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1. Heau u 3aaa4u AUCHUNITHHBI «DU3UKO-XUMHYECKHE OCHOBbI Pa3BUTHS
U TYLIEHHUS T0KAPOB)

lle.flb océ0oeérnuA Oucuunﬂuubl «Du3uKko-xumuueckue 0CHOBbL paseumun
U mywenusa noxxcapoes»

o 3aJI0)KUTh ~ OCHOBY I TIpOo(ecCHOHaIbHOM  MOATOTOBKH  IMOXKAPHOTO
COLIMAJINCTA,
o naTh OOydYarolmUMCs HEOOXOJMMBIM 00beM CHENHANIbHBIX 3HAHUN 0

KIacCU(PUKAIMM W TOXKAapOOMaCHBIM CBOWMCTBaM BEIIECTB W MaTEpUajoB, O
MEXaHU3Max MPOLIECCOB Pa3BUTHS U TYIICHUS MOKapOB.
[ ]

B nponecce ocBoeHUs AUCHUIUIUHBI «DU3UKO-XUMUYECKHE OCHOBBI PA3BUTHS
U TYLIEHUS MOKapoB» 00ydaronuiicss GopMHUPYET U IEMOHCTPUPYET HOPMATUBHO
3aJlaHHbIe KoMTIeTeHInH (Tabmuma 1).

Ilepeyenb koMneTeHuuii, GopMUpyeMbIX B Npouecce U3y4eHust
AUCHUIIMHBI «PU3MKO-XMMHUYeCKHe OCHOBBI PA3BUTHS
U TYHIEHHS T0KAPOB»

Tabnuua 1
KomnereHuuu Conepxxkanue
OK-1 CrocoOHOCTh K a0CTPaKTHOMY MBIIUIEHUIO, aHATU3Y, CHHTE3Y
OK-7 CnocoGHOCTh K CaMOpPa3BUTHIO, CaMOpEaIM3allid, HCIOIb30BAaHHIO
TBOPYECKOTO MOTEHIIANA
CrocoOHOCTh TOHMMATh OCHOBHBIE 3aKOHOMEPHOCTH TIPOIIECCOB
BO3HUKHOBEHHS TOPEHUS M B3PbIBA, PACTIPOCTPAHEHUS W TIPEKPAIICHUS
K-8 TOpEHHUs Ha MOoKapax, 0COOEHHOCTEN JMHAMUKHU M10’KapOB, MEXaHU3MOB

JeMCTBUS, HOMEHKIATYphl M CHOCOOOB NPHUMEHEHHUsS OTHETYIIAINX
COCTaBOB, JKOJIOTMYECKHUX XapaKTEPUCTHK TOPIOYMX MaTEpUAIOB U
OTHETYIIAIIMX COCTABOB HA Pa3HbIX CTAAMSIX Pa3BUTHs MOXKapa

3aoauu oucyunaunvl « DuzuKo-Xumuueckue 0CHOBbl Pa3eUmMus
U MYUIEHUA ROHCAPOB)
® TpUOOpPETEHHE TEOPETUUECKUX 3HAHUU MO (PU3UKO-XMMUYECKUM OCHOBaM
OLICHKH TIOApHOW OMACHOCTU, YCJIOBUS Pa3BUTUS, PACHPOCTPAHCHUS W
MpEKpaIleHNs] TOPEHUs MPH MoXkKapax;
® OMNpeIeNICHUE MOKAPHON OMACHOCTH BEIIECTB U MATEPUAJIOB, IO HAYYHO-
000CHOBaHHOMY BBIOOPY OTHETYIIANTUX BEIIECTB, JIJIS TYIIECHUS MTOKapPOB.




2. llepeyeHb MUIAHUPYEMBbIX Pe3yJIbTATOB 00y4eHHMS IMCUMILINHBI
«PU3MKO-XMMHIYECKHE OCHOBBI PAa3BUTHS U TYIIEHHUS MOKAPOBY,
COOTHECEHHBIX C IJIAHMPYEMbIMHU pe3yJibTaTaAMH OCBOEHHS 00pa30BaTeIbHOM

NMPOrpaMMblI
IInanupyemblie pe3yabTaThbl 00yUeHHS IInanupyemble pe3yabTaThl
10 JUCUMIINHEe «PU3NMKO-XUMHYECKHe OCBOCHHS 00pa30BaTeJbHOMI
OCHOBBI Pa3BUTHS M TYLICHHUS MOKAPOB» MPOrpaMmMbl
B pesynbrate ocBoeHus aucuuiuinHel «dusuko- | B pe3ysbTare OCBOEHUS
XUMHUYECKUE OCHOBBI Ppa3BUTHS M TYIIEHHs | 00pa30BaTEIbHOM MIPOrpaMMBbl
II0>KapOB» oOyyaromuiics JOJDKEH | OOyJaromuiicss ~ JOJKEH  BJaJgeTh
JA€MOHCTPHPOBATH CIIOCOOHOCTHh M TOTOBHOCTh | KOMIIETEHIIUAMU
3HaTh (U3MKO-XMMHUYECKHUEe OcHOBBI ropenus, | OK-1, OK-7
pa3BUTHSA M10KAPOB U MPEKPALIEHUS TOPEHHUS
YMETh IIPOU3BOJAUTH pPacUETHYIO u | OK-1, OK-7
DKCIIEPUMEHTAIBHYI0 ~ OLICHKY  IMOKa3aTeseu
MOapPHOM OMACHOCTH
B CEPBHCHO-IKCILIYyATAllHOHHOMH
JAeATEeJIbHOCTH:
yMETb  TNPOWU3BOAUTH  OLEHKYy  moxkapuoii | [1K-8
OIACHOCTH BEILIECTB U MAaTEpUAJIOB, CBA3aHHBIX C
o0ecrieueHHeM TMOXapHOW  0€30macHOCTH |
3aIIMTHI OT YPE3BBIYANHBIX CUTyalul
3. Mecto qucuunInHbl «DU3UKO-XUMUYECKHE OCHOBbI Pa3BUTHUA

U TYLICHUA M0KAPOB» B CTPYKTYpPe OCHOBHOM NMPO(hecCHOHAIBHOMI
oOpa3oBaTesibHOI MporpaMMbl Bbiciiero oopasosanus (aajee — OIIOII BO)

JucrummHa «DU3MKO-XUMHUECKHE OCHOBBI Pa3BUTHA W TYIICHHS TIOKapPOB)
otHocutca K 0aszoBoil yactu gucuumind OITOIT BO mo cmemumansHoctn 20.05.01
[ToxapHast 6€3011aCHOCTH (YPOBEHb CITCIIUAIMTETA).




4. CTpyKTypa M coJep:kaHue TUCHUILINHbI «PU3NKO-XUMUYeCKHEe OCHOBBI
Pa3BUTHS U TYIICHHUS MOKAPOB

OO6m1ast TPy TI0€MKOCTh JUCIUIIMHBI COCTABIISICT 4 3a4eTHBIX euHUIbI, 144 yaca.
4.1 O6beM TUCHUIUTHHBI « DU3NKO-XUMHYECKHE OCHOBBI Pa3BUTHS

U TYHICHHUS MOKAPOB» M BUAbI y4eOHOH padoThI

U1 O4HOM QopMBbI 00yUeHUs

Tabmuma 3.
Bun y4yeOHoM padoThI Bcero yacosn CeMg “Tp
OO0mas TpyI0eMKOCTh TUCITUTUINHBI 144 144
B Yacax
OO0mas TpyI0eMKOCTh TUCIUTUTAHBI 4 4
B 3a4CTHBIX CIMHUIIAX
KonTakTHasi pabora (B BUe ayAUTOPHOH PadoThI) 56 56
Jlexknuu 10 10
[IpakTrueckue 3aHATHS 28 28
JlaGopaTopHbIe pabOTHI 16 16
KoHncynpranus 2 2
CamocrosiTe/ibHasi padoTa 52 52
dopma KOHTPOJIS - IK3aMEH 36 36
JUTs 3204HOM (hOpMBI 00YUEHUS
Tabnuna 4.
Buj yyeOHo# padoThI Bcero yacos K}Ap ¢
OO61as Tpy10eMKOCTh IUCHUTUINHBI 144 144
B Hacax
OO0mast Tpy10eMKOCTh TUCIUTUIAHBI 4 4
B 3a4ETHBIX eIMHHIIAX
KonTakTHasi pabora (B Bujie ayiMTOPHOI1 padoThl) 20 20
B Tom yuciae:
Jlexuun 6 6
[TpakTrueckue 3aHATHS 8 8
JlaboparopHble pabOThI 4 4
KoHcynbranus 2 2
CamocrosiTesibHasi padoTa 115 115
®dopmMa KOHTPOJIS - IK3aMEH 9 9




4.2 Pazienbl IMCHUILUTHHBI « DU3HKO-XUMHYECKHEe OCHOBBI PAa3BUTHSA M TyIIEHUS

IMOKapoB» U BU/AbI 3aHATHH

JU1s1 OUHOU (POpMBI 0OyUEHUS

Tabmura 5.
KommuecTBo
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Pazgea 1.I'opeHue razoB M KOHJAEHCUPOBAHHBIX Cpe/l
I'openue
1| P .| 18] 2 | 6 10
ra30IbUICBO3AYIIHBIX CMecei
2 | l'openue xugkocTent 28 2 12 4 10
I'opeHune TBepabIX BEMICCTB U
3| %P PARIX BT 18 | 2 6 10
MaTepraIoB
Hroro 64 6 18 10 30
Paznen 2. Ilpexkpaimenue ropeHus
Ornerymamnye BEIIECTBA:
COCTaB, 0011aCcTh
4 | PMMeHeHus, Me)iaHI/ISM 26 9 5 5 12
OTHETYIIAIIETO JIENCTBHUSA
TEOPHS MIPEKpaIIeHUS
TOpEHUS
Hroro 26 2 6 6 12
Paszaea 3. Knaccupukanusa mo:kapos
5 Knaccudukauus peanbHbIX 16 9 4 10
noxapos. /lnHamuka noxapa
Hroro 16 2 4 10
KoncyabTanus 2 2
9K3aMeH 36 36
HToro no tucuunjinHe 144 | 10 28 16 2 36 52




IJIs1 3204HOI (popmMbI 00yUeHUSsE

Tabnuna 6
KommuecTBo =
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Pa3znen 1.I'opeHue ra3oB 1 KOHIEHCHPOBAHHBIX Cpe/l
1 FoperIe Ta3oMbUICBOSAYIIHBIX | oy | o o5
cMecei
2 | I'openue xxuakocTeit 31 | 2 4 25
3 | l'openue TBEpIbIX BEMIECTB U 27 | 2 o5
MaTepuaIoB
HToro 85 | 6 4 75
Paznen 2. [lpexpanienue ropeHust
Orneryuiainiye BelecTna:
cocTaB, 00J1aCTh IPUMEHEHHS,
4 | MEXaHU3M OTHETYIIAIIETO 29 4 25
JIEHUCTBUS TEOPUS
MpEKpalIEHUs] TOPEHUS
Hroro 29 4 25
Paszpnen 3. Kinaccupukanus noxapos
5 | Knaccuduxkanus peanbHbIX 19 4 15
noxapos. /lnuHamuka noxapa
Hroro 19 4 15
KoncyabTanus 2 2
DK3aMeH 9 9
Hroro 144 | 6 8 4 2 9 115




4.3. Conep:kanue qMCHUNINHBI «DU3NMKO-XUMHYECKHE OCHOBbI
Pa3BUTHSA U TyLIEHHS MOKAPOB»
Paznen 1. I'openne razoB u KOHACHCUPOBAHHBIX Cpe/l
Tema 1. 'opeHue razonbLIeBO3XYIIHbIX CMecei

Jlekunonnoe 3aHsaTHe. DPUBNKO-XMMHUYECKHX IPOLECCHl, NIPOTEKAKOLIMUX IIPH
TOPEHHMH T'a30B U MbUIEBO3YIIHBIX cMeceld. HeoOXoAMMBIX U JOCTaTOUHBIX YCIOBUN
TOpPEHMSI Ta30B U MbUIEBO3AYIIHBIX cMecel. OCHOBHBIE OCOOEHHOCTH FOPEHUS ra30B
M [BUIEBO3AYIIHBIX cMmeced. [lokasarenu moXapHOM ONACHOCTHM Ta30B W
IBUICBO3AYIIHBIX CMEce 00JacTh NPUMEHEHUS U METOAbl HUX ONpPECICHHUS.
Knaccudukanus ra3oB v MbUIEBO3YIIHBIX CMECEH IO MOKApHOM OMaCHOCTH.
MexaHu3m ropeHusi ra3oBbIX (OHTAHOB. ['opeHHUE MblIe-METaHOBO3AYIIHBIX CMECen
B YrOJbHBIX IMIaxTax. KOHIEHTpannOHHBIE NPENeNbl PacHpOCTPAHEHHs IUIAMEHH.
TeMmeparypHble IpeneIbl paCIPOCTPAHEHUS TITIAMEHH.

IIpakTHyeckoe 3aHsATHE.

Cnoco06s! onpenenenus u pacueta KIIP.

IIpenenpHbIe peKUMBI TOPEHUS I'a30, 11apO, MbUIEBO3AYIIHBIX CMECEH.
CamocrosiTeibHas padora.

MexaHu3m ropeHust ra3oBblx (POHTAHOB. ['OpeHHE MbLIE-METAaHOBO3AYIIHBIX CMECEH
B YIOJIbHBIX IIaxTax. KOHIIEHTpallMOHHBIE MPEAENbl PaCIpPOCTPAHEHUS IUIAMEHH.
TeMIieparypHble IIpeIeIIbl PAaCIPOCTPAHECHUS IIJIAMEHH.

Pexomenayemas Jiureparypa:

OcHoBHas [1-3];

JomonauTenpHas [ 1-2].

Tema 2. I'opeHue skuaKocTen

Jlekunonnoe 3ansaTue. M3yueHue (pu3NKO-XMMUYECKUX MPOLECCOB, MPOTEKAIOIINUX
Ipyu TOpEeHUU KujIKkocted. HeoOxomumble M JOCTATOYHBIC YCJIOBHUS TOPECHUS
)Kuakocter. OCHOBHBIE OCOOCHHOCTH TOpeHHMs >kuakocTed. IIporper skuakocTel B
riyouny. Bckumnanuwe u BBIOpOC TIpH TOpeHMM >KUAKOCTed. Brusinue daxTopoB
OKpYXKarLIEH Cpelbl HA CKOPOCThb BBITOpAaHUs KUAKOCTEeW. [lokazarenu moxapHOU
OIAaCHOCTH JKUJKOCTEH 001acTh MPUMEHEHHSI U METO/IbI uX omnpeaeneHusi. OCHOBHOMN
MOKa3aTellb  IMOXAapHOW  OMAaCHOCTH  KUJKOCTEH, METOAbl ONpPENCNICHUs W
nmpakTuyeckoe 3HaueHue. Knaccuduxaius KuaKoCTeH 1Mo MosKapHO# OMacHOCTH.
IIpakTHuyeckoe 3aHsTHE.

OneHka 1mokapHOU OIMACHOCTH BEUIECTB U MaTepuanoB. [lokazarenu noxxapHoun
ONAaCHOCTH.

OneHka noxapHoi OMacHOCTH KUJKOCTEH (JacTh 1).

OneHka noxapHoi ONacHOCTH KUIKOCTEH (YacTh 2).

PaboTa Haj KypCOBBIM ITPOEKTOM

JlaGopaTopHasi padora.

OmnpeneneHue TeMnepaTrypbl BCIBIIIKA B OTKPBITOM U 3aKPBITOM TUTJISIX U
TEeMIEPATypbl BOCIIJIAMEHEHHUS.

CamocTosiTesibHasi padora.



MexaHn3M BO3HHMKHOBEHHsI IUIAMEHH HAa NOBEPXHOCTH KUAKOCTH OT JIOKAJIBHOIO
WUCTOYHMKA 3axuraHus. Temmeparypa BCHOBIIIKH JKUIKOCTH M €€ CBiA3b C
KOHLIEHTPAallMOHHBIMU IIPEACIIaMH PacIpOCTPAaHEHUs IIaMeHu. TemneparypHsle
Ipefesibl  pacupoCTpaHEHUsl IUIAMEHM. Temmeparypa BoCIUIaMEHEHHs. BiusHue
(U3UKO-XMMUYECKUX CBOMCTB M  TEMIIEpaTypbl JKUAKOCTU Ha  CKOPOCTh
pacrpocTpaHeHus IJIaAMEHU 110 €€ NOBEPXHOCTH. PacdyeTHbIE M HKCIIEpUMEHTAIIBHBIC
METOJBl OINpPEICIICHUs] TEMIIEPAaTypbl BCHBIIIKKM M BOCIUIAMEHEHUS TOPHOYHUX
KUJKOCTEM.

Huddy3noHHoe ropeHue XUAKOCTEH. YenbHas MaccoBas U JIMHEHHAas CKOpPOCTU
BBITOpAHUS KUAKOCTH. TeroBod OamaHC Tmporecca TOPEeHHsl JKUIKOCTH B
pesepByape. [IporpeB xuakoctu B TIIyOMHY pe3epByapa. Bckumanue u BbIOpOC
TOpSIIMX KUJIKOCTEN Ha MOXKAPAX.

Pexomenayemas Jiureparypa:

OcHoBHas [1-2];

JomonuurenbHas [1-3].

Tema 3. I'opeHne TBepaAbIX BelIECTB U MATEPHAJIOB

JleknuonHoe 3ansTue. IloBeneHre TBEpAbIX BEIIECTB IPU HArPEBAHUH, MPOLECCHI
oOpa3oBaHUs JIETy4MX BemIecTB. [IMponu3 JapeBEeCHHbI U APYrHMX OPTraHUYECKHUX
MaTepUaJIOB, €ro OCHOBHBIE CTA/IMU, COCTAB IIPOJYKTOB IUPOJIU3A.

BocnnameHnenne TBEpABIX BEIIECTB W MaTEpPHAIOB, OCOOEHHOCTH MEXaHU3Ma
3QKUTAHUS M PACIPOCTPAHECHMS IUIAMEHH 110 MOBEPXHOCTH TBEPAOrO BEIIECTBA,
JOBWKYIIE CWIBI TpPOLECCa, JIMHENHAs CKOPOCTh pPAaCIpOCTPAHEHUs IUIAMEHHU.
WNHekc pacipoCTpaHEeHUs INIAMEHH 110 TOBEPXHOCTH TBEPABIX TOPIOYMX MAaTEPHATIOB
Y METOJBI €TO ONPEIEIICHHUS.

MexaHn3sM BBITOpaHHS TBEPABIX BelIeCTB. JIMHeWHas W MaccoBas CKOPOCTH
BBITOpaHUs. PacdueTHble M SKCIIEPUMEHTAIBHBIE METOJBl OIPEIACICHUS MaCcCOBOU
CKOPOCTH BBITOpPaHHs.

OcoOeHHOCTH TOpPEeHMsI METaJUIOB: JIETYy4M€ U HEJEeTy4YHe METaJulbl, BIIUSHUE
OKCHJIHBIX ITUIEHOK. J[pIMOOOpa3oBaHue U COCTaB AbIMa.

["openue nputeit. YcinoBus 00pa3oBaHus MBUICBO3AYIIHBIX TOpIOYNX cMecein. Oomue
MIPEJCTABJICHNS O TEOPUU PACIPOCTPAHEHHUS TUIAMEHU MO a3p030JisiM. MUHUMaIIbHAs
SHEPTHUs 3aKUTaHUS u TeMIeparypa CaMOBOCILIAMEHEHUS TIBUJIEH.
KoHueHTpanmoHHbIE IPEAEIIbl PAaCIPOCTPAHEHUS TIJITAMEHH 110 a3PO30JISIM.

Tnenue, ero mexanu3M. CKIIOHHOCTh K TJIEHUIO M TOKAPHASI OMACHOCTh Pa3IMYHbIX
MatepuanoB. CrnocoObl MpPeaOoTBpAllleHHs] BO3HUKHOBEHUS W Pa3BUTHUS IMPOLIECCOB
TJIEHUS.

Oco0eHHOCTH TOpeHUs TOJUMEpPHBIX MarepuanoB. [lokapHas  oOmacHOCTh
TEPMOIUIACTUYHBIX W TEPMOPEAKTUBHBIX TIOJMMEPHBIX MATEpUANIOB. BiusHue
COCTaBa TMOJMMEPHBIX MATEpUAIOB HAa JUHAMUKY pa3BUTUSI HUX TOPEHUS U
nopakaromue (HaKTopsbl.

JlaGopaTopHoe 3aHsiTHE.

['opeHue TBEPABIX TOPIOYUX MATEPUAIIOB.

CamocrosiTesibHas padoTa.



N3ydyenne (U3MKO-XMMHUECKUX OCHOB TepMmHuueckod nectpykuuu TI'M, kax
OCHOBHOM CTaJMM IIpOLIECCOB TropeHus. MexaHusMm, mNpoaykrel. (OCHOBHBIE
3aKOHOMEPHOCTH IIPOLECCOB TOPEHMS TBEPABIX OPraHMYECKUMX MAaTEepHUaloB.
OcobenHoctu ropeHus MeTamioB. OCOOEHHOCTH TOPEHUs! NbLICBUAHBIX BEIIECTB.
[Toka3aTenn IMOKApPHOM ONACHOCTH TBEPABIX BEIIECTB M MAaTEpUAIIOB, METOABI UX
OIIPEIECIICHMUS.

Pexomenayemas iureparypa:

OcHoBHas [1-3];

HormonauTenbHast [ 1-2].

Pa3nen 2. [Ipexkpaiuenue ropeHust

Tema 4. Orverymamniue BemecTBa: cOCTaB, 00J1aCTh NIPUMEHEHU A, MEXAHU3M
OTHeTyLIAIIEero AeiCTBUS TeOPHUs NMpPeKPalleHUsI TOPeHus

JlekuuuonHoe 3ansarue. TenoBas Teopus raimeHus miaMeHu. [IpenenpHbpie pexuMbl
HOPMAaJIbHOTO TOPEHHUS, METOAbI X OLIEHKHU JJISI PEAJIbHBIX MapOBO3AYIIHBIX CHCTEM.
CrnocoObl TymeHusi noxkapoB. Kiaccudukaius orHeTymamnmx BemecTB U CocoObl
TYIIEHUS IMOXKAPOB.

CBs13b CKOPOCTH PACIPOCTPAHEHHUS IUIAMEHU CO CKOPOCTBHIO XUMHUUYECKUX PEAKLIUN U
TerI000MeHOM BO ¢GpoHTe MmiaMeHu. [IpeaenbHbie mapamMeTpbl MPOLIECCOB TOPEHUS:
KOHIICHTPAI[MOHHBIE MPEIEIbl PACIPOCTPAHCHUS IIAMEHU, KPUTUYECKUE SHEPIUS U
TeMIIepaTypa 3aXKUraHus, JaBJICHUE, CKOPOCTh PACIIPOCTPAHEHHUS TJIAMEHH, TEIIOTa
U Temrmeparypa ropeHus. I[lpakThuueckoe NPUMEHEHHE TEOPUH MPEKpalleHUs
IJIAMEHU.

OO6nacTe TPUMEHEHHMS, JTOCTOMHCTBA, HEJOCTATKU. Heroproume raspl B KauyecTBE
orHerymamux BemectB O01acTh NPUMEHEHUS, JOCTOMHCTBA, HEJIOCTATKH.
["anorenyrineBoopobl Kak OTHeTymamue BemecTBa. (0nacTe NPUMEHEHUS,
JOCTOMHCTBA, HenocTarku. OrHeTylamue MOPOIIKOBBIE COCTaBbl, MEXaHWU3M
JEUCTBUS, OKCIUTyaTallMOHHBIE CBOWCTBA M METOJAbl HMX KOHTpoJsisa. (O0nacTh
NpPUMEHEHUs, JOCTOMHCTBA, Heaoctatku. Ilytu moBbimeHus 3(Q¢eKTUBHOCTU
OCHOBHBIX  OTHeTymamux BemecTB. (OCHOBHBICE TUIBI  KOMOWHHUPOBAHHBIX
OTHETYLIALIUX COCTaBOB.

VYcnoBusi, HEOOXOAMMBIE ISl TIPEKpAIeHHs] TopeHus. BiausHue pexuma ropeHus: u
arperaTHOr0 COCTOSIHMSI TIOKapHOM Harpy3Kd Ha CIOCOOBI TYIIEHUS TMOXKapa.
[Tonsitue "orumerymammue BemectBa' W uX BuAbl. OrHeTylammue BENIECTBA, HX
CBOMCTBa, 00JIaCTh TPUMEHEHUS, IKCILTyaTallmOHHbIe 0coOeHHOoCTH. Kitaccudukanus
OTHETYIIAIMX BEHIECTB MO MEXaHU3My JIEUCTBUS Ha MPOILECC TOPCHHUS.
[ToBepxHOCTHOE U OOBEMHOE TYIIICHHUE.

Bona kak ornerymaiiee BenectBo. OCHOBHbBIE (PU3NKO-XMMUYECKUE CBOMCTBA BO/IBI.
MexaHu3M racsiiero AeMcTBUs BOABI B 3aBUCMMOCTHU OT CIIOCO0a €€ Moaauu, peKuma
TOPEHUs, NTOKAPHOM HATPY3KU U €€ BUJA. T€OpEeTUUECKUN U MPAKTUUYECKUNA Pacxoj
BO/JIbI Ha TYILICHHE.

[lensr kak ornerymamue BemecTBa. OCHOBHBIE CBOMCTBA MeH. CrocoObl MOTyYeHus
nenbl. O0acTh MPUMEHEHUsI TICHBI IS 11eTiel moxapoTymienus. [lenooOpa3oBaTenu,
MPUMEHSIEMBIE B MTOXKAPHOM JI€JI€, UX OCHOBHBIE HKCILTyaTallHOHHBIE CBOICTRA.
Heroproune rassl (¢aerMatu3aTopsl), UX OCHOBHBIC (PU3HUKO - XUMUYECKHUE CBOMCTRA.
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MexaHu3M racsimiero AEHCTBUS HErOPIOYMX Ta30B, OTHETYIIANIME KOHUEHTpPALUH.
DKCIUTyaTalluOHHbIE O0COOEHHOCTH. TOKCHMYHOCTh U KOPPO3UMOHHBIE CBOWCTBA.
O06u1acT MpUMEHEHUSI.

["anorenoyrneBogopoabl (XJIAJOHBI) U MX MPUMEHEHHE B KAaueCTBE HHTHOUTOPOB
ropeHusi. OCHOBHbIE (PUBMKO-XMMUYECKHE, TOKCHMYECKHE M OKCIUTyaTallhOHHBIC
CBOMCTBa XJIaJJOHOB. MexaH3M MHTHOMPYIOLIEro JACHCTBUS XJIAJJOHOB HA MPOIIECCHI
ropeHusi. OCHOBHbIE MPEJICTABUTENM OTHETYIIAUX XJIAJJOHOB M 00JacThb HX
MIPUMEHECHUS.

Orserymamye MNOpPOIIKOBBIE COCTaBbl, MEXaHHW3M OTHETYIIAIIEro JEHCTBUS.
DU3NKO-XUMUYECKUE U IKCILTyaTallMOHHBIE CBOMCTBA MOPOLIKOB, X OCOOEHHOCTH.
OCHOBHBIE MPEACTABUTENHN MOPOIIKOBBIX COCTABOB U OOJACTh MX MPUMEHEHUS IS
TYLIECHHSI I0KAPOB.

[Tytu noBbimeHUs 3PPEKTUBHOCTH OTHETYIIAIINX BEIIECTB U COCTABOB.
KoMOuHupoBaHHbBIE OTHETYIIAIIME COCTaBbl M MEXaHM3M UX neicTBus. BopgHo-
ra3oBble W BOJIHO-XJIQJOHOBBIE IEHBI. TyIlIeHHE TMOXKapoB BOJOM C Jg00aBKaMu
cMauyuBaTenel u 3aryctureneil. IIpruMeHeHHe cMeceil XJaJOHOB C HETOPIOYUMH
ra3amu, eHbl C MOPOIIKAMHU U TOHKO PACTIBUICHHOW BOJION.

Pacuer wmuHuUManpHON drerMaTU3UpyIOmed KOHIIEHTpanuu (iermMaTu3aropa,
MUHHAMAJIBHOTO  B3PBIBOOIIACHOTO  COJEPKAHMSI  KHUCIOPOJA,  KPHUTHYECKOIO
OTHEracsuiero JUaMeTpa.

IIpakTH4yeckoe 3aHsTHE.

diermaTu3anus 1 THTUOMPOBaHUE.

JlaGopaTopHbie padoThI.

HccenmenoBanre CBOMCTB OrHETYIIAIINX TIEH.

OnpeneneHne oNTUMAIBHON U KPUTHUECKON MHTEHCUBHOCTH MOAAYM OTHETYIIAIINX
BEILECTB.

CamocrosiTeibHas padora

[IpakTueckoe TmpuUMeHeHHEe Teopuu rameHus. OraenperpajauTenb, QU3NKO-
XUMHUYECKHIE OCHOBBI €r0 JIEHCTBHSI.

Pexomenayemas aureparypa:

OcnosHas [1-3];

JomonuurensHas [1-2].

Pa3nen 3. Knaccudukamusi moxkapon

Tema 5. Knaccupurkauus peajibHbIX 0KapoB. [MHAMUKA T0KAPOB
Jlekunonnoe 3ansitue. OCHOBHBIE MapaMeTpbl noxkapa. Kinaccudukanus nmoxapos.
OcoOEHHOCTH pa3BUTHUSL MOXKAPOB: TMOXAapbl Ta30BbIX U HEPTAHBIX (POHTAHOB;
noxapsl pezepyapos ¢ JIBX u 7K.

OcoOeHHOCTM pPa3BUTHUSI M TYHIEHUS BHYTPEHHHX [OXKAPOB, PEryJIUPYEMBbIX
BeHTWIIMEeH. (OCOOEHHOCTH pa3BUTHS W TYHIEHUS BHYTPEHHUX I0KapoB,
PETYIUPYEMBIX TTOKAPHOM HATPY3KOMU.

IIpakTHyeckoe 3aHsATHE.

3ammra KypcoBOro npoeKTa

CamocrosiTeibHas padora
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N3y4yeHune BIusSHUS TOKApPHON HATPY3KH B BEHTWISIINE. OCOOEHHOCTH MOXKapOB B
MOMEIIEHUSIX C 3aKPBITHIMU ITPOEMaMHU.

Pexomenayemas iureparypa:

OcHoBHas [1-2];

JloronuurenbHas [1-2].

5. MeTOIlI/I‘IeCKI/Ie PEKOMEHIAIUMA 110 OPTraHU3allui U3YICHHUSA
AUCHUITIINHBI «PU3UKO-XUMHYECKHE OCHOBBI PAa3BUTUA U TYHICHUSA MMOKaAPOB»

Y4eOHBIM MIJIAHOM MPEAYCMOTPEHBI CIACAYIOINE BUIBI 3aHITHIA:

Jlexyuu, KOTOpBIC SIBISIFOTCS OJHUM U3 BRKHEHIINX BUIOB YUCOHBIX 3aHATUNA H
COCTAaBJISIIOT OCHOBY T€OPETHUECKOM MOATOTOBKU oOydarommxcs. L{enn nekinoHHbIX
3aHSITUM:

- 1aTh CUCTEMATU3UPOBAHHBIC HAYUYHbIC 3HAHUS IO JUCIUIUIMHE, aKIEHTUPO-
BaB BHUMaHUE Ha HAauOOJIee CIOKHBIX BOMPOCAX NUCIUILINHBI;

- CTUMYJUPOBaTh aKTUBHYIO TMO3HABATEIBHYIO NEATCILHOCTh O0yJaronuxcs,
CrocoOCTBOBATh POPMHUPOBAHUIO UX TBOPUYECKOTO MBIIILICHHUS.

Jlabopamopuvie u npakmuyeckue 3anamus. 1lenn mabopaTopHbIX U IpaKTUYe-

CKUX 3aHSITHM:

- YIIyOUTh M 3aKPEINUTh 3HaHMS, TTOJTYUYEeHHBIC Ha JICKIIUIX U B IIPOIECCE camo-
CTOSITEILHOM PabOTHI 00yUaIOIMMXCs ¢ Y4eOHON M HAYIHOM JIUTEPaTyPOH.

- TJIAaBHBIM COJIEpKaHUEM ATOTO BUJIA 3aHIATHH sIBIsSETCS padoTa Kaxaoro ooy-
YaIOIIETroCs IO OBJIAJACHUIO MPAKTUYECKUMHU YMEHUSMU W HaBbIKaMU Tpodeccuo-
HaJILHOU JeATCIbHOCTH

Koncynomayus. SABnsercs omHod u3 (popm pykoBOACTBa yueOHOM paboToi

OoOy4JaronMXcs B OKa3aHUsS UM TMOMOIIM B CaMOCTOSITEIbHOM M3YYEHUH MaTepuasa
JUCITUTUTUHBI.
CamocmoamenvHas paboma obyuarowuxca. HanpasieHa Ha yriiyOJieHHE U 3a-

KpeIJICHUE 3HaHUH, TTOJyYeHHBIX Ha JISKIHIX U JPYTUX 3aHATUSX, BIPAOOTKY HABBI-
KOB CaMOCTOSTEJIbHOTO aKTUBHOT'O MTPUOOPETEHUS HOBBIX, IOMOJHUTEIBHBIX 3HAHUM,
MOATOTOBKY K MPEACTOSIIIMM y4€OHBIM 3aHATHUSIM U MTPOMEKYTOUHOMY KOHTPOJIIO.
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6. OneHOYHBIE CpPe/ICTBA /sl IPOBe/IEHUs] NMPOMEKYTOUYHOM aTTecTauuii
o0yyaromuxcs Mo JUCHUIVINHE «DU3MKO-XUMHYeCKHe OCHOBBI PAa3BUTHS U
TYLLIEHUS M0KAPOB»

OHCHO‘IHLIG CpCACTBa NUCIHUIIJINHBI «DU3HKO-XUMHUYECKHE OCHOBBI Pa3BUTHUA U
TYHICHUSA I10KapOB» BKIIOYACT B cebs CJICAYIOIuneC pa3aciibl:

1. TunoBble KOHTPOJIbHBIE BOMPOCHI MJisi OLUEHKH 3HAHWUW, YMEHUMH, HAaBBIKOB,
XapakTepu3ywmux (HOpMUPOBAHHE KOMIIETEHIIMM B IpOIlECCE OCBOCHUS
JTVCHUTINHBI.

2. MeTomuka OIICHWBAHHS IEPCOHAIBHBIX  0Opa30BaTEIBHBIX  JOCTHIKCHHM
O0yJaroITIXCsl.

6.1 TunoBble KOHTPOJILHbIE BONPOCHI /1JIsl OLleHKH 3HAHUI, yMeHUii U
HABBIKOB XapakTepu3yromux GopMHUpoOBaHHe KOMIIETEHIUI B IIponecce
OCBOCHUS JUCHUIITTMHBI

IIpumepHBIN epeYeHb BONPOCOB, BBIHOCUMBIX HA IK3aMEH

1. Pacnpenenenue t°B ropsAninx KUAKOCTX.

2. 'eomeTpuueckue pa3mepsl miaMeHH, (PaKkTopbl BIUSIONINE HA HUX.

3. KakoBa t°rioBepXHOCTH JKUKOCTH MPH YCTAHOBUBILIEMCS €€ TOPEHUU?

4. Metonpl ~ ompeeNieHUuss — KOHLIEHTpallMM  HEHAachIIIEeHHOro  mapa B
IIPOU3BOJICTBEHHBIX TOMEIICHHSX U OLIEHKA UX OMAaCHOCTH.

5. Kak u3mMmeHsiercss TeMrneparypa BCHBIIIKKA FOPIOYMX PACTBOPOB MPU U3MEHEHHUH
KOHLIEHTPALUX TOPIOYETO KOMIIOHEHTA?

6. MeTtonel ompenereHuss KOHIIGHTpAIMM HACHIIIEHHOTO Mapa B amnmaparax |
pe3epByapax, U OLIEHKa UX ONACHOCTH.

7. JIuneliHas CKOPOCTh BBITOPAHUS U CKOPOCTh pacnpocTpaHeHus miameHu mo 1K
—3TO OJIHO U TO € MOHITHE WIIA HET?

8. CBs13b Mex1y TeMIepaTypHbIMUA KOHIICHTPAIIMOHHBIMU Tipeenamu PI1?

9. [To xakomy mapameTpy Kinaccudumupyrores xxuakocty Ha JIBXK u K?

10. Pacnionoxxure B MopsJIKe BO3pACTaHUsI TEMIIEpaTypHbIE MMapamMeTphbl MOKapHOH
onacHocTH; t° ropenus, t° Beobimku, t° kunenus, BTIIP, t° camoBocmiameHenus,
HTIIP, t° BocriiaMeHeHuUs.

11. Temneparypusie penensl P11, ux mpaktuyeckoe 3HaYeHUE.

12. TlpuuuHbl 06pa30BaHUsI TOMOTEPMAIBHOTO CIIOSI B TOPSIIINX KUIKOCTSIX.

13. Yro sBasiercs auxyuieit cusoii mpouecca PIT mo IK?

14. Bckunanue, NPUYUHBI, YCIOBUS, MEPBI MPODUITAKTUKH.

15. Kak wu3Mmensiercs 1° BCHOBIIKK KUJKOCTEH B TOMOJOTHYECKOM  PSIy
MPEICIIbHBIX YIJIEBOIOPOI0B?

16. BeiOpoc HepTEnpoayKTOB U3 pEe3epBYapoB, MPHUYUHBI, YCJIOBHUS, MEpPbI
NPOPHUIAKTHKY.

17. Tlpuuuner PII mo mMOBEpXHOCTH JKUIKOCTEH, OT KakuX (HaKTOPOB 3aBUCUT
ckopocTth PII.
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18. OcHOBHBIE OCOOEHHOCTH TOPEHUS METAILIOB.

19. OcHOBHBIE XapaKTEPUCTUKH BO3HUKHOBEHUS, PACHPOCTpaHEHHUE IJIAMEHU U
TOPEHHUS TBEPABIX OPTraHUYECKUX BEILIECTB.

20. Unnekc pacripocTpaHeHus IJIaMeHH 1o noBepxHoctu TT'M.

21. OcHOBHBIE MaKpOCTaIUU MPOILIECCOB TEPMUUECKOTO PA3I0KEHUS TPEBECUHBI.
22. [lokazatenu TOKCHYHOCTH TMPOAYKTOB TopeHus TI'M, mpakTtudeckoe
MIPUMEHEHHUE.

23. Tnenwue, ero ocobenHoctu. Temmeparypa TiaeHHs, TPAKTUIECKOE TPUMEHEHHE.
24. TlpuBeneHHast MaccoBasi CKOPOCTh BBITOPAHUS, MPAKTUIECKOE TPUMEHEHHUE.

25. OcoO6EeHHOCTH TOPEHUS TTBUICBHUIHBIX BEIIIECTB.

26. Anroputwm npoueccoB ropenus TI'M.

27. Cxema pacnpocTpaHeHHs miaMeHu 1o nmoBepxHoctu TT'M.

28. Ilokazatenp roproyectu TI'M, npakTuyeckoe NpuMeHEHHE.

29. CocTaB MpOAYKTOB TEPMUUYECKOTO pazioxkeHuss TI'M.

30. KakuMu mokazareisiMu  XapakTepU3yeTcsl MOXapHas OMacHOCTh TOPIOYHUX
NbUICH, JaiiTe UX OMpeeIeHIE U YKAKUTE 00JIacTh MPAKTUYECKOTO MPUMEH CHHUSI.
31. [TpuunHBI XUMHUYECKOTO Hemoxora mpu ropernn TI'M.

32. HKIIP nwuieit, 001acTh IPUMEHEHUS, 3aBUCUMOCTD OT Pa3JIMUHbIX YCIOBHM.
33. OCHOBHBIE 3aKOHOMEPHOCTH TEPMUYECKOM JECTPYKLMH OpPraHUYECKUX
BEILIECTB.

34. Kak moapa3iemnsioTcsi TOPIOYMe BEIIECTBA IO arperaTHOMY COCTOSIHHIO TPH
ONPEIECIICHUH MOKAa3aTeNer N0KapHOU OITAaCHOCTH?

35.Yto Ha3pIBaeTCs TEMIEPAaTypOll BCIBIINIKH, /s KAaKUX BEIIECTB OHA
OIpEEINSIETCs, €€ MPAKTUYECKOe MPUMEHEHHE, 0€30acHbIE TEMITEpaTyphbl HarpeBa
[7K o remniepaType BCUBIIIKA?

36. Uto Takoe TemmepaTypa CaMOBOCIJIAMEHEHHMS, JUISI KaKWX BEIIECTB OHa
OTIpE/IENISAETCs], €€ MPAaKTHUECKOe MPUMEHEHNE, Oe30MacHbIe TeMIepaTyphl HarpeBa
HEU30JUPOBAHHBIX OBEPXHOCTEN o TeMIIepaType
CaMOBOCILJIAMEHEHUS?

37. Yrto Takoe 001acTh BOCIUIAMEHEHHMSI, €€ MMPAKTUUECKOE TPUMEHEHHUE, IS KaKUX
BELIECTB OIpeNesieTcs, B3pbIBOOE30MacHbIe KOHIIEHTpauu ra3oB 1 mapoB 1K ¢
CMECSX C BO3AYyXOM?

38. Uto Takoe TemmepaTypHbI€ Mpeaesbl pacpOCTpaHeHUs TUIAMEHHU, I KaKuX
BEILECTB ONpeNENsAtoTCs, Oe30macHble Temneparypsl Harpesa [ K?

39. Uro Takoe TemmepaTypa TJEHHUS, AJII KAaKUX BEIIECTB OIMpEACNseTCs, ee
MPaKTUYECKOE MPUMEHEHHE, Oe30IacHble TeMIlepaTypbl HarpeBa BEIIECTB 10
TEMIIEPATYpPE TIEHUA?

40. YUto Takoe YCJIOBHSA TEIUIOBOIO CaMOBO3TOpaHUs, JJIsi KaKuX BEIIECTB
OTpeeNsIeTCs, €€ MPaKTUYECKOe MPUMEHEeHHe, 0e30MacHbIe TEMIIEpaTyphbl HarpeBa
BEILECTB K MAaTEPUAJIOB 10 TEMIIEPATYPE CAMOBO3TOpaHus?

41.Yto Takoe MUHUMAaJbHAasi DSHEPrus 3aKUTaHus, JJIsI KaKUX BEIIECTB
OTIpENIETISETCs, €€ MPAKTUUECKOe MPUMEHEHNE, 0€301aCHbIe HCTOUHUKU 3aKUTaHHs]
M0 3HAYECHUIO UX PHEPTUU?

42.Yt0 Takoe KpUTHYECKHM TacsAluil auaMerp, [JIsi KakKhuX BEIIECTB
OIPEENSIETCS, €r0 NPAKTUYECKOE PUMEHEHHE?
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43.Yto Takoe TpyIIa TOPIOYECTH, ISl KAKUX BEIISCTB OIPEACICTCS, €€
MPaKTUYECKOE TPUMEHEHUE?

44.Yrto Takoe Temreparypa BOCIUIAMEHEHHUS, JJII KaKUX BEIIECTB OMpeJeiseTcs,
ee MPaKTUIYEeCKoe MpUMEHEeHHe?

45.Yt0 Takoe  HWKHUW M  BEpXHUM  KOHIICHTPALIMOHHBIE  MPEIEIIb
pacnpocTpaHeHus MJIaMEeHH, JJIsl KAKKX BEIECTB OMPEACIIIIOTCS, X MPAKTHUYECKOe
MpUMEHEHUE?

46. CriocoOOHOCTh B3pBHIBAaThCSI W TOPETh MPU B3aMMOJACWUCTBUU C BOJOH,
KHCJIOPOJOM BO3JyXa M JPYTMMHU BEIIECTBAMHU KakK IOKa3aTellb MOKapHOU
OMAaCHOCTH, JJI1 KaKUX BEILECTB ONPEIEACTCS, MPAKTUIECKOE TPUMEHEHUE 3TOTO
nokasaresis?

47.Yto Takoe HOpMalibHasi CKOPOCTb PACIpOCTpPaHEHHUs IUIAMEHH, IJI1 KaKHhX
BEILIECTB ONPENIEIIACTCS, €€ MPAKTUUECKOE MPUMEHEHUE?

48. Yto Takoe CKOpPOCTb BBITOpPaHHS, JUIsl KAKUX BEIIECTB OINpEHCIsIeTCs, €€
MPaKTUYECKOE TPUMEHEHHUE?

49. OcHOBHBIE CTIOCOOBI TYIICHUSI TIOKAPOB.

50. Knaccudukarusi orHeTymamux BeecTB U COCOObI TYIICHUS TOXKAPOB.

51. Ornerymaniasi 3¢(HEeKTUBHOCTH OTHETYIIAIUX BEIIECTB M METOJIbI UX OIICHKHU.
52. IlpakTyeckoe MpUMEHEHHE Teopuu TramieHus. OrHenperpaauteb, GU3NKO-
XUMHUYECKUE OCHOBBI €0 JICHCTBUS.

53. Boga kak orHerymamee BemiecTBO. O01acTh NMPUMEHEHHUS, JOCTOMHCTBA,
HEJIOCTaTKH.

54. Tlenbl B Ka4ecTBE OTHETYIIAMIECTO BemiecTBA. DUBHKO-XUMHUYECKHE OCHOBBI
MOJTYYEHUSI.

O06nacTh IPUMEHEHUS, JOCTOUHCTBA, HEJJOCTATKH.

55. Heroprouune ra3bl B KayecTBE OTHETyIIaux BemiecTB O0IacTh MPUMEHEHHS,
JIOCTOMHCTBA, HEJTOCTATKHU.

56. 'anorenyriieBo10poABl Kak OrHeTyImamme BemiectBa. O0iacTh TPUMEHEHHS,
JIOCTOMHCTBA, HEJIOCTATKHU.

57. Or"erymaniue MOPOIIIKOBBIE COCTaBBbl, MEXaHU3M NENCTBUA,
IKCIUTyaTallMOHHBIE CBOMCTBA M METOJBI WX KOHTpoJs. O0nacTb MpUMEHEHWUS,
JIOCTOMHCTBA, HEJIOCTATKHU.

58. Ilytu noBbitieHus1 3 HEKTUBHOCTH OCHOBHBIX OTHETYIIAIINX BEIIECTB.

59. OcHoOBHBIC THITHI KOMOMHUPOBAHHBIX OTHETYIIAITUX COCTABOB.

60. Ha kakue Tpynmel MOAPA3ACISIFOTCS OTHETYIIAIME BEIIECTBA IO CBOHUM
(yHKUIHOHAJIBHBIM CBOMCTBaM?

61. HazoBuTe OCHOBHBIE TpeOOBaHUS, TPEABABIICMbIE K OTHETYIIAIIAM
BelecTBam?

62. KakoBbl TIpeuMyIleCTBa U HEIOCTATKH BOJbI KaK OTHETYIIAIIETO CpeacTBa?
Coueranne Kakux  (UBUKO-XUMHUYECKMX CBOWCTB  BOABI  OOECIEYMBAET
MpeKpalieHne rOpeHust Ha rnoxape?

63. B kakux cimydasx HCHOJB3YeTCs M0/ada BOJBI CIUIONIHBIMUA CTPYSMU B 30HY
TOpPEHUs, a B KAKUX — ITyTEM €€ PaCTbIICHUS?

64. Kak BiausieT Ha pacxoJ1 BOJbI U BpeMs TYIICHUs noxkapa BBeneHue [1AB?

65. B kakux ciydasx HeJb3sl IPUMEHSTh BOIY U BOJIOIICHHBIE CpeicTBa?

14



66. HazoBuTe OCHOBHBIE OTHETACAIINE CBOMCTBA MPOTHUBOMOKAPHBIX TICH.

67.0T 4yero 3aBUCHUT YCTOMYMBOCTb TI€Hbl, HAHECEHHOW Ha TOPSUIYIO
MTOBEPXHOCTH?

68. Uro moHMMAIOT MOJ| KPUTUYECKOW HMHTEHCUBHOCTBIO MOJAYM TEHbI B OYar
noxapa?

69. Ha uyem ocHOBaHO orHeracsiiee JCHCTBUE HMHEPTHBIX Ta3000pa3HbIX
pazbaButenei?

70. JIns mo>kapoB, KaKMX KJIacCOB HE PEKOMEHIYETCS NMPUMEHSITh B KadeCTBE
pa30aBuTeN PEaKIIMOHHON cMecH AUOKCH yriepoaa?

71. B kakoil mociaen0BaTeIbHOCTH PACIIONIAraloTCs rajloreHbl, BXOIAIINE B COCTAB
XJIaJIOHOB, TIO0 CBOEH orHeracsiieit 23QpheKTHBHOCTH?

72. KakoBO BO3/CHCTBHE XJIaIOHOB Ha XMMHUYECKYIO PEaKIMIO TOPEHUS MPHU UX
BBEJICHUU B oYar noxkapa?

73. Yto Takoe 030HOpa3pylIaoUi MOTEHIUANT XJ1a10Ha?

74. Kakue MuHepajbHbIE COJM COCTABIISIOT OCHOBY MOPOLIKOBBIX OTHETYIIAIIUX
COCTaBOB?

75.YT0 MOHUMAIOT TIOJI TE€TEPOTeHHBIM HWHTHOMPOBAHUEM PEAKIMU TOPECHUS
nopornikamu? Kakosa ero a¢hpexTuBHOCTB?

76. Kak CHU3UTD CJIEKMBAEMOCTbH ITOPOIIKOB U CKIIOHHOCTh UX K KOMKOBaHUIO?
77.KakoBbl TJaBHbIE HEJOCTATKM M ONACHOCTh IPUMEHEHHUS a’pO30JIbHOTO
MOKapOTYLIEHHUS?

78. B yem cyTh cuHepreTudeckoro 3(dQexra orHeTymmamero AEHCTBUS BELIECTB
KOMOMHUpPOBaHHOTO niericTBUsA? [IpuBeanTe npuMepsl TAKMX KOMITO3HULIMM.

79. Ha xakue OCHOBHBIE TIEPHO/IBI MOYKHO Pa3IeIuTh BHYTPCHHUH MOXKap?

80. Uro Takoe oOBbeMHas BCITBITITKA?

81. KakoBa ponp MOTOJKAa B TMOMEIICHWH TMPH PACIPOCTPAHEHHH BHYTPEHHETO
noxapa?

82. KakuM 3aKOHOM amMpOKCUMHUPYETCS CKOPOCTb pa3BUTHS OOJBIIMHCTBA
M0KapoB BO BpEMEHU?

83. Kakass MUHMMaJIbHASI TUIOTHOCTH TETUIOBOTO MOTOKA HA YPOBHE M0JIa TPUBOIUT
K IIOJJHOMY OXBaTy MOMEIIECHHUS [NIAMEHEM?

84. HazoBute (GaxTopbl, BEAYIIUE K TOJHOMY OXBaTy TUIAMEHEM MOMEIIECHUS?

85. B kakoM cnydae paHbllle HACTYNHUT OOBEMHAs BCIBIIIIKA B TOMEIIECHUU: B
cllydae KUPIUYHBIX CT€H WM NpPHU HUX OOJMIIOBKE APEBECHO-BOJOKHUCTHIMHU
rmutamu? [louemy?

86. Kakoil BHYTpEHHMI TMIOXap CUATACTCS OO0JIEE OIMACHBIM: PETYIHPYEMBIH
MO’KapHOM HArpy3KOM WIIM PETyJIMPYEMBI BEHTHUIISIUEH?

87. B 4em ONacHOCTh BBICOKOW TeMIEpaTypbl B MOMEMICHUH U (HaKTHUYECKOM
MpEeKpalleHNH MJIAMEHHOTO TOPEHUs U3-3a HEA0CTaTKa COAEpKaHusl Kuciaopoa?
88. Kakum o00pa3oM MOXXHO peryJupoBaTh TMOJIOKEHUE TUIOCKOCTH PaBHBIX
JTABJIEHUH B IIOMEICHUN?

89. KakoBa pauHaMWKa JBIKEHUS JIbIMa B MHOTOJTQXHOM 3JaHUHU, €CIH
TeMIlepaTypa B [IOMEUIEHMM HI)XKE, 4YEeM BHE €ro 3a CYeT CHCTEM
KOHJAUIIMOHUPOBAHUS?
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90. HazoBuTe OCHOBHBIC MYTH PACIIPOCTPAHEHUS MOXKapa 3a MPEACIIbl TOMEIICHHUS

1 00OCHYHTE HX.

91. Kakue ¢GakTopbl OKpPYXKAIOIICH CPEeIbl BIUSAIOT HA CKOPOCTh PACTIPOCTPAHCHHS
TUTAMEHU TI0 TBEPABIM U JKUJKAM TOPIOYHM BEIECTBAM?
92.B 4yem cytb 3ddexkra MapaHroHu, W Kakyl pojb OH UIpaeT MpH
pacipoCcTpaHeHUH TIIAMEHH TI0 TTIOBEPXHOCTH JKUIKOCTH?
93. Kak 3aBHCHUT CKOPOCTh PaclpOCTPaHEHUS TUIAMEHH 10 TIOBEPXHOCTH TBEPJIOTO
TOpIOYEro MaTrepHualia OT €ro IpOCTPaHCTBEHHOM OPUEHTAINH U TToUeMy?

94. Yto moOHUMAIOT MO TEPMUIECKOIN TOJIUHON TBEPAOTO TOPIOYETO MaTepuaia?
Kakotii oOpaser; cuutaeTcsi TepMUIECKH TOHKUM?

6.2.MeToanKAa OLIECHUBAHUSA MEPCOHAIBHBIX 00pa30BaTeIbHBIX
AOCTHKEHHMI 00y4AKOIIHXCS

HpOMG)KYTO‘-IHaH arrecranusia: 5K3aMCH

IlOCTI/lFHyTble Pe3yJIbTaThbl
OCBOCHHA TUCHUINIJINHBI

Kpurepuu ouennBanus

IIIxana oneHus.

OOGyuaromuiics uMeeT
CYIICCTBCHHBIC poOeITBI B
3HAHUSX  OCHOBHOTO  Yy4eOHOIo

MaTepuaga MO JAUCLHUIUIMHE;, He
croco0eH apryMEeHTUPOBAaHHO U
HOCJIEeIOBaTEeIbHO €ro  M3JIarathb,
JOIyCKaeT rpyOble OmMOKM B
OTBETaX, HEMPABWIIBHO OTBEYAET Ha
3aJjaBacMble BOIIPOCHI WIn
3aTPYyJHSAETCS C OTBETOM.

— HE pacKpbITO OCHOBHOE

COJICpKAHHE y4eOHOTO
MaTepuaa;
— O0OHapy»KeHO HEe3HaHHue

WJIM HEMMOHHUMaHHEe OOJIbIIEH
WJIM HanOoJiee Ba)KHOM 4acTH
y4eOHOro MaTepuana;

— JIONYyIIEHBl OIIMOKKH B
onpeeJICHUH TOHATUH, TIPH
HCIIOJIb30BAaHUH
TEPMUHOJIOTUH, KOTOpPHIE HE
HCTIPABJICHBI rocie
HECKOJIBKHX HaBOISIINX
BOITPOCOB.

Oyenka «2»
HEY/IOBJIETBOPUTETHEHO

OOGyuaromuiics [MOKAa3bIBaET
3HaHHE OCHOBHOTO Marepuajia B
o0neme, HEOOXOIMMOM JUTSI
MPEACTOSIIEeH TPOoQPecCHOHATBLHOM
NESITENBbHOCTH; TIPpU OTBETE Ha
BOIIPOCHI owmrera u
JIOTIOTHUTENILHBIC ~ BOMPOCHI  HE
JOTYCKaeT TpyObIX OIIUOOK, HO
UCTIBITHIBAET  3aTPYJHCHHUS B
MOCJIC/IOBATEIILHOCTH ux
U3JIOKCHUS, HE B TIIOJIHOH Mepe
JIEMOHCTPUPYET CIIOCOOHOCTH
NPUMCHSITh TEOPETUUCCKUE 3HAHUS
TUTS aHaJIM3a NPAKTHYECKUX
CUTyaLUH.

- HETIOJTHO
HEMOCIIEI0BATEILHO
PacKpBITO CoJIepIKaHHE
MaTepuaia, HO IIOKa3aHO
o0I1iee MOHUMaHUE BOMpPOCa
u POJIEMOHCTPUPOBAHBI
YMEHHS, JTOCTaTOYHBIC JIS
JaJIbHENIIET O YCBOCHUS
MaTepuana;

—  YCBOCHBI OCHOBHBIE
KaTeropuu 1o
paccMaTpuBaeMOMYy u
JIOTIOTHUTEIbHBIM
BOIIpOCaM;

— UMEJUCH 3aTPYAHCHUS WU
JIONYILIEHbI OILIMOKHA B

500041

Oyenka «3»
Y 10OBIIETBOPUTEITBHO
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IIOCTI/II‘HyTbIe pe3yJIbTaThbI
O0CBOCHMA NUCHHUIIIMHBI

Kpurtepuu ouenuBanus

ITkana oueHUB.

ONPEACIICHUY MTOHITUH,

dbopMynUpOBKax  3aKOHOB,
UCIIPABJICHHbBIE nocine
HECKOJIBKUX HABOJISIIAX
BOIIPOCOB.
OO6yuatommiics MOKa3bIBaET | - MPOJEMOHCTPUPOBAHO
IOJIHOE 3HAHHWE MPOrPAMMHOTO | yMEHUE aHaJM3UPOBATH
MaTepuana, OCHOBHOM U | MaTepuall, OJHAKO HE BCE
JOTIOTHUTENIbHOMN JUTEPATyphl; | BBIBOABI HOCST
JaeT  TIOJIHBIE OTBETHI Ha | apryMEHTUPOBAaHHBIN U

TEOPETUYECKUE BOINPOCHI OUjeTa u
JIOTIOJTHUTEIbHBIE BOIIPOCHI,
JIOITycKasi HEKOTOPble HETOYHOCTH;
IPaBUIbHO MPUMEHSIET
TEOPETUYECKUE  TOJIOKEHHUS K
OLIEHKE TPAKTUYECKHX CUTYyalUi;
JIEMOHCTPUPYET XOPOILIUN YpOBEHb
OCBOEHMSI MaTepHaja U B LIEJIOM.

JIOKa3aTeJIbHBIM XapakTep;
— B W3JI0KECHUM JONYIICHbI

HeOonple TpoOenbl, He
WCKa3WBIIUE  COACpIKAHHE
OTBETAQ;

JOMYIIEHbl OJWH — JiBa
HeJoveTa TpPU  OCBEUICHUU
OCHOBHOTO COJIepIKaHUS
OTBETa, WCIPABIICHHBIE 10

3aMeuaHHIO MPEero1aBaTers;
JOMYIIEHBl ~ OIMOKa  WIH
0osee IBYX HEIOYETOB MpHU
OCBEILCHUH

BTOPOCTETIEHHBIX BOIPOCOB,

Oyenka «4» Xopoiio

KOTOpBbIE JIETKO
HCIIPABJISIOTCS o
3aMEUYaHUIO MTPENo1aBaTesl.

O6yyatouuiics MTOKAa3bIBAET | — IIOJIHO PacKpBITO

BCECTOPOHHHUE U TIyOOKHE 3HaHUS | COIEpIKaHUE MaTepHaa,

IPOrpaMMHOI0 MaTepuania, 3HaHue | — MaTepuan U3JI0KEH

OCHOBHOM W  JIONOJHUTEIBHOU
JTUTEpaTyphl; TOCIEI0BATEILHO |
YEeTKO OTBE€YAaeT Ha  BOIPOCHI
ounera u JIOTIOJIHUTEIIbHBIS
BOIIPOCHI; YBEPEHHO
OpPUCHTHpPYETCS B  MPOOJIEMHBIX
CUTYaIIUSX; J€MOHCTPUPYET
CIIOCOOHOCTH OPUMEHSITh
TEOPETHUYECKHUE 3HAHUSA JUIST
aHalau3a MPAKTUUECKUX CHUTYallHi,
JenaTh ~ NpaBUJIbHBIE  BBIBOJBI,
MIPOSIBIISIET TBOPYECKHE
CIIOCOOHOCTH B IMOHUMAaHUH,
M3J0KEHUH W MCIIOJb30BaHUH

NPOrpaMMHOI0 MaTepHana;

IPaMOTHO, B OINPEACIECHHON
JIOTUYECKOU

MOCIIE/IOBATEILHOCTH;
— MIPOJIEMOHCTPUPOBAHO
CUCTEMHOE U  TIyOOKOe
3HAHHE MPOrPaMMHOTO
MaTepuana;

—  TOYHO  HCIIOJB3YETCS
TEPMHUHOJIOTHUS;

— MOKA3aHO yYMCHHE
WJUTIOCTPUPOBATH

TCOPCTHICCKUE TIOJIOKCHUA
KOHKPCTHBIMH  IIPpUMCpPaAMU,

IIPUMEHATb HUX B HOBOWU
CUTYyaL1
— IIPOJIEMOHCTPUPOBAHO

Oyenka «5» OTINYHO
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JlocTUrHyTBIE pe3yJibTaThl IIkasa oueHus.
Kpurepun onennBanus
OCBOCHMS AU CHHUILINHBI

YCBOCHHME DPAHEE H3YUECHHBIX
COITYTCTBYIOIIMX BOMPOCOB,
c(hOpMUPOBAHHOCTh u
YCTOMYUBOCTh
KOMIIETEHIIUM, YMEHUM W
HABBIKOB;

— OTBET po3ByYal
CaMOCTOSITENILHO, 0e3
HABOJISIIIIUX BOIIPOCOB;

— IPOJIEMOHCTPUPOBAHA
CIIOCOOHOCTH TBOPUYECKH
IPUMEHSTh 3HAaHUE TEOPUU K
PEIICHHUIO
npodeccuoHaNbHBIX 3aa4;

- POJEMOHCTPUPOBAHO
3HAaHHE COBPEMEHHOM
yaeOHOM u Hay9IHOU
JUTEPATYPHI;

— JOmylleHbl OJHa — JBE
HETOYHOCTH.

/. TpeOoBaHMs K yCJOBUSIM peaau3annu. PecypcHoe odecnevyenne JUCHUIIUHBI
«DU3UKO-XUMHUYECKHE OCHOBBI PA3BUTHS M TYIIEHUS MOKAPOB»

Ilepeuensv 0cHO6HOU U OONOTHUMENbHOU YUEOHOU Tumepamypsvl, HE00X00UMOU
07151 0C8OCHUA OUCUUNIUHBL

OcHoBHast
1. Teopusi ropenuss m B3pbiBa : yueOHUK 17151 By30B MUC Poccuu no cren.
28010465 - Iloxapnas 6e3omacHocTb: [rpud MUC] / B. P. Manunun [u np.] ; pexa. B.
C. ApramonoB ; MUC Poccuu. - CII6. : CII6Y I'TIC MYC Poccun, 2009. - 280 c. :
puc., cxemsl, Tad. - (Knaccuueckuil yHUBEPCUTETCKUN yU€OHUK). -
http://elib.igps.ru/?7&type=card&cid=ALSFR-171ddc57-2e70-4373-a34c-
9592fca88130. -
Pexxum noctyna: http://elib.igps.ru/?7&type=card&cid=ALSFR-171ddc57-2e70-
4373-a34¢-9592fca88130
2. PacueTHble MeTO/IbI OLEHKH T10KaPOB3PHIBOONACHOCTH TOPIOUUX KUIKOCTEH :
yaebHoe mocobue : [rpud MUC] / A. A. Menwshuk [u ap.] ; pea. B. C. ApraMoOHOB ;
MUYC Poccun. - CII6. : CII6Y I'TIC MUC Poccun, 2010. - 140 c. -
http://elib.igps.ru/?&type=card&cid=ALSFR-ae2e63f4-a617-4846-ab39-
d3ff96a23bef. -
Pexxum noctyna: http://elib.igps.ru/?&type=card&cid=ALSFR-ae2e63f4-a617-4846-
ab39-d3ff96a23bef
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3. Aoanyparumon, Hocud MukasneBuu. Ou3nKko-XMMUUYECKUE OCHOBBI PAa3BUTHS U
TYIICHUS MOXKapoB : yueOHoe nmocooue / M. M. Adbnyparumos, B. 1O. I'opopos, B. E.
Makapos ; BUIITIII MB/[ CCCP. - M. : BUIITII MBJ[ CCCP, 1980. - 255 c. -
http://elib.igps.ru?&type=card&cid=ALSFR-5efc2356-5e81-49bb-890Db-
8dd2e9699796. -

Pexxum nocryna: http://elib.igps.ru?&type=card&cid=ALSFR-5efc2356-5e81-49bb-
890b-8dd2e9699796

JlonosiHuTEIBLHAS

1. Kopoabuenko, Asiekcanap SAAxkoBiaeBud. [1oxapoB3pbIBOONACHOCTh BELIECTB U
MaTepUajoB U CPEeCTBA WX TylIeHus : cripaBouHuk. Y. 2 / A. 5. Koponpuenko. - M. :
[Toxxnayka, 2000. - 757 c. - http://elib.igps.ru/?&type=card&cid=ALSFR-1aa%e1h9-
dc5d-4b3b-b2c4-461fd4a9f842. -

Pexxum noctyna: http://elib.igps.ru/?&type=card&cid=ALSFR-1aa%1b9-dc5d-
4b3b-b2c4-461fd4a9f842

2. T1oxapoB3pHIBOONACHOCTh BeEIIECTB M MaTepUAJIOB U CPEJCTBA UX TYIICHUS :
cnpaBouHuk / A. M. Aunekcanaposa [u nap.] ; pea.. A. H. bapartos, A. .
Koponbuenko. - M. : Xumwms, 1990. - 384 c. : un. - ISBN 5-7245-0604-
1http://elib.igps.ru/?&type=card&cid=ALSFR-997256dc-3bbb-4b4e-a0d0-
1d48ab5d4e81. -

Pexxum noctyna: http://elib.igps.ru/?&type=card&cid=ALSFR-997256dc-3bbb-
4b4e-a0d0-1d48ab5d4e81

3. KopobeiinnkoBa, Esiena I'epmanoBHa PacueTs! mporieccoB ropeHus ¥ B3pbIBa.
Mynberumenniinoe yaeonoe nmocoowue. /A 10. Jlebenes, M.E. IlIkutporoB
[2Onexrponnsiit pecypce. CII6.: Cankr-IlerepOyprekmii yauepcutet ['TIC MUC
Poccun, 2016. http://emercourse.igps.ru/courses

Hpozpa.wuuoe 06ecneuenue, 6 mom uucjie i1uueH3uonnoe.

1. Microsoft Windows Professional, Russian — CucremMHoe mporpaMMHOE
obecrieuenne. OneparronHas cucrema. [Kommepueckas (Volume Licensing)]; T10O-
BE8-834

2. Microsoft Office Standard (Word, Excel, Access, PowerPoint, Outlook,
OneNote, Publisher) — TIlaker odwucHbix npunoxennii [Kommepueckas (Volume
Licensing)]; I10-D86-664

3. Adobe Acrobat Reader DC — IlpunoxxeHue mjis CO3MaHHSI U TPOCMOTpA
ANIeKTpOHHBIX Mybnukanuii B popmate PDF [becrnatnas]; [10-F63-948

Cospemennbvie npogheccuonanvhule 6azvl OAHHBIX U UHPOPMAUUOHHO-CRPABOUHbLE

cucmemol:
1. Nudopmarmonnas cucrema «EauHOe OKHO AocTyna K oOpa3oBaTeIbHBIM
pecypcam» [DnektpoHHbI pecypc]. — Pexum nocryna: http://window.edu.ru/,

JIOCTYT TOJIBKO MOCJI€ CAMOCTOATENIBHOW pErucTpanuu
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2. Hayunast onextponnas Oubmuotexka «eLIBRARY.RU» [OnextponHbIN
pecypc]. — Pexum pgoctyma: https://www.elibrary.ru/, moctym TOJBKO mMOCIE
CaMOCTOATEILHON pEerucTpaluu

3. CnpaBouynass  npaBoBasi  cucrema  «Kouncynerantllitoc: CryaeHT»
[DnexkTpoHHbIN pecype]. — Pexxum goctyna: http://student.consultant.ru/, cBo60oaHbBIN
JOCTYTI

4, NudopmanmonHo-npaBoBoit moptan «l'apaHT» [DNEeKTpOHHBIN pecypc]. —
Pexxum noctyna: http://www.garant.ru/, cBOOOTHBIN JOCTYIT

Mamepuwwno—mexuuuecxoe obecneuenue Oucuunﬂuubt «Du3uKko-xumuueckue
OCHOGBBL pa3zeumusl U myuteHusa noxicapoe)

JInst MaTepuanbHO-TEXHUYECKOTO 00€CTICUeHUS JUCIUILIUHBI UCTIONb3YIOTCS:

— y4eOHbIE ayAWTOPUU JUIsl TIPOBEICHUS 3aHATHH JICKIIMOHHOTO THIIA,
MPAKTUYECKUX 3aHATUNA U MPOMEKYTOYHOM aTTECTAllUH, OCHAILICHHbIE TEXHUYECKUMHU
cpenctBaMu 00ydeHUs (KOMITBIOTEPOM, MYJIbTUMEAUIHBIA MPOEKTOPOM, DKPAHOM,
UHTEPAKTUBHOM JIOCKOM);

— TIOMEIIEHHUS ISl CaMOCTOSITEIbHOW paOOThl OCHAIIEHBI KOMITBIOTEPHOM TeX-

HUKOI ¢ BO3MOYKHOCTBIO MOAKIIOUEHHUS K ceTu "VHTepHeT" u oOecriedueHueM J0CTy-
1a B AJIEKTPOHHYIO HH(OPMAIIMOHHO-00Pa30BaTENIbHYIO Cpely OpraHu3allny,

— JUIA TIPOBEACHMS JIaOOpaTOPHBIX padOT UcIonb3yeTcs Jlaboparopus Teopuu
TOPEHHS U B3PHIBA.

Pabouast mporpamma AucHUIUIMHBL pa3pabdoTtana B coorBeTcTBUU ¢ PI'OC BO mo
cnermanbHocTH 20.05.01 TTokapHas 6e30macHOCTb, (YPOBEHb CIICIIUATIUTETA).

ABTopbl: JI.®. KoxkeBMH KaHAWIAT TEXHUYECKMX Hayk; goueHt; E.I.
KopobeitnnkoBa, KaHAUIAT XUMHUYECKUX HAYK, JOIICHT.
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