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eab ocBOeHUA Y4eOHOM TUCHUNINHBI

HucuunnuHa «JlonoJHUTENbHBIE TJIABbl  (PU3MYECKONM XUMHUU»  SIBISETCA
POJOJDKEHUEM JTUCHUTUINHBL « Pu3nueckast XuMus» - GyHIaMeHTAIbHON JUCITUTUIUHBI,
SABJISIFOLIEHCS OJHOM M3 OCHOBHBIX KOMIIOHEHTOB, COCTABJISIOIINX METOAOJIOTMYECKYIO
0a3y MOATOTOBKH CIIEIUAINCTOB, CBSI3aHHBIX C XUMUYECKOW TEXHOJIOTHEH.

N3yyeHue AUCHUILUIMHBI TPECIIEAYET CASAYIOIIHE LIEIIH:

— OCBOCHHE OCHOBHBIX MMOJIO)KEHUN pa3JeioB (PU3NUECKON XUMHUHU (XUMHUECKON
TEPMOJIMHAMHUKY, TOMOTE€HHBIX M TETEPOr€HHBIX XMMHUYECKHX PAaBHOBECHIA, CBOMICTB
PacTBOPOB, AMEKTPOXUMUYECKUX MPOILIECCOB U XMMUYECKOW KHHETUKHU U TIp);

— pa3BUTHE Yy CTYACHTOB XMMHYECKOTO MHPOBO33PEHHUS U MPUOOPETCHUS] UMU
3HAHUM W MOHMMAaHHUS 3aKOHOB MPOTEKAHUS (PU3MUECKUX U XUMHUYECKHX IPOLIECCOB,
YMEHUS WCIOJNb30BaTh 3TH 3HAHUA JUIs MPEACKA3aHUS HAIPaBICHUS NPOTEKaHUS
T000r0  (PU3BHKO-XMMHUYECKOr0 Ipollecca B OKpYXXarollell cpeae, XUMHYECKHX
TEXHOJIOTHSIX, JJIs1 BBIOOpa ONTHMMAJBHBIX YCJIOBUH HPOBENCHHSI TEXHOJOTUYECKUX
MIPOLIECCOB, T. €. JUIsl YIIPABJIEHUS UMHU.

WN3yyenue  OUCHUMIUIMHBI  JIOJDKHO ~ OCHOBBIBATBCS ~ HA  CIEAYIOIIMX
npodeccuoHaIbHBIX CTaHAapTax:

- 26.001. Cnenpanuct o 00eCIeuYeHUI0 KOMIJIEKCHOTO KOHTPOJIS IMTPOU3BOJICTBA
HAaHOCTPYKTYPHUPOBAHHBIX KOMIIO3UIIMOHHBIX MAaTEPHAJIOB;

- 26.004. Cnenuanuct 1o Npou3BOICTBY BOJIOKHUCTBIX HAHOCTPYKTYPHUPOBAHHBIX
KOMITO3UIIMOHHBIX MAaTE€PUAJIOB.

Mecto yueOHOM qucUuILIMHBI B cTpyKTYpe OOII BO

[IpenogaBanue AUCUMILIMHBI Oa3UpyeTCsl HAa MEXKIUCUMILIMHAPHBIX CBS3AX U
HEPa3pbIBHO CBJ3aHO C M3YYCHHEM TAaKUX JUCLUIUIMH, KaK MaTeMaTuka, Gpusmka, oomas
U HEOpraHuyeckas XHUMHs, AHATUTHUECKass XUMHSA, (PU3UKO-XMMHUYECKHE METOMbI
aHaJIM3a, OPraHUYECKas XUMUsS, ITOBEPXHOCTHBIE SBJICHHUS W JHUCIIEPCHBIE CHCTEMBI.
[lonmy4yeHHbple 3HAaHHUS TO AUCHUIUIMHE NOTPEOYIOTCS ISl WM3YYEHHUs CHEIUATbHBIX
XUMUYECKUX M TEXHOJOTMYECKUX JUCHUIUIMH TAKUX KaK:

- 00111ast XUMUYECKAsI TEXHOJIOT S

- TEOPETUYECKUE OCHOBBI TEXHOJIOIMU HEOPIaHUYECKUX BEILIECTB

- BBEJICHUE B HAHOTEXHOJIOTUU

- OCHOBBI HAHOTEXHOJIOTHH

- KPUOT€HHBIE TEXHOJIOTHH

- POIIECCHI U ammapaThl XUMUYECKON TEXHOIOTUU

- XUMUYECKHUE PEAKTOPhI

- METOJIbl UCCIIEAOBAHUS TEXHOJIOTUU HEOPTraHUYECKUX BEIIECTB

- TEXHOJIOTHS KaTaJIU3aTOPOB U aJCOPOEHTOB IIp.

[Tocne w3ydeHHs JUCHMIUIMHBI BBIMYCKHUKUA JOJDKHBI OBITh TOTOBBI K
BBITIOJTHEHUIO CJIEAYIOIIUX TPYIOBBIX (DYHKIIHIA:



- A/06.6. Pa3paboTka npeanokeHuil Mo KOMIUIEKCHOMY HCIIOIb30BaHHUIO CHIPhS U
YTHIIN3AIH OTXOJ/I0B POU3BOJICTBA;
- D/01.6. CoBepiieHCTBOBaHHE TEXHOJIOTUH, MEXaHHW3alMs M aBTOMAaTH3aIHA
IPOU3BOJICTBEHHBIX ITPOIIECCOB.
Komnerenuuu ody4aromierocsi, popmMupyembie B pe3yJibTaTe 0CBOCHHUS TUCHUTIHHbI
B mpomecce OCBOeHHMS aHHOW IUCIMIUIMHBI Yy CTyAEHTa (OPMUPYIOTCS

CISeaAyromue KOMIICTCHI UM

— obmenpodeccruoHambHbIC

Ko HaumeHnoBaHue KOMIIETEHIINH WuaukaTopsl JOCTHKEHHUSI KOMIIETEHITUH
KOMIIETEHIIH
OIIK-1 CriocobeH u3yyars, 3-OI1K-1 3HaTh PU3UKO-XUMUYECKHE
aHAJIU3UPOBATH, UCIIOJIb30BAThH CBOIICTB MaTepHalioB, OCHOBBIBASICh Ha
MEXaHU3Mbl XUMUUECKUX PEAKLIUH, | 3HAHUSAX O CTPOCHHMHM BEILLIECTBA, IPUPOEC
MPOUCXOSIINX B XUMHYECKOH CBSI3U PA3IMYHBIX KJIACCOB
TEXHOJOTMYECKUX IPOLECCax U XUMHUYECKUX 3JIEMEHTOB, COEIMHEHUH,
OKpPY’KarollleM MUPE, OCHOBBIBASICh | BEIIECTB U MaTepUAJIOB
Ha 3HaHMSX O cTpoeHuu BemectBa, | ¥Y-OIIK-1 Ymers ucnonb3oBath
IPUPOJIe XUMHUUYECKOI CBSI3U U MEXaHU3Mbl XUMHUECKUX PEaKIIHA,
CBOMCTBaxX Pa3IMYHBIX KJIACCOB MIPOUCXOJSIINX B TEXHOJIOTUYECKUX
XUMHUYECKHX AJIEMEHTOB, Ipoleccax U OKPYKarIleM Mupe, s
COEIMHEHUH, BELLIECTB U oIpeziesieHUs] KaYeCTBEHHBIX U
MaTepuasoB KOJIMUYECTBEHHBIX XapaKTEPUCTUK BEIIECTB
U MaTepuajoB
B-OIIK-1 BnageTs aHaaIn30M METOIOB
onpezesneHus: TpeOyeMbIX apamMeTpoB
U3MEpEHUs KaYeCTBEHHBIX U
KOJIMYECTBEHHBIX XapaKTEPUCTUK ITPOO
CBIpbsl ¥ OTy(haOpUKATOB
OIIK-5 CnocoOeH OCyIIECTBIISITh 3-OI1K-5 3HaTh TEeXHOJIOTHYECKUH
IKCIEPUMEHTAJIbHBIE IIPOLIECC, CBOMCTBA CBIPbSl TOTOBOM
VCCJIEIOBAHMSI U UCIIBITAHUS T10 MPOIYKIMH JUIsl OCYLIECTBICHUS
3alaHHOM METO/IMKE, TPOBOANTD HKCIEPUMEHTAIbHBIX UCCIEIOBAaHUN U
HaOJII0/IEHUSI U U3MEPEHUS C UCIBITAHUHN OTBITHBIX 00pa3lloB
y4eTOM TpeOOBaHUN TEXHUKU MaTEpUasoB M0 3aJaHHON METOIUKE
Oe3omacHOCTH, 00pabaThIBaTh U V-OIIK-5 YMeTh BBINOTHATH
UHTEPIPETHPOBATH HKCIIEpUMEHTAIbHbIE NCCIIEA0OBAHMS U B
AKCIIEPUMEHTAJIbHbIE JaHHbIE 00paboTKe, HHTEpIPETALUU OTyYEHHBIX
HKCIEPUMEHTANIBHBIX JIaHHBIX
B-OIIK-5 Bnaners HaBbIKaMu pa3paboTKu
periaMeHTa MpOoBEACHUS UCTIBITAHUI
HOBBIX 00PA3I0B MPOIYKIIMH C YUETOM
TpeOOBaHUH TEXHUKH O€30MTaCHOCTH




— npodecCUOHaIbHbIE

Kon
KOMIIETEHIMHA
I1K-2

HaunmeHnoBanue KOMIICTCHIIU I/IHI[I/IKaTOpBI JOCTHIKCHUA KOMIICTCHIIN

3-I1K-2 3HaTh CBOMCTBA XUMHYECKHUX
AJIEMEHTOB, COCIMHEHUI U MaTEPUaIOB
Ha UX OCHOBE JIJIsI COOIIOICHUS
TEXHOJIOTMYECKOT0 perjiaMeHTa

V-IIK-2 YMeTb HCoIb30BaTh 3HAHUSA
CBOMCTB XMMHUUYECKHX JIEMCHTOB,
COCIMHEHUH U MaTepHUaJiOB HA UX OCHOBE
JUISL pEUIeHUs 3a]1a4 110 BBIITYCKY
MPOJYKLIUH B CTPOT'OM COOTBETCTBHUU C
TEXHUYCCKUMH TPEOOBAHUSIMU

B-I1K-2 Bnagets HaBbIKaMH pa3paboTKu
MPEJI0KEHUS 110 KOMIUIEKCHOMY
MCIIOJIb30BAHUIO CHIPS U YTHIIU3AIIUU
OTXOJI0B MPOU3BOJICTBA

CIIOCOOEH MCII0JIb30BATh 3HAHUE
CBOICTB XUMHUYECKHUX IJIEMEHTOB,
COCIMHEHUH U MaTepUaJIOB Ha UX
OCHOBE JIJIsl peleHus 3a1a4
po(heCcCHOHATTLHOM e TEIbHOCTH

3az[atm BOCIIMTAHHUSA, PCAIU3YEMbBIC B PaAMKaX 0CBOCHHUA JUCIHHUILINHDBI

Bosiieuenue B

. Hcnonp3oBanue
Hanpasnenue/ Coznanue ycioBui, Pa3HOIUIAHOBYIO
BOCIIUTATEIbHOTO MOTEHIIMAA
Lenu 00eCTIeYnBAOITIX . BHEYUYEOHYIO
y4eOHOM TUCIUILIUHBI
JESITEIIBHOCTD
B-16 (dbopmupoBaHue Hcnons3oBanue 1.Opranuzanus
MCCJIEZIOBATENIBCKOTO U | BOCIIUTATEIBHOIO NOTEHIIMAIA | HAyYHO-IIPAKTUYECKUX
KPUTHYECKOTO JUCLUILINH KOH(epeHIUA 1 BCTped

MBILUIEHUS, KYJIBTYPbI
YMCTBEHHOT'O TpyZAa

po¢eCCUOHATBHOTO MOYIIS
1u1st GOpMUPOBAHUS
WHXCHEPHOTO MBILUICHUS U
WHKEHEPHOU KYJIBTYpPBI 3a CHET

C BEIYILIUMU
CIIeIMATUCTaMH
NpEeANPUITHI ropoaa 1
BETEpaHAMU aTOMHOMU

IIPAKTHYECKUX CTYIEHYECKUX OTpAaCIIH.
HCCJIEIOBAHUM COBPEMEHHBIX 2. Opranuzanus u
IIPOU3BOACTBEHHBIX CUCTEM; IIPOBEJCHUE

MPOEKTHOW eI TETbHOCTH
CTYIEHTOB I10 pa3paboTKe U
ONTUMU3ALNHI
TEXHOJIOTUYECKUX CUCTEM,
CBA3aHHOM C pelICHUEM
peaabHbIX MPOU3BOACTBEHHBIX

MNPEAMCETHBIX OJIMMITUA/]
U y4acTHe B KOHKypcax
PO eCCUOHAIBHOTO
MacTepCTBa.

3.Yuactue B
€KETOTHBIX aKIUIX

3aJa4; IPOXOXKACHUS Yepe3 CTYJIEHYECKHUX
pa3sHooOpa3Hble UTPOBBIE, CTPOUTEIIBHBIX
TBOpYECKHUE, (PeCTUBAIbHbBIE OTpsI0B

dbopMbl, TpeOyrolre aHaIu3a
CJIO’KHOTO 00BEKTa,
MTOCTAHOBKH OTHOCHTEIHHO
HEro nmpeoOpa3oBaTeIbHBIX
3aJ1a4 JUIs UX ONTHMAJILHOTO
peIIeHUsI.

Crpykrypa u coaepkaHue y4eOHOW AUCIUIIIHHBI

JluciunHa mpenojaeTcs CTyleHTaM B 6-om cemectpe. OOmmias Tpya0eMKOCTh
JTUCITATIIIMHBI COCTABIISIET 4 3aUeTHBIX eAUHMIIBI, 144 ak. yaca.




Kanenaapubii mian

Ne | Ne HaumeHoBaHue pa3jaesa Buabi yueonoii ATtTecTa Makcu
P T (TeMbI) TUCHUATLINHBI NeATEIbHOCTH (B Yacax) Ut MaJb-
a e o ° pasaeia HBIN
3 M E 2 (popma) oasn
a bl §- § 3a
e = = = azen
Ja e = & > ) g
a 54 % Lg g- [N

2] = = = Q
| paznen
1 1 | ®a3oBbie nepexoab 2 8 3 |15 13 25
(MMCBMEHHO)
1 2 | TepmoguHamuka 4 4 3 |15 JIP
pPacTBOPOB (ycTHO)
1 3 | TepmoaunHamuka (azoBoro 2 4 2 |10 T
paBHOBECHS (TMCHMEHHO)
Il paznen
2 3 | TepmoauHamuka (hazoBOro 2 2 4 |15 13 25
paBHOBECHS (TMCBMEHHO)
2 4 | TepmonnHaMuka 3 4 2 |15 JIP
XHUMHUYECKOTO PaBHOBECHSI (ycTHO)
2 5 | Xumuueckast KHHETHKA 3 10 2 |10 T
(TMCHMEHHO)
Buj npomMeKyTOYHO# aTTecTAlIUN 144 | 16 | 32 | 16 | 80 JK3aMeH 50

[Ipumeuanue: ucnonb3lyemble GOpMbI aTTecTauuu pasnenos: 3 — momaiinHee
3ananue, JIP- otuet no naboparopHoii padore; T - TecT
Conepikanue JIEKIIHOHHOTO Kypca

YueoHo-
Neo Bcero Ne Tema sekuun. Bonpocel, orpadarbiBaeMble Ha
MeToAuYecKoe
TeMbl | YaCOB | JIEKUMHU JIEKIMHU
o0ecnieyenue
1 2 3 4 5
1 2 1 ®da3oBble nepexoabl 1-5

CtabmibHOCTH (a3 — MOBeICHUE XUMUUYECKOTO
noreHuuana. @azoBble paBHOBECHS, (Da30BbIE
nuarpaMMbl. @OpMBI TpaHull pa3ena )KUJIKOCTb-ra3,
ra3-tBepzoe. [IpaBusno ¢a3. @azoBas nuarpamma BOJbI,
JIBYOKHUCH yriaepoaa. @a3oBblil mepexo NepBoro u
BTOpOro poaa. Cxxuxenue razon [loBepxHocTHOE
HaTspbkeHue. [1y3pIpy U Kamim, Kanuuispbl

2 4 3,5 PacTBOpsI 1-5
[TapumansHbIi MONBHBIN 00beM, OOIIHI 00beM, 00IIas
¢ynkus ['n66ca. Ypasuenue ['nd6ca-/Irorema.
TepMoanHamMuka cMeeHns. XUMHYECKUN ITOTEHIINAN
*)unkoctel. 3akoH Payns, 3akon ['enpu. UneanbHbie
pazbaBieHHbIe pacTBOPHI. KoJul raTHBHBIE CBOMCTBA.
PacTBOphI HeneTyunx BemecTB. PaBHOBecHe MEXTy
[1apOM PaCTBOPHUTEII U PACTBOPUTEIIEM B PACTBOPE.
Ormenka pactBopumoctr. Ocmoc. YpaBHuenue Bant-
lodbda. Cmecu neryuux xunkocteit. luarpammsl
napyieHus napa. [IpaBwio peryara. Juctruisamus:




ararpaMMa TeMIIepaTypa-CoCTaB, a3€0TPOITHBIE CMECH.
PeanbHbIE pacTBOPHI M AKTUBHOCTD (KO3 (HUITUEHT
aKTHBHOCTH). BriusiHne pacTBOpeHHOr0 BelecTBa Ha
MTOBEPXHOCTHOE HATsDKEHHE. METOJT OTPE3KOB.

7,9 da3oBbie paBHOBECHSI

[IpaBuio ¢a3, nonstue ¢aspl, komnoHeHTa. OgHO- U
JIByXKOMITOHEHTHbIE cucTeMbl. Da3oBble AUarpaMmBbl:
COCTaB HJIKOCTU — COCTAaB I1apa , KUAKOCTb-KHUIKOCTb,
TeMIIepaTypa-CoCTaB, KU IKOCTb-TBEPIOE.
TepMmuueckuil aHanu3, IBTEKTUKA. TpEeXKOMIIOHEHTHBIE
CHCTEMBbI —TPEYTOJIbHbIE JarpaMmbl. YacTHYHO
CMEILIMBAIOIINECS KUAKOCTH, POJIb JOOABIEHHBIX
coJiei.

11,13 Xumuyeckoe paBHOBecHe

[ToHATHE XUMHYECKOW PEaKIINU, XUMHYECKOTO
paBuoBecusl. [ToBenenne pynkuuu ['m66ca. MonbHas
crannaptHas pynkuusa ['m66ca. Koncranrta paBHoBecHs
peanbHBIX ra30B yepe3 K03 (HUIUESHTHI TIeTYIeCTH.
KoncranTa paBHOBecHsl Jis1 JIFOOOTO THUIIA XUMHYECKON
peaknuu yepe3 KodpHUIMEHTHI aKTUBHOCTH. BriusiHue
Ha PaBHOBECHUE KaTaau3aTropa, TeMIEPaTypbl, TaBICHUS.
[TpMEHIMMOCTD 3aKOHOB Ha ITPAKTHKE.

1-5

13,15 XuMHnyecKkasi KHHeTHKA

CKopocThb peakii, KOHCTaHTa CKOPOCTH, 3aKOH
JeUCTBUS MacC, MOJIEKYJIIPHOCTh PEaKI1H, HOPSI0K
peakiuu, ToMo-, rereporennsie. HeoOparumbie
peakiuu, nepuo/ nosnypacnaja. Peakuuu Hynesoro,
[IEPBOr0, BTOPOTO, TPETHETO MOPsAKOB. ClI0KHbIE
peakiuy, U30JUPOBAHHBIE, TapalIeIbHbIE,
rocJie0oBareabHble. MeTo/bl ONpeIeIeHUs] CKOPOCTH U
nopsaka — Mmeroa OcTBajbAa, UHTETPAJIHBIE METO/IBI.
3aBUCUMOCTb CKOPOCTH OT TEMIIEPATYPBI,
Karanu3aTopa. KuHeTnka reTeporeHHbIX peakuui —
KOHBEKIIMS, 3aK0H Puka, Ko3ppuiueHt qudpdysuu.
Jlumutupyromas craaus. TONOXUMHYECKHE PEAKIIH.

1-5

32

Bcero

IlepeyeHb NPAKTHYECKUX 3AHATHHA.

Bcero
JacoB

Tema MNPAKTUYIECCKOI'o 3aHATHSA. 38}131—[“5], BOIIPOCHI,
OTpaﬁaTLIBaeMLIe Ha MPAKTHYECKOM 3aHATUHA

YyeoHo-
MeETOANYEeCcKoe
ob0ecreueHune

N

4

5

Boruuciienne TenaoThl ¥ TeMneparypbl ¢ga3oBoro nepexoaa
ITpaBuio ¢a3 'n60ca. Ypasuenue Knaneiipona-Knaysuyca

6

PacrBoOpsI

Tunb! KoHIIEHTpanuii (MOJIIpHAsA, MOJIsLITbHAS ). 3akoH Pays.
Pacuer Temneparypbl KUIIEHUS U 3aMEpP3aHUsI PACTBOPOB.
PacTBOpHMOCTB ra3oB B XKHAKOCTSX - 3aKOH I'eHpH.
OcmoTtunyeckoe naBieHue. Bpruncienue geTydecTy U akTUBHOCTH
KOMIIOHEHTOB. PacueT XMMHUYeCcKOro noTeHuaia

da3oBble JUATPAMMBI




OcCHOBBI IOCTPOEHUS TPEYTOJIbHBIX MJIOCKUX AuarpamMm ['106ca u
Pozebyma. 3akoH pacnpenenenus. [loctpoeHne nuarpaMmMel
«COCTaB Mapa- COCTaB >KUJIKOCTHY, IUarpaMMbl KUTICHUS,
JIMarpaMMbl «COCTaB-CBOMCTBOY MO KPUBBIM OXJIAXKICHUS

4 2 XHMHYECKOe paBHOBeCHE 9
Pacuer xoHCTaHTHI paBHOBeCcHs. TepMOAMHAMUYECKHN aHAIIN3
XUMHUYECKHUX PEaKINi — pacueThl 3aBUCUMOCTH HTPOIIUH,
SHTANBINU, S3HepTun [ MOOCa, KOHCTAHTHI PABHOBECHS OT
TEMIIEPATYPHI.
5 2 XumMnyeckass KHHETHKA 10
Pacyer KOHCTaHTBI CKOPOCTH, BpEMEHH pEaKIIUU, MOPsIKa
peakuuu
16 Bcero
Ilepeyenn 1a00paTOPHBIX PadOT
Ne Bcero . Yueoro-
remul | 9acoB Tema 1a0opaTopHoii padoThI. MeToanYecKoe
ol0ecneyeHmne
1 2 4 5
1 4 Omnpeznenenne TemMreparypsl (Ha30BBIX MPEBPAICHNH BEIIECTB 11
1 4 DIEKTPONPOBOJHOCTH PACTBOPOB AJIEKTPOJIUTOB 12
2 4 Okcrpaknus. Onpenenenne KodhhuImeHTa pacpeesieHus 13
3 4 [TocTpoenue quarpaMMbl OMHAPHOW CHCTEMBI 14
[Tap-xuakocTh
3 4 B3anMHass pacTBOPHMOCTHh B TPEXKOMITOHEHTHOM CHCTEME 15
4 4 V3yyeHue paBHOBECHsI TOMOT€HHOM pEeaKIMu B PacTBOpeE 16
4 4 Ornpezenenne TePMOAMHAMUYECKUX XapaKTEPUCTUK MpoIecca 17
TUAPOIIN3a
) 4 Omnpenenenne KOHCTAaHTbl CKOPOCTH U SHEPTUH aKTUBALUU 18,19
pPEaKIMU OKHCICHHS HOIOBOJAOPOAHOM KMCIOTHI HEPOKCHIOM
BOJIOpOJIA
32 Bcero
3ajanus 1Js CAMOCTOSATEJILHOM PadoThI CTYJA€HTOB
Ne Bcero Yueono-
Temil| 1acos Tema nexkuun. Bonpocsl, oTpadaTbiBaeMble Ha JeKIUT MeToanYecKoe
olecneyeHue
1 2 4 5
1 15 da3oBbIe EpPexoabl 1-5
CrabmibHOCTH (a3 — MoBeIeHNE XUMUYECKOT0 MOTEHIHAIa.
dazoBbie paBHOBeCHs, (ha30Bble quarpaMmmbl. @OpMBbI TpaHUIL
pasnena KHJIKOCTh-Ta3, raz-Teepaoe. [Ipasuio ¢az. dazopas
JuarpamMma BOJIbl, ABYOKHCH yriepoa. da3oBblit mepexo
IIEpBOTO M BTOPOro pona. Cxxmxenue razos [loBepxHocTHOE
HaTshkeHue. [1y3bpIpH v Kariu, Kanmujuispsl
2 15 PacTrBopsI 1-5

[MapuuansHbIi MONBHBIN 00beM, O0IIHI 00beM, 001Ias GpyHKIUS
I'n06ca. Ypasuenue ['n66ca-/rorema. TepmoauHamuka
cMenieHusl. XMMUYECKUM MOTEeHIral Xuakocteil. 3akon Pays,
3akoH ['enpu. MneanbHble pa30aBiIeHHbIE PaCTBOPHI.
KonnurarusHsie cBolicTBa. PacTBOpbI HeleTy4YnX BEIIECTB.
PaBHOBeCHE MEX Ty TAPOM PACTBOPUTEIS U PACTBOPHUTEIIEM B




pactBope. Otenka pactBopuMoctu. Ocmoc. YpaBHenue Bant-
Todpda. Cmecu neryunx xuakocteil. lnarpammsl 1aBiaeHus napa.
[IpaBuio peruara. JJucTHIUISANNS: AUarpaMMa TeMIeparypa-
COCTaB, a3€0TPOITHBIE CMeCH. PeasbHbIe pacTBOPHI U aKTUBHOCTh
(ko3¢ HuIHEHT aKTUBHOCTH ). BiusiHue pacTBOPEHHOTO BEIIECTBA
Ha MOBEPXHOCTHOE HATsHKeHUE. MEeTO ] OTPE3KOB.

15 da3oBble paBHOBECHS 1-5
[IpaBuno ¢a3, nonstue ¢aspl, komnoHeHta. OgHO- U
JIBYXKOMITIOHEHTHbIE crcTeMbl. Da30BbIe JHarpaMMbl: COCTaB
KHJIKOCTH — COCTaB Tapa , )KUJIKOCTb-KHJIKOCTb, TEMIIEpaTypa-
COCTaB, KHJIKOCTh-TBEp0E. TepMUUYECKHUil aHaIN3, SBTCKTHKA.
TpexKOMIOHEHTHBIE CUCTEMBI —TPEYTOIbHBIC TUArPAMMBI.
YacTUYHO CMENIMBAIOLIMECS KHUIKOCTH, POJIb 100aBICHHBIX
coJieil.

15 XHMHYECKoe paBHOBeCHE 1-5
[ToHsITHE XUMHUYECKON PEAKLIMU, XUMUYECKOTO PABHOBECHSI.
[ToBenenue ¢pynkiuu ['n66ca. MosbHas crangapTHas QyHKIUS
I'u66ca. KoHncranTa paBHOBECHS pealIbHBIX T'a30B Uepe3
koa¢dunmenTs gerydectd. KoHcranTta paBHOBecus: 1S J1it000To
THTIa XUMAYECKOUN peaknuu yepe3 KodpHUIUEeHTH aKTHBHOCTH.
Brnusinue Ha paBHOBecHe KaTaau3aTopa, TEMIIEPaTypbl, 1aBICHUS.
[TpMEHIMMOCTD 3aKOHOB Ha MPAKTHKE.

20 XuMHYecKass KHHEeTHKA 1-5
CKOpOCTh peaKInu, KOHCTAHTa CKOPOCTH, 3aKOH JICHCTBHS Macc,
MOJIEKYJIIPHOCTD PEaKIIUH, MOPSIOK PEaKInu, TOMO-,
rereporennsie. HeoOpaTumbie peakiiuu, epruo 1 moxypacmiaia.
Peakiuu HyJIeBOrO, MEPBOr0O, BTOPOTO, TPETHETO MOPSIIKOB.
CrnoHble peakuu, U30JUpOBaHHbIE, IapajlieIbHbIC,
mocjeIoBaTebHbIe. MeTOIbI ONpeaeIeHHs CKOPOCTH M MOPSAIKA —
MCTO/ OCTBaJ'II)ZIa, I/IHTerpaJII)HI)IG MCETOBI. 3aBI/ICI/IMOCTI>
CKOpOCTH OT TeMIIEpaTyphl, Katajau3aropa. Kunernka
reTepOreHHbIX peaklnii — KOHBEeKIMs, 3akoH duka, korpduuneHT
i dysun. Jlumurupyromnias craaus. TONOXMMUYECKHE PEAKIINH.

80 Bcero

OoOpa3oBaTe/ibHbIE TEXHOJIOTHH

[Ipn peanuzanmuu y4eOHOro Marepuanga Kypca HCIOIb3YIOTCS pa3InyHbIC
oOpa3oBaTenbHbIE TEXHOJIOTHH, CITIOCOOCTBYIOIIME CO3JaHUI0 aTMOC(hEphl CBOOOTHOMN U
TBOPYECKOM JUCKYCCHM KaK MEXKJy IMpenojaBareyieM W CTyJeHTaMu, TaKk U B
cTyneHuecKkoi rpynre. Llenpio mpu 3ToM sBiIsIeTCs BhIpaOOTKA Y CTYJACHTOB HaBBIKOB U
KOMIETEHIIUM, MO3BOJISIFOIIMX CAMOCTOSITEIbHO BECTH MCCIIEIOBATENILCKYI0O U HAYYHO-
MeIaroru4ecKyto padoTy.

AyIuTOpHBIE 3aHITHUSI MPOBOJATCS B BUJAE JEKIUN ¢ ucrnojb3oBaHuem I[IK u
KOMITBIOTEPHOTO MPOEKTOpa, MNPAKTUYECKUX 3aHATHH, C ucnosib3oBanuem [IK mpu
MPOBEICHUH PACUETOB; JA0OpaTOpHbIE — B YYEOHBIX JTAOOPATOPHSIX, OCHAIIEHHBIX
COBPEMEHHBIM J1a0OpaTOPHBIM O0OpYyJOBaHWEM M ycTaHOBKaMu. (CamocTosiTenbHAs
paboTa CTYJIEHTOB MPOBOJUTCS TMOJ PYKOBOJCTBOM IIperojaBareiiei, ¢ OKa3aHUEM
KOHCYJIbTAllMil ¥ TOMOIIM TPH MOATOTOBKE K KOHTPOJBHBIM paOOTaM, BBIOJIHEHUU
JTOMAIIHUX 3aJaHuN




DoH/ OLIECHOYHBIX CPeICTB

@DOHJT OLIEHOYHBIX CPEACTB MO JUCHUIUIMHE OO0ECIEeYMBAET MPOBEPKY OCBOCHUS
TUTAHUPYEMBIX pe3yIbTaTOB 00ydeHHs (KOMIETEHIIMNA U UX UHIUKATOPOB) MOCPEACTBOM
MEPOTIPUATUNA TEKYIIET0, PyOSKHOTO U MPOMEKYTOUHOTO KOHTPOJIS 110 AUCIUILIUHE.

Cesi3p MeXIy (QOPMUPYEMBIMA KOMIETCHIHMSAMH U (opMaMu KOHTPOJIS HX

OCBOCHM: ITPCACTABJICHA B cneny}omeﬁ Ta6J'H/II_[eZ

OH@HO‘—IHBIG cpeacrea i BXOAHOTO  KOHTPOJIA,

MPOMEXKYTOUYHOM aTTeCTalNK (AHHOTAI[HS)

TCKYWICTO KOHTPOJIA

Ne
/o

HanmenoBanue
KOHTPOJHPYEMBIX
paznesnoB (TeMbl)

Kon u HaumeHnoBanue nHauKaropa
JIOCTHYKEHHUS KOMITETEHIIAI

HaumenoBanue
OILIEHOYHOI'O
Cpe/ICcTBa

Bx0/1HOM KOHTPOJIb

Bxonnoit
KOHTPOJIb

3-OIIK-1 3Hath pU3UKO-XUMHUYECKHUE CBOKCTB
MaTepuaioB, OCHOBBIBAsICh HA 3HAHUSX O
CTPOEHHH BEILIECTBA, MPUPOJIE XUMUYECKOM
CBSI3U PA3JIMYHBIX KJIACCOB XUMHYECKUX
AJIEMEHTOB, COSIMHEHU,

BEILIECTB U MAaTEpPUAJIOB

3-1IK-2 3HaTh CBOMCTBA XUMUYECKHUX
3JIEMEHTOB, COEJMHEHNI U MaTE€PUAJIOB

Ha UX OCHOBE I COOIIOICHUS
TEXHOJIOTMYECKOTO PeryiaMeHTa
TEXHOJOTHYECKOT0 perjiaMeHTa

Bomnpockl BxoiHOTO
KOHTPOJISI
(MMCHbMEHHO/YCTHO)

ATTeCTaI_II/IH pa3aciioB, TCKYH_IPII;'I KOHTPOJIb YCIICBACMOCTU

3-OI1K-5 3HaTh TEXHOJIOTMYECKHI TTpOIIeCC,
CBOMCTBA ChIPbsi TOTOBOM MPOAYKIUU JJIS
OCYUIIECTBJIEHUS IKCIIEPUMEHTAIbHBIX
HWCCIEIOBAHNH M NCITBITAHUH ONBITHBIX
o0pasioB

MAaTEpHAJIOB MO 33JJaHHOW METO/INKE
V-OIIK-5 YMmeTh BBHITOJIHATH
AKCTIIEPUMEHTAIIbHBIC UCCIICIOBAHMS U B
00paboTKe, MHTEPIIPEeTALIH

MOJTYYEHHBIX IKCTIEPUMEHTAIBHBIX TAHHBIX
B-OIIK-5 Brnagets HaBbIKaMu pa3paboTKH
peryiaMeHTa NMpoBEJCHUS UCTIBITAHUN HOBBIX
00pa3IoB MPOAYKIIUU C YIETOM TpeOOBaHUN
TEXHUKHU

0e30IMacHOCTH

3-11K-2 3HaTh CBOMCTBA XUMHYECKUX
3JIEMEHTOB, COEJUHEHUI U MAaTEPUAJIOB

Ha UX OCHOBE 11 COOJTFOACHMUS
TEXHOJIOTMYECKOTO PEriiaMeHTa

V-IIK-2 YMeTh UCIIOIL30BaTh 3HAHMS
CBOMCTB XMMHYCCKUX 3JIEMECHTOB,
COEMHEHHI U MaTepUaiOB HA UX

OCHOBE JIJIsl PEIICHUsI 33]1a4 110 BBIITYCKY
MPOAYKIIMH B CTPOTOM COOTBETCTBUH C
TEXHUYECKUMU TPEOOBAHUSIMH

JlomaiHue 3a1aHue
(MMCbMEHHO)

Otuer no
1a0opaTopHOit
pabore

(ycTHO)

KonTtpomnbsHas pabota
10 BapraHTaM
(MMCHMEHHO)

TectupoBanue
(MMCbMEHHO)




B-IIK-2 Bnanetp HaBbIKaMu pa3pabOTKH
MPEAJIOKEHUS IO KOMIUIEKCHOMY
WCIOJIb30BAHUIO CHIPbS U YTUJIN3ALUU
OTXOJIOB IMPOU3BOJICTBA

3-OIIK-1 3Hath pU3UKO-XUMHUYECKHUE CBOKCTB
MaTepuaioB, OCHOBBIBAsICh HA 3HAHUSX O
CTPOEHHH BEILIECTBA, IPUPOJIE XUMUYECKOM
CBSI3U PA3JIMYHBIX KJIACCOB XMMHYECKUX
3JIEMEHTOB, COSIMHEHU,

BEILIECTB U MAaTE€pPUAJIOB

V-OIIK-1 YMeTh ucnoiab30BaTh MEXaHU3MBbI
XUMUYECKUX PEaKIUid, TPOUCXOISIINX B
TEXHOJOTHYECKUX MPOIeccax U OKPYKAIOLIEM
MHUpe,

JUISL OIIPEICIICHNS KaueCTBEHHBIX U
KOJIMYECTBEHHBIX XapaKTEPUCTUK BEILIECTB U

MaTepHUaJIOB
B-OIIK-1 Brnagerp aHaimM3oM  METOJZIOB
OTIpeIeTICHUS TpeOyeMbIX rapaMeTpoB
W3MEPCHHUSI KAUECTBEHHBIX U KOJIMYECTBEHHBIX
XapaKTePUCTUK poo CBIPBS "
nonygabpukaron

HpOMC)KYTO‘IHaH aTTeCTanusia

Bompock! k

3 | Ikzamen OIIK-1,5, [IK-2
9K3aMeHY (YCTHO)

OyeHouHvle cpedcmea 0Jisk 6XOOH020 KOHMPOAs TPEACTABISAIOT COO0M BOMPOCHI,
KOTOPBIE 33JJal0TCsI CTyZICHTaM B TUCbMEHHOM (hopMe. AHHOTAIUS TPUBEICHA HUXKE.

B kauecTtBe oyenounoco cpedcmea mekywe2o KoHmpos 04Hou PopMbl 00yUeHHUS
WCIIONIB3YIOTCSL  3alllMTa JOMAIIHUX 3aJaHuii (MMCbMEHHO M YCTHO), YCTHBIA OTYET IO
nabopatopHoil pabote, TecT (MUChbMEHHO). /loMalliHee 3ajaHue MPENCTaBIsET COOOM
pelieHre 3agad Mo BapuaHTaM W YCTHYI0 WX 3alllUTy, B XOJle¢ KOTOPOW CTYyIEHT
o0bscHseT pemieHre. OTYeT Mo J1abopaTopHbIM paboTaM MPOBOJIUTCS B BUIE YCTHBIX
OTBETOB Ha KOHTPOJBHBIE BOIIPOCHI MO TeEME JIabopaTopHou paboThl. TecT npeacTaBisieT
co0Olf BOMPOCHI C HECKOJbKMMH BapHaHTaMH OTBETOB. AHHOTAIlMM  JOMAIITHETO
3aJlaHusl, TECTa U IPUMEPHBIN TIEPEUCHb BOIPOCOB JIJIsl OTUETA 1O JIabopaTopHOi paboTte
MIPUBEICHBI HITKE.

B kadecTBe OIICHOYHOIO CpeACTBa ammecmayuu pazoena WCIOJIb3YeTCs
KoHTpoJib uToroB (KW), koTopsiii ipeAcTaBisieT cO00i CyMMY pPe3yJIbTaTOB OLIEHOYHBIX
CPEICTB TEKYIEro KOHTPOJI.

Hna  npomesicymounou  ammecmayuu — TPETyCMOTPEHbI  TEOPETHUECKUE
HK3aMEHAIMOHHBIE BOTIPOCHI, PUBEICHHBIC HIDKE.

[To utoram oOy4eHUs BBICTABIISIETCS IK3AMEH.
IIpumMepHbIe BOMPOCHI BXOJHOT0 KOHTPOJIS
I[aTL ONpCACIICHUEC CKOPOCTU XUMHUYECKOU pCakuuun
Onpenenenre KOHCTAaHThl CKOPOCTH XMMHYECKON peakluu
ITonstue pacTBOpa.
UTo nmokas3pIBaeT NPOIEHTHAS! KOHIIEHTPAHsI paCTBOPOB.
YTto moka3bIBaeT MOJIbHAs KOHIICHTpal1d paCTBOPOB.

OB WN|-




[IpumepHoe ToMalIHee 3aJaHie TI0 BAPHAHTAM

[Tonp3ysice, cipaBOYHUKOM, AJIs1 BerlecTBa A (CM. Ta0J1.) ONpeeInTh:
1) AHATUTUYECKYIO 3aBUCUM TEIUIOEMKOCTH OT TEMIIEPaTypHI.

0
2) UctuaHyt0 TemoeMKocTh mpu 75 “C

Bapuant 1 2 3 4 5 6 7 8 9
S CaC2a | CaC2 CO |CaO |[CaCO3|C HF | Fe
Bemecto A
p p
HpI/IMepHaﬂ KOHTPOJILHASA paﬁoTa I10 BaApUaHTaM
3agaua 1
1.B cooTBETCTBHE CO CBOUM BapuaHTOM BBI6CpI/ITC CBOKO 06paTI/IMy10 PpEaKnuro:
Bapuant Ypasuenue npouecca
| 2CO(r) + 2H5(r) = CH4(r) = COs(r)
2 COs(r) + 4H5(r) = CH4(r) + 2H-0(r)
3 4CO(r) + 2S0s(r) = S5(r) = 4COs(r)
4 2CO(r) + 4H,(r) = C;H4(r) + 2H-O(r)
5 Ca(OH)s(x) = CaO(x) = H,O(r)
6 CgHg(r) = 3H,(r) = C¢H,»(r)
7 S:(r) +4CO; (r)=="’SO-(r)—-(()(ra
8 _2.\ (7)) + 6H- O(r]--t\Hx(rv—?)t)w(r
9 2H. (- )-r(_O(r)—CHa()H(r»
10 (()(lw(r)—(() r) + Cly(r)

2.J1ns1 Bameit peakiiuu 1o TONOJHUATEIFHBIM HCXOMHBIM JTAHHBIM (CM. TaOJ1. HUKE,
cToJsiOubl 2,3), paccunuTanTe:
a) KOJIMYECTBA BCTYIHBIINX B PEAKIIHIO HCXOMHBIX BEIIECTB (B MOJISIX, KI' M M

(11 Ta30B));

6) KOJIMYECTBA HEMPOPEArHPOBABIINX HCXOJHBIX BEIICCTB (B MOISX, KT H M
(n71s1 Ta30B))

0) cTeneHb MpeBpaIleHNs HCXOHBIX BEIICCTB;

B) COCTaB pPaBHOBECHOM CMECH B MacCOBBIX, MOJIbHBIX, 00bEMHBIX (/151 Ta30B)
MPOIICHTAX;

I') KOHCTAHTY PaBHOBECHS, BEIPAKEHHYIO YEPE3 MOJIbHBIE 10JIH.

Tun HauanbHble kKoHOeHTpanuu noaasaemMbix | KosmuecTBo o6pa3syomerocs
PCAKIHHU HCXOAHBIX BEeIIECCTB, MO.]'[])/M3 IMpPpOoAYyKTa, MO.]'II)/M3
1 2 3

A+B—C+D CA=800 C.=200
Cp=800

A—C+D CA=500 C.=200

A+B-C Ca=700 C.=200
CB:700

A-C Ca=800 C.=300

IIpuMepHbBI NepeYeHb BONPOCOB K OTUYETY 10 JIa00paTopHOii padore
«JIEeKTPONPOBOJHOCTH PACTBOPOB 3JIEKTPOJIUTOB!

1 | Yto Takoe yaenpHOE CONpOTHBIIEHUE?

N

I[aﬁTC OMPCACIICHUC TOHATHUIO SJICKTPOIIPOBOJHOCTH.

3 | HaiiTe ompeneneHHe TOHATHIO YICIBHOW JJIEKTPONPOBOIHOCTH. B KakuxX enWHUIAX OHa
nu3Mepsiercs?




4 Kak mensercs IMPOBOAVMOCTb CHJIBHBIX U cl1a0BIX SJICKTPOJHUTOB C YBEIIMUCHUCM

KOHIICHTpALUU, TEMIIEPATYpPBI

IIpumepHbIi TECT

Bonpoc Ne 1 Ykaxkure npoueccobl, COOTBeTCTBy0IHEe (Ga3oBbIM Nepexoabl
YKaxKuTe HECKOJIbKO BADHAHTOB O0TBETA

OtBet A IIJIaBJICHUE

OtBet b KPUCTAJUIM3aLUs

OtBet B Harpes

OtBet I' M30TEPMUYECKOE pacIIipEeHHE ra3a

Bonpoc Ne 2 Dasza - smo

OtBet A COBOKYITHOCTh FTOMOT'€HHBIX YacTEeH reTEpOr€HHOM CUCTEMBI

Otser b KOMIIOHEHT CHUCTEMBI

OtBet B HEOJIHOPO/IHAs YacTh CUCTEMBI

OtBet I' COBOKYITHOCTb TOMOT'€HHBIX YaCT€ TOMOIT€HHON CHCTEMBI

Bonpoc Ne 3 Monsanbras KOHIIEHTPALMS NOKa3bIBAET,

OtBet A CKOJIBKO MOJIEH PACTBOPEHHOI'O BEIIECTBA B PaCTBOPE MPUXOAUTCS Ha 1 KT
pacTBOpUTEIIS

OtBet b CKOJIBKO SKBHBAJIEHTOB PAacCTBOPEHHOIO BEILECTBA B pACTBOPE IPUXOJUTCS HA
1 Kr pacTBOpHTENA

OtBer B CKOJIBKO MOJIEH PACTBOPEHHOI'O BEIIECTBA B PACTBOPE NMPUXOAUTCS Ha | 1
pacTBopa

OtBer I' CKOJIBKO SKBHUBAJIEHTOB PAacTBOPEHHOI'O BELIECTBA B paCTBOPE MPUXOIUTCS
Ha 1 1 pacTtBOpa

Bonpoc Ne 4 IIpu pacTBOpeHnHU coM B BOJIE €€ TEMIIEpaTypa 3aMep3aHus

A CHUKAETCS

b ITOBBIIIACTCS

B He uzmensiercs

r CBoli BapraHT (3amMIINTE)

Bonpoc Ne 5 IIpu pacTBOpeHHH COJIM B BOJIe €€ TeMIlepaTypa KUNeHus

A CHMIKAETCS

b TOBBIIIAETCS

B He u3zmensiercs

r CBoli BapraHT (3amUIINTE)

Bomnpoc Ne 6 OcmMmoc -310

A camornpousBoibHas uddy3us MoONeKyn pacTBopuTens (BOABI) Uepe3
MOJIYTIPOHUIIAEMYI0 MeMOpaHy W3 pacTBOpa C HM3KOM KOHLIEHTpauuend B
pacTBOp C BHICOKOM KOHLIEHTPALUEH.

b camonpou3BoyibHas au(dy3nus MOJEKYJ pPacTBOPEHHOTO BeEIIeCTBa B
pacTBOpE.

B camorpou3BolibHas Auddy3us MOJIEKYI pacTBOPHUTENs (BOJbBI) B PaCTBOPE.

I M3MEHEHUE KOHIEHTPAIMU pacTBopa

Bonpoc Ne 7 Boszronka -31o

A Ilepexo U3 TBEPAOro COCTOSIHUS B ra3000pa3HOE, MUHYSI JKUIKOE

b ITepexo U3 TBEPAOTO COCTOSIHUS B JKUJKOE

B ITepexoa U3 KUJIKOTO COCTOSIHUSI B TBEPIOE

r [Tepexon 13 KHUJIKOTO COCTOSIHHS B Ta3000pa3HOe

Cnucok TCOPETHYCCKUX IK3AaMCHAIIMOHHLIX BOIIPOCOB
1 [ToHsiTve pa3HOCTH MOTEHUMAJIOB JUIsSl Pa3JIMYHBIX THIIOB MTPOLIECCOB

N

M3menenue suepruu ['nd6ca npu $azoBbIX epexoaax




3 [Tonsitue dhaswl, hazoBoro nepexona, hpazororo paHoBecus. [Ipasuio da3 ['m60ca
4 dasoBas 1uarpaMma BOJbI

5 VYpasuenue Knaysuyca-Knanelipona

6 ®da3oBbIe IEPEXO/IbI IEPBOT0 U BTOPOTO poja

-

8

9

[Tonsitue pactBopoB. Tunsl pactBopoB. Mexanusm o0pa3oBaHUs pacTBOPOB

Turbl KOHIIEHTpALW paCTBOPOB

PacTBOPHMOCTH BEHIECTB B )KUJKOCTSIX

10 | PacTtBopuMOCTh ra3oB B Bojie. BiusiHue naBiaeHus U TeMIepaTypbl

11 | PacTtBOprMOCTb ra30B B BoJie. BiusiHMe NPUPOJIBI M pACTBOPUMBIX COJICH

12 | IlonsTue BbIcaIMBaHUS

13 | PacTBopuMOCTS XUIKOCTEH B Bojie. BinsiHue NaBieHus U TeMIepaTypbl

14 | PacTBOpUMOCTb JKUJKOCTEH B Bojie. BiusiHue npupo/ipl 1 paCTBOPUMBIX CoJIer

15 | PacTBopuMOCTh TBEpABIX BEIIECTB B BOjE. BiusHue naBiaeHus U TeMnepaTypbl

16 | PacTBOpHMOCTH TBEpbIX BEIIECTB B BOJE. BiausiHue npupo/isl 1 pacTBOPUMBIX COJIer
17 | Ilepssiii 3aKoH Paymns

18 | Bropoii 3akon Payns. Kprockonudeckast 1 90yIHOCKOTUYECKask KOHCTAHTBI

19 | 3axon ®uka. [lonstue ckopoctu nuddyzun

20 | IMonstue Ocmoca. 3akon Bant-I'odda

21 | IlonsiTHe XUMUYECKOW PeaKINK, XUMHUYECKOT0 PABHOBECHS

22 | lloBenenue ¢pynkuuu ['ub6ca mpu XMMUYIECKOM paBHOBECHHU

23 | KoHcranTa paBHOBECHS peabHBIX ra30B Yepe3 KO UIIMEHTHI JICTYIeCTH.

24 | KoHcraHTa paBHOBECHS IS JIFOOOTO THIIAa XUMUYECKOHN peakIuu depe3 KO3 HUIIMSHTHI
AKTUBHOCTH

25 | BiusHue Ha paBHOBECHE KaTallu3aTopa, TeMIepaTyphl, JaBlICHUs

26 | IlpuMEeHMMOCTH 3aKOHOB XMMHUYECKOTO PaBHOBECHS Ha MPAKTHKE.

27 | CKOpOCTh peakliii, KOHCTaHTa CKOPOCTH

28 | 3aKoH JEHCTBHS Macc, MOJICKYJISIPHOCTh PEaKIIUU

29 | Ilopsinok peakiiu, roMo-, FeTepOreHHbIE.

30 | Peakiuu HyneBoro, mepBoro, BTOPOro, TPEThEro MOPSIKOB

31 | HeobpaTuMble peakiuu, IIepro MoJrypacraa..

32 | CnoxHble peakiMy, H30JUPOBaHHbIE, NapaJljieNbHble, T0CIe10BaTEIbHbIE

33 | Meronbl onpesielieHnst CKOPOCTH | nopsiika — metos1 OCTBasb/1a, MHTETpabHBIE METO/IBI.
34 | 3aBUCUMOCTb CKOPOCTH OT TEMIIEpaTyphl, KaTaJIn3aTopa.

35 | KuHeTnka rereporeHHbIX peakiuii — KOHBeKIus, 3akoH ®uka, kodddunment muddysun.
36 | JlumuTHupyromas craaus. TOMOXUMHYECKHE PEaKITUU

IIxkanbl oneHKH 00pa30BaTEeNIbHBIX A0CTHKEHU
IIIkaJia oleHKU BXOAHOT0 KOHTPOJISA, 0TYETA 10 JIa0opaTopHOi padore:
3aurteHo: 3aaHne BBINOJHEHO BEPHO, CIAHO B YCTAHOBIICHHBIE CPOKHU
He 3aureHo: 3ajaHue He BBIIIOJHEHO, BBIMOJIHEHO C OIIMOKaMH, KOTOPBIE
TpeOyeTcst UCIIPaBUTh, UJIU CIIAHO MOCJI€ YCTAaHOBJIEHHOIO CpOKa

IIIxana oleHKM TecTa, IOMALIHEr0 3aaHNsl, KOHTPOJIbLHOM padoThl (B MPOIEHTAX):

IIpoueHTsl TpeOoBaHusi K 3HAHUAM

100-85 OTBeTHl Ha TOCTABIICHHBIE BOMPOCHI IMOJIHBIC, YETKHUE W Pa3BepHYTHIC. PemreHus
3a7a4 JIOTHMYHBI, JJOKa3aTeJIbHbI U JEMOHCTPHPYIOT aHAIUTHYECKUE M TBOPUECKHE
CIIOCOOHOCTH CTYJICHTA.




84-70

JlaroTcs MOJTHBIE OTBETHI HAa MOCTaBJIECHHbIE BOMPOCHL. [I0ka3aHO ymMeHHEe BBIACISITh
MIPUYHUHHO-CIIEICTBEHHBIE CBSI3H. [Ipu peleHnu 3ajau JIONYILIEHBI
HE3HAYMTENIbHBIC OIMUOKH, MCIPABICHHBIE C TOMOIIBIO «HABOJSIINX» BOIPOCOB
MPEIOaBaTes.

69-60

OTBeTHl Ha BOIIPOCHI U PCHICHHUA ITOCTABJICHHBIX 3aJa4 HEJOCTATOYHO ITOJIHBIC.
Jloruka 1 mociaemoBaTeIbHOCTD B peiCHUMN 3aa4 UMCIOT HAPYUICHUS. B orBetax

OTCYTCTBYIOT BBIBO/JIBI.

OueHkn 6 Oannax
BBICTABJICHHOTO IPOIICHTA

BBICHHUTBIBAIOTCA IIYTCM IIPOHU3BCIACHUA BCIMYHNHBI
AT KOHKPETHOI0  BHUAA TCKYHICTO KOHTPOJA HaA

MIPEABAPUTEILHO BBIICIEHHOE JIJIs1 HEro KOJMYECTBO 0asuioB (B Mpeaeiax pa3aena).

IMIkana OLICHMBAaHMs CTYACHTA HA IK3aME€HE 110 JTUCHUIIJIMHE «I[OIIOJIHI/ITGJILH])IQ

rJaBbl GU3MYECKON XUMUMN»:

TpeOoBaHusl K 3HAHUAM

OTBeTbl Ha TIOCTABJIICHHBIE BOIPOCHI IIOJIHBIE, YETKHE W
pa3BepHyThle. PemieHus 3amad  JIOTMYHBI, JOKA3aTElbHBI U
JEMOHCTPUPYIOT AaHAJUTHYECKHUE W TBOPYECKUE CIIOCOOHOCTHU
CTYJICHTA.

[[aIOTCH IMOJIHBIC OTBCTHI HAa ITOCTABJICHHBLIC BOIIPOCHI. IToxa3zano
YMCHHC BBIACIIATh IPUYNHHO-CJICICTBCHHLIC CBA3U. HpI/I peICcHUN
3ala4 AOMyHICHbl HCE3HAYUTCIIBHBLIC OI_HI/I6KI/I, HCIIPAaBJICHHBIC C
IIOMOIIBIO «HABOJAIINWX)> BOIIPOCOB MPLCIIOJaBaTCIIA.

banabl
(uToroBoit OcBoenue
PEUTUHTOBOM KOMIIeTeHIN i
OLICHKH)
100-85 [TponBunyTHII
YPOBEHb
84-70 Cpenuuii
YPOBEHb
69-60 BbazoBrblii
YPOBEHb

OTBeTBl Ha BOIIpOCbI W PCHICHHA  ITOCTABJICHHBLIX  3a1a4
HEJIOCTAaTOYHO IIoJHBIC. JIorMKa ©W  IIOCIEI0BATCIIbHOCTH B
peuieHrun 3aa4 HMCIOT HapyLICHUS. B orBeTax OTCYTCTBYIOT
BBIBOBbI.

Crynent, nonayuuBminii MeHee 60% oOT MakcuManbHOTrO Oaymia 3a pasjaen

AUCHUILUIMHBI HIIKM IIPOMCKYTOUYHYIO aTTCCTAIHNIO, CUHUTACTCA HCATTCCTOBAHHBIM IIO

TAHHOW TUCHUILINHE.

WtoroBasi oIleHKAa BBICTABJISIETCA IIyTeM TIepeBOoja HaOpaHHBIX OaIOB B
COOTBETCTBHHM CO CIICAYIOLIEH TaOIUIICH:

Or1eHKa 110 5-0aJUILHOM IIKaJle LR LA S I [ Onenka ECTS
HK3aMEH

5 — «comauuHo» 90-100 A
85-89 B

4 — «xopouio» 75-84 C
70-74 D

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

2 — «Hey008IemEOPUMETLHOY Memnee 60 F

Y4eOHO-MeTONN4YECKOE U NH(POPMAIITHOHHOE 0O0ecniedeHre Y4eOHOM T CIUIIINHBI

1. ®dusuyeckas XuMu4

OcHoBHas nuTeparypa:
yaeOHoe nmocodbue / H. B. benoycosa, M. H. Bacunnena,

H. C. Cumonoga, A. ®@. llIumanckuii. — KpacHosipck : COVY, 2019. — 308 c. — ISBN




978-5-7638-4052-0. — TexcT : anekTpoHHblii / JlaHb : 3MEKTPOHHO-OHOIMOTEUYHAS
cuctema. — Pexum mocryna: https://e.lanbook.com/reader/book/157661/#1

2. I'ameena, O. C. ®usudeckas U KoJulonaHas Xumus : yueoHoe nocooue / O. C.
['ameeBa. — 5-e u3j., crep. — Cankr-IletepOypr : Jlans, 2020. — 328 ¢c. — ISBN 978-
5-8114-4869-2. — Tekct: onekTpoHHbIN / JlaHb : 3IEKTPOHHO-OMOIMOTEUHAS
cuctema. — Pexum nmoctyna: https://e.lanbook.com/reader/book/126711/#1

3. KymbikoB, P. M. ®usudeckas 1 KoJUIoMgHas XUMUs : yueOHoe mocodue / P. M.
Kywmsikos, A. b. Uttues. — Canxr-IlerepOypr : Jlans, 2019. — 236 ¢. — ISBN 978-5-
8114-3519-7. — TekcTt: oIeKTpoHHBIH / JlaHb : 3JIEKTPOHHO-OMOJIMOTEUHAS
cucrema.— Pexxum moctyma: https://e.lanbook.com/reader/book/116357/#9

JlomomHUTEIBHAS TUTEPATYPA:

4. ®Ousnueckas u KoutougaHas xumus. [Ipaktukym : ydaeOHoe mocoboue / I1. M.
Kpyrnsikos, A. B. Hymraesa, H. I'. BunkoBa, H. B. Komesa. — Caunkr-IlerepOypr :
Jlans, 2013. — 288 ¢. — ISBN 978-5-8114-1376-8. — TekcT : anexTponHsiii // JIaHb :
AIEKTPOHHO-OMOIMOTEUHAS cucTeMa. — Pexum JOCTYyTIA:
https://e.lanbook.com/reader/book/5246/#5

5. Hurmarymnun, H. I'. @usnueckas u KOJJIOUAHAS XUMHUS : ydeOHOoe rocodue /
H. I'. Hurmatynnun. — 2-e usn., uctp. u gomn. — Cankr-IlerepOypr : Jlans, 2015, —
288 ¢. — ISBN 978-5-8114-1983-8. — TekcT : neKTpoHHBIH // JlaHb : 3JIeKTPOHHO-
ounomoTeyHas cUcCTEMA. — Pexum JOCTyTa:
https://e.lanbook.com/reader/book/67473/#7

Y4ebHO-MeToAMYeCcKas JIUTepaTypa

6. 3epnsimkuHa A.A. MeTomuyeckue ykKazaHUS K TMPaKTUYECKOW pabote
«Bpruncnenue TEMJIOTH W TeMIiiepaTypbl ¢aszoBoro mepexona».- bamakoo: BUTU
HUAY MUDU, 2021. — B annpobaruu

7. 3epubimkuHa A.A. MeTonuyeckue ykazaHUS K MPaKTUYECKOW pabote
«PactBophb1.»- banakoo: BUTU HUAY MU®U, 2021. - B anpobanuu

8. 3epmpmkmHa  A.A.  MeTomuueckue yKazaHMS K TIPAKTHYECKOH — paboTe.
«TemnoemkocTtb. 3akoH Kupxrodda» - bamakoro: BUTU HUAY MU®U, 2021. - B anpobaimu

9. 3epubimkuHa A.A. Meroauueckue yka3zaHMs K TPAKTHUYECKOW pabdore.
«®azoBpie quarpamme» - banakoso: BUTU HUSY MU®U, 2021. - B anpobaruu

10. 3epnbimkuHa A.A. Meroauveckue yKazaHHs K TMpakTUYeCKoW padore.
«®DazoBwie paBHOBecus» - banakoBo: BUTU HUAY MU®U, 2021. - B ampobaruu

11. 3epubimknHa A.A. Meroauueckue ykKazaHUs K MpakTUYECKOW padore.
«Xumunueckas kuHeTnkay - banakoso: BUTU HUAY MUDU, 2021. - B anpobaruu

12. TaranoBa B.A., TapanoBa C.A., I'epacumoBa B.A. Meroauueckue ykazaHus
K BBINOJTHEHUIO JjabopatopHoil pabotel «OmpeneneHue Temmneparypsl (Ha3oBBIX
IpeBpaIeHuii BemecTBy - bamakoso: BUTU HUAY MU®DU, 2018


https://e.lanbook.com/reader/book/157661/#1
https://e.lanbook.com/reader/book/126711/#1
https://e.lanbook.com/reader/book/116357/#9
https://e.lanbook.com/reader/book/5246/#5
https://e.lanbook.com/reader/book/67473/#7

13. 3epupimkuHa A.A., TapanmoBa C.A. Meroauueckne yKazaHUS K
nabopaTopHOl paboTe «DIEKTPONPOBOJHOCTh PACTBOPOB BJIEKTPOJIUTOB» - baakoBo:
BUTU HUAY MUDU, 2021.

14. 3epnbimkuHa A.A., TapanoBa C.A. Meronuueckue ykazaHus K
nabopaTopHoit padoTe «IkcTpakuus. Onpenenenre Ko3PphuIeHTa pacupeaeacHusD -
banakoso: BUTU HUAY MU®U, 2021 - B anpobaruu

15. TaranoBa B.A., [Inuxunze C.f., Meroanueckue ykazaHHsl K BBIIIOJHEHUIO
naboparopHoit pabotel ««lloctpoenne gumarpammbl  OuHapHO#l cuctembl Ilap-
KUIKOCTh» - bamakoso: BUTU HUAY MUDU, 2016

16. Taranoa B.A., ITnuxumze C.f., Meroauyeckue ykazaHUs K BBITIOJHEHUIO
nabopaTopHol paboThl «B3auMHass pacTBOPUMOCTh B TPEXKOMIIOHEHTHOW CUCTEME » -
banakoso: BUTU HUAY MU®U, 2016

17. 3epubimiknHa A.A. . Meroaudeckue yka3zaHusi K JiabopaTOpHOW pabote
«M3y4yeHnne paBHOBeCHSI TOMOTEHHOM peaklMu B pacTBope» - bamakoso: bBUTU HUAY
MU®U, 2021 - B anpobauuu

18. 3epnbimkuHa A.A. Meroauueckue yka3zaHHS K J1labopaTopHOW paboTe
«OnpeneneHne TEPMOJMHAMUYECKUX XapaKTEpUCTHK Mpoliecca TUIpOJIA3a» -
bamakoso: BUTU HUAY MU®U, 2021 - B anpobaruu

19. TaranoBa B.A., TapanoBa C.A., MeTtoaudeckue yka3aHUsS K BBITIOJHECHUIO
nabopatopHoii paboThl «OnpeneneHne KOHCTAHThI CKOPOCTH W DHEPrUU aKTUBALIMHU
peaKIuu OKUCICHUSI HOJOBOJAOPOAHON KUCIOTHI MEPOKCUIOM BOAOpPOAa» - bamakoBo:
BUTU HUAY MUDU, 2019

IIporpammMHuoe o0ecnieduenue u MHTEepHET-pecypcehI:

1. mpouiecc peanuzanuu  00pa3OBATENBLHON MPOrpaMMbl MO  JIUCIMIUIAHE
«/lonmonHuTenbHBIE TNIaBbl GU3HMUECKON XUMHUU» B COOTBETCTBHUM ¢ TpeboBaHusiMu OC
HUAY MHUOU obecrieueH  HEOOXOAUMBIM  KOMIUIEKTOM  JIMIIEH3UOHHOTO
MIPOTPAMMHOTO 00€CTICUCHUS;

2. TIepeYeHb  PECypcoB  HMH(POPMAIMOHHO-TCIICKOMMYHUKAITMOHHOW  CETH
«HTEepHET» HEOOXOAUMBIX JIJI1 OCBOSHUSI TUCITUTIIIUHBI:

—http://www.chemspider.com — mopran MOUCKa W WHPOPMAIIUHA O XUMHUYECCKHUX
COCOINHCHUAX

—http://www.chem.msu.su/rus/teaching/phys.html - VYu4eOnsie wmarepuansl 1O
(bu3nyecKor XUMUU

— http://students.chemport.ru/4phys.shtml - YuyeOubie MaTepuaiibl mo Gu3NIeCcKOi
XNMHUHAU

—https://www.gubkin.ru/faculty/chemical _and environmental/chairs_and depart
ments/physical and colloid chemistry/metodicheskie-materialy.php - YuyebOnsie
Martepuaibl 0 PU3NYECKOU XUMUU



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

MarepuajbHO-TeXHHYECKOE o0ecniedyeHue Y4eOHOMH TMCUUTIIMHBI

JlekImoHHBIE 3aHATHS TPOBOASTCS B  CHCIUATU3UPOBAHHBIX  AYJUTOPHSIX,
OCHAIIIEHHBIX  MYJbTHUMEIUNWHBIM  OOOpyaoBaHueM. Jlos TpoBeleHUs]  JICKIUU
HCITOJTB3YETCSI MYJbTUMEIUNHBIN KypC JCKIIUHA, BUICO(UIBMbI, MAKETHI U TIJIAKATHI.

[IpakTrueckne 3aHATHS TMPOBOMITCS B KOMITBIOTEPHBIX 3ajaX, OCHAIEHHBIX
HeoOxoauMbIM [10.

JlaGopaTopHble  3aHSATHS  TPOBOIATCS B jabopaTopuu, OCHAICHHOU
CTaHJAPTHBIMU KOMIUIEKCAMH OT€UECTBEHHBIX M 3apyOCKHBIX TPUOOPOB U YCTAHOBOK.

Y4eOHO-MeTOAMYECKHE PEKOMEHAAIUM J1JIsI CTY/IEHTOB

1. Ykazanus 115 TpOCIyITUBAHUS JICKIIHMA

[lepen HayanmoM 3aHATHI BHUMATEIBHO O3HAKOMHUTBCS C YYEOHBIM ILIAHOM
MIPOBEICHMSI JICKITHI M CIIMCKOM PEKOMEHIOBAHHOH JIMTEPATYPHI.

[lepen mocemieHreM OYEPETHOW JICKIIMA OCBEXHTh B TIAMSATH OCHOBHBIE
KOHIICTIIIMA TIPOMICHHOTO paHee wmaTepuaia. [loaroToBUTh TpPU HEOOXOIUMOCTH
BOIIPOCHI IpenogaBareto. He Hago onacaThCesi, 9TO BOIPOCH MOTYT OBITh MPOCTHIMH.

Ha nexkmuum oOcHOBHOE BHHMaHuE cleAyeT YaensaTh He dopmyraMm u
MaTeMaTUYECKUM BBIKJIAJIKaM, a COJCPKAHUIO M3YyYaeMbIX BOIIPOCOB, OMPEICICHUSIM U
MMOCTAaHOBKAM 3a]1a4.

B mpomecce nzydeHus JEKIMOHHOTO Kypca HE0OOXOIUMO 1O BO3MOKHOCTH 9acTO
BO3BPAIATHCS K OCHOBHBIM TMOHSTHSAM W METOJAM PEUICHUsS 3a/1ad (37eCh BO3MOXKEH
BBIOOPOYHBIN KOHTPOJIb 3HAHUN CTY/ICHTOB).

XKenaTenbHO HCMOIB30BaTh KOHCIEKTHI JICKIIUH, B KOTOPBIX HCIOJIb3YETCs
MIpUHSTAs IPerno/iaBaTesieM cucTeMa 0003HauYEHUH.

Jlns  Oonee  mompoOHOro  WM3ydeHUss  Kypca  cieayer  paboratb ¢
PEKOMEHJIOBAaHHBIMH  JIMTEPATYPHBIMU HMCTOYHUKAMH W BHOBb  IOSIBISIOIIMMHUCS
MCTOYHUKAMU.

2. YKazaHus IS y4acTHs B MPAKTHUECKUX 3aHITHIX

[Tepen mocemeHrneM MPAKTUYECKUX 3aHATHHA YSICHUTh TEMY U CaMOCTOSATEIHHO
M3YYUTh CBA3AHHBIC C HEW MOHSATHUS U METO/IbI PEIICHUS 3a1a4.

[lepen pemenneM 3aj1a4 akKTUBHO y4aCTBOBATh B 00CYKICHHUH C TIPETOaBaTeIeM
OCHOBHBIX TIOHATH, CBSI3aHHBIX C TEMOM MPAKTUYECKOTO 3aHSATHA.

B mpomecce pemeHuss 3amad  BECTH JUCKYCCHUIO C TPENojaBaTelieM o
MPaBUILHOCTH MPUMEHEHHSI METOIOB UX PEIICHHUS.

[To BO3MOXHOCTH CaMOCTOSITEIIBHO JIOBOJUTH PEIICHHE MPEaiaracMbIX 3a1ad JI0
OKOHYATEJILHOTO UTOTa.

B KkoHIle mpakTHYECKOTO 3aHATHS TPU HEOOXOIMMOCTH BBISICHUTH Y
MIPEMNO/IaBaTelsl HEICHBIE BOTIPOCHI.

OcHOBHBIE pe3yIbTaThI BHITOJHEHHS pabOThl HEOOXOAMMO pacrevyararh.



3. Yka3zaHus Jy1st BHITIOJHEHUS JIaOOpaTOPHBIX padboT

CoOmronath TpeOOBaHUSA TEXHUKM O€30MAaCHOCTU, IS Yero MpOoCyIiaTh
HEO0OXOIMMBIE Pa3bSICHEHHUS O MIPABUJILHOCTH MOBEACHUS B JIaOOPaTOPUH.

Ilepen BbIMoOSHEHHEM Ja0OPAaTOPHOM PabOTHI MPOBECTH CAMOCTOSITEIBLHO
MOATOTOBKY K pab0OTe M3yYHMB OCHOBHBIC TEOPETUUYECKUE MOJIOKEHHUSI, 3HAHUE KOTOPBIX
HEOOXOJIMMO JIJIsl OCMBICIICHHOTO BBITIOJTHEHUSI PAOOTHI.

B mpomecce BwimoiHEHUS pabOTBI  CIEAYET TIOCTOSHHO OOIIAThCS  C
MPETOIABATENIEM, HE JOMYCKasl 0 BO3MOKHOCTH HEMPABUIIbHBIX JICUCTBUM.

OcHOBHBIE PE3ylbTaThl AKCIEPUMEHTOB HEOOXOJUMO 3a(UKCHUPOBATh B
MHUCbMEHHOM BH/JIE.

IIpu cpaye 3auera mo paboTe MOATOTOBUTH OTYET O IMPOJCIIAHHOW padoTe, rie
JOJKHBI OBITh OTPA’KEHbI OCHOBHBIE PE3YJIHTAThHI U BHIBOBI.

4.Yxa3aHusl 1JIs1 BBIIIOJHEHUS] CAMOCTOSITEIbHON pabOThI

[TomyunTh y npenoaaBarens 3aJaHUE U CIIUCOK PEKOMEHJIOBAHHOW JINTEPATYPHI.
N3ydyeHne TEOpPETUYECKUX BOMPOCOB CIEAYET IMPOBOJUTH IO BO3MOKHOCTH
CaMOCTOSTENIbHO, HO TIPH 3aTPYIHEHUSX 00paliaThCs K MPernoaBaTelio.

[ToAroTOBUTH MUCHMEHHBIN OTYET O MPOJIETaHHOU padoTe.

[Ipyu BbIMOTHEHUM (PPOHTAIBHBIX 3aJaHUNM IO YCMOTPEHHUIO TPETojiaBaTess
paboTa MOXET OBITh OlleHeHa 0e3 MHChMEHHOr0 OTYETa Ha OCHOBE OTBETOB Ha
KOHTPOJIbHBIE BOIIPOCHI, IIPU YCIIOBUU aKTUBHON CAMOCTOSITENILHON PaOOTHI.

[ToaAroToBUTH OTBETHI HA KOHTPOJIBHBIE BOITPOCHI.

MeToauveckue peKOMEHIALMH ISl IpernogaBaTesien

1. Ykazanus 115 IpoBEACHUS JICKIIUI

Ha mnepBoii BBOAHOM JEKIMHM CcaeiaaTh OONUMH 0030p coaepkaHus Kypca Hu
OTMETHUTh HOBBIE METOJIbI U TMOJXO0/bl K PEIICHUIO 3a/a4, pacCMaTpPUBAEMbIX B Kypce,
JIOBECTH JI0 CTYJIEHTOB TpeOoBaHus Kadeapbl, OTBETUTH Ha BOIIPOCHI.

[Ipy moAroToBKE K JEKIIMOHHBIM 3aHITHSIM HEOOXOAMMO MPOJyMaTh IUIAH €ro
MPOBEICHUS, COJACPKAHWE BCTYNUTEIbHOW, OCHOBHOW M 3aKIIOYUTEIBHOW YacTh
JIEKIIUU, O3HAKOMHUThCA C HOBUHKAMHM YYEOHOM M METOJMYECKON JIUTEPATYpHI,
MyOJIMKaMAMA  TIEPUOJIMYECKON TMeJaTH 10 TeMe JICKIMOHHOro 3aHsaTus. Ilepen
M3JIOKEHHEM TEKYIIEro JIEKIIMOHHOTO MaTepHuajga HalOMHHUTb 00 OCHOBHBIX HTOTaX,
JOCTUTHYTBIX Ha TpeAbIAyIMX JeKiusx. C 3ToM 1enblo 3aJaTh HECKOJBKO BOIPOCOB
ayJIMTOPHH U OCYIIECTBUTH BRIOOPOYHBIM KOHTPOJIb 3HAHUS CTY/ICHTOB.

B xone neKIMOHHOro 3aHSATUS TIpenojaBaTelib JOJDKEH Ha3BaTh TeMy, yUeOHBIC
BONPOCHI, O3HAKOMHUTH CTYJACHTOB C TIEPEYHEM OCHOBHOM U JIONOJHUTEIHHOU
auTepaTyprl 1O TeMme 3aHsATusA. PackpeiBasg cojepkaHue YydeOHBIX BOIPOCOB,
aKIICHTUPOBAaTh BHHUMAHUE CTYJEHTOB Ha OCHOBHBIX KAaTErOpHUAX, SBJICHUSAX U
mpoIiieccax, OCOOCHHOCTSIX WX NPOTEeKaHWs. PacKpbIiBaTh CYIIHOCTh W COJEpKAHUE



Pa3IMYHBIX TOUEK 3PEHUS U HAYYHBIX MOAXO0JI0B K OOBSICHEHHUIO TE€X WJIM UHBIX SBICHUM
U TPOLIECCOB.

Crnenyer apryMeHTHPOBAaHO OOOCHOBAaTh COOCTBEHHYIO MO3UIUIO IO CHOPHBIM
TeopeTudyeckuM BompocaMm. [IpuBonuTe mnpumepsl. 3anaBaTh IO XOAY H3JIOKEHUS
JEKIIMOHHOTO MaTepuaja pUTOPUUYECKHUE BOMPOCHl U CAMOMY JaBaTh HA HUX OTBET. JTO
CIIOCOOCTBYET aKTHUBU3ALMK MBICIUTEIBHON AEATEIBHOCTH CTYJEHTOB, MOBBIIICHUIO UX
BHHMAaHUS U MHTEpEca K MaTepually JIEKUUH, ee coaepxkanuto. [IpenogaBarens JOKEH
PYKOBOAUTH pabOTON CTYACHTOB MO KOHCHEKTHUPOBAHHUIO JIEKIIMOHHOTO MaTepuaa,
NOJYEpKUBATh HEOOXOAMMOCTb OTPAKEHUS B KOHCIIEKTaX OCHOBHBIX IOJIOXKEHUN
U3y4aeMoil TeMbl, 0c000 BBIIEINSIS, KaTeropHalibHbIM anmapar. B 3akmrountensHOU
YacTH JIEKIUU HEOOXOAUMO C(HOPMYJIMPOBATH OOLIME BBIBOBI [0 TEME, PACKPBIBAIOILINE
coJlepKaHUE BCEX BONPOCOB, MOCTABJICHHBIX B JIEKIMH. OOBABUTH IJIaH OYEPEAHOIO
MPAKTUYECKOIO 3aHATHS, JaTh KPATKUE PEKOMEHJAUMU IO MOATOTOBKE CTYJEHTOB.
Onpenenuts MECTO M BpeMsl KOHCYJIBTALMHM CTYIEHTAaM, MOKEJIABIIUM BBICTYIUTH C
JOKJIaaMu U pepeparamu.

Ha mnocnenneil nexkuuu yaenuTh BpeMs s 0030pa Haubojiee Ba)KHBIX
IIOJIOXKEHUH, PACCMOTPEHHBIX B KypCE.

2. YKa3aHus U1 IPOBEICHUS MPAKTUYECKUX 3aHATHI

YeTko 0003HAYUTH TEMY IPAKTUYECKOTO 3aAHITHS.

OOCyIuTh OCHOBHBIE MTOHATHUS, CBA3aHHBIE C TEMOM MPAKTUYECKOTO 3aHATHS.

B nponecce penieHus 3aa4 BECTH IUCKYCCHIO CO CTYJEHTAaMU O MPABUIBLHOCTU
MPUMEHEHUS TEOPETUYECKUX 3HAHUM.

OtMeuaTh CTYJEHTOB, HauOoiee aKTMBHO YYACTBYIOIIMX B PELIEHUMH 337a4 U
TMCKYCCHSIX.

B KOHIIE NpakTHYECKOro 3aHsTUS 334aTh AyAUTOPUM HECKOJIBKO KOHTPOJIBHBIX
BOITPOCOB.

3. Yka3zanus Juisi npoBeAeHUs 1a00paTOPHBIX 3aHITHI.

CobOmonatb TpeOOBaHUS TEXHHKU O€30MAaCHOCTH W IMPOBOAUTH HEOOXOIHUMBbIE
Pa3bACHEHHSI O IPABUIILHOCTH MOBEJICHUS B Ja0OPATOPHUHU.

[lepen BbIMoNHEHHEM J1a0OpaTOPHOM pabOTHl MPOBEPUTH CTENEHb TOTOBHOCTU
CTYJCHTOB, HAallOMHUTb U OOCYAUTb OCHOBHBIE TEOPETHUECKHUE IOJIOKECHUS, 3HAHME
KOTOPBIX HEOOXOAUMO JJI1 OCMBICIICHHOTO BBITIOJIHEHUS paldoT.

B nporuiecce BoinonHeHUsT pabOTHI CIEAYET MOCTOSTHHO OOIIATHCS CO CTYACHTAMH,
HE JIOMYCKasl 0 BO3MOXXHOCTH MX HEMPaBUJIbHBIX ACHCTBUH.

TpebGoBath, YTOOBI OCHOBHBIE PE3YJIbTATHI SKCIIEPUMEHTOB ObLIN 3a(DUKCUPOBAHBI
CTYJIEHTaMU B MUCbMEHHOM BH/JIE.

[Ipu nmpueme 3auera mo paboTe TpeOOBaThH OTYET O MPOJEIaHHON pabdoTe, Tne
JOJKHBI OBITh OTPa)KEHbl OCHOBHBIE PE3YJIbTAThI U BBIBOJIBI.

4.Yxa3zaHusi 0 KOHTPOJIFO CAMOCTOSITENHHOU PaOO0THI CTYJIEHTOB



[To ycmoTpenuto mpenogaBaTenisi 3aaHle Ha CaMOCTOSITENIbHYIO pabOTy MOXKET
OBITh MHIMBUTyaJIbHBIM UM (PPOHTAIIBHBIM.

[Tpy wucnonb30BaHMM MHAMBHUIYAJIBHBIX 3aJaHUl TpeOOBaTh OT CTYAEHTa
NUCbMEHHBIN OTYET O MPOJIETIaHHON padoTe.

[Tpu nmpumeHennu (HPOHTANBHBIX 3a/laHUN BECTH KOJUIEKTUBHBIE 0OCYKIIEHUS CO
CTYJI€HTaMH OCHOBHBIX TEOPETUYECKUX TOJIOKECHHI.

C 1enbro KOHTPOJISl KAYECTBA BBINOJHEHUSI CAMOCTOSATENIbHON paboThl TpeOOBAThH
WHJUBUyAJIbHBIE OTYETHl (AOMYCTUMO BMECTO IHMCBMEHHOIO OTYETa HIPHUMEHSThH
VH/IMBUlyaJIbHbIE KOHTPOJIbHBIE BOIPOCHI).

[Iporpamma coctaBieHa B cooTBeTcTBUU ¢ TpeboBanusmu OC HUAY MUOU u
y4eOHBIM TJIAHOM OCHOBHOM 00pa3oBaTeIbHOM MPOTPpaMMbl 10 HAMPABJICHUIO
noarotoBku 18.03.01 «XuMuueckas TEXHOIOTHSY .

PaGouyro nmporpaMmmy coCTaBHII: IOIIEHT, 3€PHBIIIKUHA A. A.
Penenzent: nouent, 3yoosa H.I'.
[Iporpamma omob6pena Ha 3acemanun  YMKH 18.03.01 «Xummueckas

TEXHOJIOTUSD).
[Ipencenarens yueOHO-MeTOMUEcKOM komuccun Yepnora H.M.



