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Bun xontposto 3atik

ITosgiTnka HaBYAJILHOI AMCIHUILIIHA

11i0 uac nepebysanns na kagedpi 3000y6aui NOGUHHI:

JOTPUMYBATHCh PO3KIIAAY JIEKLUIHHUX 1 MPAKTHYHUX 3aHSTh;

JOTPUMYBATHUCh JIIIOBOTO CTHIIIO OJIATY CcHerlianicTa-podecioHana, IpeIMeTH OATy MOBUHHI OyTH

OLTUMH, YUCTUMU Ta BUNPACYBAHUMHU - XaJaT, I1arlovKa;
HiATPUMYBATH TOPSIOK B ayJAUTOPISAX Ta HABYAIBHHUX IPHMIIICHHSX;

M0aiIMBO Ta OXaHHO BITHOCHUTHUCH A0 MaifHa (MeOJ1iB, 00Ja HAHHS, TEXHIYHOTO OCHAIICHHS);
HE BUHOCHTH 0€3 JI03BOJY pedi Ta pizHe 00Ja{HaHHs 3 HABYAIILHUX KIMHAT Ta j1aboparopiit kadeapwu,
a B pa3i yMHCHOTO IOIIKOIKEHHS — KOMIIEHCYBATH iX BapTICTh B MOPS/KY, BU3HAYCHOMY YMHHUM

3aKOHOJaBCTBOM; HC NOITYCKAaTHU MPOTHUIIPABHUX ,Z[ifl, aMOpaJIbHUX BUMHKIB.

Onuc HaBYAJILHOI JUCIHHILTiHA

Huctumnina «MexaHi3MHU 37108KiCHOT TpaHchoOpMaLii eyKapioTHYHHUX KIITHH» € 0a30BOI0 AWCLUILIIHOIO, IO

BHCBITIIIOE TUTAHHSI IEPEITYXIMHHNX 3MiH B TKAHWHAX 1 OpraHax, OCHOBHI TeOpil KaHIIEPOreHe3y, a TaKOXK Ja€

YSIBIICHHS [P0 METOAX Ta HPUHOMIB IUTOJIOTIYHUX, MOJIEKYJISIPHO-010JIOT1YHUX, IUTOT€HETUYHUX, O10XIMIYHHUX,

010(hi31YHMUX IMYHOJIOITYHUX Ta 1HIIUX JOCIIHKEHb, 10 3aCTOCOBYIOTHCS IPH MOCTAHOBIN JOCHIIIB B paMKax

MIKJTUCIUTUTIHAPHUX TIPOEKTIB.

IIpepexBi3uTH i NOCTPEKBI3UTH HABYAJIBLHOL JUCIUTLTiHI

Hapuanbna nucuurutina «MexaHi3MU 37105KicHOI TpaHchopMalii eyKapiOTUYHUX KITITUH» 0a3yeThCsl Ha
BHUBYCHHI 3/100yBauaMy OCBITH 3arajibHOI 010jI0Til, I[MTOJIOrii, Oi0OpPraHidyHOi XiMii, IHTEIPYETHCS 3 I[UMH
TUCLMILIIHAMH. B mpolieci BUBYEHHS AMCLUUILTIHA PO3JIAAAI0THCS OCHOBHI PYHKIIIT 010/10rYHUX MeMOpaH, 1110
3a0e3meyye IHTerpanito AUCHUILTIHY 3 iHIIMMHU (YHAaMEHTATbHUMH 010JIOTTYHUMH MTPEIMETaMH.
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3HaHHS OTPUMAaHI MPH BHBYEHHI TUCIMILIIHK «MeXaHi3MH 3JI05KiCHOT TpaHchopMallii eyKapioTHUYHUX
KIITHH»  3aKJIaJal0Th OCHOBH BHMBYCHHS 3M00yBadyaM{ OCBITH MOJICKYJISIpHOi Oiojorii, OiojoriuHoi Ximii,
0i0(hi3uKH, IMyHOJIOTII, OCHOB MATOJOTil, CHIOKPHUHOJIOTII Ta 1HIMUX AWCIHMIUIIH, 0 Hepeadavyae iHTerpaiito
BUKJIQJIAaHHA 3 IUMH JTUCIHUILTIHAMH Ta (QOpMye YMIHHS 3aCTOCOBYBAaTH 3HAHHS 3 NPEIMETY B Ipoleci
MTOIaJIBIIIOTO HABYAHHS Ta Yy MaiOyTHIN mpodeciitHiil MisIpHOCTI.

Meta Ta 3aBJIaHHS HABYAJbHOI JUCIHUILIiHM:

MeToro BHUKIIQIaHHS HAaBYAJIbHOI OUCHUIUIIHM € (OpMyBaHHA y 3400yBadiB BHUIIOI OCBITH LiNTiCHOI
CHUCTEMH CyYacHHX 3HaHb NP0 KaHIEPOreHH Ta KaHIEPOreHe3, CTPYKTypHi, OioximiuHi, OiodiznuHi,
MOJIEKYJISIDHO-010JI0T19HI ~ 3aKOHOMIPHOCTI ~ 370fAKiCHOI  TpaHcdopMarii  eyKapiOTHYHHUX  KIITHH Ta
AHTHOJIACTHOMHOI PE3WCTEHTHOCTI, IO 3a0e3MeuyloTh MOXIIMBOCTI iXHBOTO MPAKTUYHOTO BHUKOPHUCTAHHS Ta
PO3BHUTKY HOBHUX HAIPSAMIB TOCIIIKCHb.

OCHOBHMMU 3aBAAaHHSIMH BUBUYEHHS JUCLUIUIIHY €:

- TIOTJIMONTH CTIelianbHi 3HAHHS 37100yBaviB BHUIO] OCBITH 3 HAHAKTYaIbHININX MUTaHb KAHIIEPOTCHE3Y,
BiJJKPUTH IMPOKI MEPCHEKTHBU IXHBOI MPAKTUYHOI peatizallii;

- copMyBaTH ySBJICHHS PO MEXaHI3MH 37I0AKiCHOI TpaHC(OpMAIil eyKapiOTHYHUX KIITHH SIK OHY 3
3acaj HayKOBOT'O CBITOIISLY;

- po3mupuTy HaxoBUil CBITOTIISA MAHOYTHIX CIEIiaicTiB — 610J0TiB 1 010XiMiKiB;

- pO3BHMBAaTH MPOAYKTHBHO-PEIIPOAYKTHBHE i EBPHUCTUYHE MHCICHHS B 3700yBadiB BHIIOI OCBITH,
BHKOPHCTOBYIOUH TOTEHIANI TUCIHILTIHN «MeXaHi3MHU 3704KICHOI TpaHchopMaIllii eyKapioTHIHUX KIIITHH» Ha
OCHOBI PO3yMIiHHSI POJIi KaHIIEPOTEHE3y Ta AaHTUOJIIACTOMHOI PE3UCTEHTHOCTI Y PO3BUTKY OHKOIIATOJIOTIT Ta IS
MOIIYKY IUISXiB MPAKTUYHOTO BUKOPUCTAHHS HAOYTHX 3HAHB.

KoMnereHTHOCTI Ta pe3yabTaTM HABYAHHS 3riHO 3 OCBITHLO-podeciiiHO mnporpamMoro,
(opMyBaHHIO SIKMX CIIPHSE AMCUUILIIHA

Hucuuniina 3a0e3neuye HaOYTTS CTYACHTAMU KOMHEINEeHMHOCIel.

IHMezpanbHi:

3IaTHICTh PO3B’s3yBaTH THUIIOBI Ta CKIIAJHI CIIemiali3oBaHi 3a7adi Ta MPaKTHYHI MPOOJIEMH y TpoIeci
HaBYaHHA, M0 Tependadae MPOBEIACHHS IOCTIKEHb Ta/a00 3MiMCHEHHS IHHOBAIi Ta XapaKTepPH3YEThCS
KOMILICKCHICTIO Ta HEBH3HAYCHICTIO YMOB Ta BUMOT;

302a07IbHI:

- 3IaTHICTh 3aCTOCOBYBaTH 3HAaHHA 3 JUCHHILTIHU «MexaHi3MH 3J0AKICHOI TpaHchopMariii
€YKapiOTHYHHX KIIITHH» B PAKTUYHUX CUTYAIlisIX;

- 3HAaHHS Ta PO3YMIHHA IMpeaMETHOi o0JacTi AMCUUILTIHK «MeXaHi3MU 3J0SKICHOI TpaHcgopmMarii
EYKapiOTHYHUX KIITHHY;

- 3JaTHICT, 10 BUOOPY cTparerii CHUIKYBaHHS; 3JaTHICTh NpAIOBaTU B KOMaH[i; HaBUYKU
MI>KOCOOHCTICHOT B3a€EMOIT;

- 3IaTHICTh CHIUJIKYBAaTUCS PiJHOI0 MOBOIO SIK YCHO, TaK i MHCHMOBO; 3/aTHICTH CHIJIKYBaTUChH APYIOIO
MOBOIO;

- HAaBMYKW BUKOPHUCTaHHS IHPOPMAIITHAX 1 KOMYHIKaliHHUX TEXHOJIOTIH;

- 30aTHICTh OO aOCTPakTHOrO MHCIIECHHS, aHaji3y Ta CHUHTE3y, 3JaTHICTh BUUTHCS 1 OyTHM cydacHO
HaBYCHUM,;

- 3JIATHICTbH OI[IHIOBATH Ta 3a0e31euyBaTH SIKICTh BUKOHYBaHUX POOIT;

- BU3HAYEHICTH 1 HAIIOJIETIMBICTh 1100 IOCTABIECHNX 3aBJIaHb 1 B3ITHX 000B’SI3KiB;

cneyianvhi (¢haxosi, npeomemui):

- 3JaTHICTH JI0 OLIHIOBAaHHA PE3YJIbTATiB J1a00PaTOPHUX TOCIiIKEHb.

Ipoepamui pesyibmamu HAGUAHHA 32i0HO 3 OCBIMHLO-NPOPECIHOI NPOSPAMOIO, (DOPMYBAHHIO AKUX
Cnpusie OUCYUNIina
* IUTAHYBAaTH, BUKOHYBAaTH, aHATI3yBaTW JaHi i NMPE3EHTYBAaTH PE3yJIbTaTH EKCHEePUMEHTAIBHUX
JOCTIKEHb B raiy3i 010J10ril;
* 3HATH Ta PO3YMITH OCHOBHI TEpMiHH, KOHIIEIIIii, TeOpii 1 3aKOHHU B raiay3i O10JIOTiYHMX HAyK 1 Ha
MEXI MTPEAMETHHX TalTy3ei;
*  PO3YMITH CTPYKTYPHY OpraHi3aIlito 0i0JIOTIYHHUX CHCTEM Ha MOJICKYJISIPHOMY PiBHI;



*  3aCTOCOBYBATH y NMPaKTHYHIN MiSUTBHOCTI METOIW BU3HAYCHHS CTPYKTYPHUX Ta (PYHKITIOHATEHUX
XapaKTEPHUCTHUK O10TOTIYHMX CUCTEM Ha PI3HUX PIBHSAX OpraHi3allii;

* aHamizyBaTd (Pi3UKO-XiMi4HI BIACTUBOCTI Ta (PYHKIIOHATIBHY POJb Oi0JOTYHUX MAKPOMOJIEKYI i
MOJIEKYJISIPHUX KOMIUIEKCIB JKMBHUX OPTaHi3MiB, XapakTep B3a€MOZii iX 3 i0HaMH, MOJIEKYJIaMH 1
paauKanamu, ixHio OyIoBy 1 eHepreTHKY IPOIIECiB.

* OLIHIOBATH BIUIMB JOBKULIS, COIaTbHO-CKOHOMIYHUX Ta OIOJIOTIYHUX JIETCPMiHAHT Ha CTaH
310pOB’S IHAMBIAYyyMa, CiM’1, TOMYJIALIT;

*  3JaTHICTH /IO OIIHIOBaHHS PE3yNbTaTiB JTA0OPATOPHUX JTOCIIKEHb.

Pesynemamu naguants 01 OUCYUNTIHU:
TI0 3aBEPIICHHAI0 BUBUEHHS HABYAIBHOI NUCITUILTIHU 3400yBadi BUIIOT OCBITH MOBUHHI

3HATH:

-TeHeTHYH] acleKTH KaHIeporeHe3y (YOTHPH KIACH TeHIB: MPOTOOHKOTEHH - PETYIATOpH mpodideparii Ta
Tu(EepeHIiOBaHHS KIIITHH, TeHH - CYNPECOpW NyXJWH (aHTHOHKOTE€HH), SKi MPUTHIYYIOTH Mpoidepariiro
KIIITHH; TeHH, 10 OepyTh y4yacTh y 3aruOelli KIITHH LUITXOM aronTo3y; TeHH, SKi BiAMOBINAIOTH 3a MPOIecH
penapanii JJHK);

- KaHIIEPOTeHHI YUHHUKH (XiMiYHI YAHHUKY, (I3WIHI YUHHUKH, O10JI0T19HI YHHHUKH );

- OloJIOTiYHI MeXaHi3MH KaHIIEPOT€HEe3y: Teopis CTaaiifHOro KaHIeporene3y (iHimiamist, TPOMOIIisi, YTBOPEHHS
CTOBOYPOBOI JIiHi1, MyXJIMHHA IPOTPECis);

- 610MOTIYHI OCOOIHMBOCTI MMyXJIMHHOTO POCTY (ATHUII3M, aBTOHOMHICTh POCTY, KIHETHKA MyXJIMHHUX KIITHH,
IHBa3WBHUH PiCT MyXJIMH, METACTa3yBaHHS, BIUIHB HA OPTaHI3M - paKOBa KaXeKcis);

- 3MiHU I'eHIB MPH AESKHUX 3J0AKICHUX MyXJIUHAX Pi3HOI JIOKaTi3alii;

- METO/IX MOJIEKYJIAPHO-TEHETUYHO J1arHOCTHKH;

BMiTH:

- OlepyBaTW OCHOBHHMHM TE€PMiHAMH 1 MOHATTSAMH B Traily3i KaHIEpOTeHE3y, a TaKOX HABOJHMTH IMPHKIAIN
OKPEeMHUX CUTHAIFHUX HUIAXiB TpaHcopMaIii KIIiTHHH;

- 00TpyHTOBYBaTH HEOOXiJHICTh BUKOPUCTAHHS TOTO YW IHIIOTO JOCTIIHUIBKOTO METONY IS BUPIIICHHS
(dyHIaMEHTaNbHHUX MMUTAHb Y TATY31 MOJIEKYIISIPHOT 010J10Tii MyXJIMHHOT KIIiTHHH;

-3100yBaTH HOBI 3HAHHS B Taly3l MOJEKYJSApHOI 0i0yorii MyXJMHHOI KIIITWHU, BUKOPHCTOBYIOUM CYYacHi
iH(opMariiiHi TEXHOJIOTI].

BOJIOTITH:

-METOJIaMH OI[IHKH MOJICKYJIIPHOTO-TeHETHYHOTO CTATyCy MPU OHKOJIOTIYHUX 3aXBOPIOBAHHSX; METOIMKAMH
CaMOKOHTPOJI0, a0CTPAKTHOTO MUCIICHHSI, aHAITHYHOT'O MHUCJICHHS;

-HaBUYKaMU PO3BUTKY MpodeciiiHOT OCBITH.

JEeMOHCTPYBATH 3AATHICTb i TOTOBHICTh:

-3aCTOCOBYBAaTH y poQeciiiHiil AisUIbHOCTI 3HaHHS, yMiHHS, HABUYKH, 3100yTi MiJl 4ac ONaHyBaHHS
JTUCIMILTIHY;

- 3IATHICTh MJIAHYBATH Ta Peasli3oByBaTH MpoQeciiiHi 3aX01u.

BuéipkoBa KoMIOHeHTa

1. BusHauenHs noHsaTh "myximHa" Ta "myxnuHHWE mponec”. bionoriuHi 0coOIMBOCTI MyXJIMHHOTO
pocty. Buau atumismy pocty Ta 1udepeHuiroBaHHS.

2. OcHOBHI 03HaKH (Hi3UKO-XIMIYHOTO, OiIOXIMIYHOTO, aHTHUTE€HHOTO, (YHKI[IOHAILHOTO AaTUIH3MY
(anamuaszii).

3. Tlonarrts mpo 37m0sKicHI 1 JOOposiKicHI NyxiIuHMA.  [HQIIBPTpaTHMBHMH 1 €KCHAHCHUBHHHA PiCT.
MonekysapHi MEXaHi3MH POCTY ITyXJIMH, OCOOIMBOCTI peai3allii MiTOT€HHOTO CHTHAITY.

4. Erionoris myximH. Dakrtopwm pHU3UKY iX po3BUTKy. Kiacudikamiss  kaHmeporeHiB. DizwmaHHi
KaHIEPOTeHE3.

5. Ximiuauii kanmneporene3. Kmacudikariis XiMiYHUX KaHIEpOTeHIB. EHIO- Ta E€K30KaHIICPOTCHH.
XiMivHI KaHIEpOreH!u MpsaMoi Ta Hempsamoi mii. OcoOMMBOCTI XiMiYHOT OYIOBH CITOJIYK, IO BH3HAYAIOTH X
KaHIeporeHHicTh. KokaHLeporeHes i CHHKaHIeporeHes. Pojb TOpMOHIB y KaHLIEpOTeHE31.



6. BipycHuii kanneporenes. Kimacudikaiiist OHKOreHHHX BipYCiB.

7. Teopist YOTHPUCTATINHOTO KaHIIepOoreHe3y. MexaHi3MH MyXJIMHHOT TpaHcopmalii.

8. OHKONPOTEIHH — MPOAYKTH OHKOTEHIB — MOJIEKYJIsipHa 06a3a 6araTocTyNeHeBOTO KaHIEPOTeHE3Y.

9. Poinp 6inkiB CHTHATBFHOI TPAHCAYKIIIi Y KaHIIEPOTeHE3i.

10. MexaHni3mu ipoMotiii. Poib mopyIieHHs anonTo3y y maToreHesi myXJIuH.

11. MexaHni3mMu TyxJIHHHOI IIporpecii. MeTtacra3zyBaHHs, Ho-To cTazii i MexaHi3M. MexaHi3MH KaxeKcii.
12. MexaHi3MH IpUPOIHOTO MPOTUITYXIIMHHOTO 3aXHCTY, IXHS Kiacuikais.

CTpyKTypa HaBYAJIbLHOI JMCHUTLIIHH.

Ha3Bu 3mMicTOBHUX MOAYIIB 1 TEM Kinekicts ronmna
Ycpo- y TOMY YHCTIi
ro Jlexmii | Ilpaxtuusi Koncynpramii CPC
1 2 3 4 5 6
Jlexuin 1. [TyxnuaHu# nponec sik 6ionoriyae 2 2

sButie. [laTorenes 37M0SKiCHUX IMyXJIMH:Te€HETHYHI
aCTIEKTH KaHIEpOTeHe3y (MOHATTS OHKOT€HH i

AHTUOHKOTCHH).

Jleknisi 2. MoJekynapHi MEXaHi3MH PO3BUTKY 2 2

3IMIOSIKICHUX ~ TyXJIHH  Ta  aHTHUOJIacTOMHOI

PE3UCTEHTHOCTI

IIpakTH4Hi 3aHATTA: 4 2 2

Tema 1. Berym y MosekynsapHy —Oiojoriro
NyXJuHU. Bu3HaueHHs NOHATTS "myxJuHa'".
Micne myxnuH B eBororlii. Eriomoris myximH:
0J1IaCTOMOT€HHI YNHHUKHU (i3UYHOTO Ta XIMIYHOTO
XapakTepy, OHKOT€HHI BipyCH.

Tema 2. I'eHeTH4Hi acmeKTH KaHLEPOTCHE3Y 4 2 2
(MOHATTS TPO OHKOTEHHM ¢ AHTHOHKOTEHH).
IIpuHIMIN Cy4acHOI OHKOT€HHO-aHTHOHKOI€HHOL
Teopii KaHLIEpOreHesy.

Tema 3. brmacTromoreHHi 4YMHHUKH (i3HUHOTO, 4 2 2
XIMIYHOro  Ta  OI0JIOTIYHOTO  XapakTepy,
OHKOTEHHI BipycH, 10 CIIPUYHHSIOTH

KaHeporenes. [lyxnuHHI reHn. YMOBU PO3BUTKY
3M0SIKICHUX TNyxJIuH. DyHAaMeHTa bHI 3MiHU Y
¢izionorii KIITHHY, SKi BU3HAYAIOTH 3JOSKICHUMA

¢benoTuI.

Tema 4. 3anik 14 2 12
Koncyabramii:

1. Koncynpraitis Nel 8 2 6
2. Koncynprartist Ne2 8 2 6
3. Koncynprartist Ne3 8 2 6

OnpauioBaHHs TeM, 110 He BXOAATH 10 IJIAHY
ayANTOPHUX 3aHATH:

Tema 1. JHoOposikicHi Ta 370SKICHI ITyXJIHMHH. 6 6
Metoau aHamizy MOJEKYJISPHHX IMOPYLIEHb Yy
HMyXJIMHAX.




Tema JlocATHEHHSI ~ eKCIIepUMEHTAIbHOI 6 6
onkoyorii. KUmiHIgHI acmekTd MOJEKYJIIpHOL
OHKOJIOTIi.
Tema 3. HeneranbHe MOMIKOIXEHHS TEHOMY 6 6
kiriTuHA. KIro9oBi mofiii KaHIleporeHesy.
Tema 4. MOHOKIOHAJBHUN 1 MONIKJIOHAJIBHUM 6 6
PO3BUTOK NYXJIMHU. Teopis UYOTUPUCTaTiHHOTO
KaHIEpOTCHE3Y.
Tema 5. IIpoTOOHKOT€HH, OHKOIE€HHM Ta iX 6 6
xapakrepuctaka. Onkompoteinn.  bioxiMiuHa
ocHoBa KaHuneporenesy. Cragii maTorenesy
MyxJMH. MexaHi3MU MyXJIMHHAOT TpaHcopMariii.
Tema 6. BapianT B3aeMomnii KaHIIEpOTEHY 3 6 6
nokycamu JIHK, 1m0 wMicTate reHu, sKi
KOHTPOJIIOIOTh TOMIN 1 JIO3piBaHHS KIIITUHH:
TeHOMHUH  (MyTamiss  MPOTOOHKOTEHa)  Ta
eMireHOMHHH (TIPOTOOHKOTeH MTePETBOPIOETHCS Ha
OHKOTEH).
Pazom 90 4 8 6 72
Temu dexkuii
NC o/ HasBa temu KinbkicTh
TOAMH
1 [MyxnuHHaMi npotiec gk GionoriuHe siBuie. [laTorenes 2
37I0KICHUX MYXJIMH:TCHETHYH] aCIIeKTH
KaHeporeHe3y (OHATTS OHKOTEHH i aHTHOHKOTCHH).
2 ModekynsapHi MeXaHi3MHU PO3BUTKY 3JT0SIKiCHUX MYXJIMH Ta 2
aHTHUOJIACTOMHOT PE3UCTEHTHOCTI
Pazom 4
TeMu NpakTHYHUX 3aHATH
N2 n/m Ha3Ba Temu KinpkicThb
TOJMH
1 Beryn y  MomekynspHy Oioyioriro  myxJiuHH. Bu3HaueHHS MOHATTS 2
"myxnuHa". Micie myxiuH B eBoitolii. Etionoris myxnuH: 61acToOMOreHHi
YMHHUKY (Pi3MYHOTO Ta XIMIYHOTO XapaKTepy, OHKOTeHHI BipycH.
2 I'eneTnyni acmekTn KaHIeporeHesy (IOHSATTA MNP0  OHKOTeHM U 2
aHTHOHKOTeHH). lIpMHIKMNM cydacHOT OHKOT€HHO-aHTHOHKOTEHHOI Teopii
KaHI[EpOTeHE3Y.
3 bnacromorenni 4MHHMKHM ~ (i3UYHOTO, XIMIYHOTO Ta  OIOJOTIYHOTO 2
XapaxTepy, OHKOT€HHi BipyCH, 110 COPUYMHSIOTH KaHleporenes. [lyxmuHHi
TeHH. YMOBH PO3BHTKY 3JIOSIKICHHX MyXinH. DyHIaMeHTanpHI 3MIHH Yy
(1310710111 KIIITUHY, SIKi BU3HAYAIOTh 370IKICHUN (HEHOTHII.
4 3aitik 2
Pazom 8

KouncyasTanii 3 aucuuniinm




Ne n/m Hassa Temn KinbkicTh
TONH
1 Koncynpramis Nel 2
2 Koncynprarist Ne2 2
3 Koncynpramis Ne3 2
Pazom 6
Camocriiina podota
Ne n/mt Tema Kinbkicts
TOMH
1 [TizroroBka 10 MPaKTUYHKUX 3aHATH — TEOPETHUYHA MiATOTOBKA Ta
OIPAIFOBAaHHsI MPAKTHYHUX HaBUYOK. ( 3 X 2roz.) 6
2 ITinroroska g0 kKoucyspraiii. ( 3 X 6 ros.) 18
3 OmnpartoBaHHS TEM, IO HE BXOJATH J0 TUIAHY ayTUTOPHUX 3aHSITh 36
3.1 | JoOposikicHi Ta 31I0sIKiCHI MyXJIMHA. METOH aHaJi3y MOJEKYISIPHIX 6
NOPYIICHB Y MyXJIMHAX.
3.2 | JocsrHeHHS eKCcIIepuMeHTaNbHO1 OHKOIOTi. KitiHivyHi acnexTu 6
MOJIEKYJIIPHOI OHKOJIOT1.
3.3 HeneranbpHe momkomkeHHS reHoMy KiniTuHU. KittouoBi mmomii 6
KaHIIEpOTCHE3Y.
3.4 | MoHOKIOHATBHUM 1 TTONKJIOHATHHUNA PO3BUTOK MyXJIWHU. Teopis 6

YOTHUPHUCTAMIMHOTO KaHIIEPOT€HE3Y.

35 IIpoTOoOHKOTE€HH, OHKOTEHH Ta IX XapakTepuctuka. OHKOMPOTETHH.
bioximiuHa ocHOBa KaHneporeHe3y. Ctajii maTorenesy myxJiuH. 6
MexaHi3Mu TyXJIMHHOT TpaHcopmartii.

3.6 | BapianTu B3aemogii kaHreporeny 3 jJokycamu JJHK, mo MictsaTs renu, siki

KOHTPOJIIOIOTH TIOAL 1 IO3piBaHHS KIIITUHH: TEHOMHUH (MyTaIlist 6
IPOTOOHKOTEHA) Ta €MIreHOMHHH (ITPOTOOHKOTEH MEPETBOPIOETHCS Ha
OHKOTCH).

4 ITinroroBka o 3ajiKy 12
Pazom 72

InpuBinyanbHi 3aBIaHHA
1. [TizroroBka Microsoft Power Point npe3enrartiii (o 15 ciaiimiB) Mo HACTYITHUM TeMaM:
1. OcHOBHI BiZIoMOCTi PO OHKOO1IKH. OHKOOIIKHM - TOMOJIOTH YHHHHKIB pocTy (c-SiS, int-r, K-fgt), onkoOinku -
TOJIOMOT'H PELENTOPiB 10 YNHHUKIB pocTy (c-erB, c-erbA Ta iH.). ) OHKOO1IKH, OB'A3aHi 3 poOOTOI0
perenTopis, - anamoru G-6inka (c-ras) i mpoTeiHkiHa3Hi O6iku (c-Src, c-fps, c-fes, c-abl, c-met), onko6inKH, sKi
mepeaaroTs poctosi curnanu Ha JIHK (c-fos, ¢c-jun, c-myc 1a in.).
2. llpuknaay reHiB-cynpecopiB Ta iXHiX OLIKOBUX MPOLYKTiB-CYIIPecopiB MyXJIMHHOTO pocty - P53, APC WT-
1, NF-1, BRCA i PTEN. 3acTocyBaHHs OTpIMaHUX €KCIIEPUMEHTAIbHUX JaHHUX PO TeHU-CYIPECOPH B
CydJacHil KIIiHI4HIM T1abopaTopHiil MPaKTHUIIl SIK 3aCO0IB JIIarHOCTUKH PO3BUTKY OHKOJIOTIYHUX 3aXBOPIOBAHb.
3. OCHOBHI KJIITHHHI CUTHAJBHI IIUISIXH Ta 1X anbreparii npu paky (pRb i kmitnaani nukn, JHK-penaparii, p53
1 aronTo3, curHaibHi nusixu Wat/B-catenin, Notch, Hedgehog).
4. I'eTepOreHHICTh MMyXJIMHY Ta IMMyXJIWHHI CTOBOYPOBI KITITHHH.
5. Poib MIKpOOTOYCHHS IMyXJIMHU y KaHIIEPOTCHE3I.
2. Y4acTp B CTYICHTCHKHX OJIiMITiaiax.
3. BuroroBieHHsI HAOYHHX 3ac00iB HaBYaHHS (TaOIHLI, MYJISDKi, MiKponpenapaTH).

Ilepesik TeOpeTHYHUX MUTAHB AJIs MIATOTOBKY 3100yBa4iB BUIIIOI OCBIiTH 10 3aJIiKy

1. Busnauenns nouaTh "myxnmHa" Ta "myxnuHHMA npouec”. bBionoriuHi 0COOMMBOCTI MyXJIIMHHOTO
pocty. Buau atumismMy pocty Ta nudepeHIiFOBaHHS.



2. OcHOBHI 03HAaKu (Pi3UKO-XIMIYHOI0, OIOXIMIYHOIO, AHTHUIEHHOrO, (YHKIIOHAJBLHOIO  ATHUIIU3MY

(amarurasii).

3. [onsTTs PO 3710sKicHI 1 HOOpOsIKicHI myXIMHU. [HQITBTpaTHBHUH 1 eKCIAHCUBHUH picT. MOJEKYISApHi
MEXaHi3MH POCTY ITyXJIMH, 0COOIMBOCTI peasizallii MITOTeHHOTO CHTHAITY.

4, Etionoriss myxmma. ®akrtopm pu3mky ix po3BuTky. Kiacudikamiss — kanmeporeniB. Dizuanumit
KaHIEPOTeHE3.

5. Ximiunuit kanneporenes. Kimacugikarist XiMivHUX KaHieporeHiB. EHIO- Ta ex30kaHneporenu. XimiuHi

KaHIeporeHn mpsMoi Ta HempsaMmoi aii. OcoOmmBocTi XiMiyHOT OyHOBM CIIONYK, IO BH3HAYAIOTH iX
KaHIeporeHHicTb. KokaHneporeHes i CHHKaHLeporeHes. Pojabs ropMOHIB y KaHILIepore-Hesi.

6. BipycHuii kanneporenes. Knacudikaiiiss OHKOTeHHUX BipyCiB.

7. Teopist 9oTHpHUCTaMiHOTO KaHIIEpOreHe3y. MexaHi3Mu IMyXJIHHHOT TpaHcdopmMariii.

8. OHKOMPOTEIHN — MPOAYKTH OHKOTEHIB — MOJIEKYJIsIpHA 0a3a 0araTocTylieHeBOTO KaHIIEPOTEHESY.

9. Ponp GiNkiB CUTHANIBHOI TPAHCAYKLIT Y KaHIIEPOTeHe3i.

10.  Mexanizmu nmpomoliii. Pons mopymieHHs anonto3y y matoreHe3i myXJIinH.

11. MexaHi3Mu MyxXJIMHHOI ITporpecii. MeracTa3zyBaHHs, H10-To cTafii i MexaHi3M. MexaHi3MH KaxeKcii.

12. Mexanizmu MIPUPOTHOTO MPOTUITYXJIUHHOTO 3aXUCTY, iXHA Knacuikaris.

DopMHU Ta METOAU OLIHIOBAHHS

YcHe onuTyBaHHS 1a€ 3MOTY KOHTPOJIIOBATH HE JIMIIIE 3HAHHSA, a i BepOasibHi 3410HOCTI, CIIpHsie BUMPABICHHIO
MOBJICHHEBUX TIOMWIOK. BinTBOpeHHS Marepialy CIpHse Kpamomy HOro 3amam’STOBYBaHHIO, aKTHBHOMY
BUKOPHCTAHHIO HAYKOBUX TOHATH, III0 HEMOKJINBO 0€3 TI0CTaTHHOTO 3aCTOCYBAHHS X Y MOBJICHHI.

[MuceMoBe onMUTYBaHHA JOMOMarae 3’siCyBaTh piBEHb 3aCBOEHHS MaTepiaiy, ajie CiiJl BUKIIOYaTH MOXIIUBICTb
CIHCYBaHHS 1 PETENBHO CIIJKYBaTH 3a CTYACHTaMH ]I 4ac I[bOr0 OMUTYBaHHSI.

TecTyBaHHS SIK CTAaHIAPTU30BAHUI METOJ OI[iHIOBAHHS, Bi/IITOBiTa€ HOBUM IIIJISIM 1 3aBAAHHAM BHIIOi OCBITH Ta
CHpUs€e IHIUBIAyami3alii i KepOBAaHOCTI HABYAJILHOTO MPOIECY 1 MOKIMKAHHUK 3a0€3MEUNTH SKICTh IiATOTOBKU
Maii0yTHBOTO CIIeliaicTa.

Ominka 3m00yBavya OCBITH BIiITIOBiJIa€ BiJHOIIEHHIO BCTAHOBJIEHOT'O TPHW OI[IHIOBaHHI PiBHA
chopMoBaHOCTI npodeciiHUX 1 3araJbHUX KOMIIETEHTHOCTEH JI0 3aIJTAaHOBAHUX PE3y/IbTaTiB HaBYAHHS
(y Bimcotkax). IIpu 11bOMy BHKOPHCTOBYIOTHCS CTaHIAPTHU30BaHI y3araibHEHI KPUTEpii OIiHIOBaHHS
3HaHb 37100yBayviB BUIIOI OCBiTH (Tabuuis 1).

Tabaums 1
CrannapTu3oBaHi y3arajbHeHi KpUTepii oliHIOBaHHS 3HAHDb 3100yBa4iB BUILOI OCBITH /1 OLiHIOBAHHS

3HAHb

3a 4-6aabHoI0 Ouninka Kpurepii
IIKAJI010 B OL[iHIOBAHHS
EKTC
5 A 3m00yBa4 OCBITM BHABISE OCOOJNWBI TBOpYi 3MI0OHOCTI, BMi€|
(BigMiHHO) CaMOCTIHHO 37100yBaTH 3HaHHS, 0€3 JOIOMOTY BHKJIaaua 3HaXOIUTH|
Ta ONpanboOBYye HEOOXiNHY iH(OpMAIlilO, BMi€ BHKOPHCTOBYBATH
HaOyTi 3HAHHS 1 BMiHHS U1 NPUHHATTS pillleHb Y HECTaHIApTHHX|
CUTYyalifX, TIEPEeKOHJIMBO apryMeHTY€ BIiINOBiAl, CaMOCTIIHO
pO3KpHWBae BiacHI 00AapyBaHHS 1 HAXWIH, BOJIOJI€ HE MEHII HIN
90% 3HaHb 3 TEMH SIK IiJ] YaC OMUTYBAaHHS, TA YCiX BUAIB KOHTPOJIIO.
4 B 3100yBad OCBITH BiIBHO BOJIOAI€ BHBYEHHM OOCSTOM Marepiaiy,
(mo6pe) 3aCTOCOBYE HOI0 Ha NPAKTHIlI, BUIBHO PO3B'SI3y€ BIpPaBH 1 3a1adi Y|
CTaHJAPTU30BAaHUX CHUTYaIlisX, CAMOCTIHHO BHUIPABISE TOMHIIKH,
KIJIBKICTh SIKMX HE3HA4HA, BOJOMAi€ He MeHII Hixk 85% 3HaHb 3 Temy|

K IiJ 9ac OMMUTYBaHHsI, Ta YCiX BUIB KOHTPOJIIO.

C 3100yBa4 OCBITH BMi€ 31CTaBIATH, y3arajJbHIOBATH, CHCTEMATH3YBaTH|
iH(hOpMaIlito i KepIBHUIITBOM HAyKOBO-IIEIAarOriyHOroO MpaliBHMKa,
B I[IJIOMY CAMOCTIHHO 3aCTOCOBYBATH Ii Ha MPaKTHIIl, KOHTPOIIOBATH|
BJIACHY MISUTBHICTH, BUIIPABILITH IOMHJIKH, CEPEIl SKUX € CYTTEBI,
JIOOMpaTH apryMEHTH YIS IMiITBEPKCHHSI TYMOK, BOJIOZIE HE MEHII]




HDK 75% 3HaHB 3 TEMHU SIK ] Yac ONMUTYBAHHS, Ta YCiX BHIIIB

KOHTPOJIIO.
3 D 3m00yBad OCBITH BIATBOPIOE 3HAYHYy YACTHHY TEOPETUYHOTO
(3a10BILHO) MaTepianly, BUSBISE€ 3HAHHA 1 PO3YMIHHS OCHOBHHX MOJIOXKCHb 3

JIOTIOMOTOI0 ~ HAyKOBO-  MEAAroriYHOTO  MpaIliBHUKAa  MOXKe
aHANI3yBaTH HABYAJIBHUM Marepiall, BUIPABISTH MOMHJIKH, CEpex
AKHX € 3Ha4yHa KiNbKICTh CYTTEBHX, BOJIOJi€ HE MEHII Hix 65%
3HAHb 3 TEMH SIK i/l 9aC OMUTYBaHHS, Ta yCiX BUIIBKOHTPOIIIO.

E 3mobyBa4 OCBITH BOJIOJIi€ HaBYAIBHHM MaTepiaioM Ha piBHI
BUIIOMY 3a IOYAaTKOBHM, 3HAYHy YacTUHY HOTO BiATBOPIOE Ha
PENPOJYKTUBHOMY PiBHI. BOJOJi€ HE MEHII Hixk 60% 3HaHBb 3 TeMHU
K IT1J1 9aC OTIMTYBAHHS, T4 YCIXBHIIB KOHTPOITIO.

2 FX 3mo0yBau OCBITH BOJIOIE€ MarTepiaJioM Ha PIiBHI OKPEMHX
(He3a10BiTbHO) (parMeHTiB, IO CTAHOBIIATH HE3HAYHY YACTHHY MaTepiay, BOJIOJIE
MeHII Hixk 60% 3HaHb 3 TEMHU SK IIiJ] 4ac ONMUTYBAHHS, Ta yCIX BHIIB

KOHTPOJIIO.
F 3n00yBad OCBITH BOJIOAIE MaTepialoM Ha PiBHI €IEMEHTApHOrO

pO3Mi3HaHHs 1 BIATBOPEHHS OKpeMHX (PAKTiB, €JIEMEHTIB, BOJIOJIE
MmeHu Hix 60% 3HaHB 3 TeMH
SIK ITi]] 9aC OMUTYBaHHS, Ta YCiX BUIIB KOHTPOIIO.

MeTOI[H HaBYaHHA

*  BepOanpHi (JIekiis, TeMaTHIHI TUCKYCii, TOSICHEHHS, PO3MOBiIb, Oeci/ia, IHCTPYKTaXK ).

*  Haouni (cnocrepexeHHsl, LTFOCTpAIlis, CXeM, rpadoIOridHUuX CTPYKTYP).

» Ilpaktuuni (BUpIlIEHHS CHUTYyallilHUX 3a7ad 1 TECTiB, BUKOHAHHA rpadiyHUX pPOOIT, MPOBEICHHS
EKCIIEPUMEHTY).

*  MynbpTuMeniiiHI HaBYabHI CUCTEMHU (CTBOPIOIOTHCS TEPEIyMOBH ISl OJIHOYACHOTO BILIMBY Ha 30POBHH i
CIIyXOBHUH aHaJi3aTOpH, MO J03BOJIIE MaKCHMAJIbHO CKOHIIGHTPYBATH YBary Ha IpeaMeTi BUBYEHHS, CIIPUSE
KpalioMy OCMHCJICHHIO 1 3armaM’ ITOBYBaHHIO iH(opMartii).

*  Mo3koBuii mTypM (OTpUMaHHS BiJ] TPYyIH 3100yBaviB OCBITH B KOPOTKHUH Yac BEIMKOI KUTBKOCTI BapiaHTIB
BIJINIOBiJIel Ha MOCTaBJICHE 3alTUTAHHS, AKTUBI3Y€EThCS PO3YMOBA JiSUTBHICTH 3/100yBayiB 1 3aJIy4eHHs iX yBar# Ji0
AKTyaJbHOCTI TEMH).

CucreMa NOTOYHOI0 Ta 3aJ1iKOBOT0 KOHTPOJI0

KoHTpobHi 3aX0A1 BKJIIOYAIOTh IIOTOYHUH Ta MiICYMKOBUI KOHTPOJIb.

[MoTouHMiT KOHTPOJIb 3ICHIOETHCS IT1]T Yac MPOBEICHHS MPAKTUYHUX 3aHATH 1 Ma€ Ha METi MepeBIpKY PiBHS
MiArOTOBICHOCTI 3/00yBava OCBITH JI0 BUKOHAHHSI KOHKPETHOT poOOTH.

@dopMu NPOBEACHHS IOTOYHOTO KOHTPOJIIO MiJI Yac MPaKTHYHUX 3aHATh:

1.Ileperipka  3aBIaHBBUKOHAHHMX mig Jac CaMOCTIWHOT  MiATOTOBKHU JI0 TPAKTHIHOTO
3aHSATTAL.

2.YcHe ONUTYyBaHHS.

3.Bupimenns cutyaniiiHux 3aad.

4.BupiieHHs TECTOBUX 3aB/IaHb.

5. BiaTBopeHHst 300paXkeHb CUTHALHUX MUIAXIB Y pOO0YOMY 3O0IIHTI.

PernameHT npoBeneHHs ceMeCTPOBOIO 3aJIiKy 3 IMCIUILIIHM.



1. 3100yBay BUIIOi OCBITH OTPUMYE 3aJIiK Ha OCTAHHBOMY 3aHSTTI 3 IUCHIUIUIIHA 32 pe3yIbTaTaMu
MMOTOYHOTO OIliHIOBaHH:. Lleit Bu miZICyMKOBOTO KOHTPOJIIO HE Tepeadadae HisKUX TOAATKOBUX
MUCHMOBUX POOIT, OMUTYBAaHHS, YM TECTYBAaHHS HAa OCTAHHbOMY 3aHSTTI.

2. 3aiik OTpUMYIOTh 3100yBayl BUIO1 OCBITH, sIKi HAOpaau HEOOXiTHY MiHIMaJIbHY KIIBKICTh OalliB
BIIPOJIOBK IMMOTOYHOTO KOHTPOJIIO (cepenHiii 6an yemimHuocti 3,0 1 BUIIE), HE MalOTh HEBIIITPAIlbOBAHUX
MPOITYCKIiB JICKIIIHHUX, CEMIHAPCHKHX Ta MPAKTUYHUX 3aHATH, TA BAKOHAIIU BCl BUMOTH, SIK1
nepeadaveHi poO0vY0r0 HABYAIBHOIO MPOTrPaMOI0 3 JUCIMIUTIHK (3aXUCT 1CTOPii XBOpOOH Ta iH.).

3. Pe3ynbrar HaBUaHHSI OLIHIOETHCS 32 IBOOATBHOIO MIKAIO0 (3apax0BaHO/HE 3apaxOBaHO) Ta
OararobaybHOO mKano. CepelHs OIliHKa 3a TOTOYHY JIsIbHICTh KOHBEPTYEThCs y O6anu 3a 200-
OaJIbHOIO IIKAJIO0, BIAMOBIIHO 70 Tabmuili (1oaaTok 1). MakcuMalnbHa KUTBKICTh OajiB, IKY MOXe
oTpuMatH 3100yBad ocBiTH 3 AucHUILTiHK — 200. MiHiMainbHa KUIBKICTh OalTiB, SIKY TOBUHEH HAOpaTH
3100yBay BUILOI OCBITH — 122.

4.V pa3i BUKOHaHHS 3100yBa4yeM OCBITH YMOB OTPUMAaHHSA 3aJIiKy, HAYKOBO-TI€IarOT'iYHUI MpaliBHUK
BHCTABIISIE Y BIIOMICTB MiICYMKOBOTO CEMECTPOBOTI'O KOHTPOJIIO Ta IHAWBIAYAIbHUI HABYAIIbHUH IIJTaH
CTY/ICHTA. «3apax0OBaHO» 1 KUTbKICTh OaiB, IKy HaOpaB 3700yBay BUIIOI OCBITH 3a AUCIHILIIHY.
[ndopmaris npo 3700yBadiB OCBITH, SIKI HE OTPUMAIIU 3aJiK, 3 TOUHUM 3a3HAYCHHSIM IPUYMHU TAKOX
BHOCHUTBCS 10 «Bi1OMOCTI i JICYMKOBOTO CEMECTPOBOTO KOHTPOJIIO» Ta 10 1HIUBITyaTbHOTO
HaBYAJIBHOTO IUIaHy. [IprunHM HE OTpUMaHHS 3aJ1iKy MOKYTh OYTH HAaCTYITHI:

a) 3100yBay BHIOI OCBITH Ma€ HEBIAMPAIbOBaH1 MPOITYCKH 3aHATH 1 (a00) JeKIiil, BUpOOHUYOT
MPaKTUKH. BUCTAaBNSETHCS TIO3HAYKA «H/BY (HE BUKOHAB) y KOJIOHII «0any 3a miJACyMKOBHIA
KOHTPOJIbY;

0) 3100yBau BUIIOT OCBITH BIABIAAB YC1 3aHATTS (MPaKTUYHI, CEMIHAPCHKI, JIEKII1IHI), aje He HaOpaB
MiHIMaJIbHOT KIJTBKOCTI OaJIiB 3@ MOTOYHY HaBYAJIbHY JiSUIBHICTD 1 HE JIOMYCKA€THCS J10 3aJIiKY.
BucrapnseThes mo3Hauka «H/1» (HE AONMYIIEHUH) Y KOJIOHIII «0aiu 3a MiJICYMKOBUN KOHTPOJIbY;

5. Ilicns mpoBeeHHs 3aJIiKy Mepiuii ek3eMIisip «Bi1oMocTi MiICyMKOBOI'O CEMECTPOBOTO
KOHTPOJIIO» NEPENAETHCS BIANOBIIATLHOMY MPAIIBHUKY JI€KAHATY, IPOTATOM OJIHI€T 100U miciis
MIPOBE/ICHHS 3aIKYy, IPYTUi eK3eMIULsIp 30epiraeTbes Ha Kadepi.

6. YV BumaaKy He CKIIaJlaHHs 3Ky IepecKIIaaHHs OCTaHHBOTO 3AIHCHIOETHCS 3a Tpadikom Kadenpu,
SIKUUM Y3TOJKEHHH 3 IeKaHaTOM (IHCTUTYTOM), ajie He YacTille OJHOro pa3y Ha JeHb, 10 M0YaTKy
HACTYITHOT'O HaBYAJILHOTO CEMECTDY.

7. PernaMeHT NpOBEJCHHS CEMECTPOBOTO 3aJIiKy Y 3400yBauiB BUIIOI OCBITH 3204HOI (HOPMHU HaBYAHHS
BH3Havae kadepa, Ha SKiid MPOBOAUTHCS BUKIIAJaHHS BiJIIMOBITHOT OCBITHROT KOMITOHEHTH.

Jomatok Nel

YHidikoBaHa TadauuA BiANOBiIHOCTI 0aJ1iB 32 MOTOYHY ycHmilIHicTh, 0asaMm 3a IIMK, ek3ameH, Ta



TpaauuUiitHiii YOTHPHLOXOAIBLHIN OMIHKM.

banu 3a banu 3a Mmoxynb Kateropis 3a
Cepenniii bany 3a TOTOUHY [IMK 3 momymnsra/abo exzameH CKTC 4-0alIbHOIO
Gan 3a yemimmicte 3 [(A*16) (A*24 + A*16) [IIKAJIOF0
MOTOYHY MOTYJISI
yemmHicTh (A) |(A * 24)
2 48 32 80 F 2
2,1 50 34 84 FX| He3agoBiIbHO
2,15 52 34 86
2,2 53 35 88
2,25 54 36 90
2,3 55 37 92
2,35 56 38 94
2,4 58 38 96
2,45 59 39 98
2,5 60 40 100
2,55 61 41 102
2,6 62 42 104
2,65 64 42 106
2,7 65 43 108
2,75 66 44 110
2,8 67 45 112
2,85 68 46 114
2,9 70 46 116
2,95 71 47 118
3 72 50 122 E 3
3,05 73 50 123 3a710BIJILHO
3,1 74 50 124
3,15 76 50 126
3,2 77 51 128
3,25 78 52 130 D
3,3 79 53 132
3,35 80 54 134
3.4 82 54 136
3,45 83 55 138
3,5 84 56 140
3,55 85 57 142
3,6 86 58 144 c 4
3,65 88 58 146 Aobpe
3,7 89 59 148
3,75 90 60 150
3,8 91 61 152
3,85 92 62 154




3,9 94 62 156

3,95 95 63 158
4 96 64 160 B

4,05 97 65 162
4,1 98 66 164
4,15 100 66 166
4,2 101 67 168
4,25 102 68 170
4,3 103 69 172
4,35 104 70 174
4,4 106 70 176
4,45 107 71 178

4,5 108 72 180 A 5

4,55 109 73 182 BI/IMIHHO
4,6 110 74 184
4,65 112 74 186
4,7 113 75 188
4,75 114 76 190
4,8 115 77 192
4,85 116 78 194
4,9 118 78 196
4,95 119 79 198
5 120 80 200

MeToauuHe 3a0e3neYeHHA

1. PoGoua mporpaMa HaBYaIbHOT TUCIIUILTIHH.

2. Cunabyc.

3. MynbTUMeIiHHI Ipe3eHTallil JISKIIiH.

4. MynsTUMEiHI IPEe3eHTAIlii 0 KOKHOTO MPAKTUIHOTO 3aHATTS.

5. Curyariiiiai 3aauu Ta 3aBJaHHs JJIs TECTOBOTO KOHTPOJIO 3HAHb 3 KOXKHOI TEMH MPAKTUYHOTO 3aHSATTS Ta
3aJIiKy.
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