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PoGoua mporpama HaBuanbHOi nucuuiUiind _«biodizuka, bi3udHi MeTOAM aHami3y» —CHEmialbHOCTI

226 «Papmairis, mpoMuciioBa hapmaitisi»  OCBITHRO-TIpodeciiiHoil mporpamu _ Dapmaitis  criemiaiiza-

it (i) Ui 3100yBaviB BUIOI OCBiTH _1  Kypcy.

Po3poOHuku:
Bonoaumup TimaHok, npod., kada. d.-M. HaVK,
Muxoia Kokoili, mpod., JOKT. ¢.-M. HAYK

Cranicnas [Toropesios, no1l., AOKT. &).-M. HAVK,

Onekcagap CTpUKa4EHKO, AOIL., JIOKT. ).-M. HAVK

(xaszaru I1II1 aBTOpiB, IXHI MOCA/M, HAYKOBI CTYIICHI Ta BYCHI 3BAHH)

PoGoua mporpama po3risiHyTa Ta 3aTBEp/DKEHA HA 3acijaHHi Kadeapu OCBITHIX Ta iH(GOpPMAIIMHUX TeX-
HOJIOT1H

IIpotokon Bix « 01 »  BepecHs 2020 poxky Ne 1

3aB. kadenpu npod. Jigis KAUJTAJIOBA _

(mipmmc) (mpi3BHIIe Ta iHiIiamm)

Pob6oua mporpamMa cxBajieHa Ha 3acilaHHI METOJUYHOI MPOo1IbHOI KOMICIT 3 TUCTaHIIIIHOI Ta MICISIANII-
JIOMHOI (hapMareBTHYHOI OCBITH

IIpotokon Bix « 07 »  BepecHd 2020 poxky Ne 1

INonoBa mpodinbHOT KOMIcii npod. Japuca TAJITN

(miamuc) (npi3BHLIE Ta iHIIiaIN)
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1. Onuc HABYAJBLHOI JUCHHUILIIHA

MoBa HaBYaHHS: __YKpaiHCbKa

Craryc IMCUMILIIHA: __ OCHOBHA

IlepenyMoBH BHBYEHHSI HABYAJIbHOI JUCHUILIIHU. __ OMAHYBAaHHS KOMIIETEHTHOCTSMHU 3 JIUC-
uIuliH: Qi3uka, MaTeMaTuka, Ximis, 6ionoris, §izioioris

IIpeamerom BuBYECHHS HaBYaIbHOI AucuuILIiHU «biodizuka, (Hi3uyHi METOAM aHATI3y» € 3HAHHSI
npo (i3UyHI MPOIIECH, MO0 BiAOYBAIOTHCS Y O10JIOTIYHUX CHCTEMaX, BIUIMB 30BHINIHIX YMHHHUKIB Ha JKH-
BUH OpraHi3M i (i3u4Hi METOM aHali3y, 10 BUKOPUCTOBYIOThCA y (papmanii. BiagnoBigHo 10 HaBYaIbHO-
ro miany «biodizuka, ¢izudHI METOIU aHAI3Y» € OAHIEI0 3 (yHIAMEHTAIBHHUX 3arajlbHOOCBITHIX JHC-
IUIUTIH, 0 CKJIAaJal0Th TEOPETHYHY OCHOBY HIiATOTOBKHM (paxiBIiB BUINOI KBanmidikamii s dapmarii.
O0’ekTOM BUBYCHHS € OKpeMi MOJIEKYIH (MOJIeKyJisipHa Oiodizuka), kiituHu (6i0(di3nuka KIITHHH), a Ta-
KO OpTraHu, TKAaHWHH, CUCTEMH 1 B3a€EMO/Iisl OPraHi3My 3 HABKOJIHIIHIM CEPEOBUIIICM.

Indopmaniiinuii 06cAr HaBYAAbHOI JUCHUILTiHU. Ha BUBYCHHS HaBYAJIBHOI AWCITUILUTIHU Bij-
Boauthes 135 roaun 4,5 kpenutu EKTC.

2. MeTa Ta 3aBJaHHA HABYAJILHOI JUCIHHUILIIHA

Mertoro BuKIanaHHs HaBuajdbHOI AuctuIUliHu «biodiszuka, Qpi3nyHi MeTOAM aHANI3y»€ MOTIUOICH-
HS 1 BJIOCKOHAJICHHS 3HaHb, BMiHb 1 IPAKTUYHOTO PO3YMIHHS 010()i3MYHHUX MPOIIECIB y KHUBOMY OpraHi3-
Mi; (i3UYHUX METOMIB IarHOCTUKHU 1 JOCTiIKEeHHS O10JIOTTYHUX CUCTEM; BILTUBY (Di3MUHUX (DaKTOPIB Ha
OpraHi3M JIOAWHH (PI3UIHUX BIACTHBOCTEH 1 XapaKTEPUCTHK OTOUYIOUOTO CEPEIOBHUIIA, a TAKOXK PO3TIISIT
psAy MHUTaHb, HEOOXITHUX MalOyTHIM MPOBI3OpaM IMpH BUBUEHHI (apMalleBTUYHUX JAUCLUIUIIH Ha cTap-
MIMX Kypcax i B MOJANIbBIIIH mpodeciitHiil AisUTbHOCTI.

OcHOBHUMH 3aBJAaHHSAMH HaBYAIbHOI nuctuiuiiny «biodisuka, Gpisuuni MeToIM aHaTiI3y»€

® OCBOEHHA CTYJCHTAaMH OCHOBHUX IMPUHIIHITIB 1 TEOPETUIHUX MOJIOKEHB 010(i13UKH;

® TOSCHEHHS B3a€MO3B'A3KY (Di3MYHOTO 1 010JIOTIYHOTO ACTIEKTiB (PYHKIIIOHYBaHHS KHBHUX CHCTEM;

e BUBYCHHs Oi0JOTIYHUX TpoOieM, MoB'13aHUX 3 (HI3MUYHUMH Ta (Pi3UKO-XIMIYHUMHU MeXaHi3MaMHu
B3a€EMO/IIH, 10 JIEXKATh B OCHOB1 010JIOTIYHUX TPOIIECIB;

e JOCHIUKEHHS MeXaHi3MiB TpaHcdopmallii eHeprii B OIl0JOriYHUX CHCTEMaX, eJIeKTPOHHO-
KOH(OpMaIIMHUX B3a€EMO/II B 010MaKpOMOJIEKYJIax, PEryJIIOBaHHS Ta CaMOOpraHizailii CKJIaJHUX
010JIOTTYHUX CUCTEM.

JlocArHeHHs 1IUX LJIed A03BOJUTH CTyJEHTaM-(papMaieBTaM OBOJOIITH (DI3UYHUMHU 1 O10¢i3uy-
HUMH, (I3UKO-TEXHIYHUMHU 1 MaTeMaTUYHUMH 3HAHHSMHU Ta BMIHHSMH, SKi HeoOXimHi ans Ge3mnocepe-
HBOI MIATOTOBKH MPOBI30pa, a TAKOXK ISl BUBUCHHS IHIIMX HABYAJIHHHUX TUCHUIUTIH y BUIIUX MEIUIHUX
Ta (papMalleBTUYHUX HaBYAJIbHUX 3aKJIa/lax.

3. KoMneTeHTHOCTI Ta 3anjiaHOBaHi pe3y/ibTaTH HABYAHHS

Hucnumnnina «biodizuka, ¢pi3udni MeTou aHamizy» 3abe3neuye HaOyTTs 37100yBa4aMH OCBITH KOM-
nemenmHuocmen.
® [HmMezpanbHa.
®3]IaTHICTH PO3B’SA3yBaTH TUIIOBI Ta CKJIAHI CIelLiaNi30BaHi 3aja4i Ta MPaKTHYHI TpodaemMu
y npodeciiiHiil papmaneBTUUHINA JISUTBHOCTI 13 3aCTOCYBaHHAM IOJIOKEHb, TEOPid Ta METOIB (yHIaMEH-
TaJIbHUX, XIMIYHUX, TEXHOJIOTTYHUX, METMKO-(apMaKOJOTIYHUX Ta COL[ialbHO-€KOHOMIYHUX HAyK; 1HTer-
pyBaTH 3HAaHHS Ta BUPILIYBAaTH CKJIQJHI MUTAaHHS, (POPMYIIIOBATH CYIKEHHS 32 HEIOCTaTHBhOI abo oOMe-
»KeHO1 1H(pOpMaIIii; sICHO 1 HEIBO3HAYHO JIOHOCUTH CBOi BUCHOBKH Ta 3HAHHS, PO3YMHO iX OOTPYHTOBYIO-
4, 10 (axoBoi Ta HE PaxoBOT ayAUTOPIi.
— 3Q2a7bHI.
® 3]IaTHICTh 3aCTOCOBYBATH 3HAHHS Y TPAKTUYHUX CUTYAIisIX;
® 3/IaTHICTH /10 aOCTPAaKTHOTO MHUCJICHHS, aHAJTI3y Ta CHHTE3Y;
®3/1aTHICTh BUYUTUCA 1 OYTH Cy4aCHO HaBYCHUM;
® 3JIATHICTH JI0 afanTallii Ta aii y HOBIi CHUTYaIlli;
® 3/IaTHICTH OIIHIOBATH Ta 3a0€3MeYyBaTH SIKICTh BAKOHYBaHUX POOIT;
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® 3/IaTHICTh MPOBEIECHHS JOCTIKEHb Ha BIAMOBIIHOMY piBHI.
. cneyianvHi (gpaxosi, npeomemni):

®3IaTHICTh 3IHCHIOBATH PO3POOKY METOAMK KOHTPOJIO SKOCTI JIIKApChKUX 3aco0iB, (ap-
MAaIleBTUYHHUX CyOCTaHIiH, JIIKapChbKOi POCIMHHOI CUPOBHUHU 1 JOMOMIKHUX PEYOBHH 3 BHKOPHCTAHHIM
(GI3UYHUX METOIB KOHTPOJIIO;

® 3/IaTHICTh BU3HAYATH JIIKAPCHhKI 3acO0M Ta iX MeTaboJIiTH y OI0JIOTIYHMX piAUHAX Ta TKa-
HUHAX Opra”i3My, IPOBOIAMTHU JOCIHIHKEHHS XIMIYHOTO CKJIaay HOBUX (hapMcyOCTaHIIii;

®3/IaTHICTH 3a0e3MeuyBaTH HaJIe)KHE 30epiraHHs JiKapchKuX 3ac00iB Ta BUPOOIB MEAMYHOTO
MPU3HAYEHHS BIMOBITHO 10 iX (Pi3MKO-XIMIYHHMX BJIACTUBOCTEH Ta mpaBwmil HayexxHoi mpakTuku 36epi-
ranus (GSP) y 3akiaiax oXopoHU 3/10pOB’s;

3IaTHICTH 3a0€3I1euyBaTH PAIliOHAJILHE 3aCTOCYBAaHHS PEIENITYPHUX Ta Oe3perenTypHUX JIi-
KapChKHX 3ac00iB 3riIHO 3 (h13MKO-XIMIYHUMHU, (apMaKOJOTIYHUMHU XapaKTEPUCTUKAMH.

VY pe3ynbTaTi BUBYEHHS HaBUalIbHOI qucuuiutinu «biogizuka, ¢izndni MeToan aHamizy» 3700yBad
OCBITU TIOBUHEH
3Hamu:

e (i3uuHi ocHOBHU Ta Oi0(hi3MyHI MEXaHi3MH il 30BHIIIHIX YNHHHUKIB Ha CUCTEMH OpraHi3My
JIO/IMHY;

® TEOpEeTUYHI OCHOBU (DI3UYHUX METOJIB TOCIIHKEHHS JIIKAPChKUX PEUOBUH, MIPUHLHUIU OY-
JIOBH 1 poOOTH BIMOBIAHOI anapaTypu;

® MOJJIMBOCTI Ta 00JIaCTh 3aCTOCYBaHHSI 3aCBOEHUX METO/IIB;

e 3aranbHi (Pi3uyHi Ta 010(I3UYHI 3aKOHOMIPHOCTI, IO JIEKATh B OCHOBI >KHTTEIISUIBHOCTI
JFO/TMHY;

e (Hi3MUHI OCHOBH JIarHOCTUYHUX 1 (Pi3ioTEepaneBTUYHUX (TIKYBaJbHHUX) METO/IB, 11O 3aCTO-
COBYIOTbCS Y MEJIMYHI amapatypi.

emimu.:

e (i3uuHi ocHOBHU Ta Oioi3muHI MexaHi3MH Jii 30BHINIHIX YNHHHUKIB Ha CUCTEMH OpraHi3My
JIO/IMHY;

® TEOPETUYHI OCHOBU (DI3MYHUX METOIB JOCIHI/PKEHHS JIKapChKUX PEYOBUH, MPUHLIUNHU Oy-
JIOBM 1 poOOTH BIMOBIIHOI anapaTypu;

® MOXJIMBOCTI Ta 00J1aCTh 3aCTOCYBaHHS 3aCBOEHHUX METO/IB;

e 3aranbHI (Pi3uyHl Ta 010(I3UYHI 3aKOHOMIPHOCTI, IO JIEKAaTh B OCHOBI YKUTTENISUIBHOCTI
JFO/TMHY;

e (i3UyHI OCHOBU JIarHOCTUYHUX 1 (i310TepaneBTUYHUX (TIKYyBaJIbHUX) METO/IB, 110 3aCTO-
COBYIOTBCS y MEJIUUHIH amaparypi.

601100imu:

e (DI3MYHMMM METOJAMHU aHali3y Ta 3HATU (13MYHI OCHOBHM TAKMX METOJIIB: CIIEKTPOCKOIIS y
BUAMMIN, ynbTpagioneToBiii Ta iH(payepBOHIM 00JacTi; CIEKTPOCKOMis KOMOIHAIiHOTOo
PO3CISIHHSL CBITJIa; Mac-CHEKTPOCKOIIS; CHEKTPOCKOMIS SJIEPHOI0 MArHITHOTO PE30HAHCY;
PEHTICHOCTPYKTYPHUH aHalli3; TepMIYHUN aHani3; xpoMmarorpadis; noaspumeTpis; peppak-
TOMETPIis; MIKPOCKOMIUYHUHN aHall13; KOJIOPUMETPISL.
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4. CTpyKTYypa HaBYaJbHOI A CUMILIIHA

Ha3sBu 3micTo-
BHX
MOYJIB i TeM

Oocsr y rogmuax
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3m

icToBuii MOyIb

1. MexaHika i TepMOIUHaMiKa 010J0T1YHHUX MPOIIECiB

Tema 1. IcTo-
pist pO3BUTKY
6i0¢izuKH.
MaremaTnuHa
Oiodisuka.

14

6 | 14

56 | -

7/
6

14

04 02|16 | - |118

14104 | - | 16| - |12

8,4

0,4

0,2

0,8

Tema 2. Dizu-
YHI METOIN
ananizy. Criek-
TPOCKOMIYHi
METOJIU aHai-

3y.

14

56 | -

14

04 | 0,2 11,8

14|04 | -

8,4

0,4

0,2

0,8

Tema 3. biodi-
3UKa M’S30BOI0
CKOPOYCHHSI.
OcHOBHU Tep-
MOIVHAMIKH.

14

5/6 | -

14

04 | 0,2 11,8

14104 | - |16 |- |12

8,4

0,4

0,2

0,8

Tema 4. Tep-
MOJMHAMIKa
010JIOTTYHHX
npouecis. Mo-
JeKyIsipHa 0i-
odiszuka. Bona.

14

56 | -

14

04 02|16 | - |118

14104 | - | 16| - |12

8,4

0,4

0,2

0,8

Tema 5. SBuma
IIepeHocy.
Tpancnopt
PEYOBUH Kpi3b
6iomorivHi
MeMOpaHH.
Kontpois 3mi-
CTOBOT'O
Moayo 1.

14

5/6 | -

14

04 02|16 | - 118

14104 | - | 16| - |12

8,4

0,4

0,2

0,8
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Pazom
32 3MiCTOBMM
MoayJiem 1

70

30

30

70

5

5

25/
30

35
/
30

70

2

1,0

59

70

60

42

35

MicToBHii Moayab 2. OCHOBH NPHUKIAIHOT Ol

oizuku

Tema 6. Enc-
KTpHYHi 1 Ma-
THITHI I10JI B
KUBUX Opra-
Hi3max. Enek-
TPOMarHiTHI
XBUII.

13

13

5/6

6/5

13

0,4

0,2

1,6

10,8

13

0,4

1,6

11

9,4

0,4

0,2

0,8

Tema 7. Bioe-
JNEKTPUYIHI
MOTEHIIIAIH.
AtomHa }izu-
Ka 1 eJIEMEHTH
KBaHTOBO1
Gbi3uKH.

13

13

5/6

6/5

13

0,4

0,2

1,6

10,8

13

0,4

1,6

11

9,4

0,4

0,2

0,8

Tema 8. I'in-
pocraTuka i
rigpoauHami-
ka. biogizuka
CHCTEMH KPO-
BOOOITY.

13

13

13

0,4

0,2

1,6

10,8

13

0,4

1,6

11

9,4

0,4

0,2

0,8

Tema 9. On-
tuka. biogi-
3MKa 30DYy.

13

13

1/
0,5

6/
6,5

13

0,4

0,2

1,6

10,8

13

0.4

1,6

11

9,4

0,4

0,2

0,8

Tema 10. [is
¢iznunnX ¢a-
KTOpIiB Ha 0io0-
JIOT1YHI
00’€KTH.
DizuuHI OIS
JIFOTUHHL.
KonTposns
3MICTOBOTO
MOZYJIIO 2.

13

13

1/
0,5

6/
6,5

13

0,4

0,2

1,6

10,8

13

0,4

1,6

11

10,4

0,4

0,2

0,8

Pa3zom 3a 3mi-
CTOBHMM MO-
ayJaem 2

65

30

25

65

5/4

25/
27

30/
29

65

2,0

1,0

55

65

2,0

55

48

41
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AynuTopHa
KOHTPOJIbHA
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+/+/-
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10 | 60| -

55

135
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5. 3MmicT mporpaMu HABYAJIbHOI TUCIUILIIHA

3micmosuit modyns 1. Mexanika i mepmoounamika 6iono2iunux npoyecie

Tema 1. Icropis po3Butky 0iodizuku. MaremaTnuna diogizuka.

Monenb «Xuxak-XepTBay. MeTol 130KIiH. AHaI3 MOJETI «XHUXKaK-KEPTBa» 3a JOIMOMOTOK Me-
Toay 130KyiH. OcoOIMBOCTI MoIeOBaHHS (papMaKoKiHETUUHUX TporeciB. OgHokaMepHa (hapMaKoKiHe-
TUYHA MOJelb. PapMaKoKiHETHYHA MOJIETh 3 MMiJl Kameporo. MHorokamepHi (papMakOKiHETHYHI MOJIEII.
Mosenb HerepepBHOTO BBEICHHS Mpernapary.

Tema 2. ®iznuni MmeToan anaizy. CieKTpOCKONIYHI MeTOAH aHAJI3Y.

CnekrpanpHuii aHami3. CriekTpockoris y BUAUMIN 1 ynbTpadioneroBiii odnacti. [HdpadepBona
cnekTpockornis. CIeKTpocKomiss KOMOIHAIHHOTO PO3CisiHHS CBiTIa. CIIEKTPOCKOIIS SepPHOTO MarHiTHOTO
pe3oHaHcy. Mac-cniekTpockomnisi. PeHTreHocTpykTypHUi aHani3. Mikpockomiyauii anami3. [lonspumerpisi.
Tepmiunuii ananis. Pedpakromerpis. Xpomarorpadis.

Tema 3. Biogizuka m’s130B0ro ckopoyeHHsi. OCHOBH TepMOJIMHAMIKH.

bynoBa m’si30Boro BojiokHa. CkopodeHHs M’si3y. [IOTYXHICTh 1 HMIBHAKICTH CKOPOYECHHS M’S3y.
Mexaniuni konuBaHHs. [IpyxHi xBuii. 3Byk. OCHOBH MOJEKYJISIpHO-KiHETHYHOI Teopii ra3iB. OcHOBHI
NOHATTA TepMoauHamiku. [lepmii 3akoH Tepmonunamiku. [pyruii 3akoH TepmoauHamiku. TepmonuHa-
Mi4HI moTeHIiam. [neanpHi Ta peanpHi ra3u. @azosi nepexoau. SBumia nmepeHocy.
Tema 4. Tepmoaunamika 0iosioriynux npouecis. MoJsexkyJsipaa o6iogisuka. Boaa.

Oco6mmBocTi 6i0JIOTTYHUX 00’ €KTIB K TEPMOJMHAMIYHUX cucTeM. [lepmiuii 3aKoH TepMoanHaMi-
KM B XiMmii 1 6ionorii. Jpyruii 3akoH TepMOJAUHAMIKH ISl BITKPUTUX CHCTEM. 3MiHA CTaHJIAPTHOI BUIHHOI
eHeprii. XiMiuyHUX 1 eleKTpoximMiuHuil noreHmiany. IBuAKICTh 3pocTaHHs HTPOMil 1 AucUnaTuBHa (QyH-
kuis. Cropspkeni npouecu. [lomoxkenHs miHilHOT HepiBHOBaXHOI TepMmoauHamiku. PiBHsaHs OnH3arepa.
Kpurepii qocsrHeHHsI 1 CTIHKOCTI CTalllOHapHUX cTaHiB. Buau B3aemoniii B MakpoMosiekyinax. CTpykTypa
Bo/H 1 rimpodob6Hi B3aemoii. CTpykTypa 1 BnacTuBocTi 6iononimepiB. Ctpykrypa OinkiB. Ilepexonu crmi-
panb-kiryook. @epMeHTHUH KaTaui3. biodiznka HyKJICTHOBUX KHCIIOT.
Tema 5. SIBnma nepenocy. Tpancnopt pe4oBuH Kpi3b 0ios10oriuni MmemOpanm.

SBuma nepenocy. Ctpykrypa memOpan. da3oBi nepexoau y MemOpanax. [lacuBnuil Tpancnopt
HelTpanbHUX 4acTuHOK. [lacuBHuil Tpancnopt ioHiB. PiBHsHHsA HepHcra. PiBHoBara /lonnana. loHHMit
TpaHCNOPT Kpi3b KaHaiu. [lacuBHUI TpaHCIIOPT PEUOBMH 3a JOIMOMOrOK NEPEHOCHHKIB. [HIyKoBaHUI
10HHUH TpaHCIIOPT. AKTUBHUHN TpaHCIIOPT. BTOpMHHO-aKTUBHUNA TPaHCHIOPT.

3micmosuit mooyns 2. Ocnosu npukiaonoi dioghizuxku

Tema 6. EnexTpu4Hi i MarniTHi moJisi B skuBHMX oprasizmax. EjiekTpoMarniTai XxBuJIi.

Enextpocraruka. [lpoBiqHuky B enextpuuHoMy noumi. EHepris enextpuyHoro noss. JlienexkTpuku
B enekTpuuHoMy noii. IlocTiiHuil enekTpuuHuil cTpyM. MarHiToctatnka. MarHiTHI BIacTHUBOCTI TiJl.
EnexrpomarniTHa iHAyKUid. 3MIHHUNA cTpyM. EnextpomarniTHi konuBaHHs. PiBHsHHS MakcBena. Enekt-
pPOMAarHiTHiI XBUJI.
Tema 7. BioesiekTpuuHi noTeHniaJn. AToMHa (i3UKa i eJileMeHTH KBAaHTOBOI (Pi3UKH.

[Totentian crokoro. [lorenmian nii. [lonpaznenHs MeMOpaHu eIEeKTPUYHUM CTpyMOM. Po3moBcio-
JOKEHHS 30yJKEHHS 110 HepBOBOMY BOJIOKHY. LIIBUAKICTH MpOBEIEHHS HEPBOBOTO IMITYJIbCY. S/IepHi pea-
kuii. PagioaktuBHicTh. Potoedext. KopmyckynsipHi BIacTUBOCTI CBiT/Ia. XBUJIbOBI BIACTUBOCTI YacTH-
HOK. CriBBIJHOLIEHHS] HeBU3HaueHocTel. XBuiaboBa ¢QyHkuis. PiBusHus lpeninrepa. KBanTosi uncna.
[punnun Iayni. PenTreniBcbke BUIPOMiHIOBaHHS. B3aeMois 10HI3yI04OTO BUIIPOMIHIOBaHHS 3 PEUOBU-
HOIO.

Tema 8. I'inpocTraTuka i rizponnnamika. biogizuka cucremn KpoBoooiry.

bynosa pinun. I'igpocraTtuka i rigpoannamika. [ToBepxHesi sBuia. Peonoriuni i reMoguHaMivHi
BracTuBOCTI KpoBi. [IIBuakicTs ocimanus eputporutiB. Moaens ®@panka. [lynscoBa xBuist. [lepenoc pe-
YOBUH Y KaluUIIpHIA Mepexi.
Tema 9. Ontuka. biogizuka 30py.

['eomerpuuna ontuka. [ntepdepentis cpitia. Audpaxuis ceitia. Aucnepceis cBitia. [Tornuuanus
citna. Poscissaus ceitina. [lonspusaris ceitia. TemmoBe BunpoMinioBanHs. ONTHYHA CHCTEMa OKa JIFO H-
HU. MoJeKyIspHuil MEXaHi3M 30py.
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Tema 10. [lis ¢pisuunux paxkropiB Ha Gio0oriuHi 00’ €KTH.

i eneKTpUYHOTO CTPYyMy Ha KMBUW OpraHizM. MexaHi3M O10JIOT19HOI i €JIeKTpOMAarHiTHUX
XBHJIb Pa/Iio4acTOTHOIO Jliana3oHy. ENeKTpoHHI nepexonu B aToMax i MoJjekyiax. [lisi BUTpOMiHIOBaHHS
ONTUYHOTO Jiana3oHy Ha OiojoriuHi o0’ektu. [lis ynbrpadioseToBoro BUIMPOMIHIOBaHHS Ha 01070Ti4YHI
MoJekyau. Teopis mimeni. OnTHYHE BUMPOMIHIOBAHHS Y MEIUIMHI. /{031 10HI3yI0UOr0 BUIIPOMIHIOBAH-
Hs. [[is 10HI3yr0YOr0 BUIIPOMIHIOBaHHS Ha opraHi3M. KiibKicHa OIiHKa paaiononmKkopkeHb. Moaudikaris
paniobionoriyHuX eeKTiB.
Tema 11. Baacui ¢pi3uuHi moJist JJIIOAMHA.

EnextpuuHni i maruiTHi nois moauHu. Pi3UMyHI OCHOBH eleKTpokapaiorpadii. Temmose Bunpomi-
HIOBaHHS. BloJIrOMiHECLIEHITIA.
IlincymkoBuii MOAYJILHUIH KOHTPOJIb

6. Temu JerKuii

O0csr y rommHax
No Jlenna ¢popma 3aouna ¢popma
3/ Ha3sga temn 3p.10m./ 5p.6Mm., 4p.6m.men, 4p.6.M. 1BO,
4p.10m. | 3p.10Mm. 4p.10Mm., PP 4p.5.M. 1BO
Mejl 4p.5m.a3. P-SM.MELA3. a3
1. IcTopis 'PO3BUTKY Oiodizuku. Marema- 1 1 04 04 04
THYHA 010di3HKa.
2. CD.131/1.qH1 METO/M aHAi3y. Crnektpocko- 1 1 04 04 04
Ii4YHI METOAM aHAII3Y.
3. | biodizuka m SI30BOTO CKOPOUEHHSL. Oc- 1 1 04 04 04
HOBH TEPMOJIMHAMIKH.
4. TepMO,I[I/IHaMlKa. 619n0r1qHHx IIPOLIECIB. 1 1 04 04 04
Moutekysipaa 6iodizuka. Bona.
S. HB'I/IH_Ia. nepeHocy. Tpancnopt pedoBUH 1 1 04 04 04
Kpi3b 010JI0T1YHI MEMOpaHHU.
6. EneKTPHqu I MarHiTHi TONS B JKMBHX 1 1 04 04 04
opranizmax. EnekrpoMarHiTHi XBUIIi.
7. EIOGJ'I‘CKTpI/Iqu MOTEHLIAIH. ATOMHa oi1- 1 1 04 04 04
3MKa 1 €JIEMEHTH KBaHTOBOI (i3UKH.
8. I'inpocTtaTuka 1 T1/IpOJHAMIKA. biogi- 1 1 04 04 04
3MKa CUCTEMHU KPOBOOOITy.
9. Ornruka. biodizuka 30py. 1 1 04 04 04
10. ]_—[I}’I @131@{314)( (I')aKTOplB Ha O10JIOT1YHI 1 1 04 04 04
00’ extr. Di3UUHI OIS JTFOAUHU.
Ycboro roquH 10 10 4 4 4
7. Temu ceMiHApPCHKHX 3aHATH
OOcsr y ronmHax
Ne Jenna gopma 3aouna ¢opma
3/ Ha3spa Temn 3p.10m./ 5p.6m., 4p.6m.me | 4p.6.m. aBo,
4p.10Mm. 3p.10m. 4p.10m., a, 4p.5.m. ABO
MeJ 4p.Sm.n3. [dp.Sm.men.a3 a3
1 2 3 4 5 6 7
1. | Xpomatorpadis. 1 1 0,2 - 0,2
2. Tepmiuauii anamis. 1 1 0,2 - 0,2
3. | Mikpockormis. Komopumerpis. 1 1 0,2 - 0,2
4. | Pedpakromerpis. 1 1 0,2 - 0,2
5. | Honapumerpis. 1 1 0,2 - 0,2
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1 2 3 4 5 6 7
6. CHGKTPE)CKOHI;I Y BHIMMId, yibTpadi- 1 1 0.2 i 02
0JIETOBII 00JacTI.
7. qumpocxonm y iH(ppadepBoHil 00a- 1 1 02 i 02
CTi.
8. (;HeKTpogxonlﬁ KOMOIHaIifHOTO pPO3- 1 1 02 i 02
CISIHHS CBITJIA.
9. Mac-CreKTpOCKOMisl. 1 1 0,2 - 0,2
10. | Cnmektpockomis SASPHOTO MarHiTHOTO
pE30HaHCY. PentrenoctpykrypHuit 1 1 0,2 - 0,2
aHai3.
Ycboro ronmx 10 10 2 - 2
8. TeMH NpaAKTUYHHUX 3aHATh
O0csr y rommHax
No Jlenna ¢popma 3aouna ¢popma
3/m Hasea Temu 3p.10m./ Sp-6m., 4p.6Mm. men, 4p.6.M. 11BO,
4p.10m. | 3p.10m. 4p.10Mm.,
4p.Sm.men.n3 | 4p.5.M. aBo 13
Mef 4p.5m.a3.
1. | Enementn OiomexaHiku. KonuBayibHi
MpoIecH B XHUBHUX opraHizmax. bioaky- 6 5/6 16 16 08
CTHKA.
2. Moaen}pBaHHa q)apMé‘lKOKlHeTI/I‘{HI/IX 6 5/6 16 16 08
MIPOLIECIB B KUBUX OpraHizMax.
3. Ineanbamit 1 peanpHUil rasz. Posmomin
MOJIEKYJI 110 IIBHIKOCTSX y TOJIi CHJIN 5 5/6 16 16 08
TSOKIHHSA. MONEKYISIpHO-KIHETHYHA Te- ’ ’ ’
opisi.
4. | [loTyXHICTh 1 HIBUJAKICTh CKOPOYEHHS
M SI31B. OCHoiagl TOHATTA TEPMOIMHA- 5 5/6 16 16 08
Miku. [leprmuii 1 qpyruii 3aKoHU TEPMO-
JUHAMIKH.
5. TepmonunamiuHi moteHmianu. EHTpo-
mist. CTpykTypHa OpraHizartis. Makpo- 6 5/6 16 16 08
Molekysl. B3aemonis B MakpoMoIeKy-
JIax.
6. | Temmomposignicte. B’s3kicte. dudy-
314 BJ'I&CTI/IBOC"EI .610J'IOFIIIHI‘/JIX MEM- 6 5/6 16 16 08
Opan. IlacuBHMIi 1 aKTUBHUU TpaHC-
TIOPT.
7. | Enextpocratuka. EnekTpuuHuii cTpym.
Pyx 4acTHHOK B €JEKTPpUIHOMY 1 Mar- 6 5/6 16 16 0,8
HITHOMY MOJISIX.
8. | Ilorenmian cnokor. Ilorenmian mii.
POSHOBCIOJI)KeHI-VI HEPBOBOTO  IMIIyJTb- 5 5 16 16 08
cy. Eneprernuni piBHI aTOMiB 1 MoJe-
KYJI.
9. | ®i3uuni OCHOBH PyXy piiyH. OcHoBH 6 5 16 16 08
T'eMO PEOJIOTi1 1 FeMOIMHAMIKH.
10. | B3aemogqis cBiTia 3 pedoBHHOIO. Tem-
JIOBE€ BHIPOMIHIOBaHHS TuI. OnThyHa
cuUcTeMa OKa JIIOJUHHU. MOJeKyIspHUI 6 5 16 16 0,8
MexaHi3M 30py. bioyoriuna mis enekt-
pPOMArHiTHUX XBHJb. PaioaKTUBHICTS.
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JlozumeTpis.

Y ceboro roama 60 50/57 16 16 8

9. Temmu JabopaTopHHUX 3aHATH

JlaboparopHuii IPaKTHUKYM HE Tiepe0aueHo poOoYrM HAaBYAILHUM TIJIAHOM.

10. Camocriiina po6ora

O0csar y ronmaax
No Jenna ¢popma 3aouna ¢popma
3/ Hasga Temu 3p10m/ | Spbm., [, 4p.6.m. 1180,
4p.10m. | 3p.10m. | dp.10m., | . péMMB;MeI" 4p.5.M. 1B0
Mejl 4p.5m.a3. P-SMMEAAS a3
1. Matemarnuna 6io¢i3uka. 6 7/6 118 12 7
2. d)13n‘qH1‘ METO/IM  aHATIi3Y. Crnekrpo- 5 216 118 12 2
CKOMIYHI METO/IU aHaIIi3Yy.
3. biodpizuka ™ SI30BOTO  CKOPOUCHHSL. 5 216 118 12 2
OCHOBH TEPMOJUHAMIKH.
4, TepMO)JHHaM1Ka 61(‘)J101‘“1‘{HI/IX pore- 6 216 118 12 7
ciB. MounekynspHa 6iodizuka. Bona.
5. HB‘Hma'nepe'Hoc'y. Tpancnopt pedoBuH 5 216 118 12 7
Kpi3b 010JI0T14HI MEMOpaHHU.
6. EJIGKTPI/I‘-IHI | MarHiTHi OIS B KUBHX 5 6/5 108 1 8
oprasizmax. EjekTpomMarHiTHi XBHIIL.
7. Bl'oeneK'Tqum MOTEHUIAH. ATOMHa 5 6/5 108 1 8
¢bi3uKa 1 eeMeHTH KBaHTOBOI (Di3UKH.
8. I'iapocraTuka 1 T1/IpO/MHAMIKA. biogi- 5 6 108 11 8
3MKa CHCTEMHU KPOBOOOITY.
9. OnTtuka. biodizuka 3o0py. 5 6/6,5 10,8 11 8
10. | His ¢iznyanx ¢akTopiB Ha OGiojorivHi
00’extu. Bracui (i3uyni mois iroau- 5 6/6,5 10,8 11 9
HU.
Ycboro ronnH 55 65/59 113 55 76

3aBaHHs AJ151 CAMOCTIHHOI po00TH
Y smicmosnomy mooyni 1.

1. 3aBganHs Ha OOYMCITIOBAHHS KOHCTAHT €JIMIHAIl, TIEpioly HAIlIBBUBEHHHSI Mpenapary, mo4aTko-
BY KOHIIEHTpAIlil0, MAKCUMAaJIbHY KOHIIEHTPAIII0 IpenapaTy B Tl JIFOAUHH.

2. 3aBHaHHS Ha BU3HAYEHHS MaKCUMAaJbHOI IMBUIKOCTI CKOPOYEHHS M’5i3a, poOOTY, TpPOBEIEHY
M’SI30M, TETUIONPOAYKIIIO M 5133, 3arajbHy MOTYXHICTh M’s3a.

3. 3aBgaHHA HAa 3HAXO/DKCHHS BHYTPINIHBOI €HEprii, eHTambmii, moTeHmiary [i0ca, moTeHmiamy
I'enbMromsIia, €HTpOIIi.

4. 3aBiaHHS Ha OOYMCIIOBAaHHA OCMOTHYHOI €JIEKTPUYHOT pOOOTH, 3MIHH €JIEKTPOXIMIYHOTO MOTEH-
[iaJly MpH TPAHCIIOPTI 10HIB Kpi3b MEMOpaHy KIIITHHH, €PEKTUBHICTh CHPSKEHHS MPOIECiB, 3MIHU Tep-
MOJIMHAMIYHUX MOTEHLIATIB Y KIITHHI.

5. 3aBaaHHs Ha PO3pPaxXyHOK POOOTH HATpil-KaJdi€eBUX HACOCIB, KOE(IILIEHTIB PO3MOALTY PEUOBUHH,
koediuieHTy nudys3ii, BUIbHOI eHeprii ['ibca, pi3HHUILII MOTEHI[ia/liB HA MeMOpaHi, KOHIIEHTpallli 10HIB Bce-
pENuHi 1 30BHI KIITHHH.

Y smicmosrnomy mooyni 2.
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6. 3aBgaHHs Ha OOYMCITFOBAHHSI IIBUIAKOCTI T€Uil KPOBI B PI3HUX JIISHKAX CUCTEMH KpOBOOOIry, Tij-
paBiiyHOTrO oOmnopy mnepudepiiiHol YaCTMHH CHCTEMH KpOBOOOIrY, IIBHUAKOCTI OCITaHHSA EPUTPOLMTIB,
IIBUKOCTI PO3MOBCIOKEHHS MTYJIHCOBOI XBHUJII.

7. 3aBaaHHs Ha BU3HAUYEHHS MOTEHIIATy CHOKOIO, TOTEHIIay i, TeMIepaTypH KJIITHHH, CTallol 10-
B)KMHU HEPBOBOT'O BOJIOKHA, IIBUIKOCTI IPOBEICHHS HEPBOBOT'O IMITYJIbCY.

8. 3aBmaHHs Ha OOYMCIICHHS PO3IUTIOBAIBLHOI 3/1aTHOCTI JIFOJCHKOTO OKa, ONTHYHOI CHJIM OKYJIAPIB
Ta 1HIIUX ONTUYHUX MPUIIA/IIB.

9. 3aBaaHHs Ha 3HAXO/DKEHHS CTaJOi PAaTiOaKTUBHOCTI PO3Mady, Ne(EeKTy MacH Ta eHeprii 3B’s3Ky,
Mexi1 cepii banbmepa atoMmy BoHIO, Koedilli€eHTa IMOTJIMHAHHS PEHTTeHIBCHKOT'O BUITPOMIHIOBAHHSI, TIOTE-
HITialy 10Hi3allii aToMy, TOBXKUHH XBUJI1 e bpoiis.

10. 3aBmanHs Ha PO3PAaXyHOK XapaKTEPHUCTHK, [TOB’S3aHUX 3 MOTJMHAHHSAM PEHTTEHIBCHKOTO BHITPOMi-
HIOBaHHS PI3HUMH TKaHMHAMU OPraHi3My JIIOAWHU, TTUOMHU MPOHUKHEHHS €JIEKTPOMArHiTHOTO BUIIPOMi-
HIOBaHHS B TKAaHMHU, €HEPTii KBAHTIB BUIPOMIHIOBAHHS B PI3HUX J[ialla30HaX EIEKTPOMATrHITHUX XBHJIb.

11. 3aBnanns Ha MOOYIOBY OJIOK-CXEM MPHIIAAIB, IKi BAKOPUCTOBYIOTHCS B (DI3MUHMX METOAAX aHaNi-

3y JKapChbKUX 3aCO0iB.

11. InauBinyanabHi 3aBIaHHsA
[anuBigyanbHi 3aBOaHHS HE epen0adeHi poOOYrM HAaBYAIHHUM TUIAHOM.

12. KpuTtepii Ta nopsiioK oliHIOBaHHS Pe3y/JIbTATIB HABYAHHS

OuiHroBaHHA 3HaHb 3/7100yBadiB BHUIOi OCBITH 3 HaBYaJIbHOI AucuuIuniau «biodisuka, ¢izndHi
METOJIU aHami3y» 31iHcHIOeThCS 32 100-6a10BO0 MIKAION0, SIKa MEPEBOIUTHCS BiIMOBIAHO Y HAIIOHATb-
HY IIKay («BIIMIHHO», «I00pe», «3aJ0BUILHO», «HE3a0BIILHOY») Ta MIKATy €BPONEHWCHKOT KPEAUTHO-
tpancdepnoi cucremu (EKTC — A, B, C, /I, E, FX, F). [lincymkoBa oliHKa 3 AUCHUIIIIHA BUCTABIISAETh-
Csl Ha OCHOBI OIIIHOK 32 MOTOYHHUN KOHTPOJIb 1 OI[IHKH, OTPUMAHO] ITiJ] Yac MiJCYMKOBOTO MOIYJIBHOTO
KOHTPOJIIO.

Ilomounuii KoHmpoas TPOBOJAUTHCS HA KOKHOMY MPAKTUYHOMY/CEMiHApChKOMY 3aHSTTI Ta 3a
pe3yibTaTaMi BUKOHAHHS 3aBJaHb caMOCTiHOi poOotu. BiH mepenbadae oLiHIOBaHHS TEOPETHUUHOL
MITOTOBKH 3/100yBayiB BUIIIOiI OCBITH 13 3a3HAYE€HOI TeMHU (y TOMY YMCIIi, CAMOCTIHHO OINpaIrbOBaHOTO
Mmarepiaiy) mija 4ac poOOTH Ha CEMIHApChKUX Ta MPAKTUYHUX 3aHATTSAX. OKpIM TOro, MOTOYHUN KOHT-
poJib epeadayvae OIiHIOBaHHS KOHTPOJIBHUX POOIT 3 TBOX 3MICTOBUX MOJIYJIIB.

3a KOXHE MpakTUYHE 1 CeMiHApChKe 3aHATTS 3700yBay BUILOI OCBITH MOXe oTpuMmatu 2,4 OGanu
(miriMyM 1,5 6amm).

Kpumepii oyinroeanns npakmuunux 3auams.

2,4 6anu — 3100yBayv BUIIOI OCBITH MPAaBUIIBHO, YiTKO, JIOTIYHO 1 IIOBHO BiJIOBIIa€ HA BCi CTaH/a-
PTHU30BaH1 MUTaHHA MOTOYHOI TE€MH, BKJIIOYHO 3 MUTAHHIMHU JIEKIIHHOrO Kypcy i1 caMoCTiiHOI poOOTH.
TicHO MOB’sI3y€e TEOPI0 3 MPAKTUKOIO 1 IPABUIBHO PO3B’SI3y€ 3a/ladl BUILOTO PIBHS CKJIATHOCTI 3 (paxo-
BUM 3MICTOM.

2,1 Ganu — 3100yBay4 BUIIOI OCBITH MPABHUIIBHO 1 TIO CYTi BiJIMOBi/Ia€ Ha CTAaHAAPTU30BaHI TUTAHHS
HOTOYHOI TeMH, JIEKIIHHOTr0 Kypcy Ta caMOCTiitHOT po6oTH. [IpaBHiIbHO BUKOPUCTOBYE TEOPETHYHI 3HAH-
HS TIpY BUPILIEHH] MPaKTUYHUX 3aBAaHb. BMie BUpIIIYBaTH JIETKI Ta CEPEIHBOI CKIAAHOCTI 3a1au4i 3 da-
XOBUM 3MICTOM.

1,8 6anm — 3700yBay BUIIOi OCBITH HEIOBHO, 32 JOTIOMOTOIO JIOJATKOBUX ITUTAaHb Bi/IMOBITaE Ha
CTaHJApTU30BaHI MUTAaHHS MOTOYHOI TE€MH, JIEKLIHHOro Kypcy 1 camocTiiiHoi pobotn. He mMoxe camo-
CTIIiHO MO0y TyBaTH YiTKY, JIOT1YHY BiAMoBiak. [1ig yac BiAnoBiAl Ta AEMOHCTpallii MPaKTUYHUX HABUYOK
3100yBay BUILOI OCBITH POOUTH TOMMUJIKH 1 BUPILIYE JIUIIE HAMIEri 3a1a4i.

1,5 Ganm — 3100yBay BUIOI OCBITH YaCTKOBO 3HA€ MaTepiall MOTOYHOI TEMHU, HE MOXKe OOy yBa-
TH JIOT14HY BiJIIOBi/Ib, HE BIJMIOBia€ HA JOJATKOBI 3anmuTanHs. [1ig yac BiIMOBiAl Ta IeMOHCTpAIlil Ipak-
TUYHUX HAaBUYOK POOUTH TIOMUIIKH.

0 GaniB — 3100yBau BUIIOI OCBITH HE 3Ha€ MaTepialy IOTOYHOI TeMH, HE MOKe MO0y TyBaTH JIOTi-
YHY BIATIOBib, HE BIJIMOBIJIa€ HAa MOCTABIICHI 3alUTaHHs, 30BCIM HE po3yMie 3MicTy Marepiany. [lig gac
BIJIMOBI/Ii Ta AEMOHCTpALlii IPAKTUYHUX HABUYOK POOUTH 3HAUHI, TPYOl MOMUIIKH.

[TizcymMKoBHIA MOJTyTEHHI KOHTPOJb TPOBOJHUTHCS 3 METOI BH3HAYEHHS CTAaHY YCIIITHOCTI 3/10-
OyBauiB BHUIIOI OCBITH 3a MEPiOJ TEOPETHYHOro HaByaHHA. [liICYMKOBUI MOIYJIbHHI KOHTPOJb 3HAHb
3100yBadiB BUIIOI OCBITH 31MCHIOETHCS Yepe3 MPOBEICHHS ayIMTOPHOTO MUCHbMOBOTO TecTyBaHHA. Ko-
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JKEH O171€T MICTUTB 9 TECTIB 3 TEOPETUYHOT YaCTUHH Ta | TECT — MPAKTUYHOT YaCTHHH. BiMOBITHO KOXKHA
MpaBUJIbHA BIIMOBIIH HA KOXKEH 3 TECTIB TECOPETUYHOI YACTUHU Ta HA TECTOBE 3aBJaHHS MPAKTUYHOI Yac-
THUHHU OIIHIOETHCS Y 4 Oanu.

[TincymMKOBHIT MOIYJIBHUNA KOHTPOJIb MAKCUMAJIbHO OIIHIOEThCS Y 40 OaniB 3a yCHIIIHY TEOpPETH-
YHY IiJJrOTOBKY Ta 3a 3aCBOE€HHS MPAKTUYHUX HABUYOK Ta BMiHb 1 BBAXKAETHCS 3apaxOBaHUM, SIKIIO 370-
OyBau BUIIOT OCBITH HaOpaB He MeHIIe 24 GatiB.

Maxkcumanvha xinvkicms 6anis, Ky MOXe HaOpaTH 3100yBay BUIIIOT OCBITH 33 MOTOYHY HaBYAIb-
HY JISITIBHICTD JJIS JOIMYCKY JI0 MiJCYMKOBOTO MOJAYJIBHOTO KOHTPOJIO cTaHOBUTH 60 OamniB. Minivmarena
KinbKicmob 6anie, SKy MOBHHEH HaOpaTu 31100yBay BHINOI OCBITH 3a IMOTOYHY HaBUYAJIbHY AISUIBHICTH JJIS
JIOITYCKY JI0 €K3aMEHY CTaHOBUTH 36 OaiB.

[HauBigyanbpHa camocTiiiHa poOoTa 3100yBadiB BHINOI OCBITH OIIIHIOETHCS ITi/1 9aC MOTOYHOTO KO-
HTPOJIFO TEMHU Ha BIATOBITHOMY 3aHSTTI OIIIHKOK) «3apaxOBaHOY, «HE3apaxoBaHO» mpu ymMoBi 60% mpa-
BUWJIBHO PO3B’S3aHUX 3aBJ/IaHb.

Cywma 0OainiB, HAKONMYEHHUX 3/100yBaueM BHUIIIOI OCBITH 32 BUKOHAHHS BCIX BUIB IOTOYHHUX HaB-
YabHUX 3aBJaHb (POOIT) HA MPAKTUYHUX (CEMIHAPCHKHX) 3aHATTAX Ta HA MiJACYMKOBOMY MOIYJIHHOMY
KOHTPOJIi, CBIAYUTH MIPO CMYNIHb 080A00IHHA HUM HPOSPAMOI0 HABYANbHOI OUCYUNIIHU HA KOHKPETHOMY
etamni i BuB4eHHs. [IpoTsrom cemectpy 3100yBadi BUIIOi OCBITH MOXYTh Habpatu Bix 0 o 100 Gais,
IO NMEePEBOATHCA Y HAllIOHANBHY LKAy oliHioBaHHA 1 BianoBigHo y mkany €KTC. KinpkicTs 6aniB Bi-

JIMOBIJa€ IEBHOMY PiBHIO 3aCBOEHHSI HABYAJIBHOI JIUCITUTITIHU:
3HaHHA 3/100yBaviB BUIIIOI OCBITH OI[IHIOIOTHCS 32 TAKUMH KPUTEPISIM:

. Omninka Ouinka 3a HAIOHAJBbHOIO IIKAJI0I0
Cyma 0aniB - -
ECTS OLIIHKA 3aJIIK
90-100 A BigMiaaO
82-89 B
Hobpe
74-81 C 3apaxoBaHO
64-73 D )
3a10B1JILHO
60-63 E
35-59 FX .
He3anoBuirHO He 3apaxoBano
1-34 F

®  «BiOMIHHO» — 3100yBay BUIIOI OCBITH TBEPJO 3aCBOIB TEOPETUUHUN MaTepiall, IITMOOKO 1 BCe-
014HO 3Ha€ 3MICT HAaBYAIbHOI JUCLUIUIIHU, OCHOBHI MTOJIOKEHHSI HAYKOBHX HEPIIOKEPENT Ta PEKOMEH10-
BAHOI JIiTepaTypH, JIOTTYHO MUCIHUTD 1 Oy/y€ BiAMNOBiAb, BUIbHO BUKOPUCTOBY€E HAOyTI TEOPETHYHI 3HAHHS
IpY aHaJli31 MPaKTUYHOTO MaTepiady, BUCIOBIIOE CBOE CTAHOBIIEHHS IO TUX UM IHIIMX MPOOJIeM, 1eMOHC-
TPY€ BUCOKHUI PIBEHb 3aCBOEHHS PAKTUYHUX HAaBUYOK;

® «0obpey» — 3100yBay BUIIIOT OCBITH JI0OpE 3aCBOIB TEOPETHUYHMI MaTepiaj, BOJOJII€ OCHOBHU-
MH acHeKTaMM 3 MEepUIOJPKEpesl Ta PEeKOMEHJI0OBaHOI JIITEpaTypH, apryMEHTOBAaHO BHKJIA/Ja€ HOTo; Mae
NPaKTUYHI HABUYKH, BUCIJIOBIIIOE CBOI MIPKYBaHHS 3 MIPUBOY TUX UM 1HIIUX MPOOIIEM, ajle IPUIYCKAETb-
Csl IEBHUX HETOYHOCTEH 1 MOMMJIIOK Y JIOTill BUKJIQAY TEOPETUYHOTO 3MICTy ab0 MpH aHali31 IPaKTUYHO-
TO;

®  «3a006inbHO» — 37100yBay BUILOT OCBITH B OCHOBHOMY ONaHyBaB TE€OPETUYHI 3HAHHS HaBYAJIb-
HOI TUCHMIUTIHM, OPIEHTYETHCS B MEPIIOKEpPENIax Ta PeKOMEHA0BaHii JiTeparypi, aje HeNepeKOHINBO
BIJIMIOBi/Ia€, TUTyTa€ TOHSTTS, HOAATKOBI MUTAHHS BUKIMKAIOTH HEBIIEBHEHICTh a00 BIJICYTHICTH CTAa01Ib-
HUX 3HaHb; BIIMOBIJAIOYHM HA 3aMUTaHHS MPAKTUYHOTO XapaKTepy, BUSBISE HETOYHOCTI Y 3HAHHSX, HE
BMI€ OIIHIOBATH (DaKTH Ta SBUIIA, ITOB’A3yBaTH iX 13 MaOyTHHOIO MISITHHICTIO;

®  (He3a008i1bHOY — 37100yBa4 BUIIOI OCBITH HE OMAaHyBaB HAaBYAJIBHHI MaTepiai AUCIHUILIIHH,
HE 3Ha€ HAayKOBHX (haKTiB, BU3HAUEHb, Mali’ke HE OPIEHTYEThCS B MEPILODKEpesiaX Ta PEKOMEHI0BaHiH

JiTeparypi; BiICyTHE HAYKOBE MUCJICHHS, IPAKTHYHI HABUYKU HE C(POPMOBAHI.
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13.®opmu noTouHOro Ta MiACYMKOBOI0 KOHTPOJIIO YCHIIIHOCTi HABYAHHS
[ToTounuit KOHTPOJIb (€K3aMEH — OIlIHKA) 31HICHIOETHCS HA OCHOBI KOHTPOJIIO TEOPETUUHUX

3HaHb, BMiHb Ta HABUYOK, BKJIIOYA€ TaKi (POPMHU KOHTPOIIIO TEOPETUYHHX 3HAHb, BMiHb T4 HABUYOK: YCHE
onuTyBaHHS ((hpOHTANIbHE, IHUBITyaTbHE, KOMOIHOBAHE); MPAaKTUYHA MepeBipka chOpMOBaHHX TTpode-
CIIiHMX BMiHb; TECTOBUI KOHTPOJIb (BIAKPUTI Ta 3aKPHUTI TECTOBI 3aBJAaHH).

CamocriitHa po6oTa 3100yBayiB BHIIOi OCBITH OI[IHIOETHCS HA MPAKTUYHUX 3aHATTSX 1 € CKIIa0-
BOIO MiICyMKOBOI OLIIHKH 3/100yBava BUIOi OcBiTH. [y 3a04HOi (hopMH HaBYaHHS TPOBOIUTHCS AyAH-
TOpHA KOHTPOJIbHA poboTa. [lincyMKOBUIT MOy IBHUI KOHTPOJIIO MA€ CBOIM 3aBJaHHSM 3 SICYyBaTH PiBEHb
3aCBOEHHS 37100yBayeM BHILOI OCBITH HABYAJIILHOTO MaTepiajly Micis 3aBepIICHHS BUBUCHHS HaBYAIbHOT

JUCLUHUIUTIHU. BiH MpOBOANTHCS y BUIIISIII Ay JUTOPHOTO MUCHMOBOTO TECTYBAaHHS.

14. MeToauuHe 3a0€e3MeYeHHA
Po6oua HaBuaigpHa IporpamMa IUCIUILTIHH.
[TigpyyHuK.
HapBuanpuuii mociOHUK.
KommiekT My IbTUMEIIHHUX MTPE3CHTALIIH JeKIIii.
OnopHHI KOHCTIEKT JICKIIN 3 TUCIMUILTIHH.
MeToaudHi peKoMeH Iallii Ta pO3pOOKH IS BUKJIa[ava.
Meroan4Hi MaTepiaiu Uik CaMOCTIHHOT pOOOTH CTY/ICHTIB.
MeToauvHI BKa3iBKH JI0 MPAKTHYHUX 3aHSATh JUISI CTYICHTIB.
. TecToBi Ta KOHTPOJILHI 3aBJAHHS JI0 TPAKTUYHUX 3aHSATD.
10 [TutaHHs Ta 3aBAAHHS JI0 MiJCYMKOBOTO KOHTPOJTIO.
11. KoMIUIeKT JUCTAHIIIHHOTO KYpCY 3 TUCIMILIIHH.

CoNoOA~WNE

15. PexomenoBaHa Jiiteparypa
OcHoBHa
1. bio¢izuka. Pi3uyHi MmeToau aHaiizy Ta merposorid / 3a pea. E.IJInukoscbkoro, B.O. Tumantoka.
- Binnnng, Hosa Kuwura, 2014.
Menanuna i 6ionoriuna ¢izuka/ 3a pen. O.B.Hanoro. — Binauis, Hosa Kuura, 2013.
3. Timaniok B.O., XusoroBa O.M. biodizuka: Hasy. mocib. myis ctyn. ¢dapmai. BUII. HaBY.
3aknafiB. — X.: Bua-so HOAY: 3omn0Ti cropinku, 2001.

N

JlomomizkHa

E€Emunk JI.O., Kmit .M. Meauuna 1 6ionoriuna ¢izuka: [linpyy.-JIssis: Csit, 2003.
Pemuszor A.H. MeaunuHckas u 6uonorndeckas ¢puzuka. — M.: Beicmr. mk., 2008.
Brnagumupos FO A., Pormynikun 1.1, Tloranenko A.4l., [ees JIL.U. buodusuka. — 1983.
biogizuka. [Tiapyunuk juis cryn. 6ioi., men. Ta ¢i3. By3i / 3a pea. [L.IKoctroka. K.: O6eperu, 2001.
Pemnzos A.H, Makcuna JI.I. COopHUK 3agay 1O MEAMIMHCKOW W OMOJIOTMYECKOW (QHU3UKE:
VYue6.mocobue. — M.: [lpoda., 2001.
CawmoiinoB B.O. Menununckas 6nodusuka. — JI.: U3a-so CII16: Cnen. Jlut, 2004.
7. Aranos P.T., Mukctotuu I'.B. Ocrposepxos I1.H1. JlaGopaTopHslii paKTHKYM 110 Qu3UKe. — M.:

Brrcm. mxk., 1982.
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16. Indopmamniiini pecypcu, y T.4. B Mepexi IHTepHer
1. Kagenpa ¢izuku. Pexxum nocryny: physics.nuph.edu.ua.
. biomioreka H®aVy: e-mail: library@nuph.edu.ua.
3. llenTp mucraHuiiHUX TexHoJoriii HaBuanHs HdaV. Pexum nocrymy: http://nuph.edu.ua/centr-
distancijjnih-tehnologijj-navcha/.
4. Penozuropuii BTMY. Pexxum noctymy: http://elib.vsmu.by/handle/123/228.

N
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