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1 Iessn, nuianHnpyeMble pe3yabTaThl 00y4eHHUs 10 JUCHHUIIIMHE (MOIYJII0)

Leny quCHUTIINHBI:

- (hopMupoBaHHE AUATEKTUKO-MATEPHATUCTUIECKOI0 MUPOBO33pEHHMSI, BEIPAOOTKa HAyYHOI'O
B3IVIs1/1a HA MHP, (OPMHUPOBAHNE COBPEMEHHOTO HAYYHOTO MPEJICTABICHHU O MaTepuu u opmax ee
JBIKCHMSI, O BELIECTBE KaK OJHOM U3 BHJIOB ABIDKYIICHCA MAaTEPUH, O MEXaHHU3ME NPEBPAILECHUS
XUMHUYECKUX COEANHEHUN;

- NPUMEHEHHE CyMMbl XMMMUYECKHUX 3HAHHUI, YMEHMI M HaBBIKOB B MpPO(ecCHOHAIBHOM
JESATEIIBHOCTH.

OcHOBHBIE 33JJa4l XMMHUYECKOHN MOJrOTOBKH 3aKIIIOYAOTCS:

- B OCBOEHHUU (DyH/IaMEHTAJIbHBIX OCHOB XMMHUECKON HAYKH;

- IPUMEHEHUH OCHOB XMMHMUYEKCON HayKU B MPO(EeCCHOHANTBHOM NesTeIbHOCTH.

JlaGopaTOpHBI MPAKTUKYM MPUBUBAET HABBIKUA IKCIIEPUMEHTAIBHON PabOThI U YUHT:

- OOBACHATh XUMHUYECKUE CBOMCTBA ATOMOB B 3aBUCUMOCTH OT CTPOEHHS MX 3JIEKTPOHHBIX
000J10YCK;

- npuMeHaTh npuHuun Jle-1llarense kK XUMHUYECKUM paBHOBECHUSIM;

- HCIOJIB30BATh BEIUYMHBI KOHCTAaHT JAMCCOLMALMM JUIA  XapaKTEPUCTHKU  CHJIBI
AIIEKTPOJINTA;

- BBIYUCIATH pH;

- IPOU3BOUTH PacyeT TEIIOBBIX F(P(PEKTOB XMMUYECKHUX IPOLIECCOB;

- IPOU3BOJIUTH AHAJIMTUYECKHUE PACUETHI,

OLIEHUBATh, KaKN€ CBOMCTBA (OKUCIIUTENIbHBIE WIM BOCCTAHOBUTEIBHBIC) MOTYT MPOSIBIAThH
COCJIMHEHUS,

- HCIIOJIb30BAaTh BEJIMYMHBI CTaHAAPTHBIX 3JEKTPOIHBIX MOTEHIHAIOB AJI OMNpEEIICHUs
OKHUCJINTEIbHO-BOCCTAHOBUTENIBHBIX ITPOLIECCOB;

- TIOHUMAaTh XMMHMYECKHE CBONCTBA OPraHMYECKHX COEIMHEHUH (B 3aBUCHUMOCTH OT HX
COCTaBa U CTPYKTYPHI);

- IOJTy4yaTh U CTAOMIN3UPOBATh Pa3IMYHbIC TUIIBI AUCIIEPCHBIX CUCTEM;

- (PMBUKO-XMMHYECKUM METOJIaM aHaJIH3a;

- IPOU3BOJIUTH AHAJIMTUYECKHUE PACUETHI,

- IPUMEHATh XUMUUYECKHE METO/Ibl B MPO(ECCHOHATBHOM eI TeIbHOCTH.

[InanupyeMbIMu pe3ynbTaTaMyd OOy4YeHUsS MO AMCLUIUIMHE (MOAYIIO), SIBISIOTCS 3HAHMS,
yMeHHS, HaBbIKK. [lepedeHb IUTAHUPYEMBIX PE3YJIbTaTOB OOydYEHHUS MO JUCHHUIUIHHE (MOIYIIO),
COOTHECEHHBIX C IUIAHUPYEMBIMH pe3yJbTaTaMd OCBOCHHsS 00pa30BaTENbHOM IMPOrpaMMmBl,
npejacTaBieH B Tabmuie 1.

Tabnuua 1 — Komnerenuu, popmMupyemMble B pe3yibTaTe U3yYeHUs AUCHUILTUHBI (MOJTYJIs)

PeByHLTaTLI O6y‘leHI/I$[ 110 TUCHUILIIUHE

Kon
pe3yib dopmMyIMpoBKa pe3ybTaTa

Tara

Kon u
Haspanue Komu (bopMyIupoBKa
OIIOII BO, (hopmymHpoBKa UHJMKaTOpa
COKpAI[EHHOE JOCTIKECHHS

KOMIICTCHIIMH
KOMIICTCHIINH




21.05.04
«["opHoe
JIeTI0»

T

OIIK-4 : Cnocoben ¢
€CTECTBEHHOHAYYHBIX
MO3ULIUI OLEHUBATh
CTpOEHHUE,
XUMUYECKHUH U
MUHEpaJIbHBII COCTaB
36MHOM KOPBI,
Mopdoaoruyeckue
0COOEHHOCTH U
TeHETUYECKUE TUIIBI
MECTOPOXKICHUN
TBEPJIBIX MTOJIE3HBIX
HCKOTIAeMbIX TIPH
peleHn: 3a1a4 1mo
palMoOHATILHOMY U
KOMILJIEKCHOMY
OCBOCHHIO
reopecypcHOro
NOTEHIIMaNa HeJlp

OIIK-4.2k :
Hcnons3yet 6a30Bbie
3HAHUS
(byHIaMEHTATBHBIX
paszesos
€CTeCTBEHHOHAYYHbBIX
JUCIUITIMH U HayK O
3emule IpU peIeHUI
3a/1a4 110
PalOHAIBHOMY H
KOMILUICKCHOMY
OCBOCHHIO
reopecypcHOro
MOTEHIMAaJa Hep

P/I

3Hanue

(byHIaMECHTaIBHBIX
pa3JeroB XUMUH, B 00beMe,
HEO0XOMMOM IS
OCBOCHHS XUMHIECKUX
OCHOB B 9KOJIOTHH U
IIPUPOJIOTIOIH30BAHNS;
XMMHYECKHUX CHCTEM:!
pacTBOPOB, KaTaIU3aTOPOB
U KaTaIUTUIECKUX CUCTEM,
JHCHEPCHBIX,
INEKTPOXUMHUYECKHE
CHCTEM; OCHOB XHMHUYECKOH
TEePMOANHAMUKH U
KWHETHKH: YHEPTeTHKI
XMMHYECKHX MPOLECCOB,
XUMHAYECKOTO U (ha30BOTO
paBHOBECHS, CKOPOCTH
pEaKLUK U METOMIOB €€
perynupoBaHus,
KoJIeOaTeNbHBIX PeaKIHii;
PEaKINOHHOH CITOCOOHOCTH
BEILECTB; MEPUOINIECKON
CHCTEMBI 3JIEMEHTOB;
MIOJTUMEPOB, OJIUTOMEPOB U
HX CHHTE3a; pEaKIMOHHOMN
CIIOCOOHOCTH BEIIECTB;
CBOICTBA BEILECTB.

P/I2

3Hanue

TEOPETHIECKUX aCIICKTOB
[IPUMCHECHHUS METO/IOB
orbopa npod u
AQHAJIUTHYCCKOTO
Ompe/ieIeH s BEIIECTB B
KOMIOHEHTaX OKpYKaromiei
cpensl (HOpMaTHBHO-
METOJMYECKYIO 0a3y,
MOPSIIOK BBIIOJTHCHUS
paboT, NpPOTOKOIMPOBAHUE
9TAINoOB 3KCIEPHMEHTA), B
COOTBETCTBHU C 33/I1a4aMH B
po¢eCCHOHATBHOM
JIeSATENbHOCTH

PII3

VYMmenue

TIPOBOJUTH PaCUEThI
KOHLIEHTPALlUU pacTBOPOB
Pa3IU4HbIX COETMHEHUH,
OTIpeNIeNATh U3MEHEHHE
KOHLEHTpaLuuil npu
MIPOTEKAHUU XUMHUYECKUX
peaxkuuii, onpeaensaTh
TEPMOIUHAMHYECKHE
XapaKTePUCTHKHU
XUMHUYECKHUX pPEeaKkIni 1
paBHOBECHbIE
KOHIICHTPAIlUH BELIECTB,
MIPOBOJIUTH OUUCTKY
BEILIECTB B TAOOPATOPHBIX
YCIIOBHUSIX, ONIPENEIATD
OCHOBHBIC (hU3NIECKUE
XapaKTePUCTHKHU
OpraHMYECKUX BEIIECTB

P4

YMmenune

HCTIOJIh30BAaTh CIIEIATIbHBIE
METOJIbI (XMMHKO-
AHAJIUTUYCCKHUE) B
npogeccroHaNbHOM
JICATEIILHOCTH




PS5 HaBbik | BBINOJHEHHS OCHOBHBIX
XUMHYECKHX JIAOOpaTOPHBIX
ornepanui, BlIageHus
MeToAaMu onpeneneHus pH
PacTBOPOB U ONPEIEIICHUS
KOHIIEHTpaLuil B pacTBOpax,
METOJAMU CUHTE3a
HEOPraHUYECKHUX U
OpraHMYECKUX COSAMHEHUN
P6 HaBbik | mpuMeHEHUs] XUMUYECKUX
METOJIOB ATl PeLIeHHs
33124 B IpO(eCCHOHANBHOM
JeSITENbHOCTH

2 MecTo aucuuniannsl (MoayJsi) B ctpykrype OITIOII

JucuuruimHa « XuMEs» OTHOCHUTCSI K 4aCcTH Yy4eOHOro IuiaHa, popMupyeMol ydyaCTHUKaMHU
00pa30BaTeNbHBIX OTHOIIEHUH. JuciumirHa 0azupyeTcs Ha KOMIETEHIUAX, c(hOPMUPOBAHHBIX HA
npebIAyIIeM YPOBHE 00pa3oBaHMs.

3. O0beM AUCHUNIMHBI (MOTYJISA)

O6beM jucHMIIIMHBL (MOXYNsA) B 3a4ETHBIX €IMHHMIIAX C YKa3aHHEM KOJIMYEeCTBa
aKaJIeMUYECKUX YacoB, BBIACICHHBIX HA KOHTAKTHYIO paboTy ¢ oOydarommmucs (IO BHIAM
y4eOHBIX 3aHATUI) U HA CAMOCTOSITENbHYIO paboTy, PUBEIEH B Tabaue 2.

Tabnuna 2 — O61mas TpyJ0eMKOCTh AUCIUTIITMHBI

Tpyno- O0BbeM KOHTAKTHOM paboThI (dac)
CCMCCTp CMKOCTb
HasBanue dopma q (0D0) B dopma
OIIOoIT 00yue- acre WIH Kype AynuropHas Heay - CPC aTTec-
BO HUSA i (320 TopHas Tanuu
> (3.E) Bcero
03d0)
JIEeK. Tpak. na0. IA KCP
21.05.04
[opHOe O0dO Cl.b 1 4 73 36 0 36 1 0 71 c]
JIEJI0
21.05.04
[opHOe O0dO Cl.b 2 5 73 36 0 36 1 0 107 c]
JIENI0

4 CTpyKTYypa U cojiepKaHue TUCUUILIHHBI (MOTYJIsA)

4.1 CrpykTrypa gucuuniauasl (moayJs) xisga OPO

TemaTnueckuil IIaH, OTpaXKaroIUK coAepkKaHUe AUCHUILUINHBI (IEpEUEHb Pa3AeiioB U TEM),
CTPYKTYpUPOBAHHOE IO BUIAaM Yy4eOHBIX 3aHATUN C yKa3aHHMEM HX OObEMOB B COOTBETCTBUM C

y4eOHBIM IIJTaHOM, TIPUBEJICH B Tadmmie 3.1
Tabmuua 3.1 — Paznmensl qucuuruiiHbel (MOAYAs), BUIBI yU4eOHOW AEATEIBHOCTH U (HOPMBI

Tekymiero Koutpods st OO

Kon pe- Kon-Bo yacoB, 0OTBeeHHOE HA Dopma
Ne Ha3zBanue TeMsl 3yJbTaTa P
Jlex IIpakr JIab CPC TEKYILEro KOHTPOJIs
00y4eHuUs
1 cemecTp
BBeneHue B AMCHUIIIHHY. CobecenoBanmue, 3aIuTa
1k PIIL, PJI3,
JTacChl HEOPTaHUYECKUX PIIS 4 0 4 9 oTyeTa 1o
COCTMHEHHI nabopaTopHoii padborte
CobeceoBanue, 3aluTa
ATOMHO-MOJIEKYJISIPHOE PJI1, PJ13
2 > 4 4 0 4 9 OT4YCTa 110
ydeHue PJI5 .
nabopatopHoii pabore




CtpoeHue atoMa u CobecemoBanue,
3 | Mepuoanyeckas crcrema P11, PA3, 4 0 4 ] peleHue 3a1a4, 3aluTa
anemenTos J[.W. P13, P/I5 oTYeTa 1o
Memnneneesa nabopatopHoOii pabore
CobecenoBanue,
P11, P11, peleHue 3a1a4, 3a1uTa
4 ii”“g;‘;f;‘f;‘ C:::a” P/I3, PII3, 4 0 2 9 OTHeTA 10
P . PI5 nabopatopHoi padore,
3ammTa pedepara
PI1, P2, CobecemoBanue,
P13, PLI3, pelleHue 33124, 3aluTa
5 | PactBopsl PJI4. PIIS, 12 0 14 18 oTUCTA 0
P/16 11a00paTOpHBIM paboTam
PI1, P2, CobecenoBanue,
OCHOBHBIE 3aKOHOMEPHOCTH
P13, P13, peleHue 3a1a4, 3a1mTa
6 | mpoTeKaHUs XMMUYECKUX 8 0 8 18
DOLECCOB P14, PIS, OoTueTa 110
pott PJ16 11a00paTOpHEIM paboTam
2 ceMecTp
CobecenoBanue -
N OTBETHI HA
7 Konnurarushsle cBoiicTBa P11, P/3, 4 0 6 20 KOHTPOMBHBIE BOPOCHL,
pacTBOpoB PS5, P16
3aIUTa OTYeTa 10
71a00paTOpHBIM paboTam
OKHCIHTEIBHO- CobecenoBanue, 3aUTa
BOCCTAHOBUTEIIbHBIE U PAL, P, OTHCTOB 1O
8 PI3, PA3, 14 0 14 20 11a00paTOPHEIM
JNEKTPOXUMHUUECKUE
PS5 paboram, perieHne
MIPOIIECCHI
3ajad4, 3ammTa pedepara
P11, P2, CobecenoBanue, 3aluTa
9 zl'g‘;‘;f'x”““”" AHCHCPCHEIX | pr13 P15, 8 0 8 20 | orueros mo
PII6 nabopatopHoi pabore
o CobecenoBanue, 3alInTa
10 DJIeMEeHTHI OpraHnYeCKOi Pa1, PA3, 6 0 6 20 OTUCTOR 110
XUMHUHU PS5
J1a00paTOPHBIM paboTam
CobecenoBanue, 3ammra
1 Opranuueckue 1 PAL, PAO1, 4 0 5 27 OTYETOB IO
HEOPTaHWYECKUE MTOTMMEPHI PI3, PAS nabopatopHoii padore,
3ammra pedepara
Hroro no tadsmue 72 0 72 178

4.2 Copepxxanue pa3iesoB M TeM JUCUUILVINHBI (Moayas) aiass ODO

1 cemecTp

Tema 1 Bseoenue 6 oucyuniuny. Knaccwvt neopeanuveckux coeouHeHul.

Copepxanne Tembl: Benenue B nucrumuiuny. [Ipenmer, 3agaun u metoasl xumuu. [IpocTeie
U cIOXHBIe BenlecTBa. Kiaccudukanus mpocThiX U CIOXKHBIX BemecTB. Okeuapl. Kiaccudukanms
okcunoB. Heconeobpasyromue u coneobpasyromue okcuanl. Kiaccudukaius cosieoOpa3yronmx
okcuoB. [lonydyenue u xumMudeckue cBoicTBa okcuaoB. OcHoBanus. Kiaccugukaus ocCHOBaHUH.
[Tonyyenne ocHOBaHMA. XWMHYECKHE CBOWCTBA IIEJOYEH, HEPACTBOPHUMBIX M aM(OTEpHBIX
ocHoBanuil. Kucnorel. Krnaccuduxamus kucnot. [lomydyenue kucior. XuMHUYECKHE CBOWMCTBA
kucnot. Comu. Kiaccudukanus coneit. CpenHue, Kuciblie, OCHOBHbIe comr. CrocoObl HX
MOJTy4YeHUs1 U XuMudeckue cpoiictBa. KommiekcHble coenuHenus. MIx oOpa3oBaHHMe U CTpOCHHE.
BHyTpeHHss U BHeWIHsAA chepbl KOMIUIEKCHOTO coequHeHus. CBSI3b XUMUU C JAPYTUMU HAyKaMH.
XUMHS U IKOJIOTUYECKUE MPOOIIEMBI.

@opMBl U METOABI TPOBEACHMS 3aHATHI MO TeMe, NpUMEHseMble 00pa3oBaTeIbHbIC
TEXHOJOTMM: JIEKLIMOHHBIE 3aHATUA: TPAaJULMOHHAs M AaKTHBHAs JIEKIHA C MCIOJIb30BaHUEM
IIpe3eHTALN; Ja00paToOpHbIe 3aHATH: JabopaTopHas padboTa.

Bunael camocTosITENbHON TMOATOTOBKH CTYAGHTOB MO Teme: Pabora ¢ muTepaTypoil.
[TonroroBka k maboparopusiM pabGotam: "llomydyenue kucnor", "Ilomyuenue ocHoBaHuit",
"IlosrydyeHue conei" - OTBETHl HA KOHTPOJIbHBIE BOIPOCH! U BHIMOJIHEHHUE YIIPa)KHEHUH (HamucaHue
TEOPETUYECKON YaCTH OTYETA) METOINYECKUX YKA3aHUH.



Tema 2 AmomHo-MoNeKYAAPHOE YUeHue.

Coneprxanne Tembl: BemectBo. Bunbl xumudeckux peakiuii. OCHOBHBIE TTOHSTHS U 3aKOHBI
XUMUHU. ATOMHO-MOJIEKYJIIPHOE YUeHHEe. ATOMHasi U MOJIEKYJIsspHas Macca. Mok, MoJispHas Macca
BEIIIECTBA, B3aMMOCBA3b MAacChl, KOJMYECTBA W MOJSPHOM MACChl BELIECTBA. XHUMHYECKHI
SKBHUBAJICHT, (PAKTOP SKBUBAJCHTHOCTH, YUCIIO KBUBAJCHTHOCTH. DKBUBAJIEHT U MOJISIpHAsi Macca
SKBHUBAJIEHTA MPOCTHIX U CIOKHBIX BEIIECTB. 3AKOH SKBUBAJICHTOB.

®opMbl U METOIBI TPOBEICHUS 3aHATUM MO TeMe, MNPUMEHsIEMble 0Opa30BaTeIbHbIC
TEXHOJIOTMM: JIEKIMOHHBIE 3aHATUSA: TPAAUIMOHHAS M AaKTHUBHAs JIGKIUS C HCIOJIb30BAaHUEM
IpEe3eHTAalHi; TabopaTopHbIe 3aHATH: JabopaTopHas pabora.

Bunpl camMocTOATENbHONH TIOATOTOBKM CTYACHTOB MO Teme: Pabora ¢ auTeparypoid.
[ToaroroBka k nabopaTopHoil pabore «OrmpeneraeHne MOJISIPHOW MacChl SKBUBAJICHTA METaliay -
OTBEThl HA KOHTPOJBHBIE BOIPOCHI (HAMHCAaHUE TEOPETHUYECKOM YacTh OTYETa) METOAMYECKUX
yYKa3aHUil.

Tema 3 Cmpoenue amoma u nepuoouueckas cucmema sniemenmos J{.1U. Menoeneesa.

Copepxanne Tembl: OCHOBHBIE OTalbl W JUAJEKTHKA PAa3BUTHUS MPEACTaBICHHUN O
CyIIECTBOBAaHUU U CTPOCHUU aToMOB. CTpOoeHHE aTOMOB: SIpO, JIEKTPOHBI, UX 3apsij U Macca.
KBaHTOBBIN XapakTep H3Tyd4eHUsI W MOMIOLICHUS dHeprun. YpaBHeHnue [limanka. KopmyckymspHo-
BOJIHOBOH Ayanu3M MUKpodacTull. Jlyanau3m 3JeKTPOHOB U MPHUHIIMII HeompeneieHHOCTH. [lonsaTue
opbutanu. DIeKTpoHHOE 00yako. KBaHTOBBIE UMCIA: TIIABHOE KBAHTOBOE YHMCIO, OpOUTANBHOE,
MarHuTHOE, CIUHOBOE KBaHTOBOE uncio. ®opma s-, p-, d-opburaneit. DIeKTpoHHAs U JIEKTPOHHO-
rpaduyeckas Gopmbl cTpoeHus aroma. llopsaok 3amoiHeHuss aTOMHBIX opoOwuTtaneit. I[lpunnumn
[Taynu. Ilpunuun Haumenslned sHepruu (nBa mpaswia KieukoBckoro). Ilpunuun I'yupa.
[lepuonnueckuii 3akon J[.MI. MenneneeBa u ero TpakTOBKA Ha OCHOBAHMHM COBPEMEHHON TEOPUH
CTpPOEHHUSI aTOMa. ATOMHO-MOJIEKYJISIPHOE YUECHHE.

®opMBl W METOABI TPOBEICHUS 3aHATHUA TO TeMe, MNPUMEHsIEMbIe O0Opa30BaTEIbHBIC
TEXHOJOTHH: JIEKIMOHHBIC 3aHATHUS: TPAJUIMOHHAS M AaKTHBHAs JIEKIHUS C MCIOJIb30BaHUEM
Mpe3eHTAINIA; Ta00PaTOPHEIEC 3aHATHS: labopaTopHas paboTa, perieHne 3a1ad.

Bunpl camocTOATENbHONH TOJATOTOBKM CTYACHTOB IO Teme: Pabora ¢ JuTepaTypoi.
[ToaroroBka k maboparopHoit pabore «CTpoeHUE aToMa M MEepUOIUYEecKasi CHCTeMa JJIEMEHTOBY -
OTBEThl Ha KOHTPOJIBHBIE BOIPOCHI (HAMHCAHUE TEOPETHUYECKOM YacTH OTYETa) METOAMYECKUX
yKa3aHWi; MOATrOTOBKAa K MpaKTHUYeCKOM yacTu pabotThl. Pemienue 3amad mo teme «CTpoeHue
aToMay.

Tema 4 Xumuuecxas c6:3b u cmpoeHue gewecmada.

Conepxkanrie TeMbl: OCHOBHBIE BHJIBI XUMUYECKOU cBsizu. KoBasieHTHas cBs3b. [lomsipHas,
HenoJsipHasi, mpuMepbl. JIOHOPHO-aKIENTOPHBIA MexaHu3M oOpa3zoBaHHUs cBA3M. HacbliaemMocTh
KOBQJICHTHOW CBSI3W, HampaBieHHOCTb. VOHHasg CBs3b Kak MpeAeNIbHbIA Ciy4yail NoJispu3aliu
KOBJICHTHOW  CBsi3M. [ mOpuamsamust  aroMHbIX — opOuTaneir. Tumbsl  rulOpuan3aiuu.
IIpocTpaHCcTBEHHOE PacHOIOKEHUE aTOMOB B MOJIEKYJIaX.

@opMBI M METOABI TPOBEACHHS 3aHATHH 1O TeMe, NpPUMEHsSEeMble 00pa3oBaTeIbHBIC
TEXHOJIOTHH: JICKIIMOHHBIC 3aHATHS: TPAAUIIMOHHAS W AaKTHUBHAS JIGKIUS C WCIOJIH30BAaHUEM
Mpe3eHTAalINIf; TabopaTopHbIe 3aHATH: TabopaTopHas paboTa, pelieHne 3a1ad.

Bunbl caMoCTOSTENBHON TOJATOTOBKH CTYACHTOB 10 Teme: PabGora ¢ muTeparypoil.
[ToaroroBka k nmabopaTopHOW padore "XWMHUYECKas CBSI3b M CTPOCHHE BeIIeCTBA' - HAIMCAHUE
pedepara «Tunbl xuMudeckoil cBs3m». Pemienue 3amau mo temam «llepmommdeckast cuctema
anemenToB J[.M. MenneneeBay, « XuMHUecKasi CBA3b U CTPOECHUE MOJIEKYID».

Tema 5 Pacmeopui.

Copnepxannie TeMbl: OCHOBHBIE ONpPENEICHUS: PAcTBOP, PAaCTBOPUTENIb, PACTBOPEHHOE
BeniecTBo. PacTBopuMocTh BemecTB. HachimeHHsiit pactBop. CriocoOb! BbIpaXXeHHs] KOHIIEHTPAIUU
pactBopoB. ['maparnas teopust pactBopoB .M. MenneneeBa. DHepreTrka mnpoiecca pacTBOPEHHUS.
OCHOBHBIE TIOJIOKEHHUS TEOPHM DIIEKTPOJIUTHYECKOW aucconuanuu. PaBHoBecre B pacTBopax



AIIEKTPOJIUTOB. DJIEKTPOJIMTHYECKAss AMccouuanus BoAbl. bydepHbie cucremsl (kapOoHart-
ruapokapOoHaTtHas OydepHass cucreMa MHPOBOro OKeaHa, IMOYBEHHbIE Oy(epHbIE CHCTEMBI).
I'maponus couneit. .

@opMBl MU METOABI NPOBEACHMS 3aHATHUI 1O TeME, NpPUMEHsEMble 00pa30BaTEIbHBIC
TEXHOJIOTMM: JIEKIMOHHOE 3aHATHE: TPAJAULMOHHAs M AaKTUBHAas JIEKIHS C HCIOJIb30BAaHUEM
Ipe3eHTalHi; TabopaTopHble 3aHATH: JabopaTOpHbIE paboThI, pellIeHHE 3ajay.

Buasl caMocTosITeNbHOW TOATOTOBKM CTYACHTOB 1O Teme: PabGora ¢ auTeparypoid.
[TonroroBka k maboparopHbiM paboTam («OmpeneneHue KOHICHTPAIMH pacTBOpa IIEIOUI,
«Ormpenenenne pH pacTBOpoB HEKOTOPHIX BemlecTB», «Peakumu moHHOro obmeHay, «luaponus
cosei. OmpeneneHne peaklMU CpeIbl») - OTBETbl HA KOHTPOJBHBIE BOMPOCH (HAIMMCaHHE
TEOPETUYECKON YacTh OTYeTa) METOAMYECKUX yKazaHud. Pemenue 3amad mo temam «CrocoOsl
BBIPAKEHUS KOHLIEHTpALMK pacTBopay, «IOHHO-MOJIEKYIsIpHbIE (MOHHBIE) peakLuu OOMEHa.

Tema 6 OcnogHble 3aKOHOMEPHOCIU NPOMEKAHUA XUMUUECKUX NPOYECCOB.

Copnepxanue TeMbl: XMUMHUECKas KMHETHKa U KaTaiau3. CKOpOCTb XMMHUYECKOW peakiuu.
Hctunnas u cpeusis. @akTopsl, BIUSIONINE Ha CKOPOCTh peakinu. Kunetnyeckas kiaccupukanus
peakuuii. [IoHsATHE O MOPSAAKE MOJEKYISIPHOCTH peakiuu. KoHcTaHTa CKOpPOCTH peakluu MEPBOTrO
nopsika. 3aBUCUMOCTb CKOPOCTH PEaKIUu OT TeMIepaTypbl. AKTUBHbIE MoJieKyiabl. [loHsTHE 00
SHEPruM aKTHBalMK. YpaBHeHHEe Appenuyca. [loHsitTe o katanuze. MexaHu3M JIeHCTBUS
karanu3aTopoB. IloHaTne o xumuyeckom paBHOBecHH. CMeEIIEHHE paBHOBECUS NPU HW3MEHEHUU
KOHIEHTpalMK, Temneparypbl, napieHus. I[lpunuun Jle—Illatenbe. OCHOBBI XUMHUYECKOU
TEPMOJMHAMHMKH. 3aKOH COXpPaHEHUs HHEpPruu. BHYTpeHHss »Heprus, Temiora U padoTa.
MatemaTtuueckoe BBIpaKEHUE MEPBOrO Havaja TEPMOAMHAMUKHM B pasHbIX ycinoBusax (V=Const,
p=Const). TernoBoit 3pdext peaknuu. 3akoH ['ecca m ero cnencrtBus. CTaHAAPTHBIE TEIUIOTHI
oOpazoBanusi u cropanusi. OOpatumble U HeoOpatumble mnporeccel. DopMylIHpoBKa U
MaTeMaTHYeCKOEe BhIpayKEHUE BTOPOTo Hadaja TepmoauHaMuki. [lonstue 06 suTponuu. Ilonarue o
TePMOJUHAMHYECKUX TMOTeHIuanax. JHeprus [enpmronbia. DHeprus [ub6ca. Mcmonb3oBaHue
ATUX PHEPTHUM JUIsl ONIPEIEIEHNs HAllPaBIEHHOCTH MTpoLiecca.

@opMBl U METOJABI TPOBEACHMS 3aHATHI MO TeMe, NpUMEHseMble 00pa3oBaTeIbHbIC
TEXHOJIOTUH: JICKIIMOHHBIE 3aHATUSA: TPAJAWIMOHHAs M AaKTHBHAs JIEKIUS C HCIOJIb30BAHUEM
NPe3CHTAIHIA; Ta0opaToOpHbIE 3aHATH: TabopaTOpHBIE pabOTHI, pelIeHHE 3aad.

Bunael camocTosITENbHON TMOATOTOBKH CTYAEHTOB MO Teme: Pabota ¢ muTepaTypoil.
[TonrotoBka Kk JnabopartopHbIM pabotam («OHTpormsa. Oueprus I[ubbca. Hanpasienue
XUMHUYECKOTO Tporecca», «CKOpoCTh XUMHUUECKUX PEAKIINM, XUMHUUYECKOE PaBHOBECHE») - OTBETHI
Ha KOHTPOJIbHBIE BOIMPOCH! (HAlMCaHUE TEOPETUYECKON YacTH OTYeTa) METOAMYECKHX YyKa3zaHUM.
Pemenne 3anad mo temam «OHEpreTuka XMUMUYECKUX IPOLECCOB (TEPMOXUMHUYECKUE PACUETHI)»,
«XHUMHYECKOE CPOJICTBO», «XUMHUYECKasi KHHETUKA U PABHOBECHE).

2 cemecTp

Tema 7 Konnueamuenvle ceoticmea pacmeopos.

Conepxxanne Tembl: KonmuratuBHbBIE CBOWCTBA pacTBOPOB HEIIEKTPOIUTOB. Ocmoc.
OcmMmoTtuueckoe U ocMoTHuYecKoe JaBieHue. 3akoH Bant-T'odda. 3akon Payns u ero ciencrsus (2-
oif u 3-i1 3akonsl Payins). KonnuraTuBHble CBOWCTBA PacTBOPOB AJIEKTPOIUTOB. DOYIIMOCKONHUSA,
KPHOCKOTIHSI.

@opMbl M METOJbl NPOBEAEHUS 3aHATUH IO TeMme, IPUMEHsEeMble 00pa30BaTENIbHbIC
TEXHOJIOTUM: JIEKIIMOHHbIE 3aHATHS: TPAAULMOHHAs M AaKTHBHAs JIEKLUUS C MCIOJIb30BaHHEM
npeseHTauuil. JlJabopaTopHble 3aHATHS: Ta0OPATOPHBIE paOOTHI.

Buasl camocTosITeIbHOM MNOArOTOBKM CTYJEHTOB I0 Teme: PaboTta ¢ maurepaTypoi.
[TonrotoBka k mabGopaTopHbiM paboram «KomnmuratuBHele CBOHCTBa pacTBopoB. OcMoc.
OcmoTtuueckoe aaBieHne», «CrnocoObl BEIpaXKEHUS COCTaBa pacTBOPOB. 3aKOHbI Payms» - OTBETHI
Ha KOHTPOJIbHBIE BONPOCHI (HANKMCaHHE TEOPETUUECKON YaCTH 0TYETa) METOIMUYECKUX YKa3aHU.

Tema 8 OxucaumenbHo-60CCMAHOBUMENbHBLE U JJIEKMPOoXumudecKue npoyeccsl.



Conepxxannie TeMbl: OKUCIUTENIbHO-BOCCTaHOBUTENbHBIE peakuuu (OBP). YpaBHuBanue
OBP. Tumet OBP. OGmme cBoiicTBa MeTauioB. DOpMBl HAXOXKJICHUS METAJJIOB B IPHUPOJE.
dusnueckre cBoiicTBa MeTamuioB. Kpucramnndeckas penietka MeTanaoB. OCOOCHHOCTH CTPOCHHS
aTOMOB MeTaJuioB. Pasznuuue B CTPOCHMM BHEIIHETO YHEPreTUYECKOrO0 YpPOBHS y METANIOB M
HEMETAJJIOB. ATOMbI METAJUIOB IaBHBIX M MOOOYHBIX moArpymni.llomydyeHne MeTamnoB U3 UX
coelMHeHU. XUMHUYECKHE CBOMCTBA METAUIOB. OJNEKTPOXMMUUYECKHN psiie  HaNpsHKEHHUM
METaJUIOB. 3HAYCHUE METAUIOB B JKM3HU YEJIOBEKA. OJIEKTPOJHBIC MOTEHUIUANbl. MexaHu3M
BO3HUKHOBEHHUSI DJIGKTPOJHOTO TMOTeHIHana. BopopoaHslii snmektpon. Psan  cranmapTHBIX
ANIEKTPOJHBIX IOTEHIUAJIOB MeTaioB. ['anbpBanuueckuit anement. Omnpenenenue IJC
rajgpbBaHU4YecKoro 3neMenTa Jlanuansa-Axoou. Konnentpamuonnsie nenu, pacuet I/1C nmo Gpopmyre
Hepucra. Kopposus metamioB. Buabl koppo3un. AHOIHBIE U KaTOJHBIE TPOIECCH, MPOTEKAIOIINE
MpU  DJIEKTPOXUMHUYECKOH KOPPO3UU METAUIOB. BOMpOCHl 3KOJOTHH, CBA3aHHBIE C KOppO3UEH
MeTauioB. Mepsl 00pbhOBI C KOPPO3UEH: aHOMHOE MOKPHITHE (OIMHKOBAHHOE JKEJE30), KaTOAHOE
MOKpPBITHE (Ty>KeHoe dkene30). llporexTopHas 3ammuTa. Dnekrponus. CyIIHOCTh 3IIEKTPOIHU3A.
DIIEKTPOIN3 PACIIaBOB U PACTBOPOB. DJEKTPOJIM3 C HEPACTBOPUMBIM aHOIOM. 3akoHbl Dapajes.
[TpakTHdeckoe NpUMEHEHUE IIEKTPOIIU3a.

@opMBI M METOABI TPOBEACHHS 3aHATHH 1O TeMe, NpPUMEHsSEeMble 00pa3oBaTeIbHBIC
TEXHOJIOTHH: JIGKIIMOHHBIC 3aHATHS: TPAJWIHUOHHAS W AaKTHUBHAS JICKIUS C HCIOIb30BAHUEM
npe3eHTanuii. JJabopaTopHsie 3aHITHS: Ta0OPATOPHBIE padOTHI, pelIeHue 3a1ay.

Buasl camocTosITeNbHOM TOJATOTOBKM CTYIEHTOB MO Teme: OTBEThl Ha KOHTPOJbHBIE
Borpockl. [Toaroroska k adoparopasiM padotam ("OKUCIUTETEHO-BOCCTAHOBUTEIBHBIC PEAKITHH ",
"O6mue cBoiictBa MertamwioB", '"lanpBanuueckue odnemeHTh", "Koppo3us wmetamios",
"OnexTponu3") — OTBEThl Ha KOHTPOJBHBIE BONPOCH! (HAIMCaHHE TEOPETUYECKOM YacTH OTYeTa)
METOJIMYECKUX yKa3aHui. Pemenue 3aqay.

Tema 9 Qusuro-xumus OUCNEPCHBIX CUCTMEM.

Copepxanne Tembl: OcHOBHBIE Tpu3HaKku AucnepcHbix cucteM ([C). [ucnepcHas cucrema,
JCTIEPTUPOBAHKE, AMUCIEpcHas (a3a M JUCIEPCHOHHAs cpela. XapakrepHole npusHaku JIC:
reTeporeHHOCTh U JUcCHepcHOCTh. CBS3b JUCIHEPCHOCTH C Pa3MEpOM YacTHUIl; yAelbHas
noBepxHocTh. Knaccudukanus JIC: mo JIUCHEPCHOCTH, IO arperaTHOMy COCTOSIHUIO, IO
MexdazHomy B3ammopaercTBuio. IlomydeHne KomutouaHbIX cucteM. ONTHYECKHEe W MOJEKYISPHO-
KMHETUYECKHUE CBOWCTBA. OJEKTPUYECKHE CBOWCTBA, CTAOWIM3AIUs M KOATYNSIHS 30J€il.
CrpykrypHO-MexaHnuyeckue coictBa JIC. MukporereporeHHsle U rpy0oanCHIepCHbIe CUCTEMBI.
[IpuposnHble TreTepOreHHblE CUCTEMBI (MPUPOAHBIE CpeAbl M IKUBbIE OpPraHU3Mbl). MeToabl
aHAIMTUYECKOM XUMHUU (TIPOBEJICHUE XHMHKO-aHATUTHUYECKOTO aHalu3a MPUPOIHBIX Cpen).
BbInosHEHNE OCHOBHBIX XMMHMUYECKUX JIA0OpATOPHBIX ONEpanuil A MPOBEIEHUS F€OXUMHUECKUX
uccinenoBanuii. [IpuMeHeHne (QHU3NKO-XUMHUYECKHX METONOB B TpodeccuoHanbHON cdepe
(9xonoruveckasi 6€30MacHOCTb).

@opMBl U METOABI NPOBEIACHMS 3aHATHUI 1O TeMe, NpPUMEHsEeMble 00pa30BaTEIbHbIC
TeXHOJOoruM: JIeKUMOHHbIE 3aHATHS: TPAAULMOHHAS W AaKTUBHAS JIEKIHS C HCIOIb30BAaHHEM
npesentanmii.  JlabopatopHele ~ 3aHATHS:  Ja0opaTtopHas — palora. OKcKypcusi ~ Ha
MPEINPUITHE/OTKPBITAs JIEKLIHS C y4aCTUEM MPHUINIALIEHHOTO CIUKepa Ha TeMy "MeTo bl XUMUKO-
aHAJIMTUYECKOTO aHAIKM3a B KOJIOTHH".

Bunbl caMoCTOSTENBHON TOJATOTOBKH CTYACHTOB 10 Teme: PabGora ¢ muTeparypoil.
[TogroroBka k mnabopaTtopHoii pabore "DUMKO-XUMHUS JUCIIEPCHBIX CHCTEM" - OTBETHI Ha
KOHTPOJIbHBIE BOIIPOCH! (HATMCAHNE TEOPETHUECKON YacTH OTYETa) METOAMUYECKUX YKa3aHUM.

Tema 10 Snemenmsi opeanuueckou Xumuu.

Copnepxanue Templ: IIpenMer opraHnyeckoll XuMuu. 3Ha4€HHE OpPraHMUYECKONW XHMHHU.
KpaTtkuii 0030p BO3HMKHOBEHHMS W pa3BUTHUS OpPraHUYECKOM XUMHUHU. Teopus XUMHUYECKOTO
ctpoenuss A.M. bymiepoBa M ee 3HaueHue B opraHndyeckod xwmmuu. llpuponma cBs3u B
OpPraHMYeCKHUX coequHeHusX. Kiaccudukanms opraHuuecKkux coeanHeHud. DyHKIMOHATbHBIC
xapakrepuctuueckue rpynmsl. Kiaccudukanus opraHuueckux peakuuil. Peakuum 3amenenws,



IIPUCOEANHEHNS, OTIIEIUICHNUS, IEPErPyIIUPOBKU. PaguKanbHbIE U HOHHBIE PEAKIIUH.

@opMBl U METOJABI NPOBEACHMS 3aHATHI 1O TeMe, NpUMEHseMble 00pa3oBaTeIbHbIC
TEXHOJIOTMM: JIEKIIMOHHBIE 3aHATHUS: TPAJWLMOHHAS W AaKTHUBHAs JIEKIUS C HCIOJIb30BAHUEM
npe3eHTanuii. JlabopaTtopHble 3aHATHS: Ta00OpaTOPHBIE PAOOTHI.

Bunpl camocTOATENbHONH TOATOTOBKM CTYACHTOB IO Teme: Pabora ¢ JuTeparypoid.
[ToarotoBka k nabopatopHbiM paboTam («OuucTKa OpraHMveckux coeauHeHuil. KauecTBeHHbINH
SJIEMEHTHLIN aHaJIm3 OPraHUYECKUX COCIIMHEHUI, «ITpenenbHbie YIIIEBOAOPOIBDY,
«HenpenenpHble yrieBo1opoasl psija dTHICHa», «HenpeneabHble yrieBoIOpOabl psiia aleTUICHAY,
«ApomaTHueckue ymieBoaopoab», «CHUpPTEl U UX NPOU3BOAHBIEY, «DEHOIBI», «AJBIETHIBI U
KeTOHb», «KapOOHOBBIE KHCIOTBI») - OTBETHI Ha KOHTPOJIbHBIE BOMPOCHl (HAMHCAHUE
TEOPETUYECKON YaCTH OTYETA) METOINYECKUX YKA3aHUH.

Tema 11 Opeanuueckue u HeopeanuiecKue NOIUMEpPDLL.

Cognepxannie TeMbl: OCHOBHBIE MOHSTHS BBICOKOMONEKYISpHBIX coenuHenuit (BMC):
[OJIUMEpP, OJIUIOMEp, INaBHAs L€Nb, MAaKpOMOJIEKyJa, JJIEMEHTApHOE 3BEHO U CTENEHb
noymmMepu3anuy. BenmnunHna MonekynspHOW Macchl U pasmepbl Mosiekyn BMC. Knaccudukarus
BMC no nmpoucxoxaeHn0o, XUMHUUECKOMY COCTaBy, MPUPOJIe aTOMOB, BXOSIINX B INIABHYIO LIETIb,
1o ¢popMe MaKpOMOJIEKYIIbl, B 3aBUCUMOCTH OT IPUPOJIbI M PACTIONOKEHHSI JIEMEHTAPHBIX 3BEHHEB
B MakpomoJekyne. Knaccudukarus ToIuMepoB MO WX MOBEACHHUIO MPU HATPEBAHUU U 10 METOY
cunte3a. Crpoenne BMC. Monomep, mnonumep, »3ieMeHTapHoe 3BeHO. Ilpuponnble u
cunrernueckne BMC. benku, niemnonosa, kpaxman. HaGyxanue moaumMepoB, CTENIeHb HaOyXaHMs.
HalyxaHue B TEXHOJOTHH MUIIEBLIX TPOU3BOACTB. OO0IIast XapaKTepUCTHKA PACTBOPOB MOJIUMEPOB:
OCMOTHYECKOC JIaBJICHUE U Bs3KOCTh. 3akoH Bant-Todpda wu ypasaenme Illtaymmuurepa.
BricanuBanue u koauepBalus. BBICOKOMOJEKYISpHBIE 3JEKTPONUTHL. benku u cBOHCTBa HX
pactBopoB. PuOpHLIApHBIE U TOOYIsipHBIe Oenku. Bsizkocts u pH cpeasl. Mcnonb3oBanue BMC
JUTSL 3aIMTHI 30J1€H U IpH (PIIOKYIALNUN CTOYHBIX BOJI.

@opMBl U METOABI TPOBEACHMS 3aHATHI 1O TeMe, NpUMEHseMble 00pa3oBaTeIbHbIC
TEXHOJOruM: JIEKIMOHHbIE 3aHATHS: TpPaJAWLMOHHAs W AaKTUBHAs JIEKIMS C MCIOJIb30BaHUEM
npe3enTanuid. JlabopaTopHblie 3aHATHS: JIabopaTopHas padoTa.

Bunasl camocTosTeNnbHON OATOTOBKY CTYAEHTOB 1o Teme: [lonbop u 0030p nuTepaTypsl A
Hanucanus pedepara. [loaroroBka k maboparoproit padore "CpoiicTBa MOJIMMEPOB" - OTBETH Ha
KOHTPOJIbHBIE BOTIPOCHI (HallMCAaHUE TEOPETUYECKOM YaCTH OTUETa) METOAMYECKUX YKa3aHHIA..

5 MeToanueckue yKka3aHus Ajs 00y4alomMXcs M0 U3YYEHHIO M peau3alii JUCHUTIINHBI
(MmonyJis)

5.1 Meroanyeckue peKOMeHAAUUM O0YYAIOIIUMCS MO M3YYEHHI0 JAUCHUIUIMHBI M 10
o0ecrnevYeHnIo CaMOCTOSITeJIbHOI padoThl

CamocTtodaTenbHas paboTa BKJIOUaeT paboTy Cc yduyeOHONW M HAyyHOM JIUTEpaTypol MpHu
MOJATOTOBKE K JlabopaTOpHBIM paboTaM, JeKuusM M K dk3ameHy. CamocTosarenbHass paboTa
NPOBOIUTCA C IENbI0: CHCTEMAaTH3allMd W 3aKpeIUICHUs, YyIIyOJeHUs W pacIIupeHus
TEOPETUUYECKMX 3HAHUW U NPAKTHUECKUX YMEHUH, NpUoOpeTaeMbIlX CTYyJEeHTaMH B XOJ€
ayJIUTOPHBIX 3aHATUI; OPMUPOBAHUS YMEHHIA UCIIOIB30BaTh CIEIHALHYIO JINTEPATYPY; PAa3BUTHS
MIO03HABATEJBHBIX CIIOCOOHOCTEW M aKTUBHOCTH 00YyYaromuXcs; (GOPMUPOBAHHS CAMOCTOATEIIEHOCTH
MBIIUICHHSI, CIMOCOOHOCTH K CaMOpa3BUTHIO, CAaMOCOBEPIICHCTBOBAHUIO U CaMOpealln3alluu;
Pa3sBUTHS HCCIIEIOBATENbCKUX yMeHHU. CamocTosTeNnbHas paboTa MpH HM3YYCHUU JUCHUTUIMHBI
MojApa3ieNsaeTcs Ha TpU BUja: 1) ayauTopHash CaMOCTOSTENIbHas paboTa (BBIMOJTHEHUE
nabopaTtopHbIX paboT); 2) camocTosTenbHas padoTa MOA KOHTPOJIEM MpernoiaBaTelns (IUIaHOBBIC
KOHCYJIBTAIlMH, JK3aMEH); 3) BHEAyJAWTOPHAs CaMOCTOSTENIbHAsS padoTa TpHU BHITIOTHCHUH
CTYIEHTOM JOMAIIHUX 3aJaHuil y4eOHOro M TBOPYECKOTO XapakTepa (MOATOTOBKA K JIEKLHUSM,
WHANBUAYAIbHBIE PAa0OTHl MO OTACIBHBIM pa3lielaM COICpPKaHUS AWCIUILINHBI, MOATOTOBKA K



9K3aMEHY).

Jise TOATOTOBKHM K JTAOOPATOPHBIM 3aHSATHSIM HEOOXOAMMO HCIIONB30BaTh METOAMYECKHE
yKazaHus (1abopaTOpHBIA MPAKTHUKYM) K BBIMOJIHEHHIO JabopaTtopHbiX paboT. Kaxneii pasgen
METOAMYECKUX YyKa3aHWU (J1aOOpaTOPHOTrO MpPaKTUKyMa) 3aKaHUYMBACTCS MEPEYHEM KOHTPOJBHBIX
BOIIPOCOB, Ha KOTOpbIe HEOOXOAMMO OTBETHTh NHCbMEHHO M O(QOPMHUTH B OTYET B BHJE
TEOpPETUYECKOH I1aBbl K KOHKpETHOH abopaTopHoit pabote (I'maBa 1 TeopeTuyeckas yacTsb).

CTyIeHT 3animaeT OT4YeT WHANBUIYATBHO.

JlommycKoM K BBINOJIHEHUS TAOOPATOPHBIX padOT SABISETCS MPOXOKICHHUE MHCTPYKTaXKa IO
TeXHUKe Oe3omacHOCTH (1-e 3aHATHE) M 3HAHME TEOPHH M X0jAa dKcrepuMeHTa. CTyIeHT JO0JKEH
OBITh TOTOB K KaX/JIOMY 3aHSATHIO - BBIMIOJHIECT TEOPETUYECKYIO YacTh W 3alIWIIACT €€ Tepen
MIPOBEJICHUEM SKCIIEpUMEHTA (OTBEUAET YCTHO Ha BOIPOCHI).

JlaGopaTopHasi paboTa BBIMOJHACTCS CTYACHTOM B ayIUTOpUHU. Pe3ynsraThl 1a00opaTopHOit
paboTel 0GOPMIIAIOTCS B BHUAE OTAeAbHON ™aBel (IWaBa 2 DkcrnepuMeHTadbHAs YacTh).
OKcrepuMEeHTallbHasi 4acTh BKIIIOYAET XOJX pPabOThl, pPE3yJabTaThbl OMNbITA (MOATBEPXKAAIOTCS
XUMHYECKIMH PEAKINIMHU, PACUeTaMu ), HAOIIOACHHUS 1 BHIBOIBI.

JlaGopaTopHas pabota pa3OuBaeTCsl Ha HECKOJIBKO 3TaroB (BBITIOJHIETCS B hopMe Kekica):

I - KamepanpHsriii atan | (TuiaHupoBaHKeE) - a) TOCTAHOBKA IIeNIel U 3a/1ad paOdoThI, TOI00P
JUTEpaTyphl W HAIMCAaHWE TEOPETHYECKOH YacTH OTYeTa, C MCIOIBb30BAaHUEM KOHTPOIBHBIX
BOIIPOCOB IO TeMe; 0) cocTaBleHHE MIaHa padoTHI (MMPEAYCMOTPEHHOTO METOAMKOM ); B) MOJIy4EeHUE
JIOITyCKa K BBITIOJTHEHUIO JIAOOPAaTOPHON pabOTHI.

I — Kamepanpnbiii dtanm 2 (9KCIEPUMEHTAJIBHBIN) — a) BBIIOJHEHHE padoT
(MpeyCMOTPEHHBIX METOJMKOI); ©) 00paboTka pe3ylnbTaToB aHATUTHYECKOTO OIpEIesICHUs
(BBIp@XEHHE PE3YyIIETaTOB Yepe3 KOJI-BO, MACCy, KOHIIEHTPAIMIO, MACCOBYIO JOJIO BEIIECTBA U TIp.,
COIIaCHO METOJWKE); B) MPOTOKOJIMPOBaHHME HaOMIONEHUH, QOPMYIHPOBKA BBIBOAOB; T)
MOJTrOTOBKA OTYETA.

III — 3amuTa oTuera (MHAUBUIYATHHO).

KoHTpoJibHbIEe BONIPOCHI AJIsi CAMOCTOSATEIbHOH OLEHKH KA4eCTBA OCBOCHUS y4eOHOM
AUCUMITUHBI

Uro Takoe okcuapl? Kak ux kiaccuuIupyroT Mo XuMHUYECKUM CBOMCTBaM?
Urto Takoe THIPOKCHIBI?

Krnaccudukanus ruIpoKCHIIOB.

YTto Takoe OCHOBHOCTb KHCIIOTBI, KUCIIOTHOCTH OCHOBaHUS?

Maiite onpenenenue conu. Knaccudukanus comnei.

Kaxkue kucioTer 00pa3yroT KUCITbIE COTU?

Kakue ocHoBaHMsI 00pa3yl0T OCHOBHBIE CONU?

XUMHUYECKUH IJIEMEHT, aTOM, MOJIeKyJia?

[IpocTeie u cioxHBIE BEnIeCTBA?

Xumnueckue GopmyIibl BeniecTn?

3aK0OH IOCTOSIHCTBA cOCTaBa?

OTHOCUTENbHAS aTOMHAsI U MOJIEKYJISIpHAs Macca, MoJsipHas macca?
[TocTostnHast ABoraapo?

[Tepuonnueckuii 3akon MeHaeneena?

3akoH ['eli-Jlroccaka?

3akoH ABoraapo?

MousipabIii 00beM raza?

VYpasuenue Kinaiinepona?

VYpaBuenne Menneneena?

Hanummre nonHpie 31eKTPOHHBIE KOHPUTYPALIUKA ATOMOB AJIEMEHTOB C MOPSAIKOBBIM
HoMmepoMm 17 u 25.
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21. Hamummre 31€KTPOHHBIEC KOH(DUIYpAIHH aTOMOB XJ0pa i Maprania u nouos C1™ u Mn?".
22. Hammmmwre 37MeKTPOHHYIO KOH(pUTYypannio aToMoB (pocdopa u BaHaus. SBISAIOTCS I OHU
aHayioramu?
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56.

Hanummmre 351eKTpoHHYI0 KOH(PUTYpauio OepuilIns U yKaKuTe JeMeHThI-aHanoru. Kak
U3MEHSIOTCSI CBOIMCTBA aHAJIOTOB € YBEIMYEHHEM HOMepa nepuoja?

[TpuBeauTe 31MeKTPOHHYIO KOH(Urypanuto Kaiaus. [lokaxkute, Kak U3MEHSIOTCS CBOMCTBA
3JIEMEHTOB IIEPUOJIa, B KOTOPOM HaXOAMUTCA KAJIUH.

Hanuumre snexktponHsie koHpurypauuu aromoB Fe u F, a Takxke nonos Fe 2 FetuF
VKaxuTe, y KAKUX U3 HUKE IPUBEICHHBIX MOJIEKYJI XUMUYECKUE CBA3U UMEIOT MOJISIPHBIN
xapakrep: F,, CO, H,.

YKakuTe Mociae10BaTeIbBHOCTh BO3PACTaHUs dJIEKTPUYECKOrO0 MOMEHTA AMIIONS y CBsi3el: B-
N, B-F, B-C, B-O, B-Br.

Omnpenenute BaJICHTHOCTb Hoja U pocdopa B OCHOBHOM U BO30YXKICHHOM COCTOSTHUSX.
VKa)uTe MeXaHU3M 0Opa3oBanus cBsseil B none runpokconus H30". Kakyro BaneHTHOCTD

MUMEET KHCIIOPOJI B 9TOM HOHE?
Kaxkyto nmpoctpaHcTBeHHYI0 KOHUrypauuto uMeroT Moiaekynsl BaCl,, PbCl,, PbCly, Br,,

AsHj3, H,Te, CF4, GeHy, PCls, SBrg? Kakue u3 3Tux MoseKyJ1 NOIsSpHb1?

OcCHOBHBIE CBOMCTBA MPOSBIISIET BBICITUN OKCHJT DJIEMEHTA: CEPHhI, a30Ta, Oapus, yriepoaa?
Kak u3mMeHsI0TCSsl CBOMCTBAa THAPOKCUAOB, 00Pa30BaHHBIX METaNIaMHU TJIaBHOU moArpymnisl 11
TPy, TIPY YBEIIMICHHUH 3apsi/a siipa aToMOB?

H3menunTtcs nu coiictBa BemecTs B psanxy NaOH — Mg(OH) , — AI(OH);?

Yem 00ycroBieHa auioTponus?

B yewm 3akmtogaroTcs cBoricTBa aM(OTEPHBIX THUIPOKCUIOB?

YeMy paBHA MOJISIpHAsi KOHLIEHTPAIMs SKBUBAJICHTA, MOJIIpHast KOHIIeHTpauus U TuTp 20 %
pacTBopa cyibhara Maraus?

Kakoii 00beM pacTBOpa CepHOil KHCIOTHI INIOTHOCTHIO 1,8 T/CM® ¢ MacCOBOH J10eH H,SO,4

88 % Ham0 B3ATH 1151 IPUTOTOBJICHHSI pacTBOpa KUCIOTH 00beMoM 300 cM3, iotHOCTHIO 1,3
r/em> i maccoBoit nomeit HySO, 40 %?

B BogHOM pactBOpe crynenuato guccouuupyet: K,SOy, K5 S, HyS, Na,SOy.

Peakuuu nonHoro oOMeHa UAyT 10 KOHIIA B pe3yJibTaTe 00pa3oBaHus?

CocraBbTe MOJIEKYJIIPHOE H MTOJTHOE HIOHHOE YPaBHEHUE, COOTBETCTBYIOIIEE COKPAILIEHHOMY
MOHHOMY YPaBHEHUIO: CO32' +2H" — CO, + H,O0.

Heirpanenyro cpexy umeer Boaubii pactop: NaNOj, FeSOy4, Na,S.

KuncnoTHOCTb MOUBBI MOKHO yBeIUUNTh BBeeHUE pacTBopa: NHyNO3, NaNO3, NaCl,

Na2 SO4

Kakwue pactBops! HaszbiBatoTcs 0ydepusiMu? [IpuBeanre npuMepsi.

Yro Ttakoe OydepHas eMKOCTh, U OT KaKUX (PaKTOPOB OHA 3aBUCHUT?

Ha yem ocHOBaH MexaHu3M ACHCTBUSA OypEepHBIX CUCTEM?

[TpuBectn ypaBHeHus 11 pacuera pH Oy¢depHbIX pacTBOPOB.

KakoBo 3HaueHme OypepHbIX CUCTEM?

Breraucnuts pH popmuarnoro 6ydeproro pactsopa, B 151 kotoporo comepxkutcs no 0,1M
HCOOH (K, = 1,8%107%).

Beruncnuts pH aneratHoit 6ydepHoit cmecu, conepxanieii B 11 0,15M CH;COOH u 0,2M
CH;COONa (K, = 1,8%10™).

TIAC
BbIuucuTh MOJISIPHYHO KOHIEHTPAIMIO PaCTBOPA MypaBbHHOM KUCIOTHI, ecin pH = 3, a K 0
= 1,8%107%.

I'maponus nporekaer npu pactBopennu B Boze: CaBr,, Ba(NOj),, Na,SOy4, AICI;?

Bopa. CBoiicTBa BOABI.

OCHOBHBIE XapaKTEpUCTUKHN PaCTBOPOB.

I[Tporiecchl, mpoTeKaouue MpH PacTBOPEHUH, TETII0BOH 3(h(heKT pacTBOPEHHUS.

Teopust 3AEKTPOTUTUYECKON AUCCOUALINH.

CreneHb 1UCCOLMALIAN.



57. CunbHbIe U ci1a0ble YIEKTPOJINTHL.
58. Koncranrta nuccornmanuu. 3aKoH pa3BeaeHus OcTBaiba.
59. 3aKOH AIEKTPOHEUTPATBHOCTH PACTBOPA DIEKTPOIUTA.
60. MonHOe mpousBeeHUE BOIbI.
61. BomoponaHblii moKazaTeb.
62. DHeprus.
63. BuyTpeHHsIs SHEPTHSI.
64. Temnora.
65. Pabora.
66. IlepBoe HayanoO TEPMOIUHAMUKHU.
67. 3aKOH SKBHBAJIEHTHOCTHU TETUIOTHI U paOOTHI.
68. DHranbnus.
69. TermnoBoii 3phHeKT XUMUUECKOU PEaKIIUH.
70. 3axoH I'ecca.
71. DHrpomnus.
72. BTtopoe Hayajgo TepMOJAMHAMUKHU.
73. CBoOonnas sueprust [ mO6ca kak KpUTEPHl HANPaBICHHOCTH MpoLIecca.
74. CkopoCTb XMMHUYECKON peakiMy. 3aBUCUMOCTh CKOPOCTH XMMHUYECKON peaKklMK OT
KOHIEHTPAIIUU PEearupyroINX BEIIeCTB.
75. KoncTanTa cCKOpOCTH peakuuu. MoJIEKyJIIpHOCTD U MOPSAAOK PEAKIUU.
76. Katanutuyeckue peakiyu. | OMOreHHbIN U FeTepOTreHHBIN KaTallns3.
77. 3aBUCUMOCTb CKOPOCTH XMMHUYECKON PEAKIMK OT TeMIepaTypsl. TemnepaTypHas
3aBHCUMOCTbh KOHCTAHTBI CKOPOCTH PEAKIIUH.
78. DHeprus akTUBALUM XUMUYECKOU peakluuu. Teopust aKTUBUPOBAHHOTO KOMILJIEKCA.
79. Xumunueckoe paBHoBecue. KoHcTaHTa paBHOBECHS.
80. ®akTopsl, BIUAIONINE HA cMelleHne paBHOBecHs. [IpuHnmn Jle-1larense.
Pexomengaunu mo padore ¢ aurepaTrypoit
B y4eOHbBIX MOCOOHAX, YKa3aHHBIX B OCHOBHOM JTUTEpaType B TOW WIM UHOW MEpEe PacKphITO
CoJIep)KaHue NEHTPATbHBIX TEM HACTOSIICH pabodeit mporpamMmbl. [ToMUMO M3ydeHUS] OCHOBHOM
JUTEPATyphl MO JUCLUIUINHE «XHUMHUS», CTYACHTY PEKOMEHIYETCS H3YyYHUTh JONOJHUTEIBHYIO

JIUTEpaTypy

5.2 OcoOenHocTH oOpraHu3anuu OOy4YeHHs] JIS1 JIMI € OTPAHHYEHHBIMM BO3MOKHOCTSIMH
310POBbS U HHBAJIU/I0B

[Tpu HE0O6X0MMOCTH 00YYAIOLIMMCS U3 YHUCIIA JIULL C OTPaHMYEHHBIMH BO3MOKHOCTSIMH 3/10pPOBBS U
MHBAJIUAOB (110 3asIBJICHUIO 00YYaIOLIETrocs) NpeaoCTaBIseTcs yueOHas HHPOpMaLUs B TOCTYITHBIX
¢dbopMax ¢ yueToM UX UHJIWBUIYAIbHBIX ICUXO(PU3NYECKUX 0COOEHHOCTEH:

- JJIs UL ¢ HapYUIEHUsIMU 3pEHUs: B NeyaTHON (GopMe yBeIHMUeHHbIM mpudTOoM; B Gpopme
AIIEKTPOHHOI'O JIOKYMEHTA; VHAUBHU1yaJIbHbIE KOHCYJIBTalluH c IPUBJICYEHUEM
TU(IIOCYPIONIEPEBOUNKA; UHIUBUAYAJIbHBIE 3aaHNS, KOHCYJIbTALUU U JP.

- 17151 ML C HapYLICHUAMH CyXa: B Ie4aTHoi gopme; B (hopMe IEKTPOHHOIO JIOKYMEHTA;
MHAVBUAyaJIbHbIC KOHCYIBTAIlMM C PUBJICYEHUEM CYypIONIEPEBOAUNKA; UHIMBUYaJIbHbIE 3a/1aHNUS,
KOHCYJIbTAIlM U JIp.

- U1 JIAL ¢ HApYIIEHUSIMH OMOPHO-ABUTaTEeIBLHOTO anmnapaTa: B neyaTHoi (opme; B popme
AIIEKTPOHHOI'O JOKYMEHTA; MHIMBUIyalIbHbIE 3a/1aHuUs1, KOHCYJIbTALUU U JIP.

6 ®oHJ OLEHOYHBIX CPeICTB A NMPOBEIEHUs TeKYyIero KOHTPOJIA M NMPOMEKYTOYHOI
arrecTaliy 00y4aroImMXcs 1o JMCUMIIMHE (MOAYJII0)

B coorBerctBum ¢ TpeboBaHmsimu DPI'OC BO gms arrectanmuu  oOydarommxcs Ha
COOTBETCTBUE UX TEPCOHAIBHBIX JOCTHKEHUN TMJIAHHUPYEMbIM pe3ylbraraM OOy4YeHUs II0



JUCHUITIIINHE (MO,Z[YJIIO) CO3JaHbI (I)OHIILI OLCHOYHBIX CPCACTB. Tumnossie KOHTPOJIBHBIC 3aJlaHUA,
METOANYECKUE MATEPHUAIIbI, ONIPEAEISAIOIINE TPOLEAYPhl OLICHUBAHNS 3HAHUM, YMEHHI U HaBBIKOB,
a TaKkKe KPUTEpUU M TOKa3aTeiau, HEeoOXOAWMbIC NS OLEHKM 3HAHWW, YMEHUH, HaBBIKOB WU
XapaKTepU3yIOIIHe 3Tarbl (POPMUPOBAHUS KOMIETCHIIMNA B MPOIECCE OCBOCHUS 00pa30BaTeIbHON
MpOTrpaMMmBbl, ipenctanieHbl B [Ipunoxenun 1.

7 Y4yeOHO-MeTOAMYECKOEe M HH(POPMALMOHHOE 0O0ecneuyeHrue TUCIUIIJINHBI (MOLYJIs1)

7.1  Ocnoenaa numepamypa

1.  JHprok, B. I Opranndeckas xumusi : yuyebHoe nocodbue mis By3oB / B. I. JIprok,
B. I'. Kapues, B. I1. Xuns. — 3-e uza., ucnp. u gon. — Mocksa : U3narensctBo FOpaiit, 2024. —
502 c¢. — (Bricmiee oOpazoBanme). — ISBN 978-5-534-08940-0. — TekcT : 3MeKTpOHHBIN //
OobpazoBatenbHas tiargopma HOpaiit [caiit]. — URL: https://urait.ru/bcode/541011 (mata
obpamenus: 12.11.2024).

2. OOmast 1 HeopraHuyeckas Xumus : ydeOHuk s By3oB / O. T. OranecsH,
B. A. llomkos, JI. U. IllepbakoBa, A. K. bpens ; mox pemaknumeir 3. T. Oranecsina. — 2-¢ u31.,
nepepab. u gon. — MockBa : MznarensctBo IOpaiit, 2024. — 558 c¢. — (Beoicmee
obpazoBanme). — ISBN 978-5-534-16033-8. — Tekct : anekrponsbiii // OOpa3oBaTenbHas
miatdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/535927 (nara obpamenus: 12.11.2024).

3. Pocun, 1. B. OOmas u neopranuueckast xumust B 3 1. T. 1. OOmiast xumus : yuyeOHUK
st By3oB / U. B. Pocun, JI. JI. Tommra. — Mocksa : U3narensctBo FOpaiit, 2024, — 426 ¢. —

(Beictiee  oOpazoBanme). — ISBN  978-5-9916-3816-6. — TekcT : SIEKTpOHHBIA //
OobpazoBatenbHas tiargopma HOpaiit [caiit]. — URL: https://urait.ru/bcode/536244 (nara
obpamenus: 12.11.2024).

4, Pocun, 1. B. OO6mas u Heopranuyeckas xumuss B 3 1. T. 2. Xumus s-, d- u f-

9JIEMEHTOB : yueOHwuK aiist By3oB / WM. B. Pocum, JI. [I. Tomuna. — Mocksa : M3natensctBo FOpaiir,
2024. — 492 c. — (Bricmiee oopazoBanue). — ISBN 978-5-534-02292-6. — TeKcCT : 3JI€KTPOHHBII
// O6pa3zoBarensHas mnatdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/536242 (nmarta
obpamenus: 12.11.2024).

5. Pocun, U. B. OO6mas u Heopranndeckas xumus B 3 T. T. 3. Xumus p-3JIeMEHTOB :
yuebnuk Juis By3oB / M. B. Pocun, JI. JI. Tomuna. — Mocksa : M3parensctBo Opaiit, 2024, —
436 c. — (Bricmiee obOpazoBanme). — ISBN 978-5-534-02294-0. — Tekct : 371eKTpOHHBIN //
OOpasoBarenbHas miardopma IOpaiit [caiit]. — URL: https://urait.ru/bcode/536243 (nata
obpamenus: 12.11.2024).

7.2 [donoanumenvnasa numepamypa

1. BbicOKOMONIEKYISIpHbIE COENMHEHUS : YyYeOHHMK M TPAKTUKyM IS By30B /
M. C. ApxaxkoB [u 1p.] ; mox pemakuueid A. b. 3esuna. — Mocksa : UznarensctBo Opaiir,
2023. — 340 c. — (Bricmiee oopazoBanue). — ISBN 978-5-534-01322-1. — TeKcCT : 3JI€KTPOHHBII
// O6pazoBarenpHas mnatdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/511147 (mata
obpamenus: 01.03.2023).

2. Oprannueckas xumus : YdueOHoe mocobue [IneKTpoHHBIH pecypc] : Boarorpamckuit
rOCydapCTBEHHBIM  arpapHelii  yHuBepcurer , 2019 - 76 - Pexum  pocryna:
https://znanium.com/catalog/document?id=374878

3.  Cracp, H. ®. CnpaBoyHuK 1o o0mIieil 1 HeopraHMYecKoil XuMuHu : ydyeOHoe mocolue
s By3oB / H. @. Crace. — 4-e u3n. — Mocksa : M3parensctBo Opaiit, 2024. — 92 c. —
(Beictiee  oOpazoBanme). — ISBN  978-5-534-00904-0. — Tekct : »SJEKTpOHHBIA //
ObpazoBatenbHas minarpopma HOpait [caiit]. — URL: https://urait.ru/bcode/537212 (nata
obpamenus: 12.04.2024).

4. ®wusuyeckas u koyonaHas Xxumus. B 2 4. Yacte 1. ®usndeckas XuMus : y4eOHUK IS
cpennero mpodeccuonanbHoro obpasoBanus / B. HO. KonroxoB [u ap.] ; mom pemaxiueit



B. IO. KonroxoBa, K. U. IlonoBa. — 2-e u3n., ucnp. u non. — Mocksa : M3garensctBo FOpaiir,
2024. — 259 c¢. — (IIpodeccuonanproe obpazoBanue). — ISBN 978-5-534-08974-5. — Tekcr :
AIIEKTPOHHBIN / OO6pa3zoBarenbHas miatdopma IOpaiit [caiT]. — URL:
https://urait.ru/bcode/540031 (mara obpamenus: 12.11.2024).

5. ®wusnueckas u koutouaHas xumus. B 2 4. Yacte 2. Konnmonanast Xumus : ydeOHUK 7151
By30B / B. 0. KontoxoB [u np.] ; mox penakiueit B. FO. Kontoxosa, K. U. ITonosa. — 2-e u3n.,
uctp. u gon. — Mocksa : UznarensctBo FOpaiit, 2024. — 309 c. — (Bricmiee oOpa3zoBanue). —
ISBN 978-5-534-06720-0. — Tekct : smekTpoHHBIN // OOpa3oBatenbHas miatdopma IOpaitt
[caiiT]. — URL: https://urait.ru/bcode/540030 (mara oOpamenus: 12.11.2024).

6. XaxanuHa, T. U. Xumus okpyxaromieit cpenpl : yueOHUK /uig By30B / T. M. XaxanuHa,
H. I Hukurtuna, . H. IletyxoB. — 3-e u3n., nepepad. u gon. — Mocksa : U3garensctBo FOpaiiT,
2024. — 233 c. — (Bricmiee oopazoBanue). — ISBN 978-5-534-00029-0. — TekcT : 371€KTPOHHBIN
/" ObpasoBarenbHas miatdpopma FOpaiit [caiiT]. — URL: https://urait.ru/bcode/535461 (mara
obpamenus: 12.11.2024).

7.3 Pecypcel unghopmayuonno-menekommynukauyuonnoi cemu ""Hnmepnem'’,
6KI0YAA npoheccuonanvHvle 03zl OAHHLIX U UHQOPMAUUOHHO-CHPABOYHDbBIE
cucmemol (npu HeoOX00UMOCMU):

[ToctHayka — unTepHeT-)ypHan o Hayke. URL: https://postnauka.ru/
O6pasoarenbHas miathopma "FOPAUT"
O6pasoparenbHas miathopma "FOPANT" - Pexum nocryna: https://urait.ru/
XuMuK caiit o xumun. URL: http://www.xumuk.ru/

3. OnexktpoHHas Oubnuoreunass cucrema ZNANIUM.COM - Pexum pocryna:
https://znanium.com/

6.  Open Academic Journals Index (OAJI). [IpodeccuonanpHas 6a3a maHHBIX - Pexum
nocryna: http://oaji.net/

AW~

7. [Mpesunentckas Oubmmoreka wum. b.H.Enpumna (0a3a maHHBIX —pa3iMyHBIX
npodecCuoHANIBHBIX 00nacTei) - Pexxum qocryna: https:// www.prlib.ru/
8. WNudopmanmonno-cripaBouynas cucrema "Koncymsrant Ilmoc" - Pexum nocryma:

http://www.consultant.ru/

8 MarepuajbHO-TeXHHYECKOe o0ecrneyeHne JUCHMIUIMHBI (MOAYJs) W IepeYeHb
HH(POPMALMOHHBIX TEXHOJOTHUIi, HCNIOJb3yeMbIX NPH OCYLIECTBJEHUH 00pa30BaTEeIbHOIO
npouecca no JMcuuIinae (MoayJii0), BKJIO4Yas nepedyeHb MPOrpaMMHOro odecrnevyeHust

OcCHOBHOE 000PYI0BAHUE:

- [IpoexTop

- AkBaguctuuisitop PHS AQUA 4

- Becwl ananmutnueckue BJI-210

- Monomep M-500 6a30BbIit

- [Ikad cym-brit CHOJI 58/350(351eKTpOH. ,CTa)Ib,BEHT-)

[TporpaMMHOe oGecrieueHue:
- Microsoft Office 2010 Standart
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1 Ilepeyenb popMHEpyeMbIX KOMIIETEHIHIT

Hassanue OITOII BO, | Koxa n popmynuposka komnereHun | Ko u opMyIMpoBKa HHAMKATOPA JOCTIKEHUS
COKpaIeHHOe u KOMIETEHIINU

21.05.04 «T'opuoe nen | OIIK-4 : Cnocoben ¢ ectrectBenHoH | OIIK-4.2x : Mcnone3yeT 6a30Bbie 3HAHUS QyHIQ
o» ay4HbIX [TO3ULINH OLIEHUBATh CTPOE | MEHTAJIBHBIX Pa3/ieJIOB ECTECTBCHHOHAYYHBIX JIUC
Trm HHE, XUMWYECKHIl 1 MUHEPaIIbHBIH LUIUIMH ¥ HayK 0 3eMIIe IIPU PEIICHNH 3a/1ad 110
COCTaB 3¢MHOH KOPBI, MOP(HOJIOTHY | pannoHaIBPHOMY W KOMIUIEKCHOMY OCBOSHHIO T€0
€CKHE OCOOCHHOCTU U TEHETHYECKH | PECYpCHOTO MOTEHIIUANa HELp
€ TUITBI MECTOPOXKICHIH TBEP/IBIX 1T
OJIE3HBIX UCKOMAEMBIX IIPH PELICHH
1 337124 110 PAallMOHAIBHOMY U KOMII
JIEKCHOMY OCBOCHHIO I€0pECypPCHOT
0 TIOTEHIMaNa HeJp

KommereHnust cuutaercsi chOPMUPOBAHHON Ha JAHHOM JTalle B Clydae, M IOJyYCHHbIC
PE3YILTAaThI 06y‘ICHI/ISI o JUCHUINIMHE OLCHCHBI IIOJOXUTCIBHO (III/IaHaBOH KPHUTCPUCB
OLICHUBAHUSI PE3YJIETaTOB O0yUYCHUS «3aU4TCHOY, YIOBICTBOPUTEIHEHOY, «XOPOLIO», KOTIHIHOY). B
Cllydae OTCYTCTBHSI TIOJIOXKHMTEIBHOW OLCHKM KOMIICTCHIMS HA JAHHOM OTale CYHTaeTCsl
HeC(OPMHUPOBAHHOM.

2 Iloka3aTe/im OeHUBAHMS IJIAHUPYEMbIX Pe3yJbTATOB 00yUYeHUs

Komnerenuus OIIK-4 «CriocoOeH ¢ ecTecTBEHHOHAYUYHBIX MO3UIMN OLIEHUBATh CTPOCHUE,
XUMHYECKHI 1 MHHEPAIBHBIN COCTaB 36MHOM KOPBI, MOP(HOJIOTHIECKHNE OCOOCHHOCTH U
FEHETUYECKUE TUIIBI MECTOPOXKACHNUN TBEPBIX MOJIE3HBIX NCKONIAEMBIX IPU PELICHUH 3a/1a4 110
paloHaIbHOMY M KOMIIJIEKCHOMY OCBOEHHIO F€OPECYPCHOI0 NOTEHLIMAIA HEP»

Ta6mmma 2.1 — Kputepuu OolleHKH WHANKATOPOB TOCTHYKCHHS KOMITETEHIIUN

Pe3ynbraTel 00y4eHus 10 JUCHUIUINHE
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Koa u popmynupoBka uHAUKAT Kpurepuu onieHuBaHus pe3yyibT

opa JOCTHXKCHUA KOMIICTCHIINH aToB O6y‘{€HI/IH




OIIK-4.2k : Ucnonb3yet 6a30B
b€ 3HaHUS QyHIAMEHTAIBHBIX
pa3acioB €CTECTBEHHOHAYYHBIX
JMCIUIUIMH U HAYK 0 3emiie Ip
M PEIICHNH 3a/1a4 10 PalHoHaI
bHOMY H KOMIIJICKCHOMY OCBOCH
HIO T€0PECYPCHOrO MOTEeHIHAA
HeJp

—

3u
aH
ue

(yHIaMEHTABHBIX PA3IENoB X
HMUH, B 00beME, HEOOXOIMMOM
JIIs1 OCBOCHHS XMMHYECKUX OCH
OB B 3KOJIOTHH U MTPUPOJIOTIOIB3
OBaHMS; XUMUYECKUX CUCTEM: P
aCTBOPOB, KaTAJIN3aTOPOB U KaT
ATATHYECKUX CUCTEM, JHUCIIEPC
HBIX, JJIEKTPOXHUMHUYECKUE CUCT
€M; OCHOB XUMUYECKOU TEPMOJ,
WHAMHKH U KHHETUKU: SHEPTeT
HKH XUMHUYECKUX MPOLIECCOB, X
UMHYECKOT0 U (pa3oBOro paBHO
BECHSI, CKOPOCTH PEAKIH U MET
OJIOB €€ PEeTyJIUpOBaHNs, KOJIeO
aTEeNBHBIX PEaKIUil; PEaKIINOHH
Olf CIIOCOOHOCTH BEMIECTB; IIEPH
OIMYECKON CHCTEMBI SJIEMEHTOB
; TIOJIMMEPOB, OJTUTOMEPOB U UX
CHHTE3a; PeaKLIHOHHOHN C110c00
HOCTH BEIIECTB; CBOMCTBA BEILEC
CTB.

OOBSICHSET: COCTaB, CTPOCHHE U
XUMHUYCCKHUC CBOﬁCTBa KUCJIOT,
OCHOBaHHMIH, OKCHIOB, aMpoTep
HBIX COCIUHECHHUH, COJICH; aTOMH
0-MOJIEKYJISIPHOE YUEHHUE; CTPOE
HHUE aTOMa; MIEPHOANYECKYIO CH
CTEMY 3JIEMEHTOB; TEOPHIO PacT
BOPOB; OCHOBHBIE 3aKOHOMEPHO
CTH MPOTCKAHUA XUMUYCCKUX IT
POLIECCOB; KUCIOTHO-OCHOBHEIE
CBOIICTBA BEIIECTB
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TEOPETHYECKHUX ACTIEKTOB IIPUM
€HEeHHUs1 METOJI0B 0TOOpa mpod u
AQHATUTHYECKOTO OIPE/ICIICHUS
BEIIECTB B KOMIIOHEHTaX OKPYX
arome cpensl (HOpMaTHBHO-ME
TOIMYECKYIO 0a3y, HOPSIOK BBI
MOJTHEHUST Pa0OT, MPOTOKOIUPO
BaHHE 3TaloB YKCIIEPUMEHTA), B
COOTBETCTBHH C 337a4aMu B IIPO
(eccrOHANBHOM EATENFHOCTH

OOBSICHSET: OKACIUTEIHLHO-BOCC
TAaHOBUTEJbHBIE CBOMCTBA BCIIIC
CTB; JIEKTPOXUMHUYECKUE CUCTE
MBbI; IUCIICPCHBIC CHCTEMBI; COC

TaB, CTPOCHUE ¥ XUMUYECKHUE CB
olicTBa OpPraHn4eCKux COCaANHC

HUI; CTpOEHUE MOJIUMEPOB, OJIK
TOMEPOB M UX CHHTE3; PEaKIHo

HHYIO CHOCOOHOCTB BEIL[ECTB; O

CHOBHBIE 3aKOHOMEPHOCTH PO

TCKaHUA XUMHUYECKUX MPOLECCO
B

W o o
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IIPOBOJUTDH PACUETHl KOHLIEHTPA
LIUM PACTBOPOB PA3JIMYHBIX COE

JUHEHUH, OTPENIeNATh H3MECHEH
W€ KOHIISHTPAIIUH TPH MPOTEeKa
HUY XUMHYECKHUX PEAKIUN, OTIp
€/IeTISITh TEPMOJMHAMUYECKUE X
apaKTEePUCTHKH XUMUYECKUX Pe
aKIUi U paBHOBECHBIE KOHIIEHT
palyu BewecTB, NPOBOANUTh 04

UCTKY BEILECTB B J1a0OPaTOPHBI
X YCJIOBHSIX, ONIPENIEISITh OCHOB
HbIe (U3NIECKUE XaPaAKTEPUCTH
KU OpTaHUIECKUX BEIIECTB

aHAIM3UPYET NMPOCThIE BEIIECTB
a ¥ MccieayeT XUMHUYECKHe Mo
LIECCHI C UCITOIL30BAHMEM CTaH
JIAPTHBIX METOAUK; OOBIICHSAET
XHMHYECKUE CBOMCTBA aTOMOB
B 3aBHCHMOCTH OT CTPOCHUS UX
3JIEKTPOHHBIX 000JI0UEK; TPOBO
JIUT pacyeThl KOHLIEHTPALIUU pa
CTBOPOB PA3JIMYHBIX COCTUHEHU
i, ompeniensieT U3MEHEHHE KOHI]
EHTpaluil IpYU IPOTEKAHUU XU
MHUYECKUX pPeaKLuil; onpeaense
T TEPMOAMHAMUYECKUE XaPAKTE
PUCTHKH XUMHUYECKUX PEaKIHi
Y PaBHOBECHBIE KOHIIEHTPALUU
BEIIECTB; MPUMEHSET MPUHIUIT
bl Jle-1llaTenpe kK XUMAYECKUM
PaBHOBECHSIM; UCIIOJIb3YET BEJIU
YUHBI KOHCTAHT JUCCOLHAIIAHN [T
JIS1 XapaKTEPUCTUKH CHIIBI DJIEKT
poisuta; Beruuciser pH.




COCTABJISICT YPABHCHHSI OKHUCITHT
€IIbHO-BOCCTAHOBUTEIBHBIX pea
KLIMHA METOJIOM 3JIEKTPOHHO-HO
HHOTI0 OajaHca; COCTaBIISIET DJIe
KTPOXUMHYECKUE CHCTEMBI; COC
TaBJISIET YPaBHEHUSI PEaKIIAN 371
€KTpPOJIN3a PaCTBOPOB U pacIuia
BOB COJICH; BBIMOJHSICT PACUCTHI
P v HCIIOJIb30BATh CIICIHATIBHBIC ME | 3JEKTPOIHBIX MTOTCHIIAAIIOB, 3
b M TOJIBI (XUMHKO-aHATUTHUECKUE) | EKTPOABKXKYIIEH CHUJIbI (3.1.C.)
4 eH | B IpoeCCHOHATIBHOW ACATENbH | raJbBaHUYECKHX HJICMEHTOB; P
ue | octu OBOJIMT PacYeThl OCHOBHBIX Xap
AKTEPUCTHK JUCIIEPCHBIX CHUCTE
M; QaHAJIM3UPYET OPraHMICCKHE
BEILIECTBA M MCCIIEOBATH XUMU
YECKHE MPOIIECCHI UCTIOIb30BaH
HEeM CTaHIAPTHBIX METOJIHUK; OII
penesnsieT OCHOBHBIC (PH3UIECKU
€ XapaKTEePUCTUKU OPraHUIECK
HX BEIIECTB.
BBIIIOJTHEHHS OCHOBHBIX XUMUYE
" BEIIIOJIHSET OCHOBHEIE XUMUYEC
CKHX JIJA0OPATOPHBIX OIEpaIlni,
Kue 71ab0paTOPHBIC OMEPAIHH;
H BJIaJICHUS] METOJIAMHU OIpPE/IeIie
P OIpeIeyIsieT COCTAB, MapaMeTpPhI
aB | Hus pH pacTBOpoB 1 onpenerne N
I . M CBOMCTBA XUMHYECKUX CHCTE
Bl HUS KOHIICHTPAIM# B pacTBOpax
5 M; Oe30macHo 00paInaercs ¢ Xu
K , METOZIaMH1 CHHTE3a HEOPTaHUY
MUYECKUMH MaTepUallaMH C yde
€CKUX U OPTraHNYECKHUX COCITUHE N
o TOM MX (DU3HUECKUX CBOUCTB.
HUN
H BJIaJIEET METOJAAMH XUMHYECKOT
P MPUMEHEHHUS XUMHUYECKHX METO
aB 0 aHaJIM3a ISl PeIICHNsT KOHKpE
I JIOB TS pEIICHUs 3a/1a4 B PO
Bl . THBIX MMPAKTHYCCKUX 32714 B TIP
6 €CCUOHAILHON JICATCIIFHOCTH .
K odecCHOHANBEHON 00JTACTH.

Tabnuna 3anoiHsAeTcsl B COOTBETCTBUU C paznenoM 1 PaGoueit mporpammbl AMCHMITIIUHBI
(Momyms).

3 IlepeyeHb OLIEHOYHBIX CPE/ICTB

Ta6mmma 3 — [lepeueHb OIIEHOYHBIX CPEACTB MO TUCIUILIAHE (MOIYIIIO)

HanMeHnoBaHHE OLIEHOYHOTO CPEACTBA U TP

KOHTpPOIHpYEMBbIE TeMbI exacrasienne ero B @OC

JUCHUIIIIMHBI

KoHTponmpyemble IIaHupyeMBbIe pe3y
JIBTAThI 00YYCHUS

IIpomexxyTouHas art

Texkymu KOHTPOIb
Y ™ TECTAIHS

Ounas popma oOydeHus

P/1 3Hanue : HyHIaMEHTAIbH 1.1. Beenenue B AuCUHUILIT
BIX Pa3JeoB XUMHUH, B 00 | uHy. Kitaccel Heopranmge | CoOecemoBaHue Tecr
‘beMe, HEOOXOTUMOM JIJISI CKHX COCJMHEHHI
OCBOCHUSI XUMHUYECKUX OC
1.2. ATOMHO-MONEKYIISIpH
HOB B OKOJIOTHM M IIPUPOAL | /" CobecenoBanue Tect
OII0JIb30BAHUS; XUMUYECK Y
UX CHCTEM: pacTBOpoB, ka | 1.3. CTpoenue aToma u 1€
TaIM3aTOPOB U KATaIUTHY HO/INYECKas CHCTEMA 31
P pHoa CobecenoBanue Tect
€CKHX CHCTEM, [JUCIICPCH ementoB JI.1. Menneneen
BIX, QNIEKTPOXHUMHUYCCKHE a
CHCTEM; OCHOB XUMHYECK
01 TepMOJUHAMHKY U KUH Pedepar Tect
CTHKU: SHCPTCTUKM XUMUT | 1 4 Xymuueckas cBA3b U
€CKHUX MPOLIECCOB, XUMUYE




CKOIo n (1)21301301"0 PaBHOB

CTpPOCHHUEC BCUICCTBA

€CHSI, CKOPOCTH PEaKIHK CobecenoBanne Tecr
Y METOJIOB €€ peryJinpoBa
HUS, KOJIeOATENBHBIX peaK
™ BIX P 1.5. PactBOpEI CobecenoBanue Tect
Ui, PEaKIIMOHHOM CIIOCO
HOCTH B TB; TIEPU
6roc _BCIICCTB, ICPHON 1.6. OcHOBHBIC 3aKOHOME
HYECKON CHCTEMBI AJIEMEH
pHoctH npotekanus xumu [ CobecenoBanue Tect
TOB; NIOMMMEPOB, OMMIOME | uorwpry oreccon
POB U UX CHHTE3a; pEaKLU
i 2.7. KonnuratuBHele CBO
OHHOM CEIOCOGHOCTI/I Beme | < CobecenoBanue Tecr
CTB; CBOMCTBA BEIIICCTB. HCTBA pacTBOPOB
2.8. Oxucmurensro-socer | Fedepar Teer
AQHOBHTEIILHBIC U AJIEKTPO
XUMHYECKHE TPOIIECCHI CobecenoBanie Tect
2.9. ®U3MKO-XUMHUS TUCTT
A CobecenoBanue Tect
€PCHBIX CUCTEM
2.10. DneMeHTBI OpraHuy
. P CobecenoBanue Tect
€CKOI XUMHH
Pedepar Tecr
2.11. Opranmueckne 1 He
OpraHUYeCKHUE MOIUMEPbI
CobecenoBanue Tecr
pPa2 3HaHUE : TEOPETUUECKUX
ACIIEKTOB TIPHMEHEHUST Me 1.5. PacTBOpSBI CobecenoBanue Tecr
TOJI0B 0TOOpa mpod 1 aHa 6.0
JIMTUYECKOI'O ONpeICICHN -0. UCHOBHBIC 3aKOHOME Co6 T
4 BeIeCTB B KoMmoHenTax | PHOCTH MPOTEKAHUS XHMHU obecenoBanue ect
o YECKHUX MPOIIECCOB
OKpy>aromiei cpensl (Hop pou
MaTHBHO-METOMYECKYIO
0a3y, MOPsJIOK BIITOJTHEH
ust paboT, MPOTOKOIHPOBA
p > 11p P 2.9. ®U3UKO-XUMHUS JTUCIT
HHE 3TaloB YKCIIEPUMEHT CobecenoBanue Tect
€PCHBIX CUCTEM
a), B COOTBETCTBHUHU C 3a/1a
4aM# B IPO(ECCUOHATIBHO
W IeSITeIbHOCTH
P13 VMeHue : IPOBOAUTE pac JlabopatopHnas pado | JlabopaTtopnas pado
4eThl KOHIeHTpauu pact | 1.1. Beenenue B qucuunn | g Ta
BOPOB pa3JIMUHBIX coequn | MHY. Knaccel Heopranuie
€HHIA, ONPEJIENATh U3MEHE | CKUX COEIMHEHMH JlaGoparopnas pabo | ...
Ta

HUE KOHIICHTPALMHA MTPH T
POTEKaHUHU XUMHUYECKUX P
€aKIIUH, ONIpeNesATh TEPM
O/IMHaMUYECKHE XapaKTep
WCTUKU XUMHYECKUX peak
LUH 1 paBHOBECHbBIE KOHIL
EHTpAallUY BEIIECTB, IPOB

OJIUTH OYMCTKY BEILIECTB B
J1a00PaTOPHBIX YCIOBUSX,
OTpeNeNATh OCHOBHBIC (b1
3UYECKHE XapaKTePUCTUK

Y OPraHUYECKUX BEIIECTB

1.2. ATOMHO-MOJIEKYJISIpH

JlabopatopHas pado
Ta

JlabopatopHas pado
Ta

o€ yueHHe
JlabopatopHas pabo Tecr
Ta
Jlabopatopnas pabo | JlabopaTtopnas pabo
Ta Ta
JlaGopatopnas pabo

1.3. Crpoenue aroma u e Tecr
Ta

pHOIMYECKas CHCTEMa 3T
ementoB [[.1. Menzaenees
a

Pa3HoypoBHEBEIE 3a
JIag¥ U 3aJIaHUs

Pa3zHoypoBHEBEIE 32
JIa4y¥ ¥ 3aJJaHUs

PasHoypoBHEBEIE 3a

1.4. Xumuueckas CBSI3b U

Tect
JIaY¥ U 3aJaHus
JlabopatopHas pado | JlabopaTtopnas pado
Ta Ta
JT'Iaa6opaT0pHasI pabo Teer




CTpPOCHHUEC BCUICCTBA

PazHoypoBHeEBbIE 3a
Jlaud ¥ 3aJaHus

Pa3noypoBHEBbIE 3a
Jlauu Y 3aJjaHus

PazHoypoBHEBBIE 3a

1.5. PacTBOpBI

Tect
JIa9y U 3aJaHUSL
Jla6opatopnast pabo | JlabopaTopHas pabo
Ta Ta
i'[aa6opaTopHaﬂ pabo Tecr

Pa3noypoBHeBrIe 32
Jlaudl U 3aJJaHus

PasHoypoBHEBBIE 3a
Jlaudl U 3aJaHus

Pa3HoypoBHeBEIE 3a
JIag¥ U 3aJIaHUs

Tecr

1.6. OcHOBHBIE 3aKOHOME
PHOCTH MPOTEKAHHS XUMH
YECKHX MPOIIECCOB

JlabopaTtopHas pabo
Ta

JlabopaTopHast pabo
Ta

JlabopatopHas pado
Ta

Tect

PazHoypoBHeEBbIE 3a
Jlaud ¥ 3aJaHus

Pa3HoypoBHEBbIE 3a
Jlauu Y 3aJjaHus

Pa3zHoypoBHEBBIE 3a

Tect

JIa9y U 3aJaHUSL

Jla6opatopnast pabo | JlabopaTopHas pabo
2.7. KomuuraTuBHsIE CBO Ta Ta
HCTBa pacTBOPOB

Jlabopatopnas pado Tecr

Ta

Jlabopatopnas pabo | JlabopaTtopnas pabo

Ta Ta

JlaGoparopHas pabo Tecr

2.8. OKUCIUTEIBLHO-BOCCT
AQHOBUTENBHBIE U DIIEKTPO
XMMHUYECKHE MPOLIECCHI

Ta

PasHoypoBHEBEIE 3a
JIA91 ¥ 33JJaHHS

PasHoypoBHeBEIE 3a
Jla9 ¥ 3aJIaHUS

Pa3HoypoBHEBBIE 32

Tecr

Jla4y 1 3aaHus

JlabopatopHas pabo | JlabopaTtopnas pa6o
2.9. ®usuko-xumus aucn | @ Ta
€pPCHBIX CUCTEM

JlabopatopHas pado Teer

Ta

Jla6opatopnast pabo | JlabopaTopHas pabo
2.10. Dnements opranuy | @ Ta
€CKOM XUMUu

i'[aa6opaTopHaﬂ pabo Tecr

2.11. Oprannyeckue 1 He
OpraHUYECKUE MOITUMEPHI

JlabopaTtopHas pado
Ta

JlabopaTopHast pabo
Ta

JlabopaTtopHas pabo
Ta

Tecr

P/4

YMeHue : HCTI0Ib30BAaTh C
HenuagbHbIe METOIBI (XU
MHKO-aHAJTUTHYECKHE) B II
podeccroHanpHOMN nesTen
BHOCTH

1.5. PacTBOpBI

JlabopaTtopHas pado
Ta

JlabopaTopHast pabo
Ta

1.6. OCHOBHBIE 3aKOHOME
PHOCTH TIPOTEKAHHSI XUMH

JlabopatopHas pado Teer

Ta

JlaboparopHnas pabo | JlabopaTtopnas pa6o
Ta Ta




IECKUX NPONECCOB JlabopatopHas pado
Tecr
Ta
PI5 HaBbIK : BBIIOIHEHHS OCH JlaGoparopuas pa6o | JlaGopatopuas pa6o
OBHBIX XMMHYECKUX 71300 1.1. BBeneHue B fUCHMIUT | g Ta
PaTOpHBIX omepanuii, Ba | HMHy. Kiaccel Heoprannue
JCHUS METOJAaMU ONpeac CKUX COCAUHCHHI JlaboparopHas pabo Tect
enust pH pacTtBopoB u onp ra
CACTICHUA KOHLICHTPAIMH Jla6opatopHas pa6o | JlaGopaTopHas pa6o
B pPacTBOpax, METOJJAMH C Ta Ta
MHTE3a HCOPraHUYCCKUX U 1.2. AToMHO-MONCKYLIPH
OpPraHUYECKUX COCIMHEHH 0¢ yHenne JlabopatopHas pabo Tecr
i Ta
1.3. Ctpoenne atoma u ie | Jlaboparophas pado | JlabopaTtopHas pado
pHOIUYECKAast CHCTEMA 3T Ta Ta
emenrtoB [[.11. Menzeneen 1126 6
aboparopHas pabo
a paTopHai p Tect
Ta
JlabopatopHas pado | JlabopaTtopHas pado
1.4. Xumnueckas cessbu | T@ Ta
CTPOCHHE BCIICCTBA JlabopatopHas pado
Tecr
Ta
JlabopatopHnas pabo | JlabopaTtopnas pabo
Ta Ta
1.5. PactBopsI
Jlabopatopnas pado
paTopHas p Tect
Ta
Jlabopatopnas pabo | JlabopaTtopnas pabo
1.6. OCHOBHBIE 3aKOHOME | Tq Ta
PHOCTH TIPOTCKAHUSI XMMHU
YECKHUX MPOLIECCOB JlaGopartopuast pa6o Tecr
Ta
JlabopatopHas pabo | JlabopaTopHas pabo
2.7. KoutiuratuBHbIE CBO Ta Ta
MCTBa pacTBOpOB JlaGoparopHas pa6o
Tect
Ta
JlabopatopHnas pado | JlabopaTtopnas pado
2.8. OKHCIUTENBHO-BOCCT | g Ta
AHOBHUTEIILHBIC U AJIEKTPO
XUMHUYECKHE MTPOLIECCHI JlaGoparopHast pa6o Tect
Ta
Jlabopatopnas pabo | JlabopaTtopnas pa6o
2.9. ®usuko-xumus gucrn | @ ra
CPCHBIX CHCTEM JlaGopatopHas pa6o
Tect
Ta
Jlabopatopnas pabo | JlabopaTtopnas pabo
2.10. Dnements opranuy | @ Ta
€CKOU XUMUH it
abopaTopHas pabo
PaTOpHaA p Tect
Ta
JlabopatopHas pabo | JlabopaTopHas pabo
2.11. Opraunueckue u ne | T@ Ta
OPraHYecKHe MOMUMEPBL | J1aGonaropras paGo
Tect
Ta
PJI6 HaBbIK : mpuMeHEHMS XUM JlabopatopHas pado | JlabopaTtopnas pado
WYECKUX METOOB JJIS pe Ta Ta
LIeHUs 3a/1a4 B ipodeccu
OHAJILHOU JIeSATEIbHOCTH 1.5. PacTBOpBI Jlaboparoprast pabo Tect

Ta




JlabopatopHas pabo | JlabopaTtopnas pabo
1.6. OcHOBHBIE 3aKOHOME | 14 Ta
PHOCTH MPOTEKAHUS XUMH
YECKUX MPOLIECCOB JlaGoparopras pa6o Tect

Ta

Jla6opatopnast pabo | JlabopaTopHas pabo
2.7. KommiratuBHBIE CBO Ta Ta
1CTBa paCTBOPOB JlaGopaTopHast pa6o

Tect

Ta

Jlabopatopnas pabo | JlabopaTtopnas pabo
2.9. ®usuko-xumus qucn | T Ta
€PCHBIX CHCTEM

iIaa6opaTopHaﬂ pabo Teer

4 Onucanue nmpouecaypbl O€HUBAaHUA

KauectBO cpOopMHUPOBAaHHOCTH KOMIICTCHIIMH Ha JIaHHOM JTale OICHUBAETCS IO
pe3yibpTaTaM TEeKYIIUX W MPOMEKYTOYHBIX aTTECTAlMH MPHU IMOMOIIU KOJUYCCTBCHHON OICHKH,
BBIp@KCHHOW B Oamax. MakcumanbpHasi cymma OaJloB MO AMCHHMIUIMHE (MOmynmio) paBHa 100
Oammam.

Pacnpedenenue 6annos no suoam yuebnot oesmenvHocmu 6 1-m cemecmpe

. (OLIeHOYHOE CPECTBO
By yueOHOIT AesTeIbHO "
(CoGecenoBan [OTyet 1o 1abopaTopHOi
cT! Pedepar [Bamaum Tect l1Toro
e aboTe
Ulexnn - - - - 10 10
UlaGoparopHsie paboTsl [9 15 - - - 24
gaMOCTOSITeJIbHa}I pabot| i 12 5 i 17
[IpomexyTouHas o 15 i 5 ho 49
aTTectanus
[roro 18 30 12 10 30 100
Pacnpeoenenue 6annos no euoam yueOHoOU 0esimenbHOCU 80 2-M cemecmpe
. OLIeHOYHOE CPeNICTBO
Bun yueOHoll nestensH Cot o S —
OCTH obeceztosar| OTuer 110 1ab0paTopHOi |1, (epar |3anaun Tecr Hroro
ue pabote
Jlexnun - - - - 10 10
JlaboparopHbie paboThl |8 18 - - - 26
CamocrosrenbHas pabo |- i 24 3 i 27
Ta
[IpomexyTouHas aTTecT 7 18 ) 2 10 37
auus
Wroro 15 36 24 5 20 100

CymmMma 6aiioB, HAOPAHHBIX CTYACHTOM IO BCEM BUIAM y4eOHOW JEATEIILHOCTH B PaMKax
JTUCIUTIITMHBI, TIEPEBOUTCS B OIICHKY B COOTBETCTBUU C TaOJIHUIICH.

Cymma 6amioB | OneHka 1o npoMexy

. XapakTepHCcTHKa KadecTBa C(hOPMUPOBAHHOCTH KOMITETEHIINI
TOYHOM aTTecTaIuu

10 JMCLMILINHE




«3a4TeHoy /

CTyaeHT IeMOHCTPHPYET CHOPMHPOBAHHOCTh NHUCIHILUTHHAPHBIX KOMIICTEHINH, 00
Hapy’KMUBaeT BCECTOPOHHEE, CHCTEMAaTHIECKOe U NTy0OKoe 3HaHUE y4eOHOTro MaTep
Maja, yCBOWJI OCHOBHYIO JTUTEPATYpPy U 3HAKOM C JOIOJIHUTEIBHOMN TUTEPATY PO, pe

or 91 n0 100 OTIHYHO» o o
KOMCHJIOBAaHHOM MPOrpaMMOid, yMeeT CBOOOTHO BBITIOHATH MPAKTUUCCKHUE 3a/IaHMs,
MIPEIyCMOTPEHHBIC IPOTPaMMOi, CBOOOIHO ONEpHPYET NPHUOOPETEHHBIMH 3HAHUSIM
U, YMEHUSIMH, IPUMEHSET UX B CUTYaLUsAX TOBBILIEHHOHN CIOXHOCTH.
CTyneHT IeMOHCTPHPYET CPOPMUPOBAHHOCTD IUCIHUILTHHAPHBIX KOMIIETCHIUIA: OC
ot 76 10 90 «3auTeHO» / HOBHBIE 3HAHUS, YMEHHUS OCBOCHBI, HO JIOITYCKAIOTCS HE3HAUNTEIbHbIE OIINOKH, HET
«XOPOLIO» OYHOCTH, 3aTPyJAHEHUS PU AaHAIUTUYECKUX OINEPALUAX, IEPEHOCE 3HAHUI U yMEHU
i Ha HOBBIC, HECTAH/IAPTHBIE CUTYaIUH.
CTyneHT 1eMOHCTpUpyeT chOPMUPOBAHHOCTh AUCIUIUIMHAPHBIX KOMIIETCHINH: B X
«3a4TeHO» / 0/1¢ KOHTPOJIBHBIX MEPOIPUSITHI JOMYCKAIOTCS 3HAYMTENIbHBIE OIIMOKH, IPOSIBIISIETC
ot 61 no 75 «YJIOBIIETBOPUTENbH s1 OTCYTCTBHE OTJICJIbHBIX 3HAHUI, YMEHUN, HABBIKOB 110 HEKOTOPBIM JUCUUTUITMHAPH
o» BIM KOMIICTCHIIWSIM, CTYICHT HCIIBITBIBACT 3HAYNUTEIBHBIC 3aTPYIHEHUS IIPU OIIEPUP
OBaHMHU 3HAHUSMHU M YMEHHUSAMM IIPU UX IICPEHOCE HA HOBBIC CUTYALWH.
«HE 324TCHOY /
or 41 110 60 VY cTyznenTa He CHOPMUPOBAHBI AUCIUILTHHAPHBIC KOMIICTCHIINH, IPOSIBIISICTCS. HE0
«HCYNOBJICTBOPUTCIL | ora1ounocTh 3HAHMI, YMEHH, HABBIKOB.
HO»
«HE 3a4TCHOY /
JucuunnuHapHble KOMIIETeHIMM He chopmupoBaHbl. [IposiBasercs mosHoe HIH
ot 0 110 40 «HEYJI0BJIECTBOPHTEH

HO»

MPaKTUYCCKU MMOJIHOC OTCYTCTBUE 3HaHHﬁ, yMeHI/Iﬁ, HAaBBIKOB.

5 IlpumepHbIe OLICHOYHBIE CPeACTBA

5.1 IlpumepHBIii IepeYeHb BONPOCOB 0 TeMaM

KonmponvHvie sonpocwi no paszoenam oucyuniuusl 1-20 cemecmpa:

NN R DD =

Yro takoe okcuapl? Kak ux kmaccupuuupyroT o XMuMHYECKUM CBOCTBaM?
UTto Takoe THAPOKCHUIBI?
Knaccugukarus ruipokcuioB.

YTo Takoe OCHOBHOCTb KUCIJIOTBI, KHCIIOTHOCTh OCHOBaHUS?
[atite onpenenenue conu. Knaccuduxarus coyei.

Kakue kucinotsl 06pa3yroT Kucibie coyn?

Kakue ocHoBaHMsI 00pa3yOT OCHOBHBIE COJIN?
XUMUYECKUH 3JIEMEHT, aTOM, MOJIEKYJia?

9. IIpocTbie U ClIOKHBIE BelllecTBa?

10. Xumunueckue GopmyJibl BEIIECTB?

11. 3akoH mocTosiHCTBA cocTaBa?

12. OTHOcUTeNnbHAs aTOMHas U MOJICKYJISIpHAsi Macca, MOJIsipHast macca?

13. IlocrosiHHast ABoraapo?

14. Tlepnoguueckuii 3axkoH Menzaeneesa?

15. 3axon I'eit-Jlroccaka?

16. 3akon ABoraapo?

17. Monspusiii 00bem raza?

18. VYpasnenue Knaiinepona?

19. VpaBuenune Menneneena?

20. Hamummure moJIHbIE 3JIEKTPOHHBIC KOH(UTYPAIIMH aTOMOB JIEMEHTOB C IMTOPSIKOBBIM
HoMepoM 17 u 25.

21. Hammmmwre 37eKTpOHHBIE KOH(PUTYpAIIUN aTOMOB XJIOpa U Maprania u uoHos Cl™ u Mn2*.

22. Hanummure 371€KTPOHHYIO KOH(UTrypaluio aToMoB (ocdopa u BaHa us. SBIAIOTCS I OHU
aHajoramu?

23. Hamumwre 31eKTpOHHYIO0 KOH(UTYpaIiio OepUiLIus U YKaKUTE dJeMeHThI-aHanoru. Kak
M3MEHAIOTCS CBOMCTBA aHAJIOTOB C YBEJIMYEHUEM HOMepa nepuoja’?

24. TlpuBeaure >IEKTPOHHYIO KOH(MUTYpanuio Kanus. [lokaxure, Kak H3MEHSIOTCS CBOWCTBA
AJIEMEHTOB MEPHO/Ia, B KOTOPOM HaXOAUTCA KAJIUH.
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Hanummre snekrponnsie koHgurypauuu atoMoB Fe u F, a Taxxke nonos Fe 2t Fe3tuF.
VKaxuTe, y KaKUX U3 HUKE IPUBEIECHHBIX MOJIEKYJI XMMUYECKHUE CBA3U UMEIOT MOJISIPHBIN
xapakrep: F,, CO, H,.

VYKaxuTe MOCIEA0BATEIBHOCTD BO3PACTaHUS DJIEKTPUYECKOIO MOMEHTA JUIIOJIA y CBA3eH: B-
N, B-F, B-C, B-O, B-Br.

Onpenenure BaJIGHTHOCTb HoJla U (hocopa B OCHOBHOM M BO30YKI€HHOM COCTOSHUSX.
VYkaxxute MexaHu3M 00pa3oBaHUs CBS3el B MOHE TMIPOKCOHUS H3O+. Kaxkyto BaneHTHOCTh

UMEET KUCIIOPO B 3TOM HOHE?

Kakyto npoctpaHcTBeHHYI0 KOH(pUrypanuto umeroT Moiiekyisl BaCl,, PbCl,, PbCly, Br,,
AsHj, H,Te, CFy4, GeHy, PCls, SBrg? Kakue u3 3TuX MOJIeKyJI OJISIPHbI?

OcHOBHBIE CBOWCTBA MPOSBISECT BBICIINI OKCHJI DJIEMEHTA: Cephl, a30Ta, Oapus, yrieponaa?
Kak u3meHstoTcst cBoicTBa riIPOKCUAOB, 00pa30BaHHBIX METalIaMu TJIaBHOM noarpymisl 11
IpYMIIBL, IPU YBEIMUEHHUHU 3apsijia siipa aTOMOB?

N3menuTcs nu coiictBa BemiecTs B psiry NaOH — Mg(OH) , — AI(OH);?

YeMm o0ycioBiIeHa aJIOTpONHs?

B 4em 3akimovaroTcst cBoKcTBa aM()OTEPHBIX THIPOKCHIOB?

YeMy paBHa MOJISIpHAsi KOHLIEHTPALMs SKBUBAJICHTa, MOJIApHas KOHIeHTpauus U TutTp 20 %
pactBopa cynbdara Mmaraus?

Kakoii 06beM pacTBOpa cepHOI KUCIOTHI MJIOTHOCTHIO 1,8 r/cM> ¢ MaccoBOii ToMeit H,SO,4

88 % Ha/mo B3ATH I IPUTOTOBIIECHHSI pacTBOpa KUCIOTH 06beMoM 300 cM>, TIIOTHOCTHIO 1,3
r/cM> i MaccoBoit Koreit H,S0O4 40 %?

B BonHOM pactBOpe crynenyaro quccouunpyet: K,SOy, Ky S, HyS, NaySOy.

Peaxiun noHHOTO 0OMEHa HIYT /10 KOHIIA B pe3yJibTaTe 00pa3oBaHus?

CocraBbTe MOJIEKYJIIPHOE U [TOJHOE HOHHOE YPaBHEHUE, COOTBETCTBYIOIIEE COKPAILIEHHOMY
MOHHOMY YPaBHEHHUIO: CO32' +2H" — CO, + H,0.

Heiirpanbnyto cpeny umeer Boaublil pactBop: NaNOj, FeSOy4, Na,S.

KucnorHocTh NOYBBI MOKHO yBenn4uTh BBeeHue pactBopa: NHyNO3;, NaNO3, NaCl,
Na,SOy.

Kakwue pacTBops! HasbiBatoTcst OypepHbiMu? [IpuBennuTe npuMepsl.

Yro takoe OydepHas eMKOCTb, U OT KaKUX (PAKTOPOB OHA 3aBUCUT?

Ha yem ocHOBaH MexaHU3M JIeHCTBUS Oy(hepHBIX cucTeM?

[TpuBectu ypaBHenus mist pacueta pH OydepHBIX pacTBOpPOB.

KakoBo 3HaueHue OydepHbix cuctem?

Berauciuts pH ¢popmuatHOoTro OydepHoro pactBopa, B 111 kotoporo coaepxutcs o 0,1M
HCOOH (K ;e = 1,8%10%).

Beruncauts pH aneratnoii 6ydepHoit cmecu, conepxameii B 11 0,15M CH3;COOH u 0,2M
CH3COONa (K, = 1,8%107).

Bprancints MOJISIPHYIO KOHIIEHTPAIIUIO PacCTBOpPa MypaBbUHOM KUCIIOTHI, eciii pH =3, a
Ko = 1,8%1074,

I'maponus npotekaet npu pactBopenuu B Boze: CaBr,, Ba(NOj),, Na,SOy4, AICI;?

Bogna. CBoiicTBa BOJEL.

OcHOBHBIE XapaKTEPUCTUKH PaCTBOPOB.

ITpornecchl, npoTekarouue Npu pacTBOPEHUH, TEMIOBOH 3(h(HEeKT pacTBOPEHHUS.

Teopus 3EKTPOIUTHUECKON TUCCOLMALINN.

CreneHp IUCCOLHMALINH.

CunbHble U crabble IEKTPOIUTHI.

Koncranra nqucconuanuu. 3akoH pazseaeHus: OcTBanibia.

3aKOH AMEKTPOHEUTPATBHOCTH PacTBOPA AJIEKTPOJIUTA.

HoHHOe nmpou3BeieHUE BOIbI.
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Bonopoansliil mokasares.

OHeprus.

BuyTpeHnHss sHeprus.

Tennora.

Pabora.

[lepBoe HavasI0 TEPMOJUHAMUKH.

3aKOH YKBHBAJIICHTHOCTH TETUIOTHI M pA0OTHI.

DHTaNbIus.

TennoBoii 3¢ (hekT XUMUIECKOI peaKIyu.

3axoH ['ecca.

OHTponus.

Bropoe Hauano TepMOIMHAMUKH.

CBoOoanas >Heprust [ m60ca kak KpUTEPHil HAPABJICHHOCTH TIPoIIecca.

CKOpOCTh XMMHYECKOUN peakIui. 3aBUCUMOCTb CKOPOCTH XMMHYECKOM peaKIuu OT

KOHIICHTPAIlUU Pearupyronux BEIeCTB.

KoHcranTa ckopocTH peakiiuu. MoJekyIsipHOCTb U MOPSIIOK PEAKIINH.

Karanutnueckne peakuu. ['OMOTreHHBIN U reTepOreHHbIN KaTaaus.

3aBUCUMOCTH CKOPOCTH XUMUYECKOW PEakluy OT TeMIEpaTyphl. TemiepaTypHas

3aBUCUMOCTb KOHCTAHTbI CKOPOCTH PEAKLUU.

DHeprusi akTUBAIMU XUMUYECKOH peakiuu. Teopus akTHBUPOBAHHOTO KOMILIEKCA.

Xumuyeckoe paBHoBecHe. KoHcTaHTa paBHOBECHS.

@dakTopsl, BaUsAOLME Ha cMenieHue pasHoBecus. [Ipunnun Jle-Illartense.
KoumponsbHuvle 6onpocwvl no pazoenam oucyuniunsl 2-20 cemecmpa:

OKHCINTENBbHO-BOCCTAHOBUTENbHBIE peakyy. [[puBenuTe npuMepsl THIUYHBIX
OKHCIIUTENIEN U BOCCTAHOBUTEIICH.

PaccraBbre K03()(DUIIMEHTH] B ypaBHEHUAX, IPUMEHUB METOJI JIEKTPOHHO-MOHHOI 0 OanaHca:
a) K,Cr,O7 + H,S + H,SO4 — Cry(SOy4)5 + S + K,SO4 + HyO; 6) Ag + HNO3(xoHL) —
AgNO3 + NO, + H,O Ykaxure OKMCIUTEIb U BOCCTAHOBUTEIID.

I'ie pacnosiokeHbl METAJUIbI B IEPUOANYECKOM cUCTEME XUMUYECKUX JIEMEHTOB
J.M.Menneneera?

KakoBbI 0cOOEHHOCTH CTPOEHHS AaTOMOB METAJLIIOB?

B uyém paznuune B CTpPOEHUH BHEIIHETO YHEPreTHUECKOT0 YPOBHS Y METAIIJIOB U
HEMETAJIOB?

CKOJIbKO HAapY’KHBIX JIEKTPOHOB UMEIOT aTOMbI METAJUIOB IJIABHBIX U OOOYHBIX NOArpYyMI?
B kakux gopmax MOryT HaXOAUTHCS METAJLIbI B IPUpOJIE?

Kak ycTpoeHa kpucTauinyecKkas peleTka MeTauioB?

KakoBsI (huzndeckre cBOMCTBA METAIIOB?

Kak M0O>XHO MOTyYUTh METAJIBI U3 UX COCTUHEHUN?

Kak BeqyT ce0s1 aTOMBI METAIIJIOB B XUMUYECKUX PEAKIHSIX U ITouemMy?

Kakwue cBoiicTBa — OKUCIHUTENEH UM BOCCTAHOBUTENEH — MPOSBIISIOT METAJIJIbI B
XMUMHUYECKHUX peaKiusx?

Pacckaxxute 00 JIeKTPOXUMUYECKOM psijie HAPSHKCHUI METaJIOB.

[Tepeuncaure peakiuy, B KOTOPbIE MOTYT BCTYIIaTh METAJLIIBI.

KakoBo 3HaueHNE METANIOB B )KU3HU YEJIOBEKa?

Beraucinre remnepatypy 3amep3anusi BogHoro pactsopa pr6osst CsH yO5 ¢ MaccoBoit

noineit 3%.
Berancaure maccy pubossl CsH;(O5, koTopyto cinenyet pactBoputs B 180 T BOIBI, YTOOBI

MOJIyYUTh pacTBOp ¢ Temnepatypoit kunenus 100,1°C.
Kaxoit u3 pacTBOpoB 00s1a71a€T OOIBIITUIM OCMOTUYECKHUM JIaBJIICHHEM: cojiepkamuii 0,2 Moib

AICl; umu 0,2 mosb CgHy,Og B 1 im® pactBopa? Crenens auccoumarin AlCI; pasma 0,75.
Brruncaure temneparypy 3amep3aHust BOAHOro pactsopa puoosst C sH;(O5 ¢ maccoBoit
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nonen 3%.
Beraucnure maccy pu6o3st CsHijO5, kKoTopyto cienyer pactBoputh B 180 r Bozbl, 4TOObI

MOJIyYUTh pacTBOp ¢ Temneparypoit kunenus 100,1°C.
Kaxoit u3 pacTBOpoB 00s1a71a€T OOJIBIITUIM OCMOTUYECKHUM JIaBJIICHHEM: cojiepkamuii 0,2 Mob

AICl; umu 0,2 mosb CgH,Og B 1 v pactBopa? Crenens auccoumarn AlCI; pasma 0,75.

CocTaBbTe cXeMy TalIbBAHUYECKOTO 3JIEMEHTA, B KOTOPOM 3JICKTPOIAMH SIBIISTFOTCS
MarHueBasi ¥ IMHKOBAs TUTACTUHKH, OITYIICHHBIC B PACTBOPHI HX HOHOB C aKTHBHOU
KoHIeHTpanuei 1 mons/n? Kakoit metasn siBisieTcst aHOJJ0M, Kakoi katogom? Hanummre
ypaBHEHUE OKUCIUTEIHLHO-BOCCTAHOBUTEIBLHOMN peaKIuu, MPOTEKAIOIIeH B 3TOM
rajJbBaHHMYECKOM 3JieMeHTe, B Bhrunciaute ero DJ1C.

MarnueByto IJIaCTUHKY OIYCTHIIA B PAaCTBOP €ro coyd. [Ipu 3TOM 3IeKTpOAHbIN MOTEHITHAT
Marausi okaszaics paseH — 2,41B. BeraucnuTe KOHIIEHTPAIMIO HOHOB MarHus (B MOJIB/J).
CrangapTHBIN AJIEKTPOAHBIN MOTEHIIMAT HUKEN Ooblie, yeM KobanbTa. I3MeHuTes au 3To
COOTHOUIEHUE, €CJIM U3MEPUTH MOTEHIIUANI HUKEJIS B pACTBOPE €r0 MOHOB C KOHIIEHTpaluen
0,001 mMonw/m, a mOTEHITMATBI KOOAThTa — B pacTBOpPE ¢ KoHIeHTpanuei 0,1 Mons/n?

Kak nmpoucxoaut atmochepHas kopposust ctanu? Hanummre 31eKTpoHHbIE ypaBHEHUS
aHOJHOTO U KaTOJHOTO MPOIIECCOB.

Kak npoucxonut Koppo3usi IIMHKA, HAXOIAUIET0Cs B KOHTAKTE ¢ KaAMUEM B HEUTPAIbLHOM U
KHCIJIOM pacTBopax. CocTaBbTE AIEKTPOHHBIE YPABHEHUE aHOIHOTO U KATOJHOTO MPOLIECCOB.
Kaxoit coctaB mpogyKkToB KOppo3un?

MeZlb HE BBITECHSIET BOAOPOJ U3 pa3daBieHHBIX KUCIOT. [Touemy? OnHako, eciiv K MeTHOU
IUTACTUHKE, OMYIICHHON B KUCIIOTY, TPUKOCHYTHCS IIMHKOBOW, TO HA MEIM HAYMHACTCS
OypHoe BhIZIeTIeHUE BOAOpoaa. OOBSICHUTE ATO SABJICHHE, COCTABUB YPaBHEHUE aHOAHOTO H
KaTOJHOTO IpoleccoB. Hanmumure ypaBHEHUE MPOTEKAIOIIEH XUMHUYECKON PEeaKIIHH.

K xakoMy TUIy MOKPBITHI OTHOCSATCS 0JIOBO Ha cTainu v Ha Menu? Kakue niporeccsl OyayT
MPOTEKaTh MPU aTMOC(EPHOIN KOPPO3UH Ty KEHHBIX (OJIOBIHUPOBAHHBIX) CTAJIU U MEHU, IPU
HeNTpanbHOU peakiuu cpeasl 1 298 K? Hanummnre ypaBHEHUE KaTOJHBIX M AaHOAHBIX
peaKuui.

[TpuBenuTe mpuMepsl KATOAHBIX U AHOJHBIX MOKPBITHI /U1 KoOanbTa. CocTaBbTe ypaBHEHUE
KaTO/HBIX U aHOJHBIX MPOIIECCOB BO BIAKHOM BO3JIyX€ U B PACTBOPE COJITHOM KUCIOTHI IPH
HapYIICHUH ETOCTHOCTU MTOKPBITHS.

Hanummre ypaBHEHUS 3IEKTPOIHBIX PEAKIIHiA, TPOTEKAIOIIUX MIPH KATOTHON 3aIUTe
CTaJIBHBIX TPYO.

Kaxkas macca () rupokcuia kanusi o0pa3zoBajiach y KaToJia pH JIEKTPOJIH3E PacTBOpa
K,SOy, ecnu Ha ocHOBe BbIAEAMIOCH 11,2 11 KMCIIOpOAa, N3MEPEHHOTO IIPH H. y.?

Omnpenenure Maccy LIMHKA, KOTOPBIN BBIJEIUTCS HA KAaTOAE MIPU AIIEKTPOIN3E Cybdara
LIMHKa B TeueHue 1 4 npu Toke 26,8 A eciii BbIX0]1 IMHKA Ha TOKY paBeH 50 %.
Kakas macca (r) H,SO4 06pa3yeTcs 0ko10 HEpaCTBOPUMOTI'O aHO/1A IIPH IEKTPOIIN3E

pactBopa Na, SOy, eciiu Ha aHOJIE BbIIENIsAETCA KUCI0opoa 00beMoM 1, 12 11 u3mMepeHHsli pu

H.y? Bpruncnure Maccy BelIeCTBa, BBIAEISIOMIEToCcs Ha KaTtoae. Kakue TUIbl AUCIepCHBIX
CUCTEM BbI 3HaeTe?

CocTaBbTe cXeMy rallIbBAHUYECKOTO 3JIEMEHTA, B KOTOPOM 3JIEKTPOIAMHU SBIISIOTCS
MarHueBasi U IMHKOBAs TUTACTUHKH, OITYIICHHBIE B PACTBOPHI UX HOHOB C aKTHBHOU
KoHIIeHTpanuen 1 Mmonbs/n? Kakoil MeTas sSiBisieTCss aHOA0M, Kakoil katogoM? Hamummre
ypaBHEHHE OKUCIUTEIHHO-BOCCTAHOBUTENBHOMN peakliy, IPOTEKAIOIEH B 3TOM
rajJbBaHUYECKOM dJIeMeHTe, ¥ Bhrauciaute ero JJ(C.

MarnueByto IJIaCTUHKY OIyCTHJIA B PacTBOP €ro cosu. [Ipu 3ToM 351eKTpoAHbIN MOTeHIHA
Marausi okasasucs paBeH — 2,41B. BeruncnuTe KOHIIEHTPALMIO HOHOB MarHusl (B MOJIB/JT).
CranaapTHBIN JIEKTPOIHBIN MOTEHIMA HUKENs Oouiblie, yeM KobanbTa. I3MeHuTces au ato
COOTHOIIIEHHUE, €CITH U3MEPUTH MOTEHIIMA HUKEISl B PACTBOPE €0 HOHOB C KOHIICHTpAIUei
0,001 momnb/m1, a mOTEeHIIMAIIBI KOOATIbTAa — B pacTBOpe ¢ KoHIeHTpauuei 0,1 monas/n?

Kax mpoucxoaut armochepHas koppo3ust ctanu? Hanummure 37eKTpOHHBIE YpaBHEHUS
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aHOJHOTO U KaTOJHOT'O IPOLIECCOB.
Kak npoucxonut Koppo3usi IIMHKA, HAXOIALIET0Cs B KOHTAKTE ¢ KaMUEM B HEUTPAIbLHOM U
KHCIIOM pacTBopax. CoCTaBbTe 3JIEKTPOHHBIE YpaBHEHHE aHOJHOT'O M KaTOJAHOTO MTPOLIECCOB.
Kaxoit coctaB npogyKkToB KOppo3un?

Menp He BBITECHSET BOAOPO U3 pa3daBieHHBIX KucaoT. [louemy? OmHako, ecinu K MeTHOM
IUTACTUHKE, OIYLICHHON B KUCJIOTY, IPUKOCHYThCS [IMHKOBOMW, TO HA MEIM HAYMHAETCS
OypHoe BbIzIeTIeHUE BOAOpoaa. OOBSICHUTE ATO ABJICHHE, COCTABUB YPaBHEHUE aHOJIHOTO U
KaToJHOro npoueccoB. Hanummre ypaBHeHrEe NpoTEKaroLe XMMUYECKON peaKkIiHy.

K kakomy THITy TOKPBITHI OTHOCSITCS OJIOBO Ha CTaiu U Ha Meau? Kakue nporecchl OyayT
MIPOTEKATh IPU aTMOC(EPHOIN KOPPO3UH Ty KEHHBIX (OJIOBIHUPOBAHHBIX) CTAJIU U MEIH, TIPU
HeWTpanbHOU peakuuu cpeasl u 298 K? Hanummnre ypaBHeHHE KATOJHBIX U aHOJIHBIX
peaKuum.

[TpuBeauTe npuMeEpbl KATOAHBIX U AHOJHBIX MOKPBITUH 17151 KoOanbTa. CocTaBbTe ypaBHEHUE
KaTOAHBIX U aHOJHBIX IPOLIECCOB BO BIAKHOM BO3/lyX€ U B PaCTBOPE COJITHOM KUCIJIOTHI IIPH
HapyILIEHUH LETOCTHOCTU HOKPBITHSL.

Hanummre ypaBHEHHs 37IEKTPOAHBIX peakLUil, POTEKAOIUX IPU KaTOJHON 3aIlNUTe
CTaJIHBIX TPYO.

Kaxkas macca (1) ruapokcuaa kanust o0pa3zoBaiach y KaTojia pH JIEKTPOJIH3E PacTBOpa
K,SOy, ecnu Ha ocHOBe BbIAEnMIOCH 11,2 11 KMCIIOpOAa, N3MEPEHHOTO IIPH H. y.?

Omnpenenure Maccy LIMHKA, KOTOPBIN BBIJEIUTCS HA KaTOAE MIPU AIIEKTPONIN3E Cyb(ara
LIMHKa B TeueHue | 4 npu Toke 26,8 A eciu BbIXOJ IIMHKA HAa TOKY paBeH 50 %.
Kakas macca (r) H,SO4 06pa3yeTcs 0k010 HEpaCTBOPUMOTI'O aHO1 IIPH IIEKTPOIIU3E

pactBopa Na, SOy, eciiu Ha aHOJIE BbLIENsAETCA KUCI0poa 00beMoM 1, 12 11 u3mMepeHHsli pu

H.y? Beruncnute Maccy BeliecTBa, BBIACISIONIETOCS Ha KaToIe.

Kaxkue Tumbl 1ucnepcHbIX CUCTEM BbI 3HAaeTeE?

Kaxkune Tunel 1ucrnepcHbIX CUCTEM BbI 3HAETE?

OOBsICHUTE MEXaHU3M YCTOMYUBOCTH KOJUIOMIHBIX CUCTEM?

UYro Takoe aekTpodopes? YKaxuTe 00JIaCTH €ro MPUMEHCHHSL.

UYro Ttakoe koaryssnus? Kakue criocoObl koarynsuuu Bel 3HaeTe?

3omb cynbdaTa 6apus MoJIyuyeH CMEIIMBAHUEM PaBHBIX 00BEMOB PaCTBOPOB HUTpaTa Oapus U
cepHoit kuciotel. Hanmmmmre Gopmyiry mutiemist 30515, O AMHAKOBEI JIM UCXOTHBIE
KOHIEHTPAIIUHU 3JIEKTPOIUTOB, €CIIH B ANEKTPOIUTHIECKOM I10JIe TpaHyJlia IepeMeniaeTcs K
aHony?

VYkaxxutre 0COOCHHOCTH OPraHUYECKUX COCTMHCHHI.

Teopust xumuueckoro crpoerust A.M. BytnepoBa. Ee 0CHOBHBIE MOJI0KEHMUSL.
YTneBoaopoasl M X Kiaccupukanus. YTo Takoe TOMOJIOTHYESCKHM psint?

YrneBomopoas! U ux uzomepus. Hanmucars Bce BO3MOXKHBIE H30MepHI [1sl OyTaHa U OyTeHa, a
TaKKe IS AUMETUIO0CH3071a.

Turbl XUMHYECKUX PEAKIMN U MEXaHU3M UX MPOTEKAHUS JIJIs1 KOHKPETHOTO KJlacca
OpraHnyueckux coequHeHuid. CrocoObl MONy4YeHUs yTIeBOIOPOAOB U UX XUMHUYECKUE
CBOICTBa (ITI0OKa3aTh HA KOHKPETHBIX IPUMEPAX).

Kaxue coennaenus HazpiBaroTcs cnupramu? Kakosa ux odmas popmymna? Yem
ONpeeNsieTcss aTOMHOCTh CIIUPTOB?

Kak m3meHstoTcss Gu3ndecKkrue 1 XUMUIECKUE CBOMCTBA CITUPTOB C YBEITHUCHUEM
YTIEBOJIOPOAHOTO paiiKaia M KOJTUYECTBA THAPOKCHIIBHBIX TPyH?

Kak Ha3zpiBaeTcs (hyHKIIMOHABHAS TPYIINA ATbICTHIOB U KETOHOB?

Kakwue Tumsl peakuuii xapakTepHbI 17151 KapOOHMIBHBIX COETMHEHUIT?

Cy1iecTByeT 1 B3aUMOCBSI3b MEXAY CIUPTAMU M KApOOHUIBHBIMU COETUHEHUSIMU?
Kakumu kaueCTBEHHBIMH PEAKIIUSIMU MOKHO Pa3TUIUTh MHOTOATOMHBIC CITUPTHI, (PCHOIBI,
ANBACTUIEI?

AMUHBI, KaK IPOM3BOAHBIE YTIIEBOAOPOI0B 1 aMMuaka. Kakosa obmias ¢opmyiia aMuHOB?
Kakue amunbl o0nagaroT 6oJiee CUIbHBIMU OCHOBHBIMU CBOMCTBAMH?
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KakuMu XUMHUYECKUMU CBOMCTBAMHU 00JIaJal0T aMUHOKHUCIOTHI?
[TosicHuTE TEPMHUHBI: BEICOKOMOJIEKYJISIPHBIE COEIMHEHUS U MOJIUMED.
Knaccudukanus nomumMepoB: a) Mo IpOUCX0XKIEHUIO; 0) M0 cOCTaBy OCHOBHOH II€TH; B) IO
(dbopmMe MaKpOMOJIEKYJT; T) 10 OTHOIICHHUIO K HArPeBaHHUIO; 1) TI0 CTEPEOPETYIISIPHOCTH; €) TIO
crocoOy MoTy4YeHHUS.
[Tepeuncante OCHOBHbIE OTIUYUTENbHBIE 0COOEHHOCTH BHICOKOMOJIEKYJISIPHBIX COeTMHEHUN
10 CPAaBHEHUIO C HU3KOMOJIEKYJIIPHBIMU.
[Touemy Monekynbsl BMC HazbiBatoTcs MakpoMosiekyiamMu? Kak cBsizaHa BeTMYMHA
MOJIEKYJISIPHOM Macchl MOJIMMEPA CO CTENEHBIO MOJIMMEpPU3aLUn?
[TosicHuTE MOHSATHS: 3JIEMEHTAPHOE 3BEHO U TJIaBHAs 1IeMb Ha IPUMEpPEe KOHKPETHBIX
MaKpOMOJIEKYJI.
Kakue HU3KOMOJEKYIIpHbIE COETMHEHMS Ha3bIBatOTCSI MOHOMepamu? IIpuBenuTe npumepsl
Y HaIIUIIATE XUMHUYECKUE (POPMYIIbl Pa3InYHbIX TUIIOB MOHOMEPOB.
OxapakTepu3yiTe OCHOBHBIE 3aKOHOMEPHOCTH PEaKIMU LIenHOW nonmMepusanuu. Kakue
MOHOMEPBI CLIOCOOHBI BCTYIATh B 3Ty peakuuio? [IpuBeaure npumepsl.
OxapakTepu3yiTe OCHOBHBIE 3aKOHOMEPHOCTH peakiuil monukonaeHcauuu. Kakue
MOHOMEPBI BCTYMAIOT B 3Ty peakuuto? ITpuBennre npuMeps! peakiuii roMmo- u
rerepornonukonaeHcanuu. OT dyero 3aBUCUT (hopma 00pa3yIOMUXCsi MAKPOMOJIEKYT?
Kak Biusier Benu4yrHa MOJIEKYJISIPHOM MacChl Ha CBOMCTBA BHICOKOMOJIEKYJISIPHBIX ?
Kakue ¢dakTopsl ¥ Kak BIUSIOT Ha BEIMYHHY THOKOCTH MakpoMosieKyn? IlouemMy ruOKoCTb
XapaKTepHa TOJIBKO MOJIEKYJIaM BBICOKOMOJIEKYJIIPHBIX COEJUHEHUI?
Kak Bimsier ruOKoCTh MaKpOMOJIEKYJI Ha CBOWCTBA MOJIUMEPOB?
Kak Bnmsier hoopma MakpoMOJIEKYJI Ha CBOMCTBA TIOJIMMEPOB?
Kakue ¢puzndeckne cOCTOSHUS XapaKTepHbI U1 aMOPHBIX TOJTUMEPOB?
KakoBbI 0COOEHHOCTH KPUCTAIUTMYECKOTO COCTOSIHUS BBICOKOMOJIEKYJISIPHBIX COSAMHEHUH 110
CPABHEHMIO C HU3KOMOJIEKYJISPHBIMU COETUHEHUSIMU?
[Touemy pacTBOPHI MOIMMEPOB 00JIAAIOT MOBBIIIEHHON BA3KOCTHIO?
Kakwue aneMeHTHI BXOAAT B cocTaB O0enkoB? OxapakTepu3yiTe CTPOCHHE OSIIKOBBIX MOJICKY.
Kakue rpynmnsl aTOMOB U THIIBI CBA3eH HanOoJiee XapaKTepHBI 11 OOJIBIIMHCTBA OEIKOBBIX
MOJIeKyJ1?
Kak M0oxHO JjoKa3aTh HaIM4Ke OEKOB B MPOIYKTaX MUTAHUS, B IIEPCTAHBIX U IIETKOBBIX
TKaHAX?
Kakue BemecTBa 06pa3yrorcs npu ruapoiause 6enkos B opranuzme? Jlaiire oOryto
XapaKTepUCTHKY POJIU OETIKOB B MpOLEcCcax )KU3HEAEATEIbHOCTH YETIOBEKA U )KUBOTHBIX.
Oxapakrepu3yiTe CTpOCHHE HyKI€OTUI0B 1 oTaenbHbIX 3BeHbeB PHK n JIHK.
Kakogsa pons JIHK 1 PHK B GnoxuMudeckux mpoueccax, MIpoTEKaIoIUX B OpraHu3Me
yesoBeKa?
B uem 3aknrogaercs CyIHOCTh KOMIIJIEMEHTAPHOCTU ?
Jaiite onpeneneHue u Ki1accupUKAIMIO yraeBooB. Kakue yrieBo sl Ha3bIBatOT
MoHocaxapugamu? [lonucaxapuaamu? [loueMmy Ux Tak Ha3bIBAIOT?
KakoBa posb yrieBoJoB B IPUPOAE U KU3HU YETIOBEKa?
Uro Takoe xupsl? [IpuBenute oOuryto GopmyiTy sKUPOB, OTPAKAIOIILYIO UX COCTaB U
CTpOCHHUE.
K uemy npuBOIUT ruapoIn3 KUpoB?
Kak, ucronb3ys pacTBOp nepMaHraHata Kajius, OTIMYUTh MAPTapvH OT CIIMBOYHOIO Macia?
buonoruueckue monumMeps! (TOKCUHBI) M UX ONACHOCTb.
Oprannyeckue 1 HeopraHmdeckue moaumepsl. [Ipo0iaeMbl skoornyeckoii 6e30macHOCTH.
dopMupoBaHUE HAIIMOHAJILHONW CUCTEMbI XMMUYECKOI 0€30MMacHOCTH.

Kpamxue memoouueckue yxazanus

KoHTposbHBIE BOMPOCHI TMO3BOJSIOT MHPOBEPUTH CHOPMHUPOBAHHOCTH KOMIETEHLIMH Yy

CTY/ICHTA MO AUCUUIUTHHE (MCMOJIB3YIOTCA MPHU MOMYyUYEHUH JOIMYCKa K BBIMOJIHEHUIO TaO0OpaTOpHOH
paboThl, 3ammTe OTYeTa W TPHU TPOBEPKE YCBOSCHHOIO JICKIIMOHHOTO Marepuaia, s
CaMOCTOSITCIPHOW OIIEHKM KauyeCcTBa OCBOCHHS YYEOHOW JUCIUIUIMHBI, TMPU TOATOTOBKE K



9K3aMEHY).

HpI/I INIOMCKE OTBCTOB HaA BOIPOChBI PEKOMCHAOBAHA OCHOBHAasA W JOIIOJIHUTCIIbHAA

auTeparypa

Illxana oyenku

Orenka

Banner* Onucanue

CTyzeHT 1eMOHCTpHUpPYET C(OPMHPOBAHHOCTH KOMIIETEHIINH Ha HTOTOBOM ypPOBHE, 00HAPY>KHBAET
BCECTOPOHHEE, CHCTEMATHYECKOE U TITy0OKOe 3HaHHE yueOHOro MaTepyala, yCBOMI OCHOBHYIO JTUTE
3 paTypy ¥ 3HAKOM C JOIOJIHUTEIBHON JIUTEPaTypoii, pEeKOMEHIOBAaHHOH MPOrpaMMOii, yMeeT cBOOO
HO BBITIOJTHATH TEOPETUUECKUE U NTPAKTHIECKHE 3aJaHus, IIPEIyCMOTPEHHBIE IIPOrpaMMOii, CBOOOIH
0 OIEepHpPYET MPUOOPETCHHBIMU 3HAHHUSM.

CTy}IeHT JACMOHCTPUPYET C(bOpMI/IpOBaHHOCTI) KOMIIETCHIINU Ha CPEAHEM YPOBHE: OCHOBHBIC 3HAHU
2 1 OCBOCHBI, HO JOIIYCKATCA HE3HAYUTCIbHBIC OHH/I6KI/I, HETOYHOCTH, 3aTPYAHCHUS IIPHU aHAJITUTHIC
CKHX onepanusax, nepeHoce 3HAHUH U Ha HOBBIC, HECTAHAAPTHBIC CUTYallUU.

CTyZ[eHT JACMOHCTPUPYET C(i)OpMI/IpOBaHHOCTL KOMIICTCHIMU Ha 6a30BOM YPOBHE: B XOJI€ KOHTPOJIb
HBIX MCpOHpI/ISITI/Iﬁ JOIIYCKAKTCA 3HAYUTCIIBHBIC 0H.II/I6KI/I, TPOABJIACTCA OTCYTCTBUE OTACIBHBIX 3HA
13050783(6) HEKOTOPBIM KOMIIECTEHIUAM, CTYACHT UCIIBITHIBACT 3HAYUTEIIbHBIC 3aTPYAHCHUS ITPU OTIEPUP
OBaHWU 3HAHUSAMU NPU UX NIEPEHOCEC HA HOBLIC CUTYyallUH.

1,5

CTyIeHT JeMOHCTPUpYyeT chopMUPOBAHHOCTH KOMIIETEHIIMH Ha YPOBHE HIDKE 0A30BOTO, MPOSBIISET
Csl HEIOCTAaTOYHOCTh 3HAHMIA.

0,5

0 [IposBnseTcs MOIHOE MM MPAKTHYECKHU MTOTHOE OTCYTCTBHE 3HAHHH.

*Kpumepuu OYEHKU YCMHbLX OMEENI06 no OMOeIbHOU meme ()Z/ICI/;Z/H’ZJZZ/{HI)I

5.2 IlpumepsbI TECTOBBIX 3aJaHUI

Tema 1 Beeaenue B nucuunianny. Kitacebl HeOpranm4eckux coeJuHeHH
1. IlponyxTrom B3aumopeicreus CI,O + H,O sBasercs

1 )xsIopHOBaTUCTAsI KUCIIOTA

2)XJ0pHas KUCJIOTa

3)consgHas KMUCIoTa

4)xnopucTast KUCIOTa

2. OT™MeThTe IpymIy, B KOTOPOH NPUCYTCTBYIOT TOJIBKO KUCIOTHBIE OKCHIBI
1)FeO u Na,O

2)A1203 u ZnO

3)CaO u SO,

4)S10, u N204

3. HepacTBOpUMBIM THAPOKCHIOM U LIEIOUYBIO SBJISIOTCS COOTBETCTBEHHO
1)Pb(OH), u Ba(OH),

2)Cu(OH), u Fe(OH);

3)NaOH u KOH

4)FeS u KNO;

4. Xumnueckas popmyna cyabpuTa KaabLus

1)CaSOy4

2)CaS0;

3)CaS

4)C3,2 SO3

5. NaCl, K,SO4, H3PO,4. Cxonbko BelecTs u3 NPUBEJCHHON TPYIIIBI OTHOCATCS K COISIM?
1)0

2)1

3)

4)3

Tema 2 ATOMHO-MOJIEKYJISIPHOE YUeHUE

6. Onpenenure MoneKkynsapHyro Maccy coenunenne CaCos:
1)25

2)50



3)100

4150

7. Beibepute XapakTepUCTHKY COCTaBa MOJIEKYJIbI POCTOTO BEIIECTBA:

I)cocTouTt U3 aTOMOB OJTHOT'O BHA

2)COCTOUT U3 aTOMOB Pa3HOI0 BUJA

3)coAep KUT TOJIBKO JiBa aTOMa

4)coNIepKUT TOJIBKO OJIMH aTOM

8. Kakas macca cepHOIl KUCITOTBI COOTBETCTBYET 1,5 M0oJib? CKOJIBKO MOJIEKYJT

COJICPIKUTCS B ’TOM KOJIMYECTBE BeliecTa?

1196 T; 1,2:10%3

2)49 1; 3,01-10%3

3)147 15 9,03-10%3

4)98 r; 6,02:10%3

9. OmnpenenuTe >KBUBAJIEHTHYIO Maccy oprodochopHoil kuciaotel B peakuuu: H;PO, +
Mg(OH), = MgHPO, + 2H,0

1)49 r/monb 3k

2)49

3)98 r/mMoib 3K

4)98

10. B xakoM U3 OKCHIOB SKBHBaJIECHTHAsI Macca a30Ta HMeeT HanOoJIblIee 3HaYeHne?

1)NO,

2)N,Os5

3)N,O

4)NO

Tema 3 CTpoenue aroMa u nepuoanveckasi cucrema 3jnemeHToB /.. MenaesieeBa

11.Vkaxute Ha3BaHHE JIEMEHTa 00pa3yoIero aM(poTepHbIe COeTUHEHUS:

1)uHK

2)rop

3)naTpuii

12. O003HaYbTE 3TEMEHT, KOTOPBI BXOJUT B COCTaB IJIaBHOW MOATPYIIIBL:

1 )xanprmit

2)xene3o

3)menp

4)pTyTh

13. Ompenenure YHCIO 3IEKTPOHOB, KOTOPOE MOXKET conaepkaTbcs Ha f — momypoBHE
ANIEKTPOHHON 000JIOUKH:

1)7

2)8

3)10

4)14

14. YcTaHOBUTE COOTBETCTBHE MEKIY YHCIOM JJICKTPOHOB HA BHEIIHEM JHEPTCTHYCCKOM
YpOBHE U Ha3BAaHUEM XUMHUYECKOTO JIEMEHTA:

1)1, 1. xanuit

2)2, 2. xi0p

3)3, 3. docdop

4)5. 4. amoMUHUI

5)5. renuit

15. YcraHoBuUTE MOCIEI0BATEIFHOCT BO3PACTAHUS 3aps/a siipa SJIEMEHTOB:

1)kanuit

2)HaTpwuii

3)pyouamii



4)akTUHUN

16. YcTaHOBUTE COOTBETCTBUE MEXKY CUMBOJIOM 3JIEMEHTA U €r0 Ha3BaHUEM:
DAl

2)Na

3)N

4)Hg.

|.Hatpuit

2. a30T (HUTPOTEH)

3. pTyTH

4. aJUTIOMUHU T

17.0603HaubTe 37IEMEHTHI, KOTOPHIE MOTYT MPOSBISATH BATEHTHOCTH 11:
1 )naTpuii

2)KanbIui

3)amoMUHUI

4)marnuit

5)6arpuii

4)xene3o

18. O603HaYbTE 377EMEHT BTOPOI TPYIIIIHI:

1)muTuii

2)yraepon (kapOoH)

3)amoMuHUI

4)6apuit

19. Ykaxkute 9uCiI0 MPOTOHOB B sIApPE aToMa 1moja Homepom 20:
D10

2)20

3)30

4)40

Tema 4 XumMuyeckasi cCBAA3b M CTPOEHHE BellleCTBA

20. KoBaneHnTHas cBsI3b MEXAy aToMamMu A-B ocyiecTBisieTcs 3a cyer:
1)nepexona anekrpona ot A k B

2)cui 3IEKTPOCTATUUECKOT O IPUTSKEHHUS MEXKy aTOMaMHU
3)repekphIBaHUs aTOMHBIX opOuTajnei atomoB A u B
4)nepexoza napsl MEKTPOHOB OT A k B 2

21. Curma-cBsi3b OCYIIECTBIISIETCS 3a CUET MEPEKPHIBAHUS
1)s,p u d — opbuTaneit BAOIb TUHUU, COSAUHSIONICH SJpa aTOMOB
2)p — opOuTasneit 60KOBBIMH JIOACTIMHU

3)d — opOutaneit 60KOBBIMH JIOTIACTSIMU

4)ruOpuHbIX opOuTaei

22. [1u-cBsI3b OCYIIECTBIISIETCS 3a CUET MEPEKPHIBAHUS:

1)s u p opOuTanei

2)p-p opOuTaneii BIOIb TUHUH, COSTUHSIONIEH SApa aTOMOB
3)s — opOuTaneil 0HOTO aToMa C s — OpOUTANIAMU APYTOTO
4)p-p opbuTaneit 60KOBBIMH MOJOCTSIMHU

23. NonHas CBsI3b OCYILECTBIISIETCS B pe3yJIbTaTe:
1)o6pa3zoBanus 001IEH AITEKTPOHHON TTAPhI

2)nepexosa IeKTPOHHON Mapbl OT OJHOT'O aTOMa Ha CBOOOIHYIO OpOUTaIb APYTOro aToma
3)cuit 3IEKTPOCTaTUYECKOTO MPUTSIKEHUSI MEKIYy HOHAMU
4)cMeleHus IEeKTPOHHOM Maphl OT OAHOTO aTOMa K JPyroMy
24. VI3 MomneKyJ1 cOCTOST KpUCTAJUIbL:

)caxapa

2)roBapeHHOM cou

3)anmasza

4)cepebpa



25. JlnuHa XMMUYECKOH CBS3M YBEIMUUBAETCS B PALY:

1)H20 — st — ste

2)HBr — HCI — HI

3)NH; —H,O —HF

4)st€ — st — HC]

26. BomopoaHbie CBSI3U MPH CTAaHAAPTHBIX YCIOBHIX 00pa3yrOTCs MEKIY MOJICKYJIaMH:

1)Bomopona

2)cepoBogopoa

3)BoaBI

4)XJIOpUCTOTO BOJOpOAA

Tema S PacTBopbl

27. YcTaHOBUTE COOTBETCTBUE MEX Y (DOPMYJIIOi CONU U Cpelioi e€ pacTBopa:

®dopmyina:

A. ZH(NO3)2

b. NH4Cl

B. K,S

I'. NaNOj

Cpena:

1)xucmast

2)menovHast

3)HeiiTpanbHas

28. CocraBbre 4 ypaBHEHHUS AJICKTPOJUTHUCCKON TUCCOIMAIIMU BEIIECTB, 00Opa3yIomuX B
KayecTBE aHMOHOB TOJIBKO CYJIb(aT — HOHBI (SO42_ )

1)

2)

3)

4)

29. 3amummTe MOJCKYISpPHbIE W HMOHHBIC YPaBHEHUS TPAKTUYECKH OCYIIECTBUMBIX
peakiuii, BOCTIOIb30BABIINCH PABUIOM

l)NaOH + H3SO4 - ...

2)KNO3 + Nast4 — ...

3)K,SO5 +2HNO; — ...

4)ZnCl, + Ba(OH), — ...

30. Kakue w©3 mepeuncleHHBIX HIKE BEIIECTB MOTYT OOpa30BaThCs B XOJ€ pEaKIUU
HOHHOI0 0OMeHa?

1)Naz; PO,

2)CaCO;

3)Fe(OH);

4)H,0O

5)KOH

31. I'a3 BeIIENsICTCA B pe3ypTaTe B3aMMOIECUCTBUS HOHOB

1)Ba®" u CO32_

2)2H" u CO4>~

3)H u OH™

4)CO;%> u Ca®t

5)2H+ 1 SiO32

32. HaubouspIiee 4nciao HOHOB 00pa3yeTcs P JUCCOLMALINY SICKTPOIUTA

1)K,SO4



2)LiOH

3)H;PO,

4)Al(SO4)3

5)N33PO4

Tema 6 OCHOBHbIE 3AaKOHOMEPHOCTH NMPOTEKAHUS XUMHYECKHUX MPOIECCOB

33. Ouenure NpaBUIBLHOCTD CYKICHUM:

A. Ilpu NOHM)XEHUU NaBJIEHHUS CKOPOCTh PEaKLUMU C y4yacTHEM ra3o00pa3HbIX BEILIECTB
yYMEHbLIAeTCs.

b. Karanuzarop- BelecTBo, KOTOPOE YCKOPSAET XMMHUECKYIO PEaKklMio, HO caMO B HEWl He
y4acTBYyeT.

1)BepHO TONIBKO A

2)BepHO ToJIbKO b

3)BepHBI 00a CyKICHHS

4)o0a cyx/1eHus! He BEPHBI

34. Ilpu NOBBILIEHHMH TEMIEPATYphl Ha 2OOCKOpOCTL peakuuu Bo3pocia B 16 pa3s.
TemmneparypHsbiii K03 uiueHT paBen:

1)2

2)2,5

3)3

4)4

35. 3MeHeHue 1aBIeHHs HE CMEIIAET PAaBHOBECHSI B CUCTEME:!

1)H,. + Se =H ,Se 3) H, + Br, = HBr

2)H,+ Cl, =HC1 4) NO + O, = 2NO,

36. Bo ckonbko pa3 yBeauuurcst ckopocts peakuun 2Al + 3Cl, = 2AICl; npu yBenuueHuu

KOHIIEHTpALUH XJIOpa B 2 pa3a:

1)B 2pa3a

2)B 6 pa3

3)B 8 pa3

4)B 9 pa3

37. B kakoM ciydae MOHM)KEHUE JABJIICHUS W TOBBIIIEHUE TEMIEpPaTypbl CMECTUT
paBHOBECHE B CTOPOHY IPSIMON PEAKLIMH:

1)2S0, + O, =2 SO, +Q 3)H, + I ,=2HI —Q

2)CO, +2C=2CO0-Q4)N , +3H, =2NH; + Q

38. Ans yBenuueHust ckopoctu peakuuu 2CO +0, =2C0O, +Q HeoOXx0auMo:

1)yBenunuuth KoHIIeHTparuo CO

2)[IOHU3UTH TEMIIEPATYPY

3)yBennuuTh KoHUEHTpanuo O,

4)OHU3UTH JaBICHUE

39. Bo ckonpko pa3 M3MEHHUTCA CKOpOCTh peakiuu 2A + B = 2C, ecnu KOHIIEHTpaIus
BEILIECTBA A YMEHBIIUTCS B 2 pasa:

l)yBenuuuTtcs B 2 paza

2)yMeHbIIUTCA B 4 pa3a

3)ymenblnTcs B 4 pasza

4)yBenuuurcs B 4 pasa

40. B pe3ynbrare peakiuu, TepMOXUMHUYECKOE YPaBHEHUE KOTOPOIl

2Mg + O, =2MgO +1200x/x. Beinenunocs 300kx/k. Temnorel. Macca MOIyd4eHHOTO

MarHus paBHa:
1)60r.
2)40r.
3)20r.
4)10r.



41. Cxopocts npsimoii peakuuu 3Fe + 4H ,0O= Fe 304 + Hy MOHO IIOBBICUTB:

1)yBenuueHneM TeMIiepaTypbl
2)CHUKEHHEM TEMIIEPATYP
3)yBenudyeHUEM AaBICHUS
4)CHU)KEHUEM JIaBJICHUS
S)U3menpueHneM xenesa
6)YBenuueHnueM KoHueHTpauuu H,

Tema 7 KosuturaruBHble CBOMCTBA PACTBOPOB

1. ABTOp:

A)XxuMHYeCKOH (COTBBATHON) TEOPUHU PACTBOPOB

b)3akoHa ocMOTHYECKOTO JaBICHHUS

B)Teopun 351eKTponuTHYECKOM JUCCOMaluu

[")30ynno- 1 KPUOCKOMMYECKUX METOJIOB UCCIICIOBAHUS.

1)Bant - T'odpd

2)]1. . Menneneen

3)CsB. Appennyc

4)Paynn

2. Kak Ha3pIBatoTCsl pacTBOPHI:

A)c 0IMHAKOBBIM OCMOTHYECKUM JIaBJICHUEM;

b)c naBneHuem, NpeBbILIAIOIIUM 3TaJOHHOE 3HAYECHHUE;

B)c naBnenneM, NOHMKEHHBIM IO CPABHEHHIO C 3TAJIOHHBIM 3HAYEHUEM?

I)I'unotoHuYHBIC

2)30TOHUYHBIE

3)OKBUMOJIEKYIISIPHBIE

4)'unepToHNYHBIE

3. Kak Ha3bIBaeTCsl IpOLECC, TPOUCXOJAIIMN € )KUBOW KIIETKOM, TOMEILIEHHOM:

A) B IUCTWIIMPOBAHHYIO BOY;

b) B HachILIEHHBIN pacTBOpP OBAapEHHOM conu?

DI'upponus

2)ConbBOJN3

3)Inazmonu3

4)I'emonus

4. Kakas ¢usnueckas BeJIMUHHA SBISETCS MEPOA:

A)OTKJIOHEHMSI pealbHOI'O PAaCTBOPA OT UJI€ATBHOIO;

b)usmeHeHus 4ucna 4acTuIl B pacTBOPE B Pe3yJIbTaTe IUCCOLMALINN;

B)akTUBHOCTH 37€KTPOIUTA;

[")peanbHOM KOHLIEHTpALUKA HOHOB B pacTBOpe?

1)OcmoTtrnuecknit K03 GUIIUEHT {

2)30ToHNUECKUH KOIPDUIIEHT @

3)KoadurmeHT akTHBHOCTH 7y

4)Kaxy1asicst cTerneHb AUCCOIUAIIH O

5. KakoBO MaTeMaTH4eCcKOe BbIPAKEHHE I pacueTa:

A) n3oToHNYECKOTO KodhpuIreHTa;

b) ocmotuueckoro kos¢urmenra;

B) crenenu anexTponuTUyecKoi quccounanun’?

1)

2)

3)

4)

6. Pacnonoxure 3a7jaHHbIE BEIIECTBA B MOPSAJIKE BO3pAaCTaHHUS OCMOTHUYECKOTO JIaBJICHUS,
€CJIM UX KOHUEHTPALUU OJIMHAKOBBI U cocTaBisitoT 10 1/

DI'muuepun C3HgO4



2)Caxapo3a C 12H2201 1
3)®pykro3za CgH | ;04
4)Ortunenrmukons CoHgO,

7. B kakoii mocneaoBaTeabHOCTH OyAyT 3aMep3aTh pacTBOPbHI paBHOM MOJISIIBHOCTH?
1)Mypasbsunas kuciora HCOOH
2)9Oranon C,H5OH

3)Comnsnas kucnora HC1

4)Xnopun Harpus NaCl

Tema 8 OkucJANTENIbHO-BOCCTAHOBHUTEIbHbIE H JJIEKTPOXUMHYECKHUE MPOLECChl

8. Ilpu B3auMoneHCTBUM MU C KOHUEHTpUpOoBaHHON a3oTHOM kuciaoroil H E moxer
00pazoBaThCs

1)aurpat meau (1I)

2)okcua azora (II)

3)okcun azora (IV)

4)oxcua meaum (1)

9. B kadecTBe OAHOrO M3 IMPOAYKTOB pEaKLMU BOAAa 00pa3zyeTcsl NMpu B3aUMOAECHCTBUU
LIUHKA C

1)pa30aBieHHON CepHON KUCIOTON

2)pa30aBiIeHHON YKCYCHOM KHCIIOTOMN

3)KOHIIEHTpUPOBAHHOUN (POCHOPHOIN KUCITOTOU

4)paz0aBiIeHHON a30THON KUCIIOTOM

10. Meramnpl, cHocoOHbIE BOCCTAHOBUTH CBUHEI] W3 BOJHOIO PACTBOpAa €ro COJH,
PacTOJIOKEHBI B PSIAY

1) xxene3o0, MUHK, MEb

2) menb, cepedpo, 30JI0TO

3)MarHui, HUHK, )KeJIe30

4)rutatuHa, cepedpo, MapraHeil

11. A) IIpu BoccranoBnenun okcuaom yrepona(ll) okcuaa xenesa (1) oGpasyercst okcua
xkenesa (11);

b) [Ipu BoccTtanoBnennu okcuaom yriaepona(ll) okcuna xenesa (I11) oGpazyercs xeneso.

1)BepHBI 00a yTBEPKACHUS

2)HeBepHBI 00a YTBEPKACHUS

3)BepHO TOJIBKO A

4)BepHo TosbKO b

12. C KOHIICHTPUPOBAHHOM a30THOM KUCJIOTOM HE OyAEeT B3aUMOIeHCTBOBATH

1)Cu

2)Fe

3)Cr

4)Zn

13. C constHOM KUCIIOTOH HE OyeT B3auMO/ICHCTBOBATD

1)Cu

2)Fe

3)Mg

4)Zn

14. C KOHIICHTPUPOBAHHOW CEPHON KUCIOTON HEe OYJET B3aUMOICHCTBOBATH

1)Cu

2)Fe

3)Mg

4)Zn

15. C pacTBOpoM eaKoro HaTpa He OyAeT B3auMOJICHICTBOBATh

1)Ga

2)Fe



3)Al

4)Zn

1. OkucauTens — 3TO aTOM, MOJIEKYJIa WU HOH, KOTOPBIi

1) yBeIM4YMBAET CBOIO CTENEHb OKUCIICHMUS;

2) MpUHUMAET AJICKTPOHBI;

3)okucusercs;

4)oTIaéT CBOM DJICKTPOHBI.

2. IIpoueccy BoccTaHOBIIEHUSI aTOMOB CEpPbl COOTBETCTBYET CXeMa

1)SO, — SO;3

2)Na,S — CuS

3)H2 SO4 — st

4)stO3 — 802

3. YcraHoBUTE COOTBETCTBUE

Cxema u3meHeHHs crerneHeit okucnenus [pornecc

He - cr 2t

2)Cr3+—Cr2*

3) Cr %+ — Cr3*

4)cr! - cr’!

a) OKUCJICHUE

0) BOCCTaHOBJICHUE

4. K oKHCITUTENbHO-BOCCTAHOBUTEIBHBIM PEAKIIUSAM OTHOCST

1)pacTBOpeHHE HATPHSI B KUCIIOTE,

2)pacTBOpEHHE OKCHJAa HATPUS B KUCIIOTE;

3)pacTBOpeHHE IMAPOKCHIAa HATPUS B KUCIIOTE;

4)pacTBOpeHue KapOoHaTa HATPHSI B KUCIIOTE.

5. K TUIMYHBIM BOCCTAHOBHUTENSIM OTHOCSTCS

1)okcua mapranna (IV), okcun yraepoaa (IV) u okcun kpemuus (IV);

2)Boja, HapcKas BOJIKA U OJIEYM;

3)nepmaHraHat Kajivs, MaHTaHaT Kalusl U XpoMaT KaJlus;

4)cepoBOIOPOA U LIETOYHBIE METAILIIBL.

6. VI3 mepeuncIIeHHBIX HUKE BEIIECTB CAMBIM CHUIBHBIM OKHCITUTEIIEM SBIISICTCS

1 )r1aBUKOBast KUCIIOTA;

2)drop;

3)xucnopon;

4)rutaTuHa.

7. Peakuuein qucnponopuyuOHUPOBAHNUS ABIISIETCS

1)B3auMoIeiiCTBHE CEPBI C KOHIICHTPUPOBAHHOM a30THOW KHCJIOTOM;

2)B3aUMOJICHCTBUE MATHUSA C CEPOIL;

3)paznoxenue okcuga prytu (11);

4)pacTBOpEHUE Cephbl B KOHLIEHTPUPOBAHHOM PACTBOPE LIENOYH.

8. Cymma KOX(pQOUIIMEHTOB B JIEBOM YacTH YpaBHEHHUS PEAKIUU MEXAY MEIbl0 U
paz0aBneHHo# (1:1) a30THOM KUCIOTOM paBHA

1)3

2)5

311

4)14.

9. Ciabas kuciora, 00JIanaromasi CHIbHEIMA OKACIIUTEILHBIMU CBOHCTBAMU:

1)HF

2)HCIO4

3)HCIO

4)HLO;.



10. Cymma k03¢ GUIEHTOB B IPAaBOi YaCTH ypaBHEHHUS PEaKLIUU

KMI’IO4 + st + HzSO4 — S+ MI’ISO4 +K2$O4 + H20

1)8

2)15

3)16

4)24

11. Ilpu npomyckaHuM XJjiopa dYepe3 TropsYMid pacTBOpP TMIAPOKCHAA Kajus OAMH U3
IIPOAYKTOB — 3TO

1)nepxsopat kanus;

2)xJopar Kanus;

3)XJIOpUT Kamusi;

4)TUTTOXJIOPUT KaJTHSI.

12. Kakoe xonuuectBO cynbgata xene3a (II) oxucnsercs oaHMM MoyieM NEepMaHraHara
KaJlus B KUCJIOU cpene?

D1

2)2

3)10

4)5

13. Cymma k03¢ GUIIMEHTOB B TPAaBOi YaCTH ypaBHEHUS PEaKLIUU

...=MnCl, + KCI + H,O + Cl, paBHa:

1)4

2)8

3)17

4)18

14. ConsiHast KMCIIOTa — BOCCTAHOBUTEIb B PEAKLIMU

1)PbO, +4HCI = PbCl, + Cl, + 2H,0

2)Zn + 2HCI1 = ZnCl, + H,

3)PbO + 2HCI = PbCl, + H,O

4)LH; + HC1 = LH4Cl

15. Tlpu HarpeBaHMM KOHLIEHTPUPOBAHHOW COJISHOM KHUCIIOTBI C MApraHlleM U OKCHJIOM
Mapranma (IV) kucnoTa BeImoaHAET (YHKIIMH COOTBETCTBEHHO:

1 )okucnurens 1 BOCCTAaHOBUTENS

2)BOCCTaHOBUTENS U OKUCITUTENS

3)B 00ouX ciIy4asx BOCCTAHOBUTEIS

4)B 000MX CITy4astX OKHCIUTEIS

20. B pacTBOpEe HUTPUT HATPUS

1)nposiBIISI€T TOJNBKO OKUCIUTENbHBIE CBOMCTBA

2)posBIIET TOJIBKO BOCCTAHOBUTENIbHBIE CBOMCTBA

3)nposiBifeT KaK OKUCIUTENbHbIE, TAK 1 BOCCTAHOBUTENIBHbIE CBOMCTBA

4)He MpOosABIISAET HU OKUCIUTEIBHBIX, HU BOCCTAHOBUTEIbHBIX CBONCTB

21. lllémoub — 0AMH U3 MPOIYKTOB JIEKTPOIN3a B BOJHOM PAaCTBOPE:

1)KCI

2)CuSOy4

3)F3C12

4)AgNO;3

22. Ilpu aneKTposin3e BOAHOIO PAaCTBOpa HUTpATa Kajlusl Ha aHO/E BBIACISACTCS:

1)O,

2)NO,

3)N,

4)H,

23. Bogopoa oOpa3yercs IpH 31EKTPOIN3€ BOAHOIO pacTBOpPA:



1)CaCl,

2)CuSOy4

3)Hg(NO3),

4)AgNO;

24. Peakiusi BO3MOKHA MEXKIY:

I)Ag n K2SO4(p-p)

2) /nu KCI(p_p)

3)Mg u SnCly )

4)Ag 1 CuSOypp)

25. Ilpu a5ekTposin3e pacTBOpa MOAUAA HATPUSA Yy KaTO/la OKpACKa JJaKMyca B pacTBOpE:

1)xpacHas

2)cunsis

3)duoneroras

4)xénras

26. I1pu ayekTposin3e BOAHOTO pacTBopa propuia Kaaus Ha KaToAC BBIIACISICTCS:

1)Bomopon

2)dpropoBomopos

3)drop

4)xucnopon

Tema 9 @U3UKO-XUMUSI AUCTIEPCHBIX CHCTEM

27. K Bomnomy pactBopy Nal MeaneHHo mnpunmBaerca BoaHbI pactBop Pb(NOj),.
OGpa3yeTcst KoJTOUIHBIN pacTBOp. COoCTaBbTE CXEMY CTPOCHHUSI MUIIEIUIBI U OTBETHTE Ha BOMPOC.
Kakue nons! agcopbupyroTcst BOKpyT arperara?

1)Pb%*

2)Na*

3)r

4)NO5~

%) He 3HAIO

28. K Bognomy pactBopy Nal MeaneHHo mnpunmuBaercs BOAHBIA pacTtBop Pb(NOj3),.
OO6pasyercst KOJUIOUAHBIN pacTBOp. COCTaBbTE CXEMY CTPOEHHUS MUIIEIUIBI M OTBETHTE HA BOMPOC.
KaxoB 3apsin arperata ¥ mOTEHIUAIONPEICTSIOMIUX HOHOB?

1) MOMOKUTETBHBIN

2) oTpUIIaTEeIbHBIN

3) HelTpanbHbII

4) HE 3HAIO

29. K Bognomy pactBopy Nal MeaneHHo mnpunmBaeTcs BOAHBIA pacTtBop Pb(NOj3),.
O6pazyercst KOJUIOUAHBIN pacTBOp. COCTaBbTE CXEMY CTPOSHHUS MUIIEIUIBI M OTBETHTE Ha BOMPOC.
Kakue HOHBI BXOJIAT B COCTaB aJCOPOIIMOHHOTO CJIOs, SBJISSCh OJJHOBPEMEHHO MPOTUBOMOHAMHU?

1)Pb>"

2)Na*

)

4) NO3~

5)He 3Ha

30. K BomHomy pactBopy Nal mennenHo npuimBaercss BoaHbIM pacTBop Pb(NO3),.
OO6pazyercst KOJUTOWAHBIN pacTBOp. COCTaBBTE CXEMY CTPOCHHUS MUIIEIUIBI M OTBETHTE HA BOMPOC.
VYkaxxurte 3apsii KOJUIOUIHON YacTHIIBI (TPaHyJIbl)

1)nonoxxuTenbHbIi

2)oTpuLaTENbHbII

3)HEeUTpaTbHBIN



4)He 3Ha10

31. K Bomgnomy pactBopy Nal mennenHo npuimBaercss BoaHbIM pacTBop Pb(NO3),.
O6pa3yercst KommouaHbIH pacTBOp. COCTaBBTE CXeMy CTPOCHHUSI MHIIEIUIBI U OTBETHTE Ha BOIIPOC.
Kaxwne nons BXogsT B coctaB 1uddy3HOT0 Caosi?

1)Pb%*

2)Na*

)

4)NO5~

5)He 3Ha10.

32. K Bognomy pactBopy Nal memneHHo mnpunmBaercs BoxaHbli pacTBop Pb(NO3),.
OGpa3yeTtcst KoJonaHbINH pacTBOp. CoCcTaBbTe CXEMYy CTPOCHHUSI MUIIEIUIBI U OTBETHTE HAa BOMPOC.
VYxkaxuTe 3apsi MULEIIIBL:

1 )10N0KUTETBHBIMH,

2)0TpHUIaTEIbHBIH,

3)HEeNTpanbHbIH,

4)He 3Hal0,

33. K Bognomy pactBopy Nal memneHHo mnpunmBaercs BoaHbli pacTBop Pb(NOj),.
OG6pa3yeTtcst KoJouaHbINH pacTBOp. CoCcTaBbTe CXEMYy CTPOCHHUSI MUIIEIUIBI U OTBETHTE HAa BOMPOC.
Kakue noHsl, 700aBI€HHbBIE B pACTBOP, MOT'YT BbI3BAaTh KOATYJISIIHIO?

1)Pb2*

2)Na*

R

4)NO5~

5)He 3Ha1o

Tema 10 D1eMeHTbI OPraHM4YecKOil XMMHHU

34. O003HauYbTE BAJICHTHOCTh YIJIEPOJIa B OPrAaHUYECKUX COCAUHEHUSX:

1)nBa

2)Tpu

3)uetnipe

4)naTh

35. O603Ha4YbTE TOMOJIOTHYECKYIO Pa3HHILY B TOMOJIOTHYECKOM PSi/Ty aJKaHOB:

1)CH,

2)CHy4

3)CH

4)CH;

36. YKaxxuTe MOJIEKYJISIPHYIO (OPMYITy METaHa!

1)CH

2)CH,

3)CHj

4)CHy

37. Ykaxxute BO3MOKHBIE ITPOIyKThl TOPEHUS METaHa!

1)xucnopon

2)Boja

3)yrieKucibii ra3

4)a3oT

S)remno

6)030H

38. Ykaxkurte CBOICTBA, XapaKTepHbIC METAHY:

1)razoo6pa3Hsiii

2)KUJIKOCTh



3)B3pBIBOONIACHOCTh

4)nerdye Bo3ayxa

5)xoportiasi paCTBOPUMOCTh B BOJIE

39.YkaXuTb BO3MOXXHbIE POAYKTHI IIPU Pa3I0KEHUU METAHA:
1)BO1OpOT MOJIEKYTISIPHBIMA

2)BOJI0POJ aTOMapHbIN

3)caxa

4)a3oT

40. XapaxkTepHOil peakiueil y MeTaHa BJISETCS:
1)3amerneHust

2)pucoeTMHEHHS

3)oOmeHa

4)noauMepu3aIus

41. I1o cTpO€HHUIO MOJIEKYJI METaH SIBISETCS:

1 )ankuHOM

2)aKeHOM

3)ankaHom

4)uukiianam

42. YkaxuTe 0011y MOJEKYIAPHYIO POPMYITy TOMOJOTHUECKOTO Psiia aIKaHOB:
1)Cn2n+2

2)CnH2n-2

3)CnH2n

4)CnH2n—+4

43.0603HaubTe COETUHEHMS, C KOTOPBIMU pearupyer MeTaH:
1)sTan

2)xJs0p

3)Bona

4)menpb

44 .MeTaH UCTIOJIB3YIOT KaK ChIpbE B IIPOIIECCaX:
1 )okucnenus

2)BOCCTaHOBJICHUS

3)nonumepusaiuu

4)cuHTE3a HOBBIX BEIIECTB

S)rormBa

Tema 11 Opranuyeckue 1 HeOpraHu4ecKHe MOJIMMepbl
45. K nonuMepaM OTHOCHUTCS

1 )xpaxman

2)rIH0KO3bI

3)ruKoreH

4)dbpykTo3a

46. K nonmumepam OTHOCUTCS

1)6emnox

2)IIHOKO3BI

3)rauKoreH

4)dpykTo3a

47. llennroo3a BXOJUT B COCTAB

1)KUBOTHOM KJIETKU

2)pacTUTEIBLHOMN KICTKH

3)rauKoreH

4)dpykTo3a

48. B pesynbpTaTe peakiuu NoJuMepru3anuu 00pa3yroTcsl 3 COOTBETCTBYIOIIUX MOHOMEPOB
1 )>xenaTuH

2)HaTypalbHBIA KaydyK



3)HYKJIEMHOBBIE KUCTOTHI

4)nonunponusieH

49. YKaxuTe BEIIECTBO, SBISAIONIEECS HEOPTaHUIECKIM MPUPOIHBIM OTUMEPOM

I)acoect

2)IOTUATHIICH

3)6enku

4)emntonos3a

50. K peakunu moIuKOHACHCALUNA OTHOCUTCS pEaKvs MOTyUeHuUs

1 )11e/ITr0103B1 M3 TITFOKO3bI

2)oNUIponuseHa u3 NponuieHa

3)nonuaTHIICHA U3 TUJICHA

4)NONMBUHWIXJIOPUIA U3 BUHWIXJIOpUAA

Kpamkue memoouueckue ykazanus

TecTupoBaHue NPOBOAWUTCA NPHU 3aBEPLICHUMM M3Y4YEHHUsS INPOMIEHHOIO Marepuaia IIo
OTIIeNbHBIM pazzgenaM TeM. CymMmapHas OIL€HKa MO MPOMIEHHBIM T€CTaM MEPEBOJUTCS B Oalljbl ©
COXpaHEHHUEM TMPOTIOPIIHIA, COTIACHO KPUTEPHUSIM OLICHKH (MaKCUMAJIbHBII 06aJll 0 CyMMe TeCTOB —
20). Bpemst tectupoBanusi, 06b19HO0 He MeHee 40 MUHYT. Pe3ynbTaTel TECTHpPOBAaHUS MPOBEPSET
IpenoaaBaTeb.

ILlxana oyenuxu

Ouenka Bannst Onucanue

5 19-20 Beimosiaeno 6onee 90 % 3ananuit

4 14-18 Brmonneno ot 70 go 89 % 3ananuit
3 10-13 Brmonaeno ot 50 10 69 % 3amanmii
2 6-9 Bomonneno ot 30 1o 49% 3ananuit
1 0-5 Bremonueno menee 30%

5.3 Ilpumep 3axanuii Ha 1a00paTOPHYIO padoTy

Temamuka nabopamoprwvix pabom (1-ii cemecmp):

1. TMomy4yeHue KUCIOT, OCHOBAHUH, COJICH.

2. OmnpeneneHue MOJISIPHON MacChl SKBUBAJICHTAa MeTaslia.

3. Crpoenue aToMa U MEpUOAUYECKasi CHCTEMa 3JIEMEHTOB.

4. XuMmHueckas CBsA3b U CTPOCHHUE BEIIECTBA.

5. OrmpeneneHue KOHLIEHTPALUU PAacTBOPA LIEIOUH

6. Omnpenenenue pH pacTBOpOB HEKOTOPHIX BELIECTB,

7. Peakimmy noHHOrO 0OMeEHa.

8. T'mmponus coneit. OnpeneneHue peakiuy Cpebl.

9. Dutponus. Dueprust [ m606ca. HanmpaBneHne XuMU4ecKoro mporecca.
10. CxopoCTh XMMUYECKUX PEAKIIHIl, XUMUYECKOE PABHOBECHE.

Temamuka nabopamopuwvix pabom (2-u cemecmp):

1. KomnmuratuBHbIe CBOMCTBA pacTBOPOB. OcMoc. OCMOTHYECKOE J1aBJICHHE.

2. CnocoObI BRIpaXKEHHS COCTaBa pacTBOPOB. 3aKOHBI Payis.

3. OKHCIUTETHbHO-BOCCTAHOBUTEIIbHBIE PEAKIIUU.

4. OOmue CBOMCTBA METAJIOB.

5. DnekTpoxuMuvecKkue mnpouecchl. ['anpBaHnYeCKUe 3JIEMEHTHI.

6. Kopposzust meTayiios.

7. DIEeKTpOoIH3.

8. Opranuueckast XuMus. YTJI€BOJOPOAbl. AJKaHbI. AJIKEHbI. AJIKUHBI.

9. Kucnopozaconepxaiiue oprannueckue coequnenns. Cnuptel. DeHOBI.
10. Anpneruasl v keToHbl. KapOOHOBBIE KHCITIOTBI. APOMAaTHYECKUE aMUHBI.
11. ®u3nMKO-XMMHS JUCTIEPCHBIX CUCTEM.



12. BBICOKOMONEKYJISIPHBIE COEUHEHMS.

Kpamxue memoouueckue ykazanus

Pe3ynbratel, MogyyeHHbIE B XOJI€ SKCIIEPUMEHTA IOJIKHBI ObITh 0()OPMIIEHBI B BHJI€ OTYETA.
CTyneHTOM JOJKHBI OBITH TOATOTOBIICHBI OTBETHI Ha KOHTPOJBHBIE BOMPOCHI MO TeMaMm padoT
NPaKTUKyMa, peIIeHbl 3a/1aHus J1a0OPaTOPHBIX MPAKTUKYMOB U METOJANYECKUX PEKOMEHAALUH (CM.
pabGouyio mporpammy, paszensl: 5.2 CopaepikaHue pas3lenoB U TeM JuctuiuimHel aius OPO, 6.
MeToauueckie yKazaHus IO OpraHU3alud M3Y4YeHUs IUCUUIUIMHBL (Moayns)). Ilpu mowucke
OTBETOB Ha BOIIPOCHI PEKOMEHI0OBAHA OCHOBHAS U JAOIOJHUTENbHAS JTUTEpaTypa.

Illkana oyenku
Ouenka bambr* Onucanne

CTyIeHT IeMOHCTPHUpPYeT ChOPMHUPOBAHHOCTH KOMIIETEHIMIA, 0OHAPYKUBAET BCECTOPOHHEE, CUCTEM
aTHYeCcKoe U IIy0oKoe NOHMMaHUe Y4eOHOTro MaTepyaia, OJIHOCThI0 ChOPMUPOBaHBI yMEHHUS U Ha
BBIKH IIPH BHINTOJIHEHHH J1a00paTopHON paboThl, 0)OPMIICHHH Pe3yIbTaToB | 3aIUTe OTYETA I10 J1a0
opaTopHoOii pabote. Bce 3aaHus OCBOCHBI.

CTyzeHT JeMOHCTPUPYET ChOPMHUPOBAHHOCTH KOMIIETEHIIMH HA CPEAHEM YPOBHE: OCHOBHBIC 3HAHH
sI OCBOEHBI, YMEHUSI U HAaBBIKH IIPH BBHITIOJIHEHUH J1a00PAaTOPHOH paboThl, 0hOpMIIEHHN PE3yIbTaTOB
1 3aIuTe oTYeTa 1o sabopaTopHoil pabote chopmupoBansl. Bce 3amanns 0CBOEHBI, HO JOITYCKAIOT
Csl HE3HAUUTENbHbIE OIINOKY, HETOUHOCTH, 3aTPYAHEHUS IPH AaHATUTUYECKHUX ONEPALUSX.

CTyzeHT JeMOHCTpUpYeT CHOPMHUPOBAHHOCTH KOMIIETCHIMH HA 6a30BOM ypOBHE: B X0J1¢ KOHTPOJIb
HBIX MEPOTIPUATHI JOITyCKAIOTCS 3HAUUTENbHbIE OITNOKH, CTYJEHT UCIIBITHIBACT 3HAUNTEIBHBIE 3aT
PYIHEHHS IIPU NEpPEHOCe 3HaHUM Ha HOBbIE IPAKTUYECKUE CUTYallMU. Y MEHUS U HaBBIKY IIPU BBIIIO
3 1 JIHEHHH J1abopaTopHOH paboThI, 0GOPMIICHHH PE3yJIbTaToB ¥ 3allUTe OTYeTa IO J1abopaTopHO pad
oTe chOpMHUPOBAHBI HETIOJIHO, B OTYETE OTCYTCTBYET CTPYKTypa, HEKOPPEKTHO CHOPMYIUPOBAHEI B
BIBOJIBI.

CTyIeHT JeMOHCTPUpPYyeT cpopMUPOBAHHOCTH KOMIIETEHIMI Ha YPOBHE HIDKE 0A30BOTO, MPOSBIISET
Csl HEIOCTaTOYHOCTh 3HAHUH, YMEHUH U HaBBIKOB

2 0,5

1 0 IIposiBisieTcst MOMHOE UM MPAKTUYECKU TIOJHOE OTCYTCTBUE 3HAHUMN, YMEHHUM U HABBIKOB
*oIeHKa Mo OTACNbHOU JabopaTopHoi pabore (1 cemectp - 10 maGoparopHbIx pador, 2
cemecTp - 12 nabopatopHbIx paboT)

5.4 Ilepeuens TeM pedepaToB

Tembl pedpepatoB "Tunel xumuyeckoil cBsa3u" (1 cemectp), «OOmIME CBOWCTBa METAIOBY
(2-1 cemectp), «BBICOKOMONEKYISIpHBIE COCTUHEHHS. DKOJIOTrhyeckas 0e30MmacHOCTh Mpollecca
CO3/IaHUsl TIOJMMEPOB U MOMUMEpHBIX MaTepuanoB (IIM), mX HSKcIUlyaTallMd W YHUYTOXXEHUS
otxonoB [IM» (2-if cemecTp).

Pedepar nomxeH ObITh OGOpMIIEH B COOTBETCTBUM C YCTaHOBJICHHBIMU TPEOOBAHUSAMHU
TpebGoBaHust K 0QPOPMIICHHIO TEKCTOBOM YaCTH BBIITYCKHBIX KBaTH(PHUKAIMOHHBIX Pa0OT (MIPOEKTOB),
pedepaToB, KOHTPOJIBHBIX pabOT, OTYETOB MO MpPaKTHKaM, JlabopaTopHbIM pabotam. CTpyKTypa u
npasuia opopmienus. CK-CTO-TP-04-1.005-2015

Kpamkue memoouueckue ykazanus

[TuceMmeHHBIN pedepaT ABIsETCS 00s13aTENbHON paboTOil U HEOOXOAUMBIM YCIOBHEM IS
C/a4yMl TUCIUTUTHHEL.

O6bem pedepara — 15-20 crtpanun. Pedepar sBasercs ydeOHO-HCCIIETOBATEIHCKON
paboroii. 50 % Tekcra pedeparta T0HKEH COCTABIIATH OPUTHHAIILHBIN aBTOPCKUN TEKCT.

Crpykrypa pedepara. Pedepar momKeH COCTOATH M3: TUTYJA, COJIEPKAHUS C YKa3zaHUEM
CTpaHHUIl pa3fenoB pedepara, BBeACHHS (OTPa3UTh AaKTyaJbHOCTh TEMBI, €€ Ba)KHOCTb JUIS
NOHUMAaHHUS XUMHUYECKUX TIPOLECCOB, NPUHAMICKHOCTh K (YHIAMEHTAIBHBIM IOHATUSAM
XUMUH, OOO3HAYUTH MM W 3aJa9d MHCHbMEHHOW paboThl), OCHOBHOW YacTH, COJIEpKaiei
HECKOJIBKO pa3/ieioB/TNiaB (B KOHIE KaXKJIO# MIaBbl/pa3lena — KpaTKUE BBIBOIbBI), 3aKIIOUCHUS
(00603HAYUTH BBIBOJBI, KOTOPHIE JIOJKHBI COOTBETCTBOBAThH 33jJaduaM padOTHI; TMOCJIE BHIBOJIOB
00001IUTh M3YyYEHHBIM MaTepHuall, MOJBECTH UTOTM padOThl, OCHOBAHHBIE HAa aHAJIU3€ 3aKOHOB
XUMUH, PACCMOTPEHHBIX, CHCTEMAaTU3UPOBAHHBIX M TIIATEIbHO M3YYEHHBIX NpU pabore ¢
JUTEPaTypoii), CIIMCKA JTUTEPATyphbl (HE MEHEe S5-TW MCTOYHHUKOB). PedepaTsl CTYIEHTOB NOJKHBI
OTIINYATHCA.



Illkana oyenku

LICHKA QLB HHCaHUE
O b * 0]

CTyneHT JeMOHCTpUpyeT c(hOpMUPOBAHHOCTh KOMIIETEHIIMM Ha HTOTOBOM YPOBHE, OOHAPYKHMBAeT BCe
CTOpOHHEE, CHCTEMAaTHYECKOE U IIyOOKOe 3HaHHEe y4eOHOro MaTepHaa, yCBOWI OCHOBHYIO JIUTEPaTyp
5 12 Y ¥ 3HAKOM C JIOTIOJHUTEIILHON JINTEpaTypoii, peKOMEH/I0BAHHON IPOrPaMMOM, yMeeT CBOOOIHO BBIIIO
JIHATH NPAKTHYECKUE 3aJaHus1, IPEIyCMOTPEHHBIE IPOrpaMMOii, CBOOOIHO ONepHpyeT IPHOOPETEHHBI
mu 3HaHusIMH. OdopmiieHre pedepara 1 ero OpUrHHaIBLHOCTH COOTBETCTBYIOT YCTaHOBJIEHHBIM TPEOOB
AaHUAM.

CTyIeHT JeMOHCTPUPYET ChOpMUPOBaHHOCTH KOMIIETEHIINN HA CPETHEM YPOBHE: OCHOBHBIEC 3HAHHUS OC
BOCHBI, HO JIOIYCKAIOTCS HE3HAUUTENbHbIE OIINOKU, HETOUHOCTH, 3aTPYIHEHHS IPU BBITIOJIHEHUN aHaIl
4 10 M3a JTUTEPATYPhI, IEPECHOCE 3HAHUI U Ha HOBbIC, HECTaHAapTHBIC cUTyanuu. Pedepar odhopmiieH ¢ He3H
AQYUTEIHHBIMA 3aMeYaHusIMA. OpUTHHAIBHOCTH pedepara COOTBETCTBYET YCTAHOBICHHBIM TPEOOBaHUS
M.

CryzeHT JeMOHCTpUPYeT ChOPMHUPOBAHHOCTH KOMIIETCHIIH Ha 6a30BOM ypOBHE: B X0JI¢ KOHTPOJIBHBIX
MEPONPHUATHH JOMYCKAIOTCS 3HAYUTETIbHBIC OIIMOKH, IIPOSBIAETCS OTCYTCTBUE OTACNIBHBIX 3HAHUH, CT
3 7 YZEHT UCIIBITBIBAET 3HAUNTEIIbHBIC 3aTPY/JHEHUS TP ONIEPUPOBAHUM 3HAHUSAMHU IIPU MX IIEPEHOCE HA HO
Bble cuTyaruu. Pedepar odopmiieH co 3HaUMTEIbHBIMH 3aMedannsiMy. OpUrHHAIBHOCTD pedepara coo
TBETCTBYET YCTaHOBJICHHBIM TPEOOBAHHUSIM.

CryzmeHT JeMOHCTpHpYeT ChOPMUPOBAHHOCTS KOMIIETCHIMH Ha yPOBHE HIDKE 6a30BOTO, MPOSIBIAETCS
2 3 HEJ0CTaTOYHOCTh 3HaHui. OdopmieHne pedepara U €ro OPUrHHAIBHOCTD HE COOTBETCTBYIOT YCTaHOBIT
CHHBIM TPEOOBAHHSM.

1 0 ITposiBisieTcst MOJNHOE MM MPAKTHYECKHU MOJIHOE OTCyTcTBUE 3HaHui. Odopmiienue pedepara u ero op
UTMHAIBHOCTh HECOOTBETCTBYIOT YCTAHOBJICHHBIM TPEOOBAHUSIM.

*bannel 3a onuH pedepat (1-m cemectp - 1 pedepart, 2 cemectp - 2 pedepara)

5.5 IlpumMep pa3HOYPOBHEBBIX 32/1a4 U 3a/IaHUil

3aauu Mo AMCLUMIUIMHE BBIJAIOTCS KaKJIOMY CTYACHTY MHAMBHAyalbHO. BapuanTthl 3amay
npenctaBieHsl B ydyebHom mocobun T.K. Muxanpuenko. Xumwus: 3anauu, YNpakKHEHUS W
KOHTPOJIbHBIE 33/1aHu 10 oOmelt xumuu. — Bnagusocrok. M3narenscteo BI'YOC.

[Ipumep 3anau B 1-m cemectpe

Tema 3. Ctp. 5-6 (tema «CtpoeHue aromay) ydebHoro mocobusi T.K. MuxanbueHko.
Xumust: 3a1auu, ynpaXHEHUs U KOHTPOJIbHBIE 3a/IaHUS 110 00IIeH XUMUH.

Tema 4. Ctp. 6-9 yuebnoro (remsl: «llepuoandeckas cucrema snementoB JI.1.
MenneneeBay, «XUMUYECKasi CBSA3b U CTPOCHUE MOJIEKYI») yueOHoro mocodus T.K. MuxanpueHko.
Xumust: 3a1a4uu, YIpaKHEHUST U1 KOHTPOJIbHBIC 3aJaHuUs TT0 OOIICH XUMHH.

Tema 5. Ctp. 16-17 (Tema "CrocoObl BeIpakeHHsI KOHILIEHTpauuu pactsopa’); crp. 17-19
(Tema «MoHHO-MOJIEKYIIpHBIE (HOHHBIE) peakiuu ooMmeHa) yueonoro nmocoous: T.K. MuxanpueHko.
Xumus: 3a1auu, yOpaKHEHUS ¥ KOHTPOJIbHBIE 3aJJaHus 110 OOIIeH XUMUH.

Tema 6. Crtp. 9-11 (tema "DHepreTmka XHMHUYECKHX IPOIECCOB (TEPMOXUMUYECKUE
pacuets)"); ctp. 11-13 (Tema «Xumudeckoe CpoacTBO»), cTp. 14-15 (Tema «XumMudeckass KWHETHKA
u paBHOBecue») yueOHoro mocobus T.K. Muxanpuenko. Xumus: 3afaud, YOpaKHEHUS U
KOHTPOJIbHBIE 3a/IaHUsI 110 0OIIeH XUMHUU.

Bcero 8 3amau

ITpumep 3aga4d Bo 2-M ceMecTpe:

Tema 2. Crp. 19-29 (tembr: «OKHCTUTEIHHO-BOCCTAHOBUTEIBHBIE  PEAKIIUNY,
«INEeKTPOHHBIE MOTEHIIMAIBI M 3JIEKTPOJIBIKYIIINE CHUIIBD), «DIEKTpoiu3y», «Koppo3us MeTannos»)
u cTp. 30-33 (Tema «OOmMe cBoiicTBa MeTaiioBy») yueoHoro nmocodous T.K. MuxansueHko "Xumus.
3anaun, ynpaxHeHUs] U KOHTPOJIbHBIE 3aJaHus 110 o01Ie xumun'.

Bcero 5 3amau

Kpamkue memoouueckue ykazanus

KaxxgoMy CTyneHThl BBIJAIOTCS WHIAUBUAYaJIbHbIC 3a/laHus. 3a/ladyd BBITOJHSIOTCS bIB
MUCbMEHHOM BHUJE€ M JOJDKHBI OBITh OGOpMIICHBI B BHUAE oOT4YeTa. [Ipu BBIMOTHEHUUW 3a1a4d
pPEKOMEHJI0BaHa OCHOBHas M JIONOJHUTENbHAs Jjureparypa. OTIenbHbIE BapHaHThl 3ajad
pa3buparoTcs B ayIUTOPUN U Ha KOHCYJIbTAIUH.

Illkana oyenku

| Orenka | Bamner* | Bamer** | Omnucanue




| 2 Bce pacueTsl BHIIOJIHEHBI IPABHIIBHO, CTYACHT MOXKET OOBSICHUTD (PU3HUYECKUIT CMBICT
HOJIyYCHHBIX PE3YJIbTATOB, ClIEIaTh BBIBO/
0.75 15 Bce pacueTs! BHIIOIHEHB! IPABIIIBHO, CTYACHT MOXKET OOBSICHUTD (DH3HIECKUH CMBICI
’ ’ TIOJIy4EHHBIX PE3yJIbTaTOB, HE MOXKET CIIEIaTh BBIBOJ
0.5 1 Bce pacueTs! BHIIOIHEHB! IPAaBHIBHO, CTYACHT HE MOXET OOBSCHUTD (PM3NIECKHUI CMBI
’ CJI [IOJTY4CHHBIX PE3YJIbTATOB, HE MOXKET CIEJIaTh BBIBOJ
0 0 PacueTsl BBINOJIHEHBI HETIPABUIIBHO B OTAEIBHOM YacTH 3a1a4y, B CBS3U C YeM IOJIy4eH
HEBEPHBIN pe3yibTaT
0 0 PacueTbl BBINOIHEHBI HENPaBUIBHO

*Bamnel 3a oTaenbHy0 3a1auy B 1 cemectpe - 10 3amau
**Bbaniel 32 OTASNTBHYIO 337a49y BO 2 ceMecTpe - 5 3a1a4
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