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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 noaArotoBku 2025

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:

26.03.01 HampaBnieHne moAroToBKH ""YiipaBieHHe BOAHBIM TPAHCIIOPTOM U THIAporpadudeckoe odecredeHne CynoxXoacTna’
IIpoduns "Hudposoe xaprorpapuueckoe MoaenaupoBanme"
roJ1 Hayaja noArotosku 2025

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

3aBenyromuii kadenpoii Jlmaesua Onbra UropesHa



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

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 | TIlpenaumnomMHas IpakTUKa

2.2.15 | Dxonorus

2.2.16 | TeopeTnueckas MeXaHUKa

2.2.17 | OOmast 2MEeKTPOTEXHUKA U JIIEKTPOHHUKA

2.2.18 | Texuuyeckass MEXaHHUKA

3. KOMIETEHLIMU OBYYAIOIIETOCSI, POPMHUPYEMBIE B PE3YJILTATE OCBOEHMS JUCLHUILINHEI
(MOZY.JIsA)

YK-1: Cnioco6eH ocyiecTBIATH MOUCK, KPUTHYECKHN aHATIN3 ¥ CHHTE3 HH(POPMAIHH, MPUMEHATH CHCTEMHBIH MOIXO0 I/
peleHust MOCTaBJIeHHbIX 32124

YK-1.1: OcymiecTBisieT MOUCK, c6op 1 00paboTKy HH(OPMAIUH YIS PEIICHUS TOCTaBICH-HBIX 3a/1a4

VYK-1.2: IIpoBomuT KpUTHYECKUIT aHATH3 HH()OPMALIUH, TTIOTyICHHON U3 Pa3-HbIX HCTOYHHKOB

VYK-1.3: TlpuMeHsieT CUCTEMHBII MOAXO 7S pe-IIeHUs TOCTABJICHHBIX 3324

OIIK-3: Cnoco0eH HCIO0JIb30BATh OCHOBHBIE 3aAKOHDI €CTECTBEHHOHAYYHBIX JUCHHUILIMH B leO(l)eCCPIOHaJ'll)HOﬁ
AeATCJIbHOCTH

OIIK-3.1: BrazeeT OCHOBHBIMH 3aKOHA-MH €CTECTBEHHOHAYIHBIX AUCIUIUINH, CBI3aHHBIMH C IPO(ECCHOHATIBHON 1es-TeTbHOCTHIO

OIIK-3.2: YMeeT NIpUMEHATh OCHOBHBIC 3aKOHBI €CTECTBEHHOHAYYHBIX JUCIUILINH, CBSI3aHHBIE B IPOGhEeCCHOHATBHON
JeATENbHOCTH

OIIK-3.3: I/ICHOHLBYGT B HpO(i)eCCPIO-HaJ'ILHOﬁ ACATCIIBHOCTH OCHOBHBIC 3aKO-HbI €CTCCTBCHHOHAYYHBIX TUCHUIIINH




B pe3yiabTaTe 0CBOCHUN JUCHHUIIIMHBI oﬁyqaloumﬁcn JOJIZKCH

3.1 |3naTh:

3.1.1 | OcHOBHBIE 3aKOHBI OPTaHIMYECKON ¥ HEOPTAaHMUECKON XUMHUH; KITACCH(PHUKAIINIO U CBOMCTBA XUMUIECKUX 3JIEMEHTOB,
BEIIECTB U COSAMHEHH, NX Ha3HAUYEHHE U 00JaCTH IPUMEHEHUSL.

3.2 | Ymerh:

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

3.3 | Bnagersn:

3.3.1 | CHOCOOHOCTBIO BHIIOIHEHHUST OCHOBHBIX XHMHUYECKHX JIAOOPATOPHBIX Oepanuii.

4. CTPYKTYPA JUCHOUILIAHBI (MOIYJIST)

Bun HaumeHoBaHUe pa31esioB U TeM /BU/ 3aHATHSI/ Cemectp | YacoB | Jlutepatypa | Ilpllo
3aHATHSA / Kype AroT
Paznen | Paszmea 1. Oomast xumus
Jlex OCHOBHBIC TTOHATHS 1 3aKOHBI XUMUH /JIex/ 1 2 J2.1J12.2 0
JIab HHcrpykTak mo TexHuke 6e3omacHoctd. OcHOBHBIE moHsTHs /J1ab/ 1 2 J13.1 0
Cp Knaccel n Ha3BaHuSI XUMUYECKUX coeauHeHui /Cp/ 1 4 J2.1J12.2 0
Jlab OcHoBHbIE 3aKOHBI XuMuH /J1a6/ 1 2 0
Cp OcHoBHBIe 3aK0HBI Xxumuu /Cp/ 1 4 0
Jlex OHepreTrka XMMHUYECKUX peaknuii /JIex/ 1 4 J12.1 0
J12.2J13.1
Cp DHepreTrka XuMHYeCKux peakmuii /Cp/ 1 8 0
Jlex CKOpOCTh XUMHUYECKHX peaknuii /JIek/ 1 2 0
Jlab CKOpOCTh XUMUYECKHX peakiuii /J1ab/ 1 2 JI1.1 0
Cp CkopocTb xumuueckux peakuuit /Cp/ 1 8 JI3.1 0
Jlex Xumnueckoe paBHoBecue /Jlex/ 1 2 0
JIab Xumunaeckoe pasHoBecue /J1a6/ 1 2 0
Cp Xumnueckoe paBHoBecue /Cp/ 1 10 JI1.1 0
Jlex CocraB u cBoiicTBa pactBopoB. ['maponus coneit. pH u pOH /JIex/ 1 8 JI2.1J12.2 0
JIab I'moponms comnett /J1a6/ 1 2 J3.1 0
Cp CocraB u cBoiicTBa pacTBopoB. ['uaponu3 coneit /Cp/ 1 10 J1.1 0
Jlex OKHUCIIUTENFHO-BOCCTAHOBHUTENBHBIC peakiun /JIex/ 1 2 JI2.1J12.2 0
JIa6 OKHUCIUTETFHO-BOCCTAHOBUTEINTbHBIE peakiyu /J1ad/ 1 2 JI1.1J13.1 0
Cp OKHUCIUTENFHO-BOCCTAHOBUTENbHBIE peakiu /Cp/ 1 10 JI1.1 0
Jlek T"anbBannveckuii anemMenT. Jnextponus. Koppo3us metamios. 1 8 JI2.1J12.2 0
Axkkymynstops! /Jlex/
JIab Koppo3sus meramios /J1a6/ 1 2 J13.1
Cp Onexrpoxumust /Cp/ 1 10 JI1.1 0
HKP 3amwrta mabopatopHbIX padot /MKP/ 1 2 JI1.1J12.1 0
J12.2J13.1

5. COJEPKAHME JUCLUIIIMHBI (MOAY.JIST)

Jlexnns "OO6IME 3aKOHBI XUMUK"
OCHOBHBIE [IEJH U 33/1a4H AUCIUILTIHEI, €€ CTPYKTYpa U CBsI3b C AUCHUILUTUHAMY B OOIIeH CHCTEMe IMOTOTOBKY CIIEIHAIIUCTA.
OCHOBHBIE CTEXHOMETPHYECKUE 3aKOHBI. OCHOBHBIC HANIPABICHHs TEXHMYECKOTO IPOrpecca B OTpaciu

Jlexuus "Ctpoenue aroma"
KsanToBble uncna.PacnipenencHue 371€KTPOHOB 10 YPOBHSM U IOAYPOBHAM. BiysiHuEe CBOICTB XUMHYECKOIO 2JIEMEHTA B
3aBHCHUMOCTH OT €T0 MJIEKTPOHHOH KOH(PUTypalny.

Jlexuus "Ilepuonuyeckuii 3akon /[.11.Menneneena"
CTpyKTypa nepuoan4eckoil cucreMsl. IlepuognyHOCTh H3MEHEHUsI CBOMCTB XUMHUECKUX SIIEMEHTOB U UX COCTUHEHUH.

Jlexuus "Xumuueckas TepMOAMHAMHUKA"
IIpeamer 1 OCHOBHBIE IOHATHS B XUMUYECKOI TepMOAMHAMUKe. BUIbl TepMOIMHAMUYECKHUX CUCTEM U ITaPAMETPOB.

Knaccugukanus TepMOANHAMUYECKHIX TPOLECCOB. BHYTpEHHSS SHEPTHs ¥ SHTANBIHNA. TerioBbie 23 (EKThl U UX UCIIOIb30BAHUE B

XUMHYECKOH TeXHOIOTHH. DHTporus DHeprus ['mo0ca. HanmpaBieHHOCTh XMMUYIECKUX peakiuii.ccieropaHre 0CHOBOHOTO
YpaBHEHUS TEPMOJAUHAMUKH.




Jlexnus "Xumuueckas KMHeTHKA"

CKOpOCTh XUMUYECKUX PEAKINH B TOMO- M T€TEPOTeHHBIX cucTeMaX. PaKkTopHl, BIUAIONINE Ha CKOPOCTh peakuuil. Teopus
Appennyca. Katannzatopsl. 'oMOreHHBIH 1 TeTepOreHHBIH KaTaanu3. 3aKOH JEHCTBYIOMINX MacC ISl HEOOPaTUMBIX PEeaKIHi.
IIpasuna Bant-TI'odda. Xumuueckoe u ¢pazoBoe paBHoBecue.llonsarue 06 00paTUMBIX 1 HEOOPATUMBIX PEAKIUAX. XUMUIECKOE
paBHOBecHe. 3aKOH AEHCTBYIOIINX Macc I 00paTUMBbIX peakii. DakTopsl, BIUAIOINE Ha XuMU4eckoe papHoBecue. [Ipunmun Jle
-IlTaTense.

Jlexuus "PactBophI"
Kiaccudukamms pactBopoB. CriocoOb!I BRIpaKEHUS! KOHIICHTPAIUHU pacTBOpa. PACTBOPHI HEANIEKTPOIUTOB M UX KOJUTUTATHBHEIC
cBolicTBa. 3akoH pa3dasieHus: OcTBanpaa.

Jlexus " IOHHOOOMEHHBIE peaKiMy ¥ THIPOJIU3 COTICH"

Teopust snexTponmTHIeckol rucconnanuy. CTeneHs ¥ KOHCTaHTa aAucconnanni. Cnabble U CHIBHBIE 31eKTpOIUTHL. CBOMCcTBa
PacTBOPOB AIEKTPONUTOB. IoHHOE pou3BeaeHne BoAbI. BonopoaHstii mokaszatens. MHAMKAaTOPEL. OCHOBHBIC TUIIBI THAPOIN3A
coneit. Onpenenenue pH B kaxaom tune. Crenens rugponansa. GakTopsl, BAUAIOMINE HA MIPOLIECC THAPONN3A.

Jlexnms "OxucauTenbHO-BOCCTaHOBUTEIbHBIE peakuuu (OBP)"

OCHOBHBIE IOHATHS AaHHBIX peakiuil. CTerneHs okucneHus. OKUCINTEeNbHO-BOCCTAHOBUTEIbHBIE CBOMHCTBA 3JIEMEHTOB M UX
coenunenuit. [IpaBuio anextpoHHoro 6ananca. Ypasuusanus OBP meromamu anextponnoro. Tunel OBP. Baxkneilme okucinTenu
1 BoccTaHOBHUTENH. OKHCINTEIbHO-BOCCTAHOBUTEIbHAS TBOMCTBEHHOCTh XUMUYECKUX DJIEMEHTOB.

Jlexuus "OCHOBBI NIEKTPOXUMHUU".

[ToHsITHE ANEKTPOXUMHUYECKOI cucTeMbl. BUIIbI cucTeM. DIIEKTPOIHBIN MOTEHIMAT METallIa. DIEKTPOXUMHYUECKUN Psit
HanpspkeHuil. CBoMcTBa psiia aKTUBHOCTU. XUMHUUYECKUE UCTOYHUKHY DIEKTPUUECKOro ToKa. I'anpBaHnueckuil anement. [IpuHnun
pabotsl. Pacuer D/IC.

Jlexuus "OneKTposau3 BOAHBIX pACTBOPOB U €r0 3aKOHOMEPHOCTH".
OcCHOBHBIE TIOHATHS TPOLIECcca AIEKTPONIN3a B paciiiaBax U pacTBopax.llocienoBarenbHOCTh MPOLIECCOB, MPOTEKAIOIINX HA
ANEKTPOAAX MPH AeKTponu3e. 3akoH Dapayes.

Jlexnusa "Koppo3sus meramnos".
Omnpenenenue mpouecca kKoppo3un. @akTopsl BIUAIONINE HA KOPPO3UIO B Pa3HBIX cpefax. KucnopoaHas u BonopogHas
Jenossipu3anus. 3aluTa METaJUIOB OT KOPPO3UH.

6. POHJI OIEHOYHBIX CPEJICTB

6.1. ITepeyeHb BHI0OB OLICHOYHBIX CPEACTB

BrimosHEeHBIE 1 3aIUIIICHHBIE Ta00paTOpHBIC PA0OTHI
BrinonHeHHbIE U 3a4TeHHbIE KOHTPOJIbHBIE paOOTHI
3a4eT 1Mo AUCLUILUINHE

6.2. Tembl NHCBMEHHBIX padoT

He npemycMoTpeHO y4eOHBIM ITaHOM

6.3. KoHTpoJIbHBIC BONIPOCHI M 32/IaHUSA

DOC g xommerennun YK-1

1)Haubonsbiee yucno momuexyn (t=25°C, p=101klla)copepxutcs B MOpLUH:

a) a30Ta XUMHUYECKUM KOJIUYECTBOM 3MOJIb;

0) yraekucioro raza maccoi 440r;

B) BOJIbI 00BbeMOM 36 cM3;

r) 030Ha o0beMoM 400 am3.*

2)Kakoe KOJIMYeCTBO BEMIECTBA COOTBETCTBYIOT 1 MOf0?

OTBeT: KOJIMYECTBO BEUIECTBA, KOTOPOE COAEPKHUT CTOINBKO aATOMOB, MOJIEKYII, HOHOB WIIH JPYTUX CTPYKTYPHBIX €AWHHUII, CKOJIBKO
conepxurcs B 12r yrinepona 12C.

3) Bribepute npaBmibHOE yTBepkaeHHE. IIpH 0IMHAKOBBIX YCIIOBHSIX B MMOPIHMAX KHCIOPOa U 030HA PAaBHOTO 00bheMa COICPIKUTCS:
a) OJTMHAKOBOE YHCIIO aTOMOB;

0) OIMHAKOBOE YHCIIO MOJIEKYIT; ™

B) OIMHAKOBAsl Macca;

T) OJJMHAKOBOE YHCIIO IEKTPOHOB.

4)IMocTostHHas ABoranpo paBHa NA =6,02-10"23 . UTto mokassIBaeT 3T0 YHCIO?

OTBeT: KOJIMYECTBO aTOMOB, MOJIEKYJI, HOHOB WJIU APYTUX CTPYKTYPHBIX €AUHHIL B OHOM MOJIE BEIIECTBA.
5)2nexkTpoHeHTpaIbHBIA aTOM a3oTa coaepxut 7p u 7e. Mon N-3 conepkut:

a) Tp u 7e;

6) 10p u 7e;

B) 7p u 10¢e; *




r) 4p u 10e.
6)Kakue ycroBusi B XUMHUH OTHOCSITCSI K HOPMAJIbHBIM YCJIOBUSM (H.Y.)?
Ortget: Temmeparypa 0°C wmu 273K, nanenue 1 atmocdepa mmm 101,3 xI1a mmu 760 MM.pT.CT., KOHIIGHTpaNUs BEIIECTBA | MOJIB/II.
7)OnexTpoHeHTpanbHbIil aToM Kanbiust cogepxkut 20p u 20e. Hon Ca2+ comepur:
a) 20p u 20e;
6) 18p u 20e;
B) 20p u 18e;*
r) 20p u 22e.
8)Kakoe BelecTBO B XMUHU HAa3bIBAOT MPOCTHIM?
OTBeT: BEIIECTBO, COCTOSAIIEE U3 OAHOTO THIIA aTOMOB.
9)Ykaxute MEKTPOHHYI0 KOH(PHUTYPAUIO aTOMa IEMEHTa C IPOTOHHBIM YHCIOM 15:
a) 1s2 2s2 2p6 3s2;
0) 1s2 252 2p6 3s2 3pl;
B) 152 252 2p6 3s2 3p2;
r) 1522522p63s23p3*
10)B 4em mniposiBisieTcsi ABOHCTBEHHAS MTPUPO/IA AIIEKTPOHA e- ?
OTBeT: MEeKTPOH 001a1aeT KaKk CBOMCTBAMH YACTHIIHI — IMEET Maccy, 3apsil, TaKk ¥ 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)Kakne ¢pyHKINH B TEPMOJHHAMUKE, XapaKTePH3YIOT COCTOSHHUE U CBOMCTBA CHCTEMBI.
OtBeT: BHYTpeHHSS SHEPI U, SHTAIBINSA, SHTPONHS, dHeprus [ ndoca.
13)Ykaxure ypaBHEHUE PEaKIMU,B pe3yIbTaTe KOTOPOH CTENEeHb OKUCIICHUS aTOMOB a30Ta rnoHmwxaercs ¢ 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 IEKTPOOTPHIATEIIEHOCTH?
OTBeT: 3TO0 CIIOCOOHOCTH aTOMa B COSANHEHUSX MPUTATHBATH K ce0€ IEKTPOHEL.
15) Peakiuu, uaymue ¢ BbIAEIEHUEM TEIIOTHI HA3bIBAIOTCS:
a) PHAOTEPMHUYECKHMU;
0) KaTaTUTHYECKUMU;
B) 9K30TEPMUIECKUMH; ¥
') HEOOpaTUMBIMHU.
16)Yto xapakTepu3yeT GpyHKIHI Ha3bIBaeMast SHTPOIHEH?
OTBeT: PHTPONHS XapaKTePH3yeT MepPy HEYIIOPSAOUCHHOCTH COCTOSIHUS CHCTEMBI.
17) ponece, uaymuii npu NOCTOSHHOM 00beMe, Ha3bIBAETCSL:
a) U300apHBIif;
0) U30TePMUIECKHIA;
B) ainabaTHbIN;
T') H30XOPHBIH. *
18)I1pn KakOM YCIIOBHH B XUMHYECKOW KHHETHKE HACTYIIACT paBHOBECHE?
Ortsert: IIpu ycnoBum, 9T0 CKOPOCTH MPSIMON PEaKIUU paBHA CKOPOCTH OOpPAaTHOH pPeakIHy M MPOU3BEICHNEC KOHIICHTPAITHH
UCXOJIHBIX BEIIECTB PaBHbI MPOU3BEIEHHUIO KOHIIEHTpaLUil MPOIYKTOB PEaKIHH.
19)¥YBenuuuth BBIXOJ IPOIYKTOB 00paTimoit peakimu N2(r)+3H2(r)=2NH3(r) +Q moxHO:
a) MOBBIIIAs JaBIeHUE;*
6) ucnonb3ys KaTanu3aTop;
B) yMEHbIIIasi KOHLEHTPAINIO BOJAOPO/a;
T) TIOBBIIIIAS TEMITEpaTypy.
20)B gem cyrs npuanuna Jle - [larense?
Ortset: Ecnu Ha cucTeMy, HAXOAAIIYIOCS B COCTOSHUM XMMUYECKOTO PaBHOBECHS OKa3aTh BHEIIHEE BO3JEUCTBUE B BUE U3MEHEHHUS
TEeMIEPATYpBbl, IaBICHHs MM KOHIICHTPALMU, PABHOBECUE CMECTUTHLCS B CTOPOHY TOH pEaKIMH, KOTOpast OClIabHUT PONU3BEICHHOE
BO3/ICHCTBUE.
21) BoxHble pacTBOPHI IEKTPOIUTOB IPOBOAT IEKTPUIECKUH TOK 3a CUET:
a)TOJIBKO JIIEKTPOHOB;
0)KaTHOHOB U JICKTPOHOB;
B)aHHOHOB H 3JIEKTPOHOB;
T')KaTHOHOB ¥ aHWOHOB.*
22)Kakue cUCTeMbl B XUMHUH Ha3bIBAIOT I'€TEPOTCHHBIMU ?
OtBeT: CHCTEMBI, COCTOSIIIE U3 BEIIECTB B PA3HBIX arpeTaTHBIX COCTOSHUAX ((pazax).
23)Oxkpackanakmyca OyneT cHHeil B:
a)BOJIE;
6)BomHOM pactBope NaCl;
B)BotHOM pactBope HCI;
r)BogHOM pactBope KOH.*




24)Kak BiamseT TeMIiepaTypa Ha CKOPOCTh XUMHUYECKOH peaknuu 1o npasuiy Bart-T'opda?
Ortget: [Ipu moBhIIICHUH TeMIEpaTyphl Ha Kaxkabie 10 rpaxycoB CKOPOCTh Y OONBIIMHCTBA XMMUYECKUX PEAKIHA BO3PACTET OT 2 10
4 pas.

25) OAMHAKOBYIO CTENEHb OKUCIICHUS KeIe30 MPOSIBISIET B COSANHEHUSX:

a) FeO u FeCO3;*

0) Fe(OH)3 u FeClI2;

B) Fe203 u Fe(NO3)2;

r) FeO u FePOA4.

26)Kakue peakiyy B XUMHAW Ha3bIBAKOTCS KATATUTHYECKUMHU?

OrtBeT: Peaknuu ¢ HCIIONTB30BaHUEM KaTaJIM3aTOPOB, KOTOPBIE MEHSIOT CKOPOCTh PEaKINH, CaMH IIPH 3TOM HE PacXOIyIOTCS.
27) Xummueckas cBA3b B MoJekyne 6poma Br2:

a) MOHHas;

0) MeTayuTMIeCKas;

B) KOBJIEHTHAs HETOsIpHas; ™

T') KOBaJICHTHAsI MOJIAPHAS.

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

Ortget: KatannzaTop 1 pearnpyroie BemecTBa HaxXoaATcs B OTHOM arperaTHOM COCTOSTHHH.
29) Beibepure onpeaeneHne XapakTepu3yomiee Iporece sKUIKOCTHOH auddy3un:

a) B3aMHOE MEPEMEIINBAHAE KOMIIOHEHTOB, IIPUBOIAIIECE K BRIPABHUBAHUIO KOHIICHTPALUA; *
0) mporiecc pacTBOPEHHS EKTPOIUTOB IO ACHCTBHEM BOJBL;

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

T) IPOIECC PACTBOPEHHS AIEKTPOIUTOB MO ACHCTBHEM 3IEKTPUUECKOTO TOKA.

30) Ot yero 3aBUCAT KOJUTUTaTUBHBIC CBOMCTBA PACTBOPOB?

OTBeT: KOJUINTaTUBHBIE CBOMCTBA 3aBUCST OT KOHIICHTPAIMH PacTBOPA.

DOCh! g komnerennuu OITK-3

1)JIerde oCTaIBHBIX IIEPEUHCIICHHBIX 3IEKTPOH TEPSET aTOM:

a) Na;*

0) Mg;

B) Al;

r) Si.

2)Yto periiaMeHTUpyeT MPaBUiIO dIEKTPOHHOTO Oananca?

Otser: [1o npaBuiTy 311€KTPOHHOTO OanaHca YHUCIIO0 IEKTPOHOB OTJAHHBIX BOCCTAHOBHUTEIEM PABHO YUCIY 3JIEKTPOHOB IPHHSTHIX
OKHCIIHTETIEM.

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

a) IOBBICUTh TEMIIEPATYPY;

0) MCIOTB30BaTh KAaTaIN3aTop;

B) YMCHBIIIUTH JIABIICHNE;

T') IOHU3UTH TeMIeparypy.*

4)I1o xaxoMy ITpaBUIy MOXKHO PACCUMTaTh CTEIIEHb OKUCIIEHUS SIIEMEHTA, €CITH OHA HE NTOCTOsSHHA?

OtBet: CymMMa BCceX CTETIeHeH OKHCIICHNS BCEX aTOMOB B MOJIEKYJIE paBHA HYIIO.

5)K OKHCIUTENFHO-BOCCTAHOBUTEIILHON PEAKIIUN HE OTHOCHUTCS:

a) NaOH + HCI = NaCl + H20;*

6) 6HCl1 + 2A1 =2AICI3 + 3H2;

B) 2KMnO4 = K2Mn0O4 + MnO2+02;

r) 2H2 + 02 = 2H20.

6)IlepeuncnuTh HENOCTATKU KUCIOTHBIX aKKyMYIISITOPOB.

OtBeT: HeOOMBIIAS YISNbHAS SHEPTHS, CAMOPA3PS IPH XPAaHEHUH, HCIIOIb30BaHIE TOKCHIHOTOTSDKENIOT0 METallla Py
U3TOTOBJIICHUH — CBHHEII, 1 HCIOJIB30BAHHE CEPHON KHUCIIOTHL.

7)IIpu NoBBIIICHUN TeMIiepaTypbl Ha 20° CKOPOCTh peakiiuy BeIpocia B 16 pa3. TemmepaTypHblid K03(hGHUIIMEHT peakiiiyi paBeH:
a) 2;

0) 2,5;

B) 3;

r)4.%*

8)Kakne MOKPHITHS HCIONB3YIOT TP XUMHYECKOI 3aIIUTe METAJIOB OT KOPPO3UH?

Ortset: Kpacku, 3Manu, CMOIIBL, OKCUIHBIE, (PochaTHBIC, HUTPUIHBIE TIOKPBITHSL.

9)MonspHas KOHIEHTpAIMs YUCIEHHO paBHA XUMHUYECKOMY KOJTHYECTBY PACTBOPEHHOI'O BEIlleCTBA (MOJIb) B!
a) 100 r pactBopa;

6) 100 nmM3 pacTBOpHUTEIS;

B) 1 Kr pacTBOpA;

r) 1 nutpe pactBopa.*

10)Kaxoit mpomecc Ha3bIBa€TCS OCMOCOM?

Otget: OcMoOC - 3TO IpolecC OAHOCTOPOHHEH AN hY3HH MOJICKYII paCTBOPUTENS depe3 MOITyIPOHUIIAeMyI0 MeMOpaHy B
pacTBOPEHHOE BEILIECTBO.

11)I1pu yBenmmueHNH JaBIeHUS B 2 pa3a CKOPOCTh XUMHUeckoi peakun 2H2(r) + O2(r) = 2H20 Bo3pacTer B:
a) 2 pasa;

0) 4 paza;




B) 6 pas;

r) 8 pa3.*

12)Yro BBIpa’kaeT KOHCTaHTA MEKTPOIATHICCKON AUCCOIHATAU?

OtBeT: OTHOILICHUE YHCIIA MOJIEKYI MIEKTPOINTA HOABEPTIIIXCS JUCCOMUALUH K 00IEeMy YHCITY PACTBOPCHHBIX MOJICKYII.
13)IIpu HOpMaNBHBIX YCIOBUSAX TEMIIEpaTypa raza paBHa:

a) 0°C; *

0) 25° C;

B) 20°C;

r) 273°C.

14)Yem xapakTepusyeTcs IPOIEcC BOCCTAHOBICHUS MIEMEHTA B OKHCINTEIbHO-BOCCTAHOBUTEIILHOM Peakun?

Ortsert: [Iponecc BOCCTaHOBICHHUS - 3TO MPOIECC MPUHIATUS JIEKTPOHOB, IIPU KOTOPOM CTEIECHb OKHCICHUS YIEMEHTa IIOHMKACTCS.
15)Kakoii U3 nepeynciaeHHbIX HIKE aTOMOB UMeeT HauOOJbIIU paxuyc:

a) H;

0) K;*

B) Li;

r) F.

16)[Iponomwkure (HOpMYyITHPOBKY 3aKOHA ABOTaIpo: «B paBHBIX 00BbEMAaX JIFOOBIX I'a30B, B3ATHIX IPH OJMHAKOBOH TeMIepaType u
JIABJICHUM. ..»

OTBeT: CONEPHKUTCS OMHAKOBOE YNCIIO MOJICKYII.

17)HaunGonb1ee 4icino aTOMHbIXOpOUTaNIEH CONEPKUTCS Ha:

a) p — MOIypOBHE;

0) s — moaypOBHE;

B) f — moaypoBHe; *

r) d — momypoBHe.

18)Kakne coeqrHeHNs B XUMHUU HAa3bIBAIOT OKCHIAMU?

OrtBetr: OKCHIBI — 3TO COSAMHEHNS, COJIEPKALNE B COCTABE XMMHYECKHH 2JIEMEHT U KHCJIOPOL.

19)B KakuXx COETUHEHUSIX XJIOP MOXKET MPOSBISTH TOJIBKO OKUCIUTEIbHBIE CBOUCTBA:

a) NaClO4; *

6) KCIO3;

B) C120;

r) HCIL.

20) UTo mpouCXOAUT C TEIUIOTOH B BHIOTEPMUYECKON peakuuu?

Otget: TemnoTa B X0[1€ XUMUYECKOW PEAKLIMH MOTJIOIMIACTCS.

21)PacTBOPUMOCTB — 3TO MaKCUMalbHas Macca BEIECTBA, KOTOPYIO MOXKHO paCTBOPUTH IIPU TaHHOW TEMIIEpaType B:

a) 100 r pactBopa;

6) 100 r pacTBopurens;*

B) 1 T pacTBOpa;

r) 100 M pacTBOpA.

22)[IepedncauTh 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;*

) ZnBr2.

24)Ha 9T0 pacxoAyeTcst JHEPTHs aKTUBALMH MOJIEKYTaMH, BCTYAIOIINMH B XUMHYECKYIO PEaKIUIO 110 Teopuu AppeHuyca?
Ortset: Ha mpeosioneHye OTTaIKUBaHUS AEKTPOHHBIX 000I0UEK MOJIEKYN, Ha Pa3phIB CTAPBIX XUMUUIECKUX CBA3€H, 00pa3oBaHus
aKTUBHPOBAHHOTO KOMILIEKCAa U 00pa30BaHIE HOBBIX XUMHUYECKUX CBSI3EH.

25) Ilpu aHOMHOI 3amMTe MeTaIa OT KOPPO3HH, 3aIIHIIASMbIH METalUT TIOKPHIBAIOT:

a) MEHee XUMHUYECKH aKTHBHBIM METAJIIOM;

6) MeTaIoM, NEKTPOAHBIN MOTEHIUAT KOTOPOTO HUXKeE;®

B) METAJIOM, 3JIEKTPOTHBIA HOTESHIHAT KOTOPOTo OOJIBIIIE;

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

26)Kakue peakiuy Ha3bIBaIOTCS OOpaTUMbIMU?

OtBetr: OOpaTHMBbIE 3TO TaKHE PEAKIINH, TIPOYKTHI KOTOPBIX, B3aUMOJICHCTBYS MEXIy CO00M, 00pa3yloT HCXOAHBIEC BELIECTBA,
MPOTEKAOT KaK B IPSMOM, TaK U B 0OpaTHOM HAaIpaBJICHUH.

27) B ranpBaHn4eckoM dneMeHTe Skoou-Jlanmoms:

a) MeJIb ABNIAETCSA aHOJO0M;

0) IIMHK SBISICTCS KaTOOM;

B) DJIEKTPOHBI TIEPEXOSIT OT IIMHKA K Meau;*

T') Me/Ib PacTBOPSIETCS B Ipoliecce paboThI.

28) Uro BbIpa)kaeT MOJISIpHAS KOHIEHTpAIUsl pacTBopa’?
Ortget: KonmmdaecTBo MoJiel paCTBOPEHHOTO BEIIECTBA B OHOM JINTPE PAcTBOpA.
29) OTMeTbTe ypaBHEHHE PEAKIUH, B Pe3ylbTaTe KOTOPOil CTENeHb OKUCIECHUS aTOMOB XJIopa moBbimaercs ¢ 0 mo +7:

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

0) CI2 + 6H20 = 2C103- + 12H+;
B) C12 + 8H20 = 2CIO04- + 16H+;*
r) 2HCI + H20 = CI20 + 4H+.




30)Kak BnusieT 1aBlI€HUE HA pACTBOPUMOCTD Ta30B B )KUAKOCTSIX?
Ortgert: [Ipu yBenHMUeHHH AaBJICHUS PACTBOPUMOCTh Fa30B BO3PACTAET.

TumoBsle BONPOCHI K MPOMEKYTOYHOM aTTecTalMy 00YJalOIMXCs 10 AUCLUITIIHHE

1. OCHOBHBIE 3aKOHBI XUMUH. 3aKOH COXPAHEHUs MacChl BELIECTB. 3aKOH MOCTOSHCTBA COCTaBa. 3aKOH ABOTajipo U €ro
cIIeACTBHA. 3aKOH IKBHBaNICHTOB. OnpeiesieHre SKBUBATIEHTHBIX MACC MIPOCTHIX M CIIOXKHBIX BEIIECTB.

2. Teopun crpoenus atoma Pezepdopna u bopa. CocraB atoma. OTHOCHTENbHAS aTOMHAsI Macca 3JIEMEHTa.

3. KBanroBble yncrna.

4. PacnipesienieHre 3I€KTPOHOB IO SHEPTETHYECKUM YPOBHAM H HoxypoBHsAM. [Ipuarmn [laymu. Ipasmno Xynnma. IIpasmio
Kneuxosckoro.

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

6. INepuoanyecknii 3akoH. CTpyKTypa neproaudecKkoil cucremsl. [IoHsTHE 0 rpynnax, MOArpynnax M Inepuojax.

Ilepuonuyeckoe H3MEHEHHUE CBOMCTB XUMUUECKHX JIEMEHTOB B IPYIIAxX U NEPUOAX: 3apsy 41pa; paauyc aToMa; SHEPrus
MOHU3A1UH; SHEPIUsl CPOJCTBA K 3JIEKTPOHY; 3J1€KTPOOTPULIATEILHOCTD; OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIE CBOICTBA.

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

8. [onsTne 06 sHTampnuu. 3akoH ['ecca u ero crneactBus. [oHsATHE 0 TeroTax 00pa30BaHUs CIIOKHBIX BellecTB. Pacuer
W3MEHEHHUS SHTAIBINH MPU XUMUYECKHX PEAKLIUIX.

9. [oustue 00 suTpornuu. BTopoit u TpeTnii 3akoHbl TepMOAMHAMHUKH. CTaHIapTHAs SHTPOIHS BeliecTBa. Pacuer
W3MEHEHHUS SJHTPOITHU CHCTEMBI.

10. INonsTe 06 u300apHO - M30TepMUUecKoM HoTeHIane. OCHOBHOE ypaBHEHHE TEPMOAWHAMHUKH. YCIOBHS BO3MOXKHOCTH
MpoTeKaHus mporecca. Pacuer n3mMeHeHus cBo0o1HOM 3Heprun [ 'nooca.

11. Xumuyeckasi KHHeTHKa. CKOPOCTh XUMUYECKOW peakldyd B TOMOTEHHON M FEeTepOTreHHOW CUCTeMaX. 3aBUCUMOCTD
CKOPOCTH XMMHUYECKOH peakluu OT KOHIeHTpauu. Ou3nyecKuii CMbICI KOHCTAHTBI CKOPOCTH XUMUYECKOW peaKIuu.

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

13. Karanu3. OcHOBHBIE MMOJIOKEHUSI TEOPUH KaTaau3a. MexaHu3M TOMOTE€HHOTO U T€TEpPOreHHOTO KaTaiusa.

14. INonsiTre 06 0OpPAaTHMBIX pPeaKIUAX U XUMHYIECKOM PAaBHOBECUH. 3aKOH JEHCTBYIOLIMX MAacC AJIS OOPAaTUMBIX CHCTEM.
CBsI3b KOHCTAHTBI PABHOBECHS C TEPMOAMHAMHUYECKUMH (QYHKIHSIMH.

15. [punnun Jle-lllarense. BnusHue usmeHeHus: TeMnepaTypsl, JaBJICHUs, KOHIICHTPAIMK BEIIECTB HAa CMEIICHHE
PaBHOBECHS B CHCTEME.

16. OO0mas xapakTepucTuKa pacTBOopoB. CrocoOb! BbIpaKeHUs] KOHIEHTPALUNA pacTBOPOB.

17. TepmoarHaMuKa MpoLECCOB pacTBOPEHUS. BinsHue TeMnepaTypbl U J1aBJIeHHs] HA PACTBOPUMOCTH BEILIECTB.

18. KomnuratneHble CBOHCTBA MaealNbHBIX pacTBOpoB. 3akoH BauT-T'odda. 3akon Payns u ero cnenctust. CriocoOs
OTIpeieNIeH s MOJIEKYISIPHON MacChl paCTBOPEHHOTO BEIIECTBA.

19. ITonstue 00 3eKkTpoauTax. Teopus MEKTPOTUTHUECKOH aucconrarii. OOIMUHA MPUHIUI JUCCOLMAIIAN. DIEKTPOIHTHL.

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

20. KonnuratuBHble CBOHCTBa PacTBOPOB IEKTPOIUTOB. M30TOHMUecKUi koaddunuent. Crenens quccounanuu. Ilonstue o
CHJIBHBIX M CITA0BIX AJICKTPOIIUTAX.

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

22. CuJIbHBIE DNIEKTPOTUTHL. AKTUBHOCTh MOHOB. [TOHATHE 0 KaXKyIeics CTENeHr AUCCOIUALNY.

23. Honnoe npoussenenue Boasl. [lokazatens Bopopona. MHAMKATOPHI.

24. VoHHO-00MEHHBIE PEaKIMH B PacCTBOpax JIEKTPOIUTOB. YCIIOBHS HEOOPaTUMOCTH HMOHHO-OOMEHHBIX PEaKIIHH.

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

26. I'uoponus coneit. O6paTuMocTts ruaponusa. Crenens ruapoian3a. KoHcTanTa rupoinsa. YCIoBUSl YCHICHUS THAPOIU3a.
['maponu3 pa3nuyHbIX TUIIOB COJEH.

27. OxucnurtensHO-BoccTaHoBUTENbHBIE peakiuui (OBP). TloHsTHE O CTENeHH OKHMCICHHUS, OKUCIUTENSIX U

BOCCTAHOBHUTEIISAX. BaxkHeHIe OKUCIUTETN U BOCCTAHOBUTEH.

28. MeTtobl COCTaBIICHUS YpaBHEHUH OKUCIIMTEIHHO-BOCCTAHOBHUTENbHBIX peakuuii. OBP B paznmnunbix cpenax. Tunsr OBP.
29. Teopust 3IEKTPOAHBIX NOTEHIMANOB. YpaBHeHne HepHcera. OnpenerneHne CTaHIapTHBIX 3JIEKTPOAHBIX MOTCHIHAIOB.
YeTpoiicTBO BOJOPOAHOTO MIEKTpoAa. Pan HanpsKeHull MeTaios.

30. lanpBaHKMYecKue 7I€MEHTHl. YCTPOWCTBO M mpuHIMN padoTsl. Pacuer D/IC.

31. DEeKTpoau3 B paciulaBax U pacTBOpax EKTPoaUTOB. IlocienoBaTeabHOCTh NPOLIECCOB NPOTEKAIOLUINX HA aHOME U
karojie. 3akoHbl Dapanes. Pacuer 00beMa 1 MacChl BENIECTB, BBIICIUBIINXCS TIPH IEKTpon3e. [[puMeHeHre dIIeKTpoIn3a.

32. Koppo3sus meramioB. Xumudeckas ,3aeKTpoxumuueckas. CIocoObl 3aIlIUThl METAJUIOB OT KOPPO3UH.

33. Axxymynsitopel. Kucnorasle. [lenounsie. [Ipunuun paboTsl.

Tunossie 3aJlaHus 110 TUCHUIIIINHEC!

1. Paccunrtath SkBHBaNeHTHBIE Macchl cienyrommx coeannennid PbO, H2Cr207, Na2SiO3, Sn(OH)2, Al, CrOHCI2.

2. Pacrincath 27EKTPOHHYIO KOH(UTYpAIMIO aToMa MapraHiia. Yka3aTh BO3MOXKHBIE BAJICHTHOCTH M XHUMHUYECKHE CBOMCTBA.
Onucath KBAHTOBBIMH YHCIAMU BAJICHTHBIC DJICKTPOHBI aTOMA.

3. Paccuntars TemioBoi 3¢ GeKT peaknuu ropeHus aneTwieHa (H.y.)

4. Paccuntath, BO CKOJBKO pa3 U3MEHUTHCSI CKOPOCTh XMMUYECKOH peakiyu , eCcly YBeIUUUuTh TemiepaTtypy ¢ 50 mo 80




rpaxycoB 1o Llenbcuto, TeMrepatypHslii ko3 UINCHT paBeH 3.

5. Kyna cmectuthes xumuueckoe paBHoBecue cucteMbl A(T) + 2B(r) «>C (k) AH<O0 ; eciu
YBEJNMYUTE TEMIIEPATYPy
MOHU3HUTH KOHIIEHTPAINIO BemecTBa B
MOHHU3HUTH JABJICHUE B CUCTEME

HAIMCATh BEIPAXKCHUE ISl KOHCTAHTHI PABHOBECHS IAHHOW PEaKIIvy.

6. Paccunrats MomspHyro koHreHTpanuto 200 r 20% pactBopa xnopuga xaueius ([1=1,015 r/m).
7. Ha cxoipko MOHU3UTHECS AaBIEHHE Mapa Haja pacTBopoM mpu 25 °C, coxepskammM 15 T rmroxo3sl B 150 r Boxsl. Jlapnenue
mapa HaJl YUCTBIM pacTBOpUTeIeM(IIpH TOi ke TemrepaType) paBao 26 klla.
8. Hanmcats peakmuu ruaponmsa coneir K2CO3, NaCl, MnSO3, FeSO4 ykazats pH B kaxIoM cilydae THIPOJIN3A.
9. YPOBHATH METOJOM 3JICKTPOHHOTO OamaHca
Na2S03 + KMnO4 + H2S04 = Na2S04 + MnS04 + K2S04 + H20
10. Paccuntare D/IC ranpBaHHYECKOrO 3JIEMEHTA, COCTOSIIETO M3 IUIACTHH OJOBA M MEIH, IPH UX KOHIICHTPALUH B

pactBopax cooTBeTCTBEHHO [ 1] Monb/n 1 [0,01] Monb/n1. YKa3aTh HanpaBIeHUE JBIDKCHHUE 3JICKTPOHOB.

KoHTpospHEIE paboTHI IO TEMaM:

. Ctpoenue atoma

. Xumuueckasi TepMOJIMHAMUKa

. XuMuuecKasi KHHETHKa

. PacTBOpBI U UX CBOICTBA

. NoHOOOMEHHEBIE peakiuu

. 'unponus coneit

. OKHCIUTETPHO-BOCCTAHOBHUTEIIFHEIE PEAKITHN
. DIEKTPOXUMHUS

0NN bW~

6.4. Meronnmueckue MaTepuaJibl, ONpeae/sionue npoueaypbl OHeHUBaHUA

Pemenne THMOBBIX 3a1aHUM, TECTOB, 3aIUTa TEOPETUIECKOI0 MaTepHana Ha JaDOPaTOPHBIX 3aHITHSIX.
JlaGoparopHast paboTa CYNTACTCS CAAHHOM, IPH BBIIIOJIHEHUH CIEAYIOIIMX YCIOBUH:CTYACHT HA HEW IPUCYTCTBOBAI, BBIIIOIHUI,
3aIIATHII TEOPETHUYECCKUI MaTepual 1mo JaHHoi Teme. KoHTponbHas paboTa cuuTaeTcs BEIIOJTHEHHON, TPH PEIICHUH CTYICHTOM
70% 3amaHuii COAEPKAINXCS B BAPHAHTE.

3aueT 10 AUCLUMUILIMHE CTABUTCS 10 UTOraM paboThl 00Y4aloIerocsi B TeUEHHE CEMECTPa, BBIPAKEHHBIM B BU/IE BBIITOJTHEHUS
KOHTPOJIBHBIX pa0doT, pabOThI Ha KOJUIOKBUYMAX, BBIITOJTHEHUS! U 3aIIUTHI JIA00OPaTOPHBIX paboT.

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

7.1 Pexomenyemasi iuTepaTypa

7.1.1. OcHoBHas IuTEpaTYpa

ABTOpBI, COCTABUTEIIH 3arnaBue WznarenscTBO, roj
JI1.1 |I'nmuaka Hukonaii 3amauu ¥ ynpaxHeHus 1o oouied XumMuu: yaed. nocodue Mocksa: MuTerpai-
JleonnnoBuu IIpecc, 2001
7.1.2. JlonoHUTeILHAS JIMTEpaTypa
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 mkona,
BacunbeBuu 2007

7.1.3. MeTtoanueckue pa3padoTKu

ABTOpBI, COCTaBUTENTH 3ariaBue W3narenscTBO, TOI
JI3.1 |3aiiues B. I1., XuMUS: METOJUYECKUE YKa3aHUS 110 BBITOIHEHHIO Ja00paTOPHBIX Hosocubupck: CI'YBT,

Moxkposuukast H. I1., | pabot 2018

Kupumok A. H.

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHME JUCHUIIIMHBI (MOAY JIS)

Hasnauenue Ob6opynoBaHue
VYaeOHast AyITUTOPHS quts | AynuropHas gocka; Kommekr ygeOHoi Mebenn; KoMIIIeKTsl XUMHYECKOH TOCYIBl U PEeakTHBOB
MPOBEACHUS TPYIIIOBBIX H | JUT TIPOBENICHUS XUMHIYECKOT0 IIPaKTHKyMa; BEITsSokHOI mikag
WHIMBUAYaTbHBIX KOHCYIbTALUI
YyeGHast AyAUTOPUS quist | AynutopHast gocka; Kommekt ydeOHoi Mebenn; KoMIIIekTsl XUMAYeCKOH MOCYIBl U PEaKTHBOB
MPOBEACHHUS TEKYIIETO KOHTPOJS | IS TPOBEIACHUS XUMUIECKOTO IPAKTUKYMa; BEITSDKHOM mIKad
U IPOMEXKYTOYHOU aTTeCTalH




Yuebnas ayJUTOpHs JUTS
HPOBEJCHHUS TEKYIIETrO KOHTPOJIS
Y TIPOMEKYTOYHON aTTEeCTAIINH

AynutopHas nocka; Kommiext yueOHoit mebenn; MynbTuMenuitHoe o0OpygoBaHUE: IPOEKTOP
(cTaumoHapHbIii), 3kpaH (crannoHapHsiii), [1K (mepeHocHoii)

YaebHas ayAUTOpUS i | AynuropHas nocka; KomrurekT ydeOHONM Mmebenn; MynsTumenuitHoe o00pymoBaHHE: IPOEKTOP
MIPOBEACHUS 3aHATHUH | (CTaLlMOHAPHBIN), 9KpaH (cTanuoHapHbi), 1K (mepeHocHoi)

JICKIMOHHOTO THIIA

VYaeOHas ayIUTOPHS Ui | AyauropHas nocka; Kommiekt yaeOHoi Medenn

IIPOBEJEHNs TEKYIIEro KOHTPOJSL
U IIPOMEXKYTOYHOU aTTeCTallH

VYyeOHnas AyAUTOPHS IS
TIPOBEICHHSI TPYIIOBBIX "
WH/IMBUYaTbHBIX KOHCYIbTAINI

AynuropHast nocka; Komruiekr yue6HON MeOenu; 6 KOMIUIEKTOB Ui J1abOpaTOpHOM padoThl Mo
ONPEJIETICHUIO JKECTKOCTH BOZBI (IITATHUBBI C NPOOMPKaMH, HaO0Op XUMHUYECKHUX pEarcHToB); 6
KOMIUIEKTOB IS TaOOpaTOpHON paboThI IO ONPEIETICHHUI0 3IEKTPONPOBOAHBIX PACTBOPOB CONEH
(IIK-2mT., MCTOYHMK TOKa-3 INT., IITaTHBEI C TPOOMPKAMH, 3JIEKTPOABl H3MEPUTEIbHEIE,
SNIEKTPOJbl  CPaBHEHMsA); 6 KOMIUIGKTOB JuIsi J1abopaTopHOil pabGoThl 1O  OHpeeIeHHI0
HOHOOOMEHHBIX peakiui (IITaTHBEI C MpoOupkamu, Habop peakTHBOB, pH-MeTpsl); BrITsHkHOM
mkad

VYuebnas ayUTOPHs IS
MIPOBEICHHUSI TPYIIOBBIX u
WH/INBUTYaTbHBIX KOHCYIbTAIUI

AynuropHasi nocka; KoMmruiekt yueOHON MmeOenu; 6 KOMIUIEKTOB Ui J1abOpaTOpHOM paboThl 1Mo
ONPEJIETICHUIO JKECTKOCTH BOZBI (IITATHUBBI C NPOOMPKaMH, HaOOp XUMHYECKHUX pearcHToB); 6
KOMIDIEKTOB UIs Ta0OpaTOpHOH pabOTHI IO OIPEAEICHHIO 3JIEKTPOIIPOBOIHBIX PACTBOPOB CoOJEH
(ITK-2mT., WCTOYHWUK TOKa-3 INT., IITAaTUBBl C NPOOUPKAMH, OIEKTPOABI H3MEPHUTEIbHEIE,
JIEKTPOAbl CpaBHEHUs); 6 KOMIUIEKTOB [UIl J1a0OpaTOpHOH paboThl 1O  ONpPEAETCHUIO
HNOHOOOMEHHBIX peakiuil (IITaTHBBI C MPOOMpPKaMH, HabOp peakTHBoB, pH-meTpsl); BeITspkHOMN
mkad

Yuebnas ayJUTOpHs JUTS
HPOBECHUS IPYIIOBBIX u
WHIBAAYaTbHBIX KOHCYIbTAINi

AynutopHas nocka; Kommexr ydeOHol mMebeny; 6 KOMIIIEKTOB AT J1a0OpaToOpHOil pabGOTHI MO
OIIPEAENEHHIO KECTKOCTH BOABI (IUTATUBBI C MPOOHPKaMU, HAOOpP XMMHUECKUX PEareHToB); 6
KOMIUIEKTOB JIUIs JIJaOOpaTOpHOH pabOoThI IO ONPEIETICHHUIO 3IEKTPOIPOBOAHBIX PACTBOPOB CONEH
(IIK-2mT., WCTOYHMK TOKa-3 INT., INTATHBEl C TPOOMPKAMH, 3IEKTPOABl H3MEPUTEIBHEIE,
QJIEKTPOABI CpaBHEHUS); 6 KOMIUIEKTOB [UIsi J1a0OpaTOpHOH paboTBl 1O  OMpPEACTCHUIO
HNOHOOOMEHHBIX peakIuil (IITaTHBBI C MPOOMpPKaMH, HaOop peakTHBoB, pH-MmeTpsl); BeITsDKHOMN
mkad

Yuebnas ayJAUTOpUs Jutst | AyauropHas 1ocka; KoMiuiekT yae6HON Mebenn

HPOBECHUS IPYIIOBBIX u

WHJIMBHIyaJIbHbIX KOHCYJIbTAIUI

VYaeOHas ayIUTOPHS Ui | AynuropHast nocka; Kommiekt yaeOHoi medenn

MPOBEACHUS TPYIITOBBIX u

WHJIMBHIYaJIbHBIX KOHCYJIbTAIMI

VYyeOHnas AyAUTOPHS i | AyauropHas nocka; Kommiekt yuebHoii medenu

MPOBEICHUS TPYIITOBEIX u

WHIBHAYaTbHBIX KOHCYIbTaINi

YuebHas ayJUTOpHs quist | AynuropHas 1ocka; KoMmuiekT yae6HoM Mebenn

HPOBECHUS IPYIIOBBIX u

WHIVBHAAYaITbHBIX KOHCYIbTaINi

YaebHas ayAUTOpUS quis | AynuropHas nocka; Komrurekt ydeOHONM Mebenn; MynsTumenuitHoe o0opymoBaHHE: IPOEKTOP
MIPOBEACHUS 3aHATHUH | (CTaLMOHAPHBIN), 9KpaH (cranuoHapHbi), 1K (mepeHocHOi)

JIEKIIMOHHOT'O TUIIA

VYuebnast ayJUTOpHS Juist | AynuropHast pocka; Komruiekt ydeOHON Mebeny; MynmbTuMenuiiHoe 00OpymOBaHHE: MPOSKTOP
IIPOBEIEHUS 3aHATHH | (CTAIlOHAPHEIN), 3KpaH (cTarmoHapHsli), ITK (mepeHocHoi)

JIEKIMOHHOTO THIIA

YueOHast ayAUTOPHS i | AyoutopHast nocka; Komrutekt ydueGHON Mmebenu; MynbTuMenniiHoe 00OpYHOBaHUE: MPOEKTOP
MPOBEJICHUS TEKYIIET0 KOHTPOJIA | (CTalMOHApHBIH), 3kpaH (craunoHapHslii), [TK (meperocHoii)

Y TIPOMEKYTOYHON aTTeCTAINH

YuebHas ayJAUTOpHS quis | AynutopHas nocka; Komrurekt ydeOHOM Mebenn; MynsTumenuitHoe o00pymoBaHHE: HPOEKTOP

NPOBEJCHHUS TEKYLIETO KOHTPOJI
Y IPOMEXKYTOYHOH aTTecTalnu

(cranmoHapHbIi), 3kpaH (cTaunonapHsliit), [IK (mepenocHoi)

Kabuner xummm -  ydeOHas | AymutopHas nocka; Komruiekt ydeOHON MeOenn; KoMIUIEKThl XUMUUECKON MOCYIbl U PEaKTHBOB
ayIuTOpHsl IS TPOBENEHUS | JUTS TPOBENEHHSI XMMHUYECKOTO MPaKTUKyMa; BBITsDKHOH mkad

71a00paTOPHBIX 3aHATHHA

ITomemenne s | Kommaekr  yuebno#t wmebenn; I[IK — 10 mT., mnogkiroueHHBIX K cetd "HutepHer' w
CaMOCTOSITEILHOM paboThI | 00eCTeUnBaAIOIUX  JOCTYIl B JJEKTPOHHYIO  HH()OPMAIIMOHHO-00pa30BaTeNbHYI0  Cpeay
00yJaroNIXCs YHuUBepcuTeTa.




