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1. HEJIX OCBOEHUA

1.1

— 03HAKOMHTH C OCHOBHBIMH 3aKOHOMEPHOCTSIMH IIPOIIECCOB Ha MMOBEPXHOCTSX pasjena (a3, a Taike
IIPOAEMOHCTPUPOBATH CBA3b MEX/Y Pa3HBIMU IIOBEPXHOCTHBIMU SBICHUSAMMU.

1.2 |- HayuuTh cocobam ompeneneHus afCcopOIUU U IIOBEPXHOCTHOTO HATSHKEHHUS, X 3aBH-CHMOCTBIO OT TEMIEPATYPHI U
KOHIIEHTPAIHH
1.3 | - HAy4UTH TEPMOAMHAMUYECKUM U KHHETUYIECKUM MOJX0JaM K HOBEPXHOCTHBIM SBICHUSAM.
2. MECTO B CTPYKTYPE OBPA30OBATEJILHOM ITPOI' PAMMBI
Brok OIT: b1.B.JIB.09
2.1 TpedoBanus K Ilpe[lBa]l)l/ITe.]'leOﬁ MOJATr0TOBKE 00y4aloLerocs:
2.1.1 |BBeneHue B KBaHTOBYIO MEXaHHKY
2.1.2 | Kpucrammorpadus
2.1.3 MatemaTHdeCcKasi CTAaTUCTUKA 1 aHAJIA3 JJAHHBIX
2.1.4 | Merombsl MaTeMaTHIECKOH (DU3HKH
2.1.5 | OcHoBBI AU3aliHA METAIUINYECKUX MATEPUAIOB
2.1.6 | OCHOBBI KBAHTOBOM MEXaHUKU
2.1.7 |IIpakrudeckas kpucTayurorpadus
2.1.8 | YueOHas nmpakTHKa IT0 TOIYIEHHUIO IEPBUIHBIX MPO(ECCHOHATBHBIX YMEHUI
2.1.9 | YueOHas npakTHKa IT0 HOITYICHHUIO IEPBUYHBIX MPO(ECCHOHATBHBIX YMEHUI
2.1.10 | YueOHas mpaKTHKa 110 MOTYICHUIO TIEPBHYHBIX TPOPECCHOHATBHBIX YMEHUH
2.1.11 |Y4eOHas NpaKTUKa MO MOIYIECHHIO IEPBUYHBIX TPO(ECCHOHAIBHBIX YMCHUH
2.1.12 | ®usuka
2.1.13 | ®uznyeckast XUMuUs
2.1.14 | DnekTpoTexXHHKa
2.1.15 | Marematuka
2.1.16 | Opranuueckas XUMUs
2.1.17 |HndopmaTrka
2.1.18 | Xumus
2.1.19 |MmxeHepHas U KOMIIbIOTEpHAs Tpaduka
2.2 JucuuninHbl (MOIy/IM) U MPAKTHKH, VI KOTOPBIX 0CBOCHHME JAHHON AUCUMIIJIMHBI (MOAY/Is) HE00X0AUMO KaK
npeuIecTByomiee:
2.2.1 | Auddy3us n nuddy3noHHO-KOHTPOIHPYEMBIE TIPOIECCH
2.2.2 |3ammra HHTEIUICKTYyaATbHOW COOCTBEHHOCTH M TTATCHTOBEICHIE
2.2.3 |Koppo3us u 3amura METauI0B
2.2.4 | Merponorus v cTaHIapTU3AIMS TA(POBBIX TEXHOJIOTHI B MaTEPHAJIOBEICHUH U METAJLTYPTHH
2.2.5 |[Merpoyiorus 1 TeXHHUYECKUE U3MepeHUsl (HyHKIIMOHATBHBIX MaTepHUAIOB
2.2.6 |Merponorus, cCTaHAAPTH3ALMS U TEXHUYECKUE U3MEPEHHS
2.2.7 |Merponorus, cTaHAApTH3ALMS U TEXHUYECKUE U3MEPEHHS B JJIEKTPOHUKE
2.2.8 | HayuHo-uccnenoBaTenbckas paboTa
2.2.9 |Hay4Ho-uccnenoBaTenbckas pabora
2.2.10 |Hayuyno-uccnenoBarenbckas pabora
2.2.11 |HayuyHo-uccnenoBatenbckas pabora
2.2.12 |IIpou3BOoACTBEHHAs MPAKTHKA MO MOIYIEHUIO MPOGECCHOHANBHBIX YMEHHN H OIBITa TPO(ECCHOHATBHON AeSTeTbHOCTH
2.2.13 |IIpou3BOACTBEHHAS MPAKTHKA MO IMOIYICHUIO MPOGECCHOHANBHBIX YMEHHN U OIBITa IPO(ECCHOHATBHON AesITeTbHOCTI
2.2.14 |IIpom3BoACTBEHHAs MPAKTHKA MO IOIYICHUIO MPO(GECCHOHANBHBIX YMEHHN U OIBITa IPO(ECCHOHATBHON AESTETHOCTH
2.2.15 |IIpom3BoACTBEHHAS MPAKTHKA MO IOIYICHUIO MPOGECCHOHANBHBIX YMEHHH U OIBITa IPO(ECCHOHATIBHON NeSTeIHOCTH
2.2.16 |Pa3paboTka HOBBIX MAaTEpPHAIIOB
2.2.17 |Texuonorus GyHKIMOHAIBHEIX MaTEPHATIOB
2.2.18 | dusuka TU3IEKTPUKOB
2.2.19 | ®usuka MeTamioB
2.2.20 | AromHOe cTpoeHHE (a3
2.2.21 |buoxumus HaHOMaTepUAJIOB
2.2.22 | mxeHepus MOBEPXHOCTH




2223

KBanToBas u ontuueckas QJICKTPOHUKA

2.2.24 |Mertons! uccienoBaHus (GU3UIECKUX CBOMCTB MOTYIIPOBOIHHKOBEIX CTPYKTYP

2.2.25 | Merozp! noily4eHUs] HAHOYACTUL] U HAHOMATEPUAIIOB

2.2.26 |MexarpoHuka

2.2.27 | HaHOCTpYyKTYpHBIE TEPMOIIEKTPUKU

2.2.28 | OcHOBBI KOMITBIOTEPHOH MeTaInIorpadun

2.2.29 | OcuoBbl MarHeTu3ma. Yacts 1. ®usnka MaraeTuma

2.2.30 |OcHOBBI (DU3HUKH OBEPXHOCTH

2.2.31 |TepmoauHamMuKka ¥ KHHETHKa aMOP(U3HPYIOLIUXCS CHCTEM

2.2.32 | ®usuKa ¥ TEXHUKA BHICOKHMX JTABJICHHM, ()a30BbIe MPEBPAIICHHUS B YIIepoe U HUTpUIE 6opa
2.2.33 | ®usuka MoJynpOBOAHUKOBBIX MPHOOPOB

2.2.34 | ®usuka MpoOYHOCTH

2.2.35 | ®u3uKo-xUMHs METAJUIOB U HEMETAIIMYECKUX MaTepHaIoB

2.2.36 | AToMHas 1 SNIEKTpOHHAs CTPYKTYpa MOBEPXHOCTU M MeX(a3HBIX IpaHuL]

2.2.37 | BeicokoTemnepaTypHble MaTepualIbl

2.2.38 | KoMmo3uuuoHHbIEe 1 KEpAMHUECKUE MaTePHAIIbI

2.2.39 |KoMNo3unuoHHBIE MaTepHAaIIbI

2.2.40 |KomnbroTepHOE MOAEIUPOBAHUE MATEPHUAIOB H IPOLIECCOB

2.2.41 | KoMmbroTepHOE MOAEIUPOBAHUE IPOLIECCOB MOJIy4EHUS MaTEPUAIIOB

2.2.42 | MareMaTHYeCKHE METOABI MOJIEIUPOBAHUS (PU3NIECKHUX MPOIECCOB

2.2.43 | MeramoBecHUE CBApKU

2.2.44 | Mertonp! uccneaoBaHus CTPYKTyp U MatepuanoB. Yacts 2

2.2.45 |Hanomarepuaisl

2.2.46 |OObeMHBIE HAHOMATEPHAIBI

2.2.47 | OcHoBbl MarHeTusma. HYacts 2. IIponecchl nepeMarHMuuBaHus MaTepualoB

2.2.48 |TloBepxHOCTHOE MOAMDUITUPOBAHNE MATEPHAJIOB M 3aIIUTHBIC TIOKPBITHS

2.2.49 |IloxroroBka K Ipoleaype 3alnuThl ¥ 3alJUTa BBITYCKHOW KBaJTM(DUKAIIMOHHON paboThl
2.2.50 |[IToxroroBka K Impoleaype 3alnThl M 3alJUTa BBITYCKHOH KBaTM(DUKAIIMOHHON paboTh
2.2.51 |IloaroToBka K Mpoueaype 3allUThl U 3al[UTa BEITYCKHON KBAJM(UKAIIMOHHOW paboThI
2.2.52 |IloaroroBka K MpOLEAYpE 3aLIUTHI U 3aIUTa BBITYCKHON KBAJIM(UKALIUOHHON pabOThI
2.2.53 |IlpennumiaoMHast MpaKTHKA JJIsI BBEIMOJHEHUS BBITYCKHOM KBATM(UKAIUOHHON paboThI
2.2.54 |llpennumiaoMHas MPaKTHKA sl BBIMOIHEHUS BBITYCKHOM KBATU(UKAIUOHHON paboOThI
2.2.55 |IlpepaumnnoMHas MPaKTHKA IS BEITOTHEHUS BBITYCKHOH KBaNMM(HKAIIMOHHON PaboTHI
2.2.56 |llpenaumnoMHasi IpaKTHKA IJIs BEITOTHEHHS BBITYCKHON KBaNMM(HKAIIMOHHON PaboTHI
2.2.57 | CnexrpodoTomMeTpryecKiue METOIbI OIIEHKH KauecTBa KPHCTAIUIOB

2.2.58 | CrnenuainbHble CIUIaBbI

2.2.59 |Ctpyxrypa u cBOHCTBa (DyHKIIMOHATIBHBIX HAHOMATEPHAJIOB

2.2.60 | TexHOMOTHS TEPMUIECKOI 00pabOTKI

2.2.61 |®usnueckoe MaTepHaNOBEICHNE CIIABOB C OCOOBIMI MAarHUTHBIMH CBOMCTBAaMH, 9acTh 2. MarHUTHO-TBEpPbIC CIIIIaBEI
2.2.62 | OyHKUMOHAILHBIE MATEPUAIBI SJIEKTPOHUKHI

2.2.63 | DKkcTpeMalbHble TEXHOJIOIUHU IOIyYEHUsI HAHOMATEPUaloB

3. PE3YJIbTATBI OBYYEHMUS IO JUCIUIIVIMHE, COOTHECEHHBIE C ®OPMUPYEMbBIMHA
KOMIIETEHIIMSAMH

OIIK-1: Cnoco6eH pemiaTh 3aga4u npogeccuoHAILHOI 1eATeJIbHOCTH, IPUMeHssl 3HAHUA (PYHIAMEHTAJIbHBIX HAYK,
MeTO/1bl MO/IETUPOBAHMSI, MATEMATHYECKOT0 AHAJIN3a, eCTeCTBEHHOHAYYHbIE U 00IenHKeHepHbIe 3HAHUS

3HaTh:

OIIK-1-32 ocHOBHbIE 3aKOHOMEPHOCTH MOBEPXHOCTHBIX SIBICHHIA

OIIK-1-31 - 6a30BbIc 3HAHUS OOIICH (HUIUKH IJIs pEIICHHS TPOPECCUOHATBHBIX 3a1a4

YMmerb:

OIIK-1-Y2 pemaTs THIIOBBIE CHCTEMHBIC 3a1a4H, CBA3aHHBIE C IPO(ECCHOHATIBHON AESITEIFHOCTHIO

OIIK-1-Y3 paccunThiBaTh TEIIOTY aCOPOLIUH, YAETbHYIO HIOBEPXHOCTD aICOPOEHTA, H30TEPMBI aICOPOLIUN




ITIK-1: CniocobeH ocyliecTB/IATL 00pad0TKY H AHAIN3 HAYYHO-TeXHHYecKoi HHGOopManuu U pe3yJibTATOB HCCIe10BAHUI

YMmerhb:

ITK-1-VY1 ocymecTBasTh 00pabOTKY M aHAIN3 HAYIHO-TEXHHYECCKOI HH(POPMALUK U PE3yIbTATOB MCCIIEIOBaHHN

YK-1: CriocodeH ocyliecTBJISITh NOUCK, KPUTHYECKHIl AaHAIN3 U cMHTe3 HH(opManuu, yMeHHe aHAJIM3UPOBATH IIpoLecchl U
CHCTEMBI ¢ HCNOJIb30BAHHEM COOTBETCTBYIOIMX AHAJIMTHYECKUX, BBIYHCIUTEIbHBIX U IKCIIEPHMEHTAJbHBIX METO/10B,
NPHUMEHSITh CHCTEMHBIIi TOAX0/ /I/IsI pelieHNsI MOCTABJIEHHBIX 3a/1a4

YMmerb:

YK-1-¥1 ocymecTBisTh MOUCK, KPUTHUESCKIN aHAIN3 U CHHTE3 HH()OPMAIIH, YMCHIE aHATU3UPOBATH MIPOLECCH 1 CHCTEMEI C
UCTIONIb30BAHUEM COOTBETCTBYIOIIUX aHATUTHUECKUX, BBIYUCIUTENBHBIX U SKCTIEPUMEHTAIbHBIX METO/I0B

OIIK-1: Cnoco6eH pemiaTh 3aJa4u npogeccuoHAILHOI 1eATeIbHOCTH, IPUMeHss 3HAHUA (PYHIaAMEHTAJIbHBIX HAYK,
MeTO/1bl MO/IETUPOBAHMSI, MATEMATHYECKOT0 AHAJIN3Aa, eCTeCTBEHHOHAYYHbIE U 00IenHKeHepHbIe 3HAHHS

YMmerb:

OIIK-1-Y1 paccuuTsiBaTh HapaMeTphl aACOPOIMU U TOBEPXHOCTHOTO HATSHKEHHS U3 SKCIIEPUMECHTAIBHBIX JAHHBIX

Baagers:

OIIK-1-B3 - criocobamu perieHnst TEOpeTUUECKUX M MPAKTHYECKUX TUIIOBBIX U CHCTEMHBIX 3a]a4, CBA3aHHbIX C
npoeCCHOHATBHOHN AEATENbHOCTHIO

IIK-1: Cnioco6eH ocylecTBIATH 00padoTKY M AaHAJM3 HAYYHO-TeXHHYeCcKoi HH(OpMalMU U Pe3yJIbTATOB MCC/IeT0OBAHUI

Baagern:

[1K-1-B1 naBbIkKamMu 00paOOTKU M aHANMN3a HAYYHO-TEXHUYIECKOH MH(OPMAIINH U Pe3yNbTaTOB HCCIIEI0BaHUIH

YK-1: CriocofeH ocymiecTBJISATh MONCK, KPUTHYECKUI aHAJIU3 M CHHTe3 HHPOPMALHH, YMeHHEe AHAJTH3NPOBATH MPOLEecChl
CHCTeMBI € HCIOJIB30BAHHEM COOTBETCTBYIOLINX AHAJUTHYECKHX, BBIYHCIUTEIbHBIX H IKCIEPHMEHTAJIbHBIX METO/I0B,
NPUMEHSATh CHCTeMHBIH MOAXO0/ JIsl pellieHHs MOCTABJIEHHBIX 32124

Baanernb:

YK-1-B1 HaBsikamMu ITOUCKA, KPUTHYICCKOI'O aHaJIn3a U CUHTC3a I/IH(i)OpMaI_H/II/I, YMCHHUSA aHAJIM3UPOBATH IPOLICCChI U CUCTEMBI C
HCTIOJIB30BAHUEM COOTBETCTBYIOINX AHATIUTHUYICCKUX, BEIYUCIIUTEIIBHBIX U OKCIICPUMEHTAIIbHBIX METOJOB

OIIK-1: CnocodeH pemiath 3a1a4u nNpogeccuoHaIbLHOI JeATeIbHOCTH, IPUMEHs sl 3HAHUSA (PYyHIaMeHTAIbHBIX HAYK,
METOAbI MO/ICJUPOBAHNS, MATEMATHYECKOI0 AHAIN32, eCTECTBEHHOHAYYHbIE U 001 eHHKEHEPHbIe 3SHAHUS

Baanernb:

OIIK-1-B1 HaBBIKAMH IPUMEHEHHUS Ha IIPAKTHKE METOIOB 00pabOTKH M aHAIN3a SKCIIEPHMEHTATLHON HH(OpMAIiH;

OIIK-1-B2 - mpuemamMu caMOCTOSTENbHOM PabOTHI C TUTEPATYpON AJs MOKCKa HHGOpMAUU 00 OT-AETbHBIX ONMPEAETICHUSX,
HOHATHAX U TEPMUHAX, OOBSICHEHUS NX IPUMEHEHHUS B IPAKTHUECKUX CUTYaLUsIX;

4. CTPYKTYPA U COJEP)XAHUE

Kon Haumenopanue pasnenos u | Cemectp | Yacos | @opmupyemsblie | JIuteparypa | IlpumedaHue KM Boinosan
3aHATHA TeM /BUJ 3aHATHS/ / Kypc HHIUKATOPBI H 3. sieMble
KOMIIeTeH it pecypcbl padoThI

Paznen 1. Pasnen 1.
Beenenue. Poan
MOBEPXHOCTEH pasjea.
AncopOuusi ra3oB u
npuMeceil U3 PacTBOPOB HA
MOBEPXHOCTH TBEPABIX TeJ

1.1 Beenenue. [loBepxHOCTHOE 5 2 VK-1-V1 YK-1 | JI1.1J12.1J13.
CTYLLIEHUE CBOUCTBA. -B1 OIIK-1-31 1
MeTtozp! onpeneieHus OIIK-1-32 21 D2
a7IcopOIIMY Ta30B U OIIK-1-Y1
IIpUMeced U3 pacTBOPOB. OIIK-1-Y2

/JTex/ OIIK-1-Y3
OIIK-1-B1
OIIK-1-B2

OIIK-1-B3 IIK-

1-V1IIK-1-B1




1.2 Pacuers! ynenbHoM VK-1-¥1 YK-1 JI1.1
MMOBEPXHOCTH JIUCTIIEPCHBIX -B1 OIIK-1-31 | JI1.2J12.1J13.
MatepuaioB. Pacuersl OIIK-1-32 1
azcopOIMu 1o OIIK-1-V1 2192
IKCIIEPUMEHTAIILHBIM OIIK-1-Y2
naHHbIM. /TIp/ OIIK-1-V3

OIIK-1-B1
OIIK-1-B3 IIK-
1-V1IIK-1-Bl

1.3 Ancop61usi Ha TBEpIOM VK-1-V1 VK-1 JI1.1J13.1
ajzicopOeHTe -B1 OIIK-1-31 2132
(xomnbroTepHas) /J1ab/ OI1K-1-32

OIIK-1-B1 IIK-
1-Y1IIK-1-B1

1.4 ITonroToBka K NpakTHUECKUM YK-1-Y1 VK-1 | JI1.1J12.1J13.
3aHaTUAM. U3yuenue -B1 OIIK-1-31 1
JeKIOoHHOTrO MaTepuana /Cp/ OIIK-1-32 3132

OIIK-1-Y1
OIIK-1-B1
OIIK-1-B2 IIK-
1-V1IIK-1-Bl

1.5 Teopus ancopounu YK-1-¥1 VK-1 | JI1.1J12. 1J13.
Jlenrmropa. M3orepma -B1 OIIK-1-31 1
ancobuun Jlenrmropa. OIIK-1-32 2132
3aBUCHUMOCTb aJICOPOIIMH OT OIIK-1-Y3 IIK
Temnepatypsl. Teriora -1-V1 IIK-1-B1
azcopOIHH.

/Jlex/

1.6 Pacuetsl ynenbHoi VYK-1-Y1 VK-1 | J1.1J12.1J13.
MTOBEPXHOCTH JTUCIIEPCHBIX -B1 OIIK-1-31 1
MaTepuainoB. Pacuers OIIK-1-32 01092
azcopOIMu 1o OIIK-1-V1
AKCIIEPUMEHTATbHBIM OIIK-1-Y2
naHabM /TIp/ OIIK-1-¥3

OIIK-1-B1
OIIK-1-B3 IIK-
1-V1IIK-1-Bl

1.7 AncopOrust yKCyCHOM YK-1-Y1 YK-1 JI1.1J13.1
KUCJIOTBI aKTHBUPOBAHHBIM -B1 OIIK-1-31 01092
yriem /J1a6/ OIIK-1-32 K-

1-V1IIK-1-Bl

1.8 OTKIOHEHHS OT TEOPHH YK-1-¥1 VK-1 | JI1.1J12. 1J13.
Jlenrmropa. -B1 OIIK-1-31 1
IomumonexynsapHas OIIK-1-32 3132
ancopOuus. OIIK-1-B1 IIK-

Teopust BOT. U3orepma 1-¥1 IIK-1-B1
apcobuuu BOT.
/JTex/

1.9 Teopus Jlenrmropa. YK-1-¥1 VK-1 | JI1.1J12. 1J13.
Orpenienenue mapameTpoB -B1 OIIK-1-31 1
n3zotepMel Jlenrmropa. Pacuer OIIK-1-32 21022
TermoThl aacopouuu /Ip/ OIIK-1-Y1

OIIK-1-Y2
OIIK-1-V3
OIIK-1-B3 IIK-
1-V1IIK-1-Bl
1.10 | Ancopbrus u3 YK-1-¥1 VK-1 | JI1.1J12. 1J13.
MHOTOKOMITOHEHTHBIX -B1 OIIK-1-31 1
CUCTEM. OIIK-1-32 3132
Kunernueckue acrekTsl OIIK-1-B1 IIK-
a7IcopOIIHH. 1-Y1IIK-1-B1

/J1ex/




1.11 AncopOuust Ha TpaHuIle VK-1-¥1 YK-1 JI1.1J13.1
pPacTBOp -BO3/IYX. -B1 OIIK-1-31 2192
OIpenenIeHue OIIK-1-32
[TOBEPXHOCTHOI'O OIIK-1-B1 IIK-

HaTsoKenus /J1ab/ 1-Y1IIK-1-Bl

1.12 [ToaroroBka K MpakTU4ECKUM VK-1-V1 VK-1 | JI1.1J12.1J13.
3aHsaTHsIM. U3yuenue -B1 OIIK-1-31 1
JeKIMoHHOTo MaTepuaina /Cp/ OIIK-1-32 3132

OIIK-1-V1
OIIK-1-B2 IIK-
1-Y1 IIK-1-Bl

1.13 | Pacuers! ancopOrun o VK-1-V1 YK-1 | JI1.1J12.1J13.
teopuu Jlearmiopa /Ip/ -B1 OIIK-1-31 1

OIIK-1-32 3132
OIIK-1-V1
OIIK-1-Y2
OIIK-1-VY3
OIIK-1-B1
OIIK-1-B3 IIK-
1-Y1IIK-1-Bl

1.14 [ToaroToBka K MpakTHUECKUM VK-1-Y1 VK-1 | JI1.1J12.1J13.
3aHATUAM. 3yueHue -B1 OIIK-1-31 1
neKnuonHoro Marepuaina /Cp/ OIIK-1-32 2132

OIIK-1-Y1
OIIK-1-B2 IIK-
1-V1IIK-1-B1

1.15 | Teopust BOT. Onpenenenue YK-1-Y1 VK-1 | JI1.1J12.1J13.
apaMeTpPOB U30TEPMBbL -B1 OIIK-1-31 1
BOT /TIp/ OIIK-1-32 3132

OIIK-1-V1

OIIK-1-Y2

OIIK-1-B1
OIIK-1-B3 IIK-
1-V1IIK-1-B1

1.16 |IloaroToBka K NpakTUYECKUM VK-1-V1 YK-1 | JI1.1J12.1J13.
3aHaTUAM. U3yuenue -B1 OIIK-1-31 1
JIeKImoHHoro Marepuaina /Cp/ OIIK-1-32 21 32

OIIK-1-V1
OIIK-1-B2 IIK-
1-V1 IIK-1-B1

1.17 Pacuer ynensHo VK-1-V1 VK-1 | JI1.1J12.1J13. KM1 P1
MTOBEPXHOCTH -B1 OIIK-1-31 1
ancop6enra /Ip/ OIIK-1-32 2132

OIIK-1-Y1
OIIK-1-Y2
OIIK-1-Y3
OIIK-1-B1
OIIK-1-B3 IIK-
1-V1IIK-1-B1
Paznea 2. IpdexThI
B3aUMO/IEHCTBUS MEXKIY
MOJIEKYJIaMH H
HEOTHOPOXHOCTH
MOBEPXHOCTH. ALcopOuus
napos.

2.1 AncopOuust mapoB Ha VK-1-V1 VK-1 | J1.1J12.1JI3.
MTOPUCTOM aJCOPOCHTE. -B1 OIIK-1-31 1
Teopwus IonsHu. OIIK-1-32 TIK- 21032
AncopOuust Ha 1-V1IIK-1-B1

HEOJHOPOAHOH MOBEPXHOCTH.
Teopus Temkuna

Ancopbuust pu
B3aHMOICHCTBUH
a7IcoOpOUPOBaHHBIX MOJIEKYII.
VYpaBHenue OpyMkuHa

/JTex/




2.2 Teopus Ionanu. 1 YK-1-¥1 YK-1 | JI1.1J12.1J13.
[TocTpoenue -B1 OIIK-1-31 1
XapaKTepUCTHUECKOU OIIK-1-32 21092
kpuBoil. ITocTpoenue OIIK-1-Y3 IIK
u3otepMsl aacop6ouuu /Ip/ -1-Y1 IIK-1-B1

2.3 Ornpenenenue mapameTpon 1 YK-1-¥1 VK-1 | JI1.1J12. 1J13. KM2
azcopbara u -B1 OIIK-1-31 1
ancop6enta. /TIp/ OIIK-1-32 2132

OIIK-1-Y1
OIIK-1-Y2
OIIK-1-B1 IIK-
1-Y1IIK-1-Bl
Pa3nen 3. IloBepxHOCTHOE
HaTsikeHue. Teopust
MOBEPXHOCTHBIX SIBJICHUM
I'n66ca

3.1 Metozp! onpeneneHus 1 YK-1-Y1 VK-1 | J1.1J12.1J13.
MMOBEPXHOCTHOT'O HATSKECHUSI. -B1 OIIK-1-31 1
IToBepXHOCTHOE HATSXKEHUE OIIK-1-32 2192
pacTBOpOB. YpaBHEHUE OIIK-1-B1 IIK-
[MumkoBckoro 1-V1IIK-1-Bl

/JTex/

32 Pacuer nmoBepXxHOCTHOTO 2 YK-1-¥1 VK-1 | JI1.1J12.1J13.
HATSDKEHUS 110 -B1 OIIK-1-31 1
JKCIIEPUMEHTAIbHBIM OIIK-1-32 3132
naHHbIM. /TIp/ OIIK-1-Y1

OIIK-1-Y2

OIIK-1-Y3

OIIK-1-B1
OIIK-1-B3 IIK-
1-Y1 IIK-1-B1

33 AncopOrust KapOOHOBBIX 5 VK-1-Y1 VK-1 JI1.1J13.1
KUCJIOT Ha TPaHULIE PacTBOP - -B1 OIIK-1-31 2132
Bo3ayx /J1a6/ OIIK-1-32 IIK-

1-Y1 IIK-1-Bl
34 Brimonaenue nomamnraero 32 VK-1-¥1 VK-1 JI1.1 P2,P1
3aganus /Cp/ -B1 OIIK-1-31 | JI1.2J12.1J13.

OIIK-1-32 1
OIIK-1-Y1 2132
OIIK-1-Y2
OIIK-1-Y3
OIIK-1-B1
OIIK-1-B2

OIIK-1-B3 IIK-

1-V1IIK-1-Bl

35 Mopnens I'yrrenreiima. 2 YK-1-¥1 VK-1 | JI1.1J12. 1JI3.
YpaBHeHHe -B1 OIIK-1-31 1
Kyxosuikoro /JIex/ OIIK-1-32 I1K- 3132

1-V1IIK-1-Bl

3.6 [ToaroroBka K MpakTU4ECKUM 1 VK-1-V1 VK-1 | J1.1J12.1J13.
3aHsaTHIM. U3euenne -B1 OIIK-1-31 1
JeKIoHHoro Matepuana /Cp/ OIIK-1-32 3132

OIIK-1-Y1
OIIK-1-B2 IIK-
1-Y1IIK-1-Bl

3.7 Pacuer moBepxHOCTHOTO 1 VK-1-¥1 YK-1 | JI1.1J12.1JI3.
HaTSKEHUS! pacTBOPOB. -B1 OIIK-1-31 1
VYpasuenus [umnikosckoro u OIIK-1-32 2192
Kyxosurkoro. /TIp/ OIIK-1-Y1

OIIK-1-Y2

OIIK-1-Y3

OIIK-1-B1
OIIK-1-B3 IIK-

1-V1IIK-1-B1




3.8 Teopust IOBEPXHOCTHBIX 5 2 YK-1-¥1 YK-1 | JI1.1J12.1J13.
seiieHnii ['u66ca. Cesizb -B1 OIIK-1-31 1
MTOBEPXHOCTHOT'O HATSHKEHUS OIIK-1-32 K- 21092
u ancopOuun. YpaBHeHUE 1-V1IIK-1-B1
aacop6umu I'nboca. /Jlex/

3.9 AncopO1us Ha TOBEPXHOCTH 5 1 YK-1-¥1 VK-1 | JI1.1J12. 1J13.
pactBop-ras. /I1p/ -B1 OIIK-1-31 1

OIIK-1-32 2132
OIIK-1-V1
OIIK-1-Y2 [IK
-1-Y1 [IK-1-B1
3.10 |IloBepxHOCTHO-aKTHBHBIE 5 2 VK-1-¥1 YK-1 | JI1.1J12.1JI3.
Bemecta (ITAB). [IpaBuio -B1 OIIK-1-31 1
Hroxno—TpaybGe. OIIK-1-32 TIK- 2192
[Mpumenenue [TAB. /JIex/ 1-Y1IIK-1-B1
3.11 |IloaroroBka K IpaKTH4EeCKUM 5 1 VYK-1-Y1 VK-1 | JI1.1JI2.1J13.
3aHaTUAM. M3euenue -B1 OIIK-1-31 1
JIeKInoHHoro Marepuaina /Cp/ OIIK-1-32 21 32
OIIK-1-V1
OIIK-1-B2 IIK-
1-V1IIK-1-B1
3.12 | Pacuers! ancopbuuu st 5 1 VK-1-Y1 VK-1 | J1.1J12.1J13.
JIUCTIEPCHBIX -B1 OIIK-1-31 1
Mmatepuainos /I1p/ OIIK-1-32 2132
OIIK-1-Y1
OIIK-1-Y2
OIIK-1-V3
OIIK-1-B1
OIIK-1-B3 IIK-
1-V1 IIK-1-B1
3.13 |IloaroroBka K MpakTU4ECKUM 5 1 YK-1-¥1 YVK-1 | JI1.1J12. 1J13.
3aHsaTusIM. M3euenue -B1 OIIK-1-31 1
neKuuoHHoro Marepuaina /Cp/ OI1K-1-32 21932
OIIK-1-V1
OIIK-1-B2 IIK-
1-Y1IIK-1-Bl
3.14 Kore3us u agre3us. 5 1 VK-1-Y1 VK-1 | J1.1J12.1J13.
Cwmauuanue. /JIex/ -B1 OIIK-1-31 1
OIIK-1-32 2132
OIIK-1-B1
OIIK-1-B3 IIK-
1-V1 IIK-1-B1
3.15 |IloaroroBka k 3auety /Cp/ 5 10 YK-1-Y1 YK-1 J1.1
-B1 OIIK-1-31 | JI1.2J12.1J13.
OIIK-1-32 1
OIIK-1-V1 3132
OIIK-1-Y2
OIIK-1-Y3
OIIK-1-B1
OIIK-1-B2
OIIK-1-B3 IIK-
1-V1IIK-1-B1
5. POHJ OLIEHOYHBIX MATEPUAJIOB
5.1. KonTpoJibHbIe MeponpusaTHs (KOHTPOJIbHAsA padoTa, TeCT, KOJJIOKBUYM, IK3aMEH U T.IT), BONPOCHI I
CaMOCTOSITeJIbHON MOATOTOBKHU
Kon KonTponbHoe Iposepsiemere
KM MepOpUATHE WH/IUKATOPBI Bompocs! 11t MoArOTOBKH

KOMITETECHLIM I




KM1 Jomarmnnee 3aganue | OIIK-1-31;0I1K-1- ITo nmpuBeneHHBIM TaHHBIM 00 agcopOuuu BenlecTBa B Ha BemecTBe A
32;0I1K-1-Y1;0I1K- | BBIIOJHUTH 3aJaHUI:
1-Y2;0IIK-1- 1. Ins Kaxx10i TeMnepaTypbl YCTaHOBUTD, 10 KaKUX JTaBICHUH
V3;0IIK-1-B1;OIIK |Bemomnusercs ypapHeHue JIeHrmropa.
-1-B2;0I1K-1- 2. Onpenenuth napaMeTpsl agcopouun mno Jienrmopy («rpadudeckin»)
B3;VK-1-Y1;YK-1- |1 napamerpbl TeMIie-paTypHOil 3aBUCUMOCTH aJICOPOIINH.
BL;IIK-1-VI;IIK-1- | 3. loka3aTs npumMeHUMOCTb U30TepMbl BOT, onpenenuts napameTpsl
B1 9TOH U30TEPMBI («Tpa-(PUIECKN») U ITapaMeTphl TEMIIEPaTyPHOH
3aBHCUMOCTH.
4. Vicionb3ys napameTpsl u3orepMbl bBOT, onleHnTs yAETbHYIO TUIOIIA b
MOBEPXHOCTH IO-POIIKA aJIcCOpPOEeHTa A.
5. Ouenure pazmep yacTull ajicopOeHTa.
6. ITpu Temneparype (T1+T2)/2 u konuyecTBe aacOpOCHTA BTPOE
OourbIreM, YeM B 3aJaHUH, PACCIUTATH afncopOIro o JlanrMiopy u
BOT npu nasnenusix 0,05 P(unac) u 0,25 P(unac).
KM2 KonrtponbHas OIIK-1-31;0TI1K-1- 1. Kakue nonoskeHust Teopun JleHrmiopa o0ycnaBIuBaOT HaIM4Ke
pabora 32;0I1K-1-Y1;0IIK- |npenena aacopOIum:

1-V2;0TK-1-
V3;0IK-1-B1;0ITK
-1-B2;0IIK-1-
B3;VK-1-V1;VK-1-
BI;[IK-1-Y I;TTK-1-
Bl

2. Kaxoii cMBICI IMe€eT BeNn4rHa Z B YypaBHEHUH H30TEPMBI a1copOIin
Jlenrmiopa ?

3. Kakue BenmMumHbI B U30TepMe afcopbuun JIeArMiopa 3aBUCST OT
TeMIneparypsl?

4. B teopun JlanrMIopa MOJIEKyIbI afcopOara B3anMOIEHCTBYIOT:

5. B uem 3axmouatotes ormnunst teopun bOT ot Teopun Jlenrmiopa?

6. Kakue Bemmunusl B nzotepme agcopounu bOT 3aBucsr ot temme-

patypb1?

7. Kak m3MeHHTCS BeTMYMHA afcopOiuu B Teopun JIeHrMropa npu
TIOBBIIICHUN TEMIIEPaTyphl?

8. Moxet 11 B Teopun JIeHrMIopa 3HaueHUe BENUIHHBL agcopouuu I
HpPEBBICUTH 3HaueHue Z?

9. Moxer nu B Teopuu BOT Benuunna agcopOunn oka3aTscs OonbIIe
Yrciia He3aBUCHMBIX aJ1-COPOILIMOHHBIX MeCT?

10. Kak u3smMeHHTCS B paMKax Teopruu JIeHrMiopa BelTMdHHA a1copOnn
MIEPBOTO Ta3a, eciy B Ta-30BYyI0 (hazy 100aBUTH BTOPOH agcopOar npu
HEU3MEHHOM NMaplUUaIbHOM JaBICHUH MEPBOTO

5.2. Ilepeuens paGoT, BHINOJIHSE

MbIX 110 TUCIHHIIJIMHE (

KypcoBasi pa6ora, Kypcosoii npoexr, PI'P, Pedepar, JIP, IIP u 1.11.)

Kon
paboTsI

HazBanue
paboTsI

ITpoBepsiemble
UH/IUKATOPBI
KOMIIETEHLIUH

Coneprxanue paboTsI

P1

JlomarnHee 3aqaHue

OIIK-1-31;011K-1-
32;0TK-1-V 1;0I1K-
1-Y2;0l1K-1-
V3;0l1K-1-B1;0IK
-1-B2;0I1K-1-
B3;VK-1-Y1;VK-1-
BI;[IK-1-Y I;TIK-1-
BI

Pacdernsie 3amaun 1o ancoponum

P2

KonrtponbHas
pabota

OIIK-1-31;0I1K-1-
32;0I1K-1-Y1;0IIK-
1-Y2;0IIK-1-Y3

PacderHble 3a1a9H, TEOPETHIECKUE BOMPOCHI

5.3. OueHouHble MaTepuaIbl, HCIOJIb3yeMble IS IK3aMeHa (onucaHue OUJIeToB, TECTOB U T.IL.)

DK3aMeH 110 JUCIHUITIIMHE HE MPEAYCMOTPEH




5.4. MeToauka OLIeHKH 0CBOCHHS NUCHMILIMHBI (Moay/1s, npakTuku. HAP)

O1eHKa «OTIIMYHOY - 00YUAIONIHICS [TOKa3bIBAET ITyOOKHUEe, HCUEPIIBIBAIOIINE 3HAaHNUSA B 00BbeMe IPOHAEHHON IIPOrpaMMBHL,
YBEpEHHO NPHMEHsET NOoNyJIeHHbIe 3HAHNUS Ha MPAKTUKE, IPAMOTHO U JIOTHYECKH CTPOIHO M3MIaraeT MaTepyaln IpH OTBETE, yMEET
(hopMyIHPOBATH BEIBOIBI H3 U3II0KEHHOTO TEOPETHUECKOT0 MaTepralla, 3HaeT JOIOIHUTEIFHO PEKOMEHIOBAHHYIO JINTEPa-Typy.
O1eHKa «XOPOIIO» - 00YUIAIOMINICS IOKa3hIBACT TBEPABIC M JOCTATOYHO MOJIHBIE 3HA-HUS B 00beMe PO ACHHON IIPOTPaMMBHI,
JIOIMyCKaeT He3HAYHUTEIbHbIE OIIHOKU IPH OCBELIEHUH 3aIlaHHBIX BOIIPOCOB, YETKO H3JIaraeT MaTepuai.

O1eHKa «yIOBIETBOPUTEIILHOY - O0YUAIOIIMICS ITOKA3bIBACT 3HAHUS B 00bEME TIPOMH-ICHHOM IIPOTrpaMMBl, OTBETHI 3JIaraeT XOTs 1
¢ omuOKaMH, HO YBEPEHHO HCIIPABIISIET MX MTOCIIE TOMOTHUTENBHBIX i HABOISAIINX BOIIPOCOB.

O1eHKa «HEYTOBICTBOPUTETBHOY - 00YJaIOIIUICS JOITYCKAeT rpyOble OMMOKN B OT-BETE, HE TIOHUMAET CYITHOCTH H37araeMoro
BOIIPOCA, HE yMeeT IPUMEHSTh 3HaHU AJIsl PEIEHUs IPOCTBIX 33/1a4, JAeT HelOIHbIE OTBETHI HA JONOIHUTENbHBIE U HABOASIINE
BOITPOCEHL.
OreHKa «HesBKa» — 00yJatONIHiACs Ha DK3aMeH He SIBUJICS.

6. YA EBHO-METOANYECKOE U UH®OPMAIIMOHHOE OBECIIEYEHUE

6.1. Pexomenayemas auteparypa

6.1.1. OcHoBHasl TMTepaTypa

ABTOpBI, COCTaBUTECIIN

3ariaBue

Bbubnunorexa WznaTenbcTBO, TOL

JI1.1 | boxmreitn b. C., dusnyeckas XUMHUS: DJeKkTpoHHas ONOIHOTEKA M.: U3n-so MUCucC, 2012
Menpenes M. 1., TEPMOJINHAMUKA 1 KWHETHKA:
Ioxsucues 1O. B. y4eOHUK
JI1.2 | Annpees JI. A, dusnueckass XUMUSL. bubnmmoreka MUCuC M.: U3n-so MUCucC, 2009
Hosuxosa E. A. IToBepXHOCTHBIE SIBJIEHMSI HA
Mex(a3HON TpaHHLE pa3ena
ra3 - TBEpI0€ TeJI0: METO/I.
yKa3aHUs K BBIIIOJIHEHHIO
JIOMaIIHETO 3aIaHHs
6.1.2. Jlono/HUTEILHAS JINTEPATYpa
ABTOpBI, COCTaBUTENU 3arnaBue Bubnuorexa W3narenbCcTBO, TOL
JI2.1 | XKyxoBuukuii A. A., Ousnueckas xumust: YueOnuk | bubmmoreka MUCuC M.: Mertamnyprus, 1987
[IBapiman JI. A. JIISL CTY[. METAJUTYpr. CIEIl.
BY30B
6.1.3. Meroauyeckue pa3padoTku
ABTOpBI, COCTaBUTENU 3ariaBue Bubnuorexa W3narenbCcTBO, TOL
JI3.1 | Aunpees JI. A, ®uznyeckas xumus (N 2761): DnexkrpoHHast OnbIMOTEKA M.: [MUCuC], 2016
Boxmreiin b. C., 71a0. MPAKTUKYM
Hosuxosa E. A., 1p.
6.2. [lepeyennb pecypcoB HHGOPMALMOHHO-TEJIEKOMMYHUKANMOHHOM ceTn « AHTepHET»
I1 OnexrponHas 6ubnanoreka MUCHUC https://lib.misis.ru/elbib.html;
92 | YHuBepcurerckas OnOIMOTEKa OHIAWH h ttps://lib.misis.ru/ulo.html;
6.3 IlepeueHb MporpaMMHOro odecneyeHus
6.4. Ilepeyenb MHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM U NPOdecCHOHAILHBIX 023 JaHHBIX
n.1 (] baza HayuHbIX u3ngannit ScienceDirect (wWww.sciencedirect.com)
N.2 |1 EnuHoe okHO mocTyma K 00pa3oBaTelbHBIM pecypcaM https://window.edu.ru/
7. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHHUE
Ayn. Hasnauenne | OcHanienne
JIro6oit Kopryc | YueOHass aygutopust [Uls NPOBEAEHUS | 9KpaH, IMPOEKTOpP, NOCKa, KOMIUIEKT ydyeOHOH mebenu Ha 30

KomnbroTepHslii K1acce

MMPAKTUYICCKUX 3aHATHI:

MOCaJI0YHBIX MECT, MEPCOHAIbHBIE KOMIBIOTEPBI, NOCTYI K
OUOC yuuepcureta LMS Canvas, IHIIEH3HOHHBIE
nporpammbsl MS Teams, MS Office

JIro60it kopmyc
VYueGHast ayquropust

Yuebnas

ayJUTOpUs

JUIsL  TIPOBEACHUS
3aHATUN JIEKIMOHHOIO THIA W/WIWA IS
MIPOBEJCHHUSI IPAKTUYECKUX 3aHSATHIMA:

JIOCKa, KOMIUTEKT yueOHoi Mebenu Ha 30 mocagouHbIX MECT




UYnraneHsrit 3a1 Ne3 (B)

KOMIUISKT ~ ydeOHOM  mebenmm Ha 44  Mecta  UId
obyuaromuxca, MOV Xerox VersaLink B7025 ¢ ¢ynximeit
MaciiTaObupoBaHusi TEKCTOB M u3o0paxenuit, 8§ IIK ¢
nocryiom k HWNTC «Uutepuer», OUOC yHuBepcutera
yepe3 JNHYHBIN KaOwHeT Ha Twatgopme LMS Canvas,
muuen3uonHsle mporpamMmsl MS Office, MS Teams, ESET
Antivirus.

A-223a

VYueOHas aygutopus

3 MoHHTOpa, 3 CHCTEMHBIX OJIOKa, JOCKa MEeTaJllo-
KepaMHuuecKas, caxapuMmerp, boTtomerp, BECHI
aHanmuTHYeckhe, Habop JnabopaTtopHeii  "OmnpenencHue
MIOEPXHOCTHOI'O HATSKEHUsl pacTBOpoB”, m3mepurens E7-
13, UCTOYHHMK MOCTOSHHOTO TOKa, IIEHKep OpOUTAIbHBIA 2
mMT., TpUHTEp, HaOop JaboparopHbli "OmnpeaencHue
SHTaNbNUu", Habop  ;abopaTopHBII "3aBUCUMOCTb
aneKkTpoABmKymel cuasl D", Habop mabopaTopHBIH
"CKOpOCTb MHIpAlliK HOHOB", Ha0Op J1aOOPATOPHBIH
"U3mepenne Bs3koctH", Habop mabopartopHbii "KnHernka
HWHBEPCUH'"', TEH3UOMETp 2 IIT., KOMIUIEKT y4eOHO Mebenn

JTro6oit KOpITyC
MynpTMenuitHas

VYueOHas ayauTopus U1 TIPOBEICHUS
3aHATUH JIGKIMOHHOTO THIIA W/WIN JUIS
MIPOBEJCHMSI IPAKTUYECKUX 3aHATHIM:

KOMIUIEKT ydeOHOI mebenu 1o 36 MecT Ui o0ydarommxcs,
MyIbTHMEIUHHOE  00OpyIOBaHHWE, MAarHUTHO-MapKepHas
nocka, pabouee mecto mpemonasarens, IIKc moctymom k
UTC «Uuteprer», DUOC yHuBepcuTera 4Yepe3 JIMYHBINA
kabuner ©Ha miargopme LMS Canvas, IHIIEH3MOHHBIE
nporpammsl MS Office, MS Teams, ESET Antivirus

8. METOJAUYECKHE YKA3ZAHUA JJISA OBYYAIOIIIUXCA

.HEKI_II/IOHHI)IC 3aHATUA HALCJICHBI HA U3YUCHUE CTYJCHTAMH 3aKOHOB aacop6u1/11/1 1 MOBEPXHOCTHOT'O HATSKCHUA U UX TPUMCHCHUA.
HpaRTI/I‘{eCKI/IC 3aHATHUA HAICJICHBI HA YMCHHC O6pa6aTI>IBaTI> OKCIIEPUMCHTAJIbHBIC JaHHBIC 110 U3MEPCHHUIO ancop6unn n
MOBCPXHOCTHOI'O HATSXKCHUSA, IIPOBCACHNUC TCOPECTUICCKUX PACUYCTOB aﬂcop6111/m 1 MOBECPXHOCTHOI'O HATAKCHHUS U CBA3AHHBIX C

HUMMU XapaKTECPUCTUK U BEJIMYUH C UCITIOJIB30BAHUEM PA3JIMYHBIX Moaeneﬁ.

[IpenycmaTpuBaroTCs pacueTHbIE JOMAIIHUE 3a1aHKs 110 PA3IHMYHBIM paszenaM Kypca « Teopust OBEpXHOCTHBIX SIBICHUI.
[IpoBeneHre ayqUTOPHBIX 3aHATHH MPeLycMaTPUBACT UCIIOIb30BaHNE B y1€OHOM Kypce aKTHBHBIX M MHTEPAKTHBHBIX TEXHOJIOTHH:
- IPOBEACHHE JICKIUH C UCIIOIh30BAHNEM HHTEPAKTUBHBIX M MyJIbTUMEANIHBIX TEXHOJIOTHH (Tpe3eHTaus B popmare MS

PowerPoint);

- IIpH BBITIOJIHEHNH JOMAIIHUX 33aJaHHUH IIPEyCMOTPEHO NCIIOIb30BaHNE CIICIUAIN3UPOBAHHON KOMIIBIOTEPHOIT 1a00paTopHy.
JucruinHa OTHOCHTCS K TOYHBIM HayKaM U TpeOyeT 3HaYUTeIbHOTO 00heMa CaMOCTOSITeNIbHON paboThl. OTHenbHEIC YaeOHbIC
BOITPOCHI BBIHOCSITCSI HA CAMOCTOSATEIBHYIO TPOPabOTKy ¥ KOHTPOIUPYIOTCS IIOCPEACTBOM TeKyIeH arrectaruu. [Ipu atom
OpraHM3yIOTCS TPYIIOBBIE U HHAUBHYadbHbIE KOHCYIbTAMU. KauecTBEHHOE OCBOEHHE TUCHUIIMHBI BO3MOXKHO TOJIBKO MPU
CHCTEMaTHIECKOI CaMOCTOSTENILHON padoTe, 4TO MOANEPKUBACTCS CHCTEMON TEKyIel 1 pyOeKHOM aTTecTaluH.




