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eab ocBOeHUA Y4eOHOM TUCHUNINHBI

HucuunnuHa «JlonoJHUTENbHBIE TJIABbl  (PU3MYECKONM XUMHUU»  SIBISETCA
POJOJDKEHUEM JTUCHUTUINHBL « Pu3nueckast XuMus» - GyHIaMeHTAIbHON JUCIUTUINHBI,
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 XUMUU (XUMUYECKON
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 (U3MUECKUX 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 NpoU3BOJICTBY BOJIOKHUCTBIX HAHOCTPYKTYPHUPOBAHHBIX
KOMITO3UIIMOHHBIX MAaTE€PUAJIOB.

Mecto yueOHOM qucUuILIMHBI B cTpyKTYpe OOII BO

[IpenogaBanue AUCUMILIMHBI Oa3UpyeTCsl HAa MEXKIUCUMILIMHAPHBIX CBS3AX U
HEPA3pPbIBHO CBJ3aHO C 3YYEHHEM TaKUX AMCLMILINH, KaK MaTeMaThka, pusuka, 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 TEXHOJOTHYECKHUX JUCIUIUIMH 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 IUCIHMIUIMHBI 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 CTPOEHHMHU BELECTBA, 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 KOJIMYECTBEHHBIX 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
MCCJIEIOBAHMSI U UCIIBITAHUS T10 MPOAYKIMH JUIsl OCYLIECTBIECHUS
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 MpoBEeACHUS 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 | BOCIIUTATEIBLHOIO 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, TpeOyrolue aHaIu3a
CJIO’KHOTO 00BEKTa,
MTOCTAHOBKH OTHOCHTEIHHO
HEro nmpeoOpa3oBaTeIbHBIX
3aJ1a4 JUIs UX ONTHMAJILHOTO
peIIeHUsI.

Crpykrypa u coaepkaHue y4eOHOW AUCIUIIIHHBI

JucnunmHa mpenofaercs cryaeHtam Ha 4 kypce. OOmas TpyaoeMKOCTh
JUCITAIIJIMHBI COCTaBIISIET 4 3aUeTHBIX eAuHMIIBI, 144 ak. yaca.




Kanenaapubiid miian

Ne Ne Buabi yueOHoii
P T AeATeJbHOCTH (B
a e qacax) Arrtecta | Makcu
3 M HaumenoBanue pa3jaeina g = IUs pa3a |MaJbHbIA
I bl (TeMbl) TUCUHUILIHHBI o 4 eja (gpop | Gau3a
e = s | B Ma) pasaen
e = S| =
; S |2 |g &%
a 2 |5 | H|ES80
| pazen

1 1 ®Da30BbI€ NEPEXOIBI 27 2 4 1 | 20 13 25
1 2 TepmonrHaMKuKa pacTBOPOB 23 2 1 20 | (mucemen-
1 3 | Tepmomunamuka (a3oBoro 24 2 2 |20 Ho) JIP

paBHOBECHUS (ycTHO)

| paznen

2 3 Tepmoaunamuka (pa3oBoro 24 2 2 20 KP 25

paBHOBECHS (mMcbMeH-
2 4 TepMoauHaMuKa XUMUYECKOTO | 24 1 2 1 |20 HO)

paBHOBECHS
2 9) XumMuyeckass KHHEeTHKa 22 1 1 20

Buja npome:xyTOUHOI aTTecTANMU 144 10 6 8 | 120 | Dk3amen 50

[Ipumevanue: ucnoiab3yembie (HOpMbI
3aganue, JIP - otuer o naboparopHoit padote; T - Tect; KP - koHTposbHas pabora.

aTTcCTallii pPa3aciIOB: H3 - JOMalIHCC

Copep:xaHue JEKIHOHHOTO Kypca

Ne Bcero Ne TeMma JleKUMH. Yeouo-
TeMbl | YacoB |JIEeKUHHU Bonpocsl, oTpadaTbiBaeMble HAJTEeKIIUH MeroamHecioe
o0ecrnieyeHue
1 2 3 4 5
1 2 1 da3oBbIe MEPexoabl 1-5
CTaOunpHOCTH (ha3 — MOBEACHUE XMMHYECKOTO
noteHnuana. @azoBeie paBHOBECHS, (Pa30BbIE
nmuarpamMmbl. @OpMBI TpaHUIL pasjiena KUIKOCTh-Ta3,
ra3-tBepaoe. [IpaBuno da3. dazoBas guarpamma
BO/JIbI, ABYOKHCH yriepoaa. ®a3oBbld epexon
mepBorou BToporo poaa. C:knKeHue ra3oB
[ToBepxHOcTHOE HaTskeHUE. [1y3bIpH 1 Karmy,
KamAJUTSIPbI
2 2 1 PacTtBopbI 1-5
[MapuuaneHbelii MOJBHBIA 00BEM, 00U 00BEM, 00IIas
b yHKIIHS

I'n66ca. Ypasuenue ['n66ca-/lrorema. TepmoaunaMuka
CMEIIEHUST. XUMUYECKUNA MOTECHIAT KUIKOCTEH. 3aKOH
Payns, 3akoH I'enpu. WpeanbHble paz0aBieHHBIE
jpacTBOpbI. KoJutnraTuBHbBIE CBOMCTBA.

PactBOopbI HelleTyunx BelecTs. PaBHoBeCHE MEXAY
[MapoOMpPaCTBOPUTEIIS U PACTBOPUTEIIEM B PACTBOPE.
Onenka pactBopuMocT. OcMoc. YpaBHeHue Bant-
['odda. Cmecu neTyunx sxuakoctent. luarpamMmbl
naBieHusd napa. [Ipasunopsiyara. Juctumianns:
uarpaMMa TeMIepaTypa-cocTaB, a3€0TPOIHBIE

cMmecH. PeanbHble PAaCTBOPBI U AKTUBHOCTD




(ko3¢ huIMeHT aKTUBHOCTH ). BiiusiHue
[PACTBOPEHHOTO BEIIECTBAaHA TOBEPXHOCTHOE
HaTsDKeHHE. MeTo1 OTpEe3KOB.

2,3

da30Bble pAaBHOBECHS

[TpaBuio ¢a3, nonstue ¢aspl, KoMnonenta. OaHO- U
NIByXKOMITOHEHTHbIE cucTeMbl. Da30BbIe AUArpaMMBbI:
COCTaB KMJIKOCTH — COCTaB Iapa , )KUJIKOCTb-KUKOCTb,
TeMIepaTypa-cocTaB, KHIAKOCTb-TBepoe. TepMuuecKkuii
QHAJIN3, SBTEKTHKA. TPEeXKOMIOHEHTHBIE CUCTEMBI —
TpeyroJjibHble inarpaMmbl. YacTHUHO CMEIIMBAIOIINECS
PKUJIKOCTHU, pOJIb JOOABJIEHHBIX COJIEH.

1-5

XnMHUYeCKoe paBHOBecHe

[loHsATHE XUMUYECKON PEAKLUU, XUMUYECKOTO
paBHOBecusl. [lopenenne Gpynkiuu ['m66ca. MonbpHas
crannaptaas Gpynakuusl nu66ca. Koncranra paBHoBecHs
[pEAIbHBIX ra30B uepe3 KO3PPHUIIMEHTHI JIETYYECTH.
Koncranta paBHOBecUs IJISLJIFOOOTO TUITA XUMUYECKON
peakuuu yepe3 Ko UIMeHThl aKTUBHOCTH. Briusinue Ha
[PaBHOBECHE KaTaIN3aTopa, TEMIEPaTyphl, JaBICHHUS.

[ IpMEeHHMOCTh 3aKOHOB Ha MPAKTHUKE.

1-5

XuMHuYecKkass KHHETHKA

CKOpOCTb peaKku, KOHCTaHTa CKOPOCTH ,3aKOH
NECTBHS Macc, MOJIEKYJIIPHOCTD PEAKIUH, ITOPSIIOK
[peakiuu, ToMo-,rereporensie. HeobpaTumele peakuuu,
[epuo/ nonypacnana. Peakuuu Hynesoro, nepsoro,
BTOPOT'0, TPETHETO MOPSIIKOB.

C10HBIE PEaKLIUU, U30IMPOBAHHbBIE, 1aPATUICIIbHBIE,
rocyie0BaTeIbHble. MeTOAbI ONpeNeIeHUs] CKOPOCTH U
nopsaka —Mero OcTBanb1a, MHTETPAJIbHBIE METO/IBI.
3aBHCUMOCTb CKOPOCTH OT TEMIIEPATyphl, KaTaau3aTopa.
KuHeTnka rereporeHHbIX peakuuii — KOHBEKIMS, 3aKOH
Duka, ko3ppunuentauddysun. JInMutTupyromas craaus.
TonoxuMuyeckne peakiym.

10

Bcero

IlepeyeHb NpPaKTHYECKUX 3aHATHH.

Bcero
JacoB

Ne
3aAHATHA

Tema MNPAKTUIECCKOI'o 3aHATHSA. 33)131—[1/[51, BOITIPOCHI,
OTpaﬁaTbIBaeMbIe Ha NPAKTHYECKOM 3aHATHHA

YueoHo-
METOAMYECKOoe
odecreyeHue

3

4

5

1

PacrBopbl

Tunsl KOHIIEHTpauil (MoJIsipHasi, MOJITIbHAS ). 3aKOH
Payns.Pacuer TeMmiepaTypbl KUTIEHUS U 3aMep3aHUs
PacTBOPOB.

7

XuMH4YecKoe paBHOBecHe
PacueTr KOHCTAHTHI PpaBHOBECHA.

XuMHuyeckass KHHEeTHKA
Pacuer KOHCTaHTBI CKOPOCTH, , TOPsJIKA PEAKIIUU

10

Bcero




Ilepeyennb 1a00paTOPHBIX padoT

Bcero
YacoB

Tema 1abopaTopHoii padoThbI.

Y4yedHO-
MEeTOANYeCKoe
ob0ecneueHune

4

1-19

DIEKTPONPOBOJHOCTH PACTBOPOB AJIEKTPOJIUTOB

1-19

3ajanus 11 CAMOCTOSAATEJILHOM Pad0ThI CTYJA€HTOB

Bcero
YacoB

Tema JeKnuu. BOHPOCLI, 0TpaﬁaTLIBaeMbIe Ha JCKIUHU

Yyeono-
MeTOoAHYecKoe
ob0ecneuenmne

4

5

20

da3oBble Nepexoabl

CTabunbHOCTH (Pa3 — MoBeIeHUE XUMHUECKOTO OTEHITHATIA.
Da3oBbIe paBHOBECHS, (ha30BbIe nUarpaMMbl. DOpMBbI rpaHHUIL
pasziena JKMJIKOCTh-ra3,ra3-teepaoe. [Ipasuio da3. ®azosas
muarpamma BOJIbl, ABYyOKHCH yrieponaa. Da3oBbiii mepexon
[EpPBOro U BTOPOro pojaa. CxxuxeHue razon

[ToBepxHocTHOE HaTshkeHue. [1y3pIpyu U Karu, KanuIsiphbl

1-5

20

PacTBOpbI

[TapriuanbHBIN MOJIBHBIN 00bEM, OOIIHI 00beM, 00IIast

¢ynkuus I'n60ca. YpaBuenue [ m66ca-/{rorema.

TepMoauHaMuKa cMeeHrs. XUMAYECKUN IOTEHIMA
pkuaKocTel. 3akoH Payns, 3akoH I'enpu. MneanbHbie
pa3baBieHHbIe pacTBOphl. KomuratusHele cBoiicTBa. PacTBopbl
HEJIeTYYNX BeIeCTB. PaBHOBECHE MEX/Ty TapOM PAaCTBOPUTEIIS U
pacTBOpHUTENEM B

pactBope. Ouenka pacrBopuMoctu. Ocmoc. YpaBuenne Bant-
["odda. Cmecuneryuux kuakoctel. JluarpaMMel 1aBiaeHUs mapa.
I IpaBuio peruara.

JlucTnsanus: quarpaMmma TeMiepaTypa-cocTaB, a3e0TPOITHBIE
CMECH.

PeasibHbIe PaCTBOPBI M AKTUBHOCTH (KO3((HUIIMEHT aKTUBHOCTH).
BrnusiHrEe pacTBOPEHHOTO BENIECTBA HA TOBEPXHOCTHOE HATSHKEHHE.
MeToJ1 OTpE3KOB.

1-5

40

da30BbIe paBHOBECHS

[TpaBuino daz, monstue $haspl, koMnoHeHTa. OgHO- U

JIBYXKOMIIOHCHTHBIC CUCTCMBI. dazoBrIe AuarpaMMbl: COCTaB

PKUJKOCTH — COCTaB Iapa , )KUJIKOCTh-KUJKOCTh, TEMIIEpATypa-

COCTaB, )KUJIKOCTb-TBEPJIOE.

Tepmuueckuii aHanu3, 3BTEKTUKA. TPEXKOMIOHEHTHBIE CUCTEMBI —

TPECYTrOJIbHBIC JUarpaMMBbl. YactuaHOo CMCHUINBAKOIINECA X KUJIKOCTH,
0J1b100aBJICHHBIX COJIEH.

1-5

20

XuMHYeCKoe paBHOBecHe

[ToHsITHE XMMMUYECKON pEaKLIUH, XUMUYECKOTO PAaBHOBECHS.
[ToBenenue ¢pyuknuunl ndb0ca. MonbHas ctanaapTHast QyHKIHS
['166ca. Koncranta paBHOBeCHs

pealibHbIX Ta30B Yepe3 kodduumeHTs terydyectu. Koncranra
paBHOBECHSI IS JIFOOOT0 TUIIA XUMUYECKON peakluu uepes
Kod(UIIMEeHThl aKTUBHOCTH. BiiusiHue Ha paBHOBecue
KaTajau3aTopa, TEMIIEPATyphl, JaBICHHUS.

HpI/IMeHI/IMOCTB 3aKOHOB Ha IMPaKTHUKCE.

1-5




5 20 | Xumuueckasi KHHETHKA 1-5
CKOpOCTb peakI, KOHCTaHTa CKOPOCTH, 3aKOH JIEHCTBUS Macc,
MOJIEKYJIIPHOCTh PEAKLIUHU, TOPSIIOK PEAKIIMH, TOMO-,
rereporeHHsle. HeoOparumble peakiiny, epuos nojypacnaa.
Peakuuu HyJI€BOro, MEpBOro,BTOPOrO, TPETHETO MOPSIKOB.
Cio’KHbIE peaKkluu, U30JUPOBAaHHbIE, TapalIe/IbHbIE,
rocJieioBaTeabHble. MeToabl OnpeeeHUsl CKOPOCTH U MOPSIKA
— metoa OcTBaib/1a, UHTETpaJIbHbIE METO/Ibl. 3aBUCUMOCTh
CKOPOCTH OT TeMIEepaTypsl, Katanuzaropa. Kuneruka
reTepOTreHHBIX pEaKMi — KOHBEKIMs, 3aKOH Duka,
kodhpurment auddy3un.

JInmutupyromas craaus. TOonOXUMHYECKUE PEAKIUU.

120 [Beero

Oo0pa3oBaTebHbIE TEXHOJIOTHH

[Ipn peanuzanuu y4eOHOro Marepuaiga Kypca HCHOJIB3YIOTCS pa3InyHbIe
o0pa3oBaTeNbHbIE TEXHOJIOIHH, CIIOCOOCTBYIOIIME CO3JaHUI0 aTMOC(hEpbl CBOOOTHON U
TBOPYECKOM JHMCKYCCHMM KaK MEXIy IMpernojaBareieM W CTyJAeHTaMH, TaKk U B
CTyJeHuYeckol rpymmne. L{enbto npu 3ToM siBisieTcs BhIpaOOTKA y CTYJIEHTOB HaBBIKOB U
KOMIIETEHIIUM, MO3BOJISIIOIIUX CAMOCTOSITEIbHO BECTH HCCIIEIOBATEIBCKYI0O U HAYYHO-
MeIarOTMYeCKyIo paboTy.

AyAUTOpHBIE 3aHATUS MPOBOASATCS B BHJE JIeKIM ¢ ucnosib3oBanueMm [IK wu
KOMIIBIOTEPHOTO MPOEKTOpa, MPAKTUYECKUX 3aHATHH, ¢ ucnosb3oBanueMm I[IK mpwu
MPOBEJICHUHN PACUYETOB; JA0OPATOpPHbIE — B YYEOHBIX JA0OPATOPHUAX, OCHAIIECHHBIX
COBPEMEHHBIM J1a0OpPAaTOPHBIM O0OpYAOBAHMEM M ycTaHOBKaMu. CamocTosiTenbHas
paboTa CTYJIEHTOB NPOBOJUTCS MOJ PYKOBOJCTBOM INpernojaBareiied, ¢ OKa3aHUEM
KOHCYJIbTAIIM W TIOMOINM TP TMOATOTOBKE K KOHTPOJIbHBIM padOTaM, BBINOIHEHUH
JOMAIIHUX 3aJIaHUH

DoH/ OLICHOYHBIX CPEICTB

@®OoHJ OLEHOYHBIX CPEACTB MO AMCLUUIIMHE OOECIIEUYUBAET MPOBEPKY OCBOCHUS
IJITAHUPYEMBIX PE3yJIbTaTOB 00yUeHUS (KOMIETEHIIUM U UX WHIUKATOPOB) MOCPEICTBOM
MEPONPUATHIA TEKYILIEro, PyOeKHOT0 U MPOMEKYTOYHOIO KOHTPOJIS [0 AUCLMILIAHE.

CBsi3b MeXay (HOpMUPYEMBIMH KOMMETEHUMSIMU U (opMaMu KOHTPOJS HX
OCBOEHMSI MPEJICTABIIEHA B CIEAYIOLIEH TaOInLIe:

OueHouHblE cpeacTBa Il BXOJHOTO KOHTPOJS, TEKYIIETO KOHTPOJS U
MIPOMEKYTOUHOM aTTeCTalluy (AaHHOTAITUS)

HanmeHnoBanue
Ne Koxn u HanMeHoBaHME HHAMKATOpA HaumenoBanue
KOHTPOJIHPYEMBIX o
n/m JOCTH>KEHUS] KOMIIETEHIINI OLIEHOYHOTI'O CPEICTBA
pa3aenoB (TeMbl)
BxoaHOM KOHTPOJIb
3-OIIK-1 3Hatp pU3NKO-XUMHYECKHE CBONCTB
MaTEpHajIoB, OCHOBBIBASICh HA 3HAHUSX O
. . Bomnpocs! BxoaHOTO
1 Bxonnoit CTPOEHHH BEIECTBA, IPUPOJIE XUMUYECKON <OHTDONS
KOHTPOJIb CBSI3M Pa3IMYHBIX KJIACCOB XUMUYECKUX P
., (TMCEMEHHO/YCTHO)
3JIEMEHTOB, COEIUHEHUH,
BELIECTB U MaTEPHUAJIOB




3-I1K-2 3HaTh cCBOMCTBA XMMHYCCKHX
3JIEMCHTOB, COGI[I/IHGHI/Iﬁ )41 MaTepI/IaJ'IOB
Ha UX OCHOBE JJIs1 COOIIOACHHUS
TEXHOJIOTMUECKOT0 PErjiaMeHTa
TEXHOJIOTHYECKOTO periaMeHTa

ATtTecTanus pasJienoB, TEKYILUNA KOHTPOJIb YCIIEBAEMOCTH

3-OIIK-5 3HaTh TEXHOIOIMUECKUH ITpOLECC,
CBOMCTBA CHIPbsI TOTOBOM MPOAYKITUHU JJIS
OCYIIECTBIICHUS IKCIIEPUMEHTAIbHBIX
HCCIICIOBAHUI U UCIIBITAHUI OIBITHBIX
o0pasIos

MaTepHUasioB 110 33aJIaHHON METO/INKE
V-OIIK-5 YMeTh BHIIIOJIHSITh
AKCIICPUMEHTAJIbHBIC UCCIICIOBAHMS U B
00paboTKe, HHTePIPETAIIUU

MOJTYYEHHBIX IKCIIEPUMEHTAILHBIX TAHHBIX
B-OIIK-5 Brnaners HaBbIKaMu pa3pabOTKU
peryiaMeHTa MPOBEACHUS UCTIBITAHUN HOBBIX
00pas3IoB MPOAYKIIUU C YIETOM TpeOOBaHUI
TEXHUKH

0€3011aCHOCTH

3-I1K-2 3HaTh CBOMCTBa XUMHYCCKUX
3JIEMEHTOB, COEJUHEHU U MaTEPUAJIOB

Ha MX OCHOBE JIJIsI COOJIIOICHUS
TEXHOJIOTHYECKOTO periaMeHTa

V-1IK-2 YMeTh Hconb30BaTh 3HAHUS
CBOMCTB XMMHUUYECKHUX IJIEMCHTOB,
COCIMHCHHI M MaTepHajIOB Ha MX

OCHOBE JIJIsl PEIICHUsI 33]1a4 110 BBIITYCKY
MPOAYKIIMH B CTPOIOM COOTBETCTBUH C
TEXHUYECKUMH TPEOOBAHUSIMU

B-T1K-2 Bnaners HaBbIKaMH pa3pabOTKH
MIPEAJIOKEHUS TTO KOMIUIEKCHOMY
WCIIOJB30BAHUIO ChIPbS U YTHIIM3ALUU
OTXOJIOB MPOU3BOJICTBA

3-OI1K-1 3HaTh pU3UKO-XMMUYECKHE CBOUCTB
MaTepuaioB, OCHOBBIBAsICh HAa 3HAHUSX O
CTPOEHHUH BEIIECTBA, IPUPOJIE XUMUUYECKOU
CBSI3U PA3JTMYHBIX KIACCOB XUMHUECKUX
3JIEMEHTOB, COCIMHEHUIA,

BEILIECTB U MAaTEPUAJIOB

V-OIIK-1 YMeTh ucnoiab30BaTh MEXaHU3MBbI
XUMUYECKUX PEaKIU, TPOUCXO/ISIINX B
TEXHOJIOTHYECKUX MPOIECCaX U OKPYKAIOIIEM
MHpe,

JUTS OTIPEJIEIICHUS] KaYECTBEHHBIX U
KOJIMYECTBEHHBIX XapaKTEPUCTUK BEIIECTB U

MaTepHaJIOB
B-OIIK-1 Bmamerr aHalmu30oM  METOIOB
ONpEeACIICHUS TpeOyeMbIX IapaMeTpoB

M3MEpEeHUs] KaueCTBEHHBIX U KOJMYECTBEHHBIX
XapaKTEePUCTHK npod CBIpBS u

Jomarnnue 3a1anue
(TUCBEMEHHO)

Ortuer no
naboparopHoit paboTe

(ycTtHO)

KonTtponbsHas pabora
10 BapraHTaM
(MMCHMEHHO)

TectupoBanue
(MMCbMEHHO)




nonyhadpukaToB

[IpomexxyTouHas arrecTanus

Bonpocsl k 3x3ameny

(ycTHO)
OreHOYHBIE CPEACTBA Il BXOAHOTO KOHTPOJISI MPEACTABISIOT CO00M BOIPOCHI,

KOTOpPBIE 33JIal0TCS CTYJICHTaM B MMCbMEHHOM opme. AHHOTAIMSI IPUBEACHA HUXKE.

3 | Ixzamen OIIK-1,5, IIK-2

B kauecTBe OLIGHOYHOTO CpEACTBA TEKYIIErO KOHTPOJIS MCIOJB3YIOTCS 3allluTa
JOMaIIHUX 3a/laHuil (MUCBMEHHO M YCTHO), YCTHBIM OTYET MO JiabopaTtopHOil paborte,
KOHTpOJIbHasE pabota (muceMeHHO). KoHTposnbHas paboTa mpeacTaBisieT CcoOoi
NUCbMEHHOE pEIlIeHUE 33/a4 10 BapHaHTaM M YCTHYIO WX 3alMTy, B XOJI€¢ KOTOPOH
CTYZIEHT OOBSICHSIET pellieHne. AHHOTAIUU JOMAIITHETO 33/1aHusl, KOHTPOJIBbHOW pabOThI U
MPUMEPHBIN TIepEeYeHb BOIIPOCOB IS OTYETA 10 JTa0opaTopHOU paboTe MpUBEICHBI HIXKE.

B kayecTBe OLEHOYHOIO CpPEICTBA ammecmayuu pazoeia WUCHOJIb3yeTCs
KOHTpoJib uToroB (K1), kotopslii npeacTaBisieT co00il CyMMYy pe3yJbTaTOB OLIEHOYHBIX
CPEICTB TEKYILEro KOHTPOJIS.

Hna  npomesicymounou — ammecmayuu  TPELYCMOTPEHBl  TEOPETUUYECKUE
HK3aMEHALIMOHHBIE BOIPOCHI, IPUBEJCHHBIC HIDKE.

[To uroram oOy4deHus1 BEICTABIACTCS IK3AMEH.

le/IMeprle BOIIPOCHI BXOAHOI'0O KOHTPOJJIA

JlaTh onpeneneHne CKOPOCTH XMMUYECKON PEaKIuu
OrnpezesieHne KOHCTAHTbl CKOPOCTH XMMUYECKON Peakluu
[lonsTue pactBopa.

UTo noka3pIBacT NPOLIEHTHAS KOHIICHTPAIMs pACTBOPOB.
UTO MoKa3pIBa€T MOJIbHAS KOHIIEHTPALMs pACTBOPOB.

OB WIN -

IIpumepHoe ToOMalIHee 3a]aHUE N0 BAPHAHTAM

[Tonb3ysich, CIPaBOYHUKOM, JIJIs BemecTBa A (CM. Ta0JI.) ONIPEICTUTh:
1) AHATUTUYECKYIO 3aBUCUM TEIUIOEMKOCTH OT TEMIIepaTyphl.
2) UctnHyto TemioeMkocTs mpu 75 °C

Bapuant 1 2 3 4 5 6 7 8 9
S CaC2a CaC2 CO |CaO |CaCO3|C HF Fe
BemectBo A B B

IIpuMepHasi KOHTpoOJIbHAsI padoTa 1O BAPUAHTAM

3agaua 1
1.B cooTBETCTBUE CO CBOUM BApUAHTOM BBHIOEPUTE CBOIO OOPATUMYIO PEAKIIUIO:




Bapnant Ypasuenue npouecca
| 2CO(r) + 2H,(r) = CHi(r) = COs(r)
COs(r) + 4Hs(r) = CH4(r) + 2H>0(r)
4CO(r) +~ 2SO,(r) = Sy(r) + 4CO4(r)
2CO(r) + 4H,(r) = C;Ha(r) + 2H-O(r)
Ca(OH)s(x) = CaO(x) = H,O(r)
CgHy(r) = 3H,(r) = C¢H,»(r)
S:(r) +4CO(r) = 250,(r) + ~C()(n
2NL(7) + 6H-O(r) = 4NHa(r) — 30,(r)
2H.(-) + CO(r) = CH:OH(r)
10 | COClx(r) = COIr) + Cly(r)

2.J1ns1 Bameit peakiiuu 1o TOMOJHUATEIFHBIM HCXOMHBIM JaHHBIM (CM. TaOJI.
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HWKE, CTONONBI 2,3), paccCUUTanTe:

a) KOJIMYECTBA BCTYMUBIIUX B PEAKIIMIO HCXOHBIX BEIIECTB (B MOJISX, KT U M (mms
rasoB));

0) KoJIMUeCTBA HEMTPOPEAruPOBABIINX UCXOIHBIX BEIIECTB (B MOJISX, KT U M (s
razoB))

0) cTeneHb MpeBpaIlEeHUs] HCXOHBIX BEIIECTB;

B) COCTaB PaBHOBECHOM CMECH B MAaCCOBBIX, MOJIbHBIX, 0OBEMHBIX (JIJI51 Ta30B)

MPOIICHTAX;
F) KOHCTAHTY PaBHOBCCH:A, BRIPA)KCHHYTIO YCPC3 MOJIBHBIC HOJIH.
Tun HavanbHble koHIeHTpauuu nojgasaemMsbix | KoanuyecTBo o0pa3sywomerocs
peakuuu HMCXOJHBIX BEIIECTB, MOJB/M° NMPOJYKTA, Moan/m°
1 2 3
A+B—C+D CA=800 C.=200
Cg=800
A—C+D CA=500 C.=200
A+B-~C CA=700 C.=200
Cg=700
A<C CA=800 C.=300

IIpuMepHbBIi IepeYeHb BONPOCOB K OTYETY 10 JIa0opaToOpHOii padore
«JIEeKTPONPOBOIHOCTH PACTBOPOB IJIEKTPOJINTOB:

1 | Yto Takoe yaenpHOE CONPOTHBIICHUE?

N

I[aﬁTe OMPCACIICHUC TTOHATHUIO SJICKTPOIIPOBOJAHOCTH.

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

4 | Kak MeHsieTcsl NpOBOJIMMOCTb CUJIbHBIX U CIa0bIX JIEKTPOJIUTOB C YBEIUUEHUEM
KOHIICHTPALIUH, TEMIIEPaTyphI

IIpuMepHBIN TECT

Bonpoc Ne 1 Ykaxure npoueccbl, COOTBETCTBYIOLIHME (PA30BBIM Nepexoabl
YKakuTe HeCKO0JIbKO BADHAHTOB 0TBETa

Otset A IIJIaBJICHUE

OtBet b KpUCTAJIIIN3alus

Otser B Harpes

OtBer I' M30TEPMUYECKOE PacIIMpPEHHE ra3a

Bonpoc Ne 2 Dasza - smo

OtBet A COBOKYITHOCTh TOMOT'€HHBIX YacTE€H re€TE€pPOr€HHOM CUCTEMBI

OtBet b KOMIIOHEHT CHCTEMBbI




OtBeT B HEOJHOPOJIHASI YaCTh CUCTEMBI

Otset I' COBOKYITHOCTb T'OMOT'€HHBIX 4aCT€ TOMOT€HHON CHCTEMBI
Bonpoc Ne 3 Monsanbras KOHIIEHTPALMS OKa3bIBAET,
Otet A CKOJIBKO MOJIEH PACTBOPEHHOI'O BEIIECTBA B PACTBOPE MPUXOJUTCS Ha 1 KT
pacTBOpUTEIIS
OtBet b CKOJIBKO SKBHBAJIEHTOB PAacCTBOPEHHOIO BELECTBA B pACTBOPE IPUXOIUTCS HA
1 Kr pacTBOpHTEIA
OtBetr B CKOJIBKO MOJIEH PACTBOPEHHOI'O BEIIECTBA B PACTBOPE MPUXOAUTCS Ha 1 1
pacTBopa
Otser I' CKOJIBKO SKBHMBAJIEHTOB PAacCTBOPEHHOI'O BEIIECTBA B PACTBOPE MPUXOJUTCA
Ha | 1 pactBOpa
Bonpoc Ne 4 IIpu pacTBOpeHnH oM B BOJIE €€ TEMIIEpaTypa 3aMep3aHus
A CHUKAETCS
b MTOBBIIIAETCSA
B He n3mensercs
r CBoii BapraHT (3aIMIINTE)
Bonpoc Ne § IIpu pacTBOpeHHH COJIM B BOJIe €¢ TeMIIepaTypa KUIeHUs
A CHIIKACTCS
b MTOBBIIIACTCS
B He n3mensercs
r CBoli BapraHT (3amUIINTE)
Bomnpoc Ne 6 OcmMmoc -310
A camorpous3BoiibHasg uddy3us MoONeKyn pacTBOpuTens (BOABI) uepe3
HOJYIPOHHUIIAEMYI0O MeMOpaHy W3 pacTBOpa C HH3KOW KOHIEHTpaluend B
pPacTBOP € BHICOKOM KOHLIEHTpaluen.
b camornpou3BoyibHasg AUQPQy3usi MOJEKYT pacTBOPEHHOTO BelIeCcTBa B
pactBope.
B camornpou3BolibHas Auddy3ust MOJIEKYI pacTBOPUTENs (BOJbI) B PACTBOPE.
I M3MEHEHNE KOHIIEHTPAIMH pacTBOpa
Bomnpoc Ne 7 Bosronka -31o
A Ilepexo U3 TBEPAOIro COCTOSIHUS B ra3000pa3HOE, MUHYSI JKUIKOE
b ITepexon U3 TBEPAOTO COCTOSIHUS B JKUJKOE
B Ilepexoq U3 KUAKOTO COCTOSHUS B TBEPJIOE
r [Tepexo U3 MKUAKOTO COCTOSTHUS B Ta3000pa3HOE
Chnucok TCOPETHYCCKUX IK3AMCHAIIMOHHLIX BOIIPOCOB
1 IToHsiTHE pa3HOCTH OTEHUMAJIOB JUIsl pa3JIMYHBIX THUIIOB ITPOLIECCOB
2 W3menenune sneprun ['n60ca npu ¢azoBbIX nepexoaax
3 ITonsiTue dassl, pazoBoro nepexosa, pazosoro papHoBecus. Ilpasuno ¢a3 I'ndoeca
4 Pa3zoBas 1uarpaMMa BOAbI
5 Ypasnenue Knaysnyca-Knaneiipona
6 Pa30BbIe NEPEXO/IBI IEPBOTO U BTOPOTO poa
7 ITonsitue pactBopoB. Tunsl pactBopoB. Mexannsm o0pa3oBaHUs pacTBOPOB
8 Turbl KOHIIEHTpALUK pacTBOPOB
9 PacTBOpHMOCTH BEIIECTB B )KHJIKOCTSIX
10 | PactBopuMOCTh ra3oB B Bojie. BiusiHue naBjieHus 1 TeMuepaTypbl
11 | PactBopuMOCTh ra3oB B Bojie. BiMsiHuE MpUpPOIbI U PACTBOPUMBIX COJIEH
12 | TloHsTHE BHICAIMBAHUS
13 | PactBopuMOCTSb >XHKOCTEH B Bojie. BiusiHue NaBieHus U TeMnepaTypbl
14 | PacTBOpUMOCTb JKUJKOCTEN B Bojie. BiusiHue npupo/ipl 1 paCTBOPUMBIX COJIeH
15 | PacTBOopuMOCTh TBEp/ABIX BEIIECTB B BOjE. BiMsHue naBiaeHus U TeMIepaTypbl
16 | PacTBopuMOCTB TBEpABIX BEIIECTB B BOJIC. BiwisiHME IPHUPOIBI 1 pACTBOPUMBIX COJICH




17 | Tlepssrii 3aKoH Payns

18 | Bropoii 3akon Payns. Kpuockonmueckast 1 30yInocKonuyeckass KOHCTaHThI

19 | 3akon ®uxka. [Tonstre ckopoctu auddy3un

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

21 | IloHsATHE XMMHUYECKON peakMi, XHMUYECKOIO paBHOBECHSI

22 | lloBenenue ¢pynkuuu ['ub6ca mpu XMMUYIECKOM paBHOBECUHU

23 | KoHcranTa paBHOBECHS pPEaTbHBIX ra30B Yepe3 KOAPDUIIUEHTHI JICTYUECTH.

24 | KoHcraHnTa paBHOBECHS IS JIFOOOTO THIIA XUMUYECKOHN peakIuu 4epe3 KO3 HUIIMESHTHI
AKTUBHOCTH

25 | BiusiHue Ha paBHOBECHE KaTajlu3aTopa, TeMIIepaTyphbl, AaBJICHMUSI

26 | IlpuMEeHMMOCTH 3aKOHOB XMMUYECKOTO PAaBHOBECHS Ha MPAKTHKE.

27 | CKOpOCTb peaklMy, KOHCTAHTa CKOPOCTH

28 | 3aKoH JIeficTBHS Macc, MOJIEKYJISIPHOCTh PeaKIuu

29 | Ilopsiiok peakium, roMo-, FeTePOreHHBIE.

30 | Peaknuu HyJaeBOro, nepBoOro, BTOPOro, TPEThEro MOpsIKOB

31 | HeobpaTuMble peakiuu, Meproj mojrypacnaja..

32 | CnoxHble peakl1y, H30JUPOBaHHbIE, NapaJliesIbHble, 10CIe10BaTEIbHbIE

33 | Meronbl onpesielieHnsi CKOPOCTH | nopsiika — metor OCTBajb/ia, HHTETpabHbIE METO/BI.
34 | 3aBUCUMOCTb CKOPOCTH OT TEMIIEpaTyphl, KaTaJIn3aTopa.

35 | KuneTnka rereporeHHbIX peakimii — KOHBeKIus, 3akoH ®uka, koaddunment muddysun.
36 | JlumuTHupyromas craaus. TOMOXUMHUYECKHE PEaKITuU

I kajabl oeHKH 00pa30BaATEJIbHBIX J0CTHKEHUN
IIIkaJjia oleHKN BXOJAHOT0 KOHTPOJISA, 0TYETA 10 JadopaTopHoii padore:
3aureHo: 3a/1aHNe BBINOJHEHO BEPHO, CJIJAHO B YCTAHOBJICHHBIE CPOKU

He 3auTeno: 3a1anue He BBITIOJIHEHO, BBITIOJHEHO C OITMOKaMH, KOTOPbIE
TpeOyeTCsl UCTIPABUTh, WIIM CAAHO MOCJI€ YCTAHOBIEHHOTO CPOKa
IIkana oueHKH TeCTa, JOMANIHET0 32IaHUS1, KOHTPOJIbHOM padoThl (B IPOILICHTAX):

IIpouenTsl TpeGoBanns K 3HAHUAM

100-85 OTBeTHl Ha TOCTABIICHHBIE BOMPOCHI MOJIHBIC, YETKUE W Pa3BepHYTHIC. PemeHus
3a7a4 JIOTHMYHBI, JJOKa3aTeJIbHbI U JEMOHCTPHPYIOT aHAIUTHYECKUE M TBOPUECKHE
CIIOCOOHOCTH CTYJICHTA.
84-70 JlaroTcst OJTHBIE OTBETHI Ha MOCTAaBJICHHBIE BONPOCHL. [l0ka3aHO yMeHME BBIIENIAT
NPUYUHHO-CICCTBEHHbIC  CBSI3M.  [Ipy  pelleHWH  3a7a4  JIOMYIICHBI
HEe3HAYUTENbHBIC OIIMOKU, WCIPABICHHBIE C MOMOIIBIO «HABOJSIINX» BOIPOCOB
NperoaaBaTersl.
69-60 OTBeTHl Ha BONPOCHI M PEIICHUS MOCTABICHHBIX 3a/lad HEIOCTAaTOYHO IOJIHEIE.
Jloruka M MoCeIoBaTeIbHOCTh B PEIICHUU 3a/la4 MMEIOT HapyiieHus. B oTBerax
OTCYTCTBYIOT BBIBOJIBI.

Ouenku 6 6anniax BBICUMTHIBAIOTCS IyTEM MPOU3BENICHUS BEIUYMHbI
BBICTABJICHHOTO TIPOIIEHTAa [II1 KOHKPETHOTO BHJAa TEKYIIEro KOHTPOJS Ha
MpeBAPUTENLHO BBIJICJICHHOE JJIsI HETO KOJMYeCTBO 0asioB (B Mpeaeiax pasjiena).

Ikajia oueHUBAHUS CTYACHTA HA IK3aMeHe N0 JUCHMILINHE «/lonmoJIHuTeIbHbIE
rjaBbl GU3MYECKON XUMUMN»:

Baaasl OcBoenue

. . TpeGoBanus Kk 3HAHUAM
(uTOrOBOM | KOMIeETeHIHit




PEUTHUHTOBOM
OLIEHKH)
100-85 [TponBunHyThIii | OTBETHI Ha TIOCTABJICHHBIC BONPOCHI IIOJHBIC, YETKHE H
YPOBEHb pa3BepHyThle. Perienus 3agad JIOTWYHBI, JTOKa3aTeIbHBI U
JEMOHCTPUPYIOT aHATUTUYECKHE U TBOPUYECKUE CIIOCOOHOCTH
CTY/ICHTA.
84-70 Cpennuii JlaroTcsd  TOJHBIE OTBETBI HA IIOCTABIICHHBIE BOIPOCHI.
YpOBEHb [TokazaHo ymeHue BbLACTATh IPUUNHHO-CIICICTBEHHBIE CBSI3U.
[Ipu pemieHnu 3aaa4 JOMYIIEHBl HE3HAYUTEIbHbBIE OMIMOKH,
UCIpaBIIEHHbIE C TOMOMIbIO  «HABOISALIMX»  BOIPOCOB
IperoiaBaTels.
69-60 bazoBsrit OTBeThl Ha BOMPOCH W PEIICHHS TIOCTABJICHHBIX 3a]1a4
YPOBEHb HEJIOCTaTOYHO TMoJyiHbIe. JIOTMKa M MOCIeNoBaTeIbHOCTh B
pelIeHrH 3aJ]a4 UMEIOT HapylleHus. B oTBeTax OTCYTCTBYIOT
BBIBOJIBIL.

Crynent, nonyuuBmnii MeHee 60% oOT MakcuManpHOTrO Oaymia 3a pasjaen
JUCLUIUIMHBI WM IIPOMEKYTOUHYIO aTTECTallMI0, CUUTACTCS HEATTECTOBAHHBIM I10
JAHHOW TMCLUIIIINHE.

HtoroBast olleHKa BBICTABIAETCA IIyTeM IIE€peBoJa HaOpaHHBIX OaljioB B
COOTBETCTBHH CO CJICIYIOIIEH TabIuIIe:

O1eHKa 110 5-0a/IbHOM MIKAIE LRsE) GO S eI [ Onenka ECTS
HK3aMEH

S — KOMAUYUHOY 90-100 A
85-89 B

4 — «xopoutoy 75-84 C
70-74 D

3 — «y0osremeopumenbHoO» 65-69
60-64 E

2 — «Hey0081emeoOpUMETIbHOY Memnee 60 F

Y4eOHO-MeTOAUYEeCKOE U HHPOPMAITMOHHOE 00ecriedeHue Y4eOHOM M CIUTIIUHbI
OcHoBHas nuTeparypa:

1. ®usnueckas xumus : yueoHoe nmocodue / H. B. benoycosa, M. H. Bacuinbesa,
H. C. Cumonoga, A. ®. [llumanckuii. — Kpacnosipck : COY, 2019. — 308 c. — ISBN
978-5-7638-4052-0. — TexkcT : anekTponHbli // JlaHb : 3JIEKTPOHHO-OMOIHOTEUHAS
cucreMa. — Pexxum noctyna: https://e.lanbook.com/reader/book/157661/#1

2. I'ameena, O. C. ®usnyeckas U KoJulonaHas Xxumus : yueoHoe nocooue / O. C.
I'ameeBa. — 5-¢ m31., crep. — Cankr-IletepOypr : Jlans, 2020. — 328 ¢c. — ISBN 978-
5-8114-4869-2. — Tekcr: onexkTpoHHbIN / JlaHb : 3IEKTPOHHO-OMOIMOTEUYHAS
cuctema. — Pexum noctyna: https://e.lanbook.com/reader/book/126711/#1

3. KymbikoB, P. M. ®u3nueckas u KoyuiougHas Xumus : yueoHoe nocooue / P. M.
Kywmebikos, A. b. UttueB. — Cankr-IlerepOypr : Jlanb, 2019. — 236 ¢. — ISBN 978-5-
8114-3519-7. — Tekct: onexkTpoHHsldd / JlaHb : 2IEKTPOHHO-OMOIMOTEYHAS
cucrema.— Pexum nocryma: https://e.lanbook.com/reader/book/116357/#9

JlonmonHuTEIBHAS IUTEPATYpA:

4. ®usnueckas u koutougHas xumus. [Ipaktukym : yaeOHoe mocobue / I1. M.
Kpyrnskos, A. B. Hymraesa, H. I'. Bunkora, H. B. Komesa. — Cankt-IlerepOypr :
Jlanb, 2013. — 288 c. — ISBN 978-5-8114-1376-8. — Texkcr : anexrponHsbIi // Jlans :
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AIIEKTPOHHO-OMOIHOTEUHAS CUCTEMA. — Pexum JNOCTYTIA:
https://e.lanbook.com/reader/book/5246/#5

5. Hurmatynnun, H. I'. ®usndeckas u KouionHas XUuMus : yaeoHoe mocodue /
H. I'. Hurmatymiua. — 2-e u3g., ucnp. u gon. — Caunkrt-IlerepOypr : Jlanp, 2015. —
288 ¢. — ISBN 978-5-8114-1983-8. — TekcT : 31eKTpOoHHBIN // JlaHb : 3JIEKTPOHHO-
OoubmuoTeuHas cucrema. — Pexxum JOCTYTIa:
https://e.lanbook.com/reader/book/67473/#7

VY4eOHO-MeToIMuYecKas InTepaTypa

6. 3epubimkuHa A.A. Mertoauueckue yKazaHMs K TPaKTHUECKOH pabote
«Bpluucienne TEIIOTHI W TeMmIeparypsl (a3zoBoro mepexoma».- bamaxoBo: BUTU
HUAY MU®U, 2021. — B anpobanuu

7. 3epnbiluknHa A.A. MeToauyeckue ykKazaHUs K MPaKTUYECKOW padote
«PactBOpbL.»- banakoso: BUTU HUAY MU®DU, 2021. - B anpobauuu

8. 3epupmukuHa A.A. MeTtomuueckue yKazaHHMsST K TPAKTHYECKOM — paboTe.
«TeroemkocTtb. 3akoH Kupxrodda» - banakoso: BUTU HUAY MU®U, 2021. - B anpobarwiu

9. 3epubimkuHa A.A. Mertoauueckue ykazaHHUs K TpPaKTHUYECKOW pabdore.
«®DazoBpie quarpammel» - banakoso: BUTU HUSY MU®U, 2021. - B anpobdaruu

10. 3epnbimkuHa A.A. Meroaudeckue ykKazaHUs K TMpakTUYeCKoW padore.
«®dazoBrie paBHOBecus» - banakoBo: BUTU HUAY MU®U, 2021. - B anpobaruu

11. 3epubimkuHa A.A. Meroaudeckue ykKazaHUs K TMpaKTUYeCKoW padore.
«Xumunueckas kuHetukay - banakoso: BUTU HUAY MUOU, 2021. - B anpobanuu

12. TaranoBa B.A., TapanoBa C.A., 'epacumoBa B.A. MeTomnyeckne yka3aHus
K BBINOJHEHUIO JabopatopHoil pabotel «OmnpeneneHue Temneparypbl (Ha3oBbIX
MpeBpanieHnii BemecT» - banakoso: BUTU HUAY MU®DU, 2018

13. 3epupimkuHa  A.A., TapanmoBa C.A. MeToaudeckne yKa3aHUS K
J1a00paTopHO paboTe «DIEKTPOMPOBOJHOCTh PACTBOPOB IEKTPOJUTOB» - baakoBo:
BUTU HUAY MUDU, 2021.

14. 3epnsimkuaa A.A., TapanoBa C.A. Meroauueckne ykazaHud K
nabopaTopHoit padoTe «IkcTpakuus. Onpenenenre kodPpduieHTa pacpeaeacHus» -
bamakoBo: BUTU HUAY MU®U, 2021 - B anpobanuu

15. Taranoa B.A., ITnuxunze C.f., Meroanueckue yka3aHUsS K BBITOJHESHHUIO
nabopatopHoit pabotel ««llocTtpoenune muarpammbl OuHapHOW cuctembl [lap-
KUIKOCTE» - bamakoso: BUTU HUAY MUDU, 2016

16. Taranosa B.A., [Tnuxumze C.5., Meroaudeckue yka3aHHUs K BBITTOJTHCHHIO
nabopatopHoit paboThl «B3auMHas pacTBOPUMOCTh B TPEXKOMIIOHEHTHOM CUCTEME » -
banakoso: BUTU HUAY MUDU, 2016

17. 3epubimikuHa A.A. . Meroaudeckue ykazaHusi K JiabopaTOpHOW pabote
«3yyeHune paBHOBECHS TOMOTEHHOM peakuuu B pactBope» - bamakoso: bUTH HUAY
MU®U, 2021 - B anpobanuu

18. 3epupimkuaa A.A. . MeToauyeckue ykazaHus K JlabopaTOpHOM paboTe
«OnpeneneHne TEPMOJUHAMUYECKUX XapaKTEPUCTHK Mpoliecca TUIpOJIU3a» -
bamakoBo: BUTU HUAY MU®U, 2021 - B anpobamuu

19. TaranoBa B.A., TapanoBa C.A., Meronnyeckue yka3aHusi K BBIIOJIHEHUIO
nabopaTopHoit paboThl «OrmpeneneHne KOHCTAHTHI CKOPOCTH W JHEPTUM aKTHUBAIlUU
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PEAKIHMHU OKHUCIICHUS MOAOBOAOPOJHON KHCIOTHI NEPOKCUAOM BOAOpPOJa» - bamakoBo:
BUTU HUAY MUDU, 2019
IIporpammHuoe o0ecnieuenue u MHTEepHET-pecypcehI:

1. [Ipomecc peanuzaruu  00pa30BaTEIbHOW MPOrpaMMbl IO  JUCIHUILIMHE
«JlonoHUTENBHBIE T1aBbl (U3UYECKON XMMHUU» B COOTBETCTBUHU ¢ TpeOoBaHusMu OC
HUAY MUODPU obecrieueH  HEOOXOMAMMBIM  KOMIUIEKTOM  JIAIEH3MOHHOI'O
IIPOTrPaMMHOT0 00ECTICUCHUS;

2. Ilepeyerr  pecypcoB  MH(DOPMAIMOHHO-TEIEKOMMYHUKAIIMOHHON  CETH
«HTepHET» HEOOXOIUMBIX JIJIS OCBOCHHS TUCIIMILIAHEIL:

- http://www.chemspider.com — noprayi moucka u HHPOPMAIMH O XUMHUICCKHIX
COCJIMHECHUSX

- http://www.chem.msu.su/rus/teaching/phys.html - VYd4eOnbie MaTepmansl 1O
(bU3UYECKON XUMUN

- http://students.chemport.ru/4phys.shtml - Y4eOuble MaTepuabl Mo GU3NIECKO
XUMHU

- https://www.gubkin.ru/faculty/chemical_and_environmental/chairs_and_departm
ents/physical _and_colloid chemistry/metodicheskie-materialy.php - YueOHble
MaTepualibl Mo GU3NIECKON XUMUH

MarepuajbHO-TeXHHYECKOe o0ecneyeHne y4eOHOH JUCITUITIMHBI

JIekIMOHHBIE 3aHATHS TPOBOJATCS B  CICIHAIU3UPOBAHHBIX AYAUTOPHUSX,
OCHAIIICHHBIX ~ MYJIbTUMEAUNHBIM  OoOOpymoBaHueM. JIsi TpOBEACHHUS  JICKITUH
HCITOJIB3YETCSI MYJbTUMEIUINHBIN KypC JCKIUHA, BUICO(UIBMbI, MAKETHI U TIJIAKATHI.

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

JlaGopatopHble  3aHATUA  MPOBOISATCA B JabopaTtopuu, OCHAIIEHHOMN
CTaHJAPTHBIMU KOMIUJIEKCAMH OT€YECTBEHHBIX U 3apyOeKHBIX MPUOOPOB U YCTAHOBOK.

Y4eOHO-MeTOAMYECKHE PEKOMEHIAIUN JJISl CTY/IeHTOB

1. Yka3zanus 15t npoCIyllIuBaHUs KNI

[lepen HayanoM 3aHATUI BHUMATEIBHO O3HAKOMHUTBCS C YYE€OHBIM ILJIAHOM
MIPOBEACHUS JIEKLIMN U CIIMCKOM PEKOMEHAOBAHHOM JIUTEPATYPHI.

Ilepen mnocemeHreM O4YEPEAHOM JIEKIMU OCBEXKHUTh B IMAMSATH OCHOBHBIE
KOHIIEMIIMM MPONAEHHOTO paHee Marepuayia. [loarotoBuTh mHpu HEOOXOIUMOCTH
BOIPOCHI MpemnojiapaTento. He Hamo onacaThes, 4TO BOMPOCHI MOT'YT OBITh TPOCTHIMH.

Ha 7exkuuum OCHOBHOE BHUMAaHHME CIEAyeT YIEIsiAThb He dopMynam U
MAaTEMATUYECKUM BBIKJIAJIKaM, & COJCPKAHUIO U3yYa€MbIX BOMPOCOB, OMPEACICHUSIM U
ITIOCTaHOBKAaM 3aJad.

B npouiecce nzydeHus JEKIMOHHOTO Kypca HE0OXOIMMO 1O BO3MOXKHOCTH YacTO
BO3BpallaThCS K OCHOBHBIM MOHATHSM W METOJaM pEeLICHUs 3a7ay (371eCb BO3MOMXKEH
BBIOOPOYHBIN KOHTPOJIb 3HAHUN CTYICHTOB).

JKenarenpHO WMCNOJIB30BATH KOHCHEKTHI JIEKIHMM, B KOTOPBIX HMCIOJIb3YETCS
MPUHSTAs TIPETo/IaBaTesieM CucTeMa 0003HAYCHHIA.
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Jnss  Oonmee  moApoOHOTO  W3Y4YeHHS  Kypca  cieayeT  paborath  C
PEKOMEHJOBAaHHBIMU JIMTEPATYpPHbIMM HMCTOYHUKAMH W BHOBb MOSBISIOIIMMUCS
UCTOYHUKAMM.

2. YKa3aHud 715 y4acTUs B MPAKTUYECKUX 3aHATHSIX

Ilepen nocemeHneM NPaKTUYECKUX 3aHITHUH YSACHUTh TEMY U CaMOCTOSITEIBHO
U3YUYUTH CBSI3AHHBIE C HEW MOHATHS U METOIBI PELIECHUS 3a4a4.

[lepen pemenneM 3aj1a4 aKTUBHO y4aCTBOBATh B 00CYKICHHUH C TIPENOaBaTeIeM
OCHOBHBIX MOHSITUH, CBA3aHHBIX C TEMON MPAKTUYECKOTO 3aHSTHS.

B npouecce pemieHuss 3amad  BECTHM JAUCKYCCHUIO C TpenojaBaTelieM O
MPAaBUJIBHOCTU NPUMEHEHUSI METO/IOB MX PEIICHUS.

ITo BO3MOXHOCTH CaMOCTOSITEILHO JIOBOJUThH PEIIECHUE MpeiaraéMbIX 3aaad J0
OKOHYATEIBHOTO UTOTA.

B KkoHIle mpakTHYECKOTo 3aHSTUS TPU HEOOXOJUMOCTH BBISICHUTH Y
PENOJAABATENS HEACHBIE BOIIPOCHI.

OcHOBHBIE pe3yJIbTaThl BHITOJIHEHHS pabOThl HEOOXOAMMO pacrevyararh.

3. YKka3aHus 17151 BBITIOJTHEHUS 1a00paTOPHBIX paboT

CobOmonath TpeOOBaHUA TEXHUKM OE30MaCHOCTH, [JIi 4YEero MpoCiIyliaTh
HE0OXO0MMbIE Pa3bICHEHUS O IPABUIILHOCTH MOBEJICHUS B TaOOpaTOPHUHU.

[lepen BbIMOMHEHUEM JabOpaTOpHON pabOThI MPOBECTH CAMOCTOSITEIHHO
MOJATOTOBKY K pa00Te M3yYHUB OCHOBHBIE TEOPETUUECKHUE MOJIO0KEHHUS, 3HAHUE KOTOPHIX
HEO0OXOJIMMO JIJIsl OCMBICJICHHOTO BBITIOJTHEHUSI PAOOTHI.

B npouecce BbIMONHEHUsT pabOThl  CIEAYET TMOCTOSTHHO OOIIAThCs €
MPETOIaBATENIEM, HE JOMyCKas 0 BO3MOKHOCTH HEMPABUIIbHBIX JICUCTBUM.

OcHOBHBIE pPE3yJbTaThl AKCIEPUMEHTOB HEOOXOAMMO 3auKCHUpOBaTh B
MUCHbMEHHOM BHJIC.

IIpu cpaye 3auera mo paboOTe MOATOTOBUTH OTYET O MPOJACIIAHHOW padoTe, rie
JIOJIKHBI OBITH OTPAKEHBI OCHOBHBIC PE3YJIBTATHI U BBIBOIBI.

4.Yxa3aHus 1Jisl BBITIOJIHEHUS CAMOCTOSITEIbHON PabOTHhI

[TonyuuTts y npenojaBaTesns 3alaHiE€ U CIUCOK PEKOMEHIOBAHHOW JIUTEPATYPHI.
N3ydyeHne TEOPETUYECKUX BOIMNPOCOB CIEAYET MPOBOJAWTH IO BO3MOYKHOCTH
CaMOCTOSTENIbHO, HO TIPH 3aTPYIHEHUX 00paIiaThCs K MPernoaBaTelio.

[ToaroToBUTH MUCHMEHHBIN OTUET O IIPOJICTIaHHON padoTe.

[Ipu BbIMOMHEHWH (POHTAIBHBIX 3aJaHUN TI0 YCMOTPEHHIO TIPErojaBaTess
paboTa MOXKeT OBITh OIlleHeHa 0e3 MHChMEHHOrO0 OT4YeTa Ha OCHOBE OTBETOB Ha
KOHTPOJIbHBIE BOIIPOCHI, TIPU YCJIIOBUU aKTUBHON CaMOCTOSITENIbHON PaOOTHI.

[ToaroToBUTH OTBETHI HA KOHTPOJILHBIE BOPOCHI.

MeToauveckue peKOMEHIALMH VISl IIpenoaaBarTeien

1. Ykazanus st npoBEeACHUS JICKLINI

Ha mnepBoii BBOIHOW JEKIMM cHaelaTh OOIMI 0030p coaepX aHus Kypca Hu
OTMETHUTh HOBBIE METOJbI U MOAXOAbl K PEUICHUIO 33/1a4, PACCMaTPUBAEMBIX B KypCe,
JIOBECTH JI0 CTYJICHTOB TpeOoBaHus Kadeapbl, OTBETUTH HA BOIIPOCHI.

[Ipyn moOATOTOBKE K JIEKIIMOHHBIM 3aHATHSAM HEOOXOAMMO MPOAYMaTh IUIAH €ro
MIPOBEICHUS, COAEPKAHWE BCTYNHUTEIBHOW, OCHOBHOW M 3aKIIOYUTEIIBHOW YacTh
JEKIIMA, O3HAKOMUTHCS C HOBHHKAMH YYEOHOW H METOAMYECKON JUTEPaTyphI,



myOMUKaIMsIMy  TIEPUOAMYECKON TeYaTH 10 TeMe JICKIIMOHHOTO 3aHsATusd. llepen
U3JI0)KEHHEM TEKYILEro JEKIMOHHOTO MaTepuaja HarlOMHUTh OO0 OCHOBHBIX HWTOTax,
JOCTUTHYTBIX Ha Tpeablaymux jJekuusx. C 3Tod 1enblo 3aaTh HECKOJIbKO BOIPOCOB
ayJIMTOPUH U OCYILIECTBUTH BHIOOPOYHBIM KOHTPOJIb 3HAHUS CTYJICHTOB.

B Xxone neKiMoHHOTO 3aHATHS MpenojaBaTeib JTOJDKEH Ha3BaTh TEMY, yueOHbBIE
BOIIPOCHI, O3HAKOMHUTh CTYACHTOB C TIEPEYHEM OCHOBHOM U JIOMOJHUTEIHHOM
JUTEpaTyphl MO TeMe 3aHsATHs. PackpbiBas cojepkaHue y4eOHBIX BOIIPOCOB,
aKIICHTUPOBAaTh BHUMAaHUE CTYJICHTOB HAa OCHOBHBIX KATETOPHUSX, SBICHUSIX W
mpoIrieccax, OCOOCHHOCTSIX HMX MPOTEKaHWs. PacKphIBaTh CYIIHOCTh W COJACpKAHUE
Pa3TUYHBIX TOYEK 3PEHUS U HAYYHBIX MTOJXO0/I0B K OOBSICHEHHIO TEX WJIM WUHBIX SBJICHUIN
Y TIPOLIECCOB.

Cnenyer apryMEHTHPOBAaHO OOOCHOBaTh COOCTBEHHYIO MO3UIIUIO IO CIOPHBIM
TeopeTuyeckuM BompocaM. [IpuBoauTe mnpuMepnl. 3agaBaTh MO XOAY HU3JI0KECHUS
JIEKIIMOHHOTO MaTepuaja pUTOPUUYECKUE BOMPOCHI M CAMOMY JlaBaTh Ha HUX OTBET. DTO
CIIOCOOCTBYET aKTHUBU3AIMK MBICIUTEIBHOMN JAESTEIHHOCTU CTYJEHTOB, MOBBIIICHUIO UX
BHUMaHUS U MHTEpeca K MaTepuaiy JEeKIuH, ee coaepxkanuto. [IpernogaBarens J0OIKEH
PYKOBOJIUTH PabOTON CTYJEHTOB IO KOHCIEKTHMPOBAHUIO JIEKIIMOHHOTO MaTepuala,
MOJYEpPKUBATh HEOOXOJAMMOCTh OTPKEHHS B KOHCIEKTAaX OCHOBHBIX IMOJIOKEHUN
U3y4aeMoil TeMbl, 0CO00 BBIIEIAS, KATeropUalbHBIN ammapar. B 3akimountensHON
YaCTH JICKITUU HE00X0IUMO C(hOpPMYTUPOBATH OOIIME BHIBOJIBI IO TEME, PACKPHIBAIOIIINE
COJIEp’)KaHME BCEX BOMPOCOB, MOCTABJICHHBIX B JEKIUU. OOBIABUTH IUJIaH OYEPETHOTO
MPAKTUYECKOTO 3aHATHS, JaTh KpPAaTKUE PEKOMEHJAIMM IO TOATOTOBKE CTYJICHTOB.
OnpenenuTs MECTO U BpeMsi KOHCYJIBTAIIUU CTYJIEHTaM, IMOXEJIABIIUM BBICTYIIUTh C
oKJIagaMu u pedeparamu.

Ha mnocnegnedt nexkuuu yaeiauTb BpeMsl i 0030pa HamboJjiee BaKHBIX
MOJIO’KEHUH, pACCMOTPEHHBIX B KypCe.

2. Yka3zaHus sl IPOBEICHUS MPAKTUYECKUX 3aHATHI

YeTko 0003HAYUTH TEMY MTPAKTUUECKOTO 3aHSTHS.

OO6CyIuTh OCHOBHBIC TTOHSITHUS, CBA3aHHBIE C TEMOM MPAKTUYECKOTO 3aHSITHS.

B npouecce pemieHust 3aaa4 BECTU JTUCKYCCUIO CO CTYJEHTAMHU O MPaBUIIbHOCTU
MPUMEHEHUS TEOPETUYECKUX 3HAHUM.

Otmedarh CTYJEHTOB, HauOojee aKTUBHO YYaCTBYIOIIMX B PEIICHUU 331ad U
TMCKYCCHSIX.

B KoOHIIe MpakTHMUYECKOro 3aHATHSI 3aJaTh ayJUTOPHUM HECKOJBKO KOHTPOJIBHBIX
BOIPOCOB.

3. Ykazanus 1151 IpoBeeHUS JTa0OpATOPHBIX 3aHSITHIA.

CobOmonatb TpeOOBaHUS TEXHUKU O€30MAaCHOCTH W MPOBOAUTH HEOOXOIHUMBbIE
Pa3bsICHEHUSI O MMPABWJIBHOCTH MOBEJCHUS B JJAOOPATOPUH.

[lepen BbITIOTHEHUEM J1a0OpATOPHOM PabOTHI MPOBEPUTH CTENEHb TOTOBHOCTHU
CTYJICHTOB, HAllOMHUTh U OOCYJIUTh OCHOBHBIC TCOPETHYECCKUE TMOJIOKEHUS, 3HAHUE
KOTOPBIX HEOOXOUMO JIJIs OCMBICTIEHHOTO BBITIOJTHEHUS PaboT.

B nporiecce BoinoHEHUS pabOTHI CIEAYyET MOCTOSTHHO 00IIAThCS CO CTY/ICHTAMU,
HE JIOMYCKasl IO BO3MOXKHOCTH MX HEMPaBUIIHHBIX ACHCTBUH.

TpeboBath, YTOOBI OCHOBHBIE PE3yJIbTATHI AKCIIEPUMEHTOB OBLITN 3a(DUKCHPOBAHBI
CTYJICHTaMH B MUCHbMEHHOM BH/IE.



[Tpu mpueme 3ayera mo padote TpeOOBaTh OTUET O MPOJEIAHHON padoTe, e
JOJDKHBI OBITh OTPa)KEHBI OCHOBHBIE PE3YJIbTAThI H BHIBOJIBI.

4.Yxa3aHus 10 KOHTPOJIIO CaMOCTOSITETILHON paObOThI CTYACHTOB

[To ycMoTpeHHIO TpernonaBaTess 3aaHue Ha CAMOCTOSATENFHYI0 paboTy MOXKeET
OBITh MHIUBHyaTbHBIM WU (PPOHTATIHHBIM.

[lpn wWCHONB30BaHMM WHAWBUAYAIBHBIX 3a/JaHWii TpeOOBaTh OT CTyIEHTa
MUCEMEHHBIN OTYET O MPOJICTAaHHON padoTe.

[Ipu npuMeHeHnN (PPOHTATBHBIX 3aJaHUN BECTH KOJUICKTUBHBIE OOCYXKIEHHS CO
CTY/ZICHTAaMH OCHOBHBIX TEOPETHUECKUX MOJIOKEHHIA.

C menpro0 KOHTPOJIS Ka4eCTBA BBHITIOJHEHUSI CAMOCTOSITEIILHOW paboThl TpeOOBATH
WH/IUBUYATbHBIE OTYETHl (JIOMyCTHMO BMECTO IHCHMEHHOTO OTYeTa HPUMEHSTH
WH/INBUTyaTbHBIE KOHTPOJILHBIC BOTIPOCHI)

[Iporpamma coctaBieHa B cooTBeTcTBUHU ¢ TpeboBanusmu OC HUAY MUOU u
y4eOHBIM TUIAHOM OCHOBHOM o0Opa3oBaTeIbHOM IIporpaMMbl I10  HaIpPaBJICHHUIO
noarotoBku 18.03.01 «XuMudeckasi TEXHOJIOTUSD.

Pabouyro mporpaMmy cOCTaBHII. JIOLICHT, 3€PHBIIIKHHA A. A.

Peuensent: gouent, 3yoosa H.I'.

[Iporpamma omobpena Ha 3aceganmu  YMKH 18.03.01 «Xumuueckas
TEXHOJIOTHS.

[Ipencenarens yueOHO-MeTOMUecKo komuccun Yepnora H.M.



