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1. O0mue MoJI0KeHu

1.1. leau u 3aa44 TUCHUILJIMHBI

HGHBI-O JAUCHUIINIMHBI ABJIACTCA U3YUYCHUC TCOPETUYCCKUX OCHOB IMOBECPXHOCTHBIX SIBIICHUU U JAUCIICPCHBIX
CUCTEM U MPAKTUKH UX IIPUMCHCHHUSA B IIPOMBIIIJICHHBIX ITPOLECCAaX, a TAKKE (bOpMHpOBaHHC Y CTYACHTOB

YMGHI/Iﬁ 1 HABBIKOB PCHICHUS NPAKTHYCCKUX 3aaa4 U3 obnactu HpHKHaHHOﬁ KOHHOHHHOﬁ XHUMUHU.

1.2. U3yuyaemble 00beKTbI THCHUTLIAHBI

HpCZ[MeTOM OCBOCHU NUCHUIIJIMHBI ABJIAIOTCA CICAYIONIUC OOBEKTHI:
- TCOPCTUUCCKHNEC OCHOBLI KOHHOHI{HOﬁ XHUMUHU;
- IOBCPXHOCTHBIC ABJICHUSA,
- JUCIICPCHBIC CUCTCMBIL.

1.3. Bxoausblie TpedoBaHusA

OcBOCHHE AUCIUTUTHHBI « XUMHUS, CTICITUAIBHBIC TJIABBD CTPOUTCS Ha 0a3e MaTepuaa, N3J0KEHHOTO B
nuctumHax "Xumusa" win "Heopranuueckast xumus'.

2. [InanupyemMble pe3yJIbTaThl 00y4eHUs 10 AMCUMUILIMHE

[Inanupyemsble pe3ynbTaThl

NupukaTop 1OCTHKEHUS

Wunexc KOMIIETEHIIUH, C KOTOPBIM Cpencrtsa
Komnerenuus | | caropa 0(633;;‘;‘?; 1&2&“}2?:;;&’;6 COOTHECEHBI TLIAHNPYEMbIE OlICHKH
’ ’ pe3ynbTaThl 00yYeHUs
OI1K-8 N/I-10IIK-8 [3naet 3aKk0HOMEPHOCTH 3HaeT METObl aHAIN3a, 3auer
PEOJIOTNYECKOr0 TIOBEAEHHS! [3aKOHOMEPHOCTEN
TOPHBIX ITOPOJT B IPOLIECCAX [IOBEIEHHUS, YIIPABICHUS
00BIYN U IIepepadoTKU CBOMCTBAaMU T'OPHBIX IOPOJ U
II0JIE3HBIX MCKOIAEMBIX, @  |COCTOSIHHEM MacCHBa B
TaKXKe MPU CTPOUTENIBCTBE U |IPOIECCcax T00bIYU U
PKCIUTyaTallMM MOJI3EMHBIX |IepepaboTKU MOJIE3HBIX
00BEKTOB HMCKOMAaeMbIX, a TAKXKE IpU
CTPOMTEIBLCTBE U
PKCIUTyaTallMy MOI3€MHBIX
00BEKTOB
OIIK-8 N-201IK-8 [YMmeeT npuMeHATh 3HaHUsI  |YMeeT NpUMEHITh METObl  |3auer

[PEOTIOTHYECKHUX
3aKOHOMEPHOCTEU
MIOBEICHUS TOPHBIX TIOPOJ B
nporeccax J00bIYH U
nepepadOTKH TOJIE3HBIX
HMCKOIIACMBbIX, a4 TAKXKC IIPU
CTPOUTEINILCTBE U
OKCILTyaTallkr IMOA3C€MHBIX
00BEKTOB

aHayn3a, 3HaHUs
3aKOHOMEpPHOCTEH
MOBEJICHNUSI, YIIPABJICHUS
CBOWCTBaMH TOPHBIX MTOPOJ U
COCTOSIHUEM MaccuBa B
mporeccax J00bIYH U
nepepaboTKH MOIE3HBIX
HCKOTIAEMBbIX, a TAKXKe TPU
CTPOMUTEILCTBE U
PKCILTyaTalliy OA3EMHBIX
00BEKTOB




Nupukatop nOCTHKEHUS
Wunexc TLtanupyemeLe pesyIbTaThl KOMIIETEHLIUH, C KOTOPBIM Cpencrsa
Komnerennus iHMKaTOpA OOY9CHHS IO IMCLMIIIHHE | (oo o pyeMbIe OLEHKH
(3HaTs, yMeTE, BIaeTh) pe3ybTaThl 00yUeHUs
OIIK-8 MJ1-30I1K-8 (BmameeT HaBBIKAMHU Brnaneetr HaBbIKaMK 3adger
YIpaBICHHS yIpaBJICHUS CBONCTBAMH
PEOTOTUYECKUMU TOPHBIX MTOPOJI U COCTOSTHUEM
CBOMCTBaMHU TOPHBIX MOPOJI [MaccHBa B MpoLEeccax J0ObIYH
B IIpolieccax 100buu 1 1 niepepabOTKH MOJIE3HBIX
nepepabOTKH MOJIE3HBIX HMCKOMAaeMbIX, a TAKXKE IpU
UCKOIMAEMBIX, a TAK)KE IIPU  |CTPOUTEILCTBE U
CTPOMTEILCTBE U PKCIUTyaTallMy MOJI3€MHBIX
PKCIUTyaTalllH MOI3EMHBIX  |00BEKTOB
00BEKTOB
3. O0beM u BUABI y4eOHOM padoThI
Pacnpenenenue
. Bcero M0 CEMEeCTpaM B Hacax
Bun yuebHo# paboTh
4acoB Howmep cemectpa
5
1. I[TpoBeacHMe yueOHBIX 3aHATHH (BKJIFOUYAs TIPOBEIC- 45 45
HHUE TEKYIIET0 KOHTPOJIS YCTIEBAeMOCTH) B (hopMe:
1.1. KonrakTHas ayquropHas paboTa, U3 HUX:
- nexru (JI) 16 16
- naboparopusie padoTs (JIP)
- IPAKTUYECKHE 3aHATUSA, CEMUHAPBI U (WIH) APyTUE 27 27
BHJIbI 3aHATUH cemuHapckoro tumna (I13)
- KOHTPOJIb caMocTosiTesIbHOM paboThl (KCP) 2 2
- KOHTpOJIbHAsI paboTa
1.2. CamocTosiTenbHas padora ctyaeHToB (CPC) 63 63
2. IlpomexxyTouHas arTecTauus
DK3aMeH
JlndpdepennmpoBaHHbIi 3a4eT
3auer 9 9
Kypcogoii mpoekt (KIT)
Kypcosas pa6ora (KP)
O01mas Tpy10eMKOCTb JUCIIATUIHHBI 108 108
4. Coaepxanue IMCUUNIMHBI
Ob6bvem
O06beM ayTUTOPHBIX BHEAYIUTOPHBIX

Hamnmenosanme pa3aciioB JUCHUIIIIMHBI C KPATKUM
cofiep)KaHuEM

3aHATHH I10 BHUJaM B Hyacax

3aHSATHH 110 BUJaM

B Yacax
1 | gp | m3 CPC
5-it cemecTp
TepMoMHaMUKa MOBEPXHOCTHBIX SIBJICHUN U IIPOLIECCOB 4 0 5 17

3agauun Kypca. TepMoanHaMKKa IOBEPXHOCTHBIX
SBJICHUI U mporieccoB. Merton n30sTkoB ['n06ca.
Kannmisspasie cuisl. JKUIKOCTh Ha TBEPIOU
[IOBEPXHOCTH, CMa4MBAEMOCTb.




HawnmenoBanue pa3aciioB JTUCHUIIIIMHBI C KPATKUM
COJIep)KaHUEM

O06beM ayTUTOPHBIX

3aHATHH I10 BHUJaM B 4yacax

O0BeM
BHEAyIUTOPHBIX
3aHATHN 110 BUIAM
B Yacax

JI

JIP

I13

CPC

JlncriepcHbIE CHCTEMBI

10

0

20

40

Omynbenn. OOpa3oBaHKe U YCTOWYMBOCTD IMYJIbCHIA.
OMyJIbraToOpbl U 1€IMYIBIaTOPbl. IMYIBCUHU U IIPOLECCHI
OMYJIBTUPOBAHUS B IPOMBILILIEHHOCTH. [lucnepcun raza
B )KHJIKOCTH U )KHJIKOCTH B ra3e. [IeHsl.
[TenooOpa3oBaHue, IEHOTACUTEIH U CTA0OMITH3aTOPHI
neHbl. A3po3oiu. Jlucrnepcun TBEpIOTo Teja B
kunkoctd. Cycnensuu u 3omu. [IpuknagHast peosorus,
TUKCOTporHs. ChIMydre Tela U TIOPUCTHIE CPEIIbI.
MeTob1 n3MepeHns MOp(HOIOTUIECKUX XapaKTEPUCTUKU
TBEPABIX Tel (YIelIbHAsl TOBEPXHOCTh U TOPUCTOCTH ).
[Topomiku B mpombiniuieHHOCTH. [TopucThie Tena B
MPOMBIIIUICHHOCTH (aICOPOCHTHI, TETUION30JIAIIMOHHBIC
MaTepHaIbl).

MexaHnueckoe MOBCACHUC NUCIICPCHBIX CUCTEM

TeOpCTI/I‘{eCKI/Ie W IPUKITaAHBIC ACTICKTBI PCOJIOTUU

NTOI'O mo 5-my cemectpy

16

27

63

NTOI'O no nucuuIuinge

16

27

63

TemaTrka MPUMEPHBIX MPAKTUYECKUX 3aHATUU

HaumMeHoBaHue TeMbI MNPAKTUY€CKOIo (CeMI/IHapCKOFO) 3aHATUA

1  |TepMoauHaMuKa MOBEPXHOCTHBIX SIBJIEHUIN

2 CMmaunBaHHeE. AI[COp6LII/I$I Ha rpaHule )KUJIKOCTb-)KHIKOCTb

3 AJIcopOITvst TBEPABIMU TEITAMHU

4 HOBerHOCTHO-aKTI/IBHHC BelecTBa. MUILIEIIBI

5 |OGpa3oBaHue U yCTOWYMBOCTH IMYIIbCHIA

[Tens1. [lernooOpa3oBanue

Aspo3onu

8  |Cycnensum u 3011

9  |Chimyune Tena: popmMa MUKPOUYACTHIL, TPAaHYJIOMETPUUECKUIN COCTaB

10  |Ceimyune Tenbl: XapaKTEPUCTUKU IIJIOTHOCTH M IOPUCTOCTHU

11  |Onpenenenue ynenbHOU MOBEPXHOCTH TBEPABIX T€NX MeTogoM bOT

12 (lIpuknanHas peoaorus




5. Opranu3anMOHHO-NIEAATOrHYECKHUE YCIOBUA

5.1. O0pa3oBaTre/ibHbIE TEXHOJIOT UM, HCIIOJIb3YyeMble 1151 (OPMHUPOBAHUA
KOMIIeTeH Ui

[TpoBeacHME NEKIIMOHHBIX 3aHITHIA MO JUCIMILIMHE OCHOBBIBACTCS HA aKTUBHOM METOJ]Ie 0OyYeHUS,
[P KOTOPOM y4allldecs HE MACCUBHBIC CIyIIAaTeNH, a aKTHBHBIC YYACTHHUKHU 3aHSATHS, OTBEYAIOIIME Ha
BOIPOCHI TpernojiaBarelisi. Bompockl mpenogaBaTensi HaleleHbl Ha aKTUBHU3AIUIO TPOIECCOB YCBOCHUS
MaTepuasa, a TakKe Ha pa3BUTHE JIOTMUECKOro MblieHus. [IpernogaBaTens 3apaHee HaMe4aeT CIUCOK
BOHpOCOB, CTI/IMYJ'II/Ipy}OHII/IX ACCOMATUBHOC MBINIJICHUC U yCTaHOBJ'IeHI/Ie CBH3CI71 C paHee OCBOCHHBIM
MaTepralioM.

[IpakTrueckne 3aHATHS TPOBOJATCS HAa OCHOBE peallM3allMk MeToja OOyYeHHs JICHCTBHEM:
OnpeAeNsoTcs MpobiaeMHble 00acTi, popmupyrores rpynnsl. [Ipu npoBeneHUN MPAKTUYECKUX 3aHATHI
MpeCcIeayOTCA CIEeAYIONINE 1EeNU: TPUMEHEHUE 3HAHUN OTAENBHBIX AUCIUIUINH U KPEATUBHBIX METO/OB
711 peleHust Mpo0JieM U MPUATHS PElIeHU; oTpaboTKa y 00yJaronuxcs HaBbIKOB KOMaHJIHONH PaboThI,
MEXJIMYHOCTHBIX KOMMYHHUKAIIMA W Pa3BUTHE JIMJICPCKUX KAa4YECTB; 3aKPEIUICHHE OCHOB TEOPETHUUYECKHX
3HAHUH.

[Ipy npoBeneHMH y4yeOHBIX 3aHATHI MCHOJIB3YIOTCS HHTEPAKTUBHBIC JICKIUH, IPYIIIOBHIC
I[I/ICKyCCI/II/I, TpeHI/IHFI/I 1 aHAJIN3 CI/ITyaHI/Iﬁ U UMUTAIIUOHHBIX MOIIGJ'ICI\/'I.

5.2. MeTtoguueckue yKazaHusl JJisl 00y4aOUIMXCS M0 U3YYEHUI0 TUCIATITHHBI

I[Ipy w3yyeHWM  AUCIUIUIMHBI  OOYYarOMIMMCS  IEJIeCO00pa3sHO  BBIMOJHATH  CIICAYIOIIHNEC
PEKOMEH AL

1. U3yuenune yueOHOM TUCIUTIITNHBI JOJKHO BECTHCH CHCTEMATHUECKH.

2. Ilocne w3yueHuss Kakoro-nubo pasfena Mo y4eOHWKY WJIM KOHCICKTHBIM MaTepuaiaM
PEKOMEHIYETCS IO TaMSATH BOCIPOU3BECTH OCHOBHBIE TEPMHUHBI, ONIPEACIICHUS, TOHATHA pa3aena.

3. Ocoboe BHUMaHHE CIEIYET YICIUTh BBIMOJHEHUIO OTYETOB IO TPAKTUYCCKUM 3aHATHSIM U
WHIMBHTyaJIbHBIM KOMIUIEKCHBIM 33/IaHUSIM Ha CaMOCTOSITENIEHYIO paboTy.

4. Bcs TemaTrka BOIIPOCOB, M3y4aeMBIX CaMOCTOATENBHO, 3aJaeTCsl Ha JIEKIHUSIX TPErojiaBaTesieM.
WM >xe MaroTcsl UCTOYHUKH (B TIEPBYIO OYepe/lb BHOBD M3[aHHBIC B TIEPUOUICCKON HAYUYHOU TUTEpaType)
17151 60J1ee IeTaTbHOTO TIOHMMAaHUS BOITPOCOB, 03BYYCHHBIX HA JICKITHH.

6. Ilepeyenb yueOHO-MeTOANYECKOT0 M HHPOPMALMOHHOT0 00ecIeYeHUs
JJIA CAMOCTOSATEILHOM PadoThl 00YYAKIIUXCS 10 M CHUIINHE

6.1. IleuaTHas yueOHO-MeTOANYECKAS JJUTEPATYPA

bubnuorpaduueckoe onucanue KomuectBo
Ne i/ (aBTOp, 3aryaBue, BUJ U3/IaHUS, MECTO, U3/1ATEIBCTBO, 3K3EMIUISIPOB B
TOJ] U3/IaHUs1, KOTMIECTBO CTPAHMII) oubnnoTexe

1. OcHoBHas JuTEpaTypa

1 Llykun E. /., [Tepio A.B., Amenuna E.A. Konnounnas xumus : yueOHUK 31
111 BY30B. 4-¢ u3J., uctp. Mockga : Beicur. mik., 2006. 445 c.

2. lonoHUTeIbHAS JIUTEPATYpa

2.1. YueOHble U HAYYHbIe U3JaAHUSA

1 ['enbdman M.U., Kosanesuu O.B., FOctpatos B.I1. Konnougnas xumust. 20
CII6 : Jlans, 2003. 332 c.
2 MsiruenkoB B. A. IloBepXHOCTHBIE SIBIEHUS U IUCTIEPCHBIE CUCTEMBI : 10

yueOHoe nocolue a1 By30B. 2-€ u3., nepepad. M. : KonocC, 2007. 187
C.

2.2, llepuoanyeckue u3gaHus




| He HCIIOJIB3YCTCA

2.3. HopMaTUBHO-TeXHUYeCKHE U3TAHUS

| He ncnione3yercs

3. MeToauveckue YKazaHud AJ1d CTYJA€HTOB 110 OCBOCHUIO JTUCHUILJIMHBI

1 Ousnueckas xumus. [[puMeHenne pacu€THBIX METOJOB B XUMHUUYECKOM 287
TEPMOJMHAMUKE : yaeOHoe mocobue s By30B / baxupesa O. .,
Coxkonosa M. M., Ilan JI. C., Xoasmes H. b. Tlepms : U3a-so [II'TY,
2008. 219 c.
4. YueOHO-MeTOAUYEeCKOE 00ecnieYeHHe CAMOCTOSITeIbHOI padoThI CTy/AeHTa
| He ncnione3yercs
6.2. DiieKTpOHHAas1 y4eOHO-MeTOANYeCKasl JuTepaTypa
HoctynHocTh
(cets UnTEpHET /
HaumenoBanue Ccplika Ha
Bun nmutepatypsl A3DAGOTKI HH(OPMALHOHHBII pecype JIOKaJIbHAasl CETh;
pasp p pecyp ABTOPU30BaHHBIH /
CBOOOJTHBIN JTOCTYII)
Jlononautenshas ([enbdpman M. U. Komnonanas http://elib.pstu.ru/vufind/Rec|nokansHas cets;
nmuTeparypa XUMHUS : y4eOHUK ISl BY30B / ord/lanRU-LAN-BOOK- aBTOPU30BAHHBIM
['enspman M. U., Kosanesuu O. B., [145851 OCTYII

Octparos B. I1. - Cankr-
[TeTepOypr: Jlanb, 2020

JlononuutenpHas |Hazapos B. B. Konmnounnnas xumust. |http://elib.pstu.ru/vufind/Rec
nmuTeparypa [TpakTrKyM U 3agadHuK : yaeOHoe |ord/lanRU-LAN-BOOK-
nocooue / Hazapos B. B., I'poxckmii|1 11886

A. C., llIabanosa H. A., 'aBpmiioBa
H. H., bermosa U. A., Xwmwmna O. B,
Kuenckas K. U., Kpusomenos A.
®. - Cankr-IlerepOypr: Jlans, 2019

JIOKaJIbHAsl CETh;
ABTOPU30BaHHbBIN
OCTYTI

6.3. J/InueH3noHHoe U CBOOOHO PACIPOCTPAHsAEMOE IPOTPAMMHOeE

o0ecrneueHue,

HCIOJIB3YEMOC IIPH OCYIIECCTBJICHUH Oﬁpa3OBaTeﬂbHOF0 nmpomecca 1mo ITMCIMIJInHE

Buzx I[1O Haumenosauue [10
OnepalmoHHbIE CUCTEMBI Windows 10 (moam. Azure Dev Tools for
Teaching)
OducHbIC TPUITOKEHUS. Adobe Acrobat Reader DC. 6ecrutatHoe
[10 npocmotpa PDF
OdricHbIe TPUITOKESHHUS. Microsoft Office Professional 2007. murr.
42661567

6.4. CoBpeMeHHbIe NIpoeccOHANIbHBbIE 0a3bI JAHHBIX U HH(OPMALINOHHbIE
CIPABOYHbIE CHCTEMbI, HCII0JIb3yeMble MPH OCYIIeCTBIEHUN 00Pa30BaATEIbHOI0

nmponecca nmo imcCuuIiinue

HaumenoBanne Ccpuika Ha HTHPOPMAIMOHHBINA pecypc

basza nanHBIX Scopus https://www.scopus.com/




HaumenoBanne Cchutka Ha HH)OPMAIIMOHHBIN pecypc

Hayunas 6u6nuoreka [lepMckoro HaroHaIbLHOTO http://lib.pstu.ru/
MCCIIEZI0OBATEIECKOTO IMTOJUTEXHIUECKOTO YHUBEPCUTETA

DJIeKTPOHHO-OMOIMoTeueas cucrema JlaHb https://e.lanbook.com/
DnekTpoHHO-O0nOmoTeuHas cuctema [PRbooks http://www.iprbookshop.ru/
WNudopmarmonnsie pecypesl Cetn Koncynprantllnroc http://www.consultant.ru/
WHupopMammoHHO-CITPaBOYHAS. CHCTEMa HOPMATHUBHO- https://Texakcnepr.caiit/

TEeXHUYECKOM JoKyMeHTanuu "Tex KcnepT: HOPMBI, ITpaBuia,
CTaHJIapThI ¥ 3aK0oHOIaTeNnbecTBa Poccun”

7. MaTepuajibHO-TEXHHYECKOe oDecriedeHne 00pa3oBaTeibHOI0 NMpoiecca mno
AUCIUIJIMHE

HanmenoBanne HeoOX0AMMOTO OCHOBHOTO 000Dy I0BaHUS

KonnuecTBo eauHum
¥ TEXHUYECKUX CPEICTB O0yUYCHNUS

Bun 3anaruit

Jlexmusa KitaccHast nocka 1
[IpakTuyeckoe Kitacchast mocka 1
3aHsATHE

8. ®oH OLIEHOYHBIX CPEeICTB AMCUUIIIMHBI

|OHI/IC&H B OTACIIBHOM JOKYMCHTC




MunucrepctBo 00pazoBanus u Hayku Poccuiickoit @enepannu
denepanbHOE TOCYTAPCTBEHHOE OIOMKETHOE 00PA30BATEILHOE YUPEIKICHUE
BBICIIETO 00pa30BaHUs
«IlepMckHii HATMOHAJIbHBIN MCCJIEI0BATEIbCKUN MOJUTEXHUYECKHH

YHHUBEPCHTET)

®OH/I OHNEHOYHBIX CPEJCTB
JJI51 POBeIeHUs1 MPOMEKYTOUHOM aTTeCTAIUM 00y4AIOIIUXCS 10 IMCHUILIHHE
«Xumus. CniennajbHble TJIaBbD)
Ilpunoosicenue Kk padoueii npozpamme OUCUUNTIUHBL

HanpaB.ﬂeHue NOATOTOBKMH:

HanpagsyeHHoOCTh (IPOHJIb)
00pa3oBaTeJbHOM POrPaMMBbI:

KBanunpukanusi BbIIyCKHUKA:

Beinyckawmas kageapa:

21.05.03 TexHONOrMs re0JIOrHYECKON Pa3BEIKH
21.05.04 T'opHoe neno

20.03.02 IIpuponooOycTpOorCTBO U
BOJOIOJIb30BAHUE

21.05.05 ®usnueckue npouecchl TOPHOTO UK
He(TEra3oBoro Npou3BOCTBa

21.05.02 IIpukiagHast reoJaorus

17.05.02 CtpenkoBo-IylIeyHOE, apTHILIEPUNCKOE
U PAKETHOE OPYXkKHUE

28.03.03 Hanomarepuaibl

['eouznueckne METOABI UCCIETOBAHUS CKBAKUH
['opHbie MalIMHbI M 000pYyAOBaHUE
[Tprpoa000yCcTpOUCTBO U MPUPOTOOXPAHHAS
NEATEIBHOCTD

@u3nvecKre NpoLecchl TOPHOTO WIIN
He(TerazoBoro Mpou3BOACTBA

[ToazemHuas pazpaboTka pyaHBIX MECTOPOXKICHUN
OnexkTpuduKaIus 1 aBTOMaTH3aIUs TOPHOTO
IIPOU3BOJICTBA

Mapkienaepckoe aemo

["eonorust MmecTopoxieHui HePTH U ra3a
Po6otu3upoBaHHbIe KOMITJIEKCH BOOPYKCHHI
Hanomarepuansl

ApPTHUIIIEPUICKOE OPYIKHE

«CneuuaiaucT

['eonorus nedtu u raza

['opHas snekTpoMexaHuka
Mapxkureiaepckoe J1e10, Te0AE3Us U
reOMH(POPMAITUOHHBIE CHCTEMBI
Pa3zpaboTka MecTOpOoX)aeHUH TIOJIE3HBIX
HCKOTIa€MBbIX



[IpoekTupoBaHue 1 MPOU3BOJCTBO
ABTOMAaTUYECKUX MAaIINH
DKcnepruMeHTaIbHAs MEXAHUKA U
KOHCTPYKIIMOHHOE MAaTEpUaJIOBEICHHUE

dopma 00y4eHHUs: Ounas
Kype: 3 Cemectp: 5
Tpynoémkocrtn:
Kpenuto no pabouemy yaeOHomy miany: 3 3E
Yacos no pabouemy yueOHOMY IUIaHy: 108 u.

Buabl KOHTpOJIA:
3a4ét: 5 ; JK3aMEH: —

[Tepmb 2023



@oH/ OLEHOYHBIX CPEACTB I TPOBEACHHUS MPOMEKYTOYHON AaTTeCTAlluU OO0YJarOIIUXCs
SBIIAETCS YacThiO0 (NMpUIOKEHHEeM) K paboueil mporpamme AuCHUIUIMHBL «Xumus. CrenuanbHble
riaBb». GOH OLIEHOYHBIX CPEACTB Ui MPOBEACHUS MPOMEKYTOYHON aTTECTAIlMM OO0YYaIOUXCs TI0
IUCHUIUIMHE pa3paboTaH B COOTBETCTBHM C OOmIed YacThi0 (OHIA OLEHOYHBIX CPEACTB MAJIs
MPOBEACHUSI IPOMEXKYTOUHOM aTTeCTalldd OCHOBHOM 0Opa3oBaTENbHOM MpOrpamMMbl, KOTOpas
YCTaHABJIMBAECT CHCTEMY OLICHMBAHUS pE3yJlbTaTOB IPOMEKYTOUYHOM aTTECTallUd U KPUTEPUU
BBICTABJIEHUA OLIEHOK. DOHJ OIEHOYHBIX CPEACTB I MHPOBEACHUS NPOMEXKYTOYHOM AaATTECTALUU
oOyyarolmuxcst IO JUCIHUIUIMHE YyCTaHaBiIMBaeT (OpMBI M MHPOUEAYPbl TEKYIIEro KOHTPOJIS
YCTIIEBAEMOCTH M MIPOMEKYTOYHON aTTeCTalluy 00YJaOIUXCsl 110 AUCIHUILTUHE. :

1. Hepeqeﬂb KOHTPOJIMPYEMBIX Ppe3yJabTaTOB oﬁyqennﬂ nmo JAUCIHHUIIJINHE, 00bEKTHI
OLlCHUBAHUSA U BUIbI KOHTPOJIA

CornacHo PIIJ[ ocBoeHue ydeOHOro mMaTepuaia AWCIHILIAHBI 3aTUIAHUPOBAHO B TEUEHHUE 5-TO
cemMecTpa y4eOHOro IIaHa) ¥ pa3douTo Ha 3 pasnena. B kaxmom paszzene mpeaycMOTPEHbl ayTUTOPHBIE
JIEKUMOHHbIE U TNPAaKTUYECKUE 3aHATHs, a TaK)Ke CaMOCTOsATeNbHas padoTa CTyIJeHTOB. B pamkax
OCBOEHUS y4eOHOI0 MaTepHala JUCHUILTUHBI POPMUPYETCS KOMIIOHEHTHI KOMIETCHIIUN 3Hamb, yMems,
énadems, ykazaHHble B PIIJ[, xoTopble BBICTYHAlOT B KadeCTBE KOHTPOJUPYEMBIX pE3YyJIbTaTOB
oOyueHus 0 TUCIUILINHE.

KoHTpoib YpOBHS YCBOCHHBIX 3HAHWH, OCBOCHHBIX YMEHUH W TPHOOPETCHHBIX BIIAJICHUIN
OCYILIECTBIISIETCSI B PaMKaxX TEKYIIEro, pyOeXHOro M MPOMEKYTOUHOTO KOHTPOJSI MPU HU3YYEHUU
TEOPETUYECKOTO MaTepuasa, TECTUPOBAHUS U 3a4€Ta. Buibl KOHTpOIIs cBeieHbI B Tabmuiy 1.1.

HtoroBoii OLEHKOW JOCTHKEHHS pPE3yAbTaTOB OOYyYEeHHUS MO JUCIUIUIMHE SBISIETCA
IIPOMEXYTOUHAsl aTTeCTalllsd B BHJE 3ayeTa, MPOBOAMMAs C YYETOM pe3ylbTaTOB TEKYILEro u
PyOEKHOTO KOHTPOJIS.

Tabmuua 1.1. IlepeueHb KOHTPOIUPYEMBIX PE3YIBTATOB OOYUEHUS 110 TUCIUIIIMHE

Bua konTpoas

KonTposnpyemble pe3yaibTarbl 00y4eHusi o Texymuii PyOGexunblii HTrorosslii

aucuuriuge (3YBei) C TO m 3auér

YcBoeHHbIE 3HAHUS

3.1 3HaTh OCHOBHBIE MOHATHUS U MPOLIECCH XUMUU + + +
JIUCTIEPCHBIX CHCTEM
3.2 3HaTh OCHOBHBIE CBOMCTBA PA3IMYHBIX THUIIOB + + +
JIUCTIEPCHBIX CHCTEM
3.3 3HaTh 0COOEHHOCTH IPUMEHEHHS AUCIIEPCHBIX CUCTEM + + +

B TCXHOJIOTHYCCKHUX Mponeccax

OcBoeHHbIE YMeHHUSI

Y.1 yMeTh paccUUTHIBaTh XapaKTEPUCTUKH JUCIIEPCHBIX + + +
CUCTEM

Y.2 yMeTh BBHITOTHATh HH)KEHEPHBIE PACYETHI IPOIIECCOB C + + +
Y4aCTHEM JUCIEPCHBIX CUCTEM

Y.3 yMeTh BBHIOTHATH aHAJN3 3KCIIEPUMEHTAIBHBIX + + +
PE3yJBbTaTOB, IIOJIY4EHHBIX C y4aCTUEM JUCIIEPCHBIX
CUCTEM

IIpnoOpeTeHHbIe BIaJCHAS

B.1 BrnaseTe HaBBIKAMM BBINOJIHEHHS PACYETOB CBOMCTB + + +
JMCIIEPCHBIX CUCTEM

B.2 BJIAJCTh HaBbIKAMH aHanu3a  pe3yJIbTaToOB + + +
OKCIIEPUMEHTA C YYACTHEM JUCIEPCHBIX CUCTEM

B.3 BnaseTh HaBbIKAMU MPOTHO3UPOBAHUS TOBEACHUS + + +

JAUCIICPCHBIX CUCTEM

C — cobecedosanue no meme; TO — meopemuueckuii onpoc, 113 — npaxmuueckoe 3a0anue.




2. Bubl KOHTPOJISA, TANOBbIE KOHTPOJIbHBbIE 32JaHUS U IIKAJIbl OLEHUBAHUSA Pe3yJIbTaTOB
o0yueHust

2.1. Tekymuii KOHTPOJIb

Texymuii KOHTPOJIb YCBOGHHUs MaTepuana B (opme coOeceoBaHUsS WIH BBIOOPOYHOTO
TEOPETUYECKOr0 OIpOca CTYACHTOB IIPOBOAMUTCA MO Kaxaoi Teme. Pesynbrarel nmo 4-0amibHON mIkae
OLCHUBAHHA 3aHOCATCA B KHUXXKY IMPCNIOAABATCIIA U YYUTBIBAKOTCA B BUAC HHTGI‘paHBHOﬁ OLICHKHU ITpU
MIPOBEJICHUH MPOMEXKYTOUHOM aTTecTanuu. [llkana u kpuTepuu OlleHKU MpUBeIeHBI B Tabnune 2.1.

Tabnuna 2.1. llkana v kpuTepun ONEHKHU PE3yIbTaTOB TEOPETUUYECKOTO OIpOca
bana | YpoBenb Kpurepun oueHuBaHusi ypOBHSI OCBOCHUS Y4eOHOT0 MaTepuaJia
OCBOEHHUA

5 MaxkcuManbablii | CTyJ€HT HpaBWIBHO M IIOJHOCTBIO OTBETHJ Ha IIOCTaBJICHHBIE
YPOBEHb BOIIPOCHI, IIPOJIEMOHCTPUPOBAI 3HaHUE u IIOHUMaHue
TEOPETUUECKOr0 MaTepralla.

4 Cpenuuii CTygeHT B 1€JIOM TNPaBWIHHO OTBETWUJ HAa BCE IOCTABJICHHBIC
yYpOBEHB BOIPOCHI, IPOJIEMOHCTPHUPOBAI 3HaHUE u MOHUMaHUe
TEOPETHUECKOr0 MaTepHualia, HO JOMYCTHUJI HENPUHIUIHUAIbHBIC
HETOYHOCTHU MIPU OTBETE HAa HEKOTOPBIE BOMPOCHI.

3 Munumanbabii | CTyZE€HT OTBETHJI Ha BCE IOCTABJICHHBIE BOIPOCHI, HO JIOMYCTHII
YPOBEHD CYLIECTBEHHBIE HETOYHOCTH, NPOJEMOHCTPUPOBAI HE IOJIHOE
IIOHUMaHNE TEOPETUYECKOr0 MaTepuaa.

2 Munumanbsbiii | CTyJeHT HEe OTBETHJI Ha TOCTaBJICHHBIE BOMPOCHI, OOHAPYKHI HE
YPOBEHb HE JIOCTaTOYHBI YPOBEHb 3HAHUN M HEMOHUMAHHE TEOPETHUYECKOTO
JOCTUTHYT Marepuaa.

2.2. Py0GeskHbIi KOHTPOJIb

PyGexxHbIif KOHTPOJIb U1 KOMIUIEKCHOTO OLIEHUBAHMsI YCBOCHHBIX 3HAHWN, OCBOCHHBIX YMEHHM
U MPUOOPETEHHBIX BJaJeHUN AMCUUILIMHAPHBIX YacTell KOMIETEHIMH MPOBOIUTCS COIVIACHO Tpaduka
yuebHoro mporecca, npuseneHHoro B PIIJI, B ¢gopme pyOexHOro tectupoBaHus (1Ociie M3y4EeHUs
Ka)KJJ0 TeMbl y4eOHOW JUCIUIINHBI).

2.2.1. PyGe:xxHOe TECTUPOBaHHUE

Cornacno PIIJl 3ammanupoBano 3 pyOexHbix TectupoBanus (PT), mpoBomumbeix B Qopme
MIPOBEPKU paboyuX TeTpajiei, Mocie OCBOEHHS CTyaeHTaMH TeM auciuruinHel. [lepsoe PT — mo teme 1
«TepmoauHamMHKa MOBEPXHOCTHBIX SBICHUH M mpoueccoB», BTopoe PT — mo teme 2 «JlucnepcHeie
cucteMmbl», TpeTbe PT — o teme 3 «TBepaoda3zHbie reTeporeHHbIe CUCTEMBIY.

Tunosbie 3aganus nepsoro PT:
1. Kakoe KoIM4YecTBO MUKpOKAIEIh MOKHO MOJIYYUTh U3 OJHON KaIuy *KHUIKOCTH 00bEMoM 100
MKJI, €CJIM IMAMETP MUKpPOKAIMeNIb COCTaBIsAeT | MKkM?

2. Paccuutarh cBOOOAHYIO MOBEPXHOCTHYIO SHEPTHIO 5 T BOJHOTO TyMaHa, €CJIM U3BECTHO, YTO
KaIlJIi TyMaHa UMEIOT CPEAHUN paanyc 2 MKM. Y ieJbHasi IOBEPXHOCTHAsI SHEPrus Boabl 72.7 MIbK/M?,
mwIoTHOCTE Boabl 0.998 r/cm3.

Tunosbie 3aganns sToporo PT:

1. KKM oneara kamus (C;sH330,K) mpu 25°C cocrasusier 0.0012 mons/n. Jlomyckas, 9to
cpenmHee 4ucio arperanuud paBHO 80, paccuMTarh Maccy oJieaTa, HEOOXOIUMYIO JUIsl CO3IaHHs
koHneHTpauuu munest 0.0001 mons/n B 00bEMe 1 1.
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2. JIns mpUTOTOBJICHUSI KpeMa, KOTOPBIA MPEACTaBIsieT COOON IMYNIbCUIO THIIA BOJA B MAacje C
conepskanueM aucrepcHoi $assl 30% u pazMepoM Kamnelb 3 MKM UCHOJIb3YIOT SMYJIbIaTop ¢ MOJSPHON
maccoir 350 r/monmb u MosekynspHbeiMU pasmepamu 0.4 HM x 0.7 HM. PaccuuTarh KOHIIEHTpPALIUIO
SMYJbraTopa B AMCIEPCHOM Cpeie B /1, €CIIM U3BECTHO, YTO JJIS CTaOMIU3alMK Kareilb He0OX0AUMO
UX TOJIHOE MOKPBITUE MOHOMOJIEKYIISIPHBIM CII0EM 3MYJIbraTopa.

Tunosble 3aganus Tperbero PT:

1. B Tabnuie nmpuBeeHBI pe3yIbTaThl TPAHYJIIOMETPUUECKUX U3MEPEHUI 00pasiia rpyHTa.
[TocTpouTs rucrorpaMmy (ppakIMOHHOTO COCTaBa, MHTEIPATBHYIO KPUBYIO TPAHYJIOMETPHYECKOTO
COCTaBa, pPacCUUTaTh KOAPPHUIMEHT HEOTHOPOTHOCTH IPYHTA.

Opakuus, Macca, Hons ¢paknum, | HakommeHnHas mposs,
MM r % %
0.0-0.1 277.6
0.1 -0.25 116.0
025-0.5 132.3
05-1.0 197.2
1.0-2.0 3544
2.0-3.0 334.2
Cymma

2. Jlns OBICTpOH OLIEHKH yJelabHOro o0béma mop aacopbenta (Vy,) UCIOIb30BAIU BOASHOM
Meton. HaBecky Beicymennoro aacop6enta 10.0000 r mponuTanyd BOJIOW 1O MOJHOTO HACBILICHHS U
B3BECHJIM CHOBAa. Macca HachIIIEHHOro BOMOH ancopOeHTta cocraBmia 10.9670 r. Onpenenuts Vy,,
IIPUHMMAs IIJIOTHOCTH BOABI paBHOM 0.9982 r/em’.

[Ikana 1 KpUTEPUH OLIEHKU MIPUBEIEHBI B Tabnuie 2.2.

Tabnuua 2.2. [Ikana u KpUTEpUU OLEHKH Pe3yabTaTOB pyOS)KHOTO TECTUPOBAHUS

Baaa | Yposensb Kputepun onieHuBaHus ypOBHSI 0OCBOCHHS y4e0OHOro MaTepuaJjia
OCBOCHHUA

5 MakcumanbHbiii | CTYJ€HT  MOJHOCTBKO  BBIIOJHWI — 33JaHUE  KOHTPOJIbHOU
YPOBEHb paboOTHI/TIPAaKTUUECKOTO 3a/IaHUsI/MH U BUTYaJIbHOTO 3aaHus,
MOKa3al OTJIWYHBIE 3HAHUS W YMEHUS B paMKaX YCBOEHHOIO
yueOHOT0 MaTepuana. Otuer o KOHTPOJIbHOU
paboTe/mpakTHUeCKOMYy  3aJaHHUIO/MHANBUAYAILHOMY  3aJaHHIO
odopMIIEH aKKypaTHO U B COOTBETCTBHH C TPEIBSIBISIEMBIMU

TpeOOBaHUSMHU.
4 Cpennuit CTyneHT BBIMOJHWI 33JaHUe KOHTPOJIbHON pabOThI/PaKTUYECKOTO
YPOBEHb 3aJJaHUS/MHANBUYAIbHOTO 3aJaHusl ¢ HEOOJIBIIMMH HETOUYHOCTSIMH,

ITIOKa3ajl xoponme 3HAHUA n YMeHI/ISI , C€CThb HCIOCTATKHN B
opOopMIICHMH OT4YeTa MO KOHTPOJIBHOW paboTe/mpakTHIeCKOMY
3aJIaHUIO/MHIUBUTYAIbBHOMY 33JIaHUIO.

3 Munumanbsbii | CTyaeHT MOJIHOCTBIO BBITIOJIHUII 3aJIaHue KOHTPOJIbHOU
YPOBEHB pabOTHI/TIPAKTUYECKOTO  3aJIaHUS/MHANBUIAYATLHOTO 3aJaHus, HO
JOMYCTUJT CYIIECTBEHHBbIE HETOYHOCTH, HE TPOSBWI YMEHUSA
MPAaBWJIBHO HWHTEPIPETHPOBATH MOJYUYEHHBIE PE3ylbTaThl, OTYET IO
KOHTPOJIBHOM  pabOTe/MPaKTUYECKOMY  3aJaHUI0/MHINBUIYTEHOMY
3aJ]aHUI0 UMEET HeJOCTAaTOYHbIN YpOBEHb KauecTBa O(OPMIICHUSI.




2 Munumanbublii | CTYJ€HT HE TMOJHOCTHIO  BBINOJIHWI — 33JaHUE  KOHTPOJIbHOU
YpOBEHB HE pabOTHI/TIPAaKTUYECKOTO 3aJIaHUs/MHANBUAYATbHOTO 3aJaHus, TPH
JOCTUTHYT 9TOM INPOSBWII HEJOCTATOYHBIM YPOBEHb 3HAHWW U YMEHUH, a TAKXKeE
He croco0eH MOSICHUTD MOJTyYEHHBINH pe3yabTarT.

2.3. I[IpomeikyTOUHAS aTTECTALMS

[TpomexxyTouHasi aTTecTanus OOy4aroUIMXCsi OPUCHTUPOBAHA HA OICHKY OCBOCHHS 3aJaHHBIX
JTUCIUIUTMHAPHBIX YacTed KOMIIETEHIMI MO JAOCTUTHYTBIM pe3yibTaTaM OOy4YeHHS IO TUCIUTLINHE:
MPpUOOPETEHHBIM 3HAHUSM, YMEHUSM, HaBbIKaM | (UJIM) OTIBITY PAOOTHI (BIAJICHHM).

Jlomyck K TMPOMEXKYTOYHOW aTTeCTAllUd OCYIIECTBISIETCS TO pe3ylbTaTaM TEKYIIero |
PYOEIKHOTO KOHTPOJIS. Y CIIOBHSIMU JIOITyCKa SIBJISTFOTCS YCIIEIIHAS C1ada BCEX MPAKTHUYECKUX 3aJJaHul U
MOJIOKHUTEIbHAS HHTETpajbHAs OLEHKA M0 PE3yJIbTaTaM TEKYIIETro U pyOeKHOTo KOHTPOJIS.

2.3.1. [Ipouenypa npoMeKyTOUYHOI aTTeCTALNHU
[IpomexyTouHas artecTalus NOpoBoAUTCs B (opme 3adera. 3adeT MO JAUCHUIUIMHE
OCHOBBLIBACTCA Ha PE3yJibTaTaX BLIIMOJHCHUA IMPEABLAYIINX 3aIIaHHfI CTyACHTA IO ﬂaHHOﬁ JUCHUITIINHE,
KOTOpbIE ~ O0ECHEYMBAIOT  HEOOXOJIUMBIH  YPOBEHb  CPOPMHUPOBAHHOCTH  6CeX  3asBICHHBIX
ANCHUIIIMHAPHBIX KOMHGTGHHHﬁ.

Kpurtepun BbiBeleHUSsI HTOTOBOH OLIeHKHM 32 KOMIIOHEHTbI KOMIIETEHIUI NP NPOBeAeHUH
NPOMEKYTOYHOM aTTeCTALlMH B BH/Ie 3a4eTa:
— HHTCrpajbHas OICHKAa 3a 3HAaHHUC II0 4-x OamIpHON IIKaJe BBLICTABIISIETCS CTYACHTY 11O
pe3yabTaTaM TEKYyLIero KOHTPOJs B (opMe 3aIlUThl MHIMBHUIYaJbHBIX 3a/JaHUM, 3aIUIaHUPOBAHHBIX
paboueii mporpaMMoil TUCHHUIIIMHBI U BBIOOPOUHOTO TEOPETUYECKOTO OIIPOCa M0 KaXA0H TEME;

— UHTErpajbHas OLlEHKAa 3a yMeHue Mo 4-X OalabHOM MIKaJle BBICTABISETCA CTYAEHTY IO
pe3ysibTaTaM TEKYIIEro U pyOoexHOro KOHTpoJs B GopMe IPOBEPKU pabouux TeTpajiei;

[Tonmy4yeHHbIe MHTErpaJIbHBIE OLIEHKH 3a 00pa30BaTeNIbHbIE PE3yIbTAaThl 3aHOCATCS B OLICHOUHBIN
nucT, hopMa KOTOPOTo MpUBEICHA B BUE TaOIUIIBI 2.3

Tabnuna 2.3 ®opMma 1 npuMep OLIEHOYHOIO JIUCTa YPOBHS CPOPMUPOBAHHOCTH
JUCHUTUITMHAPHBIX KOMITETEeHIIUH

Orenka ypoBHS CpenHsisi OlleHKa ypOBHS
chOpMHUPOBAHHOCTH chopMHUPOBAHHOCTH

uucuunﬁniaplgmx KOMIIETEHITHH g)ncl:)umfﬂHHapHHx HroroBas ouenka
3HAHUS | YMCHUS BJIAJICHUS KOMIIETEHITHI

5 4 5 4,67 3aYMeHOo

3 3 3 3,00 3q4meno

3 3 2 2,67 He3a4meHo

4 4 2 3,33 He3aumeHo

Kpurepun BbiBeieHHs HTOTOBOM OLICHKH IPOMEKYTOYHOM aTTeCTALMH B BH/Ie JK3aMeHa:

— «3aumeno» — cpelHsAsd oueHka > 3,00 U HEeT HM OJHON HEYAOBJIETBOPUTEILHON OLEHKU 3a
KOMIIOHEHTHI KOMIIETEHIIHI];

— «wHesaumeno» — cpenHss ouenka < 3,00 wumm  mpucyrcTBYyeT XoTs Obl  OJHA
HEYJIOBJIETBOPUTEJIbHAS OLIEHKA 32 KOMIOHEHThl KOMIIETEHLIUH.



