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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)

Pe3yJ'H)TaTI)I 06yquH$1 110 JUCHUIIIIUHE

Kon
pe3yib dopmMyupoBKa pe3ybTaTa

Tara

Kon u popmynmpoBka

Haszparme OITOII BO, | Komxu hopmymuposka WHANKATOpa
COKpamcHHOEC KOMIIETCHIINH JOCTHXKCHUA

KOMITETEeHIINN




05.03.06 «3Okonorusa u
MPUPOOIOIH30BAHUE)
(B-211)

OIIK-1 : Crocoben
MPUMEHSTH 0a30BbIC
3HAHUS
(byHIaMEHTAIBHBIX
pasmesioB HayK O
3emite,
€CTECTBCHHOHAYYHOTO
Y1 MaTeMaTHYECKOro
LHUKIIOB TIPH PEIICHUU
3a/1a4 B 00J1acTH
9KOJIOTHH U
MIPUPOIOTIOE30BAHUS

OIIK-1.3x :
IIpumensier 6a30BbIe
3HAHUS XUMHHU TIPU
MIPOBEICHUH XUMHKO-
AHAJUTUYECKUX
HMCCIIEOBAaHUMN B
00J1aCTH DKOJIOTUH U
[IPUPOIOIIOIB30BAHMUS

P1

3Hanue

(byHIaMECHTaIBHBIX
pa3aesioB XUMHUH, B
00BeEME,
HEOOXOIUMOM ISt
OCBOEHHS
XAMHYECKHX OCHOB B
JKOJIOTHH U
MIPUPOOTIOTIH30BAHUS,
XHUMHYECKUX CUCTEM:
pPacTBOpOB,
KaTajau3aTopoB U
KaTaJIMTHYECKUX
CHUCTEM, TUCIIEPCHBIX,
AIEKTPOXUMHUIECKUE
CHCTEM; OCHOB
XHUMHYECKOM
TEPMOJMHAMUKU U
KHHETHKH:
SHEPreTHKU
XAMHAYECKUX
TIPOIIECCOB,
XAMHYECKOTO U
(hazoBoro paBHOBECHS,
CKOpPOCTH pEaKIny 1
METOJIOB €€
pEryJIMpOBaHHUS,
KoJie0aTeNbHBIX
peakuuii;
peaKkunOHHOU
CIIOCOOHOCTH
BEIIIECTB;
TIepUOIUIECKON
CHCTEMEI DJIEMEHTOB;
MOJINMEPOB,
OJINTOMEPOB U UX
CHUHTE3Q;
peaKkunOHHOU
CIIOCOOHOCTH
BEILIECTB; CBOMCTBA
BEIIECTB.

P/I2

3HaHue

TEOPETHYECKHX
ACIIEKTOB IIPUMEHEHHS
METOJIOB 0TOOpa pod
U aHAITUTUYECKOTrO
OIPE/ICIICHHS BEIECTE
B KOMIIOHEHTaX
OKpYKaloIIeH cpeibl
(HOpMAaTHBHO-
METOJIUECKYI0 0a3y,
MTOPSIIOK BBITIOJTHEHHUS
paobor,
MIPOTOKOJINPOBAHUE
JTaIoB
9KCIIEPUMECHTA), B
COOTBETCTBHH C
3aj1a4amu B
poeCCHOHATBHOM
JIeSTENbHOCTH




P/I3

YMmenue

MIPOBOJUTH PacyeThl
KOHIIEHTpAlUU
pPacTBOPOB pa3IMYHBIX
COCAMHEHUH,
OTIPEe/IeIISATh
W3MEHEHUE
KOHLIEHTpaLuil Ipu
MIPOTEKaHUU
XUMHUUYECKHUX PEaKLIMH,
OTIpeJICIIATh
TEPMOJUHAMHUYECKHE
XapaKTePUCTUKA
XUMHYECKHX PEaKIui
U paBHOBECHBIE
KOHIICHTPaLlu’
BELIECTB, TPOBOJIUTH
OUYHCTKY BEILECTB B
1a00paTOPHBIX
YCIIOBUSIX, OTIPEICIISTE
OCHOBHBIC
¢dusmueckne
XapaKTePUCTUKU
OpTraHUYECKUX
BEILECTB

P4

YmMmenue

UCIIOJIb30BaTh
CTIeIIaTbHBIC METOIBI
(xumMmKo-
AHATUTUIECKHE) B
po¢eCCHOHATBHOM
JICSTSIBHOCTH

P15

HaBpik

BBITIOTHEHUS
OCHOBHBIX
XUMHUYECKHX
n1a00paTOPHBIX
orepauii, BlajacHus
METOJIaMu
onpenenexus pH
pacTBOpPOB U
oTIpeIeIeHUs
KOHLIEHTpauui B
pacTBopax, METOJlaMH1
CHHTE3a
HEOPraHMYeCKHX 1
OpraHHYECKUX
COEJIMHEHUI

P16

HaBrix

MIPUMEHCHHUS
XMMHUYECKHX METOJIOB
JUISL peLieHus 3a/1a4 B
npo¢eccroHaIbHOM
JeSATENbHOCTH

2 MecTo qucuumiannsl (MoayJsi) B ctpykrype OINIOII

Juctunnuna «XuMHsD» OTHOCUTCS K 4acTH y4eOHOro miiaHa, GopMUpPYeMOil ydyaCTHUKaMH
00pa3oBaTeNbHBIX OTHOIIEHHUH. JuciumiarHa 0azupyeTcs Ha KOMIOETEHIUIX, chOPMUPOBAHHBIX HA

MPEbIIYIIeM YPOBHE 00pa30BaHUS.

3. O0beM TUCHMILUTHHBI (MOYJIA)

O6beM nuCIMIUIMHBL (MOXIYNA) B 3a4eTHBIX €IMHHUIIAX C YKa3aHHEM KOJMYECTBA
aKaJeMHUYECKUX 4YacoB, BBIJEJICHHBIX Ha KOHTAaKTHYIO paboTy c oOydarommmucs (1O BHUJAM
y4eOHBIX 3aHATUI) U HA CAMOCTOSITENFHYIO paboTy, MPUBE/ICH B TabIuUIE 2.



Tabnuna 2 — O6mmas TpyI0eMKOCTh JUCIUTIITTHBI

Tpyno- i
CemeeT™p | eyrocts O0BbeM KOHTAKTHOI1 paboThI (yac)
dopma y (000) B dopma
Hassanune OIIOII BO | oOyue- acre Y AynutopHas Heay - CPC aTTec-
st Y11 Kypc TOpHast At
(390, .E.) Bcero
0300) nek. | mpak. | ma6. | ITA | KCP
05.03.06 Sxonorma u | qyy | g 1 4 7 36| o |36 | 1| o | 3
HPHUPOAONOIIb30BAHHE
05.03.06 Sxonorma u | g,y | g 2 5 73 36| o |36 | 1| o |10 5
PHPOIOTIOIb30BAHHE

4 CTpyKTYypa U cojiepKaHue TUCUUILTHHBI (MOTYJIs)

4.1 CrpykTrypa gucuuniauasl (moayJs) xisga OPO

y4eOHBIM IJIAaHOM, TpUBeeH B Tadmuie 3.1

Tekymero koutpos st OO

TemaTHueckuil miaH, OTpaXKaroIUK coAepKaHUe TUCHUILUINHBI (IEpEUEHb Pa3AeiioB U TEM),
CTPYKTYpUPOBAHHOE IO BUIAaM Yy4eOHBIX 3aHATUN C yKa3aHHMEM HX OObEMOB B COOTBETCTBUM C

Tabmuua 3.1 — Paznmensl qucuuruiHel (MOAYAs), BUIBI yU4eOHOW AEATEIBHOCTH M (HOPMBI

Kon pe- Kon-Bo yacoB, OTBeeHHOE HA
dopma
No Ha3Banue Tembl 3yJIbTaTa
Jlex IIpakr JIab CPC TEKYILEro KOHTPOJIs
00y4eHuUs
1 cemecTp
BBeneHue B AMCHUIIIAHY. CobecenoBanue, 3aIuTa
Pa1, PA3,
1 | Kiaccsl HeopraHMYEeCKUX PIIS 4 0 4 9 oTyeTa 1o
COCTMHEHHI nabopaTopHoii padborte
CobeceoBanue, 3aliuTa
2 A(;r:}l;/ll/[};o-MoneKyns{pHoe PZ[}I),IL I;IB, 4 0 4 9 oTYCTA 110
Y nabopatopHoii pabote
CtpoeHue atoMa u CobecenoBanue,
3 | Tepuoanyeckas crctema P11, PA3, 4 0 4 ] peleHue 3a1ay, 3amuTa
anemenTos J[.W. P13, P15 oTYeTa Mo
MeHpeneeBa nabopatopHoii pabore
CobecenoBanue,
P11, P11, peleHue 3a1a4, 3aurTa
4 )i“M“::ICK;" CB"f;’a" P/I3, P/I3, 4 0 2 9 OTHeTA 10
CTPOCHHE BEtIeCe PaS nabopatopHoii padore,
3ammra pedepara
P11, P2, CobecenoBanue,
P13, P3, pelieHue 3a1a4, 3amuTa
5 | PactBopsl PJI4. PIIS, 12 0 14 18 oTUCTA 0
P/16 71a00paTOpHBIM paboTam
PI1, P2, CobecemoBanue,
OCHOBHBIE 3aKOHOMEPHOCTH
P13, P13, pelieHure 3a1a4, 3amuTa
6 | mpoTeKaHUs XMMUYECKUX 8 0 8 18
DOLECCOB P14, PAS5, OoT4eTa Mo
port PJ16 11a00paToOpHBIM paboTam
2 ceMecTp
CobecenoBanue -
Komnnurarusasie cBoiicTBa OTBCTRI Ha
7 | pacreopos PI1, PJI3, 4 0 6 20 KOHTPOJIbHBIE BOIIPOCHI,
p p PJIS, PJ16 3alInTa OTYeTa 110
nabopaTopHBIM paboTam
CobecenoBaHnue, 3alIuTa
OKUCITUTENBHO-
BOCCTaHOBUTEJIbHBIE U PAL P, OTHCTOB 1O
8 Pa3, PA3, 14 0 14 20 mabopaToOpHBIM
ANEKTPOXUMUIECKUE
PS5 paboram, perieHne
MIPOLIECCHI
3anay, 3ammra pedepara
PA1, P2, CobecenoBanue, 3aluTa
9 OU3NKO-XUMUSI AUCTIEPCHBIX PII3. PIIS, 3 0 3 20 OTUCTOR 110
CUCTEM N
P/16 nabopatopHoii pabore




. CobecenoBanmue, 3aluTa
10 DJeMeHThl OpraHuYecKOi P11, PA3, 6 0 6 20 OTUCTOB 110
XUMHH PS5
112a00paTOpHBIM paboTaM
CobeceoBaHue, 3aliuTa
1 OpraHu4eckue u PA1, PI1, 4 0 ) 27 OTYETOB TI0
HEOPTraHW4YECKUe MMOTUMEPbI P3, PS nabopatopHoii padore,
3amura pedepara
HToro no tadaune 72 0 72 178

4.2 CopepsxaHue pa3iesioB M TeM TUCHUILIHHBI (MoayJs) niast ODO

1 cemecTp

Tema 1 Bseoenue 6 oucyunauny. Knaccol neopeanuueckux coeOuneHull.

Coneprxanue TeMbl: Benenue B qucuumuinny. [Ipenmer, 3agaun u metoasl xumuu. [Ipocteie
U cloxHble BenlecTBa. Kiaccudukanus npocThiX U CIOXHBIX BemecTB. Okcuabl. Knaccuduxanms
okcuoB. HeconeoOpasyromme u cosneoOpasyromue okcuasl. Kimaccudukamnms coeoOpa3yronmx
okcuioB. [lonydyenue u xumMudeckue cBoiicTBa okcunoB. OcHoBanus. Kinaccugukanus ocHOBaHUH.
[TonyyeHnue ocHOBaHMA. XUMHUYECKHME CBOWCTBA IIEJOYEH, HEPACTBOPHUMBIX M aM(OTEpHBIX
ocHoBaHuil. Kucnorel. Krnaccuduxamus kucnor. [lomydyenue kucior. XuMHYECKHE CBOWMCTBA
kucinotT. Comu. Knaccudukanus coneid. Cpennue, Kucible, OCHOBHbE coiu. CrnocoObl HX
MIOJly4YeHUs1 U XUMudeckue coicTBa. KoMmiuiekcHble coenuHeHus. MIx oOpa3oBaHHME U CTPOECHHE.
BHyTpeHHSAS M BHEIIHAA cepbl KOMIUIEKCHOrO coeAuHeHUs. CBA3b XUMHUM C JPYTMMHU HayKaMH.
XUMUS U HKOJIOTHYECKUE MPOOIIEMBI.

@opMBl U METOJABI MPOBEACHMS 3aHATHUI 1O TeMe, NpPUMEHseMble 00pa30BaTEIbHbIC
TEXHOJIOTMM: JIEKIMOHHBIC 3aHATUA: TPAaJULMOHHAs M AaKTHBHAs JIEKIHA C MCIOJIb30BaHUEM
Ipe3eHTAalHi; TabopaTopHble 3aHATH: JabopaTopHas pabora.

Bunpl camocTOATENbHONH TIOATOTOBKM CTYACHTOB IO Teme: Pabora ¢ mauTeparypoid.
[TonroroBka k mnaboparopubiM pabortam: "llomyuenue kucnor”", "llomyueHwe ocHOBaHUU'",
"IlonydyeHue conei" - OTBETHI HA KOHTPOJIBHBIE BOIPOCH! U BBHINOJIHEHHUE YIIPa)KHEHUH (HanmucaHue
TEOPETHYECKOM YaCTH OTYETa) METOJIMUECKUX YKa3aHUH.

Tema 2 AmomHO-MONEKYAAPHOE YUeHue.

Conepxxanue Temsl: BemectBo. Bunbl xumuueckux peakuuil. OCHOBHBIE TOHATHUS U 3aKOHBI
XUMUHU. ATOMHO-MOJIEKYJIIPHOE YueHHe. ATOMHasi U MOJIEKYJIsipHas Macca. MoJb, MoJiipHas Macca
BEIIIECTBA, B3aMMOCBA3b MAacChl, KOJMYECTBA W MOJSPHOM MACChl BEHIECTBA. XWMHYECKHI
SKBUBAJICHT, (PAKTOP SKBUBAJICHTHOCTH, YUCIIO KBUBAJCHTHOCTH. DKBUBAJICHT M MOJISIpHAs Macca
SKBUBAJICHTA MPOCTHIX U CIOKHBIX BEIIECTB. 3aKOH SKBUBAJICHTOB.

@opMBl U METOJABI TPOBEACHHS 3aHATHI MO TeMe, NpUMEHseMble 00pa3oBaTeIbHbIC
TEXHOJIOTMM: JICKIMOHHBIE 3aHATUS: TPAAUIMOHHAs M AaKTHUBHAs JIEKIUS C HCIOJIb30BAaHUEM
MIPE3CHTAINIA; Ta00paTOPHEIC 3aHATHS: JabopaTopHas padboTa.

Bunael camocTosITENbHON TMOATOTOBKH CTYAGHTOB MO Teme: Pabora ¢ muTepaTypoil.
[ToaroroBka k nabopaTopHOl pabore «OrmpeneracHne MOJISIPHOW MacChl SKBUBAJICHTA METAUIa» -
OTBETHl Ha KOHTPOJBHBIE BOIPOCHI (HAMHCAHUE TEOPETHYECKON YacTH OTYEeTa) METOJAMYECKHUX
yKa3aHUi.

Tema 3 Cmpoenue amoma u nepuoouueckas cucmema siemenmos . 1. Menoeneesa.

Cognepxxanrie TeMbl: OCHOBHBIE JTamlbl W JUAJEKTUKA Pa3BUTUS MPEICTABICHUNA O
CYILLIECTBOBAaHUM M CTPOEHMM aToMoB. CTpoeHHE aTOMOB: SpO, JIEKTPOHBI, X 3apsA] U Macca.
KBaHTOBBII XapakTep M3Iy4eHUs M MOMIONIeHUs 3Hepruu. YpaBHeHue [lmanka. KopmyckymspHo-
BOJIHOBOM Ayaiu3M MUKpodacTHll. Jlyanu3m 3JeKTPOHOB M MPUHIUII HeompeaeneHHocTu. [lonsarue
opOuTanu. DieKTpoHHOEe oOnako. KBaHTOBBIE umMcla: TIaBHOE KBAaHTOBOE YHCIIO, OPOUTAIBHOE,
MarHMTHOE, CIIMHOBOE KBaHTOBOE uncio. Popma s-, p-, d-opOutaneid. DNeKTpOHHAs U SJIEKTPOHHO-
rpaduyeckas Gopmbl cTpoeHus aroma. llopsok 3amoyiHeHUsT aTOMHBIX opOuTtaneit. [TpuHIumn
[Taynmu. IlpuHmun HaumeHbiied sHeprun (mBa mnpaBwia KieukoBckoro). Ilpuamun ['yHpa.



Ilepnonnueckuit 3axkoH .M. MenneneeBa u ero TpakTOBKA Ha OCHOBAHWM COBPEMEHHON TEOPUHU
CTpOEHHS aToMa. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

@opMbl M METOJbl NPOBENEHUS 3aHATUH IO TeMme, NpUMEHseMble 00pa3oBaTelbHbIC
TEXHOJOTMM: JIEKLIMOHHBIE 3aHATUSA: TPAJUIMOHHAs M AaKTUBHAs JIEKIHS C MCIOJIb30BaHUEM
MIPE3CHTAIIN; Ta0OpaTOPHBIC 3aHATHS: JabopaTopHas padboTa, peleHne 3a1ad.

Buapsl caMocTosTENbHOM MMOATOTOBKM CTYACHTOB M0 Teme: Pabora ¢ aureparypoi.
[TonroroBka k maboparopHoit pabore «CTpoeHue atomMa M MepUuoudecKasl CUCTEMa JIEMEHTOB -
OTBEThl Ha KOHTPOJIbHBIE BOIPOCHI (HAMMCaHUE TEOPETUYECKOM YacTHU OT4YEeTa) METOAMYECKUX
yKa3aHUH; MOATOTOBKA K IPAKTHUECKOM dYacTu paboThl. Pemenue 3amau mo teme «CTpoeHue
aToMay.

Tema 4 Xumuueckas ce:a3b u cmpoeHue gewjecmad.

Conepxanne Tembl: OCHOBHBIE BUABI XUMUYECKON cBsi3U. KoBaneHTHast cBs3b. [losspHas,
HEeMnoJsipHasi, mpuMepbl. JIOHOPHO-aKIENTOPHBIH MeXaHu3M o0pa3oBaHUsS CBA3M. HacwlaemMocTh
KOBQJICHTHOW CBSI3W, HaIpaBlICHHOCTb. VOHHasg CBsA3b Kak IPEACNIbHBIA Ciydald NOJIIpU3aluu
KOBaJICHTHOW  CBs3W.  [uOpummsanus  aroMHBIX — opOutaneil.  Tumbl — rubpuauzanuu.
[IpocTpaHcTBEHHOE PACIOIOKEHUE ATOMOB B MOJIEKYJIaX.

®opMBl U METOIBI TPOBEICHUS 3aHATHUA TO TeMe, MNPUMEHsIEMbIe OOpa30BaTEIbHbIC
TEXHOJIOTMM: JICKIMOHHBIE 3aHATUS: TPAAUIMOHHAs M AaKTHUBHAs JIEKIUS C HCIOJIb30BAaHUEM
Mpe3eHTAINIA; Ta00PAaTOPHEIEC 3aHATHS: labopaTopHas paboTa, perieHrne 3a1ad.

Bunpl camMocTOATENbHONH TOATOTOBKM CTYACHTOB IO Teme: Pabora ¢ JuTeparypoi.
[ToaroroBka k mabopaTopHOil pabore "Xumuueckas CBS3b M CTPOCHHE BellecTBA" - HAlHMCaHUE
pedepara «Tunbsl XUMUYECKOH cBs3u». Pemenue 3amad mo temam «llepwommdeckas cuctema
sanemenToB /.M. MenneneeBay, « XuMuueckas CBA3b U CTPOECHUE MOJIEKYID».

Tema 5 Pacmeopul.

Copnepxxanrie Tembl: OCHOBHBIE OIPEACICHUS: PACTBOP, PACTBOPUTEIb, PACTBOPEHHOE
BemiecTBo. PactBoprMocTs BenecTB. HachimenHslit pactBop. CriocoOb! BEIpaKEHUS! KOHIICHTPALUU
pactBopoB. ['mapaTtHas teopusi pactBopoB .M. MenaeneeBa. DHepreTrka nporecca pacTBOPEHUS.
OCHOBHBIE TOJIOKEHHUSI TEOPUM AJIEKTPOJUTUUYECKOW Auccounanuu. PaBHoBecue B pacTBoOpax
DIIEKTPOJIUTOB. DJIEKTPOJIMTHYECKAsl AMCCONMAIs BOAbl. bydepHbie cucremsr (kapOoHart-
rupokapOoHaTtHas OydepHas cuctremMa MUPOBOro OKeaHa, IMOYBEHHBIC Oy(depHBIE CHCTEMBI).
I'mpponus conent. .

®opMBl W METOABI TPOBEICHUS 3aHATHUA TO TEeMe, NPUMEHsIEMbIe O0Opa30BaTEIbHBIC
TEXHOJIOTMM: JIEKUMOHHOE 3aHSTHE: TpPAJAULMOHHAas M AaKTUBHas JEKLUUS C HCHOJIb30BaHUEM
MPE3CHTAINIA; Ta00paTOPHEIC 3aHATHS: TAOOpATOPHBIE pabOTHI, pEIICHUE 3a/ad.

Bunpl camMocTOATENbHONH TOJATOTOBKM CTYACHTOB IO Teme: Pabora ¢ JuTepaTypoi.
[ToaroroBka k maboparopHbiM pabotam («OmpeneneHue KOHIICHTPAIMH pAcTBOpa IIEIOU,
«Omnpenenenue pH pacTBOPOB HEKOTOPBIX BEIIECTBY», «Peakuuu MOHHOrO oOmeHay, «lumponus
conmeii. OmpeneneHne peaklMU CpPeIbl») - OTBETbl HA KOHTPOJBHBIE BOMPOCH (HAIMCAHHE
TEOPETUYECKOW YacTH OTYeTa) METONMYECKHUX ykazaHuid. Pemenue 3amad mo temam «CrocoObl
BBIPOKCHHS KOHIIEHTPAIINH pacTBopay, «MoHHO-MOJNEKyIsIpHbIe (MOHHBIC) PEaKIui OOMeHa.

Tema 6 Ocnognvie 3aKOHOMEPHOCTIU NPOMEKAHUS XUMUYECKUX NPOYECCO8.

Conepxanve TeMbl: XUMUYECKass KMHETHKAa M KaTtain3. CKOPOCTh XMMHYECKOW pEaKIHH.
Hctunnas u cpeass. @akTopsl, BIUSIONINE HA CKOPOCTh peakinu. KuHetndyeckas KiaccupuKanus
peakuuii. [IoHsiTHE O MOPSAKE MOJEKYISIPHOCTH peakiuu. KoHcTaHTa CKOpPOCTH peakiuu MEpBOTro
nopsika. 3aBUCUMOCTb CKOPOCTH PEaKIUU OT TeMIepaTypbl. AKTUBHbIE MoJeKyibl. [loHsTHe 06
SHEPruM aKTHBalMM. YpaBHeHHEe AppeHuyca. [lonstue o katanuze. MexaHu3M JeHCTBUS
karanu3aTopoB. IloHaTne o xumuyeckom paBHOBecHU. CMEIIEHHWE PAaBHOBECHS IMPH HW3MEHEHUU
KOHILIEHTpauuu, temneparypsl, JaeineHud. [lpunuun Jle—Illarenbe. OCHOBBI XMMHYECKOU
TEPMOJMHAMHKH. 3aKOH COXpPAHEHHUS OJHEPTUU. BHYTpEHHSs »JHEprus, Temiora U padoTa.
MareMaTnueckoe BBIpaKCHHE TIEPBOTO Hadaja TEPMOJMHAMHUKU B pa3HbIX ycioBusx (V=Const,



p=Const). TeruoBoit ekt peaknmu. 3akoH Iecca u ero cneactBus. CTaHZAPTHBIC TETJIOTHI
oOpa3oBanusi u cropanusa. OOpatumble U HeoOpaTumble Tmpouecchl. DopMyIHpOBKa U
MaTeMaTHYeCKOe BBIPaKEHHE BTOPOTo Havyana TepMoaruHaMuku. [Tonstue o0 suTponuu. [lonsrue o
TEPMOJMHAMHYECKUX MOTEHIManax. JHeprust lenpmromnbia. DHeprus [ubb6ca. Mcmonb3oBanue
ATHUX SHEPrHH Ui ONpeIesIEHUs HAallPAaBJICHHOCTH IpoIiecca.

@opMbl M METOJbl NPOBEAEHUS 3aHATUH IO TeMme, NpUMEHseMble 00pa3oBaTeIbHbIC
TEXHOJOTMH: JIEKIIMOHHbIE 3aHATUS: TPAJUIMOHHAs M AaKTUBHAs JIEKIHS C MCIOJIb30BaHUEM
Ipe3eHTalNi; 1abopaTopHble 3aHATH: Ja00paTOpHbBIE pabOThI, pellIeHHUE 3ajau.

Bunbl caMocTOsTeNhHONH TOATOTOBKH CTYACHTOB 1o Teme: PabGora ¢ nuteparypoil.
[TonroroBka Kk nabopartopHbiM pabotam («OHTpomnus. OuHeprusi [ubb6ca. Hampasnenue
XMUMUYECKOro mporieccay, «CKOpocTh XUMUYECKUX PEaKIMi, XUMUYECKOe PaBHOBECHE)) - OTBETHI
Ha KOHTPOJIBHBIE BOIPOCHI (HAIlMCAaHUE TEOPETUYECKON YacTH OTYETa) METOAMYECKHMX YyKa3aHUil.
Pemenne 3aga4 no temam «OHepreTMka XMMHUYECKHX MPOLECCOB (TEPMOXMMHUYECKHE PACUEThI)»,
«XHUMHUYECKOE CPOJICTBOY, « XUMHUUECKAsi KWHETHKA U PAaBHOBECHUEY.

2 cemecTp

Tema 7 KonnueamusHule ceoucmea pacmeopos.

Conepxanrie Tembl: KoJTMraTHMBHBIE CBOMCTBA PAcTBOPOB HEAIEKTPOauTOB. OcMmoc.
OcmoTHueckoe 1 ocMoTHYeckoe JaBieHue. 3akoH Banr-I'odda. 3akon Payns u ero ciaencrsus (2-
oif u 3-it 3akonsl Payins). KonnmuraTiuBHbIE CBOWCTBA PAacTBOPOB AJIEKTPOIHUTOB. DOYIUTMOCKOIHSA,
KPHUOCKOIIHS.

@opMbl M METOJbl NPOBEAEHUS 3aHATUH IO TeMme, NpUMEHseMble 00pa3oBaTelbHbIC
TEXHOJOTUM: JIeKUMOHHbIE 3aHATHS: TpPaJAWLMOHHAs W AaKTUBHAs JIEKIMS C MCIOJIb30BAaHUEM
npe3eHTanui. JlabopatopHsle 3aHATHA: 1a00paTOpHbIE PAOOTHI.

Bunbl caMocTOsTENbHONH TOATOTOBKH CTYACHTOB 1o Teme: Pabora ¢ muteparypoil.
[TonroroBka k JsabopaTopHbiM pabotam «KomnuratuBHbele cBoiicTBa pactBopoB. Ocmoc.
OcmoTHueckoe naBieHue», «Crnoco0bl BEIpaXKEHUSI COCTaBa pacTBOPOB. 3aKOHBI Payish» - OTBETHI
Ha KOHTPOJIbHBIE BOIIPOCH] (HAIMCAHUE TEOPETUUECKON YaCTH OTUETa) METOINYECKUX YKA3aHUH.

Tema 8 OxucaumenvHo-60CCMaAHOBUMENbHbIE U INEKMPOXUMULECKUE NPOYECCHI.

Conepxanue Tembl: OKHCIUTENbHO-BOCCTaHOBUTENbHbIE peakuuu (OBP). YpaBuuBanue
OBP. Tunmer OBP. O6mme cBoiictBa MeTauioB. DOpMBl HAXOXKJECHHUS METAJJIOB B IIPHPOJE.
dusnueckue cBoiicTBa MeTamioB. Kpucrammmueckas pemerka MetamioB. OcoOEHHOCTH CTPOEHUS
aTOMOB MeTajuioB. Pasznuuue B CTPOEHMHM BHEIIHETO 3HEPreTUYECKOr0 YPOBHS Yy METalIOB U
HEMETAIJIOB. ATOMBI METAJUIOB IMaBHBIX M MOOOYHBIX moArpymi.llomydyeHne MeTannoB U3 UX
coeuHeHU. XHMMHUYECKHE CBOMCTBA METAUIOB. OJEKTPOXUMHUYECKUN psiieé HaNpsKEHUH
METaJJIOB. 3HAYEHHWE METAUIOB B JKM3HM YeNOBeKa. OJIEKTPOJHbIE MOTEHLHUAIbl. MexaHu3Mm
BO3HUKHOBEHHUS 3JIEKTPOAHOrO0 mMoTeHuuana. Bogopoanslii snektpoa. Psan  crangapTHBIX
ANEKTPOJHBIX TOTEHIMAJIOB MeTauioB. [anmpBanmueckuit anemeHt. Omnpenenenue IJ[C
rajJibBaHUYeCcKoro 3neMenTa Jlannans-SAkoou. Konnentpamuonnsie nenu, pacuetr 3/]C nmo Gpopmyme
Hepucra. Kopposus meramioB. Buabl koppo3un. AHOJIHBIE U KaTOJHBIE TPOLIECCHI, IPOTEKAIOIINE
IpU ANEKTPOXUMUYECKON KOPpPO3UM METauIoB. Bompochl 3K0JIOTHH, CBSI3aHHBIE C KOppo3uei
MeTannoB. Mepbl 60pbObI ¢ KOPPO3HEii: aHOMHOE MOKPHITHE (OLMHKOBAHHOE JKEJIe30), KaTOIHOE
MOKpBITHE (JTy>)kKeHOoe kene30). [IporekropHas 3ammra. DnekTposiu3. CyIIHOCTh 3JIEKTPOJIU3a.
DJIEKTPOJIN3 PACIUIABOB M PACTBOPOB. DJIEKTPOJIU3 C HEPACTBOPUMBIM aHOJOM. 3akoHbl Dapajes.
ITpakTHyeckoe NpUMEHEHNE IIEKTPOIIN3a.

@opMBl U METOABI NPOBEIACHMS 3aHATHUI 1O TeMe, NpPUMEHsEeMble 00pa30BaTEIbHBIC
TexHOoJOoruM: JIeKUMOHHbIE 3aHATHS: TPAAULMOHHAS W AaKTUBHAS JIEKIHS C HCIOIb30BAaHHEM
npe3eHTanuii. JlaboparopHble 3aHATHSA: Ta00OpaTOpHbIe PadOTHI, PEIICHUE 3a/1a4.

Bunel camocTosTeNnbHOM MOATOTOBKH CTYAEHTOB MO TeMme: OTBEThl Ha KOHTPOJIbHBIE
Bonpockl. [Toaroroska k naboparopusiM padotam ("OKUCIUTETHHO-BOCCTAHOBUTENBHbIE peakiuu',
"Ob6umme cBoiictBa MetayuoB", '"l'anpBanmueckwe osnemeHthl”, "Kopposust meranios',
"OnekTpoau3") — OTBETHl Ha KOHTPOJIbHBIE BOMPOCH! (HamMCaHWE TEOPETUYECKOW YacTh OTYETa)



METOJIMYECKUX yKa3aHui. Pemenue 3anay.

Tema 9 Quzurxo-xumus OUCNEPCHBIX CUCTNEM.

Coneprxkanne Tembl: OcHOBHBIE Tpu3Haku aucnepcHbix cucteM (IC). ucnepcHas cucrema,
JIUCTIEpTHpOBaHue, aucriepcHass (asza W gucrepcuoHHas cpena. Xapaktepuele mnpuszHaku JIC:
reTepOreHHOCTh U JUCHEPCHOCTh. CBA3b JUCHEPCHOCTH C Ppa3sMEPOM YacTHUll; yAeJbHas
noBepxHocTh. Kmaccudukanmss JIC: mo IUCTIEPCHOCTH, 10 arperaTHOMy COCTOSIHUIO, IO
MexdazHoMy B3auMoaelcTBuio. lomyuenne komumouaHbIX cucTeM. ONTHYECKHe U MOJEKYISPHO-
KUHETHYECKHE CBOMCTBA. DJIEKTPUYECKHE CBOWCTBA, CTAOMIM3AlMsl W KOArylslusi 30Jei.
CrpykrypHo-mexanndeckue cBoiictBa JIC. MukporereporeHHble U rpyO0OJUCIEPCHBIE CHCTEMBI.
[IpuponHble TeTepOTeHHBIE CUCTEMBl (MPUPOAHBIE CpEAbl M JKUBBIE OpPraHU3MBbI). MeToabl
aHAJIMTUYECKOM XMMHU (IIPOBEJIEHUE XHMHMKO-AaHAJUTHUUYECKOTO aHajlu3a MPUPOIHBIX Cpexn).
BrinonHeHe OCHOBHBIX XMMHUYECKUX JIa0OpATOPHBIX OINEpalfil Al MPOBEAEHUS T€OXUMHUECKUX
uccnenoBanuii. [IpuMeHeHHe QU3MKO-XMMHYECKMX METOJOB B MpodecCHOHATbHON cdepe
(3xonoruueckasi 0€30MacHOCTB).

@opMBl U METOABI TPOBEACHHS 3aHATHI MO TeMe, NpUMEHseMble 00pa3oBaTeIbHbIC
TEXHOJIOTMM: JIEKIMOHHbIE 3aHATHS: TpPaJAULMOHHAs W AaKTUBHAs JIEKIMS C MCIIOJIb30BaHUEM
npeseHTauuii.  JlaGopatopHble ~ 3aHsATHS:  JabopartopHas — paborta. OKCcKypcusi ~ Ha
MPEINPUITHE/OTKPBITAs JIEKIHS C y9aCTUEM MPUIIANICHHOTO CIUKepa Ha TeMy "MeTobl XUMUKO-
aHAJIMTUYECKOr0 aHAJIN3a B 3KOJIOTUH".

Bunpl camMocTOATENbHONH TOATOTOBKM CTYACHTOB IO Teme: Pabora ¢ JuTeparypoi.
[TonroroBka k nabopaTopHoit pabore "OUIUKO-XUMHS JUCHEPCHBIX CUCTEM" - OTBETHl Ha
KOHTPOJIbHBIE BOIIPOCHI (HAIIMCAaHUE TEOPETUUECKON YaCTH 0TUETa) METOANYECKUX YKa3aHHUM.

Tema 10 Dnemenmul opeanuyuecKou Xumuu.

Conepxkanne Tembl: [IpeameT opraHMYecKOd XWMHH. 3HAUY€HHWE OPTaHWYECKOW XUMUMU.
KpaTtkuit 0030p BO3HMKHOBEHHS W Ppa3BUTHS OPraHUYECKOW XUMHUHU. Teopus XHUMHUYECKOTO
ctpoenuss A.M. bymiepoBa u ee 3HaueHue B opraHnyeckoil xumuu. llpuponma cBszu B
OpraHMuYecKkux coeauHeHusx. Kiaccudukanus opraHudeckux coenuHeHui. DYHKIHOHAIbHbIE
xapakTepuctudyeckue rpynnsl. Knaccudukanums opranudeckux peakiuid. Peakuuum 3amerienus,
IIPUCOEANHEHNUS, OTLICIUICHNUS, IEPErpyIIUPOBKU. PaayKkanbHbIe 1 HOHHBIE PEAKIIUH.

@opMBl U METOABI TPOBEACHHS 3aHATHI MO TeMe, NpUMEHseMble 00pa3oBaTeIbHbIC
TEXHOJIOTHH: JIEKIIMOHHBIE 3aHATHUS: TPAJUWLMUOHHAS W AaKTHUBHAs JIEKIUS C MCIOJIb30BAHUEM
npeseHTanuii. JlJabopaTopHbie 3aHITUS: Ta0OPATOPHBIE paOOTHI.

Bunael camMocTosITENbHON TMOATOTOBKH CTYAGHTOB MO Teme: Pabora ¢ muTepaTypoil.
[TonroroBka k nmabopatopHbiM padoTam («OUYHCTKAa OpraHUYecCKUX coequHeHwi. KauecTBeHHBIN
JJIEMEHTHBIM ~ aHaJIW3  OpraHWYeCcKHX  coeauHeHui»,  «llpenenbHble  YITIEBOAOPOIBI»,
«HemnpenenbHble yrieBonopoas! psiia dTHIEHay, «HenpeaenpHble yriaeBonopoas! psiia aleTHIIEHa,
«ApomaThyecKkue ymeBoJgoponb», «CnUpThl U UX MPOU3BOJAHBIEY, «DEHOIBI», «AJBIETHIBI U
KeTOHBb», «KapOOHOBBIE KHCIOTBI») - OTBETHl Ha KOHTPOJIbHBIE BOMPOCHl (HAMHCaHUE
TEOPETHYECKOM YaCTH 0TUETa) METOAMUECKUX YKa3aHUH.

Tema 11 Opeanuueckue u neopeanuieckue noauUMepbl.

Copnepxanune TeMbl: OCHOBHBIE MOHSTHSI BBICOKOMOJEKYISpHbIX coenuHeHuit (BMCO):
HOJMMEp, OJUIrOMep, INIaBHAs Lelb, MAaKpPOMOJEKYJla, OJJIEMEHTapHOE 3BEHO U CTEMEHb
nojauMepu3anuy. BennunHa MomnekynsapHoi Macchl U pasmepsl Moiekyn BMC. Knaccugukarus
BMC 1o npoucxoxIeHn0, XUMUIECKOMY COCTaBy, IPUPOJIC aTOMOB, BXOJSIINX B TJIABHYIO IICTIb,
1o (opMe MaKpOMOJIEKYIbI, B 3aBUCUMOCTH OT IPUPOABI U PACHOJIOKEHUS 3JIEMEHTAPHBIX 3BEHBEB
B MakpomoJekyne. Kinaccudukanus noauMepoB O UX MOBEICHUIO MPU HArPEeBaHUU M 10 METOY
cunte3a. Crpoenne BMC. Monomep, mnonumep, »3ieMeHTapHoe 3BeHO. I[lpuponneie u
cunrernueckue BMC. benku, nemnomnosa, kpaxman. HabyxaHue noimmepos, cTeneHb HaOyXaHMUS.
HaOyxanue B TEXHOJIOTHH MUIIEBBIX MPOU3BOACTB. O0IIas XapaKTepUCTHKA PACTBOPOB MOJIMMEPOB:
OCMOTHYECKOE JaBjeHHWE U Bs3KocThb. 3akoH Bant-Todhda wu ypasuenume Iltaymunrepa.



BeicanuBanue u KoauepBauusa. BBICOKOMOJIEKYISPHBIE JJIEKTPOIUTHL. benKkH U CBOWCTBA HX
pactBopoB. OuOpHILIsIpHBIE U TOOYIsIpHBIE Oenku. Bsiskocts u pH cpensl. Mcnonbs3zoBanne BMC
JUTSI 3aIIUATHI 30J1€¥ U TIpH (PIOKYIALNUN CTOYHBIX BOJI.

@opMBl MU METOABI NPOBEACHMS 3aHATHUI 1O TeME, NpPUMEHsEMble 00pa30BaTEIbHBIC
TEXHOJIOTMM: JIEKIIMOHHBIE 3aHATHUS: TPAJWLHAOHHAs W AaKTHWBHAs JIEKIUS C HCIOJIb30BAHUEM
npe3eHTanuii. JlaboparopHsie 3aHsATHA: TabopaTopHas paboTa.

Buasr camocTosTeNbHON TIOATOTOBKY CTYACHTOB 10 Teme: [lonbop u 0030p muTepaTypsl s
Hanicanus pedepara. [logroroBka k adoparopHoii padore "CBolcTBa MOIUMEpoB" - OTBETH Ha
KOHTPOJIbHBIE BOIIPOCHI (HAIIMCAHUE TEOPETUYECKON YAaCTH 0TUETA) METOANUYECKUX YKA3aHUIL..

5 MeToanueckue yKka3anus Ajs 00y4alomuXcs M0 M3YYEHHI0 M Peau3alii TUCHUTLIUHBI
(MonxyJin)

5.1 MeToanueckue PpPeKOMEHJAANMH O0yYAKIIMMCS 10 H3YYEHMI0 [JUCUMIUVIMHBI M 10
o0ecrneYyeHNI0 CAMOCTOATEILHOI padoThI

CamoctosarenpHas paboTa BKIO4aeT paboOTy C yueOHOW M HAydyHOM IMTepaTypod mpu
MOJATOTOBKE K Ja0OpaTOpHBIM paboTaMm, JIEKIMSM M K dKk3aMeHy. CamocrosiTenpbHas paboTa
INPOBOAMTCA C IENbI0: CUCTEeMAaTH3allMM W  3aKpeIUIeHHs, YIIyOleHus W pacUIMpeHus
TEOPETUYECKUX 3HAHUW W TPAKTHUYECKUX YMEHUH, NpUOOpETaeMbIX CTYACHTaMH B XOJE
ayJIUTOPHBIX 3aHATUI; GOPMUPOBAHUS YMEHHI UCIIOJB30BATh CICIIHAILHYIO JINTEPATYPY; PA3BUTHS
MO3HABATENIbHBIX CIOCOOHOCTEH M aKTUBHOCTHU 00yYaroumxcs; GopMUpPOBaHHS CaMOCTOATEIHLHOCTH
MBILIUIEHHUS, CHOCOOHOCTH K CaMOpPa3BUTHIO, CAaMOCOBEPIICHCTBOBAHHIO U CaMOpeaIU3alluu;
Pa3BUTHS HCCIIEIOBATENLCKAX yMeHHU. CaMoCTOsATeNbHas padoTa MPpH HM3YYCHUW JIUCITUTUTAHBI
nojpasensercs Ha TpU Buaa: 1) ayaUTOpHas caMOCTOsTeNbHas paboTa (BBIOJIHEHHE
nabopaTtopHbIX paboT); 2) camocTosTeNnbHas paboTa Moa KOHTPOJIEM MpernofaBaTelis (TUIaHOBBIC
KOHCYJIBTAallMM, JK3aMEH); 3) BHeayAMTOpHas CcaMOCTOsITeNIbHAs paboTa TpU BBINOJIHEHUU
CTYICHTOM JOMAIITHUX 3aJaHuil y4eOHOTrO M TBOPYECKOTO XapakTepa (MOATOTOBKA K JEKIHUSM,
WHIMBUAYaIbHbIE paOOTHl 1O OTICIBHBIM pa3lelaM COJEPKaHHUA TUCHUIUIMHBI, MOJIrOTOBKA K
AK3aMEHY).

Jlist TOATOTOBKM K J1a00OpaTOPHBIM 3aHATHUSAM HEOOXOIMMO HCIOJB30BAaTh METOAHYECKUE
yKazaHus (1abopaTOpHBIA MPAKTHKYM) K BBIMOJIHEHHIO JTabopaTtopHbix paboT. Kaxneiii pazgen
METOJIMYECKUX yKa3aHui (J1abopaTOPHOTO MPAKTUKyMa) 3aKaHYMBACTCS MEPEYHEM KOHTPOIBHBIX
BOIPOCOB, Ha KOTOpBbIE HEOOXOAMMO OTBETHTHh IMCHBMEHHO M OQOPMHTb B OTYET B BHIE
TEOPETHYECKOM IJ1aBbl K KOHKPETHOH J1abopartopHoii padote (I'maBa 1 Teopernyeckas yacTs).

CTyAeHT 3aluiaeT OT4YeT UHIAUBUIYaTIbHO.

JlomyckoM K BBITIOJTHEHHUS JTa0OPATOPHBIX Pa0OT SBISIETCS MPOXOXKIEHHE MHCTPYKTaKa IO
TexHHKe Oe3omacHOCTH (1-e 3aHATHE) UM 3HAHME TEOpUU U Xofa FKcnepuMeHTa. CTyIeHT AO0KEH
OBITh TOTOB K KQXJIOMY 3aHSATHIO - BBIMOJHSET TCOPETHYECKYIO YacTh W 3alIUIIACT €€ IMepe
MPOBE/ICHUEM SKCIIEPUMEHTA (OTBEYAET YCTHO HA BOTIPOCHI).

JlaboparopHas paboTa BBIMOJHIETCS CTYACHTOM B aynuTOpuu. PesynsraThl mabopaTtopHOit
paboTel odopMISIOTCS B BHAE OTAeNbHON miaBbl (I71aBa 2 DKCnepUMEHTANbHASs YacTh).
OKCcrepuMEHTalIbHas 4YacTh BKJIIOYAeT XOJ pPaloThl, pe3yiabraThl OmNbITa (MOITBEP:KIAIOTCS
XUMHYECKUMHU PEAKIUSIMU, pacU€TaMu ), HAOIIOACHUS U BBIBOIBI.

JlaGopaTopHast pabota pa3OuBaeTCsi Ha HECKOJIBKO 3TaroB (BBITIOJIHIETCS B (OpMe Keiica):

I - KamepanpHsiii oTan 1 (m1aHupoBaHKE) - a) TOCTAHOBKA IIENe U 3a/1ad paboThI, TOA00D
TUTEpaTypbl U HANUCAHWE TEOPETUYECKOM YacTH OT4YeTa, C HCIOJb30BAHHEM KOHTPOIBHBIX
BOIIPOCOB I10 TeMe; 0) cocTaBlieHUE MJIaHa paboThI (MPEAYCMOTPEHHOTO METOAMKOM ); B) MOJIy4EeHUE
JIOTTYCKa K BBITIOJHEHUIO JIa0OpaTOPHO paboTHI.

I - Kamepanpuplii »Tam 2  (3KCIEPUMEHTAIbHBIA) — a) BBINOJHEHUE pPabOT
(IperyCMOTPEHHBIX METOIUKOW); ©) 00paboTKa pe3yJlbTaTOB aHAIUTUYECKOTO OIpPEaeTICHUs
(BBIp@XKEHHE PE3yNIBTaTOB Yepe3 KOJI-BO, MACCy, KOHLIEHTPAIMIO, MAaCCOBYIO JOJIO BEIIEeCTBa U Mp.,



COIIACHO METOJAMKE); B) TPOTOKOJIMPOBAaHHE HaOMIOACHUH, (OPMYIUPOBKA BBIBOJIOB; T)
MOJIFOTOBKA OTYETA.

I — 3amuTa oTyeTa (MHAUBHUIYAIILHO).
KoHTpo/ibHBIE BONMPOCHI JJISI CAMOCTOSITEILHON OLIEHKH KA4eCTBA OCBOEHHS y4eOHOM

AUCHUILINHBI
1. Yro takoe okcuapl? Kak nx kmaccupuuupyroT o XMuMHYECKUM CBOMCTBaM?
2. Yrto Takoe TuIPOKCUIBI?
3. Knaccudukaius ruipOKCHIOB.
4. Yrto Takoe OCHOBHOCTH KHCJIOTEI, KUCIOTHOCTh OCHOBAHUS?
5. Jlaiite onpenenenue conu. Knaccudukanus coneit.
6. Kakue xuciaoTel 00pa3yroT KUCIbie COu?
7. Kakue ocHOBaHMs 00pa3yl0T OCHOBHBIEC COTH?
8. XHUMHUYECKHI JIEMEHT, aTOM, MOJIeKyJa?
9. IIpocTble U ClIOKHBIE BellecTBa?
10. Xumnyeckre GopMyITbl BEIIECTB?
11. 3akoH nocrositHCTBa cocTaBa?
12. OtHocuTenbHAs aTOMHAs U MOJIEKYJIIpHAsl Macca, MOJIsipHast Macca’?
13. Tlocrosinnas ABoraapo?
14. Tlepuoanueckuii 3akoH Menneneena?
15. 3axon I'eii-Jlroccaka?
16. 3akon ABoraapo?
17. Monspusiii 00bem raza?
18. VYpasnenue Knaiinepona?
19. VYpaBHenue Menaeneena?
20. Hamummure NOJHbBIE 3IEKTPOHHBIE KOH(PUTYpaLUK aTOMOB 3JIEMEHTOB C MOPSAIKOBBIM
HomepoM 17 u 25.
21. Hamummwre 37eKTpOHHBIE KOH(PUTYpAIIUK aTOMOB XJIOpa U Maprania u uonos Cl™ u Mn2*,
22. HanummuTe 3JeKTpOHHYI0 KOH(UTypaIruio aToMoB Gocdopa 1 BaHaaus. SABISIIOTCS JTU OHH
aHanoramu?
23. Hammmmwre 3JMeKTPOHHYIO KOH(DUTYpaLnio OepIIUTHS U YKaXHUTE dJIeMEeHThI-aHaoru. Kak
M3MEHSIOTCS] CBOMCTBA aHAJIOTOB C YBEJIMUYEHHEM HoMepa rnepuoja’?
24. IlpuBeaure >NEKTPOHHYIO KOH(pUTypanuio kKanus. [lokaxute, Kak U3MEHSIOTCS CBOMCTBA
AIIEMEHTOB MEpPHO/Ia, B KOTOPOM HaXOAUTCS KaJUil.
25. Hammmmre 31eKTpoHHBIE KOHUryparuu atoMoB Fe u F, a Taxoke nonos Fe 2t FetuF.
26. YkaxuTe, y KaKUX U3 HIKE IPUBEICHHBIX MOJIEKYJI XUMUUYECKHE CBSI3M UMEIOT MOJISIPHBIN
xapakrep: F,, CO, H,.
27. YKaxuTe MOocieI0BaTeIbHOCTh BO3pACTaHUs SJEKTPHUUECKOr0 MOMEHTA AUIOIS Y cBsizei: B-
N, B-F, B-C, B-O, B-Br.
28. Omnpenenute BaJeHTHOCTH Hoa U ¢hochopa B OCHOBHOM U BO30YKJIEHHOM COCTOSTHHSIX.
29. YkaxuTe MeXaHU3M 06pa3oBaHus cBsseii B noHe runpokconus H1O™. Kakyro BaneHTHOCT
UMEET KUCIIOPO B 3TOM HOHE?
30. Kakyto npocTpaHCTBEHHYIO KOH(UTypamuio nmetot mosekyist BaCl,, PbCl,, PbCly, Br,,
AsHj, H,Te, CFy4, GeHy, PCls, SBrg? Kakue u3 3TuX MOJIEKyJI OJISAPHbI?
31. OcHoBHBIE CBOMCTBA MPOSBIISAET BHICIINI OKCHJI DJIEMEHTA: Cephl, a30Ta, Oapus, yriaepoaa?
32. Kak u3MeHSI0TCS CBOMCTBA I’MAPOKCUA0B, 00pa30BaHHBIX METalIaMU TJIaBHOM noarpymnisl 11
IpyMIbl, MPY YBEIWYSHUH 3apsa siipa aTOMOB?
33. HW3menurcs nu cBoiictsa Bemects B psay NaOH — Mg(OH) , — AI(OH)5?
34. Yem oOycroBieHa ajuIOTPOITHS?
35. B uem 3aKkiIrouaroTcsi CBOMCTBAa aM(OTEPHBIX THAPOKCHIOB?
36. UYemy paBHa MoJIsipHasi KOHLIEHTPALMs SKBUBAJIEHTA, MOJIsIpHas KoHUeHTpauus U Tutp 20 %

pacTBopa cynbpara Maraus?



37.

38.

39.
40.

41.
42.

43.
44.
45.
46.
47.
48.

49.

50.

51.

52.
53.
54.
55.
56.
57.
58.
59.
60.
61.
62.
63.
64.
65.
66.
67.
68.
69.
70.
71.
72.
73.
74.

75.
76.
77.

Kakoii 00beM pacTBOpa CepHOil KHCIOTHI INIOTHOCTBIO 1,8 T/cM® ¢ MacCOBOM J0MeH H,SO,4

88 % Haz0 B3ATH AJIsl IPUTOTOBJIEHUS pacTBOpa KUCIOThl 00beMom 300 cM3, riotHOCTBIO 1,3
r/em> i maccoBoit nomeit H,ySO, 40 %?

B BonHOM pacTBOpe cryneHdaro puccouunpyet: K,SOy, Ky S, Hy S, NaySOy.

Peakuuu nonHoro oOMeHa UAyT 10 KOHIIA B pe3yJibTaTe 00pa3oBaHus?

CocTaBbTe MOJIEKYJISIPHOE U ITOJIHOE HOHHOE YPABHEHHE, COOTBETCTBYIOIEE COKPALLIECHHOMY

MOHHOMY YPaBHEHHMIO: CO32' +2H" — CO, + H,O0.

Heiirpanenyro cpeny umeer BoaHbli pactBop: NaNOj, FeSOy4, Na,S.

KuncnoTHOCTh OUBEI MOKHO yBEIUUNTh BBeeHUE pacTBopa: NH4NO3, NaNO3, NaCl,
Naz SO4

Kakue pactBops! Ha3biBatoTcst OypepHbiMu? [IpuBenute npuMepsl.

Yro Ttakoe OydepHas eMKOCTh, M OT KaKuX (PaKTOpPOB OHA 3aBHUCHT?

Ha uem ocHOBaH MexaHM3M JeicTBus OydepHbIX cuctem?

[TpuBectn ypaBHeHus 11 pacyera pH OydepHbIX pacTBOPOB.

KaxoBo 3HaueHne OypepHbIx cuctem?

Beruucnuts pH ¢popmuatHoro 6ydepnoro pactsopa, B 151 kotoporo coaepxutcs rno 0,1M

HCOOH (K ;¢ = 1,8%107).
Beraucnuts pH aneratnoii 6ydepnoit cmecu, conepxatueit B 111 0,15M CH;COOH u 0,2M
CH;COONa (K. = 1,8%107).

TIUC
BbIYUCIIUT MOJIAPHYIO KOHIIEHTPALMIO PACTBOPA MypPaBbHHOM KUCIIOTHL, ecii pH = 3, a K,

= 1,8*104.

I'mpponus nporekaer npu pactBopeHuu B Boze: CaBr,, Ba(NOj),, Na,SOy, AICI;?
Boma. CsoiicTBa BOJEL.

OCHOBHBIE XapaKTEPUCTUKHN PaCTBOPOB.

[Tporeccel, MpOTEKAIOIIUE MPU PACTBOPECHUH, TEILTIOBOU Y (EKT PaCTBOPCHHSL.
Teopust 3AEKTPOTUTUYECKON AUCCOIUALINH.

CreneHb 1UCCOLUALIAN.

CusnbHbIE U CJTa0bIe SJIEKTPOJIUTHI.

KoHncranrta nucconuanuu. 3akoH pa3seaeHuss OcTBaipia.

3aKOH 3JIEKTPOHEUTPAILHOCTU PACTBOPA IEKTPOJIUTA.

HNoHHOe npounsBeieHne BOBI.

Bonopoansliil mokasarens.

OHeprusl.

BuyTpennsisa sneprus.

Temnora.

Pabora.

IlepBoe HavasI0 TEPMOJUHAMUKH.

3aKOH SKBHUBAJIICHTHOCTHU TETUIOTHI 1 pAOOTHI.

OHTAIBITHS.

TemnoBoit 3 (pekT XuMUIEeCKON peaKIIiH.

3axoH ['ecca.

OHTponuUs.

Bropoe Hauano TepMOAMHAMUKHY.

CBoOoanas sHeprust [ m60ca kak KpuTEpHil HAMPABJICHHOCTH TIPOIIEcca.
CKOpOCTh XMMHYECKOUN peaKkIui. 3aBUCUMOCTh CKOPOCTH XUMHYECKOUN pEaKIMHU OT
KOHLIEHTPAIlUU Pearupyroumx BemecTB.

KoHcrtanTa ckopocTu peakiui. MoJeKkyIsIpHOCTb U TTOPSIIOK PEAKITHH.
Karanutnueckue peakiu. ' OMOreHHbIN U reTepOreHHbIN KaTaius.
3aBUCHMOCTH CKOPOCTH XMMUYECKON peakliuu OT TeMIeparypsl. TemiepaTypHas
3aBUCUMOCTb KOHCTAHTbI CKOPOCTH PEAKLUU.



78. DHeprus akTUBallMM XMMHUYECKOM peakiMy. Teopus akTHUBUPOBAHHOIO KOMILIEKCA.
79. Xummndeckoe paBHoBecue. KoHcTaHTa paBHOBECHS.
80. ®dakTopsl, BIUAIONINE Ha cMelleHne paBHoBecHs. [Ipunuun Jle-1larense.
Pexomengauuu nmo padore ¢ aurepaTrypoit
B yueOHBIX mocoOUsIX, yKa3aHHBIX B OCHOBHOM JIUTEPATYPE B TOM WM MHOW MEPE PACKPHITO
coJiep’KaHUe IEHTPAIbHBIX TeM HacToslel paboueit mporpammsel. [TomMuMoO u3ydeHHS OCHOBHOMN
JUTEPATYphl MO JUCHUIUIMHE «XHUMHS», CTYAEHTY PEKOMEHAYETCS H3YYHUTh JOMOJHUTEIIbHYIO

JTUTEpaTypy

5.2 OcobeHHocTH OpraHu3anuu Oﬁy‘leﬂl/lfl it JIMI ¢ OrpaHHY€HHBIMH BO3MOYKHOCTSAMM
3A0POBbS U HHBAJIUI0B

[Tpu HEOOXOIMMOCTH 0OYHAIOLIMMCS U3 YHCIIA JIUI C OTPAaHMYEHHBIMH BO3MOKHOCTSIMH 3/10pPOBBS U
MHBaJINIOB (110 3asBJIEHUI0 00y4arolerocs) npeaocrapiseTcs yueOHas nHdopMalus B JOCTYIHBIX
dopmax ¢ yueToM UX UHIAUBUAYAIbHBIX MCUXO(U3NIECKUX OCOOCHHOCTEH:

- IJIsL JTUI] ¢ HApYUICHUSIMHU 3PEHUs: B NIeYaTHON (opMe yBEITHUEHHBIM mpupTOoM; B Gopme
AIIEKTPOHHOIO JIOKYMEHTA; VHAVBUYyaJIbHbIE KOHCYJIBTalluH c IIPUBJICYCHUEM
TU(IIOCYpIOTIEPEBOUNKA; UHIMBUAYAJIbHBIC 33aHNs, KOHCYJIbTALlUU U JP.

- IS ML C HApYIICHUSAMU CyXa: B Ie4aTHoW Gopme; B (hopMe IMEKTPOHHOTO TIOKYMEHTA,
VMHAVBUIYaJIbHBIE KOHCYIBTALIMM C IPUBJICYEHUEM CypIONEPEBOAUNKA; UHIMBUYaJIbHbIC 3alaHNUs,
KOHCYJIbTallu! U JIp.

- ISl JTUI] ¢ HapyUIECHUsIMHU OTIOPHO-/ABUTaTEbHOIO ammnapara: B ne4atHoi gopme; B popme
JIEKTPOHHOI'O JOKYMEHTA; UHIANBHUyalIbHbIE 3a/1aHUs, KOHCYJIBTALUN U JIP.

6 ®oHI OLEHOYHBIX CPEACTB /JIfl MPOBEAEeHHS TEKYILIero KOHTPOJISA U NMPOMEKYTOYHOM
aTTecTAMU O0YYAKOIIUXCS 10 JUCHUIJINHE (MOILYJII0)

B coorBerctBun ¢ TtpeboBanusmMu PI'OC BO jns arrecranuu  oOydaromuxcs Ha
COOTBETCTBUE HUX TEPCOHAIBHBIX JOCTHKEHUM IJIaHUPYEMbIM pe3yibraraM oOOy4eHHs 110
JUCLHUIUIMHE (MOZYII0) co3/aHbl (DOHIBI OLEHOYHBIX CPEJICTB. THIOBBIE KOHTPOJBHBIC 3aJaHus,
METOANYECKUE MATEPUAIIbI, OIIPEACISAIOIINE IPOLEAYPhl OLICHUBAHUS 3HAHUM, YMEHUN U HaBBIKOB,
a TaKKe KPUTEpUU M II0Ka3aTeau, HeoOXOAMMbIE NS OLEHKM 3HAHWW, YMEHUH, HaBBIKOB U
XapaKTepU3yoIue 3Tarbl (OPMUPOBAHUS KOMIETEHLUI B IMpoliecce OCBOEHUs 00pa30BaTeNbHON
IIpOrpaMMBl, IipescTaBieHsl B [Ipunoxkenun 1.

7 YueOHO-MeToAuYecKoe U MH(OPMAIMOHHOE o0ecnedyeHre JUCHMILTUHBI (MOTYJISA)

7.1  Ocnoenaa numepamypa

1.  Jprok, B. I. Opranuueckas xumus : yuyebHoe mocoodue ans By3oB / B. I. Jlpiok,
B. I. Kapues, B. II. Xwis. — 3-e usn., ucnp. u non. — Mocksa : U3narensctBo FOpaiit, 2024, —
502 c. — (Boicmiee oOpazoBanme). — ISBN 978-5-534-08940-0. — TekcT : S7IeKTpOHHBIA //
ObpazoBatenbHas tnargopma HOpaiit [caiit]. — URL: https://urait.ru/bcode/541011 (mata
obpamenus: 18.06.2024).

2. OO6mias v HeopraHuveckas XuMHsS : ydeOHWK s By3oB / 3. T. OranecsH,
B. A. Ilomnkos, JI. U. IllepbakoBa, A. K. bpens ; nox pemakuumeit 3. T. Oranecsna. — 2-e u3.,
nepepadb. u gomn. — MockBa : WsnarensctBo HOpaiit, 2024. — 558 c¢. — (Bsicmee
oOpazoBanue). — ISBN 978-5-534-16033-8. — Tekct : snexTpoHHbIM // OOpa3oBaTenbHas
wiardopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/535927 (nara obpamenus: 18.06.2024).

3. Pocun, . B. O6mas u Heopranuueckas xumus B 3 T. T. 1. O0miast xumus : yueOHUK
st By3oB / U. B. Pocumn, JI. JI. Tomura. — Mocksa : U3parensctBo FOpaiit, 2024. — 426 ¢. —
(Beiciiee  obpazoBanme). — ISBN 978-5-9916-3816-6. — Tekct : 5SIeKTpOHHBIA //



OoOpazoBatenbHas tiarpopma HOpaiit [caiit]. — URL: https://urait.ru/bcode/536244 (nara
obpamenus: 18.06.2024).

4, Pocun, 1. B. OO6mas u Heopranuyeckas xumuss B 3 7. T. 2. Xumus s-, d- u f-
9JIEMEHTOB : yueOHuK aiist By3oB / . B. Pocum, JI. [I. Tomuna. — Mocksa : M3natensctBo FOpaiir,
2024. — 492 c. — (Bricmiee oopazoBanue). — ISBN 978-5-534-02292-6. — TeKcCT : 3JI€KTPOHHBII
// O6pazoBarenpHas mnatdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/536242 (nmara
obpamenus: 18.06.2024).

5. Pocun, U. B. OO6mas u Heopranndeckas xumus B 3 T. T. 3. Xumus p-3JIeMEHTOB :
yuebnuk i By3oB / M. B. Pocun, JI. JI. Tomuna. — Mocksa : M3parensctBo Opaiit, 2024, —
436 c. — (Bricmiee obOpazoBanme). — ISBN 978-5-534-02294-0. — Tekct : 37eKTpOHHBIN //
OOpasoBarenbHas miardopma IOpaiit [caiit]. — URL: https://urait.ru/bcode/536243 (nata
obpamenust: 18.06.2024).

7.2 [donoanumenvnas numepamypa

1. BbicOKOMOTNIEKYSIpHbIE COENMHEHUS : YYeOHHMK M TPAKTUKyM IS By30B /
M. C. ApxaxkoB [u ap.] ; mox pemakuueid A. b. 3esuna. — Mocksa : UznarensctBo Opaiir,
2023. — 340 c. — (Bricmiee oopazoBanue). — ISBN 978-5-534-01322-1. — TeKcCT : 2JI€KTPpOHHBII
// O6pazoBarensHas mnatdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/511147 (mata
obpamenus: 18.06.2024).

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

3.  Cracp, H. ®. CnpaBoyHuK 1o o0mIeil 1 HeOpraHMYecKoil XUMHHU : ydyeOHoe mocolOue
s By3oB / H. @. Crace. — 4-e u3n. — Mocksa : M3parensctBo IOpaiit, 2024. — 92 c. —
(Beictiee  oOpazoBanme). — ISBN  978-5-534-00904-0. — Tekct : SIEKTpOHHBIA //
ObpazoBatenbHas miarpopma HOpaiit [caiit]. — URL: https://urait.ru/bcode/537212 (nata
obpamenus: 18.06.2024).

4. ®wusnyeckas u koyonaHas Xxumus. B 2 4. Yacte 1. Ousndeckas XuMus : y4eOHUK IS
cpennero mpodeccuonanbHoro obpasoBanus / B. HO. KonroxoB [u ap.] ; mom pemaxiueit
B. 10. Konroxosa, K. U. IlonoBa. — 2-e u3x., ucnp. u gon. — Mocksa : U3marensctBo HOpaiir,
2024. — 259 c. — (IIpodeccuonansnoe obpazoBanue). — ISBN 978-5-534-08974-5. — Tekcr :
AJIEKTPOHHBIN /! OO6pazoBarenpHas miardopma Opaiit [caliT]. — URL:
https://urait.ru/bcode/540031 (mata obpamenus: 18.06.2024).

5. ®usuueckas u komtonaHas xumus. B 2 4. Yacts 2. KomougHas Xxumust : y4eOHUK JUIs
By30B / B. 0. KontoxoB [u np.] ; mox pemakmueit B. FO. Kontoxosa, K. U. TlomoBa. — 2-¢ u3.,
uctp. u gon. — Mocksa : UznarensctBo FOpaiit, 2024. — 309 c. — (Bricmiee oOpazoBanue). —
ISBN 978-5-534-06720-0. — Texct : snextpoHHbIH // OOpa3oBarenbHas miaardopma HOpaiit
[caiiT]. — URL: https://urait.ru/bcode/540030 (mata obpamienus: 18.06.2024).

6. XaxanuHa, T. U. Xumus okpyxaromieit cpensl : yueOHuK /uig By30B / T. M. Xaxanuna,
H. I'. Hukurtuna, U. H. ITetyxoB. — 3-¢ u3., nepepad. u gon. — Mocksa : 3natenscrBo FOpaiiT,
2024. — 233 c. — (Bricmiee o6pazoBanue). — ISBN 978-5-534-00029-0. — TekcT : 3JI€KTpOHHBII
// O6pazoBarenbHas mnatdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/535461 (nmara
obpamenus: 18.06.2024).

7.3 Pecypcovt ungpopmayuonno-menekommynuxkayuonnou cemu "Hnmepuem',
6KII0YaAA npogheccuonanvHvle 03zl OAHHLIX U UHQOPMAUUOHHO-CRPABOYUHDbBLE
cucmemul (npu HeobX00UMOCmMU):

[ToctHayka — unHTepHEeT-XypHan o Hayke. URL: https://postnauka.ru/
O6paszoBarenbHas miatgopma "FOPANT"
XuMuK caiit o xumun. URL: http://www.xumuk.ru/

OnexkrtpoHHas Oubnuoreunas cucrema ZNANIUM.COM - Pexum pocryna:

AW N~



https://znanium.com/
5. Open Academic Journals Index (OAJI). [IpodeccuonanpHas 6a3a maHHbIX - Pexum
noctyna: http://oaji.net/

6. [Mpesunentckas Oubmmoreka wum. b.H.Enpumna (0a3a [gaHHBIX —pa3inuyHBIX
npodecCHOHANIBHBIX 00nacTei) - Pexxum nocryma: https:// www.prlib.ru/
7. HNudopmannonno-crpaBouynas cucrema "Koncynsrant Ilmoc" - Pexxum nocryma:

http://www.consultant.ru/

8 MarepuasbHO-TeXHHYECKOE o0ecreyeHrue AUCHMIUIMHBI (MOAYJsi) W TepeYeHb
HH(OPMAIMOHHBIX TEXHOJIOTHMii, HCIIO/Ib3yeMbIX MPH OCYIIECTBJICHUM 00pPa30BATEJILHOIO
npouecca no AUCHMILINHE (MOYJII0), BKJIOYAs NepevyeHb MPOrPaMMHOro odecneyeHust

OcHOBHOE 000PYI0BAHUE:

- IIpoexTop

- AkBaguctuuisitop PHS AQUA 4

- Becol ananutuueckue BJI-210

- Monomep M-500 6a30BbIit

- [lIxad cym-brit CHOJI 58/350(351€KTpOH. ,CTa)Ib,BEHT-)

[IporpaMMHoe obecrieyeHue:
- Microsoft Office 2010 Standart



MHWHOBPHAYKHU POCCUN
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1 Ilepeyenb popMHEpyeMbIX KOMIIETEHIHIT

Koz n hopmynupoBka KOMIIETEHIH Koz u popmynupoBka HHIUKATOPA JOCTUKECHUS

KOMIIECTCHIIMN

Hassanne OITOIT BO,
COKpAII[EHHOE u

OIIK-1.3k : Ilpumensier 6a30Bble 3HAHUS XUMHUU
IIPU NPOBEJICHUH XMMHUKO-aHATUTHYECKUX HCCIEN
OBaHUH B 00J1aCTH 3KOJIOTUH M IPUPOJIONIONIB30BA
HUS

05.03.06 «2xonorus u | OIIK-1 : Cnocoben npumeHsTs 6a3
IPUPOIOTIONB30BAHNE | OBBIEC 3HAHMS (PyHAAMEHTAIBHBIX Pa
» 3]IEJI0B HayK O 3eMJle, ECTECTBEHHO
(B-21) Hay4HOTO ¥ MaT€MaTHIECKOTO [IUKII
OB TIpH PELICHNH 3a/1a4d B 001acTy 3
KOJIOTHH M TIPUPOIOTIOIE30BAHHS

Komnerenmus cunraercst cOpMUPOBAHHON HaA TaHHOM 3Tarle B ClIydae, €ClIU IOTy4YeHHBIC
pe3ynbTaThl  OOy4eHHMs 10 JAMCHUIUIMHE OLEHEHBbl MOJIOKUTEIbHO (AMana3oH KpUTEpUEB
OLICHUBAHMSI PE3yJILTaTOB O0YUYEHUS «3aUTEHO», «YIOBIECTBOPUTEIBHOY, «XOPOIIO», KOTIUYHOY). B
clly4ae OTCYTCTBHS IIOJIO)KMTEIbHOW OLIEHKM KOMIIETEHIMS Ha JaHHOM JTale CYHUTaeTcs

Hec(hOPMHUPOBAHHOM.

2 Tloka3aTe/ M OLlCHNBAHUS IVIAHUPYEMbIX Pe3yJIbTATOB 00y4YeHH s

Komnerennus OIIK-1 «CnocoGeH npuMeHsATh 6a30Bble 3HaHUS (yHIaMEHTAIbHbIX
pa3fesioB HayK O 3eMJI€, ECTECTBEHHOHAYYHOTO M MAaTEMaTU4YECKOr0 IUKJIOB IPU PELICHUH 3a/1a4 B
00J1aCTH SKOJIOTUHU U TTPUPOIOTIONE30BAHMSDY

Ta6mmma 2.1 — Kputepuu OlleHKH HHANKATOPOB TOCTHXKCHHS KOMITETEHIIUN

Pe3yJ'H>TaTI>I 06yqu1/151 10 JUCLHUILINHE

Kox u popmynupoBka mHAMKAT K z Kputepuu oneHnBanus pe3ysnbT
opa IOCTHKEHUSI KOMIIETEHIINN on - aToB 00yYeHUs
pe Pesynbrar
3- pe
Ta | >
Ta
OIIK-1.3k : ITpumensieT 6a30BbI (yHIaMEHTAIBHBIX PA3/IEIOB X
€ 3HaHUsl XUMUHU TIPU TTPOBEJICH UMHH, B 00beMe, HEOOXOTUMOM
WU XUMHKO-aHAJIMTHYECKUX HCC JUTSL OCBOCHHUSI XUMUYECKUX OCH
JIeIOBAaHUH B 00JIaCTH SKOJIOTUH OB B OKOJIOTHH U IPUPOJIOTIOIH3
Y TIPUPOJIOTIONIE30BAHHS OBAHUS; XHMHUECKUX CHCTEM: P
aCTBOPOB, KATAIN3aTOPOB U KaT | OOBSCHSET: COCTaB, CTPOCHUE H
ANUTHYECKUX CHCTEM, JHUCIIEPC XUMHUYCCKHUE CBOMCTBA KHCIIOT,
HBIX, YMIEKTPOXUMHUYECKUE CUCT | OCHOBAHUH, OKCHJIOB, aM(pOTep
€M; OCHOB XUMUYECKOM TEPMOJ, | HBIX COCIIMHEHUH, COJIeH; aTOMH
P 3H | WMHAMUKH U KHHETUKU: DHEPreT 0-MOJIEKYJISIPHOE YUEHHE; CTPOe
pi| aH | WKW XMMHYECKHX MPOIECCOB, X HUE aTOMa; MIePHOANICCKYIO CH
1 We | UMHYECKOTO M (pa3oBOro paBHO CTEMY 3JIEMEHTOB; TEOPHUIO PacT
BECHsI, CKOPOCTH PEaKIH U MET | BOPOB; OCHOBHBIE 3aKOHOMEPHO
OJIOB €€ PETyIUPOBAHNUS, KOJIEO CTH MPOTEKAHUS XUMHUUECKUX T
aTeNbHBIX PEaKUUi; pEaKIIMOHH | POIECCOB; KUCIOTHO-OCHOBHBIE
0ii cnoOCOOHOCTH BEIIECTB; IEPU | CBONCTBA BEIIECTB
OJINYECKOM CUCTEMBI DIIEMEHTOB
; TIOJIMMEPOB, OJINTOMEPOB U UX
CUHTE3a; PEaKIMOHHOMN CII0CO0
HOCTH BEIIIECTB; CBOMCTBA BEIIEe
CTB.




N I U

30
aH
ue

TEOPETHYECKHUX ACTIEKTOB IIPUM
€HEHHs MEeTOJI0B 0TOOpa pob u
AHATUTHYECKOTO OIPEIEIICHUSI
BEI[ECTB B KOMIIOHEHTaX OKPYK
aroteit cpepl (HOpMaTHBHO-ME
TOANYECKYIO 0a3y, MOPSIOK BbI
MOJIHEHUS paboT, IPOTOKOIHPO
BaHHUE ITAIOB IKCIEPUMEHTA), B
COOTBETCTBHH C 337a4aMu B IIPO
(heccroHaNBHON EATETHLHOCTH

0OBACHSIET: OKHCIUTEIFHO-BOCC
TaHOBUTEJILHBIE CBOMCTBA Belle
CTB; JIEKTPOXUMHUYECKUE CUCTE
MBbI; IUCIICPCHBIC CHCTEMBI; COC

TaB, CTPOCHUE ¥ XUMUYECKHUE CB
OWCTBA OPTaHNIECKHUX COCANHE

HUH; CTpOEHUE MTOJIUMEPOB, OJIK
TOMEPOB M UX CHHTE3; PEaKIHo

HHYIO CHOCOOHOCTB BEIL[ECTB; O

CHOBHBIE 3aKOHOMEPHOCTH PO

TeKaHHsl XUMHYECKHX MPOLIECCO
B

W 4 g

S

CH
uec

MIPOBOJUTH PacyeThl KOHIIEHTpA
LY PAaCTBOPOB PA3INUHBIX COE

JUHEHUH, OTpeeNaTh U3MEHEH
Y€ KOHIIEHTpaLuil Ipyu NpoTeKa
HUM XUMUYECKUX PEAKLUH, onp
e/IeIIATh TEPMOJIMHAMUYECKHUE X
apaKTEePUCTHKH XHMUYECKUX Pe
aKIUil U paBHOBECHBIE KOHIICHT
pamyu BEmeCTB, MPOBOIUTH OY

HCTKY BEIIECTB B Ja0OpaTOPHBI
X YCIIOBHSX, OTIPENIENATH OCHOB
Hble (PU3UYCCKHE XapaKTSPUCTU
KU OPraHMYECKUX BEILECTB

aHAIM3UPYET NMPOCTHIE BEIIECTB
a ¥ MCCIIeyeT XUMHUYECKHE PO
IIECCHI C UCITOJIL30BaHMEM CTaH
JTAPTHBIX METOJIUK; OOBIICHSACT
XHMUYECKHE CBOMCTBA aTOMOB
B 3aBUCUMOCTH OT CTPOEHHUS UX
ANIEKTPOHHBIX 000J0YEK; POBO
JIUT pacyeThl KOHIIEHTPAILUH pa
CTBOPOB PA3JIMYHBIX COCJTUHCHU
i, orpeniessieT U3MEHEHHE KOHI]
EHTpAaLU{ IPU NPOTEKAHUU XU
MUYECKUX PeaKLull; onpeaese
T TEPMOAMHAMUYECKUE XapaKTe
PUCTUKH XUMUYECKUX PEaKIUi
Y paBHOBECHBIE KOHIICHTPALIUU
BEIIECTB; MPUMEHSET MPUHIHII
bl JIe-IllaTenbe K XMMHYECKHUM
PaBHOBECHSIM; MCIIOJIb3YET BEJIN
YHHBI KOHCTAHT JUCCOIAAIINH 1
JI51 XapaKTEPUCTUKH CHJIBI DJIEKT
ponurta; Berunciser pH.

& 4 o

CH
ue

UCIIOJIb30BATh CIICIHANBHBIC ME
TO/BI (XUMHKO-aHATTUTUYECKHUE)
B PO ECCUOHATBHON JeSITEIbH
OCTH

COCTAaBJISICT YPaBHEHHS OKUCIHT
€JIFHO-BOCCTAHOBHTEIIBHBIX pea
KIIUH METOJIOM DJIEKTPOHHO-HO
HHOTO 0aJyaHCa; COCTABIISET dJIe
KTPOXHMHUYECKUE CHCTEMBI; COC
TaBJISIET YPaBHEHUSI PEAKIHN 371
EKTpOJIHM3a PaCTBOPOB H pacIlia
BOB COJICH; BBIMOJIHSCT PACUCTHI
ANIEKTPOAHBIX MOTCHIHAIOB, 3JI
EKTPOJIBIXKYIIEH CHITBI (3.]1.C.)
TaJIbBaHHYECKUX 3JIEMEHTOB; TP
OBOJIMT Pac4eThl OCHOBHBIX Xap
AKTEPUCTHK JUCTIEPCHBIX CHUCTE
M; aHAJIM3UPYET OPTaHUIECKHE
BEILIECTBA U HCCIICAOBATH XUMU
YECKHUE MPOLECChI HCIIOTb30BaH
HEeM CTAHIAPTHBIX METOJIHUK; OII
penenseT OCHOBHBIC (DH3UYECKU
€ XapaKTEePUCTHKH OPTaHu9IeCK
WX BEIIECTB.

W~ g

aB
bI

BBINOJIHEHHS OCHOBHBIX XUMUYE
CKHX JJADOPATOPHBIX ONepanui,
BIIaIcHHs METOJAMH OIIpeierie
Hus pH pacTBOpoB U onpenerne
HUS KOHLEHTpaLUi B pacTBOpax
, METOZIaMU CUHTE3a HEOPTaHUY
€CKUX U OPraHUYECKUX COCTUHE
HUU

BBITIOJIHSICT OCHOBHBIC XHUMHYEC
KHe J1a00paTOpHBIC OIEpaIlHH;
OIpeIeIsIeT COCTaB, apaMeTphl
M CBOMCTBA XUMHUYECKHX CHCTE
M; Oe3omacHo o0pamaercs ¢ Xu
MUYECCKNMU MaTe€puajgiaMu C yue
TOM UX (PU3NYECKUX CBOWCTB.

E=]

aB
bI

HpI/IMeHeHI/ISI XUMHUYCCKHUX METO
JIOB 171 pEIICHMS 3a1a4 B npO(b
€CCHOHAIBLHOM JeITEIbHOCTH

BJ1agcCT ME€TOJaMU XUMHYCCKOI'
0 aHaIIM3a JUIsl PELICHUS] KOHKpE
THBIX MIPAKTUYICCKUX 3a/1a4 B 1Ip
odeccHOHANBHON 00IaCTH.




Tabnuna 3anoiHsAeTCsl B COOTBETCTBUU C paznenoM 1 PaGoueit mporpammbl AMCHMITIIUHBI

(Momyms).

3 IlepeyeHb OLIEHOYHBIX CPE/ICTB

Ta6mmma 3 — [lepeueHb OIIEHOYHBIX CPEACTB MO TUCIUIUIAHE (MOTYIIIO)

KoHTponmpyemble IIaHupyeMBbIe pe3y

KoHTponupyembie TeMBbI

HanMeHOBaHHE OIIEHOYHOTO CPECTBA U TP
encrasienne ero B DOC

MaTUBHO-METOIUYECKYIO
6a3y, MOPsOK BBIIIOJTHEH

JIBTAThI O0YUYCHUS JUICTIATUTAHBI 5 [IpoMesyTouHas ar
Texymui KOHTPOJIb
TecTarus
Ounas popma oOydeHus
P/1 3Hanue : HyHIAMEHTAIbH 1.1. Beenenue B AuCUHUILT
BIX pa3jiesioB XUMUH, B 00 | uHy. Kimaccel Heopranude | CoOecemoBanue Tecr
‘beMe, HEOOXOTUMOM JIS CKUX COCJMHEHUA
OCBOCHHS XUMHUYECKUX OC
1.2. ATOMHO-MONEKYIISIpH
HOB B OKOJIOTHH M IPUPOAL | /" CobecenoBanue Tecr
OIOJIb30BAHMST; XUMUYECK y
UX CHCTEM: pacTBOpoB, ka | 1.3. CTpoenue aToma u 1€
TaJIN3aTOPOB M KaTaJIUTHY MNOJUYECKasi CUCTEMA 3
p PHOA CobecenoBanue Tecr
€CKHX CHCTEM, [IHCIICPCH ementoB JI.1. Menneneen
BIX, JJIEKTPOXUMHUYCCKUE a
CUCTEM; OCHOB XHMHUYECK
01 TepMOJUHAMHKY U KUH Pedepar Tect
CTHKH: SHEPIreTHKH XUMHY 1.4. Xumnueckas cBs3b U
€CKHX TIpolieccoB, Xumpue | CTPOCHHC BCLICCTBA
CobecenoBanue Tect
CKOro 1 (a3oBOro paBHOB
€CHs1, CKOPOCTH PEaKIuu
U METOMIOB €€ perynuposa | 1.5. PacTBopsl CobecenoBanue Tecr
HUS, KOJICOATEIBHBIX peaK
LUH; peaKIIMOHHOM CIIOCO 1.6. OCHOBHBIE 3aKOHOME
OHOCTH BEIIECTB; MEPHOA | pHOCTH npoTekanus xumu | CobecenoBanue Tect
UYECKOM CUCTEMBI 3JIEMEH | YECKUX MPOLECCOB
TOB; TIOJIMMEPOB, OJIUTOME
2.7. KonnuraTuBHBIE CBO
POB U HX CHHTE3a; peakuu | . CobecenoBanue Tecr
. HCTBa pacTBOPOB
OHHOM CIIOCOOHOCTH Belle
CTB; CBOICTBA BEILIECTB. p T
2.8. OKucCIUTENHHO-BOCCT edepar ecr
AHOBUTENBHBIE U DIIEKTPO
XUMHYECKHE TPOLIECCHI Cobece10BaHNe Tect
2.9. OU3UKO-XUMUS JUCTI
a CobecenoBanue Tecr
€PCHBIX CUCTEM
2.10. DnieMeHTBI OpraHuy
. p CobecenoBanue Tecr
€CKOW XUMUH
Pegepar Tecr
2.11. Opranuueckue u He
OpraHUYECKUE MOITUMEPHI
CobecenoBanue Tecr
P2 3HaHUe : TEOPETUIECKUX 15.P CobeceroBatiie T
ACIICKTOB MPUMEHEHHS M -2 TACTBOPEI ect
TOJOB 0TOOpa IPo0 U aHa 6.0
.6. OCHOBHBIE 3aKOHOME
JUTHYIECKOTO OTPEICICHU Cob T
4 BelweCTs B KoMmoHenTax | PHOCTH NPOTEKAHUS XUMHU obecenoBaHue ecT
o YECKHX MPOIIECCOB
OKpY>Karoliel cpenbl (Hop pout




ust paboT, IPOTOKOJIMPOBA
HHE 3TaIOB HKCIIEPHUMEHT

a), B COOTBETCTBHH C 3371
gaMu B podeccroHaIBHO

2.9. ®U3UKO-XUMHUS JTUCIT

. CobecenoBanue Tect
M JICSATEIIbHOCTH €PCHBIX CUCTEM
PJI3 YMenue : npoBOJUTE pac JlaGoparopHas pa6o | JlaGoparopHas pa6o
4eTsl KOHUeHTpamu pact | 1.1. Beenenue B jucumin | g Ta
BOPOB PA3IMUHEIX coenuH | uHy. Kitaccs! Heopraumde
€HU, OTIPEIENATh U3MEHE | CKUX COCTUHCHUH JlaGoparopHasi pa6o Tect

HUE KOHLIEHTpaLMH MIpH 11
POTEKaHUH XUMHIECKUX P
€aKILIUH, ONIpeNEesATh TEPM
OJMHAMHUYECKUE XapaKTeP
UCTUKH XMMHUYECKHX PeaK
M ¥ paBHOBECHBIE KOHIT
EHTPAINH BEIIECTB, IPOB

OJIUTH OYHCTKY BEIIECTB B
71a00PaTOPHBIX yCIOBHSX,
OTIpeNeNaTh OCHOBHBIC (1
3U4ECKHe XapaKTepUCTHK

U OpPraHMYECKUX BELIECTB

Ta

1.2. ATOMHO-MOJIEKYISIpH

JlabopaTtopHas pado
Ta

JlabopaTopHast pabo
Ta

o€ y4eHHe
JlabopatopHas pado Teer
Ta
JlabopatopHas pabo | JlabopaTtopnas pabo
Ta Ta

1.3. Crpocnue atoma n e | J1aboparopmas pado | . .

pHoAMYECcKas CUCTEMa AT
emenrtoB [[.11. Menzaeneen
a

Ta

PazHoypoBHEBBIE 3a
Jlauy U 3aJJaHUL

Pa3noypoBHEBbIE 3a
Ja4ud U 3aJaHUS

Pa3noypoBHeBbIe 3a

1.4. Xumnueckast CBSI3b 1
CTPOCHHUE BEIIECTBA

Tecr
Jlaudl U 3aJaHus
Jlabopatopnas pabo | JlabopaTtopnas pabo
Ta Ta
JlaGoparopHas pabo Tecr

Ta

PasHoypoBHEBEIE 3a
JIA91 ¥ 33JJaHHS

Pa3zHoypoBHeBbIE 3a
Jla9 ¥ 3aJIaHUS

Pa3HoypoBHEBBIE 32

1.5. PactBopsI

Tect
JIa4Y¥ U 3aJaHust
JlabopatopHas pabo | JlabopaTtopnas pa6o
Ta Ta
JlabopatopHas pado Teer

Ta

PazHoypoBHEBBIE 32
Jlaud U 3aJaHUL

Pa3noypoBHEBbIE 3a
Jaud U 3aJaHUS

Pa3noypoBHeBbIe 32

1.6. OcHOBHBIE 3aKOHOME
pHOCTI/I HpOTeKaHI/IH XUMHN
YECKHUX IPOIIECCOB

Tecr
Jlaudl U 3aJaHus
Jlabopatopnas pabo | JlabopaTtopnas pabo
Ta Ta
JlaGoparopHas pabo Tecr

Ta

PasHoypoBHEBEIE 3a
JIa91 ¥ 33JJaHHS

PasHoypoBHeBEIE 3a
Jla9 ¥ 3aJIaHUS

Pa3noypoBHEBBIE 32

Tect
Jla4y 1 3a][aHus
JlaboparopHnas pabo | JlabopaTtopnas pa6o
Ta Ta
2.7. Ko a € CBO
JUIUT'aTHBHbIE CB JlaboparopHas pabo Tecr

HicTBa pacTBOPOB

Ta




2.8. OKUCIUTEIBHO-BOCCT
AHOBUTENBHBIE U DIIEKTPO
XUMHYECKHE TPOLIECCHI

Jla6opatopnast pabo | JlabopaTopHas pabo
Ta Ta
JT'Iaa60paT0pHaﬂ pabo Teer

PazHoypoBHeBbIE 3a
Jlaud ¥ 3aJaHus

Pa3HoypoBHEBbIE 3a
Jlauu Y 3aJjaHus

Pa3zHoypoBHEBBIE 3a

Tect

Jla4yM ¥ 3aJ1aHus

Jla6opatopnast pabo | JlabopaTopHas pabo
2.9. ®U3UKO-XUMHUS JUCIT Ta Ta
€pCHBIX CHCTEM

Jlabopatopnas pado Tecr

Ta

Jlabopatopnas pabo | JlabopaTtopnas pabo
2.10. Dnementsl opranuy | T Ta
€CKOU XUMUH

JlaGoparopHas pabo Teer

Ta

2.11. Oprannueckue 1 He

JlabopaTtopHas pado
Ta

JlabopaTopHast pabo
Ta

OPratHvecKe MOMMMEPBL | JTaGonaropras pato T
ecT
Ta
PJ14 VYMeHue : uCronb30Bath ¢ JlaboparopHas pa6o | JlabopartopHas pabo
HeluanbHble MeTOb! (XU Ta Ta
Muko-aHanutdeckue) B m | 1.5. PacTBoper
podeccroHanbHOI neaTen Jlaboparopuas pabo | .
BHOCTH Ta
Jla6opatopnast pabo | JlabopaTopHas pabo
1.6. OCHOBHBIE 3aKOHOME | T4 Ta
PHOCTH NPOTEKAHUS XUMH
YECKHX IPOLIECCOB JlaGoparopuas pado Tecr
Ta
PIS HagbIk : BBIIIOIHEHHS OCH JlaboparopHas pado | JlaGoparopHas paGo
OBHBIX XHUMHYECKUX J1a00 1.1. Beenenue B quctumn | g Ta
pATOpHEIX onepanyii, Ba | wHy. Kitaccsr Heopranude
JICHUS METOJJAMH OTIpesie]l | CKHX COSTMHEHHIT Jlaboparopuas pabo | .

enus pH pacteopos u onp
€JIeJIEHUs] KOHLIEHTpalui
B PacTBOpax, METOAAMHU C
WHTE3a HEOPTaHUYECKUX U
OpraHUYeCcKHUX COCAMHECHU
"

Ta

1.2. ATOMHO-MOJIEKYJISIpH

JlabopaTtopHas pado
Ta

JlabopaTopHast pabo
Ta

oe y4eHue
JlabopatopHas pado Teer
Ta
1.3. CTpoenue atoma u e JlaboparopHas pabo | JlabopaTtopnas pa6o
pHOIMYECKas CUCTEMA BJT Ta Ta
emenToB /.. Menzeneen JlaGopatopHas pabo T
a ecT
Ta
Jla6opatopnast pabo | JlabopaTopHas pabo
1.4. Xumnueckas csazpu | T8 Ta
CTPOCHHE BEIIECTBA
Jlabopatopnas pado Tecr
Ta
Jlabopatopnas pabo | JlabopaTtopnas pabo
Ta Ta
1.5. PacTBOpSBI
JlabopaTtopHas pabo Teer

Ta

1.6. OcHOBHBIE 3aKOHOME
PHOCTH TIPOTEKAHHSI XUMH

JlabopaTtopHas pado
Ta

JlabopaTopHast pabo
Ta




YCCKHUX MMPOLECCOB

JlabopatopHas pado
Ta

Tect

2.7. KonnuraTuBHBIE CBO
HCTBa pacTBOPOB

JlabopatopHas pado
Ta

JlabopatopHas pado
Ta

Jla6opaTtopHas pabo
PATOpHAA P Tect
Ta
Jlabopatopnas pabo | JlabopaTtopnas pabo
2.8. OKHCINTENBHO-BOCCT | 1g Ta
AQHOBHTEIIFHBIC U JJIEKTPO
XUMHUYECKHE MTPOLIECCHI JlaGoparopuast pa6o Tecr
Ta

2.9. ®U3UKO-XUMHUS JTUCIT
€PCHBIX CUCTEM

JlabopaTtopHas pabo
Ta

JlabopaTopHast pabo
Ta

JlabopaTtopHas pabo

Tect
Ta
JlabopatopHas pado | JlabopaTtopHas pado
2.10. Dnements opranua | T Ta
€CKOM XUMUHU
JT'Iaa6opaT0pHasI pabo Teer

2.11. Opranuyeckue U He

JlabopatopHas pado
Ta

JlabopatopHas pado
Ta

OPTaHHYECKHE NOTHMEPHI | JaGonaropras pabo
Tect
Ta
PJi6 HaBbIK : IpUMEHEHNUsT XUM Jla6opatopHasi pabo | JlaGoparopuas paGo
HYECKHMX METO0B JUI Pe Ta Ta
IIEHHA 33/1a9 B TPodeccH 1.5. PacTBOpHI
OHAJIbHOM [esTeIbHOCTH Jlaboparopnas pabo | 1. .
Ta

1.6. OcHOBHBIE 3aKOHOME
pHOCTI/I HpOTeKaHI/IH XUMHN

JlabopatopHas pabo
Ta

JlabopaTopHast pabo
Ta

JlabopaTtopHas pado

YECKHUX IPOIECCOB Tecr
Ta
JlabopatopHnas pado | JlabopaTtopnas pado
2.7. KonnuraTuBHbIE CBO Ta Ta
HCTBa pacTBOpOB JlabopatopHas pado
a Tect
T

2.9. ®U3HKO-XUMHS JUCIT
€PCHBIX CUCTEM

JlabopatopHas pado
Ta

JlabopatopHas pado
Ta

JlabopatopHas pabo
Ta

Tect

4 Onucanue nNpoueayps! ONCHUBAHUS

KadectBO cPopMHUpOBAaHHOCTH KOMIIETEHIIM HAa JaHHOM JTame OICHUBACTCS IO
pe3yinbpTaTaM TeKYIIUX W MPOMEKYTOYHBIX aTTECTAIMH MPHU ITOMOIIY KOJUYCCTBCHHON OICHKH,
BBIpaXEHHOW B Oamnax. MakcumanbHas cymma 0auioB mo auciuruiiHe (momymto) paBHa 100
Ooayuiam.

Pacnpeoenenue 6annos no suoam yuebrot oesmenvHocmu 6 1-m cemecmpe

B yaeOHOU IeATEIHHO OueHo4HOE CPEACTBO
et (CobecenoBan [OTyeT 1o 1a00paToOpHOi P
e aboTe

Ulekun - |— - - 10 10

Pedepar [Bamaun Tect liToro




UlaGoparopHslie paboTsl [9 15 - - - 24
SaMOCTOSITeJIbHa}I pabot| i 12 5 i 17
IATTecTarnus 15 - 5 20 49
Mtoro 18 30 12 10 30 100
Pacnpedenenue 6ann06 no suoam yuebHou 0essmenibHOCmu 80 2-M cemecmpe

. O1eHoYHOe CPEeNICTBO
Bun yueOHoll nesTenpH —
ocTH CobecenoBan|Otyer 1o 1abopaTopHOi Pedepar |3anaun Teer Hroro

ne pabote

Jlexn - - - - 10 10
JlaGoparopHsle paboTs |8 18 - - - 26
CamocrosiTenbHas pado | _ _ 24 3 _ 27
Ta
ArTecranus 7 18 - 2 10 37
HUroro 15 36 24 5 20 100

Cymma GaisioB, HaOpaHHBIX CTYJAEHTOM IO BCEM BHJaM y4eOHOM NeATeNTbHOCTH B PaMKax
JTUCIUIUIMHBL, IEPEBOJUTCS B OLIEHKY B COOTBETCTBHUHU C TaOIHUIIEH.

Cymma bansos

10 JUCLMILINHE

O1eHKa IO TPOMEKY
TOYHOM aTTecTanuu

XapakTepHcTHKa KauyecTBa C(OOPMUPOBAHHOCTH KOMITETEHIUH

«3a4TeHo» /

CTyaeHT 1eMOHCTPHPYET CHOPMHPOBAHHOCTh JHUCIHUILUIMHAPHBIX KOMIIETECHINH, 00
HapyKMBaeT BCECTOPOHHEE, CUCTEMaTHIeCKoe U NTy0OKoe 3HaHne y4eOHOTro MaTep
naja, yCBOMJI OCHOBHYIO JIUTEPATYPy U 3HAKOM C JOMOIHUTENBHON INTEPaTypoii, pe

ot 91 zio 100 «OTJINYHOY KOMEH/IOBAHHOM ITPOTPaMMO, yMEET CBOOOIHO BBIMOIHSITE MPAKTHYCCKUC 3aIaHHUS,
MIPEyCMOTPEHHBIC IPOTrPaMMO¥, CBOOOIHO ONEPHPYET NPUOOPETEHHBIME 3HAHUSIM
U, YMEHUSIMH, IPUMEHSIET UX B CUTYaLUsAX TOBBILIEHHOHN CIOXKHOCTH.
CTyneHT IEMOHCTPUPYET CHOPMUPOBAHHOCTh AUCIUILIMHAPHBIX KOMIICTCHIHIA: OC
ot 76 10 90 «3a4TeHo» / HOBHBIE 3HAHMSI, YMEHHSI OCBOCHBI, HO JIOIyCKAIOTCs HE3HAYUTEIbHbIE OHI“I/I6KI/I, HET
«XOpOLIO» OYHOCTH, 3aTPYXHEHUS IIPH aHATUTUYECKUX OINEepaluix, IEPEHOCE 3HAHUU U YMEHU
1 Ha HOBBIE, HECTAHJAPTHBIC CUTYaLlUH.
CTyneHT NeMOHCTpUpPYeT CHOPMUAPOBAHHOCTh NUCIUATUIMHAPHBIX KOMITETCHITHIA: B X
«3a4TeHO» / 0J1¢ KOHTPOJIBHBIX MEPONPHUITHI JOMYCKAIOTCS 3HAUYUTENbHBIE OIINOKH, TPOSBISIETC
ot 61 1o 75 «YIOBJIETBOPHUTENBH sl OTCYTCTBUE OTACIbHBIX 3HAHUH, YMEHUH, HABBIKOB 110 HEKOTOPBIM JUCHUILUIMHAPH
o» BIM KOMIIETCHIMSIM, CTYICHT HMCIBITHIBACT 3HAUNTEIbHBIC 3aTPYJHEHUS IIPU ONIEPUP
OBaHMH 3HAHWSMYU U YMECHHSMM IIPU UX IIEPEHOCE HAa HOBBIC CUTYALNH.
«HE 3aYTCHOY /
or 41 110 60 P ——— VY crynenra He C(bogmnposaﬂubl JMCLUIIIIMHAPHBIE KOMIIETEHIIUH, IPOSBIISETCS HENO
CTaTOYHOCTh 3HAaHWW, yMEHUI, HABBIKOB.
HO»
«HE 3a4TeHO» /
o1 0 10 40 P —— JucrunnuHapHble KOMIETEHIIMH HE C(}iOpMI/IpO]iaHBI. IIposiBnsieTcst monHoe WU
o NPAaKTUYECKH ITOJTHOE OTCYTCTBUE 3HAHUM, YMEHUH, HABBIKOB.

S IIpuMepHBbIE OLICHOYHBbIE CPEACTBA

5.1 llpumepHbIii IepeYeHb BONPOCOB MO0 TeMaM

Konumponvuvie 6onpocwt no pasoenam oucyuniunst 1-20 cemecmpa:

Nk b=

Yro takoe okcuabl? Kak ux kinaccuuuupyroT o XuMU4eCKUM CBOMCTBaM?
Uto Takoe ruApOKCUIbI?
Knaccudukarnus ruipokcuoB.

UTo Takoe OCHOBHOCTH KHUCJIOTHI, KUCJIOTHOCTh OCHOBaHUS?
Maiite onpenenenue conu. Knaccudukanus conei.

Kakue KucioTsl 00pa3yroT KUCIIbIe con?

Kakune ocHOBaHUS1 00pa3yrOT OCHOBHBIE COJTN?
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XUMHUYECKUH IJIEMEHT, aTOM, MOJIeKyJia?

[IpocTeie U cOXKHBIE BemiecTBa?

Xumuyeckue GopMyIibl BeIecTB?

3aKOoH MOCTOSIHCTBA cocTaBa’?

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

[Tepuoanueckuii 3axkon Menzaeneena?

3akoH ['eii-Jlroccaka?

3akoH ABoraapo?

MonsipHblit 00beM raza?

VYpasuenue Knaiinepona?

VYpaBuenne Menneneena?

Hanummre nosHpie 31eKTPOHHbIE KOHPUTYPALIUKA ATOMOB AJIEMEHTOB C MOPSIKOBBIM
HoMmepoMm 17 u 25.

HarunTe 31eKTpOHHbIe KOH(GHIYPALMK aTOMOB XJI0Opa U Maprauia u nosos Cl™ u Mn2*.
Hanummre 35ekTpoHHYI0 KOH(pUTrypamnuio aToMoB (ocdopa u BaHaus. SBIsI0OTCS I OHU
aHayioramu?

Hanummre 35eKTpoHHYI0 KOH(GUTYpAIHIo OSPUILITUS U YKaKUTE dJeMeHThI-aHanoru. Kak
M3MEHSIOTCS CBOMCTBA aHAJIOTOB C YBEIMUYEHUEM HOMepa rnepuoja’?

[IpuBenuTe MEKTPOHHYIO KOHpUTYpaIruio kanus. [lokaxuTe, Kak U3MEHSIOTCSI CBOMCTBA
AJIEMEHTOB MEPUO/Ia, B KOTOPOM HaXOAUTCS KaJUH.

Harmmmmure anektpoHHbie KoH(purypamnuu atomoB Fe u F, a Takke nonos Fe 2 Fe3TuF
YKaxkuTe, y KaKUX U3 HIDKE MIPUBEICHHBIX MOJIEKYJI XUMHUYECKHE CBSI3U HMEIOT MOJISIPHBIA
xapakrep: F,, CO, H,.

YKakuTe nocie10BaTeIbHOCTh BO3pACTaHUs 3JEKTPUUECKOI0 MOMEHTA AMUIIOIS y CBsizei: B-
N, B-F, B-C, B-O, B-Br.

Onpeznenute BaJIeHTHOCTH Ho/a U pochopa B OCHOBHOM U BO3OYKIAEHHOM COCTOSIHUSX.
VYxkaxuTe MexaHu3M o0pa3oBaHUs CBsI3el B MOHE THIPOKCOHUS H3O+. Kakyto BaneHTHOCTh
UMeeT KUCIOPO B 3TOM HOHE?

Kakyto npoctpancTBeHHYI0 KOH(pUrypanuto umeroT Moiiekyisl BaCl,, PbCl,, PbCly, Br,,
AsHj, HyTe, CFy4, GeHy, PCls, SBrg? Kakue u3 93TuX MOJIEKy NOJSPHBI?

OcHoBHbIE CBOMCTBA MPOSBIISET BHICILINI OKCHJI DJIEMEHTA: CEphbl, a30Ta, Oapusl, yriaepoaa?
Kak u3meHstoTcst CBOMCTBAa T’MAPOKCHAOB, 00pPa30BaHHBIX METaNIaMU TJaBHOU moArpymnisl 11
TPy, TPU YBEIWYCHHUH 3aps/a siipa aToMOB?

W3menutes nu cBoiicta BemecTs B psay NaOH — Mg(OH) , — AI(OH)5?

Yem 00ycnoBieHa auioTponus?

B uem 3akmtouarorcs cBoiicTBa aM(GOTEPHBIX THIPOKCHIOB?

Yemy paBHA MOJIIpHAs] KOHIICHTPAIIHs SKBUBAJICHTA, MOJISIpHAst KOHLIeHTpauus u TUTP 20 %
pacTBopa cyibdaTa Maraus?

Kakoii 06beM pacTBOpa CepHOil KMCIOTHI IIOTHOCTHIO 1,8 T/CM® ¢ MACCOBOH J10Mei H,SO4

88 % Haz0 B3ATH JJIs1 IPUTOTOBIICHUS pacTBOpa KUCI0Th 00beMoM 300 cM3, wiotHOCTHIO 1,3
r/cm>1 MaccoBoil 1oieit H,SO,4 40 %?

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

Peakiiuu monHOr0 oOMeHa UIyT 10 KOHIIA B PE3yJIbTaTe 00pa3oBaHuUs?

CocTtaBbTe MOJIEKYJIIPHOE U [TOJTHOE HOHHOE YPaBHEHUE, COOTBETCTBYIOIIEE COKPAILIEHHOMY
noHHOMy ypaBHenmio: CO532" + 2H™ — CO, + H,0.

Heiirpanenyto cpeny umeer BoaHblil pactBop: NaNOj, FeSOy4, Na,S.

KucnorHOCTh MOYBBI MOKHO YBeNU4UTh BBeeHUe pactBopa: NH4NO3;, NaNO3, NaCl,
NaySOy.

Kaxkue pactBopbl HazbiBatoTCs OydepubiMu? [1puBeaute mpuMepsl.
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Yro Ttakoe OydepHas eMKOCTh, U OT KaKUX (PAKTOPOB OHA 3aBUCHUT?

Ha yem ocHOBaH MexaHU3M JieicTBuUs Oy(depHbIX cucTeM?

[TpuBectH ypaBHeHus 11 pacuera pH OydepHbIX pacTBOPOB.

KakoBo 3nauenue OydepHbIx cuctem?

Boraucnuts pH popmuarnoro 6ydepnoro pactBopa, B 151 kotoporo coaepxkurtcs no 0,1M

HCOOH (K, = 1,8%107).

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

BBrauciute MOJISIpHYIO KOHLICHTPAIMIO pacTBOPA MypaBbUHOM KUCIOTHI, ecii pH = 3, a
Ko = 1,8%1074,

I'maponus nporekaer npu pactBopeHnu B Boje: CaBr,, Ba(NOj),, Na,SOy, AICI;?

Bopa. CBoiicTBa BOABI.

OcHOBHBIE XapaKTEPUCTUKU PACTBOPOB.

ITporecchl, mpoTekarouue Mpu pacTBOPEHUH, TEMI0BOH 3(h(heKT pacTBOPEHHUS.

Teopust 3AEKTPOTUTUYECKON AUCCOLUALIIH.

CreneHb AUCCOIMALINH.

CunbHbIe U crabble AIEKTPOIHTHI.

Koncranrta nquccormaruu. 3akoH passeaeHuss OcTBanpia.

3aKOH ANEKTPOHEUTPATBHOCTH PACTBOPA IIIEKTPOIUTA.

HonHoe npounsBeeHne BOJBI.

Bonopoansiii mokaszaTes.

OHeprusl.

BryTpeHnHss sHeprus.

Tennora.

Pabora.

IlepBoe Ha4uasI0 TEPMOJAMHAMUKH.

3aKOH SKBUBAJIEHTHOCTHU TETUIOTHI M paOOTHI.

OHTAJIBIHSL.

TennoBoii 3pPeKT XUMUIECKON pPEeaKInu.

3axoH I'ecca.

OHTpomnus.

Btopoe Hauano TepMOAMHAMUKH.

CBobonnas sHeprus ' mb0ca kak KpuTepuil HaNPaBICHHOCTH MpoIiecca.

CKopocTh XMMHYECKOH peaklnu. 3aBUCUMOCTbh CKOPOCTH XUMHUYECKOM peakluu oT

KOHIICHTPAIIUU PearupyroINX BEIIeCTB.

KoHcTanTa ckopocTu peakunu. MojeKyJIspHOCTb U MOPSA0K PEaKIUH.

KaTtanutnueckue peakiuu. [ OMOreHHBI U r€TepOreHHbINA KaTaaus.

3aBUCUMOCTb CKOPOCTH XMMHUYECKON PEAKIMK OT TeMIiepaTypsl. TemnepaTypHas

3aBHCUMOCTbh KOHCTAHTBI CKOPOCTH PEAKIIUH.

DHeprus akTUBaLMK XUMHUYECKOM peakuuu. Teopust akTHBUPOBAaHHOTO KOMILJIEKCA.

Xumunueckoe paBHoBecue. KoHcTaHTa paBHOBECHS.

daxkTopsl, BAUAOIIKE HAa cMeleHne paBHoBecus. [Ipunnun Jle-I1laTense.
Koumponvhvie sonpocsi no pazoenam oucyuniuusl 2-2o cemecmpa:

. OKHCIIUTENBHO-BOCCTAHOBUTENBbHBIE peakluu. [IpuBenuTe npuMepsl TAIMYHBIX

OKHCJIMTENICH M BOCCTAaHOBHUTEIICH.
PaccraBbTe K03 PHUIHEHTHI B ypaBHEHHIX, IPUMEHUB METO]I JJIEKTPOHHO-MOHHOTO OanaHca:
a) K2Cr207 + st + stO4 — Crz(SO4)3 + S+ KzSO4 + Hzo; 6) Ag + HNO3(KOHII) —
AgNO3; + NO, + H,O VYkaxute OKUCIUTEIb U BOCCTAHOBUTEIID.

. I'ne PpacIoJIOKECHbI MCTAJUJIbI B nepnonnqecxoﬁ CUCTEMC XMUMHNYCCKUX 3JICMCHTOB

J.N.Menneneena?
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KakoBbI 0cOOEHHOCTH CTPOEHHS AaTOMOB METAJIIOB?

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

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

Kak ycTpoeHa kpucTauinyecKkas peleTka MeTaaioB?

KakoBsI (huzndeckre cBOMCTBA METAIIOB?

Kak M0>XHO MOTyYuTh METAJIIBI U3 UX COCTUHEHUN?

Kak BenyT ce0s1 aTOMBI METAIIJIOB B XMMUYECKHUX PEAKIUSIX U ITouemMy?

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

Pacckaxxute 00 JIeKTPOXUMUYECKOM psijie HAPSHKCHUI METaJIOB.

[Tepeuncaure peakiuy, B KOTOPbIE MOTYT BCTYIIaTh METAJLIIBI.

KakoBo 3HaueHNE METAJNIOB B )KU3HU YEJIOBEKA?

Beraucnnre remnepatypy 3amep3anusi BogHoro pactsopa pru6osst CsH jO5 ¢ MaccoBoit

nonen 3%.
Beraucnure maccy pu6o3st CsH jO5, kKoTopyto cienyer pacTBoputh B 180 r Bozbl, 4TOOBI

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

AICl; umu 0,2 mosb CgH,Og B 1 m> pactBopa? Crenens auccoumarin AlCI; pasma 0,75.
Brruncaure temneparypy 3amep3aHust BOgHOro pactsopa puoosst C sH;(O5 ¢ maccoBoit
nonent 3%.

Berauciure maccy pu6osst CsH(Oj5, koTopyto ciaenyer pacTBOpuTh B 180 I BoJbI, 4TOOBI
MIOJIyYUTh pacTBOp ¢ Temneparypoit kunenus 100,1°C.

Kakoii u3 pactBopoB 06s1aaeT 60JbIIMM OCMOTUYECKUM JaBlIeHUuEM: coaepkamuii 0,2 Moib

AICI; umu 0,2 moss CgH,Og B 1 im> pactBopa? Crenens auccoumarin AlCI; pasna 0,75.

CocTaBbTe cXeMy TallbBAHUYECKOTO JIEMEHTA, B KOTOPOM 3JICKTPOIAMH SBIISIOTCS
MarHueBasi U IMHKOBAs TJIACTUHKHU, OMYIIEHHBIE B PACTBOPHI X HOHOB C AaKTUBHOMU
KOoHIIeHTpanuen 1 Mmonbs/n? Kakoil MeTas sSsBisieTCs aHOA0M, Kakoil katogoM? Hamummre
ypaBHEHUE OKUCIUTEIBHO-BOCCTAHOBUTEIBHOM peaKkIuu, MPOTEKAIOIIEH B 3TOM
raJbBaHUYCCKOM dJIeMeHTe, U Berauciaute ero JJ(C.

MarnueByto IIaCTUHKY OIyCTHJIA B PacTBOP €ro coyd. [Ipu 3TOM 351eKTpOAHbII MOTEHIHAI
MarHus oKasajucs paBeH — 2,41 B. Borancnure KOHIEHTPAIMIO HOHOB MarHust (B MOJIB/J).
CraHIapTHBIN SJEKTPOIHBIN TOTSHITMAT HUKES O0bIle, yeM KobanbTa. I3MeHuTCes u 310
COOTHOIIIEHHUE, €CITH U3MEPUTH OTEHIIMAT HUKEISl B PACTBOPE €0 MOHOB C KOHIICHTpAIIUe
0,001 momw/i, a MOTEeHITMAIBI KOOaThTa — B pacTBOpE ¢ KoHIEeHTpanwuei 0,1 Mob/n?

Kax mpoucxoaut armochepHas koppo3ust ctanu? Hanummure 3JeKTpOHHBIE YPaBHEHUS
AHOJIHOT'O U KaTOJHOTO MPOLIECCOB.

Kax mpoucxoaut koppo3usi IMHKA, HAXO/ISIIETOCS B KOHTAKTE C KaAMUEM B HEUTPAIHLHOM U
KkuciaoM pactBopax. CocTaBbTe 3JEKTPOHHBIE ypaBHEHHE aHOJHOTO U KaTOJIHOTO MPOIIECCOB.
Kaxoii coctaB nmpoayKkToB KOppo3un?

MeJb HE BBITECHSIET BOAOPO U3 pa3daBieHHBIX KucioT. [Touemy? OnHako, ecinu K MeTHOM
IUTACTUHKE, OMYIICHHON B KUCIOTY, TPUKOCHYTHCS IIMHKOBOW, TO HA ME/IM HAUMHACTCS
OypHoe BeIIeneHHE BoAopoaa. OOBSICHUTE TO SBICHUE, COCTABUB YPaBHEHUE AaHOAHOTO U
KaTOJHOT0 mporeccoB. Hanummure ypaBHeHHE MTPOTEKAONIEH XUMUYECKON PEaKIInu.

K xakomy THIy TOKPBITHI OTHOCATCS OJIOBO Ha CTaly U Ha Meau? Kakue mporeccs OyayT
MPOTEKATh P aTMOC(EPHON KOPPO3UH JTYKCHHBIX (OJIOBIHUPOBAHHBIX) CTAJIU M ME/TH, TIPU
HEeUTpasibHOU peakuuu cpenbl U 298 K? HanummuTe ypaBHEHHE KaTOAHBIX U aHOIHBIX
peaKuui.

[IpuBenuTe MpUMEPHI KATOTHBIX U AHOJHBIX MOKPBITUH 11 KoOanbTa. CocTaBbTE ypaBHEHUE
KaTOJHBIX U aHOJHBIX MPOIIECCOB BO BIAKHOM BO3/IyX€ U B PACTBOPE COJITHOM KUCIOTHI IPH
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HapyLIEHUH LETOCTHOCTU IOKPBITHSL.
Harmmmmre ypaBHEHUS JIEKTPOAHBIX PEAKIIUN, MPOTEKAOIINX IIPU KaTOIHOM 3aIuTe
CTaJIbHBIX TPYO.

Kakas macca (r) ruppokcna Kaimusi 00pa3zoBajiach y KaToa Ipu dJIEKTPOJIM3e pacTBOpa
K,SOy4, ecnn Ha ocHOBe BbIAECIMIOCH 11,2 11 KMCIIOpOAA, N3MEPEHHOIO IIPH H. y.?

Omnpenenute Maccy MWHKA, KOTOPBIA BBICTUTCS HAa KaTOJE MPH JICKTPOIH3E CylbdaTa
LIMHKA B TeueHue |1 4 npu Toke 26,8 A ecnu BbIXOJ IIMHKA Ha TOKY paBeH 50 %.
Kaxkas macca (r) H,SO4 06pa3yeTcs 0k010 HEpaCTBOPUMOI0 aHOJA PU JIEKTPOIIN3E

pactBopa Na, SOy, eciiu Ha aHOZIE BbIIENSIETCS KUCIOpol 00beMoM 1, 12 J1 u3MepeHHbIN npu

H.y? Bpruncnure Maccy BElIECTBa, BBIIESAIOMIETOCs Ha KaToae. Kakne THITbI THCTIepCHBIX
CUCTEM BbI 3HaeTe?

CocTaBbTe cXeMy raJiIbBAHUYECKOTO 3JIEMEHTA, B KOTOPOM 3JIEKTPOAAMHU SIBIISIOTCS
MarHueBasi U IMHKOBAs IJIACTUHKHU, OMYILEHHBIE B PACTBOPHI MX HOHOB C AKTUBHOMU
KoHIeHTpanuel 1 mons/n? Kakoit merast siBisieTcst aHOJ0M, Kako karogom? Hanwmmre
YpaBHEHHE OKUCIUTEIbHO-BOCCTAHOBUTENIBHOMN peaklUy, IPOTEKAIOLIEH B 3TOM
raJlbBaHU4ECKOM 3JIeMeHTe, U Beruuciure ero J/1C.

MarsueBy1o IJIaCTUHKY OIIyCTHJIM B PACTBOP €ro coiu. [Ipu 3ToM 371eKTpOoAHBINA TOTEHIIMAT
MarHus okaszayics paBeH — 2,41B. Beraucinre KOHIIEHTPAIIUIO HOHOB MarHus (B MOJIB/J).
CrangapTHBINA IEKTPOIHBIN MOTEHITMAT HUKEN Ooblie, yeM KobanbTa. I3MeHHuTCs 1 9TO
COOTHOILLEHHUE, €CIM U3MEPUTH OTEHLIMAJ HUKEIIS B PACTBOPE €0 HOHOB ¢ KOHIIEHTpaIuei
0,001 mMonw/n, a moTEHITMAIBI KOOAIhTa — B pacTBOpE ¢ KoHIeHTpanuei 0,1 Mons/n?

Kak mpoucxonut armochepHas kopposust ctainu? Hanuimmre 31eKTpoHHbIe ypaBHEHUS
aHOJTHOTO U KaTOJHOTO MPOIIECCOB.

Kak mpoucxoaut Koppo3usi HIMHKA, HAXOASIIETOCS B KOHTAKTE C KaJIMUEM B HEUTPAIIBHOM U
KkuciaoM pactBopax. CocTaBbTe 3JEKTPOHHBIE YPAaBHEHUE aHOJHOTO U KaTOJIHOTO MPOIIECCOB.
Kakoii coctaB mpoayKTOB KOppO3Un?

Menp He BBITECHSIET BOAOPO U3 pa30aBieHHbIX KUcHOT. [Touemy? OnHako, eciu K MeIHOM
IUTACTUHKE, OIMYIIEHHON B KUCJIOTY, IPUKOCHYTHCS [IMHKOBOMW, TO HA ME/IM HAYMHAETCS
OypHoe BeeneHne Bogopoaa. OOBSICHUTE 3TO SBIEHUE, COCTABUB YPaBHEHUE aHOJAHOTO U
KaTOJHOTO0 IpoueccoB. Hanumure ypaBHEHNUE POTEKAIOIIEH XUMUYECKON PEAKLIAH.

K kaxoMmy THIy OKpPBITHI OTHOCATCS 0JIOBO Ha cTayd U Ha Meau? Kakue nmporeccsl OyayT
MPOTEKaTh IPpU aTMOC(EPHOI KOPPO3UH Ty KEHHBIX (OIIOBIHUPOBAHHBIX) CTalIU M MEU, IPU
HeUTpanbHOU peakuuu cpeasl u 298 K? Hanummre ypaBHeHHE KATOHBIX U aHOIHBIX
peaKkui.

[TpuBeauTe mpUMephl KATOAHBIX U aHOJTHBIX MOKPBITHIA /I KoOanbTa. COCTaBbTe ypaBHEHUE
KaTO/JHBIX U aHOJHBIX MPOIIECCOB BO BIAKHOM BO3/1yX€ U B PAaCTBOPE COJIIHOM KUCIOTHI IPU
HapyILIEHUH LETOCTHOCTU MOKPBITHS.

Hanumure ypaBHEHHUS JIEKTPOAHBIX PEAKLIMN, TPOTEKAOIINX IIPU KaTOIHOM 3allUTe
CTaJIbHBIX TPYO.

Kakas macca (T) rugpokcuia Kaiausi o0pa3oBaiach y KaTo/ia IpH JIEKTPOIU3e pacTBOpa
K,SOy, ecu Ha ocHOBe BbAEAMIOCH 11,2 11 KHUCIOpOAA, U3MEPEHHOTO NIPH H. y.?

Omnpenenute Maccy IMHKA, KOTOPBIN BBIICTUTCS HAa KaTO/E MPH JICKTPOIH3E CybdaTa
[IMHKa B TeueHue 1 4 npu Toke 26,8 A eciii BBIXOJI IIMHKA Ha TOKY paBeH 50 %.
Kakas macca (r) H,SO4 06pa3yeTcs 0ko0 HEpaCTBOPUMOTO aHO/1A IPH IJIEKTPOIIU3E

pactBopa Na, SOy, eciiu Ha aHOZIE BBIIENISETCS KUCIOpo 00beMoM 1, 12 J1 u3MepeHHbIN pu

H.y? Beruncinute Maccy BEIIECTBA, BBIICISIIONIETOCS HA KaToIE.

Kakue THIBI TUCIIEPCHBIX CUCTEM BBI 3HaeTe?

Kakue TuIbpl TMCnepCHbIX CUCTEM BBl 3HaeTe?

OO0BsICHUTE MEXaHU3M YCTOMYMBOCTH KOJUIOMIAHBIX CUCTEM?

Yro takoe annekrpodopes? YKaxxuTe 00JacTU €ro NpUMEHEHHUs.

Yro takoe koarynsinusa? Kakue crnocoObl Koarysisiiuu Bbl 3HaeTe?

3076 cynbdaTa Oapus MOJIy4eH CMEIIMBAaHUEM PaBHBIX 00BEMOB PaCTBOPOB HUTpaTa Oapus u
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cepHoii kucinoTsl. Hanmummure gpopmyiry Muriesist 30551, OJUHAKOBBI JIM UCXOIHBIC
KOHIICHTPAIIUH JIEKTPOIUTOB, €CITH B DIIEKTPOIUTHIECKOM IT0JIE TPaHyJIa IIePeMenIaeTcs K
aHony?

VYkaxure 0cOOEHHOCTH OPraHNYECKUX COSTUHEHHH.

Teopust xumuueckoro crpoenusi A.M. bytnepoBa. Ee oCHOBHbIE MOJI0KEHUS.
YrneBoaopoasl M UX Kiaccupukanusa. YTo Takoe roMoIorudeckuii psin?

YrneBoaopoas! 1 ux u3omepusi. Hamucars Bce BO3MOXKHBIE H30MeEpHI AJist OyTaHa u OyTeHa, a
TakKkKe JJIs AUMETUI0eH3071a.

TUnbl XUMHYECKUX PEaKIUi U MEXaHU3M UX MPOTEKAHUs JIJIs1 KOHKPETHOTO Kilacca
OpraHuYecKux coenuHeHnH. CrIoCcOOBI TOTYYSHHS YTIIEBOAOPOIOB M UX XUMHUYECKHE
CBOIiCTBa (ITOKa3aTh HA KOHKPETHBIX MTPUMEpax).

Kakue coeqnnenus HaszpiBatoTcst cnupramu? Kakosa nx obmas ¢popmyna? Uem
ornpezensercs aTOMHOCTb CIIUPTOB?

Kak n3meHstorcst pusnueckue 1 XMMU4YeCKHe CBOWCTBA CIIUPTOB C yBETUUYEHUEM
YTIEBOAOPOAHOTO paiKaja U KOJIMYECTBA THAPOKCHIIBHBIX TPYIIIT?

Kak HaszpiBaercs (hyHKIIMOHANBHAS TPYIINA albIETHI0B U KETOHOB?

Kakwue Turbl peakiuii XxapakTepHbI 17151 KapOOHMIBHBIX COSTMHEHUI?

CymecTByeT 1 B3aMMOCBSI3b MEXIY CIIUPTAMU ¥ KapOOHWIEHBIMU COSAMHEHUSMH?
Kakumu kauecTBEeHHBIMH PEAKIIUIMU MOKHO Pa3TUYUTh MHOTOATOMHBIE CITUPTHI, PEHOIBI,
aJIbIEeTUILI?

AMMHBI, KaK TIPOU3BOJIHBIE YTIIEBOAOPOIOB 1 aMMuaka. KakoBa o61ias ¢opmysa aMuHOB?
Kakue amunbl 061a1a10T 00Jiee CUIbHBIMA OCHOBHBIMU CBOMCTBaMHU?

Kakumu XUMUYIECKIMH CBOMCTBAMHU 00J1aIal0T aMUHOKHUCIIOTHI?

[TosicHuTE TEPMHUHBI: BBICOKOMOJIEKYJISIPHBIE COETMHEHUS U TIOJIUMED.

Knaccugukarus monuMepos: a) o NpoOUCX0XKACHUIO; 0) 0 COCTaBy OCHOBHOI! LI€H; B) MO
(dbopMe MaKpOMOJIEKYJI; T) IO OTHOIICHUIO K HATPEBAHMIO; /1) TIO CTEPEOPETYIIIPHOCTH; €) IO
croco0y moy4YeHusl.

[Tepeunciante OCHOBHBIE OTIUYUTENbHBIE 0COOEHHOCTH BHICOKOMOJIEKYIISIPHBIX COSTMHEHUN
10 CPABHEHUIO C HU3KOMOJIEKYJIIPHBIMU.

[Touemy monexysnsl BMC Ha3biBatoTcst MakpoMosiekynamu? Kak cBs3aHa BenuyrHa
MOJIEKYJISIPHOM MAacChl TIOJIMMEPA CO CTETIEHBIO TIOTMMEpH3aInn?

[TosicHuTe MOHSATHS: SJIEMEHTAPHOE 3BEHO U TJIaBHAs IIeMb Ha IPUMepe KOHKPETHBIX
MaKpOMOJIEKYJI.

Kakne HI3KOMOJIEKYIISIpHBIE COSTMHEHMSI HAa3bIBatOTCI MoHOMepamu? [IpuBenuTe npumMeps
Y HAMHIIUTE XUMUYECKUE (POPMYITBI Pa3IHUHBIX TUTIOB MOHOMEPOB.

OxapakTepu3yiiTe OCHOBHbIE 3aKOHOMEPHOCTH PEaKLIUH IEeTHOW noaumepu3anun. Kakne
MOHOMEPBI CLIOCOOHBI BCTYIATh B 3Ty peakuuio? [IpuBeaure npumepsl.

OxapakTepu3yiTe OCHOBHbIE 3aKOHOMEPHOCTH peakluii monukoHaeHcamu. Kakue
MOHOMEpHI BCTYTAIOT B 3Ty peakuunio? [IpuBeanre mpumepsl peakuuii ToMo- U
reTepononukoHaeHcanuu. OT yero 3aBUCHUT (hopMa 00pa3yIoNIXcs MaKpOMOIEKY?

Kak Biusier Benu4yrHa MOJIEKYJISIPHOM MacChl Ha CBOWCTBA BHICOKOMOJICKYJIISIPHBIX ?

Kakue paxTopsl 1 Kak BIUSAIOT HA BEIMYUHY FMOKOCTH MakpoMouekyin? [louemy ruOkocTh
XapakTepHa TOJIBKO MOJIEKYJIaM BBICOKOMOJIEKYISIPHBIX COSIMHEHMI?

Kak Bimsier THOKOCTh MAaKpPOMOJIEKYJI Ha CBOMCTBA ITOJTMMEPOB?

Kak Bnusier hopma MakpoMoJIeKyJ1 Ha CBOMCTBA MOJIMMEPOB?

Kakue ¢puzndeckne COCTOSHUS XapaKTEePHbI I aMOPHBIX TOTUMEPOB?

KakoBbI 0COOEHHOCTH KPUCTAIUTMYECKOTO COCTOSIHUST BBICOKOMOJIEKYJISIPHBIX COSAMHEHUH 110
CPaBHEHMIO C HU3KOMOJICKYJISPHBIMU COSTUHEHHUSIMU?

[Touemy pacTBOPHI MOJIUMEPOB 00JIATAIOT MOBBIIIEHHON BA3KOCTHIO?

Kaxue snemeHTsI BXOAAT B cocTaB O0enkoB? OxapakTepu3ynTe CTPOCHHUE OEITKOBBIX MOJIEKYII.
Kakwue rpymnmnel aToMOB U THIIBI CBsI3€H Hanbosee XapakTepHbI sl OOJNBITMHCTBA OETKOBBIX
MOJIeKYJ1?

Kak MoxHO 0Ka3aTh Hau4Ke OEIKOB B MPOIYKTaX MUTAHUS, B LIEPCTAHBIX U IIETKOBBIX



84.

85.
86.

87.
88.

89.
90.

91.
92.
93.
94.
95.

paboTHI,

TKaHIAX?

Kakwue BemiectBa 00pa3yroTcst pu ruponnse 0enkos B opranuzme? Jlaiire oOuryro

XapaKTCPUCTUKY POJIU OEJIKOB B nmponeccax JXU3HEACATCIIBHOCTHU YCJIOBCKA U JKUBOTHBIX.

yeJoBeKa?

OxapaxkTepu3yiTe CTpoeHrne HyKIeoTH10B U oTAenbHbIX 3BeHbeB PHK u JIHK.
Kaxosa pons JIHK n PHK B Gnmoxumuueckux nporeccax, MpOTEKAIOIIUX B OpraHU3ME

B yem 3akitogaercs CylHOCTb KOMIIJIEMEHTAPHOCTH ?
Jaiite onpenenenue u KinaccupuKanuio yriaeBoos. Kakue yrieBo/ipl Ha3pIBaloOT

MoHocaxapuaamu? [lonmucaxapugamu? [louemy ux Tak Ha3bIBalOT?

CTpOCHHUE.

KakoBa posb yrieBoJoB B IPUPOAE U KU3HU YeTIoBeKa?
Yro takoe xupsl? [IpuBeaure ob1ryro Gopmyity )KUPOB, OTPAKAIOLIYIO UX COCTaB U

K yemy npuBOAUT TUAPOIU3 KUPOB?

Kak, ucrionb3ys pacTBOp epMaHIraHara Kajaus, OTJIINYUTh MAprapuH OT CIIMBOYHOIO Macia?
buonoruueckue noaumepsl (TOKCUHBI) U UX OMTACHOCTb.

Opranndeckue U HeopraHndeckue noauMepsl. [IpoGieMsl H5K0I0rHuecKoi 6e30MacHOCTH.
dopmMupoBaHUE HAIIMOHAILHOW CHCTEMbI XMMUYECKOI 0€301acHOCTH.

Kpamxue memoouueckue ykazanusi
KoHTponbHBIE BONPOCHl TO3BOJIAIOT TMPOBEPUTH CHOPMHUPOBAHHOCTh KOMIIETEHIMHA Y
CTYJIEHTa IO TUCIHIUINHE (MCIIONB3YIOTCS TPU NOJTYYSHUHU JOMYCKa K BBIOIHEHUIO TaOOpaTOPHOI

3alUTe OT4eTa M TMpPH MPOBEPKE YCBOCHHOTO JIEKIIMOHHOTO MaTrepuaina, Jyis

CaMOCTOSITENILHOM OIIEHKM KauecTBa OCBOCHHUS Y4YeOHOW AMCHUUIUIMHBI, MPU TOATOTOBKE K
9K3aMEHY).
[lpy mOWCKE OTBETOB Ha BOMPOCHI PEKOMEHJOBAaHA OCHOBHAs ¥ JONOJHHTEIbHAS
auTepaTrypa

IlIxana oyenku

Ornenka Bamner*

Ormnucanne

CTyzeHT 1eMOHCTpHUpYeT c(OPMHPOBAHHOCTH KOMIIETEHIINH HA UTOTOBOM ypPOBHE, 0OHAPY>KHBAET
BCECTOPOHHEE, CHCTEMATHIECKOE U TTyOOKOe 3HaHHE y4eOHOTO MaTepraa, yCBOMI OCHOBHYIO JIUTE
paTypy ¥ 3HaKOM C JOIIOJIHUTEIBHON JUTEpaTypoil, peKOMEHIOBAaHHOM ITPOrpaMMOi, yMeeT CBOOO
HO BBINOJIHATH TEOPETHYECKUE M PAKTUUECKUE 3a1aHMs, IPELYyCMOTPEHHBIE IPOrPaMMOii, CBOOOIH
0 OIepHPYET NPUOOPETCHHBIMU 3HAHHUSIMH.

CTyzeHT JeMOHCTPUPYET CPOPMHUPOBAHHOCTH KOMIIETEHI[MN HA CPEAHEM YPOBHE: OCHOBHBIC 3HAHH
sl OCBOCHBI, HO JIOITYCKAIOTCS] HE3HAYUTEIBHBIC OIIMOKH, HETOYHOCTH, 3aTPYIHCHUS TIPH aHATTUTHYC
CKHX OIepalusx, IepeHoce 3HaHUH U Ha HOBbIE, HECTAH/IAPTHBIE CUTYALUH.

1,5

CTyZ[eHT JACMOHCTPUPYET C(bOpMPIpOBaHHOCTI) KOMIICTCHIIMHU Ha 6a30BOM YPOBHE: B X0JI€ KOHTPOJIb
HBIX MepOHpI/ISITI/Iﬁ JOITYCKAarOTCA 3HAYUTCIIbHBIC OHII/I6KI/I, NPOABJIACTCA OTCYTCTBUE OTACIIBHBIX 3HA
HHUH 110 HEKOTOPBIM KOMIICTCHIUAM, CTYACHT UCIIBITBIBACT 3HAYUTEIIBHBIC 3aTPYAHCHUA ITPU OTICPUP
OBAaHUHU 3HAHUSAMHU ITIPU UX NNEPEHOCE HA HOBLIE CUTYallUHU.

0,5

CTyIeHT JeMOHCTPUpPYET ChOpMUPOBAHHOCTH KOMIICTEHIIMH Ha YPOBHE HIKE 0Aa30BOTO, MPOSBIISET
csl HEAOCTAaTOYHOCTh 3HAHHIA.

0

HpOSIBJISIeTCSI TIOJITHOC WJIN HNPAKTHYICCKU IIOJIHOEC OTCYTCTBUC 3HAHUH.

*Kpumepuu oyeHKU YCMHBIX OMBemo8 N0 OMOeIbHOU meme OUCYUNTIUHBL

5.2 llpumepsbl TECTOBBIX 3a1aHUM

Tema 1 BBengenne B nucuumiauny. Kiaccol HeopraHudecknux coeJuHeHUH
1. ITpogyxrom B3aumogeiicteus CI,O + H,O sBnsercs

1)xsiopHOBaTUCTAsI KUCIIOTA

2)xJIOpHas KUCIIOTa

3)consgHas KUCiIoTa

4)xmopucTas KHCJIOTa

2. OT™MeThTe IpymIly, B KOTOPOH MPUCYTCTBYIOT TOJIBKO KUCIIOTHBIE OKCHIBI

1)FeO u Na,O
2)A1203 u ZnO



3)CaO u SO,

4)Si0, nu N205

3. HepacTBOpUMBIM THIPOKCHIOM H HIETOYBIO SIBIISTFOTCS COOTBETCTBEHHO
1)Pb(OH), u Ba(OH),

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

3)NaOH u KOH

4)FeS nu KNO;

4. Xumundeckas Gopmyia cynbhuTa Kaablus

1)CaSOy4

2)CaS0O3

3)CaS

4)C3.2 SO3

5. NaCl, K,SO4, H3PO,4. Cxonpko BemecTs U3 NpUBEJCHHON TPYIIIBI OTHOCATCS K COIAM?

1)0

2)1

3)

4)3

Tema 2 ATOMHO-MOJIEKYJISIPHOE YUYCHHUE

6. Onpenenure MonekyIspHyto Maccy coeaunenne CaCos:

1)25

2)50

3)100

4150

7. BeiOepuTe XapaKTepUCTHKY COCTaBa MOJICKYJIBI IIPOCTOTO BEIIECTBA:

1)cocTouT U3 aTOMOB OJTHOTO BHJIA

2)COCTOUT U3 aTOMOB Pa3HOTO BUA

3)CcoAepKUT TOJIBKO JIBa aTOMa

4)coIepKUT TOJIBKO OJIUH aTOM

8. Kakas mMacca cepHOil KUCIIOTBI COOTBETCTBYET 1,5 M0ib? CKOIBKO MOJIEKY

COJICP’KUTCS B ’TOM KOJIMUYECTBE BeliecTna?

1)196 1; 1,2:10%3

2)491; 3,01-10%3

3)147 13 9,03-10%3

4)98 1; 6,02-10%3

9. Omnpenenute SKBUBAIEHTHYIO Maccy opTodochopHoil kuciaoTsl B peakuuu: H3PO, +
Mg(OH), = MgHPO,4 + 2H,0

1)49 /Mo 2k

2)49

3)98 r/mMoB 3K

4)98

10. B xakoM U3 OKCHIOB PKBHBAJICHTHAs Macca a30Ta MMEeT HaubobIlee 3HaYCHHE?

1)NO,

2)N,O54

3)N,O

4)NO

Tema 3 CTtpoenue aroMa u nepuoanveckasi cucrema 3j1emeHToB /.. MenaesieeBa

11.Ykaxxute Ha3BaHUE AIEeMEHTa 00pa3yIomero aMQpoTepHbIe COSTUHEHNUS:

1 )umHK

2)drop
3)Hatpuit



12. O603Ha4YbTE JIEMEHT, KOTOPBI BXOAUT B COCTAB INIABHOM MOJATPYIIIIBL:

1)xanpuuit

2)xene3o

3)menn

4)pTyTh

13. Ompenenute 4YUCIO SJICKTPOHOB, KOTOPOE MOXKET CoJepkaThcsi Ha f — momypoBHE
AIIEKTPOHHOU 00OJIOUKH:

1)7

2)8

3)10

4)14

14. YcraHoBUTE COOTBETCTBHE MEXKIY YUCIIOM JJIEKTPOHOB Ha BHEIIHEM SHEPTreTUYECKOM
YpOBHE U Ha3BaHUEM XUMHUYECKOTO JIEMEHTA:

1)1, 1. xanuit

2)2, 2. xaop

3)3, 3. dbocdop

4)5. 4. amoMUHUN

5)S. renmit

15. YcranoBuTe nocieaoBaTeIbHOCTh BO3PACTaHUS 3aps/a siipa SJIEMEHTOB:

1 )xanumii

2)Hatpuid

3)pyounmii

4)akTHHUM

16. YcraHoBUTE COOTBETCTBHUE MEXK/IYy CUMBOJIOM 3JIEMEHTA U €r0 Ha3BaHUEM:

Al

2)Na

3)N

4)Hg.

1.HaTpwuit

2. a30T (HUTPOTEH)

3. pTyTH

4. anIIOMHUHHM

17.0603Ha4bTe 37IEMEHTHI, KOTOPHIE MOTYT MPOSBISATH BAICHTHOCTH 11:

1)naTpuii

2)KanbIui

3)anmroMuHMI

4)marauit

5)6arpuit

4)xene3o

18. O603HaYBTE 3JIEMEHT BTOPOM I'PYIIITHI:

1 )nmutuit

2)yriepon (kapOoH)

3)amoMuHUI

4)6apuit

19. YkaxuTe yncio mpoTOHOB B siApe aToma mmog Homepom 20:

110

2)20

3)30

4)40

Tema 4 XuMuveckas CBsi3b U CTPOEHHE BellecTBA

20. KoBanieHTHas cBs3b MEKy aToMaMH A-B ocyniecTBisieTcs 3a cyer:

l)nepexona snextpona oT A k B

2)cui 3JEKTPOCTATHUECKOTO PUTSHKEHHUS MEXKy aTOMaMHU



3)nepexphIBaHusl aTOMHBIX opOuTaneit atomoB A u B

4)nepexona napsl EKTPOHOB OT A k B 2

21. Curma-cBsi3b OCYIIECTBISETCS 32 CUET MePEKPhIBAHMS:

1)s,p u d — opOuTaneit BAOIL INHUU, COSAMHSIONICH Jpa aTOMOB

2)p — opbuTanelr 60KOBBIMH JIOMACTIMHU

3)d — opburaneit 60KOBBIMHU JIOMACTIMHU

4)ruOpuIHBIX OpOUTATIeH

22. IIn-cBsi3b OCYIIECTBISETCS 3a CUET NePEeKPhIBAHMUS:

1)s u p opOuTanei

2)p-p opbuTanei BIoJIb TUHUN, COSTUHSIONIEH Sapa aTOMOB

3)s — opOuTaneit OAHOTO aToMa C § — OPOUTAISIMU APYTOTO

4)p-p opOuTasneit 60KOBBIMH MOJIOCTSIMHU

23. MoHHas CBS3b OCYILIECTBISETCSA B pe3yjIbTaTe:

1)oGpa3oBanus 001IEH FMEKTPOHHON Haphl

2)nepexoaa IEKTPOHHON Mapbl OT OJJHOTO aTOMa Ha CBOOOIHYIO OpOUTANb APYTOro aToMa

3)cuit AIEKTPOCTATUYECKOTO MPUTSIKEHHS MEKIYy HOHAMHU

4)cMeleHus 3JEKTPOHHOM Mapel OT OAHOIO aTOMa K JPyroMy

24. VI3 MOJIEKyJ COCTOSIT KPUCTAJIIBL:

1)caxapa

2)roBapeHHON CONH

3)anmasa

4)cepebdpa

25. JlnuHa XUMHAYECKOU CBSI3U YBEITMYMBACTCS B PIAY:

1)H20 — st — ste

2)HBr — HC1 — HI

3)NH; —H,O —HF

4)H,Se — H,S — HC1

26. BonopoaHble CBS3U MPU CTaHAAPTHBIX YCIOBUIX 00pa3yroTCsl MEKIY MOJIEKYJIaMHU:

1)Bomopona

2)cepoBoaOpOIa

3)BoIbI

4)XJI0pUCTOrO BOAOPOIA

Tema S PacTBopbl

27. YcTaHOBUTE COOTBETCTBHE MEX Ay (GOpPMYJIIOi cou U cpeaoit e€ pacTBopa:

dopmyia:

A. an 03)2

b. NH4C1

B. K,S

I'. NaNO;

Cpena:

1 )xucnas

2)mienoyHast

3)uelTpanbHas

28. CocraBbTe 4 ypaBHEHHs 3JCKTPOIUTUYECKON NUCCOIMAIMM BEIIECTB, 00pa3yromux B
Ka4yeCTBE aHMOHOB TOJIBKO CYIb(})AT — HOHBI (SO42_ )

1)

2)

3)

4)

29. 3anummuTe MOJICKYJISIDHBIC W HOHHBIC YPABHCHUS TPAKTHYCCKHU OCYIICCTBUMBIX
peaKHHﬁ, BOCITOJIb30BABIINCH ITPAaBUJIOM



I)NaOH + H3SO4 — ...

2)KNO3 + Nast4 — ...

3)K,SO3 + 2HNO3 — ...

4)ZnCl, + Ba(OH), — ...

30. Kakue u3 mepedyMcIeHHBIX HIDKE BEIIECTB MOTYT 00pa3oBaThCs B XOAE PEAKIIUU
HMOHHOT0 oOMeHa?

1)N33P 04

2)CaCO;

3)Fe(OH);

4)H,0

5)KOH

31. I'a3 BeIIENIsI€TCA B pe3yIbTaTe B3aMMOICUCTBHUS HOHOB

1)Ba" u CO52~

2)2H" u CO3%

3)H n OH™

4)CO;% u Ca?t

5)2H+ u Si05%”

32. HauGomnbliee YUCIO HOHOB 00pa3yeTcst IpU JUCCOLUAIUIH STEKTPOIUTA

DK,SOy4

2)LiOH

4)Aly(SOy4)3

5)Na3PO,

Tema 6 OcCHOBHbIE 3AaKOHOMEPHOCTH NMPOTEKAHUS XUMHYECKHX MPOLECCOB

33. OueHure NpaBUIBHOCTD CYKICHUM:

A. Tlpu TOHWKEHUH [aBJIICHUS CKOPOCTh PEAaKIMU C Yy4acTHEM Ta3000pa3HBbIX BEUIECTB
YMEHBIIIAETCS.

b. Karanuzatop- BemecTBo, KOTOpOe YCKOPSIeT XMMUYECKYIO PEaKIMI0, HO caMO B HEW He
y4acTBYeT.

1)BepHO TONBKO A

2)BepHO TosIbKO b

3)BepHbI 00a CyXICHHS

4)o0a cyX/IeHus HE BEPHBI

34. Tlpu TOBBIIEHUM TEMIIEPATYPHI Ha ZOOCKopOCTL peakuuu Bo3pocia B 16 pas.
TemmneparypHbiit K03 uueHT paBen:

1)2

2)2,5

3)3

4)4

35. 3MeHeHue AaBieHMs HE CMEIaeT paBHOBECHS B CHCTEME:

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

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

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

KOHIIEHTpallUM XJI0pa B 2 pasa:
1)B 2pa3a
2)B 6 pa3
3)B 8 pa3
4)B 9 pa3
37. B kakoMm clly4ae IIOHW)KCHUE JABJICHHWS M IMIOBBIIICHHE TEMIIEPATypbl CMECTUT



paBHOBECHE B CTOPOHY NPSIMON PEaKIIHH:
1)2S0, + 0, =2 SO, +Q 3)H, + 1,=2HI -Q
2)CO, +2C=2CO0-Q4) N, +3H, =2NH; + Q
38. dns yBenuueHus ckopoctu peakuuu 2CO +0, =2C0O, +Q HeoOXx01uMo:

1)yBenunuuth KoHIIeHTparuo CO
2)[IOHU3UTH TEMIIEPATYPY
3)yBenuuuTh KoHUEHTpauuo O,

4)IOHU3UTH JaBICHUE

39. Bo CKOJbKO pa3 M3MEHHUTCS CKOpOCTh peakuuu 2A + B = 2C, ecnu KOHUEHTpALUs
BellecTBa A yMEHBIINTCS B 2 pasa:

1)yBenuuuTtcs B 2 pasza

2)yMeHbBIIUTCS B 4 pa3a

3)ymenblunTcs B 4 pasza

4)yBenuuurcs B 4 pasa

40. B pesynbrare peakuuu, TEPMOXUMHUYECKOE YpaBHEHHE KOTOPOM

2Mg + O, =2MgO +1200x/x. Beinenunocs 300x/k. Temnorsl. Macca MOIy4eHHOTO

MarHus paBHa:
1)60r.
2)40r.
3)20r.
4)10r.
41. Cxopocts npsimoii peakuuu 3Fe + 4H ,0= Fe 304 + Hy MOHO IIOBBICHTB:

1)yBenuueHueM TemMmepaTypbl
2)CHUKEHUEM TEMIIEPATYP
3)yBenudyeHUEM AaBICHUS
4)CHM)KEHUEM JaBJICHUS
5)13menpueHueM xernesa
6)YBenuueHnueM KoHueHTpauuu Hy

Tema 7 KosituraruBHble CBOMCTBA PACTBOPOB

1. ABtop:

A)XUMHUYECKOI (COJIbBATHOI) TEOPUH PACTBOPOB
b)3akoHa OCMOTHYECKOTO TaBICHUS

B)Teopuu 35eKTpoIuTHYECKON AUCCOIAINH

[')30ynro- ¥ KPUOCKOMMYECKUX METOIOB UCCIICIOBAHUSI.
1)Banrt - Todpd

2)/1. . Menneneen

3)CsB. Appenuyc

4)Paynb

2. Kak Ha3bIBatoTCs pacTBOPHI:

A)c OTMHAKOBBIM OCMOTHUYECKHUM JIaBJICHUEM;

b)c naBnenuem, npeBbIIAIONIUM 3TaJJOHHOE 3HAUCHUE;
B)c naBnenuemM, mOHUKEHHBIM 110 CPABHEHHUIO C 3TAJJOHHBIM 3HAYCHHEM?
D)I'unotonnyHsie

2)130TOHUYHBIE

3)OKBUMOJIEKYIISIPHBIE

4)'urepTOHNIHbBIC

3. Kak Ha3bIBaeTcs npouecc, NpOuCXOoAIIni ¢ )KUBOM KIETKOMN, MOMEILIEHHOM:
A) B IUCTWJNIMPOBAHHYIO BOAY;

b) B HacHIIIEHHBIN pacTBOP MOBAPEHHOMN cOJn?
DI'upponus

2)ConbBonn3

3)[1nazmomnus



4)'emonu3

4. Kakas ¢uznueckas BeJIMUMHA SBISETCS MEPOIA:

A)OTKJIOHEHHSI peabHOTO PacTBOPA OT UJICATHHOTO;

b)u3MeHeHus yrciia 9acTuIl B pacTBOPE B PE3yJIbTATE TUCCOIMAIINN;

B)akTUBHOCTH 3JI€KTPOINTA;

[")peanbHOM KOHIIEHTPAIIMKA HOHOB B pacTBOpe?

1)OcmoTrueckuit K03 GUIHeHT

2)130oToHMUECKUI KOADOUITHESHT @

3)KoaddutimeHT akTHBHOCTH Y

4)Kaxxymrasicsi CTENIEHb AUCCOIHAIIIH O

5. KakoBo maTemaTtuyeckoe BbIpaKeHUE JJIs pacyeTa:

A) m3oToHUYECcKOro Kod(hHUIlMeHTa;

b) ocmotrueckoro ko3¢ dunmenra;

B) cTenenu 371eKTPOMUTUYECKON TUCCOUAIAN?

1)

2)

3)

4)

6. Pacnonoxurte 3ajaHHbIC BEIIECTBA B MOPSAIKE BO3PACTAHHUS OCMOTHYECKOTO JaBlCHUS,
€CJIM UX KOHIIEHTPALUU OJTMHAKOBKI U cocTaBIsitoT 10 1/11.

DI'muuepun C3HgO4

2)Caxap03a C 12H2201 1

3)CDpyKT03a C6H1206

4)Ortunenrnukons CoHgO,

7. B xako# mocienoBaTeaIpHOCTH Oy T 3aMep3aTh PaCTBOPHI PaBHOM MOJISIIBHOCTH?
1)Mypasbunas kucaora HCOOH
2)9ranon C,H;OH

3)Consnas kucnora HCI

4)Xnopun vatpus NaCl

Tema 8 Okuc/IMTEILHO-BOCCTAHOBUTEIbHBIE U )JI€KTPOXUMHUYECKHE MPOLECCHI

8. Ilpu B3auMoneHCTBUUM MM C KOHLEHTpUpoBaHHON a30oTHOM kuciaoroil H E moxer
00pazoBaThCs

l)uutpar meau (1)

2)okcup azora (11)

3)okcun azora (IV)

4)oxcua meau (1)

9. B kadyecTBe OAHOrO M3 MPOAYKTOB peakLUMU BojAa 0OpasyeTcsl Mpu B3auUMOAECHCTBUU
[IUHKA C

1)pa3baBiieHHOI CepHOI KHCIOTON

2)pa30aBICHHON YKCYCHOM KHUCIOTON

3)KOHLIEHTPUPOBAHHOM (OCHOPHON KUCIOTOMH

4)pa30aBieHHON a30THON KUCIOTOU

10. Meramnel, cHOCOOHbIE BOCCTAHOBUTH CBHHEI] M3 BOJHOIO pPAacTBOpAa €ro COoJH,
pAacIioNoKeHbI B PAILY

1) xene30, MUHK, MEIb

2) menn, cepedpo, 30J10TO

3)MarHui, MUHK, KeJIe30

4)rutatuHa, cepedpo, MapraHerl

11. A) IIpu BoccranoBnenuu okcuaoM ymiepona(ll) okcuma xenesa (1) obpasyercst okcun
xkenesa (I1);

b) IIpu BoccTranoBnennu okcuaom yriaepona(ll) okcuna xenesa (I11) oGpasyercs xeneso.

1)BepHbI 002 yTBEpKIACHHUS



2)HeBepHBI 00a YTBEPKACHUS

3)BepHO TOJBKO A

4)BepHo Tonbko b

12. C KOHLIECHTpUPOBAHHOM a30THOM KUCJIOTOM HEe OyAEeT B3aUMOIeHCTBOBATD
1)Cu

2)Fe

3)Cr

4)Zn

13. C consiHOM KUCIIOTOH HE OyAeT B3auMOJIeCTBOBATD
1)Cu

2)Fe

3)Mg

4)Zn

14. C KOHIIEHTPUPOBAHHOW CEPHON KUCIOTON He OYJEeT B3aUMOICHCTBOBATH
1)Cu

2)Fe

3)Mg

4)Zn

15. C pacTBOpOM eaKOro HaTpa He OyJeT B3aUMOJICHCTBOBATD
1)Ga

2)Fe

3)Al

4)Zn

1. OxucnuTens — 3TO aTOM, MOJIEKYJIa WIIM UOH, KOTOPBII

1) yBeIM4YMBAET CBOIO CTENEHb OKUCIICHMUS;

2) NpUHUMAET JIEKTPOHBI;

3)okucinsercs,

4)0TaET CBOM JIEKTPOHBI.

2. IIpoueccy BoccTaHOBIIEHUSI aTOMOB CEpPbl COOTBETCTBYET CXeMa
1)SO, — SO;3

2)Na,S — CuS

3)H2 SO4 — st

4)stO3 — SOZ

3. YcTaHOBUTE COOTBETCTBUE

Cxema u3meHeHnus crernenei okucinenus [Iporecc

He - cr 2t

2)Cr3+—Cr?*

3) Cr %+ — Cr3*

ycrt —crl

a) OKUCJICHUE

0) BOCCTaHOBJICHUE

4. K OKHCIUTENHHO-BOCCTAHOBUTEIBLHBIM PEAKITUSIM OTHOCST
1)pacTBOpeHHE HATPHSI B KUCIIOTE,

2)pacTBOpEHHE OKCHJA HATPUS B KUCIIOTE;

3)pacTBOpeHHE TMAPOKCHIa HATPUS B KUCIIOTE;
4)pacTBOpeHue kapOoHaTa HATPHSI B KUCIIOTE.

5. K TUIMYHBIM BOCCTAHOBHUTENSIM OTHOCSATCS

1)okcun mapranma (IV), okcun yrinepoaa (IV) u okcua kpemuus (IV);
2)Bojia, apcKas BOJKA U OJIEYM;

3)repMaHraHaT Kajaus, MaHTaHAT KaJusl U XpoMaT Kajus;
4)cepoBOIOPO/I U IIETOYHBIE METAILIBL.



6. 113 nepeuncieHHbIX HUKE BEILIECTB CaMbIM CHIIBHBIM OKHCIIUTENIEM SIBIISETCS

1 )rmaBuKOBast KUCIIOTA;

2)drop;

3)kucnopon;

4)rutatuHa.

7. Peakuueil AMCIponoOpLMOHUPOBAHNS SBIISAETCS

1)B3anmoeiicTBIE cephl C KOHIIEHTPUPOBAHHOM a30THOM KUCIIOTOM’;

2)B3aUMOJICHCTBUE MAarHUs C CEPO;

3)pasnoxenue okcuaa prytu (11);

4)pacTBOpeHHE Cephl B KOHIICHTPUPOBAHHOM PACTBOPE MIETOYH.

8. Cymma KOd(pGUIIMEHTOB B JIEBOM 4YacTH YpaBHEHHUS pPEaKIUU MEXAY MEIbl0 U
paz0aBnienHo# (1:1) a30THOM KUCIOTOM paBHA

1)3

2)5

311

4)14.

9. Cnabast kucnora, 06Ja1at011ast CHIbHBIMUA OKHCIUTEIbHBIMHI CBOMCTBAMHU:

1)HF

2)HCIO4

3)HCIO

4)HLO;.

10. Cymma k03(ppuIineHTOB B IPaBOil 4YacTH YpaBHEHUS PEAKIIHH

KMI’IO4 + st + HzSO4 — S+ MHSO4 +K2804 + H20

1)8

2)15

3)16

4)24

11. Ilpu npomyckaHuM XJIOpa 4Yepe3 TOpsiuMid pPacTBOp THAPOKCHAA Kajdusl OAUH U3
MPOIYKTOB — 3TO

1 )nepxnopat kanus;

2)xJopar Kanus;

3)XJIOpUT KaJus;

4)runoxjaopuT KaJjus.

12. Kakoe xommdectBo cyib(ara xene3a (II) okucmseTcs ogHMM MOJIEM MEpMaHraHaTa
KaJlug B KUCJOU cpene?

1

2)2

3)10

4)5

13. Cymma ko3¢ (pULIHEeHTOB B MPaBOil UaCTH YpaBHEHHS peaKluu

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

1)4

2)8

3)17

4)18

14. ConsiHast KUCIOTa — BOCCTAHOBUTENb B pEaKLUU

I)Pb02 +4HCl = PbC12 + C12 + 2H20

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

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

4)LH; + HC1 = LH4Cl

15. Tlpu HarpeBaHMHM KOHIIEHTPUPOBAHHOW COJITHON KHUCIOTHI C MapraHileM U OKCHJIIOM



mapranna (IV) kucnora BeIIOIHSIET (YHKIIUN COOTBETCTBEHHO:
1)okucnurens 1 BOCCTAaHOBUTENS
2)BOCCTAHOBUTEIISL U OKUCITUTEIS
3)B 000uX CiTy4asiXx BOCCTAHOBHUTEIS
4)B 000uX CITydastX OKUCITUTENS
20. B pacTBOpe HUTPUT HATpPHUS
1 )riposiBIIsI€T TOJABKO OKUCIUTENbHbBIE CBONCTBA
2)IposIBIISIET TOJIBKO BOCCTAHOBUTENIbHBIE CBOMCTBA
3)IposIBISET KaK OKUCIMTEIbHBIE, TAK M BOCCTAHOBUTEIbHBIE CBOICTBA
4)He MpOosBIISAET HU OKUCIUTENbHBIX, HI BOCCTAHOBUTEIbHBIX CBOWCTB
21. lI{éno4b — OAMH U3 IPOTYKTOB AIIEKTPOJIN3a B BOJHOM PACTBOpE:
1)KCI
2)CuSOy4
3)FGC12
4)AgNO;
22. Ilpu 3neKTpoar3e BOAHOTO pacTBOPa HUTpATa KajKsl HAa aHO/IE BBIJCIIAETCS:
1O,
2)NO,
3)N,
4)H,
23. Bogopox obpa3yercs IpH 3IEKTPOIIU3E BOAHOTO paCTBOPA:
1)CaCl,
2)CuSOy4

3)Hg(NO3),

24. Peakiusi BO3MOKHA MEKTY:

I)Ag u KZSO4(p-p)

2) /nu KCI(p_p)

3)Mg 158 SHCIz(p_p)

4)Ag nu CUSO4(p_p)

25. Ilpu sneKkTponu3e pacTBOpa MOAMIA HATPUS y KATO/Ia OKpacKa JJaKMyca B pacTBOPE:

1)xpacHas

2)cuHss

3)duoneroBas

4)xénras

26. Ilpu snekTponu3e BOAHOTO pacTBopa propua Kajaus Ha KaToAe BbIACISETCS:

1)Bomopon

2)dTopoBomOpOI

3)dTop

4)Kucmopon

Tema 9 Ou3NKO-XUMUS TUCTIEPCHBIX CHCTEM

27. K Bognomy pactBopy Nal MeanenHo mnpunuBaercs BoaHbIH pacTtBop Pb(NOj3),.
OobpazyeTcst KommouaHbli pacTBop. CocTaBeTe CXeMy CTPOEHHUS MUIEIUIBI U OTBETHTE Ha BOMPOC.
Kakue noHsI a1copOupyroTcst BOKpYT arperata?

1)Pb>"

2)Na®

3)I

4)NO;5”

> ) HE 3HAI0



28. K Bognomy pactBopy Nal MeanenHo mnpunuBaercs BoaHbIA pacTtBop Pb(NOj3),.

O0pasyercst KoJIouAHBIN pacTBOp. CocTaBbTe CXEMy CTPOEHHsSI MULEIIbI U OTBETHTE HA BOIPOC.
KakoB 3aps arperara 1 NOTEHIMAIONPEAEISIONX HOHOB?

1) MOMOXKUTETHHBIN
2) oTpULIaTeNIbHBIN
3) HelTpanbHbII

4) HE 3HAIO
29. K Bognomy pactBopy Nal MeanenHo mnpunmuBaercs BoaHbIA pacTtBop Pb(NOj3),.

O6pa3yeTc>1 KOJIJIOH,Z[HBII‘;I pacTBOp. CocraBbre CXCMY CTPOCHUA MHUILCIUIBI U OTBETHTC Ha BOIIPOC.
Kakune noHbl BXOJAT B COCTaB aI[COPGLII/IOHHOFO CJ104, ABJIAACH OAHOBPEMCHHO HpOTI/IBOI/IOHaMI/I?

1)Pb>"
2)Na*
3
4)NOy

5)He 3Ha
30. K Bomaomy pactBopy Nal memnenHo mnpunmmBaercs BoxaHbi pacTBop Pb(NO3),.

OO6pasyercst KOJIOMAHBIA pacTBOp. CoCTaBbTEe CXEMy CTPOEHHSI MULEIUIBI U OTBETBTE HA BOIPOC.
VkaxkuTe 3apsii KOJUTOMIHOM YacTHIIbI (TpaHyJIbl)

1 )ronoXXUTEIHHBIN

2)oTpUIaTEeIbHBINA

3)HEeUTpaTbHBIN

4)He 3HaIO

31. K Bomaomy pactBopy Nal memnenHo mnpunmBaercs BoxaHbi pacTBop Pb(NO3),.

OOpa3zyeTcst KoTOuAHbIN pacTBOp. COCTaBbTE CXEMY CTPOSHHUS MUIIEIUIBI M OTBETHTE HA BOMPOC.
Kaxwne nons BXogsaT B coctaB 1uddy3HOTO CI0s1?

1)Pb>*
2)Na*
3
4)NOy”

5)He 3Haro.
32. K Bognomy pactBopy Nal memneHHo mnpunmBaercs BoaHbli pacTBop Pb(NO3),.

OO6pasyeTtcst kKoJUTOUIHbIN pacTBOp. CocTaBbTe CXEMYy CTPOCHHUS MHIIEIUIBI U OTBETHTE€ Ha BOMPOC.
VYKakuTe 3apsi]] MALEILIBL:

1)10n0KUTETBHBIH,

2)oTpuLaTeNbHbIN,

3)HEeNTpaTbHBIH,

4)He 3Ha10,

33. K Bognomy pactBopy Nal memneHHo mnpunmBaercs BoaHbli pacTBop Pb(NO3),.

OO6pazyeTtcst kKoJuTouIHbIN pacTBOp. CoCTaBsTe CXEMYy CTPOCHHUS MHIIEIUIBI U OTBETHTE Ha BOMPOC.
Kakue noHbI, 100aBJICHHBIC B PACTBOP, MOTYT BbI3BaTh KOATYJISAIIUIO?

1)Pb%*
2)Na*

3
4)NO;5
5)He 3Ha1o0

Tema 10 J1eMeHTbI OPraHUM4YecKON XUMHHU
34. O603Ha4YbTE BAJICHTHOCTb yIJI€pOJa B OPraHUYECKUX COSANHEHHSIX:

1)nBa
2)Tpu



3)uersipe

4)naTh

35. O603HaYbTE TOMOJIOTHYECKYIO PA3HUILY B TOMOJIOTUYECKOM Py aTKAHOB:
1)CH,

2)CHy

3)CH

4)CH;

36. YkaxxuTe MOJEKYISIpHYIO GOopMyTTy METaHa:
1)CH

2)CH,

3)CH;

4)CHy4

37. YkaxxuTe BO3MOKHBIE MPOLyKThl TOPEHHS METaHa!
1)xucnopon

2)Boza

3)yrieKucnblii ra3

4)azoT

S)rero

6)030H

38. YkaxxuTe CBOMCTBA, XapaKTEPHbIEC METaHY:
1)razoo0pa3HbIit

2))KUAKOCTD

3)B3pBIBOONIACHOCTH

4)nerye Bo3ayxa

5)xopotiasi pacTBOPUMOCTb B BOJIE

39.YkaXuThb BO3MOKHbBIE MPOAYKTHI MPU Pa3I0KEHUU METaHA:
1)Bogopoa MOnEKyIIpHBIN

2)BOAOPOJT aTOMapHBIN

3)caxa

4)azor

40. XapakTepHO peakuen y MeTaHa sIBJISIETCS:
1)3amereHus

2)IpUCOETUHEHUS

3)oOmeHa

4)nonuMepu3anus

41. Ilo CTpOEHHUIO MOJIEKYJI METaH SIBISAETCS:

1 )ankuHOM

2)aIKeHOM

3)ankanom

4)yKiIaHaM

42. YkaxuTe 00IIyI0 MOJIEKYJISIPHYIO (hOpPMYJTy TOMOJIOTHUECKOTO PsiJia aJTKaHOB:
1)Cn2n+2

2)CnH2n-2

3)CnH2n

4)CnH2n—+4

43.00603HaubTe COETMHEHHS, C KOTOPBIMHU pearupyeT METaH:
1)sTan

2)xJ0p

3)Bona

4)menn

44 MeTtaH UCIIONIB3YIOT KaK ChIPBE B MPOLIECCAX:
1 )okucnenus



2)BOCCTaHOBJICHUS

3)nonumepusanuu

4)cuHTEe3a HOBBIX BEIIECTB

5)roruBa

Tema 11 Opranudeckue ¥ HeOPraHuvecKue MNOJIMMepbI

45. K nonmumepam OTHOCUTCS

1)xpaxman

2)IIIOKO3BI

3)rauKoreH

4)dpykTo3a

46. K nonmuMepaM OTHOCHUTCS

1)6enok

2)rIHOKO3BI

3)rauKoreH

4)dpyxro3a

47. llennroo3a BXOJUT B COCTAB

1)>KMBOTHOM KJIETKU

2)pacTUTENbHON KIETKU

3)rMKoTeH

4)dpyxro3a

48. B pesynpTaTe peakiuy moJimMepu3auy o0pa3yroTcsi 3 COOTBETCTBYIOIIMX MOHOMEPOB

1 )>xenaTun

2)HaTypaibHbIN KaydyK

3)HYKJIEMHOBBIE KHCIIOTHI

4)nonunponuiaeH

49. YKaxuTe BEIEeCTBO, ABJISIFOIIEECS HEOPTaHUYECKUM IPUPOIHBIM ITOJIMMEPOM

l)acGect

2)IOTUATUIICH

3)6enku

4)uenmntono3a

50. K peakuuy noJMKOHAEHCALUNA OTHOCUTCS peakLus MOJyueHus

1 )11emITI0103b1 U3 TITIOKO3BI

2)oNANIpONIUIIEHA U3 IPONUIIEHA

3)nonuATUIICHA U3 STUJICHA

4)IOMMBUHUIXIIOPUIA U3 BUHIIXJIOpHIA

Kpamkue memoouueckue ykazanus

TecTtupoBaHue NPOBOAUTCS NPU 3aBEPUICHUH H3YUYEHHUS MPOIIEHHOTr0 Marepuana Io
OTJeNbHBIM pa3zzenaM TeM. CyMMmapHas olleHKa MO MPOHAEHHBIM TECTaM MEPEeBOAUTCS B Oaslibl ¢
COXpaHEHHEM IPOMOPIIHIA, COTTIACHO KPUTEPHUSAM OLIEHKH (MaKCHUMAaJIbHBIN 0aJll M0 CyMMe TeCTOB —
20). Bpems tectupoBanus, oObivHO He MeHee 40 MHHYT. Pe3ynbraThl TeCTHpOBaHHUS MPOBEPSET
IIpENnoaaBaTelb.

IlIxana oyenku

Ornenka Banner Onucanue

5 19-20 Bemmonueno 6onee 90 % 3amaHuit

4 14-18 Beimonueno ot 70 no 89 % 3ananuii
3 10-13 Brmonneno ot 50 go 69 % 3ananuit
2 69 Brmonnaeno ot 30 1o 49% 3amanmi
1 0-5 Brimonneno menee 30%

5.3 Ilpumep 3aa1aHuil Ha J1aGOPATOPHYIO padoTy

Temamuxa nabopamophwvix pabom (1-ui cemecmp):

1. IlomydeHue KUCIOT, OCHOBaHUH, COJIEH.



2. Omnpenenenne MOJISIPHON MacChl 3KBUBAJIEHTA METaIA.

3. CtpoeHue aroma U MEPUOIUYECKAsI CUCTEMA DJIEMEHTOB.

4. Xumuueckas CBsI3b U CTPOCHHE BELIECTBA.

5. OmpeneneHue KOHLEHTPALUK PacTBOPA LIEI0UH

6. Onpenenennie pH pacTBOPOB HEKOTOPHIX BELIECTB,

7. Peakium HOHHOTO OOMEHA.

8. T'maponus coneit. OnpeneneHne peakiuu Cpeibl.

9. DHrponus. DHeprus ['n66ca. HanpasieHrne XuMHIECKOTO MpoIiecca.
10. CkopocTbh XMMHUYECKHX PEAKIHI, XUMUUYECKOE PAaBHOBECHE.

Temamuxa nabopamopHwvix pabom (2-ui cemecmp):

1. KonnuratusHbie cBoiicTBa pacTBOpoB. OcMoc. OcMOTHYECKOE 1aBIICHUE.

2. CnocoObl BBIpaK€HUS COCTaBa PacTBOPOB. 3aKOHBI Payis.

3. OKHCINUTETBbHO-BOCCTAHOBUTEIIBHBIE PEAKLINN.

4. OOG1ue cBOMCTBa METAJLIOB.

5. DnekTpoxuMudeckue npouecchl. ['arpBaHnYeCKUE 3JIEMEHTHI.

6. Kopposzus mertannos.

7. DneKkTposus.

8. Oprannyeckasi XUMHUs. YTI€BOJOPOAbI. AJIKaHbl. AJKEHbI. AJKUHBI.

9. Kucnopozaconepxaiiue oprannueckue coequHeHus. Cnuptel. OeHOBI.
10. Anpaerunsl u keToHbl. KapOOHOBBIE KUCIOTHI. APOMAaTHUECKUE AMUHBI.
11. ®OuU3UKO-XUMHS AUCTIEPCHBIX CUCTEM.

12. BBICOKOMONEKYJISIPHBIE COEIUHEHMS.

Kpamxue memoouueckue ykazanus

Pe3ynbratel, Mogy4yeHHbIE B XOJ€ KCIIEPUMEHTA O0JIKHBI ObITh O()OPMIIEHBI B BHJI€ OTUETA.
CTyneHTOM JOJKHBI OBITH MOATOTOBIICHBI OTBETHI Ha KOHTPOJBHBIE BOMPOCHI MO TeMaMm padoT
MIPAKTHUKyMa, pelIeHbl 3a/1aHus JaOOpaTOPHBIX MPAKTUKYMOB M METOJUYECKUX PEKOMEHIAIHH (CM.
pabouyio mporpammy, pasznensl: 5.2 CopaepikaHue pas3lenoB U TeM JucuuIuiMHbl aius OPO, 6.
MeToauueckie yKa3aHHd IO OpraHU3alUd M3Y4YeHUs IUCUUIUIMHBL (Moayns)). Ilpm mowucke
OTBETOB Ha BOIPOCHI PEKOMEHI0OBAHA OCHOBHAS U JAOIOJHUTENbHASA JTUTEpaTypa.

Ilkana oyenxu

Ornenka Bamer* Onucanue

CTyIeHT IeMOHCTPHUpPYeT CHOPMUPOBAHHOCTh KOMIIECTEHIIMIA, 0OHAPYKUBAET BCECTOPOHHEE, CUCTEM
aTHYeCcKoe U IIy0OoKOoe NOHMMaHUe Y4eOHOTr0 MaTepyaa, OJTHOCTEI0 ChOPMUPOBaHBI yMEHNUS U Ha
BBIKH IIPH BHIITOJHEHHH JTa00paTOpHON paboThl, 0()OPMIICHHH Pe3yIbTaToB | 3aIUTE OTYETA I10 J1a0
opatopHoii pabore. Bce 3amaHus 0CBOCHEI.

CTyzeHT JeMOHCTPUPYeT CHOPMHUPOBAHHOCTH KOMIIETCHIIH HA CPEAHEM YPOBHE: OCHOBHEIE 3HAHH
sI OCBOEHBI, YMEHUSI U HAaBBIKH IIPH BBHITIOJTHEHUH J1a00PaTOPHOH paboThI, 0OpPMIIEHHN PE3yIbTaTOB
1 3aIuTe oTYeTa 1o sabopaTopHoil pabore chopmupoBansl. Bce 3amaHns 0CBOEHBI, HO JOMTYCKAIOT
Csl HE3HAUUTENbHbIC OIINOKM, HETOYHOCTH, 3aTPYAHCHUSI IPH aHATUTUYECKHUX OIepaLUsIX.

CTyzeHT JeMOHCTpUPYeT CHOPMHUPOBAHHOCTH KOMIIETCHITHH HA 6a30BOM ypOBHE: B X0J1¢ KOHTPOJIb
HBIX MEPOIPUITHI AOMyCKAIOTCS 3HAYUTENIbHBIE OIIMOKH, CTYAEHT HCIBITHIBAET 3HAUUTENIBHbIC 3aT
PYAHEHUs IIpU NePEHOCe 3HaHUM Ha HOBbIE IIPAKTUYECKUE CUTYallMU. Y MEHUS U HaBBIKY [IPU BBIIIO
JHEHHH 1a0opaTopHOH paboThI, 0GOPMIICHHH Pe3yIbTaToB U 3aIllUTe OTYETa IO J1abopaTopHO pad
oTe chOpMHUPOBAHBI HETIOIHO, B OTYETE OTCYTCTBYET CTPYKTypa, HEKOPPEKTHO CHOPMYITUPOBAHEI B
BIBOJIBI.

CTyzeHT JeMOHCTpUPYeT ChOPMHUPOBAHHOCTH KOMIIETEHIINH Ha YpOBHE HIDKE 0a30BOTO, MPOSBIIET

2 0,5 < N
’ Csl HEJOCTaTOYHOCTh 3HAHUH, YMEHHI 1 HaBBIKOB

1 0 HpOSIBJISIeTCSI TIOJTHOC WJIN HNPAKTHYICCKU IIOJIHOEC OTCYTCTBUC 3HaHPII71, yMeHI/Iﬁ Y HABBIKOB

*oIleHKa MO OTACNIbHOU JabopaTopHoii padore (1 cemectp - 10 maGoparopHbIx pador, 2
cemectp - 12 nabopaTopHbIX paboT)

5.4 Ilepeuens TeM pedepaToB

Tembl pedepatoB "Tunsl xumudeckor cszu" (1 cemectp), «OOmMUE CBOMCTBA METAIJIOBY



(2-i1 cemectp), «BBICOKOMONIEKYIISIpHBIE COCTUHEHHUs. DKOJOTHMYEcKass Oe30MacHOCTh Ipolecca
CO3/IaHUsl TIOJMMEPOB W MOJUMEpHBIX MatepuaioB (IIM), mX HSKciulyaTali W YHUYTOXXKCHUS
otxon0B [IM» (2-it cemectp).

Pedepar nomxeH ObITh OGOpMIIEH B COOTBETCTBUM C YCTAaHOBJICHHBIMH TPEOOBAHUSMHU
TpeboBanus kK 0POPMIICHHIO TEKCTOBOM YaCTH BBIITYCKHBIX KBATM(DUKAIMOHHBIX pa0doT (ITPOESKTOR),
pedepaToB, KOHTPOJIBHBIX PabOT, OTYETOB MO MPAKTUKAM, JJaOopaTopHbIM paboram. CTpyKTypa U
npaswia opopmienusa. CK-CTO-TP-04-1.005-2015

Kpamkue memoouueckue ykazanus

[TucemenHbIl pedepar sBiseTcss 00s3aTeIbHON paboTON M HEOOXOJUMBIM YCIOBHEM ISt
Ca4y¥l TUCIIATUTHHEL.

O6wvem pedepatra — 15-20 crpanuu. Pedepar sBisercs yueOHO-HCCIIENOBATEIBCKON
pabotoii. 50 % TekcTa pedepara JOHKEH COCTABIISAThH OPUTHHAIBHBIA aBTOPCKHA TEKCT.

Crpyktypa pedepara. PedepaT HOmKEH COCTOSATH U3: TUTYNA, COAEPKAHUA C YKa3aHHEM
CTpaHMIl pa3fenoB pedepara, BBeACHUS (OTPa3UTh AaKTYalbHOCTb TEMBI, €€ BaXXHOCTb I
NMOHUMAaHHUS XUMHUYECKUX TPOLECCOB, NPUHAMICKHOCTh K (YHIAMEHTAIBHBIM IOHATHSIM
XUMHH, OOO3HAYUTh LIETM M 3aJlayd MHCbMEHHON paboThl), OCHOBHOM YacTH, COJepKallei
HECKOJIBKO pa3/esioB/INIaB (B KOHIE KaKIOW INaBbl/pa3zenia — KpaTKUE BBIBOJIBI), 3aKIIOUYECHUS
(0003HAYUTH BBIBOJBI, KOTOPHIE JOJKHBI COOTBETCTBOBAThH 3ajJadaM padOTHI; TOCJIE BHIBOJIOB
00001IUTh, M3YyYEHHBIM MaTepHall, MOJBECTH HTOTH padOThl, OCHOBAHHBIC HAa aHAIN3€ 3aKOHOB
XMMHHU, PACCMOTPEHHBIX, CHCTEMAaTH3MPOBAHHBIX W TIIATEIHPHO M3YyYEHHBIX NpU padboTte ¢

JUTEPATYPOH), CIHCKA JUTEpaTyphl (HE MEHEe S5-TH MCTOYHHKOB). PedepaTsl CTYIEHTOB TOJKHBI
OTITUYATHCA.

IlIxana oyenku

OreHka Bamner* Ornucanue

CTyIeHT JeMOHCTPUpPYET CpOpMUPOBAHHOCTH KOMIICTEHIIMY Ha UTOTOBOM YPOBHE, 00HApYKHBAET BCE

CTOpOHHEE, CHCTEMaTHYEeCKOe U TIIyOOKOe 3HaHHE yueOHOr0 MaTeprala, yCBOWI OCHOBHYIO JIUTEPATYP
5 12 Y ¥ 3HAKOM C JOTIOJHUTEIBHON JINTEPaTypOil, PEKOMEHIOBAHHOM MPOrPaMMOii, yMeeT CBOOOIHO BBITIO

JHSTH MPAKTUICCKUE 3a]JaHNUs, IPEAYCMOTPCHHBIC TPOTPaMMO¥, CBOOOIHO ONEPUPYET MPUOOPETCHHBI

mu 3HaHusAMH. OdopmiteHHe pedepara i ero OpUrHHAIBLHOCTH COOTBETCTBYIOT YCTaHOBJIEHHBIM TPEOOB
AHMAM.

CTyzeHT JeMOHCTpUPYeT ChOPMHPOBAHHOCTH KOMIIETCHIIH HA CPEIHEM YPOBHE: OCHOBHEIE 3HAHHS OC
BOCHBI, HO JJOITyCKAlOTCSl HE3HAYUTEINIbHBIC OIINOKH, HETOYHOCTH, 3aTPyJHCHHUS TIPU BHITIOJIHCHUH aHa
4 10 U3a JIMTepaTypsl, IEPEHOCE 3HAHUI 1 Ha HOBBIC, HECTaHIAPTHbIC cuTyauuu. Pedepar opopmieH ¢ He3H

AYUTCIIbHBIMU 3aMCYaAHUSIMU. OpI/IFI/IHaJ'II:HOCTI) pe(bepaTa COOTBETCTBYET YCTAaHOBJICHHBIM Tpe60BaHI/Iﬂ
M.

CTyzeHT JeMOHCTPUPYET CPOPMHUPOBAHHOCTH KOMIIETEHIIH Ha 6a30BOM ypOBHE: B X0JI¢ KOHTPOJIBHBIX
MEPONPUSITHH JOIYCKAIOTCS 3HAYUTEIbHBIC ONIMOKH, IIPOSIBIAETCSI OTCYTCTBUE OTACIBHBIX 3HAHHUH, CT
3 7 YICHT UCIIBITHIBACT 3HAYNTEIIBHBIC 3aTPYyHEHHS IIPU ONIEPUPOBAHUU 3HAHHSAMH IIPU UX [EPEHOCE Ha HO
BbIe cuTyauun. Pedepar odopmieH co 3HaUNTENbHBIMU 3aMedanusIMu. OpHUTHHAIBHOCTE pedepara coo
TBETCTBYCT yCTAHOBJICHHBIM TpeGOBaHMﬂM.

CTyaeHT JeMOHCTpUpyeT c(hOpMHUPOBAHHOCTh KOMIIETEHIIMH HA YPOBHE HIKE 6Aa30BOT0, MPOSBIAETCS
2 3 HeJ0CTaTOYHOCTh 3HaHuit. OdopmieHne pedepara U €ro OPUrHHAIBHOCTD HE COOTBETCTBYIOT YCTaHOBI]
CHHBIM TPEOOBaHHUSM.

1 0 IIposBnseTcs MoTHOE MM MPAKTHUECKU MTOJTHOE OTCYTCTBHE 3HaHMH. OdopMmiieHHe pedepaTa U ero op
UTMHAJIBHOCTh HECOOTBETCTBYIOT YCTAHOBICHHBIM TPEOOBAHUSIM.

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

5.5 Ilpumep pa3HOYPOBHEBBIX 32/1a4 U 3aIaHUil

3amauu Mo AMCUMIUIMHE BBIJAIOTCS KAKIOMY CTYACHTY MHAMBHAyalbHO. BapuaHThl 3ama4y
npencrasieHsl B yuyeOHom mnocobun T.K. Muxanpuenko. Xumus: 3agaud, ymnpakKHEHHS U
KOHTPOJIbHBIE 3a/1aHus 10 oOmiel xumuu. — Bmaguocrok. M3narensctBo BI'YOC.

[Tpumep 3amau B 1-M cemecTpe

Tema 3. Ctp. 5-6 (tema «CtpoeHue aromay) ydebHoro mocobusi T.K. MwuxaibueHko.
Xumust: 3a1a4uu, YIpaKHEHUST 1 KOHTPOJIbHBIC 3aJaHuUs TTO OOIICH XUMHH.

Tema 4. Ctp. 6-9 yuebnoro (tremsl: «llepuoandeckas cucrema osnementoB JI.1.
MenneneeBay, « XMMHUYECKast CBSI3b U CTPOSHUE MOJICKYI») yaeOHoro nocodust T.K. Muxanp4eHKo.
Xumus: 3a1auu, yopaKHEHUS] ¥ KOHTPOJIbHBIE 3aJJaHUs 110 OOIIeH XUMUH.



Tema 5. Ctp. 16-17 (Tema "CrocoObl BeIpaKeHHsI KOHIIEHTpamuu pactopa’); crp. 17-19
(Tema «MoHHO-MOJIEKYIISIpHBIE (HOHHBIE) peakiuu ooMmeHa) yueonoro mocoous T.K. MuxansueHko.
Xumus: 3a1auu, yOpaKHEHUS ¥ KOHTPOJIbHBIE 3aJaHUs 11O OOIIeH XUMUH.

Tema 6. Crtp. 9-11 (tema "DHepreTmka XHMHUYECKUX IPOIECCOB (TEPMOXUMHUYECKUE
pacuets)"); ctp. 11-13 (Tema «XuMu4ecKoe CPOACTBOY), CTp. 14-15 (Tema «Xumudeckass KWHETHKA
u paBHOBecue») yueOHoro mocobus T.K. Muxanpuenko. Xumus: 3afaud, YOpaKHEHUS U
KOHTPOJIbHBIE 33JIaHU 110 00IIeH XUMUH.

Bcero 8 3amau

ITpumep 3ana4 Bo 2-M ceMecTpe:

Tema 2. Ctp. 19-29 (tembl: «OKHUCIUTENbHO-BOCCTAHOBUTEIbHBIE  PEAKIIMNY,
«INEeKTPOHHBIE MMOTSHIIMAIBI M ANIEKTPOJIBIKYIIINE CHUIIBD), «DIEKTPoNu3», «Koppo3us MeTannos»)
u ctp. 30-33 (Tema «O0mIHEe cBOiicTBa MeTaLIOBY) yueOHoro mocodus T.K. MuxanpueHko "Xumus.
3ajauu, ynpaKHeHUsI K KOHTPOJIBbHBIC 3a/IaHMsI TI0 001Ie XumMuun".

Bcero 5 3anau

Kpamkue memoouueckue ykazanus

KaxxgoMy CTyneHThl BBIJAIOTCS WHIUBUAYalIbHBbIC 3a/laHus. 3a/ladyd BBITOJHSIOTCS bIB
MUCbMEHHOM BHJE€ M JOJDKHBI OBITh OGOpPMIICHBI B BHUAE OT4YeTa. [Ipu BBIMOTHEHUUW 3a1a4
pPEKOMEHJ0BaHAa OCHOBHasg M JIONOJHHUTENbHAs Jjureparypa. OTIenbHbIE BapHaHThl 3ajad
pa3buparoTcs B ayAUTOPUN U Ha KOHCYIJIbTAIUH.

Illxana oyenku

Onenka baner* bayer** Onucanue
5 1 ) Bce pacuers! BHIIOIHEHB! IPAaBIIIBHO, CTYACHT MOXKET OOBSICHUTD (DH3MIECKHN CMBICI
MOJTyYEeHHBIX PE3yIbTaTOB, CJETATh BBIBO
4 0.75 15 Bce pacueTs! BHIIOIHEHB! IPABIIBHO, CTYACHT MOXKET OOBSICHUTD (DH3HIECKUN CMBICI
’ ’ MOJTyYeHHBIX PE3yIbTAaTOB, HE MOXKET CIENaTh BBIBOL
3 0.5 1 Bce pacueTs! BHIIOIHEHB! IPAaBHIIBHO, CTYACHT HE MOXET OOBSICHUTD (PM3NIECKUI CMBI
? CJI IOJTy9EHHBIX Pe3yIbTaTOB, HE MOXKET CENaTh BEIBOJ
) 0 0 PacueTs! BbINIONHEHB! HEIPAaBUIBHO B OTJEIBHOM 4acTH 3a7jaull, B CBA3U C YEM IOJIyYeH
HEBEPHBIH pe3yIbTaT
1 0 0 PacueTs! BBIOJIHEHBI HENPaBUIBHO

*Bbamnel 3a oTaenbHyo 3agauy B 1 cemectpe - 10 3amau
**Banisl 32 OTACNBHYIO 3371a4y BO 2 ceMecTpe - 5 3a1a4
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