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1. LIEJTMOCBOEHUS TACLIATLINHBI(MO 1Y JIST)

1.1} [Tenbr00CBOCHUSA AU CLUTLTHHBISBIIACTCA(GOpMUpOBaHNEO0IENPO()ECCHOHATHHBIXKOMITETCHIIMHITOPEIIICHHFOMHKCHEPHBIX 3a/1a4
B IpO(eCCHOHATBHOMN JIEITEILHOCTH C HCIOJIb30BAaHHEM METOJIOB €CTECTBEHHBIX HAYK HA OCHOBE PA3BUTHS Y O0YYaIONIMXCS
€CTECTBCHHOHAYYHOTO MHPOBO33PEHUS; HAYYHOTO MBIILICHUS; IEIOCTHOTO MPEACTABICHHUS 0 XUMHYESCKUX
3aKOHAXOKPYKAIOIIErOMUPABHXCANHCTBEHB3aHMOCBSI3H.

1.4 3amaunquCIUIUINHEL:

1.3 -TTony4yennedyHaaMeHTATILBHOTO00pa30BaHHUS,CIIOCOOCTBYIOIIETOIANTbHEHIIIEMYPa3BUTHIOTHYHOCTH;

14 'I/I3y‘-IeHI/ICXI/IMI/I‘-ICCKHXHBHCHHﬁHSaKOHOBXHMHH,I‘paHI/II_[LII/IXHpI/IMeHI/IMOCTI/I,HpI/IMeHeHHe3aKOHOBBBa)KHeﬁH.IHX IMPaKTUICCKUX
MIPUTTOXKCHUAX

1.9 -BoipaboTkayoOydaronux canpueMOBAHABBIKOBPCIICHUSIKOHKP € THBIX 33 ]a9M3Pa3HBIX 00 1aCTEHX MU U, TOMOT AIOIIIUX UM B
JanpHeHIeM pemars npohecCHOHaIbHbIC 3a/1a4H;

1.6 -O3rakoMIIeHHEO0yJaIONHUX CSICCOBPEMEHHOTHAyYHOHAIIAPaTypOINBBEIPab0TKay0 O yUarO X CTHAYaIE HEIXHABBIKOB
IPOBEACHHS KCIIEPMMEHTANIbHBIX HCCIEJOBaHUI.

2.MECTOAACHUTIIMHBI(MOYJIST)BCTPYKTYPEOBPA3OBATEJIbHOUITPOT PAMMBbI

ukn(pazaen)Oll: |E1.0.16

3. KOMIIETEHIIMMOBYYAIOIIEI' OCA,®OPMUPYEMBIEBPE3YJIbTATEOCBOEHUSA IUCHUIIVIMHBI(MOY JIST)

OIIK-1 CHOCO6CHpeHIaTI)I/IH)KeHepHLIeSa}.’[a‘{I/IBHpO(1)CCCI/IOHaJ'II)HOIZ)IGHTGJ'ILHOCTI/ICI/ICHOJ'H>3OBaHI/ICMMCTOZ{OBeCTeCTBeHHbIXHayK,
MAaTEMaTHICCKOI'0 aHaJIn3a U MOJACITIUPOBAHU

OIIK-1 .2HpI/IMeHﬂCTOCHOBHLICHOHHTH?{I/IS&KOHLI eCTeCTBCHHI)IXHayKZ[JISIpeIHCHI/IﬂHpGZ[MCTHO-HpO(i)I/IHLHLIXSaZ[a'{

OITK-1.3ITpuMeHsIeTeCTeCTBEHHOHAYYHBIEMETO B TCOPETHUECKOTOUIKCIIEPUMEHTATIBHOTOUCCIICIOBAHUA00BEKTOB, IPOIIECCOB, SBJICHUIT,
MIPOBOJUT HKCIIEPUMEHTHI 10 33JJAHHOW METO/IMKE M aHATU3UPYET PE3yJIbTAThI

B pe3yabTaTteocBoeHUSIMCIMIIIMHBI(MOLYJIs1)00y YA 0 IIHIICAT0/KEH

3.])3naTh:

3.1.1 OCHOBHI)ICHOH?{TI/ISII/ISaKOHLIXI/IMI/II/II/II/IXpOJ'II)BpeIJ_IeHI/II/IHpellMeTHO-HpO(bI/IJ'ILHLIXSaZ[a'{;

3.1.2 MeTOABITEOPETHIECKOTOMIKCIIE PUMEHTATEHOT OMCCIIE TOBAaHUAX UMHIECKUX00BEKTOB, IPOIIECCOBHSBIICHUI, METOIUKY MIPOBEICHUS
1 00pabOTKH Pe3yJIbTaTOB XUMHYECKOTO SKCIIEPUMEHTA

3.1 YmerTn:

3.2.)f ucnonp30BaTh OCHOBHLICHOHS{TI/I5{1/[3aKOHI)IXI/IMI/II/I,Z[J'IﬂpeIHCHI/ISIHpCZ[MCTHO-HpO(l)I/IJ'II)HbIXSaZ[a‘{;

3.2.2 l'lpl/lMCHﬂTbMGTOIlbITCOpeTI/l‘{GCKOFOI/ISKCHepI/IMCHTaﬂbHOFOI/ICCJ'[GZLOBaHI/IﬂXI/IMI/I‘{CCKI/IXO61)€KTOB,HpOHGCCOBHﬂBJ’IGHMﬁ, MpOBOAUTH
XUMHUYECKHE DKCTICPUMCHTEHI 110 3aJJaHHOM MCTOJUKE 1 06pa6aTLIBaTL HX pE3yJIbTaThl

3.3 Baagern:

3.3.1| HaBBIKAMUIIPHMEHEHUSIOCHOBHBIXITOHSTHHH3aKOHOBXUMUH UIIPEICHUATIPEAMETHO-IPOGUIBHBIX 3342,

3.3.2 HaBBIKAMUIIPUMEHCHUAMETOAOBTCOPETUICCKOTON SKCIICPUMEHTAJIbHOTOUCCICAOBAHUA XI/IMI/I‘-IGCKI/IXO6’L€KTOB,HpOHeCCOBI/I
HBJ’[GHI/Iﬁ,HaBbIKaMI/alOBC[lCHI/Iﬂ XI/IMI/l‘{CCKI/IXSKCHepI/IMCHTOBHOS&Z[B.HHOFIMCTOZ[I/IKCI/IHaBbIKaMI/IO6pa6OTKI/II/IXp€3yJ1bTaTOB

4.CTPYKTYPAUCOAEP KAHUE TUCIHUIIJIMHBI(MOAY JIS)

Kon HanmeHoBaHuepa3aeJ0BUTEM/BUA3AHATHS/ Cemectp/ | Yacos | Ilpumeyanue
3aHATUS Kype

Pa3nenl.OCHOBHBIENOHATHAN3AKOHBIXUMUH

11 OnpeneneHnesKBUBaJICHTAaHIKBUBAJICHTHOHMAaCChIMETaIUIaNoBO10poty/J1ab/ 1 2
1.2 PacueTMosIpHBIXMACCIKBUBAJICHTAPOCTHIXBELIECTBUCIOKHBIXCOSMHEHIH. 3aKOH 1 2
skBuBanenTos/IIp/

Pazgen2.0OcHOBBIXHMHYECKOHTEPMOIUHAMUKH

21 OmnpenernenuereioBpxdGdexToBxumMraeckuxpeaxuunii/J1ad/ 1 2

2.2 PacueTn3aMeHeHUAIHTAIBINY, YPHTPOTUUNAHEPT uul nOOCaXMIUECKUXPEAKIIHH, 1 2
HAIpaBIeHHOCTh XMMHYECKHX Iporeccos./IIp/

Pa3nen3.OcHOBBIXHMHYECKOMKHHETUKH

31 CKOpOoCThXUMHYECKHXpeaKuid. XuMuueckoepaBHoBecue/Cp/ 1 4

3.2 Pacuer3aBUCHMOCTHCKOPOCTHPEAKIIMHOTKOHIIEHTPAlMHPErupyIOIMXBEIECTBU 1 4
TemIneparypsl. Pacder koHcTaHThI paBHOBecus peakiuil. [IpunHiun cmemenus
xumuyeckoro pasHoBecust Jle [llatense /Cp/




Pa3}.le.]'l4.Hepl/IOZ[l/I'-leCKaflCHCTeMaHCl/ICTeMaTI/lKaC)J'IeMeHTOB.CTpOeHl/Ie
aToma.OCHOBHbBIE XAPaAKTEPUCTHKH 3JICMEHTOB.

41 OnexTpoHHbIE()OPMYIBINIIEKTPOHHBIECXEMBIATOMOB. 13MEHEHUECBOICTB 31IEMEHTOB 1 4
0 TIEpUOJIaM U rpymmaM cucteMbl Menaeneesa /Cp/

PazgenS.XumMu4eckasacBA3bUCTPOCHUEMOJICKY.T

51 DNEeKTPOHHOTOYCUHBICHCTPYKTYPHBIC(HOPMYITBIMOICKYIL. JJUTIOTbHEIEeMOMEHTHI 1 4
modekyn /Cp/

Pa3nen6.PactBopbl

6.1 OrnpeneneHUeKOHIEHTPalluPacTBOPA. 1 4
Onexrponuruyeckasaucconuanys. Peakiuuronnorooomena/Cp/

6.2 PacyeTTeMIepaTypKHIICHUIN3aMeP3aHHUsT,0CMOTHYECKOTOIaBICHUSPACTBOPOB. 1 4
Ipou3BeAeHUEPACTBOPUMOCTHHKOHCTAHTBIANCCOLUALIMHAIIEKTPOITOB. PacyeT
KOHCTaHT T'UAPOJIU3a cojelt U BOJOpoIHOro nokasareis /Cp/

Pazgen7.OxncanTe/ IbHO-BOCCTAHOBUTEIBHBICIIPOLECCHI

7.1 OKHUCIUTENHHO-BOCCTaHOBHUTENIBHBIepeakn/Cp/ 1 4

Pa3nen8.0eKTpoxXuMuYecKnecucTeMbl.

8.1 TanpBaHHYECKHEDIEMEHTHI 1 4
Onexrpoinus /Cp/
8.2 PacueTsICXUMUIECKIX MKOHIICHTPAIIHOHHBIXT'aTbBAHMIECKUXIIIEMEHTOB. 3aKOHBI 1 4

dapanes 1 niporieccos 3ekTponusa /Cp/

Pa3znen9.Kopposusimeraniios

9.1 PacueT3amuTHOroeC TBUSIOKCHIHBIXIIICHOK,PACYe TKOPPO3HOHHOHCTORKOCTH 1 4
MmeTtasuios /Cp/

9.2 KopposusmerannoBudbopsbacueit/Cp/ 1 3

Paznen10.CamocTosiTesbHasipadoTa

10.1 TToaroroBkaknpakTudeckum3anaTusim/Cp/ 1 4
10.2 TToaroroBkakiaboparopHbiMpaboTam/Cp/ 1 4
10.3 BeInonHeHHEKOHTPOTLHOHPaO0TH/Cp/ 1 8,6

Pa3nenll.KonrakTHasipaboTaHaAATTECTAIINIO

111 Kountponsnaspabora/KA/ 1 0,4

11.2 3auet/KD/ 1 0,25

5.O0HEHOYHBIEMATEPHAJIBI

O1neHOYHBIEMATEPUANTBLIIATIPOBEACHUATIPOMEXKYTOUHOHATTECTALIMMO0 Y a0 LU X CSTPHBEICHBIBIPHUIIOKEHUUKpaboueHporpamme
JCIUTIIHHEL.

DOpMBIMBUABITEKYIIET OKOHTPOJISIIOANCIUTLTHHE(MOIYITIO ), BUIBI3a TaHH N, KPUTEPUHHX OLIEHIBAaHHSL, pACTIPEAEICHHE0aTIOBIIO BUAAM
TEKYIIEro KOHTPOJIS pa3padaThHIBAIOTCS MPEToIaBaTeNieM AUCIUILTHHBI C yYETOM €€ CIIeMU(HUKH 1 JOBOAATCS J0 CBEICHUS 00yJaromuXxcs
Ha MEPBOM Y4EOHOM 3aHSTHH.
TekyIHiKOHTPOIbYCIIEBAEMOCTHOCYIIECTBIIETCAIPETIO IaBATENeM AN CIIUTUTIHEI(MOTYJIs ), KaKIPpaBuIIo,cucnonb3oBanneM O MOC wim
MyTEM MPOBEPKU MUCbMEHHBIX paboT, IPEAYCMOTPEHHBIX PA0OYMMHU POTpaMMaMH TUCIMIUIMH B paMKaX KOHTaKTHOH paboThl U
CaMOoCTOATENbHOI paboThl o0yuarommxcs. s pukcupoBaHus pe3ysibTaToOB TEKYLIEro KOHTPOJIA MOXkeT ucnoib3oBarsest DMOC.

6.YYEBHO-METOIUYECKOENNH®OPMAINIMOHHOEOBECHEYEHUE U CITUIIJIMHBI(MO Y JI5T)

6.1.PexomenayemasiiuTepaTypa




6.1.1.0cHoBHasIMTEpaTypa

ABTOPBL,COCTaBUTENN 3arnaBue Mznatensc Dn.anpec
TBO, TOJ
JI1.1  |H.B.KopoBun OO0masxumMus: y4eOHUKIIATEXH. By30B M.:Beici.
IIK.,,2005
6.1.2.JlononHUTEILHASIINTEPATYPA
ABTOPBL,COCTaBUTENN 3arnaBue Wznarensc Dn.anpec
TBO, TOJ|
JI2.1 ['nunkaH.JL, 3agaunnynpak HeHUATIOO0O e HXUMIH: y4e0.[10Co0ne 11 M.:
Pa6bunoBuyaB.A., BY30B Wurerpan-
Pyounoi X. M. Tpecc,
2009
JI2.2 [H.JLTnunka OO0masxumus: yueOHOeTI0coOne IISIBY30B M.:Unrerp
an-Ilpecc,,
2004,2003

6.2 HpopManMOHHBIETEXHOJIOTMH, HCII0/Ib3yeMbIeNIPHOCYIeCTBIEHHHO0Pa30BaTe/ILHOT 0N POLeCCAN O CLIUILTHHE(MO/LYJII0)

6.2.11lepevyeHs JUIEH3HOHHOTOU CBOOOTHOPACIIPOCTPAHIEMOTrONPOrpaMMHOT000ecedeHust

6.2.1.J| MSOFFICE

6.2.2I1epeyenbnpodeccnoHaIbHBIX0a3AaHHBIXHMH(OPMALMOHHBIXCIIPABOYHBIX CHCTEM

6.2.2.1

Koncynsranrmmoc

6.2.2.4

I'apant

7T.MATEPUAJIBHO-TEXHUYECKOEOBECIIEYEHUE/IUCHUIINHBI(MO Y JIST)

7.1

JlextmoHHBIEH 1TaOOpaTOPHBIE PAOOTHI MPOBOATCS B COOTBETCTBHY C PACIIICAHUEM 3aHATHH B TaOOPaTOPHAX OOIIEH XIMUH,
BKJIIOYAIOIIEH: CyIMIbHBIHIIKA], yCTPORCTBOUIIOBICTPOr OIPOCYILIMBAHUSIX UM.TIOCY IbI, ITTATUBIA00paTOpHbIH(101IT. ),, KOMIUIEKT
¢donmuit, xuM. PeakTUBbI; BUPTYalbHYIO Ja00PaTOPHUIO 110 XUMHUU.

HH}IBBIHOJIHeHI/ISICaMOCTO}ITeHLHOﬁpaGOTHHCHOHLZﬁyeTCSI‘IPITaJILHLIfISaH6I/I6HI/IOT€KI/ICBBIXOZ[OMBI/IHTepHeT.

Jnst xpaHeHHs1abopaTopHOroo00py0BaHUAIIPEAYCMATPUBAETCSCIICI. IOMEIICHHE.




[TpuaoxkeHUE

K paboueit riporpaMMe AUCIIUIIANHBI

ONEHOYHBIE MATEPHAABI OAS
IIPOMEXYTOYHOH ATTECTAIIHHA

1O AUCHUIIAUHE (MOLAYAXO)

«XHMHSA»

HanmpaBaeHue NOATOTOBKH / CHEIIUAABHOCTH

23.05.06 CTpOHTEABCTBO XEAE3HBIX AZOPOr, MOCTOB H
TPAaHCHOPTHBIX TOHHEAEH

(K00 u Haumenosamnue)

HanpaenenHocTs (mipodhiis )/crienuani3anus

anaBAeHne TEXHHYECKHM COCTOSAHHEM
KEAE3HOOOPOXKXKHOrIO nNyTH

(HaumeHosamue)



OraAaBAeHUE

IlosicuutenpHas 3amucka.

TunoBsle KOHTPOJIBHBIE 331aHUS WM WHBIE MaTEPHAJIbl Ul OLIEHKHU 3HAHUMN, YMEHHH, HaBBIKOB U (HJIN)
OTIBITA ICATEIBHOCTH, XapaKTEPU3YIOIIUX YPOBEHb CHOPMUPOBAHHOCTH KOMITETEHIIHIA.

Metoanyeckre MaTepraibl, ONpeAeSIONNe IPoLUeaypy U KPUTEPHH OLIEHUBAHHUS C(OPMHUPOBAHHOCTH
KOMIIETCHIIMM IIPU IPOBEACHUH IIPOMEXYTOYHOU aTTECTALIUH.



1. HosicHuTEALHAA 3AMHCKA

[lenb MpOMEXKYTOYHON aTTECTAllUM— OLICHMBAHHUE IMPOMEXKYTOUHBIX U OKOHYATEIbHBIX PE3YyIbTaTOB
oOydeHUss TO MAWCHUIUIMHE, OO0eCHeUYMBAOIINX JOCTIIKCHHE IUIAHUPYEMBIX PE3YIbTaTOB  OCBOCHHUS
00pa30BaTeNbHON MPOrpaMMBI.

®opMbI TIPOMEKYTOUHOM aTrectanuu:zauem (3 cemecmp — ounoe obyuenue, 2 KYpC — 3A04HOE
obyuenue).

Ilepeuens komneTeHU, GOPMUPYEMBIX B IPOIECCE OCBOCHUSI TUCIUTUIHHBI
KOI[ WHANKATOpa JOCTMKEHUSA KOMIIETCHIINN

KO,I[ 1 HAUMCHOBAHHUEC KOMIICTCHIITNH

OIIK-1. CnocoGeH pemaTs WHXEHEPHBIS
3aa9 B MPO(eCCHOHATBHON
JEATEeIbHOCTH C HCIIOJIb30BaHUEM
METOJIOB €CTECTBEHHBIX HAYK,
MaTeMaTHYeCKOTo aHaln3a U
MOJIETTMPOBAHHUS

OIIK-1.2. IlpumeHsIeT OCHOBHBIC IOHATHS U 3aKOHBI €CTECTBEHHBIX HAYK VIS
peuIeHust mpeAMEeTHO-NPO(MIBHBIX 3a/1a4

OIIK-1.3. IIpumMeHseT ecTeCTBEHHOHAYYHbIE METO/bl TEOPETUYECKOTO U
HKCIIEPUMEHTAIILHOTO UCCIIEI0BaHUs 0O BEKTOB, IPOLIECCOB, SIBIICHUMN, MPOBOAUT
SKCTIEPUMEHTHI 110 33JaHHON METOANKE 1 aHAIN3UPYET PE3YIbTaThl

Pe3ynbrarel 00yueHus MO AUCUUILTHHE, COOTHECEHHBIE C INTAHUPYEMbIMU
pe3yJibTaTaMi OCBOEHHS 00pa30BaTEIbHON IPOrPaMMBI

O1LEeHOYHbBIE
MaTepHabl
(cemectp3, Kypc 2)

KO,Z[ 1 HAUMCHOBAHUC MHAUKATOPpA PeSyJ’IBTaTLI O6y‘IeHI/IH IO TUCIUITTIMHE

JOCTHIKCHUA KOMIICTCHIITNN

OIIK-1.2. [TpuMeHsAeT OCHOBHBIE MTOHATHS
1 3aKOHBI €CTECTBEHHBIX HAYK JUIS
peLIeHUs IPEeAMETHO-NPO(MIBHBIX 321349

OOyuarommiics 3HaeT:
OCHOBHBIC TOHATHS M 3aKOHBI XHMHH M HX pOIb B
peIIeHIH MPEIMETHO-TPODIIBFHBIX 33124

Tectpm. 2.1.1

OOyuarommiicst yMeeT:
HCIIOJIb30BaTh OCHOBHBIC MTOHATHS U 3aKOHBI XUMUH JJIS
peleHust MpeAMETHO-NPO(MIIBHBIX 3a/1a4

3amanusn. 2.2.1

OOyuaronuiics BIaaeeT:
HaBbIKaMU MTPUMEHCHHSA OCHOBHBIX MOHATHH U 3aKOHOB
XUMUU JJI pCHICHUA Hpe[[MeTHO-HpO(bI/IHI)HbIX 3ada4

Bananuan. 2.3.1

OIIK-1.3. IIpumensier
€CTECTBEHHOHAYYHbIE METOJIbI
TEOPETUYECKOT0 W IKCIEPUMEHTAIBLHOTO
UCCIICIOBAaHUSI  OOBEKTOB,  IPOLIECCOB,
SIBJICHUH, NPOBOJUT OSKCIICPUMEHTHI IO
3aJJaHHOH METOJMKE W  aHAIU3HPYeT
pe3yIbTaTHI

OO0yyaromuiics 3HaeT:
METOAbI TECOPECTUIECKOT'O n OKCIICPUMEHTAJIbHOT O
HCCIEIOBAHHUS XUMHYECKUX OOBEKTOB, IMPOIECCOB U

Tectol 1. 2.1.2

SIBICHUHA, METOAWKY TMpOBEACHUS W  00paboTKU

Pe3yIBTaTOB XUMHYECKOTO IKCTIEPHIMEHTA

OOyuarommiicss yMeeT: Saganug . 2.2.2
MIPUMEHSTh METOIbI TEOPETHIECKOTO u
SKCIEPUMEHTANEHOTO  WCCICIOBAHUS  XUMHYCCKHUX

OOBEKTOB, TPOIECCOB W  SIBICHHHA, IPOBOAUTH

XMMHUUYECKHE JKCIIEPUMEHTHI 110 3aJaHHOW METOJHKE U
00pabaThIBaTh UX PE3yIbTATHI

OO0yyaromuiics BrajeeT:

HaBbIKaMH TPUMEHCHHUA METOAOB TEOPETHUCCKOTO U
OKCIICPUMEHTAJILHOTO HUCCJIICA0OBAHUS XUMHNYCCKUX
00BEKTOB, MPOLECCOB W  SIBICHUH, HAaBBIKAMU
MpOBEACHUA XUMUYECKNUX SKCICPUMEHTOB I10 3aI[aHHOI‘/'I
METOJIMKE W HABBIKAMH 00pabOTKH UX PE3yJIbTaTOB

Baganns m.2.3.2

[IpomexyTounas aTrectanus (3a4€T) MPOBOIUTCS B OJHON U3 CIEIYIOMUX GOpM:

1) cobecenoBanue;

2) Bemonaenue 3aganuii B dUUOC CamI VIIC.




1 . .
2. TunoBbie” KOHTPOJIbHBbIE 32IaHNUSI UJIH MHbIE MATEPHAJbI IJIA OLleHKU 3HAHW A, YMEHHUIA,
HABBIKOB M (MJIM) ONBITA 1eATEJILHOCTH, XaPAKTEePU3YOIIHUX YPOBEHb CPOPMUPOBAHHOCTH KOMIIETEHIIM A

2.1 TunoBbIie BONMpPOCHI (3a1aHu) I OLEeHKNM3HAHUIT B KauecTBe 00pa30BaTe/IbHOT0 pe3y/ibTara

[TpoBepsiembIii 00pa3zoBaTEIbHBIN pe3yIbTaT:

Kox 1 HaumeHOBaHUE HHAMKATOpA OOpazoBareNbHbBIH pe3ysbTaT
JIOCTIDKEHUS] KOMIETEHITUH

OIIK-1.2. Ilpumensier ocHoBHble | OOyuarommuiics 3HaeT:

TIOHATHSL U 3aKOHBI €CTECTBEHHBIX | OCHOBHBIC INOHSATHS M 3aKOHBI XUMHHM U UX POJb B PEIICHHH MPEAMETHO-NPOQUIBHBIX

HayK A peUleHus IpeaMEeTHO- | 3ajau

npodUIBHBIX 33124

2.1.1. IlpuMepsI TeCTOBBIX 3aJaHMIA

1. Temnora o6pa3oBaHUsl BEIIECTBA — 3TO
a) TermioTa 00pazoBaHus | MOJISL JAHHOTO BEIIECTBA U3 ATOMOB B BAKyyMe;
b) rtemmoBoii s ekt peakimu 0OpazoBaHus 1 MO JaHHOTO BENIECTBA M3 MPOCTHIX BEIECTB;
C) CcyMMa 3HEepruil BceX XUMHYECKUX CBS3CH, BXOSIIMX B COCTaB MOJICKYJIbI JAHHOTO BEIECTBA;
d) TemI0BOM AP PEKT peakuuu pazaokeHus 1 MOt TAHHOTO CIIOKHOTO COSIMHEHUSI Ha TIPOCTHIC BEIIECTRA;
e) TemIoBOM 3G PEKT peaKkInuy MpH MOCTOSHHOM JIaBICHUN

2. @opmynupoBKa CIEICTBUS M3 3akoHa ['ecca Uil pacyera u3MeHeHHs 3Hepruu ['MOOCa XMMHYECKUX
peaxiuii 3By4T CIIeIyOINIM

a) u3MeHeHHe SHeprud ['MOOca peaknuu paBHO PA3HOCTH TEIUIOTOOPA30BaHMUS W SHTPOIHHA yYaCTHUKOB
JAHHOM peaKIlMy, YMHOXKEHHBIX Ha KO3()UIIMEHTHI, CTOSIINE TIEPe]] BEIIECTBAMY B YPABHEHUH PEaKIIUY;

b) wu3menenme sHeprum I['mbOca peaknuud paBHO pPasHOCTH SHepruii ['mbOca 00Opa3oBaHHWS KOHEYHBIX H
WCXOIHBIX BEIIECTB — YYACTHHKOB JaHHOW pEeakluy, AEEHHOW Ha pa3HOCTh KOA((HUIIMEHTOB, CTOSIIUX
Mepe]1 BEIeCTBAMU B YPABHCHUH PEaKIIUY;

C) w3menenue ’Hepruu ['MbOOCa peakiMy paBHO cymMMe dHepruii I'nboca 0Opa3oBaHUs KOHEUYHBIX M UCXOTHBIX
BEIIECTB — YYACTHUKOB JAHHOHN pPeaKIiy, YMHOKEHHBIX Ha KOA((UIINEHTHI, CTOSAIINE TIEPE]] BEIISCTBAMH B
YpaBHEHUU PEaKIInu;

d) wsmenenwe sHeprum ['ubOOca peakimu paBHO pa3HOCTH dHepruii ['mbOca 00pa3oBaHUS KOHEYHBIX U
WCXOIHBIX BEIIECTB — YYaCTHUKOB JAaHHOW PEaKIH, YMHOXXEHHBIX Ha KOX(PQHUIMEHTHI, CTOSIINE TIepeN
BEIIECTBAMH B yPAaBHEHHUH PEAKIUH;

e) ~m3MmeHeHwe sHepruu [mbOOca peakIiMyM pPaBHO Pa3HOCTH 3Hepruii ['mbOca 0Opa3oBaHUS HMCXOMHBIX H
KOHEYHBIX BEIECTB — YYAaCTHUKOB JaHHON PEaKIUK, YMHOXXEHHBIX Ha KO3(QUIMCHTHI, CTOAIIME Mepe]
BEIIECTBAMH B YPAaBHEHUH PEAKITUU

3. DHTagbNueil CHCTEMBI Ha3BIBACTCA:
a) TermIoBOM 3G GEKT peakiuu MPU MOCTOSHHOM JIaBJICHHH;
b) cymma BHyTpeHHEH SHEPTHH U SHTPOIIUH CHCTEMBI,
C) TermIoBoi 3 (eKT peakIuK IPH MOCTOTHHOM 00bheMe CHCTEMBI,
d) pa3sHOCTB SHTPONUHU CUCTEMBI U IPOM3BEICHUS JaBJICHHS Ha 00bEM;
€) CcyMMa BHYTpPEHHEW SHEPIUU CHCTEMbI U MPOM3BEICHUS TaBICHHUS HA 00bEM.

4. CnencrBue u3 3akoHa ['ecca ais pacueTa TEINOBBIX dPPEKTOB XUMHUYECKUX peaknuil (GopMyIupyercs
CIIE/TyIOLIMM 00pa3oM:

a) TermIoBoi 3 deKT peakIuK paBeH CyMMe TEIIOBBIX 3 (EKTOB OTAETBHBIX CTAANIN JaHHON PeaKInu;

b) TemioBoit 3hdeKT peakiuu paBeH Pa3HOCTH TEIIOT OOPa30BaHUs KOHEYHBIX M HCXOJIHBIX BEIIECTB —
YYaCTHUKOB JAaHHOW pEaKUuH, AEJICHHOW Ha Pa3sHOCTh KO3((HUIMEHTOB, CTOSIIMX IMEpel BellecTBaMH B
YpaBHEHUH PEaKLnu;

C) TemnoBoi 3(¢EeKT peakMyu paBeH CyMME TEIUIOT 00pa3oBaHMsS KOHEYHBIX M HMCXOJHBIX BEIIECTB —
Y4aCTHUKOB HaHHOﬁ PCaKnr, YMHOXXCHHBIX Ha KOSq)(i)I/IIII/IeHTBI, CTOAINME MEPEA BCUICCTBAMU B YPAaBHCHUU
peaximy;

! [IpuBoasiTCS THIOBEIC BONPOCH M 3ajaHms. OLEHOYHBIE CPEICTBA, NPEIHASHAYCHHBIC JUIS NPOBEACHHS ATTECTALIMOHHOTO
MEpPOIPUATHS, XpaHIATCA Ha Kadeape B JOCTATOUYHOM JUIA NTPOBEACHHUS OLEHOYHBIX NMPOIERyp KONMW4ecTBE BapHaHTOB. OICHOYHBIE
CpeICTBa MOJUIeKAT aKTyalW3aldd C Y4EeTOM Da3BHTHUS HAayKd, oOpa3oBaHUS, KyJIbTYpPbI, SKOHOMHKH, TEXHHWKH, TEXHOJOTHH M
counaiabHON cdepbl. OTBETCTBEHHOCTH 33 HEPACIIPOCTPAHEHUE COJIEP)KaHMsI OLIEHOYHBIX CPEJICTB CPEeIU 00yJaroNINXcsl yHUBEPCUTETA
HecyT 3aBelyIoni Kadeapoi 1 npernojaBarellb — pa3padoTYMK OLIEHOUYHBIX CPE/ICTB.



d)

a)

c)
d)

TEIIoBOH 3(@QeKT peaknuu paBeH Pa3HOCTH TEIUIOT OOpa30BaHUS KOHEYHBIX M HMCXOJHBIX BEIIECTB —
YYaCTHUKOB JAaHHOW PEaKIMU, YMHOXKEHHBIX Ha KO(PQUIIMEHTHI, CTOSIIHE ITepe] BEIECTBAMU B YPaBHECHUU
peaxiumy,

TEII0BOM 3(PEeKT peakiuu paBeH Pa3HOCTH TEILIOT 00pa30BaHMs KOHCUHBIX BEIECTB — YIaCTHUKOB JIAHHOM
peakuuu W TEIUIOT CTOpaHWs WMCXOMHBIX BEIIECTB — YYACTHUKOB JAHHOW pEaKIMH, YMHOXEHHBIX Ha
KO3 (UITUCHTEHI, CTOSIIIUE ITePE]T BEIIECTBAMU B YPAaBHCHUN PEAKIIUH }

5. DHAOTepMUYECKOM SIBISICTCS PEaKIMsI, TSI KOTOPOH

S = const
G>0
H>0
H<0

6. CpoICTBO K 3JEKTPOHY — ITO:

SHEPTHsl, KOTOPAas 3aTPAavYnBacTCs Ha MPUCOCAHHEHHE 3JICKTPOHA K aTOMY;;

SHEPTHsl, KOTOpas HeOOX0MMa JIJIsl OTPHIBA 3JICKTPOHA OT aTOMA,

CBOWCTBO aToMa JIaHHOT'O 3JIEMEHTA OT/IaBaTh CBOU AJICKTPOHBI COCETHUM aTOMaM;
SHEPTHsl, KOTOPAs BBIJEISACTCS TPU MPUCOCTUHEHUH DIIEKTPOHA K aTOMY;

CBOWCTBO aTOMa JaHHOTO 3JIEMEHTA MPUTATUBATH K ce0e IIEKTPOHBI OT COCETHUX ATOMOB.

7. Tlox OKHUCIUTENBHBIMHA CBOMCTBAMH aTOMA ITOHUMAIOT:

CIOCOOHOCTH aTOMa OTJABaTh IEKTPOHHI;

SHEPTHI0, KOTOPasi HEOOXOAUMA JIJIsl OTPBIBA 3JICKTPOHA OT aToMa,

CBOMCTBO aTOMa JIAHHOT'O AJIEMEHTA OTAABAaTh CBOU 3JIEKTPOHBI COCEHUM aTOMaM;
CIOCOOHOCTH aTOMa IIPUCOEIUHSATE dJEKTPOHBL;

CBOMCTBO aToma JJaHHOTO SJIEMEHTA MPUTATHBATH K ce0e dJIEKTPOHBI OT COCEAHUX aTOMOB.

8. Uro Ha3BIBACTCsI ANEKTPOOTPUIIATESIILHOCTHIO?

SHEPTrusl, KOTOPAas 3aTPAavYnBacTCs Ha MPUCOCAMHEHHE SJICKTPOHA K aTOMY;

SHEPrus, KOTopas HeoOXoIuMa JIJIs OTPhIBA 3JICKTPOHA OT aTOMA;

CBOWCTBO aToMa AaHHOT'O 3JIEMEHTa OTAaBaTh CBOU JIEKTPOHBI COCETHIM aTOMaM;
SHEPTrusl, KOTOPAs BBIACISACTCS TPU MPUCOCTUHEHUH SIICKTPOHA K aTOMY;

CBOWCTBO aTOMa JaHHOTO 3JIEMEHTA MPUTATUBATH K ce0¢ SJEKTPOHBI OT COCETHUX ATOMOB.

OIIK-1.3. [Tpumenser OO6yyaronuiicst 3HaeT:

C€CTCCTBCHHOHAYYHBIC METOIbI METOABI TEOPETUUCCKOTO U OKCIIEPUMEHTAIBHOTO HUCCICAOBAHUA XUMHNYCCKUX O6'I)€KTOB,
TEOPETHYECKOTO U MPOIIECCOB U SIBICHUH, METOIUKY HPOBEIEHUS U 00pabOTKH Pe3yNbTaTOB XUMHUECKOTO
IKCIIEPUMEHTATBHOTO JKCIIEPUMEHTA

HUCCICOA0BAaHUA 06L€KTOB,
IIponeccos, HBHSHHﬁ, IpoBOAUT
OKCIICPUMCEHTHI 110 3a,I[aHHOI71
MCTOAMKE U aHAJIU3UPYET

pe3yNbTaThl
2.1.2. IpumepsI TeCTOBBIX 3aJaHUH
1 Meranon noiy4aercs B pe3yibTare peakiuu
CO(r) + 2H2(r) «>CH30OH(x); AH0298 =—127,8x ¢
a) BIIPaBO;
b) Buero;
C) BHauale BIIPABO, 3aTEM BJICBO;
d) He OyzmeT cMenIaThCs.
2 Kak Haj0 U3MECHUTDH JJABIICHHE B CUCTEME, YTOOBI CKOPOCTh MPOTEKAIOIIEH B HEM peakiuu
2H,S(1) +30,(r) —2S0,(1) + 2H,0(r) yBenuumiacs B 32 pa3za?
a) yMEHBLIMTH B 2 pasa ;
b) yBenuunTs B 6,4 pasa ;
C) yMeHbUIHTH B 32 pa3a ;
d) yBennuuTh B 2 pasa.
3 IIpm KHCIOTHO-OCHOBHOM THTpoBaHMU 50 Mi pacTtBopa mesnoun m3pacxogosaHo 24 miu 0,5 M pactBopa




cepHoi KHCIOTH. CKOIBKO 0,5 M CONSHOM KUCIIOTHI MTOTPEeOOBATIOCH OBI TSI TOH K€ Ien?
a) 24 wmm;
b) 48 mi;
c) 24m
d) 12 M.

4 Jlnsa xucnotHo-ocHOBHOro TutpoBanus 30 mu pactBopa KOH morpeboBanocs 12 mi 0,05 H. pactBOpa
KHCIOTHL. OnpeieiuTe MPOIECHTHYIO KOHIICHTPAIIHIO PACTBOPA IIEIOYH.

a) 0,11%;

b) 0,02% ;

c) 0,125%;

d) 0,7%.

5 TloTteHuman BOZOPOIHOTO IeKTpoaa pu pH, paBHOM 5, cocTaBisier:
a) -0,295B

b) 0,295 B

c) 0,059B

d) 0,059 B}

6 D.n.c. KoHUEeHTpaunoHHoro TanpBanndeckoro snementa :Fe/FeCl3(3 u.)//FeCl3(0,001 M)/Fe paBen
a) 0,059B

b) 0.059 B

c) 0,18B

d) 0,03B

7 Kakue peakiuu mpoTeKaroT MpH paboTe KKCI0THOTrO akkymyisitopa Pb/ H,SO4 /PhO,?
a) {~A:Pb0-4e =Pb" K: PbO, + 4H* + 4¢ = Pb0 + 2 H,0
b) ~A:PbO, + 4H* +4e =Pb0 + 2 H,0 K: Pb0 — 4¢ =Pb™
c) =A:Pb0-2e¢ =Pb* K: PbO, + 4H" + 2¢ = Pb* + 2 H,0
d) ~A:Pb0—4e =Pb"* K: PbO, + 4H" + 2¢ = Pb* + 2 H,0

9. B kaxkoM HampaBIeHHH CMECTHUTCS paBHOBecHe ruaponm3a ZnSO4 mpu yBemmueHun pH?
a) B oOpaTHOM
b) He cmecTHTCH
C) BHayasie B 0OpaTHOM, 3aTE€M B IIPSIMOM
d) B IpAMOM

2.2 Tunossle 3a1aHNA 1JIs1 OLEHKH YMEHHH B KauecTBe 00pPa30BaTeJbLHOI0 pe3yabTara

ITpoBepsiemslii 00pa3oBaTENbHBINPE3YIbTAT!

Kon u HaumeHoBaHMe OO6pa3oBarenbHBIN pe3yabTaT
WHAUKATOpa JOCTUKEHUSA
KOMIICTCHIIUN

OIIK-1.2. Ilpumensiet ocHOBHBIe | OOyJaronuiics ymeer:

IIOHATHUA U 3aKOHBI HCIOJIb30BaTh OCHOBHBIC MMOHATUA W 3aKOHBI XUMUHN [JIs1 PEIICHUA HpC}IMCTHO-HpO(i)I/IJ'H)HbIX
©CTECTBEHHBIX HAYK IS 3amad

PpeIIeHHs TPEeIMETHO-
MPOQUILHBIX 33129

2.2.1 Ilpumepsl 3anaHuii

3anmanue 1. Onpenenure:

a) BO3MOXXHOCTb CAMOTIPOU3BOJILHOT'O TIPOTEKAHHUS MTPOIIECCOB;

0) NpeArnoYTHTEIEHOCTE TOH WIIM MHOM PeakLuH;
B) KOJTIUeCTBO Tervia (KLK), KOTOpoe BBIIEIUTCS WM TOTJIOTUTCS TIPH IPOXOXKICHAN KKTION peakiyu (H.Y. ).

YpaBHEHHUS peakLuii:
S(k) + O3 (r) = SOx(r)
S(k) + 1,50, (r) = SO4(r)

Hcnonvsyiime 0ns pacuemos mabauyy mepmoOuHAMUYECKUX XAPAKMEPUCMUK 8eujeCme npu CImaHOapmHbIX

VCR0BUAX.
3ananue 2. Onpenenute s raibBaHuyeckoro snementa (-) Mg /0,01M MgSO,// 0,001M CuSO, /Cu (+)




a) B K/[)k SHEprur0 XUMHUYECKOH peakllny, MPEBPAIIAIONIYIOCS B 3JIEKTPUUYECKYIO;
0) HAUINKTE MPOLIECCHI HA AHOJIE U Ha KaTo/Ie, PEaKIIHI0, TCHEPUPYIOIIYI0 TOK;
B) 3HAYCHUE 3,71.C. TATHBAHUYCCKOTO AIEMEHTa

3aganue 3. Ckonbko rpammoB xiopua skeiesa FeClg Hamo pactBoputs B 450 r Bojbl juist npurotoienus 10% - ro
pactBopa?OtBetsl: 1) 515;2)451;3)50T1;4)53 ™1

3amanue 4, OHpeI[CIII/ITC, KaKas U3 IPUBECACHHBIX peaKuHﬁ SIBISCTCS OKHUCIUTEIbHO-BOCCTAHOBUTEILHOM:
1. Na3PO4 + H,0 — NazHPO4 + NaOH
2. Ki[Fe(CN)] + FeCl; — Fe,[Fe(CN)g]; + KCI
3. S|02 + HF — SIF4 + Hzo
4, H2803 + HC|O4 — + HCI1

OIIK-1.3. [pumensier | OOydJarOMMIACS yMEET:

€CTECTBCHHOHAYYHbIE  METOJBI | IIPUMEHATh METOJBl TEOPETHYECKOTO M 3KCIEPHUMEHTAIBHOTO HCCIEOBAaHUS XMMHUYECKHX
TEOPETUUECKOr0 U | 00BEKTOB, MPOLECCOB M SIBJICHUH, MPOBOAWTH XMMHUYECKHE SKCHEPHUMEHTHI MO 3aJlaHHOW
HKCIIEPUMEHTAIBHOTO METOJIUKE U 00padaThIBaTh UX PE3yJIbTaThI

HCCIeJOBaHMS 00BEKTOB,

MIPOLIECCOB, SIBJICHUH, MPOBOIUT
SKCIIEPUMEHTHl [0  3aJaHHOM
METOJIUKE u aHAJIN3UPYET
PE3YIBTATHI

2.2.2T1pumepbl 3a1aHUIA

3amanue 1. Ilo 3nauenmro IIP paccumraiiTe pacTBOPUMOCTH, a TAaK)Ke€ KOHIEHTPAIMIO KaTHOHOB W aHHOHOB B
HACBIIIIEHHOM PAcTBOpe, MONb/ 11, r/1, Mr/n. Coemunenne: CUSIIP= 6-10 °

3amanue 2. HamummTe MOJEKYJSIpHBIE M MOHHO-MOJIEKYJISIpHBIE (TIOJIHOE€ M COKpAIEHHOE) ypaBHEHUs THIPOJIN3a
IPUBEAEHHBIX COJIEH 110 IIEPBOM CTYIIEHU, a TAKXKE BBIPAXKEHUSA JJI1 KOHCTAHThI TUAPONIN3A. Y KAXKUTE PEAKIUIO CPEJIb
Y HarpaBjeHHEe CMEILEHUs] paBHOBECHSI THAPOIIN3a M KaXKJI0T0 Ciaydast pH:

a) paz0aBieHUY;

0) no0aBJICHUN PACTBOPA KUCIIOTHI;

B) JI00aBJICHUM pacTBOpa MIEIOUH;

T') HarpeBaHUH.

3ananue 3. CocTaBbTe CXEMY MPOIECCOB, MPOUCXOASAIINX Ha HHEPTHBIX AJIEKTPOIaX MPH
anekTpoause BogHoro pactsopa Zn (NOs),. Brruncinte Maccy mosydyaromumxcst Ha JISKTPO/iax BEIIECTB. €CIH CUila
toka 100 A, Bpems snektponuza 60 MUHYT.

2.3 TunoBble 3aJaHUA /1JIs1 OIEHKH HABBIKOB B KauecTBe 00pa30BaTeJLHOI0 pe3yabTaTa

Kon u HaumeHnoBanue O0pa3oBaTeNbHBIN pPE3yIbTaT
HMHAMKATOpa JTOCTH)KEHUS
KOMIIETCHIINU
OIIK-1.2. ITpumensier ocHoBHbIe | OOydwarouuiics BiIageeT:
TOHSITHS U 3aKOHBI | HABBIKAMHU NPHMEHEHHS OCHOBHBIX HMOHSATHH M 3aKOHOB XMMHUU JUIS PEUICHHS NpPEAMETHO-
€CTECTBEHHBIX HayK Ui | POMIBHBIX 3a/1a9
pemeHus MIPEeIMETHO-

npodHIBHBIX 33184

2.3.1. llpumeps! 3axaHui

3ananue 1. PaccumnTaiite 3/1C MeTHO-IIMHKOBOTO TraJIbBAHUYECKOTO JIEMEHTA JUIS CTAHIAPTHBIX
KOHIICHTpAITUii HOHOB MEW H IUHKA.

PaCTBOPEHHBIM KHCIOPOIOM.

3amanue?. HapymieHa CIUIOIIHOCTh MOKPBITHA OLIMHKOBAHHOTO >Kene3a. OnpenenuTe TUI MOKPBITHA (AHOAHOE HIIH
KaToIHOE) W HaNWIIWTE aHOJHYIO M KaTOIHYIO peakuuu B cpenax: a) pasbaBmeHHod H2SO4, 0) neidTpanbHOH C




3ananue3. Paccunraiite 3.71.c. METHO-IIMHKOBOTO TAIbBAHMYECKOTO JIEMEHTA, €CIIU 3JICKTPOIBI TIOTPYKEHBI
B 0,01 M pacTBOpBI CBOMX COJICH.

3amanuned. Ha meiirpammszanuto 1,35 T cepHOil KMCIOTH M3pacxomoBaHo 1.1 r ruapokcuaa menoyHoro merauaia. B
pe3yibTaTe peakiu oOMeHa oopasyercs cpeanss coiib. Kakora popmyna rumpokcuaa?.

3aganmneb. Ha sHe#tpammsamuio 2,7 T cepHOM KHCIOTHI M3pacXooBaHO 2,2 T THAPOKCHIA IIEIOYHOTO MeETajia.
Hatinute skBUBaneHTHYIO Maccy runpokcuna. Kakora ero gopmyna? Peaknus oOMeHa mpoTekaeT ¢ oOpa3oBaHUEM
KHUCJION COJIU.

OIIK-1.3. [Ipumensier | OOy4aronMiics BIageeT:

€CTECTBCHHOHAYYHbIE  METOJbl | HABBIKAMU MPUMEHEHUS METOJIOB TEOPETHYECKOTO M IKCIEPHUMEHTANIBHOTO HCCIEeIOBAHHS
TEOPETHYECKOTO U | XUMHYECKHX OOBEKTOB, TMPOLECCOB M SIBICHUH, HAaBBIKAMH IPOBEICHUS XUMHYECKUX
9KCIEPUMECHTAIBHOTO JKCIICPUMCHTOB IO 3aJAHHON METOIUKE M HABBIKAMHU 00PAOOTKH UX PE3yIbTATOB
HCCIIEJOBAHUS 00BEKTOB,

MIPOLIECCOB, SIBJICHUM, MPOBOIUT
SKCIIEPUMEHTHl 10  3aJaHHON
METOIUKE H aHATU3UPYET
pe3yNbTaThl

2.3.2 ITpumeps! 3agaHui

3aganuel. IIpu noHmxeHun remneparypsl Ha 20 o°c CKOPOCTh PEaKlMu YMEHbIIUIIACH B 9 pas.

Kak M3MEHHTCS CKOPOCTh 9TOM Peakiui MpH yBenudeHnu temmepatypst ot 80 °C 1o 120 °C ?

Pacuer mnposemure mo mnpasuny Bant-IT'odda. I[louemy ckopocTh peakuuu Bo3pacTaeT TpPU TOBBIIICHUU
TeMIiepaTypsl?

3ananue2. IIpupoaHbIil Ta3, UCTIONB3yEeMBI B KOTEJIBHBIX B KayecTBE TOIUIMBA, B OCHOBHOM COCTOWUT M3  METaHa
CH,4. CocraBeTe ypaBHEHHE peakIlil TOpPEHHs] MeTaHa M, NMPUMEHWB CJEICTBHE M3 3aKoHa |ecca, ompemenute
TEIUIOTY CrOpaHusl METaHa.

3aganue3. Boruuciauth 3HaUeHHE 3.71.C. TaIbBAHUYECKOTO IEMEHTA:

(-) Zn/0,01 M ZnS0O,//0,01 M FeSO,/Fe (+)

Hanmmwure nporecchl Ha aHO/AE U KaTole, a TAKKE PeakHio, TeHEPUPYIOILYIO TOK, U OlpenenuTe B KK SHEpruro
I'166ca xMMHUYECKO# peakiuu.

3ananued. U3 meramios Cu, Mg, Cr Beibepere nporektop s Fe. Hanmummte aHOHBINH W KaTOMHBIN TIPOIIECCHl IPH
MPOTEKTOPHOM 3aIUTE XKeJie3a B MOPCKOU BOJIE.

3ananue5. B xakyro ctopoHy cMecTutcs paBHOBecue peakuun: CO(ra3) + H20(map) «» CO2(ra3) + H2(ra3)
AH° = - 41,8 xJI>x mpu NOBBIIIEHUN TEMIIEPATypPbl U MOBBIIIIEHUN AaBICHUS?

2.4T1epevyeHb BONPOCOB /JIsl NOATOTOBKH 00Y4YalOLIUXCS K MPOMEKYTOYHOM aTTecTauun

1. OcHOBHbIE XUMUYECKHE MOHATHUSA: MOJIb, MOJIsIpHas Macca. OCHOBHBIE 3aKOHBI XUMHUHU: COXPAHEHUS
Macchl BEILECTB, IOCTOSHCTBA COCTaBa, HKBUBAJIEHTOB, KPATHBIX OTHOIIEHUH, OOBEMHBIX OTHOIIEHUII,
ABorazipo. YpaBaenne MeHnneneeBa-Kianeiipona. PacueT S5KkBUBAJICHTHBIX MAacC 3JIEMEHTOB U COCIMHEHUN.

2. Xumuueckas TepMoaMHaMUKa. [IepBblil 3aKOH TepMOJUHAMUKU. BHYTpEHHS 3HEPTUs U SHTAIBIIUS.
Tepmoxummueckuii 3akoH ['.U. I'ecca, cnenctBust u3 3akoHa. CTaHIapTHBIC TETUIOTHI 00pPa30BaHUs. DHTPOIIHS.
V3MeHeHMe SHTPONUU B XMMUYECKUX Mpoleccax U (a3oBbIX mepexonax. JHeprus ['mub0ca. HanpaBieHHOCTD
XUMHUYECKUX TMpoueccoB. Pacuer m3menenuss sHepruu ['nMOO6ca B XMMHMUYECKHX peakUusiX. XUMHYECKOE H
(hazoBoe paBHOBECHS.

3. Xwumpnueckass KuHeTMKa. CKOpPOCTh TOMOI€HHBIX M T€TEPOr€HHBIX XHMHYECKHUX PpEaKIHil.
3aBUCHUMOCTb CKOPOCTH OT KOHIIEHTpallMi pearupyroluxX BELIECTB (3aKOH IEHCTBUSA Macc), TEMIIEpaTyphl
(npaBuso Baut-I'odda, ypaBuenne Appennyca). DHeprusi akTuBaluu. [ OMOTreHHBIN U T€TepOTreHHBIN KaTallu3.
Xumuueckoe paBHoBecue. KoHcTaHTa paBHOBecus M ee CBs3b ¢ 3Heprueil ['mO6ca. IlpuHiun cmemeHus
xumuyeckoro pasHoBecus Jle lllarense. du3nueckre METOAbI CTUMYIMPOBAHUS PEAKIUN.



4. Ctpoenue aroma. Monenu crpoeHust atoma. YpaBHeHus Jlyn-ne-bpoiinsa u Illpénunrepa. Teopus
Bbopa. DnekTponHbie 0000ukn atoMoB. KBaHTOoBBIe uncia. [Topsiaok 3amofHeHUs AJIEKTPOHHBIX OpOWTaJICH:
npuHumn [laynu, npasuno I'yaaa, npaBuiia KneukoBckoro. DieKTpOHHbBIE CEMENCTBA 3JIEMEHTOB.

5. Ilepuomnueckas cuctemMa »snaeMmeHToB JI.M. MeHneneeBa. DHeprusi HMOHU3AIMHU, CPOJICTBO K
NEKTPOHY,  AJIEKTPOOTPULATENIBHOCTb, CTENEHW  OKHUCIEHMS  JJIEMEHTOB. M3MeHeHue  paauycos,
3NEKTPOOTPULATENIBHOCTEN, SHEPTUM HOHU3ALMHU, CPOJACTBA K 3JEKTPOHY, & TAaKKE KHUCIOTHO-OCHOBHBIX H
OKHCJIUTEIbHO-BOCCTAHOBUTEIIbHBIX CBOICTB 3JIEMEHTOB.

6. Xumnueckast cBsi3b. OCHOBHBIE XapAaKTEPUCTUKHU CBSI3U: HEPIus, AJIMHA. MeTOo BaJICHTHBIX CBS3EHl.
OCHOBHBIE XapaKTEPUCTUKU KOBAJICHTHOW CBSI3U: HAIPABIEHHOCTh, HACBIIAEMOCTh, KPATHOCTD, MOJSIPHOCTD.
Boz0yxxneHHoe cocTosiHue aroMa. JJIEeKTPUYECKUH MOMEHT Aunois. ['mbpuauzanus aTOMHBIX opOuTaneil.
JloHOpHO-aKIenTOpHasl CBs3b. BomopoaHas cBs3b. MeETOJ MOJEKYJISpHBIX opOutaneil. MloHHas CBs3b, ee
OTJINYUE OT KOBAJICHTHOM CBS3H. [JOCTH>KEHMSI XUMHUM B HOBBIX OTPACIIAX IMPOMBIIUIEHHOCTU: HAHO-, IIa3MO-,
MEMOPaHOTEXHOJIOTUH.

BHyTpeHHss CTpyKTypa KpUCTAJIIOB. THIIBI KPUCTAJUIMYECKUX PEIIETOK. 30HHAs TEOPHsl KPUCTAILIOB.
Mertaiibl, HOTYIPOBOJHUKH, AUINEKTPUKH. J(MarpaMMa COCTOSTHUS <«OKEJI€30-YIIEPOa».

7CopOnust 1 COpOIMOHHBIC TMporecchl. MonekynsapHas ancopoums. MoHHo-oOMeHHas amcopOrms.
Vpauenust JIaurmiopa . IloBepxHoctHO-akTuBHblE BeuiectBa (IIAB). Crpoenne. Ilpumepst IIAB.
[Ipumenenue copOumroHHbIX nporeccoB 1 [TAB B TexHUKe U HAPOTHOM XO3SHCTBE.

7. ducnepcusie cucreMsl. Kimaccudukanuu 1 METOABI MOJTyYeHHsI AUCTIEPCHBIX cucTeM. KuHerndeckas
W arperatvBHas YCTOWYMBOCTb JUCIEPCHBIX CUCTEM. ['pyOoaucrHepcHble CHUCTEMBI: CYCHEH3UH, SMYIbCHUH,
neHbl. Kosnouansle cuctemsl. CTpoeHre KOUIOMAHON yacTullbl. CBOMCTBA KOJUIOMAHBIX cucteM. Koarymsuus.
DnexTpodopes, anexTpoocmoc. Tukcorponus. Cunepesuc.

8. PactBoppl. CrocoObl BBIp@XECHHUS KOHIIEHTPAIIMM PacTBOpOB. TepMoaumHaMuKa IMpolecca
pactBopeHusi. KomuraTuBHble CBOMCTBAa PacTBOPOB. 3aKOHBI PAacTBOPOB HE3JEKTponuToB: Payns m Bant-
Fopda. Mzoronmueckmii kodp¢unuent. Ilpumenenne 3akoHoB Payns u Banr-I'opda k pactBopam
AJEKTPOJIUTOB. IJIEKTpOoNUTHYECcKass nuccouuanusa. CTeneHb M KOHCTaHTa Jucconuanuu. Jluccouunanus
Pa3IMYHBIX XMMHYECKUX COelMHEHUM. Peakuuu B pacTBopax 3J€KTPOJIUTOB. 3akoH paz0aBieHus OcTBayibaa.
[IpousBeneHne pacTBOPUMOCTH.

9. DnekTpoauTHYECKasl IUCCOLMALNS BOJbl, HOHHOE IPOU3BEJIECHUE BOJIbI, BOJOPOJHBIN MOKa3aTEb.
Jlnarpamma cOCTOSIHUSI BOJIbI B 00JIaCTH HEBBICOKUX AaBieHuil. ['maponus coneit. Buasl runponusza. Koncranrta
TUIPOJIN3a, CTENEHb THAPOJM3a. YCJIOBMSI CMEIEHUs paBHOBECHS TIuapoiu3a. Bojxomoaroroska uis
oxnaxaenus JABC. VYnanenne MexaHWYecKUX NpuUMeceHd, KOJUIOMAHBIX dacTull. JloOGaBieHue NpUCATOK K
oxjnaxaatonieit Boge. Xectkocts Boasl. CocTaB mpupoIHbIX Boj. CriocoObl onpeesieHrs BpeMeHHON 1 o01iei
xecTkocTd. CrocoObl yCTpaHEeHHs! KECTKOCTH BOABI: METOJAMU XUMUYECKOTO OCaXKJEHUS U HOHHOTO OOMEHa
(KaTHOHWUPOBAHUS W AHHMOHHUPOBAHUS), MArHUTHOM O0OpabOTKOM, JJIEKTPOAUATH3OM, YIbTPAa3BYKOBOM
00paboTKOM, MArHUTO-MOHU3ALIMOHHBIM METOIOM.

10. JlonopHo-akuentopHoe B3aumozeiicTsue. KommiekcHsle coequHenus. KoopauHanuonHas teopust
Bepuepa. Jluccounanuss KOMIUIEKCHBIX CO€AMHEHUH. Y CTOMYMBOCTh KOMILIEKCOB. J[BoitHbIe conu. KoHcTanTa
HECTOMKOCTH KOMIUIEKCHBIX CO€IMHEHUMU. [IpuMepbl HCIIOIb30BaHNs KOMIUIEKCHBIX U IBOMHBIX COCIUHECHUI B
TEXHUKE.

11. Knaccel Heopranndeckux BemiecTB. CBONCTBAa OKCHIOB, THAPOKCUIOB, COJIEH.

12. OxucnurensHo-BoccTaHOBUTEbHBIE peakiuu (OBP). IlpaBuna onpeneneHus: cTeneHn OKUCICHUS.
Oxucnaurtenu u BoccraHoButenu. Knaccudukanus OBP. Hanpasnennocts OBP. Mcnonb3oBanune OBP B
ANEKTPOXUMUYECKUX MPEOOPa30BATENAX SHEPTUH, B AHATTUTHUECKON XUMHUU U JIP.

13. OOume cBoiicTBa METaUIOB. 3aBUCHUMOCTh METAJUIOB OT TOJIOKEHUS B MEPHOJUYECKON CHUCTEME
J.. MenneneeBa. OCHOBHbIE METOABI TMONy4YeHUs. McCrnonap30BaHME B KayeCTBE KOHCTPYKIMOHHBIX
MaTepuanoB. PU3NKO-XUMHUYECKUE TIPOIECCHI IIPU CBAapKe U MaiiKe METaJIOB.

14. CnnaBel. ®U3MKO-XUMUYECKUN aHANU3. J(MarpaMmMbl COCTOSIHUS ABOMHBIX METAJUTMYECKUX CUCTEM C
o0pa3oBaHHEM SBTEKTUKH, HHTEPMETANINA U TBEPIOT0 pacTBopa. Vcnonb30BaHue CIUIaBOB B TEXHHUKE.

15. DnekTpoxumusi. DNEKTPOAHBINA MOTeHIMaN. M3MepeHue cTaHIapTHBIX AJIEKTPOJHBIX MOTEHIIUAIOB.
Bopopoausrii anextpos. YpaBHenue Heprera. Xumuueckre UCTOUHUKH TOKA: FaJIbBAHUYECKHUE U TOTUIMBHBIE
AJIEMEHTHI. DNEeKTpOXUMUYECKas mossipusanus. YpaBHenue Tadens. KucnoTHble U 1IeN04YHbIE aKKYMYJISATOPEI.
HoBrble THIBI aKKyMYJISATOPOB. DJIEKTPOIIN3. DIEKTPOIU3 PaciUIaBOB U pacTBOpoB. KaToaHOE BOCCTaHOBJIEHME
U aHOJHOE OKHUCJIEHHE. DJEKTPOJIU3 PACTBOPOB C PACTBOPUMBIMH U HEPACTBOPUMBIMHM aHOJIAMH. 3aKOHBI
@apanes. Beixon o Toky. [Ipumenenne anexrponnsa. ['anpBanonnactuka. ['anpBaHocTerusi.



16. Koppo3uss meramioB. KuHeTuka M TepMOAMHAMMKA Ta30BOM M 3JIEKTPOXUMHYECKOH KOPPO3HUH.
Bunet xopposun. Kopposuss mon ageiictBueM Omyxparommx TOKOB. CrocoObl 3alIUMThl OT KOPPO3UH:
JETUPOBAHUEM, 3alIUTHBIMUA TOKPBITUSMHU, OJICKTPOXUMHUYECKHUMH CIHOCOOAMH, HW3MEHEHHEM CBOICTB
KOPPO3UOHHOMU Cpebl, PALIMOHAIBHBIM KOHCTPYUPOBAaHUEM HU3ACIIHMN.

17. Opranndeckue coenuHeHus. OOmas xapakTtepuctuka. OTiM4MTeNbHas OCOOCHHOCTH. Teopus
XuMHuueckoro crpoeHus A.M. bytiepoBa. @yHKIMOHAIBHBIE TPYIIbl OPraHUYECKUX cOoeAruHEeHU. [Ipumepnl
MpEJeNbHBIX M HEMPEAeIbHBIX YTIEBOIOPOI0B,CITUPTOB, ()EHOIIOB, AJIbJETUAOB, KETOHOB, KAPOOHOBBIX KUCIIOT,
LIMPOKO MPUMEHSAEMBIX B TEXHUKE U HAPOJHOM XO3SIICTBE.

18. BricokomonekyinspHble coenqunenus. [lonumepsl. Ilonumepnsie marepuansl. OnuroMepsl. MeToabl
CHUHTE3a IOJMMEPOB:MOJUMEpU3als M NOJUMKOHJAeHcauud. WHunmaropel m  karanuszatopbl. CTpyKkTypa
MOJUMEPOB. JIMHENHBIE, pA3BETBICHHBIC U CETYATHIE MOJUMEPBL. XUMUYECKUE CBSA3U. PU3MKO-MEXAaHUYECKUE
cBoicTBa nonumepoB. Bynkanumsanus. [lonumepnsie Marepuanbl. KOHCTpYKIIMOHHBIE MIIACTUYECKHUE MACCHI.
CocTosiHuA JTMHENHBIX nonuMepoB.DU3HKO-MEXaHUUECKHE CBOMCTBA NoauMepoB. [IpumeHenre noaumMepoB Ha
TPaHCIIOpTE.

19. KayectBeHnHblii aHanm3. XuMmHuUecKas wuAeHTH(UKanus BemecTB. KoIW4YecTBEHHBIN aHaU3.
Knaccudukanms METOJIOB. I'paBUMeTpUYECKHit METO/I. TutpumeTpudecKuii aHasus.
KomiuiekconomeTpruueckoe TUTPOBAHUE. OKHCAUTENBHO-BOCCTAHOBUTEIBHOE TUTPOBAHUE.
HucTpyMeHTallbHBIE METOJbl aHajdu3a: XpoMaTorpauuecKkuid, KOHIYKTOMETPUUYECKUN,TONIApO-rpapuuecKuid,
noTeHmomMeTpuueckuii. dusnko-xumuyeckui  a"Hanu3. ONTHYECKHME METOABl aHamu3a. XHUMHYECKHUE |
¢busznueckue Metonsl aHanu3a. COBpPEeMEHHbIE KOHCTPYKIIMOHHBIE MaTepHalbl U HUX (DU3UKO-XUMHUYECKHE
CBOMCTBA.

20. Ponp XxuMHUU B OXpaHe OKPYXKAroIIel cpenpl. 3amuTa BO3yITHOTO U BOJAHOTO OacCeiHOB.

3. MeToauyeckne MaTepuaJibl, onpeae/sionue NpoueIypy 4 KpuTepuu oleHUuBaHUSs
c¢()OpMHPOBAHHOCTH KOMIIETEHIUI PHY NPOBE/ICHNU MPOMEKYTOYHON aTTeCTAUM

Kpurepun ¢popMupoBaHusi 01leHOK 110 0TBETAM HA BONPOCHI, BHINOJHEHHIO TECTOBBIX 3aJaHUI

- OLCHKA «OTJIMYHO» BBICTABISCTCS OOYYArOIIEMYCs, €CIHM KOJMYECTBO IPABHJIBHBIX OTBETOB Ha
Borpockl coctaisier 100 — 90% ot obmiero o0bEMa 3a1aHHBIX BOIIPOCOB;

- OILIEHKa «XOPOIIO» BBICTABISACTCS OOyYarolmeMycs, €CIH KOJMYECTBO IPaBHJIbHBIX OTBETOB Ha
Bonpockl — 89 — 76% ot 0011ero 00bEMa 33JaHHBIX BOIIPOCOB;

- OIIEHKa «yAOBJIETBOPHUTEJBHO» BBHICTABISCTCS OOYYAIOMIEMYCS, €CIH KOJIMYECTBO IPaBHIBHBIX
OTBETOB Ha T€CTOBBIE BONPOCHI —/5—60 % oT 0b1iero o0bEMa 3aJaHHbIX BOIIPOCOB,;

- OIICHKAa «HEYAOBJETBOPHUTEJbHO» BBICTABIISICTCS OOYUYArOIIEMYCs, €CIH KOJMYECTBO IPABHIIBHBIX
oTBeTOB — MeHee 60% oT 0011ero 00bEMa 3aJaHHBIX BOIPOCOB.

Kpurepun ¢popMupoBanusi olieHOK N0 pe3y/bTATaAM BbINOJHEHUS 3aJaHUM

«OTIAMYHO/32a4TEHO0» — CTABUTCS 32 pabOTY, BHIIOJHEHHYIO MOJHOCTHIO 0€3 OIMOOK ¥ HEJIOYETOB.

«Xopouo/3a4TeH0» — CTaBUTCS 3a PadOTY, BHIMOJIHEHHYIO MTOJHOCTHIO, HO IPU HAJIIMYMU B HEH He Oosee
OJIHOM Herpy0Ool OIIMOKHU U OHOTO HeJo4eTa, He 0oJiee TPeX HEeJl0UETOB.

«Y10BJIETBOPHUTEIBbHO/3aUTEHO» — CTAaBUTCS 32 pabOTy, eciau 00ydarouuiics NpaBUIbHO BBITIOJIHUI HE
MeHee 2/3 Bcell paboThl WM TOMYCTHI He OoJiee OHOM rpy0oil OMMOKM U JBYX HEI0YETOB, HE OoJee OHOM
rpy6oii u oxHo#l HerpyOoii ommOkH, He Oojee Tpex HerpyobIX OMMOOK, OAHON HerpyOoi OmIMOKH U JBYX
HE/IOYETOB.

«HeynoBJjieTBOPUTE/ILHO/HE 3a4YTEHO» — CTaBUTCSA 3a palOTy, €CIM YHCIO OMMOOK M HEJ0YETOB
MIPEBBICUIIO HOPMY TSI OLEHKU «YIOBJIETBOPUTEIBHOY» WU MPABUIBLHO BHITIOJHEHO MeHee 2/3 Bcell paboThl.

Buowl owubox:

- epybvie owubKU. He3HaHUe OCHOBHLIX NOHAMUL, NPAGUN, HOPM, He3HAHUe NPUEeMO8 peuleHus 3a0ady,
OwWUOKU, NOKA3bIEAIOWUE HENPABUIbLHOE NOHUMAHUE YCI08USL NPEONIOHCEHHO20 3A0AHUS.

- HeepyOvle OWUOKU. HEeMOYHOCMU QOPMYIUPOBOK, ONpedeleHUll, HePpayuoOHaIbHbIlU 6blOOp X00a
peuterus.

- Hedouemvl. HEPAYUOHANbHblE NpUEeMbl BbINOJIHEHUSl 3A0aHUsl;, OMOelbHble NOZPEUHOCMU 8
dopmynuposke 66160008, HebOpeNCHOe 8bINOIHEHUE 3A0AHUS.



Kpurepun ¢popMupoBaHusi OlleHOK 10 324eTy
«3a4TeHO» — CTYACHT HpuoOpesn HEoOXOOUMbIE YMEHMsSI M HaBBIKM, IPOJEMOHCTPHUPOBAN HAaBBIK
MPAKTUYECKOTO MPUMEHEHHs TMOJTYYEHHBIX 3HAHHWM, HE JOMYCTHJI JIOTUYECKUX M (PaKTHUYECKUX OHIMOOK;
CTYAEHT IpuoOpes HEOOXOOUMbIE YMEHUS U HaBbIKH, IPOJEMOHCTPUPOBAI HABBIK IPAKTHYECKOIO
MPUMEHEHHS TOTYYCHHBIX 3HAaHUW, HO JOMYCTHI HE3HAYUTEIbHBIC OIMOKU U HETOYHOCTH.

«He 3a4TeHO» — CTyIEHT JAEMOHCTPUPYET (parMeHTapHbIC 3HAHUS H3y4aeMOTo Kypca; OTCYTCTBYIOT
HE00XO0/MMbIE YMEHHS U HaBBIKHU, IOMYIEHbI I'pyOble OLIMOKH.



