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lebw M3 ySCHIT y‘iuGuuu AVICH T D, <<KOHHOI/II[H215I XUMUS» ABISACTCA q)OpMHpOBa-
HHUC Yy CTYACHTA 0a30BBIX 3HAHUI O TEOPHHU U ITPAKTHUKE ITOBEPXHOCTHBIX SIBJICHUH U AUCIICPCHBIX
CUCTCM, 3aKOHAX U 3aKOHOMCPHOCTAX 9TOH 00JIaCTH U HAaY4YUTHCA UX PALlTMOHAJIBHO HUCII0JIB30-
BAaTh HA IIPAKTUKE. PaCCMOTpeTB obnacty u C(bepbl CaMOCTOSITEIILHOT'O MCI0Ib30BaHUs 3HAHHUI
KOJJIOMJTHOM XHUMHH, B HACTHOCTHU B obactu IMOJIYYCHH A HOBBIX MAaTCPHUAJIOB.

3anaum u3ydeHus AUCHUILIUHBI:

1. I3yunTh TepMOAMHAMUKY TTOBEPXHOCTHBIX SIBJICHHM, B YaCTHOCTH, ITOBEPXHOCTHOTO
HaATSIOKCHUA U a;[cop6u1/n/1, HOBerHOCTHOFO HaTsOKCHUA U BJIeKTpI/I‘-IeCKOI‘O IIOTCHIIKAJIa HOBer-
HOCTH, CTPOCHHUE JBOMHOTO AJICKTPUUECKOTO CJI0S, are3un, CMaYMBaHUS U PACTCKAHUS YKHJIKO-
CTEH.

2. PaccmoTpeTh TUCNepCHOCTh KaK TEPMOJAMHAMUYECKUH TTapaMeTp, a TAK)KE YHEPTETHKY
JMCTIEPTUPOBAHMS U 00pa30BaHMS HOBBIX (ha3.

3. [To3HAaKOMUTBCS ¢ aACOPOIMOHHBIMKI PABHOBECHIMU, UX MTPUPOJIOH, KOJIMYSCTBEHHBI-
MU XapaKTepI/ICTI/IKaMI/I, a TAK)XXKEC MECTOJaMU U HpI/IeMaMI/I HUCCIICOIOBAHUA.

4. 3y4nTh KHHETHYECKHE U ONITUYECKHE CIIOCOOBI U METO/IbI MCCIIEIOBAHMS IUCIIEPC-
HBIX CUCTEM.

5. [1o3HAaKOMUTBCS CO CTPYKTYPHO-MEXaHHUECKUMU CBOMCTBAMH JUCIIEPCHBIX CUCTEM H
PEOJIOTHYECKUM METOJOM UX UCCIICTOBAHMUS.

6. V3yuuTh arperaTuBHy0 YCTOWYHBOCTD U KOATYJISIIMIO IUCIIEPCHBIX cucTeM. B vacrt-
HOCTH, TepMOHHHaMquCKHe U KHHCTUYCCKUC q)aKTOpBI yCTOfI‘-IPIBOCTH III/ICHepCHI)IX CUCTEM.

Komnerenuuu, popmupyemsbie B pe3y/ibTaTe 0CBOCHHUS THUCUHIJIMHbBI:

VK-1.1 Ananusupyer 3aj1ady, BblJIeNsIs €€ 0a30BbI€ COCTABIIAIOIINE

VYK-1.2 Onpeznensier u panxupyer HHGopMaruo, TpedyeMyro JUIsl peleHHs! T0CTaBIeH-
HOM 3aJ1a4u

VYK-1.3 OcymiectisieT nouck nHGOpMAaLUY AT pellIeH sl TOCTaBIeHHOM 3a1aun 1o pas-
JIMYHBIM THUIIaM 3aIIPOCOB;

OIIK-2.3 Ilpuaep:xuBaercs pU3NKO-XMMUYECKHX OCHOB CIIOCOOOB YIpaBJICHUS CTPYKTY-
pOH, COCTOSTHUEM ITOBEPXHOCTH U CBOMCTBAMM MaTepHaiia

I1K-1.2 [IpoBoauT pa3paboTKy METOJIMK aHAIM3a CTPYKTYPhI U CBOMCTB MaTe€pUaioB Ha
OCHOBE IPUMEHHUMOCTH U JOCTOBEPHOCTH CYILIECTBYIOIINX
Pa3nessl 1ucuMNIMHbBI:
TepmonHaMUKa MOBEPXHOCTHBIX SIBIICHUIN
[ToBepxHOCTHOE HATSHKEHUE U aICOPOLIHSL.
Anresus, CMaYMBaHUE U PACTEKAHUE KHUIKOCTEN. AJIre3ust K KOre3ust
[Tomy4yenne n 0uMCTKA KOJUTOUTHBIX CHCTEM
MoneKyspHO-KMHETUYECKHUE CBOKCTBA 30JIel. BpOyHOBCKOE BHKEHUE U €T0 MOJIEKYIISIPHO-
KUHETUYECKas IPUPOJIa.
Kunerndeckue cBOMCTBA M METO/TbI HCCIIEIOBAHUS IUCTIEPCHBIX chcTeM. CeTMMEHTAISI U AMCIIEPCHOH-
HBIM aHAJIN3
ArperatuBHasi yCTOWYMBOCTb U KOATYJISILIUS TUCTIEPCHBIX CUCTEM.
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1 Iesb ¥ 32729 AUCHUIUIMHLL. Tlepedenn IUIAHUPYEMBIX Pe3yJbTaTOB 00yYeHus:
0 IMCUMILINHE, COOTHECEHHBIX ¢ IVIAHUPYEMBIMH Pe3yJILTATAMHU 0CBOeHHsi OCHOBHOM
npo¢ecCuOHAIBLHON 06pa3oBaTe/bHOI MPOrpaMMbI

1.1. Ieap aucHuNIMHBI

Lenbio u3ydeHuss AUCHMILIUHBL «KommouaHas XuMus» sBiseTcss (OPMUPOBAHHE Y
CTy/eHTa 0a30BBIX 3HAHHI O TEOPHH M MPAKTUKE TOBEPXHOCTHBIX SIBJIECHUH M JMCIEPCHBIX
CHCTEM, 3aKOHAX M 3aKOHOMEPHOCTAX B OTOH 00JaCTH M HAyuyUThCS MX PALMOHAIILHO
HCIIONB30BaTh HA MPaKTUKe. PaccMoTpeTh 061acTy U cepbl CAMOCTOATENBHOTO HCTIONTb30BAHMS
3HAHUI KOJJIOUIHON XMMUH, B YACTHOCTH B 00J1aCTU HOTYYEHHUs HOBBIX MAaTEpHAJIOB.

1.2. 3apaum gucuMMIMHBI

1. M3y4nTh TEpMOAMHAMUKY NOBEPXHOCTHBIX SIBJICHHUH, B YaCTHOCTH, IIOBEPXHOCTHOIO
HaTSDKEHWsT M afcopOLMM, HOBEPXHOCTHOIO HATSDKEHUS M JJIEKTPUYECKOro IOTEHLuana
IIOBEPXHOCTHU, CTPOCHUE ABOMHOIO AIEKTPUYECKOIO CIIOs, aAre3UH, CMauMBaHUA U PACTCKAHUs
JKUJIKOCTEMN.

2. PaccMOTpeTh IUCIIEPCHOCTh KaK TEPMOAMHAMUYECKUH MTapaMeTp, a TAKKE IHEPIETUKY
JTUCTIEPTHPOBAHUS U 00pa30BaHUs HOBBIX (a3.

3. ITo3HaKOMHTBCS € aICOPOLIMOHHBIMHA PABHOBECUAMU, UX IPUPOJIOH, KOINYECTBEHHBIMHU
XapaKTEpUCTUKAMHU, a TAK)KE METOAAMH U IPUEMAMHU UCCIIEIOBaHUS.

4. 3yuuTh KHHETUYECKUE M ONTUYECKHE CIIOCOOBI M METOJIbI MCCIICOBAHMS JUCTIEPCHBIX
CUCTEM.

5. IIo3HaKOMUTBCA CO CTPYKTYPHO-MEXAHUYECKUMU CBOMCTBAMM JMCIIEPCHBIX CUCTEM U
PEOJIOTUYECKUM METOAOM UX HCCIIEIOBAHUS.

6. M3yunTh arperaTuBHyH YCTOMUMBOCTb U KOAryJILIMIO JUCIEPCHBIX CHCTEM. B
YaCTHOCTH, TEPMOIMHAMHUYECKUE U KHHETUYECKHE (PaKTOPbl YCTOMYMBOCTH JUCIIEPCHBIX CUCTEM.

1.3 IlepeyeHnb MUIaHUPYEMBbIX Pe3y/JIbTATOB 00y4eHHs 10 JMCIHHIIJIMHE, COOTHECEHHBIX
¢ IUIAHUPYeMbIMH  pe3yJbTAaTaMHM  OCBOCHHUS  OCHOBHOH  mnpodeccHOHAIbHOMI
o0pa3oBaTeIbHON NPOTrPaAMMBbI

Tabmuua 1.3 — Pe3ynbraTsl 00y4eHus IO AUCUUIUINHE

Inanupyemvie pezyromamul 0c80€eHUs. Koo Inanupyemvie
OCHOBHOU NPOpecCUOHANbHOU U HauMeHo8aHue pe3yibmamol
00pazos8amenvbHoOU NPOSPaAMMbL UHOUKamopa 00yueHUs no Oucyuniume,
(Komnemenyuu, 3aKpenieHHvie 00CMUINCEHUS COOMHeECeHHble C

30 OUCYUNTIUHOLL) KoMnemeHyuu, UHOUKAMOPAMU
KOO HauMeHosanue 3aKPenieHHO20 00CMUINCEHUS
KOMnemeHyuu KoMnemeHyuu 30 OUCYUNTUHOUL KOMNnemenyutl
VK-1 ... YK-1Cniocobeun YK-1.1 3name: 3a1a4u, BEIICIIAA

OCYILECTBIIATh MOUCK, | AHAIU3UPYET 3a7auy, | UX 0a30BbIE COCTABIISAIOIINE
KPUTUYECKHI aHAIIU3 U | BBIJEISA ee 0a30Bble | YMems: aHAIN3UPOBATH

CUHTE3 HHPOPMAIINH, | COCTABJISIONINE 3a/1a4y, BBIJICISS €
MPUMCHSITh 0a30BbI€ COCTABIISIONINE
CUCTEMHBIN ITOIXO0M Bnaoemow (unu Umemo
JUISL pEeLIEHUS onvim 0esaAmenbHOCmu):
MOCTaBJICHHBIX 3a1a4 MeToaaMu aHaIM3a 3aaady,

BBIIEIISISA UX 0a30BEIE
COCTAaBJIAIOIINE




IInanupyemvie pe3yromamsl 0c60eHUs
OCHOBHOI NPOpecCUOHANbHOU
006pa3o0eamenvHoll NPocPaMMbl
(komnemenyuu, 3aKpenienHvle

30 OUCYUNTIUHOLL)

K00
KOMnemenyuu

HAaumeHoeaHue
KomnemeHyuu

Koo
U HAUMEeHOB8aHUe
UHOUKamopa
docmudiceHus
KOMnemenyuu,
3aKpPenieHHo20
30 OUCYUNTUHOLL

Ilnanupyemvie
pe3yiomamaol
00yyeHuUss no OucCyunIune,
COOMHeceHHbvle ¢
UHOUKAMOPAMU
docmudiceHus
KoMnemeHyutl

VK-1.2 Onpenenser
U paHXHPYeT

3namp: uadopmarmio,
TpeOyeMyto JIJIsl PEIICHHS

nH(pOpMAIIHIO, IIOCTABIICHHOM 3aaun

TpedyeMyro st Ymems: panxupoBath

pereHus uHpopMaInio, TpedyemMyIo

MMOCTABJIEHHOM JUTSI peTieHust

3a/1a4n MOCTaBJICHHOU 3a1a4u
Bnaoemo (unu Umemo
ONbIM 0eAmMEeIbHOCIUL):
Onpenensats U
paHXHPOBATH
nHpopManuo, TpedyemMyro
JUTSL peleHust
IIOCTaBJICHHOH 3a1a4yu

YK-1.3 3Hamb: IOUCK

OcymiecTBiIsSIET TOUCK
nH(pOpMaLUU AJIs
peleHus
MOCTaBJICHHOMN
3aJ1a4M I10
Pa3IUYHBIM TUIIAM
3aIpoOCoOB

nH(pOpMauu SISl peIIeHUs
MMOCTABJICHHOM 3a/1a4M 10
Pa3IMYHBIM TUIIAM
3amnpocoB

Ymems: OcyiiecTBasATH
MOUCK MH(pOPMALIUU /TS
peLIeHHS TTOCTABJICHHOMN
3a/1a4u MO Pa3IMYHbIM
THUIIaM 3aIIPOCOB

Bnaoemo (unu Umemo
OnblMm 0esAmeIbHOCIUL):
Ocy1ecTBIATh MOUCK
nH(pOpMauK SIS peIICHUS
MMOCTABJICHHOM 3aJ1a4M 110
Pa3IMYHBIM TUIIAM
3alpOCOB CAMOCTOSITEIIbHO




IInanupyemvie pe3yromamsl 0c60eHUs Koo lInanupyemvie
OCHOBHOIU NPOGheccUOHaNbHO U HauUMeHoB8aHue pe3yiomamaol
006pa3o0eamenvHoll NPocPaMMbl UHOUKAMOpa 00yyeHuUss no OucCyunIune,
(komnemenyuu, 3aKpenienHvle docmudiceHus COOMHeceHHbvle ¢

30 OUCYUNTIUHOLL) KoMnemeHyuu, UHOUKAMOPAMU
KOO HauMeHOoBaHue 3aKpennIenHo2o docmudiceHus
KOMnemenyuu KoMnemeHyuu 3a OUCYUNIUHOU KOMnemenyuul
OIlK-2 ... OIIK-2 Cnocoben OIIK-2.3 3unams: puznxo-
HCIIOJIb30BaTh [IpunepxxuBaercs XUMHYECKHX OCHOBBI
MaTeMaTUUYECKUE, ($U3NKO-XMMHUYECKUX | CITIOCOOOB YIIPaBICHUS
¢dusndeckue, GU3MKO- | OCHOB CIIOCOOOB CTPYKTYPOM, COCTOSTHUEM
XUMHUYECKHE, yIpaBIeHUS MMOBEPXHOCTU U
XUMHYECKUE METO/IbI CTPYKTYpPOH, CBOMCTBaMHU MaTepuaia
JUTSI pEIICHUS 33129 COCTOSTHUEM Ymems: npunepxxuBatbes
npodecCHOHATbHON MTOBEPXHOCTH U (HDUBUKO-XMMHUYECKUX OCHOB
JESTEIILHOCTH. CBOMCTBAMH Croco00B yIpaBICHUS
MaTepuana CTPYKTYpOi, COCTOSIHUEM
MMOBEPXHOCTU U
CBOMCTBaMHU MaTepuaia
Bnaoemo (unu Umemow
OnblMm 0esAmeIbHOCIUL):
MPUHIIMITIAMA TPUMEHEHUS
(U3UKO-XMMHUYECKUX OCHOB
CIOCO0O0B yIpPaBIICHUS
CTPYKTYPOM, COCTOSTHUEM
MOBEPXHOCTU U
CBOMCTBaMHU Marepuaia
I1K-1 [IK-1 Cnocoben I1K-1.2 ITpoBoaut 3namb: METOIMKY aHAIN3a

OCYIIECTBIISATH COOp U
CUCTEMAaTHU3AIHIO
Hay4YHO-TEXHUYECKOU
uH(pOpMaIUHU s
pa3pabOTKH METOAMK
KOMILJIEKCHOTO
aHaJIM3a CTPYKTYPHI U
CBOMCTB MaTepUasoB

pa3pabOTKy METOJIUK
aHaJM3a CTPYKTYPHI U
CBOIWCTB MaTepUaJioB
Ha OCHOBE
MPUMEHUMOCTH U
JIOCTOBEPHOCTH

CYIIECTBYIOIINX

CTPYKTYpPHI U CBOMCTB
MaTEepUajIoB Ha OCHOBE
MPUMEHUMOCTH U
JIOCTOBEPHOCTH
CYLIECTBYIOIIUX
Ymems: npoBoguTh
pa3pabOTKy METOJIUK
aHaJlu3a CTPYKTYPHI U
CBOWCTB MaTeprajioB HA
OCHOBE MPUMEHUMOCTH U
JIOCTOBEPHOCTH
CYILECTBYIOIINUX
Bnaoemow (unu Umemo
onbvim 0esAmenbHOCmu):
MeTOAaMH pa3padoTKH
METOJIMK aHaIH3a
CTPYKTYpPBI U CBOICTB
MaTEepUajIoB Ha OCHOBE
MPUMEHUMOCTH U
JIOCTOBEPHOCTH

CYIIECTBYIOIINX




6

2 VYka3zaHue MecTa [IUCUMIUVIMHBI B CTPYKType OCHOBHOW mNpodeccHoHAIbLHOM
o0pa3oBaTeIbHOM NPOrpaMMbl

Hucuumnuna «KommouaHas XuMmus» BXOAUT B 00s3aTenbHYH dYacTh Omoka |
«/lucummummasl  (MOIyNIN») OCHOBHOM TmpodeccrmoHanbHON 00pa3oBaTeIbHON MPOrpaMMbl —
nporpaMmMbl OakanaBpuara (crnenuanurtera, Mmaructpatypsl) 18.03.01 Xumuueckass TeXHOJIOTHS,
HarpaBjIeHHOCTh (TIpodmib, crnenuanmu3aius) «XUMHUKO-TEXHOJOTHYECKOE IPOU3BOJICTBOY.
JuctunianHa u3ydaercst Ha 3 Kypce B O CEMeCTpe.

3 O0beM UCHMIVIMHBI B 3a4YeTHBIX EIMHMIAX C YKa3aHMeM KOJIN4YecTBa
aKaJeMH4YeCKHX MJIM ACTPOHOMHYECKHX 4YAacOB, BbIIEJEHHBIX HAa KOHTAKTHYI0 paloTty
o0yJawiuxcs ¢ npemnogaBarejieM (0 BHAAM Y4YeOHBIX 3aHATHI) U HA CAMOCTOSITEJbHYI)
padoTy o0y4arommxcs

OO6m1ast Tpy10eMKOCTh (00BhEM) TUCIUIUIMHBI COCTABIIAET 9 3a4ETHBIX €UHUIL (3.€.),
324 akageMUYEeCKUX YacoB.

Tabauua 3 — O0bEM AUCLHUILTAHBL

. Bcero,
Bunbr yueOHO paboOThI HACOR
OO6m1ast TpyA0€MKOCTh TUCITUTUTHHBI 324
KonTakTHas pabora 00y4arommxcs ¢ MpernoaaBaTesieM 1Mo BUaaM 92,15
y4eOHBIX 3aHATHH (BCETO)
B TOM YHUCIIE:
JIEKIIUHU 36
71a00paTOPHBIE 3aHATHUS 36
MIPAKTUYECKHE 3aHATUS 18
CamocrosiTenbHas pabora o0yqaromuxcs (Bcero) 204,85
KoHTposb (ToAroToBKa K 3K3aMeEHY) 27
KoHnTtakTHas paboTa o npomexxyrounoi arrecranuu (Bcero ATTKP) 2,15
B TOM YHCIIE:
3a4eT HE TPeyCMOTPEH
3a4eT ¢ OLICHKON HE IIPEAYCMOTPEHA
KypcoBasi paboTa (IpoeKT) 1,0
9K3aMeH (BKIJIFOYAsi KOHCYJIbTAIMIO TIEPeT SK3aMEHOM ) 1,15

4 Conep:xanue TUCHHUIVIMHBI, CTPYKTYPHPOBAHHOE 110 TeMaM (pa3iesiaM) ¢ yKa3aHueM
OTBEJCHHOT0 HA HUX KOJIMYECTBA AKAJeMHYECKUX YACOB 1 BI/I0B Y4eOHbIX 3aHATHIA
4.1 Conepxkanue TUCHUNINHbBI

Ta6muma 4.1.1 — Conepxanue AUCIUIUIMHBI, CTPYKTYPHUPOBAHHOE 10 TeMaM (paszaeiiam)



Paznen (Tema)

Conepxanue
JUCIUIUTAHBI
2 3
Jae— OOmme MPEICTAB/ICHH O JMCIEPCHBIX CHCTEMAX, OBEPXHOCTHBIX AB/CHHSX,
Kosuonas TMCTiepcHOM (haze u JWCTIEPCHOHHOM Cpee. Krnaccudukarys AUCTIEpCHBIX CUCTEM.
XHMHS - HayKa O HpI/IBHaE(I/I 00BeKTOB KoJuTonaHOM Xxumun. Kiiaccudukaiiyst HoBepXHOCTHBIX
HOBEpXHOCTHbIX siBieHri. OCHOBHBIE TIOBEPXHOCTHBIE SIBJICHHS: aICOPOIIHS, a/Ire3us U CMaYHBaHUE,
IBICHISX 1 KaITWIAPHOCTD, YMEKTPHHECKHE SBJICHNA, BOSHUKHOBEHNUE HOBBIX ¢as,
JCTIEPCHbIX YCTOHMHMBOCT M KOArYJLNS JMCIEPCHBIX CHCTEM, CTPYKTYpOOOpa3oBaHue U T.1. U
CHCTOMAX. UX POJIb B XO3SIMCTBEHHOM IESTETHHOCTU YENOBEKa, MPUPO/E, OMOTIOrMUECKUX
TpoIIecCcaXx.
OOmwe TepMOAMHAMUYECKHE MTapaMeTPhI IIOBEPXHOCTHOTO cliost. CBOWCTBa
MOBEPXHOCTH JKUJIKMX U TBEpAbIX Tel. [loBepXHOCTHAS SHEPTHs B 00IIEM
YpaBHEHUH TIEPBOT'0 ¥ BTOPOTO Hauasl TEpPMOAMHAMUKY. | eomeTpruieckre
TepMoauHamuka | mapaMeTphl IIOBEPXHOCTH: TOJIIMHA CIIOS, YCTbHAS IOBEPXHOCTh, KPHBU3HA
MOBEPXHOCTHBIX | TIOBEPXHOCTH, TUCHEPCHOCTh. [ [oOBEpXHOCTHOE HATSHKEHUE KaK Mepa SHEPTUH
SIBJICHUIA I'u66ca mexdazHoit moBepxHOCTH. [I0BEpXHOCTHOE HATSHKEHUE U TIPHPOJIA
TBEPBIX U KUJIKUX Tell. YpaBHeHue [ mo0ca-I" enpMronbiia st BHyTpeHHEH
(TIOITHO¥A) SHEPTUH TIOBEPXHOCTHOTO cJ10s1. Ternora 00pa3oBaHus SAUHHIIBI
TTOBEPXHOCTH.
Onpenenenue ancopOryu. BenmmanHb! moaHON N30BITOYHO (THOOCOBO)
ancopOrmu. M3otepma, m3omnumka, n300apa, u30cTepa ancopormu u
[ToBepxHOCTHOE i hepeHIMaTbHOE COOTHOIICHHE MEX Ty HUMU. 30TepMbI aicopOrmm ux
HATSDKEHUE U By, DyHIaMeHTaIbHOE aJICOpOIIMOHHOE ypaBHeHue | nO0ca (CBs3b
asicoporst MOBEPXHOCTHOTO HATSDKEHUSI C XUMUYECKUM TTOTEHIAIoM ). [loBepxHOCTHAST
aKTUBHOCTD BEIIECTB U €€ XapaKTepucTHKa. [[0BepXHOCTHO-aKTUBHBIE U
MTOBEPXHOCTHO-MHAKTUBHBIC BEIIIECTBA.
Anre3usi, CMauUMBaHUE U pacTeKaHue )KuakocTeil. Anresus u koresust. [Ipupona cui
Ancop6imas TIpH aJTe3HH. VYpasHenue [lroripe mist paboThI are3un. Y01 cMaduBaeMOCTH
HOBEpXHOCTHO- (KpaeBoii yroj) v 3aKOH IOH}"a. VYpasuenue /lronpe-FOnra. .HI/I?(bI/IJ‘II)HOCTI) "
AKTHBHEX 1o(hOoOHOCTH MOBEPXHOCTEH. Y CIOBUS pacTekanus xuakocreid. Koadpurment
semects (TTAB). pacrekanus. Dddext MapaHToHH U CKOPOCTh PaCTCKAHHS. Mexanu3m pacTekaHus
Ha JKUJIKOCTSIX M TBEP/IbIX TeNlaX. 3HAUCHUE SIBJICHUI a/iIr€311 U CMAYUBaHUS B
TEXHUKE ¥ XUMUYIECKON TeXHOIOTUH. | napodoOHbie MaTepuansl. Diaotaims.
N3onnexTprueckast 1 n30MOoHHAS TOUKH. COOTHOIICHHE MEXKITY IIEKTPHUECKIM
MOTEHIIMATIOM 1 TIOBEPXHOCTHBIM HaTsDKEHHEM (ypaBHeHue JIumnmmana).
DNeKTpUYECKU MOTEHINAT U THOOCOBCKast a1copOIMs HOHOB. Y paBHEHHE
Mexamsm ANEKTPOKAMWUISIpHOM KprBO. [ToTeHiman Touku HyseBoro 3apsaa. CtpoeHue
IBOMHOTO tekTprdeckoro cios (JI2C). Obas xapakreprctuka crpoerus J19C.
o0pazoBaHUs
SIKTPHUECKOTO Crpoenue [I2C no 'emsmrombiry. YpaBaenue ['yu-Henmena. Tommna JI9C u
cios. BIIMSTHUE Ha HEE PA3INIHBIX (DAaKTOPOB. DNEKTPOKUHETUIECKUE SBIICHHS. YeThipe

BUJIA JIEKTPOKUHETUYECKUX SIBIICHUM. DJIEKTPOKMHETUUECKHUIA TIOTEHIAI U
BIIMSIHHE HA HETO pa3iMiHbIX (hakTopoB. YpaBHeHue [ enpmronblia -
CMOITYXOBCKOTO TS SJIEKTpoocMoca M dfiekTpodopesa.. [Ipumenenne
AJIEKTPOKMHETHYECKUX SIBJICHUM Ha MPAKTHKE.
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CamonpomsBonpHOE MUIIEII000pazoBanme B pactBopax IIAB. Crpoenne u ¢popma
MMIIEIUT TIPY PA3HBIX KOHIIEHTPAIWSIX U cpefax. Kpurideckas KOHIEHTpaIws

Ilonyyenvie n mutesiooopazosanust (KKM) u merozst ee onpenenenus. OCHOBHbIE (haKTOpHI,
OYMCTKA prwstrone Ha KKM. ConmroOmmm3anius 1 ee IpUMEHEHHE B TEXHOJIOTHYECKUX
KOJUTOUTHBIX nporieccax. ['unpopunsao-mumnodusaeii 6anaxc (I'JIB). Duepretrka

CHCTEM. JMCTICPTUPOBAHUS U 00pa30BaHMsI HOBBIX (ha3. OCHOBHBIE CITOCOOBI MOTYUSHHUS

JMCIEPCHBIX CUCTEM. MeTO Ibl CTA0WIHM3AIMH IUCTIEPCHBIX CHCTEM C Pa3IMYHBIM
arperaTHbIM COCTOSTHUEM (a3.

Kunernueckre A3p0305H, TIOPOILKH, CYCTICH3UH, JIHO30JI1, SMYJBCHH, TICHBI U MX KJIACCU(UKALTHS
CBOJCTBa U IO TUCTIEPCHOCTH, KOHIIEHTpay. 3akoH CTOKca MY CETMMEHTALIH B

METOBI HEHTPOOEKHOM 1o71e. OCHOBBI CETMMEHTAIIMOHHOTO aHaM3a. CeIMMEHTAIMOHHBIN
HCCIICTOBAHMS aHAITM3 TIOJTMMCIEPCHBIX crcteM. KpuBast cemumenTarmn. Kpusble pacnipeneneHus
JIMCTIEPCHBIX YacTHIl TI0 pamrycam. OnpeeneHre yienbpHoi moBepxHocTH. CriocoOb! pacuera
CHCTEM. CPEITHMX Pa3MEPOB YACTHII 1 TTOJMIUCTIEPCHOCTD. DKCIEPUMEHTATHHBIC METOBI 1

CenumeHTalMsi U | IPUEMBI B CEIMMEHTALMOHHOM aHAIM3e. Y JalleHre a3po30ieHt (IbUIeH, TyMaHOB) -
JCTIEPCUOHHBINA | OYHMCTKA ra30B, OCAXKICHUE CYCIIEH3UI U T.]I.
aHAITI3.

OO61re BOMpOChl YCTOMYMBOCTH TUCIIEPCHBIX CUCTEM. TepMoaInHaMUIecKue
U KUHEeTH4YecKue (PakTopbl yCTOWYMBOCTH JTUCTIEPCHBIX cucTeM. Kunernka
KOaryJysiuu J1uoQpoOHbIX cucteM. KnHeTnka Koaryssiiuu 1no
ArperatuBHas | CMmoiryxoBckoMy. () (PEeKTUBHOCTD COyIapeHU MEeXAY YaCTHLIAMHU U
YCTOWYMBOCTD U | MIOTEHIIMATILHBIN Oapbep. Bpems momoBuHHON Koaryisud.. beictpas u

KOaryJsius MeJIEHHas Koarysauuu. @akTopsl, BIUSAIOLUUE Ha arperaTHBHYIO
JUCTIEPCHBIX YCTOMYMBOCTH. OCHOBBI TEOPUHU YCTONYMBOCTH U Koaryaanuu [JJIPO
CUCTEM (depsruna, Jlannay, ®@epsesi, OBepOeka). [loTeHnnansHelii 6apbep u ero

3aBHCHUMOCTH OT TOJIIMHBI U Py3Horo cios. [lopor koarynsuuu.
3aBUCUMOCTB IIOPOTa KOAryJisiLiuy OT 3apsJa MOHA 3JIEKTPOJIUTOB B
coorBercTBUU ¢ Teopue [JJIDO. [Mpapuno lynbue-I"apan.

Peonorust kak MeTo/1 UCCIeIOBaHUS CTPYKTYPBI IUCTIEPCHBIX CUCTEM.
CrpykTypooOpa3oBaHHe KaK YaCTHBINA CTydai Koaryssiyu. OCHOBHBIE

CrpykTypHO- o

MEXAHIECKIE PEOJIOrUYECKHE CBOMCTBA (YIIPYTOCTb, INIACTUYHOCTD, BA3KOCTh M IIPOYHOCTH) U
CBOHCTEA I aKCHOMBI PEOJIOTHN ¥ COOTBETCTBYIOIIHE IM MOJIEIH HACATM3UPOBAHHbIX

N —— Mmarepuaios. Hanpsbkenue n ;[eq)oplvwaum. Kraccugukaryst 1ucepcHbIX CHCTEM
MeTo TI0 CTPYKTYPHO-MEXAaHIMYECKIM CBOHCTBaM. Teopust CTpyKTypoOOpa3OBaHHS

B — ((bn:jmco-xmvmqecxaﬂ MexaHHKa)v— OCHOBA MOJTYYEHHS MAaTEPUAIIOB C 3alaHHBIMH
JHCTICPCHBIX cBoiicTBamu. Peosnormueckiie CBONCTBA KUIKOOOPA3HbIX U TBepn0(36p33HHx
CHCTEM. CHCTEeM. DJIEMEHTBI YIPaBJICHHUSI CTPYKTYPHO-MEXaHUUECKHMH CBOHCTBAMHU

MarepuaioB. DaKTopkI, ONPEIEISIONIME MPOYHOCTh CTPYKTYP M MEXaHU3M
CTPYKTYpooOpasoBaHusi. MeTo bl 3y4eHHUs CTPYKTYP AUCHEPCHBIX CHCTEM.

Tabnuua 4.1.2 — CopeprkaHue TUCHHUIUTMHBI M €0 METOANYECKOe o0ecriedeHre

Ne Pazpnen (Tema) Bunel nesrenbHOCTH Y4eOHo- Dopmbl Kowmmnere
/11 TUCIUIUINHEBI Jlek., No Ne METOIH- TEKYILETO H
qac 1ab. p. 4ecKue KOHTPOJIS 101201
MaTepuaibl | YCIEeBaeMoC
T (TI0
HeAeNIsIM
ceMecTpa)
1 2 3 4 5 6 7 8
1 Bsenenue. 2 1 V-1, l-auwenens | YK-1
Komtonmaas xumus - V-2, OIIK-2




HayKa O MVY-1 [K-1
TTOBEPXHOCTHBIX

SIBIICHISIX U

JICTICPCHBIX

cUcTEMax.

2 TepmoanHamuka V-1, 2-3 -1 YK-1
MOBEPXHOCTHBIX V-2, HeJenn OIIK-2
SIBJICHUI. MV-1 C IIK-1

3 [ToBepxHOCTHOE V-1, 4- genenn YK-1

HATSHDKCHUC B V-2, 3J1,C OIIK-2
asIcopOIsL. MVY-2 [1K-1

4 AncopOrmst v-1, 5-6 -5 YK-1
TTOBEPXHOCTHO- V-2, HENenn OIIK-2
AKTHUBHBIX BEIIIECTB V-5 3JI, KO TIK-1
(TTAB). MVY-5

5 Anre3ns, cMauMBaHUE V-1, 7-aHemens | YK-1
Y pacTeKaHue V-2, C OIIK-2
JKUJKOCTEH. AAre3us u V-3, TIK-1
KOre3us. V-4

6 Mexasusm V-1, 8-9-1 YK-1
o0pazoBaHUs V-2, HeJeNnu OIIK-2
AIIEKTPHUYECKOTO CITOS. V-3, 3J1,C [1K-1

v-4
MV-3

7 [Tomydenne u ouncrka V-1, 10 -a YK-1

KOJIIOUIHBIX CUCTEM. V-2, HeJeJIn OIIK-2
V-5, C IIK-1
MVY-1

8 MorekynsipHO- v-1, 11-12-g YK-1
KUHETAYECKHE V-2, HENenn OIIK-2
CBOMCTBA 30JICH. V-3 3J1, KO IIK-1
BpoynoBckoe
JIBIDKEHHUE U €r0
MOJICKYJISIPHO-

KHHETHYECKAs
TIPUPOJIA.

9 Kunernueckue V-1, 13-14-5 YK-1
CBOICTBA U METOIBI V-2, HENenn OIIK-2
HCCIIEIOBAHS V-3 C,3]1 TIK-1
JICTICPCHBIX CHCTEM. MVY-3
CemumMeHTaLYS U
JCTIEPCUOHHBII
AHAJIN3..

10 ArperatuBHas V-1, 15-16-s VK-1
YCTOWYHUBOCTD U V-2, HENenn OIIK-2
KOAryJsisiius V-5, 3JL,C IK-1
JUCTIEPCHBIX CHUCTEM. MVY-3
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11

CtpykTypHO- 4 9 v-1, 17-18-a YK-1
MEXaHUYECKHE V-2, HENEeIn OIIK-2
CBOICTBa U V-5 3J1,C IIK-1
PEOJIOrMYECKUiIl METO/T

HCCIICIOBAHUS

JAUCTICPCHBIX CUCTEM..

3JI — 3ammuta maboparopHoit padoTsr; KO — koHTpONBHBIN onpoc; C-cobecenoBaHne

4.2 JIaGopaTopHble padoThI M (MJIN)IPAKTHYECKHE 3AHATHS
4.2.1- JlabopaTopHble padoThI

Ta6muma 4.2.1- JJaGopatopHbie pabOThI

HaunmenoBaHue 1a00paTopHOii paboThI O06mbem, yac
2 3
1
H3mepeHne moBepXHOCTHOTO HATSKEHHsSI Ha TPAHUIIE IBYX 4
1 JKUJIKOCTEMN.
3aBUCUMOCTh TOBEPXHOCTHOTO HATSKEHUS OT TEMIIEpaTyphl B 4
CUCTEeMaXx KHJIKOCTb - Iap.
4
AncopOrus 3 pacTBOPOB M U3MEPEHUE YICTTBHON TIOBEPXHOCTH
aJICOPOCHTOB.
Uccnenoanue aacopOmuu Ha rpaHulie pasaena ¢gas Boja- 4
BO3yX
HccnenoBanue CoOMOOUTU3UPYIONIEH CTOCOOHOCTH PacTBOPOB 4
ITAB
[TonydeHne KOTONIHBIX CUCTEM Pa3TUYHBIMU METOIAMH 4
Koarynsmus mnodoOHBIX 3071€# 2JIeKTpOIuTaMu 4
CtpoeHue U CBOWCTBA AIMYJIbCUI U NIEH 4
CeMMEHTAIMOHHBIN aHaJIU3 CYyCIIEH3UI 4
UTOTO 36
Tabmuua 4.2.2 — [IpakTrueckue padboTbl
Ne 0O0BeM,
i HaumeHnoBaHMe MpakTUYECKOTO 3aHATUS .
[loHsITHE TUCTIEPCHOCTH KOJUTOUIHBIX CUCTEM. PacyeT OCHOBHBIX
1 XapaKTEPUCTHK P
(CI10COOBI MOJTY4eHUS KOJUTOMIHBIX CUcTeM. OCHOBHBIC TTPUHIIUITBI 1
2 lobopynoBaHue 2
3 |OcHOBHBIC BUIBI aICOPOITMHU. PacyeT OCHOBHBIX MOKa3aTeseit aacopomuu 2
4 |MonomonekynsapHas abcopOuus. YpaBHenue Jlenrmiopa 2
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[lonumonekynsapHas agcopOuus. Ypasuenue bOT

[DnekTpoocmoc,anekTpodopes. Pacuer 0CHOBHBIX MTOKa3aTeNNei mporeccoB | 2

OCHOBHBIE TOKA3aTeN YCTOMYMBOCTH KOJUIOUIHBIX CUCTEM. Y paBHEHHUE
[[[ynbue-T"apau.

Anresusi, kore3usi. Y paBHenue KOura

MoeKyIIpHOKMHETUYECKHE CBOMCTBA U PEOJIOTUYECKUE CBOMCTBA
KOJUIOUTHBIX CUCTEM

Hroro 3a cemectp

18

4.3 CamocrosiTeqbHas padora cryaentos (CPC)

Tabmuma 4.3- CamocrosiTenbHast paboTa CTYJACHTOB

Ne

HaumenoBanwue pa3nena (TeMbl) TUCIUTUTHHBI

Cpox
BBITTOJTHEHUS

Bpewms,
3aTpaurBaeM
oe Ha
BBITIOJTHEHUE
CPC, 4ac

2

3

4

OcCHOBHBIE 3Tamlbl Pa3BUTHA KOJUIOMIHOW XUMHH.
I'maBHBIC HOBBIC HAaMpaBJICHUS U OOBEKTHI, N3ydaeMble
Haykoi. B3auMoCBsI3b KOJUTOMTHOM XUMHUH C JPYTrMMU
XUMHYECKIMU JUCIUTLTHHAMH, ¢ (DF3UKOM, OMOIIOTHEH,
TCOJIOTHEH, METUIIHOM.

1-2 menenn

22

CBs13b CBOOO/JHOM MTOBEPXHOCTHOM SHEPTUH C TEIJIOTON
cyomumanmu  (mpaBwio  Credana),  Momyiaem
YIPYrOCTH, HWICAIBHOM IPOYHOCTBIO U JPYIMMU
cBoiicTBaMu BelecTBa. [IoBepXHOCTh pazzaena MexIy
JBYMSl  KOHJEHCHpOBaHHBbIMM  ¢asamu. IlpaBuio
AHTOHOBA; YCIIOBUSI €70 IPUMEHEHHSL.

3-4 Henenu

22

OGnactu npumMenenusi [TAB. BricokomonekysipHbIe
[TAB (npumepsl, OTIHYHS OT HHU3KOMOJICKYJISIPHBIX
[TAB). IIpoGrmema  Ouopasmaraemoctn  IIAB.
Knaccudukamms [TAB mo Mexanmsmy ux JIeHCTBUS
(cMaumBaTenu,  JMCHEPraTopbl,  CTaOMIN3ATOPHI,
MOIOIITME BEIIECTBA).

5-6 uenenn

22
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4 VYrpasieHue cMauMBaHUEM B Ipoueccax (IoTaluu. | 7-8 HeAeIH 22
Bmusinue ancopOimonnsix cioeB [TAB Ha cmazounoe
JIEMCTBHE U HA TPAHUYHOE TPEHHUE.

5 Kamwmnsapaoe TtedyeHne B TOpUCTBIX  cpenax. | 9-10 memenm | 22
[IpakTuueckne NpUIOKEHUs (BBHITECHEHHE HE(TH,
TEYEHUE B HEBECOMOCTH U JIp.).

6 DNeKTPOKUHETHYECKHE  SIBICHUS:  3nekrpodopes, | 11-12 nenenn | 28
9MEKTPOOCMOC, TIOTCHIMATHl TECYCHUSI W OCEHAHUS
NOTEHUMAT;  TPaHWIA  CKOJbXEHWs.  MeTomsl
ONpECNICHHS AEKTPOKMHETHIECKOTO TIOTEHIINANA.

7 OneKkTpoKamwuIsipHeie  siBieHus. [lonsitue 00 | 13-14nenenmu | 22
HJIEKTPONOBEPXHOCTHBIX SIBICHHSIX
8 [posiBnenne >¢dexra Pebunnepa B mpupomnsix u | 15-16 venenn | 22,85

TEXHOJIOTMIECKUX Tporieccax (pUMeEpH).
[loBblieHNE [IPOYHOCTH IpY  pacTBOPEHUU
TOBEPXHOCTHOTO CJ1051 KpucTauioB (3ddext Nodde).

9 Pone ITAB B mporeccax mnomydeHust auctiepcHbix | 17-18 nemenn | 22
cucreM. [Iporiecchl mucIeprupoBaHysl B NPHPOIE U
TEXHHKE.

HATOr0 204,85

5 IlepeueHb y4eOHO-METOAMYECKOr0 o0ecrevYeHHsl AJs1 CAMOCTOSITEIbLHON PpadoThl
o0yyarommxcs o JMCHHUIJIMHE

CTyneHTbl MOTYT IpU CaMOCTOSTEIIBHOM M3Y4YE€HUH OTIEIbHBIX TEM U BOIPOCOB
JTUCLHUIUIMH TOJb30BAThCS y4eOHO-HATJSIAHBIMUA TOCOOMAMH, Y4eOHBIM OOOpYIOBAaHHUEM H
METOJMYECKUMHU pa3paboTkamMu Kadeapbl B pabodee Bpems, ycraHoBiaeHHoe [IpaBumamu
BHYTPEHHET'0 pacropsiika paOOTHUKOB.

Y4eOHO-MeTOANYECKOE OOECIIEUCHHE JIJIi CAaMOCTOSITEIbHOW PaboThl 00ydYaromuxcs 1Mo
JTAHHOM TUCHMIUIMHE OPTaHU3yeTCs:

OubIUOMEKOU YHUBEpCUMemA.

e OubmuoreyHblii (GOHA  YKOMIUIEKTOBaH Y4eOHOW, METOIMYECKOW, Hay4HOH,
NEPUOANYECKOM, CIIPAaBOYHON U XYN0KECTBEHHOM JIMTEPATypOr B COOTBETCTBUU C YII U naHHOU
PIIJL;

® uMeeTcs JOCTYH K OCHOBHBIM HH(OPMALMOHHBIM 00pa30BaTEIbHBIM pecypcam,
UHPOPMALIMOHHON 0a3e NaHHBIX, B TOM uucie Oubnmorpaduyeckoif, BO3MOKHOCTh BBIXOJa B
Nurtepner.

Kageopoii:

e qmyreM oOecrnedeHHs TOCTYIMHOCTH BCEro HEOOXOAMMOTro y4eOHO-METOAMYECKOTO U
CIPAaBOYHOT'O MaTepHaa;

® IyTeM IPEJOCTaBJIECHUS CBEIACHUN O HAIMYUM y4eOHO-METOAMUYECKOW JINTEpaTyphl,
COBPEMEHHBIX MPOTrPAMMHBIX CPEJICTB.

®  myTeM pa3pabOTKH:

— METOJMYECKUX PEKOMEHJAIUil, TOcOOuil 10 OpraHu3alui CaMOCTOATENBbHON PaboThI
CTY/IECHTOB;

— TeM pedeparos;

— BOIIPOCOB K 3a4€Ty;

—METOIMYECKUX YKa3aHUH K BHITIOJIHEHHIO JJAO0PATOPHBIX padoT U T.J1.

munoecpaguei ynusepcumema.:

— TIOMOIIb aBTOpPaM B TMOATOTOBKE W W3JAaHUM HAy4YHOH, Y4eOHOW W METOAMYECKOU
JUTEPATYPHI;
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—yJIOBJIETBOPEHUE TOTPEOHOCTH B TUPAKUPOBAHWU HAYYHOM, yUeOHOM M METOIUYECKON
JIATEPATYPHL.

6 Oﬁpa30BaTeJIbHI>Ie TeXHOJ0rnn. TexXHOJOrud HCNO0JIb30BAHHS BOCIHUTATEILHOIO
nmoTeHuunaJgaa IMCIMIJINHbI

Peaﬂmauml KOMIICTCHTHOCTHOI'O IMOAX0Aa NpCAyCMAaTPUBACT MIMPOKOC UCIIOJIb30BAHUC B
o0pa3oBaTeIbHOM TpOIlECCe AKTHBHBIX M MHTEPAKTUBHBIX ()OpM MPOBEICHUS 3aHATUN B
COYETaHUH C BHEAyAUTOPHOW paboTo C wenblo (HOPMUPOBAHMS  YHHUBEPCAIbHBIX,
obmenpodecCHOHAIBHBIX U MPO(ECCHOHATBHBIX KOMIETEHIIMH oOy4atomuxcsa. B pamkax
AUCHUIIIIMHBI IPCAYCMOTPCHBI BCTPCUU € SKCIICPTAMHU U CIICHIUATIUCTAMU Komurera no Tpyay u
3aHATOCTH HaceneHus Kypckoi obnacru.

Tabmuua 6.1 — VHTepakTHBHBIE O00pa30OBaTEIbHBIC TEXHOJOTHH, HCIOJIb3yEeMbIC NpPHU
IIPOBEJCHUH AYAUTOPHBIX 3aHATHH

Hcnonb3yemble O0bem,
No | HanMeHoBanue pasjena (JIEKIHH, NPaKTHIECKOTO | HHTECPAKTHBHBIC Jac.
~ | nuu 1abopaTOPHOTO 3aHSITHS) oOpasoBartenbHbIC
TEXHOJIOTUHU
1 | MuorooOpa3ue KOJUIOMJIHBIX CHCTEM B IIPHUPOJIC Jlekumsi-ipe3eHTalus 4
2 | IloBepXHOCTHO-aKTUBHbBIC BEILIECTBA. 4

Ucnons3oBanue IIAB u IIMB B pa3muunsix | Jlekuus-6ecena
00J1aCTAX HAPOJHOTO X035HCTBA

3 Jlabopatopnast pabota 4
o HCCIICZIOBAHUIO
copOIMu  pa3IMIHBIMU
o npupoe
ancopOeHTaMHU

HccnenoBanue aacopOIMu W3 pPacTBOPOB Ha
TBEPJIOM aJICOPOCHTE

4 JlabopaTopnast pabota 4
o OTIPEICIICHUTIO
MIOBEPXHOCTHOTO
HATSDKEHHSI Ha TpaHUIe
paszaena Pa3IMIHBIX
CHCTEM

Onpe/:[eneHI/Ie IMOBEPXHOCTHOT'O HATAXKCHUSA

Hroro: 16

[IpakTudeckass MOATOTOBKA  OOYYAlOIIMXCS TMPU  peaju3aldd  JITUCIUTUIMHBI
OCYIIECTBIIACTCS TYyTeM TPOBEACHUS MPAKTUYCCKUX / 1a0OpaTOPHBIX 3aHATHH  (VKazame
HYJICHOE), TIPETyCMAaTPUBAIONINX yJacTHEe OOYJAIOIIMXCS B BBIITOJHEHUHU OTACTBHBIX 3JIEMEHTOB
paboTt, CBs3aHHBIX C Oyaymed NpodecCHOHATHHON NESITEIbHOCTRIO M HANpaBJICHHBIX Ha
dbopMupoBaHHe, 3aKperUieHHWEe, pa3BUTHE TMPAKTUYCCKUX HABBIKOB W KOMIIETCHIUH I10
HarpaBjIeHHOCTH (TIpouiito, CHenuaanu3aiui) MporpaMMmbl OakamaBpuaTa (CHEIUATUTETA).
[IpakTHyeckas MOATOTOBKA BKIIIOYAET B CeOs OTACIbHBIC 3aHATHUS JICKIIMOHHOTO TUIA, KOTOPHIE
MIPOBOJIATCS B MPOMMIIBHBIX OPTaHU3aIIX U IPEAYCMaTPHUBAIOT Tepenady yueOHoi HHpOpMaIim
o0yJaronmmcs, He0OXOIUMOU JIJIsi TIOCTIEAYIOIIETO BBIMOIHEHUST PadoT, CBSI3aHHBIX C OymyIien
poQeCCHOHATEHON IeATETLHOCTBIO.

Copepxanne AUCHHUILTAHBI 007a1aeT 3HAYUTEIHHBIM BOCIHUTATEIHHBIM MTOTEHIINAIIOM,
MIOCKOJIBKY B HEM aKKyMYJIHPOBAaH MCTOPHUYECKUN W COBPEMEHHBIH COIMOKYJIBTYPHBIN U (HJIH)
HAYYHBII ONBIT YEJIOBEYECTBA (YKA3amMb MOAbKO MO, YMO DPeaibHO COOmeemcmeyem OaHHOU
oucyuniune). Peanmzanys BOCIUTATEIBHOTO IMOTEHIMANA TUCIHMIUIMHBI OCYIIECTBISETCS B
pamMKax eauHOro 00pa3oBaTeIbHOTO M BOCIHTATEIBHOIO TIPOIlEcca U CIIOCOOCTBYET
HETPEPHIBHOMY Pa3BHTHUIO JIMYHOCTH KAXKIOTO 0Oydaromierocs. JJuciumimaa BHOCUT 3HAYHMBIHA
BKJIaJ B (hopmupoBaHue obmiel u (1iau) npodecCHOHATBHON KyJIbTYPhl 00y4JalomuXcsl (yKkazamo
MONLKO MO, 4MO peanbHo coomeemcmeyem OanHou oucyuniune). ConepkaHue TUCIUATUTHHBL
CIOCOOCTBYET JTYXOBHO-HPAaBCTBEHHOMY, TPaXXIaHCKOMY, MaTPHUOTHYECKOMY, IPABOBOMY,
SKOHOMHYECKOMY, MPO(HECCHOHALHO-TPYIOBOMY, KYJIBTYPHO-TBOPUECKOMY, (DHU3HUECKOMY,
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9KOJIOTMYECKOMY BOCIIUTAHUIO O0YUAIOIIUXCS (U3 nepeuucieHHo20 cliedyem YKa3ams moibKo mo,
Ymo peanbHO COOMEemcmayenm OaHHOU OUCYUNTUHE).

Peanu3anus BocnuTaTenbHOr0 MOTEHIIMATA JUCIUILUIMHBI TOAPa3yMeBaeT:

— IeJICHANpaBJICHHBIA OTOOP MperoaaBaTe’eM U BKIIOUEHUE B JIGKIIMOHHBIA MaTepua,
MaTepuai JUisi IPaKTUYEeCKUX U (WK ) JTabOpaTOPHBIX 3aHATUH coiepKaHUs, JEMOHCTPUPYIOIIETO
o0yJaromuMcst 00pa3Ilbl HACTOSIIIETO HAYYHOTO MOABIKHUYECTBA CO3JaTelIel v TpeICTaBUTENeH
JAHHOW OTpaciv HayKd (MPOU3BOJACTBA, SKOHOMUKHU, KYJIbTYPHhI), BBICOKOTO MpodeccroHanin3ma
YUEHbIX (MpeacTaBUTENEd MPOU3BOJACTBA, JAEATelIed KyJIbTypbl), UX OTBETCTBEHHOCTH 3a
pe3yNbTaThl U TOCIEACTBUS ACSITEILHOCTH JUISl MPUPOABI, YeJIOBEKa M OOINECTBa; MPUMEPHI
MOJJIMHHON HPAaBCTBEHHOCTH JIFOJIEH, MPUYACTHBIX K Pa3BUTHIO HAYKH, KYJIbTYPbl, JKOHOMUKH U
NpOU3BOJCTBA, a TakKe MpPUMEPbl BBICOKOW JTyXOBHOM KYJIbTYpbl, [aTpUOTU3MA,
IPaXAaHCTBEHHOCTH, TyMaHU3Ma, TBOPYECKOTO MBIIUICHUS (U3 NepeuucieHHo20 credyem
YKA3ame moabKo mo, 4mo peaibHO COOMEemcmayem OaHHoU OUCYUNIUHe);

— MPUMEHEHHE TEXHOJIOTH, GOpM M METOAOB MPENOAaBaHus IUCHUIUIMHbI, HMEIOIIUX
BBICOKHI BOCIUTATENbHBIM AS((EeKT 3a cueT co3maHusi YCIOBHMA JUIsi B3aUMOJICHCTBUS
00ydJaronuxcs ¢ mpernoiaBareneM, ApyruMu 00 yJaronuMucs, peACTaBUTEsIMU paboToaarenei
(koMaHaHas paboTa, MPOEKTHOE OOyueHHe, NENOBBbIE HIPHI, pa300p KOHKPETHBIX CHUTYAIH,
pelieHrne KelcoB, MacTep-KIIACChl, KPYIJIBIE CTOJIBI, TUCIYTHI U JIP.) (U3 nepeuucieHHo2o ciedyem
YKA3ams mMoabKo Mo, 4mo peaibHO COOMEemcmayem OaHHoU OUCYUNIUHe);

— JUYHBIA TpuMep TMpernojaBaTelis, JAEMOHCTpalui0 UM B 00pa3oBaTeIbHOM
JEATETLHOCTH ¥ OOIIEHNN ¢ 00yJaIOMMMHUCS 33 paMKaMH 00pa30BaTeILHOTO MPOIIecca BHICOKOM
o0melt ¥ npoecCHOHAIBHON KYJIBTYPHI.

Peanuzanusi BOCHHMTATENbHOIO MOTEHIMANA JUCHUIUIMHBI Ha Y4EeOHBIX 3aHATHUAX
HampaBjieHAa Ha TOJJEpKaHWE B YHHMBEPCHUTETE €IMHON pa3BUBAlOIIel 00pa3oBaTelbHON WU
BOCIHUTATEIbHOW cpefpl. Peanu3anus BOCHHUTATEIbHOTO MOTEHLHMANTa AUCHMILUIUHBI B XOJE
CaMOCTOSITENILHOM pabOThl 00YUYaIOIIUXCS CIIOCOOCTBYET PA3BUTHIO B HUX LIETICYCTPEMICHHOCTH,
MHUIIMIATUBHOCTH, KPEAaTUBHOCTH, OTBETCTBEHHOCTH 3a PE3yJbTaThl CBOEH PabOTHI — KauyecTs,
HEOOXOUMBIX JIJIsl YCIISITHON COIMATN3aIluu 1 MPO(ecCHOHAIEHOTO CTAHOBJICHHSI.

7 ®OHJ OLEHOYHBIX CPeICTB [JIsi NPOBEACHHS INPOMEKYTOYHOH aTTeCTaluH
o0y4yaimmxcs Mo AUCHHILIHHE

7.1 IlepeyeHb KOMIETEHIMIA C YKa3aHUeM 3TanoB ux GopMHpPOBAHHUS B Ipolecce
OCBOCHMS OCHOBHOM NnpodeccnoHaIbHOI 00pa3oBaTeIbHON NPOrPaMMBbI

Tabnuua 7.1 — Dtansl GopMUPOBAHUS KOMIIETEHIIUN

Kon v HaumeHOBaHUE KOMITETCHIIMKA | DTanbr™ GOPMUPOBAHHS KOMIICTCHIIUN
U JAWCHUIUIMHBL  (MOIYJIM)H TPAKTUKHA, TPUA H3yUCHUH/
MTPOXOXKICHUH KOTOPBIX (hOPMUPYETCS JaHHAST KOMIICTCHIIUS
HavyaJIbHBIA OCHOBHOMH 3aBEPILAIOIINIA

1 2 3 4

YK-1 Bricmast MaTemMaTHKa OpraHnveckas XuMHUs
HNudopmatuka duznYecKas XUMus
duzuka Kommonngnas xumus

OIIK-2 Bricimas MaTeMaTHKa dusnueckass XUMUs
HNudopmatnka Konnougnasa xumust

[TAXT**

IIK-1 Kommonguas xuMust OCHOBBI XUMUYECKOTO
dusuka U XUMUSI | MaTEPHATIOBEICHUS
MOJINMEPOB
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CrarobpaboTka XUMHUIECKOM
MTPAKTHKE

Marematnueckue METObI
00paboTKHu 9KCIIEPUMEHTAIbHBIX
JTAHHBIX

7.2 Onucanue nokasaresjied 1 KPpUTepHUeB OLICHUBAHNS KOMIIETEHINI HA Pa3IMYHbIX
Jranax ux popMUpPOBaHHA, ONMCAHNE LKA OLCHUBAHHUSA

Ta6muma 7.2 — [lokazaTenu U KpUTEpUN OIICHUBAHMS KOMIIETEHITUH, TITKajIa OIICHUBAHUS

CUCTEMHBIN ITOIXO0M
JUTA pGI_HeHI/IH

IMOCTABJIEHHBIX
3amaq

Kon ITokazarenu Kputepuu u mikaia onieHMBaHUSI KOMIIETEHIINI
KOMIICTCHLUY/ | OLICHUBAHHUSL [ToporoBbiii [IpoaBuHYTHIN Bricokuit
STan KOMIIETCHLUH YPOBEHb YPOBEHb YPOBEHb
(«ynoBieTBop | (XOpOIIIOY) («OTIMIHOY)
WUTEIIbHO)
1 2 3 4 5)
VK-1/ VK-1.1 3HaTh: 3HaTh: 3HaTh:
HAYaIbHBIH, AHanmu3upyer - OCHOBBI - OCHOBEHI TIOMCKA, - IPUHITUIIBI
OCHOBHOM 3a/avy, BRI €€ | aHalu3a u KPUTHYECKOTO MOMCKa,
0a3oBble CHUHTE3a aHaJu3a U CUHTE3a KPUTUYECKOTO
COCTaBJISIFOIITHE uHpopmaruu, | UHGOPMAIIHH, aHajau3a u
YK-1.2 IIPUMEHSATH IIPUMEHSATH CUHTE3a
Onpenenser u CUCTEMHBIN CHUCTEMHBIN TTOAX0a | MH(POPMAIIHH,
pamxupyer MOJIXOJT AJIsI JUTSL pEIICHUS MPUMCHSITh
uH(popmanuio, pelieHus MOCTaBJICHHBIX 337a4 | CUCTEMHBIN
Tpebyemyro It MOCTABIICHHBIX MOJIXOJT ISt
pelieHus 3a1au YMmeTs: pelieHus
MOCTABJIECHHOMN YmeTs: - UCIIOJI30BATh MMOCTaBJICHHBIX
3a/1a4uu UCIIOJIb30BaTh | QHAJIU3 U CUHTE3 3aj1au
YK-1.3 aHaJIN3 U uHpopManuu,
OcymecTBisieT CHHTE3 MIPUMEHSTh YMeTs:
MTOVCK uH(pOpMAIlUK | CUCTEMHBIN MIOJX0/ | CAMOCTOSITEIIEHO
uHpopManuu Ass Bnaners (wnu | ans peuieHus HCIIOJIb30BaTh
pelieHus Nwmets onbIT MOCTaBJICHHBIX 33J1a4 | aHAJIU3 U CUHTE3
MTOCTaBJICHHOM nesitenbHOCTH) | Bnagers (unmun Umets | mHoOpMmanuu,
3a/1a4u 1o OCHOBaMU OTIBIT MPUMCHSITh
Pa3IMYHbIM TUIIAaM | UCTOJIb30BaHU | I€ATEIHHOCTH): CUCTEMHBIH
3anpocoB sl aHaJIM3a u Hagbikamu MOJIXOJT ISt
CUHTE3a UCIIOJIb30BaHUs pelieHus
uH(poOpMaIliK, | aHAJIM3a U CUHTE3a MOCTABIIEHHBIX
nHpopmanuu, 3amay
MPUMCHSITh Brnaners (wnm

HmMmeTh onbIT
JIeATEIIbHOCTH ):
CaMOCTOSTENIbH
0 UCTOJB3YET
aHaJIU3 U CUHTE3
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Kon ITokaszarenu Kpurepun n nikana onieHMBaHUsI KOMIIETEHIUI
KOMIICTCHIMN/ | OLICHUBAHNsI [ToporoBbiii [IpoaBuHYTHII Bricokuit
oTan KOMIICTCHIUH YPOBEHbB YPOBEHb YPOBEHbB
(«ynoBieTBop | (XOpOILIOY») («oTIMYHOY)
WUTEIIbHO)
1 2 3 4 5)
uHopManuy,
MPUMEHSITh
CHUCTEMHBII
MOJXOJ AJIst
pelieHus
MOCTaBJIEHHBIX
3a1a4y
OIIK-2/ OIIK-2.3 3HaTh: 3HaTh: HU3UKO- 3HaTh:
OCHOBHOM, IIpunepxxuBaercs OCHOBHBIE XUMHUYECKUE ¢dusuko-
3aBepuIaloInii | pU3UKO- MaTeMaTU4YeCK | MHCTPYMEHTHI U XUMHYECKHUX
XUMHYECKUX OCHOB | M€ METOJIbI ISl | OCHOBBI (PU3HKO- OCHOB CITI0COO0B
Croco6oB pelieHus XUMHUYECKOTO yIpaBiIeHUS
yIpaBIeHUS MIPUKITATHBIX aHaam3a CTPYKTYpPOH,
CTPYKTYpOI, 3aj1a4 TOMOT€HHBIX U COCTOSTHUEM
COCTOSTHUEM npodeCCHOHAN | TeTepOreHHbIX MOBEPXHOCTH U
MMOBEPXHOCTH U bHOU MPOLECCOB MPHU CBOMCTBaMH
CBOMCTBaMHU NESATENIbHOCTH | TIOJIYY€HUHU U MaTepuana
MaTepuaina JKCILTyaTaluu YMmeTs:
YMers: YMers: [Ipumenser
[Ipumensier [Ipumensier OCHOBHBIE
OCHOBHBIE OCHOBHBIE MaTeMaTHYECKU
MaTeMaTH4ecK | MaTeMaTU4YecKue € METOAbI JJIs
W€ METOMBI JAJIs1 | METOJIBI JUIS pelIeHus
pelieHus pelieHus MPUKIIATHBIX
MIPUKITaTHBIX NPUKITAIHBIX 33729 | 3a/1a4
3ama4 npodeCCHOHAIBHON | TpodheCcCHOHAb
npodeccuoHan | AeSITENbHOCTH HOM
193 (0) [IpumMeHATh PU3UKO- | NEATETLHOCTH
JEATEIbHOCTH | XUMHYECKUE [IpumeHsTH
WHCTPYMEHTHI U busuKo-
Bnaners OCHOBBI (PU3UKO- XUMUYECKHE
(nu Umetn XUMHUYECKOTO UHCTPYMEHTBI U
OTIBIT aHaiM3a OCHOBBI
NESITEIbHOCTH | TOMOTE€HHBIX U ¢buzuko-
OCHOBHBIMH | T€T€POTE€HHBIX XUMHUYECKOTO
MaTeMaTH4YecK | MPOLECCOB MPU aHayM3a u
MMU METOJaMH | MOJYyYEHUHU U croco0oB
JUISL pEIIEHUsl | DKCIUTyaTaluu yIpaBiIeHUS
MIPUKITATHBIX MaTepuajoB CTPYKTYpPOH,
3a1au Bnagers (wnu COCTOSTHUEM
npodeccuonan | imets onsIT MOBEPXHOCTH U

JIESTeTLHOCTH):
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Kon ITokaszarenu Kpurepun n nikana onieHMBaHUsI KOMIIETEHIUI
KOMIICTCHIMN/ | OLICHUBAHNsI [ToporoBbiii [IpoaBuHYTHII Bricokuit
STamn KOMITCTCHIU YPOBEHbB YPOBEHb YPOBEHbB
(«ynoBieTBop | (XOpOIIOY) («OTIMYHOY)
WUTEIIbHO)
1 2 3 4 5
bHOM OCHOBHBIMU CBOMCTBaMH
IEeATEIbHOCTH | MaTeEMaTHYCCKUMU MaTtepuana
METOAAMH IS
peleHus Bnanets
MPHUKIAIHBIX 337249 (wm UmeTh
poeCCHOHATBHON | OTIBIT
JIeSITSIbHOCTH JIeATEIIbHOCTH )
busuKo- OCHOBHBIMH
XHUMUYCCKUMU MaTEMaTHYCCKH
WHCTPYMEHTaMH U MM METOJIaMHU
OCHOBaMU (hU3HKO- JUTSL peleHus
XHUMHUYECKOTO MPUKIIATHBIX
aHanmsa 3aJa4
TOMOTEHHBIX U npodeccruonab
reTeporeHHbIX HOH
MIPOIIECCOB MPH eITEIIbHOCTH
MIOJIyYE€HUU U ¢duzuko-
JKCIUTyaTaIuu XHUMHUYECKHUMU
MaTepHuaoB WHCTPYMEHTaMH
1 OCHOBaMH
¢duzuko-
XHUMHUYECKOTO
aHanmsa
TOMOTEHHBIX U
CII0CO00B
YIPaBJICHUS
CTPYKTYpPOH,
COCTOSIHHEM
MOBEPXHOCTHU U
CBOMCTBaMH
MaTepuana
T[IK-111K-1 [IK-1.2 IIpoBoaut | 3HATh: OCHOBHI | 3HATh: OCHOBHBIE 3HaTE:
Crniocoben pa3paboTky METOTUKH METOJIMKH aHaJIH3a METOTUKH
OCYIIECTBIISATh | METOJIUK aHAIHN3a aHanm3a CTPYKTYPHI H aHanmu3a
coop u CTPYKTYpBI U CTPYKTYpPHI U CBOMCTB MaTe€puajoB | CTPYKTYpPHI U
cucTeMaTu3all | CBOICTB CBOMCTB Ha OCHOBE CBOMCTB
U0 HAYYHO- MaTepuaioB Ha MaTepHuajoB MPUMEHUMOCTH U MaTepHuaioB Ha
TEXHUYECKOM | OCHOBE YMeTh: JIOCTOBEPHOCTH OCHOBE
uH(hOpMaLUK | MPUMEHUMOCTH U MPOBOJIUTH CYILIECTBYIOIINX MPUMEHUMOCTHU
JUIS JIOCTOBEPHOCTH pa3paboTKy YMeTh: MpOBOAUTH n
pa3paboTku CYILECTBYIOIINX METOOUK pa3paboTKy METOAMK | TOCTOBEPHOCTHU
METOIUK aHanu3a aHaJn3a CTPYKTYPhl | CYIIECTBYIOIIUX
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Kon ITokaszarenu Kpurepun n nikana onieHMBaHUsI KOMIIETEHIUI

KOMIICTCHIMN/ | OLICHUBAHNsI [ToporoBbiii [IpoaBuHYTHII Bricokuit

oTan KOMIICTCHIUH YPOBEHbB YPOBEHb YPOBEHbB
(«ynoBieTBop | (XOpOILIOY») («oTIMYHOY)
UTEIBHO)

1 2 3 4 5)

KOMILIEKCHOT'O CTPYKTYpPHI U U CBOMCTB YMers:

aHaymza CBOICTB MaTepuasoB Ha CaMOCTOSITENIEHO

CTPYKTYpBI U MaTepUajoB OCHOBE IIPOBOAUTH

CBOWCTB Bnaners: MPUMEHUMOCTH U pa3paboTKy

MaTEepUaJIoB azaMu JIOCTOBEPHOCTH METOJIUK
METO/IOB CYIIECTBYIOIINX aHanmsa
pa3paboTku Bnanets: CTPYKTYPHI U
METOIUK OCHOBHBIMH CBOICTB
aHaiM3a METOJaMHU MaTepHuaioB Ha
CTPYKTYpHI U pa3paboTKu METOJIUK | OCHOBE
CBOICTB aHaJIM3a CTPYKTYpbl | IPUMEHUMOCTHU
MaTepUaJioB Ha | U CBOMCTB u
OCHOBE MaTepUasoB Ha JIOCTOBEPHOCTHU
IPUMEHUMOCT | OCHOBE CYIIECTBYIOIINX
17871 MPUMEHUMOCTH U Bnanets:
JIOCTOBEPHOCT | JOCTOBEPHOCTH MeTOaMH1
U CYIIECTBYIOIINX pa3paboTku
CYILIECTBYIOIIHN METOIUK
X aHaiM3a

CTPYKTYpHI U
CBOMCTB

MaTepHraioB Ha
OCHOBE
PUMEHUMOCTH
u
JIOCTOBEPHOCTH
CYIIECTBYIOIIHNX
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7.3 TunoBble KOHTPOJIbHbIE 3aJaHUSl MJIM WHbIe MaTepHaJbl, He0O0OXOAUMBbIE s
OLICHKM 3HAHWIi, YMEHUIl, HABBIKOB H (MJH) ONBITA [EATEJbHOCTH, XapaKTEePHU3YHIIHX
JTanbl (pOPMUPOBAHMS KOMIIETEHUM B Mpolecce 0CBOEHUsI 0CHOBHOI npodeccuoHAIbHOI
o0pa3oBaTeIbHON NPOTrPaMMBbI

Tabnuua 7.3 - [TacnopT KOMIUIEKTa OLEHOYHBIX CPEACTB AJISl TEKYIIErO KOHTPOJIS

Paznen (Tema) [Kox TexHonorus OrneHouHbIC Onucanue mkanl
JUCIUTUTAHBI KOHTpOJIUpPY | GOpMUPOBa | CpeACTBa OLICHUBAs
/i eMoi HUS NeNe
KOMIIETCHIIA Hau | 3aganuii
n  (wm  eg MEH
YaCTH) OBaH
ue
2 3 4 6 7
1 Bsenenne. Komonmaas | YK-1 Jlexuun C Bompocsr 1-6 CoriacHo
xumusi - Hayka o | OIIK-2 CPC Tabn.7.2
TTOBEPXHOCTHBIX IK-1
SIBIICHUSIX "
JIMCTIEPCHBIX CUCTEMaX.
2 | TepmomuHaMUKa YK-1 Jlexuun 3J1 1-7
TTOBEPXHOCTHBIX OIIK-2 Jlaboparop
SIBJICHUI IK-1 Heie CPC C Bormpocsr
7-13
3 [ToBepxHOCTHOE VK-1 Jlexun 3J1 1-7
HaTSDKEHUE u | OIIK-2 Jlaboparop
C Bomnpocsl
azcopOormst IK-1 Heie CPC 14-23
MPAKTUIECK
ue
4 AncopOrmst VK-1 Jlexun 3J1 1-9
TTOBEPXHOCTHO- OIIK-2 Jlaboparop
AKTHUBHBIX Bemects | [1K-1 Heie CPC C Bormpocsr
(TTAB). MPAKTUIECK 45-67
ue
5 Anre3us, cMaunBanve 1 | YK-1 Jlexuun 3J1 1-5
pacrekanue xuakocreit. | OITK-2 JlaGopaTtop
AJIre3ust ¥ KOre3usl. [K-1 ueie CPC C Bonpocer
MPAKTUIECK 68-75
ue
6 | Mexanmsm YK-1 Jlexuun 3J1 1-4
00pazoBaHus OIIK-2 Jlaboparop
anekrpuueckoro cinost. | ITK-1 Heie CPC C Bonpocsl
73-78
7 [Tomydenne n ounctka | YK-1 Jlexuun 3J1 1-10
KOJUTOUJTHBIX CHCTEM. OIIK-2 Jlaboparop
IK-1 Heie CPC c Bompocsr
17-23
MPaKTUYECK
ue
8 | MomnexymsipHo- VYK-1 Jlexuun 3J1 1-5 CornactHo
kuHerndeckue coiicta | OITK-2 Ta01.7.2
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3omeii.  bpoyHnosckoe | ITK-1 JlaGopatop | C Bonpocsl
JIBIDKEHIIE u €ro aele CPC 30-36
MOJIEKYJISPHO- MPAaKTUYECK
KUHETHYECKas IPUpPOA. ue
9 | Kunernueckue coiictBa | YK-1 Jlexuu 3J1 1-6 Cornacno
u Meronpl uccnenosanus | OIIK-2 Jlaboparop Tabn.7.2
mucnepcHbix  cuctem. | [TK-1 aele CPC
C C Bompocsr
eIMMEHTaLWs] u IIPAKTUYECK 24-30
JCTIEPCUOHHBIN aHAIN3 ue
10 | ArperaruBHas VK-1 Jlexkun 3J1 1-5 CoriacHo
YCTOMYUBOCTH u | OIIK-2 JlaGopaTtop Tabn.7.2
KOaryJsius [1K-1 Heie CPC C Bonpocsl
JUCIIEPCHBIX CUCTEM. IIPaKTUYECK 37-40
ue
11 | CrpyktypHo- YK-1 Jlexuun 3J1 1-5 CornacHo
MEXaHNYECKUe OIIK-2 CPC Tab1.7.2
CBOMCTBa n | IIK-1 MIPaKTUYECK
. C Bormpocst
PEOJIOrMYECKUA  METO[ ue
50-65
UCCIIeZIOBAHUS
JIACIIEPCHBIX CUCTEM..

[TpriMephl TUTTOBBIX KOHTPOJIBHBIX 3aJJaHUI /17151 TPOBEACHUS
TEKYILEro KOHTPOJISl YCIIEBAEMOCTH

HOJIHOCTI:IO OLCHOYHBIC MaTepI/Ia.HBI 1 OLICHOYHBIC Cp@I[CTBa JUTA HpOBe,ZleHI/I}I TGKYII_IGFO
KOHTPOJISL YCIIEBAEMOCTH MpeicTaBieHbl B Y MM 1o IUCIUIIIMHE.

1. K unciy moBepXHOCTHBIX OTHOCATCS SIBJICHHS, IPOUCXOJISALIHE
= BHYTPH OTIEIHHOU (pa3bl

B 00beMe HCTHHHOTO pacTBOpa

B ra30BOM cUCTEME

Ha rpaHuIe paszaena ¢as
2. U3 nepeyrcieHHbIX SBICHHN OTHOCATCS K TOBEPXHOCTHBIM SIBJICHUSIM

- CeIMMEHTAITUS
CMaYMBaHHE
MUIIEITI000pa30BaHKe
abcopOrus
anekTpodopes
ajcopOrus

anresus

Koaryidanuusa
Y,Z[G.HBHa}I IMOBCPXHOCTDH I[HCHGpCHOﬁ CHUCTCMBI - 3TO OTHOIICHUC IIJI0IIaan



21
TeMbl KypCcOBBIX paboT

1. HccnenoBanwe MOBEPXHOCTHOTO HaTsDKeHHs pacTBopoB IIAB B 3aBucHMMOCTH OT
CTPOEHHUS YTIIEBOJAOPOIHOTO pajuKalia

2. BrnusgHue Temmeparypbl Ha MOJTYYEHHE KOJUIOMAHBIX CHCTEM Ha OCHOBE Pa3IUYHbBIX
ITAB

3. Onpenenenue mokasaresei aacopOIy Py OKPAITUBAHUH TTOJMMEPHBIX MaTEPHAIIOB

4. N3ydyeHne BIUSHUS PACTBOPHUTENCH HA are3MOHHYIO MPOYHOCTh MaTEPHATIOB

«TpeboBaHUsI K CTPYKType, COIEpkKaHUI0, 00BbeMYy, O(POPMIIEHHUIO KYPCOBBIX pabOT
(KypCOBBIX IMPOEKTOB), IPOIIEAYPE 3ALIUTHI, @ TAK)KE KPUTEPHUH OIICHKH OIPEICICHBI B!

- crangapre CTY 04.02.030-2017 «KypcoBbie pabGoTel (IpOeKThI). BEITyCKHBIE
KBaJM(PHUKAIMOHHBIE paboThl. O01IMEe TpeOOBaHUS K CTPYKTYPE U O(OPMIICHUION;

- monoxenuun II 02.016-2018 «O OamIbHO-PEHTUHTOBOM CHUCTEME OIICHHUBAHHUS
pe3ynbTaToB OOy4YeHHs TIO AWCHUILIMHAM (MOIYyNsM) W TMpaKTUKaM TIPU  OCBOCHHUH
00ydJaronmMucs 00pa3oBaTEIbHBIX TPOTPAMM;

- METOJIMYECKUX YKA3aHHSIX IO BBIOIHEHUIO KYPCOBOU pabOThI (KYypCOBOTO MPOEKTA)>.

TuroBsle 3a7aHUsl IS IPOBEACHUS IPOMEKYTOUHON aTTECTALIMKI
00yJaronmxcst

Ilpomesicymounas ammecmayuss TO ITUCHUILUIMHE NPOBOAUTCS B ¢opMmMe H3K3aMeHa.
DK3aMeH IPOBOIUTCS B BUI€ KOMIIBIOTEPHOTO H/MJIH OJIaHKOBOTO TECTUPOBAHMUSL.

JIJisi TeCTUPOBaHUST MCTOIB3YIOTCS KOHTPOJIbHO-U3MeputenbHbie Matepuansl (KUM) —
BONIPOCHI M 3aJlaHUsl B TECTOBOW ¢opMme, cocraBismomue 0aHk TecToBbix 3amanuii (bT3) mo
JUCLUIIIIMHE, YTBEPKIECHHBII B YCTAHOBJIEHHOM B YHUBEPCUTETE MOPSIKE.

IIpoBepsieMbIMM Ha MPOMEXKYTOYHOM AaTTECTAllMM JIEMEHTAMHU COACPKAHUS SBIISIOTCS
TE€Mbl JUCLUIUIMHBI, YKa3aHHbIE B paszeine 4 HacTodAled nporpaMMbsl. Bce TeMbl TUCHUTUIMHBL
orpaxkxensl B KUM B paBHbix nonsx (%). bT3 Bkmtouaer B ce6s He menee 100 3amaHuii u
MOCTOSIHHO TomoJHseTcss. bT3 xpanutcs Ha OyMaXHOM HoOcuTelne B coctae YMM wu
anekTpoHHoM Buje B DMMOC yHuBepcurera.

J171s IpOBEpKHU 3HaHUI NCTIONB3YIOTCS BOTIPOCHI M 33/1aHUS B Pa3IMYHbIX (hopMax:

— 3aKpbITOM (C BEBIOOPOM OJTHOTO MJIM HECKOJIBKUX MPAaBUIIBHBIX OTBETOB),
— OTKpBITON (HEOOXOAMMO BIIUCATh MPABUILHBINA OTBET),

— Ha YCTaHOBJICHUE IPAaBUJIbHO MOCIIEI0BATEIbHOCTH,

— Ha YCTaHOBJIEHUE COOTBETCTBHUS.

Vmenus, nagviku (unu onvim oesamenbHocmu) u KOMnemeHyuy IPOBEPSIFOTCS ¢ TOMOUIBIO
KOMIIETEHTHOCTHO-OPUEHTUPOBAHHBIX  3a7ad  (CUTYallMOHHBIX, IPOU3BOJCTBEHHBIX WU
KeWCOBOro XapakTepa) U pa3jINdyHOro BUAa KOHCTPYKTOPOB.

Bce 3agaun sBisitoTcss MHOTOXO0J0BbIMU. HekoTopble 3amaud, MpOBEPSIOIIME YPOBEHb
c(OpMHUPOBAHHOCTH KOMIETEHIIHUH, SIBISIFOTCS MHOTOBapHAaHTHBIMU. YacTh yMEHUH, HAaBBIKOB U
KOMIIETEHIIMI MPSMO HE OTpakeHa B (POPMYJIMPOBKAX 3ajad, HO OHH MOTYT OBITh IPOSIBICHBI
00y4aromUMUCS IPU UX PEIICHUU.

B kaxnpiii Bapuant KM BkitouaroTcst 3ajaHus 110 KaX10My IIPOBEPSIEMOMY 3JIEMEHTY
CoJlep’KaHusl BO BCEX IEPEUMCICHHBIX BbIIE (pOpMaxX M Pa3HOrO YPOBHS CIOKHOCTH. Takoi
¢opmar KMM mno3Bonser OOBEKTHUBHO OMNPEAETUTh KAauyeCTBO OCBOCHHUS OOY4YalOIIMMUCS
OCHOBHBIX 3JIEMEHTOB COZIEpKaHUS TUCUUIUIMHBI U YPOBEHb COPMUPOBAHHOCTH KOMITETEHIUH.

[Ipumepsl TUMOBBIX 3aJaHUN JIs1 POBEICHUS
MIPOMEKYTOUYHON aTTECTAIUU 00YUaIOIUXCS

3amaHue B 3aKpBITON opMme:
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JInozonu, coriacHO KiaccH(UKAUK JUCHEPCHBIX CHCTEM 10 pa3MepaM YacTHIl
JTUCTIEpCHOM (ha3sl ATO -
3amanuie B OTKPBITOH opme:
Cycnen3uu, corliacHO KJIacCU(UKAIIMK JUCTICPCHBIX CUCTEM IO pa3MepaM YacTHI]
JUCTIEPCHOM (pa3bl, OTHOCST K

rpy0oaCIIEpCHBIM CUCTEMAaM
MHUKpPOTE€TEPOr€HHBIM CHCTEMaM

YJIBTPAaMUKPOTETEPOT€HHBIM CHCTEMaM
3aaHue Ha YCTaHOBJICHUE NPABUIILHON MTOCIIE0BATEIBHOCTH,
Pa3mep vactur 3omei (yapTpaMUKPOI€TEPOreHHBIX CUCTEM) JIEXKUT B IIpeAeIax

©oorlol 10 102 m
or 108 10 10 M
or 10° 10 107" m
or 107 10 10° m
o1 102 10 10° M

or 10 10 107 m
KoMIeTeHTHOCTHO-OpUEHTUPOBAHHAS 331a4a:
HaliTn noBepXHOCTHOE HATSYKEHUE aHWJIMHA ITOJIY4EHHOE C TIOMOLIBIO CTAJIarMOMETpa IIPH
temneparype 288 K, ecnu uncio kanens anuiuHa 42, BojsI -18.
[IoJIHOCTBIO OLICHOYHBIE MaTE€pUalbl M OLICHOYHBIE CPEACTBA I INPOBEACHHUS
IPOMEXYTOUHOW aTTecTally 00yJyaroImuxcst MpeacTaBieHsl B Y MM 1o TUCIUILIHHE.

7.4 MeTtoauyecKkue MaTepHaJibl, ONpee/Isiiolie NPoueAyPbl OLCHUBAHUS 3HAHW,
YMeHHil, HaBbIKOB W (WIH) ONbITA [AeATEJbHOCTH, XaAPAKTEPHU3YIOUIUX ITANbI
¢opmupoBaHuss KOMIIETEH U

[Tpouenypsl OlleHWBaHUsI 3HAHUI, YMEHWW, HABBHIKOB W (WJIM) OMBITA JEATEIHHOCTH,
XapaKTepU3yIOMIMX dTanbl (OPMHUPOBAHUS KOMIETEHIIMM, PpErylIupyloTcs CIEeIyIOIUMU
HOPMATUBHBIMH aKTaAMH YHUBEPCUTETA:

— mnonoxernne I1 02.016 «O OGaTbHO-PEUTHHTOBON CHCTEME OIIEHHWBAHHS PE3YJIbTaTOB
0o0ydeHUs1 MO AWCHUIUIMHAM (MOOYJISIM) W TIPAaKTHKaM IIPU  OCBOCHUM OOYJaArOIIMMUCS
00pa3oBaTeNbHBIX IPOTPAMM;

— METOJWYECKUE YKa3aHUs, HCIIONIb3yeMbIe B 00pa30BaTeIbHOM MpoIiecce, YKa3aHHbIE B
CIIUCKE JINTEPATYpBHI.

Jnst mexkywezo Konmpons ycnesaemocmuy TO TUCHMIUIMHE B paMKax JEHCTBYIOIIEH B
YHHUBEpPCUTETE OAJUIbHO-PEUTUHTOBOIM CUCTEMBI IPUMEHSETCS CIeNYIOUINI MOPSA0K HAYUCICHUS
0asoB:

Tabmuma 7.4 — [opsinok Hauncnenus 6amioB B pamkax bPC

dopma KOHTPOJIA MuHUManbHBIN Oast MakcumanbHbIN Oast
Oarn [IpUMEYaHNe Oasn IIpUMEYaHue
2 3 4 5 6
JlaGopaTopHas paboraNel. 1 | Bemomswm, qons 2 | Bemomawmn, qons
N3mepenue MOBEPXHOCTHOTO| MPABIJIBHBIX OTBETOB MIPABWJIbHBIX OTBETOB
HATSDKEHWUsST  HAa  TPaHUIE  JIBYX nipu 3anmte 10 50% mpu 3amute 6omee 50%
PKUIKOCTEM.
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JlaGopaTopHas
3aBHCUMOCTh HIOBEPXHOCTHOTO|
HATAXCHUA oT TEMIICPATYPbL B
CHCTEMaXx JKHJKOCTD - ap.

pabotaNe2.

Bremomnaun, goas
MPaBUJIbHBIX OTBETOB
npu 3amure 10 50%

Bremonaun, gois
MPaBUJIbHBIX OTBETOB
npu 3ammre 6osee 50%

0,5 Bremonaun, gois Bremonaun, gois
MPaBUJIILHBIX OTBETOB MPaBUIILHBIX OTBETOB

JlaboparopHast paboraNe3. AﬂCOP6H£’I’I nipu 3amute A0 50% mpu 3amure 6o1ee 50%
13 paCTBOPOB M U3MEPEHHE YACTHHON
MOBEPXHOCTHU a7ICOPOCHTOB.
JlaGopaTopHas paboraNe4. 0,5 Brimonuwmi, momus Brimonuwmi, momus
HccaemoBanne ajcopouu Ha| MPaBWJIBHBIX OTBETOB MPABWIBHBIX OTBETOB
rpaHuIle pazzaena (a3 Boga-Bo3ayx nipu 3anmte 10 50% mpu 3amute 6omee 50%
JlaboparopHas pabortaNe5.| 0,5 Boinonnaun, nons Boinonnaun, nons

VccnenoBanue CONOOMIM3UPYIOMICH
criocoOHOCTH pacTBopoB [TAB

NPaBUWIBHBIX OTBETOB
npu 3amure 10 50%

HPaBHJIBHBIX OTBETOB
npu 3ammre 6osee 50%

JlaGopaTopHas pabotaNe6. Boimonawmn, qons Boimonawmn, mons
[TonydeHrne  KOJUIOMIHBIX  CHCTEM MPABWJIbHBIX OTBETOB MIPABWJIbHBIX OTBETOB
Pa3IMYHBIMU METOJAMHU nipu 3anmte 10 50% mpu 3amute 6omee 50%
JlaboparopHas paboTtaNe7. Breimosanin, nons Breimosanin, nons
Koarymsiuust  nmuo¢goOHBIX  30I1eH MPaBWJIbHBIX OTBETOB MPaBWJIbHBIX OTBETOB
AIIEKTPOJIUTAMH. ripu 3amute A0 50% mpu 3amure 6o1ee 50%
JlaGopaTtopHas pabotaNes§. Boimonawmn, qons Boimonawmn, mons

CrpoeHue u CBOWCTBA dMYJbCUN U
TIeH.

IMpaBUJILHBIX OTBCTOB
ripu 3amute A0 50%

HpaBI/I.HBHBIX OTBECTOB
mpu 3amute 6omee 50%

JlabopaTopHas pabotaNe9.| 1 Boimonawmn, nons Brimonawmn, mons
CenuMeHTaIllMOHHBIH aHaIn3 MPaBWJIbHBIX OTBETOB MPaBWJIbHBIX OTBETOB
CyCIeH3U nipu 3amute A0 50% mipu 3amure 6o1ee 50%
[TpakTrueckas padota Ne 1 0,5 Brermomaunn, mons Breimomann, gons
[ToHsITHE TUCTIEPCHOCTH KOJUTOUIHBIX MIPaBHJIbHBIX MPABWJIbHBIX OTBETOB
cructeM. Pacuer 0OCHOBHBIX OTBETOB IIPH 3aILUTE npu 3amure 6om1ee 50%
XapaKTEPUCTHK 10 50%
[IpakTuueckas padota No2 0,5 Brermomaunn, mons Brermomann, mons
CriocoObI MOTy4eHUs KOJIOUTHBIX MIPaBHIIbHBIX MIPABWJIbHBIX OTBETOB
cructeM. OCHOBHbBIE PUHITUIIBI U OTBETOB IIPH 3aLLUTE nipu 3amure 6om1ee 50%
00opynoBaHue 10 50%

0,5 Brermomaunn, mons Brermomann, mons
HpaKTquCKa;{ pa60Ta No3 IIPaBUJIBHBIX IIpaBUIIBHBIX OTBETOB
OcHoBHBbIE BUBI ancopOunn. Pacuer OTBETOB TIPH 3AITUTE mpu 3amute 6omee 50%
OCHOBHBIX ITOKa3aTeei aacopOIuu 10 50%

0,5 Brermomaunn, mons Brermomann, mons
[MpakTudeckas padora Ne 4 MIPaBHJIbHBIX MPABWJIbHBIX OTBETOB
MonHoMonekysipHas abcopOrus. OTBETOB MPH 3aIINUTE npu 3amure 6om1ee 50%
YpaBHenue Jlenrmropa 10 50%

0,5 Brermomaunn, mons Brermomann, mons
HpaKTI/ILIeCKaH pa60Ta No 5 IIpaBUJIbHBIX IIpaBUIIbHBIX OTBETOB
[ToaumoseKyIsipHast aacopoIus. OTBETOB MPH 3aIINTE npu 3ammre 6osee 50%
YpaBuenue bOT - 10 50%

,

[MpakTuyeckas pabora

No631eKTpOOCMOC,MIEKTpOodopes.

Brermomann, mons
MIPaBHJIbHBIX

Brermomann, mons
MPABWJIbHBIX OTBETOB
ripu 3amute 6osee 50%
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IPacueT OCHOBHBIX MOKa3aTeynei OTBETOB IIPU 3aIUTE

MPOIECCOB 10 50%

[IpakTHueckas pabora Ne 7 0,5 Beimonaun, 1o 1| Bemomuu, nons

OCHOBHBIC TOKA3aTEIn IMpaBUJIbHBIX IMpaBUJIBHEIX OTBETOB

YCTOMYMBOCTH KOJUIOUIHBIX OTBETOB IIPH 3alLUTE npu 3ammre 6osee 50%

cucreM. YpasHeHue lllynbue-I"apau 10 50%

IlpakTnyeckas — pabora  Ne 80,5 Brimonmaun, gons 1| Bemomnuun, ot

Moy maprowieneenss e | TP

KOJTOMIHBIX CHCTEM OTBETOB IIPH 3aLIUTE npu 3amure 6oaee 50%
10 50%

LIpakTiyeckas padbora Ne 9 0,5 Brimonsun, gons 1| Bemomnunn, ot

Anresus, koresus. Ypasrenue IOHra MPaBUJIbHBIX MPaBUIbHBIX OTBETOB
OTBETOB IIPH 3aILUTE npu 3ammre 6osee 50%
10 50%

CPC 12 24

HTtoro 24 48

ITocemnaemMocCTh 0 16

3ader 0 36

HTtoro 24 100

na npomedscymounou ammecmayuu 00y4arowuxcs, IpoBOIUMON B BUIE€ TECTUPOBAHMUS,
UCIIONIB3YETCS CNEAYIolas METOJUKA OICHUBAHUS 3HAHUM, YMEHHUIl, HaBBIKOB U (MJIM) OIBITA
nesitenbHOoCcTH. B xaxxnom Bapuante KUM —16 3ananuii (15 BorpocoB u ofHa 3a1aya).

Kasxip1it BepHBI OTBET OIIEHUBAETCS CIAEAYIOIIMM 00pa3oM:

— 3aJaHMe B 3aKpbITON (hopme —2 Oauia,

— 3aJaHue B OTKPBITON (opme — 2 Oana,

— 3a/laHUe Ha YCTaHOBJIEHUE MPABUIIHLHON MOCIEA0BATEIHHOCTH — 2 Oaa,

— 3a/laHUe Ha YCTaHOBJIEHUE COOTBETCTBUS — 2 Oalia,

— pelIeHrne KOMIETEHTHOCTHO-OPUEHTHPOBAHHOMU 3a1aun — 6 6auioB.

MakcumanbHOE KOJIMYECTBO OAJIJIOB 3a TECTUPOBaHUE —36 0aslIoB.

8 IlepeyeHb OCHOBHOI M 10NIOJHUTEIBbHON y4eOHOM JIUTEPATYphl,
HEe00X0IMMONJIA0CBOCH SN CLIMILINHBI

6.1 OcHoBHasi yueOHasi JJuTepaTypa
1. Kykymxkuna, U. N. Komonanas xumus : yuebnoe nocooue / M. . Kykymkuna,

A. 1O. Murpodanos. — KemepoBo : KemepoBckuii rocyaapcTBeHHbI yHuBepeutet, 2010.

— 216 ¢. — URL: https://biblioclub.ru/index.php?page=book&id=232755 (nara

obpamenusi: 19.01.2022— Pexxum goctyna: 1o moanucke. — TeKCT : AIeKTPOHHBIN.

2. Konnonanas xumus : yaeoHoe nmocobue / H. @panuesa, E. Pomanenko,
1O. besruna, E. BonocoBa ; MuHUCTEpCTBO cellbCKOro Xo3siiicTBa Poccuiickoit denepannu,
CTaBOpOIOJIbCKUI FOCYIapCTBEHHBIN arpapHbiil yHuBepcuTeT. — CtaBponons : [IAPATPA®D,
2012. - 52 c. : ui., TabII., cCXeM.
URL: https://biblioclub.ru/index.php?page=book&id=277427 (nata oopamenus: 19.01.2022). —
Pexxum goctymna: mo noanucke. — TEKCT : 3JEKTPOHHBIMN.

8.2 lonosiHuTe/IbHAS yUueOHas JIUTEPaTypa
3. 3umon,A.Jl. Komonanas xumus : Y4aeOHUK a7s ctyd. By3. / A. JI. 3umon ; H.
@. Jlemenko. - M. : AT'AP, 2001. - 320 c. : ui. - TekcT : HEMOCPEACTBEHHBI.


https://biblioclub.ru/index.php?page=book&id=232755
https://biblioclub.ru/index.php?page=book&id=277427
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4, ®pouos, 0. I'. Kypc komnonanoit xumuu. [IoBepXHOCTHBIE ABICHUS U
mucnepcHbiecucTeMsl [ Teket] : yueOHuKsiBy30B / FO.I'. @ponos. - 2-e u3a., nepepad. u 1o01m.-
M. : Xumus,1988. — 464 c.

5. yxun E. 1. Komnouanast xumus : yaeonuk / E. JI. Hykun, A. B. [1epuos, E.
A. AmenuHa ; MOCKOBCKHUH TOCy1apCTBeHHBIM yHUBEepcuTeT uM. M. B. JlomoHoCcOBa. - 4-¢ u3.,
uctp. - M. : Beiciias mkona, 2006. - 444 c. : ui. - (Kinaccuueckuiit yHUBEepCUTETCKUN YIEOHUK).
- Tekcr : HEMOCPEICTBEHHBIN.

6. Bypeix I'.B. Kommonansie cucteMbl ¥ X CBOKCTBA : ydeOHOE mocobue asis
crynentoB HanpasieHui 18.03.01 "Xumudaeckas texnomorus'", 04.03.01 "Xumus" / I'. B. Bypbix
; FOro-3am. roc. yu-T. - Kypck : FO3I'Y, 2019. - 104 c. - 3ara. ¢ Tuty:n. 3kpana. - Tekcr :
3JIEKTPOHHBIMN.

7. 3uma, T. M. KomnmoniHas xumusi: 1TaO0OpaTOpHBIN MPAKTUKYM : yudeOHOe
nocobue / T. M. 3uma ; HoBocuOupcKkuii rocy1apCTBEHHBIM TEXHUYECKUNA YHUBEPCUTET. —
HoBocubupck : HoBocubupckuii rocyiapcTBeHHbIN TeXHUYECKUH yHuBepcutet, 2017. — 71 c. :
ui., Tabn. — URL: https://biblioclub.ru/index.php?page=book&id=575152 (nata obpamicHwus:
19.01.2022). — Pexum goctyma: 1mo nmoanucke. — TeKCT : SIeKTPOHHBIH.

IlepeyeHb MeTOANYECKHUX YKAZAHUI

1. OO6pazoBanue, yCTOWIMBOCTH U CBOMCTBA JUCIIEPCHBIX CUCTEM : METOIMYECKHUE
yKa3aHus K 1a00paTopHbIM paboTaM mo aquciuruimne «KommonaHas XuMus» sl CTYICHTOB
HarnpasieHus 18.04.01 (240100.62) u 04.03.01 (020100.62) u cnermansHocTH 04.05.01
(020201.65) / KO3I'Y ; cocrt. I'. B. Bypsix. - Kypck : FO3I'Y, 2015. - 16 c. - Tekct :
3JIEKTPOHHBIMN.

2. [ToBepXHOCTHOE HATSXKEHUE : METOIMUYECKUE YKa3aHUs K 1a00paTOpHBIM
pabotam o gucruriuHe «KommonmaHas XuMus» 1S CTyaeHTOB HanpasiaeHus 18.04.01
(240100.62) «Xumuueckas texnoaorus», 04.03.01 (020100.62) «Xumusi» U CrieHUATbHOCTH
04.05.01 (020201.65) «dynnamenTtansHas u npukiaagHas xumus» / FO3I'Y ; coct. I'. B. Bypsix.
- Kypck : FO3I'Y, 2015. - 15 c. - TekcT : 31eKTpOHHBIH.

3. MeTtob! onpeiesieHrs KpUTHUECKOW KOHIEHTPAluU MUIIEIII000pa30BaHus :
METOIMYECKHUE YKa3aHUsI K JIA0OpaTOPHBIM paboTam 1o aucuuruinae «KommongHas XuMushy s
CTyAeHTOB HanpasieHus noarotoBku 18.04.01 «Xumuueckas rexnosnorus», 04.03.01 «Xumusy»,
04.05.01 «®ynnamenrtanbhas xumus» / FOro-3am. roc. yu-T ; coct. I'. B. Bypsbix. - Kypcek :
HO3I'Y, 2016. - 13 c. - TeKcCT : 3IeKTPOHHBIN.

4. MeTtoaudeckue yKa3aHus K CAaMOCTOSTEIbHOM paboTe 1Mo AUCIUTIIINHE
«Konnonanast XuMusi» 71 CTYJEHTOB HanpaBiaeHnil noarotoBku 18.03.01 - Xumuyeckas
texHosorus, 04.03.01 - Xumus / FOro-3amn. roc. yH-T ; cocT. I'. B. Bypsix. - Kypck : FO3I'Y,
2017. - 19 c. - TekcT : NEKTPOHHBIM.

5. Konopumerpuueckre METO/IbI aHANIM3a : METOJIMYECKHUE YKAa3aHUS 10 BHIMIOJHEHUIO
MPaKTUYECKUX padoT : 1 CTyAeHTOB HanpaBieHui moarotoBku 18.03.01 Xumuueckas
texHousorus, 04.03.01 Xumus u cneunansaocreid 04.05.01 dynnamenTanbHas U NpUKIAHAS
xumus, 30.05.03 MenunuHackas kudbepueruka] / FOro-3am. roc. yH-T ; coct. A. B. JIbiceHKko. -
Kypcek : FO3I'Y, 2016. - 15 c. : un., Tabmn. - bubmmorp.: ¢. 12. — TekcT : 31eKTPOHHBII.

8.4 /Ipyrue yueOHO-MeTOAUYECKHE MATEPHAJIbI
CrpaBOYHMKM XHMMHKa ¥ XUMHKa-TEXHOJora B Oubimoreke
YHUBEPCHUTETa,  OTPACIECBBICHAYYHO-TEXHHUYECKHE  JKypHaIBl B

6ubnoTeke yHuBepcUTeTa: XUMUYECKask TEXHOJIOTHSI

9 IlepedeHb pecypcoB HH(OPMANUOHHO-TEJIEKOMMYHHUKANUOHHOI ceTH « AHTEepHETY,
HEeO0XO0AUMBIX [IJIS OCBOCHHSI JUCIUIJIMHBI


https://biblioclub.ru/index.php?page=book&id=575152
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1. http://biblioclub.ru —  DnekrpoHHO-OMONIMOTEYHAsT cUCTeMa «YHUBEPCUTETCKAs
O6ubnMoTEKa OHJIANHY.

2. http://www.consultant.ru — O¢unmanshsiii caiit komnanuu «KoncynbranT [Tmroc».
3. WuTepHET TpeHaKkepsl Mo XUMHUH (i-eXam.ru)
4. Hayunas snextponnas 6ubnnorexka eLIBRARY.RU (elibrary.ru)
5 ®denepanpHblil mopran «Poccuiickoe oopazoBanuey: http://www.edu.ru/

6. Xumuaeckue canTel: http:// www.xumuk.ru/,http://www.alximik.ru/,http://anchem.ru/,
http://www.chemistry.ru/,http://www.rusanalytchem.org/,
http://window.edu.ru/resource/664/50664/.

10 MeTtoanuyeckue yKa3aHus I 00y4alOMIMXCsl 110 OCBOEHUIO U CIIUTITIHHBI

OCHOBHBIMHU BU/IaMU ayAUTOPHON PaOOTHI CTYACHTA MPU U3YUECHUH JAUCIUILTUHBI
ABIISAIOTCS JICKLUU JIa0OpaTOpPHBIE U NpakTHUecKue 3aHaTusd. CTyIeHT He UMEeT IIpaBa
IPOMYCKAaTh 3aHATUS 0€3 YBaOXKUTEIBHBIX PUYMH.

Ha nexkuusix mznararorcs U pa3bsCHIIOTCS OCHOBHBIC TIOHATHS TE€MBI, CBS3aHHbBIE C HEH
TEOPETUYECKHE U TMPAKTHYECKUE MPOOJIEMBI, JAIOTCA PEKOMEHIAIMM Il CaMOCTOSTEIbHON
paboThL. B X0/1€ NeK1UK CTYACHT 10J)KEH BHUMATEIBHO CIIYIIATh U KOHCIIEKTUPOBATh MaTepHall.

Nzydenune Haubosee BaKHBIX TEM WIN Pa3JIeNIOB TUCIUILIMHBI 3aBEPIIAIOT
71a0opaTOpHbIE U MPAKTUYECKUE 3aHATHS, KOTOPbIe 00eCIeYnBaIOT: KOHTPOJIb
MOJIFOTOBJIEHHOCTH CTY/IEHTA; 3aKpeIljIeHHe yueOHOro MaTepuana; IpruoopeTeHe onbiTa
YCTHBIX MyOJTUYHBIX BBICTYIUJICHHH, BEEHUS AUCKYCCHH, B TOM YUCIIE apryMEHTAIH U 3alUThI
BBIIBUTAEMBIX TIOJIOKEHUHN U T€3HCOB.

JlaGopaTopHOMY 3aHSTHIO IPEALIECTBYET CaMOCTOSITeIbHAs paboTa CTYJeHTa, CBsI3aHHAS
C OCBOEHHEM MaTepHalia, HOJy4YeHHOTO Ha JIEKIUAX, U MaTepuaoB, U3JI0)KEHHBIX B ydeOHUKaX U
y4eOHBIX TOCOOUSX, a TAKXKe JTUTEepaType, PEeKOMEHJOBAHHOW MPENoJaBaTesIeM.

Baxneiimum ¢akTopoM yCHemrHoro yCBOEHHS MaTepuaja MO JAUCLUUIUIMHE SBISETCS
CHUCTeMaTHYeCcKasl U IeJICHaNpaBiIeHHas caMOCTOATeIbHas paboTa cTyneHToB. OHA BKIIOYAET B
ce0s1 paboTy MO OCBOCHMIO M 3aKPEIUICHHIO TEOPETUYECKOr0 MaTepuana Kypca, BHITOJIHEHUIO
TEKYIIUX 33aJaHUA 10 NPAKTUYECKUM 3aHATHSM, HAlHMCAaHUE OTYETOB B COOTBETCTBUHU C
VHAUBUIYaJIbHBIM 33/1aHUEM.

KagecTBo yuebHOI1 pabOTHI CTYZCHTOB IIPETIOIaBaTENb OLEHUBAET 110 Pe3yabTaTaM TeCTH-
poBaHus, cobOeceloBaHUs, 3aIUTHl OTYETOB IO JAOOPATOPHBIM padoTaM W BO MHOTOM
OTpeneNsieTcss €€ PUTMUYHOCTBIO (A7l 4ero 3Ty padoTy HEoOXOAMMO IUIaHUPOBATh WIIU
NPUICPKHUBATHCS PEKOMEHAYeMbIM TpadukaM) Hu y4yeOHO-METOJMUYECKUM oOecreuyeHreM
JUCIUTUIAHBI.

[IpenogaBatens yxke Ha MEPBBIX 3aHATUAX OOBICHSET CTYACHTaM, Kakue (OpMBI
oOydeHus cleqyeT HCIOJdb30BaTh IPU CaMOCTOSITEIBHOM HM3YyYEHUU JTUCHUILUIUHBIL:
KOHCIIEKTUPOBAaHUE y4eO-HON IUTepaTypbl W JICKIIMU, COCTABJICHHE CJIOBApei MOHATHUA M
TEPMHHOB U T. II. TIpoliecce O0yUYeHus MPEnoJaBaTeNId UCIOIb3YIOT aKTUBHbBIE (hOPMBI PabOTHI
CO CTyAEHTaMM: YTEHHUE JIEKIHH, NMPHUBJICYCHUE CTYJCHTOB K TBOPYECKOMY MpoIlecCy Ha
JEKIHSX, IPOMEKYTOUHBIH KOHTPOJIb ITyTeM OTPaOOTKH CTYyJCHTaMH MPOIYIIEHHBIX JICKIIUH,
y4acTHe B TPYIIOBBIX M WHAWBUIYAIBHBIX KOHCYJIbTalUsAX (coOecenoBaHuu). ITH (HOPMBI
CHOCOOCTBYIOT BBIpAOOTKE y CTYICHTOB yMEHHUS PabOTaTh C YYEOHHMKOM U JIMTEPATypOH.
W3ydenue nmutepaTypbl COCTABIISET 3HAUUTEIBHYIO YaCTh CAMOCTOSITETILHON PabOThI CTYICHTA.
D10 OONBIION TPYA, TPEOYIOMNA YCHIIMKA 1 JKeJIaHusI CTyieHTa. B camom Hadase paboThl Haj
KHUTOH Ba)XHO ONpPEACIUTh IeJIb M HampaBieHHue A3ToW paboTel. [IpounTanHOE CiemyeT
3aKkpenuTh B mamsaTH. OAHMM W3 MPHEMOB 3aKpEIJIeHHE OCBOCHHOTO MaTepHalia SBISeTCs
KOHCIIEKTUpOBaHHE, 0e3 KOTOpOro HEMBICIIMMa cepbe3Has paboTa HaJ JIUTEpaTypoil.


http://biblioclub.ru/
http://www.consultant.ru/
http://www.chemistry.ru/,http:/www.rusanalytchem.org/
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CucremMaTn4eckoe KOHCIEKTHPOBAHHE IOMOTAeT HAYYHUTHCS IPABHIIBHO, KPAaTKO M YETKO
u3JIaraTh CBOMMH CJIIOBAaMH ITPOYHTAHHBINA MaTepHa

CamocrosTenbHyI0 paboTy ClieyeT HaYMHATh C MEPBHIX 3aHATHH. OT 3aHATHS K 3a-
HATHIO HYXKHO PEryJIIpHO IPOYUTHIBATH KOHCIIEKT JIEKLIMM, 3HAKOMUTHCS C COOTBETCTBYIOLUMU
pasacia-mMu y‘-Ie6HI/IKa, YUTATb U KOHCIICKTUPOBATDL JIUTCPATYPY MO Ka)I(,Z[OI>'I TEMC JUCHUIIIIUHBI.
CamocTtosTenpHas paboTa JaeT CTyJeHTaM BO3MOXXHOCTh PABHOMEPHO PaclpeeTUuTh HATPY3KY,
crocoOcTByeT OoJiee TITyOOKOMY U KaueCTBEHHOMY YCBOCHHIO yueOHOro Marepuaia. B ciydae
HEOOXOJMMOCTH CTYJICHTHI OOPAIIAIOTCs 32 KOHCYJIbTAIMEH K TPENOAaBaTeNIo 10 BOIIPOCAM C
ENTBI0 YCBOCHUS U 3aKPETIICHHUS KOMITCTECHITHIA.

OcHOBHas LIeJIb CAaMOCTOSTENIbHON paOOTHI CTYIEHTA IPU U3YYECHUHU TUCIMILIIMHEI - 3aKpe-
NUTh TEOPETHYECKHE 3HAHUS, IOJIyYCHHBIE B MPOILECCEe JICKIMOHHBIX 3aHATHH, a TaKxke
c(hOpMHUPOBATH MPAKTUIECKHIE HABBIKA CAMOCTOSTEIILHOTO aHAIN3a OCOOCHHOCTEH TUCIIUTUTHHEI.

OTueThl MO MPAKTUIESCKUAM 3aHATHIM OQOPMIISIOTCSI B COOTBETCTBUU C TPEOOBAHUSIMU,
U3JI0KCHHBIMU B METOIMYCCKUX YKa3aHUSX.

11 IlepeyeHs HH(POPMALMOHHBIX TEXHOJIOTHI, HCIOJIb3YyeMbIX NPH OCYLIECTBICHUHN
o0pa3oBaTeIbHOIO Ipolecca MO0 JAUCHMILIMHE, BKJIOYas IepedyeHb MPOrpaMMHOIO
ob0ecrieyeHusi 1 MHGOPMAIMOHHBIX CIPABOYHBIX CHCTEM (IIPH HEOOXOAUMOCTH)

Libreoffice onepammonnas cucrema Windows
Antusupyc Kacnepckoro (uwiu ESETNOD)

12 Onucanne MaTepuaibHO-TEXHUYECKOH 0a3bl, HEOOXOAUMOIi /IS OCYIIeCTBJIECHUSI
00pa3oBaTeILHOIO MPoIecca Mo JMCUUILTHHE

VYyeOHass ayauTopusi A NPOBEICHHS 3aHATHH JIEKIIMOHHOTO THMA W J1abopaTOpUu
Kadeapel (QyHIAMEHTATbHOW XHUMHMHM W XUMHYECKOW TEXHOJIOTMH, OCHAICHHBIE Yy4eOHOM
MeOEeIbIO: CTOJIbI, CTYJIbsS U 00Y4arOIINXCsl; CTOMN, CTYJ AJIsl IPeroAaBaress; J0CKa.

JlaGopatopHas nocya (IpoOHpKH, KOJIObI, MUMETKH, OIOPETKH, OIOKCHI U JIp.).

mikad BBITSHKHOM JTaOOpaTOPHBINA, B/CymuiabHbIN 1Kad P-6925 1p.376, MmydenbHas neusb
tuna «PEM»2/87, Becwl anektponnbie BCT 150/5-0, Becsl Topcumonnbie BT-500, rpoxor
naboparopubrii  KI1-109/2, kommuekt cut ans necka KCHU wucnonnenue 4, kpuocraT
(oxJakaroIuii  TepMocTaT) mepememuBaioniee ycrpoiictBo I13-0034, Oans BoasgHas
mectumectHass UT-4300E, OucepHas MeNbHMIIA, MeIIallka MarHUTHAs, MPHUCIIOCOOJICHHE
tutpoBaibHOe TIIP-M  MockBa [I'maBcHaé I1O-617, »snmumrka OIIT  xoud.1kBrT,
Bcnomorarensaoe 060pynoBanue (IITaTUBBI, XOJIOAWIBHUKHA, TEPMOMETPHI | JIp.)

13 OcobeHHocTH peaau3anuM JUCHMIUVIMHBI sl HHBAJIMIOB W JHI C
OrpaHUYEHHBIMH BO3MOKHOCTSIMH 310POBbSI

IIpu oOyueHMM NMIl C OrpaHMYCHHBIMH BO3MOKHOCTSIMHU 3/10pPOBbSl YUMTBHIBAIOTCA HX
UH/IMBUyalIbHBIE TcuXodu3nueckue ocobeHHocTH. OOyuyeHHe WHBAIMIOB OCYIIECTBISIECTCS
TaKXKe B COOTBETCTBUM C WHIUBUAYAJIbHOW NpOrpaMMoil peaOumnuranuu HHBanuiga (Ipu
HaJIUYHH).

Hna nuy ¢ napywenuem ciyxa BO3MOMKHO IPENOCTaBIeHUE y4eOHOM HH(OpManuu B
BU3yaJIbHOU (hopMe (KpaTKUil KOHCHEKT JIEKLMH; TEKCThI 3a/1aHUH, HalleYaTaHHbIC YBETUYEHHBIM
mpUPTOM), Ha ayAUTOPHBIX 3aHATUAX JAOIYCKAETCsl HPUCYTCTBUE ACCHCTEHTa, a TaKXKe
CYpIIOTIEPEBOJUUKOB M TH(IOCYpAONEPEBOAYMKOB. TeKymuid KOHTPOJIb YCHEBAEMOCTHU
OCYILECTBIIICTCSI B IUCBbMEHHOM (opme: 0oOydaroluiics NMUCbMEHHO OTBEYAET Ha BOINPOCHI,
NUCbMEHHO BBINIOJHIET TMpakTHueckue 3amanus. Jlokman (pedepar) Takke MOXKET ObITh
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IPEJICTaBJICH B MMCbMEHHOU (popMe, IpU 3TOM TpeOOBAHUS K COJAEPKAHUIO OCTAIOTCS TEMU XKe, a
TpeOOBaHUS K Ka4eCTBY M3JIOKEHHs MaTeprana (IOHATHOCTh, Ka4eCTBO PeUH, B3aUMOJICHCTBHUE C
aynquTopuell W T. [.) 3aMEHSIOTCS Ha COOTBETCTBYIOUIME TpeOOBaHUS, MpPEIbsABISEMbIE K
NUCbMEHHBIM paboTaM (KauecTBO O(QOPMIICHHSI TEKCTa M CIIMCKA JIUTEpaTypbl, TPAMOTHOCTb,
HaJIMYUe WJUTIOCTPAIMOHHBIX MaTepuaylioB U T.A.). [IpomexxyTouHass aTTectauus A JUI C
HApyLIICHUSMU CIIyXa IMPOBOIUTCS B MHCbMEHHOH (opMme, MPH 3TOM HCHOJIB3YIOTCS OOIIHe
Kputepun oueHuBaHus. [Ipum HeoOxoauMocTu BpeMs MOJITOTOBKU K OTBETY MOXKET ObITh
YBEIUYEHO.

s nuy ¢ napywenuem 3peHus NOTYCKaeTCs ayauaibHOE MpelocTaBlieHne nHpopMaluu,
a TaKXC MHCIIOJIb30BAHHUC Ha aYJAUTOPHBIX 3aHATHAX 3BYKO3allMChIBAOIIUX yCTpOﬁCTB
(muxTodoHOB W T.A.). JlomyckaeTcss NMPUCYTCTBHE HA 3aHATHIX AaCCUCTEHTa (TIOMOIIHHUKA),
OKAa3bIBAIOLIETO0 OO0YUYaAIOUIMMCS HEOOXOAMMYI0O TEXHHYECKYI0 NOMOIIb. TeKymuil KOHTPOJb
YCIIEBaEMOCTH OCYIIECTBIIsIETCS B ycTHOHM popme. [Ipu mpoBeneHnr mpoMeKyTOUHOM aTTeCTalllu
JUISL UL C HApYIICHUEM 3PEHUS TECTUPOBAHUE MOXKET OBITh 3aMEHEHO Ha YCTHOE cobeceoBaHHe
10 BOIIPOCaM.

na nuy ¢ oepanuyeHHbIMU 803MOACHOCMAMU 300P0O8bA, UMEIOWUX HAPYUIEHUS ONOPHO-
0guzamenvbHO20 annapama, Ha ayIUTOPHBIX 3aHATUSAX, a TAaKKe MPHU MPOBEIECHUU TMPOLETYp
TCKYIICTO KOHTPOJIA YCIICBACMOCTHU U HpOMe)KYTOqHOﬁ aTrTeCTallui MOryT 6I>ITB MpeaoCTaBJICHBI
HEOOXOJMMBIE TEXHUYECKHE CpencTBa (MEPCOHANBHBIA KOMITHIOTEp, HOYTOYK WU JApYrou
TaJKET); JOMYCKAETCsl MPUCYTCTBUE ACCHUCTEHTAa (aCCUCTEHTOB), OKA3BIBAIOIIETO 00YYaIOIINMCS
HEOOXOMMYIO TEXHUYECKYIO TIOMOIIb (3aHATH pabodyee MeCTO, MepeABUTAThCS MO ayJIUTOPHH,
[POYNTATh 3aJaHHe, OYOPMUTH OTBET, OOIIATHCS C IMPENoaBaTeIeM).



14 JIuct nonojiHeHU#i U M3MeHEeHU i, BHECEHHBIX B pa004yI0 NporpamMmy
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[LOKYMEHT NoANMCaH NPOCTOi 3NeKTPOHHOM NOANKUCHIO
MHbopmauus o Bragenbue:
OUO: Panonos Metp Anexceesuy AHHOTaIUs pa6oyeil MPOrpaMMbl MO TUCHUIINHE

JonmkHocTb: fekaH EHO
Nlata nognucakus: 11.03.2023 29:33:09 «Koaonnfas xuMus»

YHMKabHbIA NPOrPaMMHbIN KNHOY:

efd3ecdbd183 QB@M@HW7@9@%M?HHMO8C1%6

J_l,u.uDIU M3 ySCHIT _)"1UU1‘1U11 AVICHITIIVHD, «KOHHOI/II[HEUI XUMUS» ABISACTCA q)OpMHpOBa-
HHUC Yy CTYACHTA 0a30BBIX 3HAHUI O TEOPHHU U ITPAKTHUKE ITOBEPXHOCTHBIX SIBJICHUH U AUCIICPCHBIX
CUCTCM, 3aKOHAX U 3aKOHOMCPHOCTAX 9TOH 00JIaCTH U HAaY4YUTHCA UX PALlTMOHAJIBHO HUCII0JIB30-
BaTh HaA IIPAKTHUKE. PaCCMOTpeTB obnacty u C(bepbl CaMOCTOSITEIILHOT'O MCI0Ib30BaHUs 3HAHHUI
KOJJIOMJTHOM XHUMHH, B HACTHOCTHU B obactu IMOJIYYCHH A HOBBIX MAaTCPHUAJIOB.

3anaum u3ydeHus AUCHUILIUHBI:

1. I3yunTh TepMOAMHAMUKY TTOBEPXHOCTHBIX SIBJICHHM, B YaCTHOCTH, ITOBEPXHOCTHOTO
HaATSIOKCHUA U a;[cop6u1/n/1, HOBerHOCTHOFO HaTsOKCHUA U BJIeKTpI/I‘-IeCKOI‘O IIOTCHIIKAJIa HOBer-
HOCTH, CTPOCHHUE JBOMHOTO AJICKTPUUECKOTO CJI0S, are3un, CMaYMBaHUS U PACTCKAHUS YKHJIKO-
CTEH.

2. PaccmoTpeTh TUCNepCHOCTh KaK TEPMOJAMHAMUYECKUH TTapaMeTp, a TAK)KE YHEPTETHKY
JMCTIEPTUPOBAHMS U 00pa30BaHMS HOBBIX (ha3.

3. [To3HAaKOMUTBCS ¢ aACOPOIMOHHBIMKI PABHOBECHIMU, UX MTPUPOJIOH, KOJIMYSCTBEHHBI-
MU XapaKTepI/ICTI/IKaMI/I, a TAK)XXKEC MECTOJaMU U HpI/IeMaMI/I HUCCIICOIOBAHUA.

4. 3y4nTh KHHETHYECKHE U ONITUYECKHE CIIOCOOBI U METO/IbI MCCIIEIOBAHMS IUCIIEPC-
HBIX CUCTEM.

5. [1o3HAaKOMUTBCS CO CTPYKTYPHO-MEXaHHUECKUMU CBOMCTBAMH JUCIIEPCHBIX CUCTEM H
PEOJIOTHYECKUM METOJOM UX UCCIICTOBAHMUS.

6. V3yuuTh arperaTuBHy0 YCTOWYHBOCTD U KOATYJISIIMIO IUCIIEPCHBIX cucTeM. B vacrt-
HOCTH, TepMOHHHaMquCKHe U KHHCTUYCCKUC q)aKTOpBI yCTOfI‘-IPIBOCTH III/ICHepCHI)IX CUCTEM.

Komnerenuuu, popmupyemsbie B pe3y/ibTaTe 0CBOCHHUS THUCUHIJIMHbBI:

VK-1.1 Ananusupyer 3aj1ady, BblJIeNsIs €€ 0a30BbI€ COCTABIIAIOIINE

VYK-1.2 Onpeznensier u panxupyer HHGopMaruo, TpedyeMyro JUIsl peleHHs! T0CTaBIeH-
HOM 3aJ1a4u

VYK-1.3 OcymiectisieT nouck nHGOpMAaLUY AT pellIeH sl TOCTaBIeHHOM 3a1aun 1o pas-
JIMYHBIM THUIIaM 3aIIPOCOB;

OIIK-2.3 Ilpuaep:xuBaercs pU3NKO-XMMUYECKHX OCHOB CIIOCOOOB YIpaBJICHUS CTPYKTY-
pOH, COCTOSTHUEM ITOBEPXHOCTH U CBOMCTBAMM MaTepHaiia

I1K-1.2 [IpoBoauT pa3paboTKy METOJIMK aHAIM3a CTPYKTYPhI U CBOMCTB MaTe€pUaioB Ha
OCHOBE IPUMEHHUMOCTH U JOCTOBEPHOCTH CYILIECTBYIOIINX
Pa3nessl 1ucuMNIMHbBI:
TepmonHaMUKa MOBEPXHOCTHBIX SIBIICHUIN
[ToBepxHOCTHOE HATSHKEHUE U aICOPOLIHSL.
Anresus, CMaYMBaHUE U PACTEKAHUE KHUIKOCTEN. AJIre3ust K KOre3ust
[Tomy4yenne n 0uMCTKA KOJUTOUTHBIX CHCTEM
MoneKyspHO-KMHETUYECKHUE CBOKCTBA 30JIel. BpOyHOBCKOE BHKEHUE U €T0 MOJIEKYIISIPHO-
KUHETUYECKas IPUPOJIa.
Kunetnyeckne CBOMCTBA M METO/IBI KCCIIEA0BAHNS JUCTIEPCHBIX crcTeM. CeMMeHTalust i TMCIIEPCUOH-
HBIM aHAJIN3
ArperatuBHasi yCTOWYMBOCTb U KOATYJISILIUS TUCTIEPCHBIX CUCTEM.



MHWHOBPHAYKH POCCUH

FOro-3amagaeiirocy 1apCTBEHHBIN YHUBEPCUTET

VTBEPXIAIO:
/ HeKaH CCTCCTBECHHO-HaAY4YHOI'O

(Haumenoeanue ¢h-ma, nonHocmoio)

512 AKYJIbTCTA

W I1.A.Psmonos
(nodnuéb, UHUYUANbL, ‘@Mwmn)
204/ .

« »

PABOYAS ITPOTPAMMA JVUCLIATUIAHBI]

Konnowanas XumMus

(HaHMEHOBaHHE BUIA U THIIA IPAKTHKH)

OITOIT BO 18.03.01 XuMuyeckass TEXHOJIOT U

( wughp c Haumenosanuem HANPasReHUR NOO20MOBKY (CReYUAansHOCMu)

HaIIpaBJICHHOCTH ( I'IDOd)I/IHB, cneuuanmauml) XHUMHUKO-TEXHOJIOTHYECKOE

OPpOU3BOACTBO

dopma oOyueHus

(HaumeHoBaHUe HANPABIEHHOCMU (NPOGUIR) UnL cneyuanuzayuu)

3a04YHas (O4HAR, OUHO-3A0UHAR, 3a04HAR)

Kypck — 20 _AZL



PaGouast TiporpaMMa AACHUILIMHEL cocTaBneHa B coorBeTcTBrn ¢ PI'OC BO -
bakasiappuar (CrHeraniuTeT, MarucTpaTypa) 1o HalpaBJIeHHIo MOATOTOBKU(IIO0
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1 Iesb ¥ 32729 AUCHUIUIMHLL. Tlepedenn IUIAHUPYEMBIX Pe3yJbTaTOB 00yYeHus:
0 IMCUMILINHE, COOTHECEHHBIX ¢ IVIAHUPYEMBIMH Pe3yJILTATAMHU 0CBOeHHsi OCHOBHOM
npo¢ecCuOHAIBLHON 06pa3oBaTe/bHOI MPOrpaMMbI

1.1. Ieap aucHuNIMHBI

Lenbio u3ydeHuss AUCHMILIUHBL «KommouaHas XuMus» sBiseTcss (OPMUPOBAHHE Y
CTy/eHTa 0a30BBIX 3HAHHI O TEOPHH M MPAKTUKE TOBEPXHOCTHBIX SIBJIECHUH M JMCIEPCHBIX
CHCTEM, 3aKOHAX M 3aKOHOMEPHOCTAX B OTOH 00JaCTH M HAyuyUThCS MX PALMOHAIILHO
HCIIONB30BaTh HA MPaKTUKe. PaccMoTpeTh 061acTy U cepbl CAMOCTOATENBHOTO HCTIONTb30BAHMS
3HAHUI KOJJIOUIHON XMMUH, B YACTHOCTH B 00J1aCTU HOTYYEHHUs HOBBIX MAaTEpHAJIOB.

1.2. 3apaum gucuMMIMHBI

1. M3y4nTh TEpMOAMHAMUKY NOBEPXHOCTHBIX SIBJICHHUH, B YaCTHOCTH, IIOBEPXHOCTHOIO
HaTSDKEHWsT M afcopOLMM, HOBEPXHOCTHOIO HATSDKEHUS M JJIEKTPUYECKOro IOTEHLuana
IIOBEPXHOCTHU, CTPOCHUE ABOMHOIO AIEKTPUYECKOIO CIIOs, aAre3UH, CMauMBaHUA U PACTCKAHUs
JKUJIKOCTEMN.

2. PaccMOTpeTh IUCIIEPCHOCTh KaK TEPMOAMHAMUYECKUH MTapaMeTp, a TAKKE IHEPIETUKY
JTUCTIEPTHPOBAHUS U 00pa30BaHUs HOBBIX (a3.

3. ITo3HaKOMHTBCS € aICOPOLIMOHHBIMHA PABHOBECUAMU, UX IPUPOJIOH, KOINYECTBEHHBIMHU
XapaKTEpUCTUKAMHU, a TAK)KE METOAAMH U IPUEMAMHU UCCIIEIOBaHUS.

4. 3yuuTh KHHETUYECKUE M ONTUYECKHE CIIOCOOBI M METOJIbI MCCIICOBAHMS JUCTIEPCHBIX
CUCTEM.

5. IIo3HaKOMUTBCA CO CTPYKTYPHO-MEXAHUYECKUMU CBOMCTBAMM JMCIIEPCHBIX CUCTEM U
PEOJIOTUYECKUM METOAOM UX HCCIIEIOBAHUS.

6. M3yunTh arperaTuBHyH YCTOMUMBOCTb U KOAryJILIMIO JUCIEPCHBIX CHCTEM. B
YaCTHOCTH, TEPMOIMHAMHUYECKUE U KHHETUYECKHE (PaKTOPbl YCTOMYMBOCTH JUCIIEPCHBIX CUCTEM.

1.3 IlepeyeHnb MUIaHUPYEMBbIX Pe3y/JIbTATOB 00y4eHHs 10 JMCIHHIIJIMHE, COOTHECEHHBIX
¢ IUIAHUPYeMbIMH  pe3yJbTAaTaMHM  OCBOCHHUS  OCHOBHOH  mnpodeccHOHAIbHOMI
o0pa3oBaTeIbHON NPOTrPaAMMBbI

Tabmuua 1.3 — Pe3ynbraTsl 00y4eHus IO AUCUUIUINHE

Inanupyemvie pezyromamul 0c80€eHUs. Koo Inanupyemvie
OCHOBHOU NPOpecCUOHANbHOU U HauMeHo8aHue pe3yibmamol
00pazos8amenvbHoOU NPOSPaAMMbL UHOUKamopa 00yueHUs no Oucyuniume,
(Komnemenyuu, 3aKpenieHHvie 00CMUINCEHUS COOMHeECeHHble C

30 OUCYUNTIUHOLL) KoMnemeHyuu, UHOUKAMOPAMU
KOO HauMeHosanue 3aKPenieHHO20 00CMUINCEHUS
KOMnemeHyuu KoMnemeHyuu 30 OUCYUNTUHOUL KOMNnemenyutl
VK-1 ... YK-1Cniocobeun YK-1.1 3name: 3a1a4u, BEIICIIAA

OCYILECTBIIATh MOUCK, | AHAIU3UPYET 3a7auy, | UX 0a30BbIE COCTABIISAIOIINE
KPUTUYECKHI aHAIIU3 U | BBIJEISA ee 0a30Bble | YMems: aHAIN3UPOBATH

CUHTE3 HHPOPMAIINH, | COCTABJISIONINE 3a/1a4y, BBIJICISS €
MPUMCHSITh 0a30BbI€ COCTABIISIONINE
CUCTEMHBIN ITOIXO0M Bnaoemow (unu Umemo
JUISL pEeLIEHUS onvim 0esaAmenbHOCmu):
MOCTaBJICHHBIX 3a1a4 MeToaaMu aHaIM3a 3aaady,

BBIIEIISISA UX 0a30BEIE
COCTAaBJIAIOIINE




IInanupyemvie pe3yromamsl 0c60eHUs
OCHOBHOI NPOpecCUOHANbHOU
006pa3o0eamenvHoll NPocPaMMbl
(komnemenyuu, 3aKpenienHvle

30 OUCYUNTIUHOLL)

K00
KOMnemenyuu

HAaumeHoeaHue
KomnemeHyuu

Koo
U HAUMEeHOB8aHUe
UHOUKamopa
docmudiceHus
KOMnemenyuu,
3aKpPenieHHo20
30 OUCYUNTUHOLL

Ilnanupyemvie
pe3yiomamaol
00yyeHuUss no OucCyunIune,
COOMHeceHHbvle ¢
UHOUKAMOPAMU
docmudiceHus
KoMnemeHyutl

VK-1.2 Onpenenser
U paHXHPYeT

3namp: uadopmarmio,
TpeOyeMyto JIJIsl PEIICHHS

nH(pOpMAIIHIO, IIOCTABIICHHOM 3aaun

TpedyeMyro st Ymems: panxupoBath

pereHus uHpopMaInio, TpedyemMyIo

MMOCTABJIEHHOM JUTSI peTieHust

3a/1a4n MOCTaBJICHHOU 3a1a4u
Bnaoemo (unu Umemo
ONbIM 0eAmMEeIbHOCIUL):
Onpenensats U
paHXHPOBATH
nHpopManuo, TpedyemMyro
JUTSL peleHust
IIOCTaBJICHHOH 3a1a4yu

YK-1.3 3Hamb: IOUCK

OcymiecTBiIsSIET TOUCK
nH(pOpMaLUU AJIs
peleHus
MOCTaBJICHHOMN
3aJ1a4M I10
Pa3IUYHBIM TUIIAM
3aIpoOCoOB

nH(pOpMauu SISl peIIeHUs
MMOCTABJICHHOM 3a/1a4M 10
Pa3IMYHBIM TUIIAM
3amnpocoB

Ymems: OcyiiecTBasATH
MOUCK MH(pOPMALIUU /TS
peLIeHHS TTOCTABJICHHOMN
3a/1a4u MO Pa3IMYHbIM
THUIIaM 3aIIPOCOB

Bnaoemo (unu Umemo
OnblMm 0esAmeIbHOCIUL):
Ocy1ecTBIATh MOUCK
nH(pOpMauK SIS peIICHUS
MMOCTABJICHHOM 3aJ1a4M 110
Pa3IMYHBIM TUIIAM
3alpOCOB CAMOCTOSITEIIbHO




IInanupyemvie pe3yromamsl 0c60eHUs Koo lInanupyemvie
OCHOBHOIU NPOGheccUOHaNbHO U HauUMeHoB8aHue pe3yiomamaol
006pa3o0eamenvHoll NPocPaMMbl UHOUKAMOpa 00yyeHuUss no OucCyunIune,
(komnemenyuu, 3aKpenienHvle docmudiceHus COOMHeceHHbvle ¢

30 OUCYUNTIUHOLL) KoMnemeHyuu, UHOUKAMOPAMU
KOO HauMeHOoBaHue 3aKpennIenHo2o docmudiceHus
KOMnemenyuu KoMnemeHyuu 3a OUCYUNIUHOU KOMnemenyuul
OIlK-2 ... OIIK-2 Cnocoben OIIK-2.3 3unams: puznxo-
HCIIOJIb30BaTh [IpunepxxuBaercs XUMHYECKHX OCHOBBI
MaTeMaTUUYECKUE, ($U3NKO-XMMHUYECKUX | CITIOCOOOB YIIPaBICHUS
¢dusndeckue, GU3MKO- | OCHOB CIIOCOOOB CTPYKTYPOM, COCTOSTHUEM
XUMHUYECKHE, yIpaBIeHUS MMOBEPXHOCTU U
XUMHYECKUE METO/IbI CTPYKTYpPOH, CBOMCTBaMHU MaTepuaia
JUTSI pEIICHUS 33129 COCTOSTHUEM Ymems: npunepxxuBatbes
npodecCHOHATbHON MTOBEPXHOCTH U (HDUBUKO-XMMHUYECKUX OCHOB
JESTEIILHOCTH. CBOMCTBAMH Croco00B yIpaBICHUS
MaTepuana CTPYKTYpOi, COCTOSIHUEM
MMOBEPXHOCTU U
CBOMCTBaMHU MaTepuaia
Bnaoemo (unu Umemow
OnblMm 0esAmeIbHOCIUL):
MPUHIIMITIAMA TPUMEHEHUS
(U3UKO-XMMHUYECKUX OCHOB
CIOCO0O0B yIpPaBIICHUS
CTPYKTYPOM, COCTOSTHUEM
MOBEPXHOCTU U
CBOMCTBaMHU Marepuaia
I1K-1 [IK-1 Cnocoben I1K-1.2 ITpoBoaut 3namb: METOIMKY aHAIN3a

OCYIIECTBIISATH COOp U
CUCTEMAaTHU3AIHIO
Hay4YHO-TEXHUYECKOU
uH(pOpMaIUHU s
pa3pabOTKH METOAMK
KOMILJIEKCHOTO
aHaJIM3a CTPYKTYPHI U
CBOMCTB MaTepUasoB

pa3pabOTKy METOJIUK
aHaJM3a CTPYKTYPHI U
CBOIWCTB MaTepUaJioB
Ha OCHOBE
MPUMEHUMOCTH U
JIOCTOBEPHOCTH

CYIIECTBYIOIINX

CTPYKTYpPHI U CBOMCTB
MaTEepUajIoB Ha OCHOBE
MPUMEHUMOCTH U
JIOCTOBEPHOCTH
CYLIECTBYIOIIUX
Ymems: npoBoguTh
pa3pabOTKy METOJIUK
aHaJlu3a CTPYKTYPHI U
CBOWCTB MaTeprajioB HA
OCHOBE MPUMEHUMOCTH U
JIOCTOBEPHOCTH
CYILECTBYIOIINUX
Bnaoemow (unu Umemo
onbvim 0esAmenbHOCmu):
MeTOAaMH pa3padoTKH
METOJIMK aHaIH3a
CTPYKTYpPBI U CBOICTB
MaTEepUajIoB Ha OCHOBE
MPUMEHUMOCTH U
JIOCTOBEPHOCTH

CYIIECTBYIOIINX
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2 VYka3zaHue MecTa [IUCUMIUVIMHBI B CTPYKType OCHOBHOW mNpodeccHoHAIbLHOM
o0pa3oBaTeIbHOM NPOrpaMMbl

Hucuumnuna «KommouaHas XuMmus» BXOAUT B 00s3aTenbHYH dYacTh Omoka |
«/lucummummasl  (MOIyNIN») OCHOBHOM TmpodeccrmoHanbHON 00pa3oBaTeIbHON MPOrpaMMbl —
nporpaMmMbl OakanaBpuara (crnenuanurtera, Mmaructpatypsl) 18.03.01 Xumuueckass TeXHOJIOTHS,
HarpaBjIeHHOCTh (TIpodmib, crnenuanmu3aius) «XUMHUKO-TEXHOJOTHYECKOE IPOU3BOJICTBOY.
JucnuniuHa uzydaercs Ha 3 Kypce.

3 O0beM UCHMIVIMHBI B 3a4YeTHBIX EIMHMIAX C YKa3aHMeM KOJIN4YecTBa
aKaJeMH4eCKHX MJIM ACTPOHOMHYECKHX 4YAacOB, BbIJEJEHHBIX Ha KOHTAKTHYI0 paloTty
o0yyawiuxcsl ¢ npemnogasarejieM (0 BHAAM Y4YeOHBIX 3aHATHI) U HA CAMOCTOSITEJbHYIO
padoTy o0y4arommxcs

OO6m1ast Tpy10eMKOCTh (00BEM) TUCIUIUIMHBI COCTABIIAET 9 3a4ETHBIX €UHUIL (3.€.),
324 akageMUYEeCKUX YacoB.

Tabauua 3 — O0bEM AUCLHUILTAHBI

. Bcero,
Bunbt yueOHO paboOThI HACOR
OO6m1ast TpyA0€MKOCTh TUCITUTUTHHBI 324
KonTakTHas pabora 00y4arommxcs ¢ MpernoaaBaTesieM 1Mo BUaaM 92,15
y4eOHBIX 3aHATHH (BCETO)
B TOM YHCIIE: 27,12
JIEKIIUHU 6
71a00paTOPHBIE 3aHATHUS 10
MIPAKTUYECKHE 3aHATUS 10
CamocrosiTenbHas pabora o0yqarommuxcs (Bcero) 287,88
KoHTposb (ToAroToBKa K 3K3aMeEHY) 9
KoHnTtakTHas paboTa o npomexxyrounoi arrecranuu (Bcero ATTKP) 1,12
B TOM YHCIIE:
3a4eT HE TPeyCMOTPEH
3a4eT ¢ OLICHKON HE IIPEAYCMOTPEHA
KypcoBasi paboTa (IpoeKT) 1,0
9K3aMeH (BKJIFOYAsi KOHCYJIbTAIMIO TIEPeT SK3aMEHOM ) 0,12

4 Conep:xanue TUCHHUIVIMHBI, CTPYKTYPHPOBAHHOE 110 TeMaM (pa3iesiaM) ¢ yKa3aHueM
OTBEJCHHOT0 HA HUX KOJIMYECTBA AKAJeMHYECKUX YACOB 1 BI/I0B Y4eOHbIX 3aHATHIA
4.1 Conepxkanue TUCHUNINHbBI

Ta6muma 4.1.1 — Conepxanue AUCIUIUIMHBI, CTPYKTYPUPOBAHHOE 10 TeMaM (paszaeiiam)



Paznen (Tema)

Conepxanue
JUCIUIUTAHBI
2 3
Jae— OOmme MPEICTAB/ICHH O JMCIEPCHBIX CHCTEMAX, HOBEPXHOCTHBIX AB/CHHSX,
Kosuonas JcTiepcHoi (pase n JWCTIEPCHOHHOM Cpeie. Kraccugukaryst 1uCnepcHbIX CHCTEM.
XHMHS - HayKa O HpI/IBHaE(I/I 00BeKTOB KoJuTonaHOM Xxumun. Kiiaccudukaiiyst HoBepXHOCTHBIX
TIOBEPXHOCTHEIX siBieHri. OCHOBHBIE TIOBEPXHOCTHBIE SIBJICHHS: aICOPOIIHS, a/Ire3us U CMaYHBaHUE,
IBICHISX 1 KaITWIAPHOCTD, YMEKTPHHECKHE SBJICHNA, BOSHUKHOBEHNUE HOBBIX ¢as,
JHCTICPCHBIX YCTOHYMBOCTb  KOATyJLLIHsA JUCTIEPCHBIX CHCTEM, CTPYKTYpOOOpa3oBaHue U T.1. U
CHCTOMAX. UX POJIb B XO3SIMCTBEHHOM IESTETHHOCTU YENOBEKa, MPUPO/E, OMOTIOrMUECKUX
Tpolieccax.
OOmwe TepMOAMHAMUYECKHE MTapaMeTPhI IIOBEPXHOCTHOTO cliost. CBOWCTBa
MOBEPXHOCTH JKUJIKMX U TBEpAbIX Tel. [loBepXHOCTHAS SHEPTHs B 00IIEM
YpaBHEHUH TIEPBOT'0 ¥ BTOPOTO Hauasl TEpPMOAMHAMUKY. | eomeTpruieckre
TepMoauHamuka | mapaMeTphl IIOBEPXHOCTH: TOJIIMHA CIIOS, YCTbHAS IOBEPXHOCTh, KPHBU3HA
MOBEPXHOCTHBIX | TIOBEPXHOCTH, TUCHEPCHOCTh. [ [oOBEpXHOCTHOE HATSHKEHUE KaK Mepa SHEPTUH
SIBJICHUIA I'u66ca mexdazHoit moBepxHOCTH. [I0BEpXHOCTHOE HATSHKEHUE U TIPHPOJIA
TBEPBIX U KUJIKUX Tell. YpaBHeHue [ mo0ca-I" enpMronbiia st BHyTpeHHEH
(TIOITHO¥A) SHEPTUH TIOBEPXHOCTHOTO cJ10s1. Ternora 00pa3oBaHus SAUHHIIBI
TTOBEPXHOCTH.
OnpedeneHue adcopbuuu. Bernu4duHel nosiHolt u3bbimo4YHouU
(aubbcoeoti) adcopbyuu. 13omepma, usoriuka, usobapa, usocmepa
adcopbuuu u dughghepeHyuarbHOe COOMHOWEHUE MEXOY HUMU.
[ToBepxHOCTHOE "
HATSKEHIE 1 30mepmbl adcopbuyuu ux 8ud. PyHoameHmMaribHoe adcopbuyuoHHoe
acopbms ypasHeHue [ubbca (cesi3b MoBEPXHOCMHO20 HAMSXKEHUSI C
XumMudYeckum rnomeHyuarom). [losepxHOCMHas aKmueHOCMb seuecms
u ee xapakmepucmuka. [ lo8epxHOCMHO-aKmueHbIe U rMo8epXHOCMHO-
UHaKmMueHbIe seulecmsa.
Anres3us, cMauMBaHUE U pacTeKaHHe >KUIKocTer. Anre3ust 1 kore3ust. [Ipuposa cun
py aare3uu. Y paBHenue J{rorpe it paboThl aAre3ru. YToJI CMauuBaeMOCTH
AncopOrust o
HIOBEPXHOCTHO- (kpaeBoii yroi) v 3aKOH IOHE‘a. VYpasuenue Jronpe-FOnra. .HI/I?(bI/IJILHOCTb u
AKTHBHLLX T10(hOOHOCTH TIOBEPXHOCTEH. Y CITOBUS pacTekaHus skuakocterd. Koadduiment
semects (TTAB). pacrekanust. ekt MapaHroHu U CKOPOCTh pacTeKaHUs. MexaHn3M pacTeKaHUsI
Ha JKUJIKOCTSIX U TBEP/IbIX Telax. 3HaueHHUe SIBJICHUH a/ire3uy 1 CMaYKBaHus B
TEXHHKE U XUMUUYECKOH TexHoJoruu. I uapodobusie marepuainsl. diaorarus.
N3osnekTpuueckas 1 N30MOHHASE TOUKU. COOTHOIIEHUE MEKTY AIEKTPUUECKUM
MIOTEHIMAJIOM U TOBEPXHOCTHBIM HaTsDKeHHEeM (ypaBHeHuUe JIummmana).
DJEeKTpUYECKUI TTOTSHITAT M THOOCOBCKas aicopOIsi HOHOB. Y PaBHEHHUE
ANEKTPOKAWILIAPHON KpuBOil. [loTeHnman Touku HyneBoro 3apsna. CtpoeHne
Mexanmzm N
TBOIHOTO 31ekTpudeckoro cios (JI2C). O6mas xapaktepuctuka ctpoerus J[9C.
00pazoBaHus
SICKTPHUCCKOTO Crpoenue JIOC no I'enbmrosneity. ¥Yparaenue I'yn-Henmena. Tomuuna J19C u
IS BJIMSTHHE HA HEE Pa3JIMUHBIX (haKTOPOB. DIIEKTPOKUHETHUECKHUE sIBIICHNS. YeThIpe

BU/IA AIEKTPOKUHETUUECKUX SIBJICHUM. DNIEKTPOKMHETUYECKHUIA TOTEHIIA U
BJIMSTHHC HA HETO Pa3NIMUHbIX (PakToOpoB. YpaBHeHue | enmpMrosnbIia -
CMOITyXOBCKOTO JJISI 2JIEKTPOOCMOca | aekTpodopesa.. [IpumeHenre
AJIEKTPOKMHETUYECKUX SIBJICHUH HA ITPAKTUKE.
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CamonpomsBonpHOE MUIIEII000pazoBanme B pactBopax IIAB. Crpoenne u ¢popma
MMIIEIUT TIPY PA3HBIX KOHIIEHTPAIWSIX U cpefax. Kpurideckas KOHIEHTpaIws

Ilonyyenvie n muresiooopazoBanust (KKM) u merozs! ee onpenenenus. OCHOBHbIE (haKTOPHI,
OYMCTKA prwstrone Ha KKM. ConmroOmmm3anius 1 ee IpUMEHEHHE B TEXHOJIOTHYECKUX
KOJUTOUTHBIX nporieccax. ['unpopunsao-mumnodusaeii 6anaxc (I'JIB). Duepretrka

CHCTEM. JMCTICPTUPOBAHUS U 00pa30BaHMsI HOBBIX (ha3. OCHOBHBIE CITOCOOBI MOTYUSHHUS

JMCIEPCHBIX CUCTEM. MeTO Il CTA0WIM3AIMH IUCTIEPCHBIX CHCTEM C Pa3IYHBIM
arperaTHbIM COCTOSTHUEM (a3.

Kunernueckre A3p0305TH, TIOPOILIKH, CYCTICH3UH, JIHO30JI1, SMYJBCHH, TICHBI U UX KJIACCU(UKALTHS
CBOJCTBa U IO TUCTIEPCHOCTH, KOHIIEHTpay. 3akoH CTOKca MY CETMMEHTALIH B

METOBI HEHTPOOEKHOM 11o51e. OCHOBBI CETMMEHTAIIMOHHOTO aHaN3a. CeIMMEHTAIMOHHBIN
HCCIICTOBAHMS aHAITM3 TIOJTMMCIEPCHBIX crcteM. KpuBast cemumenTarmn. Kpusble pacnipeneneHus
JIMCTIEPCHBIX YacTHIl 10 pamrycam. OnpeeneHre yaenbpHoi moBepxHocTH. CriocoOb! pacuera
CHCTEM. CPEITHMX Pa3MEPOB YACTHII 1 TOJTMIUCTIEPCHOCTD. DKCIEPUMEHTATHHBIC METOBI 1

CenumeHTalMsi U | IPUEMBI B CEIMMEHTALMOHHOM aHAIM3e. Y JalleHre a3po30eHt (MbUieH, TyMaHOB) -
JCTIEPCUOHHBINA | OYHMCTKA ra30B, OCAXKICHUE CYCIIEH3UI U T.]I.
aHAITI3.

OO61re BOMpOChl YCTOMYMBOCTH TUCIIEPCHBIX CUCTEM. TepMoaInHaMUIecKue
U KUHEeTH4YecKHe (PakTOpbl yCTOWYMBOCTH JTUCTIEPCHBIX cucTeM. KuHernka
KOaryJysiuu J1uoQpoOHbIX cucteM. KnHeTnka Koaryssiiuu 1no
ArperatuBHas | CMmoiryxoBckoMy. () (PEeKTUBHOCTD COyIapeHU MEeXAY YaCTHLIAMHU U
YCTOWYMBOCTD U | MIOTEHIIMATILHBIN Oapbep. Bpems momoBuHHON Koaryssud.. beictpas u

KOaryJsius MeJIEHHas Koaryssauuu. @akTopsl, BIUSIOLME HA arperaTHBHYIO
JUCTIEPCHBIX YCTOMYMBOCTH. OCHOBBI TEOPUHU YCTOMYMBOCTH U Koarynanuu [JJIPO
CUCTEM (depsruna, Jlannay, ®@epsesi, OBepOeka). [loTeHnmansHelii 6apbep u ero

3aBHCHUMOCTH OT TOJIIMHBI 1udPy3Horo cinos. [lopor koarynsuuu.
3aBUCUMOCTB IIOpOTa KOAryJisiLiuy OT 3apsa MOHA 3JIEKTPOJIUTOB B
coorBercTBUU ¢ Teopue [JJIDO. [Mpapuno lynbue-I"apan.

Peonorust kak MeTo/1 UCCIeIOBaHUS CTPYKTYPBI IUCTIEPCHBIX CUCTEM.
CrpykTypooOpa3oBaHre KaK YaCTHBINA cTydai Koaryssimu. OCHOBHBIE

CrpykTypHO- o

MEXAHIECKIE PEOJIOrUYECKHE CBOMCTBA (YIIPYTOCTb, INIACTUYHOCTD, BA3KOCTh M IIPOYHOCTH) U
CBOHCTEA I aKCHOMBI PEOJIOTHN ¥ COOTBETCTBYIOIIHE IM MOJIEIH HACATM3UPOBAHHbIX

N —— Mmarepuaios. Hanpsbkenue n ;[eq)oplvwaum. Kraccugukaryst 1ucepcHbIX CHCTEM
MeTo IO CTPYKTYPHO-MEXAaHIMYECKIM CBOHCTBaM. Teopust CTpyKTypoOOpa3OBaHHS

B — ((bn:jmco-xmvmqecxaﬂ MexaHHKa)v— OCHOBA MOJTYYEHHS MAaTEPUAIIOB C 3alaHHBIMH
JHCTICPCHBIX cBoiicTBamu. Peosnormueckiie CBONCTBA KUIKOOOPA3HbIX U TBepn0(36p33HHx
CHCTEM. CHCTEeM. DJIEMEHTBI YIPaBJICHHUSI CTPYKTYPHO-MEXaHUUECKHMH CBOHCTBAMHU

MarepuaioB. DaKTopkL, ONPEIEISIONIME MPOYHOCTh CTPYKTYP M MEXaHU3M
CTPYKTYpooOpasoBaHusi. MeTo bl 3y4eHHUs CTPYKTYP AUCHEPCHBIX CHCTEM.

Tabnuua 4.1.2 — Copeprkanue TUCHHUIUIMHBI M €0 METOANYECKOe o0ecriedeHre

Ne Pazpnen (Tema) Bunel nesrenbHOCTH Y4eOHo- Dopmbl Kowmmnere
/11 TUCIUIUINHEBI Jlek., No Ne METOIH- TEKYILETO H
qac 1ab. p. 4ecKue KOHTPOJIS 101201
MaTepuaibl | YCIEeBaeMoC
T (TI0
HeAeNIsIM
ceMecTpa)
1 2 3 4 5 6 7 8
1 Bsenenue. 1 V-1, VK-1
Komtonmaas xumus - V-2, OIIK-2




HayKa O MVY-1 [K-1
MOBEPXHOCTHBIX

SIBJICHUSIX U

JIMCTIEPCHBIX

CHCTEeMax.

2 [ToBepxHOCTHOE 2 3 V-1, 3J1,C YK-1
HaTsDKEHHE U V-2, OIIK-2
asIcopOIsL. MVY-2 [1K-1

3 Anres3us, cMauMBaHue | 2 4 V-1, C VK-1

Y pacTeKaHue V-2, OIIK-2
KUJIKOCTEN. ANlre3us U V-3, IK-1
KOTe3usl. V-4

4 [Tomydenne u ouncrka | 1 6 V-1, C YK-1

KOJUTOM/THBIX CUCTEM. V-2, OIIK-2
V-5, [1K-1
MY-1

3J1 — 3amuTa nadoparopHoii pabotsl; KO — koHTponbHBI ompoc; C-cobecemoBanme
4.2 JIaGopaTtopHble padoThI M (MJIN)IPAKTHYECKHE 3AHATHS
4.2.1- JlabopaTopHbIe padoThI
Ta6muma 4.2.1- JJaGopatopHbie pabOThI

HanmenoBanue nabopatopHoit paboThl O06nbem, yac
2 3
1
N3mepeHne noBEpXHOCTHOIO HATSKEHUS HA TPAHULIE BYX 4
1 JKUIKOCTEN.
UccnenoBanue aacopOiuu Ha rpaHulie pasaena ¢gas Boja- 2
BO3yX
[TosryueHne KOJIJIOUTHBIX CUCTEM Pa3IMUYHBIMH METO/IaMU 4
UTOTO 10
Tabmuua 4.2.2 — [IpakTrueckue padboThl
Ne 00BeM,
HaumeHnoBaHMe MpakTUYECKOTO 3aHATUS
n/m ac.
[loHsiTHE qUCTIEPCHOCTH KOJUTOMIHBIX CUCTEM. PacyeT OCHOBHBIX
1 XapaKTEPUCTHK P
2 |MonomorekyisipHas abcopOuusi. Ypasaenue JIeHrmiopa 2
3 [[TonmumonexynsipHas aacopbuus. YpasHernue bOT 2
4 PraextpoocMoc,ekTpodopes. PacueT oCHOBHBIX TOKasarenel mpomeccoB | 2
5 |Anreswus, kore3us. YpapHeHue FOnra 2
Htoro 10
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4.3 CamocrositesibHas padora cryaeHToB (CPC)

Ta6mmma 4.3- CamocrosTensHas padoTa CTy/ICHTOB

Ne

HaumenoBanwue paznena (TeMbl) TUCITUTUTHHBI

Cpox
BBITTOJTHEHUS

Bpewms,
3aTpaurBaeM
oe Ha
BBITIOJTHCHHE
CPC, gac

2

3

4

OCHOBHBIE 3Tanbl Pa3BUTHS  KOJUIOMTHOM XHUMHH.
['maBHBIC HOBBIC HAINPABJICHHUA U OOBEKTHI, N3y4aeMbIe
HayKoU. B3auMOCBsI3b KOJUIOWIHONW XUMHHU C JIPYyTHMMHU
XUMUYECKHMH TUCITUTIMHAMY, ¢ (PU3UKON, OHOJTOTHEH,
TeOJIOTHei, MEIULIMHOM.

1-2 Henenu

30

CBs13b CBOOOTHOM TTOBEPXHOCTHOM SHEPTHH C TETUIOTOM
cyormmarmu  (mpaBwio  Credana),  Momynem
YIIPYTOCTH, WACAIBbHOW IPOYHOCTBIO W JAPYTUMH
CBOMCTBaMU BelecTsa. [10BepXHOCTh paszena Mexay
JByMsl  KOHAEHCHpOBaHHbIMM  (a3amu. IlpaBuio
AHTOHOBA; YCJIOBHSI €TO IPUMEHEHHSI.

3-4 genenun

32

Ob6nactu npumenerus [TAB. BricokoMomnekymnsipHbie
[TAB (mpumepsl, OTIMYMsS OT HU3KOMOJIEKYJSPHBIX
I[TAB). IIpobnema  Ouopazmaraesmoctu  IIAB.
Knaccudukamms [TAB mo mexaHusmy ux AeHCTBUS
(cMaumBarenu,  JUCIIEPraTopbl,  CTAOMIM3ATOPHI,
MOTOIIIHE BEIIECTRA).

5-6 Henenn

37

VYrpaBieHue cMauMBaHUEM B IpoLeccax (IOTaLMu.
Bmusiaue ancopOrmonnsix crnoeB [TAB Ha cmazouHoe
JICMCTBHE Y HA TPAHUYHOE TPEHUE.

7-8 Henenun

32

KanwuiipHoe TedyeHHMe B MOPHCTHIX — Cpenax.
[IpakTHueckre NpUIIOKEHUS (BBHITECHEHHE HE(PTH,
TEYEHUE B HEBECOMOCTH U JIp.).

9-10 genenn

32

ONeKTPOKMHETHYECKHE  SIBJICHUS:  3JIEKTPOodopes,
ANIEKTPOOCMOC, TMOTEHIHMATIbI TEYEHUs] M OCEJaHus;
MOTEHLMANl;  TPaHWLA  CKOJbXKEHHsS.  MeTojbl
OIpe/IeNIeHNs ANEKTPOKUHETHUECKOTO MOTEHIIHANIA.

11-12 Henenun

30

ONeKTpoKamwuIsipHbie  siBjeHus. [loHsTtne 00

SJICKTPOMMOBCPXHOCTHBIX ABJICHUAX

13-14uenenn

32

[Iposienerne >¢ddexra Pebunaepa B mpUpOaHBIX |
TEXHOJIOTMYECKUX Tpolieccax (IpUMeEpb).
[loBblieHHE  MPOYHOCTM TP PACTBOPEHHUH
MOBEPXHOCTHOTO ¢110s1 KpuctaiuioB (3 ekt Modde).

15-16 Henenn

30.88

Pons IIAB B mponeccax mnoiaydeHHs AUCHEPCHBIX
cucreM. IIponeccel aucneprupoBaHust B NPUPOAE U
TEXHUKE.

17-18 Henenun

32

HUTOro

287,88

5 IlepeueHb y4eOHO-METOAMYECKOr0 olecriedeHus
00y4JaoIMXCs MO AUCHUIIHHE

IJISI CAMOCTOSITE/IbHOI PadoThl
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CrTyneHTbl MOTYT TpPH CaMOCTOSITEIbBHOM HW3YYEHHHM OTIENbHBIX TEM M BOIPOCOB
JTUCITUIIIMH TIOJIb30BAaThCs YY€OHO-HATNIAHBIMA TOCOOUSMHU, Y4eOHBIM OOOpPYIOBaHHEM H
METOJAMYECKUMHU pa3paboTkamMu Kadeapbl B pabodee Bpems, ycraHoBiaeHHoe [IpaBumamu
BHYTPEHHET'0 pacropsiika paOOTHUKOB.

Y4eOHO-METOANYECKOE OOECIIEUCHHE JIJIi CAaMOCTOSITEIbHONW PaboThl 00ydYaromuxcs 1o
JTAHHOM TUCHIMIUIMHE OPTaHU3yeTCs:

OubIUOMEKOU YHUBEepCUMema.

e OubmmoreyHblii (GOHA  YKOMIUIEKTOBaH Y4eOHOW, METOIMYECKOW, Hay4HOH,
NIEPUOANYECKOM, CIIPABOYHON U XYN0KECTBEHHOM JIMTEPATypor B cOOTBETCTBUU C YII M naHHOU
PIIJL;

® uMeeTcs JOCTYH K OCHOBHBIM HH(OPMALMOHHBIM 00pa30BaTEIbHBIM pecypcam,
nH(popManmoHHOW 0a3e MaHHBIX, B TOM uucie Oubauorpadudeckoil, BOSMOKHOCTh BBIXOJIa B
HuTtepner.

Kagheopoii.

e qmyreM o0ecreueHHsl JOCTYMHOCTH BCEro HEOOXOAWMOTro y4eOHO-METOAMYECKOTO M
CIPaBOYHOIO MaTepHaa;

® IIyTeM IpPEIOCTaBIICHUS CBEACHUN O HAIUYUHU Y4eOHO-METOJIUYECKON JHUTEpaTyphl,
COBPEMEHHBIX TPOrPaMMHBIX CPEJICTB.

®  myTeM pa3pabOTKH:

— METOJMYECKUX PEKOMEHJAIMil, TOCcOOuil M0 OpraHu3alui CaMOCTOATENBbHON PaboThI
CTYJCHTOB;

— TeM pedeparos;

— BOIIPOCOB K 3a4eTy;

—METOIMYECKUX YKa3aHUH K BHITIOJHEHHIO JJAO0PATOPHBIX PadoT U T.JI.

munozpaghueli yHugepcumema.

— TIOMOIIb aBTOpPaM B TMOATOTOBKE W M3JAaHUM HAYYHOH, Y4eOHOW M METOAMYECKOU
JUTEPaTypPhl;

—YIOBJIETBOPEHHUE MOTPEOHOCTH B THPAKUPOBAHMH HAYYHOH, YIEOHOH M METOAMYECKOU
JUTEPaATYPHI.

6 OOpa3oBaTesibHbIe TEXHOJOTHH. TeXHOJOTHM HCMOJIb30BAHUS BOCIHHUTATEIbHOTO
MOTEHIUAJA TUCIHUIIINHBI

Peanu3zanus KOMIETEHTHOCTHOTO NOAXO0A IPENYCMATPUBAET IIIUPOKOE HCIIOJIB30BAHUE B
00pa3oBaTeIbHOM TMpOIecCe AKTHBHBIX M HMHTEPAKTUBHBIX (OPM MPOBEACHUS 3aHATHHA B
COYETaHUH C BHEAYAUTOPHOW paboToOW C wLenblo (HOPMUPOBAHMS  YHHUBEPCAIbHBIX,
oOmenpodeccuoHaNbHBIX M MPO(EeCCHOHAIBHBIX KOMIIETeHIMH oOy4atomuxcs. B pamkax
JUCLUIUIMHBI IPETYCMOTPEHBI BCTPEYH € dKCIEpTaMu U cnenuanucramu Komurera no tpyny u
3aHATOCTH HaceneHus: Kypckoii o0mact.

Tabmuma 6.1 — MuTepakTuBHBIE 00pa30BaTENIbHBIE TEXHOJIOTHH, HCIIONB3YyeMbIC TPH
IIPOBEICHUH ayJUTOPHBIX 3aHATUN

Hcnionb3yembie O0newm,
No | Hanmenosanue pasjiena (JIeKIU Y, TPAKTUYECKOTO | HHTEPAKTUBHBIC Jac.
~ | um 1abopaTOPHOTO 3aAHSITHS) oOpasoBartenbHbIC
TEXHOJIOTUHU
1 | MHoroo0pa3ue KOJJIOUIHBIX CHCTEM B IIPHPO/IC Jleknus-npe3enTamms 2
3 JlabopaTopnasi pabota 4
ViccnemoBaHne ancopOUUM W3 pacTBOPOB Ha | 1o 6 HCCIIENIOBAHMIO
TBEPIOM ANCOPGEHTE copOMu  pa3TUNIHBIMH
o npupoe
ancopOeHTaMHU
Uroro: §
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[IpakTuueckass MOATOTOBKa  OOyYarOIIMXCS MpPU  peaju3aludd  JTUCHUIUIMHBI
OCYIIECTBIISICTCS IMyTeM TPOBEACHUS MPAKTHUCCKUX / TaOOpPaTOPHBIX 3aHIATUH  (VKa3amb
HYJ#CHOe), TIPEyCMaTPUBAIOLINX y4acTHe 00Yy4aroIIUXCsl B BBHITOJHEHUHN OTAEIbHBIX 3JIEMEHTOB
paboT, cBsA3aHHBIX C Oyaymei mnpodeccuoHANBHON MAeATEeIhbHOCTRI0O W HANpPaBICHHBIX Ha
dbopMupoBaHUe, 3aKperuieHue, pa3BUTHUE TMPAKTUYECKUX HABBIKOB W KOMIIETEHUUH 110
HanpaBJlIeHHOCTH (Tmpoduiro, crenuanu3anii) MporpaMmbl OakanaBpuaTta (CHEIHATUTETa).
[TpakTrueckas MOArOTOBKA BKIIOYAET B ce0sl OTIENbHbBIC 3aHATHS JIEKLIMOHHOTO THIA, KOTOPhIE
MPOBOJATCS B MPOQPHIBLHBIX OPTaHU3AIUAX U MPEAYCMATPUBAIOT Tiepeaauy yueOHoi nadpopmanun
oOyJarormmcs, He0OXOUMOM ISl TIOCJICYIOIIETO BBITIOJHEHUsI pa0doT, CBS3aHHBIX C Oyaymien
po(heCCHOHATBHON IeSATEIbHOCTHIO.

Copep:xanue AUCUMILTUHBI 001a/aeT 3HAUUTEIbHBIM BOCIUTATENbHBIM MOTEHIHAIIOM,
MOCKOJIbKY B HEM aKKyMYJIUPOBAaH MCTOPUUYECKUN U COBPEMEHHBINH COIMOKYIBTYPHBIA U (WJIH)
HAyYHBIA OMNBIT YEJIOBEYECTBA (VKA3amMb MOJILKO MO, 4MO peailbHO COOMEemcmeyem OaHHOU
oucyuniune). Peanusanusi BOCHUTATENFHOTO TMMOTCHIMANA IUCIUIUIMHBI OCYIIECTBISICTCS B
pamMKax eauHOro o0Opa3oBaTeIbHOTO M BOCIMTATEIBHOIO IIpOIlecca U CIIOCOOCTBYET
HENPEPHIBHOMY PA3BUTHIO JIMYHOCTU KAXKIOTO 0Oydaromerocs. JMCIUIIIMHA BHOCUT 3HAYNMBIN
BKJIaJ B (hopMupoBaHue oOmie u (1in) mpoecCHOHAIBHON KYIbTYPhl 00YJaIOmuXcsl (YKazamo
MONILKO MO, YMO peaibHo coomeemcmeyem Oannou oucyuniune). ComepkaHue TUCIUILTAHBI
CIOCOOCTBYET JYXOBHO-HPAaBCTBEHHOMY, TPaXXJIaHCKOMY, MaTPUOTHYECKOMY, IPAaBOBOMY,
YKOHOMHUYECKOMY, TPOGECCHOHATBHO-TPYAOBOMY, KYJIbTYPHO-TBOPUYECKOMY, (UZHUECKOMY,
9KOJIOTMYECKOMY BOCIIUTAHUIO 00YUAIOIINXCS (U3 nepeducieHHo20 cliedyem YKa3ams moibKo mo,
Ymo peanbHO COOMEemcmayenm OaHHOU OUCYUNTUHE).

Peanu3anus BocnuTaTenbHOr0 MOTEHIIMATA JUCHUIUIMHBI TOAPa3yMEBaeT:

— IeJICHANpaBICHHBIA OTOOP MperoaaBaTe’eM U BKIIOUEHUE B JIGKIIMOHHBIA MaTepua,
MaTepuai JUisi TPaKTUIECKUX U (WJIH) JTA0OPATOPHBIX 3aHSATUI COACPKAHMS, JEMOHCTPUPYIOIIETO
oOyuaromuMcst 00pa3iibl HACTOSIIIETO HAyYHOTO MOABMKHUYECTBA co3qaTeliel v peIcTaBuTeNen
JAHHOW OTpaciivi HayKu (MPOW3BOJCTBA, SKOHOMUKHU, KyJIbTYPHI), BBICOKOTO MpodeccrnoHanm3ma
yueHbIX (TpeAcTaBUTENEH MPOU3BOACTBA, JAesTeNell KyJIbTyphl), MX OTBETCTBEHHOCTH 3a
pe3yNbTaThl U TOCIEACTBUS ACSITEILHOCTH JUISl MPUPOABI, YeJIOBEKa M OOIIECTBAa; MPUMEPHI
MOJJIMHHON HPAaBCTBEHHOCTH JIFOJIEH, MPUYACTHBIX K Pa3BUTHIO HAYKH, KYJIbTYPbl, 5KOHOMUKH U
MPOU3BOJCTBA, a TaKXKe TMPUMEPHI  BBICOKOM  TyXOBHOW KYJIBTYpPHI, MaTPHOTHU3MA,
IPaXXAaHCTBEHHOCTH, TyMaHU3Ma, TBOPYECKOTO MBIIUICHUS (U3 NepeyucieHHo20 credyem
YKA3ams mMoabKo Mo, 4mo peaibHO COOMEemcmayem OaHHOU OUCYUNIUHE);

— MPUMEHEHHE TEXHOJIOTH, GOpM U METOAOB MpPENOAaBaHus IUCHUIUIMHBI, HMEIOIIUX
BBICOKMW BOCIHTATENbHBIN 3(h(EKT 3a cueT co3JaHus YCJIOBHM IS B3aUMOICHCTBUSA
00yJaromuxcs ¢ mpernoaBaTeieM, IpyruMi 00yJatoMMICs, TPeACTaBUTENsIMI paboToaarenen
(komaHgHas paboTa, MPOCKTHOE OOy4YeHHWE, ACIIOBBIE WIPHI, Pa300p KOHKPETHBIX CHUTYaIlWi,
pelieHne KelcoB, MacTep-KIacchl, KPYIJIble CTONbI, JUCIIYTHI U JIP.) (U3 NepeuucieHHo20 ciedyem
VKa3ams moabKo mo, 4mo pearbHO COOmeemcmayen OaHHOU OUCYUNIUHe),

— JUYHBIA TpuUMep TMpernojaBaTelisa, JAEMOHCTpaldi0o UM B 00pa3oBaTeIbHOM
JEATETLHOCTH ¥ OOIIEHNH ¢ 00YyJaIOMMMHUCS 332 paMKaMH 00pa30BaTeILHOTO MPOIIecca BHICOKOM
o0mielt ¥ npoecCHOHAIBHON KYJIBTYPHI.

Peanuzanusi BOCHMTATENHHOIO MOTEHIMANA JAUCHUIUIMHBI Ha Y4YEeOHBIX 3aHATHUAX
HampaBjieHAa Ha TOJJEpXKaHWE B YHHMBEPCHUTETE €IMHON pa3BUBAlOIIel 00pa3oBaTelbHON U
BOCIHUTATEIbHOW cpefpl. Peanusanusi BOCHHUTATEIbHOTO MOTEHLHWANa AUCHMILUIUHBI B XOJE
CaMOCTOSITENIbHOM paboThl 00yYaIOLIUXCsI CIIOCOOCTBYET PAa3BUTHIO B HUX LIEJICYCTPEMIIEHHOCTH,
WHUIIMATUBHOCTH, KPEATUBHOCTH, OTBETCTBEHHOCTH 3a PE3yJIbTaThl CBOEH PabOTHI — KAadecTB,
HEOOXOIUMBIX JJISl YCIIENTHON COLMaIN3aluu U Mpo(eccnoHaIbHOTO CTAHOBJICHHUSL.
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7 MOHA OUEHOYHBLIX CPEeACTB /JIA NPOBedeHHs] MPOMEKYTOUYHOH aTTecTaluu

oﬁy'{ammnxca Mo AUCHMIIJINHE

7.1 IlepeyeHb KOMIETEHIUH ¢ YKa3aHHeM J3TanoB uX (GopMHpPOBaHHMS B Mpolecce
O0CBOEHHSI OCHOBHOI MpodeccuoHAILHOM 00pa30BaTeIbHON MPOrpaMMbl

Ta6muma 7.1 — Dransl GOpMUPOBAHHS KOMIIETEHITUN

KO,I[ 1 HAUMCHOBAHHUEC KOMIICTCHIINH

Orans* GOpMHUPOBAHHS KOMIIETCHLIUI

W JUCIHHUILINHEI

(MOmynmM)H  TIPaKTHKH,

py  U3Y4YEeHUH/

MPOXOXKIACHUN KOTOPBIX (POPMUPYCTCI JaHHASA KOMIICTCHI WA

HavyaJIbHBIA OCHOBHOMH 3aBEPIIAIOIINMA
1 2 3 4
YK-1 Bricmast MaTeMaTHKa OpraHnveckas XUMHUs
HNudopmatuka duznYecKas XUMus
duzuka Kommonngnas xumus
OIIK-2 Bricmias MmaTemMaTHKa dusnyeckast XUMUs
Nndopmaruka Konnounnas xumus
[TAXT**
IIK-1 Konnonguas xumust OCHOBBI XUMUYECKOTO
dusnka u XUMUSI | MaTEePHATIOBEICHUS
MOJIMMEPOB CratoOpaboTka B  XUMUYECKOH
MIPAKTHKE
MaremaTnueckue METO/IEI
00paboTKH 9KCIEPUMEHTAITBHBIX
JTAHHBIX

7.2 Onucanue noka3areJeid 1 KpUTepueB OLEHNBAHUSA KOMIIETEHIUI HA Pa3JIMYHbIX

ITanax ux (l)OpMHpOBaHI/Iﬂ, OIIHCAaHME HIKAJ OIICHUBAaHUSA

Tabnuua 7.2 — [Toka3aTenu U KpUTEPUH OLICHUBAHUS KOMIETEHIUH, [IIKaJIa OLCHUBAHUS

Kon [Tokazarenu Kpurepuu u nikana olieHUBaHUS KOMIETEHITUI
KOMIICTCHIMH/ | OLCHHBAHHS IToporossrit [IponBunyTHIN Bricoknii
oTan KOMIICTCHIUH YPOBEHb YPOBEHb YPOBEHb
(«ymoBIeTBOp | (XOpOIIIOY») («OTITUIHOY)
UTEIBHO)
1 2 3 4 5)
VK-1/ VK-1.1 3HaTh: 3HaTh! 3HaTh:
HaYaJIbHBIH, AHnanuzupyer - OCHOBBI - OCHOBBI TIOMCKa, - IPUHITUIIBI
OCHOBHOM 3ajauy, BBIJICNIAS €€ | aHaJIu3a U KPUTUYECKOTO MIOUCKa,
6a3oBble CUHTE3a aHaJM3a U CUHTE3a KPUTHYECKOTO
COCTaBJISIOLINE uHpopmanuy, | uHOpMAIHH, aHaJIu3a u
YK-1.2 MIPUMEHSATH MIPUMEHSATH CHHTE3a
Omnpenensier u CHUCTEMHBII CHCTEMHBIN MOAX0N | MH(pOpMAIHH,
pamxupyer MOJXOJ AJIs JUTSI peIIeHUS MPUMEHSITh
nH(pOpMaIHIO, pereHus NOCTaBJICHHBIX 3a/1a4
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Kon ITokaszarenu Kpurepun n nikana onieHMBaHUsI KOMIIETEHIUI
KOMIICTCHIMN/ | OLICHUBAHNsI [ToporoBbiii [IpoaBuHYTHII Bricokuit
oTan KOMIICTCHIUH YPOBEHbB YPOBEHb YPOBEHbB
(«ynoBieTBop | (XOpOILIOY») («oTIMYHOY)
WUTEIIbHO)
1 2 3 4 5)
Tpedyemyro I MOCTaBJIECHHBIX CHUCTEMHBII
peuieHus 3a1a4 YMers: MOAXOM 1S
MOCTABJIECHHOM YmeTs: - UCIIOJI30BATh pemeHuns
3a1a4n UCIIOJIb30BaTh | aHAJIU3 U CUHTE3 MTOCTaBJIEHHBIX
YK-1.3 aHaJIN3 U uHopManuy, 3a1a4y
OcyiuectBisieT CUHTE3 MIPUMEHSATH
IIOUCK UHPOPMALIUK | CUCTEMHBIN MOJIX0/ YMers:
uHpopManuu Ass Bnaners (wnu | ans peuieHust CaMOCTOSITEIIBHO
peuieHus Nmetsb onbIT MOCTAaBJICHHBIX 33/1a4 | UCITIOJIb30BAThH
IIOCTaBJIICHHOU nestenbHoCTH) | Biaagers (unu MiMeTs | aHAmM3 U CHHTE3
3a/1a4u 1o OCHOBamMu OTIBIT uH(pOopMaIuy,
Pa3IMYHbBIM TUIIAaM | UCTOJIb30BaHU | I€ATEIHHOCTH): MIPUMEHSATH
3a1pocoB s aHAIU3a U Hasbikamu CHUCTEMHBII
CHUHTE3a HCITOJIb30BaHUS MOAXOM 1S
uH(poOpMaIliK, | aHAJIM3a U CUHTE3a peuieHus
uH(popMaluuy, MTOCTaBJIEHHBIX
MPUMEHSATD 3a/1a4
CUCTEMHBIN ITOIXO0M Bnanets (vm
JUTSL peleHus Nmetsb onbIT
ITOCTaBJICHHBIX JESITEIIbHOCTH):
3a7a4 CamocrosiTenbH
0 UCMOJB3YyeT
aHaJIU3 U CUHTE3
nHpopmanuu,
MPUMEHSATD
CHUCTEMHBII
MOAXOM 115t
peuieHus
MOCTaBJICHHBIX
3a/1a4
OIIK-2/ OIIK-2.3 3HaTh: 3HaTh: GU3UKO- 3HaTh:!
OCHOBHOM, [IpunepxxuBaercs OCHOBHbBIE XUMHYECKUE busuKo-
3aBepIIaroIuii | GU3nKo- MaTE€MaTU4YeCK | UHCTPYMEHTHI U XUMUYECKHUX
XUMHUYECKUX OCHOB | M€ METOJIbI ISl | OCHOBBI (PU3HUKO- OCHOB CII0OCOO0B
croco6oB peuieHus XUMHUYECKOTO YIPaBJICHUS
yIpaBiIeHUS MPUKIIATHBIX aHaiau3a CTPYKTYpPOH,
CTPYKTYpPOH, 3a/1a4 TOMOTEHHBIX U COCTOSIHEM
COCTOSIHUEM npodeccuoHan | reTeporeHHbIX MIOBEPXHOCTHU U
IIOBEPXHOCTH U BHOU IIPOLECCOB IIpH CBOMCTBaMHU
CBOMCTBaMH JEATEIbHOCTH | MOJYYEHHUH U Marepuana
Marepuaia JKCIUTyaTaluu YMeTb:

ITpumensier
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Kon ITokaszarenu Kpurepun n nikana onieHMBaHUsI KOMIIETEHIUI
KOMIICTCHIMN/ | OLICHUBAHNsI [ToporoBbiii [IpoaBuHYTHII Bricokuit
JTal KOMIIeTCHINH YPOBEHb YPOBEHb YPOBEHb
(«ynoBieTBop | (XOpOIIOY) («OTIMYHOY)
WUTEIIbHO)
1 2 3 4 5)
YmerTs: YMeTs: OCHOBHBIE
[Ipumensier [Ipumensier MaTeMaTU4eCKu
OCHOBHBIE OCHOBHBIE € METOMBI JJIst
MaTeMaTH4ecK | MaTeMaTU4YecKue pelieHus
W€ METOMBI JJIs1 | METOJIBI JUIS MIPUKITATHBIX
pelieHus pelieHus 3aj1au
MIPUKITaTHBIX NPUKIAIHBIX 33724 | podeccroHalb
3ama4 npoeCCHOHAIBHON | HOM
npodeccuoHan | IesTeNIbHOCTH JESITEIIbHOCTH
193 (0) [Tpumensarts ¢usuxo- | [[pumeHITH
NESTEIbHOCTH | XUMHYECKHE buzuKo-
UHCTPYMEHTHI U XUMHUYECKHE
Bnaners OCHOBBI (PU3UKO- UHCTPYMEHTHI U
(nu Umeth XUMHUYECKOTO OCHOBBI
OTIBIT aHanm3a buzuko-
JESITEIbHOCTH | TOMOTE€HHBIX U XUMHUYECKOTO
OCHOBHBIMH | T€TEPOTEHHBIX aHajau3a u
MaTeMaTH4YecK | MPOLECCOB MPU croco6oB
UMHU METOJaMH | TIONyYEHUH H yIpaBIeHUS
JUISL pEIIEHUs] | DKCIUTyaTaluu CTPYKTYpOii,
MIPUKITATHBIX MaTepuasoB COCTOSTHUEM
3a1au Bnagers (wnu MOBEPXHOCTU U
npodeccuonan | IMeTh ombIT CBOMCTBaMH
BHOM JESITEIIbHOCTH): MaTepuaia
JeATEIbHOCTH OCHOBHBIMH
MaTeMaTH4eCKUMHU Bnagets
METOJIaMU JIJIst (unmu Umeth
pelieHus OTIBIT
NPUKITAIHBIX 33729 | JESTEIBHOCTH):
npodecCHOHATbHON OCHOBHBIMH
JESITEIIbHOCTH MaTeMaTHYECKU
busuKo- MU METOIaMU
XUMHYECKHUMHU JUTSL pEIICHUS

MHCTPYMEHTAMH U
OCHOBaMH (hU3HKO-
XMMHYECKOTO
aHaaM3a
TOMOTEHHBIX U
reTepPOreHHBIX
HPOLIECCOB MPH
NOJYYECHUH U

MPUKIIATHBIX
3a1a4
npodeccruoHab
HOU
NEeSITEIIbHOCTH
¢duzuko-
XUMHUYECKUMHU
UHCTPYMEHTAMH
Y OCHOBaMH
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Kon ITokaszarenu Kpurepun n nikana onieHMBaHUsI KOMIIETEHIUI
KOMIICTCHIMN/ | OLICHUBAHNsI [ToporoBbiii [IpoaBuHYTHII Bricokuit
oTan KOMIICTCHIUH YPOBEHbB YPOBEHb YPOBEHbB
(«ynoBieTBop | (XOpOILIOY») («oTIMYHOY)
WUTEIIbHO)
1 2 3 4 5)
IKCILTyaTaluu ¢dusuko-
MaTepuasoB XUMHUYECKOTO
aHaam3a
TOMOT€HHBIX U
croco6oB
yIpaBiIeHUS
CTPYKTYpPOH,
COCTOSTHUEM
MOBEPXHOCTHU U
CBOMCTBaMHU
MaTepuana
T[IK-111K-1 [IK-1.2 IIpoBoaut | 3HATh: OCHOBHI | 3HATh: OCHOBHBIE 3HaTE:
Crniocoben pa3paboTky METOTUKH METOJIUKH aHaJIH3a METOTUKH
OCYILIECTBIISITH | METOJMK aHATN3a aHanm3a CTPYKTYpHI U aHanMsa
cobop u CTPYKTYpBI U CTPYKTYpPHI U CBOMCTB MaTe€puajoB | CTPYKTYPHI U
cucTeMaTu3all | CBOICTB CBOJCTB Ha OCHOBE CBOJCTB
U0 HAyYHO- MaTepuaioB Ha MaTepHuaoB MPUMEHUMOCTH U MaTepuaioB Ha
TEXHUYECKOM | OCHOBE YMers: JIOCTOBEPHOCTHU OCHOBE
uH(hOpMalUK | MPUMEHUMOCTH U MPOBOJIUTH CYILIECTBYIOIINX MPUMEHUMOCTHU
TUISE JIOCTOBEPHOCTH pa3paboTKy YMeTh: IpoBOAUTH U
pa3paboTku CYILECTBYIOIINUX METOIUK pa3paboTKy METOAMK | JOCTOBEPHOCTHU
METOJIUK aHanMza aHaJIM3a CTPYKTYPhl | CYIIECTBYIOLINX
KOMILIEKCHOT'O CTPYKTYpPHI U U CBOMCTB YMers:
aHaymza CBOICTB MaTepuasoB Ha CaMOCTOSITENTLHO
CTPYKTYpBI U MaTepHuaoB OCHOBE MPOBOJIUTH
CBOWCTB Bnaners: MPUMEHUMOCTH U pa3paboTKy
MaTepuaioB azaMu JIOCTOBEPHOCTHU METOUK
METO/IOB CYIIECTBYIOIINX aHanmsa
pa3paboTku Bnanets: CTPYKTYpHI U
METOIUK OCHOBHBIMH CBOICTB
aHaam3a METOaMH MaTepuaioB Ha
CTPYKTYpHI U pa3paboTKy METOJIUK | OCHOBE
CBOICTB aHaJIn3a CTPYKTYpbl | MPUMEHUMOCTH
MaTepUaJioB Ha | U CBOMCTB "
OCHOBE MaTepuaioB Ha JIOCTOBEPHOCTHU
NPUMEHUMOCT | OCHOBE CYIIECTBYIOIINX
17871 MPUMEHUMOCTH U Brnanerts:
JIOCTOBEPHOCT | JOCTOBEPHOCTH MeTOaMH1
U CYIIECTBYIOIINX pa3paboTku
CYILIECTBYIOIIN METOIUK
X aHaam3a

CTPYKTYpHI U
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Kon ITokaszarenu Kpurepun n nikana onieHMBaHUsI KOMIIETEHIUI
KOMITCTCHINY/ | OLCHUBAHHSI [ToporoBbiii [IpoaBuHYTHII Bricokuit
JTal KOMIIeTCHINH YPOBEHb YPOBEHb YPOBEHb
(«ynoBieTBop | (XOpOIIOY) («OTIMYHOY)
WUTEIIbHO)
1 2 3 4 5)
CBOMCTB
MaTepuasoB Ha
OCHOBE
MPUMEHUMOCTHU
u
JIOCTOBEPHOCTH
CYLIECTBYIOIINX

7.3 TunoBble KOHTPOJIbHbIE 3aJaHUSl MJIM HWHbIe MaTepHAaJbl, He00OX0AUMBbIE I
OLCHKM 3HAHWIi, YMEHUil, HABBIKOB M (MJH) ONBITA [EATEJbHOCTH, XapaKTEePHU3YHIIHX
JTanbl (pOPMUPOBAHMS KOMIIETEHUMH B Mpolecce 0CBOEHHUsI OCHOBHOI npodeccuoHAJIbHOI
o0pa3oBaTeIbHON NPOTrPaMMBbI

Tabauua 7.3 - [Tacnopt KOMILIEKTAa OLIEHOYHBIX C

CACTB IJId TCKYIICTO KOHTPOJIA

Pasnen (tema) Kox TexHomorus O11eHOYHBIE OrnucaHue mKal
JACIIUILIUHBI KOHTpOIHpPY | GOPMUPOBA | CPEACTBA OI[CHHUBAS
/m eMoi HUS NeNe
KOMIICTCHIT! Hau | 3aganunit
n  (wm  eg MeH
YaCTH) OBaH
ne
2 3 4 6 7
1 | Beenenue. Kommonanas | YK-1 Jlekuun C Bomnpocsr 1-6 CornactHo
xumusi - Hayka o | OIIK-2 CPC Tab1.7.2
ITOBEPXHOCTHBIX I1K-1
SIBJICHUSX u
JIMCTIEPCHBIX CUCTEMAaX.
2 [ToBepxHOCTHOE VK-1 Jlexuun 3J1 1-7
HaTsDKEHUE u | OIIK-2 Jlaboparop
C Bomnpocsl
azcopOomst IIK-1 Heie CPC 14-23
MPAKTUIECK
ne
3 Anresust, cmaunBanne u | YK-1 Jlexmun 3J1 1-5
pacrekanue xuakocter. | OIIK-2 Jlaboparop
AJre3us 1 Koresus. IIK-1 urele CPC C Bonpocer
MPaKTHYECK 68-75
ue
4 [Tomydenne n oumctka | YK-1 Jlexuun 3J1 1-10
KOJUTOUJTHBIX CHCTEM. OIIK-2 Jlaboparop
MK-1 upe CPC | © Bonpoce!
17-23
MPAKTUIECK
ne
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[TpriMephl TUTTOBBIX KOHTPOJIbHBIX 3aJJaHUI /17151 TPOBEACHUS
TEKYILEro KOHTPOJISI YCIIEBAEMOCTH

HOJIHOCTI:IO OLCHOYHBIC MaTepI/Ia.HBI 1 OLICHOYHBIC CpeI[CTBa JUTA HpOBe,Z[eHI/I}I TeKYII_IeFO
KOHTPOJIS YCIIEBAEMOCTH MpeicTaBieHbl B Y MM 1o IUCIUIIIMHE.

1. K unciy moBepXHOCTHBIX OTHOCSATCS SIBJICHHS, IPOUCXOJISALIHIE

| o
BHYTPH OTIEIHHOU (pa3bl

B 00beMe HCTHHHOTO pacTBOpa
B ra30BOM CUCTEME

Ha rpaHuIe paszaena ¢as
2. U3 nepeyrcieHHbIX SBICHHN OTHOCATCS K TOBEPXHOCTHBIM SIBJICHHSIM

CeIMMEHTAITUS
CMa4YMBaHHE
MHIIEIITIO00pa30BaHNe
abcopOrust
anekTpodopes
ajcopOorus

anre3us

Koaryidanusa
Y,Z[G.HBHa}I IMOBCPXHOCTDH I[HCHGpCHOfI CHUCTCMBI - 3TO OTHOIICHUE IIJIOIIaan

TeMbl KypcOBBIX paboT

1. HccnenoBanue MOBEPXHOCTHOTO HaTskeHUs pactBopoB IIAB B 3aBucumMoctu ot
CTPOEHUS YIIIEBOJIOPOIHOTO PaJUKaa

2. BausiHue Temreparyphl Ha MOJTYYE€HHE KOJUIOMIHBIX CHCTEM Ha OCHOBE Pa3MYHBIX
ITAB

3. Onpenenenue nokaszareneil afcopOoLUU MpU OKPAIIMBAHUH MTOJMMEPHBIX MaTEPUAIOB

4. 3yuyeHue BIUSHUS PACTBOPUTENIEH HA aIN€3MOHHYIO MPOYHOCTh MaTEPUATIOB

«TpeboBaHusi K CTPYKType, COAEpKaHUIO, 00BbeMy, O(OPMIIEHHIO KYPCOBBIX pPabOT
(KYpCOBBIX MPOEKTOB), IPOLIETYPE 3ALIUTHI, & TAK)KE KPUTEPUH OLIEHKU OIPE/IEIICHBI B!

- craggaptre CTY 04.02.030-2017 «KypcoBbie paboThl (IpoeKThl). BeimyckHbIe
KBaTH(UKAIMOHHBIE Pab0ThI. OO0IIHE TPeOOBAHUS K CTPYKTYPE U 0(hOPMIICHHION;

- mnonoxkenun II 02.016-2018 «O OamTpHO-PEHTHHIOBOM CHCTEME OLCHUBAHUS
pe3yapTaToB OOydyeHMs MO JUCHUIUIMHAM (MOAYJIsM) M IpPakTUKaM @pPU  OCBOECHUH
00y4aromuMucs 00pa3zoBaTeIbHBIX IPOTPaAMM;

- METOJUYECKUX YKA3aHMIX IO BBITIOJIHEHUIO KYPCOBOM PabOTHI (KypCOBOTO MTPOEKTA)».

TumnoBble 3aAaHus I POBEACHHSI TPOMEKYTOUHOM aTTeCTAIN
o0yJaromuxcs

HpOMeofcymowaﬂ ammecmayus 10 JUCHUIIIIMHC TIPOBOJUTCIA B (bopMe OK3aMCHa.
DK3aMeH MMPpOBOAUTCA B BUAC KOMIIBIOTCPHOI'O u/uin 0JJaHKOBOT'O TCCTUPOBAHMUA.
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JIJisi TeCTUPOBaHUST HMCTOIB3YIOTCS KOHTPOJIbHO-U3MeputenbHble Marepuansl (KUM) —
BOTIPOCHI M 3aJlaHUsi B TECTOBOW ¢opMme, cocraBismomue 0aHk TecToBbix 3amanuii (bT3) mo
JUCLHUIIIIMHE, YTBEPKIECHHBII B YCTAHOBJIEHHOM B YHUBEPCUTETE MOPSIKE.

IIpoBepsieMbIMM Ha MPOMEXYTOUHOM AaTTECTALlMM JIEMEHTAMHU COACPKAHUS SBIISIOTCS
TEMbI JUCLHUIUIMHBI, YKa3aHHbIE B pasjeine 4 HacTosAled nporpaMMbsl. Bce TeMbl TUCHUTUIMHBL
orpaxkensl B KM B paBHbix nomnsx (%). bT3 Bkmouaer B ce0s He menee 100 3amanuii u
MOCTOSIHHO TomoJHseTcsa. bT3 xpanutcs Ha OyMaXHOM HoOcuTele B coctae YMM wu
anekTpoHHoM Buje B DMOC yHuBepcurera.

J71s IpOBEpKHU 3HaHUI NCTIONB3YIOTCS BOTIPOCHI M 33/1aHUS B Pa3IMYHbIX (opMax:

— 3aKpbITOM (C BEBIOOPOM OJTHOTO MJIM HECKOJBKUX MPABUIIBHBIX OTBETOB),
— OTKpBITOH (HEOOXOAMMO BIIUCATh MPABUILHBINA OTBET),

— Ha YCTaHOBJICHHME MPABUIILHOM MTOCJIEI0BATEIBHOCTH,

— Ha YCTaHOBJICHHE COOTBETCTBHUS.

Vmenus, nagviku (unu onvim desmenbHocmu) u KOMnemeHyuy IPOBEPSIFOTCS C TOMOUIBIO
KOMIIETEHTHOCTHO-OPUEHTUPOBAHHBIX  3a7a4  (CUTYallMOHHBIX, IPOU3BOJCTBEHHBIX WU
KeWCOBOro XapakTepa) U pa3jINdyHOro BUAa KOHCTPYKTOPOB.

Bce 3agaun sBisitoTcss MHOTOXo0J0BbIMU. HekoTopble 3amauM, MpOBEPSIOIIME YPOBEHD
c(OpMHUPOBAHHOCTH KOMIETEHIIHM, SIBISIFOTCS MHOTOBapHaHTHBIMU. YacTh yMEHUH, HaBBIKOB U
KOMIIETEHIIMH MPSMO HE OTpakeHa B (POPMYJIMPOBKAX 3ajad, HO OHH MOTYT OBITh IPOSBICHBI
00y4aroIUMUCs IPU UX PEIICHUU.

B kaxnpiii Bapuant KM BkitouaroTcst 3ajaHusl 110 KaXX10My IIPOBEPSIEMOMY 3JIEMEHTY
CoJlep’KaHusl BO BCEX IEPEUMCICHHBIX BbIIE (pOpMaxX M Pa3HOrO YPOBHS CIOKHOCTH. Takoi
dopmar KMM mno3BonseT OOBEKTUBHO OMNPEAETUTbh KAauyeCTBO OCBOCHHUS OOY4YalOIIMMUCS
OCHOBHBIX 2JIEMEHTOB COZIEpKaHUs IUCUUIUIMHBI U YPOBEHb COPMUPOBAHHOCTH KOMITETEHIUH.

[Tpumepsl TUMOBBIX 3aJaHUI 711 TPOBEICHUS
MIPOMEKYTOUHOM aTTeCTaIlli 00YJArOIINXCS

3ananue B 3aKphITOi (hopMme:
JInozonu, coriacHO KiaccH(UKAUK JUCHEPCHBIX CHCTEM 10 pa3MepaM YacTHIl
JMCTIEPCHOM (ha3bl 3TO -
3amannie B OTKPBITOH opme:
CycrnieH3uu, COrjacHo KJIACCH(PHUKAIMU AUCTIEPCHBIX CUCTEM IO pa3MepaM YacTHIL
JUCTIEPCHOM (pa3bl, OTHOCST K

rpy0oauCIIEpCHBIM CUCTEMAaM
MUKPOTETEPOr€HHBIM CUCTEMaM

YJIBTPAMUKPOI€TEPOTr€HHBIM CUCTEMAM
3aaHue Ha YCTaHOBJICHUE NPABUIILHOW MTOCIIE0BATEIBHOCTH,
Pa3mep vactur 3omei (yapTpaMUKPOI€TEPOrE€HHBIX CUCTEM) JIEXKUT B IpeAeIax

L or 1ol 10 102 m
or 108 10 10 M
ot 10° 10 107 M
ot 107 10 10° M
ot 102 10 10° M

or 101 10 102 m
KOMIIETeHTHOCTHO-OPUEHTUPOBAHHAS 33,1344
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HaliTn noBepXHOCTHOE HATSYKEHUE aHWJIMHA ITOJIY4EHHOE C TOMOLIBIO CTAJIarMOMETpa IIPH
temneparype 288 K, ecnu uncio kanens anunuHa 42, BojsI -18.
U OLEHOYHBIE CpPEICTBA JUIsl IPOBEICHUS
IPOMEXYTOUHOU aTTecTally 00yJaromuXxcst MpeacTaBieHsl B Y MM 1o TuCIUILIHHE.

ITonHOCTEIO OLICHOYHBIC MaTCpHaJIbl

7.4 MeTtoauyecKkue MaTepHaJibl, ONpee/siiolie NPoueAyPbl OLNCHUBAHUS 3HAHW,

YMeHUil, HABbBIKOB H (HWJIH)
¢dopmupoBaHusI KOMIIETEH U

OonbITa

JACATECJIBbHOCTH,

XapaKTepPU3yHIMX

ITanbl

[Ipouienypsl OlleHMBaHUSA 3HAHUM, YMEHUN, HABBIKOB M (WJIM) OMbBITA ACSITEIBHOCTH,

XapaKTepU3YIOMIUX Talbl

dbopMUpOBaHUS KOMIIETEHIIUH,
HOPMATUBHBIMH aKTaAMH YHUBEPCUTETA:

PETryIUpYIOTCS  CIIEAYIOIUMU

— mnonoxernne I1 02.016 «O OGaTbHO-PEUTHHTOBON CHCTEME OIIEHWBAHHS PE3YJIbTaTOB
o0ydyeHusT MO AWCHUIUIMHAM (MOOYJIsIM) W TIPAaKTHKaM IIPU  OCBOCHUM OOYJarOIIMMUCS

00pa3oBaTeNbHBIX IPOrPAMM;

— METOJWYECKUE YKa3aHUs, UCIIOIb3yeMbIe B 00pa30BaTeIbHOM MpoIlecce, YKa3aHHbIE B

CIIUCKE JINTEpPaATypHI.

Jnst mexkywe2o konwmpons ycneeaemocmu 1O TUACUUILNIMHE B paMKax JEHCTBYIOLIEH B
YHUBEpCcHUTETE OAIIIbHO-PEHTHHIOBOM CHCTEMBI IPUMEHSIETCS CIEAYIOUIHHA MOPAJOK HAYHCICHHS

OaJLIOB:

Ta6mmma 7.4 — Iopsimok HaunciaeHus: 6autoB B pamkax bPC

®opMa KOHTPOJIA

MuuumanpHbiil 0at

MaxkcuManbHBIA Ot

[TpakTuueckas padora Ne 3
[MonumonexymsipHast ancopOIus.

YpaBuenue bOT

IPaBUIBHBIX
OTBCTOB HpI/I 3a1IuTe
1o 50%

Oat MIpUMEYaHNE Oa puMeYaHue
2 3 4 S 6

JlaGopaTopHas paboraNel. 1 | Bemomawm, qons 2 | Bemomawmn, nons
MN3mepenue MOBEPXHOCTHOTO| MPABWJIbHBIX OTBETOB MPABWJIbHBIX OTBETOB
HATSDKEHWUST  HAa  TPaHUIE  JIBYX nipu 3anmte 10 50% mpu 3amute 6omee 50%
PKHJIKOCTEMN.

0,5 Brimonuwmi, momus 1 | BemonHuma, gomns

MPABWJIBHBIX OTBETOB MPABWJIbHBIX OTBETOB

JlaboparopHas padoraNe2. AHC°P6H£’I’I npu 3amure 10 50% npu 3amure 6onee 50%
13 PAaCTBOPOB M U3MEPEHHE YICIbHOM
MOBEPXHOCTH aJICOPOCHTOB.
JlaboparopHas paboTtaNe3. 1 | Bomonnaun, nosns 2 | Bemonamn, nons
[TomyueHue  KOJJIOUJIHBIX  CHCTEM MPaBWJIbHBIX OTBETOB MPaBWJIbHBIX OTBETOB
pa3IMYHBIMU METOIaMU npu 3amure 10 50% npu 3ammre 6osee 50%
[MpakTuueckas padora Ne 1 0,5 Bremomnaun, gois 1 Bremomnaun, gois
[ToHsiTHEe TUCTIEPCHOCTU KOJUTOMIHBIX MIPaBUJIbHBIX MPaBWJIbHBIX OTBETOB
cucteM. PacueT OCHOBHBIX OTBETOB MPHU 3aIIUTE mpu 3amure 6o1ee 50%
XapaKTEPUCTUK 10 50%

05 Bremomnaun, gois 1 Bremonaun, gois
[TpakTrueckas paborta Ne 2 MIPaBUJIbHBIX MPaBWJIbHBIX OTBETOB
MoHoMoeKysipHasi abcopOLusi. OTBETOB IIPH 3aILUTE npu 3ammre 6osee 50%
YpaBHeHue Jlenrmropa 10 50%

05 Bremonaun, gois 1 Bremonaun, gois

HPaBHJIBHBIX OTBETOB
npu 3ammre 6osee 50%
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[TpakTuyeckas pabora 0,5 Beimonnau, 1o 2 | Bymonsum, 107
NedDniekTpoocMoc,3nekTpodopes. MPaBUJIbHBIX MPaBWJIbHBIX OTBETOB
Pacuer 0CHOBHBIX MTOKa3aTelsen OTBETOB MPHU 3aIIUTE mpu 3amure 6o1ee 50%
MPOIECCOB 1o 50%
Brimonsun, gons 2 Brimonsun, gos
MIPaBUJIbHBIX MPaBWJIbHBIX OTBETOB
[MpakTuueckas pabora Ne5 Anresus, OTBETOB IIPU 3alLUTE npu 3ammre 6osee 50%
koresust. YpaHenue FOnra 10 50%
HToro 24 36
ITocemaemocTh 0 14
3auer 0 60

s npomesicymounou ammecmayuu 06yyaowuxcs, IpOBOJUMON B BUI€ TECTUPOBAHUS,
UCIIONB3YETCS CIEAYIONas METOIUKA OICHUBAHWS 3HAHUM, YMEHUI, HaBBIKOB U (WJIM) OIBITA
nesteabHoCTH. B kxaxkmom Bapuante KUM —16 3ananuii (15 BorpocoB u ofHa 3a1a4a).

Kaxpiii BepHBIN OTBET OIICHUBAETCS CICIYIOIINM 00pa3oM:

— 3aJaHue B 3aKpbITON (hopme —2 Oasia,

— 3aJaHue B OTKpBITON (hopme — 2 Oaria,

— 3a/laHUe Ha YCTaHOBJIIEHUE MPABUIIHLHOM MOCIEA0BATEIHHOCTH — 2 Oaa,

— 3a/laHue Ha YCTaHOBJIEHUE COOTBETCTBHS — 2 Oalia,

— pelIeHrne KOMIETEHTHOCTHO-OPUEHTHPOBAHHOMU 3a1aun — 6 6auioB.

MaxkcuManbHOE KOJTHYECTBO OAJIOB 32 TECTUPOBaHKE —36 OaIoB.

8 IlepeyeHb OCHOBHOI M 10NIOJHUTEIBbHON y4eOHOM JIUTEPATYphl,
He00X0IMMONJIA0CBOCH AU CLIUILINHBI

6.1 OcHoBHasi yueOHasi JJuTepaTypa
1. Kykymxkuna, U. N. Komonnnas xumus : yuebnoe nocooue / M. . Kykymkuna,

A. 1O. Murpodanos. — KemepoBo : KemepoBckuii rocyaapcTBeHHbI yHuBepeutet, 2010.

— 216 ¢. — URL: https://biblioclub.ru/index.php?page=book&id=232755 (nara

obpamenus: 19.01.2022— Pexxum goctyna: 1o moanucke. — TeKCT : AIeKTPOHHBIH.

2. Konnounanas xumus : yaeoHoe nmocobue / H. @pannesa, E. Pomanenko,
1O. besruna, E. BonocoBa ; MuHuCTEpCTBO cellbCKOro Xo3siicTBa Poccuiickoit denepannu,
CT1aBOpOIOJIbCKUM FOCYIapCTBEHHBIN arpapHblil yHuBepcuTeT. — CtaBponons : [IAPATPA®D,
2012. - 52 c. : ui., TabII., cCXeM.
URL: https://biblioclub.ru/index.php?page=book&id=277427 (nata oopamenus: 19.01.2022). —
Pexxum goctyna: mo noanucke. — TEKCT : 3JIEKTPOHHBIMN.

8.2 /lonmosinuTe/IbHAS yUueOHAs IUTEPaTypa

3. 3umon,A.Jl. Komonanas xumus : Y4aeOHuUK ams ctyd. By3. / A. J1. 3umon ; H.
@. Jlemenko. - M. : AT'AP, 2001. - 320 c. : ui. - TekcT : HEMOCpPeACTBEHHBI.
4. ®posnos, 0. I'. Kypc konnongHoit xumun. [1o0BepXHOCTHBIE SIBIEHUS U

nucriepcHeiecucTemsl [ Teker] : yueOnukmsaBy3oB / FO.I'. @pomnos. - 2-¢ u3a., mepepad. u 1011.-
M. : Xumus,1988. — 464 c.

5. Myxun E. 1. Komnonanast xumus : yaeonuk / E. JI. [llykun, A. B. Ilepuos, E.
A. AmennHa ; MOCKOBCKHI rocyaapcTBeHHbIH yHUBEpcuTeT M. M. B. JlomoHocoBa. - 4-€ u3n.,
uctp. - M. : Beiciiast mkoina, 2006. - 444 c. : un. - (Kitaccuueckuit yHUBEpCUTETCKUN YUSOHUK).
- TekcT : HenmoCpeACTBEHHBIN.

6. Bypeix I'.B. KommounmHbie CUCTEMBI U UX CBOMCTBA : yueOHOE TTocoOue 1JIs


https://biblioclub.ru/index.php?page=book&id=232755
https://biblioclub.ru/index.php?page=book&id=277427
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crynentoB HanpasieHui 18.03.01 "Xumuuaeckas texnomorus'", 04.03.01 "Xumus" / I'. B. Bypbix
; FOro-3am. roc. yu-T. - Kypck : FO3I'Y, 2019. - 104 c. - 3ara. ¢ Tuty:n. 3kpana. - Tekcr :
3JIEKTPOHHBIM.

7. 3uma, T. M. KomnmonHas xumusi: 1TaO0OpaTOpHBIN MPAKTUKYM : ydeOHOe
nocobue / T. M. 3uma ; HoBocuOupcKuii Tocy1apCTBEHHBIA TEXHUYECKUNA YHUBEPCUTET. —
HoBocubupck : HoBocubupckuii rocyiapcTBeHHbINA TeXHUYECKUH yHuBepcuret, 2017. — 71 c. :
ui., Tabn. — URL: https://biblioclub.ru/index.php?page=book&id=575152 (narta obpamicHwus:
19.01.2022). — Pexum goctymna: 1mo nmoanucke. — TeKCT : dIeKTPOHHBIH.

IlepeueHb MeTOAUYECKUX YKAZAHUM

1. OO6pazoBanue, yCTOWIMBOCTH U CBOMCTBA JUCIIEPCHBIX CUCTEM : METOIMYECKHUE
yKa3aHus K 1a00paTopHbIM paboTaM mo aguciuruimae «KoumouaHas XuMus» sl CTYICHTOB
HarnpasieHus 18.04.01 (240100.62) u 04.03.01 (020100.62) u cnermansHocTH 04.05.01
(020201.65) / KO3I'Y ; cocrt. I'. B. Bypsix. - Kypck : FO3I'Y, 2015. - 16 c. - Tekct :
3JIEKTPOHHBIMN.

2. [ToBepXHOCTHOE HATSKEHUE : METOIMYECKUE YKa3aHUs K 1a00paTOpHBIM
pabotam o gucrurinHe «KommonaHas XuMus» U1 CTyaeHTOB HanpasieHus 18.04.01
(240100.62) «Xumudaeckas TexHomorus», 04.03.01 (020100.62) «Xumusi» U CHEHATEHOCTH
04.05.01 (020201.65) «®ynnamentanbHas u npukiaagaas xumus» / FO3I'Y ; coct. I'. B. Bypsix.
- Kypck : FO3I'Y, 2015. - 15 c. - TekcT : 31eKTpOHHBIH.

3. MeTtob! onpeiesieHrs KpUTHYECKOW KOHIEHTPAlUU MUIIEIII000pa30BaHus :
METOIMYECKHUE YKa3aHUsI K JIA0OpaTOPHBIM paboTam 1o aucuuruinae «KommougHas XuMushy s
CTyAeHTOB HanpasieHus noarotoBku 18.04.01 «Xumuueckas texnosnorus», 04.03.01 «Xumusy»,
04.05.01 «®ynnamenrtanbhas xumus» / FOro-3am. roc. yH-T ; coct. I'. B. Bypsbix. - Kypcek :
HO3I'Y, 2016. - 13 c. - TeKCT : 3IeKTPOHHBIN.

4. MeTtoaudeckue yKa3aHus K CAMOCTOATEIbHOM paboTe 1Mo AUCIUTIIIHE
«Konnonanast XuMusi» 71 CTYJEHTOB HanpaBiaeHuil noarotoBku 18.03.01 - Xumuyeckas
texHosorus, 04.03.01 - Xumus / FOro-3amn. roc. yH-T ; cocT. I'. B. Bypsix. - Kypck : FO3I'Y,
2017. - 19 c. - TekcT : NEKTPOHHBIM.

5. Konopumerpuueckue METO/IbI aHANIM3a : METOJIMYECKHUE YKAa3aHUS 110 BHITIOJHEHUIO
MPaKTUYECKUX padoT : 1 CTyAeHTOB HanpaBieHui moarotoBku 18.03.01 Xumuueckast
texnounorus, 04.03.01 Xumus u cneunansaocreid 04.05.01 dynnamenTanbHas U NpUKIIAHAS
xumus, 30.05.03 MenunuHackas kudbepueruka] / FOro-3am. roc. yH-T ; coct. A. B. JIbiceHko. -
Kypcek : FO3I'Y, 2016. - 15 c. : un., Tabmn. - bubmmorp.: ¢. 12. — TekcT : 31eKTPOHHBII.

8.4 /Ipyrue yueOHO-MeTOAUYECKHE MATEPHAJIbI

CrpaBOYHMKM XHMMHKAa ¥ XUMHKa-TeXHOJora B Oubimoreke
YHUBEPCUTETa,  OTPACIECBBICHAYYHO-TEXHHUYECKHE  JKypHaJIBl B
6ubnoTeke yHuBepcUTeTa: XUMUYECKask TEXHOJIOTHSI

9 IlepedyeHb pecypcoB HH(OPMANUOHHO-TEJIEKOMMYHHUKANUOHHOI ceTH « AHTEepHETY,
HEeO0XO0AUMBIX [IJIS OCBOCHUSI JUCIUIJIMHBI

1. http://biblioclub.ru —  DnexkrpoHHO-OMONIMOTEYHAs cUCTeMa «YHUBEPCUTETCKAs
6ubnMoTEKa OHJIANHY.

2. http://www.consultant.ru — O¢unmanshsiii caiiT komnanuu «Koncynbrant [Tmroc».
3. WHTepHET TpeHaKkepsl M0 XUMHUH (i-eXam.ru)
4. Hayunas snextponnas 6ubnnorexka eLIBRARY.RU (elibrary.ru)
5 ®denepanpHblii nopran «Poccuiickoe oopazoBanuey: http://www.edu.ru/



https://biblioclub.ru/index.php?page=book&id=575152
http://biblioclub.ru/
http://www.consultant.ru/
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6. Xumuaeckue canTel: http:// www.xumuk.ru/,http://www.alximik.ru/,http://anchem.ru/,
http://www.chemistry.ru/,http://www.rusanalytchem.org/,
http://window.edu.ru/resource/664/50664/.

10 MeTtoanuyeckue yKa3aHus I 00y4alOMIMXCsl 110 OCBOEHHUIO TN CIIUTITIHHBI

OCHOBHBIMHU BU/IaMU ayAUTOPHON PaOOTHI CTYACHTA MPU U3YUECHUHU JUCIUILTUHBI
ABIIAIOTCS JICKLUU JIa0OpaTOpPHBIE U NpakTHUecKue 3aHaTusd. CTyIeHT He UMEeT IIpaBa
NPOMYCKAaTh 3aHATHS 0€3 YBaXKUTEIBHBIX PUYMH.

Ha nexkumsix mznararorcs U pa3bsCHIIOTCS OCHOBHBIC TIOHATHS TE€MBI, CBS3aHHbBIE C HEH
TEOPETUYECKHE U TMPAKTHYECKUE MPOOJIEMBI, JAIOTCA PEKOMEHIAIMM Il CaMOCTOSTEIbHON
paboThl. B X0/1€ TeKIMK CTYIEHT JOJDKEH BHUMATEIBHO CIIYIIAaTh U KOHCIEKTHPOBATh MaTEpUall.

Nzyuenune Haubosee BaKHBIX TEM WIN Pa3JIeNIOB TUCIUILIIMHBI 3aBEPIIAIOT
71abopaTOpHbIE U MPAKTUYECKUE 3aHATHS, KOTOPbIe 00ECIeYBaIOT: KOHTPOJIb
MOJTOTOBJICHHOCTHU CTY/IEHTA; 3aKpeIUIeHne Y4eOHOro MaTepuaia; mpuoopeTeHne onbita
YCTHBIX MyOJTUYHBIX BBICTYIUJICHHH, BEICHUS AUCKYCCHH, B TOM YUCIIE apryMEHTAIH U 3alUThI
BBIIBUTAEMBIX TOJIOKEHUH U T€3HCOB.

JlaGopaTopHOMY 3aHSTHIO IPEAIIECTBYET CaMOCTOSITeIbHAsA paboTa CTYJeHTa, CBsI3aHHAS
C OCBOEHHEM MaTepHalia, HOJy4YeHHOTO Ha JIEKIUAX, U MaTepuaoB, U3JI0KEHHBIX B ydeOHUKaX U
y4eOHBIX TOCOOUSIX, a TAKXKe JTUTEepaType, PEeKOMEHJOBAHHOW MPENoIaBaTesIeM.

Baxneiimmm ¢akTopoM yCHeurHoro yCBOEHHS MaTepuaja MO JAUCLUUIUIMHE SBISETCS
CUCTeMaTHYeCKasl U IeJICHANpaBlIeHHas caMOCTOATeIbHas paboTa cTyneHToB. OHA BKIIOYAET B
ce0s1 paboTy MO OCBOCHHMIO M 3aKPEIUICHHIO TEOPETUYECKOTO MaTepuana Kypca, BHIIOJIHEHUIO
TEKYIIUX 33aJaHUA 10 NPAKTUYECKUM 3aHATHUSM, HalHMCAaHUE OTYETOB B COOTBETCTBUHU C
VHAUBUIYaJIbHBIM 33/1aHUEM.

KagecTBo yuebHOI1 pabOTHI CTYJCHTOB MTPETIOIaBaTENb OLEHUBAET 110 Pe3yabTaTaM TeCTH-
poBaHus, cobOeceloBaHUs, 3aIUTHl OTYETOB IO JAOOPATOPHBIM padoTaM W BO MHOTOM
OlpefeNisieTcsi €€ PUTMHUYHOCTBIO (i1 4Yero 3Ty paboTy HEOOXOAMMO IUIaHUPOBATh WIIN
NPUICPKUBATHCS PEKOMEHAYeMbIM TpadukaM) Hu y4yeOHO-METOJUUECKUM oOecreuyeHreM
JUCIUTUIAHBI.

[IpenogaBaTtens yke Ha MEPBBIX 3aHATUAX OOBICHSET CTYACHTaM, Kakue (OpMBI
oOydeHHs cleqyeT HCIOJdb30BaTh IPU CaMOCTOSITEIBHOM HM3YyYEHUU  JIUCHUILUIUHBIL:
KOHCIIEKTUPOBAHUE y4eO-HON IUTepaTypbl W JIKIIMU, COCTABJICHHE CJIOBApei MOHATHUA M
TEPMHHOB U T. II. TIpoliecce 00yUYeHUs MPEnoJaBaTeNd UCIOIb3YIOT aKTUBHbBIE (hOPMBI PabOTHI
CO CTyIEHTaMH: UYTEHHUE JIeKUUW, MPUBJICUYEHHUE CTYACHTOB K TBOPYECKOMY IpoOIecCy Ha
JEKIHSX, IPOMEKYTOUHBIH KOHTPOJIb ITyTeM OTPaOOTKH CTYJCHTaMH MPOIYIIEHHBIX JICKIUH,
y4acTHe B TPYIIOBBIX M WHAWBUIYAIBHBIX KOHCYJIbTalUsAX (coOecenoBaHuu). ITH (HOPMBI
CHOCOOCTBYIOT BBIpAOOTKE y CTYACHTOB yMEHHUS PabOTaTh C YYEOHHMKOM U JIMTEPATypOH.
W3ydenne nmutepaTypbl COCTABIISET 3HAUUTEIBHYIO YaCTh CAMOCTOSITETILHON PabOThI CTYICHTA.
D10 OOIBIION TPYA, TPEOYIOMNA YCHIIMKA 1 JKeJIaHusI CTyIeHTa. B camom Haudasne paboThl Haj
KHUTOH Ba)XHO ONpPEACIUTh IeJIb M HampaBieHHue 3Tou paboTel. [IpounTanHOE CiemyeT
3aKkpenuTh B mamsaTH. OAHMM W3 MPHEMOB 3aKpEIJIeHHE OCBOCHHOTO MaTepHalia SBISeTCS
KOHCIIEKTUpOBaHHEe, 0e3 KOTOpOro HEMBICIIMMa cepbe3Has paboTa HaJ JIUTEpaTypoil.
CucremaTuieckoe KOHCIEKTUPOBAHHWE IIOMOIaeT HAy4YUThCS MPAaBUIBHO, KPAaTKO M YETKO
u3JaraTb CBOMMH CJIIOBAaMH ITPOYUTAHHBIN MaTepual

CamocrosTenbpHyIo paboTy ClieyeT HaYMHATh C MEPBBIX 3aHATHH. OT 3aHATHS K 3a-
HATHIO HY)KHO PETYJISIPHO MPOYUTHIBATH KOHCIIEKT JICKIIUH, 3HAKOMUTBCS ¢ COOTBETCTBYIOIIUMHU
pazzaena-Mu y4eOHUKA, YUTATh U KOHCIIEKTHUPOBATH JINTEPATYPY MO KAXKIOW TeME AUCHUTUIUHBL
CamocrosTenbHas paboTa 1aeT CTyACHTaM BO3MOXXHOCTh PAaBHOMEPHO paclpe/leIuTh HarpysKy,
crocoOcTByeT OoJiee rIy0OKOMY M KaYeCTBEHHOMY YCBOEHHIO ydeOHOro MaTepuaina. B ciydae


http://www.chemistry.ru/,http:/www.rusanalytchem.org/
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HEOOXOUMOCTHU CTYJCHTHI 00paIlaloTCs 32 KOHCYJIbTAllMel K MPeroaBaTesio o BOIIPOcaM C
LEJIbI0 YCBOCHUS U 3aKPETICHUSI KOMIIETEHIIUH.
OcHoBHasl LIeIb CaMOCTOSTENbHON pabOThI CTYEHTA MIPH U3YUEHUH JUCLMUILTUHBI - 3aKpe-
NUTh TEOPETUYECKUE 3HAHUS, MOJIyYeHHBbIE B TMPOLIECCE JIEKIMOHHBIX 3aHATHH, a TakKke
c(hopMHPOBATH MPAKTUYECKHE HABBIKA CAMOCTOSITENIbHOTO aHalIn3a OCOOCHHOCTEH TMCHIUTUIUHBI.
OT4eThI 10 MPAKTUYECKUM 3aHATUSM O(POPMIISIFOTCS B COOTBETCTBHH C TPEOOBAHUAMH,
U3JI0KEHHBIMHU B METOJIMYECKUX YKA3AHUSX.

11 Ilepeyenb HHGOPMALMOHHBIX TEXHOJOTH, UCIOJIb3yeMbIX MPH OCYIIECTBJIECHUHU
00pa3oBaTe/ILHOIO MpoLecca MO0 AUCHUILIMHE, BKJKOYAs IepedyeHb MPOrpaMMHOIO
oOecriedyeHUs1 1 MH(POPMANUOHHBIX CIIPABOYHbBIX cHCTEM (IIPH HEOOXOIUMOCTH)

Libreoffice onmepanmonnas cucrema Windows
AntuBupyc Kacnepckoro (uiu ESETNOD)

12 Onuncanne MaTepuaTbHO-TeXHUYECKOH 0a3bl, HEOOXOAMMON 1JIsl OCYLeCTBJIEHHSA
0o0pa3oBaTeIbHOI0 Mpoecca 1o JMCHUIINHE

VY4yeOHast ayauTopusi A TPOBEIACHHS 3aHATHHA JEKIMOHHOTO THIA W JIa0OpaTOpUU
kadenpsl (QyHAAMEHTATBHOM XUMHM M XHMHYECKOM TEXHOJOTMM, OCHAIIEHHblEe Yy4eOHOMN
MeOEIBIO: CTOIIBI, CTYIbS IS 00YYaIOIIUXCS; CTOM, CTYJ ISl IPEToaaBaTens; J0CKa.

JlaGopaTopHas mocyaa (mpoOUpKH, KOJIOBI, MUTIETKH, OFOPETKHU, OFOKCHI U JIp.).

mKadQ BBITSHKHOM J1aOOpaTOpHBIN, B/CymMiabHBIN mKad P-6925 Tp.376, mydenbHast neysb
tuna «PEM»2/87, Becwr anexktponnsie BCT 150/5-0, Beckr Topcmonnbie BT-500, rpoxot
nabopatopubiii  KI1-109/2, xommiekt cut mia necka KCU ucnonnenwe 4, KpuocTtaT
(oxMaxmalmuii  TepMOCTaT) TmepemMernuBampmiee ycrpoictBo [19-0034, OGanst BoasHas
mectumectHass UT-4300E, OucepHast MenbHHIIA, MEIIaJKa MAarHUTHAs, PHUCIOCOOICHUE
tutpoBanbHOoe TIIP-M  MockBa [I'maBcma® IIO-617, onmmutka OIIT  xoud.1xBr,
BcenomorarenbHoe 00opynoBaHue (IITATHBBI, XOJIOAWIEHUKHA, TEPMOMETPHI U JIP. )

13 OcobeHHocTH peaau3anuM JUCHMIUVIMHBI sl HHBAJMIOB W JHI C
OrpaHUYEHHBIMH BO3MOKHOCTSIMH 310POBbSI

ITpu oOyueHMM NMIl C OrpaHMUYCHHBIMH BO3MOKHOCTSIMH 3/10pPOBbSl YUHMTBHIBAIOTCA HX
UH/IMBUYyalIbHBIE TcuXodu3nueckue ocodbeHHocTH. OOyuyeHHe WHBAIMIOB OCYIIECTBISIETCS
TaKXKe B COOTBETCTBUM C WHIUBUAYAJIbHOW NpOrpaMMoil peaOunuranuu HMHBanuiga (Ipu
HaJIUYHH).

Mna nuy c napywenuem ciyxa BO3MOMKHO IPENOCTaBIEHUE y4eOHOM HH(OpManuu B
BU3YaJIbHOU (hopMe (KpaTKUil KOHCIEKT JIEKLMH; TEKCThI 3a/1aHUH, HalleYaTaHHbIC YBETUYEHHBIM
mpUPTOM), Ha aAyAUTOPHBIX 3aHATUAX JAOINYCKAETCsl HIPUCYTCTBUE ACCHCTEHTa, a TaKXKe
CYpIIOTIEPEBOJUUKOB M TH(IOCYpAONEPEBOAYMKOB. TeKymuid KOHTPOJIb YCHEBAEMOCTHU
OCYILECTBIIICTCSI B IUCBbMEHHOM (opme: 0oOydaroluiics NUCbMEHHO OTBEYAET Ha BOINPOCHI,
NUCbMEHHO BBINIOJHET TMpakTHueckue 3amanus. Jlokman (pedepar) Takke MOXKET OBbITh
IpEeCTaBJIeH B MUCbMEHHOU (hopMe, TP 3TOM TpeOOBaHMS K COAEPIKAHUIO OCTAIOTCS TEMH XK€, a
TpeOOBaHUS K Ka4eCTBY M3JIOKEHHs MaTepurana (IIOHATHOCTh, Ka4eCTBO PEUH, B3aUMOJICHCTBHUE C
ayquTopued W T. J.) 3aMEHSIOTCS Ha COOTBETCTBYIOIIME TpeOOBaHUS, NPEAbABISEMbIE K
NUCbMEHHBIM paboTaM (KauecTBO O(QOPMIICHHSI TEKCTa M CIIMCKA JIUTEpaTypbl, TPAMOTHOCTb,
HaJIMYME MJUIIOCTPALMOHHBIX MaTepuaioB M T.1.). IIpomexkyrounas aTTtecramust A JMIl C
HapyICHUSMU CIIyXa MPOBOAUTCS B MHCbMEHHOH (opMme, MPH 3TOM HCHOJIB3YIOTCS OOIIHe
KpuTepuu oueHuBaHusA. Ilpu HeoOXOAMMOCTH BpeMsi MOArOTOBKM K OTBETY MOXET OBITh
YBEIUYEHO.
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s nuy ¢ napyuwienuem 3peHus NOTYCKaeTCs ayauaibHOE MpelocTaBlieHne nHpopMaluu,
a TaKXC MHCIIOJIb30BAHHUC HaA aYJAUTOPHBIX 3aHATHAX 3BYKO3allMChIBAOIIUX yCTpOﬁCTB
(muxTodoHOB W T.A.). JlomyckaeTcsi NMPUCYTCTBHE HA 3aHATHIX AaCCUCTEHTa (TIOMOIIHHUKA),
OKAa3bIBAIOLIETO OOyUYAIOUIMMCS HEOOXOAMMYI0O TEXHHYECKYI0 MHOMOIIb. TeKymuil KOHTPOJb
YCIIEBAEMOCTH OCYIIECTBIsIETCS B ycTHOM popme. [Ipu mpoBeneHnr MpoMeKyTOUHOM aTTeCTalllKu
JUISL UL C HApYIICHUEM 3pEHUS TECTUPOBAHUE MOXKET OBITh 3aMEHEHO Ha YCTHOE cobeceioBaHHe
10 BOIIPOCaM.

na nuy ¢ oepanuyeHHbIMU 803MOACHOCMAMU 300P0O8bA, UMEIOWUX HAPYULEHUS ONOPHO-
0gueamenvbHO20 annapama, Ha ayIUTOPHBIX 3aHATUAX, a TAaKKe MPHU MPOBEIECHUU TMPOLEIYp
TCKYIICTO KOHTPOJIA YCIICBACMOCTHU U HpOMe)KYTO‘-IHOI\/'I arTeCTalui MOryT 6I>ITB MpeaoOCTaBJICHBI
HEOOXOJMMBIE TEXHUYECKHE CpencTBa (MEPCOHANBHBIA KOMITBIOTEp, HOYTOYK WU JApYrou
TaJKET); JOMYCKAeTCsl MPUCYTCTBUE ACCHCTEHTA (aCCUCTEHTOB), OKA3BIBAIOIIETO O0YYaIOIINMCS
HEOOXOMMYIO TEXHUYECKYIO TIOMOIIb (3aHATHh pabodyee MeCTO, MepeABUTAThCS MO ayJIUTOPHH,
[POYNTATh 3aJaHHe, OYOPMUTH OTBET, OOIIATHCS C IMPENoJaBaTeseM).



14 JIuct nonojiHeHU#i U M3MeHEeHU i, BHECEHHBIX B pa004yI0 NporpamMmy
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JTUCIHUIIINHBI
Howmepa cTpanun OcHoBaHue
JUIs
Homep H3Me- Bcero Jlar U3MEHEHUS 1
H3MEHEHHU 3aMCHCHHBI HOBBI |CTPaHu MIOAITHUCH
HCHHBI AHHYJIMPOBAHHBIX a
o X % I JIIA,
X IPOBOAMBIIET

O UBMCHCHMUS




AHHOTanus padoyeil NporpaMmsl
no pucuumnHe «Kossonanas xumus»

Hean AucUNIMHBI

Lenpto wm3ydeHuss auctuIuiHbl «KoutommaHas Xumusy sBisiercs (OPMUPOBAHHUE Y
CTyJIeHTa 0a30BBIX 3HAHWM O TEOPUM U TPAKTUKE TMOBEPXHOCTHBIX SIBICHHM M JIHUCIIEPCHBIX
CUCTEM, 3aKOHAX U 3aKOHOMEPHOCTSX B OTOW 00JacTM M HAyYUThCS HX paIMOHAIBHO
HCIIOJIB30BaTh Ha MpakTuke. PaccMoTpeTs 06sact 1 chepbl CaMOCTOSITEIIBHOTO HCITOTH30BAHUS
3HAHWI KOJUIOMJIHON XUMUH, B YACTHOCTH B 00JIACTH MOJIYUYEHHUSI HOBBIX MaTEPHAJIOB.

3agaun AUCHUNIHHBI

1. U3yunth TepMOAMHAMUKY MOBEPXHOCTHBIX SIBJICHUN, B YaCTHOCTHU, MOBEPXHOCTHOIO
HATSDKCHHUST ¥ aICOPOIMM, TMOBEPXHOCTHOTO HATSHKEHUS U DIIEKTPUYECKOTO TOTEHIMAA
MOBEPXHOCTH, CTPOCHHUE JBOMHOTO 3JIEKTPUYECKOIO CJIOS, aAre3ud, CMauuBaHUA U pacTeKaHUs
JKHAJIKOCTEMN.

2. PaccMOTpeTh TUCIEPCHOCTh KaK TEPMOJMHAMUYECKHI MTapaMeTp, a TAKKE SHEPreTUKY
JUCTIEPTUPOBAHMS U 00pa30BaHMs HOBBIX (ha3.

3. Ilo3HaKOMHTBCS € aJICOPOIIMOHHBIMYI PAaBHOBECUSIMH, UX TIPUPOJIOH, KOIUYECTBEHHBIMU
XapaKTePUCTUKAMH, a TAK)KE METOJaMU U ITPUEMaMU UCCIIEI0BAHMS.

4. N3yunTh KHHETHYECKUE U ONTUYECKUE CTIOCOOBI U METO/IbI UCCIIEI0OBAaHUS TUCIIEPCHBIX
CHUCTEM.

5. I103HaKOMHUTBCS CO CTPYKTYPHO-MEXAHUUYECKUMH CBOMCTBAMHU JTUCIIEPCHBIX CUCTEM U
PEOJIOTHYECKUM METOAOM UX UCCIIEAOBAHMUS.

6. M3yuuTh arperaTMBHYI0 YCTOMYMBOCTh M KOAryJALMIO JHUCIEPCHBIX CcHUCTEM. B
YaCTHOCTH, TEPMOJMHAMUYECKHUE U KHHETHYECKHE (DaKTOPHl YCTOMUNBOCTH JTUCTIEPCHBIX CUCTEM.

®opMupyemMble KOMIIETEHIIUH

YK-1CnocobeH ocymiecTBIsATh MOUCK, KpUTUYECKUI aHAJIW3 ¥ CHHTE3 HH(OpMaIInH,
MPUMCHSITh

CHCTEMHBIHN TTOAXO/T IJIsl PEIICHHsI TIOCTABJICHHBIX 33124

OIIK-2 CnocobeH HCIoNb30BaTh MaTeMaTH4ecKue, (hu3uueckue, (QU3NKO-XMMHYECKHE,
XUMHYECKHE METOIBI JIJIsl pEIICHUS 3a/1a4 TPOECCHOHATLHON JEATEIbHOCTH.

IIK-1 CnocobGeH ocymecTBIsTh CcOOp M CHUCTEMaTH3alUI0 HAyYHO-TEXHUYECKOU
uHpOpMaUK JUIST Pa3pabOTKH METOJUK KOMIUIEKCHOTO aHall3a CTPYKTYphl M CBOWCTB
MaTepUasoB

Paszjnennsl iucuunanHbI

Beenenue. Konnouanas Xxumus - Hayka 0 IOBEPXHOCTHBIX SIBICHUSAX U TUCTIEPCHBIX
CHUCTEMax.

TepMoamHaMKKa MOBEPXHOCTHBIX SBJICHUN

[ToBepXHOCTHOE HATSHKEHUE U aTICOPOLIHS

AncopOnust MOBepXHOCTHO-aKTHBHBIX BemiecTB ([TAB).

MexaHu3M 00pa30BaHUS AMEKTPUUECKOTO CIIOSL.

[TonydyeHnre U OYMCTKA KOJIJIOUTHBIX CHCTEM.

Kunernueckue cBoMCTBa U METOBI UCCIAEAOBAHUS AUCTIEPCHBIX cUcTeM. CeuMeHTalus
Y TUCTIEPCUOHHBIN aHaIU3.

AFpeI‘aTI/IBHa}I YCTOI\/'I‘-II/IBOCTB " KOoaryjidanuga JUCrepCHbIX CUCTEM

CTpyKTypHO-MEXaHMYECKUE CBOMCTBA U PEOJIOTUYECKUN METOJ] UCCIEIOBAHUS
AUCIICPCHBIX CUCTCM.
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Pabouas mporpamma quCHMIUIMHEL cOCTaBiieHa B cooTBeTcTBUr ¢ DI'OC BO
- DakanaBpuar (CIeUANINTET, MATUCTPATyPa) 110 HAIIPABIECHHIO IIOANOTOBKH (1o
cnenuanbHocTH) 18.03.01 Xumudeckas TEXHOJIOIHS HA OCHOBAaHUHU Y4eOHOTO
mrana OO BO 18.03.01 Xumudeckast TeXHOJIOIHS, HAIPABISHHOCTD "X UMUKO-
TEXHOJIOrIYECKOE MMPOU3BOJICTBO ", OJJOOPEHHBIM Y UYEHBIM COBETOM YHUBEPCUTETA
(mpotoxoir Ne 9 «31» 03 2025 r)

Pabouas mporpaMmma JTUCIUILIMHBL 00CYKIeHA U PEKOMEHIOBAHA K
peanu3anuy B 00pazoBaTeNbHOM Iporiecce st 00ydyeHus ctyaerTos mo OITOI]
BO 18.03.01 Xumuyeckast TEXHOJIOTHS, HAIIPABIEHHOCTD " XUMUKO-
TEXHOJIOTMYECKOE MPOU3BOACTBO" Ha 3acelaHnu Kadeaphl MyHIaMEeHTAIbLHON
XUMHHU U XUMUYECKOU TEXHOJIOTHH «27» uroHg 2025 r., mpoToxoi No 13

3aB. kadeapoit DXuXT _ B.KyBapnun
_ sr# — I

Pazpaboruuk nporpaMmel,

K.X.H., JOIIEHT 1.B.byprix

J{upexrop Hay4yHOU ONOIMOTEKH [ ara} O(‘)C’K Rab.

'-:p

Ty

Pabovas nporpamMmMa nUCHUNIITHHEI IEpecMOTpeHa, 00CYKIeHa
pPEKOMEH/I0BaHa K MPUMEHEHHUIO B 00pa30BaTeIbHOM IIPOILECCE HA OCHOBAHHUH
y4eOHOT o0 I1aHa Hanpasiaenus noarotrosku 18.03.01 XumMudeckas TEXHOIOTHS,
OIOOPEHHOI0 YYEeHBIM COBETOM YHUBEPCUTETA IIPOTOKOT Ne —«  »

20 1. Ha3aceqaHuy Kadeapel

=T b

(HanmeHoBaHUe Kaeaphl, AaTa, HOMEP [IPOTOKONA) - N

3aB. Kadeapoi

T e et = T S e ————

Pabovast mporpaMma JUCIUIITHHEI IEpECMOTPEHa, 00CYKIEHA 1
pEKOMEHIOBaHA K IPUMEHCHHIO B 00pa30BaTENFHOM IIPOLIECCE HA OCHOBAHHUH
y4eOHOTr0 ITaHa HarpasIeHus TorotoBkr 18.03.01 XuMudeckas TEXHONOIUS,
OJIOOPEHHOr0 YYeHBIM COBETOM YHUBEPCUTETA IIPOTOKOT Ne  « »
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1 Heap 1 3axa4u AucuMIIMHBL. [lepedeHb MIIaHUPYeMBIX Pe3yJbTATOB 00y4eHUs
0 IMCHHIJINHE, COOTHECEHHBIX ¢ INIAHUPYEMBbIMH Pe3yJIbTATAMHI 0CBOeHHSI OCHOBHOM
npo¢eccuoHaIbLHOM 00pazoBaTeILHOI MPOrpPaMMBbI

1.1. Henn gucnuminnb
Ilenpto u3ydeHHs AUCHUILIMHBI «KommouaHas XuMus» sBiserca (OPMUPOBAHHE Y
CTy/leHTa 0a30BBIX 3HAHHMI O TEOPUM M HPAKTHKE IOBEPXHOCTHBIX SABJICHHI M JHMCIIEPCHBIX
CHCTEM, 3aKOHAaX M 3aKOHOMEPHOCTSAX B OTOH O00ONacTM M HAYYMThCS HX PalMOHAIBHO
HCIIOIb30BaTh Ha IIPaKTUKe. PaccMoTpeTh 061acTu B chepbl CaMOCTOSTEIBHOTO HCHIOIB30BAHMUS
3HAHMI KOJUIOUIHON XUMHH, B YaCTHOCTH B 0OJIACTH MOJTy4eHHUs HOBBIX MaTEpHaJIOB.

1.2. 3agaum TUCHMIJIMHBI

1. U3yunTh TEpMOAMHAMUKY MOBEPXHOCTHBIX SIBJICHUN, B YaCTHOCTH, MOBEPXHOCTHOIO
HATSDKCHHUST ¥ aICOPOIMH, TOBEPXHOCTHOTO HATSHKEHUS U DIIEKTPUYECKOrO TOTEHIMAa
MOBEPXHOCTH, CTPOCHHUE JIBOMHOTO 3JIEKTPUUYECKOIO CJIOS, aAre3u, CMauuBaHUsA U pacTeKaHUs
JKHAJIKOCTEMN.

2. PaccMOTpeTh TUCIEPCHOCTh KaK TEPMOJMHAMUYECKHI MMapaMeTp, a TAKKE SHEPreTUKY
JUCTIEPTUPOBAHMS U 00pa30BaHMs HOBBIX (ha3.

3. Ilo3HaKOMHTBCS € aJICOPOIIMOHHBIMYI PAaBHOBECUSIMU, UX IPUPOJIOH, KOITUYECTBEHHBIMU
XapaKTePUCTUKAMH, a TAK)KE METOJaMU U ITPUEMaMU UCCIIEI0BAHMS.

4. 3yunTh KHHETHYECKHUE U ONTUYECKUE CTIOCOOBI U METO/IbI UCCIIEI0OBAHUS TUCIIEPCHBIX
CHUCTEM.

5. I103HaKOMHUTBCS CO CTPYKTYPHO-MEXAHUUYECKUMH CBOMCTBAMHU JTUCTIIEPCHBIX CUCTEM U
PEOJIOTHYECKUM METOAOM UX UCCIEAOBAHMUS.

6. M3yuuTh arperaTMBHYI0 YCTOMYMBOCTb M KOAryJAIMIO JHUCIEPCHBIX CHUCTEM. B
YaCTHOCTH, TEPMOJMHAMIYECKHUE U KHHETHYECKHE (DaKTOPHl YCTOMUNBOCTH TUCTIEPCHBIX CUCTEM.

1.3 IlepeyeHnb MIaHUPYEMBbIX Pe3yJIbTATOB 00yUYEeHHS MO TUCUHUIJIMHE, COOTHECEHHBIX
¢ IUVIAHHPYEeMBbIMH  pe3yJbTATAMH  OCBOCHH  OCHOBHOM  mnpodeccHOHAIBHOMI
o0pa3oBaTe/IbHOM MPOrPaMMbI

Ta6muma 1.3 — Pe3ynapTaThl 00ydeHus 1Mo JUCITUTUTHHE

ITnanupyemvle pesynvmamol 0C80eHUS Koo IThanupyemvie
OCHOBHOU NPOgheccuonanbHoll U HauMeHo8anue pe3ynvmamoi
00pazosamenbHol NPOSPAMMbL uHouKamopa 00yueHus no OuCyuniune,
(komnemenyuu, 3aKpenieHnbie docmudicenus COOMHeceHHbvle C

3a OUCYUNTIUHOUL) KoMnemeHyuu, UHOUKAMOPAMU
KOO HauMeHOoB8aHue 3aKpenienHo20 0ocmudIceHUs
KOMnemeHyuu KOMnemeHyuu 3a OuCYuUnIUHOU KOMnemeHyuil
VK-1 ... YK-1Cnocoben YK-1.1 3namep: 3a1aun, BEIICTASL

OCYILECTBIIATh MIOUCK, | AHATU3UPYET 3aj7ady, | UX 0a30BbIE COCTABIISAIOINE
KPUTHYECKUM aHaIu3 U | BbLIENss ee 0a30Bble | Ymemsb: aHaU3upOBaTh

CUHTE3 UHPOPMAIUH, | COCTABJISIONINE 3a/1a4y, BBIJIENSS €
MIPUMEHSATH 0a30BBIE COCTABIISIONINE
CHCTEMHBIH ITOJIX O/ Bnaoemo (unu Umemo
JUTS pETIEHUS OnblMm 0esAmeIbHOCIUL):
IMOCTABJICHHBIX 3a/1a4 MeTtonaMu aHaan3a 3a7a4,

BBLIEIAS UX 0a30BBIE
COCTAaBJIAKOIIINEC




ITnanupyemvle pesyivmamol 0C80eHUS
OCHOBHOU NPOGeCcCUOHANbHOU
00pa308amenbHol NPOPAMMbl
(komnemenyuu, 3aKpenieHHbie

3a OUCYUNTIUHOUL)

K00
KoMnemenyuu

HAumeHoearue
KomnemeHnyuu

Koo
U HaUMeHo8aHue
uHouKamopa
docmudiceHust
KOMnemenyuu,
3aKpenieHHo20
30 OUCYUNTIUHOT

Ilnanupyemvie
pe3ynibmamasi
00yueHus no OuCyuniune,
coomHecenHvle C
UHOUKAMOPaAMU
docmudiceHus
KoMnemeHyuu

VYK-1.2 Onpenensiet
U paHXXHUpPyeT

3unamp: vadopmaruio,
TpeOyeMyIo IS pelCHHs

nHpopmMaruto, MOCTaBJICHHOM 3a7a4n

Tpebyemyro st Ymems: pamxupoBats

pereHus nHpopManuo, TpedyemMyro

ITOCTaBJICHHOMN TUTSL PeIIeHUs

3a1a4u IOCTaBJICHHOH 3a1a4yu
Bnaoemo (unu Umemow
OnblMm 0esAmeIbHOCIUL):
Onpenensarts u
paHXUPOBaTh
uHpopMaIuio, Tpedyemyro
JUTSI perieHust
MIOCTaBJICHHOU 3a1a4u

VYK-1.3 3namob: TOUCK

Ocy1ecTBIIsSIET MOUCK
nHpopManuu s
pelieHus
IMOCTaBJICHHOM
3a7a4M 110
Pa3IUYHBIM THITAM
3arpocoB

uH(MOpMALIUY [T PEIICHUS
IOCTaBJICHHOU 3aJa4u I10
Pa3TUYHBIM THIIAM
3ampocoB

Ymems: OcymecTBasTh
MMOMCK MH(POPMAIIHH IS
peLIeHHS TOCTAaBJICHHOMN
3a/1auy 10 Pa3JIMYHBIM
TUIIaM 3aIPOCOB

Bnaoemos (unu Umemo
ONbIM 0eAMEeIbHOCIUL):
OcymecTBIATh TOUCK
uH(OpMALIUY IS PEIICHUS
IIOCTaBJICHHOU 3aJa4u I10
Pa3TUYHBIM THIIAM
3aIpPOCOB CAMOCTOSITEIIbHO




ITnanupyemvle pesyivmamol 0C80eHUS
OCHOBHOU NPOGeCcCUOHANbHOU

Koo
U HAQUMEHOBAHUE

Ilnanupyemvie
pe3yibmamuol

00pazosamenbHol NPOSPAMMbL uHouKamopa 00yueHus no OuCyuniune,
(Komnemenyuu, 3aKpenienHvle docmudicerus COOMHeceHHbvle C
3a OUCYUNTIUHOUL) KoMnemeHyuu, UHOUKAMOPaAMU
KOO HauMeHOoB8aHue 3aKpenieHHo20 0ocmudiceHus
KOMnemeHyuu KOMNnemeHyuu 3a OUCYUNTUHOTU KOMnemeHyui
OIIK-2 ... OIIK-2 Cnocoben OIIK-2.3 3namup: HuzMKo-
UCIIOJIb30BaTh [TpunepxuBaercs XUMHAYECKUX OCHOBBI
MaTeMaTU4ecKue, (U3UKO-XMMHYECKHUX | CIIOCOOOB YIIPaBJIECHUS
¢usnueckue, pU3MKO- | OCHOB CIIOCOOOB CTPYKTYPOii, COCTOSIHUEM
XUMHUYECKHE, yIpaBiIeHUs MOBEPXHOCTU U
XUMHWYECKUE METOBI CTPYKTYpOH, CBOMCTBaMHU Marepuasia
JUISL pellieHus 3a1a4 COCTOSTHUEM Ymems: npunepxxuBatbcs
npodeccuoHaIbLHON MIOBEPXHOCTHU U (U3NKO-XMMHYECKUX OCHOB
JESITeIbHOCTH. CBOMCTBaMH CHO0Cc00O0B yNpaBIeHUS
Marepuana CTPYKTYPOii, COCTOSIHUEM
MOBEPXHOCTU U
CBOMCTBaMH Marepuaia
Bnaoemou (unu Umemo
OnbIM 0eAmenbHOCIU):
MPUHIMIIAMUA TPUMEHEHUS
(U3NKO-XMMHYECKUX OCHOB
CIOCO0O0B yIpPaBIICHUS
CTPYKTYPOM, COCTOSTHUEM
MOBEPXHOCTU U
CBOMCTBaMHU Marepuasia
[1IK-1 [1K-1 Coocoben ITK-1.2 IIpoBoaut 3unamup: METONNKY aHAIIN3a

OCYILECTBIISATH COOp U
CUCTEMAaTHU3alIHIO0
Hay4HO-TEXHUYECKON
uHpopmauu st
pa3paboTKu METOIUK
KOMILJIEKCHOTO
aHau3a CTPYKTYpHI U
CBOIWCTB MaTepHaJiOB

pa3paboTKy METOIUK
aHaJIN3a CTPYKTYPBI U
CBOMCTB MaTepHaJIOB
Ha OCHOBE
IIPUMEHUMOCTH U
JOCTOBEPHOCTH
CYLIECTBYIOIUX

CTPYKTYpPBI U CBOMCTB
MarepuaioB Ha OCHOBE
MIPUMEHUMOCTHU U
JIOCTOBEPHOCTH
CYILECTBYIOIIUX
Ymems: npoBOINTH
pa3paboTKy METOUK
aHalIu3a CTPYKTYpPHI U
CBOMCTB MaTepHajoB HA
OCHOBE PUMEHUMOCTH U
JIOCTOBEPHOCTH
CYILLECTBYIOIINX
Bnaoemo (unu Umemow
OnblMm 0esAmeIbHOCIUL):
METOAAaMHU pa3paboTKH
METOAMK aHaJIu3a
CTPYKTYpPBI U CBOMCTB
MaTrepuaioB Ha OCHOBE
MIPUMEHUMOCTHU U
JIOCTOBEPHOCTH
CYIIECTBYIOIINUX




2 VYkazanme MecTa [MCUHMIUIMHBI B CTPYKType OCHOBHOH Npog)ecCHOHAIBLHOM
o0pa3oBaTe/ibHOI MPOrpaMMbl

HNucuunnmuna «KosutonaHas XuMus» BXOAUT B 00s3aTenbHYI0 dacTh Omnoka |1
«ducuurumeel  (MOAYJIN») OCHOBHOM NpodeccHoHanbHON 00pa30BaTeNbHOW MPOTrpaMMBbl —
nporpamMmbl OakanaBpuata (crnenuanurera, Maructparypsl) 18.03.01 Xumuueckass TEXHOJIOTHSA,
HanpaBJIeHHOCTh (mpoduib, cnenuanu3anus) «XUMHUKO-TEXHOJIOTHYECKOE MPOU3BOICTBOY.
JucuunirHa uzydaercs Ha 3 Kypce.

3 OO0beM [MCUMIVIMHBI B 3a4eTHBIX €IUMHHIAX ¢ YKa3aHUEM KOJHYecTBa
aKaJleMU4eCKMX WJIM ACTPOHOMHUYECKMX 4YACOB, BbIIEJECHHBIX HA KOHTAKTHYI0 padoTy
o0yyarouuxcs ¢ npemnoaasarejieM (MO0 BUAAM Y4eOHBIX 3aHSTHH) U HA CAMOCTOSITEILHYIO
paboTty o0y4arommxcs

OO61mast Tpy10eMKOCTh (00beM) TUCHUTIINHBI COCTABISAET 9 3a4eTHRIX eUHMUI] (3.€.),
324 akageMHUYEeCKHUX Y4acoB.

Taomuua 3 — O0beM IUCIHUIIINHEI

. Bcero,
Buael yue6HOM paboThI 4ACOB
OO011ast TPYA0EMKOCTh AUCIUTUINHBI 324
KoHnTtakTHas paboTta o0yqaronuxcst ¢ mpenoaaBaTesieM 1Mo BUIaM 26,12
y4eOHBIX 3aHSATHUH (BCETO)
B TOM YHCIJIE:
JCKITUU 6
71a00paTOPHBIE 3aHATHS 10
IPAKTUYECKHE 3aHSITHSI 10
CamocrosiTenbHas pabora o0ydarommuxcs (Bcero) 288,88
KoHTposb (TOATOTOBKA K 9K3aMEHY) 9
KonraktHas pabora o mpomexxyrodnoit arrecranuu (Bcero ATTKP) 0,12
B TOM YHCIIE:
3a4yer HE NMPEeTyCMOTPEH
3a4eT C OI[CHKOU HE MPeTyCMOTpEHA
KypcoBas paboTa (IpoeKT) HE TIPEAYCMOTPEH
9K3aMeH (BKII0Yast KOHCYJIBTAIUIO TIepe]l IK3aMEHOM ) 0,12

4 Coneprxanue JTUCIMILUINHDBI, CTPYKTYPHPOBaHHOE 10 TeMaM (pa3esiaM) ¢ yKa3aHHeM
OTBECHHOI'0 HA HUX KOJHYECTBA aKaleMHYECKHX YACOB U BUI0B Y4eOHBIX 3aHSTHI
4.1 ConepxxaHue QM CUUILTHHBI

Tabnuua 4.1.1 — Conep:kanue TUCIUILTUHBI, CTPYKTYPHUPOBAHHOE MO TeMaM (pazaeiam)



Paznen (Tema)

Conepxxanue
JUCIUTUTAHBI
2 3
Baeere. O6ume IPEICTABIICHHS O JMCTIEPCHBIX CHCTEMAX, TIOBEPXHOCTHBIX AB/CHHX,
Kosomias aucriepcHol (aze u AMCTIEPCHOHHOF Cpefie. Knaccudukarmst 1ucriepcHbIX CUCTEM.
XHMIS - HayKa 0 HpI/IBHaE(I/I 00BEKTOB KOJUTOMTHOM XuMuH. Kiaccudukariyst moBepXHOCTHBIX
HOBEPXHOCTHBIX siBiieHHi. OCHOBHBIE TIOBEPXHOCTHBIE SIBJICHHSL: aICOPOLIMS, a/Ire3Us U CMayrBaHHE,
ABICHISX 1 KaITWUIAPHOCTD, EKTPHHECKHE ABJICHNS, BOSHHKHOBEHNE HOBBIX daz,
JHCTIEPCHbIX YCTOHMMBOCTD M KOATYJLLINS JMCIEPCHBIX CHCTEM, CTPYKTYpoOOpa3oBaHUe U T.1. U
CHCTEMAX. UX POJIb B XO3SIHCTBEHHOM JICATENFHOCTH YeNIOBEKA, PHPOJIE, OMOOTMYEeCKUX
nporeccax.
OO0nwe TepMOIMHAMIYECKUE TapaMeTPbl IOBEPXHOCTHOTO ciiosi. CBOMCTBa
MOBEPXHOCTH JKUJIKMX U TBepAbIX Tel. [loBepXHOCTHAs 3HEPris B 001IEM
YpaBHEHUH TIEPBOTO U BTOPOTO Ha4all TepMOIMHAMUKH. [ eomeTpruueckue
TepmouHaMiKa | mapameTpbl HOBEPXHOCTH: TOJIIIMHA CIIOS, YIeNbHAs TIOBEPXHOCTb, KPUBHU3HA
MOBEPXHOCTHBIX | TIOBEPXHOCTH, TUCHEPCHOCTh. [I0BEpXHOCTHOE HATSDKEHHE KaK MEpa SHEPTHU
SIBJICHUIA I'n606ca mexdazHoit moBepxHocTH. [IoBepXHOCTHOE HATsDKEHUE U TIPUPO/Ia
TBEPIIBIX U KUIKKX Tel. YpaBHeHue [ nb0ca-I enpMronblia 1yt BHyTpeHHEH
(TTOJTHOIA) PHEPIUH MTOBEPXHOCTHOTO CJ10s1. Terora 00pa3oBaHusI €TUHULIHI
TIOBEPXHOCTH.
Onpenenenue aacopOuyu. BemunHbI MOTHON M30BITOYHOM (THOOCOBOI)
ancop6umu. Mzorepma, u30mmka, n3o06apa, u3octepa aacopoLuy u
[ToBepxHOCTHOE mddepeHImaTsHOE COOTHOIIICHUE MEXK Ty HUMH. V30TepMBbI a1copOIimm ux
HATSDKEHUE U Buj1. OyHIaMeHTambHOe acopOIMoHHOe ypaBHeHue [ nO0ca (CBs3b
azicopors MOBEPXHOCTHOTO HATSDKEHUSI C XUMUUECKUM MOTeHIMaoM). [loBepxHocTHast
aKTHBHOCTb BEILIECTB U €€ XapaKTEepUCTHKA. [[0BepXHOCTHO-aKTHBHBIE U
MTOBEPXHOCTHO-MHAKTUBHBIC BEIIIECTBA.
Anresusi, cMaUMBaHUE M paCTEKaHUE JKUIKOCTeH. Anresust u koresust. [Ipupoza cun
Ascop6ims TIpH A/ITE3HH. VYpasaenue /{ronpe 17151 paboThI aire3ur. YT0J CMauYMBaeMOCTH
HIOBEPXHOCTHO- (kpaeBoii yroi) 1 3aK0H IOHE‘a. VYpasuenue ronpe-tOHra. .HI/I?(bI/IJILHOCTb u
AKTHBHLIX T10(OOHOCTH TIOBEPXHOCTEH. Y CITOBUS pacTekaHus sxuakocterd. Koadduiment
semects (ITAB) pacrekanust. dpdexT MapaHroHu 1 CKOPOCTb pacTeKaHUs. MexaHu3M pacTeKaHus
Ha JKUJIKOCTSIX U TBEP/IbIX Telax. 3HaueHuUe SIBJICHUH a/ire3uy ¥ CMaYBaHus B
TEXHHKE U XUMUUYECKOH TexHoJoruu. I uapodobusie marepuansl. diaoTarus.
N3osnekTpuueckas 1 n30MOHHASE TOUKU. COOTHOIIEHUE MEKTY AIEKTPUUECKUM
MIOTEHIIMATIOM ¥ TIOBEPXHOCTHBIM HaTsDKeHHEM (ypaBHeHue JlurmMana).
DJEeKTpUYECKUI TTOTSHITAT M THOOCOBCKas afcopOIHsi HOHOB. Y paBHEHHUE
Y E— ANEKTPOKAIIIAPHOM KpuBOil. [loTeHnman Touku HyneBoro 3apsna. CtpoeHne
TBOIHOTO 31ekTpudeckoro cios (JIDC). O6mas xapaktepuctrka ctpoerus J[9C.
00pazoBaHus
SICKTPHUCCKOTO Crpoenue JIOC no I'enbmrosneity. Ypauenue I'yn-Henmena. Tomuuna JI9C u
IS BIIMSIHUE Ha HEe Pa3INUHbIX (PaKTOpOB. DNEKTPOKMHETUYECKHUE sBIIeHH. YeTbipe

BU/IA AJIEKTPOKUHETUUECKUX SIBJICHUM. DNIEKTPOKMHETUIECKHUIA TOTEHLIA U
BJIMSTHHIC HA HETO Pa3NIMUHbIX (PakTopoB. YpaBHeHue [ enmpmrosnbIia -
CMOITyXOBCKOTO JJIsI 2JIEKTPOOCMOca 1 3ekTpodopesa.. [IpumeHenre
AJIEKTPOKUHETUYECKUX SIBJICHUH HA MTPAKTUKE.




Camonpoun3BosbHOE MuUIIeIoo0pa3oBanue B pactBopax [IAB. Ctpoenne u ¢popma
MHUIIEIJ IPU PA3HBIX KOHIEHTpaLUsX U cpefax. Kpuruueckas KOHLIEHTpaIwst

[Tomydenue u mutieooopasoBanus (KKM) u metoab! ee onpenenenns. OCHOBHBIE (DaKTOPBHI,
OYMCTKA Bistrorye Ha KKM. ComoGumusarys 1 ee IpUMEHEHHE B TEXHOIOTMYECKUX
KOJUTOMTHBIX niporreccax. I napodunbao-umnodwbHb Oananc (I'JIb). DuepreTrka
CHCTEM. JICTIEPTUPOBAHKS 1 00pa30BaHus HOBBIX (ha3. OCHOBHBIE CIIOCOOBI TIOYUEHHS
JIMCTIEPCHBIX cUcTeM. MeTo bl CTaOMIM3ALMH TUCTIEPCHBIX CUCTEM C Pa3IMYHbIM
arperaTHbIM COCTOSTHUEM (a3.
Kunernaeckue A3p030I1H, TIOPOIIIKH, CYCTICH3UH, JIM030JI1, SMYJILCHH, TICHBI 1 X KJIaCCU(DUKAIHS
CBOICTBa U TI0 JIMCIIEPCHOCTH, KOHIIEHTpalyu. 3akoH CTOKca IpH CeTMMEHTALIMH B
METOIBI LEHTPOOSKHOM TI0JIe. OCHOBBI CETMMEHTAMOHHOTO aHasH3a. CeMMEHTAIMOHHBIA
UCCIIEJOBAHNS aHaNIM3 NoJMMCTIepcHbIX cucteM. Kpusas ceqmenTatui. Kprsble pacripeneneHus
JICTIEPCHBIX yacTuIl 1o paarycam. Onpezenenre ynembHoU moBepxHocTH. CriocoObI pacuera
CHCTEM. CPEAHMX Pa3MEPOB YACTHLL ¥ TIOJIMAUCIIEPCHOCTD. DKCIIEPUMEHTAIIBHBIE METOBI U
CenmumMeHTaIMsi M | TIPUEMBI B CEIMMEHTAIIIOHHOM aHAH3E. Y JATICHNE a3po30JieH (ITbUISH, TYMaHOB) -
JIACTIEPCUOHHBIN | OUMCTKA Ta30B, OCAKACHUE CYCIIEH3HHI U T. 1.
aHaJIM3.
O0111e BOMPOCH! YCTOMYNBOCTH AUCIIEPCHBIX CUCTEM. TepMOoarHaMu4ecKue
U KHHETHYecKre (PaKkTophl yCTOMYMBOCTH AUCIIEPCHBIX cucTeM. KuneTnka
Koarysiuu 1uo(oOHbIX cucteM. KuHneTnka Koarysuy 1mo
ArperatuBHas | CmoiyxoBckoMy. D(PGHEeKTUBHOCTH COYAAPEHUI MEX Ty YaCTHIIAMHU U
YCTOMUYMBOCTB M | MOTEHIMATBHBIN Oapbep. Bpems monoBuHHOM Koarynsun.. beictpas u
KOaryJsius MeJIeHHas Koarynsauuu. QakTopsel, BIUSIONIME Ha arperaTuBHYIO
JQUCIIEPCHBIX yCTOHYUBOCTb. OCHOBBI TEOPUH YCTOWUMBOCTH U Koaryssiuuu [JJIOO
CUCTEM (Hepsiruna, Jlannay, ®epsesi, OBepOeka). [loTeHnnansHbIi 6apbep U ero
3aBHCUMOCTH OT TONIIMHBI 1udy3HOro cnod. Ilopor koarynsuuu.
3aBUCUMOCTB IIOPOTa KOAryJsluU OT 3apsa HOHA SJIEKTPOJIUTOB B
cootBeTcTBUM ¢ Teopuel JJIPO. [Tpasuno Hlyneue-I"apau.
Peosnorus kak MeTo HCCIEIOBAHMS CTPYKTYPBI AUCTIEPCHBIX CUCTEM.
CrpyKTypHO- CTp}’KTypOO6p213OB2lHH€ KaK YacCTHbIH cirydaid koarysasiu. OCHOBHbIE
MOXAHICCKIC PEOJIOTHYECKUE CBOMCTBA (YIPYTOCTb, TNIACTUYHOCTD, BI3KOCTh M IIPOYHOCTH) U
CBONCTE I AKCHUOMBI PEOJIOTMH ¥ COOTBETCTBYIOLME UM MOJIENH HCATU3UPOBAHHBIX
peosTorHeCKii MarepuaioB. Harpspkenue u ne(bopluwaum. Knaccudukanms qucnepcHbIX CHCTEM
MeTOx TI0 CTPYKTYPHO-MEXaHUIECKUM CBOICTBaM. TeopHs CTpyKTypooOpa3oBaHHs
O — (Q)HS,HKO-XHMI/IquKaﬂ MexaHI/IKa)U— OCHOBA TIOJTYYCHHS MAaTEPUATIOB C 33 JaHHBIMH
JHCTICPCHBIX cBolicTBamMuU. Peonornueckue CBOWCTBA KUAKOOOPA3HBIX U TBep;[O(36pa3HHx
CHCTOM. CHUCTEM. DJIEMEHTBHI YIPaBJICHUS CTPYKTYPHO-MEXaHUUECKUMU CBOMCTBaMU

MarepuanoB. DakTopsl, ONPEAEISIONIME IPOYHOCTH CTPYKTYP U MEXaHU3M
CTpYKTypooOpa3oBaHus. MeTo bl U3ydeHHUs CTPYKTYP AUCHEPCHBIX CUCTEM.

Ta6muma 4.1.2 — ConeprkaHue JUCIUILTMHBI M €M0 METOJMUECKOe 00ecTIieyeHre

Ne Pazgen (Tema) Bune! negrensHOCTH VYuebHO- dopMmbl Kowmmere
I/ | JUCIUTLINHBI Jlek., | Ne Ne METOAU- TEKYILETO H
gac J1a0. mp. YecKHe KOHTPOJIS 185071
MaTepuanbl | YCIeBaeMoC
T (110
HeJIeIIM
ceMecTpa)
1 2 3 4 5 6 7 8
1 Bsenenue. 1 V-1, YK-1
Komtonmras xumus - V-2, OIIK-2




HayKa O MVY-1 IMK-1
MTOBEPXHOCTHBIX

SIBJICHUSIX U

JIACTIEPCHBIX

CHCTEMaX.

2 [ToBepxHOCTHOE v-1, 3JL,C YK-1
HATSDKEHUE U V-2, OIIK-2
aJIcopOIsL. MY-2 IK-1

3 AJre3us, CMauYHBaHKE V-1, C YK-1

Y pacTeKaHue V-2, OIIK-2
SKUIKOCTER. Are3ust u V-3, [1K-1
KOre3usl. v-4

4 [lomyuenue u ouncrka | 1 6 V-1, C VK-1

KOJUTOMIHBIX CUCTEM. V-2, OIIK-2
V-5, IK-1
MV-1

3JI — 3amuTa maboparopHoit pabotsr; KO — koHTpONBHBIN onpoc; C-cobecenoBaHme
4.2 JlabopaTopHbie padoThl M (MJIH)IPAKTHYECKUE 3AaHATHS
4.2.1- JIabopaTopHble padoThI
Ta6nuua 4.2.1- JlaboparopHbie pabOThI

HaunmenoBaHue 1a00paTopHOii paboThI O06mwem, yac
2 3
1
N3mepeHne noBEpXHOCTHOIO HATSKEHUS HA TPAHULIE BYX 4
1 JKUIKOCTEN.
HccnenoBanue aacopOIMu Ha rpaHulie paszaena (a3 Boga- 2
BO3yX
[ToydeHne KOTONIHBIX CUCTEM Pa3ITUYHBIMU METOIAMH 4
UTOTO 10
Tab6muia 4.2.2 — [IpakTudeckue paboThI
Ne O0BeM,
HauMmeHoBaHMe TPaKTUYECKOTO 3aHATUS
n/n ac.
[ToHsiTHE qUCTIEPCHOCTH KOJUIOMAHBIX cUCTeM. PacueT oCHOBHBIX
1 XapaKTEPUCTHK P
2 [MonomorekymsipHas abcopOius. Y paBHenue JIeHrMopa 2
3 [[lomumonexynspHas aacopOrus. Ypasaenue bOT 2

4 PraekrpoocMoc,diekTpodopes. PacueT 0CHOBHBIX MOKa3aTelel mpomeccoB | 2

5 [|Axaresus, kore3us. YpaBHeHnue FOHra

HUroro

10




4.3 CamocrtositenbHas padora cryaentos (CPC)

Tabnuna 4.3- CamocTosiTenbHas paboTa CTYJCHTOB

Ne

HaumenoBanwue paznena (TeMbl) TUCITUTUTHHBI

Cpox
BBITTOJTHEHUS

Bpewms,
3aTpaynBacM
oe Ha
BBITIOJTHCHHE
CPC, ygac

2

3

4

OCHOBHBIE 3Tanbl Pa3BUTHS  KOJUIOMTHOM XHUMHH.
['maBHBIC HOBBIC HAIPABJICHHUA U OOBEKTHI, N3y4aeMbIe
HayKoU. B3auMOCBsI3b KOJUIOUIHONW XUMHHU C JIPYyTHMMHU
XUMUYECKUMH JTUCITUTIMHAMY, ¢ (PU3UKON, OHOJTOTHEH,
TeOJIOTHei, METUILIMHOM.

1-2 Henenu

30

CBs13b CBOOOTHOM TTOBEPXHOCTHOM SHEPTHH C TETUIOTOM
cyormmarmu  (mpaBwio  Credana),  Momynem
YIPYTOCTH, WACAIBHOM IPOYHOCTBIO W JAPYTUMH
CBOMCTBaMU BelecTsa. [10BepXHOCTh paszena Mexay
JByMsl KOHAEHCHpOBaHHbIMM  (azamu. IlpaBuio
AHTOHOBA; YCJIOBHSI €TO IPUMEHEHHSI.

3-4 genenun

32

Ob6nactu npumenerus [TAB. BricokoMomnekymnsipHbie
[TAB (mpumepsl, OTIMUMsS OT HU3KOMOJIEKYJSPHBIX
I[TAB). IIpobnema  Ouopazmaraecmoctu  IIAB.
Knaccudukamms [TAB mo mexaHusmy ux AeHCTBUS
(cMaumBaTeny,  AMCHEPraTopbl,  CTaOMIM3aTOPBHI,
MOTOIIIHE BEIIECTRA).

5-6 Henenn

37

VYrpasieHne cMauMBaHMEM B Ipoleccax (IoTaIuu.
Bmusaue ancopOrmonnsix crnoeB [TAB Ha cmaszouHoe
JICMCTBHE Y HA TPAHUYHOE TPEHUE.

7-8 Hemenu

32

KanwuiipHoe TedyeHHe B MOPHCTHIX — Cpenax.
[IpakTuueckre NpUIOKEHUs (BBHITECHEHHE HE(TH,
TEYCHUE B HEBECOMOCTH U JIp.).

9-10 genenn

32

ONeKTPOKMHETHYECKHE  SIBJICHUS:  3JIEKTpodopes,
ANIEKTPOOCMOC, TMOTEHIMATIbl TEYCHUs] M OCEJaHus;
MOTEHLMANl;  TPaHWLA  CKOJbXKEHHs.  MeTojbl
OIpe/IeNIeHNs ANEKTPOKUHETHUECKOTO MOTEeHIIHANIA.

11-12 gHenenu

30

DNeKTpoKamwuIsipHble  siBjeHus. [lonstue 00

SJICKTPOMOBCPXHOCTHBIX ABJICHUAX

13-14uenenn

32

[posiBnienne 3¢pdexra Pebunnepa B NpUpOIHBIX H
TEXHOJIOTHIECKUX TIpolieccax (MpUMepHI).
[loBblIeHWE  TPOYHOCTH  TPU  PACTBOPCHHUHU
MOBEPXHOCTHOTO ¢110s1 KpuctaiuioB (3 ekt Modde).

15-16 Henenun

31.88

Pons IIAB B mponeccax mnoiaydeHHs AUCHEPCHBIX
cucreM. IIponeccel aucneprupoBaHust B NPUPOAE U
TEXHUKE.

17-18 Henenu

32

HUTOro

288,88




5 IlepeueHb y4eOHO-METOAMYECKOr0 olecriedeHHsl AJIs1 CAMOCTOSITEIbLHON PpPadoThl
o0yyarommxcsi o JMCHHUIJIMHE

CTyneHTbl MOTYT MpH CaMOCTOSITEIbHOM HM3YUYE€HUU OTHENbHBIX TEM U BOIPOCOB
TUCIUIUIAH TIOJIb30BAaThCs Y4€OHO-HATVIIHBIMA TIOCOOUSIMH, Y4€OHBIM OOOpYyIOBaHHUEM U
METOAMYECKUMHU pa3paboTkamu kadenpsl B pabodee Bpems, ycTaHoBieHHoe IIpaBumamu
BHYTPEHHETO pacriopsiika pabOTHUKOB.

YueOHO-MeToaAMYeCKOe 00ecreueHue i CaMOCTOSATEILHON pabOThl 00YUYaAIOMIUXCS 110
JTAHHOM TUCLUIUIMHE OPraHU3yeTCs:

OubIUOMeEKOlU YyHUBepcumema.:

e OubmuoTeyHblii (GOHA  YKOMIUIEKTOBAaH Y4eOHOW, METOIMYECKOW, Hay4HOH,
MEPUOINYECKOM, CIIPABOYHOM M XYJT0KECTBEHHOM JTUTEPATypoil B cOOTBETCTBUU ¢ YII u nanHOM
PILJ;

® pMeeTcsl JOCTYyNl K OCHOBHBIM HH(GOpPMAalMOHHBIM 00pa3oBaTelbHBIM pecypcam,
nH(pOpManMOHHON 0a3e MaHHBIX, B TOM 4Yuciie OuOarnorpaduyeckoi, BO3SMOKHOCTh BBIXO/A B
HNuTtepner.

Kagheopoii:

e myreM oOecreyeHHs JOCTYMHOCTH BCEro HEOOXOAWMOro y4eOHO-METOAMYECKOTO M
CIIPaBOYHOI'0 MaTepHaa,

® [IyTeM MpPEIOCTABIICHUS CBEJCHUN O HAIUYUHU Y4eOHO-METOJIUYECKOW JHUTEpaTyphl,
COBpPEMEHHBIX MPOTPAMMHBIX CPECTB.

e myTeM pa3pabOoTKHU:

— METOIMYECKUX PEKOMEHJAINH, ITOCOOMH M0 OpraHMu3aluu CaMOCTOSTEILHONH paboThI
CTYICHTOB;

— TeM pedepaTos;

— BOIIPOCOB K 3a4eTy;

—METOMYECKUX YKa3aHUH K BBITOTHEHUIO JJAOOPATOPHBIX PaboT U T..

munozpaghueli yHugepcumema:

— MOMOIIb AaBTOpPaM B TOATOTOBKE M W3JaHUU HAYYHOW, Y4eOHOH M METOAMYECKOU
JUTEPaTypHI;

—yJOBJIETBOPEHUE NOTPEOHOCTH B TUPAKUPOBAHUM HAYYHOH, y4eOHON U METOAMYECKON
JUTEPATYPHI.

6 OOpa3oBaTe/ibHbIe TEXHOJOTHH. TeXHOJOTHM HCHOJIb30BAHUS BOCIHHUTATEIbHOTO
MOTEHIUAJIA TUCIUIIINHBI

Peanu3anus KOMIETEHTHOCTHOTO MOAXOAA MPEIyCMaTPUBAET IIMPOKOE UCIIOIb30BAHNUE B
0o0pa3oBaTeIbHOM MPOIECCEe AKTHBHBIX M HMHTEPAKTUBHBIX (OPM MPOBEACHUS 3aHATHIA B
COUETAaHUM C BHEAyAMTOPHOHM paboToil ¢ 1enplo  (GOpMHUPOBAHUS  YHUBEPCAJbHBIX,
oOmenpodeccuoHaNbHBIX M MPO(EeCCHOHAIBHBIX KOMIIETeHIMH oOy4atomuxcs. B pamkax
JUCLHUIIIMHBI IPEyCMOTPEHBI BCTPEUH C IKCIEPTaMH U cnenuanucramMu Komurera no tpyny u
3aHATOCTH HaceneHus: Kypckoii odmact.

Tabmuma 6.1 — MuTepakTuBHBIE 00pa30BaTEIbHBIE TEXHOJIOTHH, HCIIONb3yeMbIC IPH
IIPOBEACHUH ayJUTOPHBIX 3aHATUN

Hcnoms3yembie OOmbewm,
No | Hanmenosanue pasjiena (JIeKIMH, TPAKTUYECKOTO | HHTEPAKTUBHBIC Jac.
~ | nuu 1abopaTOPHOTO 3aAHSITHS) oOpa3oBartenbHbIC
TEXHOJIOTUHU
1 | MHoroo0pa3ue KOJJIOUIHBIX CHCTEM B IIPHPO/IC Jleknus-npe3enTamms 2
3 JlabopaTopnast pabota 4
HccnenoBanune aacopOIMM W3 PAacTBOPOB HA | IO HCCIICZIOBAHUIO
TBEPJIOM aJICOPOCHTE copOIMH  Pa3IMIHBIMU
o Ipupoe




| | amcopbeHTaMu

Hroro: 6

[IpakTudeckass MOATOTOBKA  OOYYAlOIIMXCS TMPU  peaau3aldd  JTUCIUTUIHMHBI
OCYIIECTBIIACTCS TYyTeM TPOBEACHUS MPAKTUYCCKUX / T1a0OpaTOPHBIX 3aHATHH  (VKazame
HYJICHOE), TIPEyCMAaTPUBAIONINX yJacTHEe OOYJAIOIIMXCS B BBHITOJHEHUHU OTACTHHBIX 3JIEMEHTOB
paboTt, CBs3aHHBIX C Oyaymed NpodecCHOHATBHON NESATEIbHOCTRIO M HANpaBJICHHBIX Ha
dbopMupoBaHHe, 3aKperUieHHWEe, pa3BUTHE TMPAKTUYCCKUX HABBIKOB W KOMIIETCHIUH I10
HarpaBjIeHHOCTH (Tpouiito, Crenuainu3aiu) MporpaMMmbl OakamaBpuaTa (CHEIUATUTETA).
[IpakTryeckas MOATOTOBKA BKIIIOYAET B CeOs OTACIbHBIC 3aHATHUS JICKIIMOHHOTO TUIA, KOTOPHIE
MPOBOAATCS B MPOQPHIBHBIX OPraHU3alUgX U PeAyCMaTpUBAIOT Mepeaavy yueOHol nHpopmanuu
o0yJaronmmcs, He0OXOIUMOU JIJIsi TIOCTEAYIOIIETO BBIMOJHEHUST PadoT, CBSI3aHHBIX C OymyIien
po¢hecCHOHANBHON 1eSTEIbHOCTHIO.

CopepxaHne TUCIUILUIMHBI O0JIaJaeT 3HAYUTEIHHBIM BOCHHUTATEIBHBIM IOTCHIIUATIOM,
MOCKOJIbKY B HEM aKKyMYJIUPOBAaH MCTOPUYECKUN U COBPEMEHHBIN COIMOKYIbTYPHBINH U (WIIH)
HAYYHBII ONBIT YEJIOBEUECTBA (YKA3amMb MOAbKO MO, YMO PeaibHO COOmeemcmeyem OaHHOU
Ooucyunnune). Peanusanusi BOCHUTATENBHOTO MOTEHIMANA IUCHUIUIMHBI OCYIIECTBISIETCA B
pamMKax eauHOro 00pa3oBaTeNbHOTO M BOCIHTATEIBHOIO TIPOIlECcCa U CIIOCOOCTBYET
HENPEPHIBHOMY Pa3BUTHUIO JINYHOCTU KaXXJI0T0 oOydaromierocs. JMCUUIIIIMHA BHOCUT 3HAaYUMBIN
BKJIaJ] B (hopmupoBaHue o0miel u (uiau) npodecCHOHATBHON KYJIBTYPhl 00y4JalomuXcsl (YyKkazamo
MONILKO MO, 4Mo peanvbHo coomeemcmeyem OaHHou oucyuniure). ColnepkaHue AUCHUTLIMHBI
CIOCOOCTBYET JTYXOBHO-HPAaBCTBEHHOMY, TPaXXIaHCKOMY, MaTPUOTHYECKOMY, IPABOBOMY,
SKOHOMHMYECKOMY, MPOo(hecCHOHANBHO-TPYJOBOMY, KYJIbTYpHO-TBOPUYECKOMY, (HU3HUECKOMY,
HKOJIOTHYECKOMY BOCIIUTAHUIO OOYUAIOIIUXCS (U3 nepeducienHo2o ciedyem yKazams moabKo mo,
Umo peanbHO cOOmMeemcmayem OAHHOU OUCYUNTUHE).

Peanu3arust BocmuTaTenbHOTO MOTEHIIMATA TUCITUTUIMHEI TOAPa3yMEBaET:

— LIeJIeHanpaBiIeHHbIA 0TOOP MpernoaBaTeieM U BKIIOUEHUE B JIGKIIMOHHBIA MaTepua,
MaTepuai Juisi IPaKTUYEeCKUX U (MJIH) JJabOpaTOPHBIX 3aHATHI cofepKaHUs, JEMOHCTPUPYIOIIETO
oOydarmuMcst 00pa3Ilbl HACTOSIIIETO HAYYHOTO MOABIKHUYECTBA CO3aTelIel 1 TpeICTaBUTEIeH
JAHHOW OTpaciiv HayKu (MPOU3BOJACTBA, SKOHOMUKHU, KYJIbTYPHhI), BBICOKOTO MpodeccroHaniu3ma
yUeHBIX (TMpeACTaBUTENEH MPOM3BOACTBA, MAESTENed KyIbTyphl), MX OTBETCTBEHHOCTH 3a
pe3ynbTaThl U TMOCJIENCTBUS ACSITEIbHOCTH JUIsl MPUPOABI, YeJIOBEeKa M OOIECTBa; MPUMEPHI
MOJJTMHHON HPABCTBEHHOCTH JIFOJICH, TPUYACTHBIX K PA3BUTHIO HAYKH, KYIbTYPbI, dKOHOMUKH U
IMPOU3BOJCTBA, a TaKXe TMPUMEPbl BBICOKOM  TyXOBHOW KYJIbTYpbI, IaTPHOTU3MA,
IPaXJIaHCTBEHHOCTH, TYMaHM3Ma, TBOPYECKOTO MBIIUICHUS (U3 NepeducienHo2o cledyem
VKa3ams moabKo mo, 4mo pearbHO COOmeemcmayen 0aHHOU OUCYUNIUHe),

— TPUMEHEHHE TEXHOJIOTHH, (OPM M METOJOB MPETOAABAHMS TUCIUTUIMHBI, UMEIOIITNX
BBICOKHI BOCHUTATENbHBIA AS((EKT 3a cueT co3maHus YCIOBHMA JUIsl B3aUMOJICHCTBUS
00ydJaronuxcs ¢ mpernoiaBareneM, ApyruMu 00 yJarouMucs, PeACTaBUTEIMU paboToaarenei
(koMaHzaHas paboTa, MPOEKTHOE OOyueHHe, NENOBBIE HIPHI, pa300p KOHKPETHBIX CHUTYAIH,
pelieHrne KelcoB, MacTep-KIIACChl, KPYIJIBIE CTOJIBI, TUCIYTHI U JIP.) (U3 nepeyucieHHo20 ciedyem
YKA3ams mMoabKo Mo, 4mo peaibHO COOMEemcmayem OaHHoU OUCYUNIUHe);

— JUYHBIA TNpuMep IMpernojaBaTelis, JAEMOHCTpalyi0 UM B 00pa3oBaTeIbHOM
JEATETLHOCTH M OOIIEHNH ¢ 00YJaIOMMMHUCS 332 paMKaMH 00pa30BaTeIbLHOTO MPOIIecca BHICOKOM
o0mielt 1 npoecCHOHAIBHON KYJIBTYPHI.

Peanuzanusi BocmHUTaTenbHOrO TMOTEHIMANA AMCHMIIMHBI Ha Y4YeOHBIX 3aHATHUSX
HampaBjieHAa Ha TOJJEpKaHWE B YHHMBEPCHUTETE €IMHON pa3BUBAloOIIell 00pa3oBaTelbHON U
BOCIHUTATEIbHOW cpefpl. Peanu3anusi BOCHUTATEIbHOTO MOTEHLHMANa AUCHMILUIUHBI B XOJE
CaMOCTOSITENILHOM pabOThI 00YUYaIOIIUXCS CIIOCOOCTBYET PA3BUTHIO B HUX LIETICYCTPEMICHHOCTH,
MHUIIMIATUBHOCTH, KPEAaTUBHOCTH, OTBETCTBEHHOCTH 3a PE3yJbTaThl CBOEH PabOTHI — KauyecTs,
HEOOXOUMBIX JIJIsl YCIICITHON COLMATN3aIluu 1 MPo(ecCHOHAIBEHOTO CTAHOBJICHHSL.




7 ®OHJ OLEHOYHBIX CPeICTB [JIsi NPOBEACHHS INPOMEKYTOYHOH aTTeCTallUH

00yYaKOIIHUXCS MO TUCIHILINHE

7.1 IlepeyeHb KOMIETEHIMIA C YKa3aHUeM 3TanoB uX GopMHPOBAHHUS B Ipolecce
OCBOCHMS OCHOBHOM NnpodeccnoHaIbHOI 00pa3oBaTeIbHON NPOrPaMMBbI

Tabnuua 7.1 — Dtansl GopMHUPOBAHUS KOMIIETSHIIUN

Ko 1 HauMeHOBaHHE KOMIIETEHIINN

Oraner* GopMUpPOBaHHS KOMIICTCHIIUH

n  JUCIUILINHBI

(MomynM)1 TPaKTHKH,

npu  U3y4eHUH/

MPOXOXKACHUHN KOTOPBIX POPMUPYCTCA JaHHASA KOMIICTCHIIUA

HaydaJbHbIN OCHOBHOM 3aBEpHIAIOIIHI
1 2 3 4
VK-1 Bricmiag MmaTemartrka Oprannueckas XUMHA
Wundopmaruka dusndeckas XUMHA
dusuka Kommongnas xumus
OIIK-2 Bricmias MmaTemaTuka duznyeckast XuMus
HNudopmatuka Konnougnasa xumust
[MAXT**
TIK-1 Komnonguas xumus OCHOBEI XHUMHYECKOTO
du3uka W XUMHS | MaTepHaJIOBEICHU
TTOJITAMEPOB CrarobpaboTka B  XUMHYECKOM
MTPAKTHKE
Marematuueckue METObI
00paboTKHu 9KCIIEPUMEHTAIbHBIX
JTAHHBIX

7.2 Onucanue nokasaresjied 1 KpUTepHeB OLICHUBAHNS KOMIIETEHIMI HA Pa3/IMYHbIX

Tanax ux popMHUpPOBAHUS, ONUCAHME IIKAJ OLleHUBAHUS

Tabmuma 7.2 — [lokazaTenu u KpUTEpUX OIICHUBAHMS KOMIIETEHITNH, TITKajIa OIlCHUBAHUS

Kon ITokazarenu Kputepun u mikaia olieHMBaHUSI KOMIETEHIINI
KOMIICTCHLUY/ | OLICHUBAHHSL [Toporosbiii [IpoaBuHYTHIN Bricokuit
STan KOMITETCHIUH YPOBEHb YPOBEHb YPOBEHb
(«ynoBieTBop | (XOpOIIOY) («OTIMYHOY)
WUTEIIbHO)
1 2 3 4 5)
VK-1/ VK-1.1 3HaTh: 3HaTh: 3HaTh:
HAYaIbHBIH, AHanmu3upyet - OCHOBBI - OCHOBEHI TIOMCKA, - IPUHITUIIBI
OCHOBHOM 3ajavy, BRI €€ | aHalu3a u KPUTHYECKOTO MOMCKa,
0a3oBble CHUHTE3a aHaJM3a U CUHTE3a KPUTHYECKOTO
COCTABJISIFOIITHE uHpopmaruu, | UHGOPMAIIHH, aHajau3a u
YK-1.2 IIPUMEHSATH IIPUMEHSATH CUHTE3a
Onpenenser u CUCTEMHBIN CHUCTEMHBIN TOAX0a | MH(POPMAIIHH,
pamxupyer MOJIXOJT ISt JUTSL pEIICHUS MPUMCHSITh
uH(popmaIuio, pelieHus MOCTaBJICHHBIX 3a7a4
TpeOyemyro 11t




Kon ITokazarenu Kputepun u mikaia onieHMBaHUSI KOMIETEHIINI
KOMIICTCHLUY/ | OLICHUBAHHSL [Toporosbiii [IpoaBuHYTHII Bricokuit
oTaI KOMIICTCHIHH YPOBEHb YPOBEHb YPOBEHb
(«ymoBIeTBOp | (XOpOIIIOY») («OTTTUIHOY)
UTEJIBHO)
1 2 3 4 5)
peuieHus MTOCTaBJIEHHBIX YMers: CHUCTEMHBII
MOCTaBJICHHOMN 3a/1a4 - UCTIOJIb30BaTh MOAXOM 15t
3a/1a4uu YMmeTs: aHAJIU3 U CUHTE3 pelieHus
YK-1.3 UCIIOJIb30BaTh | HH(pOpMAIIHH, MIOCTaBJIEHHBIX
OcymecTBiser aHaJIN3 U MPUMEHSITh 3aj1au
TTOUCK CUHTE3 CHUCTEMHBIN OJIX0]1
nHpopManuu s uHpopManuu | 7S PEIICHUS YMeTh:
perieHus Brnagets (unu | MOCTaBIEHHBIX 337]a4 | CAMOCTOSATEIHHO
IIOCTaBJIICHHOU HNwmeTthb onbIT Bnanets (vuin IMeTh | MCTIOIB30BaTh
3a/1a4u 1o JESATETbHOCTH) | OTBIT aHaJIU3 U CUHTE3
pa3IMYHbIM TUIIAaM | OCHOBaMHU JESITEIIbHOCTH): uH(popManuuy,
3amnpocoB ucnonb3oBanu | HaBeikamu MPUMCHSITh
g aHANIM3a U UCIIOJIb30BaHUs CUCTEMHBIHI
CHUHTE3a aHaJu3a U CUHTE3a MOAXOM 115t
uHpopmaruu, | uHGOPMAIIHH, pereHus
MPUMEHSATD MOCTaBJICHHBIX
CHUCTEMHBLIN IIOAXO0A | 3amad
JUTSL peleHus Brnagers (wnm
MOCTaBJIEHHBIX HmeTts omnbIT
3a7a4 JIeATEIIbHOCTH ):
CamocrosiTensH
0 UCTOJB3YET
aHaJIU3 U CUHTE3
uHpopManuu,
MPUMEHSITh
CHUCTEMHBII
MOJXOJ AJIs
peuieHus
MOCTaBJIEHHBIX
3a/1a4
OIIK-2/ OIlK-2.3 3HaTh: 3HaTh: HU3UKO- 3HaTh:
OCHOBHOM, IIpunepxxuBaercs OCHOBHBIE XUMHUYECKUE ¢dusuko-
3aBepuIaloInii | pU3UKO- MaTeMaTU4eCK | MHCTPYMEHTHI U XUMHYECKHUX
XUMHYECKUX OCHOB | M€ METOJIbI ISl | OCHOBBI (PU3HKO- OCHOB CIIOCOO0B
Croco6oB pelieHus XUMHUYECKOTO yIpaBiIeHUS
yIpaBieHUs MPUKIIATHBIX aHaam3a CTPYKTYpPOH,
CTPYKTYpOI, 3a1au TOMOTE€HHBIX U COCTOSTHUEM
COCTOSIHUEM npodeccuoHan | TeTepOreHHBIX MOBEPXHOCTHU U
MOBEPXHOCTH U bHOU MPOIECCOB MPHU CBOMCTBaMH
CBOMCTBaMHU JEATEIbHOCTH | OJYYEHUH U Marepuana
MaTepuana JKCILTyaTaluu YMmeTs:
YMers: YMers: [Ipumenser
ITpumensier ITpumensier OCHOBHBIE




Kon ITokazarenu Kputepun u mikaia onieHMBaHUSI KOMIETEHIINI
KOMIICTCHLUY/ | OLICHUBAHHSL [Toporosbiii [IpoaBuHYTHII Bricokuit
oTaI KOMIICTCHIHH YPOBEHb YPOBEHb YPOBEHb
(«ymoBIeTBOp | (XOpOIIIOY») («OTTTUIHOY)
UTEJIBHO)
1 2 3 4 5)
OCHOBHBIE OCHOBHBIE MaTEeMaTUYECKH
MaTeMaTU4YeCcK | MaTeMaTH4EeCKue € METO/IbI AJIs
Y€ METOJBI Ul | METObI IS peueHus
peuieHus peuieHus MPUKIIATHBIX
MPUKJIIATHBIX NPUKIAIHBIX 330a4 | 33434
3a1a4y npodeccuoHansHOM | mpodeccroHab
npodeCCHOHA | IeATEITLHOCTH HOM
BHOU [TpumeHnsTh PU3NKO- | NEATETBHOCTH
JIEATEIbHOCTH | XUMHYECKHUE [IpumeHnATH
MHCTPYMEHTBI U ¢duzuko-
Bnanets OCHOBBI (PU3UKO- XUMUYECKHE

(unmu meth
OTIBIT
JESITEIIbHOCTH
OCHOBHBIMH
MaTeMaTHYECK
UMHU METOJaMH
JUTSL pEIICHUS
MPUKIIATHBIX
3ama4y
npodeccuoHal
BHOU
NEeSITEIIbHOCTH

XAMHYECKOTO
aHanm3a
TOMOT'€HHBIX M
TeTEPOreHHBIX
MPOLIECCOB NP
MOJTYYCHUH U
IKCILTyaTaI[uu
MaTepHaoB
Brnaners (nnm
HNmeTs onmIT
JIeATEIIbHOCTH ):
OCHOBHBIMU
MaTeMaTUYeCKUMH
METOOaMH JJIsS
pelieHus
MPUKJIATHBIX 3a/1a4
npodhecCHOHATBLHOM
eITEIIbHOCTH
¢duzuko-
XHUMHUYECKHUMU
WHCTPYMEHTAMH U
OCHOBamMH (U3HKO-
XAMHYECKOTO
aHanmM3a
TOMOT'€HHBIX M
TeTEPOreHHBIX
MPOLIECCOB NP
MOJTYYCHUH U
IKCILTyaTaI[uu
MaTepHaoB

MHCTPYMEHTEI U
OCHOBEI
¢duzuko-
XHUMHUYECKOTO
aHalu3a u
croco0oB
YIIpaBICHUSA
CTPYKTYpOH,
COCTOSTHHEM
MOBEPXHOCTHU U
CBOMCTBaMM
MaTtepuana

Bnanets
(unmu Umeth
OTIBIT
JIeATEIIbHOCTH ):

OCHOBHBIMH
MaTeMaTHYECKU
MU METOJaMH1
JUTSL pEIICHUS
MPUKIIATHBIX
3ama4y
npodeccruoHalb
HOU
NEeSITEIIbBHOCTH
¢duzuko-
XUMHUYECKUMHU
UHCTPYMEHTAMHU
Y OCHOBaMH
duzuko-
XUMHUYECKOT0




Kon ITokazarenu Kputepun u mikaia onieHMBaHUSI KOMIETEHIINI
KOMIICTCHLUY/ | OLICHUBAHHSL [Toporosbiii [IpoaBuHYTHII Bricokuit
oTaI KOMIICTCHIHH YPOBEHb YPOBEHb YPOBEHb
(«ymoBIeTBOp | (XOpOIIIOY») («OTTTUIHOY)
UTEJIBHO)
1 2 3 4 5)
aHanM3a
TOMOTEHHBIX U
croco6oB
YIPaBJICHUS
CTPYKTYpOH,
COCTOSIHHEM
MOBEPXHOCTU U
CBOMCTBaMH
MaTepuaia
ITK-1TIK-1 IIK-1.2 ITpoBoaut | 3HaTh: OCHOBBI | 3HATh: OCHOBHBIE 3HaTh:
Cnocoben pa3paboTKy METOINKU METOINKHU aHAIN3a METOIUKU
OCYUIECTBJISITh | METOJUK aHAIN3a aHaam3a CTPYKTYpPHI U aHaam3a
cbop u CTPYKTYpHI U CTPYKTYpHI U CBOICTB MaTepHalioB | CTPYKTYpPBI U
cucTeMaTu3al | CBOWCTB CBOICTB Ha OCHOBE CBOICTB
UI0 HAy4YHO- MaTepuasoB Ha MaTepuasoB MPUMEHUMOCTH U MaTepuasoB Ha
TEXHUYECKOMH | OCHOBE YMerb: JIOCTOBEPHOCTHU OCHOBE
uHpopMalUK | MPUMEHUMOCTHU U MIPOBOUTH CYIIECTBYIOIINX MPUMEHUMOCTH
JUTSt JIOCTOBEPHOCTH pa3paboTKy YMeTh: NpOBOAUTH u
pa3palboTKu CYLIECTBYIOIIUX METOIUK pa3paboTKy METOAMK | TOCTOBEPHOCTHU
METOAMK aHaam3a aHaJIn3a CTPYKTYPbl | CYHIECTBYIOLIUX
KOMIUIEKCHOTO CTPYKTYpPHI U Y CBOMCTB YMmeTs:
aHann3a CBONCTB MaTepuaioB Ha CaMOCTOSITEJIbHO
CTPYKTYpHI U MaTepuasoB OCHOBE IPOBOUTH
CBONCTB Bnaners: [PUMEHUMOCTH U pa3paboTKy
MaTepuasoB azaMu JIOCTOBEPHOCTH METOIUK
METO/IOB CYILIECTBYIOIINX aHaam3a
pa3paboTku Brnanets: CTPYKTYpHI U
METOMK OCHOBHBIMH CBOICTB
aHanmsa MeTOaMH1 MaTepuasoB Ha
CTPYKTYpPHI U pa3paboTKu METOJIUK | OCHOBE
CBOICTB aHaJIn3a CTPYKTYPbl | IPUMEHUMOCTHU
MaTepHaJIOB HA | U CBOWCTB u
OCHOBE MaTepuasoB Ha JIOCTOBEPHOCTH
MPUMEHUMOCT | OCHOBE CYILIECTBYIOIINX
uu MPUMEHUMOCTH U Brnanets:
JIOCTOBEPHOCT | IOCTOBEPHOCTH METOaMH
u CYIIECTBYIOIINX pa3paboTku
CYILIECTBYIOIIH METOIUK
X aHanmsa
CTPYKTYPHI U
CBOMCTB

MaTepHaIoB Ha
OCHOBE




Kon ITokazarenu Kputepun u mikaia onieHMBaHUSI KOMIETEHIINI
KOMIICTCHLUY/ | OLICHUBAHHSL [Toporosbiii [IpoaBuHYTHII Bricokuit
oTaI KOMIICTCHIHH YPOBEHb YPOBEHb YPOBEHb
(«ymoBIeTBOp | (XOpOIIIOY») («OTTTUIHOY)
UTEJIBHO)
1 2 3 4 5)
MPUMEHUMOCTHU
u
JIOCTOBEPHOCTH
CYILIECTBYIOIINX

7.3 TunoBble KOHTPOJIbHbIE 3aJaHUSl MJIM HHbIe MATepHAJIbl, He0O0OXOAUMBbIE J1JIs
OLICHKM 3HAHWIi, YMEHUil, HABBIKOB H (MJH) ONBITA [EATEJbHOCTH, XapaAKTEePHU3YHIIHUX
JTanbl (pOPMUPOBAHMS KOMIIETEHUMH B Mpoiecce 0CBOEHUsI OCHOBHOI npodeccuoHAJIbHOI
o0pa3oBaTeIbHON NPOTrPaAMMBbI

Tabmuma 7.3 - [lacmopT KOMIUIEKTa OIEHOYHBIX CPEJICTB JJISl TEKYIIETO KOHTPOJIS
Paznen (tema) Kox TexHomorus O11eHOYHBIE OrnucaHue mKal
JIACIIUILIUHBI KOHTpOIHPY | GOPMHUPOBA | CPEACTBA OI[CHHUBAS

/m eMoi HUS NoeNe
KOMIICTCHIIA Hau | 3aganuii
n  (wm  eg MEH
YaCTH) OBaH
ue
2 4 6 7
1 | Beenenue. Kommonanas | YK-1 Jlekuun C Bompocsr 1-6 CornactHo
xumusi - Hayka o | OIIK-2 CPC Ta01.7.2
ITOBEPXHOCTHBIX I1K-1
SIBJICHUSX u
JIMCTIEPCHBIX CUCTEMAaX.
2 [ToBepxHOCTHOE VK-1 Jlexkuun 3J1 1-7
HaTSDKEHUE u | OIIK-2 Jlaboparop
C Bomnpocsl
azcopOormst [1IK-1 aele CPC 14-23
MPAKTUIECK
ne
3 Anresust, cmaunBadne 1 | YK-1 Jlexuun 3J1 1-5
pacrekanue xuakocter. | OIIK-2 Jlaboparop
AJre3us 1 Koresus. IIK-1 uele CPC C Bonpocer
MPaKTHYECK 68-75
ue
4 [Tomydenne n oumctka | YK-1 Jlexkuun 3J1 1-10
KOJUTOUJTHBIX CHCTEM. OIIK-2 Jlaboparop
MK-1 upe CPC | © Bonpoce!
17-23
MPAKTUIECK
ne




IIpuMepsl TUIIOBBIX KOHTPOJIBHBIX 3aJaHUM IS IPOBEIACHUS
TEKYILEr0 KOHTPOJIS yCIIEBAEMOCTH

ITonHOCTEIO OLICHOYHBIC MAaTCPHAJIBI U OLICHOYHBIC CPEACTBA TJIA ITPOBCACHUA TEKYLICTO

KOHTPOJISL YCIIEBAEMOCTH IPeACTaBIEHbl B Y MM M0 IUCIUIIIMHE.

1. K 4nciny moBepXHOCTHBIX OTHOCSITCS SIBJICHUS, TIPOUCXOISAIINE
BHYTPH OTJIEIIbHOM (pa3bl
B 00beMe UCTUHHOTO PacTBOpa
B I'a30BOU CUCTEME

Ha rpaHuIe paszaena ¢as
2. U3 nepeyncieHHbIX SBICHUI OTHOCSTCS K TIOBEPXHOCTHBIM SIBJICHUSIM

CeIMMEHTAITUS
CMaurBaHUE
MUIIETI000pa30BaHKe
abcopOrus
anexTpodopes
aacoporus

anre3us

KOaryJIsIus
VnenpHas MOBEPXHOCTh JUCTIEPCHOM CUCTEMBI - 3TO OTHOIIEHUE TUIOMIATH

TuroBsle 3a7aHUsl IS IPOBENCHUS IPOMEKYTOUHON aTTECTALMKI
00yJaronmxcst

Ilpomesicymounas ammecmayuss TO ITUCHUILUIMHE NPOBOAUTCS B ¢opMmMe H3K3aMeHa.

DK3aMeH MMPpOBOAUTCA B BUAC KOMIIBIOTCPHOI'O W/1In 0JIaHKOBOTO TCCTUPOBAHMUAL.

JIJisi TeCTUPOBAHUST MCTOIB3YIOTCS KOHTPOJIbHO-U3MeputenbHblie Martepuansl (KUM) —
BOMIPOCHI M 3aJlaHUsi B TECTOBOW ¢opMme, cocraBismomue 0aHk TecToBbix 3amanuii (bT3) mo

JTUCIUIINHE, YTBEPKICHHBIN B YCTAHOBICHHOM B YHUBEPCUTETE MOPAIKE.

[IpoBepsieMbIMM HAa MPOMEKYTOUHOM aTTECTAlMU 3JEMEHTAMU COJEpKAHUS SIBISIOTCS
TEeMBbl TUCUUIUIMHBI, YKa3aHHbIE B pa3fene 4 HacToseld nporpaMmbl. Bece TeMbl JUCIUIIMHBL
orpaxkxensl B KM B paBHbIx nonsx (%). bT3 Bkmtouaer B ce0s He menee 100 3amanuii u
MOCTOSIHHO TomoJHseTcsa. bT3 xpanutcs Ha OyMaXHOM HoOcuTelne B coctae YMM wu

anekTpoHHoM Buje B DMMOC yHuBepcurera.
J71s IpOBEpKHU 3HaHUI NCTIONB3YIOTCS BOTIPOCHI M 33/1aHUS B Pa3IMYHbIX (hopMax:
—  3aKpbITOH (C BBIOOPOM OFHOTO MIIM HECKOJIBKUX MPABUIIBHBIX OTBETOB),
—  OTKPHITOH (HEOOXOAUMO BIUCATH MPABUIBHBIN OTBET),
—  Ha YCTaHOBJIEHHWE NPABUIILHOU MTOCIEA0BATEIBHOCTH,
—  Ha YCTaHOBJIEHUE COOTBETCTBHSI.

Ymenus, nasvixu (LUZM onslm deﬂmeﬂbnocmu) U KomnemeHyuu 1mpoBEPAOTCA C TIOMOIIBIO

KOMIIETEHTHOCTHO-OPUEHTUPOBAHHBIX  3a7ad  (CHUTYallMOHHBIX, [POU3BOJICTBEHHBIX
KeMCOBOIro XxapakTepa) 1 pa3JIMyHOTO BUJIa KOHCTPYKTOPOB.

U1

Bce 3amaum sBisOTCS MHOroXoAoBbIMH. HekoTopble 3aauM, IMPOBEPSIONIUME YPOBEHBb
c(hOpPMHUPOBAHHOCTH KOMIIETCHIIH, SIBISIFOTCS MHOTOBAapUAHTHBIMU. YacTh YMEHUH, HABBIKOB U



KOMIIETEHIIMI MPSMO HE OTpakeHa B (POPMYJIMPOBKAX 3ajjad, HO OHH MOTYT OBITh IPOSIBICHBI
00y4aroIMUMUCS NPHU UX PEILIECHUH.

B kaxnpiii Bapuant KM BkitouaroTcst 3ajaHus 10 KaX10My IIPOBEPSIEMOMY 3JIEMEHTY
COJIEpKAHUS BO BCEX IEPEUUCICHHBIX BbINIE (pOpMax M pa3HOTrO YPOBHS CIOXKHOCTU. Takoi
dopmar KMM mno3BonseT OOBEKTUBHO OMNPEAETUTh KAaueCTBO OCBOCHHUS OOy4YalOIIMMUCS
OCHOBHBIX JIEMEHTOB COZEP>KaHUS AUCLHUILIUHBI U YPOBEHb C(HOPMHUPOBAHHOCTH KOMIIETEHIIUH.

[Tpumepsl TUMOBBIX 3aJaHUM 7151 TPOBEICHUS
MIPOMEXKYTOYHOM aTTeCTaIlli 00YJArOIIHXCS

3ananue B 3aKphITOi hopMme:
JInozonu, corimacHo KiaccH(UKAUK JUCHEPCHBIX CHCTEM 10 pa3MepaM YacTHIl
JTUCTIEpCHOM (ha3wl ATO -
3amannie B OTKPBITOH opme:
Cycnen3uu, corliacHO KJIacCU(UKAIIMK JUCTICPCHBIX CUCTEM IO pa3MepaM YacTHI]
JUCTIEPCHOM (pa3bl, OTHOCST K

rpy0oaCIIEpCHBIM CUCTEMAaM
MHUKpPOTE€TEPOr€HHBIM CHCTEMaM

YJIBTPaMUKPOTETEPOT€HHBIM CHCTEMaM
3azaHue Ha yCTaHOBJICHUE NPABUILHOU MTOCIIE0BATEIBHOCTH,
Pa3mep vactur 3omei (yapTpaMUKPOI€TEPOreHHBIX CUCTEM) JIEXKUT B IIpeAeIax

" oorlol 10 1012 m
or 108 10 1019 m
or 10° 10 107" m
or 107 10 10° m
o1 10° 10 10° ™

or 10 10 10?2 m
KoMIeTeHTHOCTHO-OpUEHTUPOBAHHAs 331a4a:
HaliTn noBepXHOCTHOE HATSYKEHUE aHWJIMHA ITOJIY4EHHOE C TOMOLIBIO CTAJIarMOMETpa IIPH
temneparype 288 K, ecnu uncio kanens anuiuHa 42, BojsI -18.
[IoJIHOCTBIO OLICHOYHBIE MaTE€pUalbl M OLICHOYHBIE CPEACTBA I INPOBEACHHUS
IPOMEXYTOUHOU aTTecTaly 00yJyaromuxcs mpeacTaBieHsl B Y MM 1o TUCIUILIHHE.

7.4 MeTtoauyecKkue MaTepHaJibl, ONpee/siiolie NPoueAyPbl OLNCHUBAHUS 3HAHW,
YMeHHUil, HaBbIKOB W (WJIH) ONbITA JAeSTEJbHOCTH, XAPAKTEPHU3YIOIIUX IJTalbl
¢dopmMupoBaHuss KOMIIETEH U

[Tpouenypsl OlleHWBaHUsI 3HAHUI, YMEHWW, HABBHIKOB W (WMJIM) OMbBITA JEATEIBHOCTH,
XapaKTepU3yIOIIMX JTanbl (OPMHUPOBAHUS KOMIETEHIIMM, PpErylIupyloTcs CleIyIIUMU
HOPMATUBHBIMH aKTaAMH YHUBEPCUTETA:

— mnonoxernne I1 02.016 «O OGaTbHO-PEUTHHTOBON CHCTEME OIICHWBAHHS PE3YJIbTaTOB
0o0ydyeHusT MO AWCHUIUIMHAM (MOOYJIsIM) W TIPAaKTHKaM IIPU  OCBOCHUM OOYJarOIIMMUCS
00pa3oBaTeNbHBIX IPOTPAMM;

— METOJWYECKUE YKa3aHUs, HCIIOIb3yeMbIe B 00pa30BaTeIbHOM MpoIlecce, YKa3aHHbIE B
CIIUCKE JINTEPATYpBHI.

Jns mexkywezo kKonmpoas ycnesaemocmu TO TUCHMIUIMHE B paMKax JeHCTBYOIIEH B
YHHUBEpPCUTETE OATUIbHO-PEUTUHTOBOIM CUCTEMBI IPUMEHSETCS CIeNYIOUINI MOPSA0K HAYUCICHUS
0aJoB:



Ta6mmma 7.4 — Iopsimok HauncaeHus: 6autoB B pamkax bPC

dopma KOHTPOJIS

MuHuMaIbEHBIA Ot

MaxkcuMalbHBINA Oajlt

Oarn [IpUMEYaHNe Oasn IIpUMEYaHue
2 3 4 5 6
JlaboparopHas paboraNel. 1 | BemmomHumi, nons 2 | Bemonamm, nons
3mepenue MOBEPXHOCTHOTO| MPaBWJIbHBIX OTBETOB MPaBWJIbHBIX OTBETOB
HaTSDKEHMsT HA  TpaHuLE  JBYX npu 3amure 10 50% npu 3ammre 6osee 50%
PKUKOCTEM.
0,5 Brimonmaun, gons 1 | Bemonsaumn, gons
MPaBWJIbHBIX OTBETOB MPaBWJIbHBIX OTBETOB
JlaGoparopHas paboTaNe2. AI[COP6H£4>I npu 3ammre 10 50% npwu 3amuTe Oonee 50%
13 PACTBOPOB M U3MEPEHHE YIEIHbHOM
MOBEPXHOCTHU aICOPOCHTOB.
JlaGopaTopHas paboraNe3. 1 | BemomHwmm, qons 2 | Bemomawmn, nons
[TonydeHre  KOJUIOMIHBIX  CHCTEM MPABWIbHBIX OTBETOB MPABWJIbHBIX OTBETOB
Pa3IMYHBIMU METOJAMHU nipu 3aumte 10 50% mpu 3amute 6omee 50%
[TpakTrueckas padota Ne 1 0,5 Brermomaunn, mons 1 Brermomann, mons
[ToHsITHE TUCTIEPCHOCTH KOJUTOUIHBIX MIPaBHIIbHBIX MPABWJIbHBIX OTBETOB
cructeM. Pacuer 0OCHOBHBIX OTBETOB IIPH 3aLLUTE npu 3amure 6om1ee 50%
XapaKTEPUCTUK 10 50%
0,5 Brermomaunn, mons 1 Brermomann, mons
[MpakTudeckas padora Ne 2 MPaBHIIbHBIX MIPABWJIbHBIX OTBETOB
MonHomonekysipHas abcopOrus. OTBETOB MPH 3aIINUTE nipu 3amure 6om1ee 50%
YpaBHenue Jlenrmropa 10 50%
0,5 Brermomaunn, mons 1 Brermomann, gons
HpaKTI/ILIeCKaH pa60Ta No 3 IIpaBUJIbHBIX IIpaBUIIbHBIX OTBETOB
[ToaumoseKyIsipHast aacopoIus. OTBETOB MPH 3aIINTE npu 3ammre 6osee 50%
YpaBuenune bOT 10 50%
[IpakTuueckas paboTa 0,5 Brermomaunn, mons 2 Brermomann, mons
NedDniekTpoocMoc,ameKTpodopes. MPaBUIIbHBIX MPaBUJIbHBIX OTBETOB
PacdeTr OCHOBHBIX MOKa3aTenen OTBETOB IIPH 3aILUTE npu 3amure 6om1ee 50%
MPOIIECCOB 10 50%
Brermomaunn, mons 2 Brermomann, mons
MIPaBHIIbHBIX MIPABWJIbHBIX OTBETOB
[TpakTrueckas padota Ne5 Anresus, OTBETOB IIPH 3aLLUTE nipu 3amure 6om1ee 50%
kore3usi. YpasHenue fOnra 10 50%
CPC 12 24
Mroro 24 36
[TocemaemocTn 0 14
3auer 0 60

s npomesicymounou ammecmayuu 06y4aowuxcs, IpOBOJUMON B BUI€ TECTUPOBAHUS,
UCTIONIB3YETCS CIEAYIONas METOIUKA OICHUBAHUS 3HAHUM, YMEHHWI, HaBHIKOB U (WJIM) OMBITA
nestenbHoCTH. B xaxkmom BapuanTe KUM —16 3anannii (15 BorpocoB u ofHa 3a1a4a).

Kaxpiii BepHBIN OTBET OIICHUBACTCS CIESIYIOIINM 00pa3oM:

— 3aJaHue B 3aKpbITON (hopme —2 Oaria,

— 3aJaHue B OTKpBITON (hopme — 2 Oarna,

— 3a/laHye Ha YCTaHOBJIEHUE MPaBUIILHON MOCIeA0BaTENbHOCTH — 2 Oaa,




— 3aaHUC HAa YCTAaHOBJICHHUC COOTBCTCTBUSA — 2 6am1a,
— pelieHrne KOMIIETeHTHOCTHO-OPUEHTUPOBAHHOM 3a1aun — 6 OaJIoB.
MakcumanbHOE KOJIMYECTBO OAJIJIOB 3a TECTUPOBaHUE —36 0aslIoB.

8 IlepeyeHb OCHOBHOI U ONMOJHUTEILHOH Y4eOHOM JIUTEPATYPHI,
HEe00X0AUMOIJII0CBOCHUSITUCIIUIIJIMHBI

8.1  OcHoBHas yyeOHas IuTEpPaTYypa

1. Kykymkuna, Y. . Konnounnas xumus : yaednoe nocodue / M. Y. Kykymikuna,
A. 1O. Mutpodanos. — Kemeposo : KemepoBckuii rocynapcTBenHsli yausepcuret, 2010. — 216
c. — URL: https://biblioclub.ru/index.php?page=book&id=232755 (nara obpamicHwus:
19.01.2022- Pexxum moctyma: 1o moanucke. — TEKCT : AIEeKTPOHHBIH.

2.Konnownanast xumusi : yaeoroe mocoodue / H. @pannena, E. Pomanenxko, 10. besruna,
E. BonocoBa ; MUHUCTEPCTBO CEIBbCKOro X03sicTBa Poccuiickon denepannu,
CTaBOpONOJILCKHI TOCYAAPCTBEHHBIN arpapHblii yHuBepcuteT. — CtaBponodb : [IAPATPA®,
2012. - 52 c. : ni., Tabi1., CXEM.
URL.: https://biblioclub.ru/index.php?page=book&id=277427 (nata oopamenwus: 19.01.2022). —
Pexxum noctymna: no noanucke. — TEKCT : 3JIEKTPOHHBIN.

8.2 lomostnuTebHast ydeOHasI TUTEPATYPA

3.3umon,A.Jl. Komnounnnas xumus : YueOHUK 11 cTya. By3. / A. JI. 3umon ; H. @.
Jlemenko. - M. : AT'AP, 2001. - 320 c. : wi. - TekcT : HENOCPEACTBEHHBIMH.

4.®pomnos, 10. I'. Kypc komnonnnoi xumun. [loBepXHOCTHBIC SIBICHUS U
mucnepcHbiecucTeMsl [ Teket] : yueOHuKsiBy30B / FO.I'. @ponos. - 2-e u3a., nepepad. u 101m.-
M. : Xumus,1988. — 464 c.

5.1yxun E. 1. Konmnongnas xumus : yuebnuk / E. JI. Hlykun, A. B. [Tepuos, E. A.
AwmenuHa ; MOCKOBCKHI TOCyAapCcTBeHHBIN yHUBepcuTeT uM. M. B. JlIomoHocoBa. - 4-¢ u3j.,
uctp. - M. : Beiciias mkodna, 2006. - 444 c. : ui. - (Kinaccuueckuii yHUBEepCUTETCKUN YIEOHUK).
- Tekcr : HEMOCPEICTBEHHBIN.

6.bypeix I'.B. KomtouaHbpie cucTeMbl U UX CBOWCTBA : yueOHOE TOCOOUE IS CTYICHTOB
HarnpasieHuit 18.03.01 "Xumuueckas texnonorus”, 04.03.01 "Xumus" / I'. B. bypsix ; IOro-
3am. roc. yH-T. - Kypck : FO3I'Y, 2019. - 104 c. - 3aru. ¢ TuTyI1. 3kpaHa. - TeKCT : 2IEKTPOHHBIN.

8.3 IlepeyeHb MeTOANYECKUX YKAZAHU I

1 OmnpeneneHue KPUTHYECKON KOHIEHTPAIIMM MHUIIEIUIO00PA30BaHUS  Pa3IUYHBIMHU
MeToJaMu. MeToanuecKue yKa3aHus K MPOBEIECHUIO TA00OPaTOPHBIX PaboT CTYIEHTOB OYHOU U
3a04HOM (opm oOyueHnust HampaBieHus noarotoBku 18.03.01 Xwumuueckas TEXHOJIOTHS,
HaIpPaBJICHHOCTh XHUMHKO-TEXHOJIOTHYECKOe Mpon3BoACTBO / IOro-3am. roc. yH-T; COCT.:
I'.B.bypsix. Kypck, 2023. 9 c. - TekcT: 37eKTpPOHHBIMN.

2 OmnpeneneHne MOBEPXHOCTHOTO HATSDKEHHUS METOAOM MAaKCHUMAlIbHOTO JIaBJICHHS B
my3bIpbke. MeTonu4YecKue yKa3aHus K MPOBEIECHUIO T1a00paTOPHBIX padOT CTYACHTOB OYHOU U
3a0uHOM (hopm oOyuenus HampasieHus 18.03.01 Xumudeckass TEXHOJOTHsS, HANPABJICHHOCTH
XUMHUKO-TeXHOJIOTHYECKOe Tpou3BoAcTBO / KOro-3am. roc. yH-T; coct.: I'.B.Bypsix. Kypck, 2023.
11 c. - TekcT: aNEKTPOHHBIN.

3 TIlonmyyenwe wu30TepM ajcopOUMKM HaA TpaHUIE TOBEPXHOCTH PAaCTBOP-Tas3.
Meroanueckue ykazaHus K MPOBEICHUIO JaO0OpaTOPHBIX palOT CTYJAEHTOB OYHOW M 3a0YHOU
dopm oOyuenuss HampasieHus 18.03.01 Xumuueckas TEXHOJIOTHS, HAMPABICHHOCTh XHMHKO-
TexXHoJIorndeckoe mpousBoacTBo / FOro-3am. roc. yu-T; coct.: I'.B.Bypsix. Kypck, 2023. 12 c. -
TekceT: DIeKTPOHHBIN.

4 Koarynsuusi 301€d 3JEKTPOJIUTAMHU: METOJUYECKUE YKAa3aHHS Uil CaMOCTOSTENbHON
pabotsl crynentoB HanpasiaeHun 04.03.01 Xumust u 18.03.01 Xumuueckas texnonorus / FOro-
3am. roc. yH-T; cocT.: [.B.bypbix. Kypck, 2025. 14 c. - TekcT: 3eKTpOHHBIM.


https://biblioclub.ru/index.php?page=book&id=232755
https://biblioclub.ru/index.php?page=book&id=277427

5 9H€KTpOKHHGTI/I‘IeCKHe ABJICHUA: MCTOJUYCCKUC YKa3aHUA JIA CaMOCTOSITEIILHOU
pabotsl cryaenToB HanpasieHui 04.03.01 Xumus u 18.03.01 Xumuueckas texHonorus, / FOro-
3amn. roc. yH-T; cocT.: [.B.bypsix. Kypck, 2025. 9 c. - TekcT: 31eKTpOHHBIH.

8.4 J/Ipyrue yue0HO-MeTOAMYECKHE MATEPHATIbI

CrpaBOYHUKH XMMHKA M XHMHKA-TEXHOJIOTa B OMOIMOTEKEe YHUBEPCHTETA, OTPACIICBBIC
Hay4YHO-TEXHUUYECKHE KYpHAJIbl B OMOINOTeKe YHUBEPCUTETA: XUMUYECKask TEXHOIOTHsI

9 IlepeveHb pecypcoB HH(POPMANHMOHHO-TEJIEKOMMYHHUKANUOHHOI ceTH « AHTEepHETY,
HEeO0XO0AUMBIX [IJIf OCBOCHUSI JUCIUNJIMHBI

1.http://biblioclub.ru — DnekTpoHHO-OMOIMOTEYHAsT cHcTeMa «YHHBEPCUTETCKasi OMOIHOTEKa
OHJIAWHY.

2.http://www.consultant.ru — Odunuansuseiii caiit kommanuu «KoucynbranT [Taroc».

3. HHTepHeT TpeHaKephl 0 XUMHU (i-exam.ru)

4, Hayunas snektponnas 6ubnmoreka eLIBRARY.RU (elibrary.ru)

5. ®enepanbHblii mopran «Poccuiickoe odpasoBanue»: http://www.edu.ru/

6. Xumuaeckue caTel: http:// www.xumuk.ru/,http://www.alximik.ru/,http://anchem.ru/,

http://www.chemistry.ru/,http://www.rusanalytchem.org/,
http://window.edu.ru/resource/664/50664/.

10 MeToanuyeckue yKa3aHus I 00y4alOMIMXCsl 110 OCBOEHHUIO U CIIUTIIHHBI

OCHOBHBIMHU BH/IaMU ayAUTOPHON PaOOTHI CTYACHTA MPU U3YUCHUH JUCIUILTUHBI
ABIISIFOTCS JICKIUH Ja00paTOpHbIE U IpakTH4eckue 3aHATHs. CTyeHT He UMeeT IpaBa
IPOMYCKAaTh 3aHATHS 0€3 YBOXKUTEIBHBIX PUYMH.

Ha nexnusx u3nararoTcs U pazbsACHIIOTCS OCHOBHBIE IOHATHUS TEMbI, CBA3aHHbIE C HEH
TEOPETUYECKHE U TMPAKTHYECKUE MPOOJIEMBI, JAIOTCA PEKOMEHIAIMM Il CaMOCTOSTEIbHON
paboThl. B X0/1€ TeKIIMH CTYIEHT A0JIKEH BHUMATENbHO CIIYIIATh U KOHCIEKTUPOBATh MaTepUall.

Nzyuenune Hanbosee BaKHBIX TEM WIN Pa3JIeNIOB TUCIUILIIMHBI 3aBEPIIAIOT
71a00paTOPHBIE U MPAKTUYECKUE 3aHATHS, KOTOPbIe 00ECIIeUYNBaOT: KOHTPOJIb
HOJTrOTOBJIEHHOCTHU CTY/I€HTA; 3aKpeIUIeHne y4eOHOro MaTepuaia; IpuoOpeTeHne onbiTa
YCTHBIX ITYOJMYHBIX BBICTYIUICHUH, BEICHUS JUCKYCCUU, B TOM YHUCIIC apIYMEHTALIUU U 3aLUThI
BBIJIBUTAEMBIX TTOJIO)KEHUH U TE3UCOB.

JlaGopaTopHOMY 3aHATHIO IPEALIECTBYET CAMOCTOSITENbHAs paboTa CTYJEHTa, CBSI3aHHAs
C OCBOCHHEM MaTepuaa, MOJIy4eHHOTO Ha JIEKIUAX, U MaTEPUAIOB, U3JI0KEHHBIX B YUCOHUKAX U
y4eOHBIX IOCOOUSX, a TAKXKE JTUTEpaType, PEKOMEHJOBAHHON IPENoIaBaTeIeM.

BaxuelmuM (pakTopoM YCHEIIHOTO YCBOCHHUS MaTepuaja MO JUCHMIUIMHE SIBISETCS
cUCcTeMaTHyecKasl M LeJICHANpaBIeHHas CaMOCTOsATENbHAs pabdoTa cTyneHToB. OHa BKIIIOYAET B
ce0s1 paboTy IO OCBOCHMIO M 3aKPEIUICHUIO TEOPETUYECKOIO MaTepHana Kypca, BBIIOIHEHUIO
TEKyIIUX 3aJaHUd 10 NPAKTUYECKMM 3aHATHUSM, HAalMCAaHUE OTYETOB B COOTBETCTBUHU C
WH/IMBUYaJIbHBIM 33JJaHUEM.

KagecTBo yuebHOI1 pabOThI CTYJCHTOB MTPETIOIaBaATENb OLEHUBAET 110 Pe3yabTaTaM TeCTH-
poBaHus, cobOecemoBaHUs, 3aIUTHl OTYETOB IO JAOOPATOPHBIM padoTaM W BO MHOTOM
OTpeneNsIeTcsl €€ PUTMHUYHOCTBIO (A7l 4ero 3Ty padoTy HEoOXOAMMO IUIaHUPOBATh WU
NPUACPKUBATHCS PEKOMEHAYEeMbIM TpadukaM) © Y4eOHO-METOJAMYECKHUM oOOecredeHueM
JUCLUTUIMHBL.

[IpenonaBaTens yxe Ha NEPBBIX 3aHATHAX OOBSICHAET CTyAEHTaM, Kakue (HOpMel
Oo0y4eHHsI ~CIIeyeT HCIOJIb30BaTh MPU  CAMOCTOSITEIBbHOM HW3YUYEHUH JAUCHUIUIUHBL:
KOHCIIEKTUPOBaHUE y4eO-HOM JUTEepaTyphl M JIEKIHWH, COCTABJICHUE CIIOBapedl MOHATUH WU
TEPMUHOB H T. II. IpoIiecce 00yueHUs IpenoiaBaTeNId UCTIONb3YIOT aKTUBHBIE (POPMBI pabOTHI


http://biblioclub.ru/
http://www.consultant.ru/
http://www.chemistry.ru/,http:/www.rusanalytchem.org/

CO CTyAEHTaMM: YTEHHUE JIEKIMH, NMPHUBJICYCHUE CTYACHTOB K TBOPYECKOMY MpoIlecCy Ha
JEKIHSIX, IPOMEKYTOYHBIH KOHTPOJIb ITyTeM OTPaOOTKH CTYyJCHTaMHU MPOIYIIEHHBIX JICKIUH,
y4acTHe B TPYIIOBBIX M WHAWBUIYAIBHBIX KOHCYJIbTalUsAX (coOecenoBaHuu). ITH (HOPMBI
CHOCOOCTBYIOT BBIpAOOTKE y CTYICHTOB yMEHHUS PabOTaTh C YYEOHHMKOM U JIMTEPATypOH.
W3ydenue nmutepaTypbl COCTaBIISET 3HAUUTEIBHYIO YaCTh CAMOCTOSITETILHON PabOTHI CTYICHTA.
D10 OOIBIION TPYA, TPEOYIOMMA YCHIIMKA 1 JKeJIaHusI CTyieHTa. B camom Hadasne paboThl Haj
KHUTOH B&)XHO ONpPEACIUTh IeJIb M HampaBieHHue 3Toi paboTel. [IpounTanHOE ciemyeT
3akpenuTh B maMsATH. OJTHUM W3 MPHEMOB 3aKpEIUICHHE OCBOSHHOTO MaTepuaia SBISETCS
KOHCIIEKTUPOBaHHe, 0e3 KOTOpPOro HEMBICIMMa Ccepbe3Has padoTa Haj JIMTEepPaTypOu.
CucremMaTn4eckoe KOHCIEKTHPOBAHHWE IOMOTAeT HAYYHUTHCS IPABHIIBHO, KPAaTKO M YETKO
U3J1arath CBOMMH CJIOBAaMH NPOYUTAHHBIH MaTepua

CamocrosTenbHyI0 paboTy ClieyeT HaYMHATh C MEPBBIX 3aHATHH. OT 3aHATHS K 3a-
HATHIO HY)KHO PETYJISIPHO MPOYUTHIBATH KOHCIIEKT JICKIIUH, 3HAKOMUTBCSI ¢ COOTBETCTBYIOIIUMHU
pazzaena-Mu y4eOHUKA, YUTATh M KOHCIIEKTHUPOBATH JINTEPATYPY MO KAXKIOW TeMe AUCHUTUIUHBL
CamocrosTenbHas paboTa 1aeT CTyeHTaM BO3MOXXHOCTh PAaBHOMEPHO paclipe/leIuTh HarpysKy,
crocoOcTByeT OoJiee rIyOOKOMY M KaYeCTBEHHOMY YCBOEHHIO ydyeOHOro MaTepuaina. B ciydae
HEOOXOIMMOCTH CTYJICHTHI OOpAIalOTCs 32 KOHCYJIbTalUEH K MPENoAaBaTeio 10 BOIPOCcaM C
IEJIBI0 YCBOCHUS U 3aKPETIIICHUS KOMITETECHIIHA.

OcHOBHas 11eJTb CAMOCTOSITEILHOM paOOTHI CTYICHTA IPU M3YYCHUH TUCIIMILIHHEI - 3aKpe-
OUTh TEOPETUYECKHE 3HAHUS, IOJyYEHHBIE B TMpOLIECCe JICKIHMOHHBIX 3aHATHUH, a TaKxke
chopMHpOBATH NPAKTUYECKUE HABBIKA CAMOCTOSITEILHOTO aHATN3a 0COOCHHOCTEH AMCUUIUINHBL.

OTueTsl O MPAKTUYECKUM 3aHATHAM O(POPMIISIOTCS B COOTBETCTBUU C TPEOOBAHUSAMH,
U3JI0KEHHBIMU B METOIMYECKUX YKA3aHUSAX.

11 Ilepeyenb HHGOPMANMOHHBIX TEXHOJOTH, MCIOJIb3yeMbIX MPH OCYIIECTBJICHUHU
00pa3oBaTe/IbLHOIO MpoLecca MO0 IUCHUILUIMHE, BKJKYAs IepedyeHb MPOrpaMMHOIO
o0ecriedyeHUs1 1 MH(POPMANMOHHBIX CIIPABOYHBIX cHCTEM (IIPH HEOOXOAUMOCTH)

Libreoffice onmepanmonnas cucrema Windows
AntuBupyc Kacniepckoro (uiu ESETNOD)

12 Onucanne MaTepuaATbHO-TEXHUYECKOI 0a3bl, HEOOXOAUMOI JJI OCYIIeCTBJIEHHUS
00pa3oBaTeILHOI0 MpoIecca Mo JMCUHUILIHHE

Y4yeOHass ayauTopusi A TPOBEACHHS 3aHATHHA JIEKIIMOHHOTO THIA W JIa0OpaTOpUU
kadenpsl (QyHAAMEHTATBHOM XUMHM M XMMHYECKOM TEXHOJOTMM, OCHAIIEHHblEe Yy4eOHOMH
MeOEIBIO: CTOJIBI, CTYJbS IS 00YJAIOIIUXCS; CTOMN, CTYJ AJIsl IPeoaaBaTens; J0CKa.

JlaGopaTopHas nmocyaa (mpoOUpKH, KOJIOBI, MUTIETKH, OFOPETKHU, OFOKCHI U JIp.).

mrkad BBITSHKHOM JTa0OpaTOPHBINA, B/CymuabHbIN 1IKad P-6925 1p.376, MmydenbHas neusb
tuna «PEM»2/87, Becwr anextponnsie BCT 150/5-0, Becer Topcmonnbie BT-500, rpoxot
nabopatopubiii  KI1-109/2, xommiexkt cut mia necka KCU ucnonnenwe 4, KpuocTaT
(oxMaxmamuii  TepMOCTaT) TmepemMeruBammiee ycrpoicto [19-0034, OGans BoasHas
mectumectHass UT-4300E, OucepHas MeNbHHIIA, MeIIallka MAarHUTHAs, MPHUCIIOCOOJICHHE
tutpoBanbHOoe TIIP-M  MockBa I'maBcmab IIO-617, onmmutka OIIT  koud.1xBr,
BcnomorarenbHoe 060opynoBaHue (IITATHBBI, XOJIOAWILHUKHA, TEPMOMETPHI U . )

13 Oco0eHHocTH peaau3anuM JUCHMIUVIMHBI sl HHBAJIMIOB W JHI C
OrpaHUYEeHHBIMH BO3MOKHOCTSIMH 310POBbSI

[Tpn oOyueHMM IUI] C OTPAaHWYEHHBIMH BO3MOKHOCTSIMH 3I0POBbS YUHTHIBAIOTCS HX
UHIMBUYyalIbHBIE TcUXodu3nueckue ocodbeHHocTH. OOydyeHHe WHBAIMIOB OCYIIECTBISIECTCS



TaKKe B COOTBETCTBUM C HHIUBUAYAJIBbHOW NpOrpaMMoil peaOmnuranuu HHBaIMAA (MpH
HaJTUYHH ).

Jna auy c Hapywenuem ciyxa BO3MOXHO TpPENOCTaBlIeHHE Yy4eOHOM HH(OpManuu B
BU3yaJIbHOU (popMe (KpaTKuii KOHCIIEKT JISKIIMI; TEKCTHI 3aJIaHU, HalleYaTaHHbBIE YBEIIMUYCHHBIM
mpupTOM), Ha aAyAUTOPHBIX 3aHATUAX JOMYCKAETCS NPUCYTCTBHE ACCHCTEHTa, a TaKXke
CYypAONEPEBOTYUKOB U TU(DIOCYpIONEPEeBOAYMKOB. TeKymuii KOHTPOJb YCHEBAEMOCTHU
OCYILECTBIISICTCSI B NMUCBMEHHOM (opme: 00ydarouuiics NMUCbMEHHO OTBEYAaeT Ha BOIPOCHI,
MMCbMEHHO BBITIONHACT NpakTUdeckue 3amanus. Jlokmanm (pedepaT) Takke MOXKET OBITh
IpEeCTaBJIeH B MUCBbMEHHOU (hopMme, IpH 3TOM TpeOOBaHUS K COACPIKaHUIO OCTAIOTCS TEMH XK€, a
TpeOOBaHUS K KAUeCTBY M3JIOKEHUS MaTepHala (MOHATHOCTh, KaYeCTBO PeUH, B3aUMOCHCTBHE C
ayauTopued W T. J.) 3aMEHSIOTCS Ha COOTBETCTBYIOIIME TpPeOOBaHUS, NPEAbABISEMBIC K
MUCHbMEHHBIM paboTaM (KauecTBO O(POpPMIICHHSI TEKCTa U CHHCKA JUTEpaTyphl, TPAMOTHOCTb,
HaJIMYMe WJUTIOCTPALMOHHBIX MaTepuajoB M T.1.). IIpomexyTounas aTTecTaimust A JIMIl C
HapyIICHUSAMH CIyXa IMPOBOAMUTCS B MUCBMEHHOW (opme, MpU ATOM HCIOJIB3YIOTCA 00Iue
KpUTepuu oneHuBaHus. Ilpu HeEoOXOAMMOCTH BpeMsi MOATOTOBKH K OTBETY MOXET OBITh
YBEJIHYEHO.

Jna nuy ¢ napywenuem 3peHus NOIYCKAeTCs ayIualIbHOE MPeIoCcTaBIeHne HHPOpMaIuH,
a TaKkKe WCIIOJIb30BAaHHE Ha ayJUTOPHBIX 3aHATHUSX  3BYKO3AMMCHIBAIOLIUX YCTPOWCTB
(mukTooHOB M T.n.). JlomyckaeTcsi MPUCYTCTBHE Ha 3aHATHSAX ACCHCTEHTa (IOMOIIHUKA),
OKa3bIBAIOUIET0 OOYyYaIOIUMCSI HEOOXOJUMYI0 TEXHHYECKYI0 IMOMOIIb. TeKyluuil KOHTpOJIb
yCIIEBaEMOCTH OCYILECTBIIAETCS B YCTHOM (popme. [Ipu mpoBeneHnN NpoMeKyTOYHOM aTTecTalliu
JUTSL JIUL] C HapyLIEHUEM 3PEHUS TECTUPOBAHUE MOXKET ObITh 3aMEHEHO Ha YCTHOE co0eceioBaHne
10 BOTIPOCaM.

s nuy ¢ oepanuyeHHbIMU 803MOHCHOCMAMU 300PO8bS, UMEIOWUX HAPYULEHUS ONOPHO-
08uU2camenbHo20 annapama, Ha ayIUTOPHBIX 3aHATHIX, a TAKXKe NPH MPOBEACHUU IPOLEAYP
TEKYIIEr0 KOHTPOJISl YCIEBAEMOCTH U MPOMEXKYTOUYHOM aTTeCTallid MOTYT ObITh ITPEIOCTABIICHBI
HEOOXO/MMBbIE TEXHMYECKHE CpeAcTBa (NMEPCOHATBHBIA KOMIBIOTEp, HOYTOYK WM ApYrou
TapKeT); JOIMYCKAeTCsl MPUCYTCTBUE aCCUCTEHTA (ACCUCTEHTOR), OKA3bIBAIOIIETO 00YJaIOIUMCS
HEOOXOIMMYIO TEXHHUYECKYIO IMOMOUIb (3aHATh pabodee MECTO, MEPeABUraThCs MO ayIUTOPHH,
MIPOYUTATH 33/1aHKEe, 0OPMHUTH OTBET, OOIIATHCS C MPEIOAABATEIIEM ).



14 JInct nonotHeHnii U M3MEHEHMH, BHECEHHBIX B pado4ylo nmporpamMmy

U CIUIIJIHHBI
Howmepa ctpanuit OcHoBaHHE IS
WU3MCHCHHS U
Howmep Bcero
H3Me- [Hara IIOJITUCH JINIIA,
N3MEHEHUS 3aMEHEHHBIX | AHHYIMPOBAHHBIX [ popi (CTPAHMIL
HEHHBIX MIPOBO/IMBILIETO

U3MCHCHHA
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