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1. IlepeueHb MIAHMPYEMBIX P€3y/IbTAaTOB 00yUeHHs M0 AUCHUIIMHE, COOTHECEHHBIX C
YCTAHOB/IEHHBIMH B 00pa30BaTe/IbHOM MPOrpaMMe HHANKATOPAMH A0CTH)XKeHHUS
KOMIIeTeHIui

ITo utoram oCBOEHUs AUCLATUTUHBI 00YUarOIINICS 10/DKEH 0CTUYD CIeAYIOIINUX Pe3y/IbTaToB

o0yueHus:

Kareropus (rpymnma)
KOMIeTeHI[uH (Tpu
Hamuny OITK)

dopmupyeMast
KoMreTeHLust (C
yKa3aHueM Ko/ja)

Kopn v HaumMeHOBaHMe
WHUKaTopa
JIOCTH)KEeHUS
KOMITeTeHL[UU

Pe3ynbraThl 00y4eHust
T0 TUCLIUTITAHE

CriocobeH MUCI10/Tb30BaTh
B rpodeccroHaIbHON
JiesiTeTbHOCTU OCHOBHbBIE
3aKOHBI (U3UKU, XUMUH,
HayK 0 3emsie U
OuoIOTUH, TIPUMEHSITh
METO/IbI
MaTeMaTh4yeCcKoro
aHasm3a u
MO/IeTMPOBAaHHMS,
TeOpeTUYeCKuX 1
9KCIIePUMEHTa/IbHBIX
1CC/lIe/JOBaHUM,
npuobpeTars HOBbIE
MareMaThyeckue 1
eCcTeCTBeHHOHayUHbIe
3HaHWUsI, UCTIOMb3YSI
COBpeMeHHbIe
obpa3oBarenbHbIE U
“H(MOpMalMOHHbIe
texHonoruu (OITK-6);

OIIK-6.1. 3HaeT

3HaeT OCHOBHEIE 3aKOHBI
XUMHU

OITK-6.2. YmeeT

YMeeT HCII0/Ib30BaTh B
ripoeccroHanbHOM
J1esiTeJIbHOCTH OCHOBHbBIE
3aKOHBI XHUMHU

OIIK-6.3. Bnageet

BrameeT 0CHOBHBIMU
3aKOHaMU XUMHUHU U
CriocobeH MCI0/Ib30BaTh
B npeccroHaIbHOMN
JesiTeTbHOCTH




2. Ilenp 1 MeCTO AUCIUILIMHBI B CTPYKTYpe 00pa3oBaTe/IbHOM NPOrpaMMbl

IucuuruivHa « XUMUs» OTHOCHTCS K 00s13aTe/IbHOM YacTH.

JucuunivHa n3yvaercsi Ha __ 2  Kypce B 3 ceMmecTpe.

Llenb wu3yueHUs AUCLUAIUIMHBL (OPMUPOBaHME KOMILIEKCa 3HaHWM, yMeHUW W BJafleHUud o
XUMHUECKUX TIOHATHUAX, 3aKOHAX, TEOPUSIX CIIOCOOCTBYIOIIMX MCC/Ie0OBAaHUIO OKPY’KaloIel Cpefbl AJis
BBISIBJIEHUsI €€ BO3MOXKHOCTeM U peCcypCoB, TIDUHSATHUIO HECTaHZAPTHBIX pelleHrWd U pa3pelleHUr0
MIPOOJ/IEMHBIX CUTYaL|UM.

3. Copaepxanue paGoueil mporpamMmsbl (00beM AVCIUIUIUHBI, TUNIBI M BU/IbI YU€OHBIX 3aHATHH,
y4eOHO-MeToANYecKOe ofecreyeHre CaMOCTOSATe/TbHOM PadoThl 00yJaroLIXCs)



®I'BOY BO «YOMMCKNN YHUBEPCUTET HAYKU Y TEXHOJIOTU»
BUPCKUI ®UTNAJT YYHuT
OAKYJIBTET BUOJIOTN N1 XMW

COJIEPKAHUE PABOYEW ITPOT PAMMBI

JTUCITUTUIMHBI « XUMUSI» Ha 3 cemMecTp
OYHO-3a0YHas

topma obyueHws

Buj paboTnl O0BbeM JUCHUIIHHBI
O61ast TpygoeMkocTh aucturivHbl (3ET / yacoB) 3/108
YueOHBIX 4aCcOB Ha KOHTAKTHYIO PaboTy C MperojaBaTesieM: 46.7
JIeKIui 20
MPAKTUUe CKUX/ CeMHUHAPCKUX 0
71ab0paTOpPHBIX 26
KOHTPOJTb camocTosiTe/TbHOU paboThl (KCP) 0

Japyrux (TpynroBasi, UHAWBU/yaIbHask KOHCYJ/IbTALIMS U UHbIE BUZBI
yueOHOM AessTe/TbHOCTH, TIpelyCMaTpHUBatoIIKe paboTy 00yJaromuxcs C

nipenogaBatesieM) OKP 0.7
YuyeOHBIX YaCOB Ha CaMOCTOsITe/IbHYIO paboty obyuaroruxcsi (CPC) 61.3
YueOHbIX YaCOB Ha TIOATOTOBKY K

3auety (KoHTpOJIB) 0

dopMa KOHTpOJIA:
3auet 3 cemecTp




Ne /11

Tema u copeprxaHue

dopMa u3y4yeHUst
MaTepuasioB: JIeKIHH,
MpaKTHUeCKHe 3aHsTHS,
CeMHHApCKUe 3aHSTHS,
nabopatopHbie paboThI,
camocTosiTe/bHas pabora
Y TPYZ,0EeMKOCTD (B

OcHOBHas 1
JIOTIO/THUTE TbHAs
JIUTEepaTypa,
peKomeHlyemast
CTyZileHTaM (Homepa
13 CIMCKA)

3a/iaHus 110

CaMOCTOSITe/ILHOU
paboTe CTy/eHTOB

dopma TekyI11ero
KOHTDOJISI
yCIrieBaeMoCTH
(KOM/IOKBUYMBI,
KOHTPOJTbHbIE
paboThI,
KOMITbIOTE@PHbIe

yacax) TeCTbI U T.11.)
Jlek | J1a6 |3u | KoP |CP
C
2 Kypc / 3 cemecTp
1 OO01iast XUMUS
1.1 ATOMHO-MOJIeKy/IsipHOe yueHue. CTpoeHue |2 2 12 |OcH. mut-pa Ne 1 TecTtrpoBaHue Peruienue 3anay,
BellleCTBa, [epruoAnueckas cucrema. TectupoBanue,
CemuHap
ATOMHO-MoJIeKy/sipHOe yueHue. CTpoeHue
Bell[eCTBa, CTPOEHUe aToMa, [epuonyecKas
cucTtemMa. XvMUUecKas CBSI3b
1.2 KonTtponbHast pabora 1 105
1.3 XuMHuueckas CBA3b 2 2 16 | OcH. mut-pa Ne 1 TectupoBanue TecTtupoBaHue,
[Hom. mut-pa Ne 1 CemuHap
OcHOBHBIE K/1acChl HeOpraHu4eCcKux
coelMHeHUU. TUITbI XMMUYe CKUX peakLui
1.4 OCHOBHBIE KJIaCChl HEOPraHUYeCKUX 2 6 6 OcH. muT-pa Ne 1 KoHcriekT JlaboparopHasi
CoeIMHEeHUH. Hor. mut-pa Ne 1 pabota
OKcH[bl, KUCTIOThI, 0OCHOBaHUS, COJIH.




TeHeTHUeCKasi CBSI3b MeXXY KaccaMu
HeOpraHuueCKUx coeuHeHU. TUrbl
XUMHUUYECKUX peaKkLui

1.5

OcHOBBI XMUU pacTBOpoB. TO/]

VcTrHHBIE pacTBOPBI; NPOLIECCHI,
COMpOBOJKAAOIIMe UX obpa3oBaHue.
Kpartkas xapakrepucTtuka
MEeKMOJIEKY/ISIPDHBIX B3aUMO/eMCTBUMN B
pacTtBopax. BogHble, HeBoJHbIe U
CMelllaHHbIe pacTBOpHIL. . HacklieHHkIe,
HeHacblleHHbIe TIepeChIIlleHHbIe PaCTBOPLI.
3aKOHOMEPHOCTH PacTBOPEHUsI ra3oB B
JKUJKOCTSIX, TBEP/bIX BELeCTB B )XUJKOCTSIX,
CMellleHHe BYX >XUJKocTell. BausiHue Ha
pPacTBOPUMOCTb MPUPO/IbI BELL[ECTB,
TeMIieparyphl, JaBleHus], HaJIMUus IpyTux
BelllecTB. PacTBOpbI 3/1eKTPOMUTOB. Peakijum
MOHHOTO 0OMeHa.

OcH. mut-pa Ne 1
Hom. mut-pa Ne 1

TectupoBaHue

TectrpoBaHue,
CemuHap

1.6

I'mpponus

PaBHOBecue auccoLaliiy B )KUJKOM BOJE.
NonHoe npoussenenue Bogel. [kana pH.
Crioco6s1 onipezienieHust pH. BydepHbie
pactBopsl. I'uaponus coneut. ['maponus no
KaTMOHY U aHWOHY (B OTZAeIbHOCTU U
BMecTe). CTynieHuatslid rugposnus. ITonHeli
ruziponu3. KoHcTaHTa U cTeneHb rMposn3a,
CBS13b MEX/ly HUMU U KOHLIeHTpaLjyen
pactsopa.

OcH. nmut-pa Ne 1
[Hom. mut-pa Ne 1

TectupoBaHue

TectrpoBaHue,
CemuHap

1.7

OKUC/IUTETbHO-BOCCTaHOBUTE/TbHBIE
peakiuu

OcH. mut-pa Ne 1
Hor. mat-pa Ne 1

KoHcniekT

JlabopatopHasi
pabota




Crenesb okucaenusa. Turel OBP. Pelnienue
OBP meTo10M 371eKTPOHHOTO OasaHca.
OneKTpo/n3 pacrijiaBa U pacTBopa

1.8

OcCHOBBI TepMOAHHaMHU

OHTaJbIYSA, SHTPOIHS. 3aKOHbI
TepMOJUHaMUKU. PellieHne 3azay 1o
TePMOXUMHYECKOMY YPaBHEHUIO

OcH. mut-pa Ne 1
Hom. mut-pa Ne 1

KoucrekTt

Pe1ienuie 3azay,
CemuHap

1.9

XumMuueckass KUHeTUKa

CKOpOCTb XUMHUUECKOM PeakLIiu.
3aBUCHUMOCTb CKOPOCTHA XMMHUYECKOM
peaki[uu OT KOHL|eHTPaLMX pearupyroimx
Bell[eCTB, MPUPO/bl pearupyrolyx BelecTs,
TeMIIeparypkl, Karaau3aropa. ObpaTuMbie
XMMHUeCKHe peakiii, XUMUUeCcKoe
paBHOBeCHe.

7.3

OcH. nmut-pa Ne 1
Hom. mur-pa Ne 1

KoHcrmiekT

JlabopatopHasi
pabota

1.10

3aueT

0.2

Wroro 1o 2 Kypcy 3 ceMecTpy

20

26

62

Ntoro no gucturuiiHe

20

26

62




4. @DOHJA OLEHOYHBIX CPeJCTB M0 JUCLUII/INHe

4.1. IlepeueHb KOMIETeHI[UI U UH/IUKATOPOB JOCTIDKeHHs KOMIIeTeHI[HI C yKa3aHHeM
COOTHECeHHBIX C HUMH 3all/IAHUPOBAHHBIX Pe3y/IbTaToB 00yueHHs 10 AucHunIaHe. OnucaHue
KpHUTEPHEB U IIKaJ/I OLleHUBAaHUA Pe3y/IbTaToB 00y4YeHUs M0 AUCIUIUIHHE.

Kog u dopmymipoBka komrmeteHiur: CriocobeH HCI0/b30BaTh B TIPO(GECCHOHATBLHOU JesITe/TbHOCTH
OCHOBHbIe 3aKOHBI (DPM3MKH, XUMUH, HayK O 3emsie ¥ OMOIOTWH, TIPUMEHSATh METO/bl MaTeMaTHueCcKoro
aHa/IM3a ¥ MOJIeJTMPOBAHUSI, TEOPETUYeCKUX M YKCIIEPUMEHTA/IbHBIX UCC/Ie0BaHUM, PUOOpeTaTh HOBbIE
MaTeMaTHUYeCKHe M eCTeCTBeHHOHayUHble 3HaHWs, WCIIO/b3ysl COBpeMeHHble oOpa3oBaresibHble U
nHdopMalmoHHble TexHonoruu (OIMTK-6);

Kog u Pesynbrarthl KpuTepuu olieHUBaHUs pe3ynbTaToB 00yueHus (3aueT)
HauMeHOBaHU YyeHust I

anMeroBatue | 00yue 0 He3aureHo 3auteHo
VH/IMKaTopa QUCLIMIIIAHE
JIOCTW)KEHUS
KOMIIeTeHL[UU
OIIK-6.1. 3Haert | 3HaeT 3HaHus He c()OpPMUPOBaHbI 3HaHUs [IOJTHOCTBIO

OCHOBHbIE cchopMUPOBaHbI

3dKOHbI XUMHWHN

OIIK-6.2.
Ymeet

YMmeer
WCII0/Ib30BaTh B
ripoeccroHanb
HOM
JesITeNIbHOCTU
OCHOBHbI®
3aKOHbI XUMUH

YMmeHust He ChOPMUPOBAHBI

YMeHuss B o0CHOBHOM
chopMHUpOBaHbI

OIIK-6.3.
Bnapeet

Bnaneer
OCHOBHBIMH
3aKOHAMH
XUMHH U
criocobeH
HCITO/Tb30BaTh B
ripdeccroHaIbH
o
JesITeIbHOCTH

BnageHvie HaBbIKaMu He C()OPMUPOBAHO

BiajeHne HaBBIKaMHy B
OCHOBHOM
cchopMHpPOBaHO

4.2. TunoBble KOHTPOJ/IbHBIE 3a/laHUsI WIM WHBIE MaTepHasbl, He00XoAUMbIe Jjisi OLIeHUBAHHS
pe3y/IbTaToB 00yYeHHUs MO JUCIUIUIMHE, COOTHECEHHBIX C YCTAHOB/IEHHBIMH B 00pa30BaTe/IbHOM

nporpamMme

HHAUKATOpAMH

AOCTH)KEeHHUA

KOMIIeTeHI[H.

MeTtoauyecKkue  MarepHasibl,

onpe/e/IA0IHE MPOIeAYyPhI OLleHUBAHUS Pe3y/IbTaTOB 00yUeHHs M0 JUCIUILIMHE,

KOMITIeTeHIINHN

Kopn v HanmeHOBaHMe
WH/IUKAaTOpa [1OCT)KEeHUS

Pe3yneraThl 00y4eHus 1Mo
IOUCIATUTHHE

OLieHOuUHBIe CpefCTBa

OIIK-6.1. 3Haet

3HaeT OCHOBHBIE 3aKOHbI XUMUH

Pemienue 3ajau, KoHcriekr,
KonTposbHas pabota,
JlaboparopHasi pabora, CemuHap,
TectupoBaHue

10



OIIK-6.2. Ymeet

YMeeT HCII0/Ib30BaTh B
ripocheccroHabHOM
JlesiTeJIbLHOCTU OCHOBHBIE 3aKOHBI
XUMHH

Koncrnekt, CemuHap, PelieHue
3azay, JlaboparopHasi pabora,
TectupoBanue

OIIK-6.3. Bnageer

BrageeT 0CHOBHBIMM 3aKOHAMU
XUMUH U CTI0COOEH MCT0/Ib30BaTh
B NIpeCCUOHATLHOU
JiesiTeNTbHOCTH

Peluenue 3azau, KontpossHas
paborta, JlTaboparopHasi paboTa

OrnvcaHve TeCTOBbIX 3aJaHWM: TeCTOBble 3aJ/lJaHWs BKJ/IOYAKOT TEeCThl 3aKpPLITOrO THMAa (C OJHUM
Ha YCTaHOBJEHUMU TMOCAel0BaTeIbHOCTU M Ha YCTaHOB/IeHUE
cooTBeTCcTBUsl. OlLleHKa 3a BBITIOJIHEHHWE TECTOBBIX 3aZlaHUM BBICTAB/ISIETCSI Ha OCHOBAHWM TIpPOLIEHTa
3a/laHWl, BBITIOJIHEHHBIX CTYZeHTaMUd B TIpoLlecce TIPOXOXKIAEHUsI TPOMEXKYTOUHOTO U PYOeXXHOTO

MIPaBU/IbHBIM  OTBETOM), TeCTbI

KOHTDOJIA 3HaHU

TecToBbIe 3agaHusI

1.Yemy paBHO MacCOBO€ 4MCJIO aToma?

a) YKC/ly MPOTOHOB B aTOMe
0) urcy HEHTPOHOB B aToMe
B) UMC/Ty HYK/JIOHOB B aToMe
T') UKAC/TY 37IEKTPOHOB B aTOMe

2.Y1cno HeNTPOHOB B aTOMe PaBHO:

a) 31
6)16
B) 15
r) 46

3.ATOMBI, KAKOT03/IeMeHTa UMEIOT 3IeKTPOHHYI0 KOHDUIYPALIHIO BHEIIIHEro criosi:4s4p°?

a),35Br
6),N
B)3;AS
)3V

4. U3 rnepeurc/ieHHbIX HHUXKe BeIleCTB BBIMTHUIINUTE CbOpMy']IbI BelecTB C KOBa/JIEHTHOM HOHHPHOﬁ

XUMHNUECKOH CBSI3bIO.
a) H2 6) HCl B) KCI 1) NZO

5. YKasarb IpyIy BeLecTB TO/ILKO
a) KCl, H, 0, N, B)BaCl,,K,S,ZiF

6) J2, NH,, CaO 1) H,0, CO,, PH,

6. 113 popmys BelijecTB, (hOpMyJibl KOTOPBIX MPUBEJEHbI HIKe, BBITUIINTE (POPMYJIbl BellleCTB, MOJIEKY/IbI

C VIOHHOU CBA3LI0

KOTOPBIX 00pa30BaHbl KOBAaJIeHTHOM MOSIPHOM CBSI3bIO

a)N :::N B) K' (:Br:)
6)H:Cl: T') H:O:H




MeTtoauueckrie MaTepuasbl, ONIpe/ieisitolliye TPoLeAypy OLIeHHBaHKS BbITIOJTHEHYSI TeCTOBbBIX 3a/laHui

OrnurcaHre MeTOAWKH OLIeHMBAaHUS BBITTO/THEHWS TECTOBBIX 3a/laHMM: OL|€HKA 3@ BbIMIOJTHEHUE TeCTOBbIX
3a/laHUM CTAaBUTCSI HA OCHOBAHMWU T10/[cUeTa MPOLieHTa MPaBU/IbHO BbITTOIHEHHBIX T€CTOBBIX 3a/laHUM.
Kpurepum o1jeHkH :

- 5 BBICTaBJISIeTCS CTY[EHTY, eCJIM TIPOLIEHT MPaBUJIbHO BBITIOJTHEHHBIX TeCTOBBIX 3a/laHUM cocTaB/sieT 81
— 100 %;

- 4 BBICTaBJISIETCS CTY[EHTY, eCJIM TIPOLIEHT MPaBU/IbHO BBITIOJTHEHHBIX TeCTOBBIX 3a/laHUM cocTaBsieT 61
— 80 %;

- 3 BBICTaBJISIeTCS CTY[EHTY, eCJIM TIPOLIEHT MPaBU/IbHO BBITIOJTHEHHBIX TeCTOBBIX 3a/laHUM cocTaBsieT 41
— 60 %;

- 2 6aJI7I0B BHICTABJISIETCS CTYAEHTY, €C/IU MPOLIEHT TIPaBUILHO BBITIOJTHEHHBIX TECTOBBIX 3a/[aHUIM
coctaBnseT 40 %;

KoHnTtposibHas padora

1. CKOJBKO MOJIeM COCTaBJISIFOT U CKOJIBKO MOJIEKY/T COAeprKaT 8 I Khciopoaa?

Beruncute Maccy 1 M3 yrekuc/ioro rasa npu HopManbHBIX yCIOBHSIX (H.Y).

3. BbIunc/MTe MacCoBLIe 10JIM 3JIEMEHTOB B BEI[eCTBE B 10X OT eUHUIBL: a) okcug meu (II), 6)
Auxpomar Kanust K,Cr,O,

N

&

MaccoBasi fosis s/eMeHTa B xaopu/jie 34,46%. OnpenenuTe 3/ieMeHT, €C/IM OH TPeXBa/IeHTEH.
BriBenute dhopMyny BelriecTBa, cogepskaiiero 81,8% yrnepoaa u 18,2% Bogoposa.
OTHOCUTe/bHas IVIOTHOCTD [1ap0OB 3TOr0 BelljeCcTsa 10 BOAOPOAY paBHa 22.

v

MeToauuecKrie MaTepyabl, OTpe/esole MMPoLeypy OLleHUBaHUsI KOHTPOILHOUM paboThI

OmnucaHue MeTOAWKU OLIeHUBAHMSI: TIPU OLIEHKE BBITIOJTHEHHUS CTYZEHTOM KOHTPOJIbHON paboThl
MaKCuMMa/lbHOe BHUMaHUe CJielyeT yAesaTh CeyIOIIUM acrieKTaM: HaCKOIbKO TIO/THO B TeOpeTUUe CKOM
BOTIPOCE PACKPBITO CofiepkKaHUe MaTepurara, YeTKO U MPaBU/IbHO /IaHbI OTIpe/ie/ieHus], PACKPBITO
cofiep>kKaHue TOHSITUM; BEPHO UCII0/Ib30BaHbl HAyYHble TEPMUHbI; IEMOHCTPUPYIOTCSI BBICOKHIN YPOBEHb
yYMeHUsI OTlepUpOBaTh HayUHBIMU KaTerOpUsIMU, aHaIM3UpOBaTh MH(OPMAIL[HIO, Ba/ileHHe HaBbIKaMU
TIpaKTHUYeCKOM /lesiTe/IbHOCTH; Kekc-3aZlaHue pellleHO Ha BLICOKOM YPOBHE, COZIEP)KUT apryMeHTalui0 U
TTOSICHEHHSI.

KpuTepuu onenku (B 6a/uiax):

- 9-10 6a/1710B BBICTAB/ISETCS CTY/IEHTY, €CJTU B TEOPETUUECKOM BOTIPOCE TIOJTHO PACKPBITO COZIEP)KaHUEe
MaTepuasia; YeTKO U MPaBUJIbHO /IaHbl OTIpe/ie/ieHus], PaCKPbITO COZiepKaHue TIOHSTHH; BEepHO
WCTI0/Th30BaHbl HayUHbIe TEPMUHBI; JeMOHCTPUPYIOTCS BHICOKHMM YPOBEHb YMeHHsl OTIepHPOBaTh
Hay4YHbIMM KaTeropusiMM, aHa/Iu3upoBaTh WH(MOPMaI[io, BafieHHue HaBbIKaMU TTPaKTHUe CKOM
JesiTe/IbHOCTH; Kelic-3a/laHue pellieHO Ha BLICOKOM YPOBHE, CO/I@P>KUT T0sSICHEeHUST; TeCTOBbIe 3a/IlaHuUs
pellieHsb! cBbille, yeM Ha 80%; ypoBeHb 3HaHUM, YMEHUM, Bla/IeHUH — BbICOKUIA;

- 7-8 6anIoB BHICTAB/SETCS CTY/IEHTY, eCii B TeopeTHueCckoM BOTIPOCE PACKPBITO OCHOBHOE COZIEP)KaHUe
MaTepuasa; B OCHOBHOM MPaBU/IbHO [laHbl OMpe/iesieHus TIOHATHUM M UCTI0/Ib30BaHbl HAyUHble TEPMUHBI;
OTBET CaMOCTOSITe/IbHBIN; OTpe/iesieHNs TIOHSITUI HeTIo/THbIe, I0MYIll[eHbl He3HaUUTe/TbHbie HapyIlleHus B
TI0C/Ie/IOBATe/IbHOCTH U3/I0XKEHUST; HeOOJIbIIe HeJOCTaTKY TIPH MCII0/Thb30BaHWU HayYHbIX TEPMHUHOB,;
Kelic-3aflaHue pellieHO BepHO, HO pellieHre He J0Be/IeHO /10 3aBepIlaloll[ero 3Tara; TecThbl peiiieHbl Ha 60-
80%. YpoBeHb 3HaHUM, yMeHUH, BlaIeHUN — CpeIHU;

- 5-6 6aUIOB BBICTAB/SETCS CTY/IEHTY, €C/TU B TEOPEeTHUECKOM BOIIPOCE YCBOEHO OCHOBHOE, HO
Heroc/e/loBaTe/IbHO; OTpe/ie/ieHys TIOHSATHUM HeJJOCTaTOYHO UeTKHe; He UCII0/Ib30BaHbl B KaueCcTBe
Jl0Ka3aTe/IbCTBa BBIBOZBI M 000011IeHsT U3 HAO/TIOIeHUH, TIPAKTUUYECKUX 3aHSITUI; YPOBEHb YMEHHS
orepypoBaTh HayUHbIMHU KaTerOpUsiMHU, aHa/IM3MPOBaTh UH(OpMaI[1to, BlaJieH!s] HaBbIKaMU
TIPAaKTUUeCKOM JiesiTe/TbHOCTH HEBBICOKHUH, HabMIOAat0TCs TIPO0Oe/ibl U HETOUHOCTH; B PellleHHe Kekc-
3a/laHusi BEPHO BBITOJIHEHBI HEKOTOPBIE 3Tarbl; TeCThl pelieHbl Ha 40-60%; ypoBeHb 3HaHUH, YMEHUH,
B/IaIEeHUI — yJ0B/IETBOPUTE/IbHBIN;
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- MeHee 5 0asiJIOB BBICTAB/ISIETCS CTYZEHTY, eC/IM B TEOPEeTUYeCKOM BOTIPOCEe He M3/I0KeHO OCHOBHOE
coziep>kaHue yueOHOro MaTepuara, U3iokeHre pparMeHTapHOe, He T0C/Ie/loBaTe/IbHOe; Orpe/ie/leHNst
TIOHSITHI He UeTKHe; He UCII0/Ib30BaHbl B KaueCTBe /I0Ka3aTe/IbCTBa BHIBOABI M 000011eHus 13
HabmofieHr, ypoBeHb YMeHUsI OTleprupoBaTh HayUHbIMU KaTeropusiMH, aHa/IM3UpOoBaTh HH(POPMaLIHIO,
B/1a/IeHVS] HaBbIKaMU ITPAKTUYeCKOM JleATe/IbHOCTA OYeHb HU3KWM; TeCThI pellleHbl MeHee, yeM Ha 40 %;
YPOBeHb 3HaHUM, YMEHWUH, B/la/leHHU — HeZJl0CTaTOYHBbIH.

Penrenue 3agau

Pemienyie 3az1au crioco6cTByeT (POPMHUPOBAHUIO YMEHHI M HaBBIKOB OTHOCSIIIUXCS K KOHKDETHOW cdepe
JlesITe/IbHOCTH
1. CKosbKO MOJIeH COCTaBIISIIOT Y CKOJIBKO MOJIEKYJT COZieprkaT 8 T Kuciopoga?

2. BoruncimTe Maccy 1 M° YITIEKHC/IOrO Tasa TP HOPMA/IbHBIX YCIIOBHSIX (H.Y).

3. Macca 0,005 m> raza [Py HOpMaJ/IbHBIX YC/10BUsIX paBHa 30 r. OrnpejenuTs MOIEKY/ISPHYI0 Maccy
rasa ¥ ero IjioTHOCTb T10 BOAOPOAY.

METOAI/I‘-IECKI/IE MaTepHuaJibl, OIpeedrolnye rnmpoueaypy OoLieHrMBaHWSA peIlleHns 3a4a4

OrmrcaHrie METOIUKH OLIeHUBAHUS BHITIO/THEHUS PellieHNsl 3a/1aukl: y/e/sieTCsl BHUMaHHe BEIOpaHHOMY
aJIrOPUTMY, pPal[MOHAILHOMY CIIOCO0Y pellieHus, TPaBUIbHOMY TIpUMeHeHHI0 (hopMYyII, TO/TyUeHHIO
BEPHOI'0 OTBeTa.

Kputepun orjeHKH

5 BBICTaB/ISIETCS CTY/EHTY, eC/IU: COCTaB/IeH MPaBU/IbHBIN a/ITOPUTM pellieHUs 3a/jauM, B IOTUYeCKOM
paccykieHuu, B Bbibope popMys U peliieHUH HeT OLIMOOK, 1Mo/iyueH BepHbIM OTBeT, 3ajlaya pellieHa
paLOHATBHBIM CTIOCOOOM.

4 BBICTaB/ISIeTCS CTYJEHTY, eC/IM: COCTaB/IeH MPaBU/IbHbIM aTOPUTM pellleHus 3a/jauu, B JIOTUYeCKOM
PacCy’>KIeHUH U pellieHnH HeT CyIieCTBeHHBIX OMMOO0K; MPaBUIBLHO C/lelaH BBIOOpP GOPMYII /1Sl peleHuss;
eCTb 00bsICHeHHe pellieHus], HO 3a/Jjaua pellieHa Hepal[MoHaIbHBIM CII0COO0M UM J0TylieHo He Goree
JIByX HeCyllleCTBeHHBIX OIIMOOK, MO/TyYeH BepPHbIM OTBET.

3 BBICTAB/ISAETCS CTY/IEHTY, eC/IU: 3a/laua MOHSTA MPaBUIbHO, B JIOTUUECKOM PaCCyKJeHUU HeT
CYIL[eCTBEHHBIX OIIMOOK, HO [IOMYIIeHbI CyIlleCTBeHHbIe OIIMOKY B BbIOOpe (hopmys nim B
MaTeMaTH4yeCKMX pacueTax; 3ajiaua pellieHa He IMOJIHOCTBIO WK B 0011ieM BUe.

2 BBICTAB/ISAETCS CTYZIEHTY, eC/IM: 3a/laya pellleHa HellpaBU/IbHO, 3a/jaya He pellleHa.

KoHcnekT

[ToArOTOBUTEL KOHCIIEKT 10 TeMe: ['uipou3 comneit

Crynenuarsiii ruaiponus. [TomHelid rugponus. KoHcTaHTa U cTeneHb TUAPOIIN3a, CBSI3b MEXXAY HUMU U
KOHIIeHTparueli pactBopa. Crioco6bl yCcuieHus ¥ TioAaBieHus rugponn3a. O6pa3oBaHue MOMMMePHBIX
MIPOAYKTOB P THAPOJIH3E.

MeTouuecKre MaTepurasbl, OTpe/ieIstoliye MpoLelypy OLieHUBaHUS BLITIOIHEHUS [KOHCTIeKT] paboT

OnucaHve MeTOVKHY OLIeHWBAHUSL: TIPU OL[eHKe HaliCaHus CTY/IeHTOM KOHCIeKTa MaKCUMa/lbHOe
BHHMaHUe C/ieiyeT yensTh C/eyOIIUM aclieKTaM: HaCKO/IbKO TIOJTHO B PACKPBITO COJiepKaHue
Marepuasa, YeTKO ¥ MPaBUILHO JIaHbI OMpe/ie/ieHus], paCKpbITO CoZiepyKaHue TIOHSATHI; BepPHO
VICTI0/Tb30BaHbl HayUHbIe TEPMUHBI; JEeMOHCTPUPYIOTCS BBICOKHMI YPOBEHb YMEHHsI OlepHpOBaTh
Hay4YHbIMU KaTeropusiM U MOHSITUSIMU, aHa/TM3UPOBaTh TEOPETUUYECKYIO0 U MPaKTUUeCKyr0 UH(OPMaLIUio;
00beM TeKCTa ONTUMa/IbHbIN; JIOrMueCcKoe TTI0OCTPOeHUe U CBSI3HOCTh TeKCTa, MOJIHOTa U ITyOrHa
W3/I0)KeHUs MaTepuasa (Hauure KIUeBbIX M0JI0KeHUH, MbIc/ielt), BU3yanu3alius UHPOopMaLiui Kak
pe3ynbTar ee 06paboOTKH (TabMULIbI, CXeMbI, PUCYHKH), ohopmiieHHe (aKKYpPaTHOCTh, COO/TFOIeHe
CTPYKTYpPbl OpUI'MHasIa).
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Kpurepuu onenku (B 6a/1ax) (ZO/DKHBI CTPOTO COOTBETCTBOBATH PEUTHHT IJIaHY 0 MAKC. U MUH.
KOTUY. 6asisioB U TOJIBKO JIJIsl TeX, KTO YUUTCS C UCTI0/Tb30BaHKHEM MO/Y/TbHO-PEUTUHTOBOM CUCTeMbI
00yueHHs ¥ OLIEHKH yCIIeBaeMOCTH CTY/I€HTOB):

— Ha 5 6aJi/IoB OLIEHMBAIOTCSI KOHCTIEKTHI, COJiepKaHre KOTOPbIX OCHOBAHO Ha IyDO0KOM 1 BCECTOPOHHEM
3HaHWUM TeMbl, N3yUeHHOW JINTepPaTypbl, U3/I0)KEHO JIOTUYHO, apTyMEeHTUPOBAHO U B ITOJTHOM 00beme.
OCHOBHbIe TIOHSITHSI, BBIBO/IbI U 000011ieHUs chopMynpoBaHbl yoeguTenbHO U J0Ka3aTe/lbHO. TIOHO
PaCKpBITO COZlep>KaHue MaTepuasa; YeTKO U MPaBU/IbHO JlaHbl OMpe/iesieHus], pacKpbITO CoJiep)KaHue
TIOHATHI; BEPHO KCII0/Ib30BaHbl HAyYHbIE TEPMUHbI; IEMOHCTPUPYIOTCS BBICOKWUN YPOBEHb YMEHUSI
OrepypoBaTh HayUHbIMU KaTeropysiMH, aHa/IM3UpoBaTh MH(GOPMaLMIO, BjlajleHHe HaBbIKaMU
TIPaKTUUeCKOU JiessTelTbHOCTH; 06beM TeKCTa ONTUMa/IbHBIN, TEKCT MOCTPOeH JIOTUYHO U
TI0C/Ie/IOBAaTe/IbHO, MaTepyas paCCMOTPEH TOJTHO U ITTYOOKO (Ha/iuue K/TH0UeBbIX TIOJIOXKEHUM, MBICTIel),
WCTIO/IB3YHOTCS 3/IeMeHThI BU3yasin3alusi “HQopMalvy Kak pe3y/abraT ee 00paboTKu (TabmuLibl, CXeMbl,
PUCYHKH), 0(hOpM/IeHHEe aKKypaTHOe.

— Ha 4 6asisia OLIeHHUBAIOTCS KOHCIIEKThI, B KOTOPBIX PAaCKPLITO OCHOBHOE CO/lepKaHue Mareprara; B
OCHOBHOM I1PaBW/IBHO /laHbI OMpe/iesieHus IOHSATUI 1 UCII0/Ib30BaHbl HayuHble TEPMUHBI; HO B
orpe/ie/IeHUH MOHATUM [JOMyIL|eHbl HETOUHOCTH, UMEIOTCSl He3HauUTe IbHble HapyllleH!s B
TI0C/IeZl0BaTeIbHOCTH U3/I0’KeHHsT; HeOOo/TbIIMe HeJ0CTaTKU TIPU UCTI0/Ib30BaHUH HayUHBIX TEPMUHOB,;
00beM TeKCTa ONTUMa/IbHbIM, TeKCT MOCTPOEH JIOTUYHO, K/TFoueBbIe MOJIOKeHUs He BCe BbiZie/ieHbl
[l0CTaTOUHO YeTKO, 0(hopM/IeHHe aKKypaTHOe.

— Ha 3 6asisia OLIeHUBAIOTCSI KOHCIIEKThI, B KOTOPBIX OTPa)KeHO, TOJIbKO OCHOBHOE, HO
Heroc/e/j0BaTe/lbHOe COZlepyKaHue MaTepuara; onpeziesieHyst MOHATHI HeloCTaTOYHO YeTKHe; YPOBEeHb
yYMeHHUsI OTlepUpOBaTh HayUHbIMU KaTerOpUsiMH, aHa/In31POBaTh WH(POPMALMI0 HeBBICOKUM, HaO/II01at0TCst
npo6esTbl 1 HETOYHOCTH; UMEIOTCS 3HaUMTe/IbHbIe PO0Oebl B M3/I0KeHHH MaTeprasia, BEIBOJBI €/1ab0
apryMeHTHPOBaHbl, B CO/lepyKaHUU JOMYyIeHbl TeopeThueckre ook, O6bem TekcTa oueHb HeGobIIoN
WM Ha00OPOT TpeBkIIIaeT TpeOyeMbli, KJTFOueBble MOJI0’KeHNs He BbiZie/ieHbl. VIMeIoTcst HeZJoueTsl B
oopMIeHUHN.

— Ha 1-2 6Gania OLeHUBAIOTCSI KOHCITEKTHI, B KOTOPBIX He U3/I0)KEHO OCHOBHOE CO/iepyKaHHe MaTepraiia,
U3/10)keHHe (pparMeHTapHOe, He 110C/e/]0BaTe/IbHOe; ONpe/ie/ieHus TIOHATHI He UeTKHe; yPOBEHb YMeHUsI
orepupoBaTh HayUHbIMU KaTeropysiMH, aHa/IM3UpoBaTh MH(GOPMaLMIO, B/laJleHUs] HaBbIKaMU
MIpaKTUUeCKOU [1esiTeIbHOCTH OYeHb HM3KUM. VIMeloTcs HeZloueThbl B 0(hOpM/IEHUH.

Bomnpocs! 111 ceMuHapoB

CeMuHap 10 TeMe OCHOBHbIE K/IaCChl HEOPraHWYeCKUX COeMHEeHUN

[Tnan:

Oxkcupel (oripeziesieHre, KmacCUPUKKAIYs, (DU3UKO-XUMHUUYeCKHe CBOMCTBA, CTIOCOOBI ITO/TyueHwsT)
Kucsors! (onpeziesieHue, kKinaccubrkKanys, GU3NKo-XUMUUeCKre CBOMCTBA, CITIOCOOBI TTOTyUeHHs)
OcHoBaHus (oTipefiesieHre, KacCUMUKKaIus, (GU3NKO-XUMHUYeCKHe CBOMCTBA, CITOCOOBI MOTyUeHUs])
Conu (oripesienieHue, KacCUPUKKaLs, GHU3NKO-XUMHUUeCKHe CBOWCTBA, CITI0COObI TIOTyUYeHHs])
pelilieHue 3a/1a4

MeToguueckre MaTepyrabl, ONpejesolye MpoLeAypy OLleHMBaHHUs OTBeTa Ha CeMUHape

[Ipu oLleHMBaHUM OTBeTa Ha CeMUHape CJieflyeT yZe/sTh BHUMaHye TOMY, HACKOJIbKO ITOJTHO PaCKphITO
cofiepkaHue MaTrepurasia, YeTKO U IPaBU/IbHO JlaHbl Olpeie/IeHNs], PaCKPbITO JIU COZlepyKaHre TIOHSATHH,
BePHO JIM UCIT0/Tb30BaHbl HayuHble TEPMUHBI; UCII0/Ib30BaHbI JIU TIPU OTBeTe paHee MPHUOOpeTeHHbIe
3HaHWS; PACKPBITHI JIU B IPOLIeCCe MPUYNHHO-C/IEICTBEHHBIE CBS3H; 1eMOHCTPUPYIOTCS BBICOKMU
YPOBeHb YMeHHS OTIepUpOBaTh 3HEHUSIMH, aHa/IM3MPOBaTh UH(POPMALIUIO.

Kpurepum o1jeHKH :

- 5 BBICTaBJISIeTCA CTYLEHTY, eC/IU TI0JIHO PaCKpbITO COZlepkaHue MaTeprasia; YeTKO Y IPaBU/IbHO JlaHbl
orpeie/IeHHs], PaCKpbITO COZiepyKaHue IMOHATHM; BePHO UCIIO0/Ib30BaHbl HAyUHble TEDMUHBI; OTBET
CaMOCTOSITe/TbHbIN, UCIIO/Ib30BaHbl PaHee MPUOOpeTeHHbIe 3HaHUsI; PaCKPbIThl IPUUMHHO-CJIe/ICTBEHHbIE
CBSI31; eMOHCTPUPYIOTCS BBICOKHY YPOBEHb YMEHMSI OIePUPOBAaTh HayYHbIMU KaTerOpPUsIMH,
aHaIM3UPOBaTh MH(OPMALHIO;
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- 4 BBICTAB/ISIETCS CTY/I€HTY, €C/IM PAaCKPhITO OCHOBHOE COJiep>kKaHre MaTeprasa; B OCHOBHOM MPaBU/IbHO
JlaHbl OrpefiesieHus TIOHSATHI U UCII0/Ib30BaHbl HAYYHble TEPMHHBI; OTBET CAMOCTOSATe/TbHbIN;
oripeZiesieHUsI IOHATHI HeTloJIHble, OMyll{eHbl He3HauUTe/IbHbIe HapylleH!s B M0C/Ie/l0BaTe/IbHOCTH
U37I0’KeHUsT; HeOosblie HeIoCTaTKY TIPY UCII0/Ib30BaHWK HAYYHBIX TEPMUHOB; J€MOHCTPUPYIOTCS
XOPOLLIMI YPOBEHb YMEHUs1 ONeprpoBaTh HAyUHbIMU KaTeropusiMH, aHa/IM3MpoBaTh MH(OPMaLIO;

- 3 BbICTaB/ISIETCS CTYAEHTY, eC/IM HeloCTaTOUHO PacKphITO OCHOBHOE COZiepykaHue yueOHOro Marepuara,
He TI0C/Ie[JOBaTe/IbHO; OTpe/ie/IeH sl IOHATUI HeZJ0CTaTOYHO YeTKHe; JOMyIIeHbl OIIMOKA ¥ HETOUHOCTH B
VICTI0/Tb30BaHUU HayYHOW TEPMHUHOJIOTHY OTIpe/ie/IeHUsl IOHSATHM; YPOBEHb YMEeHUsI OIlepUpoBaTh
HayUHbIMHU KaTeropusiMH, aHa/IM3MpoBaTh UH(POPMaLU0 HU3KU;

- 2 BbICTaBJISI€TCS CTY/EHTY, eC/IM He PacKphITO CofiepkaHre yueOHOro MaTepuara, U3/10)KeHO
(parmMeHTapHO, OTIpeZie/ieHusl TIOHSATHI He YeTKHe; JOMyIeHbl 3HaunTe/TbHbIe OLIMOKY B MCTI0/Ib30BaHUM
Hay4YHOM TEPMUHOJIOTMM OIpe/ie/ieHrsl TOHSITUM; YPOBEeHb YMEHHsI OTlepMpOBaTh HAyUHbIMU KaTeroprsiMHy,
aHa/IM3MpOBaTh UH(POPMALMI0 OUeHb HU3KUIA.

JIaGopaTropHasi paboTra

JlaboparopHasi pabota Ne OKHCIUTETbHO-BOCCTAHOBUTE/TbHBIE PeaKL[UU

Ifeab pabombi

[TprobpeTeHre HABBIKOB COCTAB/IEHUS YPAaBHEHUM OKHC/TUTE/TbHO-BOCCTaHOBUTE/TbHBIX PeaKIvii;
03HaKOMJIEHHE C 0COOEHHOCTSAMH TIPOTEKAaHUSI OKHUC/TUTE/TbHO-BOCCTAHOBUTETbHBIX PeaKIUi U UX
K/laccu(UKaLen.

OCHOBHBIE TEOPETUYECKMUE TTOJIOKEHU A

OkucnumenbHO-8occmaHosumesnbHasi peakyusi (OBP) — 3To eiUHbIN TIPOLIECC, COCTOSIIIUM U3 ABYX
Pa3HbIX MOMypeakLyii: oTypeakiy OKUC/IeHUs U MOoTypeaKi[ii BOCCTaHOB/IeHHs], KOTOpbIe UAYT
OZJHOBPEMEHHO.

OKucneHue— 3TO MPOLIeCC MOTepPH 3/IEKTPOHOB aTOMOM, MOJIEKY/ION W/TM KOHOM.
BoccmaHoesneHue— 3To TIpoLjecc MpUCOeIMHEHNs 3/IeKTPOHOB aTOMOM, MOJIEKY/ION UJIK MOHOM.
Okucaumenem Ha3bIBaeTCs BellleCTBO, aTOMbI, MOJIEKYJIbI UJTM MOHBI KOTOPOT'O MPUCOEJUHSIIOT 3/IeKTPOHBI:

OkucadTenb BOCCTaHABIHMBAETCS B nmponecce BOCCTaHOBJ/IEHHS.
BoccmaHosumenem Ha3bIBaeTCsl BelleCTBO, dTOMbI, MOJIEKYJ/IBI HJIM HOHBI KOTOPOI'O0 OTAAIOT 3/IEKTPOHBI:

BoccraHoBuUTeIb OKUCIISETCS B IPOLieCCe OKUCIEeHUSI.

Yuco 51eKTPOHOB, OTJAHHBIX BOCCTAHOBUTE/IEM, PABHO UKCITY 37IeKTPOHOB, MPUHATHIX OKUC/IHATEEM.
[Tpu Hanucanum ypaBHeHU OBP ucnonb3yroT fjBa MeTo/ja pacCTaHOBKY KO3((ULIMEHTOB: MeTO/
3/IEKTPOHHOTO OaslaHca ¥ MeTOJ, TTOTypeaKL|i.

Memod 31ekmpoHHO20 banaHca(OKUCUTENBHBIX YHCesT) PACCMOTPUM Ha IpUMepe peakiin

st paccTaHOBKY KO3 ULIMEHTOB BBINOJHSEM Ce[[yIOLue [1eICTBUSI.
1. OmpepensieM 371eMeHTbI, aTOMbl KOTOPBIX U3MEHSIIOT CTelleHb OKHUC/IeHNS

1. Haxogum okucauTe b U BOCCTaHOBUTEb B laHHOM OBP 1 nuiliemM oT/ie/IbHO 3/1eKTPOHHbIe
ypaBHeHUsI TIPOLIeCCOB OKUC/IEHUSI U BOCCTAHOBJ/IEHUSI:

1. YpaBHMBaeM 4MCJIO 3/IEKTPOHOB B MPOLIeCCe OKUC/IEHUS] U BOCCTaHOBJIeHUS (371eKTPOHHBIN
Gananc):

1. Kos@pduimeHTs! 5 1 2 U3 371eKTPOHHBIX YpaBHEHUM NepeHOCHM B MOJeKy/isipHoe ypaBHeHHe OBP:

1. OkoHuUaTesbHO ypaBHMBAeM UHCJIO aTOMOB KaXK/[OTO 3/IeMeHTa B 00eHX YacTsX MOJIEKY/ISIPHOTO
yPaBHEHUS:
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Memoo nonypeakyuti (MOHHO-MOJIEKY/ISIPDHBIM MeTOZ) OCHOBaH Ha COCTaB/IeHUM YpaBHEHUH NPOL{eCCOB
OKMCJIEHUS] M BOCCTAHOBJ/IEHHS C TIOMOILILIO MOHOB ¥ MOJIEKYJI, peasibHO CYLeCTBYIOIMX B pacTBOpe.
CusibHBIe 3/IeKTPOJTUTHI 3alUChIBAIOT B BU/Ie MOHOB, a c/iabble 3/1eKTPOJINThI, ra3bl U MaJlopaCTBOPHUMbIe
BelllecTBa — B BU/le MoJieKy/1. CTeleHb OKUCJIEHNsI aTOMOB He UCIIO/Ib3YH0T, 8 YUUTBIBAIOT 3apsi/bl
peasibHbIX MOHOB U XapaKTep Cpe/ibl, B KOTOPOU U/IeT MPOLieCC OKUCIeHUs UM BOCCTAHOB/IEHUS.
Anrebpanueckyro CyMMy 3apsiioB B JIEBOU M IMPABOM YaCTSIX TMOTypeaKiuii (ITporieCcCoB OKUCIeHUs U
BOCCTaHOBJIEHNSI) YPaBHUBAIOT C [TOMOLLBIO OIpe/ie/IeHHOT0 YMC/la 3/1IeKTPOHOB, KOTOPbIe yUacTBYHOT B
niporjecce. ITocse 3anmcu nonypeaxkui OKAC/IeHUS] U BOCCTAHOBJIEHUS] YPAaBHUBAIOT YHC/IO 3/IeKTPOHOB,
OT/IAHHBIX BOCCTAHOBUTEJIEM U MPUHSATHIX OKUC/IUTE/IEM C TIOMOLLBIO JOTIO/IHUTENbHBIX KO3(Q(PULIMEHTOB
(kaK B MeTOZie 371eKTPOHHOTO OanaHca). C yueToM 3TuX K03((HUIeHTOB 3aMMChIBaOT COKPAIleHHOe
VIOHHO-MOJIEKYJ/ISIDHOE YpaBHeHUe, a 3aTeM M MOoJleKy/sipHoe ypaBHeHre OBP.

Vcnonp3yeM MeToZ, MOy peakLyi J/1s1 TOM JKe peakLjuu:

YroObI CBSI3aTh 4 MOJIb aTOMOB KHC/IOPO/a, TpebyeTcst 8 Mo/ib aTOMOB BOZOpo/ia (TIPOLeCC UeT B KUCIOH
cpeze):

YpaBHMBaeM anrebpanuecKyr CyMMy 3apsioB CJieBa U CIIpaBa:

YroO6bI TOMYUnTh 1 MO/ aTOMOB KHUCIOPO/iA [I7Isl OKUC/IEHUS SOSZ'AOSO 42', Tpebyetcst 1 MoJb

mosekyH, O(mpoLiecc uzeT B KUCION cpefie):

YpaBHMBaeM anreOpanuecKyr CyMMYy 3apsiloB CJieBa U CIIpaBa:

Terneps ypaBHHBaeM UKMCJIO 3JIEKTPOHOB B TMOTypPeaKLUsIX OKUC/IEHHUS U BOCCTAHOB/IEHUS U T0TydyaemM
COKpaujeHHoe UOHHO-Mo/eKynapHoe ypasHeHue OBP:

3anuceiBaeM MoJieKy/sipHoe ypaBHeHUe OBP:

METOIVKA SKCITEPUMEHTA U TTOPAIOK BBITIO/THEHW ST PABOTHBI

ITpubopbi, 060pydosaHue u peakmuebl

CriupTOBKa, IITAaTUB C MPOOUPKaMU, MUTIETKA Ha 2 MIL

Kpucransnel coneii (CynbGuT HaTpus Na2803’ HuTput HaTpussNaNO,,, 6pomua Kanus KBr, Hoaus kanus

KI), UMHK, Me/lb, KOHLIEHTPUPOBAaHHbIA 1 Pa30aB/eHHbIM PaCTBOPbI CepHOI K1ucaoTel H,SO,,
KOHLIEHTPUPOBAHHbIH U Pa3baB/eHHbIl PacTBOPbI a30THOM KUCIOTHIHNO 5, KOHLIEHTPUPOBAHHBIH PAaCTBOP
wjesiour NaOH, pacTBop nepmanrasara kammst KMnO ,, pactBop auxpomara kamus K,Cr,O-, pacTBop
nozuza kanust Kl, pacreop Hurpura HatpussiNaNO,, pacTBop cynbdura HarpusiNa,SO,, pacTBop
cynbuza HaTpusiNa, S, pactBop nepokcuza Bogopoga H,O,, pacTBop kKpaxmasna (B Kare/bHULe),
pacTBop cynbdara xesnesa (I[)FeSO,, pactop xsopuza 6apus BaCl,, pactop cysbgara meau (I1)
CuSO,.

Onbim 1. CpagHeHue 80ccmaHogume/1bHOU AKMU8HOCMU 2a/102eHU008

Iposodumb 8 ebimsidicHOM wikagy!

B ozpHy nipoOupKy romecTrTe HeOObII0e KOJTMUeCTBO KPUCTA/TMUeCKOro OpomMu/a Kausi, B APYTYIO —
CTOJIBKO >Ke uoaua Kamus. B 06e mpobupku nobaBbTe 1 — 2 MJT KOHIIEHTPUPOBAHHOW C€PHOU KHUCIOTHI.
OG6paruTe BHUMaHKe Ha 00pa3oBaHUe OKPAIIEHHBIX TPOJYKTOB U Ta30B C Pe3KUMH 3arlaXaMu.
CocTaBbTe 3/1eKTPOHHbBIE YPABHEHUS TPOLIeCCOB OKUC/IEHUS] U BOCCTAHOBJIEHUS, PACCTaBbTe

KO3 GUIMEHTBI METOIOM 3/IEKTPOHHOTO OasaHca:
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KakyMu oKMCIUTe/TbHO-BOCCTAHOBUTE/IBHEIMU CBOMCTBAMU o6na,qa}0T FaJ'IOFeHI/I,E[-I/IOHbI? HO‘-IEMY?

Cpenaiite BbIBOJ, 00 OTHOCUTe/IbHOW akKTHBHOCTH Broul'™.

[TosicHuTe BBIBOJI, MPOAHAIM3UPOBAB B3aMMHOE PaCIio/ioKeHHe 371eMeHToB Bruls neproguueckoi
cucreme [1.11. MengeneeBa. K kakomy TUIy pUHAJJIeXUT KaK/ash U3 OKACIUTE/IBHO-
BOCCT@HOBUTE/IbHBIX pPeaKLyii?

Onbim 2. U3yueHue oKucaume/nabHol akKmueHOCMU NepMaH2aHama Kasausi 8 pazHbix cpeoax
Hareiite B Tp1 NpoOUpKH 110 2 M1 pacTBopa nepmatradara Kanust (KMnO,). [l Ipurotos/ieHust

KHCJIOW, HeUTpa/IbHOM U I1[e/IOYHOM peakLMOHHBIX CpeJ| B IePBYI0 IPOOUPKY A0OaBbTe 2 M
pa30aB/IeHHOM CepHOM KHMCJIOThI, BTOPYIO MPOOUPKY OCTaBbTe 6e3 3MeHeHUH, B TPeThio — fio0aBbTe 4 M
KOHLIEHTPUPOBAHHOI0 pacTBopa 1jesioun NaOH.

[Toce 3TOTO MPOBEIUTE PEAKIIHIO: A00ABBTE B KaXKAYIO ITPOOMPKY HEOO/IbIII0e KOJITUeCTBO
KPUCTA/LIAYECKOro Cynbdura Hatpust Na,SO,(cysbdar xesesa, HUTPUT Hatpust). [lepemeaiite

peaklMOHHYI0 cMecb. OTMeTbTe U3MeHeHus LiBeTa pacTBOPOB. CpaBHUTE LBeT I1epBOro pacTBopa C
I[BETOM pacTBopa Kakoro-mbo coegunenusi Mn(II). B kakom cinyuae HabmrofaeTcst obOpa3oBaHue ocajka?
CocraBbTe 3/1eKTPOHHbIE YPaBHEeHUS TPOL[eCCOB OKMC/IeHUS] M BOCCTAHOB/IEHHS], paCCTaBbTe

K03 PHULIMEeHTBI METOJOM 3/IEKTPOHHOTO OaaHca:

Kakue crereHr OKUC/IeHUs TPUOOpeTaeT aToOM MapraHija B KaXKIoi u3 Tpex peakiuii? Crenaiite BEIBOJ, O
rybune BocctaHoBneHuss KMnO, B 3aBUCMMOCTH OT XapakTepa cpefibl. K KakoMy TUITy TIDMHa/I/IeXar

JaHHbIe OKMC/INTE/IBHO-BOCCTAHOBUTE/IbHbBIE peaKI_[I/II/I?

Onbim 3. U3yueHue oKuc/aumeabHO-80CCMAHO8UMe/IbHBIX C80LICME8 cOeOUHeHULl XpoMa
IIpogodumb 8 ebimsdcHOM wKagy!
B npoGupky Haneiite 2 — 3 M1 pactBopa guxpomara kaus (K,Cr,0.) 1 CTo/BKO ke pa3baBieHHOM

CepHOM KACIOTHL. K mMostyyeHHOM cMeCH 10 KarisiM 00aBsiiiTe CBEKEIPUTOTOB/IEHHBIN PaCTBOP
cynbgara xernesa (II) FeSO 0 0bpasoBatust yCTONUMBON OKPACKK pacTBopa.

Habsmiozjaiite n3MeHeHue 1jBeTa pacTBopa. CpaBHUTE €ro C [IBETOM PAaCTBOPOB coeuHeHHM xpoma. O6
00pa3oBaHUM KaKWX NOHOB OH CBU/IETE/ILCTBYeT?

CocTaBbTe 3/71eKTPOHHbIE YpaBHEHUsI TIPOLIeCCOB OKUCIeHUS] U BOCCTAaHOB/IEHUS], paCCTaBbTe

K03 pULIMEeHTHI METOJOM 3/IEKTPOHHOTO OaaHca:

CenaiiTe BbIBOJ, O MOBeJieHUH coeiiHeHUM xpoMa (V1) B OKMC/IUTe/IbHO-BOCCTAaHOBUTETBHBIX PeaKLUsIX.
K Kakomy TUIy OTHOCHUTCS IaHHAsl OKUC/TUTeTbHO-BOCCTAaHOBUTE TbHAs peaKLIUs?

Onbim 4. U3yueHue oKuc/umeabHO-80CCMAaHO8UMe/1bHOU 080liCIN8eHHOCMU HUMpuUma Hampust

B opHy nipobupky Hasneiite 1 — 2 My pactBopa nozauza kanusi (KI) u paBHbIii 00bem pa3baBieHHOM
CepHOM KUCIOThI, a 3aTeM npubasbTe 2 — 3 Myl pacTBopa Hurputa Hatpus (NaNO,). Kak nsmensieTcs

oKpacka pactBopa? Kakoii ra3 BoiziesiseTcs?
B npyryto npobupky Haseiire 1 — 2 Mz pactBopa auxpomara kamus (K,Cr,0.), 1BoliHol 00bem

pa3baB/eHHOM CEPHON KUC/IOThI U 4 — 5 MJT pacTBopa HuTpuTa HarpusiNaNO.,.

YeM 00BsICHSIETCS M3MEHEeHNe OKPaCKH pacTBopa (CpaBHHTE ee C OKpaCKoi UMetoIuxcs B Bariem
pacriopsbkeHHUU CoeIMHeHU XpoMma)?

Kakyto posb BBITIONHSIET HUTPUT HATPHSI B KXK/IOW M3 PeaKIiuii, YeM 3TO MOXXHO OOBSICHUTD?
CocTaBbTe 3/1eKTPOHHbIE YPABHEHUsI TIPOLIeCCOB OKUC/IEHUS] U BOCCTAHOBJIEHUs], PACCTaBbTe

KO3 GUIMEHTHI METO/IOM 3/IEKTPOHHOTO DasaHca:
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K KaKOMY THUITY OTHOCATCA AdHHbIE€ OKHUC/INTE/IbBHO-BOCCTAHOBUTEJ/IbHBIE peaKL[I/II/I?

Onbim 5. U3yueHue oKucaumeabHO-80CCMaHosumenbHoll 0eotlicmeeHHOCMU Cy/l1bpuma Hampus
IIpurorossre 2-3 M1 pacTBopa Cy/bura Hatpust (Na,SO,), pasfesnure ero 1omnosjam, OTIMB YacTb B

Apyryto rnpobupky. K ofiHO# yacTy pacTBopa rpusieiiTe Takoi ke 06bemM pa3baBieHHOM CepHOU KUCIOThI
U 100aB/siTe M0 Karuisam pacTeop auxpomara kamus (K,Cr,0.) 10 moyueHus yCTOMUMBOM OKPacKu

pacTBopa.
Ko BTOpO# yacTH pacTBopa Cy/ibhrTa HaTpHsi A00aBbTe PaBHBIN 00beM pa30aBIeHHON CEPHOM KMC/IOTHI U
1-2 mn pactBopa cynbduza Harpust (Na,S). Uto Habmronaetcs?

Kakyto posb BBITIONHSET CYy/Ib(GUT HATPHUS B KXKI0M U3 Peakivid, YeM 3TO MO)KHO OObSCHUTDH?
CocTaBbTe 371eKTPOHHbIE YpaBHEHUS TIPOI[eCCOB OKUCIeHUS] U BOCCTAaHOB/IEHHS], paCCTaBbTe
K03 PHULIMEHTBI METOJOM 3/IEKTPOHHOTO OaaHca:

K KdKOMY TUITY OKHUC/IUTE/IbHO-BOCCTAHOBUTE/IBHBIX peaKL[I/Iﬁ MpUHaA/1eXaT I,Z[EIHHIJIE?

Onbtm 6. U3yueHue oKuc/1umesnabHoO-80CCMAaHo8umMe/bHOL 080LICINE8EHHOCMU NepoKcuda 000poda
B nie npoGKpKy HaseiTe 1o 2 MJ pacTBopa rnepokcuza sogopoza (H,O,) ¥ CTo/bKo ke pa3baBieHHOwM

CepHOM KUCJIOTBHI.

B niepByto go6aBsre 1 — 2 mut pactBopa uogusa kanus (KI) u 1 — 2 kari pactBopa Kpaxmasa. O yem
CBU/IeTe/IbCTBYeT U3MeHeHHe OKPacKu Kpaxmasa?

Bo BTopyto npobupKy nprbaBJisiiiTe 1o KarvisM pacTBOP MepMaHraHata Kaaus. Yrto HabopaeTcs? Uem
3TO MOXXHO OOBSICHUTE?

Kakyto ponb urpaet nepokcui Bofopoza B Kaxzaour peakjuu? [ToueMy 3T0 BO3MOXKHO?

CocraBbTe 3/1eKTPOHHBIE YpaBHEHUSI NIPOLIeCCOB OKUC/IEHUS] U BOCCTaHOBJIEHUS], paCCTaBbTe
K03((pULIMEeHTBI METOJOM 3/IEKTPOHHOTO OaaHca:

K KakoMy THIy OKUC/TUTETbHO-BOCCTAHOBUTE/TbHBIX PEAKIIMM OTHOCSTCS JaHHbIE?
Onbim 7. U3yueHue peakyuu memas106 ¢ CepHOLl KUc/10moti

IIpogodumn 8 ebimsdcHOM wKagy!

[TomecTuTe B KaXKAYIO U3 ABYX MPOOUPOK 10 HEOOJIBIIOMY KyCOUKY IJMHKA ¥ MeJJHOM CTPYKKH.
OcTtopoykHo npubaBkTe 110 2 MJT pa3baB/ieHHOM CepHOM KUC/IOTHL. B KakoM ciiyyae peakiiyisi He UJeT?
[Touemy?

[ToBTOpUTE OTIBIT, 3aMeHUB pa30aBIeHHYI0 KUC/IOTY Ha KOHLIEHTpUPOBaHHY0. CpaBHHUTe 3araxu
BBI/IeJISTFOIL{MXCS Ta3000pa3HbIX TIPOZYKTOB.

CocTaBbTe 3/1eKTPOHHbIE YPaBHEHUsI MPOLIeCCOB OKMC/IEHUS] U BOCCTAHOBJIEHUs], PACCTaBbTe

K03 pUIeHTHI METOIOM 37IeKTPOHHOTO OanaHca:

Cpenaiite 000011I€HHBIN BBIBO/| O BIUSHUY TTPUPO/IbI MeTa/lIa Ha OKUC/TUTE/TbHBIE CBOHCTBA CEPHOU
KUCJIOTBI U O pa3/inuvy TOBeIeHUs1 CePHOM KMCJ/IOThI B 3aBUCUMOCTHU OT ee KOHL|eHTpal[1H.

Onbim 8. U3yueHue peakyuu Memas106 ¢ a30mMHoU Kucaomou

ITpogodumb & 8bimsdicHoM wkagy!

[TomecTHTe B KaXKYI0 M3 [IByX NTPOOMPOK 10 HEOOJIBIIIOMY KYyCOUKY MeJHOM CTPY>KKU. B ofiHy U3 HUX
nobaBbTe 2 MuT pa30aBeHHOM a30THOM KUC/IOTHI, @ B IPYTYIO — CTOJIBKO >Ke KOHIIeHTPUPOBAHHOW a30THOU
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KUCITOTHI. [1epByto mpoOMpPKy MOXKHO C/1erkKa HarpeTh Ha IJIaMeHU CIIMPTOBKHU, eC/TM PeaKLus He
HauMHAeTCsl.

Yro Habmogaetcs? CpaBHUTE IBET PaCTBOPOB U BBI/IEISIFOIIMXCS Ta3000pa3HBIX MPOYKTOB.
CocTaBbTe 3/1eKTPOHHbIE YPaBHEHUsI MPOLIeCCOB OKUC/IEHUS] U BOCCTAHOBJIEHUs], PACCTaBbTe
K03 pUI[IeHTHI METOIOM 37IeKTPOHHOTO OanaHca:

C,qenaf/iTe BBIBO/| O pA3/IMUYHOM I10B€JE€HNN a30THOM KHCJIOThHI B OKHC/IUTEIEHO-BOCCTAHOBUTETLHBIX
peakluAax B 3aBUCUMOCTH OT €€ KOHLI€HTPaLl1uH.

KoumposbHbie éonpocbl u 3a0aHust

Kakue peakiiyy Ha3bIBatOTCsl OKUCIUTE/IbHO-BOCCTAHOBUTE/IbHBIMU?

Uro Takoe nporecc okucieHus? [Iporecc BoccraHOBIeHUA?

UTo Ha3bIBaeTCsl BOCCTaHOBUTeNIeM? OkucuTenem?

UTo Takoe cTerneHb OKMCIeHHA? Kak MOKHO pacCuuTarh CTelleH OKUC/IeHUsI aTOMOB B

XUMHUUYECKUX COeIUHEHUSX?

Kak usMeHsieTcs cTeneHb OKMCIEHUS] aTOMOB B XO/le OKHUC/IEHUSI /T BOCCTaHOBJIEHUS?

Kak 3aBuCHT NoBeZieHHe BelleCcTBa B OKUC/IUTE/IbHO-BOCCTAHOBUTE/IBHOM peakLiy OT CTereHel

OKMCJIeHUs1 aTOMOB, BXOJALLIMX B ero coctaB? Kakue BeljecTBa MposB/ISIOT CBOMCTBA TOIBKO

okucnuteneid? Tombko BoccTaHOBUTe e ? OKUCINTebHO-BOCCTAHOBUTEIBHYIO JBOMCTBEHHOCTD?

7. Kak MOXXHO OTIpeZie/TUTh, KaKue MPOAYKThI 00pa3yroTCs B X0/le OKUC/TATE/TEHO-

BOCCTaHOBUTE/IbHOW peakLyiu?

Kakue Tumnbl OKMC/IMTe/TbHO-BOCCTaHOBUTE/IBHBIX PeakLiid BaM U3BeCTHBbI?

9. B uyeM CyI[HOCTh MeTO/]a 3/IEKTPOHHOTO OaaHca? KakoB MOpsiIOK AeMCTBUIM TPU COCTaBIeHUH
ypaBHEHHUsI PeakIiy 3TUM CTrIocobomM?

10. B uem cymiHoCTh MeTOoZia oaypeakijuii? KakoB Mopsi/ioK [elCTBUM MPY COCTaB/IeHWN ypaBHeHUsI
peakLiuK 3TUM criocobom?

bl S

oo

®

MeToauuecKre MaTeprasbl, ONpe/Iesolye poLeypy OLleHUBaHKS BbINO/HeHUs [JTabopaTopHast
pabora] pabor

OrnucaHye MeTOIUKY OLIeHUBAHUS BBITIO/IHEHHsI TabopaTOPHBIX paboT: OljeHKa 3a BHITIO/THEHHE
nabopaTopHBIX PaboT CTaBUTCS HA OCHOBAHWH 3HAHUS TEOPETUYeCKOTO MaTepuraa Mo TemMe paboThl,
YMeHUI ¥ HaBBIKOB MPUMEHEHUs 3HaHWI Ha MPaKTHKe, paboThl ¢ 000pyJ0BaHUeM, aHATU3UPOBaTh
pe3y/bTarhl paboThI.

Kpurepuu oueHku (B 6a/1ax):

- 5 6asIoB BLICTAB/ISIETCS CTY/IEHTY, eCJIA JeMOHCTPUPYIOTCS 3HAHUS TeMBI, LIeJIU U 3a/ja4 J1abopaTopHOH
pabotel, X0z paboThl, IEMOHCTPUPYETCS TIOJHOE 3HaHKe TeOpeTHYeCKOro MaTrepuara Io TemMe
nabopatopHoii paboTkI (B Mporjecce 00CYKAeHus, PU OTBETe Ha KOHTPOJIbHBIE BOTIPOCHI);
JeMOHCTPUPYIOTCSI yMEeHUsI ¥ HaBbIKK PaOOTHI C KOMITBIOTEPOM U rpaduueCKUMH PeAaKTOPaMH,
NIpUMeHEeHVsI 3HAHUSI Ha TIPAaKTHKe, aHa/T|3a Pe3y/ibTaToB paboThl U (OPMYIMPOBAHUE BBIBOZIOB, B/Ia/ieHHe
HaBbIKaMU TIPUKJIA/IHOM /IesiTe/TIbHOCTHY;

- 4 Gana BBICTABJISIETCS CTYAEHTY, eC/IU IEMOHCTPUPYIOTCS 3HaHUSI TEMBI, 11e/I1 U 3a7iau JJabopaTopHOM
pabotel, Xofa paboThl, IEMOHCTPUPYETCS HeloIHoe 3HaHue (pakTHU4YeCKOro MaTeprasa Io TemMe
nabopatopHoii paboTkI (B Mporjecce 00CYKAeHus, PU OTBETe Ha KOHTPOJIbHBIE BOTIPOCHI);
JIeMOHCTPHUPYIOTCSI HEKOTOpPbIE HeZOCTaTKH YMeHHs pab0oTaTh C C KOMITBIOTEPOM U rpaduueCKUMHA
pe/lakTopaMu, IPUMEHSITh 3HaHUs Ha MPAKTHKe, HeJJOCTAaTKU B/Ia/|eHHs] HAaBbIKAMU MTPUKJIAIHON
JiesiTe/IbHOCTH U CITIOCOOHOCTH aHA/IM3UPOBAaTh Pe3y/bTaThl Pab0ThI, (HOPMY/TMPOBATh BBHIBOJBI,
TIPOC/IEXKUBATh IPUUHUHHO-CJIe[ICTBEHHbIE CBSI3U;

- 3 6ana BBICTAB/SAETCS CTYAEHTY, eC/IU IeMOHCTPUPYIOTCSI HeTIO/THbIe 3HAHUS Lie/IM U 3afiau
nabopatopHoi paboTkI, X0fia PabOTHI, IEMOHCTPUPYETCS HETIOTHOE, HECUCTEMHOE 3HaHHUe
TeopeTHUeCKOro Marepuasa 1o Teme slabopaTopHoi paboTh! (B mporjecce 06CyKieHus, IPH OTBEeTe Ha
KOHTDOJIbHBIE BOTIPOCHI); A€MOHCTPUPYIOTCS 3aMeTHbIE HeIOCTaTKU B YMEHUH PaboTaTh C KOMITBEOTEPOM
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Y rpapyuecKuMM peJjlakTopaMu, MPUMEeHSITh 3HaHUsI Ha MPaKTHUKe, HeZJ0OCTaTOUHO BraJieeT HaBblKaMu
TIPUKJIaIHON JIeITe/TbHOCTH, CTIOCOOHOCTBIO aHA/IM3UPOBaTh Pe3y/ibTaThl paboThl M POPMYTUPOBATh
BBIBO/IbI, TIPOC/IEXKUBATh IPUUMHHO-CJIe/ICTBEHHBIE CBSI3U;

- 0-2 Gania BBICTAB/ISIETCS CTY/I€HTY, €C/IU JeMOHCTPUPYIOTCSI TIOJTHO@ WJTH TTOUTH TO0JTHOe OTCYTCTBHE
3HaHWS e/ U 3a7a4 1abopaTopHoi paboTel, Xozia paboTel, 1eMOHCTPUPYETCS TIOJTHOe U/IH TIOUTH TTOJTHOEe
OTCYTCTBHe 3HaHUs TeOpPeTUUeCKOro MaTepuaJia 1o Teme jiabopaTtopHoii paboThI (B Tiporiecce
00Cy>K/ieHvsI, TIPH OTBeTe Ha KOHTPOJIbHBIE BOIIPOCHI); ZEMOHCTPUPYIOTCS 3HAUMTe/bHbIe HeZOCTAaTKU
yMeHHusi paboTaTh C KOMITbIOTEPOM UM rpadruecKUMU peJJakTOpaMu, NPUMEeHSITh 3HaHUsI Ha TPAKTHKe,
B/IafleHUs HaBbIKaMU TIPUK/IaZIHOU JeATebHOCTH, CIIOCOOHOCTH aHA/IM3HUPOBATh Pe3y/IbTaThl Pad0THI U
(hopmMy/IMpoBaTh BLIBO/IbI, TIPOC/IEXKUBATEH PUUMHHO-CJIE/ICTBEHHbIE CBSI3U.

3auer

3aueT sABJISIeTCS OLIEHOYHBIM CpPpeCTBOM /[1jIdd BCEX 3TAIIOB OCBOEHUA KOMHETEHHHﬁ.

[IprMmepHbIe BOPOCHI K 3a4eTy, 2 Kypc / 3 ceMecTp

Nk wn =

10.
11.

12.

13.
14.

15.
16.
17.

18.
19.
20.
21.
22.

Onpegenenve u npeaMmeT XUMUA. OCHOBHBIE 3Tarlbl pa3BUTHS XUMUH.

OCHOBHBIE [10/10)KeHUST aTOMHO-MOJIEKYJIIPHOTO YUYeHUSI.

3aKOH MOCTOSIHCTBA cOoCcTaBa. XUMuyeckue opmyssl. MosnsipHast Macca.

3aKOH COXpaHeHUs1 MacCChl BellleCcTB. XUMHUYeCKUe YpaBHeHUs..

3akoH ABorazpo. MosisipHbIii 00BeM Ta30B.

Crpoenue atom. CoBpemeHHasi MOZle/Ib CTPOeHUs aToMa. KBaHTOBbIe unc/ia

[Tepropnuecknii 3aKOH U NepUOANYeCKast CUCTeMa XUMUYeCKuX 1eMeHToB [I.V1. Menpeneesa.
3HaueHue TepuoAuYeCcKor CUCTeMbl XMMUUeCKUX 3yieMeHTOB [1.M1. MeHieneeBa.

XuMuyeckasi CBsI3b M CTPOEHMe BelljeCTBa. THITbl XMMUUeCKOU CBSI3U: KOBajIeHTHasl, UOHHas,
MeTaJl/In4yeckKasl, BOZOPOJHasl.

MexaHn3m 00pa30BaHMsI KOBAaJIEHTHOU CBSI3M: K/IaCCUUECKUH, JOHOPHO-aKIeNTTOPHBINA. DHEepPrust
XMMHUYECKOM CBSI3U, KDAaTHOCThH CBSI3M.

TUIbI KPUCTA/ZIMUECKUX PeLleTOK: aTOMHasl, MOJIeKyJ/IsipHasi, MeTa/l/lnuecKasi, MOHHas.
BakHel1ve Kjaccbl HEOPraHUUeCKUX BeIleCTB: MPOCThIe BellleCTBa, OKCU/IbI, KUCJIOTHI,
OCHOBAaHHUS$1, COJIM, UX ONpeZiesieHNst Y K1acCU(pUKaLs.

Knaccugukaius xumuuecknx peakiyi. [TIprBejute npyuMepsl pa3HbIX TUIIOB XUMHUYECKHUX
peaxiuu.

[Tonstue o pactBopax. Knaccugukaius pactsopos. IIponecc pactBopeHusi.

KonmuecTBeHHas xapakTepuCTHKa COCTaBa paCTBOPOB: MacCOBasl Zl0/1sl pAaCTBOPEHHOI'0 BellleCTBa,
MOJISIpHast KOHL[eHTpaL1sl pacTBOpa.

OnekTponTUyeckas aucconuanys. CreneHb AUCCOLMALIMN.

Peakiiun obMeHa B BOJJHBIX paCTBOpPax /1eKTPO/IMTOB. VIOHHbIe peaKl[ii U ypaBHEeHHsI.
Hucconmanus Boabl. BonopogHsiii nokasaress (pH pactBopos). Cpefja BOAHBIX paCTBOPOB
JIeKTPOJIUTOB.

I'mpponus conen.

OKUC/IMTeTbHO-BOCCTaHOBUTe IbHbIe peakiuu. Tursl OBP.

OmneKTpo/r3 pacrasa U pacTBopa

OHTAaJIBIINUA U SHTPONUS. 3aKOHbI TepMOJWHAMUKYU

XuMHuecKasi KHHeTHKa. 3aBUCUMOCTb CKOPOCTH XMMHUUeCKOW peakliy OT pa3/UuyHbIXb (PAKTOPOB

MeToanueckye MaTepuaibl, Orpe/esisitolye MpoLeypy OLieHUBaHUs 3aueTa

3ayeT BBICTABJISIETCS TI0 PEUTUHTY, B 3aBUCUMOCTH OT 3 deKTUBHOCTH pabOThI B TIPOLjecCe W3yueHust
JUCLIATUTAHBI, UTO OTIpe/Ie/sieTCsl KOIMYeCTBOM HaOpaHHBIX 0AJIIOB 3a BCe BU/IBI 3a/laHUH TEKYILETO U
py6e>kHOTO KOHTpOJIsi3auTeHO — 0T 60 fio 110 6asoBHe 3auteHo — ot 0 10 59 GasioB.
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1. YueGHO-MeToaNYecKOe U HH(GOPMALIMOHHOE 00ecredeHne JUCIHUITHHBI

5.1. IlepeueHb OCHOBHOM U AONIO/THUTE/ILHON y4eOHO TUTepaTypbl, HEOOX0AMMOH /I/Isl 0CBOEHHSA

1.

v

~

AVCIMILIMHbBI
OcHoBHas uTeparypa

[MaBnoB, H. H. O6mast 1 HeopraHuueckasi XuMusi [ DneKTpoHHbIN pecypc] : yuebnuk / H. H.

[TaBnoB .— 3-e u3A., ucnp. u gomn. — CII6. : Jlans, 2011 .— 496 c. — .—

<URL:http://e.lanbook.com/books/element.php?pl1_id=4034>.

JlonosiHUTe/IbHASA TUTepaTypa
CgepgyioBa, H.J]. O6111asi u HeopraHndeckast XMMUsI: SKCIIepUMeHTaIbHbIe 3alaui U YIIpayKHeHHs!
[SnekTponHsIi pecypc] : yuebHoe ocobue / H.[l. CBepgoBa. — DeKTpoH. fgaH. — CaHKT-
[Metepbypr : Jlanb, 2013. — 352 c. — Pexxum pocryma: https://e.lanbook.com/book/13007

5.2. [TepeueHnb pecypcoB HHGOPMAI[HOHHO-TeIeKOMMYHHKAI[UOHHOM ceTU «/IHTepHeT» U

nporpaMMHOro OGECHE'-IEHI/IH, HEOGXOJII/IMBIX AJIsA OCBOEHUA JUCIHUII/IMHbI

HayuHnast snekrponHas 6u6moreka eLIBRARY.RU [OnekTpoHHbI# pecypc]. — Pexxum goctyma:
https://elibrary.ru/.

OnekTpoHHas 6ub/MoTeuHast cructeMa «JIaHb» [DeKTpoHHBIHN pecypc]. — Pexxum goctyma: https://
e.lanbook.com/.

YHuBepcureTckas bubmoreka oHnaiiH biblioclub.ru [SnekTponHbIi pecypc]. — Pexxum gocTyra:
http://biblioclub.ru/.

OnekTpoHHas 6ubmoreka YYHuUT [OnekTpoHHBIN pecypc]. — Pexxum gocTyma:
https://elib.bashedu.ru/.

Poccutickasi rocynapcTBeHHasi OubmoTeka [OneKTpoHHbIN pecypc]. — Pexxum foctymna:
https:/www.rsl.ru/.

HatmoHasnbHast anekTpoHHasi 6ubmoTeka [O1eKTpoHHbIN pecypc]. — Pexxum foctyna: https:/xn--
90ax2c.xn--plai/viewers/.

HarmoHasnbHas rniat¢opma oTKpeIToro oopazoBaHust npoed.ru [DieKTpoHHBIHN pecypc]. — Pexxum
pocryna: http:/npoed.ru/.

OnekrpoHHoe obpa3oBaHue Pecrybmku Baiikoproctan [O1eKTpoHHBIHN pecypc]. — Pexxum
pocrymna: https://edu.bashkortostan.ru/.

WHupopmarmoHHo-npaBoBoii noptan ['apanT.py [DeKTpoHHbIN pecypc]. — Pexxum pocrtyna: http://
www.garant.ru/.

IIporpaMMHoe obecrieueHue

YITP3A "3Okonor" 4.0, Moaysns "3actporika u Beicota’, moayins "I'MMC-Crangapt” - JloroBop
Ne33-VIII-2018 ot 30.08.2018r.

Office Professional Plus - Jorosop Ne0301100003620000022 ot 29.06.2020, [JoroBop Ne 2159-
[10/2021 ot 15.06.2021, Joroeop Ne32110448500 ot 30.07.2021

Windows - [JoroBop Ne0301100003620000022 ot 29.06.2020, Joroop Ne 2159- [10/2021 ot
15.06.2021, Jorosop Ne32110448500 ot 30.07.2021

ACD/ChemSketch - becrinatHas nuuensus https://www.acdlabs.com/solutions/academia/
Maremarudeckuii maker Maxima - BecriyiatHast iuiieH3ust
http://maxima.sourceforge.net/ru/index.html

MaremaTtuueckuii naket Scalib - becrniiatHas nuiensus https://www.scilab.org/about/scilab-open-
source-software

Pascalabc, Pascal ABC.NET - BecrisiaTHast iviieH3us https://pascal-abc.ru, http://pascalabc.net
Fenix server academy - JoroBop 6/1 ot 06.09.2018r.
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9. IIporpamma asst 06paboTku ssMp criekTpoB SpinWorks - BecrinatHast nutjeH3ust
https://fen.nsu.ru/nmr/index.php?option=com_content&view=article&id=3&Itemid=4

6. MaTEpI/IaJIbHO-TEXHI/I‘lECKaﬂ 6838, HEOGXOJI[I/IMHH AJIA OCyIIeCTB/IEHUSA 06pa30BaTeJ'le0I‘0

npouecca o JUCIUNIHHe

HanmeHoBanue
CrelaIn3upPOBaHHBIX
ayIMTOPU, KAOMHETOB,
naboparopwuii

Bup 3ansTuii

HaumeHoBaHue 060pynoBaHus,
MIPOrpaMMHOTO 0becrieueHust

Aynutopus 11(b®)

JlekumonHas, CemuHapckas, s
KOHCY/IbTalMH, [I/11 KOHTPO/S U
arrecralyu

KommyTarop d-link , uctounrk
6ecriepeboitHOr0 TTMTAaHUS apc,
KOMITBIOTEPEI B cOOpe, yueOHast
Me06esb, J0CKa.
[TporpammMHOe obecrieueHue
1. YIIP3A "3Okonor" 4.0,
Mopyns "3acTpoiika u
BbICcOTA", MoAysb "T'IC-

Crangapt"

2. Office Professional Plus

3. ACD/ChemSketch

4. MaremMaTUueCKUi NakeT
Maxima

5. MareMaTHueCcKUH TakeT
Scalib

6. Pascalabc,

Pascal ABC.NET

Fenix server academy

8. IIporpamma ais
00paboTKH sIMp CITeKTPOB
SpinWorks

~

Aynutopus 22(bD)

JlexunoHHast, CemuHapckas, s
KOHCY/IbTaliH, 111 KOHTPO/IA U
arrecraluu

Celi(h, MyBTHMEUATIPOEKTOD ,
OapomeTp, XUMHUeCKasi TIOCy/a,
Habop XMMHYeCKUX PeakTHUBOB,
MeJULIMHCKasl anTeuka, Cpe/iCTBa
TM0KapOTYLIeHHUs], TUTUTKA
y/IeKTpruUeckKas, yuebHasi MmeOeJb,
yueOHO-HarIsiJHbIe MaTepyaJIbl,
Habop apeoMeTpoB, yueOHO-
MeTo/[uuecKre MaTepyarbl, Kadg
BBITSDKHOM P/TT KEPAMOTPaHUT
BCTPOEHHHBIN BeHTU/ISITOP, Habop
nabopaToOpHBIX TEPMOMETPOB,
Beck! hl-200 ¢ 6710KOM nUTaHK,
arnmapar Kura, ra3oMeTp,
HaCTeHHbIN KpaH /st
MPOEKTOopa, AOCKa.

Aynutopus 23(b®P)

JlekumonHas, CemuHapckas, s
KOHCY/IbTauui, [11s1 KOHTpOJIsi U
arTecTaluuu

Iocka, yueOHasi Me0OeJb,
XUMUUeCKas 1ocy/a,
HMHTepaKTUBHasl [I0CKa,
MY/ILTUMEeMATIPOEKTOp, Habop
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"HeopraHuka', Habop
"opraHuka', mKag BBITSDKHOMH,
yueOHO-MeTouuecKast
nTeparypa, MeJULIMHCKast
anreuka, Cpe/icTBa
MOXKapoTy1LIeHus], yuebHo-
HarvIsiiHble KOJ/UIeKLMY, yueOHO-
HarIsAHbIe TOCOCOusI.

Aynutopus 34(b®P)

[ nst KOHCy/IbTaLui

MOHHTOp, CUCTEMHBIN OJIOK,
Mebertb, ceitd, My kyocera
2140.
[TporpaMmMHOe obecrieueHHe
1. Office Professional Plus
2. Windows

YuranbHbi 3a1(PM)

[yt camocTosiTe/TbHOM PabOThI

Kcepokc kyosera, mpuHTEp canon
Ibp 810, kommbioTepHI B cOOpe,
yuebHast mebesib Ha 100
M0Ca/IOYHBIX MECT, yueOHO-
MeTo/[uueCKKe MaTepuasbl.
[TporpamMMHOe obecrieueHue

1. Office Professional Plus

2. Windows
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