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Paspnen 1. OBIIIASL XAPAKTEPUCTHKA MOAYJIA

CrienuasibHble pa3aelibl MPUKIATHBIX OCHOB NPOQECCHOHANIBHON AesITeTbHOCTH

1.1. AHHOTALHUA coePKAHUSA MOXY.I

Moayne 3HaKOMHT CTYIEHTOB C 3aKOHAMH H METOJaMH KOJUIOMIHOH XHMHH, OIHMCAHHEM
IeTEPOreHHBIX CHCTEM, € O0COOEHHOCTAMH JHEPreTHYecKOro CIeKTpa H IepeHoca 4YacTHll B
MHOTOCJIOHHBIX CTPYKTYpaxX ¢ pe3KMMH MNOTeHIHAJbLHBIMH TIPAHHIAMH, C YCIOBHAMH HX
00pa3oBaHUs, € OCHOBHBIMH MeTOJAMH TMOJYyYeHHS M HCCIeJA0BAHHA HAHOCTPYKTYD,
npobiieMaMH CyIIECTBOBAHHS H YCTOMYMBOCTH, a TAKXKe POJIBIO FE€TEPOTEHHBIX CHCTEM B XHMHKO-
TEXHOJIOTHYECKUX IporeccaX. Moayns cnocobcTByeT yriyOJIeHHOMY M3YYEHHIO 3aKOHOB M METOJIOB
TEXHUYECKOH TEepMONUHAMUKA H KHHETHKH, METOJaM pacyéra COOTBETCTBYIOIIHMX IIapaMeTpPOB
XuMHYeckuM cucTeM. OCBOEHHE TEOPETHUYECKHUX BOIPOCOB COMIPOBOXKAAETCA IPAKTHYCCKHMH
3aHATHAMH U JJA00PaTOPHBIM IPAKTHKYMOM.

3amaveii MOIyJs SIBIAETCS pPAcKpBITHE COACP)KAaHHMS OCHOBHBIX IIOHATHM K 3aKOHOB
(u3HUecKoi XMMUHU U IPUBUTHE MPAKTHYECKUX HABBIKOB PAcyeTa M SKCIEPHUMEHTAIBHOTO H3yUCHH
TEPMOXMMHYECKUX XapaKTEPUCTHK, XWMHMYECKHX PpaBHOBECHH, CBOWCTB JKHJIKHX H TBEpIBIX
pacTBOpoB, (Hha30BBIX DABHOBECHH B MHOTOKOMIIOHEHTHBIX CHCTE€MaX, aHaliW3a U IOCTPOEHH:
NPOCTEHIIAX [JUarpaMM COCTOSIHHS, OIpefieNeHHs (POpPMaTbHO-KHHETHIECKHX —XapaKTepPUCTHK
XAMHYECKUX peaknuii u (a30BbIX NpeBpalCHHH.

B cocraB MOAyls BKIIOYEHBI ueTblpe muciumiuHbl «KomoupHas xumus», «XHMHSL
IPHPOIHBIX dHEproHocuTeney, « TexHuyeckas TepMOTHHAMHKA U TEIUIOTEXHUKAY, «DU3NKO-XUMUS
HAHOMATEPHAIIOBY COJepKaHHe KOTOPBIX IO3BOJIMT CTYIEHTAM H3YYUTh TEOPETHYECCKHE aCIEKThI U
JIydIle MOHATH MPOLECCH, TPOUCXOIINHE NPH (POPMUPOBAHMH OPraHMYECKOH MacChl MPHPOIHBIX
SHEPrOHOCHTEINEH.

1.2. CTpykTypa 1 00beM MOIY s

O0beM AMCUHMILTHH @®opMa UTOroBOMH
Ne I — - MOJYJisl H BCero NPOMe:KYTOYHOI aTTeCcTANHH
n/n e s s MOAYJisl B 3a4€THBIX | 10 AMCUMILIMHAM MOOYJISl H B
eIHHALIAX H 4acax 1€J10M [0 MOIYJTI0
1. KomnonaHnas xuMus 33.e./108 JK3aMeH
’ X¥MHS TPUPOIHBIX 43.e./144 3aueT
J SHEpProHOCHTEEH
3 QU3HUKO-XUMHUA 53.e./180 9K3aMeH
i HaHOMaTEpHaIOB
4 Texuuueckasi TEpMOIUHAMHUKA H 332.e./108 334eT
i TEIIOTEXHUKA
NTOI'O no Momymo: 15 3.e./540 HE IIPEIyCMOTPEHO
1.3. Ioc1en0BaTEALHOCTH 0CBOEHHS MOYJIsl B 00pa3oBaTe/bHOM porpamMme
IIpepekBU3HTHI MOTYIS CrienMaIbHBIE pasziebl HayqHO-(yHIaMEHTaIbHbIX
OCHOB MPO(eCCHOHANBHOM JESITEILHOCTH
IMocTpeKBH3UTBLI H KOPPEKBH3HThHI Teoperrueckue OCHOBBI XMMHYECKOH TEXHOJIOTHH
MOy ISt TeopeTnyeckue U MPaKTUIECKHE OCHOBBI TEXHOIOTHIHA
C y4acTHeM IPUPOJHBIX SHEPIOHOCUTENEH




1.4.Pacnpeneenne KoMNeTeHIHIl 0 THCHUIIHHAM MOJYJIfl, IVIAHUPY eMbIe
pe3yabTaThl 00y4eHHs (HHIHKATOPHI) 10 MOIY./IIO

Wsyuenwe OMCIMIUIMH MOIyds MOpegycMaTpUBaeT  (DOPMHPOBAHHE  KOMIIETEHIHIA
IIOCPEICTBOM IIOCJIEOBATEIBHOTO OCBOEHMS pe3y/IbTaroB OOY4YeHHS Ha OIpEIeIeHHOM YpPOBHE
CJIO)KHOCTH COIEPXKAHUS.

Pesynerarel 00yyeHHs 10 TUCHUIIIMHE — 3TO KOHKPETHEIE 3HAHUS, YMEHHUSI, ONBIT H JAPYTHE
pe3yneTarel (comepKaresbHble KOMIIOHEHTHl KOMIIETEHIIMH), KOTOPBIX IIAHHPYEeTCsS JOCTHYL Ha
jTale M3y4YeHHs [UCLHUIUIMHBI MOAYIS M KOTOpBIE MOJKHBI OYyOyT IpOJEeMOHCTPHPOBAHBI
oOydaromuMucs M OLEHEeHBl IMpeloAaBarejieM II0 HHIUKATOPAM/H3MEPSEMBIM  KPHTEPHSIM,

BKJIIOYEHHBIM B (DOPMYITUPOBKY pe3yJIbTATOB 00y4eHHS.

WnnukaTop — 3T0 mpu3HaK / CHrHaN/ MapKep, KOTOpBIH IOKa3bIBaeT, HA KakOM YPOBHE
00y4Jaronuics JOJDKEH OCBOUTH PE3Y/IbTAThl 00yUeHHsI M MX IPEIbABICHUE JOJDKHO IOATBEPIAMTH
(hakT OCBOGHUS MIPEIMETHOTO COACPKAHUS TAHHOH THCIUIUIHHEL

WMHuKaTOpsl YYUTHIBAIOTCS MIPU BEIOOpE M COCTABICHUH 3aJJaHUH KOHTPOJIFHO-OIIEHOYHBIX
MEPONPUATHH (OLIEHOYHBIX CPEJICTB) TEKYIIEH M IPOMEKYTOYHOM aTTeCTalluH.

3aJ1aui, OTHOCSLIHECS K
npodeccuoHanbHON
JESITETbHOCTH, IIPHMEHSA
(byHIaMeHTaIbHBIE 3HAHHA
OCHOBHBIX
3aKOHOMEpHOCTEH
Pa3BUTHUS IPUPOJIBL,
yenoBeKa u obiiecTsa

Ilepeuens
A Koa u HaumeHoBaHue ILianupyeMble pe3yabTAThI 00yeHHs
KOMIIETEHIIHH (MHAMKATOPDI)
MOIY I
1 2 3
Konnounnas OIIK-1. Cniocoben 3HaHuA:
XUMHA dbopMyHpORaTh U peraTh - OcHOBHBIE TIOHATHS H COOTHOILICHUSA

TEPMOJUHAMHUKH MIOBEPXHOCTHEIX ABIICHHH,
OCHOBHBIE CBOMCTBA JIUCTIEPCHBIX CUCTEM;

Ymenus:

- BEINOMHATE OCHOBHBIE XUMUYECKUE Ollepaliy,
OIpeNensITh TEPMOJIUHAMHYECKHAE XapaKTePHCTHKH
XUMHYECKHX peaxui U paBHOBECHBIE
KOHIIEHTPALIMK BEILECTB;

HMeTE ONBIT/BIANETD:

- MetomaMH H3MEpPEHHS IOBEPXHOCTHOIO
HATSDKEHHs, KPaeBoOro yIia, BeTHYHHBI acopOIiu
U YAETbHON MOBEPXHOCTH, BA3KOCTH, KPUTHYECKOM
KOHIIEHTPaLHU MHILIE/I000pa30BaHusl,
3MEKTPOKHMHETHYECKOr0 IIOTEHIHANA;

- MerojaMu TIpOBeNEHHS AUCIEPCHOHHOIO
aHalM3a, CHHTe3a MUCIIEPCHBIX CHCTEM H OLICHKH
HX arperaTHBHOH yCTOMYMBOCTH

JIMYHOCTHBIE KAYeCcTBA:

JeMOHCTpHpOBaTE OTBETCTBEHHOE OTHOLIEHHE K
BBEINOTHEHHIO 3aaHHI1 [0 OCBOEHHIO KOMIETEHIIMH

OIIK 3. Criocoben
IPOBOJHUTH HCCIIEIOBAHUS
¥ U3BICKaHHA IS
pEIIEHHs] IPHKIIaIHBIX
HHKCHEPHBIX 3a1a4
OTHOCSIIUXCH K
npoheccHOHaATBLHON

3nanusa:

- OcHOBHBIE TIOHATHA ¥ COOTHOIIECHHS
TEPMOAMHAMHKH [IOBEPXHOCTHEIX ABJICHHH,
OCHOBHBIE CBOMCTBA JUCIIEPCHBIX CHCTEM;

YMmenus:

- OmnpepensaTs HalpaBIeHHOCTh Ipoliecca B
3a/laHHBIX HAYalbHBIX YCJIOBHSIX; YCTaHAaBJIHBATh




JeATENBHOCTH, BKIIIOYAs
IIPOBEJICHHE H3MEPEHHIA,
IUTAHHPOBaHHE H
IIOCTAHOBKY
3KCIIEPHMEHTOB,
HHTEPIPETAIIHIO
TIOJTyYEHHBIX pe3yJIbTaToB

rpaHunbl  obnacTed  ycrodumBocTH a3 B
OJIHOKOMITOHEHTHBIX H OHHApHBIX CHCTEMaX;

HmeTs onbIT/BIIaNETH:

- MeronaMu  H3MEpEHHS MOBEPXHOCTHOTO
HaTsDKEHHUS!, KPaeBOro yria, BeJMYMHBI aacopOIuu
U yAEIbHOH IOBEPXHOCTH, BA3KOCTH, KPUTHUECKOMH
KOHIIEHTPAILlU{ MHUIEIUI000pa30BaHus,
JIEKTPOKMHETHYECKOTO MOTEHIIHANA;

- MerogaMu mpOBeNEHHS IMCIEPCHOHHOTO
aHaJn3a, CHHTE3a JUCHEPCHBIX CHUCTEM U OIICHKH
UX arperaTMBHOH YCTOHYMBOCTH

JInyHOCTHBIE KayecTBa:

JIEMOHCTPHPOB&TB OTBETCTBEHHOC OTHOLICHHE K
BBITTIOJTHCHHIO 3aJaHHH MO OCBOCHHKO KOMINIETCHIIHMH

XuMug
IIPUPOJIHBIX
SHEPrOHOCHTENEH

OIIK-1. Cnocoben
(hopMyITMpPOBATh U pellaTh
3a[a4i, OTHOCAIIHECS K
npodeccHoHaTBHOH
IESITETBHOCTH, TIPHMEHSIA
byHIaMeHTaIbHbIE 3HAHUS
OCHOBHBIX
3aKOHOMEpHOCTEH
Pa3BUTHUS IPUPOJIEL,
yejoBeKa ¥ obmecTBa

3naHus:

- COCTOSIHME W NEePCIeKTHREI HCIIOIB30BAHUS
IPUPOIHOTO TOILIMBA,

- OCHOBHBIE MecTOopoXIeHHs B Poccun 1 3a
pyoexoM;

YMmenns:

- ONpeaeNsaTh palliOHATBHEINA COCTaB CHIPBS;
Hmets onbIT/BJIaIETH

- METOZAMH pacyeTa OIpe/IeliCHH
TEePMOIUHAMHYECKHX XapaKTEPUCTHK BEIECTBRA;
JIn4YHOCTHBIE KA4ecTBAa:

JleMOHCTPHUPOBATh OTBETCTBEHHOE OTHOIIEHHE K
BBIMIOJIHEHHIO 3aJaHHH 110 OCBOEHHIO KOMIETEHIIHH

OI1IK 3. Coocoben
MIPOBOIUTEH UCCIIEIOBAHUS
H H3BICKaHHUSA I
PEIICHHS TPHKIIATHBIX
WH)KEHEPHBIX 3a1a4
OTHOCSIIHXCA K
npodeccHoHaTEHOM
IeATeTbHOCTH, BKIIOYas
[IPOBe/IEHHE H3MEPEHUIH,
IUTAHUPOBaHHE U
IIOCTAHOBKY
3KCIIEPHMEHTOB,
WHTEPIIPETAIHIO
IOJY49EeHHBIX Pe3yIbTaTOB

3HaHna:

- THIIBI IPUPOIHEIX YJHEPrOHOCUTENEH, UX COCTaB,
3amackl B TEXHOJIOTHH UX IepepaboTKu

VYmennsn:

- IPOBOJIUTh MUKPOCKOTTHYIECKHE UCCIIE0BaHHS
MHHEpaJIOB B MPOXOAIIEM U OTPa)KEHHOM CBETE;
- OTIPEAETATh TEIUIOTBOPHYIO CIOCOOHOCTE
TOIJIHBA.

HMeTE onbIT/BIANETH

- METOJJAMH OTIpe/ielieHus PU3nIecKuX
XapaKTepHCTHK MaTepUaa;

JIHYHOCTHBIE KaYecTBAa:

JleMOHCTpHpOBaTh OTBETCTBEHHOE OTHOLIEHHE K
BEIMTOJIHEHHUIO 3aJaHHUH 10 OCBOCHHKD KOMIIETCHLIMH

DuU3UKO-XUMHSI
HaHOMaTepHaloB

OIIK 3. Crocoben
MIPOBOJMTE HCCIIEIOBaHUS

3HaHuA:
- KJIaccu(UKaIuio HaHOMaTepUaloB;

H U3BICKaHU WIS | - TEOPHH O CTPOCHUHU U HPHU3UKO-XUMHYECKHX
peCHIA NPUKIIATHBIX | cBOMCTBAX HAHOMATEPHAJIOB,

HHXCHCPHBIX 3aaq | - COBPeMEHHBIX KCIIEPUMEHTAJIBHBIX METOJI0B
OTHOCAIINXCS K | ucenenoBaHKsl HAHOMaTEPHAJIOB.
npodeccronanbHOM YMmenus:

ACATCIBHOCTH,  BKIIORAT | _ oppenensTh pasMEpPHOCT HCCTIEMYEMBIX
NMPOBE/ICHUE  U3MEPEHHUH, | payomarepuanos;

ITAaHHPOBaHHE U | _ mon6uparh NpsAMbIE H KOCBEHHBIE METOIbI
IIOCTaHOBKY OTIpeIe/IEHHs pa3MEepPOB HAHOYACTHII H CTPYKTYPEI
SKCIIEpUMEHTOB,




HHTEPIIPETAIIHIO
INOJTYUYEHHBIX PE3YJILTATOB

HaHOMarepuaa.
HNmeTes onbIT/BIIaNETH:

- l'IepBI'I‘-IHOf;I aTrTeCTallil H HCCIICI0BaHHUA q}I/ISHKO-
XHMHUYECKHX CBOMCTB HaHOMaTCpPHAJIOB.

OIIK 7. CnocobeH | 3nanusn:

SKCILTyaTHpOBaTh - KJIaccU(pUKAIMIO HAHOMATEPUAIOB;
TEXHOJIOrH4eCcKoe - TEOPHH O CTPOECHUH B (PU3HUKO-XUMHUIECKUX
obopynosanue, CBOMCTBAaX HAHOMATEPHAJIOB;

BBIIIOJIHATE - COBPEMEHHBIX 3KCIIEPHUMEHTAJIBHEIX METO0B
TCXHOJIOTHIECKHE HCCIIEIOBAaHHUA HAHOMAaTEPHAIIOB.

OIICpALIHH, Ymenns:

ROHTPOJIMpahalh - ONPeJIENATh Pa3MEPHOCTH HCCIIELYEMBIX
KOJINYECTBEHHEIE | HaHOMATEPHAIIOB;

KaueCTBEHHBIE MTOKa3aTelN
MOJyyaeMoOH IPOIYKLIMH,

- MOOUpPAaTh MPSAMBIE H KOCBEHHBIE METO/IBI
OIIpelIeNIeHHsI pa3MEPOB HAaHOUACTHIL i CTPYKTYPBI

TMOKa3aTelM  3HEPIO- M | yapomarepuana.

pecypcoddGEeKTHBHOCTH | Pyers, ombIT/BAafeTh:

IPORsHOICIRCEROTD - IIEPBUYHOMN aTTECTAI[MH M MCCIIeJOBaHUS (PU3UKO-
T = TPOAYKTA, | y iMpgeckux CBOMCTB HaHOMAaTEePUAIIOB.
OCYILIECTBIIAThH

METPOJIOTHYECKOE

obecrnieyeHue

MIPOU3BOJICTBEHHOM

JIEATETbHOCTH

[1K-4: Crnocoben | 3nanus:

aHaJIM3HPOBAaTh - KIaccu(UKauo HaHOMaTepHAaJIOB;
TEXHUYCCKYIO - COBPEMEHHBIX IKCIIEPHMEHTAIBHEIX METOI0B
AOKYMCHTALHIO, HCClIeI0BaHUA HAHOMAaTEPHAIIOB.

nondupark Ymenns:

obopynioBaHKe, TOTOBHT | _ orpejienaTh Pa3sMEPHOCTH HCCIIEYEMBIX
3asBKH Ha npuobpereHue HAHOMATEPHAIOB;

¥ PEMOHT 000pyJOBaHUS;

- HOAOUPATh IPSIMBIE U KOCBEHHBIE METO/IBI
OIIpe/ie/IeH sl pa3MepOB HAHOYACTHIL M CTPYKTYPBI
HaHOMAaTepHUaa.

HmeTs onbIT/BAAJETH:

- IIEPBHYHOM aTTeCTAllMU ¥ HCCIeI0BaHMs (QH3HKO-
XMMHYECKHX CBOHCTB HAHOMATEPUAJIOB.

IIK 10.
OCYIIIECTBIIATh
npodeccHoHaIBHYIO
JIEeITeNBbHOCTE C YUYETOM
3aKOHOJATEILCTBA
Poccuiickoit ®Denepanum,
B TOM 4YHCIe B 00iacTe
SKOHOMHMKH H 3KOJIOTHH.

Cmoco0eH

YMenns:

- IOI0MpATh MPSAMBIE H KOCBEHHBIE METO/IBI
OIpeJieIeHHs] pa3MEPOB HAHOYACTHI| M CTPYKTYPEI
HaHOMAaTepHaa.

HMmers onbIT/BIAETD:

- IIEPBHYHOM aTTeCTallMd U HCCIEeN0BaHMsA (QH3HKO-
XMMHYECKHX CBOUCTB HAHOMAaTEPHUAJIOB.




Texunueckas
TEPMOJIMHAMHKA U
TEIUIOTEXHHUKA

OIIK-1. Cnocoben
¢dbopMyIHpOBaTH H peIaTh
3a/1a4M, OTHOCSIIIHECS K
npodeccuoHaNbHON
JIeSITEIbHOCTH, IPUMEHSSL
(b yHIaMeHTaIbHEIE 3HAHAS
OCHOBHBIX
3aKOHOMEPHOCTEH
Pa3BUTHS MPUPOIHI,
YyesoBeKa U obmecrra

3uaHns:
- OCHOBHBIE CBOHCTBA M IIapaMETPBl COCTOSHHSA
TEPMOIMHAMHYECKUX CHCTEM H 3aKOHEI

npeoOpa3oBaHUs SHEPTUH;

- 3aKOHBI TEPMOJHHAMHUKH;

- TEpPMOIMHAMHUYECKHE IPOIECCHl U OCHOBBI HMX
aHaIm3a;

Ymenus:

- OLICHUBATh napameTpbl COCTOSHHS

TEPMOJMHAMHYECKAX CHCTEM H 3(GdeKTHBHOCTH
TePMOJUHAMHYECKUX IIPOLIECCOB;

- paccUMThIBaTh  IIOKa3aTelH,  I1apaMeTpEI
Temioo0MeHa,
HmeTs onBIT/BIAAAETH:
METOIaMH aHaIn3a s dexTHBHOCTH
TEPMOJMHAMHYECKUX TEXHOJIOTHYECKUX
IPOIECCOB.

OIIK 7. CrocoGen 3nanus:

SKCIITyaTHpoBaTk - CIIOCOOBI YIIpaBJIeHUs] napaMeTpamMu

TEXHOJOrHYECKOE TEII000MEHA;

obopynoBaHue, Ymenus:

o T - aHATU3MPOBATh TEPMOIMHAMHYECKHE IIPOLECCH B

TEXAONOIHICCEHE TEIIOTEXHMYECKAX YCTPOHCTBAX

QRIS PRITAA, HMeTh ONLIT/BIAJETH:

KOHTPOJIMPOBATH

KOJJMYECTBEHHBIE H
KauyeCTBEHHbIE IOKA3aTeH
MOJy4YaeMOH IIPOIYKIIHH,
IIOKa3aTellu 3HEPro- U
pecypcoahHEeKTHBHOCTH
TIPOU3BOJICTBEHHOT'O
LMKJIa ¥ IIPOJYKTa,
OCYIIECTBIATE
METPOJIOTHYECKOE
obecrneuyeHne
[IPOU3BOACTBEHHOM
JIESTETEHOCTH

- MeToIaMH aHanu3a 3G eKTHBHOCTH
TEPMOIMHAMHYECKHX TEXHOIOTHUECKHX
IIPOIIECCOB.

1.5.®@opma o0yueHust
Peanusaius MOYJIsi IIPelyCMOTPEHA U 00yJaloIuXcs 10 09HO-3a04HOH popme.

PA3IEJI 2. IPOI'PAMMBI MOAY.JISA
CrenuajbHbIe pa3/ie/ibl IPUKJIATHBIX 0CHOB NPOdeccHOHAIbHO e TeIbHOCTH

2.1. PABOYASI TIPOT'PAMMA JUCHHIIIMHBI

Konmounaas XuMus

Pabouas nporpaMMa JUCIUIUIHHEI COCTaBJICHA aBTOpaMHu:




Ne n/m | @amuaus Umsa OTyecTBo oY SHH il GG JozkHOCTH Toxpasnenenue
yueHOoe 3BaHHE
1 Horosunpma Enena K.X.H., JOIIEHT IOLIEHT HemapTtaMeHT
BuxTopoBHa €CTECTBEHHOHAYYH
oro oOpazoBaHus

2.1.1. COOEPKAHUE U OCOBEHHOCTH PEAJIM3AIIMA JTUCIUITJIMHbI

Konnmonguas xumMus

2.1.1.1. TexHosoruu o0y4eHHs, HCIO/Ab3yeMble IPH H3Y4YEeHHH QJHCHHILIHHBLI MOIYJ/Ist

[Ipu peanusanuy JUCLUILIMHBL HCIIOJIB3YETCS TpagULIHOHHAs (PEIpOLYKTHBHAS) TEXHOJOIHUS,
IPUMEHSAIOTCS HH(POPMAIHOHHBIE TEXHOJIOTHH, TPOOJIEeMHOE 00yYECHHE.

2.1.1.2. ILnanupyempbie pe3yabTaThl 00ydeHHs (HHAHKATOPDI) 110 JHCHHIIHHE

Kon n HamMeHoBaHHE
KOMIIETEHIIHH

IlnanupyeMble pe3yJibTaTbl 00y4eHus (WHIHKATOPHI)

OIIK-1. Cniocoben
(GopMyTHPOBATh U PEIIATh
3aj1a4u, OTHOCAIIHMECS K
npodeccHoHaNnbHOM
NEATELHOCTH, TIPUMEHSISA
(yHIaMeHTaIbHBIE 3HAHUS
OCHOBHBIX 3aKOHOMEPHOCTEH
Pa3sBUTHSA IPHPOJIBI, YEIOBEKA
u obmecTBa

3Hauusn:

- OcCHOBHBIE IIOHATHS H COOTHOINEHHS TEPMOIMHAMHKH
[IOBEPXHOCTHBIX SIBICHHH, OCHOBHBIE CBOMCTBA IHCIEPCHBIX
CHCTEM;

YMenusn:

- BRImosiHATE OCHOBHBIE XHMHYECKHE OIlEpalliy, ONPENeIaTh
TEPMOJMHAMHYECKHAE XapPaKTEPHCTHKH XHMHYECKHX PEAKIHH H
PaBHOBECHBIE KOHLIEHTPAIIHH BEILECTB;

HWmets onbIT/BiIAIETH:

- MerogaMH H3MEpPEHHS IOBEPXHOCTHOIO HATKEHHS,
KpaeBoro yrjia, BEIMYMHBI aAcopOlMH W YAEIBHOH
MMOBEPXHOCTH, BSI3KOCTH, KPHTHYECKOU KOHIIEHTpaIlix
MHIIEJTI000pa30BaHusl, NEKTPOKHHETHYECKOr0 IOTeHIHANa;

- MeTtogaMu nmpoBeJieHHs JUCIIEPCHOHHOTO aHallki3a, CHHTE3a
JUMCTIEPCHBIX CHCTEM M OLIEHKH HX arperaTHBHOH yCTOHYHBOCTH

JINYHOCTHBIE Ka4ecTBA!

JleMOHCTPHUPOBATL OTBETCTBEHHOE OTHOLIEHHE K BHITIOJIHEHUIO
3aJJaHHH 110 OCBOEHHIO KOMIIETEHLIUH

OIIK 3. Cnocoben
MIPOBOAMTH UCCIEAOBAHHS H
U3BICKAHUSA VIS pEIIeHUs
NPUKIIaIHBIX HHXEHEPHBIX
3a7a4 OTHOCAIIHXCA K
npodeccHOHAIBHON
eATeNHLHOCTH, BKITIOYAs
IIPOBE/ICHHE U3MEPEHHIA,
TUTAHHPOBAHHE U IIOCTAHOBKY
SKCIIEPUMEHTOR,
HHTEPIIPETALHIO
MOJIYYEHHBIX pe3yJIbTaToB

3HaHus:

- OcHOBHBIE NOHATHS MW COOTHOIICHHS TEPMOJIMHAMHKH
IIOBEPXHOCTHBIX SIBIICHHII, OCHOBHBIE CBOMCTBA IHCIIEPCHBIX
CHCTEM;

VYmenus:

- Onpenensts HanpaBIeHHOCTh IIpoIlecca B 3aJaHHBIX
HauaJTbHEIX YCIIOBMSIX; YCTaHABIMBATh TPaHMIEI OOJacTe
ycroiiumBocTd (a3 B OJHOKOMIIOHEHTHBIX M OHHApHBIX
CHCTEMaX;

HMeTh onbIT/Baagerh:

- MerogaMH H3MEpEHHS IIOBEPXHOCTHOTO HATSKEHHMS,
KpaeBOro  yria, BeIHYMHBEI aAcOpOIMM H  Y/ENIbHOH
[IOBEPXHOCTH,  BSI3KOCTH, KPUTHYECKOW  KOHIIEHTpalUu
MMUILIEITI000pa30BaHus, NMEKTPOKHHETHYECKOrO IOTEHIMAA,




- MeronaMu npoBeIEHHS JIMCIIEPCHOHHOrO aHalHu3a, CHHTE3a
JIUCIIEPCHBIX CHCTEM H OIICHKH HX arperaTHBHOH yCTOHYHBOCTH

JIngyHOCTHBIE KAaYecTBAa:

JleMOHCTPHPOBATh OTBETCTBEHHOE OTHOLIEHHE K BBIMOIHEHHIO
3aJaHUH MO0 OCBOEHHMIO KOMIIETEHLIMH

2.1.1.3. Copep:xaHue JHCHMILIHHBI

Kon
Pasznen, tema
pasjaena, Coaep:xkanme
sy JAHCIHIIMHBI
P1 Ucropus pasBuTHs AucuuIUTHHEL Krnaccupukaius
Brogemus IHCIEPCHBIX ~ cHCTeM. Mepa  pa3fpoOJIeHHOCTH

(macnepcHOCTB). MeTOABI MOJNYYEHHS THCIEPCHBIX
CHCTEM.

P2 [ToBepxHOCTHOE HaTsKEHUE U 101135
IIOBEPXHOCTH.
DKCIepUMEHTAIbHbIE METO/IBI oTIpeeNIeHUs
MIOBEPXHOCTHOTO HaTsKEHHS. MeTo1b1
TEPMOJMHAMMYECKOTO  ONHMCaHMs  ETEPOreHHBIX
CHCTEM. XapakTepuCTHYECKHE bysKIMH
pazmensrouen NoBEPXHOCTH.
Vpasuenne ['n66ca-I'enpmronbua. Pabora xoresun
u anresud. YpapHenuwe Jlrompe. KpaeBoit yron
cMmaupBaHus. Ypasuenwe IOnra wu  Jlammaca.
I'uapoduabHbe ¥ THAPOQOOHEIE TOBEPXHOCTH.

TepMomHamuKa dyHaaMeHTATbHOE  aJCOPOIHMOHHOE  YpaBHEHHE

'u66ca u mnpuMepsl ero IpuMeHeHMs. Msorepma
ascopOIuH. 3aBUCUMOCTE [IOBEPXHOCTHOTO
HaTSOKEHHS OT KOHIIGHTpAllid PpacTBOPEHHOIO B
KUIKOM (pase BemecTBa. Mepa OBEPXHOCTHOH
akTHBHOCTH. Kiaccubukamuss xomouasex I[IAB.
IIpasumno [roxio-TpaybGe.

Ousnueckas ¥ xumuueckas ancopbnus. Teopus
MOHOMOIIEKYJISIPHOM azcopOuu JIaurmiopa.
VYpaBHeHHE OpeliHaIAXa. Teopus
NOJEMOJIEKYJISIPHOI ancopOIHy.

BiusHue NpUpPOABI PaCTBOPHTENS M afcopOeHTa Ha
aZcopOIMI0  pacTBOPEHHOro  BemecTsa. HoHHas
ancopbuus. Knaccudukanus aicopoeHToB

IIOBEPXHOCTHBIX SIBJICHHH.

P3 Monekynsapao-kuneTndeckue. I[lonsarue o
GpOYHOBCKOM JIBI)KEHHMH YaCTHI[ THCIIEPCHON (a3bl 1
KMHETHYECKUX CBOMCTBAX JIUCIIEPCHBIX CHCTEM.
Cpenuuii kBagpaTnyHbli caur. Koagduiment
mahdy3un.

Bakon Ditamreiina - CmomyxoBckoro. CrocoOsl
BEIP@KEHHUsS KOHIIEHTPAIlUH YacTHIl JHCIEPCHOM
aspl. Tuddys3ns B KOWIOUIHBIX CHCTEMAX. 3aKOHBI
mapdysun  DPuka. YpaBHeHne DWHINTEHHA UIA
ko dunuenTa qubdy3un JacTUIL.

DnekrpokuHeTHyeckue. CTpoeHue IBOKWHOTO

CaoticTBa IHUCIEPCHBIX
CHCTEM




JNIEKTPHUECKOTO CIIOS ¥ €r0 MOTEHIIHABL
IToBepxHOCTE cKONBXKEHHs.. DAKTOPHI, BIUSIOIIKE Ha
JNIEKTPOKMHETHYEeCKHH noTeHuuan Ctpoenue
mMunesl 300, [Ipasuno @aguca-Ilannera.

Knaccupuxamus 31eKTPOKMHETHYECKHX SBIICHHI.
OnexTpodopes, MEKTPOOCMOC, MOTEHIIHANB] TeYEHHS
U cemuMeHTauuu  (ypaBHeHHs [ enbMroiblia-
CMOIyXOBCKOTO).

OnTuyeckue. SIBIEHHE CBETOpAcCEsHHs. 3aKoH
Pones. Omnanecnenuus. Merox Hedenomerpuu.
[Tornomenue ceeta 301sMu. MeToa TypOUIMMETPHH.

P4

Y CcTOWYHUBOCTE JAHCIIEPCHBIX
CHUCTEM

CemuMeHTanua dYacTHIl AucHepcHOM ¢assl B
IPABHTALIMOHHOM TMOJie 3eMJIH U B LEHTPOOEIKHOM
none. CemuMeHTalMOHHO-TUP D Y3HOHHOE
PaBHOBECHE B JHCIIEPCHBIX cHcTeMax. 3akoH Crokca.
CenMMEHTAIIMOHHBIH aHAIU3. '
TepmogunamMuyeckoe o0OOCHOBaHHE arperaTMBHOHN
HeycroitunBocTd. Koarymsauuss u teopust JJIDO.
Koarymsimust u crabuwimsanus JUCHEPCHBIX CHCTEM.
Koarynmsmms  wactuny aucmepcHo#t a3l 1ox
neficteueM  anekTpormuToB. [lopor  koarymsumu.
W3o0onekTpuyeckoe  COCTOSHHE M Iepes3apsaka
1oBepXHOCTH. KMHeTHKa KOary IsIiH.

P

OcHOBHBIE KJIACCHI
JTACTIEPCHBIX CUCTEM

3014 — CEIMMEHTAllMOHHO-YCTOMYHBBIE CHCTEMBL
[Tonyuenue, CBOMCTBA, paspymeHue 30JIEH.
CycneHsun —  ceIMMEHTAllMOHHO-HEYCTOHYMBEIE

cucreMsl. [TonydeHnne u CBOHCTBA CyCIIEH3HH.

OcobeHnocTH H  KiacCH(DHWKaAIMs  KOJUIOMIHBIX
ITAB. HMouoreunrle IIAB: aHHOHHBIE, KaTHOHHEIE,
ambomutaeie. Hewonorennsle IIAB. Kpurtmueckas
KOHIIEHTpaLUs MHILIEUI000pa30BaHUs (KKM).
M3MeHeHHE TMOBEPXHOCTHBIX M OOBEMHBIX CBOWCTB
pactBopoB IIAB B obnactu KKM. Comobunusanus.
['mnpodoOHBIe B3aUMOAEHCTBUA H MOOIIEE JIEHCTBHE.
[IpumeHeHue.

CpoiictBa u ocoOeHHocTH neH. CTpykTypa II€H.
Tpeyronsuuku [Inato. YcToiuuBOCTS IIEH.

Knaccubuxanus smynscuii. IIpsMele u obpartHble
SMyibcHH. Pa30aBieHHble, KOHIEHTPUPOBAHHBIE K
BBICOKOKOHIIEHTPHPOBaHHBIE 3MyJibcHH. CTpoeHue H
CBOMCTBA 3MYNIbCHIl. YCTOHYMBOCTH 3OMYJBCHIA.
Omyneraropsl. ['uapoduIsHO-TUIO(GUIBHEIH OanaHc
(T'JIB). TIlomyueHwe W paspylICHHE OMYJIbCHH.
OGpamienue ¢as.

[TacTel — BBICOKOKOHIIEHTPHPOBAHHEIE CYCIIEH3HH.
[Tomyyenwe wu cBoidicTBa mnacT. ArperaTuBHas H
CeTHMEHTAIIHOHHAS YCTOHYUBOCTE nacT. Pa3pymenue
mact. lemun. CrymHu ©  cTyZHeoOpasoBaHHeE.
Knaccupukamuss reneit u crynueid Habyxanme.
CaoiicTBa cryaneit u reneif. Cs3aHHas U cBoOOHAA
xuaKocTh. CHHEepe3uc
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2.1.1.4. 531K peanu3anyy NPOrpamMmsbl
ITporpaMma AUCLMIUIMHEI peamu3yeTcst Ha rocyIapcTBeHHOM si3bike Poccuiickoi @eneparun

2.1.2. YYEBHO-METOIUYECKOE W HH®OPMAIIMOHHOE OBECIIEYEHHWE
JUCHHUITINHBI

Konnouanas xumus

DJIeKTPOHHBbIE pecypchbl (M31aHuA)

1. Kyxymxuna, WM. W. Komtouanas xumus : ydebuoe mocobue / M.W. Kykymkuna, A.IO.
Murpodanos .— Kemeposo : Kemeporckuit rocyjapcTBeHHbINH yHHBepeuTeT, 2010 .— 216 c.
— http://biblioclub.rw/ — ISBN 978-5-8353-1084-5 —
<URL:http://biblioclub.ru/index.php?page=book&id=232755>.

2. KonnouaHas X¥UMHs : METOJI. YKa3aHHs K BeImojHeHHIo jab. pador / E. A. Moyanoga, E. B.
HorosunsHa ; M-Bo obpazoBanus u Hayku P® ; ®TAOY BIIO «Yp®V wuMm. mepsoro
IIpesunenta Poccuu B.H.Enpnuna», HiwkHerarnn. TexHon. MH-T (QHIL.). ». [DIEKTPOHHBIH
pecypc] - Hwkmwmit Tarmn : HTU (¢pumman) VYp-®@Y, 2015. - 32 c.
http://elib.ntiustu.ru/105#target-1276

3. 3uma, T.M. Kommounnas xumus: nabopaTopHbli npaktukym : [16+] / T.M. 3uma ;

HoBOCHOMpPCKHMH TrOCYJapCTBEHHBIM TeXHHYecKHil yHHBepcHTeT. - HoBocuOupck
HoBocHOMpPCKHI TOCYJIapCTBEHHBIM TeXHHYeCKHH yHuBepcurer, 2017.-71 c. : mi., Tabm. -
Pexum JocTyna: o ITOIITHCKE. - URL:

https://biblioclub.ru/index.php?page=book&id =575152 (nata obpamenus: 26.03.2021).

ITeuaTHBIE H3OAHHUS

1. Xmensrunxuii, Propuk Apkagsesud. Ou3ndeckas ¥ KOJUIOUIHAS XUMHSA : yIeOHHUK UL BY30B
/ P. A. XMenTpHUIKHH .— cTepeoTHIL. u3x. — Mocksa : AnbsHc, 2015 .— 400 c. 8 3k3.

2. Konnounnas xumus : yue6.-meto. nocobdbue / aBt.-coctT. T. C. I'ypuna, E. B. HoroBunsina
; M-Bo obGpaszoBanus u Hayku PO ; ®IAOY BIIO «Yp®V um. mepsoro llpesnneHta
Poccuu B.H.Ensumna», Huxserarun. texmon. uH-T (¢wn.). — Hmwxauit Tarmn : HTHU
(pumuan) Yp@V, 2015. — 84 c. 5 3k3.

IIpodeccnonanbuble 6a3bl JaHHBIX, HHYOPMANHOHHO-CIPABOYHbIC H MOHCKOBBIE CHCTEMbI

1. DBC «YuuBepcuTeTckas 6ubnuorexa onmnaiiny (http:/biblioclub.ru)

2. OBC «Jlaup» (https://e.lanbook.com/ ).

3. DBC «Jnekrponnas 6ubmuorexa HTU» (http://nti.urfu.ru ).

4. Xypuaner: Koke u xumus, Tennossepretuka, [IpoMbllUieHHAS SHEPreTHKA

Marepuaasl gas aung ¢ OB3
Becs kontenr DBC mpencrasien B Buie (aiinoB chemmanbHoro (¢opmara s
BOCIIPOM3BEICHUS CHHTE3aTOPOM pPEYH, a TaK )€ B TECTOBOM BHJE, MPUTOTHOM IJII NPOYTEHHS C
HCITIOJIE30BAHUEM DKPAaHHOH JIyIIbl M HACTPOMKOM KOHTPACTHOCTH.
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2.1.3. MATEPUAJIBHO-TEXHHYECKOE OBECIIEYEHHUE JUCHOUTLINHBI

Konmouguaa xumMuasa

Ceeaennsi 00 OCHAMIEHHOCTH JNHCUHHILUIHHBI CIIENHAJTHIHPOBAHHBIM H ﬂaﬁopaTopHuM
OGOPYJIDBRHHQM H NporpaMMHBIM o0ecneyeHHeM

No Bun 3ausatui HaumenoBanme | OcHallleHHOCTH CHEIHANLHBIX Ilepeuenn
m\i CHELHANIBHBIX | IIOMELIEHUH U [TOMEIeHHH s IIPOrpaMMHOIO
MIOMEIIEHUH U CaMOCTOSITEIbHOM PabOTEI obecniedeHus.
MIOMELIeHUH IS PexBu3uTEI
CaMOCTOSITENIEHO ITO/ITBEPIKIAIOIIETO
it paboTEI JIOKYMEHTa
1 | Jlexuuu Yuebnas Meb6enb ayJIUTOpHAsI ¢ | Microsoft Windows,
ayIMTOpHA [UId | KoamyecTBoM paboumx mect B | [loroop Ne  43-
IIPOBEICHUSA COOTBETCTBHH ¢ KosmuecTBoM | 12/1712-2019 oT
JIEKITHOHHBIX cTyneHTtoB, pabouee mecto | 18.11.2019;
3aHATHH IIpero1aBaTens, nocka | [Tognucka Ha
ayIuTOpHAsl. COIIPOBOKACHHE TI0
Kommnexr neperocHoro | 31.01.2021.
IIPOEKIIMOHHOTO Microsoft Office,
obopynoBaHU: HOYTOYK, | JloroBop Ne 43-
IPOEKTOp, 3kpaH Ha mTatuBe. | 12/1712-2019 ot
18.11.2019;
[Toamucka Ha
COIIPOBOXKAECHHE TI0
31.01.2021.
2 | JJaGoparopHBbIe VuebHast Mebenb ayuTOpHAsI ¢ | Microsoft Windows,
paboThI ayIMTOpHs it | KonuuecTBoM paboumx mecT B | Jlorosop Ne  43-
IIPOBEIEHHUS COOTBETCTBHH ¢ KosmuecTBOM | 12/1712-2019 oT
1a0opaTopHBIX | CTyJaeHTOB, pabouee Mecto | 18.11.2019;
3aHATUA IpernoiaBaTers, mocka | [Toamucka Ha
ayIUTOpHAas. COIIPOBOKIECHHE TI0

KomnproTepHas TeXHHUKA!
IIEPCOHAIBHBIE KOMITBIOTEPEL,
nepudepuiiibie yCTpoHCcTBa B
COCTaBE KIABUAMYPbL, MbLULU,
MOHUMOpA), yCTPOHCTBa
HOIKITIOYEHHUS K CETH
WuTepHeT, D0CTyI B
3JIEKTPOHHYIO
HH(OpMAIMOHHO-
obpasoBarensHyto cpeny HTU
(bmnmuana) Yp®@Y, koMIiekT
JHIEH3UOHHOTO
IIPOrpaMMHOI0 00ecIIeueHH .
e Becsr nabopatopusie BKJI-
500,

e Bechl 3JIeKTpoHHBIE BP
2117,

e pempsamurens BII-5,

e Pu-metp-340,

31.01.2021.
Microsoft Office,
Jorosop Ne 43-
12/1712-2019 ot
18.11.2019;
[Moamucka Ha

COITPOBOKICHHE 10
31.01.2021.
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HOHOMETD,
3IEKTPOIIH3ED,
BHCKO3HMETD,

Bechl aHanuTHyeckue BIIA-
200

3 | Koncynpranuu YuebHnas Mebens ayIUTOpHAs c
AyIOUTOPHUS UIA | KOJMYECTBOM pabodMX MecT B
TIPOBEICHUS COOTBETCTBHH € KOJIHYECTBOM
o He tpebyercs
KOHCYJIbTallMii | CTyZeHTOB, pabodee MecTo
peroiaBaTes, JocKa
ayAHTOpHAs.
4 | Texymmii Yuebnas Mebens ayauTOpHas c
KOHTPOJIb, ayJUTOPHS [UIS | KOMTHYECTBOM PaboYMX MECT B
NIPOMEXYTO4YHasl | IPOBEICHHS COOTBETCTBHH C KOJIMYECTBOM
aTTecTanus TEKYIIEero CTyIEHTOB, pabouee MecCTO He tpebyercs
KOHTPOJIS K IIpernoaBarens, JIocKa
IIPOMEXYTOYHO | ayIHTODHas.
¥ arTecTauyu
5 | CamocrostensHas | [Tomemenus Mebens ayAuTOpHas ¢
paboTa CTYAEHTOB | IS KOJMYECTBOM PabOYHMX MECT B
CaMOCTOSATENBHO | COOTBETCTBHH ¢ KommdecTBOM | Microsoft Windows,
i paboThI crynenToB, pabouee Mecto | [loroop Ne  43-
oOyJaronmxcs | IpernojaBaren, mocka | 12/1712-2019 0T
ayIMTOpHAs. 18.11.2019;
KomMmmbroTepHas TEXHHKA: [Tognucka Ha
[IepCOHABHEIE KOMITBIOTEPH], | COMPOBOXKICHHE II0
nepudepuitasie ycrpoiictea B | 31.01.2021.
cocrase knasuamypwi, moiwiy, | Microsoft Office,
MOHUmMOpA), yCTpORCTBa Jorosop Ne 43-
MMONKITIOYEHHS K CETH 12/1712-2019 ot
HHTepHeT, 10oCcTyn B 18.11.2019;
NIEKTPOHHYIO [Tonnucka Ha
HH(pOpMALIMOHHO- COIPOBOXKJICHHE I10
obOpasoearensHyto cpeny HTHU | 31.01.2021.
(punuana) Yp®@Y, KOMIIEKT
JTUIEH3MOHHOTO
IIPOrpaMMHOr0 00ecneYeHusl.
2.2. PABOYAS ITPOI'PAMMA JTUCIHTUIIIMHBI
XuMUsI IPUPOJHBIX SHEPTOHOCUTENIEH
PaGouas mporpamMMa JUCIUIUIAHEI COCTABJIEHA aBTOPOM:
Ne n/m | @amunusa Uma OtyecTBo ¥ HERRW CTEN IR Jo/KHOCTH Honpaspeneusne
y4eHoe 3BaHHE
1 I'ypuna Tamapa CepreeBHa - CT. HemapraMeHT
[pernojaBarTe | €CTeCTBEHHOHAY4H
b oro oOpazoBaHHs
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2.2.1. COAEP) KAHHUE H OCOBEHHOCTH PEAJIM3AIINU JTUCITUITJIMHBI

2.2.1.1. TexHo/ioruu o0y4eHusi, HCIOJIb3yeMble MPH H3Y4YeHHH JHCHHIIIHHBI MOIY IS

XUMHUS TPUPOTHBIX SHEPTOHOCHTENEH

[Ipu peanuzaiui AUCIHUILIHHBI HCIIONB3YETCS TPAJULMOHHAS (PENpOAyKTHBHAS) TEXHOJIOIHUS,
NPUMEHSIOTCS HH(POPMAIHOHHBIE TEXHOJIOTHH, TIPo0IIeMHOe 00y4YeHHe.

2.2.1.2. Ilnanupyemble pe3y/abTaThl 00y4eHHs! (HHAMKATOPHI) M0 AHCIHILIHHE

Koa u HammeHnoBaHune
KOMICTCHIMH

ILianupyemMble pe3yabTaThl 00y4eHHs (HHAHKATOPHI)

OIIK-1. Criocoben
(opMyTHPOBATE U pEIIATh
3a1aui, OTHOCAIIHECS K
npodeccCHOHATBHOR
DeSTEeIBHOCTH, IPHUMEHSIs
byHIaMeHTaTbHBIE 3HAHUS
OCHOBHEIX 3aKOHOMEpPHOCTEIH
Pa3sBUTHS [IPHPOJIBLL, YeIOBEeKa
1 obmiecTra

3uanus:
- COCTOSTHHE U TEePCIEKTHBB! HCIIOIb30BAHUS IIPUPOTHOTO
TOILJIMBA,
- OCHOBHBIE MeCTOpOXAeHHUS B Poccuu U 3a pybexoM;
YMmenns:
- OIIpeleNATh pallMOHAIBHEINA COCTaB CHIPhS;
HNmers onbIT/BIageThb
- METOJaMH pacueTa ONpeAeIeHHs TEPMOJHHAMHYIECKHX
XapaKTepUCTHK BEIECTBa,
JIHYHOCTHBIE KA4eCTBAa:

JIeMOHCTPHPOBATh OTBETCTBEHHOE OTHOLIEHHE K BBITIOJHEHHIO
3aJaHHH MO OCBOEHUIO KOMIETEHLIMH

OIIK 3. Cnocoben
IIPOBOJIUTH MCCIIEOBAHUS U
M3BICKaHHS /U1 PEIIEHHS
TPHKJIAIHBIX HHKEHEPHBIX
3a/1a4 OTHOCSIIHUXCA K
npogeccHoHanbHOH
JIEATEIbHOCTH, BKIIFOYas
NIPOBEJICHHE U3MEPEHUA,
TUTAHUPOBAHHE M MOCTaHOBKY
JKCIIEPUMEHTOB,
HHTEPIIPETALUIO
TIOJIyYEHHBIX PE3YJILTATOB

3nanus:
- TUIIBI IPUPOJHBIX SHEPTOHOCHTEIIEH, HX COCTaB, 3aI1achkl 1
TEXHOJIOTHH HX IepepaboTKu
Ymenus:
- IIPOBOIUTE MUKPOCKOIIMYECKHE HCCIIEJOBAaHUA MHHEPAJIOB B
MIPOXOIAIIEM H OTPAXKEHHOM CBETE,
- OIIpe/eNATh TEIUIOTBOPHYIO CIIOCOOHOCTH TOIUIMBA.
Hmers onbIT/BiIaNeTH
- METOJIaMH OmpeAeacHHs PU3HYECKUX XapaKTepHCTHK
MaTepHana,
JIngHOCTHBIE KaYecTBAa:

JIeMOHCTpHPOBATh OTBETCTBEHHOE OTHOLUEHHE K BBINOIHEHHIO
3a/laHHi 0 OCBOCHHIO KOMIIETEHLIMH

2.2.1.3. Copep:raHue JTHCHUIIHHBI

Kon
Paspen, Tema
pasaeia, Copep:xkanue
AU CHHUINIHHBI
TeMbI
Pl Yrnepon ¥ yriaepoaHsle CTpykTypa  aUIOTPOIHBIX  MOJU(MHKALUH
MaTepHaJIb yriaepona:  rpabur, anMa3s, kapOuH. DyIUIepeHE,

IONyd4eHHe, CBOMCTBA, IPUMEHEHHE, OCOOEHHOCTH.
HanotpyOxu, cTpykTypa, IIONyYeHHE, CBOWCTBa,
npuMmeHeHre. HaHOTeXHOJIOTHH.

@H3MKO - XHMHYECKHE CBOMCTBA YIJEepoja.
CuHTE3 yriiepoja U3 ra3zoBoil M KOHIEHCHPOBaHHOH
¢a3. VYrnerpadpuroBble MarepHanbl, (QHU3HYECKHE H
XHMHYECKHE CBOMCTBA, CIIOMCTHIE COENMHEHHA H
KapOuapl.
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Omnepanuyu npH MONYYEHHH YIJIETpadUTOBBIX
MarepuanoB. OOmmit  mpuHIMD ~ oOXkura H
rpadHuTaIlHH.

P2 Hcxonusit pacTHUTEIbHBIH MaTrepuail.
IIpeBpammenns HCXOQHOIO PACTHTENBHOIO MaTepHasa
B mpolecce yrieoOpasoBanus. Kiaccuduxanus
TBEPABIX TOphIX ropiounx uckomaembx (TTH).
TBepable pHpoOIHBIE Topdsnas, OypoyronbHas, KaMEHHOYTOJbHas H
SHEPrOHOCHTENH aHTpalUTOBas CTaquu yriaeobpasoBaHus. OusnHueckue
cBoifcTBa  yried  (ONTHYECKHE, 3JIEKTPUYECKHE,
tertoduzndeckue). Texananus, MEMEHTHBIH aHanu3
YIJIA.

P3 HedTs Paitonsl 3ajeranus HedTH. PpakIMOHHBIA H
rpynmoBoif  coctaBel.  Kiaccubukamus — HedTel.
ITpoucxoxaenue, Teopun odpasopanust HedhTu. Cxema
paspyumieHuss HedTu. @OpaKUMOHHBIH, TIpPYIIOBOH,
JJIeMeHTHBI  cocraB  HedpTH. TexHonormueckas
kinaccudukanus HedTu. 3anacs! 1 100bMa HeQTH.

P4 I'a3 [Mpupomuerii  ra3.  Cocra.  Kpymneie
MECTOPOKICHHUS. Jo6p11a. TpancnopTHpoBKa.
ITepepabotka. CHHTE3BI HA OCHOBE IIPUPOJHOTO ra3a
Cnanuessli ras

2.2.1.4. SI3bIk peaH3anM{ NPOrpaMMbl
I[IporpamMma JMCLMILTHHEI PEATH3YETCs Ha TOCYIapCTBEHHOM fA3bIke Poccuiickoi @eneparun

2.2.2. YYEBHO-METOJUYECKOE U UH®OPMAIIMOHHOE OBECIIEYEHHE
JUCHUITIJIMHBI

XuUMUS IPUPOTHBIX SHEPIOHOCHTENEH
DJIeKTPOHHbIE pecypchbl (H31aHHs)

1. T.C. Typuma. XuMHs IPUPONHEIX  BHEProHocUTeNed.  XUMHS  YIJIEPOIHBIX
MaTtepHanos/[DNeKTPOHHBIA pecypc]:  MeTOH. yKa3aHHMs K BBIIOJHEHHIO JIA0OpaTOPHBIX
paboT M0 MUCHUIUIMHE «XHMHS MPHPOJHBIX JHEPrOHOCHTENEH W XHMHS YIIEPOJHBIX
marepuanoy HTU (pumman) YpdY, 2018 (permerp. Ne 15-02/18213-17 or 30.01.2019)

https://elib.ntiustu.ru/434/getFile
2. Kpyrckmit 0. JI. TIlpomsBomctBo yrierpahHTOBBIX MaTepHaioB: ydeOHOe TocoOHe

[Onextponnsii pecypc] / Hopocubupck:HI'TY,2012. -116¢c. - 978-5-7782-1918-2
http://biblioclub.ruw/index.php?page=book&id=228850

3. BBeneHWe B XMMHIO NPHPOJHBIX COCOWHEHWH: aMMHOKHCIOTBI, YTJIEBOIBI, HYKJICHHOBBIE
kucaotel : [164] / cocr. AK. Kyparosa, I'.Il. Caruryniuna, A.C. ®ucrok ; OMmckuii
roCyapcTBeHHBIH yHuBepcuter uM. @. M. J[locroesckoro. - Owmck : OMCKu#
rocynapcTeeHHbIi yauBepcuteT uM. ©.M. Jloctoerckoro, 2017. - 80 c. : Tabin., ui. - Pexum
mocTyna: 1o nozanucke. - URL: https://biblioclub.ru/index.php?page=book&id=563148 (xata
obpamenus: 26.03.2021).
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IleyaTHble H3AAHKUS

XWMHS IPEPOIHBIX 3HEPTOHOCHTENEH H YIIEPOIHBIX MAaTEPHAIIOB : y4el. mocobue s By30B
/ T. B. Byxapkuna, C. B. Bepxwuuunckas, H. I'. lurypos [u ap.] .— Mocksa : Texnuxa, 2009
— 204 c. : mn. — I'pud, 10 3xs3.

1. OBC «YuuBepcuTeTckas oubnuoTeka onnaiay» (http://biblioclub.ru)
2. OBC «Jlanp» (https://e.lanbook.com/ ).

3. DBC «Dnekrponnas 6ubmmorexa HTW» (http:/nti.urfu.ru ).

4. ypuansr: Koke u xumus, Temnosnepretuka, IIpoMEIIIeHHAs SHEPreTHKA

Marepuassl aas aun ¢ OB3

l'[pmbeccnona.ﬂbﬂme 0a3bl JaHHBIX, HH(})ODMRHHOHHO-C“[}aBO‘leIe H NOHCKOBBI€ CHCTEMBI

Becr xontenr DJBC mpexacraien B Buie (aiinoB cnenmanbHOro (Qopmara Uil
BOCIIPOM3BEICHUS CHHTE3aTOPOM pedH, a TaK JK€ B TECTOBOM BH/E, MPHUTOAHOM Ui NPOYTEHHS C
MCIIONIB30BAHHEM DKPaHHOM JIYIIbl M HACTPOHKOH KOHTPACTHOCTH.

2.2.3. MATEPUAJILHO-TEXHUYECKOE OBECIIEYEHHUE TUCHUIIINHBI
X¥MHS IPHPOJHBIX SHEPrOHOCHTENEH

Ceegendsi 00 OCHAIMEHHOCTH MMCUMIUIMHBI CIENHAJH3HPOBAHHLIM H J1a00paTOPHLIM
o0opyaoBaHHEM H NPOTPAMMHBIM olecneyeHueM

Ne Bun 3ansTui HaumenoBanue | OcHaIEHHOCTH CIIENMATIbHBIX [Tepeuens
m\n CIENHANBHBIX | [IOMEIEeHUH U MOMEIEHUH s IIPOrPaMMHOTO
TIOMEILEHHH H CaMOCTOSTENbHON paboTEI oOecnedyeHusl.
IOMEINEeHHWH s PexBu3uTe!
CaMOCTOSITEIBHO MIOITBEPIKAAIOIIEr 0
i paboTeI JIOKYMEHTa
1 | Jlexuuu YyebHad Mebenb ayuTOpHAs ¢ | Microsoft Windows,
ayJuTOpHs A | KommdecTBoM paboumx mect B | Jlorosop  Ne  43-
NPOBENCHUS COOTBETCTBHH C KoymuectBoM | 12/1712-2019 oT
JIEKIIMOHHBIX cryneHtoB, paGouyee Mecto | 18.11.2019;
3aHATHH IpenojaBaTes, nocka | [Togmucka Ha
ayIMTOpHAas. COIPOBOXK/IEHHUE I10
Kommiext nepesocHoro | 31.01.2021.
IIPOEKIIHOHHOTO Microsoft Office,
o0opy1oBaHHA: HOyTOYK, | loroBop Ne 43-
IpOeKTOp, 9KpaH Ha mratuee. | 12/1712-2019 ot
18.11.2019;
[lonnucka Ha
COIPOBOX/IEHHE IIO
31.01.2021.
2 | Koncynpranuu VyeOHas Mebens ayIuTOpHas c
ayIUTOPHS JUIS | KOJTMYECTBOM paboyMx MecCT B
IPOBEICHUS COOTBETCTBHH C KOJIMYECTBOM H
. e Tpedyercs
KOHCYJIBTAalldii | CTYZeHTOB, pabodee MeECTO
[pernojaBarens, JIocKa
ayAHTOpHAas.
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Vyebuas

3 | Texymmuit Mebens ayAMTOpHAs c
KOHTPOITb, ayIUTOPHS U | KOJIMYECTBOM pabouux MecT B
IIPOMEKYTO4HAs | IPOBEJCHHUS COOTBETCTBHHM C KOJIMYECTBOM
aTTecTalus TEKYIIEro CTyIeHTOB, pabodee MecTo He tpebyercs
KOHTPOJIS X npenojaBaTens, IocKa
IPOMEXYTOYHO | ayJUTOpHAs.
1 aTTecTalvy
4 | CamocrosarensHas | [ToMenmenus Mebensb ayJauTOpHasd c
paboTa CTYNEHTOB | JUIs KOJIMYecTBOM pabodMx MecT B
CAMOCTOSITENLHO | COOTBETCTBUH ¢ KoimuecTBOM | Microsoft Windows,
i paboTEI cTymeHTOB, pabouee Mecto | [loroBop Ne  43-
o0yugarommxcs [IperoaBarens, mocka | 12/1712-2019 oT
ayIuTOpHAs. 18.11.2019;

KomnproTepHas TeXHHKA:
IIepCOHAIBHBIE KOMIIBIOTEPEI,

ITonmuicka Ha
COIIPOBOXKIACHHUE 10

nepudepuiinsie ycrpoiicteaB | 31.01.2021.
cocrage krasuamypul, moiuiy, | Microsoft Office,
MOHUMOpaA), yCTpoHcTBa Jorosop Ne 43-
ITOJIKIIIOYEHHS K CETH 12/1712-2019 ot
VuTepHer, 1OCTYII B 18.11.2019;
3IEKTPOHHYIO [Toanucka Ha
HHGOPMAIMOHHO- COIIPOBOXKJICHHUE TI0
obpaszosarensuyo cpexy HTHW | 31.01.2021.

(punuana) Yp®@Y, koMIIIEKT
JIMIEH3HOHHOTO
IPOrPaMMHOT0 obecreyeHusl.

2.3. PABOYASI IPOT'PAMMA JUCIUILINHBI

Texuuueckas TEpPMOIHHAMHKAa H TEILNIOTEXHHUKA

Paboyas nporpaMMa JHUCHHUIIIHHEI COCTaBICHA aBTOPOM:!

Ne n/m | @amuaus Uma OT4yecTBo et Jo/KHOCTD TRonpaaneavine
yueHoe 3BaHHe
1 Cunopos Oner FOpseBud | A.T.H., npodeccop | mpodeccop JlemapraMeHT
€CTeCTBEHHOHAYUH
oro oOpa3oBaHHs

2.3.1. COAEP’KAHHUE U OCOBEHHOCTH PEA/IM3AIIMN TUCHUILTAHBI
TexHuveckas TepMOJHHAMMKA M TEIUIOTEXHHUKA

2.3.1.1. TexHoJ0OrHH 00y4eHH A, HCIIO/Ib3YeMbI€ NIPH H3Y4YeHHH JUCHHILIHHBI MOXYJIA

Ilpy peanu3anyy IMCUMIUIAHBI UCIOIB3yeTCsS TPAJUIHMOHHAA (PENPOLYKTUBHAS) TEXHOIOIHS,
IIPUMEHSIOTCS HH()OPMAIMOHHBIE TEXHOJIOTHH, IpobIeMHOE 00ydeHue.

2.3.1.2. IlnanupyemMblie pe3yIbTaThI 00ydeHns: (MHIHKATOPLI) MO AHCUHMIIHHE

Koa 1 HauMeHOBaHHE
KOMIIEeTeHIHH

ILianupyeMblie pe3yJabTaThl 00y4eHHs (MHIHKATOPHI)
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OIIK-1. Cnocoben
(GopMyIIHPOBATH U pelaTh
3a/a4y, OTHOCSIIMECS K
npodeccuoHanbHOM
IeSTeNbHOCTH, IPAMEHSS
(ysIaMeHTaIbHBIE 3HAHHUS
OCHOBHBIX 3aKOHOMEPHOCTEHN
Pa3BUTHUSA IPUPOJIBL, YENIOBEKA
1 ofIecTpa

3Hanus:
- OCHOBHBIE  CBOHCTBA H napaMeTpbl  COCTOSHHS
TEPMOAMHAMHYECKHX CHCTEM M 3aKOHBI IpeoOpa3oBaHUs
SHEPTHH;

- 3aKOHBI TEPMOJHMHAMHKH;
- TepMOJII/IHaMIfI‘IeCKI/Ie l'IpOL[CCCBI H OCHOBBEI UX aHEUIH?:a;
Vmenns:

- OLEHHMBATh I1apaMETPhl COCTOSIHHUS TEPMOIMHAMHYECKUX
cucreM U 3 (HeKTUBHOCTH TEPMOIMHAMHYECKHUX IIPOLIECCOB;

- pacCUUTHIBATH II0KA3aTeIH, TapaMeTphl TENI000MeHa;

HNmeTs onbIT/BIANETD:

- MeTomaMH aHanmu3a 3PPEKTHBHOCTH TEPMOIMHAMHYECKHX
TEXHOJOTMYECKHX IIPOLIECCOB. :

OIIK L Cnocoben
IKCILIyaTHPOBATh
TEXHOJIOTHYECKOEC
000pyIOBaHHe,  BEIIONHATH
TEXHOJIOTHYECKHE OIepalny,
KOHTPOJIHPOBATE
KOJHYECTBEHHBIE %
KayeCTBEHHBIE  IMOKA3aTeH
MOJTy4aeMoi TIPOYKITHH,
MOKa3aTeTH  SHEpro- 7}
pecypcoaddexTHBHOCTH
IIPOU3BOJICTBEHHOTO LIMKIA H
IIPOIYKTa, OCYIIECTBIISATh
METPOJIOTHYECKOe
obecrneyeHue
MIPOU3BOACTBEHHOH
JEATENbHOCTH

3Hanus:

- crioco0kI yIpaBlIeHUs TapaMeTpaMu TeIIo00MeHa;
YMmenus:

- aHaIU3UpOBaTh  TEPMOJMHAMHYECKHE
TEIIOTEXHUYECKUX YCTPOHCTBax

HmeTh onibIT/BIaAETH:

IpolEecCHl B

- MeromaMH aHamu3a 3QQEKTHBHOCTH TEPMOAMHAMUYECKHUX
TEXHOJIOTHYECKHUX TIPOIIECCOB.

2.3.1.3. Coaep:xanue JTHCHHIIIHHBI

Koa
Paznen, Tema
pasaena, O Conep:xanue
TeMBbI
[TpenMeT TeXHHYECKOH [Mpeamer TeXHUYECKON TEPMOIHHAMUKHU H €€ 3a1a4H.
Pl TEPMOJAHMHAMMKH H €€ OcHoBHBIE OHATHS. OCHOBHEIE TEPMOAUHAMHYECKHE
3aJayvu. napameTpsl. PaboTa, Teriora, BHY TPEHHSSA SHEPrHs.
[ u II 3axoHEI [lepBbIi 3aKOH TEPMOAMHAMHMKH. TemIOeMKOCTb.
P2 TepMOIUHAMHUKH Ontanenus. Buemnss pabora cucrembl. Bropoi
3aKOH TePMOIMHAMHKH. DHTPOIIHSL.
TepMoarHaMUYECKHE Tepmonunamuyeckue  mpomecchl.  llomuTponHeii
P3 IIPOIIECCHI nponecc.  AnuabarHeii  mpouecc.  M3oGapubii
nporecc. HM3oxopHslii mponecc. HMzorepmuueckuii
IIpOIIECC.
[{UKIIBI TETUTOBBIX [{uKIBI TEIUTOBBIX aBHrarenei. Pabora kommpeccopa.
P4 IBUTATENIECH Ilukiel  OBHraTenell BHYTpeHHEro cropanus (c
H30XOPHBIM  IOJBOJOM  TEIUIOTBL, C  TIOJBOJOM
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TENJIOTEl B H300apHOM IIpOIECCE, CO CMEIIaHHBIM
noABOOM  TemnoTel). Iluknel  ra3oTypOMHHBIX
YCTAHOBOK (C IOJBOJOM TEIUIOTEL B H300apHOM
npouecce, C TOABOAOM TEMIOTEl B H30XOPHOM
IIpolLECCE).

P5 Bopsuoit map. [uxmner Bomsuo#t nap. Llukisl mapoTypOMHHBIX YCTaHOBOK.
napoTypOuHHBIX ycTaHoBOK | Lluki Penkuna.

2.3.1.4. f3bIk peanu3anuy NporpamMmel
IIporpamma AUCIMIUIMHBI peamu3yeTcs Ha rocy1apcTBeHHOM A3bIke Poccuiickoi enepanun

2.3.2.YYEBHO-METOIUYECKOE U UH®OPMAIIMOHHOE OBECIIEYEHHUE
JUCHHUILINHBI

Texnudeckast TepMOIMHAMHKA U TEIUIOTEXHHKA
JJIeKTPOHHBIE pecypchbl (H3JaHNS)

1. Texnuyeckas TEPMOJMHAMHKA W TEIUIOTEXHHKA : NPakTHKyM : [16+] / cocT. A.A. XameHko,
M.IO. Kanuunuenko, A.H. Bucnorysos ; CeBepo-KaBka3sckuii (enepanbHblii yHUBEPCHTET. -
Craspomoins : CeBepo-KaBkazckuii @enepanshsii yaupepcutet (CKOY), 2017. - 107 c.: mi. -
Pexxum poctyna: mo moamucke. - URL: https:/biblioclub.ru/index.php?page=book&id=483836
(mara obpamenus: 26.03.2021).

2. [lpakTuyeckne  ympaxHeHHs 1o jgucuuiuigHe «TexHudyeckas  TepMOJMHAMMKA U
TEIUIOTEXHHKA» [DyeKTpoHHbI pecype] : mpakTukyM / aBT.-cocT. O. 0. Cuuopos ; M-Bo
HayKH 4 BeIcul. obpaszosanus P@; ®IAOY BO «Yp®Y um. nepsoro [Ipesunenta Poccun b.H.
Enpiuna», Hmwkaerarun. texnon. uH-T (¢un.). — Hmwkauit Tarun : HTU (dunuan) VpdYV,
2019. - 30 c. Ne15-02/18121-17. http://elib.ntiustu.ru/105#target-3726

IleuaTHble U3OAHUS

1. BackakoB, Aasbeprt IlaBaouu . Texuudeckass TepmMoauHAMHKA : yueb. mocobue / A. I
Backaxos, E. IO. [Tapmok ; Hayu. pen. B. A. Mynu. - Exarepun0ypr : YI'TY-VIIH, 2010.-128
c. : WL - Bubmuorp.: c. 76 (4 Hass.). - [Ipunoxenue: c. 77-127 .

IIpodeccnonanbHbIe Ha3bI JAHHBIX, HHPOPMANHOHHO-CNIPABOYHbIE H IIOHCKOBbIE CHCTEMBI
1.9BC «VuusepcuTeTckas 6ubnuorexa onnaitny (http://biblioclub.ru)

2.9BC «Jlanb» (https://e.lanbook.com/ ).
3.9BC «Dnextponnas 6ubnunorexa HTH» (http://nti.urfu.ru ).

MarepuaJs aus juyg ¢ OB3
Becs koHteHT OBC npeacraBieH B Bume (ailoB crnenuanbHOro ¢opmara Ui
BOCIIPOM3BE/ICHUSI CHHTE3aTOPOM DEYH, a TaK K€ B TECTOBOM BHJE, IPHIOJHOM JUls MPOYTCHHA C
HCIIOIE30BAHUEM SKPAHHOM JTYNbI X HACTPOHKOH KOHTPACTHOCTH.

2.3.3.MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCIHUIIINHBI
Texuuueckas TepMOJMHAMHKA H TEIJIOTEXHHKA
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CBe}]eHl{ﬂ 00 OCHAIIEHHOCTH JHCUHIUIHHBI CHEHAJTHIHPDOBAHHBIM H JIaﬁOpaTOPHblM
000py10BaHMEM M NPOrPaMMHBIM o0ecniedeHneM

Ne Bupa 3anstuit HaumenoBanue | OcHalEHHOCTB CHELHAIBHBIX [lepeuens
o\ CHEeNHANBHEIX | HOMENeHHH U IOMeIeH i 1S IPOTPaMMHOTO
IIOMEIIEHHH U CaMOCTOATENIEHON paboThI obecredeHus.
NIOMENIEeHHUH IS PexBu3UTEI
CaMOCTOSTENIEHO TIOATBEPIKIAIOIIETO
it paboThI JIOKyMEHTa
1 | Jlexuuun VYyebuas MebGens ayauTOpHast ¢ | Microsoft Windows,
ayIUTOpHUS NS | KojauuecTBoM paboumx MmecT B | JloroBop Ne  43-
MIPOBEICHUS COOTBETCTBHH ¢ KoymuecTBoM | 12/1712-2019 oT
JIEKITHOHHBIX CcTyImeHTOB, pabouee mMecrto | 18.11.2019;
3aHATHH IIpenoaBaTe’s, nocka | [Tognucka Ha
ayQuTOpHas. COINPOBOXKICHUE IO
Kommnexr neperocHoro | 31.01.2021.
MIPOEKIIHOHHOTI'O Microsoft Office,
obopyaoBaHusi: HOyTOYK, | [loroBop Ne 43-
IPOEKTOp, 9KpaH Ha mratuBe. | 12/1712-2019 ot
18.11.2019;
[Tonnucka Ha
COIPOBOXKICHHE 10
31.01.2021.
2 | IlpakTuueckue Yyebnas Mebenb ayauTOpHas ¢ | Microsoft Windows,
3aHATHS ayMTOpHA [UId | KommdecTBoM paboumx mect B | [loroeop Ne  43-
[IPOBEICHUS COOTBETCTBMM C KojmmvecTBoM | 12/1712-2019 oT
MPaKTUYECKHUX cTymeHTOB, pabouee wmecto | 18.11.2019;
3aHATHH IpenojaBarens, nocka | [Toamucka Ha
ayIuTOpHAas. COIPOBOXKIEHHUE I10
Kommnext neperocuoro | 31.01.2021.
MIPOEKIIHOHHOTO Microsoft Office,
00OpyIOBaHHUSA: HOYTOYK, | JloroBop Ne 43-
IIPOEKTOD, 3KpaH Ha mTatuse. | 12/1712-2019 ot
18.11.2019;
[Toanucka Ha
COTNPOBOXKIEHHE IO
31.01.2021.
3 | Koncynpramuu YyeOnas Mebens ayIATOpHAs c
ayIUTOPHS JUId | KONMYECTBOM pabodMX MECT B
IIPOBEIEHHUS COOTBETCTBHUH C KOIHYECTBOM q
® e Tpebyetcs
KOHCYJIbTAIlMH | CTYZEHTOB, pabodyee MeCTO
IIpernojaBaTe’is, JIocKa
ayIUTOpHAsL.
4 | Texymmit Vyebuas MebGens ayauTopHas e
KOHTpOJIb, ayJUTOPHS A | KOJMYECTBOM PabO4MX MECT B
NPOMEXYTO4YHAass | IPOBENCHHUS COOTBETCTBHH C KOJIMYECTBOM
aTTecTalus TeKyIIero CTymeHTOB, paboudee MeCTO He tpebyercs
KOHTPOJISI X IIperoaaBaTe’s, Jocka
[IPOMEXYTOYHO | ayAUTOpPHAs.
# arrecTalyuu
5 | Camocrosrensnas | Ilomemenus Mebens ayJuTopHas ¢ | Microsoft Windows,
paboTa CTyI€HTOB | AJs KonuyecTBoM pabounx mecT B | Jloroop Ne  43-
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i paboTsl

oOyJaroruxcs

CaMOCTOSITEIIFHO | COOTBETCTBUH ¢ KojmuecTBoM | 12/1712-2019 oT
cTymeHTOB, pabouee Mecto | 18.11.2019;

npenojaBaTens, nocka | [lognucka Ha
ayauTOpHAas. COTIPOBOMKICHHE 10
KoMmbroTepHas TeXHHKA: 31.01.2021.

HepcoHanbHbIe KoMIboTephl, | Microsoft Office,
nepuepuitaele yerpoiictsa (B | Jlorosop Ne 43-

COCTaBe KAAGUAMYPbL, MbIULL, 12/1712-2019 ot
MOHUMOpA), yCTPOHCTRa 18.11.2019;
MOJKTIOYEHHS K CETH [Toamucka Ha
WutepHet, HoCTYN B CONPOBOKAEHHUE 110
3JIEKTPOHHYIO 31.01.2021.
“HGbOpPMaIHOHHO- HoroBop Ha

obpazoBatensHyto cpeny HTU | npenocrasnenue
(pumuana) Yp®@VY, komriekr IIOCTOSIHHOTO
JTHIEH3HOHHOTO IOCTYyIa K CETH
mporpaMMHoro obecneuenus. | MHTepHET oT
30.12.2019 Ne

800037
2.4. PABOYAS ITPOI'PAMMA JTUCIHHAIIIMHBI
OHU3UKO-XUMHS HAHOMATEpHAJIOB
Pabouas mporpaMma JUCITHILTHHEI COCTaBlIeHa aBTOPOM:
Ne i/ | @amuius Uma OT4gecTBo i J0/2KHOCTH Honpaanenemue
y4eHOe 3BaHHe
1 [Tpoxoposa Okcana HET CT. JlemaprameHT
BuktopoBHa mpernojiaBaresb | ecTeCTBEHHOHAYYH
oro odpa3oBaHus

2.4.1. COJEPKAHHUE U OCOBEHHOCTH PEAJIM3AIIUHA JUCITUTTIJINHBI
®u3HKO-XUMHS HAHOMATEPHAJIOB

2.4.1.1. Texsonorun o0y4eHus, HCMOJIb3YeMble IPH H3YYeHHH THCIHILTHHBI MOXY.IH

[Ipu peanu3anyy JMCIMIUIAHBL HCIONB3YETCS TPANHIMOHHAS (PENPOIYKTHBHAN) TEXHOJIOIHS,
TIPUMEHSIOTCS. HH(QOPMAI[MOHHBIE TEXHOJIOTHH, IIpob1eMHOe 00yUYeHHe.

2.4.1.2. Ilnanupyembie pe3yabTaTbl 00yIeHHs] (MHAHKATOPLI) 0 AHCUHMIVIHHE

Kon v HanMeHoOBaHHE
KOMIIeTeHIIHH

IlnanupyeMbie pe3yabTaThl 00yueHus (MHIHKATOPDI)

OIIK 3. Crocobel | 3nanus:

NPOBOJMTE HCCIENOBAHUA H | - xaccH(HUKALHIO HAHOMATEPHATIOB;
M3BICKaHHMs JUId  PEIICHHMS | - TeOpUH O CTPOCHHH H (HU3MKO-XMMHUYECKHX CBOMCTBAX
NpHAKIadHbIX HHXXEHEPHBIX HaHOMAaTEepHAJIOB;
3amad  OTHOCAINUXCA K | - cOBPEMEHHBIX 3KCIEPHMEHTAIBHBIX METOIOB HCCIEN0BaHUA

npodecCHOHaIBHOM HaHOMAaTepHasoB.
OeATECIIBHOCTH, BKIIXOYas | YmMeHUus:
IIPOBEACHHE H3MEPECHHH, | _ OnpesieNATh pa3MEPHOCTh HCCIEyEeMBIX HAHOMAaTEpPUAJIOB;
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IUTAaHUPOBaHHUE M [OCTAHOBKY
9KCIIEPHMEHTORB,
UHTEpIIPETALUIO
IIOJIyYEHHBIX Pe3yJIbTaTOB

- noAOHpaTh NpsIMbIE X KOCBEHHBIE METO/IbI OIIPEIEIEHHS
pa3MepOoB HAHOYACTHII U CTPYKTYPHl HAHOMATepHAIA.
HNmMeTs onbIT/BiageTh:

& IIepBPI‘IHOﬁ arTeCTallii H HUCCIICOOBaHHA @HBHKO-XHMH‘IGCKI’IX
CBOMCTB HaHOMaTepHaJlOB.

OIIK 7. Cniocoben
IKCIITyaTHPOBATh
TEXHOJIOTHIECKOe
0bopyIoBaHNE, BBIIOIHITD
TEXHOJIOTHYECKHUE OIepaIliH,
KOHTPOJIMPOBATh
KOJIMYECTBEHHBIE U
KauyeCTBEHHBIE I10Ka3aTEH
HOJIy4aeMO# IpOayKIIUH,
IMMOKa3aTeId 3HEPTO- U
pecypcoapexTuBHOCTH
NPOU3BOJICTBEHHOTO LIUKJIA H
NPOAYKTa, OCYIIECTBIATE

3HaHuA:

- KITacCU(pUKALUIO HAHOMATEPHATIOB;

- TEOPHH O CTPOCHUH U (HU3UKO-XUMHUIECKUX CBOHCTBAX
HaHOMAaTEpPHAIOB;

- COBPEMEHHBIX 3KCIIEpUMEHTAIBHBIX METOIOB UCCIIeI0BAHUS
HaHOMAaTEpUAaJIOB. '
Ymennsn:

- OMpPENENATh pa3MEPHOCTb UCCIIEAYEMBIX HAHOMATEPHAIOB;
- oI0MpPaTh NpsAMBIE U KOCBEHHBIE METOBI OIIpe e IeH
pa3MepoB HAaHOYACTHUI] ¥ CTPYKTYphl HAHOMAaTepHaa.
Hmers onbIT/BIAJETD:

- IIEPBUYHOM aTTeCTAIlUN U UCCIEIOBAHUS (PH3NKO-XUMHUIECKUX
CBOMCTB HAaHOMATEpHAJIOB.

METPOJIOTHYECKOe

obecrieyenue

IIPOU3BOICTBEHHOM

esSTeIbHOCTH

[TK-4: Crniocobern | 3nanmus:

AHAIH3NPOBATE - KJaccupuKalMio HaHOMaTepUaIoB;

TECXHAYCCKYIO - COBPEMEHHBIX SKCIIEPUMEHTAIBHBIX METOIOB HCCIIEI0OBAHHS
JIOKYMEHTAallIo, Toa0HpaTh HaHOMATepHaJIOB.

obopynoBaHue, TOTOBHTE | YMeHHUs:

3asBKM Ha NpHOOpeTeHHe U
PEMOHT 000pYI0BAHHS;

- OTIPENEIATh Pa3MEPHOCTDh UCCIIEAYEMBIX HAHOMATEPHAIIOB;
- MOA0UPATE MPAMBIE H KOCBEHHBIE METOIbI OIIPE/IEIICHH
pa3sMepoB HAHOYACTHMIL H CTPYKTYphl HAaHOMAaTepHaa.
HmeThk onbIT/BAAAETH:

- IEPBUYHOM aTTECTAlMM U HCCIeIOBaHMUS (PU3MKO-XUMHUYECKHX
CBOMCTB HAHOMATEPHAJIOB.

[TK 10. Cnocoben
OCYIIECTBIIAT

PO ECCHOHAIBHY O
JEATeJIBHOCTE C  y4eToM
3aKOHOAATENbCTBA
Poccuiickoit ®enepauuu, B
TOM 4ucie B obmactH

3KOHOMHKH H 3KOJIOTHH.

Ymenuns:

- mogOHMpaTk NpsMBIe X KOCBEHHBIE METO/IbI ONPEIENIEHHUs]
pa3MepoB HAHOYACTHI ¥ CTPYKTYPBI HAHOMATepHaa.

NmMers OnbIT/BIAJETH:

- MIePBHYHOM aTTeCTallWH U HCCIIEIOBAHUS (U3UKO-XHMHYECKHX
CBOMCTB HAaHOMATEPHAJIOB.

2.4.1.3. Copep:xaHue JUCHUIIHHBI

Kon
Pasznen, rema
pasaea, Conepxanue
JUCIHILIHHBI
TEMBbI
Kparxkas XapaKTepHUCTHKA COBPEMEHHBIX
P1 Brenenune HAaHOTEXHOJIOTH H METOJIOB MOy YeHH S
HaHoMarepuanoB. Llenu u coxepxanue Kypca. Mecto
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Kypca B  CHCTeME  IIOATOTOBKHM  CTY/IEHTOB.
OcobeHHOCTH OpraHu3anyy 00yUeHusl.

Ponb ¥ 3amaud GU3HYECKON XUMHH B M3yYEHHH CIOCOOOB
MOAy4YeHHs HAHOYACTHIl, METOJOB HCCIENOBaHUS HX
CBOMCTB M BO3MOXKHOCTH MX Pa3HOIIAHOBOIO MPHUMEHEHHMA

OOmas xapakTepuCTHKa B pasnuuHex  oOnactax  Hayku.  Knmaccudukauus
P2 HaHOYaCTHI[ H HaHoOOBekToB. CXOACTBO W pasfHuue KilaccHHKaLKH
HaHOMATEPHAIIOB HAaHOYACTHIl Pa3HBIMU aBTOpaMH. HaHOOOBEKTEI B TBEPIOM

BEIIECTBE KHUAKOCTAX M razax. OcobeHHOCTH (PHU3HYECKHUX,
XUMHUECKHX M OHOMOTHYECKHX CBOWCTB HAHOOOBEKTOB H
HAHOCTPYKTYPHPOBAHHBIX MAaTEPHAJIOB.

I'panuris paszena tasz. DU3NKO-XHMHUUYECKHE

Ponp Mex¢a3HbIX rpaHull B
OCOGSHHOCTH, CBA3aHHBIE C YMECHBILICHHEM pasMepa

P3
(bopmupoBaruy yacTHl. BHyTpeHHMe W BHELIHME pa3MEphl YacTHIL.
HapOMATcpHaTion IToBeeHKHe YacTHII IPH CHEKAHHHU
KHHeTHKA 1 KeazuposaHue B HaHOCHCTEMaX, YCTOMUYMBOCTD
TepMMOJHHAMUKA eI ¢ BHaHOOOBekTax. KuHeTuka mnpoleccoB B HaHOCHCTEMaXx.
P4 S AT XuMHUecKOe BOCCTaHOBIeHHe. PeakiuuMud B MHILEIAX,
%’Iq 6 A OMYNBCHAX M AeHapuMepax. KpHOXuMHuYecKud CHUHTES3,
OyICHUE U CTAOUIH3AMMA | 4610 1 paJMOLMOHHOXMMHYECKOE BOCCTAHOBIICHHE.
HAaHOYACTHII

Dusnyeckue MeTOIBI.

HaHouacTuupl yriepoja ©  KpeMHus;  (ysiepeHsr;
YIJIepO/IHbIE HAHOTPYOKM M HAHOMPOBONOKH. AMOpQHbIE
HEOpraHHYeCKHe  HAaHOCTPYKTYpbl,  OpPraHH4YecKue . H

DUsHIECKHE, XUMHAUECKHE 1 HEOpraHHYECKHE KOMITO3ULIMOHHBIE MaTepHaIbl,
Ps S S HAHOIIOPHCThIE Tena, MOJIeKy TApHEIE Tesa.
CynpamorekynspHble aHcamOnM M YCTPOMCTBA; TOHKHE
HaHO0OBEKTOB TUIEHKH, TIOBEPXHOCTHbIE CJIOM. MHUIENIAPHbIE CHCTEMBIN
M MHKpPOIMYJIbCHH. ASp0O3050, 30/H, IelH, JIHIOCOMEL,
GuomemMOpaHsl W HAHOOOBEKTHl  OHOJIOrMYECKOTO
TIPOHMCXOMISHHS.
CnoxuBmuecs 1
HepCIeKTHBHEIE 00IacTH Hcnonb3oBaHue pasMepHbIX 3(@deKkToB B Karanuse H
P6 MIPUMEHEHHUS (oTokaTanuze, B  TMOIYNPOBOJHUKOBOH  TEXHOJIOTHH.

HaHOMAaTEPHAJIOB B HAYKE U Hcnonp3oBaHWe HAHOYACTHL] B MEAUIIMHE U XUMHH.
TEXHHKE

2.4.1.4. SI3bIk peaau3anuH NPOrpaMMbI
IIporpaMma THCIHILTHHEI peATM3yeTcs Ha FocyapcTBeHHOM si3bike Poccuiickoii denepariiy

2.42.YYEBHO-METOJIUYECKOE W WH®OPMAINMOHHOE OBECIEYEHHUE
JUCHHAITIAHBI

DU3HKO-XHMHUS HAHOMATEPHAJIOB
Dj1eKTPOHHbBIE pecypchl (H3IaHMs)

1. PU3MKO-XMMHS HAHOYACTUL, HAHOMATEPHAJIOB M HAHOCTPYKTYp : yueOHoe mocobue / A.A.
Bapeibun, B.A. Baxtuna, B.M. Tomwmwmn, H.II Tomwmna. - KpacHospcek : Cubupckuii
denepansueii yausepcurer (COV), 2011. - 236 c. - Pexum JocTyna: mo MOIIHUCKE. - URL:
https://biblioclub.ru/index.php?page=book&id=229593 (nata obpamenus: 26.03.2021).

MMeuaTHbie H3TAHHSA
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He ucnone3yrores

IIpodeccoHa bHbIE 6361 JAHHBIX, HHPOPMALIMOHHO-CIIPABOYHbIE H NOHCKOBbIE CHCTEMbI

1.9BC «YuuBepcuteTcKas oubnuoteka onnaiti» (http://biblioclub.ru)
2.9BC «Jlanb» (https://e.lanbook.com/ ).
3.9BC «Onextponnas cubmmnorexka HTU» (http:/nti.urfu.ru ).

Martepuansi gas jaun ¢ OB3
Bece xomtenr OBC mpencraBner B Buae GaiuioB cnenuansHoro Qopmara s
BOCIIPOM3BEICHUS CHHTE3aTOPOM DEYM, a TaK XK€ B TECTOBOM BHJE, IPUTOJHOM IS MPOYTCHHS C
MCIIOIE30BAHMEM SKPAHHOH JTYIIbl M HACTPOHKONH KOHTPACTHOCTH.

2.4.3.MATEPUAJIBHO-TEXHUYECKOE OBECIHEYEHUE JTUCIUITJINHBI
OU3NKO-XUMHSI HaHOMATEPHAIOB

Cpenennsi 00 OCHAIEHHOCTH JHCHHILIHHBI CIENHAJTH3MPOBAHHLIM H Ja00paTOPHBIM
o0opy0BaHHEM M POrPAMMHBIM obecnedeHHeM

Ne Bun 3ansaruii Haumenopanue | OcHamEHHOCTD CIELHAIBHBIX ITepeuens
nm\n CHEIHAIBHBIX | OMEIIeHHUH U TOMEIIEHHH 11 IPOrpaMMHOTO
TIOMEIIEHUH U CaMOCTOSTENEHOH paboThI obecre4eHus.
MOMEIICHUH J11st PexBU3UTEI
CaMOCTOATEIBHO IIOJTBEPKIAIOILETO
# paboThl JOKYMEHTa
1 | Jlexuun Yuebnas MeGens ayIuTOpHAas ¢ | Microsoft Windows,
ayJMTOpHA Ui | KonudecTBoM paboumx Mmect B | loroop Ne  43-
IIPOBELECHHUS COOTBETCTBHHM ¢ KommyecTBoM | 12/1712-2019 oT
JIEKIIHOHHBIX cTymeHtoB, pabogee Mmecto | 18.11.2019;
3aHATHIH IpenoaBaTes, nocka | ITonmucka Ha
ayIUTOpHas. COIIPOBOKIEHUE T10
Kommext nepenocHoro | 31.01.2021.
MIPOEKIIHOHHOTO Microsoft Office,
obopyaoBaHus: HOyTOYK, | JloroBop Ne 43-
IPOEKTOp, SKpaH Ha mratuBe. | 12/1712-2019 ot
18.11.2019;
[Toanucka Ha
COIIPOBOXKICHUE TIO
31.01.2021.
2 | IIpakTuyeckue VYuebras Mebenb ayIMTOpHAas ¢ | Microsoft Windows,
3aHATHA ayIMTOpHs I | KonndecTBoM pabounx mecT B | Jloroop  No - 43-
MIPOBE/ICHUS COOTBETCTBHHM ¢ KonmuecTBoM | 12/1712-2019 oT
NIPaKTHYECKHUX cTyneHToB, pabouee Mecro | 18.11.2019;
3aHATHH IpernojaaBaTelis, nocka | [logmucka Ha
ayMTOpHAs. COIIPOBOXKIEHHE 110
Komriexr nepenocHoro | 31.01.2021.
MIPOEKITMOHHOTO Microsoft Office,
o0opyaoBaHU: HOyTOYK, | JloroBop Ne 43-
NpOEKTOp, 3KpaH Ha mratuee. | 12/1712-2019 ot
18.11.2019;
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[Moxnucka Ha
CONPOBOXKIEHHE IIO

31.01.2021.
KoHcynpranuu YuebHas Mebens ayIUuTOpHAast c
AyOUTOPHS [UIA | KOTMYECTBOM pabodMX MeCT B
IIPOBENEHUSA COOTBETCTBUHM C KOJIMYECTBOM
” He tpebyercs
KOHCYJbTallMii | CTy[eHTOB, paboyee MECTO
IpenoiaBaTens, JocKa
ayIuTOpHas.
Texymmii YueOHas Mebenn ayIUuTOpHAas ]
KOHTPOJIb, ayJUTOPUA JUISL | KOJIMYECTBOM pabouMX MECT B
IPOMEXYTOYHAs | [IPOBEJICHUSA COOTBETCTBHH C KOJIMYECTBOM
aTTecTalus TEKYILETro cTyneHToB, pabodee MecTo He tpebyercs
KOHTPOJIA TIperioiaBaTes, JIOCKa
IIPOMEXKYTOYHO | ayIHTOpHAs.
¥ arTecTauyuu
CamocrositensHan | I[Tomemenus Mebens ayIMTOpHAas ¢ | Microsoft Windows,
pabora CTyAEHTOB | UIs KonmuecTBOM paboumx mect B | loroBop Ne  43-
CaMOCTOATENBHO | COOTBETCTBHH ¢ KonmmuecTBoM | 12/1712-2019 oT
i paboThI cTyneHTOB, pabouee Mmecro | 18.11.2019;
oOyuaromuxcs | IpernojaBaTell, nmocka | [Toanucka Ha
ayauTOpHasl. COIIPOBOXKAEHHUE 110
KoMmbioTepHas TEXHUKA: 31.01.2021.
nepcoHanbHbIe KoMubioTepsl, | Microsoft Office,
nepudepuiiisie yerpoiictsa (B | Jorosop Ne 43-
COCTaBe KAA6UAmMypbl, MblULU, 12/1712-2019 ot
MOHUMOpPQ), yCTPOHCTBA 18.11.2019;
MTOJIKITIOYEHHUS K CETH [Tonnucka Ha
WuTepHeT, 1OCTYI B COIIPOBOXKAEHHUE 110
3NEKTPOHHYIO 31.01.2021.
nHdopMaHOHHO- Jlorosop Ha
obpazoBarensnyto cpenty HTHU | nmpenocrasnenue
(bmnmana) Yp@Y, KOMIIEKT IIOCTOSIHHOTO

JIANEH3HOHHOTO
IIPOrpaMMHOTO 00ecIeueHHUsI.

JIOCTyIa K CeTH
WnTepHer ot
30.12.2019 Ne

800037
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