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1. Onuc HABYAJIBLHOI JHCHUILIIHA

I'any3b 3HaHb, HAIPAM

XapakTepucTHKA

HaiimenyBaHH# . . HABYAJIbHOI JUCUHMILIIHA
HOKA3MIKIE HNiATOTOBKHU, OCBITHbO-
kBasidikauiiinmii pisens | ACHHA QopMa | 3a09Ha popma
HaBYaHHS HaBYaHHS
I'any3b 3HaHb:
KinbkicTe KpeauTiB — 3 20 Azpapui nayku ma Hopmamuena
npPo0060J1bCmeo
MonymniB — 2 Pik migroroBku:
3MICTOBHUX MOAYJIIB: 6 2020-2021-u ‘ -
[HauBiTyanbHe Kypc
HayKOBO-TIOCTITHC CrenjaibHICTb: 1 -
3aBlIaHHs: 201 Azponomis
Cemectp

o 1 -
3arajgpHa KUTbKICTh
roauH — 90 Jexmii

14 ron. ‘ -
IpakTuuni

TwxHeBUX TOIUH IS JlabopaTopni
JeHHO1 (hopMu 30 rox. ‘ -

HABYAHHS:
aynutopHux — 2,1
caMocCTiitHO1 poOoTH
crynedTa — 2,9

OCBITHIii CTYMIHB:
oakanaep

Camocriiina podora

46 ron. \

InguBinyanbHi 3aB1aHHs

Bua kouTpotio:

3aJT1K -

IIpumiTka:

CHiBBIIHOIIIEHHS KUIBKOCTI

1HAUB1NYyanbHOI poO0TH cTaHOBUTH (%0):
11t nenHoi ¢hopmu HaBuanus — 49% / 51%

FOJAUH AyJUTOPHUX

3aHATH [0 CaMOCTIMHOI 1




2. MeTa Ta 3aBJaHHSA HABYAJbHOI JUCIHILIIHA

MeTta: mnociiioBHE BHKIAJaHHSA CTyJE€HTaM arpoOioJOoriyHUX CHEelialbHOCTEN
OCHOBHHUX 3aKOHIB 1 TMOJOXEHb (I3UKH, $KI JOMNOMAaraloTh BHUBYATH 3arajbHI
3aKOHOMIPHOCTI ~ SIBUIL MPUPOAU; PO3IMIAN MNHUTaHb Ol0QI3UKKA I[I0AO0 MpodieM
KUTTENISIIBHOCTI POCIMHUM Ta POCIMHHUX TMOKPUBIB, iX 3B’SI3Ky 3 HAaBKOJMILIHIM
CEpEeIOBUIIEM; BHUCBITICHHS MOXJIMBUX HPHUKIAAHUX 3aCTOCYBaHb (DI3MYHUX METOMIB 1
MPWIAAIB Y POCIMHHUITBI Ta 3eMJIEPOOCTBI.

3aBlaHHA: BUBUCHHS OCHOBHUX 3aKOHIB 1 TIOJOXKEHb (I3UKH, SKI Jal0Th
MOXJIMBICTh 3pPO3YMITH 3arajbHl 3aKOHOMIPHOCTI SIBUI HPUPOAM; PO3IJSL] MUTaHb
610(13uKH, 110 6E3MOCEPEIHBO CTOCYIOTHCS MPOOJIEM KHUTTEAISIIBHOCTI POCIUH 1 BILTUBY
Ha HUX 30BHIMIHIX (I3UYHUX (PaKTOPIB.

Y pe3ynomami eusuenna nasuanvnoi oucyunainu cmyoenm noGuUHeH:

3HATH: OCHOBHI (D13MYH1 BEJIMYMHU, OJAMHUII X BUMIPIOBaHb, OCHOBH TeOpli MOXUOOK Ta
npaBuiga OOpOOKM pe3yJbTaTiB BHUMIPIOBaHb, 3arajibHi (i3uuHi Ta Olodizuuni
3aKOHOMIPHOCTI, IO JIEKaTh B OCHOBI IMPOIIECIB, K1 BiI0YBalOThCS B POCIUHAX, IPYHTI,
atMocepi; XapakTEepUCTHKU (I3UYHUX 30BHINIHIX (PAKTOpPIB BIUIMBY HA POCIIUHH,
POCJIMHHI TTOCIBH Ta CEPEIOBUIIE TXHHOTO MEIIKAHHS, a TAaKOX 010()13WYHI MEXaHI13MU IUX
BIUIMBIB; MPAKTHYHI 3aCTOCYBAaHHS CYYacHUX IHCTPYMCHTAJIBHMX METOJMIB Ta TEXHIUHUX
3aco0iB, TPUHIMNM Jii NOpuiamiB s  JIaTHOCTHKH  CTaHy  pPOCIAWMHU  Ta
CUTBCHKOTOCIIOAAPCHKHUX YT1b.

BMIiTH: KOPUCTYIOUUCH (HI3UUHUMHU TOJIOKEHHSIMH, 3aKOHAMH 1 TEOPIsIMHU, 3aCTOCOBYBATU
HaOyT1 3HAHHS y TPOIleCi BUBYCHHS CIHEIlaIbHUX JUCIUIUIIH 1 MalOyTHIA pobOoTi 3a
CHEIANBHICTIO; OSICHIOBATU (P13MYHI MPUHIIMITH, POIECH Ta MEXaHI3MH, [0 CTAHOBJIATH
OCHOBY JKUTTEHISUIBHOCTI POCITMHU; BCTAHOBJIIOBATH Ta BPAaXOBYBATH HACTIAKUA BIUTUBY
PI3HOMaHITHUX 30BHIMIHIX (Hi3WYHUX (HAKTOPIB HA POCIHHY; YABISATH OCHOBHI NMPUHITUTIN
Jii Ta MOXJIMB1 3aCTOCYBaHHS Cy4YacHUX (PI3MYHMX METOIIB 1 MPWIAAIB B arpOHOMIUHIM
IIPAKTHUIII.

Ilepesik KOMIIETEHTHOCTEH Ta MPOrpaMHNUX pe3yabTaTiB Hapuanusa 3a OIIII:
3K1, 3K4, 3K5, 3K7, 3K8, ®K6, PHA4.

3. IIporpama HaBYaJIbLHOI JUCUMUILIIHI
Po6ouy HaBuanpHy porpaMy CKJIaJeHO Ha OCHOBI HaBYAIbHOI porpamu 3 ,,di3uku
3 ocHOBaMHU 0i0¢i3uku” 3arBep/keHO0l JlemapraMeHTOM KaapoBOi MONITHKH, arpapHOi
OCBiTH Ta Hayku MiHicTepcTBa arpapHoi noituku Ykpaiau 2016 poky.

3micmosuii modynv 1. Mexanika.

Tema 1. OcHOBH KiHEMaTHKH MaTepiaJbHOI TOYKHM i TBEPAOro TIa.

IIpeamer 1 Meromu ¢i3uku. 3agaui O6iodizuku. 3B’A30K O10PI3UKHA 3 3arajibHO
O10JIOTTYHUMHU 1 CHelaIbHUMU JAucHuIUIiHaMHu. KiHemaTuka MOCTYNajabHOTO pPYyXYy.
[IBuakicTh, mpucKOpeHHs. TaHTeHIlaJbHe, HOPMaJIbHE Ta MOBHE NMpUCKOpeHHs. KyToBi
XapaKTEPUCTUKU PYXYy: KyTOBa WIBUJIKICTb, KyTOBE MPUCKOPEHHS. 3aKOH BCECBITHHOTO
TsokiHHSA. Bara tina. Cuna TsoKiHHS. 3alieKHICTh Barv Tula BiJl reorpadidyHoi HIMPOTH



MmicuieBocTi. HeBaromicte. IlepeBanTaxenns. BrumB rpapitramii Ha pociuHu. Cuna
npyxHocTi. 3akoH ['yka. Moayns FOura. [liarpama po3tary. [IpyxH1 B1aCTUBOCTI pIUH.
Cuna Teptd. 30BHIIIHE 1 BHYTPIIIHE TEPTS.

Tema 2. /IuHaMika NOCTYNAJIBbHOI0 Ta 00€PTAJIBHOIO PYXIB.

3akonn HproToHa. IMmynbsc. Pobota, eHepris, HOTyX HICTh. 3aKOHU 30€pEKEHHS B
MexaHili. MoMeHT iHepuii. OCHOBHE PIBHSHHS AMHAMIKH OOepTaibHOTO PyXy. MoMeHT
iMIysibcy. MexaH1uH1 BJIACTUBOCTI POCIMH Ta IPYHTY: TBEpPJl PEYOBUHH, BOJA, MOBITPS.
XapakrepucThKa IpyHTy. MexaHiuHi nmapaMeTpu pociauH. KapkacHa cTpykTypa pOCIMHHOL
KIiTiHUA. Pyx pocaun. JIOKOMOTOpHUN pyX y JUKTYTHKOBHUX, Takcucu. PocToBi pyxy.
Tponizmu. Hactupui pyxu pociaus. IloTik piiuHH Ta HOro XapakTepUCTUKU. 3aKOH
HEPO3PUBHOCTI MOTOKY. PiBHsIHHS BepHyni Ta BUCHOBKHM 3 HbOTO. Pyx peanbHOi piaguHu.
B’sa3kictb. 3akon Ilyaseitns. Jlaminapna i1 TypOyieHtHa Tteuii. KpuTHuHa MIBHIKICTS.
Yucno Peitnonpaca.

Tema 3. KosiuBaHHA Ta XBWJII.

['apMOHIYHI KOJMMBaHHS Ta IX XapakTepucTuku. I[IpyKuHHUN, @I3UYHUNA Ta
MaTEeMaTUYHUN MasTHUKA. EHepris rapMoOHIYHHMX KOJHMBaHb. 3racaroui KOJWBaHHS,
3mymieHi. KonuBanbHi nporecu B 0iosorii. XBuiIboBi mpoiiecu. PiBHSIHHS O1Ky40i XBHIIL.
®pont xBuii. Ctosua xBuiid. CkiajnHi KoJauBaHHA. Po3kiagaHHs CKIaAHUX KOJHUBAaHb Y
pan ®dyp’e. YactoTHuil crnekTp. 3racarodl KOJMBaHHS. 3MYIICHI KOJMBaHHS. SIBuIle
pesonancy. Edexr [omnepa. Ilpupoma 3Byky. Ilommupenns 3Byky. ®DizuuHi
XapaKTEePUCTUKU 3BYKOBUX XBMJIb: IHTEHCHUBHICTb, 4YacTOTa, IIBMJKICTh IOIIMPEHHS,
€Hepris, MOTYXKHICTh, THCK. PiBeHb IHTEHCHUBHOCTI 3BYKY: Oen, meruoOen. [lcuxodizuuni
XapaKTEePUCTUKU 3BYKOBUX XBWJIb: T'Y4HICTb, BHUCOTa, TeMOp. YibTpa3Byk. [H(pa3Byk.
Tunosi mxepena iHGPa3BYKOBUX XBUIIb.

3micmosuii modyns 2. Monekynapua ¢pizuxa. Tepmoounamika. Tennoghizuuni

61ACMUBOCMI POCIUH.

Tema 4. Mogiekyasipaa dizuka.

IneanpHMit ra3. 3akoHW imeasbHOro raszy. TepmoamHamika. Ilepmwuii 3akoH
TepMOAMHAMIKU.  ApjiabaTHuii  mpomec.  TeroemHicTs  Tasy. Jlpyrmii  3akoH
tepmoguHaMiku. [{uxkn Kapno. Entpomis. TemnmodizuuHi BIacTUBOCTI POCIHMH: THITH
TEIUIOOOMIHY POCIWH 3 HABKOJUIIHIM CEpelOBUINEM. BIUIMB TeMmIoBUX CTpeciB Ha
pocnuuu. TemnoBa amanTariss pociauH. OCHOBH MOJIEKYJISPHO-KIHETUYHOT TeOpii.
CraTucTUYHUHN 1 TEPMOJUHAMIYHUN METOIU TOCHTIDKEHHS B MOJIEKYJISIpHINA (i3uIll. 3aKOH
MakcBena aiis po3MOAUTY MOJEKYJ Tasy 3a MBHAKOCTAMH. bapomerpuuna dopmyna.
Peanwui rasm, mapu 1 pinuau. PiBHsHHa Ban-mep-Baanbca. [3orepmu peanbHOTO Tasy.
Bonoricte noBiTpst. @a3u icHyBanHs Boau. Boasna mapa. Hacuuena mapa. BusnauenHs
Bosiorocti. [lapmianeHuii TUCK BoOAsHOI mapu. Tuck HacwueHoi mapu. AOCONIOTHA 1
BiTHOCHA BOJIOTICTh. 3HAYEHHS BOJIOTOCTI B JKUTTENISUIBHOCTI pociuH. TpaHCmopT y
pociuH. Tpancnokamiss. Ocmoc. OcMoTuyHUM TUCK. [lmazMoni3 Ta TypropHuil THCK.
Tpancmiparis. Bruus ¢iznunux ¢akropiB (CBITIIA, TeMIIEpaTypH, BOJIOTOCTI, MTOBITPSHUX
MOTOKIB) Ha TPaHCHIpaIllo.

Tema 5. Tepmoaunamika. J[B1 ¢opmu mnepenaui eHeprii: KUIbKICTh TEIUIOTH 1
pobota. OOGopoTHI Ta HEOOOpPOTHI mpouecu. EHTpomis. 3aKoH 3pOCTaHHS EHTPOMIi.
TepMoauHaMiuyHI TOTEHIIAIM. XIMIYHUM 1 €JeKTPOXIMIYHUM ToTeHmianu. EHTanbmid.
3akon ['ecca. CrauioHapHuii ctad. 3MiHa €HTPOMNIi y BIAKpUTHX cucTeMax. JlucunaruBHa



¢yHkuis. OCHOBHI TOJIOKEHHS JIHIMHOI HEpIBHOBAXKHOI TepMoauHaMiku. Teopema
IIpuroxuna.

Tema 6. Pinunu. SIBuina nepeHeceHHsl.

[loBepxHeBi sBuima B piauHi. [loBepxHeBuil Hatar. SBuile 3MOYYBaHHS Ta
HE3MOYyBaHHs, Horo Micue B mnpupoal. Kanunsgpui sBuma. [lonaTkoBHil THCK Mif
BUKPHUBJICHOIO TIOBepXHelo, ¢opmyna Jlammaca. SBuie mepeHeceHHs B razax: audysis,
TEIUIONPOBIAHICTh, BHYTpilIHE TepTsa. [dudy3is sSK OCHOBHUN MEXaHI3M JUXaHHS Ta
KUBJICHHS POCJIMH, Fa3000MiHY MK IPYHTOBUM 1 aTMOC(EPHUM MOBITPSIM.

3Imicmosuii moodynaw 3. Enekmpuka i maznemusm.

Tema 7. Enekrpocraruka.

Bzaemonis 3apsaiB. 3akon Kynona. Enmexktpudune mosie Ta HOro XapakTEpUCTHUKH:
HanpyXeHICTh, noTeHuian.  Enextpodizmuyni  BiaactuBocTi  pociauH.  Teopema
Octporpancekoro-I'ayca.  biomorenmian.  IloTeHmian  cmokoro, TOTEHIHam  il.
bionmoTeHIianu K KpuTepii >KUTTENISIBHOCTI pOCIMHHUX TKaHWH. PiBHsHHS Hepncra.
Enepria enexrpuunoro mnosst ta ii 00’eMHa ryctuHa. Enexrtpuune mone 3emmi. dizuuni
BJIACTHBOCTI 1 MapaMeTpu KITHHHUX MeMmOpaH. KonuenTpaiiitnuii rpagient. OcMoTH4YHA
piBHoBara. PiBusnus Baut-I'odda. Enexkrpoximiunuii rpanieHT. [oHHa piBHOBara.

Tema 8. 3akoHM MOCTIHHOTO CTPYMY.

Enextpuunnii ctpym. Cuna Ta TYCTHHA €JNEKTPHYHOTO CTpyMy. EnextpopyriiiHa
cwia. Hampyra. EnexTponpoBigHICT, 1 OMHIp MPOBIAHUKA, MHOro 3aleXHICTh BiJ
temneparypu. Enektpuune komno. 3axkoH Owma. [lpaBuna Kipxroda. JlienekTpuku i
IPOBITHUKU B €JIEKTPOCTATUYHOMY moii. TeruioBa amist ctpymy. 3akoH [[xoyns-Jlenia.
TepmoenexTpuyuHi siBuina. KoHTakTHa pi3HULS TOTSHITIATIB.

Tema 9. EslekTpoMarHeTusm.

MarnitHe mone. 3akoH Awmmepa. 3akoH bio-Capapa-Jlaraca. Cuna Jlopenna.
BrnnuB Mar"HiTHMUX TOMIB Ha POCIHHHM. 3acTocyBaHHs 3akoHy bio-Casapa-Jlammaca.
MarniTHi BnactuBOCTi pedoBuH. Jlia-, mapa-, ¢epomarneruku. Camoinaykiisa. Enepris
Mar”iTHoro moJs. Jlkepena MarHiTHUX TOJIB y pociiH. MarHiTHa aKkTUBHICTH POCIIHH.
MarsitoTporizM pociuH. BIacTUBOCTI €IeKTpOMarHiTHUX XBWJIb. KomuBaasHUN KOHTYP.
YMOBM  BHUNpPOMIHIOBAaHHS 1  TpUHOMy  eleKTpoMmarHiTHuX  xBwib.  [llkama
€JIEKTPOMAarHiTHUX XBWIb. BIUTMB eNeKTpOMarHiTHUX MOJIiB Ha POCIIUHHU.

3micmosuit moodynv 4. Onmuka.

Tema 10. I'eomeTpuyHa i XBHIHOBA ONTHKA.

BinOuBaHHS Ta 3aJJOMJICHHS CBITJIa HA TPaHMII ABOX cepefoBuil. [loBHE BHYTpilIHE
BimOuBanHsa. Jlim3um. Mikpockon. BukopucTanHs  MiIKpockoma y  O10JOTiYHHX
nociimpkerasXx. OcHoBu (oromeTpii. XBWIbOBAa ONTHKA: iHTEphEpEHIlisA, AUPPAKIIIS,
nomsipu3amiss  cBitina.  JlocmimkeHHs — OionoridyHuX 00 €KTIB 33 JIOIOMOTOIO
noJigpu3amiitHoro mikpockona. [lpuammun pobotu momspumerpa. OcHOBU Tomorpadii.
HMucnepcisa ceitia. [Ipunnun aii cnextpainsHoro npunany. Ilonsipuzaiisi cBiTia Ha MeExXi
MOALTy JBOX JienekTpukiB. IloaBiiiHe mnpoMeHe3asoMyieHHs. ONTUYHA aKTUBHICTH
peyoBuHu. doron. Maca, imnyinbc Ta eHeprii (QoroHa. DOTOENEKTPUUHUN e]EKT.
PiBusinnas Eltnmnrelina nnsa potoedekry. UepBona rpanuiis poroedexty. Jlazep. [punuun



nii nazepa. CHOHTaHHE Ta CTUMYJIbOBaHE BHUIIPOMIHIOBaHHsS. MeTtacTaOuUIbHI PpiBHI
[uBepcis HaceneHocTi. Tunu naszepis.

3Imicmosuii mMooyav 5. Ocnosu amomuoi i aA0epHoi Qizuxu.

Tema 11. OcHOBY aTOMHOI, KBAHTOBOI i f1/IePHOI Qi3UKH.

[Toctynatu bopa. KBanToBa (i3uka: XapakTepUCTHUKH TEIJIOBOTO BUIIPOMIHIOBAHHS.
3akon 3MmimeHHs Bina. 3akon Credana-bonbimana. OcHOBU  AnepHOI  (DI3UKH.
BnactuBocti 1 OynoBa siaep. Axepni peakii. PamioakTtuBHICTh. Buau pamaioakTHBHOTO
BUMPOMIHIOBaHHS. 3aKOH pajaioakTuBHOro po3smnany. Ilepiog wnamiBposmagy. OcCHOBU
no3umetpii. OnuHuil 103. 3aCTOCYBaHHS PaJlOaKTUBHUX MpenapaTiB Ta paaioaBTorpadii
i1 yac JOCIIHKEHHs] POCIUH. BIUIMB 10H13yI0UMX BUIIPOMIHIOBaHb Ha pOoCIMHU. OCHOBHI
IPOIIECH, M0 XaPAKTEPU3YIOTh B3aEMOII0 ONTHYHOTO BUIPOMIHIOBAHHS 3 PEUYOBHHOIO:
NOTJIMHAHHS,  TPOIMYCKaHHS, BIiNOWBaHHS, PpO3CIIOBaHHSA, IEPEBUIIPOMIHIOBAHHS.
[lornmuaanHas Ta  BHUNpOMiHIOBaHHsA aToMiB. [lormmHanns wMomekyn.  Jliarpama
eHepretuyHux piBHiB. [lpunmun Ilaymi. BunpominioBanbHi 1 0O€3BHUIPOMIHIOBAJIBHI
nporecu. [Tonarts cnekrpa. Criekrpockorisi Ta ii 3aBmaHHs. J[epena peHTIeHIBCHKOTO
BUNIpOMiHIOBaHHA. CIEKTp Ta XapaKTePUCTUKH PEHTIeHIBCHKOTO BHUIPOMIHIOBAHHSI.
[Mpuniunu audpakToMeTpii Ta PEHTTEHOCTPYKTYPHOTO aHamizy O10J0T1YHUX OO0’ €KTIB.
[lpyHIUIIA  €NEKTPOHHOI ONTUKU. ENeKTpoHHWN Mikpockomn. B3aemonis COHSYHOTO
BUIIPOMIHIOBaHHS 3 JHUCTSAM. EnHepretmunuii Oanmanc 3ermeHoro sucta. CrnekrpanbHa
3aJIEKHICTh TOTJIMHAHHS, TPOIYCKaHHA 1 BiIOMBAaHHS ONTHYHOTO BHUIIPOMIHIOBaHHS
3esieHUM JIUCTOM. OCHOBHI THIHU (OTOO10JOTIUHMX peakiiii pociauH. OCHOBHI POCIMHHI
nirmenTd. @OayopecueHiis xiaopodiny sSK KpuTepid cTaHy pociauHu. DIiToxpoMm i
dboTonepiogu3mM pociuH. DI3UYHI TPUHIUNKA TUCTAHIIIHHOTO 30HYBAaHHS POCIMHHHUX
MOKPHUBIB 1 IPYHTY.

3micmosuii Mmooy 6. Dizuka omouyu020 cepeoosuuia.

Tema 12. ®izuka i 6iodizuka 0TOUyHOUOr0 cepeaoBHIIIA.

Bitep. Bomoricte. Temmneparypa. Exomoriuni mpoGiemMu mepenadi HaaBHCOKOI
Hampyrd. BB — eleKTpUYHMX Ta MAar”HiTHUX TMOdiB  Ha pociauHu. CoHs4YHE
BUIIPOMIHIOBaHHS Ta Horo mapamerpu. KopoTkoxBuiiboBe BHUNpoMiHiOBaHHA CoOHIA 1
JIOBTOXBWJILOBE BHUIPOMIHIOBAHHS 3eMHOI moBepxHi. COHSYHA aKTUBHICTh. lOoHIZyrOoue
BUIPOMiHIOBaHHS. PamioakTUBHI 3a0pyIHEeHHS, BiIX0u. BIUMB paioaKTUBHUX BiIXO/IiB
Ha pociuHH. Exonoriydi Hacmigku BUNpoOyBaHb snepHoi 30poi. bapomerp. Anemomerp.
dmrorep, BiTpoBHil KoHYC. Ilcmxpomerp, rirporpad. BumiproBaHHS BOJOTOCTI TPYHTY.
Tepmomerpu. BunmpoMiHiOBaHHS 10HI3yIOUHX BUTIPOMIHIOBAHb.



4. CTpyKTYpa HAaBYAJIbHOI JUCUUILIIHU

KiabkicTh roaun

Jlenna gpopma

Ha3Bu 3MicTOBHX MOYJIiB i TeM

y TOMY YHCJII

Ycboro .
JIeKIil |mpakT|aa0op | iHauB [cam.pod
1 2 3 4 5 6 7
Monyas 1. MexaHika Ta MoJieKyJasipHa ¢i3uka.
3micToBuii moayasb 1. MexaHika.
Tema 1. OcHOBH KiHEMaTHKU
. . . : 9,5 15 6 2
MaTtepiaabHOi TOUYKH 1 TBEPJIOTO TiJA.
Tema 2. J[unamika nocTynajabHO
A JOCTYMABHOTOTa | 55 | 95 2 2
00epTaJIbHOTO PYXIB.
Tema 3. KonuBaaHs Ta XBUIII. 5 1 2 2
Pa3om 3a 3micToBuM MoayJsiem 1 20 4 10
3micToBuii Mmoayanb 2. MousiekyasipHa ¢izuka. Tepmogunamika.
Teniogi3u4Hi BJIaACTHBOCTI POCINH.
Tema 4. MonekynsipHa Qizuka. 7 1 4 2
Tema 5. Tepmonunamixa. 5 1 2 2
Tema 6. Piqunu. SIBuia nepeHeceHHs . 4 2 2
Pa3om 3a 3micTOBUM MoayJieM 2 16 2 8 6

Monyas 2. Enexkrpuka i marnetu3m. Onrtuka. OCHOBM aTOMHOI i siiepHoI (i3uKu.

3microBuii moay.Jb 3. EjekTpuka i MarueTusm.

Tema 7. EnexTpocraruka. 55 0,5 2 3

Tema 8. 3aK0oHU TTOCTIITHOTO CTPYMY. 55 0,5 2 3

Tema 9. EnextpoMarHeTusm. 6 1 2 3

Pa3om 3a 3micToBUM MoOayJieM 3 17 2 6 9

3microBuii moayJb 4. OnTuka.

Tema 10. I'eomeTpuyHa 1 XBUIHOBA 11 2 4 5

OTITHKA.

Pa3om 3a 3micToBuUM MoayJieM 4 11 2 4 5
3MmicToBuii Moayab 5. OCHOBM aTOMHOI i siepHOI (i3uKHU

Tema 11 QCHOBI/I aTOMHOI, KBAHTOBOI 1 14 2 2 10

sa/1epHOi (DI3UKHU.

Pa3om 3a 3micToBUM MoayJieM S 14 2 2 10
3MicToBHii MOaYJb 6. Pi3MKAa 0TOYYIOUYOI0 cCepelOBHIIA.

Tema 12. ®i3uka i 6i0¢izuka 12 9 0 10

OTOYYIOUYOTO CEepeOBUIIIA.

Pa3om 3a 3micToBUM MoayJieM 6 12 2 0 10

TH/13 - - - - - -

¥Ycboro roguH 90 14 30 46




5. Temu Ta J1aH JeKUiHHNX 3aHATH

Ha3Ba Temu T2 mjian

KinbkicTh
TOANH

Tema 1. OcHOBH KiHEeMaTHKHM MaTepiaJIbHOI TOYKH i TBEPAOIo TiiAa.

1. Ipenmer 1 metonu ¢i3uku. 3anayi 0i0pi3uku. 3B’ 130K 010(i3UKH 3
3arajbHO O10JIOTTYHUMM 1 CTIELIAIbHUMU JUCIMIUTIHAMH.

2. Kinematuka mnocrynanbHoro pyxy. UIBUAKICTE HPUCKOPEHHS.
TanreHuianbHe, HOpMaJbHE Ta TOBHE MPUCKOPEHHS.

3. KyTtoBi XapaKTepucTUKM pyXy: KyTOBa IIBUAKICTb, KYTOBE
PUCKOPEHHSL.

Tema 2. /InHaMika NOCTYNAJBbHOI0 Ta 00€PTAJIBHOIO PYXIiB.

1. 3akonu HerotoHna. IMmysbc.

2. Poborta, eHepris, NOTY>KHICTb. 3aKOHU 30€pEKEHHS B MEXaHILI.

3. Mowmenr inepuii. OCHOBHE PIBHSIHHS TMHAMIKHA OOEPTaIbHOTO PYXY.
MoOMeEHT IMIyJIbCY.

4. MexaHi4HI BJIaCTHUBOCTI POCIUH Ta IPYHTY: TBEp/Al PEUOBUHHU, BOJA,
NOBITpsi. XapaKTepUCTHUKA IPYHTY.

Tema 3. KotuBaHHA Ta XBWJII.

1. T'apMOHIYHI KONWBaHHSA Ta iX XapakTepucTuku. [IpyXuHHMIA,
¢i3nyHMA Ta MAaTEeMaTUYHUN MasiTHUKH.

2. EHepris rapMOHIYHUX KOJIMBaHb. 3racaroyi KOJUBaHHSI, 3MYIIICHI.

3. KonuBanbHi nporiecu B 610710111,

4, XBunboBi nporiecu. PiBHsHHS O1kyuoi xBuiii. @poHT XxBuii. Crosua
XBHJIS.

Tema 4. Mogiekyasipaa gizuka.

1. IneanpHuii ra3. PiBHAHHA cTaHy imeanpbHOro Tra3y (pIBHSIHHSA
Kuaneitpona-MeneneeBa). 3aKoHH 11€aIbHOTO Ta3y.

2. PeanpHuii ra3. PiBHsHHa Ban-gep-Baanbca. ®i3W4HI OpUHITUNN
CKpaIlJIeHHS ras3iB.

Tema 5. Tepmoaunamika.

1. Tepmogmuamika. Ilepmmii 3akoH TepMoaWHAMIKH. AmiabaTHUN

polLeC.

TennoeMHICTh Ta3y.

Hpyruii 3akon Tepmoaunamiku [{ukn Kapuo. Entpormis.

4. Temmodi3uyHi BIACTHBOCTI POCIHMH: TUIH TEIIOOOMIHY POCIUH 3
HABKOJIMIITHIM CEpeOBUIIEM. BITUB TEMIOBUX CTPECiB HA POCIUHHU.
TernoBa aganTaiisi pOCIHH.

Tema 6. Pinnnu. SIBuina nepeHeceHHsl.

1. Tloepxuesi siButia B pinuHi. [loBepxHeBUii HATAT. SBHIIE 3MOYyBaH-
HSl Ta HE3MOYYBaHHsI, HOTO Miciie B mpupoi. KamiispHi sBumia.

2. JlomaTKOBWIA THCK T BAKPUBJICHOIO TIOBepXHEL0, popmyna Jlammaca.

3. dABume mepeHeceHHs B raszax: Audysii, TEIJIOMPOBITHICTD,
BHYTpilIHE TepTsa. [udy3is sk OCHOBHMU MeXaHi3M JHMXaHHS Ta
KUBJICHHSI POCIIMH, Ta3000MIHYy MDK IPYHTOBUM 1 aTtMocepHUM
MOBITPSIM.

w




Tema 7. EjlekrpocraTuka.

1. Bzaemonis 3apsaiB. 3akoH Kymnona.

2. EnextpuuHe mosie Ta MOro XapakTEepPUCTUKHU: HAIPYXKEHICTH,
MOTEHIIIaL.

3. EnextpodiznyHi BIaCTUBOCTI POCIHH.

4. Teopema Octporpaacekoro-I'ayca.

5. bionorenmian. IloreHmiam cmokor, mNoTeHIan Jii. PIiBHAHHS
HepHcra.

Tema 8. 3akonu mocTiiiHOTr0 CTPYMY.

1. 3akon Owma. Enexktpopymiiina cwia. Omip TOpoBIIHHMKA, HOro
3aJIEXKHICTh B1Jl TEMIIEPATYPH.

2. Temnosa nist cTpymy.

Tema 9. EjlekTpoMarueTusm.

1. Maruitae noje. 3akoH Amrmepa. 3akoH bio-Caapa-Jlamnaca. Cuia
JlopeHua.

2. BrmB MarHiTHUX MOJIIB HA POCIWHH.

Tema 10. 'eomeTpuyHa i XBWJIbOBA ONTHKA.

1. BigOuBaHHs Ta 3aJIOMJIEHHSI CBITJIa Ha TPaHUIIl JBOX CEPEIOBHIIL.
[ToBHE BHYTpIlIHE B1IOWBAHHS.

2. Jlinzu. Mikpockon. BukopuctanHs Mikpockona y Ol0JIOTTYHHX
TIOCIIIPKEHHSX.

3. OcHoBu (horomeTpii.

4. XBWJIbOBA OINTHKA: IHTEpEpeHIlis, TudpaKilis, MoasIpru3allis CBiTia.

5. JlocmimkeHHS 010JIOTTYHUX 00’ €eKTIB 3a JIOIIOMOT OO
noJisipu3aliifHoro Mikpockomna. [IpuHiun po6oTH noiasipuMeTpa.

Tema 11. OcHOBY aTOMHOI, KBAHTOBOI i Ai/IepHOI Qi3uKMH.

1. Tlocrynatu bopa. JIazepu, npunIun ix mii.

2. KBaHTOBa (hi3uKa: XapaKTEPUCTUKH TETUIOBOTO BUIIPOMIHIOBAHHSI.
3akon 3mimeHHs Bina. 3akon Ctedana-boabiMana.

3. OcnoBu snepHoi ¢izuku. BnactupocTi 1 6ymoBa saep. SAnepHi
peakiii.

4. PamioakTHBHICTh. BUau pagioakTHBHOTO BHIIPOMIHIOBaHHS. 3aKOH
pamioakTHBHOTO po3many. [lepion HamiBpo3mamy.

5. OcuHoBu po3umeTpii. OauHUIl 103. 3aCTOCYBaHHS Pai0aKTUBHUX
npernapariB Ta pagioaBrorpadii mia yac JOCIIIHKEHHs pOCiInH. Brius
10HI3YI0OYMX BUIIPOMIHIOBaHb Ha POCIUHHU.

Tema 12. ®izuka i 6iodizuka 0TOUYyHOUOr0 cepeaoBHIIIA.

1. Bomoricte. Temmnepartypa. Tuck. [lcuxpomerp, rirporpad.
BumiproBanHus BojorocTi rpyHTy. TepmomeTpu. bapomerp.
AHEMOMETD.

no

3. lonizyroue BunpomintoBaHHs. PagioakTHBHI 3a0pyIHEHHS, BIIXOIH.
BrniuB pamioakTMBHHUX BIAXOM1B Ha pocIUHU. EKOIOTIYHI HACTIAKK
BUINPOOYBaHb 5AJI€pHOI 30pOi.

ConsiuHe BUTIPOMIHIOBaHHS Ta 1oro napamerpu. COHsIYHA aKTUBHICTb.

Pazom:

14




8. Temu 1a0opaTopHHUX 3aHATH

Ne KiabkicTs
3/t Ha3Ba Temu roH
1 | ®i3uuHi ocHOBM TexHiKU Oe3neku. OCHOBU TeOopii MOXHOOK. 2
2 | BuzHaueHHs r'yCTHMHM TBEPJOrO TiJIa Ta PIAUHH. 2
3 | IlepeBipka OCHOBHOI'O 3aKOHY 0O€pTaHHS TBEPJOTO TUIa Ha MASITHUKY 9

O6epbexa.
4 | BusHaueHHs JIOBKMWHU 3BYKOBOT XBHJII 1 IIBUJKOCTI 3BYKY Y HOBITpi 2
METOJIOM PE30HAHCY.
5 | BuznauenHns koediiieHTa B’ 3K0OCT1 piiuHU MeTooM CTOKca. 2
6 | KonokBiym 3 MexaHiku, 610aKyCTHKH, T1IPOJIMHAMIKH, MOJIEKYJIIPHOT 9
(p13UKH.
7/ | BuzHaueHHs KoedillleHTa TOBEPXHEBOTO HATATY METO/IOM BIIPUBY 9
Kparmelb.
8 | BusHaveHHsI BiAHOMIECHHS MUTOMUX TEINIOEMHOCTEH a3y METOJIOM 9
aa1a0aTUYHOTO PO3IIUPEHHS.
9 | I'pagyroBaHHS TepMOIIApH. 2
10 | BusHaueHHsS €eMHOCTI KOHEHCATOPA 3a JIOMOMOT0I0 ocIuiorpada. 2
11 | BusHaueHHs rOpU30HTAILHOI CKJIaI0BOT HAMPYKEHOCTI MarHiTHOTO 9
noJist 3eMJIl.
12 | BuzHaueHHs roioBHO1 (POKYCHOI BiJicTaH1 30Mparoyvoi JiH3H. 2
13 | BusnaueHHs KOHIIEHTpaIlli ONTUYHO-aKTUBHUX PEYOBUH 2
HOJIIPUMETPOM.
14 | BuzHaueHHs JIOBKUHH CBITJIOBOI XBUJI1 32 JIOTIOMOT0r0 AU PaKIiiHOT 2
PENIITKY.
15 | KookBiyM 3 e1eKTpOMarHeTU3My, ONTUKH, AaTOMHOI Ta sSAepHOT (QI3UKH. 2
Pazom 30
9. CamocTiiina po0ora
Ne . Kiabkicrn
s/ Ha3Ba Temu Ta nepeJiik NnUTaHb —
1 | Mexanika.
1. 3akoH BcecBiTHbOTO TsDKiHHS. Bara Ttima. Cuna TspkiHHS. Brmms
rpaBiTailii Ha POCIMHH.
2. Cwua nipykHocTi. 3akoH ['yka. [IpyxHi BTaCTUBOCTI piuH.
3. Cwuna tepTs. 30BHIITHE 1 BHYTPIITHE TEPTS.
4. MexaHiuHl mapamMeTpu pociauH. Pyx pocnuH.
5. TloTik pimuHM Ta #Woro xapakTepucThku. PiBHsHHA bepHyni Ta 6
BHCHOBKH 3 HBOTO.
6. Pyx peanpHoi pimunu. B’s3kicte. 3akon [lya3zerins.
7. Jlaminapua 1 typOyneHtHa Tteuii. Kputuuna mBuakicts. Yucmno
Peiinonpaca.
8. Cxianni konuBaHHs. YacTOTHUH CIIEKTp. SIBHIIE pe30HAHCY.
9. llpupona 3Byky. IlommpenHs 3Byky. @Di3uuHi XapaKTEPUCTHKH

3BYKOBUX XBUJIb. [Icrxo(i3nuHi XapaKTepUCTUKU 3BYKOBUX XBHIIb.




OcHOBM MOJICKYJISIPHOI (PI3MKHM TAa TEPMOAUHAMIKH.

1. CratuctuyHuid 1 TEPMOAMHAMIUHUM  METOAM  JIOCHIKCHHS B

MOJIEKYJISIpHIN (Hi3ULLl.

bapomerpuuna ¢popmyna. [3oTepmu peanbHOTO Tasy.

3. AOcostoTHa 1 BiIHOCHA BOJIOTICTb MOBITPS. 3HAYEHHS BOJIOIOCTI B
KUTTEISTTBHOCT1 POCIIHH.

4. Tpancnopt y pocnuH. Tpanciokaris. Ocmoc. OCMOTUYHHMI THCK.

Tpancmiparis.

JIB1 (hopmu nepeadi eHeprii: KUIbKICTh TEIUIOTH 1 poOoTa.

6. OGopoTHi Ta HeoOOpoTHI mporecd. EHTpomis. 3miHa eHTpomii y
BigKpuTHX cucteMax. Teopema llpuroxkuna.

A

o

Eaexrpuka.

1. Enepris eneKTpU4HOro noss Ta ii 00’eMHa rycTuHa.

2. Enexrtpuune nose 3emi.

3. ®iBUYHI  BJIACTHBOCTI 1  MapaMeTpud  KIITUHHUX  MeMOpaH.
Konnentpamniinuii rpagient. OcMotuyHa piBHoBara. PiBHsiHHS Bant-
INodda. Enexkrpoximiunuii rpagieHT. [oHHA piBHOBAra.

4. 3akonu noctiitHoro crpymy. IIpaBuna Kipxroda.

5. JlienexTpuku i MPOBIAHUKHU B €EKTPOCTATUYHOMY TTOJI.

6. TepmoenexkrpuuHi sBuia. KOHTakTHA PI3HUIL TTOTEHITIATIB.

Marserusm.

7. 3acrocyBaHHs 3akoHy bio-Capapa-Jlamiaca.

8. MarsiTH1 BnacTUBOCTI pedoBHH. [lia-, mapa-, pepoMarHeTHKH.

9. Camoinaykiis. EHepris MaraiTHOTO IMOJISI.

10.Ixepena MarHiTHUX TOJIB y POCIWH. MarHiTHa akTHUBHICTh POCIIHH.
MarsiToTpomi3M pOoCiIuH.

11.BiacTuBOCTI eleKTpoMarHiTHUX XBuib. KonuBaneHuii kKoHTyp. [llkana
€JICKTPOMArHiTHUX XBWJIb. BIUIUB €JEKTPOMArHiTHUX TMOJIB Ha
POCIIHU.

Onruka.

OcHoBu ronorpadii.

Hucnepcis ciTna. [Ipuniun Aii CIEKTpabHOTO MPUTIATY.

3. Tomsipuzariis cBiTIa Ha MEXI MOMUTY ABOX AlenekTpukiB. [loasiiine
npoMeHe3anoMieHHs . ONTUYHA aKTUBHICTh PEYOBHHH.

dotoH. Maca, iMmysbsC Ta eHeprist (oToHa.

dotoenekTpuunnii edekt. PiBHsHHa EiHmTeitna mis doTtoedekry.
UYepBona rpanuns Goroedekry.

N =

A

OcHoBHu (poTomerTpii.
1. OcHoBHI TOHATTS (HOTOMETPII.
2. 3akonu poromeTpii. BumiproBaHHs OTOMETPHIHIX BETIMYHMH.

OcHoBM KBaHTOBOI (i3uKH.
1. OcHoBHI mTpollecH, IO XapaKTEPU3YIOTh B3AEMOI0 ONTUYHOTO
BUIPOMIHIOBaHHS 3 pedoBHHOWO. Jliarpama eHepreTMYHUX piBHIB.
[punuun [laymi.
[lonsittsa cnextpa. CeKTpOCKOIIis Ta 1i 3aBJaHHS.
3. Jlxepena  pEHTIeHIBCHKOTO BUIPOMIHIOBAHHSI. Cnekrp Ta

no




XApaKTEepPUCTUKN PEHTTE€HIBCHBKOTO  BHUNpPOMIHIOBaHHA. [IpuHuunu
Iu(GpakTOMETpii Ta PEHTIEHOCTPYKTYPHOrO aHami3y Ol0JIOrTYHHUX
00’ €KTIB.

[IpyHIMOY €NeKTPOHHOT ONTUKHU. ENEKTPOHHUI MIKPOCKOII.

B3aemoniss COHSYHOrO BUNPOMIHIOBaHHS 3 JHUCTAM. EHepreTnyHuit

Oamanc 3ene”Horo JmcTta. CHnekTpaidbHa 3aJ€XKHICTh TOTJIMHAHHSA,

MPOMYCKAaHHA 1 BiIOMBAHHS ONTUYHOTO BHUIIPOMIHIOBAHHS 3€JIEHUM

JIUCTOM.

6. OcHOBHI THIIK (POTOOIOIOTIUHUX peakiiil pociarH. OCHOBHI POCIUHHI
nirment. dnyopecueHiia xaopodury sIK KpUTEpidl CTaHy POCIUHH.
®ditoxpom 1 ¢QoronepioguzmM  pociauH.  Di3UUHI  TPUHIUIHU
JUCTAHIITHOTO 30H1YBAHHS POCIIMHHUX MMOKPUBIB 1 IPYHTY.

ok

Jlazepmu.
1. Jlazep. Ilpunuun aii nazepa.
2. CHOHTaHHE Ta CTUMYJbOBaHE BUIPOMIHIOBAaHHSA. MeTacTabiuibHI PiBHI. 4
[HBepcis HaceNIeHOCTI.
3. Tunu nazepis.

®di3uka i 0ioizuka 0TOUYHOUOro cepeaoBHIIIA.
1. Birep. ®@mrorep, BITpOBHII KOHYC.
2. Exonoriuni npo6iemu nepeaadi HaIBUCOKOI HanpyTu. Brus
€JIEKTPUYHUX Ta MArHITHUX TIOJIIB HA POCIIMHHU. 6
3. KopoTkoxsuiiboBe BunpomiHioBaHHs COHIIS 1 IOBFOXBUIILOBE
BUIIPOMIHIOBAHHS 36MHO1 ITOBEPXHI.
4. BumiproBaHHS 10HI3yIOUUX BUIIPOMIHIOBAHb.

Pa3om 3a cemecTp 46

11. MeToau HaBYAHHA

MeToau HABYAHHA 34 IKEPEJIOM 3HAHb.

1.1. Cnoeecni: po3noBinb, MOSICHEHHS, Oecia, JICKIIif;

1.2. Haouni: neMOHCTpaIllisl, UTFOCTpaIlis;

1.3. Ilpakmuuni: nabopaTopHUN METOJI, MPAKTUYHA POOOTA.
MeToau HABYAHHA 32 XapaAKTEPOM JIOTiKH Mi3HAHHS.

2.1. Ananimuunui;

2.2. Memoou cunme3sy;

2.3. InoykmueHnuii memoo;

2.4. /leoykmuenuii;

2.5. Tpaoykmuenuii memoo.
MeToau HABYAHHS 32 XapaKTepPOM Ta PiBHEM CAMOCTIIHOI po3yMOBOI JislIbHOCTI
CTY/JEHTIB.

3.1. Ilpooaemnuii;

3.2. Yacmkoeo-nouiykosuit (epucmuynuilL);

3.3. locnionuybvkuii;

3.4. PenpodykmueHuii;

3.5. IlosicniosanvHo-0emoHCMPAMUBHUIL;




N =

AKTHBHI MeTOIM HABYAHHS — BUKOPUCTAHHS TEXHIYHUX 3ac001B HaBUYaHHS, MO3KOBa
aTaka, KOHKYpPCH, BUKOPHCTAHHS MPOOJIEMHUX CUTyallil, BAKOPUCTAHHS HaBYaJIbHUX
Ta KOHTPOJIOIOUUX TECTIB, BUKOPUCTAHHS OMIOPHUX KOHCTIEKTIB JIEKII1il.

InTepakTHBHI TeXHOJOrii HABYAHHSI — BHUKOPUCTaHHS IHTEPAKTUBHOI JOIIKH Ta
€JIEKTPOHHUX Ta0NuLb, case-study (MeTos aHami3y KOHKPETHUX CUTYaIliil), 11aJoroBe
HaBYaHHS, CIIBPOOITHUILITBO CTY/ACHTIB.

12. MeToa1 KOHTPOJIIO
Pelitunrosuii koHTpob 3a 100-0anbHOoIO mIKanoro ouiHtoBanHs ECTS.
[IpoBeneHHsI MPOMDKXHOTO KOHTPOJIIO IPOTATOM CEMECTPY (MPOMIXKHA aTecTallis).
[lonikpuTepianbHa OI[IHKA MOTOYHOT pOOOTH CTY/I€HTIB:
— piBeHb 3HaHb, NPOJACMOHCTPOBAHWUN Ha TNPAKTUYHHUX, JIAOOPATOPHUX Ta
CEMIHAPCHKUX 3aHATTIX;
— AaKTHUBHICTH ITiJ1 Yac OOTOBOPEHHS MUTaHb, 1[0 BUHECEH] HA 3aHATTS;
— pe3yibTaTH BUKOHAHHS Ta 3aXUCTY JJaOOPAaTOPHUX POOIT;
— EKCIPEC-KOHTPOJIb M1l Yac ayJUTOPHUX 3aHSITh;
— CaMOCTiifHe OTPAIIOBAHHS TEMH B IJIOMY UM OKPEMHUX MTUTAHb;
— BHKOHAHHS aHATITUYHO-PO3PaXyHKOBHX 3aBJaHb;
— pe3yibTaTH TECTYBaHHS,
— MHCHMOBI 3aBJIaHHS MPHU MPOBEJIEHHI KOHTPOJIBHUX POOIT.
[IpsiMe BpaxyBaHHS y MiJACYMKOBIi# OIIIHI{I BUKOHAHHS CTYJIEHTOM CaMOCTIHHOT poOOTH.

13. Po3noain 0aJiB, IKi OTPUMYIOTh CTYJA€HTH

IToTouHe TEeCTyBaHHS TA CAMOCTIiliHA podoTa

s =
3203
Monyan 1 Moayas 2 C EEU 5 g,
35 6axis 35 6ais p s =g & C

c |~ <

T2 | T3 | T4 |T5|T6 | T7 | T8 | T9 | T10 | T11 | T12 85

6 | 5|7/6/6 |5 5|66 6| 7| = |@os]|P*00

IIIkana oninoBaHHsA: HanioHaJabHa Ta ECTS

Cyma 6aJiB 32 Bci Ouinka Oninka 32 HAiOHAJILHOIO HIKAJI0I0
BH/AM HAaBYaJbHOI ECTS
NislJIBHOCTI JJIs1 eK3aMeHy
90 - 100 A BIZIMIHHO
82-89 B
75-81 C n06pe
69-74 D .
60 68 E 3a10BLJIBHO
35-59 EX HE33JI0BUIBHO 3 MOKJIMBICTIO IOBTOPHOTO
CKJIQTaHHS
1-34 = HE3aJI0BUIBHO 3 000B’A3KOBUM MOBTOPHUM
BUBYEHHSIM JTUCLIUILIIHA
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14. MeTtoanune 3a0e3nme4eHH

MeTtonnuHl BKa31BKU JJI1 BUKOHAHHS KOHTpPOJbHMX poOiT. Yactuna 1, Yactuna 2.
CHAY, 20009.

MeTonuuH1 BKa31BKU 110JI0 BUKOHAHHS JabopaTopHux pooit. CHAY, 2012 p.
MetoauyHi  BKa3iBKM JJISI BUKOHAHHSA  caMocCTiiiHOT  poGotu  ,,MexaHika”,
,MonekymnsapHa ¢izuka”, ,,Enexrponunamika”. CHAY, 2003 p.

15. PekomengoBana jireparypa

bazosa

[Mocynin FO.I. biodizuka pocnun. [ligpyunuk. — Binauis: Hosa Kuawura, 2004. — 256 c.
['pabosckuii P.M. Kypc ¢pusuxu. — M.: Boicias mikona, 2001.
Bymok I'.®., Jlesannoscbkuit B.B., IliBens I'.®. Kypc dbi3uku: HaBuanbuuii nociOHUK,
Kuura 1. ®i3uuni ocHoBu MexaHiku. Enektpuka 1 marnetusm. — K.: JIubigs, 2001 —
448 c.
Bbymok I'.®., Jlesannoscbkuit B.B., IliBens .. Kypc ¢i3uku: HaBuanbHuii mocioOHUK,
Kaura 2. Ontuka. ®izuka atoma 1 aromHOro sjapa. MonekynspHa ¢dizuka 1
tepmoauHamika. — K.: JIu6ias, 2001 — 424 c.
JIx. b.Mepuon. Obmas ¢usuka c GuosornueckumMu npumepamu. — M. Beiciias mikosna,
2003.

JlonomizxkHa
ITocynin FO.I. Cnekpockomiuauii MoHiTopuHr arpocdepu. — K.: Ypomxkaii, 2008. —
127 c.
[Tocynin 1O.1. dizuka i1 6iodgizuka HaBKoIUIIHBOTO cepemoBuiia. — K.: Cair, 2000. —
303 c.
[Tocynin FO.I. MeTtoau BUMIpIOBaHHS MapaMeTpiB HABKOJUIIHBOTO cepefoBuia. — K.:
Cair, 2003. — 285 c.

16. Indopmaniiini pecypcu

. https://uk.wikipedia.org/wiki/®i3uka

. https://uk.wikipedia.org/wiki/Biodi3znka

. http://zw.ciit.zp.ua/index.php/UaTEpHET-peCcypchl_Dusnka
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JIOJATOK 1

Pe3yJbTaTi HAaBYaHHSA 32 OCBITHIM KOMIIOHEHTOM «biogiznka» Ta Ix 3B's130K 3
NPOrpaMHMMHU Pe3yJIbTATAMU HABYAHHSA IJIS CIIeHiaIbHOCTI

201 Arponomis

Pe3yabTaTn HaByanHus 3a OK:

iCA 3aKIHYEHHS BUBYEHHS OCBITHHOTO KOMITOHEHTA
«biodi3uka» cTyneHT Oy/e 3/1aTeH:

[TporpamMHi pe3ybTaTH HaBUYAHHS Ha
nocsiTHEeHHs sikux crpsimoBanmnii OK (3rigHo 3
HyMmepairiero, HaBeaeHoto B OIT)
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JAPH. Biogizuka

JAPH 1. Kopucrytrounch (i3MUHUMH TOJIOKEHHSMH,
3aKOHAMH 1 TEOPIIMHU, 3aCTOCOBYBATH HAOyT1 TEOPETHYHI
Ta TPAKTUYHI 3HAHHS T Yac BUBYCHHS CHEHIATBHUX
JMCLUILTIH 1 B MaHOYTHIM poOOTI 3a CIIeiaJIbHICTIO.

JAPH 2. TlosicHroBaTi (i3WYHI TPUHITUIH, MPOIECH Ta
MEXaHI3MH, M0 CTAHOBIATh OCHOBY JKHUTTEMISIBHOCTI
POCIIMHH.

JAPH 3. BcranoBmioBaTH Ta BpaxoBYBaTH HACIIIKH
BIUIMBY PI3HOMAHITHUX 30BHIMHIX (i3UyHUX (PaKTOpiB
Ha POCIIMHY.

JAPH 4. VYsaBnsTH OCHOBHI NPHWHIIUIHN Jii Ta MOXKJIUBI
3aCTOCYBaHHS Cy4acHHX (DI3UYHUX METOMIB 1 IPUJIAIIB Y
arpOHOMIYHINA MPAKTHIIL.

OIl — ocBiTHS TIporpama

JIPH — pucnuriiiHapHi pe3yJbTaTH HaBYaHHS

ITPH — nporpamHi pe3yiabTaTH HaBUaHHS
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