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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:
- TCOPCTUICCKHNEC OCHOBLI KOJ'IJ'IOI/I):[HOf/'I XHUMUU,
- IOBCPXHOCTHBIC ABJICHUA,
- 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;;‘;‘;“; I\TSTHB“;E;;&’;@ COOTHECEHBI TUTAHUPYEMBIE OlICHKH
’ ’ pe3ynbTaThl 00yYeHUs
OIIK-1 NJ-10I1K-1 [3HaeT ocoOeHHOCTH 3HaeT NpUHIUITHATHHBIC 3auer
[MOBE/ICHUS JUCIIEPCHBIX 0CcOOEHHOCTH 33134
CUCTEM, BCTPEUAIOIINXCS B |[MpOdeCCHOHANBHOI
HeTera30BoM OTpacin NEeSITENFHOCTH C YIETOM
OCHOBHBIX TpeOOBaHUIl U
noTpebHOCTEN HeTEra3oBoi
oTpaciu
OIIK-1 N-20IIK-1 [YmeeT npuMeHATh 3HaHUST  |YMeeT pelarth 3a1auu 3ageT
KOJUTOUTHOW XMMHU K mpodeccuoHaIbHON
PEIICHUIO 33124 NEeSITENFHOCTU C YYETOM
npodeccuoHaIbHON OCHOBHBIX TpeOOBaHUIl U
NEeSTELHOCTU C YYETOM noTpeOHOCTEN HeTera3oBoit
OCHOBHBIX TpEOOBaHUI U [0Tpaciau
MOTpeOHOCTEH
HedTera3oBoi oTpaciau
OIIK-1 MNJI-30I1K-1 |Bmameetr HaBbIKaMu Bianeer HaBbIKaMu pemiaTh  [3ader

MIPUMEHEHUS TIOJ0XKESHUI
KOJUIOUJHOW XUMUU TIPU
pelieHun
MIPOU3BOICTBEHHBIX U (WJTH)
UCCIIEZIOBAaTENbCKHX 3aa4
podecCHOHATBHON

e TETLHOCTH C YIETOM
OCHOBHBIX TpeOOBaHUil 1
moTpeOHOCTEH
He(Tera3oBoil oTpaciu

MPOM3BOICTBEHHBIE U (TN )
MCCIIeIOBATEIBCKUE 3a1a41
MpoQeCCUOHATTLHOM
NEeSITENLHOCTU C YYETOM
OCHOBHBIX TpeOOBaHUIl U
MOTpeOHOCTEH HEPTETa30BOM
oTpaciu




IInanupyemsele pe3ynbTaTsl

Nupukatop nOCTHKEHUS

Wnnexc KOMIIETEHLIUH, C KOTOPBIM CpenctBa
KOMHCTGHHH;{ HHIUKATOpa O?;ZiiH;thTHLH;?Z;:;f)Ie COOTHECCHEBI INIaHUPYEMBIC OLICHKH
’ ’ pe3ynbTaThl O0y4YCHUS
OIIK-4 NJI-10I1K-4 |3HaeT monoKeHus 3HAET METOIBI 3ageT
KOJUIOMJHOW XUMUH, MOZIEJIMPOBAHUS TIPOLIECCOB
MPUMEHSIOLLUECS B MPUPOIHBIX U TEXHUUECKUX
MOJEJIMPOBAHUU IPOLIECCOB [CUCTEM, CILIOLIHBIX U
MPUPOJHBIX U TEXHUYECKUX (pa3leNEHHBIX Cpell,
CHCTEM, CIUIOLIHBIX U TE€OJIOTUYECKOU CpeIbl,
pa3aenéHHBIX Cpe, MAacCHBA TOPHBIX TOPOT
TE€OJIOTUYECKOU CpeIbl,
MaccHUBa FOPHBIX MTOPO/T
OIIK-4 NJI-2011K-4 (YMeeT pacCUUTHIBAThH YMeeT MOAEIUpPOBaTh Pabouas
CBOMCTBa MPUPOAHBIX U [pOLIECChl IPUPOJHBIX U TeTpajb
TEXHUYECKUX JTUCIIEPCHBIX |[TEXHUYECKUX CUCTEM,
CUCTEM IPUMEHUTENIBHO K |CIUIOIIHBIX U Pa3aeiEHHbIX
pELIEHUIO 33124 cpel, Te0JOTUIECKOM Cpelbl,
MOJEINPOBAHUSA MAacCHBa TOPHBIX TOPO/T
reoJIOTUYECKUX OOBEKTOB
OIIK-4 MNJ1-30I1K-4 |Bnaneetr HaBbIKaMu Brnaneer HaBbIKaMu 3auer

[IPUMEHEHUS TTOJIOKEHHIA
KOJJIOMTHOW XMMHUU TIPU
peIIeHUN
POU3BOJCTBEHHBIX U (HJTH)
WCCIIEIOBATEIILCKUX 3a]1a4
npo¢eCCHOHANBHOM
NEeSITEHOCTU C YYETOM
OCHOBHBIX TpeOOBaHUil U
MOTpeOHOCTEH

He(TerazoBoil oTpaciu

HCII0JIb30BAHUS
paOHAIBbHBIX METO/IbI
MOJIETTMPOBAHMSI TPOLIECCOB
MIPUPOIHBIX U TEXHUUYECKUX
CHCTEM, CIIIOIIHBIX U
pa3ieN€HHbBIX Cpex,
reoJIOTUYECKOM Cpelibl,
MaCCHUBa I'OPHBIX MMOPOJ




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 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.

IIpn npoBeneHMH y4YeOHBIX 3aHATHH HWCIONB3YIOTCS WHTEPAKTHBHBIC JIEKIWH, TPYIMIIOBBIC
INCKYCCHU, POJIEBBIE UI'PBI, TPEHUHTU U AHAJIN3 CUTyalluil 1 IMUTALIMOHHBIX MOJCIICH.

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., FOctparos B. 1. Konmnmonanas xumusi. 7
6-¢ uzn., crep. Cankr-IlerepOypr [u ap.] : Jlanb, 2017. 332 c. 17,64
yCIL.IIeY. 1.

2 MsiruenkoB B. A. [ToBepXHOCTHBIE SIBIEHUS U TUCIEPCHBIE CUCTEMBI : 10
yaeOHOe TTocoOue IJist By30B. 2-€ u3fl., mepepad. M. : KomocC, 2007. 187
C.

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 278
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

IOctparos B. I1. - Cankr-
[TerepOypr: 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

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




MunmctepcTBO Hayku U Bbiciiero oopasosanus Poccuiickoit deneparun
denepaabHOE TOCYIAPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEKICHHE
BBICIIETO 00pa30BaHUs
«IlepMckHii HATMOHAJIbHBIN MCCJIEI0BATEIbCKUN MOJUTEXHUYECKHH
YHUBEPCUTET

®OH/J OLHEHOYHBIX CPEJICTB
JJ151 MIPOBe/AeHN s MPOMEKYTOUHOM aTTeCTAIIMH 00yUAIOIMXCH M0 JUCHUILIHHE
«Xumus. CnenuajibHble IJIaBbD)
Ilpunosicenue k paboueil npozpamme OUCYUNTIUHBL

HanpaBienne noaroToBKu: 21.05.06 HedrerazoBast TeXHUKA W TEXHOJIOTUN
HanpasJisieHHocTh (Mpoduiib) Hedrerazosas texuuka u rexunonoruu (CYOC)
00pa30BaTe/IbHOI MPOrpaMMbI: Pa3pabotka u sxcruryaTarus HeTIHBIX U Ta30BBIX

Mectopoxaenuit (CYOC)

Mamvssl 1 000pyn0BaHHE HEDTAHBIX U FA30BBIX
POMBICIIOB

[IpoexkTrpoBaHus U KCIUTyaTalusl He(TEera3onpoBOI0B
Y XPaHUJIHIILL

TexHomorust OypeHust HePTSIHBIX U Ta30BbIX CKBAXKUH

(CYOCO)
KBanupukanus BINYCKHUKA: «Cnenuanuct
Brinyckawias kagenpa: ['eonorus HedTu U raza

['opHas snexTpomexaHuka
Pa3paboTka MecTOpOXKACHUH TTOJIE3HBIX HCKOTIAEMBbIX

dopma 00yueHUA: OuHas
Kype: 3 Cemectp: 5
Tpynoémkocrts:
Kpenutos no pabouemy yuebnomy rmany: 3 3E
Yacos no pabouemy yueOHOMY IIJIaHY: 108 wu.

Buabl KOHTpOJISL:
3auér: 5 X JK3aMEH. —

[Tepmb 2023



@oH/ OLEHOYHBIX CPEACTB I TPOBEACHHUS MPOMEKYTOYHON AaTTeCTAlluU OO0YJarOIIUXCs
SBIIAETCS YacThiO0 (NMpUIOKEHHEeM) K paboueil mporpamme AuCHUIUIMHBL «Xumus. CrenuanbHble
riaBb». GOH OLIEHOYHBIX CPEACTB JJI MPOBEACHUS MPOMEKYTOYHON aTTECTAIMH O0YYaIOUXCs TI0
IUCHUIUIMHE pa3paboTaH B COOTBETCTBHM C OOmIed YacThi0 (OHIA OLEHOYHBIX CPEACTB MAJIs
MPOBEACHUSI IPOMEXKYTOUHOM aTTeCTalldd OCHOBHOM 0Opa3oBaTENbHOM MpOrpamMMbl, KOTOpas
YCTaHABJIMBAET CHUCTEMY OLICHMBAaHUS pPE3yJbTAaTOB IPOMEKYTOUHOM AaTTECTalMd W KpUTEpUHU
BBICTABJIEHUA OLIEHOK. DOHJ OLEHOYHBIX CPEACTB I MHPOBEACHUS NPOMEXKYTOUYHOM AaATTECTALUU
oOyyarolmuxcst IO JUCIHUIUIMHE YyCTaHaBiIMBaeT (OpMBI M MHPOUEAYPbl TEKYIIEro KOHTPOJIS
YCTIIEBAEMOCTH M MPOMEKYTOYHON aTTECTAMU O0YUYAONUXCS 110 TUCIUTUIHHE.

1. IlepeyeHb KOHTPOJIHPYEMBIX Pe3yJbTATOB O0Y4YeHHMsl 10 AUCHHMILUINHE, O00beKTbI
OLICHNBAHMS M BU/bI KOHTPOJISI

CornacHo PITJ[ ocBoeHue ydeOHOro mMaTepuaia AWCIHMILIAHBI 3aIUIAHUPOBAHO B TEUEHHUE 5-TO
ceMecTpa yueOHOro IjaHa) U pa3ouro Ha 3 paszzgena. B kaxnom paszene npeaycMOTpEHbl ayAUTOPHBIE
JIEKUMOHHbIE U TNPAaKTUYECKUE 3aHATHs, a TaK)Ke CaMOCTOsATeNbHas padoTa CTyIJeHTOB. B pamkax
OCBOEHHUS y4eOHOro MaTepuana JUCUUIUIMHBEL (OPMUPYETCsS KOMIIOHEHTHI KOMIIETEHLIUN 3Hamb, ymems,
énadems, ykazaHHble B PIIJ[, xoTopple BBICTYHAIOT B KayeCTBE KOHTPOJUPYEMBIX pE3Yy/IbTaTOB
00y4eHHs 0 JUCLUIUINHE.

KoHTposib ypoBHSI YCBOEHHBIX 3HAaHHUI, OCBOCHHBIX YMEHUH U NIPUOOPETEHHBIX BIIAJICHUI
OCYILIECTBIISICTCA B paMKaX TEKYIIEero, pyOeXKHOro M IMPOMEXKYTOYHOTO KOHTPOJISA HpPU H3y4YEHHUH
TEOPETUYECKOTO MaTeprasa, TECTUPOBAHUS U 3a4€Ta. Buibl KOHTpOIIs cBeieHbI B Tabmuiy 1.1.

WTOroBoil OLIEHKOM JOCTHXKEHHsI pPe3ylbTaTOB OOy4YeHHs IO JUCLMILIMHE SBIJISETCS
IIPOMEXYTOUHAsl aTTeCTalllsd B BHJE 3ayeTa, MPOBOAMMAs C YYETOM pe3ylbTaTOB TEKYILEro u
PyOEKHOTO KOHTPOJIS.

Tabmuua 1.1. IlepeueHb KOHTPOIUPYEMBIX PE3YIBTATOB OOYUEHUS 110 TUCIUIIIMHE

Bua konTpoas

KonTposupyembie pe3yabTaTbl 00y4eHust o Texymuii PyOGexunblii HTrorosslii

aucuuriuge (3YBei) C TO m 3auér

YcBoeHHbIE 3HAHUS

3.1 3HaTHh OCHOBHBIE MMOHATHUA U MPOLIECCH XUMHUH + + +
JIUCIIEPCHBIX CUCTEM
3.2 3HaTh OCHOBHBIC CBOCTBA Pa3IHUYHBIX THUIIOB + + +
JIUCIIEPCHBIX CUCTEM
3.3 3HaTh 0COOEHHOCTH IPUMEHEHHS AUCIIEPCHBIX CUCTEM + + +

B TCXHOJIOTHYCCKHUX Mponeccax

OcBoeHHbIE YMeHHUSI

¥.1 yMeTh pacCUNTHIBATh XapaKTEPUCTHKH JHCTIEPCHBIX + + +
CUCTEM

V¥.2 ymeThb BBIIONHATh HHKEHEPHBIE PACYEThI MPOIIECCOB C + + +
Y4aCTHEM JUCIEPCHBIX CUCTEM

Y.3 yMeTh BBHIOTHATH aHAJN3 3KCIIEPUMEHTAIBHBIX + + +
PE3yabTATOB, IOTYUYCHHBIX C YYaCTHUEM JUCIIEPCHBIX
CHUCTEM

IIpnoOpeTeHHbIE BJIAICHUSA

B.1 Bnagerr HaBBIKAMHU BBINIOJIHEHUS PAacYETOB CBOMCTB + + +
JMCIIEPCHBIX CUCTEM

B.2 BIAACTh HaBbIKaAMH aHalm3a pe3yabTaTOB + + +
OKCIIEPUMEHTA C YYACTHEM JUCIEPCHBIX CUCTEM

B.3 BiazeTh HaBbIKaMU IPOTHO3UPOBAHHS ITIOBEICHUS + + +

JAUCIICPCHBIX CUCTEM

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




2. Bubl KOHTPOJISl, TUNOBbIE KOHTPOJIbHBbIE 32JaHHUS U IIKAJIbl OLlEHUBAHUSA Pe3yJIbTATOB
o0yueHust

2.1. Tekymuii KOHTPOJIb

Texymuii KOHTPOJIb YCBOCHHUs MaTepuana B (opme cobeceqoBaHHS WM BBIOOPOYHOTO
TEOPETUYECKOr0 OIpOca CTYACHTOB IIPOBOAMUTCA MO Kaxaoi Teme. Pesynbrarel nmo 4-0amuibHON mikae
OLCHUBAHHA 3aHOCATCA B KHUXXKY IMPCNIOAABATCIIA U YYUTBIBAKOTCA B BUAC HHTGI‘paHBHOﬁ OLICHKHU ITpU
MIPOBEICHUH MPOMEKYTOUHOU aTTecTtanuu. [llkana u kpurtepun OlleHKHU NMpuBeAeHbI 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 | 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
MMOHUMaHUE TEOPETUYECKOTO MaTepraia.

2 Munumanbsbiii | CTyJeHT HEe OTBETHJI Ha TOCTaBJICHHBIE BOMPOCHI, OOHAPYKHI HE
YPOBEHb HE JIOCTaTOYHBI YPOBEHb 3HAHUNW W HENOHMMAHUE TEOPETHYECKOIO
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)KJJ0U TeMbl y4eOHOW JUCIUIIINHBI).

2.2.1. PyGe:xxHoe TecTUpPOBaHHE

Cornacuo PIIJ] 3amnanupoBano 3 pyOexHbix tectupoBanus (PT), mpoBoammbix B dopme
MIPOBEPKU paboyuX TeTpajiei, Mocie OCBOCHHs CTyaeHTaMu TeM aucuumiuHel. [lepsoe PT — mo teme 1
«TepMoauHamMHMKa MOBEPXHOCTHBIX SIBIEHUN M IpoueccoBy», BTopoe PT — mo teme 2 «JlucnepcHele
cucteMmbl», Tpetbe PT — o Teme 3 «TBepaodasHbie reTeporeHHbIe CUCTEMBIY.

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

2. Paccuntath CBOOOHYIO TIOBEPXHOCTHYIO SHEPTHIO 5 T BOJHOTO TYMaHa, €CJIM U3BECTHO, YTO
KaIlJIi TyMaHa UMEIOT CPEAHUN pasnyc 2 MKM. Y IeJIbHasl IOBEPXHOCTHAs SHEPTUs BOAbI 72.7 MK/,
mwIoTHOCTE Boabl 0.998 r/cm3.

Tunosbie 3aganns BToporo PT:

1. KKM oneara kxamusa (CigHz30:K) nmpu 25°C cocrasnser 0.0012 monn/n. Jlomyckas, uTo
cpeaHee 4YHCIO arperanuu paBHO 80, paccuMTaTh Maccy oJieara, HEOOXOJMMYIO IS CO3JIaHUs
koHneHTpauuu 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
conepskanueM aucrepcHoi $assl 30% u pazMepoM Kamnelb 3 MKM UCHOJIb3YIOT SMYJIbIaTop ¢ MOJSPHON
maccoir 350 r/monmb u MonekynspHeiMU pasmepamu 0.4 HM x 0.7 HM. PaccuuTarh KOHIIEHTpPALIUIO
SMYJbraTopa B AMCIEPCHOM cpejie B I/JI, €CIIM U3BECTHO, YTO JJIS CTaOMIM3alMK Kareib He0OX0AUMO
UX TOJIHOE MOKPBITUE MOHOMOJIEKYIISIPHBIM CII0EM 3MYJIbraTopa.

Tunosble 3aganus Tperbero PT:

1. B tabnuie npuBeIeHBI pe3yJbTaThl FPAHyIOMETPUUYECKIX U3MEpEHH 00pasia rpyHTa.
[TocTpouTs rucrorpaMmy (ppakIMOHHOTO COCTaBa, MHTEIPATBHYIO KPUBYIO TPAHYJIOMETPHYECKOTO
COCTaBa, pPacCUUTaTh KOAPPHUIMEHT HEOTHOPOTHOCTH IPYHTA.

Opakuus, Macca, Hons ¢paknuu, | HakommenHas mpoms,
MM r % %
00-0.1 277.6
0.1-0.25 116.0
0.25-05 132.3
05-1.0 197.2
1.0-20 354.4
2.0-3.0 334.2
Cymma

2. Jlna OblcTpoil OLEHKU yAenbHOro obwvéMa mop ajacopbenta (Vy,) HCIOIb30BAIM BOJSHOM
Meton. HaBecky Beicymennoro aacop6enta 10.0000 r mponuTanyd BOJIOW 1O MOJHOTO HACBILICHHS U
B3BECHJIM CHOBAa. Macca HacChIIIEHHOro BOAOH ancopOeHTta cocraBuia 10.9670 r. Ompenenuts V.,
IIPUHMMAs IIJIOTHOCTH BOABI paBHOM 0.9982 r/em®,

[IIkana 1 KpUTEPUH OLIEHKU IPUBEICHBI B TabmuIe 2.2.

Tabnuua 2.2. [Ikana u KpUTEpUHU OLEHKH pe3yabTaTOB pyOSKHOTO 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 3aJaHus,
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/MHAMBUIYATbHOTO 3a7laHusl ¢ HEOOJIbIIMMH HETOYHOCTSMH,

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

3 Munumanbsbii | CTyaeHT MOJIHOCTBIO BBITIOJIHUII 3aJIaHue KOHTPOJIbHOU
YPOBEHB pabOTHI/TIPAKTUYECKOTO  3aJIaHUS/MHANBUIAYATLHOTO 3aJaHus, HO
JOMYCTUJT CYIIECTBEHHBbIE HETOYHOCTH, HE TPOSBWI YMEHUSA
MPaBUILHO WHTEPIPETHUPOBATH TMOJYYCHHBIC PE3YJbTaThl, OTYET IO
KOHTPOJIBHOM  paboTe/MpakTUIeCKOMY  3aJaHUI0/MHIUBUIYATbHOMY
3aJJaHUI0 UMEET HEJOCTATOUYHBIA YPOBEHb KadecTBa 0(hOPMIICHHSI.




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 MOJTYYEHHBIH pe3ybTarT.

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
NMPOMEKYTOYHOM 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 OLEHKa 3a yMeHue Mo 4-X OalbHOM MIKaJle BBICTABISETCA CTYIEHTY IO
pe3ysibTaTaM TEeKYIIEro U pyOexHOro KOHTPOJIs B GopMe IPOBEPKU pabouux TeTpajieH;

[Tonmy4yeHHbIe MHTErpaJIbHBIE OLIEHKH 3a 00pa30BaTeNIbHbIE PE3yIbTAaThl 3aHOCATCS B OLICHOUHBIN
JUCT, (hopmMa KOTOPOTO MPHUBEJICHA B BHJIC TAOIUIIHI 2.3

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

OrieHKa ypOBHSI CpenHsis OlleHKa YPOBHS
c(hopMHUpPOBAHHOCTH c(hOpMHUPOBAHHOCTHU

uucuunﬁniaplgmx KOMIIETEHITUI g)ncl:)umfﬂHHapHHx HroroBas 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» — 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.



