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ey ocBOCHUS TMCUUIITIMHBI

duznyeckass XUMHS Kak (QyHJIaMEHTalbHAas [UCLUMIUIMHA SBISIETCS OJHUM U3
OCHOBHBIX ~ KOMIIOHEHTOB, COCTABJISIFOIIMX  METOJOJIOTMYECKYI0 0a3y  MOArOTOBKH
CIIEHUAIIMCTOB, CBSA3aHHBIX C XUMHUYECKON TEXHOJIOTUEN.

N3ydyenune Gpr3nMdecKo XUMUHU TIPECIICyET CIASAYIOIINE IEITH:

— OCBOCHHE OCHOBHBIX TOJOXEHUN pa3fenoB (U3HUECKOH XUMHH (XUMUYECKOU
TEPMOJMHAMUKHA, TOMOTEHHBIX M TE€TEPOrE€HHBIX XMMHUYECKHX pPaBHOBECUW, CBOICTB
PacCTBOPOB, AMEKTPOXUMUYECKUX MPOLIECCOB U XUMUYECKON KHHETUKHU U TIP);

— Pa3BUTHUE y CTYAECHTOB XUMHUYECKOTO MUPOBO33PEHHS M PUOOPETEHUSI UMY 3HAHUN U
MOHUMAHUS 3aKOHOB MTPOTEKAHUS (PU3MUECKUX M XUMUYECKUX MPOIECCOB, YMEHUSI KCTIOIb30BaTh
ATU 3HAHWS JUIA TPEJCKa3aHus HaMpaBJICHUs] TPOTEKaHUs IHO00r0 (PU3MKO-XUMHUYECKOTO
Mpolecca B OKPYXKAIOILEH cpefie, XUMUYECKUX TEXHOJOTUAX, JJIsi BbIOOpa ONTHUMAIBLHBIX
YCIJIOBUM MTPOBEACHUS TEXHOJIOTMUECKUX MPOLIECCOB, T. €. JIJIs1 YIPABICHUS UMHU.

N3yueHne AUCHUIUIMHBI JOJDKHO OCHOBBIBATHCA Ha CIEAYIONIUX MPO(eCCUOHATBHBIX
CTaHJapTax:

- 26.001. Cmempanuct 1Mo o00OecHeYeHHI0 KOMIUIEKCHOTO KOHTPOJIS IPOM3BOJICTBA
HaHOCTPYKTYPUPOBAHHBIX KOMITO3UIIMOHHBIX MATEPHUAJIOB;

- 26.004. Cneunaiuct MO NPOU3BOACTBY BOJIOKHUCTBIX HAHOCTPYKTYPHUPOBAHHBIX
KOMIIO3UIIMOHHBIX MaTE€pUaJIOB.

Mecto qucuuiuiaabl B ctpykrype OOII BO

[IpenonaBanue Guznyeckoll XUMHUH 0a3UPyETCs HAa MEKIUCIHUIUIMHAPHBIX CBSA3SIX H
HEpa3phIBHO CBS3aHO C M3YUYCHHEM TaKUX JUCIUIUIMH, KaK MaTeMaTuka, (pu3uka, oomas u
HEOpraHWYeCcKass XUMHS, aHAJUTHYEeCKas XUMHUS, (U3HKO-XMMHUYECKHE METOJbl aHaJIN3a,
OpraHu4YecKas XWMHs, TOBEPXHOCTHBIC SBJIICHHS WU JUCHEPCHBbIC CUCTEMBI. [lomydeHHbIC
3HaHWSA TO JUCIUIUIMHE TOTPEOYIOTCS Uil HW3yYCHUs CIICIHAIBHBIX XUMHUYCCKUX U
TEXHOJIOTHYECKHUX TUCITUTUINH TaKUX KaK:

- 001I1ast XUMHUYECKasi TEXHOJIOTHS

- TEOPETHYECKHE OCHOBHI TEXHOJIOTHH HEOPTAaHUYECKUX BEIICCTB

- BBEJICHUE B HAHOTEXHOJIOTUHU

- OCHOBBI HAHOTEXHOJIOTUHU

- KPUOTEHHBIE TEXHOJIOTHH

- POIIECCHI U ammapaThl XUMUYECKON TEXHOIOTHU

- XUMHAYECKHUE PEAKTOPHI

- METOJIbI UCCIICAOBAHMS TCXHOJIOTHH HEOPTAaHUYECKUX BEIICCTB

- TEXHOJIOTHSI KaTaJIu3aTOPOB U aJICOPOCHTOB TIp.

[Tocne m3y4yeHus AUCIUIUIMHBI BBITYCKHUKH JOJDKHBI OBITh TOTOBBI K BBHITIOJIHEHUIO
CJIEIYIONTUX TPYAOBBIX (PYHKITHH:

- A/06.6. Pa3paboTka TpemIOKEeHU MO0 KOMIJIEKCHOMY HCIOJIB30BAHUIO CHIPbS U
YTHJIM3AIIUN OTXO/I0B MMPOU3BOJICTBA;

- D/01.6. CoBepilleHCTBOBaHHE TEXHOJIOTUH, MEXaHU3alusi W aBTOMaTH3aIUs
MIPOU3BOICTBEHHBIX MIPOIIECCOB;



Komnierenun ody4aromerocsi, popmMupyemMblie B pe3yJbTaTe 0CBOEHHUS IMCUUILINHBI
B nporuecce ocBoeHusi JaHHOW AUCIUIUIMHBL Y CTYIE€HTa (POPMUPYIOTCS CIEAYIOIINE
KOMITETEHIIUU:

— obmenpodeccuoHanbHbIe

Koz HanmMeHoBaHMe KOMIETEHIMU WNHukaTophl 1OCTUXKEHUS KOMIIETEHLIUN
KOMIIETCHIIUH
OIIK-1 CriocobeH u3yyars, 3-OI1K-1 3HaTh PU3UKO-XMMUYECKHE CBOWCTB
aHAJIN3UPOBATh, MaTepHuaoB, OCHOBBIBAsICh HA 3HAHUSAX O CTPOCHHUH
HCII0JIb30BAaTh MEXaHU3MbI BEILECTBA, IPUPOJIEC XUMUYECKOMN CBSI3HU Pa3IMUHBIX
XUMUYECKUX PEaKLUH, KJIACCOB XMMUYECKUX 3JIEMEHTOB, COEIMHEHUH,
MPOUCXOSIINX B BEILIECTB U MAaTE€PUAJIOB
TexHosiornueckux npomeccax | Y-OIIK-1 YMmers ucnonb30BaTh MEXaHU3MBbI
U OKPYXKaIoIlleM MUpPE, XUMHUYECKUX PEAKIU, IPOUCXOISIINX B
OCHOBBIBASICh HA 3HAHMSX O TEXHOJIOTMYECKUX MPOLECCaX U OKPYKAOIIEM MUPE,
CTPOCHUH BEIIECTBA, PUPOJIE | JIJISl ONPEEICHUS KaUeCTBEHHBIX M KOJIMYECTBEHHBIX
XUMUYECKOH CBA3U U XapaKTEPUCTUK BEIIECTB U MAaTEpUaJIOB
CBOMCTBAaxX pa3jnYHbIX B-OIIK-1 Bnaners anaiiM3oM METOI0B ONPECICHUS
KJIACCOB XUMUYECKHUX TpeOyeMbIX mapaMeTpOB U3MEPEHUS KAUYECTBEHHBIX U
AJIEMEHTOB, COSIUHEHUH, KOJIMYECTBEHHBIX XapaKTEPUCTHK MPOO CHIPbS U
BEIIIECTB U MAaTE€pPUAJIOB nonypabpukaTroB
OIIK-5 CriocobeH oCcyecTBIATh 3-OI1K-5 3HaTh TeXHOIOrMYECKUI IIpoLece,
3KCHEPUMEHTAIbHbBIE CBOMCTBA ChIPbsi TOTOBOM MPOAYKIUU IS
MCCJICIOBAHMS M UCIIBITAHUSI | OCYILECTBIICHUS SKCIIEPUMEHTAIBHBIX UCCIEA0OBAHUI
10 33JaHHOM METOJUKE, Y UCTIBITAHUI ONBITHBIX 00Pa3I[0B MAaTEPUAIIOB TIO
MIPOBOJIUTH HAOIIOICHUS U 3aJIaHHON METOMKE
U3MEPEHUS C YUETOM V-OIIK-5 YMeTh BBIOJIHATH 3KCIIEPUMEHTATbHBIE
TpeOOBaHUIN TEXHUKHU WCCJICIOBAHMS M B 00pabOTKe, MHTEPIIPETAIINN
0e30macHOCTH, 00pabaThIBaTh | MOTYYEHHBIX SKCIIEPUMEHTAIBHBIX JaHHBIX
Y UHTEPIPETUPOBATH B-OIIK-5 Bagets HaBbIKaMu pa3paboTKH
AKCIIEpPUMEHTAJIbHBIE JAHHBIE | PErJIaMEHTAa MPOBEACHUS UCIIBITAHUI HOBBIX
00pa3IoB MPOAYKIIUHU C YYETOM TPEOOBAaHUMN TEXHUKHU
0e30macHOCTH
— npoeccroHaNbHbIe
Kon HaumenoBanue
WNHukaTophl 1OCTUAKEHUS KOMIIETEHIIUH
KOMITETCHITHI KOMITETCHITHT
[1K-1 Crioco6eH m1aHupoBaTh U 3-IIK-1 3HaTh: NpUMEHEHNE METOJOB
MPOBOJIUTH (PU3UUYECKUE U MaTeMaTUYECKOT0 aHalin3a, MOJCITUPOBAHUS U
XUMUYECKUE IKCIIEPUMEHTHI, | TEOPETUUYECKUX OCHOB ISl POBEAEHUS HAYYHO-
MPOBOJIUTH 0OPa0OTKY UX HCCJIEI0BATENbCKUX padOT U UCTIBITAHUHN
pE3yNbTAaTOB U OLIEHUBATH V-IIK-1 ymeTb: BBIOIHATH (PU3HUECKUE U
MOTPEITHOCTH, BBIJIBUTATh XUMUYECKHUE IKCTIEPUMEHTAIbHBIE PAaOOTHI,
TUIIOTE3bl U YCTAaHABIUBATH MPOBOAMT 000011IeHUE 1 00paObOTKY HX PE3yIbTaTOB,
TPAHUIIBI UX TPUMEHEHUS, OIICHUBAET MOTPEITHOCTH, BBIJIBUTAET TUIIOTE3HI U
MPUMEHSTHh METOIbI YCTaHaBIMBAET FPAHUIIBI UX TPUMEHEHUS
MateMaTnueckoro anHanm3a u | B-1IK-1 Bnagets MeTogaMu ITOATOTOBKH
MOJICJIMPOBAHUS, METOJANYECKOT0 PYKOBOJCTBA MO MPOBECHUIO
TEOPETHYECKOTO 1 (GUBUYECKUX ¥ XUMUYECKHX IKCTIEPUMEHTOB H
AKCIIEPUMEHTAILHOTO HAyYHO-UCCIIEIOBATENLCKUX PadoT
WCCJICIOBAHMS
[1K-2 CII0CO0€EH MCIOIB30BATh 3-I1K-2 3HaTh CBOMCTBA XMMHYECKHUX 3JIEMEHTOB,
3HaHWE CBOMCTB XMMHYECKUX | COCAMHEHUN U MaTEpHUAJIOB HA UX OCHOBE TSI
AJIEMEHTOB, COEIUHEHUN U COOIOZICHHSI TEXHOJIOTUYECKOTO PEeTIaMeHTa
MaTEPUAIIOB HA UX OCHOBE V-TIK-2 YMeTh UCnioIb30BaTh 3HAaHUS CBOMCTB




JUTSL pEeIlIeHHs 3a/1a9
npohecCHoHATBLHOM
JIeSTEIbHOCTH

XUMHUYECKHX 3JIEMEHTOB, COEIMHEHUHN 1 MaTepHaioB
Ha UX OCHOBE JUIsl pELIEHUs 3a/1a4 10 BBIITYCKY
MPOJYKIMH B CTPOTOM COOTBETCTBUU C
TEXHUYECKUMU TPEOOBAHHUSIMH

B-ITK-2 Bnaners HaBbIKaMu pa3pabOTKH
MPEAJIOKEHUS IO KOMIUIEKCHOMY HCIIOIb30BAHUIO
CBIPBSl U YTHJIM3AIMHN OTXOJIOB MPOU3BOJICTBA

33[[3‘11’[ BOCIIUTAHHUSI, P€A/IN3yEMbIC B PaMKaxX 0CBOCHUSA JUCIHUIIINHDbI

. Ucnonp3oBanue Bogneuenue B
Hanpasinenne/ | Cospanue ycnoBwuii,
BOCIUTATEIHLHOTO MOTCHIIMATA | PAa3HOIUIAHOBYIO BHEYUYECOHYIO
LU o0ecreunBaoIux N
yueOHOM TUCIUILINHBI JIESITENIbHOCTh
B-16 dbopmupoBanue Ucnonb3zoBanue 1.Opranu3zaius Hay4HO-
MCCJIEZIOBATENIBCKOTO | BOCIHUTATEIBHOIO OTEHI[MANA | MPAaKTHYECKUX KOH(epeHIuit
U KPUTHYECKOTO JUCITUTUIAH Y BCTPEY C BEIYIIUMHU
MBILUICHHUS, npodeccuoHaIbHOTO MOAYJIS CHeluralIncTaMu
KYJIBTYPbI Ut hopMHUpOBAHHS IPEIIPHUSITHIA TOPOJIA U

YMCTBCHHOTO Tpyda

WHKEHEPHOTO MBIIICHUS U
WH)KEHEPHOU KYJIBTYpPHI 3a CUET
MPAKTUYECKUX CTYAECHUYECKHUX
HCCJIEIOBAHUM COBPEMEHHBIX
MIPOU3BO/ICTBEHHBIX CUCTEM;
MPOEKTHOM eI TEIbHOCTH
CTYJIEHTOB I10 pa3paboTKe U
ONTUMHU3ALUU
TEXHOJIOTUYECKUX CUCTEM,
CBA3aHHOM C pelICHUEM
peaabHBIX MPOU3BOICTBEHHBIX
3a/1a4; MPOXOKJACHUS Yepe3
pa3HooOpa3Hbie UTPOBBIE,
TBOpYECKHUE, (PeCTUBAIbHbBIE
dbopMbl, Tpedyrolre aHaIu3a
CIIOKHOT0 00BEKTa, HOCTAHOBKYU
OTHOCHUTEJIBHO HETO
npeoOpa3oBaTeIbHbIX 3a71a4 s
UX ONTUMAJIHOTO PEIICHUS.

BeTepaHaMU aTOMHOM
OTpaciu.

2. Opranuzanus u
MIPOBE/ICHHUE MPEIMETHBIX
OJIUMITUAJ U yYaCTHE B
KOHKYpcax
podeCCHOHATLHOTO
MacTepCTBa.

3.VuacTHe B €KEeTOIHBIX
AKIHAX CTYACHUYECKUX
CTPOUTEIILHBIX OTPSIO0B

CrTpykrypa u conep:kanue y4eOHOM TUCHMILIMHBI
JucuuniuHa mnpenojgaercd CTyaeHTam B 5-oM cemecTpe. OOmas TpyJaoeMKOCTh

JTUCITUTIJIMHBI COCTaBJISIET 6 3aUETHRIX eAUHMUIL, 216 aK. 4acoB.

Kanengapubiil niian

Ne Ne HanmeHnoBanue pasaeia Buasbl yuednoit ArtTecra Makcu
P T (TemMbl) TUCUMILITHHBI AesiTeJIbHOCTH (B Yacax) us MaJib-
a e % 2 pas3aena HbIH
3 M = > (popma) 0as
I bl ° = 3a

= < =
e = 2 = pazaen
a S 2 |8 | 3
3 5 s =9
a -] = = =
| paznen
1 | 1 |[Csoiicrsarasos | | 1| | | 48 | A3 | 25




1 2 | IlepBsIii 3aK0H 3 4 4 48 (TUCBEMEHHO)
TEPMOAUHAMUKHU JIP
(ycTHO)
Il paznen
2 3 | Tepmoxumus 2 4 48 KP 25
2 4 | Bropoii 3ak0H 2 4 48 (mcbEMEHHO)
TEPMOJIMHAMUKHU
Buj npomMeKyToOYHOMH aTTeCTALUM 216 8 8 8 | 192 JK3aMeH 50
[Ipumeuanue:

Hcnonp3yembie popmbl artectanmu pasnenoB: I3 — nomamHee 3amanue, JIP- otuer

o Jtaboparopuoit padote; T - Tect
Conep:kaHue JJeKIMOHHOTO Kypca

Ne |Beero Ne YueOHo-
JIEKIH Tema sexuun. Bonpocsl, oTpadarbiBaeMble Ha JIeKIIUH MeToaHYecKoe
TeMbl | 4acoB
" olecrieyenue
1 2 3 4 B
1 1 1 HNneanbHble, peajibHbIe ra3bl 1-8
3akon boins (1662) - Mapuotra (1676), 3akon Lllapns, 3akon
I'eii-JIroccak, 00beIMHEHHBIN Ta30BBIA 3aKOH. YPaBHEHHEM
Krnaneiipona(1834)-Menneneena
2 3 1,2 | IlepBblii 3aKOH TePMOANHAMUKH. 1-8
OcHOBHbIE OHATUSA XMMUUYECKON TEPMOIMHAMUKU
Enunuuer mexnynapoanoit cuctemsl CU. [ToHsiTue cucremsl,
KJaccu(UKanus, HHTCHCUBHBIE, DKCTECHCUBHBIE TTAPAMETPHI,
TepmoauHaMuyeckuit Ipouecc 1 TEpMOIMHAMHUYECKOE
paBHOBecCHE,
OyHKIUN COCTOSIHUS U GYHKLUU ITYTH OCYILECTBICHUS
npotrecca.
OCHOBHBIE TIOCTYJAThl TEPMOANHAMUKHI
[Ipumenenue nuddepeHnnanoB U YaCTHBIX MPOU3BOIHBIX AJIs
3aKOHOB TEPMOJHMHAMUKHU
3 2 3 | Tepmoxumus 1-8
3akoH ['ecca. Onpenenenue 3akoHa, TennoBoil s ekt peakuu,
CrangaprtHas 3HTaIbIUSA 00pa3oBanus, CTaHaapTHas
SHTAJIBIIUSL CTOPAHUS.
4 2 4 | Bropoii 3aKoH TepMOAMHAMMKHU. JHTPONHA 1-8
ITonatue surponus. HepaBencrBo Kiaysuyca. O06006méHHas
¢opMa 3amucu MEpPBOrO U BTOPOTO 3aKOHOB TEPMOIAMHAMMKH.
YcnoBus paBHOBECHS.
IlepeyeHb NPaKTUYECKUX 3AHATHH .
Ne YuebHo-
Ne |Bcero Tema npakTH4ecKoro 3aHsaTusi. 3aJaHusi, BOIPOCHI,
TeMBI | qacoB| > o oTpadaTbiBaeMble Ha MPAKTHYECKOM 3aHSATHH MeToTHecioe
ust obecneyenue
1 2 3 4 5
2 4 2 | 3akoH ['ecca u cneicTBUS U3 HETO 7
Pacuets! TemoBoro 3¢ dexkra XuMU4ecKoil peakiuu yepes
TEIUIOTHI CTOPaHUs U TEIUIOTHl 00pa30BaHUs U C UCIIOJIb30BAHUEM
3akoHa ['ecca.
4 4 3 | Termmoemkocts. 3akoH Kupxrodda. 8

Pacuer TennoemMKoCTH IIpH pa3JIMIHBIX TEMIICpATypax.




IlepeuyeHsb 1a00paTOPHBIX PadOT

Bcero
JacoB

Tema s1abopaTopHOii padoThI.

YyeoHo-
MeTOANYEeCKOoe
ob0ecneuenmne

3

4

OmnpeneneHre TeIIOTH Pa3I0KEeHUs] HEOPTaHUYECKUX BEIIECTB
MeTOAOM THU(PEpeHIINATFHOIO TEPMHUUECKOTO aHAIN3a

11

Kanopumerpus
Onpeoenenue meniomsl cuOpamayuu CEPHO KUCIOMbl
KALOPUMEMPUYECKUM MEMOOOM.

12

3aaHus I CaMOCTOATEIbHOI Pa00ThI CTYJICHTOB

Bcero
Yacos

3aanus, BONPOCHL, VISl CAMOCTOSITEILHOI0 U3YUeHUS
(3apanust)

Yyeono-
MeTOoANYecCKoe
ob0ecneuenmne

3

4

40

WneanbHble, peabHble ra3bl

3axoH boiins (1662) - Mapuorra (1676), 3akon [apis, 3akon
I'eii-JIroccak, 0ObeIMHEHHBIHM ra30BbIA 3aKOH. ypaBHEHUEM
Knaneiipona(1834)-Menneneesa, YpaBuenue Ban-nep-Baanbca
dakTop CKMMaeMOCTH ra3oB. Kpurnueckas Touka.
KPUTHYECKOW TEMIIEpaTypoi, KpUTUIECKUM JaBICHUEM

Y KPUTUYECKUM MOJIbHBIM 00BEMOM.

50

IIepBoe Ha4yasI0 TEPMOJANHAMHUKHU.

OcCHOBHBIE IOHATUSA XUMHUYECKON TEPMOIUHAMUKHA

Enununer mexxnynapoanoit cuctemsl CH. [ToHsiTue cuctemsi,
KJaccu(uKanus, UHTEHCUBHBIE, SKCTEHCUBHbBIE MTAPaMETPBhI,
TepMoauHaMHYECKHI IPOLECC U TEPMOJUHAMUAYECKOE
paBHOBECHE,

QOYHKIUU COCTOSTHUS U QYHKIUH ITYTH OCYIIECTBICHUS
mporecca.

OcHOBHBIE MOCTYJIAThl TEPMOAMHAMUKHI

[Tpumenenue auddepeHnnanoB 1 YaCTHBIX MPOU3BOAHBIX JJIS
3aKOHOB TEPMOJUHAMUKHU

Pabota

YpaBHeHHe TepMoaHAMUKH. [IepBbIi 3aKOH TEPMOJIMHAMUKH
JUISL OTKPBITBIX CUCTEM. XUMHUYECKU noreHuuan. Ilonstue
ITOJTHOW SHEPTHUH

Bunst pabot, paboThl HaEaTBHOIO Ta3a B PA3IMYHBIX Mpolieccax
Tenora. TemioeMKOCTb. DHTAIBINS.

Kanopuueckue korppuunueHTs!

Bunel teroeMkocTeil. 3aBUCUMOCTD TEMIIOEMKOCTH

OT JaBJIeHUs WK o0beMa. IHTeprnossuoHHbIe (OpMYIIbI
TEIUIOEMKOCTH

50

Tepmoxumus

3akoH ['ecca.. Onpenenenue 3akoHa, TenaoBoi a3pdext
peakiuu, CTannapTHas SHTaIbNUSA oOpa3zoBanus, CTaHapTHas
sHTaNenus cropanus. CiaencTsus u3 3akoHa ['ecca, ypaBHeHHE
Kupxroga: TernoBbie 3¢ HeKTh XUMUUECKUX pEaKIHii
peabHBIX Ta30B

HanpasieHHOCTH ITpolieccoB

Pacuer snepruu I'n66ca u I'eapbmronbua uist pa3ianyHbIX
temneparyp. OnpeneneHue caMonpon3BOIBHOIO IPOTEKAHUS
nporneccoB. [locTpoeHne TemnepaTypHOi 3aBUCUMOCTH

1-15




Oo0pa3oBaTeibHbIE TEXHOJIOTHH

[Ipu  peammzaiuu  y4eOHOro  Marepuajga Kypca  HCIOJNB3YIOTCS — Pa3InYHbIC
oOpa3oBaTelIbHbIe TEXHOJOTMH, CHOCOOCTBYIOIIME CO3JaHUIO aTMOCcdepbl CBOOOJHOM H
TBOPUYECKOM JHUCKYCCHUM KaK MEXAY NpernofaBaTelieM M CTYICHTaMH, TaK U B CTYIACHUYECKOM
rpymme. Llenpto mpu 3TOM sIBISIETCS BBIPAOOTKA Yy CTYJIEHTOB HABBIKOB M KOMIICTCHIIUH,
MO3BOJISIIOILIUX CAMOCTOSTEIBHO BECTH MCCIIEIOBATEIBCKYIO U HAYYHO-TIEJarOTMYECKYI0 PadoTy.

AyIUTOpHBIE 3aHSATUSI TMPOBOASATCA B BHJE JeKIUM ¢ wucnoiab3oBanuem I[IK wu
KOMIIBIOTEPHOTO MPOEKTOpa, NPAKTUYECKUX 3aHATUHA, ¢ wucnoyib3oBanuem [IK mnpu
IPOBEJCHUN pPacueToOB; JA0OpaTOpHble — B YYEOHBIX J1AOOpPATOPHAX, OCHAIICHHBIX
COBPEMEHHBIM J1TA0OPAaTOPHBIM O0OPYyJIOBaHMEM M ycTaHOBKamH. CamocTosTenbHas padbora
CTYJEHTOB MPOBOJUTCSA I0J] pYKOBOJCTBOM IPEINOJaBaTeIe, C OKa3aHUEM KOHCYJbTallui 1
MTOMOIIIY TIPU MOJATOTOBKE K KOHTPOJILHBIM pab0TaM, BHIMOJHEHUH JIOMAIIIHUX 3a1aHUI

DOoH/1 OLICHOYHBIX CPEACTB

@DoH/ OILIEHOYHBIX CPEACTB MO JUCHUIUIMHE OOECIEUYMBAET MPOBEPKY OCBOCHUS
IJIAHUPYEMBIX PE3yJbTaTOB OOy4eHHUS (KOMIETEHIMM M HMX HHAUKATOPOB) IMOCPEIACTBOM
MEPOIPHUSATUHA TEKYIIET0, PyOSKHOT0 U MPOMEKYTOYHOTO KOHTPOJIS IO JTUCIUILIUHE.

CBs13b MeX1y (POpMHUpPYEMBIMU KOMITETCHITUSAMH U (pOpMaMu KOHTPOJS UX OCBOCHHS

IIpcacCTaBJICHA B CJ'IGI[YIOHICﬁ TaGJII/IIIGI

Ne HanmenoBanue Konx n HanMeHOBaHME HHIMKATOpa HanmenoBanue
n/n KOHTPOJIMPYEMBIX JOCTHKEHUS KOMIIETEHIIUI OLICHOYHOI'O CPEJCTBA
pa3zenoB (TeMbl)

BxoaHoM KOHTPOJIb
1 | Bxoxnnoii koutpons | 3-OIIK-1 3Hath Qu3nuko-xuMuyeckue cBoMcTB | Bompockl BXxoaHOTro
MaTEpHajIOB, OCHOBBIBAsCh HA 3HAHUSX O KOHTPOJIS
CTPOEHHH BEILECTBA, IPUPOJIE XUMUYECKOM (MMCEMEHHO/YCTHO)
CBSI3M Pa3IMYHBIX KJIACCOB XUMUYECKHUX
3JIEMECHTOB, COCTMHECHMH, BEIIIECTB 1
MaTEpUaJIOB

3-IIK-2 3HaTh cBOICTBAa XUMHUYECKHUX
2JIEMEHTOB, COEIMHEHNI U MaTepHaJIOB

Ha UX OCHOBE I COOIOICHUS
TE€XHOJIOTUYECKOI0 PErIaMeHTa

3-OIIK-5 3HaTh TeXHOIOrMYECKU MpoLecc,
CBOMCTBA ChIpbsl TOTOBOW MPOIYKIIMH JUIS
OCYILIECTBIIEHUS KCIIEPUMEHTAIbHBIX
UCCJIEIOBAaHUM U UCIIBITAHUIN OTIBITHBIX
00pa310B MaTepHaJIOB 1O 33aJJTAaHHOM METO/IUKE
ATTecTanysl pa3JeNoB, TEKYIUI KOHTPOJIb YCIIEBAEMOCTH

2 Bce pasnenst u Tembl | 3-OIK-1 3Hath Qusnko-xuMudeckue cBoicTB | JlomamniHue 3aianue
MaTEpHajIoB, OCHOBBIBAsICh HA 3HAHUSX O (MMCBEMEHHO)
CTPOEHHH BEILECTBA, MPUPOJIE XUMUYECKOM
CBSI3M Pa3IMYHBIX KJIACCOB XUMUYECKHUX Otuer no nmabopaTopHOi
DJIEMEHTOB, COEIUHEHHNIA, pabore
BELIECTB U MaTEPHUAJIOB (ycTHO)
V-OIIK-1 YMmeTh ucnonbp30BaTh MEXaHU3MBbI
XUMHUUYECKHUX PEAKIMH, IPOUCXOIAIINX B KonTtpomnbHas pabora no

TEXHOJIOTUYECKHX MPOIECCaX U OKPY’KaIoleM | BapHaHTaM (MHCbMEHHO)
MHUp€, JJIs ONPEAEIeHUs] KAUeCTBEHHBIX U




KOJMYECTBEHHBIX XapaKTEPUCTUK BEILIECTB U
MaTepuasioB

B-OIIK-1 BrageTs aHaiin3oM METOIOB
orpeeNieHus: TpeOyeMbIX apaMeTpoB
U3MEpEeHUs] KaYeCTBEHHBIX U KOJIMYECTBEHHBIX
XapaKTePUCTHK MPOO CHIPhS U
nonyhadpukaToB

3-OI1K-5 3HaTh TEXHOJIOTMYECKUH TTpolLIece,
CBOMCTBA CHIPbs TOTOBOM MPOTYKIUH JIJIs
OCYIIECTBJIECHUS IKCIIEPUMEHTAIbHBIX
WCCJIETOBAaHUM U UCIIBITAHUHN OIBITHBIX
o0pasIos

MaTepUasoB 0 33JaHHON METOJUKE
V-OIIK-5 YMeTh BBITIOTHSTD
AKCIIEPUMEHTAJILHBIE UCCIIEIOBAHUS U B
00paboTKe, HHTePIPETAIIUN TTOTYICHHBIX
9KCIEPUMEHTAIbHBIX JaHHBIX

B-OIIK-5 Brnaners HaBbIKaMu pa3pabOTKH
periamMeHTa MpoBe/IeHUs] UCIIBITAHUN HOBBIX
00pas3IoB MPOAYKIIUU C YIETOM TpeOOBaHUI
TEXHHUKHU 0€30MacHOCTH

3-11K-2 3Hath cBOWCTBAa XUMHUECKUX
AJIEMEHTOB, COSIMHEHUN U MaTepHaliOB

Ha UX OCHOBE JJIsI COOJIOICHUS
TEXHOJIOTUYECKOI0 PeriaMeHTa

V-IIK-2 YMeTp ucnosnb30BaTh 3HAHUS
CBOMCTB XUMHUYECKHUX AJIEMEHTOB,
COEIMHEHUI U MaTepHUaIOB HA UX

OCHOBE JIJIsl PEIICHUsI 33]1a4 110 BBITYCKY
MPOJIYKIIMH B CTPOTOM COOTBETCTBUU C
TEXHUYECKUMH TPEOOBAHUSIMU

B-T1K-2 Bnaners HaBbIKaMH pa3padOTKu
MIPEAJIOKEHUS TTO KOMIUIEKCHOMY
WCIIOJIb30BAHUIO ChIPhS U YTHIIM3ALUU OTXOJ0B
MIPOM3BOJICTBA

TectupoBanue
(MUCBEMEHHO)

[IpomexxyTouHas arrectanus

3 Dxzamen

OIIK-1, OIIK-5, T1K-1, T1K-2

Bomnpocsl k 3x3ameny
(ycTHO)

OueHo4YHbIE CPeACTBA VISt BXOJHOTO KOHTPOJIsI, TEKYIEro KOHTPOJISI U

NMPOMEKYTOUHOM aTTecTauny (AHHOTAIUSA)
OrneHOYHBbIE CpelcTBa I BXOJHOTO KOHTPOJIS TPEACTABISIOT COO0OM BOMPOCHI,

KOTOpBIE 33JJal0TCSI CTYZICHTaM B TUCbMEHHOM (hopme. AHHOTaIMS NMPUBEICHA HUXKE.

B kayecTBe OIICHOYHOIO CpEACTBA TEKYILErO KOHTPOJIA HCIOIb3YHOTCS
JIOMAIITHUX 3aJlaHui (MUCBMEHHO W YCTHO), YCTHBIM OTYET MO JiabopaTopHOUM padoTe, TecT
(mucpbMeHHo). JlomarHee 3afaHue TPECTABISIET COOOM pelieHue 3ajad Mo BapuaHTaM Hu
YCTHYIO UX 3alUTY, B XOJ€ KOTOPOH CTYACHT 0OBbsCHsET pemieHrne. OTueT no 1adopaTopHbIM
paboTaM TIPOBOAMTCS B BHUAEC YCTHBIX OTBETOB HAa KOHTPOJIbHBIE BOIMPOCHI IO TEME
naboparopHoii pabotel. TecT mpeacraBisier coOOM BOMPOCHI ¢ HECKOJBKMMH BapHaHTaMH
OTBETOB. AHHOTAIIMM JIOMAIIIHETO 3a/IaHHs, TE€CTa W MPUMEPHBINA INEpeYeHb BOMPOCOB ISt

oTYeTa 1o JIAOOPaTOpHOU paboTe MPUBEICHBI HXKE.

3aluTa



B kadecTBe OILIGHOYHOTO CpEJICTBA AaTTECTALMU paslieia HMCIOJb3YeTCsd KOHTPOJIb
utoroB (KH), kotopslii mpencrapiser coO0il CyMMy pe3yJbTaTOB OLIEHOYHBIX CPEACTB
TEKYILIEro KOHTPOJIS.

JI71st IpOMEeXyTOYHOM aTTecTalluy MPEAYyCMOTPEHBI TEOPETUUECKHE IK3aMEHAIIMOHHbIE
BOITPOCHI, IPUBEICHHBIE HUXKE.

[To utoram oOy4deHus1 BHICTABIIACTCS IK3AMEH.

BOHpOCbI BXOJHOT0 KOHTPOJIsA

I[aTB OIpCaACIICHUE CKOPOCTHU XHUMHYECKOM pCaKnu

OrnpeziesieHre KOHCTaHThl CKOPOCTH XMUMUUYECKOU Peakiu

[TonsiTue pactBopa.

YTo noka3pIBaeT NPOLECHTHAS KOHIIEHTPALKs pACTBOPOB.

OB WNF-

YTo noka3sIBacT MOJILHAS KOHICHTpanus paCTBOPOB.

IIpumepHoe qoMalIHee 3aJaHUS
Paccuutath TeroBoit addexT pactBopenus 450  TBep0ii mienoun (cMm Tabi) B A KT

BOJIbI (cM Tabu1). PaccunTaiiTe NponeHTHYIO KOHIIEHTPAIIMIO PacTBOpA.

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

IIpuMepHBbIe BONPOCHI K 0TYETY 10 J1abopaTopHoil padote «Kamopumerpus»

1 | Jlarp onpenenenue terioBoMy 3 dexty xumuueckoi peakuuu. Buibl TemmoBbIx 3 GEeKToB.
@DakTOpbI, BAMSIOIIKE HA BEIMYMHY TEIUIOBOr0 A PeKTa XUMUUECKONH peaKIiH.

3 | CkoJbKO TEIUIOTHI TOTPeOyeTCs UIsl 00pa30BaHUs U3 BOJOPO/Ia M oA HOA0BOAOPOIa MACcCOi
12,8rp. 3Has1, 4yTo TeroTa 0Opa3oBaHus HoA0BoI0poaa 26,6k 1K.

4 | Kakoil 00bEM yriaeKucioro raa oopasyercst Ipyu CrOpaHuM yrisl B KUCIOPOJE, €CIH MPU 3TOM
BoIAensAeTcs 787k /> TENIOTHI.

5 | CranmapTHble 3HTaIBIMKU 00pa30BaHuUs )KUJIKON U razoo0pa3Hoii Boabl pu 298K paBHbl -285,8 n
-241,8, cOOTBETCTBEHHO. PaccunTaiiTe SHTAIBINIO UCIIAPEHUS BOJIBI IPH 3TOM TEMIIEpAType.

N

IIpumepHasi KOHTPOJIbHAsI pad0Ta M0 BAPUAHTAM

3ananue Ne 1

Beruuciure temmoBodt  addext mporecca pazOaBieHuss (yepe3  TaONMYHBIE 3HAYEHUS
MHTErpalbHbIX TEIUIOT pacTBOpeHHs) pacTBopa A (cM Tabn. HMXke) ¢ KoHeHTpauueil Ci(cm. Tabdm.) 1o
koHieHTpanuu Cy (cM. TabJI. HUXKE), €CJIM UCXOAHOE KOJMYECTBO pacTtBopa A ¢ koHueHtparmeit C; -
600 xr.

He 3a0bITh, 4TO0 Ta0au4HbIC 3HAYEeHHS (B CIPABOYHHKAX) - MHTErpaJbHbIC TeIMJIOTHI

pacTBoOpeHM - JaHbI CO 3BHAKOM MHUHYC

Bapuanr | 1 |2 '3 4 |5 |6 7 |8 |9
A H,SO, HCI NaOH

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

3ananue Ne 2

Hcnonp3yss WHTErpaibHBIE TEIUIOTHI PACTBOPEHHS, OIPENESIUTh TEIUIOBOM 3¢ ¢eKT mporecca
pa3baBneHus (4yepe3 TaOMUUHBIE 3HAUEHHMS HMHTETPAIBHBIX TEIUIOT PAcTBOPEHHUS) M IOBBIIICHHE
TEeMIEpaTyphl PU CTaHJIAPTHHI YCIOBUAX, ecin K 600 kr BemecTBa A (cM. Tabdm.) koHuenTpauuu Cl (cm.
TabI. HIKe) H00aBwin X (cM. TabJ. HIKE) KT BOJBIL.

He 3a0bith, uro  TabnuuHble  3HAaYeHUs (B CIPABOYHUKAX) - HHTErpajbHbIE TEIIOTHI




pacTBOPEHMsI - JaHbl CO 3HAKOM MUHYC

Bapuanr | 1 |2 (3 4 |5 | 6 7 |8 |9
A NaOH HNO3 H,SO,
Cl % 90 80 70 90 80 70 90 80 70
X Kr 100 120 130 400 420 430 500 530 550
IIpumepHbIN TECT
Bonpoc Ne 1 Ykaxurte popMys1y nepBoro 3aKoHa TEPMOJIMHAMUKHI
OtBer A dA=dU— TdsS
OtBer b dQ=dU+dA
Otser B dQ=dU-dA
OtBer I' dS=dU+dA
Bonpoc Ne 2 | Ykaxkurte popmyiy padboThbl paciiupeHus
OtBer A dA=pdV
OtBer b dA=Vdp
OtBer B dA=pV
OtBer I' dA=TdS
Bomnpoc Ne 3 Kakas BesimunHa B popmyJie mepBoOro 3aKk0Ha TEPMOAUHAMMKH SBJISIETCS
(yHKIHEH COCTOAHUSA
Otser A Buytpennsis sueprus
OtBet b Temora
Otser B Pabora
Otser I' DHTpONUs
Bonpoc Ne 4 | I'padmueckn padora paciiMpeHHs onpee/isieTcsi Kak
A wioniaib GUrypsl B ocsix B ocax P-V, rne P — naBnenue, V - 00bem
b toniak Gurypsl B ocsx F-S, rne F — cwita, S — mromane mopuras
B yroJ1 HaKJIOHA KPUBOH, MOCTpOeHHOH B ocsix P-V, roe P — naBnenne, V - 06beM
r YroJI HAaKJIOHA KPUBOH, MOCTPOCHHOM B ocsix F-S, rme F — cuna, S — muroma s mopurHst
Bonpoc Ne 5 | Boidepurte popmyimpoBKy 3akona I'ecca
YKakuTe HeCKO0JIbKO BAPHAHTOB
A TemoBoit 3¢pdexT peakuuu paBeH pa3HOCTU CYMMBI TEIJIOT 00pa30BaHUS MPOIYKTOB
PEaKIUU ¥ UCXOHBIX BEIIECTB C YUYETOM CTEXHMOMETPUUYECKUX K0 (PHIIeHTOB
b TermoBoil >QdexT peakuuu HE 3aBUCUT OT IMYTH Iepexoja Ipolecca, a 3aBUCUT
TOJIbKO OT HAYaJIbHOTO M KOHEYHOT'O COCTOSIHUSI CUCTEMBI
B TemoBoil 3 dexT peakuuyu paBeH Pa3HOCTH CYMM TEIUIOT CrOpaHUs MPOJYKTOB
PEaKIUU ¥ UCXOHBIX BEHIECTB C YUYETOM CTEXHMOMETPUUYECKUX K0d(h(PHIIeHTOB
r TennoBoit 3 (eKT peakiuu paBeH Pa3sHOCTH CyMMBI TEIJIOT CTOPaHUS HCXOHBIX
BEIIECTB U MPOAYKTOB PEAKIINH C YUETOM CTEXHOMETPUUYECKUX K0 PHUIIMEHTOB
Bonpoc Ne 6 | Yka:kuTte Bce BHAbI TEMJI0EMKOCTH, KOTOPbIe ObIBAIOT
A M30x0pHast TEMI0EMKOCTh
b N300apHas TeMII0eMKOCTb
B Hewnsorepmuueckas TeImIOEMKOCTb
r AnunabaTHas TEmIOeMKOCTb
Bonpoc Ne 7 | M30xopHbIe nmpouecchbl — 3TO MPOLECCHI
A Koropsle mpoTekaroT pu NOCTOSHHON TeMIEpaType
b KoTtopeie mpoTekaroT npu NOCTOSHHOM JIaBJICHUH
B KoTopsie mpoTekaroT 6e3 TermiooOMeHa ¢ OKpYXKaroliei cpenoit
r KoTopble MpoTeKaroT NpH MOCTOSIHHOM 00beMe
Cnucok TCOPETHYECCKUX IKZAMCHAIIMOHHBIX BOIIPOCOB
1 | YpaBHeHue cocTosiHUS UeaIbHOrO ras3a. 3akoH I'eil-JIroccaka
2 YpaBHEHME COCTOSIHUS UAECAIBHOrO raza. 3akoH boinsg-Mapuorra
3 | YpaBHeHue coCTOsIHHS HeanbHOro raza. 3axos [lapmns
4 | YpaBHEHHE COCTOSHUS UCATHHOTO Ta3a. 3akoH ABoraapo. 3akoH JlaapToHa




PeasibHble ra3el. YpaBHenue Ban-nep-Baansca

PeasibHble rasel. DakTop cxKaTHsl.

ITousTue TEPMOIWMHAMUKHU U XHUMHYSCKOM TEPMOANMHAMHUKN

Krnaccudukanus TepMOAMHAMHYECKUX TIEPEMEHHBIX

Tepmoannamuyeckue GyHKIMN — QYHKIIUHU MIEPEX0a U COCTOSTHUS

10 | Tepmonunammuueckas cucrema. THIIBI CUCTEM.

11 | TlonsTre MexaHu4eckol paboThl Ha MPUMEPE PACIIMPECHHSI Ta3a

12 | IlepBbIil 3aKOH TEPMOJMHAMHUKH

13 | TlonsiTue SHTANBIINH

14 | TTonstue TeroéMkocT. M300apHas TEMI0EMKOCTh

15 | [lonstue TermoémkoctH . 30xopHast TEIIIOEMKOCTh

16 | IlepBoe HayayI0 TEPMOJIMHAMUKH JIJIsl H30XOHBIX MPOLIECCOB

17 | TlepBoe Hayayi0 TEPMOJIMHAMUKH ISl ©300aPHBIX MPOLIECCOB

18 | IlepBoe Ha4aI0 TEPMOJMHAMUKH JJIsI H30XOPHBIX IPOIIECCOB

19 | Kak mensiercs BHyTpeHHss sHeprus ¢ T nmpu P-const
U=f(V,T), CocraButs nudpdepeHuunanbHoe ypaBHeHUe. JlaTh onpeaeacHue KaxIoMy YWICHY
MOJIYYMBIIETOCS] BBIPAKCHHUS

20 | 2 Kak mensiercst sHTaIbIUsA ¢ T
H=f(P,T). CocraButh nuddepeHnnansuoe ypaBHenue. JaTh onpeaesicHue KaxaoMy ieHy
MOJTYYHMBIIETOCS BRIPAKCHHUS

21 | U3otepmuueckoe pacimmupenue raza. O0bsCHUTE TEPMOJMHAMUYECKHUI CMBICT BBIPAXKCHHUS
=(OU V) m

22 | Apuabatuueckoe pacmmpenue raza . dpdexr xoyna-Tomcona

23 Db ekt Jxoynsa-Tomcona OOBSICHATh TEPMOJMHAMUYECKAN CMBICI BBIPAKEHUS T10p)r

24 | Crioco0Obl CokmKeHus Ta30B. Temneparypa HHBEPCHH

25 | Cnoco6sl cxmkenus ra3oB. Dddext JHxoyns-Tomcona

26 | Ilonarue TepMoxuMuu. DHAO- U 3K30mporiecchl. TemnoBoit a3 dexT peakmu

27 | IlepBblil ¥ BTOPOH 3aKOHBI TEPMOXHMHUHU

28 | Cnocobbl pacueta TerioBoro 3 dexra

29 | CnencrBus u3 3akoHa ['ecca

30 | 3aBHCHMOCTB SHTAIBINU OT TeMIepaTypsl. 3akoH Kupxrodda

31 | CooTHOmIEHHE MEXY DHTAIBIIHEH i BHYTPEHHEH SHEpTUe

32 | Kanopumerpuueckoe n3MepeHne BHYTPEHHEH YHEPTuu

33 | Bunsl sHTANBONII

34 | Bropoii 3akoH TepMoarHaMuKi. CaMOTPOM3BOIBHBIE MPOLIECCH. DHTPOMHUS KaK CTaTUCTUYECKAs
byHKIHISA

35 | DuTpomnus Kak craTucTHyeckas QyHKIus . [TokaxuTe, 9TO SHTPOMHS 00JIaTaeT IKCTEHCUBHBIMH
CBOMCTBaMHU

36 | Bropoii 3akoH TepMoarHaMuKi. CaMOTIPOM3BOIIBHBIE TIPOLIECCH. DHTPOITUS KaK
TepMOoIHaMHuecKas pyHKIus

37 | 3MeHeHme SHTPOITUH MIPH U30TEPMHUUECKOM PACIIMPEHHUH T'a3a Yepe3 SJHTPOIHIO -
CTaTUCTHUYECKYIO (DYHKIIHIO

38 | V3meHeHue SHTPOITUH MIPH U30TEPMHUUECKOM PACIIMPEHHUH T'a3a Yepe3 SHTPOITHIO —
TEPMOJIMHAMHYECKYIO (DYHKIIHIO (QYHKITUIO

39 | M3MeHeHue SHTPOIUHU TPY HATPEBAHUU JJIsl H300apHBIX IPOLIECCOB (Yepe3 IHTAIBIHUIO U
TETIOEMKOCTb

40 | MI3MeHeHue SHTAIbIHNH, TEIJIOEMKOCTH M SHTPONHUHU IpHU (a30BOM Mepexojie

41 | O6benuHEHHBIN 3aK0H TepMoauHaMuKku. BeiBoj. HampasienHocTs nporeccoB. OTpuiiarenbHas

pabota

IIkaJbl oLleHKH 00pa30BaTeJIbHBIX 10CTHKEHU I
IIIkana OleHKH BXOHOI0 KOHTPOJIfA, 0TYeTA 10 JJadopaTopHOu padore:




3aureHo: 3aJaHue BBITIOJHEHO BEPHO, CJAHO B YCTAHOBIIEHHBIE CPOKH
He 3auTeHo: 3ajaHune He BBINOJHEHO, BBIMOJHEHO C OMIMOKaMHU, KOTOpbIe TpeOyeTcs
UCTIPABUTb, WJIM CAAHO IOCJI€ YCTAHOBIEHHOTO CPOKa
IIIkaJjia OlleHKH TecTa, JOMANIHEr0 3aJaHUA, KOHTPOJbHOI PadoThI
(olleHMBAETCS B MPOIIECHTAX):

IIpoueHnTsl TpeGoBanus K 3HAHUAM
100-85 OTBeThl Ha IMOCTaBJICHHBIE BOIPOCHI IOJIHBIC, YETKUE M pa3BepHyThIC. Pemenus 3amay
JIOTHYHBI, I0Ka3aTeNbHBl U IEMOHCTPUPYIOT aHAIMTHYECKUE U TBOPUYECKUE CIIOCOOHOCTH
CTYJCHTA.
84-70 JlatoTcsi TIOJHBIE OTBETHl Ha IOCTABJICHHBIE BONPOCHL. I[loKa3aHO yMeHHE BBIACIATH

IIPUYUHHO-CIICACTBCHHBIC CBA3H. HpI/I peICHUMU 3aaa4y AOINYIOCHbI HE3HAYUTCIBHBIC
OH_II/I6KI/I, HCITPABJICHHBIC C TIOMOIIBI0 «HABOJAIINX> BOIIPOCOB NPCIIOAABATCIIA.

69-60 OTBeTHI Ha BOMPOCHI U PEIICHUS MOCTABICHHBIX 33/1a4 HEJOCTATOYHO ToJHbIe. JIoruka u
MOCJICZIOBATEIbHOCTh B PEIICHUM 3aj7ad UMEIOT HapylleHHs. B oTBeTax OTCYTCTBYIOT
BBIBOJIbI.

OrneHku B 6aiilaX BBICUMTHIBAIOTCS MTyTEM MPOU3BEICHUS BEIMYUHBI BHICTABICHHOTO
MIPOIICHTA JIJI KOHKPETHOT'O BUJIA TEKYIIIETO KOHTPOJIS Ha MIPEABAPUTEILHO BBIICICHHOE IS
HEro KOJIMYECTBO 0aJuioB (B Mpejeiax pas3zena).

IIIkaJia OeHUBAHNS CTY/JAEHTA HA IK3aMeHe MO0 JUCHUILUTHHE «Pu3ndecKasi XUMHU:

Banasl

(uToroBoit OcBoenne
. . . TpeGoBanus Kk 3HAHUAM
PEUTHHTOBOM | KOMIETEeHIHii
OIICHKH )
100-85 [TponBunyThii | OTBETHI HA TIOCTABICHHBIC BOIPOCHI MOJIHBIC, YETKHUE U PAa3BEPHYTHIC.
YPOBEHb Pemrenuss 3amad  JIOTMYHBL, JIOKA3aTelIbHBI W JEMOHCTPHPYIOT
AHAIUTUYCCKUE ¥ TBOPUCCKHUE CITIOCOOHOCTH CTY/ICHTA.
84-70 Cpenuuii JlaroTcsi TIOJIHBIE OTBETHI Ha TIOCTABJICHHBIC BOMpOCHL. IlokaszaHo
YpOBEHb YMEHHE BBIJCIATh MPUYUHHO-CICACTBCHHBIE CBs3H. [Ipu perieHun

3aaa4 JOMYHICHbBI HCE3HAYUTCIILHBIC OH_II/I6KI/I, HCIIPABJICHHBIC C
MOMOIBIO «HABOJAIINX> BOIIPOCOB NPCOAABATCIIA.

69-60 ba3oBblil ypoBeHb | OTBETHI Ha BOIIPOCHI M PEUICHMSI MOCTaBICHHBIX 3a7a4 HEAOCTATOYHO
nosiHble. Jlormka M mocienoBaTeIbHOCTh B PELICHUM 337ad UMEIOT
HapyueHus. B oTBeTax oTCYyTCTBYIOT BBIBOBI.

Crynent, nomyuuBmuid wmeHee 60 % oOT MakcuManbHOTO Oaima 3a paszfien
JUCLUIUIMHBI WM ITPOMEXYTOUYHYIO aTTECTAL[UI0, CUUTAETCS HEATTECTOBAHHBIM 110 JAHHOM
JTUCLUIUIMHE.

HToroBas oneHka 1o 3K3aMeHy BBICTABIIAETCS IyTEM IepeBojia HaOpaHHBIX OajlsIoB B
COOTBETCTBHH CO CIICTYIOIIEH TaOIUIICH:

O1reHKa 0 5-0anIbHOM MIKale Loz BT 55 PREH I o Onenka ECTS
JK3aMeH

5 — «omauunoy 90-100 A
85-89 B

4 — «xopoutoy 75-84 C
70-74 D

3 — «yoosemsopumenbHo» 65-69
60-64 E

2 — «Hey0081emBOPUMENLHOY Menee 60 F

Y4eOHO-MeTOAMYECKOEe U MH(POPMALIMOHHOE O0ecniedeHUue Y4eOHO! TUCIUIINHBI
OcHOBHas IuTEpaTypa:




1. ®usuyeckas xumus : yuedHoe nmocooue / H. B. benoycosa, M. H. Bacunsera, H. C.
CumonoBa, A. @. [llumanckuii. — Kpachosipck : COY, 2019. — 308 c. Pexum gocryna:
https://e.lanbook.com/reader/book/157661/#1

2. 'ameeBa, O. C. ®dusnueckas ¥ KoJulowaHas XuMus : ydeOHoe mocobue / O. C.
['ameeBa. — 5-¢ w3n., crep. — Cankr-IlerepOypr : Jlanp, 2020. — 328 c¢. Pexum mocryma:
https://e.lanbook.com/reader/book/126711/#1

3. KymbikoB, P. M. ®usnueckas u KOJUIOMAHAsA XUMHUs : ydyeOHoe mocobue / P. M.

KymbikoB, A. b. Uttues. — Cankt-IlerepOypr : Jlanp, 2019. — 236 c. Pexum nocrymna:
https://e.lanbook.com/reader/book/116357/#9

JlomoTHUTEIbHAS TUTEpATYpA:
4, duznyeckas u kKoyutougHas xumus. [Ipaktukym : ydebHoe mocobue / II. M.

Kpyrmsikos, A. B. Hymraea, H. I'. Bunkosa, H. B. Komea. — Cankr-IlerepOypr : Jlans,
2013. — 288 c¢. — ISBN 978-5-8114-1376-8. — Tekcrt : »nekTpoHHbIl // JlaHb
AIEKTPOHHO-OMOIMOTEUHAS cucTeMa. — Pexum JOCTyTa:
https://e.lanbook.com/reader/book/5246/#5

5. Hurmarymuun, H. I'. @usnueckas u koisonaHas xumus : yuedHoe mocodue / H. T'.
Hurmarymnua. — 2-e usn., ucnp. u gon. — Cankr-IletepOypr : Jlans, 2015. — 288 ¢. —
ISBN 978-5-8114-1983-8. — Tekct : anekTpoHHbIit / Jlanb : 31eKTpOHHO-OMOIMOTEYHAs
cucrema. — Pexwum nmoctyna: https://e.lanbook.com/reader/book/67473/#7

YuebHo-MeToanvecKast InTeparypa

6. 3epupimkuHa A.A. . Meronnyeckue ykazaHUs K MpakTHdeckon pabote «Pacuer
HJCATbHBIX M peabHBIX Ta30By».- bamakoso: BUTU HUAY MU®U, 2020. — B anpobanmm

7. 3epubimkuHa A.A. . MeTonuueckue ykazaHUsi K MPaKTUUECKOW padoTe «3akoH
I'ecca u cieacTBus u3 Hero.»- bamakoo: BUTHU HUAY MU®U, 2020. - B anpobariun

8. 3epubiikuHa A.A. . Metoaudeckue yka3aHus K mpakTuaeckor padore. « TermmoeMKocTb.
3akon Kupxrogday - banakoso: BUTU HUAY MU®H, 2020. - B anpobarum

9. 3epupmmkuHa A.A. . Mertoaudeckne yKazaHMA K TpakTUYecKoil paboTe.
«Hanpasnennocts npoueccoB» - banakoo: BUTU HUAY MU®U, 2020. - B anpobarun

10. TaranoBa B.A., TapanoBa C.A., ['epacumoBa B.A. MeTonnueckne ykazaHUs K
BBITIOJIHEHHUIO J1abopaTopHO paboThl «OmpeaesieHne KOJIWYECTBAa KPUCTATUTM3AMOHHOM
BOJIbI METOI0M JiepuBaTorpadumn» - banakoso: BUTU HUAY MUDU, 2017

11. 3epupimkuHa A.A. . Metonndeckne ykazaHus K JabopatopHoit padore «OnpeeneHne
TETUIOTHI PA3JIOKEHUSI HEOPIraHWYECKUX BEIIECTB METOOM TG hHEepEeHIIMATBHOTO TEPMUIECKOTO
a"amm3a» - banakoso: BUTU HUAY MU®U, 2020 - B anpodaruu

12. TaranoBa B.A. Metoauueckue yka3aHUsl K BBITIOJIHEHUIO JIAOOpATOPHOU pabOThI
«Kanopumerpus » - banakoso: BUTU HUAY MUDU, 2018

13. TaranoBa B.A., TapanoBa C.A., I'epacumoBa B.A. Mertoanueckne ykazaHus K
BBITIOJTHEHUIO JTab0paTopHO paboThl «OmnpeneneHne Y HEPTUH aKTUBAIIUHU TTPOIIECcCa METOI0M
b depeHraTpHO-TepMUYecKoro aHamm3ay - banakoso: BUTU HUAY MU®OU, 2018
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14. TaranoBa B.A., KombuibiioB B. B. Meroauueckue yka3aHus K BBITIOJTHEHHUIO
nabopatopHoit paboThl «MccrnenoBaHre KUHETUKH PEAKIUM Pa3JIOKEHUS THOCEPHOM
kucaoTe» - banakoso: BUTHU HUAY MUDU, 2016

15. TaranoBa B.A., Iluuxunze C.A., KonbuisiioB B.B. Meroanueckue ykazaHus K
BBINIOJIHEHHIO J1a00paTopHOil paboThl « «OnpeneneHue 3HEprud akTuBalum» - baimakoBo:
BUTHU HUAY MUDU, 2016

IIporpammuoe obecnieuenue u UHTepHeT-pecypcenbl:
1. nporiecc  peanmmzanuu  00pa30BaTENbHOM  MPOTpPaMMbl IO JAUCIMILTAHE

«Duznyeckas xumus» B coorBeTcTBUU ¢ TpeboBanusimu OC HUAY MUDU obecneuen
HEO0OXOIUMbIM KOMILJIEKTOM JIMIIEH3UOHHOTO IPOTPAMMHOTO 00ECIICUEeHMUS;

2. iepevyeHb pecypcoB HHPOPMAIIMOHHO-TEIEKOMMYHUKAITMOHHOM ceTh « HTepHeT»
HEO0OXOAMMBIX JJI1 OCBOEHUS AUCIUIUIMHBIL:

3. http://www.chemspider.com — mopranm moucka ¥ WHPOPMAMU O XUMHUECKUX

COCONHCHUAX

4. http://www.chem.msu.su/rus/teaching/phys.ntml - VYueOnbie Marepuaibl 1O
(hbU3NIECKON XUMHUHU

5. http://students.chemport.ru/4phys.shtml - YyeGubie MaTepuaibl 1o GpuU3NUECKON XMMUH

6. .https://www.gubkin.ru/faculty/chemical_and_environmental/chairs_and_departme
nts/physical_and_colloid_chemistry/metodicheskie-materialy.php - VYueOnbie matepuabi
1o (U3UYECKON XUMUU

MarepuajibHO-TeXHHYECKOE o0ecneyeHue Y4eOHOM M CIUIIIMHbI
JlekimoHHBIE  3aHATUSA  NOPOBOITATCS B CHEHHAIW3UPOBAHHBIX  AyJAUTOPUSX,

OCHAILIEHHBIX MYJIbTUMEAUINHBIM 000pyIoBaHueM. JlJisi MpoBEACHUS JIEKIIMM HCIIONb3YeTCs
MYJIBTUMEIUUHBIA KYpC JICKITUH, BUACO(DUIbMBI, MAKETHI U TIAKATHI.

[IpakTyeckre 3aHATUA NPOBOAATCS B KOMIBIOTEPHBIX 3ajaX, OCHAIIEHHBIX
HeooxoaumbiM I10.

JlabopaTopHble 3aHATHS MPOBOAATCS B J1a0OpPAaTOpPUHU, OCHAIIEHHON CTaHAApTHBIMU
KOMILJIEKCAMH OTE€YECTBEHHBIX U 3apyOEKHBIX MPUOOPOB U YCTAHOBOK.

Y4eOHO-MeTOAMYECKHUE PEKOMEHAAIUM JJIs1 CTY/ICHTOB

1. Yka3anus 15 npoCIIyllIuBaHUs JEKIUI

[lepen HauanoM 3aHATHM BHUMATENbHO O3HAKOMUTHCA C YYEOHBIM IJIAHOM
IIPOBEJCHHUS JIEKLIUN U CIIMCKOM PEKOMEH0BAHHOM JIMTEPATYPBI.

Ilepen mocemeHneM OYepEeIHOMN JIEKIUU OCBEXUTH B MAMATH OCHOBHBIE KOHILECILIUU
MpOWJIeHHOrO0 paHee Marepuaina. IloarotoButs 1pu  HEOOXOAMMOCTH  BOMIPOCHI
npenojasaresnto. He Hago onacatbes, 4TO BOMPOCHI MOTYT ObITh IPOCTHIMHU.

Ha nexuuu ocHOBHOE BHHMMaHHE CIEAYET yAENIATh He (opMysiaM U MaTeMaTHYECKUM
BBIKJIAJIKAM, a COAEPIKAHUIO U3yYaEMBbIX BOIIPOCOB, ONPEACIICHUSM U ITOCTAHOBKAM 3a/ady.

B mpouecce n3ydeHusi JIEKIMOHHOTO Kypca HEOOXOJMMO IO BO3MOXKHOCTH YacTO
BO3BPAILATHECA K OCHOBHBIM IIOHATUSM M METOJAM pELICHUs 3a1ad (374eCh BO3MOKEH
BBIOOPOYHBIN KOHTPOJIb 3HAHUN CTYICHTOB).
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JKenaTenbHO MCIONIB30BAaTh KOHCHEKTHI JICKIIMH, B KOTOPBIX MCIOJIb3YETCS MPUHSATAS
npenojaBaresieM cucreMa 0003HaYeHUH.

Jlns Gosiee mOAPOOHOTO M3YUECHHSI Kypca clieayeT padoTaTh ¢ PEKOMEHOBaHHBIMU
JUTEPATyPHBIMU UCTOYHUKAMHU U BHOBb MOSIBIISIIOIIIMMUCS UCTOYHUKAMM.

2. YKa3zaHus I y4acTUsl B IPAKTUYECKUX 3aHITHAX

[lepen mocemieHMEM NPAKTUYECKUX  3aHATHM YSACHUTH TEMY M CaMOCTOSITEIIBHO
W3YYUTh CBSI3AHHBIEC C HEW MOHITUSA U METOJbI PELICHUS 3a/1a4.

Ilepen pemeHueM 3aia4 aKTHBHO y4acTBOBAaTh B OOCYXKIEHUM C IpeEIojaBaTesieM
OCHOBHBIX MOHSTHN, CBA3aHHBIX C TEMOM MPAKTUYECKOTO 3aHATHS.

B nporecce penieHus 3ajgad BECTH JUCKYCCHUIO C IPEIOJaBaTeIeM O MPaBHIbLHOCTH
MPUMEHEHHS METOJIOB X PEIICHUS.

[To BO3MOXHOCTHM CaMOCTOSITEJIBHO JOBOAUTH PEIICHUE MNPEIIAraéMbIX 3a4ad N0
OKOHYATEJILHOTO UTOTA.

B KkoHIle MpakTUYECKOTO 3aHATHUSI IPU HEOOXOJIMMOCTH BBISICHUTH y MPEMojiaBaTes
HESICHBIC BOMPOCHI.

OcHOBHBIE Pe3yJIbTAThl BBHITOIHEHUS pab0OThl HECOOXOAMMO pacreyaraTh.

3. YKkazaHus JJ1s1 BBIMIOJTHEHUS J1a00paTOPHBIX paboT

CoOmroath  TpeOOBaHMS TEXHHUKM  O€30MAaCHOCTH, JJII Yero  MpOCIyIIaTh
HEO0OXO/IMMBIE PA3bsICHEHUSI O MMPABUIIBHOCTH MOBEACHUS B JIAOOPATOPUH.

[lepen BbITIONTHEHUEM 1aOOPATOPHON PabOThI MPOBECTH CAMOCTOSATEIHLHO MOJATOTOBKY
K paboTe M3yUYHUB OCHOBHBIC TEOPETUUYECKUE MOJOKEHUS, 3HAHUE KOTOPBIX HEOOXOAUMO st
OCMBICJICHHOTO BBHITIOJTHEHUS PAOOTHI.

B npornecce BbImosiHEHUsT pabOTHI CIEAYET MOCTOSHHO OOIIATHCS C MPErojiaBaTeseM,
HE JOMYyCKas M0 BO3MOKHOCTH HENPABUJIbHBIX JICHCTBUM.

OcHOBHBIE pe3yJIbTaThl SKCIIEPUMEHTOB HE00X0IMMO 3a()MKCUPOBATH B ITMCBMEHHOM BHJIE.

[Ipu cpaue 3adera mo paboTe MOATOTOBUTH OTYET O MPOJEIaHHON pabote, Te
JIOJKHBI OBITh OTPa’KEHbl OCHOBHBIE PE3YJIBTAThI U BHIBOI.

4. YxazaHusl 1Jis1 BBIIIOJHEHUS] CAMOCTOSITETbHON pabOThI

[TomyuuTe y mnpenogaBaTens 3aJaHUE U CIHUCOK PEKOMEHJIOBAHHOW JIMTEPATYpPBHI.
N3yueHnue  TEOpEeTHMYECKHMX  BOINPOCOB  CIEAYET  MPOBOJUTH IO  BO3MOXKHOCTH
CaMOCTOSITEIIbHO, HO MPH 3aTPYIHCHUSAX 00paliaThCs K MPErnoaaBaTeto.

[ToaroToBUTH MUCHMEHHBIN OTUET O IIPOJICTIaHHON padoTe.

[Ipy BbIMONIHEHUH (PPOHTAIBHBIX 3aJaHUN TI0 YCMOTPEHHIO MperojaBaTeis padoTa
MOXET OBITh OIlGHEHa 0e3 MHCHhMEHHOr0 OT4YeTa Ha OCHOBE OTBETOB Ha KOHTPOJIbHBIC
BOIIPOCHI, MPU YCIIOBUU aKTUBHOM CAaMOCTOSTEIBHOM paOOTHI.

[ToaroToBUTH OTBETHI HA KOHTPOJIBHBIE BOITPOCHI.

MeTtoan4yeckue peKOMEHAAUM ISl IpenoaaBareaen

1. Ykazanus 115 IpoBeACHUS JICKIIMI

Ha mepBoi#i BBOJHOM JeKIMK CAeNaTh OO 0030p COoAepKaHUsA Kypca U OTMETHTH
HOBBIE METOJABl U IMOAXOJbI K PELICHUIO 3aJay, PacCMaTpUBAEMbIX B KYypC€, IOBECTH 0
CTyJI€HTOB TpeOoBaHUs Kadeapbl, OTBETUTH Ha BOIIPOCHI.



[Ipy moaroroBke K JEKIMOHHBIM 3aHATUSIM HEOOXOJMMO MpOAYyMaTh IUIaH €ro
IPOBENICHUSI, COJIEP)KAHUE BCTYMUTEIbHOW, OCHOBHOM M 3aKIIIOUUTENIBHON YacTH JIEKILHH,
O3HAKOMUTHCSI C HOBMHKAMU Y4€OHOH W METOAMYECKOW JUTEpaTyphl, MyOJUKAUSIMU
NEPUOJUYECKON TedaTh Mo TeMe JIGKIMOHHOro 3aHsATud. [lepen u3iI0KeHHEM TEKYIIEro
JIEKIIMOHHOTO MaTepualia HallOMHUTh 00 OCHOBHBIX MTOTax, JOCTUTHYTBHIX HA MPEIbIIYIINX
nekiusax. C 3TOM 1Eenpl0 3aaTh HECKOJIBKO BOMPOCOB AayJUTOPUU U OCYILECTBUTH
BBIOOPOYHBIN KOHTPOJIb 3HAHUS CTYACHTOB.

B Xxoae JEKIIMOHHOTO 3aHATHSA TMpernojaBaTeNib JOHKEH Ha3BaTh TeMy, y4eOHbIe
BOIIPOCHI, 03HAKOMHTH CTYJCHTOB C MEPEYHEM OCHOBHOW M JOMOJHUTEIBHOU JIMUTEPATYPhI
no Teme 3aHsATusA. PackphiBasi cojepkaHue Y4eOHBIX BOINPOCOB, aKIIEHTUPOBAThH BHUMAaHUE
CTYJICHTOB Ha OCHOBHBIX KATE€TOpUSX, SBIECHUAX U TPOLIECCaX, OCOOEHHOCTIX UX
MpOTEKaHUsl. PacKpbIBaTh CYIIHOCTh M COJIEPKAHUE PA3TUYHBIX TOUEK 3PEHUS] U HAYYHBIX
MO/IXO/I0B K OOBSICHEHUIO TE€X WJIM WHBIX SBICHUHA U MPOIIECCOB.

Cnemyer aprymMeHTHPOBAHO OOOCHOBAaTb COOCTBEHHYIO IIO3HMIIMI0O TIO CIOPHBIM
TeOpeTHYecKuM BorpocaM. [lpuBoauTh mnpumepsl. 3agaBaTh MO XOAY H3JIOKECHUS
JIEKIIMOHHOTO MaTepuaja PUTOPUYECKHE BOIMPOCHI M CaMOMY JaBaThb HAa HUX OTBET. JTO
CIIOCOOCTBYET AaKTHMBM3AIMU MBICIIUTEILHON NESITEIbHOCTH CTYJEHTOB, MOBBIIICHUIO HX
BHUMaHUSI M HHTEpPEca K MaTepually JICKIHMH, €€ cojepxkaHuto. [IpenomaBaTens A0JKEH
PYKOBOJIUTH pPabOTOM CTYJIEHTOB II0 KOHCIEKTUPOBAHUIO JIEKIIMOHHOTO MaTepuaia,
MOAYEPKUBATH HEOOXOUMOCTh OTPAXKEHUSI B KOHCIIEKTaX OCHOBHBIX IMOJIOKEHHUI N3ydaeMoin
TeMbI, 0CO0O0 BBIJENSSA, KAaTerOpHabHBIM ammapar. B 3akiIi04UTeIbHON YacTU JIEKIUU
HE00X0IMMO C(HOPMYJIMPOBATH OOIIUE BHIBOJBI IO TEME, PACKPHIBAIOIINE COJICPIKAHUE BCEX
BOIIPOCOB, TTOCTABJICHHBIX B JIEKIIUU. OOBIABUTH TUIAH OYEPETHOTO MPAKTUUYECKOTO 3aHSATHUS,
JaTh KpPaTKUE PEKOMEHJALUM IO TMOJATOTOBKE CTyAEeHTOB. Omnpeneintb MECTO U BpeMs
KOHCYJIBTAIIMH CTYJEHTaM, MOKEJIaBIIUM BBICTYIIUTh C JOKJIaJAaMH U pedepaTaMu.

Ha mocnegneit nexuuu yaenauTh BpeMs Jjisi 0030pa HanOoJjee Ba)KHBIX IMOJOXKCHUH,
PacCMOTPEHHBIX B Kypce.

2. YKa3zaHus s MPOBEACHUS MPAKTUYECKUX 3aHATHI

YeTko 0003HAYUTH TEMY MPAKTUUECKOTO 3aHSATHUS.

OO6CyIuTh OCHOBHBIC TTOHSITHUS, CBA3aHHBIE C TEMOM MPAKTUYECKOTO 3aHSITHS.

B mpormecce pemieHus 3agad BECTH JIUCKYCCUIO CO CTYJEHTaMH O MPABUIBHOCTH
MIPUMEHEHUSI TEOPETUUECKUX 3HAHU.

OtmeyaTh CTYJEHTOB, HanOoJliee aKTUBHO Y4YacTBYIOIIMX B PEUICHUU 3a/ad U U
JTIUCKYCCHSIX.

B koHIIe TPaKTUYECKOTO 3aHATHS 33/1aTh ayIUTOPUN HECKOJIBKO KOHTPOJIBHBIX BOIIPOCOB.

3. Ykazanus 115 TpoBeICHUS JTa0OPATOPHBIX 3aHSITHH.

CoOmomath TpeOOBaHMS TEXHUKH OC30MACHOCTH M TIPOBOJUTH HEOOXOIUMBIC
Pa3bACHEHUSI O IPABUIILHOCTH MOBEICHUS B TaOOPaTOPHH.

[lepen BbIMOMHEHHWEM J1A0OPATOPHOUW pPabOThl TPOBEPUTH CTENEHb TOTOBHOCTH
CTYJIEHTOB, HATIOMHUTH ¥ OOCYUTHh OCHOBHBIE TEOPETUICCKUE TTOJIOKEHUS, 3HAHUE KOTOPHIX
HEO0OXOIMMO JIJIsl OCMBICJICHHOTO BBITIOJTHEHUS PadoT.



B npouecce BbINOIHEHMS] paOOTHl ClIEAYET MOCTOSIHHO OOLIATHCS CO CTYJIEHTaMH, HE
JOIyCKasi IO BO3MOXHOCTU X HENPABUIIBHBIX AEUCTBUM.

TpeboBaTb, 4TOOBI OCHOBHBIE PE3YJbTAaThl IKCHEPUMEHTOB OBLIM 3a(UKCUPOBAHBI
CTYJEHTaMH B INCbMEHHOM BH/IE.

[Tpu mpueme 3adera o padbote TpeOOBATh OTUET O MPOAETAHHON paboTe, I1ie AOIKHBI
OBITH OTpPa’KEHBI OCHOBHBIE PE3YIbTAThl U BHIBOJIBI.

4.YKa3zaHusi 10 KOHTPOJIFO CAMOCTOSITENBHOU PaOdOThI CTYIEHTOB

[To ycmoTpenuio npenojaBatTens 3aJlaHue Ha CaMOCTOSITENIBHYIO pabOTy MOXET OBbITh
WH/IMBUIyaJIbHBIM WU (PPOHTAIIBHBIM.

[Tpu ncnosib30BaHUM MHANMBUAYAIBHBIX 3a/laHUl TPeOOBAaTh OT CTYAEHTA MUCbMEHHBIN
OTYET O MPOEeTaHHON padoTe.

[Ipu nmpumeHeHun (HPOHTATBHBIX 33JaHUN BECTU KOJUICKTUBHBIE OOCYXACHHUA CO
CTYJI€HTaMH OCHOBHBIX TEOPETUYECKUX TOJIOKECHHI.

C uenpl0 KOHTPOJS KayecTBa BBINOJHEHUS CaMOCTOSTENIbHOM paboThl TpeOOBAThH
WHIUBUyaJIbHBIE OTYETHl (JOIMYCTUMO BMECTO MHCbMEHHOTO OTYeTa MPUMEHATH
VHJVBHTyaJIbHBIE KOHTPOJIBHBIE BOIIPOCHI).

[Iporpamma coctaBiieHa B cOOTBEeTCTBUU ¢ TpeboBanusmu OC HUAY MUOU u
y4eOHBIM IJIAHOM OCHOBHOM 00pa3oBaTebHOM MPOTrpaMMbl M0 HANPAaBIECHUIO MOJATOTOBKU
18.03.01 «XuMuueckass TEXHOIOTHUD.

PaGouyto nmporpaMmy COCTaBHII: IOIIEHT, 3€PHBIIIKHHA A.A.

Peuensent: gouent, 3yoosa H.I'.

[Iporpamma ono6pena Ha 3aceqanun YMKH 18.03.01 «Xumudeckast TEXHOJIOTHS.

[Ipencenarens yueOHO-MeTOMUecKoM komuccun Yepnora H.M.



