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Lesb ocBOEHUS TUCHMIIIHHBI

dusnueckas XuMHs Kak (yHIaMeHTanbHas AWCLUUIUIMHA SBISETCd OJHUM U3 OCHOBHBIX
KOMIIOHEHTOB, COCTABJISIOLIMX METOJOJOTMUYECKYI0 0a3y MOArOTOBKM CIIEHHUAINCTOB, CBA3AHHBIX C
XMMHYECKON TEXHOJIOTHEN.

W3ydenne Hpu3nuecKoit XUMUU MPecIelyeT CIAeIYIONIIe eH:

— OCBOCHME OCHOBHBIX IOJIOKEHUN pa3fesoB pU3NUECKOW XUMHUU (XMMUYECKOH TepMOJIUHAMUKH,
TOMOTCHHBIX W TE€TEPOreHHBIX XHWMHYECKHX PAaBHOBECHH, CBOHCTB PpacTBOPOB, AIIEKTPOXUMHUYECKHX
IPOLIECCOB U XMMUYECKON KUHETUKU U T1P);

— pa3BUTHE Yy CTYAECHTOB XMMHYECKOTO MHPOBO33PEHHUS U MPHOOPETEHUSI MM 3HAHWH M MOHMMAaHUS
3aKOHOB MpPOTEKaHWs (HU3MYECKUX M XUMHUYECKMX IPOLIECCOB, YMEHUS MCIOJb30BAaTh 3TU 3HAHMA JUIA
Npe/ICKa3aHusl HAIPABICHUS TPOTEKAHUS JIF0O0T0 (DU3MKO-XMMHYECKOTO TpOIecca B OKPYKAIOIIEH cpere,
XUMHYECKUX TEXHOJIOTHSIX, ISl BHIOOPA ONTUMAIBHBIX YCIIOBUM ITPOBEIEHUS TEXHOJIOIMYECKUX MPOLIECCOB, T.
€. JUIsl YIPaBJICHUS] UMU.

N3yueHne qUCHUIUIMHBI JOJKHO OCHOBBIBAThHCS Ha CIEAYIOIIMUX NMPO(ECCHOHANBHBIX CTaHAApTaX:

- 26.001. Cpemmanuct 1O OOECIEYEHHIO KOMIUIEKCHOTO  KOHTPOJS  IPOU3BOJICTBA
HaHOCTPYKTYPUPOBAHHBIX KOMIIO3UIIMOHHBIX MaT€pHUaJIOB;

- 26.004. CpoeuMamucT 1O TNPOU3BOACTBY  BOJIOKHHUCTBIX  HAaHOCTPYKTYPHUPOBAaHHBIX
KOMIIO3ULIMOHHBIX MAaTE€pUaIOB.

MecTto nucuuninabl B crpykrype OOII BO

[IpenonaBanue pu3NIECKON XUMHUH 0a3MpPyeTCss HA MEKIUCIUIUTMHAPHBIX CBS3SX U HEPa3phIBHO
CBSI3aHO C M3Y4YCHHEM TaKUX JUCLMILUIMH, KaK MaTeMaThka, (u3uKa, o0Ilas U HeopraHudeckas XUMMs,
aHATMTHYECKast XUMHS, PU3UKO-XUMHUECKUE METOJbl aHajH3a, OPraHuYecKas XMMUs, TTOBEPXHOCTHBIC
SBJICHUSI U JAUCHEpCHbIE cucTeMbl. [lonydyeHHble 3HAHMS MO0 JUCLUIUIMHE MOTPEOYIOTCS Ul W3Yy4eHUs
CTIEMANBHBIX XUMHYECKUX U TEXHOJOTHYECKUX JAUCIUILTAH TaKUX KaK:

- 001113 XMMHUYecKast TEXHOJIOTUS

- TEOPETUYECKHE OCHOBBI TEXHOJIOTHH HEOPTaHMYECKUX BEIIECTB

- BBEJICHUE B HAHOTEXHOJIOI'HU

- OCHOBBI HAHOTEXHOJIOTHH

- KpUOT'€HHbIE TEXHOJIOTHH

- IPOLIECCHI U ammapaThl XAMUYECKON TEXHOIOTHU

- XUMUYECKHE PEAKTOPBI

- METOBI HCCIIEIOBAHUS TEXHOJIOTHH HEOPTaHMUECKUX BEIIECTB

- TEXHOJIOTHUSI KaTaJau3aTopoB U aJICOPOEHTOB IIp.

[Tocne n3ydeHus: MUCIUILIAHBI BBITYCKHUKH JIOJDKHBI OBITH TOTOBBI K BBIMOJIHEHHIO CIIEIYFOIIUX
TPYAOBBIX (PYHKIUI:

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

- D/01.6. CoBepiiieHCTBOBaHHE TEXHOJIOIMH, MEXaHU3ALMA U aBTOMAaTH3alUsl IPOU3BOICTBEHHBIX
MIPOLIECCOB;

Komnerenuun odyuaromerocsi, popmupyembie B pe3y/ibTaTe 0CBOEHUS! I CUUIIIMHBI
B nmnporecce ocBOeHHsT JaHHOM JAMCHUIUIMHBI Yy CTyAeHTa (OPMHUPYIOTCS — CIETYIOIINE
KOMITETEHITNH:
— obmenpodeccuoHaIbHbIC

Kon HaumenoBanue
WNHaukaTopsl TOCTUXKEHUS] KOMIIETEHLIUN
KOMIIETEHIINH KOMIETEHIINU
OIIK-1 CriocobeH u3yyars, 3-OI1K-1 3HaTh pU3UKO-XMMUYECKHE CBOWCTB
aHAJIN3UPOBATH, MaTepuasoB, OCHOBBIBAsICh HA 3HAHUSIX O CTPOCHUU
MCIIOJIb30BaTh MEXaHNU3Mbl | BEILECTBA, IPUPOJE XUMUYECKON CBA3M Pa3INYHbIX
XUMHUYECKHUX PEAKIIHiA, KJIACCOB XUMHUYECKHX AJIEMEHTOB, COEIMHEHUH, BEIIECTB
IIPOUCXOSAIINX B U MaTepUajoB
TexHoJorndeckux mnporneccax| ¥Y-OIIK-1 YMers ucnonb30BaTh MEXaHU3MBbI
Y OKPY’KaIOILEM MUDE, XUMHUYECKHUX PEAaKLMH, IPOUCXOIAIINX B
OCHOBBIBASICh Ha 3HAHMSIX O | TEXHOJOTMYECKHUX MPOIEccax U OKPYKAIoIeM MUpe, JUIs
CTPOEHHUH BEILIECTBA, OINpPEEIICHUS] KAYECTBEHHBIX U KOJIMUECTBEHHBIX




MPUPOJE XUMUYECKOU CBSI3U | XapaKTEPUCTHK BEIIECTB U MAaTEPUAJIOB
Y CBOMCTBAax pa3jinyHbIX B-OIIK-1 BnageTs aHaln30M METOJIOB ONPEAECTICHUS
KJIaCCOB XMMHYECCKHUX TpeOyeMBbIX MapaMeTPOB U3MEPEHUS KAYeCTBEHHBIX U
3JIEMEHTOB, COSJIUHEHHU, KOJIMYECTBEHHBIX XapaKTEPUCTHK MPOO CHIPhS U
BEIIIECTB U MAaTEPUAJIOB nosrypabpukaTroB
OIIK-5 Crnioco0eH ocy1ecTBIATh 3-OIIK-5 3HaTh TEXHOJIOTMYECKUI TIPOLIECC, CBOMCTBA
AKCIIEPUMEHTAIbHbIE CBIPbSl TOTOBOM MPOAYKIIUH JJIsl OCYILIECTBICHUS
WCCIE0OBAHUS U UCIIBITAHUS | SKCIEPUMEHTAIBHBIX UCCIIEIOBAHUN U UCTIBITAHUHN
10 3aJJaHHON METOJUKE, OTIBITHBIX 00Pa3II0B MAaTEPHAJIOB I10 33JITaHHON METO/IMKE
MIPOBOIUTH HAOIOICHUS U V-OIIK-5 YMeTh BBIIOIHATH 3KCIIEPUMEHTAIbHbIC
HU3MEPEHHUS C YUYETOM UCCJICIOBAHMS U B 00pabOTKe, MHTEPIIPETAIIUN
TpeOOBaHUHN TEXHUKHU MOJTYYECHHBIX SKCIIEPUMEHTAIBHBIX IAaHHBIX
6e3onacHoctu, oopadareiBath | B-OIIK-5 Brnasers HaBbIkaMu pa3paOOTKH periiaMeHTa
Y UHTEPIPETUPOBATH MIPOBEICHUS UCIIBITAHUI HOBBIX 00Pa3IlOB MPOIYKIIHH C
AKCIIEPUMEHTAIBHBIC JAHHBIE | YIETOM TPEOOBAHMI TEXHUKHU 0€30MaCHOCTH
— npoeccuoHaNbHbIe
Kon HaumenoBanue
NHnukaTopbl 1OCTUXKEHUS KOMITETEHIIUH
KOMITCTCHIIUI KOMITCTCHIIUI
[1K-1 Cnoco0eH m1aHupoBaTh U 3-1IK-1 3HaTh npuMEeHEHNE METOI0B MATEMATHUYECKOT O
MPOBOANTH (PU3UYECKHE U aHaIM3a, MOJICIMPOBAHUS U TEOPETUUECKUX OCHOB JIJIsI
XUMHUYECKHE SKCIIEPUMEHTHI, | TPOBEICHUS HAYYHO-UCCIIE0BATEIbCKUX padoOT U
MIPOBOAMTH 00PabOTKY HX HCIBITAHUH
pE3yNbTaTOB U OLIEHUBATH V-IIK-1 YMeTh BBIOJIHATh GU3HYESCKUE M XUMHUUECKHE
MOTPEITHOCTH, BBIJIBUTATh IKCIIEPUMEHTAIILHBIC PA0OTHI, IPOBOAUT 000OIICHHE U
TUIOTE3bl M YCTAaHABIUBATh | 00pabOTKYy UX pe3ylbTaToOB, OLIEHUBAET MOTPEUIHOCTH,
TPAHUIIBI UX TPUMEHEHUS, BBIJIBUTACT TUIIOTE3bl U YCTAHABIMBACT TPAHUIIBI UX
MIPUMEHSITh METOIbI MPUMEHEHUS
MaTeMaTudeckoro aHanu3a u | B-11K-1 BiageTs MeToaMu IIOArOTOBKHA METOIUIECKOrO
MOJICTTUPOBAHUS, PYKOBOJICTBA I10 IPOBEACHHUIO (PU3NYECKUX U XUMHUYECKUX
TEOPETHUECKOTO U SKCIEPUMEHTOB U HAYYHO-UCCIIEA0BATEIILCKUX padOT
SKCIEPUMEHTATIBLHOIO
HCCIICIOBAHUS
[1K-2 Crioco0€eH UCII0JIb30BaTh 3-IT1K-2 3HaTh cBOMCTBAa XUMHYECKHUX 3JIEMEHTOB,
3HAHUE CBOMCTB XMMUYECKUX | COSIMHEHUI 1 MaTepUajIoB Ha KX OCHOBE JIJIsI COOJIOICHHS
3JIEMEHTOB, COCAUHEHUN 1 TEXHOJIOTMYECKOTO pErjiaMeHTa
MaTEPUAIIOB HA UX OCHOBE V-TIIK-2 YMmeTs ucnonb30BaTh 3HAHUSI CBOMCTB
JUISL pelleHus 3a/1a4 XUMHUYECKUX HJIEMEHTOB, COEIMHEHUH U MaTEPHUATIOB HA UX
npodecCuoHATIbHON OCHOBE JIJIsl PEIICHUs 3a]1a4 110 BBITYCKY MPOAYKIIUU B
JIeSITeIIbHOCTH CTPOTOM COOTBETCTBHH C TEXHUYECKUMU TPEOOBAHUSIMH
B-I1K-2 Bnaners HaBbIKaMH pa3pabOTKU MPEIOAKEHUS 1O
KOMILIEKCHOMY UCIOJIb30BAHUIO ChIPhS U YTUIIU3ALINHT
OTXOJIOB IMPOU3BOJICTBA
3aaun BOCIUTAHMS, peaju3yeMble B PAMKAaX OCBOCHH S TN CIIUTIJIHHbI
Bosneuenue B
Co3nanue
Hamnpasnenue — Hcnonp3oBanne BOCIII/ITaTeJ'H)HOFO Pa3HOIUIAHOBYIO
/uenu N T — MOTEHIMaNa Y9eOHOW JUCIIUILTUHBI BHEYUYEOHYIO
JeITEIbHOCTD
[Ipodeccuon | popmupoBanue Hcnonp30BaHME BOCIUTATEIHLHOTO 1.Opranu3zaius Hay4HO-
aJlbHOE U KYJIBTYPBI MOTEHIIHANa JUCIMITINH MPaAKTHYECKUX
TPYJI0BOE HCCJIEZIOBATENBCKOM | MPOQECCHOHATBFHOTO MOTYIIS JUIS KOH(EepeHIHiA U BCTpeY
BOCIIUTAHUE | M HHXKEHEPHOU (dhopMHUpOBaHUS UHKEHEPHOTO C BEIyIIUMH
JIeSITCIIbHOCTH MBIIUICHUS U UHKEHEPHOU KYIBTYpHI 32 | CHIEHUaTUCTaMu
(B16) CYET IPAKTUYECKUX CTYIAECHUYECKUX MpEANPUATHI TOPOJA U
MCCJIEI0BAHUM COBPEMEHHBIX BEeTepaHaMU aTOMHOM
MIPOU3BOJICTBEHHBIX CUCTEM; IPOCKTHOM | OTPACIIH.




JeSITEILHOCTH CTYJIEHTOB 10 pa3paboTke
Y ONITUMU3ALNN TEXHOJOTHYECKUX
CUCTEM, CBSA3aHHOM C pelIcHUEM
peasbHBIX MPOU3BOACTBEHHBIX 3a/1a4;
MPOXOXKJICHHS Yepe3 Pa3sHOOOpa3HbIe
UTPOBBIE, TBOpUECKHE, (PecTUBATBLHBIC
(dbopMbI, TpeOyroIIMe aHAIA3a CIIOKHOTO
00BEKTa, MOCTAHOBKU OTHOCUTEIHHO
HEro nmpeoOpa3oBaTeNIbHBIX 3314 JUIsl UX
ONTHUMAJILHOTO PEIICHUSI.

2. Opranu3zanus u
MIPOBE/ICHUE
MPEIMETHBIX OJMMITHA]T
W y4acTue B KOHKypcax
npodeccnoHaIEHOTO
MacTepcTBa.

3.Yuacrue B
€XKETrOIHBIX aKIUsIX
CTYICHYCCKHUX
CTPOMTENBHBIX OTPSIJIOB

CTpyKTypa u coiep:KaHue y4eOHOM TN CIUTIIUHbI

JuciumiiiHa mpenoiaeTcs CTyAeHTaM B 5-om cemectpe. OOmas TpyA0eMKOCTh IUCIIUTUTHHBI
COCTaBJISIET 6 3a4STHRIX eauHUIl, 216 aK. 4acos.

Kasennapuslii mian

No Buabl yueOHoit
P AeATEIbHOCTH (B Yacax) Makcu
a Ne = 2 MaJlb-
T = g ATTecra .
3 HaumeHnoBaHue pa3iesa = = = HbIi
| ¢ (TeMbI) AMCHUILTHHBI = = S| 2|y | Wmpaena | o
S| E| 8| 5| & | (bopma)
€ o) > =% = @) 3a
bl = S <
J =) s pasnen
® =3
a = =
| paznen
1 1 | CgoiicTBa razon 31 4 6 21 CP 25
1 2 | IlepBebrit 3ak0H 53 12 | 10 | 10 | 21 | (UIHMCBMEHHO)
TEPMOJAMHAMUKH JIP (ycTHO)
T (mMChMEHHO)
Il paznen
2 3 | Tepmoxumus 45 4 12 8 21 CP 25
2 4 | Bropoii 3akoH 51 12 10 8 21 | (THCBMEHHO)
TEPMOJUHAMUKHU JIP (ycTHO)
T (mucbMeHHO)
Kontpoasb 36
Bu npoMe:KyTOYHO# aTTecTallnu 216 | 32 | 32 | 32 | 84 JK3aMeH 50

[Tpumeuanue: Vcnons3zyembie popmbl arTecTanuu pasaenoB: CP — camocrositensHas pabora, JIP-
oTueT 1o JaboparopHoi padore; T - Tect

ConeprxaHue JeKIHOHHOI0 Kypca

Yu4eOHo-
Ne (Bcero| Ne
N g e — Tema aexuuu. Bonpocekl, orpadaTsiBaeMbie HA JIEKITUN MeTOAN4YeCKoe
olecneyeHue
1 2 3 4 5
1 4 1,2 HNneanbHble, peajbHbIe ra3pl 1-8
3akon boiins (1662) - Mapuotra (1676), 3akon Llapms, 3akon
I'eii-JIroccak, 0ObeAMHEHHBIN Ta30BbIN 3aKOH. YpaBHEHUEM
Kunaneitpona(1834)-MenneneeBa, YpaBaenue Ban-nep-Baanbca
dakTop c:xxkuMaemMocTu razos. Kpuruueckas Touka.
KPUTHYECKOW TEMITEpaTypoi, KpUTUYECKUM JaBICHUEM
Y KPUTHYECKUM MOJIbHBIM 00bEMOM.
2 12 |3,4, 5,6, IlepBblii 3aK0H TePMOTUHAMHKH. 1-8
7,8 | OcHOBHBIE TOHATHS XUMUYECKOU TEPMOAMHAMUKHI
Ennnniner mexaynapoanoi cucremsl CH. [lonsitue cucremel,
KinaccuuKalys, THTCHCUBHbBIE, DKCTCHCUBHBIE TAPAMETPHI,




TepMoauHaMHUUYECKH IPOLECC U TEPMOJUHAMUAYECKOE
paBHOBECHE,

OyHKIIUN COCTOSIHUS U (PYHKLUH ITYTH OCYIIECTBICHUS
mporuecca.

OcHOBHBIE NOCTYJIAThl TEPMOAMHAMUKHI

ITpumenenue auddepeHnnanoB 1 YaCTHBIX TPOU3BOJHBIX IS
3aKOHOB TEPMOJMHAMUKHU

PaGora

YpaBHeHHE TepMOAMHAMUKH. [IepBbIi 3aKOH TEPMOJIMHAMUKH
JUISL OTKPBITBIX CUCTEM. XUMHUYECKHUM nnoTeHuuan. [lonsatue
IIOJIHOW SHEPTHUH

Bunsl pabot, paboThl HaEaIBHOIO Ta3a B Pa3IMYHBIX IpoLieccax
Temnora. TemioeMKOCTb. DHTAIBIUS.

Kanopuueckue korhpurmeHTs!

Bunel TemoeMkocTeil. 3aBUCMMOCTD TEIIOEMKOCTH

OT AaBJeHUs WK o0beMa. MIHTeprnosssuuoHHble (GOopMyIIbl
TEIJIOEMOCTH

9,10

Tepmoxumust

3axoH ['ecca. Onpenenenue 3akona, TemnoBoii 3¢dexT peakuumy,
CrangaprtHas sHTaIbINSA 00pa3oBanus, CTaHIapTHAS YHTATBIUS
cropanusi. CnenctBus u3 3akona ['ecca, ypaBuenue Kupxroda:
TennoBsie 2 (HeKThl XUMUYECKUX PEaKluil peaJbHbIX Ta30B

12

11,12,13 Bropoii 3aK0H TepMOAUHAMHUKH. JHTPONHS
,14,15,1| IMonstue suTpormsa. HepasenctBo Kiaysmyca. O6o0mEnHas

6

¢dbopMa 3amucu MEPBOrO U BTOPOTO 3aKOHOB TEPMOIMHAMHKHU.
VYcnoBust paBHOBECHs. XHMHYECKOE CPOACTBO. AOCOIIOTHAS
sHTponus. M3MeHeHue SHTpONMM NpPU PA3NUYHBIX IIpoILeccax
Xapaktepuctuueckue GyHKIuu. OyHIaMEeHTaIbHbIE ypaBHEHUS
I'm66ca. HampaBneHue  TEPMOJMHAMHYECKHX  TPOIECCOB.
N3menenus osHeprum ['mb6ca wu »sHeprum [enpmrosbiia B
Pa3IMYHBIX Mpoueccax. XMMUYECKUHN MOTEHINAI

1-8

IlepeyeHb NPAKTHYECKUX 3AHATHH .

Bcero
9aCOB

3aHAT
us

Tema npakTu4yeckoro 3aHATHs. 3aJaHus, BOIPOCHI,
oTpadaTbiBaeMble HA MPAKTHYECKOM 3aHATHH

Y4yeoHO-
MeTOANYecKoe
odecrmeyeHue

4

5

1,23

Pacuer naeanbHbIX U peajgbHBIX Ta30B

IIpumenenue 3akoH0B boinsa-Mapuorra, I'eli-JIroccaka, pacyérsl
00HEMOB, JaBieHul ra3os. PacueT naBieHni 1 00bEMOB Ta30B C
ucnoJyib30BaHueM ypaBHeHuil Knanelipona-Menneneesa, Ban-
nep-Baanbca, koaddunnenrta cxaTusi.

6

2,3

10

4,5,6,
7,8

3akoH ['ecca u cnecTBUS U3 HETO

Pacuers! TennoBoro 3¢ exra XuMHUECKON peakIy Yepes
TEIUIOTHI CTOPAaHUS U TEIUIOTHI 00Pa30BaHUS U C UCIOJIb30BAHUEM
3akoHa ['ecca. Pacuer TemoBoro addexra pacTBopeHuUs U
pa3b6asnenus. [IpumeHeHrne METO10B MHTEPIIOJISALIUH U
SKCTPAINOJISIUK B pacyeTax.

2,3

9,10,
11,12

Temmoemkocts. 3akon Kupxroddda.

Pacder TemoemMKoCTH NpH pa3IuyYHBIX TEMIIEpATypax.
[TocTpoeHune TemnepaTypHOM 3aBUCUMOCTH TETIOEMKOCTH.
[TocTpoenue TemriepaTypHON 3aBUCUMOCTH TETUIOBOTO A (eKTa,
SHTpONUHU. PacueTsl SHTPOIHIA, SHTAIBIUN U TEIUIOEMKOCTEN IIPU
pa3IMYHBIX TEMIEPaTypa.

13,14,
15,16

HanpasieHHOCTH ITpoLieccoB
Pacuer sneprum I'n66ca u ['eapmronbua uist pa3ianyHbIX




temriepatyp. OnpezaeneHne caMonpor3BOILHOTO TPOTEKaAHUS
npoueccoB. [locTpoeHne TeMieparypHoil 3aBUCUMOCTH

Ilepedyenn J1a00paTOPHBIX padoT

Bcero
JacoB

Tema s1a6opaTopHOii padoThbI.

Yyeono-
MeTOANYeCKOoe
obecneuenune

3

4

OmnperneneHne KOIMYECTBA KPUCTAILTH3AIMOHHON BOABI METOIOM
JepuBaTorpapuu

10

OmnpeneneHne TEIUIOTH Pa3IOKEHUSI HEOPTaHMUECKHUX BEIIECTB
MeTOO0M M (HEepeHITNAIEHOTO TEPMUYECKOT0 aHAIN3a

11

Kanopumerpus

OnpeneneHne TEIUIOThI THAPATAIIMA CEPHON KUCITOTHI
KaJIOPUMETPUYECKUM METOIOM.

OrnipeziesieHre pacTBOPEHUS XJIOPUAA KaJIHs

12

OmnpeneneHne 3HEPrUY aKTUBAIMH TIPOIEcca METOA0M
QG epeHIMaIbHO-TEPMUYECKOT0 aHATIH3a

13

HccenenoBanue KUHETHKY PEAKLIUN PA3JI0KEHHS THOCEPHOU
KHCJIOTBI

14

OnpeJieneHne YHEPru AKTUBALUH

15

3agaHus /s CAMOCTOATEJILHON PaGoThI CTY1eHTOB

Bcero
Yacos

3ananusi, BONPOCHI, VISl CAMOCTOSTEIbHOI0 H3y4YCHUS
(3aganus)

YyeoHo-
MeTOANYECKOoe
ob0ecneueHune

3

4

20

WneanbHble, peanbHble ra3bl

3axoH boins (1662) - Mapuorra (1676), 3akon [apis, 3akon
['eii-JIroccak, 0ObeAMHEHHBIN ra30BbIN 3aKOH. YPaBHEHUEM
Kunaneitpona(1834)-MenneneeBa, Ypasuenue Ban-nep-Baansca
®dakTop C:KMMAaeMOCTH razoB. Kpurnueckas Touka.
KPUTHYECKON TEMITEpaTypoi, KpUTUYECKUM JaBICHUEM

U KPUTHYECKUM MOJIBHBIM 00BEMOM.

20

[IepBoe HayaJI0 TEPMOJAMHAMHUKH.

OcHOBHBIE IOHATHS XUMHYECKON TEPMOJIUHAMUKH

Ennnuner mexxaynapoanoit cucremsl CU. Tlonsitue cuctemsi,
KJaccu(puKalus, NHTEHCUBHBIE, 5KCTEHCUBHBIE NTAPAMETPHI,
TepmoanHaMHYECKUI IPOLECC U TEPMOJNHAMHAYECKOE
paBHOBECHE,

OYHKIMM COCTOSHUS U PYHKIIMU ITyTH OCYIIECTBIICHUS
mporecca.

OcHoBHBIE TIOCTYJIAThl TEPMOAMHAMUKHI

[Tpumenenue nuddepeHnanoB 1 YaCTHBIX MPOU3BOAHBIX IS
3aKOHOB TEPMOJIMHAMUKHU

Pabora

VYpaBHeHne TepMoarHaMUKH. [IepBbIil 3aKOH TEPMOAMHAMUKH
JUISL OTKPBITBIX CUCTEM. XUMHWUYECKUH noTeHuual. [lonstue
ITOJIHOM SHEPTHUH

Bunst pabot, paboThl HeanbHOTO Ta3a B Pa3IMYHbIX Ipolieccax
Tennora. TennoeMKoCTb. DHTAIBIUS.

Kanopuueckue ko3¢ puieHTs

Bunp! TemioeMkocTel. 3aBUCUMOCTD TEINIOEMKOCTH

OT AaBleHUs Wi o0beMa. IHTeprnoyssuoHHbIe (OPMYITBI
TEIUIOEMKOCTHU

24

Tepmoxumus

1-14




3akon ['ecca.. Onpenenenue 3akoHa, TermnoBoi 3pdext
peakmuu, CTaHmapTHas SHTATBINS oOpa3zoBanus, CTaHIapTHAS
sHTaNbNUs cropanus. CreAcTBus U3 3akoHa [ecca, ypaBHEHUE
Kupxroda: TemioBbie 3¢ HeKThl XUMUYECKUX PEAKITUN
PCAJIbHBIX I'a30B

4 20 HampasnenHnocts npoueccon

Pacuet snepruu ['m66ca u ['enbmronbIia a1 pa3audHbIX
temriepatyp. OmnpezaesieHre caMOpOU3BOILHOTO TPOTEKAHUS
nporieccoB. [TocTpoeHue TemnepaTypHOi 3aBUCUMOCTH

Oobpa3oBaTesibHbIE TEXHOJIOTUH

[lpn peamm3aimu  y4eOHOro Marepuana Kypca HCIONB3YIOTCS —PpasiiMyHble  00pa3oBaTelIbHbIC
TEXHOJIOTHH, CHOCOOCTBYIOIIME CO3JIaHUIO0 arMocdepbl CBOOOTHOM M TBOPYECKOW AMCKYCCHH KaK MEXIy
Mpero/iaBaTeyieM U CTYACHTaMH, TaKk U B CTyAeHUYecKoi rpynme. Llempro mpu 3ToM sBisiercsi BbIpaboTKa y
CTYJICHTOB HAaBHIKOB M KOMIIETEHIMH, MO3BOJISIOIIMX CAMOCTOSATEIbHO BECTU HCCIIENIOBATENbCKYIO U HAY4HO-
TMIeIarOrMYECKyI0 padoTy.

AynuUTOpHBIE 3aHATHSA MPOBOJATCA B BUJE JEKUUH ¢ ucnonb3doBaHueMm [IK u komMmbproTepHOro
MIPOEKTOPA, MPAKTUUECKUX 3aHATUH, ¢ ucnoiab3oBaHueM [IK mpu nmpoBenennn pacueron; 1ab0paTOpHbBIE —
B Y4eOHBIX J1a00PaTOpUSIX, OCHALIEHHBIX COBPEMEHHBIM JIA00OPATOPHBIM 000PYAOBAHUEM U YCTAHOBKAMHU.
CamocrosiTenbHass paboTa CTYJEHTOB IPOBOAMTCS IOJ PYKOBOJICTBOM IIperojAaBaTeiiel, ¢ OKa3aHUEM
KOHCYJIbTAIMI U MMOMOIIH MPHU MOJATOTOBKE K KOHTPOJIBHBIM paboTaM, BBIIIOJIHEHUHU JOMAIIHUX 3aJaHHHi

®oH/ OLIEHOYHbIX CPEACTB
@OHJI OLEHOYHBIX CPEJACTB MO JAUCLUUIUVIMHE OOECIIeUMBAET NMPOBEPKY OCBOEHUS IJIAHUPYEMBIX
pe3ynbTaToB OO0yueHUs (KOMIIETEHUMH U MX WHIUKATOPOB) TMOCPEICTBOM MEPONPUATUN TEKYILETo,
py6e>KH0r0 nu HpOMe)KyTO‘IHOI‘O KOHTpOJI?I 10 JUCITUITJINHE.
CBs3p Mexay (popMUpyeMbIMH KOMIETEHUMSIMM U (OpMaMHU KOHTPOJISI HX OCBOCHHS
MpeJiCTaBJeHa B CIeAYIOUIei Tadnuiie:

Haumenosanue
Ne Kon n HauMeHoBaHME HHAMKATOpa HanmenoBanue

KOHTPOJIHPYEMBIX .
/i JOCTIDKEHUS] KOMITETCHIIU OIICHOYHOTO CPE/ICTBA
pasnesnoB (TeMbl)

Bx0/1HOM KOHTPOJIb

1 BXxoHOM KOHTPOJIb 3-0OI1K-1; 3-TIK-1; 3-I1K-2; 3-OIIK-5 Bomnpockl BXOOHOTO KOHTPOJIA

(MMCBEMEHHO/YCTHO)
ATTecTanus pa3JeNoB, TEKYIUH KOHTPOJIb YCIIEBAEMOCTH
2 Bce paznensl u TeMbl 3-0OI1K-1; YV-OIIK-1; B-OIIK-1 Jlomarntnue 3a1anue
3-I1K-1; V-IIK-1; B-T1K-1 (MMCHMEHHO)
3-11K-2; V-TIK-2; B-TIK-2 Otyet no nabopaTopHO# padoTe
3-OI1K-5; V-OIIK-5; B-OIIK-5 (ycTHO)

KonTponbhas padota no
BapuaHTaM (IMMCbMEHHO)
TectupoBanue (IMCbMEHHO)

HpOMe)KYTOLIHaH aTTeCTanusAa

3 | Dx3ameH 3-OIIK-1; V-OIIK-1; B-OIIK-1 Bomnpocs k ak3ameny (yCTHO)
3-I1K-1; V-TIK-1; B-TIK-1
3-11K-2; V-TIK-2; B-TIK-2

3-OI1K-5; V-OIIK-5; B-OIIK-5

OueHo4HbIe cpeAcTBA A1 BXOAHOI0 KOHTPOJIs, TEKYIEro KOHTPOJISI U POMEeKYTOYHOMH
arrecTauvu (AHHOTALMS)

OneHouHble CpeaCTBa JUIsI BXOAHOTO KOHTPOJS MPEACTaBISIOT COOOM BOIMPOCHl, KOTOpbIE
3aJ]af0TCS CTYACHTaM B MIUCbMEHHOH opMe. AHHOTAIIMS TIPUBE/ICHA HITXKE.

B kauecTBe OIIEHOYHOTO CPEICTBA TEKYILEro KOHTPOJISI MCTIONIb3YIOTCS 3alllUTa JJOMAIHUX 3adaHul
(MUCbMEHHO M YCTHO), YCTHBIA OTYET MO JIabopaTopHOM pabote, TecT (MUCbMEHHO). JlomaliHee 3aaaHue
NpeJICTaBIseT COOOM perleHne 3a1ad M0 BapuaHTaM M YCTHYIO HMX 3allUTy, B XOJ€ KOTOpOW CTYIEHT
oOwsicasier pemenne. OT4eT WO JAaOOpaTOpHBIM padOTaM MPOBOAWTCS B BHJE YCTHBIX OTBETOB Ha
KOHTPOJIbHBIE BOMPOCHI 10 TeMe JlabopaTtopHoii paboTsl. TecT npencrapiseT co0oi BOIPOCH C HECKOJIBKUMU



BapHaHTaMH OTBETOB. AHHOTAIIMU JIOMAIITHETO 3a/IaHUs, TECTA U MPUMEPHBIN NIEpPEYEeHb BOIPOCOB JIJIsl OTYETa
110 J1abopaTopHOI paboTe MPUBEICHBI HUXKE.

B kxauecTBe OIIEHOYHOIO CpEACTBA aTTECTAllMU pa3jielia MCHOJIb3yeTcss KOHTpoJb utoros (KU),
KOTOPBIN MPEACTABIISIET COO0M CYMMY PE3yJIbTaTOB OIEHOYHBIX CPEJICTB TEKYIIEro KOHTPOJIA.

JI1s1 mpOMEXXKYTOUHOM aTTeCTallMu MPEAyCMOTPEHBI TEOPETUUECKUE IK3aMEHAIIMOHHBIE BOMPOCHI,
MIPUBEICHHBIC HIDKE.

[To ntToram oOy4eHus! BHICTaBIISETCS IK3aMEH.

BOHpOCLI BXOJHOI'O KOHTPOJIsA

HaTB OoNnpeaACIICHNE CKOPOCTU XHUMHYSCKOHN pC€aKknuun

Onpenenenre KOHCTaHTbl CKOPOCTH XMMHUYECKOHN peakliuu

ITonsiTHE pacTBOpA.

YTto nmokas3sIBaeT IMPONCHTHAsA KOHUOCHTPAUsA paCTBOPOB.

Gl WN -

UTo0 nokas3pIiBaeT MOJIbHASI KOHLIEHTPAaLYs paCTBOPOB.

HpnMepﬂoe AOMAaIIHEE 3aIaHUA

Paccuurats TeminoBoii 3pdext pactBopenus 450 r TBepaoii meaoun (cM Tabi) B A Kr BOJbI (CM
ta0u). PaccunTaiiTe MpoleHTHYIO KOHIICHTPAIIMIO PACTBOPA.

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

IIpumepHbIe BONPOCHI K 0TUYETY N0 JabopaTopHoii padore «Kajopumerpus»

1 | late onpenenenue TermnoBoMy 3pPexTy xumuueckon peakiuu. Bubl TerninoBbix 3hdexToB.

N

DaKTOpPBI, BIUAIONINE HA BEIMYUHY TEIUIOBOTO A (PEeKTa XUMUYECKON PEaKIIUH.

3 | CkonbKo TEIIOTh HOoTpedyeTces Uit 00pa3oBaHus U3 BOAOPOa U HoJa OA0BOAOPOIa Maccoit
12,8rp. 3Has1, 94T0 TerIoTa 00pazoBaHus HomoBomopoaa 26,6x]x.

4 | Kakoif 00bEM yTrIIeKUCIOro ra3a 00pazyeTcs Mpu CrOPaHUU YIJisl B KUCIOPOE, €CIIH MIPH 3TOM
BeIZEsAeTCS 787K/ [>K TETUIOTHI.

5 | CranmapTHble SHTaNbINKU 00pa30BaHUs KUIKON U ra3000pa3Hoit Bosl ipu 298K paBHbI -285,8 1
-241,8, cooTBEeTCTBEHHO. PaccunTaiiTe SHTAIBIHIO UCTIAPEHUS BOBI IIPU ITOM TEMIIepaType.

IIpumepHbBIN TECT

Bomnpoc Ne 1 Ykaxkure GpopMys1y nepBoro 3aK0Ha TepMOJIMHAMHKHI

OtBer A dA=dU—TdS

Otser b dQ=dU+dA

Otsetr B dQ=dU-dA

Oter I dS=dU+dA

Bonpoc Ne 2 | Ykaxkute popmyJry paGoThbl paciiipeHust

OtBer A dA=pdV

Otser b dA=Vdp

Otger B dA=pV

Otser I' dA=TdS

Bonpoc Ne3 | Kakas BeqinunHa B ¢popmyiie NepBOro 3aK0HAa TEPMOAUHAMHUKY SIBJISIETCS
(yHKIHEH COCTOAHUSA

Otser A BHyTpeHHss dHeprus

Otser b Terutora

Otser B Pabora

Otser I OHTponus

Bonpoc Ne 4 | I'padpmuecku padoTa pacluMpeHHs ONpeaeseTcs: Kak

A wiomaab GUrypsl B ocsx B ocsix P-V, roe P — naBnenue, V - 00beM

b wionianb Gurypsl B ocsx F-S, roe F — cuna, S — muiomane nopuras

B yroJ1 HaKJIOHAa KPUBOM, MOCTpoeHHOM B ocsix P-V, rie P — naBnenue, V - 00bem

r yroJI HaKJIOHA KPUBOH, MOCTPOEHHOM B ocsix F-S, rioe F — cuia, S — muomans nopiiHs

Bonpoc Ne 5

Brei0epute ¢popmyaupoBky 3akoHa I'ecca




YKaKuTe HeCKOJIbKO BApHAHTOB

A TennoBoiil 3¢ ekt peakunn paBeH pasHOCTH CYMMBI TEIUIOT 0Opa30BaHUs MPOAYKTOB
PEAKIMH ¥ UCXOIHBIX BEIIECTB C YUETOM CTEXHOMETPUYECKUX KOI(P(PUIIMEHTOB

b TennoBoil >PQexT peakuu HE 3aBUCUT OT IYTH IEpexoja Mpolecca, a 3aBHCUT
TOJIBKO OT Ha4aJIbHOTO M KOHEYHOTI'O COCTOSIHUSI CUCTEMBI

B TennoBoil 3¢dekT peakuuu paBeH pa3HOCTH CYMM TEIUIOT CrOpaHUsl MPOJYKTOB
PEAKIMU ¥ UCXOJHBIX BEIIECTB C YUETOM CTEXHOMETPUUECKUX KO PUIIMEHTOB

r TennoBoil >PQeKT peakuu paBeH Pa3HOCTH CYMMBI TEIUIOT CrOPAaHUS HMCXOJHBIX

BEIIECTB U MTPOJYKTOB PEAKIIUU C YUETOM CTEXHOMETPHUECKUX K0P PUIIEHTOB

BOl'IpOC Ne 6 YkaKkuTe Bce BHABI TCIVIOEMKOCTH, KOTOPLIE OBIBAIOT

A N30xopHas TEMI0eMKOCTh

b N300apHast TeNI0eMKOCTh

B Hewnsorepmuueckasi TEIIIOEMKOCTb
r AnmnabaTHas TEIUIOEMKOCTH

Bonpoc Ne 7 | M30x0pHBIe NPOLECCHI — 3TO MPOLECCHI

A KoTtopeie mpoTekaroT 1pu MOCTOSIHHOM TeMIepaType

b KoTtopele mpoTeKaroT 1pu MOCTOSHHOM JIABJIEHUN

B Koropsle mpoTekatoT 63 TermioooMeHa ¢ OKpYyXaroen cpeaon

I KoTopble MpoTeKaroT NpH MOCTOSIHHOM 00beMe

Cnucok TeopeTHYecKUX IK3aMeHAllMOHHBIX BOIIPOCOB

1  VYpaBHeHue cocTosiHUA UAeanbHOro rasza. 3akon I'eii-Jlroccaka

2 VYpaBHeHUE COCTOSIHUS UACAIbHOIO ra3a. 3akoH boins-Mapuorra

3 VYpaBHeHHE COCTOSIHHMA WACaTBHOTO ra3a. 3akoH Llapms

4 VYpaBHEHHUE COCTOSHMS UJEaIbHOr0 raza. 3akoH ABoraapo. 3akoH /lanpToHa

5  Peanbhble ra3el. YpaBHenue Ban-nep-Baansca

6 Peanbubie razpl. @akTop cxKATHUA.

7 TloHsATHE TEPMOAMHAMUKHN U XUMUYECKOH TEPMOAMHAMUKI

8  Kunaccudukauus TepMOJMHAMUYECKUX IEPEMEHHBIX

9  TepmoaumHamMudeckne QyHKIMU — QYHKIIMH NEPEX0/1a U COCTOSHHS

10 Tepmoaunamuueckas cucrema. TUIBI CUCTEM.

11 TlousTHE MEXaHUYECKOW pabOTHl HA TPUMEPE PACITUPEHUS Ta3a

12 TlepBslii 3aKOH TEPMOANHAMUKHI

13 TlonsTHE SHTATBITHHA

14 TlonsTtue TernoéMkocTH. M300apHas TenaoéMKoCcTh

15 TlonsTue Teroémkoctu . MI30xopHas TErIo€MKOCTh

16 IlepBoe Hauano TEPMOAMHAMUKHU JJISI H30XOHBIX MPOLIECCOB

17  IlepBoe Havaso0 TEPMOJMHAMUKH JUI H300apHBIX TPOLIECCOB

18 TIlepBoe Hauano TEPMOAMHAMUKH JJIS1 U30XOPHBIX MPOLIECCOB

19 Kak mensiercst BHyTpeHHss sHeprus ¢ T mpu P-const
U=f(V,T), CocraButs nuddepenipanpHoe ypapHeHue. J[aTb onpeieieHue Kax oMy WieHy
MIOJTyYHMBILIETOCS BRIPAKCHHS

20 2 Kak mensiercs sHTanmbnus ¢ T
H=f(P,T). CocraButs nuddepeniuanpHoe ypapaeHue. [laTh onpeaeneHne KaxIoMy WieHy
MIOJTyYHMBILIETOCS BRIPAKCHHS

21 H3zorepmuueckoe pacmupenue raza. O0bsCHUTE TEPMOAMHAMUYECKUN CMBICI BBIPayKEHUS
=(oUyoV)n

22  Anmabarnyeckoe pacmupenue rasa . Dddexr xoyns-Tomcona

23 Opdext xoyns-Tomcona OObSICHUTH TEPMOAMHAMUYECKUN CMBICI BBIPAXKEHUS (OT13ph

24 CriocoObI cxxIKeHHs ra3oB. TeMrieparypa HHBEpCHA

25 Crnoco6s! cxmkenus razos. Dddexr xoyns-Tomcona

26 IloHsATHE TEPMOXUMHUH. DHJO- U FK30MpoIiecchl. TermnoBoit 3¢ ekt peaknnu

27  TlepBblif U BTOPO# 3aKOHBI TEPMOXUMUHU

28  CnocoObl pacyera TEIIoBoro 3 dexra




29
30
31
32
33
34
35
36
37
38
39

40
41

CrnenctBus u3 3akona ['ecca

3aBUCHMOCTH PHTAIBIINHU OT TeMIiepaTyphl. 3akoH Kupxrodda

CooTHOIIEHHE MEXy SHTAIbIIMEN U BHYTPEHHEN 3HEpruen

Kanopumerpuueckoe n3mMepeHre BHyTpEHHEW SHEPT U

Bunrsl suransnnit

Bropoii 3akoH TepmoarnHaMUKU. CaMOIPOU3BOJIbHBIE MPOLECCHL. DHTPONUS KaK CTaTUCTUYECKAs
byHKIHISA

DHTpomnus Kak craructuueckas Gpynkuus . [lokaxkure, 4To SHTpOnuUs 001a1a€T SKCTEHCUBHBIMU
CBOMCTBaMHU

Bropoii 3akoH TepmonHaMuKu. CaMOIIPOU3BOJIbHBIE MPOLECCHL. DHTPONUS KAK
TepMOIUHAMHUYecKast (pyHKIHS

W3meHeHune S3HTPOINHU [TPU U30TEPMUUECKOM PAaCIIMPEHUH T'a3a Yepe3 SHTPOIUIO -
CTAaTHCTUYECKYIO ()YHKITHIO

W3meHeHue S3HTPOINHU ITPU U30TEPMHUUECKOM PACHIMPEHUH I'a3a Yepe3 SHTPOIUIO —
TEPMOJIMHAMHYECKYIO (DYHKIIUIO (QYHKITUIO

V3MeHeHre SHTPONHHU [TPU HarPEeBaHUU I U300apHBIX MPOLECCOB (Uepe3 IHTAIBIUIO U
TEIIOEMKOCTh

H3MeHeHne SHTaNbIUH, TEIUIOEMKOCTH U SHTPONUH MpU (Ha30BOM MEpPEXoe

OO0beAMHEHHBIN 3aKOH TepMouHaMuKu. BeiBoa. HanpasnenHocTs mpoiieccoB. OTpuniaTenbHas
pabora

IIkanbl oneHKH 00pa3oBaTENIbHbBIX J10CTUKEHNH
Omnenka B Oaymmax 3a KaXIbld BHI paOOTHI MPENCTaBIseT cO00W MpoHM3BeneHUE 3apaboTaHHOTO

CTYACHTOM IIPOLCHTA (HO mKajic CM.HI/I)KG) Ha KOJHMYCCTBO 6ann013, BBIACIICHHOC JI1 AAHHOI'O BHJOa4

pabor.

IIIkana oeHKH BXOJHOI0 KOHTPOJIA:
3a4yTeHo: 3ajaHuE BBIIIOJIHEHO BEPHO, CJAHO B YCTaHOBJIEHHBIE CPOKHU
He 3aureno: 3ajaHue He BBIIIOJHEHO, BBINOJIHEHO C OIIMOKaMH, KOTOpbIE TpeOyeTcs NCIIPABUTD,

HJIN CAAHO ITOCJIC YCTAHOBJICHHOI'O CpOKa

IIkana oneHKH TecTa, CAaMOCTOATENbHON PadoThl, 0TUYETA 10 JIA00OPATOPHOI padoTe, IK3aMeHa

(B mpo1eHTax):

IIpoueHnTsl TpeOoBanus K 3HAHUAM

100-85 OTBeTHl Ha TOCTaBJICHHBIE BOMPOCH! TOJHBIC, Y€TKHE W pa3BepHyTHIC. Pemienus
3a7a4y JIOTHYHBI, JOKAa3aTeJIbHbI U JEMOHCTPUPYIOT aHATUTHYECKHE U TBOPUYECKHUE
CITOCOOHOCTH CTY/ICHTA.

84-70 JlaroTcs MOJHBIE OTBETHI HA ITOCTaBIEHHBIE BONPOCHL. [Ioka3aHO yMEHUE BBIACIATD
IIPUYMHHO-CIEACTBEHHbIE  CBA3W.  [Ipm  pemenum  3agad  JONYLICHBI
HE3HAUUTENbHbIE OIIMOKU, UCIPABICHHbIE C MOMOIIBI0 «HABOJIINX» BOIPOCOB
IPEnoaaBaTes.

69-60 OTBeTHl Ha BOMPOCHI U PEIICHUS TMOCTABJICHHBIX 3a7a4 HEJOCTATOYHO TOJIHEIE.
Jloruka u mocnenoBaTeNbHOCTh B PEIICHUH 3a7]a4 UMEIOT HapylieHus. B oTBetax
OTCYTCTBYIOT BBIBOJIBI.

CTy,[[CHT, HOJ'Iy‘{I/IBIJ_II/Iﬁ MeHee 60% oT makcuMaiabHOro Oaiia 3a pa3acii TUCHUIUIIMHBI WA

IMPOMECKYTOUYHYIO aTTECTALIUIO, CHUTACTCA HEATTCCTOBAHHBIM I10 JIaHHOI\/'I JUCIHHUITIINHE.

Pacrnipenenenre MakcuMabHBIX 0AJUI0B IO BHJIaM paboT B Ipejienax pas3iesioB:

| paznen Il paznen OK3aMeH
25 GaioB) (25 6annoB) (50 6anmoB)
Camocrosrenbd | Otuer o | Tect CamocrosrenpHasg | Otyer 1o | Tect
ast pabota naboparopuorr | (T) paborta nabopatopH | (T)
(CP) pabote (CP) oif pabote
(JIP) 14 (JIP) 14
3 Oama 8 OamioB OoamtoB | 3 Oaiia 8 OamioB oamtoB | 50 6amioB

Hroro: 100 6amroB




HToroBasi OIEHKAa IO OHK3aMEHY BBICTABISETCS IyTeM IepeBoJa HaOpaHHBIX OauioB B
COOTBETCTBHH CO CJCAYIOIICH TaOIUIICH:

OreHKa 110 5-0aJUILHON IIKAJIe Cynmva Ganios sa pasAei:l u Ouenka ECTS
9K3aMeH

S — KOMIAUUHOY 90-100 A
85-89 B

4 — «xopouio» 75-84 C
70-74 D

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

2 — «Hey0081emeopUmMebHO» Menee 60 F

Y4yeOHo-MeTOoAMYecKOe M HHGOPMALIMOHHOE 00ecTiedeHue Y4eOHOM TN CUMIITIHHbI
OcHoBHas nuTeparypa:

1. ®usnueckas xumus : yaeonoe nocodue / H. B. benoycosa, M. H. BacunbeBa, H. C. CumoHOBa,
A. ®. Illumanckuit. — Kpacnospck : COVY, 2019. — 308 <c. Pexum pocryna:
https://e.lanbook.com/reader/book/157661/#1

2. 'ameena, O. C. ®usnueckas u KoyuongHas xumus : yaeonoe nocooue / O. C. 'ameeBa. — 5-¢
w3n., crep. —  Caunkr-IlerepOypr :  Jlams, 2020. — 328 c¢. Pexum jgocryma:
https://e.lanbook.com/reader/book/126711/#1

3. Kymbikos, P. M. ®usnueckas u kommonaHas Xxumus : yaeOHoe nocodue / P. M. Kymbikos, A. b.
Urtnes. © —  Caskrt-llerepOypr :  Jlamb, 2019. — 236 c. Pexum  jgocryna:
https://e.lanbook.com/reader/book/116357/#9

JomnonHuTenpHas IuTepaTypa:

4, ®usnveckas ¥ koyonaHas xumus. [Ipaktukym : yaeOHoe nmocooue / I1. M. Kpyrmsakos, A. B.

Hymraesa, H. I'. Bunkosa, H. B. Komesa. — Cankr-ITeTrepOypr : Jlanb, 2013. — 288 ¢. — ISBN 978-5-

8114-1376-8. — TekcT : 2yeKTpOHHBIN // JlaHb : BJIEKTPOHHO-OMOIMOTEYHass cucteMa. — Pexum
noctyna: https://e.lanbook.com/reader/book/5246/#5

5. bopucos, . M. Beenenue B ¢pusnueckyro xumuto / M. M. bopucoB. — Cankt-IletepOypr :
Jlanp, 2023. — 216 c¢. — ISBN 978-5-507-46841-6. — Texkcrt : 3nexTpoHHSbIH // JIaHb : 3IEKTPOHHO-
oubmmoreunas cucrema. — URL: https://e.lanbook.com/book/351932. — Pexum jgocryma:

https://e.lanbook.com/book/351932
VY4ebHO-MeToInYecKas IUTeparypa

6. 3epubimkuHa A.A. . MeToauueckue yka3zaHHs K IMPaKTHYeCKon pabote «Pacuer maeanbHBIX
peanbHbIX Ta3oBy.- banakoso: BUTU HUAY MU®U, 2024. — B anpobariuu

7. 3epubiukuHa A.A. . Meroauueckue ykasaHMsl K NpakThyeckoil pabote «3akoH I'ecca u
ciencTBus u3 Hero.»- bamakoso: BUTU HUAY MUOU, 2024. - B anpobatiuu

8. 3epupnukuHa A.A. . MeTtomrdecknue yKa3aHWs K TIPaKTHUecKoi pabote. «TeruioeMkocTs. 3akoH
Kupxrogday - barnakoso: BUTN HUAY MUDU, 2024. - B anpobarmu

9. 3epubimkuHa A.A. . MeToaudeckue yKa3aHUs K MpakTHUYeckol padore. «HampaBlieHHOCTH
nporeccony - banakoso: BUTU HUAY MUOU, 2024. - B anpobanuu

10. TaranoBa B.A., TapanoBa C.A., 'epacumoBa B.A. MeToaudeckne yka3aHus K BBITOJIHEHUIO
nabopatopHoii  paGoTel  «OrmpeneneHue  KOIWYEeCTBA  KPUCTAUIM3ALIMOHHOM  BOABI  METOAOM
nepuBatorpaduny» - bamakoso: BUTU HUAY MUDU, 2017

11. 3epubnukuna A.A. . Metoauueckue yka3aHus K JlabopaTtopHoil pabote «OmnpezeneHue TemioThl
pazoKeHHs HEOPraHMYECKUX BEILECTB METOIOM JH(depeHInaabHOoro TepMUIECKOro aHaamusa» - banakoso:
BUTU HUAY MU®U, 2020 - B anpobarwu

12. TaranoBa B.A. Metoanueckue yKa3aHWs K BBITOJHEHHIO JIA0OPATOPHOW pabOTHI
«Kanopumerpus » - banakoso: BUTU HUAY MUDU, 2018

13. TaranoBa B.A., TapanoBa C.A., I'epacumoBa B.A. Meromuveckne yka3aHWs K BBITIOJTHEHHUIO
nabopatopHoil paboTbl «OmnpeaeneHue >HEPruM AaKTUBALMU IIpolecca MeToJoM auddepeHraIbHo-
TepMUYECKOT0 aHanmm3ay - banakoso: BUTU HUAY MUOU, 2018

14. Taranosa B.A., KonsutbnioB B. B. MeTtoauueckue yka3aHus K BBIOJHEHHIO JIAOOPATOPHOU
pabotel «lccnenoBanne KUHETUKH PEAKIUM PA3JIOKEHUS TUOCEPHOM KHUCIOTB» - bamakoBo: BUTU
HUAY MUDU, 2016



https://e.lanbook.com/reader/book/157661/#1
https://e.lanbook.com/reader/book/126711/#1
https://e.lanbook.com/reader/book/116357/#9
https://e.lanbook.com/reader/book/5246/#5

15. TaranoBa B.A., IInuxunze C.5., KonbuibiioB B.B. Meroanueckue ykazaHusi K BBIIOJIHEHUIO
nmabopaTopHoi paboThl « «OnpeneneHne YHepPrun akTuBanum» - baimakoso: BUTU HUAY MU®DU, 2016

IIporpammuoe obecnieuenne u UHTepHeT-pecypcebi:

1. mporecc peanuzanuu 00pa3oBaTEILHON MPOrpaMMBbI IO TUCHHIUIHHE «Du3ndeckas XUuMus» B
cootBercTBUH ¢ TpeboBanmsimu OC HUAY MUODU obecrnieueH HEOOXOIUMBIM KOMILIEKTOM JIUIIEH3H-
OHHOTO MTPOrPAMMHOTO 00ECIICUCHHSI,

2. TIepeveHb PecypcoB MHPOPMALMOHHO-TEICKOMMYHUKAIIMOHHOW ceTH «MHTepHeT» HeoOXo-
JMMBIX JJI1 OCBOCHUS JUCIUTLTUHBIL:

http://www.chemspider.com — moprai nmorcka u HHGOPMAIUU O XUMHYECKUX COCTUHEHUAX

http://www.chem.msu.su/rus/teaching/phys.html - Yue6ubie MmaTepuaiinl mo Gpu3ruecKoi XUMUU

http://students.chemport.ru/4phys.shtml - Yue6usie MaTeprais Mo pU3HUECKON XUMHUH
https://www.gubkin.ru/faculty/chemical_and_environmental/chairs_and_departments/physical_an
d_colloid_chemistry/metodicheskie-materialy.php - YueOublie maTepuaisl o GU3NIECKONR XUMHH

MarepuaJjibHO-TeXHHYECKOe oOecriedeHre y4eOHOH U CHUIIMHBI
3aHATUSA TPOBOJATCS B YUeOHOM ayAMTOpUH, IPEAHA3HAYCHHOM ISl IPOBEICHHS 3aHATHIA JICKIIH-
OHHOT0, JJAOOPATOPHOTO M MPAKTUYECKOTO THIA, TPYIIOBBIX U WHIWBHIYyAIbHBIX KOHCYJIbTAIIUH, TEKY-
LIEr0 KOHTPOJIS U POMEKYTOUHOM aTTecTaluu. AyAUTOPHs OCHAIIEHa HE0OX0JUMBIM 000PYA0BaHHUEM.
JlaGopaTopHble 3aHATHS MTPOBOJATCS B J1a0OpPaTOPUHU, OCHAIIEHHON CTaHIAPTHBIMH KOMILICKCAMHU
OTEYECTBEHHBIX U 3apy0eKHBIX IPUOOPOB M YCTaHOBOK.
B pacnopsikennn o0y4daromuxcsi CTyIGHTOB UMEIOTCS 3JIEKTPOHHO-ONOINOTEUHBIE CUCTEMBI.

YueOHO-MeTOANYECKHE PEKOMEHAALMH 1JIsl CTYAeHTOB

1. YkazaHus Ui TpOCITyITUBAHUS JSKITHHA

[Tepen HayamoM 3aHSATHI BHUMATEIbHO O3HAKOMUTHCS C YYEOHBIM IIJIAHOM MIPOBECHHUS JICKIUI 1
CIIMCKOM PEKOMEHJOBAaHHOW JIUTEPATYPHI.

[Tepen mocemneHneM OYEPEAHOM JIEKIIUN OCBEKHUTH B IIAMSITH OCHOBHBIE KOHIETIIIUY ITPOIIECHHOTO
panee Marepuana. [loaroToBuTh npu HEOOXOAMMOCTH BOIIPOCHI IIpenoaasarento. He Hago onmacarbes, 4To
BOIIPOCHI MOTYT OBITH IPOCTHIMH.

Ha nexkuun ocHOBHOE BHUMaHHE CIEIyeT YASIATh He (opMyIaM U MaTeMAaTHUYECKUM BBIKJIAIKaM,
a coJIep KaHHUIO N3y4aeMbIX BOIPOCOB, OIIPECICHUSM U IIOCTAHOBKAM 3a/1ad.

B nponecce n3yueHus JEKIMOHHOTO Kypca HEOOXOIMMO 110 BO3MOKHOCTH YacTO BO3BpAIIaThes K
OCHOBHBIM MOHATUSM U METOJaM peUIeHHs 337ad (37ech BO3MOXKEH BBIOOPOYHBIM KOHTPOJIb 3HAHHM
CTYZICHTOB).

XKenatenbHO HCIONB30BaTh KOHCIEKTHl JIEKIUH, B KOTOPBIX MCIIONB3YeTCS IPHHATas
IpernojaBaTeseM CHcTeMa 0003HAUeHHH.

Jns  Oonee moapoOHOro M3ydeHHs Kypca cieayeT paboTath ¢ PEeKOMEHJOBAHHBIMU
JTUTEPATYPHBIMU HCTOYHUKAMH W BHOBb IOSIBIISTFOIIAMHUCS MICTOUHUKAMH.

2. VKa3aHus Ul y4acTHs B IPAKTUYECKUX 3aHATHUAX

[lepen mocemeHneM TPAKTUYECKUX 3aHIATHH YSACHUTH TEMY M CaMOCTOSITEIBbHO H3y4YHThH
CBSI3aHHBIE C HEHl MOHATHSA U METOJIbl PELIEHUS 3aj1au.

[lepen pemeHweM 3afad aKTHBHO YYacTBOBAaTh B OOCYXICHHH C IIPETOJaBaTEIeM OCHOBHBIX
MOHATHUH, CBA3aHHBIX C TEMOI MPAKTHUECKOTO 3aHATHS.

B npomecce pemenns 3aad BECTH TUCKYCCHIO C TIPENoaBaTeieM O MPaBUILHOCTH MPUMEHEHUS
METOIOB UX PELICHHUS.

ITo BO3MOKHOCTH CaMOCTOSITENIFHO JTOBOANTH PEIICHHE MPeAIaraeéMbIX 3a/1a4 0 OKOHYATEITbHOTO
uTOrA.

B KoOHIle MpakTHYECKOTO 3aHATHS TP HEOOXOAMMOCTH BBISICHHTH Y IIPEIO/IaBaTellsi HEsSCHBIC
BOIIPOCHI.

OCHOBHBIE pe3yJIbTaThl BHITOTHEHHS Pa00THI HEOOXOAUMO pacIevaTaTh.

3. Yka3zaHus Ui BBINOJIHEHHs Ja00paTOPHBIX paboT

Cobmonate TpeOOBaHMS TEXHUKHM O€30MACHOCTH, [UIsI YEero MpociyllaTb HEOOXOAUMbIe
pa3bsICHEHUS O MPABUWIBHOCTHU MOBEACHUS B JIAOOPATOPHH.


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

Ilepen BbimonHeHUEM 1a0OpaTOPHOI PabOTHI MPOBECTH CAMOCTOSTENILHO MOJATOTOBKY K paboTte
U3y4UB OCHOBHBIE TEOPETUYECKUE IIOJOXKEHHUS, 3HAHME KOTOPBIX HEOOXOIMMO JJIsi OCMBICIEHHOTO
BBITTOJIHEHUS paOOTHI.

B npornecce BeinosiHeHMs pabOTHI ClIEAyeT MOCTOSIHHO 00IIAThCs ¢ IPEnoiaBaTeeM, He T0IycKas
10 BO3MOXHOCTH HENPABWIBHBIX JICHCTBUN.

OCHOBHBIE pe3yNbTaThl SKCIIEPUMEHTOB HEOOXOIMMO 3a(UKCUPOBATH B TMCBMEHHOM BHUJIE.

[Ipu cmaye 3auera mo paboTe MOATOTOBUTH OTYET O MPOJAETAHHOW paboTe, rie JOKHBI OBITh
OTPa’KEHbI OCHOBHBIE PE3YJIbTAThl 1 BHIBOJIBI.

4.Yxa3aHus AJ1s BBIIIOJIHEHUS CAMOCTOSITEIbHON paOOThI

[lomyunts y mnpenopaBatress 3aJaHHE M CIMCOK PEKOMEHIOBAHHOW suTepaTypsl. M3ydeHue
TEOPETUUYECKUX BOIIPOCOB CJIEAYET IPOBOAUTH 110 BOZMOKHOCTH CaMOCTOSITENILHO, HO MPU 3aTPyIHEHUSIX
o0pamarecs K NpenojaBareso.

[ToAroTOBUTH MUCHMEHHBIN OTYET O MPOJICTAHHON padoTe.

IIpu BbINONHEHUN (POHTANBHBIX 33aHUN MO0 YCMOTPEHMIO IMperojaBatelis paboTa MOXKeET ObITh
OLleHEeHa 0e3 MHMChMEHHOTO OT4YeTa Ha OCHOBE OTBETOB HAa KOHTPOJBHBIC BOIPOCHI, NPHU YCIOBHH
aKTUBHOM CaMOCTOSITEIIbHON pabOTHI.

[ToAroToBUTH OTBETHI HA KOHTPOJIbHBIE BOIIPOCHI.

MeToauyeckue peKOMeH 1AM 1JI51 MpenoaaBareJiei

1. Ykazanust 1Jig npoBeACHUs JEKIUH

Ha mepBoii BBOAHOI NeKIuM caenaTh OOImMii 0030p coaepkaHusl Kypca W OTMETHTh HOBBIC
METOJIbI U TIOJIXOJIbl K PELISHUIO 3aja4d, pacCMaTpUBAEMbIX B Kypce, JOBECTU J0 CTYACHTOB TPEeOOBAHMUS
Kadeapsl, OTBETUThH HA BOIIPOCHI.

[Ipy MOArOTOBKE K JIGKIIMOHHBIM 3aHATUSM HEOOXOIUMO MpOAyMaTh IUIAH €ro IpPOBEICHHUS,
COZIEP’KAHUE BCTYNUTEIBHOM, OCHOBHOW M 3aKJIFOYUTEIbHONW YacTH JICKIUH, O3HAKOMUTHCS C HOBUHKAMU
y4eOHOU U METOIUYECKOW JTUTEPaTyphl, MyOIMKAIUAMU MEPUOJNYECKON MeYaTu Mo TeMe JIEKIIMOHHOTO
3aHsaTUA. llepen M3MOKEHHEM TEKYIEro JEKIIMOHHOIO MaTepHalia HAallOMHUTh 00 OCHOBHBIX MTOTax,
JOCTUTHYTBIX Ha NIpenpaymmx Jeknusax. C 3TOM 1enblo 3a1aTh HECKOJBKO BOIPOCOB AYAUTOPUU U
OCYIIECTBUTH BHIOOPOYHBIA KOHTPOJIb 3HAHUS CTYJICHTOB.

B xome nekuMOHHOrO 3aHATHS MpENoJaBaTeNb JODKEH Ha3BaTh TeMy, ydeOHbIe BOIPOCHI,
O03HAKOMHTh CTYICHTOB C TMEPEYHEM OCHOBHOW W JIOMOJIHUTEIBHON JIUTEpPaTyphl MO TEME 3aHSITHS.
PackpeiBasi comepkaHue y4eOHBIX BONPOCOB, AKIEHTUPOBATH BHUMAHHE CTYIACHTOB Ha OCHOBHBIX
KaTeropusiX, SBJICHUSIX W TIPoOIleccax, OCOOEHHOCTSX HX TMpoTeKaHus. PackpbiBaTh CYIIHOCTh U
COJIEp’KaHUE Pa3UYHBIX TOUYEK 3PEHUS U HAYYHBIX MOJIXOJOB K OOBSICHEHUIO TE€X WU MHBIX SIBICHUN U
MPOIIECCOB.

CrnenyeT apryMeHTHPOBaHO OOOCHOBaTh COOCTBEHHYIO MO3HUIIMIO MO CIOPHBIM TEOPETHUYECKUM
Borpocam. [IpuBoIuTh MpuMepHsl. 3aaBaTh MO XOAY U3JIOKEHUS JEKIIMOHHOTO MaTepuaia pUTOPUIECKUe
BOIPOCHI U CAMOMY JIaBaTh Ha HUX OTBET. JTO CIIOCOOCTBYET aKTUBU3AIMH MBICIUTEIHHON AeSITENbHOCTH
CTY/ICHTOB, TIOBBIIIEHUIO WX BHHUMAaHUS M HHTEpeca K MaTepualy JIEKIMU, €€ COJeP KaHHIO.
[IpenogaBaTens MOMKEH PYKOBOIUTH pPAOOTONH CTYAEHTOB IO KOHCHEKTHPOBAHUIO JIEKIIMOHHOTO
Marepuaia, moJ4epKUBaTh HEOOXOAUMOCTh OTPAXKEHHUSI B KOHCIIEKTAX OCHOBHBIX IMOJIOKEHUN M3ydaeMOin
TeMbI, 0c000 BBIAEISASA, KaTeropuajbHBIA ammapar. B 3akiIrouMTeNnhbHONW YacTH JIEKIMU HEO0OXOIUMO
chopMyIupoBaTh 00IIIME BHIBOJBI 110 TEME, PACKPHIBAIOIINE COJIEPKAaHUE BCEX BOMPOCOB, MOCTABICHHBIX
B Jekuuu. OOBSBUTH IJIAH OYEPENHOTO MPAKTUYECKOTO 3aHATHSA, NaTh KpaTKUe PEKOMEHAAlHUU IO
MOATOTOBKE CTyNeHTOB. OmpenenuTh MECTO W BpeMsl KOHCYJIbTAIlMM CTYICHTaM, TOXKEJIaBIIUM
BBICTYITUTH C JIOKJIa/IaMu U pedepaTaMu.

Ha mocrmemnedt neknuu yaenauTh Bpems s o03opa  Hambojiee BaKHBIX TOJIOKCHUH,
PacCMOTPEHHBIX B Kypce.

2. YkazaHus 11 IPOBEACHUS IPAKTUYECKUX 3aHATHI

Yerko 0003HAYUTH TEMY MPAKTUIECKOTO 3aHITHSI.

OOCynIUTh OCHOBHBIE TIOHSITHS, CB3aHHBIC C TEMOUM MPAKTUYECKOTO 3aHSITHSI.

B mpouecce pemrenust 3aay BECTH AUCKYCCHIO CO CTYJAEHTAaMU O MPAaBWIBHOCTA MPUMEHEHUS
TEOPETUYECKUX 3HAHUU.

OTMmeuath CTyIEHTOB, HanOoJee aKTUBHO YYACTBYIOIIUX B PEUICHUH 33/1a4 U M TUCKYCCHSIX.

B KxoHIIe TPaKTUIECKOro 3aHATHS 33/1aTh ayTUTOPUN HECKOJIBKO KOHTPOJIBHBIX BOITPOCOB.

3. Ykazanus 175 mpoBeieHUs 1a00paTOPHBIX 3aHATUH.



Cobmronate TpeOOBaHHMS TEXHUKH O€30MAaCHOCTH U TMPOBOAUTH HEOOXOJUMBIE Pa3bsICHEHUS O
IIPaBUIBHOCTH MTOBEJCHUS B 1a00OpaTOpUu.

[lepen BBIOTHEHHEM J1aA0OPATOPHOM pabOTHI HPOBEPUTH CTENEHb TOTOBHOCTH CTY/JCHTOB,
HallOMHUTh M OOCYAWTb OCHOBHBIE TEOPETUYECKHE IOJIOKEHUS, 3HAHME KOTOPBIX HEOOXOIUMO JUIs
OCMBICJICHHOTO BBITIOJTHEHUS padoT.

B nponecce BbinonHeHus: paboThl ciieyeT HOCTOSHHO O0IAThCs CO CTYI€HTaMHU, HE JI0IyCKas 110
BO3MOKHOCTH UX HENPABWIBHBIX ICUCTBUM.

TpeboBaTh, YTOOBI OCHOBHBIE PE3YJIbTAThl IKCIEPUMEHTOB ObUIN 3a()MKCUPOBAHbI CTYIEHTAMU B
MUCHbMEHHOM BHJIE.

ITpu nmpueme 3auera mo pabore TpeOOBaTh OTYET O MPOAETAHHOM paboTe, rae IOJKHBI ObITh
OTPa)KEHBI OCHOBHBIE PE3YJIbTATHI M BHIBOIBI.

4.Yxa3zaHus 110 KOHTPOJIIO CAaMOCTOATENIbHOM pabOThI CTYICHTOB

[To ycmoTpeHuto mpenojaBaTens 3aJaHWe HA CAMOCTOSTENbHYIO paboTy MOXKeT ObITh
WH/IMBUYyaJIbHBIM WX (PPOHTAIIBHBIM.

[Tpu ucnoNBb30BaHNM MHIMBUAYATBHBIX 3aJaHHd TPeOOBaTh OT CTYAEHTA MUCHMEHHBIH OTYET O
IpojiesaHHo paborTe.

[Ipy npumeHeHUU (QPOHTAIBHBIX 3a/JlaHUIl BECTH KOJUJICKTHUBHBIE OOCYKICHHS CO CTyAEHTaMHU
OCHOBHBIX TEOPETUYECKUX MOJIOKEHUH.

C menmpl0  KOHTpOJSL KadyecTBa  BBIIOJHEHHS  CAaMOCTOSATENBHOW  paboThl  TpeGoBaTh
WH/MBUYaJIbHbIE OTYETHl (JIOMyCTHMO BMECTO INHUCBMEHHOIO OTYETa IPUMEHTh HHIAUBHyalbHbIE
KOHTPOJIbHBIE BOITPOCHI).

[Tporpamma coctaBieHa B cooTBeTcTBuUM ¢ TpeboBanusmMu OC HUAY MUODU u yuebHBIM
IJIJAHOM OCHOBHOM 00pa30BaTeIbHOM MpOorpaMMBbl 1o HampapieHuio moarotoBku 18.03.01 «Xumudeckas
TEXHOJIOTHS».

Pabouyro nporpamMmy cocTaBuil: IOLEHT, 3€pHBILIKHHA A. A.

Penensent: nouenr, ['epacumoBa B.M.

[Tporpamma onobpena na 3aceqanuu Y MKH 18.03.01 «Xumuueckas TEXHOIOTHS.

[Ipencenarens yueOHO-MeTonuueckor komuccun Yeprora H.M.



