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1. MeTo0 HaBYAJIbHOI AUCHUILIIHE «XiMisg JIMiAIB Ta MeMOpaHHUX TPOIECIB» € 3aCBOEHHS
CTyJeHTaMHu 0a30BHX IMOHATH MPO JIMIAN — BAKIMBUNA KJIAC MPUPOJHUX CHOIYK, PO iX 3HAXOIKEHHS Y
IPUPOTHUX 00’€KTax, AOOyBaHHS, XIMIYHHMN Ta OlocuHTE3, (13M4HI, XIMIYHI Ta OKpeMi O10JOriuHi
BJIACTUBOCTI, @ TaKOXX IPO MPAaKTUYHE 3aCTOCYBaHHsA, iX POJIb Ta Miclle cepell IHIIUX MPUPOTHUX
CIOJIYK; 3HaHHSI CTYIEHTaMU METOJIB J00yBaHHS, XIMIYHOTO CUHTE3Y, (PI3UYHUX, XIMIYHUX Ta OKpPEMUX
010JIOTIYHUX BIACTUBOCTEH, MPAKTUYHOTO 3aCTOCYBAHHS JIMiJIIB; PO3YMIHHS CTYJ€HTaMHU MICIS JIMi/IiB
cepell IHIIMX KJIaciB MPUPOIHUX CHOJIYK; PO3YMIHHS pOJIi JIIMIJAIB Y IPUPOIL, HAyIll, TEXHILI Ta Mo0yTi;
BMIHHSI OIIIHUTHU 30HU KOHIEHTpAllii OpraHi4HOi CHOJIYKH Yy KIITHHI OpraHi3My Ha OCHOBI aHami3y ii
XIMIYHO1 OyIOBH.

2. ITonepeaHi BUMOIH /10 ONIAHYBAHHS 200 BUOOPY HABYAJIBHOI JMCUMILIIHM:
2.1. 3HaTH OCHOBH 3arajbHOI, HEOPTaHIYHOI, OpraHivyHOi Ta Pi3UIHOI XiMil B MEXKax OCBITHBOI
nporpamu «bakanaBp» 3a CHEIiadbHICTIO « XIMis.
2.2. BonomiTi KOMIT FOTEPHUMH IIPOTPAMaMHU, TIOB’ I3aHUMH 13 00pOOKOIO Ta MPEACTABICHHSIM
PE3YIBTaTIB AOCIIKEHb OPTraHIYHUX CITONYK.
2.3. BonoaiTi HaBUYKaMU MOMIYKY HE0OXiaHOT iH(opMaIlii B HayKOBil JliTepaTypi, HAyKOMETPHYHUX
0a3ax Ta IHTEPHET-IIPOCTOPI.

3. AHoramis HaBYajJbHOI aucuMiutinu. HapuanpHa nucnuriiHa «Ximis JIIIIIB Ta MEMOpaHHHUX
NPOIIECiBY MpHU3HAYEHA Il BUBYCHHS JIMIIB, iX CTPYKTypHu Ta QyHKIIH. Jlimian € ogHUM 3 KITIOUOBHX
CKJIAJIOBUX Oprai3MiB. [IpoBOIUTBCS pO3MIAL CTPYKTYpPH NPOCTHX Ta CKIAQAHUX JIIMOIB, 1X
3HAXOKEHHS y MPUPOIHUX 00’€KTax, Mo0OyBaHHA, XIMIYHUI Ta O6i0cHHTE3, (Pi3UYHI, XIMIYHI Ta OKpeMi
010JI0T14HI BJIACTUBOCTI, a TAKOXK MPAKTUYHE 3aCTOCYBaHHs. 30KpeMa, pO3IISIaloThCs HAHOCTPYKTYpHU
JIMiIB y BOIHUX PO3YMHAX, Y T. 4. B )KUBUX OpraHi3Max: MOHOIIapH, OiIapoBi YTBOPEHHs, MILEIH,
JINOCOMH Ta JINONpPOTeiHU. Po3misaatoThes (pi3UKO-XIMIYHI BIACTUBOCTI JIIIHUX MEMOpaH, 30KpeMa —
TPAHCHOPT HNPUPOIHUX PEUOBUH Kpi3b MeMOpaHH Ta Oy0BH KJIITHHHOI CTIHKU PI3HUX THUIIIB OPTaHi3MiB.
[TpoBonuTECS pO3MVIsL HAMBaXKIIMBILIMX KJIAaciB JIMITHUX META0O0MIITIB: IPOCTAIIAHIMHIB, TPOMOOKCaHIB
Ta JIEUKOTPUEHIB — iX XIMIYHUH Ta G10CHUHTE3, 010JI0TIYHA AKTUBHICTH Ta MPAKTUYHE 3HAYCHHS.

4. 3aBOaHHA.
Onamnysasuiu Kypc, cmyoenm noGUHeH.
- 3HATH MOJIEKYJSIpHY Oy/lIOBY OCHOBHMX KJIACIB JIIITI/TIB, 1X XiMI4HI 1 ()i3UYHI BITACTHBOCTI Ta METOIN
CHHTE3Y,
- 3HaTU XIMIYHI BJIACTUBOCTI, MOJIEKYJSIpHY OyJIOBY HPHUPOJHUX >KMPHUX KHUCIOT Ta METOOM iX
CHHTE3Y,
- MarTy ySBJICHHsI PO CKJIaJ, BIIACTUBOCTI Ta CTPYKTYPY JIIITHUX arperariB, TAKUX K MIIEIIH,
OimapoBi MeMOpaHH, KyOidHi (ha3u TOIIo;
- MarTy ySBJICHHS MPO AUHAMIKY JIMIHUX MOJIEKYJ Y OllapoBUx MeMOpaHax;
- 3HATW MEXaHi3MU TPAHCIOPTY PEYOBHUHU Kpi3b OiIIapoBy JIiMmigHy MeMOpaHy;
- 3HATH MeXaHI3MH Ol0CHHTE3y Ta 0lojerpaaarii JimiIiB Ta iX MeTaboITiB.
HaBuanbHa TUCHMIUTIHA CIIPSIMOBaHA Ha JOCATHEHHS HACTYIHHX 3arajbHUX Ta cHeliagbHuX ((haxoBux)
xomrereHTHOcTed: 3K1 (3HaHHS Ta pO3yMIHHS MpeAMETHOI OoO0JacTi Ta PO3yMiHHS MpodeciitHol
nisibHOCTi), 3K2 (37maTHiCTe BUMTHCSA 1 OBOJOIBATH cydacHUMHU 3HaHHsAMH), 3K3 (3matHicTh 10
a0bCTpaKTHOTO MUCIJIEHHA, aHali3y Ta cuHTe3y), 3K7 (3maTHICTb BHKOPUCTOBYBAaTH 1H(oOpMaIliiiHi Ta
KOMYHIKaliiHi TexHojorii), 3K9 (3maTHicTh CIIKyBaTUCS 3 IPEACTaBHUKAMHU IHIIUX NPpodeciiHuX rpym
PI3HOrO piBHSA (3 €KCIIEpPTaMH 3 IHIIUX rajy3el 3HaHb/BU/IIB €EKOHOMIYHOI AisuibHOCTI)), 3K12 (31aTHICTS
npaioBaTi aBTOHOMHO), 3K14 (31aTHICT 10 MONIyKY, KpUTHYHOTO aHalizy Ta oOpoOku iHpopmarii 3
pizaux mxepein), @K1 (31aTHICT BUKOPUCTOBYBATH 3aKOHH, TEOPIl Ta KOHLEMLIT XiMii y MO€IHAHHI 13
BIJIMOBIIHUMU MaT€MaTHYHUMHU 1HCTpyMEHTaMu Mg omucy mnpuponnux ssui), PK2 (3maTHicTh
OymyBaTu aJeKBaTHI MOJEJ XIMIYHHMX SIBHIL, TOCIIIKYyBAaTH X JJIsl OTPUMaHHS HOBHX BHCHOBKIB Ta
MOTITNONEHHS pOSyMlHHH NPUPOIU, B TOMY UHCII 3 BUKOPUCTAHHSIM METOAIB MOJIEKYISPHOTO,
MaTeMaTUYHOTo 1 KOMIT foTepHoro MmojemtoBaHHs), PK8 (3marHicTh (hopMyntoBaTH HOBI TiMOTE3U Ta
HAyKOBI 3ajJiaui B raixysi Ximii, BUOUpATH HampsIMHU Ta BIAMOBITHI METOIU IS iX pO3B’s3aHHS HA OCHOBI



PO3YMIHHS Cy4acHOI MpOOJEeMaTHKH JOCIIHKeHb B Tally3l XiMil Ta Oepydu 10 yBaru HasiBHI PECypcH),
®K9 (3matHicTh 0OMpaTH ONTHMANEHI METOAM Ta METOAUKH JTOCIIIKCHHS).

5. Pe3yabTaTi HABYAHHA 32 JMCHMUILTIHOKO:

PesysibTaTn HaBYaHHA ®opma (Ta/ado
(1. 3Haru; 2, BMiTH; 3, KOMYHikauis; 4, MeTOAH i
ABTOHOMHICTDH Ta BilOBiZAJIBHICTD) TEXHOJIOTIT)

Bigcorox y
Metoau nicyMKOBil

OIiHIOBaHHA* ouiHmi 3

BUKJIAJTAHHA i .
JUCIHUILTIHA

Kon Pe3yabraTn HaBYaHHSHA
HABYAHHA

3HaTH MOJIEKYJISIpHY OYyIOBY OCHOBHHX
1.1 KIaciB  mimigiB, I1X XiMmiuHi 1 (i3uuHI KP, O/1P 10
BJACTHUBOCTI T4 METOJU CUHTE3Y

3HaTH XIMI4HI BJIACTHBOCTI, MOJEKYISPHY
1.2 OyZlOBYy TMPUPOTHUX KUPHUX KHUCIOT Ta 12
METOAH iX CHHTE3Y

Maru ysiBJICHHS MPO CKJIaJ, BIACTHBOCTI Ta
CTPYKTYpy JiMiHUX arperatiB, TaKuX SK
Mirenu, OirmapoBi MeMOpaHu, KyOiuHi ¢a3u
TOLIO

1.3 15

JIekuii, KP, O/IP,

CaMOCTINHI icnum

Maru ysBIEHHS IOPO IWUHAMIKY JIITIHUX
Y po A Y g pobotu 12

14 .
MOJICKYII y OiapoBux MeMOpaHax

3acTocoByBaTM  OTpWMaHi  3HaHHA 1
PO3YMIiHHSI JUUIi BHPIIICHHS 3a7a4 MO0
oNlep>KaHHs, 11eHTudIKaIii Ta J0CTiIKSHHS
JAIiaiB

2.1 12

3aiicHIOBaTH CHCTEMATHU3ALIIIO Ta
2.2 | KpUTMYHUH aHai3 JaHWX Yy JOCIIKEHHI 8
JIITIIB. KP, O/1P

3HAaTH MEXaHI3MH TPAHCIIOPTY PEYOBUHU

2.3 ) . ..
Kpi3b OIIIapoBY JiMiIHY MEMOpaHy

10

Bononitn HaBMukaMu myOJIi4HOT MOBHU Ta
3.1 BEJICHHSI JIUCKYCIi 3 KOJeraMu Ta IiJIbOBOIO Jlexmii OIP, icnum 5
ayaUTOPIEIO.

BuxopucroByBaru CyJacHi
1H(pOopMaIiIfHO-KOMYHIKallIiHI ~ TE€XHOJIOT1{
JUIs CHIUIKYBaHHs, OOMiHYy Ta iHTeprpeTamii
JTAHHX.

3.2 Jexi, 6

CaMOCTINHI

poboTH KP, O/IP,

Bpatu Ha cebe BiINOBIJANBHICTH 32 .
icnum 5

4.1 :
IJIaHYBAHHS T4 BUKOHAHHS €KCIIEPUMEHTIB

YMmiTi BUUTHUCH CaMOCTIITHO TUISE o .
N CaMocTIHHI

4.2 OesnepepBHOTO MPOGECItHOTO PO3BUTKY B Y 5

oOnacti ximil JImgiB. p

* Konmponwvhi pooomu (KP)
* 0008 ’s13xk061 domawHi (camocmiiini) pobomu (OHP)




6. ChiBBiIHOLIEHHSI Pe3yJbTATiB HABYAHHA JAUCHMIUIIHM i3 MNPOrpaMHUMHM pe3yJabTaTaMH

HaBYaHHA

Pe3ynbraTn HaBYaHHA
JUCHHUILTIHA (KOX)

IIporpamui pesyabsTaTn
HABYaHHA (Ha3BAa)

1.1

1.2

1.3

1.4

2.1

2.2

23

3.1

3.2

4.1

4.2

P1. 3Hatu Ta po3yMiTH HayKOBI KOHIIEMI] Ta Cy4acHi Teopii
XiMii, a TakoXK (yHIaMEHTaIbHI OCHOBH CYMDKHUX HayK.

P2. TmubGoko po3ymiTH OCHOBHI (haKTH, KOHIIEMIII,
MIPUHITUIINAT TEOPii, IO CTOCYIOTHCS MPEIMETHOI 00JIacTi,
OMAHOBAaHOI Yy  XOAI  MAaricCTepCchkoi  MpPOTpaMH,
BUKOPHCTOBYBATH iX JUIsI PO3B’S3aHHS CKJIATHHUX 33734 1
npobieM, a TakoK TPOBEIACHHSA  JIOCHIDKEHb 3
BIJIMIOBITHOTO HANIPSIMY X1Mii.

P6. 3marum wMeromosorito Ta oOprasizamii HayKOBOT'O
JIOCIIIDKEHHS.

P9. 30uparu, omiHrOBaTH Ta aHaji3yBaTH JaHi, HEOOXiIHI
JUIS pO3B’sI3aHHS CKJIQJHUX 3aJ1ad XiMii, BHKOPUCTOBYIOUH
BIJINIOB1JIHI METOJIM Ta IHCTPYMEHTH POOOTH 3 JIAHUMH.

P13. AmnanizyBatu HaykoBi mpoOieMu Ta MPOMOHYBATH iX
BUpINICHHS Ha a0CTPAKTHOMY PiBHI IIJISXOM JIEKOMIIO3HIIIi
iX Ha CKJIAJ0BI, SKI MOXKHA JOCIIIUTH OKPEMO.

P14. TnTepnpeTyBaTi eKCriepUMEHTAIbHO OTPUMaHI JaHl Ta
CHIBBIAHOCHUTH iX 3 BIANOBIIHUMH TEOPISIMH B XiMii.

7. Cxema popMyBaHHS OLIHKH

Orinka 3a JUCHUIUTIHY CKIIAAEThCSA 13 CyMH OaliB CEeMECTPOBOTO OI[IHIOBAHHS Ta 0ajiB 3a iCITUT

7.1. ®opmMu OLiHIOBAHHS CTYIEHTIB:

CemecTpoBe OLliIHIOBAHHS
1. Mony/ibHI KOHTPOJBLHI podoTH (2) — mo 20 6axais (KP)

2. 000B’s13Kk0BI JoMalHi (camocTiiini) po6oTu (2) — nmo 10 6aais (OAP)

IlincymxoBe oniHlOBaHHA — nucbMoBHH icniut — 40 0axis (I1I)

Iciut mpoBomuThCs y mTMCHMOBIKH (Gopmi. MiHimManbHa KUTBKICTH 0OalliB, HEoOXimHa IS
MMO3UTHUBHOTO OIIHIOBAHHS PE3YJbTaTiB icnuty — 24 (sKmo podoTa oliHeHa Ha 23 1 MeHIe OaiB, iCIuT
BBA)KAETHCSI HECKIIAJICHUM 1 CTYJICHT OJIEPXKY€E OI[IHKY «HE3aJ0BUITEHOY).
o icnuty Moxe OyTH AOIMYIICHUH CTYACHT, sSiIKMii BHKOHAB YCi 000B’SI3KOBiI BHAHM POOGIT, sKi
nependavaroTbCs HaBYAJbHUM IUIAHOM 3 JUCHMIUTIHM "BuOpani po3aiium KoOpAMHAINHOT Ximil
MepexiIHUX MeTajiB” (a caMme: BUKOHAHHS 3a3HAUCHUX Yy MPOrpamMi 2 JOMAIIHIX CaMOCTIMHHX pPOOIT
(OP), nanmcanHs MOAYIbHUX KOHTposbHUX pobOiT (MKP), i mpu mbomy 3a pesynbsraramu
MOJIYJIbHO-PEUTHHTOBOTO KOHTPOJIIO B CEMECTP1 OTPUMAB CyMapHY OIIIHKY B Oajiax He MeHIe 36 6aJiiB
(KpUTHYHO PO3paxyHKOBUN MiHIMYM IpH (HOpMi IMiICYMKOBOTO KOHTPOJIIO — ICITUT).

YMoOBH ONYCKY 10 icnMTy: CyMapHa KuUIbKicTh OandiB 3a ¢opMaMH NOTOYHOIO KOHTPOJIIO He

Mmeniuue 36.




7.2. Opraxizauisi OiHIOBAHHS:

KP cryneHTH numryTh HampUKIHII BiJNOBITHOI YaCTUHU Kypcy. MiHiManbHa OIiHKa KoxHOi KP
nopiBHioe 12 Gamam. Skmio pobGota oxepkana 11 abo Menmie 6aiiB, TO BHKJIaJa4 MOXKE MPU3HAYUTH
HoBUI TepMmiHM HamucanHs KP. YV Bumagky HeBUKOHaHHs a0o HeHanekHoro BHKoHaHHsA KP (cyma

onep>kanux 3a 2 KP 6aiiB € MmeHIIO0 32 24) CTyIeHT MOKe OyTH HE JOMYIIEHUH 10 1CTIUTY.

O/IP BHKOHYIOTBCSI CTYIEHTaMH HPOTATOM IMEpioAy, 110 BUAIICHUN Ha ONAHYBaHHS BiAMOBIAHOT
YaCTMHM KypCy Ta MaroTh OyTH IepellaHl BUKJIaJady Ha NEPEeBIpPKY Ta OLIHKY A0 3aKIHYEHHS L€l
yacTuHU. MiHiManbHa ouinka koxkHoi OJIP nopiBHioe 6 6anmam. SIkimo poboTa onepkana 5 abo MeHIe
0aniB, ab0 BYaCHO HE IepellaHa BUKJIAAAady Ha MEpeBIPKY, TO BHUKJIAJauy MOXKE 3MIHUTH 3aBAAHHA Ta
NpU3HAUYUTH HOBI TepMiHu 3aa4i O/IP. ¥V Bumanky HeBuUKOHaHHsS ab0 HeHaje)kHOro BukoHaHHA O/IP

(cyma onepskanux 3a 2 OJIP 6aniB Menie 12), cTyneHT Moxke OyTH HE AOIMYIICHUH 10 ICTIUTY.

7.3. HIkaJja BignmoBigHOCTi OLiHOK

Owinka (3a HaloHAJIbHOO 11Ka010) / National grade

PiBenb nocsaruens / Marks

Bigminno / Excellent 90-100
Jloope / Good 75-89
3apoBiabHo / Satisfactory 60-74
He3agoBiinuo / Fail 0-59

CTPYKTYPA HABUAJIbHOI JUCIUILITHU TEMATUYHWN TIJTAH JEKIIIA

Ne JEK- |CaMOCT.
JIEKIIT Hazsga nekmii mii pobota
YACTHHA 1.
1 Beryn. Jlinmiau, ix knacudikanis. OCHOBHI CTPYKTYPHI KOMIOHEHTH JIMiiB. |2 4
[IpakTnune 3Ha4eHHS JiniaiB. JloOyBaHHS JIITIIIB.
2 Auwmnrninepusn. [iko3unnianunriinepuan. Bocku, KyTHHH Ta ecTepu 2 4
crepoiniB. BUpoOHHUIITBO 1 MpaKTHYIHE 3aCTOCYBAaHHS B YKpaiHi Ta B CBITI.
3 docdorninepuan ta pocharuaniosi ectepu. CHiHromimu, uepamiiam, 2 4
raHnmio3ua. JIimiau 3 eTepHUM 3B'SI3KOM.
4 JXKupHi KuCIIOTH, 110 BXOIATH JI0 CKIIaay JIMiaiB, iX Kiacudikamis ta 4 8
HOMEHKJaTypa. HacudeHi, MOHOEHOBI Ta MOJIIEHOBI )KHPHI KUCIIOTH,
METHUJICHPO3IUIEH] Ta CYNPsDKEH1 MOJIi€HOBI KUCIOTH. Po3ramyskeHi, HUKTiuH1
Ta OKCUT€HOBaH1 KHCIOTH. He3aMiHH1 KUPHI KUCIIOTH.
KontponbsHa pobota 1
YACTHHA 2.
5 biocunTes xupHux KucnoT. biocunres nimifis. 2 4
6 Amnani3 mimiaiB. Busnauenns miniais. BuznaueHHs KUCIIOT, CIIUPTIB Ta 4 4
anpaerigiB. epMeHTaTUBHE JAe3aliuioBanHs TimiaiB. Ctepeocnenudiqanii
anani3 pocdormnepunis. BuaiieHHs iHAMBIyaJIbHUX JITIIIB.
7 Cunte3 mnimigiB. CuHTE3 MOHO-, 1U-, Ta TpunIinepuaiB. OTpuMaHHS |2 8
xipanpHUX TIinepuAiB. Cunres ecrepiB GpochaTumoBOi KHCIOTH.
8 Jliniani Mineny. MoHonaMemsipHi Ta MyJIbTHIAMEIISPHI JIAHI BE3UKYIIH. 2 4
JlimocoM# Ta IimonpoTeiny, ix OymoBa Ta GYHKIIT B OpraHi3Mi JIOAUHH.
KonTposasna pobora 2




YACTHHA 3.

Mem6panu. biosoriuna posb KIITHHHEX MeMOpaH Ta ix Oymosa. Ckian 2 4
KITHHHUX MeMOpaH. JliniaHi KOMIIOHEHTH MeMOpaH. BiJIKoBI KOMITOHEHTH
MeMOpaH.

10

JlociipKeHHST MiTIeI0y TBOPEHHS, KOHIIEHTPAIIIT Ta Tiaparamii Mirer. 4 8
JlocmipkeHHs OlapoBHX JIITHUX BE3UKYIT: TEPMOTPOITHI Ta XeMOTPOTTHI
¢a30Bi mepeTBOpeHHS JimiHOTO Oimapy. JlocmimKeHHs: JOMEHHOT CTPYKTYpH
Oimmapy, MOBEPXHEBOT0, TUIOJIBHOTO Ta TPAHCMEMOPAHHOTO MOTEHIIIATy

T IHUX Be3UKyA. JlOCiKeHHS poLecy 3anporpaMoBaHoi CMepTi
(amonTo3y) KIITHHH.

11

CunTe3 MeMOpaH Ta BUBYEHHS 1X 010JIOTIYHHUX BIAaCTUBOCTEH. TpaHcnopt 2 4
PEYOBHUH Yepe3 KIITHHHY MeMOpaHy. bymoBa KJIITHHHOI CTIHKHM OakTepii.

12

[Ipocrarnanannau, TPOMOOKCAaHW, JEHKOTpUEHH, iX OymoBa Ta QyHKII. |2 4
JIkepena OTpUMaHHS Ta MPAaKTHYHE 3HAYEHHS NMpOCTarIaHAWHIB. XiMIYHUN
cHHTe3 1 OIOCHMHTE3 MPOCTAITIAHIWHIB Ta JEWKOTpHEHiB. BupoOHMITBO i
MpaKTUYHE 3aCTOCYBaHHS B YKpaiHi Ta B CBITI.

KontponrHna pobota 3

YCbOI'O 30 60

3aranbHauii 00csr 90 200., y TOMY YUCIHI:
Jlekuii — 30 200.
CamocriitHa po6ota — 60 200.

9. PexomeH10BaHi Jxkepesia

Ocrnoeni

1.

Gunstone F.D., Harwood J.L., Dijkstra A.J. The Lipid Handbook with CD-ROM. 3rd ed. — CRC
Press, Taylor & Francis Group, Boca Raton London New York, 2007. — 808 p.

2. Nelson D., Cox M. Fundamentals of Leninger Biochemistry; 7th ed. — New York, 2017. — 3270 p.

3. Gennis R.B. Biomembranes: Molecular Structure and Function. — Springer Science & Business
Media, 2013. — 533 p.

4. Haugland R.P. Handbook of Fluorescent Probes and Research Products. 9th Ed. — Molecular
Probes, 2002 Eugen, OR, USA.

5. Demchenko A.P. Introduction to Fluorescence Sensing. — Springer, 2009. — 586 p.

6. Loew L. M. Spectroscopic Membrane Probes. — Boca Raton, CRC Press. 1988. — 297 p.

7. TluBoBapenko B.I. Cunte3, OymoBa i BIacTHBOCTI OaraTOKaHAJIbHHX (DIyOpEeCIEHTHUX 30HIIB Ha
ocHOBI  1,3-7iapmiliIeHKETOHIB,  JIUIHMKJIONEHTAaHO[b,e]mipuanHiB Ta  3-TiAPOKCHUXPOMOHIB.
Hucepraniss Ha 3100yTTS HAyKOBOTO CTYIEHs JOKTOpa XiMiyHUX Hayk. — KuiB: KuiBcbkuit
HallloHaNbHUH yHiBepcuTeT iMeHi Tapaca IlleBuenka, 2007. — 580 c.

Jooamkoei

Wikipedia (https://en.wikipedia.org/wiki/Lipid).



10. JonaTkoBi pecypcu (IeTaJIbHHM IUIaH 3aHATh, MUTAaHHS HA KOHTPOJIBHI pOOOTH Ta ICITUT).

Yacruna 1

Jlexnis 1. Beryn. Jliniau, ix knacugikaris. OCHOBHI CTPYKTYpHI KOMIOHEHTH JimifiB. [IpakTuune
3HaueHHs JiniaiB. JloOyBaHHS JiImiiB.

3asoanns ona camocmitinoi pobomu

Jlimiau, ix xnacudikamis. OCHOBHI CTPYKTYpHI KOMIIOHEHTH mimifiB. IIpakTuuHe 3HayeHHs imiAiB.
JloOGyBaHHS JiMiIiB.

Jlekniss 2. [Ipocti mimian. Auwmnrminepunn. [mikoswiguanunriinepudad. Bocku, KyTHHH Ta ecTtepu
ctepoiniB. OCHOBHI CTPYKTYpHI KOMIIOHEHTH mimifiB. [IpaktnyHe 3HaueHHs mimiaiB. JloOyBaHHS
JIITITIB.

3asoanmus ons camocmitinoi pobomu

[pocti mimigu. AnunrminepuHd. [miKo3wiguanmwirIinepuHd. Bocku, KyTHHH Ta €CTepU CTEpOimiB.
OcCHOBHI  CTpYKTypHI KOoMIOHeHTH JimimiB. Ilpakrumune 3HadeHHs JimigiB. JloOyBaHHA
nininiB.-IIpukiany cTpykTyp BOCKIB, KyTHHIB Ta €CTEPIB CTEPOIiB.

Jlekuist 3. ®ocdorminepuau Ta hocharuaunoni ectepu. ChiHrominiau, nepamian, ranrmio3uan. Jlimiau
3 €TEPHUM 3B'S3KOM.

MOXO/IXKEHHSI.

3aeoanns o camocmitinoi pobomu

dochorminepuan ta dpocharuaunoni ectepu. ChiHrominiau, nepamian, rannmo3uan. Jliniay 3 erepaum
3B's3KOM. BuBunTH CcTpyKTYpH QocdormiuepunaiB Ta QochaTuamioBuX ecTepiB, COIHTOMIMIIB,
1epamijiB Ta TaHTIIIO3HIIB.

Jlekuist 4. XXupHi KMCIOTH, IO BXOASTH A0 CKIAAy JIMiAiB, iX Kiacudikailis Ta HOMEHKIATypa.
HacudeHi, MOHOEHOBI Ta MOJNIEHOBI >KUPHI KUCIOTH, METHJIEHPO3JAUIEHI Ta CYNpPSKEHI IMOJII€EHOBI
KUCJIOTH. Po3ranyskeHi, HUKIIYHI Ta OKCUT'€HOBaHI KUCIOTH. He3aMiHHI ®KHUPHI KUCIOTH.

3aeodanmus ons camocmitinoi pobomu

KupHi KucCnoTH, 10 BXOAATH A0 CKIAAy IimiAiB, iX kimacudikaiis Ta HOMeHKIarypa. Hacudyewi,
MOHOEHOBI Ta IMOJIIEHOB1 XHUPHI KHUCIOTH, METUJICHPO3AUIEHI Ta CYNpPSKEHI IMOJIE€HOBI KHCIOTH.
PosramyskeHi, UKJIIYHI Ta OKCUT€HOBaH1 KUCIOTH. He3aMiHH1 KUPHI KHUCIOTU. BUBUKUTH CTpyKTYypH
KUPHHUX KUCIIOT, IO BXOAATH JI0 CKJIAY JIITiIiB.

Yacruna 2

Jlekuist 5. biocuHTe3 )KUPHUX KUCIOT. biocuATe3 JimiiB.

3asoanmusn ons camocmitinoi pobomu

biocunTe3 xupHUX KucnotT. biocunres mininis. BuBunTu cxemy 6i0cHHTE3Y )KUPHHUX KHCIIOT.

Jlekmist 6. Amnami3 mimigiB. BusHadenHs mimigiB. Bu3HaueHHS KHCJIOT, CIUPTIB Ta aibJAETiIiB.
depMmeHTaTUBHE Jae3ammioBaHHa  mimigiB.  CrepeocnenudivHuit  aHamiz  Gocdorminepuis.
BunineHHs iHIUBIAyadIbHUX JIIITITIB.

3aeoanns ons camocmitinoi pobomu

Amnami3 mimiaiB. BuznadeHHs mimigiB. BusHadeHHS KUCIOT, CIIUPTIB Ta ayblerifiB. OepMeHTaTHBHE
nesamimoBaHHs  mimigiB.  Crepeocnenumdiunuii  aHamiz  ¢ocdorminepunis.  Buninenus
1HaUBI Ty TbHUX JimiaiB. AMP ciekTpockoris 1HANBITyaTbHUX JTIMIIIB.

Jleknisn 7. Cunte3 nimiaiB. CUHTE3 MOHO-, 1U-, Ta TpUrIinepuaiB. OTpUMaHHS XipaJbHUX [ITILEPHIIB.
Cunres ectepiB ¢pochaTHI0BOT KUCIOTH.

3asoanns ona camocmitinoi pobomu

Cunre3 miniaiB. CHHTE3 MOHO-, M-, Ta TpunmnepuaiB. OTpuMaHHs XipaidbHUX DminepuaiB. CuHTe3
ectepiB GocdaruaoBoi KUCIOTH. J[0IaTKOBO: METOU OTPUMAHHSA XipalbHUX IIIIEPUIIB.

Jlekuist 8. JlimigHi minenu. MoHonaMenspHi Ta MyJIbTHJIAMENSIPHI JIMiJHI Be3ukynu. Jlimocomu Ta
Jinonpoteiny, iX OyaoBa Ta (QYHKIIIT B OpraHi3Mi JTIOAUHU.

BE3UKYJIH.

3asoanmus ons camocmitinoi pobomu

JlimiHi Minean. MoHoTaMensIpHi Ta MyJIbTHIAMENSIpHI JTiiHi Be3uKynu. Jlimocomu Ta minonpoTeiny,
ix OymoBa Ta (yHKIIIi B OpraHi3Mi JIOIUHH.



Yacruna 3

Jleknis 9. MemOpanu. bionoriuna pons KINITUHHUX MeMOpaH Ta ix Oynosa. Ckiax KIITUHHUX MeMOpaH.
Jliniani koMnoHeHTH MeMOpaH. biikoBl KOMIOHEHTH MeMOpaH.

3asoanns ona camocmitinoi pobomu

MemOpanu. bionoriyHa ponb KIITHHHUX MeMOpaH Ta ix Oymosa. Ckiaa KITHHHMX MeMmOpaH. JlimiHi
KOMIIOHEHTH MeMOpaH. BiJIKOBI KOMIIOHEHTH MeMOpaH.

Jlekmiss 10. [ocmipkeHHST MINEJIOyTBOPEHHS, KOHIIHTpalii Ta rigparamii winen. JlocmimkeHHs
O1MIapOBUX JIIMITHUX BE3UKYJI: TEPMOTPOITHI Ta XEMOTPOIIHI (ha30Bi MEPETBOPEHHSI JiMiAHOTO Oimapy.
JlocnipkeHHsT TOMEHHOI CTPYKTypu Oilnapy, MOBEPXHEBOTO, JWIIOJBHOTO Ta TpPaHCMEMOPaHHOIO
MOTEHIIaNy JmiAHUX Be3WKyl. JlocmimkeHHs TMpoliecy 3amporpaMoBaHOi CMepTi (amomro3y)
KIIITHHY.

3asoanmusn ons camocmitinoi pobomu

JlocmipkeHHsT  MIIeTIOyTBOPSHHSI, KOHIICHTpaIlii Ta riaparamii wiren. JlochimkeHHs OilmapoBux
JIMITHAX BE3WKYJI: TEPMOTPOMHI Ta XEMOTpPOIHI (a30Bi TEPETBOPEHHS JIIMIIHOTO Oirmapy.
JloCHiKeHHST JJOMEHHOI CTPYKTypu Oimapy, MOBEpXHEBOTO, JUIIOJBHOTO Ta TPAaHCMEMOPAHHOTO
MOTEHITaNy JIIMJHUX BE3UKYJI. JloCHipKeHHs Tpolecy 3amporpamMoBaHoi cMepTi (amomTosy)
KITIITUHU.

Jlekuist 11. CuaTe3 MeMOpaH Ta BUBYEHHS iX OI1OJIOTIYHMX BJIACTHBOCTEH. TpaHCIOPT pEeYOBHH 4epe3
KIITHHHY MeMOpaHy. byioBa KiMiTHHHOT CTiHKH GakTepii.

3aeoanmus ons camocmitinoi pobomu

CunTe3 MeMOpaH Ta BHMBYEHHS iX O10JIOTIYHMX BIACTMBOCTEH. TpaHCHOPT peyOBHMH uYepe3 KIITUHHY
MeMOpany. ByioBa KIIITUHHOT CTIHKU OakTepii.

Jlexnisn 12. [TpocTarmanannu, TpoMOOKCaHH, JTEUKOTPUEHU Ta POAMHHI CIIONYKH, iX OyaoBa Ta (yHKIIi
B opraHi3mi JronuHU. Jl)kepena OTpMMaHHS Ta MPAKTHYHE 3HAYEHHS MPOCTAraHAWHIB. XIMIYHHMA
CHHTE3 1 610CHHTE3 NPOCTAIIAHMHIB Ta JIEHKOTPUEHIB.

3aedanmus ons camocmitinoi pooomu 8 eoo.llpocrarnanvau, TPOMOOKCAHH, JCHKOTPUEHU Ta POJUHHI
CHONYKH, iX OymoBa Ta QyHKIII B opraHi3mi JroauHu. Jlkepena OTpUMaHHS Ta MPAKTHYHE 3HAYCHHS
IpocTariaHAuHIB. XIMIYHUI CUHTE3 1 010CUHTE3 MPOCTAINIAHUHIB Ta JIEHKOTPUEHIB.

KoHTpoJ/IbHi 3anUTaHHA Ta 3aBJAHHSA 10 YacTHHH 1:

1. OsnadyeHHs npoctux mimigi. [lepepaxyBaru mpupoaHi JKEpesia BOCKIB.

2. OcHoBHI Ki1acu npoctux niniaiB. HaBectn koHkpeTHi npukiaau. [Ipukian npencraBHUKa Kiacy

BOCKIB, TIOX1JTHOTO €HOIY.

Jlxepena 1oOyBaHHS TPUTITIIICPUIIB.

sn-HoMeHnkmarypa miniais. Jlatu npukiian XipalbHOTO AIAIMITIIIIEPUHY 1 HA3BaTH HOTO

CrpykTypHa GopmMmyia X0JIeCTepUHY.

Knacudikarist ckinagHux JimiiB.

[IpencraButu cTpykTypH (hochorminepoiniais.

[IpeacraBuTH CTPYKTYPH TIIKOTITIIIEPOTITIIIB.

CrpykTypHi opMynu ciHraHiny Ta c(hiHrO3uHY.

10. IIpencraButu cTpyKTypH GocPoChiHTOMIITIIIB.

11. IlpeacTaBUTH CTPYKTYPH IIIKOCHIHIIIIMIIIB.

12. o Take ranrmiosunu? Jlatu 03HaYEHHS, HATUCATH MPUKIIAIA CTPYKTYP.

13. V axux XiMiyHUX popmax nepedyBaroTh JinodiibHi 3anumKky R mineposniniais?

14. CxopoueHe HanucaHHs (pOPMYJI HACUUYEHUX 1 HEHACUYEHUX KUPHUX KUCIIOT.

15. CrpykTypHi (hopMyIH JIIHOJIEBOT, JIIHOJIEHOBOI Ta apaxXiJOHOBOI KUCIIOT.

16. HaBecTtu mpukiaa CTPyKTypH MIHOPHOT )KUPHOI KHCIIOTH, (DiTAHOBOT KUCIIOTH.

17. CrpykrypHa ¢popmyna 0ioTuHy. CxeMu 010XIMIUHUX PeaKiii 3a yyacTio O10THHY.

18. CrpykrypHa dpopmyina KopepMeHTy A.

19. Mexani3mu 010XiMIYHHX MTEPETBOPEHB 3a y4acTio KohepMeHTy A. 300pa3utu (HopmMu arfuIbHOTO
3aJIMILKY ITiJ] Yac oro araku Hykieodinom Ta C-enekrpodisom.

A A



KoHTpoJibHI 3an1MTaHHA Ta 3aBJIAHHA 10 YACTHHHM 2:

1.
2.
3.

9]

o N

9.

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.

Cxema 0i0CHHTE3y NMajIbMITHHOBOT KUCIIOTH.

HazBu depmenTiB 1 crioci iX 3aCTOCYBaHHS B aHAMI31 CTPYKTYPH JIITIIB.

SIky indopMmaliito mpo OymnoBy MOJIEKYIIH JIiMiay Ta ii 0TOYeHHs! OTPUMYIOTh MeTonamu 'H-SIMP Ta
B3C-SIMP cniexrpockomii imigiB?

SIky iHpopmalito npo Oy10By MOJIEKYIIH JiMiy OTPUMYIOTh METOZOM Mac-CIIEKTPOMETpil JimiaiB?
[lepeBaru 1 HEIOIKU METOy XpOMAaTOMAcC-CIIEKTPOMETPIi JIiMi/IiB y MOPIBHSAHHI 3
Mac-CHEKTPOMETPIELO.

SIky iHpOopMalito po OyI0BYy MOJIEKYIH JITiy OTPUMYIOTh METOIOM Y@ CIIeKTpOCKOITii JTiIiiB?
Sxy indopmaiiro npo OyI0By MOJEKYIH JiMiAy oTpUMYI0Th MeTozioM Y criekrpockomii Jimiais?
[Ipukian cxemMu CUHTE3Y OJIETHOBOI KMCIIOTH.

[Tpuknaa cxemu CUHTE3Y AUNANBMITOLI-3-(O-f-D-rrokonipano3ui)-sn-IIiHepuHYy.

[Mpuknan cxemMu CHHTE3Y AUMATBEMITOL(OChATHAUICTAaHOTAMIHY.

Cxema KHCIIOTHOTO T1APOITi3y IUMaabMiToOhochaTuIuiICcepuHy.

CxeMary>KHOTO TipoJIi3y TUHaIbMITOUI(OChHaTHIMITTIIEpUHY.

Cxema 1 MexaHi3M B3a€EMO/Ii1 TPUNATBMITOLIIIIIIEPUHY 3 O€3BOHUM METAHOJIOM Ta HATPIEM.
Cxema niepeTBopeHHs 1,3-aucTeapoin-2-oneinmineputy y NpucyTHOCTI METHIIATy HATPIIO.
XiMI4HI POIIECH B OJIEpKaHHI MapTrapuHy.

Cxema OynoBu mpsiMoi 1 o6epHeHoi Milesin. Y KO)KHOMY pa3i BKa3aTH TUI CEpPeeBHILA.
[Ilo Take KpUTHYHA KOHIICHTPAIlisl MIIIEJIOYTBOPEHHS?

[Tpuknaan KaTiOHHOTO, aHIOHHOTO Ta HEHTPAIBHOTO AETEPreHTIB.

Cknan i cxema Oy/IOBH JIITTOTTPOTEiHIB.

SIK BiAPI3HAIOTHCS JIMONPOTETHN BUCOKOI, CEpeIHbO1, HU3bKOI Ta Ty»e HU3bKOI I'YCTHHU?

KoHTpoJIbHI 3anIuTaAHHA TA 3aBIaHHS 10 YACTHHHU 3:

A

= o ®©

11.
12.
13.
14.
15.
16.
17.
18.

0.

®a30B1 TEPMOTPOIIHI EPEXOAN AUMATBMITOLNI(OCHATHANIXKOIIHOBOT MEMOPAHH.

Enextpuyni moteHmiany gimiaHoi MmemOpanu (3 TUTIN).

Bynosa kiIiTHHHOT MEMOpaHU Ta ii CKIIaJI0BI.

BynoBa KIiTHHHOI CTIHKY TpaM-TIO3UTUBHOI Ta TPaM-HETaTUBHOI OaKTepii.

BynoBa cTiHKM KITITUHU POCITUH Ta TBAPHUH.

Ckaza nmenTuaonTiKaHy KIIITHHHOT CTIHKY OakTepii. BkazaTu cnioci0 3’€THaHHS MENTHTY 3
BYTJICBO/IOM.

Bunu tpaHcnopTy pedoBHHHU Kpi3b KIITUHHY MEMOpaHy.

Omnucaru npornec 1udy3ii HeHTpaTbHUX MOJIEKYI Ta HOHIB.

[lo Take monermena nudy3is. Bkasaru 3a1exHICTH 11 MBUAKOCTI BiJ KOHIIEHTpAIlli pEUOBUHH.
[Ilo Take akTUBHUI TpaHCIIOPT. Bij 4oro 3aneXuTh MIBUAKICTD aKTUBHOTO TPaHCIIOPTY. [Jist IKuX
PEYOBHH BiH peaTi3y€eThCsl.

[TiHo1MTO3 1 1OTO PI3HOBHUIH.

darouuros.

®opMyiH IpocTariaHAnHIB, TPOMOOKCAHIB Ta JIEHKOTPHUEHIB.

bionoriuHa akTUBHICTH MPOCTAIIAHIMHIB Ta IX MPAKTHYHE BUKOPUCTAHHS.

[IpocTarnananHu Ta TEUKOTPUEHU B IPUPOII.

XIMIYHUI CUHTE3 MPOCTAarIaHANHIB Ta 1X 010JI0rYHO AKTUBHUX aHAJIOT1B.

Cxema 0l0CHHTE3y MPOCTAINIaHANHIB.

Cxema 610CHHTE3Y JIEMKOTPUEHIB.

IInTanasa Ha icnuT:

1.
2.

3.

OsnauenHs npocTux Jinigis. [lepepaxyBaru npupoaHi JKepena BOCKIB.

OcHOBHI KJ1acu npocTuXx JimiaiB. HaBectn koHKpeTHi npukiamy. [Ipukian npeacraBHUKa Kiacy
BOCKIB, ITOX1JTHOTO €HOJY.

Jlxepena no0yBaHHS TPUTITILICPHU/IIB.
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e A

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.

20.
21.
22.

23.
24.

25.
26.
27.

28.

29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44.
45.

46.
47.
48.
49.

50.

sn-Homenkmarypa miniaiB. Jlata mpukiian XipalbHOTO AlaIMINIIIEPUHY 1 Ha3BaTH HOTO
CrpykTypHa opmyia X0JIeCTepUHY.

Knacudikarist ckinagHux JimiiB.

IIpencraButu cTpykTypH (hochorminepoiniiis.

[IpencraBuTH CTPYKTYpH MIIKOIILEPOIIITi/IIB.

CrpykTypHi popMynu ciHraHiny Ta c(hiHrO3UHY.

[IpencraButu cTpyKTYpH GPOCPOCHIHTOMIITIIIB.

[IpencTaBuTH CTPYKTYpH IIIKOCGHIHTOMIIIB.

1o Take ranmmio3uau? Jlatu o3HaueHHs, HAMUCATU NPUKIAAN CTPYKTYP.

VY sxux xiMiyHEX (hopMax nepedyBaroTh JinoQinbHi 3anumky R riinepomniniain?

CkopoueHe HanmucaHHs (HOpMyYII HACHYCHUX 1 HEHACHYCHUX KUPHUX KUCIIOT.

CrpykTypHi (hOpMYIH JITHOJIEBOT, JTIHOJIEHOBOT Ta apaxiJOHOBOI KUCIIOT.

HagecTn mpukiag CTpyKTypy MiHOPHOT JKUPHOT KHCIIOTH, (DITaHOBOT KUCIIOTH.

CrpykrypHa dopmyia 6ioTrHy. Cxemu 010XIMIYHUX pEeaKIliii 3a y4acTio O10THHY.

CrpyxTypHa dopmyina kopepMeHTy A.

MexaHnizMu 610XIMIYHUX TIEPETBOPEHB 32 y4acTiO KopepMeHTy A. 300pa3utu GopMH allMIILHOTO
3aJIMILKY Ii]] Yac Horo araku Hykieodinom Ta C-enekrpodisom.

Cxema 0610CHHTE3y MAIBMITHHOBOI KUCIIOTH.

Ha3Bu ¢epmenTiB i crocid iX 3aCTOCYBaHHS B aHANi31 CTPYKTYPH JiIiIiB.

Sy inopmariro po GymToBY MOJIEKY/IHM JIIIiAy Ta il OTOYEHHS OTPUMYIOTh MeTonamu 'H-SIMP ta
BC-SIMP cniekTpocKorii imimis?

Sxy iHdopmaiiro npo Oy10BY MOJEKYIH JiMiAY OTPUMYIOTh METOJJOM Mac-CIIeKTPOMETPIi JIiMi IiB?
[lepeBaru 1 HEJOIIKM METOAY XpOMAaTOMac-CIEKTPOMETPIi JIiMi/IiB y MOPIBHSAHHI 3
Mac-CIEeKTPOMETPIEIO.

SIky iHpopmalLito po Oy10BYy MOJIEKYIIH JiMiy OTPUMYIOTh METOA0M Y@ CIIeKTpOCKOIIii JIiMi/iB?
Sxy iHdopmalito npo Oy10By MOJEKYIH JiNiAy oTpuMy0Th MeTofoM Y crniekrpockomii aimiais?
[Ipuknaz cxemMu CUHTE3Y OJIETHOBOI KUCIIOTH.

[Ipuknan cxemu cuHTE3y AUNAIBMITO1I-3-(O-B-D-Tirokomipano3ui)-sn-TIIIeprHY.

[Tpukmnan cxemu cUHTE3y AUMAIBMITOLN(OChHATHAUIECTAHOTAMIHY.

CxeMa KHCIIOTHOTO Tipoitizy qunanbmiToindocharuauicepuny.

CxemMay)KHOTO TiJIpoJIizy AUHaIbMITOLI(POChaTHAMITIIEPUHY.

CxeMa 1 MexaHi3M B3a€EMO/Iii TPUMATBMITOINTITIIIEPUHY 3 OE€3BOJHIM METAHOJIOM Ta HATPIEM.
Cxema nepetBopeHHs 1,3-aucTeapoin-2-oneinmiineputy y NpuCcyTHOCTI METHIIATy HaTpilo.
XiMiuHI TIPOIECH B OICpKaHHI MaprapuHy.

Cxema Oy0BH IpsiMOi 1 00OEpHEHOT MilleNi. Y KOXKHOMY pa3i BKa3aTH THI CEPEICBUIIA.

[I1o Take KpUTHYHA KOHIIEHTPALlisl MilIeI0yTBOPEHHS?

[Ipuknaau KaTiOHHOTO, aHIOHHOTO Ta HEUTPAJIBHOTO JCTEPTEHTIB.

Cknan i cxema Oy/10BH JIIIONIPOTETHIB.

Sk BIAPI3ZHAIOTHCS JIMOMPOTEIHN BUCOKO1, CEPEIHBOIT, HU3BKOI Ta JTy>K€ HU3BKOI I'YCTHHH?
®a30Bi TEPMOTPOIHI MEPEXOIN TUNATBMITOLI(OCHATHINIXOTIHOBOT MEMOpaHH.
Enexrpuyni noteHuiany nimigHoi MmeMOpanu (3 TUIN).

BynoBa kiIiTHHHOT MEMOpaHu Ta ii CKJIaJI0BI.

BynoBa KIITUHHOI CTIHKY I'paM-TIO3UTUBHOI Ta TpaM-HETaTUBHOI OaKTeplii.

BynoBa CTiHKU KIITUHU POCIUH Ta TBAPHUH.

Cxulag nenTuaomIiKaHy KIITUHHOT CTIHKM OakTepii. Bkazaru cnoci 3’eiHaHHS NeNTHY 3
BYIJICBO/IOM.

Bunu TpancnopTy peqyoBUHM Kpi3b KIITHHHY MEMOpaHy.

Omnucaru npouec 1udy3ii HeHTpaTbHUX MOJIEKYI Ta HOHIB.

1o Take monermiena audysis. Bkazatu 3anexHICTh 11 IBUAKOCTI Bl KOHIICHTpAIlii peYOBUHHU.
1o Take akTUBHUI TpaHCcHOPT. Bij 4oro 3anexuTh MBUAKICTE aKTUBHOTO TpaHCIOpTy. Jis skux
PEUYOBHH BiH peai3yeThesl.

[TiHOLIMTO3 1 HOTO PI3HOBUIH.
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51.
52.
53.
54.
55.
56.
57.

darouuros.
®opMyiH IpocTariaHAnHIB, TPOMOOKCAHIB Ta JIEUKOTPHUEHIB.

bionoriuHa akTUBHICTH MPOCTAIIAHIMHIB Ta IX MPAKTHYHE BUKOPUCTAHHSL.

[IpocTarnananHu Ta TEUKOTPUEHU B IPUPOII.

XIMIYHUI CUHTE3 MPOCTAarIaHANHIB Ta 1X 010JI0rYHO AKTUBHUX aHAJIOT1B.
Cxema 0l0CHHTE3y MPOCTAINIaHANHIB.

Cxema 610CHHTE3Y JIEMKOTPUEHIB.
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