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1. Onuc HABYAJBLHOI JUCHHUILIIHA

XapakTepucTHKa HABYAIbHO1
lNasy3b 3HaHb, HAIIPsAM

o . . ) JIUCLAIUIIHU
HaiimenyBaHHS MOKa3HUKIB M1JrOTOBKH, OCBITHBO-
kBauTi(pikaiftHUI piBEHb AeHHa popma | 3a04HA popmMa
HABYAHHSA HABYAHHA
l'any3b 3HaHb
KinbkicTs kpemuris — 5 1702 “IluBinpHa Oe3mexa’ Hopmarusna

(mmdp 1 Ha3BA)

Pixk miaroroBku:

Mozynis — 2 CrieniajgbpHICTh 2-it ‘ 3-i
InauBigyanbHe (HayKOBO- (cmemiamizartisi):
pociinue) sapannsd _|6.170202 “Oxopona mparri" Cemectp
3arajbHa KiIbKICTh TOAMH — 4-i ‘ 5-i1
150 Jlexmii
32 rop. ‘ 6 - To.
IIpakTnuHi, ceMiHapchKi
3 HUX: 28 rop. 2 - ron.
OcBiTHBO-KBaiiKAIIHHAN Jladoparopni
ayauTopHux 74 piBens: 14 ron. - - TO.I.
o GaKatasp Camocriiina po6oTa
camocTiiHoi podotn _76_ 50 roy. ‘ 110 - rog.

InauBinyanbHi 3aBganus: 26 rox

Bun xoHTpOIO:

1CIIUT | 1CIIUT

[TpumiTKa: CIiBBIAHOMICHHS KUIBKOCTI TOJMH ayJIUTOPHUX 3aHSTH 0 CAMOCTINHOT Ta
1HIMBI1AYyaJIbHOI pOOOTH CTAaHOBUTSH ISl ACHHOT (hopMU HaBUaHHS: /4 : 76;
JUTs1 3204HOI1 (hopmu HaB4YaHHS: § : 136.



2. MeTa Ta 3aBJaHHA HABYAJBLHOI AMCIUILIIHA
Meta: MeToro aucuuruiiag € GopMyBaHHSI y MalOyTHIX (axiBIliB HAYKOBUX YSBJICHb

I0JI0 TOPiHHS 1 BUOYXY, YMOB SIKI MOKYTh MPU3BECTH /10 BUHUKHEHHS TOPIHHS 1
BUOYXYy, TMOXEKOBUOYXOHEOE3NMEUHNX BIACTUBOCTEH pI3HUX PEUOBUH Ta
MaTepialiiB, OCHOB PO3BUTKY TMOXEX1 SIK HaI3BHMYAWHOI CHUTYyallli, MeXaHi3My
NPUIIMHCHHS TOPIHHS, Jii OCHOBHHUX BOTHEraCHHUX 3aco0iB. 3HaHHS IIUX
TEOPETUYHUX TOJOXKEHb JIO3BOJHUTH TJMOOKO YCBIIOMUTH B3a€EMO3B’SI30K
MOKA3HUKIB TOXEXKOBUOYXOHEOE3MEKH PEUOBMH 3 MapaMeTpaMu TOpIHHS 1
BUOYyXy, aje 1 O3HAaHOMHTHUCH 13 CrocobaMH BIUIMBY Ha IMPOLIECH TOPIHHS,
3a0€3MeueHHs] BUOYX00€3MeUHNX YMOB BHKOPHCTAaHHS PEUYOBMH Ta MaTepiaiib,
BHU3HAUATH YMOBH, 32 SKMX MOXXJIMBE BUHHUKHEHHS TMOXKEX1 Ta BHOYXy, OCHOBHI
napaMeTpH, L0 XapaKTEepHU3yIOThb PO3BUTOK IOXKEXKI PI3HUX KIACiB, a TaKOXK
OCHOBHI MApaMeTPH NPOLECy NPUITHHEHHS TOPIHHS.

3aBnanna: 3apnaHHsM BuBYeHHS «Teopii ropiHHs Ta BUOYXY» MpH MiATOTOBII
OakanaBpiB 3a HampsMoM «OXOpoHa mpami» € O3HAHOMIIEHHS 3 IOHSATTSIMHU
MOKEKOBHUOYXOHEOE3MEKN PEUOBUH 1 MaTepialiB Ta MOKa3HUKAMU 1X MOXKEKHOT 1
BUOYXOBOi ~ HEOE3NEKH;  OBOJIOAIHHA  METOJMKAaMH  PO3PAXyHKOBOIO 1
EKCIIEPUMEHTAIBHOIO BU3HAYEHHSI OCHOBHUX IOKA3HHMKIB BUOYXOBOI 1 MOKEXKHOI
HeOe3MeKd pPEYOBUMH 1 MaTepialiiB; BUBYEHHS MEXaHI3MIB BHHHKHEHHS Ta
NPOTIKAHHS TPOIIECIB TOPIHHS Ta30MOMIOHUX, PIAKUX, TBEPAUX Ta BUOYXOBHX
PEYOBHUH Ta MaTepialliB y AUCIEPCHOMY CTaH1 3 METOIO 3aro0IraHHs BUHUKHEHHS
MIOKEX 1 BUOYXIB UM 3HIKEHHS IHTEHCUBHOCTI TOPIHHS Ha MOKEXK1; 03HAHOMIICHHS
13 3aKOHOMIPHOCTSIMU BIUIMBY 30BHIIIHIX YMOB Ha CTaH IMOXEXHOi 1 BUOYXOBOT
HEOE3MEeKH TOPIOYHMX CUCTEM; O3HAMOMIICHHS 13 MEXaHI13MOM MPUITMHEHHS TOPIHHS,
cnocobamu 1 3aco0aMu 3ano0IraHHS BUHUKHEHHS! TOPIHHS 1 BUOYXY; OBOJIOJIHHS
METOAMKAMH PO3PaxyHKOBOTO BU3HAYEHHSI OCHOBHUX MapaMETPiB MOKEKOraCIHHS
32 JOMOMOTrOK0 BOTHETaCHUX PEUOBMH PI3HUX KIAciB; (DOPMyBaHHS HAyKOBHMX
VSIBJICHB MPO MPUHITUIH pearyBaHHs y HaJ3BUUAHHUX CUTYaIlIsIX.

VY pe3ynbTari BUBYCHHS! HABYAIBHOI TUCIIUTIIIHU CTYICHT (KypCaHT) MOBUHEH
3HATH:

- BHJIM TOPIHHA, OCHOBHI MapaMeTpH, 110 XapaKTepU3yIOTh MPOIEC TOPIHHS 1 BUOYXY;

- OyJOBY MOJyM’sl Ta TIPOIIECH, IO BiAOYBAIOTHCS B 30HAX MOJIYM’SI;

- YMOBH, II0 HEOOXITHI JJii BUHUKHEHHS TOPIHHS 1 BUOYXYy, Ta BUJAM BUHUKHEHHS
TOpIHHA 1 BUOYXY;

- OCHOBH Teopii BUOyXy Ta TEIJIOBOi T€Opii MOIIMPEHHS KIHETUYHOTO TOPIHHS;

- YMOBH Nepexoiay JeduarpaiiifHoro TOpiHHs B IETOHAIIIIO;

- TOHATTA BUOYXOHEOE3MEeKH PeuoBUH, (PaKTOpPH, 110 BIUIMBAIOTH HA BUOYXOHEOE3MEKy
rOpPIOYUX CUCTEM;

- OCHOBHI TIOKAa3HUKM TOXKEKHOI HEOe3NmeKd PpEeYoBHH 1 MaTepialiiB y pi3HUX



arperaTHUX CTaHax;

METOJIMKA  PO3PAaXyHKOBOTO 1 EKCIEPHUMEHTaJbHOTO BH3HAYEHHS OCHOBHHX
napaMeTpiB MOXKEKHOI HeOe3MeKH peUOBHH 1 MaTepialliB;

MeXaHi13M BUHUKHEHHS 1 TIOIIUPEHHS TOPIHHSA MO MOBEPXHI PIIKUX Ta TBEPAUX PEUOBHH,
3arajibHI 3aKOHOMIPHOCTI IIPOLIECY BUTOPSIHHS KOH/IEHCOBAaHUX FOPIOYMX PEUOBUH;
0COOJIMBOCTI TOPIHHS MaTepiaiiB y AUCIIEPCHOMY CTaHi, (PaKTOpH, 110 BIUIMBAIOTH Ha
BUOYXOHEOE3IEKY acpO30JII0;

OCHOBHI METOJIY NPUIIMHEHHS TOPIHHA Ha TMOXEeXl1 1 3amoOiraHHs BUHUKHEHHIO
TOPIHHS B TEXHOJIOTIYHHUX IIpoIiecax BUPOOHMIITB;

kimacudikaiilo 1 OCHOBHI BHUMOTH JI0 BOTHETacHHX 3aco0iB, OCHOBHI MapaMeTpu
MIOKEKOTaciHHs, iX B3a€MO3B’SI30K;

MEXaH13M MPUIUHEHHS TOPIHHS CIIOCOOaMH OXOJIOKEHHS, 13015111, po30aBIEHHS Ta
XIMIYHOTO TaJIbMyBaHHS PEakKilii rOpiHHs, 3ac00U Ta CIIOCOOU MOKEKOTACIHHS;
TEOPETHUYHI OCHOBH BHHHMKHEHHS 1 PO3BUTKY HAJ3BUYANMHHUX CUTYallld Ta MPUHIIUIN

BMITH:

IPOBOJUTH PO3PAXyHOK IapaMeTpiB TOpIHHA: MaTeplalbHUNA Ta TEIJIOBUM OanaHc
MIPOLIECY TOPIHHS, TEMIIEPATYpy FOPIHHS, TEMIIEPATYPy Ta THCK BUOYXY;

OPOBOJUTH PO3pPaxXyHOK MapaMeTpiB BUHUKHEHHS TOPIHHS TOPIOYHUX CHUCTEM:
Oe3neuyHy TeMmreparypy HarpiBy MOBEpPXHI  TEXHOJOTIYHOrO  OOJiaJHAHHS,
TEeMIIepaTypy CaMOHarpiBaHHs Ta MEpioJ IHAYKII MpH TEIUIOBOMY CaMO3aiiMaHHI,
CIIPOMOXHICTB A0 MIANAJICHHS €JIEKTPUUHUX Ta GPUKLUIMHHUX 1CKOP;

po3paxoByBaTh  HapamMeTpH, 110  XapakTepu3yloTh  IOKEKOHEOe3lmeKy  Ta
BUOYXOHEOE3MEKY TOPIOYUX PEYOBHUH: WOJHE YHUCIIO SKHUPIB, KOHIEHTpAIIAHI MeEX1
HOIIMPEHHS MOTYM s, TEMIIEPAaTYPHI MEXI1 MOIIMPEHHS TOIyM s, TACK HAaCHYEHOT MapH,
TeMIIEpaTypy clianaxy, HUKHIO KOHLIEHTpaLIiHy MEXY TOIIUPEHHS MOJIyM sl aepO30JII0;
JOCTITHUM HUITXOM BU3HAYATH napamMeTpH, 110 XapaKTepU3yIOTh
MOKEXKOBHOYXOHEOE3EKy PEYOBHUH Ta MaTepiaiiB.

BU3HAYATH CTYMIHb MOKEXKHOT HEOE3MEKU PEUOBHUH Ta MaTepialliB 3a IaHUX YMOB Ta
BU3HAYATH O€3MeUHI mapamMeTpH ix 30epiranHs Ta nmepepooKw;

IPOBOJUTH BUOIp BOTHETACHUX PEYOBMH, IO HAWOLIbII €PEKTUBHO MNPUIUHATH
TOpIHHS, Ta ONTHUMAaJIbHI METOIHU I10JIauyl BOTHETACHUX PEYOBHH B 3aJICKHOCTI Bij
YMOB NPOTIKAHHS MPOLECY FTOPIHHS;

MPaKTUYHO BUKOPUCTOBYBATH OJIEp KaH1 3HAHHS 3T1HO 3aBJIaHb LUBUILHOTO 3aXHUCTY;
IPOBEICHHS 1OCIIKEHb 13 BU3HAUEHHS! OCHOBHUX I1ApaMETPIB MOXKEKHOT HEOE3EKU
PEYOBHH Ta MaTepialiiB, BIUIUBY PI3HUX (PAKTOPIB HA Il MapaMeTpu;

mamu HaeuukKu.:

- BU3HAUEHHS TapaMeTPiB MOKEKHOI HEOE3MEeKH PEeYOBHH Ta MaTepiaiB;



- BU3HAYEHHS CTYMNEHIO TMOXXEXKHOI HeOe3MeKW PEYoBHMH Ta MaTepiajiB Ha IiJICTaBl
pE3yNbTaTiB BUMIPIOBAHb;

- IPOBEACHHS JTA0OPATOPHOTO EKCIIEPUMEHTY 3 MUTAHb MOXKEKHOI O€3MEKH;

- 34CTOCYBAHHSI PI3HUX CIIOCOOIB Ta METOIB MOXKEKOTACIHHS.

KoMneTeHTHOCTI, SKUMU TOBUHEH OBOJIOAITH 3400yBay BUIIO1 OCBITH:

3A2a1bHI:

® BOJIOJITH KYJIbTYypOIO O€3MEKH 1 pU3UK-OPIEHTOBAHIUM MHUCJICHHSM, TIPH SKOMY
NUTaHHA  O€3MeKu, 3axUcTy W  30€epeXkeHHs  HaBKOJIMIIHBOTO  CEpelOBUINA
PO3TIIAAAIOTHCS K HAWBAKIIUBIII IPIOPUTETH Y KUTTI U TISUTHHOCTI;

® 3HATH CYyYacHI NpoOJEeMH 1 TOJOBHI 3aBIaHHS IMBLUIBHOI O€3MEeKH Ta BMITH

BU3HAYATH KOJIO CBOIX O0OOB’SI3KIB 3 MUTaHb BUKOHAHHS 3aBJaHb MPOQECIHOI TISITLHOCTI 3

ypaxyBaHHSM pPH3UKY BHHUKHEHHS HEOE3MeK, SKi MOXYTh CHPUYMHUTH HaI3BUYAHI

CHUTYyallll Ta MPU3BECTH JI0 HECTIPUATIMBUX HACII/IKIB HA 00’ €KTaX TOCIIOIapPIOBAHHS;

® OI[IHIOBATH CEPENOBHUIIE TepeOyBaHHSA IIOJ0 OCOOMCTOI Oe3MleKkd, Oe3meKu

KOJIEKTUBY, CYCIUIbCTBA, IPOBOJUTH MOHITOPUHI  HEOE3NMEYHHX CUTyalld Ta

OOIPYHTOBYBATU TOJIOBHI MIJIXOAM 1 3aCO0M 30€PEXKEHHS KHUTTS, 3/I0POB’S Ta 3aXUCTY

MpaIliBHUKIB B yMOBAaX 3arpo3y 1 BUHUKHEHHS HEOE3MEUHUX Ta HAA3BUYATHUX CUTYaLIIi;

npogpeciiini:

- 3JIaTHICTH OLIIHIOBATH Ta PO3PAaXOBYBATHU HACIHIIKA BUHUKHEHHS Ta PO3BUTKY TOPIHHS
PEUOBMH Ta MarepiaiB JUIsi TPOTHO3YBAHHS MOXIMBUX OOCTaBUH HAaJ3BUYANHUX
CUTyallli M 4Yac BUKOHAHHSA POOIT 3 BHU3HAUEHHS BIAMOBIIHOCTI TEXHOJIOTIYHOI
YaCTUHH MMPOEKTY BUMOTaM HOPMATHUBHUX MTPABOBUX aKTIB 3 OXOPOHU Tpall;

- 3[aTHICTh 1eHTU(IKYBaTH i OLIHIOBATH JKepelia i BUIM HEOE3NeK, OI[IHIOBATH Ta
pO3paxoByBaTH BIAMOBIJHI MapaMeTpu MOXKEKOBHOYXOHEOE3NMEKH PEUYOBUH 1
MaTtepialiiB MPYU BUKOPUCTAHHI B TEXHOJOTTYHUX TpoIlecax IiJl 4aC BUKOHAHHS POOIT
3 BU3HAUEHHS  BIAMOBITHOCTI TEXHOJOTIYHOI YAaCTMHM TMPOEKTY BUMOTaM
HOPMATUBHUX MPABOBUX aKTIB 3 OXOPOHU MIpalli;

- 3JATHICTh OIIIHIOBAaTH Ta pPO3PaXxOBYBATH TMapaMeTpu TOKEKOBUOYXOHEOE3MEKU
PEYOBHH 1 MaTepiayliB MPU BUKOPUCTAHHI B TEXHOJOTIYHUX MpOIECcaxX, OL[IHIOBATH i
pPO3paxoByBaTH MapaMeTPU PO3BUTKY HEKOHTPOJIHLOBAHOTO TOPIHHS Ta MPOTHO3YBATH
HOro HACIHIJIKU M1 Yac BU3HAYEHHS BIMOBITHOCTI TEXHOJOTIYHOT YACTUHU MPOCKTY
BUMOTaM HOPMAaTHBHUX MIPABOBUX aKTIB 3 OXOPOHU Ipalll Ta OLIHIOBAaHHS HEOE3MeKn
MpOoLIECiB BUPOOHUIITBA;

- 3JaTHICTh BUOMpaTH M 3aCTOCOBYBAaTH 3acO0M Ta METOAM 3aroOIraHHS 3aXUCTY
IPUPOJIH, JIIOIMHU, CepefoBuIIa ii mepeOyBaHHs BiJ HeOe3neuHuX (akTopiB rOpiHHS,
OLIIHIOBaTH €(EKTUBHICTh Ta BU3HAYUTU MPIOPUTETHICTH 3aCTOCYBaHHS BOTHETaCHUX
pPEYOBMH I TaCiHHS Ta 3amoO0IraHHS TMOXKEX IMiJ] 9ac BU3HAYEHHS BiMOBIIHOCTI
TEXHOJIOTIYHOT YaCTUHU MPOEKTY BUMOI'aM HOPMATHBHHUX IMPABOBHUX aKTIB 3 OXOPOHU



mpart.



3. IIporpama HaBYAJBHOI JUCHMILTIHU

MOAVYJb 1

Tema 1.1. 3aranbHi BiIOMOCTI TIPO MPUPOIY IMPOIIECiB TopiHHSA Ta BUOyXy. Kiacudikarris

npotieciB ropiHHs. Turu BUOyXiB.

Tema 1.2. OcHOBHI 3aKOHOMIPHOCTI KIHETHKHM MpPOLECY TOPIHHS 1 TEIUIOBUH Ta

paJuKaIbHO-JIAHIIOTOBUI MEXaH13M TOPiHHA.

Jlexuis 1. OcHoBH mpotieciB ropinus. Kinacudikaris mporeciB TopiHHsS Ta
BUOYyx0BHX peuoBuH. [Iporiecy, 1o Bi10OyBatOThCS y MOIYM 1.
Tema 1.3. MarepiayibHU# 1 TEIJIOBUN OajiaHC MPOIIECIB TOPIHHS.
Jlekis 2. MarepianbpHu OalaHC TPOIIECY TOPIHHS.
Jlekmis 3. Enepretuunumii 6ananc npoiecy ropinas. Teminora 3ropsHHS.
Tema 1.4. [ToxexoBuOyxoHeOe3NeuHi ra3o-, Hapo- 1 MUJIOMOBITPSHI CYyMIIIIi.
KoHuenTpariiiiiti Mexi MOIMMPEHHS MOTYM'sl.
Jlexuist 4. KoHueHTpaliiiHi Mexi MOMUPEHHS MOJIyM ’s1.

Tema 1.5. CamocnanaxyBaHHs i camo3aiiMaHHsl. TeraoBuid 1 JJaHIFOrOBUI BUOYXHU.

CaMocnanaxyBaHHS TOPIOYHX CUCTEM.

Jlexuist 5. OcHOBH Teopli caMocnianaxyBaHHs pe4oBUHU. DaKkToOpH M0
BIUIMBAIOTH Ha TEMIIEPATypPy camocIajaXyBaHHS pEYOBHH

Jlekis 6. CyTHICTH Ta BUJU caMoO3aiiMaHHs. XIMIUYHE caMO3aliMaHHS.
Jlexuist 7. Teruose, (pi3udHe Ta MIKPOO10JIOTTYHE CaMO3aiiMaHHS.

Tema 1.6. [HiniroBaHHS TOPiHHSA, JPKEpeEa 1HIIIIOBaHHS.

Jlexuis 8. BumyIiene 3anamtoBaHHs FOPIOYMX CUCTEM 3alaJIlOBaHHs HarpiTUM
TIJIOM, €NIEKTPUIHUMU PO3psAIaMU Ta GPUKIIHHIUME ICKPaMHU.

MOAYJIb 2

Tema 2.1. [lednarpariitie ropiHHsI ra30-, Tapo-1 TUIOMOBITPSHUX cyMimei. Teruiosa i

nudys3iiiHa Teopii nomupeHHs noaym's. HopmanbHa mBUIKICTh TOPIHHS.
Jlekuist 9. 3aranbHi 3aKOHOMIPHOCTI TOPIHHS Ta30TOBITPSIHUX CUCTEM.

Tema 2.2. Y napui xBuii i qetoHartis. ['opiaHs ra3iB, piiuH, TBEPIAUX PEUOBUH Ta MUTY.

O06'emH1 BUOYXH napo-, ra30noBITpsIHUX cyMmimiei. [IoTykHICTh BUOYXY.

Jlexuist 10. T'opinns piauH. TemnepatypHi MexX1 NOIIUPEHHS TOTyM 5. 3ai-
MaHH$ Ta MOIIMPEHHS TOPIHHA 110 TOBEPXHI PIAMHU HAa BIAKPUTOMY IIPOCTOPI.
Jlexuist 11. 3aiiManHs Ta TOpiHHA TBepAUX pedyoBUH. OCOOIMBOCTI TOPIHHS
LETI0JI030BMICHUX MaTepialliB, MOJIIMEPIB 1 METaliB, BUOYXOBUX PEYOBUH.
Jlekuist 12. OcHOBH Teopii TOPIHHS AUCHEPCHUX CUCTEM.

Tema 2.3. [TomupeHHs TOpiHHS B 3aKPUTOMY ITPOCTOPI.

Jlekis 13. OCcHOBHI MMOHATTS MOXeXi. PO3BUTOK MOXKEX1 B IPUMIIIICHHI.

Tema 2.4. TermoBa Teopis moracanns. Mi3uvHI Ta XIMIYHI aCTIEKTH TEOPil MOTracaHH4.
Jlekmis 14. TemtoBa Teopis nmoracanus. BoraeracHi 3acoou. OCHOBH
kiacudikariii pe4oBUH Ta MaTepiajiB MO BUOYXOMOXKEKHIN HEOe3elli.

Tema 2.5. CiocoOu npunuHEHHS Ta 3armo0iraHHs MpoIieciB ropinHsa. Boraerachi

peyoBHHHU. 3ano0iraHHs YTBOPEHHS TOPIOUOT0 CEPEIOBUINIA, KEPEIT 3aralFOBaHHS,

MOLITUPEHHS TOKEK1 Ha BUPOOHUIITBI.

Jlexis 15. 3anoGiraHHst BHHUKHEHHS TOPIHHS METOJIaMH OXOJIO/KEHHS Ta 130JIA111.
Jlekis 16. 3ano6iraHHs BAHUKHEHHS TOPIHHS PO30aBJICHHSIM 1 IHT101pyBaHHSIM.



4. CTpyKTypa HaBYAJbHOI JUCHHUILTIHU

HazBu 3mMicTOBUX MOJTYIIB 1 TEM

Jlenna ¢opma, ToTUHA

3aouHa hopma, TOTMHU

y TOMY YHCII

y TOMY YHUCII

JI

II

1120

1H]

c.p.

pasom

i |

II

Ip

1H

c.p.

Mopayas 1. OCHOBHY BUHHU

TA TIPOTIKAHHSA

ITPOLECIB I'OPIHH

A

Tema 1.1. 3aranbHi BiIOMOCTI ITPO
MIPUPOJIY MPOIIECY TOPIHHSL.
['opinnsg i BHOYX, iX (i3uKo-
xiMmiuHa nipupojaa. Knacudikaris
nporieciB ropiaas. Tunu BuOyXiB.

1

=

Q

S

o
KHEHHSA
3

1

1

5,6

0,5

0,1

5

Tema 1.2. OcHOBHI 3aKOHOMIPHOCTI
KIHETHUKH TIporiecy ropinns. Ternio-
BUH Ta paJIMKAIbHO-TTAHIIFOTOBHIA
MEXaHi3M TrOpiHHSL.

4

4,6

0,5

0,1

Tewma 1.3. MarepiajibHHH 1 TEILIO-
BUI OaJlaHC MPOLIECiB TOPIHHS.

12

7,8

0,5

0,3

Tewma 1.4. IToxexxoBuOyxoHe6e3-
NeYHi Ta30-, Hapo- i MUJIOMOBI-
TpsiHi cyminni. KonuenTpaiiini
MEXI TOUTHUPEHHSI TOJTYM 'S

15

14,7

0,5

0,2

10

Tema 1.5. CamocnanaxyBaHHs i ca-
Mo3aiimMaHHs1. TeruToBHH 1 JIAHITIOTO-
BUIi BHOYXHU.

29

11

26,7

0,5

0,2

20

Tema 1.6. [HiniroBaHHS TOpiHHS,
JOKEpesia 1HIFOBaHHS.

12

12,6

0,5

0,1

10

Ycboro roaux 3a MOJaYyJIEM 1.

75

16

14

15

26

72

15

53

Mopayas 2. IOIIHUPE

HHSA I'OPIHHSA

Tema 2.1. ledpnarpauiiine ropis-
HS ra30-, apo- 1 MUJIOMOBITPSHUX
cymimeit. Ternosa i audysiitHa
Teopli MOIIMPEHHS MOIYM's.
HopmasnbpHa IIBUAKICTb TOPIHHS.

13

2

2

12,7

0,5

0,2

11

Tema 2.2. Y napHi XBui i IeToHa-

1ist. ['opiHHS raziB, piayH, TBEPAUX
pedoBuH Ta many. O6'eMHI BUOYXHU
1apo-, Fa30MOBITPSIHUX CYMIILIEH.

25

25,7

0,2

20,5

Tema 2.3. [lommpeHHs TOPIHHAS B
3aKpUTOMY ITPOCTOPI.

17

15,6

0,5

0,1

11

Tema 2.4. TerutoBa Teopist oracas-
Hs1. Di3nyHI Ta XiMiYHI ACTIEKTH..

6

8,7

0,5

0,2

Tema 2.5. CriocoOu mpUImMHEHHS Ta
3aro0iraHHs MPOIIECIB TOPIHHS.
Boruerachi peuoBuHU. 3anodiraHys
YTBOPEHHS T'OPIOYOr0 CEPEIOBUINA,
JDKEpeT 3aIaIFOBAHHS], HOIMPEHHS
MOKEK1 Ha BUPOOHUIITBI.

14

9,3

0,5

0,3

7,5

¥Ycbporo roamMH 3a moayJiem 2.

75

16

14

10

11

24

72

11

57

Yceboro rogun

150

32

28

14

26

50

144

26

112




5. Temu ceMiHAPCHKHUX 3aHATH

No HazBa Temn

KinekicTs roguu

6. Temu NpaKTHYHHUX 3aHATH

No Ha3zBa remu

Kutekicts roaun

PiBHsSHHS peakiiii TOPIHHS PEUYOBHH Y MOBITPI.

2

2 |Po3paxyHOK 00’eMy MOBITpS Ta MPOIYKTIB 3TOPSHHS MIPU TOPIHHI
PEYOBHH 1HJIUBIyaTbHOTO CKJIANY.

2

3 |Eneprernunuii 6ananc. Po3paxyHok TemmnepaTypy TOpiHHS
PEYOBHH.

N

Pospaxynox KMIIII inauBiiyanbsHOT pe4OBUHU

POBpElXYHOK TCMIICPATypHU CaMOCIIaJIaXyYBaHHA PCYOBHH.

Po3paxyHok mapameTpiB caMo3aiiMaHHs pEYOBHH 1 MaTepiaiB.

~No o~

Bu3zHaueHHs CipOMOXKHOCTI /10 MiAMATIOBAHHS €JICKTPUYHUX 1
(pUKLIIAHKX ICKOP.

NINININ

oo

Po3paxyHOK MakCMMaJIbHOTO TUCKY MPU BUOYXY.

N

O

Po3paxyHok TeMnepaTtypHUX MEXK IMOIIMPEHHS MTOJIYM s Ta
TEeMIIepaTypH criajaxy piiiH; apaMeTpiB BUOYXy ra3o-
MApOIOBITPSHUX CYyMIIIeH HAa BIAKPUTOMY IIPOCTOPI Ta B
MIPUMIIICHHI.

N

10|0Oco6MBOCTI TOPIHHA TBEPJUX TOPIOYUX PEUOBHH.

11 |Po3paxyHOK HHKHbOI KOHLIEHTPALIMHOT MEX1 aepO30JIIO0.

12 [Po3paxyHOK MapaMeTpiB PO3BUTKY MOXKEKI B OTOPOKEHHI.

13 |Po3paxyHOK TeMriepaTypu rmoracands. MeTou miABUIIICHHS
BOTHEracHO1 €()eKTUBHOCTI BOJAOMIHHUX 3aCO01B IUISIXOM
XIMIYHOT MO (DiKaIlli PO3YHHIB.

NINININ

14 |Po3paxyHOK apaMeTpiB 3ano0iraHHs TOpiHHs (hIerMaTu3aTopamMu.

‘PagoM

14

7. Temu 1a00pATOPHUX 3AHATH

No HasBa remu

KinbkicTh
TOINH

1 |BusnaueHHs (pakTUYHOI KOHIIEHTpALi Mapu Ta rasiB y MoBiTpi Ta
BCTAHOBJICHHSI CTYIIEHS ii HeOe3MeKu.

2

N

BusHaueHHs cTaHIapTHOI TEMIEpaTypHu caMOCHalaxyBaHHS.

w

JlocmimKeHHs! BUAKOCTI NOMUPEHHS (POHTY TOJIYM s

N

4 |Bu3HayeHHS TeMIEpaTypHUX MEX MOMIMPEHHS MOIyM s Ta
TEeMIIepaTypy crajgaxy piiMHH.

5 |BusHaueHHS HUYKHBOI KOHIIEHTPAIIMHOI MEX1 aepOo30JII0 Ta
BCTAHOBJICHHS CTYIIEHIO TT0XKEKOBUOYXOHEOE3MEKH MIITY.

6 |JocaipkeHHs Temio MacoOOMiHY MOKEXK1 B IPUMIIICHHI.

7 |lochimkeHHs] MeXaHi3My 3ano0iraHHs TOPIHHS METOJ0M
¢dnermaTu3anii

Pazom

14




8. Camocriiina po0orta

No Hasga temun Kinbkicth
3/m TOJIUH
1. |TemnepaTypHHIl peXUM TOJTYM 5. 2
2. |®aktopwu, mo BrimBaroTh Ha KMIIII peuoBun. [Tinroroska mgo JIP Nel. 7
3. |TemoBa Ta NaHIIOroBa TEOPisi caMoCHaIaxXyBaHHS. 3
4. |CranmapTHa Ta MiHIMaJdbHa TEMIIEpATypa caMOCTalaXyBaHHS. 3)
[TinroroBka no Bukonauus JIP Ne2
5. |Camo3zaiimanHs Byriuis Ta TOpdy. 3
6. |BuB4YeHHS METOIMKH PO3PAXYHKY 3aIaIi0i0u0i CIIPOMOKHOCTI ICKOP 3
7. |Po3paxyHOK 3amajaror4oi 34aTHOCTI 1CKOp KOPOTKOT'O 3aMKHECHHS 3
8. |®akTopHu, 1110 BIUIMBAIOTH HA MIBUJIKICTH IMOMHUPEHHS JedrarpamiitHoro 6
GbpoHTy mojiym’st Ta AeToHaIiiHoro ropinHs. [linroroBka mo JIP Ne3
9. |BusnaueHns TricKy HacuueHoi mapu Ta TMIIII, Temmeparypu cniaaxy iH. 5
PEYOBMHM Ta cyMilien roprounx piaut. [ligroroska go JIP Ne4.
10./®akTopH, 110 BITIMBAIOTH HA MBHAKICTH MOMHUPEHHS TOJIYM ST TIO 2
noBepxHi TT'M.
11.Meroau 3amxeHHs roproyocti TT'M 2
12.|BuzHaueHHs CTyNEeHIO MOKEKHOT HeOE3MEeKH TUCTIEPCHUX CHCTEM 2
13./[TlinroToBka 10 BUKOHAHHS J1a0OpaTOpHOi poOOTH Ne5. 2
14 | Knacudikarrist moxex. [lapamerpu po3BUTKY MOXKEXK 2
15./[linroToBKa 10 BUKOHAHHS JIaOOpaTOpHOi poOOTH Neb 1
16./OcHOBHI BUMOTH 710 BOrHeracHuX 3aco0iB. [ligroroska g0 JIP No7. 2
Pazom 50

9. InauBiAyabHi 3aBIaHHS

BukoHaHHS 1HAMBITYAJIbHUX PO3PAXyHKOBUX 3aBJaHb BIJIMOBIJTHO J10 MPAKTUKYMY.

No Hasga remn KinbkicTh

3/m rOJIMH

1. |Po3paxyHok konbopy audysiitHoro moaym’s. CkiagaHHs 1
CTEX10OMETPUYHUX PIBHSIHb PEAKI[iil TOPIHHS.

2. |Po3paxyHoK 00’ €My MOBITPS Ta MPOIYKTIB TOPIHHS JJIsI 3STOPSTHHS 1

3. |Po3paxyHOK TEJIOTH 3TOPSIHHS Ta TEMIIEPATYPH TOPIHHS PEUYOBHH. 1

4. |Po3zpaxynoxk KMIIII cymimii rasiB Ta iHAMBIAYaJbHOT pEUOBUHU 4

5. |Po3paxyHok TemIrieparypu caMOCaIaXyBaHHsI pEUOBUH 3

6. |Po3paxyHOK yMOB TEIJIOBOTO Ta XIMIYHOTO CaMO3aiiMaHHs 2

7. |Po3paxyHOK 3amairor04o0i 31aTHOCTI 1CKOP KOPOTKOTO 3aMKHEHHS 3

8. |Po3paxyHOK MaKCHMaJIbHOTO TUCKY BUOYXY. 1

9. |Po3paxyHok TucKy HacuueHoi mapu Ta TMIIIL, temneparypu crianaxy iH. 2
PEUOBHHU Ta CYMIIIIEH TOPIOYMX PIAMH.

10./Po3paxyHok mapaMmeTpiB BUOYXY ra301apoIoOBITPSHUX CyMillIei Ha 2
BIIKPUTOMY MPOCTOP1 Ta B IPUMIIICHH1

11./Po3paxyHOK TEMIIEPATyPHOTO PEKUMY 1 ra3000MIHY MOXKEXKI B TPHUM. 4

12./Po3paxyHOK TeMOepaTypH HOTracaHHsl. 1

13.|Po3paxyHOK mapamMeTpiB 3am00iraHHs TOPIHHS PEYOBHH. 1
Pazom 26




10. MeToan HaBYAHHA
[TpoGnemunii meton. KommerentictHuil metoa. ExcriepuMeHTaIbHIN METOI.

11. MeToau KOHTPOJIIO
TecryBanHsi. BukoHaHHS ayJUTOPHUX Ta IOMAILIHIX 1HAWBIIyaJlbHUX 3aBIaHb. TeMaTHUHE
MKUCbMOBE ONMUTYBaHHSA. [cruT.

12. Po3noain 6aJiB, AKi OTPUMYIOTH CJIyXadi 1Jis OTPUMAHHSA eK3aMeHalliiiHo OI[iHKH
JJISl eK3aMeHy.

[ToTouHUIT KOHTPOJIb Ta CAMOCTITHA poOoTa Hl;}[acIZI;\I/IKO Cyma Garis
3a
Moayasb 1 Moayab 2 KOHTPOJIb )
N B (GKSaI;AeH) JHCHTHILITIY
T1.1 | T1.2|T13|T14|T1.5|T1.6|T2.1|T22|T2.3|T2.4.| T2.5 20 100
5 5 10 5 5 10 5 5 10 10 10

Omninka 3a 0aJbHOI0 IIKAJIOI0 €JIEMEHTIB HABYAJBbHOI AiJILHOCTI 3 THCHHUILTIHA
(1eHHa (popMa HABYAHHA)

EnxeMeHnTH HaBYAJIBLHOI AiIILHOCTI Ycboro 3a cemectp 0atiB
BininyBanHs Ta poO0Ta Ha 3aHATTI 20
TecToBwmii Ta iHIMIA TOTOYHUI MMCHMOBUN KOHTPOJIb 30
[nnuBinyanbHe pO3paxyHKOBE 3aB/IaHHS 20
Bukonanss 1abopaTopHUX poOIT 30
Ycb0oro — MAaKCHMYM 32 nepioj 100
Jlooamxosi  Heob08’a3k06i  3a60aHHA  MA  HAYKOBO-OOCHIOHA 90 20
OisubHicmb 3000y6aua 8UL0i 0ceimu
Ckiiaganns ek3amMeHy (MaKCHMYM) -
HakonuuyBajbHuUil NiACYMOK 120

(3a0yHa (popMa HABYAHHA)

EJleMeHTH HABYAJIbHOI JisVIBHOCTI Ycboro 3a cemectp 0aJjiB
BinsigyBanHs Ta poObOTa Ha 3aHATTI 30
TecToBuii Ta IHIIMIA TOTOYHUI MUCHMOBUN KOHTPOJIb 10
[HMBIAYyaIbHE pO3PaXyHKOBE 3aBIaHHs 40
Buxonanus nabopatopHux pooit -

Y cboro — MAaKCHMYM 32 nepion 80
Jlooamxosi  Heob08’a3k06i  3a60aHHA  MA  HAYKOBO-OOCHIOHA

OisubHicmb 3000Yy6aua 8ULOT 0C8ImuU ]
CryajaHHsl eK3aMeHYy (MaKCHMYM) 20
HaxkonuuyBaJbHHUI MiACYMOK 100




HIxagu oniHIOBaAHHSA

Cyma GauniB 3a BCi BUIu Ouirka O11iHKa 32 HAI[IOHATBHOO [IKAJIO0
HaBYaJIbHOI JISJIBHOCTI ECTS
3a mxanoo BH3 eK3aMeH, qud. 3aIK 3aJTK

90-100
(ma suwe 3 ypaxyeanmsim A BiJIMiHHO
Heob06 S3K0BUX 3a60aHb)

80-89 B 3apaxoBaHO

noope

65-79 C

55-64 D 3aJI0BLIIBHO

50-54 E

HE3aJ0B1IBHO 3 MOKJIUBICTIO
35-49 FX A
MIOBTOPHOT'O CKJIAIaHHSI
- S HE 3apaxoBaHO
1-34 = HE3a40BIIBHO 3 000B’ I3KOBUM
MOBTOPHUM BHUBYCHHSM JUCIUILIIHA

13. Metoanune 3a0e3nmeueHHs

13.1. KoHTpoJIbHi NUTAHHS 1JIsl TPOBEIEHHS MiICyMKOBOI0 KOHTPOJIIO (MOXY/IbHMIT
KOHTPOJIb, €K3aM€eH)
Mopayas 1

Pexxumu ropinas.

Teopii ropinns baxa ta Cemenoga.

3aneXHICTh KOJbOPY MOJIyM sl BIJI PEXKUMY TOPIHHSL.

HumMm, HeOesmeka, Ta 00poTh0a 3 TUMOM.

YMOBU BUHUKHEHHS Ta MEXaH13MHU MOIIUPEHHS TOPIHHS.

CrtpyKTypa Ta TeMnepaTypHUN peKUM MOTyM sl

Hapnmimok noBitps, oro 3Ha4eHHs 171s IPOLIECY TOPIHHSL.

Enepris aktuBallii Ta BUAM XIMIYHUX PEaKIIii 3a TEMJIOBUM e(hEeKTOM.
. T'opinHs 3 TOukH 30py MaTepiadbHOrO OallaHCy Ta XiMmii.

10 Jlaty BU3HAYEHHS MaTepiaJbHOTO Ta EHEPTETUIHOTO OaIaHCIB.

Wo~NOOThWNE

11.TMoxexna napanTara.

12.Temneparypa ropinns Ta ii 38’ 30K 3 HaUTMIIKOM TIOBIiTPSL.

13. AniaGatnuna TemMIepaTypa ropiHHs.

14. Tennora 3ropsHHS, BUIM TEMIIOTH 3TOPSHHS.

15.Kanopumerpudna TemrepaTypa rOpiHHS.

16.Teopernuna TemMnepaTypa ropiHHs.

17.Eneprernunuii 6ananc nporecy ropiHHs.

18. liticua Temneparypa ropinss.

19.Busnaunty Temneparypy ropiHHs, SKIIO 0, = .

20.Bu3HaunTn 06’€M NPOIYKTiB TOPIHHSA 331aHOT PEYOBMHH 3a TEMIIEPATYPH FOPiHHSL.

21.BusnaunTy, ska Maca pe4OBUHM 3a1aHOi PEYOBMHHU MOBUHHA HAIHTH y aHe TPUMIIIEHHS
JUTSL CTBOPEHHS CTEX10METPUYHOI KOHIIEHTpALlii.

22.Buy BUHUKHEHHS FOPiHHSA, CTHCIIA XapaKTEPHCTHKA.
23.XapaKTepucTHKa BUMYILIEHOTO 3aMallOBaHHS Ta IKEPEI 3allallOBaHHS.
24 .KputryHa yMoBa BUHMKHEHHs ropinus npu B3 ta CC.

25. Bigminnocti B3, CC Ta C3.

26. 3aranpHi yMOBY BUHMKHEHHS FOPiHHA Ta Bi/INOBIHI IIapaMeTpH MOKEKHOT HEOE3MEKHY.
KoHneHnTpariiiiii Mexi MOMTMUPEHHS TTOTyM 5.




27.TemnoBa Teopis 3aNaTlOBaHHs HATPITHM TilOM.

28.TemnoBa Teopis 3aNalloBaHHs €IEKTPHIHAM PO3PSIOM.

29.1lonHa Teopis 3anaToBaHHs eJIEKTPUYHUM PO3PSIOM.

30.Bu3HaueHHs MOXEKHOT HEOE3MEKH PU BUMYIIEHOMY 3aIlalFOBaHHI.

31.®Daxropu, M0 BIIIMBAIOTH HAa PO3BUTOK PI3HUX BUJIIB BUHMKHEHHS TOPIiHHSL.

32.3ananoBanabHa CIPOMOKHICT icKOp.

33.Buau camo3aiiManHsl, 0COOIMBOCTI iX PO3BUTKY.

34.TemnoBa Teopis camocnanaxyBaHHs.

35.Ipunuun poGOTH BOrHENEPEIIKOIKYBayiB.

36.IIporecu, M0 BU3HAYAIOTH PO3BUTOK CaMO3aiMaHHsl KHUPIB Ta OJIiii.

37.Ilepion inmykuii, crafii Ta GakTOpH 10 BU3HAYAIOTH TIEPOJL IHIYKIIii.

38.Daxropu, 1110 BIIIMBAIOTH HAa TEMIEPATYPY CAMOCIIATAXYBaHHS.

39.BusnaunTty, un € Hebe3MeyHOO ickpa 3 eneprieio 15 MJIx Ta Temneparyporo 3000 C 3a
yYMOBH ii 111 Ha pe4oBUHY 3 E,;iyy =

40.BusnaunTu Hebe3neKky GpakTHUHOI KOHIEHTpALii ra3y abo mapu 11 3a4aHO0i PEYOBUHH.

41.BusnaunTtn HeOE3MEKY BUKOPUCTAHHS 3a1aHO0T PEYOBMHH 3@ YMOBH BiJIOMOi TeMIepaTypu
HarpiToi NOBEPXHi.

Mopayab 2

1. Buau KiHETMYIHOTO TOPIHHS, CTHCIIA XapaKTEPUCTHUKA.

2. PexuMu ropiHHS MUY, CTUCIIA XapaKTEPUCTUKA.

3. TemneparypHi Meski MOMMPEHHs HOTyM s Ta TeMIIEpaTypa crajaxy.

4. 3p’sa30x TMIIII Ta KMIIIL.

5. ®akTOopH, 10 BILIMBAIOTH HAa THCK BUOYXY.

6 [TopiBusaru ta nosicauty pizauiro HTMIIIL, Ty, Taaiiu-

7. Ctpykrypa neduarpaniiftHoro GpoHTy IOIyM’s.

8. Tlepexin nedarpamniiiHoro ropinHs B JeTOHaIIifHE.

9. Hacuuena napa Ta ii HeGe3nexa .

10.Knacudixanist TBepAHX ropiouMx MaTepialib 3a HOBEIIHKOIO TIPH HArpPiBi.

11.®a3u ropinHs 1EMI0N030BMICHUX MaTepialiB.

12.BnactuBocTi nuity, Mo BIUTMBAIOThH Ha HOTO TI0KEKOBUOYX OHEOE3NEKY.

13.Tpakruune 3nauenns TMIIII Ta TeMnepaTypy cHanaxy.

14 .Piguan ta TTM 1-ro Ta 2-ro pomy. BUropsHHS pedoBHH.

15.TloumpenHs ropiHHs MO MOBEPXHi PiaUH.

16.Mexani3mMu nomMpeHHs TOPIHHS IO a€PO30JII0 Ta AEPOTETIO.

17.0co6muBoCTi rOpiHHS METaiB Ta MOJTIMEPIB.

18.Knacuixamis moxesx.

19.TMoxexi knacis A, B, C.

20.Cragnii po3BUTKY IOXkEkKI Ta MEPIOIN TACIHHS MOKEKX.

21.30nu noxesxi. [TapameTpn moxesxi.

22.Po3paxyBaTi MaKCUMaJIbHUH THCK BUOYXY 3a/1aHOi PEYOBMHHM 32 CTAHIAPTHUX YMOB.

23.0xapakTepu3yBaTH MOBEIIHKY TIPH HArpiBi 3aJ1aHOi PEYOBMHM.

24.Po3paxyBaru HeGe3NeKy 3a1aHOI PiJIMHK B 3aKPUTHX YMOBaX Ta Ha BiKPUTOMY IIPOCTOPI.

25.Bu3HaunTy Kiac Ta HeGesneKy (pakTHYHOT KOHIIEHTPALlii aep0o30III0 3a1aH0T PeUOBUHH.

26.ToprodicTh peYOBHH Ta MaTepialiB.

27. Cnoco6y 3HMKEHHS TOPIOYOCTI PEUYOBUH Ta MaTePialliB.

28. TlapameTpu HebGe3NEKH PEYOBKH B Pi3HUX arperaTHUX CTaHAX.

29. Tennosa Teopis MoracaHHs.

30. MeToau Ta cioco6H MPUIUHEHHS TOPIHHSL.



31. Cnoco6u 3ano6iranns ropiHHs.

32. 3anobiranHs BUHUKHEHHS TOPIHHS IIJIIXOM OXOJIODKEHHS, 13011111, (hrermMaTu3aitii,
1HT101pyBaHHS.

33. 3ano6iraHHs yTBOPEHHS FOPIOYOrO CEPEIOBMIIA.
34. 3ano6iranHs BUHUKHEHHS [KEPEN 3aaltoBaHHSL.
35. Po3paxyHOK TeMnepaTypH MOracaHHs ISl 3a1aH0i PeaKIlii ropiHHsL.

36. Po3paxyHok (ierMaTu3yro4oi KOHLIEHTpaLii 1J1s1 3an006iraHHs BAHUKHEHHS TOPIHHS IIPH
BUKOPHCTaHHI 33/1aHOI PEYOBUHU 3a PAXYHOK 33/1aHOT0 HETOPIOYOro rasy.

13.2. Ilnanu NPpaKTHYHUX 3aHATH. JOJAIOTHCS

13.3. 3aBaanHs AJ19 caMOCTiliHOT po0oTH 3100yBa4iB BUIIOI OCBITH

BcranoBuTH 0COOJIMBOCTI BU3HAYEHHS TEMITEPATYPHOT'O PEKUMY TTOTYM .
Busnauutu dakropu, mo BrumBaroTh Ha KMIIII pevoBun. [linrotysarucs go JIP Nel.
BusnaunT 0COOIMBOCTI TEIJIOBOI Ta JIAHITIOTOBOI TEOPisi caMocIaiax yBaHHS.

-l

BceranoBuTH 0cO0MMBOCTI BU3HAYSHHS CTAHIAPTHOI Ta MiHIMAJIBHOT TeMIepaTypu
camocnanaxyBaHHs. [linroryBarucs 1o Bukonanss JIP Ne2.

BceranoBuTH 0c0OIMBOCTI caMo3aiiMaHHs BYTLLISA Ta TOPY.
BuBunTH METOMKY PO3paxyHKY 3aIaIIOI0Y0i CIPOMOYKHOCTI 1CKOP.
BcTaHoBUTH 0COOIMBOCTI pO3PaXyHKY 3aMato0uoi 3AaTHOCTI iICKOP KOPOTKOTO 3aMKHEHHSL.

Busnauntu ¢akTopu, 1m0 BIUIMBAIOTH HA MIBHJIKICT MOMIKMPEHHS AedaarpaniiHoro GpoHTy
noJyM’si Ta ieToHariitHoro ropinus. [linrorysarucs qo JIP Ne3.

N O

9. BcranoBuTH 0COGIMBOCTI BU3HAYEHHS TUCKY HacuueHoi napu ta TMIIIL, Temneparypu cnanaxy
1HJI. peYOBHHHM Ta cyMiriel roprounx piauH. [ligrorysarucs o JIP Ned.

10.Busnaunty dakTopu, M0 BIUIMBAIOTH HA IIBU/IKICTH TIOIMMPEHHS MOIyM sl 10 oBepxHi TTM.
11.Bcranoutr MeToaM 3HMKEHHS roprodocTi TTM.

12.BcTanoBuTH 0COGIMBOCTI BU3HAYEHHS CTYHEHIO OKEKHOT HEOE3MEKH JUCTIEPCHUX CUCTEM.
13.Iligrorysarucs 10 BUKOHAHHS 1a00paToOpHOi po6oTH Ne5.

14.Bcranosutyu ocobmuBocTi kaacu(ikalii moxkesx, mapaMmeTpiB PO3BUTKY HOKEK.
15.ITiarorysarucs 1o BuKOHaHHS 1ab60paTopHOi po6oTH Neb.

16.BcTaHOBUTH OCHOBHI BUMOTH JI0 BOTHEracHUX 3aco0iB. ITinrorysatucs 1o JIP Ne7.

13.4. MeToan4Hi BKa3iBKM i TeMAaTHKA KOHTPOJBHUX POOIT: J0TAIOTHCS

13.5. ITaket komMIuIeKCHUX KOHTPOabHUX PodiT (KKP) 115 nepeBipku 3HaHb: 101a€ThCS

A

14. PexomenoBaHa Jiiteparypa
Ba3zoBa
Tapaxno O.B. TeopeTnuyHi ocHOBHU noxexoBuOyxonedesnekn. —Xapkis: ALI3Y, 2006. — 395 c.

HlapoBapuukos A.®. O6mas u cneunanbHas xumus / [llapoBapaukoB A.®., Canem P.P.,
Boepoga C.C. — M.: AI'TIC MYC Poccun, 2005. — 458 c.

Kopospuenko A.4. [Iponecce ropenus u B3pbiBa / YueOHuk. — M.: Iloxnayka, 2007 r. — 266 c.
Tapaxno O.B. ExektpoHHuU# migpydyHuK 3 AMCUUILTIHU "Teopis po3BUTKY Ta IPUITUHEHHS
ropiana"/ Tapaxuo O.B., XKepnoknsos K.B., Tpery6os /I.I". - 80 Min / 700 MB. - X.: VII3V,
2007. - 1 en.-ont. auck (CD-ROM); 12 cM. - Cucrt. BuM.: 32 Mb RAM ; Windows 98, 2000, XP.
[e6exo FO.H., HaBuens B.FO. Pacuer ocHOBHBIX MOKa3aTesne moxapoB3pbIBOONACHOCTH
BemiectB u Marepuanos. / llledexo FO.H., HaBuens B.1O. u JIP. - M.: BHUUIIO, 2002. — 77 c.
I'yzenko B.A.. [ojkexxHa TakTHKa, OpraHi3allis Ta MPOBEACHHS aBapiiHO-PATYBAIILHUX POOIT :
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