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YacoB o yaeOHOMY ITaHy 108 Bupgs! koHTpOIIA Ha Kypcax:
B TOM YHCIIE: 3auer 1

ayIUTOPHBIE 3aHATHUS 42
caMmocTosTeNbHast pabora 64

Pacnpezle.ﬂelme YacCoB JUCHUIIVIMHBI 110 CEMeCTPpaM

Cemectp
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Ha Kypce>) HUroro
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Bun 3ansaruit VI | PI | VI PII
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pabora
Uroro ayn. 42 142 (42 |42
KonraktHast paGota |44 (44 (44 (44
Cam. pabora 64 |64 |64 |64
Uroro 108 | 108 | 108 | 108




Paboyast mporpamMma qUCIHHUILTAHBI

pa3paboTtana B coorBercTBHM ¢ PTOC:

®DenepanbHblii TOCYIapCTBEHHBIH 00pa30BaTeIbHbIN CTaHAAPT BBICILIETO 00pa3oBaHusl - OaKkaiaBpHaT 10 HAIIPABICHUIO OATOTOBKH
26.03.01 YrpapneHue BOJHBIM TPAHCIIOPTOM U THAporpadudeckoe obecrnedeHne cyaoxoacTsa (mpukas Munoopraayku Poccun ot
10.01.2018 r. Ne 21)

COCTABJIEHA HA OCHOBAHUH Y4e0HOr0 IJIaHA 00Pa30BaTEIbHOMH NPOrPAMMBI:

26.03.01 Hampapnenne mOATOTOBKY " YIIpaBIeHHUE BOAHBIM TPAHCIIOPTOM U THAPOTrpaduueckoe oOecedeHne cyjoXoacTna”
IIpodmis "Ludpooe kapTorpadmaeckoe MoaeIupoBaHue"
rojJ Havaja noArotosku 2024

Pa6ouyro nporpammy cocTaBuJi(u):
K.c.-X.H., [{oyenm, bonmywruna Tamvsana Huxonaesna
Pabouas mporpamMma omoOpeHa Ha 3aceAaHiH Kadeapsl

3aBenyromuii kapenpoit Bukynos CtanuciaB BukropoBud



1. HEJIX OCBOEHU A JUCHUIIINMHBI

1.1 | Llenpro AUCIMIUIMHEI ABIAETCS 0OecedeHre 6a30BOTro ypOBHS 3HAHUH U YMEHHH, HEOOXOIUMBIX AT 00ecIIeueHNS
CHOCOOHOCTH UCIIOIB30BaTh OCHOBHBIE 3aKOHBI XUMHHU B IIPO(ecCHOHANBHOI NeITeTbHOCTH.

2. MECTO JUCIIUIIVIMHBI B CTPYKTYPE OOII

Huxn (pazpen) OOIT: B1.0

2.1 | TpeGoBaHus K IpeIBAPHTEIbHOM IOATOTOBKE 00y4aI0LIeIroCs:

2.2 | [ucuMnJIMHbI M NPAKTUKH, 1JI51 KOTOPbIX OCBOEHHUE JAHHOI TUCHUILINHBI (MO1Y/Is1) HEO0OX0ANMO KaK
npeauecTByIoLiee:

2.2.1 | UmxeHepHas KOMIIbIOTEpHast Tpaduka

2.2.2 | BeposiITHOCTb U CTaTUCTHKA

2.2.3 | dunocodus

2.2.4 | 'eonH(pOpMaMOHHBIE CHCTEMBI

2.2.5 | Texnomoruu co6opa 1 00paboTKK HHPOPMAITHH

2.2.6 | Texnonoruueckas (IpOEKTHO-TEXHOIOTUYECKas) IPAKTHKA

2.2.7 | IlporpaMmmupyeMble JIOTHYECKUE KOHTPOILIEPHL

2.2.8 | OxoHOMUKA

3. KOMIETEHI[UY OBYYAIOIIETOCSI, §OPMUPYEMBIE B PE3YJIBTATE OCBOEHUS JUCHUILIAHBI
(MOJYJIS)

YK-1: Cnocoden OCYHIECTBJIATH IOUCK, RpI/lTl/I‘{eCKI/lﬁ AHAJIU3 U CHHTE3 I/IH(])OpMal.ll/II/l, NPUMEHATH CHCTEMHBIH MOAXO0/ IS
pelIeHUus MOCTABJICHHBIX 3a1a4

VYK-1.1: OcymecTBisieT IOUCK, cOOp U 00paboTKy HH(MOPMAIHY /ISl pEIISHHS TOCTABIEH-HBIX 3a7a4

YK-1.2: IIpoBoAUT KpUTHUECKUIT aHAIN3 UHPOPMAIUH, TIOTY4YSCHHOHN U3 pa3-HbIX HCTOUHUKOB

YK-1.3: HpI/IMeHﬂeT CUCTEMHBIN MOAXO0 JIs1 PpC-IICHUA MMOCTABJICHHBIX 3a1a4

OIIK-3: Cnoco0eH HenoJb30BaTh OCHOBHBIE 3aKOHbI €CTECTBEHHOHAYYHBIX NUCIMILINH B MPo(deccHOHAIbHOM
AesITeJIbHOCTH

OIIK-3.1: BJ'IaI[CCT OCHOBHBIMH 3aKOHA-MH €CTCCTBCHHOHAYYHBIX JUCIHUIIIIMH, CBA3aHHBIMU C HpO(t)eCCI/IOHaHBHOﬁ JACA-TCIBbHOCTBIO

OIIK-3.2: YMeeT IpUMEHATh OCHOBHBIC 3aKOHBI €CTECTBCHHOHAYYHBIX JUCIUILINH, CBSI3aHHBIC B TPOGeCCHOHATBHON
JeSITebHOCTU

OIIK-3.3: I/ICHOHL3y€T B HpOC])CCCHO-HaHLHOﬁ ACATCIbHOCTH OCHOBHBIC 3aKO-HbI €CTCCTBCHHOHAYYHBIX TUCHUIIINH

B pe3yiabTaTe 0CBOCHUN JUCHHUIIIMHBI Oﬁy‘lal()llll/lﬁ(:ﬂ JOJIZKCH

3.1 |3naTh:

3.1.1 | OcHOBHBIE 3aKOHBI OPTaHMYECKON ¥ HEOPTAaHMIECKON XUMHUH; KITACCH(PHUKAIINIO M CBOMCTBA XUMUIECKUX 3JIEMEHTOB,
BEIIECTB U COSAMHEHH, NX Ha3HAUYEHHE U 00JIaCTH IPUMEHEHUSL.

3.2 | YmeTs:

3.2.1 | Ucnionb30BaTh OCHOBHBIE 3JIEMEHTAPHBIE METO/Ibl XUMHUYECKOTO HCCIIEA0BAaHMUS BEIIECTB U COEAMHEHU.

3.3 | Bmagersn:

3.3.1 | CIoCOGHOCTBIO BBHIMOJHEHHSI OCHOBHBIX XHMHUUECKUX JTAOOPATOPHBIX OMepanui.




4. CTPYKTYPA JUCHUILIAHBI (MOYJI5T)

Bun HaumeHoBaHuUe pa31e/ioB U TeM /BU]I 3aHATHSL/ Cemectp | YacoB | Jlutepatypa | IIpllo
3aHATHSA / Kype AroT
Paznen | Paspea 1. "Oo0mas xumus"
Jlex OCHOBHBIC 3aKOHBI U MOHATHS XUMUH /JIex/ 1 2 J2.1J12.2 0
JIab OcHOBHBIE 3aKOHBI XUMHH. JIaOOpaTOPHBII HHCTPYKTAXK 110 TEXHUKE 1 1 JI3.1 0
6e3onacHoctu. /J1ab/
JIa6 OcHOBHbIE 3aKOHBI XUMUH. Perienue 3amad. /J1ad/ 1 1 JI1.1 0
Cp Perienrie KOHTPOJIBHOM paboThI o TemaM " OcTaToYHbIC 3HAHUS", 1 6 JI1.1 0
"O6mue 3akoHb! XuMuu" /Cp/
Jlex Crpoenue aroma. [leproanueckuii 3akoH. /JIex/ 1 4 J12.1 0
JI2.2J13.1
JIab Crpoenue aroma. Perienue 3anay. /J1a6/ 1 1 JI1.1 0
JIa6 Crpoenue atoMa. JlabopaTopHasi paboTa 1o TeMe OCHOBBIH CBOHCTBA 1 1 JI3.1 0
HEOpraHUYECKHUX coenuHeHni /J1a6/
Cp Crpoenune aroma.PemieHre KOHTPOIBHON PabOTHI IO TeMe "CTpOeHue 1 12 JI1.1 0
atoma". /Cp/
Jlex XuMmudeckast TepMOANHAMUKA U KMHETHKA. XUMHYIeKoe paBHOBecue. /JIex/ 1 6 J2.1J12.2 0
JIab XuMmudeckast TepMOAMHAMIKA U KuHeTnka.JlabopaTopHast paboTa 1 1 J3.1
"CKOpOCTh XUMHUeKo# peakuuu" /J1ad/
JIab XuMmuueckas TepMOIMHAMUKA U KHHeTHKa. Perrienue 3anay /J1ad/ 1 2 JI1.1 0
Cp XuMu4eckass TepMOIMHAMUKA U KHHETHKA. PellieHne KOHTPOJIbHBIX paboT 1 18 JIT.1 0
1o remaM " Xumuueckas TepMoArnHaMuka', "XuMudeckas
kuHetnka'". /Cp/
Jlex PactBopHI 1 ux cBolicTBa. /JIek/ 1 6 JI2.1J12.2 0
JIab PactBOpEI 1 HX cBolicTBa. Perrenne 3amau. /J1a6/ 1 J1.1 0
J1ab PactBopHI 1 ux cBolicTBa. JlaboparopHas padora "T'uaponu3 coneit” /J1ad/ 1 2 JI3.1 0
Cp PacTBOpEI 1 BX cBO¥CTBA. PerreHre KOHTPOIBHBIX PadoT 1o TeMaM 1 14 JI1.1 0
"PacTBOpEI 1 X cBolicTBa","MloHHOOOMeHHBIe peakuun”, "Tuaponms
coneit". /Cp/
Jlex DIEKTPOXUMHUYUECKUE CUCTEMBI /JIek/ 1 10 JI2.1J12.2 0
JIab DIEKTPOXUMHUYECKUE CUCTEMBI. JIabopaTopHbIe pabOThI 1 4 JI3.1 0
"OBP","Koppo3sus Mmetamio", "IIeKTposin3 BOTHBIX pacTBopoB" /J1ad/
Cp DIEKTPOXUMHUYECKUE CUCTEMBI. PellieHne KOHTPOJIBHBIX paboT IO TEMaM 1 14 JI1.1 0
"OBP", "Onexrpoxumus”. /Cp/
HKP 3amuta nabopaTtopHsix pabot /MKP/ 1 2 JI.1J12.1 0
JI2.2J13.1

5. COAEP)KAHNE TUCOUILIMHEI (MOLYJIST)

Jlexnms "OO61HE 3aKOHBI XUMUN"
OCHOBHBIC LICJTU U 32/1a91 JUCLUIUIMHBI, €€ CTPYKTYpa U CBA3b C AUCHUILUTHHAMHE B OOLICH CHCTEME TIOATOTOBKH CIICLHAIIHCTA.
OCHOBHBIE CTEXHOMETPUYCCKHE 3aKOHbI. OCHOBHBIC HAMPABJICHHS TEXHMYECKOTO MPOrpecca B OTPACITH

Jlexmus "Ctpoenue atoma"
KBanTtoBble uncna.PactipeiesieHne 31eKTPOHOB M0 YPOBHSM U IMOAYPOBHSIM. BivsiHAe CBOMCTB XUMHYECKOTO 3JIEMEHTA B
3aBHCUMOCTH OT €T0 IEKTPOHHON KOHPUTYPAIIHH.

Jlexuus "Ilepuoanyeckuii 3akon J.M1.Menneneesa"
CTpyKTypa MepHOINIeCKOi cucTeMbl. [IepHOAMIHOCTh H3MEHEHHUSI CBOHCTB XUMHUECKUX IEMEHTOB U UX COCTUHCHUH.

Jlexnus "XuMuueckas TepMOAMHAMUKA"

ITpenMeT 1 OCHOBHBIE MOHSATUS B XUMUYECKON TepMOAMHAMUKe. BUbl TepMOANHAMUYECKUX CHCTEM U ITAPAMETPOB.
Knaccnukanus TepMoarnHAMIYECKHX TIPOIieccoB. BHYTpeHH S SHEepTHA M SHTANBIHA. TeroBsie 3 (EeKTs 1 X UCIIOIh30BaHUE B
XUMHYECKOH TexHonoruu. DHTponus DHeprus [ n66ca. HampaBieHHOCTs XUMUYIECKUX peakiuil.ccienoBaHne 0CHOBOHOTO
YpaBHEHUS TEPMOIMHAMUKH.

Jlexuus "Xumnueckas kuHetuka'"

CKOpOCTh XUMHUYECKUX PEaKIUi B TOMO- U Fe€TePOreHHBIX cucTeMaxX. DaKTopsl, BIUSIOIINE Ha CKOPOCTh peakuuil. Teopus
Appenuyca. Katanuzatopsl. 'oMOreHHBIH ¥ TeTepOreHHBIIH KaTaau3. 3aKOH ISHCTBYIONIMX MacC ISl HEOOPaTUMBIX PEaKIHi.
ITpaBuna Baut-I'opda. Xumuueckoe u pazoBoe paBHOBecHe.[ToHATHE 00 0OpATHMBIX U HEOOPATUMBIX PEAKIIUAX. XUMHUECKOES




paBHOBecHe. 3aKOH ASHCTBYIONINX MacC Ul 00paTUMBIX peakiuii. @aKkTopsl, BIUSIONINE HA XUMU4ecKkoe paBHoBecue. [Tpurnum Jle
-Ilarense.

Jlexuus "PactBOpHI"
Knaccugukamus pactBopoB. CriocoObI BEIpaXXeHUS! KOHIEHTPALUU pacTBOpa.PACTBOPHI HEANEKTPOIUTOB U UX KOJUTUTATHBHbIE
cBolicTBa. 3aKkoH pa3daBieHus OcTBaNbIA.

Jlexnus " IoHHOOOMEHHBIE peaKnuy U THIPOIN3 coaen"

Teopus anexkrponauTHdeckoi aucconuaryy. CreneHb 1 KOHCTaHTa auccoruanuy. Crnadble 1 CHIIbHbIE 31eKTponuThl. CBolicTBa
PacTBOPOB AIEKTPOIUTOB. MloHHOE Ipou3BeieHne Boasl. BomopoaHslil mokaszatens. MHAMKaTOpEl. OCHOBHBIE THITHI THAPOIN3A
coneit. Onpenenenue pH B xaxaom tune. Crenens rugponns3a. GaxTopsl, BAUAIOMINE Ha MIPOLECC THAPOIN3A.

Jlexus "OKKCIUTENBHO-BOCCTAaHOBUTEIbHBIC peakiuu (OBP)"

OcHOBHBIE OHATHUS AaHHBIX peakuuid. CteneHs okuciaeHus. OKHUCIUTENbHO-BOCCTAHOBUTEIBHbBIE CBOMCTBA 3JIEMEHTOB U UX
coenuHenui. [IpaBuiio anexTporHoro Oananca. YpasauBanus OBP metonamu anexrponHoro. Tumst OBP. Baxueiimue okucaurenu
1 BOocCTaHOBUTENU. OKHUCIUTEIbHO-BOCCTAHOBUTENbHAS IBOMCTBEHHOCTh XUMUYECKHUX JIEMEHTOB.

Jlexuus "OCHOBBI ANIEKTPOXUMHUU".

[ToHsATHE PNEKTPOXUMHUYECKON cUCTeMbIl. BUIBI cucTeM. DIeKTPOAHbIN MOTEHIMAT MeTalIa. DIEKTPOXUMUIECKUN psil
HanpspbkeHui. CBOWCTBA psiJla aKTUBHOCTH. XUMHUYECKAE UCTOYHHUKH JIEKTPUUYECKOTO TOKa. ['anpBannueckuid anemeHT. [Ipunmmmn
pabotsr. Pacuer D/IC.

Jlexuus "DneKTposin3 BOJAHBIX PACTBOPOB U €r0 3aKOHOMEPHOCTH".
OCHOBHBIE TTOHATHS TIpOIlecca MEKTPONIN3a B paciiaBax U pacTBopax.IlocienoBaTenbHOCTh IPOLIECCOB, MPOTEKAIOIINX Ha
JMEKTPOAAxX Npu 371eKkTponuse. 3akoH Dapazes.

Jlexuus "Kopposus merannos".
Ornpenenenue nporuecca koppo3uu. OakTopsl BIUSIONINE HA KOPPO3HIO B pa3HbIX cpeaax. KucinopoaHas u BogopoaHas
ACTIOIsIpru3anus. 3aHII/ITa METAJIJIOB OT KOPPO3UHU.

6. POHJ OIIEHOYHBIX CPEJICTB

6.1. IlepeueHsb BUIOB OLIEHOYHBIX CPEACTB

BrImonHeHbIe U 3alUIIeHHBIC JA00OPATOPHBIE PabOTHI
BeImoHeHHBIE U 3a4TEHHBIC KOHTPOJIBHBIC PA0OTHI
3a4er 1Mo JUCLMIUIHHE

6.2. Tembl NUCLMEHHBIX PadoOT

He npenycMoTpeHo y4eOHbIM IIIaHOM

6.3. KonTpoJibHbIe BONPOCHI U 3aJaHUSs

DOC g kommerennuu YK-1

1)Haubombiree gucno monexyin (t=25°C, p=101kIla)cogepxuTcs B MOPIUH:

a) a30Ta XMMHYECKUM KOJIUIECTBOM 3MOJTb;

0) yriekucioro raza maccoi 440r;

B) BOJBI 00BeMOM 36 cM3;

r) 030Ha 00BemMoM 400 mm3.*

2)Kakoe KoJIM4ecTBO BEIIECTBAa COOTBETCTBYIOT 1 MOII0?

OTBeT: KOJIMYECTBO BEUIECTBA, KOTOPOE COACPKUT CTOIBKO aTOMOB, MOJIEKYJI, HOHOB WIIH JPYTUX CTPYKTYPHBIX SANHHII, CKOIBKO
conepxurcs B 12r yriepona 12C.

3) Bribepute npaBunbHOe yrBepkaeHHe. IIpi 0JMHAKOBBIX YCIOBHSX B IOPIHUAX KUCIOPOJa U 030HA PABHOTO 00beMa COIEPIKUTCS:
a) OJJTHAKOBOE YMCIIO aTOMOB;

0) OTMHAKOBOE YHCIIO MOJICKYIT;*

B) OJIMTHAKOBAs Macca;

T') OJJMHAKOBOE YUCIIO AIEKTPOHOB.

MHIlocrosiaras ABoragapo paBHa NA =6,02-10"23 . Uto mokaspIBaeT 3TO YUCIO?

OTBeT: KOJIMYECTBO aTOMOB, MOJICKYJI, HOHOB WJIM APYTHX CTPYKTYPHBIX €TMHUI] B OHOM MOJIC BEIIECTBA.
5)OneKTpoHeUTpaIbHbIN aTOM a30Ta cofepkut 7p u 7e. Mon N-3 comepxur:

a) 7p u 7e;

6) 10p u 7e;

B) 7p u 10e; *

r) 4p u 10e.

6)Kakue ycroBusi B XUMHUH OTHOCSITCSI K HOPMAJIbHBIM YCJIOBUSM (H.Y.)?

Ortget: Temmeparypa 0°C wmu 273K, nanenue 1 armocdepa mmm 101,3 xI1a i 760 MM.pT.CT., KOHIIGHTpaNUs BEIIECTBA | MOJIB/II.
7)OnexTpoHedTpanbHbIil aToM Kanbius cogepkut 20p u 20e. Mon Ca2+ comepkur:

a) 20p u 20e;




6) 18p u 20e;
B) 20p u 18e;*
) 20p 1 22e.
8)Kakoe BemecTBO B XUMUHU Ha3BIBAIOT IIPOCTHIM?
OTBeT: BeIEeCcTBO, COCTOSAIIEE U3 OAHOTO TUIIA ATOMOB.
9)YKkaxute 31eKTPOHHYIO KOHQHUIYPALMIO aTOMA 3JIEMEHTa C IPOTOHHBIM YHCIIOM 15:
a) 1s2 2s2 2p6 3s2;
6) 1s2 2s2 2p6 3s2 3pl;
B) 152 2s2 2p6 3s2 3p2;
T) 1522522p63s23p3*
10)B 4em mposiBIsieTCs ABOMCTBEHHAS IPHPOIA IEKTPOHA e- 7
OTBeT: 2NMEeKTPOH 001a1aeT Kak CBOMCTBAMH YAaCTHI[BI — UIMEET Maccy, 3apsl, TaK U BOJIHOBBIMH CBONCTBaMHU — JUIMHA BOJIHBI,
CIOCOOHOCTH K Ju(pakuny 1 UHTEpdepeHIun.
11)OMHOOCHOBHBIM KHCIIOTaM OTBEYAIOT BCE KUCIOTHBIE OCTATKH:
a) CH3COO-, SO42-, S2-;
6) NO3-, NO2-, CH3COO-;*
B) NO2-, SO32-, NO3-;
r) CH3COO-, PO43-, Cl-.
12)Kakue GpyHKIIMH B TEPMOANHAMUKE, XapaKTEPU3YIOT COCTOSTHHE U CBOMCTBA CUCTEMBI.
OrtBet: BHyTpeHHss SHEprus, SHTAIBIN, SHTpOIH, SHeprus [ nooca.
13)VkakuTe ypaBHEHNE PEaKINH,B Pe3yIbTaTe KOTOPOH CTENEHb OKUCIICHHUS aTOMOB a30Ta IoHmkaercs ¢ 0 m1o-2:
a)N2 + 4H20 = N2H4 + 40H-;*
6)N2 + 4H20 = 2NH20H + 20H-;
B)N2 + 6H+ = 2NH3;
r)N2 + 8H+ = 2NH4+.
14)Uro xapakTepu3HpyeT MOHATHE AIEKTPOOTPULIATETHHOCTH?
OTBeT: 3TO CIIOCOOHOCTB aTOMA B COCIMHEHUSIX IIPUTATHBATh K CE0E JIEKTPOHBI.
15) Peakruu, uaymue ¢ BhIIEIEHHEM TETIOTH Ha3bIBAIOTCS:
a) SHIOTEPMUIECKUMHU;
0) KaTaIUTHYCCKUMHU;
B) 9K30TEPMHICCKUMH; ¥
T') HeOOpPaTHUMBIMH.
16)Uro xapakTepusyeT QYHKIHs Ha3bIBaeMas SHTPOIUen?
OTBeT: SHTPONUS XapaKTEPU3YET MEPY HEYNOPAAOUEHHOCTH COCTOSIHUSI CUCTEMBI.
17) Ilporecc, naymuii pr IMOCTOSHHOM 00beMe, Ha3bIBAaeTCs:
a) U300apHBI;
0) M30TEepMHUYECKHIA;
B) aMa0aTHBIN;
T) U30XOPHBIN. *
18)IIpu kakoM yCIOBUHM B XUMHUECKOW KHHETHKE HAcTylaeT paBHOBecHe?
Otser: [Ipu ycnoBun, 4To CKOPOCTH MPSIMON PEAKIIMU PaBHA CKOPOCTH OOPAaTHOM peakiny U MPOU3BEACHHE KOHIICHTPAIUI
MCXOJHBIX BEIIECTB PaBHBI IPON3BEICHHUIO KOHIIEHTPANNI TPOIYKTOB PEAKITHH.
19)¥YBenuuuth BBIXOJ NPOAYKTOB 00paTiumoil peakuuu N2(r)+3H2(r)=2NH3(r) +Q moxHO:
a) TIOBBIIIAs AaBJICHUE; ¥
0) UCIONTB3YS KaTaJIN3aTop;
B) yMEHBIIIAsi KOHIICHTPAIHIO BOIOPO/A;
T) MOBBIIIAS TEMIEpPaTypy.
20)B yem cytb npunnuna Jle - [llarense?
Ortget: Ecnin Ha cucTeMy, HaXOAAIIYIOCS B COCTOSTHUM XMMHUYECKOTO PAaBHOBECHS OKa3aTh BHEIIHEE BO3JCHCTBHE B BH/E N3MECHCHHUS
TeMIIePaTypbl, AaBICHUS HIH KOHICHTPAIUU, PABHOBECHUE CMECTHTHLCS B CTOPOHY TOI peakIiy, KOTopasi OCIa0HT MPOU3BEICHHOE
BO3JEHCTBHE.
21) BoaHble pacTBOPHI IEKTPOIUTOB IIPOBOAAT MEKTPHUSCKHUI TOK 3a CUET:
a)TOJBKO JJICKTPOHOB,;
0)KaTHOHOB U DJIEKTPOHOB;
B)aHHOHOB M 3JI€KTPOHOB;
T)KaTHOHOB M aHHOHOB. *
22)Kakue cucTeMbl B XMMHUH Ha3bIBAIOT FE€TEPOTCHHBIMU?
OrtBetr: CHCTEMBI, COCTOSIIIINE U3 BEIIECTB B Pa3HBIX arperaTHbIX COCTOSHMSX ((azax).
23)Oxpackanakmyca OyseT CHHEH B:
a)BoJIe;
6)BonHoM pactBope NaCl;
B)BoAHOM pactBope HCI,
r)BogHOM pactBope KOH.*
24)Kak BrusieT TemMIneparypa Ha CKOpOCTh XUMHUIECKOH peakiuu 1o npasuny Bant-I'odda?
Ortset: [Ipu noBeIeHNN TeMIepaTypsl Ha Kaxabie 10 rpagycoB CKOPOCTh y GONBIIMHCTBA XUMUYECKUX PEaKIHi BO3pacTeT OT 2 10
4 pas.
25) OANHAKOBYIO CTENICHb OKUCIICHUS KeJIe30 MPOSIBISIET B COSANHEHUSX:
a) FeO u FeCO3;*




6) Fe(OH)3 u FeCl2,;

B) Fe203 u Fe(NO3)2;

r) FeO u FePO4.

26)Kakue peakiiuy B XMUMHU HA3bIBAIOTCS KATATUTHICCKIMU?

OtBet: Peakuuu ¢ UCIIONB30BaHUEM KaTaJIU3aTOPOB, KOTOPHIE MEHSIOT CKOPOCTh PEAKIMH, CAMHU MPH 5TOM HE PACXOIYIOTCS.
27) Xumuyeckas CBA3b B MOJIeKyJe Opoma Br2:

a) HOHHAS;

0) MeTayIn4yecKas;

B) KOBaJICHTHAs HemosipHast;*

T') KOBaJICHTHAs MOJIAPHAS.

28)B 1eM 0cOOEHHOCTh TOMOT€HHOTO KaTanu3a?

Ortget: Katanuzarop u pearupyromiye BelecTBa HaxoAsaTcsl B OTHOM arperaTHOM COCTOSIHUM.
29) Bribepurte onpezeneHie XapakKTepu3yrolee IPOIece KUIKOCTHOW Tudy3un:

a) B3aMHOE TTepeMEeIINBaHAe KOMIIOHEHTOB, IPUBOIAIIECE K BRIPAaBHUBAHNIO KOHIIEHTPAIINH; *
0) mpotiecc pacTBOPEHHsI HIIEKTPOIUTOB O ACHCTBHEM BOJBL;

B) MPOLIECC IPUCOEIMHEHHSI BOJIbI K MOJIEKYJIaM, aTOMaM HMJIM HOHAM;

T) TIPOIIECC PACTBOPEHHS AIEKTPOIIUTOB MO ACHCTBHEM JIEKTPUIECKOTO TOKA.

30) Ot gero 3aBUCAT KOJUTUTATHBHBIE CBOWCTBA PaCTBOPOB?

OTBeT: KOJUIMTaTUBHBIE CBOICTBA 3aBHUCAT OT KOHIIEHTPALIMU PacTBOpa.

DOCH! ga komnerennaun OITK-3

1)JIerde ocTanabHBIX IEPEUUCIICHHBIX 3TIEKTPOH TEPSIET aTOM:

a) Na;*

6) Mg;

B) Al;

r) Si.

2)YTto0 periaMeHTHPYET IIPaBIIIO 3IEKTPOHHOTO Oanmanca?

Ortsert: 1o mpaBuITy 31€KTPOHHOTO OallaHCa YHUCIIO HIEKTPOHOB OTJAHHBIX BOCCTAHOBUTEIEM PABHO YUCITY JIEKTPOHOB IPUHATHIX
OKHCIIUTETIEM.

3) Cxopocts peaknun N2(r) + 3H2(r) «» 2NH3(r)Q>0 MOXHOYBEIHYHTS,

a) IOBBICUTH TEMIIEPATYpY;

0) UCmoJIb30BaTh KaTaIu3aTop;

B) YMEHBILUTD JABIICHUE;

T) TOHU3UTH TeMIeparypy.*

4)I1o xaxoMy ITPaBIITY MOXHO PACCUHTATh CTEIIEHb OKUCICHUS JIEMEHTa, €CIIH OHA HEe MOCTOsSHHA?

OtseT: CymMa Bcex CTENeHeH OKUCIEHUS BCEX aTOMOB B MOJIEKYJIE PaBHA HYIIIO.

5)K OKHCIHTETBHO-BOCCTAHOBUTEIFHOM PEaKIIMN HE OTHOCUTCS:

a) NaOH + HCl = NaCl + H20;*

6) 6HCI1 + 2Al = 2AICI3 + 3H2;

B) 2KMnO4 = K2Mn0O4 + MnO2+02;

r) 2H2 + 02 = 2H20.

6)IlepeuncnuTh HEJOCTATKU KUCIOTHBIX aKKyMYIISITOPOB.

OtBeT: HeOoMbIIas YeNbHAs SHEPT UL, CAMOPA3Ps IPH XPaHEHUH, UCIIONIb30BaHIE TOKCUYHOTOTSKENIOT0 METallia IpH
W3TOTOBJICHUH — CBHHEII, 1 HCIOJB30BaHIE CEPHON KHUCIIOTHI.

7)I1pu noBBIIIIEHNH TeMIepaTypsl Ha 20° CKOPOCTh peakuH BeIpocia B 16 pa3. TemmepaTypHbIH K03 QUIIMEHT peakuy paBeH:
a)2;

0) 2,5;

B) 3;

r)4.*

8)Kakune mokpsITHS HCHONB3YIOT IPU XMMUUECKOIT 3aIiuTe METaJIOB OT KOPPO3uu?

Ortget: Kpacku, sMmaiu, CMOITBI, OKCHIHEIS, (pochaTHBIC, HUTPUIHBIC TIOKPBITHSL.

9)MonsapHast KOHIIEHTPAIHs YUCICHHO paBHA XUMIYECKOMY KOJTHYIECTBY PACTBOPEHHOTO BEIlECTBA (MOJIB) B!

a) 100 r pactBopa;

6) 100 1mM3 pacTBOpUTEIIS;

B) | KT pacTBOpA;

r) 1 mutpe pactBopa.*

10)Kaxkoii nmporiecc Ha3bIBaeTCS OCMOCOM?

OtBet: OcMOC - 3TO TPOIIECC OAHOCTOPOHHEH AN HY3HH MOJICKYIT paCTBOPHUTEN Yepe3 MOITYIPOHUIIAEMYIO MEMOpaHy B
PacTBOPEHHOE BEIIECTRO.

11)IIpu yBenudyeHuu naBieHus B 2 pa3a CKOpocTh XuMuieckoil peakiuu 2H2(r) + O2(r) = 2H20 Bo3pacTer B:

a) 2 paza;

0) 4 paza;

B) 6 pas;

r) 8 pa3.*

12)Yto BEIpaXkaeT KOHCTaHTA AIEKTPOIIUTHICCKON TUCCOIIHAIINH?

OtBeT: OTHOILICHUE YHCIIA MOJIEKYI MIEKTPOINTA HOABEPTTIIIXCS TUCCOMUALUH K O0IIeMy YUCITY PACTBOPCHHBIX MOJICKYII.
13)IIpu HOpMaNBHBIX YCIOBUSAX TEMIIEpaTypa raza paBHa:




a) 0°C; *

0) 25° C;

B) 20°C;

r) 273°C.

14)Uem xapakTepuzyeTcst Mpoliecc BOCCTAHOBIEHHS JIEMEHTa B OKHUCIUTEIbHO-BOCCTAHOBUTEIBHOMN peakimn?
Ortsert: IIporuecc BOCCTaHOBIIEHHUS - 3TO NMPOLECC MPUHSITHUS AEKTPOHOB, TPU KOTOPOM CTENEHb OKUCIEHUS JIEMEHTA TOHMKAETCSI.
15)Kaxkoit B3 nepeyrcIeHHbIX HIDKE aTOMOB UMEeT HaHOOJIBIINH paguyc:

a) H;

0) K;*

B) Li;

r)F.

16)IIponomkure (GopMyaHpOBKY 3akoHa ABOraapo: «B paBHBIX 00BEMax MOOBIX T'a30B, B3SATHIX IPU OJUHAKOBOW TEMIIEpaType U
JIABIICHUH. ..»

OTBeT: COAEPKUTCS OTMHAKOBOE YHCIIO MOJICKYIL.

17)Hau6omnbImee 9ucino aTOMHBIXOpOUTAIE CONep KUTCS Ha!

a) p — MOJIypOBHE;

0) s — IOypOBHE;

B) f — moxypoBHe; *

r) d — moxypoBHe.

18)Kakue coequHeHNs] B XUMUY Ha3bIBAIOT OKCUIAMH?

OtBeT: OKCHIBI — 3TO COCIMHEHNUS, COIEPIKAIINe B COCTABE XUMHUYECKUH AIEMEHT U KHCIIOPOJ.

19)B xakux COeANHEHUSIX XJIOP MOKET IPOSABIIATH TONBKO OKHCIUTEIbHbBIE CBOMCTBA!

a) NaClO4; *

6) KCI03;

B) CI20;

r) HCI.

20) YTo MpOMCXOANT C TEIUIOTOW B 3HAOTEPMHUYECKON peakiun?

Otser: Tennora B X0/1e¢ XUMHUUECKON pEeaKIMU MOTJIOMIAETCA.

21)PacTBOPUMOCTB — 3TO MaKCHMalbHasi Macca BEIIECTBA, KOTOPYIO MOXKHO paCTBOPUTH IIPU JaHHOU TeMIIepaType B:

a) 100 r pactBopa;

6) 100 r pacTBopuTeS;*

B) | T pacTBOpA;

r) 100 Mx pacTBOpa.

22)[IepeuncanTh YCIOBHS, OTHOCSIIUECS K CTAHAAPTHBIM YCIIOBUSIM B TEPMOJMHAMUKE.

Otgert: Temmieparypa 25°C(298K , napnenne 1 atm. (101,3 kIla; 760 MM.pT.CT.).

23) [pu >neKTpoau3e KaKoro BOJHOTO pacTBOpa Ha KaToJe OyIeT BBIIEIATHCS TOJIBKO BOAOPOa?

a) CuSO4;

6) SnCl2;

B) K28§;*

r) ZnBr2.

24)Ha 4to pacxomyeTcs SHEpIusl aKTUBALMH MOJICKYJIAMH, BCTYIIAIOIIUMH B XHMHYIECKYIO PEaKIUIO IT0 TeOpHH AppeHnyca?
Otget: Ha mpeosoreHre OTTaIKUBAHUS AEKTPOHHBIX 000I0UEK MOJIEKYJ, Ha Pa3phIB CTAPBIX XUMUIECKUX CBA3eH, 00pa3oBaHM
aKTHBUPOBAHHOT'O KOMILIEKCA 1 00pa30BaHHE HOBBIX XUMUYIECKUX CBSI3CH.

25) Tlpu aHOIHO# 3amIKMTE METallIa OT KOPPO3HH, 3aLIMIIAEMbIH METaIUT TIOKPHIBAIOT:

a) MCHee XUMHUYIECKH aKTHBHBIM METAJJIOM;

0) MeTayuIOM, MEKTPOAHBIN MMOTEHIMAT KOTOPOTO HIXKE; *

B) METAJUIOM, SJIEKTPOAHBIN OTEHLMANl KOTOPOTo OOJbLIE;

T') METaJUIOM, KOTOPBII CTOUT B sy HANIPSDKEHHS TI0CIIE BOJOPOIA.

26)Kakwue peakiiu Ha3bIBAIOTCSl OOpaTHMBIMU?

Otset: OOpaTHUMBIE 3TO TaKUE PEAKIHH, TPOTYKTH KOTOPBIX, B3aUMOACIHCTBYS MKy cOO0H, 00pa3yroT HCXOAHBIC BEIECTRa,
MPOTEKAIOT KaK B IPSAMOM, TaK U B 0OpaTHOM HAIPaBICHUH.

27) B ranpBaHmueckoM deMenTe Skoou-/laHnams:

a) MeJb SABJISCTCS aHO/IOM;

0) LMHK SIBIISIETCS KATOJIOM;

B) SJICKTPOHBI IIEPEXOAAT OT IIMHKA K Me/IH; *

T') MeIb PACTBOPSAETCS B Ipoliecce padoTHI.

28) Uro BBIpa)kaeT MOJIIpHAs KOHIEHTpAIUs pacTBOpa?
Ortset: KonuuecTBo MoJiel pacCTBOPEHHOI'0 BEILIECTBA B OJJHOM JIMTPE PACTBOPA.
29) OTMeThTE ypaBHEHHE peaklMM, B Pe3yJbTaTe KOTOPOH CTENEHb OKUCIEHUS aTOMOB XJopa nosblmaercs ¢ 0 xo +7:

a) HC1+ 2H20 = CIO2 + 5H+;

6) CI2 + 6H20 =2ClO3- + 12H+;

B) C12 + 8H20 = 2CI04- + 16H+;*

r) 2HCI + H20 = CI20 + 4H+.

30)Kaxk BinuseT qaBiIeHHE Ha PACTBOPHMOCTH I'a30B B KUIKOCTSIX?
Ortser: [Ipu yBenu4ueHUH JaBICHUS pACTBOPUMOCTD I'a30B BO3PACTACT.

TumoBsle BONPOCHI K MPOMEKYTOYHOM aTTecTalMy 00YJaIOIUXCS 10 AUCLUIIIIMHE




1. OCHOBHBIE 3aKOHBI XUMHHU. 3aKOH COXPAaHEHHUs] MAcChl BEIIECTB. 3aKOH ITOCTOSHCTBA COCTaBa. 3aKOH ABOTaApO U €ro
CIIEJICTBHSL. 3aKOH 9KBHUBaJIeHTOB. ONpe/ieeHne S5KBUBAJICHTHBIX MACC IPOCTBIX U CIIOMKHBIX BEILECTB.

2. Teopun crpoerus atoma Pesepdopra u bopa. CocraB atoma. OTHOCHTENBHAS aTOMHAsI Macca JIEMEHTa.

3. KBanTOBBIE UMCHA.

4. Pacnipenenenue a5eKTpOHOB MO PHEPreTUUECKUM YpPOBHSAM M moaypoBHsM. [Ipunuun ITaymu. ITpaBuno Xynna. Ilpasumno
KneukoBckoro.

5. ITonsarne 06 s-, p- ,d- ,f- snemenrax. XapakTep COeAMHEHUH MMH 00pa3yeMBbIX.

6. INeproandeckuit 3akoH. CTpyKTypa mepruogndeckoil cuctemsl. [IoHsTHE O TpyNIax, MOATPYNHAax M IHEPHOIAX.

Hepnozmqecxoe HU3MEHEHHE CBOMCTB XMMUUYECKUX 3JIEMEHTOB B rpymnmnax v repuoaax: 3apsaa saapa; paanyc aromMa; SHEPIrus
HOHU3ALWH; SHEPTUsA CPOACTBA K IJICKTPOHY; JICKTPOOTPULATCIIBHOCTD; OKUCIIUTCIIbHO-BOCCTAHOBUTCIIBHBIC CBOMCTBA.

7. IlonsaTue o BHyTpeHHel 3Hepruu cucreMsl. IlepBblii 3akoH TepMoauHaMuku. Ero npuMeHeHue A U30XOPHBIX U
1300apHBIX MTPOLIECCOB.

8. [Monste 06 sHTanbnMu. 3akoH ['ecca u ero cnexcteus. [loHsTHE 0 TeruoTax 00pa3oBaHMs CIOXKHBIX BellecTB. Pacuer
W3MEHEHHUS SHTANBIINH TIPH XUMAYECKIX PEAKIHIX.

9. IMonsTue 06 sHTponMu. BTopoil u TpeTuit 3akoHbl TepMoauHamMuku. CTaHIapTHAs SHTpoNuUs BemecTsa. Pacder
U3MEHEHHUs SHTPOIIMU CUCTEMBI.

10. INonsTre 06 M300apHO - H30TEpMUUECKOM TMoTeHIaie. OCHOBHOE ypaBHEHHE TEPMOAWHAMHUKH. YCIOBHS BO3MOYKHOCTH
IpoTeKaHus nponecca. Pacuer m3meHeHns cBoboxHoM sHeprun [ 'nbdocea.

11. Xumuueckasi KuHeTuKa. CKOPOCTh XUMHUYECKOH PeakUUd B TOMOT€HHOW M IeTepOreHHON cucTeMax. 3aBUCHMOCTD
CKOPOCTH XMMHUECKOH PeakMu OT KOHLIEHTpauu. OU3N4eCKUil CMBICT KOHCTAHTBI CKOPOCTH XMMUYECKOH PEeaKIH.

12. BrnusiHre TemmnepaTypsl Ha CKOPOCTh Xummdeckol peaknuu. [Ipasmio Bant Todda u Temmeparypubiii kodpdumneHT.
Teopust AppeHuyca. 3aBHCUMOCTb CKOPOCTH XUMHYIECKON PEaKUH OT 3HEPTUH aKTHBAIUU.

13. Karanus. OcHOBHbIE MONOKEHUS] TEOPUH KaTaau3a. MeXxaHH3M FOMOTE€HHOTO M T€TepOreHHOro KaTaiu3a.

14. IonsTre 00 0OpAaTHMBIX peakIUiIX U XUMHISCKOM PaBHOBECHH. 3aKOH JIEHCTBYIONIMX MAacC IS OOPATHMBIX CHCTEM.
CBs13b KOHCTaHTHI PABHOBECHS C TEPMOIMHAMUIECKIMHU (DYHKITHSIMHU.

15. [Ipunuun Jle-lllarense. BausHue u3mMeHeHus TeMneparypsl, JaBlI€HUs, KOHLIEHTPAllMM BELIECTB HAa CMEIIEHUE
PaBHOBECHS B CHCTEME.

16. OO0mas xapakTepucTHKa pacTBOpoB. CIIOCOOB! BRIpaKEHHST KOHIICHTPAIUi PacTBOPOB.

17. TepmoauHaMuKa MPOLECCOB pacTBOpeHUs. BiausHue TemmepaTypsl U JaBlI€HUs HA PaCTBOPUMOCTb BELIECCTB.

18. KomnuratuBHble CBOMCTBA WaealbHBIX pacTBOpoB. 3akoH BauTt-T'odda. 3akon Payns u ero cinenctsus. CriocoOb
OIpEeIENIEHUS] MOJIEKYIISIPHOM MacChl pACTBOPEHHOIO BELLIECTBA.

19. [onsaTue 06 snexrponurax. Teopus MeKTpoOIHTHYECKON Aucconuanyn. OOMUN MPUHINT TUCCOIMAITIN. DIEKTPOIHTHL.

OCHOBHBIC MTOJIOKEHHSI TEOPHHU TEKTPOIUTHUCCKOH qucconuanu. Jucconuanus KUCIoT (0JJHO- 1 MHOTOOCHOBHBIX), OCHOBAaHUIA
(0[THO- ¥ MHOTOKHCIIOTHBIX), COJIEH (CPETHUX, KUCIBIX, OCHOBHBIX).

20. KonmuraTtnBHbIE CBOHCTBA pacTBOPOB AMEKTPONUTOB. V3oToHMueckuit ko3 ¢punment. Crenens auccormarmu. [lorsTre o
CHJIBHBIX U CIa0bIX AIEKTPOIIUTAX.

21. CnaOble snekTpoauThl. KoHcTaHTa Aucconuanuu. 3akoH paszbasieHus OCTBajbaa.

22. CuIIbHBIC AJIEKTPOIUTHL. AKTUBHOCTb MOHOB. [lOHATHE O KaKylIelcs CTENeHU IUCCOIMAIINU.

23. Honnoe npousseneHue Bogsl. Ilokazatens Bogopona. MHAMKATOPEL.

24, HoHHo-00MEeHHBIE peaklui B PACTBOPAX JJIEKTPOIMUTOB. YCIOBUS HEOOPATHUMOCTH HMOHHO-OOMEHHBIX PEaKIHH.

25. XKectkocts Bombl. BpemeHHas u nocrostHHas. CiocoOBl yCTpaHSHUS .

26. Tunponus coneit. O6paTuMocTh Tuaponm3a. CteneHs ruapoin3a. KoHCTaHTa ruposn3a. YCIOBUS YCHICHUS THAPOIIU3a.
T'unponu3 pasnuyuHbIX TUIIOB COJIEH.

27. OxucnurensHo-BoccTaHoBUTeNbHBIE peakuuu (OBP). TlonsTHe 0 cTeneHu OKHCIEHHUS, OKUCIUTENIX U

BOCCTaHOBUTEISAX. BaxkHelne OKuCInTen 1 BOCCTAHOBUTEIH.

28. MeToabl cocTaBlIeHUs] YPABHEHUH OKUCIUTEIIbHO-BOCCTAHOBUTENBHBIX peakuuil. OBP B pasnuuneix cpenax. Tunst OBP.
29. Teopus >MeKTPOIHBIX MOTEHIMATIOB. YpaBHeHHe HepHcra. OmnpeneneHue CTaHIApTHBIX 3JIEKTPOJHBIX MOTEHIIUAIOB.
YcTpoHcTBO BOAOPOAHOTrO 3eKTpoaa. P HanpskeHuil MeTaios.

30. lanpBaHWYECKHE JIEMEHTHI. YCTPOWCTBO M MpHHIMI padoTsl. Pacuer DJIC.

31. OIeKTpoIu3 B pacliiaBaX M PacTBOpax NEKTPoIuTOB. [locnenoBaTensHOCTH MPOIECCOB MPOTEKAIOIUX HA aHOIE H
kaToze. 3akonbl Dapajes. Pacuer 00bemMa 1 Macchl BELIECTB, BBIICIUBIINXCS MIPH dJIEKTpoiu3e. [I[puMeHeH e 31eKTpou3a.

32. Koppo3sns meramuioB. Xumudeckas ,3JIeKTpoxuMudeckas. CrocoObl 3aIIUThl METAJUIOB OT KOPPO3UH.

33. Axxymynstopel. Kucnorusie. [lenounsie. [TpuHmm paGoTsI.

TunoBsle 3a1aHUs MO JUCIUILINHE:

1. PaccunrtaTh 3KBHBaJeHTHBIE Macchl ciemyronmx coeannenuii PbO, H2Cr207, Na2SiO3, Sn(OH)2, Al, CrOHCI2.

2. PacmircaTh SMEKTPOHHYIO KOH(UTYpAIMio aToMa MapraHiia. YKa3aTh BO3MOJKHBIE BaJICHTHOCTH M XMUMHUYECKHE CBOMCTBA.
Onucats KBAHTOBBIMH YHCIIAMHU BaJEHTHBIE 2EKTPOHBI aTOMA.

3. Paccunrarhs TemnoBoi 3QdeKT peakuuu ropeHus aneTuieHa (H.y.)

4. PaccunrtaTth, BO CKONBKO pa3 U3MEHUTHCSI CKOPOCTh XMMUYECKOH peakluy , €ClId YBEIUUUuTh TeMiepaTtypy ¢ 50 no 80
rpaxycoB 1o Llenbcuto, TeMepaTypHslii ko3 (UIUCHT paBeH 3.

5. Kyna cmectuthes xumuueckoe paBHoBecue cucteMbl A(T) + 2B(r) «>C (k) AH<O0 ; eciu

YBEIUUYUTh TEMIIEPATYpy
MOHU3UTH KOHIIEHTpALUIO Beuiectsa B
[IOHU3UTH JABJICHUE B CUCTEME




HammucaThb BbIPAKEHUEC JJIs1 KOHCTAHThI pPAaBHOBECHSA HaHHOfI peakuuu.

6. Paccuntare MomsipHyro koHueHtpamuro 200 r 20% pactBopa xnopuaa kamenus ([1=1,015 r/mi).

7. Ha ckonbko moHM3uUTHCS JaBieHue napa Haja pactBopoM mipu 25 °C, conmepxkammm 15 1 rimoko3sl B 150 r Bogsl. JlaBneHue
mapa HaJl YHCTBIM pacTBOpuTenIeM(IIpH TOH ke TemmepaType) paBao 26 klla.

8. Hanwucats peakuun ruaponusa coneit K2CO3, NaCl, MnSO3, FeSO4 ykazats pH B kaxaoM ciiydae THIPOJIU3a.

9. YPOBHATH METOJZIOM 3JICKTPOHHOTO OanaHca

Na2S03 + KMnO4 + H2SO4 = Na2S04 + MnSO4 + K2S04 + H20
10. Paccunrates D/IC ranbBaHUYECKOTO DIEMEHTA, COCTOSINEro U3 MUIACTHH OJI0BA M MEJH, NMPH UX KOHLIEHTpAIUU B
pacTBopax cooTBeTcTBeHHO [1] Monb/n u [0,01] Monb/1. Yka3aTh HampaBiIeHUE JBIKCHHUE 3JICKTPOHOB.

KonTpomnbHbIe pabOTHI 10 TEMaM:

. Ctpoenue atoma

. XuMuueckas TepMOJUHAMHKA

. XuMuueckas KHHETHKa

. PacTBOpEI 11 HX cBOliCTBa

. NoHOOOMEHHEBIE peaknuu

. 'upponus coneit

. OKHCAUTENBHO-BOCCTAHOBUTENBHBIE PEAKIIHU
. DIEKTPOXUMHUSL
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6.4. MeTroaquueckue MaTepHuaJibl, ONpee/siolue Npoue1ypbl OlleHHBaHHA

Pemenue THITOBBIX 3a/1aHMH, TECTOB, 3aIITa TEOPETUIECKOTO MaTepraa Ha Ja00OPaTOPHBIX 3aHATHAX.
JlabopaTopHast paboTa CUMTAETCS CAAHHOM, IIPH BHIIOIHEHNUH CIEAYIOMINX YCIOBHIA:CTyI€HT Ha HeH IIPHCYTCTBOBAI, BBITOTHUIL,
3aIUTHI TEOPETHYECKUI MaTepuai o JaHHOH Teme. KoHTposbHas paboTa CYNTaeTCsl BBIIOJHEHHOMN, IPH PEIICHUN CTYJCHTOM
70% 3amanuil conepxKaluxcs B BapuaHTe.

3ader Mo JUCIUIUIMHE CTAaBUTCS IT0 UTOTaM PabOTHI 00YJarOIEeTocs B TEYEHUE CEMECTPa, BEIPAKCHHBIM B BUIE BBHITIOIHEHUS
KOHTPOJIBHBIX paboT, paboThl Ha KOJUIOKBUYMAX, BHIIOJHEHHUS U 3aLIUTHI 1a00PaTOPHBIX padoT.

7. YHEBHO-METOJUYECKOE 1 THOPOPMAIIMOHHOE OBECIIEYEHUE JUCHUIIJINHBI (MOAY JIS)

7.1 PexoMeHayemMasi TUTepaTypa

7.1.1. OcHoBHasl TUTepaTypa

ABTOpBI, COCTaBUTEIU 3arnaBue W3narenscTBO, TOA
JI1.1 |I'nunka Huxonai 3amaun ¥ ynpakHeHUs Mo o0miel XxuMun: yaed. mocodue Mocksa: Unterpai-
JleonnnoBuu IIpecc, 2001
7.1.2. lonoTHUTeIbLHAsS JIMTepaTypa
ABTOpBI, COCTaBUTETH 3armaBue W3narenscTBO, TOI
JI2.1 [Pocun U. B., Tomuna |OOmas u Heopraundeckas xumusi. CoBpeMeHHBIN Kypc: YaeOHoe Mocksa: U3garenscTBo
JL L. nocobue i 6akaJaBpoB IOpaiir, 2016
JI2.2 | Kopoun Hukomnaii OO6mast XuMusi: yaeOHUK Mockga: Beicmas mikona,
BacunseBuu 2007
7.1.3. Meroauyeckue pa3padoTku
ABTOpBI, COCTaBUTEIN 3arnaBue W3narenscTBo, oA
JI3.1 | 3aiiues B. I1., XuMHA: METOANYECKHE YKa3aHU 0 BBITIOTHEHUIO Ta00PaTOPHBIX Hosocubupck: CI'YBT,
Mokposunkas H. IT., | pabot 2018
Kupunrok A. U.
8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUME JUCHUIIJIUHbBI (MOAYJIS1)
Hasuaueunne Ob6opynoBaHue
YueOHast AyAUTOPHS i | AyautopHast nocka; Kommiuekt yue6Hoi mebenn; KoMIUIEKTb XMMUYECKOH MOCYAbl U PEaKTHBOB
HpOBEACHUS TPYMIOBBIX U | IU1sl IPOBECHHS XMMHYECKOTO TIPAKTHUKyMa; BeITspkHOM mikad
WHIBHAAYaTbHBIX KOHCYIbTaNi
YuebHas ayqUTOPHs quis | AynuropHas mpocka; Kommiexr yge6HoM Mebenn; KoMImIekTsl XUMHYeCKOH MOCYIBl U PEaKTHBOB

NPOBEJCHHUS TEKYLIETr0 KOHTPOJIS
Y IPOMEXKYTOYHOH aTTecTalnu

JUIS IPOBEICHUS XUMUYECKOTO MPaKTUKyMa; BeITskHOI mikad

YaebHas AyIUTOPHS TUTS
NPOBEJCHHS TEKYIIEr0 KOHTPOJIS
U IPOMEXYTOYHOH aTTecTaluu

AynuropHast nocka; Komruiekt ydeOHON MmeOenn; MynbTuMenniiHOe 00OpYIOBaHHE: MPOCKTOP
(cranmoHnapHsIif), 3xpaH (crannoHapHsIH), [TK (mepeHocHOiT)

VuebHas AyIUTOPHS JUISt
TIPOBEICHISI 3aHATUN

AynutopHas nocka; Kommuekr yueOHoN mebenu; MynbTuMenuiiHoe o0OpyqOBaHHUE: MPOEKTOP
(cranmoHapHsIif), 5kpaH (ctannoHapHsIi), [TK (mepenocHoiT)




JICKIIMOHHOI'O THIIa

VYyeOHnas AyAUTOPHS IS
MIPOBEIICHHS TEKYIIETO0 KOHTPOJIS
Y TIPOME)KYTOYHOH aTTeCTaIliH

AynuropHas nocka; Kommiekt yuebHoii medenu

Yuebuas ayJAUTOpHs JUTS
HPOBECHUS IPYIIOBBIX u
WHIVBHUIYaIbHbIX KOHCYIbTAIUI

AynutopHas nocka; Kommexr ydeOHol mebeny; 6 KOMIIIEKTOB AT J1abOpaToOpHOil pabGOTHI MO
OTIPENIEJIEHUIO JKECTKOCTH BOABI (LITATUBBI C MpOOMpPKaMu, HaOOp XMMHUYECKHUX pPEareHToB); 6
KOMIUIEKTOB IS JIJaOOpaTOpHOH pabOoThI IO ONPENETICHHUIO 3IEKTPOIPOBOAHBIX PACTBOPOB CONEH
(IIK-2mT., WCTOYHMK TOKa-3 INT., INTATHBEI C TPOOMPKAMH, 3IEKTPOABl H3MEPUTEIBHEIE,
JNMEKTPOABI CPaBHEHHUs); 6 KOMIIIEKTOB AT J1abopaTopHOil paboTBI MO  OHpENeNICHHIO
HMOHOOOMEHHBIX peakiuil (IITaTHBBI ¢ NMPOOMpKaMu, HaOop peakTHBoB, pH-merpsl); BeITsbKHON
mkad

YaebHas AyIUTOPHS JUTS
OPOBEACHUS  TPYIIOBBIX u
WHANBUIYaIbHBIX KOHCYIIbTaLlHI

AynutopHas nocka; Kommekr ydeOHol MeOenw; 6 KOMIUIEKTOB AJS J1abOpaToOpHOi paboOTHI mO
OTIPENIECIEHUIO JKECTKOCTH BOABI (IITaTUBBI C MPOOMpPKaMu, HaOOp XMMHUYECKHUX pPEareHToB); 6
KOMIUIEKTOB JUIs JIJaOOpaTOpHOH paboThI IO ONPEIETICHHIO 3IEKTPONPOBOAHBIX PACTBOPOB CONEH
(IIK-2mT., MCTOYHMK TOKa-3 INT., IITAaTHBEl C TPOOMpPKAaMH, 3IEKTPOIABl H3MEpUTEIBHEIE,
JNMEKTPOABI CpaBHEHUs); O KOMIIIEKTOB AT J1abopaTopHOil paboTBl MO  OIPENeNICHHIO
MOHOOOMEHHBIX peakuuil (WTaTUBBl ¢ MpoOupkamu, HAOOp peakTuBOB, pH-meTpbl); BuITsSOKHON
mkad

[Tomemenne i | Kommnekr  yaeOnot wmebemm; I[IK — 10 mT., nomkimroueHHBIX K cetd  "HHTepHer" w
CaMOCTOSITEJIbHOM paboThl | oOecneunBaOIIMX ~ AOCTYIl B OJJNEKTPOHHYIO  MH()OPMAIIMOHHO-00pa30BaTENbHYI0  Cpeay
00y4aroLxcs YHuBepcuTeTa.

Kabuner xummm - yueOHas | AyauTopHas mocka; Kommiekt ydeOHOH Mebenu; KOMIIEKTHI XUMUYECKOH MOCYIbl H PEaKTHBOB
aymuTopWs U1 TPOBEACHHUS | IS TPOBEICHUS XUMUIECKOTO MIPAKTHKYMa; BBITSDKHOM mIKad

71a00PaTOPHBIX 3aHATHH

YueOHast AyAUTOPHS i | AyoutopHast ocka; Komrutekt ydueGHON MmeOenu; MynbTuMenniiHoe oO0OpYHOBaHUE: MPOEKTOP
MPOBEJCHHS TEKYIIET0 KOHTPOJIA | (CTallMOHApHBIH), 3kpaH (crannoHapHslii), [TK (meperocHoii)

Y TIPOMEKYTOYHON aTTeCTAINH

Yuebnas ayJAUTOpUs quist | AynutopHas nocka; Komrurekt ydeOHOM Mebenn; MynsrumenuitHoe o00pymoBaHHE: HPOEKTOP
MpOBENEHHsT TEKYIIEro KOHTPOJI | (CTalMOHAPHBIH), 9KpaH (cranuoHapHbi), 1K (mepeHocHOI)

U TIPOMEKYTOYHON aTTeCTalUH

VYaeOHast ayAUTOPUS Juis | AynuropHas nocka; KomrurekT ydeOHONW Mebenn; MynpTumenuitHoe o00pymoBaHHE: HPOEKTOP
IIPOBEIECHUS 3aHATHH | (CTAIlOHAPHEIN), 3KpaH (cTarmoHapHsii), ITK (mepeHocHoit)

JIEKIIMOHHOTO THIIA

Yuebnas ayIUTOpHsI Juist | AynutopHast nocka; KomruiekT yde6HOM Mebenu; MynbsTumenuitHoe o0opynoBaHHE: HPOEKTOP
MIPOBEAECHUS 3aHATHH | (CTallOHAPHBIN), 3KpaH (cTarmoHapHsi), ITK (mepeHocHOi)

JICKIMOHHOTO THIIA

YuebHas ayJUTOpHs quist | AynuropHas 1ocka; KoMmuiekT yae6HoM Mebenn

HpOBEACHUS TPYMIOBBIX u

WHIVBHAAYaITbHBIX KOHCYIbTaINi

YaebHas AyIUTOPHS Juts | AynuropHast 1ocka; KoMruiekT yaeOHON Mebenn

HpOBEACHUS TPYTIIOBBIX u

VHUBUIYalbHBIX KOHCYIbTAlUI

VYuebHast ayIUTOpHs Juist | AynuropHast nocka; Komruiexr yue6Hol MebGenu

MPOBEICHUS TPYTIITOBEIX u

UHIUBUIYalIbHBIX KOHCYIbTalNi

YueOHast ayAUTOPHS Ui | AyoutopHast ocka; Kommuiekt yuebHoii medenu

HpOBEACHUS TPYNIOBBIX u

WHIMBAAYaITbHBIX KOHCYIbTaNi

YuebHas ayJAUTOpHS quis | AynuropHas nocka; KomrurekT ydeOHOM MeOenn; 6 KOMIUICKTOB Ui J1a0OpaTOpHON paboTHI IO
MIPOBEIECHUS TPYIIOBBIX U | OTIpEeNIeNIeHUIO JKECTKOCTH BOABI (IUTaTUBBI C MpOOMpPKaMu, HaOOp XMMHUYECKHUX pPEareHToB); 6

HHAWBUAYAJIbHBIX KOHCYHBTaLIPII;II

KOMIUIEKTOB JUIs JIJaOOpaTOpHOH paboThl IO ONPEJETICHHIO 3IEKTPOIPOBOAHBIX PACTBOPOB CONCH
(IIK-2mT., MCTOYHMK TOKa-3 INT., IITaTHBEI C TPOOMpPKAaMH, 3JIEKTPOIBl HM3MEpUTEIBHEIE,
JNMEKTPOABI CpaBHEHUs); O KOMIIIEKTOB AT J1abopaTopHOil paboTl MO  OIpENeNICHUIO
HNOHOOOMEHHBIX peakiuil (IITaTHBBI ¢ MPOOMpPKaMH, HaOop peakTHBoB, pH-MerTpsl); BeITsDKHOMN
mkad




