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O06ume nosoxkenus

[Iporpamma  ompenensier  TpeGosanusi Kk cojepiKaHHIO BCTYIHTEJILHBIX
MCTIBITAHUH B aclMpaHTypy 110 Hanpasienuio 4.3.3. [Tniesbie cucTeMbl.,

[Tpemasnauena juist 1OArOTOBKM K BCTYTHTEILHOMY DK3aMEHY B aCIUpaHTypy
1o HanpanjieHuio 4.3.3. ITuieBbie CHCTEMBI.

Conepxanne nporpaMmmpl

Tema 1. Baesienue i reopernyeckue ocHoBbI Kypea HPOLECCh 1 anaparhl

ITUILIEBBIX TPOU3BOJICTB

BosnuknoBenne W passuTHe Kypca NpoIECCH M ANapaThl [HIIEBBIX
MIPOM3BOJICTB KAK CaMOCTOSITE/IbHON HAyYHOH AUcUHUIUIMHEL. CBsI3b Kypca C JApyruMHu
AUCHUTUIHHAMH €CTECTBEHHO- HAYYHOI'0, 0011enpopecCHOHAILHOTO U CIIEHHAILHOTO
KomIlIeKca 3naHui. OCHOBHbBIC 3aJa4d B pa3BUTHM MPOLECCOB W  allllaparos
TUIICBBIX MPOU3BOACTB. Kitaccudukanust poieccoB nuuieBoi TeXHOJIOTHH.

1) Pusuueckne n Teruiopusnueckue CBOMCTBA MUILEBBIX IIPOIYKTOB U ChIPhSL.

[l1orHocTs,  BsI3KOCTH  (OCHOBBI  PEOJIOrHM), ITOBEPXHOCTHOE HATSKEHHE,
TCIUIONPOBOJAHOCTD, TEMJIOEMKOCTh, TEMIICPATyPOIIPOBOIHOCT.

2) Teopust noupobust u meroabl Mojeiuposanus. Ilomsitue o moja06MHM
(usnuecknx sBneHnit u OespasmepHbIX (0600WIEHHBIX) BenuuuHax. Teopembl
noxodusi. Merozpl aHanusza pasmepHocTeil. Mojie/iMpoBaine, OCHOBHBIE MpaBuja
MO/ICJIMPOBAHMSL.

Tema 2. ['njipaBiryeckue rnpoueccsl

1) OcHoBbl ruapocratuku. ['mapocrarnyeckoe J@BlieHHE W €ro CBOMCTHA.
OcHoBHOe ypaBHeHHE T'HApOCTaTHKH. 3akonsl [lackans u Apxumena. Jlasnenue
JKHJIKOCTH

Ha CTEHKE COCY/IOB.

2) OcHOBBI I'MAPOJAMHAMUKH. Y paBHEHHE HEPA3pPLIBHOCTH MOTOKA. Y paBHEHHE

bepuyiuin. Pexxumbl Tedyenusl KUAKOCTH. ['nipaBinyecKkiue COpOTHBICHHUS U
norepu

Haropa.

3) I'mppaiuueckue Mawuubpl. OOlME CBEJCHMS! O HA3HAYEHHH W THITAX
HACOCOB.

OcHoBHble napaMerpbl padoThl HacocoB. [lpunuun JedcTBUS NOPUIHEBBIX,
LIEHTPOOEIKHBIX, POTOPHBIX, MEMOPAHHLIX, BHHTOBBIX M CTPYHHBIX HACOCOB, MX
XapakTepucTUKu. KomnpeccopHble MallMHbl, BEHTHIISITOPDI U Fa301yBKH.

Tema 3 Teryio0OMeHHBIE POLECCHI

1) OcuoBpsl Tertonepenaud. Ornpejiejienye  TEMJONEpenayd, OCHOBHOE

ypaBHEHHE
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Terionepesaty. 3akoHbl Nepe/iaun TerioTsl TErIOnpOBOAHOCTIO, TEILIOBBIM
nsnyyennem. Pacuer kosdduumenta TCIUIONEPE/IaYn U CpeJIHeH ABMKYLIEH CHIIBI
TEII000MEHHOT O Mporecca.

2) TennoobMmennele  rmporecchl, NpOHCXO/sIMe ©0e3 M3MEHEHUS] U ¢
H3MEHEHHEM

ArperaTHoro  COCTOSIHUSI TEIUIOHOCUTENS.  KOHBEKTHBHLI TerjioooMen B
oaHodazHoM

cpene. Iponecesl konieHcanun u kunenms,

3) Tumbl  TerooGmennbix annaparoB, NPUMEHSEMBIX B  [HIIEBOM
HMPOMBILIICHHOCTH W OGIIECTBEHHOM MHTaHUU. ATTaparsl MOBEPXHOCTHOIO THIIA U
CMEILIHBAHUSI.

4) Unrencudurans rernnoodmenibix npoueccos. CriocoObl UHTEHCHBHUKAIMH

lpoliecca Teroodmena. Perenepanust TemioTs.

5) llponece Boimapusarms. CyumocTs ¥ Ha3HAaYeHUe Mpollecca BBITIApHUBAHMS.

Marepuanbshblii u Terosoii 6aanc npouecca BeinapuBanus. OCHOBBI pacyera
O/IHOKOPITyCHOM BaKyyMHOM BBINApHOl ycTanoBKH. MHOFOKOPITyCHOE BBIITAPUBAHHE.
Tuner

BBIIIAPHLIX anapaToB, NPUHIMIT JIEHCTBHSI.

6) Ilpoueccsl nacrepusamun u crepunuzanuy. CyUIHOCTh W Ha3zHAYEHHE
TIPOLECCOB  MACTEPU3ALNKH W CTEPHIM3ALMK. PEeXHMBI [POBEJICHHs MPOLECCOB
MAcTepUsallil - M crepyanusalmu.  AnnaparypHoe  oGOpMIIEHHE  MPOLECCOB
MaCTepU3aLMU U CTepHAJIU3ALIHH.

Tema 4. I'njipomexanunueckue 1ponecchl

1) Pasjenenne HeOMHOPOJIHBIX CHCTEM. Knaccudpuxauust HeoJHOPOAHBIX
CHCTEM.

Meroznbl  pasjienienns. MarepuanbHplii  GanaHc NPOLECCOB  pasjielieHHus.
Kuneruka npoueccoB ocaxuenus W QuibTpoBaHus. Pa3sjeneHde  KHIKHX
HEOJIHOPOJ/IHBIX CHCTEM, armnaparypHoe odopmiienue npouecca. PasaeneHue ra3zoBbix
HEOJIHOPOJIHBIX CUCTEM, allllapaTypHoe o(opMileHHe poLecca.

2) [Ilpouecc nepememuBanus. CymHOCTh W Ha3sHA4YeHHe IIpolecca
nepemewiMBanus. OCHOBHBIE CrIOCOOBI MEpeMEIIMBAHUS, [IPUMEHSIEMbIE B ITHIIEBOI
IIPOMBILUUICHHOCTH Y OOIECTBEHHOM NUTaHUK. Pacuer HeoOX0MMOH MOLIHOCTH JUIsI

MCXaHHUYECCKOI'O

nepeMeLIBaHusl.
3) [Ilpouecc nceppooxmxkenns. CymHocTh M Ha3HaYeHHE Mpollecca

1nceB1ookuKeHus. OnpejielieHne 1epBoi KpHTHYCCKON CKOPOCTH TICEBI00KHIKEHHUSI.
4) bapomemOpannpie 1pouecchl. CymHOCTh W Ha3HAY€HHE [POLECCOB
00OpaTHOro
ocMoca, yIbTpapuIbTpalui, MUKpoGUIbTpaLui. Anmnaparypaoe ohopmieHne
OapomMeMOpaHHBIX IPOLIECCOB.

Tema 5. MaccooOMeHHBIE MTPOLECCHI
1) OcnoBbl macconepeiayd. Kiaccupukanus MaccOOOMEHHBIX IPOLECCOB.

Marepuanpiblii  Oananc npouecca Maccoodmena. KunHernka Maccornepeauu.

OcHOBHBIE
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3aKOHBI  Maccoriepejadd.  OmnpejiesicHue  cpefHeil  JABHKYIIEH — CHIIbI
MaccoOOMEHHOTO

npouecca. Pacyer OCHOBHBIX HApaMETPOB MaccOOOMEHHBLIX —arnaparosn
rpa)0aHAIMTHYCCKUM METOJIOM.

2) Copbumonnsie mnpouecchl. Cympoct, H HazHauyeHHE COPOIMOHHbIX
npoueccoB.  Pusnueckue  OCHOBBI  rpoiieccoB  abcopObumu.  Amnmaparyproe
oopmiieHHe 1poreccoB abcopOIMK U aJcopOIHH.

3) [Ilpouecc okcrparmposanus. CymHocTh M HazHayeHWe —[poliecca
IKCTPArupoBaHusl. DKCTPAKLUSI B CHCTEME XKHUKOCTb-)KUAKOCTE. DKCTpAarupoBaHue
M3 TBEPJBIX

Tell. AnnaparypHoe o)opMIICHHE [1pOoliecca IKCTPArnpOBaHHs.

4) Tlpouece cymkun. CyumocTts ¥ Hasnadenue npoiecca cymkd. Cpoifctsa
BJIQXKHBIX MaTepuanoB. Bujsl ¢Bsi3u Biaru ¢ mareprasoM. OCHOBDLI TEOPHHM CYLIKH.
MarepHanbHelii ¥ TensioBoii Gananc nporecca cyuku. Anmnaparyproe odpopmieHue
rnpouecca CyIIKH.

5) Tlpoueccsl kpucraumzaimu W pacrBoperns. CyIHOCTh M Ha3zHAYEHHE
IPOLECCOB KPUCTAIM3ALMK U pacTBOpeHusi. (PU3MvyecKre OCHOBLI, MaTepHaIbHBIN 1
TCIUIOBOM OajaHC IpoleccoB KPUCTAUIM3ALMH W PACTBOPEHMs. AnaparypHoe
0(hopMIIEHHE [TPOLIECCOB KPUCTAIIN3ALMHU U PACTBOPEHHSL.

6) Ilpoueccsl neperonkn u pexrupuranrd. OCHOBHBIC MOJIOKEHUS TEOPHH
neperoHkd. [Ipocrass mneperonka. OpHokparHoe ucnapenue. PexTuduxanms.
MarepuanbHplii ¥ TeruioBod OajaHc mporecca peKkTHhHUKALMU. AMNIaparypHoe
oopmienue npouecca peKTH(GUKALHH.

Tema 6. MexaHuuecKkue rnpoiecchbl

1) [poueccs! u3menbyenus. CymHoCTh U Ha3HAUEHHE [IPOLecca U3MENILYCHHMSI.

OTKpBITBIA U 3aKPBITBIA UKL U3MesbueHust. OCHOBBI TEOPUU H3METbYCHHSL.
Teopun

Purtunrepa, Kupnuuena, PeOunjepa. AnnaparypHoe opopmiieHHe Tpolecca
U3MeJIbYCHUSI.

2) Ilpouecc copruposanus. CymHOCTb M Ha3HAYCHHWE  mpouecca
COPTHUPOBAHUSI.

Buasl coprupoBanusi. OCHOBHBIE XapaKTEPUCTHKKM MPOLEcca COPTUPOBAHMSL.
ArnnaparypHoe o()opMIIEHHE NpoIecca COPTUPOBAHHS.

3) Ilpouecc npeccoBanust. CyUHOCTh ¥ Ha3HAYCHHE HpoOLECCa MPECCOBANMS.
Busl npeccosanusi. PakTOphl, BIMAIOIME Ha 1pouecce npeccosatus. OCHOBHBIC
XapaKTepUCTHKHU MPOLECcca MPeccoBanus. AnnaparypHoe ohpopmiieH

Bonpochl st BETYIHTEILHOTO HCNLITAIHS 110 HANPABJICHHIO
4.3.3. IInmennie CHCTEMbI

1. O611MEe 3aKOHBI ITPOLIECCOB B MUIIEBOH TEXHOJIOIHH: 3aKOHBI PABHOBECH S|
CHUCTEMBI, OOIIMH 3aKOH KHHETHUKH ITPOLIECCOB.

2. OnpejiesieHne BEJIMYMHBI CPEJIHEH JIBUKYIIECH CHIIBI TEII000MEHHOTr0
nporecca

IpH Terionepe/aye.
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3. Mexauusm passenenus sKuaknx nuieBbix NPOJYKTOB BapomMeMOpaHHBIMH
METO/IaMH.

4. OcHoBHBIC (U3MUCCKHE CBOIMCTBA U IIEBLIX MPOJYKTOB H IHILEBOTO CHIPHS:

BSI3KOCTB HBIOTOHOBCKHX 1 HEHBIOTOHOBCKHX KHIAKOCTEH; MIOTHOCTB.

5. OcHOBHbIE 3aKOHOMEPHOCTH TpoLiecca (uabTpanmu uepes nopucryio
MEPEropoAKy. DHILTPaLHs ra30BbIX MBLIECOEPKALIMX IOTOKOB,

6. Llenrpobexkunle nacocsl. OcHOBHbIC XapaKTePUCTUKH U IIPUHLIMIT ICHCTBUSI.
Kasuraums u Boicota Beachipamms

7. Ipouece npoctoit neperonky. leperonxka 6e3 nedermarmu u ¢
neduierManuei.

8. OcHOBHBIC TeIIOGU3UYECKHE CBOHCTBA THILCBLIX IIPOJLYKTOB U CHIPbSL:
TCIUIONPOBOAHOCTD, TEINIOEMKOCTD, TEMIIEPATYPOIPOBOAHOCTD.

9. Annapa'ru, [IPUMEHSIEMBbIC JUIsI pasjeiicHust HCOJIHOPOJIHBIX CUCTEM
METO1OM

OCaXKJICHMUSI.

10.0cHOBHBIE 3aKOHBI TMAPOCTATHKH. 3AKOHBI Diinepa, [Tackas.
11.Onpenenenne senuuunn cpeeii JBIKYIICH CHIIBI MACCOOOMEHHOTO
npouecca.

12.IToobue pusnueckux sisienuii; FCOMETPUYECKOE M000UEe, TEOpEMbI
110100 usL.

13.Heutpudyru Gpuisrpyiowme u ¢ cenapupyioumu tapejkami. [Tpunnmn
ACHCTBHS, 00J1aCTh IPUMEHEHHS.

14.0Onpenenenne rennonepenaun. OcHoBHoE ypasHeHue TeTIonepe/layum.

I5.bespasmepubie (00061eHIIbIE) TapaMeTph rnpoueccos. Kpurepuu,
KOMIUIEKCBI U CUMITJIEKCBI.

16.Pa3jiesienne ra3oBbIX HEOAHOPOIHBIX CHCTEM B MOJIE IPaBUTALOHHBIX,
MHEPIHMOHHBIX HEHTPOOEKHBIX CHJI, anmaparypHoe 0hopMiIeHHe IpoLecca.

17.Cyumocts 1 Ha3HauyeHue nporecca JKCTparupoBaHus. MarepuanbHplii
Oananc

poLecca dKCTParupoBaHusl, ypaBHeHue KHHETHKHU [polecca.

18.Cymnocts Haznauenus npouecca neesrooxkmkenns. Onpenesienue
KPUTHYECKHUX CKOPOCTEH MCEBJI00KMIKEHMUSI.

19.Cuibl nefcTByIOIIME HA TENIO B XKUAKOCTH (rase). 3akon Apxumena.

20.Turpl TErI00OMEHHBIX ANNapaToB JUis HArPEBAHUS U OXJIAYK/1CHHSI cpen B
IIHLIEBOM NPOMBILIJIEHHOCTH U B O0LIECTBEHHOM ITHUTAHNH.

21.ITpouece MUKPOQUILTPALIMH, HA3HAYCHHE U CYLIHOCTD MPOLECCa, ero
JIBHIKY LA

cuita. O6IIHOCTE U OTIIMYKE OT (GHUIILTPOBAHMSI.
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22.'uapoanHamMuKa UeanbHO HKHAKOCTH. 3aKON bepuynn aiis upeansnoi
KUJIKOCTH.

23.MCTO[1 daHaJin3a paamcpuocreﬁ, Cro CyHlHOCTL U 3HaYECHHUE B OIIUCAHUU
NPOLECCOB MUIIEBOMN TEXHOJOTUH.

24.Macconiepeiaya u Terulonepeaya, ux o0IHOCTDL. 3aK0H MOJICKYJISIPHOM
i dysuu (nepsbiii 3akon Puka) u 3aKon Dypoe.

25.Annaparyproe oopmieHe nporecca HIMeIbUCHHIS,

26.Temonepeiaua B TeruooOMennKax 4€pes3 TeIIONEPE/IaloLLyIO CTEHKY.
lonsitne xosdurnenta Tennonepeavm.

27.DKCTpaKLMsI B CHCTEME JKHIKOCTh-KHKOCTD, armaparypHoe opopmIieHue.

28.I1pouecc BbinapuBansi, OCHOBHbIE TOJOKCHHS 1 omnpejenenusi. Cxema
OJIHOKOPIIyCHOM BaKyyMHOM BBINAPHON YCTaHOBKH.

29.Paspenenue ra3oBbIX HEOHOPOHBIX CHCTEM (Gunbrposanem u B
DIICKTPUYECKOM TOJIE.

30.Ipouece ocaxuenus. Kpurepuaiboe ypasHenue, onuchBaiolmee rnpoiecc
ocaxcaenus, ypasnerne Croxcea JUlst JJAMUHAPHOTO PEKUMA OCAIKICHHSL.

31.Tunbl anmaparos, IpUMEHsIEMBIX JUlsl POBE/ICHHs GAPOMeMOPAHHbIX
IPOLIECCOB.

32.Knaccuuxanust HeOIHOPOHBIX IeTEPOreHHBIX CHCTeM. MeTo/bI
pasjie/ieHust

PETEPOreHHBIX CHCTEM.

33.Ilpouecc pekTHHKALIHN, OCHOBHBIC TI0JOKEHHS TEOPUH PEKTHDUKALINH.

34.Tunpl BbINAPHBIX AlNAPATOB, PUHIKMIT JACHCTBUSI.

35.Knaccuduxanust MaccooOMEHHBIX MpoLeccos. JlaTh onpejiesieHue KakioMy
BUJLY

MacCOOOMEHHBIX MPOLIECCOB.

36.IIpouecc ncesrooxkuxkenust. JJocTOMHCTBA U HEIOCTATKH NpoLecca
T1CEB/I00KHUIKECHHSL.

37.Maccoriepeiaua, OCHOBHOE ypaBHEHHE MAaCCONpEiauu, NOHITHE
KodpduumrenTa

maccorepe/iayu.

38.Teruooraua npu (Ga3oBbIX MPEBPALLEHUSIX: TPOLECC KOHJIEHCAIHH.

39.MemOpanHbIe Mpouecchl, 00JacTH MPAKTUYECKOTO IPUMEHEHHSL.

40.ITpouecc teronposojHocTy. 3akon Pypre. TennonpoBogHocTs Uepes
MHOTOCJIOMHYIO CTEHKY.

41. KoHCTpYKUMH peKTU(HUKALMOHHBIX alllapaTos.

42 IToHsiTHE TEIIOBOrO MOrPaHUYHOrO CJIOS B IpOLecce TerionepeHoca.

43.Ipoueccnb nepemeninpanus. Haznauenue, CyluHocTs ¥ IPUMEHEHHE B

[TULLEBOM
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TEXHOJIOTHH. Pacxon sneprun na nepemernupanne. OCHOBHBIE BHIbI
MEXaHHYECKHX MellajioK.,

44.MecTHbIC OTEPH MPH JABHKEHHH JKHIKOCTH

45.JBikenue peanbHoil BA3KOM skuuKOCTH. 3akon Bepryiu uis peaibHoil
KMJIKOCTH

46.A0copOumst. CylHOCTb U IPUMEHEHHE TIpolecca B MHILEBOH TeXHOIOIHH.

[IprHumnuanbabie KOHCTPYKTHBHBIE cXeMbl abcOpGEpoB.

47.I1pouecc obparTHOro ocmoca, Ha3HayeHHe U CYLIHOCTD IPOLEcca, ero
JBHKYLLAst CHIA.

48.Macconepenaua, 3akon MoseKyJIspHOi 1 y3uu (nepsolii 3axon Muka).

49.Anmnaparpl, npUMeHsieMble JUls pa3/ielieHis HEOAHOPOIHBIX CHCTEM
METO/IOM OCAXK/ICHMSI B T10J1¢ LEHTPOOEKHBIX CHIL.

50.ITopsiiok (rocieioBaTeIbHOCTH) pacyeTa TerI00OMEHHBIX arapaTos.
Pacyer uzossiumm.

S1.Hentpudyruposanue. Teopust npoiiecca ocaguTeIbHOrO
LeHTPU(YrUpOBaHHSI.

Bunnl nenrpudyr (ocanurensusie, GUILTPYIOLIHE)

52.MexaHuyeckoe repemMelinBaHie, KpUTepraibHOE YpaBHEHHE JUIsl pacXo/ia
SHEPIr'UHU IPU MEXaHUYECKOM INepeMelBaHHH.

53.0OxapakTepu30BaTh MOHSITHs: CTENEHb U3MEJIbUCHHUS, JIMCIIEPCHOCTD U
CpeAHHUH

pasmep JcreprupyemMoix (M3MeIbYeHHBIX) YaCTHIL, KX CyMMapHasi U yJie/IbHast

IOBEPXHOCTH. 3aBUCUMOCTH, CBS3BLIBAIOIME OTH BEJIMYUHDI.

54.DueprocOepeskeHne B MUIICBOI TeXHOJIOMMH. ANnaparypHoe opopmieHne
CHCTEM pereHepaliy TeIIoBO SHEPruu B TEIIO0OMEHHBIX arnaparax M1IIeBOH

npombliieHHOCTH. ITonsTie 0 Koo puimente pereHepaluy.

55.Temioo06Men npu cBo6oaHOi Kousekunu. Kpurepuit Hyccensra, ['pacroda.

56.MarepuanbHblii 6ananc MaccooOMEHHBIX IPOLECCOB, YpaBHEHHE paboyeii

JIMHHUU.
57.IuapoiiHaMUuecKue PEKMMBI JIBUIKCHHS HKHJIKOCTH. Pouib kpurepust

Peiinosina

58.Ipouecc coprupoanus. CHTOBOH anain3. Pasjeienue JIMCIepCHbIX Cpet
110 pa3Mepam YacTHIL.

59.Hacochl 1nopiHeBbie, MeMOpaHHbIe, ECTEPEHYATbIC H CTPYHHbIC.
[Ipunin JeicTBHS, 00J1acTh PUMEHEHHUSL.

60.Mcronp30BaHue TEIUIOTH BTOPUYHOTO (COKOBOIO) 1apa MpH BbllapKe:
BpINIapKa C TEPMOKOMIIPECCHEH U MHOTOKOPITyCHAsl BbIITApKa. CpaBHUTEIbHDIE

[10Ka3aTeJin.

61.Teniosoii 6ananc pabotel annapara. [ousirue teriosoro KILJL
I Cmp7 uz 10 !
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02.I1pouecc rncesooKmKenus. Teopus npouecca. Jlocronncrsa u HegocTarku
alnapaToB ¢ MCEBAO0KHUIKEHHBIM CJIOEM.

63.Maccornepesaua, 3aK0H KOHBEKTHBHOI Ippy3un.

64.TennooGMenH n1pu BBIHY K ICHHOT Konsekumu. Kpurepuit Hyccenpra,
Ipannrns, Peiinonpca.

65.I1pouece nepemenmsanmus, ero L€JIb, OCHOBHBIE BHJIbI [IEpEMEIIMBAHHS.

66.CopOuonnble nporecchi: NPOLECChl aicopOIHH.

67.0cHOBBI Teopun ApoGIICHHUS. Teopust Purrnirepa, Knuprnnuesa-Kuxa,
PeGunnepa.

68.I1pouece Boimapusanms. Muorokopriycioe BbinapuBanue (MpsSMOTO4HAS U
NPOTUBOTOUHAS CXEMa).

69.Cymmocts 1 Hasnauenue npouecca CyIIKH. Buapl cBsi3u Biaru ¢
MatepuainoM. Tpu cranuu cymkw.

70.Annapatsl, npuMeHsieMbIe JUIs paszieleHus HEOJIHOPOJIHBIX CHCTEM
GunsrpoBanuem.

71.Ipouece TenooTaaum K KUISIEit KHAKOCTH, OCHOBHBIC 3aKOHOMEPHOCTH
nporecca.

72.Ilotepu jaBjieHust HAropa MpH JBIKCHHH KHAKOCTH B KAHATIAX (morepu Ha
TpeHue)

73.TCHHOHPOBOI},HOCTI), OCHOBHBIC 3aKOHOMEPHOCTH IIpoIecca. CTaLmonapuas!

HeCTallHOHapHas! TeIIONPOBOIHOCTb.

74.I1pouecc KpUCTaIIM3aMK, OCHOBHBIC TCOPHH MPOLECCa, aNNapaThl JUls
IIPOLECCOB KPUCTAJUTU3ALIMH.

75.TeruioBoe u3jryyenne, OCHOBHbLIC 3aKOHOMEPHOCTH M PaCUETHBIE
YPaBHEHHSI.

76.MatepuajibHbli M TENJI0BOM 6ajialchl porecca BblapuBaHusl.

77.Ipouecc sKeTparipoBaHus U3 TBEP/BIX TeJl, arnaparypHoe oGopmiieHue
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