Jomern noaniean Mo R ERHBITEE ATEHTCTBO MOPCKOIO M PEYHOT'O TPAHCIIOPTA
HOPMaLMA O BAAAENbLIE:

®WO: Moyanun KoHctaHTuH CepreeBuy denepaiabHoe rocyiapcTBeHHoe GIOIIKETHOE
HomkHocTb: U.0. pekTopa

06 a30BaT¢JIbHOC € CHHUE BbBICHICTO 06 a3oBaHus
llara nonnmcaHMﬂ:29.05.2026,g:4 5100pa3 yapea P N
VHUKaNbHbIiA ﬂpOFpaMMHbIl‘/] Ko ,I/I I/IPCKI/I“ rocy aPCTBeHHBIH yHI/IBepCI/ITeT BOIHOTIO TpaHCHOpTa
b7695d6b97247fced4385685adb0d9f8e672cd

b1.0.10

XuMusa

paboyas nporpaMma JUCIUIIIAHBIL (MOTYIIs)

3akperuiena 3a kadeapoi EcTecTBEeHHO-HAYYHBIX JUCIUILIINH
O6pa3oBarenpHast 08.03.01 Hammpasnenue nonroroBku "CTpouTenscTo"
mporpamma Ipoduns "T'uapoTexHUYIECKOE CTPOUTETHCTBO"

roJl Hayaja noArotosku 2026

Kpanmudukanus O0akaJyiaBp

Dopma o0yaeHHs O4YHasA

OOmas TpyJ0eMKOCThb 33ET

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
(<Kypc>.<Cemectp 1(1.1)
Ha Kypce>) HUroro
Henens 14 4/6
Bun 3ansaruit v | PO | v PIl
Jlexun 28 |28 |28 [28
JlabopaTopHbie 14 (14 |14 |14
WHas koHTaKTHas 2 2 2 2
pabota
Uroro ayn. 42 (42 |42 |42
KonraktHast paGota |44 (44 (44 (44
Cam. pabora 64 |64 |64 |64
Hroro 108 | 108 | 108 | 108
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1. HEJIX OCBOEHU A JUCHUIIINMHBI

1.1 | Llenpfo AUCIMILUTMHEI ABNISETCS 0OecTedeHre 6a30BOro ypOBHS 3HAHUH U YMEHHH, HEOOXOANMBIX U 00eCIIeUCHUS
CHOCOOHOCTH UCIOIb30BaTh OCHOBHBIE 3aKOHBI XMMHUH B IPO(ECCHOHANBHOM IESTEIbHOCTH.

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 | Texnonoruu coopa 1 00padoTKku HHGOPMAITUU

2.2.6 | Texnonorunueckas (IPOEKTHO-TEXHOJIIOTHYECKAs) TPAKTHUKA

2.2.7 | IlporpaMmmupyeMble JIOTHYECKUE KOHTPOILIEPHL

2.2.8 | OxoHOMUKA

2.2.9 | T'mppaBnuka

2.2.10 | dunocodpust

2.2.11 | O0mwmii kypc OECIMIIOTHBIX TPAHCITOPTHBIX CHCTEM

2.2.12 | OCHOBBI T€OTEXHUKH

3. KOMIIETEHIIMA OBYYAIOIMIEI'OCsA, ®OPMUPYEMBIE B PE3YJIBTATE OCBOEHHUSA TUCIIUITJINHBI

(MOJYJIS)

YK-1: CriocobeH ocymecTBIATH MOUCK, KPUTHYECKUH aHAJIN3 M CHHTE3 HH(YOPMANNH, TPUMEHATH CHCTEMHBIH MOIXO0 I/

peuieHus MoCTaBJCHHbIX 3a1a4

VYK-1.1: OcymecTBasieT IOUCK U CUHTE3 MOTydeHHOI HH(pOpMaLuy AT PelIeHHs IOCTaBICHHBIX 33134

VYK-1.2: IIpoBomuT KpuTHYECKUIT aHATH3 HH(GOPMALUK IPH PELICHHH ITOCTABICHHBIX 33134

VK-1.3: IIpuMeHsieT CUCTEMHBIH MOAXO0. AJIs PEIIEHHUS IOCTABICHHBIX 3a1a4

OIIK-1: Cniocoden peumiaTts 3aia4n l'[pO(l)ECCl/IOHaI[LHOﬁ AEATEJIbHOCTH HA OCHOBE UCIOJIL30BAHUS TEOPETUIECCKUX U
MNPAKTUYCCKUX OCHOB €CTECTBCHHBIX M TEXHUYECCKUX HAYK, a4 TAK/KEC MATEMATUYECKOTI0 anmaparta

OIIK-1.1: ®opmynupyeT 3a1a4u TPOPECCHOHATEHON AEATEILHOCTH C YIETOM TEOPETHUECKUX U MPAKTUIECKUX OCHOB
€CTECTBEHHBIX HAYK

B pe3ynbTate 0cBOCHMSI AMCHUIIIMHBI 00y4AIOLIUICS 10JKEeH

3.1 (3HaTh:

3.1.1 | OcHOBHBIEC 3aKOHBI OpraHI/I‘{eCKOﬁ n HeOpFaHH‘{CCKOﬁ XUMHHU, Knaccn(bm(aumo U CBOMCTBA XMMHUYECKUX QJIEMCHTOB,
BCHICCTB U COG}IHHCHHﬁ, HX Ha3HAYEHHE U 00JIaCTH IIPUMCHCHMUA.

3.2 | YMeTn:

3.2.1 | Ucmionp30BaTh OCHOBHBIC OJIEMCHTAPHBIC METOJAbI XUMHUYCCKOI'0 UCCIICAOBaHNA BEIIECTB U COCIMHEHUH.

3.3 | Baragern:

3.3.1 | CrtocoGHOCTBIO BRIITOTHEHHSI OCHOBHBIX XMMHUYECKHUX JTa00PaTOPHBIX ONepanuii.

4. CTPYKTYPA JUCHUIIJIMHBI (MOAY JIS)

Bun HaunmenoBaHue pa3ieioB U TeM /BUJ 3aHATHS/ Cemectp | Hacosn | Jlutepatypa
3aHATUS / Kypc

pllo
AroT




Pazgen | Paszpen 1. O0was xumust
Jlex OCHOBHBIE TOHSTHUS 1 3aKOHBI XUMUH /JIex/ 1 2 0
JIab HHcrpykTak mo Texauke 6e3onacHocTH.OcHOBHEBIE nOHATHS /J1ab/ 1 2 J13.1 0
Cp Kiaccs! 1 Ha3BaHMS XUMHYECKUX coequHeHuit /Cp/ 1 4 0
JIab OcHoBHBIE 3aKOHBI XuMuH /J1ab/ 1 2 J1.1 0
Cp OcHoBHBIE 3aK0HBI XUMUH /Cp/ 1 4 JI1.1 0
Jlex OHepreTrka XUMUYECKUX peaknuii /JIex/ 1 4 0
Cp DOHepreTrka XUMHYECKUX peakuuit /Cp/ 1 10 0
Jlek CKOpOCTh XUMUYECKUX peaknuit /JIek/ 1 2 JI2.1 0
J12.2713.1
JIab CkopocTs XxuMHUYecKux peakmuii /J1ad/ 1 2 J1.1 0
Cp CkopocTs xummudeckux peaxuuit /Cp/ 1 8 0
Jlex Xumngeckoe paBHOBecHe /JIex/ 1 2 0
JIa6 Xummaeckoe paBHoBecHe /J1ab/ 1 2 JI3.1 0
Cp Xummaeckoe pasHoBecue /Cp/ 1 10 0
Jlex CocraB u cBoiicTBa pactBopoB. ['uaponus coneit. pH u pOH /JIex/ 1 8 JI1.1 0
Jla6 Tunponus cosneii /J1a6/ 1 2 JI1.1 0
Cp CocraB u cBoO¥icTBa pacTBOpoB. ['uaponus coneit /Cp/ 1 10 JI2.1J12.2 0
Jlek OKHUCIIUTENTLHO-BOCCTAHOBUTENbHBIC peakiuu /JIex/ 1 2 JIT.1 0
Jla6 OKHUCIUTENTLHO-BOCCTAHOBUTENbHBIE peakiu /J1ad/ 1 2 JI3.1 0
Cp OKHUCIUTENHLHO-BOCCTAHOBUTENbHBIE peakiun /Cp/ 1 8 JIT.1 0
Jlex T"anbBannveckuii anemMenT. JaekTponus. Koppos3us Meramios. 1 8 JI2.1J12.2 0
AxkkymynsaTops! /Jlex/
JIa6 Kopposus meramnos /J1a6/ 1 2 JI3.1
Cp Onexrpoxumus /Cp/ 1 10 JI1.1 0
HKP 3amiura JlabopaTtopHbix padot /MKP/ 1 2 JI1.1J12.1 0
J12.2J13.1

5. COJEP’KAHUE JUCLUIIIMHBI (MOAY.JIST)

Jlexmus "OOmue 3aK0HbI XUMUH"
OCHOBHBIE IIeJIH U 33/1a4H JUCITUTLTAHBI, €€ CTPYKTYpa U CBSI3b C JUCIUTLUTUHAMY B OOIIECH CHCTEME IMOTOTOBKH CIICIIUATUCTA.
OCHOBHBIE cTeXHOMEeTpHUIeCcKHe 3aKOHbI. OCHOBHBIE HAMIPABJICHUSI TEXHUYECKOTO MPOTrpecca B OTPaCIn

Jlexuus "Crpoenue aroma"
KganToBbIe uncia.Pactipeienerne 3JeKTPOHOB MO YPOBHIM U TIOAYPOBHSAM. BiusiHIE CBOHCTB XUMHUYECKOTO DIIEMEHTA B
3aBUCHMOCTH OT €T0 dIIEKTPOHHOU KOH(PHUTYpaAIIH.

Jlexuus "Ilepuonnyeckuii 3akon [[.11.Menneneepa"
CrpykTypa nepuoguieckoi cuctemsl. [lepuoIuyHOCTh U3MEHEHHS CBOMCTB XUMHUYECKHX AJIEMEHTOB U UX COETUHEHHM.

Jlexnus "Xumuueckas TepMOAMHAMHUKA"

[Ipeamer 1 OCHOBHBIE MMOHATHUS B XUMUYIECKOH TepMOANHAMUKE. BUIBI TEPMOIMHAMHYECKIX CHCTEM U TIAPaMEeTPOB.
Knaccugukamnus TepMOIUHAMUYECKUX MPOIIECCOB. BHYTpeHHS SHEPTUs U SHTANBIUS. TemnoBbie 3p(eKThl U UX UCIIOIB30BAHUE B
XUMHYECKOH TeXHOIOTHU. DHTponus JHeprust [ mo6ca. HanmpapaeHHOCTh XUMHUYECKUX peakuuii.VcenenoBanue 0CHOBOHOTO
YpaBHEHUS TEPMOJINHAMHKH.

Jlexnus "Xumuueckas KuHeTHKa"

CKOpOCTb XUMHUYECKUX PEAKIMI B TOMO- ¥ T€TEPOreHHbIX cucTeMax. @akTopbl, BIUSIONIME Ha CKOPOCTh peakiuid. Teopus
Appennyca. KatannzaTopsl. 'oMOTeHHBIH 1 TeTepOreHHBIH KaTaan3. 3aKOH JEHCTBYIOMNX Mace Il HeOOPAaTHMBIX PEaKIni.
IIpaBuna Bant-TI'odda. Xumndeckoe u da3oBoe papHoBecue. IlonsaTHe 06 00paTUMBIX 1 HEOOPATUMBIX PEAKIUIX. XUMHUUECKOe
paBHOBecHe. 3aKOH AEHCTBYIONIMX Macc A 00paTUMbIX peakuuii. @akTopbl, BIUSIONIME Ha XUMU4eckoe paBHoBecue. [Ipunnun Jle
-IIlarense.

Jlexuus "PactBopbr"
Kiaccnguxanus pactBopoB. CriocoOBI BRIpaKeHUS! KOHIIEHTPALMH PAacTBOPa.PACTBOPEI HEANMEKTPOINTOB U MX KOJUIUTaTHBHBIE
cBolicTBa. 3akoH pa3dasieHuss OcTBaNbIA.

Jlexuus " NoHHOOOMEHHBIEC peakIuu | THAPOIIU3 colieit"”
Teopus snekTpoauTHIECKOl nucconmayu. CTeneHb 1 KOHCTaHTa aucconuaryn. Ciradble U CHITbHBIC AIeKTPOUThl. CBOHCTBA




PacTBOpPOB AIEKTPONUTOB. lIoHHOE Mpou3BeaeHne BoAbI. BonopoaHstii mokaszatens. MHAMKaTOpEl. OCHOBHBIC TUIIBI THAPOIN3A
coneit. Onpenenenue pH B kaxaom tune. Crenens rugponansa. GakTopsl, BAUAIOMINE HAa MIPOLIECC THAPONN3A.

Jlexnust "OkucCIUTENBbHO-BOCCTaHOBUTENBbHEIE peaknuu (OBP)"

OCHOBHBIE TOHATHS AaHHBIX peakuuil. CteneHb okuciaeHus. OKUCIUTENbHO-BOCCTAHOBUTEIbHbBIE CBOWCTBA JJIEMEHTOB U MX
coenunenuii. [IpaBuito anextporHoro 6ananca. Ypasuubanus OBP meronamu snextpornoro. Tunel OBP. BaxkHelne okKuCIuTeN
U BOCCTaHOBUTENU. OKHUCIUTENBHO-BOCCTAHOBUTENbHAS IBOMCTBEHHOCTh XUMUYECKUX HIEMEHTOB.

Jlexuust "OCHOBBI ANEKTPOXUMHH'".

[ToHsITHE MEKTPOXUMUYECKON CUCTEMBI. BUIbI ccTeM. DNEeKTPOAHbII MOTEHIIMAT MeTallIa. DJISKTPOXUMHUUYECKUHN P
HanpspkeHuH. CBOMCTBA pAa aKTUBHOCTU. XMMUYECKHE HCTOYHUKH MICKTPHIECKOro ToKa. I anpBaHngeckuit anemMenT. [Ipuamun
pabotsl. Pacuer D/IC.

Jlexuus "OneKTposu3 BOAHBIX PACTBOPOB U €T0 3aKOHOMEPHOCTH .
OCHOBHBIE TIOHATHS TPOLIEcca AIEKTPONIM3a B paciiaBax U pacTBopax.llocienoBarenbHOCTs MPOLECCOB, MPOTEKAOIIUX Ha
ANEKTPOAAX MPH ATeKTpoin3e. 3akoH Dapazes.

Jlexnusa "Koppo3sus meramnos".
Omnpenenenue mpouecca koppo3uu. @akTopsl BIUAIONNE HA KOPPO3UIO B Pa3HBIX cpepax. KucnopoaHas u BogopoaHas
Jenossipu3anus. 3aluTa METaJUIOB OT KOPPO3UH.

6. POHJI OIEHOYHBIX CPEJICTB

6.1. ITepeyeHb BHI0OB OLICHOYHBIX CPEACTB

BrImonHeHbIE U 3aIUIIICHHBIE Ta00paTOpHBIE PA0OTHI
BrinonHeHHbIE U 3a4T€HHbIE KOHTPOJIbHBIE paOOTHI
3a4eT 1o AUCLUILUINHE

6.2. Tembl NHCBMEHHBIX padoT

He npexycoTpeHs! yaeOHBIM ITaHOM.

6.3. KoHTpoJIbHBIC BONIPOCHI M 32/IaHUSA

DOC g xommerennun YK-1.1

1)Haubonsiee yucno momaexyn (t=25C,p=101.3 xIla)conepkurcs B mOpIUH:

a)a30Ta B KOJIMYECTBE 3 MOJIb;

0) yraekucioro raza maccoii 440r;

B) BOJIbI 00beMOM 36CM3;

r) 030Ha o0beMoM 400 am3.*

2)Kaxoe KOJIM4eCTBO BENIECTBA COOTBETCTBYIOT 1 MOif0?

OTBeT: KOJIMYECTBO BELIECTBA, KOTOPOE COAEPAKHUT CTONBKO aTOMOB, MOJIEKYII, HOHOB HIIH JPYTUX CTPYKTYPHBIX CIUHHUI], CKOIBKO
conepxurcs B 12r yrinepona 12C.

3) BeibepuTe npaBuibHOE yTBepXKAeHHE. [Ipy OMMHAKOBBIX YCIOBHUSX B MOPLHAX KUCIOPOAA U 030HA PAaBHOTO 00BEMa COEPKUTCS:
a) OJJTMHAKOBOE YHCIIO aTOMOB;

0) OIMHAKOBOE YHCIIO MOJIEKYIT; ™

B) OZIMHAKOBAs Macca;

T) OJJMHAKOBOE YHCIIO JIEKTPOHOB.

4)IMoctostHHas ABoranpo paBHa NA =6,02-10"23 . UTo moka3sIBaeT 3T0 IHCIO?

OTBeT: KOJIMYECTBO aTOMOB, MOJIEKYJI, HOHOB MJIM IPYTHX CTPYKTYPHBIX €MHHI B OHOM MOJIE BEIIECTBA.
5)OneKTpoHeHTpaIbHBIA aTOM a30Ta copeput 7p u 7e. Mon N*-3 conepkut:

a) Tp u 7e;

6) 10p u 7e;

B) 7p u 10¢e; *

) 4p u 10e.

6)Kaxue ycioBHs B XMMHH OTHOCSITCSI K HOPMAJIBHBIM YCIIOBHSIM (H.Y.)?

Ortsert: Temneparypa 0°C unu 273K, naBnenue 1 armocdepa mnu 101,3 xI1a nnm 760 MM.pT.CT., KOHLIEHTpALMS BelecTBa | MOJB/I.
7)2nekTpoHeUTpanbHbIi aToM Kanblus conepkut 20p u 20e. Mon Ca2+ copepxur:

a) 20p u 20e;

6) 18p u 20e;

B) 20p u 18e;*

r) 20p 1 22e.

8)Kakoe BemecTBO B XMMHH HA3bIBAIOT IPOCTHIM?

OTBeT: BEIIECTBO, COCTOSIIEE U3 OHOTO THIIA aTOMOB.

9)YkakuTe 31eKTPOHHYIO KOHPHUTIYPALMIO aTOMa JIEMEHTa ¢ IPOTOHHBIM YUCIIOM 15:

a) 1s2 2s2 2p6 3s2;

6) 1s2 2s2 2p6 3s2 3pl;

B) 152 252 2p6 3s2 3p2;




r) 152 252 2p6 352 3p3*
10)B 4em mniposiBiisieTcsi ABOHCTBEHHAS ITPUPO/IA AIIEKTPOHA e- ?
OTBeT: MEeKTPOH 001a1aeT KaKk CBOMCTBAMH JACTHITHI — IMEET Maccy, 3apsil, TaKk ¥ BOJHOBBIMH CBOHCTBaMH — JUTHHA BOJIHEL,
CIIOCOOHOCTH K AU(PAKIMU U HHTEPHEPEHITHH.
11)OAHOOCHOBHBIM KHCJIOTaM OTBEYAIOT BCE KHUCIIOTHBIE OCTATKH:
a) CH3COO-, SO42-, S2-;
6) NO3-, NO2-, CH3COO-;*
B) NO2-, SO32-, NO3-;
r) CH3COO-, PO43-, Cl-.
12)Kakue ¢pyHKINH B TEPMOJMHAMUKE, XapAKTEPU3YIOT COCTOSIHUE U CBOWCTBA CHCTEMBEI.
OtBeT: BHYTpeHHSS S5HEPIHs, SHTAIBINSA, SHTPONHS, YHeprus [ ndoca.
13) YkaxuTe ypaBHEHHE PEAKIIMU,B pe3yJIbTaTe KOTOPOM CTeNeHb OKUCIIEHHUs] aTOMOB a30Ta MoHmxkaeTcs ¢ 0 10-2:
a)N2 + 4H20 = N2H4 + 40H-;*
6)N2 + 4H20 = 2NH20H + 20H-;
B)N2 + 6H+ = 2NH3;
r)N2 + 8H+ = 2NH4+,
14)Yro xapakTepH3npyeT MOHATHE MEKTPOOTPUIATEIIEHOCTH?
OTBeT: 3TO0 CIIOCOOHOCTH aTOMa B COSAWHEHUAX NIPUTATUBATE K ce0e AICKTPOHHI.
15) Peakiuu, uaymue ¢ BbIAEIEHUEM TEIIOTHI HA3bIBAIOTCS:
a) PHAOTEPMUYECKHMU;
0) KaTaTUTHYECKUMU;
B) 9K30TEePMHUIECKUMU; *
I') HEOOPaTUMBIMH.
16)Yro xapakTepu3yeT HyHKINSA Ha3bIBaeMasi SHTPOIIHCH?
OTBeT: PHTPONHUS XapaKTEPU3yeT MEPY HEYIOPSIOYEHHOCTH COCTOSHUS CHCTEMBI.
17) ponece, uaymuii npu NOCTOSHHOM 00beMe, Ha3bIBAETCSI:
a) U300apHBIif;
0) N30TepMUIECKHIA;
B) ainabaTHbIN;
T') H30XOPHBIH. *
18)I1pu kakoM YCIIOBHH B XMMHYECKOI KHHETHKE HACTYIIaeT paBHOBecHe?
Ortsert: IIpu ycnoBum, 9T0 CKOPOCTH MPSIMON PEaKIUU paBHA CKOPOCTH OOpPAaTHOH pPeakIHy M MPOU3BEICHNEC KOHIICHTPAIHH
UCXOJHBIX BEIl[ECTB PaBHBI IIPOU3BEICHUIO KOHIIEHTPALUH TPOIYKTOB PEaKIHu.
19)YBenuuuthb BHIXO MPOAYKTOB oOpatumon peakiuu N2(r)+3H2(r)=2NH3(r) +Q MoxHO:
a) MOBBIIIAs JIaBJIeHUE;*
6) ucnonb3ys KaTanu3aTop;
B) yMEHbILIAsi KOHLEHTPALMIO BOJAOPO/a;
T) TIOBBIIIIAS TEMITEpaTypy.
20)B gem cyts npuanuna Jle - [larense?
Ortset: Ecnu Ha cucTeMy, HaXOJSIIYIOCS B COCTOSIHUM XMMHUECKOTO PAaBHOBECHUS OKa3aTh BHEIIHEE BO3ACHCTBUE B BUIE H3MEHEHUS
TEeMIEPATYpBbl, IaBICHHs MM KOHIICHTPALMU, PABHOBECUE CMECTUTHLCS B CTOPOHY TOH pEaKIMH, KOTOpast OClIabHUT PONU3BEICHHOE
BO3/ICHCTBUE.
21) Boanble pacTBOPHI IEKTPOIUTOB IIPOBOAAT MEKTPHUSCKHUN TOK 32 CUCT:
0)KaTHMOHOB M AJIEKTPOHOB;
B)aHHOHOB H 3JIEKTPOHOB;
T')KaTHOHOB M aHHOHOB. *
22)Kakue cucteMbl B XUMHHU Ha3bIBAIOT FeTEPOreHHBIMU?
OrtBet: CHCTEMBI, COCTOSIIINE U3 BEIIECTB B PAa3HBIX arperaTHbIX cOCTOSHUSX ((azax).
23)Oxpacka Jakmyca OyIeT CHHeH B:
a)BoJIe;
6)BoxHoM pactBope NaCl;
B)BostHOM pactBope HCI;
r)BogHOM pactBope KOH.*
24)Kak BnusieT TeMIepaTypa Ha CKOPOCTh XMMUYECKOH peakiuy 1o npasuiny Bant-I'odda?
Otser: [Ipu noBbIIEHNH TeMIIEpaTyphl Ha Kaxkable 10 rpagycoB CKOPOCTh y OOJIBIIMHCTBA XUMHUUECKUX PEAKIMil BO3pAcTeT OT 2 10
4 pas.
25) OarHaKOBYIO CTENIEHb OKHUCIIEHUS JKEJIe30 MPOSBISAET B COSTUHEHUSX:
a) FeO u FeCO3;*
0) Fe(OH)3 u FeClI2;
B) Fe203 u Fe(NO3)2;
r) FeO u FePO4.
26)Kakue peakiyy B XUMHH Ha3bIBAIOTCS KATATUTUYECKUMU?
OrtBeT: Peakiinu ¢ NCIIOB30BaHUEM KaTaIH3aTOPOB, KOTOPBIE MEHSAIOT CKOPOCTh PEaKINH, CAMH IIPH 3TOM HE PACXOIYIOTCS.
27) Xumnueckas cBA3b B MoJiekyne 6poma Br2:
a) MOHHas;
0) MeTayTuIecKas;
B) KOBJIEHTHAs HEMOJspHasL; ™
T') KOBaJICHTHAS MOJISIPHASL.




28)B uem 0cOOEHHOCTh TOMOTEHHOTO KaTanusa?

Ortget: KatanuzaTop 1 pearupyroiie BeecTBa HaXoAATCs B OJHOM arperaTHOM COCTOSIHHH.
29) Beibepure onpesieNieHne XapaKTepH3yIolee MPOoIece KUAKOCTHOW auddy3um:

a) B3aMHOE TepeMelInBaHie KOMIIOHEHTOB, IPUBO/ISINEE K BEIPABHUBAHUIO KOHIICHTPALINH;*
0) mpotiecc pacTBOPEHHsI HEKTPOIUTOB IO ACHCTBHEM BOJBL;

B) IIPOLIECC IPHCOCIMHCHHUS BOJIBI K MOJICKYJIaM, aTOMaM WJTH HOHAM;

T) TIPOIECC PACTBOPEHHS AIEKTPOIIUTOB MO AEHCTBHEM JIEKTPUIECKOTO TOKA.

30)OT 4ero 3aBUCST KOJUIUTATUBHbBIE CBOMCTBA PAaCTBOPOB?

Orteet: KosmuraTuBHbIC CBOICTBA 3aBHCAT OT KOHIICHTPAIIMU PAcTBOPA.

DOCsH! g kommerenun OITK-1.1

1)KakoBa cokpallieHHasl SJICKTPOHHAs KOH(GUTYpaIUs aToMa ¢ MOPSAKOBBIM HOMepoM 207
a)[Ar]4sl;
6)[Ne]3s1;
B)[Ar]4s2;*
r)[Ne]3s2.
2)Kak MEHSIFOTCSI CBOMCTBa XMMHUYECKUX 3JIEMEHTOB CIIEBa HAPABO MO TIEPUOY?
OTBeT: MeTaIIMYECKUE, BOCCTAHOBHUTEIIBHBIC CBOMCTBA YOBIBAIOT, @ HEMETAILIMYCCKUE, OKACIUTEIBbHBIC CBONCTBA YCHIHMBAIOTCS.
3)Uwucio HecrapeHHBIX AICKTPOHOB B aToMe (ocdopa B OCHOBHOM COCTOSIHUH PAaBHO:
a)5;
0) 4;
B) 3;*
r) 2.
4)YT0 MPOUCXOAUT C TEIUIOTOH B AK30TEPMHUIECKOM IIporiecce?
OrtgeT: TermioTa B X0/1¢ XUMHUYECKON PEAKIHK BBIACISACTCS, N3MCHEHHE SHTANBIIHH IIPH 3TOM HMEET OTPHUILIATESIIbHbIC 3HAYCHUSI
AHXx.p.<0.
5)Kakoe yTBepKIIeHHE CIIPaBEUTUBO JUIS TTOCIIeI0BaTeNbHOCTH 31eMenToB C,N,0?
a) clieBa HAIIPaBO YMEHbIIAeTCs paanyc aToma;™*
0) cieBa HanPaBO YMEHBIIACTCS EKTPOOTPHLATEIIEHOCTh ATOMOB;
B) CIIpaBa HAJIEBO BO3PACTAET YHCIIO AEKTPOHHBIX CIOCB;
T) ClIeBa HAIIPABO YCHUJIMBAIOTCSI BOCCTAHOBUTEIBHBIC CBOHCTBA.
6)Kakast pyHKIMS B TEPMOAMHAMHKE ONpEesIeT CaMONPOU3BOIbHOE MPOTEKAHUE PeaKLUU?
Ortget: OyHKIMS Ha3bIBaeTCs dHeprus ['mo0ca mim n300apHO-H30TEPMUUESCKHI TOTECHIIHAI.
7) ®opmyima BeIcIIEro OKcHaa ydeMeHTa 9207, YKaxXuTe MeKTPOHHYI0 KOH(DUTYPAIHIO BaJICHTHBIX JIEKTPOHOB aTOMa JJIEMEHTa:
a) ns2np2;
6) ns2np3;
B) ns2np4;
r) ns2np5*
8)Kakoii MeTasut SBiIsSeTcsS aHOJAOM B TaJIbBAHUYECKOM 3JIeMeHTeZn | /n2+ | | Cu2+ | Cu fxo6u-Jlanmda?
OTBeT: AHO/IOM SIBIISICTCS] IUHK, KaK 0o0jIee XMMUYECKH aKTHBHBIH JIEMEHT ¢ 0oJiee HU3KUM 3HaUYCHHUEM JICKTPOIHOTO IMOTEHIIHATIA.
9)U3 "ero cocTout 000 pacTBOp?
OrtseTt: VI3 MONEKyN pacTBOPUTENSI U PACTBOPEHHOT'O BEIECTBA U IIPOLYKTOB UX B3aHMOICHCTBHSI.
10)B peakiuu,cxema koropoit Cr207/2- + 14H* +6CIN-=3CI2 + 2Cr"3+ + TH20,0kucauTensMu SBISFOTCSIaTOMBI JJICMEHTA,
CHMBOJI KOTOPOTO:
a) Cl;
6) Cr;*
B) H;
r) O.
11)Kakum cBoicTBOM 001aHat0T PaCTBOPEI SIEKTPOIUTOB?
OrtgeT: [IpOBOIUTE 3KIEKTUYCCKHIA TOK.

12) dyHKums, XapakTepu3yronas HeynopsaJ04eHHOCTb B TEPMOIMHAMHYECKON CHCTEMe, HAa3bIBACTCS:

a) SHTAJIBITHS;

6) sHTpOnHS;*

B) Heprus ['mo60ca;

T) U30TepMa.
13)YT0o NpOUCXOAUT IIPHU MEKTPOIUTHUCCKOH TUCCOIUAIIMN MOJICKYII IEKTPOINTA B BOAHBIX PACTBOpax?
OTBeT: MOJICKYJIbI PACIaJaroTCs HA HOHBI — KATHOHBI 1 aHUOHBI.

14) Peakuns uaeT caMONpON3BOIBHO B IPSIMOM HAIIPABIICHHUH, TIPH YCIIOBUH:

a) AG <0;*

6) AG >0;

B) AG=0;

r) AG>0.
15)Yro xapakTepu3yeT BOJOPOIHEIH noka3aTens pH?
OteeT: KOHIICHTpaLIMIO KATHOHOB BOJIOPO/A B PACTBOPE, XapaKTep CPebl — KUCIOTHYIO, IIEIOYHYIO WA HEHTPaIbHYIO.
16) Ilo cieacruto 3akoHa ['ecca TeruioBoi 3 (HeKT peakIuu HaXOUTCS N0 YPaBHEHHUIO:

a) ASx.p. = X SHpOXyKTOB pEaKIUH - LSHCXOIHBIX BEIIECTB,;
0) AHx.p. = £ AH npoxykToB peakuuu - £ AH UCXOTHBIX BeIIECTB;™




B) AGX.p. = Z AGnponaykToB peakuuu - ¥ AGHCXOJHBIX BELIECTB;
r) AGx.p.= AH- T-AS-10-3.
17) Kakune peakiuy B XUMHUM Ha3bIBAIOT TUAPOIU30M COJIECH?
Ortset: Peakiiun oOMeHa MeX Ty MOJICKYJIaMU BOJBI 1 PACTBOPCHHBIMH B HEH COJISIMU.
18) B HaubosbIeil cTeneHu CMECTUTh B CTOPOHY 00pa3oBaHus MPoayKTa paBHOBecue B cucteMe 2502(1) + O2(r) = 2S03(r) + Q
MO>KHO, €CJII OTHOBPEMEHHO:
a) TIOBBICHUTH W JIaBJICHHE, U TEMIIEPATYpY;
0) MOHM3UTH JAaBIEHHE, U TEMIIEPATYPY;
B) IIOHU3HTH JIABJICHUE, IOBBICUTH TEMIIEPATYpY;
T') IOBBICHTH JaBJICHHUE, IIOHU3UTH TEMIIEPaTypy.*
19)Kakue peaknuu B XUMHU OTHOCATCS K OKUCITHTEIFHO-BOCCTAHOBUTEIBHBIM?
Ortser: Peakiun, B pe3ynpTaTe KOTOPHIX M3MEHSIOTCS CTEIIEHH OKHCIICHHUS Y SJIEMEHTOB.
20) IIpu NOBBIIEHUH TEMIIEPATYPHI:
a) BO3pacTaeT CKOPOCTh KaK 3K30TEPMUUECKHX,TaK W SHIOTCPMHUYECCKIAX PEaKIIHii:
6) CKOPOCTh IKZOTEPMHUUIECKUX PEaKnuil BO3pacTaeT,a S3HAOTEPMUUECKUX—YMEHBIIAETCS;
B) CKOPOCTB 9K30TEPMHUECKUX PEaKIMil yMEHbIIACTCS,a SHAOTEPMUYECKUX Bo3pacTaeT;™*
T') YMEHBIIAETCSI CKOPOCTh KaK 9K30-,TaK SHIOTSPMHUYCCKUAX PEaKInil.
21) Yto moka3bpIBaeT CTENECHb OKUCIICHUS dlIeMeHTa?
OTBeT: KOJIMYECTBO HIEKTPOHOB, CMELIEHHBIX OT aTOMa HJIEMEHTA (II0JIOKUTENbHAS CTENEeHb OKUCIICHHS) WM K aTOMY JIaHHOTO
3JIeMeHTa (OTpULIATENbHAsl CTEIICHb OKHUCIICHUS).
22) PaBroBecne mponecca CO2(r)+H20(x)=H2CO3(p-p)+Q B cTopoHy 00pa30BaHHs YTOIBHON KUCIOTHI CMEIIAIOT :
a) MOHWKCHUE JaBIICHUS;
0) NMOBBILICHUE TEMIICPATYPHI;
B) yBENMUCHNE KOHIIEHTPAIMH YTIIEKUCIIOTOo rasa;™
T) IOHMXXEHHE TaBJICHHUS.
23)B uemM 0COOEHHOCTh BHYTPUMOJEKYIAPHBIX OKHCIUTENbHO-BOCCTAHOBUTEIBHBIX peaKIuii?
OrtBet: B Takux peakiusx OKHCIUTENb U BOCCTAHOBUTEINb HAXOASATCS B OJHOM MOJIEKYIIE.
24)Creniens okucienus cepbl B NaHSO3 pasna:
a) 16;
0) -2;
B) 0;
r)+4.*
25)Kakue npoiiecchl Ha3bIBAIOTCA HEKTPOXUMHUECKUMU?
OrtBet: B pe3ynbrare KOTOPBIX, XUMUUYECKas SHEPTHUst IpeoOpa3yeTcs B AIMEKTPUIECKYI0 1 HA000POT.
26)13 mepedncIIeHHBIX YIEMEHTOB HanOoJIee MeKTPOOTPUIIATEILHEIM SBIISCTCS:
a) azoT;
0) KHUCIIOPOT;
B) XJIOD;
r) dTop.*
27)B xakoM HanpaBieHUU IPOUCXOAUT IBMKEHHUE DIIEKTPOHOB B rajlbBAHUYECKOM dJ1eMeHTe?
Otset: OT aHO/A K KaTOMYy.
28) Bribepere onpezeneHne OMICHIBAIOIIEe IPOLECC ANCCOINAIINH:
a) B3aMHOE IPOHUKHOBEHHE CONPUKACAIOIINXCS TENI BAPYT APYTa;
6) mpolecc pacTBOPEHHMS AEKTPOIUTOB MO ACHCTBUEM BOJIBI;*
B) IIPOIIECC PHCOCIMHEHUS BOIBI K MOJICKYJIaM, aTOMaM MITH HOHaM;
T) TIpoIecC IPUCOSANHEHUS aTOMOB.
29)Kak onpenenuts Kakoi MeTas OyIeT aHOAOM B TaJbBAaHUYECKOM dJIeMeHTe?
Ortset: Merai ¢ 6onee HU3KUM 3JI€KTPOAHBIM ITOTEHIHAIOM, CTOSIINM B Py HAalPsDKEHUS JIEBEe BTOPOTO METAIIA.
30)Bri0epeTe omnpe/enieHre ONMMCHIBAIONIEE MPOIIECC THIPATAIHN:
a) B3aMHOE IPOHUKHOBEHHE CONPUKACAIOIINXCS TENI BAPYT APYTa;
0) mpolecc pacTBOPEHHMS! ANEKTPOIUTOB MO ICHCTBUEM BOIbI;
B) IIpOIIECC PHCOCTMHEHNS BOIBI K MOJICKYJIaM, aTOMaM WJIH HOHAM;*
T) IPOIECC PACTBOPEHHS AIEKTPOIUTOB MO AEHCTBHEM 3IEKTPUIECKOTO TOKA.

6.4. Meronmueckune MaTepuaJibl, ONpeae/somue npoueaypbl OHeHUBaHUuA

Pemenue THMOBBIX 3aJaHUMH, TECTOB, 3aI[UTa TEOPETHUECKOTO MaTepUala Ha 1a00paTOPHBIX 3aHATHSIX.
JlaGoparopHast paboTa CYMTAETCS CAAHHOH, IPH BBINOJIHEHUH CIEAYIOIINX YCIOBHI:CTYICHT Ha HEll IPHCYTCTBOBAI, BHITOIHUIL,
3aIIATHI TEOPETHIECKUI MaTepual 1o anHoi teme. KoHTpombHas paboTa cauTaeTCs BEIIOJTHEHHON, TPH PEIICHNH CTYCHTOM
70% 3amaHuii comepKAIUXCS B BAapHAHTE.

3a4eT 1o AUCIMILUIMHE CTAaBUTCS O UTOraM paboThl 00y4aroIerocsi B T€4€HHE CEMECTPA, BBIPAXKEHHBIM B BUJIE BBINOIHEHHS
KOHTPOJIBHBIX PadoT, pabOTHI Ha KOJUTOKBHYMAX, BEIIOHEHHUS U 3aIUTHI JJAOOPaTOPHEIX padoT.

7. YHEBHO-METOJUYECKOE 1 THO®POPMAIIMOHHOE OBECINIEYEHHUE JUCIHUIIJIMHBI (MOAY JIS)

7.1 Pexomenyemasi iuTeparypa

7.1.1. OcHoBHas JiuTEpaTYpa

ABTOpLI, COCTaBUTEIIN | 3armaBue | I/I3Z[3.TCJ'IBCTBO, rona




ABTOpBI, COCTaBUTETH 3armaBue W3znarenscTBO, TOI
JI1.1 |I'nunka Huxomnai 3agaun U ynpakHeHHUs o obmier Xxumuu: yaeb. mocobue Mocksa: Unterpai-
JleonnmoBuu IIpecc, 2001
7.1.2. JlonosHuTEIBHAS JIUTEPATYpPa
ABTOpBI, COCTABUTEIH 3arnaBue HznarenscTBO, rof
JI2.1 |Pocun U. B., Tomuna [OO6was u Heopranndeckas xumusi. CoBpeMeHHbIH Kypc: YueOHoe Mocksa: U3naTeabcTBO
JL L. nocobue i OakaaaBpoB IOpaiiT, 2016
JI12.2 | KopoBun Hukonait OOmas XuMus: y4eOHUK Mocksa: Beiciias mikona,
BacunbeBuu 2007
7.1.3. MeTtoguueckue pa3padoTku
ABTOpBI, COCTaBUTEIU 3arnaBue W3narenscTBo, TOA
JI3.1 | 3aiines B. I1., XuMHs: METOANYECKHE YKa3aHU M0 BBITIOIHEHUIO Ta00PaTOPHBIX Hosocubupck: CI'YBT,
Moxkposuukas H. IT., |pabot 2018
Kupunrok A. U.
8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIIUHBI (MOAYJIS)
Hasnavenue OG6opynoBanue
YuebHas ayIUTOpHsI Juist | AynuropHas focka; Kommuiekr yue6Hol MeOenn; KoMIiekTsl XUMHUUECKOH MOCY/IBI U PEaKTHBOB
MPOBEICHUS TPYIITOBEIX 1 | 715 IpOBEACHHUS XUMHIECKOTO TIPAaKTUKYMa; BEITSDKHOM mKad
WHIBHIYaIbHBIX KOHCYIbTAIHI
YuebHas ayIUTOpHs Juist | AynutopHas gocka; Kommext yge6Hoi Mebenn; KoMmnekTsl XUMHUECKOH MOCYIBI U PEaKTUBOB

MMPOBEACHUA TCKYUICTO KOHTPOJIA
u l'[pOMe)KyTO‘IHOﬁ aTTCCTallu

IJIA IPOBEACHUSA XUMUYCCKOT'O ITPAKTUKYMa, BriTsxkHOM IJ.IKa(I)

YuebHas AyIUTOPHS JUTS
NPOBEJCHHUS TEKYLIEr0 KOHTPOJIS
¥ IPOME)KYTOYHOMN aTTECTALUK

AynuropHast nocka; Komruiekt ydeOHON mebenn; MynbTuMennitHOe 00OpYIOBaHHE: MPOESKTOP
(crarmoHapHbIi), 3kpaH (cTaunonapHsiit), [IK (mepenocHoit)

VYuebHast ayJUTOpPHSI Juist | AynuropHast mocka; Komruiekt ydeOHON MeOeny; MymbTuMenuiiHoe o0OpyHOBaHHUE: MPOEKTOP
IIPOBEIEHUS 3aHATHH | (CTaIlOHAPHBIN), 3KpaH (cTarmoHapHsIi), ITK (mepeHocHoif)

JIEKIIMOHHOTO THIA

YuebHas AyAUTOPHS Ui | AyauropHast nocka; Kommiekt yuebHoii medenu

IIPOBEJEHHUs TEKYIIErOo KOHTPOJIS
U IPOMEXKYTOYHOU aTTeCTalH

YuebHas ayJUTOpHs JUTS
HPOBECHUS IPYIIOBBIX u
HHVMBHUIYaJIbHBIX KOHCY/IbTAIH

AynutopHas focka; Kommexr ydeOHol mMeOeny; 6 KOMIUIEKTOB AT J1abOpaToOpHOil pabGoOTHI MO
OTIPENIEJIEHUIO JKECTKOCTH BOABI (LITaTUBBI C MpOOMpPKaMu, HaOOp XUMHYECKHX pPEareHToB); 6
KOMIUIEKTOB JUIs JIJaOOpaTOpHOH pabOoThI IO ONPENETICHHUIO 3IEKTPOIPOBOAHBIX PACTBOPOB CONEH
(IIK-2mT., WCTOYHMK TOKa-3 INT., IITATHBEl C TPOOMPKAMH, 3IEKTPOABl H3MEPUTEIBHEIE,
JNMEKTPOABI CpaBHEHUs); 6 KOMIIIEKTOB AN J1abopaTopHOil paboTl MO  OHpENeNICHUIO
MOHOOOMEHHBIX peakiuil (IITaTHBBI C NMPOOMpPKaMu, HaOop peakTHBoB, pH-Mmerpsl); BeITsDKHOMN
mkad

YuebHas AyIUTOPHS JUTS
OPOBEACHHS  TPYIIOBBIX u
MHAWBUIYaIbHBIX KOHCY/IBTALNH

AynutopHas nocka; Kommiexr ydeOHol MeOenw; 6 KOMIUIEKTOB AT 1abOpaToOpHOi paboOTHI MO
OTIPENIEIEHUIO JKECTKOCTH BOABI (IITaTUBBI C MPOOMpPKaMH, HaOOp XUMHYECKHX pPEareHToB); 6
KOMIUIEKTOB JUIs JIJaOOpaTOpHOH paboThI IO ONPENETIECHHIO 3IEKTPONPOBOAHBIX PACTBOPOB CONEH
(IIK-2mT., MCTOYHMK TOKa-3 INT., IITaTHBEl C TPOOMpPKAaMH, 3IEKTPOIBl H3MEpUTEIBHEIE,
JNMEKTPOABI CpaBHEHUs); O KOMIIEKTOB AT J1abopaTOpHOil paboTBl MO  OIPENeNICHHIO
HOHOOOMEHHBIX peakuuil (WTaTUBBl ¢ MpoOupkamu, HAOOp peakTuBOB, pH-meTpbl); BuITsSOKHON
mkad

YuebHas AyIUTOPHS JUTS
NpPOBEJCHHUS  I'PYIIOBBIX u
HHANBUIYaNbHBIX KOHCYBTALUH

AynutopHas nocka; Komrmekr ydeOHol MeOenw; 6 KOMIUIEKTOB JJIS JTabOpaToOpHOI paboOTHI MO
OIIPEAEICHHIO KECTKOCTH BOABI (IITATHUBBI C MPOOHpPKaMH, HAOOp XUMUYECKHX PEareHToOB); 6
KOMIUIEKTOB JUIs JIJaOOpaTOpHOH paboThl IO ONPENETICHHIO 3IEKTPONPOBOAHBIX PACTBOPOB COJNEH
(ITK-21mT., WMCTOYHMK TOKa-3 1INT., IITaTHBEI C TPOOMpPKAaMH, O3JIEKTPOIBl H3MEpUTEIBHEIE,
SNEKTPOABI CpaBHEHUsS); 6 KOMIIIEKTOB M J1abopaTOpHOil paboTBl MO  ONIpENeNICHHIO
MOHOOOMEHHBIX peakuuil (WTaTUBBI ¢ MpoOupKamu, HAO0Op peakTuBOB, pH-meTpbl); BuITsOKHON
mkadg

YuebHas ayIUTOPHS Ui | AynuropHast nocka; Kommiekt yaeOHoi Medenn
MIPOBEICHHSI TPYIIOBBIX u

WHIUBUAAYANTbHBIX KOHCYIbTAIMI

YyeOHas AyAUTOPHS i | AyauropHas nocka; Kommiekt yuebHoii medenu
MPOBEICHUS TPYIIOBBIX u

WH/IBUTyaJ bHBIX KOHCYIbTaIMHA

YuebHas ayJUTOpHs quist | AyauropHas focka; KoMmuiekT yae6HoM Mebenn
MPOBEACHHS TPYIIIOBBIX u

WH/INBUTYaJTbHBIX KOHCYJTbTAIHA

YuebHas AyIUTOPHS Juis | AynuropHast 1ocka; KoMruiekT yaeOHON Mebenn
MIPOBEICHHS TPYIIOBBIX u




WHIUBUYaJIbHBIX KOHCYJAbTAIUHI

YuebHas AyAUTOPHS i | AyautopHast ocka; Komruiekt yueGHOM MmeOenu; MynbTuMenniiHoe 00OpYHOBaHUE: MPOEKTOP
MPOBECHUS 3aHATHUH | (CTAlMOHAPHEIN), 9KpaH (cTarroHapHbIi), [TK (mepeHocHOk)

JICKIMOHHOTO THIIA

YuebHas ayJAUTOpHs quist | AynutopHas nocka; Komrurekt ygeOHOM Mmebenn; MynsrumenuitHoe o00pymoBaHHE: HPOEKTOP
MIPOBEICHUS 3aHATHH | (CTaMOHAPHBIN), 9KpaH (cTaunoHapHslit), IIK (mepenocHoit)

JIEKLIMOHHOTO THIIA

YuebHas ayAUTOPUS i | AynuropHas nocka; KomrurekT ydeOHONM Mebenn; MynpTumenuitHoe o0opymoBaHHE: HPOEKTOP
MpOBENeHNsT TEKYIIero KOHTPOJI | (CTalMOHAPHEI), 9KpaH (cranuoHapHbIi), 1K (mepeHoCHO})

U IPOMEXXYTOYHOH aTTecTaluu

YuebHas ayIUTOpHs Juist | AynuropHast pocka; Komruiekt ydeOHOW Mebeny; MynmbTuMenuiiHoe 0o0OpyHOBaHHUE: MPOSKTOP

MIPOBENIEHUS TEKYIIEro KOHTPOJISL
U IIPOMEXKYTOYHOU aTTeCTalUN

(cranmoHnapHsIif), 5kpaH (ctannoHapHsIi), [TK (mepenocHoiT)

Kabuner xumum - ydeOHas | AynutopHas nocka; Kommiekr yuebnoii mebGenu; KoMIIeKTsl XUMHYECKON MOCYIbl M PEaKTHBOB
ayoguTopust  JUI1  HPOBEICHHS | U NPOBEACHUS XMMHYIECKOTO NIPAKTHKyMa; BBITsOKHOM 1mkad

1a00paTOPHBIX 3aHATHI

Tlomemenne s | Kommnekr  yae6noit wmebemm; [IK — 10 mT., nogkimroueHHBIX K cetd  "HHTepHer" w
CaMOCTOSITENTbHON paboThl | oOecneunBaOIIMX ~ AOCTYIl B OJNEKTPOHHYIO  HMH(OPMAIlMOHHO-0Opa30BaTENbHYIO  Cpemy
o0yJaroImuxcs YHuBepcurera.




