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ey ocBOCHUS TUCUHMILTUHBI

Ouznyeckas XUMHUA Kak (QyHIaMEHTalbHAas AMCLHUIUIMHA SBISETCS OJHHUM U3 OCHOBHBIX
KOMITIOHCHTOB, COCTaBJIAOIINUX MCETOAOJIOTNYCCKYIO 633}/ IIOATOTOBKHU CIICHHUAJIMCTOB, CBA3aHHBIX C
XUMHUYECKON TEXHOJIOTHEN.

W3ydenne Hpu3nuecKoit XUMUU MPecIelyeT CIAeIYIONIIe eH:

— OCBOCHHE OCHOBHBIX IOJIOKEHUH pa3esioB (pU3nueckoi XUMUM (XUMUYECKOW TePMOIMHAMUKH,
TOMOTICHHBIX M TCTCPOIrCHHBIX XHUMHWYCCKUX paBHOBeCHfI, CBOIICTB PaCTBOPOB, JJICKTPOXUMHUYCCKUX
MPOIIECCOB M XUMHUUECKON KHHETHKH U TIp.);

— pa3BUTHE y CTYIACHTOB XUMHYECKOTO MHPOBO33PEHHUS U TPUOOPETECHHS WUMHU 3HAHUH W
MMOHMMAaHUS 3aKOHOB MPOTEKaHUS (PU3MUYECKUX M XUMHUYECKUX MPOIECCOB, YMEHHS HCIOIB30BaTh ITH
3HAHUS JUISl TIPEJCKA3aHUs HAIPABJICHUS MPOTEKAaHUS IHO00T0 (U3NKO-XMMHYECKOTO TIpoIlecca B
OKpYy)Xarollel cpene, XMMHUECKUX TEXHOJIOTUSX, U1 BBIOOpa ONTHMAIbHBIX YCIOBHM MPOBEACHUS
TEXHOJIOTMYECKUX MTPOLECCOB, T. €. IS YIPABICHUS UMU.

W3ydeHre AUCUMILTUHBI JOHKHO OCHOBBIBATHCS Ha CIEAYIOMINX MpOo(decCHOHAIbHBIX CTaHapTax:

- 26.001. Cpemmanuct 1O OOECIEYEHHIO KOMIUIEKCHOTO  KOHTPOJS  IPOU3BOJICTBA
HAHOCTPYKTYPHUPOBAHHBIX KOMITO3UIIMOHHBIX MaTEPHAJIOB,;
- 26.004. CpoeuMamucT 1O TNPOU3BOACTBY  BOJIOKHHUCTBIX  HAaHOCTPYKTYPHUPOBAaHHBIX

KOMITIO3MIIMOHHBIX MAaTCPHAJIOB.

MecTto nucuuninabl B crpykrype OOII BO

[IpenonaBanue pu3NIECKON XUMHUH 0a3UpPyeTCss Ha MEKIUCIUIUTMHAPHBIX CBS3SX U HEPa3pbIBHO
CBSI3aHO C M3Y4YCHHEM TaKUX JUCLMILUIMH, KaK MaTeMaThka, (u3uKa, o0Ilas U HeopraHudeckas XUMMs,
aHATMUTHYECKast XUMUS, PU3UKO-XMMHYECKHE METOJbI aHAIN3a, OPTraHWYEeCKas XUMHUs, ITOBEPXHOCTHBIC
SBJICHUSI U JAUCHEpCHbIE cucTeMbl. [lonydyeHHble 3HAHMS MO0 JUCLUIUIMHE MOTPEOYIOTCS Ul W3Yy4eHUs
CTIEMANBHBIX XUMHUYECKUX M TEXHOJIOTUYECKUX TUCIHILUINH TAaKUX KaK:

- 001113 XMMHUYecKas TEXHOJIOTHS,

- TEOPETUYECKHE OCHOBBI TEXHOJIOTMH HEOPTaHMYECKUX BEIIECTB,;

- BBEJICHHE B HAHOTEXHOJIOTHH;

- OCHOBBI HAHOTEXHOJIOTHH;

- KpUOT'€HHbIE TEXHOJIOTHH;

- IPOLIECCHI U aNIapaTbl XAMHYECKONW TEXHOJIOTHH;

- XMMUYECKHE PEaKTOPHI;

- METOBI HCCIIEIOBAHNUS TEXHOJIOTHH HEOPTaHMUECKUX BEIIECTB,;

- TEXHOJIOTHUSI KaTaJau3aTopoB U aJICOPOEHTOB IIp.

[Tocne n3ydeHus: TUCIUILINHBI BBITYCKHUKH JIOJDKHBI OBITH TOTOBBI K BBIMIOJIHEHUIO CIIEIYIOIIINX
TPYAOBBIX (PYHKIUI:

- A/06.6. Pa3zpaboTka npeioKeHUH 10 KOMIUIEKCHOMY HCIIOJIb30BAHUIO CHIPbSl U YTHIIM3ALUU
OTXOJIOB IIPOM3BO/JICTBA;

- D/01.6. CoBepiiieHCTBOBaHME TEXHOJOTHUN, MEXAHHU3AIIMA U aBTOMATH3aIIUsI IPOU3BOICTBEHHBIX
MIPOLIECCOB;

Komnerenuuu odyuaromerocsi, GopMupyemMbie B pe3yJibTaTe 0CBOCHHUSI THCIUTLTHHbI
B npotiecce ocBoeHust JaHHON AUCHUIIIMHBI y CTyIeHTa (POPMUPYIOTCS CIEIYIONINE KOMITETEHIUH:
— obnienpodeccuoHaTbHbIE

Konx kom- HanmenoBanue
NHauKaTopel JOCTUKEHHSI KOMIIETEHIIUT
NETEHINH KOMIETEHIINH
OIIK-1 |Cnocoben wusywarb, aHanu-|3-OIIK-1 3Hath (u3MKO-XUMHUYECKHE CBOICTB MaTepHasoB,
3UpOBAaTh, MCII0JIb30BaTh | OCHOBBIBASICH HA 3HAHUAX O CTPOEHUU BEILECTBA, IPUPOAE XU-
MEXaHU3MBbl ~ XMMHUYECKHUX | MUYECKOW CBSI3U PA3IUYHBIX KJIACCOB XUMUYECKUX JIEMEHTOB,

peaKkuuii, MpOUCXOASAIIUX B
TEXHOJIOTHYECKUX TMPOIEC-
Ccax M OKpYXKarollleM MHUpE,
OCHOBBIBASICh Ha 3HAHHUIX O
CTPOEHUU BEIIECTBA, IIPHU-
poAe XUMHUYECKOH CBSI3M U
CBOMCTBaxX pa3IMYHBIX

COCIMHEHUH, BEUIECTB U MAaTEPUAIIOB

V-OIIK-1 YmeTs ucnonp30BaTh MEXaHU3Mbl XUMHUYECKUX pe-
aKIUi, MPOUCXOMAIIMX B TEXHOJIOTMYECKHUX IIpOLEeccax W
OKPY’KaroIlleM MUpE, Ul ONPEEICHUS KaYeCTBEHHBIX U KOJIU-
YECTBEHHBIX XapaKTEPUCTUK BEILECTB U MATEPUAIIOB

B-OIIK-1 Brmanmers aHanm3oM METONIOB OMpeeieHus: Tpedye-
MBIX [1APaMETPOB U3MEPEHHs] KAYECTBEHHBIX U KOJIMYECTBEH-




KJIaCCOB XUMMYCCKUX DJIe-
MEHTOB, COCIMHCHUI, Be-
IIECTB U MaTEpPHAJIOB

HBIX XapaKTEPUCTHK MPOO ChIPbs U MOITypadpuKaToB

OIIK-5

CriocobeH  OCyIIeCTBIATh
9KCIIEPUMCHTAJILHBIC  HC-
CIACAOBAHMUS M HCIBITAHUS
[0 3aJaHHOM METOJHKE,
MPOBOANTH HAOTIOACHHUS U
U3MEpPEHHUSI C Y4EeTOM Tpe-
0OoBaHMM TEXHHMKH Oe3omac-
HOCTH, 00pabaThIBaTh U WH-
TEPIPETUPOBATh  IKCIEPH-
MEHTAaJIbHBIC JaHHEIC

3-OIIK-5 3HaTh TEXHOJOTMYECKUI MPOLIECC, CBOMCTBA ChHIPbS
rOTOBOW ITPOLYKIMH JUIsl OCYILECTBICHHS SKCIIEPUMEHTAIIBHBIX
MCCIIC/IOBAaHUI M MCTIBITAHUN ONBITHBIX 00pa3I0B MaTEpUaAIOB
110 3aIaHHOM METOIUKE

V-OIIK-5 YMeTb BBINOIHATh AKCIEPUMEHTAIBHBIE HCCIIEO0-
BaHUS U B 00pabOTKe, MHTEPIPETALNU HOIYYEHHBIX 3KCIEPH-
MEHTAJIBHBIX JaHHBIX

B-OIIK-5 Brnagers HaBbIKaMu pa3pabOTKU pErjiaMeHTa IpoBe-
JICHUs UCIIBITAHUHM HOBBIX 00Pa3LloB NPOAYKIUH C YYETOM Tpe-
OoBaHMI TEXHUKU 0€30aCHOCTH

oeccruoHaTbHBIE

Kox xom-
METEHIINU

HanmMmeHoBaHMEe KOMIETEH-
U

Nuaukatopbl JOCTUKEHUS KOMITETEHIIUU

I1K-1

Cnoco0eH T1uIaHUpOBaTh M
POBOJUTH (UBNYECKHE H
XMMHYECKHE HKCIEPHMEH-
Thl, TPOBOJUTH 00OpPabOTKY
UX pPE3yJIbTaTOB M OIICHU-
BaTh IMOTPEIIHOCTH, BBIJIBU-
ratb TUIOTE3bl M YCTaHaB-
JMBATh TPAHMIBI UX MIPHMe-
HEHHUS, IPUMEHSATh METOJIBI
MaTeMaTU4ecKoro aHalIu3a
U MOJEIHPOBAHHA, Teope-
TUYECKOTO U DSKCIIEPHMEH-
TAJILHOT'O MCCIICIOBAHUS

3-1IK-1 3HaTh: IpUMEHEHUE METOJI0B MaTEMAaTUYECKOr0 aHa-
JU3a, MOJICTTUPOBAHUSI U TEOPETUUECKUX OCHOB ISl IIPOBEJIE-
HUS HAyYHO-UCCIIE0BATENbCKUX pa0OT U UCTIBITAHUIN
V-IIK-1 ymeTh: BBINONHATH (PU3NUECKHE U XUMHUUECKHE DKC-
MepUMEHTaIbHbIC PabOThI, TPOBOIUT 0000IIEHHE U 00pabOT-
Ky WX pe3yJbTaTOB, OLIEHUBAECT IMOTPEIIHOCTH, BBHIJIBUTACT
TUIIOTE3bl U YCTAHABIMBAET FPAHUIIBI UX TIPUMEHEHUS
B-IIK-1 Brnagers MeTo1aMu mMOATOTOBKA METOAMYECKOTO PY-
KOBOJICTBA IO MPOBEACHUI0 (PU3UYECKUX U XUMUYECKUX JKC-
MIEPUMEHTOB U HAYYHO-UCCIICIOBATEILCKUX padoT

[1K-2

crocoOeH HCITI0JIb30BaTh
3HaHHE CBOMCTB XHMHYE-
CKHX DJIEMEHTOB, COEIUHE-
HUI W MarepuajoB Ha HUX
OCHOBE ISl PEIICHHUsS 3a/1au
npodeccuoHanbHOH  Jies-
TEIBHOCTH

3-1IK-2 3HaTh CBOWCTBAa XUMHYECKHX JJIEMEHTOB, COEIMUHE-
HUH U MaTEpHUAJIOB HA MX OCHOBE JIJIs1 COOJIIOJICHUS TEXHOJIO-
TUYECKOr0 pPerjlaMeHTa

V-IIK-2 YMeTh HCIOJIB30BaTh 3HAHUS CBOMCTB XMMHYCSCKHX
3JIEMEHTOB, COCIMHEHWWA W MATEpPHAIOB HA UX OCHOBE IS
peLIeHts 3a1ay N0 BBIIMYCKY MPOIYKIMU B CTPOTOM COOTBET-
CTBUHU C TEXHUYECKUMU TPEOOBAHUSIMU

B-IIK-2 Bnaners HaBbIKaMM pPa3pabOTKU HPEIAJIOKEHHS IO
KOMIUJIEKCHOMY HCIIOJIb30BAaHUIO ChIPbS M YTUJIU3AlMU OTXO-
JIOB IPOU3BOJCTBA

33/]3‘[1/[ BOCIIMTAHMSA, P€AJIU3YEMbIC B pPAMKaX OCBOCHUSA TUCIHUIIIMHDBI

Hampagne-

J1e-
HUE/1IeTN

Coznmanmne ycio-
BHii, oOecrieuu-

Hcnonn30BaHue BOCIMTATEIBHOIO IIOTCH-

Bogneuenue B pa3Hormia-
HOBYIO BHEYUYEOHYIO JIesI-

BaIOIINX

ouajia y‘le6HOI7I JAUCIHITIIMHBI

TCJIBHOCTD

ITpodec-
CHOHAJTb-
HOE U
TPYI0BOE
BOCITUTA-
HHUC

dbopmupoBaHue
KyJIbTypbl  HC-
clieIoBaTelIb-
CKOM ® HWHXeE-
HEpPHOM nes-
TEILHOCTH

(B16)

Hcnonk30BaHre BOCIMUTATENLHOTO MOTEH-
nyaga JUCHUTUIMH MPo¢dheCcCHOHATBHOTO
MOyJIs JUTs (POPMHUPOBAHUS MHKEHEPHOTO
MBIIUIEHUS U WHXXEHEPHON KYJIbTYpPHI 3a
CYET MPAKTUYECKHUX CTYJIEHYECKUX HCCIe-
}IOBaHI/Iﬁ COBpPEMECHHBIX IMPOHU3BOJACTBCH-
HBIX CHCTEM; MPOECKTHON MAesITeNbHOCTU
CTYJICHTOB I10 Pa3pabOTKe M ONTUMHU3AINN
TEXHOJIOTHYECKUX CHCTEM, CBS3aHHOW C
PEIICHUEM PCAIBHBIX ITPOHU3BOJCTBCHHBIX
3a[a4; MPOXOXKJIEHUS dYepe3 pa3sHooOpas-
Hbl€ WUIPOBBIE, TBOpUYECKHE, (HeCTHUBANIb-

1.Oprannsanust  Hay4dHoO-
MPaKTUYECKNX KOH(EpeH-
LIMI U BCTpPeY C BEIYILIUMHU
CHeHaIiCTaMu  [IpeaIpH-
ATAN ropoJia U BETEpaHaMHU
aTOMHOMW OTpPAaCIIH.

2. Opranuzanus M IpoBe-
JIEHUE TPEIMETHBIX OJIUM-
IMajJ U y4acTue B KOHKYp-
cax mpodecCHOHATHHOTO
MacTepCTBA.

3.Vyactne B €XETrOJHBIX




Hble (OPMBI, TPEOYIOLIME aHAIN3a CIIOXK- | aKIHIX CTYAEHUYECKHX
HOTO 00BEKTa, MOCTAHOBKH OTHOCHUTENIBHO | CTPOUTEIBHBIX OTPSAI0B
HEro npeoOpa3oBaTeNbHbIX 3a7ay s UX
ONITUMAJIBHOTO PEIICHHS.

CTpyKTypa u coaep:kaHue y4eOHOM TUCUMILIUHBI
JucnurimyuHa mpenojgaeTcss CTyAeHTaM B 5-oM cemecTpe. OOmias TpyJAO0€MKOCTh JAUCIUILUIHHBI
COCTAaBJISICT 6 3aUCTHHIX SAUHMII, 216 ak. 4acoB.

Kasengapubiil niian

Ne Ne HauMenoBanue Buasbi yueonoii ATTecTa IuA Maxkcu
P T paszzaena (Tembl) AeATeJIbHOCTH (B Yacax) pasaeaa (¢op- MaJlb-
a e JTUCIHUIIINHBI “:f e Ma) HBIN
3 M Z 5 0a/L
i bl ° 4 3a
e = 8 = paszaen
1 BRI
a 2 |= |=|=1]0

| paznen
1 1 | CgoiicTBa ra3on 49 1 48 CP (mucbMeHHO) 25
1 2 | IlepBblii 3aK0H 59 3 4 4 48 JIP (ycTtHO)
TEPMOTUHAMUKHU
Il paznen
2 3 | Tepmoxumust 54 2 4 48 KP (mucpmenHo) 25
2 4 | Bropoii 3akoH o4 2 4 48
TEPMOJUHAMUKHU
Bux mpomeryrosmoi 216 | 8 | 8 | 8 | 192 JK3amen 50
aTTrecTanuu
IIpumeyanue:

Hcnonb3yembie Gopmbl artectaiuu pasaenoB: CP — camocrositenpHas padora, JIP- otuer mo
naboparoproit padore; KP — koHTposibHas paboTa

ConeprxaHue JeKIHOHHOI0 Kypca

Ne | Beero Ne YueOHo-
) JIeKIU Tema nexkuun. Bonpocsl, oTpadaTbiBaeMble HA JeKIHH MeTO/InYecKoe
TeMbI | 4YaCOB
u olecreyenune
1 2 3 4 5
1 1 1 | NneanbHble, peajibHbIE Ta3bl 1-8

3akon boitns (1662) - Mapuotra (1676), 3akon [lapns, 3akon
I'eii-JTroccak, 0O beAMHEHHBIN ra30BbIN 3aKOH. YPAaBHEHUEM
Krnaneiipona(1834)-MenpaeneeBa

2 3 1,2 | IlepBbIii 3aKOH TEPMOANHAMHUKH. 1-8
OCHOBHBIE TTOHATHSI XUMHUYECKON TEPMOIUHAMUKHI

Ennnuner mexxaynapoanoit cucremsl CU. [lonsitue cucremsl,
KJaccu(ukanus, ”HTEHCUBHBIC, SKCTCHCUBHBIC ITAPAMETPBHI,
TepMoaMHaAMUYECKHI TPOLIECC U TEPMOAUHAMUYECKOE
paBHOBECHE,

OYHKINH COCTOSHUS U QYHKIIUH MMYTH OCYIIECTBICHUS
nporecca.

OCHOBHBIE TIOCTYAThl TEPMOJIUHAMUKH

[Tpumenenue mudpepeHnranoB U YaCTHBIX MPOU3BOIHBIX JIJIS
3aKOHOB TEPMOJMHAMUKHU

3 2 3 | Tepmoxumus 1-8
3akoH ['ecca. Onpenenenue 3akoHa, TernoBoit 3¢ dexT peakiu,
CrannaptHas sHTanbUs o0pasoBanusi, CTangapTHas

SHTAJIBINS CTOpPAHMSL.




4 4 | Bropoii 3aKOH TepMOAUHAMMKHU. JHTPONMUSA 1-8
[Tonsitue suTpomms. HepaBenctBo Kraysmyca. O06o00ménHas
dbopMa 3amucu MEPBOrO M BTOPOTO 3aKOHOB TEPMOIMHAMHKH.
Y ciioBUst paBHOBECHS.
IlepeyeHb NPaKTHYECKUX 3AHATHH .
Ne Y4eoOHo-
Ne | Bcero Tema npakTHYeCKOro 3aHATHSI. 3aaHUsI, BONMPOCHI,
3QHAT MeTO/InYecKoe
TeMbI | 4aCOB oTpadaTbiBaeMble Ha MPAKTHYECKOM 3aHATUHH
usl ob0ecrnieueHue
1 3 4 B
2 2 | 3akoH ['ecca u ciencTBUSA U3 HETO 7
Pacuets! TemoBoro 3¢ dexkra XuMUIecKoil peakiuu yepes
TEIUIOTHI CTOPaHUs U TEIUIOTHl 00pa30BaHUs U C UCIIOJIb30BAHUEM
3aKoHa ['ecca.
4 3 | TemmoemkocTts. 3akoH Kupxrodda. 8
Pacyer TerioeMKOCTH MPHU Pa3IMYHBIX TEMIIEpaTypax.
Ilepeyennb J1adopaTOPHBIX padoT
. YueOHo-
Ne Bcero Tema 1a6opaTopHoOii padoThbI.
MeTOoHYeCcKoe
TeMbl 4yacosB
olecneyenue
1 2 3 4
3 4 OrnpezeneHne TEII0Thl Pa3I0KEeHNUs] HEOPIraHMYECKUX BEIIECTB 11
MeToIoM TG PEepeHITNATHFHOTO TEPMHUUECKOTO aHATN3a
3 4 Kanopumerpus 12
Onpedenenue meniomol 2uOpamayuu CepHOU KUCI0Mmbl
KAJLOPUMEMPUYECKUM MeMOOOM.
3agaHus 17151 CAMOCTOAITEJIbHOM PadOThI CTY/ICHTOB
YueOHo-
Ne Bcero 3aganus, BONpockl, VI CAMOCTOSATEIHHOI0 H3y4YeHHs
MeTOouYecKoe
TeMbl Yacos (3aganus)
olecrneyeHue
1 2 3 4
1 48 WneanbHble, peaabHble Ta3bl 1-15
3axon boiins (1662) - Mapuotra (1676), 3akon Hlapis, 3akon
['eit-JIroccak, 0OObeIMHEHHBIN Ta30BbIN 3aKOH. YPaBHEHUEM
Knaneiipona(1834)-MenneneeBa, YpaBHenue Ban-nep-Baanbca
@akTop CKMMAEMOCTH ra3oB. Kputuueckas Touka.
KPUTHYECKON TeMIepaTypoil, KpUTUIECKUM JIaBJICHHEM
U KPUTHYECKUM MOJIbHBIM 00HEMOM.
2 48 [TepBoe Ha4aIO TEPMOTUHAMHKH.

OCHOBHBIE TOHATHUSI XUMUYECKON TEPMOJUHAMUKHI

Ennnuner mexxaynapoanoit cucremsl CU. TlonsiTue cuctemsi,
KIaccu(pUKaIvs, THTCHCUBHBIE, SKCTEHCHUBHBIE TApaMeTpPhI,
TepMoaMHAMUYECKHUI TPOLIECC U TEPMOAUHAMUYECKOE
paBHOBECHE,

OYHKIMK COCTOSHUS U PYHKIIMH ITYTH OCYIIECTBICHUS
nporecca.

OCHOBHBIE TIOCTYNAThl TEPMOJIMHAMUKHU

[Tpumenenue nudpepeHnranoB 1 YaCTHBIX TPOU3BOIHBIX JJIS
3aKOHOB TEPMOJMHAMUKHU

PaGoTa

YpaBHeHue TepMOIUHAMUKU. [1epBbIi 3aKOH TEPMOJMHAMUKHI
JUISL OTKPBITBIX CUCTEM. XUMUYECKUH nmoTeHunai. [Toustue
IIOJIHOM YHEPTUU

Buner paboT, paboThl neaqbHOTO ra3a B pa3jIMuHbIX Mpoleccax
Tenmora. TennoeMKOCTb. DHTAJIBITHS.




Kanopuueckue ko3 uImeHTs!

Bunre! TemioeMkocTeil. 3aBUCUMOCTD TEINIOEMKOCTH OT
JaBJIeHUs WU o0beMa. HTepronsauuoHHbIe (OPMYITBI
TEMIOEMKOCTHU

3 48 Tepmoxumus

3akoH ['ecca.. Onpenenenue 3akona, TemnoBoi d3pQexT
peakiuu, CTaHmapTHas SHTAIbIMS 00pa3oBanust, CTaHIapTHAs
sHTaNnbNus cropanus. Cnencrsus u3 3akoHa ['ecca, ypaBHeHue
Kupxroda: TemioBbie 3¢ HeKTbl XUMUYECKUX PEAKITUN
peabHBIX T'a30B

4 48 HampaBineHHOCTB TIpO1IecCOB

Pacuer sneprun ['u66ca u I'enbMronbua st pa3aIuuHbIX
temriepaTyp. OnpeneneHne caMopoOU3BOIBHOTO IPOTEKAHHS
nporeccoB. [TocTpoeHne TemneparypHoii 3aBUCUMOCTH

Oo0pa3oBaTte/ibHbIE TEXHOJIOTHH

[lpn peamm3ammu y4eOHOrOo Marepuaga Kypca HCHONB3YIOTCS —pa3IMyHble  00pa3oBaTeNbHBIC
TEXHOJIOTHH, CHOCOOCTBYIOIME CO3IAHUIO aTMOC(Epbl CBOOOTHONW M TBOPYECKOM IMCKYCCHM KaK MEXTY
IpenosiaBaTeyieM U CTYJCHTaMH, TaK M B CTyJIeHYecKoi rpymme. Llempto mpu 3ToM sBisieTcs BBIpaOOTKa Y
CTY/ICHTOB HAaBBIKOB M KOMIICTCHIIMH, ITO3BOJISIOIIMX CAMOCTOSITEIIbHO BECTH MCCIICNIOBATEILCKYIO U HAYYHO-
TMIEIarOrMYecKyro padoTy.

AynuTopHbIE 3aHATHSA MPOBOJATCA B BUJE JEKUUH ¢ ucnosb3oBaHueM [IK u KoMibroTepHOro
IPOEKTOpa, MPAKTUUECKHUX 3aHATHH, ¢ ucronb3zoBanueM [1K npu npoBenenun pacyeros; 1abopaTopHbIe —
B Y4eOHBIX TaOOPATOPHSIX, OCHAMIECHHBIX COBPEMEHHBIM JIA0OPATOPHBIM 000PYAOBAHHEM U YCTAaHOBKAMH.
CamocrosiTenbHas paboTa CTYICHTOB NPOBOIUTCS O] PYKOBOJICTBOM IIPENOJaBaTeNei, ¢ OKa3aHHEM
KOHchILTaIII/Iﬁ M IIOMOIIIHA IIPH NOATOTOBKE K KOHTPOJIbHBIM pa60TaM, BBIITOJIHECHUHN JOMAaIIHUX 3a[[aHI/If/'I

®oH/1 OLICHOYHBIX CPEACTB
@OH/ OLEHOYHBIX CPEACTB 0 AMCLUUIUIMHE OOECIEeYMBAET NMPOBEPKY OCBOCHHUS IIAHUPYEMBIX
pe3ysbTaToB O0y4yeHUs (KOMIETEHUMH W HUX HHJIUKATOPOB) IMOCPEICTBOM MEPONPUATUN TEKYILEro,
PYOEKHOTO ¥ MPOMEXKYTOYHOI'O KOHTPOJISI IO JUCLUIUINHE.
CBs3p  Mexnay (GopMUpyeMbIMH KOMIETEHUMSIMM U (OpMaMHU KOHTPOJISI HX OCBOCHHS
IIpeJCTaBJIeHA B ClIeAyIOlIeH Tadnuie:

Ne HawnmenoBanue Konx n HauMeHOBaHWE HHIUKATOPa HawnmenoBanue
/1 KOHTPOJIUPYEMBIX JOCTHKEHUS KOMIICTCHIIMU OLIEHOYHOT'O CPEACTBA
pa3zenoB (TeMbl)

BX0/1HOM KOHTPOJIb

1 | Bxonnoii koutpons | 3-OIIK-1 3Hath Qu3nko-xuMudeckue cBOWCTB | Bompockl BxoaHOTrO
MaTEpUaJIOB, OCHOBBIBASICH HA 3HAHUSAX O KOHTPOJIS
CTPOEHHH BEILIECTBA, IPUPOJIE XUMUYECKON (MMCHbMEHHO/YCTHO)
CBSI3M Pa3JIMYHBIX KJIACCOB XUMUYECKUX
3JIEMEHTOB, COSIMHEHNH, BEMECTB U
MaTepHUaJIOB

3-IIK-2 3HaTh cBOICTBa XUMHUYECKHUX
2JIEMEHTOB, COEIMHEHNI U MaTepuaJioB

Ha UX OCHOBE I COOJIOICHUS
TEXHOJIOTMYECKOI0 PErJIaMEHTa

3-OIIK-5 3HaTh TEXHOJIOIMYECKUH ITpoLecce,
CBOMCTBA ChIPbsl TOTOBOW MPOIYKIIUH IS
OCYILIECTBIICHUS KCIIEPUMEHTAIbHBIX
HCCIIEIOBAaHUM U NCIIBITAHUH OIBITHBIX
00pa3110B MaTepHaJIOB MO 3aJJaHHOM METO/IUKe

ATTCCTaI_II/ISI pasaciioB, TCKyIJ_II/Iﬁ KOHTPOJIb YCIICBACMOCTU

2 Bce pasnenst u Temsl | 3-OIIK-1 3Hath Qusuko-xuMuyeckue cBoicTB | JlomaniHue 3aianue
MaTEpHUaJIOB, OCHOBBIBASICh HA 3HAHUSX O (MHCBEMEHHO)
CTPOEHHH BEIECTBA, MPUPOJIE XUMUYECKOM




CBSI3U PA3JIMYHBIX KJIACCOB XUMHUUYECKUX Ot4er o naboparopHoit

9JIEMEHTOB, COCIUHEHHM, pabore

BEIIECTB U MaTEPUAIOB (ycTHO)

V-OIIK-1 YMeTh ucnoiab30BaTh MEXaHU3MBbI

XUMUYECKHUX PEAKLUN, IPOUCXOISIINX B KonTposbHas padora no

TEXHOJOTHYECKHUX MPOIECcaxX U OKPY’KaIoIeM | BapuaHTaM (MMCbMEHHO)
MUpE, JJI ONpeIeNICHUs KaYeCTBEHHBIX U
KOJIMYECTBEHHBIX XapaKTEPUCTUK BEILIECTB U TectupoBanue
MAaTepHaJIOB (MUCBEMEHHO)
B-OIIK-1 BrageTs aHain3oM METOIOB
orpeieNieHus! TpeOyeMbIX TapaMeTPOB
M3MEpEeHUs] KaYeCTBEHHbBIX U KOJTMYECTBEHHBIX
XapaKTePUCTHK MPOO CHIPbS U
nonyhadpukaToB

3-OIIK-5 3HaTh TEXHOIOIMUECKUH ITpoLECC,
CBOMCTBA ChIPbs TOTOBOM MPOTYKIIUH JIJIs
OCYILIECTBIIEHUS KCIIEPUMEHTAIbHbBIX
WCCJIETIOBAaHUM U UCIIBITAHUHN OIBITHBIX
o0pas1oB

MaTepUasoB M0 33JaHHON METOJUKE

V-OIIK-5 YMeTb BBITIONHATH
JKCIIEPUMEHTAIILHBIEC UCCIIEIOBAHUS U B
00paboTKe, HHTEpIPETALUU OTy4YEeHHBIX
9KCIIEPUMEHTAIBHBIX JaHHBIX

B-OIIK-5 Brnaners HaBbIKaMH pa3pabOTKU
periamMeHTa MpoBeIeHUs] UCIIBITAHUN HOBBIX
00pa31o0B NPOAYKIUHU C YIETOM TpeOOBaHU
TEXHHUKHU 0€3011acHOCTH

3-11K-2 3Hath cBOMCTBAa XUMHYECKUX
3JIEMEHTOB, COSIMHEHUN U MaTepUaJIOB

Ha UX OCHOBE I COOJIIOICHUS
TEXHOJOTHYECKOT0 perjiaMeHTa

V-IIK-2 YMmeTs ucnonb3oBaTh 3HAHUS

CBOMCTB XMMHUYECKHX AJIEMEHTOB,

COECIMHEHUI U MaTeprajoB Ha UX

OCHOBE JIJIsl PEIICHUS 33]1a4 110 BBIITYCKY
MPOJIYKIIMHU B CTPOTOM COOTBETCTBUU C
TEXHUYECKUMHU TPeOOBAHUSIMH

B-I1K-2 Bnaners HaBbIKaMu pa3pabOTKH
MPEAJIOKEHUS [TO KOMIUIEKCHOMY
WCIIOJIb30BAHHUIO ChIPbS U YTUJIIN3ALMU OTXO0JI0B
MIPOM3BOJICTBA

[IpomexxkyTouHas arrecTanus

3 | Ik3amen OIIK-1, OIIK-5, I1K-1, TIK-2 Bompocsl k ak3ameny
(ycTHO)

OueHovHbIe CPeACTBA JIsl BXOJHOT0 KOHTPOJISl, TEKYIIEr0 KOHTPOJISI U MPOMEKYTOYHOM
arrecTalvu (AHHOTALMA)

OneHouHbIE cpeacTBa JJs BXOJHOTO KOHTPOJIS MPEACTaBISIOT COOOH BOMPOCHL, KOTOpHIE
3a[1al0TCs CTYJCHTaM B MUCbMEHHOM opMe. AHHOTAIIUS TPUBECHA HIKE.

B xadecTBe OIEHOYHOTO CPE/ICTBA TEKYIIErO KOHTPOJIS UCTONB3YIOTCS 3alllUTa JIOMAIIHUX 3aJaHnAN
(MMChbMEHHO W YCTHO), YCTHBIM OTYET MO JIaOOpaTOpHOM paboTe, TecT (MUChbMEHHO). JlomaliHee 3amgaHue
MIPEJICTABIISIET COOOM pelIeHne 3aad M0 BapuaHTaM W YCTHYIO WX 3alluTy, B XOA€ KOTOPOW CTYJCHT
o0bscHseT pemeHre. OTdeT mo nabopaTopHBIM paboTaM MPOBOJUTCS B BHUIEC YCTHBIX OTBETOB Ha
KOHTPOJIbHBIE BOIIPOCHI 110 TeMe JabopaTtopHOi paboThl. TecT npenacrasisieT coboil BONPOCkl ¢ HECKOJIBKUMU
BapHaHTaMH OTBETOB. AHHOTALIMU JIOMAIITHETO 3a/IaHUs, TECTA U PUMEPHBIN NIEPEYEeHb BOIPOCOB JIJIsl OTYETa



110 1Ta00paTOpHOI paboTe MPUBEACHBI HUKE.

B kadecTBe OIIEHOYHOTO CpEACTBA aTTECTAIIMU pPa3feiia UCIOIb3yeTcss KOHTposb utoroB (KN),
KOTOPBIH MpeCTaBIIseT c000i CyMMy pe3yabTaTOB OLIEHOYHBIX CPEJCTB TEKYILETO KOHTPOJIS.

Jlis mpoMeXyTOYHON aTTeCTallly MPEeAyCMOTPEHbl TEOPETHUECKHE SK3aMEHAIIMOHHBIE BOIIPOCHI,
IIPUBE/ICHHBIE HUXKE.

[To uroram oOyueHus: BHICTABIISETCS IK3aMEH.

Bonpochl BXOIHOI0 KOHTPOJISA

JlaTh onpeneneHne CKOpOCTH XMMUYECKON peaKluu

OnpeﬂeneHI/Ie KOHCTAHTBI CKOPOCTH XHUMHYECKOM pCaKknuun

[TonsiTue pactBopa.

UTo noka3pIBacT NPOILEHTHAs KOHIICHTPALIUS PAaCTBOPOB.

OB WIN -

Yrto noka3sIBacT MOJIbHAs KOHICHTpaAl M paCTBOPOB.

IIpumepHoe JoMalIHee 3a7aHUs
Paccuurars TernoBoit agdext pactBopenus 450 r TBeproil menoun (cM Taba) B A KT BOJBI (CM
Tabi). PaccunTaiiTe MpONEHTHYIO KOHIIEHTPAIHIO PaCTBOPA.

Bapuant 1 2 3 4
Bun mwenoun NaOH KOH NaOH KOH
A, xr 2 2 2,4 2,4

IIpuMepHBbIe BOPOCHI K 0TYETY N0 JadopaTtopHoii padore «Kanopumerpus»

1 | Jlare onpenenenue TerioBomy 3¢ dexry xumuaeckoi peakuuu. Buibl TeroBsix 3¢ exToB.

N

CDaKTOpBI, BJIMAOINHNEC HA BEJIMYHHY TCIIJIOBOT'O 3(1)(1)CKT8. XUMHYECKOM pCaKIuu.

3 | CkoJbKO TEIUIOTHI TOTPeOyeTCs UIsl 00pa30BaHUs U3 BOJOPOIa M oA HOA0BOAOPOIa MACCOM
12,8rp. 3Has1, 4yTo TeroTa 0Opa3oBaHus HoA0BoO10poaa 26,6k /K.

4 | Kakoif 00bEM yIIIEKUCIIOTO Ta3a 00pa3yeTcs MPU CTOPAHUU YISl B KUCIOPOJE, €CIIH IIPH 3TOM
BoIAensaeTcs 787k /> TEIIOTHI.

5 | CrangapTHble SHTAIBINK 00pa30BaHUs KUIAKOM U razoo0pasHoit Boabl npu 298K paBubl -285,8 u
-241,8, cooTBEeTCTBEHHO. PaccunTaiiTe SHTaNbBINIO CIIAPEHUS BOJBI IIPU ITOW TEMIIEpaType.

IIpumepHasi KOHTPOJIbHAsI padoTa 0 BAPMAHTAM

3ananue Ne 1
Boruncnute TeroBoil  addexkr mpouecca pasbaBieHus (uepe3 TaOJMYHBIE 3HAYEHUS
MHTErpalbHbIX TEIUIOT PaCTBOPEHUsI) pacTBopa A (cM Tali. HMXke) ¢ KoHueHTparuei Cqi(cM. Tabi.) 1o
koHIeHTpanuu Cy (cM. TabJ. HUXKE), €CITU UCXOJTHOE KOJIMYECTBO pacTtBopa A ¢ koHueHTpamueit Cq -
600 xr.
He 3a0bITh, YTO Ta0JM4HbIe 3HA4YeHHs (B CINPABOYHHMKAX) - MHTErpajibHble TEMJIOThI
aCTBOPEHHS - 1aHbI CO 3HAKOM MHHYC

Bapuanr | 1 [ 2 (3 4 |5 IE 7 E E
A H,S0, HCI NaOH

Cl% [308 [408 [508 |40 50 60 308 (40,8 [508
C2% 0443 [0443 0443 |2 2 2 1 2 3

3aganue Ne 2

Hcnonb3ys HMHTErpajgbHblE TEMJIOThl PAaCTBOPEHUS, OIpPENeNUTh TemaoBoi 3(dekT mpolecca
pa3zbaBieHust (uepe3 TaOIWYHBIE 3HAYEHUS HWHTETPAIbHBIX TEIJIOT PACTBOPEHHUS) U IOBBIIIEHUE
TEMIIepaTypbl IpU CTaHIAPTHBI YCIOBHX, eciu K 600 kr BemectBa A (cM. Tabn.) koHueHTpauuu Cl
(cM. Tabn. Huke) 1o6aBuu X (cM. TabJ. HUXKE) KT BOJIBI.

He 3a0bITh, uyTO  TabnuuHble  3Ha4YeHUs (B CHPABOYHMKAX) - HHTETPAIbHBIE TEIUIOTHI
pacTBOPEHMsI - JaHbl CO 3HAKOM MUHYC

Bapuanr | 1 |2 '3 4 |5 B 7 E E
A NaOH HNOg H,SO,

Cl% [90 80 70 90 80 70 90 80 70
X kr 100 120 130 400 420 430 500 530 550




IIpuMepHbBIN TECT

Bonpoc Ne 1 Ykaxurte popMys1y nepBoro 3aK0Ha TeEPpMOJIMHAMUKHI

OtBer A dA=dU - TdS

Otsetr b dQ=dU+dA

Otser B dQ=dU-dA

Otger I dS=dU+dA

Bonpoc Ne 2 | Ykaxkute popmyiry padoThl pacmimpeHusi

OtBer A dA=pdV

OtBer b dA=Vdp

Otser B dA=pV

Otser I dA=TdS

Bonpoc Ne 3 Kakas BesmunHa B popMyJie nepBOro 3aK0HA TEPMOJAUHAMUKHU ABJIAETCSA
(pyHKIHEH COCTOAHUSA

OtBeT A BuyTtpennsis sneprust

Otser b Temora

Otser B Pabora

Otser I OHTpONUs

Bonpoc Ne 4 | I'padpmueckn padora paclupeHus: onpee/isieTcsi Kak

A wioniaib GUrypsl B ocsix B ocax P-V, rne P — naBnenue, V - 00bem

b toniab Gurypsl B ocsx F-S, rne F — cwta, S — mromane mopuras

B yroJl HaKJIOHA KPUBOH, MOCTpOeHHOH B ocsix P-V, roe P — naBnenne, V - 06beM

r yroJI HAaKJIOHA KPUBOH, MIOCTPOCHHOMU B ocsix F-S, rne F — cuna, S — muronia s mopurHs

Bonpoc Ne 5 | Boioepurte popmyanpoBky 3akona I'ecca
YKaxKuTe HECKOJIbKO BADHAHTOB

A TemutoBoit ek peaknuu paBeH Pa3HOCTH CYMMBI TEIJIOT 00pa30BaHUS MPOIAYKTOB
pPEaKIUU ¥ UCXOJHBIX BEIIECTB C YUYETOM CTEXHOMETPUUYECKUX K0 (PHULIEeHTOB

b TermoBoil >QQexT peakuy HE 3aBUCHT OT IYTH IEpexoja IMpolecca, a 3aBHCUT
TOJIbKO OT HAYaJIbHOTO M KOHEYHOT'O COCTOSIHUSI CUCTEMBI

B TermnoBoit 3¢ddekr peakuuu paBeH Pa3HOCTH CYMM TEIUIOT CTOPAHHS IMPOJYKTOB
pPEaKIUU ¥ UCXOJHBIX BEIIECTB C YUYETOM CTEXHOMETPUUYECKUX K09 (PHIIMEeHTOB

r TerutoBoit 3p(deKT peakuu paBeH PA3HOCTH CYMMBI TEIIOT CTOPAHUS HMCXOJHBIX
BEIIECTB U MPOAYKTOB PEAKIINH C YUETOM CTEXHOMETPHUECKUX KOAXPDUITNEHTOB

Bonpoc Ne 6 | YkaskuTe Bce BU/IbI TEIIOEMKOCTH, KOTOPbIE ObIBAIOT

A M30x0pHast TEIII0EMKOCTh

b N300apHas TemI0eMKOCTb

B Hewnsorepmuueckass TemIOeMKOCTb

I AnunabaTHas TEmIOeMKOCTb

Bonpoc Ne 7 | M30x0pHbIe mMpouecchbl — 3TO NMPOLECChI

A Koropsle mpoTekaroT 1pu NOCTOSHHOW TeMIepaType

b KoTtopele mpoTekaroT npu MOCTOSHHOM JIABJIECHUN

B Koropsie mpoTekator 6€3 TerniaoooMeHa ¢ OKpyXarolen cpenon

I KoTopsie mpoTekarT npu MOCTOSTHHOM 00bheMe

Cnmcok TeopeTHyecKuX 3K3aMEeHANMOHHBIX BOIPOCOB

1 VYpaBHEeHHE COCTOAHUS UeanbHOTrO ra3a. 3akoH [ ei-Jlroccaka

2 YpaBHEHHE COCTOSIHUS UACAIbHOTO rasza. 3akoH boins-Mapuorra

3 VYpaBHEHHE COCTOAHUS UaeanbHOro rasa. 3akon [laps

4 VYpaBHEHHE COCTOSHUS HI€aTbHOIO ra3a. 3akoH ABoraapo. 3akoH [lanbToHa

5 Peanbubie ra3el. YpaBuenune Ban-nep-Baansca

6  PeanbHble ra3pl. PakTop cxKaTHA.

7 [ToHsiTHE TEPMOIUHAMHUKH U XUMHUYECKON TEPMOINHAMUKHI

8  Knaccuduxkamus TepMoInHaAMUYECKUX MTEPEMEHHBIX

9 Tepmonuuamudeckue GyHKIUHA — QYHKIIUH TTEPEX0/Ia U COCTOSTHUS

10 TepmoamHamuueckas cucTema. THUIIBI CUCTEM.

11 TloHsTHE MEXaHUYECKOW pabOTHl HA TPUMEPE PACIITUPECHHUS Ta3a




12
13
14
15
16
17
18
19

20

21

22
23

24
25
26
27
28
29
30
31
32
33
34

35

36

37

38

39

40
41

IlepBblil 3aKOH TEPMOAVHAMUKH

[TonsiTHE SHTANBINHT

[Tonsitre TerioémkocTu. M300apHast TEMIOEMKOCTh

[TonsTue TenmoémkoctH . MI30xopHas TEMI0EMKOCTh

[lepBoe Hauano TEPMOAMHAMUKH JIJIsI M30XOHBIX MPOIECCOB

[TepBoe HauanO TEPMOJMHAMUKY JJI N300apHBIX MPOIECCOB

[lepBoe HauanO TEPMOAMHAMUKH JJIs1 M30XOPHBIX MPOIIECCOB

Kak mensiercst BHyTpenHsis sHeprus ¢ T npu P-const

U=f(V,T), CocraButh nuddepeHimanpHoe ypaBHeHue. Jath onpeaesiecHue KaKaoMy YWICHY
MOJIYYMBIIETOCS BBIPAKCHHUS

2 Kak mensiercst sHTasbnus ¢ T

H=f(P,T). CocraButs nuddepennuansuoe ypasHeHue. JlaTh onpeneneHne KakaoMy dieHy
MOJIYYUBIIETOCS BBIPAXKECHUS

H3otepmuueckoe pacimperue raza. O0bacCHUTE TEPMOIMHAMUYECKUI CMBICIT BBIPAXKEHUS

(0l V) m
Annabatudeckoe pacmupenue raza . dddexr xoyns-Tomcona

o dT 1dp) .
Dddext Jxoyns-Tomcona OOBSICHUTH TEPMOAMHAMUYECKUN CMBICI BBIPAKCHHUS (@t 10p)n

Crioco0b1 cxxkeHus ra3oB. Temreparypa HHBEpCHA

Cnioco0s1 cxmkenus ra3zon. Dddekt xoynsa-Tomcona

[TonsiTHEe TEpMOXUMHUH. DHJO- U FK30mpoIiecchl. TermnoBoit 3¢ dext peakuuu

[TepBblii 1 BTOPO# 3aKOHBI TEPMOXUMUHU

Crioco0bI pacueTa TerIoBoro dPdexra

CrnenctBus u3 3akoHa ['ecca

3aBHCHUMOCTB SHTAJIBIIUH OT TemnepaTypsl. 3akoH Kupxrodda

CoOOTHOILIEHHE MEKY SHTAIBIINEN U BHYTPEHHEN SHEpruei

Kanopumerpuueckoe usmepeHue BHyTpEeHHEN dHeprun

Buags! sHTANMEINN

Bropoii 3akon TepmoanHaMuku. CaMOIPOU3BOJIbHBIE IPOLECCHl. DHTPONUS KaK CTaTUCTHUECKAs
byHKIISA

DOHTponHs Kak ctaTucTUUecKas GyHkuus . [lokaxxure, 94T0 SHTpONHs 0071a1aeT SKCTCHCUBHBIMU
CBOMCTBaMH

Bropoii 3akoH TepMoarHaMuky. CaMOIIPON3BOIbHBIE TPOLECCHI. DHTPOMUS KaK
TepMOIMHaAMHUUecKast (PyHKIUSA

M3MeHeHne S3HTPONMHU MTPU U30TEPMHUUECKOM PAaCHIMPEHUH Ta3a Yepe3 SHTPOIIUIO -
CTaTUCTHUYECKYIO (DYHKIIHIO

W3MeHeHne S3HTPONMHU [TPU U30TEPMHUUECKOM PACIIMPEHUH Ta3a Yepe3 SHTPOIHIO —
TEPMOJIMHAMHYECKYIO (QYHKIHIO (PYHKIUIO

M3MeHeHne S3HTPONMHU [TPU HarpPEBAHUU I U300apHBIX MPOILECCOB (Yepe3 SHTAIBIHIO U
TEIIOEMKOCTh

M3MeHeHne SHTaNbIUH, TEIUIOEMKOCTH M SHTPONUH NpHU (Ha30BOM MEPEXOe

OObenuHeHHBIN 3aKOH TepMOAUMHaMUKH. BriBo. Hampasnennocts npouecco. OTpunarenbHas
pabora

IIkaabl OeHKU 00pa30BaTeIbHBIX J0CTHKEHHI

Omenka B Oamiax 3a KaxAbId BHA pabOThl MpEeACTaBIsIeT CcO00M mpou3BeneHHE 3apadoTaHHOTO

CTYJIEHTOM MpOIeHTa (TI0 IIKaJie CM.HIKE) Ha KOJIMYECTBO OAJIOB, BBIIETICHHOE JJISl TAaHHOTO BHUA
pabor.

Ikasa oueHKH BXOAHOT0 KOHTPOJIS:

3a4yTeHo: 3alaHueE BBIIIOJIHEHO BEPHO, CJAHO B YCTAHOBJIEHHBIE CPOKHU
He 3auTeno: 3ajanue He BBIIIOJHEHO, BBIMOIHEHO C OUIMOKaMU, KOTOpbIe TpeOyeTcs UCIIPaBUTh, UITH

CAAaHO IMOCJIC YCTAHOBJICHHOI'O CPOKa



IIkaJja OeHKH KOHTPOJIbHOH PadoThl, CAMOCTOSITEIbHON PadoThl, 0TYETA 110 JIA00PATOPHOM
pabore, 3x3amMeHa (B IPOIICHTAX):
IIpoueHTsl TpeGoBanusl K 3HAHUAM

100-85 OTBeThl Ha TMOCTaBJIEHHBIE BOINPOCH! MOJHBIE, YETKHE U PA3BEpHYTHIC. PerieHus
3ajjay JIOTUYHBI, TOKa3aTeIbHbl U JIEMOHCTPUPYIOT aHAJIUTUYECKUE U TBOPYECKUE
CIIOCOOHOCTH CTYJICHTA.
84-70 JlatoTcs moJiHbIe OTBETHI Ha IOCTaBIEHHbIE BONPOCkl. [lokazaHO yMeHne BbIICIATh
OPUYMHHO-CICICTBEHHbIE  CBs3W.  llpm  pemeHuu — 3a7ad4  JOIYIIEHBI
HE3HAUUTENIbHbIE OIIMOKU, UCIPABICHHbBIE C IMOMOIIBIO «HABOJSIINX» BOIPOCOB
penoaaBaress.
69-60 OTBeTbl Ha BONPOCHl M PEIIEHUs] NOCTaBJIECHHBIX 33/a4 HEIOCTATOYHO IOJIHBIE.
Jloruka u mMoCiIeA0BaTENLHOCTh B PEIICHUH 33j7]ad UMEIOT HapylmeHus. B oTrBeTax
OTCYTCTBYIOT BBIBOJIbI.

Crynent, mnonyuuBmuid MeHee 60% oT MakcumanbHOro Oamia 3a paszaen AWCIUIUIMHBL WU
MIPOMEXKYTOUHYIO aTTECTALMIO, CAUTACTCSI HEATTECTOBAHHBIM I10 JAHHOM TUCLUILIINHE.
Pacnipenenenne MmakcuManbHBIX 0a/UIOB IO BUJIaM PaboT B Ipejieiax pa3zeiioB:

| paznen Il paznen OK3aMeH
(25 GamnoB) (25 GamoB) (50
0ayIoB)
Camocrostensa | Otuer mo naboparopHoit | KontponbHas pabota
ast pabora pabote
(CP) (JIP) (KP)
8 basoB 17 6amnoB 25 6annos 50

Oaju10B

Hroro: 100 6auroB

WToroBasi OIEHKAa IO OK3aMEHY BBICTABISIETCS IIyTeM TIiepeBoJa HaOpaHHBIX OauioB B
COOTBETCTBHUHM CO CIEAYIOIIEH TabIuIei:

Onenka 1o 5-0aymuibHON 1IKaje e (RO PR e Ouenka ECTS
9K3aMeH

5 — «omauuno» 90-100 A
85-89 B

4 — «xopoutoy 75-84 C
70-74 D

3 — «y0os1emB8oOpUmMenbHO» 65-69
60-64 E

2 — «Hey0081emeoPUMEbHOY) Menee 60 F

Y4ebHo-MeTOoAMUYECKOE M HH(POPMALIMOHHOE 00ecrieyeHue YUeOHOH TUCUMILTHHBI
OcHoBHas uTeparypa:

1. ®usnueckas xumus : yaeobnoe nocodue / H. B. benoycosa, M. H. BacunbseBa, H. C. CumoHoBa,
A. ®. Illumanckuii. — KpacHospck : COVY, 2019. — 308 <c. Pexum pocryna:
https://e.lanbook.com/reader/book/157661/#1

2. l'ameesa, O. C. ®usnueckas U KoysiouaHas xumus : yueonoe nocoodue / O. C. 'ameeBa. — 5-¢
m3n.,, crep. —  Cankr-IlerepOypr :  Jlams, 2020. — 328 c¢. Pexum jgocrymna:
https://e.lanbook.com/reader/book/126711/#1

3. KymbikoB, P. M. ®usnueckas u komtonaHas Xxumus : yaeOHoe nocodue / P. M. Kymbikos, A. b.
Urtnes. —  Canxt-Ilerepbypr :  Jlamp, 2019. — 236 c¢. Pexum  jocryma:
https://e.lanbook.com/reader/book/116357/#9

JlononHuTENBbHAS INTEPATYPA!

4. ®uznyeckas U KoonHas xumusd. [lpaktukym : yaeOnoe nocobue / I1. M. Kpyruskos, A. B.
Hymraesa, H. I'. Bunkosa, H. B. Komesa. — Cankr-IlerepOypr : Jlanb, 2013. — 288 ¢. — ISBN 978-5-
8114-1376-8. — TekcT : aneKkTpoHHBIN // JlaHb : AJIEKTPOHHO-OMONMOTEYHAs cucTemMa. — Pexum
nocryma: https://e.lanbook.com/reader/book/5246/#5

5. bopucos, . M. Beenenne B ¢pusuueckyro xumuio / . M. bopuco. — Cankt-IlerepOypr :



https://e.lanbook.com/reader/book/157661/#1
https://e.lanbook.com/reader/book/126711/#1
https://e.lanbook.com/reader/book/116357/#9
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Jlanb, 2023. — 216 c. — ISBN 978-5-507-46841-6. — Tekcrt : anekTpoHHBIN // JIaHb : 3JIEKTPOHHO-
oubmuoteunas cucrema. — URL: https://e.lanbook.com/book/351932 (nara obpamenus: 28.11.2024). —
Pexxum noctyma:_https://e.lanbook.com/book/351932
Y4eOHo-MeToAnYEeCKas TUTepaTypa

6. 3epupimkuHa A.A. . MeToauueckue yka3zaHHs K MpakTHYecKon pabote «Pacyer maeanbHbIX U
peanbHBIX Ta3oBy.- bamakoo: BUTU HUAY MU®DU, 2024. — B anpobaniun

7. 3epubimkuHa A.A. . Meroauueckue ykasaHHMS K HpakTU4ecKodl pabore «3akoH lecca u
cnenctBus u3 Hero.»- banakoso: BUTU HUAY MU®DU, 2024. - B anpobariu

8. 3epupnukuHa A.A. . Mertonuyeckue yKa3aHUS K TPaKTHUeCKoi pabote. «TeruioeMkocTs. 3akoH
Kupxrodday - banakoro: BUTH HUAY MUDU, 2024. - B anpobaryun

9. 3epubimknHa A.A. . Meroanyeckne yka3aHus K IpaKTH4YecKoil pabore. «HampaBineHHOCTb
nporeccoBy - banakoBo: BUTU HUSY MU®DU, 2024. - B anpobariu

10. TaranoBa B.A., TapanoBa C.A., 'epacumoBa B.A. Meroanueckue yka3zaHUsi K BBITIOJTHEHUIO
nabopatopHoit  pabotel  «OmnpeneneHue  KOJIMYECTBA  KPUCTAJUIM3AIIMOHHOM  BOJBI  METOJOM
nepuBarorpadum» - bamakoso: BUTU HUAY MUDU, 2017

11. 3epubimkuba A.A. . MeTtomudeckue ykazaHus K Ja0opaTopHOi pabore «OmpenesieHre TerIoThI
Pa3JIOXKEeHHUsT HEOPraHWYECKUX BEIIECTB METOAOM AU (PEpeHIIHAIEHOTO TEPMUIECKOTO aHAIN3a) - baakoBo:
BUTU HUSY MU®U, 2020 - B artpobariym

12. TaranoBa B.A. Metoauueckue yKa3aHWs K BBIIOJHEHHUIO JIAOOPATOPHOW pabOTHI
«Kanopumerpus » - batakoso: BUTU HUAY MUDU, 2018

13. TaranoBa B.A., Tapanosa C.A., ['epacumoBa B.A. Meronudeckne ykazaHUs K BBITIOJTHEHHUIO
nabopatopHoii paboThl «OrmpeneneHrne SHEPruM aKTHBALUK Tpolecca MeToaoM auddepeHansHo-
TepMuueckoro aHanmzay - bainakoso: BUTU HUSAY MUDU, 2018

14. Taranosa B.A., KonsuisiioB B. B. Meroanueckue ykazaHusi K BBIIIOJHEHHUIO JTaOOpaTOPHOH
pabotel «MccnemoBaHre KHHETHKH PEAKIUU Pa3I0KEHUS THOCEPHOW KHUCIOTH» - bamakoBo: BUTU
HUAY MUOU, 2016

15. TaranoBa B.A., ITnuxunze C.S., Konbuibio B.B. Meroanueckue ykazaHusi K BBIITOTHEHUIO
nabopaTopHoi paboThl « «OnpeneneHre sHeprun akTuBanun» - bamakoro: BUTU HUAY MU®DU, 2016

IIporpammuoe o0ecneuenune u UnrepHer-pecypceni:

1. mporuecc peanuzamu 00pa3oBaTeNIbHON MPOTPAMMBI 110 TUCHUIIIHHE «DU3nUecKast XUMUs» B
cootBercTBUH ¢ TpeboBanmsimu OC HUAY MUODU obecrieueH HEOOXOIUMBIM KOMILIEKTOM JIMIIEH3H-
OHHOTO MPOTPAMMHOT0 00ECTICUCHHS;

2. TIepeyeHb pecypcoB HHQPOPMAIIMOHHO-TENIEKOMMYHUKAIIMOHHOW ceTn «MHTepHeT» Heo0Xo-
JTUMBIX IS OCBOCHUSI TUCIIUTUTAHBIL:

3. http://www.chemspider.com — mopran noucka u HHGOPMALUHN O XUMUYECKUX COSTUHEHUSIX

4. http://www.chem.msu.su/rus/teaching/phys.html - VYuebubie wmarepuansl 10 (HU3HUECKOMH

XUMHUN

5. http://students.chemport.ru/4phys.shtml - YueGubie MaTepualibl o GU3UUECKON XUMHUA

6. .https://www.gqubkin.ru/faculty/chemical and environmental/chairs and departments/physical
and colloid chemistry/metodicheskie-materialy.php - YueOGHbie MaTepuabl o GU3NIECKON XUMHUU

MarepuajbHO-TeXHMYecKOe o0ecniedeHue y4eOHO0i TMCIHIIIMHbI
JlekumoHHBIE 3aHATHA TPOBOJATCA B CIELHMAIU3UPOBAHHBIX AYyAUTOPHSX, OCHALIEHHBIX
MyJbTUMEAUNHBIM 00OpynoBaHuEM. /{151 mpoBeaeHUs JEKUMU HCIONb3YeTCs MYJIbTUMEAUMHBIN Kypc
JIeKIMH, BUACOPHIBMBI, MAKEThI U TUIAKATHI.
[TpakTryeckue 3aHATHS IPOBOJSATCS B KOMIIBIOTEPHBIX 3ajlaX, OCHAILIEHHBIX Heo0XoauMbIM 110.
JlaGopaTopHbIe 3aHATUS TIPOBOJATCS B JJAOOPAaTOPUH, OCHALIEHHON CTaHAAPTHBIMU KOMILUIEKCaMHU
OTEUYECTBEHHBIX U 3apyO0eKHBIX MPUOOPOB U YCTAaHOBOK.

Y4eOHO-MeTOAMYECKHE PEKOMEHIAlUH ISl CTY/ICHTOB
1. Yka3aHus 115 NpoCiylinBaHus JEKIUN
Hepen HavaJloM 3aHATHI BHUMATEIIFHO O3HAKOMHUTLCS C y‘-Ie6HI)IM IJIaHOM IMPOBCACHUA J'IeKI_[I/Iﬁ n
CIIMCKOM PEKOMEH/I0BAaHHOW JIMTEPATYPBHI.
[Tepen nmocemenneM oYepeaHOMN JEKIIUU OCBEKHUTH B MAMSTH OCHOBHBIE KOHIIENIIUH MPOWUIEHHOTO
panee marepuaina. [loqroToBuTh npu HeOOXOMMOCTH BONIPOCHI IpernoiaBaTento. He Hao onmacathes, 4To


http://www.chemspider.com/
http://www.chem.msu.su/rus/teaching/phys.html
http://students.chemport.ru/4phys.shtml
https://www.gubkin.ru/faculty/chemical_and_environmental/chairs_and_departments/physical%20and%20colloid%20chemistry/metodicheskie-materialy.php
https://www.gubkin.ru/faculty/chemical_and_environmental/chairs_and_departments/physical%20and%20colloid%20chemistry/metodicheskie-materialy.php

BOIPOCHI MOT'YT OBITH IPOCTHIMHU.

Ha nexkuun ocHoBHOE BHUMaHME CJEIyeT yAeaATh He (JopMysIaM U MaTeMaTUYECKUM BBIKJIAJIKaM,
a COAECPKAHUIO U3y4aeMbIX BOIIPOCOB, ONPEEIICHUSIM U IIOCTAHOBKAM 3ajau.

B nporecce n3ydeHus JeKIMOHHOIO Kypca HEOOXOIUMO 0 BO3MOXKHOCTH 4aCTO BO3BPAILATHCS K
OCHOBHBIM TOHATHUSIM W METOJaM peUIeHHs 334a4 (37eCh BO3MOXKEH BBIOOPOYHBIM KOHTPOJIb 3HAHHMA
CTYJICHTOB).

XenarenbHO UCHONIB30BaTh KOHCIEKTHI JIEKUMH, B KOTOPBIX HCIIOJIB3YETCS IpPUHATAsA
IIperoiaBaTesieM CUCTeMa 0003HAUYCHUH.

Hns  Oonmee moapoOHOro W3ydeHHsT Kypca cieayeT paboTrath ¢ pEeKOMEHJOBAHHBIMU
JUTEPATyPHBIMA UCTOYHUKAMHU U BHOBb IOSBIIAIOIUMUCST HCTOYHUKAMH.

2. YKa3aHus 1715 y4acTUsl B IPAKTUUECKUX 3aHATUAX

Ilepen nocemeHueM NPAKTHYECKUX  3aHATUM YSACHUTH TEMY M CaMOCTOSTENBHO HU3YYHUTh
CBSI3aHHBIE C HEU NOHATHS U METO/IbI PELLICHUS 3a/1au.

Ilepen pemeHneM 3ajay akTMBHO YYacTBOBAaTh B OOCY)XIEHMM C IPENOAABaTEIEM OCHOBHBIX
IIOHSATUH, CBA3AHHBIX C TEMOM MPAKTUYECKOTO 3aHATHSL.

B nponecce pemeHus 3aja4 BECTH JUCKYCCHIO C IIPENOAABATENIEM O IPAaBUIBHOCTA IIPUMEHEHUS
METOJIOB UX PELIEHUS.

I1o BO3MOKHOCTH CaMOCTOSATEIBHO TOBOJUTH PEIICHUE NIPEUIAraéMbIX 3a1a4 10 OKOHYATEIBHOTO
uTOra.

B KoHIle IpakTUYecKOro 3aHATHs NMPH HEOOXOAMMOCTH BBIACHUTH Y MpenojaBaTeisl HesCHbIe
BOIIPOCHI.

OcCHOBHBIE pe3yJIbTaThl BHIOJHEHUS PabOThl HEOOXOAUMO pacieyarTaTh.

3. Yka3zaHwusl U1 BBIOJHEHHS 1a00paTOPHBIX padoT

CoOnronate TpeOOBaHMA TEXHUKHM O€30HACHOCTH, JJIsI YEero MpociyllaTh HEOOXOJUMbIe
Pa3bSICHEHUS O MPABIIIBHOCTH TIOBEACHUS B JIAOOPATOPHH.

Ilepen BbimonHeHueM 1a0OpaTOpPHO pabOTHI MPOBECTH CaMOCTOATENIBHO MOJArOTOBKY K palote
U3Y4YUB OCHOBHBIE TEOPETUYECKUE IIOJIOKEHUS, 3HAHHWE KOTOPHIX HEOOXOIMMO JJii OCMBICIEHHOI'O
BBINOJIHEHUS paOOTBHI.

B nporiecce BeimoHeHMs pabOTHI CIEAYeT MOCTOSIHHO O0IIATHCS € PEnoiaBaTeieM, He TOIyCcKas
10 BO3MOXXHOCTHU HETNPABUJIbHBIX AECHCTBUN.

OCHOBHBIE pe3yIbTaThl SKCIIEPUMEHTOB HEOOXOIMMO 3a(UKCUPOBATH B ITMCBMEHHOM BHJIE.

IIpu cpaye 3auera mo paboTe MOArOTOBUTH OTYET O HPOJETAHHOM paboTe, rie NOKHBI OBITh
OTpa)keHbI OCHOBHbBIE PE3YJIbTATHI U BHIBOIBI.

4.Yxa3aHus A7 BBIIOJIHEHUS CAMOCTOSTEIbHON paboThI

[TonyunTs y mnpenojaBarens 3aJaHUE M CHUCOK PEKOMEHJIOBAHHOM nuTeparypsl. M3ydeHue
TEOPETUYECKUX BOIIPOCOB CIEAYET IPOBOAUTH 110 BO3MOXKHOCTH CaMOCTOSITENIBHO, HO NP 3aTPyJHEHUSIX
oOpamiaThCs K MPEenoiaBaTelo.

[ToaroToBUTH MUCEMEHHBIM OTUET O MPOJIEIAHHOM padoTe.

[Ipu BeIMONHEHNN (DPOHTANBHBIX 33JaHUN [0 YCMOTPEHUIO NpernojaBaTelis padoTa MOXKeT ObITh
OlLleHEHa 0e3 MHMChMEHHOI0 OT4eTa Ha OCHOBE OTBETOB HAa KOHTPOJBHBIE BOIPOCHI, NPHU YCIOBUH
AKTUBHOM CaMOCTOSITEILHON pabOTHI.

IloAroToBUTE OTBETHI HA KOHTPOJIBHBIE BOIIPOCHI.

MeToanyeckre peKOMEHIaluu AJIA penogaBaresen

1. Yka3aHus s npOBENECHUS JIEKIUI

Ha mepBoii BBOAHON NeKIMU cAenaTh OOIIM 0030p coaepikKaHUs Kypca U OTMETHTH HOBBIC
METO/bl U TIOJIXOIBI K PEIICHUIO 3aj1a4, pacCMaTPUBAEMBIX B KypCe, JOBECTH JI0 CTYACHTOB TpeOOBaHUS
Kadenpsl, OTBETUTH HA BOTIPOCHI.

[Ipu moATrOTOBKE K JICKITMOHHBIM 3aHSTHSAM HEOOXOJUMO MpOJIyMaTh IUIAaH €ro MPOBEACHUS,
COJIEp/KAHUE BCTYIIUTEIBHOM, OCHOBHOW M 3aKJIFOYUTEIBHOW YaCTH JIEKLIUH, O3HAKOMUTHCS C HOBUHKAMU
y4eOHOW M METOJIUYECKON JTUTEPATYpPhl, MyOJUKAIIUIMA MTEPUOANIECCKON TeYaTh MO TeMe JICKIIMOHHOTO
3ansTus. llepen M3noKeHHEM TEKYyHIero JEKIMOHHOTO MaTepuana HAalOMHUTH 00 OCHOBHBIX HTOTaX,
JOCTUTHYTBIX Ha Tpenpiaymux Jekmusx. C 3ToH Ienbl0 3a/1aTh HECKOJBKO BOIPOCOB ayAUTOPUU U
OCYIIIECTBUTH BEIOOPOYHBIN KOHTPOIIb 3HAHUS CTYICHTOB.

B Xome neKmMOHHOTO 3aHATHS TpenojaBaTeNlb JOJDKEH Ha3BaTh TeMy, y4eOHBIE BOIPOCHI,
O3HAKOMHUTH CTYJEHTOB C IEPEYHEM OCHOBHOM M JIONOJHUTEIBHOW JMTEpPATypbl MO TEME 3aHITHSA.



PackpbiBasi conepkaHue Y4eOHBIX BOINPOCOB, AaKIEHTHPOBATh BHUMAaHHUE CTYJCHTOB HA OCHOBHBIX
KaTeropusx, SBJIECHUAX M IpoIeccax, OCOOEHHOCTAX MX MNpoTeKaHus. PackpbiBaTh CYIIHOCTb U
COoJIepKaHue Pa3IMUHBIX TOUEK 3PEHMS M HAYYHBIX MOAXOJO0B K OOBSCHEHUIO TEX WM MHBIX SBJICHUN H
IIPOLIECCOB.

Crnenyer apryMeHTHPOBaHO OOOCHOBaTh COOCTBEHHYIO TMO3UIMIO IO CIIOPHBIM TEOPETUYECKHM
BonpocaM. [IpuBoauTh npumepsl. 3aaBaTh M0 X0y U3JI0KEHUS JIEKIIMOHHOI'O MaTepHralia pUTOPHUECKUE
BOIIPOCHI ¥ CAMOMY JIaBaTh HAa HUX OTBET. DTO CIIOCOOCTBYET aKTUBU3AI[MH MBICIUTEIBHOMN 1S TETbHOCTH
CTY/ICHTOB, MOBBIIIEHUIO HMX BHHUMAaHUS M UHTEpeca K MaTepually JIEKIHH, €€ COJEpKaHMIO.
[IpenogaBaTtens JOMKEH PYKOBOAUTH PAOOTOM CTYAEHTOB 110 KOHCHEKTUPOBAHUIO JIEKLIHOHHOIO
MaTepuaia, oA4epKUBaTh HEOOXOAMMOCTb OTPAXKEHUS B KOHCIIEKTaX OCHOBHBIX IOJIOKEHUH M3ydaeMoit
TeMBbI, 0cO00 BBIJENAA, KATErOpHaJbHBIN ammapar. B 3akiIrounTensHOW YacTH JIEKIUH HEOOXOIMMO
copMynrupoBaTh 0OLIME BBIBOJIBI 10 TEME, PACKPBIBAOLINE COAEPIKAHUE BCEX BOIPOCOB, IIOCTABIEHHBIX
B Jekiuu. OOBSBUTH IUIAaH OYEPEIHOTO MPAKTUYECKOTO 3aHATHS, JaTh KpPAaTKHE PEKOMEHIALUU 10
HOJrOTOBKE CTyINeHTOB. OImpenenuTs MECTO M BpeMs KOHCYJIbTAllUM CTYAEHTaM, I0KeJIaBIINM
BBICTYIIUTH C JJOKJIQJaMU U pedepaTamu.

Ha nocnenneit nexkumu ynenuTh BpeMs Uil o030pa HauOosiee BaXKHBIX —I1OJIOKEHUI,
PaccMOTPEHHBIX B KypCe.

2. YkazaHus 1J1s IPOBEACHUS IPAKTUYECKUX 3aHATHI

YeTko 0003HAYHUTH TEMY MPAKTHUECKOTO 3aHSATHSL.

OO0cynuTh OCHOBHBIE IOHATUS, CBA3aHHBIE C TEMOM MPAKTUYECKOI'O 3aHATHSL.

B nponecce pemnienust 3aad4 BECTH JUCKYCCHIO CO CTYJEHTaMH O NMPABUIBHOCTU NPUMEHEHMS
TEOPETUYECKUX 3HAHUM.

OtMmeuats CTY€HTOB, HauOOoJee aKTUBHO YYaCTBYIOIIUX B PELICHUH 3a/1a4 U U JAUCKYCCHUSX.

B KoHIIe IpakTUYeCKOro 3aHATHUs 33/1aTh ayIMTOPUU HECKOJIBKO KOHTPOJIBHBIX BOIIPOCOB.

3. YkazaHus Ui IpoBeACHUS J1TAO0OPATOPHBIX 3aHATHI.

Cobmronate TpeOOBaHMsI TEXHUKU O€30HAaCHOCTH U MPOBOAUTH HEOOXOJUMBIE Pa3bsICHEHUS O
MPaBUILHOCTH MTOBEJICHHS B J1A00PaTOpHUH.

[lepen BbIOTHEHHEM J1a0OPATOPHOM pabOTHl NPOBEPUTH CTENEHb T'OTOBHOCTU CTYIECHTOB,
HAallOMHUTb M OOCYIHUTh OCHOBHBIE TEOPETUYECKUE IOJIOKEHUS, 3HAHHE KOTOPBIX HEOOXOIUMO st
OCMBICJIEHHOTO BBIIIOJIHEHUS paboT.

B nporiecce BhIMOTHEHUST pabOTHI CIETyeT MOCTOSIHHO OOIIATHCS CO CTYACHTAaMH, HE JOMyCKas o
BO3MOKHOCTH UX HENPABUIIbHBIX JCHCTBUH.

TpeboBarb, YTOOBI OCHOBHBIE PE3YyJIbTAThl SKCIEPUMEHTOB ObUIM 3a(MKCUPOBAHBI CTYJICHTaMHU B
IIMCBMEHHOM BHJIE.

[Ipu mpueme 3ayerta 1o padbore TpeOOBaTh OTYET O MPOJAEIIAHHOW padoTe, TIe JOJKHBI OBITh
OTpa>KEHbI OCHOBHBIE PE3YJIbTATHI U BHIBOJBI.

4.YKa3aHus M0 KOHTPOJIIO CaMOCTOATEIbHON padOThI CTYJEHTOB

[To ycmoTpenuto mpernojaBaTenss 3aJaHWE Ha CaMOCTOSTENIbHYIO paboTy MOXKeT ObITh
MHUBUAYAIBHBIM WIN (PPOHTATBHBIM.

[Tpu ucnonb30BaHUM MHIMBUAYAIBHBIX 3aJlaHUi TpeOoBaTh OT CTYAEHTAa MUCHbMEHHBIH OTYET O
IIpOJIeJIaHHOM pabdoTe.

[Tpy npumeHeHUU (QPOHTANBHBIX 3a/laHUIl BECTH KOJUIEKTHUBHBIE OOCYXKIEHHS CO CTyIEHTaMHu
OCHOBHBIX TEOPETHUECKUX MOTOKEHHH.

C umenpl0  KOHTpPOJS  KauyecTBa  BBINOJHEHHUS  CaMOCTOATENbHOM  paboThl  TpeGoBaTh
WHIUBUAYAJIbHbIE OTYETHl (AOMYCTHMO BMECTO MHCbMEHHOIO OTYeTa HPUMEHSTh WHJMBUIYyaJbHbIE
KOHTPOJIbHBIE BOIIPOCHI).

[Tporpamma cocraBieHa B cooTBeTcTBUU ¢ TpeboBanusmu OC HUAY MUDU u ydyeOHbIM
TIJIAHOM OCHOBHOM 00pa30BaTeIbHOM MporpamMMBbl 1Mo HampasieHuio moarotoBku 18.03.01 «Xumudeckas
TEXHOJIOTHUSI».

PaGouyto mporpaMMmy COCTaBHMII. IOIEHT, 3epHBIKHHA A.A.

Peuiensent: noueHt, 3ybosa H.I'.

[Iporpamma ono6pena na 3acegannu Y MKH 18.03.01 «Xumudeckast TEXHOIOTHSI.

[Tpencenarens yuebHO-MeToaMUecKOi kKomuccuu Yepnoa H.M.



