tema 4. Hyknenporeigu

CtpykTypa HYKJIEnpoTeinHux KoMIuiekciB. I[IpoOremu
HYKJICTHOBO-01JIKOBOTO pO3Ii3HABAHHSI.

3HaTH IPOOJIeMH HYKJIETHOBO-01JTKOBOTO pO3ITi3HABAHHS
Tewma 5. Ilporiecu 3a y4acTrO HYKJIE€IHOBUX KUCIIOT
Permikamis.  Tpanckpummis.  [mimiamis,  emoHraiis,
tepminamis. [Iponecinr PHK. Tpancmsamis. [lpukimamu
peakmiii. I'enernynnii kox. OCHOBM TEHHOI i1HXKEHepii.
Cnocobu 3'€eIHaHHS (dbparMeHTiB JHK, K1
BUKOPUCTOBYIOTBCS B TeHHiH imkeHepii. Tpanchopmarris.
Tpanchekmis. KnonyBanus. Cenekumis.  [IpoGnemu
eKcripecii 4yxopigHux TeHiB. KIoHyBaHHS B pIi3HHX
Oprafizmax.

BuBunutn cranmii mpoueciB 3a  y4yacTIO HYKJIETHOBHX
KUCJIOT

3micToBuii Moayab Ne 3 Ximis moJicaxapuais

Tema 1. ByrieBoasminrytoui 6ionoiimepu

Icropuunuit Hapuc. CTpykTypa OJiro i moJsiicaxapuiiB
(rmikaniB). Ximiuna OynoBa. ['mikonpoteinu. [IpocTopoBa
OynoBa BYTJEBOABHINIYyIOUMX OilomomimepiB. CuHTE3
nojicaxapuaiB. CuHTe3 HeormikonpoteiniB. Oxpemi
npenctaBHukd. Kpoxmanbe. Jlekcrpanu. KiitkoBuHa.
[Tonmiyponigu. Xitun. [eminemtonosu. Kameni. Crwmsi.
AnbrinoBi kuciotu. [nikompoteinu. IMyHOrnoOysmiHH.
I'pynoBi  peuoBuHM  KpoBi. —Mymuau. Cucremu
kinacudikamii ByrJieBoa-OUTKOBUX KoMILIEKCiB. Cuctema
Maiiepa, cuctema Cwmeiici, cucrema ['ottmanka. Okpemi
NpEJICTAaBHUKU  MOJicaxapu-OUIKOBUX  KOMILIEKCIB.
['enapun, renapuH-cynp®ar, TiadypoHOBa KHCJIOTa,
XOHJIPOITIHCIpYaH1 KUCJIOTH TJIIKOTIPOTEIHIB.
Xpomonpoteinu. ['eMorino6in i Miorno6iH. XiMis remMiny.
Ximis Tio61Ha. AHOManbHI remMorsio6inu. Llitoxpomu.
Perinininennporeinu.

BUBYHTTH BIaCTHBOCTI KPOXMAITIO Ta MIEITFOJIO3U

Tema 2. bionoriudi MemOpaHu

OcHOBHI NpUHIMNKM TOOYIOBH MEMOpaHHHMX JIIITHUX
CTpyKTyp. Monomapu. Minenu. biomapu. MopenbHi
MeMOpaHu. MounekyisipHa oprasizamisi  010JIOTTYHHX

1-3

4-7
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memOpaH. biorenes MemOpan. TpaHcmopt Kpi3b
MeMOpaHu. lonopopu. AHTHOIOTHKH KaHAJIOYTBOPIOBaYi.
XapakTepuCcTUKa OKPEeMHUX O10JOriyHMX MeMOpaHHHX
cucreM. Ilypmypra MmemOpana. 30pOBHI POJOICHH.
[{uToxpoM-c-okcifasa. TpaHcnopTHi
aneHo3inTpudocdararosn (ardasu). ANETIIXOTIHOBUN

24 Cp 5 penentop. HatpieBuii kanan. bimku (HOTOCHHTETHUHUX
pEeaKIiHUX EHTPIB.
BuBuuTH OCHOBHI (PYHKIIT 610JIOTIYHUX MEMOpaH 4-7
Pazom 180

(romuH)




MIHICTEPCTBO OCBITHU I HAYKH YKPATHU

HAIIIOHAJIbHUM TEXHIYHUA YHIBEPCUTET
«XAPKIBCHKHI NOJITEXHIYHUM IHCTUTYT»

Kadenapa TexHONOrii mIacTUIHUX MacC 1 610J0TIYHO AKTHBHUX MOTIMEPIB
(Ha3Ba)

«3BATBEPIKYIO»
3aBigyBau kadeapu

(1H1I1aTIK Ta MPI3BUIIE) (migmuc)
« » 20 POKY

CUJIABYC HABYAJIBHOI JUCHUILITHA

XIMIA BIOTTIOJIIMEPIB

(Ha3Ba HaBYAJILHOI JUCITUTUTIHH)

PIBEHB BHIIIOT OCBITH IPYIrui (MaricTepchbKuil)
nepunii (6akanaBpchkuil) / Apyruil (MaricTepchbKuii)

rajixy3b 3HaHb 16 XimiuyHa Ta 6ioiHXKeHepis
(umodp i Ha3Ba)

CHELlaAIbHICTD 161 XiMI4H1 TEXHOIOII Ta 1HKEHEDIA
(mmdp 1 Ha3Ba )

ocBiTHs miporpama 161-07-XimiyHa TEXHOJIOTIS CUHTETUYHUX 1 MPUPOJHUX
MOJIMEPIB Ta €JIACTOMEPIB
(Ha3BU OCBITHIX MpOTpaM CIeiabHOCTEN )

BUJ JUCLIUIUIIHA npodeciiiHa ImaroroBKa
(3aranbHa miaroroska (000B’A3k0Ba/BUOIpKOBa) / podeciiiHa MiroToBKa
(060B’s13k0Ba/BHOIPKOBA))

dhopma HaBUaHHS JICHHA
(nenHa/3aouHa)

XapkiB — 2022 pik
Oo6csar pucuumiiau: 6 kpenutu ECTS 180 roaus.



Jlekuiii: 48  roauH.
JlaGopaTopHux 3aHATL: 32  TOIUH.

IIpakTHYHHX 3aHATH: TOJIVH.
@®dopMa KOHTPOJIIO: ICTIHT.
Tepmin BUKJIAAAHHHA 1A OCBIiTHbO-KBaJi(ikaniiHoro pPiBHS

«bakanaBp/maricTp»: 7  ceMmecTp.
MoBa BUKJIAJaHHS: YKpPaTHCHKA.
Meta HaBYaHHS JaTH CTyJIEHTaM MOHATTS MPO XapakTep 010MmoiMepiB, BUBYUTH 1X
TOJIOBHUX  TPEACTaBHUKIB, OMHCATH TPUAOMH 1 METOAM  JIOCHIKCHbD,
OXapaKTepU3yBaTH CydacHi mpobdiieMu ximii 6iomosiMepiB.
Komnerentnocti IIK-1 3nmaTHiCTP BUKOPHUCTOBYBaTH (pyHAaMEHTadbHI 3HAHHS 3
Ximii, MaremMatnkd Ta (i3UKH B 00Cs31, HEOOXITHOMY IJIsi JOCSTHEHHS 1HIITHX
pe3ynbTaTiB  ocBiTHROI mporpamu; [IK-2 JlaGopaTopHi HaBUYKHM Ta BMIHHS
BUKOHYBATH €KCIIEPUMEHTAJIbHI TOCTIPKeHHS 3 XiMiuHoro cuHTe3y; [1K-3 3aatHicTh
IHTEepNpeTyBaTh JlaHi, OTPUMaHI B pe3yJibTaTi JIaOOPAaTOPHUX CIIOCTEPEKEHb 1
BUMIPIOBaHb 3 TOYKHU 30pY iX 3HAYMMOCTI 1 CIIIBBIIHOCUTH iX 3 BIJIIOBITHOIO TEOPIEIO.
Pesyabrtatn HaByannsa mnossratote y PHc-06-03 3piiicHioBatu sakicHuUM Ta
KUIbKICHUW aHaji3 MOHOMEPIB Ta JOMOMIXHUX PEUYOBHH, SIKI 3aCTOCOBYIOTHCS MpPHU
BUPOOHHMIITBI Ta nepepoOLl MOTIMEPHUX Ta KOMIO3ULIMHUX MaTepiaiB.
Temmu 110 po3riIAIaAIOTHCH
Tema Nel Bunku Ta nenTuau - HallBaKIIMBILIA Tpyna 010M0IIMEPIB
Tema Ne2 Biosoriuna posib OUIKIB.
Tema Ne3 Ximiuauii cuHTE3 1 XiMiuHA MOAU(IKAIlis O1IKIB 1 METITHTIB
Tema Ne 4 biosioriuHa poJib NENTUIIB.
Tema Ne S5 HyksieiHoB1 KUCIOTH
Tema Ne 6 CuHTE3 HYKJIETHOBUX KUCJIOT
Tema Ne 7 Ximiuna Mmoaudikaliisi HyKJI€iHOBHX KHUCIIOT
Tema Ne 8 . Hykiienporeinu
Tema Ne 9 [Iponecu 3a yyacTio HyKJI€IHOBUX KUCJIOT
Tema Ne 10 Byrnepoasminytoui 6ionomaiMepu
Tema Ne 11 bionoriuni meMOpanu
dopma Ta MeTOAUM HABYAHHA TOIISETHCS Ha ayAUTOpHE (JIEKIii, J1abopaTropHi
pOOOTH KOHCYJBTAIIIT) Ta CAMOCTIHY poOOTY CTYIEHTIRB)
MeToau KOHTPOJIIO 3I1HCHIOETHCS TOTOYHUHN Ta MiJICYMKOBUN KOHTPOJIb. [loTounmit
KOHTPOJIb BKJIIOYA€ NEPEBIPKY 3HAHb, YMIHb Ta KOMIIETEHTHOCTEW CTYIEHTIB Ha
JIEK1IsIX, 1]l YaC BUKOHAHHS J1ab0paropHUX poOIT Ta MOAYJIbHUX KOHTPOJIBHUX POOIT.
[TincyMKoBHIT KOHTPOJIb MPOBOAUTHCS Y (DOPMI €K3aMEHY.
Po3noain 6auiB, AKi OTPUMYIOTH CTYACHTH

Posnmogin  OGayiB  OILIHIOBaHHS  YCHIIIHOCTI  CTYJEHTAa PO3PAaXOBYETHCS
1HIUBITyaJIBHO ISl KOSKHOI JUCIUIUTIHY 3 YpaxyBaHHSIM OCOOJIMBOCTEN Ta CTPYKTYpHU
Kypcy. Ilorouna cyma OaniB, 110 MOX€ HAKOINHWYUTH CTYAEHT 3a CEMECTP MOXKe
J0CSITaTh, SIK MAaKCUMAJIBHOTO Oaly Tak 1 MEHIIIOTO 3 BUIIJICHHSM OalliB Ha ICIIUT YU
3aiK.



B tabmumi 1 Ta 2 HaBeneHW# NpUKIAA TUX MYHKTIB, 32 SKUMH CTYyJEHT
Hakonuuye Oamu. Ili TyHKTM MOXYTh BIAPIBHATHCS Ta  PO3MIIAJAIOTHCS
1HIWBITyJIBHO JJIS1 KOHKPETHOI JUCITUTUTIHHY.

Tabauis 1. — Posnmoain 6amiB AJis OLIHIOBAHHS YCIIITHOCTI CTYIEHTA JUJISl 3QJIIKY

Kontponbhi | Jlabopatopui | KP [HnuBiTyanbHi :
poboTH poboTH (KTI) PT3 3aBJlaHHS Towo | 3anix | Cyma
30 10 30 5 15 10 *.... | 100
Tabauis 2. — Posnoain 6amiB AJis OLIHIOBAHHS YCIIITHOCTI CTYJICHTA JAJIs ICIIUTY
Kontponshi | Jlaboparopni | KP [HauBITyaTbHI
poboTu poboTu (KII) PT3 3aBJIaHHS Tomo | lemur | Cyma
.....30 10 30 5 10 10 5 100

* Ha 3amik BuniIeHHs O0aniB He 000B’A3KOBO. 3ajik MOXKe OyTH OTpHMAaHO 3a
HaKOTIMYCHHSM OaJliB.

** Ha icnur mnoTpiOHO 0OOB’S3KOBO BUJAUIMTH Oanu (KUIBKICTH OaniB
1HIMBIAYaJIbHO JUIS KOYKHOI JUCIIUILIIHE Ha PO3CY/]l BUKJIaga4a)

Tabnuusg 3. — [llkana oniHIOBaHHS 3HaHb Ta YMiHb: HamioHanpHa Ta ECTS

Cyma 6ani1%' 32 BCl BUIH Ouiirixa ECTS O11HKa 3a HaITIOHAJIBHOO
HaBYaJILHOI JISUTBHOCTI IIIKAJI0FO
90-100 A BIIMIHHO
82-89 B
75-81 C Aobpe
64-74 D )
60-63 B 3aJ0BIJIBHO
35-59 £X HE3aJI0BUILHO 3 MOYKJIUBICTIO
MTOBTOPHOTO CKJIQ/IaHHSI
HE3aJ0BIJIBHO 3 000B'SI3KOBUM
0-34 F MOBTOPHUM BUBUYEHHSAM
TUCLUIUTIHA

OcHoBHa JiTepaTypa: (Tepemik JiTepaTypH, sika 3a0e3neduye M AUCIUILTIHY)

bazoga mitepatypa
OBuunHMKOB FO.A. buooprannueckas xamusi. M., IIpocsernienue, 1987
Binacos I1.1. Xumus 6uononumepos. HoBocubupcek, 1989.
3 buonommmepst. [lox pen. 0. Mmanucu. Ilep- ¢ smonokoro. M , Mup, 1 988

N

JlomoMikHa JiTeparypa

4 Xumusi OHOJIOTMYECKH AaKTHMBHUX TMPUPOJHBIX coeauHeHu, 4.1,2,3. M.,
Xumus, 1976.



5 layposutn @. Xumus u pyakuun 06enkor. M., Mup, 1965
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CTpPYKTYpPHO-JIOTiYHA CXeMa BUBYEHHSI HABYAJIbHOI TUCIHUILIIHU

BuBuenus miel qucuumiigu Ha pesynbpratn BUBYEHHS TTi€T
0e31ocepe/IHbO CITUPAETHCS Ha: JTUCIUTIUTIHU 0€310cepeIHbO
CIIUPAIOTHCS:

HanotexHnosorii Ta pecypcozbepexxeHts B | TexHooris moJIiMepiB MEJIUKO-

ramxysi 010JIOT1YHOTO MTPU3HAYCHHS

dizuka Hogi TexHonorii y BupoOnuirei BMC

Opraniuna ximis OCHOBM CTBOpPEHHS KOMITO3UIIIHHUX
€KOJIOTTYHO-YUCTUX MOJIIMEPHUX
MartepiajiB

XiMisl 1 TEXHOJIOT1St MOHOMEPIB

IpoBinumii sexkrop: _gou. K.x.H /Imurpo MIIITYPOB

(mocana, 3BanHs, [11b) (Tmiammc)




MIHICTEPCTBO OCBITHU I HAYKH YKPATHU

HAIUOHAJIbHUM TEXHIYHU YHIBEPCUTET
«XAPKIBCHKHUH NOJITEXHIYHUM IHCTUTYT»

Kadenpa Texnonorii maacTUYHMX Mac i Oi0JOTIYHO aKTHBHUX TOJIIMEpPiB

Crneuiaapuicts 161 XiMiyHI TeXHOJIOTIT Ta 1HXKEHEDIS

OciTHsa nmporpama 161-07-XiMiyHa TEXHOJOTis CHHTETUYHHMX 1 HPUPOJHHUX

MOJIIMEPIB TA €J1aCTOMEDIB

d)opMa HaBYaHHA _ICHHA

HaBuaabHa aucunumirina XiMisg 010II0J1IMEDIB
Cemectp_7/

KOMIUIEKC 3AJIAY ITIOTOYHOI'O TA HIACYMKOBOMY KOHTPOJIIO

MoaynsHa KOHTpoJbHA poboTa No 1

Bapianrt 1
1. HaBenith XxapakTepuCTUKY MENTHIHUX aHTUOIO0THUKIB

2. OxapakrepusyiTe OyJ0BY HYKJIETHOBUX KUCIOT
3. [Ipoanamizyiite oniroMepHi 6i0peryasaTopu (aaKaioian)

BapianTt 2
1. IlpoananizyiiTe OCHOBH1 MENTHU/IHI TOKCUHU. DITOTOKCUHU Ta 300TOKCUHHU

2. JlaliTe XapaKTepUCTUKY MEPBUHHIN CTPYKTYp1 HYKJIE€IHOBUX KUCIIOT
3. HaBeniTh BIacTUBOCTI KEPATUHY: (DI3UYHI, MEXAHIYHI.

Bapiant 3
1. Oxapakrepu3yiiTe HEMpONEeNnTUAN 1 MENTHIHI TOPMOHU

2. [IpoanamnizyiiTe HyKI€OTIN Ta HYKJI€O031/IH.
3. Buznaure 0co6auBOCTI Oy/10BU 1 CTPYKTYPH KEPATUHY.

BapianT 4
1. Oxapakrepusyite binku mM’s31B Ta 3’ €AHyBadbHUX TKaHUH. CTPyKTypa KoJlareHy

2. 3poOuTh NOPIBHSIbHY XapaKTEPUCTUKY OJIIT0- 1 MOJIHYKICOTIA1B
3. JlaiiTe BU3BHAUEHHS €JEKTPOXIMIYHOIO €KBIBAJIEHTY KOJIATEHY.

Bapiant 5
1. IlpoananizyiiTe OCHOBH1 O1JTKU-TOPMOHHU

2. Bu3HaueHHs IEPBUHHOI CTPYKTYpPU HYKJIETHOBUX KHUCIIOT
3. 3poOuTh BUCHOBOK, II0/I0 3MIHEHHSI KOJIAT€HY MpH il KUCIOT Ta JyTiB.



Bapiaunt 6
1. [Ipoanamizyiite OITKA CHUCTEM 3TOPTaHHS KPOBi 1 PiOpiHOMIIZY

2. OxapakTepu3yiTe IpoCTOPOBY OYJOBY HYKIJIEIHOBUX KHACIIOT
3. OxapakTepu3yiTe MOXigHI KOJIareHy — JKejJaThHa Ta KJIeH

Bapiaunt 7
1. HaBeniTh XapakKTepUCTUKY 3aXUCHUX OLJIKIB

2. IlpoanamizyiiTe KOHpOpMaIlii KOMIOHEHTIB HYKJICTHOBUX KUCIIOT
3. HaBeniTh BUCOKOMOJICKYISIPHI CITOTYKH IIKIPH.

Bapiant 8
1. 3po6uTh BUCHOBOK, II0/I0 MPUYUHU BUCOKOI KaTalITUYHOI aKTUBHOCTI (hepMEHTIB.

2. OxapakTepusyiTe AeHaTypallilo, peHarypalilo Ta TIOpUAU3aIlil0 HYKJICTHOBUX
KHCIIOT
3. [Ipoanam3yiite ka3zein. OnepxaHHs, pOpMyBaHHS, TBEPAIHHS

Bapiant 9
1. Onuurite XiMiyHy 1 pi3uyHy OyJ0BY aKTUBHOTO LIEHTPY (PepMEHTA

2. Ilpoanani3yiiTe CHHTE3 HYKJI€THOBUX KUCIOT. DepMeHTH O10CUHTE3Y
3. HaBenith MeXxaHi3M /i1 30pOBOTO POJIOTICUHY.

Bapiant 10
1. Buznaute kooneparuBHi epekTu 1 peryisTopHi pepmentu. Brmus pH,

TEeMIIepaTypu Ha aKTUBHICTh (DEPMEHTIB
2. llpoanani3yiiTe XIMIYHUNA CUHTE3 OJITOHYKICOTHIIB
3. OxapakTepu3yiiTe mypnypHy MeMOpaHy

Bapianr 11
1. OxapakTepu3yiTe akTUBATOPU (PEPMEHTIB

2. HaBenith ciocoOn Mo audikalii reTepourKITYHUX JIYTiB.
3. Onuurite MoAeNnbHI MeMOpaHu. TpaHcnopT Kpi3b MeMOpaHu

BapianT 12
1. 3poOuTh MOPIBHAIbHY XapaKTEPUCTUKY KOHKYPEHTHUX Ta HEKOHKYPEHTHHX

3BOPOTHHX 1HT101TOPIB
2. OnuIiTh MEXaHi3M PeaKIlii perunKaIii HyKJIeiHOBUX KUCIIOT.
3. HaBenith OCHOBHI IPUHITUITN TTOOY0BH MEMOPAHHUX JIIIMITHUX CTPYKTYP

Bapiant 13

1. OxapakrepusyiTe iHr10ITOPU (PEPMEHTIB.

2. OnuIiTh MEXaHi3M TPAHCKPUIIIII.

3. 3poOuTh 3arajapHy XapakTepucTuky ['eMorno0iny 1 MiOrio0iHy.

Bapiant 14
1. HaBenith npuHIunu epMEHTaTUBHOI KIHETUKHU



2. OnuuIiTh MEXaHi3M peakiiii TpaHCAIII.
3. OxapakTepu3yiTe rernapuH.

BapianT 15
1. HaBeniTh 3aranpHy XapaKTepUCTHKY Ta Kiacudikalio (pepMeHTIB.

2. Hapaiite BU3HAY€HHS TEHETUYHOTO KOAY. 3arajbHa XapaKTepUCTHUKa
3. OxapakTepu3yiTe rpynoBi pe4OBUHU KPOBi

BapianT 16
1. HaBeniTh TomoxiMiuHi TpaHcopmarlii MeNTHIHUX CUCTEM

2. HaBeniTh OCHOBM T'€HHOI 1H)XXEHEPi1
3. IIpoananizyiTe 610J0T1YHY POJIH IMyHOTJIOOYJIIHY.

BapianT 17

1. Oxapakrepusyiite Oiocneundiuny Moaudikaiiro O1JIKIB

2. Ilpoanamzyiite nmpoiiecu TpaHchopmartiii, TpaHcekirii, KITOHYyBaHHS
3. HapaiiTe 3aranbHi BIIOMOCTI PO TIIIKONPOTEIHH.

BapianT 18
1. OxapakTepusyite METOIU XIMIUYHOI MOU(DiKaIlil OIKIB 1 TENTHIIB.

2. 3poOuTh BUCHOBOK, IIOJI0 MPOOJIEM €KCIpecii Uy KepiIHUX TeHIB MPU CEEKIIIi.
3. [Ipoanamizyiite Gionoriuna posib Kameniit Ta cnu3is.

BapianT 19
1. OnuiiTe HaniBcuHTE3 O1IKIB 1 menTuaiB. Cuares nukionentuais. Cutares

TETEPOJIITHUX MEITHIIB
2. Hapaiite 3arainpHy XapakTEpUCTHKY peIUIiKallii Ta ii MexaHi3my.
3. [Ipoanamizyiite 010JI0T1YHA POJIb XITUHY.

Bapiant 20
1. [IpoananizyiiTe poJib 3aXUCHUX I'PyN y NENTUIHOMY CHUHTE3I.

2. 3poOuTh BUCHOBOK, 10JI0 TPU3HAYEHHS PEAKIT TPAHCIISALIIS.
3. OxapakTepusyiTe XiMiuHy OyJ0BY Ta 010JIOT1YHA POJIb KIITKOBUHHU.

BapianT 21
1. XiMIYHHUN CUHTE3 IIENTHU/IIB Ta OLIKIB

2. OnuiiTh MEXaHI3M PeaKIlii TPAaHCKPUIMIII.
3. [Ipoananizyiite 010JIOTTYHY POJIb 1 3aCTOCYBaHHS JEKCTPaHIB.

Bapiant 22
1. OnuiiTe BTOPUHHY 1 TPETUHHY CTPYKTYpY O1JIKIB.

2. HaBeniTh 3arajibHy XapakTepUCTUKY peakilii HyKJIETHOBUX KHUCIOT.
3. [Ipoanamizyiite xiMiuHy OyAOBY, BIACTUBOCTI, O10J0TTYHY POJIb KPOXMAJIIO.



Bapiant 23

1. OxapakTepu3syiite mpocTOpoBY Oy10BY OUIKIB 1 MENTHIIB.

2. HaBeniTh OCHOBU T€HHOI 1H)KEHEPii

3. [IpoanamizyiiTe maxoau Ta mpoOIEeMHU CHHTE3Y MOJTiCaXxapH/IiB.

Bapiaunt 24
1. HaBenuth MeXxaHi3MU BU3HAYCHHSI aMIHOKUCIIOTHOTO CKJIaTy O1IKiB

2. Onumnite MoaU(iKaIlito reTeporuKIIYHUX JTYTIB
3. IIpoananizyiiTe mpocTOpOBY OYI0BY BYIJICBOABMIIIYIOUHMX 010II0OTIMEDPIB

Bapiant 25
1. Ilpoananizyiite Oy 0By OUIKIB 1 IENTHIIB.

2. IIpoananizyiite OyA0BY HyKJICTHOBUX KUCIOT.
3. OxapakTepu3yiuTe CTPyKTypy OJIro- 1 moJiicaxapu/IiB

BapiaHnr 26
1. [Ipoananizyiite MIHOpHI KOMITOHEHTH HYKJIETHOBHX KUCIIOT

2. OxapakTepu3yiTe 3MIHHU KOJIareHy Mpu Ail cojied 1 pepMEeHTIB
3. OnuuIiTe MexaHi3M Jiii pepMeHTIB

Bapiant 27

1. OxapakTepu3yiTe 3MiHA KEPATUHY TIPH [lii PI3HUX PEareHTiB: BOJU, CyXOT0O
HarpiBy, KHCJIOT, JIyTiB

2. O0rpyHry#Te cnenudivyHicTh PepMeHTIB

3. HaBenith ciocobu moaudikaiiii ByriieBoJHEBUX 3aJIUIIKIB

Bapianr 28
1.Oxapakrepu3yiTe KUCIOTHY 1 JIy’KHY €MKICTh KOJareHy

2. 3poOuTh NOPIBHIBHY XapaKTEPUCTUKY 3BOPOTHUX Ta HE3BOPOTHUX 1HT10ITOPIB
3. Ilpoananizyiite Oy/10By HyKJICEIHOBUX KUCIOT

Bapianr 29
1. [Ipoanainizyiite 010JI0TTYHY POJIb TIIIKONPOTEIHIB

2. Ilpoanani3yiiTe mporec KJIOHYBaHHS B PI3HUX OpTaHi3Max
3. OOrpyHTy#iTE CENeKTUBHY MOIU(]IKaIliI0 aMIHOKACIOTHUX 3aJTUIIIKIB

Bapiaunt 30
1. [IpoananizyiTe METOIU CTBOPEHHSI MIEMTUIHOTO 3B’ SI3KY

2. 3po0uTh MOPIBHSIBHY XapaKTEPUCTUKY JICHATYpAIlli Ta peHaTyparlii O1JIKiB.
3. IIpoananizyiiTe Oy/10By HyKJI€IHOBHX KUCJIOT.



HAIUOHAJIbHUM TEXHIYHU YHIBEPCUTET
«XAPKIBCBKHUM NOJITEXHIYHUM IHCTUTYT»

Kadeapa TexHoJOTil IJIACTUYHUX Mac 1 OI10JIOTIYHO aKTUBHUX IOJIMEpIB

Crneuiaapuicts 161 XiMiyHI TEXHOJIOTI Ta IHKEHEPIA

OcBiTtHa nporpama 161-07-XimigyHa TEXHOJOTISl CHHTETMYHHUX 1 IPUPOJIHUX

MOJIIMEPIB TA €J1aCTOMEDIB

dopmMa HABYAHHSA_JICHHA

HaBuaabHa aucnumiaina XiMig O10II0J1IMEDPIB
Cemectp_7

EK3AMEHAIIAHUM BIJIET Ne 1

1. IlenTraHi aHTUOI0TUKH

2. byioBa HyKJIETHOBUX KUCIIOT

3. OniromepHi 610peryIaTopH (ATKAIOTIH)

EK3AMEHAIIHHAA BVIET No__ 2

1. IlenTtraai TokcuaNU. PITOTOKCHHUA Ta 300TOKCUHU

2. IlepBrHHA CTPYKTYpa HYKJICTHOBUX KHUCIIOT

3. BmactuBocti kepatuny: (izuyHi, MexaHI4H1. 3MIHA KEPATUHY TIPH JIii pI3HUX
peareHTIB

BOJIM, CYXOT'0 HAarpiBy, KUCJIOT, JIYTiB

3aTBepKEHO Ha 3aciaHH1 Kadeapu TEXHOJIOT1T NIACTUYHUX Mac
nporokoia Ne 09 Bifg
“ 26 7 06 2019 p.

EK3AMEHAIIMHAMA BUIET Ne 3



1. Heliponientuiu 1 menTUAHI TOPMOHU

2. Hykneotuaun. Hykneo3inu. MiHOpHI KOMIOHEHTH HYKJIETHOBUX KHUCIIOT

3. Keparun. 3naxomkenss y npupoai. bymosa i ctpykrypa

EK3AMEHAIIMHUAMA BUIET Ne__ 4

1. biku M’s131B Ta 3’ €JHYBaJIbHUX TKaHUH. CTPYKTYypa KOJareHy

2. Oniro- 1 NOJIHYKJICOTHIH

3. EnexTpoxiMIYHUI €KBIBAJIEHT KOJAreHy. 3MiHHM KOJIareHy HpH [ii cojied 1
(hepMeHTIB

EK3AMEHAIIAHAMA BJIET Ne__ 5

1. biku-ropmMoHu

2. Bu3HayeHHs IEPBUHHOI CTPYKTYPHU HYKJIETHOBUX KHCJIOT

3. 3MiHEHHS KOJIareHy Mpu il KUCJIOT Ta JyriB. KUcioTHa 1 JIy’XHa €MKICTh
KOJIareHy

EK3AMEHAIIMHAMA BIJIET Ne__ 6

1. biiku cucteM 3ropTaHHs KpoBi 1 hiOpiHoIIiZY

2. IlpocTopoBa Oy10Ba HYKJIETHOBUX KUCJIOT

3. IloxiHi KoJIareHy — >KeJIaTHHa Ta KJen

EK3AMEHAIIMHUAMA BUIET Ne__ 7

1. 3axucHi OLIKH




2. Kondopmaiiii KOMIIOHEHTIB HYKJICTHOBUX KHUCTIOT

3. BucokomonexymsapHi crmonyku Imkipu. Komjaren, KepaTtwH, €JIacTHH,
PETUKYIIIH

EK3AMEHAIIMHAM BIJIET No__ 8

1. TlpuunHa BHUCOKOI KaTaMITUYHOI AKTHMBHOCTI (epMeHTIB. MexaHi3M Jii
(hepMeHTIB

2. Jlenatypaiiisi, peHaTypallisi Ta riopuu3ailisi HyKJI€THOBUX KHCIIOT

3. Kazein. Onepxxanusi, GopMyBaHHs, TBEPAIHHS

EK3AMEHAIIMHAMA BIJIET Ne__ 9

1. XimiuHa 1 ¢13uvHa Oy0Ba aKTUBHOTO IEHTPY hepMeHTa

2. CuHTe3 HYyKJICTHOBUX KUCIOT. DepMeHTH O10CUHTE3Y

3. 3opoBuii pogoncuH. MexaHi3Mm Jii

EK3AMEHAIIMHAMA BUIET Ne__ 10

1. KoonepatusHi edextu 1 perynaropsi ¢hepmentu. Bruus pH, Temneparypu
Ha aKTUBHICTh

(hepMeHTIB

2. XiMIYHHUI CUHTE3 OJIITOHYKJICOTH/IIB

3. [lypnypHa memOpaHa

EK3AMEHAIIMHAMA BUIET Ne__ 11

1. AxtuBaTopu hepMeHTIB




2. Moaudikamis TEeTepOUMKIIYHUX JyriB. Moaudikaiis BYTJIEBOJHEBUX
3aJTUIIKIB

3. MonenbHi MeMOpanu. TpaHcnopT Kpi3b MEMOpaHU

EK3AMEHAIIMHAMA BUIET Ne__ 12

1. KoHKypeHTH1 Ta HEKOHKYPEHTH1 3BOPOTHI 1HT101TOpH

2. Perumikariis HyKJI€iHOBUX KHCIOT. MexaHi3M peakxiii

3. OCHOBHI NPUHIUIIY TOOYJOBH MEMOPAHHUX JIMIAHUX CTPYKTYP

EK3AMEHAIIAHWUM BIJIET Ne__ 13

1. IariGitopu pepmenTiB. 3BOPOTHI Ta HE3BOPOTHI1 1HT101TOPH

2. Tpanckpumnuis. MexaHizm

3. 'emoro00iH 1 MioryI001H. 3arajbHa XapaKTepUCTHKA

EK3AMEHAIIAHAM BLJIET No__ 14

1. Ipunaimnm dbepMeHTaTUBHOT KIHETUKH

2. Tpancusuis. Mexanizm peakiii. By1oBa HyKJI€iHOBUX KUCJIOT

3. 'enapun. I'enapun-cynbbat

EK3AMEHAIIIMHUMA BUIET Ne__ 15

1. ®epmentu. 3arambHa Xapaktepuctuka. Kmacudikamis. CrnenudidHiCcTh
(dhepMeHTIB




2. 'eneTnuHMil KOJ. 3arajgbHa XapakKTepUCTHKA

3. I'pynoBi pe4oBHHH KPOBI

EK3AMEHAIIMHAMA BUIET Ne__ 16

1. TonoximiuHi TpaHchopMallii HIENTUIHUX CUCTEM

2. OCHOBM T€HHO1 1HKeHeDii

3. ImyHornoOyunin. Xapakrepuctuka. biosoriyna posib

EK3AMEHAIIAHWUM BIJIET Ne__ 17

1. biocnenudiuna moaudikaiiis OUIKiB

2. Tpauncdopwmanis. Tpancdekis. KnonyBanus

3. I'nmikonpoTeinu. 3aranpHi BigomocTi. biogoriyna posn

EK3AMEHAIIIMHUAMA BUIET Ne__ 18

1. Ximiyna wmopudikamis OinkiB 1 mentumiB. CelekTuBHA MOIUMIKAIISL
aMIHOKHCJIOTHUX

3ATUIIKIB

2. Cenexuisi. [Ipobnemu excripecii uykopigHux reHiB. KioHyBaHHSA B pI3HUX
opraHizMax

3. Kameni ta cnusi. biosoriuna posb

EK3AMEHAIIMHUAMA BUIET Ne__ 19

1. HamBcuntes OuikiB 1 nentumiB. CuaHre3 nukiaonentumiB. CuHTE3
TETEPOJIITHUX MENTHIIB

2. Perunikariss. MexaHi3M. 3arajibHa XapakTepUCTHKA




3. Ilomiyponiau. XituH. biosoriyna posb

EK3AMEHAIIMHWAMA BUIET Ne__ 20

1. Ponp 3axucHUX Tpyn Yy TMENTHUAHOMY CHUHTE3l. MeToau CTBOPEHHS
MENTHIHOTO 3B SI3KY

2. Tpancnsiis. MexaHi3M npu3HA4YCHHS peakIlii

3. KiitkoBunu. Ximiyna O6yjoBa. biosioriuna posib

EK3AMEHAIIAHWUM BIJIET Ne__ 21

1. XiMiuHMI cCHHTE3 NEeNTHUAIB Ta O1IKIB

2. Tpauckpumniis. Mexani3m. [IpusHadenss peakirii

3. Jlexctpanu. biojoriyHa posb. 3aCTOCYBaHHS

EK3AMEHAIIMHUMA BUIET Ne__ 22

1. BropuHHa 1 TpeTMHHa CTpyKTypa OuikiB. JleHaTypauis Ta peHaTyparis
O1JIKIB

2. Peaxilis HyKJIETHOBUX KUCJIOT. 3arajibHa XapaKTepUCTUKA

3. Kpoxmasib. XimiuHa Oy10Ba, BIACTUBOCTI, 010J10T14HA POJIb

EK3AMEHAIIMHUMA BUIET Ne__ 23

1. ITpocTtopoBa OymgoBa OUIKIB 1 rtenTUaIB. IlenTuaHun 38’ 130K
p p M 1 A

2. OCHOBH T€HHOT1 1HXEeHEDIi

3. Cunres nosicaxapuiB. [ligxonu, npobieMu




EK3AMEHAIIAHAM BIJIET No__ 24

1. BuzHaueHHs aMIHOKMCJIOTHOTO CKJIaay OLJIKiB

2. Moudikais TeTepONHKIIYHUX JIYT1B

3. IIpoctopoBa OyJ10Ba BYTJI€BOJABMICTHUX 010MOJIIMEPIB

EK3AMEHAIIMHWAMA BUIET Ne__ 25

1. bygoBa OutkiB 1 nenTuaiB. [lepBuHHa CTpyKTYpa

2. bynoBa HykJI€iTHOBUX KUCJIOT. [IepBUHHA CTPpYKTYypa

3. CTpyKTypa OJiro- i nojiicaxapuis

3arBepKEHO Ha 3acigaHHi kadenpu

[Tpotokon NeBim «__ » 20__ poky
3aBigyBa4
Kadeapu
(minuc) (mpi3BHUIIIE TA
1HILIIaJIH )
Ex3amenarop . .
( miamuc) gn 13BHIIE TA
Hil1aTTH



MIHICTEPCTBO OCBITH I HAYKHA
YKPATHU HAIUOHAJIBHUN
TEXHIYHUU YHIBEPCUTET

«XAPKIBCBKHUHW NOJITEXHIYHUM IHCTUTYT»

Kadeapa TexHoJOTil IJIACTUYHHUX Mac 1 OI10JIOTIYHO AaKTUBHUX IOJIMEpIB

ChneniaapHicts 161 XiMiyHI TEXHOJIOII Ta IHKEHEDIS

OcBiTHa nporpama 161-07-XimigyHa TEXHOJOTISl CHHTETHMYHHUX 1 IPUPOJIHHUX

MOJIIMEPIB TA €J1aCTOMEDIB

dopma HABYAHHS JICHHA

HaBuyajanHa qucuuiiiHa Ximis
010m0JIMEDIB
Cemectp_7

HEPEJIIK IUTAHb TA 3ABJAHb, BK/IIOYEHUX 10
EK3AMEHANIMHUX BIJIETIB I3 INCIUAIIVITHA

KinekicTs Ol1€TIB

3aTBepKEHO Ha 3acigaHHi Kadenpu

npoTokoa Ne BIJI
20 p.

3aB. kadeaporo [11b
(ckopoueHa Ha3Ba)

Ex3amenarop [11b

Ex3amenamiiinumii O11et Ne
Iluranusa 1
Iluranus 2



