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1. O0mue MoJI0KeHu

1.1. leau u 3aa44 TUCHUILJIMHBI

]_[eJ'II)I-O JAUCHUIIIINHBI ABJIACTCA U3YUCHUC TCOPECTUICCKUX OCHOB IMMOBEPXHOCTHBIX SIBJICHHUH U JAUCTICPCHBIX
CUCTEM U MPAKTHUKH UX IIPUMCHCHU B IIPOMBIIIVICHHBIX MTPOLECCAX, a TAKKC q)OpMI/IpOBaHI/Ie Y CTYACHTOB
YMCHI/II\/'I 1 HAaBBIKOB PCHICHUS NPAKTHYCCKUX 3aaa4 U3 obnactu HpHKJ'Ia,[[HOfI KOHHOHHHOﬁ XHUMUHU.

1.2. U3yuyaemble 00bEKTHI U CIUNIUHBI

HpeI[MeTOM OCBOCHUA NTUCHUILIUHBI ABJIAIOTCA CICAYIONNUE OOBEKTHI:
- TCOPECTUUCCKHUEC OCHOBBI KOJ'IJ'IOPII[HOfI XHMUU,
- IOBEPXHOCTHBLIC SABJICHUSA,
- AUCIICPCHBIC CUCTCMBI.

1.3. Bxoaublie TpedoBaHus

OcBoeHME JUCITUIUIMHBI « XUMUSI, CTICIIMANIbHBIC TIaBbl» CTPOUTCS Ha 06a3e MaTepuana, U3J0KEHHOTO B
nmucnuinHax "Xumusa" wnn "Heopranuueckas xumus'".

2. [InanupyemMble pe3yJibTAaThl 00y4eHUsI MO AUCUHUILIMHE

[Inanupyemsble pe3yiabTaThl

I/IHI[I/IKaTOp JOCTHIKCHUA

Wunexc KOMIIETEHIINH, C KOTOPBIM Cpencrsa
KOMHeTeHLII/ISI HHIUKaATOpa O?;{IZ};H?/;:THLHS;EESE,})IG COOTHECCHEI INIaHUPYCMbIC OLICHKH
’ ’ pe3yibTaThl 00y4EeHUs
OIIK-1 MJI-10I1K-1 (3HaeT oCHOBHBIC 3HaeT TeOpHUI0, OCHOBHBIC 3auer
TEOPETUUYECKHUE KOHIICTIIINH, [3aKOHBI M1 METOJIbI B 00JIaCTH
3aKOHBI 1 METOJIBI B 00JIACTH [€CTECTBEHHOHAYYHBIX
KOJUTOUJHOU XUMUHU OOIICHHKEHEPHBIX
TTACIUTITIH
OIIK-1 MJ1-20I1K-1 |YMeeT cocTaBisaTh U YMeeT mpUMEHSITh METOJIBI  [3adeT
HCII0Ib30BATh MaTeMaTUYECKOTO aHaIHN3a U
MaTEeMaTHYECKUE MOJICITH,  [MOJICITHPOBAHUS IS
OTHCHIBAIOIINE XUMUYECKUE [PEIICHHSI MHKCHEPHBIX 3a/1a4
MIPOIIECCHI WJIU SIBJICHUSA B [IpO(eCCHOHANBHOI
paMKax WHXCHEPHBIX 3a7a4 |[AeSITCIIbHOCTH
MpoQeCCUOHATTLHOM
NesATeIbHOCTH
OIIK-1 MNJI-30I1K-1 |Bnageetr HaBbIKaMu Brnaneer HaBbIKaMu Otuét 110
MPUMEHEHUST METOJI0B TEOPETUUYECKOTO 1 MPaAKTUYECKOM
KOJIJIOUTHOW XUMUU JJTSI PKCIIEPUMEHTAIBLHOTO Y 3aHSATHIO
TEOPETUYECKOTO 1 HCCIe0BaHMs O0BEKTOB
PKCTIIEPUMEHTAIBLHOTO poQeCCUOHATTLHOMN
WCCIIeIOBaHUS 00BEKTOB nesTeTbHOCTH
podeccuoHaIbHON
eI TeTbHOCTH




IInanupyemsele pe3ynbTaTsl

Nupukatop nOCTHKEHUS

K Wnnexc KOMIIETEHLIUH, C KOTOPBIM CpenctBa
OMITETCHIIMS HHIUKATOpa O?;ZiiH;thTHLH;?Z;:;f)Ie COOTHECCHEBI INIaHUPYEMBIC OLICHKH
’ ’ pe3ybTaThl 00yUeHUs
OIIK-4 NJI-10I1K-4 |3HaeT oCHOBBI 3HaeT OCHOBBI 3ageT
OKOJIOTUYCCKUX U IPYTUX  |[DKOHOMMWYCCKHUX,
OTpaHUYECHUN MPHU CO3AAHUM [FIKOJIOTUYECKUX, COLUATIBHBIX
ABUALIMOHHOM U PAKETHO-  |U JPYTMX OIpaHUYEHUH npu
KOCMHUYECKON TEXHUKU CO3JaHUH aBUALIMOHHOU U
[PaKETHO-KOCMUYECKOM
TEXHUKU
OIIK-4 NJ1-20I1K-4 |YmMeeT yuuTsiBaTh YMeeT yuuThBaTh 3auer
SKOJIOTUYECKUE U IPYTUE  [IKOHOMUYECKHUE,
OTpaHUYEHHUSI B CBOEH SKOJIOTUYECKUE, COLINATIbHBIE
npodeccuoHaIbHON W Jpyrue OrpaHUYeHUs B
NEATEIIBHOCTH 10 CBOCH TpoheccCHoHaATBHON
pa3paboTKe MPOCKTHBIX NesITEeTFHOCTH TI0 pa3paboTke
PEIICHUI Ha Pa3IU4HbIX [IPOCKTHBIX PELICHUN Ha
STanax >KMU3HEHHOIrO LIMKIJIA  (pa3JIMYHBIX dTanax
YKU3HEHHOT'O LIUKJIa
OIIK-4 MNJ1-30I1K-4 |Bnaneetr HaBbIKaMu Brnaneer HaBbIKaMu OTuét 1o
[IPUMEHEHUSI METOJIOB [IPOECKTUPOBAHUSA [MPAKTUYECKOM
KOJUIOUAHOW XUMUH B ABHALIMOHHOW U PaKeTHO- Y 3aHATHIO

IpoLuecce NPOeKTUPOBAHUS
aBHAIMOHHOMN M PAKETHO-
KOCMHUYECKOW TEXHHUKU C
YIETOM 3KOHOMUYECKUX,
SKOJIOTUYECKUX,
COLIMAJIBHBIX U JPYTUX
OrpaHUYEHHI Ha BCEX
STanax )KU3HEHHOI'O LHKIIA

KOCMHUYECKON TEXHHUKH C
YIETOM 3KOHOMUYECKHX,
SKOJIOTUYECKUX, COITUATBHBIX
W IpYTHX OTPaHWYCHHM Ha
BCEX 3TaIax >KU3HEHHOTO
LUK




3. O0bem u BUABI Y4eOHOI1 padoThI

Pacnpenenenue
. Bcero 10 CEMECTpaM B Hacax
Bun yuebHoit paboTsl
4acoB Howmep cemectpa
7

1. IlpoBenenne y4eOHbBIX 3aHATHH (BKIIIOUAs IPOBEIE- 45 45
HUE TEKYIIETO KOHTPOJIS yCTIEBAEMOCTH) B (hopMe:
1.1. KonTakTHas ayauropHasi pabora, U3 HUX:

- nexnmu (JI) 16 16

- naboparopusie padoTsl (JIP)

- IPaKTUYECKHE 3aHATHS, CEMUHAPHI U (WITH) IpyTHe 27 27
BUJIBI 3aHATHH cemuHapckoro Tuna (113)

- KOHTPOJIb caMocTosiTesibHOoM paboThel (KCP) 2 2

- KOHTpOJIbHAsI paboTa
1.2. CamocTtosrensHas pabota ctyaentoB (CPC) 63 63
2. IIpomexxyTouHas aTTecTanus

DK3aMeH

JlnpbepeHmpoBaHHbIN 3a4eT

3auer 9 9

Kypcosoii npoext (KII)

Kypcosas pa6ora (KP)
OO11as TPyA0EMKOCTb JTUCITUTIIIHBI 108 108

4. Conepxxanue IMCUUNIMHBI
Ob6bem
O0beM ayTUTOPHBIX BHEAYyIUTOPHBIX
HammenoBaHue pasenoB TUCIUIUIMHBI C KPATKUM 3AHSATHIA 10 BHIAM B YacaX |3aHsTuil 10 BHIAM
coJleps)KaHuEM B qacax
1 | gp | m3 CPC
5-i1 cemecTp

TepMoMHaMUKa MOBEPXHOCTHBIX SIBJICHUN U IPOLIECCOB 4 0 5 17

3anaun Kypca. TepMoIuHaMHKa OBEPXHOCTHBIX
SBJICHUH U IporieccoB. Mertoa n30siTkoB ['n06ca.
Kanmnsipasie cuibl. XKuakocTs Ha TBEpIOiM
HOBEPXHOCTH, CMAYMBAEMOCTb.




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 IrpaHuleC )KUJKOCTb-KUJIKOCT

3 AJICOpOITHST 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,
[pY KOTOPOM Yy4Yalllecs HE MAacCHUBHBIC CIyIIATENH, a aKTUBHBIE YYACTHUKHU 3aHSITHUSA, OTBEYAIONINE HA
BOIIPOCHI TpenojaBaresid. Bompockl mpenogaBatenis HaleleHbl Ha aKTUBH3ALHIO MPOILECCOB YCBOEHHUS
MaTeprualia, a TaKK€ Ha pa3BUTHE JIOTUYECKOro MblIUieHus. [IpenonaBarens 3apaHee HaMedaeT CIHCOK
BOIIPOCOB, CTUMYJIMPYIOIINX ACCOLMATUBHOE MBIIIJICHHE M YCTAHOBJICHHE CBS3€W C paHee OCBOCHHBIM
MaTEPHAIOM.

[IpakTrueckne 3aHATHS TPOBOJATCS HAa OCHOBE peallM3allMk MeToja OOyYeHHs JICHCTBHEM:
OTIpeIeIIOTCs MpoOaeMHbIe 00J1acTH, (OpMHUPYIOTCS Tpynmbl. [Ipu mpoBeeHNN MPAKTUICCKUX 3aHATHN
MpeCcIeayOTCA CIEeAYIONINE 1EeNU: TPUMEHEHUE 3HAHUN OTAENBHBIX AUCIUIUINH U KPEATUBHBIX METO/OB
711 peleHust Mpo0JieM U MPUATHS PElIeHU; oTpaboTKa y 00yJaronuxcs HaBbIKOB KOMaHJIHONH PaboThI,
MEKIIMYHOCTHBIX KOMMYHUKAIMA U Pa3BUTHE JUIACPCKUX KA4ECTB; 3aKPEIUICHHE OCHOB TEOPETHUUYECKHUX
3HAHUH.

[Ipu mpoBeneHnM y4eOHBIX 3aHATHI UCTIONB3YIOTCS HHTEPAKTHBHBIE JICKIIUU, TPYTIIIOBBIC TUCKYCCHH,
aHaJW3 CUTYallMil 1 UMUATAMOHHBIX MOJENEH.

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
U1 BY30B. 4-¢ u3/l., uctp. Mockga : Beicmas mkona, 2006. 445 c.

2. lonoTHATEIbHAS JJUTEPATYpPa

2.1. YueOHbIe U HAYYHbIE U31aAHUS

1 ['ensman M.U., Kosanesuu O.B., FOctpatos B.I1. Komnonanast xumusi. 20
CII6 : Jlans, 2003. 332 c.
2 MsiruenkoB B. A. [ToBepXHOCTHBIE SIBIEHUS U TUCIEPCHBIE CUCTEMBI : 10

yaeOHOe Tocodue it By30B. 2-€ u3l., nepepad. M. : KomocC, 2007. 187 ¢

2.2. llepuonnyeckue U3TaHus




He ncnione3yercs

2.3. HOpMaTI/lBHO-TeXHI/I‘leCKI/le H3JaHuA

He ucnons3zyercs

3. MeTonnquKne YKazaHus AJd CTYACHTOB 110 OCBOCHUIO JTUCHHUIIIMHBI

1 Ousnueckas xumus. [IpumeHeHne pacyéTHRIX METOIOB B XMMUYECKOU 287
TEepMOJIMHAMUKE : yueOHoe rmocodue /i By3os / baxupesa O. U.,
CoxonoBa M. M., [Tan JI. C., Xoasames H. b. Ilepmsb : M3a-Bo III'TY,
2008. 219 c.
4. YueOHO-MeTOAHYEeCKOE 00ecIeYeHHe CAMOCTOAITEIbHOI PadoThI CTyAeHTa
He ucnons3yercs
6.2. DiieKTpOHHas1 Y4eOHO-MeTOANYEeCKAs JUTepaTypa
JocTynHOCTh
(cets UnTeEpHeT /
HanmenoBanue Ccblka Ha
Bun nurepatypsl A3DAGOTKI HHAOPMALHOHHBII pecypc JIOKaJIbHAs CETh;
pasp p pecyp ABTOPHU30BAHHBIH /
CBOOOTHBIN JTOCTYII)
JlononnutensHas ([enspman M. U. Konnonanas http://elib.pstu.ru/vufind/Rec|nokanbHas cets;
uTepaTypa XUMUSI : YICOHUK JIJIST BY30B / ord/lanRU-LAN-BOOK-  |aBTOpH30BaHHBIH
['enmsdman M. U., Kosanesuu O. B., (145851 TOCTYTI

Octparos B. I1. -
CanxkrllerepOypr: Jlans, 2020

JlonostauTenbHas [Hazapos B. B. Kommonnnas xumust. |http://elib.pstu.ru/vufind/Rec
nuTepaTypa [TpakTuky™m u 3amaunuk : yae6Hoe |ord/lanRU-LAN-BOOK-
mocooue / Hazapor B. B., I'pojckuii|111886

A. C., llIabanosa H. A., I'aBpuiioBa
H. H., benosa 1. A., XKununa O. B.,
Kuenckas K. U., Kpusomenos A.
®. - Cankr-IletepOypr: Jlanb, 2019

JIOKaJIbHAasl CETh;
aBTOPU30BaHHBIN
JIOCTYII

6.3. J/InueH3noHHoOe 1 CBOOOIHO PACIPOCTPAHsAEMOe IPOrPAMMHOE

o0ecneyeHmue,

HCIIOJIbB3yEMOC IMPH OCYICCTBJICHUH 06p330BaTe.]'lI>HOFO nmponmecca nmo IMCIUUIJINHE

Buzg I10O Haumenosauue [10
OnepalnoHHbIE CUCTEMBI 'Windows 10 (moam. Azure Dev Tools for
Teaching)
Od¢ucHbIe TPUITOKEHHUS. Adobe Acrobat Reader DC. GecruiatHoe
[10 mpocmotpa PDF
OducHbIC TPUITOKEHUS. Microsoft Office Professional 2007. nu.
42661567

6.4. CoBpeMeHHbIe NpoeccHoHAIbHbIE 0a3bl JAHHBIX M HH(POPMALMOHHBbIE
CIIPABOYHbIE CHCTEMbI, HCII0JIb3yeMble IPH OCYLIeCTBJIEHUH 00Pa30BaATEIbHOI0

nmpomecca 1mo JMCIMIJInHEe

HaumenoBanme Ccpinka Ha HHGOPMAIIMOHHBIN pecypc




HaumenoBanne Cchutka Ha HH)OPMAIIMOHHBIN pecypc

baza nannsix Wiley Journals

http://onlinelibrary.wiley.com/

baza maHHBIX HayYHOU IEKTPOHHON OMOINOTEKH https://elibrary.ru/
(eLIBRARY.RU)
DIeKTpOHHO-OMOIMoTeueas cucrema JlaHb https://e.lanbook.com/

DnekTpoHHO-O0nbmoTeyHas cuctema [PRsmart

http://www.iprbookshop.ru/

Wudopmarmonnsie pecypebl Cetn Koncynpsrantllnroc JTOKAJIbHAS CETh

WHupopMaimoHHO-CITPaBOYHASI CUCTEMAa HOPMATHUBHO-
TEXHUYECKOHN ToKyMeHTauuu "TexaKcnepT: HOpMbL, IpaBuia,
CTaHJapThl U 3aKoHOAaTenbeTBa Poccun”

http://325290.inkip.ru/docs

7. MaTepuajibHO-TEXHHYECKOe oDecriedeHne 00pa3oBaTeibHOI0 NMpoiecca mno

AUCIUILINHE

Bun zanatui

HanmenoBanue HE00X0IMMOT0 OCHOBHOT'O 000PY0OBaHHUS
¥ TEXHUYECKUX CPEICTB O0yUYEeHHUs

KonuuectBo CAMHHUI]

Jlexusa Kitacchast mocka 1
[IpakTiyeckoe Knacchas mocka 1
3aHATHE

8. DoH OLEHOYHBIX CpeaACTB IMCINIIIMHBI

|OHI/IC3H B OTACIIBHOM JOKYMCHTC




MunucrepctBo 00pazoBanus u Hayku Poccuiickoit @enepannu
denepanbHOE TOCYTAPCTBEHHOE OIOMKETHOE 00PA30BATEILHOE YUPEIKICHUE
BBICIIETO 00pa30BaHU
«IlepMckHii HATMOHAJIbHBIN MCCJIEI0BATEIbCKUN MOJUTEXHUYECKHH
YHUBEPCUTET

®OH/I OHEHOYHBIX CPEJACTB
JJIS IPOBeIeHUsI IPOMEKYTOYHOM aTTecTAlMU 00yYAUIUXCH 110 AMCHUIIHHE
«Xumus. CnenuajbHble IJ1aBbD)
Ilpunoosicenue Kk paboueii npozpamme OUCUUNTIUHBL

HanpasieHue NoAroToBKU: 24.05.02 [TpoekTupoBaH¥e aBUAITMOHHBIX U
PAKETHBIX JBUTATEIEH
09.03.02 MudopMaiimoHHbIE CUCTEMBI U
TEXHOJIOTUU
07.03.01 Apxurekrypa

Hanpagsiennocts (mpoduiinb) ['uppaBnuyeckre MallvHbl U THAPOITHEBMO-
o0pa3oBaTeIbHOM MPOrpaMMbl:  arperathl JIBUraTeseH JIETaTEeIbHbIX allllapaToB
WNHupopmalinoHHbIE CUCTEMBI U TEXHOJIOTHH
(oburuit npoduns, CYOC)
Hudposas apxurekrypa

KBanmunpukanus Beimycknuka:  «bakanasp»

Boeinmyckawomas kadeapa:

dopma 00y4eHUs: Ounas
Kypc: 3 Cemectp: 5
TpynoémkocTth:
Kpenuros no pabouemy yueOHomy ruiany: 3 3E
Yacon 1o paboyemy yuyeOHOMY IUIAHY: 108 w.

Buabl KoHTpOJIA:
3auét: 5 : DK3aMEH. —

[Tepmb 2024



@oH/I OLEHOYHBIX CPEACTB I TPOBEACHHUS IMPOMEKYTOYHON AaTTeCTAlluU OOYJarOIINXCs
SBJIAETCS YacThio (TMpUIIOKEHHEM) K paboueil mporpamme IUCHUIUIMHBL «Xumus. CrenuanbHble
riaBb. MOH OLIEHOYHBIX CPEACTB JJI MPOBEACHUS MPOMEKYTOYHON aTTECTAIlMH O0YYaIOUUXCs 10
TUCHUIUIMHE pa3paboTaH B COOTBETCTBHM C OOmIed YacThi0 (OHIA OLEHOYHBIX CPEACTB MJIs
MPOBEACHUSI TMPOMEXKYTOUHOM aTTEeCTallud OCHOBHOM 00Opa3oBaTeNbHOM MpOrpamMMbl, KOTOpas
YCTaHABJIMBAET CHCTEMY OLICHMBAaHUS pPE3yJlbTAaTOB NPOMEKYTOUHOM aTTECTAalMd U KpUTEpUHU
BBICTABJIEHUSA OLIEHOK. DOHJ OLEHOYHBIX CPEACTB I MHPOBEACHUS NPOMEXKYTOUYHOM AaATTECTALUU
oOyyarolmuxcsi IO JUCIHUIUIMHE YyCTaHaBiIMBaeT (OpMBI M MPOUEAYPbl TEKYIIEro KOHTPOJIS
yCIIEBAEMOCTH ¥ MPOMEKYTOYHOHN aTTeCTAIIUU O0yUYAIONINXCs TTO TUCITUTLINHE.

1. IlepeyeHb KOHTPOJIHPYEMBIX Pe3yJbTATOB O0y4YeHHMsl 10 JAUCHHMILVINHE, O00beKTbI
OLICHNBAHMS M BU/bI KOHTPOJISI

CornacHo PIIJI ocBoeHue ydeOHOro mMaTepuana AWCIMILIAHBI 3aTUIAHUPOBAHO B TEUEHUE 5-TO
ceMecTpa yueOHOro IuIaHa) ¥ pa3ouTo Ha 3 pasnena. B kaxiom paszziene npeaycMOTPEHbl ayTUTOPHBIE
JIEKUMOHHBIE U NPAaKTUYECKUE 3aHATHS, a TAaK)KE CaMOCTosATelbHas paboTa CTyIaeHTOB. B pamkax
OCBOEHUS yUeOHOr0 MaTepHala JUCIUILTUHBI HOPMHUPYETCsS KOMIIOHEHTHI KOMIETCHIIUN 3Hamb, yMems,
énadems, ykazaHHble B PIIJ[, xoTopple BBICTYHNAIOT B KayeCTBE KOHTPOJUPYEMBIX PpE3Yy/IbTaTOB
oOyueHus 0 TUCIHUILINHE.

KoHTposnb ypoBHSI YCBOEHHBIX 3HAaHHW, OCBOEHHBIX YMEHUM M TPHOOPETCHHBIX BIIAJICHUN
OCYILIECTBIISIETCS B PaMKaxX TEKYIIEro, pyOeXHOro M MPOMEKYTOYHOTO KOHTPOJS MPU HU3YYECHUU
TEOPETHYECKOTO MaTeprasa, TECTUPOBAaHUS U 3a4€Ta. Buibl KOHTpOIIs cBeieHbI B Tabmuiy 1.1.

HtoroBoii OLEHKOW JOCTHKEHHS pPE3yJbTaTOB OOYy4YEeHHUS MO0 JUCIHHUIUIMHE SBISIETCA
IIPOMEKYTOYHAsI aTTecTallusl B BHUJAE 3a4eTa, NPOBOAMMAs C YYETOM pe3yJiIbTaTOB TEKYLIETO U
PyOEKHOTO KOHTPOJIS.

Tabnuna 1.1. [lepeueHb KOHTPOJIUPYEMBIX PE3YIBTATOB OOYUECHHUS [0 TUCIUTUTHHE

Bua kouTpoJs

KonTposnpyemble pe3yaibTarbl 00y4eHusi o Texymuii PyGexublii HTrorosslii

aucuuriuge (3YBei) C TO m 3auér

YcBoeHHBbIE 3HAHUS

3.1 3HaTh OCHOBHEIE ITOHATHS U MPOIECCHl XUMUU + + +
JUCIIEPCHBIX CUCTEM
3.2 3HaTh OCHOBHBIE CBOWCTBA PA3JIMYHBIX THUIIOB + + +
JUCIIEPCHBIX CUCTEM
3.3 3HaTh 0COOEHHOCTH IPUMEHEHHS AUCIIEPCHBIX CUCTEM + + +

B TCXHOJIOTUYCCKUX Nponeccax

OcBoeHHbIe YMeHHUSI

¥.1 yMeTh pacCUUTHIBATh XapaKTEPUCTUKH AUCIIEPCHBIX + + +
CHCTEM

¥.2 yMeTh BBINOJIHSITh HHXEHEPHBIE PACYETHI MPOLIECCOB C + + +
Y4acTHEM JUCIEPCHBIX CUCTEM

¥Y.3 yMeTb BBHITIONHATH aHAIHU3 SKCIEPUMEHTATBHBIX + + +
Pe3yabTATOB, IOJYYCHHBIX C YYaCTHUEM JUCIIEPCHBIX
CHUCTEM

IIpnoOpeTeHHbIE BJIAICHUSA

B.1 Bnagerr HaBBIKAMHU BBINIOJIHEHUS PAcYETOB CBOMCTB + + +
JUCTIIEPCHBIX CUCTEM

B.2 BIAACTh HaBBIKaMH aHalIM3a pe3yabTaTOB + + +
OKCIIEPUMEHTA C YYACTHEM JUCIEPCHBIX CUCTEM

B.3 BiiazeTh HaBBIKaMU IPOTHO3MPOBAHMS TTOBEICHUS + + +

AUCIICPCHBIX CUCTEM

C — cobecedosanue no meme; TO — meopemuueckuii onpoc, 113 — npakmuueckoe 3a0danue.




2. Bubl KOHTPOJISl, TUMOBbIE KOHTPOJIbHbIE 32JaHUS M IIKAJbl OLIECHUBAHUSA Pe3yJIbTAaTOB
o0y4eHust

2.1. Tekymuii KOHTPOJIb

Texymuii KOHTPOJIb YCBOCHHUs MaTepuana B (opme cobeceqoBaHHS WM BBIOOPOYHOTO
TEOPETUYECKOr0 OIpoca CTYACHTOB IIPOBOAMUTCA MO Kaxaoi Teme. Pesynbrarel no 4-0amibHON mIKane
OLCHUBAHHA 3aHOCATCA B KHUIXKY IIPCNIOAABATCIIA U YYUTBIBAKOTCA B BUIC I/IHTCI‘paHBHOf/’I OLICHKHU ITpU
MIPOBEJICHUH MPOMEKYTOUHOU aTTectauuu. [llkana u kpurepun OlleHKHU NpuBeAeHbI B Tabauie 2.1.

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

5 MaxkcuManbablii | CTyJEHT 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
MMOHUMaHUE TEOPETUYECKOT0 MaTepralia.

2 MunumManbsbiii | CTyJeHT He OTBETHJI Ha IOCTaBJIEHHBIE BOIPOCHI, OOHAPYXHJ He
YPOBEHb HE JIOCTaTOYHBIM YPOBEHb 3HAHUKW M HEINOHMMAHHE TEOPETHYECKOIO
JOCTUTHYT Marepuana.

2.2. Py0GeskHbIi KOHTPOJIb

PyGexxHbIif KOHTPOJIb U1 KOMIUIEKCHOTO OLIEHUBAHMsI YCBOCHHBIX 3HAHWN, OCBOCHHBIX YMEHHM
U MPUOOPETEHHBIX BJaJ€HUN AMCUMIIMHAPHBIX YacTell KOMIETEHIIMH MPOBOIUTCS COINIACHO Tpaduka
yuebHoro mporecca, npuseneHHoro B PIIJI, B ¢opme pyOexHOro tectupoBaHus (1ociie M3y4EeHUs
Ka)KJI0U TeMbl y4eOHOW JUCIUIINHBI).

2.2.1. PyGe:xxHoe TecTUpPOBaHHE

CornacHo PITJ] 3annmanupoBano 3 pyOexHbix TectupoBanus (PT), mpoBoammbix B dopme
MIPOBEPKU paboyuX TeTpajiel, Mocie OCBOCHHs CTyaeHTaMH TeM aucuumiiuHel. [lepBoe PT — o teme 1
«TepmoauHamMHuKa MOBEPXHOCTHBIX SIBIEHUH U IpoueccoBy», BTopoe PT — mo teme 2 «J/lucnepcHele
cucrteMmbl», Tpetbe PT — o teme 3 «TBepaodaszHbie reTeporeHHbIe CUCTEMBIY.

Tunosble 3aganus nepsoro PT:
1. Kakoe Konmn4ecTBO MUKPOKATENlb MOKHO MOTYYUTh U3 OJHON KaruiH KUAKOCTH 00bEMoM 100
MKJI, €CJIM IMaMETP MUKPOKAIIeJIb COCTaBIseT 1 MKM?

2. PaccunTath CBOOOHYIO TTOBEPXHOCTHYIO SHEPTHIO 5 T BOJHOTO TyMaHa, €CJIM U3BECTHO, YTO
KaIi TyMaHa HMEIOT CPEIHUM paanyc 2 MKM. Y IefibHasi TOBEPXHOCTHAS DHEPTUS BOJBI 72.7 MI[)K/MZ,
mI0THOCTE BoAbI 0.998 r/cm3.

Tunosbie 3aganus sToporo PT:

1. KKM omneara kxamusa (CigHz30,K) nmpu 25°C cocrasnser 0.0012 mons/n. Jlomyckas, uTo
cpenHee 4ucio arperanuud paBHO 80, paccuMTarh Maccy oJjieaTa, HEOOXOIUMYIO ISl CO3JaHUs
koHnenTpauuu munest 0.0001 mons/n B 00bEMe 1 1.
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2. JI7s1 IPUrOTOBJIEHUS KpeMa, KOTOPBIN MpEACTaBIsIeT COO0 3MYyIbCHIO THUIIA BOJA B Maclie C
conepkanueM aucrepcHoi $assl 30% u pazMepoM Kamnesnb 3 MKM UCHOJIB3YIOT SMYJIbIaTop ¢ MOJISIPHON
Maccoir 350 r/monmb u MonekynspHbiMu pasmepamu 0.4 HM x 0.7 HM. PaccuuTarh KOHIIEHTpPALIUIO
SMYJBraTopa B AMCIIEPCHOM cpelie B I/JI, €CIIM U3BECTHO, YTO JJIS CTa0MIM3alMK Kareidb He0OX0AuMO
UX TI0JIHOE MOKPBITUE MOHOMOJIEKYIISIPHBIM CJIOEM 3MYJIbraTopa.

Tunosble 3aganus Tperbero PT:

1. B tabnuie npuBeIeHBI pe3yJbTaThl FPAHyIOMETPUUYECKIX U3MEpEHH 00pasia rpyHTa.
[TocTpouTs rucrorpaMmy (ppakImMOHHOTO COCTaBa, MHTEIPABHYIO KPUBYIO TPAHYJIOMETPHYECKOTO
COCTaBa, PacCUUTaTh KOIPPUIMEHT HEOTHOPOIHOCTH IPYHTA.

Opakuus, Macca, Hons ¢dpaknuu, | HakommeHnHas mpods,
MM r % %
00-01 277.6
0.1-0.25 116.0
0.25-0.5 132.3
05-1.0 197.2
1.0-20 354.4
2.0-3.0 334.2
Cymma

2. Jlna OblcTpoil OLEHKU yAenbHOro obbéMa mop ajacopbeHTa (Vy,) HCIOIb30BaIM BOJASHOM
Meton. HaBecky Beicymennoro aacop6enta 10.0000 r mponuTanyd BOIOM 1O MOJHOTO HACBILICHHS U
B3BECHJIM CHOBAa. Macca HacChIIIEHHOro BOAOH anacopOenra cocrasumina 10.9670 r. Ompenenuts Vy,,
MPUHUMAs IIOTHOCTH BOJIbI paBHOU 0.9982 r/em’.

[IIkana 1 KpUTEPUH OLIEHKU IPUBEIEHBI B TabnuIe 2.2.

Tabnuua 2.2. llkana u KpUTEpUU OLEHKH Pe3yabTaTOB pyOS)KHOTO TECTUPOBAHHUS

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 3a7aHus,
MOKa3al OTJIWYHbIE 3HAHUS W YMEHUS B pPaMKaX YCBOEHHOIO
y4eOHOT0 Marepuala. Otuyer o KOHTPOJIbHOU
paboTe/mpakTHUeCKOMy  3aJaHHUIO/MHANBUAYAIBHOMY  3aJaHHIO
odopMIIEH aKKypaTHO U B COOTBETCTBHHM C TPEIbSIBISIEMbIMU

TpeOOBaHUSMHU.
4 Cpennuit CTyneHT BBIMOJHWI 33JaHUe KOHTPOJIbHON pabOThI/PaKTUYECKOTO
YPOBEHB 3aJJaHUS/MHAUBUIYyaTbHOTO 33J]aHNs C HEOOJBbIIMMHU HETOYHOCTSMH,

MOKa3ajJ XOpOIIWE 3HAHHWA M YMEHHS, €CTb HEJOCTaTKu B
opopMIIeHMH OTYeTa 10 KOHTPOJBHOH paboTe/NMpaKkTHUYECKOMY
3aJJaHUI0/UHIUBUIYATbHOMY 33/1aHUIO.

3 Munumanbablii | CTYJ€HT ~ MOJHOCTBIO  BBIIOJHWJI — 33JaHUE  KOHTPOJIbHOU
YPOBEHb pabOTHI/TIPAaKTUYECKOTO  3aJIaHUS/MHANBUAYATLHOTO 3aJaHus, HO
JOMYCTUJT CYIIECTBEHHbIE HETOYHOCTH, HE TPOSBWI YMEHUSA
MPaBUILHO WHTEPIPETUPOBATH TOJYYCHHBIC PE3yJIbTaThl, OTYET IO
KOHTPOJIBHOM  paboTe/MpakTUIeCKOMY  3aJJaHUI0/MHIUBUTYATbHOMY
3aJ]aHUI0 UMEET HeJOCTaTOYHbII YpOBEHb KauecTBa O(OPMIICHHSI.




2 Munumanbublii | CTYJ€HT HE TMOJHOCTHIO  BBINOJIHWI — 33JaHUE  KOHTPOJIbHOU
YpOBEHB HE pabOTHI/TIPAaKTUYECKOTO 3aJlaHUs/MHANBUIYATbHOTO 3aaHus, TPHU
JOCTUTHYT 9TOM INPOSBWII HEJOCTATOYHBIM YPOBEHb 3HAHWW U YMEHUH, a TAKXKeE
He croco0eH MOSICHUTD MOJTYYEHHBIH pe3ybTarT.

2.3. I[IpomeikyTOUHAS aTTECTALMS

[TpomexxyTouHasi aTTecTanus OOy4aroUIMXCsi OPUCHTUPOBAHA HA OICHKY OCBOCHHS 3aJaHHBIX
JTUCIUIUTMHAPHBIX YacTed KOMIIETEHIMI MO JOCTUTHYTBIM pe3yibTaTaM OOy4YeHHS IO TUCIUILINHE:
MPUOOPETEHHBIM 3HAHUSM, YMEHHUSM, HaBbIKaM | (UJIM) OTBITY PaOOTHI (BJIAJICHHAM).

Jlomyck K TMPOMEXKYTOYHOW aTTeCTAllUd OCYIIECTBISIETCS TO pe3ylbTaTaM TEKYIIero |
PYOEIKHOTO KOHTPOJISL. Y CIIOBHSIMU JIOITYCKa SIBJISIFOTCS YCIICIIHAS C1aya BCEX MPAKTHUYECKUX 3aJJaHul U
MOJIOKUTEIbHAS HHTETPajbHAs OLEHKA MO PE3yJIbTaTaM TEKYIIEro U pyOeKHOTo KOHTPOJIS.

2.3.1. [Ipouenypa npoMeKyTOUYHOI aTTeCTALNHU
[IpomexyTouHas arrecTalus NOpoBoAUTCS B (opme 3adera. 3adeT MO AUCHUIUIMHE
OCHOBBLIBACTCA Ha PE3yJibTaTaX BBIIMOJHCHUA IMPEABLAYIINX 3a[[aHHI71 CTYACHTA IO [[aHHOﬁ JUCHUITIINHE,
KOTOpblE ~ O0ECIEYMBAlOT  HEOOXOJIUMBIH  YPOBEHb  CPOPMHUPOBAHHOCTH  6ceX  3asBICHHBIX
AUCHUIIIIMHAPHBIX KOMHCTGHHHﬁ.

Kpurtepun BbiBeleHUSsI HTOTOBOH OLIeHKHM 32 KOMIIOHEHTbI KOMIIETEHIUI NP NPOBeAeHUH
NPOMEKYTOYHOM aTTeCTAllMH B BH/Ie 3a4eTa:
— MHTErpajbHas OLEHKa 3a 3HaHWe 0 4-X Oa/uIbHOM IIKaje BBICTABISIETCA CTYIEHTY IO
pe3yabTaTaM TEKYyLIero KOHTPoJs B (opMe 3aIluThl MHIMBUIYaJIbHBIX 3aJaHUM, 3aIUIaHUPOBAHHBIX
paboueii mporpaMMoi JUCIUIUIMHBI M BEIOOPOYHOTO TEOPETUIECKOTO OIPOCca MO KaXI0i Teme;

— UHTErpajbHas OLlEHKa 3a yMeHue Mo 4-X OalgbHOW MIKale BBICTABISETCA CTYIEHTY IO
pe3ysibTaTaM TEeKYIIEro U pyOoexHOro KOHTpOJs B GopMe IPOBEPKU paboyux TeTpajieH;

[Tonmy4yeHHbIe MHTErpaJIbHBIE OLIEHKH 3a 00pa30BaTeNIbHbIE PE3yIbTAaThl 3aHOCATCS B OLICHOUHBIN
JUCT, hopMa KOTOPOTO TMPUBEICHA B BHJIC TAOIUIIBI 2.3

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

OrieHKa ypOBHSI CpenHsisi OlleHKa YPOBHSI
c(hopMHUPOBAHHOCTH c(hOpMHUPOBAHHOCTH

nncunnﬁnﬁapgmx KOMIIETEHIIHI SI/ISLII/II‘E‘II/IHapHLIX HMroroBas ouenka
3HAHUS | YMCHHUSI BJIaJICHUS KOMITIETEHIU I

5 4 5 4,67 3aYmeHo

3 3 3 3,00 3q4meno

3 3 2 2,67 He3aYmeHo

4 4 2 3,33 He3aumeHo

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

— «3aumeno» — cpelHsAd oueHka > 3,00 U HET HM OJHON HEYAOBIETBOPUTEILHON OLEHKU 3a
KOMITOHEHTHI KOMITETEHIIUH;

— «Hesaumeno» — cpenHss ouenka < 3,00 wumm  mpucyTrcTBYyeT XoTs Obl  OJHa
HEYJIOBJIETBOPUTEIbHAS OLIEHKA 32 KOMIIOHEHTHl KOMIETEHIINHN.



