MHUHHUCTEPCTBO OBPA3BOBAHUS 1 HAYKHM POCCUHMCKOM ®EJEPAIIMA
DenepajbHOE TOCYIAPCTBEHHOE OI0KEeTHOE 00pa3oBaTe/ibHOE YUpek/JIeHHe BbICIIero 00pa3oBaHus

«TOMCKH TOCYJIAPCTBEHHBI YVHUBEPCUTET CUCTEM
VIIPABJIEHUS U PAJTMODJIEKTPOHUK
(TYCYP)

HTYOCYR| e sumprncera
‘1" UNIVERSITY JlupexTop nenapraMmeHTa 00pa3oBaHuUs

Moy saauT NOQMTHCES 3ASKTIOHMEOR NOINWCRH
Ceprugamar: 1obcfala-5laf-448-aef0-5584d2fd4820
Bragesey: Tpoawm Magen Edmpmosms

LeacTaatengs: ¢ 1001, 2016 no 16092010

PABOYA A [TPOI'PAMMA JJTUCTIUTIJIMHBI
XumMnueckas puznka

VYpoBeHb 00pa3oBaHus: BbIcIee 00pa3oBaHue - fakajgaBpuaT

Hanpasnenue noarorosku / crienuanbHOcTh: 11.03.03 KoncTpynpoBaHue ¥ TEXHOJIOTHSA 3JIEKTPOHHBIX
CpeacTB

Hampasnennocts (nmpoduns) / cnenuanu3aius: [IpoekTupoBaHue M TEXHOJIOTUSI PAAHOIIEKTPOHHBIX
CpeacTB

®dopma 0O0ydeHHS: OUHASA

@axkynbreT: PK®, PagnokoHcTpyKTOpCKH GaKyJIbTeT

Kadenpa: KUIIP, Kadenpa koHcTpyupoBaHusi U MPOU3BOACTBA PAAHOANNIAPATYPbI

Kypc: 1

Cemectp: 2

Y4eOus1ii man Habopa 2015 rona

PaCHpe,Z[CJ'IeHI/IC paGoqero BpPEMCHU

Ne Bunpl yueOHO# nesTebHOCTH 2 ceMecTp Bcero Ennanner
1 Jlexnn 28 28 JacoB
2 IIpaxTryeckue 3aHATUA 20 20 4acoB
3 JlaGopaTopHbie pabOThI 16 16 JacoB
4 Bcero aynuTopHbIX 3aHATUI 64 64 4acoB
5 CamocrosrenbHas pabota 44 44 4acoB
6 Bcero (06e3 sx3amena) 108 108 4acoB
7 OO0m1as Tpy10EMKOCTh 108 108 4acoB
3.0 3.0 3.E.

3auer: 2 cemecTp

Tomck 2018
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PilCC.\l()TpCH&l 151 ()ﬂ()(’)pCHll Ha 3aCCJaHuM Kil(t)ﬁ:{pbl
nportokon Ne 57 or «11 » 5 2018 1
JINCT COI'TTACOBAHU A

Pabouas mporpamma AUCIUIUIMHBI COCTaBJICHA C y4eTOM TpeOoBaHUHU (enepaabHOTO Trocynap-
CTBEHHOTO 00pa3oBaTeNbHOTO cTaHaapTa Bhiciiero oopazoBanus (CPI'OC BO) no HampaBiieHHIO MOATO-
toBKH (crienanbHOCTH) 11.03.03 KoHCTpyHpOBaHHE W TEXHOJIOTHS AJICKTPOHHBIX CPEJCTB, YTBEPKICH-
Horo 12.11.2015 roga, paccMoTpeHa u ono0peHa Ha 3aceqanuu kadeapsl POTOM «  »

20 roma, mpotokois Ne

PazpaboTuuk:
JIOIICHT, K.T.H. Kapeapa POTOM C. H. Jleonon

3aBenyronmii o0ecnieunBaromeii kad.
POTOM B. U. Tyes

Pabouast mporpamMmMa IUCIMITIIMHBI COIIACOBaHa ¢ (DaKyIbTETOM U BBINTycKaroueil kadeapoii:

Jlexan PK® [. B. O3epkun
3aBeAyIOIHi BRITYCKAIOIICH Kad.

KUIIP B. M. Kapaban
OKCIIepTHI:

JIOTICHT, K.0.H Kadeapst POTOM H. H. Hecmenosa

JlotieHT Kadeapsl KOHCTPYUPOBAHHUS
Y TIPOM3BOJICTBA PATUOAIIAPATYPHI
(KUITIP) H. H. KpuBun
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1. lean u 3aga4n AUCHUTLIHMHBI

1.1. lleau TUCUMIIAHBI
03HAKOMHTH CTYJICHTOB C YUEHHEM O MEXaHU3Max M CKOPOCTSIX XUMHUUYECKHUX IPOIIECCOB U COBPE-
MEHHBIMHU MPEJICTABICHUSIMUA O NPUPOJEC U 3aKOHOMEPHOCTAX TOPEHHUs I'a30B U KOHJECHCHUPOBAHHBIX BE-
HIECTB, C TEOPUEH TOpeHUs, POPMUPOBAHKME Yy CTYAECHTOB KOMIIETCHIIMM, MO3BOJISIIONIUX OCYIIECTBIISTH
HKCIIEPUMEHTAILHOE OINPECIICHNE 3aKOHOMEPHOCTEMN
XUMUYECKHUX MPOIECCOB U MPOBOJIUTH YUCICHHBIE PACYETHl COOTBETCTBYIOIIMX TEPMOIUHAMUYE-
CKHMX U KUHETHYECKUX MapaMeTpOB.

1.2. 3agaun JIMCHMIIINHBI

— chopmupoBarh 6a30BbIC 3HAHUS U MIPEJICTABICHUS O (PyHIAMEHTAIBHBIX 3aKOHAX U OCHOBHBIX
METOMIaX MCCIEI0BAHUS

—  XHMHYECKHUX MPOIECCOB, XMMHUYECKOTO PABHOBECHS U TEOPUH TOPEHUS

— 0000ImUTh U CUCTEMATU3UPOBATH 3HAHUS, BKIIFOUAIONIHE (YyHIAMEHTAIBHBIC 3aKOHBI, JIeXkKa-
1€ B OCHOBE XUMHUYECKON TEPMOJUHAMHUKHU M XUMHUYECKON KHHETHKU

—  pacCMOTpPETh OCHOBHBIE HKCIIEPUMEHTAJBHBIE 3aKOHOMEPHOCTH, CTPYKTYpY U MaTeMaruye-
CKyt0 (hOpMy OCHOBHBIX YpaBHEHHI, METO/IbI pacueTa YHEPTeTUKNA XUMHUUECKUX PEAKIIUA U XUMUIECKOTO
paBHOBECHS, METObI COCTABICHUS KUHETUYECKUX YPaBHEHUN XMMHUYECKHX pPEaKIHid, METOIbI pUOIIH-
JKEHHOTO PeIIeHUS KHHETHYECKUX YPaBHECHUIN

—  paccMOTpPETb OCHOBHBIE NMPUEMBI U METO/bI HKCIIEPUMEHTAIBHOTO U TEOPETUUYECKOIr0 UCCIe-
JIOBAaHUSI XUMUYECKHX MTPOIIECCOB, UCIIOJIB30BAHNE ITUX METOJOB B COBPEMEHHBIX TEXHOJIOTHSIX;

— olecre4ynuTh OBJaJIEHUE METOJOJIOTHEH TEePMOJUHAMHYECKUX U KHHETUYECKHUX PACUETOB XU-
MHUYECKHUX MPOIIECCOB

2. Mecro mucuuminabl B ctpykrype OITIOIT
Juctumnuna «Xumudeckas ¢pusuka» (b1.B./IB.5.2) otHOCcHTCs K Oioky 1 (BapuaTHBHAS 4acTh).
[IpeamecTByOMUMH TUCIUILTHHAMH, (POPMUPYIOIUMH HadadbHBIC 3HAHUS, SBISIOTCS: Dusnde-
CKas XUMHUS, XUMHUS.
[TocnenyomumMu AUCUUILUIMHAME ABJISIIOTCS: Be30MacHOCTh KU3HEAEATENIbHOCTH, DU3NKa.

3. TpeGoBaHus K pe3yJbTATAM OCBOCHUSI JUCHUIIMHBI

[Tpouecc n3yueHus: AMCUUILIMHBI HapaBjieH Ha (JOPMUPOBAHUE CIEAYIOIIUX KOMIIETEHIUH:

—  OIIK-1 cnocoOHOCTBIO MPEACTABIAT ACKBATHYIO COBPEMEHHOMY YPOBHIO 3HaHUI HaydHYIO
KapTHHY MHpa Ha OCHOBE 3HaHMsI OCHOBHBIX IOJIOKEHHM, 3aKOHOB M METOJIOB €CTECTBEHHBIX HAyK U Ma-
TEMaTHKU;

— TIK-2 roTOBHOCTBIO MPOBOAUTH HKCIEPUMEHTHI MO 3aIaHHOM METOIMKE, aHAJM3UPOBATH pe-
3yJbTAThI, COCTABIIATH 0030PbI, OTYETHI;

B pesynbpTare u3ydeHus IMCIHUILITMHBI 00YJaIOMIUNACS TOJIKEH:

— 3HaTh 0a30BYI0 TEPMUHOJIOTHIO, OTHOCSIIYIOCS K XUMUYECKOW TEPMOAMHAMUKE, XUMHYECKOI
KUHETUKE M TEOPUU KaTajau3a M TOPEHHs, OCHOBHBIE MOHITHS U 3aKOHBI, JIeKaIlle B OCHOBE Pa3INYHBIX
METOJIOB TEOPETHUECKUX PACUYETOB XMMHUYECKUX IMPOIECCOB OCHOBHBIE (PH3MKO-XMMHYECKUE TPOIIECCHI,
MIPOTEKAIONINe MPU TOPEHUU Ta30B U KOHJIEHCUPOBAHHBIX BEIIECTB METOJ/IbI MHTHOMPOBAHMS U KaTalau3a
CaMOYCKOPSIIOIIUXCS PEaKIUid

—  yMeTb TEOPETHUYECKH PAaCCUUTHIBATH M SKCIEPUMEHTAJIBHO OMPEAENATh TePMOIUHAMHYECKHE
U KMHETUYECKHE MOKa3aTeIM XMMHUYECKHUX IPOLECCOB, B TOM YMCIIE IMPOLECCOB KaTalln3a, UHIMOUpoBa-
HUSl, TOPEHUS MPOJIEMOHCTPUPOBATH CBSI3b MEXKIY PAa3TUYHBIMU (PU3UKO-XUMUYECKUMU METO/IaMU HCCIIe-
JIOBaHUSI, CTPYKTYpOW M CBOMCTBAMHU BEIIECTB OCYIIECTBUTH BHIOOP COOTBETCTBYIOMIETO (DPU3UKO - XUMH -
YEeCKOro METO/Ia UCCIIEJIOBAHUS B 3aBUCUMOCTHU OT MCCIIEyeMOro Mpoliecca U MOCTaBICHHOM 3a/1auu; uc-
M0JIH30BaTh 3aKOHOMEPHOCTH (PU3MKO-XMMHUYECKUX MPOLECCOB U (PU3UKO-XUMHUECKUE METOIbI UCCIIEH0-
BaHUs MPU BHITIOJHEHUH KYPCOBBIX U IUIIJIOMHBIX pa0OT U MHTEPIPETALNN IKCIIEPUMEHTAIBHBIX JTaHHBIX

— BJaJeTh OCHOBaMH TeOpuH (PyHJaMEHTAJIbHBIX Pa3esioB XUMUH (TIPEXk/I€ BCEr0 HEOPraHuye-
CKOM M (IM3NYECKON XMMHUHM) METOAaMHU PETUCTPAIMH M 0OpabOTKH pe3yJbTaTOB XMMHUYECKHX IKCIIEPH -
MEHTOB METOoJaMH 0TOOpa MaTepuaa Jisi TEOPETUUECKUX 3aHIATHIA U 1a00paTOPHBIX pabOT METOaMu TO-
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CTaHOBKH 3aJ1a4 MPUKJIATHBIX UCCIIEOBaHUN B M30paHHON 001acTH XMUMHH, TPOBEICHUS UCCIECAOBAaHUN U
MHTEPIIpEeTalluU Pe3yIbTaTOB

4. O0beM IMCHUIIMHBI U BHAbI Y4eOHOI padoThl
OO01mast TpyI0eMKOCTh AUCIUILTHHBI cOCTaBsAeT 3.0 3a4eTHBIX €AWHUIILI U MIPEJICTABICHA B Ta0JIH -
ne 4.1.
Tabmuma 4.1 — TpyA0eMKOCTh TUCIUILTHHBI

Bunel yueOHOI nesTenbHOCTH Bcero gacos Cemectpsl
2 cemecTp
AynuaTopHbI€ 3aHATHS (BCETO) 64 64
Jlexun 28 28
[IpakTuueckue 3aHATHS 20 20
JlaGopaTtopHbIie pabOThI 16 16
CamocTosiTenbHas paboTa (Bcero) 44 44
OdopmieHue oT4eToB 110 Ja00paTOpHBIM paboTam 16 16
[TpopaboTka JIEKIIMOHHOTO MaTepraia 8 8
[ToaroroBka K NpakTUYECKUM 3aHATUAM, CEMUHApaM 20 20
Bcero (0e3 ax3amena) 108 108
OO6miast TpyI0€MKOCTb, 4 108 108
3aueTHbie EquHUIIEL 3.0 3.0

5. Conepxxanue QMCUMILIHHBI

5.1. Pa3zgesnl JUCHUIIMHELI 1 BUALI 3AHATHI
Pa3znenbr AMCUMIUIMHBI U BUJBI 3aHATUN TTPUBEICHBI B Ta0mIe 5.1.
Tabmuna 5.1 — Pasgensl AUCHUIUIMHEL U BUIBI 3aHATUN

) ] = 2 é\ 3 =
? o o 5} = =
o < < < :-4 < >‘- ()
Hazpanus pa3aenoB 1UCHUIUINHBI i ® =Y o, o 2 &5
= 5 = s s 0 ==
e, < < o 9 2 =
= = @) a8 @ S
2 cemecTp
1 DHepreTuka XUMUYECKUX PEAKIIMI 4 2 4 17 |OIIK-1, TIK-2
2 XMMHUYECKOE paBHOBECUE 4 2 17 | OIIK-1, TIK-2
3 Xumnueckas kuHetuka. opmanbHas 6 6 4 12 28 | OIIK-1, IIK-2
KHHETHKA
4 3aKOHOMEPHOCTHU MPOTEKAHUSI HEKOTO- 6 4 4 10 24 |OIIK-1, TIK-2
PBIX XMMHUYECKHUX ITPOLIECCOB
5 Teopust CKOPOCTEMN FINEMEHTAPHBIX XU- 4 0 0 1 5 OIIK-1, ITK-2
MHUYECKHUX PEaKINi
6 Teopus ropenus. ['opeHre ra3oB U KOH- 4 6 0 7 17 | OIIK-1, ITIK-2
JIEHCUPOBAHHBIX CUCTEM.
Hroro 3a cemectp 28 20 16 44 108
Hroro 28 20 16 44 108
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5.2. Conep:xanue pa3aejioB IMCHUILIHHBI (110 JTEKIIASIM)

CopeprkaHue pa3aesioB TUCIUTIINH (TI0 JIEKIUSIM) PUBEICHO B TabmuIie 5.2.

Tabmuua 5.2 — ComepkaHue pa3AenaoB TUCIUILIKH (TI0 JICKITHSIM)

HasBanus pasnenos

Coz[epncaHHe pa3aciioB AUCHUITIMHEI 110 JICKIUAM

TpynoeMKocCTsb,

q

dopMupyembie
KOMIIETEHIIUU

2 ceMecTp

1 DHepreTuka
XUMHYECKUX PEAKLIHI

TepMomuHaMHUYEeCKOE OTIPEICIICHHAE TETIOBOTO d(-
(ekra peakuu. 3aBUCUMOCTD OT JIABJICHHS U TEMIIE-
patypsl. 3akoH ['ecca. PacueT TemioBbix apdexron
peakiuy mo TaOJUYHBIM JaHHBIM. TeroBbie Y dek-
TBI PEAKIUH ¥ TETUTOBBIZCICHHE IPU TIPOTEKAHUH XH-
MUYECKUX MPOIIECCOB.

N

HUroro

OIIK-1,
[K-2

2 XUMHYECKOE
paBHOBECHE

VYcnoBue TEpMOANHAMHYECKOTO PABHOBECHS CHCTEMBI.
YpaBHEHNE N30TEPMbI XUMHUECKON pEeaKLnu.
Hampasnenue xummuuaeckoro npouecca. Pacuer xumu-
YeCKOro paBHoBecHsl. PacueT KOHCTaHT paBHOBECHS
10 TaOJIMYHBIM JIaHHBIM - CTAHJIAPTHBIM YHEPTUSIM
I'u66ca, TermoTam 06pa3oBaHUs ¥ SHTPOIUIM UHIH-
BUJyaJIbHBIX KOMITOHEHTOB PEaKIHH

Htoro

OITK-1,
TK-2

3 XuMnueckas KHUHETHKA.
dopMasnbHas KUHETHKA

CKopoCTh XMUMUYECKON peaKkIu. 3aKOH AEHCTBYIO-
ux macc. [opsaok peakuuu. Koncranta ckopocTu.
DHeprusi akTUBallMu U 3aKoH Appenunyca. Kunernue-
CKHE€ YpaBHEHHUS U KUHETHYECKUE KpuBble. KuHeTnka
peaKUMii MPOCTHIX TUIIOB. Peakiuu rnepBoro nopsjaka
(oOpaTtuMBble U HEOOpATUMBIE), PEaKLIUK BTOPOTO TO-
psaKa, peakMy TpeThero nopsaka. Kunernueckue 3a-
KOHOMEPHOCTH CIIOKHBIX peakuuid. [locienosarens-
HBIE PEAKIUH, TapAIIEIbHO-TIOCIEA0BATEIbHBIE pe-
akuuu. [IpuGnmkeHHbIE METO/IBI PEIICHUS KHHETHYe-
CKUX ypaBHeHUU. CKOPOCTH XUMUYECKUX PEAKIIUH,
KMHETUYECKUE YPABHEUS U YCIOBUS MaTEPUATIBLHOTO
OaslaHCca B OTKPBITBIX CUCTEMAxX

Hroro

OIIK-1,
[K-2

4 3aKkOHOMEPHOCTH
MIPOTEKAHUSI HEKOTOPBIX
XMMHUYECKHX MPOLIECCOB

CornpsixeHHbIe peakiu. [ oMOreHHbIi Karanus. ABTO-
karanus. llennsie peakumun. OcOOEHHOCTh KUHETUKH
LETIHBIX MPOLECCOB. Pa3BeTBICHHBIE LIETIHBIE PEaK-
. doroxumuyeckue peakuuu. KBaHTOBBIN BBIXO/I.
[TepBuunbie poroxumuueckue akTol. [lepenaua sHep-
run. OiryopecueHnus u pocdopocreHmms. CeHcrOu-
nu3anus. OCOOEHHOCTH TeTePOreHHON KUHETHKHU
Juddy3HbIil 1 KHHETHYECKUN PEKUMBI TPOTEKAHUS
peaxkuuii

HUroro

OIIK-1,
[K-2

5 Teopus ckopocren

bumonekyisipublie peaknuu. IloBepxHOCTH TOTEHIM-

OIIK-1,
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QJICMCHTApPHBIX

XUMHYECKHUX PEAKLIHMA

anpHOM sHeprun. Koopnunara peakuuu. Teopust
CTOJIKHOBEHMH. ['a30knHeTnueckue ceueHus. Crepu-
yeckuil ¢pakrop. KoncranTta ckopoctu peakuuu. Teo-
pus nepexonHoro coctossHus. TepmoanHaMuyeckas
(dbopMa 0CHOBHOTO BbIpakeHHs. PacueT crepuueckoro
(dakropa st OMMONIEKYISIPHBIX peaknuid. Teopus ak-
TUBHBIX CTOJNKHOBEHUWU. OCHOBHBIE TUIIBI 3JIEMEHTAP-
HBIX XUMHUYECKHUX MPOIIECCOB.

Htoro

I1K-2

6 Teopus ropenus.
I'openue razos u
KOH/JIEHCUPOBaHHBI
CHUCTEM.

X

3a)KUTraHHe ra30BbIX CMECEN. 3a)KUTaHue TOPrYen
CMECH I'a30B HArpeToM CTEHKOW U UCKPON. MUHUMAJIb-
Hasi SHEPTHs 3aKUranus. JlaMruHapHbIe IIaMeHa.
Bonnbl xumudeckoro npeBparnienus. Auddy3nonHoe
pacrpoCTpaHEeHHE TIaMEHH (XOJIOIHBIC U30TEPMHYC-
CKHe M1aMeHa). TernnoBoe pacrpocTpaHeHHUE TIaMe-
HU. YCTOMYMBOCTh HOPMAJILHOTO TOPEHHUSI Ta30B U
xuakocteil. ['opeHne B TypOyIeHTHOM MOTOKE. ABTO-
TypOyM3aIs B MPOIECCe PaCIpOCTPAHECHUS TIaMe-
HU. OCOOEHHOCTH MEXaHU3MOB TOPEHUS JIETYUUX U
HeneTyunx BB, TOMOT€HHBIX U CMECEBBIX TOILIUB,
nHunupyronmx BB, MeraninoB. DnemeHTapHble MOjIE-
JIA TOPEHHS.

Hroro

4

OITK-1,

[1K-2

Hroro 3a CEMCECTP

28

5.3. Pa3nenbl AUCHUINIMHBI U MEKIMCIUIITIMHAPHBIE CBSI3H ¢ 00ecneYnBalOIMMHM (TPeIblyIIHMH)

U o0ecnieynBaeMbIMH (MOCJTETYIONIUMH) TUCHTUTIHHAMU

Pa3nensl quCHUIUIMHBL M MEXIUCHUIUIMHAPHBIE CBSI3U C 00ECIEUMBAIOIIMMHU (MIPEABIAYIIUMHU) U

obecrieunBaeMbIMHU (TTOCIIETYIONTUMHI ) AUCITUTUTMHAMHE TIPEJICTAaBIEHBI B TabuIE 5.3.

Tabmuma 5.3 — Pa3aensl IUCIMIUIMHBI U MEKIMCIUIUIMHAPHBIE CBSA3U

HanMmenoBanne qUCIAIIINH

Ne pasaciion JTAaHHOM JAUCHUIUIUHBI, JJIS1 KOTOPBIX HCO6XO)II/IMO
HN3Y4YCHUC O6CCH€‘{I/IB3.IOH_II/IX 1 00eCIIeunBacMbIX JUCHUITIINH

1 2 3 4 5 6
[IpenmecTByrOmue TUCHUIUIMHBI
1 ®usnueckas XuMus + + +
2 Xumuns + + +

[Tocnenyromue TUCIUITITUHBL

1 be3onacHOCTE XU3HENEIATEILHOCTH

2 ®usuka

5.4. CooTBeTCcTBHE KOMIIETEHIN I, (POPMHUPYEMBIX IPH U3YYCHUHU AUCUMIIMHBI, M BU/10B 3aHATHH
CooTBeTcTBHE KOMIETEHLUH, (HOPMUPYEMBIX MpPHU H3YyYEHUH AMCLUMIUIMHBI, U BHJIOB 3aHATUN
npezcTaBiIeHo B Tabmuie 5.4.
Tabmuua 5.4 — CooTBeTCTBUE KOMIIETEHIIUH, (POPMUPYEMBIX MTPH U3YYEHUHU JUCIHUILIUHBL, U BUIOB 3aHS -

THUH
§ Bunwl 3ansatuit
= . ;
) G
o =
g & » S S DOpMBI KOHTPOJIS
= .
2 = 5 g 2
° = = O
7 =
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OIIK-1 +

KonTpoasnas pabora, Jlo-
MalHee 3aganne, OT4yeT 1mo
WHIUBHIyAIbHOMY 3aJ1a-
Huto, KoHCIIEKT camommoaro-
ToBKH, OTUeT 10 J1abopa-
TOopHOH padote, Onpoc Ha
3aHATHAX, 3a4eT, TecT

[1K-2 +

KonrtposnpHnas pabora, Jlo-
MarniHee 3ajanue, OTyeT 1no
UHAUBUAYAIBHOMY 3a]1a-
Huto, KoHcrnekt camonoaro-
ToBKH, OTYeT 1o jadbopa-
TopHOU pabote, Onpoc Ha

3aHATUAX, 3a4eT, TecT

6. UaTepakTHBHBIE MeTOAbI U (JOPMBI OPraHU3aANNH 00yUEeHUsI
He npenycmotrpeno PVYII.

7. JlabopaTtopHble paGoThl

HaumenoBanue nabopaTtopHbIX padoT npuBeneHo B Tabnuue 7.1.
Tabmuua 7.1 — HaumeHnoBaHue 1a00paTopHbIX padboT

3 z S
Q p=a=t
Q o
< )
Ha3Banus paznenos HaumeHnoBaHue 1a60paTopHbIX padoT zF &5
o S E
X g =
2 o' 2
= o
2 ceMecTp
1 DHepreruka Omnpenenenue TeI10Boro 3pQexTa peakuu Heurpa- 4 OIIK-1,
XUMHYECKUX PEAKLIHI JIA3anun T1IK-2
Hroro
2 XUMHUYECKOe N3yuenune BausHUSA pa3andHbIX (PaKTOPOB (KOHIICH- OIIK-1,
paBHOBECHE Tpauusi, TEMIEpaTypa) Ha CMEIIEHUE XUMUYECKOTO [K-2
paBHOBECHS
Hroro
3 Xumnueckas KuHeTuka. | Vi3yueHue BAMSHUS Pa3IUYHBIX (PaKTOpoB (IpUpoa OIIK-1,
@dopManpHas KUHETUKA | pEarupyroInX BEIEeCTB, KOHIEHTpaLus, TeEMIIeparTy- [IK-2
pa) Ha CKOPOCTbh XMMHUUYECKOH peakluu
Hroro
4 3aKOHOMEPHOCTH N3ydeHne MexaHu3Ma KaTaIMTUYECKUX PEaKLIUi. OIIK-1,
MIPOTEKaHUs HEKOTOPBhIX | BimsiHue kaTaau3atopoB HA CKOPOCTh XUMHUYECKOM [1K-2
XMMHUYECKHUX IIPOLECCOB | PEAKIIMH.
Hroro 4
Hroro 3a cemectp 16

8. IIpakTuyeckue 3aHATUSA (CEMUHAPDI)

HanmMeHoBaHue NpakTHYECKUX 3aHATUH (CEeMMHApOB) NpuBeaeHO B Tabmuie 8.1.
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Tabmuua 8.1 — HaumeHOBaHME MPAKTUUYECKHUX 3aHATUH (CEMHUHAPOB)

HasBanus pasnenos

HanmMeHnoBaHMe NpakTUUECKUX 3aHATUN (CEMUHAPOB)

TpynoeMkocTsb,

q

dopmupyembie
KOMIIETEHIIUU

2 ceMecTp

1 DHepreTuka
XUMHYECKUX PEAKLIHI

BxomHO# KOHTpOJIE (OTPOC IO OCHOBAM XUMUYECKOM
TEPMOJNHAMUKH, OCHOBHBIE ITOHATUS, ONIPEEICHUS U
3aKOHOMEPHOCTH NMPOTEKaHU XUMUYECKUX PEaKLIUN).
Pemenue 3anau: 1) pacuet temioBoro 3¢dekra peak-
MU 110 3akoHy ['ecca; 2) onpeneneHue Thma peakiuu
U pacyeThl 10 TEPMOJIMHAMUYECKUM YpaBHEHUM; 3)
OIIpeJIeJIEHNE HAIIPABJIEHUS CAMOIIPOU3BOJIBHOTO IIPO-
TEKaHUs peakuu; 4) pacueT TEPMOJIMHAMUYECKUX Ta-
paMeTpoB NPOTEKAHUS PEAKIUH.

[\

Hroro

OIIK-1,
[K-2

2 XUMHUYECKOE
paBHOBeCcHE

1) pacdyeT KOHCTaHTBI XUMHYECKOTO PaBHOBECHS; 2)
OTIpeJIeNIeHNE CMEIIEHHUS] paBHOBECHS TIPU H3MEHEHHUH
TeMIIEpaTyphl, TaBICHNS M KOHIEHTPAINH; 3)pacyueT
M3MEHEHHUsI KOHIICHTPAIUK PeareHTOB Yepe3 KOHCTaH-
TY XUMHYECKOTO paBHOBECHST; 4) pacdeT KOHCTaHT
paBHOBECHS 110 TAOJMYHBIM JJAHHBIM - CTaHAAPTHBIM
sHeprusim ['ub0ca, Termnoram oOpa3oBaHUs U SHTPO-
MUSIM MHMBHTyaJIbHBIX KOMIIOHEHTOB PEaKIIUU

Htoro

OIIK-1,
[K-2

dopMasnbHas KHUHETHKA

3 XuMnueckas KUHETHKA.

1) 3anmch 3aKOHA ACHCTBYIOIMX MACC JJISI XUMUYE-
CKHX pEaKLny; 2) pacueT U3MEHEHHS CKOPOCTH peak-
LIUY [IPY U3MEHEHUNH JIaBJIECHUS U KOHLIEHTPALUK pe-
areHToB; 3) pacueT U3MEHEHUS! CKOPOCTH PEAKLIUU
IIPY NOBBIIIEHUH TEMIIEepaTypsl O MpaBUIy BaHT-
Tlopda u 3akony Appenuyca;; 4) pacueT TeMneparyp-
HOTO KOd(ppuImeHTa peakimu, 5) onpeaeieHne SHep-
MU aKTUBALIMY PEAKLUH; 5) pacyeT KOHCTAHT CKOPO-
CTEH peakLUu MPOCTHIX THUIOB U3 KNHETUYECKUX KPH-
BbIX; ) pelIeHNE KNHETUYECKOTO YPaBHEHMSI ISl pe-
aKIUK N1EPBOro NMopsaKa

Hroro

OIIK-1,
[K-2

4 3aKkOHOMEPHOCTH
MIPOTEKAHUSI HEKOTOPBIX
XMMHUYECKHX MPOLIECCOB

1) pacueT ckopocTell KaTaTUTHYECKUX XUMHUYECKUX
pEeaKIuil B yCIOBHAX TOMOT€HHOI'O ¥ T€TEPOTr€HHOTO
KaTanu3a; 2) pacueT CKOpocTel Hepa3BeTBICHHbBIX
IEMHBIX PEaKIHii; 3) pacueT CKOpocTel (GOTOXUMUYIC-
CKUX PEaKIMH, pacueT KBAaHTOBOI'O BBIXO/a; 3) pacyeT
CKOPOCTEH TeTepOTEeHHBIX PEAKIINNA B YCIOBUSIX AH(]-
(y3MOHHOTO U KHHETHUYECKOTO PeKUMOB 4) pacyer
CKOpOCTEN XMMUYECKHUX PEAKLIUH 110 TEOPUU aKTHUB-
HBIX CTOJIKHOBEHHIA; 5) pacueT CKOpOCTei XuMuyie-
CKHMX PEaKLHUH 110 TEOPUH MTEPEXOTHOTO COCTOSTHUS

Htoro

OIIK-1,
[K-2
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6 Teopus ropenus.
I'openne razos u
KOHJIEHCUPOBAaHHBIX
CHUCTEM.

1) pacueT Temmepatyp BOCIZIAMEHEHHSI Ta30BBIX CMe- 6
cell; 2) IOCTpOEHHE 3aBUCUMOCTEN TEMIIEpaTyphl TO-
PEHHS B PEaKTOpe MICATLHOTO CMEITHBAHUS JIJIS Ta30-
BOM CMECH OT MacCOBOTO pacxojia CMecH; 3)pacuer
KPUTHYECKUX TEIIOBBIX TIOTOKOB; 4) OmpeesieHue
pacrpernesieHus: TeMinepaTyp Bo (ppoHTe TaMHHAPHOTO
TUTAMEHH, OIIEHKa ITUPUHBI 30HBI TOPSHHUS (30HBI

MO/IOrPEBA).

OIIK-1,
[K-2

Htoro

Hroro 3a cemectp

20

Tabimie 9.1.

9. CamocTrosiTesqibHasi padoTa
Bunel camocrosTensHOM paboThl, TPYIOEMKOCTh U (pOpMHUpyEeMble KOMIIETEHITMH TPEICTaBIECHbI B

Tabmuua 9.1 — Buasl caMoCTOATENBHON pabOThI, TPYIOEMKOCTh M JOPMHUPYEMbIE KOMIIETEHIIUN

Hazpanus pa3aciioB

Bunel camocTosTeInHON
paboThI

TpynoeMkocTb,

9

dopmupyembie
KOMIIETEHIINN

@DopMBbI KOHTPOJISA

2 ceMecTp

1 DHepreruka
XUMHYECKUX PEAKIIHI

IToaroroBka K mpakTuie-
CKUM 3aHATHUSAM, CEMUHA-
pam

[\

IIpopaboTKa JIEeKIIHOHHOTO
Marepuaia

OdopmiieHrE OTYETOB T10
JabopaToOpHBIM paboTam

Hroro

OIIK-1

JlomanHee 3ajaHue, 3aver,
Otuer no 1abopatopHOH
pabote

2 XUMHUYECKOE
paBHOBECHE

[ToaroroBka k mpakTuue-
CKHMM 3aHSITHSAM, CEMHUHA-
pam

[IpopaboTka JIeKIIMOHHOTO
Mmarepuana

OdopmieHre OTYETOB IO
J1abopaTOpHBIM paboTam

Htoro

OIIK-1

JomamHee 3aganue, 3ader,
Otuer no 1aboparopHoO
pabote

3 XuMuueckas KHHETHKA.

dopmanbHasg KHHETHKA

IToaroroBka K mpakTuie-
CKUM 3aHSATHUSAM, CEMUHA-
pam

IIpopaboTKa JIEeKIIUOHHOTO
Marepuaia

OdopmiieHrE 0TYETOB T10
JabopaToOpHBIM paboTam

Hroro

OIIK-1

JlomanHee 3ajaHue, 3aver,
Otuer no 1abopaTopHOH
pabote

4 3aKOHOMEPHOCTH
MPOTEKaHUSI HEKOTOPBIX

[ToaroroBka k mpakThye-
CKHMM 3aHSITHSIM, CEMHUHA-

OIIK-1

3aueTt, KonTponbHas pabo-
ta, Onpoc Ha 3aHATHSIX,
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XMMHUYECKHUX IPOLIECCOB | pam Otuet o nabopaTopHOH
[IpopaboTka JIEKIIMOHHOTO 2 pabore
Marepuaia
OdopmiteHre 0TIETOB TIO 4
nabopaTopHBIM paboTam
Hroro 10
5 Teopust ckopocTeit [IpopaboTka JIeKIIMOHHOTO 1 |OIIK-1 KontponpHas pabora
3JIEMEHTapHbIX Mmarepuaia
XUMHUYECKHUX PEAKIHM Hroro 1
6 Teopust ropeHus. IToaroroBka K mpaxkTuye- 6 |OIIK-1 3avert, KontpomnbHas pabo-
I'openne razos u CKHUM 3aHATUSM, CEMHUHA- Ta, Tect
KOH/JIEHCUPOBAaHHBIX pam
UCTEM.
cuctre [TpopaboTka JIEKIMOHHOTO 1
Mmarepuaia
Hroro 7
Hroro 3a cemectp 44
Hroro 44
10. KypcoBasi pa6oTta (IIpoeKT)
He npenycmorpeno PVYII.

11. PeiiTuHroBasi cucreMa JJisi OLlEHKHU YCIIeBA€eMOCTH 00y4aroumuxcst

11.1. baajbHbIe OLEHKH JJIS 3JIeMEHTOB KOHTPOJISI
Tabmuua 11.1 — banipHbIe OLIEHKH TSI JIEMEHTOB KOHTPOJISI

N . MaxkcuMabHbIN
N MaxkcuManbHbIN MaxkcumanbHbIN
DneMeHThl yueOHOit 0as 3a mepuo Bcero 3a
6amn Ha 1-yto KT ¢ |  0ami 3a nepuoa
JESITENbHOCTH mexnay 2KT u Ha cemMecTp
Hayana ceMectpa | mexnay 1KT u 2KT
KOHEI] cemecTpa
2 cemecTp
Koncnekr camonoaroros- 5 5 2 12
KH
KonTponbHas paboTa 10 10 5 25
Onpoc Ha 3aHATUSIX 10 10 5 25
OTyer no MHIUBUAYATb- 10 10 5 25
HOMY 33IaHUIO0
Otuer no maboparopHoit 5 5 3 13
pabote
Hroro makcumym 3a nepu- 40 40 20 100
on
Hapacraromum ntorom 40 80 100 100
11.2. IlepecyeT 02J/1710B B OLIEHKHU 32 KOHTPOJIbHbIE TOYKHU
[TepecueT OamIoB B OLIEHKH 32 KOHTPOJILHBIC TOUKH MIPEICTaBICH B Tadmuie 11.2.
Tabmuma 11.2 — Ilepecuer 6aJUTOB B OIICHKH 32 KOHTPOJIbHBIE TOYKH
bannel Ha 1aTy KOHTPOIBHOM TOUKH Ouenka
> 90% oT MakcuManbHON cyMMbI OamioB Ha naty KT 5
10
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Ot 70% 1o 89% ot MakcuMaabHOM CyMMBI OaiioB Ha aaty KT 4

Ot 60% no 69% ot makcumasibHON cymMmbl OaiioB Ha aaty KT

< 60% ot MakcuManbHOU cyMMBbI O6astoB Ha aaty KT 2

11.3. IlepecueT cyMMbI 6A/UI0B B TPAAMIMOHHYI0 U MEKIYHAPOIHYIO OLIEHKY

Hepecqu CYMMbI 0aioB B TPAAUIIUOHHYIO U MCKAYHAPOJHYIO OLICHKY IIPEACTABJICH B Ta6J'II/II_IC
11.3.

Ta6muma 11.3 — IlepecueT cyMMbl 0aJIJI0B B TPAAMIIMOHHYIO U MEXTYHAPOIHYIO OIIEHKY

HroroBas cymma 6aios,
Onenka (I'OC) YYHUTHIBACT YCTCIIHO CAAHHBIN Onenka (ECTS)
9K3aMEeH
5 (oTIMYHO) (3a4TEHO) 90 - 100 A (0TIIMYHO)
85 -89 B (o4enp xoporiio)
4 (xopo1io) (3a4TeHO) 75 - 84 C (xopomo)
70 - 74 D( )
TOBJICTBOPUTEIHLHO
3 Y ) 65 - 69 Y P
TOBJICTBOPUTEIILHO) (3a4TEHO
Y P 60 - 64 E (mocpencTBeHHO)
2 (HEYROBIIETBOPHTENLHO) (HE Hwmxe 60 6ammon F (HeynoBneTBOpHUTENHHO)
3a4TEHO)

12. YueOHO-MeTOAUYecKOe U MHGOPMALIMOHHOE 00ecnieyeHue TUCIHIIINHBI

12.1. OcHoBHas JuTepaTypa
1. Koposun H.B. Ob6mas xumus : Y4eOHUK Il TEXHUYECKUX HAMPaBICHUH M CHEIUaTbHOCTEH
BY30B - 7-¢ M31., ucnp. - M. : Beicmas mkoma, 2006. - 556[4] c. : un., Tabn. - (Ilobeaurtens KoHKypca
y4eOHHKOB). - bubmmorp.: c. 546.- [Ipeam. ykas.:c. 547- 558. (mHanmuuue B 6udmoreke TYCVYP - 220 5k3.)
2. OcHoBHI (hu3MKH TOpeHHs U B3pbiBa: YdeOHoe nmocobue / Xopes U. E., Ko3nos B. C. - 2012.

141 c. [DnexTponnblii pecypc] - Pexxum moctyma: https://edu.tusur.ru/publications/1908, nara oOparie-
nus: 11.05.2018.

12.2. lonotHUTEILHAS JTATEPATYpa

1. T'muaka H.JI. O6mas xumust: YaeOnoe nmocooue mis By30B / H.JI. I'muuka. — 11-e uzn.—M-JI.:
Xumus, 1964. — 688c.: win.; Tabn. — Mmen. ykas.: ¢. 669-670. — IIpeam. ykas.: c. 671- 688. (Hanuuue B
oubmmoreke TYCVYP - 37 9k3.)

2. AxwmeroB H.C. Heoprannyeckast xumus : Yue6Hoe nocobue aist By3oB / H. C. Axmeros. -
M. : Beicmas mikona, 1969. - 638[2] c.: uin. — [Ipeam. ykas.: ¢. 629-639. (manuune B 6udbmuorexe TYCYP
- 15 93K3.)

3. Xwumusa: Yuebnoe nocobue / I'. B. Cmupnos, I'. M. Skynuna; MuHHCTEpCTBO 00pa3zoBaHUs
Poccuiickoit ®enepanuu, ToMCKMII TOCYIapCTBEHHBI YHUBEPCUTET CUCTEM YIIPABICHUS U PaJUOIIICK-
TpoHukH, Kadenapa TexHoMOruM pagnodneKTpoHHOU ammapatypsl. - Tomck : TMIIJ1O, 2000. - 157 c.: wi.
(mamuune B 6ubmmorexke TYCVYP - 31 2k3.)

4. Xwumus [DnexkTpoHHBIH pecypc]: yueOHoe mocodbue / E. B. UnkunH; ToMCKMii TOCYIapCTBEH -
HBI YHUBEPCUTET CUCTEM yrpaBieHus u paanosnekrponuku (Tomck), Kadenpa paanosnekTpoHHBIX TexX-
HOJIOTHI M SKOJIOTHYECKOTO0 MOHUTOPHHTA. — DJIEKTPOH. TEKCTOBbIE naH. — Tomck: [0.1.], 2012. - on-line,
170 c. — b.u. (https://edu.tusur.ru/training/hublications/1138) [Dnexrponnsiii pecypc] - Pexxum nocryma:
http://edu.tusur.ru/publications/1138, nata o6pamenus: 11.05.2018.

5. Yuxkun E.B. Xumus [Tekcr]: yueOnoe nocobue / E. B. Uukun; MunuctepcTBo 00pa3oBaHus U
Hayku Poccuiickoit @enepanun, TOMCKUI rOCyIapCTBEHHBIM YHUBEPCUTET CUCTEM YNPABJICHUSA U PAIHO-
anekTpoHUKH (ToMmck), PakynbTeT AUCTAHIIMOHHOTO 00y4yeHus. - Tomck: Dib Konrent, 2012. - 170 c.: u.
— bubmuorp.: c. 157. (nanuuune B 6ubmoteke TYCYP - 62 3k3.)

CornacosaHa Ha noprane Ne 23772 1




12.3. YueOHO-MeTOAHYECKHE MTOCOOUHA

12.3.1. O0s3aTenbHbIC y4eOHO-METOAMYECKHE TOCOOHS

1. Xumus [DneKTpoHHBIN pecypc]: MeToauueckue ykazaHus JJis IPOBEACHUSI IPAKTUUYECKUX 3a-
HATHHA U OpraHU3allul CaMOCTOSTEIBHON pabOThI CTYICHTOB 10 AUCHUILIUHE «XuMus» / Tuxonosa M.B.,
2015. — 21 c. [DnextponnsIii pecypc]| - Pexxum moctyna: http://edu.tusur.ru/publications/5137, nara 06-
pamenus: 11.05.2018.

2. Yuxun E.B. JlaGopatopubie paGotel o xumuu [Tekct]: yueOHO-MeTonuueckoe nocodue /
E.B. Yukun; MunuctepctBo oopaszoBanusi Poccuiickoit denepanuu, ToMckuii rocyqapcTBEHHBIN YHUBED-
CUTET cucTeM ympapiieHus: u paauosiekrpouku (Tomck), Kadenpa paarosneKTpoHHBIX TEXHOJIOTUH U
sKosoruyeckoro Mouutopunra. — Tomck: TYCVYP, 2012. — 77 c.: wi., Tabin. - bubnuorp.: ¢.73. (Hanuuue B
oubmmoreke TYCVYP - 51 9k3.)

3. Yukun E.B. COopHuk 3a1a4 u ynpaxHeHui no oOmel xumun: [Teker]: YdyeOHO-MeTonuue-
ckoe nocooue / E.B. Yukun, pen. kann. xuM. Hayk A.U. ['ananos; peu. C.5. Anekcanaposa; Munucrep-
cTBO oOpazoBanusi Poccuiickoit @eneparun, ToMCckuil rocynapcTBEHHbIH YHUBEPCUTET CUCTEM YIIpaBIie-
Hus U paanodnekTpoHuku (Tomck), — Tomck: ToMckuil rocyaapcTBEHHbI YHUBEPCUTET CUCTEM YIIpaBiie-
HUS ¥ paarodnneKTpoHuku, 2015. — 296 c. (POTOM: 50 »k3.; cu3 1: 1 3k3., cu3 5: 5 3k3.; aynn: 48 3k3.,
Bcero 100 sk3.) (Hammune B 6ubimoreke TYCVYP - 100 k3.)

4. Yuxun E.B. JlaGopaTtopHble paOOoThl 0 XUMHMU [DJIEKTPOHHBIA pecypc]: yueOHO-MeToauue-
ckoe nocodue / E.B. Uukun; ToMmckuii rocyaapcTBEHHbIN YHUBEPCUTET CUCTEM YIIPABJICHUS U PAIUO3JICK -
tpoHuku (Tomck), Kadenpa pagnosieKTpoOHHBIX TEXHOJIOTHHA U 3KOJIOTHYECKOrO0 MOHUTOPUHIA. — DJIeK-
TPOH. TEKCTOBBIE MaH. — Tomck: [0.1.], 2012. — on-line, 78 c¢. [DnexTponHbIit pecypc] - Pexxum moctyma:
http://edu.tusur.ru/publications/3020, nara o6pamenus: 11.05.2018.

5. Yuxun E.B. CoopHuK 3a1a4 U ynpaxHEeHUH 10 001el xumMuu: [DaeKkTpoHHsbIi pecypc] / E.B.
YukuH, ToMCKHMIl rocynapcTBEHHBIH YHUBEPCUTET CHUCTEM YIPABICHHUS U PagHodIeKTpoHUKH (ToMmck),
Kadenpa pannosnekTpoHHBIX TEXHOJOTUN U 3KOJIOTHYECKOT0 MOHUTOPUHTA. — DJIEKTPOH. TEKCTOBBIE JIaH.
— Tomck: [6.m.], 2012. — on-line, 220 c. [DOnekrponusli pecypc] - Pexum pocrtyma:
http://edu.tusur.ru/publications/642, nara o6pamenus: 11.05.2018.

6. Teopus ropenus u B3pbiBa: Mertonnyeckne ykazaHus 110 IPAKTUYECKUM 3aHATHAM U CAMOCTO-
arenbHONM pabdote / Xope WM. E. - 2012. 16 c. [Dnexrponsslii pecypc] - Pexum mpocryna:
http://edu.tusur.ru/publications/2110, nara obpamenus: 11.05.2018.

7. Teopus ropeHus u B3pbiBa: MeTtonndyeckue yka3aHus K BBIIIOJHEHHUIO KypcoBOil pabotsl / 3a-
xapoe B. M. - 2016. 21 c. [OnexrpoHHblii pecypc] - Pexum  pgocryna:
https://edu.tusur.ru/publications/6663, nata o6pamenus: 11.05.2018.

12.3.2. Y4yeOHO-MeTOAMYECKHE OCOOUS ISl JIUI[ C OTPAHUYEHHBIMH BO3MOKHOCTSIMU 310POBbS U
HHBAJINI0B

Y4eOHO-METOIMYECKIE MaTepUaIbl IJIsi CAMOCTOSTEIFHOU M ayTUTOPHON pabOThl 00YJarOITUXCS
U3 YHCTia JIUI ¢ OTPAHMYEHHBIMA BO3MOYKHOCTSIMU 3JIOPOBBSI U WHBAIHJIOB MPEAOCTABISAIOTCS B PopMax,
aJIaNTUPOBAHHBIX K OTPAHUYCHHAM UX 37I0POBBS U BOCIIPHUATHS HH(DOPMAITHH.

Jliist I ¢ HApyIIeHUSIMU 3PeHust:

- B (hopMe FIIEKTPOHHOTO JIOKYMEHTA;

- B IeYaTHON (hopMe YBEITMUEHHBIM MIPUGTOM.

JlJis1 U1 ¢ HAPYIIEHUSIMHU CJIyXa:

- B (hopMe DIIEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHOU opme.

Jlais1 I ¢ HAPYIIeHUSIMU OTIOPHO-ABUIaTeIbLHOTO aNnapara:

- B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHOU (opme.

12.4. IIpodeccuonanibHbie 0a3bl JAHHBIX U HMH(POPMAMOHHDBIE CIIPABOYHbIE CHCTEMBI

1. http://edu.tusur.ru — HaygHO-00pa30BaTEILHBINA TOPTAI

2. http://www.chemistry.narod.ru, http://www.xumuk.ru — nHpOpMaITMOHHO-CIIPABOYHBIC PECyp-
CHBI

(98]

http://elibrary.ru — HayuHas MeKTpOHHAs OMOIMOTEKA
4. http://Www.twirpx.com — 3JI€KTPOHHBIE KHUTH 110 XUMHUHU
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13. MaTtepuaibHO-TEXHMYECKOE 00ecneyeHre JTUCIUILJIMHBI U TPpedyeMoe MPorpaMMHoOe
ob0ecneueHue

13.1. O0uue TpeOOBaAHUA K MATEPUAIBLHO-TEXHUYECKOMY U IIPOrPAMMHOMY 00ecrie4eHnIo
AUCHHUILIMHBI

13.1.1. MaTepuaJibHO-TeXHHUYECKOEe U IPOrPAMMHOe o0ecnevyeHue sl JIEKIIMOHHbIX 3aHATHH
Jlist mpoBeieHus 3aHATUH JIEKIIMOHHOTO TUIIA, TPYIIIOBBIX M MHIAWBUYaTbHBIX KOHCYJABTALIUH, T€-
KYIIETO KOHTPOJIS M MIPOMEKYTOYHOU aTTECTAIlUU MCIOIB3YeTCs yIeOHast ayquTOPHs ¢ KOJTUIECTBOM I10-
CaZIoYHBIX MeCT He MeHee 22-24, 00opynoBaHHAs JOCKOM M CTaHAApTHOH yueOHOIl mebenbro. MeroTes
JIEMOHCTPAIIMOHHOE 000pYIOBAaHUE U YU4€OHO-HATIIAIHBIE TTOCOOMsI, 00€CTICUNBAIOIINE TEMATHUECCKUE WJI-
JIOCTPALIMHU 0 JIEKIIMOHHBIM pa3ielaM TUCIUIUINHEI.

13.1.2. MaTepuabHO-TEXHHYECKOE U MPOrpaMMHoOe ofecrieyeHne A1 NPAKTUYEeCKUX 3aHATHI
VYuebHas aymuTopus
yueOHas ayIMTOpHsl 1151 IPOBEACHUSI 3aHATHI NPAaKTUYECKOro TUIA, ydeOHas ayauTopus Ui Mpo-
BE/ICHUS 3aHATUH JJaOOPaTOPHOTO THUIIA
634050, Tomckast obnactsb, . Tomck, Jlenuna npocnexr, a. 40, 325 ay.
Onucanue uMerouierocs 000pya0BaHuUsA:
- KommutekT crienmanusupoBanHoi yueOHOW Mebenu;
- PaGouee mecTo mpermnoaBares.
[IporpamMmmHoe obecnieueHue He TpedyeTcs.

13.1.3. MaTepuaJbHO-TEXHHYECKOE M IPOrPaMMHoOe odecredeHne 1JIs J1adopaTopHbIX padoT
JlaGoparopust XuMuu
yueOHasi ayJUTOpHs I IPOBEICHUS 3aHATUH TaOOPaTOPHOTO THIA
634050, Tomckast o6mactb, T. Tomck, Jleanna npocrexT, 1. 40, 424 ay.
Onwucanue uMeronierocs 000pya0BaHuUs:
- Jlocka MarHuTHO-MapKepHasi;
- Cron nabopaTopHslii (6 1mIT.);
- Cron nabopaTopHbIi BBICOKUH - 3 (6 mmIT.);
- ®oroanexrpoknopumerp KOK-3-01;
- [lIxad BBHITSKHOM;
- Kommuiekt crienmanuzupoBanHoi yueOHoM Mebenu;
- Pabouee mecTo mpenoaBares.
[TporpamMHoe obecrieueHue He TpeOyeTcsl.

13.1.4. MaTrepuajbHO-TEXHMYECKOE M IPOTPaMMHOe o0ecreyeHne 1JIs CAMOCTOATEIbHOI padoThI
Jnst camocTosTeNnbHOM paboThl HCMONB3YIOTCA yueOHbIE ayAUTOPUU (KOMIIBIOTEPHBIE KJIacchl),
PacIONIOKEHHBIE TI0 aipecaMm:
- 634050, Tomckast o6nacTb, T. Tomck, Jlennna mpocmnexr, 1. 40, 233 ayx.;
- 634045, Tomckast obmacTts, r. Tomck, yn. Kpacnoapmeiickas, 1. 146, 201 ayn.;
- 634034, Tomckast obnacTb, . Tomck, Bepmmmnauna ynuna, 1. 47, 126 ayn.;
- 634034, Tomckast obmacts, r. Tomck, Bepmmnanna ynmuua, 1. 74, 207 aym.

CocraB 000py10BaHUSA:

- yueOHast mebenb;

- komnbroTepsl kiacca He Huxke [I9BM INTEL Celeron D336 2.81Tw. - 5 wit.;

- KOMIBIOTEPHI MOIKIIOYEHB! K ceTH «/HTepHeT» M 00ecneynBaloT IOCTYI B AJICKTPOHHYIO WH-
(hopManOHHO-00pa30BaTENIbHYIO CPEly YHUBEPCUTETA.

[TepeyeHb MPOrPaMMHOTO OOCCTICUCHUSI:
- Microsoft Windows;
- OpenOftice;
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- Kaspersky Endpoint Security 10 s Windows;
- 7-Zip;
- Google Chrome.

13.2. MaTepuajibHO-TeXHHYECKOe oOecreyeHre TUCUMIIIMHBI JIS JIMI C OTPAHMYEHHbIMU
BO3MOKHOCTSIMHU 310POBbSI 1 HHBAJIN/10B

OcBO€HHE NUCLUIUIMHBI JIMIAMU C OTPAHUYEHHBIMH BO3MOXKHOCTSMH 370POBbS U MHBAJIHMJIAMU
OCYILECTBIIETCS C UCIIOIB30BAHUEM CPEIACTB 00ydeHHs OOIIETO U CHEIMAIbHOIO Ha3HAUYCHHUS.

[Tpu 3aHATHAX ¢ 0OYYAIOLIUMUCS ¢ HAPYUIEHHSIMH CJIyXa [PEIyCMOTPEHO UCIOIb30BaHHE 3BYKO-
YCUJIMBAIOIIEH anmapaTypbl, MyJIbTUMEIUHHBIX CPECTB U JPYTUX TEXHUYECKHX CPEACTB MpueMa/mepena-
i yueOHOM nH(pOpMaIMU B TOCTYMHBIX (hOpMax, MOOUILHOM CUCTEMBI IPENoIaBaHus 11 00y4JaroIXcs
C MHBAJIMIHOCTHIO, TOPTATUBHONW MHIYKIITMOHHOW CUCTEMBI. YdeOHas ayTuTOPHsl, B KOTOPOU 3aHUMAIOTCS
oOyyaromyecsi ¢ HapylleHUEeM cllyxa, 000pyloBaHa KOMITBIOTEPHON TEXHHKOH, ayIMOTEXHHKOH, BHUJEO-
TEXHUKOU, SJIEKTPOHHOMU JOCKOU, MYJIbTUMEIUMHON CUCTEMOM.

[Tpu 3aHATHAX C OOYYAIOUIUMUCS ¢ HAPYIIEHUSIMU 3PEHUSIMHM [IPETyCMOTPEHO UCIIOJIb30BaHUE B
JICKIIMOHHBIX U y4EOHBIX ayAUTOPHAX BO3MOKHOCTH IIPOCMOTPA YAAICHHBIX 00OBEKTOB (HaIIpUMep, TEKCTa
Ha JIOCKE WM CJaif/la Ha 3KpaHe) MPU MOMOIIY BUICOYBETUUHUTENCH 7151 KOM(GOPTHOTO IPOCMOTpA.

[Tpu 3aHATHAX C 00y4YaIOLIMMUCS € HAPYLIEHHUSIMH OIIOPHO-ABUIaTeJIbHOIO alnapara HCIOJb-
3YIOTCS aJIbTepHATHUBHBIEC YCTPOMCTBA BBOAA MH(OPMAIIMU U IpYrHe TEXHUYECKHE CPe/ICTBA IprueMa/mepe-
naun yuyeOHOM MHPOpPMa B JOCTYIHBIX (popMax, MOOMIIBHOW CHCTEMbI OOYUEHUs UIs JIIOJCH ¢ UHBA-
JUAHOCTBIO.

14. OIIeHO‘lHLIe MaTepuajJabl  METOAUYECCKUE PEKOMEHIAUHU MO OPraHu3alluv U3yYCHUA
AUCHHUITINHBbI

14.1. Coaep:xaHue OLEHOYHBIX MATEPUAJIOB M METOANYECKUE PEKOMEH AU
I[JISI OIICHKU CTCIICHU C(i)OpMI/IpOBaHHOCTI/I n ypOBHSI OCBOCHHA SaerﬂJIeHHBIX 3a HHCHHHHHHOﬁ
KOMIICTCHITUI MCTIONIB3YIOTCS OIIEHOYHBIE MaTepUalibl B COCTABE:

14.1.1. TecToBbIe 3a7aHUA
1. Xumuueckass TepMOAMHAMUKA ONIPEIEISAET:
a) TeroBbie () (HEKTh PA3TUUHBIX XUMHUUECKUX U (PU3UKO — XUMUYECKHX MPOILIECCOB;
0) BEpPOSTHOCTh CAMOIPOU3BOJIBHOTO MPOTEKAHUS XMMHUYECKOTO Tpollecca B TOM WU HHOM
HalpaBJICHNY;
B) CKOPOCTb IIPOTEKAHUsI XUMUYECKOT0 TpoIiecca;
I') YCJIOBHS, IPH KOTOPBIX XUMHUUECKasi peaklus OyleT HaXOIUThCA B COCTOSHUU PaBHOBECHSI.

2. V3ydyeHne MpOTeKaHUsS XUMUYECKUX PEAKINI C TO3UIMH TePMOJUHAMHUKHU HE TpeOyeT cBene-
HHH O:

a) CTPOCHHUU MOJIEKYJ BEIIECTB, yYACTBYIOIIUX B PEAKIINU;

0) MexaHU3Me MMPOTEKAIOIEH PEaKIInH;

B) HAYAJILHOM U KOHEYHOM COCTOSIHUH CHUCTEMBIL;

T') BHCIITHUX YCIIOBUSX, B KOTOPHIX HAXOIUTCS CHCTEMA.

3. Ilox TepMOIMHAMHAYECKON CUCTEMOM MOAPA3yMEBAOT:

a) Habop CBOWCTB M3y4aeMOro 00beKTa;

0) OKpYXaroIIUi HAC BHEIIHUN MUD;

B) M30paHHYIO0 COBOKYITHOCTb T€J WJIM BEIIECTB, COCTOSIIYIO U3 OOJBIIOTO YMCIa CTPYKTYPHBIX
eMHUL (MOJIEKYJ, aTOMOB, HIOHOB) U OTJICJICHHYIO OT BHEUIHEH Cpe/bl ONpe/Ie]IeHHON IpaHulel Wi o-
BEPXHOCTBIO pa3iena;

') PEaKMOHHBIN COCy, B KOTOPOM MPOTEKAeT XMMHUYECKas PEaKIsi, BMECTE C OKpYKalolllel ero
BHEIIIHEN CPEION.

4. Buemmnei CpCI{Oﬁ 1O OTHOIICHHIO K TepMOHHHaMquCKOﬁ CUCTEMCE ABJIACTCA:

a) Ta 4acTbh MIPOCTPAHCTBA, B KOTOPOM OCYILECTBIISIETCS] U3ydaeMblil IIPOIIECC;
0) oKpyXarolas ee TpaHuila paszena, HalpuMep, CTEHKH PeaKIIMOHHOTO COCY/Ia;
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B) BCC TO, YTO HAXOAUTCS BHC ITOBCPXHOCTHU pa3/iciia CUCTCMBI,
F) COBOKYITHOCTBH MOJICKYJI, aTOMOB HMJIM HOHOB XUMHUYCCKHX BCHICCTB, YHACTBYIOIIUX B PCAKIIHHU.

5. IloBepXHOCTH pazaesna TEPMOAUHAMUYECKOW CUCTEMBI:

a) Bcer/ia ObIBAeT peabHOM;

0) SIBIISICTCSI MEXaHUUYECKH KECTKOM, T.€. HECITOCOOHON N3MEHSTh CBOM Pa3MEPHI;
B) MOXKET OBITh BOOOpaXkaeMOi MM YCIIOBHOM;

T') MOXET OBITh IPOHUIIAEMOMN U TETUIOMPOBOTHOM.

6. 3omupoBaHHBIE CUCTEMBI OOMEHUBAIOTCS C BHEITHEH Cpeoi:
a) TOJIKO BEIIIECTBOM;

0) TOJIBKO PHEPTHUEH;

B) KaK BEIICCTBOM, TaK U SHEPTUCH;

T') HE CIIOCOOHBI OOMEHUBATHLCS HU TEM HU JIPYTUM.

7. 3aKpBITBIE CUCTEMBI OOMEHUBAIOTCS C BHEITHEH CpeIoi:
a) TOJIKO BEIIIECTBOM;

0) TOJIBKO PHEPTHUCH;

B) KaK BEIICCTBOM, TaK U SHEPTUCH;

T') HE CIIOCOOHBI OOMEHUBATHLCS HU TEM HU JIPYTUM.

8. OTKpBITBIC CHCTEMBI OOMEHUBAIOTCS C BHEIITHEH CPeIoit:
a) TOJIKO BEIIIECTBOM;

0) TOJIBKO PHEPTHUEH;

B) KaK BEIICCTBOM, TaK U SHEPTUCH;

T') HE CIIOCOOHBI OOMEHUBATHLCS HU TEM HU JIPYTUM.

9. K OTKpBITBIM CUCTEMAM OTHOCSITCSA:

a) YEeJIOBEK;

0) pacTUTENBHBIC U JKUBOTHBIC KIIETKH;

B) T€PMETUYECKUN PEAKIIMOHHBIN COCY/, B KOTOPOM MPOTEKAET XUMUYECKasl PEaAKIIHS;
r) M1000€ KUBOTHOE, HACEKOMOE HJIA PaCTCHUE.

10. B 3aBUCHMOCTH OT CBOETO COCTaBa TEPMOIMHAMHUECKHE CUCTEMBI OBIBAIOT:
a) 3aKpBITHIE;

0) U30JMPOBAHHBIC;

B) OJIHOKOMITOHEHTHBIE WJIU MIPOCTHIE;

T') MHOTOKOMIIOHCHTHBIC WJTU CJIOKHBIC.

11. ITpumMepoM IPOCTOI CUCTEMBI ABJISIETCS:

a) cocy/ ¢ BOJIOM, B KOTOPOM IIJIaBatOT KyCOUKH JIbAA;

0) 3emHas atMocdepa;

B) COCY/I, TOJIHOCTBIO 3alIOJTHEHHBIN ONPENEICHHON OPraHUYECKON HKHUAKOCTBIO;
r) 11000H BOIHBIN pacTBOP BEIIECTBA.

12. ITpumepom CII0KHON TEPMOJIMHAMUYECKON CUCTEMBI SIBIISIETCS:

a) Tpex(azHas CucTeMa «ieq — BoJa — mapy;

0) 3emHas atMocdepa;

B) JIt000#1 BOAHBIN pacTBOP TOTO WIJIM WHOTO BEIIECTBA;

') peaKUMOHHBIN COCYl, B KOTOPOM OJJHOBPEMEHHO MPHUCYTCTBYIOT KaK UCXO/HbIE, TaK U KOHEUHbIE
BEILECTBA.

13. 'oMOreHHOM TepMOAMHAMUYECKON CUCTEMOM SBIISIETCSI:
a) 3eMHas atMocdepa;
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0) 100011 BOIHBIN paCTBOP TOTO MM MHOTO BEIIECTBA;
B) YEJIOBEYCCKUI OPTaHU3M;
I') COBOKYITHOCTb BOJIbI, JIbJA U BOASHBIX MApPOB.

14. I'ereporeHHON TEPMOAMHAMUYECKON CUCTEMOM SBIISAETCS:

a) COBOKYITHOCTb JIByX HEOTPAHUUYEHHO CMEIIMBAIOIINXCS KUAKOCTEH;
0) mo0bIec METANIMYECKUE CIUIABBI,

B) YEJIOBEYCCKUI OPTaHU3M;

I') COBOKYITHOCTb JIBYX HECMEILIUBAIOIINXCS MEKIY COOOH JKUIKOCTEH.

15. ®a3oit Ha3bIBaeTCS:

a) ONpPEJEICHHOE arperaTHOe COCTOSTHUE BEIllEeCTBa;

0) moboe

B) COBOKYITHOCTh BCEX OJHOPOJIHBIX IO COCTABY U CBOMCTBAM YacTEH TeTepOTreHHOMN CHCTEMBI,

r) mo0asi 9acTh CUCTEMBI, OT/ICIICHHAS OT APYTUX €€ YacTel OIMpeIeICHHON MOBEPXHOCTHIO pasJie-
na.

16. I'oMOreHHEIC CHCTEMBI:

a) MOTYT OBITh TOJILKO OJTHOKOMIIOHEHTHBIMH;

0) MOTYT OBITh KaK OJITHOKOMIIOHCHTHBIMH, TaK U MHOTOKOMITOHCHTHBIMU;
B) BCETJ[A COCTOST U3 OJJHOM (ha3bl;

T') MOTYT COCTOSITh M3 HECKOJIBKUX (ha3.

17. I'ereporeHHbIE CUCTEMBI:

a) HC MOT'YyT 6I>ITI> OJHOKOMITIOHCHTHBIMMU,

0) HE MOT'YT COCTOSITh U3 OJTHOU (pa3kbl;

B) BCCraa ABJIAOTCA MHOI'OKOMIIOHCHTHBIMU,

') MOTYT OBITh KaK OJJHOKOMIIOHEHTHBIMH, TaK U MHOTOKOMITIOHEHTHBIMHU.

18. MakpOCKONMYECKUM MapaMeTPOM TEPMOJIMHAMUYECKON CUCTEMBI SIBJISIETCSL:

a) ee TeMIIepaTypa;

0) ee Macca;

B) COBOKYITHOCTbh 3HAYEHHUI Pa3MEPOB U MOJOKEHUI B MPOCTPAHCTBE BCEX COCTABIISIONIMX CUCTE-
MY YacTHII,

I‘) COBOKYITHOCTb 3HAYCHU M CKOpOCTCﬁ JABHNKCHUA BCEX KHHETUYCCKNU aKTHUBHBIX YaCTULl CUCTEMBI.

19. K MUKpPOCKONIMYECKUM MMapaMeTpaM CUCTEMBI OTHOCSITCS:

a) ee TeOMETPUUECKHUE Pa3MePhl, HAIIPUMED, 00BEM;

0) BeJIMYMHA ee BHYTPEHHEW YHEPTUH;

B) COBOKYITHOCTh 3HAUYEHUH MACC BCEX COCTABIIAIOLINX €€ YaCTHUI;

I') COBOKYITHOCTb 3HaUE€HHI CKOPOCTEH IBMKEHUS BCEX KHHETUUECKH aKTUBHBIX YaCTHUI] CUCTEMBI.

20. [IprMepoM 3KCTEHCUBHOTO TEPMOMHAMHUYECKOTO TTapaMeTpa SBISCTCS
a) Macca TepMOJAMHAMUYIECKON CHCTEMBI;

0) 00BEM TePMOIMHAMUYECKOW CUCTEMBIL;

B) TeMIIepaTypa TEPMOANHAMUYICCKON CUCTEMBIL;

T') BeJIMYMHA BHYTPCHHEH SHEPTUHU CUCTEMBI.

21. [IpumepoM HHTEHCUBHOTO TEPMOJIMHAMUYECKOTO TapaMeTpa SIBISIETCSI:
a) Macca TepMOJIMHAMHYECKOI CHCTEMBI;

0) 00BEM TePMOIMHAMUYECKOW CUCTEMBIL;

B) JaBJICHHE B TOMOTE€HHON TEPMOJIMHAMHYECKON CHCTEME;

I') IJIOTHOCTh B TOMOT€HHOW TEPMOJANHAMUYECKON CUCTEME.
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22. CrallMOHapHOE COCTOSTHUE XapAKTEPHO:

a) TOJIBKO JUISl U30JIMPOBAHHBIX CUCTEM;

0) /Ui TF000H TEPMOTMHAMUYECKON CHCTEMBI,
B) /ISl OTKPBITBIX TEPMOJANHAMUYECKUX CUCTEM;
T) JUTSI 3aKPBITBIX TEPMOTUHAMUYECKHX CUCTEM.

23. PaBHOBECHOE COCTOSIHUE CUCTEMBI XapaKTEePHO:
a) TOJBKO IS U30JTUPOBAHHBIX CHCTEM;

0) Ui TF000H TEPMOTMHAMUYECKON CHCTEMBI,

B) JUTSL OTKPBITBIX TEPMOJIMHAMHYECKUX CHCTEM;

T) JUTSI 3aKPBITBIX TEPMOTUHAMUYECKHX CUCTEM.

24. PaBHOBECHBIM SIBJISIETCS] TAKOE COCTOSIHUE CUCTEMBI, IPU KOTOPOM:

a) BCe ee TepMOJMHAMHUYECKHUE MapaMeTphbl OCTAIOTCSI HEM3MEHHBIMH U OTCYTCTBYET OOMEH 3Hep-
TYMEW U BELIECTBOM C BHELIHEW CPENION;

0) HaOmIOMAeTCsl PABHOIIEHHBIN B 00€ CTOPOHBI OOMEH JHEprued WM BEIIECTBOM C BHEITHUM
MUPOM;

B) TOJILKO C BHEIIHEH CpeZioi OTCYTCTBYET OOMEH SHEPTHUEH B TOM WJIM MHOM HaIpaBJICHHH,

I‘) €€ Ka4eCTBEHHBIM COCTaB OCTAEeTCA HEM3MEHHBIM.

25. JIro6oe TepMOIMHAMUYECKOE COCTOSTHIE CUCTEMBI MOXKET ObITh BBIPAXKEHO:

a) TOJIBKO HAOOPOM 3HAYCHUH €€ MaKPOCKOITMYECKHX ITapaMeTPOB;

0) ToJIbKO HAOOPOM 3HAUYEHUH € MUKPOCKOIMUYECKUX MapaMeTpOB;

B) KaKk HAOOPOM 3HAYCHH MaKpPOCKOMMYECKUX MapaMeTpPoB, TaK U HAOOPOM 3HAUYEHUH MHUKPOCKO-
MUYECKUX MapaMeTpOB;

I') B 3aBUCHMOCTH OT BHAA CHCTEMBI JHOO TOJHKO HAOOPOM MHKPOCKOIMHMYECKUX ITapameTpoB,
71100 TOJIBKO HAOOPOM MAKPOCKOIMMYECKUX TapaMEeTPOB

26. TepmoaMHAMUYECKUM IIPOLIECCOM HA3bIBAETCSL:

a) U3MEHEHUE BO BPEMEHM 3HAUCHMH OJHOTO MM HECKOJIBKMX MHUKPOCKOINMYECKHX MapaMeTpoB
CUCTEMBI;

0) nepexoj; CUCTEMBI U3 OJJHOI'O PaBHOBECHOTO COCTOSHUS B IPYTOE€;

B) U3MEHEHHE BO BPEMEHM 3HAYECHUN OAHOIO MM HECKOJIBKMX MAaKpOCKOIHMYECKHX IapaMeTpOB
CHCTEMBI;

I') COXpaHEHHE BO BPEMEHU HEM3MEHHBIMH UMCIIEHHBIE 3HAYEHUSI MAaKPOCKOIINYECKUX ITapaMeTPOB
CHCTEMBI.

27. Ilpornecchl, sl MPOTEKaHUsI KOTOPBIX HE TpeOyeTcs OKa3aHWe Ha CUCTEMY BHEIIHETO BO3ICH-
CTBUSI, HA3BIBAIOTCS:

a) KPyroBbIMU;

0) HECaMONPOHU3BOJILHBIMH;

B) CAaMOITPOU3BOJIbHBIMU;

') CTallMOHAPHBIMHU.

28. PealibHBIC MPOIIECCHI, MPOTEKAIOIINE B IPUPOJIE U B OpraHU3ME YeJI0BEKa, C TOUKH 3PEHUS Tep-
MOJIMHAMHUKHU MOTYT OBITh:

a) TePMOAMHAMUYECKU OOPATUMBIMH U PAaBHOBECHBIMU;

0) caMONPON3BOIHHBIMH,

B) CTAallMOHAPHBIMU;

') TEPMOAVHAMUYECKU HEOOPATUMBIMU U HEPABHOBECHBIMH.

29. BHyTpeHHSISl SHEPTUSI CUCTEMBI:

a) SIBJIAETCS CyMMOM MOTEHIIMAIBHON ¥ KWNHETUYECKON YHEPIUM BCEX COCTABIISAIOLINX €€ YaCTull;
0) MOXET OBITh JIETKO OXapaKTepHU30BaHa a0COIOTHHIM YMCIICHHBIM 3HAUEHUEM;
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B) OCTAETCsl HEU3MEHHOM B XOJIE COBEPILIEHHUS TEPMOJUHAMUYECKOT0 MPOoIecca;
T) SIBJSICTCSI COCTABHOM YacThIO MTOJIHOW WITH OOIIECH SHEPTUU CUCTEMBI.

30. [Tpu nmpoTekaHUM TEPMOTUHAMUICCKUX TPOIIECCOB BHYTPEHHSSI SHEPTHSI CUCTEMBI:
a) BCET/1a OCTaeTCsl HEM3MEHHOM;

0) Bcera yMEHbIIIAeTCS,

B) BCCTAa YBCIINYNBACTCH,

T') MOXET KaK YMEHbBIIATHCS, TAK U YBEITHUUBATHCS.

14.1.2. Tembl HHANBUAYAJIbHBIX 321aHUI
XuUMHUUECKasi TEPMOJUHAMUKA. DHEPreTUKa XUMUYECKUX PeaKLnii
XuMHuyecKkast KHHETHKa.
XUMHUYECKOE PaBHOBECHE.
Karanutuyeckue peakuuun

14.1.3. 3auér
IIpumepHBlii IepedeHb BOIPOCOB K 3a4eTy:

. TepmonuHamMu4ecKoe onpeaeseHne TemI0BOro A heKTa peaKiyH.
. 3aBUCUMOCTD OT JaBJICHUS U TeMIIepaTyphl.
. 3akoH ['ecca. Pacuer TemmoBbix 3pPEeKTOB peakiiuu MO TaOIMIHBIM TaHHBIM.
. TernoBble 3@ peKThI peakuii U TEIUIOBbIACIEHUE PU MPOTEKAHUH XUMHUECKHUX MPOLECCOB.
. YcroBue TepMOAMHAMUYECKOTO PABHOBECHS CUCTEMBI.
. YpaBHEHHE N30TEPMbl XUMHUECKOI peakluu.
. HanpaBnenue xumuueckoro npoiecca.
. Pacder xumMHuueckoro paBHOBECHS.
. PacueT KOHCTaHT paBHOBECHs MO TaOJIMYHBIM JAHHBIM - CTAaHAAPTHBIM 3HeprusMm ['ndOca, Term-
jotaM o0pa30BaHUs U SHTPOIHUSAM HHIMBUYaJIbHBIX KOMIOHEHTOB pEaKIUu

10. CxopocTh XMMHUECKOH peakluy. 3aKOH JIEHCTBYIOIUX MacC.

11. Iopsimok peakiuu. KoncranTta ckopocTH.

12. DHeprus akTUBALIMK U 3aKOH AppeHHnyca.

13. Kunernueckue ypaBHEHUS U KHHETUYECKUE KPUBBIE.

14. Kuneruka peakuiyii IpoCThIX TUIIOB.

15. Peakuuu nepBoro nopsaka (oOpatuMbie U HEOOpaTHUMbIE), peaKIIMU BTOPOTO MOpPsAKa, peak-
LIUU TPETHETO MOPSJIKA.

16. Kunernueckue 3aKOHOMEPHOCTH CJIOKHBIX PEAKIIUM.

17. IlocnenoBaTenbHble PEAKLUH.

18. [TapannenbHO-TIOCTEI0BATEBHBIE PEAKITUY.

19. IIpubnmKeHHbIE METO/IBI PEILICHUSI KUHETUYECKUX YPaBHEHUH.

20. CKOpOCTH XMMHUYECKHX peakluid, KHNHETUYECKHEe YpaBHEUs U yCIOBUS MaTepUAIbHOTO OaliaH-
ca B OTKPBITHIX CHCTEMax

21. ConpsiKEHHbIC PEAKIUU.

22. 'oMOTeHHBIN KaTaaus.

23. ABToKaTanus.

24. Uennsle peakiun. OCOOEHHOCTh KWHETHKH LEMHBIX MPOIecCOB. Pa3BeTBICHHBIEC IIETHbBIE pe-
aKIIHU.

25. ®oroxumuyeckue peakuu. KBaHTOBBII BBIXO/I.

26. [lepBuunsie poroxumuueckue akTol. [lepegaua snepruu.

27. ®ayopecuennus u GpochopoceHIus.

28. Cencubunuzanus.

29.0c00eHHOCTH reTePOreHHON KHHETHKH

30. Inddy3HBIN 1 KHHETUISCKUA PEKUMBI POTCKAHUS PEAKIIHMA

31. 3axxuranue ra3zoBbIX CMeCEH.

32.3axuranyue roproyeii CMeCH ra3oB HarpeTol CTEHKOW W MCKPOW. MUHMMAaJIbHAsI SHEPTHUS 3aKH -
raHusl.

33. JlamuHapHbie miiaMmeHa. BoJqHbI XMUMHUYECKOTO MPEeBpaICHUs.

O 00 1N DN K W —
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34. Tuddy3nonHOE pacrpocTpaHeHHE ITIAMEHH (XOIOIHBIC U30TEPMUUECCKHUE TIIAMEHA).
35. TenoBoe pacnpoCTpaHEHUE IAMEHHU.

36. YcToi4MBOCTh HOPMAJILHOI'O TOPEHUS Ta30B U KHUIAKOCTEH.

37.I'openue B TypOYJIEHTHOM TIOTOKE.

38. ABTOTYpOYNIHM3aIMs B IPOIECCE PACIPOCTPAHEHUs IIJIaMEHH.

39. OcobeHHOCTH MEXaHU3MOB TOPEHUS JIETYYHX U HeleTyuux BB, Meranios.

40. DnemMeHTapHBIE MOJIENH TOPEHMUS.

14.1.4. Tembl JOMAIIHUX 3aJaHAN
Tonoxumuueckue peakuuu. Ponb 1e@exkToB NOBEPXHOCTH U CBOOOIHBIX 0OBEMOB B TONOXUMHYE-
CKHX pEaKIMsIX.
Oco0eHHOCTH MEXaHU3MOB TOPEHHUSI JIETyYUX U HeJeTyuux BB, roMoreHHbIX U cMeceBbIX TOILIUB,
uHunuupyromux BB, meramios.

14.1.5. Bonnpocbl Ha caMONOATOTOBKY
Paznen 1. Xumudeckas TepMoAMHAMUKA

1. TlepBbIit 3aKOH TepMOAMHAMUKU. BHYTpeHHSs 2HEprUs ¥ dHTaIbIKs. 3aKoH ['ecca.

2. TenoBoit 3¢pdext xumuueckoro nporecca. QP u QV , ux B3anMocCBs3b. 3aBUCIMOCTh TEILIOBO-
ro addekTa oT TeMIepaTypsbl.

3. Temnotel oOpa3oBanusi coenuHeHnid. CTaHmapTHOE cocTosiHME. MeToibl pacdera TerioT 00-
pa3oBaHMsI U3 MPOCTHIX BellecTB. Boruncnenue TemioBsix 3¢ (EeKToB peakiuil o TeraoraM 00pa3oBaHUs
U CTOpaHUs PEarcHTOB.

4. DHeprus CBsI3U — UCTUHHAS U cpelHAsL. MeToapl UX onpeeseHus. Beruncienue TerioBbiX 3¢ -
(EeKTOB peaknii 0 SHEPTUSAM CBS3CH.

5. TemnoemkocTs razoB CP u CV , cOOTHOIIEHHE MEX /1y HUMH, 3aBUCUMOCTb UX OT TEMIIEPATYpPHI.

6. Tepmogunamuueckue Gynkiuu U — BHyTpeHHsst sHeprus, H — sHTansnus, S — sarponus, F —
cBobOoaHas sHeprus ['enpmronsua, G — cBoboaHas sHeprusi [ m60ca u cBsA3b Mexay HUMU. VX BbIpakeHue
4yepe3 CTaTUCTUYECKUE CYMMBI.

Pa3znen 2. Xumnueckass KHHETHKA U XUMHUYECKOE PAaBHOBECHE

1. CKOpOCTh XUMHUUYECKOUN peaKivH,

2. 3aKOH JIEUCTBYIOIIMX Macc,

3. KoHcTaHTa CKOPOCTH peaKiuu

4. Kuneruueckoe ypaBHEHHE

5. MexaHu3M peakiuu

6. OnHocTaauitHbIe(3JEMEHTAPHBIE, IPOCTHIE) PEAKIIUI

. [lopsanox peakuuu

8 3akon AppeHuyca

9 IIpaBuio TemneparypHoro koddduimenta Baat-I'odda.

10 PaBHOBECHAs 1 HEpaBHOBECHAs] KWHETHKA

11. YcnoBue xumuueckoro paBHoBecus. KoHcTaHTa paBHOBeCHS.
12. CrangapTHble TEPMOAMHAMHUYECKHUE IMOTCHIIMAIBI O0pa30BaHUS XUMHUYECKUX COCIMHCHHI.

CBs13bp KOHCTaHTBI PaBHOBECHA C USMCHCHHUEM CTAaHAAPTHOI'O TEPMOJUHAMHUYCCKOI'O IMMOTCHIAJIa B p€aK-
ouH.

-

13. YpaBHeHUE U30TEPMbI XUMUYECKON PEaKIIUu.

14. 3aBUCUMOCTH TEPMOJUMHAMHUYECKUX NOTEHIMAIOB F 1 G OT TeMneparypsl U AaBJICHUS.
15. 3aBUCUMOCTbH KOHCTaHTHI PaBHOBECHS OT TEMIIEPATYPHI.

16. Brniusinue naBieHus Ha MOJIOXKEHUE PAaBHOBECHSL.

Paznen 3. 3akoHOMEpHOCTH MPOTEKAHUSI HEKOTOPBIX XUMUYECKUX MPOLIECCOB

1. Knaccudukanus cioXHbIX peakiuii. MeTo/ cTallMOHapHBIX KOHIIEHTPAIUil U YCJIOBUS €ro Mpu-
MEHEHUS.

2. IlocnenoBarenbHble peakuuu. [Ipomexxyrounsie BemecTBa. Kunernka peakuun: A B C; Tounoe
U IPUOJINKEHHOE PELICHMS.

3. YckopeHue peakuuii 3a C4eT XMMUYECKON UHTYKIIUH.
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4. TOMOTEeHHBIM KaTaJIn3: KUCIOTHO-OCHOBHOM, OKHCIMTEIHLHO-BOCCTAHOBUTEIbHBIM HOHAMH MeE-
TaJIJIOB IEPEMEHHON BaJICHTHOCTH, (hepMeHTaTHBHBIN. KuHeTndyeckas cxema Muxasnuca.

5. ABTOKaTaNM3.

6. ®otoxumudeckue peakiuu. PoToBo30yxaeHHE MOseKynl. [lepBuunble (pOTOXUMUYECKHE TIPO-
reccel. OcHOBHBIE 3aKOHBI (hoToxuMuu. KBanToBeid Beixoa. diyopecuennus. Tymenne. XeMIITIOMUAHEC -
LEHLHA.

7. DdexTsl cpeapl B XMMUYECKOM KUHETHKe. Pollb MOHHOM CHIIBI pacTBOpA, AUAIIEKTPUUYECKOM
IIPOHUIIAEMOCTH, BSI3KOCTH.

8. Kiaccuduxanus pagukaabHbIX PEaKIHid.

9. Hepa3BeTBneHHbIe I1ienHBIC peakiuu. CTaauu 3apoKACHUS, MPOJIOJIKEHUS U OOphIBA IICTICH.
Jnuna nenu. TunuyHbIe peakuu: BOJIOPOAA C XJIOPOM, MOJIMMEpHU3AIUs, KPEKUHT YIJI€BOIOPOAOB, UHU -
LUAPOBAHHOE OKHCIIEHWE OPraHUYECKHUX COCIMHEHUU. MeToabl ONpenesieHHus EMEHTapHbIX KOHCTAHT
CKOpPOCTH.

10. Pa3BerBiieHHO-1IeNHBIE peakuuu. Kputndeckue apieHus. [lomyocTtpoB BocraMmeneHus. Me-
TOJI KBa3UCTALIMOHAPHBIX KOHIICHTPALIUA.

11. Peakuuu ¢ BBIpOXKICHHBIM pa3BeTBICHHEM. l[lepekncHass Teopusi MPOLECCOB MEMJICHHOTO
OKHCIICHUSI.

12. YyacTrie HOHOB METAJUIOB IEPEMEHHON BAJICHTHOCTHU B Pa3JIUYHBIX CTAAUSAX ABTOOKUCIICHUSI.

13. UurubupoBanue mpoueccoB OKUCICHHS.

Pasnen 4.I'opeHne ra30B 1 KOHAEHCUPOBAHHBIX CUCTEM

1. 3axkuranuie ra3oBbIX CMECEH.

2. 3a)KUra"Hve ToproYell CMEeCH ra30B HArpETON CTEHKOW U UCKPOIl. MUHUMAaJIbHAs SHEPTUs 3a)KNTa-
HUSL.

3.JlamuHapHbIe TUIaMEHA.

4.BoJHBI XMMUYECKOTO MPEBPAIICHUS.

5. Muddy3nonHoe pacnpocTpaHeHUE TUTAMEHH (XOJIOIHBIC H30TEPMUYECKHE TNIAMEHA).

6.TennoBoe pacpoCTpaHEHUE TIIAMEHHU.

7.YCTOMYMBOCTh HOPMAJIBHOTO TOPEHUS Ta30B U KUJKOCTEH.

8.I'opeHue B TypOyJICHTHOM MOTOKE.

9. ABTOTYpOYyIHM3aIMsI B TIPOIIECCE PACTIPOCTPAHCHUS TUTAMEHH.

10.0co0eHHOCTH MEXaHU3MOB TOPEHUS JIETYUHX U HeleTyunx BB, roMOreHHBIX U CMECeBBIX TOII-
JUB, HHUIMpYOIMX BB, Metanios.

11. DnemeHTapHBIE MOJIENIH TOPEHHUS.

12 .3aKOHOMEPHOCTH MOCIOWHOTO TOPEHHUS.

13.Hapyienue ropeHusi.

14. Kunernka ropeHus.

15. 'opeHue B rOMOT€HHBIX YCIOBUSIX.

16. 'opeHune B reTepOreHHbIX YCIOBUSX.

17. Tlo6o4HBIE TPOIIECCHI COMPOBOKAIOIIUE TOPEHUE.

14.1.6. Tembl 0IPOCOB HA 3aHATHAX

TepMmonuHaMudeckoe onpeseneHue TemIoBoro dgpgexra peakiuuu. 3aBUCUMOCTb OT JIaBJICHUS U
temneparypsl. 3akoH l'ecca. PacueT TemaoBbiX 3((EKTOB peakiyy Mo TaOIMYHBIM JaHHBIM. TersoBblie
3¢ deKThl peakuuii U TeTJIOBbIJCIICHNE IPU IPOTEKAaHUH XUMUYECKUX MTPOLIECCOB.

VYcioBue TEpMOIMHAMUYECKOIO PAaBHOBECHS CUCTEMBl. YpaBHEHHE M30TEPMbl XMMHUECKOM peak-
ouu. HaHpaBJ'IeHI/IC XUMHYECKOr'o Imporecca. Pacyer xuMmdaeckoro PaBHOBECHA. Pacuer xoHCTAHT paBHO-
BECHS 10 TAOJMYHBIM JIAaHHBIM - CTAaHAAPTHBIM 3HeprusiM ['nb0ca, TerioraM 00pa3oBaHUs M SHTPOIUAM
HHIAWBHUAYAJIbHBIX KOMIIOHCHTOB PCAKIIUH

CKOpOCTh XMMHUYECKOHN peakiuu. 3akoH aeicTByronmx macc. [lopsnok peakuuu. Koncranra cko-
pocTu. DHeprusi akTUBaluu U 3akoH AppeHuyca. KuHerndyeckue ypaBHEHMsI U KMHETUYECKUE KPUBBIE.
Kuneruka peakuuii mpocThix TUNOB. Peakiuu nepBoro nopsjaka (o0paTuMble 1 HEOOpAaTUMBIE), PEaKIIUU
BTOPOTO IMOPSAKA, PEAKIUU TPEThEro nopsaaka. Knnernueckue 3akOHOMEPHOCTH CIIOKHBIX peakuuid. I1o-
CclIeZloBaTeIbHbIE PEaKIMU, MapajliebHO-I0CIe0BaTeIbHbIe peakuu. [IpubarkeHHble METOAbl pelie-
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HUSl KMHETHUYECKUX ypaBHEHUH. CKOPOCTHM XMMHUYECKUX PEaKLUil, KHHETUYECKUE YPaBHEUS U YCIOBHS
MaTepualbHOro 0ajaHca B OTKPBITHIX CUCTEMAaX

ConpsokenHble peakuuu. ['omoreHHslit karanus. ABTokaranus. Llennbie peakimuu. OcoOeHHOCTH
KMHETUKHU LIEMHBIX MpoleccoB. Pa3BeTBieHHbIe LenHble peakuun. doroxumuyeckue peakuuu. KBanro-
BbIil BeIxoM. [lepBuunbie GoToxmmmuueckue akTel. [lepenaya snepruu. Onyopecuennus u GpocdopocieH-
s, Cencubunmzanus. OcoOeHHOCTH reTeporeHHON KMHETHKU Jnddy3Hbli 1 KUHETHYECKUN PEKUMBI
MPOTEKAHMS PEAKIIUI

3aKuraHve ra3oBbIX CMECEU. 3aKUTraHue TOPIoYei CMECH Ta30B HAIrPETOW CTEHKOM M UCKPOW. MU -
HUMAaJIbHAS DHEPrus 3akuranus. JlamuHapHble maMeHa. BomHbl xumudeckoro npespamieHus. udady-
3MOHHOE pPacIpoCTpaHEHHE IUIAMEHHU (XOJIOAHbIE M30TepMHUYECKHe IUIaMeHa). TeraoBoe pacnpocTpaHe-
HUE TVIaMEHU. YCTOWYMBOCTh HOPMAaJIHHOTO TOPEHUS Ta30B U KHUAKOCTeH. ['opeHue B TypOyIeHTHOM TOTO-
Ke. ABTOTypOynu3alus B Ipolecce pacupocTpaHeHus miaMeHu. Oco0eHHOCTH MEXaHU3MOB FOpPEHHUSI Jie-
Tydux U HeneTyuux BB, roMOreHHbIX U CMeCEBBIX TOIUIMB, MHUIMPYIOIIMX BB, meTannos. Dnemenrap-
HbIE MOJIEJIM TOPEHUSI.

14.1.7. Tembl KOHTPOJILHBIX PadoT
1. Xumuueckoe paBHOBECHE
2. Xumunueckas kuHetnka. @opmanbHas KHHETHKA
3. 3aKOHOMEPHOCTHU NPOTEKaHUsI HEKOTOPBIX XMMHUECKHUX IIPOLIECCOB
4. Teopust CKOpOCTEH 3JIEMEHTAPHBIX XUMUYECKUX PEaKIIHi

14.1.8. Tembl 1a00paTOpHBIX padoT

Omnpenenenue TermmoBoro G GeKra peakuy HeUTpaIH3aIuu

W3yyeHne BIUSHUS pa3indHbIX (HAKTOPOB (KOHIICHTpAIUS, TEMIIEpaTypa) Ha CMEIICHUEe XUMHUYE-
CKOT'O PaBHOBECHS

W3yyeHne BIHUSHUS pa3IndHBIX (PaKTOPOB (PUPOA pEarupYIONIMX BEIIECTB, KOHIIEHTPAIHSI, TEM-
nepaTypa) Ha CKOpOCTh XMMHUYCCKOM peaKIiu

W3yyeHne MexaHW3Ma KaTaIUTUYECKUX PEakIfid. BinsHue Katain3aTtopoB Ha CKOPOCTh XHMMHUYE-
CKOM peaKkIuu.

14.2. TpeOoBaHMS K OLIEHOYHBIM MAaTepHaJIaM /sl JIUI C OTPAHNYEHHBIMH BO3MOKHOCTSIMH
310POBbSI 1 HHBAJIH/I0B
st mun; ¢ orpaHUYEHHBIMU BO3MOXKHOCTSIMU 3/I0POBbSI M1 MHBAJIHMJIOB MPEAYCMOTPEHBI JOTOTHU -
TEJbHBIC OLICHOYHBIE MaTepUaJIbl, IEPEYCHh KOTOPBIX yKa3aH B Tabmuie 14.
Tabmuma 14 — JlomoMHUTENBHBIE MaTepHallbl OIICHUBAHUS ISl JIUI C OTPAaHUYCHHBIMH BO3MOXHOCTSIMHU
3JI0pPOBbsI 1 HHBAJIMJIOB

Kareropun Bupl 10N0THUTENBHBIX OLICHOUHBIX @DOopMbI KOHTPOJIS U OLICHKU
00y4JaroLMXCsl MaTepHasoB pe3yabTaToB 00yUEHUs

TecTbl, MICEMEHHBIE CAMOCTOSTEIIbHbIE
paloThl, BONIPOCHI K 3a4eTy,
KOHTPOJIbHBIE PA0OTHI

C napymeHusMu
ciyxa

[MpeumytecTBEHHO MUCHMEHHAS
npoBepKa

C napymenusmu | CobeceroBaHue 1o BoIpocam K 3auety, | lIpenmyiiecTBeHHO yCTHas MpoBepKa

3peHus OIIPOC 110 TEPMUHAM (MHIMBUYaJIbHO)
C napymeHusMu Pemenne qucTaHIIMOHHBIX TECTOB,
OIIOPHO- KOHTPOJIbHBIE Pa0OThI, MUCbMEHHbIE | [IpenMylecTBeHHO AUCTaHIMOHHBIMU
JIBUTATEJIBHOTO CaMOCTOSITENIbHBIE PaOOTHI, BONPOCHI K METOJAMH
anmapara 3a4eTy
C orpanunuenusMu 1o | TecTsl, TUCbMEHHBIE CAMOCTOSITENIbHBIE [IpenmyniecTBEHHO IPOBEPKA
o01ieMe IMIUHCKUM paboThl, BOIIPOCHI K 3a4ETY, METOJAMH UCXOJISl U3 COCTOSTHUS
[IOKa3aHUsIM KOHTPOJIbHBIE PA0OTHI, YCTHBIE OTBETHl | 00YYarOLIErocss HA MOMEHT IPOBEPKU

14.3. MeToguueckne peKOMEeHIAIMH M0 OLEHOYHBIM MAaTEePHAJIaM JJIsl JIMI C OTPAHNYEHHBIMHU
BO3MOKHOCTSIMHU 3/10POBbSI U HHBAJIN/10B
Jnst aui ¢ orpaHUYEHHBIMH BO3MOXKHOCTSIMHM 3/IOPOBbSI 1 MHBAJMJOB IMPEAYCMATPUBACTCS J10-
ctymnHas ¢popMa NpeoCcTaBIeHUS 3aJaHH OIIEHOYHBIX CPEJICTB, @ UMEHHO:
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- B IleyatHoi (opme;

- B IIeYaTHO (hopMe ¢ YBEITHUYEHHBIM IPUPTOM;

- B (hOpMe 3NIEKTPOHHOI'O IOKYMEHTA;

- METO/IOM YTE€HUS ACCUCTEHTOM 3a/1aHUs BCIYX;

- IIPEIOCTaBJICHNE 3aJJaHUsl C UCIIOJIb30BAaHUEM CYpJIOTIEPEBOIA.

Jlumam ¢ OrpaHWYEHHBIMH BO3MOXXKHOCTSIMH 3JI0OPOBBSI M MHBAIHIAM YBEIHMYUBACTCS BpeMs Ha
HOJrOTOBKY OTBETOB Ha KOHTPOJIbHBIE BONPOCHL. [l TakKMX 00ydaromuxcs MpeycMaTpuBaeTcs: JOCTYII -
Has popMa MpeTOCTaBICHHS OTBETOB HA 3a/IaHUs, @ IMEHHO:

- MUCbMEHHO Ha Oymare;

- HabOp OTBETOB HAa KOMIIBIOTEPE;

- Ha0Op OTBETOB C HCITOJIH30BAHUEM YCIIYT aCCUCTEHTA;

- [IPEJICTaBJICHUE OTBETOB YCTHO.

[Tponienypa orieHHBaHUs PE3yIbTATOB OOYYEHHS JIMIl C OTPAaHUUYEHHBIMH BO3MOKHOCTSIMH 3/10pO-
BbsI M1 MHBAIHJIOB IO JUCIUIUIMHE TPETyCMaTPUBACT MpeIoCTaBIeHne HHpopManuy B popmax, aaarnTH -
POBaHHBIX K OTPAHUYECHHUSAM HX 370POBBS M BOCIIPUATHS HH(POpMALIUU:

JI1s1 I ¢ HAPYIIEHUSIMH 3PeHust:

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

- B [e4aTHOU (hopMe yBETNYEHHBIM HIPUPTOM.

J1s1 1M1 ¢ HAapyIIeHUsIMH CJIyXa:

- B (hopMe INIEKTPOHHOTO TOKYMEHTA;

- B reyaTHou (opme.

J1s1 1M1 ¢ HAapyIIeHUsIMHM ONIOPHO-ABUIaTeJIbHOI0 annapara:

- B (hopMe IIEKTPOHHOTO TIOKYMEHTA;

- B IeyaTHou (hopme.

[Tpy HEOOXOMUMOCTH /TS JIUI] C OTPAaHUYEHHBIMHU BO3MOXHOCTSIMU 3/I0POBbs U MHBAJIUI0B IpOILIE-
Jypa OIICHWBAHUSI PE3yIbTaTOB 00yIEHUsI MOXKET MPOBOUTHCS B HECKOIBKO ITAIOB.
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