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Cropinka Kypcy Moodle 3aramsHa izuka

Inpopmanisa npo kypc

HaBuanbna gucrumuiina “@i3uka” €  CKIAJOBOI0  YaCTHHOIO
OCBITHBO-TIpO(eciiiHOI  mporpamMu  MATOTOBKM  OakajmaBpa 3
cnemianbHOCTI 162 “BioTexHoorii Ta 6i0iHXeHepis .

KopoTka anoranis kypcy

CydacHa Oiosorisi, sIK OJHa 3 TPUPOJHUYMUX HAYK, Y CBOEMY
PO3BUTKY IIMPOKO BUKOPUCTOBYE JIOCSTHEHHsI IHIIMX HAayK SK
¢izuka, maremaTnka, iHpopMmaTuka Ta iH. BuBuaroum ¢izudHi Ta
Gbi13uKO0-XIMIYHI MpOILIECH HAa MOJEKYJISIPHOMY DiBHI, MOXKHa Kpaiie
3pO3YMITH CYTHICTH 1 MeXaHi3MH (i310JIOTIYHUX TMPOIECIB Y
oprasizMi. ®i3UKO-XIMIUHI MPOIECH, IO BiIOYBAIOTHCS Ha PI3HUX
piBHSIX opraHizaiii 0i0JIOTIYHUX CHCTEM € OCHOBOIO (Pi3i0JIOTTYHUX
nporieciB. [liiroToBka BUCOKOKBaNiPikOBaHOTO crelianicTa-6iojora
MOBHHHA ONMHPATHCh Ha (yHmaMeHTanpHI 3HaHHSA 3 ¢isuku. be3
Gi3MYHUX 3HAaHb HEMOXJIMBE TJIHMOOKE pO3yMiHHA Oil0(di3uKH
IpOLEeCy IUXaHHS, pyXy KpOBI B CYIUHHIN cucTeMi, poOoTH cepli,

TPaHCMEMOpPaHHOMY  TPaHCIOPTYBAaHHIO,  €JEKTPOINPOBITHOCTI
KIITUH 1 TKaHWH, OCHOB  eJeKTpokapaiorpadii, MeTO.iB
€JICKTPONIKYBaHHS Ta iH.

Merta Ta nini kypcey Mera:

[Iporpama cmpsiMoBaHa Ha MIATOTOBKY (haxiBIiB, 3JaTHUX JO
3MIACHEHHS BHUPOOHMYO-TEXHOJOTIUHUX POOIT Ta KOMIUIEKCHOT'O
BUKOHAHHS MTPOCKTHO-TEXHOJIOTTYHUX PO3PaxyHKiB, IO TOB’sI3aHl 3
BUKOPUCTAHHSAM  OIOJOTiYHMX  areHTiB Ta  MPOAYKTIB  iX
SKUTTE TISUIHOCTI.

[TinroToBka 6akaiaBpiB 32 OCBITHROIO IPOTPAMOIO 32 CHEIIATbHICTIO
«bioTexHomorii Ta Oi0IH)XEHEpis» Mae KOMIUICKCHHUM, XapakTep 1
30pi€HTOBaHA Ha MIATOTOBKY (haxiBIiB 3 HAYKOBO-TOCIIIHUIBKOIL i
MPaKTUYHOI MiSUTBHOCTI Y HAYKOEMHHX Taly3sx O10TeXHOJOTil —
MOJICKYJISIpHiIA ~ OloTexHoJoTil, ~ NMPOMHUCIOBIH  Mikpobionorii,
IHKEHEepHIA EH3WMOJIOTii, HaHOOIOTEXHOJIOTIi, eK0O0IOTEeXHOJIOrI],
OTpAIIOBaHHS  OIOJIOTIYHUX  OCHOB  OIOTEXHOJIOTIH  HOBOTO
MOKOJIHHS, BUBYCHHS, KOHCTPYIOBaHHS, BIOCKOHQJICHHS 1
BUKOPUCTAHHS Y BUPOOHWYMX TpoIiecax 00’ €KTiB 0I0TEXHONIOTIi Ha
OCHOBI CydYacHMX MeToaiB Oiodizuku, Oioximii, MiKkpoOioJorii,
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TEHETHKHU, MOJCKYJSIpHOi 0i0Jiorii, TeHHOI, TeHOMHOI 1 KJIITUHHOL
IH)KeHepii, CHCTEeMHO1, CHHTeTUYHOT 1 iHpopMalliiHoi 6ionorii, ki, y
CBOIO Uepry, IPYHTYIOThCS Ha (QyHIZaMEHTANbHUX (IZUIHUX
mporecax 1 3aKOHOMIPHOCTSX Ta TmepeadadaroTh BUKOPHCTaHHS
cydacHUX (DI3UYHUX MPUIAJIB Ta METOMIB, HAIIPHUKIIAJI, ONITUYHOI Ta
€JIEKTPOHHOI MiKpocKomii, abcopOmiiiHOi Ta JFOMIHECIICHTHOL
CHeKTpockormii, X-  TPOMEHEBOro  BIUIMBY Ta  aHami3y,
yIbTPa3ByKOBUX  JIOCHIKEHb,  METOAY  MIYEHUX  aTOMIiB,

(OTOUYTIMBHUX CEHCOPIB Ta PEECTPATOPIB TOIIIO.

[Tporpama kypcy ¢i3uku Ui CTYIEHTIB O10J0TTYHOTO (PaKyJIbTeTy

nependavae TIMOpsA 3 BUKIQNAHHAM TPATUIIHHUX —KIACHYHUX

PO3/1JiB, BUBYCHHSI MaTepially, 110 CTOCYEThCS 010(i3UYHUX SIBUII

Ta TPOLECiB. Y MporpaMi BUKOPUCTOBYIOTHCS MPUKIAAH 3 010J10ri1,

Kl JIO3BOJIAIOTH CTYJAEHTaM TJIMOIIEe 3pO3yMITH CyTh SIBHUIIA,

MOKa3aTh poib (I3UKK Yy TOSCHEHHI OIOJIOTIYHMX TPOLECIB.

[Tpuxmanu, 3a3BUyail, NONAIOTECA B  KOHTEKCTI  MaTepiaiy

BIJIITOBIAHOTO PO3JILTY 3 OTJIsiAY Ha 0a30BY MiITOTOBKY CIIyXauyiB.

BuknananHs OCHOBHHMX (DI3MYHHMX 3aKOHIB OMNMPAETHCS HA
y3arajJbHEHHS E€KCIIEPUMEHTAJbHUX pPEe3yJbTaTiB 3 BIANOBIIHUM
BUKOPUCTAHHSAM MaTeMaTHuHoro amnapaTy. CTaBUTbCS 3a MeTy
MiJKPECITUTH POJIb EKCIEPUMEHTY Y HAayKOBHX JIOCIIIKECHHSX.
Jlexuiinuii Kypc mnepenbadae BHKOPHCTAHHS JIEMOHCTpALiIiHOTIO
EKCTIIEPUMEHTY Ta TEXHIYHUX 3aC001B HABYAHHS.

[Topsin 3 nekuwisMH, NporpaMmoro mnepeadadeHi TaKoX
nabopaTopHl 3aHATTHA, SIKI TMOBHUHHI CHPUATH OUIBII TJIMOOKOMY
3aCBOEHHIO CTYACHTaMHM TEOPETUYHUX 3HaHb, BUPOOJIEHHIO Y HHUX
NPaKTUIHUX HABUYOK.

i
[imi w#aByaHHSA: MATOTOBKA  (haxiBINB, 3JaTHHUX bie}

KOMITJIEKCHOTO BHKOHAHHS MPOEKTHO-TEXHOJIOTIYHMX PO3paxXyHKIiB

Ta 3A1HCHEHHS BHUPOOHUYO-TEXHOJIOTTYHUX POOIT, IO MOB’S3aHi 3

BUKOPUCTAHHSAM  OIOJOriYHMX  areHTiB Ta  MPOAYKTIB  iX

KUTTEAUTBHOCTI  TEOpeTHYHHMA  3MICT  TpeAMETHOI  00macTi.

@yHpaMeHTalbHI Ta NPUKIAAHI HAYKOBI OCHOBU IPOMHCIOBOTO

BUKOPUCTAHHS OlOCMHTETHYHOTO Ta/abo OioTpaHchopmaliiitHoro

MOTEHINaly JKMBUX OO0’ €KTIB UId OTPUMAHHS NPAKTUYHO I[IHHUX

MPONYKTIB. MeToau, METONMKH Ta TexHosorii. 3mo00yBad Mmae

OBOJIOAITH  Cy4YacHUMH  (i3UKO-XIMIYHUMH,  O10XIMIYHHMH,

MIKpPOOIOJIOTIYHUMH, MOJICKYJISIPHO-010JIOTIYHUMH, TEHETHYHUMHU

METOJIaMU  JTOCHI[KCHHsI, 1H(OOPMALIfHUMUA Ta KOMIT IOTEPHUMH

TEXHOJOTISIMU, 1HCTpyMEHTaMH Ta OONaJHaHHIM JJs aHajizy

OlOJIOTIYHMX  are’TiB Ta NOPOAYKTIB  1X  JKUTTEAISUIBHOCTI,

YCTaTKyBaHHSIM  JUIS  KyJbTHBYBaHHS  OIOJOTIYHMX  areHTIB,

BUJUICHHS Ta OYHUIICHHS IUJIbOBHX TPOJAYKTIB, 3acobamu

aBTOMaTH3allii Ta CHCTEMaMU aBTOMATH30BAHOTO IMPOEKTYBAHHS

OioTexHoJOTIUHUX BUpOOHUITB. Lle mepenbayac:

1. 3acBoeHHs cTyneHTamMH (GyHIAMEHTAIBHUX (I3MYHUX TIOHSATb,
3aKOHIB, TEOPiil; 3a0€3MEUYCHHS OCHOB TCOPETHYHOI MiATOTOBKH
JUISL PO3YMIHHS CIIELlaTbHUX KYPCIB.

2. ®opmyBaHHS LITICHUX YSBJICHB MPO MPUPOY, IO BiJNOBITAIOTH
CydyacHI TPHUPOAHUYIA HAYKOBI KapTHHI CBITY; pPO3BHTOK
HAYKOBOT'O CTHJIFO MUCJICHHSI.




3. O3HallOMJICHHS CTYJIEHTIB 3 METOJaMH (Bi3UYHUX JOCIIIKEHb Ta
CY4YacHOIO HayKOBOIO anapaTyporo, BUPOOICHHS BMiHb 1 HABUYOK
NPAaKTHYHOTO 3aCTOCYBAaHHS OTPHMAHHX 3HAHb.
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TpusaiicTb Kypcy

OJIUH CEMECTP

Oo6csar kypey

Henna ¢opma HaBuanns: 4 kpeautu, 1 cemectp, 120 rox, 3 saxux 32
rox. Jjekmid, 32 rox. nmad. 3aHATH 1 56 TOA. camocTiiiHOI po6OTH;
ICIIUT

OuikyBaHi pe3y1bTaTH
HABYAHHA

VY pe3ynbTaTi BUBYEHHS JAHOTO KYPCY CTYJIEHT MOBUHEH

3naTm:

1. OcHoBHI (i3MyHI TMOHATTSA, 3aKOHM, Teopii Ta Mexi IiX
3aCTOCYBaHHs; JaBaTH (I3MYHE TMOSCHEHHS TIPOIECIB, SKI
BiJI0YBAIOTHLCS B IPUPO/II.

2. OCHOBHI pHCH HAyKOBOI KAapTHUHH CBITY; 3HAYeHHS (QI3UKH 1
(G13MUHUX TEXHOJIOTIH MPH pO3B's3yBaHHI MpoOseM 010J0T14HOI
HAyKH, PO3YMITH TOJIOBHI €KOJOTiyHi MpoOsieMH, MOB's3aHi 3
BUKOPUCTAHHSIM TEXHOJIOT1H, B OCHOBI SIKUX JiexaTh OlodizuuHi
MIPOIIECH.

BmiTu:

1. KopucryBatuch (pi3suuHOIO amapatyporo Ta CBiZIOMO HPOBOIUTH
eKCTICpUMEHTAIIbHI JIOCITIKCHHSI.

2. O6pobnsiT  pe3ynpTaTd  BUMIPIOBaHb  3TIAHO  BUMOT
MaTeMAaTUYHOI CTATUCTUKH.




3. 3acrocoByBaTu 3100yTi 3HAHHS Ha MpPAKTHLI, 30KpemMa MpU
pO3B's13yBaHHI IpoOIeMHUX 3aaa4 (i3UKH Ta 010JI0Tii.

4. BMiTH 3acTOCOBYBAaTM CyYacHI MaTeMaTH4YHI METOIW s
PO3B’SI3aHHS MPAKTHYHUX 337124, ITOB’S3aHUX 3 JOCHIKCHHAM 1
MPOEKTYBAaHHAM O10TEXHOJOTIYHUX TpoleciB. BukopuctoByBatu
3HaHHS (DI3UKH IS aHATI3y 010TeXHOJIOTTYHUX MPOIIECIB.

Kuaro4yosi ciioBa

[IBUKICTH, MPUCKOPEHHS, II€TEKTPUYHA IPOHUKHICTD, €IEKTPUYHE
1 Mar”iTHE T0JIe, HAMPYKEHICTh, EMHICTb, CICKTPOH, MPOTOH, aTOM,
JIOBXKMHA XBUJIL

DopMmart Kypcy OYHHUHI
NPOBEICHHS JIeKIiH, JIaOOpaTOpPHUX 3aHATh 1 KOHCYJbTALIN s
KpaIoro po3yMiHHS TEM
Temu Haeneno y Tabi.
HincymkoBHii KOHTPOJIb, 1ICITUT
dopma
IIpepexsBizutu Jns  BuBYUEHHS  Kypcy 3100yBaui  moTpeOyroTh  0a30BUX

3araJibHO()I3UIHUX 3HAHb.

HaBuyaanHi MeToaH T2
TeXHiKH, AKi OyayTh
BHKOPHCTOBYBAaTHCH M Yyac
BHKJIQJIaHHS KYpCY

[Ipe3enraris, nekuii, AUCKYyCisd, BUKOHaHHS JaOOpaTOPHHUX PpOOIT,
MiATOTOBKA JOTOBIIEH, pedeparTis.

Heo0xigne od01agnanus

JlexmiitHi 3aHATTS — MYJbTUMENiMHA YyCTAaHOBKA Ta HOYTOYK.
JlaGopaTopHi 3aHATTS — OOJIAJHAHHS HaBYAJIBHUX JlabopaTopii
Kadeapu 3arajibHO1 (Hi3UKH.

Kpurepii oniHroBaHHs
(oxpeMo 1J151 KOKHOTO BUILY
HABYAJIbHOI AiAJIbHOCTI)

OrmintoBaHHs MpoBoAsATHCS 3a 100- 6anbHOIO MmKanor. banu
HAPaXOBYIOTHCS 32 HACTYITHUM CITiBBITHOIIICHHSIM:
o poboTa Ha nekiisx — 10 6amnis;

o JOTYCK [0 JTa00opaTOPHUX POOIT Ta 3aXUCT J1aO0OpPaTOPHUX
po6iT — 20 Gais;

o KOJIOKBiyM — 15 GautiB.

° BinBimyBanHus — 5 GamiB.

Pazom: 50 GaiiB.
e Icmur: 50 Gamis.
[TincymkoBa MakcuMaibHa KuUTbKicTh OamiB: 100.

IIutanns no icnuty (3amipiB
3HAHb)

®i3uyH1 BeIMYMHU. BekTOpH Ta iX BIaCTUBOCTI

[Ipsamomniniiinuit pyx. IIBUAKICTH 1 IPUCKOPEHHS.

Kyroa mBuakicts. KyToBe npuckopeHHs.

3akonn Herorona. Cuna 1 wmaca. Immynsc Tina.

30epeKeHHS IMITYJIIbCY.

Cumn B Mmexanimi. ['paBitamiiina cuma. Cuna TsokinHsA. Bara

Tia. HeBaromicte. BinnenTposa cuna.

Cuna teprs. [IpyxHi cunu. ledopmarii. 3akon I'yka.

MexaniuHa po6oTa 1 oTykHicTh. EHepris.

3akoHU 30epeKeHHSI y MEeXaHiIl.

Mowment cunu. MomeHT immynbey. MomeHT iHepiii. Teopema

[raiinepa.

10. OcHoOBHe piBHSHHS IWHAMIKH OOEpPTAIBLHOTO PyXy. PiBHSIHHSA
MOMEHTIB.

11. PoGota Ta eHepris miJ 9ac 00epTAITBHOTO PYyXY.

12. T'apmoniuHi KonuBaHHA. AMmiTyna. Yactota. Pa3sa.

13. IIBHIKICTh Ta NPUCKOPESHHSI Y pa3i rapMOHIYHUX KOJIMBAHb.
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[IpyxHi XxBuii. 3BYK Ta MOT0 XapaKTEPUCTHKHU. YJIbTPa3BYK y
61oJ10r1i.

Tuck pigua. 3akon Apximena. 3akoH Ilackans. PiBHAHHS
HerepepBHOCTI. PiBHsHHS bepryi.

[TapameTpu TepMoauHaMiyHOI cucTeMd. OCHOBHE PpIBHSHHS
MOJICKYJISIPHO-KIHETUYHOI TE€OPii rasis.

CepenHsi KiHETHYHA EHEPris IMOCTYNAJbHOTO PYXy MOJEKYJ
171€aIbHOTO Ta3zy.

[30omporniecu B ineansHOMY rasi.

CrymeHi BUTBHOCTI MOJEKYJ. 3aKOH pO3MOALTY EHEeprii mo
CTYHEHSIX BUIBHOCTI.

bapomerpuuna gopmyna.

SAsuma nepenocy. dudysis ( 3akon dDika). BHyTpilHE TEpTH.
Bsskicts ( 3akon HeroTona). TemmonposigHicTh ( 3akoH Dyp’e).
PiBHSIHHSI cTaHy 1/1€aTbHOTO Ta PEIBHOTO Tasy.

Baytpimms enepris. Temmorta 1 poGota. Ilepmmii mpuHIA
TEPMOIUHAMIKH.

Po6ora TepmoauHamiuHoi cuctemu. PoboTa ieanbHOrO ra3y B
130mporiecax.

TennoeMHicTh raszy. PiBHsHHS Maepa.

AniaGatHuii iporiec. PiasHHs [lyaccona.

Hpyruii npuanun TepmoauHamiky. [lukn Kaprao. KoedimieHnT
KopucHOi mii TerutoBoi MammHHM. HepiBaicth Kiaysiyca.
EnTpormis.

Pinuan. [ToBepxHeBwmii HaTAT y pinnHax. KaminspHi sBumia.
ArperaTHi ctanu pedoBuH. Kpucramiyna OynoBa TBEpAHX TiJ.
TennmoeMHICTD KpHCTATIB.

Enexrpuunmnii 3apan. Enexrpuune nosne. 3akoH Kyiona.
Hanpysxenicts enekrpuanoro nois. [IpuHimn cynepno3muiii.
Teopema Octporpancekoro-I"ayca.

PobGota B enekTpocTarnaHOMy moiti. [loTeHITia eIeKTPUIHOTO
OIS

[IpoBiIHUKH 1 J1€NEKTPUKU B €IEKTPOCTATUYHOMY TOJII.
Enexrpuuna emuicts. Konaencaropu.

[TocTiiinunii enexktpuyauii cTpyM. Criia cTpymy.

Enextpuunmii omip. [IprunHa e1eKTPUUHOTO OTIOPY B METaJIaX.
3akon OMma y nudepeHiianpHii hopmi.

Enextpopymriiina cuia mkepena. 3akon OMa 1i1sl AUITHKYA KoJia
Ta JJig MOBHOTO KOJIa.

[locninoBHe 1 mapanenbHe 3’€AHAHHSA NPOBIAHMKIB. [IpaBumia
Kipxroda.

PoboTa i mOTyX)HICTh OCTIHHOTO EJIEKTPUIHOTO CTPYMY. 3aKOH
Jxoyns-Jlenna.

Knacudikarist TBepIuX TiJ 3a X €JIEKTPOIPOBIAHICTIO.
MarnitHe nosie. MarHiTHa iHIYKITiS.

Hanpysxenicts marunitHoro nojsi. 3akon bio-Casapa-Jlamnaca.
Jlis Mar’HiTHOTO TIOJII HA TMPOBIAHUK 31 CTPYMOM. 3aKOH
Awmriepa.

Pyx enextpona y maraitHomy noui. Cuna Jlopenna.
Hamarnivenicts pedoBuH. /lia-, mapa- Ta hepoMarHeTHKH.
KopnyckynspHo-xBunboBa Teopis cBitna. [Tpunnun ['roiirenca.
XBuii e bpoiins.




49. TarepdepeHiis CBITIA. YMOBH MaKCUMyMIB 1 MiHIMYMiB
IHTEHCUBHOCTI.

50. Meroau oTpuMaHHS KOTEPEHTHUX XBUJIb B OIITHIII.

51. JImdpaxuis ceitna. [Mpuamun [Moiirenca-®dpenens. Meroa 30H
Openens. 3oHanpHa TUTacTUHKA. Judpakiis Openens Ha
ITiITMHI Ta Ha JIUCKY.

52. Mudpaxuis OpayHrodepa Bix MIITHHH.

53. JIudpaxiiiiHa rpaTka K JUCTICPCHHUM €JIEMEHT.

54. TlpuHnun poOOTH 1 3arajgbHa cCXeMa CIIEKTPATBHOTO PHUJIaTY.

55. Tlonmspu3oBaHe Ta MPUPOIHE CBITIIO.

56. Jlucmepcis cBiTIA.

57. Tlpunnun depma Ta OCHOBHI 3aKOHU T€OMETPUYHOT ONTHKH.

58. SlBuIe MOBHOTO BHYTPIIIHBOTO BiIOMBAHHS.

59. InmeanmbHa onTHYHA cHCTeMa Ta ii KapIMHAIbHI €JIEMEHTH.

60. Oko sk onTHYHA cUCTeMa. BurnpasieHHs 1e(heKTiB 30py.

61. Ilornuuanus cBiTia. 3akoH byrepa-Jlambepra. 3akon byrepa-
JlambGepra-bepa.

62. 3aKOHM TEIUIOBOI'0 BUIPOMIHIOBAHHS.

63. ®opmyiu Bina, Penes-/>xunca, [Tnanka.

64. Teopis bopa. Iloctynatu bopa.

65. Crmektp atoma BOaHIO. BOpiBCHKMIT pajiyc Ta MOBHAa €HEpris
esiekTpoHa. CriekTpasbHi cepii.

66. KsanToBi yncna. [TpuHIMIM po3moaiiay eneKTpOHIB Y aTOMi.

67. bynoBa aromHoro snpa. Saepni cunu. Moaeni spa.

68. Jledexr mac. SnepHa eHeprisi.

69. PamioakTuBHICTh. 3aKOHM paaioakTUBHOTO posmany. llepiox
niBpo3naay. Tunu pasioakTHBHUX pO3MAIiB.

OnuryBaHHs

AHKETY-OIIIHKY 3 METOIO OLIIHFOBaHHS SIKOCTI Kypcy Oy/ie HajaHO
MICJIS 3aBEPIICHHIO KYPCY

Ta0mums 1
Cxema kypcy «Di3zuka»
JlomaTkoBa
Twx- | Tema 3anaTh (HEepeik dopma JiAIbHOCTI JiTepartypa / pecypc Tepmin
JICHb MTATaHb) Ta 00CSAT TOINH JUIS. BAKOHAHHS BHKOHAHHS
3aBJaHb (3a notTpedu)
1 Kinematuka ta Jlexmii — 2 rox.
IUHaMiKa nabop. 3aHATTS — 2 TO/. 1 THKIEeHD
MarepiaabHOl TOYKH. | caMOCTiiHa poOoTa — 3 roj.
2 Bunu cun. Jlekmii — 2 roz.
nabop. 3aHATTSA — 2 TOJI. 1 THxIeHDb
caMocTiliHa po6oTa — 3 roj.
3 JnHamika Jlekmii — 2 roz.
00epTAIBHOTO PyXy nabop. 3aHATTSA — 2 TOJI.
TBEPJIOTO Tina camMmocTiliHa po6oTa — 3 roj. 1 TWKIeHs
HAaBKOJIO HEPYXOMOI
oci.
4 Konusanug ta xswmi. | Jlekwii — 2 rog.

1 THKEeHD

71a00p. 3aHATTS — 2 TOJI.




camocrTiiftHa podota — 3 roj.
5 TepmonnHamMiuHMIA Jlexmii — 2 rox.
METO/I OTIUCY SIBUIII. 1abop. 3aHATTA — 2 TOA.
MoutekynsipHo- camocTiifHa podorta — 3 ro. 1 THXIIeHB
KIHETHYHA Teopis
rasis.
6 Tepmonnnamika Jlexmii — 2 rox.
piauH Ta rasis. na0op. 3aHATTS — 2 TOA. 1 TmxneHp
caMmocTiiiHa podoTa — 3 roj.
7 [Tepmmii Ta npyruii Jlexmii — 2 rox.
MIPUHIUIIN nabop. 3aHATTS — 2 TOA. 1 TmxneHp
TEPMOJIMHAMIKH. caMocTiliHa po6oTa — 4 roj.
8 Enexrpocrarnune Jlexuii — 2 rox.
- nabop. 3aHATTSA — 2 TOJI. 1 TKneHb
caMocTiiiHa podoTa — 3 roj.
9 [TpoBigHUKH B Jlekmii — 2 ro.
€JICKTPUYHOMY TIOJIi. | JJaOOp. 3aHATTSA — 2 TOJI. 1 TXIeHb
caMocTiliHa po6oTa — 3 roj.
10 [Tocriitnuii Jlexuii — 2 rog.
€JIeKTPUYHUM CTpyM. | Ja0op. 3aHATTA — 2 TOA. | THRICH
EnexrpomarHitHi camocTiiiHa poboTa — 4 rox.
KOJIMBAHHSI.
11 Enextpomarnita Jlekmii — 2 rozx.
TEOopis CBITHA. na0op. 3aHATTS — 2 TOA.
IaTepdepentiiini caMocTiiiHa po6oTa — 4 roj. 1 Twicnens
ONTHYHI SIBUIIIA.
12 Hudpaxuis ciTia. Jlexuii — 2 rog.
7a0op. 3aHATTS — 2 TOJI. 1 TrxneHs
camocTiifHa podoTta — 4 Toj.
13 [Monspuzanis cBitna. | Jlekmii — 2 rox.
1abop. 3aHATTA — 2 TOA. 1 THxIeHb
camocTiifHa podoTta — 4 TojI.
14 Hucnepcis 1 Jlexuii — 2 rog.
MOTJIMHAHHSA CBITTIA. nabop. 3aHATTA — 2 TOJ. 1 THxIIeHDb
caMocTiiiHa poOoTa — 4 roj.
15 Enementu atoMHO1 Jlekmii — 2 rox.
¢bizuku. na0op. 3aHATTS — 2 TOA. 1 TmxneHp
caMocTiliHa poOoTa — 4 roj.
16 EnemenTtu simepHoi Jlexmii — 2 roz.
¢izuku. nabop. 3aHATTS — 2 TOA. 1 TmxneHp
caMocTiliHa po6oTa — 4 roj.
ABTOp Oner AHTOHSIK
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