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Peuensus na pabouyio NporpaMMy H oueHOYHbIe MaTepHAJIbl O
aucunnaube «51.B.J13.01.01. 02 ®usuyeckas xuMus»

Conepxanue PITJL 1 OM cooTBeTcTBYyeT TpeboBatusimM (eaepanbHOro
TOCYNApCTBEHHONO  cTaHlapTa  BBICIIETO  06pa3oBaHMA MO  HANpaBIIEHHIO
nonrotosiu 13.03.01 «TennosnepreTvka ¥ TeMIOTEXHUKa» U yuebHOMY nuaHy.

PILI 1 OM cooTBeTcTBYIOT TpeboBaHMsM, [peAbABISIEMBIM K CTPYKTYpE,
coaepxanuio PI1J1 u OM no aucuumiube, a HMEHHO:

L. llepeyenn hopmupyeMbIX KOMIETEHIIHIA, KOTOPBIMH JOJIKEH OBNAJIETh
00y4atolUHCs B pe3ylibTaTe OCBOSHHS IUCLAILTHHEL, coorsBerctByer ®I'OC BO u
npogerannapty, Gynyiuei npoheccHOHAIBHOM AeATeNbHOCTH BBIITYCKHHKA.

2. CTpykTypa M colepKaHHE IHUCLMIUTMHBI COOTBETCTBYET yuyeOHOMY
TJjiaHy.

3 PITI  copepxutr  wHpopmamuio 06 y4ebHO-METOIHYECKOM,
MHPOPMALMOHHOM W MaTepHalbHO-TEXHHYECKOM 0becreueHn JUCLMITITHHBL, 00
0CODEHHOCTAX  OpraHM3alMK  0Opa3OBATENbHON AEATENBHOCTH M JHI C
OFPAHHYCHHBIMH  BO3MOKHOCTAMH 3[0POBbS H HMHBAIMIOB M METOIHYECKHE
PUROMERIALHN 18 nperojaBaTeiel Mo OpraHM3allii BOCHHTATENBHOM paboTh ¢
00yYaloLUIMMHCH.

2. Ilokazarenu u KpUTEePHH OLIEHUBAHUS KoMneTeHHiH B OM, a Taxike [Kansl
OueHuBaHusa 00ecreyrBalOT BO3MOXHOCTH IIPOBENIEHHS BCECTOPOHHEH OLEHKH
pe3ynbTaThl 00yuenus, ypoBHel cOpMHPOBAHHOCTH KOMIETEHIIMIA.

3. KoHTpobHbIe 3a1aHHs © MHbIE MATEPHANTBI OLIEHKH pe3yJibTaTOB OCBOEHUS
paspadboTanbl Ha OCHOBE [IPUHLIMIIOB OLIEHUBAHMS: BAIMAHOCTH, ONnpeienEHHOCTH,
O/IHO3HAYHOCTH, HAJ&/KHOCTH, a TAKKE COOTBETCTBYIOT TpeGOBAHMAM K COCTAaBY M
B3dHMOCBS3H  OLEHOYHBIX CPEACTB, TMOJHOTE M0 KOJHYECTBEHHOMY COCTaBy
OLCHOYHbBIX CPEJICTB H MO3BOJIAIOT OOBEKTHBHO OLEHWTH Pe3y/bTaThl OOYyUYEHHS,
YPOBHH C(HOPMHPOBAHHOCTH KOMIIETEHLIHH.

5. Hanpasnennocts PITJL u OM 0o JUCLMILUIMHE cooTreTcTBYeT Lensm OI1
1o HalpaBIeHUIO 13.03.01 «TenmosHepreTika M TEIUIOTEXHHKA»,
npogcraHaapTam.

3akiouenne. Ha ocHOBaHHM NpOBENEHHOH SKCMEPTH3bl MOXHO CIeIaTh
sakioyenue, yro PI1J[ 1 OM no nucuunmune cootserctByeT TpeGopanuam GIOC
BO. nipoeccuonanbhoro craniapra, CoBpeMeHHbIM TpeGOBaHHAM PHIHKA TPYAA H
PCKOMEH/IYIOTCS [UI% HCNONB30BaHUA B yueOHOM mpolecce.

Penensent

Dunumonos AT, OAO Taranepro, HavaneHuk [ITY. k. T.H 1/

(Mamuama H.O., MecTo paBoThl, A0IKHOCTD, Y4EHER CTENEHD) NHGHAs NOJMKMCE




1. Hean,
AUCHMILTAHE

3aJa4d M IUIaHUpyeMble PpPe3yJIbTAThl O00y4eHHs 10

Ilesnbr0 OCBOEHUS AUCUMUIUIMHBI «DPU3UYECKas XUMUS» SIBIACTCS U3YUEHUE
CHEIUATBHBIX Pa3eloB (PU3NYECKON XUMUH JJII TIOCICAYIOIIETO MPUMEHCHHUS
MOJIYYCHHBIX 3HAHUHW MPHU pa3pabOTKe TEXHOJIOTHUU CO3MaHMs (PYyHKIIMOHATBHBIX
MAaTEPUAJIOB B aBTOHOMHBIX SJHEPTETUYECKUX CUCTEMAX.

3ajgavaMul TUCHUILINHEI SIBJISTFOTCS

— W3y4YeHWEe TOHATHHHOTO amnmapara AUCIUIUITMHBI (PU3NYECKOW XWMHH,
OCHOBHBIX TEOPETHUYECKUX MOJIOKEHUN U SKCIIEPUMEHTAIBHBIX METOJOB XUMUHU;

— ONPEICIICHUE B3aUMOCBSI3U MEXIY CBOMCTBAMU XMMHYECKOW CUCTEMBI,
MIPUPOJION BEIIECTB U UX PEAKIIMOHHON CIIOCOOHOCTHIO;

— IIPUBUTHUE HABBIKOB NMPUMEHEHUS TEOPETUUYECKUX 3HAHUMN JIJI PELICHUS
MPAKTUYECKUX 3aJa4, YMEHHH TIPOBEICHUA MPOCTEHIINX XUMHYECKHUX
AKCIIEPUMEHTOB

Komnerenimu u uHIUKaTOPBI, opMuUpyeMbie y 00ydJaronuxcsi:

KO[[ 1 HAUMCHOBAHUEC KOMIICTCHIIUHU

KOII U HAMMCHOBAHUC HHAWKATOpPa

IIK-1. Cnocoben  ydacTBOBaTh B
pa3paboTKe M IKCIUTyaTaluh OOBEKTOB
TCIINIOOHCPTCTUKHU u TCINIOTEXHUKU,
HPOEKTHPOBATh u BHE/IPSTH
COBPCMCHHBIC AdBTOHOMHBIC

[IK-1.1. Ilpunumaer yuacTHe B pa3padoOTKe
NPUHININATIBHBIX CXeM M 00OpYHOBaHHS IS
00BEKTOB TCIIJIOOHCPICTUKH, U TCINIOTCXHUKHU

[1K-1.3. BpInmonHs€T 3KCIEPUMEHTHI U pacyeThl
o (UBUKO-XUMHUYECKUM napameTpam,

XapaKTCPUCTUKAM H YCJIIOBUSAM OKCIUTyaTalluu

OHEProyCTaHOBKU U CUCTCMBI
00BEKTOB TCIIJIOOHCPI'CTUKH U TCIINIOTCXHUKHU

[1K-2.2. OcyuiecTBiissieT KOHTPOJIb HOPM pacxoa

[IK-2. Crnocoben k opraHuzaiu
BCEX BHUJIOB DHEProOpecypcoB  aBTOHOMHBIX
TEXHUYECKOTO u MaTepuaIbHOTO .
SHEPreTUYECKUX CHUCTEM; MPOBOJUT BXOJHOMN
obecreyeHus 1o JKCILTyaTaluu

KOHTpPOJIb IIOJIYYEHHBIX TOBAPOB M MAaTEpHaJOB
Ha HX COOTBETCTBUE TEXHUYECKUM YCIIOBHM,
roCy/IapCTBEHHBIM CTaHAApTaM U cepTUPHKaTaM

ABTOHOMHBIX OHCPICTHUYCCKUX CUCTEM U
€€ KOMIIOHCHTOB

2. Mecto aucuuninHbl B cTtpykrype OIl

[IpeamecTByromuye IUCUUIUIMHBL — (MoaynM), mnpaktuku, HWP, np. —
«Xumus», «BBeleHne B MHKEHEPHYIO AEATEIBHOCTH», «MarepualoBeieHne U
TEXHOJIOTHUSI KOHCTPYKIIMOHHBIX MaT€pPUAIOB.

[Tocnenyromuye AUCHUTUIMHBI (monynu), npaktuku, HUP, nap. —
«Onexktpoxumus», «MHXeHepHOE  MNPOEKTHUPOBAHUE  DIIEKTPOXUMHUYECKUX
HHEProyCTaHOBOK», «HayuHble HccienoBaHus B OOJIACTH 3JIEKTPOXUMHYECKON
DYHEPIrETUKUY.



3. CTpyKTypa U coaeprkaHue TUCUUILINHBI
3.1. CTtpykTypa AMCUMILIHHBI
Jlnst ouHol popMbl 00yUeHUSI

Bun yuebHO# paboTh Bcero | Bcero | Cemectp
3E 4acoB 1
OBLLA S TPYJIOEMKOCTb JUCLIATIIMHBI 4 144 144
KOHTAKTHASI PABOTA* - 66 66
AYJIUTOPHA I PABOTA 1,4 50 50
Jlexmun 0,5 18 18
[IpakTHueckue (CEeMHUHAPCKUE) 3aHATHUS 0,44 16 16
JIabopaTopHble pabOThI 0,44 16 16
CAMOCTOSATEJIBHASI PABOTA OBYUYAIOLLETOCS | 2.6 94 94
[IpopaboTka yueOHOro MaTepuana 1,6 58 58
KypcoBoii npoekt - -
KypcoBas pabora - -
[ToaroroBka K mpoOMEXyTOYHOM aTTECTAllUN 36 36
[IpomexxyTouHas arTecTauus: 3

3.2. Copep:kaHue JUCHMILVIMHBI, CTPYKTYPHPOBAHHOE O pa3jiesiaM H

BHAM 3aHATHH

Paznenst Pacnpenenenune ®opmbl U WNunexcsl
IUCIAILINHEBI & TPYJOEMKOCTH BUI WHIUKATOPOB
§ 10 BujiaM y4eOHOM paboThl | KOHTPOJIA bopMHEpyeMBIX
o = =) e O KOMIIETCHIIU M
gl E| 2| 8 %
= 8| | 3
Pazgen 1. Xummnueckas 35 6 4 5 20 TK1 NK-1.1. 3, 1IK-1.2 3
TEPMOJIMHAMUKA
Pa3nen 2. (OF:k10):38(E 36 6 4 6 20 TK2 nK-2.2.3,¥
paBHOBecusl. PacTBopbI
Paznen 3. Xwumunueckas 37 6 8 5 18 K 1.2,3,,
knHeTHnKka. Katamus. TK3 MK-2.23,V,B
DK3ameH 36 0 OM1 MK 1.1, IIK 1.3,
I1K-2.23,Y,B
Hroro 3a 7 cemecTp 144 18 16 16 58

3.3. Conep:xkanne IMCIUINIAHBI
Paznen 1. Xumuyeckass TepMoIMHAMUKA.
Tema 1.1. OcnoBbl xumMuueckoit TepmoauHaMuki. OCHOBHBIE TIOHATHSA. 1-bIi 1 2-0M

3aKOHBI TEPMOJIMHAMUKH. TepMOXUMHS.
Tema 1.2. ®dynnamenTtanbHoe ypaBHeHHe ['nO6ca. XapakTepuctuueckue (QyHKIUU.




XUMHAYECKUH MOTECHIMAT HIEATbHOT0 M HEWACAJILHOIO Tra3za. DJIEMEHTBl CTAaTUCTHYECKOU
TEPMOJIMHAMHUKH.

Tema 1.3. Xumnueckoe paBHOBecHe. 3aKOH JeHCTBUS Macc. BiausHue Temmeparypsl
Ha KOHCTAHTY paBHOBECHSI.

Pa3nen 2. ®a3oBble paBHOBecus. PacTBopsl

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

Tema 2.2. PacTBOpbl HEANEKTPOIUTOB. Komnmuratususie cBoiicTBa pacTBOpOB.
Ocmotnueckue sBieHus. Ypasuenue Bant-I'odda, ero repmonnnammuueckuii BEIBOI.

Pa3nen 3. Xumnueckas kuneruka. Karanus.

Tema 3.1. OcCHOBHBIE MOHATHUA XUMHUYECKON KHHETHMKH. METOIbl OmpeneneHus
nopsiika peaku. KuHeTnka npocThIX peakiyi.

Tema 3.2. Cnoxublie peakuuu. [IpyuHIUI HE3aBUCHUMOCTH 3JIEMEHTAPHBIX CTaJIHil.
IlenHble peaknuu.

Tema 3.3. Teopum XuUMUYECKOW KHHETUKU. Teopus NEPEXOJHOTO COCTOSHUS
(craTucTHUECKM M TepMOJIMHAMUYECKHil acriekT). Teopus coyaapeHuil B NMPUMEHEHUH K
OMMOJIEKYJIIPHBIM U MOHOMOJIEKYJISIPHBIM PEaKLIUSAM.

Tema 3.4. Karanu3. ['oMoreHHbii KaTanu3. DOOTOXMMHUYECKUE  pPEaKIIUU.
I'ereporennsiii kKatans. @epMEeHTATUBHBIA KaTaJIN3.

3.4. TeMaTH4YeCKH IVIAH NPAKTHYECKHUX 3aAHATHI

1. TepmoxuMHUUECKHE PACUETHI.

2. XuMH4ecKoe paBHOBecHE. PacdeT KOHCTaHTBI paBHOBECHSL.

3,4, W3ydenue (DHa3oBbIX AMarpaMMm OJHO- M MHOTOKOMIIOHEHTHBIX
CUCTEM.

5,6. PacTBOpBI HEANEKTPOIUTOB

7,8. I3ydyeHre KHHETUKH NTPOCTBIX U CIIOKHBIX PEAKIUH.

3.5. TemaTuyeckuii MJ1aH JJabOPATOPHBIX padoT

1. Onpenenenue TEIIOTHl PACTBOPEHUS COU

2. 3ydeHue paBHOBECHUSI TOMOT€HHOW XUMUYECKON peaKkuu
3. Onpenenenue ko3 dUIIUEeHTa pacrpeaeacHus

4. 3ydyeHue CKOPOCTH Pa3JIOKEHUE OKcalaTa Maprasia

3.6. KypcoBoii npoekT /KypcoBasi padorta
Jlannwiii 6u0 pabomsi He npedycmompeH YueOHbIM NAAHOM.

4. OueHuBaHue pe3yJIbTATOB 00y4eHUs!

OrneHrBaHKUE PE3YJIHTATOB OOYUCHHS IO JTUCIUIUIMHE OCYIICCTBIISCTCS B
paMKax TEKYIIEero KOHTPOJISA M MPOMEKYTOYHOU aTTECTAIMH, MTPOBOIUMBIX IO
oabHO-periTuHroBoit cucreme (bPC).

[IIxana olieHKH pe3yJbTaTOB OOYUYEHUS M0 JUCHUTLIINHE:

| Koa | Kon | 3amiaHu- | YpoBeHb chopMHUPOBAHHOCTH




KOMITIe- | WHIUKaTopa pOBaHHBIC WHJIMKATOpa KOMIETEHITUU
TEHIHMH | KOMIIETEHIINHU €3YyJIbTAThI N . Huxe .
pesy, Bricokuii | Cpennuit Huzkni
o0y4eHus 1o CpEIHET0
HCLUIIIINHE
et ot 85 10 100| o1 70 10 84 | 0T 55 10 69 | 0T 0 1O 54
IITxana oneHuBaHusA
HEYJIOB-
YAOBJIET- YA
OTJIMYHO XOPOIIIO JIETBOPHU-
BOPHUTEIBHO
TCIBHO
3a4TEHO HE 3a4TEHO
3HaTh: OCOOCHHOCTH TIPOTEKAaHUS XUMHUYECKOTO IIpolecca U
MEXaHH3Ma XUMUYIECKOU PEaKITuu
OCHOBHbBIE 3HaeT 3Haer [Tnoxo YpoBeHb
MOHATUSA 1 | OCHOBHBIE | OCHOBHBIE | 3HAET 3HAHUU
3aKOHBI 00I1Iell | HOHATUA Y | OHATHS U | 3aKOHOMe | HUXKE
XUMHH, 3aKOHBI 3aKOHBI pHOCTH MHHHMAI
XAMUYECKOU obmien o0uei nporekanu | PHPIX
TepMoauHaMuky | XAMHUH, XUMUH, o TRC6OBaH
U kuHeTuky; | SAKOHOME | 3q10n0Me | mpomeccos | 14
HOCTH AMEIOT
KPUTEPHH, pHOC pHOCTH JOTTyCKaeT Cto
MPOTEKaH! MECTO
OTIPEICTISIOIINE MPOTEKaH | MHOYKECTB
S rpyoblie
HamnpaBliCHUE W Hst 0
MPOLECCOB OImMOKHU
riyouny He IPOIIECCOB | HErPYOBIX
OIINOOK
CaMOTIPOU3BOJIb JTorycKaeT HO
HOTO OIITHBOK JIOTTYCKaeT
MIPOTEKAHUS HECKOJIBKO
Pa3IMYHbIX HEerpyObIX
TIPOIIECCOB. OIInOOK
YMETb: UCIOJIb30BaTh COBPEMEHHBIE METOJUKU TMPU U3YUCHHUH
Pa3IMYHBIX XUMHUYECKHUX IPOIIECCOB; BUICTh KOHKPETHBIC 33Ja4d H
HaMedaTh IIYTH UX UCCIIENOBAHUS
[K-1 | IIK-1.1 yT al

CaMOCTOATENIBHO | peIIaTh pearb Pemate [Ipn
pemarb TUTMIOBBIE | TUTIIOBBIE | TUMIOBBIE | PELLICHUU
KOHKPETHBIC 3a/layd W | 3a7a4d U | 3a7a4H TUTIOBBIX
3a1auu U3 | 3aJ1aHuA 3aJaHusl B | C 3a7a4  He
pa3In4YHbBIX B IIOJHOM | B TIOJIHOM | HEIpyObIM | IPOAEMOH
pas3zenoB o0BeMe o0bemMe cC | H CTpUpOBa
XVMUH, oe3 Hejodera | OMIMOKamu | HBI
TOJIb30BAThCS OIINOOK MH U OCHOBHBIC
COBpeMeHHoﬁ BBIIIOJIHAT | YMCHUS,
Hay4HOI - b 3a7aHus | IMEIOTCSA
HE B | IpyObIe
MIPOU3BOJICTBEH
= MIOJIHOM OIINOKHU
HOI
. o0beme
anmapaTypoiu
JUIsL IPOBEACHUS
WH)KEHEPHBIX
U3MEPEHUN U
HAyYHBIX
HCCIICTOBAHUM.
BIIAJIETh. TEXHUKOW abOpaTOpHOTO OKCHEPUMEHTa, IpaBUIaMu

BBITIOJTHCHU A

71a00paTOpPHOTrO

MpPaKTUKyMa ¢

TpC6OBaHI/II71 TEXHHUKHU 0€30IMacHOCTH

COOII0IEHUEM




METOJMKO | MeToauko | 60azoBeiMu | [Ipm
Hu " HaBBIKAMM | PCIICHUM
NPOBEJICH | MpoBeaeH | MPOBEIACH | SKCIICPUM
5 Hst WSt us CHTaJILHBI
uHpopManuel o XUMHYECK | xuMmuueck | XMMHYECK | X 3a1a4
Ha3HA4YCHUU u oro oro oro UMEIOTCS
Egﬁi}fggg}lm SKCIIEPUM | IKCTIEPUM ZE‘;EepHM ggi’ggfﬂ
OCHOBHLIX eHura 0Oe3 | eHrTa c I/IMGI:)TCﬂ
S — omurOOK U | MUHUMAIIb S
BeleCTB HEJIOYETOB | HEIMU OLIMBKI
OIINOKaMHU
u
HeJoueTa
MH.
3HATh: TEOPHIO OKCIICPUMEHTAIBLHOTO UCCICIOBaHUS  (DU3HKO-
XUMHUYECKHUX CUCTEM
3HaeT B 1uenom | Henonnoe | @parmeHt | 3Haer
TeopeTndeckue | chopmupo | 3HaHUE apHoe TEOpETUY
aCIIEKTHI BaBLIEECAd | TEOPETHUYEC | 3HAHUE eCKHe
OCHOBHBIX 3HaHUE CKHUX TEOPETUYE | ACIEKThI
pas3zenos TEOpPETHUYE | aCIIEKTOB | CKHX OCHOBHBIX
(bu3IecKoi CKUX OCHOBHBIX | aCIIEKTOB | pa3feNioB
XUMUH. ACTIICKTOB | pa3flelioB | OCHOBHBIX | (pu3mveck
u OCHOBHBIX | (pu3nMueck | pa3ienoB | o
OKCIEPUMCHTAJ | pa3fesioB | O XUMHHU. | PU3NYECK | XUMUHU.
BHOT'O buznvecKk | U Ol XUMHHU. | U
HCCJICAOBaHHUA Oif XUMHUU. | DKCIIEPUM | U 3KCIECPUM
(puzuko- u EHTANBHOT | SKCIIEPMM | CHTAJIBHO
XUMHUYECKHX SKCIIepuM | O eHTaJIbHOr | IO
CHUCTEM B | eyTanpHOr | UCCIEIOBA | O HCCIICO0B
COOTBETCTBUHU C | HUS HCCIIEIOBA | aHHA
[IPOrpaMMoit; He uccnenona | GU3MKO- HUS dusuxo-
okl | mee1 3 Zienaet OMWMOOK. | gug XHUMHYECK | pHU3MKO- | XMMHYECK
buzuko- UX CHUCTEM | XUMHYECK | UX
XUMHUYECK | B HUX CHCTEM | CUCTEM B
UX cucremMm | COOTBETCT B COOTBETCT
B BUH C | COOTBETCT | BUH C
COOTBETCT nporpamMm | BUH Cc | Mporpamm
BUU c | OH, JleNaeT | mporpamm | OH; HE
nporpaMM | MHOTO O, JienaeT | AeHaeT
Ofif; HErpyOBbIX | rpyObIe OHIMOOK.
UMEIOTCs | OLIMOOK OILIMOKH.
HEJIOYETHI.

YMETh:

TEXHUUYECKON MHpOpMaIK Ha 6a30BOM YPOBHE;
yMeeT IUIAHUPOBaTh U IMPOBOAUTh XUMHUYECKUM DKCIEPUMEHT Ha

0a30BOM ypOBHE

NPOBOJIUTH TMOMCK M 00pabOTKy HAy4HO M Hay4yHO-

HCII0JIb30BAaTh
COBpPEMEHHBIE
METOJIUKU  IIpHU
V3y4YCHUU

Hcnonps3y
€T 3HaHue
buzuko-
XUMHUECK

Hcnonp3y
€T 3HaHue
buzuko-
XUMHYECK

Hcnonb3y
€T 3HaHue
¢buzuko-
XUMHYECK

Hcnonb3y
€T 3HAaHHE
du3uKo-

XUMHYECK




pa3IMYHbIX 170:¢ JUISL | UX JUISL | UX UL | UX TS
XUMHUYECKUX ONTUMHU3A | ONTUMH3A | ONTUMH3A | ONTHUMH3A
Tporec- 002078 U | Uu U | IUu U | IUu u
COB; COBEpILEH | COBEpPUIEH | COBEPUIEH | COBEPILIEH
BUJIIET CTBOBaHMSI | CTBOBAHMS | CTBOBaHUS | CTBOBAHU
KOHKDETHBIE TEXHOJIOTH | TEXHOJIOTH | TEXHOJIOTH | S
3a1adK y | 4ECKHX YEeCKUX YEeCKUX TEXHOJIOT
mamedars myry | POUECCOB | MPOLECCOB | MPOLECCOB | HYECKHX
X , HE | , UMEIOTCS | ,  JIeJIaeT | MPOLEecco
Jienaer HEJOYEThl | HEerpyOble | B, AelaeT
UCCJICI0BAHMS;
OIMOO0K OIMOKHU rpyosbie
OIMOKHU
BJIa/IETh: METOJIMKOMN IPOBEACHUS SKCIIEPUMEHTAIBLHON paboThI
Haspixamu | HaBbikamu | HaBbikamu | HaBbikam
MPUMEHEH | MIPUMEHEH | MPUMEHEH | U
Ys 3HAHUM | Ul 3HAHUW | U 3HAHWUM | IPUMEHEH
N CBOMCTB CBOICTB CBOICTB us
uHpopmanmeit o N
¢uszmueck | pusmyeck | pusMyeck | 3HAHUU
HA3HAYCHUU u .
170'¢ ux ux CBOWCTB
obacTsax
MpPaKTHYEC | MpaKTU4eC | MpakTudec | puamveck
IMPUMCHCHUA o o o
KOM KOM KOU ux
OCHOBHBIX
NESITENIbHO | IEATENBbHO | IEATENbHO | MpaKTU4e
XHUMHUYECKIX .
cTH; 0e3 | CTH; €ecCThb | CTU; €CTb | CKOU
BEILECTB
OImMOOK W | HEJOYETHl | HErpyOble | MesATEIbH
HEZ0YETOB OLIMOKHU OCTH;
eCcTh
rpyobie
OIMOKHU
3HaTh: KOJUYECTBEHHBIC 3aKOHBI XUMUUYECKOW KUHETHUKH, OCHOBHBIC
MOJIO’KEHUS XMMHUYECKON TePMOJIMHAMUKH
OCHOBHBIC 3HaeT 3Haer [Tmoxo YpoBeHb
MOHATHUSA U | OCHOBHBIE | OCHOBHBIE | 3HAET 3HAHUH
3aKOHBI O00I1Ieli | HOHATUA U | TOHATHS U | 3aKOHOMe | HHXKE
XUMUH, 3aKOHBI 3aKOHBI PHOCTH MUHUMAI
XUMHUYECKON o0bweit o0meit npoTekanu | PHPIX
TepMoAMHaMuKy | XAMHH, XMMUH, o lee60BaH
" kuHeTHKy; | SAKOHOMC | 3ar0n0Me | mpomeccos | A
KpUTEpUH, PHOCTH PHOCTH nomyckaer | AMEOT
MIPOTEKAHU MECTO
OTIPEIETISIOINE MPOTEKAaH | MHOXECTB
s rpyobie
HalpaBJI€eHUE | IPOLECCOB us 0 OIHGKH
[IK-2 I1K-2.2 r1youny He MPOIIECCOB | HErPYOBIX
OIHOO0K
CaMONPOM3BOIL | 1o hvciaer | HO
HOTO ONIHGOK JIOTTyCKaeT
MPOTEKAHUSA HECKOJIBKO
XUMUYECKUX U HErpyObIX
9JIEKTPOXUMHUYE OmMOOK
CKHX
MIPOIIECCOB.

YMETb: BBIINIOJIHATH XHUMHYCCKHI OKCIICPHU
AHAJIM3UPOBATH PC3YJIbTATELL HaGOpaTOpHLIX I/ICCJ'IC,ZLOBaHI/II‘/’I.

MEHT; 00pabaThiBaTh H

IIpumMeHATH
3HaHUSA
OCHOBHBIX

IIpumensr
b 3HaHUA
OCHOBHBIX

IIpumensr
b 3HaHUA
OCHOBHBIX

He ymeer
IIPUMEHST
b 3HaHUi

IIpumens
Th 3HAaHUS
OCHOBHBIX




(bu3uKo- (bu3uKo- bu3uKo- OCHOBHBIX | (pu3nKO-
XUMHYECKUX K | XHMHUYECK | XUMUYECK | PU3UKO- XUMHAYECK
MPOUCXOAAIINM | UX K | uX K | XUMHYECK | UX K
B HUX | IPOMCXOJ | MPOUCXOA | UX K | IPOUCXO]T
mporeccaMm; He | UM B | AIIUM B | IPOUCXOJ | SAIIMM B
ZIeJIaeT OMIMO0OK | HHUX HUX AIAM B | HUX
mporiecca | mporecca | HEX npoiecca
M; M; JeNaeT | mporecca | M; HE
UMEIOTCSL | HerpyOble | M; JeNaer | jenaeT
HENOYETHl | OLIMOKHU MHOTO OLINO0K
OIINOOK
BIIAJICTh: TIpUEMaMu paboThl Ha (HU3UKO-XMMHUYECKOHN ammaparype u
JIOTIOJTHUTEITBHBIX JIA0OPATOPHBIX YCTAHOBKAX
[Ipencras
JIEHEI Brimoanasa
. Camocros | CamocTost HABLIKIL or
udopatieil o TCIBH 0 | TEIBH O o locTosT | HayuHO
HasHAICHUN W | poinonnse | BBIMOMHSE N v
o0acTax €IbH  OH | HCCIIEIOB
T HAy4yHO- | T Hay4yHO-
NPUMEHEHUS HAy4HO- aTeNnc
HCCIIeI0Ba | HCCIemn0Ba N
OCHOBHBIX N HCCIEN0Ba | KUH
TENbC KW | TEJIbC KYIO N
XUMHUUYECKUX e, 663 | pabor TENbC KOU | MMPOCKT C
BELIECTB PeKT, p Y paboTHl, rpyobIMH
OIHOOK M | UMEIOTCS
AMEIOTCS omuroKaM
HEIOYETOB | HEMOUYETHI
Herpyoble | u
OILIMOKH

OueHouyHblE MaTepHUabI

Il TIPOBENEHUSA TEKYyLIEro KOHTPOJS U
MIPOMEKYTOUHOM aTTecTaluu npuBeaeHsl B [Ipunoxenuun k paboueit mporpamMmme
JUACLUILIVHBL.

[losHBIM KOMIUIEKT 3aJaHUM W MaTEpPUAIOB,
OIICHMBAHUSI PE3YJIbTATOB OOYYEHUS MO IUCHUUIUIMHE, XpaHUTCA Ha Kadeape
pazpaboTuuka.

HEOOXOOUMBIX IS




5. YVuedno-mweroamueckoe 1 HHGpopMauHoHHoe odecrieyerne JIMCHHILTHHDI
S0 Muedno-meroanyeckoe odecnevenie

I OchoBhas Jinreparypa
I usindeckas Xumus : yuednuk ans Byszos / A. I'. Ctpomoepr, 1. I
Cemuenko ; noa pea. A. I'. Ctpombepra. - 6-e u3a., crep. - M. : Beicul. wk.,
20006. - 527 ¢.: un. - ISBN 5-06-003627-8. - TekcT : HeMmocpeACcTBEHHbIH.

2. dusznueckas xumus : yuedbnuk ans syszos / E. I'. Mnnoautos, A. B.
Apremos, B. B. batpakoB. - M. : Axamemus, 2005. - 448 c. - (Buicwee
npogeccHonansbioe  odpasoanue). - ISBN  5-7695-1456-6. - Tekcr
HCTTOCPE/ICTBEHHBII.

5.1.2. JlononuutensHas inteparypa
Lo Coparotsnk no xumun @ cnpaBoddnik / cocT. @ JI B. Cuporkuna, ' O,
poreun. - Kaszans : KIJY, 2015, - 99 e, 2,63 Mb. - URL:
hitps:/dib.kgeuru/irbiso4r_plus/index.html. - ~B. w. - TekcT : aneKTPOHHDII1.

2. Cuporknna JLB. Xumus. ®usnyeckas U KOMJOWIHAS XHUMHS @ yueOHO-
Metoanueckoe nocodue / J1. B. Cupotkuna. - Kasanb : KIDV, 2020. - 176 c. -
URL: https://lib.kgeu.ru. - TekeT : 2n1eKTPOHHBIH.

3. Kykos, b. JI., ®uzuueckas xumusa : yuebnuk / b. JI. Kykos. —
Mocksa : KnoPye, 2022, — 351 ¢. — ISBN 978-5-406-09476-1. — URL.:
https://book.ru/book/943135. — TekcT : 3MeKTPOHHBIIA. g =
f.-;zsii.-'@;aOTEKA5

Ky |,

—_—

5.2. Undopmaunonoe odecneveHue

i

CUICKTPOHHBIC 1 HHTCPHET-pecypebl
DaerTponno-onosinoreuHas cuctema «Jlanby, https://e.lanbook.con/

2. DHuUMKnonenH, coBapH, cnpaBouHuku, http:/ www.rubricon.com

3. Hopran "OTkpoiToe odpasosanue", http://npoed.ru

4. Eamnoe  okHo  jmoctyma K 0Opa3oBaTtenbHLIM  pecypcam,

hitp://window.edu.ru

5.2.2. lpodeccnonansubie 6a3bl naHHbX / MH(pOPMaHOHHO-CIpaBOUHbIC
CHCTEMBI )

I. CnpaBouHasi  npaBoBas  cHcTeMa «Koneynbrant  Ilntoc»,
http://consultant.ru

2. Topran  denepanbHBIX  TOCYAAPCTBEHHBIX  00pa30BATENbHBIX
CTanapTonR shictiero odpasosatus, hitp:/fgosvo.ru

2.2 Juensiontoe 1o cBOOOAHO  PacipocTPaHseMoe  [POrpaMMioe
ICHCHIC IICHHTTHIILI
I. bpaysep Chrome. Cucrema noucka nHGOpMalUM B CETH HHTCPHET

(BKIIOYas pyCCKOA3bIUHBIA MHTEpHET), https://www.google.com/intl/ru/chrome/
2. Adobe Acrobat. [laker nporpamm, https://get.adobe.com/ru/ reader/
3. LMS Moodle. Cospemetnnoe porpamMmHoe odecneuexmne
hitps://download.moodle .org/releases/latest/



6. MaTepuaJbHO-TeXHHYECKOE o0ecnevyeHne TUCIUTIINHBI

Haumenona HaumenoBanue
HUE BUJIa yU4eOHOH y4eOHOU ayTUTOPHH, [Tepeuens HEOOXOIUMOTO OOOPYIOBAHUS
paboThI CHEeIUATN3UPOBAHHOM Y TEXHUYECKUX CPEACTB O0YUCHUS
nmabopaTopuun
Jlekuun Yyebnas aynuTopus Crnennanm3upoBaHHas ydeOHas MeOelb,
JUIE  TIPOBEACHUS  3aHITUI|TEXHUYECKHE CpEeACTBAa OOYYeHUs, CIyXKallue

JICKIIMOHHOI'O TUIIa

JUIs TIpelicTaBieHus] ydyeOHOoW uHbopMaluu
OoNbIIOW  ayaUTOpUU  (MYJIBTUMEIUHHBIN
MPOEKTOp, KOMIIbIOTEp (HOYTOYK), 3KpaH),
JIEMOHCTPAIIMOHHOE 000pYyAOBaHME, y4eOHO-
HarJsAHbIe TOCOOUS

[TpakTuyec Vuebnas aymuropust Crnenuanu3upoBaHHast yueOHas
KHe JUIA  TPOBEJICHHUS  3aHATHH|MeOeNlb, TEXHMYECKME CPEICTBA OOydYEHUs
3aHgaTUg |CCMHUHAPCKOro THIA, (HoyTOYK), OKpaH, JOCKa ayJUTOpHAasd,
TPYIIOBBIX M UHAMBUAY-\1aGnpuna Menneneea, "CTaHgapTHBIA pan
AJIbHBIX KOHCYJILTAHI, | ok TpofHBIX  TOTEHIMATOB", TabaMIa 0

TCKYyLICTO Kf)HTpOJ'[S[ u TB

IMPOMEKYTOUYHOU aTTECTALIlNU

JIaboparop YueOHas Crienmann3upoBaHHOE nmaboparopHoe
Hble paboTel  |[1aboparopus B-510, B-519.  |obopynoBarne 1o mpodumo  n1abopaTopuu:
ycTpoiictBo  BeinmpamuTenbHoe  BCA-5K,
MITATUBBl  METALINYECKUE,  XUMHUYECKHE

peaktuBbl (0T 10 T 10 1 Kr B CTEKJIISTHHOW M
MJIACTUKOBOM Tape), XUMUYECKasl CTCKIISTHHAS
nocyzaa, Tabnuna MenzeneeBa, Ta0nuia Mo

Thb, Tabmma "CraHIapTHBINA s
AJICKTPOTHBIX MMOTEHIIHAIOB", JocKa
ayJIUTOpHasl.

CamocTosTenpHast
pabota

KomnbroTepHsiii kiacc ¢
BbIxos10M B MHTEepHET B-600a

CrennanusupoBaHHas yyeOHas MeOenb Ha
30 nmocamounblx MecT, 30 KOMIBIOTEPOB,
TEXHUYECKHE cpeacTa o0y4YeHHs
(MyNIBTUME-IUHHBIN POEKTOp, KOMIIBIOTEP
(HOyTOYK), 9KpaH), BUJICOKaMEpHI,
IporpaMMHOe o0ecrieyeHue

YuraapHBIN 3ai1
OuOIIMOTEKH

Crenmanu3upoBaHHasi MeOEb,
KOMIIBIOTEPHAsI TEXHUKA C BO3MOXKHOCTBIO
BbIXOZa B MIHTepHeT 1 oOecnieueHreM
nocryna B OMOC, 3kpaH, MyJIbTUMEANNHBIN
MIPOEKTOP, IPOrpaMMHOE OOecreueHne

7. Oco0eHHOCTH OpraHu3anuyM 00pPa3oBaTeJIbHON AeATEJLHOCTH JIsI
JIMIL ¢ OTPAHNYEHHBIMHM BO3MOKHOCTSIMH 3/10POBbS U MHBAJINI0B

JIviia ¢ OrpaHMYeHHBIMH BO3MOXKHOCTSIMU 3710poBbsi (OB3) 1 MHBaNUIbI
UMEIOT BO3MOYKHOCTh OECHPENSATCTBEHHO NEpeMEIarbcsi U3 OIHOIO0 y4eOHO-
J1a00paTOpHOTO KOpIyca B JPYroil, IOJHATbCA HA BCE JSTaXU y4eOHO-
71a00paTOPHBIX KOPITYCOB, 3aHUMATHCS B YUEOHBIX U MHBIX TOMEIICHUSAX C YYETOM
0Cc00EHHOCTEHN MCUX0(U3NIECKOTO PA3BUTHUS U COCTOSIHUS 3/TOPOBbSL.




st 06ydyenust nuu ¢ OB3 1 MHBaNUI0B, UMEIOIINUX HAPYIICHHUS] ONOPHO-
JIBUTATEJIBLHOTO anmnapara, 00ecriedeHbl YCIOBHs OeCpensaTCTBEHHOrO J0CTymna
BO Bce yueOHble mnomemieHus. MuHdbopmanus o chnenuanbHBIX YCIOBHSX,
co3faHHbIX s oOydaronmuxcst ¢ OB3 u mHBanmuaoB, pa3MmelleHa Ha caifte
yauBepcuteta www//kgeu.ru. VimMeeTcs BO3MOXKHOCTh OKa3aHHUSI TEXHUUECKOU
IIOMOIIIM  AaCCUCTEHTOM, a  TaKXe  YCIyr  CypIONEpPEBOAYMKOB  H
TUQIOCYPAOTIEPEBOTUNKOB.

JUis apmantanmu K BocnpuATHio JunamMu ¢ OB3 u uHBamuagamu ¢
HApYIICHHBIM CIIyXOM CIPaBOYHOTO, y4eOHOro MaTepuajia IO AUCHUILIINHE
00eCreunBarOTCsl CIEAYIOUIUE YCIOBUS:

- I JIydlled OpUEHTaUWd B ayJUTOPHUH, NPHUMEHSIOTCS CUTHAJIbI
OTIOBEILICHUS O HavaJie ¥ KOHIIE 3aHATHS (CJIOBO «3BOHOK) MUIIETCS Ha JIOCKE);

- BHUMaHUE CIa0OCIBIIIAIIEro 00y4aroerocs: MpuBiIeKaeTcs Mneaarorom
YKECTOM (Ha IJICHO KIIAJETCS pyKa, OCYIIECTBIISETCS HEPE3KOE MOXJIONbIBAHUE);

- pasroBapuBas ¢ 00y4arolUMCs, IeAarorndyeckuii paboTHUK CMOTPUT Ha
HEro, TOBOPUT SICHO, KOPOTKUMHU NPEJIOKEHUAMHU, 00ecreunBasi BO3MOKHOCTb
YTEHUS 10 Ty0am.

Kommnencanusi 3aTpyJHEHUN pPEYEBOrO0 M MHTEIUIEKTYaJlbHOTO Ppa3BUTHUS
ca0ocHbIIAMX 00YYaroIIUXCsl IPOBOAUTCS ITYTEM:

- HCTIOJIb30BAHMUSI  CXEM, JMarpaMM, pHUCYHKOB,  KOMIIBIOTEPHBIX
MPE3EHTAlUN C TUIIEPCCHUIKAMH, KOMMEHTHUPYIOUUMHU OTJEIbHBIE KOMIIOHEHTBI
U300paKEHNUS;

- PeryJsipHOrO NPUMEHEHUS YIPAKHEHH Ha TpaduuecKoe BbIJIEICHUE
CYIIIECTBEHHBIX MPU3HAKOB IPEIMETOB U SBICHUII;

- obecrieueHus] BO3MOXKHOCTH ISl 00YYaroIlerocs MOJYyYUTh aJIPECHYIO
KOHCYJIbTAIIMIO 10 3JIEKTPOHHOM MOYTE 110 MEpe HEOOXOAUMOCTH.

Hnst amantanuu Kk Bocnpuaturo jgurnamu ¢ OB3 u uHBamugamu ¢
HapylIeHUSAMHU  3pPEHHUs]  CIPABOYHOIO, y4yeOHOro, IMPOCBETUTEIHCKOTO
maTepuanga, I[PEeAyCMOTPEHHOrOo  00pa3oBaTENbHOM  mporpamMmon 1o
BHIODAHHOMY  HAINpaBJICHUIO TMOATOTOBKHU, OOECIIEUYUBAIOTCS  CIETYIOIIHE
YCIJIOBHSL:

- BeieTcsl ajanTtanuus opuIMalbHOTO caiita B ceTu MHTEpHET ¢ yuyeTom
O0COOBIX TOTPEOHOCTEN HHBAIUIOB IO 3PEHUI0, OOECIEYMBACTCS HAIUYUE
KpyHHOIIPU(TOBOM CHpaBOYHOM HH(POpMAMKU O pacHUCaHUM Yy4eOHBIX
3aHATHI;

- IeJarOTUYeCKUii pabOTHHUK, €ro coOecelHUK (MpU HEOOXOAMMOCTH),
OPUCYTCTBYIOILIME HA 3aHATHUH, MPEJICTABISIIOTCS OOydarolUMCs, IPU 3TOM
KaXXIbIH pa3 Ha3bIBAETCS TOT, K KOMY MeJarornuyeckuil paboTHUK oOpalaercs;

- IEHCTBUS, JKECThI, MEPEMEIICHNS MEeAarornyeckoro paboTHUKa KOPOTKO
U SICHO KOMMEHTHPYIOTCS;

- meyatHas WHOOpMAIUS TPEIOCTABISAETCS KpYyMHbIM Ipudtom (ot 18
MYHKTOB), TOTAJIbHO O3BYYHBAETCS;

- obecnieunBaeTcss HeOOXOAMMBIN YPOBEHb OCBEIIEHHOCTH TTOMEIIEHU;

- PEJIOCTABIISIETCS] BO3MOKHOCTh HCIIOIB30BaTh KOMITBIOTEPHI BO BPEMs
3aHATHA M TIPaBO 3alUCH  OOBSCHEHWM Ha JUKTOGOH (MO KEJIaHUIo



http://www.kgeu.ru/

o0y4Jarommxcsi).

dopma MpOBEACHUS TEKyIIEH M TNPOMEXYTOYHOH aTTecTaluu JUis
obOyuatomuxcs ¢ OB3 u UHBaIMAOB OIpeneiseTcss IMelaroru4ecKuM
pabOTHUKOM B COOTBETCTBMM C Yy4eOHbIM IutaHoM. [Ipu HeoOxoaumocTH
oOyuatomemycs ¢ OB3, wuHBamuaAy ¢ y4eToM HX HWHAUBUAYAIbHBIX
NCUXO0(U3NUECKUX 0COOCHHOCTEMH aaeTcs BO3MOKHOCTb POUTH
IPOMEXKYTOUHYIO aTTECTAIlMI0 YCTHO, NMMChMEHHO Ha Oymare, MUChMEHHO Ha
KOMIbIOTEpe, B (¢GopMe TECTUPOBaHHUA U T.I., JUOO TMPEAOCTaBISAETCS
JIOTIOJTHUTEIHHOE BPEMsI IJIsl TIOJTOTOBKHU OTBETA.

8. MeTroanueckue PpeKOMeHJAAUMM JIJIA  NpenojaBaTejied 1o
OPraHu3aluu BOCIMTATEIHLHONH PAa00THI ¢ 00yYAIOIIUMUCH.

Meroauueckoe oOecredyeHrue Mpouecca BOCHUTAHUS —OOYYaArOIIMXCA
BBICTYIa€T OJHMM U3 OINpEACTAIomUX (HaKTOPOB BBICOKOTO KayecTBa
oOpa3oBaHHUs. [IpenogaBarens BY3a, JIEMOHCTPHUPYS BBICOKHU
npoecCUOHaNM3M,  JpPYAMIMIO,  YETKYI0  TPaXIaHCKYI0  MO3HUIHIO,
CaMOJIMCIIMIUIMHY, TBOPYECKUN MOAXOJ B PEIICHUU MPOPECCHOHAIIBHBIX 3a]1ad,
B Xole 00pa3oBaTeNbHOTO Ipolecca CHocoOCTByeT  (OPMUPOBAHUIO
TrapMOHUYHOM TUYHOCTH.

[Ipu peanuzanuy AUCHMIUIMHBI TMPENOJABATEIb MOXXET HCIOJIb30BaTh
CJIEYIOIIE METO/Ibl BOCIUTATENILHOU PabOTHI:

- MeTtojpl (OpPMUPOBAHMS CO3HAHMS JUYHOCTH (Oecena, JUCIYT,
BHYIIICHUE, WHCTPYKTaX, KOHTPOJb, OOBSICHEHHE, MPUMEP, CAMOKOHTPOJIb,
pacckas, COBET, YOeKICHUE U Jp.);

- METOABl OpraHM3alMHh JEATEIBHOCTH H (OPMHpPOBAHHUS OIBITA
MoBeJIeHUs (3a7aHue, OOIIECTBEHHOEC MHEHHUE, TeJarornyeckoe TpeOoBaHuUeE,
Nopy4YeHue, TPUYyYCHHEe, CO3JaHHE BOCIUTHIBAIOUINX CHUTYallWid, TPEHUHT,
YIOpa)KHEHHE, U Ap.);

- METOJbl MOTHUBAIMU JEATEIBHOCTH U TOBelIeHUs (0J00peHue,
MOOUIPEHUE COIMAIbHOM aKTHBHOCTH, OPUIIAHKE, CO3/IaHUE CUTYyallUi ycriexa,
CO3JaHME CUTyalluid MJii OMOIMOHAJIHHO-HPABCTBEHHBIX  MEPEKUBAHUM,
COPEBHOBAHHUE U JIp.)

[Ipu peanmuzanuu JUCHUIUIMHBI TPENOAABATENb JODKEH YUYUTHIBATH
CJIeIyIONTUE HANIPABJICHUS BOCITUTATEIILHON JESTEIIHLHOCTH:

I'padsicoanckoe u nampuomuueckoe ocnumanue:

- hopMHpOBaHHUE Yy OOYYAIOIIMXCS LIETOCTHOTO MUPOBO33PEHUS, POCCUICKOM
UJICHTUYHOCTH, YBKEHUSI K CBOEH CeMbe, OOIIECTBY, TOCYAapCTBY, MPUHITHIM B
ceMbe M OOIIECTBE TyXOBHO-HPABCTBEHHBIM U COIMOKYJIBTYPHBIM IIEHHOCTSIM, K
HAIlMOHATBHOMY, KYJIBTYPHOMY M MCTOPHUYECKOMY Haclienuto, (OpMHUpOBaHUE
CTPEMJICHUS K €70 COXPAHEHUIO U Pa3BUTHIO;

- bopMupOBaHUE Yy OOYYAIOIIMXCS AKTUBHOM TPaKIAHCKOM TO3UIINY,
OCHOBaHHOH Ha TPAJUIIMOHHBIX KYJbTYPHBIX, IyXOBHBIX M HPABCTBEHHBIX
HEHHOCTAX POCCHUICKOro OOILeCTBa, Uil MOBBIILIEHNUS CIIOCOOHOCTH OTBETCTBEHHO
pEaTM30BbIBATH CBOM KOHCTUTYIIMOHHBIE TIPaBa U 00S3aHHOCTH;

- pa3BUTHE TPABOBOM U TMOJUTHYECKOW KYyJIbTYpPhl OOyYaromIuxcs,



pacliupeHre  KOHCTPYKTMBHOIO  y4yacTUs B MNPHUHATHH  PELICHUH,
3aTparvBalOlUX WX IMpaBa U HMHTEPECHl, B TOM YHCIE B Pa3aU4HbIX (popmax
caMOOpraHu3alliy, CaMOYIIpaBJeHus, OOLIECTBEHHO-3HAYNMOM JACSITEIbHOCTH;

- bopMHpOBAHHWE MOTHUBOB, HPABCTBEHHBIX U CMBICIOBBIX YCTaHOBOK
JUYHOCTH, TIO3BOJIAIONIMX  TPOTHUBOCTOSTH  DKCTPEMHU3MY, KceHohoOuw,
JACKPUMHUHALIMM TI0 COLUUAIBHBIM, PEIUTHO3HBIM, PACOBBIM, HAIMOHAJIBHBIM
MpU3HAKaM, MEXITHHUECKOU H MEKKOH(PECCHOHAIBHON HETEPITUMOCTH, IPYTUM
HETAaTUBHBIM COIIMAIIGHBIM SIBICHUSM.

/[lyxoeHo-npagcmeennoe gocnumanue:

- BOCIIUTAHHUE YYBCTBA JIOCTOMHCTBA, YECTH U YECTHOCTH, COBECTIIUBOCTH,
YBAXKEHUS K POAUTEIIAM, YUUTEISAM, JIFOASM CTAPUIEro NOKOJICHHUS;

- hbopMHpOBaHKE TPHUHIMIIOB KOJJICKTUBU3MA U COJUIAPHOCTH, ayXa
MUJIOCEPIUSL U COCTPaJlaHusl, IPUBBIYKU 3a00TUTHCS O JIIOASX, HaXOMSIIUXCS B
TPYJHOU KU3HECHHOW CUTYaIlWH;

- hopMHpOBaHKE COMUIAPHOCTH M YyBCTBA COIIMAIbHON OTBETCTBEHHOCTH
[0 OTHOLICHUIO K JIOASIM C OrPaHUYECHHBIMU BO3MOXHOCTSAMU 310POBbBS,
MIPEOJIOJICHUE TICUXOJOTUYECKUX OapbepoB IO OTHOIICHHIO K JIIOASM C
OTPAHUYEHHBIMHU BO3MOXXHOCTSIMU;

- (hopMHUPOBAHUE SMOIIMOHAILHO HACHIIICHHOTO U JTyXOBHO BO3BBIIIEHHOTO
OTHOIICHHUSI K MHpPY, CHOCOOHOCTM M yMEHHUS TMepelaBaTh JPYyTrUM CBOM
ACTETUYECKUH OTIBIT.

Kynomypno-npoceemumensckoe socnumanue:

- hopMUPOBAHUE ICTETUUECKON KApTUHBI MUPA;

- popMUpOBaHUE YBaXKEHUS K KYJIbTYPHBIM LEHHOCTSM POJHOTO IOpoja,
Kpasi, CTPaHbl;

- IOBBIIIIEHNE TTO3HABATEIbHON aKTUBHOCTH O0yYaOLIUXCA.

Hayuno-obpazosamenvnoe socnumanue:

- hopMHpoOBaHKe y 00YUYaIOIMIUXCSl HAYYHOTO MUPOBO33PEHUS;

- hopMHpOBaHKE YMEHUS TIOJIy4aTh 3HAHUS;

- opMuUpOBaHNE HABBHIKOB aHAJIN3a U CUHTE3a MHPOPMAIINH, B TOM YHCTE
B PO(ECCUOHATILHON 00JIacTH.
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r. Kazans, 2023

OueHouHble Marepuajipl 1O AUCUHUIUIMHE «Du3znueckas XUMHS»,
MpeHa3HAYCHHBI 11 OICHUBAHMS PE3yJIbTaTOB OOy4YEHHS Ha COOTBETCTBHE
WHJIMKATOpaM JTOCTUKECHUSI KOMITIETCHIUH.

OrneHrBaHMe Pe3yJbTATOB OOYUYEHUS MO TUCIUIIINHE OCYIIECTBISETCS B
pamkax Tekyuiero KouTpoiist (TK) u npoMexyTouHOM aTTecTaluu, MpOBOIUMBIX
1o 6aibHO-pelTuHroBoi cucreme (bPC).

1.TexHosiornyeckasi kKapra

Cemectp 7
PelitnHroBRIE TOKA3aTENN
[¥a]
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SRS sl B =
Pasnea 1. « Xumuueckas TK1 15-

et 15 | 0-15 15-30
TEPMOJUHAMUKA 30
KonrposnbHas padorta (KatpP) 5 5
3amuTa J1abopaTopHOH padOTHI 5
Cobecenopanue (Coc) 5 10
Paznen 2. « @a3oBbie TK2 15-

! 15 |0-15 15-30
paBHOBecus. PacTtBopb» 30
Kontpomnsnas padora (KHTpP) 5 5
3amura 1abopaTopHON paboTHI 5
Cobecenopanue (Coc) 5 10
Paznen 3. «X eckas | TK3 25-

! HHHeCKa 25 |0-15 25-40
kuHeTnka. Katanus» 40
Tect 10 5
3amura 1abopaTopHON paboTHI 5
Cobecenopanue (Coc) 15 | 10
IIpome:xxyTOYHAs aTTeCTANMSA oM 0-45
(3K3amMeH)
3asaHue NpoMeKyTOUHON 0-15
aTTeCcTaluu
B =

MUCbMEHHOHN Gopme 1o 0-30
omreram




2. OueHoYHbIe MaTepUAIIBI

arrecTanuu

[IIkana oueHKH pe3yabTaTOB OOYUEHHUS 110 AUCIUIUIHHE:

TEeKYIIer0 KOHTPOJsi W  MPOMEKYTOUYHO#

YpoBeHb c(hOpMHUPOBAHHOCTH

HHAUWKATOpa KOMIICTCHIUHA

. o Hixe o
Boicoknit | Cpenuuit Huzkni
3amranu- CPCAHETO
Koz Kozx POBaHHBIC |51 85 510 100| 0T 70 110 84 | 0T 55 10 69 | 0T 0 10O 54
KOMITIe- | WHIUKaTopa pe3ynbTaThl
TEHIIMU | KOMIIETEHIMH | OOy4€EHHMS 110 [lIxana oneHnBaHUs
HCIUILINHE HEYJIOB-
Auch YAOBJIET- YA
OTJIMYHO XOPOIIIO JIETBOPHU-
BOPHUTEIBHO
TCJIIBHO
3a4TEHO HE 3a4TEHO
3HaTh: OCOOCHHOCTH TMPOTEKAaHUS XUMHUYECKOTO IIpolecca |
MEXaHH3Ma XUMHUICCKOU PEaKITuu
OCHOBHBIC 3HaeT 3Haer [Tmoxo YpoBeHb
IMOHSATHUS H | OCHOBHBIE | OCHOBHBIE | 3HAET 3HaAHUHN
3aKOHBI  OOIel | HOHATUA U | [IOHATUS U | 3aKOHOMEe | HUXKE
XHUMHUH, 3aKOHBI 3aKOHBI pHOCTHU MHHHMAT
XUMHUYECKON obweit o0meit npotekanu | PHPIX
TepMoaMHaMHUKH | XIMHH, XUMHH, o lee6OBaH
u kuHeTHKy; | SOKOHOME | 3ar0n0Me | mpomneccos | MY
HOCTH AMEIOT
KPUTEPHH, pHOC pHOCTH JOTTyCKaeT Cro
MIPOTEKaH! MECTO
OTIPEICTISIOIINE MPOTEKaH | MHOYKECTB
b rpyobie
HamnpaBliCHUE W Hst 0
MPOLECCOB OImMOKHU
riyouny He MPOIIECCOB | HErPYOBIX
OIINOOK
CaMOTIPOU3BOJIb JToTycKaeT HO
HOT'O OLIHGOK JOTTYCKaeT
MPOTEKAHUS HECKOJIBKO
XUMHUUYECKUX U HErpyOBIX
DJIEKTPOXUMHUYE OmKrOOoK
TIK-1 TIK-1.1 CKHX
MIPOIIECCOB.
YMETh: UCIOJb30BaTh COBPEMCHHBIE METOJIUKH TIPH H3YICHHH

Pa3JIMYHBIX XUMHUYCCKUX NPOUCCCOB; BUACTH KOHKPETHBIC 3a/la4i U
HaMC4aTb NYTH UX UCCICIOBAHUSA

CaMOCTOSTEIIEHO
pemarb
KOHKPETHBIE
3a1a4u u3
pa3IUYHBIX
pas3nennos
XUMHH,
MIOJI30BATHCS
COBPEMEHHOM
Hay4YHOH u
IIPOU3BOJCTBEH
HOM
arnmapaTrypou
JUIsl TIPOBEACHUS

pemiaTth
THUIIOBBIE
3aJaud u
3a1aHus

B TOJHOM
o0BeMe
0e3
OIINOOK

pemiaTth
THUIIOBLIC
3aJaud U
3a1aHUA B
B IIOJIHOM
o0beMe ¢
Hemo4eTa
MU

Pemats
THUIIOBEIE
3a1a4un

c
HErpyobIM
u
OILINOKaMH
WA
BBITIOJIHAT
b 3aJaHus
HE B
TIOJITHOM
o0BeMe

[Ipu
pelieHnn
TUIIOBBIX
3ama4  He
IPOJEMOH
CTpUpOBa
HBI
OCHOBHBIE
YMEHHS,
UMEIOTCS
rpyOsie
OIMOKHU




MHKEHEPHBIX
U3MEpPEHU U

HAy4YHBIX
HCCIICIOBaHUIM.
BIIQJICTh. TEXHUKOM J1a0OpPaTOPHOTO SKCIEPUMEHTa, IIpaBUIaMHU
BBITIOJTHEHHSI  J1a0OpaTOPHOTO  TMPAKTHKyMa C  COOJIIOJICHHUEM
TpeOOBaHUI TEXHUKU OE30MMACHOCTH
METOJMKO | MeToauko | 6azoBeiMu | [Ipm
u u HaBBIKAMM | PCIICHUM
NPOBEJICH | MpoBeAeH | IPOBCIACH | SKCIICPUM
5 Hst WSt ust C€HTaJIbHBI
uHpopmanuel o XUMHYECK | xumuueck | XMMHYECK | X 3a1a4
HAa3HAYCHUU u oro oro oro UMEIOTCS
Egﬁi}fggg{m DKCIIEPUM | IKCTIEPUM ZE;EePHM ggi’ggfﬂ
OCHOBHLIX euta 0Oe3 | eHTa c I/IMGI:)TCﬂ
S — OoIMOOK ¥ | MUHHUMAJIb S
BelEeCTB HEJ0YETOB | HBIMU OLLIOKH
onnOKamMu
Hu
HeJodera
MH.
3HATh: TEOPHIO OKCIICPUMCHTAIBLHOTO UCCIICOBaHUS  (DU3HKO-
XUMHUYECKHUX CUCTEM
3HaeT B 1uenom | Henonnoe | @parmeHT | 3Haer
TeopeTnueckue | copmupo | 3HaHUE apHoe TEOpEeTUY
aCICKTHI BaBLIEECAd | TEOPETHUYEC | 3HAHUE €CKHe
OCHOBHBIX 3HAHHUE CKHMX TEOPETUYE | ACIIEKThI
paszieon TEOpPETHUYE | aCIIEKTOB | CKUX OCHOBHBIX
(bu3IecKoi CKHMX OCHOBHBIX | aCIIEKTOB | pa3feNioB
XUMHHU. aCMeKTOB | pa3/ieJIOB | OCHOBHBIX | (PU3MUECK
u OCHOBHBIX | (hu3Mueck | pa3fenoB | oi
OKCIIEPUMEHTAIl | pa3/esioB | OM XMMHUH. | QU3HUYECK | XMMHH.
BHOTO ¢usuueck | M Ol XuMuH. | U
HCCIIeTOBaHUS 0l XUMHH. | DKCHEPUM | H JKCIIEPUM
puzmko- u EHTANBHOT | SKCIIEPMM | CHTAJIbHO
XUMHNYCCKUX JKCIepuM | O C€HTaJIbHOTr | I'0
IK-1 IK-1.3 CHUCTEM B | egrajgnsgor | UCCIEIOBA | O HCCIIEI0B
COOTBETCTBUH C | HUA HCcIea0Ba | aHUA
IPOrpaMMON; He | yecnemosa | GU3UKO- HUS pusnko-
Zienaet OMWMOOK. | gug XHUMHYECK | huU3MKO- | XMMHYECK
buznko- AX CHCTEM | XUMHUYECK | UX
XUMHYECK | B HUX CHCTEM | CHCTEM B
UX cucremMm | COOTBETCT B COOTBETCT
B BUU C | COOTBETCT | BUH C
COOTBETCT | IIpOorpaMm | BUH C | IporpamMmm
BUU c | O, JenaeT | mporpamm | OM; HE
nporpaMM | MHOTO OH, AemaeT | AeJIaeT
Off; HETpyOBIX | TpyObIe OHIMOOK.
UMEIOTCS | OIMOOK OLIMOKH.
HEJOYCTHI.

YMETh:

TEXHUYECKON MHpOopMaIi Ha 6a30BOM YPOBHE;

OPOBOJIUTH MOMCK M 00pabOTKy Hay4HO M Hay4yHO-




yMeeT IUIAHUPOBAaTh M MPOBOAUTH XUMHYECKHH AKCIEPUMEHT Ha

0a30BOM ypOBHE

HCIIONB30BATE Ucnonp3y | Ucnons3y | Ucnonws3y | Ucnosb3y
COBDPEMEHHBIC €T 3HaHHWE | €T 3HaHWE | €T 3HAHHUE | €T 3HAHUE
METOJMKH  TIpH busuKo- ¢$u3uKo- (busuko- bu3uKo-
W3ydEeHHH XUMHUYCECK | XUMHUYECK | XUMHUYCCK | XMMHYECK
PATHYIHBIX ux IS | UX JUISL | BIX VIS | IX IS
ONTHMH3a | ONITHMH3a | ONTUMH3A | ONTHMH3A
XUMHUYCCKUX
15041 U | Huu U | Iuu U | Huu u
mporiec- 1 1 1 1
coB: COBEPIIICH | COBEPIICH | COBEPIIEH | COBEpIIEH
’ CTBOBAaHHMS | CTBOBAHHS | CTBOBaHHUS | CTBOBaHU
BHACTD TEXHOJIOTH | TEXHOJIOTH | TEXHOJIOTH | 5
KOHKPCTHLIC YECKUX YECKUX YECKUX TEXHOJIOT
sanadn 1| poreccoB | pOLECCOB | IMPOLIECCOB | MYECKHX
HaMcHaTe IIyTH | | HE | , MIMEIOTCS |,  JICJIaeT | MPOLECCco
nx eJIaeT HEJI0YeThl | HErpyObIe | B, J€JacT
UCCIICIOBAHMA, | ommOOK OLINOKHU rpyobie
OIINOKH
BJIJICTh: METOJMKOMN MPOBECHUS IKCIIEPUMEHTAIILHON PabOTHI
Hapwikamu | HaBeikamu | HaBeikamu | HaBeikam
IIPUMEHEH | MPUMEHEH | MPUMEHEH | U
WS 3HAHWM | Ul 3HAHUW | U1 3HAHWUM | IPUMEHEH
. CBOMCTB CBOMCTB CBOMCTB ns
uHpopmanmeit o N
¢usmueck | pusmyeck | pusMyeck | 3HAHUU
Ha3HAa4Y€HUU " .
ux ux ux CBOICTB
o0acTax
MpaKTUYEeC | MPAKTHYEC | MpaKTH4eC | GU3HUECK
HpI/IMeHeHI/ISI o - “
KOM KO KO ux
OCHOBHBIX
JIEATENLHO | IEATENIbHO | JACSTENIBHO | IpaKkTUue
XUMHYECKHUX .
cth; 0e3 | CTH; eCTh | CTH; €CTh | CKOM
BEIIECTB
OIMMOOK W | HEJOYEThl | HErpyOble | MesATEIbH
HEJI0YETOB OIIMOKH OCTH;
eCThb
rpyobie
OIMMOKHU
3HaTh: KOJUYCCTBEHHBIC 3aKOHBI XUMHUUYECKOW KUHETHUKH, OCHOBHBIC
TIOJIOKCHUSI XUMHYECKON TePMOTMHAMUKH
OCHOBHBIE 3Haer 3Haer [Timoxo YpoBeHb
MIOHSATHS U | OCHOBHBIE | OCHOBHEIE | 3HAET 3HaHWH
3aKOHBI OOIIeH | MOHATUSA U | [IOHATHUS W | 3aKOHOMe | HHXKC
XUMUH, 3aKOHBI 3aKOHBI pHOCTH MHHHUMAI
XHMHYECKON o0meH oO1meit nporekanu | PHbIX
TepMoauHaMuKky | XUMHH, XHMUH, Pl TpeboBan
u kuaetnky; | SAKOHOME | sapomome | mpomeccos | 17
[1K-2 I1IK-2.2 KpUTEpUH, PHOCTH PHOCTH nomyckaer | IMCIOT
MPOTEKaH! MEeCTO
ONpeIETI0INE MPOTEKaH | MHOXKECTB
s rpyobie
HarpaBJeHUE | ust 0
MPOIIECCOB OIINOKHU
rIyOuHy He MPOIIECCOB | HETPYOBIX
OIIMOOK
CaMONPOU3BOIL | ;1o cicaer | HO
HOT'O OIMHGOK JIOTITyCKaeT
MPOTEKAHUS HECKOJIBKO
XUMUYCCKUX | HEerpyObIX
JJIEKTPOXUMUYE omuboK

CKHX




IPOIIECCOB. | | | |

YMETh: BBINOJHATh XUMHUYECKHH HKCIEPUMEHT; 00palaThiBaTh U
aHAJIM3UPOBATh PE3yJIbTAThI JA0OPATOPHBIX UCCIIEIOBAHUH.

IIpumeHnATH IIpumensar | [Ipumensar | He ymeer | llpumens
3HAHUSA b 3HaHUA | b 3HaHUA | IPUMEHST | Th 3HAHUS
OCHOBHBIX OCHOBHBIX | OCHOBHBIX | b 3HaHHUS | OCHOBHBIX
busuKo- ¢busuKo- (bu3uKo- OCHOBHBIX | (pu3uKO-
XUMHYECKUX K | XHMHUYECK | XUMUYECK | U3UKO- XUMHUYECK
MPOUCXOJSAIINM | UX K | UX K | XUMHYECK | UX K
B HUX | IPOUCXOJ | MPOUCXOA | UX K | IPOUCXOJT
mpoleccaM; He | AIUM B | SIIUM B | IPOMCXOJ | SIIIUM B
JIeNIaeT OMMOOK | HUX HUX SIUM B | HUX
mpolecca | mpoiecca | HUX nporecca
M; M; JeJaeT | mporecca | M; HE
UMEIOTCSL | HerpyOble | M; Jenaer | Jenaer
HEJO0YEThl | OMIMOKH MHOTO OIMO0K
OIIMO0K

BJIAJICTh: MPUEMaMHU pabOThl HA (PU3UKO-XMMHUYECKOHN ammaparype u
JIOTIOJIHUTEIIbHBIX Ja00PaTOPHBIX YCTAHOBKAX

[Ipencras
JIEHBI Brimogusa
. Camocros | Camocrost HABLIKIL or A
Hnopuanmeii o TCIIBH 0| TeIRH 0 CaMOCTOSIT | HAYYHO
HasHAYCHUN M| ppihonase | BBIMONHSE . o
o0acTax eIbH  OH | UCCIIENOB
T HAY4YHO- | T HAy4YHO-
MIPUMCHEHUS Hay4HO- aTeNnbC
HICCIIENOBA | UCCIIENOBA y
OCHOBHBIX HCCJIEN0OBA | KUK

TEJNbC KHH | TEIBC KYIO
npekt, 6e3 | padory,
OMMOOK M | UMEIOTCS
HEJ0YCTOB | HEJOUYETHI

XUMHYCCKUX
BCIICCTB

TEJIbC KOW | MPOEKT C
paboThl, rpyobIMu
UMEITCA | OlIMOKaM
HerpyOble | u

oMOKU

Ouenka «OTJMYHO» BBICTABIISIETCS CTYIEHTY, KOTOpBIM 00iamaeT
BCECTOPOHHUMHM, CUCTEMATU3UPOBAHHBIMU U TJIYOOKMMH 3HAHUSIMHU MaTepuaia
y4eOHOM MporpaMMbl, yMeeT CBOOOHO BBHITIOJIHATH 3aaHusl, MPEyCMOTPEHHBIC
y4eOHOM MPOTrpaMMOM, YCBOWJ OCHOBHYIO M O3HAKOMHMJICS C JOTIOJIHUTEIIBHOM
JIATEPATYPOHU.

Ornenka «Xopouio» BBICTABISECTCA CTYACHTY, OOHApYXUBIIEMY TOJIHOE
3HaHWE Marepuaia y4eOHOW TPOrpaMMbl, YCIEIIHO  BBIIOJHSIOMIEMY
PEIYyCMOTPEHHBIE YYEOHOW MpOrpaMMoi 3aJaHusi, YCBOUBIIEMY MaTepHal
OCHOBHOM JIUTEPATYPHI, PEKOMEHIYEMOH yu4eOHOM MpOoTrpaMMOi.

OueHka «YIOBJIETBOPUTEIbHO» BBICTABISIETCS CTYICHTY, KOTOPBIU
MoKa3ajg 3HAaHME OCHOBHOIO MaTepuana yd4eOHOM mporpaMMbl B 0ObeMe,
JIOCTATOYHOM W HEOOXOAMMOM [UJIsi JaJibHEeHIIel y4eObl, COpaBUiICA C
BBINOJIHEHUEM 3aJIaHUM, 3HAKOM C OCHOBHOM JIMTEPATyPOM.

Ouenka «HeynoBJIeTBOPUTEJILHO»  BBICTABISECTCS  CTYJIECHTY, HE
3HAIOIIEMY OCHOBHOW 4acTHW MaTepuayia ydeOHOM mporpaMMsbl, JOMYCKAIOIMIEMy




IMPUHIUIINAIBHBIC OIMOKH B BBHITIOJIHCHUU SaﬂaHHﬁ, HCYBCPCHHO C OONBIINMU
3aTPYAHCHUAMU BBIITOJIHAIOMICMY ITPAKTHYCCKHEC pa6OTBI

3. IlepeyeHb OLIEHOYHBIX CPEICTB
Kpatkas xapakTepuCTHKa OLEHOYHBIX CPENICTB, HCIOJIB3YEMBIX MpH

TCKYIICM KOHTPOJIC YCIICBAaCMOCTH u HpOMC)KYTO‘IHOﬁ arrecraignu
00y4JaroIIerocs o TUCITUTIINHE:

HaumenoBanue Ornucanue
OILIGHOYHOTO Kpatkast xapakTepuCTHKa OIIEHOYHOTO CPECTBA OLIEHOYHOT'O
CpeacTBa cpeacTBa

[lepeuennb 3aannii u
. BOIIPOCOB IS
Bremonnenne  mabopatopHoil  paboThl,  00paboTKa P A
Ortuer o N N 3aIUTHI
. pE3yJIbTaTOB HCIBITAHUH, W3MEPEHH, 3KCICPUMEHTA. .
nabopaTopHOi nabopaTopHOi
Odopmiienue oTyera, 3almUTa pe3yabTaToB
pabote (OJIP) . paboThl, IepeyYeHb
nabopaTopHOit paboTHI IO OTYETY .
TpeOOBaHUI K
OTYeTy
CpencTBO KOHTPOJIS, OPraHM30BaHHOE KaK CIIeIUaibHAasI
Oecema mpernoaBaTensi ¢ 00yJaloUMMCcsS HA TEMBI, CBS- Bomnpocsr o
CobecenoBanue sl Tperion . YHarom ’ P
(C6c) 3aHHBIC C M3y4aeMOI JUCIUIUTMHOM, U PACCYUTAHHOE HA paszaenam
BBISICHEHHE 00beMa 3HAaHUH 00YJarolIerocs Mo onpese- JUCITUTUTAHBI
JICHHOMY pasJielly, TeMe, IpolJeMe U T.11.
Cucrema CTaHIapTU3UPOBAHHBIX 3aJjaHuH,
KomruiekT TecToBbIX
Tecr (Tect) MO3BOJISIOIIAS aBTOMAaTH3HPOBATh 110101 (5115 0)Y% B—
M3MEpEeHUs! YPOBHs 3HAaHUM M yMEHUH oOydarouierocs
. Kommekt
CpencTBo MPOBEPKH YMEHUN MPUMEHSTH MOJy4eHHBIC
KonTponbHas KOHTPOJIBHBIX
3HAHUS U PEICHUsS 3a/la4 OIPEIEICHHOTO THIIA I10 .
pabota (KutP) 3a/IaHui 1o
TeMe WUJIH pa3iemy
BapHaHTaM
4. IlepeyeHb KOHTPOJBHBIX 3aJaHUM MJIM HHbIE MAaTEepPHAJbI,

JJIA OIICHKH

He00X0AMMBbIe 3HAHUH,  YMEHMH ]| HABBIKOB,
XapaKTepu3yIuX IJTanbl (POPMHUPOBAHUSA KOMIIETEHIMA B Ipolecce
OCBOEHMS TUCHUILIHHBI

llpumep 3a0anus

Jus rekymero kourpoas TKI1:

[IpoBepsiemast KoMIieTeHU S

IIK-1. Cnocoben yudacTBOBaTh B pa3pabOTKE W JKCIUIyaTallid OOBEKTOB
TEIJIOOHEPTETUKH U TEIUIOTEXHUKH, IPOEKTUPOBATh U BHEAPATh COBPEMEHHBIE ABTOHOMHBIE
HYHEPrOyCTAHOBKU U CUCTEMBI.

[IK-1.1. Tlpunumaet yyactue B pa3paboTKe NPUHIMIHAIBHBIX CXEM U 000pyAOBaHUS
JUIs1 0OBEKTOB TETJIOIHEPT€TUKH, U TETNIOTEXHUKU

[1K-1.3. BINOJHSET 3KCIIEPUMEHTBI U PACUYETHI IO (PU3UKO-XUMUYECKUM HapaMeTpaM,
XapaKTEPUCTHKAM U YCIOBUSAM 3KCITyaTallud 0ObEKTOB TEIJIOPHEPT€TUKU U TEIUIOTEXHUKH



Bormnpocsl k komIuiekcHoMy 3aganuto 7K1
KontposnbHas pabota (KOHTPOJIbHBIE BOIIPOCHI U 3a/1a4H )

Ha ocHoBanuu naHHbIX cripaBoyHuka npu 298 K u nasnennn 101,1 x I1a:

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

2. BeiBeuTe aHaTMTHYECKYHO0 3aBUCHUMOCTH TeruioBoro addexra (/[x)
peakiuu A OT TeMmmepaTypbl, €CIM H3BECTeH TEIUIOBOM A(deKkT peakiuu

npu 298 K. YpaBuenue C OP =f (T) 3aBUCUMOCTH BO3bMHUTE U3 CIIPABOYHHKA
(cm Ipunoxenue).

3. Boruucnure temnoBoil 3QdekT ykazaHHOW peakiuu Mpu MOCTOSHHOM
JABJICHUU U NpU Temiiepatype 7.

i i
4. TlocTpoiite rpaduKy 3aBUCUMOCTU Y 71; (Cg) =f(Mu ) n (Cg) =
1 HUCX 1 KOH

=f(1), AH (} = f(T) B TOM UHTEpBaJIE TEMIEPTAYP, 1 KOTOPOTO CHPABEIITUBO

0
ypasrenue 3aucumocta AH . =1 (7).

5. Onpenenute rpapuyeckd TeMneparypHbld KO3((UIHEHT TEIIOBOIO
s dexra peakuuu A npu temmneparype 71.

6. Paccumuraiite AC (;) pu temuneparype 71.

7. Onpenenure U3MEHEHUE YSHTPONUU NTPU U3MEeHEHnH JasieHus ot 101,3
klla no P> npu temneparype 298 K.

8. Ompenenure AG nipu n306apuom HarpeBanuu ot 298 K no 77,

HeoOxonumblie 715 perieHus 3aa4u JaHHbie Bo3bMuTe u3 Tads. I1. 1.



I[aHHBIG M pacdcTa

Taomuna I1. 1.

Baf). Peaknus A T,K| Th,K | Py 102 , I1a
1. 2H2 + CO = CH30H(x) Hp 800 | 350 250
2. | O2+4HCI1 =2H20(x) +2Cl12 02 750 | 650 13,33
3. 2N2 + H20x) = 4NH3+ 302 N2 455 | 450 506,25
4. | 4NO +6H20x) = 4NH3 + 502 NO 1000 | 900 405,3
5. | 2CO2+ Spoms) =SO2 +2CO CO2 400 | 250 650
6. 3Hz +CO = CH4 + H20O¢x) Hpy 500 | 350 350
7. | 2CO + SO2 = Spome) + 2CO2 CO 900 | 700 133,3
8. CO + Cl2 =COCl () CO 400 | 350 266,6
0. S O2 +02=803 () S Oz 700 | 600 565,3
10. CO2 + H2 = CO + H20(x) CO2 |1200| 1000 700
1. 3Hz + CeHe (%) = CeH12 H» 600 | 500 400
12. | CH3CHO()+ H2 = CoH50Hik) |CH3CHO| 500 | 450 172,25
13. CO2 + CaO = CaCOs3 CO2 |[1000| 600 133,3
14. S Oz + Cl2 =802 Clyr) S Oz 400 | 300 506,6
15. | Cz2H4 +H2O(x) = C2H50H ) CoH4 400 300 1333

Bomnpocs! aiist cobecenoBanus

1. [laiiTe onpeneneHus CIeayOMNUM MOHITHIM:

a) TepMOJIMHAMUYEeCcKas cucTeMa (U30JIMpOBaHHAs, 3aKphITas,

OTKpBITas);

0) cBOMCTBA CUCTEMBI (IKCTEHCUBHBIE, 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 nmapaMeTpbl COCTOSIHUA? SBISFOTCS U TEMIOTA,

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

3. [IpuBeauTe ypaBHEHHE COCTOSIHUSI CUCTEMBI HA TIpUMEpE




uaeanbHoro rasza. KakoB ¢u3nueckuil CMBICI YHHBEPCAJIBHOW Ta30BOM
NOCTOSIHHOM /?? 3anumuTe €€ 3HAa4eHUE B Pa3UYHbIX CHCTEMaxX €IHHMUII
(JIx/(momb-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 SHEPIUH JIJIsl CUCTEMBI U3 I MOJIEH

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

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

7. Uto Ha3bIBaeTcsl TEIIOBBIM 3¢ dekTom peakuuu? OxapakTepusyute
HIOTEPMUYECCKHM, IK30TepMUUecKuil 3pdekTrl. UTo

3HAUUT TEII0BOM A (PeKT peakiuu o0pa3oBaHUsl, CTOpAHUS BellecTBa?

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

YTO OH SBJISIETCA CIEACTBUEM MEPBOrO HaUalla TEPMOANHAMHUKHU.

9. BeiBeaute cienctBus 3akoHa ['ecca, npuMeHseMble sl TPAKTUYECKUX
pacyeToB TEIUIOBBIX A((PEKTOB peakiuii, C HCMIOJb30BAHUEM TEIIOT
00pa30BaHMsI U CTOPaHMsI BELLIECTB.

10. Kak cooTHOCSATCS TersioBble 3(PQPEKThl peaKlH, MPOBEIECHHON IMpHU
MOCTOSTHHOM O00bE€ME U MOCTOSIHHOM JaBiieHuu? MoxkeT iu TermioBor »¢hdext
IIPU MOCTOSIHHOM JaBJIEHUU PABHATHCS TEIUIOBOMY 3(P(EKTY MpPH MOCTOSIHHOM
o0beme?

Otuert no tabopaTopHOii paboTe

[Ipu odopmienun oTdera Mo jJaboOpaTOpHOM padOTE CTYIEHT JOJIKEH
BKJIFOYUTH CIIEIYIOLINE MYHKTHI:

1. Ha3Banue paboThI.

2. Kpartkas TeopeTryeckasi 4acThb Mo TeMe padOThI.

3. enb 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. OOBSCHEHHE BO3MOXXHBIX
PACXOXKJICHUHN IKCIIEPUMEHTATBHBIX BEJIMYUH CO CIIPABOYHBIMU JJAHHBIMH.

Bomnpocs! fu1st 3a1UThl paboThI

1. TIpuHIUTT KAJIOPUMETPUUYECKOTO ONpeIeTICHUs TETIOBBIX A(DPEKTOB

MIPOIECCOB, MPOTEKAIOIINX MPU PACTBOPEHUH BEIIECTB.

2. Urto Takoe KoOHcTaHTa KajnopumeTrpa? Kak 5sKcClepUMEHTaIbHO
omnpeesaeTcsl KOHCTaHTa KaJopumeTpa?

3. Uto Takoe uHTerpajibHasi MOJISIpHas TEIJIOTa pacTBOpeHus conu? Ot

Yero OHa 3aBUCHUT?

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

5. Jaiite ompexneneHus TEIUIOThI, paOOThl, BHYTPEHHEW BSHEPTrUH,



SHTAJIBIINM, TETUIOBOTO dh(PeKTa peakiuu.

6. 3akoH I'ecca m ero cuenctBus. UTO Ha3bIBa€TCS CTaHIAPTHBIMHU
TeIIOTaMU 00pa30BaHMS U CTOPaHUsI?

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

8. UTo Takoe TemIoeMKOCTh? BUIBI TEINIOEMKOCTH.

Jisa Trekymero kourpoJas TK2:

IIpoBepsiemast KOMIIETEHIMSA:

[1K-2. Crioco0eH K opraHu3anuy TEXHHYECKOT0 U MaTepUAIbHOTO 00eCreueHus 1Mo
9KCIUTyaTallii aBTOHOMHBIX YHEPIreTHYECKUX CHCTEM M €€ KOMIIOHEHTOB

[IK-2.2. OcyuiecTBasieT KOHTPOJIb HOPM Pacxo/ia BCEX BUJIOB SHEPTOPECYPCOB
ABTOHOMHBIX SHEPreTHUECKUX CUCTEM; POBOIUT BXOJAHON KOHTPOJIb MOIYYEHHBIX TOBAPOB U
MaTepHajoB HA UX COOTBETCTBHE TEXHUYECKUM YCIOBUSIM, FOCYJApPCTBEHHBIM CTaHIAPTaM H
ceprudukaTam

KontposnbHas paborta

['eTeporeHHass peakuus MOPOTEKAET IMPU IOCTOSHHOW Temmeparype 7T
(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
06BeM cHcTeMsl V M° , @ ICXOJIHOE JaBJIeHHE ra3a B paBHO P1 00beMOM TBEPIOI
(ba3bl MOXKHO TpeHeOpeYb;

4) onpenenuTe W3MEHEHUE OHHepruu ['nb0ca, OTHECEHHOE K Hayaly
peaKiuu, €cCiId UCXOJHbIe JaBJIeHHs Ta3000pa3HbiXx BemecTB B u C
COOTBETCTBEHHO paBHBI P2 M P3, peakuus nporekaer npu temneparype 7, K
HJeaabHO 00pPaTUMO.



JlanHble 151 pacyera

Taomumna I1. 2.

_ _ — 3
Ba; Peaxums T K Pl.ll_l(;2’ p2.11_1(212 ’ p3.11_1(;2’ VL(; )

1. C+2Hp = CH, 600 | 600 186 100 8
2. C + 2Hy = CHy4 700 700 84 50 10
3. 2C +2Hp = CoHy 1000| 68400 | 480 300 7
4. 2C+02=2CO 773 10 705 800 2
5. | SnO2 +2H =2H20 + Sn | 1073 500 0152 200 3
6. 2C +2Hp = CoHy 2000/ 68400 | 2050 | 1000 11
7. | SnOz + 2Hy =2H20 + Sn | 973 400 167 200 8
8. | SnO2 +2CO =2C0O2 +Sn | 1173 700 580 100 6
9. SnS + Hy = H>S+Sn 783 10 745 900 2
10.| Sn+2H20 =2H> + SnO» [1073| 50 690 800 3
11.|  PbS+H)=H»S+Pb | 783 5 755 900 7
12.|  PbS+Ho=HS+Pb |973| 10 745 800 3
13.| SnS+Hp=HS+Sn |1196] 50 670 700 5
14. 2C +2Hy = C2Hy 1800 68400 1290 800 9
15. 2C+02=2CO 773 10 705 800 2

Bomnpocs! aiist cobecenoBanus

1. Kak onpenenuTps HalpaBIeHHOCTh XUMUYECKOW PEAKIIUN?

2.Kak, cpaBHuBas 3HaueHusi sHeprun [ub6ca AG mid pa3IMyHBIX peaKLuid,
OMPENIeNIUTh, KaKasi U3 HUX SBJISIETCS CIIOHTAHHOM (CaMONPOU3BOIBHOI)?

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

6. Kak oH moMoraeT nmpeicka3aTh BIMSHUE U3MEHEHHUsI TEMIIEpaTypbl U JABIICHHS Ha
COCTOSIHHE PaBHOBECHUSI XUMUYECKOM peakuu?
7. Ucnionp3ys npunuun Jle llarense, npoaHanu3upyuTe g MPUBEACHHBIX PEAKIIUN

BCC€ BO3MOXHBIC CHOCO6I)I CMCHICHUA PaBHOBCCH:A BIIPABO:
N,+ 3H, =2NH; AH < 0;

CH4 + H,O=CO + 3H, AH > 0;

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



8. BriBeuTe ypaBHEHUE ISl pacyeTa PaBHOBECHOM CTENEHU MPEBPAILCHUS peareHTa
A 1o uzBectHOM BenuunHe Kc (s peakuuu 2A= R).

9. BriBenute ypaBHEHHUE JIJISl pacyeTa paBHOBECHOM CTENEHHW MPEeBpallleHHs] pearcHTa
A 110 U3BECTHBIM 3HaueHUSIM Kp U 1aBlieHus p B cucteMe Aiig peakuuu A + B =R.

10. Halinute koHCTaHTYy paBHOBecusa npu temmeparypax 500 u 2000 K gis peakuym
H,O + CO=H; + CO,, ecmiu AG = 20,2 xJIx/Monb u AG = 25,3 kJI>x/M0JIb.

11. IToueMy MOXXHO HCKJIIOUUTh W3 BBIPAKEHUS [JJIi KOHCTAHTHI PaBHOBECHS
KOHIICHTPAIIMU KOMIIOHEHTOB, SIBJISIIOIIUXCS YUCTHIMU TBEPJLIMU BEIIECTBAMH WU
JKUIKOCTIMU?

Otuet mo mabopaTtopHoii padboTe

[Tpu opopmiennn oTdeTa 1Mo JadbopaTopHON paboTe CTYAEHT JOJKEH 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 TaHHBIX B BUJE CXEM, PUCYHKOB, TaOIHII.

7. Pacuer morpentHoctel onpeieaeHus: YKCIepUMEHTATbHbBIX JaHHBIX.

8. OOcyxneHue MOJY4YEHHBIX pe3ylbTaToB. OOBICHEHHE BO3MOXKHBIX
PaCXOXACHUHN YKCIIEPUMEHTAIBHBIX BEJTMYUH CO CIIPABOYHBIMU JTAHHBIMH.

Bormpocs! i1st 3a1uThl pabOThI
1. YUTto Takoe KOHCTaHTa XUMUYECKOTO 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. CriocoObl cMeNeHUsT XUMHUYECKOTO
pPaBHOBECHSI.
6. B yem 3akmtouaercs GoTOMETpUUECKUNA METO]] ONIPeIeTICHHUS] KOHCTAHThI
paBHOBECHS XUMUYECKON peakuuu?
7. s peakuuu
CB+0O0,rsSCOyr

3alMIIATE KOHCTAaHTy paBHOBecuss Kp. Peakuus sABIsS€TCs TOMOIE€HHOW WIIA
reTeporeHHon? YKaxurte, Kak OyJeT BIAUSATh HAa paBHOBECHBIM BBIXOJT TPOIYKTA!
a) yBeTU4YCHHUE OOIIETO AaBJICHHS B CUCTEME;
0) moBeIIeHHE Temrnepatypsl (AH® >0);
B) YBEJIMUEHHUE MAPLHAIBHOTO AaBleHus yyacTHUKa peakuuu CO, npu V = const;
') BBEJICHHE B CUCTEMY ra3000pa3HBIX HHEPTHBIX MPUMECEH MPU MOCTOSHHOM OOIIEM
JTaBJICHHH.
s tekymero kourpoas TK3:

IIpoBepsiemast KomneTeHU S



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

[IK-1.1. IlpuarMaet yyactue B pa3pabOTKE NPUHIUIUAIBHBIX CXEM H
000pyI0oBaHUS AJIT OOBEKTOB TETUIOIHEPTETUKH, U TETJIOTEXHUKH

[1K-2. CnocobeH k opraHu3alii TEXHUUYECKOTO U MaTepUaIbHOTO 00eCIeUeHHUs
I10 IKCIUTyaTallud AaBTOHOMHBIX SHEPIETUYECKUX CHUCTEM U €€ KOMIIOHEHTOB

I1IK-2.2. OcyniecTBiaseT KOHTPOIb HOPM pacxojia BCEX BUIOB JHEPTOPECYPCOB
ABTOHOMHBIX YHEPreTUYECKUX CUCTEM; IPOBOAUT BXOJHOU KOHTPOJIb ITOIYYEHHBIX
TOBAapOB M MATEPUAJIOB HA UX COOTBETCTBUE TEXHUYECKHUM YCIOBUAM,
rOCy/1apCTBEHHBIM CTaHAPTaM U CEpTU(UKATAM.

KonTponbHas padota

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

HeoOxonumplie 17151 pelieHus JaHHbIE BO3BMUTE U3 TAOIUIIbI

Tabmuma
Ne Bpewms, | Pe3ynbTaT KOHTpOJIA
Bapu- Peakmus ’ T, K
N MHH | 3a XOJIOM PCakIuu
a
2NCl5(x) — * No+3Clp 4 10 298
| |a-00Bem N2 10_6, M3; Clp 6 13
MIOTJIOIIACTCS 32 26
28,5
C9Hs OpNa+I» ™ C7H5102Na 0 24,29 298
a —o6wem 0,1 H. NaxS0s3, 29 8,32
2 |M3pacxoJ0BaHHBIN HA 0 21,00
TUTPOBaHKE 25 1077 m° mpoGer, | %4 7
oM
Ru 7 RaA 0 0,102 293
a—o0beM raza Ra-1076, M ; 70 0,062
110 0,044
3 140 0,033
165 0,025
200 0,019
250 0,016




360 0,007
2CoHs OH+Br, —* 0 4,24 298
CH3COOC;Hs+4HBr : S
CnupTt B 60JBIIIOM U30BITKE 10 2:2 4
3 15 1,78
a-KoHIeHTpamus opoma-10~, 0 8,14
MOJIB/JT 4 6,10
10 4,45
15 3,73
H>Os =03 + 2H70 0 23,89 303
B BogHOM pacTBOpE: 11,5 19,30
o6 0.01 1. Na»SO 27,1 14,50
@ — OUBEM U0 H. Na25L3, 42,6 10,95
U3PACcX0JIOBAaHHBIN HA THTPOBAHUE
2510 M poOBkl, o’
K2S7208+KI = 2K2SO04+12 9 4‘;2 298
a — 06wem 0,01 H. NaxS»03, 16 7’80
M3pACX0IOBAaHHBIN HA THTPOBAHUE 52 1 4719
2510 % m® IpOoOHI, oM’ 0 20,05
PactBop N20O5 B CCl4 paznaraercs 4218 iéag 313
C BBIJICJICHUEM Oz;3 60 23.9
a — oobeM O2, cM R0 272
100 29,5
00 34,75
H202 B npucyTcTBUH KOJUIOUIHOMN 10 3,3 303
TUTATHHBI PA3JIaracTcsi ¢ BhIICIICHHEM 30 8,1
o0 15,6
02
N2Os=N204+ +0 p
205= 204 52 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 |C12H22022 + H20 = C¢H 1206+ c/co

CeH1206 0 1 298 .

C-KOHIICHTpAIWs caxapa B JaHHBIN 1435 1,081 o CEI

MOMEHT, MOJIb/JI; 4315 1,266 IS
7070 1,464

c0 — HayajbHas KoHIeHTpanus-0,65 co0
11360 1,830

MOJIB/TT ecell
14170 2,117 OBa
16935 2,466 HUSA
19815 2,857
29925 4,962

l.Yem pas3nmnyaroTCsd ONpEeNereHUuss CKOPOCTH TOMOIE€HHOM U TI'eTepOreHHOU
XUMHUYECKUX PEAKIU?

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

3. B 4uem 3akmmrovaercs pasinuuue MEXAY MUKPOKMHETUKOW U MAKPOKUHETUKOM ?
4. Yto Takoe 4YaCTHBIN MOPSAOK PEAKIIMU 0 KOMIOHEHTY? Kak B3auMOCBSI3aHbI
YaCTHBIE MOPSAKU IO PA3HBIM KOMIIOHEHTaM U OOILIMI MOPAIOK peaKkuuu?

5. Kakue peakuuy Ha3bIBatOT NPOCTHIMU, POPMaTIBLHO MPOCTHIMHU, CIOKHBIMU?

6. Kak cocTaBistOT KWHETUYECKNE YPABHEHUS IIPOCTBIX PEAKIINM?

7. Kak cOCTaBIsAIOT KHHETUYECKUE YPABHEHHUSI CIIOKHBIX PEAKIINN:

a) C U3BECTHBIM MEXAHU3MOM PEAKIUY;

0) C HEM3BECTHBIM MEXAHU3MOM PEAKIIUU?

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

9. B roMOreHHOM XMMHYECKOUN pEeaKLUN y4acTBYIOT 1Ba peareHTta A u B. Peakuus
MMEET MEPBBIN NOPAIOK MO peareHTy A M BTOPOU MOPSAIOK 10 peareHTy B.
VYBenuueHne KOHIEHTPALMK KaKOTr0 peareHTa JacT 00abni 3 PeKT yBeaTuueHus
CKOpPOCTH peakiuu?

10. BeiBequTe ypaBHEHHE 3aBUCUMOCTH AU(PHepeHINaTbHON CENEKTUBHOCTH OT
KOHIIEHTPALMKU peareHTa A Uil HapaJuIeIbHbIX PEAKINNA, UMEIOIINX Pa3HbIN MOPSIOK
10 peareHry A.

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

12. Onpenenure SHEPIUIO AKTUBALIMU PEAKLIMU, €CJIA IPU U3MEHEHUU TEMIIEPATYPHI 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. Hazpanue 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 nmorpenHocTen onpeaeaeHus SKCIEPUMEHTAIIBHBIX TAHHBIX.

8. OOcyxkneHue TOJYYCHHBIX pe3yabTaToB. (OOBSCHEHHE BO3MOXKHBIX
PaCXOXACHUHN YKCIIEPUMEHTAIBHBIX BEJTMYUH CO CIIPABOYHBIMU JTAHHBIMH.

Bonpocs! 1uist 3amuTel paboTsl

1. [laiiTe onpenenenue CKOPOCTH XMMUYECKOU peakuuu. 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 peakuunu. [IpaBuno Bant —
['odda. YpaBuenne 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?

JJ1sl MpOMeKYTOYHOM aTTeCTAlUU:

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

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

3. PaBHOBeCHBIC (KBa3UCTAaTHYECKHE) W HEPABHOBECHBIC TEPMOJNHAMHUYCCKHEC
nporiecchl. PaboTa KBa3ucTaTH4ecKoro mpoiecca.

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

5. TemnoBoit 3ddexT xumuyeckord peakuuu. 3akoH [ecca. CBsizb MexAy
TEIJIOBBIMH 3(PPeKTaMu MPU MOCTOSHHBIX JIABIEHUU U 00BEME.

6. CnenctBusi u3 3akoHa ['ecca, pacdyeT TeruioBBIX 3(P(HEKTOB MO TEIUIOTaM
oOpa30BaHUsI U CTOPAHUS.



7. TennoeMKOCTh BEIIECTBa, CIIOCOObI €€ BBIPAXKECHHS, TeMIIEpaTypHbIE PSbI
TEIUIOEMKOCTH JIJI1 OPraHUYECKUX U HEOPIraHUYECKUX 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 COCTABIISIOIINM dHTAIBITHH.

10. IlonsiTue u cBOMCTBAa SHTPONUU. MaTemMaTUYECKOE BBIPAXKEHUE BTOPOIO
3aKOHA TEPMOJAMHAMUKH JJIs1 OOpaTUMBIX U HEOOPATUMBIX IPOLIECCOB.

11. Pacuer m3MmeHeHHs SHTpomuH Jyisi (Pa30BBIX MPEBpAIICHUM, MPOIECCOB C
YYaCTHEM HJI€ATIbHBIX Ta30B.

12. Tloctynar Ilmanka. Pacuer aOCONIOTHOrO 3HAa4YEHUS DJHTPONUU I
WHJIMBUAYAJIbHBIX BEIIECTB U XUMUYECKOU PEAKIUU.

13. O6benuHeHHOE BhIpaskeHue 1-ro u 2-ro 3aKOHOB TEPMOJAMHAMUKH. DHEPTHUs
['u66c¢ca, ypaBuenus [ mo6oca-I"eapMrosnpiia.

14. Kputepuu paBHOBECHS M HAIPABICHHS TEPMOAMHAMHUYECKUX IPOIECCOB
IIPU MTOCTOSTHCTBE PA3IMYHBIX TAPAMETPOB.

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

16. Xumuueckue MOTEHIMANbl U€aJbHOTO U PEATBbHOTO ra3oB. OyruTUBHOCTS,
K03 PUIEeHT PYyruTUBHOCTH.

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

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

19. BeiBox 1 aHAIN3 ypaBHEHUSI U30TEPMbl XUMUYECKON PEAKIUU.

20. Biiugnue naBneHuss U 100aBKU UHEPTHOTO T'a3a HA PABHOBECUE XMMHUYECKOM
peakiuu. [[puHunn cMenieHus paBHOBECHSI.

21. XuMHuYecKOe pPaBHOBECHME B TE€TEPOr€HHOM pEaKIUU, BBIPAXKEHUE JIA
KOHCTAHThI PABHOBECHS, YPABHEHUE U30TEPMBI.

22. BausiHue TemrepaTypbl Ha XUMHUYECKOE PaBHOBECHE. Y paBHEHHE U300apbl
XUMHUYECKOMN PeaKIuu, €ro aHaIu3, MPUOIMKEHHBINA pacueT TerioBoro dddexra.

23. Onpenenenue m3MeHeHUs: dHepruu [nOOCa W KOHCTaHTHI PABHOBECHS TIO
merony Temkuna-IlIBapiivana u npuseaeHHbIM SHeprus ['u60Oca.

24. Hcnosb30BaHWE 3aKOHA JCUCTBYIOIIMX Macc JJIsi pacuera COCTaBa
PABHOBECHOM Ta30BOM CMECH.

25. ®a3oBble paBHOBECHS, OCHOBHBIE MOHSTHSI, YCIOBHS ()a30BOI0 paBHOBECHS B
TEPMOJIMHAMHYECKUX CUCTEMAX.

26. IlpaBuno a3 I'mOOca, pacuer uuciaa TEPMOJMHAMHUYECKHX CTETEeHEH
CBOOOIBI.

27. ®a30Bble PABHOBECHS B OJHOKOMIIOHEHTHOM CHCTEME, BBIBOJ M aHAJIU3
ypaBHeHus Kianenpona-Knaysnyca.

28. IlpuHIUOBI HENPEpPHIBHOCTH W COOTBETCTBUS. AHAIW3 AUArpaMMbl
COCTOSIHUASL OJHOKOMITOHEHTHOM CHCTEMBI.

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



OTKJIOHCHHsSI OT HEr0, aKTUBHOCTh M KOI(P(PUIMEHT aKTUBHOCTH KOMIIOHEHTOB
pacTBopa.

30. PaBHOBecMe B JBYXKOMIIOHEHTHOM CHCTEME Nap-KUIAKOCTb. Buisl
nuarpamMm kunenus. 3akonsl [ 'm66ca-Konoasosa.

31. Pacuetsl 1O JuarpaMMaM KWIEHHUA. Pa3ielieHue HeOorpaHuYEHHO
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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