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MeTtonuueckre peKOMEHIAMU MO0 M3YYCHUIO0 Y4YeOHOW AUCHUIUIMHBI «DU3MKO-
XUMHUYECKHUE OCHOBBI PAa3BUTHA U TYIIECHUS MOXKapa» isi 00YYaIOIUXCs 10 CIEeHUaIbHO-
ctu 20.05.01 «Iloxkapnas 6e3omacHocth» — MBanoBo: UTICA T'TIC MUC Poccun, 2021. -
16 c.

MeTtonnueckre peKOMEHAAIMN COAECPKAT KPATKOE U3JI0KEHHE AUCHUIUIMHBI « Du-
3UKO-XMMHWYECKHE OCHOBBI PAa3BUTHUS U TYLIEHHUS I0Kapa» B COOTBETCTBHM C TPEOOBAHUS-
MU TOCYAapCTBEHHOI'O CTaHAapTa U padouel mporpaMmbl Kypca «PU3NKO-XUMUYECKUE
OCHOBBI Pa3BUTHsI M TYLIEHUS I0Xapa», COBETHI M0 IUIAHUPOBAHUIO U OPraHU3alUU Bpe-
MEHHU, HEOOXOJUMOT0 HAa M3YYECHHE AUCLUIUIMHBL;, MOKEIAHUS M0 U3YYECHHUIO OTAENIbHBIX
TE€M Kypca; peKOMEHJAIlUH M0 MCIOIb30BAaHUIO MAaTEPUATIOB yUEOHO-METOINYECKOTO KOM-
IJIEKCa; peKOMEHAAINU 10 paboTe C IUTEPaTypOil; COBETHI IO MOATOTOBKE K IK3aMEHY.

© UIICA I'TIC MYC Poccun, 2021



BBE/JIEHHE

CopeprkaHne Kypca sBISETCS OCHOBOM JUISl U3YUYEHUS TaKUX JUCLHUIUIMH Kak «lIpo-
THO3MpPOBAaHUE OMNacHbIX (pakTopoB moxkapay, «IloxkapHas 0€30MaCHOCTh TEXHOJIOTHYeE-
CKuX mpoueccoBy, «lloxkapHas 6e30mMacHOCTb B CTpOUTENLCTBE», «llokapHas TeXHUKaY,
«IToxapHas TakTHKa», «I10KapHO-TEXHUUYECKAs IKCIIEPTU3a», a TAKKE I IPOXOKACHUS
y4eOHON NMPAKTUKU 0 MOJYyYEHUIO NMEPBUYHBIX MPOPECCUOHATIbHBIX YMEHUN U HAaBBIKOB
(B TOJDKHOCTM HayaJbHUKA Kapaylia MOKapHO-ClacaTeIbHOM 4acTh), MPOU3BOJACTBEHHAs
MPaKTHKA 0 MOJYYCHUIO TPO(HECCHOHATBHBIX YMEHHUI U ONbITa MPOPECCUOHATBHOMN e -
TEJIBHOCTH (B JOHKHOCTH HayalbHUKA Kapayya MOKapHO-CIAcaTeIbHOM YacTH), MPEAIN-
IUIOMHOM TPAaKTHKH, BBHIMOJHEHHUS HAYYHO-HCCIENOBATENBCKOW pabOThI, MPOXOKICHUS
roCy/1apCTBEHHOM UTOTOBOW ATTECTALIUU.

B pe3synprare n3ydeHus NUCHMIUIMHBI KYpPCaHTBI U CIIYIIATENN JOJIKHBI MOJIYYHUTh
OTIpe/IeNICHHbIE MPEJCTaBICHUS 00 OCHOBHBIX (PU3MKO-XMMHYECKUX 3aKOHOMEPHOCTAX
pa3BUTHUSA NOKapa, 00 0OBEKTUBHBIX (PU3MUECKUX M XUMHUYECKHX Ipolieccax, JeKaluX B
OCHOBE BCE€X CYILECTBYIOIIMX IPUEMOB U CIIOCOOOB MPEKPAIICHUs TOPEHHUS.

N3yuyenne nucuuiuiiebl « PU3MKO-XMMHYECKUE OCHOBBI Pa3BUTHUS U TYIICHUS I10-
kKapa», TOMUMO JIEKIUNA U IPAKTUYECKUX 3aHATHUNA, COMPOBOXKIAETCS BBIITOJIHEHUEM psla
CHelU(pUUECKUX J1abOpaTOPHBIX padOT, MpeJHA3HAUCHHBIX I YIIIyOJICHUS U Pa3BUTHS
IPEJICTABICHUNA O CII0KHOM COBOKYIHOCTH (PU3UKO-XHMHUYECKUX MPOLECCOB U SIBICHUH,
COMPOBOXKIAIOMIMX IMPOLIECC HEOPIraHU30BAHHOTO IU(D(PY3MOHHOIO TOPEHHS] B YCIOBHSIX
noxkapa. JlabopaTopHbie pabOThl TPOBOJATCA IBYMS MPENOAABATEISIMU. Y CBOEHUE MaTe-
puana KOHTPOJUPYETCS TEKYIIMMH KJIACCHBIMU KOHTPOJIbHBIMU pa0OTaMu. 3aBepIlaeTcs
M3y4YeHUE AUCIUIUIMHBI CAa4Yel 3a4eTa.



OO0mue pekoMeHIAUMHU 110 padoTe ¢ TUTEPATYPOH

Bonbiioe 3HaueHue B nporecce 00yueHus UMEET caMoCcTosTeIbHas padoTa ¢ yueo-
HOU JIUTEepaTypoil, KOTopas MO3BOJISIET BHUKHYTh B CYIIHOCTh M3y4aeMbIX BOIPOCOB, OC-
HOBATEJIBHO Pa300paThCsl B HUX.

B nensix 6onee rimy00KOro U OCMBICICHHOTO YCBOCHHUSI 3HAHUMN 10 y4eOHOM JTuTepa-
Type Bam HeoOxomumo:
— OTBICKUBAaTh BHYTPEHHHUE CBSI3M U B3aMMOOTHOIICHUS MEXKIY PA3IUYHBIMU YacTsIMU B
U3Yy4aeMOM TEKCTE, T.€. IPUYHUHBI U CJIEJICTBHS Pa3JINYHBIX SBJICHHIA;
— CpaBHUBATh W3y4yaeMble (PaKThl, HAXOS B HUX CXOJCTBA U PA3IUYUS;
— CBA3BIBATh PaHEE MOIYUEHHBIE 3HAHUS C BHOBb 3alIOMHUHAEMbIM MATEPUAJIOM;
— IPOAYMBIBATH 00JIACTh MPUMEHEHHS YCBAMBAEMBIX 3HAHUI B )KM3HU, HA MPAKTHKE;
— HAXOAUTh COOCTBEHHBIE MTPUMEPHI K OOIIIUM M3y4aeMbIM MOJIOKEHUSM, ITPaBUIIaM, 3aK0-
HaM;
— OCHOBATEJIbHO aHAJIM3UPOBATh MIOMELICHHbIE B yUeOHOW JUTEPAaType CXEMbl, TaOIUIIBL,
PUCYHKH, YEPTEXKH;
— OCYLIECTBJISTH CAMOKOHTPOJIb IIyTEM IIEPECKA3a, MPOYMTAHHOIO CBOMMH CIIOBAMU;
— TIOJIb30BAThCS CIOBAPSIMU U CIPABOYHUKAMHU JJISl BBISICHEHHSI CMBICIIOBOTO 3HAYEHUS HO-
BBIX CJIOB U TEPMUHOB;
— B XOJI€ UTEHUSI OYEHb IOJIE3HO, XOTSI U HE 00S3aTENIbHO, JeNaTh KPATKUE KOHCIIEKTHI
NPOYUTAHHOTO, BBIHUCKH, 3aMETKH, BBIACIATH HESICHBIE, CIOXHbBIE JJII BOCHPUSITHUS BO-
pockl. B 1ensx nposicHeHust NOCIeTHUX HYKHO 00pamaThes K NpernoaaBaTelio.

HacrositenbHO pexomMeHAyeTcs H30eratb MEXaHMYECKOro 3ayuyHMBaHUsl Y4eOHOro
Marepuana. [Ipaktuka yoenuTenbHO MOKa3bIBaeT: caMbiM 3()PEKTUBHBIM CLIOCOOOM SABIIS-
eTcsa He "3yOpexka", a TIy0oKoe, TBOPUYECKOE, CAMOCTOSITEIbHOE TPOHUKHOBEHHUE B CYIII-
HOCTh M3YyYaeMbIX BOIPOCOB. BakHO ¢ camMoro Hauyajga M3y4deHHUs y4eOHOTO Marepuana
JUCIUIUIMHBI Pa3BUBATh MOHUMAaHUE (PU3NYECKOW CYIIHOCTH SBJICHHM, UX B3aUMOCBS3H,
MPEJICTaBIATh, [/I€ 3TH SIBJICHUS BCTPEUAIOTCS B IPAKTHUKE.

HeoOxoaumo BecTH cHCTEMaTHYECKYIO0 KaKJIOJAHEBHYIO pabOTy HaJ JUTEpaTypHbI-
My uctouyHukamu. O0beM HHPOPMAIIMK TI0 KypCYy HACTOJIBKO OOIIMPEH, YTO UM HE y/aeT-
Cs OBJAJICTh B "MOCIEAHNE AHU" MEpe/ CecCUuel, Kak Ha 3TO MHOT/Ia PACCUMTHIBAIOT HEKO-
TOPBIE yUaIIUECS.

Crnenyet BoCIUTHIBaTh B c€0€ YCTAaHOBKY Ha MPOYHOCTb, IOJITOBPEMEHHOCTh YCBOE-
HUS 3HaHUM 10 Kypcy. Hano moMHHUTB, 4TO OHU MOTPEOYIOTCS HE TOJIBKO U HE CTOJBKO B
X0JI€ U3yYEHHUs JaHHOW AUCIMUIUIMHBI, HO — YTO OCOOCHHO Ba)KHO — B MOCJEAYIOLIEH Mpo-
(dheccuOHAIbHON JIEATEIbHOCTH.

[Ipu pabote ¢ y4yeOHOW M HAYYHOW JUTEPATYpOd NMPHUHIMIHAIBHO Ba)XHO MPUHU-
MaTh BO BHUMaHHE€ MOMEHT pa3BUTHA. B yclaoBusX yckopstouerocs crapeHusi uHpopma-
MU y4yeOHbIe U Hay4YHbIC U3[IaHUs, JAJIEKO HE BCErJa MOTYT MOCIEBAaTh 32 HOBBIMU SIBJIE-
HUSMH ¥ TEHACHIUSMU, MOPOKIAEMBIMHU MPOLIECCOM MHHOBAIMHU. Y4YEeOHYIO JIUTEpaTypy
HEBO3MOJKHO, Ia)K€ 110 YUCTO TEXHUYECKUM IPUYMHAM, HE TOBOPS YXKE O IPYTUX, €KEro-
HO OOHOBIIATH U TNEpeu3aaBaTh. B CBA3M ¢ 3TUM B JHUTEpaType MO Kypcy OOydarolumcs
MOTYT BCTPEYATHCS MOJOKEHUS, KOTOPHIE YK€ HE BIOJIHE OTBEYAIOT HOBBIM TE€HICHLMSM
pa3ButTus. B Takux ciydasx cienyer, mposBIIsis HYy>KHYI0 KPUTHUHOCTH MBICIIH, OITUPATHCS
HE Ha yCTapeBIlKE UAEH TOrO WM IPYroro u3/iaHus, Kak Obl aBTOPUTETHO OHO HU OBLIO, a



Ha HOPMBI, BBITEKAIOIINE U3 COBPEMEHHBIX M3/IaHUI, UMEIOIINX OTHOIICHUE K U3y4aeMO-
MY BOIIPOCY.

Hakonen, oOyyaronuiicsi 00si3aH 3HaTh HE TOJIKO JIUTEPATYPY, PEKOMEHAYEMYIO B
JaHHOM TIOCOOMU, HO M HOBBIE, CYIIECTBEHHO Ba)KHBIC U3/IaHUA MO KYpCY, BBIIICAIINE B
CBET IOCJIE €ro MyOJIUKaIUH.



MeToanyecKkue peKOMEHIAlUH M0 U3Yy4YeHHI0 Kypca

[Ipuctynas K M3y4EeHHIO NUCHUIUIMHBI « DU3UKO-XUMHUUYECKUE OCHOBBI Pa3BUTHUS U
TYIICHUS T0XKapa», HEOOXOAUMO O3HAKOMUTBLCSA C padodeil mporpamMmoi, HaCTOAIIUMU
METOAUYECKUMU YKAa3aHUSIMU U CIIMCKOM PEKOMEHIAYyEeMOU nuTepaTypbl. CIIMCOK JIUTEpa-
TYpbI JaH KaK B paboueil mporpaMmMme, Tak U B KOHIIE KaXI0W TEMbI IaHHBIX METOJUYECKUX
yKa3aHUM.

OcHOBHasi TPyAHOCTh, C KOTOPOM CTAJIKMBAETCSI 00y4YarOIUNCS IPU U3YYEHUU Kyp-
ca, COCTOWT B HEYMEHUHU CHCTEMaTH3UPOBATh MaTepuaj, BBIACIATh HanOOJee BaKHBIC
CBEJICHUS, YCTAaHABJIMBATh B3aWMMOCBSI3b U B3aMMOOOYCIIOBICHHOCTD SIBJICHUA W TIPOIIEC-
COB, MPOUCXOSANINX MIPHU MOXKape. ITOMY B 3HAUUTEIBHON CTETIEHU MOMOTaeT pa3oop ma-
Tepuala KaxJa0i TeMbI, a TaKKe BOMPOCHI sl caMOIipoBepku. HacTosTenbHO peKoMeH Y-
€TCsl BECTH TOJAPOOHBIN KOHCTICKT JISKIIMM U MPAKTUYECKUX 3aHATHNA. ITO TeM 0oJiee BaxK-
HO, YTO MaTepHall IUCHUIUIMHBI OPHUAETCS U3y4yaTh IO PA3HBIM JIMTEPATYPHBIM UCTOYHH-
Kam.

[Tpu 3anucu GopmMys1 HEOOXOAMMO YKa3aTh MPUHATHIE 0003HAYEHUS U PA3MEPHOCTD,
BXOJSIIMX B YPABHEHUE BEJIMYHH.

BaxxHo ¢ camoro Havajia U3y4eHus MaTtepualia IUCIUIUIMHBI Pa3BUBATh IOHUMAaHUE
(U3MYECKON CYITHOCTH SIBJICHHM, MX B3aUMOCBSI3H, IMPEJCTaBIATh, TJ€ ATH SBICHUS
BCTPEYAIOTCS B MIPAKTUKE, KAKOBA UX POJIb U 3HAUCHUE B JieJe 00ECICUeHHS] MaKCUMallb-
HOM TMOKapo- B3pHIBOOE30MACHOCTH MPOMBIIIJIEHHBIX OOBEKTOB U JIMYHOTO MMYIIECTBA
rpak/iaH.

CrnenyeT UMETh B BUJY, YTO U3YYEHUE NUCHUTUIMHBI « DU3NKO-XUMUYECKIUE OCHOBBI
Pa3BUTHUS U TYIICHUS IMOXKapa» HEBO3MOXXHO 0€3 3HAHUSI HEKOTOPBIX Pa3/ielioB XUMUH,
(hu3MKN, MaTEMAaTUKU, TEOPUU TOPEHUSI U B3PbIBA U PsAJia IPYTUX AUCIUIIMH.

Y CBOMB OCHOBHBIE TEOPETHUECKHE MOJOKEHUS OTACJIBHBIX TEM Kypca, 00yuaro-
LIUHCS MOYKET MEPEXOAUTH K PELICHUIO 33]1a4 MO AUCIUILIIMHE.

B crpykrype mucuumnianHbl «PU3MKO-XMMHUYECKHE OCHOBBI PA3BUTHUSI U TYIICHUS
Moapa» paccMaTpHUBAIOTCS TPU pa3zena:

1. OTKpBITBIE MOMKAPHI.

2. BHyTpeHHUE MOXKaAPHI.

3. IlpekpartieHre ropeHus.

BryTpu kaxxaoro pasnuena pa3oupaeTcs HECKOJIBKO TEM.

B pe3ynbraTte uzydeHus AUCIUILIINHBI, 00yYaromuecs JOJKHBI TOJTYYUTh 3HaHUS 00
OCHOBHBIX (PU3HKO-XUMHUYECKUX 3aKOHOMEPHOCTSX Pa3BUTHA U TYIICHUS IMOXapa Ha pas-
JUYHBIX OOBEKTAX C YYETOM CHenu(pUUEeCKHX OCOOEHHOCTEN MPOLECCOB TOPEHUSI B 3aBU-
CUMOCTHU OT BUJIa 00BEKTA U arperaTHOTO COCTOSIHUS TOPIOYEro MaTepuania.



Pasznen. OTKpbITHIE OKAPLI
Marepuan gaHHOrO pasjesia moJpoOHO U JTOCTYIHO M3JI0KEH B [5, 7], 00bIYHOTO

€TI0 U3YUYCHHC HC BbI3BIBACT Y 06yanOHIHXCH Sany,HHCHHﬁ.
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W3yunTe AaHHBINA pa3zell ¢ UCIOIb30BAaHUEM MaTepuaa JISKIUH 1 y4eOHoi TuTepaTy-
PBL

3ayuuTe onpeAeNeHUs OCHOBHBIX MMOHITUH.

["openue — OCHOBHO Mpoliecc Ha MoXape, TOITOMY CIIeAyeT BCIOMHUTH YCIOBUS BO3-
HUKHOBEHUSI TOPEHUsI, MEXaHU3MBI €ro MpoTekaHus. Jjig 3Toro HeoOXOAMMO MOBTO-
PUTH COOTBETCTBYIOUINI pa3aen JUCHUILTUHBI « Teopust TopeHuUs U B3pbIBay.
Pa30epurech B 0COOCHHOCTSAX Pa3BUTHSA OTKPBITHIX MOXKAPOB.

[IpoBenuTe CpaBHUTEIBHBIA aHAIN3 IMOXKAPOB (DOHTAHOB, PE3EPBYAPOB C TOPIOYUMHU
KHUJIKOCTSMHU M TBEPBIX TOPIOYMX MaTepuasioB. HaiiuTe cxoacTBa 1 OCHOBHBIE OTIIH-
YUTENbHBIE OCOOEHHOCTH.

[Ipoananusupyiite onacHbie (PaKTOPHI Pa3IUUYHBIX BUJIOB OTKPBITHIX [10KAPOB.

JUi Tydiiero 3arnoMUHaHusl KJIacCU(PUKAIUU T0KapOB (POHTAHOB U TBEPJbIX TOPHOUUX
MaTepuajIoB U300pa3uTe €€ B BUIE CXEMBI.

Pa30epute MeToAMKHU pelIeHUs 3a]a4 MO pacyeTy O€30MacHBbIX PacCTOSHUM, BIMSHUS
CKOPOCTH U HalpaBJIEHUS BETPA HA CKOPOCTh PAaCIPOCTPAaHEHUS IJIAMEHHU.

Bompocs! 1151 caMOKOHTPOJIsA
OTtkpeIThIE TOKAPBI. OCOOEHHOCTH ra3000MeHa U TEMIO00OMEHA.
JlaTb onpeneneHus 30Ham nokapa.
Knaccudukanus noxxapoB Ha ra3oBbIX, TA30HEPTAHBIX U HEPTAHBIX (POHTAHAX IO CO-
cTaBy (DOHTAHUPYIOIIETO BEIIECTBA.
Knaccudukanus noxxapoB Ha ra3oBbIX, Ta30HEPTAHBIX U HEPTIHBIX (POHTAHAX IO BU-
Iy cTpyH (OHTaHA.
Knaccuduxkarnus moxxapoB Ha Ta30BbIX, TA30HEPTIHBIX U HEPDTAHBIX (POHTAHAX TIO KO-
JMYECTBY (POHTAHUPYIOUIUX CKBaKHH.
MexaHnu3m ropeHus ra3oBoro (hoHTaHa.
OmnacHble (paKkTOpPHI MOKAPOB TA30BBIX, TA30HEPTIHBIX U HEPTAHBIX POHTAHOB.
BricoTa ¢akena rurameHu u pakTopbl, BIUSIONINE HA HEe
Pacnpenenenne KOHIEHTpALM TOPIOYEro ra3a 1o ropu30HTAIBHOMY CEYEHUIO (pake-
Ja B HaIpaBJeHUU OT ocu ¢akena K ero (PpoHTy (MOBEPXHOCTH) U 3a MpeeIaMH
¢dbponta. HapucoBarh 1 00BICHUTH TpaduK.
Pacnipenenenne KOHIEHTpalMi MPOAYKTOB CTOPaHUs MO TOPHU3OHTATLHOMY CEUYCHHIO
(dakesa B HapaBJICHUH OT OCH (akesna K ero ppoHTy (MOBEPXHOCTH) U 3a MpejaesaMu
¢dbponta. HapucoBarh v 00BICHUTE TpaduK.
Pacnipenenenne KOHIIEHTpAMKA KHUCIOPOAAa M a30Ta MO TOPU3OHTAIHLHOMY CEUYCHHIO
(dakena B HampaBJIeHUH OT OCH (akena K ero PpoHTy (MOBEPXHOCTH) U 3a MpeeaamMu
dbponTa. HapucoBarh 1 00BSICHUTH TpaduK.
Temnepatypa ¢akena miaMeHu B HAMpPaBJICHUH OT €r0 OCU K (PPOHTY (MOBEPXHOCTH) U
3a nipeaenamu Gppouta. HaprucoBars u 00bSICHUTH TpaduK.
30HbI (pakena miaMeHu (30Ha BOCIUIAMEHEHUS, JOTOPaHHsl, CTEXHOMETPUU, BEPXHETO
Y HIDKHETO KOHIIEHTPAIlMOHHBIX MpeieioB BociuiaMmenenus ). [loka3arh B BepTUKaIb-
HOM CeueHMH (pakesa MmiaMeHH.
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[Toxxapsl Ha ckiagax jecoMarepuanoB. XapaKkTepHble 0COOEHHOCTH. MexaHusM pac-
MPOCTpPaHEHUs MOXKapa UCKpaMu U ToJoBHSAMU. CKOPOCTh pacnpoCTpaHeHUs (ppoHTa
IJIaMEHU 10 TadessiM U PakTopbl, BIAUSIONIME HA HEE.

[Toxapsl pacTUTENIBHOCTH. JIECHBIE TTOXKAPBHI.

CremnHble OKaphI U MOXKapbl XJIEOHBIX MaCCHUBOB.

[Toxxapel TOpGSIHUKOB.

[Tosxapsl pezepByapoB ¢ JIBXK, I7K. Mexanu3M BbITOpAHUS KUJIKOCTEH.

OmnacHble (aKkTOphI MOKAPOB PE3EpPBYaPOB.

[Toxapsl paznutuii. UHTEHCUBHOCTH TEIJIOBOTO U3JIYYCHUS JJIS [TOKAPA MPOJIUBA.
[IporpeB KUAKOCTHU O TTyONHE IPU TOPEHUU B pe3epByape. SBlIeHNE BCKUTIAHUS
MOITOBAPHOM BOJIBI C BRIOpOCOM He(TH U3 pe3epByapa.

CkopocTy ropeHust oKapHOW HArpy3KH UX POJib B Pa3BUTHUH MOKapa.



Pa3znes. BHyTpenHue noxapbl
B naHHOM pasznene npegycMOTPEHO M3YyYEHHE TEOPETUYECKOro0 Marepuasa Ha JIeK-
[USIX, pELICHNE TPaKTUUYECKUX 3a/1a4, BBIIOJIHEHNE Jab0opaTopHbIX padoT. MaTtepuan naH-
HOT'O paszjliena TECHO IEpeIUIeTaeTCsl ¢ MaTepHalioM JucUuIIMH «lloxapHas TakThkay,
«IIporno3upoBaHue onacHeIX (aKTOPOB MOKAPa», IOITOMY B LIEJIOM BaM 3HAKOM.

1. W3yunte naHHBIA pa3fell ¢ UCIOJIb30BAHMEM MaTrepHalia JIEKIUM U y4eOHOM nuTe-
partypsl [1].

2. 3ayuyuTe ONpeaeeHs] OCHOBHBIX MOHSATHM.

3. N3yunte OCHOBHBIE CTAJMM PA3BUTHS BHYTPEHHEro IoOkapa. JlaHHBIM MaTepuan
Bawm 3nakoMm no aucuurmune «IloxapHas Taktuka» [5, 6, 8].

4. [Tpoananu3upyiite BIUSHUE PA3TUYHBIX (PAKTOPOB HA PA3BUTHE BHYTPEHHETO IO-
xKapa.

5. N3yunTe OCHOBHBIE MApaMETPhl BHYTPEHHETO MOXKapa (III0IIa/lb, TEMIIEPATypy, UH-
TEHCUBHOCTb ra3000MEHa).

6. Pa30Oepute MeTONMKM pelIeHHs 3a/ad IO pacuery TeMIlepaTypbl MO)Kapa, UHTEH-

CHUBHOCTH Ta3000MeHa, MOJIOKEHUsT HEeHTpabHOM 30HBI. HeoOxoaumeie pacueTHbie (op-
MYyJIbI TIPUBEACHBI B MOCOOMU [2], KpoMe TOTO, METO/IMKA PEIICHUs JaHHBIX 3a7a4 U3yda-
€TCsl B X0JI€ MPAKTUYECKUX 3aHATUM. AJITOPUTM pacueTa IUIOoNaau noxapa u3jiaoxeH B [6]
Ha ctpanunax 10-14, [2] Ha crpanunax 15-18.

Pa3I[€HBI AJIs1 CaMOCTOSTCIIbHOI'O U3YUCHUA

1. «®DaKTOophl, BAUAIOIIME HA BPEMs HACTYILJICHUS MOJHOTO OXBaTa MOMEIICHUS Ijia-
MeHem». J[aHHbII MaTepual u3ioxeH B [1] Ha cTtpanunax 216-217.
2. «OCcOOEHHOCTH MPOTEKAHUS TOPEHUsl NPH MOXKapaxX B MOMEMIEHUSX C 3aKPBITBIMU

npoeMaMu». JlaHHBIN MaTepuan uznoxkeH B [1] Ha cTpanunax 215-219. O6paTute BHUMA-
HHE Ha TO, YTO KapTHHA MOXKapa BO MHOIOM ONPEAECACTCS XapaKTEpOM IOKAPHOU
HArpy3KHu.

JUIs 3aKperuieHus TEOPETHYECKOr0 MaTepHalia 1Mo TeMe MPEAYCMOTPEHO BBIIIOJIHE-
HUE JABYX Ja00paTOpHBIX padoT.
JIJist moArOTOBKM K JTabopaTopHo# pabore mo teme «lcciaenoBanne TMHAMUKA BHYTPEH-
Hero mnoskapay» [3] HeoOX0IUMO:
- U3Y4YUTh TEOPETUUECKHUI MaTepual o Teme «J{nHaMmuka BHyTpEHHUX NokapoB» [1, 5];
- YMETbh OTBETUThH HA KOHTPOJbHBIE BOMPOCHI U 3HATH ONPEAEIICHUS] OCHOBHBIX MOHSATUN;
- B TeTpaju Juist 1ab0paToOpHBIX padoT OPOPMUTH OTUET: HA3BaHUE PAOOTHI, LIENH PadbOTHI,
MaTepualbHO-TEXHUYECKOE O0eCreyeHnue, TEOPETUUYECKUE OCHOBBI PabOThl (OCHOBHBIE
onpeneneHus; (GopMyJsibl pacyeTa; pUCyYHOK IKCIIEPUMEHTAIbHON YCTAHOBKH).

Bonpocs! 11t caMOKOHTPOJIA

I. OxapakTepru3ynTe OCHOBHBIE CTaJMM BHYTPEHHETO MOKapa.

2. JlaiiTe onpesenenne u 00bSICHUTE (GPU3NMUECKHI CMBICT OCHOBHBIX ITAPaMETPOB
BHYTPEHHETO II0Kapa.

3. Kak onpenenuts cpeiHe0OBEMHYIO TEMITEPATYPy MOXkKapa.

4. Kak 3aBUCUT MHTEHCUBHOCTH ra3000MeHa OT IUIOIIAIU MOXKapa U BBICOTHI TOMeEILIEe-
HUS?

5. Kak 3aBUCHT TemioTa rnoxapa oT MacCOBOM CKOPOCTH BBITOPaHUSI?



6. Kak 3aBUCHUT CKOPOCTh paclpOCTPaHEHHUSI TUIAMEHU OT KOHLIEHTPALIMKU KUCIOPO/ia B
razoBoi cpene?

7. OOBsicHUTE XapaKTep U3MEHEHUSI MAaCCOBOM CKOPOCTH BBITOPaHHUS BO BPEMS CBO-
00JIHOTO pa3BUTHS BHYTPEHHETO MOXKapa.

Jlns moAroTOBKM K JabopatopHoil padore mo teme «MccienoBaHue B3aMMOCBSI3U
napaMeTpoB TEIIO- ¥ Ta3000MeHa Ha BHYTpeHHEM Toxape» [3] HeoOoXoauMmo:
- U3Y4YUTh TEOPETUUYECKUN Matepuas no teme «Temno- u ra3000MeH Ha BHYTPEHHHUX MO-
xapax» [1, 5];
- YMETh OTBETUTh Ha KOHTPOJIbHBIEC BOMPOCHI U 3HATH ONPE/EICHUS OCHOBHBIX MOHSATHI;
- B TeTpaay 1t 1ab0paTOpHBIX padoT 0pOPMUTE OTUET: HA3BaHUE PAOOTHI, e pabOTHI,
MaTepUATHHO-TEXHUIECKOE O0ECredeHNE, TEOPETUIECKUE OCHOBBI PAOOTHI (OCHOBHBIC
ompeneneHus; (GOpPMyIIbI pacdeTa; 3apUCcoBaTh CXeMY IKCIIEPUMEHTAILHON YCTAHOBKH).

BOHpOCBI 1 CAMOKOHTPOJIA

I. Kak 3aBUCUT CKOPOCTb BBITOPAHUS TOPIOYMX MATEPUAIOB OT IPUTOKA BO3AyxXa?

2. Kak u3mensercs temneparypa ra3oBoi cpeibl B IOMEIICHUH IPYU yMEHbLIE-
HUW/YBEJIMYEHUH IIJIOLAAN IPUTOYHBIX POEMOB?

3. B kakoMm citygae MOXeET IIPOU30MTH CaMOIIPOU3BOJIBHOE IOJIHOE IIPEKPALLEHUE I'0-
peHus B IOMELICHUH, T.€. CAMOJIMKBUALMS IT0Kapa’?

4. Yro Takoe oObeMHas Benblka? [Ipy Kakux yclnoBHUSX OHA IPOUCXOUT?

5. Kak u3mensiercs cpeiHeoObeMHas TeMIepaTypa rnoxapa rnpy yBeJIMUYECHUH MJI0IATU
roxapa?

6. Kak 3aBHCHT TemuioTa rmoxapa OT MaCCOBOM CKOPOCTH BBITOPaHHUS?

7. OOBsicHUTE XapaKkTep U3MEHEHHS TEMIIEPATYPhI T0Kapa BO BPEMEHHU.

OnopHble TepMUHBI 110 pazjeny « BHyTpeHHUE MoKapb»:

TeMIlepaTypa BHYTPEHHETO IM0Xkapa, MaccoBasi CKOPOCTh BBITOpPaHUs, NMPUBEICHHAS
MaccoBas CKOPOCTh BBITOpaHUSA, YIEJIbHAs MaccoBas CKOPOCTh BBITOPAHUS, JIMHEHHAS
CKOPOCTb PACIpPOCTPAHECHUS TNIAMEHU, HHTEHCUBHOCThH ra3000MeHa, TEIioTa moxapa, Ko-
s urreHT n30bITKa BO3yXa, INIOCKOCTh PaBHBIX JaBleHUH (HEHTpasibHAsI 30HA).



Paspneu. Ilpexpamenue ropenus
B maHHOM paszzene npeaycMOTPEHO U3yUYEHHE TEOPETHYECKOrO0 MaTepralla B paMKax
TpeX TeM, pEelIeHNE NPAKTUUECKUX 3a/a4 U BBINOJIHEHHE J1a00paTOPHBIX padboT.

Tewma. [IpenenpHbie SBICHNUS B TOPEHUH U TEILIOBAsI TEOPHUs NPEKPALEHUS TOPEHUS.

1. W3yunute TeMy ¢ HUCIIOJIb30BAHMEM MaTepuasa JIeKIUH U y4yeOHOH autepaTypsl [1,
5];

2. 3ayuurte onpeneneHus OCHOBHBIX OHSTHIA.

3. Ilpexxae yeM u3ydaTh MEXaHHU3M JICHCTBUSl OTHETYIIAIIUX CPEACTB HEOOXOIUMO MO-
3HAKOMUTBCS C TEOPHEH, OOBICHAIONIEH MEXaHNU3M IpekpalleHus ropenus. [lpouecc ro-
PEHHUsI BOBHUKAET U MPOTEKAET TOJIBKO IIPU ONPEAEIICHHBIX YCIOBUAX: HAIMYUU F'OPIOYETO,
OKHUCJIMUTEISI, UCTOYHHUKA 3axxuranus. O0JacTe, B KOTOPOM BO3HUKAET U MPOTEKAET BOC-
miameHenue u ropenue, umeet rpanuibl (HKIIP u BKIIP). CkopocTs pacnpocTpaHeHus
IUIAMEHU UMEET NpEeJesbl 10 JABICHHUI0, KOHUEHTPAMU U T.J. 3aTyXaHHE IJIAMEHU Ha
npefenax IMPOUCXOMUT IIPU HApYLICHWM YCIOBUU TEIUIOBBIACICHUS U TEIUIOOTBOJA.
Hanpumep, yMeHbIIEHHE CKOPOCTH TEIUIOBBIICIICHUS TP CHWKCHUM KOHLEHTPALMU OJI-
HOI'0 U3 PEArupyrolNUX BEUIECTB IPOUCXOAUT 3a CUET IIOHWKEHUS CKOPOCTHU PeaKUuu, KO-
TOpasi, B CBOIO OYEPEb, ABJIAETCA (PYHKIUEH TeMIIepaTyphl.

TakuMm o0pa3om, NpU CHMKEHUHU TEMIIEpaTyphl B IJIAMEHH /10 ONPECIICHHBIX 3Ha-
YeHUH, 00s3aTelbHOE HapyILIEHUE TEIUIOBOTO OanaHca MPUBOAUT K MPOTPECCUPYIOIIEMY
OXJIQXKJICHHUIO TopsIIero oobema (30Hbl TOPEHHUs), TAK KaK BOCIPOM3BOACTBO TEILIa MpHU
MaJioil CKOPOCTH PEeaKlUy HEAOCTATOUHO JIJISi COXPAHEHUs TEIJIOBOro OajaHca B 30HE pe-
aKLMK TopeHus. B 3ToM, COOCTBEHHO, U COCTOMT MEXaHU3M SBJICHHS MTPEKPAIEHUS rope-
HUSL.

4. OOparvute BHUMaHUE, YTO MIPU YCTAHOBUBIIEMCS] TOPEHUU MOTYXaHUE CBSI3aHO C I0-
HIDKEHUEM TEMIEpaTypbl IUIAMEHU, KOTOPOE MOYKHO JOCTUTHYTH 33 CUET W3MEHEHMS
YCJIOBUM TEIJIOOTBOJA WJIM TEIUIOBBIACIICHUS, YTO B IIPAKTUKE OCYILECTBIISETCA 34 CUET
NPUMEHEHHUS Pa3IMYHBIX CPEACTB U IpueMoB TymieHus. Ocobo cienyeTr MoayepKHYTh,
YTO UMEHHO TEMIIEpaTypa SBJIAECTCS ITIaBHBIM KPUTEPUEM, C ITIOMOIIBIO KOTOPOrO0 B CAMOM
oO0IIeM BHJI€ MOKHO KOJJMYECTBEHHO OXapaKTepU30BaTh MPOLIECC 3aTyXaHUs [IJIaMEHH.

5. N3yuuTe TEmIOBYIO TEOPHUIO MOTYyXaHUA TIaMeHH, paspabotannyto S1.b. 3enpaoBu-
yeMm. OOpaTuTe BHUMAaHUE, YTO 32 XapaKTEPUCTUKY MPEKPALLEHUS TOPEHUS MPUHATA TEM-
reparypa IlaMeHH, Ha3BaHHas TEMIIEpaTypou IOTyXaHus, IIPU KOTOPOH IIJIaMsl IIEPECTAET
PacIpOCTPaHATHCS MO TOproYer cMecu. K yCTaHOBIEHUIO YMCIEHHOIO 3HAYEHUS ITOU Be-
JUYUHBI MOXHO MOJOUTH, UCCIEAYs 3aBUCUMOCTH TEIJIO- U MAacCOOOMeHa MeXIy (PpoH-
TOM IUJIAMEHU U OKPYXKAIOIIKUM O00BEMOM. Y CHHUTE, YTO JOCTHKEHUE TEMIIEpaTyphl MOTY-
XaHUsA OCYUIECTBIIAETCS IIYTEM YMEHBIICHUS CKOPOCTH TEIUIOBBIACICHUS W YBEIUYCHUS
CKOPOCTH TeII00TBOAA. M3yunTe Bce BO3MOXKHbBIE CIOCOOBI CHHXKEHUSI TETUIOBBIICNICHUS U
YBEIIMYEHHUS TEMIOO0TBOIA.

Bonpocs! st caMOKOHTPOJIA
1. Chopmynupyiite HEOOXOTUMBIE B IOCTATOYHBIE YCIOBHS BOZHUKHOBEHUS U TIPOTE-
KaHUsI IPOLECCA TOPEHUS.
2. YKaXuTe rpaHuyHbIE YCIOBUS PACIIPOCTPAHECHUS IUIAMEHH.



3. OOBsicHUTE. MOYEMY IIJIaMs HE PACIPOCTPAHSAETCS IPU CKOPOCTSAX HHXKE MPEAEIIb-
HOW CKOPOCTH pacipoCTpaHeHus?

4. Uro Takoe TeMiieparypa nNoTyXaHHus ?

5. N3noxure cyTh TEILUIOBOM TeOpUH NoTyxaHus no .b.3enpnoBuyy.

6. Ha3oBuTe npuMepHOe YMCIEHHOE 3HAUEHUE TEMIIEPATYPhI MOTYXAHUS.

7. N3noxuTe ciocoObl CHUKEHUSI TEMIIEPATyphl TOPEHUS IO TEMIIEPATyphl OTyXa-
HUSL.

8. OOBsSICHUTE MEXAHU3M OTHETYIIAIErO IEUCTBHSI XOJIOJHOW CTEHKH, II€ Ha MPaKTH-
K€ 3TO SIBJIEHUE UCIOJIb3yeTCA?

9. Kakum crnoco0boM MOKHO JOOUTHCS] CHUKEHUS TETIOBBICICHUS TIPH TOPEHUU?

10. OOBsacHHUTE HEOOXOAMMOCTH OBJIAJICHUS TEOpUEH TTOTYXaHUs ISl HH)KEHEpa ToKap-
HOI1 0€30MMaCHOCTH.

Tema. Ornerymaimue BelecTBa: MPUPOJIA, COCTaB, 00JIACTU NPUMEHEHUS, MEXaHU3M OT-
HETYLIAIEro JeUCTBU.

I. [Tpuctynas Kk U3y4EeHUIO TEMbI, HEOOXOAMMO BCIIOMHUTH 00 OCOOEHHOCTSIX TOPEHUS
pPa3JIMYHBIX MAaTEpUAIIOB B 3aBUCUMOCTH OT MX arperaTHOIrO COCTOSIHMS, TaK KaK OTHETY-
alnue CpeacTBa JECHCTBYIOT Ha IPOLIECC MPEKPALEHU TOPEHUS 110 PAa3IuYHOMY MeXa-
HU3MY, YTO BIUsET Ha 3()(PEKTUBHOCTD UX JEHCTBUS B 3aBUCHUMOCTH OT peXHMa rOpEeHus U
croco0a MmoiayM OrHEeTYIIAEro COCTaBa.

2. N3yunTe MexaHU3MbI IEUCTBUS CpeacTB TymeHuss. OOpaTuTe BHUMaHUE Ha TO, YTO,
KaK MpPaBUIIO, OTHETACUTENIbHBIE CPEJACTBAa 00JaAat0T KOMOMHUPOBAHHBIM BO3JEHCTBHEM
Ha MPOLECC TOPEHUs], HO B UTOT€ MPU MX MCIOJb30BaHUM TEIJIOBOM OanaHC cMelaercs B
CTOPOHY NPEBBILICHUS TEIJIOOTBOAA HAJl TEIUIOBbIAEIeHHEM. [y m00oro cpeacTsa Ty-
LIEHNs XapaKTEPHBI Yallle BCErO OJMH — JBa JOMUHUPYIOIUX MexaHu3ma. Cieayer nom-
HUTh, YTO NPEUMYIIECCTBEHHBI MEXAHU3M MOJKET M3MEHSTHCA B 3aBUCUMOCTH OT TOTO,
IIOZAETCS JIM OTHETYIIAIEEe CPEACTBO B 30HY IOPEHMS WM Ha ropsuui mMarepuain. Bo
BCEX CIIy4asX CTPEMSATCS K CHWKCHUIO TEMIIEPATYpPhI INIAMEHU HUXKE TeMIEpaTyphl MOTY-
XaHUS.

3. [Ipy u3ydeHHH OCHOBHBIX BHJIOB OTHETYIIAIIMUX CPEICTB (BOAA, IEHBI, MOPOIIKH,
HEroproure rasbl) y4eOHbI MaTepuan IeJIeco00pa3HO Pa30uTh Ha CIEAYIOIINE OJIOKH:
MEXaHM3M OTHETYIIAIEero AeHcTBUs (MPEUMYIIECTBEHHbIN U COMYTCTBYIOIINE), MOJIO0KHU-
TEJIbHBIE CTOPOHBI UCIIOIb30BaHUs, OTPULIATEIIBHBIE MOMEHTBI IIPU UCIIOJBb30BAHUU OTHE-
TYLIAIIETO CPEACTBA.

4. Jlnst nydinero 3amoMUHAHUS KJIacCU(PUKAUMUA OTHETYIIAIINX CPEACTB UX HEoOXo-
JUMO M300pa3HuTh B BUAE CXEMBI.

Paznensl 17151 caMOCTOSATENIHOTO U3YYCHUS

I. «CrocoObl MpeKpalleHusi TOPEeHUs B 3aBUCUMOCTH OT BHJIa TOPIOYETO MaTepuasia u
pexuma ropeHus». Jlanuslil MmaTepuan usnoxeH B [1] Ha crpanniax 241-242.
2. «Tymenne moxapoB BeNECTBAMU KOMOWHUPOBAHHOTO NEeWCTBUs». JlaHHBINA MaTe-

puan uznoxeH B [ 1] Ha ctpanunax 268-271.



Bomnpocs! aist caMOKOHTPOJIA

5. HazoBuTe n3BeCTHBIE BaM CPEACTBA TYIIEHUS, TPUMEHSAEMbIC B MPAKTUKE, KAKOBbI
MEXaHU3MBbI UX JICUCTBHUS HA MPOIECC TOPEHUS?

6. B 1gem cocTosT 0COOCHHOCTH TYIICHHS BOJOM TBEPJIBIX TOPIOUUX MATEPHAIIOB, JKH/I-
KOCTEeH, ra3oB?

7. JlatiTe kimaccuUKaIU0 OTHETYIIAIIUX CPEACTB 10 arperaTHOMY COCTOSTHUIO.

8. [IpuBenuTe kiaaccuuKamus OTHETYIIANIUX CPEJICTB MO JOMHUHUPYIOIIEMY MeXa-
HU3MY IPEKPaLICHUS TOPEHUSI.

9. JloCTOMHCTBA U HEIOCTATKX BOJIbI KaK OTHETYIIANIEro cpeacTBa. B kakux ciaydasx

HEJIb3s IPUMEHSATh BOJY JUJISl TyIUIEHUA?
10. MexaHun3M peKpalieHus TOPEHNs BOJIOK.
11. CrnocoOsl moga4w BOBI JJIS1 TYIIEHUS MTOKAPOB.
12.  Tlensl: onpeneneHue, CHoCOObI MOTYYEHUS.
13.  Knaccudukanus [IAB no cnocoly nuccoruaiuu B BoJe.
14. Knaccudpukauus IIAB no ¢usmueckoMy BO3JIEHUCTBHIO Ha MOBEPXHOCTH pasjeia
dbas.
15. Knaccudukamus neHooOpa3zoBaTeei.
16.  Crpykrypa neHsl. I3meHeHue CTpyKTyphI IIEHBI IIPU €€ CTapEHUU.
17. KpatHocTh nensl. Knaccudukanus nex rmno ux KpaTHOCTH.
18.  JIucriepcHOCTH neHbl. B3auMOCBS3b KPAaTHOCTH U JUCIIEPCHOCTH IIEHBI.
19. CTOHKOCTH IIEHBI, €€ ITOKA3aTCIIH.
20. BS3KOCTB M 3IEKTPONPOBOIHOCTD IIEH.
21. MexaHun3M pa3pylIeHUs MIEHBI.
22. MexaHu3M IpeKpaleHus TopeHus neHo. OCHOBHBIE IIPOLIECCHI.
23.  JIOCTOMHCTBA M OTPULATEIBHBIE CBOMCTBA NOPOIIKOBBIX OTHETYIIAINUX CPEACTB.
24. MexaHn3M IIPEKPALLECHNS TOPEHNS OPOIIKOBBIMHA OTHETYIIAIIUMU CPEACTBAMM.
25. CoctaB 1 criocoObI TI0/Ia4U MOPOIIKOBBIX OTHETYIIAIINX CPEJICTB JJIS TYIICHUS TO-
KapoB.
26. JIOCTOMHCTBA M HENOCTATKHM XMMHUYECKH AKTUBHBIX MHTMOMTOPOB, KaK OTHETYIIA-
IIUX CPEACTB.
27. MexaHu3M NpeKpalleHus: TOPeHUsI XUMUUECKH aKTUBHBIMU UHTHOUTOpaMHU.
28. CoctaB u crocoObl MOAAYN XMMUYECKU aKTUBHBIX MHIMOUTOPOB JJIsl TYLICHHS MO-
KapoB.
29. IlpuMeHEeHUE MHEPTHBIX ra30B B KAUECTBE OTHETYIIAINX CPEACTB.
30.

B pamkax naHHOU T€MbI IPEAYCMOTPEHO BBINOJIHEHUE JTabopaTopHOi padoThl «Mc-
cienoBaHue (PU3NKO-XUMUYECKUX CBOMCTB MEHBI» [3].

JI71s1 MOATOTOBKY K JIAaHHOMW J1a00paTopHOU paboTe HEOOXOAUMO:
- YMETbh OTBETUThH Ha KOHTPOJIbHBIE BOMPOCHI U 3HATH ONPEACIICHUS ONTOPHBIX TEPMUHOB;
- B TeTpaju it 1ab0paTOpHBIX paboT 0OPOPMUTH OTUET: HA3BaHUE PAOOTHI, e pabOTHI,
MaTepHAIbHO-TEXHUUECKOE OO0ECIICUeHHE, TEOPETUUYCCKHE OCHOBBI paboThl ((usuko-
XUMHUYECKUE CBOWMCTBA MNEH: CTPYKTYpa, KPaTHOCTb, TUCIIEPCHOCTD, BA3KOCTh, TEILIONPO-
BOJHOCTb, 3JIEKTPOIIPOBOHOCTh, CTOUKOCTh; IPUMEHEHUE TICH ).



Ol'[Ole)Ie TEPMHUHBI: CTPYKTYpa IICHbI, KPAaTHOCTD IICHBI, JUCIICPCHOCTh IICHbI, BA3KOCTbH
INCHBI, TCIINIOIIPOBOAHOCTD IICHLI, 3JICKTPOIIPOBOJAHOCTD IICHBI, CTOMKOCTD IICHBI.

KonTposbHbIE BOIPOCHI
[Tenpl Kak PU3NKO—XUMHUYECKUE CUCTEMBI.
CrtpykTypa neHsl. I3MeHEeHUE CTPYKTYPhI IIEHBI IPU €€ CTAPECHUHU.
Kparnocts nensl. Knaccudukaims neH mo ux KpaTHOCTH.
JlnucnepcHOCTh nieHbl. B3anMOCBS3b KPATHOCTU U TUCHEPCHOCTH TEHBI.
CTOMKOCTH IICHEI, €€ TTOKa3aTeIIH.
Mexanusm pa3pylIeHus MEHBI.
3aBHCHMOCTDL CTOMKOCTH IIEHBI OT €€ CBOMCTB.
[TenooOpazoBarenu 1 MEHOOOPa3yIOIIasi CIIOCOOHOCTH PacTBOPA.
MexaHu3M npekpanieHus: TopeHus neHo. OCHOBHBIE MPOLECCHI.
ConyTCTBYIONIUE MPOLIECCHI TPU TYIIEHUW TOPEHUS TIEHOM.
[TenooOpa3oBareny MepBoro ¥ BTOPOro poja.
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Tema. [TapameTpsl IpeKpaILIEeHNs] TOPEHUS
B pamkax nanHO# Tembl y4eOHBINH MaTepHall peaqnu3yeTcs Ha JICKIUU U TpaKTuie-
CKHX 3aHATHsIX. [IJIs1 yCrIenHOro 0CBOeHUs y4eOHOTro MaTepuaia peKOMEH 1yeTCs:

I. N3yuute TeMy ¢ UCMIOJIb30BAHUEM MaTepuaia JEKIU U y4eOHOM JTUTepaTyphl.

2. 3ay4uTe ONpeIeSICHUSI OCHOBHBIX TTOHSATH.

3. Pa36eputech B nmpuHIMIAX pa3padOTKU KOMOMHUPOBAHHBIX CIIOCOOOB TYIIICHUS.

4. Pa3bepure MeToAMKM pelieHus 3aj1ad N0 pacueTy CEKyHAHOTO pacxoja U KoJhye-

CTBa BOJbI AJId TYIOCHHA TI'a30BOI'O (bOHTaHa, pacdeTy MHTCHCHUBHOCTHU IIOJAa4YU IICH IJIA
TYIICHUS JICTKOBOCINIAMCHATIOIINXCA U T'OPIOYNX )KI/II[KOCTeﬁ I10 ITOBCPXHOCTH.

B pamkax maHHOUM TeMbI IPETYCMOTPEHO BBIMOJIHEHUE JIabopaTopHOU paboThl «Hc-
CJieJOBaHUE MPOIECCa pa3pyLICHUs MIEH NMPU TYIIEHUHU KUIKOCTEM» [3].

JIJ1st MIOATOTOBKH K JAaHHOM TabopaTOpHOM paboTe HEOOXOUMO:
- YMETh OTBETUTh Ha KOHTPOJIbHBIE;
- B TeTpaju Jyist 1ab0paTOpHBIX padoT 0POPMUTH OTUET: HA3BaHUE PAOOTHI, IIeH pabOTHI,
MaTepUaTbHO-TEXHUYECKOE O0ecreyeHne, TEOPETUYECKUE OCHOBBI PabOThI (OCHOBHBIC
ONPENICIICHUS], CXEMA YCTAHOBKH).

KonTponpHbIE BOIIPOCHI
HazoBuTe OCHOBHBIE MPOIIECCHI, MPOTEKAOIINE MPU TYIICHUHU KUJKOCTEH MEHAMU.
Kak cuibHO BIUsIET KpaTHOCTh MEHBI HA UHTEHCUBHOCTD €€ pa3pylieHus?
Kakyto poJib urpaeT pa3pyiieHue IeHbl B MPOoLecce TYIIEHUS )KUIKOCTEH?
Kakue mapaMeTpsl eHbI ONPEACISIOT €€ OTHETYIaNyo 3(PpheKTUBHOCTH?
Yrto Takoe MUHHMaJIbHA] BBICOTA C10d IeHBI? OT 4ero oHa 3aBUCHUT?

N



IlepedyeHb auTEPATYPHI M Y4eOHO-METOAUYECKUX MATEPHUAJIOB
JJIS1 MOATOTOBKHU K 3aHATUAM

OcHoBHas:
1. MapkoB B.®. ®u3nuK0-XMMUYECKHUE OCHOBBI PA3BUTHUS U TYIICHHS MOXKAPOB: YueOHOE
nocobue JiJIsi KypCaHTOB, CTYICHTOB U clyliatesieil o0pa3oBaTesbHbIX yupexaeHuiit MUC
Poccun / B.®. Mapkos, JI.LH. Mackaesa, M.I1. Muponos, C.H. IlazaukoBa, Exarepun-
oypr: YpO PAH.2009. - 274 c.

JlonoaHUTEIbHAS:
2. bato /I.B. YuyeObHO-MeTOAMYECKOE MOCOOME IO BBITOJHEHHIO KYpCOBOM padOThI MO
TUCHUIUINHE «DPU3UKO-XMMUYECKUE OCHOBBI PA3BUTHUSI M TYIICHUS TOXKapa» (s Bcex
cnermansHocTer) / J[.B. batoB, T.A. Mouanosa, O.E. Croponkuna, H.A. TapaTtanoB —
HNBanoso: OOHU 5KO UIICA I'TIC MUYC Poccun, 2017. — 52 c.
3. baros /I.B. JlabopaTopHBbIii MPaKkTUKyM O Kypcy «DPHU3NKO-XMMHUYECKHE OCHOBBHI pa3-
BUTHUSA U TYIICHUS MOkapa». YueOHo-meroanueckoe nocooue / JI.B. baros, T.A. Mouaro-
Ba, A.B. IleTpoB, — UBanoso: OOHU NBU I'TIC MYC Poccuu, 2011. — 59c.
4. MouanioBa T.A. 3agaHuss U METOAWMYECKHE YKa3aHUS MO BBINOJHEHUIO PacyeTHO-
rpaduueckoit paboThl 10 aucHUIITHHE «DU3UKO-XUMUYECKHE OCHOBBI Pa3BUTHS U TYIIIe-
Hus noxkapoB» / T.A. Mouanosa, H.A. Taparanos, /[.B. batos, - IBanoso: OOHU MBU
I'TIC MYC Poccun, 2013. -47 c.
5. baroB /[.B., MouanoBa T.A. ®U3UKO-XUMUYECKHE OCHOBBI Pa3BUTHUS U TYIICHUS MOXKa-
poB (Kypc snekuuii): yueonoe nocodue. - MBanoro: OOHU 3KO NBaHoBckas mnoxkapHo-
cnacarenbHas akagemus ['TIC MUC Poccun, 2015. - 124 c.
6. HaymoB A.B. COopHUK 3a/1ay MO OCHOBaM TaKTUKHU TYILICHUS MOXKAPOB: yueOHOE MOCO-
oue / A.B. Haymog, FO.I1. Camoxanos, A.O. CemeHnos; noa o6u1. pea. M.M. Bep3ununa.
— NBanoso: UBU I'TIC MYC Poccun, 2010. — 185 c.
7. lletpoB A.B. OtkpeiTeie moxapbl. @oHAOBas JEKIUSA MO AUCHUILIMHE: «DHU3UKO-
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Jlornyeckue NpUHIUNBI IOCTPOCHUS PelICHUS 3a1a4
[Ipuctynas k pelieHuIo 3aJa4u, Ka/blil 4eJTOBEK BOCIIPUHUMAET U 00pabaThiBaeT

B CBOEM CO3HaHUU MHGOPMAIMIO, 3aJ0KEHHYIO B YCIOBUHU 3aj1ayu. J[Jis ONTUMaIbHOTO

BBITIOJIHEHUS ATOM I€ITEIbHOCTH PEKOMEHIYEM Psifl IPUEMOB.

1. Tlpu npouTeHUM 3a7a4yd HEOOXOJUMMO OMpPENENUTh TeMY, Ha MaTepuae KOTOpOou Mo-
CTPOEHO YCJOBHE 337aud. DTO MOXKET OBbITh HE TOJIbKO MaTepuall, BKIIOUEHHBIH, 10
CYILIECTBY, B BOIIPOC 3aJ1a4, HO U CKPBITHII B €€ YCIOBHH, TO €CTh TPEOYIOIIHMA JOTOJI-
HUTEIBHBIX 3HAHUH YK€ MPONICHHOTO paHee MaTepuaia (UTO Jalie BCErO W ObIBAET).
Takum 006pa3om, 3TUM BBl OTBEYAETE HA BOIMPOC, KaKHe 3HAHUS MOTPeOyIoTCs I pe-
IIEHUS 3a]a4H.

2. ConepaHUEM CJEAYIOLIEro 3Tana JEATEIbHOCTH SIBISETCS BBIACICHHE KOHKPETHBIX
(dopMyI1, U3 KOTOPBIX MOKHO HaTH MCKOMYIO Benn4uHy. [lanee cieayer onpeaenuTs,
KaKre BEJIMYUHBI B KOHEUYHOU (POpMYyIie OKa3hIBAIOTCS HEM3BECTHBIMU, U 3aIHCATh BhI-
paXkeHUs!, U3 KOTOPBIX OHU MOTYT ObITh Hal ICHBI.

3. Hanee onpenensior, Kakue JaHHbIE HEOOXOUMO HAWTH B CIIPABOYHUKAX, MPU HEOOXO-
JTUMOCTH TIPUBECTH Pa3MEPHOCTh 3TUX BEJIWYUH K HCIOJIB3YEMbIM B pacueTHBIX (Pop-
MyJiax.

4. 3aTeM mpuUCTynauTe K YUCICHHOMY PEUICHUIO 33]1a4u.



