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Meroanueckue peKOMEHAAIMU [Jii CaMOCTOSITENIbHOW paboThl 00ydYarommxcs
no AuctuIuinHe «OU3MKO-XUMHUECKUE OCHOBBI PAa3BUTHUS U TYLIECHUS MOXKapay Mo CIelu-
anpHOCcTH 20.05.01 IToxkapHast 6e3omacHOCTb, npoduib «IloxxapHas 6€30MacHOCTh TOCY-
napctBa» — MBanoso: UIICA I'TIC MUC Poccuu, 2023. - 23 c.

MeTtoanueckue pEKOMEHJAIMKA COJAepkKaT KpaTKoe M3JI0KEHHE JAUCHUIUIMHBI
«DU3BUKO-XMMHYECKHE OCHOBBI Pa3BUTHS W TYIICHUS TMOXapa» B COOTBETCTBHH C
TpeboBaHusaMu DeeparabHOro rocyJapcTBEHHOI0 00pa30BaTENbHOIO CTaHAAPTa BHICILIETO
oOpazoBanusi — crneuuanurer no cnenuansHoctd 20.05.01 Iloxaphasi Oe3o0macHOCTb U
OCHOBHOH Ipo¢ecCHOHAIbHOW 00pa30BaTeIbHOM MPOrpaMMbl BbICIIET0 00pa30BaHUS IO
cnenuansHoct  20.05.01 IlokapHast Oe30macHOCTb, COBETHI MO IJIAHUPOBAHUIO U
OpraHM3ali BpPEMEHH, HEOOXOJUMOr0 Ha H3Y4YEHHE IUCUUIUIMHBI, TOXKENaHUS IO
M3yYEHHUIO OTAEJBHBIX TEM Kypca, PEeKOMEHJAIMM IO HCIOJIb30BAHUIO MaTepHAJIOB
y4eOHO-METOIMUYECKOTO KOMITJIEKCa, PEKOMEH/IalluH 110 paboTe ¢ JIUTEPaTypOif; COBETHI 10
MOJTrOTOBKE K MIPOMEKYTOUHOM aTTECTaIH.

MeToauyeckue peKOMEHIAlMU PAcCMOTPEHBbI Ha 3aceqaHuH Kadenpsl Tocynap-
CTBEHHOI'O Haj3opa M 3kcnepTu3bl mnoxapoB (B cocraBe YHK «l'ocygapcTBeHHbIN
HaJ[30p»).

[IpoToxos Ne OT « » 2023 r.

Meroanueckne peKOMEHIANH O0CYKIEHbI U 0JI00PEHBI Ha 3aCelaHUd METOINKO-
nearoruyeckoro copera MBaHOBCKOM moxapHO-cracatenbHoi akaaemuun [TIC MUC
Poccun.

[TpoTokos Ne OT « » 2023 r.

© UITICA T'TIC MYC Poccun, 2023
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BBEJIEHUE

B pesynbraTe M3yuyeHUs AUCHUUIUIMHBI OOYYarOUIUeCs OJKHBI IOJYyYUTh OIpeEse-
JIEHHBIE MPENCTaBICHUSI 00 OCHOBHBIX (PM3MKO-XMMHUYECKHUX 3aKOHOMEPHOCTSIX pa3BUTHUS
noxkapa, 00 OOBEKTUBHBIX (PU3MYECKMX M XMMHUYECKUX MpOIeccax, JekKalluX B OCHOBE
BCEX CYILECTBYIOIIMX IPUEMOB U CIIOCOOOB MPEKPALIEHHS TOPEHUSI.

N3ydyenne aucuunianabl «PU3MKO-XMMUUYECKHE OCHOBBI PA3BUTHUS M TYLIEHUS IO-
&Kapay, IOMUMO JIEKIUI U MIPAKTUUYECKUX 3aHATUH, COPOBOXKIAETCS BBIIIOJIHEHUEM psiia
CHenu(pUIEecKrX J1abopaTOPHBIX pabOT, MpeJHA3HAYCHHBIX JUIA YIIyOJeHUs U Pa3BUTHUS
MPEJICTABICHUM O CJIOXHOW COBOKYIMHOCTH (PU3MKO-XHUMUYECKUX MPOLIECCOB U SIBJICHMIA,
COTIPOBOXAAIOIINX MPOIECC HEOPraHU30BAaHHOTO NU(DPY3MOHHOTO TOPEHHUs B YCIOBHUAX
noxkapa. JlabopaTopHbie pabOTHI IPOBOJATCS IBYMS MPENOAABATEISIMU. Y CBOCHHE MaTe-
puasia KOHTPOJUPYETCS TEKYIIMMU KOHTPOJbHBIMU paboTaMu. 3aBepIIaeTCs H3y4YeHHE
IMUCHUILINHEBI cIavel 3a4eTa.

Kpome OCHOBHON M JOIOJHUTENBHOM JIMTEPATYpPbI, MPUBEACHHON HWXKE, IpHU
U3yYEHUU JUCUMIUIMHBI PEKOMEHIYETCsS MHCIONb30BaTh CIPABOYHYHO JIUTEpATypy,
Hay4yHbI€ U3J1aHus, COOPHUKH MTyOJUKaLUi HAyYHBIX KOHPEPEHUUH U JIp.

Jluteparypa

a) OCHOBHas JUTEpaTypa

1. Mapkos B.®. Ou3nko-XUMUYECKHE OCHOBBI PA3BUTHUS U TYLIEHUS MOKAPOB:
YueOHoe mocobue Jisi KypCaHTOB, CTYACHTOB U CIylIaTenell 00pa30BaTENbHbBIX YUpPExKIe-
auit MUYC Poccun / B.®. Mapxkos, JI.H. Mackaesa, M.I1. Muponos, C.H. Ila3zuukosna,
ExarepunOypr: YpO PAH.2009. - 274 c.

0) JOMOJIHUTENbHAS TUTEpaTypa

2. baros /[.B. 3aianus 1 METOAMYECKUE YKa3aHUS IO BBIIOJHEHHIO KYypPCOBOM
paboThl o gucHuminHe «PU3NKO-XUMUYECKUE OCHOBBI Pa3BUTHS U TYIICHUS MOKapay
U1 00y4arolMXCsl OYHOTO OTAENICHUS U CIyllaTeNei-3a04HUKOB (JIJIs1 BCEX CIEeLHaIbHO-
creit) / J1.B. bato, T.A. MouanoBa, H.A. Taparanos, A.B. IletpoB. — BanoBo: OOHU
OKO HUBU I'TIC MYC Poccun, 2013. — 74 c.

3. CroponkuHa O.E. ®u3nK0-XMMHUYECKHE OCHOBBI Pa3BUTHS U TYIIECHUS MOXKa-
POB: y4E€OHO-METOAUYECKOE [TOCOOUE AJIsl BBIIIOJHEHUS! KOHTPOJIBHON paboThl (M31aHuE 2-
oe, nepepad. u nom.) / O.E. Croponkuna, T.A. MouanoBa, A.A. OcmomnoBckas — BaHoBoO:
NBanoBckas noxapHo-cnacatenbHas akagemus ['TIC MUYC Poccun, 2024. — 51 c.

4. Croponkuna O.E. ®U3MKO-XMMUYECKHUE OCHOBBI PAa3BUTHS U TYLIEHHUS MOXa-
poB: npaktukyM / O.E. Croponkuna, T.A. Mouanosa, A.A. OcmonoBckas — MBaHoBoO:
WBanoBckas noxapHo-cnacatenbHas akagemus ['TIC MUYC Poccun, 2024. — 46 c.

5. Koposbuenko A.S. IIpoueccsl ropenus u B3peiBa. — M.: Iloxnayka, 2007. —
266 c., ui.

6. Koposbuenko A.f., Koponsuenko [I.A. [ToxkapoB3pbIBOONACHOCTh BEILIECTB
¥ MaTepUasoB U cpeAcTBa UX TyumeHus. CripaBOUHUK: B 2-X 4. — 2-€ U3[., nepepad. u AoI.
— M.: Acc. «IToxnayka», 2004.
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7. MouanoBa T.A. ®U3MKO-XUMHUYECKHUE OCHOBBI TOPEHUS: yueOHOe mocodue /
T.A. Mouanosa, /I.B. batos, A.B. Iletpos, H.A. TaparanoB — MBanoso: OOHHN 2KO
HNBU I'TIC MYC Poccun, 2014. — 170 c.

8. HaymoB A.B. 3agaynuk mo moskapHOW TakTuke: ydyeOHoe mocobue / A. B.
Haymosg, A. O. Cemenos, /I. B. Tapakanos, lO. II. Camoxsainos. - UBanoo: ®I'bOY BO
NBanoBckas noxapHo-cnacarenbHas akajgemusa ['TIC MUC Poccun, 2019. - 190 c.

9. Tepebner B.B. CripaBouHUK pyKOBOJAWTENS TYIIECHUS MoXkapa. TakThueckue
BO3MOXHOCTH TMOXKapHBIX noApaznaesneHui. — M.: TloxKuura, 2004. — 248 c., uin. — Ilo-
KapHas TaKTUKA.

B) HOpMAaTUBHAs JIUTEpaTypa

10. ®enepanbhbiii 3akoH oT 22.07.08 No 123-03 «TexHUYECKHI pEriiameHT o
TpeOOBAHUAX MMOXKAPHOU OE30MTACHOCTH.

r) 0a3pl MaHHBIX, TOWCKOBBIE CHUCTEMBI, SJEKTPOHHO-OMOIMOTEYHBIC CHCTEMBI
(3MeKTpOHHBIE OMOIMOTEKN) U AJICKTPOHHBIE 00pa30BaTEIbHBIE PECYPCHI:

11.  www.vniipo.ru.

12.  www.mchs.gov.ru

13. Iudposas cpena MBaHoBcko# noxapHo-cnacarenbHon akagemun ['TIC MUC
Poccun.

14. DnexkTpoHHas 6mbimnoTeka akagemuu http://Bibliomchs37.ru.

15. Enwnas BegoMmMcTBeHHas »djekTpoHHas OuoOnnoreka MUYUC Poccuu ceth
WNHtpaner.

16.  ObC «lOpaiir».

17. HamwmonanwHas 37€KTpOoHHAS] OMOIMOTEKA.
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MeToanuyeckue peKoOMeHIAIMHU 110 N3y4YeHNI0 Kypca

[IpucTtynas Kk M3y4eHUIO AUCUMIUIMHBI « DU3HKO-XMMHUYECKHE OCHOBBI Pa3BUTHUS U
TyLIEHUs TM0Xapa», HEOOXOAUMO O3HAKOMUThCS € pabodeil mporpaMMoi, HACTOSIIUMU
METOJMYECKUMH YKa3aHWSIMHU U CIIUCKOM PEKOMEHIyeMou ymrepaTypbl. CIIMCOK uTepa-
TyphbI JIaH Kak B pabo4eil mporpamMme, Tak U B KOHIIE KaX10i TEMbI TaHHbIX METOUYECKUX
YKa3aHUM.

OCHOBHasl TPyAHOCTb, C KOTOPOHM CTAJIKUBAETCS 00yYaroIMiics IpU U3y4YEHUU Kyp-
ca, COCTOUT B HEYMEHHMU CHCTEMATHU3HpPOBATh MaTepHall, BBIACIATh HanOoyiee BaKHbBIE
CBEICHMSI, yCTaHABIMBATh B3aWMOCBS3b U B3aMMOOOYCIIOBICHHOCTh SIBICHUN M TPOILIEC-
COB, MPOUCXOASAIINX IIPU MOXKape. ITOMY B 3HAUUTEIHHOW CTENEHU MOMOTraeT pazdoop Ma-
Tepuana KaxxJa0i TeMbl, a TAKKE€ BOIPOCHI U1 caMoIpoBepku. HacTosTenbHO peKOMeHLy-
€TCsl BECTH MOAPOOHBIN KOHCTIEKT JICKIIMM M MPAKTHUECKUX 3aHATUNA. DTO TeM OoJiee Bax-
HO, YTO MaTepHaJl JUCUUIUIMHBI MPUAETCS U3y4aTh O PA3HBIM JUTEPATYPHBIM HUCTOYHH-
KaM.

ITpu 3anucu popmya HEOOXOAUMO yKa3aTh MPUHATHIE 0003HAYEHUS U Pa3MEPHOCTD,
BXOJAIMX B YPABHCHHE BEJINYUH.

Baxxno ¢ camoro Hauana u3y4eHusl MaTepralla JMCHUIIIMHBl PAa3BUBATh IOHUMAHUE
(u3MYECKOl CYIIHOCTH SIBICHHWH, UX B3aUMOCBSI3M, MPEACTABIATh, A€ 3TU SIBICHUS
BCTPEUAIOTCSl B IPAKTHKE, KAKOBA MX POJIb U 3HAYEHHE B Jieye 00eCIeYeHUs] MaKCUMallb-
HOM MOXapo- B3pHIBOOE30MACHOCTH MPOMBIIIJICHHBIX OOBEKTOB M JMYHOTO MMYILECTBA
IpaKJaH.

Cnenyer UMETh B BUAY, YTO U3yUYEHHE AUCUMILUIUHBI «DUZNKO-XUMUYECKHUE OCHOBBI
pa3BUTHS U TYLIEHUS MOKapa» HEBO3MOXKHO 0€3 3HAHMUS HEKOTOPBIX Pa3fesioB XMMHH,
¢bu3MKN, MaTEeMaTHUKH, TEOPUH TOPEHUS U B3PBIBA U Psijia APYTUX TUCHUTUINH.

VYCBOMB OCHOBHBIE TEOPETHUECKHE MOJIOKEHUS OTIEIBHBIX TEM Kypca, o0ydaro-
LIUICSA MOXKET MEPEXOUTh K PELICHUIO 33]1a4 MO JUCLHUIIIMHE.

B crpykrype mucummuimmHbl « PU3MKO-XMMHUYECKUE OCHOBBI PA3BUTHS U TYLIEHUS
[107Kapay» pacCMaTpPUBAIOTCS TPU pasiena:

1. OTKpBITHIE MOKAPHI.

2. BHyTpeHHHE noxapsl.

3. IIpexpanieHue ropeHus.

BayTpu kaxxaoro pasaena pazoupaeTcsi HECKOJIbKO TEM.

B pesynbrare nzydeHus JUCHUILIMHBL, 00y4aromuecs JOKHBI OTYyYUTh 3HaHUS 00
OCHOBHBIX (DPU3UKO-XMMHUYECKHUX 3aKOHOMEPHOCTSAX Pa3BUTHUA U TYIICHHs MOXKapa Ha pas-
JMYHBIX 00BEKTaxX C Yy4eTOM crenu(puueckux 0COOCHHOCTEN MPOLIECCOB TOPEHUsS B 3aBH-
CHUMOCTH OT BUJIa O0BEKTa U arperaTHOr0 COCTOSTHUS TOPIOYEro MaTepuara.



OO0mue pekoMeHIALMH 1O padoTe ¢ TUTEPATYPOH

Bbonbiioe 3HaueHue B npouecce 00yuyeHus UMeeT caMocTosATeNbHas padoTa ¢ yueo-
HOU JIMTEepaTypoil, KOTOpasi MO3BOJSET BHUKHYTh B CYHIHOCTh M3y4aeMbIX BOIIPOCOB, OC-
HOBATEJILHO Pa300paThCs B HUX.

B nensix 6onee rimy0O0KOro U OCMBICIEHHOTO YCBOCHHMS 3HAHUM MO y4eOHOU JTuTepa-
Type Bam HeoOxonumo:
— OTBICKUBAaTh BHYTPEHHHUE CBS3M U B3aMMOOTHOIICHHS MEXIY Pa3IuYHbIMH YacTsIMU B
M3y4aeMOM TEKCTe, T.€. IPUYUHBI U CIEICTBUS PA3IMUHBIX SBICHHUIA;
— CpaBHUBATh U3y4yaemble (haKThl, HAXO/S B HUX CXOJACTBA U Pa3IHuus;
— CBSI3bIBATh paHee MOJMyYEHHBIE 3HAHUS C BHOBb 3alIOMHUHAEMbIM MaTepUajIioM;
— IPOAYMBIBATh 00JIACTh MPUMEHEHUS YCBAUBAEMbIX 3HAHHUM B KU3HU, HA MIPAKTUKE;
— HaXOJUTh COOCTBEHHBIEC MPUMEPHI K OOIIMM HM3ydaeMbIM IMOJIOKEHUSAM, ITPaBUIIaM, 3aK0-
HaMm;
— OCHOBATEJIbHO AHAJIM3UPOBATH MOMEIIEHHbBIE B YUeOHOU JTUTEpAType CXEMbl, TaOIHIIbI,
PUCYHKH, YEPTEHKHU;
— OCYLIECTBIISITh CAMOKOHTPOJIb IIyTEM IepecKa3a, IPOYUTAHHOTO CBOMMHU CIIOBAMH;
— MOJIb30BATHCA CIOBAPSIMU U CIIPABOYHUKAMM JIJISl BHIICHEHHSI CMBICIIOBOTO 3HAUYEHUS HO-
BBIX CJIOB U TEPMUHOB;
— B XOJIE UT€HUS OYEHb IOJIE3HO, XOTS M HE 00s3aTeNbHO, JeNaTh KPaTKUE KOHCIEKTHI
MPOYUTAHHOTO, BBIMHUCKH, 3aMETKH, BBIJCNATH HESACHBIC, CIOMXKHBIC JUISI BOCIPHUSITHS BO-
npockl. B nemnsx mposcHeHus: NOCIeAHUX HYKHO 00paIiaTbes K MpenoaBaTeio.

HacrositensHO pexoMmeHayeTcs u30erarb MEXaHMYECKOTO 3ayYyMBaHUs Y4EOHOTO
Marepuana. [Ipaktuka yoenuTenbHO MOKa3bIBACT: cCaMbiM d(DPEKTUBHBIM CITIOCOOOM SIBIISI-
eTcsl He «3yOpexkay, a Ty0oKoe, TBOPUECKOe, CaMOCTOSATEIbHOE MPOHUKHOBEHUE B CYIII-
HOCTh M3Yy4YaeMbIX BOMPOCOB. BakHO ¢ camoro Hauana u3ydeHusi yueOHOro marepuasa
AUCLMIUTMHBI pa3BUBaTh MOHUMaHUE (PU3UYECKON CYITHOCTU SIBICHHMH, UX B3aUMOCBSI3H,
IPEICTaBIIATD, I/I€ 3TU SBJICHUS BCTPEUYAIOTCS B MPAKTHUKE.

HeobxoauMo BECTH CUCTEMATHYECKYIO KaKIOJHEBHYIO pabOTy HaJ JIUTEpaTypHbI-
MU uctoyHuKaMu. O0beM HHPOPMALIMK TIO KypCY HACTOJIBKO OOIIMUPEH, YTO UM HE yAaeT-
Csl OBJIQJIETh B «IOCIEIHUE JHW» MEpe]] CECCUEH, KaK Ha 3TO MHOTAa PACCUUTHIBAIOT HEKO-
TOpbIE yYalTUecs.

Crnenyer BOCIIMTHIBATH B c€0€ YCTAHOBKY Ha MPOYHOCTH, JOJITOBPEMEHHOCTh YCBOE-
HUS 3HAHUH 10 Kypcy. Hamo moMHUTH, 4YTO OHU MOTPEOYIOTCS HE TOJIBKO U HE CTOJIBKO B
XOJI€ M3YYECHHUSI JAHHON TUCIUIUIMHBI, HO — YTO OCOOCHHO Ba)KHO — B MOCJIEAYIONIEH MPO-
(dheccroHaTBHOU IEATETLHOCTH.

[Tpu pabGote ¢ yueOHOI M HAYUHOW JUTEPATypOil MPUHIMIIHAIBLHO Ba)KHO MPHUHU-
MaTh BO BHHUMaHHE MOMEHT pa3BUTHs. B ycloBusAX yckopsitomierocst crapeHust napopma-
[UU y4eOHbIC ¥ HAay4YHbIE U3JaHUs, JAJIEKO HE BCErJa MOTYT MOCHEBaTh 3a HOBBIMU SIBJIE-
HUSIMU U TEHACHIMSIMH, MTOPOKAAEMBIMU IIPOILECCOM MHHOBALMU. YUEOHYIO JIUTEPATypPy
HEBO3MOYKHO, JIa)Ke€ M0 YUCTO TEXHUYECKUM MPUYUHAM, HE TOBOPS YKE O IPYTUX, €KEero-
HO OOHOBJISITH U Meper3aaBaTh. B CBS3M C 3TUM B JIUTEpaType MO Kypcy oOydarouumcs
MOTYT BCTPEUYAThCS MOJIOKEHHUS, KOTOPHIE YKE HE BIOJHE OTBEYAIOT HOBBIM TEHICHIUSM
pa3BuTHs. B Takux ciydasx cieayer, IpOosBIIsisSs HY>KHYIO KPUTHUYHOCTh MBICIIH, OTUPATHCS



HE Ha yCTapeBIINEe UEH TOTO WM IPYroro U3AaHus, Kak Obl aBTOPUTETHO OHO HU OBLIO, a
Ha HOPMBbI, BBITEKAIOIINE U3 COBPEMEHHBIX M3/IaHHI, UMEIOIINX OTHOLICHUE K U3yYaeMO-
My BOIIPOCY.

Hakonen, oOyyaronuiicsi 00si3aH 3HAaTh HE TOJILKO JTUTEPATYPY, PEKOMEHIYEMYIO B
JAHHOM TIOCOOMH, HO M HOBBIE, CYHIECTBEHHO Ba)KHbIE M3/IaHMS TIO KYpCY, BBIIIEAIINE B
CBET IOCJIE €ro MyOJIKaIUu.
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Tema 1. OTKpBITHIE OKAPBI

Marepuan n1aHHOTO pasjena MoJApoOHO W JTOCTYITHO U3JIOXKeH B [1, 6], 00bIYHOTO

€ro U3y4YEHHUE HE BBI3BIBAET Y 00yYaIOUXCs 3aTPy/THEHU.

l.

2.

N (O8]

[—

A S N

10.

11.

12.

W3yunte naHHBINA pa3len ¢ UCIOIb30BaHHEM MaTepHaia JeKIHid U ydeOHOU JIuTepaTy-
)38

3ayunTe OnpeaeeHNs] OCHOBHBIX MOHSITHH.

["opeHre — OCHOBHOM MPOIIECC Ha MOXKape, MOATOMY CIIEAYEeT BCIIOMHUTH YCIIOBHSI BO3-
HUKHOBEHUSI TOPEHUS, MEXaHU3MBI €ro mporekanusi. [ljiss 3Toro HeoOXOAMMO MOBTO-
PHUTH COOTBETCTBYIOIINHN pa3es AUCUUIUIMHBI « Teopusi TOpEHUs U B3PBIBAY.
Pa3z0eputech B 0COOEHHOCTAX Pa3BUTHSI OTKPBITHIX MOKAPOB.

[IpoBeanTe CpPaBHUTENBHBIA aHAIH3 TOXAPOB (POHTAHOB, PE3EPBYAPOB C TOPIOUUMHU
KUJIKOCTSIMHA M TBEPABIX TOPIOYNX MaTepuanoB. Haiinure cxoacTBa U OCHOBHBIE OTJIU-
YUTEIbHBIE OCOOEHHOCTH.

[Ipoananu3upyiite onacHbie (aKTOPHI PA3IMYHBIX BUOB OTKPBITHIX TIOKAPOB.

JInst Jrydiiero 3aiOMUHAHUS KITaCCH(PUKAIUK TT0KapoB (DOHTAHOB M TBEPJIBIX TOPIOYHX
MaTepualoB U300pa3uTe €€ B BUJIE CXCMBI.

Pa3bepute MeTONMKHM pelIeHus 3a/1a4 Mo pacyeTy 0e30MacHBIX PACCTOSHUMA, BIHUSIHUS
CKOPOCTH M HallpaBJICHUs BETPa Ha CKOPOCTh PACIPOCTPAHEHHS TUIAMEHH.

Bomnpocs! 111 caMOKOHTPOJIA
OTkpbIThIE TTOKapBl. OCOOEHHOCTH Ta3000MEHA U TEII00OMEHA.
JlaTb onpeneneHus 30HaM HoxKapa.
Knaccudukanus noxkapoB Ha Ta30BbIX, Ta30HE(PTIHBIX U HEPTAHBIX (POHTAHAX IO CO-
cTaBy (DOHTAaHUPYIOIIETO BEIIECTBA.
Knaccudukanus noxxapoB Ha ra30BbIX, Ta30HEPTIAHBIX U HEPTIHBIX POHTAHAX 10 BU-
ny cTpyu (oHTaHAa.
Knaccugukanus moxapoB Ha Ta30BbIX, ra30HE(TAHBIX U HEPTIHBIX (POHTAHAX IO KO-
AU4YeCTBY (POHTAHUPYIOIIUX CKBAXKUH.
MexaHu3M ropeHus ra3oBoro (oHTaHa.
OmacHele (haKTOPBI MOKAPOB ra30BbIX, FA30HEPTAHBIX U HEPTIHBIX (POHTAHOB.
BricoTa dakena miameHu U GakTopbl, BIUSIONINE HA Hee
Pacnpenenenne KOHIEHTpaLUi TOPIOYETO ra3a M0 FOPU30HTAIBHOMY CEUEHHIO (pake-
Ja B HampaBJIeHHH OT Ocu (akena K ero (poHTy (MOBEPXHOCTH) M 3a MpeaeraMu
¢dbponTta. HapucoBaTts 1 00BSCHUTH TpadUK.
Pacripenenenue KOHLIEHTpALMA MPOTYKTOB CTOPAHUS MO TOPU30HTATBHOMY CEUEHHUIO
(akena B HampaBJIeHUHU OT OCH (pakena K ero (poHTY (IOBEPXHOCTH) U 3a MpeAeaMu
dbponTta. HapucoBaTts 1 00BSCHUTH TpadUK.
Pacripenenenue KOHLIEHTpAIMK KUCIOPOAA M a30Ta MO TOPU3OHTAIBHOMY CEUYEHHIO
(akena B HampaBlIeHUU OT OCH (pakena K ero (poHTY (IOBEPXHOCTH) U 3a MpeAeaMu
dbponTa. HapucoBarh 1 00BICHUTH TpaduK.
Temmneparypa ¢akena miaMeHu B HalIPaBICHUU OT €ro OCH K GPOHTY (TOBEPXHOCTH) U
3a npenaenamu ¢ppoHTa. HapucoBath u 00BsICHUTH TpaduK.
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13. 3onbI (hakena mramMeHu (30Ha BOCIUIAMEHEHUS, JOTOPaHUsl, CTEXHOMETPHUU, BEPXHETO
Y HUKHETO KOHIEHTPAIMOHHBIX MPeeoB BociuiaMeHenust ). [loka3aTs B BepTHUKaIb-
HOM CceueHUHU (pakera MiIaMeHu.

14. IToxapbl Ha ckiaaax jJecoMaTepuanoB. XapakTepHble 0COOEHHOCTH. MeXaHu3M pac-
NPOCTpaHEHUs TOKapa MCKpamMu U rojioBHAMU. CKOpOCTh pacmpocTpaHeHus: ¢GpoHTa
IJIaMEHU 10 TadessiM U PakTopbl, BIAUSIOIME HA HEe.

15. Tloxapel pacTUTENBHOCTH. JIECHBIE TTOXKAPHI.

16. CremnHble MOXaphl U MOKAPHI XJICOHBIX MACCHUBOB.

17. Toxapsl TOpGSIHUKOB.

18. IToxapsl pe3zepByapos ¢ JIBXK, 7K. MexaHu3m BbITOpaHHUs )KUJKOCTEN.

19. Omacuelie (hakTOPBI MOKAPOB PE3EPBYAPOB.

20. IToxapsl paznutuil. UTHTEHCUBHOCTH TEMJIOBOTO M3IYUYEHHUS JIs [OXKapa MpoJiiBa.

21. IIporpes *KUAKOCTH MO IIyOMHE MIPU TOPEHUH B pe3epByape. SBIeHNEe BCKUTTaHUS
MOITOBAPHOM BOJIBI C BRIOpOCOM He(TH U3 pe3epByapa.

22. CKkopocCTH ropeHHs 0KapHOU HArpy3Ku UX pojb B Pa3BUTUHU MOXKapa.

OnopHble TEPMHUHBI: OTKPBITHIE ITOKAPbI, 30HbI I0Kapa, MEXaHU3M TOPEHHUS Ta30B,
xuakoctert u TT'M, mapaMeTpbl TOpEHUsI )KUAKOCTEMN, 30HbI (haKesa MIaMeHH!.
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Tema 2. BHyTpeHHHE MOKAPBI

B nanHOM pa3znene npeaycMOTpEeHO M3yYeHHE TEOPETHUECKOro MaTepuala Ha JIeK-
[USIX, pellIeHNEe MPAKTUYECKUX 3a/1a4, BBIIIOJIHEHHE JIabopaTopHbIX padoT. M3yuute nan-
HBIN pa3/ies ¢ UCIOJIb30BaHUEM MaTepualia JeKIui u yueOHou autepatypsl [1, 6].

1.  3ayuwre ompe/eeHNs OCHOBHBIX TOHSITHH.

2. HM3yuwTe OCHOBHBIC CTAUH PAa3BUTHS BHYTPEHHETO MOXKapa.

3.  IIpoananu3upyiiTe BIUSHHE Pa3IUYHBIX (PAKTOPOB HA PA3BUTHE BHYTPEHHETO IO-
xapa.

4.  HM3yuwute OCHOBHBIC NTapaMeTPhl BHYTPSHHETO MoXapa (IUI0IIa b, TEMIIEPaTypy, HH-
TEHCHUBHOCTbH ra3000MEHA).

5.  Pasbepure METOIWKH PEIICHHS 3aJad 10 pacueTy TeMIlepaTypbl IMO)Kapa, MHTCH-

CUBHOCTH Ta3000MeHa, TMOJIOKEHHsI HEUTpabHON 30HBI. HeoOxomumeie pacuetHbie (op-
MYJIBI TIPUBECHBI B TIOCOOMH [2], KpOoME TOTO, METOIMKA PEIICHUS TaHHBIX 3a/7a49 U3yda-
€TCsI B X0JI€ IPAKTHUECKHUX 3aHATUH. AITOPUTM pacueTa TUIOIIAIu ToXapa U3JIoKeH B [8].

PaS,Z[CJ'IBI AJIs1 CaMOCTOSATCIIbHOI'O U3YUCHUA

1. «DaxkTopsl, BIUAIONIME HA BpeMs HACTYIUICHMS IOJHOTO OXBaTa MOMEIICHHS I1ia-
MeHeM». JlaHHbI MaTepual u3noxeH B [1] Ha ctpanunax 216-217.
2. «OCcoOEHHOCTH MPOTEKAHUS TOPEHHS MPHU MOoKapaxX B MOMEIICHUSIX C 3aKPBITHIMHU

npoemammy. JlaHHBIN MaTtepuan usnnoxkeH B [1] Ha cTpanuiax 215-219. O6paTute BHIMa-
HH€ Ha TO, YTO KapTHHA IMOXapa BO MHOTOM ONPEACISIETCS XapaKTepoM MOKapHOU
Harpy3KH.

JIist 3aKkperieHus TeOPETHUECKOTro MaTepuala Mo TeMe MPEAyCMOTPEHO BBITIOTHE-
HUE IBYX J1JaOOpaTOpHBIX padoT.

Jlnst moaroToBKM K JabopaTopHoi pabore mo Teme «lccnemoBanme aMHAMUKA
BHYTPEHHETO Moxkapa» [5] HeoOX0oaMMO:
- U3yYUTh TEOPETHUUECKUI MaTepual o teme «JluHaMmuka BHyTpEHHUX moxkaposy» [1, 6];
- YMETbh OTBETUThH HA KOHTPOJbHBIE BOMPOCHI U 3HATh ONPEECICHNUS] OCHOBHBIX MOHSATHU;
- B TE€Tpaau JUIs 1a0OpaTOPHBIX PaboT OPOPMHUTH OTUET: Ha3BaHUE PAaOOThI, 1IN PaOOTHI,
MaTepHAIbHO-TEXHUYECKOE OOeCreYeHre, TEOPETUUYECKHME OCHOBBI PaOOThl (OCHOBHbBIE
onpeneneHus; (GopMyJsibl pacyeTa; pUCYHOK IKCIIEPUMEHTANIbHON YCTaHOBKH).

Bomnpocs! 111 caMOKOHTPOJIA

1. OxapakTepu3yiTe OCHOBHBIE CTAJIMM BHYTPEHHETO MOKapa.

2. Jaiite onpeneneHue U 00bsICHUTE (PU3HMUECKUI CMBICTT OCHOBHBIX MTapaMeTPOB
BHYTPEHHET0 MoXKapa.

3. Kak onpenenuts cpeiHe00OBEMHYIO TEMIIEPATYPY MOKapA.

4.  Kak 3aBUCUT MHTEHCHBHOCTh ra3000MeHa OT IUIOMIA/IM MoKapa U BHICOTHI TOMEIIIEe-
HUS?

5. Kak 3aBucHT Terora noxapa oT MacCOBOM CKOPOCTH BBITOpaHusi?

6.  Kak 3aBUCUT CKOPOCTb pacpOCTpaHEHUs IJIAMEHU OT KOHLIEHTPALMU KUCIOpoa B

razoBoi cpene?
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7. OOBsCHUTE XapaKTep U3MEHEHHS MAaCCOBOW CKOPOCTH BBITOPAHUS BO BpPEMs CBO-
00JTHOTO Pa3BUTHS BHYTPEHHETO MOXKapa.

Jlig moArotoBku K jabopatopHoil padore mo Teme «lccnenoBaHue B3aMMOCBSI3U
apaMeTpoB TEIUIO- U ra3000MeHa Ha BHYTPEHHEM ToXkape» [5] Heobxoaumo:
- U3YyYUTh TEOPETHUUECKUN MaTepual no teMe «Temao- u ra3000MeH Ha BHYTPEHHHUX IIO-
xapax» [1, 6];
- YMETb OTBETUTh Ha KOHTPOJIbHBIE BOIPOCHI U 3HATH ONPEAEICHUS OCHOBHBIX MOHSATHUH;
- B T€Tpaju I JJabOpaTOPHBIX pabOT OPOPMHUTH OTUET: Ha3BaHUE PAOOTHI, LIETH PadOTHI,
MaTepUaTbHO-TEXHUYECKOE OOecreueHne, TEOPETUYECKHEe OCHOBBI PAOOTHl (OCHOBHBIE
omnpeaeneHus; GopMyIibl pacueTa; 3apucoBaTh CXeMY IKCIIEPUMEHTAIbHONW YCTAaHOBKH).

Bomnpocs! 111 caMOKOHTPOJIA

1.  Kak 3aBUCHT CKOPOCTH BHITOPAHHUS TOPIOYUX MATEPHAIIOB OT MPUTOKA BO3IyXa?

2. Kak u3mensiercs remrepaTypa razoBoil cpeibl B TIOMEIICHUH MPU YMEHBIIIe-
HUW/YBETMYCHUH TIJIOMIAA TPUTOYHBIX POESMOB?

3. B kakom ciydae MOXET MPOU30UTH CaMOIIPOU3BOJILHOE MOJTHOE MPEKPAIICHUE TO-
pEHUS B IOMEIICHHH, T.€. CAMOJIMKBHIALIMS TTOXKapa?

4.  Yro takoe oO6beMHas Bcbimka? [Ipu KakuxX yCIIOBUSAX OHA TIPOUCXOAUT?

5. Kak u3mensiercs cpeiHeoObeMHas TeMIepaTypa moxapa Mpy YBEIHUESHUH TUTOIIA U
noxapa?

6.  Kak 3aBucut Temiora moxkapa OT MacCOBOM CKOPOCTH BBHITOPAHUS?

7. OOBsicHUTE XapaKTep U3MEHEHHS TEMIIEPATypPhl TT0’Kapa BO BPEMEHHU.

OnopHble TEPMHUHBIL: TEMIIEpaTypa BHYTPEHHETO MOXapa, MacCcoBasi CKOPOCTh BhI-
ropaHus, IPUBEJECHHAS MacCOBasi CKOPOCTh BBITOpaHUs, y/IeIbHAs MacCOBasi CKOPOCTh BbI-
ropaHus, JUHEHHAsT CKOPOCTh PacHpOCTpPaHEHUS TUIAMEHHM, WHTCHCHUBHOCTh Tra3000MeHa,
TEIIoTa ToXapa, Ko’ UIMEHT H30BITKa BO3MyXa, IUIOCKOCTh PAaBHBIX JaBICHHUU
(HeHTpanbHas 30HA).
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Tema 3. Ilpexpanenue ropennst

B nannoM pasznene npeaycMOTpeHO U3yUYeHHE TEOPETUUYECKOr0 MaTepralla B paMKax
TpeX Te€M, PEIICHHE MPAKTUUECKUX 3a/1a4 U BBINOJHEHUE J1a00paTOpHBIX padoT.

Tewma. [IpenenvHbie sBICHNUS B TOPEHUH U TEIUIOBAsI TEOPHUSI MPEKPALLEHUS TOPEHUSL.

1.  W3yuurte TeMy C HCIOJIb30BaHUEM MaTepuaja JIGKUUH W ydeOHOH nureparypsl [1,
6];

2. 3ayuyuTe ONnpeaeaeHus] OCHOBHBIX MOHATH.

3.  IIpexnae ueMm u3ydaTb MEXaHU3M JIEHCTBUS OTHETYIIAIIUX CPEICTB HEOOXOIUMO TO-

3HaKOMUTBHCS C TEOpUeH, OOBICHSIIONIEH MeXaHU3M MpekpaiieHus: ropenus. [Ipouecc ro-
PEHHsI BOBHUKAET U NPOTEKAET TOJIBKO IIPU ONPEAECIEHHBIX YCIOBUAX: HAIMYUH TOPIOYETO,
OKHCJIUTENsI, UCTOYHUKA 3akuranusa. O01acTh, B KOTOPO BO3HHMKAET W MPOTEKAET BOC-
iameHenue u ropenue, umeet rpanusl (HKIIP u BKIIP). CkopocTs pacnpocTpaHeHus
IJIAMEHU MMEET MpEAENbl MO JABJICHHUIO, KOHIIEHTPAMU U T.J. 3aTyXaHWE€ IUIAMEHU Ha
npeAenax MPOUCXOAUT MpPU HAPYLICHWW YCIOBUW TEIUIOBBIAEIECHUS W TEMJIOOTBOJA.
Hanpumep, ymMeHbIIEHHE CKOPOCTH TEIUIOBBIACICHUS MPU CHUKEHUHU KOHUEHTPALMKU OJI-
HOTO U3 pEarupyrolux BEUIECTB IPOUCXOAUT 3a CUET MOHMKEHUS CKOPOCTH PEAKIIMH, KO-
TOpasi, B CBOIO OUEPE/ib, ABISIETCS QYHKIIMEH TeMIlepaTyphbl.

Takum 00Opa3om, NpU CHUKEHUU TEMIIEPATyphl B MJIAMEHHU JO0 OINpPEACNICHHbIX 3Ha-
YeHM, 0053aTeIbHOE HAPYIIEHUE TEIJIOBOro OajaHca MPUBOAUT K MPOTPECCHUPYIOIIEMY
OXJIKJCHHUIO TOPALIEr0 00beMa (30HBI TOPEHUSs ), TaK KaKk BOCHPOM3BOACTBO TEILIa MPHU
MaJioi CKOPOCTH PeaKIMU HEJAOCTATOYHO JJIsi COXPAHEHHs TEIUIOBOTO OajaHca B 30HE pe-
aKuuu ropeHus. B 3ToM, COOCTBEHHO, U COCTOMT MEXaHU3M SIBJICHHS MPEKpaIlleHusi rope-
HUSL.

4. OOpaTtuTe BHUMaHHE, YTO NMPU YCTAHOBUBIIEMCS TOPEHUHU MOTYXaHHUE CBSI3aHO C IO-
HIDKEHUEM TEMIEpaTypbl IUIAMEHU, KOTOPOE MOXKHO AOCTUTHYTH 3a CYET H3MEHEHUS
YCJIOBUHM TEMJIOOTBOJIA MJIM TEIJIOBBIIEIICHHS, UTO B IMPAKTHKE OCYILECTBIISIETCA 3a CUET
NPUMEHEHUSI PA3JIUYHBIX CPEACTB M MpueMoB TymieHus. Ocobo cienyeT Mmog4epKHYTh,
YTO UMEHHO TEMIIEpATypa SABIIAECTCS IJIaBHBIM KPUTEPUEM, C IOMOLIBI0 KOTOPOrO B CAMOM
o0111eM BUJI€ MOKHO KOJIMYECTBEHHO 0XapaKTepHU30BaTh MPOLECC 3aTyXaHUs TUIAMEHH.

3. N3yunTte TEIIOBYIO TEOPHIO MOTYyXaHUS IJIaMeHH, pa3padborannyto S.b. 3enbaoBu-
yem. OOpaTuTe BHUMAHUE, YTO 32 XapaKTEPUCTUKY MPEKPAICHUs] TOPEHUS MPUHSATA TEM-
reparypa IiaMeHH, Ha3BaHHasl TEMIIEPATypOr MOTYXaHUs, IPU KOTOPOU IIaMsl IIEPECTaeT
pacnpoCTpaHATHCS IO TOproYer cMecu. K yCTaHOBJIEHUIO YUCIEHHOTO 3HAYEHUS 3TOU Be-
JMYUHBI MOXKHO TMOJOWTH, UCCIEAYSl 3aBUCUMOCTH TEIUIO- U MaccooOMeHa MeXIy (ppoH-
TOM IJIAMEHU U OKPYXKaIOIIKUM 00bEeMOM. Y CHHUTE, YTO JOCTHKEHUE TEMIEPaTyphl MOTY-
XaHUs OCYLIECTBIIAETCS IyTEM YMEHBIIEHUS CKOPOCTH TEIUIOBBIACICHUS W yBEIUYECHUS
CKOpPOCTH TEIJIO0TBO1a. V3yunTe BCce BO3MOKHBIE CIIOCOOBI CHUKEHHSI TETIJIOBBIJCIICHUS U
YBEIIMYEHHUSI TEIIO0TBOA.

Bormpocsl 151 caMOKOHTpPOJIA
1. Chopmynupyiite HEOOXOIUMBIE U IOCTATOYHBIE YCIOBHUS BOZHUKHOBEHUS U TIPOTE-
KaHMsI POIECCa TOPEHUSI.
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2. YkaxuTe rpaHUYHbIEC YCIOBHUS paCpOCTPAHEHUS MIAMEHHU.

3. OOBbsicHUTE. TOYEMY TIaMs HE PACIIPOCTPAHSAETCS ITPU CKOPOCTSAX HIXKE MPEEb-
HOM CKOPOCTH pacIpOCTPaHEHUS?

4. Uto Takoe TeMrnepaTypa NoTyXaHus?

3. N3noxute CyTh TEMI0BOM Teopun noTyxanus no S.b.3enbaoBuuy.

6. Ha3oBute npuMepHOe YMCIEHHOE 3HAUEHUE TEMITEPATYPhI IOTYXAHUS.

7. N3noxuTe cnocoObl CHUKEHUSI TEMITEPATypPhbl TOPEHUS 10 TEMIEPATYPhI MOTyXa-
HUSL.

8. OOBsSICHUTE MEXaHU3M OTHETYIIIAIIETO IEHCTBHSI XOJIOJHOW CTCHKH, T HA TIPAKTH-
K€ 3TO SBJICHUE UCIIONb3YETCS?

9. KakuMm crmoco0omM MOKHO TOOUTHCS CHUKEHUS TETIOBBIEICHUS TIPU TOPSHUN?

10. OOBscHUTE HEOOXOAMMOCTH OBJIAJICHUS TEOPUEH TTOTYXaHUs ISl HH)KCHEpa ToXKap-
HO 0€30macHOCTH.

Tema. Ornerymaimue BEmECTBA: MPUPOIA, COCTaB, 00IACTH MPUMEHEHUS, MEXaHU3M OT-
HETYIIAIIETro JCHCTBHS.

1.  Ilpucrynas kK U3y4eHHUIO TEMbI, HEOOXOAMMO BCTIOMHUTH 00 OCOOCHHOCTSIX TOPEHUS
pa3IMYHBIX MaTEPHAJIOB B 3aBHCHUMOCTH OT UX arperaTHOTO COCTOSIHHS, TaK KaK OTHETY-
IIalnue CpeCcTBa ASHCTBYIOT HA MPOIECC MPEKpaIleHHs] TOPSHUS 10 Pa3IudHOMY MeXa-
HU3MY, YTO BIUSAET Ha 3H(PEKTUBHOCTD WX EHCTBUS B 3aBUCUMOCTH OT PEXHUMa TOPEHUs U
croco0a MmoiayM OrHeTYIIAIEro COCTaBa.

2. H3yumrte MexaHW3MBI ACHCTBUS CpeaCTB TymeHus. OOpaTuTe BHUMaHUE HA TO, YTO,
KaK TPaBWJIO, OTHETACUTEIIbHBIE CPECTBAa 00Jagal0T KOMOMHUPOBAHHBIM BO3IEHCTBHEM
Ha TIPOIECC TOPEHUS, HO B UTOTE MPU MX UCIIOJIH30BAHUU TETUIOBOM OajlaHC CMENIaeTcs B
CTOPOHY TPEBBINICHHS TEIJIOOTBOAA HAJ TEIUIOBBIACHeHHEM. JIisi m000T0 CpencTBa Ty-
IIIEHUST XapaKTePHBI YaIlle BCETO OJWH — JBa JOMUHHUPYIOMMX MexaHu3Mma. Creayer mom-
HUTbH, YTO MPEUMYIIESCTBECHHBI MEXaHU3M MOXET M3MEHSThCS B 3aBUCUMOCTH OT TOTO,
MOJIa€TCs JIM OTHETYIIAIlee CPEICTBO B 30HY TOPCHMsI WJIM HA TOpALIMA Mmarepuan. Bo
BCEX CIIyYasiX CTPEMSTCSI K CHHKCHHUIO TeMIIepaTyphl INIaMEHU HUXKE TEMIIEPATYPhI MOTY-
XaHMUSL.

3.  Ilpu m3y4eHWH OCHOBHBIX BHJIOB OTHETYIIAIIUX CPEACTB (BOXA, TEHBI, MOPOIIKH,
HEropro4ue rasbl) y4eOHBIM MaTepuas Ieraecoo0pa3Ho pa30uTh Ha Cleayrole OJIOKH:
MEXaHU3M OTHETYIIAIIETO JACUCTBUS (MPEUMYIIECTBEHHBIH M COMYTCTBYIOIINE), TIOJIOXKHU-
TEJbHBIE CTOPOHBI MCTOJIB30BaHUS, OTPUIATEIHHBIC MOMEHTHI MPU UCIIOJIb30BAaHUU OTHE-
TYLIAIETr0 CPEACTBa.

4.  Jlos maydmiero 3amoMHUHAHWS KiIacCU(UKAIMN OTHETYNIAIUX CPEICTB MX HE00XO-
TUMO H300pa3uTh B BUJE CXEMBI.

P a3acJibl JIs1 CAMOCTOATCIIBHOTI'O U3YUYCHUS

1. «Cnoco0bI TpeKparieHus: TOPeHHs B 3aBUCUMOCTH OT BHJa TOPIOYETO MaTepuasa u
pexxuma ropeHus». JJanHblil Matepuan u3iioxeH B [ 1] Ha crpanunax 241-242.
2. «Tymenue mnoxapoB BeLIECTBAMU KOMOWHHUPOBAHHOTO JeMCTBUs». J[aHHBIA MaTe-

pua u3noxeH B [1] Ha ctpanumax 268-271.
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Bomnpocs! 11t caMOKOHTPOJIA

1. HazoBuTe nM3BeCTHBIE BaM CpeICTBa TYLIEHUS, IPUMEHSAEMbIE B MPAKTUKE, KAKOBbI
MEXaHU3MBbI UX JIEUCTBUSI HA MPOIIECC TOPEHUS?

2. B yem cocToST 0COOEHHOCTH TYIICHHS BOAOW TBEPbIX TOPIOUYUX MATEPUAIIOB, KU/
KOCTEeH, ra3oB?

3. Jaiite knaccudukanuio OrHeTymamnmx cpeAcTB Mo arperaTHoMy COCTOSTHUIO.

4. [TpuBenuTe KnaccuduKalys OTHETYIIANIMX CPEACTB IO JOMUHUPYIOUIEMY MeXa-
HU3MY IIPEKPAICHUS TOPEHHUS.

5. JlocToWMHCTBa M HEOCTATKH BOJbI KaK OTHETYIIAIIETrO CpeacTBa. B kakux cimydasx
HEJb351 IPUMEHSATH BOAY JJIS TyLICHUS?

6.  MexaHu3Mm npekpaieHrs roOpeHus BOOM.

7. Crioco0bI o1a4M BOJBI IS TYLIEHUS TIOKaPOB.

8.  Ilensl: ompeneneHue, CocoObl MOTyUEHUSI.

9.  Knaccuduxkanus [IAB no cnocoOy aucconnanuu B BOJE.

10. Knaccudukanus [TAB mo ¢uzmyeckoMy BO3JIEUCTBHIO Ha IMOBEPXHOCTh paszjiena
dbas.

11. Knaccudukanus neHooOpa3oBaTeiei.

12.  Crpykrtypa neHsl. U3MeHeHne CTpYKTYphI IIEHbI IPU €€ CTapEHUHU.

13. Kparnocts nensl. Knaccudukanus neH mo ux KpaTHOCTH.

14.  JIucniepcHOCTh neHbl. B3auMOCBs3b KPaTHOCTU U JUCIIEPCHOCTHU TIEHBI.

15. CTOHKOCTH IIEHBI, €€ ITOKA3aTEIH.

16. BS3KOCTh U 3JEKTPONPOBOIHOCTD IEH.

17.  MexaHu3M pa3pyLI€HUs NIEHBI.

18.  MexaHu3m npekpaieHusi ropeHus neHo. OCHOBHBIE MPOLECCHI.

19. JlocToMHCTBA M OTpHUIIATENIbHBIE CBOMCTBA MOPOIIKOBBIX OTHETYIIAIINX CPEICTB.

20. MexaHu3M NpeKpalieHnus TOPEHHs MOPOUIKOBBIMUA OTHETYIIAIIMMH CPEICTBAMH.

21. CocraB 1 cnocoObl MMOIaYU MOPOIIKOBBIX OTHETYIIAIINX CPEACTB AJISl TYIICHUS TI0-
KapoB.

22. JlocTOMHCTBAa M HENOCTATKU XUMUYECKU AKTHUBHBIX MHTMOMTOPOB, KaK OTHETYIIa-
IIMX CPENICTB.

23. MexaHu3M OpeKpalieHus TOPeHHs] XUMUYECKH aKTUBHBIMU UHTMOUTOpaMHU.

24. CoctaB u cnocoObl MOJAYM XUMHUYECKH AKTUBHBIX MHTHUOUTOPOB ISl TYLIEHUS TO-
KapOoB.

25. IlpumeHeHHE MHEPTHBIX Ia30B B KAUECTBE OTHETYIIAIINX CPEJCTB.

B pamkax maHHOW TeMBI MPETyCMOTPEHO BBHITIOJHEHUE JIBYX JIA0OPATOPHBIX padboT
«HMccnenoBanne (HU3NKO-XUMHUIECKUX CBOWCTB MEHBD» [5].

J1y1st MOATOTOBKY K JaHHOU JTab0paTOpHOI paboTe HEOOXOIUMO:
- YMETh OTBETUTH Ha KOHTPOJILHBIE BOMPOCHI U 3HATH OMPEACIICHUS OMTOPHBIX TEPMUHOB;
- B T€Tpaju I JJabopaTOPHBIX pabOT OPOPMUTH OTUET: Ha3BaHUE PAOOTHI, LIETH PadOTHI,
MaTepUaibHO-TEXHUYECKOE OOecreyeHrne, TEOPEeTHUYECKMEe OCHOBBI pPaboThl ((hU3UKO-
XUMUYECKHE CBOMCTBA MEH: CTPYKTYpa, KPaTHOCTb, AUCIEPCHOCTH, BSI3KOCTb, TEILIONPO-
BOJHOCTb, JIEKTPOIPOBOIHOCTh, CTOUKOCTbh; IPUMEHEHHE TI€H).
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Ol'[OpHLIe TePMHUHBI: CTPYKTYpa IICHBI, KPATHOCTD II€HbI, AUCIICPCHOCTh IICHLI, BA3KOCTh
INEHBI, TCIIJIOIIPOBOAHOCTD IICHLI, 3JICKTPOIIPOBOJHOCTDL IICHEI, CTOMKOCTD IICHBHI.

KoHTpoapHbIE BOITPOCHI
[Tenbl kKak PU3NKO—XUMUYECKUE CUCTEMBI.
Crpykrypa nensl. I3MeHeHHne CTPYKTYpbl IEHBI IPU €€ CTAPEHUMU.
Kpatnocts nensl. Knaccudukanus rnex no ux KpaTHOCTH.
JucnepcHoCTh neHbl. B3anMOCBA3b KPaTHOCTH U TUCIIEPCHOCTH MEHBI.
CTOMKOCTD IIEHEI, €€ TTOKa3aTeIIH.
MexaHu3Mm pa3pyuieHuUsl MEHBI.
3aBUCUMOCTh CTOMKOCTHU MEHBI OT €€ CBOWCTB.
[TenooOpazoBarenu 1 meHOOOPA3yrOIIasi CIOCOOHOCTH PACTBOPA.
MexaHu3M NpeKpaieHus ropeHus neHoi. OCHOBHBIE MPOLIECCHI.
ConyTCTBYIOIIME MPOLIECCHI MPU TYHIEHUU TOPEHUS TTEHOM.
[TenooOpazoBarenu NepBOro U BTOPOro poja.

mSYeNn R WD =
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Tewma. [TapameTpsl peKpalieHUs: TOPEHUS
B pamkax naHHOW Tembl y4eOHbI MaTepuan peaanu3yeTcsl Ha JICKUIUMU U MpakThye-
CKHX 3aHATHsIX. [IJIs1 yCrenrHoro oCcBOeHUs y4eOHOro Marepuaina peKOMEeH1yeTCs:

1.  M3yumrte TeMy ¢ UCTIOJIB30BaHHWEM MaTepraa JeKIUH 1 y94eOHOM TUTepaTyphl.

2. 3ayuuTe onpeaeaeHruss OCHOBHBIX MOHSATHIA.

3. Paz6epurech B mpuHIHNAx pa3pabOTKH KOMOMHUPOBAHHBIX CIIOCOOOB TYIICHHS.

4.  Pa30Oepute METOAMKHU pELICHUS 3a7a4 MO PACUETy CEKYHAHOIO pacxoja U KoJu4de-

CTBa BOJbI JId TYIOCHHA I'a30BOTO Cl)OHTaHa, pacueTy MHTCHCHBHOCTHU IIOJAAa4YU IICH IJIs
TYIICHUS JICTKOBOCINIAMCHATOIINXCA U T'OPHOYUX )KHI[KOCTeﬁ 110 IMOBCPXHOCTHU.

B pamkax maHHO# TeMbI PEIyCMOTPEHO BHITIOJIHEHHE J1a00paTopHOM paboThl «Vc-
CcJIeIOBaHUE Ipoliecca pa3pylIeHHs TIeH NpU TYIIEHUH KUIKOCTen» [5].

JI71st MOATOTOBKM K AaHHOW J1ab0paTOpHOI paboTe HEOOXOIUMO:
- YMETh OTBETUTH HA KOHTPOJIbHBIE;
- B TE€TpaaM JUIs 1a0OpaTOPHBIX PaboT OPOPMHUTH OTUET: Ha3BaHUE PAOOThI, 1IN PaAOOTHI,
MaTepHAIbHO-TEXHUUECKOE OOeCreueHre, TEOPETHUYECKHME OCHOBBI PaOOThl (OCHOBHbBIE
OTNpeJeeHHs], CXeMa YCTAaHOBKH).

KoHTpoapHbIE BOITPOCH
HazoBuTe 0CHOBHBIE TPOIECCHI, MPOTEKAIOIINE MTPU TYLUICHUH KUJKOCTEH TEHAMU.
Kak cuinbHO BIMSIET KpPaTHOCTH MEHBI HA UHTEHCUBHOCTD €€ Pa3pyLICHUs ?
Kakyto poJib urpaet paspyuieHue neHbl B IPOIECCe TYIICHUS KUIKOCTEH?
Kakue mapameTpsl TIeHBI OTIPEACIISIOT €€ OTHETYymanyo 3(pGeKTHBHOCTH?
YT0 Takoe MUHUMAJILHAS BBICOTA CJIOS IeHbI? OT 4ero oHa 3aBHUCHUT?

Nk =
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MeToanuyeckue peKkoMeHAaluu
AJIS1 IOATOTOBKH K NMPOMEKYTOYHOM aTTecTALMA

Kpurepuu onieHKH yCTHOTO Onpoca
OTMeTKa «5» CTaBUTCS, €CIM 00ydarolUiics MIyOOKO M MPOYHO YCBOMJ BECh MPO-
IrpaMMHBIM MaTepuall, KHCUEPIBIBAIOIIE, MOCIEA0BATEILHO, IPAMOTHO M JIOTHYECKU CTPOM-
HO €ro M3Jlaraet, MPUBOJUT MPUMEPHI, HE 3aTPYAHICTCS C OTBETOM IPH BHIOM3MEHEHUHU
3aJjaHusl, CBOOOIHO CIIPABJISCTCS C 3aa4aMH M MPAKTUYCCKUMU 3aJaHUSIMHU, HE JTOMTYCKaeT
OILIHOOK.

OTmeTKa «4» CTaBUTCS, €CIM OOYYArOIIMIACS TBEPAO 3HAST MPOTPAMMHBIA MaTepH-
aJI, TPAMOTHO H TI0 CYIIIECTBY HM3JIaracT ero, He JIOIMyCKaeT CYIMIECTBEHHBIX OIIMOOK B OT-
BETE Ha BOIIPOC, MOXKET MPABMIIBHO IPUMEHSATh TEOPETUICCKUE TIOJIOKEHUS U BIIAJICET HE-
00XOJMMBIMA YMCHHSIMH W HABBIKAMU TIPY BBITIOJHEHUH MPAKTUYCCKUX 3aJIaHUH, JTOMyC-
KaeT HETOYHOCTHU B OTBETE.

OTmeTKa «3» CTaBUTCS, €ClIU 00y4YaroIIUiiCs YCBOMII TOJBKO OCHOBHOW MaTrepHal,
HO HE 3HAeT OTACJbHBIX JCTalieH, JOMyCKaeT HETOYHOCTH, HE COBCEM IPaBHIIbHBIC (op-
MYJUPOBKH, HapyIllaeT MOCJIeI0BATeIbHOCTh B M3JIOKCHHH IPOrPaMMHOr0 MaTepuajia U
UCIBITBIBACT 3aTPYIHEHHUS B BHIMOIHCHUH ITPAKTUUYCCKHUX 3aJaHHIA.

OTMeTKa «2» CTaBHUTCS, €CJIM 00yJarolIuics 0OHapy)KUBaeT He3HaHHE OOJIbIICH Ya-
CTH COOTBETCTBYIOILIEIO pa3jeia W3ydaeMoro Marepuala, JOIyCKaeT OIMOKH B (hopmy-
JUPOBKE ONPEJICICHAN MOHATHH, NCKAKAIONIUE X CMBICI, OCCITOPSIOYHO M HEYBEPECHHO
n3naraet matepuai. OrneHka «2» oTMeYaeT TaKue HEJIOCTATKH B IMOATOTOBKE OOydJaroIe-
rocsl, KOTOPBIE SABJISIOTCS CEPhE3HBIM MPEMATCTBUEM K YCIICITHOMY OBJIAQJICHUIO ITOCIICITY-
IOIUM MaTepHAJIOM.

Kpurtepnu onieHKH TeCTOBBIX PadoT
OtmeTKa «5» CTaBUTCS, €CITU O0YYAFOIIMIICS BBITIONHUI BCE 3aJJaHUS BEPHO.
OtMeTka «4» CTaBUTCS, €CIU OOyJaroUIUCs BBIMOJHUI MPaBUILHO HE MeHee 3/4
3aJIaHUMN.
OtmeTKa «3» CTaBUTCS, €CId 00yYaroUIUICs BBITIOJHUI HE MEHEE MOJIOBUHBI 3a/1a-
HUW.
OTMmeTKa «2» CTaBUTCS, €CIIU O0YYAIOIIMIICS BBITIOJHUI MEHEE MOJOBUHBI 3aJaHU.

Kpurepuu oueHku peuieHus 3agay

CuTyanlMOHHBIE ¥ IPAKTHUYECKHE 3a7]a4d MPEACTABIAIOT COOOM CUTyalluu U3 peasb-
HBIX COOBITH, KOTOpbIE O0YYarOUINIICs AOKEH PelnTh MPaBIWIBHO U TpaMOTHO. Pere-
HUE 337]a4i OLICHUBAETCS MAaKCUMAaJILHO B 5 0aJlIoB.

OTmeTka «5» CTaBUTCS, €ClIM 00yYaroIIMiics aj MOJHOE M MPaBUIBHOE pPELICHHE
3a/1a4u.

Otmetka «4» CTaBUTCS, €CAM OOYYarOIIMICS MPH BBIMOJHEHUH 33/Ja4d JOMYCTUI
HETOYHOCTH B pacyeTax, GpopMyJINpOBKaXx.

OTmeTka «3» CTaBUTCA, €CIU OOYYaIOLIUICS MPEICTaBUl HEMOJIHOE pelIeHue, A0-
IIyCTUJI IpyObl€ OLIMOKH, UM HE MOJHOCTBIO PELINII 331auy.
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OtmeTKa «2» CTAaBUTCS, €CIU OOYYArOIIMICS MPEICTaBUII TOCIEI0OBATEIHLHOCTD pe-
LIEHMUs, HO PELIEHNUE OKAa3aJ0Ch HENPABUIIbHBIM.

Kpurepuu oueHku 1oxaaga
[Ton mokiamoM moapa3zymMeBaeTCsi UTOT CaMOCTOSITENIbHON HCCIEI0BATENIbCKOM pa-

60T1bI 00yuaromierocsi. YToowl €ro moAroTOBUThH, HEOOXOAMMO HE TOJIHKO MO3HAKOMUTHCS C
OTIPE/ICICHHOW HAyYHOW JIUTEPATypOi, HO U BBIIBUHYTh CBOIO THIIOTE3Y, IMTPOBECTH COOP
AMITMPUYECKOTO MaTepHuaja, UCIOJIb3ysl caMOCTOSTEIbHbIE HAOIIOACHUS, TPUMEHSIS YCT-
HBIE OMPOCHI, AaHKETHI, TECTHI, U3yUYUTh HEOOXOIUMBIC TOKYMEHTHI U T.1., TPOBEPUTH TUTIO-
Te3y, MPUHUTH K 0OOOCHOBAaHHBIM BBIBOJIAM, JI0Ka3aTh MPaBUILHOCTH COOCTBEHHOTO pellie-
HUS TIPo0IeMbl U OPOPMUTH MMOTYUEHHBIE PE3YJIBTATHI B BUJE MUCBMEHHONW paboThl. Mak-
CUMaJIbHOE KOJMYEeCTBO 0ayuioB — 5. [lpu BhICTaBIeHNN OIICHKU 33 JOKJIAA JOJDKHBI Y4H-
TBIBAThCS CIAEAYIONIUE KPUTEPUH:
- MIOJTHOE PACKPBITHE TEMBI M COOJTIOICHHE JIOTHYHOCTH M3JI0KEHUS — 2 0aa;
- HaJu4yue COOCTBEHHBIX BBIBOJIOB U MPEJIOKEHUM, 0000IIEHUM, KPUTHUYECKOTO aHa-
am3a - 1 Oamn;
- WCIIOJIb30BaHNE MIUPOKOW MHOOPMAIIMOHHOW 0a3bl, MPaBWIBHOCTh OGOPMIICHUS,
coOJIroIcHUE TIPAaBWJI IUTUPOBAHUS - 1 Gasur;
- Ka4eCTBO YCTHOTO BBICTYIUICHHUS: YMEHHE TOBOPHUTH MYOJIUYHO, 3aMHTEPECOBATH
ciIylaTesien, BilaJIeHHe peublo, ICHOCTh, 00pa3HOCTh, ’KUBOCTh peuu - 1 Gasl.

[To cymMme GalioB U CTENIEHU peann3aliii KaXKI0ro U3 KPUTEPUEB BHICTABIISETCS OT-
METKAa 3a JOKJIaJ.

KpuTepun onieHKM KOHTPOJIbHO padoThI

KputepusMu OlIeHKH KOHTPOJIBHOM PabOThI IO TUCIUTUINHE SBIISTFOTCS:
— KauecTBO COJIep KaHMs pabOTHI;
— COOTBETCTBHE COACPKAHUSI BHIOPAHHOM TeMe;
— COOTBETCTBHE COACPKAHUSI IJ1aB U naparpagoB UX HA3BAHUIO;
— JIOTHUKA, TPAMOTHOCTh M CTHJIb U3JIOKCHHS;
— HAJIMYHUE MPAKTUISCKUX PEKOMEH IAINH;
— BHEIIHMI BUJ pabOThI 1 ee 0OopMIICHHE, aKKYPATHOCTD;
— Ka4ecTBO 0(OPMIICHUS PUCYHKOB, CXeM, TaOJIHII;
— IIPaBWJILHOCTH O(OPMIICHHSI CIIMCKA UCITOJIb30BAHHOM JINTEPATYPHI.

KonTponbHas paboTa orieHuBaeTCs 1Mo NATHOATUTBHON CHCTEME.

OtmeTKa «5» BBICTABISIETCS, €CITM 00yUYaOIIUIACS BRITOIHIIT paboTy 6€3 ommboK 1
HEJ0YETOB, AOMYCTUI HE O0Jiee OJJHOTO HEJoYETa.

OtmeTka «4», ecu 00y4arOIIUNUCS BHITIOTHIII PaOOTy MOTHOCTHIO, HO JOYCTHI B
Hel He OoJiee 0THOM HerpyOoi OMMOKY 1 OJHOTO HeIoYeTa, Wi He OoJee NByX Hejoue-
TOB.

Otmetka «3», eciii 00ydJaroNuiicsl PaBIIILHO BBITIOJHUI HE MEHEE IMTOJIOBUHEI pa-
0O0THI WK JOMYCTHII HE OoJiee ABYX IpyObIX OmUOOK, Uik HEe OoJiee OJTHOM Irpy0ol U o/1-
HOU Herpy0oil omMOKU U OJTHOTO HEA0UYEeTa, UK He 00Jiee IBYX-TPeX HErpyObIX OIIMOOK,
WM OJIHOM HEerpy0oii OIMOKY U TPEX HEJOUETOB, UM MPU OTCYTCTBUH OIIUOOK, HO TIpU
HAJIMYMH YETHIPEX-TISITH HETOYETOB, IJIOXO 3HAET TEKCT MPOU3BEICHNUS, JOIMYCKAEeT UCKa-
*KeHue (haKToB.
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OTmeTKa «2», ecii 00y4aroIUiCs TOMYCTUIT YUCIIO OIIMOOK U HEJI0YETOB MPEBOC-
XOJIAIIEe HOPMY, IPU KOTOPOH MOKET OBITh BBICTABJICHA OIIEHKA «3», WA €CITH TTPABUIIb-
HO BBITIOJTHUJI MEHEE TTOJIOBUHBI PAOOTHI.

Kpurtepuu ounenxku pedepara

OaHUM U3 BUJOB TEKYIIETO KOHTPOJIS IO OKOHYAHUU U3YUYEHHUS TEMBbI SIBIISIETCS BbI-
MOJIHEHUE 00yJaroImumMucs peepaToB (HayuyHbBIX IPOCKTOB).

HayuHble mpoekThl M3HA4YalbHO HampaBieHbl Ha cOOp MHMOpPMAIMU O KaKOM-TO
00beKTe, SIBJICHUU, HA 03HAKOMJICHHE YYAaCTHUKOB IIPOEKTa ¢ 3TOi nHpopmanuen, ee aHa-
u3 1 00001IeHNe (PaKTOB, IPETHAZHAYCHHBIX JIJIS1 ITUPOKON ayTUTOPHH.

Kpurepuu onenku pedepaToB (HAydHOTO MPOEKTA) MO IUIAHWPOBAHUIO HAYYHOTO
AKCIEPUMEHTA (IPUMEPHBIE):

- YETKOCTh TIOCTABJICHHBIX TICJIN U 33]1a4;
- TEMaTUYECKasi aKTyaJIbHOCTh U 00BEM UCIIOJIb30BAHHOU JIUTEPaTYPHI,
- MIOJTHOTA PACKPHITHSI BHIOPAHHOW TEMBI MPOEKTA;
- 000CHOBAaHHOCTH BBIBOJIOB U UX COOTBETCTBUE MTOCTABICHHBIM 3a/1a9aM;
- aHaJIM3 TIOJyYCHHBIX JIaHHBIX;
- HaJM4Ke B paboTe BHIBOJA WIIM MTPAKTUYECKUX PEKOMEHIAITNI;
- KadyecTBO oopmiIeHUsI padboThl (HalMuue Taldmull, cxeM, rpadukoB, hoTromarepra-
JIOB, 3aPUCOBOK, CIIMCKA UCIIOJIb3yeMOW JTUTEPATYPHI U T.1.).

MakcumanbpHOe KosmuecTBO 6amnoB — 100.

[Ipu BbICTaBIEHUM OLIEHKH 32 IPOEKT JIOJKHBI YUUTHIBATHCA CIACAYIOIINE KPUTEPHUU:
YeTKOCTh IIOCTABJICHHOM LIEIN U 33434 — MAKCUMaJIbHOE KOJIMYeCcTBO O0amioB 10;
AKTyanbHOCTh U 00bEM HCTIOJIB30BAaHHON JIUTEPATYPhl - MAKCUMAJILHOE KOJTUYECTBO
OamioB 15;
[TommHOTa pacKkpbITHS BEIOPAHHOMN TEMBI - MAKCUMAJIbHOE KOJIMYeCcTBO 0amioB 15;
Jlorn9HOCTH MOCTPOCHHUSI - MAKCUMATHHOE KOJMYECTBO OaymioB 15;
OOGOCHOBaHHOCTh BBIBOJIOB M HMX COOTBETCTBHE IOCTABJICHHBIM 3a/JadyaM - MaKCH-
MaJIbHO€E KOJIMYECTBO 0ajaoB 15;

6. Hanuuue B paboTe BbIBOAA WM MPAKTUYECKUX PEKOMEHAAIMI - MaKCUMaIbHOE KO-

andecTBo 0aitoB 10;
7. KauectBo oopmiieHUst pabOThI - MAKCUMAJIbHOE KOJIMYeCTBO OaisioB 10;
8. IlpeacramieHue pe3yabTaTOB - MAKCUMAJIbHOE KOJIMYeCTBO OayioB 10.
OueHky npencraBiieHus pedepaToB MPenoiaBaresib IPOBOJUT, CYMMUPYs PE3YbTa-

ThI B Oajutax: 85-100 0aioB — olieHKa «5»
70 - 84 6amna — orieHKa «4»
50 - 69 GamnoB — OIEHKA «3»
Memnee 50 6amioB — OIEHKA «2).

N —

bk w



20

IlepeyeHb BONIPOCOB 1JIs1 MIPOBEACHUS MMPOMEKYTOUYHOM aTTECTALUM
B ¢popMme nuddepeHIMPOBAHHOIO 3a4eTa 10 UTOraM OCBOCHUA TUCHUILVIMHBI «DU3HU-
KO-XHMHMYECKHe OCHOBbI PA3BUTHA U TYLICHUS MOKAPOB)

1. Knaccugukanus noxxapos. OCHOBHbIE TapaMeTPbI OKAPOB.

2. OTKpBITBIE NOXKAPbI, UX OTIIMYUTEIBHBIE OCOOEHHOCTH.

3. Knnaccuguxkanus noxxapoB Ha ra30BbIX, Fa30HEPTIHBIX U HEPTAHBIX (POHTAHAX.

4. [TapameTpsl 110>KAPOB ra30BbIX U Ia30HE(TAHBIX (POHTAHOB. 30HA OTPHIBA IIJIAMEHH.

5. Jlebut poHTaHA M METOJIBI €TO OIICHKHU.

6. Metoauka pacuera 0€30MacHBIX PACCTOSIHUM Ha Ta30BBIX, Fa30HEPTIHBIX U HEPTIHBIX
(dboHTaHAX.

7. OnacHble (aKTOPbI MOKAPOB HA Ta30BbIX, Ta30HE(TAHBIX U HEPTIHBIX (POHTAHAX.

8. OUBUKO-XMMUYECKHUE MTPOIIECCHI IPU TOPEHUU KUJIKOCTEHN B pe3epByapax.

9. 3aBUCHMOCTh MAaCCOBOW CKOpPOCTH BBITOpPaHHUS XUIAKOCTH OT JHAMETpa pe3epByapa,
YPOBHS )KHJIKOCTH, CKOPOCTH BETPA.

10. Temnno- u MaccooOMEH MEX]ly 30HOH IOpEHHUs U IOBEPXHOCTHIO KHUIKOCTH.

11. IIporpes »xkuaxoctu npu ropeHuu no riayoune. Ilone remneparyp. Mexanuszm o6paso-
BaHUSI TOMOTEPMHUYECKOTO CJIOA.

12. SIBnenus BckumaHus U BbIOpOCa XKHUAKOCTEH IMpHU TOpPEHUHU B pe3epByapax. Mx mexa-
HU3M U BHEIIHHUE IPU3HAKU.

13. OnacHble GakTOpsHI OKAPOB PE3EPBYAPOB.

14. Knaccuduxarus moxapoB TBEPIBIX TOPIOUUX MATEPHAIOB.

15. Pa3zBuTure noxapoB Ha JIECOCKIa1aX, CKIaAax XJIONKa U TOp(sHUKaX.

16. Jlecusie, crennbie moxkapbl. Kiaccuukanus JeCHbIX MOXKapoB, 3aKOHOMEPHOCTH UX
pa3BUTHSL.

17. PactipocTpaHeHre IuIaMeHHu 1o nmoBepxHOCcTH TI'M Ha OTKpBITBIX MOXapax. 3aBUCH-
MOCTb CKOPOCTH PaCIpOCTPaHEHUS IIJIAMEHH OT Pa3IU4HbIX (DaKTOPOB.

18. TloxapHas Harpy3ka, KO3(QpPUIUEHT TOBEPXHOCTH FOPEHMUSL.

19. OcHOBHBIE NPOLIECCHI U ABJICHUS HAa BHYTPEHHUX MOXapax. MIX B3aUMOCBs3b.

20. MexaHu3M U napaMeTpsl ra3000MeHa MU M0Kape B IOMEILEHUH.

21. MexanusMm (GopMHpOBaHUS IUIOCKOCTH PaBHBIX JaBieHUN. I3MeHeHue ee BbICOThI BO
BpeMsl 1oxapa.

22. OCHOBHBbIE CTa U BHYTPEHHUX NOKapoB. MX xapakTepucTuka.

23. BaustHue pa3au4HbIX (DaKTOPOB HA Pa3BUTHE BHYTPEHHETO MOXKapa.

24. TennoBoi OaylaHc BHYTpeHHETO moxapa. OCHOBHBIE cocTaBisionue. VX m3MeHeHne
BO BpeMsI CBOOOTHOTO Pa3BUTHUS MOXKapa.

25. OnacHble (aKTOpbl BHYTPEHHHUX TOXKapPOB.

26. MeTtonuka pacuera IUIOLI[aJAu BHYTPEHHEro noxkapa. JlonyiieHus, NnpuHUMaeMble TpH
pacyeTe IUIOIIA N oXKapa.

27. TennoBoW peXUM Ha MOXKape.

28. ITapameTpsl ra3000MeHa MU MOKAPE B IOMELICHUSIX.

29. B3auMocCBs3b MPOLIECCOB TEIUIO- U ra3000MEHa Ha BHYTPEHHUX Mnoxapax. [loxapsl,
pEryJupyeMble BEHTWISILUEN U MT0KAPBI, PETYJIUPYEMBbIE Harpy3KOH.
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30. dakTtuueckas u Tpedyemasi HHTEHCUBHOCTh ra3000MeHa, ko3 duineHT n30bITka BO3-
oyxa.

31. [ImockocTh paBHBIX JaBJICHUH (HEHUTpaibHas 30HA).

32. BousiHMe nmapaMeTpa BEHTWISILUKA Ha MAaKCUMAJIBHYIO TEMIIEpaTypy BHYTPEHHETO IIO-
xKapa.

33. BousiHME mnapameTpa BEHTWIALMM HAa MAacCOBYIO CKOPOCTb BBITOPAaHMs II0XKapHOU
Harpy3KH.

34. O0ObemMHas BCHBILIKA IPU MOKapaxX B OTKPBITHIX U 3aKPBITHIX MOMeEIIEHUAX. Ee mexa-
HU3M; YCJIOBUS, IPH KOTOPBIX OHA MMPOUCXOIUT.

35. OcobGeHHOCTH TOpEeHHs MPH MOKapaxX B MOMEIICHUAX C MOJHOCTHIO 3aKPBITHIMU MPOE-
MaMH.

36. [Ipuponaa npenenbHbIX SBJICHUI IPU TOPEHUMU.

37. OCHOBBI TEIIOBOI TEOPUM MPEKpallleHUs ropeHus. TemnepaTypa NoTyxaHus, IyTH U
METO/IbI €€ JOCTUKEHUS.

38. CriocoObl MpeKpalleHusi TOpeHus Ha MoXape B 3aBUCHMOCTH OT BHJla TOPIOYEro Mare-
puana 1 pexxuma rOpeHus C MO3ULUHI TEIUIOBOM TEOPUHN ITOTYXaHUS.

39. Ananu3 MexaHn3Ma JEHUCTBUS HETOPKOYMX Ia30B B 30HE TOPEHUS € MO3ULUM TENIOBOU
TEOPHH.

40. Ananu3 MexaHU3Ma JAEMCTBUSI XUMUYECKH aKTHUBHBIX MHTMOMTOPOB B 30HE TOPEHHUS C
MO3ULIMHN TETIJIOBOU TEOPHUH.

41. MexaHu3Mbl AEMCTBUS NIEH IPH TYLIECHUH KHJIKOCTEH.

42. MexaHu3Mbl AeCTBUS ITeH pH TymeHun TTM.

43. MexaHu3Mbl JE€HCTBHS OTHETYIIAIMX [TOPOUIKOB IPYU MOAA4Y€ UX B 30HY TOPEHUS U Ha
MTOBEPXHOCTh FOPIOYETO.

44. Ananu3 MexaHu3Ma JIEeUCTBHS BOJbI HA MTPOLIECC TOPEHUS MIPU MOAA4Y€ B 30HY FOPEHHUS
Y Ha IOBEPXHOCTh TOPIOYETr0 MaTepHaIa.

45. Knaccudukaiusi OTHETYIIAIINX BEIIECTB MO JOMUHHUPYIOIIEMY MEXaHU3MY JIEHCTBUS
Ha npotuecc roperus. [IpuHIun BI0Opa OrHETYIIAMX BEIECTB AJIs TYLIEHUS 10KapOB.
46. Heroproune rassl, IpUMEHsEMBbIE Ul NOXKapoTyleHus. OrHerymamue KOHLEHTpa-
uu. O6nacTv NpUMEHEHUS.

47. XMMUYECKH aKTUBHbIE MHTMOUTOPBI, UX HOMEHKJATypa, OTHETYIIAIUEe KOHLEHTpPA-
1M, 00JIACTH IPUMEHEHUS.

48. Bunpl nieH u cnocoObl ux noxydeHus. OCHOBHbIE TapaMeTpsl IeH. O0sacTu mpuMeHe-
HUSL.

49. OcHoBHbIE (PU3UKO-XMMHUECKHE CBOMCTBA BOJBI KaK OTHETYHIAmIero Bemiecrsa. O0ma-
CTH U CIIOCOOBI IPUMEHEHU .

50. DkcrutyaTallMOHHbIE OCOOCHHOCTH NMPUMEHEHHs] OTHETYIIAUX MOopoukoB. ObmacTu
IIPUMEHEHUS.

51. OcHOBHBIE TapaMeTPhI MIPEKPAIICHHUS TOPEHUS Ha TIokapax. x ¢hu3udecKkuii CMBICIT.
52. Kputnueckas 1 ONTUMAJIbHAsE MHTEHCUBHOCTH MoAauy neHbl. U3ndeckuil CMbIC, 3a-
BUCUMOCTb OT Pa3IM4HbIX (DaKTOPOB.

53. Koa¢puumeHTt ncnonb3oBaHust BOABI Ha MOXape. 3aBUCUMOCTb OT pa3JInYHbIX (HaKTO-
poB. CiocoObI MOBBIIIEHHUS.
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IlepeyeHb NpaKTUYeCKHX 3aJaHUH (3a1a4) AJIA POBeJeHHUs POMEKYTOYHOM aTTe-
crauuu (B popme 1udpdepeHIMPOBAHHOIO 3a4€TAa) M0 UTOraM OCBOCHMSI TUCIUIIU-

1.
BOro (poHTaHa.

Hbl «DHU3NKO-XUMHYECKHE OCHOBDI PAa3BUTHA U TYIICHUA ITOKAPOB»

Pacuer Oe3omacHoro PacCTOAHUA OJIA pa6OTLI JIJMYHOI'0 coCTaBa IIpU roOp€HUHU ra3o-

2 Pacuer ckopocTu pacnpocTpaHeHus IiaMeHu 1o nosepxnoctu TT M.

3. OrnpeneneHne OCHOBHBIX TEOMETPUUECKUX TapaMETPOB IoXkKapa.

4. Pacuer mapameTpoB BHYTPEHHETO MOXKAPA.

5 Pacuer koadpunmenTa ncnoas30BaHus BOIBI.

6. Pacuer cekyHaHOrO pacxoza v KOJIMYECTBA BOABI [l TYLIEHHS MOKapa razoBOro
donTaHAa.

7. Pacuer mapameTpoB TymieHus moxapa pa3anyHbIMA OTHETYIIAIMMH CPEICTBAMMU.
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CaoBapb TEPMHHOB 10 IMCHUILITIMHE
«PU3NKO-XMMHUYECKHE OCHOBBI PA3BUTHS U TYILLICHUS MOKAPOB»

1. llojcap — HEKOHTPOJIMPYEMOE TOpEHUE, MPUUYUHSAIONIEe MaTepHalbHBINA YIepo,
BpE KU3HU U 37J0POBBIO IPaXk/iaH, MHTEpecam OOIIECTBA U TOCY1apCTBA.

2. 3ona 2openusi — 3TO 4acCTh MPOCTPAHCTBA, B KOTOPOM MPOUCXOIUT MOATOTOBKA I'O-
PIOYUX BEIIECTB K TOPEHUIO U UX TOPEHHUE.

3. 3ona mennosoeo 6o30elicmsusi — 3TO 4acTh MPOCTPAHCTBA, MIPUMBIKAIOIIAS K 30HE
TOPEHHUSI, B KOTOPOM TEILJIOBOE BO3/ICICTBUE NPUBOAUT 3aMETHOMY U3MEHEHUIO COCTOSIHUS
MaTepHaoB M KOHCTPYKIIMU M JIeJIaeT HEBO3MOXKHBIM MpeObIBaHUE o/l 0e3 Terio3a-
ITUTHIL.

4. 3ona 3a0bimaenuss — 3TO 4acTh MPOCTPAHCTBA, IPUMBIKAIOLIAs K 30HE TOPEHUS U 3a-
MOJTHEHHAs! JLIMOBBIMU T'a3aMM, KOHIICHTPAIUsI KOTOPBIX CO3AAET yrpo3y KU3HU U 310PO-
BBIO JIIOJIEH.

5. IInowaow noowcapa S, — MIOMIA/b MPOEKIUUA 30HBI FOPEHUS HA TOPU3OHTAIBHYIO
WU BEPTUKAIBHYIO MIJIOCKOCTb.

6. Maccosas ckopocmb 8vleopaHus — Macca TOPIOYETO BEIIECTBA, CrOpArOIIas B €u-
HUILlY BPEMEHHU.

7. Yoenvuas maccosas ckopocms vleopanusi — Macca TOpPIOYEro BEIECTBA MM MaTe-
puana, BRIroparoias B €AWHUILY BPEMEHU C €MHULIBI ITOIIAIH M10Kapa.

8. IIpusedennas maccosas cKopocmv 6bleOpaHusi — Macca TOPIOYEro BEIIECTBA WIH

Marepuaa, BbIrOparllas B €IHMHHUILY BPEMEHH C €IMHHULBI IJIOMAAN OBEPXHOCTH rope-
HUSL.

9. Tennonposoonocms — 3TO Nepeava TeIla MEXAy HEMOCPEICTBEHHO CONPHUKACAI0-
LHIUMUCS MaKpoyacmuyamy Tejaa, IMEIOUIMMU Pa3HYyI0 TEMIEPATYPY.

10.  KomusexmugHvlll menioodmeH — COBMECTHBIN MPOIIECC KOHBEKIIMU U TEIJIOMPOBOI-
HOCTHU, T.K. IPHU JIBYKEHUU KUJIKOCTU WM ra3a Hen30€XKHO MPOUCXOTUT CONPUKOCHOBE-
HUE OTJIEJbHBIX YaCTHI], UMEIOIINX Pa3IUYHbIC TEMIIEPATypPhI.

11.  Jlyuucmoui menioobmen — nepeaada Tersa, oOyCIoBIECHHAs MpEeBpaIieHueM BHYT-
pEHHEN PHEepruu BEUIECTBA B DHEPTUI0 W3IYUYEHUS, pACIPOCTPAHEHUEM 3JIEKTPOMArHUT-
HBIX BOJIH U MOTJIONIEHUEM U3TTyUYEHUSI BEIIECTBOM.

12.  Omkpuvimoele nodxcapst — 3TO MOXKAPbl, TPOTEKAIOIUE MPU OTCYTCTBUU IMPOCTPAH-
CTBEHHBIX OIPaHUYEHUH MO TEIJIO- U Fa3000MEHY.

13.  BHympennue nodicapbl — 3TO TOXapbl, MPOTEKAIOIIEE B OTPAHMYCHHOM OOBEME,
OrpakICHHOM OT OKPY>KaroIIEro MpoCTPaHCTBA.

14.  TI'a3006men — 3TO NBUKEHUE KOHBEKTHUBHBIX ra30BbIX MOTOKOB, KOTOPOE BO3HUKAET
3a CYET: HAJIMYMS CaMoro IMoKapa; pa3HOCTH TEMIIEPATyp HArpeThIX MPOIYKTOB CTOPAHHUS
U OKPY>KaloIleT0 BO3/yXa; BETPOBBIX HArPy30K; MPUHYIUTEIbHOW BEHTUJISILIUU B MOMeE-
LICHUU.

15.  Temnepamypmusiii pedcum — 3TO U3MEHEHHUE TEMIIEPATYPbl BO BPEMEHH.

16. Oecnemywawue cpedcmsa — 3TO pa3IUUHbIC BEIIECTBA U MAaTEPHUAJIbl, C TIOMOIIIbIO
KOTOPBIX HEMOCPEJCTBEHHO CO3/1AI0TCS Pa3JIMUHbIEC YCIOBHS MPEKpaIeHUs TOPEHHUS.
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