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1. Onuc HABYAJBHOI JUCIUTLTIHHA

XapaKkTepucTruKa
o . HaBYAJIBHOT
HalimenyBanHs l"airy3b 3HaHb, HAIIPSAM MIATOTOBKH, e ——
MMOKa3HUKIB OCBITHBO-KBaJTi(piKAIIHUI piIBEHB
neHHa gopma
HABYaHHS
["any3b 3HaHb
o . 20 ArpapHi HayKu Ta Bubipkosa
KinbkicTh kpequriB — 2 Dap > P
IIPOJIOBOIILCTBO
(mdp 1 Ha3BA)
Moy — 2 Pik migroroBkm:
3MiCTOBHX MOAYIIB — 2 ) . . o 4-i
o CrneniansHicts 201 “ArpoHomis Cemectp
3arajgpHa KUIbKICTH TOINH 131
-90
Jlekuii
16 rox.
TWKHEBUX TOIMH IS .
- JlabopaTopHni
neHHoi popmu HaBYaHHS: C e
OcBiTHIi piBeHb OakayaBp 28ro.
ayUTOPHUX — 2 Py
VI Camocriiina po6ora
caMOCTiifHOT poOoTH 26
cryaenra — 10 rox. :
Bua koHTpoOIIO: 3al1iK

IIpumirka.
CriBB1THOLIEHHS KUJTBKOCTI TO/IMH ayJUTOPHUX 3aHATH /10 CAMOCTIHHOI 1 1HANB1lyalbHOI pOoOOTH
CTaHOBUTH 44:46

2. MeTa Ta 3aBJaHHA HABYAJILHOI JUCHHUILTIHHA

Merta kypcy (iHTerpajibHa KOMIETEHTHICTh) — chOpMyBaTH MOHSTTS
Ipo KIITHHY SIK HUTICHY CHCTEMY, B SIKIH 1CHYIOTh TICHI 3B’SI3KH MK OKPEMUMU
KOMIIOHEHTaMH, 1110 3a0€3MeuyoTh MeTab0I13M Ta BIAITBOPEHHS KIIITHHHU.
3aBaaHHsl — Mi3HAHHA 3aKOHOMIpHOCTEH OynoBU Ta (QYHKIIT KIITHHHUX
CTPYKTYp 1 B3a€MO3B’S3KIB MK HHMMH, 30aradyeHHs 3HAHb CTYICHTIB HOBUMHU
HAyKOBHUMH JIOCITIJKEHHSMU TIPO KIIITHHY.
isi kypcey (mporpaMHi KOMIETEHTHOCTI):
- PO3yMIHHS OCOOJMBOCTEM TEOPETUUYHUX OCHOB, CYTHOCTI Ta MPHUHIIMIIIB
LIATOJIOTIT;
- 3JIaTHICTh 3/1MCHIOBATH IUTOJIOTIUHI Orepallii Ta IPOBEACHHS I€HETUYHOTO
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aHai3y CTBOPEHHUX CUIbCHKOTOCIIOAAPCHKUX KYJIBTYD;

- 3HaHHA Ta PO3YMIHHS OCHOBHHMX ITUTOJIOTIYHMX 1 arpoTEXHOJIOTIYHHX
KOHIICTIII,  TpaBWwI 1  TEOpid, TOB’S3aHMX 3  TEHETHKOIO
CLTBCHKOTOCIIOAAPCHKUX T IHIUX POCIIHH;

- yYMIHHS 3aCTOCOBYBAaTH 3HAHHS Ta pPO3YMIHHS TEHETUYHUX IMPOIIECIB
CUThCBKOTOCTIONAPCHKUX ~ POCHMH IS PO3B’s3aHHSA  BUPOOHHUUX
TEXHOJIOTTYHHX 3a]1a4;

IIporpamHi pe3yjbTaTH HABYAHHS:

- BUKOPUCTOBYBaTH (yHIAaMEHTaJbHI 3HAHHS 3 LUTOJIOTII JIA Mi3HAHHA
3aKaHOMIPHOCTEM CITQJKOBOCTI Ta MIHJIMBOCTI JKHMBHX OpPraHi3MiB B
OHTOT€HETUYHOMY Ta (PUIIOTEHETUYHOMY 1X PO3BUTKY;

- PpPO3YMITH OCHOBHI 3acaJi Ta 3aKOHOMIPHOCTI YyCHaJKyBaHHS O3HAaK 3a
KJIACHYHOTO MEHJIEI3My, TMPH B3a€EMOJIIi alebHUX 1 HEaJIeIbHUX TEeHIB,
34YEIUICHOTO YCHaJKyBaHHS Ta YCHAaJKyBaHHS O3HAK 3YETUIEHUX 31 CTaTTIo,
11032 XPOMOCOMHOTO YCIMaJKyBaHHs Ta yCMaIKyBaHHS B MOIMYJISIISX TOIIO;

- BMITH aHaJi3yBaTH 3aKOHOMIPHOCTI YCIMAaJKyBaHHS O3HaK Ta MEXaHI3MHU
BIUIMBY HAa TEHETHYHI CUCTEMHU (PaKTOpIB CEepeAOBHINA, IO J03BOJUTH
KOHTPOJIIOBAaTM  KOHKPETHI ~ MpakTU4yHI  cuTyalli Ta  (opmMyBaTH
3amporpaMoBaHi  010JIOT1YHI  arpodiTOIEHO3M  CUIbCHKOTOCIOAPChKUX
KyJIbTYP,

- BMITH KEpPYIOYHCh 3aKOHOMIPHOCTSIMH  CIaJIKOBOCTI Ta MIHJIUBOCTI
3a0e3mevyyBaTy Ha MPAKTHUIl TaKi TEXHOJOTIYHI PEKUMH, 5IKI O JO3BOJISUIU
MaKCHUMAaJIbHO peaii3yBaTy MOTEHIIATbHI MOKIMBOCTI T€HOTHUITY Ta BUCOKY
E€KOHOMIYHY €(DEeKTUBHICTh BUPOOHUIITBA;

- JIEMOHCTPYBaTHM TEOPETHYHI Ta TIPAKTUYHI 3HAHHSA 3 3arajbHOi Ta

aTuUTIKaTUBHOI T€HETUKU POCIINH;

YMIHHS  BUKOPHUCTOBYBaTH  3araJlbHONPHAHATI  METOAM  €IEKTPOHHOI

MIKPOCKOTIi, OnMucyBaTy MOP(OJIOTiI0 KIITUHHUX CTPYKTYp, MOB’SI3yBaTH
0Cco0MBOCTI OyI0BH KIIITHHHUX CTPYKTYP 13 iX (QYHKLISIMHU.

Tema 1. Ilpeanmer 3aranabHoi murtosorii. Ilim Ta 3amaui kypcy. Kmituaa —
CJIEeMEHTapHAa OJIMHUIA JKUBOTO. ICTOpUYHUN HApUC PO3BHUTKY IUTOJIOTIS.
Po3pobxka MikpockomniuHoi TexHiku. KitiTnHHa Teopist. Poib BITYUM3HSHUX BYCHUX Y
po3BUTKy 1uTosiorii. CyyacHe CTaHOBHWINE KIITHHHOI Teopii. [lpukimamni 3amadi
IUTOJIOTIi Y PO3BUTKY O10T€XHOJIOT1i, MEAUIIMHHU Ta CUTLCHKOT'O FOCIIOIapCTRA.

Metoau nochiigkennss kiaitTuH. CBiTinoBa Mikpockormis. [Ipunitunum dikcarrii
kmTuH. [luToxiMiuHli Metomm mociipkeHHS. KUIbKICHI METOAW BH3HAYCHHS
PEUYOBMH y KIITHHI: HUTO(DOTOMETPIsl, 1HTEepdEepeHIliiHa Ta JIOMIHECIIEHTHA
MiKpocKotis. ABTopaaiorpadiude BUBYEHHS JIOKaIi3allii TPAaHCIIOPTY Ta AUHAMIKU
010CHHTE3y pEYOBHUH Yy KIITHHAxX. EnekTpoHHa Mikpockomis. MeTonu oaep:kaHHs
130J1bOBAaHUX  KJIITUHHUX CTPYKTYp I8 LMTOXIMIYHOTO Ta EJIEKTPOHHO-
MIKPOCKOIIIYHOTO  aHamiizy. [lpwxkuTreBe mochipkeHHs KIITHH. Da3zoBo-
KOHTpAacCTHa Ta TEMHOMIJIbHA Mikpockomis. BitaneHe 3abapBienHs. KynbTypa



KITHH. Metoau peectpaiii  OlOCNEeKTpUYHMX SBHIN Ta I1HIUX (PI3MUHKUX
BJIACTUBOCTEM.

BbynoBa Tta ¢ynkuii kiaitud. KiiTuHu npokapioT Ta eykapioT. 3arajibHuil MiaH
OynoBu KTUH. €AHICT, OynOoBM Ta (YHKIII KIITUH ii OpraHiB Ta I1HIIUX
CTPYKTYpPHUX €JIEMEHTIB. 3arajibHa XapaKTepucTuka KiiTuH. Po3mip Ta dopma
KJTIITHH.

Tema 2. IloBepxHeBuii amapatr KJIiTHH. XIMIYHMA CKJIaJ Ta MOJEKYJspHa
opraHizailis rjiasMaTiuyHoi MmeMOpanu. HagMemOpaHHI CTpYKTypU MOBEPXHEBOTO
anpary KITHH. [ JIKOKaJIKC TBApUHHUX KIITHH. YTBOPHHS Ta OyJ0Ba KJIITUHHOI
oboonku pociH. CyOMeMOpaHHI CTPYKTYPH ITUTOTUIa3MH, Oy/10Ba KOPTUKAITLHOTO
mapy. CoemianizoBaHi yTBOPEHHS IJIa3MaTUYHOI MeMOpaHU. YTBOpEHs
MDKKJTITHHHUX KOHTAaKTIB, iX TUNU Ta (PYHKIIOHAJIbHE 3HAYEHHSA. AJTE3UBHI
BJACTUBOCTI amapaTy KiTUH. OyHKUII TOBEPXHEBOrOo amapary KIIiTHH-
IMPOHUKJIMBICTB Ta P13H1 BUJU TPAHCIIOPTY. PenentopHi GyHKIII M1a3M0 JEMHU.

Tema 3. Bakyyasipua cucrema kJjiTuH. EHjpomnnasmatuyHa citka. MemOpaHu
€HJOIJIa3MaTUYHOI CITKH, OCOOJMBOCTI iX (epMeHTHOro ckimany. I'paHyisipHa
eHjoIIa3MariuyHa citka. Pudbocomu. bynoBa ta ximiuauii ckiag. CuHTe3 OUIKIB.
['manka eHjpomiasMaTU4yHa CiTKa, OyJoBa Ta JOKai3alisi. Y4acTb y CHHTE31
tpurminepuaiB. Croenudiuai  QyHKIT MIaaKol  €HIOIUIa3MAaTUYHOI — CITKH-
NETOKCUKAIA Ta HAaKOMUYeHHsS 10HIB. IlaTosoriudl 3MIHM B €HIOIUIa3MaTUYHIN
CITIIl., PO3BUTOK ii B OHTOreHe3i. Amapar ['oipmki B KIITHUHAX PI3HUX TKaHWH.
Ximiuauit ckiaa memopan amapaty ['onbmki. @ynkuii anapary [N'onsmpki. biorenes
anapary [onbmxi. Jlizicomn. Knacudikariis mizocom. Ydacts Ji30COM B Tpoiieci
KIITUHHOTO TpaBieHHs. [lepokcucomu. Ckian Ta BIACTHBOCTI MEPOCUKCOMATBHUX
MeMOpaH. biosoriuna posib IepOKCHAOM.

Opranoinu eHepreTu4Horo odminy. Mitoxonpii. bynosa, po3mip, dbopma Ta
JoKami3alis y KITHHI. XIMIYHANA CKJIaJ Ta MOJICKYJISipHA OpraHi3allisi 30BHIIIHIX
MITOXOH/IpianbHUX MeMOpaH. IX ponb B cunTesi Ta HakonudeHHi AT® y kIiTuHi.
JHK mitoxonnpiit. Cunres Ouiky. [lnactuam, cTpykTypa, XiMIYHHN CKIaI.

Moayb 2. CKOPOT/INBI KOMIIOHEHTH A/IPA TA dKUTTEBUM IMUKJI KJIITHH.

Tema 4. SIapo. bionoriune 3Ha4YeHHS SACPHOTO anapary B KIITUHAX MPO- ME30 Ta
eykapioT. OcHOBHI (QyHKIIT sapa: peAayIulikailis, TPaHCKPUIILIs, pPO3MOILI
reHEeTUYHOTO MaTepiany. OCHOBHI KOMIIOHEHTH 1HTep(}A3HOTO sijpa: MOBEPXHEBUI
amapar, Kapiorjiazma, MaTpuUKC, XpoOMaTuH, suaepie. [loBepxHeBuil amapar sjpa.
MounekymnspHa oprasizaiis siiepHux MeMOpaH. [I[poHUKIMBICTE 1epHOT 0OOJIOHKH.
AnepHi nopu. XpoMocoMHU KJIITHH, IO JUIITHCS. 3arajibHa CTPYKTypa XPOMOCOM.
SAnepue- TPOAYKT  TPAHCKPUIIIIMHOI aKTHUBHOCTI SIIEPIIEBOTO OpraHi3aTopy
XpoMocoM. XiMIYHHM CKIaa SIepelb.

Tema 5. BinTBopeHHs1 KJITHH. MITOTUYHMN LUKI KIITUH: TEPEICUHTECTHUHUIN
nepiof,, MepioJ CHUHTE3Yy, MOCT CHHTETUYHMNA mepion Ta Mito3. CTpyKTypHO-
010X1Mi4HI 3MIHM KJIITHH B KOKHOMY Tiepioai iHTepdasu. Mito3. 3aranbHa cxema
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MopdoioriyHux 3MiH y KiiThHi. [lopymieHHss MiTo3y. AMITO3- TPSAMUA TOALT

KITITHH. Meio3- cTaaii Meiio3sy.

Tema 6. [edepeHuiroBaHHAA KJIITHH.

Ponb

spa

B

MUTOIIa3Ml B

mudepennioBadHl kimiTuH. ®daktopu perymroBaHHs 1boro mpouecy. CrapiHHs

KIITUH. CMepTh KIITUH. ATIONTO3, HEKPO3.

Tema 7. Po3BHTOK cTaTeBUX KJITHH. 3arajibHa XapaKTEePHUCTUKA

eMOpiorenesy.

Tema 8. {udepenuianisi 3apoaKoBHX JUCTKIB i 0CbOBUX OPraHiB.
EMOpiorenes januernuka, pud,am@ioii i nraxis

2. CTpyKTypa HABYAJIbHOI IMCUUILTiHA, TO/I.

HazBu Moy:1iB, 3MICTOBHX MOJIYJIIB 1 T€M JICKIIii

Kinekicts ronua

yCbOI'O y TOMY YHCIi
Jexii | yabop CcaMoCT
1 2 3 5 7

Mopayas 1. CTpykTypHO-QyHKIIOHAIbHA OPraHi3alis NOBepXHEBOIro anapary Ta
LHUTOILIA3MHU

3micToBuii Moaysab 1. MeTonu AOCTIDKEHHS KIITHH

Tema 1. Meroau nocniaxenHs KiiTuH. bynosa ta 10 2 4 4

GyHKIIT KIITHH (JICKIIis aHTTIHCHKOI MOBOIO)

Tewma 2. [ToBepxHeBuUli anapaT KJIiTHHA 10 2 5 4

Tema 3. BakyonspHa cuctema kimituHd. OpraHoinu

€HepreTH4Horo ooMiny. CKOpOTJIMBI CTPYKTYpH 8 2 5 4

IIUTOILIA3MH Ta IUTOCKENETy. BKITIOUeHHSI.

MonynpHUN KOHTPOJIB. 2 4

Pazom 3a monynem 1 30 6 14 16
MopyJib 2. CTPYKTYPHI KOMIIOHCHTH SIIPA TA dKUTTEBHI IMKJI KJIITHH

3micToBHUI MoayJb 2. CTPYKTYpHI KOMIIOHEHTH S/Ipa Ta JKUTTEBHU IIMKJI KIITHH

Tema 4. Snpo (creiikxomnaep) 10 2 2 8

Tema 5. BiaTBOpeHHS! KJIITHHHU. 10 2 4 4

Tema 6. IudepenmiroBanas KiaiTHH. CMEpTh KIIITHH. 12 2 2 6

Tema 7. PO3BUTOK CTaTeBUX KIIITHH. 3arajbHa

XapaKTEePUCTHKA eMOpiOTeHe3y 16 2 2 4

Tewma 8. ludepentiaiiisi 3apoIKOBUX JTUCTKIB 1

0CbOBHX OpraHiB. EMOpioreHes naHIeTHUKA, 10 5 4 4

pu6,am@iliit 1 nTaxis

Mo tyIbHUH KOHTPOJIb. 2 4

Pazom 3a MojtysieM 2 60 10 14 30

Ycboro ronus 90 16 28 46




3. Temu 1a00paTOPHUX 3aAHATH

Ne HazBa temu KinbkicTs
3/ TOIUH
1 KnitTunna teopis. XiMiuHMIA CKIas 1 3arajnbHa XapaKTePUCTUKA KITITHH. )

2 Bynosa i pyHKii eykapioTHOT KJIITHHHU. 2
3 Mikpo- i Cy6MiKp00prKTypa Ta fbyHKuiI ni3och, TIEPOKCHCOM, 5
prO0COM, KIIITHHHOTO LIEHTPY, MIKPOTPYOOUOK 1 MiKpO(iTaMEHTIB.
4 JKuTTeMispHICTh KIIITHH. 2
5 bynosa 1 GhyHKIIIT cTAaTEeBUX KIITHH. 2
6 Po3BHUTOK cTaTeBUX KIIITUH. 3arajbHa XapakTEpPUCTUKA eMOPIOTEeHE3Y. 2
7 MeTo 1 npuroTyBaHHsl TAMYACOBHX MIKpOIpENnaparis. 2
8 TexHika MiIKPOCKOITyBaHHS. 2
9 BirtansHi MmeToqu. 2
10 3arajibHa XapaKTEepUCTHKA TKAHUH. 2
11 Mertopa ribpuanzanii KIiTHH. 2
12 [TocTBiTaJIbHI METOM AOCIIIKEHb. 2
13 XapakTepucTuka MeMOpaHHUX OpraHen. 2
14 Tunu KITHHHUX KOHTAKTIB Ta 1X XapaKTepPHCTHKA. 2
Ycboro rogus 28
4. CamocriiiHa podoTa
o Ha3sa Temu Kinpkictsb

3/m TOAMH
1 |Icropis hopMmyBaHHSs Cy4yacHOi KJIIITUHHOI TEOPIi. 2
2 |IToxomxeHHs €yKapiOTUYHOI KJIITHHH. 4
3 |biorenes MITOXOH/pIii Ta MIACTHUL. 2
4 CprKTypHo-q)yHKuiOHan§HHﬁ 3BSI30K M1 OpraHesaMy BaKyOJIIpHO- 4

TPAHCHOPTHOI CUCTEMH KIIITHHHU.

5 |CyuacHi MeTOM AOCTIHPKEHHS KIITHHHU. 4
6 |]yHKIIi cTaTeBUX KIITHH. 2
7  |BigTBOpEHHS KIITHHHU. 4
8 |Kommuekc I'onbmxki 2
9 |IloBepxHeBHH amapat KIITHH 4
10 |Ilwromna3ma Ta i 3HAUCHHS 4
11 |Kmitunsae sapo 2
12 |BbynoBa pocIMHHOI Ta TBAPUHHOI KIITUHU 2
13 |IcTopis po3BUTKY IUTONOTIi 4
14 | TexHika MiIKpOCKOITyBaHHS 2
15 |CwmepTh KIITUH 4
¥Ycboro roguH 46

5. MeToan HAaBYaAHHS
BuBueHHSsT TUCIUTUTIHU 3M1MCHIOETHCS IIJISIXOM MTPOBEICHHS JEKIIHHUX 3aHSTh,
mij 9yac MpoBeACHHs J1a00paTOPHUX 3aHATh, IUISIXOM CaMOCTIMHOTO OIMpalfoBaHHS
MaTepialy, BUKOHAHHS I1HAMBIAYyaJlbHOTO 3aBAAHHS Ta BUKOPHCTAHHA HAOYHHX
MaTepiaiB.



6. MeToan KOHTPOJIIO

OnutyBaHHs (KOHTpOJIBHA poOOTa) —8 OaiB;
Monaynbuuit kKoHTpOoIb 112 — 15 Ganis;
BinBinyBanns nekiii — 1 6a;

Camocriiina po6ota — 20 6amiB

7. Po3noaia 0aJiB, siki OTPUMYIOTH CTYA€HTH

[TorouHe TeCcTyBaHHs Ta caMOCTiliHa poOoTa
Monyns 1 Monynsb 2 CamocriitHa pobora | Cyma
25 55 20
3M 1 MK 1 3M2 3M3 | MK2 100
10 15 30 10 15

HIxana ominoBanusa: HanmioHaJabHa Ta ECTS

Cyma 6aniB 3a Bcl Ouitika OniHKa 3a HalllOHAJIBHOIO MIKAJIOK0
BUAN HaBHAILHOL ECTS | UIs eK3aMeHy, KypcOBOTO JUTS 3aITKY
ABLIEHOCTI pOoeKTy (POOOTH), IPAKTUKH
90 — 100 A BiMiHHO
82-89 B 5
74-81 C AO0Ope 3apaxoBaHO
04-73 D 3a/10BLIIBHO
60-63 E
HE3aI0B1IBHO 3 MOKJIUBICTIO HE 3apaXOBaHo 3
35-59 FX MOXITUBICTIO
TIOBTOPHOTO CKJIa/IaHHS
IMOBTOPHOI'0 CKJIaAaHHA
. , HE 3apaxoBaHo 3
HE3a/I0BUIBHO 3 000B’ AI3KOBUM :
000B’SI3KOBUM
0-34 F MOBTOPHUM BHBYEHHSIM
. IMOBTOPHUM BUBYCHHAM
JUCIUIUTIHA :
JUCUHUILIIHA

1. KpuxaHiBChbKUH

8. MeToauuHe 320e3mMeYeHHA

B. T,

Maxkapuyk M. O. TexHika MIKpPOCKOITyBaHHS.

MeTtonuuHi pexkOMeHJaIi Juisi cCaMOCTIMHOI pOOOTH CTYNEHTIB 3 JUCIUIUIIHU
«lluTomnoriss» s CTyIAeHTIB J€HHOI (OpMH HaBUaHHA 3a creriaibHicTio 201
«ATpPOHOMIS» BHINHUX arpapHuX 3akiaiiB ocBith |V piBHS akpemauTariii. Y MaHb.

2016. 12 c.

2. Kpwxkaniseskuid B. T'., Makapuyk M. O. ®a30Bo-KOHTpacTHa MIKPOCKOIIS.
MetoauuHi pekoMeHaalli I 1HAWBIAYabHOI pOOOTH CTYJIEHTIB 3 JUCIUILIIHU
«lluTonoriss» mig CTyAeHTIB JeHHOi (opMu HaBuaHHS 3a cremiainbHicTio 201
«ATpOHOMIS» BHIIMX arpapHUX 3akiajiB ocBiTU |V piBHA akpeauTallli. YMaHb.

2016. 8 c.




3. Kpwxkaniscekuit B. I'., Makapuyk M. O. Meroau AOCHIIKEHHS KIITHH.
TeopeTnuHi OCHOBH MJii TPOBEACHHS JIAOOPATOPHUX 3aHATH 3 JAUCIHUILTIHU
«Iluromnorisyy mia ctyaeHTiB cneriaabHocTi 201 «ATpoHOMIsS» BUIIMX arpapHUX
3aknaniB ocBitH IV piBHs akpenutarii. Ymanb. 2016. 35 c.
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