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10 JUCHUILIMHE «JloMoNHUTENbHBIE TTIaBbl (PU3NUECKON XUMUN

HanpaBjieHUs1 NOATOTOBKH
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KBanudukanus BbINyCKHUKA
bakamasp

®opma 00y4eHust
3aouHas

banakoBo



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.




Kanenaapubii mian

Ne Ne Buabi yueOHoii
P T NeATeJIbHOCTH (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| £ Ma) pazaen
e = e =z
. s |2 €| 248
a 2 |5 |5 =280
| pazen
1 1 | ®a3oBble nepexo/ipl 1 4 1 | 20 13 25
1 2 (TepmopmHamuKa pacTBOPOB 1 1 20 (IHCHMEH-
1 3 [TepmoagmHamuka ¢a3zoBoro 2 2 20 | mo)JIP
paBHOBECHUS (ycTHO)
Il pasnen
2 3 [Tepmoagmnamuka (a3zoBoro 2 2 20 KP 25
[PaBHOBECHS (IIMCHMEH-
2 4  [TepMoamHaMUKa XUMHUUYECKOTO 1 2 1 20 HO)
[PAaBHOBECHS
2 5 [ XuMuyeckass KHHETHKA 1 1 22
B . 144 8 6 8 | 122 | Dxk3amen
H/I TPOMEKYTOYHOM aTTeCcTAUN 50

[Ipumeuanue: ucnonb3yembie (POpPMbI

aTrrecrauuu pasnuesios: /I3 — momamHee

3aganue, JIP- otuet o naboparopHoit padote; T — TecT; KP — koHTposbHas paboTa.

Copep:xaHue JEKIUOHHOTO Kypca

Ne
TeMbI

Bcero
JacoB

Ne
JeKINHN

Tema Jexknun.
Bonpocel, oTpadaTbiBaeMbie HaJeKIHU

YyeoHo-
MeTOANYECKOoe
ob0ecneueHmne

1

2

3 4

5

1

1

1 da3oBble nMepexoabl

CtaOunbHOCTH (ha3 — MOBEACHUE XMMHYECKOTO
noteHiuana. Pa3oBble paBHOBECHS, (pa30BbIe
nuarpammbl. @OpMbI TpaHUIL pasjiena KUAKOCTb-Tas,
ra3-tBepnoe. [lpaBuio ¢a3. @a3opas auarpamma
BOJIbI, IBYOKHUCH yriepoaa. @a3oBelil nepexon
[EpBOrou BTOPOro poja. C:knKeHUe razon
[ToBepxHOocTHOE HaTsKkeHUE. [1y3bIpH 1 Karmy,
KaIWJUISIPbI

1-5

1 PacTBOpBI

b yHKIIHS

Payns, 3akon I'enpu. HMpeanbHble
pacTBOpbl. KosmMraTuBHbIE CBOMCTBA.

[MapuuaneHbelii MOJBHBIA 00BEM, 00U 00BeM, 00IIas

I'n66ca. Ypasuenue ['n66ca-/lrorema. TepmoaunaMuka
CMEIIEHUST. X UMUYECKUNA MOTECHIAT KUIKOCTEH. 3aKOH
pa3baBieHHbIE




PacTBOpHBI HEeseTyunx BellecTB. PaBHOBecHE MexX Ty
[apoMpPacTBOPUTEIIS U PACTBOPUTEIIEM B PACTBOPE.
Ouenka pactBopumocTd. OcMoc. YpaBHenue Bant-
lodda. Cmecu neryqnx xuakocTei. JlmarpaMmel
naBieHus napa. [lpaBunopsiyara. Jluctumianus:
arpamma TeMIlepaTypa-cocTaB, a3€0TPOIHbIE
cMmecH. PeanbHble pacTBOPHI U AKTUBHOCTH

(k03 punment aktuBHOCTH). BrinsiHue
[PACTBOPEHHOTO BELIECTBaHA TOBEPXHOCTHOE
HaTspKeHrne. MeTos1 OTPE3KOB.

2,3

da3oBble pAaBHOBECHS

[IpaBuio ¢a3, noustue ¢asbl, KoMnonenta. OaHO- U
NIByXKOMITOHEHTHbIE cucTeMbl. Da3oBble TUarpamMMbl:
COCTaBIKUIKOCTH — COCTaB Mapa , KHUJIKOCTb-KHIKOCTb,
TeMIIepaTypa-cocTaB, XKHUIAKOCTb-TBepoe. TepMuueckuii
QHAJIN3, SBTEKTHKA. TPEeXKOMIOHEHTHBIE CUCTEMBI —
TpeyroJjibHbleinarpaMmbl. YacTHUHO CMEIIMBAIOIINECS
PKUJIKOCTHU, pOJib JOOABJIEHHBIX COJIEH.

1-5

XHMHYEeCKOe pABHOBECHE

[ToHsITHE XUMHUYECKON PEaKLIMU, XHMUYECKOTO
paBHoBecus. [loBeaenne pynkiuu ['n66ca. MonbHas
crannaptaas Gpynakuusl n66ca. Koncranra paBHOBeCHS
[pEANIbHBIX Ta30B uepe3 KO3PPUIHUEHTHI IETYYECTH.
Koncranta paBHOBecHsI IJISLIFOOOTO TUITA XUMUYECKON
peakuu yepe3 KodpUIUeHTh aKTUBHOCTH. Briusinue Ha
[pPaBHOBECHE KaTaJlu3aTopa, TEMIEPATYypPhI, JaBICHUSI.

[ IpMEeHNMOCTh 3aKOHOB Ha MPAKTHUKE.

XuMHuYecKas KHHETHKA

CKOpOCTb peaKku, KOHCTaHTa CKOPOCTH ,3aKOH
NEeCTBHS Macc, MOJIEKYJIIPHOCTD PEAKIUH, TOPSIIOK
[peakiuu, ToMo-,rereporenusle. HeobpaTumele peakuuu,
MepHoJ Nonypacnana. Peakuuu HyneBoro, nepsoro,
BTOPOT'0, TPETHETO MOPSIIKOB.

C0XHBIE PEaKIIUU, U30IMPOBAHHBIE, 1APATUICIIbHBIE,
rocyie0BaTeIbHbIe. METOABI ONpENEIEHUS CKOPOCTH U
nopsaka —Meros OcTBanbia, HHTETPAJIbHBIE METO/IBI.
3aBUCUMOCTb CKOPOCTH OT TEMIIEPATYPBbI, KaTaJInu3aTopa.
KuHeTnka rereporeHHbIX peakunuii — KOHBEKIMS, 3aKOH
Duka, ko3ppunuentauddysun. JInMutTupyromas craaus.
TonoxuMuyeckne peakiym.

1-5

Bcero

IlepeyeHb NPaKTHYECKUX 3aHATHH.

Bcero
4aCcOB

Ne

3aHATHUSA

Tema npakTH4YeCcKOro 3aHATHS. 3aJaHus, BONPOCHI,
oTpadaTbiBaeMble HA MPAKTHYECKOM 3aHATHH

Y4yedHO-
MEeTOAMYECKOoe
odecreyeHue

3

4

5

1

PacTBopbl

Tunel KOHIIEHTpalui (MOJIIpHas, MOJISIbHAS ). 3aKOH
Payns.Pacuer TeMnepaTypbl KUIIEHHS U 3aMEP3aHUs
pPacTBOPOB.

7

XuMHYECKOe PAaBHOBECHE




PacueT xoHCTAaHTBI PpaBHOBECHA.

4 XuMuueckass KHHEeTHKA
PacueTr KoHCTaHTBI CKOPOCTH, , TOPSIJIKA PEAKITIH

10

4 Bcero

Ilepeyennb 12a00paTOPHBIX padoT

Bcero
YacoB

Tema 1abopaTopHoii padoThI.

Y4yeOHO-
MEeTOANYecCKoe
odecmeyeHue

4

1-19

DJIEKTPONPOBOJHOCTH PACTBOPOB AJIEKTPOIUTOB

1-19

3aganus 11 CAMOCTOSAATEJILHOM Pad0ThI CTYJA€HTOB

Bcero
YacoB

Tema JeKnuu. BOHPOCLI, 0TpaﬁaTLIBaeMbIe Ha JCKIUHU

Yyeono-
MeTOANYEeCKOoe
obecneuenune

4

5

20

Dda3zoBble MEePexoabl

CTabunbHOCTH (Pa3 — MoBeIeHUE XUMHUYECKOTO TOTEHITHATIA.
Da30BbIe paBHOBeCHS, (ha30BbIe nUarpaMMbl. DOPMBI rpaHHUIL
paszena JKMJIKoCTh-ra3,ra3-teepaoe. [Ipasumo da3. ®azosas
uarpaMma BOJIbl, IByOKHCH yriiepoa. @a30oBbli nepexos
[EpPBOro U BTOPOro pojaa. CxkuxeHue razon

[loBepxHocTHOE HaTsKeHUE. [1y3bIpy M KA, Kanuuispbl

1-5

20

PacTBOpBI

[TaprimanbHBIN MOJIBHBIN 00bEM, OOIIHI 00beM, 00IIas

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

TepmoanHamMuKa cMeeHUsT. XUMHUYECKUN MOTEHIINAT
pkuaKocTed. 3akoH Payns, 3akoH I'enpu. MneanbHbie
pa3baBieHHbIe pacTBOphl. KomurarusHele cBoiicTBa. PacTBopbI
HEJIETYyYnX BEIeCTB. PaBHOBECHE MEXKTy TAPOM PACTBOPUTEIS U
[PACTBOPUTEIIEM B

pactBope. Ouenka pactBopuMoctu. Ocmoc. YpaBHenne Baut-
o da. Cmecuneryuux xkuakoctel. JluarpaMMel 1aBaeHus mapa.
I IpaBuio peruara.

JlucTumisiiys: AuarpaMma Temneparypa-cocTaB, a3€0TPOIHBIE
CMeCH.

PeanbHbIC pacTBOPHI 1 AKTUBHOCTH (KO3 PHUIIMEHT aKTUBHOCTH).
BiustHue pacTBOPEHHOTO BEIIECTBA HA TOBEPXHOCTHOE HATSKEHUE.
MeToJ1 OTpE3KOB.

1-5

40

da30BbIe paBHOBECHS

[TpaBuino daz, monstue dhaspl, koMnoHeHTa. OgHO- U

JIBYXKOMIIOHCHTHBIC CHUCTCMBI. ®dazoBrIe AuarpaMMbl. COCTaB

PKUJIKOCTH — COCTaB Iapa , )KUJIKOCTh-KUIKOCTh, TEMIIEpATypa-

COCTaB, )KUJIKOCTh-TBEPJIOE.

Tepmuueckuii aHanu3, 3BTEKTUKA. TPEXKOMIIOHEHTHBIE CUCTEMBI —

TPECYTrOJIbHBIC JUarpaMMBbl. YactuaHO CMCEUINBAKOIINECA ) KUJIKOCTH,
0J1b100aBJICHHBIX COJIEH.

1-5

20

XuMHYecKoe paBHOBecHe
[ToHsITHE XMMMUYECKON pEaKLIUH, XUMUYECKOTO PABHOBECHS.
[ToBenenue ¢pyuknunl ndb0ca. MonbHas ctanaapTHast QyHKIHS

['n66ca. KoncTanTa paBHOBeCHs

1-5




peaTbHBIX Ta30B uepe3 kKodduimenTs! neTydectd. KoHncranra
[PAaBHOBECHSI IS JTFOOOTO THUTIA XUMUIECKOU PEaKIuu Yepe3

K03 PHIIMEHTHI aKTUBHOCTU. BinsiHue Ha paBHOBEcHE
KaTajau3aropa, TeMIIEpaTyphl, JaBJICHUS.

[TprMEeHNMOCTh 3aKOHOB Ha MPAKTHKE.

5 22 [ XuMuYecKasi KHHeTHKA 1-5
CKOpOCTPh peakIui, KOHCTaHTa CKOPOCTH, 3aKOH JICHCTBHUS Macc,
MOJICKYJISIPHOCTD PEAKIIH, MOPSAI0K PEaKIIUU, TOMO-,
rereporeHHbie. HeoOpaTuMble peakiinu, eproT oJypacaia.
Peakiinu HyJI€BOTO, TIEPBOT0,BTOPOrO, TPETHETO MOPSIKOB.
CI105KHBIC peaKIliy, H30JIUPOBAHHBIC, MTapalIe/IbHbIC,
[ocjie10BaTebHbIC. METOIbI ONPEICICHUs CKOPOCTH | MOPSIKA
— metoa OcTBajb/Ia, HHTErPAIbHBIC METOIbI. 3aBUCUMOCTD
CKOpPOCTH OT TeMIIepaTypbl, KaTanu3atopa. Kuneruka
FeTePOreHHBIX PeaKIIMid — KOHBEKIIUs, 3aKoH Duka,
KodppunmeHT muddy3uu.

Jlumutupyromas craaus. TONOXMMHYECKHE PEaKIIHH.

122 Bcero

OoOpa3oBaTe/ibHbIE TEXHOJIOTHH

[Ipn peanuzanmuu y4eOHOro Marepuaiga Kypca HCIOIb3YIOTCS pa3InyHbIe
o0Opa3oBaTeNbHbIE TEXHOJIOTHH, CIIOCOOCTBYIONINE CO3/JaHUI0 aTMOC(hephl CBOOOTHON U
TBOPYECKOM JHCKYCCHUM KakK MEXKIy IMpenojaBarelieM M CTyJ€HTaMu, TaKk U B
cTyneH4yeckou rpymme. [{enpto npu 3ToM siBisieTcs BhIpaOOTKA y CTY/IEHTOB HaBBIKOB U
KOMIIETEHLIUW, MO3BOJIIOIINX CAMOCTOSITEIbHO BECTH MCCIENOBATENBCKYIO U HAYYHO-
MeJIarorM4ecKyto padoTy.

AyJIUTOpHBIE 3aHATHS MPOBOMAATCA B BUIEC JIEKIMH ¢ ucnoiab3oBanueM [IK u
KOMITBIOTEPHOIO MPOEKTOpa, MNPAKTUYECKUX 3aHATHH, C ucnosib3oBanuem [IK mpum
MIPOBEICHUM PACUETOB; JTA0OpATOPHbIE — B YYEOHBIX J1aOOPATOPHUSAX, OCHAIEHHBIX
COBPEMEHHBIM J1a0OpaTOPHBIM O00OpyJOBaHHEM U ycTaHoBKaMu. (CamocTosiTenbHas
paboTa CTYJIEHTOB MPOBOJIUTCS TOJ PYKOBOJCTBOM IIperojiaBareyiei, ¢ OKa3zaHUEM
KOHCYJIbTAllMii ¥ TOMOIIU TMPU MOATOTOBKE K KOHTPOJBHBIM paboTaM, BBIMOJTHEHUU
JOMAIIHUX 3aJIaHUI

DoH/ OLICHOYHBIX CPEICTB

@DOHJT OIICHOYHBIX CPEACTB MO JUCIUIUIMHE O0ECreYrMBaET MPOBEPKY OCBOCHUS
MJIAHUPYEMBIX pe3yJIbTaTOB 00y4YeHUs (KOMIIETCHIIUM U UX UHIUKATOPOB) TOCPEICTBOM
MEPONPUATHI TEKYIIEro, PyOeKHOTO U MPOMEKYTOYHOTO KOHTPOJIS M0 JUCIUILIAHE.

Cs3p MexIy GOpPMHPYEMBIMH KOMIETEHIUAMH W (OpMaMH KOHTPOJIS UX
OCBOEHMSI MPEJICTABIIEHA B CIeAYIOLIEH TabIuLIe:




OHeHO‘-IHBIe cpeacrsa it BXOJHOI'O KOHTPOJIA, TCEKYHICTO KOHTPOJA U

IPOMEKYTOYHOM arTecTanuu (AaHHOTAIIHS)

Haumenosanue
Ne Kon u HaumMeHoBaHuE MHIUKATOPA HaumenoBanue

KOHTPOJIHPYEMBIX o
/1 JIOCTYKEHUS KOMITETEHITUH OLIGHOYHOTO CPE/CTBA
paznesnoB (TeMbl)

Bxo1HOM KOHTPOJIb
3-OI1K-1 3HaTh PU3UKO-XMMUYECKHE CBOWCTB
MaTepuajoB, OCHOBBIBASICh HA 3HAHUSX O
CTPOCHHH BEILIECTBA, IPUPOJIE XUMUYECKOM
CBSI3M Pa3IMYHbIX KJIACCOB XUMUYECKHUX
Bxoioii AJIEMEHTOB, COCIMHEHU, Bompocsr BxoaHoro
1 BEILIECTB U MaTEPUAIOB KOHTPOJIA
KOHTPOJIb N

3-11K-2 3HaTh CBOWCTBA XUMHYECKHX (TUCBEMEHHO/YCTHO)
3JIEMEHTOB, COCJUHEHUN U MaTEPUAJIOB
Ha UX OCHOBE I COOIOCHUS
TEXHOJIOTUYECKOI0 PerjiaMeHTa
TEXHOJIOTUYECKOT0 PEerjIaMeHTa

ATTeCTaI_[I/IH pa3aciioB, TCKYH_[I/Iﬁ KOHTPOJIb YCIICBACMOCTH

2 3-OI1K-5 3HaTh TEXHOJIOTHYECKHI TTpOIIECC,
CBOMCTBA CBhIPbsi TOTOBOW MPOAYKIUU JJIS
OCYUIECTBJIEHUS IKCIIEPUMEHTAIbHBIX
WCCJICIOBAHUM 1 UCIIBITAHUIN ONBITHBIX
o0pasmos

MAaTEepHAJIOB MO 33JJaHHOW METOJINKE
V-OIIK-5 YMeTb BBIIONHATH
AKCIIEPUMEHTAIIbHBIC UCCIICIOBAHUS U B
00paboTKe, HHTEpIIpETalluN

MOJTYYEHHBIX IKCIIEPUMEHTAIBHBIX JTAHHBIX
B-OIIK-5 Bnaners HaBbIKaMH pa3pabOTKH

o OMAIlIHHEC 3aJaHUC
periiaMeHTa MpOBCACHUA UCIIBITAHUU HOBBIX I[ o

. (MMCbMEHHO)
00pa3IoB MPOAYKIIUHU C YIETOM TpeOOBaHUN
TEXHUKU
Ortuer 110
GesomacHocTH smabopaTopHO padbore
3-TTK-2 3HaTh CBOMCTBA XUMHUYECKUX patop p
(ycTHO)

3JIEMEHTOB, COEIMHEHUN U MaTEPUATIOB
Ha UX OCHOBE JJIs1 COOJIIOACHMS
TEXHOJIOTMYECKOIO pErjIaMeHTa
V-11K-2 YMeTh UCIIOIBL30BaTh 3HAHUS

KonTtponbHas pabora
10 BapuaHTam

. (MMCBMEHHO)
CBOMCTB XUMUYECKUX DJIEMEHTOB,
COCIMHEHMI M MaTepUajoB Ha UX TecTHPOBAHIE
OCHOBE ISl PEILICHUs 3a7a4 10 BBIITYCKY (HI/ICBI\IZGHHO)

MPOAYKIIMM B CTPOIOM COOTBETCTBUH C
TEXHUYECKUMHU TPEOOBAaHUSIMU

B-I1K-2 Bnaners HaBbIKaMH pa3pabOTKH
MIPEAIOKEHUS 110 KOMIUIEKCHOMY
WCIIOJIBb30BAHUIO CHIPbS U YTHIIM3ALUN
OTXOZ0B IIPOU3BOJICTBA

3-OIIK-1 3Hatp pU3HKO-XUMHYECKHE CBONCTB
MaTepHuasoB, OCHOBBIBAsICh HA 3HAHUAX O
CTPOEHHH BEILIECTBA, IPUPOJIE XUMUYECKON
CBA3U PA3JIMYHBIX KJIACCOB XMMUYECKUX
3JIEMECHTOB, COCTMHECHHIA,




BEILIECTB U MaTEPUAJIOB

V-OIIK-1 YMeThb HCITOJIB30BaTh MEXaHU3MBI
XUMUYECKUX PEaKIUi, TPOUCXO/ISIINX B
TEXHOJIOTMUYECKHUX MPOIECcCax U OKPYKAIOIIEM
MHpE,

JUTS OTIPEJICIICHUS] KaYE€CTBEHHBIX U
KOJIMYECTBEHHBIX XapaKTEPUCTHK BEIIECTB U

MaTepuasoB

B-OIIK-1 Bmamerr aHamu3oM  METOIOB
oTpeeTICHUS TpeOyeMbIX rapameTpoB
M3MEpEHUs] KaueCTBEHHBIX U KOJUYECTBEHHBIX
XapaKTEPUCTUK npod CBIpbS u
noy(hadpuKkaToB

[IpomexxyTouHas arrectauus

Bonpocsl k 3x3ameny

(ycTHO)
OueHouHbIE CPEACTBa ISl BXOAHOTO KOHTPOJIS MPEICTABISAIOT COOOM BOMPOCHI,

3 | Ikzamen OIIK-1,5, TIK-2

KOTOpBIE 33JJal0TCsI CTyZIeHTaM B TUCbMEHHOM (hopMe. AHHOTAIIUsI IPUBEICHA HUXKE.

B kadecTBE OLICHOYHOIO CpEACTBAa TEKYIIErO KOHTPOJIS HMCHOJIB3YIOTCS 3alUTa
JOMaIIHUX 3a/laHuil (MUCBbMEHHO M YCTHO), YCTHBIM OTYET MO JIabopaTtopHOil paborte,
KOHTpoJIbHas pabota (muckMeHHO). KoHTponmbHast pabota mpeacTaBisieT coOoi
MMMCBbMEHHOE pEIICHME 337ad [0 BapuaHTaM M YCTHYIO HMX 3alUTy, B XOJ€ KOTOPOU
CTYICHT OOBSICHAET peuleHne. AHHOTALMU JOMAIIIHETO 33/1aHUs, KOHTPOJIbHON pabOThl U
MIPUMEPHBIH IepeUeHb BOIPOCOB JJIsl OTUETA M0 JIAOOPATOPHOU paboTe MPUBEACHBI HUXKE.

B kauyecTBe OIIEHOYHOIO CpEICTBA ammecmayuu pazoeid WCIOJIb3yeTCs
koHTpoJib uToroB (K1), koTopelil mpejcTaBisgeT codol CyMMY pe3yJIbTaTOB OLICHOYHBIX
CPEICTB TEKYILEr0 KOHTPOJIS.

Hna  npomescymounou  ammecmayuu — TPETyCMOTPEHBI  TEOPETHUYECKHUE
AK3aMEHAllMOHHBIE BOIPOCHI, IPUBEACHHBIE HUXKE.

[To utoram oOy4eHUs BBICTABIISIETCS IK3AMEH.

IIpuMepHbIe BONPOCHI BXOJAHOTO KOHTPOJISI

JlaTb onpenieneHne CKOPOCTH XUMUYECKON peaKuu
Onpenenenre KOHCTaHThl CKOPOCTH XMMHYECKON peakInu
ITonsiTue pactBopa.

UTo noka3bpIBaeT MPOLIEHTHAs! KOHIIEHTPAIHs paCTBOPOB.
UTo noka3pIBacT MOJIbHAs KOHLEHTPALUsl PACTBOPOB.

OB WN-

IIpumepHoe ToOMalIHee 3a]aHUE N0 BApHAHTAM

[Tonb3ysich, CIPaBOYHUKOM, I BemecTBa A (CM. Ta0JI.) OTIPEETUTh:
1) AHATUTHYECKYIO 3aBUCHM TEIJIOEMKOCTH OT TeMITepaTyphl.

2) VicTrHAYIO TemoeMKocTh mpu 75 °C

Bapuant 1 2 3 4 5 6 7 8 9
S CaC20 |CaC2 |CO |CaO |CaCO3|C HF | Fe

B B

Bemectso A




IIpumepHasi KOHTPOJIbHAsI padoTa MO0 BAPHAHTAM

3amauva 1
1.B cooTBeTCTBHE CO CBOUM BapUAHTOM BBHIOEPUTE CBOIO OOPATUMYIO PEAKIIUIO:
Bapnant Ypasuenue npouecca
1 2CO(r) + 2H,(r) = CHy(r) + COs(r)
2 COs(r) + 4Hs(r) = CHy(r) + 2H>0(r)
3 4CO(r) + 2S0s(r) = S5(r) + 4CO4(r)
4 2CO(r) + 4H,(r) = C;Ha(r) = 2H-0(r)
5 Ca(OH)s(x) = CaO(k) + H,O(r)
6 CgHg(r) ~ 3H,(r) = CH)o(r)
7 S:(r) +4CO- (r)=”S()~(r)*-(()(r»
8 | 2N,(7) + 6H,O(r) = 4NHy(r) — 30y(r)
9 2H. (- -) + CO(r) = CH;OH(r)
10 | COCI(r) = COIr) + Cly(r)

2.J]1ns Bameit peakiiuu 1o TOTOJHUATEIFHBIM HCXOMHBIM JaHHBIM (CM. TaOJI.
HIDKE, CTOJIOIBI 2,3), paccunuTanTe:
a) KOJIMYECTBA BCTYMMBIIUX B PEAKIIMIO HCXOIHBIX BEIIECTB (B MOJISX, KT U M (s
ra3on));
0) KOJIMUECTBA HEMIPOPEArUPOBABIINX UCXOIHBIX BEUIECTB (B MOJISIX, KT U M (st
razoB))
0) cTeneHb MpeBpaIleHUs] HCXOHBIX BEIIECTB;
B) COCTaB pPaBHOBECHOW CMECH B MacCCOBBIX, MOJIbHBIX, 00BEMHBIX (/151 Ta30B)
MPOIICHTAX;
I') KOHCTAHTY PaBHOBECHSI, BRIPAXKCHHYIO YePE3 MOJIbHBIE JOJIU.

Tun HavanbHble koHIeHTpauuu nogasaeMbix | KoanuyectBo o0pa3sywomerocs
peaxkiumn HMCXOJHBIX BEIIECTB, MOJB/M° NMPOJYKTA, Moan/m°
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
Cg=700

A-C CA=800 C.=300

IIpuMepHbBIi IepeYeHb BONPOCOB K 0TUYETY 10 JIa00opaToOpHOii padore
«JIEeKTPONPOBOIHOCTH PACTBOPOB 3JIEKTPOJINTOB!

1 | Yto Takoe yaenpHOE CONPOTHBIICHUE?

N

I[aﬁTe OMPCACIICHUC TTOHATHUIO SJICKTPOIIPOBOJAHOCTH.

3 | Haiite ompeneneHHe TMOHATHIO YICIBHOW JJIEKTPONPOBOJHOCTH. B KakuxX enWHUIAX OHa
nu3Mepsiercs?

4 | Kak MeHsieTcs MPOBOJIMMOCTh CUIIBHBIX U CIIA0BIX 3JIEKTPOJIUTOB C YBEIUYCHHEM
KOHIICHTpAIlUH, TEMIIEPATyphI

IIpuMepHbIN TECT

Bomnpoc Ne 1 Ykaxure npoueccbl, COOTBETCTBYIOLIME (PA30BBIM NepPexoabl
YKakuTe HeCKO0JIbKO BADHAHTOB 0TBETa

OTtBet A TIJIABJICHUE

OtBet b KpUCTAJIIIN3aLUs

OtBetr B HarpeB




OtBer I

N30TEPMHUECKOE PACIINPECHHE Ta3a

Bonpoc Ne 2 Dasza - smo
Otser A COBOKYITHOCTh TOMOT'€HHBIX YaCTE€H F€TePOreHHON CUCTEMBI
Otser b KOMITOHEHT CHCTEMBbI
Otser B HEOJHOPOJIHASI YACTh CUCTEMBI
OtBet I' COBOKYIIHOCTb TOMOT€HHBIX 4aCT€H TOMOT€HHON CUCTEMBI
Bonpoc Ne 3 Monsanvras KOHUEHTpALMS TOKa3bIBAET,
Otser A CKOJIBKO MOJIEM pacCTBOPEHHOI'O BEIIECTBA B PACTBOPE MPUXOAUTCSA Ha | Kr
pacTBOpUTENS
Otser b CKOJIbKO SKBUBAJIEHTOB PAaCTBOPEHHOI'O BEUIECTBA B PACTBOPE MPUXOINUTCS Ha
1 Kr pacTBOpUTENS
Otser B CKOJIBKO MOJIEM pacTBOPEHHOr'0 BEUIECTBA B PACTBOPE MPUXOAUTCA Ha | 11
pacTBopa
Otser I' CKOJIBKO JKBHMBAJIEHTOB PAaCTBOPEHHOIO BEIIECTBA B PACTBOPE MPUXOIUTCS
Ha | 1 pactBOpa
Bonpoc Ne 4 IIpu pacTBOpeHnu cosM B BOJIE €€ TEMIIEpaTypa 3aMep3aHus
A CHUKAETCS
b TIOBBIIIAETCS
B He n3mensercs
I CBoli BapyaHT (3alMILNTE)
Bonpoc Ne § IIpu pacTBOpeHHH COJIM B BOJIE €¢ TeMIIepaTypa KUIeHUs
A CHUKAETCS
b ITOBBIIIACTCS
B He n3mensercs
I CBoli BapyaHT (3alUILNTE)
Bomnpoc Ne 6 Ocmoc -310
A camorpon3BoJibHass Tuddy3us MOJIEKYT pacTBOpuTens (BOABI) depes
MOJYTIPOHUIIAEMYI0 MeMOpaHy W3 pacTBOpa C HM3KOH KOHIIEHTpalueud B
pacTBOP C BBICOKON KOHILICHTPAIUEH.
b camornpou3BoiibHas AU(PQy3usi MOJNEKYT pacTBOPEHHOTO BellecTBa B
pacTBope.
B camorpou3BolibHas Auddy3ust MOJIEKYI pacTBOPUTENs (BOJBI) B PaCTBOPE.
r W3MEHEHUE KOHIIEHTPAIMU pacTBOpa
Bomnpoc Ne 7 Bosronka -31o
A [Tepexo1 U3 TBEPAOTro COCTOSTHUS B Ta3000pa3HOe, MUHYS KUIKOE
b Ilepexo U3 TBEpAOro COCTOSHUS B JKHJIKOE
B Ilepexoq U3 KUAKOTO COCTOSIHUSI B TBEPJIOE
T [Tepexos u3 )KUIKOTO COCTOSIHUS B Ta3000pa3HOe
Chnucok TCOPETHYCCKUX IK3AaMCHAIIMOHHLIX BOIIPOCOB
1 [TonsiTHe pa3HOCTH MOTEHIIMAJIOB ISl Pa3JIMYHBIX TUIIOB MTPOIIECCOB
2 M3menenue suepruu I'nub6ca npu (azoBbIX nepexogax
3 [Tonsitue haswl, hazoBoro nepexona, pazororo pasHoBecus. [Ipasuio da3 ['mbOca
4 ®dazoBas [uarpamMma BOJbl
5 Ypasnenue Knaysnyca-Knaneiipona
6 @dazoBbl€ IEPEXOIbI IEPBOTO U BTOPOTO pojAa
7 [Tonsitre pactBopoB. Tunsl pactBopoB. Mexannsm 00pazoBaHusl paCTBOPOB
8 THUIBI KOHIIEHTpALMI pacTBOPOB
9 PacTBOpUMOCTb BELIECTB B JKUJIKOCTSIX
10 | PacTBOpHMOCTH ra30B B BoJie. BiiusiHUE TaBIICHUS M TEMITePaTyphl
11 | PacTBOpUMOCTH ra30oB B BoJie. BiusiHIe NPUpPOBI M pACTBOPUMBIX COJEi
12 | TloHsATHE BBHICAIMBAHUS




13 | PacTBOpHMOCTD KUIKOCTEH B BOJIE. BiusiHue naBiaeHust U TeMIepaTypsl

14 | PacTBOpUMOCTb KUIKOCTEN B Bo€. BiusiHue npupobl 1 pacTBOPUMBIX COJIEN

15 | PacTBOpUMOCTH TBEpBIX BEIIECTB B BoJE. BiusiHue naBineHus v TeMieparypbl

16 | PacTBopuMOCTh TBEpABIX BEIIECTB B BOZE. BimsiHue mpupoabl 1 pacTBOPUMBIX COJICH
17 | Ilepssiii 3aKoH Payns

18 | Bropoii 3akon Payns. Kprockonudeckasi 1 50yIHOCKONMUYECKasi KOHCTAHTBI

19 | 3akon ®uxka. [TonsTre ckopoctu auddy3un

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

21 | IloHsATHE XMMUYECKON peaKIuy, XHMUYECKOTO paBHOBECHS

22 | IloBeaenue dhynkuun ['m66ca Mpu XMMHUIECKOM PaBHOBECHH

23 | KoHcranTa paBHOBECHS peabHBIX ra30B Yepe3 Ko (OUIIMEHTHI JIETYIeCTH.

24 | KoHcraHTa paBHOBECHs ISl JIFOOOTO THUITAa XUMHUYECKOM peakIuu depe3 Ko HUIIMESHTHI
AKTUBHOCTHU

25 | BiugHue Ha paBHOBECHE KaTallM3aTopa, TeMIEepaTyphl, AaBJICHUS

26 | IlpuMEeHMMOCTH 3aKOHOB XMMUYECKOT'O PAaBHOBECHS Ha MPAKTHKE.

27 | CKOpOCTh peaKIMy, KOHCTAaHTa CKOPOCTH

28 | 3akoH nelcTBUS Macc, MOJIEKYISIPHOCTh pPeaKINU

29 | Ilopsimok peakium, roMo-, TeTePOreHHBIE.

30 | Peakiuu HyneBoro, mepBoro, BTOPOro, TPEThEro MopsIKOB

31 | HeobpaTuMble peakiuu, eproz MoJrypaciaja..

32 | CrnoxHble peakliy, U30JIMPOBAHHBIE, NTapalljielIbHbIe, TOCIEA0BATEIbHbIC

33 | Merobl onpenienieHnst CKOpOCTH U nopsiika — meto] OcTBalibJia, UHTErpaibHbIE METOJIBI.
34 | 3aBUCUMOCTh CKOPOCTH OT TEMIICPaTyphl, KaTaIH3aTOopa.

35 | Kuneruka reTeporeHHbIX peakifii — KOHBeKus, 3akoH Duka, koddduuuent nuddysun.
36 | JlumuTHupyromas craaus. TOMOXHMHYECKHE PEaKITUU

IIkaJjabl oeHKH 00pa30BaATEJIbHBIX J0CTHKEHUN
IIIkaJjia oleHKN BXOJAHOT0 KOHTPOJISA, 0TYETA MO0 JadopaTopHoi padore:
3aureHo: 3aaHNE BBINOJHEHO BEPHO, CIAHO B YCTAHOBJICHHBIE CPOKU

He 3auTeno: 3a1anue He BHITIOJIHEHO, BBITIOJHEHO C OITMOKaMH, KOTOPhIE
TpeOyeTCsl UCTIPABUTh, WM CAAHO MOCJI€ YCTAHOBJIEHHOTO CPOKa
IIkana oeHKHU TecTa, JOMAIIHEr 0 3aIaHUsl, KOHTPOJIbHO padoThI (B MPOIICHTAX):

IIpouenTsl TpeGoBanns K 3HAHUAM

100-85 OTBeTHl Ha TOCTABIICHHBIE BOMPOCHI MOJIHBIEC, YETKHE W Pa3BepHYTHIC. PemeHus
3a7a4 JIOTHMYHBI, JJOKa3aTeJIbHbI U JEMOHCTPUPYIOT aHATUTHYECKHE U TBOPUYECKHUE
CIIOCOOHOCTH CTYJICHTA.
84-70 JlaroTcst OJTHBIE OTBETHI Ha MOCTAaBIICHHBIE BOMPOCHL. [l0ka3aHO yMeHHe BBIIEIAT
NPUYMHHO-CICCTBEHHbIC  CBSI3M.  [Ipy  pelleHWH  3a7a4  JIOMYIICHBI
HE3HAYUTENbHBIC OIIMOKU, WCTIPABICHHBIE C MOMOIIBIO «HABOJSIINX» BOIPOCOB
IperoaaBaTersl.
69-60 OTBeTHl Ha BONPOCHI M PEIICHUS MOCTABICHHBIX 3a/lad HEIOCTAaTOYHO IOJIHEIE.
Jloruka ¥ mMocieIoBaTeIbHOCTh B PEIICHUH 3aau UMEIOT HapyiieHus. B oTeerax
OTCYTCTBYIOT BBIBOJIBI.

Ouenku 6 6Oaniax BBICUMTHIBAOTCS ITyTEM TPOM3BEICHUS BEIUYHHBI
BBICTABJICHHOTO TIPOIIGHTa JII1 KOHKPETHOTO BHJAa TEKYIIEro KOHTPOJIS Ha
MpeIBAPUTENLHO BBIJICJICHHOE JJIsl HErO KOJMYeCTBO 0asyioB (B Mpeaeiax pasjena).



Ikaya oueHUBAHUSA CTYACHTA HA IK3aMeHe M0 JUCHMILINHE «/lomo/IHuTeIbHbIE
rJ1aBbl PU3NYECKON XUMUMD):

Babl
(uToroBoit OcBoenue
. . . TpedoBanus K 3HAHUAM
PEUTHHIOBOM | KOMIeTeHMit
OLICHKH)
100-85 [TponBunHyThIii | OTBETHI Ha TIOCTABJICHHBIC BONPOCHI IIOJHBIC, YETKHUE H
YPOBEHb pa3BepHyTble. Perienus 3ajgad JIOTWYHBI, JTOKa3aTeIbHBI U
JEMOHCTPUPYIOT aHATUTUYECKHE U TBOPUYECKHE CIIOCOOHOCTH
CTY/ICHTA.
84-70 Cpennuii JlaroTcsd  TOJHBIE OTBETBI HA IIOCTABJICHHBIE BOIPOCHI.
YpOBEHb [Tokazano ymeHue BbLACTATh IPUUNHHO-CIIEICTBEHHBIE CBSI3U.
[Ipu pemieHnu 3aaa4 JOMYIIEHbl HE3HAYUTEIbHBIE OIIMOKH,
UCIpaBIIEHHbIE C TIOMOMIIbIO  «HABOJSALIMX»  BOIPOCOB
peroiaBaTersl.
69-60 bazoBslit OTBeTbl Ha BOINPOCHl W PEIIEHUS IOCTABJICHHBIX 3a]1a4
YPOBEHb HEJIOCTaTOYHO TMoJyiHbIe. JIOTMKa M TMOCIeNnoBaTeIbHOCTh B
pElIeHnH 3aJa4 UMEIOT HapylleHus. B oTBeTax OTCyTCTBYIOT
BBIBOJIBI.

Crynent, nomyuuBimmii MeHee 60% oT MakcuManpHOTO Oamia 3a pasjaen
JUCHUIUIMHBL WA TPOMEKYTOUHYIO aTTECTAllMI0, CUMTAETCS HEATTECTOBAHHBIM IIO
JAHHOMW JUCUUILIAHE.

WtoroBasi oIleHKAa BBICTABISETCA IIyTeM TIepeBOJa HaOpaHHBIX OaIOB B
COOTBETCTBHH CO CIEIYIOIIEH TaOIUIICH:

OreHka 110 5-0a/uIpHOM MIKaIe LRsE) GO S eI [ Onenka ECTS
DK3aMeH

5 — «omauunoy 90-100 A
85-89 B
4 — «xopouio» 75-84 C
70-74 D

3—«o » 65-69
(VOOBNIeMBOPUMENbHO 60-64 E
2 — «Hey0081emBOPUMENLHON Memnee 60 F

YuebHO-MeTOIMUYECKOE M HHPOPMAITMOHHOE oOecriedeHue Y4eOHOH TUCIUIIUHBI
OcHoBHas nuTepaTypa:

1. ®usnueckas xumus : yueoHoe nocodue / H. B. benoycosa, M. H. Bacunbera,
H. C. Cumonoga, A. ®@. llIumanckuii. — Kpacnosipck : COVY, 2019. — 308 c. — ISBN
978-5-7638-4052-0. — Texkct : »nexkTpoHHbIN // JlaHb : 3IEKTPOHHO-OMONIHMOTEUYHAsS
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MarepuajbHO-TEXHHYECKOE o0ecredyeHue Y4eOHOM TUCHMILTUHBI

JlekIInoHHBIE 3aHATUST TPOBOASTCA B CHEIUATU3UPOBAHHBIX AYJUTOPHUSIX,
OCHAIIICHHBIX ~ MYJIbTUMEAUNHBIM  0OOpymoBaHueM. Jljis TpOBEACHUS  JICKIIUU
UCIIOJIb3YETCSI MYJBTUMEIUUHBIN KypC JEKIHA, BU1E0(UITbMbI, MAKETHI U TJIAKATHI.

[IpakTyeckne 3aHATHUS MPOBOJATCS B KOMIBIOTEPHBIX 3aJlaX, OCHAIICHHBIX
HeoOxoauMbiM [10.

JlaGopatopHble  3aHATHUSA  MPOBOISATCA B J1abopaTtopuu, OCHAIEHHOMN
CTaHJAPTHBIMU KOMIUIEKCAMH OT€UECTBEHHBIX U 3apyOCKHBIX TPUOOPOB U YCTAHOBOK.

Y4eOHO-MeTOAMYECKHE PEKOMEHIAIUN JJISl CTY/IeHTOB
1. Ykazanus 1715t npOoCIIylIuBaHUS JEKIIUI
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[lepen HayanmoM 3aHATHIA BHUMATEIHHO O3HAKOMHUTBECS C YYEOHBIM ILIAHOM
POBEJICHUS JIEKIIMM U CIIUCKOM PEKOMEHIOBAaHHOM JINTEPaTypPHI.

[lepen mocemieHreM OYEpPETHON JIEKIMHU OCBEXHTh B TAMSATH OCHOBHBIE
KOHIIETIIIMA TPOWUJIEHHOTO paHee Marepuaina. [loAroToBuTh mHpU HEOOXOAUMOCTU
BOIPOCHI NpenojiaBaTento. He Hao onacaThCs, 4TO BOIPOCHI MOT'YT OBITh TPOCTHIMH.

Ha nexkmuu oOcCHOBHOE BHHMaHUE CIEAyeT yaensaTh He QopmyraMm u
MaTeMaTUYECKUM BBIKJIaJIKaM, a COJICPKAHUIO U3YYaE€MbIX BOIIPOCOB, OMPEACICHUSIM U
MTOCTAaHOBKaM 3a/1ay.

B mporuiecce uzydeHus JEKIMOHHOTO Kypca HEOOXOIMMO MO0 BO3MOKHOCTH 4acTO
BO3BpAILATHCS K OCHOBHBIM TOHSTHSM M METOJIaM pelIeHHs 3a7ad (37€Cb BO3MOXKEH
BBIOOPOYHBIN KOHTPOJIb 3HAHUN CTYJIEHTOB).

XKenatenbHO UCMONB30BATH KOHCIEKTHI JEKIMH, B KOTOPBIX HCIOJIb3YETCs
MPUHATAs IPEnoaBaTeIeM cucTeMa 0003HAYCHUIA.

Jlns  Oonee  moapoOHOro  M3ydyeHUss Kypca  cienyer  paboratb ¢
PEKOMEHJOBAaHHBIMU JIUTEPATYPHBIMH HCTOYHUKAMH W BHOBb MOSIBIISIOIIUMUCS
HMCTOYHUKAMU.

2. YkazaHus JIJIsl y4acTus B MPAKTUUECKUX 3aHSITHUIX

Ilepen nocemeHneM NPaKTUYECKUX 3aHITUH YSACHUTb TEMY U CAMOCTOSITEIIBHO
M3YUYUTh CBSI3aHHBIE C HEW MOHATHUS U METObI PELICHUS 3a]1a4.

[lepen pemienremM 3a1ay akTUBHO y4acCTBOBAaTh B OOCYKJACHUU C MPENojiaBaTeeM
OCHOBHBIX MOHSITUHN, CBI3aHHBIX C TEMON MPAKTUUECKOTO 3aHSTHUA.

B nmpomecce pemeHuss 3agad BECTHM JUCKYCCHUIO C MPENoOJAaBaTelieM o
MIPAaBUJIBHOCTH MPUMEHEHHUSI METOI0B UX PELICHUS.

ITo BO3MOXHOCTH CaMOCTOSITEIBHO JIOBOJUTH PEUICHUE MpeiaraéMbIX 3aaad 10
OKOHYaTEIbHOTO UTOTA.

B KkoHIE mpakTHYECKOro 3aHATHS TPU HEOOXOIMMOCTU BBIICHUTH Y
MpernoaBaTesis HesICHbIE BOITPOCHI.

OcHOBHBIE Pe3yJIbTAaThl BBHINOJHEHUS pa00OThl HEOOXOAUMO pacrevararTh.

3. Yka3zaHus [Uisl BBIIOJTHEHUS J1aA0OPATOPHBIX padOT

CobOmonath TpeOOBaHUA TEXHUKM O€30MacHOCTH, [JIi 4YEero MpoCiylIiaTh
HE0OXOMMbIE Pa3bICHEHUSI O IPABUILHOCTH MOBEJIEHUS B TaOOPaTOPHUHU.

[lepen BeIMOTHEHUEM JabOpPaTOPHOM PpabOTHI MPOBECTH CAMOCTOSATEIHHO
MOJATOTOBKY K pa00Te U3yYHWB OCHOBHBIC TEOPETUUECKHE MOJIOKEHUS, 3HAHUE KOTOPHIX
HEO0OXOIMMO JIJIsl OCMBICJICHHOTO BBITIOJTHEHUSI PAOOTHI.

B nmpomecce BbimoiaHeHUss pabOThl  Cl€AyeT TOCTOSHHO OOHIaThCsl  C
MPENOAABATEIIEM, HE JOMYCKas 1O BO3MO>KHOCTH HENPABUIbHBIX IEUCTBUM.

OcHOBHBIE pPE3yJbTAaThl JKCIEPUMEHTOB HEOOXOIUMO 3a(pUKCHpPOBATH B
MUCHbMEHHOM BHJIE.



[Ipu cpade 3adyera mo paboTe MOATOTOBUTH OTYET O MPOAENIaHHOW paboTe, rae
JOJIKHBI OBITh OTPaKEHbI OCHOBHBIE PE3YJIBTATHI U BBIBOJIBI.

4.Yxa3aHus AJsl BBIIOJHEHUS CAaMOCTOSITEIbHONU PabOTHhI

[TonyunTts y mpenojaBaTens 3alaHie U CIUCOK PEKOMEHIOBAHHOW JIUTEPATYypPBHI.
W3yuyeHne TEOPETUYECKUX BONPOCOB CIEAYET MPOBOAUTH IO  BO3MOKHOCTH
CaMOCTOSATENIbHO, HO ITPH 3aTPYJHEHUAX 00pallaThCs K IPEenoJaBaTelio.

[ToaroToBUTH MUCHMEHHBIN OTUET O MPOJIETAHHON padoTe.

[Ipu BbIMOMHEHUH QPOHTAIBHBIX 3aJaHUN MO YCMOTPEHHUIO MPEroaaBaTens
paboTta MOKeT ObITh OlleHeHa 0e3 MHCHbMEHHOTO OT4YeTa Ha OCHOBE OTBETOB Ha
KOHTPOJIbHBIE BOMPOCHI, TPU YCIOBUU aKTUBHOU CAMOCTOSITEIbHOU PabOTHI.

[ToaroToBUTH OTBETHI HA KOHTPOJIbHBIE BOIPOCHI.

Meroanuyeckue peKOMeHIALNH JJIS IpenogaBareJsiei

1. Yka3zanus 11 npoBeAeHUs JIEKIUN

Ha mnepBoii BBOAHOM JeKIMH caeiaaTh OOUUMH 0030p coaepkaHus Kypca u
OTMETHTHh HOBBIE METOJIbl U MOJXOJbl K PEIICHUIO 3a]lay, pacCMaTpPUBAEMBIX B KypcCe,
JOBECTHU 0 CTYJEHTOB TpeOoBaHUs Kaeapbl, OTBETUTh Ha BOIPOCHI.

[Ipy moAroToBKe K JEKIIMOHHBIM 3aHATHSAM HEOOXOAMMO MPOAYMaTh IJIaH €ro
IIPOBEJICHMS, COAEP)KAHUE BCTYIUTEIbHOM, OCHOBHOM M 3aKIIOYUTEIBHOM YacTH
JEKIHH, O3HAKOMUTHCS C HOBUHKAMHM YYEOHOM M METOAMYECKON JUTEpATyphl,
nyOJMuKaUsIMU MEPUOAMYECKON TMeyaTH M0 TeMe JEeKUMOHHOro 3aHstus. llepen
U3JI0)KEHUEM TEKYILEro JEKIMOHHOTO MaTepuaja HallOMHHTh OO0 OCHOBHBIX HMTOrax,
JOCTUTHYTBIX Ha Tpeablaymux jJekuusx. C 3Tod 1eNblo 337aTh HECKOJBKO BOIPOCOB
ayJIMTOPUH U OCYIIIECTBUTH BRIOOPOYHBIN KOHTPOJIb 3HAHUS CTYICHTOB.

B xone nexknMoHHOTO 3aHATHS MpenojaBaTelb JOJDKEH Ha3BaTh TeMYy, YUcOHbIC
BOIIPOCHI, O3HAKOMHUTHb CTYJEHTOB C II€PEYHEM OCHOBHOW M JIOIOJHHUTEIBHON
JUTEpATYphl TO TeMe 3aHsATHs. PackpeiBas cojepkaHue y4eOHBIX BOIIPOCOB,
aKIICHTUPOBAaTh BHUMAaHUE CTYJEHTOB Ha OCHOBHBIX KAaTETOpHUAX, SBJICHUSAX U
npoleccax, OCOOEHHOCTSIX WX NPOTEeKaHWs. PacKpbIBaTh CYIIHOCTh W COJAEpKaHUE
Pa3JIMYHBIX TOUYEK 3PEHUSI U HAYYHBIX MTOAXOJ0B K OOBSICHEHUIO TE€X WJIM UHBIX SIBIICHUM
Y IIPOLIECCOB.

Crnenyer apryMeHTHPOBAaHO OOOCHOBAaTh COOCTBEHHYIO MO3UIHUIO IO CHOPHBIM
TEOpEeTHYECKUM BompocaMm. I[IpuBoauTe npumepbl. 3aaaBaTh MO X0y HW3JIOKEHUS
JIEKIIMOHHOTO MaTepuaia pUTOPUIECKHE BOIIPOCHl M CAMOMY J1aBaTh HA HUX OTBET. DTO
CIIOCOOCTBYET aKTHUBU3ALMK MBICIUTEIBHON AEATEIBHOCTU CTYJEHTOB, MOBBIILICHUIO UX
BHMMaHHS U MHTEpeca K MaTepualy JIeKIuu, ee coaepxanuto. [IpenogaBarens J0IKeH
PYKOBOIUTH PabOTONl CTYAEHTOB MO KOHCHEKTHMPOBAHUIO JIEKIIMOHHOTO MaTepuaa,
MOYEPKUBATh HEOOXOJAMMOCTh OTPAKECHHS B KOHCIEKTAaX OCHOBHBIX IOJIOKEHUN
M3y4aeMoil TeMbl, 0CO00 BBIIEIAS, KATerOpUANbHBIN ammapar. B 3akmounTensHON
YaCTH JICKITUU HE00X0IUMO C(HOPMYTUPOBATH OOIIME BHIBOJIBI TIO TEME, PACKPBIBAIOIIUE



CoJiep’KaHuE BCEX BOIPOCOB, MOCTABIEHHBIX B JIEKIUH. OOBSIBUTH IUIAH OYEPEAHOTO
IPAKTUYECKOTO 3aHATHs, AAaTh KpPaTKUE PEKOMEHJALMU [0 IOATOTOBKE CTYJEHTOB.
Onpenenutb MECTO U BpeMs KOHCYJIbTALIMU CTYACHTAM, IOKEJIABIIUM BBICTYIIUTh C
JOKJIaJJaMH U pedeparaMu.

Ha mocnmemneit nmekmuu yaenuTh BpeMs Uit 0030pa Hambosiee Ba)KHBIX
MOJIO’KEHUH, paCCMOTPEHHBIX B Kypce.

2. YKa3zaHus U1 MPOBEACHUS IPAKTUYECKUX 3aHITUI

YeTko 0003HAYUTH TEMY MPAKTUUYECKOTO 3aHATHUS.

OOcyauTh OCHOBHBIE IMOHATHS, CBSI3aHHBIE C TEMON MPAKTUUECKOTO 3aHATUSI.

B npouecce pemienus 3agad BECTU AUCKYCCHUIO CO CTYJAEHTaAMH O IPaBUIBHOCTU
IPUMEHEHUS TEOPETUUECKUX 3HAHUI.

OtMeuaTh CTYJICHTOB, HauOojee aKTHBHO YYAaCTBYIOIIMX B PEIICHUU 3a7ad |
TIMCKYCCHSIX.

B KoOHIlE MPaKTUYECKOTO 3aHATHS 3a7aTh AyAUTOPUH HECKOJIBKO KOHTPOJIBHBIX
BOIIPOCOB.

3. Yka3aHus Juis pOBEICHUS J1aOOpaTOPHBIX 3aHATHIA.

CobmonaTh TpeOOBaHMsSI TEXHUKHM O€30MAaCHOCTU U IMPOBOJUTH HEOOXOAMMBIE
pa3bsICHEHUS O NPABWJIBHOCTH MOBEACHUS B 1a00OPATOPUH.

[lepen BbINONHEHUEM JIAOOPATOPHOU PabOTHI MPOBEPUTH CTENEHb TOTOBHOCTU
CTYJACHTOB, HAllOMHUTb U OOCYAMTH OCHOBHBIC TCOPETHUECKHUE IOJIOKCHUS, 3HAHHE
KOTOPBIX HEOOXOAMMO JJISi OCMBICIICHHOTO BBITIOJTHEHUS PaldoT.

B mporiecce BoimonHeHUsT pabOTHI CAEAYET TOCTOSTHHO OOIIATHCS CO CTYACHTAMH,
HE JIONycKasi 10 BO3MOKHOCTH WX HETIPaBUIIbHBIX JEHCTBUIA.

TpebGoBath, YTOOBI OCHOBHBIE PE3YJIbTATHI AKCIIEPUMEHTOB OBLITH 3a(DUKCHPOBAHBI
CTYJEHTaMH B IMCbMEHHOM BH/IE.

[Ipu npueme 3adera mo paboTe TpeOOBaThH OTYET O MPOCIAHHOW padoTe, Tje
JOJHKHBI OBITh OTPa)KEHBI OCHOBHBIE PE3YJIbTATHI U BHIBOIBI.

4.YKa3zaHus 10 KOHTPOJIIO CAMOCTOSITENIbHON PabOThI CTYJEHTOB

[To ycMmoTpeHuto mpenogaBaTesisi 3aJaHie Ha CaMOCTOSITENIBHYIO paboTy MOXKET
OBITh MHIMBUTyaJIbHBIM U (PPOHTAIIBHBIM.

[Ipy wucnonb30BaHWM WHAMBUAYAJIbHBIX 3aJaHUl TpeOOBaTh OT CTYICHTA
MUCBMEHHBIN OTYET O MPOEIaHHOM padoTe.

[Tpu mpumeHeHnn (GPOHTAIBHBIX 3a/laHUN BECTH KOJUIEKTHUBHBIE OOCYKIEHUS CO
CTYJCHTaMH OCHOBHBIX TEOPETUUYECCKHIX MOJIOKEHUH.

C 1enbro KOHTPOJISl KAYECTBA BBIMOJHEHUSI CAMOCTOATENbHON paboThl TpeOOBAThH
WHAWBUAYAIbHBIE OTYETHl (JIOMYCTUMO BMECTO MHUCHBMEHHOTO OTYeTa MPHUMEHSTH
VHAUBUAYaJIbHbIE KOHTPOJIBHBIE BOIIPOCHI)
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