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ey ocBOCHUS TMCUUIITIMHBI

duznyeckass XUMHS Kak (QyHJIaMEHTalbHAas [UCLUMIUIMHA SBISIETCS OJHUM U3
OCHOBHBIX ~ KOMIIOHEHTOB, COCTABJISIFOIIMX  METOJOJIOTMYECKYI0 0a3y  MOArOTOBKH
CIIEHUAIIMCTOB, CBA3aHHBIX C XUMHYECKON 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);

— Pa3BUTHE Y CTYIECHTOB XMMHYECKOTO MHUPOBO33PEHUS U MPUOOPETEHUS] UMU 3HAHUM U
MOHUMAHUS 3aKOHOB MTPOTEKAHUS (PU3MUECKUX M XUMUYECKUX MPOIECCOB, YMEHUSI KCTIOIb30BaTh
ATU 3HAHWS JUIA TpEJCKa3aHus HaMpaBJICHUs] TPOTEKaHUs TH000ro (PU3MKO-XUMHUYECKOTO
Ipolecca B OKPYXKAIOUIeW cpefie, XUMHUYECKUX TEXHOJOTHSIX, Ui BhIOOpa ONTHUMAIBHBIX
YCIJIOBUM MTPOBEACHUS TEXHOJIOTMUECKUX MPOLIECCOB, T. €. JIJIs1 YIPABICHUS UMHU.

N3yueHne AUCHUIUIMHBI JOJDKHO OCHOBBIBATHCA Ha CIEAYIONIUX MPO(eCCUOHATBHBIX
CTaHJapTax:

- 26.001. Crmeuuanuct mo oOeCHeYeHUI0 KOMILIEKCHOTO KOHTpPOJIS IPOW3BOJICTBA
HaHOCTPYKTYPUPOBAHHBIX KOMITO3UIIMOHHBIX MATEPHUAJIOB;

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

Mecto mucuumiinubl B cTpykrype OOII BO

[IpenonaBanue GU3NUYECKOM XUMUU Oa3upyeTcs Ha MEXIUCHUIUIMHAPHBIX CBA3SAX U
HEpa3pbIBHO CBA3aHO C M3YYCHUEM TaKUX JUCIMIUIMH, KaK MaTeMaTuka, pusuka, oomas u
HEOpraHWYecKass XUMHS, aHAJUTHYEeCKas XUMHUS, (U3HKO-XMMHUYECKHE METOJbl aHaJIN3a,
OpraHhyecKass XUMHs, MOBEPXHOCTHBIE SIBJICHUS W JHUCHEPCHBIE cUCTEMBbI. [lomyuyeHHbIe
3HaHUS 1O JAUCIUIUIMHE TOTPEOYIOTCS JUIsi W3Y4YEHUs CIEIUAIbHBIX XHUMHYECKUX W
TEXHOJOTUYECKUX AUCITUTIIINH TaKUX KaK:

- o011ass XuMHUYECKast TEXHOJIOTUS

- TEOPETUUECKUE OCHOBBI TEXHOJOTMH HEOPTaHUUYECKUX BEIESCTB

- BBEJICHUE B HAHOTEXHOJIOTUHU

- OCHOBBI HAHOTE€XHOJIOTUH

- KPUOTE€HHbIE TEXHOJIOTUH

- IPOLIECCHI U alMapaTbl XUMUYECKOW TEXHOJIOTUH

- XUMUYECKHE PEAKTOPHI

- METOJIbl UCCIIEIOBAHUSI TEXHOJIOTUM HEOPTaHUYECKUX BEIIECTB

- TEXHOJIOTHSI KaTaJIu3aTOPOB U aJICOPOCHTOB TIp.

[Tocne u3ydeHus MUCUMIUIMHBI BBIMTYCKHUKHU JOJKHBI OBITh TOTOBBI K BBIMOJHEHUIO
CJIEIYIONTUX TPYAOBBIX (PYHKITHH:

- A/06.6. Pa3paboTka TpemIOKEHUN MO KOMIJIEKCHOMY HCIOJIB30BAHUIO CBHIPbS U
YTUJIU3AIUU OTXOJ0B TPOU3BO/ICTBA;

- D/01.6. CoBepiieHCTBOBaHHE TEXHOJIOTHH, MEXaHU3alUsd ¢ aBTOMATH3aIHs
MIPOU3BOJICTBEHHBIX MPOIIECCOB,;



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

KOMIICTCHIIU M .
— obmenpodeccuoHanbHbIe
Kon HaumenoBanue
WHaukaTophl JOCTHKEHUS KOMIIETCHIIUN
KOMIIETCHIIMH KOMIIETCHIIMH
OIIK-1 CriocobeH u3yyars, 3-OI1K-1 3HaTh PU3UKO-XMMUYECKHE CBOWCTB MaTEPHAJIOB,
aHAJIN3UPOBATH, OCHOBBIBASICh HA 3HAHMSIX O CTPOCHUU BEIIECTBA, IPUPOLE
UCIIOJIB30BaTh XMMHUUYECKOH CBSI3U Pa3IMUHBIX KJIACCOB XMMHUECKUX
MEXAHU3MBbI XMMUUYECKUX| JIEMEHTOB, COCIMHEHN,BEIECTB U MAaTEPHUAJIOB
peakuuii, npoucxogsaumy Y-OIIK-1 YMeTs ucnosib30BaTh MEXaHU3MbI XUMHUYECKUX
B TEXHOJIOTMYECKHUX peakuuii, NPOMCXOAAIIUX B TEXHOJOTHYECKUX IIPOLECCax U
npoueccax u OKPY’KaroIlleM MHpE, I OIIPEACIICHNs KAYECTBEHHBIX U
OKpYXKaroIlleM MUpe, KOJIMYECTBEHHBIX XaPAaKTEPUCTUK BEILIECTB U MATEPUAJIOB
ocHoBbIBasich Ha 3HaHusX B-OIIK-1 BrageTrs aHann3zom MeTOI0B ONpeeeHuUs
O CTPOECHHUU BEILECTBa, | TPeOYEeMbIX [TapaMeTPOB U3MEPEHUSI KAUECTBEHHBIX U
NPUPOJIC XUMUYECKOH | KOJIMYECTBEHHBIX XapaKTEPUCTHK MPOO CHIPBS
CBSI3M U CBOMCTBax noiry(habpukaToB
Pa3JIMYHBIX KJIACCOB
XUMHUYECKHX DJIEMEHTOB,
COCIUHCHMH, BEIICCTB U
MaTEpUajIoB
OIIK-5 Cnoco6en ocymiectBisaTh [3-OIIK-5 3HaTh TeXHONMOrMUeCKuid MpoLecc, CBONCTBA ChIPbS
9KCIIEPUMEHTAIIbHBIE rOTOBOW ITPOJYKIMH JUIsl OCYLIECTBIICHUS
HCCIIEA0BAHUS U AKCIIEPUMEHTAIbHBIX UCCIEA0BAHNN U UCTIBITAHUM OIBITHBIX
UCHBITAaHUA 10 33JJaHHOM |00pa310B MaTepHuasoB MO 3aJJaHHON METOJUKe
MeTtonuke, npoBoauTh  |Y-OIIK-5 YMeTh BBINONHTH dKCIIEpUMEHTANIbHBIE
HaOII0ACHUS U UCCIIEIOBaHMs U B 00paboTKe, HHTEpIPETAlMU TOTYyYEHHbIX
HU3MEPEHUS C YUYETOM AKCIIEPUMEHTAJIbHBIX JTaHHBIX
TpeOOBaHUIN TEXHUKH B-OIIK-5 Bnaners HaBbIKaMu pa3pabOTKH perjaMeHTa
0e301MacHOCTH, MIPOBEJCHUS UCTBITAHUI HOBBIX 00pa3l0B MPOAYKLIUHU C
o0pabaTbIBaTh U y4eToM TpeOOBaHHUM TEXHUKU OE€30aCHOCTH
UHTEPIPETUPOBATH
9KCIIEPUMEHTAIIbHBIE
JTaHHbIE
— Ipo¢eCCUOHAIbHbIE
Kon HanmenoBanue
WNHanKkaTophl JOCTUKEHHSI KOMITETEHIIUI
KOMIIETEHIINH KOMIIETEHIINH

[K-1

Crioco0eH mi1aHupoBaTh U
MPOBOJUTH (pU3HUECKUE U
XIMHAYECKHE
OKCIEPUMEHTHI,
MPOBOAUTH 00PabOTKY HX
PE3y/IbTaTOB U OLIEHUBATh
MOTPENTHOCTH, BBIIBUTATH
UIIOTE3bI U
YCTaHABIINBATh TPAHUIIBI
WX IPUMEHEHHS,
MPUMEHSTh METOTBI
MaTeMaTHYeCKOTo
AHAIIN3a U
MOJICIIMPOBAHUS,
TEOPETUYECKOT0 U

3-I1K-1 3HaTh npuMeHEeHnEe METOJ0B MaTEMaTHIYECKOTIO
AHATN3a, MOJACIIMPOBAHUS U TEOPETUUECKUX OCHOB JJIsI
MPOBEACHUS HAyYHO-UCCIIEI0BATEIHLCKUX PadoT 1
MCITBITAHUN

V-TIK-1 YMmeTh BBINONHATD (QU3MUECKUE U XUMUYECKUE
DKCIIEPUMEHTaIbHBIE PAa0OTHI, MPOBOIUT 000OIICHHE U
00pabOTKy UX PE3yJIbTATOB, OIEHUBAET MOTPEITHOCTH,
BBIJIBUTAET TUIIOTE3bl U YCTAHABIMBAECT IPAHULIBI UX
MPUMEHEHUS

B-IIK-1 BnageTs MeTogaMu IIOATOTOBKHA METOIUICCKOTO
PYKOBOJICTBA 10 TPOBEICHHUIO (PU3UUYECKUX U XUMHUUYECKHUX
PKCIIEPUMEHTOB U HAYYHO-UCCIEA0BATEIHCKUX PAOOT




PKCIICPUMCHTAJIIBHOT'O

MCCIIeIOBAHUS
I1K-2 CriocoOeH ucnoib3oBath 3-11K-2 3HaTh CBOMCTBA XUMHYECKHX DJIEMEHTOB,
BHAaHUE CBONCTB COCIMHEHUH U MaTepUalioB HA UX OCHOBE JUIsl COOTIOCHUS
XMMHYECKUX JIEMEHTOB, TEXHOJOTHYECKOr0 perjlaMeHTa
COCIUHEHUH U V-TIK-2 YMeTh UCnoNIb30BaTh 3HAHUS CBOMCTB XMMHUUCCKHX
MaTepHaJIOB HA UX OCHOBEPJIEMEHTOB, COCIMHCHUN U MaTEpUAJIOB HA UX OCHOBE ISl
ISl pelIeHUs 3a1a4 peIIeHHs 3a/1a4 110 BBITYCKY NPOIYKIIMU B CTPOTOM
mpodecCuoHAIbHON COOTBETCTBUU C TEXHHUYCCKUMHU TPEOOBAHUSIMHU
NEeATEIbBHOCTH B-I1K-2 BiageTs HaBbIKaMH pa3pabOTKU MPEATIOKEHHS 110
KOMIUJIEKCHOMY MCIOJIb30BAHUIO ChIPhSI M YTUIIU3ALUHI
OTXOJIOB IMPOU3BOJCTBA
Banatm BOCIIHTAHHUS, P€AJIN3YyEMbBIC B PaAaMKaxX 0CBOCHUA JUCIHUILINHDBI
Hanpasnenne/ | Cosnanue yonoRmit, Hcnons3oBanue Bosneuenue B
- 0BeCIeHBAOIIX BOCIMTATENBHOTO NOTEHIMANA | PasHOILIAHOBYIO BHEYUYEOHYIO
y4eOHOU JUCITUTITMHBI JIeSITeIbHOCTD
B-16 ®opMupoBaHue Hcnonb3oBanue 1.Opranu3zainus HayqyHO-
WCCJICJIOBATEIIBCKOTO | BOCIIMTATEIPHOTO TIOTCHITHANA | TIPAaKTHYECKUX KOH(epeHrit
1 KPUTHYECKOTO JHUCHUTLINH Y BCTPEY C BEYIIUMHU
MBIILJICHUS, po(eCCUOHATBEHOTO MOIYIIS CHeIUATUCTaMU TIPEATPUATHIA
KYJBTYPBI JU1s1 hOPMUPOBAHUS ropojia ¥ BeTepaHaMu

YMCTBEHHOT'O TpyZAa

MHXEHEPHOTO MBILUICHUS U
WH)KEHEPHOU KYJIBTYpPHI 3a CHET
MPAKTUYECKUX CTYAECHUYECKHUX
HCCJIEIOBAHUM COBPEMEHHBIX
MIPOU3BO/ICTBEHHBIX CUCTEM;
MPOEKTHOM IS TEIbHOCTH
CTYJIEHTOB I10 pa3paboTKe U
ONTUMM3ALMH TEXHOJIOTHYECKHUX
CHUCTEM, CBS3aHHOM C pelIeHueM
peasbHBIX POU3BOJCTBEHHBIX
3aJa4; IPOXOXKACHUS Yepes3
Pa3HOOOpa3HbIE UTPOBBIE,
TBOpUYECKHUE, (pecTUBaIbHbIE
dbopMbl, TpeOyIOIIHNE aHAIHN3a
CJIO’)KHOTO 00BEKTA, TOCTAHOBKU
OTHOCHUTEJIBHO HETOo
npeoOpa3oBaTeIbHbIX 3a1a4 JJis
UX ONTUMAJILHOTO PEIICHUS.

ATOMHOM OTpacJu.

2. Opranu3zanus u
IPOBE/ICHUE MTPESIMETHBIX
OJIUMITHAJ] U YYACTHE B
KOHKYypCcax
po(heCcCUOHATTLHOTO
MacTepcTBa.

3.YuacTtue B €KeroIHbIX
aKIUSIX CTYACHYCCKHX
CTPOUTENBHBIX OTPSIIOB

CTpykTypa u conep:xanue y4eOHOM IUCHUININHBI
JucuumuinHa mpenojaeTrcss CTylaeHTaM B 5-om cemectpe. OOmias TpyJa0eMKOCTb

JTUCITUTIJIMHBI COCTaBJISIET 6 3aUETHRIX eAUHMUIL, 216 aK. 4acoB.
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JAesiTeJIbHOCTH (B Yacax)
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1 1 | CsoiicTBa ra3on 4 6 21 13 25
1 2 | [lepBsiii 3aKoH 12 10 10 | 21 | (MUCBMEHHO)
TEpPMOJIUHAMUKHI JIP
(ycTHO)
T
(IMCbMEHHO)
Il paznmen
2 3 | Tepmoxumus 4 12 8 21 13 25
2 4 | Bropoii 3aK0H 12 10 8 21 | (muChMEHHO)
TEPMOJANHAMUKHU JIP
(ycTHO)
T
(TUCBEMEHHO)
Buja npomexyTo4HOI aTTecTAllNK 216 | 32 32 32 | 84 JK3aMeH 50
[Ipumeuanue:

Hcnonp3yembie ¢hopmbl aTTectanmu paszaenos: JI3 — momamHee 3amanue, JIP- oTuer
1o jjabopaTopHoii padote; T - TecT
Coaep:xaHue JIEKIIMOHHOTO Kypca

Ne |Beero Ne Y4yedHO-
B JeKI Tema nexknuu. Bonpockl, oTpadaTbiBaemMble HA JeKIUH MeTOAnYecKoe
TeMBbI | YaCOB
101 odecrmeyeHue
1 2 3 4 5
1 4 1,2 | UneanbHble, peajibHbIE Ta3bl 1-8

3axoH boiins (1662) - Mapuorra (1676), 3axon Llapins, 3akon
I'eii-JIroccak, 0ObeIMHEHHBIHM ra30BbIA 3aKOH. ypaBHEHUEM
Knaneiipona(1834)-Menneneesa, YpaBuenue Ban-nep-Baanbca
®dakTop CKMMaeMOCTH razoB. Kpurnueckas Touka.
KPUTHYECKON TEMIIEpaTypoi, KpUTUIECKUM JaBICHUEM

Y KPUTUYECKUM MOJIbHBIM 00BEMOM.

2 12 3,4, | llepBblii 3aK0H TEPMOTUHAMHUKH. 1-8
5,6, | OCHOBHBIE MOHATHUS XUMUYECKOW TEPMOTUHAMHUKHU

7,8 | Enquannbr mesxxayHapoHoi cuctembl CU. [ToHsTHE CHCTEMBI,
KiaccuuKalys, THTEHCUBHbIE, SKCTEHCUBHBIE TTapaMeTphl,
TepMoauHaMHYECKHI IPOLECC U TEPMOJUHAMUAYECKOE
paBHOBECHE,

DYHKIIUU COCTOSIHUS M (YHKITUU MTYTH OCYIIECTBICHUS
rpouecca.

OcCHOBHBIE TIOCTYJIATHl TEPMOJIUHAMUKHU

[Tpumenenue auddepeHInanoB U YaCTHBIX TPOU3BOTHBIX JITIS
3aKOHOB TEPMOJIMHAMUKHU

Pab6ora

VYpaBHeHHe TepMoaMHAMUKH. [IepBbIii 3aKOH TEPMOAVMHAMUKH
JUTSL OTKPBITBIX CUCTEM. XMMHUUYECKHUi noreHuuan. [lonstue
ITOJIHOW SHEPTHUH

Bunet paboT, paboThl HaEaIEHOTO Ta3a B pa3IUYHbIX MPoIieccax
Tennora. TenmnoeMKOCTh. DHTAIIBITHSA.

Kanopuueckue korppuumeHTst

Buasr TennoeMkocTel. 3aBUCHMOCTD TEINIOEMKOCTH

OT JaBJIeHUs Ui o0beMa. IHTepronsunoHHbie GOPMYIIBI
TEINIOEMOCTH

3 4 9,10 | Tepmoxumus 1-8
3akoH ['ecca. Onpenenenue 3akona, TemnoBoii 3¢ ekt peakuumy,
CranyapTHas 3HTaJIbNUSA 00pa3zoBaHus, CTaHapTHAs SHTAJIBIUS




cropanusi. CrnenctBus u3 3akona ['ecca, ypaBuenue Kupxroda:
TernoBbie 3G HEKTh XMMUYECKUX PEaKIMi peabHbIX I'a30B

12 |11,12,
13,14,

15,16

Bropoii 3aK0H TepMOAMHAMUKH. JHTPONUSA

[Tonsarue surponus. HepaBencrBo Kraysmyca. OO600ménHas
¢dopma 3amucu MepBOro M BTOPOrO 3aKOHOB TEPMOJMHAMMKH.
VYcnoBus paBHOBecHsl. XUMHYECKOE CpOJACTBO. AOCOIIOTHas
sHTponus. M3MeHeHne SHTpPOIMHU IPU Pa3IM4YHBIX IPOLECCax
Xapakrepuctuueckue pyHkiun. OyHJaMEHTAIbBHBIE YPaBHEHUS
I'n66ca. HampaBieHue  TepMOJUMHAMUYECKMX  IIPOLIECCOB.
N3menenuss sHepruum [ubbca wu osHeprum [enpMmrosnnna B
Pa3IMYHBIX IIpoueccax. XUMUYECKUH MOTCHIIMAI

1-8

IlepeyeHb NPaKTUYECKUX 3AHATHH .

Bcero
4acoB

3aHAT
461

TeMa npakTH4eCcKOro 3aHATUA. 3aJaHUs1, BONIPOCHI,
oTpadaTbiBaeMble HA MPAKTHYECKOM 3aHATHH

YyeoHo-
MeTOANYEeCKOoe
obecneuenune

4

5

6 123

Pacuer uneaibHBIX U peabHBIX TA30B

[Ipumenenue 3akoHoB boinsa-Mapuotra, ['eli-JIroccaka, pacuérsl
00BEMOB, JaBieHMH ra30B. Pacuer naBieHuii 1 00bEMOB ra3oB C
ucronb3oBaHueM ypaBHeHui Kianeiipona-MenzeneeBa, Ban-
nep-Baannca, ko dunmenTa cxaTusl.

6

2,3

10 |4,5,6,

7,8

3akoH ['ecca u ciaeacTBHS U3 HEro

Pacuets! TemoBoro s dekra XuMu4eckoi peakyun yepes
TEIUIOTHI CTOPAHUS U TEIUIOTHI 00pPa30BaHUs U C HCIOIb30BAaHHEM
3akoHa ['ecca. Pacuer TemoBoro 3¢ dexra pacTBoperus u
paszbaBnenus. [IpuMeHeHne METOIOB HHTEPIOJIALIH U
HKCTPANOJISIIIMY B pacyeTax.

2,3

8 9,10,
11,12

Tennoemkocts. 3akon Kupxroddda.

Pacuer TemoemMkocTH NpH pa3InyHbIX TEMIIEPATypPaAX.
[TocTpoeHue TemnepaTypHOU 3aBUCUMOCTH TEIIOEMKOCTH.
[TocTpoenue TemrepaTypHON 3aBUCUMOCTH TETUIOBOTO 3 (ekTa,
SHTpONUHU. PacueTsl SHTPOIN, SJHTAIBIUN U TEIUIOEMKOCTEN IIPU
pa3IMYHBIX TEMIEpaTypa.

8 (13,14,
15,16

HanpasiieHHOCTB ITpoLIEcCOB

Pacuer snepruu I'n66ca u I'eapmronbua uis pa3iaMuHbIX
temneparyp. OnpeneneHre caMonpoOU3BOJIBHOIO IPOTEKAHUS
nponeccos. [locTpoenne TemnepaTypHOi 3aBUCUMOCTH

IlepedyeHnb 1a00paTOPHBIX padoT

Bcero
9aCOB

Tema s1abopaTopHoii paGboThI.

YueoHo-
MEeTOANYEeCKoe
odecreyeHue

3

4

Onpenenenre KOIMYECTBA KPUCTAJUIM3ALMOHHON BOJIBI METOJIOM
JepuBaTorpagpuu

10

OnpeﬂeneHHe TCIJIOTHI PA3JIOKCHUA HCOPTraHUYCCKUX BCIICCTB
METOJOM ,Z[I/I(I)(I)CpCHI_II/IaHLHOFO TCPMHUYCCKOI'O aHaJIn3a

11

Kanopumerpus

Onpenenenne TEMIOTH THIPATALUN CEPHON KUCIIOTHI
KaJIOPUMETPUUYECKUM METOIOM.

Onpenenenne pacTBOPEHMsS! XJI0PUAA Kalus

12

OmnpeneneHne HEPruu AKTUBALUY NTPOLIECCA METOAOM
Qg QepeHInaIbHO-TEPMUYECKOT0 aHATTN3a

13

HccnegoBanne KMHETHKHU PEAKIIUN PA3I0KEHHS] THOCEPHOU

14




KHCJIOTHI

4 6 OrnpeziesieHne SHEPTUH AKTUBALIUN 15

3amaHus 1 CaMOCTOSITEIbHOM PadoThI CTYIEHTOB

YueoHo-
Ne Bcero 3agaHus, BONPOCHL, VIS CAMOCTOSITEJILHOTO U3y4YeHUsl
MeTOoANYecKoe
TeMbl Yacos (3apanust)
odecreueHue
1 2 3 4
1 20 WneanbHbie, peabHbIC ra3bl 1-14

3axoH boiins (1662) - Mapuorra (1676), 3axon Llapins, 3akon
I'eit-JIroccak, 0ObeTMHEHHBIN Ta30BbIM 3aKOH. YPABHCHHEM
Knaneiipona(1834)-Menneneesa, YpaBuenue Ban-nep-Baanbca
dakrtop cxxuMaeMocTH ra3os. Kpuruueckas Touka.
KPUTHYECKOU TEMIIEpaTypoi, KpUTUYECKUM JIaBJICHUEM

Y KPUTUYECKUM MOJIbHBIM 00BEMOM.

2 20 [lepBoe HavyaIO TEPMOJTUHAMHKH.

OcCHOBHBIE OHATUSA XUMHYECKON TEPMOIUHAMUKHA

Enununer mexnynapoanoit cuctemsl CU. [ToHsiTue cuctemsi,
KJ1accu(uKalus, UHTCHCUBHBIE, SKCTEHCUBHBIE TapaMeTphbI,
TepMoauHaMHYECKHI IPOLECC U TEPMOJNHAMHAYECKOE
paBHOBECHE,

OYHKIUU COCTOSTHUS U QYHKIUH ITYTH OCYIIECTBICHUS
mporuecca.

OcHOBHBIE MOCTYJIAThl TEPMOAMHAMUKHI

[Tpumenenue nuddepeHnnanoB 1 YaCTHBIX MPOU3BOAHBIX AJIS
3aKOHOB TEPMOJMHAMUKHU

Pa6ora

YpaBHeHHE TepMOAUHAMUKH. [IepBbIi 3aKOH TEPMOJINHAMUKH
JUISL OTKPBITBIX CUCTEM. XUMHUYECKUM nnoTeHuuain. [lonsatue
IIOJIHOW SHEPTHUH

Bunsl pabot, paboThl HIeaTIbHOIO Ta3a B Pa3IMYHBIX Ipolieccax
Tennora. TemioeMKOCTb. DHTAIBINS.

Kanopuueckue korppuunueHTs!

Bunel TeroeMkocTeil. 3aBUCUMOCTD TEIIOEMKOCTH

OT JaBJIeHUs WK o0beMa. IHTeprnoyssuoHHbIe (OPMYITbI
TEIUIOEMKOCTH

3 24 Tepmoxnmus

3axoH ['ecca.. Onpenenenue 3akoHa, TenaoBoi 3 ekt
peakiuu, CTannapTHas SHTaIbNUSA 00pa3zoBaHus, CTaHapTHas
sHTanbnus cropanus. Crenctsus u3 3akona ['ecca, ypaBHeHUe
Kupxroga: TennoBblie 3¢ HeKThl XUMUYECKUX peaKIuii
peabHBIX Ta30B

4 20 HanpasiieHHOCTB ITpoLIEcCOB

Pacuer snepruu I'n66ca u I'eapmronbua uist pa3ianyuHbIX
temneparyp. OnpeneneHue caMonpon3BOJIIBHOIO IPOTEKAHUS
nporneccos. [locTpoeHne TemnepaTypHoOi 3aBUCUMOCTH

Oo0Opa3oBaTe/ibHbIE TEXHOJIOTHH
[lpu peaymzarn  yuyeOHOro  Marepuana Kypca  HUCHONB3YIOTCS — Pa3IUYHBIC
0o0pa3zoBaTebHbIC TEXHOJOTHWH, CIIOCOOCTBYIOIIME CO3MaHUIO0 aTMOc(epbl CBOOOTHOW U
TBOPYECKOM JUCKYCCHUHM KaK MEXIy MPEro/aBareieM U CTYJIEHTaMH, TaK U B CTYJIEHUYECKOU
rpymme. [lenpo mpu 3TOM SIBIISIETCS BBIPAOOTKA Yy CTYJACHTOB HABBIKOB M KOMITCTCHITHM,
TMIO3BOJISFOIIMX CAMOCTOSITEIEHO BECTH MUCCIIEAOBATENILCKYIO M HAYYHO-TIEIarOTHUECKYI0 padoTy.



AyAUTOpHBIE 3aHATHS MPOBOAATCS B BUAE JeKuui ¢ wucnoiab3oBanuem I[IK u
KOMITBIOTEPHOTO MPOEKTOpa, NPAKTUYECKUX 3aHATHH, ¢ wucnonb3oBanuem I[IK mpu
NPOBEICHUHU pACyeTOB; JabOpaTOpHble — B YYEOHBIX JabOpaTOpPHUSAX, OCHAILEHHBIX
COBPEMEHHBIM J1a0OpaTOPHBIM 00OpYAOBaHMEM U ycTaHOBKaMu. CamocTtosiTenbHas padoTa
CTYJIEHTOB MPOBOJIUTCS O] PYKOBOJICTBOM IPEINOJaBaTeNCH, ¢ OKa3aHUEM KOHCYJbTalUi U
MTOMOIIIY TIPH MOJTOTOBKE K KOHTPOJILHBIM pab0TaM, BHIMIOJTHEHUH JOMAITHUX 3aaHUN

DoH/1 OLIEHOYHBIX CPEACTB

@DOHJT OIIEHOYHBIX CPEACTB MO JUCHUIUIMHE O0OECIeurnBaeT IMPOBEPKY OCBOCHMUS
IUTAHUPYEMBIX pE3yJIbTaTOB OOy4YeHUS (KOMIIETEHLUH M MX HHAMKATOPOB) IMOCPEICTBOM
MEPOTPUATUN TEKYIIETO, pyOSKHOTO U MPOMEKYTOUHOT'O KOHTPOJIS MO AUCIUIUIMHE.

Casi3p Mex1y HOpMUPYEMBIMU KOMIETEHIIUSIMU U (POpMaMU KOHTPOJISI UX OCBOCHHS

IpeJCTaBIeHa B CIIeAyIOLIel Tabnule:

Ne HaumenoBanue Konx n HauMeHOBaHME HHIUKATOpA HanmenoBanue
n/n KOHTPOJIMPYEMBIX JOCTHKEHUS KOMIIETEHIIUI OLICHOYHOI'O CPEJCTBA
pa3zennoB (TeMbl)

BxonHoM KOHTPOJIb

1 BxonHOo# KOHTPOJIb 3-OI1K-1; 3-TIK-1; 3-I1K-2; 3-OIIK-5 Bomnpocel BXOgHOTO
KOHTPOJIS
(MMCHMEHHO/YCTHO)
ATTecTanusi pa3eNioB, TCKYIUH KOHTPOJIb YCIIEBAEMOCTH
2 Bce paznensl u TeMbl 3-0OIlK-1; V-OIIK-1; B-OIIK-1 Jomamiaue 3amanue
3-1IK-1; V-1IK-1; B-IIK-1 (MMCbMEHHO)
3-I1K-2; V-IIK-2; B-IIK-2
3-0OI1K-5; Y-OIIK-5; B-OIIK-5 Otyet no nabopaTopHOit
pabote
(ycTHO)

KonTponbHas padora no
BapuaHTaM (MMCbMEHHO)

TectupoBanue
(IMCBMEHHO)
IIpomerxyTouHas arTecTanus
3 | Ik3amen 3-OIIK-1; Y-OIIK-1; B-OIIK-1 Bompocsl k 9k3ameny
3-1IK-1; V-1IK-1; B-IIK-1 (ycTHO)

3-I1K-2; V-TIK-2; B-TIK-2
3-0OIIK-5; V-OIIK-5; B-OIIK-5

OueHouHbIe CpeaCcTBA 1JIsl BXOJAHOI0 KOHTPOJISl, TEKYILIEr0o KOHTPOJISA U
NMPOMEKYTOUHOM aTTeCTANNM (AHHOTAIUA)

OneHOYHBIE CpelCTBA I BXOJHOTO KOHTPOJIS TPEACTABISIOT COO0OM BOMPOCHI,
KOTOPBIE 3aJJal0TCs CTyICHTaM B MUCbMEHHOU (popMe. AHHOTAIUS MTPUBEICHA HUXKE.

B kadecTBe OILIEGHOYHOTO CpEACTBA TEKYIIETO KOHTPOJIS MCHOJB3YIOTCS 3alllyTa
JIOMAITHUX 3aJaHui (MMCBMEHHO W YCTHO), YCTHBIA OTYET IO JIabopaTopHOil padoTte, TecT
(muceMeHHO). JlomariiHee 3ajaHue TMPECTABISET COOOM pelIieHre 3ajad M0 BapuaHTaM |
YCTHYIO MIX 3aIlIUTy, B XOJ€ KOTOPOW CTYACHT OO0BsICHAET perienre. OT4er 1o 1adopaTOpHBIM
paboTaM TIPOBOAMTCS B BHUAEC YCTHBIX OTBETOB HAa KOHTPOJIbHBIE BOIMPOCHI IO TEME
naboparopHoii pabotel. TecT mpeacraBisger coOOW BOMPOCHI ¢ HECKOJBKUMH BapHaHTaMHU



OTBETOB. AHHOTALIMM JIOMAIIIHETO 33JaHHsl, TECTa W IMPUMEPHBIA NEPEYEHb BONPOCOB MJIS
oTYeTa Mo JIAbopaTopHOil paboTe MPUBEICHBI HUXKE.

B kauecTBe OIIEHOYHOTO CPEACTBA AaTTECTAMU pa3liesla HCIOJIb3YETCS KOHTPOJb
utoroB (KHM), xotopslii mpencraBiser coOOM CyMMy pe3yJbTaTOB OIICHOYHBIX CPEJICTB
TEKYLIEr0 KOHTPOJIA.

JIns mpoOMEKyTOUYHOM aTTeCTallid NPEAYCMOTPEHBI TEOPETUUECKHUE IK3aMEHAIMOHHBIE
BOINPOCHI, IPUBEICHHBIE HUKE.

[To utoram oOy4eHUs BBICTABIISIETCS DK3aMEH.

Bonpocsl BXOAHOT0 KOHTPOJIS

I[aTB OIpCaAcCIICHUE CKOPOCTHU XHUMHYECKOM pCaKnu

OrnpezesieHre KOHCTAHThl CKOPOCTH XUMUYECKOU peaKiuu

[TonsiTue pactBopa.

Yto noka3nsIBacT IMPOLCHTHAasA KOHIOCHTpausA paCTBOPOB.

QB WIN -

UTo noka3bpIBa€T MOJIbHASI KOHIIEHTPALIMS paCTBOPOB.

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

BOJIbI (cM Tabu1). PaccumnTaiiTe mponeHTHYI0 KOHIIEHTPAINIO PacTBOpA.

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

IIpuMepHBbIe BONPOCHI K 0TYETY 10 J1abopaTopHoil padore «Kamopumerpus»

1 | Jlarp onpenenenue terioBomy 3 dexty xummudeckoi peakuuu. Buibl TeroBsix 3¢ exToB.

N

CDaKTOpBI, BJIMAOINHNEC HA BEJIMYHHY TCIIJIOBOT'O 3(1)(1)CKTa XUMHYECKOM pC€aKuuu.

3 | CkoJbKO TEIUIOTHI TOTPeOyeTCs UIsl 00pa30BaHUs U3 BOJOPOJIa M oA HOA0BOAOPOIa MACcCOi
12,8rp. 3Has, 4yTo TeroTa 0Opa3oBaHus HoaoBoI0poaa 26,6k /K.

4 | Kakoii 00bEM YTIICKUCIIOTO Ta3a 00pa3yeTcs Mpy CTOPAHUU YISl B KUCIIOPOJE, €CITH IIPH 3TOM
BbIZETsieTCs 787K [>K TETIIOTHI.

5 | CrannapTHbIe SHTaIBINU 00pa30BaHuUs )KUJIKON U razoo0pa3Hoii Boas! pu 298K paBHbl -285,8 1 -
241,8, cooTBETCTBEHHO. PaccunTaiiTe SHTaJIBIIMIO UCIIAPEHMSI BOJBI ITPH 3TOM TEMIIEPATYPE.

IIpyMepHasi KOHTPOJIbHASI padoTa 0 BAPHAHTAM

3ananue Ne |

Beruuciure temoBodt  addext mporecca pazOaBieHuss (yepe3  TaONMYHBIE 3HAYEHUS
MHTErpalbHbIX TEIJIOT PACTBOPEHHUs) pacTBopa A (cM Tabi. Huxe) ¢ koHueHtpamuen Ci(cM. Tadmn.) 1o
KoHIeHTpanuu Cy (CM. TabJl. HIXKe), €CITH HCXOJHOE KOJTMYECTBO pacTBopa A ¢ koHneHTpamumeir C1 - 600
KT.

He 3a0bITh, 4TO0 Ta0au4HbIC 3HA4YEeHHS (B CIPABOYHHMKAX) - MHTErpajJbHbIC TeIMJIOTHI

pacTBoOpeHMs - JaHbI CO 3BHAKOM MHUHYC

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

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

3ananue Ne 2

Hcnonp3yss MHTETpabHBIE TEIUIOTHI PACTBOPEHHS, OIPENCIUTh TEIUIOBOH 3¢ ¢eKT mporecca
pa3baBieHus (4yepe3 TaOMUUYHBIE 3HAUEHHMsS] HMHTErPAIBHBIX TEIJIOT PACTBOPEHUs]) M TOBBIIIEHUE
TEeMIIEpaTyphl IPU CTaHJIAPTHBI YCIOBUSIX, ecii K 600 kr BemecTBa A (cM. Tabi.) koHueHTpauuu Cl (cm.
TabI1. HIbKe) 100aBmin X (CM. TabJ. HUXKE) KT BOJIBI.

He 3a0b1Th, uTO TabIMyHbIE 3HAUYEHUS (B CIPABOYHHMKAX) - MHTETPaJbHbIE TEIJIOTHl PACTBOPEHHUS
- IAHbI CO 3HAKOM MHHYC
| Bapuanr | 1 | 2 |3 [ 4 |5 IB | 7 |8 |9 |




A NaOH HNO3 H,S0O,

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 GpopMys1y nepBoro 3aKkoHa 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

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

Otser A Buytpennsis sueprus

OtBet b Tenora

Otser B Pabora

OtBet I' OHTponus

Bonpoc Ne 4 | I'padmueckn padora paciiMpeHHs onpee/isieTcsi Kak

A wioniaib GUrypsl B ocsx B ocsix P-V, rioe P — napnenue, V - 00beM

b toniak Gurypsl B ocsx F-S, rne F — cwita, S — mtomane mopuras

B yroJ1 HaKJIOHAa KPUBOH, MOCTpOeHHOM B ocsix P-V, rioe P — naBnenue, V - 00bem

r yroJI HaKJIOHA KPUBOH, MMOCTPOCHHOM B ocsix F-S, roe F — cuita, S — turomma s nmopias

Bonpoc Ne 5 | Boidepure popmyinpoBKy 3akoHna I'ecca
YKakuTe HeCKO0JIbKO BAPHAHTOB

A TernoBoit 3¢pdexT peakunu paBeH pPa3HOCTH CYMMBI TEILIOT 00pa30BaHUs MPOIYKTOB
PEaKIMH U HCXOJHBIX BEHIECTB C YUETOM CTEXHOMETPUIECKUX KOI(P(PHUIIHEHTOB

b TemoBoil >QdexT peakuuu HE 3aBUCUT OT IMYyTH Iepexoja Ipolecca, a 3aBUCUT
TOJIBKO OT Ha4aJIbHOTO M KOHEYHOTI'O COCTOSIHUSI CUCTEMBI

B TemoBoil 3ddexT peakuuyu paBeH Pa3HOCTH CYMM TEIUIOT CropaHUs MPOAYKTOB
PEAKIMU ¥ UCXOJHBIX BEIIECTB C YUETOM CTEXHOMETPUUECKUX KO PUIIMEHTOB

r TennoBoit 3¢h(dEeKT peakuuu paBeH Pa3HOCTU CYMMBI TEIUIOT CTOPAaHMSI HMCXOIHBIX
BEIIECTB M MPOAYKTOB PEAKIMH C YIETOM CTEXMOMETPUUYECKHX K03 (PUIIMEHTOB

Bonpoc Ne 6 | Yka:kuTte Bce BUABI TeNJI0EMKOCTH, KOTOPbIe ObIBAIOT

A M30x0pHAast TEMJI0EMKOCTh

b N3o00apHast TEMI0eMKOCTh

B Hewnsorepmuueckas TEIOEMKOCTb

r AnunabaTHasi TEIIOEMKOCTh

Bonpoc Ne 7 | M30xopHbIe nmpouecchbl — 3TO MPOLECChI

A KoTopele mpoTeKarT pH NOCTOSHHON TeMIIEpaType

b KoTtopeie mpoTekaroT npu MOCTOSHHOM JIABJICHUN

B KoTopsie mpoTekaroT 6e3 TermiooOMeHa ¢ OKpYXKaroliei cpenoit

r KoTopsie mpoTekaroT npu nocTOSIHHOM 00beMe

Cnucok TCOPETHYECCKHUX IKZAMCHAIIMOHHBIX BOIIPOCOB

1 | YpaBHeHue cocTosiHUS UAeaIbHOrO ras3a. 3akoH I'eil-JIroccaka

2 YpaBHEHME COCTOSIHUS UAEATBHOrO rasza. 3akoH boig-Mapuorra

3 YpaBHEHHE COCTOSTHUS UeaIbHOTO rasza. 3akoH [lapms

4 | YpaBHEHHE COCTOSHUS UEATHHOTO Ta3a. 3akoH ABoraapo. 3akoH JlaapToHa

5 PeanbHble rasel. YpaBHenue Ban-nep-Baanbsca

6 PeanbHble ra3el. @akTop CHKATHSL.




ITousTue TEPMOIAVMHAMHKU U XHUMHYISCKOHN TEPMOANHAMHNKU

Knaccugukaius TepMOAMHAMHUYECKUX MTEPEMEHHBIX

Tepmoannamuyeckue GyHKIMN — QYHKIIUU NIepexoa U COCTOSTHUS

10 | TepmoguHamu4deckasi cucremMa. THITBI CUCTEM.

11 | TlonsiTue Mmexanudeckoi pabOTHI HA MPUMEpPE pacIIMPEHUs ra3a

12 | IlepBbIil 3aKOH TEPMOJMHAMHUKH

13 | TlonsiTue SHTANBIINH

14 | TTonstue TeroéMkocTH. M3006apHas TermmoéMKOCTh

15 | [lonstue Termoémkoctu . 30xopHast TEIIIOEMKOCTh

16 | IlepBoe HayayI0 TEPMOJIMHAMUKH JIJIs1 H30XOHBIX MPOLIECCOB

17 | IlepBoe Ha4aI0 TEPMOJMHAMUKH JJ1s1 H300aPHBIX MPOLIECCOB

18 | IlepBoe Hayayi0 TEPMOJIMHAMUKH ISl U30XOPHBIX MPOILIECCOB

19 | Kak mensiercs BHyTpeHHss sHeprus ¢ T nmpu P-const
U=f(V,T), CocraButs nuddepeHunansHoe ypaBHeHue. /lath onpeaeneHue KaxIoMy 4WieHy
MOJIYYMBIIETOCS] BBIPAKCHHUSI

20 | 2 Kak mensiercst sHTaNbUs ¢ T
H=f(P,T). CocraButs nuddepeHnuansuoe ypasHeHue. JlaTh onpeaeacHue KaxgaoMy dWICHY
TIOJTYYHBIIETOCS BBIPAKCHHSI

21 | U3otepmuueckoe pacimupenue raza. O0bsCHUTE TEPMOIMHAMUYECKHU CMBICT BBIPAXKCHHUS
=(aU V)

22 | Apunabatuueckoe pacmmpenue raza . dpdexr Jxoyna-Tomcona

23 Db dexr [xoynsa-Tomcona OOBSICHUTh TEPMOJMHAMUYECKAN CMBICI BBIPAKEHUS (OT10p)

24 | Crioco0Obl CokmKeHus Ta30B. Temrmeparypa HHBEpCHH

25 | Cnoco6bl cxxmkenus ra3oB. Dddext Jxoyns-Tomcona

26 | Ilonarue TepmoxuMuu. DHJ0- U dK301poriecchl. TernnoBoii 3¢ ekt peakunu

27 | llepBblil 1 BTOPOH 3aKOHBI TEPMOXUMUU

28 | CnocobObl pacueta TerioBoro 3 dexra

29 | CnencrBus u3 3akoHa ['ecca

30 | 3aBUCHMOCTbH SHTANBINU OT TeMieparypsl. 3akoH Kupxrodda

31 | CooTHOmIEHHE MEX/Y DHTAIBIIHEH ¥ BHYTPEHHEH YHEpTUei

32 | Kanopumerpuueckoe n3MepeHne BHYTpEHHENH SHEPTUn

33 | Bugsl sHTANBIU]

34 | Bropoii 3akoH TepMoarHaMuKi. CaMONPOM3BOIBHBIE MPOLIECCH. DHTPOMHUS KaK CTaTUCTUYECKAs
byHKIHSA

35 | DuTponus Kak craTucTHyeckas QyHKIus . [TokaxuTe, 9TO SHTPOMHS 00JIaTaeT IKCTEHCUBHBIMH
CBOMCTBAaMHU

36 | Bropoii 3akoH TepMoarHaMuKi. CaMONIPOM3BOJIBHBIE MPOLIECCH. DHTPOIHUS KaK
TepMOoIHaMHuecKas pyHKIus

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

38 | V3meHeHue SHTPOITUH MIPH U30TEPMHUUECKOM PACIIMPEHHUHN T'a3a Yepe3 SHTPOIHIO —
TEPMOJMHAMHYECKYIO0 QYHKIINIO (PYHKIIHIO

39 | U3MeHeHue SHTPOITMH NP HATPEBAHHUHU ISl H300apHBIX MPOIIECCOB (Yepe3 SHTAIBIHIO U
TETJIOEMKOCTb

40 | M3MeHeHue SHTAITBINH, TETTIOEMKOCTH M SHTPOIIHHU TpH (a30BOM IEepexoJie

41 | O6benuHEHHBIN 3aK0H TepMoanHaMuKku. BeiBoa. Hanpasnennocts nporeccoB. OTpuiatenbHas

pabora

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

3aureHo: 3aJaHNE BBINOJHEHO BEPHO, CIAHO B YCTAHOBJIEHHBIE CPOKHU




He 3a4TeHo: 3a,ZIaHI/I€ HC BBITIOJIHCHO, BBIIIOJIHCHO C OH.II/I6KaMI/I, KOTOPEIC Tp€6y€TCH

UCIIPABHUTh, WIH CIAHO MOCJIE YCTAHOBJIEHHOIO CPOKA
IIIkaJjia olleHKH TecTa, IOMANIHEr0 3aJaHUA, KOHTPOJbHOI PadoThI

(o1IeHUBAETCS B MPOICHTAX):

IIpoueHTsl TpeGoBanus K 3HAHUAM

100-85 OTBeThl Ha IMOCTaBJICHHBIE BOIPOCHI IOJIHBIC, YETKUE M pa3BepHyThIC. Pemenus 3amau
JIOTHYHBI, I0Ka3aTebHbl U JEMOHCTPUPYIOT aHAIMTHUECKUE U TBOPUECKUE CITOCOOHOCTH
CTYJCHTA.

84-70 JlatoTcsi TOJHBIE OTBETHl Ha IOCTABJICHHBIE BONPOCHL. I[loKa3aHO yMeHHE BBIACIATH
MIPUYMHHO-CIICICTBEHHbIE CBsi3U. llpu pemieHUM 3aaayd JONYILIEHbl HE3HAYUTENIbHbBIE
OIIMOKH, UCTIPABJICHHBIE C TOMOIIBIO «HABOJSIIMX) BOIPOCOB MPETIOIaBATEIIS.

69-60 OTBeThl Ha BOIPOCHI U PEIICHUS MOCTABIECHHBIX 3a/1a4 HEJOCTaTOYHO MoJHbIe. Jloruka u

IIOCJIEZI0BATEIBHOCTh B PELIEHUM 337ad MUMEIT HapylleHHs. B oTBeTax OTCYyTCTBYIOT
BBIBOJIbI.

OHeHKI/I B Oa/taX BBICUMTHIBAIOTCS IIyTEM HPOU3BCACHUA BCINYMHBI BHICTABJICHHOI'O

MIPOIICHTA JIJI1 KOHKPETHOI'O BHA TEKYIETO KOHTPOJIS Ha MPEIBApPUTEIHHO BBIACICHHOS IS
HEro KOJMYECTBO 0aToB (B Mpeenax pas3zena).
IllkaJia OeHUBAHNS CTY/JAEHTA HA IK3aMeHe MO0 NUCHUILIHHe «Pu3ndeckasi XUMHUD):

banabl
(uToroBoit OcBoenne
. . . TpeGoBanus Kk 3HAHUAM
PEUTHHTOBOM | KOMIETEeHIHit
OLIEHKH)
100-85 [TponBunyThIii | OTBETHI HA TIOCTABICHHBIC BOIPOCHI MOJIHBIC, YETKHUE U Pa3BEPHYTHIC.
YPOBEHB Pemrenust 3amad  JIOTMYHBIL, JIOKA3aTelIbHBI W JEMOHCTPHPYIOT
AHAIUTUYCCKUE ¥ TBOPUCCKHUE CITOCOOHOCTH CTY/ICHTA.
84-70 Cpennuii JlaroTcsi TOJIHBIE OTBETHI Ha IIOCTaBJCHHBIC BOIPOCHL. I[lokazaHo
YpOBEHB YMEHHE BBIICIATh MPUIUHHO-CICACTBCHHBIE CBsi3HM. [Ipu perieHun
3aja4 JIOMYIICHbl HE3HAYUTEJIbHbIC OMIMOKH, WCIPABICHHBIE C
TTOMOIIIBIO «HABOJISIIIAX» BOITPOCOB MPEIO/1aBaTENsl.
69-60 bazoBblit ypoBenb | OTBETHI Ha BOMPOCHI M PEIICHHS MOCTAaBICHHBIX 3a7a4 HEAOCTATOYHO

moHble. JIornka M mociaemoBaTeIbHOCTh B peICcHUU 3aaa4 HUMCIOT
HApYIICHHA. B otBerax OTCYTCTBYIOT BbBIBOJHBI.

Crynent, nonyuuBmud wmeHee 60 % oOT MakcuManbHOTO Oaima 3a paszfien

AUCHUILIMHBI WX IIPOMCKYTOYHYIO aTTCCTAlNI0, CHUTACTCA HCATTCCTOBAHHBLIM I10 I[aHHOfI

MUCHUTUINHE.

HToroBas oreHKa 1o SK3aMEHYy BBICTABIIACTCS MyTEM IMepeBojia HAOpaHHBIX OAJIJIOB B

COOTBETCTBHH CO CIICTYIOIIEH TaOIUIICH:

O1reHKa 0 5-0anIbHOM MIKAle Loz BT 55 PREHE o Onenka ECTS
JK3aMeH

5 — «omauunoy 90-100 A
85-89 B

4 — «xopoutoy 75-84 C
70-74 D

3 — «yoosremeopumenbHo» 65-69
60-64 E

2 — KHey0081emeoPUMENbHOY) Menee 60 F




Y4eOHO-MeTOAMYECKOEe U MH(POPMALIMOHHOE O0ecriedeHUue Y4eOHO TUCIUIINHBI
OcHoBHas nUTEpaTypa:
1. ®usnyeckas xumus : yuedHoe nocooue / H. B. benoycosa, M. H. Bacuibesa, H. C.

CumonoBa, A. ®@. Ilumanckuit. — KpacHosipck : COVY, 2019. — 308 c. Pexum nocryna:
https://e.lanbook.com/reader/book/157661/#1

2. T'ameeBa, O. C. ®usmndeckas W KojulougHas xumus : ydeOHoe mocodbue / O. C.
['ameeBa. — 5-¢ u3n., crep. — Cankr-IlerepOypr : Jlanp, 2020. — 328 c¢. Pexum mocryma:
https://e.lanbook.com/reader/book/126711/#1

3. KymbikoB, P. M. ®usnueckas U KOJUIOUWIHAsI XUMUs : yueOHOoe mocobue / P. M.
KymbikoB, A. b. Uttues. — Cankt-IlerepOypr : Jlanp, 2019. — 236 c. Pexum nocrymna:
https://e.lanbook.com/reader/book/116357/#9

JlonoJTHUTE IbHAS JIUTEPATYypa:
4. Ousmueckas W KoutougHas xumwus. [lpaktukym : ydeOHOe mocobme / 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
ANEKTPOHHO-OMOIMOTEUHAS CUCTEMA. — Pexum JOCTYTa:
https://e.lanbook.com/reader/book/5246/#5

5. Hurmarymuun, H. I'. @usnyeckas u koisonaHas xumus : yuedHoe mocodue / H. T'.
Hurmarynmnua. — 2-e usn., ucnp. u gon. — Cankr-IletepOypr : Jlans, 2015. — 288 ¢. —

ISBN 978-5-8114-1983-8. — Tekct : anekTpoHHbIH / JlaHb : 37ME€KTPOHHO-OMOIMOTEUHAS
cucrema. — Pexwum nmoctyna: https://e.lanbook.com/reader/book/67473/#7
Y4ebHO-MeToAuEeCcKas JIUTepaTypa

6. 3epupimkuHa A.A. . Meronnyeckue ykazaHUS K MpakTHdeckon pabote «Pacuer
HJIeaTbHBIX U peaJIbHBIX Ta30By».- bamakoro: BUTU HUAY MU®DU, 2020. — B anpobaruu

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

8. 3epubikuHa A.A. . Metoaudeckue yka3aHus K mpakTuaeckor padore. « TermmoeMKocTb.
3akon Kupxrodday» - bamakoso: BUTU HUSY MU®DU, 2020. - B anpobarmu

9. 3epupmmkuHa A.A. . Mertoaudeckne yKazaHMA K TpakTUYecKol paboTe.
«HamnpanenHocts nporieccoBy - banakoo: BUTU HUAY MUDU, 2020. - B anpobanuu

10. TaranoBa B.A., TapanoBa C.A., I'epacumoBa B.A. MeTtonuueckue yka3zaHus K
BBITIOJIHEHUIO J1abopaTopHO paboThl «OmpeaesieHne KOJIWYECTBAa KPUCTAJUTM3AMOHHOM
BOJIbI METOI0M JiepuBaTorpadumn» - banakoso: BUTU HUAY MUDU, 2017

11. 3epubimkuHa A.A. . Metonndeckre ykazaHus K JabopaTtopHoit padote «OnpeeneHne
TEIUIOTHI Pa3JIOKEHUs] HEOPTAaHUYECKUX BEIIECTB METOAOM AUPPEpeHITMATEHOTO TEPMUIECKOTO
a"amm3a» - banakoso: BUTU HUAY MU®U, 2020 - B anpodaruu

12. TaranoBa B.A. Meroauueckue yka3zaHusl K BBITIOJIHEHUIO JIaOOpaTOPHOU pabOThI
«Kanopumerpus » - banakoso: BUTU HUAY MU®DU, 2018

13. TaranoBa B.A., TapanoBa C.A., I'epacumoBa B.A. Metoauueckue yka3aHus K
BBITIOJTHEHUIO JTab0paTopHO paboThl «OmpeneneHne Y HEPTUH aKTUBAIIUH TTPOIIECCa METOI0M
b depeHaTpHO-TepMUYecKoro aHanmm3ay - banakoso: BUTU HUAY MUOU, 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., Ilnuxumze C.A., KonbuieiioB B.B. Merogudeckue ykazaHus K
BBITIOJIHCHHIO JTA0OpaTOpHOU paboThl « «OmnpeneneHne dHEPTrUu aKTHBAIUU» - baiakoBo:
BUTHU HUAY MUDU, 2016

IIporpammuoe obecnieuenue u UHTepHeT-pecypcenbl:
1. mportecc  peanmuzanuu  00pa3oBaTENbHOM  MPOTpaMMbl MO  JUCHUIUIMHE

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

2. IiepevYeHb pecypcoB HHPOPMAIIMOHHO-TEIEKOMMYHUKAITMOHHOM ceTH «HTepHeT»
HEOOXOJIUMBIX ISl OCBOCHUS TUCIUILINHBI:

http://www.chemspider.com — mnopran mowcka W HHOOPMAIUK O XHUMHYECKUX
COCANHCHUAX
http://www.chem.msu.su/rus/teaching/phys.ntml -  Y4eOusie Mmarepuansl 1O

(hbU3NIECKON XUMUHU
http://students.chemport.ru/4phys.shtml - YueGHbIe MaTepuab 1o (GU3UIECCKON XUMHUN
https://www.gubkin.ru/faculty/chemical_and_environmental/chairs_and_departments/
physical _and_colloid_chemistry/metodicheskie-materialy.php - VYd4eGuble MaTepuaybl 1O
(buznyeckor XuMuu

MarepuajibHO-TeXHHYECKOE o0ecneyeHne Y4eOHOM M CHUIIIMHbI
JlekimoHHBIE  3aHATUSA  NOPOBOITATCS B CHEHHAIW3UPOBAHHBIX  AyJAUTOPUSX,

OCHAILIEHHBIX MYJIbTUMEIUUHBIM 00OpyAoBaHueM. JlJig1 IpOBeIEeHUs JEKIUU UCIOJIb3YyETCs
MYJIBTUMEIUUHBIA KYpC JICKITUH, BUACO(DUIbMBI, MAKETHI U TIAKATHI.

[IpakTnueckue 3aHATHA MNPOBOAATCS B KOMIBIOTEPHBIX 3alaX, OCHAIICHHBIX
HeooxoaumbiM I10.

JlabopaTopHble 3aHATHSA MPOBOIATCA B JIAOOPATOPHUM, OCHAILIEHHOW CTaHAAPTHBIMU
KOMILJIEKCAMH OTE€YECTBEHHBIX U 3apyOEKHBIX MPUOOPOB U YCTAHOBOK.

Y4eOHO-MeTOAMYECKHUE PEKOMEHAAIUM JJIs1 CTY/ICHTOB

1. Yka3anus 1is npoCiylIuBaHus JEKIUI

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

Ilepen mocemeHneM OYepEeIHOMN JIEKIUU OCBEXUTH B MAMATH OCHOBHBIE KOHILECILIUU
MpOWJIECHHOrO0 paHee Marepuaina. IloarotoButb 1pu  HEOOXOAMMOCTH  BOHPOCHI
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 mnpouecce u3ydyeHust JEKIMOHHOTO Kypca HEOOXOAMMO MO BO3MOXKHOCTHU YacTO
BO3BPAILATHECA K OCHOBHBIM IIOHATUSM M METOJAM pELICHUs 3a1ad (374eCh BO3MOKEH
BBIOOPOYHBIN KOHTPOJIb 3HAHUN CTYICHTOB).


http://www.chemspider.com/
http://www.chem.msu.su/rus/teaching/phys.html
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JKenaTenbHO MCIONIB30BAaTh KOHCHEKTHI JICKIIMH, B KOTOPBIX MCIOJIb3YETCS MPUHSATAS
npenojaBaresieM cucreMa 0003HaueHUH.

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

2. YKa3zaHud U4 y4acTUsl B IPAKTUYECKUX 3AHATHIX

[lepen mnocemieHMEeM TMPAKTUYECKUX 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 IMOHSTUM, CBA3AHHBIX C TEMOM MPAKTUYECKOTO 3aHSTHUSI.

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

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

B koHIIe MpakTUUYECKOTO 3aHATUSI MPU HEOOXOAUMOCTH BBISICHUTH Y TMPENOJIaBaTes
HESICHBIC BOMPOCHI.

OcHOBHBIE Pe3yJIbTAThl BBHITOIHEHUS Pa00OThl 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 BbITIONIHEHUEM 1aOOPATOPHON PabOThI MPOBECTH CAMOCTOATEIBHO 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 pe3yJIbTaThI 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 mnpenopaBaTens 3aJaHUE W CIUCOK PEKOMEHJIOBAHHOW JIUTEPATYPHI.
N3yueHnue  TEOpEeTHMYECKHMX  BOINPOCOB  CIEAYET  MPOBOJUTH IO  BO3MOXKHOCTH
CaMOCTOSITEIIbHO, HO MPH 3aTPYIHCHUSAX 00paliaThCs K MPErnoaaBaTeto.

[ToaroToBUTH MUCHMEHHBIN OTUET O IIPOJICTIaHHON padoTe.

[Ipy BbIMONIHEHUH (PPOHTANBHBIX 3aJaHUN TIO0 YCMOTPEHHIO MperojaBaTeis padora
MOXET OBITh OIlGHEHa 0e3 MHCHhMEHHOr0 OT4YeTa Ha OCHOBE OTBETOB Ha KOHTPOJIbHBIC
BOIIPOCHI, MPU YCIIOBUU aKTUBHOM CAaMOCTOSTEIBHOM paOOTHI.

[ToaroToBUTH OTBETHI HA KOHTPOJIBHBIE BOITPOCHI.

MeToanyeckue peKOMEHAAUM ISl IpenogaBareaen

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 moAaroroBke K JEKIIMOHHBIM 3aHATUSIM HEOOXOJUMO MpOAyMaTh 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 JEKIIMOHHOIO 3aHATHSA TMpernojaBaTelb 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, OCOOEHHOCTAX 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
TeoOpeTHYeckuM 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 pPaOOTOM CTYJIEHTOB II0 KOHCIEKTUPOBAHUIO JIEKIIMOHHOTO MaTepuaa,
MOAYEPKUBATH HEOOXOUMOCTh OTPAXKEHUSI B KOHCIIEKTaX OCHOBHBIX IMOJIOKEHHUI N3ydaeMoin
TeMbI, 0CO0O0 BBIJENSSA, KAaTerOpHabHBIM ammapar. B 3akiIi04UTeIbHON YacTU JIEKIUU
HE00X0IMMO C(HOPMYJIMPOBATH OOIIUE BHIBOBI 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 JOKJIaJAaMu U pedeparamu.

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.

OOCyIUTh OCHOBHBIC TTOHSTHUS, CBI3aHHBIE C TEMON MIPAKTUYECKOTO 3aHSATHSI.

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

OtmeyaTh CTYJIEHTOB, HanbOoJee AaKTUBHO YYACTBYIOIIMX B PEIICHUU 3a/lad U U
JTIUCKYCCHSIX.

B koHIIe TPaKTUYECKOTO 3aHATHS 3a/1aTh ayIUTOPUN HECKOJIBKO KOHTPOJIBHBIX BOTIPOCOB.

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
CTYJICHTOB, HATOMHUTH ¥ OOCYJUTHh OCHOBHBIE TEOPETUIECKUE 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 PE3YJbTaThl 3KCHEPUMEHTOB OBLIM 3a(UKCHUPOBAHBI
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 KOHTPOJIIO CAMOCTOSITENBHOU PaOOTHI 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 mpumeHeHun (HPOHTATBHBIX 33JaHUN BECTH KOJUICKTUBHBIE OOCYXACHHUS 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 cocTtaBiieHa B cooTBeTCTBUU ¢ Tpeboanusmu OC HUAY MUDU u
y4eOHBIM IIJIAHOM OCHOBHOM 00pa30BaTeNIbHOM IMPOTrpaMMbl IO HAMPABJICHUIO MOATOTOBKHU
18.03.01 «Xumuueckass TEXHOJIOTHSD.

Pabouyro mporpaMmy COCTaBWII: JIOLIEHT, 3€PHBIIIKHUHA A. A.

Peuenzent: nouent, 3yoosa H.I'.

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

[Ipencenarens yueOHO-MeTOMUecKo komuccun Yepnosa H.M.



