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PabGouass mporpamMma cocraBieHa ¢ y4€roM TpeOoBaHuii dDenepaqbHOTO TOCYAAPCTBEHHOTO
oOpaszoBarensHOro crangapra (mpuka3 Ne 922 ot 07.08.2020) nmo nHampasienuto moarotoku 18.03.01
XuMHIUYecKast TEXHOJIOTHUS 1Jist Mpoduitst « TeXHOIOTHS HEOPTaHMYECKUX BEIIECTBY Ha OCHOBAaHUH yUeOHBIX
1aHOB Habopa oOyuaromuxcs 2022 roxa.

Pa3pabotunk nporpaMmsl:

JloueHt A.P. I'araymiun

COI'JIACOBAHO

Pabouast mporpamma paccMoTpeHa W on0OpeHa Ha 3acemanuu Kadenpel «DPuU3HUESCKOW H
KOJUTOMTHOM XUMUH », TPOTOKOT oT 12.05.2022 r. Ne 10.

3aBenyromuit kapenpoit  Cozcnacosano YO.I'. NansmeTnnHOB

YTBEPXKXIAEHO
Hauvansauk nentpa Y ML Ymeeporcoaro JLLA. Kuraepa



1. Ilesan ocBOEHMSI AN CIUIIJIMHBI

[enstmu OCBOCHUS TUCITUTUIMHBI «KOJITTOUTHAS XUMUSD) SIBIISIFOTCSI:
a) popMupoBaHUEe 3HAHUI 00 00BEKTaX KOJUIOUTHON XUMHH - TUCTIEPCHBIX CUCTEMAX M MTOBEPXHOCTHBIX
SBJICHUSIX TIPOTEKAIOIINX B HUX, CO3/IAI0LINX OCHOBY YCIEITHOTO YCBOCHHUS 00I11€00pa30BaTEIbHBIX U
CHelHabHBIX AUCLUUIUIHNH,
0) oOy4yenue criocobaM MPUMEHEHHs ITOJTyYSeHHBIX 3HAaHUI KaK OCHOBBI YCIIEIIHOM MpodeccHoHaIbHON
NeSITeNIbHOCTH;
B) PAaCKpPBITHE CYIIHOCTH MPOIECCOB, MPOUCXOAALINX B KOJUIOMIHBIX TUCIIEPCHBIX CHCTEMAaX.

2. MecTO TUCHUIJIMHBI B CTPYKTYpe 00pa30BaTe/IbHON MPOrpaMMbl
Hucnunmuna «KosutonaHass XuMus» OTHOCUTCS K oOsi3arenbHOoM yactu OOIl m dopmupyer y
oOyyaromuxcs 1mo npopumo «TexHOIoTns HeOpraHMYECKUX BEIIECTB» HAOOP 3HAHUHM, YMEHUH, HABBIKOB
Y KOMITETECHITUH.
Jns ycnenrHoro ocBoeHuUs TUCHUIITUHBI «KoJutonHas XuMus» 00yJaroluiics Mo HanpaBiIeHUIO
noaroroBku 18.03.01 «Xumuyeckass TEXHOJOTHS» JOJDKEH OCBOUTh MaTepUall MPEAIECTBYIOIINX
JTUCIUTUTUH:
1. Beiciias matematuka
2. O0m1as 1 HeOpraHUYeCKast XUMUS
3. Oprannyeckasi XuMus
Hucnurnnuna «Kommouanas XumMust» SBISIETCS MPEAIISCTBYIONICH U HeoOXoauma sl YCIEUTHOTO
OCBOEHMS MOCIEAYIOIINX TUCHUIIINH:
1. O6urast xumMuUecKasi TEXHOJIOTUS
2. DKOJIoTHus

3. Komnerennuu odyuyaiouierocsi, popMupyemMbie B pe3yJibTaTe 0CBOCHHS TUCHUILIUHBI

OIIK-1 Cnoco6eH u3yyaThb, aHAJIM3UPOBATH, HCI0JIH30BATH MEXaHU3MbI XMMHYECKHX PeaKUMil, IPOUCXOASIIHNX B
TEXHOJIOTHYECKHUX MpoLeccax U OKPYKaIoleM MUpPe, 0OCHOBBIBASICH HA 3HAHUSIX 0 CTPOEHHUH BelllecTBa, MPUPoIe
XHMHYECKOH CBA3U U CBOMCTBAX PA3JINYHBIX KJIACCOB XHMHYECKHX IJIEMEHTOB, COeTHHEHN T, BelIeCTB H MATEPHAJIOB
OIIK-1.1. 3Haer TeopeTHUECKUE OCHOBBI XHMHUH, IPUHITUITEI CTPOSHHS BEIIECTBA, OCHOBBI KIIACCU(PUKAIINH COCAMHECHUH,
crocoOBI TOMYYCHUS M XUMHIECKIE CBOWCTBA COCTMHEHUH, OCHOBHBIC MEXaHU3MBI TPOTCKAHHUS XUMHUICCKHAX PEAKIINH,
OCHOBHBIE 3aKOHBI U COOTHOIICHUS (PU3UIECKON XHUMHHN, OCHOBHBIC 3aKOHBI TEPMOJIMHAMHKH TOBEPXHOCTHBIX SIBJICHUH,
CBOMCTBA AUCTIEPCHBIX CUCTEM, METOBI UCCIIEAOBAHNS TOBEPXHOCTHBIX SIBJICHUNA U JUCTIEPCHBIX CUCTEM

OIIK-1.2. YMeeT ucnonap30BaTh XUMUYECKUE 3aKOHBI, CIIPABOYHBIE TAHHBIE M KOJTUYECTBEHHBIE COOTHOIIICHUS B
XUMHUYCCKHUX PEaKIHSIX ISl PeIICHHs MPOPECCHOHATBHBIX 3a/1a4, IPOTHO3UPOBATh BIMSHUE PA3INIHBIX (aKTOPOB Ha
paBHOBECHE, COCTABIISATh KHHETUYECKUE YPaBHEHHUSI, KIACCU(PUITUPOBATH JIEKTPOJIBI U DIEKTPOXUMHUIECKHE ST ,
MIPOBOJIUTH PACUYETHI C MCIIOIF30BAHIEM OCHOBHBIX COOTHOIICHUH TEPMOAHMHAMIKH ITOBEPXHOCTHBIX SBICHUHA U paCUCTHI
OCHOBHBIX XapaKTEPUCTHK JUCIEPCHBIX CUCTEM

OIIK-1.3. BiaseeT HaBbIKaMH OIMCAHUS CBOMCTB MPOCTBIX U CIOXHBIX BEIIECTB HA OCHOBE 3JIEKTPOHHOTO CTPOEHHUS,
9KCICPUMCHTAIEHBIMA HABBIKAMU ONpeACTICHHS PU3NICCKAX U XUMUYECKUX CBOMCTB COCIMHEHHN, YCTAHOBIICHUS
CTPYKTYPBI COSIMHEHHI, HABBIKAMH PEIICHHS TUTIOBBIX 3a/1a4 B 001aCTH XUMHUYECKON TePMOIUHAMUKY, (ha30BBIX
paBHOBecHi 1 ()a30BBIX TEPEXOI0B, DIEKTPOXUMHUH, XUMUUECKONH KHHETHKH

OIIK-2 Cnioco0eH ucnojib30BaTh MaTeMaTUYeCKue, pu3ndeckue, PU3NKO-XUMUYECKHE, XUMUYeCKHe MeTOAbI JJIs
peueHust 3a1a4 NpogecCHOHAILHOM 1eATeJLHOCTH

OIIK-2.1. 3HaeT ocHOBHI M (HepeHINATBLHOTO U HHTETPAJIbHOTO NCUHUCIIEHHS, TU(depeHIMaNbHbIX YPaBHEHNH, TEOPUH
BEPOSATHOCTEH U MAaTEMAaTUYECKOM CTATHCTUKH, TCXHUIECKUE U IIPOTPAMMHBIE CPEICTBA pean3alui HH(POPMAIIMOHHBIX
TEXHOJIOTUH, (PU3NUECKHE OCHOBBI MEXaHUKHU, (PU3UKH KOJICOAHUH 1 BOJIH, SJICKTPHYCCTBA U MaTHETHU3MA,
AJIEKTPOJAMHAMHUKH, CTATUCTHYECKON (PU3UKH U TEPMOJTUHAMUKH, OCHOBBI XUMUH, IPUHIIUIIB CTPOCHHSI BEIIECTBA, O CHOBBI
KJIacCU(UKALNN COCTUHEHMM, OCHOBHBIC MEXaHU3MBbI MPOTEKAHMS XUMHUYECKHIX PEaKIIHi, OCHOBHBIC 3aKOHBI

TEPMOJUHAMUKA



OIIK-2.2. YMmeer npoBoauTh aHanM3 QyHKLMI, pelaTh OCHOBHBIE 331a4H TEOPHH BEPOSTHOCTH U MaTeMaTHYECKOM
CTaTUCTHUKH, PEIIaTh YPABHEHUS U CUCTEMBI AU epeHIMAIBHBIX YpaBHEHU, paboTaTh B Ka4eCTBE M0Ib30BaTEIIs
MIEPCOHAJIBHOTO KOMIIBIOTEPA, UCIIOJIB30BATh YHCIICHHBIE METO/IbI JUIsl PEILICHNSI MaTeMaTHYECKUX 3a/1a4, UCII0JIb30BATh
SI3BIKH M CHCTEMBI IPOTPAMMHUPOBAHHMS, NCTIOJIB30BATh (PU3NUECKHIE 3aKOHBI, XUMUYECKHE 3aKOHBI, TEPMOJMHAMHUECKHE
CIPaBOYHBIC JTaHHBIE, PE3YJIBTATH (PU3UKO-XHMMUIECKOTO SKCIIEPHMEHTA

OIIK-2.3. Bnageer HaBBIKAaMH UCIIOJIB30BAHU MaTEMAaTHIECKOTO almapaTa, HaBbIKaMH ITO¥CKa U 00OMeHa HH(opMarie B
ITI00ATBHBIX U JIOKATBHBIX KOMITBIOTEPHBIX CETAX, TEXHUIECKIMHU M IPOTPaMMHBIME CPEACTBAMH 3aIUTHI HH()OPMALIIH,
NIpOBEJCHUS (PU3NUECKUX NU3MEPEHHH, KOPPEKTHOH OLIEHKH NOTPELIHOCTEH, IIPOBE/ICHHS IUCIIEPCHOTO aHali3a U CUHTE3a,
9KCIIEPUMEHTAILHBIMU HaBBIKAMH OTIPECICHUS (PU3NYECKUX U XUMHYECKUX CBOMCTB COCTMHEHUH, YCTaHOBIICHHS

CTPYKTYPbI COGL[PIHGHI/Iﬁ, HaBbIKaMU PCHICHUA TUIIOBBIX 3a/1a4 B 00J1aCTH XUMUYECKOM TCPMOJUHAMUKU

B pe3yJbTaTe 0CBOCHUA NTUCHUIIJIHHDBI oﬁyqamumﬁca HOJKECH

3HaTh:

- OCHOBHBIE BUJIbI IUCIIEPCHBIX CUCTEM: 3011 (23p030JIU, TUAPO30JIH, JIMO30JI1), CYCIICH3HUH,
9MYJIbCHUHU, IICHBI, ITIOPOIIKH,

-0COOEHHOCTH a[CcOPOINY Ha TPAHMIIE Pa3jeiia )KUIKOCTh - Ta3 U TBEP0C TEJIO - KUIKOCTD;

- TEOPUU CTPOCHHS IBOHHOTO 3JEKTPUUECKOTO CIIOSI M CYIIHOCTD 3JIEKTPOKMHETUYECKUX SBIICHUM.

- OCHOBHBIE MOHATHUS U TEPMOJIMHAMUKY MIOBEPXHOCTHBIX SIBJICHUH, OCHOBHBIE CBOMCTBA KOJUIOMAHBIX
CUCTEM;

- OCHOBHBIE TIOHSTHS: AUCTIEpCHAas (Pa3a, JUCTIEPCUOHHAS CPe/ia, TUCTIEPCHOCTD,ITOJIMIUCTIEPCHOCTD,
CCAMMCHTAIUA, KOaryiadauus, a):[cop6u1/1$1; MOJICKYJIIPHO-KUHETUYCCKUEC, OIITUICCKUEC U
ANEKTPOKUHETUYECKHE CBOMCTBA KOJUIOUIHBIX CHCTEM;

- CIIOCOOBI OTyUEHUsI, CTAOMIH3AIUH U JeCTAOMIN3AIUN KOJUTOUHBIX TUCTIEPCHBIX CUCTEM.
Ymern:

- OLICHUBATh HAa KOJMYECTBEHHOM YPOBHE BIMSIHUE CPEITHUX PA3MEPOB YACTHI] TUCIIEPCHOM (a3bl Ha
MOJIEKYJIIPHO-KUHETUYECKHE, ONTUYECKUE, FNEKTPOKMNHETUUECKNE CBOMCTBA JUCIIEPCHBIX CUCTEM;

- OLIEHUBATh arperaTUBHYIO U CEAMMEHTAIMOHHYIO YCTOMYMBOCTh B MOJIENIbHBIX U PeabHBIX
JUCIICPCHBIX CUCTEMAX, CIIOCOOBI N3MEHEHUS ITUX XapaKTCPUCTHUK.

- IPOBOAUTL paCyY€Thbl OCHOBHBIX XAPAKTCPUCTUK JUCIICPCHBIX CUCTEM; ITPOBOJUTH pacyeT
MOJIUUCIIEPCHOCTH U pa3MEPOB YACTHII TUCTIEPCHOM (a3bl 10 TaHHBIM OOBIYHON U CKOPOCTHOMH (B
yIbTpaleHTpudyre ceIMMEeHTaIN;

- IPUMCHATH HAa MMPAKTUKE COBPEMCHHBIC TCOPECTUUCCKUEC MTPEACTABIICHUS IIPU U3YUYCHHUN
a}I[COp6HI/IOHHI)IX SIBJICHUHA B MHOTOKOMIIOHEHTHBIX YIABTPAMUKPOT€CTCPOTCHHBIX CUCTEMAX.
Baaners:

- METOJJaMU ITPOBEICHHUS TUCTIEPCUOHHOTO aHAIN3a, CUHTE3a KOJUIOUIHBIX JUCIIEPCHBIX CUCTEM U
OLICHKHU UX arperaTMBHOM YCTOMYMBOCTH;

- METOJIaMU pacyeTa OCHOBHBIX XapaKTEPUCTUK KOJUTOUIHBIX CUCTEM: TUCIEPCHOCTH, pajnyca

HJacCTUL, TOBCPXHOCTHOI'O HATAKCHUA, paGOTLI AATrC3Un U KOI'C3MH, KpacBOro yria cMadruBaHus,



azIcopOIuu,IpeIeIbHON aACcOPOINH, JIEKTPOKHHETHUECKOTO MOTECHIINAJIA, KaMJIIIPHOTO JTaBJICHUS,

HHTCHCHUBHOCTHU IIPOXOAAIICTO U paCCCAHHOTO CBCTA.

- HaBBIKaMU pabOTHI HA COBPEMEHHOM 00OpYIOBAaHUU H MPHUOOPAX.

- MECTOJaMHU U3MEPCHUA IMTOBEPXHOCTHOI'O HATSXKCHUSA, Kpa€BOIro yria, BEJIMYUHBI az[cop6u1/m,

y,I[CJIBHOI}'I IIOBEPXHOCTHU, BA3KOCTH, KpHTquCKOﬁ KOHLOCHTpanuunu MI/IHCJ'IJ'IOO6p330BaHI/I5I,

SJICKTPOKHUHCTUYCCKOI'O IIOTCHIMAJIA,; - CII0CO0aMHM YKOJIOTHYECKOr0 00eCIICUCHUS MMPOU3BOJACTBA U

MHXEHEPHOU 3aIUThl OKPYXKAIOLIEH CPE/Ibl.

4. CTpyKTYpa M coJep:KaHue TUCHUIINHBI
O61mas TpyA0EMKOCTh AUCHUUIUIMHBI COCTaBIsIeT 4 3a4eTHbIe enquHullbl, 144 yaca.

Bunpl yaeOHO# paboThI (B 4acax) OrnieHOYHBIC
CpeIcTBa s
Ne Pazpen nucuunnunb Ceme- [paktnueckne | Jlabopa- HTI;?;eHil:I;I I/II/Iﬂ
n/m CTp Jlexmms KCP CPC
3aHATHSA TOpHBIE TIPOMEXKY-
TOYHOU
aTTecTaluu
1 2 3 4 5 6 7 8 9
IIpenmer u KonTponbHast
1 | conepxanne Kypea. 6 5 7 pabota
Komnounnoe
COCTOSIHUE BEIIECTBA
Hroro no cemectpy 6 2 7
MounekyspHo- KontponbHas
1 | Kunernueckue 8 11 pabora;
CBOMCTBA AUCIIEPCHBIX DK3ameH
CHUCTEM
2 Ornruueckue cBoMcTBa 8 11
JIICTIEPCHBIX CHCTEM
TepmonnHaMu9eckue
3 | OcHOBEI 8 2 11
MTOBEPXHOCTHBIX
SIBJICHUH
4. | CmauuBaHue 8 10
5. | AncopOiust 8 12
6. Kamunmsipasie 8 10
SIBIICHHUSI
7 ITonyuenne 8 4 2 11 KontponsHas
JIUCTIEPCHBIX CUCTEM pabora;
OIEeKTPOKUHETHYECKHUE JlabopaTopnas
8. | sByEHUS B 8 4 2 12 pabora;
JIUCTIEPCHBIX CUCTEMAaxX DK3aMeH
9 YcTolunBoCTh 8 2 12 KoHTponbHas
" | TMCIIEPCHBIX CUCTEM pabora;
JTicIiepCHBbIE CHCTEMBI DK3aMeH
C KHUJIKOH U
10. | razoobpa3zHoOi 8 10
JTUCTIEPCUOHHON
cpenoit
KonTponbnas
Hroro no cemectpy 8 4 8 4 110 padora,
JK3aMeH

5. Coaep:kaHue JIEeKIHMOHHBIX 3aHATHIA M0 TeMaM




P a3acs JUCHUIIIINHBI

Yacel

Tema JICKIIMOHHOI'O 3aHATHA

HupukaTopst
TIOCTHKEHHUS
KOMIICTCHIIMH

2

4

5

Hpe,uMeT " COACPIKAaHUEC KypcCa. Konnounnoe
COCTOSAHHEC BCIIECCTBa

[IpenmMer u conepxaHue Kypca.
Koanounnoe cocrosinue
BEIlECTBA

OIlK-1.1
OIlK-1.2
OIIK-1.3
OIIK-2.1
OIIK-2.2
OIIK-2.3

TepMomuHAMHUYECKHE OCHOBHI IOBEPXHOCTHBIX
SIBIICHUH

TepMOHI/IHaMI/I‘IeCKI/IC OCHOBBI
TIOBEPXHOCTHBIX SIBJICHHUI

OIIK-1.1
OIIK-1.2
OIIK-1.3
OIlK-2.1
OIlK-2.2
OIIK-2.3

Y CTOMUMBOCTD JAUCIICPCHBIX CUCTEM

VYcTolunBOCTS AUCTIEPCHBIX
cUcTeM

OIlK-1.1
OIlK-1.2
OIlK-1.3
OIlK-2.1
OIIK-2.2
OIIK-2.3

BCETO

6. CoaepskaHue MPaKTHYECKUX/CEMHUHAPCKUX 3aHATHIA
[TpoBeneHne MPaKTHYECKUX/CEMIUHAPCKUX 3aHATHIA HE MPETYCMOTPEHO yIEOHBIM TUIAHOM

7. Conepxxanue J1a00paATOPHBIX 3aHATHI

Paznen QuCIUIIINHBL

Yacel

Tema 3ansaTHA

Wungukaro
pBl
JIOCTIOKEH
st
KOMIIETEHI]
5078

2

w

4

6

HonyquI/Ie JUCTICPCHBIX CUCTEM

[Tonyuenue 3o0neit MeTogamu
KOHJICHCALUN

OIlK-1.1
OIIK-1.2
OIIK-1.3
OIlK-2.1
OIIK-2.2
OIIK-2.3

SHGKTpOKHHeTI/IquKI/Ie ABJICHUA B JUCIIEPCHBIX
CUCTEMaxX

HccnenoBanue 31€KTPOKUHETUYECKUX
SIBIICHUN

OIlK-1.1
OIIK-1.2
OIIK-1.3
OIIK-2.1
OIIK-2.2
OIIK-2.3

BCEI'O

8. CamocrosiTesibHasi paboTa

TeMbl, BHIHOCHMBIC Ha CaMOCTOSITEIIBHYIO
paboty

Yacer

®opma CPC

MHaukaTopsl
JIOCTUKEHUS
KOMIIETCHIIUH

2

5

6

OCHOBHEIE ITOHSITHS. KJ'IaCCI/I(i)I/IKaIII/ISI
JAUCIICPCHBIX CUCTEM

TIOJITOTOBKA K JlabopaTopHOii padoTe,
MIOJITOTOBKA K 9K3aMeHy, IpopadoTKa
JIEKIIMOHHOTO MaTepuala, npopaboTka
TEOPETUYECKOr0 MaTepuana

OIlK-1.1
OIIK-1.2
OIIK-1.3
OIlK-2.1
OIlK-2.2
OIlK-2.3

MOHGKyHHpHO-KI/IHeTI/I‘IeCKI/IC CBOIiCTBa
JUCTICPCHBIX CUCTEM

11

BBITIOJTHCHUE PACYCTHO-TPadUICCKOM
paboThI, MOATOTOBKA K 3K3aMEHY,

OIlK-1.1
OIIK-1.2
OIIK-1.3




TCMLI, BbBIHOCHUMBIC Ha CAMOCTOSATCIBbHYIO

HNupukatopsl

Yacel ®opma CPC JIOCTHKEHUS
n/n paborty
KOMITCTEHIINU
1 2 3 5 6
MPOpabOTKa JICKIIMOHHOTO MaTepHaa, OIlK-2.1
nmpopaboTka TeopeTryeckoro marepuana | OITK-2.2
OIIK-2.3
3. | OnTHyeckue CBOHCTBA TUCTIEPCHBIX CUCTEM 11 MIOJIrOTOBKA K JlaDopaTopHOii padoTe, OIlK-1.1
MTOJITOTOBKA K AK3aMeHy, MpopaboTka OIIK-1.2
JIEKIIMOHHOTO MaTepuaa, mpopadoTka OIIK-1.3
TEOPETUIECKOTO MaTepuaia OIlK-2.1
OIIK-2.2
OIIK-2.3
4. | TepMonuHAMHUYECKHE OCHOBEI 11 MOJITOTOBKA K JTabopaTopHOU padoTe, OIlK-1.1
MOBEPXHOCTHBIX siBlIeHUH. [loBepXxHOCTHOE MIOJIrOTOBKA K 3K3aMEHY, MOATOTOBKa OIlK-1.2
HaTsDKEHHUE M a1copOIms pacyeTHOro 3aJaHus, IpopadoTKa OIlK-1.3
JIEKLIMOHHOTO MaTepualia, mpopaboTka OIlK-2.1
TEOPETUYECKOT0o MaTepuaa OIlK-2.2
OIlK-2.3
5. | CmauuBaHue 10 NOJArOTOBKA K 9K3aMEHY, IOArOTOBKA OIIK-1.1
pacdeTHOTOo 3aJaHusl, mpopaboTKa OIIK-1.2
TEOPETUIECKOTO MaTepraa OIIK-1.3
OIlK-2.1
OIIK-2.2
OIIK-2.3
6. | AxcopOums 12 MTOJITOTOBKA K JTabopaTtopHOU padoTe, OIlK-1.1
MOATOTOBKA K 9K3aMEHY, OArOTOBKA OIIK-1.2
pacYeTHOTO 3a1aHMs, IpopaboTKa OIIK-1.3
TEOPETUYECKOTo MaTepuaa OIlK-2.1
OIlK-2.2
OIlK-2.3
7. | KanumispHsle sBICHUS 10 NOJArOTOBKA K 9K3aMEHY, IOArOTOBKA OIIK-1.1
pacdeTHOTO 3aJaHusl, mpopaboTka OIIK-1.2
TEOPETUUECKOTO MaTepuaia OIIK-1.3
OIlK-2.1
OIIK-2.2
OIIK-2.3
8. | [Nomy4yeHne MUCTIEPCHBIX CHCTEM 11 MTOJITOTOBKA K JTabopaTtopHOi paboTe, OIlK-1.1
MOATOTOBKA K 9K3aMEHY, OArOTOBKA OIIK-1.2
pacYeTHOTO 3aaHMsI, IPOpaboTKa OIIK-1.3
JICKIIMOHHOTO MaTepuaa, mpopadboTka OIlK-2.1
TEOPETUYECKOT0 MaTepuaa OIlK-2.2
OIlK-2.3
9. | DneKTPOKMHETHYECKHE SBIICHUS B 12 HOATOTOBKA K JJabopaTopHoii pabdore, OIIK-1.1
JIUCIIEPCHBIX CUCTEMAX MOJTOTOBKA K 3K3aMeHyY, popaboTka OIlK-1.2
TEOPETUUECKOTO MaTepuaia OIIK-1.3
OIlK-2.1
OIlK-2.2
OIIK-2.3
10. | ArperaTuBHas U CeIMMEHTAMOHHAS 12 TIOJITOTOBKA K JlabopaTopHOii paboTe, OIlK-1.1
YCTOWYBOCTB KOJIJIOMIHBIX CHCTEM MIOJI'OTOBKA K 9K3aMeHY, IpopadoTKa OIIK-1.2
JIEKIIMOHHOTO MaTepuasa, npopaboTka OIIK-1.3
TEOPETUYECKOT0 MaTepuana OIlK-2.1
OIIK-2.2
OIlK-2.3
11. | AucnepcHBIE CHCTEMBI C KUIKOH 1 10 BBITIOJTHEHUE PACYETHO-TPAaPUIESCKON OIIK-1.1
ra3000pa3Ho AUCTIEPCUOHHON cpenoi paboThI, TOJTOTOBKA K AK3aMEHY, OIIK-1.2
npopaboTKa JEKIMOHHOTO MaTepualia OIIK-1.3
OIlK-2.1
OIlK-2.2
OIlK-2.3
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8.1 KoHTpoJb camocTosATeIbHOM padoThI




HNupukatopsl
Yacol ®opma KCP JIOCTUKEHUS
KOMITETEHIINH

Ne TeMbl, BHIHOCHMBIE Ha CAMOCTOSITEIILHYIO
n/n paborty

1 2 3 5 6

1. | [onyueHne TUCTIEPCHBIX CUCTEM 2 OIpoc, IpreM J1abopaTopHOH PaboTEL, OIlK-1.1
MIpUEM OTYETOB, IIPUEM IK3aMEHa OIlK-1.2
OIIK-1.3
OIIK-2.1
OIIK-2.2
OIIK-2.3

2. | DIEKTPOKUHETHYECKHUE SIBJICHUS B 2 OTIpOC, TIPHEM JIAOOpaTOPHOH paboTEHI, OIlK-1.1
JIICTIEPCHBIX CHCTEMAaX MpHUeM 3K3aMeHa, IIPOBEPKa pPacueTHO- OIIK-1.2
rpadudeckoit paboThI OIIK-1.3
OIlK-2.1
OIlK-2.2
OIlK-2.3

BCEI'O 4

9. Ucnosib30BaHUE PEHTHUHIOBOI CHCTEMBbI OIIEHKH 3HAHWI

[Tpu oleHKE pe3yNbTaTOB ACATCILHOCTH OOYYaIONIMXCS B paMKaxX IUCHUIUIHHBI «KoutonaHas
XUMHUS» UCIIOJIb3YeTCsl pEHTHUHIOBasi cucTteMa. MakCcuMallbHOE U MUHHUMAIbHOE KOJUYECTBO OAllJIOB MO
Pa3IMYHBIM BHJIaM y4eOHOU paboThl onmucaHo B «llomoxkeHnn o OaIbHO-PEUTHHTOBON CHCTEME OIICHKU
3HaHUU CTYJEHTOB U o0ecredyeHus kauecTBa yuebnoro nporecca»y @®I'bOY BO KHUTY.

PelitnnroBas oneHka GopMHUpPYETCsl Ha OCHOBAaHUHU TEKYIIETO M MPOMEKYTOYHOTO KOHTPOJIA. 3a
KOHTPOJIbHBIE TOUYKH CTYACHT MOXKET MOJTYYUTh MUHUMAJIbHOE U MAKCUMAIIbHOE KOJIMYECTBO OAIIOB (CM.
TadmIy).

OueHovHbIE CPEICTBA Koua-Bo Mun.0a,1710B Makc.0a/1710B
8-ii cemecTp
JlabopaTopHas paboTa 2 12 20
Ok3aMeH 1 24 40
KontponpHas pabdora 1 24 40
HTtoro 60 100

10. OueHouHble cpeacTBa A TEKYIIEr0o KOHTPOJS YCIEBAEMOCTH, NPOMEKYTOYHOMN
aTTecTalliy 10 UTOraM OCBOEHMS JMCIHHUIIJIUHbI
OneHouHble cpencTBa [UIsl MPOBEACHMSI TEKYHIETO KOHTPOJIS YCIEBAEMOCTH, ITPOMEXKYTOUHOM
aTTEeCTAllUd U UTOTOBOW aTTeCTallMM pa3padaThIBAlOTCA COIJIACHO MOJIOKEHUI0 0 POHJaX OLIEHOYHBIX
CPEeACTB, pacCMaTpUBAIOTCS KaK COCTaBHas 4acTh paboueill mporpamMmbl U OGOPMIISIOTCS OTJIENbHBIM
AOKYMCHTOM.

11. UudopmannoHHo-MeTOAUYECKOE 00ecTedeHre JUCIIUIIMHBI

11.1. OcHoBHas IMTEpPaTypa

IIpu wu3yyenun pucuuiuiuebl «KoiutomaHass XuMus» B KayeCTBE OCHOBHBIX HCTOYHHUKOB
nH(OpMAILIUK PEKOMEHIYETCsl UCTIOIB30BaTh CIEAYIONIYIO IUTEPATYPY:

OcHOBHBIE MCTOYHUKH MHPOPMALLUH KosmuecTBo 3K3eMILISIPOB
A. A. SxoBneBa, Komnonnnas xumust [[Ipouee] https://urait.ru/bcode/454103
VYuebHoe mocobue s By30B: Mocksa : FOpaii, Pexxum noctyma: mo moamucke KHUTY
2020
b. 5. bpsuckuii, Konnougnas xumus http://www.iprbookshop.ru/66632.html
[DnexTponHbIH pecypc]| YuebHoe mocobue: Pexxum noctyma: mo moamucke KHUTY

Caparos : By3oBckoe o6pa3oBanue, 2017
K. . Manemnmesa, U. . HoBakos, Teopernueckoe n | 300 sx3. YHULL ®I'BOY BO «kKHUTY»
MIPAKTUYECKOE PYKOBOJACTBO IO JUCIMUILIMHE
"IToBepXHOCTHBIE SIBJICHUS U AUCTIEPCHBIE
cuctembl” [ YueOHUK] yueb. mocodue It CTy/.
BY30B, 00yY. 110 XUM.-TE€XHOJI. HaMp. HOJATOTOBKU
IUIUIOMUpOBaH. crell.: Bonrorpan : PITK
"ITomurexauk", 2008




11.2. lonmonHuTEIBHASI IUTEPATYPA
B kauecTBe JONOJHUTENBHBIX MCTOYHMKOB HMH()OPMALMM PEKOMEHIYETCS HCIHOJIb30BaTh

CIIEYIOIYIO JIUTEPATYPY:

JlonoJiHUTEIbHBIE
HCTOYHUKU
uHpopManun

KosaunyecTBO 3K3eMILISIPOB

C.A. bormanona, H.B.
CaytuHna, FO.A.
IlIuraduesna,
Konmounuo-
XUMHYECKHE CBOMCTBA
MTOBEPXHOCTHO-
AKTHUBHBIX BEIECTB
[[Ipouee] yueO.
nocobue: Kazaus : U3-
Bo AH PT, 2019

5 9k3. YHULL] ®I'BOY BO «KHUTVY »

I0.A. llluraduesa, A.A.
Kusszes, C.A.
bornanosa, IIpuknannas
KOJUIOMHAS XHUMUS
MOJIMMEPOB
[DnexTpoHHbIH pecypc]
yuebHoe ocooue:
Kazans : U3a-Bo AH PT,
2020

http://ft.kstu.ru/ft/Bogdanova-
Prikladnaya_kolloid_khimiya_polomerov_Ch.2_Svoystva_poverkhnosti.pdf
Hoctyn ¢ IP agpecoB KHUTY

T. M. 3uma,
Konnonanas xumusi:
1ab0paTOpHBII
npakTukyMm [[Ipouee]
yaeOHoe rmocodue:
HoBocubupck :
HoBocubupckuit
rOCyJapCTBEHHBIN
TEXHUYECKUU
yHuBepcurtet, 2017

http://biblioclub.ru/index.php?page=book&id=575152
Pexum nocryna: no noanucke KHUTY

B.H. Manxai, JI.B.
Yekanuesa, Heprsaabie
JUCTIEPCHBIE CHCTEMBI
[[Ipouee] YuebOHoe
nocobue: ToMck :
HanumonanbHbIN
HCCIIe0BATSIIbCKIM
ToMmckuit

MMOJTUTEX HUICCKUM
yHuUBepcuteT, 2016

http://new.znanium.com/go.php?id=1043930
Pexum nocryna: no noanucke KHUTY

1O. . Capkucos, A. .
IIaBioBa,
JlaGoparopHbIit
MPAKTUKYM T10
KOJUIOUJTHOU XUMHU
[YueOHuk] yueb.
nocodue: Tomck : , 2013

1 5x3. YHUILL ®I'BOY BO «KKHUTY»

E. JI. llykun, A. B.
[Tepuos, E. A. Amenuna,
Komnounnnast xumus

https://urait.ru/bcode/449926
Pexxum noctyna: no noanucke KHUTY




[[Tpouee] Yuebnuk mist
BY30B: MOCKBa :
IOpaiir, 2020

T.B. llleBuenko, 1 5x3. YHULL ®I'BOY BO «KHUTVY »
[Ipuxnagnas
KOJUIOUTHAST XUMUS:
KOAryJisiius u
KOAaryJIsiHThI
[Monorpadwus]
Monorpadus: Kemeposo
., 2007

11.3. DyileKTpOHHBIE HCTOYHUKH HH(pOpManuu

[Tpu n3ydenun aucuuIuimHbl «KoutonHas XUMuUs) PETyCMOTPEHO UCIIOIB30BAHHE AIIEKTPOHHBIX
MCTOYHHUKOB MH(POPMALIUH:
1.9nextponnsiii katanor YHUL KHUTY: Pexxum nocryma: http://ruslan.kstu.ru/
2.9bC «Jlanb»:Pexum mocryna: https://e.lanbook.com
3.06pa3oBarenbHas miatdopma «tOpaiit»: Pexxum gocryma: https://urait.ru/
4.9BC «Znanium.com»: Pexum goctyna: http://znanium.com/
5.9bC YuuBepcurerckas 6ubnuoreka onnaiit: Pexxum nocryna: http://biblioclub.ru/
6.9bC IPR SMART: Pexxum nocryma: http://www.iprbookshop.ru/
7.9bC BOOK.ru : Pexxum noctyna: https://www.book.ru/
8.Hayunas snextponHas 6ubnmoreka https://elibrary.ru/

YHHUII
Coznacoeano

11.4. IlpodeccuonasibHbie 6a3bl JaHHBIX U MHGOPMAILHOHHBIE CIIPABOYHbIE CHCTEMbI

ba3p1 JaHHBIX:

Wiley Online Library: https://onlinelibrary.wiley.com/
Springer Nature: https://link.springer.com/

zbMath : https://zbmath.org/

I/IH(I)OpMaL[I/IOHHBIC CIIPpaBOYHBIC CUCTCMbI

CrpaBouno-nipaBoBas cucrema «[’APAHT» [loctyn cBoOoHBINH: www.garant.ru
CrnpaBouno-npaBoBas cucreMa «Koncynbrantlnroc» [loctyn cBo6oiHbIN: www.consultant.ru

12. MarepuaJibHO-TeXHHYECKOe 0OecredyeHue TN CIUTIIUHbI

JIutieH3upOBaHHOE MPOTrPaMMHOE 0OecIieueHe U CBOOOHO PacpoCTPaHAEMOE TPOrPaAMMHOE
o0ecrieueHne, B TOM YHCIIe OTEYeCTBEHHOTO IIPOU3BOJICTBA, HCIOJIB3YeMOe B y4eOHOM IpoIiecce MpH
OCBOCHUU OUCITUITIINHBI ((KOJ'IJ'IOI/I}IHaSI XUMMUS».

OducHsie u genossie nporpammel: ABBYY FineReader 9.0 npod;
Oducueie u nenoseie nporpammbl: MS Office 2007 Russian;

Odwucusie u aenoseie mporpammbl: MS Office 2007 Professional Russian;
Oduchblie u nenossie mporpammbl: MS Office 2010-2016 Standard
Apxusarop 7 Zip

brnoknot Notepad

Sunexc bpaysep

ITO nns xomtekTUBHOM padoThl Microsoft Teams



1.JIek1IMOHHEBIE 3aHATHA:

a. KOMILJIEKT 3JIEKTPOHHBIX MPEe3eHTAIHI/CIIaiiIoB,

b. ayautopusi, ocHaIlleHHas PE3EHTAMOHHON TEXHUKOH (IIPOEKTOP, IKpaH, KOMIIbIOTEP, Jia-3epHast
yKa3Ka),

c. makets! 110 crnenuanbHOro Ha3HayeHus — cuctema Moodle 151 ynpaBieHus yueOHbIM MIPOLIECCOM,
MpeIHa3HaueHHAas JIJIsl UCIIOIh30BaHus B ceT VIHTepHeT.

2.JIaboparopHbie pabOTHI

a. Cnexrpodoromerp Unico 1200,

b. Becol Topcuonnsie Trma BT 1o 500mr

c. Onexrpomutka DEP 9011

d. Becwr anexrponnsie BCII 0,5/0,1-1

e. pH-metp pH-150MU

f. BeIIpsAMUTENH yUeOHBIN B-24

g. kougykromerp MAPK-603

h. ycrpotictBo nepemenuBaromiee LS110

3.Ilpouee

a. paboyee MecTo MpernoaBaTelis, OCHAIEHHOE KOMITBIOTEPOM C AOCTYyoM B MHTepHeT,

b. paboure MecTa CTYJCHTOB, OCHAIIICHHBIC KOMITBIOTEPAMH C JIOCTYIIOM B MIHTEpHET, peI-Ha3HAYCHHBIC
11 paboTHI B DIIEKTPOHHON 00pa3oBaTeNbHOM cperie.

13. O0pa3oBaTe/bHbIE TEXHOJIOTHH

KonmdecTBo 4acoB 3aHATHI, MPOBOJMMBIX B MHTEPAKTHBHBIX (hopMax B ydeOHOM mpoIiecce Io
muctuminHe «KommonaHas XUMEsD COCTaBIseT 3 4.

B nmponecce OCBOCHUA JHUCHUIIIMHBI <<KOJIJIOI/IIIH21$I XUMHA» HUCHOJB3YIOTCA  CIICAYIOIIHEC
0o0pa3oBaTeNnbHbIE TEXHOJIOTHH:
1. NudopmannoHHO-pa3BUBAOIINE TEXHOJIOTUN, HAIPABICHHBIC Ha OBJIaICHUE OOJIBIIIUM 3aI1acoM
3HAHUM, 3a[IOMHUHAHKUE U CBOOOIHOE ONEpUpOBaHKe UMU. Vconb3yeTcs JeKIMOHHO-CEMUHAPCKHIA
METO/I, CAMOCTOSITEIIbHOE N3YUEHHE JTUTEPaTyphl, IPUMEHEHNE HOBBIX NMH(DPOPMAIIMOHHBIX TEXHOJOTUI
JUTSl CAMOCTOSITEIIbHOTO TTOTIOJIHEHUS 3HAaHUH, BKJIFOUasl UCTIOIb30BAHNE TEXHUYECKUX U JEKTPOHHBIX
CpencTB UH(POPMAIIHUH.
2. Pa3BuBaroiue npodIeMHO-OpUEHTUPOBAHHBIE TEXHOJIOTHH, HAIIPaBlIeHHbIE HA (JOPMUPOBAHUE U
Pa3sBUTHC HpO6HeMHOFO MBIIIJICHU S, MBICIIMTE TbHOHU AKTHUBHOCTH, CIIOCOOHOCTH HpO6J’I€MHO MBICJIUTD,
BUJIETh ¥ POPMYITHPOBATH MPOOIEMBI, BEIOUPATh CIIOCOOBI U Cpe/icTBA A UX perienus. [Ipu stom
HCIOJIb3YIOTCS CJIEYIOIINE YPOBHU CII0)KHOCTH M CAMOCTOSITEIBHOCTH: MPOOJIEMHOE U3TI0KEHUE
y4eOHOro MaTepuana mpernoiaBareieM; Co3JaHue Mperno/iaBaTeneM MpoOJIeMHBIX CUTYalIUH.
3. JlesITenbHOCTHBIE MPAKTUKO-OPUEHTUPOBAHHBIE TEXHOJIOTUH, HAlpaBIEeHHbIE HA (OPMUPOBaHUE
CUCTEeMBbI TPOGECCHOHATBHBIX MPAKTUYECKUX YMEHUH MPU MPOBEACHUH YKCIIEPUMEHTATbHBIX
uccienoBaHuil. Peann3yroTcs B X0o/1€ MOATOTOBKH, BBIMOJIHEHHS U 00CYK1eHUs 1a00paTOPHBIX padoT.
4. JINYHOCTHO-OPUEHTHPOBAHHBIE TEXHOJIOTUU 00yUeHus1, 00ECTIeUnBaOIIKE B X0/ Y4eOHOT0 mpoliecca
YYeT pa3InuHbIX CIIOCOOHOCTEN 00ydaeMbIX, CO3JaHNuEe HEOOXOUMBIX YCIOBUH JJISI PA3BUTHS UX
WHIUBUAYAIBHBIX CIIOCOOHOCTEH, pa3BUTHE aKTUBHOCTH JIMYHOCTH B Y4€OHOM Mporiecce. JIndHOCTHO-
OPHUCHTHPOBAHHBIC TCXHOJOTUH O6yquHﬂ PECAIN3YIOTCA B PE3YJIbTATC NMHAUBUAYAJIBHOT'O O6HI€HI/I$[
MpenoaBaTelis U CTyACHTa Ha 3aHATUSIX, IPU BBHIMOJIHEHUH U Claue JOMAIIHUX WHIUBUIyaIbHBIX
PaCUCTHBIX SaJIaHI/II\/'I, IIpH MOATOTOBKE M 3alIUTEC MHAUBUAYAJIbHBIX OTYETOB 110 J'Ia60paTOpHBIM pa60TaM.
Hcnonb3yembie B JEKIIMOHHOM Kypce MHHOBAIIMOHHBIE 00pa30BaTe/IbHbIE TEXHOJIOTHH: JICKIIHS — IIpecc-
KOH(l)epeHI_[I/IH, JICKIOHWA — BU3yaJIu3anus, JJCKOHA C 3apaHEe 3alllITaHUPOBaAaHHBIMU OIITMOKaMH.
HuHoBammoHnHble 00pa3oBaTeNbHBIE TEXHOIOTHH, HCIIOIb3yeMbIe PU MPOBEACHUH Ta00PaTOPHBIX paboT:
IPYNIOBBIE TUCKYCCUH, pa300p KOHKPETHBIX CUTYyalluii, 00yuyeHHEe Ha OCHOBE OIbITa, MO3TOBOM HITYPM.



