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ey ocBOCHUS TMCUUIITIMHBI

duznyeckass XUMHS Kak (QyHJIaMEHTalbHAas [UCLUMIUIMHA SBISIETCS OJHUM U3
OCHOBHBIX ~ KOMIIOHEHTOB, COCTABJISIFOIIMX  METOJOJIOTMYECKYI0 0a3y  MOArOTOBKH
CIIEHUAIIMCTOB, CBA3aHHBIX 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, ANMEKTPOXUMUYECKUX MPOLIECCOB U XUMUYECKON KHHETUKHU U TIP);

— pa3BUTHE Y CTYIEHTOB XMMHUYECKOTO MUPOBO33PEHUSI M MPUOOPETEHUS] MU 3HAHUU U
MOHUMAHUS 3aKOHOB MTPOTEKAHUS (PU3MUECKUX M XUMUYECKUX MPOIECCOB, YMEHUSI KCTIOIb30BaTh
ATU 3HAHWS JUIA TpEJCKa3aHus HaMpaBJICHUs] TMPOTEKaHUs IH000r0 (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. Crmemmpanuct 1Mo 00eCHeYEHUI0 KOMIUIEKCHOTO KOHTPOJIS IPOM3BOJICTBA
HaHOCTPYKTYPUPOBAHHBIX KOMITO3UIIMOHHBIX MATEPHUAJIOB;

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

Mecto mucuumiinubl B cTpykrype OOII BO

[IpenonaBanne GU3MUECKON XUMUM Oa3upyeTcsl Ha MEXIUCHUIUIMHAPHBIX CBA3SAX U
HEpa3pbIBHO CBA3aHO C M3YYCHUEM TaKUX JUCIMIUIMH, KaK MaTeMaTuka, pusuka, oomas u
HEOpraHWYecKass XUMHS, aHAJUTHYEeCKas XUMHUS, (U3HKO-XMMHUYECKHE METOJbl aHaJIN3a,
OpraHhyecKass XUMUs, MOBEPXHOCTHBIE SBJICHUS W JUCHEPCHBIE CUCTEMBI. [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 JTOJKHBI 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
WNHaukaTophl 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,BENIECTB U MaTEPUAJIOB
peakuuii, npoucxomsauuy 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 CTPOEHHUH BEILECTBa, | TPeOyeMbIX IapaMeTPOB 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 BBINONHSTH 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 IPUMEHEHHUS,
MPUMEHSTh METOTBI
MaTeMaTHYeCKOTo
AHAIIN3a U
MOJICIIMPOBAHUS,
TEOPETUYECKOT0 U

3-I1K-1 3HaTh npuMeHEeHnEe METOJ0B MaTEMaTHIYECKOTIO
AHATN3a, MOJACIIMPOBAHUS U TEOPETUUECKUX OCHOB JJIsI
MPOBEACHUS HAyYHO-UCCIIEI0BATEIHLCKIX PadoT U
MCIIBITAHUN

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 MeToaMu IIOATOTOBKH METOINYECKOTO
PYKOBOJICTBA 10 TPOBEICHHUIO (PU3UUYECKUX U XUMHUUYECKHUX
PKCIIEPUMEHTOB U HAYYHO-UCCIEA0BATEIHCKUX PAOOT




PKCIEPUMEHTAIBLHOTO
MCCIIeIOBAHUS
I1K-2 CrocoOeH 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 pelIeHHs 3a/1a4 110 BBITYCKY NPOAYKIIMU B CTPOTOM
mpodecCuoHAIbHON COOTBETCTBUU C TEXHHUYECCKUMHU 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 yonoRHiE, Hcnons3oBanue Bosneuenue B
- 0BeCIeHBAOMIIX BOCIMTATENBHOTO NOTEHIMANA | PasHOILIAHOBYIO BHEYUYEOHYIO
y4eOHOU JUCITUTITMHBI JIeSITeIbHOCTD
B-16 ®opMupoBaHue Hcnonb3oBanue 1.Opranu3zaius Hay4HO-
HCCJICJIOBATEIIBCKOTO | BOCIIMTATEIPHOTO TIOTEHITMANA | TIPAKTHYECKUX KOH(epeHIrit
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
ONTUMM3ALMU TEXHOJIOTUYECKUX
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 ONTHUMAJILHOTO PEIICHUSI.

ATOMHOM OTpacJu.

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

3.YuacTtue B €XeroIHbIX
aKIUSIX CTYACHYCCKHX
CTPOMTENBHBIX OTPSIIOB

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

JUMCITUIIJIMHBI COCTaBJIsIeT 6 3a4eTHBIX eANMHMIIBI, 216 ak. yaca.

KajiengapHbiii niian

Ne Ne HanmeHnoBanue pasaeia Buasbl yuednoit ArtTecra Makcu
P T (TemMbl) TUCUMILIIHHBI JAesiTeJIbHOCTH (B Yacax) us MaJib-
a e 4 ] pas3aena HbIH
2 =
3 M = § (popma) 0as
b § bI g - 3a
= < =
e = 2 = pazaen
e = o =
J by & (=) < o
Q ) < =¥ =™
a =] = = = ®)
| paznen
1 | 1 [Csoiicrsarazos | | 4 | | 6 [ 21 ] J13 | 25




1 2 | IlepBsIii 3aK0H 12 10 10 | 21 | (mMCHMEHHO)
TEPMOAUHAMUKHU JIP
(ycTHO)
T
(TUCBEMEHHO)
Il pasznen
2 3 | Tepmoxumus 4 12 8 21 113 25
2 4 | Bropoii 3aKkoH 12 10 8 21 | (mucpMEHHO)
TEPMOJIUHAMUKHI JIP
(ycTHO)
T
(IMCBMEHHO)
Bua npomexyTouHoii aTTecTAlNK 216 | 32 32 32 84 IK3aMeH 50
[Ipumeuanue:

Hcnonb3yembie ¢hopmbl atTectanmu paszienos: 3 — momamiHee 3amanue, JIP- otuer
1o JylabopaTopHoii padote; T - TecT
Coaep:xaHue JJeKIMOHHOI0 Kypca

Ne |Beero Ne YueoHo-
- JeKIL Tema sexkuun. Bonpocsl, oTpaéaTrbiBaeMbie HA JeKIIUH MeTOANYecKoe
TeMbI | 4acoB
110/ odecrmeyeHue
1 2 3 4 5
1 4 1,2 | UneanbHble, peajibHble ra3bl 1-8

3akoH boins (1662) - Mapuotra (1676), 3akon Hlapins, 3akon
I'eii-JIroccak, 0ObeIMHEHHBIN ra30BbIA 3aKOH. ypaBHEHUEM
Knaneiipona(1834)-Mennaeneesa, YpaBuenue Ban-nep-Baanbca
@akTop C:)KUMAEMOCTH ra3oB. Kpuruueckas Touka.
KPUTUYECKOW TEMIIepaTypoi, KpUTUUECKUM JaBICHUEM

Y KPUTUYECKUM MOJIbHBIM 00BEMOM.

2 12 | 3,4, | IlepBblii 3aKOH TePMOJIMHAMHKH. 1-8
5,6, | OCHOBHBIEC IOHATHUS XUMHUECKONW TEPMOTUHAMHUKH

7,8 | Enuannel Mexaynapoanoit cuctemsl CU. [TonaTue cuctemsl,
KJ1accU(UKalKs, UHTEHCUBHbIE, SKCTEHCUBHBIE TAPAMETPHI,
TepMoauHaMHUYECKH TIPOLECC U TEPMOJUHAMUYECKOE
paBHOBECHE,

OyHKIUN COCTOSIHUS U (GYHKLUU ITYTH OCYILECTBICHUS
mporecca.

OcCHOBHBIE MOCTYJIAThl TEPMOANMHAMUKHI

[Ipumenenue nuddepeHnnanoB U YaCTHBIX TPOU3BOIHBIX IS
3aKOHOB TEPMOJANHAMHUKH

Pabora

VYpaBHeHune TepMoauHAMUKU. [1epBbIil 3aKOH TEPMOINHAMUKH
JUISL OTKPBITBIX CUCTEM. XMMHUYECKHUI noreHnnan. Ilonsatue
ITOJIHOW SHEPTUH

Bunet paboTt, paboThl HaealIbHOTO Ta3a B pa3IMyHbIX Mpoleccax
Temnora. TemnoeMKOCTb. DHTAIBINS.

Kanopuyeckue ko3 puimreHTs

Bunel tennoeMkocTeil. 3aBUCMMOCTD TEINIOEMKOCTH

OT JaBJieHUs Wi oobema. IHTepronsunoHHbe GOpMYIIbI
TEIIOEMOCTH

3 4 9,10 | Tepmoxumust 1-8
3akoH ['ecca. Onpenenenue 3akoHa, TenaoBoil s ekt peakuu,
CrannmapTtHas sHTaNBIUS oOpazoBanusi, CTaHIapTHAS] YHTATBITHS
cropanus. CnenctBus U3 3akoHa ['ecca, ypaBHenue Kupxroda:




TennoBsie 23 (HeKThl XUMUYECKUX peaklil peaJbHbIX Ta30B

12 |11,12,
13,14,

15,16

Bropoii 3aK0H TepMOAUHAMUKH. JHTPONHA

[Tonsitue sHTpomus. HepaBenctBo Kraysmyca. OO6oOménHas
¢dopma 3amucu MEpBOrO M BTOPOTO 3aKOHOB TEPMOJMHAMHKH.
VYcnoBus paBHOBecHS. XUMHYECKOE CpOJICTBO. AOCOIIOTHAS
sHTponus. M3MeHeHue SHTpONUU NpU PA3IUUHBIX IpoIeccax
XapakTtepuctuueckue GyHKIuu. OyHIaMEeHTaIbHbIE ypaBHEHUS
I'm66ca. HampaBneHue  TEPMOIMHAMHYECKHX  TPOIECCOB.
N3menenus osHeprum ['ub6ca wu osHeprum [enpmrosibiia B
pa3IMYHBIX Npoueccax. XMMUYECKUI MOTECHIINA

IlepeyeHb NpPaKTUYECKUX 3AHATHH .

Bcero
YacoB

3aHAT
us

Tema MNPaAKTUYECKOI'o 3aHATHA. 3az[a}mﬂ, BOIIPOCHI,
OTpaﬁaTbIBaeMbIe HA MPAKTHYE€CKOM 3aHATHHU

Y4yeOHO-
MeTOANYeCcKoe
odecrmeyeHue

4

5

6 |123

Pacuyer nneanbHbIX U peajgbHBIX Ta30B

IIpumenenne 3akoH0B boinsa-Mapuorra, I'eii-JIroccaka, pacyérsl
00BEMOB, NaBieHuii ra3os. PacueT naBneHuii 1 06beMOB ra3oB ¢
HCIOJIb30BaHKEM ypaBHeHH Knaneiipona-Menneneesa, Ban-
nep-Baanbca, koadduiinenta cxaTusl.

6

2,3

10 |4,5,6,

7,8

3akoH ['ecca u ciecTBHS U3 HETO

Pacuyetsl TemioBoro 3¢hpekra XUMHUYECKON PEaKIMK Yepes3
TCIIJIOTHI CFOpaHI/ISI U TCIIJIIOTHI 06pa3013aH1/I$1 1 C UCITOJIB30BAHUEM
3akoHa ['ecca. Pacuer TerioBoro adgdexra pacTBOpeHus U
pazbasnenus. [I[ppuMeHeHHE METOI0OB UHTEPITOJISAIIUN U
SKCTPAIOJISIMK B pacuerax.

2,3

8 910,
11,12

Temmoemkocts. 3akon Kupxrodda.

Pacuer TenioeMKoCTH NpU pazInyHbIX TEMIIepaTypax.
[TocTpoeHue TemnepaTypHOil 3aBUCUMOCTH TETIOEMKOCTH.
[TocTpoenue TemmnepaTypHOil 3aBUCUMOCTH TETIOBOTO 3 dekTa,
SHTpONHHU. PacueTsl SHTPONUH, SHTAIBIIAN U TEIJIOEMKOCTEHN IIPH
pa3IMYHBIX TEMIIEpaTypa.

8 13,14,
15,16

HamnpasnenHocTs npoueccos

Pacuer snepruu ['n66ca u I'enbMronbua aas pa3auyHbIX
temneparyp. OnpezneneHue caMONpPOU3BOJIBLHOIO IIPOTEKAHUS
npoueccoB. [locTpoeHne TeMnepaTypHON 3aBUCUMOCTH

IlepeuyeHb 1a00paTOPHBIX padoOT

Bcero
JacoB

Tema naGopaTopHoii padoThl.

Y4yeoHO-
MEeTOANYecKoe
odecrmeyeHue

3

4

Onpenenenne KONMUYECTBA KPUCTAJUIM3ALMOHHON BOJBI METOIOM
nepuBarorpapuu

10

Onpenenenne TEIIOTHI Pa3I0kKEHUs] HEOPraHUYECKUX BEIECTB
MeTO0JIOM T pepeHIINaIbHOTO TEPMUYECKOT0 aHAIN3a

11

Kanopumerpus

Onpenenenre TEIIOTH THIPATALUN CEPHOM KUCIOTHI
KaJIOPUMETPUUECKUM METOJIOM.

OnpeneneHne pacTBOPEHUS XJIOPHUIA KaTus

12

Omnpenenenne HEPrUM AKTUBALMK [TPOLIECCa METOAOM
g depeHInaTbHO-TEPMUYECKOT0 aHATTN3a

13

HccnegoBanne KUHETUKH pCaKknuu pas3ioKCHUA THOCGpHOﬁ
KHCJIOTHI

14




4 | 6 | OnpefienieHye SHEPTHY AKTHBALIMH \ 15

3aganus 1JIs CAMOCTOATEILHOM PAa00ThI CTYJAEHTOB

YuebHo-
Ne Bcero 3ananusi, BONPOCHI, VISl CAMOCTOSITEJIbHOTO U3y4YeHM I
MeTOoANYecKoe
TeMbI Yacos (3amanus)
odecrmeyeHue
1 2 3 4
1 20 WneanbHble, peanbHble ra3bl 1-14

3akon boiins (1662) - Mapuotra (1676), 3akon Llapms, 3akon
I'eii-JIroccak, 0ObEeIMHEHHBIN ra30BbIH 3aKOH. ypaBHEHUEM
Knaneiipona(1834)-Menneneesa, YpaBuenue Ban-nep-Baanbca
dakTop c:xxuMaeMocTH ra3zoB. Kpuruueckas Touka.
KPUTHYECKOU TEMIIEpaTypoi, KpUTUYECKUM JaBICHUEM

Y KPUTUYECKHUM MOJIbHBIM 00BEMOM.

2 20 [TepBoe HavasI0 TEPMOTUHAMHKHU.

OcCHOBHBIE OHATHUSI XUMHUYECKON TEPMOIMHAMUKHI

Enununel mexaynapoanoi cucremsl CU. [lonsitue cuctemsl,
KJIacCU(UKALNS, MHTCHCUBHBIC, SKCTCHCUBHBIC ITAPAMETPHI,
TepMoauHaMUYECKHI TPOIECC U TEPMOJIUHAMUYECKOE
paBHOBEcCHE,

OYHKIUH COCTOSHUS U GYHKIMH ITYTH OCYIIECTBICHUS
rpoiiecca.

OcHOBHBIE MOCTYJAThl TEPMOAMHAMUKHI

[Tpumenenne nudGhepeHIInanoB U YACTHBIX TPOU3BOTHBIX JIJIS
3aKOHOB TEPMOUHAMUKHI

Pabora

VYpaBHeHue TepMoarHaAMUKH. [1epBbIii 3aKOH TePMOIMHAMUKH
JUTSL OTKPBITBIX CHCTEM. XMMHUUYECKHH noTeHnual. [lorstue
IIOJIHOW SHEPTHUH

Bupl paboT, paboThl HaCATBHOTO Ta3a B Pa3IMYHBIX MPOIEccax
Temnora. TemmoeMKoCTb. DHTANIBIINS.

Kanopuueckue korppuunueHTs!

Bunpl TenmnoeMKocTel. 3aBHCUMOCTh TEIIOEMKOCTH

OT JaBJIeHUs WK oobeMa. HTepronsunoHHbIe GOPMYITBI
TEMIOEMKOCTH

3 24 Tepmoxumus

3akon ['ecca.. Onpenenenue 3akoHa, TenaoBoi apdexT
peakuuu, CtanaapTHas SHTaNbIUs 00pazoBanus, CTaHAapTHAS
sHTaNbNusA cropanus. CieacTBus U3 3akoHa ['ecca, ypaBHeHne
Kupxroga: TennoBsie 3p(eKkTbl XUMUYECKUX peaKUil
peabHbIX ra3oB

4 20 HanpasnenHocTs mpolieccoB

Pacuer snepruu ['n66ca u I'enbMronbua aas pa3auyHbIX
temmnepatyp. OnpeneneHne caMorpon3BOIBHOTO MPOTEKAHHS
nporeccoB. [locTpoeHne TemnepaTypHoOi 3aBUCUMOCTH

O0pa3oBaTe/ibHbIE TEXHOJIOTHH
[lpn peanmmzamuu  ydyeOHOro  Marepuasa Kypca  HCHONB3YIOTCS — Pa3IUYHBIC
00pazoBaTeNbHble TEXHOJOIWH, CIIOCOOCTBYIOIIME CO3AAHUIO0 aTMOc(epbl CBOOOTHOW U
TBOPUYECKON JUCKYCCHM KaK MEXKIy TperojaBaTelieM W CTyICHTaMH, TaK M B CTYIECHUECKOM
rpynne. lleabto mpu 3TOM sBIsieTCS BbIpaOOTKAa y CTYAEHTOB HAaBBIKOB M KOMIIETEHIIM,
MO3BOJISIOIIMX CAMOCTOSITEIBHO BECTH UCCIIEA0BATENLCKYIO U HAYYHO-TIEAarOTMUECKYI0 padoTy.



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

DoH/1 OLIEHOYHBIX CPEACTB

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

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)

BxomHoM 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-OI1K-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; YV-OIIK-5; B-OIIK-5 Otyet no nabopaTopHOit
pabote
(ycTHO)

KonTponbHas padora no
BapuaHTaM (MMCbMEHHO)

TectupoBanue
(IMCBMEHHO)
[IpomexyTouHas aTTecTalus
3 IKzamen 3-OI1K-1; V-OIIK-1; B-OIIK-1 Bomnpocsl k 3x3ameny
3-I1K-1; V-TIK-1; B-TIK-1 (ycTHO)

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

OueHouHbIe CpeaCTBA 1JISl BXOJAHOI0 KOHTPOJISl, TEKYIIEr0o KOHTPOJISA U
NMPOMEKYTOUHOM aTTeCTANNM (AHHOTAIUA)

OneHOYHBIE CpelCTBA I BXOJHOTO KOHTPOJIS TPEACTABISIOT COO0OM BOMPOCHI,
KOTOPBIE 3aJal0TCs CTyICHTaM B MUCbMEHHOU (popMe. AHHOTAIUS MTPUBEICHA HUXKE.

B kadecTBe OILIGHOYHOTO CpEACTBA TEKYIIErO0 KOHTPOJS MCHOJIB3YIOTCS 3alllyTa
JIOMAITHUX 3aJaHui (MMCBMEHHO W YCTHO), YCTHBIA OTYET IO JIabopaTopHOil padoTte, TecT
(muceMeHHO). JlomariHee 3ajaHue TPECTaBISET COOOM pellleHHe 3ajad M0 BapuaHTaM U
YCTHYIO MIX 3aIUTy, B XO7€ KOTOPOH CTYACHT OOBSCHSET penienue. OT4eT 1o 1adopaTOpHBIM
paboTaM TIPOBOAMTCS B BHUAEC YCTHBIX OTBETOB HAa KOHTPOJIbHBIE BOIMPOCHI IO TEME
naboparopHoii pabotel. TecT mpeacTaBisger coO0OM BOMPOCHI C HECKOJIBKUMHU BapHUaHTaMU



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 (KH), kotopslii mpencraBisier coOO0Ml CyMMy pe3yJbTaTOB OLIEHOYHBIX CPEACTB
TEKYLIEr0 KOHTPOJIA.

JIns mpoMeXKyTOUHOM aTTeCTalld NPEAYCMOTPEHBI TEOPETUUYECKUE 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 IMPONLCHTHAsA KOHUCHTPAIUsA 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 dexry xumuueckoi peakuuu. Buibl TemmoBbIx 3 GeKToB.

N

CDaKTOpBI, BJIMAOINHNEC HA BEJIMYHHY TCIIJIOBOT'O 3(1)(1)6KT3 XAMHYECKON pC€aKuuu.

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

4 | Kakoii 00bEM YTIICKUCIIOTO Ta3a 00pa3yeTcs pY CTOPAHHUH YISl B KUCIIOPOJIE, €CITH MPU 3TOM
BbIZETsieTCs 787K [>K TETIIOTHI.

5 | CrannapTHbIe SHTaIBINU 00pa30BaHuUs )KUJIKON U razoo0pa3Hoii Boas! pu 298K paBHbl -285,8 1 -
241,8, cooTBeTCTBEHHO. PaccunTaiiTe SHTAJIBIINIO NCIIAPEHUS BOABI IPHU ITOW TEMIIEPATYPE.

IIpyMepHasi KOHTPOJIbHASI padoTa 0 BAPHAHTAM

3ananue Ne |

Beruuciure temoBodt  addext mporecca pazOaBieHuss (yepe3  TaONMYHBIE 3HAYEHUS
MHTErpalbHbIX TEIJIOT PAacCTBOPEHHUs) pacTBopa A (cM Tabi. Huxe) ¢ koHueHrpanuen Ci(cM. Tadml.) 1o
KoHIeHTpanuu Cy (CM. TabJl. HIXKe), €CITH HCXOJHOE KOJTMYECTBO pacTBopa A ¢ koHneHTpanuen Cy - 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

Wcnonp3yss WHTErpabHBIC TEIUIOTHI PAcTBOPEHUS, OIPEICIUTh TEIUIOBOH A (eKT mporecca
pa3baBneHus (4yepe3 TaOMUUHbIE 3HAUEHHS HMHTETPAIBHBIX TEIUIOT PAcTBOPEHHUS) M IOBBIIICHHE
TEeMIIEpaTyphl IPU CTaHJIAPTHBI YCIOBUSIX, ecii K 600 kr BemecTBa A (cM. Tabi.) koHueHTpauuu Cl (cm.
TabI1. HIbKe) H00aBmin X (cM. TabJ. HIKE) 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 paciimpeHus onpeae/isiercss 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 yroJl HaKJIOHAa KPUBOH, MOCTpoeHHOM B ocsix P-V, rioe P — naBnenue, V - 00bem

r yroJI HaKJIOHAa KPUBOH, MOCTPOCHHOM B ocsix F-S, rne F — cuita, S — turommane nopias

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

A TennoBoit 3hdexT peakunu paBeH pa3HOCTH CYMMBI TEIIOT 00pa3oBaHUs MPOAYKTOB
PEaKIMK U KCXOTHBIX BEHIECTB C YUETOM CTEXHOMETPUIECKUX KOI(D(DUITUECHTOB

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

B TermoBoil 3dexT peakunyu paBeH Pa3HOCTH CYMM TEIUIOT CropaHUs HPOAYKTOB
PEAKIIMY M UCXOJHBIX BEIIECTB C YYETOM CTEXHMOMETPUUECKUX KO (UIIEHTOB

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:kuTe Bce BUABI TENJI0EMKOCTH, KOTOPbIe ObIBAIOT

A M30x0pHAast TEMJI0EMKOCTh

b N3o00apHas TENI0eMKOCTh

B Hewnsorepmuueckas TEIOEMKOCTb

r AnunabaTHasi TEIIOEMKOCTh

Bonpoc Ne 7 | M30xopHbIe nmpouecchbl — 3TO MPOLECChI

A KoTopele MpOTEKarOT NpH MOCTOSIHHON TEMIIEpaType

b KoTtopeie mpoTekaroT npu MOCTOSHHOM JIABJICHUN

B Kotopsie mpoTekarT 6e3 TermiooOMeHa ¢ OKpyKarollei cpeaoi

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 WAeaTbHOTO Tra3a. 3akoH [lapms

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

5 PeanbHble rasel. YpaBHenue Ban-nep-Baanbsca

6 PeanpHble ra3sl. @akTop CKaTHs.




ITousTue TEPMOIAVMHAMHKU U XHUMHYISCKOHN TEPMOANHAMHNKU

Knaccugukaius TepMOAMHAMUYECKHUX TTEPEMEHHBIX

Tepmoannamuyeckue GyHKIMN — QYHKIIUU NIepexoa U COCTOSTHUS

10 | TepmoguHamu4deckasi cucremMa. THITBI CUCTEM.

11 | IlonsiTue Mmexanudeckoi pabOTHl Ha MPUMEPE PACIIMPEHHUsI 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 Hayay10 TEPMOJIMHAMUKH JUIsl ©300apHBIX IPOLIECCOB

18 | IlepBoe Hayayi0 TEPMOJIMHAMUKH ISl U30XOPHBIX MPOILIECCOB

19 | Kak mensiercs BHyTpeHHs1s sHeprus ¢ T nmpu P-const
U=f(V,T), CocraButs nuddepeHunansHoe ypaBHeHue. /lath onpeaeneHue KaxIoMy 4WieHy
MOJIYYMBIIETOCS] BBIPAKCHHUSI

20 | 2 Kak mensiercs sHTabus ¢ 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 n3MepeHre BHyTpeHHEN SHEPTruu

33 | Bugsl sHTANBIU]

34 | Bropoii 3akoH TepMoarHaMUKU. CaMONIPOM3BOIBHBIE MPOLIECCHI. DHTPOIUS KaK CTATUCTHYECKAs
byHKIHSA

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

36 | Bropoii 3akoH TepMoarHaMuKi. CaMOTPOM3BOIBHBIE MTPOLIECCH. DHTPOIHS KaK
TepMOoIHaMHuecKas pyHKIus

37 | 3MeHeHme SHTPOITUH MPH U30TEPMUUECKOM PACIIMPEHHIH T'a3a Yepe3 SHTPOIHIO -
CTaTUCTHUYECKYIO (DYHKIIHIO

38 | V3meHeHue SHTPOITUH MIPH U30TEPMHUUECKOM PACIIMPEHHUHN T'a3a Yepe3 SHTPOIHIO —
TEPMOJMHAMHYECKYIO (DYHKIINIO (PYHKIIHIO

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

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

41 | O6benuHEHHBIN 3aK0OH TepMoauHaMuKku. BeiBoj. HampasienHocTs nporieccoB. OTpuiiarenbHas

pabora

IIkaJbl oLleHKH 00pa30BaTeJIbHBIX 10CTHKEHU I
IIIkana OleHKH BXOHOI0 KOHTPOJIfA, 0TYeTA 10 JIadopaTopHOH 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€TCSI

HCIIPaBUTb, HJIK CAAaHO IIOCJIC YCTAHOBJIICHHOI'O CPOKa

11}

KaJ1a OLIeHKH TecTa, JOMAIIHero 3aJaHusl, KOHTPOJIbHOH padoThI
(o1IeHUBAETCS B MPOICHTAX):

IIpoueHTsI

TpeboBaHusi K 3HAHUAM

100-85

OTBeTHl Ha ITOCTaBJICHHBIC BOITPOCHI IIOJHBIC, YCTKHUE W PA3BECPHYTHIC. Pemenus 3aJa4
JIOTUYHBI, O1OKA3aTCJIbHbBI U JECMOHCTPUPYIOT aHAJTIUTUYCCKUEC U TBOPUCCKHUC CIIOCOOHOCTH
CTYACHTA.

84-70

I[aIOTCSI IMMOJIHBIC OTBECTHI Ha IIOCTABJICHHBLIC BOIIPOCHI. ITokazaHo YMCHHUC BbIACIATH
IIPUYUHHO-CIICACTBCHHBIC CBA3H. HpI/I pe€ICHUU 3aaa4y AJOIYIONCHBbI HE3HAYUTCIBHBIC
OH_II/I6KI/I, HCITPABJICHHLIC C TIOMOIIBIO «HABOJAIIMX> BOIIPOCOB NPCIIOAABATCIIA.

69-60

OTBeThl Ha BOIPOCHI U PEIIEHHs [TOCTABICHHBIX 3a/1a4 HEJ0CTaTOYHO NoiiHble. Jloruka u
IIOCJIEZI0BATEIBHOCTh B PELIEHUM 337ad MUMEIT HapylleHHs. B oTBeTax OTCYyTCTBYIOT
BBIBOJIbI.

OHeHKI/I B Oa/taX BBICUMTHIBAIOTCS IIyTEM HPOU3BCACHUA BCIMYUHBI BBICTABJICHHOI'O

MIPOIICHTA JIJI1 KOHKPETHOI'O BUA TEKYIETO KOHTPOJIS Ha MPEIBAPUTEIHHO 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
OIICHKH )
100-85 [TponBunyThIi | OTBETHI HA TIOCTABJICHHBIC BOTPOCHI MOJIHBIC, YSTKUE U Pa3BEPHYTEHIC.
YPOBEHB Pemrenust 3amad  JIOTMYHBIL, JIOKA3aTelIbHBI W JEMOHCTPHPYIOT
AHAIUTUYCCKUE ¥ TBOPUCCKHUE CITOCOOHOCTH CTY/ICHTA.
84-70 Cpenuuii JlaroTcsi TIOJIHBIE OTBETHI Ha TIOCTABJICHHBIC BOMPOCHL. IlokaszaHo
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 BOMPOCH! M PEUICHHS MOCTAaBICHHBIX 3a7a4 HEAOCTATOYHO
nostHble. JIormka W TOCIeOBAaTEIBHOCTh B PEIICHUH 337a4 WMEIOT
HapylieHus. B oTBeTax 0TCyTCTBYIOT BBIBOJIBL.

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

JTACITATUIAHBI
MUCHUTUINHE.

WM IPOMCKYTOYHYIO aTTCCTAHUIO, CUUTACTCA HECATTCCTOBAHHBIM I10 I[&HHOIZ

HToroBas orjeHka 1o SK3aMEHY BBICTABIIACTCS MyTEM MEPeBOjia HAOpaHHBIX OAJIOB 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 — KHey0081emeoPUMEbHOY) Menee 60 F




Y4eOHO-MeTOAMYECKOEe U MH(POPMALIMOHHOE O0ecriedeHUue Y4eOHO TUCIUIINHBI
OcHoBHas nUTEpaTypa:
1. ®usuyeckas xumus : yueoHoe rnocooue / H. B. benoycosa, M. H. Bacunbsera, 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. ®usndeckas W KoJulougHas xumus : ydeOHoe mocooue / 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. ®usnueckass U KOJUIOUWIHAS XUMHS : yuyeOHoe 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. Ousmueckas u KoutougHas xumwus. [Ipaktukym : ydeO6HOe mocobume / II. M.

Kpyrmsikos, A. B. Hymraesa, 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'. @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

YuebHo-MeToanvecKast InTeparypa

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

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

8. 3epubikuHa A.A. . MeToaudeckue yka3aHus K pakTuaeckor padore. « TermmoeMKocTb.
3akon Kupxrodday - banakoso: BUTU HUAY MU®UH, 2020. - B anpobarum

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

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. 3epupimkuHa A.A. . Metonndeckre ykazaHus K JabopaTtopHoit padore «OnpeeneHue
TEIJIOTHI PA3JIOKEHUSI HEOPTrAHNYECKUX BEIIECTB METOAOM NG (hEpEeHIIMaTbHOTO TEPMUUECKOTO
a"amm3a» - banakoso: BUTU HUAY MU®U, 2020 - B anpodaruu

12. TaranoBa B.A. Metoauueckue yka3zaHusl K BBITIOJIHEHUIO JIAOOPATOPHOU pabOThI
«Kanopumerpus » - banakoso: BUTU HUAY MUDU, 2018

13. TaranoBa B.A., TapanoBa C.A., I'epacumoBa B.A. Metoauueckue yka3aHus K
BBITIOJTHEHUIO JTab0paTopHO paboThl «OmpeneneHne Y HEPTUH aKTUBAIIUH TTPOIIECCa METOI0M
muddepeHaTpHO-TepMUYecKoro aHamm3ay - banakoso: BUTU HUAY MU®OU, 2018
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https://e.lanbook.com/reader/book/5246/#5
https://e.lanbook.com/reader/book/67473/#7

14. TaranoBa B.A., KombuibioB B. B. Mertoauueckue yka3aHus K BBITIOJTHEHHUIO
nabopatopHoit paboThl «MccrnenoBaHre KUHETUKH PEAKIUM Pa3JIOKEHUS THOCEPHOM
kucaoTe» - banakoso: BUTHU HUAY MUDU, 2016

15. TaranoBa B.A., Ilnuxumze C.A., KonbuibiioB B.B. Meroaudeckue ykasaHus K
BBITIOJIHCHHIO JTA0OpaTOpHOU paboThl « «OmpemeneHne dHEPTrUu aKTHBAIUU» - baiakoBo:
BUTHU HUAY MUDU, 2016

IIporpammuoe obecnieuenue u UHTepHeT-pecypcenbl:
1. T1IO Microsoft Office PowerPoint 2007.

2. I1O Microsoft Office (WORD, EXCEL) 2010.
3. http://www.chemspider.com — mopTan moucka W HHGOPMALUU O XUMHYCCKUX

COCINHCHUAX

4. http://www.chem.msu.su/rus/teaching/phys.html - VYueGubie wmarepuaisl 10
(bU3UIECKON XUMUN

5. http://students.chemport.ru/4phys.shtml - YueGHbIe MaTeprab M0 GU3UIECKON XUMHUN

6. .https://www.gubkin.ru/faculty/chemical_and_environmental/chairs_and_departme
nts/physical_and_colloid_chemistry/metodicheskie-materialy.php - YueGubie MaTepuas 1o
(hbU3NIECKON XUMUHU

MarepuanbHO-TeXHHYECKOE o0ecnevyeHne y4eOHOM M CHUIIIMHbI
JleklMOHHBIE  3aHATHUS  TPOBOASTCS B CHCHHAIM3UPOBAHHBIX  AyJUTOPHUSX,

OCHAILIEHHBIX MYJIbTUMEIUUHBIM 00OpyAoBaHueM. JlJig1 IpOBeIEeHUs JEKIUU UCIOJIb3YyETCs
MYJIbTUMEAUNHBIA KypC JIEKIUI, BUACO(PUIbMBI, MAKEThI U TIAKATHI.

[IpakTrueckue 3aHATAS MPOBOAATCS B KOMIBIOTEPHBIX 3alaX, OCHAIICHHBIX
HeoOxoauMbIM 110.

JlaGopatopHble 3aHATHUS MPOBOIATCS B JAOOpPaTOpUM, OCHALIEHHOM CTaHIAPTHBIMU
KOMIUIEKCAMH OTE€YECTBEHHBIX U 3apyOEKHBIX TPUOOPOB U YCTAHOBOK.

Y4eOHo-MeTOAMYECKHE PEKOMEHAALMH VISl CTYJACHTOB

1. Yka3anus 175 npoCIyllIuBaHUs JEKIIUI

Ilepen HayanoM 3aHATH BHHMMATEIbHO O3HAKOMUTHCS C YYEOHBIM IJIAHOM
MIPOBEICHMSI JIEKIIUI M CIIMCKOM PEKOMEHI0BAHHOM JIUTEPATYPHI.

Ilepen mocenieHreM OYepEeIHON JEKIMU OCBEXKUTHh B MaMsTH OCHOBHBIE KOHLEMLUU
NpoiJeHHOro paHee Marepuana. IloaAroroBuTh npU  HEOOXOIUMOCTH  BOIPOCHI
npenogasatento. He Hao onacaThcesi, 4TO BOIIPOCHI MOTYT OBITh MPOCTHIMH.

Ha nekuuu ocHOBHOE BHUMaHME CJENYeT yAENsATh HE (popMynaM U MaTeMaTHUYECKUM
BBIKJIAJIKaM, & COJICPKAHUIO N3YyYaeMbIX BOIIPOCOB, ONPEICTICHUSIM U TOCTAaHOBKAM 3a]1ay.

B npouecce m3yuyeHuss JNEKIMOHHOTO Kypca HEOOXOAMMO IO BO3MOKHOCTH YacTo
BO3BpAILIATECSI K OCHOBHBIM IMOHSTUSM M METOJAM peIIeHUs 3a1ad (37eCh BO3MOXKEH
BBIOOPOYHBIN KOHTPOJIb 3HAHUN CTY/ICHTOB).

XenaTenbHO KCMONB30BATh KOHCIIEKTHI JIEKIHMI, B KOTOPBIX HCIIOJIB3YETCS MPUHATAS
npernojaBaTesieM CUCTeMa 0003HaYeHUI.

s Gonee moapoOHOTO M3y4YEHHUs] Kypca cieayeT padoTaTh ¢ PEKOMEHI0BAaHHBIMU
JUTEPATYPHBIMH HCTOYHUKAMH U BHOBb IOSBIISFOIIMMUCS UICTOYHUKAMM.
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2. YKazaHus U1 y4acTus B IPAKTHYECKUX 3aHATUAX

Ilepen mnocemeHreM IPAKTUYECKUX 3aHATUN YACHUTb TEMY M CaMOCTOSTEIBHO
U3YYUTH CBA3AHHBIC C HEH NOHATUS U METOBI PELICHUS 3a1a4.

[lepen pemeHueM 3ajad akTHMBHO Y4YacCTBOBAaThb B OOCYXKIIEHUHU C IIpenojaBaTesieM
OCHOBHBIX IOHATHH, CBA3aHHBIX C TEMOM NPAKTUYECKOTO 3aHATHUA.

B mpouecce pelieHns 3anad BECTU IUCKYCCHIO C IIPEIOJABATENEM O IIPABUIBHOCTU
IIPUMEHEHUS METOJIOB UX PEIICHMUS.

IIo BO3MOXHOCTH CaMOCTOSITEJIBHO JOBOJWUTH PELICHUE NpeIaraeMbIX 3axad 1o
OKOHYATEIbHOIO UTOTA.

B KoHIIE MpakTUYECKOro 3aHATUS MPU HEOOXOJWMOCTH BBIICHUTH y IPENOAaBaTeNs
HESICHBIE BOIIPOCHI.

OcHOBHBIE pe3yIbTaThI BHIIIOJIHEHUS PA0OTH HEOOXOAMMO pacredyararhb.

3. Yka3zaHus J1sl BHITIOJHEHUS JIaOOpaTOPHBIX paboT

CobOmronath  TpeOoOBaHUSI TEXHMKHM O€30MacHOCTH, JJIA YEero MpoCiyliaTh
HE00XO0MMbIE Pa3bICHEHUSI O IPABUILHOCTH MOBEJICHUS B TaOOPaTOPHUHU.

[lepen BbIMONHEHHEM JTa00OPATOPHOIN PabOTHI MPOBECTU CAMOCTOATENHHO MOJATOTOBKY
K paboTe M3yYHUB OCHOBHBIC TEOPETUUYECCKUE MOJTOKEHUS, 3HAHUE KOTOPHIX HEOOXOAUMO JIJIst
OCMBICJICHHOTO BBHITIOJTHEHUS PAOOTHI.

B nporuiecce BbInosiHEHUsT pabOTHI CIEAYET MOCTOSIHHO OOIIATHCS C MPErojiaBaTeseM,
HE JIOIYCKas MO0 BO3MO>KHOCTH HEMIPABUIIBHBIX JICMCTBUMU.

OCHOBHBIE pe3yJIbTaThl HKCIIEPUMEHTOB HEOOXOIMMO 3a(hMKCUPOBATh B TMCEMEHHOM BHJIE.

[Ipu cmaue 3auera mo paboTe MOATOTOBUTH OTYET O TMPOJETAHHOW paboTte, Te
JIOJIKHBI OBITH OTPAKEHBI OCHOBHBIC PE3YJIBTATHI U BHIBOIBI.

4. YxazaHusl 1Jis BBIIIOJHEHUS] CAMOCTOSITEIbHON pabOThI

[TomyunTe y mnpemnogaBaTens 3aJaHUE U CIHUCOK PEKOMEHIOBAHHOW JUTEPATYpHI.
N3yyeHne  TEOpPETMUYECKHMX  BOMPOCOB  CIEAYET  MPOBOJUTH MO  BO3MOXKHOCTHU
CaMOCTOSITENIbHO, HO MPU 3aTPYAHEHUSX 00paliaThCsl K MPEnoaaBaTeto.

[ToaroToBUTH MUCHMEHHBIN OTUET O TIPOJICTIaHHON padoTe.

[Ipu BeIMONHEHNH (GPOHTANBHBIX 3aJaHUN M0 YCMOTPEHHUIO IpernojaBaTess padoTa
MOKET OBITh OIlcHEHa Oe3 MHUCHbMEHHOIO0 OTYeTa Ha OCHOBE OTBETOB HA KOHTPOJIHHBIC
BOIIPOCHI, MPU YCIIOBUM aKTUBHOM CaMOCTOSITEILHOM paOOTHI.

[ToaroToBUTH OTBETHI HA KOHTPOJIBHBIE BOITPOCHI.

MeToauveckue peKOMEHAALNH JIVISl IpenoaaBaTesien

1. Ykazanus njs npoBeAeHUs JEKIUN

Ha mepBoi#i BBOIHOM JEKIMK CAeNaTh OO 0030p COAEpKaHUSA Kypca M OTMETHTH
HOBBIE METOJABl U IMOAXOJbI K PELICHUIO 3aJay, pacCMaTpUBAEMbIX B KYypCE€, IOBECTH 0
CTYJIEHTOB TpeOoBanus kadeapbl, OTBETUTH HA BOPOCHI.

[Ipy moaroTroBKE K JEKIIMOHHBIM 3aHATUSM HEOOXOIMMO MPOAYMAaTh IIJIaH €ro
MPOBEICHUS, COACPHKAHUE BCTYIUTEIHHOM, OCHOBHOW M 3aKIIOUUTEIBHOW YacTH JIEKIUH,



O3HAKOMUTHCSI C HOBMHKAMHU Y4€OHOW W METOAMYECKOW JUTEpaTyphl, MyOJUKAIUSIMU
NEPUOJANYECKOM IeYaTH IO TEeME JIEKUMOHHOTO 3aHATHs. llepen M3oKEeHUeM TEKyIIEero
JIEKIIMOHHOTO MaTepHalia HallOMHUTh 00 OCHOBHBIX UTOTaX, TOCTUTHYTBHIX HA MPEIbLAYLINX
nekiusax. C 5TOM 1Enpl0 3aJaTh HECKOJIBKO BOINPOCOB AyJIUTOPUU U OCYIIECTBUTH
BBIOOPOYHBIN KOHTPOJIb 3HAHUS CTYACHTOB.

B xozme NEKIIMOHHOTO 3aHATHS TMPENOoJaBaTeNb JIOJDKCH Ha3BaTh TEMy, ydeOHBIC
BOIPOCHI, 03HAKOMUTH CTYJEHTOB C MEPEYHEM OCHOBHOW M JOTOJHUTEIBHOU JTUTEpPATyphl
no Teme 3aHsATusA. PackphiBasi cojepkaHue Y4eOHBIX BOIMPOCOB, aKIIEHTUPOBAThH BHUMAaHUE
CTYJICHTOB Ha OCHOBHBIX KATE€TOpUsX, SBIEHUAX U TPoOleccax, OCOOEHHOCTIX UX
npoTrekaHus. PacKpbeIBaTh CYIIHOCTh M COJEPKAHUE PA3TUYHBIX TOUEK 3PEHUS U HAYyYHBIX
MOJIXOJI0B K OOBSICHEHUIO TE€X WJIM UHBIX SBJICHUH U MPOIIECCOB.

Cnemyer aprymMeHTUpPOBAHO OOOCHOBAaTh COOCTBEHHYIO IIO3HMIIMI0O TIO CIOPHBIM
TeopeTUYecKuM BompocaM. [IpuBoguTe mnpumepbl. 3ajaBaTh MO X0y HU3JIOKEHUS
JIEKIIMOHHOTO MaTepuaja PUTOPUYECKHE BOMPOCHI M CaMOMY JaBaTh HAa HUX OTBET. OJTO
CIIOCOOCTBYET aKTUBU3AIMUA MBICIUTEIBHON JEATEIbHOCTH CTYJICHTOB, MOBBIIMICHUIO HX
BHUMaHUS M HHTEpPEca K MaTepually JIEKIHH, €€ cojepxkaHuto. [IpenomaBaTens A0JKEH
PYKOBOJUTH pPaOOTOW CTYJEHTOB II0 KOHCIEKTUPOBAHUIO JIEKIIMOHHOTO MaTepuarna,
MOIYEPKUBATH HEOOXOIUMOCTh OTPAXKEHUS B KOHCIIEKTaX OCHOBHBIX MOJIOKEHUHN U3ydaeMoin
TeMbl, 0CO0O0 BBIJEISASA, KAaTErOpHabHBIM ammapar. B 3akiIi04UTeIbHON YacTu JICKIUU
HE00X0IMMO C(HOPMYIHPOBATH OOIIUE BHIBOABI IO TEME, PACKPHIBAIOIINE COJICPKAHUE BCEX
BOIIPOCOB, TTOCTaBJIECHHBIX B JeKIHU. OOBSIBUTH IJIaH OYEPEAHOTO MPAKTUUECKOTO 3aHATHUSA,
JaTh KpaTKUE PEKOMEHJAIUM MO TMOJTOTOBKE CTyACHTOB. Omnpeneiutb MECTO U BpeMs
KOHCYJIBTAIIMK CTYJIEHTaM, TIOKEJIaBIIUM BBICTYIIHUTh C JOKJIaAaMH U pedepaTamu.

Ha mocnegneit neknuu yaenuTh BpeMs Uisi 0030pa HanOoJiee Ba)KHBIX MOJIOKECHHH,
PacCMOTPEHHBIX B Kypce.

2. YKa3zaHus s IPOBEACHUS IPAKTUYECKUX 3aHATHI

YeTko 0003HAYUTH TEMY MPAKTUUECKOTO 3aHSATHUS.

OOCyaUTh OCHOBHBIE TIOHSTHUS, CBSI3aHHBIE C TEMOM MPAKTUUYECKOTO 3aHSTHS.

B mporecce pemieHus 3a7ad BECTH AMCKYCCHIO CO CTYJIEHTaMU O MPaBUIBHOCTH
MIPUMEHEHUSI TEOPETUUECKUX 3HAHU.

OtmeyaTh CTYJIEHTOB, HanbOoJee AaKTUBHO YYACTBYIOIIMX B PEIICHUWU 3a/lad U U
JTUCKYCCHSIX.

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

3. Ykazanus 115 TpoBeeHUS J1a0OPaTOPHBIX 3aHSITHH.

CoOmonath TpeOOBaHUS TEXHUKM OE30MACHOCTHM M TMPOBOJUTH HEOOXOIUMBIE
Pa3bsICHEHUSI O MMPABWJIBHOCTH MOBEJCHUS B JJAOOPATOPUH.

[lepen BbIMOMHEHHWEM J1A0OPATOPHOUW PabOTHI TPOBEPUTH CTENEHh TOTOBHOCTH
CTYJICHTOB, HAIOMHUTH ¥ OOCYJUTH OCHOBHBIC TEOPETUUECKHE MOJIOKECHUS, 3HAHUE KOTOPHIX
HEO0OXOMMO JIsl OCMBICIICHHOTO BBITIOJTHEHHS pa0oT.

B mpornecce BbmosiHeHUs pabOTHI CIAEAyeT MOCTOSTHHO OOIAThCS CO CTYACHTaMU, HE
JOIyCKasl 110 BO3MOYKHOCTH UX HEIPABUIIbHBIX JIECUCTBUM.



TpeboBaTb, 4TOOBI OCHOBHBIE PE3YJbTAaThl IKCIEPUMEHTOB ObUIM 3a()MKCHPOBAHBI
CTYJEHTaMH B INCbMEHHOM BH/IE.

ITpu npueme 3ayeta no paboTe TPeOOBATH OTUET O MPOJAETAHHON paboTe, IAe TOJKHBI
OBITh OTPa’KEHbl OCHOBHBIE PE3YJIbTATHI U BHIBOJIBI.

4.YKa3zaHusl 10 KOHTPOJIIO CAaMOCTOSITENIbHON PabOThI CTYJEHTOB

[To ycMOTpeHHIO TpernogaBaTesis 33JaHue Ha CaMOCTOATENbHYI0 pPab0Ty MOXKET OBbITh
WHANBUAYAIbHBIM HIH (PPOHTATBHBIM.

[Tpu ncnosib30BaHUN MHAMBUAYAIBHBIX 3a/laHUi TPeOOBAaTh OT CTYA€HTA MUCbMEHHBIN
OTYET O MPOIETaHHON padoTe.

[Tpu npumeHeHuH (POHTAIBHBIX 3aJaHUN BECTH KOJUIEKTUBHBIE OOCYXKIEHHUS CO
CTYJEHTaAMH OCHOBHBIX TEOPETUUECKHUX MOJIOKEHUH.

C 1enpl0 KOHTPOJS KauecTBa BBIMOJHEHHUS CaMOCTOSTENbHON paboThl TpeboBaTh
WHIUBUyaJIbHBIE OTYETHl (JOIMYCTUMO BMECTO MHCbMEHHOIO OTYETa MPUMEHATH
WHJUBUTyaJIbHbIE KOHTPOJbHBIE BOIIPOCHI).

[Iporpamma cocrtaBiieHa B cooTBeTcTBUU C TpeOoBanusmu OC HUAY MUDU u
y4eOHBIM IIJIAHOM OCHOBHOM 00pa30BaTeNIbHOM IMPOTrpaMMbl IO HAMPABJICHUIO MOATOTOBKHU
18.03.01 «XuMu4eckasi TEXHOJOTHSD.

Pabouyro nmporpamMmmy coctaBmil @ JOLIEHT, 3epHBIIIKNHA A. A.
Penenzent %/[3‘4 noment, 3yoosa H.T'.
X/

[Tporpamma onobOpena Ha 3acenanun Y MKH 18.03.01 «XuMuueckasi TEXHOJOTHS» OT
15.11.2021 roma, mporokomn Ne 2.
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