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MeTtonuueckre peKOMEHIAMU MO0 M3YYCHUIO0 Y4YeOHOW AUCHUIUIMHBI «DU3MKO-
XUMHUYECKHUE OCHOBBI Pa3BUTHA U TYLIECHUS MMOXKapay JJid 00y4JaroIuXcs M0 HApaBIICHUIO
noarotoBku 20.03.01 «Texnocdepnas OezomnacHocThy, npoduib «lloxkapHas Oe3omac-
HocThb» — MBanoBo: UIICA I'TIC MYC Poccuu, 2021. - 16 c.

MeTtonnueckre peKOMEHAAIMN COAECPKAT KPATKOE U3JI0KEHHE AUCHUIUIMHBI « Du-
3UKO-XMMHUYECKHE OCHOBBI PAa3BUTHUS U TYLIEHUS I0Kapa» B COOTBETCTBHM C TPEOOBAHUS-
MU TOCYAapCTBEHHOI'O CTaHAapTa U paboueil mporpamMmbl Kypca «DPU3NKO-XUMHUYECKUE
OCHOBBI Pa3BUTHS U TYLIEHUS I0Kapa)», COBETHI M0 IIAHUPOBAHUIO U OpraHU3allUU Bpe-
MEHHU, HEOOXOJUMOT0 Ha MU3YYEHHE AUCLUIUIMHBL, MOKEIAaHUs M0 U3YYEHHUIO OTAENIbHBIX
TeM Kypca; peKOMEHJAIlUH [0 UCIOIb30BAaHUIO MAaTEPUATIOB yUEOHO-METOINYECKOTO KOM-
IJIEKCa; peKOMEHAAINU 10 paboTe ¢ IUTEPATypPOil; COBETHI IO MOATOTOBKE K IK3aMEHY.
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BBE/JIEHHE

CopeprkaHne Kypca sBISETCS OCHOBOM JUISl U3YUYEHUS TaKUX JUCLHUIUIMH Kak «lIpo-
THO3MPOBAaHUE OMNacHbIX (pakTOpoB moxkapay, «lloxkapHas 0€30MaCHOCTb TEXHOJIOIHYE-
cKux mpoueccoB», «lloxapHast 6€30MacHOCTb B CTpOUTEILCTBE», «llokapHas TeXHUKaY,
«IloxapHas TakTHKa», «I10KapHO-TEXHUUYECKAs IKCIIEPTU3a», a TAKKE I IPOXOKIACHUS
y4eOHOU NMPAKTUKU 10 MOJYyYEHUIO NMEPBUYHBIX MPOPECCUOHATIbHBIX YMEHUN U HAaBBIKOB
(B TOJDKHOCTM HayaJbHUKA Kapaylia MOKapHO-clacaTesIbHOM 4acTh), MPOU3BOJACTBEHHAs
MPAKTHKA 0 MOJYYCHUIO TPO(HECCHOHATBFHBIX YMEHUI U ONbITa MPOPECCUOHANBHON e -
TEJIBHOCTH (B JODKHOCTH HayalbHUKA Kapayya MOKapHO-CIAcaTeIbHON YacTH), MPEAIn-
IJIOMHOM NPAKTUKH, BBINOJHEHUS HAyYHO-HCCIIEIO0BATEIbCKOM padOTHI, MPOXOXKICHHS
roCy/1apCTBEHHOM UTOTOBOW ATTECTALIUU.

B pe3synprare n3ydeHus NUCLHUIUIMHBI KYpPCAaHTBI U CIYIIATENN JOJIKHBI MOJIYYHUTh
OTIpe/IeNICHHbIE MPEJCTaBICHUS 00 OCHOBHBIX (PU3MKO-XMUMHUYECKUX 3aKOHOMEPHOCTAX
pa3BUTHUS NOKapa, 00 OOBEKTUBHBIX (PU3MUECKUX M XMMHUYECKUX MpOlEeccax, JeKaluX B
OCHOBE BCEX CYILECTBYIOIIMX IPUEMOB U CIIOCOOOB MPEKPaIICHUs TOPEHHUS.

N3yuyenne nucuuiuiiebl « PU3HKO-XMMHYECKUE OCHOBBI Pa3BUTHS U TYIICHUS I10-
kKapa», TOMUMO JIEKIUA U MPAKTUYECKUX 3aHATHI, COIPOBOXKAAECTCS BBIIIOJHEHUEM psiaa
cHelu(pUUecKuX J1abopaTOPHBIX padOT, MpeJHA3HAUCHHBIX I YIIIyOJICHUS U Pa3BUTHS
IPEJICTABICHUNA O CJII0)KHOM COBOKYMHOCTH (PU3UKO-XMUMUYECKUX MPOLECCOB U SIBICHUH,
CONPOBOXKIAIOMIMX IMPOLIECC HEOPTraHU30BAHHOTO IU(D(PY3MOHHOIO TOPEHHS] B YCIOBHSIX
noxkapa. JlabopaTopHbie pabOThl TPOBOJATCA IBYMs MPENOAABATEISIMHU. Y CBOEHUE MaTe-
puana KOHTPOJUPYETCA TEKYIIMMH KJIACCHBIMU KOHTPOJIbHBIMU pa0OTaMH. 3aBepIlaeTcs
M3y4YeHUe AUCIUIUIMHBI CAa4Yel 3a4eTa.



OO0mue pekoMeHIAUMHU 110 padoTe ¢ TUTEPATYPOH

bonbiioe 3HaueHue B npouecce 00y4eHUss UMEET CaMOCTOsTENbHAs paboTa ¢ yueo-
HOW JIMTEepaTypou, KOTOpas MO3BOJISIET BHUKHYTh B CYIIHOCTh U3y4a€MbIX BOIIPOCOB, OC-
HOBATeJIbHO Pa300paThCsl B HUX.

B nensix 6onee riry0bOKOro U OCMBICIEHHOTO YCBOSHMSI 3HaHUM 10 y4eOHOIl iuTepa-
Type Bam HeoOxoqumo:
— OTBICKMBAaTh BHYTPEHHHUE CBSI3U M B3aMMOOTHOIIEHUS MEXIy Pa3IMYHbIMHM YacTSIMH B
U3y4aeMOM TEKCTE, T.€. IPUYHUHBI U CJIEJICTBHS pPa3JINYHBIX SBJICHHI;
— CpaBHUBATh W3y4yaeMble (PaKThl, HAXOS B HUX CXOJCTBA U PA3IUYUS;
— CBS3bIBaTh PAHEE MMOTYUYEHHBIE 3HAHUS C BHOBb 3alIOMHUHAEMbIM MATEPUAJIOM;
— IPOIYyMBIBaTh 001aCTh NPUMEHEHHS YCBAMBAEMBbIX 3HAHUI B )KM3HU, HA IIPAKTUKE;
— HaXOJUTh COOCTBEHHBIE MMPUMEPHI K OOIIUM HM3y4aeMbIM IMOJIOKEHUSIM, MTPaBUIIaM, 3aKO-
HaM;
— OCHOBATEJIbHO aHAJIM3UPOBATh MOMELICHHbIE B yUeOHOW JUTEPAaType CXEMbl, TaOIUIBL,
PUCYHKH, YEPTEKHU;
— OCYLIECTBJISTH CAMOKOHTPOJIb IIyTEM II€PECKA3a, IPOYMTAHHOIO CBOUMH CIIOBAMU;
— II0JIB30BAThCS CIOBAPSIMU U CIIPAaBOYHHUKAMU ISl BBIICHEHUSI CMBICIIOBOTO 3HAYEHUS HO-
BBIX CJIOB U TEPMHUHOB;
— B XOJI€ UTEHUSl OYEHb IOJIE3HO, XOTSI U HE 00s3aTENIbHO, JeNaTh KPAaTKUE KOHCIIEKTHI
IIPOYMUTAHHOTO, BBIIUCKH, 3aMETKH, BBIICISATH HESICHBIE, CIOKHBIC JUISI BOCHPHUSITHS BO-
pockl. B 1ensx nposicHeHust NOCIeTHUX HYKHO 00palaThes K MpernoaaBaTelio.

HacrositenbHO pexomMeHAyeTcs H30eratb MEXaHMYEeCKOro 3ayuyHMBaHUs y4eOHOro
Marepuana. [IpakTtuka yoenuTenbHO MOKa3bIBaeT: caMbiM 3(DPEKTUBHBIM CIIOCOOOM SIBJIS-
eTcsl He «3yOpexKay», a rimy0oKoe, TBOPUYECKOE, CAMOCTOATEIbHOE MPOHUKHOBEHUE B CYIII-
HOCTh M3Y4aeMbIX BOIPOCOB. BakHO ¢ caMOro Hayajga M3y4eHHs y4eOHOro MaTrepuaa
JUCUUIUIMHBI pa3BUBATh MOHUMAHUE (PU3NYECKOM CYIIHOCTH SBJICHHM, UX B3aUMOCBS3H,
IIPEACTABIIATS, TE€ 3TU SBJICHHUS BCTPEUYAIOTCS B IPAKTHUKE.

Heo0Oxoaumo BecTH cHCTEMaTHYECKYIO0 KaXkJIOJHEBHYIO pabOTy HaJ JIUTEpaTypHbI-
My uctouyHukamu. O0beM HHPOPMAIIMK TI0 KypCY HACTOJIBKO OOIIMPEH, YTO UM HE y/aeT-
Csl OBJIAJIETh B IOCIEAHUE JHW MEPE]] CECCUEH, KaK HA 3TO MHOI'/IA PACCUMTHIBAIOT HEKO-
TOPBIE yUaIIHECS.

CrnenyeT BoCIUTHIBaTh B c€0€ YCTAaHOBKY Ha MPOYHOCTb, 1OJITOBPEMEHHOCTh YCBOE-
HUs 3HaHUH 1o Kypcy. Hamo moMHHUTH, 4TO OHU NMOTPEOYIOTCS HE TOJIBKO U HE CTOJBKO B
X0JI€ U3yYEHHUs JaHHOW AUCIUIUIMHBI, HO — YTO OCOOCHHO Ba)KHO — B MOCJEAYIOLIEH Mpo-
(heccroHaIBbHOM IeSITEILHOCTH.

[Ipu pabote ¢ y4eOHOW M HAYYHOM JIUTEPATypOd NMPHUHIMIHAIBHO BaXXHO MPUHU-
MaTh BO BHUMaHHE€ MOMEHT pa3BUTHA. B ycnoBusX yckopstoierocs crapeHust uHpopma-
MY y4yeOHbIE U Hay4YHbIC U3JJaHUs, 1aJIEKO HE BCErJa MOTYT MOCIEBaTh 32 HOBBIMU SIBJIE-
HUSMH U TEHACHIUSAMU, MOPOKIAEMBIMHU MPOLIECCOM MHHOBAIMHU. YYEeOHYIO JIUTEpaTypy
HEBO3MOJKHO, JIa)K€ 110 YUCTO TEXHUYECKUM MPUYMHAM, HE TOBOPS YXKE O IPYTUX, €XKEro/-
HO OOHOBIIATH U TNepeu3aBaTh. B CBA3M € 3TUM B JuTEpaType MO Kypcy OOydarouumcs
MOTYT BCTPEYATHCS MOJOKEHUS, KOTOPHIE YK€ HE BIOJIHE OTBEYAIOT HOBBIM TE€HIECHUMSM
pa3BuTHs. B Takux ciaydasx ciaemyer, IpOosBIIss HYy’)KHYI0 KPUTUYHOCTb MBICIIU, OIIMPATHCS
HE Ha yCTapeBIlIKe UEH TOrO WM JPYroro u3/aHus, Kak Obl aBTOPUTETHO OHO HU ObLIO, a



Ha HOPMBI, BBITEKAIOIINE U3 COBPEMEHHBIX M3IaHUIN, UMEIOIINX OTHOIIEHUE K M3y4aeMo-
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 MyOIUKaIUH.



MeToanyeckue peKOMEHIAlUH M0 U3Yy4YeHHI0 Kypca

[Ipuctynas K M3y4EeHHUIO NUCHUIUIMHBI «DU3UKO-XUMHUUYECKUE OCHOBBI Pa3BUTHUS U
TYIICHUS T0XKapa», HEOOXOAUMO O3HAKOMHUTHCSA C padodeil mporpamMmoi, HaCTOAIIUMU
METOAUYECKUMU YKAa3aHUSIMU U CIIMCKOM PEKOMEHAyeMOU nuTepaTypbl. CUCOK JauTepa-
TYpbI aH KaK B paboueil mporpaMmme, Tak U B KOHIIE KaXJI0W TEMbI TaHHBIX METOJUYECKUX
yKa3aHUM.

OcHOBHasi TpyAHOCTh, C KOTOPOM CTAJIKMBAETCSI 00yUYaIOIIUNCS TIPU U3YYEHUU Kyp-
ca, COCTOWT B HEYMEHUHW CHCTEMaTH3UPOBATh MaTepual, BBIACIATh HanbOosee BaKHBIC
CBEJICHUSI, YCTaHABJIMBATh B3aMMOCBSI3b U B3aMMOOOYCIIOBICHHOCTh SIBJICHHH W IPOIIEC-
COB, MPOUCXOANINX MPHU MOXKape. ITOMY B 3HAUUTEIBHON CTETIEHU MOMOTaeT pa3doop ma-
Tepuala KaxJa0i TeMbI, a TaKKe BOMPOCHI Jisl caMOIpoBepku. HacTosTenbHO peKoMeH Y-
€TCsl BECTH TOJAPOOHBIN KOHCTICKT JIEKIIMA M MTPAKTUYECKHUX 3aHATHH. ITO TeM 0oJiee Baxk-
HO, YTO MaTepHall AUCHUIUIMHBI OPUAETCS U3Yy4yaTh IO PA3HBIM JIMTEPATYPHBIM MCTOYHH-
Kam.

[Tpu 3anucu GopmMys1 HEOOXOAMMO yKa3aTh MPUHATHIE 0003HAYCHUS U PA3MEPHOCTD,
BXOJSIIMX B YPABHEHUE BEJIMYHH.

BaxxHo ¢ camoro Hadasia U3y4eHus Marepuasna IUCHUIUIMHBI Pa3BUBATh TIOHUMaHUE
(U3UYECKON CYITHOCTH SIBJICHHM, MX B3aUMOCBSI3H, MPEJCTaBIATh, TJE€ ATH SBICHUS
BCTPEYAIOTCSl B MIPAKTUKE, KAKOBA WX POJIb U 3HAUCHUE B Jie]e 00CCIECUCHHSI MaKCUMallb-
HOM TMOKapo- B3PHIBOOE30MACHOCTH MPOMBIIIJIEHHBIX OOBEKTOB M JIMYHOTO HMYIIECTBA
rpak/iaH.

CrnemyeTr UMETh B BUJLY, YTO U3YUYEHUE AUCIUTLIUHBI «DUZUKO-XUMUYECKIUE OCHOBBI
Pa3BUTHUS U TYIICHUS IMOXKapa» HEBO3MOXXHO 0€3 3HAHUSI HEKOTOPBIX Pa3/ielioB XUMUH,
bu3UKH, MAaTEMATUKHU, TEOPUM TOPEHUS U B3pPbIBA U PsJa APYTUX AUCIUTLIMH.

Y CBOMB OCHOBHBIE TEOPETHUECKHE IOJOKECHUSI OT/ACJIBHBIX TEM Kypca, oOydaro-
LIUHCS MOYKET MEPEXOAUTH K PELICHUIO 33]1a4 MO AUCIUILIINHE.

B crpykrype muctuumnianHbl «PU3MKO-XMMHUYECKHE OCHOBBI PA3BUTHUSI U TYIICHUS
Moxapa» paccMaTpHUBAIOTCS TPU pa3jena:

1. OTKpBITBIE MTOMKAPHI.

2. BHyTpeHHUE MOXKaphl.

3. IlpekpartiieHrue ropeHus.

BryTpu kaxxaoro pasnena pa3oupaeTcss HECKOJIBKO TEM.

B pe3ynbrate nzydeHus AUCIUILIINHBI, 00yYaromuecs JOJKHBI TOJTYyYUTh 3HaHUS 00
OCHOBHBIX (PU3HKO-XUMHUYECKUX 3aKOHOMEPHOCTSX Pa3BUTHA U TYIICHUSA IOXapa Ha pas-
JUYHBIX OOBEKTAX C YYETOM CHEelU(PUUECKUX OCOOEHHOCTEN MpPOLECCOB TOPEHUS B 3aBU-
CUMOCTHU OT BHJIa 00BEKTA U arperaTHOTO COCTOSTHUS FOPHOYEro Marepuania.



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

€TI0 U3YUYCHHC HC BbI3BIBACT Y 06yanOHIHXCH SaTPYI[HCHHﬁ.
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W3yunTe AaHHBINA pa3zell ¢ UCIOIb30BaHUEM MaTepuaa JIEKIUi 1 yuyeOHoM TuTepaTy-
PBIL

3ayuuTe onpeAeNeHUs OCHOBHBIX MMOHITUH.

["openue — OCHOBHOI mpoliecc Ha ToXape, TOITOMY CIIeAyeT BCIOMHUTH YCIOBUS BO3-
HUKHOBEHUSI TOPEHUs, MEXaHU3MBI €ro MpoTekaHus. JJig 3Toro HeoOXOAMMO MOBTO-
PUTH COOTBETCTBYIOLIUI pa3/ien TUCHUILUIMHBL « Teopusi TOpeHUs U B3phIBay.
Pa30epurech B 0COOCHHOCTSAX Pa3BUTHSA OTKPBITHIX MOXKAPOB.

[IpoBenuTe CpaBHUTEIBHBIA aHAJIN3 IMOXKAPOB (DOHTAHOB, PE3EPBYAPOB C TOPIOYUMHU
KHUJIKOCTSMHU M TBEPBIX FOPIOYMX MaTepuasnioB. HaiiuTe cxoacTBa 1 OCHOBHBIE OTIIH-
YUTENbHBIE OCOOEHHOCTH.

[Ipoananuzupyiite onacHsle (PaKTOPHI Pa3IUYHBIX BUJIOB OTKPBITHIX M10KAPOB.

JUis mydiiero 3arnoMUHaHMsl KJIacCU(PUKAIUKU T0KapOB (POHTAHOB U TBEPJBIX TOPIOUUX
MaTepuajioB U300pa3uTe €€ B BUIE CXEMBI.

Pa30epute MeToAMKHU pelIEHUs 33[ad M0 pacyeTy O€30MacCHBIX PacCTOSHUM, BIMSHUS
CKOPOCTH U HallpaBJIEHUS BETPA HA CKOPOCTh PACIPOCTPAaHEHUS TJIAMEHHU.

Bompocs! 1151 caMOKOHTPOJISA
OTkphIThIE TOKAPBI. OCOOEHHOCTH ra3000MeHa U TEMIO00OMEHA.
JlaTp onpeneneHus 30Ham nokapa.
Knaccudukanus noxapoB Ha ra3o0BbIX, TA30HEPTAHBIX U HEPTAHBIX (POHTAHAX IO CO-
cTaBy (DOHTAHUPYIOIIETO BEIIECTRA.
Knaccudukanus noxxapoB Ha ra3oBbIX, FTa30HEPTAHBIX U HEPTIHBIX (POHTAHAX IO BU-
Iy CTpyH (pOHTaHA.
Knaccuduxkanus nmoxxapoB Ha Tra30BbIX, TA30HEPTIHBIX U HEDTAHBIX (POHTAHAX TIO KO-
JMYECTBY (POHTAHUPYIOLUIUX CKBAXKHH.
MexaHnu3m ropeHus ra3oBoro (poHTaHa.
OmnacHble (paKkTOPHI MOKAPOB TA30BBIX, TA30HEPTAHBIX U HEPDTAHBIX (POHTAHOB.
BricoTa ¢akena rurameHu u pakTopbl, BIUSIONIUE HA HEe
Pacnpenenenne KOHIEHTpALM TOPIOYEro ra3a 1o ropu30HTAIBHOMY CEYEHUIO (pake-
Ja B HampaBJeHUM OT ocu (akena K ero (GpoHTY (MOBEPXHOCTH) M 3a MpeaesiaMu
¢dbponta. HapucoBarh 1 00BICHUTH TpaduK.
Pacnipenenenne KOHIEHTpaMi MPOAYKTOB CTOPaHUsI MO TOPHU3OHTAIHLHOMY CEYCHHIO
(dakena B HapaBJIEHUH OT OCH (akesna K ero ppoHTy (MOBEPXHOCTH) U 3a MpeaesiaMu
¢dbponTa. HapucoBath 1 00bICHUTH TpaduK.
Pacnipenenenne KOHIIEHTpAIMKA KHUCIOPOAAa M a30Ta MO TOPU30HTAILHOMY CEYEHHIO
(dakena B HanpaBJIeHUH OT OCH (akena K ero PpoHTy (MOBEPXHOCTH) U 3a MpeeaamMu
dbponTa. HapucoBarh u 00BSICHUTH TpaduK.
Temnepatypa ¢akena miaMeHu B HApPaBICHUH OT €r0 OCH K (PPOHTY (MOBEPXHOCTH) U
3a npeaenamu Gpponta. HaprcoBats 1 00BSICHUTE TpaduK.
30HbI (pakena miaMeHu (30Ha BOCIUIAMEHEHUS, JOTOPaHUsl, CTEXHOMETPUU, BEPXHETO
Y HIDKHETO KOHIIEHTPAIIMOHHBIX MpeieoB BociuiaMmenenus). [loka3arh B BepTUKaIb-
HOM CeueHHHU (pakera MiIaMeHu.
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[Toxxapsl Ha ckiagax jecoMarepuanoB. XapaKkTepHble 0COOEHHOCTH. MexaHu3M pac-
MPOCTpPaHEHUs MOXKapa UCKpaMHu U ToJoBHSAMHU. CKOPOCTh pachpocTpaHeHUs: (ppoHTa
IJIaMEHU 10 TadessiM U PakTopbl, BIAUSIONIME HA HEE.

[Toxapsl pacTUTENIBHOCTH. JIECHBIE TTOXKAPBHI.

CremnHble OKaphI U MOKaPbI XJIEOHBIX MACCHUBOB.

[Toxxapel TOpGSIHUKOB.

[Toxapsl pezepByapoB ¢ JIBXK, 7K. Mexanu3M BbITOpAHUS KUJIKOCTEH.

OmnacHble (aKkTOphI MOKAPOB PE3EPBYaPOB.

[Toxapsl paznutuii. UHTEHCUBHOCTH TEIJIOBOTO U3JIYYCHUS JJIS [TOKAPpA MPOJIUBA.
[IporpeB KUAKOCTHU O TTyOWHE IPU TOPEHUU B pe3epByape. SBleHre BCKUIaHUs
MOITOBAPHOM BOJIBI C BRIOpOCOM He(TH U3 pe3epByapa.

CkopocTu ropeHust oKapHOW HArpy3KH WX POJib B Pa3BUTHUH MOKapa.



Pa3znes. BHyTpenHue noxapbl
B naHHOM pasznene npegycMOTPEHO M3YyYEHHE TEOPETUYECKOro0 Marepuasa Ha JIeK-
[USIX, pELICHNE TPaKTUYECKUX 3a/1a4, BBIIOJIHEHNE Ja0b0paTopHbIX padoT. MaTtepuan naH-
HOT'O pazliena TECHO IEpeIuIeTacTCcsl ¢ MaTepuanoM JucuuiuiMH «llokapHas TakTukay,
«IIporuo3upoBaHue onacHeIX (aKTOPOB MOKAPA», IOITOMY B LIEJIOM BaM 3HAKOM.

1. W3yunrte naHHBIA pa3felnl ¢ UCIIOJIb30BAHMEM MaTrepHala JIEKIUM 1 y4eOHOH uTe-
partypsl [1].

2. 3ayuyuTe ONpeeseHHs] OCHOBHBIX IMOHSATHM.

3. N3yunte OCHOBHBIE CTAJMM PAa3BUTHS BHYTPEHHErO IoOkapa. JlaHHBIM MaTepuan
Bawm 3nakoMm no aucuuriune «IloxapHas Taktuka» [5, 6, 8].

4. [Tpoananu3upyiiTe BIUSHUE PA3TUYHBIX (PAKTOPOB HA Pa3BUTHE BHYTPEHHETO IO-
xKapa.

5. N3yuuTe OCHOBHBIE MTApAMETPhl BHYTPEHHETO MOXkKapa (MI0Iaab, TEMIEPATYPY, UH-
TEHCUBHOCTb ra3000MEHa).

6. Pa30Oepute MeTONMKM pelIeHHs 3a/ad IO pacuery TeMIlepaTypbl MOKapa, UHTEH-

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

Pa3I[€HBI AJIs1 CaMOCTOSTCIIbHOI'O U3YUCHUA

1. «®DaKTOophl, BAUSIOIIME HA BPEMsl HACTYIUICHUS MOJHOTO OXBaTa MOMEIICHHMS Ija-
MeHem». J[aHHbII MaTepua u3noxeH B [1] Ha cTtpanunax 216-217.
2. «OCcOOEHHOCTH MPOTEKAHUs TOPEHUsl NPH MOXKApaxX B MOMEIIEHUSX C 3aKpPBITBIMU

npoeMaMu». J[aHHBIN MaTepuan uznoxkeH B [1] Ha cTpanunax 215-219. O6paTute BHUMA-
HHE Ha TO, YTO KapTHUHA IMOXKapa BO MHOIOM OMPEAEISAETCS XapaKTepOM MOXKAPHOU
HArpy3KHu.

JUIs 3aKperieHus TEOPETHYECKOr0 MaTepHalia 1Mo TeMe MPEAYCMOTPEHO BBIIIOJIHE-
HUE JABYX Ja00paTOpHBIX padoT.
JIJ1st moAroTOBKM K JTabopaTopHO# pabore mo teme «lcciaenoBanue NMHAMUKA BHYTPEH-
Hero mnokapay [3] HeoOX0IUMO:
- U3Y4YUTh TEOPETUUECKHUI MaTepual o Teme «J{nHamuka BHyTpEHHUX NokapoB» [1, 5];
- YMETbh OTBETUThH HA KOHTPOJIbHBIE BOMPOCHI U 3HATh ONPEAEIICHNUS] OCHOBHBIX MOHSATUN;
- B TeTpaau Juist 1abopaToOpHBIX padoT O(POPMUTH OTUET: HA3BaHUE PAOOTHI, LENH padbOThI,
MaTepUalbHO-TEXHUYECKOE O0EeCreYeHre, TEOPETUUYECKUE OCHOBBI PabOThl (OCHOBHBIE
onpeneneHus; (GopMysbl pacyeTa; pUCyYHOK IKCIIEPUMEHTAIbHON YCTAHOBKH).

Bonpocs! 11t caMOKOHTPOJIA

I. OxapakTepru3ynTe OCHOBHBIE CTaJMM BHYTPEHHETO MOKapa.

2. JlaiiTe onpesenenne u 00bSICHUTE PU3NUECKUI CMBICT OCHOBHBIX ITapaMeTPOB
BHYTPEHHET0 MoXKapa.

3. Kak onpenenuth cpeiHe0OBEMHYIO TEMITEPATYPy MOXkKapa.

4 Kak 3aBUCUT MHTEHCUBHOCTH ra3000MeHa OT IUIOIIAIU MOXKapa U BHICOTHI TOMeEIIIEe-
HUS?

5. Kak 3aBuUCHT TemioTa rnoxapa oT MacCOBOM CKOPOCTH BBITOPaHUS?



6. Kak 3aBUCHT CKOPOCTh paclpOCTPaHEHHUS TUIAMEHU OT KOHLIEHTPALIMKU KUCIIOPO/ia B
razoBoiu cpene?

7. OOBsicHUTE XapaKTep U3MEHEHUSI MAaCCOBOM CKOPOCTH BBITOPAHHUS BO BPEMs CBO-
0O0JIHOTO pa3BUTHS BHYTPEHHETO MOXKapa.

Jlns moAroTOBKM K JabopatopHoil padore 1o teme «MccienoBaHue B3aMMOCBSI3U
napaMeTpoB TEIJIO- ¥ Ta3000MeHa Ha BHYTpeHHEM Toxape» [3] HeoOoXoauMmo:
- U3YYUTh TEOPETUUYECKUN MaTtepuas no teme «Temno- u ra3000MeH Ha BHYTPEHHHUX MO-
xapax» [1, 5];
- YMETh OTBETUTh Ha KOHTPOJIbHBIEC BOMPOCHI ¥ 3HATH ONPEEICHUS OCHOBHBIX TOHSATHI;
- B TeTpaay Jy1st 1ab0paToOpHBIX padoT 0pOPMUTE OTUET: HA3BaHUE PAOOTHI, e PabOTHI,
MaTepUAThHO-TEXHUYECKOE O0ECredeHNE, TEOPETUYECKUE OCHOBBI PAbOTHI (OCHOBHBIC
ompeneneHus; (GOpMyJIIbl pacdeTa; 3aprUCcoBaTh CXeMY IKCIIEPUMEHTAILHON YCTAHOBKH ).

BOHpOCBI 1 CAMOKOHTPOJIA

1. Kak 3aBUCUT CKOPOCTh BBITOPAHUS TOPOYMX MATEPUAJIOB OT IPUTOKA BO3ayxXa?

2. Kak u3mensercs temneparypa ra3oBoi cpeibl B IOMEICHUH P yMEHbLIE-
HUU/yBEJIIMYEHUH IIJIOLAAN IPUTOYHBIX POEMOB?

3. B kakoMm cityyae MOXeET IIPOU30MTH CaMOIIPOU3BOJIBHOE IOJIHOE IIPEKPALLEHUE I'0-
peHus B IOMELICHUH, T.€. CAMOJIMKBUAALUS TT0Kapa?

4. Yro Takoe oObeMHas Benblka? [Ipy Kakux yclIoBHUSX OHA IPOUCXOINAT?

5. Kak uzmensiercs cpeqHneoObeMHas TeMreparypa rnoxapa rnpu yBeJIMUYE€HUH TII0IATU
noxapa?

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

1. OOBsicHUTE XapaKkTep U3MEHEHHS TEMIIEPATYPhI I0Kapa BO BPEMEHHU.

OnopHble TePMUHBI 110 pazzeny « BHyTpeHHHEe MoXKapb»:

TeMIlepaTypa BHYTPEHHETO IM0Xkapa, MaccoBasi CKOPOCTh BBITOpPaHUs, MPUBEICHHAS
MaccoBas CKOPOCTh BBITOpaHUSA, YIEJIbHAs MaccoBas CKOPOCTh BBITOPAHUS, JIMHEHHAS
CKOPOCTb PACIPOCTPAHECHHUS IJIAMEHU, HHTEHCUBHOCThH ra3000MeHa, TEIUIoTa moxapa, Ko-
s urreHT n30bITKa BO3yXa, TNIOCKOCTh PaBHBIX JaBlieHUH (HEHTpasibHAsI 30HA).



Paspneu. Ilpexpamenue ropenus
B maHHOM paszzene npeaycMOTPEHO U3yUYEHHE TEOPETHYECKOrO0 MaTepralla B paMKax
TpeX TeM, pEelIeHNE NPAKTUUECKUX 3a7a4 U BBIIOJIHEHHUE J1a00paTOPHBIX paboT.

Tewma. [IpenenpHbie sIBICHUS B TOPEHUU U TEILIOBAsk TEOPHsI PEKPAILEHUS TOPEHUS.

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

2. 3ayuurte onpeneneHus OCHOBHBIX OHSTHIA.

3. Ilpexne yeM M3y4yaThb MEXaHU3M JEHCTBUSA OTHETYLIAIIMX CPEACTB HEOOXOIUMO MO-
3HaKOMHUTBHCS C TEOpHUEH, OOBSICHSIIOMICH MeXaHU3M IpekpaieHus ropenus. [Ipomecc ro-
PEHHUsI BOBHUKAET U MPOTEKAET TOJIBKO IIPU ONPEAEIICHHBIX YCIOBUAX: HAIMYUU FOPIOYETO,
OKHUCJIMTEISI, UCTOYHHUKA 3axxuranus. O0JacTe, B KOTOPOM BO3HUKAET U MPOTEKAET BOC-
miameHenue u ropenue, umeet rpanunbl (HKIIP u BKIIP). CkopocTs pacnpocTpaHeHus
IJIJAaMEHU UMEET NpeJesbl M0 JABICHHUI0, KOHUEHTPAMU U T.J. 3aTyXaHHE IJIAMEHU Ha
nmpefenax IMPOUCXOMUT IIPpU HApYLICHWM YCIOBUU TEIUIOBBIACICHUS U TEIUIOOTBOJA.
Hanpumep, yMeHbIIEHHE CKOPOCTH TEIUIOBBIICIICHUS IIPU CHWKCHUU KOHLEHTPALUU OJI-
HOI'O U3 PEArupyrolNUX BEUIECTB IIPOUCXOAUT 3a CUET IIOHWKEHUS CKOPOCTHU PeaKUuu, KO-
TOpasi, B CBOIO O4epeb, ABIsAETCS (PYHKIUEH TeMIIepaTyphl.

TakuMm o0pa3om, NpU CHIKEHUU TEMIEpPaTyphl B IJIAMEHH JI0 OINPEIEICHHBIX 3Ha-
YEeHMH, 0053aTelbHOE HAPYILIEHUE TEIUIOBOTO OanaHca MPUBOIAUT K MPOTPECCUPYIOIIEMY
OXJIQXKJICHHUIO TOpsIIero oobema (30Hbl TOPEHHUA), TaK KaK BOCIPOM3BOACTBO TEILa MpHU
MaJIoll CKOPOCTH PEeaKLUy HEAOCTATOYHO JIJISi COXPAHEHMs TEIJIOBOro OajaHca B 30HE pe-
aKLMK TopeHusi. B 3ToM, COOCTBEHHO, U COCTOMT MEXaHU3M SIBJICHUSI ITPEKPAICHUS rope-
HUSL.

4. OOparvuTe BHUMaHUE, YTO MIPU YCTAHOBUBIIEMCS] TOPEHUH MOTYXaHUE CBSI3aHO C I0-
HIKEHUEM TEMIEpaTypbl IUIAMEHU, KOTOPOE MOYKHO JOCTUTHYTH 33 CUET W3MEHEHMS
YCJIOBUM TEIJIOOTBOJA WJIM TEIUIOBBIACIICHUS, YTO B IIPAKTUKE OCYILECTBIISETCA 34 CUET
NPUMEHEHHUS Pa3IMYHBIX CPEACTB U IpueMoB TyumieHus. Ocobo cienyeTr MmoayepKHYTh,
YTO UMEHHO TEMIIEpaTypa SABJIAECTCS IVIaBHBIM KPUTEPUEM, C ITIOMOIIBIO KOTOPOrO0 B CAMOM
oO0IIeM BHJI€ MOKHO KOJIMYECTBEHHO OXapaKTepU30BaTh MPOLIECC 3aTyXaHus IIIaMEHH.

5. M3yuuTe TEmIOBYIO TEOPHUIO MOTYyXaHUA TJIaMeHH, paspabotannyo S.b. 3enbnoBu-
yeMm. OOpaTuTe BHUMaHUE, YTO 3a XapaKTEPUCTUKY MPEKPALLEHUS TOPEHUS MPUHATA TEM-
reparypa IlaMeHH, Ha3BaHHas TEMIIEpaTypou IOTyXaHus, IIPU KOTOPOH IJIaMsl IIEPECTAET
PacIpOCTPaHATHCS MO TOproUer cMecu. K yCTaHOBIEHUIO YMCIEHHOIO 3HAYEHUS ITOU Be-
JUYUHBI MOXHO MOJOUTH, HCCIIEAYs] 3aBUCUMOCTH TEIJIO- U MAacCOOOMeHa MEXIy (PpoH-
TOM IUJIAMEHU U OKPYKAIOIIKUM O00BEMOM. YCHHUTE, YTO JOCTHKEHUE TEMIIEPATyphl MOTY-
XaHUs OCYLIECTBIIAETCS ITYyTEM YMEHBIICHUS CKOPOCTH TEIUIOBBIACIEHUS W YBEIUYCHUS
CKOPOCTH TeII00TBOAA. M3yunTe Bce BO3MOXKHbBIE CITOCOOBI CHHXKEHUSI TETUIOBBIICNICHUS U
YBEJIMYEHHUS TETIOOTBOAA.

Bonpocs! st caMOKOHTPOJIA
1. Chopmynupyiite HEOOXOIUMBIE B IOCTATOYHBIC YCIOBHS BOZHUKHOBEHUS U TIPOTE-
KaHUsI IPOLECCA TOPEHUS.
2. YKaXuTe rpaHuYHbIE YCIOBUS PACITPOCTPAHECHUS IIAMEHH.



3. OOBsicHUTE. MOYEMY IIJIaMs HE PACIPOCTPAHSAETCS ITPU CKOPOCTAX HHXKE MPEEIIb-
HOW CKOPOCTH pacipoCTpaHeHus?

4. Uro Takoe TeMrieparypa noTyXaHHus ?

5. N3noxure cyTh TEILUIOBOM TeOpuu NoTyxaHus no 1.b.3enpaoBuuy.

6. Ha3oBute npuMepHOe YMCIEHHOE 3HAUEHUE TEMITEPATYPhI IOTYXAHUS.

7. N3noxuTe cnocoObl CHUKEHUST TEMITEpaTyphbl TOPEHUS 10 TEMIIEPaTyphl MOTyXa-
HUSL.

8. OOBSICHUTE MEXAHU3M OTHETYIAIErO IEUCTBHSI XOJIOJHOW CTEHKH, I€ Ha IMPaKTH-
K€ 3TO SIBJIEHUE UCIOJIb3yeTCs?

9. Kakum crnoco0oM MOKHO JOOUTHCSI CHUKEHUS TETIOBBIZCIICHUS TTPU TOPEHUU?

10. OOBsacHHUTE HEOOXOAMMOCTH OBJIAJICHUS TEOPUEH TTOTYXaHUS sl HH)KCHepa MoXKap-
HOI1 0€30MMaCHOCTH.

Tema. Ornerymamue BelecTBa: MPUPOJIA, COCTAaB, 00JIACTU NPUMEHEHHUS, MEXaHU3M OT-
HETYLIAIIEro JeUCTBU.

1. [Tpuctynas Kk U3y4yeHUIO TEMbI, HEOOXOAMMO BCIIOMHUTH 00 OCOOEHHOCTSAX TOPEHMUS
pPa3IMYHBIX MAaTEpUAIIOB B 3aBUCUMOCTH OT MX arperaTHOro COCTOSIHUSA, TaK KaK OrHETY-
alnye CpeacTBa ACHCTBYIOT Ha IPOLIECC NMPEKPALLEHU T'OPEHUS 110 Pa3IuYHOMY MeXa-
HU3MY, YTO BIIUsET Ha 9(PPEKTUBHOCTD UX JIEUCTBUS B 3aBUCUMOCTH OT peXUMa rOpEeHUs U
croco0a MmojiayM OrHeTYIIAEro COCTaBa.

2. N3yunTe MexaHU3MbI IEUCTBHS CpeAcTB TymeHusa. OOpaTuTe BHUMaHUE Ha TO, YTO,
KaK MpPaBUIIO, OTHETACUTENIbHBIE CPEJACTBAa 00JaAat0T KOMOMHUPOBAHHBIM BO3JEHCTBHEM
Ha MPOLECC TOPEHMS], HO B UTOT€ MPU MX HCIOJb30BaHUM TEIJIOBOM OanaHC cMelaeTcs B
CTOPOHY NPEBBILICHUs TEIJIOOTBOAA HAJl TEIUIOBbIAeIeHHEeM. Jljis mo0oro cpencrsa Ty-
LIEHNs XapaKTEPHBI Yallle BCErO OJMH — JBa JOMUHUPYIOIIUX MexaHu3ma. Cieayer nom-
HUTb, YTO NPEUMYIIECCTBEHHBI MEXAHU3M MOYKET M3MEHSTHCA B 3aBUCUMOCTH OT TOTO,
IIOJAETCS JIM OTHETYIIAIEE CPEICTBO B 30HY I'OPEHHMs WIM Ha ropsAldid marepuain. Bo
BCEX CIIy4asX CTPEMATCS K CHUKEHHUIO TEMIIEPATYPhl INIAMEHU HUXKE TeMIIEpaTyphl MOTY-
XaHUS.

3. [Ipy u3ydeHHH OCHOBHBIX BHJIOB OTHETYIIAIIMX CPEICTB (BOAA, MEHBI, MOPOIIKH,
HEroproure raspl) y4eOHbI MaTepuan IeJIeco00pa3HO Pa30uTh Ha CIEAYIOIIHE OJIOKH:
MEXaHM3M OTHETYIIAIEro AeHCTBUs (MPEUMYIIECTBEHHbINH U COMYTCTBYIOIINE), TIOJIOKHU-
TEJIbHBIE CTOPOHBI UCIIOIb30BaHUs, OTPULIATEIIBHBIE MOMEHTHI IIPU UCIOJBb30BAHUU OTHE-
TyLIAIIETO CPEACTBA.

4. Jlnst nydirero 3amoMUHAHUS KJIacCU(PUKALUMKA OTHETYHIAIIMX CPEACTB UX HEO0XO-
JTUMO M300pa3HuTh B BUAE CXEMBI.

Paznensl 17151 caMOCTOSATENILHOTO U3YYEHUS

I. «CrocoObI MpeKpalleHusl TOPEeHUs: B 3aBUCUMOCTH OT BHJIa TOPIOYETO MaTepuasia u
pexuma ropeHus». Jlanuslii MmaTepuan usnoxeH B [1] Ha cTpanniax 241-242.
2. «Tymenune moxapoB BeHIECTBAMU KOMOWHUPOBAHHOTO JeHCTBUS». JlaHHBIA 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 BOJION TBEPJIbIX TOPIOYHNX MATEPUATIOB, YKUI-
KOCTEeH, ra3oB?

7. Jlatite kaccuUKaIU0 OTHETYIIAIIUX CPEACTB M0 arperaTHOMY COCTOSTHUIO.

8. [IpuBenuTe kiaaccuuKalus OTHETYIIAIIUX CPEJICTB MO JOMHUHUPYIOIIEMY MeXa-
HU3MY IPEKPaIECHUS TOPEHUSI.

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

HEJIb3s IPUMEHSATh BOJY JUJISl TyILIEHUA?
10. MexaHn3M IpeKpaleHus TOPEHNs BOJIOK.
11. CrnocoOsl moga4w BOJBI IS TYIIEHUS MTOKAPOB.
12.  Tlensl: onpeneneHue, CHOCOObI MOTYYEHUS.
13.  Knaccudukanus [IAB no cnoco0y nuccoruauu B BoJe.
14. Knaccudpukauus I1AB no ¢usmyeckomy BO3IEHCTBHIO Ha MOBEPXHOCTh pasjeia
dbas.
15. Knaccudukaius neHooOpa3zoBaTeiei.
16.  Crpykrypa neHsl. I3mMeHeHue CTpyKTypsI IIEHBI IIPU €€ CTapEHUU.
17. KpatHocTh nensl. Knaccudukamnus nex rmno ux KpaTHOCTH.
18.  JIucriepcHOCTH neHbl. B3auMOCBSA3b KPAaTHOCTH U JUCIIEPCHOCTH IIEHBI.
19. CTOHKOCTH II€HBI, €€ ITOKA3aTEIH.
20. BS3KOCTB M BJIEKTPONPOBOIHOCTD IIEH.
21. MexaHu3M pa3pylICHUs MIEHBI.
22. MexaHu3M IpeKpaleHus TopeHus neHo. OCHOBHBIE IIPOLIECCHI.
23.  JIOCTOMHCTBA M OTPULATEIBHBIE CBOMCTBA NOPOIIKOBBIX OTHETYIIAINX CPEICTB.
24. MexaHn3M IIPEKPALLECHNS TOPEHNS OPOIIKOBBIMHA OTHETYIIAIIMMU CPEACTBAMM.
25. CoctaB u criocoObI TI0/1a4U MOPOIIKOBBIX OTHETYIIAIINX CPEJICTB JJIS TYIICHUS TO-
KapoB.
26. JIOCTOMHCTBA M HENOCTATKM XMMHUYECKH AKTHUBHBIX MHTHOMTOPOB, KaK OTHETYIIA-
LIUX CPEACTB.
27. MexaHu3M NpeKpalieHus: TOPEeHUsI XUMUUECKH aKTUBHBIMU UHTHOUTOpaMHU.
28. CoctaB u crocoObl MOJAAYN XMMUYECKU aKTUBHBIX MHIMOUTOPOB JJIsl TYLICHHS MO-
KapoB.
29. IlpuMeHEeHUE MHEPTHBIX I'a30B B KAYECTBE OIHETYIIAINX CPEICTB.
30.

B pamkax naHHOI TeMbI IPEAYCMOTPEHO BBINOJIHEHUE JabopaTopHOi padoThl «Hc-
cienoBaHue (PU3UKO-XUMUYECKUX CBOMCTB MEHBI» [3].

JI71s1 MOATOTOBKY K JJAaHHOU J1a00paTopHOl paboTe HEOOXOAUMO:
- YMETbh OTBETUThH Ha KOHTPOJbHBIE BOMPOCHI U 3HATH ONPEIECICHUS ONTIOPHBIX TEPMUHOB;
- B TeTpaju Jyist 1ab0paToOpHBIX paboT 0POPMUTH OTUET: HA3BaHUE PAOOTHI, e pabOTHI,
MaTepHAIbHO-TEXHUUECKOE OO0ECIICUeHUE, TCOPETHYSCKUE OCHOBBI paboThl ((pu3uko-
XUMHUYECKHE CBOMCTBA INEH: CTPYKTYpa, KPaTHOCTb, TUCIIEPCHOCTb, BA3KOCTh, TEILIONPO-
BOJHOCTb, 3JIEKTPOIIPOBOIHOCTh, CTOUKOCTh; IPUMEHEHUE TI€H ).



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

KonTposbHbIE BOIPOCHI
[Tenpl kKak PUBMKO—XUMHUIECKUE CUCTEMBI.
CrtpykTypa neHsl. I3MeHEeHUE CTPYKTYPHI IIEHBI MIPU €€ CTAPECHUHU.
Kparnocth nensl. Knaccudukaims neH mo ux KpaTHOCTH.
JlucnepcHOCTh neHbl. B3anMOCBSI3b KPaTHOCTH U IUCIIEPCHOCTH TEHBI.
CTOMKOCTH IICHEI, €€ TTOKa3aTeII .
Mexanusm pa3pylIeHus MeHsbI.
3aBHCHMOCTDH CTOMKOCTH IEHBI OT €€ CBOMCTB.
[TenooOpazoBatenu 1 MEHOOOPA3yIOIIasi CIIOCOOHOCTH PacTBOPA.
MexaHu3M npekpanieHus: TopeHus neHo. OCHOBHBIE MPOLECCHI.
ConyTCTBYIONIME MPOLIECCH] TPU TYIIEHUW TOPEHUS TIEHOM.
[TenooOpa3oBareny MepBoro ¥ BTOPOro poja.
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Tema. [TapameTpsl IpEKpaILICHHS TOPEHUS
B pamkax naHHO# Tembl y4eOHBINH MaTepHall peaqnu3yeTcs Ha JICKIUU U MpaKTuie-
CKUX 3aHATHsIX. [IJIsl yCrIenHOro 0oCBOeHUs y4eOHOTro MaTepuaia peKOMEH TyeTCs:

I. N3yuute TEMy ¢ UCIIOJIB30BAHUEM MaTepuaia JEKIUM U y4eOHOM JTUTepaTyphl.

2. 3ay4uTe ONMpeIeICHUsI OCHOBHBIX OHSATHIA.

3. Pa36eputech B npuHIMNAX pa3padOTKu KOMOMHUPOBAHHBIX CIIOCOOOB TYIIICHUS.

4. Pa3bepure MeToAMKM pelieHus 3ajlay M0 pacueTy CEKyHJAHOTO pacxoja U KoJnye-

CTBa BOJbI IJId TYIOCHHSA T'a30BOI'O (bOHTaHa, pacdeTy MHTCHCHMBHOCTHU IIOJAAa4YM IICH IJIsA
TYIICHUS JICTKOBOCINIAMCHATIOIINXCA U T'OPHOYUX )KHI[KOCT@IZ I10 ITIOBCPXHOCTH.

B pamkax maHHOUM TeMbI IPETYCMOTPEHO BBIMOJIHEHUE JTabopaTopHOit padoThl «Hc-
CJieJOBaHUE MPOIECCa Pa3pyIIeHUs MEH NMPU TYIIEHUHU KUJIKOCTEM» [3].

JIJ1st MOATOTOBKY K JaHHOM JTabopaTOpHOM paboTe HEOOXOUMO:
- YMETh OTBETUTh Ha KOHTPOJIbHBIE;
- B TeTpaju Jyist 1ab0paTOpHBIX padoT OPOPMUTH OTUET: HA3BaHUE PAOOTHI, e pabOTHI,
MaTepUaTbHO-TEXHUYECKOE O0ecCredeHne, TEOPETUYECKUE OCHOBBI PabOThI (OCHOBHBIC
ONPENICIICHUS], CXEMa YCTAHOBKH ).

KoHTponpHbIE BOITPOCHI
HazoBuTe OCHOBHBIE MPOIIECCHI, TPOTEKAOIINUE MPU TYIICHUH KUIKOCTEH TEeHaMHU.
Kak cuibHO BIUSIET KPaTHOCTh MEHBI HA UHTEHCUBHOCTD €€ pa3pylieHus?
Kakyro poJib urpaeT paszpyiieHue neHbl B MPoLecce TYIIECHUS )KUIKOCTEH?
Kakue mapaMeTpsl eHbI ONPEACISAIOT €€ OTHETYIIaNyo 3P heKTUBHOCTH?
Yrto Takoe MUHHMaJIbHAS BBICOTA 10 IIeHBI? OT 4ero OHa 3aBUCHUT?

Nk



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

OcHoBHas:
1. MapkoB B.®. ®u3nuKko-XxMMUYECKHE OCHOBBI PAa3BUTHUSL U TYIICHHS MOXKApOB: YueOHOE
nocobue JiJIsi KypCaHTOB, CTYICHTOB U clyliaTeseil oOpa3oBaTesibHbIX yupexaenuit 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. YuyeOHO-MeTOAMYECKOE MOCOOME IO BBITOJHEHHIO KYpCOBOM pabOThI MO
TUCHUIUINHE «DPU3UKO-XUMUYECKUE OCHOBBI Pa3BUTHSL M TYIIEHUS TOXapa» (i Bcex
cnermansHocTei) / J[.B. batos, T.A. Mouanosa, O.E. Croponkuna, H.A. TapatanoB —
HNBanoso: OOHU 5KO UIICA I'TIC MUYC Poccun, 2017. — 52 c.
3. baros JI.B. JlabopaTopHBIii MPaKTUKyM MO Kypcy «DPHU3NKO-XMMHUYECKHE OCHOBHI 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 PACUYETHO-
rpaduyeckoit paboThl 10 aucHUITHHE «DU3UKO-XUMUYECKHE OCHOBBI Pa3BUTHS U TYIIIe-
Hus noxkapoB» / T.A. MouanoBa, H.A. Taparanos, /[.B. batos, - IBanoso: OOHU MU
I'TIC MYC Poccun, 2013. -47 c.
5. baros /[.B., MouanoBa T.A. ®U3UKO-XUMUYECKHE OCHOBBI PAa3BUTHUS U TYIICHUS MOXKa-
poB (Kypc jnekuuii): yueonoe nocodue. - MBanoro: OOHU 3KO NBaHoBckas mnoxkapHo-
cnacatrenbHas akagemus ['TIC MUC Poccun, 2015. - 124 c.
6. HaymoB A.B. COopHUK 3a/1ay MO OCHOBaM TaKTUKHU TYILICHUS MOXKAPOB: yueOHOE MOCO-
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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 3a1ayu. J[Jis onTUMaIbHOTO

BBITIOJIHEHHUS 3TOU J1€ITeIbHOCTH PEKOMEHIYEM Psijl PUEMOB.

1. Tlpu npouTeHUM 3a7a4yd HEOOXOJUMO OMpPENeNUTh TeMy, Ha MaTrepuaie KOTOpOou Mo-
CTPOEHO YCJIOBHE 3aJaud. DTO MOXKET OBbITh HE TOJIbKO MaTepuaj, BKIIOYEHHBIH, MO
CYILIECTBY, B BOIIPOC 3a]1a4, HO U CKPBITHII B €€ YCIOBHH, TO €CTh TPEOYIOIIMMA JOTIO-
HUTEJBHBIX 3HAHUU YK€ TPONJICHHOTO paHee MaTepuana (4To yaiie BCero U ObIBaeT).
Taxum 006pa3om, 3TUM BBl OTBEYAETE HA BOIMPOC, KaKHe 3HAHUS MOTPeOyIoTCs I pe-
LIEHUS 3a]1a4H.

2. ConepaHUEM CJEAYIOLIEro 3Tana JEATEIbHOCTH SIBISETCS BBIACICHHE KOHKPETHBIX
dopMyI1, U3 KOTOPHIX MOKHO HAWTH MCKOMYIO BelMuuHY. [lanee cienyer onpeaenuTs,
KaKve BEJIMYUHBI B KOHEUHON (POpMYyIie OKa3hIBAIOTCS HEM3BECTHBIMU, U 3aIMCATh BHI-
pakeHUs!, U3 KOTOPBIX OHU MOTYT OBbITh HalJICHBI.

3. Hanee onpenensitor, Kakue JaHHbIE HEOOXOMMO HAWTH B CIIPABOYHUKAX, MPU HEOOXO-
JTUMOCTH TIPUBECTH Pa3MEPHOCTh 3TUX BEJIMYUH K HCIOJIB3YEMbIM B pacueTHBIX (Pop-
MyJiax.

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



