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XuMusa

paboyas nporpaMma JUCIUIIIAHBIL (MOTYIIs)

3akperuiena 3a kadeapoi EcTecTBeHHO-HAYYHBIX JUCHUILINH
O6pazoBarenbHas 26.03.01 HanpaBneHue NOATOTOBKM  "VYIpaBieHHE  BOAHBIM  TPAHCIOPTOM
mporpamma rugporpadudaeckoe obecredeHne Cy10XoacTBa"

TIpoduis "[udposoe kapTorpapudeckoe MoaeanpoBanme"
roJl Hayaja noArotosku 2024

Kpanmudukanus O0akaJyiaBp

Dopma o0yaeHHs O4YHasA

OOmas TpyJ0eMKOCThb 33ET

YacoB o yaeOHOMY ITaHy 108 Bupgsl KOHTpOJIL B ceMeCTpax:
B TOM YHCIIE: 3aueTsl 1

ayIUTOPHBIE 3aHATHUS 42
caMmocTosTeNbHast pabora 64

Pacnpezle.ﬂelme YacCoB JUCHUIIVIMHBI 110 CEMeCTPpaM

Cemectp
(<Kypc>.<Cemectp 1(1.1)
Ha Kypce>) HUroro
Henens 14 5/6
Bun 3ansaruit VI | PI | VI PII
Jlexun 28 |28 |28 [28
JlabopaTopHbie 14 (14 |14 |14
WHas koHTaKTHas 2 2 2 2
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

Xumus
pa3padorana B coorBercTBUM ¢ PI'OC:

DenepaibHBINA rOCYIapCTBEHHBIH 00pa30BaTeIbHBIN CTaHAAPT BBICIIEro 00pa3oBaHu - OaKkaxaBpuar 0 HAIPaBJICHUIO ITOTOTOBKU
26.03.01 YrpasneHue BOJHBIM TPAHCIIOPTOM U THApOTrpadudeckoe odecriedeHne cyoxoacTsa (mpukas Munobpraayku Poccun ot
10.01.2018 r. Ne 21)

COCTABJICHA HA OCHOBAHHH Y4e0HOI0 IJIaHA 00pa30BaTeIbHON MPOrPAMMBI:
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roJ1 Hayaja noArotosku 2024

Pabouyro nporpamMmmy cocraBuji(u):
K.c.-X.H., [oyenm, bormywxuna Tamvana Hukonaesna
PabGouas nmporpamma omoOpeHa Ha 3acenaHuu Kadeapsl EcTrecTBeHHO-HAYYHBIX JUCHHIIJIMH

3aBenyromuii kadenpoit Bukynos Cranucias BukropoBud



1. HEJIX OCBOEHU A JUCHUIIINMHBI

1.1 | Llenpro AUCIMILUIMHEI ABIAETCS 0OecTedeHne 6a30BOro YpOBHS 3HAHUH U YMEHHH, HEOOXOIMMBIX AT 00eCIIeUeHUS
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
npeauiecTByoliee:

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

2.2.9 | T'eorpadus BOAHBIX MyTeH

2.2.10 | IIpakTuka o HOIyIEHHIO IEPBUIHBIX TPO(HECCHOHATBHBIX YMEHHH 1 HABBIKOB (B TOM YHCIIE IEPBHYHBIX YMEHUH U
HaBBIKOB HAy4YHO-HUCCIIE10BATEIbCKON AEATETBHOCTH)

2.2.11 | dunocodpust

2.2.12 | T'moporpadudeckas mpakTHKa

2.2.13 | [IpaxkTHKa M0 NOTY4EHHIO TPOPECCHOHATBHBIX YMEHHUNA U OTIBITa MPOGECCHOHATBHON AeITEeNbHOCTH

2.2.14 | IlpenaumnnomMHas npakTUKa

2.2.15 | MmxeHepHast KOMIbIOTEpHAs Tpaduka

2.2.16 | O3HakoMUTENbHAS IPAKTHKA

2.2.17 | dusuka

2.2.18 | Dxomnorus

2.2.19 | BepodTHOCTb U CTAaTHCTHKA

2.2.20 | TeopeTnueckass MEXaHUKa

2.2.21 | Obmas 7EeKTPOTEXHUKA U MIIEKTPOHHUKA

2.2.22 | TexHuyeckass MEXaHHKA

2.2.23 | Texnonorudeckas IpakTHUKa

2.2.24 | ITpou3BOACTBEHHAS TTPAKTHKA

3. KOMIIETEHIIMA OBYYAIOIIEI'OCA, ®OPMUPYEMBIE B PE3YJIbTATE OCBOEHHUSA JTUCIUITJINHBI

(MOZY.JIA)

YK-1: Cnioco0eH ocymecTBJIATH NONCK, KPUTHYECKU aHATU3 U CMHTe3 HHGOPMALMH, NPUMEHATh CUCTEMHBbIH MOAX0 A

pemieHus MOCTaBJACHHBIX 3a/1a4

VK-1.1: OcymecTBisieT OUCK, cOOp U 00pabOTKy HH(GOPMAIIUHU ISl PEIICHHS TOCTaBISH-HBIX 33724

VYK-1.2: IIpoBomuT KpuTHUYECKUiT aHATH3 HH()OPMAIINH, TIOTyIeHHON M3 Pa3-HbIX HCTOYHUKOB

VK-1.3: [IpumeHsieT CHCTEMHBIN MOIXO0 JUTSL Pe-IICHUS TOCTABICHHBIX 33124

OIIK-3: Cnioco0eH UCnoJb30BaTh OCHOBHbIE 32AKOHBI €CTECTBEHHOHAYYHBIX TUCHUILINH B MPodeccHoHAILHOM
AeATEJIbHOCTH

OIIK-3.1: BnageeT OCHOBHBIMU 3aKOHA-MH €CTECTBEHHOHAYYHBIX JTUCLUIUINH, CBI3aHHBIMU € TIPO(eCcCHOHANBEHON Aes-TeIbHOCTDIO




OIIK-3.2: YMeeT NIpUMEHATh OCHOBHBIC 3aKOHBI €CTECTBCHHOHAYYHBIX JUCIHUILINH, CBSI3aHHBIE B IPOGheCCHOHATbHON
JeSATENEHOCTH

OIIK-3.3: I/ICHOHLByGT B HpO(i)CCCPIO-HaJ'ILHOﬁ ACATCIBbHOCTH OCHOBHBIC 3aKO-HbI €CTCCTBCHHOHAYYHBIX TUCHUIIINH

B pe3yiabTaTe 0CBOCHUS JUCHHUIIIMHBI oﬁyqaloumﬁcn JOJIZKCH

3.1 (3uaTh:

3.1.1 [ OcHOBHBIE 3aKOHBI OPTaHUIECKON M HEOPTaHMIECKOH XMMUH;, KIACCH(UKAIINIO U CBOMCTBA XUMUYECKHUX IEMEHTOB,

BCIICCTB U COCﬁ[l/lHEHl/If/‘l, HX Ha3HA4YeHUE U 00J1aCTH MIPUMCHCHUA.

3.2 | YMeTh:

3.2.1 | Ucnionb30BaTh OCHOBHBIE 3JIEMEHTAPHbIE METO/1bl XMMUUYECKOTO HCCIIE0BAaHUS BEIIECTB U COEAMHEHUN.

3.3 | Bnagersn:

3.3.1 | CtocoOHOCTBIO BHIITOJIHEHHSI OCHOBHBIX XHMHUYECKHX JIA00OPaTOPHBIX ONEPAIHi.

4. CTPYKTYPA JUCHUILIAHBI (MOLY.JI5T)

Bun HaumeHoBaHuUe pa31e/ioB U TeM /BU]I 3aHATHSL/ Cemectp | YacoB | Jlutepatypa | Ipllo
3aHATHSA / Kype AroT
Paznen | Paszpea 1. "Oo6mas xumus"
Jlex OCHOBHBIC 3aKOHBI U MOHATHSA XUMUH /JIex/ 1 2 J2.1J12.2 0
JIab OcHOBHBIE 3aKOHBI XUMHH. JIaOOPaTOPHBIN HHCTPYKTAXK 1O TEXHUKE 1 JI3.1 0
6e3onacHoctu. /J1ab/
JIa6 OcHOBHBIE 3aKOHBI XUMUH. Perienue 3amad. /J1a6/ 1 JI1.1 0
Cp Pemienrie KOHTPOJIBHOM paboThI 0 TeMaM " OcTaTOYHBIC 3HAHUS", 1 6 JI1.1 0
"O6mue 3akoHb! XuMuu" /Cp/
Jlex Crpoenue aroma. [leproanueckuii 3akoH. /JIex/ 1 4 JI2.1 0
JI2.2J13.1
JIab Crpoenue atroma. Perienue 3anay. /J1a6/ 1 1 JI1.1 0
JIab Crtpoenue atoma. JlabopaTopHasi paboTa 1o TeMe OCHOBBIH CBOHCTBA 1 1 JI3.1 0
HEOpraHUYEeCKHUX coeuHeHui /J1ad/
Cp Crpoenune aroma.PemieHre KOHTPOIBHON PabOTHI IO TeMe "CTpoeHue 1 12 JIT.1 0
atoma". /Cp/
Jlex XuMmudeckast TepMOANHAMUKA U KMHETHKA. XUMHYIeKoe paBHOBecue. /JIex/ 1 6 J2.1J12.2 0
JIab XuMmudeckast TepMOAUHAMIKA U kKuHeTuka.JlabopaTopHast paboTa 1 J3.1 0
"CKOpOCTh XUMHUeKoM peakuuu" /J1ad/
JIab XuMmuueckas TepMOIMHAMUKA U KMHeTHKA. Perrienue 3amay /J1ab/ 1 JI1.1 0
Cp XuMu4eckas TepMOIMHAMUKA U KHHETHKA. PellieHne KOHTPOIbHBIX paboT 1 18 JIT.1 0
1o TeMaM "Xumudeckas TepMoanHamuka’, "XuMmudeckas
kuHeTHnka". /Cp/
Jlex PactBopHI 1 ux cBoiicTBa. /JIek/ 1 6 JI2.1J12.2 0
JIab PactBOpEI 1 HX cBolicTBa. Perrenne 3amau. /J1a6/ 1 J1.1 0
JIab PactBOpsE! 1 UX cBolicTBa. JlabopaTopHas padota "['maponns coneit" /J1ad/ 1 2 J3.1 0
Cp PacTBOpEI 1 BX cBO¥CTBA. PerreHre KOHTPOIBHBIX PadoT 1o TeMaM 1 14 JI1.1 0
"PacTBOpEI 1 X cBolicTBa","MlonHOOOMeHHBIe peakuun”, "Tuaponms
coneit". /Cp/
Jlex DeKTpoXUMHYECKUe CUCTeMBI /JIex/ 1 10 JI2.1J12.2 0
JIa6 DIEKTPOXUMHUYECKUE CUCTEMBI. JIabopaTopHbIe pabOThI 1 4 JI3.1 0
"OBP","Koppo3sus Metamio", "DIeKTposin3 BOTHBIX pacTBopoB" /J1ad/
Cp DIEKTPOXUMHUYECKUE CUCTEMBI. PellieHne KOHTPOJIBHBIX paboT MO TeMaM 1 14 JI1.1 0
"OBP", "Onexrpoxumus”. /Cp/
UKP 3amura naboparopHbix padot /MKP/ 1 2 JI.1J12.1 0
JI2.2J13.1

5. COAEP)XAHUE JUCHHUIIJIMHBI (MOAYJIS)

Jlexnms "OO61HEe 3aKOHBI XUMUN"
OCHOBHBIC LICJIU U 33/1a91 JUCLUILIMHBI, €€ CTPYKTYpa U CBA3b C AUCHUILUTHHAMHE B OOLICH CHCTEMEe TIOATOTOBKH CIICHUAIIHCTA.




OCHOBHBIE CTEXHOMETpHUYECKUE 3aKOHBL. OCHOBHBIE HAaIlPaBJIEHHUs TEXHMYECKOTO IIPOrpecca B 0Tpacin

Jlexuus "Ctpoenue aroma"
KganToBble uncna.PacnipenencHue 37€KTPOHOB 10 YPOBHSM U IIOAYPOBHAM. BiysiHue CBOICTB XUMHYECKOIO 2JIEMEHTA B
3aBHCHUMOCTH OT €T0 EKTPOHHOH KOH(HUTYpaIHu.

Jlexuus "Ilepuonnyeckuii 3akon /[.11.Menneneera"
CTpyKTypa nepuoanveckoil cucteMsl. [1epuognyHOCTh N3MEHEHUsI CBOMCTB XUMHUECKUX JIIEMEHTOB U UX COCTUHEHUH.

Jlexuus "Xumuueckas TepMOAMHAMHUKA"

IIpeamer 1 OCHOBHBIE IOHATHS B XUMUYECKON TepMOAHHAMUKe. BUIbl TEpMOIMHAMUYECKHUX CUCTEM U NTapaMETPOB.
Knaccugukamus TepMoIUHAMAYECKHUX POLIeCcCOB. BHYTpeHH s sHepTrHst U dHTanbIus. TernoBble 3 ()eKTh U UX UCTIONIB30BaHKE B
XUMHUYECKON TEXHONIOTHHU. DHTponus JHeprus [ n60ca. HanmpaBieHHOCTh XUMUYECKUX peakiuii.ViccienoBanne 0CHOBOHOTO
YpaBHEHUS TEPMOTUHAMUKH.

Jlexnus "Xumuueckas KMHeTHKA"

CKOpOCTh XUMHUYECKUX PEAKINH B TOMO- M T€TEPOTeHHBIX cucTeMaX. PaKkTopHl, BIUAIONINE Ha CKOPOCTh peakuuil. Teopus
Appennyca. KatannzaTopsl. 'oMOreHHBIH 1 TeTepOreHHBIN KaTaanu3. 3aKOH JEHCTBYIOMNX MacC ISl HEOOPaTUMBIX PEeaKIUi.
IIpasuna Baut-I'odda. Xumuueckoe u ¢pazoBoe paBHoBecue.llonsarue 06 00paTUMBIX 1 HEOOPATUMBIX PEaKIUAX. XUMUIECKOE
paBHOBecHe. 3aKOH AEHCTBYIOIINX Macc I 00paTUMBbIX peakii. DakTopsl, BIUAIOINE Ha XuMUieckoe papHoBecue. [Ipunmun Jle
-IlTaTense.

Jlexuus "PactBOphI"
Kiaccudukamms pactBopoB. CriocoOb!I BRIpaKEHUS] KOHIICHTPAIUHU pacTBOpa. PACTBOPBEI HEANIEKTPOIUTOB M UX KOJUTUTATHBHEIC
cBolicTBa. 3akoH pa3dasieHuss OcTBanbaa.

Jlexrus " IOHHOOOMEHHBIE peaKiMy ¥ THIPOJIU3 COTCH"

Teopust snexTponmTHIeckol rucconnanuy. CTeneHs U KOHCTaHTa aAucconnanni. Cnabble U CHIBHBIE 31eKTpoIuTHL. CBoMcTBa
PacTBOpPOB AIEKTPONUTOB. IoHHOE pou3BeaeHue BoAbI. BonopoaHstii mokaszatens. MHAMKaTOPEl. OCHOBHBIC TUIIBI THAPOIN3A
coneit. Onpenenenue pH B kaxaom tune. Crenens rugponansa. GakTopsl, BAUAIOMINE HA MIPOLIECC THAPONN3A.

Jlexnms "OxucauTenbHO-BOCCTaHOBUTEIbHBIE peakunu (OBP)"

OCHOBHBIE TIOHSTHS AaHHBIX peakiuii. CTerneHs okucneHus. OKUCINTEeNbHO-BOCCTAHOBUTEIbHBIE CBOMCTBA 3JIEMEHTOB M UX
coenunenuit. [IpaBuio anextpoHHoro 6ananca. Ypasuusanus OBP meromamu anexktponnoro. Tunel OBP. Baxneime okucinTenu
1 BoccTaHOBHUTENH. OKHCINTEIbHO-BOCCTAHOBUTEIbHAS TBOMCTBEHHOCTh XUMUYECKUX DJIEMEHTOB.

Jlexuus "OCHOBBI NIEKTPOXUMHUU".

[ToHsITHE AMEKTPOXUMHUYECKOI ccTeMbl. BUJIbI cucTeM. DIIEKTPOIHBIN MOTEHIIMAT METalIa. DJIEKTPOXUMHYECKUN Psijl
HanpspkeHuil. CBoMCTBa psiia aKTUBHOCTU. XUMHUUYECKUE UCTOYHUKHU DIEKTPUUECKOro ToKa. I'anpBaHnueckuil anemenrt. [IpuHnun
pabotsl. Pacuer D/IC.

Jlexuus "OneKTposau3 BOAHBIX pACTBOPOB U €r0 3aKOHOMEPHOCTH".
OcCHOBHBIE TIOHATHS TPOLIEcca AIIEKTPONIN3a B paciiiaBax U pacTBopax.llocienoBareabHOCTh MPOLIECCOB, MPOTEKAIOMINX HA
ANEKTPOAAX MPH deKTponu3e. 3akoH Dapayes.

Jlexnusa "Koppo3sus meramnos".
Omnpenenenue mpouecca kKoppo3un. @akTopsl BIUAIONINE HA KOPPO3UIO B Pa3HBIX cpefax. KucnopoaHas u BonopogHas
Jenossipu3anus. 3aluTa METaJUIOB OT KOPPO3HUH.

6. POHJI OIEHOYHBIX CPEJICTB

6.1. ITepeyeHb BHI0OB OLICHOYHBIX CPEACTB

BrimosHEeHBIE 1 3aIUIIICHHBIE Ta00paTOpHBIC PA0OTHI
BrinonHeHHbIE U 3aYTeHHbIE KOHTPOJIbHBIE paOOTHI
3a4eT 1o AUCLUILUINHE

6.2. Tembl NHCBMEHHBIX padoT

He npemycMoTpeHO y4eOHBIM ITaHOM

6.3. KoHTpoJIbHBIC BONIPOCHI M 32/IaHUSA

DOC g xommerennun YK-1

1)Haubonsiee yucno momuexyn (t=25°C, p=101klla)conepxutcs B MOpLUH:
a) a30Ta XUMUYIECKUM KOJIYECTBOM 3MOJIb;

0) yraekucioro raza maccoi 440r;

B) BOJIbI 00beMOM 36 cM3;

r) 030Ha o0beMoM 400 am3.*




2)Kakoe KoJIM4eCcTBO BEIIECTBAa COOTBETCTBYIOT 1 MOII0?
OTBeT: KOIMUECTBO BELIECTBA, KOTOPOE COAEPHKHUT CTONBKO aTOMOB, MOJIEKYJI, HOHOB WIIU APYTUX CTPYKTYPHBIX €AUHHI, CKOIBKO
conepxurcs B 12r yrinepona 12C.
3) Bribepute npaBunbHOe yrBepkaeHue. IIpi 0JMHAKOBBIX YCIOBHSX B IOPIHUAX KUCIOPOJa U 030HA PABHOTO 00beMa COIEPIKUTCS:
a) OJMHAKOBOE YUCIIO aTOMOB;
0) OTMHAKOBOE YHCIIO MOJICKYIT;*
B) OJIMHAKOBAsI Macca;
T') OJJMHAKOBOE YHUCIIO JIEKTPOHOB.
MIlocrosinras ABoragapo paBHa NA =6,02-10"23 . UTto mokas3pIBaeT 3TO YKCIO?
OTBeT: KOJIMYECTBO aTOMOB, MOJICKYJI, HOHOB HJIM APYTHX CTPYKTYPHBIX SIMHUI] B OHOM MOJIC BEIIECTBA.
5)OnexTpoHeUTpaIBHBIN aTOM a30Ta comepkut 7p u 7e. Mon N-3 comepxur:
a) Tp u 7e;
6) 10p u 7e;
B) 7p u 10e; *
r) 4p u 10e.
6)Kakue ycioBusi B XUMHUU OTHOCSITCSI K HOPMAJIbHBIM YCJIOBUSM (H.Y.)?
Ortget: Temmeparypa 0°C wmu 273K, nanenue 1 atmocdepa mmm 101,3 xI1a wmu 760 MM.pT.CT., KOHIICHTpANUs BEIIECTBA | MOJIB/II.
7)OnexTpoHeHTpanbHbIil aToM Kanbius cogepkut 20p u 20e. Mon Ca2+ comepkur:
a) 20p u 20e;
6) 18p u 20e;
B) 20p u 18e;*
r) 20p u 22e.
8)Kakoe BelecTBO B XMMUHU HAa3bIBAOT MPOCTHIM?
OTBeT: BEIIECTBO, COCTOSAIIEE U3 OAHOTO THIIA aTOMOB.
9)Ykaxkute MEKTPOHHYI0 KOH(PHUTYPAUIO aTOMa IEMEHTa C IPOTOHHBIM YHCIIOM 15:
a) 1s2 2s2 2p6 3s2;
0) 1s2 252 2p6 3s2 3pl;
B) 152 252 2p6 3s2 3p2;
r) 1522522p63s23p3*
10)B 4em mniposiBiisieTcsi ABOHCTBEHHAS MTPUPO/IA AIIEKTPOHA e- ?
OTBeT: MEeKTPOH 001a1aeT KaKk CBOMCTBAMH YAaCTHIIHI — IMEET Maccy, 3apsil, TaK ¥ BOJHOBBIMH CBOHCTBaMH — JUTHHA BOJIHEI,
CTIIOCOOHOCTH K AU(PAKIMN 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 GpyHKINH B TepPMOANHAMUKE, XapaKTEPU3YIOT COCTOSIHUE U CBOWCTBA CHCTEMBI.
OtBeT: BHYTpeHHSS S5HEPI U, SHTAIBINSA, SHTPONHS, dHeprus [ ndoca.
13)Ykaxure ypaBHEHUE PEaKIMU,B pe3yIbTaTe KOTOPOH CTENEeHb OKUCICHUS aTOMOB a30Ta nmoHmxkaercs ¢ 0 10-2:
a)N2 + 4H20 = N2H4 + 40H-;*
6)N2 + 4H20 = 2NH20H + 20H-;
B)N2 + 6H+ = 2NH3;
r)N2 + 8H+ = 2NH4+,
14)Yto XapakTepH3upyeT MOHATHE IEKTPOOTPHUIATEIEHOCTH?
OTBeT: 3T0 CIIOCOOHOCTH aTOMa B COSANHEHUSX MPUTATHBATH K ce0€ IEKTPOHEL.
15) Peakiuu, uaymue ¢ BbIAEIEHUEM TEIIOTHI HA3bIBAIOTCS:
a) PHAOTEPMUYECKHMU;
0) KaTaTUTHYECKUMU;
B) 9K30TEPMUIECKUMH; ¥
T') HEOOpaTUMBIMHU.
16)Yto xapakTepu3yeT GpyHKIHI Ha3bIBaeMast SHTPOIHEH?
OTBeT: SHTPONHS XapaKTePH3yeT MepPy HEYIIOPSAOUCHHOCTH COCTOSIHUSI CHCTEMBI.
17) ponece, uaymuii npu NOCTOSHHOM 00beMe, Ha3bIBAETCSI:
a) U300apHBIif;
0) U30TePMUIECKHIA;
B) ainabaTHBIN;
T') H30XOPHBIH. *
18)I1pn KakOM YCIIOBHH B XUMHYECKOW KHHETHKE HACTYIIACT paBHOBECHE?
Ortsert: [Ipu ycnoBum, 9T0 CKOPOCTH NMPSIMON PEaKIUU paBHA CKOPOCTH OOpPAaTHOH pPeakIHWy M IPOU3BEICHNEC KOHIICHTPAITHH
UCXOJIHBIX BEIECTB PaBHbI MPOU3BEIECHHUIO KOHIIEHTpaLUil MPOIYKTOB PEaKIHH.
19)¥YBenu4uth BBIXOJ IPOIYKTOB 00paTimoit peakimu N2(r)+3H2(r)=2NH3(r) +Q moxHO:
a) MOBBIIIAs JIaBJIeHUE; ™
6) ucnonb3ys KaTanu3aTop;
B) yMEHbIIIAsi KOHLEHTPAIMIO BOJAOPO/a;
T) TIOBBIIIIAs TEMITEpaTypy.
20)B gem cyrs npuanuna Jle - [larense?
Ortset: Ecnu Ha cucTeMy, HaXOAAIIYIOCS B COCTOSIHUM XHMUYECKOTO PAaBHOBECHS OKa3aTh BHEIIHEE BO3EHCTBUE B BUE U3MEHEHHUS




TeMIIePaTyphl, AaBICHUS HIH KOHICHTPAIUU, PABHOBECHUE CMECTHTHLCS B CTOPOHY TOI peakIiy, KOTopasi OCIa0HT IPOU3BEICHHOE
BO3JCHCTBHE.

21) Boanble pacTBOPHI AIEKTPOIUTOB MIPOBOAAT IMEKTPHUSCKHI TOK 33 CUET:

a)TOIBKO JICKTPOHOB,;

0)KaTHOHOB U DJIEKTPOHOB;

B)aHHOHOB M 3JI€KTPOHOB;

T)KaTHOHOB M aHHOHOB. *

22)Kakue cuCTeMbl B XUMHHU HA3bIBAIOT T€TePOre€HHBIMU?

OrtBet: CHCTEMBI, COCTOSIIIINE U3 BEIIECTB B Pa3HbBIX arperaTHbIX COCTOSHMSX ((pazax).
23)Oxpackanakmyca OyzeT CHHEeH B:

a)BoJIe;

6)BonHoM pactBope NaCl;

B)BoAHOM pactBope HCI,

r)BogHOM pactBope KOH.*

24)Kak BiamseT TeMIiepaTypa Ha CKOPOCTh XUMHUYECKOH peaknuu 1o npasuiy Baut-T'opda?
Ortset: [Ipu noBeIeHNN TeMOepaTypsl Ha Kaxkabie 10 rpagycoB CKOPOCTb y GONBIIMHCTBA XMMUYECKUX PEAKIMH BO3pAcTET OT 2 10
4 pas.

25) OAMHAKOBYIO CTEIICHb OKUCIICHUS KeJIe30 MPOSIBISIET B COSANHEHUSX:

a) FeO u FeCO3;*

6) Fe(OH)3 u FeClI2;

B) Fe203 u Fe(NO3)2;

r) FeO u FePOA4.

26)Kakue peakiyy B XUMHAW Ha3bIBAKOTCS KATATUTHYECKUMHU?

OrtBeT: Peakmiuu ¢ HCTIONTB30BaHUEM KaTaJM3aTOPOB, KOTOPBIE MEHSIOT CKOPOCTh PEaKINH, CaMH IIPH 3TOM HE PacXOIyIOTCS.
27) Xummueckas cBA3b B MoJeKyne 6poma Br2:

a) MOHHas;

6) MeTaJuTMUECKast;

B) KOBJIEHTHAs HETOJsIpHas; ™

T') KOBaJICHTHAsI MOJIAPHAS.

28)B yem 0coOEHHOCTh TOMOT€HHOTO KaTanu3a’?

Ortget: KatannzaTop 1 pearnpyrolie BeecTBa HaXoaaTcs B OTHOM arperaTHOM COCTOSTHHH.
29) Beibepure onpenencHne XapaKTepHu3yomiee Mporece sKUIKOCTHOH aud dy3un:

a) B3aMHOE NepeMeINBaHie KOMIIOHEHTOB, IPUBOJIAIEE K BIPAaBHUBAHUIO KOHIIEHTPALUi; ™
6) mpotecc pacTBOPEHHUS! AEKTPOIUTOB MO ICHCTBHEM BOIbI;

B) IIPOIIECC PHCOEIMHEHUS BOIBI K MOJICKYJIaM, aTOMaM HITH HOHaM;

T) IPOIECcC PACTBOPEHHS AIEKTPOIUTOB MO AEHCTBHEM 3IEKTPUUECKOTO TOKA.

30) Ot yero 3aBUCAT KOJUTUTaTUBHBIC CBOMCTBA PACTBOPOB?

OTBeT: KOJUINTaTUBHBIE CBOMCTBA 3aBUCST OT KOHIICHTPAIHH PacTBOPA.

DOCkh! g komnerennun OITK-3

1)JIerde ocTabHBIX MIEPEUNCICHHBIX JIEKTPOH TEPSET ATOM:

a) Na;*

0) Mg;

B) Al;

r) Si.

2)YTo periiaMeHTUpyeT MPaBUiIo dIEKTPOHHOTO Oananca?

Ortgert: [1o mpaBmiTy 31€KTPOHHOTO OajlaHCa YHCIIO MICKTPOHOB OTJAHHBIX BOCCTAHOBUTEIEM PABHO YHCITY JICKTPOHOB IPHHATHIX
OKHCIIHTETIEM.

3) Ckopoctb peakuun N2(1) + 3H2(r) <> 2NH3(r)Q>0 MOKHOYBEINYHTH,

a) IOBBICHTB TEMIICPATYPY;

0) UCIOJIF30BATh KaTaIN3aTop;

B) YMEHBIIIUTH JJABIICHUE;

T') IOHU3UTH TeMIeparypy.*

4)ITo xaxoMy IPaBIITY MOXHO PAcCYMTATh CTEIICHb OKUCIICHUS JICMEHTA, €CITM OHA HE ITOCTOsTHHA?

OtBet: CymMa BceX CTENeHel OKHUCIICHHUS BCEX aTOMOB B MOJIEKYJIe paBHA HYJIIO.

5)K OKHCIUTENFHO-BOCCTAHOBUTEIILHON PEAKIIUN HE OTHOCHUTCS:

a) NaOH + HCI = NaCl + H20;*

6) 6HCI1 + 2A1 =2AICI3 + 3H2;

B) 2KMnO4 = K2Mn0O4 + MnO2+02;

r) 2H2 + 02 =2H20.

6)I1lepeynciuTh HETOCTATKU KUCIIOTHBIX aKKyMYIISITOPOB.

OtBet: HeOObIIIas YIeNbHAS SHEPTHS, CAMOPA3PsIIT TIPU XPaHSHUH, UCTIONB30BaHIE TOKCHYHOTOTSDKETION0 MeTallia pu
W3TOTOBJICHUU — CBUHEII, U HCIOJIb30BaHHE CEPHON KUCIOTHI.

7)IIpu noBBIIICHUN TeMIiepaTypsl Ha 20° CKOPOCTh peakiiuy BeIpocia B 16 pa3. TemmepaTypHbiii K03(hGHUIIMEHT peakiiiyi paBeH:
a) 2;

0) 2,5;

B) 3;




r)4.*

8)Kaxkue noKpbITHs HCHOJIB3YIOT ITPU XUMHUUYECKON 3aIUTE METAIUIOB OT KOPPO3HHU?

OrtBet: Kpacku, sMmaiu, CMOITBEI, OKCHIHBIS, (pochaTHBIC, HUITPUIHBIC TIOKPBITHSL.

9)MonspHast KOHIIEHTPAIHS YUCICHHO PaBHA XUMHUYECKOMY KOJTHYIECTBY PACTBOPEHHOTO BEIIECTBA (MOJIB) B!
a) 100 r pactBopa;

6) 100 1mM3 pacTBOpUTEIIS;

B) | KT pacTBOpA;

r) 1 mutpe pactBopa.*

10)Kakoii nmporiecc Ha3bIBaeTCS OCMOCOM?

OtBeT: OcMOC - 3TO TPOIIeCC OAHOCTOPOHHEH AN HY3HH MOJICKYIT paCTBOPHUTEN Yepe3 MOITYIIPOHUIIAEMYIO MEMOpaHy B
PacTBOPEHHOE BEIIECTBO.

11)IIpu yBenuvyeHuu naBieHus B 2 pa3a CKOpocTh Xumudeckoil peakiuu 2H2(r) + O2(r) = 2H20 Bo3pacTer B:
a) 2 paza;

0) 4 paza;

B) 6 pas;

r) 8 pa3.*

12)Yro BBIpa’kaeT KOHCTaHTA MIEKTPOIATHICCKON ANCCOINATAU?

OtBeT: OTHOILICHUE YHCIIA MOJIEKYI MIEKTPOINTA MOABEPTIIIIXCS TUCCOMUALUH K 00IIeMy YUCITY PACTBOPCHHBIX MOJICKYII.
13)IIpu HOpMaNBHBIX YCIOBUSAX TEMIIEpaTypa raza paBHa:

a) 0°C; *

0) 25° C;

B) 20°C;

r) 273°C.

14)Yem xapakTepHu3yeTcs IPOIEcC BOCCTAHOBICHUS IEMEHTA B OKHCINTEIBHO-BOCCTAHOBUTEIILHOM Peakun?
Ortsgert: [Iponecc BOCCTaHOBICHHUS - 3TO TPOIIECC MIPHUHATHS JIEKTPOHOB, IIPU KOTOPOM CTEIICHb OKUCIICHHUS YIEMEHTa IIOHMKACTCS.
15)Kakoit U3 nepeynciaeHHbIX HIKE aTOMOB UMeeT HauOOJbIIUI paauyc:

a) H;

0) K;*

B) Li;

r) F.

16)IIponomxute (GOpMYITHPOBKY 3aKOHa ABOTaApo: «B paBHBIX 00BEMaX JIFOOBIX Ta30B, B3ATHIX IIPH OJJMHAKOBOW TEMIIepaType U
JIABJICHUM. ..»

OTBeT: COEPHKUTCS OJMHAKOBOE YNCIIO MOJIEKYII.

17)HaunGonp1ee 4icio aTOMHBIXOpOUTANIEH CONEPKUTCS Ha:

a) p — MOIypOBHE;

0) s — moaypOBHE;

B) f — moaypoBHe; *

r) d — moxypoBHe.

18)Kakne coeqrHeHNs B XUMHUU HAa3bIBAIOT OKCHIAMU?

OtBer: OKCHIBI — 3TO COSAMHEHNS, COJIEPKALNE B COCTABE XMMHYECKUH 2JIEMEHT U KHCJIOPOL.

19)B KakuX COETUHEHUSIX XJIOP MOXET HMPOSBISTH TOJIBKO OKUCIUTEIbHBIE CBOUCTBA:

a) NaClO4; *

6) KCIO3;

B) CI20;

r) HCIL.

20) UTo mpoUCXOAUT C TEIUIOTOH B BHIOTEPMUYECKON peakuuu?

Ortget: TemnoTa B X0[1€ XUMHUYECKOHW PEAKLIMH MOTJIOMIACTCS.

21)PacTBOPUMOCTB — 3TO MaKCUMalbHas Macca BEIIECTBA, KOTOPYIO MOXKHO paCTBOPUTH IIPU JTaHHOW TEMIIEpaType B:
a) 100 r pactBopa;

6) 100 r pacTBopurens;*

B) 1 T pacTBOpa;

r) 100 M pacTBOpA.

22)IIepedncauTh yCIOBHS, OTHOCAIINECS K CTAHJAPTHBIM YCIOBHSAM B TEPMOIUHAMHUKE.

Ortsert: Temmeparypa 25°C(298K , nasnenue 1 atm. (101,3 kIla; 760 Mm.pT.CT.).

23) IIpu sneKTpoar3e Kakoro BOJHOTO PacTBOPa Ha KaToJie OyAeT BBIACIATHCS TOIBKO BOIOPOA?

a) CuSO4;

6) SnCl2;

B) K2S;*

r) ZnBr2.

24)Ha 9T0 pacxoAyeTcst JHEPTHs aKTUBALMH MOJIEKYTaMH, BCTYAIOIINMH B XUMHYECKYIO PEaKIUIO 110 Teopuu AppeHnyca?
Ortset: Ha mpeosioneHne OTTaIKUBaHUS AMEKTPOHHBIX 000I0UEK MOJIEKY, Ha Pa3phIB CTAPBIX XUMUYIECKUX CBA3eH, 00pa3oBaHus
aKTUBHPOBAHHOTO KOMILIEKCA U 00pa30BaHHE HOBBIX XUMHUYECKUX CBSI3EH.

25) Ilpu aHOMHOI 3amKTE MeTa/lIa OT KOPPO3HH, 3aIIHIIAEMbIH METalUT TIOKPHIBAIOT:

a) MEHee XUMHUYECKH aKTHBHBIM METAJIJIOM;

6) MeTaIoM, NEKTPOAHBIN MOTEHIUAT KOTOPOTO HUXKe;®

B) METAJIOM, 3JIEKTPOIHBIA HOTESHIHAT KOTOPOTo OOJIBIIIE;

T') METaJUIOM, KOTOPBIN CTOUT B PSRy HANPSDKEHHS TIOCIIE BOJOPOIA.

26)Kakue peakiuy Ha3bIBaIOTCS OOpaTUMbIMU?




Otset: OOpaTHUMBIE 3TO TaKUE PEAKIHH, TPOLYKTH KOTOPBIX, B3aUMOACIHCTBYS MKy cOOOH, 00pa3yroT HCXOAHBIC BEIECTRa,
HPOTEKAIOT KaK B IIPSIMOM, Tak U B 0OpPaTHOM HallpaBJICHHU.

27) B ranpBaHmueckoM deMenTe Skoou-/laHmams:

a) MeJlb SABJISCTCS aHOJIOM;

0) LMHK SIBIISIETCS KaTOJIOM;

B) 3JIEKTPOHBI IEPEXOAAT OT LIUHKA K MeIH; *

T) MeIb PACTBOPAETCS B Ipolecce padoTHI.

28) Uro BBIpa)kaeT MOJIIpHAs KOHIEHTpAIHs pacTBOpa?
Ortset: KonuyecTBo MoJiel paCTBOPEHHOI'0 BEILIECTBA B OJJHOM JIMTPE PACTBOPA.
29) OTMeThTE ypaBHEHHE peaklMM, B Pe3yJbTaTe KOTOPOH CTENEHb OKUCIEHUS aTOMOB XJopa nosblmaetcs ¢ 0 o +7:

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

6) CI2 + 6H20 = 2C103- + 12H+;

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

r) 2HC1 + H20 = CI120 + 4H+.

30)Kak BnusieT 1aBlIe€HUE HA pACTBOPUMOCTD Ta30B B )KUAKOCTSIX?
Otgert: [Ipu yBenHMUeHUH AaBICHUS PACTBOPUMOCTh Ta30B BO3PACTAET.

TumoBsle BONPOCHI K MPOMEKYTOYHOH aTTecTalMy 00YJaIOIUXCs 10 AUCLUIIIHHE

1. OCHOBHBIE 3aKOHBI XUMUH. 3aKOH COXPAHEHUs MAcChl BELIECTB. 3aKOH MOCTOSHCTBA COCTaBa. 3aKOH ABOTajIpo U €ro
CIIeACTBHA. 3aKOH AKBHBaNICHTOB. OnpeiesieHre SKBUBATIEHTHBIX MACC IIPOCTHIX U CIIOXKHBIX BEIIECTB.

2. Teopun ctpoenus atoma Pesepdopra u bopa. CocraB atoma. OTHOCHTENIbHAS aTOMHAsI Macca 3JIE€MEHTa.

3. KBanroBele yncrna.

4. PacnipesieneHre 3I€KTPOHOB IO SHEPTETHUYECKUM YPOBHAM H HoxypoBHsAM. [Ipuarmn [laymu. Ipasmno Xynnma. IIpasmo
Kneuxosckoro.

5. [lonsatue 06 s- , p- ,d- ,f- onemenTax. Xapakrep COeUHEHUH UMH 00pa3yeMbIX.

6. INepuoanyecknii 3akoH. CTpyKTypa neproaudeckoii cucremsl. [IoHsTHE 0 rpynmnax, MOArpynnax M Inepuojax.

Ilepuonnyeckoe H3MEHEHUE CBOMCTB XUMUUECKHX JIEMEHTOB B IPYIIAxX U EPUOJAX: 3apsy 41pa; paauyc aToMa; SHEPrus
MOHU3A11H; SHEPIUsl CPOJCTBA K 3JIEKTPOHY; 311EKTPOOTPULIATEIILHOCTD; OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIE CBOICTBA.

7. [ToHsiTHie O BHYTpEHHEH 3HEpruu cuctembl. [IepBhIil 3aKOH TepMOAMHAMUKH. Ero mpuMeHeHue JUisi H30XOPHBIX U
M300apHBIX MPOIIECCOB.

8. [onsTne 06 sHTampnuu. 3akoH ['ecca u ero crneactBus. [IoHsATHE 0 TeroTax 00pa30BaHMUs CIIOKHBIX BellecTB. Pacuer
M3MEHEHHUS SHTABINH MPU XUMUYECKHX PEaKLIUsIX.

9. [ousatue 00 suTponuu. BTopoit u TpeTnii 3akoHbl TepMOAMHAMHUKH. CTaHIapTHAs SHTPOIHS BellecTBa. Pacuer
W3MEHEHHUS SJHTPOITHU CHCTEMBI.

10. INonsTe 06 u300apHO - M30TepMUUecKoM HoTeHIane. OCHOBHOE ypaBHEHHE TEPMOAWHAMHUKH. YCIOBHS BO3MOXKHOCTH
MpoTeKaHus mporecca. Pacuer usmeHeHus cBo0o1HOM 3Heprun [ 'nooca.

11. Xumuyeckasi KuHeTHKa. CKOPOCTh XUMUYECKOW peaklMd B TOMOTE€HHON M FEeTepOTreHHOW cUcTeMax. 3aBUCUMOCTD
CKOPOCTH XMMHUYECKOH peakluu OT KOHIeHTpauu. Ou3nyecKuil CMbICI KOHCTAHTBI CKOPOCTH XUMUYECKOW peaKIuu.

12. BnusiHue TemnepaTypbl Ha CKOpPOCTh Xxumuuyeckol peakuuu. [IpaBuino Bant I'odda u Temneparypublii koapuuneHt.
Teopust AppeHuyca. 3aBUCUMOCTh CKOPOCTH XUMHUYECKOW PEAKIMH OT SHEPTUU aKTHBAIIMH.

13. Karanu3. OcHOBHBIE MOJIOKEHUSI TEOPUH KaTaau3a. MeXxaHu3M TOMOTE€HHOTO U T€TepPOreHHOTO KaTaiusa.

14. INonsiTre 06 0OPAaTHMBIX pPeaKIUAX U XUMHIECKOM PAaBHOBECUH. 3aKOH JEHCTBYIOUIMX MAacC OIS OOPAaTUMBIX CHCTEM.
CBsI3b KOHCTAHTBI PABHOBECHS C TEPMOAMHAMHYECKUMH (QYHKIHSIMH.

15. [punnun Jle-lllarense. BnusiHue usmeHeHus: TeMnepatypsl, JaBlIeHUs, KOHIICHTPAIMK BEIIECTB HAa CMEIICHUE
PaBHOBECHS B CHCTEME.

16. OO0mas xapakTepucTiuKa pacTBOpoB. CrocoOb! BbIpaKeHUs] KOHIEHTPALUN pacTBOPOB.

17. TepmoarHaMuKa MpoOLECCOB pacTBOPEHUS. BinsHue TemnepaTypbl U JIaBJIeHHs] HA PACTBOPUMOCTH BEILIECTB.

18. KomnuratnBHble CBOHCTBA MaealbHBIX pacTBOpoB. 3akoH BauTt-T'odda. 3akon Payns u ero cnenctust. CriocoObr
OTIpeieNIeH s MOJIEKYISIPHON MacChl paCTBOPEHHOTO BEIIECTBA.

19. [TonsiTrie 06 snmektponuTax. Teopus AMEKTPOIUTHYECKON Aucconuanyu. OOMmuUN NPUHIUI TUCCOIUAIUU. DIIEKTPOIUTHI.

OCHOBHBIE MTOJIOKEHHS TEOPHUH JIEKTPOIUTHICCKON Jrcconuanuu. JJuccoruanus KucioT (0HO- 1 MHOTOOCHOBHBIX), OCHOBAaHHIH
(0THO- ¥ MHOTOKHUCIIOTHBIX), COJIEH (CPEIHUX, KHCIBIX, OCHOBHBIX).

20. KonnuratuBHble CBOHCTBa PacTBOPOB IEKTPOIUTOB. M3oToHMUecKui koadduiuent. Crenens quccounanuu. Ilonstue o
CHUJIBHBIX U CJIA0BIX JNIEKTPOIHUTAX.

21. Crabsle snextponutsl. KoHcTanTa muccormaniy. 3akoH paz0apieHuss OcTBasbaa.

22. CunbHbIe MEKTPONUTHL. AKTUBHOCTh HOHOB. II0OHATHE O KaXKyIIeHcsl CTENEeHH AUCCOIMAINN.

23. Honnoe npoussenenue Boasl. [lokasarens Bogoponaa. MuauKaTopsl.

24. VoHHO-00MEHHBIE PEaKIMH B PaCTBOpPax JIEKTPOIHUTOB. YCIIOBHS HEOOPATHUMOCTH HMOHHO-OOMEHHBIX PEaKIIHH.

25. Kectrkocts Bonsl. Bpemennast u moctostaHas. CriocoObI yCTpaHEHUS .

26. I'uaponus coneit. O6paTuMocTts ruaponusa. Crenens ruapoian3a. KoHcTanTa rupoinsa. YCIoBUSl YCHICHUS THAPOIU3a.
['maponu3 pa3nu4HbIX TUIIOB COJEH.

27. OxucnuTensHo-BoccTaHoBUTENbHBIE peaknun (OBP). TlonATHE O cTeeHN OKHCIICHHS, OKHCIUTEISIX 1

BOCCTAHOBHUTEIISIX. BaxkHeHIe OKUCIUTETN U BOCCTAHOBUTEH.

28. MeTtobl COCTaBIICHUS YpaBHEHUH OKUCIHMTEIHHO-BOCCTAHOBHUTENbHBIX peakuuii. OBP B paznmnunbix cpenax. Tunsr OBP.

29. Teopust IEKTPOAHBIX NOTEHIMANOB. YpaBHeHne HepHcera. OmnpeneneHre CTaHIapTHBIX 3JEKTPOAHBIX MOTCHIHAIOB.

YeTpoiicTBO BOJOPOAHOIO MIEKTpoAa. Pan HanpsKeHul MeTalios.
30. lanpBaHKMYecKHe I€MEHTHl. YCTPOHWCTBO M mpuHIMN padoTsl. Pacuer D/IC.




31. OIeKTpoau3 B pacliiaBaX M PacTBOpax NEKTPoiuToB. [locnenoBaTeNnsHOCTH MPOIECCOB MPOTEKAIOINX HA aHOIE H
karoze. 3akonsl Papajes. Pacuer 00beMa 1 MacChl BELIECTB, BBIICIHUBIINXCS IIPU JIEKTpoin3e. I[IpuMeHeHne a1eKTpou3a.

32. Koppo3sns meramuioB. Xumudeckas ,3JIeKTpoxuMudeckas. CrocoOb! 3aIIUTEl METAJUIOB OT KOPPO3UH.

33. Axxymynstopel. Kucnorusie. llenounsie. [Tpuaimm paGoTsI.

TunoBsle 3a1aHus MO JUCLUILINHE:

1. PaccunrtaTh 3KBHBaNeHTHBIE Macchl ciemyronmmx coeannenuit PbO, H2Cr207, Na2SiO3, Sn(OH)2, Al, CrOHCI2.

2. PacmircaTp SMEKTPOHHYIO KOH(UTYpAIHIO aTOMa MapraHiia. YKa3aTh BO3MOJKHBIE BaJICHTHOCTH M XHMHUYECKHE CBOWMCTBA.
Onucath KBAHTOBBIMH YHCIIAMU BaJEHTHBIE 2EKTPOHBI aTOMA.

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

4. Paccuntath, BO CKONBKO pa3 U3MEHUTHCSI CKOPOCTh XMMUYECKOH peakluy , €ClU YBEIUUUTh TeMiepaTypy ¢ 50 no 80
rpaxycoB 1o Llenbcuto, TeMepaTypHslil ko3 HUIUCHT paBeH 3.

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

YBCIINYUTH TCMIICPATYPyY
TOHU3UTH KOHICHTPAIUIO BEIICCTBA B
IIOHU3UTH JaBJICHUC B CUCTCMC
HalmMCaTb BBIPAXKCHUC IJIs1 KOHCTAHTBI paBHOBCCUA JIaHHOM pCaKknunu.

6. Paccunrats MomspHyro koHreHTpanuto 200 r 20% pactBopa xnopuga kaibius ([1=1,015 r/m).
7. Ha cxoibpko MOHU3UTHECS AaBIEHHE Mapa Haja pacTBopoM mpu 25 °C, coxepskammM 15 T rmroxo3sl B 150 r Boxsl. Jlapnenue
mapa HaJl YUCTBIM pacTBOpUTeIeM(IIpH TOi ke TemrepaTtype) paBao 26 klla.
8. Hanmcats peakmuu ruaponmsa coneir K2CO3, NaCl, MnSO3, FeSO4 ykazats pH B kaxIoM cilydae THIPOJIN3A.
9. YPOBHATH METOJIOM 3JICKTPOHHOTO OanaHca
Na2S03 + KMnO4 + H2S04 = Na2S04 + MnS0O4 + K2S04 + H20
10. Paccuntare 5/IC ranpBaHHYECKOrO 3JIEMEHTA, COCTOSIIETO M3 IUIACTHH OJOBA M MEIH, IPH UX KOHIICHTPALUH B

pactBopax cooTBeTCTBEHHO [ 1] Monb/nm u [0,01] Monb/n1. YKa3aTh HalpaBIeHUE JBIDKCHHUE 3JICKTPOHOB.

KoHTposbHEIE pabOTHI 110 TEMaM:

. Ctpoenue atoma

. Xumuueckasi TepMOJIMHAMUKa

. XuMuuecKasi KHHETHKa

. PacTBOpBI U UX CBOMCTBA

. NoHOOOMEHHBIE peakiuu

. 'unponus coneit

. OKHCIUTETPHO-BOCCTAHOBHUTEIIFHEIE PEAKITHN
. DIEKTPOXUMHUS

0NN bW~

6.4. Meronnueckue MaTepuaJibl, ONpeae/sionue npoueaypbl OHeHUBaHUA

Pemenne THMOBBIX 3alaHUM, TECTOB, 3aIUTa TEOPETUIECKOI0 MaTepHana Ha JaDOpaTOPHBIX 3aHITHSIX.
JlaGoparopHast paboTa CYMTACTCS CAAHHOM, IIPH BBIIIOJIHEHUH CIEAYIOIIMX YCIOBUH:CTYACHT HA HEW MIPUCYTCTBOBAI, BBITIOIHUI,
3aIIUTHI TEOPETHYECCKUI MaTepual 1mo qanHoi Teme. KoHTponbHas paboTa cuuTaeTcs BEIOJTHEHHON, TPH PEIICHUH CTYICHTOM
70% 3amaHuii COAEPKAIMNXCS B BAPHAHTE.

3auer 10 AUCUMUILIMHE CTABUTCS 10 UTOraM paboThl 00Y4aloIerocsi B TeUEHHE CEMECTPa, BBIPAKEHHBIM B BU/IE BBIITOJTHEHUS
KOHTPOJIBHBIX padoT, pabOThI Ha KOJUIOKBUYMAX, BBIIOJHEHUS U 3aIIUTHI JIA0OPaTOPHBIX paboT.

7. YHEBHO-METOJUYECKOE 1 THO®POPMAIIMOHHOE OBECIIEYEHHUE JUCHUIIJIMHBI (MOAY JIS)

7.1 Pexomenyemasi iuTepaTypa

7.1.1. OcHoBHas IuTEpaTYpa

ABTODBI, COCTABUTEIIH 3arnaBue WznarenscTBO, roj
JI1.1 |I'nmuaka Hukomnaii 3amauu ¥ ynpaxHeHus 1o oouied XumMuu: yaed. nocodue Mocksa: MuTerpai-
JleonnnoBuu IIpecc, 2001
7.1.2. JlonoHUTeIbLHAS JIUTEpaTypa
ABTOpBI, COCTaBUTENH 3aryiaBue WznarenscTBo, rox
JI2.1 |Pocun U. B., Tomuna |OOmas u Heopranndeckas xumus. CoBpeMEeHHBIH Kypc: YaeOHoe Mockga: M3narenscTBoO
JL . nocobue it 6akamaBpoB IOpaiir, 2016
JI2.2 | KopoBun Hukomnait OOmas XuMHS: yIeOHUK Mocksa: Beiciias mikona,
BacunbeBuu 2007

7.1.3. MeTtoanueckue pa3padoTKu




ABTOpBI, COCTaBUTETH 3armaBue W3znarenscTBO, TOI
JI3.1 |3aitnes B. I1., XuMHUsA: METOANYECKHE YKa3aHUS M0 BBITIOIIHEHUIO Ta00PAaTOPHBIX Hosocubupck: CI'YBT,
Moxkposuuikast H. I1., | pabot 2018
Kupumok A. .
8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHME JUCHUIIIUHBI (MOAY JIS)
Hasnauenue Ob6opynoBaHue

YuebHast ayJUTOpPUS Juist | AynuropHas nocka; Kommekr yue6HoM MeOenn; KoMImekTsl XMMUYECKOH 1OCY/Ibl U PEaKTHBOB
MPOBEICHUS TPYIIIOBBIX 1 | 1S IPOBEACHHS XMMHYECKOTO MIPAaKTHKyMa; BEITshKHOIM mkad
VHIUBHUIYaIbHBIX KOHCYIbTalNi
YueOHast AyAUTOPHS i | AyauropHast 1ocka; Kommiuekt yue6Hoit mebenn; KoMIUIEKTb XMMUYECKOH MOCYAbl U PEaKTHBOB

IIPOBEJIEHHUs TEKYIIErOo KOHTPOJIS
U IPOMEXKYTOYHOH aTTeCTallH

JIA TPOBEACHUS XUMHUYCCKOI'O MMPAaKTUKyMa, BreiTsikHOM H.IKa(I)

YuebHas ayJAUTOpHs JUTS
NPOBEJCHHUS TEKYIIET0 KOHTPOJIS
Y IPOMEXKYTOYHOH aTTecTalnu

AynutopHas nocka; Kommiuexr yueOHON mebenn; MynbTuMenunitHoe 00OpygOBaHHE: IIPOEKTOP
(cranoHapHbIi), 3kpaH (cTaunonapsiit), [IK (mepenocHoit)

YaebHas ayAUTOPUS i | AynuropHas nocka; KomrurekT ydeOHONM Mebenn; MynpTumenuitHoe o0opymoBaHHE: HPOEKTOP
IIPOBEIEHUS 3aHATHH | (CTAllOHAPHBIN), 3KpaH (cTarmoHapHsIi), ITK (mepeHocHoi)

JIEKIIMOHHOT'O TUIIA

VYueOnas ayUTOpHS Juist | AynuropHast 1ocka; Komiuiekr yue6Hoi MeGenu

MIPOBENIEHUS TEKYIIEro KOHTPOJISL
U IIPOMEXKYTOYHOU aTTeCTalUH

Yuebnas ayJUTOpHs JUTS
HPOBECHUS IPYIIOBBIX "
WHIBAAYaTbHBIX KOHCYIbTANi

AynutopHas nocka; Kommuexr ydeOHolf mMebeny; 6 KOMIIIEKTOB AT 1abopaToOpHOil pabGoOTHI MO
ONPEJIETICHUIO JKECTKOCTH BOJbI (IUTATUBBI C NPOOMPKaMH, HaOOp XUMHYECKHUX pEearcHToB); 6
KOMIDIEKTOB UIs JTa0OpaTOpHOH pabOTHI IO OIPEAEICHHIO 3IEKTPOIIPOBOIHBIX PAaCTBOPOB CoOJeH
(ITK-2mT., WCTOYHWUK TOKa-3 INT., IITAaTUBBl C TPOOUPKAMH, OIEKTPOABI H3MEpPHUTEIbHEIE,
JJIEKTPOAbl CpaBHEHUsS); 6 KOMIUIEKTOB [UIsl J1a0OpaTOpHOH paboThl 1O  ONpPEAENICHUIO
NOHOOOMEHHBIX peakiuil (IITaTHBBI C MPOOMpPKaMH, HaOOp peakTHBoB, pH-merpsl); BeITsDKHOMN
mxad

Yuebuas ayJAUTOpHs JUTS
HPOBECHUS IPYIIOBBIX u
WHMBHUIYaIbHBIX KOHCYIbTAUI

AynutopHas nocka; Kommexr ydeOHol mMeOeny; 6 KOMIIIEKTOB AT J1abOpaToOpHOil pabGoOTHI MO
OTIPENIEJIEHUIO JKECTKOCTH BOABI (LITAaTUBBI C MpOOMpKaMu, HaOOp XMMHUYECKHUX pPEareHToB); 6
KOMIUIEKTOB IS JIJaOOpaTOpHOH pabOoThI IO ONPEJETIECHHUIO 3IEKTPONPOBOAHBIX PACTBOPOB CONECH
(IIK-2mT., MCTOYHMK TOKa-3 INT., IITATHBEl C TPOOMPKAMH, 3IEKTPOABl H3MEPUTEIBHEIE,
JNMEKTPOABI CpaBHEHHUs); 6 KOMIIEKTOB AT J1abopaTopHOil paboTBl MO  OHpENeNCHHIO
MOHOOOMEHHBIX peakiuil (IITaTHBBI C NMPOOMpKaMu, HaOop peakTHBoB, pH-Mmerpsl); BeITsDKHOMN
mkad

Yaebnas AyIUTOPHS JUIS
OPOBEACHUS  TPYIIOBBIX u
WHANBUIYaIbHBIX KOHCYIIbTaLlHI

AynutopHas nocka; Kommiekr ydeOHol MeOenw; 6 KOMIUIEKTOB AT 1abOpaToOpHOi paboOTHI HO
OTIPENICIEHUIO JKECTKOCTH BOABI (IITAaTUBBI C MPOOMpPKaMH, HaOOp XMMHUYECKHUX pPEareHToB); 6
KOMIUIEKTOB JUIs JIJaOOpaTOpHOH paboThI IO ONPENETIECHHIO 3IEKTPOIPOBOAHBIX PACTBOPOB CONEH
(IIK-2mT., WCTOYHMK TOKa-3 INT., IITaTHBEl C TPOOMpPKAaMH, 3IEKTPOIBl H3MEpUTEIBHEIE,
JNMEKTPOABI CPaBHEHUs); O KOMIIEKTOB AT J1abopaTOpHOil paboTBl MO  OIPENeNICHHIO
MOHOOOMEHHBIX peakuuil (WTaTUBBI ¢ MpoOupkamu, HAOOp peakTuBOB, pH-meTpbl); BuITsSOKHON
mkad

YaebHas ayAUTOpUS Jutst | AynuropHas 1ocka; KoMruiekT yaeOHoN Mebenn

HPOBEACHUS TPYIIIOBBIX u

VHIUBUIYalIbHBIX KOHCYIbTalU

VYaeOnas ayIUTOpHs 1ot | AynuropHast nocka; Komiuiekr yue6Hol MeGenu

MPOBEICHUS TPYIITOBBIX u

VHIVBHAYaTbHBIX KOHCYIbTaNi

YueOHast AyAUTOPHS Ui | AyoutopHast ocka; Kommuiekt yuebHoii medenu

HpOBEACHUS TPYMIOBBIX u

WHIMBHAAYaITbHBIX KOHCYIbTaNi

Yuebnas ayJAUTOpHs qutst | AyauropHas 1ocka; KoMmuiekT yae6HoN Mebenn

IpOBEACHUS TPYIIOBBIX u

VHJUBUIYalIbHBIX KOHCYIbTalUI

VYaeOHast ayAUTOPUS quis | AynuropHas nocka; KomrurekT ydeOHONW Mebenn; MynpTumenuitHoe o00pymoBaHHE: HPOEKTOP
IIPOBEICHUS 3aHATHH | (CTAIlOHAPHEIN), 3KpaH (cTarmoHapHsIi), ITK (mepeHocHoit)

JIEKIIMOHHOTO THIA

Yuebnas ayIUTOpHsI Juist | AynutopHast nocka; KomruiekT yde6HOM Mebenu; MynbsTumenuitHoe o0opynoBaHHE: HPOEKTOP
MIPOBEECHUS 3aHATHH | (CTallMOHAPHBIN), 3KpaH (cTaruoHapHsi), I1K (mepeHocHOi)

JICKIMOHHOTO THIIA

YuebHas ayJUTOpHs quist | AyoutopHas nocka; Komruiekt yde6HOM Mmebenu; MynsrumenuitHoe oOopymoBaHHE: HPOEKTOP
NpOBeIeHHs] TEKYIIEero KOHTPOJ | (CTalMOHAPHBIH), oKkpaH (ctanuoHapHbli), 1K (mepeHocHOI)

Y TIPOMEKYTOYHON aTTeCTAINH

YaebHas ayAUTOpUs quis | AynuropHas nocka; Komrurekt ydeOHONM Mebenn; MynpTumenuitHoe o0opymoBaHHE: IPOEKTOP




MPOBEACHHUSA TEKYIICTO KOHTPOJIA
u HpOMe)i(yTO‘{HOPlI aTTeCTalluu

(crarmoHapHbIi), 3kpaH (cTaunonapHsiit), [IK (mepenocHoit)

Kabuner xumumm -  ydeOHas | AymutopHas nocka; KoMmruiekt ydeOHON MeOenu; KOMIUIEKThl XUMHUUYSCKON MOCYIBl U PEaKTHBOB
ayIuTOpHsl  JJISL  TIPOBENEHWUS | JUTS TPOBEIEHUSI XMMHUYECKOTO MPaKTUKyMa; BBITSDKHOHN 1mkad

71a00PaTOPHBIX 3aHATHH

TTomerenue s | Kommiekr  ydeOnoit mebenu; IIK — 10 mr., nogkmoveHHbIXx K cetd "MHTepHer"
CaMOCTOSITEIHLHOM paboThI | 00ECTIeUnBAIOIIMX ~ JOCTYIl B OJJNEKTPOHHYIO  HH()OPMAIMOHHO-00pa30BaTeIbHYIO  Cpeay
00yJaroIIXcst YauBepcurera.




