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1. Heab, 3agaum M NJIaAHUpPYeMble pPe3yJbTaThbl O00y4YeHUS] 10
AUCHHUIIHHE

Ilesnb10 OCBOEHUS AUCUMUIUIMHBI «DPU3UYECKas XUMUS» SIBIACTCSA U3YUCHUE
CIICIUAJIBHBIX Pa3eioB (PU3MUECKON XUMMH JJIsl TIOCJICIYIONIETO MPUMEHEHUS
MOJIYYCHHBIX 3HAHUHW MPHU pa3pabOTKe TEXHOJIOTHUU CO3MaHMs (PYyHKIIMOHAIBHBIX
MAaTEPUAJIOB B aBTOHOMHBIX SJHEPTETUYECKUX CUCTEMAX.

3ajgavuaMul TUCHUILINHEI SBJISTFOTCS

— W3y4YeHWEe TOHATHHHOTO amnmapara AUCIUIUIHHBI (PU3MYECKOW XUMUH,
OCHOBHBIX TEOPETHUYECKHUX MOJIOKEHUHN U SKCIIEPUMEHTAIBHBIX METOJOB XUMUHU;

— ONPEICIICHUE B3aUMOCBSI3H MEXIY CBOWCTBAMU XMMHYECKOW CUCTEMBI,
MIPUPOJION BEIIECTB U UX PEAKIIMOHHON CIIOCOOHOCTHIO;

— IPUBUTHE HABBIKOB NMPUMEHEHUSI TCOPETUUECCKUX 3HAHUH IS PELICHUS
MPAKTUYECKUX 33Ja4, YMEHUM TIPOBEJACHUA NPOCTEUIINX XUMHYECKUX
AKCIIEPUMEHTOB

KomnereHunu u UHIMKATOPBL, (popMUpyeMbIe y 00yHaroIuXCs:

KO[[ 1 HAUMCHOBAHUEC KOMIICTCHIIUHN KOII U HAMMCHOBAHUC HMHAWKATOpPA

[IK-1.1. Ilpunumaer yuacTHe B pa3padOTKe
MPUHIMIIHATIBHBIX CXeM U 000pyHOBaHUS Ui
00BEKTOB TEMJIOHEPTETUKH, U TEINIOTEXHUKU

[1K-1.3. BbInonHs€T 3KCIEPUMEHTHI U PacuUEThl
o (UBUKO-XUMHYECKUM napaMmerpam,
XapaKTepUCTHKaM M YCIOBHSM JKCIUTyaTalllH
00BEKTOB TEIJIOHEPTETUKH U TEIUIOTEXHUKH

IIK-1. Cnocoben  ydacTBOBaTh B
pa3paboTKe M IKCIUTyaTaluh OOBEKTOB
TCIINIOOHCPT CTUKHA u TCIINIOTEXHUKH,
HPOEKTHPOBATh u BHE/IPSTH
COBPCMCHHBIC ABTOHOMHBIC
JSHEPTOYCTAHOBKH U CUCTEMBI

ITK-2.2. OcyuecTBiIsieT KOHTPOJIb HOPM pacxoja
BCEX BHJIOB OJHEPropecypcoB  aBTOHOMHBIX
DHEPreTUYECKUX CHUCTEM; IIPOBOJUT BXOJHOU
KOHTpPOJIb MOJIyYEHHBIX TOBAapOB M MaTepHUaJIOB
Ha MX COOTBETCTBUE TEXHHUYECKUM YCIIOBHSM,
roCyJIapCTBEHHBIM CTaHJIapTaM U cepTUdUKaTaM

IIK-2. CnocobeH K oOpraHuzalnuu
TEXHUYECKOTO U MaTepHabHOTO
obecrieueHus o 9KCIUTyaTaIlH
ABTOHOMHBIX JHEPTeTUYECKUX CHCTEM U
€e KOMIIOHEHTOB

2. Mecto nucuuninnbl B cTpykrype OII

[IpeamecTByromuye IUCUUIUIMHBL — (MoaynM), mnpaktuku, HUP, np. —
«Xumusn», «BBegeHne B MHKEHEPHYIO ACSATENBHOCTHY, «MaTtepuanoBeeHue u
TEXHOJIOTHUSI KOHCTPYKLIIMOHHBIX MaT€pPUAIOB.

[Tocnenyromuye AUCHUTUIMHBI (monynu), npaktuku, HUP, nap. —
«Onexktpoxumus», «MHXeHepHOE  MPOEKTUPOBAHUE  DIICKTPOXUMHUYECKUX
HHEProycTaHoBoK», «HayuHble uccrneaoBaHus B 00JIACTH AJIEKTPOXUMHUYECKON
YHEPIrEeTUKUY.



3. CTpyKTypa U coaepkaHue TUCUUIINHBI
3.1. CTtpykrypa AMCUMILIHHBI
Jlnst ouHol popMbl 00yUeHUSI

Bun yuebHo# paboThl Bcero | Bcero | Cemectp
3E 4acoB 1
OBLLAS TPYJIOEMKOCTb JUCLIATIIMHBI 4 144 144
KOHTAKTHAS PABOTA* - 66 66
AYJIUTOPHAS PABOTA 1,38 50 50
Jlexumu 0,5 18 18
[IpakTHueckue (CEeMHUHAPCKUE) 3aHATHUS 0,44 16 16
JIabopaTopHble pabOThI 0,44 16 16
CAMOCTOSATEJIBHASI PABOTA OBYUAIOLLETOCA | 1,61 58 58
[IpopaboTka yueOHOro MaTepuana 1,61 58 58
KypcoBoii npoekt - - -
KypcoBas pabora - - -
IToaroroBka K NpOMEKyTOYHOM aTTECTALUN 1 36 36
[IpomexxyTouHas arTecTaluus: 3

3.2. Copep:kaHue JUCHMILUIMHBI, CTPYKTYPHPOBAHHOE IO pa3jieiaM H

BHAM 3aHATHH

Paznenst Pacnpenenenune ®opMel 1 HNupexcsl
JTUACIATUTHHBI a TPYJOEMKOCTH BUJI WHIUKATOPOB
§ 10 BUJIaM y4eOHOM paboThEl | KOHTpOJIS bopMHUpyeMBbIX
o te) : e KOMIICTEHIU I
S| B E|E|E
Pazgmen 1. Xummnueckas 35 6 4 5 20 TK1 NK-1.1. 3, IK-1.2 3
TEPMOJMHAMHKA
Paznen 2. ®azoBele | 36 6 4 6 20 TK2 nK-2.2.3,¥
paBHOBecusl. PacTBopbl
Pazgen 3. Xwummueckas | 37 6 8 5 18 nK1.2,3,V,
knHeTHKa. Katamms. TK3 NK-2.23,Y,B
DK3aMeH 36 0 OM1 K 1.1, 1K 1.3,
MK-2.23,V,B
Hroro 3a 7 cemectp 144 18 16 16 58

3.3. Conep:kaHue TMCHUINIUHBI
Paznen 1. Xumuyeckas TepMoAMHAMUKA.
Tema 1.1. OcnoBbl xumMugeckoit TepmoauHaMuki. OCHOBHBIE TIOHATHS. 1-bIi U 2-0M

3aKOHBI TepMOJIMHAMUKU. TepMoxuMusi.
Tema 1.2. ®dynnamenTtanbHoe ypaBHeHHe ['nOOca. XapakTepuctuueckue (QyHKLIHU.




XUMHAYECKUH IOTEHIMAT HIOCAILHOIO M HEUJICAILHOIO Tra3a. DJIEMEHTHl CTATHCTHUYECKOH
TepMOI[I/IHaMI/IKI/I.

Tema 1.3. Xumnueckoe paBHOBecue. 3aKoH AeicTBUS Macc. BiusHue TeMueparypsl
Ha KOHCTAHTY paBHOBECHSI.

Pa3nen 2. ®a3osble paBHOBecus. PacTBopsl

Tema 2.1. ®asosble paBHOBecHs (OCHOBHBIE MOHSATHA). |'€TEPOreHHBIE CHCTEMBI.
[TpaBuno ¢a3 'n60ca u ero BeIBOJ. JlnarpaMMbl COCTOSIHUS PA3IMYHBIX CHCTEM.

Tema 2.2. PacTBOpbl HEANEKTPOIUTOB. Kommuratususie cBoiicTBa pacTBOpOB.
Ocmotnueckue sineHus. Ypasuenue Bant-I'odda, ero repmonnnamuueckuii BHIBOI.

Pa3nen 3. Xumnueckas kuneruka. Karanus.

Tema 3.1. OCHOBHBIE MOHATUA XUMHUYECKONM KHHETHMKH. METONbl OINpeneaeHus
nopsiika peakuuu. KnHeTnka npocThIX peakiuii.

Tema 3.2. Cnoxuble peakuuu. [IpyHIUI HE3aBUCUMOCTH 3JIEMEHTAPHBIX CTaJIHi.
IlenHble peakuuu.

Tema 3.3. Teopum XuMUYECKOW KHUHETUKU. Teopus NEPEXOJHOTO COCTOSHUS
(cTaTUCTHYECKH W TepMOJIMHAMUYECKHIl acriekT). Teopus coyaapeHuil B MPUMEHEHHH K
OMMOJIEKYISIPHBIM U MOHOMOJIEKYJISIPHBIM PEAKIIUSIM.

Tema 3.4. Karanu3. ['oMoreHHbii KaTanu3. DOTOXMMHUYECKHUE  pPEaKIIUH.
I'ereporennsiii kKatan3. epMEHTATUBHBIA KaTaJIN3.

3.4. TeMaTu4YeCKHUil IVIAH NPAKTHYECKHUX 3aAHATHI

1. TepmoxuMHUUECKHE PACUETHI.

2. XuMH4ecKoe paBHOBecHE. PacyeT KOHCTaHTBI PaBHOBECHSL.

3,4. M3ydenue (Da3oBbIX AMarpaMMm OJHO- M MHOTOKOMIIOHEHTHBIX
CUCTEM.

5,6. PacTBOpBI HEANEKTPOIUTOB

7,8. I3yueHne KHHETUKHU MPOCTHIX U CI0KHBIX PEAKIIUI.

3.5. TemaTuyeckuii MJ1aH JabOPATOPHBIX padoT

1. Onpenenenne TEIIOTHI PACTBOPEHUS COU

2. 3ydeHue paBHOBECHUSI TOMOT€HHOW XUMUYECKON peaKkuu
3. Onpenenenue kodpdUIMeHTa pacnpeaeacHus

4. 3ydyeHue CKOPOCTH Pa3JIOKEHUE OKcalaTa MapraHia

3.6. KypcoBoii npoekT /KypcoBasi padora
Jlannwiii 6u0 pabomoi He npedycmompeH YueOHbIM NAAHOM.

4. OueHuBaHue pe3yJbTATOB 00y4eHUsI

OrneHnBaHue pe3yJbTaTOB O0YUYEHUS MO TUCIUIIINHE OCYIIECTBISETCS B
paMKax TEKYIIEero KOHTPOJIA M MPOMEKYTOYHOU aTTECTAIMH, MTPOBOIUMBIX IO
oabHO-periTuHroBoit cucreme (bPC).

[lkana oueHKH pe3yabTaTOB 00YUEHHUSI 110 TUCHUIUINHE:



YpoBeHb cHhOPMUPOBAHHOCTH

HHAUWKATOpa KOMIICTCHIUHA

Huxe

Boicokuit | Cpennuii Husknii
3arianu- CpEIHEro
Kozx Kozx POBaHHBIC oT 85 10 100 ot 70 10 84 | oT 55 10 69 | 0T 0 110 54
KOMIIe- | HHAMKATOpa pe3yJIbTaTh
TEHIMH | KOMIIETEHIMH | OOy4eHHMs 110 [lIxana oneHnBaHUs
UCIMILIMHE HEY/I0B-
e yIIOBJIET- YA
OTIIMYHO XOpouro JICTBOPU-
BOPUTCIILHO
TCJIBHO
3a4TEHO HE 3aYTEHO
3HaTh: OCOOCHHOCTH NPOTCKAHHUS XUMHUYECKOrO TMpolecca |
MEXaHU3Ma XUMHYECKOW PeaKInu
OCHOBHBIE 3Haer 3HaeT [Tnoxo YpoBeHb
TIOHSATHUS W | OCHOBHBIC | OCHOBHBIC | 3HACT 3HAHUH
3aKOHBI O0mIei | MOHATHS M | [OHSATUS W | 3aKOHOMe | HMIKE
XHUMHUH, 3aKOHBI 3aKOHBI pHOCTHU MHHHMAI
XUMHAYECKOH o0mei o0miei nporekanu | PHPIX
TepMoHamMuky | XAMHUH, XMMUH, Pl TpedoBan
u  kudetwku; | SAKOHOMC | saxonome | mpomeccos | 1H
KPUTEPHH, PHOCTH PHOCTH nomyckaer | AMEIOT
POTEKAHH MECTO
onpeiensomme | MPOTEKAH | MHOXKECTB | *
HafpaBJICHUE | ust 0 Py
MIPOIIECCOB OIITUOKH
TIIyOuHY He MPOIIECCOB | HETPYOBbIX
OIIMO0K
CaMONPON3BONE | 1o nvegaer | HO
HOTO OLINGOK JIOITyCKaeT
POTCKAHHS HECKOJIBKO
Pa3IMYHBIX HErpyObIX
TIPOLECCOB. OnmbOoK
yMETh. HCIOJb30BaTh COBPEMEHHBIC METOIUKHA IPH HM3YYCHUH
K-1 K-1.1 Pa3IMYHBIX XUMHUYECKUX MPOIECCOB; BUACTh KOHKPETHBIC 33Jaud U

HaMCdaTb NYTHU UX UCCIICIOBAHUA

CaMOCTOATENIBHO | pellaTh pemarb Pemate [Tpu
pemarhb THIIOBBIE THIIOBBIE THIIOBBIE petieHuu
KOHKPETHbIE 3aJlayd M | 3aJa4¥ M | 3a7a4H THITOBBIX
3aJ1a9u U3 | 3aJaHus 3agaHusl B | C 3aJa4y  He
pa3In4YHbIX B IIOJHOM | B IOJIHOM | HETpYObIM | MPOJACMOH
paszenoB o0beme o0bemMe c | H CTpHUpOBa
XHAMUH, 0e3 Hemoyera | OUWIMOKamy | HbI
10JIb30BATHCS OINGOK MU i OCHOBHEIC
COBPEMEHHOM BBIIIOJIHAT | YMCHUA,
Hay4HOH - b 3aJaHus | UMEIOTCS
MIPOU3BOJCTBEH HE B | rpy6bIe
HO MOJIHOM OIINOKH
arnmapaTrypou ooneme

JUIS. TIPOBEIEHUS

MHKEHEPHBIX

U3MEPEHUN U

Hay4HbIX

HACCIENOBaHUN.

BIIQJICTh: TEXHUKON J1abOpaTOPHOTO OHKCIEPHMEHTa, MpaBUIAMU




BBITIOJIHEHHSI ~ JTAOOPATOPHOTO  MPAKTUKyMa C  COONIOJCHUEM
TpeOOBaHUI TEXHUKU OE30MMACHOCTH
METOIMKO | MeToauko | 6azoBeiMu | [Ipu
7 7 HaBBIKAMH | PEHICHUU
[pOBEIEH | mpoBeneH | IIPOBEACH | SKCIEPUM
st st usi €HTaJIbHBI
uHpopManuei o XUMHYECK | xuMuueck | XMMHYSCK | X  3aaa4
Ha3zHaA4YCHUN u oro oro oro UMEIOTCS
ggﬁjf;j;m oxeriepin | oxerieput | KCNIEPIM | IPYOLIE
OCHOBHEIX eHta ©Oe3 | eHTa c I/IMCIZ)TCSI
N— OIMOOK U | MUHUMAJTh Herpybhie
— HEZ0YETOB | HBIMU OLIOKH
omuoKaMu
u
HejoJeTa
MHU.
3HATh: TEOPHIO SKCIEPUMEHTAIbHOTO UCCIENOBaHUS  (HU3HKO-
XUMHUYECKHX CHCTEM
3HaeT B uenom | Henonnoe | @parmeHT | 3Haer
TEOpeTUYeCKre | cPOpMHUpPO | 3HAHUE apHOe TEOpETUY
ACTIEKTHI BaBIlleeCsl | TEOPETUYE | 3HAHHE ecKue
OCHOBHBIX 3HAHUE CKHX TEOPETUYEC | ACIEKTHI
pas3zenon TEOpETUYE | aCleKTOB | CKHUX OCHOBHBIX
busnueckoit CKHX OCHOBHBIX | QCIIEKTOB | pa3ieciioB
XUMHH. aCleKTOB | Pa3/leNioB | OCHOBHBIX | (hu3Hueck
u OCHOBHBIX | (hu3nueck | pa3fesnoB | ol
OKCHEPUMEHTAN | pa3fenoB | O XUMHHU. | PU3NYECK | XUMUHU.
BHOT'O ¢uznyeck | U Ol XUMHH. | U
HACCJICTIOBAHUA Ol XUMHHU. | OKCIIEpUM | U 3KCIEePUM
¢buzuko- " €HTAJILHOT | DKCIEPUM | €HTAJILHO
XHMHYCCKHX SKCIIEpUM | O €HTaJbHOT | I'0
CUCTEM B | eHTajbHOr | KCCIENOBA | O UCCIIEZIOB
COOTBETCTBUHU C | o HUS UCCIIe/IOBa | aHUs
TIK-1 IIK-1.3 IPOrpaMMON; HE | ycenenona | PU3MKO- HUS ¢buzuko-
Zienaet OWMOOK. | gyg XHMHYECK | hu3MKO- | XMMHYECK
¢buznko- UX CHCTEM | XMMHUYECK | UX
XUMHYECK | B UX CHCTEM | CUCTEM B
nux cucreMm | COOTBETCT B COOTBETCT
B BUU C | COOTBETCT | BUU c
COOTBETCT | MPOTPaMM | BUH ¢ | mporpamm
BUU c | OH, JleNnaer | mporpamm | OH; HE
nporpaMm | MHOTO Oif, nmemaer | A€IaeT
Oif; HErpyOBIX | IpyObIe OLINOOK.
UMEIOTCs | OIMOOK OINOKH.
HEIO0YETHI.

YMETB:

TEXHUYECKON MH(pOpMaIK Ha 6a30BOM YpOBHE;
YMECT IUIaHUPOBATHL W IPOBOIUTH XUMHUYECKUH OKCIICPUMCHT Ha
0a30BOM ypOBHE

MPOBOAMTH TOUCK U 00pabOTKy HAy4yHO M HAy4dHO-

HCIIOJIB30BaTh

‘ Hcnons3y ‘ Hcnons3y ‘ Hcnonesy ‘ Hcnonesy




COBpPEMEHHBIC €T 3HAHWE | €T 3HaHUE | €T 3HAHHE | €T 3HAHHUE
METOAMKA IIpu | PHU3UKO- ¢busuxo- ¢dusuxo- dusuxo-
M3y4eHNH XUMUYECK | XUMHUYECK | XUMHUYECK | XMMHYECK
Pa3IHIHBIX ux JUISL | UX JUTSL | UX VIS | UX IS
XHMHYECKIX ONTHMH3a | ONTUMH3Aa | ONTUMH3A | ONITUMHU3A
npomec- 17071 U | IUH U | IUH U | IUH u
COB; COBEpILIEH | COBEPIICH | COBEPIIEH | COBEPILIEH
BULIETH CTBOBAHUS | CTBOBAHMS | CTBOBAaHHUS | CTBOBaHU
TEXHOJIOTH | TEXHOJIOTH | TEXHOJIOTH | 5
KOHKPETHBIC
YECKUX YECKUX YECKUX TEXHOJIOT
3a/1auun u
MIPOIIECCOB | MPOIIECCOB | MPOIECCOB | HIECKUX
HaMeyaTb IyTH
, HE | , UMCIOTCA |,  JIeJNAeT | MPOoIecco
ux Jienaet HEJOYEThl | HEerpyOble | B, JelaeT
MCCICNOBAHUA, | o1ipp6ok OIMOKK | TpyOBIe
OIIMOKHU
BJIQJICTh: METOJMKOMN MPOBEJEHUS IKCIIEPUMEHTAIILHON PabOTHI
Hagbsikamu | HaBeikamu | HaBbikamu | HaBbikam
MIPUMEHEH | MPUMEHEH | MPUMEHEH | U
WS 3HAHWM | Ul 3HAHUW | U 3HAHWUM | IPUMEHEH
N CBOMCTB CBOMCTB CBOICTB us
uHpopMaImein o N
¢usnueck | ¢puszmueck | GU3MYECK | 3HAHUU
Ha3HAYCHUH | .
ux ux ux CBOMCTB
obJacTsax
MpaKTUYEeC | MPAKTHYEC | MpaKTH4eC | GU3HUECK
IMPUMCHCHUA o o o
KO KO KOM ux
OCHOBHBIX
JIEATEIILHO | ICATEIbHO | JACSITCIBHO | IPaKTHUe
XUMHUYCCKUX o
cti; 0e3 | CTH; €CTh | CTH; €CThb | CKOH
BEIICCTB
OIIMOOK U | HEJOYETHl | HErpyOble | AesiTeNIbH
HEJI0YETOB OImMOKHU OCTH;
eCTh
rpyOsbie
OIMOKHU
3HATh: KOJUYCCTBEHHBIC 3aKOHBI XUMHYECKOW KMHETHUKH, OCHOBHBIC
MOJIOKEHUS] XUMUYECKON TEPMOIMHAMUKHU
OCHOBHBIC 3HaeT 3Haer [Tmoxo YpoBeHb
TIOHSTHS 1 | OCHOBHBIC | OCHOBHBIC | 3HAET 3HaHWH
3aKOHBI O00IIeli | HOHATUA U | TOHATHS U | 3aKOHOMe | HHXKE
XUMUH, 3aKOHEI 3aKOHBI PHOCTH MUHUMAI
XUMHUYECKON obweit o0meit npotekanu | PHPIX
TepMoauHaMuky | XUMHUH, XUMHH, o lee6°BaH
u  kuHetHkw; | SAKOHOMC | saxonome | mpomeccos | ¥
KpUTEpUH, pHOCTH PHOCTH JIOTyCKaeT MMCIOT
OTIPEIETISIOINE TpOTeKaHH MPOTEKAaH | MHOXECTB Mecto
IK-2 [K-2.2 s rpyoObie
HalpaBJIEeHUE | ust 0
MIPOLIECCOB OIINOKHU
r1youHy He MPOIIECCOB | HErPYyObIX
OIIMO0K
CaMONPOU3BOIL | 1o v cpaer | HO
HOTO OITHGOK JIOTTyCKaeT
MPOTEKAHUS HECKOJIbKO
XAMUYECKHX H HErpyOBIX
9JIEKTPOXUMHUYE omrOoK
CKHUX
MIPOLIECCOB.

YMETb: BBIIIOJIHATH XHUMHYCSCKHI OKCIICPUMCHT, O6pa6aTI)IBaTI) n
AHAJIM3UPOBATH PC3YJIbTATELL J'Ia60paTOpHLIX HCCHGI{OBaHHﬁ.




[IpumensTH [Tpumensit | [Ipumenst | He ymeer | [Ipumens
3HAHUA b 3HaHUA | b 3HAHUWSA | IPUMEHST | Th 3HAHUS
OCHOBHBIX OCHOBHBIX | OCHOBHBIX | b 3HAHUS | OCHOBHBIX
¢duzuko- ¢busuko- ¢busuko- OCHOBHBIX | (PM3HKO-
XUMUYECKHX K | XHMHUYECK | XUMHYECK | (PU3HKO- XUMHYECK
MPOUCXOSIIAM | HX K | uX K | XUMHYECK | UX K
B HUX | IPOMCXOJ | MPOUCXOJ | MX K | IPOUCXO/T
mporeccaM; He | SIdM B | SIIAM B | POWCXON | SIIUM B
Jenaer omuboK | HUX HUX SIAM B | HUX
mpoiiecca | mporecca | HUX npoiiecca
M; M; JeJaeT | mporecca | M; HE
UMEIOTCSL | HerpyOble | M; JeNaer | jJeyaeT
HEJOYETHl | OLIMOKHU MHOT'O OIINOOK
OIInOOK
BJIQJICTh: NMPUEMaMH pabOThl Ha (PU3UKO-XUMHUYECKOU armaparype u
JIOTIOJTHUTEIIbHBIX JIA0OPATOPHBIX YCTAHOBKAX
IIpencras
JICHBI Brimoauasa
. Camoctog | Camocros HABLIKI or
undopatiei o TCIBH 0| TCIRH O o locToST | HAayuHO
HasHAICHUH M | poinonnsie | BBImONHSE N o
001acTIx €IbH O | uccnemoB
T HAy4YyHO- | T HAy4dHO-
NPUMEHCHUS HAy4YHO- aTenabC
HCCIIEN0BA | UCCIEN0BA N
OCHOBHBIX N HCCIEN0Ba | KUH
TENbC KHUU | TEIBC KYIO N
XUMHUYECKHAX TEIbC KOU | MPOEKT C
peKT, 0e3 | paboty,
BEILIECTB paboThI, rpyobIMu
OIIMOOK M | UMEIOTCS
AMEIOTCA | OLIMOKaM
HEJOYETOB | HENOYETHI
HerpyOble | u
OIITNOKHU

OueHoYHbIE MaTepUabl

Al MPOBCACHUA TCKYLICTO KOHTPOJIA H

IPOMEKYTOUHOM aTTecTalluy npuBeneHsl B [Ipunoxenuun k padoyeil nporpamMmme

JUCHUITIIUHBI.

[TomHBIA KOMIUIEKT 3aJaHUd W MaTepHUalioB,

HEOOXOOUMBIX A

OLICHMBAHUSl PE3YJIbTATOB OOYYEHUs MO IUCLUUIUIMHE, XPAaHUTCA Ha Kadeape

pa3paboTuuka.

5. Y4eoHo-MeTOANYECKOe
JMCHHUILINHBI

U UHpoOpMALMOHHOE

5.1. YuyeOHO-MeTOAMUYECKOE 00ecTIeYeHue

5.1.1. OcHoBHas nuTEpaTypa

ob0ecrieueHue

1. ®usnueckas xumus : yueOHuKk ans By3oB / A. I'. Crpombepr, . II.
Cemuenko ; oxa pea. A. I'. Ctpombepra. - 6-e uzg., crep. - M. : Boicil. mik.,
2006. - 527 c. : ni. - ISBN 5-06-003627-8. - TekCT : HENOCPEACTBEHHBIN.




2. @wusndeckas xumus : yueOHuk s By3oB / E. I'. UnmonutoB, A. B.
ApremoB, B. B. barpakos. - M. : Axamemus, 2005. - 448 c. - (Beicmiee
npodeccuonansHoe obOpazoBanue). - ISBN 5-7695-1456-6. - Tekcr
HETMOCPEACTBEHHBIN.

5.1.2.JlonnonHUTENRHAS IUTEPATYPA

1. ®uznueckass xumus : jabd. npaktukym / JI.B. Cuporkuna. - Kazanp :
KI'3Y, 2005. - 72 c. - TekcT : HeNoCpPeACTBEHHBIN.

2. Cwpotkuna JI.B. OCHOBBI XMMHYECKON TepMOAWHAMHUKU. Teopus u
3aJlayy : METOJI. YKa3aHMs K MpakT. 3aHatusim / coct.: JI.B. CupoTtkuna. - Kazanb
: KI'9Y, 2010. - 59 c. - URL: https://lib.kgeu.ru. - 3852. - Tekct :
HETMOCPEACTBEHHBIN.

3. Cupotkuna JI.B. OCHOBBI XMMWYECKOW KHHETUKH. Teopus W 3a1adu :
y4eOHO - MeToanueckoe mocodue no auctuiuinHe " duszndeckas xumus " / JL.
B. Cuporkumna. - Kazawp : KIDY, 2012. - 56 c. - 4388. - Tekcr :
HETIOCPEICTBEHHBIMN.

4. CripaBOYHMK MO XMMHH : ClIpaBOYHHMK / cocT. : JI. B. Cupotkuna, P. O.
Cupotkun. - Kazawp : KIOQVY, 2015. - 99 ¢, 2,63 Mb. - URL:
https://lib.kgeu.ru/irbis64r plus/index.html. - ~b. 11. - TekcT : 37I€KTPOHHBIMA.

5. Cupotkuna JI.B. Xumus. ®uszndeckas U KOUIOUIHAS XUMUSA : y4eOHO-
meroaunueckoe nocodue / JI. B. Cuporkuna. - Kazans : KI'9Y, 2020. - 176 c. -
URL: https://lib.kgeu.ru. - TeKCT : 3IEKTPOHHBIH.

5.2. UudopmanmoHHoe odecnevyeHme

5.2.1. DNIeKTpOHHBIE U UHTEPHET-PECYPCHI

1. DnekTpoHHO-OubIMOTEUHAs cucTteMa «Jlauby, https://e.lanbook.com/
OHIMKIIONEIUH, CJIOBAPH, CIPaBOYHUKH, http://www.rubricon.com

2. IToptan "OTtkpeiToe oOpazoanue", http:/npoed.ru

3. EnuHoe  okHO  gocTynma K 00pa3oBaTeNbHBIM  pecypcam,
http://window.edu.ru

5.2.2. Ilpodeccronansubie 6a3nl nanHbIX / MHbDOpMaIIMOHHO-CITPaBOYHbIE
CUCTEMBI

l. CripaBoyHasgs  mpaBoBass  CUCTEMa «Koncynprant  Ilmrocy,
http://consultant.ru

2. Iopran denepabHBIX  TOCYAApPCTBEHHBIX o0Opa3oBaTeIbHbIX
CTaHJapTOB BhICIIEr0 0Opa3zoBaHus, http://fgosvo.ru



5.2.3. JIunileH3MOHHOE W CBOOOJHO pacHpoCTpaHsieMoe MpPOrpaMMHOE
oOecrieyeHue AUCIUTLIUHbI

1. Bpayzep Chrome.

Cucrema

ITONCKa HH(i)OpMaHI/II/I B CCTH MHTCPHCT

(BKJIFOYAsl PYCCKOSI3BIUHBIA UHTEPHET), https://www.google.com/intl/ru/chrome/
2. Adobe Acrobat. [Taket nporpamm, https://get.adobe.com/ru/ reader/

3. LMS Moodle.

CoBpemeHHOe

MPOrpaMMHOE o0ecrieueHue

https://download.moodle .org/releases/latest/

6. MatepuajbHO-TEXHUYECKOE O0ecneYeHue 1 CIUTITUHbI

Haumenona HaumenoBanue
HUE BUJA yU4eOHOM y4eOHOU ayTUTOPHH, [Tepeuenns HEOOXOIUMOTO OOOPYIOBAHUS
paboTHI CTHECIUATN3UPOBAHHOM U TEXHUYECKUX CPECTB O0YUCHUS
nmaboparopuun
Jlexnuu YyeOHass ayauropus Creuuanu3nupoBaHHas ydeOHas MeOelb,
JUIS  TIPOBEACHHUS  3aHSATHH|TEXHHYECKHE CPEACTBA OOYUEHHS, CIyXKallue

JICKIIMOHHOI'O THIIA

JUIL TIPE/ICTaBJICHUS Y4eOHON WH(pOpManuu
OonblIOW  ayauTOpuu  (MYJIBTUMEIUHHBIN
IPOEKTOp, KOMIIbIOTEp (HOYTOYK), 3KpaH),
JIEMOHCTpallMOHHOE 000pyaoBaHue, y4yeOHO-
HarJIsITHBIE TTOCOOUS

[IpakTruec VYuebHast ayauTopus Cneunanu3upoBaHHas yueOHast
KHe JUIsL  TPOBEJCHHUS  3aHATUHMeGesb, TEXHUYECKHE CPEACTBA OOYYEHHS
3aHATUs |CCMHHAPCKOro THIA, | (HOyTOYK), DKpaH, JOCKa ayJuTOpHas,
TPYIIOBBIX M MHAMBUAY"\1aGnpua Mengeneesa, "CTaHIapTHBIA pAn
AJIbHBIX KOHCYJIPTALHIL, 5 ok TpoHBIX  TTOTEHIMATIOB", TAbIMIA IO

TEKYIIEro KOHTpOJIS 1rE.

POMEXYTOYHOU aTTECTALNH

JIaGoparop YuebHas Crenuanu3upoBaHHOE J1a00paTopHOE
Hble paboTel  |[1aboparopus B-510, B-519.  (o6opynoBanne 1o mpodumo  1abopatopuu:
ycTpoiictBo  BeimpsamutenbHoe  BCA-5K,
MITATUBbl ~ METANIMYECKHE,  XUMHUYECKHE

peaktuBbl (0T 10 © 10 1 Kr B CTEKJIISTHHOW M
TUTACTUKOBOM Tape), XMMHUUYECKasi CTeKIISTHHAS
nocyna, Tabnuina MeHneneeBa, Tabiauna 1o

Thb, TabauIa "CTaH1apTHBIN pan
AJIEKTPOIHBIX MOTEHITUAIOB", JTIOCKa
ayIUuTOpHAsl.

CamMocTosTeabHas
pabora

KomMmnerorepHslii kiacc ¢
BBIX0/I0M B UHTEepHET B-6002

CrneuunanusupoBaHHas ydeOHas MeOenb Ha
30 nmocamounbix MecT, 30 KOMIBIOTEPOB,
TEXHUYECKHE cpexncTsa o0y4YeHHS
(MyIbTUME-IMUHBIA TIPOEKTOP, KOMIIBIOTEP
(HOYTOYK), 9KpaH), BUJICOKaMEpHI,
IporpaMMHoOe oOecrieyeHme

YuraapHBIN 3ai1
OuOIIMOTEKH

Crenmanmu3upoBaHHasi MeOEIb,
KOMIIBIOTEpPHAsi TEXHUKA C BO3MOKHOCTBIO
BbIXOZa B MIHTepHeT 1 obecnieueHneM




noctyna B QUOC, skpaH, MyJIbTUMEIUNHBINA
IIPOEKTOP, IPOrPAMMHOE OOECIIeUEHNE

7. Oco0eHHOCTH OpraHu3auu 00pPa30BaTeJbHON AEeATEJILHOCTH IJIS
JIMI C OTPAHMYEHHBIMHU BO3MOKHOCTAMM 310POBbS1 1 HHBAJIU/0B

Jlutia ¢ OorpaHUYEHHBIMH BO3MOXKHOCTSIMH 370poBbs (OB3) u uHBaIMABI
UMEIOT BO3MOXKHOCTH OECIPEIATCTBEHHO IEepPeMeNaTbCs M3 OIHOTO YYeOHO-
7a00paTOPHOTO KOpIyca B JPYro, TOAHATHCA HAa BCE OTAKUA Y4IeOHO-
7a00paTOPHBIX KOPITYCOB, 3aHUMATHLCS B YICOHBIX M MHBIX TIOMEIICHUSIX C YIETOM
0Cc0OEHHOCTEH MCUXO(PU3NIECKOTO PA3BUTHUS i COCTOSTHHSI 3TOPOBBSI.

s o6yuenus nur; ¢ OB3 u WHBaNUA0B, UMEIOIIUX HAPYIICHHUS OTIOPHO-
JBUTATEIHHOTO ammapara, 0OeCIeUYeHbl YCIOBHs OECPENITCTBEHHOTO JOCTYyTa
BO Bce yueOHble mnomemieHus. MHdbopmanus o crnenuanbHBIX YCIOBHSX,
co3faHHbIX sl oOydvaromuxcst ¢ OB3 u uHBanmuaoB, pa3MellieHa Ha cailTe
yHuBepcuteta www//kgeu.ru. Vimeercs BO3MOXXHOCTh OKa3aHHUS TEXHHUYECKOU
MOMOIIIM  aCCUCTEHTOM, a  TakKXke  YCIyr  CypJONEpPEeBOJYUKOB U
TU(IOCYPAOTIEPEBOTUMKOB.

Hns amantanmu K Bocmupusatuio jurnamu ¢ OB3 u uwHBaIMmamu c
HApYIIEHHBIM CIIYXOM CIPaBOYHOTO, Y4eOHOro MmaTrepuaia Mo JAUCIHIUIUHE
00eCTIeunBaIOTCS CIEAYIOUINE YCIOBHUS:

- IS JIyqIIed OpWEHTallud B ayJWTOPHUH, TPHUMEHSIOTCS CHUTHAIBI
OTIOBEIIICHHUS O HavaJie ¥ KOHIIE 3aHATHS (CJIOBO «3BOHOK) MHUIIIETCS HA JIOCKE);

- BHUMaHUE CJIa00CIBIMIAINIETO 00yJarOIIerocs MPUBJIEKACTCS TeaaroroM
YKECTOM (Ha IIJIeYO KIIAJETCS PyKa, OCYIIECTBIIICTCS HEPE3KOE MOXIJIONBIBAHUE);

- pasroBapuBas C 00y4aromuMCcs, TIeIarornuecKuii pabOTHUK CMOTPUT HA
HEro, TOBOPUT SICHO, KOPOTKUMU TPEIIOKEHUSIMHU, 00ecreunBasi BO3MOKHOCTD
YTEHUS 10 Ty0am.

Kommnencanusi 3aTpyJHEHUN pEeYeBOr0 M HHTEIJICKTYaJIbHOTO Pa3BUTHS
C1a00CBIIAIINX 00YYAOITUXCS IPOBOAUTCS MTyTEM:

- ICTIOJIb30BaHUS ~ CXEM, JUarpamMM, pPHCYHKOB, KOMIIBIOTEPHBIX
MPE3EHTAIlUN C TUTIEPCCHIITIKAMH, KOMMEHTUPYIOITUMU OTJEIbHbBIE KOMITOHEHTHI
U300paKEHNUS;

- peryJsIpHOTO TPUMEHEHUsS YIPaKHCHHH Ha Tpaduueckoe BBIICICHUE
CYIIIECTBEHHBIX MPU3HAKOB MIPEIMETOB U SBIICHU;

- obecnieyeHUsT BO3MOYKHOCTH JIUII OOYYAroOIIeTrocss TOJYYHUTh aIpPEeCHYIO
KOHCYJIBTAIIMIO TI0 3JIEKTPOHHOM MTOYTE 110 MEPE HEOOXOTUMOCTH.

Jist amantanmu K BocnpusaTHio jumamMu ¢ OB3 u wHBammagamu ¢
HapyImIEHUSMH  3pEHUS  CIPABOYHOTO,  Y4YCOHOro, TPOCBETHTEIHCKOTO
Marepuaia,  MPeayCMOTPEHHOTO  00pa3oBaTeNbHOM  MporpaMMoll IO
BHIODAaHHOMY  HAINpaBJICHUIO TOATOTOBKHU, OOECIIEUUBAIOTCS  CIEIYIOIIHE
YCJIOBHSIL:

- BeJeTcs amanTtanus opuIraibHOTO caiita B cetu MHTEpHET ¢ yuyeTom
0COOBIX TMOTPEOHOCTEH WHBAIUIOB IO 3pPEHHUI0, O00ECIEeUMBACTCS HAIMYNC



http://www.kgeu.ru/

KpynHOLIPU(TOBOM CHpaBOYHOM HH(OpPMALMM O pacHUcaHuu Yy4eOHbIX
3aHITHH;

- MeJaroruyeckuii paboOTHUK, €ro coOeceTHHK (IPH HEOOXOIUMOCTH),
NPUCYTCTBYIOIIME HA 3aHATHH, MPEJCTABISAIOTCS OOyYaronIuMcsi, MPU HTOM
KQKJIbIM pa3 Ha3bIBaeTCs TOT, K KOMY IeJaroruueckuii paboTHUK 0OpamaeTcs;

- ICHUCTBUS, JKECTHI, TIEPEMEIICHNS MEeAArornyeckKoro paboTHUKa KOPOTKO
U SICHO KOMMEHTUPYIOTCS;

- meyaTHasi WHGOpMalKs TpPeoCTaBisieTcss KpynHbIM ImpudTom (ot 18
MYHKTOB), TOTAJIbHO O3BYYUBACTCS;

- obecnieunBaeTCss HEOOXOMMMBIN YPOBEHb OCBEIIEHHOCTH MTOMEIICHUH;

- IPEOCTABISIETCS BO3MOKHOCTh HCIOJIB30BaTh KOMITBIOTEPHI BO BpEMs
3aHATHUM M TpaBO 3amUCUd OOBACHEHUM Ha JUKTOPOH (IO IKEJIaHUIO
oOydJarommxcs).

dopMa mnpoBeneHUS TEKyIedW M TPOMEKYTOUYHOM aTTecTanuu s
oOyuatomuxcs ¢ OB3 u uHBanMaAOB omnpenensercs IMeJaroru4eckum
pabOTHUKOM B COOTBETCTBUM C Y4yeOHbIM IUIaHoM. [lpu HeoOGxoaumocTu
oOyuaromemycst ¢ OB3, wuHBamumy ¢ y4eToM UX HHAUBUAYaIbHBIX
NCUXO0(U3NUECKUX 0COOEHHOCTEM naeTcst BO3MOKHOCTb IPOUTH
MIPOMEXKXYTOUHYIO aTTECTAIlMI0 YCTHO, NMUChMEHHO Ha Oymare, MUChMEHHO Ha
KOMIbpioTepe, B (¢GopMe TECTUPOBaHHUA U T.Ml., JUOO TPEAOCTABISACTCS
JIOTIOJTHUTEIHHOE BPEMsI IJIsl TIOJTOTOBKU OTBETA.

8. Metoanueckne peKOMeHAAUMM Ui  NpenoJaBaTesieil 1o
OPraHM3alui BOCIIUTATEIbHON Pa0d0ThI ¢ 00YyYAKOIIMMHUCH.

Meroaunueckoe oOecreuyeHne Mpolecca BOCHUTAHUS —O0y4YaroIIUXCs
BBICTYITACT OJHUM W3 ONPEACIIIOMUX (aKTOPOB BBICOKOTO KadecTBa
oOpa3oBaHMs. [IpenogaBarens BY3a, JIEMOHCTPHUPYS BBICOKHH
npoecCHoHamM3M,  JPYAWINIO,  YETKY0  TPaXIaHCKYH  IO3HWIHIO,
CaMOJIMCIIMIUIMHY, TBOPYECKUN TTOAXO B PEIICHUH MPpodeCcCHOHANBHBIX 3aj1ad,
B XoJe 00pa3oBaTelbHOrO Mpolecca CrnocoocTByeT  (HOPMHUPOBAHUIO
TapMOHHUYHOM JINYHOCTH.

[Ipu peanuzanuy AUCHMIUIMHBI TMPENOAABATEIb MOXXET HCIOJIb30BaTh
CJIETYIONTUE METOJIb BOCIIUTATEIbHON PaOOTHI:

- Metoasl (opMHUpOBaHMS CO3HAaHMS JUYHOCTU (Oecema, AUCHYT,
BHYIIICHUE, WHCTPYKTaX, KOHTPOJb, OOBSICHEHUE, MPUMEP, CaMOKOHTPOJb,
pacckas, COBET, yOeKIeHre U Jp.);

- METOHIbl OpTraHW3alUh JEATCIBHOCTH MW (OPMHPOBAHUS OIBITA
MoBeJIeHUs (3a7aHue, OOIIECTBEHHOEC MHEHHE, MeJarornueckoe TpeOoBaHUE,
MOpYYCHUE, NPHYYCHUE, CO3JaHWe BOCIHMTHIBAIOIINX CHUTYalluld, TPEHUHT,
yIOpaKHEHHE, U Ap.);

- METOJbl MOTHUBAIMU JCATEIBHOCTH U TIOBelIeHUS (0J00peHue,
MOOIIPEHUE COIMATbHOW aKTHBHOCTH, TIOPUIIaHUE, CO3/IaHKME CUTYyaIlui ycrexa,
CO37aHNE CUTyallud JJIs1 3MOIMOHAJIHHO-HPABCTBEHHBIX  TMEPEKUBAHUM,
COPEBHOBAHHUE U JIp.)



[Ipn peanu3anuy OUCHUIUIMHBI IPENOAABATENb JIOHKEH YYUTHIBATH
CJIEAYIOIINE HAMIPABIICHHS BOCIIUTATEIIBHON IEATEIIbHOCTH:

I'pasicoanckoe u nampuomuueckoe eocnumarue:

- hopMHpOBaHUE Yy O0YYAIOIIUXCS 1IETIOCTHOTO MUPOBO33PEHUSI, POCCUICKOM
UJIGHTUYHOCTH, YBRXEHUSI K CBOEH ceMbe, OOIIECTBY, FOCYIapCTBY, MPUHSATHIM B
cCeMbe W OOIIECTBE JTyXOBHO-HPABCTBEHHBIM M COITMOKYJILTYPHBIM IIEHHOCTSIM, K
HAIIMOHAJBPHOMY, KYJIBTYPHOMY ¥ WCTOPHUYECKOMY HaCIeAnuo, (HOpMUpPOBAHUE
CTPEMJIEHUS K €TO COXPAHEHUIO U PA3BUTHIO;

- popmupoBaHre Yy OOYYArOMIMXCS AaKTUBHOW TPaXIAHCKOW TO3WIINH,
OCHOBAaHHOM Ha TPAAUIIMOHHBIX KYJbTYPHBIX, JIYXOBHBIX M HPABCTBEHHBIX
IIEHHOCTSIX POCCHUHCKOTO OOIIECTBA, JJISI TTOBBIIICHUS CIIOCOOHOCTH OTBETCTBEHHO
peaM30BbIBATH CBOM KOHCTUTYIIMOHHBIE ITPaBa U 00S3aHHOCTH;

- pa3BUTHE TPABOBOM W TMOJIUTHYECKOW KYJIbTYpbl OOYyYaromuxcs,
pacliMpeHue  KOHCTPYKTHMBHOIO  y4acTHUsi B MPHUHATUUM  PEIICHUH,
3aTparvBalOIIUX WX IpaBa U UHTEPECHI, B TOM YHUCIE B Pa3IUYHBIX (Popmax
caMOOpraHHu3alliy, CaMOYIIpaBIeHuUsI, OOIIECTBEHHO-3HAUNMOM JCSITEIbHOCTH;

- opMHpPOBAHHE MOTHUBOB, HPABCTBEHHBIX U CMBICIOBBIX YCTAaHOBOK
JUYHOCTH, TO3BOJISIONIMX  NPOTHUBOCTOSTH  AKCTPEMHU3MY, KceHodoOuwu,
JUCKPUMHUHALIMKM TI0 COIUANIbHBIM, PEJIUTHO3HBIM, PACOBBIM, HAIIMOHAIBHBIM
MpU3HAKaM, MEXITHUYECKOU U MEKKOH(PECCUOHAIbHOW HETEPIUMOCTH, IPYTUM
HETATUBHBIM COLIMAILHBIM SIBIICHUSIM.

/LlyxoeHo-npascmeennoe eocnumanue:

- BOCIIMTAHWE YYBCTBA JOCTOMHCTBA, YECTH U YECTHOCTH, COBECTINBOCTH,
YBAXKEHUS K POAUTEIIAM, YUUTESAM, JIFOASM CTAPUIErO MOKOJICHHUS;

- hbopMHpOBaHUE TPHUHIIMIIOB KOJJIEKTUBU3MA U COJUIAPHOCTH, ayXa
MUJIOCEPIUSL U COCTpPaJlaHusl, MPUBBIYKU 3a00TUTHCS O JIOSX, HAXOSIIUXCS B
TPYAHOM )KU3HEHHOMN CUTYallUU;

- hopMHUpOBAHKE COMMIAPHOCTH M YyBCTBA COIIMAILHON OTBETCTBEHHOCTH
[0 OTHOIICHUIO K JIIOASIM C OrPaHUYEHHBIMH BO3MOYKHOCTSMH 3J0pPOBbBS,
MPEOJIOJICHUE TICUXOJOTUYECKUX OapbepoB IO OTHOIICHHIO K JIIOASM C
OTrPaHUYECHHBIMH BO3MOKHOCTSAMU;

- hopMUPOBAHUE IMOIMOHAILHO HACHIIIEHHOTO U TyXOBHO BO3BBIILIEHHOTO
OTHONICHUSI K MHpPY, CHOCOOHOCTM M YMEHHUS TepelaBaTh JIPYyTUM CBOM
ACTETUYECKUH OTIBIT.

Kynvmypno-npoceemumensckoe gocnumanue:

- bOpMUPOBAHUE ICTETUUECKON KApTUHBI MHPA;

- popMupOBaHUE YBaXKEHUS K KYJIBTYPHBIM LEHHOCTSM POJIHOTO rOpoja,
Kpasi, CTpaHbl;

- IOBBIIIICHNE TTO3HABATEIbHON aKTUBHOCTH O0yYaIOLIUXCA.

Hayuno-obpazosamenvnoe éocnumanue:

- popmMupoBaHue y 00y4arOIKXCsl HAYYHOT'O MUPOBO33pEHUS;

- popMuUpOBaHUE YMEHUS NOTy4aTh 3HAHUS;



- popMuUpOBaHNE HABBHIKOB aHAJINM3a U CUHTE3a MH(QOpPMAIINH, B TOM YHCIIE
B Mpo(heCCUOHAIBHOM 00J1aCcTH.



BHocuMble HI3MeHEeHNsI M YTBEPKJAeHUS HA HOBbII yU4eOHBbIN 1oj
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OueHouyHble MaTepualibl MO AUCUHUIUINHE «Du3nueckas XHUMUS»,
NpeHa3HAYCHHBI JJIs OLEHUBAHMS PE3yJIbTATOB OOYUYEHUS Ha COOTBETCTBHE
WHJAKATOPaM JTOCTHKEHUS KOMIIETEHIIUN.

OueHnBaHue pe3yJbTaTOB 00YUYEHUs MO JUCHUILIMHE OCYLIECTBISETCS B
pamkax Tekyuiero koutposs (TK) u npoMexxyTouHOM aTTecTaluu, NpOBOIUMBIX
o 6abHO-peliTuHroBoit cucreme (bPC).

1.TexHosiornyeckasi kKapra
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Pazpnen 1. « Xummnueckas TK1 15-

e 15 | 0-15 15-30
TEPMOJUHAMUKA 30
KonTposbhast padora (KatpP) 5 5
3amuTa J1abopaTopHOH padOTHI 5
CobecenoBanue (Coc) 5 10
Paznen 2. « @a3oBbie TK2 15-

! 15 [0-15 15-30
paBHOBecus. PactBopb» 30
Konrtponsnas padora (KatpP) 5 5
3amuTa 1a00paTopHON pabOTHI 5
CobGecenoBanue (COc) 5 10
P 3. X TK3 25-

azzes «XuMudeckast 25 |0-15 25-40
kuHeTnka. Katanus» 40
Tecr 10 | 5
3amura 1abopaTopHON paboTHI 5
CobecenoBanue (Coc) 15 | 10
IIpome:xxyTOYHAs aTTeCTANMSA oM 0-45
(3K3ameH)
3asaHue NpoMeKyTOUHON 0-15
aTTecTaluu
B =

MUCbMEHHOHN Gopme 1o 0-30
omreram




2. OueHoYHbIE MaTepHAIIBI
arrecranyu
[IIkana OueHKH pe3yabTaTOB OOYUEHHUS 110 AUCIUIUIHHE:

TEeKYIIero KOHTPOJSI M  MPOMEXKYTOYHOI

YpoBeHb c(HhOPMUPOBAHHOCTH
WHJUKATOpa KOMIICTCHITMH
. o Hitxe o
Bricokuii | Cpeanuit Huzkni
3amnanu- CpeaHEro
Koz Koz POBAHHBIE o7 85 10 100| ot 70 110 84 | 0T 55 10 69 | 0T 0 110 54
KOMIIe- | WHIUKAaTopa pe3ynbTaThI
TEHLUH | KOMIIETEHIIUM | OOYYEHUs 110 Ilkana ouennBanus
HCLIUILINHE HEYIOB-
AHcl YAOBIIET- YA
OTJIUYHO XOPOIIIO JIETBOPHU-
BOPHUTEIBHO
TCIIBHO
3a4TEHO HE 3a4YTEHO
3HaTh: OCOOCHHOCTH TIIPOTEKAaHHUS XUMHYECKOrO IIpolecca |
MEXaHH3Ma XUMUICCKOU PEaKITuu
OCHOBHBIE 3Haer 3HaeT ITnoxo YpoBeHb
MMOHATHUA u | OCHOBHBIC | OCHOBHBLIC | 3HAECT 3HAHUU
3aKOHBI 00I1ell | HOHATUA U | OHATHUS U | 3aKOHOMe | HHKE
XUMUH, 3aKOHBI 3aKOHBI pHOCTH MHHHUMAI
XAMUYECKOU obmen o0uei nporekanu | PHPIX
TepmoauHamuky | XUMUH, XUMHH, A TpeboBan
u kuHeTuky; | SAKOHOME | 3q10n0Me | mponeccos | M4
KPUTEPHH, pHOCTH pHOCTH JOTTyCKaeT MMCIOT
MPOTEKaH! MECTO
OTIPEICTISIOIINE MPOTEKaH | MHOYKECTB
a rpyobie
HamnpaBlieHUE W ust o
MIPOIIECCOB OIINOKH
rIyOuHy He MPOIIECCOB | HETPYOBIX
OIIMOOK
CaMOTIPOU3BOJIb JTOTyCKaeT HO
HOTO OIIHGOK JOTTYCKaeT
MPOTEKAHUS HECKOJIBKO
XUMHUYECKUX U HErpyOBIX
DJICKTPOXUMHUYE OIINOOK
MK-1 | [K-1.1 P
CKHX
MIPOIIECCOB.
YMETh: UCIHOJB30BaTh COBPEMEHHBIE METOJUKHU TPU HU3YUCHHH
Pa3IMYHBIX XUMHUYECKHUX IMPOIECCOB; BUICTh KOHKPETHBIC 33J]a4H H
HaMeyJaTh MyTH UX MCCIIEI0BaAHUS
CaMOCTOSITENILHO | pemiaTh pemiath Pemate [Tpu
periaTth THIIOBEIE THIIOBEIE THUIIOBEIE perieHnH
KOHKPETHBIE 3aJa4d M | 3aJa4d M | 3aJa4H THIIOBBIX
3aJa491 u3 | 3amaHus 3aJaHusa B | C 3aJa4  He
pa3InYHbBIX B IIOJIHOM | B TIOJIHOM HerpyﬁblM IpoaACMOH
pasnenoB obbeme obbeme c | H CTpHUpOBa
XHAMUH, 0e3 Hemouera | OWIMOKaMu | HBI
MOJIb30BaThCS OIIHUOOK MU i OCHOBHBIC
COBPEMEHHOM BBIIIOJIHAT | YMCHHUS,
HayTHOI - b 3aJaHus I/IMC6IOTC$I
H B | IpyOBIC
MIPOU3BOJICTBEH © 14
. TIOJTHOM OIOKH
HOM
N o0BeMe
arnmapaTypoi




TSl TIPOBEACHUS

WHXKEHEPHBIX
M3MEpEeHUl U
Hay4HbBIX
HUCCIEOBaHUN.
BIIQJICTh: TEXHUKOH J1a00paTOPHOTO OHKCIEPHMEHTa, MpaBUIAMU
BBIMIOJTHEHUST  1a0OpaTOpHOrO  IPAaKTHKyMa C  COOJIIOJIEHHUEM
TpeOOBaHUHN TEXHUKH OE30ITaCHOCTH
METOIMKO | MeToauko | 6azoBeiMu | [Ipu
7 7 HaBBIKAMH | PEHICHUU
IpOBEIEH | mpoBeneH | IIPOBEACH | SKCIEPUM
us us usi €HTaJIbHBI
uHpopMauei o XUMHYECK | xuMuueck | XMMHYECK | X  3a1a4
Ha3zHaA4YCHUN u oro oro oro UMEIOTCS
ggﬁif;f;m skcrepuM | sxcriepum | OKCHIEPIM rpy6gle
OCHOBHLIX eHta ©Oe3 | eHTa c ;Il-\lfei;)TCﬁ OLIMOKH
IMIICCKIX OIIMOOK U | MUHUMAJIb HerpyGEe
BelIEeCTB HEJI0OYETOB | HBIMU OLINOKE
omuroKaMu
u
HeJoueTa
MU.
3HATh: TEOPHIO SKCIEPUMEHTAIbHOTO UCCIENOBaHUs  (HU3HKO-
XUMHUYECKHX CUCTEM
3HaeT B uenom | Henonnoe | @parmeHT | 3Haer
TeopeTnueckue | copmupo | 3HaHUE apHoe TEOpEeTHY
aCIEKThI BaBILIEECS | TEOpPETHYE | 3HAHUE ecKue
OCHOBHBIX 3HaHUE CKHX TEOPETUYEC | ACTICKTHI
pazzenoB TEOPETHYE | ACHEKTOB | CKHUX OCHOBHBIX
buznIecKoit CKHX OCHOBHBIX | aCIIEKTOB | pa3liesioB
XUMUHU. aCTeKTOB | Pa3/ieNioB | OCHOBHBIX | (hr3HuecK
u OCHOBHBIX | (hu3Mueck | pa3fenoB | ol
OKCIICPUMCHTAJl | pa3/eyioB Ol XMMHHU. (I)I/IBI/I‘ICCK XHUMUH.
BHOT'O ¢uznyeck | U Ol XUMHH. | U
WCCJICIOBAHUS 0¥ XUMUH. | DKCIIEPUM | U SKCTIIEPUM
¢usuko- u CHTAILHOT | 3KCIIEPHM | CHTAIBHO
1IK-1 IIK-1.3 XUMHHICCKUX JKCIepuM | O €HTaJIbHOT | TO
CHUCTEM B | egTampHOT | HCCIEOOBA | O HCCIIEI0B
COOTBETCTBUHU C | o HUA HCCIIea0oBa | aHUA
IIPOrpaMMOii; He HUCCIIEN0BA ¢busuKo- HUA busmKo-
JieraeT OMHOOK. | yug XUMHYECK | (PU3HKO- XUMHYECK
($u3uKo- UX CUCTEM | XUMHUYECK | UX
XUMHUYECK | B UX CHCTEM | CHCTEM B
WX CHCTEM | COOTBETCT | B COOTBETCT
B BUH C | COOTBETCT | BUH c
COOTBETCT | MPOTPaMM | BUU ¢ | mporpamm
BUU c | OM, JleNnaeT | mporpamm | OH; HE
nporpamm | MHOTO Oil, nenaer | Aenaer
Olf; HErpyObIX | rpyOble OHINOOK.
UMeoTcs | OIMOOK OINOKH.
HEJIOYETHI.




YMETbh:

TEXHUYECKOH nHpopMaiu Ha 0a30BOM ypOBHE;
yMEeT IUIAaHUPOBaTh U IPOBOAUTh XMUMMYECKHHM 3KCIIEPHUMEHT Ha

0a30BOM ypOBHE

MPOBOJIUTh TIOMCK M 00pabOTKYy HAaydyHO M HAy4HO-

HCIIONE30BATE Ucnonb3y | Ucnons3y | Ucnons3y | Mcnonb3y
COBDPEMEHHBIC €T 3HaHHE | €T 3HaHWE | €T 3HAHHUE | €T 3HAHUE
METOIMKH  TIpH ¢$u3uKo- (bu3uKo- busuKo- bu3uKo-
W3ydeHuH XUMHUYECK | XUMHUYECK | XMMHUYECK | XHUMHYECK
PATHIHBIX ux JUISL | UX JUTSL | UX VIS | UX IS
ONTHUMH3A | ONTHMH3A | ONITUMH3A | ONITHMH3a
XUMHUYECKUX
1701 U | UM U | UK U | UK u
nporiec- 1 1 1 1
cOB: COBEPIIICH | COBEPIICH | COBEPIIEH | COBEPIICH
’ CTBOBAHUSI | CTBOBAHMS | CTBOBAHHUS | CTBOBaHU
BHACTD TEXHOJIOTH | TEXHOJIOTH | TEXHOJIOTH | 5
KOHKPCTHLIC YECKUX YECKUX YECKUX TEXHOJIOT
3ajaqu 1| poreccoB | mpoLECCOB | IMPOLECCOB | MYECKHX
HaMe€4aTe IIyTH | | HE | , UMEIOTCS | ,  JeJaeT | MpoIecco
Hx JIeTIaeT HEJI0UeThl | HErpyOble | B, J€JacT
UCCICAOBAHMA, | omOOK OLINOKHU rpyobie
OIIMOKHU
BJIJICTh: METOJIMKOMN MPOBECHUS IKCIIEPUMEHTAIILHON PabOTHI
Hagrikamu | HaBbikamu | HaBbikamu | HaBbikam
MIPUMEHEH | MPUMEHEH | MPUMEHEH | U
WS 3HAHUWM | Ul 3HAHUW | U 3HAHWUM | IPUMEHEH
. CBOMCTB CBOMCTB CBOWCTB ust
uHpopmanmeit o .
¢uszuveck | pusmyeck | pusnMueck | 3HAHUU
HA3HAUYCHUU u .
ux ux ux CBOMCTB
obJacTsx
MpaKTUYEeC | MPAKTHYEC | MpaKTH4eC | GU3HUECK
IMPUMCHCHUA o o o
KoM KO KOM ux
OCHOBHBIX
JIEATENLHO | IEATENIbHO | JACSITENIbHO | TIpaKTU4e
XHUMHYECKUX .
cTth; 0e€3 | cTH; eCTh | CTH; €CTh | CKOH
BEIIIECTB
OIIMOOK U | HEJOYETHl | HErpyOble | JesTeNbH
HEJI0YETOB OIIMOKHU OCTH;
eCThb
rpyobie
OIMOKHU
3HATh: KOJUYECTBEHHBIE 3aKOHbl XMUMHUYECKOW KUHETHUKH, OCHOBHBIC
MOJIOKEHUSI XUMUYECKON TEPMOTMHAMUKHU
OCHOBHBIE 3HaeT 3HaeT ITnoxo YpoBeHb
HOHATHS U | OCHOBHBIE | OCHOBHBIE | 3HAET 3HaHWH
3aKOHBI OOIel | HOHATUA U | MOHATUS U | 3aKOHOMe | HUXKE
XUMUH, 3aKOHBI 3aKOHBI pHOCTH MUHUMAI
XAMHYECKOMH obmeit oo1en npotekanu | PHPIX
TepMoauHamMuky | XAMAH, XHMHH, Pl TpeboBaH
1IK-2 1K-2.2 3aKOHOME 15471
u KHUHETHKH, 3aKOHOME | MPOIIECCOB ’
HOCTH UMEIOT
KPUTEPHH, PHOC PHOCTH JIOTTyCKaeT cro
MPOTEKaHU MECTO
ONpeIETI0INe MPOTEKAaH | MHOYECTB
s rpyobie
HarpaBJeHUE | ust 0
MPOLIECCOB OIIMOKHU
rIyOuHy He MPOIIECCOB | HETPYOBIX
OIIMOOK
CaMONPOU3BOIL | 1o cicaer | HO
HOTO OIIHGOK JIOITyCKaeT
MIPOTEKAHUS HECKOJILKO




Mmarepuana

yueOHOI

IPOrpaMMBl,

YCIIELLTHO

XUMHYECKUX H HErpyOBIX
AIIEKTPOXUMUYE Omuo0K
CKHX
MIPOIIECCOB.
YMETh: BBINOJHATh XUMHUYECKUNM DKCIIEPUMEHT; 0OpabaThiBaTh H
AHATM3UPOBATH PE3YIbTATHI JAOOPATOPHBIX HCCIICTOBAHUM.
[IpumensThH [Ipumensit | [Ipumenst | He ymeert | [Ipumens
3HAHUS b 3HaHUA | b 3HAHUWA | IPUMEHIT | Th 3HAHUS
OCHOBHBIX OCHOBHBIX | OCHOBHBIX | b 3HAaHHUS | OCHOBHBIX
¢duzuko- ¢buzuko- ¢buzuko- OCHOBHBIX | (PM3HKO-
XUMHUYECKUX K | XHMHUYECK | XUMHUYECK | (PU3HKO- XUMHYECK
MPOUCXOSIIAM | HX K | MX K | XUMHYECK | UX K
B HUX | IPOMCXOJ | MPOUCXOJ | MX K | IPOUCXO/T
mporeccaM; He | SIdM B | SIIAM B | POWCXOM | SIIIUM B
Jenaer OMMOOK | HUX HUX SIAM B | HUX
mpoiiecca | mporecca | HUX npoiiecca
M; M; JeJlaeT | mporecca | M; HE
UMEIOTCSl | HeTpyOble | M; JeNaeT | jJesaeT
HEJOYETHl | OIIMOKHU MHOI'O OIINOO0K
OILINOOK
BJIQJIETh: MpUEMaMH pabOThl Ha (PU3UKO-XUMHUYECKOU ammaparype u
JIOTIOJIHUTEILHBIX JTAOOPATOPHBIX YCTAHOBKAX
IIpencras
JICHBI Brimoans
. Camoctog | Camocros HABLIKIL ot
nndopuateii o TCIBH O | TOIRH 0 CaMOCTOSIT | HAY4YHO
HasHAICHUN W | poinonnsie | BBIMONHSE . v
o0acTax €JIbH  OH | ucCclIemnoB
T HAy4YyHO- | T HAy4dHO-
NPUMEHCHUS HAy4HO- aTenabC
HCCIIeIoBa | HCClenoBa .
OCHOBHBIX N HCCIIeNoBa | KM
TENbC KHUU | TEIBC KYIO -
XUMHUYCCKHUX IDEKT 663 a6OT TCJIBC KOU HpoeKT C
BCILICCTB PeKT, p Y5 paboTHl, rpyOBIMU
OIIMOOK M | UMEIOTCS
AMEIOTCS OILIMOKaM
HEJ0YETOB | HEJOUYETHI
Herpyoble | u
OIIMOKH
«OTJAMYHO» BBICTABISIETCA CTYACHTY, KOTOPBIA 00yagaer

BCECTOPOHHUMHM, CUCTEMATU3UPOBAHHBIMHU U TITyOOKUMH 3HAHMSIMH MaTepuaia
y4eOHOM TPOrpaMMbl, YMEET CBOOOTHO BBITIONHSATD 3aJaHMUsI, IPEyCMOTPEHHBIC
y4eOHOM MPOTrpaMMOM, YCBOMJ OCHOBHYIO M O3HAKOMHMJICS C JOTIOJIHUTEIIHBHOM
JIATEPATYPOHU.

Onenka «Xopomuio» BBICTABIISIETCS CTYIEHTY, OOHAPY>KUBIIEMY IOJTHOE
BBIMNOJIHSIOIIEMY
MPEAyCMOTPEHHBIE y4eOHOM MpOorpaMMON 3a/laHusi, YCBOMBIIEMY MaTepHal
OCHOBHOM JIUTEPATYpPbl, PEKOMEHAYEMON Yu4eOHOM MpOorpaMMOi.

OueHka «YIOBJIETBOPUTEIBHO» BBICTABISIETCS CTYICHTY, KOTOPBIU
MOKa3aJl 3HAaHWE OCHOBHOTO Marepuaia ydeOHOW mporpaMMbl B OOBEME,
JOCTaTOYHOM M HEOOXOAMMOM JUid JajbHeHIed y4eosl,
BBITOJIHEHUEM 3aJIaHUM, 3HAKOM C OCHOBHOM JIMTEPATYPOM.

CIIpaBUJICA C




Onenka

«HeyHOBJ'IeTBOPI/ITeJIbHO» BBICTABJIACTCA

CTYJIEHTy, He

3HAIONIEMY OCHOBHOM 4acTW MarepHuaia yueOHON MpOrpaMmbl, JOMYCKAIOIIEMY
NPUHIIMITHATBHBIE OITMOKM B BBITIOJHEHUHU 33/J1aHUM, HEYBEPEHHO C OOJIBIIUMHU
3aTPyIHEHUSIMU BBIMOJIHSIOIMIEMY TIPAKTUYECKUE PAOOTHI

3. IlepeyeHb OLICHOYHBIX CPEACTB
Kparkas XapakTepucTMKa OLEHOYHBIX CPEACTB, HCHIOJb3YEMBIX MPHU

TEKYyIIeM  KOHTPOJIE  YCIEBAEMOCTH W  MPOMEKYTOUYHOW  aTTecTaluu
00y4aroIerocs N0 AUCIUILINHE:

HanmeHnoBanue Onucanue
OIICHOYHOT'O KpaTkas xapakTepucTuka OIeHOYHOTO CPEICTBA OILICHOYHOT'O
CpeacTBa CpelcTBa

Ilepeuens 3ananuii u
. BOIPOCOB JJISI
Bremonaenne  mabopatopHOii  paboThl,  00paboTka P A
Otuer no . . 3aIIUThI
. pEe3yabTaTOB HCIBITAHUN, H3MEPEHHH, HSKCIEPUMEHTA. .
nabopaTopHOMH nabopaTopHO
Odopmiienune oTyera, 3aluTa pe3yabTaToB
pabore (OJIP) . paboThI, IEpEUYCHb
nabopaTopHOi pabOTHI IO OTYETY .
TpeOoBaHUH K
OTYETY
CpencTBo KOHTPOJIsI, OPraHU30BaHHOE KaK CIelUalIbHAs
Oecena mpernojaaBarens ¢ 00y4JaroUMMCs Ha TEMBbI, CBSI- Bormpocs o
ColecenoBanue Aia TIPETOn . v HUI ’ p
(C6¢) 3aHHBIE C U3y4aeMON JUCIHUILTUHON, U PACCYMTAHHOE HA paznenam
BBISICHEHHE 00beMa 3HAaHUW 00y4aromierocs mo onpeje- JACLIUTIIUHBI
JIEHHOMY pa3Jieny, TeMe, mpodiieMe U T.I1.
Cucrema CTaH/IapTU3UPOBAHHBIX 3aJlaHuH,
KoMIiekT TecToBbIx
Tect (Tect) TTO3BOJISIFOIIIAS aBTOMAaTHU3HPOBATh IpOLEAYPY E—
W3MEPEHHS YPOBHS 3HAHUN U YMEHUM 00y4aromerocs
. Kommekt
CpenctBo MpoBepKH YMEHUN MPUMEHSTh MOTyYeHHBIC
KonTponbHas KOHTPOJIBHBIX
3HAHWS IS PEIICHUS 3a/Ja4 ONpPENEICHHOTO THIA 0 .
pabota (KutP) 3a/IaHui 1o
TEeME WU pa3aeny
BapHaHTaM
4. IlepeyeHb KOHTPOJBHBIX 3aJaHUM MJIM HHbIE MAaTEepPHAJIbI,

HEe00X0auMbIe

AJs1  OUEHKHM  3HAHMH, YMEHMH

/| HABBIKOB,

XapaKTepu3yIux 3Tanbl (OPMHUPOBAHUsS KOMIETEHIHII B mpolecce
OCBOEHHS THCIUTLIHHBI
Ipumep 3a0anus

st Tekymero kourpoas TK1:

[IpoBepsiemast KoMIeTeHU S

IK-1.

CrnocobeHn ywyacTBOBaTh B pa3paboTke U

9KCILTyaTaluu

00BEKTOB

TEIJIOOHEPTEeTUKHA U TEIUIOTEXHUKH, POEKTUPOBATh U BHEAPATh COBPEMEHHBIE ABTOHOMHBIE
JHEPrOyCTAHOBKHU U CUCTEMBI.

[IK-1.1. Tlpunumaet yyactue B pa3pabOTKe MPUHIMIIHUAIBHBIX CXeM U 000py/10BaHUs
JUI1 OOBEKTOB TEMJIOIHEPI€TUKHU, U TETNIOTEXHUKU




[TK-1.3. BeImonHsAeT SKCIEPUMEHTHI U PacUeThl 10 GU3UKO-XUMHUYECKUM MTapaMeTpam,
XAPAKTCPUCTHUKAM U YCIIOBUAM JKCIUTyaTallun O6’beKTOB TCIINIOOHCPICTUKU U TCIINIOTCXHHUKU

Bormpocsl k kommiiekcHoMy 3aanuto 7K1
KoHntposnbHas pabota (KOHTPOJIbHBIE BOMPOCH U 3a/1a4H )

Ha ocHoBanuu naHHbIX cripaBoyHuKa npu 298 K u nasnenun 101,1 x I1a:

1. Onpenenure AH', AU, AA", AG", AS" s HIDKEITPUBEAECHHBIX
peaknuuii (Tabu. I1. 1).

2. BeiBeuTe aHaIMTHYECKYIO 3aBUCUMOCTH TeruioBoro sddexrta ([[x)
peakiuu A OT TemmepaTypbl, €CJIM H3BECTCH TEIUIOBOM A(dekT peakiuu

npu 298 K. Ypasuenune C (])3 =f (T) 3aBUCUMOCTH BO3BMHUTE M3 CIIPABOYHHUKA
(cm Ilpunosxenue).

3. Boruucnure termoBoit 3dekT ykazaHHOM peakiuu Mpu MOCTOSHHOM
JABJICHUU U Npu Temiiepatype 7.

I I
4. Tloctpoiite rpauKu 3aBUCUMOCTH Y 71; (C g) =f(Mu > n; (C 2) =
1 HUCX 1 KOH

=f(T), AH (} = f(T) B TOM UHTEpBaJIC TEMIEPTAYP, /Il KOTOPOTO CHPABEIIUBO

0
ypaBHeHue 3asucumoctd AH 7 = f(T).

5. Onpenenute rpapuyeckd TeMOepaTypHbId KOA(P(UIHMEHT TEIIOBOIO
s dexra peakuuu A nipu temmneparype 77.

6. Paccuuraiite AC (;, pu temueparype 717.
7. Onpenenure U3MEHEHUE YHTPONIUU NTPU U3MEeHEeHnH JapieHus ot 101,3
klla 1o P> npu temmeparype 298 K.

8. Onpenenure AG npu n306apHoM HarpeBanuu oT 298 K o 77
HeoOxonumblie 715 perieHus 3aa4u JaHHbie Bo3bMuTe u3 Tad. I1. 1.



Taomuma I1. 1.
JlaHHBIC 171 pacyeTra

Ba; Peaxis A4 | TK| T.K | Py10 * . Ta
1. 2H, + CO = CH30H H, | 800 | 350 250
2. | 0,+4HCI =2H,0(%)+2Cly | Os | 750 | 650 13,33
3. | 2Np+HyOpo=4NH3+30, | Ny | 455 | 450 506,25
4. | 4NO +6HyOp = 4NH3+50, | NO |1000| 900 405,3
5. | 2C00+ Spows) =S50, +2CO | €O, | 400 | 250 650
6. | 3H, +CO = CHy4 + HaO) Hy, | 500 | 350 350
7. | 2CO+S05=Spous) +2C02 | CO | 900 | 700 1333
8. CO +Cl = COClam CO | 400 | 350 266,6
9. S0, + 0, =503 1) SO, | 700 | 600 565,3
10. | €Oy + Hy=CO + HyOp) CO, [1200| 1000 700
11| 3H+CgHg o = CeH1a H, | 600 | 500 400
12. | CH3CHO(+ Hp = C;HsOHy | CH3CHO| 500 | 450 172,25
13. CO, + Ca0 = CaCOs Cco, [1000| 600 133,3
14.| S0, +Cly= SO0, Clym SO, | 400 | 300 506,6
15. | CoHg +HaOpm = CoHsOHpy | CoHg | 400 | 300 1333

Bomnpocs! aiist cobecenoBanus

1. [laiiTe onpeneneHus CIeayOMNUM MOHITHIM:

a) TepMOJIMHAMUYEeCcKas cucTeMa (U30JIMpOBaHHAs, 3aKphITas,

OTKpBITas);

0) cBOWCTBA CUCTEMBI (IKCTCHCUBHBIC, HHTCHCUBHBIE);

B) COCTOSIHUE CUCTEMbI, YPaBHEHNUE COCTOSHUSI,

I) npolecc, IUKINYECKHUN mpolecc;

1) BHYTPEHHSISI SHEPTUS CUCTEMBI;

€) TeIIoTa;

K) pabora;

3) TeTUIOEMKOCTh (MCTUHHAs, CPEIIHSIs, O011as, yaeabHas, MOJIbHas).

2. Yto Takoe mapaMeTpbl COCTOSIHUA? SIBISAFOTCS JIU TEMNJOTA,

paboTa, TeMmieparypa, JaBJICHUE, BHYTPEHHSS OJHEprus (QyHKIUIMHU
COCTOSIHUS?

3. [IpuBeauTe ypaBHEHHE COCTOSIHUSI CUCTEMBI HA TIpUMEpE




uaeaibHOro rasa. KakoB (u3nueckuil CMBICI YHUBEPCAJIbHOW Ta30BOM
NOCTOSIHHOM /?? 3anumuTe €€ 3HaueHUEe B Pa3IMYHBIX CHCTEMaX €IMHMII
(JIx/(monb-K), xan/(mons-K), 1 atm/(Monb-K)).

4. Chopmynupyiite epBoe HauaaIo TEPMOJAUHAMUKHY. 3aUIIUTE

aHaJIMTUYECKOE BhIpaKeHUE. [[0sICHUTE NPUHATYIO CUCTEMY 3HAKOB.

5. BeiBeouTe COOTHOLIEHWS JJIA BBIYHMCIECHHS TEIUIOThI, pPadoThI,
W3MEHEHUS] BHYTPEHHEW SHEPTUH JIJIsl CACTEMBI U3 1T MOJIEH

UJeaNbHOTO Tra3a B  YacTHBIX  Opoueccax  (M30TEPMHYECKOM,
U30XOPUUYECKOM, H300apUUECKOM, aTua0aTUIECKOM).

6. KakoBO cOOTHOIIEHUE MEXY C U C JIJIsl UI€alIbHOTO ra3a?

7. Uto Ha3bIiBaeTcsl TEIIOBBIM 3(¢ekToM peakuuu? OxapakTepusyunrte
HIOTEPMHUYCCKUM, FK30TepMUuueckuit 3pdextol. UTo

3HAUUT TETI0BOM A (PeKT peakiuu oOpa3oBaHusl, CTOpaHUS BellecTBa?

8. Chopmynupyiite smnupruueckuit 3akoH I'ecca. [lokaxure,

YTO OH SBJISIETCA CIEACTBUEM MEPBOrO HaUalla TEPMOANHAMHUKHU.

9. BeiBegute cienctBus 3akoHa ['ecca, mpuMeHsieMbIE ISl IPAKTUYECKUX
pacyeToB TEIUIOBBIX A((PEKTOB peakiuii, C HCMOJb30BAHUEM TEIIOT
0o0pa30BaHMsI U CTOPaHMsI BELLIECTB.

10. Kak cooTHOCsATCS TersioBble 3PQPEKThl pEeaKH, MPOBEIECHHON IMpHU
MOCTOSTHHOM O00bE€ME U TMOCTOSIHHOM JaBiieHuu? MoxkeT iu TermioBor »¢hdekt
IIPU MTOCTOSTHHOM JaBJIEHUU PABHATHCS TEIUIOBOMY 3(P(EKTY MpH MOCTOSIHHOM
o0Bveme?

Otuert no tabopaTopHOii paboTe

[Ipu odopmienun otdera Mo jgabOpPaTOPHON pabOTEe CTYIAEHT IOJIKEH
BKJIFOYUTH CIIEIYIOLINE MYHKTHI:

1. Ha3Banue paboThI.

2. Kpartkas TeopeTryeckasi 4acThb Mo TeMe padOThI.

3. Hens paboTHI.

4. TIpoTOKOJI 3aMKMCH SKCTIEPUMEHTAIIBHBIX JIAHHBIX B BUE TaOJIHII.

5. OcHoBHBIE (hOpMYITBI, HEOOXOIUMBIE JJI pacyeTa.

6. MnmrocTpaniii pacueTHBIX JAHHBIX B BUJIE CXEM, PUCYHKOB, TaOJIHII.

7. PacueT morpemHocTel onpeaeaeHus: SKCIIEPUMEHTAIBHBIX TaHHBIX.

8. OOcCyXJeHHE TOJYYEHHBIX pe3yiabTaToB. OOBSICHEHHE BO3MOXKHBIX
PACXOXKJICHUH IKCIIEPUMEHTATBHBIX BEJIMYUH CO CIIPABOYHBIMU JJAHHBIMH.

Bomnpocs! aiist 3a1uThl paboThI

1. TIpuHIUTT KAJIOPUMETPUUYECKOTO ONpeIeTICHUs TETIOBBIX A(DPEKTOB

MIPOIECCOB, MPOTEKAIOIINX MPU PACTBOPEHUH BEIIECTB.

2. Yrto Takoe KOHCTaHTa KajopumeTpa? Kak >sKcrepuMEHTaIbHO
omnpeeaeTcsl KOHCTaHTa KaJopumeTpa?

3. Uto Takoe uHTerpajibHasi MOJISIpHas TEIJIOTa pacTBOpeHus conu? Ot

Yero OHa 3aBUCHUT?

4. TlepBblii 3aKOH TEPMOAUHAMUKH, €r0 (POPMYITUPOBKA U 3aMHKCh.

5. Jaiite ompexaeneHus TEIUIOTHI, paOOThl, BHYTPEHHEW DHHEPTrUH,



SHTAJIBIIUU, TETUIOBOTO d(PdeKTa peaKiinm.

6. 3akon I'ecca m ero ciueactBus. UTo Ha3bIBa€TCsS CTaHIAPTHBIMHU
TeIJIOTaMU 00pa30BaHMS U CTOPaHUsI?

7. 3aBUCHMOCTh TEIUIOBOTO J(ddeKkTa XUMHUYECKOM pPEaKIUh OT
temrnepaTyphl. YpaBHenne Kupxrodaoa.

8. UTo Takoe TemIoeMKOCTh? BUIBI TEINIOEMKOCTH.

Juisa Trekymero kourpoJas TK2:

IIpoBepsiemast KOMIIETEHIMSA:

[1K-2. Crioco0eH K opraHu3anuy TEXHHUYECKOT0 U MaTepUaIbHOTO 00eCreueHus 1Mo
9KCIUTyaTalliy aBTOHOMHBIX YHEPIreTUYECKUX CHCTEM M €€ KOMIIOHEHTOB

[IK-2.2. OcyuiecTBasieT KOHTPOJIb HOPM Pacxo/ia BCEX BUJIOB SHEPTOPECYPCOB
ABTOHOMHBIX SHEPreTHUECKUX CUCTEM; IPOBOIUT BXOAHON KOHTPOJIb MOIYYEHHBIX TOBAPOB U
MaTepHaJiOB HAa MX COOTBETCTBHE TEXHUYECKUM YCIOBHUSIM, FTOCYJAPCTBEHHBIM CTaHIAPTaM H
ceptudukaTam

KontposnbHas paborta

['eTeporeHHass peakuus MNPOTEKAET MNPH IOCTOSHHOW Temmeparype 1
(tabm. I1. 2);

1) onpeaenuTe cTaHgapTHOE CPOACTBO BemiecTB A u B nipu 298 K;

2) BBIYMCIIUTE KOHCTAHTHI paBHOBECHS peakiuu Kpu K

3) ompenenute Maccy MpoOpearupoBaBIIEr0 TBEPJOro BelleCTBa A, €Ciu
00BEM CHUCTEMBI J' M, a UCXOJJHOE JIaBJICHHE raza B paBHO P; 00beMOM TBEpPIOi
(ba3bl MOXKHO TpeHeOpeYb;

4) onpenenuTe u3MEHEHUE OHHepruu ['nub0ca, OTHECEHHOE K Hayaly
peakiuu, €ciIu UCXOJHbIC JaBJICHHs Ta3000pa3HbiX BemectB B u C
COOTBETCTBEHHO paBHBI P M P3, peakuus nporekaer npu temmneparype 7, K
HJeaabHO 00paTUMO.



JlanHble 1y pacyera

Taomuma I1. 2.

> Peakiust T, K P1'10_2 ’ P2'10_2 ’ P3.10_2 ’ Vl(f ’
Bap. ITa ITa ITa M
1. C +2Hy =CH,4 600 600 186 100 8
2. C +2H, = CH, 700 700 84 50 10
3. 2C+2H,=CoH, | 1000| 68400 | 480 | 300 7
4, 2C+0,=2CO 773 10 705 800 2
5. | SnO, +2H, =2H>0 + Sn | 1073 500 0152 200 3
6. 2C+2H,=CoHs  |2000] 68400 | 2050 | 1000 | 11
7. | SnO,+2H, =2H,0+Sn | 973 | 400 167 200 8
8. | SnO, +2CO =2C0O, +Sn | 1173 700 580 100 6
9. SnS + Hy = H>S+Sn 783 10 745 900 2
10.| Sn+2H,0=2H, +Sn0, | 1073| 50 690 | 800 3
11.|  PbS+H,=H,S+Pb | 783 | 5 755 900 7
12.]  PbS+tH,=H,S+Pb |973| 10 745 | 800 3
13.|  SnS+Hy=H,S+Sn |1196] 50 670 | 700 5
14. 2C +2H, = CoHy 1800| 68400 1290 800 9
15. 2C+ 0, =2CO 773 10 705 800 2

Bomnpocs! aiist cobecenoBanus

1. Kak onpenenuTps HalpaBJIeHHOCTh XUMUYECKOW PEAKIUN?

2.Kak, cpaBHuBas 3HaueHusi sHeprun [ubbca AG mid pa3IMyHBIX peaKLuid,
OMPENIeNIUTh, KaKasi U3 HUX SBJISIETCS CIIOHTAHHOM (CaMONPOU3BOIBHOI)?

3. ChopmynupyiiTe OCHOBHBIE YCIIOBHUS YCTOMYMBOTO PABHOBECHS.
4. Yto xapakTepu3yeT XUMHYECKOE paBHOBECHE?
5. Chopmynupyiite npunnun Jle [larense.

6. Kak oH moMoraeT mpeicka3aTh BIUSHUE U3MEHEHHUs TEMIIEpaTypbl U JABIICHHS Ha
COCTOSIHHE PAaBHOBECHUSI XUMUYECKON peakuu?
7. Ucnionb3ys npunuun Jle llarense, npoaHanu3upyuTe g MPUBEACHHBIX PEAKIIMN

BCE BO3MOXKHBIE CIIOCOOBI CMCIICHHUA PaBHOBCCH:A BIIPABO:
N2 + 3H2 = 2NH3 AH < 0,

CH4+H20 =CO + 3H2 AH > 0,

CO+H,0=CO+H, AH<O0;



8. BriBeuTe ypaBHEHHE JJIsl pacueTa paBHOBECHOW CTENEHU MPEBPAIlCHUSI pearcHTa
A 1o uzBectHOM BenmuunHe Kc (s peakuuu 2A= R).

9. BriBenute ypaBHEHHUE Uil pacyeTa paBHOBECHOM CTEMEHHW MPEeBpAIllEHUs] pearcHTa
A 110 U3BECTHBIM 3HaueHUsIM Kp U J1aBiieHus p B cucteMe Aiid peakuuu A + B =R.

10. Halinute koHCTaHTYy paBHOBecusa npu temieparypax 500 u 2000 K gns peakuum
H,O + CO=H, + CO,, eciu AG = 20,2 x/[)x/monb u AG = 25,3 kJI>k/MOJIb.

11. IToueMy MOXXHO HCKJIIOYUTh W3 BBIPAKEHUS JJIi KOHCTAHTHI PaBHOBECHS
KOHIICHTPAI[MM KOMIIOHEHTOB, SIBJIAIONIUXCSI YUCTHIMU TBEPJBIMU BEIIECTBAMHU WU
JKUIKOCTIMU?

Otuet mo mabopaTtopHoii padboTe

[Tpu opopmiennn oTdeTa 1Mo JadbopaTopHO paboTe CTYICHT MOJDKEH BKIIOYUTH
CJIEYIOIINE MyHKTHI:

1. Ha3Banue paboThI.

2. Kpartkast TeopeTryeckas 4acThb Mo TeMe padoThI.

3. Henb paboThI.

4. TIpoTOKOJI 3aMKMCH SKCIIEPUMEHTAIIBHBIX JIAHHBIX B BUE TaOJIHII.

5. OcHoBHBIE (OpMYITBI, HEOOXOIUMBIE JJI pacyeTa.

6. MutrocTpanuu pacyeTHBIX JaHHBIX B BUJIE CXEM, PUCYHKOB, TaOJHII.

7. Pacuer morpentHoctel onpeieaeHus: YKCIepUMEHTATbHbBIX JaHHBIX.

8. OOcyxneHue MOJY4YEHHBIX pe3ylbTaToB. OOBICHEHHE BO3MOKHBIX
PacCXOXACHUIN YKCIIEPUMEHTAIBHBIX BEJTMYUH CO CIIPABOYHBIMU JTAHHBIMH.

Bormpocs! i1st 3a1uThl pabOThI
1. UTto Takoe KOHCTaHTa XUMUYECKOT0 paBHOBecHA? OT 4ero oHa 3aBUCUT?
2. HazoBuTe NpU3HAKKM XMMAYECKOTO PABHOBECHS.
3. CBs13b KOHCTAHT paBHOBecHs Kp u Kc.
4. Kak 3aBUCUT KOHCTaHTa paBHOBECHUSI Kp OT TeMIIepaTyphi?
5. Chopmymupyiite npunnun Jle [llatense. CiocoObl cMEIEHNUS XUMHUYECKOTO
pPaBHOBECHSI.
6. B yem 3akmtouaercs GoTOMETpUUECKUNA METO]] ONIPeIeTICHHUS] KOHCTAHThI
paBHOBECHS XUMUYECKON peakuuu?
7. s peakuuu
CtB + 02F S C02 Tr

3alMIIATE KOHCTAaHTy paBHOBecuss Kp. Peakuus sABIsS€TCss TOMOI€HHOW WIIH
reTeporeHHon? YKaxkuTe, Kak OyJeT BIAUSATh HAa paBHOBECHBINM BBIXOJ] TPOTYKTA!
a) yBeTU4YCHHUE OOIIETO AaBJICHHS B CUCTEME;
0) moBeIIeHHE Temrepatypsl (AH® >0);
B) YBEIIMUYEHUE MAPLHAIBHOTO AaBiieHus yyacTHUKa peakuuu CO, npu V = const;
') BBEJICHHE B CUCTEMY ra3000pa3HBIX HHEPTHBIX MPUMECEH MPU MOCTOSHHOM OOIIEM
JTaBJICHHH.
st tekymero kourpoas TK3:

IIpoBepsiemast KomneTeHU S



[1K-1. Cnoco0OeH yyacTBOBaTh B pa3pabOTKE U SKCIUTyaTalluu 0OBEKTOB
TEIUIODHEPTETUKH U TEIUIOTEXHUKH, IPOECKTUPOBATh U BHEAPATH COBPEMEHHBIE
ABTOHOMHBIE YHEPTOYCTAaHOBKHU U CHCTEMBI

[1IK-1.1. IlpuHnuMaet yyactue B pa3pabOTKE NPUHIUIUAIBHBIX CXEM H
000pyI0oBaHUS AJIT OOBEKTOB TETUIOPHEPTETUKH, U TETJIOTEXHUKH

[1K-2. CnocobeH k opraHu3alii TEXHUUYECKOTO U MaTepUaIbHOTO 00ECTIeUeHHUs
10 IKCIUTyaTallud AaBTOHOMHBIX SHEPIE€TUYECKUX CHUCTEM U €€ KOMIIOHEHTOB

I1IK-2.2. OcyniecTBiaseT KOHTPOIb HOPM pacxoja BCEX BUIOB SHEPTOPECYPCOB
ABTOHOMHBIX YHEPIreTUYECKUX CUCTEM; IPOBOAUT BXOJHOW KOHTPOJIb ITOIYYEHHBIX
TOBAapOB M MATEPUAJIOB HA UX COOTBETCTBUE TEXHUYECKHUM YCIOBUAM,
rOCy/1apCTBEHHBIM CTaHAPTAM U CEpTU(UKATAM.

KonTponbHas padota

Onpenenure MOpPAIOK M KOHCTAHTY CKOPOCTH PEaKIUHU, MPOTEKAoUIEeH Mpu
3amanHoM Temnepatype 7, K, moias3ysach JaHHBIMU O XOJIe MpoIlecca BO BpeMeHHU ¢ (C
Hayaja peaxkium).

HeoOxonumplie 17151 pelieHus JaHHbIE BO3BMUTE U3 TAOIUIIbI

Tabnuma
Ne Bpewms, | Pe3ynbTaT KOHTpOIIS
Bapu- Peakmus ’ T, K
AHTA MHUH | 3a XOJOM pPEaKIuu
a
2NCl5(x) — * Np+3Clp 4 10 298
| |a-00Bem Ny 10_6, M3; Clp 6 13
MOTJIONIAETCS 32 26
28,5
Cy9Hs5 OoNa+I, > C7H510,Na 0 24,29 298
a —o6seM 0,1 H. NaySO3, 29 8,32
2  |M3pacxoJ0BaHHBIN HA 0 21,00
TUTPOBAHME 25- 10’ W poOBklI, 34,5 7
CM3
Ru — RaA 0 0,102 293
a—o00beM rasza Ra-10_6, M3; 70 0,062
110 0,044
3 140 0,033
165 0,025
200 0,019
250 0,016




360 0,007
2CoHs5 OH+Br, — 0 4,24 298
CH3;COOC,Hs+4HBr : N
Crniupt B 00JIBIIIOM U30BITKE 10 2’2 4
3 15 1,78
a-KoHIeHTpanus opoma-10°, 0 8,14
MOJIB/JT 4 6,10
10 4,45
15 3,73
H»,O, = 05 + 2H,0 0 23,89 303
B BogHOM pactBOpE: 11,5 19,30
o6 0.01 1. NarSO 27,1 14,50
a — obvem 0,01 1. NaySOs, 42.6 10.95
M3pACX0JIOBAaHHBIN HA TUTPOBAHUE
25-10_6 M3 poOHI, CM3
K7S7,08+KI = 2K»SOg4+1» 9 4%2 298
a — obobwem 0,01 H. NapyS»03, 16 7,80
M3pACX0I0BAaHHBIN HA THTPOBAHUE 52 1 4{’19
25~10_6 M3 poOHI, CM3 00 20,05
PactBop N>Os5 B CCly pasnmaraercs 4218 i;»g 313
C BBIICIICHHCM 02;3 60 23:9
a — ooveM O), cM 80 27,2
100 29,5
0 34,75
H»O» B mpucyTCTBUM KOJUIOUIHOM 10 3,3 303
TUTATHHBI PA3JIaracTcsi ¢ BhIICIICHHEM 30 81
o0 15,6
O,
1 a
N205=Na0g+ — 02 0 2,33 298
184 2,08
319 1,91
526 1,67
867 1,36
1198 1,11
1877 0,72
2315 0,55
3144 0,34




10 |C12H2022 + Hy0 = CgH1206+ cleo
CeH1206 0 1 298
oIl
C-KOHIICHTpAIWs caxapa B JaHHBIN 1435 1,081 OCIE
MOMEHT, MOJIb/JI; 4315 1,266 TS
7070 1,464
c( — HavyajbHas KoHIeHTpanusi-0,65 co0
11360 1,830
MOJIB/TT ecel
14170 2,117 OBa
16935 2,466 HUSA
19815 2,857
29925 4,962

l.Yem pas3nmnyaroTCs ONpEeNereHuss CKOPOCTH TOMOIE€HHOM U TI'eTepOTreHHOU
XUMHUYECKUX PEAKIU?

2. Kak B3auMoCBsI3aHbI MEKy COO0M peanbHble CKOPOCTH 00pa30BaHUs UM
pacxoJ0BaHUs OTEIbHBIX YUaCTHUKOB peakiuu a4 + bB = rR + 557

3. B 4yem 3akmmrovaercs pa3iauuue MEXAY MUKPOKMHETUKON U MAKPOKUHETUKOM ?
4. Yto Takoe 4YaCTHBIN MOPSAOK PEAKIIMU 10 KOMIOHEHTY? Kak B3auMOCBSI3aHbI
YaCTHBIE MOPSAKU IO PA3HBIM KOMIIOHEHTaM U OOILIMI MOPAIOK peaKkuuu?

5. Kakue peakuuy Ha3bIBatOT IPOCTHIMU, POPMATIBLHO MPOCTHIMHU, CIOKHBIMU?

6. Kak cocTaBistOT KNHETHYECKNE YPABHEHUS IPOCTBIX PEAKIIN?

7. Kak cOCTaBIsAIOT KHHETUYECKUE YPABHEHHUSI CIIOKHBIX PEAKIINN:

a) C U3BECTHBIM MEXAHU3MOM PEAKIUY;

0) C HEM3BECTHBIM MEXAHU3MOM PEAKIIUU?

8. OT KaKuX MUKPOKMHETHYECKUX (PAaKTOPOB 3aBUCUT CKOPOCTh XUMUYECKOH
peakuun?

9. B roMOreHHOM XMMHUYECKOM pEeaKLNX y4acTBYIOT /iBa peareHTra A u B. Peakums
MMEET MEPBBIN NOPAIOK MO peareHTy A M BTOPOU MOPSAIOK 10 peareHTy B.
VYBenuueHne KOHIEHTPALMK KaKOTr0 peareHTa JacT 00abni 3 PeKT yBeaTuueHus
CKOpPOCTH peakiuu?

10. BeiBenuTe ypaBHEHHE 3aBUCUMOCTH AU (DHepeHInaTbHON CENEKTUBHOCTH OT
KOHIIEHTPALMKU peareHTa A Uil HapaJuIeIbHbIX PEAKINNA, UMEIOINX Pa3HbIN MOPSIOK
10 peareHry A.

11. 3anumure ypaBHenue Appenuyca B 1udepeHIuanbHOl, HHTErPaTbHON U
norapupmuyeckoi popmax. B ueM cytb ypaBHeHus Appenuyca?

12. Onpenenure SHEPTUIO AKTUBALIMU PEAKLIMH, €CIIA IIPU U3MEHEHUU TEMIIEPATYPBI C
450 no 500 °C ee ckopocTh BO3pacTeT B 2,73 pasza.

Otuert no 1abopaTopHOii paboTe
[Tpu oopmieHun otyera 1o JadopaTtopHOil paboTe CTYEHT T0HKEH BKIIOUUTD



CJIEYIOIIME MyHKTHI:

1. Ha3zBanue paboTHI.

2. Kpartkast TeopeTryeckas 4acThb Mo TeMe padOThI.

3. Ilenb paGoTHI.

4. TTpoTOKOJI 3aMKMCH SKCIIEPUMEHTAIIBHBIX JIAaHHBIX B BUE TaOJIUII.

5. OcHoBHBIE (OpMYIIBI, HEOOXOAUMBIE JJI pacyeTa.

6. MutrocTpanuu pacyeTHBIX JTaHHBIX B BUJE CXEM, PUCYHKOB, TaOIUII.

7. PacueTr nmorpenHocTer onpeaeaeHns SKCIEPUMEHTAIIBHBIX TAHHBIX.

8. OOcyxkneHue TOJYYCHHBIX pe3yabTaroB. (OOBSCHEHHWE BO3MOXKHBIX
PaCXOXIACHUHN YKCIIEPUMEHTAIBHBIX BEJTMYUH CO CIIPABOYHBIMU JTAHHBIMU.

Bonpocs! 1uist 3amuTel paboTsl

1. [laiiTe onpenenenne CKOPOCTH XUMAYECKON peakunn. OT 4ero 3aBUCUT CKOPOCTh
peakuun?

2. CBs13b CKOPOCTH PEAKINH I10 BEIIECTBY U CKOPOCTH PEAKILIAN B LIETIOM.

3. ChopMmynupyiTe OCHOBHOM MOCTYNAT XUMUYECKON KUHETHUKHU.

4. MeTonpl OnpeesIeHNs IOPSIKA PEAKITUH.

5. BnusHue TemnepaTypbl Ha CKOPOCTh XUMUYecKoU peakuuu. [IpaBuno Bant —
['odda. YpaBuenune Appenuyca.

6. Uto takoe 3Heprus aktuBauun? Kak ee MOKHO ONIPENEIIUTH SKCIIEPUMEHTAIBHO?
7. KakuM 00pa3oM MOXKHO ONPENETUTh KOHCTAHTY CKOPOCTH XUMHUYECKOW peakinu?
8. Ha yem OCHOBaH KOJIOPUMETPUUYECKUI METOJ ONPEIEIICHHUS] KOHCTAHTBI CKOPOCTH
peakuun?

JlJ1sl MpOMeKYyTOYHOM aTTeCTALUM:

1. ®usnyeckas XUMHs KaKk Hayka, OOBEKThI U3YUYEHUS, 3a/1a4l Kypca, OCHOBHBIC
pasnensl.

2. OcHOBHBIC TIOHSTHUS W ONPEIETCHUS XUMHYECKOWM TEpMOIMHAMUKHU:
TEPMOJIMHAMHYECKasi CUCTEMA, MTapaMeTPbl COCTOSIHUS, IKCTEHCUBHbBIEC U UHTCHCHUBHbBIC
BCJTUYMHBI.

3. PaBHOBecHbBIE (KBa3HCTAaTHUYCCKHE) W HEPABHOBECHBIC TEPMOIUHAMUYCCKUC
nporiecchl. PaboTa KBa3ucTaTHYecKoro mpoiecca.

4. Temnora w paboTa, BHYTPCHHSS DSHEPrusl CHCTEMBL. lIepBBIid 3aKoH
TEPMOJIMHAMHKH, (POPMYITHUPOBKH, MaTeMaTHIECKasl 3aIHCh.

5. TemnoBoit 3pdexT xumudeckond peakiuu. 3akoH ['ecca. CBs3b MexIy
TEIJIOBBIMH 3(PPeKTaMu MPU MOCTOSHHBIX JIAaBICHUU U 00BEME.

6. CnenctBusi u3 3akoHa ['ecca, pacdeT TeIUIOBBIX A(H(HEKTOB MO TEIIOTaM
oOpa30BaHUsI U CTOPAHUS.



7. TemmoeMKOCTh BEIIECTBa, CIOCOOBI €€ BBIPAKECHHS, TEMIIEpaTypHBIC PSIbI
TEIUIOEMKOCTH JIJI1 OPraHUYECKNX U HEOPTAaHUYECKHUX BEIIECTB.

8. BeiBom u anHanu3 ypaBHeHus Kupxrodda, tremmnepaTypHblii kK0d(pGUITUEHT
TEII0BOTO 3P heKTa XUMUYECKON pEeaKIuu.

9. Pacuer TemnoBBIX A3(P(PEKTOB XMUMHYECKOW peakIMu IO HMHTETPaTIbHBIM
ypaBHeHUsIM Kupxrodda u BeicokoTeMIiepaTypHbIM COCTABIISIIONIUM YHTAJIBITHH.

10. IlonsiTue u cBOMCTBAa SHTPONUU. MaTemMaTUYECKOE BBIPAXKEHUE BTOPOIO
3aKOHA TEPMOAMHAMUKH ISl OOPATUMBIX M HEOOPATUMBIX MTPOIIECCOB.

11. Pacuer m3MmeHeHHs SHTpomuH Jyisi (Pa30BBIX MPEBpAIICHUM, MPOIECCOB C
Y4aCTHUEM UJICATIbHBIX Ta30B.

12. Tlocrynar Ilnanka. Pacuer aOCOMIOTHOTO 3HAYEHHUS OHHTPONHUH IS
WHJIMBUAYAJIbHBIX BEIIECTB U XUMUYECKOU PEAKIUU.

13. O6benuHeHHOE BhIpakeHue 1-ro U 2-ro 3aKOHOB TEPMOJAMHAMUKH. DHEPTHUs
['u60ca, ypaBuenus ['u66ca-I'enpmrombia.

14. Kputepuun paBHOBECUS W HAIPABIICHHS TEPMOAMHAMHUYECKUX IPOLIECCOB
MIPU TOCTOSTHCTBE PA3JIMYHbIX TapaMETPOB.

15. Xumuyeckuil MOTEHUHANI. YCIOBHS PABHOBECHUS U CaMOIPOU3BOJIBLHOIO
MPOTEKAHMS MIPOLIECCOB B CUCTEMAX C MEPEMEHHBIM KOJTUYECTBOM KOMIIOHEHTOB.

16. Xumuueckue MOTEHIMANbl U€aJbHOTO U PEATBbHOTO ra3oB. OyruTUBHOCTS,
K03 PUIeHT GYyrUuTUBHOCTH.

17. TepmoguHaMuyecKuid 3aKOH JAEUCTBYIOMIMX Macc. KOHCTaHTa paBHOBECHA
JUTs1 ra30(a3HbIX peaklui.

18. B3auMocCBsA3b MEXIy KOHCTAaHTAMH PAaBHOBECHS, BBIPAXKCHHBIMU 4YeEpe3
pa3JInYHbIC BEJIUYMHBI.

19. BeiBox 1 aHAIN3 ypaBHEHUSI U30TEPMbl XUMUYECKON PEAKIUU.

20. Bausinue naBieHusi U 100aBKM MHEPTHOIO ra3a Ha paBHOBECHE XMMUYECKOM
peakiuu. [IpuHInn cMenieHus paBHOBECHSI.

21. XuMHuYecKOe pPaBHOBECHME B TE€TEPOr€HHOM pEaKIUMU, BBIPAXKECHUE MJIA
KOHCTAHThI PABHOBECHU S, YPABHEHUE U30TEPMBI.

22. BausiHue TemrepaTypbl Ha XUMHUYECKOE paBHOBECHE. YpaBHEHHUE M300apbl
XUMHUYECKOHN PEeaKInu, €ro aHaIn3, MPUOIMKEHHBIA pacueT TerioBoro ddexra.

23. Onpenenenue m3MeHeHUs: dHepruu [nOOCa W KOHCTaHTHI PABHOBECHS TIO
merony Temkuna-IlIBapiivana u npuseaeHasIM dHeprus ['u6oca.

24. Hcnonb30BaHWE 3aKOHA JCHCTBYIOIIMX MacC JJIsi pacuera CoCTaBa
PABHOBECHOM Ta30BOM CMECH.

25. ®a3oBble paBHOBECHS, OCHOBHBIE MOHSTHSI, YCIOBHS ()a30BOI0 paBHOBECHS B
TEPMOJUHAMUYECKUX CUCTEMaX.

26. IlpaBuno a3 I'mOOca, pacuer uuciaa TEPMOJMHAMHUYECKHX CTETEeHEH
CBOOO/IBI.

27. ®a3oBble PABHOBECHS B OJHOKOMIIOHEHTHOM CHCTEME, BBIBOJ MU aHAJIN3
ypaBHeHus Kianerpona-Knaysnyca.

28. IlpuHIUOBI HENPEpPHIBHOCTH W COOTBETCTBUS. AHAIW3 AUArpaMMbl
COCTOSIHUSI OJJHOKOMITOHEHTHOW CUCTEMBI.

29. 3aBUCHMMOCTM JaBJICHHUS HACBHIIIEHHOIO TMapa OT KOHILEHTpaluu
KOMIIOHEHTOB B HJCAJbHBIX W HEUJICAIbHBIX pacTBOpax. 3akoH Paynsi, mpUYMHBI



OTKJIOHGHHUS OT HEro, aKTUBHOCTh W KOI(PPUIMEHT aKTUBHOCTH KOMIIOHEHTOB
pacTBopa.

30. PaBHOBecMe B JIByXKOMIIOHEHTHOM CHCTEME TNap-KUIAKOCTb. Buisl
nuarpamMMm kunenus. 3akonsl [ 'n66ca-KonoBaosa.

31. Pacuetsl 1o jJuarpamMMaMm KureHus. PazjeneHue HeorpaHU4YeHHO
CMEIIHBAIOIIUXCS KUJIKOCTEH METOA0M MEPETOHKH.

32. AHaM3 AuarpaMm IIaBKOCTH JIBYXKOMITOHEHTHBIX CUCTEM, UX THIIBI.

33. TepMuueckuil aHalv3, KPUBBIC OXJIAXKJICHHS, pAcUEThl IO JUarpammam
IUIAaBKOCTH.

34. Tumnossle 3a1a4u
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