[loKyMeHT NoAnucaH NpoCToil 3NeKTPOHHOM NOANMUCHI0
NHbopmaums o Bnagenbue:

ON0: Hayvosa Hari A TIEPEPCTBO O

JomkHocT: PekTo

[lata nog VQEM.QQQWXI?&?@E%OBaTeHB
yHMKaﬂbeIVIM@@M@BI@KHH FOCYI[
6b5279da4e034bff679172803da5b7b559fc69e2

PA3OBAHMS MOCKOBCKOH OBJIACTU
0€ YUpeKJIeHUe BhICIIeTo oOpa3oBanus MOCKOBCKOW 001acTh

APCTBEHHBIN OBJIACTHOM YHUBEPCUTET

(MLCOY)

buonoro-xumuueckuii hakynpTeT

Kadenpa Teoperndeckoil u npuKIagHON XUMUAN

YTBEPXJEH
Ha 3aceaHuu Kadeapsl
ITporokon ot «10» utons 2021 r.,Nell

-

3aB. kadempoit
“[Bacuibes H.B.]

Pabouas nporpaMMa qUCHMILINHBI

dusznyeckas U KOJUIOUIHAS XUMUS

HanpaBneHne MnoATroTOBKH

06.03.01 «buomorus»
IIpodunn
buoskoiorus
KBanupukauus

bakanasp

®opma o0yueHHs:
OYHas

Mpertuinm
2021



ABTOpBI-COCTaBUTEIN:

CaepmuioBa Hatanbst JIMuTpreBHa, KaHAMIAT XUMUYECKUX HAYK,
npocgeccop kadeapsl TEOPETUIECKON U IPUKIIATHON XUMHUH,
Ilerpenko Imutpuii bopucoBuy, kKaHIUIAT XMMUYECKUX HAYK,
JOLEHT Kadeapbl TEOPETUYECKON U MPUKIIAAHON XUMUU

@®oHJ oLeHOUHBIX cpelacTB «Du3nueckas U KOJUIOMAHAs XUMHs» pa3paboTaH B COOTBETCTBUU C
TpeboBanusaMu DenepaabHOro rocy1apcTBEHHOI0 00pa30BaTEIbHOIO CTaHAAPTa BBICIIETO 00pa3o-
BaHUs [0 HANpPaBJICHUIO MOJTOTOBKHU 06.03.01 buonorusi, yYTBEPKIACHHOTO MPHUKA30M
MUHOBPHAVYKUM Ne 920 ot 7 aBrycra 2020 1.

HucuummuHa «Pu3nueckas v KOJUTOUIHAS XUMHUSD» BXOJTUT B 00s13aTeNIbHYIO YacTh O1oka b1 «Jluc-
LUUIUTMHBI U MOAYJINY U SIBJISIETCS 0043aTeNbHOM ISl U3y4eHUsI.
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B cooterctBuu ¢ tpeboBanusmu ®I'OC BIIO u pexomenganusmu OOIT BO no nanpasie-
Huto noAarotoBku 06.04.01 buonorus st TpoBEACHUS TEKYIIErO KOHTPOJIA YCIIEBAEMOCTH U TIPO-
MEXYTOYHOH aTTeCTaluu AUCHUILUIMHBI pa3padoTan DOHJ OLIEHOYHBIX CPEACTB MO TUCIMILIMHE
«Dusnueckas ¥ KOUIOMAHAS XHUMHUS», SABISAIOMIMNACA HEOTHEMJIEMOM 4YacThlo  y4yeOHO-
METOJIMYECKOTO KOMITJIEKCA HACTOSIIEH TUCIIUIUINHEL.
OTOT POHJ BKIHOYAECT:
® [epevyeHb KOMIETCHUIUH C yKa3aHUEM 3TarnoB (OPMHUPOBAHUS B MPOLIECCE OCBOCHUS 00-
pa3oBaTeNIbHOM MPOTPaMMBbIL;
® ONHMCaHME [10KA3aTeJel U KPUTEPUEB OLICHUBAHUSA KOMIETEHIIMM Ha pa3IMYHBIX dTanax
ux (hopMUpPOBAHMSI, OTIMCAHHE IIKAJl OLCHUBAHHUS;

® THUIOBBIC KOHTPOJBHBIC 3aJ]JaHUs WJIM MHBIC MaTEpHUaIIbl, HEOOXOIMMBIC JIJIsl OIEHKH 3Ha-
HUM, YMEHHUM, HABBIKOB M OTBITA JCSITEIBHOCTH, XapaKTEPU3YIOLIUX dTaIbl (HOpMUPOBa-
HUS KOMIETCHIIUI B MPOIIECCE OCBOCHHS 00pa30BaTEIbHON TPOTPaMMBI;

® METOJIMYECKHE MaTepUalibl, ONPEAEIISIIOUIME MTPOLEYypbl OLICHUBAHUS 3HAHUW, YMEHUH,
HABBIKOB U (WJIM) OMBITA JESATEIbHOCTH, XapaKTEPU3YIOIIUX ATarbl ((OPMUPOBAHUS KOM-
HeTeHInH

1. Ilepeyenb KOMNETEHIUI ¢ YKa3aHUEM ITanoB uX GopMUpPoOBaHNsl B Ipolecce 0CBOCHUS
00pa3oBaTeJIbHOM MPOrPaMMBbI

Kon n HaumeHnoBanue Orarbl
KOMIICTCHITHH (hopMupoBaHHSI
OIIK-6 1.PabGoTta Ha y4eOHBIX 3aHATUSX (JIEKLIUH, JJADOpaTOPHBIE 3a-
Crnioco0eH ucnoib30BaTh B MPO- ustus). Pazgensr 1-2
(dbeccuoHaIbHOM NeSTENIbHOCTH 2.CamocrosTenbHas paboTa (ZOMalIHue 3a/1aHusl, HAlHCAaHUS
OCHOBHBIC 3aKOHBI (PU3UKH, XH- KOHCIIEKTOB JIOKJIaJI0B)

MUH, HAayK 0 3emJie 1 OHOJIOTHH,
MPUMEHSTh METOJIbI MaTeMaTHUe-
CKOT'0 aHaJlu3a U MOJIEJMPOBAHUS,
TEOPETUYECKHX M IKCIIEPUMEH-
TaJIbHBIX MCCIIEeI0BaHUH, TpHOOpe-
TaTh HOBBIE MaTEMaTHYECKHE U
€CTECTBEHHOHAYYHbIE 3HAHUS, HC-
I10JIb3Yysl COBPEMEHHBIE 00pa3oBa-
TeNbHbIE U MH(POPMAIIMOHHBIE
TEXHOJIOTUU

JTIK-3 1.PaboTa Ha y4eOHBIX 3aHATUAX (JIEKLIMH, JTa0OpaTOpHbIE 3a-
CriocobeH K OATrOTOBKE TpoBee- | HATHs). Pazaens 1-2

HUS paboT 1Mo KOHTPoJIto KayecTBa | 2.CamocTosTenbHas paboTa (JoMalHie 3aJaHusl, HalTMCaHUs
JIEKapCTBEHHBIX CPEACTB, ICXOJl- | KOHCIEKTOB JIOKJIA/IOB)

HOTO CBIPbsI, TPOMEXKYTOUHOU
MPOAYKITUH U 00BEKTOB TIPOM3-
BOJICTBEHHOH CpeJibl.

2. OnucaHue mokasareseii ¥ KpUTepUeB OLeHUBAHUS KOMIETEeHIMIi HA Pa3jMYHBIX dTamax
uxX GopMHpOBaHNs, ONIMCAHUE IKAJ OLleHMBAHUS

| OueHuBa- ‘ Yposenb ‘ Oran ‘ Onwucanne ‘ Kpurepun ’ HIxana ’




eMBbIC chop- dhopmupoBa- MoKazaTeen OIICHUBA- OIICHU-
KOMIIe- MHUPO- HUS HUS BaHUs
TEHIUU BaHHO-
CTH
3uame: lTkana
- OCHOBHBIE KOHLEIIUU U METO- OIICHU-
IIbI, COBPEMCHHBIC HaIPaBIICHUS BaHMS
MaTeMaTHKHU, (U3UKH, XUMUH U ompoca,
HayK O 3emiie, aKTyaJIbHbIE MPO- lkana
0JieMbl OWOJIOTHYECKUX HAyK H
MIEePCTICKTUBBI MEXTUCIIUTLITH- OmeHH-
HApPHBIX MCCIIEI0BAHUI BaHHA
-Kmaccu(UKAI0  AUCIIEPCHBIX TECTH-
CHCTEM IIO CTENEHHM aucnepcHo- | Tekymmid | posa-
CTH, arperaTHbIM COCTOSHHSIM M | KOHTPOJIb | pyg,
CTETEeHH B3aUMO/ICHCTBUS; CBOCHUS
Pa6ora Ha A ’ y y Hlkana
-MOJICKYJIIPHO-KHHETHICCKUE, 3HAHUM:
[Toporo- | yueOHbIX 3a- OIICHHU-
o ONTUYECKUE U DIIEKTPUYECKHE ompoc,
BBIN HATUSIX (JIEK- o BaHUS
ww, 1aGopa CBOWCTBA TUCTICPCHBIX CUCTEM, pOBEpKa
’ P Ymemo: paGoueif | AOKIazxa
TOPHBIC 3aHSI-
Tus) -IUIAaHUPOBaTh, TPOBOAWUTH W | TeTpanyu, | llkana
aHAJIU3UPOBATh XUMHUYECKHUH | TECTHUpPOBa- -
Paspenet 1-2 JKCITe I/If/[eHT OCHOBBIBASICh Ha ane one
CamocTos- P ’ . ) BaHNA
npaBmiax Oe3zomnacHoil pabotel B | [loxman,
TesibHas pabo- 9 BBINOJI-
XUMHUYECKOH 1abopaTopuu. Mpe3eHTa-
Ta HEHUS
Bnaoemo: LIS, UHIU-
. 6 I _ | mabopa-
HaBBIKAMU JIA0OpATOPHOW pa- | BUAyaIb
OIIK-6 .
OOTHI M METOJIaMH XUMHUH, (pU3U- | HOE 3aga- | TOPHOU
KM, MaTeMAaTHYECKOTO MOJICIIH- HUE. paboThl
pOBaHMS U MaTeMaTHYeCKON CTa- kana
TUCTUKA B TNPOPECCHOHATBHON OlICHH-
JEeSTeIbHOCTH BaHUS
-  METoaaMHu CTATUCTHYCCKOI'O MIpe3€eH-
OLICHUBAHUS U TPOBEPKHU THIIO- Tanuu
TE€3, MPOTHO3UPOBAHUS TEPCIICK-
TUB U COIMAIBHBIX MOCIEICTBUIN
cBoell mpodeccroHanbHON Jes-
TEIBHOCTH
3namo: Texymwmii | [1Ikana
- OCHOBBI XUMHUYECKOW TEPMOJHU- | KOHTPOJIb ;
Pabora na HAMUKU; b CBOIC)HI/I}I oner
yueOHBIX 3a- ’ . y . BaHUS
-OCHOBBI XMMHYECKON KHUHETHKH | 3HAHWM:
HATUSAX (JIeK- ornpoca,
Y KaTannza; ompoc,
Uy, nabopa- N IIxana
ITpo- -CBOIMCTBa pPAacTBOPOB HEIJIEK- | TMPOBEpPKaA
TOPHBIC 3aHS- .

JIBUHY- TH) TPOJIUTOB U DICKTPOIUTOB; paboueit OLCHM-
THIH -OCHOBBI  JJICKTPOXMMHYECKUX | TETPAaM, | BaHHUS
Pasnent 1-2 MPOIIECCOB; TECTHUPOBa
Camoctos- (E)CHOBBI n’om XHOCTHBIX SIBJIC ane e
TenbpHas pado- . p ) poBa-

HUU Ha rpaHulle pa3zaena ¢as; Hoxknan,
Ta HUS,
MpEe3eHTa- 1
Kaya
Ymemon: s, UHOU-
- cO3/aBaTh MOJEIN M peajin30- | Buayaiap- | OHCHH-




BBIBAaTh TEOPETUYECKUE WM IKCIIe- | HOE 3aJa- | BaHUs
pUMEHTAILHBIE  HMCCIICIOBAHUS HUE. JOKIIana
JUIS pelieHus 3afa4d npodeccro- kana
HAJIBHOW JIESITEIbHOCTH
OLICHU-
-IIpUMEHATh  (yHIaMEHTaJIbHbIC
BaHUs
TEOPHH M 3aKOHBI, U1 00bsACHE-
HUSI XMMUYECKUX U OHOIorndYe- BBIIOJI-
CKHX IIPOLICCCOB,; HCHUA
-M0Jy4YaTh KOJUIOMIHBIE PAaCTBO- nabopa-
PBI ¥ OTIPECTISATh UX BaXKHEHIINE TOpHOI
(U3UKO-XMMHYECKHUE XapaKTepu- paGoThi
CTHKU;
[xana
Bnaoemu:
OIICHU-
-HaBBIKAMH OCMBICIICHHOTO TPH- AL
MEHEHUs  (PU3MKO-XUMHYECKHUX besen
METOJIOB HCCIIEIOBAaHUS OHMOJIO- P
Taluu
TMYECKUX O0BEKTOB;
-crioco0aMu OpUEHTAlMU B IIPO-
(heccuoHaIbHBIX UCTOYHHKAX
uHpopmanuu (GKypHaNbl, CaWThI,
oOpa3oBaTebHbIE TOPTabl);
-OCHOBHBIMHU ITPHUEMAaMHU BBITIOJI-
HEHUSI XUMHYECKOTO IKCIICPHU-
MEHTa 1 00pabOTKH Pe3yIbTaTOB
(U3HKO-XMMHYECKHUX H3MEpe-
HUH.
JIIK-3 3name: [Ikana
- (PMBHKO-XMMHYECKUEC, XHUMHYC- OLICHH-
CKHE, TEXHOJOTHYCCKHEe H MHK- o —
poOuosioruyecKue  XapakTepH- ompoca
CTHUKH UCHBITBIBACMBIX JIEKap- 1 ’
. Kana
CTBEHHBIX CPEJICTB, HMCXOAHOTO | Tekymmii
CBIPBSI, TMPOMEXKYTOUHOH Mpo- | komTpors | OHCHA
Pa6 OYKIUA U OOBEKTOB MPOU3BOJ- YCBOCHUS BaHMsA
aboTa Ha . .
6 CTBCHHOU CPEALI 3HAHUU: TECTU-
eOHBIX 3a- .
ya -axrops! ycroitunBoctu JIC; ormpoc, poBa-
HATUAX (JICK-
( -XapaKTEPUCTUKY OCHOBHBIX TH- | MpPOBEPKA | yyg
1uu, nabopa- C . >
nos JIC. paboueit | [yy
TOPHBIC 3aHSI- . Kajna
[Toporo- ) Ymempo: TETPaJIH,

BEBEIN TI;HH 1 2 - OpraHu30BbIBATb U IMPOBOJUTH TEeCTUpOBa- OICHA
a3/ACIIBl UCTIBITAHUS JIEKAPCTBEHHBIX HHUE. BaHHA
Camocros- CPEACTB, HCXOJHOTO CBIPBA, IPOME- | TTokyan J0KJIa1a

TesibHas pabo- i ’
p HYTOUHOH MPONYKUMH M 00BEKTOB npesenta- | Ilkana
ra TMPOU3BOJICTBEHHOU CpeAbl C IIOMO-
oust, MHAA- | OLICHU-
IO XMMHYCCKUX, 6I/IOHOI‘I/IT-ICCKI/IX
U (PU3HKO-XMMHUYECKHX METOJIOB B BUAYATb- | papus
COOTBETCTBHH C TpPeOOBaHHUSIMH, HOC 33/1a- BBIIIOJI-
HOPMATHBHOM JOKyMEHTAIMEH U HHE. —
CTAaHOBJICHHBIMU ITpoLEAypaMUu
Y P P nmabopa-
--IIPOU3BOJIUTH OCHOBHBIC (PH3H- 3
KO-XHMHUYECKHE PACUCTHI; TOpHON
Bnaoemuv: paboTsI
- HaBBIKAMH MOJTOTOBKH Jiabopa- [IIxana

6




TOPHOTO 00OPYJOBaHMSI, MAaTEPU- OLICHU-

aJI0B U OOBEKTOB, BaHMA
-HaBbIKAMH TIPUTOTOBJICHHUS pac- pe3eH-
TBOPOB JIJIsl UCCIIEAOBAHUI Tauu
IIIkama
OILICHH-
BaHUs
orpoca,
3namo: IlIxana
- 9JIEMEHTapHbIA aKT XUMHYECKOIO OLICHH-
B3aMMOJICHCTBHIS.

Texymuii | BaHHA
KOHTpOJb | TCCTH-
YCBOCHHUS | poBa-

-CKOpPOCTb XUMHYECKOU peakin 1
MCTOABI €€  SKCICPUMCHTAIBHOIO

Pa6oTta Ha ONpPETICICHHS. .
3HAHUH: | gug
y4eOHBIX 3a- | -FICTUHHYIO M CPEHIOIO CKOPOCTh Pe- R ’
HATHAX (JIeK- | aKkumm. . oge cha [kana
Uy, 1adopa- | -(hakTopbl, BIMSIONME HA CKOPOCTH 1216011123171 OLICHH-
IIpo- TOPHBIC 3aHS- | PCAKIIHH. EeTpazu/I BaHUS
BUHY- | TUS Ymems: ;
ABHILY ) TecTupoBa- | AOKIana
ThIN Paznener 1-2 | - wiaccHM(UIMpOBaTh CUCTEMBL OT- e Mxana
CamocTosi- KPBITasL, 3aKPBITAsL, U30JTMPOBAHHASL. I[OKJIE.III
TenbHas pabo- | - PacCUMTHIBATH KOHCTAHTHI XHMMHYC- o e3eHTa’1 OHCHH-
Ta CKOTO PAaBHOBECHSI TIO TEPMOJIHAMI- p BaHUA
1HS1, MHIH-
YECKHM JIAHHBIM. BBIIOJI-
BUIyaJlb-
Bnaoems: Hoe};aﬂa HEHUS
-OCHOBHBIMU TOHSTHSIMHU KOJUIO- - na6opa-
WIHON XUMUH; TOpHOii
-OCHOBaMH JMCTIEPCUOHHOTO 6
aHaJIM3a paboThl
[ITkana
OIICHHU-
BaHUs
pe3eH-
TaIUH

3. TunoBble KOHTPOJIbHBbIE 32/IaHUSI UJIM UHbIE MATEPUAJIbI, HEOOXOUMBbIE /1JIsl OLlEHKH 3Ha-
HMii, yMeHHUIl, HABBIKOB M (MJIM) ONBITA JeSITEIbHOCTH, XapaKTePU3YIOIIUX 3Tanbl GopMHUPO-
BaHMs KOMIIETEHIIUI B MpoLiecce 0CBOeHHUs 00pa30BaTeIbHOM NPOrpaMmbl

KonrtpoJabHoe 3ananne Nel
Bapmuanr 1
1. M3 npenokeHHbIX BbIOEpUTE (PYHKIIMN COCTOSHUS:
a) XUMHYECKH MoTeHnuan, 0) TeMneparypa, B) Macca, T') BHYTPEHHSI SHEpTus,
1) SHTPOIUS, €) PHTANBIN, K) dHeprus [ md0oca.
2. U3 cooTHOIIEHUS CpeTHUX TertoeMKocTer cuctemsl ipu V=Const u P=Const cinexyer, 4Tto:
a) PHEepreTUUecKu OoJiee BHITOAHO HarpeBaTh ras npu P=Const,
0) sHepro3arparsl MeHbIe pu V=Const.
3. TenmoToli cropanus BeLlecTBa Ha3bIBAETCA:
a) TerIoBoi 3P eKT peakuy B3auMOJIeHCTBHUS 1 MOJIb BellecTBa ¢ KUCIOPOJIOM
B CTaHJAPTHBIX YCIOBHAX C 00pa30BaHUEM BBICIIUX OKCHJIOB,
0) TermoBoi 3P deKT peakuu cropanus | MOJIb BEIIECTBRA,




B) TEIIOBOM 3(h(HEKT peakinu OKUCICHHUS BEUIECTBA B CTAHAAPTHBIX YCIOBHSIX.
4. B cucreme, re He IPOUCXOJUT HUKAKUX SHEPreTHUECKUX U3MEHEHUI CaMONPOU3BOJIbHO U He-
00paTuMO MPOTEKAIOT MPOIECCHI, B KOTOPBIX SHTPOITHS:
a) pacrer, 0) HE U3MEHSETCH, B) YMEHBIIIAETCS, T') CHAYaJIa pacTeT, IOTOM
YMEHBIIIAeTCS.
5. Kpuockonuueckuii METOJT JIEKUT B OCHOBE ONPEECICHUS:
a) BA3KOCTH BEIeCcTBa, 0) MOISPHON MacChl paCTBOPEHHOTO BEILIECTBA,
B) IOBEPXHOCTHOTO HATSKEHUS JKUKOCTH.
6. 3oToHn4yecknii KOOQPUIMEHT CBSI3aH CO CTEIICHBIO TMCCOIMAIIAN DJICKTPOIIUTA COOTHOIIECHUEM:
a-1 i-1
a) | =n-1 6) o =n—1 B) i=o’C.
7. DKBUBAJICHTHAs 3JIEKTPONPOBOHOCTh — 3TO:
a) JIEKTPONPOBOJAHOCTH PACTBOPA C MOJISIPHOM KOHIIEHTpAlMel SKBUBaJIIeHTa 1 MOJIb/1,
0) PJIEKTPOTIPOBOIHOCTh 0ObEMa PACTBOPA, 3aKIIFOUEHHOTO MEXKAY 2 MapallJIeIbHBIMU 3JIEKTPO-
JIAMH C IUIOIA b0 1M, PACIIONOKCHHBIMI HA  PAaccTOSHUM 1 M,
B) 2JIEKTPONPOBOTHOCTH 00bEeMa pacTBOPa, KOTOPBIA HAXOAUTCS MEXKIY 2 JIEKTPOAAMHU, PACIIO-
JIO’)KEHHBIMH Ha PACCTOSIHUM 1 M IPYT OT Apyra, U COAECPKUT | MOJIb SKBUBAJIEHTOB AJIEKTPOIIU-
Ta.
8. Ecniu B cucteme MeTai — pacTBOp COJIM MeTajlla yCTaHOBUIJIOCH PABHOBECHE
Me<>Me"™" + ne i sHeprus CoTpBaTAIIMH HOHA MEHBIIE PA0OTHI BEIX0/A KATHOHA, TO TIOBEPXHOCTh
MeTaJljia 3aps,IUTCS: a) OTPULIATEIBHO,
0) MOJIOXKUTETHHO.
9. MuHuManbHas pa3HOCTh MOTEHIIMAIOB, KOTOPYIO HAJ0 CO3AaTh JUIs Hayalla mpolrecca SIeKTpo-
TU3a, Ha3bIBACTCS:
a) HallpsHKEHHUEM Pa3JIoKEeHHS SJIEKTPOJINTa, 0) MepeHanpsHKeHUEM.
10. YcmoBus MU XOpOIIETO CMAaYHBAHHMSI IOBEPXHOCTH TBEPIOTO TeJIa YKHUIKOCTHIO SBIISTFOTCS:
a) KOCUHYC KpaeBOTo yIjia MEHBIIIE HYJIA,
0) HeOOIbIIIasT BETMYMHA TOBEPXHOCTHOTO HATSHKEHUS )KUIKOCTH,
B) KPaeBoOM yroJl — OCTPbIH, €r0 KOCUHYC OOJIbIIE HYIIA.
11. Haiigute COOTBETCTBHE:
1) oOriuii BU ypaBHEHUS 3aKOHA AEHCTBYIOIIUX Macc,
2) o01iiee BhIpaKEHUE CKOPOCTH XUMHUECKON PEaKIlny,
3) ypaBHeHue, BeIpaxatoliee npasmio Baut-T'odda.

Viz t2-t1 AC
A) Vi1 = 110, 6) V=KC?% CP, B) V=4 At
12. Peaknuu, ciocoOHbIE UATH B 000MX HAINPaBJICHUSX, TOYHO CIIEYET Ha3bIBaTh:
a) mapajjielbHbIMH, 0) ABYCTOPOHHUMH, B) 00paTHUMBIMH,

T') IOCJIEZI0BATEIbHBIMU.

Bapuanr 2

1. Teno unu rpynna Tel, HaXOASIIUXCSA BO B3aUMOJAEUCTBUU APYT C APYTOM M MBICJIEHHO WJIA pe-
ATHbHO 000COOJICHHBIX OT OKPY’KAIOIIEH CpeIbl Ha3bIBACTCS:
a) OTKPBITOM CUCTEMOM, 0) 3aKpBITON CHCTEMOH, B) TEPMOJUHAMUYECKOW CHUCTEMOM.
2. Bribepute Gpopmyiy, KOTopasi COOTBETCTBYET IPUIIOKEHUIO | 3aKOHA TEPMOJIMHAMUKH IS U30-
OapHoro mporecca:

a) AQ = pAV, 0) AQ = AH, B)AQ = AU.

3. Ecnu coBepmiaroTces 2 peakiuy, IpUBOAIINE U3 PA3IMYHbBIX UCXOAHBIX COCTOSIHUN K OJTHOMY
KOHEYHOMY, TO:
a) cymMMa HX TeIUIOBBIX 3 (eKTOB paBHA TEIUIOBOMY 3 (HEKTy nmepexoa U3 OJHOr0 KOHEYHOIO

COCTOSIHMS B IpYTo€,



0) pa3HOCTb UX TEIIOBBIX A(P(PEKTOB paBHA TEIIOBOMY YPQPEKTy Nepexo1a U3 0JHOI0 KOHEYHOTO
COCTOSIHUSI B IpYToe€,
B) HEBO3MOKHO MMOACYUTATH TEIJIOBOK AP PEKT mepexoa.
4. YcinoBUSAMH CaMOTIPOU3BOJIBHOTO MPOTEKAHUS PEAKLIMH SBIISIOTCS

a) Zui-ni< 0, 0) AG< 0, B) AF> 0.
5. PacTBOprUMOCTD ra30B B )KMJIKOCTSIX HE 3aBHCUT OT:
a) JaBleHHs ra3a, O0) TeMIepaTypbl, B) MPUPOABI )KUAKOCTH U Ta3a,
I') TOBEPXHOCTHOTO HATSKEHUS )KHUIKOCTH.
6. Cornacuo 1 3akony KonoBasioBa mpu P=Const ¢ moBsIieHreM coiep>kanust B pacTBope Ooiiee
JIETYy4ero KOMIIOHEHTa TeMIlepaTypa KUIIeHHs pacTBOpa:
a) moBbIIaeTcs, 0) moHwkaercs, a npu 1=CoNst gaBieHre HACHIIIEHHOTO Mapa
a) MoBbIIIAETCs, 0) MOHMKACTCS.
7. 1y pacTBOPOB CHIIBHBIX JICKTPOJIMTOB HAMINTE BEPHBIC YTBEPKICHUS:
a) CWJIbHBIE 3JIEKTPOJIUTHI B PACTBOPAX MOJHOCTHIO TUCCOLIMUPOBAHBI,
0) aKTHBHAs KOHIICHTPALUS HOHOB BhIIIE (pOpMaTbHOM,
B) MOHBI B pacCTBOpE HEe 00pa3yIoT CBSA3EH ¢ MOJIEKYIaMH PaCTBOPHUTEIIS,
T') B paCTBOpE MPOUCXOUT IPOLIECC COJLBATAIIMHA HOHOB,
1) MOHHasi aTMOcdepa yBEIUYUBALCT MOABUKHOCTH HOHOB,
€) COJIbBAaTHUPOBAHHBIC HOHBI CIIOCOOHBI 00Pa30BBIBATH ACCOIIMATHI.
8. JIBOWMHOM JEKTPUUCCKUIN CIIOH — ITO:
a) CKa4OK NOTEHIIMAaJIa Ha TPAHUIE METAJLI — PacTBOD,
0) 3apsi, BOSHUKAIOIMIA Ha 3JIEKTPO/JIE MPU IPOMYCKAHUH YePe3 HEro SJIEKTPUUECKOTO TOKa,
B) 3JICKTPUYECKHE 3aps/Ibl, KOTPHIE BOSHUKAIOT HA METAJUIE, HAXOISAIIEMCS B

pacTBoOpe IEKTPOIUTA, U IPUTAHYTHIE K HUM U3 pacTBOPa MPOTUBOHOHBI.
9. B cucreme, cocrosiieii u3 Ni-ajekTpo/ia, morpy:KeHHOTO B paCTBOP CEPHOM KMCIOTBI, 32 HEKO-

TOpPOE BpeMs METaJll IpUoOpeTeT:

a) CTallMOHApHBIN NOTEHLMaN, O) paBHOBECHBIN MOTEHLIMAI.
10. I'm60coBCcKOl ancopOIel Ha3bIBACTCS:

a) KOHIICHTPUPOBAaHHUE BEUIECTBA HAa MMOBEPXHOCTH pasnena ¢as,
0) oOpa3oBaHNe XUMUYECKIX COCTMHEHUI HA MOBEPXHOCTHU paszena ¢a3 B
pe3yibTare NeHCTBHS BaJICHTHBIX CHJ,

B) U30BITOK KOJMYECTBA BELIECTBA I- KOMIIOHEHTAa B 00beMe MMOBEPXHOCTHOTO CIIOS

eTUHUIHOM TIOIIAIH,
11. Kunernueckoe ypaBHEHHE COBMAJAET CO CTEXMOMETPUUYECKUM:
a) Bcerna, 0) HuUKOTr[a, B) MHOT/IA.
12. Karanu3s — 3T0:
a) YCKOpPEHHUE KEJIAeMbIX PEaKIMid MO/ IEHCTBUEM CIICIIHAIBHBIX BEIIECTB,
0) 3aMeIIeHHEe HEeXKeJIaTeNIbHBIX peaKIuii,
B) M3MEHEHUE CKOPOCTH XMMUYECKUX PEAKIU MO/ BIUSHUEM CIICIIHATLHBIX BEIIECTB.

Tembl pedeparton:

1. Vcropuist BO3HUKHOBEHHS 1 pa3BUTHSL (PUBHUECKON XUMUH.

2. ®a30Bble PaBHOBECHS KUIKOCTB — I1ap, KUIKOCTb — KHUJIKOCTb, SKHIKOCTb — TBEPIIOE TEJIO B CUCTEMAX
COJIb — PACTBOPUTEIb.

3. Teopust pacTBOPOB CUJTHHBIX AMEKTPOIIHTOB J{e0ast-XFOKKeTsL.

4. AHMOHCETIEKTVBHBIE JIEKTPO/IBL.

5. AnicopOrwist ra3o.

6. PacripenienieHue BelecTBa MEX/Ty IByMsI HECMEILIMBAOLLIMMUCS PACTBOPUTEIISIMH.
7. HanpspieHue paziioeHust IEKTPOITTOB.

8. DNeKTpoM3 1 ero NPaKTUIECKOE MPUMEHEHHE.

9. DreKTPOXUMHUYECKAs KOPPO3USI METATLIOB.

10. TepmomrHaMKIKa TPEXKOMITOHEHTHBIX CHCTEM



11. loHuTsI B OMONOrM Y METULTUHE.

12. AncopOtiust Ha TpaHHIIe pa3/esia »KUIKOCTb - Tas.

13.Merozp! orperienieHus IOBEPXHOCTHOIO HATSHKEHMS YKMIKOCTEH.
14. DneKTpOXMMUYECKOE HUKEITMPOBAHKE.

15. KamusipHbIe SIBICHUST B OUOTIOTHIL

Ilepeyennb BOnpocoB K JIaO0paTOPHBIM padoTam

1./laliTe onpeneneHue UACAIbLHOIO raza

O 03O L B~ W

. Chopmynupyiite 3akonsl boins-Mapuorra, I'eit-JIroccaka, [lap:ms.

. OCHOBHO€ YPaBHEHHE COCTOSIHUS U/I€aJIbHOTO ra3a

. YpaBHEHHE COCTOSTHUS peaibHOro rasa.

. Kakumu mapamerpamu xapakTepu3yeTcsi KpUTHYECKOE COCTOSTHUE BElecTBa?

. OcHoBHBIE PU3NYECKUE CBOWCTBA KHUIKOCTH

. OCHOBHBIE OTIMYHS KPUCTALTUICCKIX TBEPIBIX TEJI OT aMOP(HBIX.

. MaTtemaruueckoe BoIpakeHre 1 3aKk0Ha TePMOIMHAMUKHY.

. YpaBHeHue pacuera padoThl pacuiupeHus | MoJib WeanbHOTo ra3a B M300apHOM, H30X0p-

HOM U U30TEPMHUUYECKOM MPOIIECCax.
10. TermoBo# 3¢ (heKT XUMHUSCKOHN peaKIlny.

11. Chopmynupyiite 3akoH ['ecca u ero ciaeacTBUs.

12. 3aBHCHMOCTH TEIIOBOTO A deKTa peakiuu OT TeMIieparypsl. 3akoH Kupxrodada.

13. TennmoemkocTh BemiecTBa. COOTHOIIEHHE MEXKTY U30XOPHOM U N300apHOM TEII0EMKOCTSI-
MU UJI€aJILHOTO ra3a.

14. ChopmynupyiiTe 3aKOH IEHCTBYIOIIUX MAaCC.

15. KoHcranTta paBHOBECHUS PEAKIINH, €€ 3aBUCUMOCTb OT TeMiieparypbl. CBsasb Mexay K., K,
16. YpaBuenue n3zotepmsl peakiuu Baut —['odda.

17. OcHOBHOE TEpPMOJIMHAMUYECKOE YCIOBUE (PA30BOr0 PaBHOBECHS.

18. IlpaBuno a3 'n66ca. Onpenenenue NoHATUN «(}azay, «KKOMIIOHEHTY, «YUCIIO CTETIEHEeH
CBOOO/IBI CHCTEMBI».

19. ®a3oBble 1UarpaMMbl IByXKOMIIOHEHTHBIX CUCTEM.

20. Tonockonm4eckuit 3akoH Payns 1uist npeanbHOro pacTBOpa.

21. DOynnuockonuyeckuit 3akoH Payis.

22. Kpuockomnuyeckuii 3aKkoH Payss.

23. ®du3nvecKkuil CMBICI U30TOHUUYECKOTO K03 duiineHTa. I'o cBA3b CO CTEMEHBIO AUCCOLNA-
L[UU JIEKTPOJIUTA.

24. Chopmynupyiite 1 u 2 3akonsl KoHoBanoBa.

25. Pa3aenenne neperoHKoi JXUIKMX cMecei. A3€OTPOITHBIE CMECH.

=

w

NGO

IIpumepHBbIii NepedyeHb BONPOCOB K IK3aMeHy
XnMHYecKasi TEpMOIMHAMHUKA: OCHOBHbIE MOHATUSA. HysneBol 3aK0H TepMOJUHAMHUKH.
IIepBbIil 3aKk0H TepMOaMHAMUKNA. DYyHKIIMKM COCTOSHMS M Ipolriecca. BHYTpeHHss 3HEPrusl.
Pab6ora u Temora.
TemnoeMKoCTH TEPMOJMHAMUYECKUX CUCTEM.
Tepmoxumus. 3akoH ['ecca. DHTanNbIMA TEPMOIANHAMUYECKON cUCTEMBI. OCHOBHBIE TEIIO-
Bble 3((PEeKThl peakiuil: SHTANBINN 00pa30BaHMsI U CTOPAaHUS BELIECTBa, PHTAJBIUS pac-
TBOPEHUS.
3aBUCHMOCTH TEIIOBOTO d(pdekTa peakimu oT Temmneparypsl. 3akoH Kupxrodda.
Bropoii 3akoH TepMoanHaMuKH. CaMOITPON3BOJIbHBIE U HECAMOIIPOU3BOJIBHBIE IIPOLIECCHI.
Kputepun camornpous3BoibHOT0 NMpoTekaHus npouecca. JHTponus. CBoO0AHAsS SHEPTHUs.
TepmoauHaMudeckne MOTEHIMANBl: XUMMYECKHH TMOTeHIuan, >Heprusi 'mb0ca, sHeprus
I'enbmronsa.
YpaBHEHUS U30TEPMBI, U30XOPBI U U300apbl XUMUYECKOH pEaKIiHy.

10



10.
11.
12.

13.
14.
15.
16.
17.
18.
19.
20.

21.

22.

23.

24,

25.
26.

27.
28.
29.
30.
31.
32.
33.
34.
35.
36.

37.

Xumnueckoe paBHoBecHe. KOHCTaHTBI XMMUYECKOTO paBHOBecUsl. CMellleHre paBHOBECHIA.
Kunernka xumMnueckux peakiuii. @akTopbl, BIUAIONIME Ha CKOPOCTh PEAKIIHIA.
3aBUCUMOCTh CKOPOCTH PEAKIUN OT KOHIEHTPAIMU PEearecHTOB. 3aKOH JACHCTBYIOLIUX Macc.
Kunernueckoe ypaBHeHHE peakIiy.

3aBUCUMOCTh CKOPOCTU PEaKLUi OT TeMIepaTypbl. JHEPIHsl aKTUBALIMU PEaKLIUU. Y paBHeE-
HHue AppeHuyca.

ITopsimoK ¥ MOJEKYISIPHOCTD XUMUYECKHUX PEAKLIUN.

MexaHu3Mbl 1 KHHETHUECKUE YPABHEHHUSI CIIOKHBIX XUMUYECKUX PEAKLIUN.
DOTOXMMHUYECKHE U LICTTHBIC PEAKIIUH.

I'oMoOreHHsIil 1 reTeporeHHbIN KaTanu3. @U3nYecKHil CMBbICT IEUCTBUS KaTaIu3aTOPOB.
Xumnueckoe paBHoBecHe. KOHCTaHTBI XUMUYECKOTO paBHOBecHus. CMellleHre paBHOBECHIA.
®dazoBble paBHOBECHS. JluarpaMMbl COCTOSIHHS IBYXKOMIIOHEHTHBIX CHUCTEM.

PactBopsl. neanpHbie U NpeneabHbIe pa30aBieHHbIe pacTBOPHL. CIIOCOOBI  BBIPAKECHHSI CO-
CTaBa pacTBopa.

CoiicTBa npenensHo pa30aBIeHHBIX PACTBOPOB: MOHKEHUE AABJICHUS Mapa PaCTBOPHUTEII,
MOBBIIICHUE TEMIEPATYPbl KUIIEHUSI PACTBOPA, OHM>KEHUE TEMIIEPATypbl 3aMep3aHusl pac-
tBOpa. Ocmoc. 3akonsl Payns, Bant-I'odda.

PactBopsI 35ekTponuToB. Teopust 37eKTpoauTHIYECKON nuccounannu. CTeneHb 1 KOHCTaHTa
JUCCOLUAIUH.

Teopust cunbHbIX 31ekTponuToB. [1.[Jlebas u 3. Xrokkens. Kosdduuuent akTuBHOCTH
noHoB. MloHHas cuiia pacTBopa.

DJIEKTPONPOBOIHOCTh PACTBOPOB. Y I€JIbHASI U SKBUBAJIEHTHAs 3JEKTPONPOBOAHOCTh. KOoH-
JTyYKTOMETPHSL.

Konnykromerpus. KongykroMerpuueckoe TUTPOBAHHE.

PaBHOBecHBIE 37€KTPOHBIE ITPOLECCHl. JIBOWHON 3JIEKTPUUECKUI CIIOW. DIEKTPOIHBIN MMO-
TeHUMAIL. PA1 cTaHAapTHBIX 3JIEKTPOAHBIX OTEHIIMAIOB METAJIIOB.

laneBanuveckuii snement. DC. Dnexrpoasl. Knaccudukamus snextpoaos. Ilorenimo-
METpHUs.

[ToBepxXHOCTHBIC sIBIICHUST W ancopOums. YpaBHeHus azacopbumm ['mbb6ca, JIdHTMIOpAa,
Opeitaanuxa. M3oTepmsl aacopoIum.

AncopOuusi Ha TpaHHIE KUAKOCTh- Ta3, TBEpJoe Teyno -Ta3. [loHsTHEe O MOBEPXHOCTHO-
AKTUBHBIX BEILECTBAX.

AncopOuust Ha TpaHHUIE TBEPAOE TEJIO — KUAKOCTh. YpaBHEeHUs aacopOuuu. Teopus nmonu-
MOJIEKYJISIPHO a/icopOIuu.

Honnast u nonooOMeHHas aacopOuus. [IpupoHble 1 CHHTETUYECKHUE HOHUTHI.

JucnepcHbie cucTeMbl. XapaKTepUCTHKA U KJIaCCU(UKALINS TUCTIEPCHBIX CHCTEM.

Metompl TOTy4YeHUs: JAUCTIEPCHBIX CHCTEM.

MeTobl OUNCTKHU AUCTIEPCHBIX CUCTEM.

Kunerndeckue cBOMCTBA TUCTIEPCHBIX CUCTEM: OPOYHOBCKOE JABMKEHUE, T Py3usl.
Onrtruueckre CBOMCTBA JUCIEPCHBIX CUCTEM: MOTJIOLIEHHUE U PACCEIHHE CBETa pacTBOpaMu
JC.

DNEKTpUUECKHe CBOWCTBA NUCIEPCHBIX CHCTEM: OOpa30BaHHE ABOWHOTO JIIEKTPUUYECKOTO
COJISl Ha TIOBEPXHOCTH MULIEILIIBI.

38.3011 U cycrieH3uu.

39.11acTel, Tenu

40.1Tenbl. AdpO30H.

41.KommonaHble TOBEPXHOCTHO — aKTHBHBIE BEIIECTBA.

42 Koarynsuus. [Topor koarymsauuu. [Ipasuno [ynene-Tapay.
43. ArperatuBHas ycroianBocth J[C.

44 HaOyxanwue u cryaneoopasoanue BMC.

45.Bnusinue pH Ha cBoicTBA MOJIMANIEKTPOIUTOB.
46.KoarymsuonHasie cTpyKTyps JC.
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47.KonaeHcallmoOHHO-KpUCTaNIU3alMOHHbIe CTPYKTYphI J(C.
48.0cobennoctu u knaccudukamus [TAB.

49.KKM u MeToIbI €e OnpeeCHHs.

50.1Tpumenenne [TAB u ux mMoroiiee aeicTBHE.

4. Metoauyeckue MaTepuaJibl, ONpeAeJsolue MPoueaypbl OUeHUBAHUS 3HAHMA, YMEHMI,
HABBIKOB U (WJIH) ONbITA AeATEIbHOCTH, XapaKTePU3YIOIIUX 3Tanbl (JOPMUPOBAHUS KOMIIe-
TEHINH.

CucremMa yHHBEPCHUTETCKOTO 00pa30BaHUs 0a3MpyeTcsi Ha PALlMOHAIHLHOM COYETAHWUHU HeE-
CKOJIbKMX BHUJIOB y4eOHOH JESATEIbHOCTH, B TOM YHCIIE JEKIUH, Ja0OpaTOPHBIX 3aHATHI U caMo-
CTOSITENILHOU PabOThI 00YUArOIIUXCAL.

CamocrosiTenbHast paboTa CTYJJEHTOB HalpaBlieHa Ha yBeJIHueHue oObeMa 3HaHUil B 00Ma-
CTH aKTYaJIbHBIX NMpOoOJieM (PU3MYECKOW XUMHM M PEaTH3alUI0 BO3MOXXHOCTEH MCIOIb30BaAHUS
3HAHUU Ha MPaKTHKE.

CamocrosiTenbHas padbora oOydaronuxcsi npeanonaraet paboTy ¢ JOMOJHUTEIbHBIMU UH-
(dbopMaIllMOHHBIMU MCTOYHUKAMHU, CAMOCTOSITENIEHBIMU HCCIIEOBAHUSMH, a TaKXKe padoTy C dIIeK-
TPOHHBIMH UCTOYHUKAMMU.

JlJig IpoBEpKH CaMOCTOSITENTLHOM pabOThl O0YYAIOUINXCA U TEKYIIEro KOHTPOJIS 32 YpOB-
HEM YCBOCHUSA 3HaHHﬁ, HapsAay € KIIACCHYCCKUMHU MCTOAAMHU IPOBCPKU U KOHTPOJIA 3HaHHﬁ, uc-
MOJIb3YIOTCS LIUPOKHE BO3MOXKHOCTH, MPEJOCTaBIsieMble BUPTYaIbHOM 00pa3oBaTeIbHON Cpeoit
Moodle.

Hcnonb3oBaHue pa3HOOOpPa3HBIX THIIOB BOMPOCOB B KOHTPOJBHBIX 33JaHUSX IO3BOJISIET
IIPOBEPUTH UX 3HaHUSA. Takue KOHTPOJIbHBIE [TO3BOJISIIOT IPOBEPUTH 3aKPEIUIEHUE TEOPETUUECKOTO
MaTepuaia U pelieHue 3a7ad, a HalmucaHue U pa3padoTka pedepaTUBHBIX TeM MO3BOJSET OMpee-
JUTH TIyOMHY 3HaHWWA B 00JIacTH (PU3MUYECKOW M KOJUIOMTHOW XHMHH U CIIOCOOHOCTH 00ydaro-
IIMMCsI CBOOOTHO ONIEPUPOBATH CIICUATBHON TEPMUHOJIOTHEH €€ pa3JIeyoB.

[IporpaMMa OCBOEHMS JUCHMILIMHBI IPEIyCMaTpUBaET OINpPOC, MOATOTOBKY JIOKJIala U Mpe-
3eHTaluu, pedepara, rpynnoBOr WM UHIWBUIYATbHBINA MIPOEKT, BBHIOJHEHUE J1a0OPATOPHBIX pa-
00T ¥ OIPOC MO BHINOJIHEHHON padoTe.

Jlabopamopnvie 3anamus
Oco0eHHoCTh 1a00paTOPHBIX 3aHATUH MO JUCIHUILTUHE 3aKI0YaeTcs B paboTe ¢ HaTypabHBIMU
WU UKCUPOBAHHBIMU OOBEKTAMH, C MCIOJb30BAaHUEM PEAKTHUBOB, MPUOOPOB pa3aTOUYHBIX MaTe-
pHANIOB, KOJUIEKIIMOHHBIX MaTepUANIOB, IEMOHCTPAIMH MPE3EHTAIINI, YTEeHUU JOKIaJ0B U pedepa-
TOB, JUCKYCCHOHHOMY OOCYXIEHHUIO aKTyaJbHBIX BOMPOCOB. biaromaps Takomy moaxomy, ocy-
LIECTBJISETCS 3aKPEIJIEHNE TEOPETUUECKOTO MaTepHalia, paclIupseTCsl HAyYHbI Kpyro3op | Mpak-
TUYECKHUI YpOBEHBb 3HAHHWU CTyAeHTOB. Ha 3aHATHSX mpernojaBaTelh OPUEHTUPYET 00yUJarOIMMUXCs
Ha CaMOCTOSITENIbHOCTh MPH MOJATOTOBKE U BHIMOIHEHUH UMHU MTPAKTHUYECKUX paboT. OO0yyaronmmces
3a0J1aTOBPEMEHHO COOOIIAIOTCS COJEP)KaHME M 3a7a4d MpeACTosero 3anatus. Ilepen Havaiom
paboT MPOBOAUTCS MpeABapUTENbHAs Oece/a Mo U3y4yaeMOMY MaTepHaly, K KOTOpoi oOydarorine-
Csl TOTOBSITCSI, UCIIOJIb3YsI OCHOBHYIO M PEKOMEHIyeMYI0 yUeOHYIO U HayYHYIO JuTeparypy, Uatep-
HET-PECYPCHI.
[Ipu moaroToBKe K 1a0OPATOPHBIM 3aHATUSAM HEOOXOAUMO MpOpadaThIBaTh KaXKIbI U3yda-
€MBIil BOPOC, UCXOS U3 TEOPETUUECKUX MOJIOKEHUN Kypca.
Ouyenusarue 8bINOJHEHUs. OOKIA0A
Jloknag — TpOAYKT CaMOCTOSITENFHOW pPabOThl 00ydaromierocs, MpeacTaBIsomuil coboit
MyOJIMYHOE BBICTYIJICHUE TIO TPEICTABIICHUIO TOJYyUYEHHBIX PE3yIbTAaTOB PEIICHUS ONpPEACIICHHON
y4eOHO-TIPaKTHIECKOH, Y4eOHO-HCCIeI0BATENbCKOM UM HAYIHON TEMBI.
Hoxmnan nemaercst B yctHoi ¢dopme. O0bem nokiana — He Oonee S5 nuctoB dopmarta A4,
pa3mep kerms —14, uatepBan Mexay crpokamu — 1,5,
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Jlyist yCTHOTO TOKJIa/ia BaXKHBIM SIBISIETCS cOOIoieHue perinamenta (5-7 munyt). Kpome To-
ro, JOKJIaJ] JIOJDKEH XOPOIIO BOCTIPUHUMATHCS Ha CIIyX W HE JOJDKEH COJEpKaTh CIHUIIKOM JJIWH-
HBIX TIPEJIONKEHHM, CITOXKHBIX (pa3 | T. II.

Oyenuganue 8bINOIHEHUs NPe3eHMayuu

[Ipe3eHTanmsi — MpeacTaBlIeHHE OOydYaroUIMMcs HapaOoTaHHOW WHGOpPMAIMU IO 3aJaHHOU
TEMaTHUKe B BUJE HAaOOpa ClaigoB U crendPeKToB, MOATOTOBICHHBIX B BHIOPAaHHON IpOrpaMMe.
TekcToBBIN MaTepuai JODKEH ObITh HAIKMCaH JIOCTATOYHO KPYITHBIM KeriieM (He MeHee 24 pa3Mme-
pa); Ha OJTHOM CJaiijie cleayeT pa3Meniath He 0ojee 2 00BEKTOB U He 00Jiee 5 Te3MCHBIX TOJIOXKe-
HUH; IIBET HA BCEX CJIAii/IaX OJHOM MpPE3eHTAINH JOJDKCH OBITh OJMHAKOBBIM. KoymdecTBo craiiioB
—15-20.

Oyenusanue pegpepama

Pedbepar — mpoaykT camoCTOSITENBHOW pPadOTHI, MPEACTABISAIONIMI CO0OM KpaTKoe
U3JIOKCHHE B TIMCBMEHHOM BHUJE IIOJYYCHHBIX PE3YJIbTaTOB TEOPETUYECKOTO  aHajm3a
OTpe/ieNIeHHOW HaydyHOUW (y4eOHO-HCCIIeIOBATEeNIbCKOM) TEMBI, TIe aBTOP PAacKpPhIBACT CYTh
HCCIIEyeMOT'0 BOTIPOCA, MPUBOAMUT Pa3IMYHbIC TOYKU 3PEHHS, a TaKKe COOCTBEHHOE IMOHMMAaHUE
pOoOIEMBI.

OyeHnusanue uHOUBUOYATLHORO (2PYNNOBO20) NPOEKmMA

NuauBuayanbHbli (TPYIIIOBOM) MPOEKT - MPOAYKT CAMOCTOSITENIbHOTO MCCIIETOBAHMS, BbI-
MOJIHSIEMOTO  C IIEJIbI0 MPUOOPETCHUS PAKTHYECKUX HABBIKOB B OCBOCHUU COZICPKAHHS U METO-
JIOB HUCCJIEIOBAaHUI MO BBIOPAHHOW TeMe, COJEp KaIIMil aHaIu3 MOJYyYEHHBIX B MPOIIECcCe UCCIe0-
BaHUs JaHHBIX.

Hmoeosasa oyenxka 3nanuil obyyarowuxcsa TO u3ydaeMoW auciuiuinHe coctasiser 100
0aJoB.

MaxkcuManbHOE KOJMYECTBO 0alioB, KOTOpOE MOXET HaOpaTh OOydarolIuiics B TEYCHHE
ceMecTpa 3a pa3NUYHbIe BUABI padboT — 60 OamtoB. MakcumanbHast cymMMa 0ajuioB, KOTOpBIE 00Y-
YarolIniics MOXKET MOJy4uTh Ha 3auere — 40 Gaios.

[TpoMexxyTodHast aTTecTaisi MPOBOIUTCS B opme 3adeTa. 3a4eT MPOBOAMTCS 10 BOIPO-
caM. MakcumalbHOE YHCIIO OallIioB, KOTOPHIE BHICTABIAIOTCS OOydarolmieMycs IO UTOTaM 3adera,
paBusiercs 40 6amnmam. Ha 3auere oOywaronuecs: JOJDKHBI 1aBaTh pa3BEpHYTHIE OTBETHI HA T€Ope-
TUYECKUE BOIPOCHI, IPOSBIISE YMEHUE JIefaTh CaAMOCTOSITENIbHbIE 0000IIEHUsT ¥ BBIBOJIBI, TPUBOIS
JOCTaTOYHOE KOJIMYECTBO MMPHUMEPOB.

Kpurepun 6a1/bHO-peiiTUHIOBOH OLIEHKU 3HAHUI
Htorosas OLICHKAa 3HAHUU CTYACHTOB I10 HsyqaeMoﬁ JUCHUINIIMHE COCTaBJIACT 100 68.J'IJ'IOB,
KOTOPBIC KOHBECPTHUPYETCA B «KOTIIMYHO», «XOPOIIO», KYAOBICTBOPUTCIBHO» HUJIN «HCYAOBJICTBOPU-
TeNbHOY» (UTOroBast (hopMa KOHTPOIISI — FIK3aMEH).

81-100 6amioB COTIHIHOY
61-80 GamtoB «XOPOTIOY
41-60 6ayutoB «YAOBJIETBOPUTEIHHOY
21- 40 «HEYJOBJIETBOPUTENIBHOY
0-20 He arrecroBan

Texymuii KOHTPOJIb OCBOCHUS KOMIETEHLUN CTYJIEHTOM OLIEHMBAaeTCs M3 CyMMbl HaOpaH-
HBIX 0aJUIOB B COOTBETCTBUU C YPOBHEM COPMHUPOBAHHOCTH KOMIIETEHLIMI: MOPOTOBBIM WM MPO-
nBuHYTHIM. [Ipm 3TOM  yuyuTBIBaeTCS IMOCEUIAeMOCTh CTYAEHTOM JIeKIUil, Jaboparop-
HBIX/TIPAaKTUYECKUX 3aHATHH, aKTUBHOCTh CTYAECHTAa Ha JIAOOPATOPHBIX/TPAKTUUYECKHUX 3aHSITHUSX,
pE3yJIbTaThl IPOMEKYTOUHBIX MMCHbMEHHBIX U YCTHBIX KOHTPOJIBHBIX ONPOCOB, UTOTHU KOHTPOJIBHBIX
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paboT (TecToB), yyacTue CTYyJCHTOB B HaAy4HOH pabore (Hampumep, HamucaHue pedeparos, JOKIa-
JIOB | T.11.). Ka)KIblii KOMIIOHEHT UMEET COOTBETCTBYIONIUH yIETbHBIN BeC B Oajuiax.
Ilopozcoswiii yposens (41-60 6annos):

- KOHTPOJIb nocemnieHnid — 20 6aos,

- cobecenoBanue — 20 0aIoB,

- pabouas Terpaap — 10 6amios,

- TectupoBanue — 10 6aoB,
IIpoosunymuuii yposenw (61-100 6annos):

- UHIUBUAYalbHOE 3a1anue — 10 6amios,

- pedepat — 10 Gamnos,

- TokJaa v npe3eHTanus — 10 6amios,

- ak3aMeH — 20 6aiIoB.

OnucaHue MIKaJ OLEHUBAHUSA
[IIxajia oneHUBAHNS OTBETOB HA 3a4Y€Te

IToxka3zarTean Bana

PerynspHoe mnocenieHue 3aHATHI, BBICOKAs aK- 15-20
TUBHOCTh Ha TNPAKTUYECKUX 3aHATHSIX, COJIEp-
’KaHUE U U3JI0KEHUE MaTepHraja OTINYaeTcs Jo-
TMYHOCTBIO M CMBICJIIOBOM 3aBEPIICHHOCTHIO,
CTYJICHT IIOKa3aj BJIQJICHHE MaTepHajoM, yMe-
HHUE YETKO, apryMEHTHPOBAHO M KOPPEKTHO OT-
BEYaTh Ha IMOCTABJICHHBIE BOIPOCHI, OTCTAUBATH
COOCTBEHHYIO TOYKY 3PEHHUSL.

— Cucremarnueckoe IMOCEeIIeHUE 3aHATHH, yda- 10-15
CTHE Ha TPAKTUYCCKHUX 3aHATHSX, CIUHUYHBIC
IMPOITYCKH 110 yBa)KHTeHBHOﬁ MPpUYIUHEC U UX OT-
paboTKa, W3JIOXKEHHWE Marepuajga HOCUT TIpe-
MMYIIECTBEHHO OIMCATEIIbHBIA XapakTep, CTY-
JICHT TI0Ka3aJl JOCTAaTOYHO YBEPEHHOE BJIAJICHUE
MaTepHalioM, OJHAKO HEJIOCTaTOYHOE YMEHHE
9YEeTKO, apT'yMEHTUPOBAHO U KOPPEKTHO OTBEYATH
Ha ITOCTABJICHHBIC BOIIPOCHI U OTCTAWBATh c00-
CTBEHHYIO TOUKY 3pEHUSI.

HeperynsapHoe nmocemenue 3aHaTiid, HU3Kas ak- 5-10
TUBHOCTh Ha NPAKTHUUYECKHUX 3aHATHUSAX, CTYACHT
MOKa3aJl HEYBEPEHHOE BIIAJICHUE MaTEepHAIIOM,
HEyYMEHHE OTCTauBaTh COOCTBEHHYIO MO3UIIHMIO U
OTBEYaTh Ha BOIIPOCHI.

PerynsapHble Npomyckn 3aHATHH M OTCYTCTBUE 0-5
aKTUBHOCTH pabOThl, CTYJEHT MOKa3aJl HE3HaHUE
MaTepuaa 1o COAEPKaHUIO JUCIIMILINHEL.

Ikana ouennBanus pedeparon

IToxa3zarTenn Bana

ConepxaHne COOTBETCTBYIOT —ITOCTaBJICHHBIM 8-10
[eMH U 3a/a4aM, W3JI0KeHHe MaTepuasna OTIIH-
JaeTCsI JIOTUYHOCTHIO U CMBICIIOBOU 3aBCPUICH-
HOCTBIO, CTYJIEHT IMOKa3all BJIaJeHUE MaTepHa-
JIOM, YMEHHE YeTKO, apryMEHTHPOBAHO W KOp-
PEKTHO OTBEYaTh Ha TOCTaBICHHBIE BOMPOCHI,
OTCTauBaTh COOCTBEHHYIO TOUKY 3pEHUSI.
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CopepxkaHve HENOCTATOYHO TIIOJIHO COOTBET-
CTBYET IIOCTaBJICHHBIM LIEJIU U 3aJad4aM HCCIIe-
JI0BaHUs1, paboTa BBIIOJHEHA HA HEIOCTaTOYHO
IIMPOKON MCTOYHHMKOBOH 0a3e W HE YUHUTHIBACT
HOBEHINE NOCTH)KEHUS HAyKH 110 TEMaTUKE pa-
0O0TBI, U3JI0KEHUE MaTepHajia HOCUT IpEeuMyIlie-
CTBEHHO OIIMCATEIIbHBIM XapakTep, CTYAEHT I10-
Ka3aJl JOCTAaTOYHO YBEPEHHOE BIAJCHUE Marte-
pHaJIOM, OJHAKO HEJOCTaTOYHOE YMEHHE YETKO,
apryMEHTUPOBAaHO M KOPPEKTHO OTBEYaTb Ha
IIOCTaBJIEHHBbIE BOIPOCHl M OTCTauBaTh COO-
CTBEHHYIO TOUKY 3PCHUS.

7-5

ConepkaHue HE OTpakaeT OCOOEHHOCTH MpO-
OnemMaTtuku M30paHHOW TEMBI, COJEpIKAHUE DPa-
OOTHI HE TIOJIHOCTHIO COOTBETCTBYET ITOCTaBIICH-
HbBIM 3ajJadaM, HCTOYHHKOBAaA 0a3za sBisgeTCS
(dparMeHTapHOW M HE TO3BOJISIET KAa4eCTBEHHO
pelIMTh BCE IOCTaBJIEHHbIE B paloTe 3a1auun,
paboTa He y4YHTHIBACT HOBEHIIHNE JOCTHIKCHHS
UCTOpHOTpaQHUU TEMBI, CTYACHT IOKa3al HEyBe-
pPEHHOE BIIAJICHHE MAaTepuasioM, HEyMEHHE OT-
CTauBaTh COOCTBEHHYIO TO3UIMIO U OTBEYAThH HA
BOIIPOCHI.

4-2

Pabora He uMeeT JIOTUYHOU CTPYKTYPHI, COAEp-
’KaHue pabOThl B OCHOBHOM HE COOTBETCTBYET
TEME, HCTOYHHUKOBAaA Oa3za HUCCIICA0OBAHUA ABJISA-
eTCsl HEAOCTATOYHOM ISl PEUICHUS MMOCTaBJICH-
HBIX 33]1a4, CTYJICHT I0Ka3aJl HEyBEPCHHOE Blla-
JICHUEe MaTephaaoM, HeyMeHHe (HOpMyYIHpOBaTh
COOCTBEHHYIO IMO3HIINIO.

2-0

JIJ1sl OleHKH TeCTOBBIX PadOT HCMOIB3YIOTCS CJIeAYIONIe KPUTEPUH:

0-20 % mpaBUIBHBIX OTBETOB OLICHUBAETCS KaK «HEYIOBICTBOPUTEIHHOY (2-0amna);

30-50% - «ymoBiieTBOpHUTEIHHOY (3-5 OAIIOB);
60-80% - «xoporio» (6-8 6amnoB);
80-100% — «otnu4no» (8-10 OaoB).

IlIxanaa oneHNBaHUA onpoca u codeceqoBaHUA

Iloka3zaTesanb bana
CBo0OOHOE BIIaJIEHHE MaTEPUATIOM 4
JloctaTouHO€ yCBOGHHE MaTepuana 3
IIoBEpXHOCTHOE YCBOCHHE MaTepuaia 1
HeynosnerBopurenbHOE yCBOSHHE MaTeprasia 0
MaxkcuManbHOe KomruecTBO 6aioB — 20 (mo 4 6aiia 3a KaX bl 0mpoc).
IIIka/1a oueHMBAHMS 3aI10JIHEHUsI pa0douel TeTpaaun

Iloka3zarennb Baun
PaGora BemmonHeHa morHOCTHIO (cB. 80%) 1 6€3 CyIecTBeHHBIX OIIMO0K 8-10
Pa6ora BeimosHena yactiuuHo (40%-80%) vy ¢ HeOoIbIIMMK ONTHOKAMU 6-7
Pabora BeinoiHeHa MeHee yeM Ha 40% win coiep kKUT rpyOble OMIMOKH 5
Pabora He BhINONTHEHA 0
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[MIxajsa oneHUBAHNS JOKJIAAA

IToka3arean Bana

JIoKaz COOTBETCTBYET 3asBJIICHHON TE€ME, BBIIIOJIHEH C IIPUBICYCHUEM )
JIOCTAaTOYHOI'0 KOJIMYECTBA HAYYHbIX U MPAKTUYECKUX UCTOYHUKOB IO
TEMC, MAIr'uCTPAHT B COCTOAHUUN OTBCTHUTDH HA BOIIPOCHI I10 TEMEC JOKJIA-
Ja.

Jlokiiaz B 11€IOM COOTBETCTBYET 3asiBJIEHHON TEME, BBIIIOJIHEH C IIPU- 2
BJICYCHHEM HECKOJIBKMX HAYYHBIX M IPAKTUYECKHX UCTOUHUKOB I10
TEME, CTY/ICHT B COCTOSIHUM OTBETUTH Ha YacCTh BOIIPOCOB 110 TEME J10-
KJaJa.

Jlokiiar He COBCEM COOTBETCTBYET 3asIBJIEHHOW TEME, BBIIIOJIHEH C UC- 1
MOJI30BAHKEM TOJBKO | WM 2 KICTOYHUKOB, CTYJEHT JI0IyCKaeT
OH_II/I6KI/I IIpU U3JI0KCHUU MaTCpurajia, HC B COCTOSIHUH OTBCTUTL HA BO-
IPOCHI 110 TeMe JOKJIaJa.

HIkana oneHNBaHNWS NPE3EeHTAIMA

IToka3aTein Bbana

[IpencraBisiemast uHGOpMAIIUT CHCTEMaTU3UPOBaHa, OCIeA0BaTEIbHA 5
U jorudecku cBsizana. [IpoGnema packpsita mosHocThio. Lupoko uc-
M0JIb30BaHbI BO3MOXKHOCTHU TexHosioruu Power Point.

[pencraBnsiemMast nHGOpPMAIKS B LEIOM CHCTEMATH3UPOBaHa, MOCIIe- 2
J0oBaTciIibHa W JIOTUYECKH CBA3aHa (BO3MO)KHI>I HeOOIbIINE OTKJIOHE-
Hus). [IpoGiiema packpsiTa. BO3MOXHBI HE3HAYNTEIBHBIC OIIUOKH MPH
odopmuennu B Power Point (1e 6oee 1ByXx).

[TpencraBnsiemass uHpopMalysi HE CUCTEMATU3UPOBAHA H/WIIK HE CO- 1
BCEM IociiefoBareabHa. [Ipodaema packpbiTa He MOJTHOCTHIO. BBIBO/IBI
HE cllelaHbl UM He 000cHOBaHBI. Bo3moxHocTH TexHonoruu Power
Point ncnonp30BaHbl JIMITE YACTHYHO.

6. YYEBHO-METO/IMYECKOE U PECYPCHOE OBECIIEYEHUE
TV CTUTLIAHBI

6.1. OcHoBHas JaUTEpaTypa

1.

2.

Epemun B.B., bopmiesckuii A.51. OcHOBBI 0011ei 1 puznyeckoit xumuu. YdueGHoe mocodue.
Nzna. lom «MHTEIIIEKTY, 2012 T

['opmikoB B.M. OcHoBbl ¢Qu3nueckold XuUMHH. YYeOHHUK s CTYJEHTOB. 4-€ WU31.
M.:BMUHOM Jla6opatopus 3uanuii. 2011, 408 c. www. Vixri.ru

[yxun E.JI., [TeprioB A.B., AMenuna E.A. Komnonnnas xumus. YueOHUK a1 6akanaBpoB,
6-e uza. M.: FOpaiit, 2012.

I'enedman M. U., Koanesuu O. B., IOctpatos B. I1. Kommongnas Xumus. CI16.: JIAHD,
2004.www. Prometeus.nsc.ru; litfile.net.

6.2. lonoJTHUTEILHAS:

1.
2.
3.

3umoH A. [I., Jlemenko H. ®@. ®usnueckas xumust. M.: Xumus, 2000

Crpombepr A. I'., Cemuenxko /1. [1. duznyeckas xumusa. M.: B.I11., 2001

EBcrparoBa K. 1., Kynuna H. A., Manaxosa E. H. ®u3nueckas u xomwiongHas xumus. M.:
B.II. ,1990
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EBctparosa K. U. IIpaktukym no ¢puznyeckoit u komwmongHon xumun. M.:B.111.,1990

5. Kmumos U. U., ®unbko A. . CO0OpHUK BONPOCOB U 3a/1a4 MO (PU3NUECKON U KOJUIOUTHOU
xumuu. M.: IIpocsemenue, 1983

6. 3umon A. Jl., Jlemenko H. ®. Komnonanas xumus. M: AI'AP, 2001

7. EBctparoBa K. 1., Kynuna H. A., Manaxosa E. H. ®u3uueckas u komtonaHas Xumust. M.:
B.III., 1990.

8. Crpombepr A. I'., Cemuenxo . I1. ®uznveckas xumus. M.: B.111., 2001.

9. 3umon A. JI. Aspozonu. M.: Hayka, 1983, 176 c.

6.3. Pecypchbl nHpOPMALMOHHO-TEJIEKOMMYHUKAUIMOHHOM ceTn «AHTEepHeT»

1. http://www.chemport.ru/data/ - cripaBouHbIie MaTepHaIbl IO XUMUHU

2. http://physchem.distant.ru/prgpunkt.html - yueGHbIe MaTeprabl 10 GU3NIECKONH XUMHH

3. https://www.youtube.com/watch?v=en1GCVxUek&list=PL csjsqL LSINAOiJV24tmsHOOew
-SUuy3j — nexnuu o usudeckoit xumuu (Kopo6os M. B., X MI'Y)

4. http://booksonchemistry.com/index.php?id1=3&category=fizhim — nmoxbopka kuur mo ¢u-
3UYECKOU XUMUH

5. http://www.chem.msu.ru/rus/teaching/colloid.html - yueGHble mMaTepuanbl MO KOJIOUIHOM
XUMHHU

7. METOAUYECKHUE YKA3AHUS 110 OCBOEHUIO JUCIIUIIJIMHBI

=

MeTtoandyeckrue peKOMEHIAIMU 10 HOATOTOBKE K MPAKTHYECKHUM M J'Ia6ODaTODHI>IM 3aHATHUAM
2. MGTOILquCKHe PEKOMEHAAIIMH T10 OpraHu3aiu CaMOCTOSTEILHON Da6OTLI CTYJACHTOB

8.AMHO®OPMALMNOHHBIE TEXHOJIOTUHA 1JIAA OCYIWECTBJIEHUSA
OBPA3OBATEJIBHOI'O ITPOLUHECCA 110 JUCHUIIJIMHE

HI/II_IGHBI/IOHHOC IIpOrpaMmMHOC oOecrieueHue:
Microsoft Windows
Microsoft Office
Kaspersky Endpoint Security

WNHupopmaninoHHbIe CLIPaBOYHBIE CUCTEMBI:
Cucrema 'APAHT
Cucrema «Koncynprantlimrocy»

[Tpodeccuonanbpabie 6a3bl JAHHBIX

fgosvo.ru

pravo.gov.ru
www.edu.ru

9.MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHUE JNCHUIIJINHBI

MaTtepHalpHO-TEXHHYECKOE 00eceyeHne JUCIUIUINHEI BKIIOYAET B CE0sI:
- V‘IC6HBIG AYVIUTOPUHN JJIA IPOBCACHUA 33H$ITI/II71 JICKIITMOHHOT' O, Ha6ODaTODHOFO U CCMHUHAp-
CKOT'0 THIIA, KYPCOBOI'O NPOEKTHUPOBAHHUA (BBIIOIHEHUS KYPCOBBIX padOT), TPYHIIOBBIX U
WHIWBUIVAJILHBIX KOHCYIBTAIIMM, TEKVIIETO0 KOHTPOJSI W HOPOMEKYTOYHOH aTTeCTallnu
YKOMIIJIEKTOBAHHBIE yYEOHOH MeO€eIbI0, HOCKOM, Ja00paTOPHBIM H JIEMOHCTPAIMOHHBLIM
000pyI0OBaHHEM,
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http://www/chemport.ru
http://physchem.distant.ru/prgpunkt.html
https://www.youtube.com/watch?v=en1GCVxUek&list=PLcsjsqLLSfNA0iJV24tmsHO0ew-SUuy3j
https://www.youtube.com/watch?v=en1GCVxUek&list=PLcsjsqLLSfNA0iJV24tmsHO0ew-SUuy3j
http://booksonchemistry.com/index.php?id1=3&category=fizhim
http://www.chem.msu.ru/rus/teaching/colloid.html

- HOMEIEHUS I CAMOCTOSITENLHON pabOThl, VKOMIIIEKTOBAHHBIE YIEOHOH MeOEIbIO0, IIEP-
COHAJILHBIMHM KOMITBIOTEPAMH C MOJAKIIOYEHNEM K ceT MHTEpHET M 00ecleYeHneM JIOCTyIIa
K DJICKTPOHHBIM OUOJIMOTEKAM M B 3JICKTPOHHYIO HH)OPMAIIMOHHO-00pa30BaTENbHYIO CPENY
MI'OY;

- HOMEUICHUS IS XPaHEHUS U 00CITY)KUBaHUsI Y4eOHOI0 M J1a00opaTOpHOro 000py10BaHus
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