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1 Hessp, nuiannpyemMble pe3yabTaThl 00y4eHHs 110 AUCHHUIINHE (MOLYJII0)

[enu TuCUUIUIMHEL

- (opMupoBaHue IUATEKTHKO-MAaTEPHUATUCTHYECKOTO MHPOBO33PEHHUS, BBIpAOOTKA
HAY4YHOT'O B3IUIAJa Ha MUpP, GOPMHUPOBAHNE COBPEMEHHOIO0 HAYYHOTO MPEICTABIECHUS O MaTEepUU
u (opmax ee JBMKEHUS, O BEIIECTBE KaK OJJHOM M3 BHJIOB JIBHXKYIIEHCS MaTepUH, O MEXaHU3ME
IIPEBPALCHUS] XUMUYECKUX COCIINHEHUM;

- IPUMEHEHUE CYMMBbl XUMHUYECKUX 3HAHWH, YMEHUH U HABBIKOB B MPO(ecCHOHAIbHOM
JESATEIIBHOCTH.

OcHOBHbIE 337]aUul XUMHYECKOM MOATOTOBKY 3aKIH0YaOTCS:

- B OCBOEHHMH (PyHJaMEHTAIbHBIX OCHOB XMMHUYECKON HAYKHU;

- IPUMEHEHHH OCHOB XUMHUYEKCOW HAYKU B MPO(PECCHOHATBHOMN EATETbHOCTH.

JIaGopaTopHbIil MPAKTUKYM IIPUBUBAET HABBIKU YKCIIEPUMEHTAIBHON pabOThI U yUHT:

- 00BACHATHh XMMUUYECKUE CBOWCTBA aTOMOB B 3aBUCUMOCTHU OT CTPOEHUS UX 3JIEKTPOHHBIX
000I104EK;

- npuMeHATh npuHImn Jle-Illarenbe kK XUMUYECKUM paBHOBECUSIM;

- HCIIOJIb30BATh BEJIMYMHBI KOHCTAaHT JUCCOLMALMU JJIA XapaKTEPUCTUKH CHUIIbI
AJEKTPOJINTA;

- BBIUUCIIATH pH;

- IPOU3BOJIUTH PACUET TEIJIOBBIX 3(P(PEKTOB XUMUUECKUX IIPOLIECCOB;

- IPOU3BOJIUTH AHAIIUTUYECKUE PACUETHI,

OLIEHUBATb, KAKUE CBOMCTBA (OKUCIUTEIbHBIE UJIM BOCCTAHOBUTEIbHBIE) MOTYT IIPOSIBIISATH
COEIMHEHUS,

- MCIOJI30BaTh BEJIMYMHBI CTAHAAPTHBIX JIEKTPOAHBIX ITOTCHIHUAIOB JUI OIPENEIICHUS
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX ITPOLIECCOB;

- [IOHUMAaThb XMMHUYECKHE CBOICTBA OPraHMYECKUX COEIUMHEHUH (B 3aBUCHUMOCTH OT HX
COCTaBa U CTPYKTYPHI);

- I0JIy4aTh U CTAOMIM3UPOBATH PA3IMYHBIE TUIIBI JUCIIEPCHBIX CUCTEM;

- (hU3MKO-XMMHUYECKUM METO/1aM aHaJIM3a;

- IPOU3BOJIUTH AHAJUTUYECKUE PACUETHI;

- IPUMEHATh XUMHUECKUE METO/Ibl B MPO(ECCHOHATBHON 1A TETBHOCTH.

[InanupyembIMu pe3ysbTaTaMi 00y4EeHMsI IO AUCHUIUIMHE (MOIYIIO), SIBJISIOTCS 3HAHMUS,
yMeHUs, HaBbIKU. [lepeueHb MIaHUPYEeMBIX pe3yJlbTaTOB OOyUeHHs MO AUCLUILIUHE (MOJIYIIO),
COOTHECEHHbIX C IUIAHUPYEMBIMH pe3yJlbTaTaMU OCBOEHHUS 0Opa30BaTENbHON INpOrpaMMsl,
npezcTaBieH B Tadnuue 1.

Tabmuna 1 — Komnerenuu, popmupyemblie B pe3ynbTaTe U3y4eHUs JUCIUILIUHBL (MOJTYJIs)

PesynbraTel 00yueHuUs 10 AUCIUIUINHE
Kox u Kog u
Hazpanue (opMynHpoBKa
OIIOII BO, (opmynpoBka HHUKaTopa Koz
COKpaIllCHHOC KOMIIETEHITUH NOCTHKCHUA pe3yiib DopMynHupOBKa pe3ynbTaTa
KOMITETCHIINU
TaTa
21.05.04 OIIK-4 : Cnocoben ¢ | OIIK-4.2k : P/1 3Hanue | (yHAaMEHTAIBHBIX
«I"opHoe €CTeCTBeHHOHAy4YHBIX | Mcmomb3yeT 6a3oBbie pa3zienoB XUMUH, B
eI0» MO3UIIUH OLIEHUBATh 3HAHUS 00BbeMe, HEOOXO0IUMOM
Trm CTPOEHHUE, (hyHIaMEHTAIBHBIX JUIs1 OCBOEHMSI
XUMHWYIECKUN U pa3zmemnos XMMHUYECKHX OCHOB B
MUHEPAIBHBINA COCTaB | €CTECTBEHHOHAYYHBIX 9KOJIOTHH U
3eMHOU KOPBI, JUCLUIUIMH U HAyK O HIPUPOAONOIb30BAHUS;
Mopdooruueckne 3emiie IpU pelIeHun XMUMUYECKUX CUCTEM:
0COOCHHOCTH 1 3aja4 1o pacTBOpOB,
TEHETUYECKUE TUIIBI palMoHAIBHOMY U KaTaJln3aToOpoB U
MECTOPOXKACHUI KOMIUIEKCHOMY KaTaJINTHYECKUX CHCTEM,




TBEPBIX TOJIE3HBIX
HCKOMAEMbIX IPH
peILIeHNH 3a1ad 10
pannoHaIbHOMY 1
KOMIUIEKCHOMY
OCBOCHHIO
reopeCypCHOrO
MOTEHIMaja Hep

OCBOCHHIO
reopecypcHOro
MOTEHIMajIa Heap

JIUCTIEPCHBIX,
AIEKTPOXUMUIECCKUE
CHCTEM; OCHOB
XAMHYIECKOMN
TEPMOAWHAMHKH 1
KHHETHKH: YHEPTeTUKU
XHUMUYECKHX MPOIECCOB,
XHUMUYECKOTO U (ha30BOr0
paBHOBECHSI, CKOPOCTH
pEaKIMy ¥ METOJIOB €€
peryaupoBaHus,
KOJICOATENBHBIX PEaKIUii;
peaKkLuOHHON
CIIOCOOHOCTH BEILECTB;
NEPUOANYECKON CUCTEMBI
AIIEMEHTOB; TTOJINMEPOB,
OJIUTOMEPOB U MX CHHTE3a;
peaKLUOHHON
CIOCOOHOCTH BEILIECTB;
CBOIICTBA BEIIECTB.

P2

3Hanune

TEOPETHYECKUX aCTIEKTOB
NPUMEHEHUSI METOZ0B
oT6opa nmpobd u
AQHAJTUTUYECKOTO
OIIpe/IeTICHUSI BEIIECTB B
KOMITOHEHTaxX
OKpYXKarloIIeH cpebl
(HOpMaTHBHO-
METOIUUYECKyIo a3y,
MOPSIIOK BBITIOJTHEHHS
paboT, MPOTOKOJIMPOBAHHE
9TAINoB 3KCIEPUMEHTA), B
COOTBETCTBHH C 3a7a4aMu
B po(heCCUOHATIBHO
JIeSITEIbHOCTH

P13

YMmeHue

MIPOBOJIUTH PACUEThI
KOHIIEHTpaIlU1 pacTBOPOB
pa3JIMYHBIX COETUHEHUH,
OIpe/IeNATh U3MEHEHHE
KOHLEHTpaluui npu
MPOTEKaHUU XUMHUYECKUX
peakuui, onpenensaTh
TEPMOJIMHAMUYECKHE
XapaKTEPUCTUKU
XUMUYECKHUX peaklui u
paBHOBECHBIE
KOHIIEHTpAlIUU BEIIECTB,
MIPOBOJIUTH OYUCTKY
BEIIIECTB B JJAOOPaTOPHBIX
YCJIOBUSIX, ONIPEACIISTH
OCHOBHBIC (PH3MUYCCKUE
XapaKTEPUCTUKU
OpPraHNYECKUX BEIIECTB

P/14

YMenune

UCTIONb30BaTh
crieuaIbHbIe METObI
(XMMHKO-aHAJIUTHYECKHE)
B Ipo(hecCHOHATLHOM
JIeSITEJIbHOCTH

P15

Hasrix

BBITTOJTHEHHSI OCHOBHBIX
XUMHUYECKHUX
abopaTOPHBIX OTepaln,
BJIaACHUS METOJaMU




onpenaenenus pH
pacTBOPOB U OTpEEICHUS
KOHLEHTpauui B
pacTBOpax, METolaMu
CHUHTE3a HEOPTaHUYECKUX
U OPraHUYECKUX
COCIUHCHUM

PLi6 HaBbik | mpuMeHEHHS XUMHUYECKUX
METOJIOB JJIsI PEIICHUS
3a7a4 B
npodheCCUOHATBHOM
JIeSITEIIbHOCTH

B mnporecce ocBOeHHS JUCIMIUIMHBI PEMIAIOTCS 3aJaddl BOCIHMTAHHS TapMOHUYHO
pPa3BUTOM, MATPUOTUYHONW W COIHMAILHO OTBETCTBEHHOW JMYHOCTH HA OCHOBE TPAIHIIMOHHBIX
POCCHUHCKHX JTyXOBHO-HPABCTBCHHBIX U KYJIbTYPHO-UCTOPHUYECKHUX IIEHHOCTEH, MMPEACTaBICHHBIC
B Tabymue 1.2.

Ta6muma 1.2 — [{eneBbie OpUEHTUPHI BOCITUTAHUS

BocnuTarteibHble 3a1a4n ®opmupoBanue HeHHOCTeH IeneBbie OpUEHTUPBI

DopMHUPOBaHUE IPAKTAHCKON MO3ULUM U NATPUOTH3IMA

Bocmuranune YBAXXCHUS K UCTOPHUH U I/ICTOpI/I‘IeCKaSI IIaMATb U

N KynbTypHas HAEHTHYHOCTD
KyneType Poccun IIPEEMCTBEHHOCTh TIOKOJICHHUH

(I)OpMI/II)OBaHHe AYX0BHO-HPABCTBE€HHBLIX HeHHOoCTel

BocnuTanue 3K0NI0ruueckoil KyJIbTypbl U OTBETCTBEHHOE OTHOLIEHUE K
LEHHOCTHOTO OTHOIIEHHS K OKPYKAIOIIeH KusHb OKpYXarolieH cpee u
cpene o0mIecTBy

®opMuUpOBaHHE HAYYHOI'0 MUPOBO33PEeHHs U KYJIbTYPbl MbILILJICHHS

Pa3BuTre mo3HaBaTeIbHOTO HHTEpECA U

CozunaTenbHbIi TPy AKTUBHAS )XKU3HEHHAS TTO3UIUS
CTpEMJIEHUS K 3HAHUSAM

(I)opanOBaHne KOMMYHHMKATUBHBIX HABBIKOB M KYJbTYPbI oﬁmemm

PazBuTre ymenus 3¢ QeKTUBHO 00IIaThCs B3anmonomors 1

I[I/ICI_[I/IHHI/IHI/IPOBEIHHOCTB
" COTPpYAHUYATDH B3aNMOYBaKCHHUE

2 Mecto qucuuniaunbl (MoayJsi) B ctpykrype OITOIT

JucuumnmuHa «XUMHUS» OTHOCUTCS K 4YacTh ydeOHoro miaHa biok 1 JucuumiuHel
(Monynu). HucuumunHa OazupyeTcs Ha KOMIIETEHIMSX, c(OPMUPOBAHHBIX Ha MPEABIIYLIEM
YpOBHE 00pa3oBaHUs.

3. O0beM AUCHUNJIMHBI (MOAYJIS1)

O6beM nUCHUIUIMHBI (MOIYJNs) B 3a4eTHBIX EAMHMIIAX C YKa3aHHEM KOJIMYEeCTBa
aKaJeMUYEeCKUX YacoB, BBIJCNECHHBIX Ha KOHTAKTHYI paboTy ¢ oOydarommmucs (MO BHIAM
yueOHBIX 3aHATHUI) U HA CAMOCTOATENbHYIO paboTy, IpUBeeH B TabauIe 2.



Tabmuna 2 — O6mmas TpyI0eMKOCTh AUCIUILTUHBI

Tpyno- O0OBbeM KOHTaKTHOH paboThI (4ac)
€MKOCTb
Cemectp
Hazpanue dopma (0D0) dopma
Yactp Bueaynu- CPC
OI1011 o0yue- W Kype AynutopHast aTTec-
VII TOpHast
BO HUS (390, (.E) Beer Talunl
0300) = cere
nek. | mpak. | Jsad. NA | KCP
21.05.04
T'ophoe 0P0 ClLBb 1 4 73 36 0 36 1 0 71 €]
JIETIO
21.05.04
T'opHoe 0D0 CLB 2 5 73 36 0 36 1 0 107 €]
JIETIO

4 CTpyKTypa M coJepkaHue TUCUUIIMHBI (MOXYJIs)

4.1 Ctpykrypa aucuumianabl (MoayJs) aisst Q@O

TemaTuyeckuil miaH, OTpaKArOUIMI COAEpXKAHUE TUCUUIUIMHBI (TIEpeUeHb pa3/esioB U
TeM), CTPYKTYPUPOBAHHOE I10 BUJaM Y4E€OHBIX 3aHATHI C YKa3aHHEM UX 00bEMOB B COOTBETCTBUU
¢ y4eOHBIM IIaHOM, MpHBeeH B Tadmuie 3.1

Tabnuma 3.1 — Pazgensl TUCHUIUIMHBL (MOAYJIS), BUABI YUeOHOM NeATeIbHOCTH U (POPMBI
TeKymero Koutpodis st OPO

Kon pe- Kon-Bo yacoB, 0TBeieHHOE Ha Dopma
Ne HasBanue Tembl 3ynbTara P
N — Jlek [Ipaxt J1a6 CPC TEKYILEro KOHTPOJIs
1 cemecTp
BBenenue B AMCIUILIAHY. on CobecenoBanue, 3anIuTa
1 | Kiacchl HEOpraHMIECKHX I3 P,)IS 4 0 4 9 oT4eTa 10 JabopaTopHOH
COCAMHEHUI ? pabote
ATOMHO-MOJNEKYJISIPHOE PJI1, Cobecenopane, Bammav
2 . PJI3, PIIS 4 0 4 9 oT4eTa 1o J1abopaTopHoit
i ? pabore
Crpoemeova ra
3 | mepuomuueckas cuctema P/3, 4 0 4 8 g TaeTa 110 H§6Oi’)aTI(I)lpHOI>‘I
snemenToB /.M. MenpeneeBa P13, P15 pabore
Pl CobecenoBanue,
XuMuueckas CBs3b U P11, PCLICHAC 3anad, 3ammav
4 4 0 2 9 oT4eTa 1o J1abopaTtopHoit
CTpOEHHE BEIECTBA P/3,
P13, PIIS pabore, 3amura
? pedepara
PAL,
P2, CobecenoBanue,
5 | Pactsopm P13, 12 0 14 18 pelieHue 3a1a4, 3aimTa
P/13, oT4eTa Mo
P/14, nabopaTopHBIM paboTam
PJI5, P16
PAL,
P2, CobecenoBanue,
OCHOBHBIE 3aKOHOMEPHOCTH
P/13, pelieHue 3a1a4, 3aimTa
6 | mpoTekaHUS XMMHUYECKUX 8 0 8 18
DOLECCOB P3, oT4eTa Mo
pon P14, nabopaTopHBIM paboTam
PJI5, PJI6
2 cemecTp
CobecenoBaHuUE - OTBETHI
. PA1, Ha KOHTPOJIbHbIE
Kommurarusasie cBoiicTBa
7 ACTBODOB P3, 4 0 6 20 BOTIPOCHI, 3alllMTa OTYETa
P P PS5, PL16 1o J1ab0opaTOPHBIM
paboram




OKHCIHTCIBHO- Pl CobecenoBanue, 3amura
BOCCTAHOBUTEIIbHBIC U PZ[I’ OTACTOB 11O
8 ’ 14 0 14 20 n1abopaTopHbIM paboTam,
JJIEKTPOXMMHUYECKUE P/3, S —
MIPOLIECCHI P13, P15 pedepara
PIL,
DU3UKO-XUMUS TUCTIEPCHBIX P2, Cobecenosannue, 3aumta
9 8 0 8 20 OTYETOB IO
CUCTEM P/3, .
PJIS, P16 nabopaTopHOit pabore
. CobecenoBaHue, 3amuTa
10 DIeMEeHThl OpraHuYEeCKON P11, 6 0 6 20 OTUCTOB 110
XUMHH P13, PS5
11a00paTOpHBIM paboTaM
Pl CobecenoBanue, 3ammra
OpraHu4eckue U ? OTYETOB 110
11 PA1, 4 0 2 27 N
HEOPTraHWYECKUE MOTMMEPbI P13, PIIS nabopatopHoii padore,
? 3anmra pedepara
Hroro no Tadmue 72 0 72 178

4.2 Conep:xxaHue pa3aejioB U TeM JUCHUILTUHBI (Moay.as) ajas ODO

1 cemecTp

Tema 1 Bseoenue 6 oucyuniuny. Knaccol Heopeanuueckux coeOuneHutl.

Conepxxanne Tembl: Benenme B mucuurumany. IlpenMer, 3agadd W METOIbI XHMUHU.
[Ipocteie u cnoxuble BemiecTBa. Kiaccudukanus mpocThIX W CHOXKHBIX BemecTB. OKCUIBL
Knaccudukanus okcumoB. HeconeoOpasyromue u coneoOpasyromue okcuabl. Knaccudukarus
coneoOpa3yromux okcuaoB. [lomydueHne M XuMHYeckue CBOMCTBa OKCHAOB. OCHOBaHUA.
Knaccudukanus ocHoBanuii. IlomyueHue ocHoBaHWiA. XWUMHYECKHE CBOWCTBA IIEJOYEH,
HEPacTBOPUMBIX M amdorepHbIx ocHoBaHui. Kucnorel. Knaccudukanus xucnor. Ilomyuenue
KUCJIOT. Xumuueckue cpoiicTBa kucior. Comu. Knaccudukaums coneit. CpennHue, KHUCIBIE,
ocHOBHbIE coii. CrocoObl UX MOMYYeHUs U XUMUYECKUE CBOICcTBa. KOMIIEKCHBIE COeTUHEHUSI.
Hx oOpa3zoBanue u cTpoeHrne. BHYTpeHHSS M BHEIIHASA Cephbl KOMITJICKCHOTO coequHeHus. CBs3b
XUMHH C IPYTUMU HayKamMu. XUMHUS U IKOJIOTUYECKUE MPOOIEMBI.

@dopMBI ¥ METOJIBI TPOBEACHHS 3aHITHH 10 TeMe, NMPUMEHSIeMbIe 00pa30BaTeIbHBIC
TEXHOJIOTHH: JIEKIIMOHHBIE 3aHATHUS: TPAJWIMOHHAS M AaKTHUBHAS JIEKIUS C HCIOJIb30BaHHUEM
Ipe3eHTalNii; 1a00paToOpHbIe 3aHATHS: JabopaTopHas paboTa.

Bunel camocToATenbHONW MOATOTOBKH CTYIEHTOB MO TeMe: Pabota ¢ muTepaTypoid.
[ToaroTroBka k mnabopatopubiM pabotam: "l[lomydenue xkucnor", "llomydeHue ocHoBaHwmit",
"Ilonydyenue coneid" - OTBETHl HA KOHTPOJIbHBIE BOMPOCHI M BBINOJHEHUE YIPAKHEHUMA
(HamMCcaHUe TEOPETUYECKON YacTH OTYETa) METOAMYECKUX YKa3aHHUH.

Tema 2 AmomHO-MONEKYAPHOE YUEHUE.

Conepxxanue Temsl: BemectBo. Buapl xumuueckux peaxiuif. OCHOBHBIE HOHSATHS H
3aKOHBl XUMHUHU. ATOMHO-MOJEKYJSpHOE y4deHHe. ATOMHas M MoJeKyisipHas macca. Mouib,
MOJISIpHAsi Macca BEIECTBa, B3aMMOCBSI3b MAcChl, KOJIMYECTBA M MOJIIPHOM MaccChl BEIIECTBA.
XUMHUYECKUH IKBUBAICHT, (AKTOP IKBUBAICHTHOCTH, YMCIO SKBHBAJECHTHOCTA. DKBUBAJICHT H
MOJISIpHAs Macca KBUBAJIEHTA MIPOCTHIX U CJIOXKHBIX BEIIECTB. 3aKOH SKBUBAJIECHTOB.

@®opMBI U METOABI TMPOBEACHUS 3aHATUH TO TeMe, MPUMEHseMble 00pa3oBaTeIbHBIE
TEXHOJIOTUH: JIEKIMOHHBIE 3aHATHUS: TPAAULIMOHHAS W AKTUBHAs JIEKLIUS C HCIOJIb30BaHUEM
Ipe3eHTalnii; 1abopaTopHbIe 3aHATHS: labopaTopHas paboTa.

Bunsl camocTosiTensHOW MOATOTOBKM CTYAEGHTOB 1Mo TeMe: PaboTta ¢ nuTepaTypoil.
[TonroroBka k 1abopaTopHoii padbote «OrnpenenaeHre MOJIIPHONH MacCchl SKBUBAJIEHTa METAJLIA) -
OTBETHl Ha KOHTPOJIbHBIE BOIPOCH! (HAMTUCAHHWE TEOPETHUECKOM YacTH OTYeTa) METOAMYECKHX
YKa3aHUU.

Tema 3 Cmpoenue amoma u nepuooudeckas cucmema snemenmos /[.1M. Menoeneesa.



Conepxxanne Tembl: OCHOBHBIE H3Tanbl W JAHAJEKTHKA Pa3BUTHS MPEICTaBICHUU O
CyILIECTBOBAaHUMU U CTPOCHHM aTOMOB. CTpOEHHE aTOMOB: IO, JIEKTPOHBI, UX 3aps] U Macca.
KBaHTOBBII XapakTep U3JIyYEHHUS U MOMJIOLICHHS 3Heprun. Y paBHenue Ilnanka. KopnyckynspHo-
BOJIHOBOM JyaJIu3M MHUKpoOYacTHll. JlyaJn3M »3JIEKTPOHOB W NPUHLMUI HEONPEAECICHHOCTH.
[Tonstue opbOurtanu. DiekTpoHHOe o6nako. KBaHTOBbIE uuMCla: TJIaBHOE KBAaHTOBOE YHCIIO,
opOuTaIbHOE, MATHUTHOE, CIIMHOBOE KBAHTOBOE 4KciI0. Dopma s-, p-, d-opOuTtaseii. DiieKTpoHHasI
U DJJEeKTpOHHO-Tpaduueckass (opmbl cTpoeHHsT aroma. [lopsIoK 3amoIHEHUS aTOMHBIX
opoutaneit. [Ipunnun Ilaynu. [Ipuanun HaunMmeHsblne sHeprun (aBa npaBuiia KiedkoBckoro).
[Mpunuun I'ynpa. [lepuonnueckuii 3akoH [I.M. MenaeneeBa u €ro TpakTOBKa Ha OCHOBAaHUHU
COBPEMEHHOI TEOPUU CTPOEHUS aToMa. ATOMHO-MOJIEKYJISIPHOE YUEHHUE.

@opMBI ¥ METOJBI TPOBEACHHS 3aHITUH 1O TeMe, MPUMEHSIeMble 00pa30BaTeIbHBIC
TEXHOJIOTMM: JIEKIMOHHBIE 3aHATHUSA: TPAAULUUOHHAS W AKTUBHAS JICKUUS C HMCIOJIb30BAaHUEM
Mpe3eHTAINIA; Ta00PaTOPHEIC 3aHATHS: IabopaTopHas paboTa, pelieHue 3a/1ad.

Bunel camocTtoATenbHONW MOATOTOBKM CTYAEGHTOB Mo Teme: PabGorta ¢ muTepaTypoil.
[ToaroroBka k aboparopHoii padote «CTpoeHHe aToMa U MEPUOANYECKAs CUCTEMA SJIEMEHTOB)
- OTBETHl HA KOHTPOJIbHBIE BOIPOCHI (HAMMCAHUE TEOPETHYECKON YacTU OTYETa) METOJIUYECKUX
yKa3aHH; MMOATOTOBKA K MPAKTHYECKOW yacTu paboThl. Pemenue 3amau mo teme «CTpoeHHe
aTomay.

Tema 4 Xumuueckas ces3b u cmpoeHue euecmad.

Conepsxanne TeMbl: OCHOBHBIE BUJIbI XUMHUUECKOU cBs3u. KoBanenTHas cBsi3b. [lomspHas,
HENoJsipHasi, MpuMepbl. JJOHOPHO-aKIENTOPHBII MeXaHu3M 00pa3oBaHus CcBs3u. HackliaemocTh
KOBAJICHTHOM CBSI3M, HAIIPABICHHOCTb. MOHHAs CB3b Kak NPENEIbHBIN Ciy4all IOJISIpH3ALUU
KOBaJGHTHOM  cCBsi3u. [ uOpummsanus  aToMHbIX — opOutaneil. Tumbl  rUOpHUIM3ALUU.
IIpocTpaHCTBEHHOE PACIIOJIOKEHUE ATOMOB B MOJIEKYJIaxX.

@opMbl U METOJIBI MPOBEJCHHS 3aHIATUN MO TeMe, MPUMEHSEMbIe 00pa3oBaTENbHBIC
TEXHOJIOTHM: JICKUMOHHBIC 3aHATHSA: TPAAUUMOHHAS W AKTUBHAS JIEKIHUS C HMCIOJIb30BAHUEM
Mpe3eHTAalNii; TabopaTopHbIe 3aHATHS: JabopaTopHas paboTa, pelieHne 3a1ad.

Buapl camocTosiTenbHOM MOATOTOBKM CTYIEHTOB 1O Teme: Pabora ¢ nurepaTypoil.
[ToaroroBka k maboparopHoit padore "Xumuueckas CBS3b U CTPOCHUE BellecTBa" - HaMKMCaHUE
pedepara «Tunel xumuueckoit cBsizu». Pemienue 3amau mo temam «llepuommyeckas cucrema
anemeHToB J[.1. Menaeneesa», « XuMHUeCKas CBA3b U CTPOCHHUE MOJIEKYID».

Tema 5 Pacmeopur.

Conepxanne Tembl: OCHOBHBIE OIpEAEIEHUS: PAacTBOp, PAaCTBOPUTENb, PACTBOPEHHOE
BemecTBo. PactBopumocth  BemecTB. HacblmenHblit  pactBop. CrnocoObl  BbIpaKeHUs
KOHIIEHTpalluu pacTBopoB. [mapatHas Tteopusi pactBopoB [[.M. MenneneeBa. DHepreTuka
npouecca pacTBopeHUsi. OCHOBHBIE IOJIOKEHUS TEOPUHU DIIEKTPOJIUTHYECKON THCCOLMALINU.
PaBHOBecue B pacTBOpax 3JEKTPOIMTOB. DNEKTPOJIMTUUECKAs auccouuanus Boabl. bydepHsbie
cucteMsl (kapOoHaT-ruapokapOoHaTHas OydepHas cucremMa MuUpoOBOro oxeaHa, MOYBEHHBIE
O0ydepnbie cuctemsl). ['uaponus coneit. .

@®opMbl U METOABI IMPOBEACHUS 3aHATUH MO TeMe, NpUMEHseMble 00pa3oBaTelIbHbIC
TCXHOJIOTHU: JICKHMOHHOC 3aHATUC. TpaJUIHWOHHAad W aKTUBHAA JICKOHUA C HCIIOJIB30BAHHEM
Npe3eHTalMii; TabopaTopHble 3aHATH: Ja0opaTOpHbIe paboThI, pellIeHne 3ajay.

Buapl camocTosiTeNnhbHOM MOATOTOBKH CTYIEHTOB MO TeMe: Pabora ¢ mmTeparypoi.
[ToarotoBka k nabopatopHbiM paboram («OrmpeneneHne KOHLEHTpAIMKM PacTBOpa LICTOYNY,
«Omnpenenenne pH pacTBOPOB HEKOTOPBIX BemIeCTB, «Peakiiun noHHOTO 0OMeHay, «[ maponn3
coneil. OmpeneneHne peakUuu cCpenibl») - OTBEThl Ha KOHTPOJIBHBIE BOIPOCH (HaNMCaHHE
TEOPETUYECKON YacTU OTYeTa) METOAMYECKUX ykazaHuil. Pemenue 3amay nmo temam «CrocoObl
BBIPa)KEHUS KOHLIEHTPAIUU pacTBopay, «loHHO-MoNeKysipHble (MOHHBIE) peakIui OOMeHa.

Tema 6 OcnosHbie 3AKOHOMEPHOCMU NPOMEKAHUA XUMUYECKUX NPOYUECCO8.



Copepxanue TeMbl: XUMUYECKasi KUHETHKA U KaTaiau3. CKOpOCTh XUMUYECKON pPEaKIIUH.
Uctunnas wu cpenusas. PakTopbl, BIUSIONMIME HA CKOpOCTh peaknuu. KuHernueckas
kiaccugukanus peakuuil. [loHsTre 0 mopsaKe MOJEKYISIPHOCTH peakiuuu. KoHcTaHTa CKOpocTH
peakUM IEepBOro MOps/iKa. 3aBUCHUMOCTb CKOPOCTH PEAKLMH OT TeMIEpaTypbl. AKTHBHBIC
Monekynbl. [lonsatue o0 ’Heprum akTuBanuu. YpaBHeHHe Appenuyca. [loHsTHe 0 Karamumse.
Mexanusm nelictBus  Karanu3atopoB. [loHaTtne o XumudeckoM paBHOBecuu. CMelieHue
paBHOBECHsI [P U3MEHEHUM KOHLEHTpaluu, TeMineparypsl, nasienus. [punuun Jle—Illarense.
OCHOBBI XMMHYECKOH TEPMOJMHAMHUKH. 3aKOH COXpaHEHUs 3Hepruu. BHyTpeHHss sHeprus,
TeroTa U pabora. MaTeMaTH4ecKoe BBIpa)KEHUE MEPBOr0 Hayajla TEPMOAMHAMHUKU B PasHBIX
ycinoBusx (V=Const, p=Const). TermoBoit 3¢ddext peakmuu. 3akoH ['ecca U ero cieiacTBus.
CranpapTHble TEIUIOTHI 00pa3oBaHUs M cropaHus. OOpaTumble M HEOOpaTHMbIE IMPOLIECCHI.
DopMyTUpOBKa U MaTeMaTHYECKOE BhIpaKEHHE BTOPOTo Haudana TepMmoauHamuku. [lonarue o6
sHTponuu. IloHsATHE O TEpMOAMHAMMYECKUX IMOTEHUMaNaxX. DHeprus l'eiabmronbua. DHeprus
['u66ca. Vcnonb30BaHue 3TUX IHEPTHM JIsl ONPEIeIeHHs HAallPaBJIEHHOCTH IpoLiecca.

@opMbl U METOABI MPOBEACHUS 3aHATUI MO TeMe, MPUMEHsSEeMble 00pa3oBaTeIbHBIE
TEXHOJIOTMM: JIEKIMOHHBIE 3aHATHUS: TPAJULUUOHHAs W AKTUBHAS JICKUUS C HMCIOJIb30BAaHUEM
Npe3eHTAIHIA; TabopaTopHbIe 3aHATH: JabopaTOpHbIe pabOThI, pelIeHHe 3a1ay.

Bunel camocToATenbHONW MOATOTOBKH CTYAEHTOB 1o TeMe: Pabora ¢ nutepaTypoi.
[TogroroBka k mabopatopHbiM pabotam («DHTporms. OHeprus [ub0ca. HampaBnenue
XUMHYECKOTO0 npoiieccay, «CKOpOCTb XUMUYECKUX PEAKIIHM, XUMUIECKOE PABHOBECHEY) - OTBETHI
Ha KOHTPOJIbHbIE BOIPOCH! (HAIMCAaHHE TEOPETUYECKON YaCcTH OTYETa) METOANUECKUX YKa3aHUU.
Pemmenue 3aa4 no Temam « QHEpreTuka XMMHUYECKHUX MPOIECCOB (TEPMOXUMUYECKUE PACUETHI)»,
«XHUMHYECKOE CPOJICTBOY, «XUMHUYECKasi KUHETHKA U PABHOBECHEY.

2 cemecTp

Tema 7 Konnueamuenvle ceolicmea pacmeaopos.

Conepxxanne Tembl: KosmuratuBHBIE CBOMCTBA PAacTBOPOB HEAIEKTPOJIUTOB. OcMmoc.
OcmoTHueckoe U ocMoTHYeckoe AasiieHue. 3akoH Baurt-I'opda. 3akon Payns u ero cneacrBus
(2-oti wm 3-it 3akonbl Payns). KosuMratuBHBIE CBOWCTBa PAacTBOPOB  DJICKTPOJIHMTOB.
O0yTMOCKONHS, KPUOCKOTIHSL.

@®opMBl U METOJbI NPOBEACHMS 3aHITUH MO TeMe, NMpUMEHseMble 00pa3oBaTeIbHbIC
TEXHOJIOTHM: JIEeKIIMOHHBIE 3aHATHA: TPaJAULMOHHAs W AKTHBHAs JIEKIHUS C HCIOJIb30BAHHUEM
npeseHTauuil. JlJabopaTtopHbie 3aHATUS: TaOOPATOPHBIE paOOTHI.

Bunsl camocTosiTensHOW MOJATOTOBKHM CTYIEHTOB Mo Teme: Paborta ¢ auTeparypoi.
[TonroroBka k naboparopHbiM pabotam «KommuraruBasle cBoilicTBa pacTBopoB. Ocmoc.
OcmoTHueckoe AaBieHney, «Croco0bl BIpaKEHHsI COCTaBa pacTBOPOB. 3aKOHBI Payis» - oTBETHI
Ha KOHTPOJIbHBIE BOIIPOCHI (HAIMCAaHUE TEOPETUUYECKON YacTH OTUETa) METOIUYECKUX YKa3aHUM.

Tema 8 Oxkucaumenvrno-60ccmano8umenvHble U INeKMpoXUMUIecKue npoyeccyi.

Conepxanue Tembl: OKHCIMTENbHO-BOCCTaHOBUTENbHBIE peakuuu (OBP). YpaBHuBanue
OBP. Tunst OBP. O6mme cBoiictBa MeTamuioB. DopMbl HaXOXACHUS METAJJIOB B MPHUPO/IE.
dusnueckue cBoiicTBa MeTauioB. Kpucrannuueckas pemerka MmetamioB. OCOOEHHOCTH CTPOSHHUS
aTOMOB MeTaylioB. Pa3nuuue B CTPOEHHHM BHEIIHEr0 SHEPreTHUECKOr0 YPOBHS y METaNIOB U
HEMETaJJIOB. ATOMBI METAJJIOB TJIaBHBIX M MOO0YHBIX moarpymi.llogydeHne mMeTamioB U3 HX
coelMHEHUN. XUMHWYECKHE CBOWCTBA METAJJIOB. OJEKTPOXMMHMYECKUH psIie  HaIpsKEHUN
METAJIJIOB. 3HAYEHHWE METAJIJIOB B JKM3HHM YEJIOBEKAa. DJIEKTPOJIHBIE MOTEHIHUAIbl. MexaHu3Mm
BO3HHMKHOBEHHUS DJJIEKTPOJHOTO TMoTeHnuana. Bogoponueiii snextpoa. Psan cranmapTHBIX
IEKTPOJHBIX TOTEHUUAIOB MeTauioB. [anpBaHmueckuil snemeHT. Omnpenenenne JC
ranpbBaHnyeckoro anemeHTa J[lanudnsa-SAxobu. Konmnenrpamuonnsie menu, pacuer DJC mo
dopmyne Hepucra. Kopposusi meramnos. Buasl koppo3un. AHOIHBIE U KaTOJHBIE MPOLECCHI,
MIPOTEKAIOIIME MTPH IEKTPOXUMHUUECKON KOPPO3UU METAJIJIOB. Bompock! 3koioruu, cBI3aHHbIE C
KOppo3uel MeTaioB. Mepsl 00pbObI ¢ KOPPO3UEH: aHOTHOE TOKPBITHE (OLIMHKOBAaHHOE XKeJe30),



KaTOJHOE TOKphITHE (Ty>keHoe xene30). [IporekTopHas 3amurta. Onektposin3. CylIIHOCTh
AJEKTpoIn3a. DJIEKTPOJIU3 PACIIIABOB U PACTBOPOB. DIIEKTPOJU3 C HEPACTBOPUMBIM AHOIOM.
3axonbl Dapanesd. [IpakTuueckoe NpUMEHEHNE 3IIEKTPOIIN3A.

@opMbl 1 METOJIbI MPOBEACHHS 3aHITUNA MO TeMe, MpPUMEHseMble O00pa3oBaTENbHBIC
TeXHOJIOTHH: JICKIIMOHHBIC 3aHATHSA: TPAJUIMOHHAS W aKTHBHAs JIEKIMS C HCIOJIb30BAaHUEM
npeseHTauuii. JJabopaTtopHsie 3aHATHS: Ta00OPATOPHBIE pabOTHI, pelICHUE 3aay.

Buabl caMocTosSITeNIbHOM MOATOTOBKH CTYAEHTOB O Teme: OTBEThl Ha KOHTPOJbHBIE
Bonpockl. IloaroroBka k maGoparopHbiM paboram ("OKUCIUTENHEHO-BOCCTAHOBUTEILHBIC
peakuu", "O06mue cBoiictBa MetawioB", "["anpBannyeckue memenTsl", "Koppo3us Meramion",
"DnekTponu3") — OTBETH HA KOHTPOJIbHBIE BOMPOCHI (HAITMCAHNWE TEOPETUUCCKON YaCTH OTUYETA)
METOANYECKUX yKa3aHui. Pemenue 3anay.

Tema 9 Qusuxo-xumus OUCNEPCHBIX CUCTNEM.

Conepxxanne TeMbl: OcHoBHBIE Tpu3Haku aucrepcHex cucteM ([C). JlucmepcHas
cucTeMa, IMCIIeprupoBaHue, TUCTIepCcHas a3a U IMCIepCHOHHas cpea. XapaKTepHble MPU3HAKU
JC: rereporeHHOCTh M AMCIEPCHOCTb. CBSI3b TUCHEPCHOCTH C pa3MEPOM YACTHUIL; YAelbHas
noBepxHocTh. Knaccudukanus [IC: mo aucrnepcHOCTH, MO arperaTHoMy COCTOSIHHIO, I10
MexdazHomy B3auMoaericTeuio. [lonyuenue komonaabix cucteM. ONTHYECKUE U MOJIEKYIISIPHO-
KMHETUYECKHE CBOWCTBA. OJEKTPUYECKUE CBOMCTBa, cTa0WiIM3alMs M KOaryJsius 30JIEH.
CrpykrypHo-Mexanuueckue coictBa JIC. Mukporeteporentble 1 rpy00auCIepCHbIE CUCTEMBI.
[IpupoaHbie TETEpOTeHHBIE CHUCTEMBbI (NIPUPOJHBIE CPEbl M KUBBIE OpPraHu3Mbl). MeTomabl
AHAIUTUYECKOM XUMUU (TPOBEACHHE XUMHUKO-aHAJIMTUYECKOTO aHajiu3a MPHUPOAHBIX Cpen).
BrinonHeHne 0CHOBHBIX XMMHUYECKHUX JIAOOPATOPHBIX OTEepaIuil sl TPOBEACHUS FT€OXUMHUUECKUX
uccinenoBanuif. [IpuMeHenue (GU3NKO-XMMHYECKHX METOJIOB B Npo¢ecCHOHaIbHOU cdepe
(3xonoruueckast 0€301acHOCTB).

@opMbl U METOJbI MPOBEICHHS 3aHIATUNA MO TeMe, MpPUMEHseMble 00pa3oBaTelbHbIC
TeXHOJIOTHH: JICKIIMOHHBIC 3aHATHSA: TPAIUIIMOHHAS W aKTHUBHAs JIEKIHMS C HCIOJIb30BAaHUEM
npeseHTaumii.  Jlabopatopuble  3aHsTua:  nabopatopHas — pabota.  DKcKypcus — Ha
MPEIIPUATHE/OTKPBITAS JICKIUS C yYacTHEM IMPUTJIAIICHHOTO CIHHKepa Ha TeMy "Merombl
XUMHUKO-aHaJUTUYECKOTO aHAIN3a B SKOJOruu".

Bunapl camocTosITeNbHONM MOATOTOBKH CTYIEHTOB IO TeMe: Pabora ¢ nurepaTypoil.
[TonroroBka k maboparopHoil pabore "DHU3MKO-XUMHUS AUCIEPCHBIX CHUCTEM" - OTBETHl Ha
KOHTPOJIbHBIE BOIIPOCHI (HAaIlMCAaHUE TEOPETUYECKOM YaCTH 0TYETa) METOAMUECKUX YKa3aHUM.

Tema 10 Dnemenmoul opeanuueckou Xumuu.

Conepxanue Temsel: [Ipeamer opraHMueckod XMMHHU. 3HAYEHHE OPraHUYECKON XHMHHU.
KpaTtkuii 0030p BO3HMKHOBEHHS W DPa3BUTHS OPraHUYECKOW XUMHH. Teopusi XUMHUYECKOTO
ctpoenuss A.M. byrnepoBa M ee 3HaueHMe B opraHudeckod xumuu. llpuponma cBsizu B
OopraHMueckux coequHeHusx. Knaccudukanus opraHnyeckux coeauHeHud. DyHKUIMOHAJIbHbIE
xapakrepuctuueckue rpynnsl. Knaccugukanus opranndyeckux peakuuil. Peaknum 3amenieHus,
PUCOEANHEHNUS, OTIIEIUICHNUS, IePEerpyNNUpPOBKU. PauKkanbHble U HOHHBIE PEAKIIUH.

@®opMbl U METOABI MPOBEACHUS 3aHATUI NO TeMme, MpUMEHseMble 00pa3oBaTeIbHbIE
TEXHOJIOTMM: JIEKIIMOHHBIE 3aHATHA: TPAJULMOHHASA W AKTHBHAs JIEKIMS C HMCIOJIb30BAaHUEM
npe3eHTanuii. JlaboparopHble 3aHATHA: 1a00OpaTOpHbIE PAOOTHI.

Buapl camocTosiTeNbHONM MOATOTOBKH CTYIEHTOB IO TeMe: Pabora ¢ nmtepaTypoil.
[ToaroroBka k nabopatopHbiM paboraM («OuyuCcTKa OpraHuvecKux coequHeHni. KauecTBeHHBIN
JJIEMEHTHBIM ~ AHAJIU3  OpPraHUYEeCKUX  coeauHeHuil», «lIpenenpHble  yIrIIeBOJOPOIBDY,
«HemnpenenpHbple yrieBogoponabl psaa dTuieHa», «HenpenenbHble yrieBomopoasl psana
aleTuiIeHa», «ApOMaTHYECKHE YIIIEBOJIOPOAbI», «CHUPTBI M UX NPOU3BOJHBIEY, «DEHOIBD,
«Anbreruapl U KeToHbD», «KapOOHOBBIE KHCIOTBI») - OTBETHl Ha KOHTPOJBHBIE BOIPOCHI
(HamycaHue TEOPETUYECKOM YaCTH OTYETa) METOANYECKUX yKa3aHHUI.



Tema 11 Opeanuueckue u Heopeanuveckue noaumepbsl.

Conepxxanre TeMbl: OCHOBHBIE TOHSATHSI BBICOKOMOJICKYJISApHBIX coeauHeHuid (BMC):
MOJIUMEP, OJUTOMEp, TJIaBHAs IeMb, MAaKPOMOJEKYJa, 3JEMEHTApHOE 3BEHO M CTEIEHb
noyimMepu3anuu. Bennurnaa MoseKyIsipHOM Macchl U pazmepsl MmoJiekyil BMC. Knaccudukarus
BMC no npoucxox/1eH1t0, XUMHYECKOMY COCTaBY, PUPOJI€ ATOMOB, BXOJISIIUX B IIIaBHYIO LIETIb,
no ¢opmMe MaKpOMOJEKYJbl, B 3aBUCUMOCTH OT MPHUPOJABI M PACIOJIOKEHUS 3JIEMEHTAPHBIX
3BEHBEB B MaKpoMoJiekyie. Kiiaccupukanust HoIuMepoB 10 UX MOBEIACHHIO IIPH HArPEBaHUU U TI0
Metony cuHrte3a. Ctpoenne BMC. Monomep, nmoaumep, sjeMeHTapHoe 3BeHO. [Ipupoansie u
cunrernueckue BMC. benku, nemmonosa, kpaxman. HaOyxanue mnojiuMepoB, CTENEHb
HaOyxanus. HaOyxaHue B TEXHOJOTMM HHIIEBBIX Mpou3BOACTB. OOmIas XapaKTepUCTHKA
pPacTBOPOB MOJIMMEPOB: OCMOTUYECKOE JaBJICHHUE U BSI3KOCTh. 3akoH Bant-I'odda u ypaBHeHUE
[Hraynuurepa. BoicanuBanue u koareppanus. BoICOKOMOEKYIsSIpHbIE AEKTponuThl. benku u
CBOWCTBAa WX pacTBOpoB. DPuOpwUIApHBIE W TIOOYIsApHBIE Oenku. Bszkocts m pH cpensl.
HcnonpzoBanne BMC my1st 3anuThI 3051 ¥ IpH (PIIOKYIISIITUN CTOYHBIX BOJI.

@opMBI ¥ METOJIBI TPOBEACHHS 3aHITHHA 1O TeMe, MPUMEHSIEMbIe 00pa3oBaTeIbHBIC
TEXHOJIOTHH: JIeKIIMOHHbIE 3aHATHA: TPAJAULMOHHAS M aKTHBHAs JIEKIMS C HCIOJIb30BAHHEM
npe3enTanuii. JlaboparopHsie 3aHsATHA: TabopaTopHas paboTa.

Bunel camocrosTenbHOM MOATOTOBKH CTYAeHTOB 1o Teme: [logbop u 0630p muTepaTypsl
1utst Harrcanus pedepara. [ToaroroBka k 1abopatopHoii padore "CBOHCTBA MOJIUMEPOB - OTBETHI
Ha KOHTPOJIbHBIE BOMPOCHI (HAMMCAHUE TEOPETUUECKON YaCTH OTYETa) METOINYECKIX YKa3aHUH..

5 Meroguveckne YKa3aHUs IS OOYYAKIIUXCH IO M3YYEHHI0O H Ppean3auuu
AMCUUIIMHBI (MOIYJIs1)

5.1 Meroanyeckue peKOMEHIANUHM O0YYAalOIIMMCH 10 H3YYeHHI0 IMCHUILUIMHBI W 1O
o0ecrne4YeHNI0 CAMOCTOAITEILHOM PadoThl

CamocrodrenbHas padoTa BKIOYaeT paboTy ¢ yueOHOH M HaydyHOH JuTeparypoil mpu
MOATOTOBKE K JabopaTopHbIM paboTaM, JeKIusM U K 3k3ameHy. CamocrositenbHash padbora
OPOBOJIUTCS C 1IeNbI0: CHCTEMaTU3allud M 3aKpeIUIeHus, YIayOJIeHus | paclIUpeHus
TEOPETUYECKUX 3HAHUH M TPAKTHYECKUX YMEHHH, MPUOOpPETaeMBbIX CTYJEHTAMH B XOJE
ayJUTOPHBIX 3aHATHH; (OpPMUPOBAHMS YMEHMH HCHOJIb30BATh CIELUANBHYIO JIUTEpaTypy;
pPa3BUTHSI [O3HABATEJIbHBIX CHOCOOHOCTEH M AKTUBHOCTH O0OydaroImuxcsi; (OpMUPOBaHUS
CaMOCTOSITEJIbHOCTH MBIIIIJICHUS, CIIOCOOHOCTH K CaMOPa3BUTHIO, CAMOCOBEPILICHCTBOBAHHUIO U
camopealu3alllii; pa3BUTHUS HCCIeNoBaTeNbCcKUX yMeHud. CamocrosiTenbHas paboTa Ipu
U3y4eHUH JUCLUILIMHBI MOIpa3/iessieTcsl Ha TpU BUA: 1) ayAUTOpHAs caMOCTOsATeNbHas padoTa
(BbIlIOJIHEHUE J1a0OpaTOpHBIX pabdoT); 2) caMocToATeldbHass paboTa IMOJA  KOHTPOJEM
npenojiaBarens (MJaHOBblE KOHCYJIbTAllMU, 3K3aMEH); 3) BHEayJUTOpHAs CaMOCTOSTeNbHas
paboTa mpH BBITIOJIHEHUH CTYIEHTOM JIOMAITHUX 3aJaHuii y4eOHOTO M TBOPYECKOTO XapaKTepa
(moAroToBKa K JIEKUUSAM, MHIMBUAYaJbHbIE pabOTHl MO OTAENBHBIM pa3jeiaM COAEp)KaHUs
JVICIIATUTMHBL, TIOJTOTOBKA K DK3aMEHY).

JUist TOATOTOBKY K JIAOOPATOPHBIM 3aHATUSAM HEOOXOAMMO MCIOJIb30BATH METOUYECKUE
yKazaHus (71a00paTOpHBIN MPAKTUKYM) K BBITTOJTHEHHUIO JTA00OpaTOpHBIX padoT. Kaxkaerii pasaen
METOAMYECKHX yKa3aHUH (JJa0OpaTOPHOTO MPaKTUKYMa) 3aKaHUYMBACTCS EPEYHEM KOHTPOIBHBIX
BOTIPOCOB, Ha KOTOpPhIE HEOOXOAWMO OTBETUTh INMHUCHBMEHHO W O(GOPMUTH B OTYET B BHIE
TEOPETUYECKOH IJI1aBbl K KOHKpETHOH naboparopHoit padote (I'maBa 1 TeopeTnueckas yacTsb).

CTyneHT 3aymaet OT4eT WHANBHYAIbHO.

JIOonyCKOM K BBITTOJIHEHHS JTAOOPATOPHBIX PaloT SIBIISETCS MPOX0XKICHHE HHCTPYKTaXKa I10
TeXHHKe Oe3omacHoCTH (1-e 3aHsATHEe) U 3HAHUE TEOPUH U XoJa 3KkcnepuMeHTa. CTyIeHT A0KEH
OBITH TOTOB K KaXJOMY 3aHSTHIO - BBIIOJHSET TEOPETUYECKYIO YacTh M 3alllMIIaeT ee mepen
IIPOBEJICHNEM dKCIIEpUMEHTA (OTBEUAET YCTHO Ha BOIPOCHI).



JIaGoparopHas paboTa BBIOIHAETCS CTYIEHTOM B ayAUTOpUH. Pe3ynbrarel 1abopaTopHOit
paboTel odopmistoTcss B Bujae OTAenbHOW TiaBbl (I'maBa 2 DkcrepuMeHTaidbHAs dYacTh).
DKcriepuMEeHTalbHasl 4YacTh BKJIIOYACT XOJ PalOThI, Pe3yibTaThl OMNbITA (TOATBEPKIAAIOTCA
XUMHYECKHUMH PEAKIUsIMU, PacyeTaMu ), HAOJIFOICHUS ¥ BHIBO/IBI.

JIaboparopHast paboTa pa3duBaeTCs Ha HECKOJIBKO TANoOB (BBIMOIHSIETCS B opMe Keiica):

| - KamepanbHbiii oTan 1 (TuraHupoBaHKe) - a) TOCTAHOBKA II€JICH U 3a71a4 paboThI, TOA00D
JUTEpaTyphl U HAMUCAHWE TEOPETUYECKOM YacTH OTYETa, C HCIIOJb30BAaHMEM KOHTPOJIBHBIX
BOIIPOCOB 110 TeMe; ©O) COCTaBJICHHE IUIaHA PaldOThl (MPEIYCMOTPEHHOTO METOJIUKOW); B)
MOJIy4YEeHHUE JIOMYCKA K BBIITOJHEHHIO JTa00paTOpHOM paboThI.

Il — Kamepanpubiii 3T1am 2 (3KCIEPUMEHTAIBHBIM) — a) BBINOJIHEHUE pPaboT
(IpeayCMOTPEHHBIX METOJMKOMN); 0) 00paboTKa pe3yabTaTOB AHAIUTHYECKOTO OIPEACTICHHS
(BBIpaXKCHHE PE3yJIbTaTOB Yepe3 KOJ-BO, MACCy, KOHIIGHTPAIIUIO, MAaCCOBYIO JIOJIIO BEIIECTBA U
np., COTJIACHO METOJMKE); B) MPOTOKOJIMPOBAHWE HAOMIOJCHUHN, (HOPMYIMPOBKA BBIBOJOB; T)
MOJIrOTOBKA OTYETA.

Il — 3amuTa oTuera (MHAMBUYATBLHO).

KoHTpoJIbHBIE BONIPOCHI VISl CAMOCTOATEIbHOM OIIEHKH KA4eCTBAa 0CBOCHUS Y4eOHOM
AUCHUTLTHHBI

Uro takoe okcuapl? Kak ux kiaccupUIUpyroT 10 XUMHUECKUM CBOMCTBaM?

Yro Takoe ruIpoOKCUabI?

Knaccudukanus ruipoKCH/IOB.

Yro Takoe OCHOBHOCTb KUCIIOTbI, KUCIOTHOCTh OCHOBaHMs?

Maiite onpenenenue comu. Kiraccupukammst coei.

Kakue kucnotsl 00pa3yroT Kucible conu?

Kakue ocHOoBaHMsI 00pa3yrOT OCHOBHBIE COJIU?

XUMHUECKUH 3JIEMEHT, aTOM, MOJIeKyJa?

[TpocTsie u ciioxxHbIE BeliecTBa?

0. Xumuyeckue Gopmysibl BeIeCTB?

11. 3akoH nocTosiHCTBA cocTaBa?

12. OtHOCHUTEIBHASA ATOMHAs U MOJIEKYJIsIpHAs Macca, MOJIsipHas Macca?

13. [MocrosinHast ABoraapo?

14. Tlepnoauveckuii 3akoH MeHneneena?

15. 3akon I'eii-JIroccaka?

16. 3axon ABoraapo?

17. Monspusiii 00bem raza?

18. YpaBuenue Knaiinepona?

19. YpaBHenune Menpeneena?

20. HanumuTe nosiHbIe 3JeKTPOHHbIE KOH(GUTYpaIlMi ATOMOB 3JIEMEHTOB C IMOPSIKOBBIM
HoMmepoMm 17 u 25.

21. HanummTe 51eKTpOHHBIE KOH(DUTYpAIMK aTOMOB XJI0opa M Mapradna u uosos ClI' u Mn?*,

22. HanmmuTe 3JIeKTpOHHYI0 KOH(PHUTyparuio aToMoB Gocdopa u BaHaus. SBisroTCs m
OHM aHajoramu?

23. HanmmuTe 351eKTpOHHYI0 KOHPHUTYpaIHIo OSpHILTHS U YKaKUTE dJIeMeHThI-aHanorn. Kak
M3MEHSIOTCSI CBOMCTBA aHAJIOTOB C YBEIMUYEHHUEM HOMEpa repruoaa’?

24. TlpuBenuTe AIIEKTPOHHYIO KOHPHUTYpanuto Kaimus. [TokakuTe, Kak H3MEHSIOTCS CBOICTBa
AJIEMEHTOB MEPHO/I1a, B KOTOPOM HaXOAUTCS KaJIUH.

25. Hanmmmre sneKTpoHHbIe KoH(HTYpanuu atomos Fe u F, a takke nonos Fe?*, Fe** u F-.

26. YKaxuTe, y KaKuxX U3 HIDKE PUBEICHHBIX MOJIEKYJT XUMUYECKUE CBSI3U UMEIOT
nossipHbId xapakrep: Fa2, CO, Ha.

27. YKaxuTe MOoCIIe0BaTeIbHOCTh BO3PACTAHUS IIEKTPUUECKOT'0 MOMEHTA IO Y
ceszeit: B-N, B-F, B-C, B-O, B-Br.

28. OnpenenuTe BaJIEHTHOCTH Hoaa U Gochopa B OCHOBHOM U BO30YXKTEHHOM COCTOSIHUSX.

BOoo~NoOR~WDNE



29.

30.

31.

32.

33.
34.
35.
36.

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.

VKaxkure MeXaHu3M 00pa3oBaHus cBs3eil B MoHe ruapokconuns HzO". Kakyro
BaJICHTHOCTh UMEET KUCIIOPOJI B 3TOM HOHE?

Kaxkyro npoctpancTBeHHYI0 KOHpHTrypanuto uMmeroT mojekyibl BaClz, PbClz, PbCls, Bra,
AsH3, HoTe, CF4, GeHa, PCls, SBre? Kakue u3 3THX MOJIEKYJT TOJIAPHBI?

OcHOBHBIE CBOMCTBA MPOSIBIISCT BHICIITUN OKCHJI DJIEMEHTA: CEPhI, a30Ta, Oapwsl,
yriepona’?

Kak u3meHs1oTcs CBOMCTBAa I’MAPOKCUA0B, 00pa30BaHHbIX METaNIaMU TJIaBHOM
noarpynmnsl Il rpynmsl, npu yBenudeHuu 3apsaa siapa aToMoB?

W3menuTcs u cBoiictBa BeniecTB B psity NaOH — Mg(OH)2 — AI(OH)3?

Yem o0yciioBIeHA aTOTPOIHS?

B uewm 3akimouaroTcsi cBoiicTBa aM()OTEPHBIX THIPOKCHIOB?

Yemy paBHa MOJIsIpHasi KOHIIGHTpAIHs SKBUBAJICHTa, MOJISIPHAs KOHLEHTpauus u TuTp 20
% pactBopa cynbdara MarHus?

Kaxoii 00beM pacTBOpa cepHOil KHCIOTHI ILIOTHOCTBIO 1,8 T/cM® ¢ MaccoBoi omei
H2S04 88 % Hai0 B3ATh IS NPUTOTOBJICHUS PACTBOPA KMCIOTH 06bemoM 300 cm?,
wiotHOCTHIO 1,3 r/eMu MaccoBoii poneit HoSO4 40 %?

B BogHOM pactBOpe crynendato qucconuupyet: KoSOs, KoS, HoS, NaxSOs.
Peakuuu nonHoro oOMeHa HIyT 0 KOHIIAa B pe3yjbTaTe 00pa3oBaHus?

CocrtaBbTe MOJIEKYISIPHOE U ITOJIHOE HOHHOE ypaBHEHHE, COOTBETCTBYIOIIEE
COKpaIleHHOMY HOHHOMY ypaBHenuto: COz? + 2H — CO2 + H,0.

Hetitpansayro cpeny umeet Boaabiid pactBop: NaNOs, FeSO4, NapS.

KucmoTHOCTh MOYBBI MOKHO yBeNH4nTh BBeAeHue pactopa: NH4NOs, NaNOs, NaCl,
Na2SO0s.

Kakwue pactBopsl HazbiBatoTcs 0ydhepusiMu? [IpuBennure npumepsi.

Uro takoe OydepHas eMKOCTb, i OT KaKHX (aKTOPOB OHA 3aBUCHT?

Ha yeM ocHOBaH MexaHU3M JIeHCcTBUS Oy(hepHbIX cucTeM?

[TpuBectu ypaBHeHuUs i pacueta pH OydhepHBIX pacTBOPOB.

KakoBo 3Hauenue 0ydepHbix cuctem?

Berauciute pH dopmuarrHoro 6ydepHoro pactsopa, B 11 KOTOPOro COAEPIKUTCS 110
0,1M HCOOH (K e = 1,8%10%).

Boruncnute pH aneratnoit 6ydepnoit cmecu, conepxameit B 11 0,15M CH3COOH u
0,2M CH3COONa (K = 1,8%107).

BbraucnuTe MOSIpHYIO KOHIIGHTPALMIO PAcTBOpA MypaBbUHOW KUCIOTHI, eciii pH =3, a
Kue = 1,8%10.

I'maponus npotekaet npu pactBopenuu B Boje: CaBrz, Ba(NO3)2, Na2SOs, AICIz?
Bona. CBolicTBa BOOEL.

OCHOBHBIE XapaKTEPUCTUKH PACTBOPOB.

[Tporeccrsl, mpoTeKaroIUe MPU PACTBOPEHUH, TETTOBOM 3((HEKT pacTBOPEHUS.
Teopust HIEKTPOITUTHIECKOMN TUCCOIHAIINH.

CremneHpb AUCCOIMAIINH.

CwiibHBIC U CJTa0bIe DJIEKTPOTUTHL.

Koncranra qucconuarun. 3akoH paszsenenus OcTBaib/a.

3aKOH 2JIeKTPOHEUTPATHLHOCTH PACTBOPA IEKTPOIIUTA.

HoHHOe mpou3BeieHue BOIbI.

Bonopoanslii moka3ares.

OHeprusl.

BHyTpeHnHss dHEprus.

Temnora.

Pabora.

[TepBoe Ha4anO TEPMOIMHAMUKH.

3aK0H YKBUBAJICHTHOCTH TEIIJIOTHI U PAOOTHI.

OHTaJIbNHS.



69. TernoBoit 3¢pPeKT XMMUIECKOH peakIuu.

70. 3akoH ['ecca.

71. DHTponus.

72. Bropoe Ha4aJio TePMOIMHAMHUKH.

73. CBoboanast sHeprus [ m66ca kKak KpUTEPHUil HAPABICHHOCTH MPOIIecca.

74. CKOpOCTh XUMHUYECKON peakui. 3aBUCUMOCTb CKOPOCTH XUMUYECKON PeaKkIu OT
KOHLEHTPALlUU PEarupyroIInX BEIIECTB.

75. KoncranTa ckopoctu peakiiuu. MoneKkyasipHOCTb U MOPSIIOK PEAKIIHH.

76. Karanutuueckue peakiiuy. ['OMOTeHHBIH U TeTepOreHHbIN KaTains.

77. 3aBUCUMOCTb CKOPOCTH XUMUYECKOM peaKkiuu OT TemrepaTypsl. TemnepaTypHas
3aBUCUMOCTb KOHCTaHTbI CKOPOCTH PEAKIUH.

78. DHeprus akTUBAIMU XUMUYECKOW peakuu. Teopusi akTHBUPOBAHHOTO KOMILIEKCA.

79. Xumnueckoe paBHoBecue. KoHcTaHTa paBHOBECHS.

80. dakTopsl, BiausAtomUe Ha cMenieHue papHoBecus. [Ipuniun Jle-1llaTensbe.

Pexomenaanuu no padore ¢ JJuTepaTypoi

B y4eOHBIX MOCOOMSAX, yKa3aHHBIX B OCHOBHOH JHTEpaType B TOH WM WHOH Mepe
PACKpBITO COJIEpKaHUE EHTPAIbHBIX TEM HacTosle pabouel nporpammsl. [loMumo u3ydenus
OCHOBHOM JIATEpaTypbl IO JUCHMIUIMHE «XHMHSA», CTYACHTY PEKOMEHIYETCS W3Y4UTh
JOTIOTHUTEIIBHYIO JTUTEPATYPY

5.2 OcobeHHocTn opraHuzauuu O0y4YeHUs] IS JIML € OrPAHHYEHHBIMH BO3MOKHOCTSMM
310POBbSl H HHBAJIM/I0B

[Tpr HEOOXOMMMOCTH OOYJAFOIIUMCS U3 YUCIIA JIUI C OTPAHHYECHHBIMHA BO3MOYKHOCTSIMU
3JI0POBbSI U HHBAJIMJIOB (110 3asBJICHHIO 00YYAIOIIET0Cs) MPEIOCTABISCTCs ydeOHas
UHpOpMaIUs B IOCTYIHBIX (POpMaxX ¢ YU€TOM UX WHAUBUIYAIbHBIX TICHXO()U3HUECKIX
OCOOCHHOCTEH:

- JUIs JIULL C HAPYLIEHUSIMU 3PEHUS: B IeUaTHOU (hopMe yBETUUEHHBIM LIPUPTOM; B popMme
JIEKTPOHHOIO  JOKYMEHTAa; UHIVBUAYAJIBHBIE  KOHCYJbTAlUM  C  IPHUBJICUYECHUEM
TU(dI0CYpIOTIEPEBOIUNKA; MHANBUAYAIbHbIE 331aHUsI, KOHCYIbTALIUH U JP.

- 17151 JIMILL C HApYIICHUSIMU ClTyXa: B IeyaTHOH (hopme; B popMe 371eKTPOHHOTO IOKYMEHTA;
UHAMBHUAYaJIbHbIE KOHCYJNbTAIUM C TPUBJIEUEHUEM CYpAONEPEBOJUMKA; WHAMBHUAYaJIbHbIE
3a/laHusl, KOHCYJIBTALUU U JIp.

- 17151 JIUI] C HApYILIEHUSIMU OIIOPHO-JBUTATEILHOTO afnmapara: B ne4atHoit oopme; B popme
JIEKTPOHHOIO JOKYMEHTA; MHINBUyaJIbHbIE 3a]JaHUS, KOHCYJIBTALlUU U JIp.

6 ®oHj OLEHOYHBIX CPEACTB JJIf NMPOBeeHUs] TEKYIIero KOHTPOJIsl M MPOMeKYTOYHO
aTTrecTaniy 00y4arImmXxcs 1o JMCHHUIIMHE (MOLYJTI0)

B cootBerctBun ¢ tpeboBanusmu PI'OC BO gns arrecranmm 0oOy4aromuxcs Ha
COOTBETCTBUE HX IMEPCOHATBHBIX JOCTIIKEHUN IUIAHUPYEMBIM pe3yibTaTaM OOYYEeHHS 10
JTUCIUATIINHE (MOIYJITIO) CO3/aHbl (POH/IBI OIEHOYHBIX CPENCTB. THUMOBBIE KOHTPOJILHBIC 3a/IaHMUS,
METOJMYECKUE MAaTepuasbl, ONPEACNSIONME MPOIEAYpPhl OLICHUBAHUSA 3HAHUM, YMEHHH U
HAaBBIKOB, a TAK)KE KPUTEPHUH U MTOKA3aTEH, HEOOXOIUMBIE JIJIsl OIEHKH 3HAHWH, yMEHH, HABBIKOB
U XapakTepu3ywlnue dTambl (HOPMHUPOBAHHS KOMIIETEHIMHA B  MPOILIECCE OCBOSHUS
o0pa3oBaTeNbHOI MporpamMmsl, npeactasieHsl B [Ipunoxenun 1.



7 Y4eOHO-MeTOAMYECKOEe M HH(POPMALMOHHOE 0O0ecneuyeHue TUCHUILINHBI (MOYJIs1)

7.1 Ocnoenas numepamypa

1. Hprok, B. I'. Opranuveckas xumus : yaeOHuk st By30B / B. I'. Ilprok, B. I'. Kapues,
B. II. Xuna. — 3-e uzn., ucrnp. u gon. — Mocksa : M3parensctBo FOpaiit, 2026. — 491 ¢. —
(Beiciiee  oOpazoBanme). —  ISBN 978-5-534-08940-0. — Tekctr : 9IeKTpOHHBIA //
Oo0pazoBarenpHast mnatdopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/586590 (mata
obpamenus: 19.05.2026).

2. Pocun, U.B. OOmas u Heopranuueckas xumusi. OOmas XuMus : y4eOHUK /
. B. Pocun, JI. [I. Tomuna. — Mocksa : MU3natensctBo FOpaiit, 2026. — 426 c. — (Bricmiee
obpaszoBanue). — ISBN 978-5-534-19149-3. — Tekcr : snexkrponHslid // OOpazoBaTenbHas
miatdopma IOpaiitr [caiit]. — URL: https://urait.ru/bcode/583253 (mara oOpareHus:
19.05.2026).

3. Tymukmu, E.W. OOCmas u HeOpraHHyeckass XHMHS : Yy4COHHK JUIs BY30B /
E. W. Tynukun. — 2-e u3a., uctp. u non. — Mocksa : U3znarensctBo FOpaiit, 2026. — 419 ¢. —
(Beiciiee  oOpazoBanme). — ISBN 978-5-534-17910-1. — Tekctr : SJIEKTpOHHBIA //
Oo0pazoBarenpHast miatdopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/584951 (mara
obpamenus: 19.05.2026).

7.2 Jlonoanumensvhasa numepamypa

1. Ananutnueckas xumus : yueoHuk / H.M. MoBuan, P.I'. Pomanoga, T.C. 'opOyHoBa [u
ap.]. — Mocksa : UH®PA-M, 2025. — 394 ¢. — (Cpennee npodeccruoHabHOE 00pa30BaHKeE). -
ISBN 978-5-16-020343-0. - Tekct : AJICKTPOHHBIH. - URL:
https://znanium.ru/catalog/product/2169779 (nara obpamenus: 31.05.2026)

2. BBICOKOMOJIEKYISIpPHBIE COCAMHCHHUSA : YYeOHHK W TPAKTHKYM [Uis BY30B /

M. C. ApxakoB [u 1p.]; mox penakmued A. b. 3esuna. — Mocksa : U3parensctBo Opaiir,
2024, — 386 c.— (Bwicmiee oOpaszoBanme). — ISBN 978-5-534-19464-7. — Tekcr
ulekTpoHHBIH  //  OOpaszoBarenpHass  miatdpopma  FOpait  [caiit] —  URL:

https://urait.ru/bcode/556502 (nara obpamenus: 12.11.2024).

3. Crach, H. ®. CrpaBouHHK 110 00111l U HEOPTraHUYECKON XUMUH : YICOHUK IS BY30B /
H. ®. Crace. — 4-e uszn. — MockBa : M3parensctBo [Opaiit, 2025. — 92 c. — (Briciiee
obpazoBanue). — ISBN 978-5-534-00904-0. — Texkct : snekrpoHHbId // OOpazoBaTenbHAs
mwiatpopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/561284 (mata oOparieHus:
19.05.2026).

4. ®uznyeckas u koutonHast xuMmud. B 2 4. Yacts 2. Kommonanas Xumus : yueOHUK JUIs
By30B / moxx penakiueit B. HO. Kontoxosa, K. U. [TonoBa. — 2-¢ u3x., ucnp. u gom. — Mocksa :
WznatenbctBo FOpaiit, 2025. — 309 ¢. — (Briciee o6pazosanue). — ISBN 978-5-534-06720-0.
— Tekcr : onexktponHbli // OOpa3zoBatenbHas matdopma HOpait [caiit]. — URL:
https://urait.ru/bcode/563889 (nara obpamenus: 01.09.2025).

5. Xaxanuna, T. M. Xumus okpy:xaromeit cpezsl : yaeOHuk 1uist By3oB / T. 1. Xaxanuna,

H.T. Hukutuna, W. H. IletyxoB. — 3-e u3n., nepepab. u jgomn. — Mocksa : M3naTenscTBo
FOpaiit, 2026. — 233 ¢. — (Bwicmee obpazosanue). — ISBN 978-5-534-00029-0. — Tekcr
NeKTpoHHBIH  //  OOpazoBarenbHas  matgopma  FOpaiit  [caiit]. —  URL:

https://urait.ru/bcode/582532 (mara obpamenus: 19.05.2026).

7.3 Pecypcot ungpopmayuonno-menekommynuxayuonnou cemu "Hnmepnem',
6Kn0uan npogeccuonanvhovie 06a3vl OAHHBLIX U UHPOPMAUUOHHO-CHPAGOUHDbIE
cucmemsl (npu HeoOX00UMOCMUL):

1. O6pasoparenbHas miathopma "FOPANT"
2. DnextpoHHO-OMOMMoTeyHas cucrteMa "ZNANIUM.COM"



3. Open Academic Journals Index (OAJI). [Ipodeccuonanbnas 6a3a naHHbIX - Pexxum
noctyma: http://oaji.net/

4. TIlpesunmentckas OuOmmuorexka uM. b.H.Empnmna (6a3a maHHBIX — pa3IUYHBIX
npodecCHOHANIBHBIX 00acTei) - Pexxum nocryna: https://www.prlib.ru/

5. Hudopmannonno-crpaBounas cucrema "Koncymprant Ilmoc" - Pexum goctyna:
http://www.consultant.ru/

8 MarepuajbHo-TeXHHYECKOEe oO0ecrevyeHHe IUCHUIVIMHBI (MOAYJsl) WU MNepevYeHb
HH(OPMANMOHHBIX TEXHOJIOTHIi, UCMOJIb3yeMbIX NPH OCYLIeCTBJIEHUH 00pPa30BaTEILHOIO
npoiuecca no AMCUMILVIMHE (MO1YJII0), BKJIIOYAsl MepevyeHb MPOrpaMMHOro odecrevdeHust

OcHOBHOE O6ODVI[0BaHI/IeZ

e [IpoekTop

o AxBaauctiiisitop PHS AQUA 4

¢ Becwl ananmutnyeckue BJI-210

¢ lonomep M-500 Ga3oBbIii

e [IIxad cym-wiii CHOJI 58/350(a1€eKTpoH. ,cTanb,BEHT-P)
[IporpaMMHoe obecrieyeHue:

e Microsoft Office 2010 Standart
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1 Ilepedennb (popMHEpyeMbIX KOMIIETEH M

Hassarue OIIOII BO, Kon u popmynupoBka KoMHeTeHIN

COKpameHHOe nu

Kon u popMynrpoBka HHANKATOPA TOCTIKCHUS
KOMITCTEHITHU

21.05.04 «"opuoe gen | OIIK-4 : CocoOeH ¢ eCTeCTBEHHOH
o» ay4yHBIX MO3HULUH OIIEHUBAThH CTPOE
T o) HUE, XUMUYECKUI U MUHEPATIbHBIN
COCTaB 3eMHOM KOPbI, MOP(OIOrHY
€CKHe 0COOEHHOCTH M T€HETHYECKH
€ TUIIBl MECTOPOKACHUHN TBEPABIX IT
OJIE3HBIX HCKOTAEMBIX NPH PEILICHU
U 337124 [T0 PAllHOHAIBHOMY M KOMII
JIEKCHOMY OCBOEHHIO T€0PECYPCHOT
0 MOTEHIMAJIa HEAP

OIIK-4.2k : Ucniome3yet 6a30BbIe 3HaHUS pyHIa
MEHTaJILHBIX Pa3/eioB €CTECTBEHHOHAYYHBIX U
CIMIUIMH U HayK 0 3eMJIe ITPH PEelIeHNH 3a1ad 11
0 PaIOHAIEHOMY ¥ KOMIUIEKCHOMY OCBOCHHIO
reopecypCcHOro NOTEeHIMA A Hep

KOMHeTeHHI/IH CUHNTACTCA C(l)OpMHpOBaHHOI;'I Ha JaHHOM 3TaIl€ B CJIydac, €CJIU IIOJIYYCHHBIC
PE3YyIbTAaThI 06yqu1/m o AUCHUIIIIMHEC OLCHCHBI ITOJOXKHTCIBbHO (I[I/IaHaBOH KPHUTCPUCB
OLICHUBAHU PE3YJILTATOB O6y‘IeHI/I${ GBaYTCHO», KYAOBJICTBOPUTCIIBHO», «XOPOLIO», «OTJ'II/I‘IHO))).
B ClIyd4ac OTCYTCTBUSA IMOJIOKUTECILHOM OICHKHW KOMIICTCHLMA Ha JAaHHOM 3J3Tall€¢ CUYUTaCTCsA

Hec(OPMUPOBAHHOM.

2 Iloka3aTe/iM OLlEHNBAHUS IVIAHUPYEMBIX Pe3yJIbTaTOB 00y4eHHus

Komnerennus OIIK-4 «Crioco0GeH ¢ ecTeCTBEHHOHAYYHBIX MO3UIUI OLIEHUBAThH
CTPOCHHE, XUMUYECKU U MUHEPAJIBLHBIN COCTAaB 36MHOU KOPbI, MOp(oIornyeckne 0COOEHHOCTH
Y TEHETUYECKHE TUIThl MECTOPOKIECHUMN TBEPBIX MOJIE3HBIX UCKOMAEMbIX IIPU PEIICHUH 3a7a4
M0 PallMOHATILHOMY U KOMILIEKCHOMY OCBOCHHIO T€OPECYPCHOTO MOTEHIIMAIa HEAP»

Ta6muma 2.1 — Kpurepuu OlleHKH WHIUKATOPOB JIOCTHKEHUS KOMITCTCHIINH

PesynbTarel 00yueHus O JUCIUILTUHE

Pesynbrar

Kputepun oneHHBaHMS Pe3yabT
aToB O0yJYCHUS

Koy u gopmymupoka unankar | Ko | Tu

opa IOCTHKEHUS KOMIIETEHIIUN A il
pe | pe
3- | 3-
Ta | Ta

OIIK-4.2k : Ucmone3yet 6a30B

bIe 3HaHUS (PyHAAMEHTAIIBHBIX

pa3aenoB eCTECTBEHHOHAYYHBIX

JUCLHUIUIMH 1 HayK 0 3eMJIe Ip

U pelIeHUH 3aa4 10 PalioHaI

BHOMY U KOMITJIEKCHOMY OCBO€

HHIO TEOPECYPCHOT0 OTEHIIHA

a Heap
PII 3H
1 aH

ne

(hyHIaAMEHTAIBHBIX Pa3/IeoB X
HMHH, B 00beMe, HEOOXOIMMOM
JUISL OCBOEHUS XUMHUYECKUX OCH
OB B KOJIOTHH U TIPUPOJIOTIOIIE3
OBaHUS; XUMHUECKUX CHCTEM: P
ACTBOPOB, KaTAIM3aTOPOB U KaT
ATUTHYCCKUX CHCTEM, TUCIIEPC
HBIX, JICKTPOXUMHUECKUE CUCT
€M; OCHOB XUMHUYECKOH TePMO/T
WHAMWKH 1 KHHETUKU: YHEPTeT
WKW XUMHYECKUX MPOIIECCOB, X
AMUYECKOTO U (pa30BOTO PABHO
BECHs1, CKOPOCTH PEaKIUH U M€
TOJIOB €€ PeryJIUPOBaHHS, KOJIE
0aTeNBHBIX PEaKIIHii; PEaKIIHOH
HOM CIIOCOOHOCTH BEIIECTB; 1€
PHOIMYECKOM CHCTEMBI JIEMEH
TOB; ITOJUMEPOB, OJJUTOMEPOB U
HX CHHTE3a; PEaKIIMOHHON CIIOC

0OBSCHSIET: COCTaB, CTPOCHHE H
XMMHYECKHE CBOICTBA KHCIIOT,
OCHOBaHHUH, OKCHIOB, aM(oTep
HBIX COCUHCHHH, COJICH; aTOM
HO-MOJIEKYJISIPHOE YYCHUE; CTP
OCHHE aTOMa; MEPUOIMYECKYIO
CHCTEMY AJIEMEHTOB; TEOPHIO P
acTBOPOB; OCHOBHbIE 3aKOHOME
PHOCTH ITPOTEKAHHST XUMHYECK
UX TPOIECCOB; KNCIOTHO-OCHOB
HBIE CBOWCTBA BEUIECTB




0OHOCTH BEIIIECTB; CBOMCTBA BE
LIECTB.

PI

3H
aH
ne

TEOPETHYECKUX aclIeKTOB IIPUM
€HEHHs METOJI0B 0TOOpa Mpod u
AQHAIUTHYECKOTO OIPEACIICHUS
BEIIIECTB B KOMIIOHEHTAX OKPY
XKaromie cpepl (HOpMaTUBHO-
METOJMYECKYI0 0a3y, IMOpII0K
BBINIOJIHEHHS paboT, IPOTOKOJIH
pOBaHHE 3TAIOB 3KCIEPUMEHTa
), B COOTBETCTBUH C 33/1a4aMU B
po(eCCHOHATIBHOM NeSTETHHO
CTH

0OBSCHSIET: OKUCIUTEIILHO-BOCC
TaHOBHTEJILHBIE CBOWCTBA BEllE
CTB; DJIEKTPOXUMHUYECKHE CUCTE
MBI; TUCTIEPCHBIE CHCTEMBI; COC
TaB, CTPOCHHE U XUMHYECKHUE C
BOWCTBA OPraHWIECKUX COETIH
€HUH; CTPOEHHE MTOJIUMEPOB, OJ1
HUTOMEPOB U UX CHHTE3; PEAKIN
OHHYIO CITOCOOHOCTH BEIIECTB;
OCHOBHBIE 3aKOHOMEPHOCTH IIpP
OTEKaHMS XUMHUYECKHUX MPOIIECC
OB

PIl

ME
HHA

IIPOBOJIUTH PacyeThl KOHIIEHTpa
LIUU PacTBOPOB Pa3IMIHBIX COE

JUHEHUIL, OTIpe/IeNaTh H3MEHEH
ve KOHIEHTpaLKi Ipyu MPOTeKa
HUHU XUMHYECKHUX PEaKIHi, OIp
eeATh TEpPMOJUHAMUYECKHE X
apaKTEePUCTHKH XMMUYECKHUX pe
aKIUl 1 paBHOBECHBIE KOHLIEHT
paIyy BEIecTB, IPOBOIUTH OU

UCTKY BEIIECTB B JIADOPaTOPHBI
X YCIIOBHSX, OTIPENIEIATh OCHOB
Hble (pU3HYECKUe XapaKTepUCTH
KM OPTaHHYECKUX BEIIECTB

AHAIM3UPYET NIPOCThIE BELIECTB
a 1 UccleayeT XUMUYECKHE PO
LIECCHI C UCII0JIb30BAHUEM CTaH
JAPTHBIX METOJIMK; OOBACHSICT
XHUMHUUYECKHE CBOMCTBA aTOMOB
B 3aBUCUMOCTHU OT CTpOGHI/IH ux
3JIEKTPOHHBIX 000JI0YEK; IPOBO
JIUT pacdyeThl KOHLIEHTPALUU pa
CTBOPOB PA3NUYHBIX COSAMHEHU
i, onpenensieT U3MEHEHHE KOHIT
EHTpaLui IpU MPOTEKAHUU XUM
WYECKUX PEAKLUU; ONpenesieT
TEpMOJUHAMUYECKHUE XapaKTep
UCTUKU XUMHUYCCKUX peaKL[I/Iﬁ nu
paBHOBeCHLIe KOHHeHTpaHI/II/I BC
ICCTB, HpI/IMeHSIeT HpI/IHIlI/IHI)I
Jle-IllaTenpe Kk XUMUYECKUM pa
BHOBCCUAM, I/ICHOJ'II)SyeT BCIINY
HWHBI KOHCTAHT JTMCCOIHAIINA JIJT
sI XapaKTEPUCTUKHU CHUJIBI SIEKTP
oJsinTa; Beluuciser pH.

PI

MC
HHU

UCTIOJIB30BATh CHEIHAIbHbBIE Me
TOJIBI (XUMHUKO-aHAJTUTUIECKHE)
B IIpo(heCCHOHANILHOM JeATeNbH
OCTH

COCTaBJIICT YPaBHEHHsI OKUCIIU
TENBbHO-BOCCTAHOBUTEINILHBIX PE
aKIUI METOJOM JIEKTPOHHO-HO
HHOTO 0ajyiaHca; COCTaBIIsIET JJIe
KTPOXMMHUYECKHE CUCTEMBI; COC
TaBJISICT YPAaBHCHUA peaKuHﬁ 91
€KTpPOJIN3a PacTBOPOB U pacIuia
BOB COJIEH; BBINOJIHSET PACUEThI
3NEKTPOAHBIX TOTEHIIUANIOB, 3
EKTPOJIBIXKYIIEH CHIIBI (3.]11.C.)
rajbBaHUYECKHX 3JIEMEHTOB; P
OBOJHT PacdeThl OCHOBHBIX Xap
AKTEPUCTHUK JUCIEPCHBIX CUCTE
M; aHaJIU3HPYyEeT OpraHUYeCKHe
BEIIECTBA U UCCIIEN0BATh XUMU
4eCcKHe MPOLECCHl UCTIONB30BaH
HEM CTaHAAPTHBIX METOAUK; OII
penenseT OCHOBHBIE (PU3UIECKU
€ XapaKTEePUCTHKH OPTaHUIECK
UX BEMIECTB.

PI

Ha
BbI

BBIIIOJTHCHHSI OCHOBHBIX XUMHUY
€CKHX JJAOOPATOPHBIX OTepanu
W, BIAJIEHUSI METOAaMU OTpe/ie
nenust pH pactBopoB u onpeze
JIEHUS] KOHLIEHTpAalUil B pacTBO
pax, MeToJlaMu CHTEe3a Heopra

BBIIIOJIHACT OCHOBHBIC XUMHUYEC
Kue 1abopaTopHbIC ONepalnu;
OTIpe/IeIIsIeT COCTaB, apaMeTPhl
M CBOMCTBA XMMUYECKHUX CUCTE
M; Oe3omacHoO oOpamaercs ¢ Xu
MHUYECKUMHU MaTepUAIaMU C Y4
€TOM UX (PU3UYECKUX CBOWCTB.




IUHEHUH

HUYCCKUX U OPraHNYCCKUX COC

Pl

Ha NPUMCHCHUSA XUMHUYCCKUX METO
Bbl | OB JJId pCUICHUA 3a/1a4 B HpO(i)
K €CCHOHAIBLHOU AeITEIbHOCTH

BJIAJIEET METOIAMH XUMHUYECKOT
0 aHaJM3a JUIs PEIICHUs KOHKPE
THBIX MPAKTUYECKUX 3a]a4 B 1P
oecCHOHANBHOM 001aCTH.

3 IlepeyeHb OLIEHOYHBIX CPE/ICTB

Tabnuiia 3amoyiHIeTCs B COOTBETCTBHH C pazaenom | Pabodeil mporpaMmbl TUCIUTUTHHBI
(Momyist).

Ta6mmma 3 — [lepedeHb OIIEHOYHBIX CPEACTB MO TUCIHILIAHE (MOIYITIO)

KonTtponupyemsle maHUpyeMBbIe pe3
yIBTaThl 00yUeHHS

Kontponupyemsie TeMBI 1

HaumeHOBaHME OLIEHOYHOTO CPE/ICTBA U TIP
encrasienne ero B POC

HUCIUIIIINHBI

IIpomexyTouHas aT

Texymmii KOHTPOJIb
yit ™ TecTalys

Ounas popma 00yueHHs

PJI1

3HaHUe : QyHIAMCHTAIBH
BIX pa3JelioB XIMMHH, B 00
‘bEME, HEOOXOIUMOM ISt
OCBOCHHS XUMHUECKHX OC
HOB B 9KOJIOTUU U TIPUPOJ]
OTIOJIb30BaHUS; XUMHUYECK
UX CHCTEM: PacTBOPOB, Ka
TaaU3aTOPOB M KaTaTUTHY
€CKHUX CHCTEM, JHCIIEPCH
BIX, DIEKTPOXUMUICCKHE
CHCTEM; OCHOB XHMUYECK
0¥ TS pMOTMHAMUKH U KU
HETHKH: YHEPTeTUKH XUM
WYECKUX MPOIIECCOB, XUM
n4YecKoro u (ha3oBOTo paB
HOBECHSI, CKOPOCTHU PEaKI]
WU ¥ METOJIOB €€ PETyJup
OBaHUs, K0JIeOaTEIbHBIX
peakiuii; peakliuOHHOM C
MOCOOHOCTH BEIECTB; TIe
PHOIMYECKON CHCTEMBI 371
€MEHTOB; ITOJTMMEPOB, OJ
HUTOMEPOB U X CHHTE3a; P
€aKIMOHHOH CITOCOOHOCT
1 BEIIECTB; CBOMCTBA BEII]
€CTB.

1.1. BBeneHue B TUCITUAILIT
nny. Kitaccel Heopraamde | CobecenoBaHme Tect
CKHMX COEJIMHEHUN
1.2. ATOMHO-MOJCKYISIPH
yIAp CobecenoBanne Tect
o€ yucHHe
1.3. Ctpoenue aToma u e
pHOIMYeCcKas CHCTEMa JIT
CobecenoBanne Tect
emenrtoB JI.11. Menaeneen
a
Pedepar Tect
1.4. Xumuueckas CBSI3b U
CTPOCHHE BEIIeCTBA
CobecenoBanne Tect
1.5. PacTBOpHBI CobecenoBanue Tect
1.6. OcHOBHBIE 3aKOHOME
pHocTH npoTekanusd xuMu | CobecenoBanue Tect
YECKUX MPOIIECCOB
2.7. KonnuraTuBHbIE CBO
N CobecenoBanue Tect
HCTBa pacTBOPOB
2.8. Oxncrmurenpro-Bocer | Fedepar Tecr
AQHOBUTEIFHBIE H DIIEKTPO
XAUMHYECKHE TPOIIECCHI CobecenoBanne Tecr
2.9. DUBHKO-XUMHUS TUCII
CobecenoBanne Tect
€PCHBIX CUCTEM
2.10. DaeMeHTsI Oprasuy
o p CobecenoBanne Tect
€CKOI XUMHH
2.11. Oprannueckue 1 He
P Pedepar Tect
OPTaHUYECKHUE MTOTUMEPHI




CobecegoBanue

Tect

PJ12

3HaHHE : TEOPETHYECKUX
ACIIEKTOB NPUMEHEHUS M€
TOJI0B 0TOOpa Ipo0 U aHa
JIUTUYECKOTO ONPEETICHN
s BEILIECTB B KOMIIOHEHTa
X OKpYy’Karomiei cpensl (H
OpPMaTHBHO-METOINYECKY
10 0a3y, MOPSIOK BEITIOH
eHHs padoT, IIPOTOKOIHP
OBaHHE HTAIIOB YKCIICPHM
€HTa), B COOTBETCTBHH C 3
ajlayamu B mpogeccuoHan
bHOH JIeITeIbHOCTH

1.5. PactBOpHI

CobecenoBanne

Tect

1.6. OcHOBHBIE 3aKOHOME
PHOCTH MPOTEKAHUSI XUMHU
YECKHX MPOLECCOB

CobecenoBanne

Tect

2.9. ®U3NKO-XUMHUS TUCII
€PCHBIX CUCTEM

CobecenoBanne

Tect

PI3

YMeHue : IpoBOJUTH pac

YeThbl KOHIIEHTPALUU pacT
BOPOB Pa3IMYHBIX COSAUH
€HUH, OIpeJeIIATh U3MEHE
HUE€ KOHLICHTpaLUM Npu I
POTCKaHUU XUMHUYECCKUX D
€aKIHi, ONPENeNsTh TEPM
OIMHAMHYECKHE XapaKTep
HCTUKHM XMMHUYECKHX peaK
LU ¥ PaBHOBECHBIE KOHII
€HTpallMU BEILECTB, IPOB

OIWTb OUYUCTKY BECIICCTB B
J1a00PATOPHBIX YCIOBUSIX,
OIIPENEIsITh OCHOBHBIE (U
3UYEeCKHE XapaKTePUCTUK

" OPraHnv4CCKUX BEIIECCTB

1.1. BBeneHue B TUCITUAILIT
uny. Kiaccel Heopranuue

JlabopaTopHnas pabo
Ta

JlabopaTopnas pabo
Ta

CKHMX COEIMHEHUHN JlaboparopHas pabo Tect
Ta
JlabopatopHnas pabo | JlaboparopHas pabo
1.2. Atomuo-monekynspn | T@ Ta
o€ yueHHe
JlabopaTopHnas pabo Teer
Ta
JlabopatopHnas pabo | JlaboparopHas pabo
Ta Ta
1.3. CrpoeHue atoMa U Iie Jlaboparoprast pabo Tecr
Ta

pHOIMYEeCcKas CHCTEMa JIT
emenrtoB JI.11. Menneneen
a

Pa3HoypoBHEBEIE 3a
Jla4u ¥ 3aJaHUs

PasHoypoBHEBEIE 3a
Jla4u ¥ 3aJaHus

Pa3HoypoBHEBEIE 3a

1.4. Xumuueckas CBSI3b U
CTPOCHHE BEIIeCTBA

Tect
Jlau¥l U 3aJ]aHus
JlabopatopHnas pa6o | JlaboparopHas pabo
Ta Ta
JT'Iaa60paT0pHa$1 pabo Teer

Pa3HoypoBHEBEIE 3a
Jlauu ¥ 3aJaHus

PasHoypoBHEBEIE 3a
Jlauu ¥ 3aJaHus

Pa3HoypoBHEBEIE 3a

1.5. PactBOpBI

Tect
Jlau¥l U 3aJ]aHus
JlabopatopHnas pa6o | JlaboparopHas pabo
Ta Ta
JT'Iaa60paT0pHa$1 pabo Teer

Pa3HoypoBHEBEIE 3a
Jlayy Y 3aJaHusl

PasHoypoBHEBEIE 3a
Jla4y U 3aJaHus

Pa3HoypoBHEBEIE 3a

Tect
Jlau¥ U 3aJ]aHus
Jlabopatophas pabdo | Jlaboparopnas pabo
1.6. OcHOBHBIE 3aKOHOME | Tg Ta
PHOCTH NPOTEKAHUST XUMHU
JlabopatopHast pabo
YECKUX MPOLIECCOB paTop p Tecr

Ta




PasHoypoBHEBEBIE 32
a4y ¥ 3aaHus

Pa3noypoBHeBbI€ 3a
Jlau¥l U 3aJlaHus

Pa3HoypoBHEBBIE 3a
Jlauu 1 3aJjaHus

Tect

2.7. KonnuratuBHBIC CBO

JlabopaTopHnas pabo
Ta

JlabopaTopnas pabo
Ta

HCTBa PacTBOPOB
JlabopatopHas pabo Teer
Ta
Jlabopatophas pabo | Jlaboparopnas pado
Ta Ta

2.8. OKHCAUTETBHO-BOCCT
AHOBHTEIIbHBIC U JJIEKTPO
XMMHUYECKHE TPOIIECChI

JlabopaTopHnas pabo
Ta

Tect

Pa3HoypoBHEBEIE 3a
Jla9¥ U 3aJaHNs

PasHoypoBHEBEBIE 3a
Jlaud U 3alaHus

PasHoypoBHEBEIE 3a

Tect
JIaY¥ U 3a[aHUs
JlabopaTopHnas pabo | JlaboparopHas pabo
2.9. ®u3uko-xumMust aucrn | 18 Ta
€PCHBIX CUCTEM i
aboparopHas pabo
PATOpHaA p Tect
Ta
JlabopaTopHnas pabo | JlaboparopHas pabo
2.10. Dnementsl opranuy | T Ta
€CKOH XuMuu bt
aboparopHas pabo
paTop p Tect
Ta
JlabopaTopHnas pabo | JlaboparopHas pabo
2.11. Opranuueckue u e | @ Ta
OpraHMtecKHe NONUMEPBI | JTaopatopras pabo
Tect
Ta
P4 YMeHue : HCTIoNB30BaTh C JlaGoparopHas pado | JlaGopatopHas pa6o
MenualbHbIe METOJIBI (XU Ta Ta
MHUKO-aHAJIUTHYECKHE) B 1.5. PacTBOpsI
poeCCHOHATIBHOM e T Jlaboparopnas pado Teer
€JILHOCTH Ta
Jlaboparopuas pabo | Jlaboparopnas pabo
1.6. OCHOBHBIE 3aKOHOME | T4 Ta
PHOCTH MPOTEKAHHS XUMH
YECKUX MPOLIECCOB JlaGoparopHast pa6o Tecr
Ta
PJI5 HaBbix : BBITONHEHUS OCH JlaGoparopHas pado | JlaGopatopHas pa6o
OBHBIX XHUMHYECKHUX J1a00 1.1. Begenue B qucuuimi | g Ta
paTOpHBIX OmEpalui, BIa | uay. Kiaccel Heopranuie
JICHHUS METO/IaMH ONpeesl | CKUX COeqMHEeHUI Jlaboparopnas pabo Teer

enus pH pactsopos u omnp
eZleJICHUs] KOHLICHTpaLuil
B pacTBOpax, METOJaMHU C
HMHTE3a HEOPIaHUYECKUX
U OPraHUYECKUX COCIMHE
HUi

Ta

1.2. ATOMHO-MOJIEKYISIpPH

Jlaboparopnas pado
Ta

Jlaboparopnas pado
Ta

o€ yucHHE Ila
6opaTopHas pabo Tecr
Ta
1.3. CTpoeHue atoMa 1 re JlabopatopHnas pabo | JlaboparopHas pabo
puoauyeckas cuctemMa a1 | ¢ Ta
emenrtoB JI.11. Menneneen JlaGopatopHas pa6o
Tect

a

Ta




1.4. Xumnueckas cBsI3b U
CTpOEHHE BEIECTBA

Jlabopatophas pabo | Jlaboparopnas pabo
Ta Ta
JlabopaTopHnas pabo Teer

Ta

1.5. PactBOpHBI

JlabopaTopHnas pabo
Ta

JlabopaTopnas pabo
Ta

JlabopatopHas pabo Teer

Ta

Jlabopatophas pabo | Jlaboparopnas pado
1.6. OcHOBHBIE 3aKOHOME | T4 Ta

PHOCTH MPOTCKAHUA XUMU
YCCKHUX IMPOLECCOB

JlabopaTopHnas pabo
Ta

Tect

2.7. KonnuratuBHBIC CBO

JlabopaTopHnas pabo
Ta

JlabopaTopnas pabo
Ta

MCTBa pacTBOpPOB JlaGopartopHas pado
Tect
Ta
JlabopaTopHnas pabo | JlaboparopHas pabo
2.8. OKHCIUTENBHO-BOCCT | 1g Ta
AQHOBHTEIILHBIE U DJIEKTPO
JlabopaTopHnas pabo
XUMHUYECKHE IIPOLIECCHI paTopHas p Tecr
Ta
JlabopaTopHnas pabo | JlaboparopHas pabo
2.9. dusuko-xumus auca | 14 Ta
CPCHBIX CHCTEM JIaGopartopHas pado
Tect
Ta
JlabopaTopHnas pabo | JlaboparopHas pabo
2.10. Dnementsl opranuy | @ Ta
€CKOU XMMUU it
aboparopHas pabo
PATOpHaA p Tect
Ta
JlabopatopHnas pa6o | JlaboparopHas pabo
2.11. Opranuueckue u ge | ™ Ta
OPraHuHecKHe NOMMUMEPBI | JTa60paropras paGo
Tect
Ta
PJI6 Hasbik : mprMeneHns xu JlaGoparopHas pabo | JlaGopatopHas pa6o
MHUYECKHX METOJIOB JJISL P Ta Ta
emenus 3aj1a4 B npodecc | 1.5. PacTBops!
HOHAIILHOM JEATeIbHOCTH JlaGopatopHast pabo Tecr
Ta
JlabopatopHnas pa6o | JlaboparopHas pabo
1.6. OCHOBHBIE 3aKOHOME | T Ta
PHOCTH MPOTEKAHUS XUMHU
JlabopaTopHnas pabo
YECKHUX MPOLIECCOB patop p Tect

Ta

2.7. KoanuratuBHbIE CBO

Jlaboparopnas pado
Ta

Jlaboparopnas pado
Ta

JCTBa PacTBOPOB

JlabopatopHast pabo Teer

Ta

Jlabopatophas pabdo | Jlaboparopnas pabo
2.9. ®u3uko-xumust aucn | 18 Ta
ePCHBIX CHCTEM

Jlaboparopnas pado Teer

Ta




4 Onucanue Npoueaypbl OCHUBAHUS

KauectBo copmupoBaHHOCTH KOMIETEHIMM Ha JaHHOM JTale OICHUBAETCS I10
pe3ynbTaTaM TeKYIIMX U MPOMEXKYTOUHBIX aTTECTAIMI MPHU MOMOIIM KOJIWYECTBEHHON OIICHKH,
BBIPOKEHHOW B Oaymiax. MakcumaibHas cymMma 0ayuioB IO JUCHMIUIMHE (Momynro) paBHa 100
Oamnam.

Pacnpeoenenue bannos no sudam yuebnot desmenvHocmu 6 1-m cemecmpe (ounas gpopma

00yueHus)

Biia vaeBHof 1esten O1eHOYHOE CPEICTBO

Ayt A CobecenoB | Otuer no nabopatopH | Pedep
BHOCTHU . 3amaun Tect Hroro

aHne oii pabote aT

Jlexumn - - - - 10 10
JlaGopartopHsle padbo 9 15 ) ) ) 24
TBI
CamocrosTenbHast pa | ) 12 5 ) 17
6ota
ITpomexxyTouHas aTT 9 15 ) 5 20 49
ecTanus
HUtoro 18 30 12 10 30 100

Pacnpeoenenue bannos no sudam yuebnou desmenbHocmu 60 2-m cemecmpe (0unas hopma

o00yuenus)
Buia vaeBHof resten O1eHOoYHOE CPEaCTBO
Ay A CobecenoB | Otuer no nabopatopu | Pedep
BHOCTH . 3amaun Tect Hroro
aHue oii pabote ar
Jlexnun - - - - 10 10
JlaGoparopHsie padbo 8 18 ) ) ) 26
ThI
CamocrosTenbHast pa | ) 24 3 ) 27
6ota
ITpomexxyTouHas aTT 7 18 . 2 10 37
ecTanus
Hroro 15 36 24 5 20 100

Pacnpeoenenue 6annos no suoam yueonoii oesmenvnocmu 6 1-u cemecmpe (3aounas gpopma

00yuenus)
O1eHoYHOe CPEICTBO
Bun yuebroi nesten CobecenoB | Otuer no nabopaTopH Konp
BHOCTH . onpHas | 3amaum Tect Htoro
aHue oif pabore

pabota
Jlexiuun - - - - 10 10
JlaGoparopHsie pabo 9 15 ) ) _ 24
THI
Camocrosrenbuas pa | ) 6 5 _ 17
6ota
ITpomexxyTouHas aTT 9 15 6 5 20 49
ecranus
Htoro 18 30 12 10 30 100

Pacnpeoenenue bannos no sudam yuebHou desmenbHocmu 60 2-m cemecmpe (3a04Has ghopma

00yuenus)
O1eHOYHOE CPEACTBO

B OHOT

YL YHCOHOH AesTelt CobGecenroB | Otuer mo 1abopaTopH Komp
BHOCTH . onpHasg | 3amaum Tect Htoro

aHue oif pabore
pabota

Jlexuun - - - - 10 10




JlaGoparopusle padbo 8 18 - - - 26
ThI

CamocrosTenbnas pa | } 12 3 - 27
6ora

IpomexyTounas aTT 7 18 12 2 10 37
ecTalys

Hroro 15 36 24 5 20 100

Cymma OanioB, HAOpaHHBIX CTYIEHTOM I10 BCEM BUIAM Yy4€OHOU NESTEIBHOCTH B paMKax
JTUCITUTIIMHBI, TIEPEBOUTCS B OIIEHKY B COOTBETCTBHUHU C TaOTHUIICH.

CyMMZ bao Or1ieHKa 110 TPOMEX
YTOYHOM aTTecTaIu XapakTepucTHKa KayecTBa ChOPMHPOBAHHOCTH KOMIICTCHIIMU
MO JTUCIHILIN "
HE
CTyzeHT IeMOHCTPHpPYET CPOPMHUPOBAHHOCTH JUCIMIUTMHAPHBIX KOMIICTSHIINH, 00Ha
PY)XKHBaeT BCECTOPOHHEE, CHCTEMAaTHIECKOe H TITy00KOe 3HaHHe y4eOHOTo MaTepraia
91 110 100 «3a4TeHO» / , YCBOWJI OCHOBHYIO JIUTEPATYPY U 3HAKOM C JOIOJHUTEIBHON IUTEPaTypOl, peKoMe
orZiao «OTIINIHOY H/IOBaHHOHU IIPOTPaMMOii, yMeeT CBOOOIHO BBIIONHATE MPAKTUIECKHE 3aJaHus, IIPe
YCMOTpEHHBIE IPOTrPaMMOH, CBOOOAHO ONEpHpYeT NPHOOPETEHHBIMH 3HAHUSAMH, yMe
HHUSMH, IPUMEHSIET UX B CUTYAIHSIX MOBBIICHHON CIOKHOCTH.
CTyzeHT IeMOHCTPUpPYET ChOPMHUPOBAHHOCTh JUCIUILTMHAPHBIX KOMIIETCHITHN: OCHO
76 10 90 «3a4TeHO» / BHBIC 3HAHUS, YMEHUS OCBOCHBI, HO JIOITyCKAIOTCSl HE3HAYUTEIbHBIC OIIHOKH, HETOUH
or /6 ao «XOpPOIIOY OCTH, 3aTpyJHEHUs IIPU aHATTMTUYECKUX OIlepalusiX, IepeHoce 3HaHUH U yMEHUM Ha H
OBbIC, HECTAHJAPTHBIEC CUTYAIUH.
CTyzeHT AeMOHCTPHUpYeT CPOPMHUPOBAHHOCTD TUCHUIUIMHAPHBIX KOMIIETCHIIHI: B X0
«3a4TeHO» / Jie KOHTPOJIBHBIX MEPONIPUATHI AOMYCKAIOTCS 3HAYNTENbHBIE OIIUOKH, TPOSBIAETCS O
ot 61 o 75 «YIOBJIETBOPUTENb | TCYTCTBUE OTIENbHBIX 3HAHUM, YMEHHM, HABBIKOB 110 HEKOTOPBIM TUCLMITIIMHAPHBIM K
HO» OMIIETEHIUSAM, CTYACHT HUCIIBITHIBACT 3HAUNTENNbHbIC 3aTPYIHEHUS IPH OIIEPUPOBAHH
Y 3HAaHWSIMU M YMEHHSIMH IPH UX NIEPEHOCE Ha HOBBIE CUTYAIHH.
«He 3a4TeHO» /
ot 41 110 60 HEYIOBICTBOPHTE V crypeHra He cqo(ipanOBale JTUCIUILUTHHAPHBIE KOMIIETCHIIUH, POSBIAETCS HEA0C
TaTOYHOCTh 3HAHUH, YMEHHI, HABBIKOB.
JIHO»
«He 3a4TeHO» /
JlucuuminHapHbIe KOMITIETEHIIMY He c(opMHUpoBaHs!. [IposBisercs mojJHoe WK Ipak
ot 0 1o 40 «HEYJOBJIETBOPHTE o o
BHOY TUYECKH [IOJTHOE OTCYTCTBUE 3HAHUH, yMEHUH, HAaBBIKOB.

S IIpuMepHBIE OLICHOYHBbIE CPEACTBA

5.1 IlpumepHbIii epevyeHb BOMPOCOB MO TeMaM

ook wndE

Uro Takoe okcuapl? Kak ux KiaaccuPpUIMPYIOT 10 XUMUYECKUM CBOMCTBaM?

Yrto Takoe OCHOBHOCTb KUCIIOTbI, KUCIOTHOCTh OCHOBaHMsI?

Uro Takoe OCHOBHBIE COTH?

B yem 3akitouarorcst cBOHCTBA aM()OTEPHBIX THIPOKCUIO0B?

Kaxkue Bujpl coneit paznuqaroT?

Yro takoe peakuus HelTpanuzanun? Kakue npoayKThl peakiiuy o0opa3yroTcs npu

peaKIu HenTpaau3aum?

~

CdopmynupyiiTe 3aK0H MOCTOSHCTBA cOcTaBa?

8. HanwmmuTe mosHBIE SJEKTPOHHYIO KOH(UTYPAITUIO aToMa KHCI0poAa (TIOPSIIKOBBIN
HoMmep B Tabauue .M. MenneneeBa 8) u aroma xsiopa (MOpsAAKOBBII HOMEp B TabuIle

1. Menneneesa 17).

9. Vkaxwure, y KaKuxX U3 HIKE IPUBEICHHBIX MOJIEKYJT XUMUYECKUE CBSI3U UMEIOT
nossipHbId Xapakrep: Fz, CO, Ha

10.
11.
12.
13.

pacuera.

[aiite onpeneneHne BaJ€HTHOCTH.

Kakas anexkTpoHHast KOH(QUTYpAIHsi aTOMOB SIBIISIETCS yCTONYUBON?

Mounsipaast macca BemectBa? JlaiiTe onpezenenne u npuBeaute Gopmyiy pacyera.
MonsipHas Macca SKBHBasieHTa BemecTBa? Jlaiite onpeaeneHue u npuBeanTe GopMyIny




14.
15.
16.
17.
18.

19.
20.

21.
22.
23.
24.

25.
26.
27.

28.
29.
30.
31.

32.

33.

34.
35.

36.
37.
38.
39.
40.
41.
42.
43.
44,

45.
46.
47.
48.
49.
50.
51.
52.

Chopmynupyiite 3aKOH SKBUBAJICHTOB.

Peakunu nonHoro oOMeHa UIyT 10 KOHIIAa B pe3yjbTaTe 00pa3oBaHus?

Jaiite onpeneneHne CUIbHBIM U CIIA0BIM 3JIEKTPOIUTAM.

Chopmynupyiite npuniun Jle-1llarense.

B uém pasnuyne B CTPOSHNUHN BHEIIHETO SHEPIETUUECKOIO YPOBHS Y METAJIJIOB U
HEMETaJUIOB?

Kak ycTpoeHna kpucraminyeckas peuierka MeTaauioB?

W3 npuBeAEHHOTO NepeyHsl BHITUIINTE HA3BaHUsI METAJIOB, 3aUILIUTE CUMBOJIBI STUX
AJIEMEHTOB: 0JIOBO, KaJIMHii, MBIIIBSK, HOJI, OJIOBO, TEJLUTYp, Oapuid, KPUIITOH, MOJIUO/IEH,
CeJIeH, PTYTh, OCpUILIHA, OOpP.

Urto takoe koppo3usi? Kakue BUIbI KOPpO3UHU pa3aInvaroT?

[Tepeuncnure ciocoObl 3aIUTH OT KOPPO3UH.

Kakue peakuiun Ha3pIBalOT OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIMU?

Kak HaiiTu cTerneHb OKUCICHHs aTOMa XUMUYECKOT0 AJIEMEHTa 1o (hopMyIie ero
coenuHeHus1 ?Kakoil camblii 3J€KTpOOTpULIATENbHBIN 37eMeHT [leproinueckoi cucTeMbl
J.1. Menneneena.

Urto Takoe snextponu3? Kakue BUIbI 37EKTPOIIM3a pa3inyaroT?

CpaBHUTE MPOIIECCHI TUAPOIN3A U SIEKTPOIH3A.

B Tpu npobupku, coneprxaiue mopomKku Maruus, xeinesa u cepedpa, 1o0aBuimm
OJIMHAKOBBII 00BEM COJISIHOM KUCIIOTHL. B Kakoit mpobupke He OyaeT HabIoAaThCs
BblIeTIeHHE ra3za? B kakoil mpoOupke peakius CTaHeT poTekath 6osee OypHo? OTBeT
obocHyiiTe.

Uto Takoe xuMuueckast KuHeTuka? YTo Ha3bIBAETCSl CKOPOCTHIO XUMHUYECKOM peaKinuu?
Cdopmynupyiite npasuio Baut-I'odda.

Kakoe cocrosiHue 00paTuMoil peakiiuu Ha3bIBaeTCd XUMUYECKUM
OKHCTUTENbHO-BOCCTAHOBUTEIbHBIC peakiuu. [IpuBeanTe npuMepsl TUTUYHBIX
OKHCIIUTENEN U BOCCTAHOBUTEIIEH.

['1ie pacronio)keHbl METaJUIbI B IEPUOIUYECKON CHUCTEME XUMUYECKUX SJIEMEHTOB
JA.N.Menneneena?

B uéMm paznuune B CTpOEHUH BHEIIHETO SHEPIeTHUECKOTO YPOBHS Y METAIIJIOB U
HEMETaJI0B?

[lepeuncnure peakinu, B KOTOPbIE MOT'YT BCTYNIaTh METaJLIbI.

Berancnute maccy pu6o3sr CsH10O0s, koTopyro cieayeT pacTBoputh B 180 T BOJBI, YTOOBI
MOJIyYUTh pacTBOp ¢ Temneparypout kunenus 100,1°C.

Kak npoucxonut armocepHast Koppo3ust cTanu?

[TpuBenuTe mpUMephl KATOAHBIX U aHOJIHBIX TOKPBITHIA ISl KOOANbTA.

Kakwue Turbl TucnepcHbIX CUCTEM Bbl 3HaeTe?

OObsicCHUTE MEXaHU3M YCTOMYMBOCTH KOJUIOUAHBIX CUCTEM?

Urto Takoe snexTpodopes?

Yro Takoe Koarynasuus?

VYkaxxute 0cOOEHHOCTH OpPraHMYECKUX COCTUHEHUH.

YrneBoaopoasl U ux kinaccudukanus. YTo Takoe roOMOJIOTHIECKHUH psif?
VYrneBoaoposl u ux nuomepus. HanucaTts Bce BO3MOXKHBIE U30MEPHI 17151 OyTaHa U
OyTeHa, a TaKkXe JIJIs TUMEeTUII0eH301a.

Kak Ha3zpiBaercs yHKIIMOHANIBHAS TPYIINA aJIbJIETHI0B U KETOHOB?

Cy1iecTByeT 11 B3aUMOCBSI3b MEXKAY CIUPTAMHU U KapOOHUILHBIMH COSTMHEHUSIMU?
Kakumu xuMuaeckuMu CBOMCTBaMHU 00J1aal0T aMUHOKHCIIOTHI?

[TosicHuTE TEPMHUHBI: BBICOKOMOJIEKYJISIPHBIE COEIMHEHUS U TIOJIUMED.

Kakune HU3KOMOJNEKYIsIpHbIE COETUHEHHS Ha3bIBAIOTCSI MOHOMEpaMH?

Kak Bnusier BennumHa MOJIEKYJISIPHOM MacChl Ha CBOMCTBA BHICOKOMOJIEKYJISIPHBIX ?
Kakue pusnueckue cocTossHNA XapaKTepHbI 111 aMOP(HBIX TOJTUMEPOB?

B uem 3akirouaercs CymHOCTh KOMILUIEMEHTAPHOCTH?



53.

54.

55.

Jaiite onpeneneHue U Ki1acCUpHUKAIMIO yriaeBoaoB. Kakue yriaeBosl Ha3pIBalOT
MoHocaxapugamu? [Tonucaxapuaamu? [louemy Ux Tak Ha3bIBAIOT?

Uro takoe xupbi? [Ipusenure o01ryro GopMmyIry >KUPOB, OTPAXKAIOIIYIO UX COCTaB U
CTPOCHHE.

®opMupoBaHuE HALIMOHAIBHON CUCTEMbI XUMUYECKOM 0€30I1aCHOCTH.

Kpamxue memoouueckue ykazanus
KoHTposibHbIe BOMPOCH MO3BOJSIIOT MPOBEPUTH CHOPMHUPOBAHHOCTH KOMIIETEHLUN Y

CTyJIeHTa MO JUCHUIUIMHE (MCHOJB3YIOTCS TMPU TMOJYYEHUU JIOMYCKAa K BBIOJIHEHHUIO
1abopaTopHOi paboThI, 3alUTE OTYETA U MPU MPOBEPKE YCBOCHHOI'O JIEKIIMOHHOIO MaTepuaia,
JUTSL CAMOCTOSITEIIbHOM OIEHKM KadecTBa OCBOCHHUS y4eOHOW NUCIUIUIMHBI, TIPH MOATOTOBKE K

9K3aMEHY).
HpI/I IOUCKEC OTBCTOB Ha BOIPOCHI PCKOMCHAOBAHA OCHOBHAA MW JOIIOJHUTCIbHAA
IaTepaTypa
IIxana oyenku

OneHka Banmer* Onucanue
CTyzeHT 1eMOHCTpHpPYeT c(hOPMUPOBAHHOCTH KOMIIETCHIINM Ha HTOTOBOM ypOBHE, 0OHAPYKUB
aeT BCECTOPOHHEE, CUCTEMAaTHIECKOe U INIyOOKOe 3HaHHEe y4eOHOTo MaTepHaa, yCBOUWI OCHOBH

5 3 YIO JIUTEPaTypy U 3HAKOM C JOIOJIHUTENbHON JINTepaTypoi, peKOMEHJOBaHHOM IpOrpaMmoii, y
MeeT CBOOOIHO BBIMONHATE TEOPETHIECKHIE U IPAKTHUECKUE 3aIaHMs, IPELyCMOTPEHHbIE IPOT
paMMoii, cBOOOTHO OIEpUPYyET NPHOOPETCHHBIMHI 3HAHHSIMHU.
CTyzeHT 1eMOHCTpHUpPYeT c(hOPMUPOBAHHOCTh KOMIIETEHIIUH HAa CPETHEM YPOBHE: OCHOBHBIE 3H

4 2 AHMS OCBOCHBI, HO JJOIYCKAIOTCSl HE3HAYUTENbHBIE OIINOKY, HETOYHOCTH, 3aTPyIHEHNUS [IPU aHa
JIUTHYECKHX ONepalysiX, epeHoce 3HAHNH 1 Ha HOBBIE, HECTAaHIAPTHBIC CHTYallUH.
CTyneHT 1eMOHCTpHUpYeT COPMUPOBAHHOCTh KOMIICTEHIIMN Ha 6a30BOM YPOBHE: B X0JI€ KOHTp

3 15 OJIBHBIX MEPOIIPHATHI JOIYCKAIOTCS 3HAUUTENbHbIE OIIUOKH, IIPOSIBISIETCS OTCYTCTBUE OTAECNIb

' HBIX 3HaHMH 110 HEKOTOPHIM KOMITETEHIINSAM, CTYAEHT HCIBITHIBAECT 3HAUNTEIbHBIE 3aTPYAHEHHUS

IpH ONIEPHUPOBAHUH 3HAHUSIMH [P WX NEPEHOCE HA HOBBIE CUTYAIIHN.

2 05 CTyzeHT 1eMOHCTPHUPYET CCI)OpNiI/IpOBaHHOCTL KOMIIETCHIINU Ha yPOBHE HIKe 06a30BOT0, IPOSIB
JI€TCsl HEIOCTaTOYHOCTD 3HAHUH.

1 0 ITposiBIseTCs HOJHOE WM IIPAKTUYCSCKH IIOJHOE OTCYTCTBHE 3HAHUH.

5.2

*Kpumepuu OYEHKU YCNIHblLX Omeenios no OmoenbHOll meme aMC‘L;MI’ZJZMHbl

IIpumepsbl TEeCTOBBIX 3a1aHUI

1. Xumuyeckas popmyna cyabhuTa KaabIusl

1)CaSOg4

2)CaSO0s3

3)CaS

4)CaS03

2. NaCl, K2SO4, H3PO4. CKoIbKO BEIIECTB M3 MPUBEIACHHON TPYIIIBI OTHOCATCS K COJISAM?
10

2)1

3)2

4)3

3. OT™MeThTe TpyNIy, B KOTOPOU MPUCYTCTBYIOT TOJIBKO KHUCIOTHBIE OKCH/IBI
1)FeO u Na,O

2)Al,03 1 ZnO

3)CaO u SO2

4)SiO2 u N2O3

4. HepacTBOPUMBIM THIPOKCHJIOM M IIEIOYBIO SBISIFOTCS COOTBETCTBEHHO
1)Pb(OH)2 u Ba(OH):

2)Cu(OH)2 u Fe(OH)3

3)NaOH u KOH

4)FeS u KNO3

5. lIpoaykrom B3aumopeiictusa CI20 + H20 sinsiercst



l)xnopHoBaTucTas KucjioTa

2)XJI0pHAs KUCJIOTa

3)constHast KUCIOTa

4)xnopucTas KHUCIOTa

6. Onpenenute MoJeKyIsipHyto Maccy coeaurenue CaCOa:

1)25

2)50

3)100

4)150

7. Beibepute XxapakTepUCTUKY COCTaBa MOJIEKYJIbI IIPOCTOTO BEIIECTBA:

l)cocToUT U3 aTOMOB OJTHOTO BUJA

2)COCTOUT U3 aTOMOB Pa3HOI0 BUJA

3)coAep KUT TOJIBKO JIBa aToMa

4)conepKUT TOJILKO OJIUH aTOM

8. O003HaUYbTE TEMEHT, KOTOPHI BXOJUT B COCTAB TJIABHOM MOATPYIIIIbL:

1 )xanbIuit

2)xkenes3o

3)menp

4)pTyTh

9. Onpenenure 4YMCIO DIEKTPOHOB, KOTOPOE MOXET cojepxkaThcsi Ha f — momypoBHe
ANIEKTPOHHON 000JIOUYKH:

17

2)8

3)10

4)14

10. Ykaxkure 41ciio IpOTOHOB B siApe aroMa 1o Homepom 20:

1)10

2)20

3)30

4)40

11. KoBaneHTHas cBs3b MeX Ay aToMaMu A-B ocyliecTBisieTcs 3a CUeT:

I)nepexoza snekTpoHa oT A k B

2)cui 3IEKTPOCTATHYECKOTO PUTSKEHUS MEXTy aTOMaMHU

3)nepekpbIBaHUs aTOMHBIX opOuTaneii aromoB A u B

4)nepexona napsl 3JIEKTPOHOB 0T A k B

12. MoHHas CBSA3b OCYILECTBIISIETCS B pe3yJbTare:

1)o6pazoBanus 0011I€H PTEKTPOHHON MAPHI

2)nepexojia 3IEeKTPOHHOM aphl OT OTHOTO aTOMa Ha CBOOOAHYIO OpOUTAIIb IPYroro aToMa

3)cuit 3IEKTPOCTAaTUUECKOTO MPUTSKEHHS MEKIY HOHAMU

4)cMmerieHus 3JEKTPOHHOM Mapbl OT OIHOTO aTOMa K APYyroMy

13. HanOosplee yncio HOHOB o0pa3yercs MpH JUCCOLUALIUY SIIEKTPOJIUTA

1)K2S04

2)LiOH

3)H3POg4

4)Al>(S04)3

5)NazPO4

14. I3MeHeHre JaBIeHUSI HE CMEIIAET PABHOBECHS B CUCTEME:

1)H, + Se =H,Se

2)Hz+ Cl2 =HCI

3)H2 + Bro = HBr

4)NO + O2 = 2NO2

15. OkucauTens — 3T0 aTOM, MOJIEKYJIa HJIM HOH, KOTOPBIH



l)BoccTanaBiIMBaeTCs
2)IPUHUMAECT JIEKTPOHBI
3)okucisercs
4)0THaéT CBOU 3JIEKTPOHBI
16. Ilpu anexTposin3e BOJHOIO pacTBOpa HUTpaTa Kajlusl Ha aHOJE BBIIEIIAETCA:
1)O2
2)NO>
3)N2
4)H>
17. Ilpu snekTpoiin3e pacTBOpa HOAKIa HATPUs Yy KaToJja OKpacKka JJakMmyca B pacTBOpe:
1)xpacHas
2)cuHsis
3)duonerosas
4)xénras
18. Bomopoa o6pa3yeTcst mpu 3JE€KTPoJIn3e BOJAHOTO pacTBOpa:
1)CaCl;
2)CuSOg4
3)Hg(NO3):
4)AgNO3
19. 3aBUCUMOCTb CKOPOCTH PEAKIIMH OT TeMIIepaTypbl ONPEAEIAETCS . ..
DIIpaBunom Bant-TI'odda
2)[Ipunnunom [Naynu
3)3axonamu Payns
$HIIpasmiom Kinaiinepona-MeneneeBa
20. XuUMHYECKOE PABHOBECHE MOXKHO OIPENEINTb, KaK TaKO€ COCTOSHUE CUCTEMBbI
pearupyromux CUCTeM, pu KOTOPOM ...
1)ckopocTh IPSIMOM peakIuu OOJIBIIIE CKOPOCTH OOPATHOMN peaKiuu
2)cKOpoCTh 00paTHOM peakiuu OOJIbIIe CKOPOCTH MPSAMON peakiuu
3)ckopocT NpsAMOI 1 00paTHON peakuii paBHbI MEXAY CO00i
4)cKopoCTh NPAMOM peakIMK MEHbIIIE CKOPOCTH 00OPAaTHON peakLuu
Tect Ne 2 (Ha cooTBeTCTBHME M OTKPBITOr0 THIIA)
1. YcraHOBUTE COOTBETCTBUE MEX]Y pearecHTaMH M KPaTKUMU MOHHBIMU YpaBHEHUSIMU
peaKkuuit
A. BaCl> u Na;COs
b. Ba(NOz3)2 u H2SO4
B. CuCl2 u NaxS
1. Ba®* + SO4* = BaSO,
2. Cu**+S* =CuS
3. Ba’* + CO3> = BaCOs
4. Ba’* + S* = BaS
A b B

2. Bocnonb3yiitecs Tabnuueit J.M. MenneneeBa M ycTaHOBHUTE IOCIEA0BAaTENBLHOCTh
BO3pacTaHUs 3apsja sapa dJIEMEHTOB:

1)kanwmit

2)HaTpuii

3)pyOunauii

4)akTHHUH

3. YcTaHOBHTE COOTBETCTBUE MEXKAY CUMBOJIOM JJIEMEHTA U €TI0 Ha3BaHUEM:!

1. Al

2. Na

3.N

4. Hg.



A. Hatpuit

b. Azor

B. Pryts

I'. AmmoMunnii

4. YcTaHOBUTE COOTBETCTBUE:

Cxema usmenernus cmenenel OKUCIeHUs

1.Ccrl—cr®

2.Cr¥* > Cr?t

3.Cr% —» Cr3*

4.CI"t - cr!

Ilpoyecc

A. Oxucnenue

E. Boccmanoenenue

5. YCcTaHOBUTE COOTBETCTBHE MEXKIY CXEMOM XHMHYECKOW PEAKIUU W BHIPAKCHHEM
3aKOHa JACHCTBYIOMIMX MACC JUIsl IPSIMOM peakinu

Cxema pCaKIuu: Bpra)KeHI/Ie 3aKOHa ﬂeﬁCTByIOMHX Macc:
A. CaO(1)+CO2(r)=CaCOs3(T) 1. V=K[NOJ? [Cl]
B. 2NO+C1,=2NOCI 2. V=K[NaOH]? [H2S04]
B. 3H2+N2=2NHj3 3. V=K[NOJ?
I'. 2NaOH+H2S04=Na,S0s+H,0 4. V=K[NaOH] [H2S04]
5. V=K[NH3]
6. V=K[H2]® [N2]
7. V=K[CO;]
8. V=K[CaO] [CO;]
A b B r
6. ypaBHeHI/Ie KOHCTAHThI PAaBHOBCCHA FeTepOFeHHOﬁ pe€aKnuun
CuCO3(1)«>CuO(T1)+CO2(T) umeeT BUT
7. OKUCIIEHHEM Ha3bIBAETCH mponecc aTOMOM, MOHeKyJIOﬁ NI HOHOM
DJIEKTPOHOB
8. BoccraHoBiieHreEM Ha3bIBaeTCH mnmponecc aTOMOM, MOJIeKYJIOP'I 1501050

MOHOM DJIEKTPOHOB

9. YcTaHoBHUTE COOTBETCTBHE MEXIY CXEMaMH MPEBpAIICHUS BEIIECTB U M3MEHEHUEM
CTEIEHH OKHUCIIEHHS a30Ta.

Cxema peakuun

A. PH3 + NO — H3POs+ N>

B. P+ NO2 — P20s+ NO

H3MeHeHUE CTEEHN OKHUCIICHHS a30Ta

1.-2 > +5

2.3 = +5
0—+5
.12 —0
. — 12
.-2—0
A b

10. YcTaHOBHTE COOTBETCTBHE MEXKAY CXEMOM XHMHYECKOW PEAKIHMH W BEHIECTBOM-
BOCCTaHOBHUTEJIEM B HEH.

Cxema peakuuu:

A. H2S + 02— SO2+ H0

B. SO3+ KI — I» + K2SO3

B. MnO2+ HC]l — MnCl; + Cl» + H2.0

BoccranoBurenn



1. MnO2
2.S03
3. H2S
4. Kl

5. HCI
A b B

11. Ilpn HapylIeHUU HMKEIEBOI'O MOKPBITUS Ha JKEJIE3HOM M3JEIMU B KUCIOH cpene Ha
aHoJie OyIeT IPOTEKaTh PEAKIUs, ypaBHEHHE KOTOPO UMEET BU .
12. IIpu paboTe ragbBaHUYECKOrO 3JIEMEHTA, COCTOSIIEr0 U3 KaJMHUEBOr0 U HUKEIEBOIO
ANIEKTPOAOB, NorpykeHHbIX B 0,02M pacTBOpBI HX CylIb(aToB, HA KaTo/AE MPOTEKAECT PEaKIIMs,
ypaBHEHHE KOTOPOH UMEEeT BUJ .
13. Ilpu HapylIeHUH OJIOBSHHOTO IMOKPBITHUS Ha KEJIE3HOM U3/EJIMU B KHUCIOW cpelie Ha

a”oze

OyZeT MpoTeKaTh Peakius, ypaBHEHHE KOTOPO UMEET BU/I .
14. YpaBuenue 7n=C-R-T, xoTOpoe BbIpa)kaeT 3aBUCUMOCTb MEXKIY OCMOTHYECKHUM
JaBJICHWEM pa30aBJIICHHBIX PACTBOPOB HERJIEKTPOIUTOB IMIPH IOCTOSIHHOM TeMmIeparype u
MOJIIPHOW KOHIIEHTpalKel pacTBOPEHHOTO BEIIECTBA, HA3BIBAETCS 3aKOHOM

15. Haumenbias Heearmasi 4acTHUIla SJIEMEHTOB — .

16. HanMeHnbIias yacTuiia BemecTna, 00yciaaBInBaroliasi €ro CBOMCTBA —

17. O0bEM OZHOIO MOJb Ta3a - I

18. K peakuusim, mpoTeKaOMKX 0€3 U3MEHEHUS JJIEMEHTHOT'O COCTaBa MPOCTHIX BEIIECTB,
OTHOCHTCS, Hanpumep, npesparieHre rpadura B anmas: C(rpadut) < C(anmas) PeareHTsl u

MMPOAYKTHI PCAKIIMU HA3BIBAIOTCA MOI[I/I(i)I/IKaIII/IﬂMI/I.

19. Peakuuu — pCaKlun, B pE3yJIbTATC KOTOPBIX U3 OAHOI'O CIIOKHOI'O
B€IICCTBA 06pa3yeTCﬂ JBa UJIHN HCCKOJIbKO HOBBIX BCUICCTB.

20. Peakuuu — pC€aKluun, B pE3yJIbTaTC KOTOPBIX ATOMBI IIPOCTOI'0 BCUICCTBA

3aMEIIAlT aTOMBI JPYIOro 3JIEMEHTA B CII0KHOM BEILIECTBE.

Kpamxue memoouueckue ykazanus

TectupoBanue NPOBOIUTCS NPU 3aBEPUICHUM HM3Y4YEHHsS] MPOHAEHHOIO MaTepuana Io
OTJeNBHBIM pa3zienaM TeM. CyMMapHas OLIEHKa MO MPOMIEHHBIM TecTaM MEePEeBOAUTCS B OaIbl €
COXpaHEHHEM IIPONOPIUH, COTTIaCHO KPUTEPUAM OLIEHKHU (MaKCUMaJIbHBINA 0aJll [0 CyMMeE TECTOB
—20). Bpems tectupoBanusi, 00byHO He MeHee 40 MUHYT. Pe3ynbTaThl TECTUPOBAHUS POBEPSET

npenoaaBarTeiib.
Llkana oyenxu

Ornenka Bbamnsl Omnucanue
5 19-20 Brinoaneno 6oitee 90 % 3amanuii
4 14-18 Beimonaeno ot 70 mo 89 % 3amanuii
3 10-13 Beimonaeno ot 50 mo 69 % 3aganuii
2 6-9 Brimonneno ot 30 no 49% 3amanuii
1 0-5 Boimonaeno menee 30%

5.3 Ilpumep 3agaHuii HA 1a0OPATOPHYIO padoTy

[Tpumepsr 3agannii aiis 1abopaTopHbIX padoT (11t Bcex popm oOydeHus):

3aganme 1

[IpencraBbre pasBepHyThlid oTBeT. K 2 Mi pactBopa cynbdara menu (II) B mpoOupke
nobaBbTe Takoi ke 00BEM pacTBopa enkoro Harpa. Uro Habmonaere? CocTaBbTe MOJIEKYIISIPHOE
Y MOHHOE YpaBHEHMS peakuu. PaccmotpuTe €€ ¢ mo3unmii OKMCIEHNU-BOCCTAHOBIIEHN. MOXKHO
JIM OTHECTH peakiui 0OMEeHa U 3aMEICHHUs K OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIM?

3ananne 2



[IpencraBbre pa3BepHYTHIH O0TBET. B mpobupky Haneiite 4-5 M pacTBopa cyibdara Mmeau
(IT) u omyctute B HE€ Kycouek xene3a. OctaBpTe MPOOUPKY B mTatuBe Ha 1-2 muH. CocTaBbTe
YPaBHEHHUS PEAKLIUU U PACCMOTPUTE €€ C MO3ULIUN OKUCIICHUA-BOCCTAHOBIICHUS.

3aganue 3

IIpencraBbre pasBepHyThId OTBET. ONYCTUTE CTEKISHHYIO MaOYKy Ha YETBEPTh B
COJISIHYIO KHCJIOTY. BTOpyro manmouky omycTuTe B pacTBOp ammuaka. [logHecuTe cMOYEHHBIE
KOHIIBI TajioyeK OJm3Ko Apyr K npyry. Uto nabmomaere? MOXKHO JIM TOBOPUTH 00 MOHHOM
B3aMMOJICHCTBUH BEILIECTB B JAHHOM 3KCIIEpUMEHTE?

3ananmue 4

[IpencraBbre pa3BepHyTHI OTBET. B mpoOupky ¢ 2 mi pacTBopa TMIPOKCHIA HATpUs
Hayelire 3-4 Karm CoupTOBOTO pacTBopa deHondranenna. UYto Habmomaere? 3areM A00aBbTe
HECKOJIBKO KarleJb COJISTHOM KUCIIOTHI 10 00eCIIBEUNBaHUS PacTBOPA.

3ananue 5

[IpencraBeTe pa3BepHyTHIM O0TBET. B nmpoOupky HanelTe 2-3 Mi pacTBOpa XJIOpHUIa WU
cynb(ara muHKa 1 106aBpTe 7-10 Kamens pacTBopa ménodn. B3donraiiTe coaep:kuMoe mpoOUPKH.
UYro nabmomaere? JloGaBbTe B MPOOHMPKY TakOH ke 0OBEM pacTBOpa CEPHOM KUCIOTHL UTO
HaboaeTe?

3ananue 6

3aXMHUTE B METAJUTMYECKUE IIUIIIBI HeOo b0 kKycouek mena (CaCOz3) u mpokanuBanTe
€ro HEeCKOJbKO MUHYT HaJ IUIaMEeHeM CHHpTOBKU. Ha kakue BemiecTBa pasiaraercs KapOoHaT
KaJIbLUs IIPYU HarpeBaHuu? 3aluInTe YpaBHEHUE PEAKIIUHU.

3aganme 7

B orpenpHBIX mpoOupkax uccienyite oTHoueHue okcuaa kanbius (CaO) k constHOM
kucnore (HCL) u menoun (NaOH). B uem on pactBopsiercss? Hanumurte ypaBHEHHE peaKlUU.
AHanoruusbsle onbIThl npoBeaute ¢ okcuaom meau (CuQO). CpaenaiiTe BBIBOJ O CBOMCTBax
OCHOBHBIX OKCHJIOB.

3aganue 8

[Tomectute B mpoOHPKY HEOONBIIOE KOIUYECTBO KPUCTAIIMYECKOTO alleTata HaTpus U
npuieiite pactBop cuibHOU coisinoi kuciotel (HCL). [To xapaktepHomy 3amaxy ompeneauTe
oOpa3oBaHue yKCycHOH kucioTsl. CocTaBbTe ypaBHEHHE peakiuu. Kakum meronom moiydeHa
YKCyCHasl KMCIIOTA.

3aganue 9

[Ipurotosbre 2M (AByMousiHbIN) pacTBOop NaCL.

3aganmue 10

[TpuroroBete 15% Xs0pHuaa HaTpusi.

Kpamkue memoouueckue ykazanus

Pe3ynbrathl, mosydeHHbIE B XOJ€ IKCHEPUMEHTA JOJDKHBI OBITh OQOPMIIEHBI B BHJE
otueTta. CTy/IEHTOM JOJKHBI OBITh TIOJITOTOBIIEHBI OTBETHI HA KOHTPOJILHBIE BOMPOCHI 10 TeMaM
paboT TMpakTUKyMa, pElIeHbl 3aJaHusl JabOpaTOPHBIX MPAKTUKYMOB M METOJUYECKHX
pexomeHaanuit. 6. Mertonudyeckue yka3zaHus 10 OpraHU3aIK U3y4eHUs JUCIUILTUHBL (MOIYIIA).
[Tpu moucke OTBETOB Ha BOIIPOCHI PEKOMEH/I0BaHA OCHOBHAS M JIOTIOJIHUTEIbHAS JINTEpATypa.

Llkana oyenxu
OneHka bayuer* Onucanue
CrymeHT qeMOHCTpUpPYET CHOPMUPOBAHHOCTH KOMITETEHIINI, 0OHAPYKHBAET BCECTOPOHHEE, CH
CTeMaTHYeCKOe U TIIy00KOe IIOHUMaHKe Y4eOHOTO MaTepraa, TOJIHOCTHIO COPMHUPOBAHBI yMe
HUSI ¥ HABBIKU MIPH BBIMOJIHEHUHU Ta00paTOpHOi paboThl, 0)OPMIIEHHH PE3yIbTATOB U 3aIIUTE O
TYeTa 1o JabopaTtopHoi pabore. Bce 3amaHust OCBOCHBI.
CTyneHT IeMOHCTpUpPYeT COPMUPOBAHHOCTh KOMITETEHIIUH Ha CPEJHEM YPOBHE: OCHOBHBIC 3H
QHUS OCBOCHBI, YMEHHS M HABBIKU TIPH BBINOJIHEHNH J1abopaTopHOi paboThl, 0hOpMIICHHUH pe3y
4 2 IITATOB U 3aIIUTE OTYeTa M0 JIabopaTopHOil pabore chopmupoBansl. Bce 3amaHust 0CBOEHBI, H
0 JIOIYCKAIOTCS] He3HAYUTENbHbIEe OMINOKH, HETOYHOCTH, 3aTPYAHCHUS [IPU aHATUTHIECKHUX OTIe
panusix.
CTyneHT IeMOHCTPUPYET COPMHUPOBAHHOCTH KOMITETCHIIMH Ha 0230BOM YPOBHE: B X0/1¢ KOHTD
OJIBHBIX MepOl’lprlTl/lﬁ ﬂOHyCKa}OTCﬂ 3HAYUTCIIbHBIC OLI_II/I6KI/I, CTy}leHT HCIBITHIBACT 3HAYUTCIIb
HBIE 3aTPYIHEHHUS NPH NIepeHOCe 3HAHUN Ha HOBBIC MPAKTUYECKUE CUTYallUH. Y MEHUS U HaBBIK
¥ [IPY BBITIOJIHEHUH JIAOOPaTOPHOH paboThl, 0OPMIICHUH PE3yJIbTATOB H 3aIllUTE OTYETA 10 Jad




opaTopHoOi paboTe chOPMHPOBAHBI HENOJIHO, B OTYETE OTCYTCTBYET CTPYKTYpPa, HEKOPPEKTHO C
(opMyIMpOBaHbI BBIBOABI.

CTyaeHT IeMOHCTpUpPYeT CPOPMUPOBAHHOCTh KOMIIETCHIIMI Ha yPOBHE HIDKE 0a30BOT0, MPOSIB
JsIeTCsl HeIOCTaTOYHOCTh 3HAHUH, YMEHHI U HaBBIKOB

1 0 [IposBiseTcs MOJIHOE WM MPAKTHIECKH OJHOE OTCYTCTBHE 3HAHHH, YMEHHI W HABBIKOB

*OIleHKa 10 OTIeTLHOM JJabopaTopHOU padboTe

2 0,5

5.4 Ilepeuenn TeM pedepaToB

Tewmsbr pedeparoB "Tunbl xumuueckon cBs3u'" (1 cemectp), «OOMME CBOWCTBA METAIIIIOBY
(2-i1 cemectp), «BBICOKOMOJICKYIISIPHBIE COSIMHEHHUS. DKOJIOrHYecKas 0e30MacHOCTh Ipolecca
CO3/IaHMsI TOJMMEPOB U MoJUMepHbIX MaTepuanoB (I[IM), ux skcriyaTallud W YHUYTOKEHUS
orxonoB [IM» (2-i1 cemectp).

Pedepar nomxen ObITh 0hOpMIIEH B COOTBETCTBUU C YCTAHOBJICHHBIMU TPEOOBaHUSIMU
TpeboBanust K O(OPMICHHIO TEKCTOBOH YACTH BBIMYCKHBIX KBaIM(PUKALMOHHBIX pPadoOT
(mpoekToB), pedepaToB, KOHTPOJIBHBIX PAaOOT, OTYETOB 1O MPAKTUKAM, JJAOOPATOPHBIM paboTam.
Crpykrypa u npasmia opopmienus. CK-CTO-TP-04-1.005-2015

Kpamkue memoouueckue ykazanus

[TucemenHsIi pedepat sABiIseTCs 0053aTeNIbHON paboTOi M HEOOXOIMMBIM YCIOBUEM IS
CAa4yu AUCUUILIHHBL.

O6vem pedepata — 15-20 crpanun. Pedepar smisiercs ydeOHO-MCCIIETOBATEIBCKON
pabotoii. 50 % TekcTa pedepara JOHKEH COCTABIATH OPUTHHAIIBHBINA aBTOPCKUI TEKCT.

Crpyxrypa pedepara. Pedepar momkeH cOCTOATh U3: TUTYIIA, COEPKAHUS C YKa3aHHEM
CTpaHHUIl pa3leioB pedepara, BBeACHUA (OTPa3uTh AaKTYalbHOCTh TEMbI, €€ Ba)XKHOCTh IS
NOHUMAHHUA XUMHYECKHX MPOIECCOB, TNPUHAUICKHOCTh K (YHIAMEHTAIBHBIM MOHATHSIM
XUMHUH, 0003HAYUTH L€ M 3aJa4d MHUCbMEHHOW paboThl), OCHOBHOW YaCTH, cojepiKaiiein
HECKOJIBKO Pa3/IesioB/TaaB (B KOHIIE KaKJOW TIIaBbl/pasjiesia — KPaTKHe BBIBOJBI), 3aKIIOUCHHS
(0003HAUUTH BBIBOJBI, KOTOPHIE JOJKHBI COOTBETCTBOBATH 3aJauaM pPalOOTHI; IOCI]E BBIBOJIOB
0000IIUTh M3YYEHHBIH MaTepual, MOABECTH UTOTH PadOThI, OCHOBAaHHBIC HA aHAJIN3E 3aKOHOB
XUMHUH, PACCMOTPEHHBIX, CHUCTEMAaTHU3MPOBAHHBIX M TIIATEIBHO HM3YyYEHHBIX MpHU pabore ¢
JUTEPATypOii), CIUCKA JIUTEPATYpPhl (HE MEHEE 5-TH UCTOYHUKOB). PedepaTsl CTYAEHTOB JOKHBI
OTIUYATHCA.

Ilxana oyenku
OrneHka Banner* Omnmcanne
CryzaeHt geMOHCTpHpPYeT c¢(hOPMUPOBAHHOCTH KOMITETEHIINE Ha HTOTOBOM yPOBHE, 0OHAPYKHBAET
BCECTOPOHHEE, CHCTeMaTHYeCKOe U TITyOOKoe 3HaHHe yueOHOTO MaTepyaa, yCBOWI OCHOBHYIO JIUT
epaTypy M 3HaKOM C JOMOJIHUTENBHO JINTepaTypo, peKOMEHIOBaHHOM IPOrpaMMoii, ymeeT cBoO
OJTHO BBITIOJIHSATB NPAKTHYECKHUE 3aJJaHUs, TIPEYCMOTPEHHBIE IPOrpaMMOii, CBOOOIHO OnepHpyeT
npuoOpeTeHHbIMHU 3HaHusIMU. OdopmiteHne pedepaTa ¥ ero OpUrHHaIbHOCTh COOTBETCTBYIOT yCTa
HOBJICHHBIM TPEOOBAHHUSIM.
CryzeHt geMOHCTpHUPYeT c(hOPMUPOBAHHOCTH KOMIIETEHIIUH Ha CPETHEM YPOBHE: OCHOBHBIC 3HAH
1Sl OCBOEHBI, HO JIOIYCKAIOTCS He3HAYNTEIbHBIe OIINOKH, HETOYHOCTH, 3aTPY/JHEHHS TIPH BBIOIHE
4 10 HUHM aHaJIM3a JIMTepaTyphl, IepeHoce 3HaHUH M Ha HOBbIE, HECTaHAapTHEIE cutyanuu. Pedepat odo
PMJICH C He3HaYHUTEIbHBIMH 3aMedaHnsIMU. OpUTHHAIBHOCTH pedepara COOTBETCTBYET YCTAHOBIIE
HHBIM TPeOOBaHHSIM.
CTyzneHT 1eMOHCTpHUPYeT c(HOPMUPOBAHHOCTH KOMIIETEHIINN Ha 6a30BOM YPOBHE: B X0/1€ KOHTPOJ
BHBIX MEPOIIPHUSITHIL AOMYCKAIOTCSI 3HAYMTEIIbHBIE OIIHOKH, IPOSIBISETCS OTCYTCTBHE OTACIBHBIX 3
3 7 HAHU, CTY/ICHT UCIBITHIBACT 3HAYNTENbHbIC 3aTPYIHEHHS IIPH ONIEPUPOBAHUN 3HAHUSMH TIPH HX IT
epeHoce Ha HOBbIe cuTyanun. Pedepar odopmiteH co 3HaunTENbHBIMU 3aMedaHusMu. OpUTruHaIbH
ocTh pedhepara COOTBETCTBYET YCTAHOBIECHHBIM TPEOOBAHHSIM.
CTyzAeHT 1eMOHCTpHUPYeT cHOPMUPOBAHHOCTH KOMIIETEHIIMH Ha YPOBHE HIKe 6a30BOTO, MPOSIBIIsLe
2 3 TCsl HeIOCTaTOUHOCTh 3HaHuil. OdopmieHre pedepara 1 ero OpUrHHAIBHOCTh HE COOTBETCTBYIOT
YCTaHOBJIEHHBIM TPEOOBaHUAM.
TTposiBasieTcst MOJTHOE WITH IIPAKTHYECKH MOJTHOE OTCYTCTBHE 3HaHUi. Odopmienue pedepara u er
0 OPUIMHAJIBHOCTh HECOOTBETCTBYIOT YCTAHOBJIEHHBIM TPEOOBAHHSIM.

*Bbanner 3a oquH pedepat (1-m cemectp - 1 pedepar, 2 cemectp - 2 pedeparta)

1 0

5.5 Ilpumep pa3HoOypOBHEBBIX 32124 U 3a/IaHUIl

IIpumepsI 3axay4:



3amaua 1.

CocrtaBbTe CXe€My YpPaBHEHHUSI OKHCIUTEIbHO-BOCCTAHOBUTEIBHOW PEAKIMU, UAYIIEH MO
cxeme

KMnOs + H3PO3 + H,SO4 — MnSO4 + H3PO4 + K2SO4 + H20

3amaua 2.

CocTaBbTe CXE€My YypaBHEHHUS OKHCIUTEIbHO-BOCCTAHOBUTEIBHON pPEaKIUH METOJ0M
3IIEKTPOHHO-MOHHOTO OajaHca, MPOTEKAIOIIETO B MIETIOYHOH cperie:

KMnO4 + KNO; + KOH — K2MnO4 + KNO3 + H20

3amaua 3.

CocTaBbTe CXE€My YypaBHEHHUS OKHCIUTEIIbHO-BOCCTAHOBUTEIBHON pPEaKIMH METOJ0M
AIIEKTPOHHO-MOHHOTO 0ajaHca, MPOTEKAIOIIEro B KUCIIOH cpere:

KMnOs + HzS + HSO4 = MnSO4 + S + K2SO4 + H20O

3anaua 4.

CocTaBbTe CXE€My YypaBHEHHS OKHCIUTEIIbHO-BOCCTAHOBUTENIBHON pPEaKIUH METOJI0M
AIIEKTPOHHO-MOHHOTO OajaHca, MPOTEKAIOIIETO B HEUTpaIbHOU Cpesie:

KMnO4+ KNO;z + H20 — KNO3 + MnO; + KOH

3agaua 5.

CocTaBbTe CXeMy TallbBAHUYECKOTO JJIEMEHTa, B KOTOPOM OJJIEKTPOJAMHU SIBISIFOTCS
MarHueBass M UUHKOBas IUIACTHHKH, OITYIIEHHBIE B pPAcTBOPHl HMX HOHOB C aKTHUBHOH
KoHIeHTpanuel 1monb/n. Kakoil metamn sBisercs aHogoM, Kakod katomom? Hamummre
YpaBHEHHE OKHCIUTEIbHO-BOCCTAHOBUTEIBHOM peakuy, IPOTEKAOIEH B 3TOM rajbBaHUYECKOM
aneMeHTe, U BerauciuTe ero JJ1C.

3agaua 6.

Kakas Macca Mequ BBIIETTUTCS HA KaToJIe MU AieKkTpoiinie pactBopa CuSO4 B Teuenuu 14
npu cuse Toka 4 A?

3amaua 7.

B 600 cm® Bozsl pactBopeno 30 T BeliecTa. BrraucinTe MaccoByo 00 BEmecTBa B %
(POLIEHTHYIO KOHIICHTPAIIHIO)

3agaua 8.

[notnocts  40% pactBopa HNOs; pasHa 1,25 r/cm®. PaccuutaTh MOJSAPHYIO
KOHIEHTPALMIO 3TOTO pacTBOpa.

3amaua 9.

VYpaBHsiiTe CIEOYIOMIYI0O CXEMYy pEaKIUH, HCIONb3ysl METOJI HOHHO-3JEKTPOHHOTO
Oananca. YKaxuTe OKUCIUTEb U BocctaHoBuTe b K2Cro07 + HCI1 — CrCls + Cl + KCI + H20.

3agaua 10.

VYpaBHANTE CIEAYIOIIYI0 CXEMYy pEeaKLUH, HCIOJb3Yys METOJ HOHHO-3JIEKTPOHHOTO
Oananca. YKaxuTe OKHCIUTeNb 1 BoccTaHoBUTeNb. KBrOsz + FeSO4 + HoSOs — Feo(SO4)3 + KBr
+H20.

3agaua 11.

Ckomnbko rpammos NaOH Hazo B3aTh ans npurotosienns 0,5 > 0,02m pacTsopa?

3agaua 12.

K 1am® 20% pacTBopa rMApOKCHIa HATPHS, IIIOTHOCTH KOoToporo 1,22 r/emS, mpubasuu
10 am° BostBI. BBIUMCITHTE MPOIEHTHYIO KOHIIEHTPAIIUIO MOTy4eHHOTO PAacTBOPA.

3amaua 13.

N3 400 r 20% pacTBOpa mpH OXJIAXIEHUU BbIIETHIOCH 50 I paCTBOPEHHOTO BEIIECTBA.
KakoBa maccoBas 7105151 OCTaBIIerocst pactBopa’?

3anaua 14.

3anuimuTe MeKTPOHHBIE KOH(UTYypamnuu ciaeayronmx noHos: Cl7; Ca?*: AP 07,

3anaya 15.

3anummMre TOpUBEACHHBIE HUXKE CXEMbI, 3aMEHUB BONPOCUTENBHBIH 3HAaK Ha
COOTBETCTBYIOIIUN CUMBOIL: LU(py, OYKkBY, 3Haku "+" nmm "-":

1.Ba’ - % — Ba?*



2.Br? ... % — Br

3.?7-28 — Sr**

4,8°+28 — S?

5.Fe?-& — Fe**

Kpamxue memoouueckue yxkazanus

KaxyoMy cTyneHTBl BBIIAIOTCS MHAWBHUAYAIbHBIC 3aJlaHUs. 3a/layd BBIIOIHSIOTCS BIB
MMMCbMEHHOM BHUJE W JIOJDKHBI OBITh OQopMIIeHBI B BHAC oTuera. [Ipy BBIMOJHEHWH 3ajad
PEKOMEH/IOBaHA OCHOBHAs U JIOMOJIHUTENbHAs JuTepaTypa. OTaenbHbIE BapUaHTHl 3ajad
paz0OuparoTcs B ayJJUTOPUH U HA KOHCYJIbTAIIMH.

IIxana oyenku

OreHKa Bamner* Bammer** Ornucanne
5 1 2 Bce pacyeTsl BBIIOIHEHBI IPABHIIBHO, CTYICHT MOKET OOBSCHUTD (U3HUCCKHIT CMBI
CJI ITOJTYYCHHBIX PE3YJIbTATOB, CACNIATh BHIBOJ
4 075 15 Bce pacueTsl BBIIOIHEHBI IPABHIIBHO, CTYICHT MOKET OOBACHUTD (U3HUECCKHIT CMBI
' ' CJI IIOJTY4EHHBIX PE3yJIbTAaTOB, HE MOXKET C/IeTaTh BBIBO
3 05 1 Bce pacueTsl BBIIOIHEHBI IPABHIIBHO, CTYICHT HE MOXKET OOBSICHUTH (DH3UUCCKHI C
' MBICJI TIOJYYCHHBIX PE3YJIbTATOB, HE MOXKET CECNATh BHIBOJ
2 0 0 PacueThl BBITONHEHBI HEMPABIJILHO B OT/ICIBHON YaCTH 3a/1a4H, B CBSI3H C YEM IOy
YeH HEBEPHBIM pe3yabTaT
1 0 0 PacueTsl BBIMOIHEHBI HEMIPABUIbHO

*Bbasutel 3a OTACNbHYIO 331249y B 1 cemectpe - 10 3amau
**Basutbl 32 OTIIENIBHYIO 3aJ1a4y BO 2 ceMecTpe - 5 3a1au

5.6 UtoroBasi KOHTpPOJIbHAsI padoTa

KonrtponpHas pabora mpenycMapuBaeT pelleHHE 3ajad Mo BapuaHTaMm. KoHTposbHas
paboTta npegHa3HaYeHA CTYACHTaM 3a09HOI (POpMBI 00yueHUs

BapuanTtst

KOHTPOJIbHBIX

3aJaHuil mpeacTaBileHbl B yuyeOHOM mocobun T.K.

Muxanpuenko, JI.B. benoyc Xumus: I[Ipaktukym no oOuieil 1 HeopraHM4eCcKol XUMHUU. (CM. CTP.

35).

MocJIeMHUMH  ITUdpaMud  HOMEpa CTyleHueckoro Owiera (mudpa).

Kpamkue memoouueckue ykasanus
Kaxxapiii cTyIeHT BBIMOJHSIET BapUaHT KOHTPOJIBHOIO 3a/aHus, 0003HAYECHHBIN JABYMs

Hanpumep, HoMmep

cryaendeckoro ounera CT-03-235, nBe nociennue uugpsl 35, UM COOTBETCTBYET BapHaHT 35.
Ilxana oyenku

OmeHka Bammer* Omnncanne

5 12/24 Bce pacueTsl BBIIOIHEHBI TPABUIIBHO, CTYJICHT MOYKET OOBSICHUTD GU3HYECKUIT CMBICT TTOTYYeH
HBIX pEe3yJIbTAaTOB, ClIeJIaTh BBIBOJL

4 10/12 Bce pacueTs! BBINOJIHEHBI IPaBUIBHO, CTYICHT MOXET 00BSICHUTD (M3MYECKHI CMBICI HOTy4YeH
HBIX pe3yJIbTaTOB, HE MOKET CJIeIaTh BBIBOJI

3 8/4 Bce pacueTsl BBIIIOIHEHBI TPABUIIBHO, CTYJICHT HE MOXKET O0BSCHUTH (HU3NUECKHI CMBICI MO
YEHHBIX PE3yJIbTaTOB, HE MOXKET C/IENAaTh BHIBOJ

2 0 PacueTs! BHINOJIIHEHBI HETIPABHIILHO B OTACIBHOM YaCcTH 3aa4H, B CBS3HU C YEM IIOJIYYCeH HEBEPH
bl pe3ynbTart. [IpaBuiibHO pemeHo 10 mpoleHTOB 33134

1 0 PacyeTs! BBINOJIHEHBI HENPaBHIEHO

*banbl 32 KOHTpObHYIO padoty (1 cemectp/2 cemectp)
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