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Pabouad mporpaMma quCHMIUTHHB! « XuMus» paspabortana Ha ocHose GIOC
BO no HanpaeileHur0 moxrotoBku  13.03.02«DnexTposHepreTHra U
SJIEKTPOTEXHUKA» (YpOBEHb HPHUKIANHOTO OakanaBpuara),  yTBEPKAEHHOIO
npuxasoM MunoGpHayku Poccumor 28.02.2018 1. Ne 144,

ABTOD:
K.X.H., joueHt BAK / C.A. TlecryHona

PaBoyas mporpamMma o6CyxIeHa M PEeKOMEHIOBAHA K YTBEPKIEHUIO PEeHICHHEM
xadeapel xumuH ot 2 mapta 2020 r., mporoxon Ne 7,

3aBenyrowuii kadenpoii

I.X.H, ipodeccop / %/BA Kaiiroponosa

Pa6Go4as nporpamMma ogo0peHa Ha 3aceIaHUH METOAUYECKON KOMUCCHH BaKyibTeTa
SHEPreTUKH, IpoToKol ot 24.04. 2020, Ne 9.

fpencenarens

METOOHYECKOH KOMUCCHH : %@ / o
KaHJ.TeXH.HayK, npodeccop VA ;// ~~ W.I'. Crpmxxos
PyxoBogurens

OCHOBHOM NpodecCHOHATEHOM
o0pa3oBaTeIsHON MPOrpaMME]

KaH/.TeXH.HayK, JOLEHT B
. e A.l'. Kynpsxos




1 He.]Ib M 3aa91 OCBOCHUSA JUCIHUIIJIMHBI

He.]'lbl() OCBOCHHA OHCHUIIIIMHBI «XUMHUS» SBISCTCS q)OpMHpOBaHI/IC
KOMILICKCAa 3HAHUM L pa3BUTHUA CCTCCTBCHHOHAYYHBIX HpeI[CTaBJ'IeHHﬁ 0
BCHICCTBAX M XHMHYCCKHX IIpOoLECCax B IMPHUPOAC, TCXHHUKC, IIPOU3BOJACTBC
QJICKTPOTCXHUYCCKNX MATCPUAIIOB. a TaKIKe YMGHI/Iﬁ KU HAaBbIKOB pa60TBI C
XUMHUYCCKHMMH BEIIICCTBAMMU, uenecoo6pa3Horo HCII0JIb30BaHUS CBOMCTB BCIICCTB U
MCXaHHU3MOB HX HCﬁCTBHH B IIPOU3BOJACTBCHHBIX CEIIbCKOXO03SIMCTBEHHBIX
nponeccax, MpoBCACHUA HCO6XOI[I/IMI>IX HBMGPCHI/Iﬁ H paCuYCTOB Ha OCHOBC 3aKOHOB
XUMHHU JIA pCIICHUA HpO(i)eCCI/IOHaHLHI)IX 3aJga4.

3agaum M CUMIIMHBI
— OCBOEHHUE TEOPETHUYECKHUX MPEICTABICHUMN, COCTABISIIONMX (PYHIaMEHT

BCEX XUMHUYECKUX 3HAHUI U CBOMCTB 3JIEMEHTOB U 00pa30BaHHBIX UMM MPOCTHIX U
CJIO>KHBIX OPTaHUYECKUX U HEOPTAaHUYECKUX BEIIECTB;

— mnpuoOpeTeHUEe 3HAHUM O 3aKOHOMEPHOCTSX MPOTEKAHUS XHUMHYECKUX
MPOLIECCOB  (IIEKTPOXUMHUYECKUX, TEPMOJUHAMUYECKMX, KUHETHUYECKHX B T.4.
PAaBHOBECHBIX), MyTSAX HX PETYJIUPOBAHUS [UJII TIOJYYEHHUS ONTUMAJIbHBIX
pEe3yJIbTaTOB;

— NpUOOpETEHUE ONBITA MPOBEJACHUS aHAM3a BEIIECTB U MAaTEPUAJIOB;

— pa3BUTHUE HAYYHOTO MBIIUICHUS U OOIIETEXHUYECKOW HSPYAUIIUU,
MO3BOJISIONIME pellaTh MHOTOOOpa3Hble 3aJa4ll  XUMHUYECKOTO U (PU3UKO-
XUMHUYECKOTO HAIlPaBIICHHUS;

— pa3BUTh HaBBIKM pabOTHl C HOBOM HAyYHOW TEXHUUYECKOU JINTEPATypOH ¢
000011IeHreM MaTepuajoB B BUE pedepaToB U JOKIAIOB;

-—— o0ecrneunTh BBIIOJIHEHHE CTYACHTaMH JIa0OpaTOpPHOTO MPaKTHKyMa,
WJUTFOCTPUPYIOLIETO CYIIHOCTh JUCHMIUIMHBI «XUMHS» U METOJbl XUMHYECKOTO
aHaJIN3a.

2 IllepeyeHb IUIAHHUPYEMBIX Pe3yJabTATOB OOYYeHHUS 10
AMCHUIIAHE, COOTHECEHHBIX ¢ IUIAHUPYEMBbIMHM Ppe3yJbTaTaMH
ocsoeHus OIIOII BO

B pe3yabTare ocBoeHMS NUCHMILIMHBI (POPMHPYIOTCH CJeAyONIHE
KOMIIETEeHIINM:

OIIK-2 — cnocoOHOCTHIO TPHUMEHATH COOTBETCTBYIOIIMNA  (DU3HKO-
MaTeMaTHYECKUH arnapar, MEeTO/Ibl aHAJIM3a U MOJAEIMPOBAHUSA, TEOPETUIECKOTO U
HKCIIEPUMEHTATBHOTO HCCIEOBAHUS MPH PEILICHUH PO(PECCHOHANBHBIX 3a/1a4.



OIIK-2.5. leMoHCTpUpYyET MOHUMaHUE (PU3UUECKUX SBJIICHUN U PUMEHSET
3aKOHbI MEXAHUKHU, TEPMOJIMHAMUKH, SJICKTPUUECTBA U MAarHETU3MA.

3 MecTo aucuuniaunbl B crpykrype OITIOITI BO
«Xumusay saBiagerca nuciriummaoi 0a3oBoit yactu OITOIT BO moarorosku
oOyuatomuxcs, 1o  HampaBieHuto  13.03.02  «DnekTposHepreTuka U

AIIEKTPOTEXHUKAY», HATIPABICHHOCTh « DJIEKTPOCHAOKEHUEY.

4 Oobem aucuuminHbl (108 yacoB, 3 3a4YeTHBIX eIHHHUIIBI)

O0beM, yacoB

Bunbl yue6HOM paboThI

Ounas
KonTakTHas padora 51
B TOM YHCJIE:
— ayIUTOPHAs TI0 BUIaM YICOHBIX 3aHATHN 50
— JICKIIMHU 18
— MIPaKTUIECKUC
(J1abopatopHbIe) 32
— BHeayUTOpHAas
— 3a4eT 1
— DK3aMeH

— 3aIliTa KYpCOBBIX
paboT (MPOEKTOR)
CamocrosiTesibHas1 pabora 57
B TOM YHCJIE:

— KypcoBas pabota (ITpOoeKT)
— IPOYHUE BUJBI CAMOCTOSITEIHHOU PabOTHI

HToro nmo nucuunjinHe 108

5 Conep:xanue QM CIHUATIIAHBI

[To uToram n3yuaeMoil AUCHUILIMHBI CTYIEHTHI (00yJaroIuecs) CAA0T 3a4eT.
JucuuninuHa usyyaercs Ha 1 Kypce, BO 2-0M cemecTpe.

Conep:xaHue ¥ CTPYKTYpa IMCUMILIMHBI 10 0YHOI (popme 00yueHuUst



Tema.
OcHOBHbIE BOIIPOCHI

DopMupyembie
KOMIIeTeHI[H U

Buabl yuedHoii padoThl,
BKJIIOYast

CaMOCTOSITe/ILHYI0 PaboTy
CTYJIE€HTOB M TPYA0€MKOCTH (B

yacax)

(N anzocoTn

Jlexuuun

JlaGopaTop-
HBIC
3aHATHUS

Camocrosa
-TeJIbHast
pabora

Xumus KakK npeamMer
eCTeCTBO3HAHUSA U yuyeOHasi
aucuuminaa. OCHOBHbIE NOHSTHUS
u 3aKkoHbl xumun. Knaccudukarms
HEOPraHMYECKUX BEIIeCTB.3HAUCHUE
XUMHH B (dhopmupoBaHUU
MHUPOBO33PEHUS, U3YYEeHUU
OPUPOJBI,  Pa3BUTHH  TEXHUKH,
pemenus mpobdsem oxpansl OC.

OIIK-2

OCHOBBI XMMUYECKOM
TEPMOAMHAMUKHU. XMMHYECKas
KHHETHKA U KaTajau3. XuMU4YecKoe
paBHOBecHe.

TepMOXUMHYECKHE 3aKOHBI.
HarpaBineHHOCTh XUMUUYECKUX
IIPOLIECCOB.

XUMUYeCKass KUHETHKAa W KaTallus3.
Xumunyeckoe paBHoBecue. CMelieHue
paBHoBecus. [Ipunuun Jle-Illarense.

OIIK-2
OIIK-
2.5.

CoBpeMeHHOE y4YeHHE 0 CTPOeHHMH
atomMa. ATOMHBIE fJipa, UX COCTaB.
N3otomsl. KBanToBble  umcIa,
COCTOSTHHE DJICKTPOHA B aTOME.
CoBpeMeHHOE COCTOSIHUE
NMEePUOAUYECKOro 3aKOHA
XuMuieckux iementoB JI.A.
MenaenneesBa.

N3MmeHeHne XHWMHUYECKUX CBOWCTB
AJIEMEHTOB B MEPHOJAaX U Tpymmnax.
DHeprus MOHU3AIINH, SHEPTH
CpoJICTBA K AJIEKTPOHY,
3JIEKTPOOTPULIATEIIBHOCTD.
ObuenayuHoe
MePUOTUIECKOTO
MIEPUOINYECKOMN
Meuneneesna.

3HAYEHUE
3aKOHa u
cuctembl ..

OIIK-2

XumMuyeckas
MOJIEKY.JI.

Tunsl cBs3u. [TapameTpsl U cBOMCTBA
CBsI3€IA. CrencHb OKHCJICHHS.
BanenTHocTh 3JIEMEHTOB.
MeTammyeckas CBSI3b, ee

cBsi3b.  CrTpoeHue

OIIK-2




Tema.
OCHOBHBIE BOITPOCHI

dopmMupyemblie
KOMIIeTEeHIIUN

Buasbl yueOHoii padorsl,

BRKJIKOYasi

CaMOCTOSITEJIbHYIO Pa0OTy
CTYAE€HTOB U TPYI10eMKOCTb (B

qacax)

(N anrocTn

Jlabopatop-
Jlekniuu | HBIE
3aHATUS

Camocros
-TeJbHas
pabora

OCOOEHHOCTH. AmoppHoe U
KPUCTAIIINYECKOE COCTOSTHUE
BellecTBa. THUIBl KPUCTANIMYECKUX
pEIIeTOK. XuMmuyeckasi CBSI3b B
TBEPIBIX TesNax. XUMUYECKast CBS3b B
MOJIYIPOBOJTHUKAX W JTUAIIEKTPUKAX.
CtpoeHue npocTeHInX MOIEKYJI.
Kommniexkcubie coenunenusi (KC).
Crpykrypa KC mno A. Bepsuepy,
nosyyenue u coiictea KC.

PacTBOpbI.

Paznuynble  criocoObl  BBIpaXKEHUS
COCTaBa pacTBOPOB, MX B3aUMOCBS3b.
PacTBOpBI 2JIEKTPOJIUTOB.
OcCHOBHBIE  TIOJIOKEHHUS  TEOPHUH
ANEKTPOJIUTHYECKOH quccoruanuu C.
Appennyca, ee OCHOBHbIE
MOJIOKEHUSI. IM'upparanus u
nucconuanus. oHHBIE ypaBHEHMs
peakuuii, uX TOJHAas W KpaTkas
3aIUCh.

Jucconmanus BOJDbI. Honnoe
npou3BeJeHue BOAbI.

Bomoponnsiii  mokazarens  (pH),
METO/IbI €r0 OTPEICTICHUSI.

I'mapousus couieit.

[IpyuyrHa ¥ ClieICTBUE THAPOJIN3A.

OIIK-2

PacTBOpbI HEJIEKTPOJIHUTOB.
Konnurarueasie cBOMCTBA
pactBopOB. IlepBblil 3aKk0H Payis.
Bropoii 3akon Payns.
D0YITUOCKONHUS U KPHOCKOTIHSL.
OxucauTebHO-
BOCCTAHOBHMTEJIbHBIC peaKINU
(OBP).
OKHCIUTENBHO-BOCCTAHOBUTEIIbHBIE
peakuuu Kak IIPOLECCHl IIEpeHoca
QJIEKTPOHOB M W3MEHEHUS CTENEHEH
OKHUCJIeHHs d1eMeHTOB. Tunsr OBP.
Meroasl COCTaBICHUS ypaBHEHUU
OBP. OKuCIHUTENBHO-
BOCCTAaHOBUTENbHBIN SKBHMBAJICHT.
Baxneimne OKHCJIUTENH u

OIIK-2




Tema.
OCHOBHBIE BOITPOCHI

dopmMupyemblie
KOMIIeTEeHIIUN

Buasbl yueOHoii padorsl,
BKJIIOYas

CaMOCTOSITEJIbHYIO Pa0OTy
CTYAE€HTOB U TPYI10eMKOCTb (B

qacax)

(N anrocTn

Jlexknuu

Jlabopatop-
HBIC
3aHATUA

Camocros
-TeJbHas
pabora

BOCCTAHOBUTEIIH. OKUCIIHTEIBHO-
BOCCTAHOBUTEIbHBIC  PEAKIIUA B
no4Bax, MNPUPOJAHBIX  BOAAX W
BOJOEMAX, TEXHUKE u
ANEKTPOXUMUYECKHX MPOIIECCaAX.
Oo0mme CBOMCTBA METaJJIOB.
Ilepexognpie  MeTaluyibl W HX
COCTMHEHMUSI. CBolicTBa u
MIPUMEHEHUE B SHEPTETHUKE.
OCHOBHBIE METOABI XUMHYECKOTO
aHajgM3a pa3UYHBIX MaTepHUAJIOB H

TCXHUYCCKUX CPCACTB.

OCHOBBI 3/1EKTPOXUMUH.
Knaccudukanmst
AIIEKTPOXUMHUYECKUX
[Tonsatue 00  saexkTpomax H
AIIEKTPOJIHBIX NOTEHLHaax.
CraHapTHBIN BOLOPOIHBIN AIEKTPO]
Y BOJOpPOAHAs HIKaja MOTEHIWAJOB.
VYpaBuenue Hepucra. I[loreHnmainsl
METAJTTNYECKUX, ra3oBbIX u
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX
3JIEKTPOIOB. l'ansBannveckne
aneMeHTel. JJIC nm €€ uszMepeHue.
DNEeKTPOXUMHUYECKas U
KOHIEHTPALlMOHHAs  IOJISIpU3aLUs.
DNEeKTPOXUMHUYECKHE TMpOILEecChl B
DHEPreTUKE W  MAIIMHOCTPOECHHH.
XuMHyeckue UCTOYHUKU
AIIEKTPUYECKOTO TOKa.
AKKYMYJSTOPBI:  KHCIOTHBIE  H
LIEJIOUHblE. 3apsAiKka W pa3psaika
AKKYMYJIITOPOB.

IPOLIECCOB.

OIIK-2
OIIK-
2.5.

DJIEKTPOJIN3
pacnjiaBos.

DneKTpoan3 pacriaBoB u
pactBopoB.  IlocnenoBarenabHOCTb
AJIEKTPOJIHBIX IPOLIECCOB Ha KaToNE
u a”Hoze. BropuuHsle npoueccs! npu
AIIEKTPOJIN3E. OnexTponus c
PAcTBOPUMBIMU U HEPACTBOPUMBIMHU
aHojmaMu. Beixon 1o Toky. 3aKOHBI
®dapajes. IIpakTHueckoe

PacTBOpPOB u

OIIK-2
OIIK-
2.5.




Buasbl yueOHoii padorsl,
BKJIIOYas
v CaMOCTOSITEJIbHYIO Pa0OTy
N/g Tema. E = CTYI€HTOB U TPYA0EMKOCTH (B
E OcCHOBHBIE BOIIPOCHI % E ) yacax)
B E E JIabopatop- | CamocTost
2 = ¥ Jlekuun | HblE -TeJIbHAast
& 2 | d 3aHATHA paboTa
MIPUMEHEHUE IIEKTPOJIN3A:
MOJIyYeHHUE METaJlIOB,
AIIEKTPOXUMHUYECKasI o0paboTka
METaJUIOB U CILJIaBOB, HAHECEHUE
raJlbBaHOIOKPBITHH.
Koppo3us merajios.
OcHOBHbIE BH/IbI KOPPO3HH:
XUMUYECKAsT M 3JIEKTPOXHUMHUYECKas
KOPPO3Hsi, KOPPO3Hs TIOJ1 IEUCTBHEM
OJTy>KTAIOITIX TOKOB
(37IEKTPOKOPPO3HUS). ®dakTophl,
BIIUSIOLIUE Ha HUHTCHCUBHOCTH | OQIIK-2
9 KOPPO3UU METAJLIOB. OIlIK- 2|2 4 8
Meroapl 3alATHI METAJIOB OT | 2.5.
KOPPO3UM: 3alllUTHBIE TIOKPBITHUS,
ANEKTPOXUMUYECKAs 3alluTa,
MPOTEKTOpHAS, JIETUPOBAHUE
MeTaJuIoB.  V3MeHeHue  CBOMCTB
KOpPpPO3MOHHOM cpefbl. HruOuTopsl
KOPPO3HH.
Hroro 18 32 57

Coaep:xaHue U CTPYKTYpa AUCHUILINHBI: JIa0OpaTOPHbIE 3aHATHA 110 opMam
00y4eHuUs



n/a

Tema.

OcCHOBHBIE BOIIPOCHI

Dopmupyemble
KOMIETEHIIMU

Cemectp

Ounas
dbopma
o0yJeHus,
gac.

0€30I1aCHOCTH
naboparopuu,
MOCY/IbI u

O3HakoMJIEHUE C  TEXHUKOH
paboThI B XUMHYECKON
Ha3HAYCHHEM XUMHUYECKOI
000pyTI0BaHUs.

OcHogHbie NOHAMUSL XUMUU.
Knaccugpurayus neopeanuueckux coeounenuti
Jlaboparopnas pabota: «l[lonyuenue u uzydeHue
CBOMCTB IPEJCTAaBUTEIEH BAXKHEWUIINX KIJIACCOB
HEOPraHWYECKUX COCAUHEHUI.

OIIK-2

N

OcHognbie 3aKOHbL XUMUU

[TosicHeHHe U UCTIONB30BAHKE OCHOBHBIX 3aKOHOB
XMMHUHU B PACUETHBIX 3aJ]a4ax U MpUMEpPaXx.
JlaboparopHas pabota: «Onpenenenrue MOJIIpHOU
MacCChl 9KBUBAJICHTA IIMHKAY.

OIIK-2

BGKOHOMGPHOCI’I’ZM npomexKkarnus
npoyeccos

DHepreTuka XMMHYECKHUX MPOIECCOB.
JlaGopaTtopHas padota: «OmnpeaeneHne TerIoBOro
sbdekTa u HanmpaBIECHHOCTH MPOIIECCOBY.

XUMUHYECKUX

OIIK-2
OIIK-2.5.

3akonomepHocmu  NPOMEKAHUA — XUMUYECKUX
npoyeccos

JlaGopaTopHast paboTta: «3aBUCUMOCTh CKOPOCTH
XUMHUYECKON peakluy OT pa3InYHbIX (PaKTOPOBY.
[Ipunnun Jle-IllaTense, ero npuMeHeHHWE IS
pa3IMYHBIX XUMUYECKUX peakuuil. JlabopaTopHas
pabora: «CMenieHre XMMUYECKOTO PaBHOBECHS B
TOMOTEHHBIX PEAKIUAX.

OIlIK-2

Cmpoenue amoma

CrpoeHue M XapakTepUCTHUKA CBONCTB aTOMOB
3JIEMEHTOB B COOTBETCTBUU C UX PACIOJIOKEHUEM
B niepuoanueckoi cucreme /. . Menneneesa.
JlaGopaTtopHast pabota: «OnpeneneHue
BO3MO>KHBIX [IEPEXO/I0B NIEKTPOHOB B aTOME
HaTpUs»

Tlepuoouyeckuil 3aKkoH u nepuoouyeckas cucmema
8 cgeme CO8PEMEHHOU Meopuy CmpoeHUs: amoma
JlaGopatopnass  pabora:  «IIporozupoBanue
CBOMCTB BBICHIMX OKCHJIOB U THJIPOKCHJIOB
sanemeHToB I nepuogay.

OIlIK-2

Xumuueckas c6ia3vb, cmpoeHue
Monexyn

Tumel XUMHYECKHX CBSI3€H, MEXaHM3M MX
o0pa3oBaHus, TOCTPOCHUS MOJENIEH MPOCTEHIIIIX
MoJIeKyJ. CTeneHb OKUCIEHUS 3JIEMEHTOB.

npocmeuuux

OIIK-2




Komnnexcoobpasosanus 6 600nvix pacmeopax
Jlabopatopnast ~ paborta: «Ilonmydenne u
WCCJICIOBaHUE CBOICTB KOMIUICKCHBIX
COCTUHEHUN .

OIIK-2

Konrponbnas padora Nel(Tembr Ne 1-7)

OIIK-2

Pacmeopu

Crioco0bI BbIpaXXEHUs COCTaBa pacTBOPOB.
PacueTHbIN IPaKTUKYM.

JlaGopatopHas paborta: «PacTBOpHI
IEKTPOJIUTOB. VIOHHBIE peakLumny.

OIIK-2

10

Pacmeopui

Huccoumnanusa Bonbl. BoaopoaHbiii mokas3aTens,
METO/IbI €T0 OTPEIeIICHUS.

Jlabopatopnas pabota: «l'mapoinu3  COJEH.
Onpenenenne pH pacTBOpOB pazIUYHBIX IO
COCTaBY TUJPOJIM3YIOIIUXCS COJIEH».
CamocrositenbHas pabora (temst 9 — 10)

OIIK-2

11

OKHCIUTENbHO-BOCCTAHOBUTEIHHBIC PEAKIINH
JlaboparopHas pabora: «OKHCITUTENBHO-
BOCCTAHOBUTEJbHBIE  PEAKIIMU C  y4acTHUEM
CJIOHBIX BEIIECTBY.

OIIK-2

12

OxucaumenbHo-60CCMAanO8UMENbHbIE peakyuu.
JlaGopaTtopHast pabora: «OKUCIUTEIHHO-
BOCCTaHOBHUTEJIbHBIE PEAKIINU C yYACTHEM
MIPOCTHIX BEMIECTB — METAJLIOBY.

OIIK-2

13

OcHogul 21eKmpoxuMuU

ONEKTPOMHBIA  MOTCHIHWAN,  TalbBAHUYCCKUE
DIIEMEHTHI.

JlaGopatopnast pabGora: «M3yuenue pabOTHI
raJlbBAHUYECKOTO dJieMeHTa THumna JlaHuang-
Sxobuy». SBnenwe mnomsipuzanuu. M3mepenue
S/C.

W3ydenne pabOThl TalbBAHWYECKOTO JJIEMEHTA
BonbTa U KOHIIEHTPAIIMOHHOTO TaJIbBAHUYECKOTO
anemenTa. Pacuer DJIC.

OIIK-2

OIIK-2.5.

14

OcHOBb1 371eKMPOXUMUL.

JlaGopaTopHast pabota: OJEKTPOJIU3 BOJHBIX
PacTBOPOB DJIEKTPOJIUTOB — COJIEH.
[IpakTHueckoe  NPUMEHEHHE  DJIEKTPOJIM3A!
3akoHbl Dapazes. PacyeTHbIN IPAKTUKYM.

OIIK-2

OIIK-2.5.

15

DnekmpoxumuyecKkue npoyeccoi.

JlaGopatopHass pabora: «DIEKTPOXUMHUYECKas
Koppo3us». [IpoayKkTsl KOppo3uu.

MeTo/1b1 3a1IUTHI OT KOPPO3HH.

OIlIK-2

OIIK-2.5.

16

KontposbHas pabota Ne2 (Temsr 11-15)
TectupoBanue.

OIlIK-2

Hroro

32




6 IlepeyeHb Yy4eOHO-METOAMYECKOr0 o0ecedeHus JJIs
CAMOCTOATEJIbHOM PadoThl 00yYAIOUIMXCS MO JUCHUILIAHE
XUMMUA 13.03.02 DaekTpocHaOKEeHHE

Vuebnas numepamypa u memoouuecxkue yKazanus (071 CAMOCMOAMENbHOLL
pabombt)
1. Kocsnok H.E. CnipaBounuk 1o oOmied 1 Heopranudeckoid xumuu / H.E.
Kocsanok., E.C. Kocrenko, E.A Kaiiroponosa. — Kpacuonap: Ky6I'AY. - 19,6 m.x.,
2013 [DOnexTpoHHBIN pecypc]
http://edu.kubsau.ru/file.php/105/03_03.07.13/15_Spravochnik_po_obshchei_i_ne
organicheskoi_khimii_Kosjanok_Kostenko Kaigorodova.pdf.
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7.1 IlepeyeHb KOMIIETEHUHH ¢ YKa3aHUEM ITanoB uxX GopMUpPOBaHMS
npouecce ocsoenusst OITIOII BO

Oransl GOPMHUPOBAHUS U IPOBEPKH YPOBHS
Homep cemectpa c(OPMUPOBAHHOCTH KOMITETCHIIUH MO AUCIUIUINHAM,
npakTukaMm B nponecce ocsoenust OIIOIT BO
OIIK—2 — cnocobHocmulo NpumMeHams COOMEEMcmeyIouull PU3UKO-Mamemamuyeckuil

annapam, mMemoobvl aHaIU3d U MOOEIUPOBAHUS, MEOPEeMUUECKO20 U IKCNEePUMEHMANbHO20
uccnedo8anus npu peuleHuu nPpoghecCuoHaIbHblx 3a0a
OIIK-2.5. Jlemoncmpupyem nonumanue Guuveckux A61eHull U npumeHsenm 3aKoHbl
MEXAHUKU, MEPMOOUHAMUKU, DNeKMPULeCmead U MaSHemusmda.

Duszurka

Xumus

Buvicuas mamemamuxa

Teopemuqecmﬂ MeXaHUuKa

Dronocus

Yuebnas npakmuxa

IIpogdhunupyrowas npaxmuxa

Texnonoeuueckas npakmuxka

OB ININWWWININ

HpOéKWlHCl}Z npakmuxka

7.2 OnucaHue nokasarteJsieil 1 KpuTepueB OllEHUBAHUA KOMIIETEHIMH HA

PA3JINYIHBIX ITanax ux (l)OpMPIpOBaHI/ISI, OIMHCAaHHUE IIKAJIbI OICHUBAHUA

Ilnanupyembie YpoBeHb OCBOCHUS
PE3yNbTaTHI
OCBOCHHS

HE3a4TEHO Onenounoe
KOMIICTCHITHH .|  3aureno 3a4TEHO 3a4TEHO

MUHHMAJTBHBIH . . . CpEICTBO

(MHINKATOPBI (moporoBebIi) | (cpeaHuid) (BBICOKHIA)
JOCTHKCHHS
KOMIIETEHIIIH)
OIIK—2  —  cnoco6nocmbl0  NpUMEHAMb coomeemcmeyouuil duzuxo-

mamemamuyeckuil annapam, Memoobl aHanuza u Mooeﬂupoeauuﬂ, meopemu4ecKozo u
IKCnepUmMenmaibHo20 uccnedosanus npu peuienuu npoqbeccuonaftbnblx 3a0au

3HaTh:

— METOJBI
aHaIM3a
KauyeCTBCHHEI
X
Imokazareiei
paboThl
obopynoBaHu
i
IIOJICTAHIINY;
HOPMBI i
TpeGoBaHus,
CTaHAApPTHI TIO
HCIEITAHUSM

®parmeHTap-
HBbIC

MpeJICTaB-
neHust 00
OCHOBHBIX
METOo/1ax
aHanm3a
Ka4C€CTBCHHBIX
IoKasaTeJsen
paboThI
obopynoBaHu
s
MOJICTaHITVH;
HOpMax "
TpeOOBAHMSIX,
CTaHJapTax 1o

Hmeer
HETIOJIHBIC
MIPEJICTaBJICH
us 00
OCHOBHBIX
METO1ax
aHaIM3a Ka-
YECTBEHHBIX
nokasarelieit
paboThI
obopynoBa-
HHS TI0]I-
CTaHIINY,
HOpMax |

Cdhopmupon
aHHbBIE, HO
coJiep Kanu
¢ OT/EIIbHBIC
HETOYHOCTH
npe/cTaBe-
HHS 00
OCHOBHBIX
MeToAax
aHaIm3a
KaueCTBEH-
HBIX
MoKazareieu
paboTsI 060-

Cdopmupo-
BaHHBIC
peJicTaBe-
HUs 00
OCHOBHBIX
MeTOo1axX
aHaJM3a
KayeCTBEH-
HBIX
ToKazaresiei
paboTsl
obopyrnoBa-
HUS
MOJICTAHIIHH;

KoHnTposms-
HbIE
(camocTosi-
TEJIbHBIC)
paboTHI.
Bomnpocsr k
3a4ery.




IInanupyemsbre VYpoBeHb 0CBOEHUS
PE3yNbTaThI
OCBOCHUS 0 .
KOMIICTCHINH HE3AATEHO | areno 3a4TEHO 3a4TEHO c I—;}é(;:go
(unpukaroppt  \MAHHMATBHEIH (moporossIif) | (cpenHuit) (BBICOKHIA) P
JOCTUKECHUS
KOMIIETCHITNH)
00Opy/OBaHU | UCIIBITAHUAM | TpeOOBAHUIX | pYyIOBAaHUS | HOpMaxX u
o, mycko- | 000pyNOBAaHH | | cTaHpapTax | IOACTAHLMH | TPeOOBAHHMSX,
HaJIaJKe. A, IyCKO- | 110 ucHeITa- : CTaHJapTax
HanazKe. HUSAM 000py- | HOpMax | | IO
Yp oeenb JOBaHMs, TpeOOBaHUS | HUCTIBITAHUSIM
SHARUU HUXHCE | 1yexo- X, 000py0BaHK
MUHUMATID™ HaJIajKe. craHjaprax | , IyCKO-
HbLX vae&" Munumaneho | 1o HaJIaJIKe.
GARUU, UMETU | honycmumbplii | NCTIBITAHUAM | YpoeeHb
Mecmo — pY= | ynogensw 000pyIoBaH | 3HaHuUl 8
Ovle ouubKu 3HaHuil, usd, IYCKO- | obveme,
0onyweHo HaJTaJKe. coomeemcm-
MHO20 Yposenw syrowem
He2pyObIX 3HaHUU 6 | npoepamme
ouuboK obveme, no020MO6KU,
coomeemcm | 6e3 ouuboK
-gyroujem
npozpamme
Nn0020MOBKU
,  OONYyUjeHo
HeCKONbKO
HezpyObIX
Ot 60 mo 40 | owmubox Ot 100 mo 80
Ymern: Or 40 10 0 %. %.
— %. Bemmonnenue | Ot 80 no 60 | OTinunoe Tectbl c
aHATN3UPO- HeoGxoquma | TECTA  yIOB- %. BBITIOJTHCHHE | 3aa9aMH.
BaTh 337184y, | syauyrens- | ACTBOPSCT B I[EJIOM | TeCTa C He-
BHIIETAS €€ | yag  panp- | MMHAMAnb- | MPABHIbHAS | 3HAYMTEb-
6a30BBIE COC- | peifmas pa- | HPIM  KpH- pabota C | HBIM  KOJIH-
TaBJISIONINE, 60Ta Juist | TEPHAM. OTpe/ICNIEH- | YECTBOM
OCYWIECTBIIATE | yerremHoro HBIM OIINOOK.
JICKOMIIO3HIH | 11n0x 03k 1€~ KOJIMYECTBO
10 3a/1a4H. AV TECTA. M OIITUOOK.
JlaGopatop- JlaGopatop-
B xoze | Had pabota Hasg  pabora | 3amaHus
paGotsr u p | MOTHOCTBIO CrtyneHT He | BBIIOJHEHA naboparop-
oTuere oG- | BPIIIOIHEHA C | OTBETHII HA 2 | MOJHOCTBIO HBIX
Hapyskumach | AOTYCTHMBI- | BOTPOCA NPH 0e3 norperu- pa§0T —
B COBO- | MM TIOTpeLl- | 3aluTe. HOCTeH u | Keic-
KYIHOCTH HOCTSIMU: Honyctun 3aMEUaHUN. 3aJ1aHUsA
BCe 1) Gosee yeMm | HEJOUETHI, [Toy4ensr
negocrarky, | H3 2 Bompoca | OMUCKH U | Oe3ylpevHbIe
oTMeyeHHbe | MOLYYCHBI HerpyObie OTBETHl  Ha
OmMOKA B | BCE BOMPOCHL.




[Inanupyemsle

YpoBeHb OCBOEHUS

PE3yNbTaThI
OCBOCHUS 0 .
KOMIICTCHINH HE3AATEHO | areno 3a4TEHO 3a4TEHO c I—;}é(;:go
(unpukaroppt  \MAHHMATBHEIH (moporossIif) | (cpenHuit) (BBICOKHIA) P
JOCTUKECHUS
KOMIIETCHITNH)
B TpeOO- | HEBEpHBIC obopmiienu | Ilpodemoncm
BaHUSX K | OTBETHI, u puposamwi ece
3amuTe,  a | 2) mojiy4eHsl | paboThl. OCHOBHblE
TaKxKe: pe3ynbratei ¢ | [Ipodemonc | ymenus,
1) pabota | OOJBIION TIO- | MPUPOBAHbI | peuleHbl  6ce
BBITIOJTHEHA | TPEIIHOCTBIO | 8ce OCHOGHbIE
HE MoJi- |, HO TIO3BO- | OCHOBHblE 3a0avu c
HOCTBIO, JISTFOTITHE VMeHusl, omoenbHbIMU
2) OTuéT | cAenaTh peluieHvl 8ce | HecyujecmeeH
BBITIOJTHCH MIPABWIBHBIE | OCHOBHbIE HbIMU
HEOPEIKHO, BBIBOJIBI, 3a0ayqu ¢ | Heoouemamu,
3) wumerorcs | 3) B OTYETE | He2pyObiMU | BbINOJIHEHbL
rpyObie ObUIO  Jomy- | owudbKamu, gce 3a0aHuUsl 8
OIMMOKKA HE | MEHO HE | 8bINONIHEHbL | NOJIHOM
MTO3BOJISIO- Oosee 2 | 6ce 3adanus | obveme.
e caenarh | omubok (B |6 noaHom
MpaBUIbHBIE | 3aIIUCH  €IH- | 00beme, HO
BBIBO/IBI. HUIl  U3Me- | HeKOmopble
LIpu peHus, B BBI- | C Heoo-
peuteruu YUCIICHUAX, | Yemamu.
cmanoapm- | rpaduKax,
HbIX 3a0a4 He | TaOJINIax,
npoOemoH- CXeMax.
cmpuposanwl | IIpodemonc
OCHOBHbIE MpUpoBambl
VMeHusl, OCHOGHbIEe
umenu YyMeHus,
mecmo peuiervl
epyovie Mmunogwvle
ouuoKU. 3a0aqu c
HezpyobiMU
owuoramu,
8bINOIHEHDL
6ce 3a0aHus,
HO He 8
NOJIHOM
obveme.
BrinosiHeHbI
Nwmerotes cy- Bce  Tpebo-
Bnapners: IIECTBEHHbIE BaHUs K
— CIocobOHO- orcrymieHus: | OCHOBHBIC HAITMCAHUIO
CThIO aHanm3a | Tema pede- | oT  Tpebo- | TpeOoBaHus | pedeparta:
3amad, para HE | BaHUH K | K pedepaty | 0003HauUEHA




[Inanupyemsle

YpoBeHb OCBOEHUS

pe3yabTaThI
OCBOCHUS 0 .
KOMIICTCHINH HE3AATEHO | areno 3a4TEHO 3a4TEHO c L;e}é(;:go
(unaukaroppr  \MAHMMAIBHBIH (oporoBeIi) | (cpeaHuit) (BBICOKHMIA) pes
JOCTIKEHUS
KOMIIETCHITNH)
BBIJICNISASE €€ | PACKpBITa, pedepupoBa- | BeIONHEHBI, | Tpobiema wu | Pedepars
0a3oBble CcOC- | OOHapykMBa | HUIO. B wacT- | HO mpu 3TOM | 00OCHOBaHA
TaBJSIFOINUE, | -€TCS Cy- | HOCTH: Tema | JONmyHIeHbl | eé aKTy-
OCYLIECTBJIE- | IIECTBEHHOE | OCBEILECHA HEJIOYETHI. B | anbHOCTS;
HUS  JIGKOM- | HETIOHUMa- JUIIb  Yac- | YaCTHOCTH, | CIIeJIaH aHHa-
MO3UIMU  3a- | HUE  TPOO- | THYHO;  JIO- | HMCIOTCS U3 pa3iIud-
Jau. JeMbl  WJIM | IYIICHBI HETOYHOCTH | HBIX  TOYEK
pedepar He | paKTUYECKUE | B 3peHuss  Ha
NPEJCTABICH | OIMOKU B | M3JIOKEHUH | pacCMaTpHBa-
— BOBCE. COJICp’KaHUHU | MaTepHalia; | eMyl Mpoo-
Ipu pedepara; OTCYTCTBYET | JIeMy U JIO-
peuternuu OTCYTCTBYIOT | JIOTUYECKAsi | THYHO W3JIO-
cmanoapm- BBIBOJIBL. rmocjieqoBa- | JkeHa coOcCT-
HbIX 3a0ay4 He | Mmeemcs TEIHHOCTh B | BEHHAs] T03H-
npPOOeMOH- MUHUMATTb- CYXKICHUSX; | 1us; chopmy-
cmpupoeanvl | Hbili  HAOOp | HE JTUPOBAHBI
bazoevle Ha8vblko8 OJisl | BBIAEPKAH BBLIBOJIBI,
HABbIKU, peuterus 00BEM TeMa
umenu cmandapm- | pedepara; packpbITa
Mecmo HbIX 3a0a4 C | AMCIOTCS MIOJTHOCTHIO,
epyovie HeKomopuiMy | YIYIIEHUs B | BbIAEpPKaH
ouudKU Hedouemamu | ohopmiie- 00BEM;
HUM. COOJIIOIEHBI
Ilpooemon- | TpeboOBaHUS K
cmpuposar | BHEIIHEMY
bl Oaszoevie | OHOPMIICHHUIO
HABbIKU NpU | .
pewieHuu IIpooemoncm
cmanoapm- | pupogaHul
HbIX 3a0a4 C | HABbIKU — NpU
HeKomopul- | peutenuu
MU Heodode- | HeCmaHoapm
mamu. -HBIX  3a0ay
0e3 owubox u
Hedoyemos.

OIIK-2.5. /lemoncmpupyem nonumanue (uzuueckux sA6J1eHUl U HNPUMEHAEN 3aKOHbI
MEXAHUKU, MEPMOOUHAMUKU, ITEKMPUYECMEA U MACHEMUIMA




[Inanupyemsle

YpoBeHb OCBOEHUS

pe3yJIbTaThl
OCBOCHHS 0 .
KOMIICTCHIINH HE3AUTCHO | 3a4TEHO 3a4TEHO 3a4TEHO c I—;}é(;:go
(unpukaroppt  \MAHHMATBHEIH (moporossIif) | (cpenHuit) (BBICOKHIA) P
JIOCTHKECHUS
KOMIIETCHITNH)
3HaTh: ®parmentap | Mmeer Cdopmupona | Chopmupona
—@usnueckue | - HETIOJIHBIE HHBIE, HO | HHbIE 1iped- | KoHTposb-
SIBJICHUS Hble  TpeA- | IpeACTaBlie- | COJEpXallue | CTaBJICHUS O | HbIE
CTaBJICHUS O | HUS O QU3H- | OTICIIbHBIE dusnueckux | (camocros-
(DU3UYECKUX | YECKHX SIBJIC- | HCTOYHOCTH | SIBJICHHSIX O€3 | TEIbHBIC)
SIBJICHUSIX HHSIX MpeACTaBiIe- | OMIUOOK paboTHL.
HU1 o u- Bomnpocs k
3UYCCKHUX SIB- 3a4eTy.
JICHUSAX Tects
Pedeparsr
YmMmers:
— MPUMEHHUTD
3aKOHEI Ot 40 go 0| Ot 60 go 40 | Ot 80 mo 60 | Ot 100 mo 80
tepmoaunamu | %0. %. % %
-KH ¥ DJIEKTPO Heob6xonuma | Brimonnenue | Beimonnenue | OtiandHoE, Tecthl
— MarHeTu3Ma | 3HauWTENIb- | TeCTa YJOB- | TeCTa YIOB- | 6€3 OMIMOOK,
Hasg  Jajib- | JICTBOPSIET JIETBOPSIET BBITIOJTHEHHE
HeWIass pa- | MUHUMalb- | KPUTEPHUIM TecTa
oora JUISl | HBIM ~ KpHU- | €r0 OLEHKH C
YCHENIHOTO | TEPHUSIM. MaJIbIM
MIPOXOXKe- KOJINYE€CTBOM
HHS TECTA. OIIMOOK
[Ipn [Iponemonct | IIponemon- [IponemoHcT
peuICHun pupOBaHEI CTPUPOBAHBI pHpOBaHEI 3aHaHI/Iﬂ
CTaHAapT- OCHOBHEIE 0a30BbIC HABHIKH TIpH (ke¥ich)
HBIX 3a7a4 HE yMeHH, HaBBIKH TIPU pemermH nmabopatop-
MPOJIEMOH- perieHnun HBIX PaboT;
CTPUPOBAHBI PCIICHEI CTaHJapT- HCCTAHAAPTH | 551 11ira
OCHOBHBIE THIIOBBIC HBIX 3ajau c | PIX 33134 0€3 | orygrop.
YMEHHUH, 3aaun C | HEKOTOPBIMH | OIIMOOK |
UMEIIM MECTO | HETPYObIMH | HEJOYETAMH. | HEJOYETOB.
rpyoBIe omnoKkamy,
OMHOKH. BBITTOJTHCHBI

BCE 3aJaHus,
HO HE B
IIOJIHOM

o0BeMe.




IInanupyemsbre VYpoBeHb 0CBOEHUS
PE3yNbTaThI
OCBOCHIHA OueHouHoe
KOMIICTCHINH HE3AATEHO | areno 3a4TEHO 3a4TEHO CPEICTBO
(unpukaroppt  \MAHHMATBHEIH (moporossIif) | (cpenHuit) (BBICOKHIA) P
JOCTUKECHUS
KOMIIETCHITNH)
Baaners: Tema pede- | Umerotcs cy- | OCHOBHBIE BrinosineHsl
— crnocoOHo- | para HE | ECTBEHHbIE | TpeOoBaHms | Bce  Tpebo- | Pedeparsr
CTBIO aHagm3a | PACKPBITA, oTCTyIieHusl | K pedepary | BaHUA K
sajau 1o oOHapyxuBa | OT  TpeOO- | BHIMOJIHECHBI, | HATMCAHUIO
eTcst Cy- | BAaHUH K pe- | HO MpHU 3TOM | pedepara:
TePMOJIMHAMHU
mecTBeHHOe | (hepupoBa- JTOTTYIIIEHBI obo3HaueHa
KC 1| yermmonuMa- HHUIO. B | Henouérel. B | mpobiema wu
OJICKTPOMArHe | gye  mpoOO- | YACTHOCTH: YaCTHOCTH, o0ocHOBaHa
-TH3MY JeMbl WM | TeMa UMEIOTCS ed aKTy-
pedepar He | ocBelIeHa HETOYHOCTH | QJIbHOCTB;
MPE/ICTaBJeH | JUIIb  Yac- | B U3JIOXKCHUHU | CIICJIaH aHHA-
BOBCE. TUYHO;  JI0- | MaTepuaa; U3 pa3iny-
MYILIEHBI OTCYTCTBYET | HBIX  TOYEK
(dakTHYEeCKH | JIOTHYECKass | 3peHUs  Ha
€ omuOKH B | OCTENOBa- | paccMaTpuBa
COJIEpKaHUU | TEJIBHOCTh B | -€MYIO MPOO-
pedepara; CYXKJIEHUSIX; | JIeMy H JIO-
OTCYTCTBYIOT | HE  BBIJEP- | THUHO U3JIO-
BBIBOJIBI. )KaH o00BEM | J)keHa coOCT-
pedepara; BEHHAsI 103U~
HUMEIOTCS s
ynymeHust B | chOpMyIupo
opOopMIIEHUH | -BaHbI BBIBO-
JTBI, TeMa
packpbITa
MOJIHOCTHIO,
BbIJIepKaH
00BEM;
COOJTFOICHBI
TpeOOBaHUS
K BHELIHEMY
odopmIieHn
10.
7.3 TunoBble KOHTPOJbHbIE 3aJaHUsl WJIM HHbIE MAaTepHAJbI,

Heo0XoaAMMblIe /JIf OLEHKH 3HAHWIl, YMEHHUil, HABBIKOB, XapaKTePU3yUIHUX
Tanbl (OPMUPOBAHUA KOMIIeTeHIMHA B npouecce ocsoenuss OITOII BO

KoHTponb 0CBOEHUS AMCHUIUIMHBI «XHUMHUSD» MPOBOJUTCS B COOTBETCTBUU C
[Tn Ky6I'AY 2.2.4 «@ono oyenounvix cpeocmae.

Tekyuuii KOHTPOJIb MO TUCHUIUTUHE «XHUMUSA» MMO3BOJISET OLICHUTh CTENEHb BOCIIPUATHS
yueOHOro Marepuana M TPOBOAMTCS M OIEHKM 3HAHUN, YMEHHMIl, HAaBBHIKOB M OIBITA

NeSITeIbHOCTH, XapaKTEePU3YIOIIKX ATalbl (JOPMHUPOBAHUS KOMIIETECHIMH B MPOIECCE OCBOCHHS
OIIOIT BO



Texymuii KOHTPOJIb MPOBOAMUTCS KAK KOHTPOJb TEMATUYECKUH (IO UTOraM H3Yy4EHUs
OTIPENIEICHHBIX TEM JUCHUIUIMHBI) U PYOEKHBIH (KOHTPOJIb OIPENeIIEHHOrO paszena WiIn
HECKOJIbKUX Pa3JiesIoB, Nepe TeM, KaK MPUCTYIUTh K M3YyYEHHUIO OYepeAHOH yacTu yd4eOHOro
MaTepuaia). Pe3yabTaTsl TEKYIIEro KOHTPOJIS UCIOIB3YIOTCS IIPU MPOBEACHUM POMEKYTOUHON
aTTECTALINN.

Keiic-3ananust k 1abopatopHbsiM padoTam

Keiic-3ananue no teme Ne 1. «IlojiyyeHne u u3yuyeHue CBOMCTB NMpeacTaABUTEIeH
BAKHEHIIMX KJIACCOB HEOPraHUYECKUX COCAMHEHM I »
Omnpit 1. Ilosyuyenue cpeaHux coei

a) PeakTuBbI: pacTBOp Xs10puaa 6apus 1 H., pacTBop cynbgara HaTpus 1 H., mpoOupka

Boinosinenue. Buecure B mpoOupky 3-4 karumm pactBopa xiopuaa Oapus, 100aBpre 3-4
KaIlJIl pacTBopa cyib(dara U HaTpusl.

0) PeakTuBbI: pacTBOp Cyib(hara Memm 1 H., IMHK METAITAYECKHIA, TIPOOHPKA.

Boinosinenue. Buecute B mpoOupky 3-4 kamiu pacTBopa cyibdara Menu, IOMECTUTE B
pOOUPKY B PACTBOPOM COJIM KYCOYEK IIMHKA.

B) PeakTMBBI: HACBIIIEHHBIN PACTBOP I'MIPOKCHAA Kalblns, okcu yriaeposa (1V), anmapar
Kunma.

Boinosnenue. Hanelite B mpobupky mo 1/3 oObema pacTBOopa THAPOKCHAA KalbIHS
(13BECTKOBas BOJIa) U IpoIycTuTe yepe3 Hero okcun yraepoza (1V) (yriexucielii ra3) u3 anmnapara
Kurmmna 1o nosiBjieHust MyTH.

3aganue. 3anuch JaHHBIX ONBITA.

1) OT™MeThTe U3MEHEHHsI B TPOOUPKAX B X0/1€ IPOBEICHHS OMBITOB.

2) Hanumure ypaBHEHUSI XUMUUECKUX PEAKIIUN, IPOTEKAIOUINX B MPOOHpPKaXx.

3) Ilox kaxxa0ii U3 peakiuii yKakuTe MPU3HAK peakuu (Hampumep, ocagok O0eoro 1BeTa,
oOecrBeYMBaHUE U T.II.)

4) HazoBuTe BCE MPOAYKTHI pEaKInH, 33 UCKITFOUEHUEM BOJIBI.

5) ChopmynupyiiTe BEIBOI: peaKIUSIMH, MEKIY KAKHMH KJIACCAMH HEOPraHHYeCcKHX
coe/IMHEeHMIT MOKHO MOJTYYHMTh CpeHHEe COJIH?
OmnpIt 2. [TosryyeHne KUCJI0H coIu

Uepes pacTBOp ¢ OCaakoM, MOJTYyYEHHOM B OMbITe 1B, mpomycTuTe U3 amnmapara Kurmrma

YTJIIEKUCIIBIN Ta3 10 pAaCTBOPEHUS OCAIKA.

3ananue. 3anUCh JAHHBIX ONBITA.

1) OtmeTbTe U3MEHEHUs B IPOOUPKE B XOZI€ MIPOBEICHUS OIBITA.

2) Hanumure ypaBHEHUSI XMMUYECKOM peakliuu, IpoTeKaroleil B mpoOupke.

3) YkaxuTe MpU3HaK NPOTEKAHUS PEaKIHH.

4) HazoBuTe NpOAYKTHI pEaKIUu.

OmnbIt 3. IlepeBoa KHUCJIOMH COTH B CPEAHIOIO

Boinosinenue. [lonydeHHslit B onbiTe 2 pacTBop pasaenute Ha 2 yactu. OAaHy NpoOupKy
C pacTBOPOM KHCJIOW COJM Harpeiite Ha BOASIHOM OaHe, a BO BTOPYIO J100aBbTE€ T'MIIPOKCH]L
KaJIbLUS 10 TIOSBJICHUS IPU3HAKOB OCaJKa.

3aganue. 3anuch JaHHBIX ONBITA.

1) OT™MeThTe N3MEHEHMsI B TPOOUPKaAX B XO/1€ IPOBEICHHSI OIBITOB.

2) Hanummre ypaBHEHUSI XUMUYECKUX PEAKIIHiA, TPOTEKAIONINX B IPOOUpPKaX.
OnbIT 4. IlosrydyeHHe OCHOBHOI €OJIH

BoinosineHue. B npobupky Haneiite 1 cm® pacTBopa xjopuaa KobanbTa U 106aBbTE MO KAIlIsiM
pa30aBIeHHBINH PaCTBOP THAPOKCHIA aMMOHHUS IO TIOSIBJICHHUS YCTOMUUBOTO TIPH BCTPSIXMBAHUH OCAJIKA.



3aganue. 3anuch JAHHLIX ONBITA.
1) OtmeTbTE U3MEHEHNE B IPOOUPKE B XOAE MPOBEICHUS OIBITOB.
2) Hanmmmmre ypaBHEHHE MTPOTEKAIOIICH XUMUYECKON PEaKIUU.
3) HazoBuTe npoayKThl peaKuuu.
OnpIT 5. IlepeBoJ OCHOBHOI COJIM B CPEIHION0

BoinosiHenune. B monydeHHbI B ombiTe 4 pacTBOp € OCaJAKOM J00aBbTE IO KaIUISIM
pacTBOp pa30aBICHHON CEPHOI KUCIOTHI 0 PACTBOPEHUS OCAIKA.

3ananue. 3anuCh JAHHBIX ONBITA.

1) OtmeTbTE U3MEHEHNE B IPOOUPKE B XOZE MPOBEICHUS OIBITOB.
2) Hanmmmmre ypaBHEHHE MTPOTEKAIOIICH XUMUYECKON PEAKIUH.
3) HazoBuTe npoayKThl peaKiuu.

Keiic-3aganue mo teme Ne 1. «OCHOBHBIE 32KOHBI ¥ IOHATHS XUMMID)

b) «Onpenenenne MOJSIPHOH MacChl IKBUBAJIEHTA METAJLIA»
Onpenenenne MOJIIPHBIX MAacC YKBUBAJIEHTOB METAJUIOB OCHOBAHO HA PEAKLIUU
B3aUMOJICVCTBUS METAJUIOB C KUCJIIOTAMU:

Zn + H,SO4 —: ZnSO, + HzT

BbinosiHeHNe IKCIIEPUMEHTA
1.IIposepka zepmemuynocmu npudopa (IEp>KUT JIK OH ra3). YPOBEHb BOJIbI B TPAIyHPOBAHHOM
cocyzie yctaHoBUTe Ha «0». 3aTeM MOJICOETMHUTE K TPAAYUPOBAHHOMY COCYAY PEAKTOp U
OIYCTUTE YPaBHUTEIbHBINA COCY HIXKE YPOBHS BOJIBI B rpagynpoBaHHoM. [Ipu onyckanuu
YPaBHUTEIHHOTO COCY/Ia YPOBEHB BOJBI B TPaIyHPOBAHHOM COCY/Ie HEMHOTO moHm3utes (~1-1,5
cM®), Ho 3aTeM crabummsnpyercs. Ecim uepes 1-2 MUH faibHEHIIETo TIOHWKEHNS He OyJIeT,
prOOp MOKHO CUUTATH TEPMETUIHBIM.

\

o -
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Pucynoxk. [TpuGop st onpeneneHns MOJISPHOM MacChl SKBUBAJICHTa METaJlIa:
1 —nnockononHas konda (Jinbo npodupka); 2 — 3akuM; 3 — MepHas Ol0peTKa;
4 — ypaBHUTEIIBbHBIN COCY]T
2.3anpaska peaxmopa. OCTOPOXKHO CHAB PeaKkTop, MepeHecHTe B Hero 2-3 cM® 2 H pacTBopa

H2S0O4. 3aTem ocymmmTe BHyTpEHHUE CTEHKH BEPXHEH YacTH peakTopa GPuiIbTpoBaIbHOM OyMaroi
U OCTOPO’KHO MOMECTUTE B 3Ty YaCTh PEAKTOpa KyCOYEK B3BELIEHHOIO LHMHKA (Maccy LMHKa
3aMMILUTE B )KypHaN).

PeakTop ¢ KyCOUKOM IIMHKA B BEPXHEH 4aCTH OCTOPOKHO MOJICOSTUHUTE K TA300TBOIHON TPYOKe
npubopa, He JomycKasl MomnajgaHus [UHKA B KuciaoTy. [IpoBepbTe mpubOop Ha repMETHYHOCTH B
teuenue 2-3 muH. [locie 3Toro onpeaenuTe ypoBeHb BOAbI B TPaAyUPOBAHHOM COCY/IE A0 PEAKIIMHU



(V1). 3aTeM OCTOPOKHO, IPUACPKHUBASI PEAKTOP Y BX0OJ1a ra300TBOHON TPYOKH, CTPSIXHHUTE IIHHK
B KUCJIOTY — HAUMHAETCS BBIJICTICHHE BOJIOPO/IA M BHITECHEHHE BOJIBI B YPAaBHUTEIBHBIN COCY/.

3. H3zmepenue ob6vema vloenusuiezocs 6000pooa

[To OKOHYAaHUM peakIUH CIEAYeT MOAOXKIAaTh 3-5 MHUH, YTOOBI Ta3 B MpUOOpE MPUHSII
TEMIIEpaTypy OKPYKAIOLIETO BO3yXa. 3aTeM OIyCTUTE YPaBHHUTEIbHBIN COCY/] 0 YPOBHS BOJIBI
B TPaJIyHpOBAaHHOM, W, €CJIH B T€UYeHUE | MHH HE HAOJNIOACTCS W3MEHEHHS YPOBHSI, 3alUIINTE
YPOBEHb BOJIbI B TPAIyUPOBAHHOM cocyje mocie peakuuu (V2).

O6mwem BeienuBinerocs sogopoaa: V(Hz) = (V2) - (V1)

4.  3anuce 0anHbIX Oonvbima u pacuemasl

Macca meTamia, m, r.

YpoBeHb BOJIBI 10 peaKiuu, Vi, cMC.

Y poBeHb BOIBI ocHe peakiui, Vo , cM®.

O06bem BeienuBIIErOCs Bogopoaa, V= Vs - Vi, o,
Temneparypa, t °C.

Ab6comotHas temneparypa, T, K (273+t°C).

AtMocdepHoe nasienue, Pary.

NGO~ wWDdPE

JlaBJieHHE HACBIIIEHHOTO BOSIHOTO Mapa IpU JIAHHOM TemIieparype (cM.TabIl. HIXKe).
[MapruansHoe gaBiaeHue Bogopoaa, P(12) = P — P(i20).
Pacuem monaproit Maccol IKEUSAIEHIOE MEMANLA OBYMA CHOCODAMU.

©

1.BbluKCINTE Maccy BBITECHEHHOTO Bojopoia (M) Mo ypaHeHuto Kianeiipona -
Menzeneea P(H,)V (H,)=(m|M)RT (R=8,31 [x-momns/x" , nin

R = 62363,7 cMm>Mm. pr. cr/monbTpan). Ilocie 9TOro paccuymraiiTe MONSPHYIO Maccy
HKBUBAJICHTOB, UCTIONB3Ys 1—€ MaTeMaTH4eCKOe BhIPAKEHUE 3aKOHA YKBUBAJICHTOB.
2.Paccunraiite 00beM BBLICTUBIICTOCS BOJOPOAA MPU HOPMAIBHBIX ycioBusx (Vo) 1o

ypaBHeHH0 Knaneilipona: VOF% =VH2PH%HPI/I Po = 760 mm. pr. ct., 273 K. 3Has
0

MOJIIpHBIA 00BEM SKBUBAJIEHTOB BOJOPOJA, PACCUMTANTE MOJSPHYIO Maccy MmeTaiia (2-e
BBIPOKEHHE 3aKOHA YKBUBAJICHTOB).
Tabnuna. /laBineHne HaChIILIEHHOTO BOSHOTO Mapa B paBHOBECHH C BOAOM

Temneparypa, °C | JlaBienue mapa, I1a Temneparypa, JaBnenne mapa, Ila
(MM pT.CT.) °C (vne pr.cr.)
0 0,61-10%(4,58) 19 2,20-10%(16,48)
5 0,87-10%(6,54) 20 2,33-10%(17,53)
10 1,22-10%(9,20) 21 2,48:10%(18,65)
15 1,70-10%(12,79) 22 2,64-103(19,83)
16 1,81-10%(13,63) 23 2,80-103(21,09)
17 1,93-10%(14,53) 24 2,97-103(22,38)




18 2,06-103(15,48) 25 3,16-103(23,75)

Brruucnure abCconMOTHYIO U OTHOCUTENBHYIO MTOTPEUTHOCTH OIIbITA.
Abcontomnasn nozpewnocms d;:

di = Mok(on) - Mox(uer), TI€ Mok(on) — CpPEIHEE 3HAUEHUE MOJIIPHON MAcCChl SKBHBAJICHTOB IIMHKA,
paccuyuTaHHOE MO IKCIIEPUMEHTAIBHBIM JaHHBIM, I/MOJIb.
Mox(uer) — 3HAUEHUE UCTUHHOM MOJISIPHOM MacChl SKBUBAJICHTOB IIMHKA, I/MOJIb.

Ommuocumensnasn nozpewnocms, d, %:

d9%—— 9 100%.

SK(ucm)
Bui6oo:

Keiic-3aganmne no reme Ne 2 «OCHOBbI XUMHY€CKOH TEPMOIMHAMUKI)
(OHepreTHka XHMHYECKHX MPOLECCOB)

A) OnpenesieHre HANPABJIEHHOCTH NMPOTEKAHMS MpoLecca
1. Vicionb3ys cIpaBouHbIE JaHHBIE TAOIMIIBI, ONpeieNuTe n300apHbIii Termnosoit sddext AH g8

XAMHUYECKOU PCaKun Bali€ro BapuaHTa
C2H4(r) + 302(1-) <—>2C02(r) + 2H20(>K)
CHeHaﬁTe BBIBO/J 0 BHIICJICHUM UJIH IOTIJIOIICHUH TEIJIOTHI B MIPOLECCE PCaKIIUH.

2. Onpenenute uzMenenne >utponun AS%gg B X0le XUMUYECKOH peaKInu, NpOTeKaroIel mpu
CTaHJAPTHBIX YCIOBUSX B UAEATBHOM Ia3000pa3HOM cocTOSHUU. OOBbSICHUTE 3HAK U3MEHEHMs
AS%9s B pe3yJibTaTe JaHHOI peaKiuu.

3. Onpenenute usmenenue >Heprun I'n66ca AG%os B X0le XMMHUECKOH PEaKIMM, HCHONb3Ys
CIIpaBoYHble JaHHbIE TabmUIEL. [1o 3HaKy n3MeHeHUs d>Heprun I'n66ca AG%os caenaiite BLIBOJ
0 BO3MOKHOCTH CAMOIIPOM3BOJILHOIO IPOTEKAHUS PEaKIHH.

Bemectso | Cocrosnue AHO%5 K{orc AG%05. K/{orc SY%¢8, Jk/mons K
MONL MOnb
CoHe r 226,750 209,200 200,820
NO r 90,370 86,690 210,200
C2Hy r 52,280 68,173 219,450
NH3 r -45,190 -16,647 192,500
CHa r -74,850 -50,830 186,190
CO r -110,520 -137,270 197,910
COz r -393,510 -394,380 213,650
H20 r -241,830 -228,590 188,720
H>0 x -285,950 -237,190 69,940
N2 r 0,000 0,000 200,000




Ha r 0,000 0,000 130,590
O2 r 0,000 0,000 205,030
Clz r 0,000 0,000 222,950

B) «Onpenesenne TennoBoro 3¢ dexra npouecca pacrpopenuss NHaNO3z»

OoopynoBanue u Matepuajbl. 1. Hutpat ammonnst NH4NO3. 2. Crakans (250-300 mo).
3. TepmoMeTp, YKpeTJICHHBIH B IITATUBE.

Boinosinenue. B crakan Haneiite HeMHOTro Bojibl. OMyCTHTE TEPMOMETP, MOTPY3UB €0
HIapUK B BOJY. 3aT€M BHECUTE B CTaKaH HECKOJIBKO JIOKEK MEJTKMX KPUCTAIJIOB HUTPATA AMMOHHUS.
TepMoMeTp MOKa3bIBAET CUIILHOE MTOHMKEHHUE TEMIIEPATYPhI PACTBOPA.

NH4NO3(p) + NH20 = NH4NO3-nH20.
3apanune. Ykaxute 3Haku (>0, <0) Q u AH npouecca pacrBopenusi NHsNOs.

Keiic-3aganmne mo teme Ne 2 «3aBHCMMOCTb CKOPOCTH XUMHUYECKO peaKkunu

0T KOHIHCHTPAIUA PCArNPyYOIIMNX BCIICCTB B JAHHLIX YCJIOBUAX)).
OnbIT 1. 3aBHCUMOCTH CKOPOCTH PEAKIHM OT PAa3JINYHBIX (PAKTOPOB
A) 0T KOHLEHTPAIlUM PearupyolmnX BellecTB

PeakTuBbI M 000py10BaHUeE: PACTBOP CEPHOM KUCIOTHI 2 H., pacTBOpP THOCYJIb(aTa HATPHUS
(Na2S203) 11., quCTHITMPOBaHHAS BOAA, YETHIPE MEPHbBIC TPOOUPKH, KAIleIbHHUIIBI WITH MTUIICTKH,
CEKYHJIOMED.

Tuocynbdar HaTpHsI pearupyeT ¢ CEpHON KUCIOTOH 110 CIEAYIOLUIEMY YPaBHEHUIO PEaKI|H:

Na2S203 + H2SO4 = NaxSO4 + SOz + HO + S|

[Tpu3HakoM MpoTeKarolel peakiuu sBIIeTCs 00pa30BaHNEe MYTH IIPU BBINAJIEHUU CEPHI B
0CaJIOK.
Jls mpoBenieHus ONbITa B YEThIpEX NMPOOHpPKax MPUTOTOBLTE paBHbIE 0OBEMbI PACTBOPOB

THOCYNb(aTa HaTpUs Pa3IMYHON KOHLIEHTPAIUH, JUI1 3TOIO BHECUTE B NMpOOUpKH 4, 6, 8 u 12
Karenb THOCyNb(ara u 1oBeanTe 00beM B mpolupkax 10 12 kamnenb, 700aBUB B KaXKIYIO BOIY,
KaK yka3aHo B Tabnure 1.

3arem B 1-10 mpoOupky n06aBbTe | Kamio CepHOW KHUCIOTHI, OJHOBPEMEHHO BKIIOYMB
cekynaomep. [Ipocnenure, 9To0BI Karuisl HE MOMajia Ha CTEHKUA MPOOUPKH.

Kak TonbKko MosIBUTCS MyTh, BBIKJIIFOUUTE CEKYHJIOMED, M 3aHECUTE pe3yJbTaT B Ta0nuiy 1.

[ToBTOpHUTE ONIBIT C 2, 3 U 4-if IPOOUPKAMHU.

3aganue. 3anuch JaHHBIX ONBITA.

1) 3anecure B TaONMUIly JAaHHBIE, IPOBEJCHHBIX UCCIEIOBAaHUN

Ta6auma - JlanHbIe OmbITa

KonnuecTBo kKanenn




Pacteop | H20 | PactBOp | Opmee | OTHOCHTEND- Bpews OTHOCHTEIE

No ]

npo- | NazS203 H,S0, | 10 Had KOHICHT™ | osperms | H% CKOPOCTD
Karenp | DAL MYTH peakiuu

Oupku Na2S20s, ¢ ’
Vo6, Com. » CeK 1/t, cex’?

1 4 8 1 13

2 6 6 1 13

3 8 4 1 13

4 12 - 1 13

2) PaccunTaiiTe OTHOCUTEIBHYIO MPAKTUYCCKYIO CKOPOCTh PEAKIIUH [T KaXIOTO CIIydast
(1/), 3Has Bpems peakiuu. 3aHECUTE B TAOJIHILY.

3) PaccunTaiiTe OTHOCHTEIBHYIO KOHIICHTPALIUIO THOCYIb(aTa: MPUHUMAs KOHIICHTPAIHIO
B niepBoii mpodupke ¢ 4-a kamsaMu Corm = 1, ¢ 6-10 kammsaMu — Cors = 1,5 1 T.1. 3aHECUTE JaHHBIE
B TAOJIHILY.

4) [Moctpoiite rpaduK 3aBUCKIMOCTH OTHOCHUTEIILHOW MPAKTUYECKON CKOPOCTH PEAKIIUU OT
OTHOCHTEJIbHOM KOHIICHTPAIIUU THOCYJIb(haTa HATpusl, OTKJIaIbIBast 3Ha4eHus 1/t mo ocu X u
Com. mo ocu Y.

5) ChopmynupyiiTe BHIBOJI 0 3aBHCHMOCTH CKOPOCTH PeaKIM 0T KOHIIEHTPAIIUH
THOCYIb()aTa HATPUS MPH JAHHBIX YCJIOBHAX.

OnpIT 2. 3aBHCUMOCTH CKOPOCTH PEAKIIHH OT TeMIEPaTypPhl

W3yunTte Ha mpuMepe peakluu B OMbITE 1.

Bommosnnenue. /i 3Toro B Tepmocrar ¢ Temmeparypoit Ha 10 °C Bbiie KOMHATHON
TEMIEpaTypbl IOMECTUTE 2 MPOOUPKU: OAHY C 4 KarusiMu 1 H pacTBOopa THOCYNIb(aTa HATpUA U 8
KaIUIAIMM BOJbI, B JAPYTYIO — C OJHOW KaIlUIed CEpHOM KHCIOTBL. YUepe3 5 MuUHYT cMemanTe
COJIEpP’)KUMOE MPOOUPOK U OTMETHTE BPEMS MOSBIICHUS MYTH.

[MTosTopute ombIT npu Temreparype Ha 20 ° u 30 ° BbIllle KOMHATHOM TEMITEPATYPHI.

3ananue. 3anuch JaHHBIX ONBITA.

PesynbTarsl BHECHTE B TaOJIMIly U TOCTPONTE IpadUK 3aBUCUMOCTH CKOPOCTH PEAKIIUU OT
Temrneparypsbl. PaccunTaiite 3HaueHHe NPaKTUYECKOTO TEMIIEPATYpPHOTo KO PHUIMEHTa,
ucnonb3ys npasuwio Baut-I'odda.

OnpIT 3. BinsiHue NPUPO/IbI PearupyloIMX BellecTB Ha CKOPOCTh XUMUYECKOil peaknu

Boinosinenne. B 1se mpo6upku npuneiite mo 2 cm® pactBopa KMnOs u 2-3 kamuu
pacTBOpa cepHOi KUCIOTHI. 3aTeM 100aBbTE B MEPBYIO — CBEKETIPUTOTOBICHHBINH PacTBOP
Na2S0s3, a Bo BTopyto NazSOg.

3ananue. 3anuch AaHHBIX ONbITa. OTMETHTE, B KAKOH MPOOUPKE MPOUCXOUT U3MEHEHHE
okpacku pactBopa. Chopmynupyiite BbIBOJI O BIUSHUU MPUPOJIbI pEarupyroliyx BEIIeCTB Ha
CKOPOCTh XUMHYECKOW PEaKIIMH.

BoinoJsinuTe pacueTHoe 3aganue no reMe «CKOpOCTh XUMHUYECKUX PEAKIIUL)»

ATtMocdepHbIe 3arpsi3HEHUS MMOCTEIIEHHO YHUYTOXAIOT 3alIUTHBIN 030HOBBIN CIION 3eMIIH.
O30HOBOMY CJIOI0 YTPOXKAIOT, MOCTYMNAaloLMe B aTMochepy GTOpupOBaHHbIE U XJIOPUPOBAHHBIE,
yrieBoaopoabl — ppeon, Harpumep CClsF, CClaF2, CCIF3. Onu xuMu4ecku cTaOUIbHBI B HUKHHAX
ciosix atMocdepsl, HO B cTpatocdepe noj AciicTBueM yinbrpaduoneToBoro uznydenus CoiHIa



pa3pyliaioTcsi, BBIAENSS AaTOMapHbBI XJOp, TOCJIE€ Yero HAuYMHAIOT MPOTEKaThb pPeakluu
B3aMMOJIEHCTBHS aTOMApHOI'0 XJIOPa C 030HOM.

Paccuumatime ckopocms makou peakyuu ¢ 00pazosanuem KUCI0pooa u MOHOOKCUOA
Xn0pa, eciu yepes 15 ¢ nocie Hauana peakyuu MoasipHas Konyenmpayus o30na oviia 0,3 moaw/1,
a uepes 35 ¢ om nauana peaxyuu cmana pasna 0,15 monv/n.

Keiic-3aganue mo reme Ne 2
«Xummnueckoe papHosecue. [lpunnun Jle-lllarease»

OnpiT 1. CMeleHHe XUMUYECKOT0 PABHOBECHSI B 3ABHCHMOCTH OT KOHIEHTPAIMH
NMPOAYKTOB H HCXOJHBIX BellleCTB, MPH B3auMoaeiicTBum xJjopujaa keaesa(lll) ¢ ponanngom
KaJIus

Oo6opynoBanne u matepuaJjibl. 1. Uetoipe koHMueckue npooupku. 2. [Tunetku. 3. benbrii
skpan. 4. Xnopun xenesa (111) FeClz 0,0025 u. 5. Poganua kamus KSCN 0,0025 . 6. Xmopua
kanusi KCI (kpucrammuueckwii). 7. JluctuimmpoBaHHas BoJa.

BoinosiHenue padothl. B ueTbipe koHnueckue npodupku BHecute 1o 5-7 kanens 0,0025
H. pacTBopoB xisopunaa sxeneza (III) u pomanmpa xamusa. PacTBopbl pa3meniaite CTEKISHHON
NaJIOYKON M 1mocTaBbTe B MTAaTUB. ONHY MPOOUPKY C TOIYYEHHBIM PACTBOPOM COXpAHHTE IS
CpPaBHEHHMsI Pe3yJbTAaTOB OMbITa. B ocTaibHble mMpoOupku 100aBbTE CIEAYIOIINE PEaKTHUBHI: B
nepByro - 1 Kamio HachlleHHOTro pactBopa xsopuna skenesa (III), Bo Bropyro - 1 kammio
HACBIIIEHHOT'O PacTBOpa pOJIaHK/1a Kalts, B TPEThIO - HECKOJIBKO KPUCTAIIMKOB XJIOPUAA KaJIHsL.
CpaBHMTE MHTEHCHBHOCTb OKpPACKU IIOJIyYEHHBIX pAacTBOPOB C HHTEHCHUBHOCTBIO OKPAaCKH
JTaJIOHA.

3anuch AaHHBIX ONbITA. 3alMIIUTE CBOM HAONIOACHUS NpPU MPOBEIECHUU pPAOOTHI.
CocTaBpTe ypaBHEHUE COOTBETCTBYIOIIEH OOpaTUMOW peakUuud W HaNUIINTE BbIPaKEHUE
KOHCTaHThl PaBHOBECHSI.

1. Kakue BelecTBa HAXOAATCS B UCCIEYEMOM PAacTBOPE MPH PAaBHOBECUU?

2. Kakoe BemiecTBO pHIa€T pacTBOPY KPACHYIO OKPACKy?

3. Kak wu3meHsieTcs WHTEHCHMBHOCTh OKpPAacKd pacTBOpa M, B KaKOM HallpaBJICHUU
CMeIaeTcsi paBHOBECHE JTAHHON PaBHOBECHON CHCTEMBI MPU JOOABICHUH: a) XJIOpPHAA Kele3a
(III); 6) pomanuaa kanus; B) XJopuaa Kanus?

4. Kak W3MEHSIOTCA MPU OSTOM B KAXKJIOM Ciydac KOHIICHTPAIMd KOMITOHCHTOB
pPaBHOBECHOHM CHCTEMHI a) pofaHuaa; 0) xyuopuaa kanus;, B) xmopunaa xenesa (II1); r) poganmna
KaJTUs TI0 CPABHEHHIO C X KOHIICHTPAIMSIMH ITPH YCTAHOBJICHUH TIEPBOHAYATIHFHOTO PABHOBECHS?

OnbIT 2. Binsinue TeMnepaTypsl Ha CIBUT XUMHYECKOT0 PABHOBECHS

PeakTHBBI H MaTepHAaJIbI: HOJHAS BOJIA, PACTBOP Kpaxmaia, MPOOUPKH, CIIUPTOBKA, JIepiKaTeb.
Boinoanenue padorsl. Haneiite B 1Be npoOupku 1o 3 cm® HoaHOM BoJbl U 100aBbTe B KAKIyIO
13 HUX 110 1-2 Karmam pactBopa kpaxmana. Harpeiite omny u3 mpodupok. CpaBHUTE OKpPaCKy.
3aganue. VYKaxuTe HaNpaBJICHWE CABUIAa XMMHYECKOTO PABHOBECHsS IPH TMOBBIILIECHUU
TEMIEPATyphl U 3HAK TEII0BOro 3(dexTa peakuu.

Keiic-3ananne no teme Ne 3 «CTpoeHue aroma»

OnpIT «Onpenene}me BO3MOKHBIX IIEPEXO0A0B 3JTCKTPOHOB B aTOME HATPUS>



PeakTuBbl M oOopyaoBanue. dapdopoBas wyamika, CIOUPT STUIOBBIM, CTaJIbHBIC
MIPOBOJIOYKH, HACKIIIIEHHBIE PACTBOPHI COJICH: XJIOpHUIa HATPUS, XJIOPHUAA JIUTUS, XJIOPUJIA KaJIUs,
xjopua 6apus, XJIopuaa KaibIusl.

Xoxa pa6oTsl

[Tasouky, ¢ BIassHHOM B HEE INIATUHOBOM MPOBOJIOYKOM, OITYCTUTE B PACTBOP COJIM U BHECUTE
B mams. [1namst okpacuTcst B xapakTepHbIe JUIsl METAJJIOB LIBETA.
3aganue. 3anuch JAHHLIX ONBITA.

1. 3anecure HaOMIOAEHUS B TaOIHUITYy 1

Tabnuna 1 — OkpamyBaHue MIaMeHH MeTalIaMu
MerTann IIBer mnamenu A, HM

Na
Ca
Li
Ba
K

2. Ilo uBery minameHu BblOepeTe AMana3oH JJMH BOJH, MPU KOTOPBIX HaOoaeTcs
nepexo MEKTPOHOB B aTOMaxX MeTayuloB (Tabi. 2), u 3aHecute B 1-10 Tabnuiy.
Tabnuua 2 - /luanazoH JUIMH BOJH B BUIUMOM CIIEKTpe
ALam | <390 |390- 420 — 470 — 540 — 580 — 620 - 780 | > 780
410 450 530 580 610
user | Hesupn. | @uoner. | Cunuii | 3enéupiii | XKénreit | Opamwxk. | Kpacusiii | HeBug.

3. JInst HATpUs pacCUUTATE BO3MOXHBIC IIEPEXO/IbI DJIEKTPOHOB B aTOME, UCTIONB3Ys
JUTSL OTIPEICIICHUS ITTMHBI BOJIHBI 3aBUCUMOCTh SHEPTHH KBaHTA OT JIJTMHBI BOJIHBI (YpaBHEHUE
1):
A =hc/AE, (1)
rlie A — JUIMHA BOJIHEI, HM;
AE — sHeprus, BbIIEISAIOMASCS IPH NIEPEX0JIE MIEKTPOHOB;
¢ — ckopocTh cBeta (2,9-10% m/cex mmu 2,9- 101 Hm/cex);
A — nocrosiHHas ITnanka (6,63-10-103* JIx-cex mmu 4,11-1015 5B )
[ToncraBnsis B popMyIny 3HaUEHHS MOCTOSHHO# [11aHKa M CKOPOCTH CBETA, MOJTyYaeM:
A=1240,8/ AE, (am) (2)
4. 3nayenue AE paccuuTaiiTe mpu ydere, uTO TEepPEXOJbl JCKTPOHOB B aTOME HATpPHUS
BO3MOXHBI B Ipenenax ¢ 3-ro mo 7- SHepreTM4ecKuil ypoBeHb - NpH Mepexoae Ha §-i
SHEPreTUYEeCKUN YPOBEHB DJICKTPOH OTPBHIBACTCS OT aTOMa HATPUSI:

N n=3 =4 =5 n= n=
my gl BB DD
s y. A
| T T T | 1
E, Es E; Eq Es Es E. (oTpuin &)
3.027 3,547 4,068 4,589 5,110 5,140

5. PaccuuraiiTe 3Ha4eHMsI SHEPIUH, BBIAEISIEMON IPU BCEX BO3MOXKHBIX Iepexoax
AJICKTPOHA B aTOME HATpHs, U 3aHOCUM 3HaueHust AE B TaGmuiry 3.

Ta6muia 3 — Pacder sHeprur BO3MOXKHBIX TIEPEXO0/I0B JIEKTPOHA B aTOME HATPHUS



Ne AE AE AE, 3B | A, aM Ontuyeckuii CiexkTp
(LIBET IJIaMEHU)

AEg-1 Ees- E1 2,113 | 587

AEs-2 Es- E»

AEs-3 Es- E3

AEs-4 Es - E4

AEs5 Es- Es

AEs1 Es-E1

AEs.2 Es- E»

AEs.3 Es- E3

AEs-4 Es - E4

AE41 E4- E1

AEa-2 E4-Eo

AE4-3 E4- Es3

AE31 Es- E1

AE3 Es- E>

AE>-1 E>-E;

6. Mcnonb3ys paccuntanHble 3HaueHus AE, mo ¢gopmyne (2) Haliaure 3Ha4eHUS AITUH
BOJIH A JIJIs K&XJIOTO MEePEX0/ia U 3aHECUTE B TaOIUILy 3.

7. 3anumuTe B KOJOHKY «ONTHYECKHI CIEKTp» IBET IUIAMEHHU, COOTBETCTBYIOIIMM
MOJIyYEHHOMY 3HAYECHMIO JUTMHBI BOJIHBI U3 PUCYHKA.

8. CdhopmynupyiiTe BBIBO/I: HA OCHOBAHUM NMPOBeIeHHBIX pacyeToB A u AE, ykakure,
KaKHe MepexoAbl 3JIeKTPOHOB BO3MOKHbBI B aTOMe HATpHUs?

Keiic-3aganue no teme Ne 4
«Xumuveckasi cBsizb. CTpoeHure MPpoOCTEHIINX MOJIEKYJD)

Jnst coequuennii Ip, HI, CrCls, PbO, (H20)n, CHa4
a) YKQOKUTE THUIT XUMHYECKOHN CBSI3H B MOJICKYJIaX;
0) cocTaBbTE ANEKTPOHHBIE CXEMbI 00pa30BaHUS MOJIEKYJ C KOBAJICHTHOM
cBs3b10. OnpenenuTe BaIEHTHOCTh U CTENEHb OKHUCIICHMUS,;
B) M300pa3uTe ANEKTPOHHBIMU YPAaBHEHUSIMH MTPOIIECCH 00pa30BaHMS
MOJIEKYJI C HIOHHOM CBA3bIO;
T') YKQXKHUTE TUT THOPHUIN3AIMU YTIIepo/ia B MOJIEKYJIe MeTaHa |
M300pa3uTe reOMeTPUUECKYI0 (POPMY MOJIEKYIbI, YKAKUTE BaJICHTHBIN YOIl
Cdopmyanpyiite, kKak BU/ CBAA3H BJIHsAET HA CBOMCTBA XMMHU4Y€CKOI0 BellecTBa?

IpakTnueckasi padora mo remeNe4:

«XuMHUecKas CBHA3b, CTPOCHUEC MOJICKYJID»
33}13HI/ICI. a) OHpCI[CJ'II/ITC THUIIbI XUMHYECKHX CBS3€H B MOJICKYJIaX CJICAYIOMHNX

coemunenuii: Sz; SiH4; CI-S=S-Cl; C2Hs; BaO; N2

0) B COeIMHEHUSX C MOHHOH CBS3bI0 N300pa3HuTe MPOIeCChl 00pa30BaHMs HOHOB U3 aTOMOB
U cXeMy 00pa3oBaHMsI HOHHOTO BEIECTBA.

B) B COCIIMHEHHSIX C KOBAJICHTHOW CBSI3bIO0 COCTABHTE AJIEKTPOHHBIE CXEMBI 00pa3OBaHMSI
MOJICKY.

T') MOKa)XHUTE, Kakue OpOUTaI aTOMOB MPUHUMAIOT y4acTHE B 00pa30BaHUH CBS3H?



n) OmnpenenuTe MONSPHbIE U HEMOJSPHBIE CBSI3M, G M T - CBSA3HM, TUIN TUOpHUIM3ALUN
THOPHTHBIX CBSA3CH.

k) OnpenenuTe BaICHTHOCTb U CTETIEHb OKUCIICHUS YJIEMEHTOB.

3aganue 2. [Tokaxxute MexaHu3M oOpa30BaHMUS:

a) nona ruapokconus (HzO)" u3 wona H' m monexynsl HoO, ykaxuTe BaJ€HTHOCTH M
CTEeNeHb OKUCIICHHsI aToMa Kuciopojia. M300pa3ute cxemy nepekpbIBaHUsl aTOMHBIX OpOUTasieil B
WOHE TUAPOKCOHHUS.

6) mona [Be(OH)s]> u3 monexyn Be(OH); u ruapoxcun — monoB (OH), ykakure
BaJleHTHOCTh M CTEIEHb OKHCIIEHHS aTOMOB B TeTparuipokcobepumnare [Be(OH)4]*

3ananue 3. J[aHbBI 2JEKTPOHHBIC KOHPUTYPALIUY BAJICHTHBIX JJIEKTPOHOB JIBYX XUMHYECKHX
3JIEMEHTOB:

... 4s? 4p* n 1st

a) OmnpenenuTe IEMEHThI, KOTOPHIM COOTBETCTBYIOT JIaHHBIE AJIEKTPOHHbBIE KOH(PUTypaIIun
BaJICHTHBIX AJIEKTPOHOB;

0) Hanummre hopmynny MoneKyibl, 00pa30BaHHOM aTOMaMH STUX SJIE€MEHTOB.

B) OmpenenuTe THUI XUMUYECKOM CBSI3UM B ATOM MOJIEKYJIEe, COCTAaBbTE €€ DJIEKTPOHHYIO
dbopmyny u u300pa3uTe cXeMy MepeKpbIBaHUs AaTOMHBIX OpOUTANICH.

r') YKaKUTE THIT MOJICKYJIBI.

3aganue 4. CocraBpTe IJICKTPOHHBIC (HOPMYIBI aTOMOB: (TOopa, a3oTa, Opoma, Kesesa,
HUKEJIS, KaJIbIIUA.

BaneHTHbIe 2IEKTPOHBI pacIpeIeIuTe 0 OPOUTAIISM.

Onpenennte BOZMOKHbBIEC BAJIGHTHOCTH U CTETICHU OKUCIICHUS STUX JJIEMEHTOB.

OO0bsicHUTE, TTOUYEeMY BhICIIIAs CTETIEHb OKHCIEHUS aTOMOB TOpa, a30Ta, jKeJe3a U HUKEIs
HE COOTBETCTBYET HOMEPY TPYIIIIHI?

3aganue 5. J[aHbI 2JIEKTPOHHBIE KOHQUIYpallMK BaJE€HTHBIX 3JIEKTPOHOB XHMHUYECKHUX
DIIEMEHTOB:

.68, ...3s%pt, ... 5s75p8, ... 4s24p*, ... 3d°4s?

a) OmnpenenuTe IEMEHThI, KOTOPHIM COOTBETCTBYIOT IaHHBIE AJIEKTPOHHBIE KOH(PUTYpaIIun
BaJICHTHBIX JJIEKTPOHOB;

0) CocraBbTe 2NIEKTPOHHBIE (POPMYIIBI ATOMOB, pPaclpeAeTUTe dIEKTPOHBI 0 OPOUTATIAM,
OTIpeIeTUTE BO3MOKHBIE BaJICHTHOCTH M CTEIIEHU OKUCIICHUSI.

B) CoctaBbTe (POPMYJIBI OKCHIOB M THAPOKCHIOB, HA30BUTE WX, YKKHUTE THITBI CBSI3EH
MEXJTy aTOMaMH B MOJICKYJIax.

r) Pacmosioxure BBICIIME THIPOKCHIBI B IIOPSIIKE YBEITHUCHUS KUCIOTHBIX CBOMCTB.

3apanue 6. OnpeaenuTe U3BMEHEHHE MOJAPHOCTH CBSI3U B PAJIaX MOJIEKYJI:

a) PHz3; H2S; HCI

6) H20; H.S; H.Se

B) HF; HCI; HBr; HI.

3aganme 7. Pacnonoxute npezacrasiennbie Monekynbl: Clo; HoS; HBr; CO; NHs; BeH> B
NopsiIKe YOBIBAaHUS MOJSIPHOCTH CBS3H. Y KQKUTE, B MOJIEKYJIE KAaKOTO COCTMHEHUS UMEET MECTO
sp — rubpuausanus. CocTaBbT€ OJJIEKTPOHHYIO (OPMYTy OTOM MOJIEKYJbI, H300pa3uTe
NepeKpbIBAaHUE AaTOMHBIX OpOUTaseil B MOJIEKYJIe, YKaXUTE TUIT MOJICKYIIbI.

Keiic-3apanue mo teme Ne 4 « KommjiekcHbIe cOeIMHEHUS»

OnpIT. Honyqe}me H HCCIeJ0BaAHHE CBOMCTB KOMILJIEKCHOIO COeIMHEHUA



cyabdara terpaammuuomenn (1)
PeakTuBbl: pacTBOp cyibdpara meaum 1 H., pacTBop xyopuna Oapus 1 H., 0I0BO
METaJIJIN4EeCKOe, KOHLEHTPUPOBAHHBIA PACTBOpP aMMHAaKa.
[Tomecture B 2 mpobupku no 10 kamens pactBopa cynbdara Menu U 100aBbTE B OJIHY

U3 HUX 2 KaIuTu XJIOpuaa O6apusi, BO BTOPYIO — BHECHTE KYCOUEK TPaHYIHPOBAHHOTO OJIOBA.

[TosryunTe KOMIUIEKCHOE COETUHEHUE MEU: JUIsl TOI'0 BO3BMUTE B JIBE MPOOHPKH 110 5 -
6 xanenp cynbdara Meaum U gob6aBbTe H30BITOK 25 % pacTBOpa aMMHaka 10 MOJHOTO
pacTBOpPEHUS, BBIIABLIETO BHAYAJIE OCAKa.

B npoOupku ¢ KOMIIJIEKCHOM COJbIO 100aBbTE: B OAHY M3 HUX 2 KaIlsld Xjopuaa o6apus,
BO BTOPYIO — BHECUTE KyCOUEK I'PaHYJIMPOBAHHOTO 0JIOBA.

3aganue. 3alUIINTE JaHHBIE OIBITA.

1) Kakue n3menenus B mpoOupKax B XoJe onbiTa Ber Habmogaere?

2) CocTaBbTe ypaBHEHHUS OCYIISCTBUBIIUXCS PEAKIINI MEXy BEIIECTBAMMU:

cynbdaroM Meau U XJIopuaoM dapus,

cynbhaToM MeIU U OJI0OBOM,

cynbdaroM Meau 1 aMMHAKOM ¢ 00pa30BaHHEM KOMILIEKCHOTO COSAMHEHUS
cyiabdparom terpammunamenn (1) u xmopuaom 6apwus,

cyiabpatom tetpammuamenn (1) u omoBom.

3) Kakast u3 BbIlIeyKka3aHHBIX peakiuid He mpoTekaeT? [louemy?

4) O0BbACHHUTE, B UEM Pa3uyusl B XUMHUYECKUX CBOMCTBAX MPOCTOM M KOMIUIEKCHOM COMu?

5) JlaliTe MONHYIO0 XapakTEPUCTUKY KOMILIEKCHOTO COEIMHEHHs, YKa3aB — BHYTPEHHIO U
BHEIIHIOK c(epbl, KOMIUIEKCO0Opa30BaTelb, JIUTaH b, KOOPIUHAIIMOHHOE YHCJIO.

6) YuutpiBasg, 4YTO JdaHHbIE 10 MOJISIPHOW DJIEKTPOMPOBOAHOCTH pacTBOpa
KOMIIJIEKCHOTO COEMHEHHUS YKa3bIBAIOT Ha JMCCOIMALIMIO €T0 Ha 2 NOHA, HAIIUILIUTE YpaBHEHUE
€ro JIEKTPOJIUTHYECKON AUCCOLUALINH.

7) Ha ocHoBaHMM TPOBEACHHBIX OIBITOB CQOPMYIUPYHTE BBHIBOJ: KAKHe HWOHbI
KOMILJIEKCHOTO COe/ITMHEeHHsI — BHYTPeHHel njiu BHellIHeii cdepbl MOTYT BCTYNATh B peakuuu
HOHHOTO0 00MeHa?

Keiic-3apanue no reme Ne 5
«PacTBOpBI: pac4eTHbIA NPAKTHKYM. «PacTBOPBI JIEKTPOJIUTOB

CoopmysmpyiiTe cieayomue NOHATHS, IPeACTaBbTe (OPMYJIbHbIC BHIPAKCHUS :
MaccoBast 107151 paCTBOPEHHOI'O BEILIECTBA, MOJIIpHAsl KOHLUEHTPALUs, MOJIIpHAs KOHILIEHTPALUs
HKBHUBAJIEHTOB, MOJIJIbHAS KOHIIEHTpAlMs, TUTP PACTBOPA, IUIOTHOCTb pPACTBOpPA, apeoMETP
(Ha3HaueHue), KPUCTAIIOTUAPAT.
3ananme. 1.M3yunTe TeopeTruecKkuii MaTepuan no JaHHOU TeMe;
2.PemnTe 3a/1aun Balllero BapuaHTa, OTHOCALIMECS K U3ydaeMoil Teme.
OnbiT 1. XapakTep qucconuanuu ruipoxkcuios. IonyyeHune ruipokcuaa Maraus

PeakTuBBI: pacTBOp XJ0puAa MarHusg | H., pacTBOp ruapokcuaa Hatpus | H., pacTBOp
COJISTHOM KHUCIIOTHI | H.

Boinosinenne onbiTa. B 11Be mpobupku BHecuTe Mo 5-6 kamenb 1 H pacTBopa XJjopuaa
MarHus ¥ 100aBbTe B KaXIyt0 10 5-6 kamenb 1H. pacTBopa rMIpOKCHIA HATPHSL.

B nepByto mpobupky k ocanky nooaspre 8-10 kanens 1 H pacTBopa CONSHOM KHCIIOTHI, a B
apyryto 8-10 kanens 1 H pacTBOpa ruApOKCHIA HATPHUS.

3aganme. 3anuch JaHHBIX ONbBITa

1) Kakue npusHaku peakuunii Bel Habmronaere? B kakom ciryyae Habro1aeTest pacTBOPEHUE
ocanka?

2) Hanumure MOJIEKYJSpHBIE U HOHHO-MOJIEKYJISIPHBIE YPABHEHUSI PEAKIIUN:

NOJIy4YCHHS THAPOKCUIA MarHus;

TUAPOKCUIA MATHUS C COJISTHOM KUCIOTOM,



THAPOKCHJIA MAarHUS C THPOKCHIOM HaTPHS.

Kakas peakuus He nmpoTekaer?

3) KakoB xapakTep AucCCOUMAaUMM THAPOKCHAA MarHusi? 3aluIiuTe YypaBHEHHE
Auccouai ruApOKCrUIa Maraus.

OnpIt 2. [TosryyeHue ¥ CBOMCTBA THAPOKCHIA IIMHKA

Boinosinenue onbITa. B 1Be mpobupku BHecuTe 1o 5-6 kamens 0,5 H pacTBopa cyiabhara
[IMHKAa ¥ J00aBbTE B KAXKIAYI0O MO 2 Kalld 2 H pacTBOpa THAPOKCHUIA HATpHsl JO MOMEHTa
oOpa3oBaHus ocaaka. B mepBylo mpoOupKy K ocaaky 100aBbT€ MO KarisiM 2 H PacTBOP
XJIOPOBOAOPOHOW KHCIIOTHI JO PAacTBOPEHHS OCajka, a B JAPYryl0 — M30BITOK 2 H pacTBOpa
TUAPOKCHUAA HATPUS JI0 MTOJIHOTO PACTBOPEHUS OCAIKA.

3aganue. 3anuch JAHHBIX ONBITA.

1) Kaxkue npusHaku peakuuii Bel Habaromaere?

2) Hanummre MONEKYISpHbIE 1 HIOHHO-MOJIEKYIIAPHBIC YPABHEHUS PEaKIil.

3) KakoB xapakrep TUCCOIMAIMH THAPOKCH 1A ITMHKA? 3alUIINTe YpaBHCHUE IUCCOIIUAIINN
THJIPOKCHUIA ITUHKA.

OnbiT 3. Bausinue co/u ¢j1a00i KUCJIOTHI HA JUCCOIHAIUIO ITOH KUCIOTHI

BoinosiHeHnue onbiTa. B 1Be mpoOupku BHecute mo 5-7 kamnensb 0,1 H pacTBOpa yKCYCHOM
KHUCTOTHL. B kaxayto npobupky mpubaBbTe 0JHY KaIlIl0 MHIUKATOpa METUIIOBOTO OPaH)KEBOTO.
Onny IpoOUPKY C YKCYCHOM KHCIIOTOM OCTaBbTE B KAUECTBE KOHTPOJIBHOM, a B IPYT'yI0 BHECHUTE
3-4 MEKpoIITIaTesNs KPUCTAIIOB alleTaTa HaTpHsl ¥ TiepeMeIaiiTe pacTBOp CTEKISTHHON MAIOUKOH.

3ananue. 3anuch JaHHBIX ONBITA.

1)Kakue npusHaku peakiuii Bl HaOmogaere?

2)Hanuimre MOJEKYIApHBIC H HOHHO-MOJIEKYIISIPHBIC YPABHEHUS PEAKIIHIA.

3) CopmynupyiiTe BBIBOABI O BIUSHUU COJU cNAaOON KUCIOTHI HA JAUCCOIHAIMIO TOU

KHCIIOTBI.
OnbiT 4. Biiusinue coJim ¢1200r0 0CHOBAHUSI HA JUCCONUALMIO 3TOT0 OCHOBAHMS

BoinosiHenue onbiTa. B 1Be npoOupku BHecuTe o 5-7 kamnens 0,1 H pacTBopa aMmMHaKa.
B kxaxnyio nmpoOupky mpubaBbTe OJHY KaIUIIO pacTBopa MHAMKaTopa (enondranenna. OaHy
MpOOUPKY ¢ pacTBOPOM aMMHaKa OCTaBbTE B KaueCTBE KOHTPOJBHOM, a B Ipyryro A00aBbsTe 3-4
MHKPOIIMNATEIIA KPUCTAIJIOB XJIOPpHUIa aMMOHUA U HepeMemaﬁTe pacTBOp CTEKJITHHON HAJIOYKOU.

3ananue. 3anuch JAHHBIX ONbITA.

1) Kaxwue npusHaku peakimii Ber HaOmonaere?

2) Hanuimure MoJeKysIsipHbIC B HOHHO-MOJICKYJISIPHBIC YPAaBHEHUST PEAKITHIA.

3) ChopmymnupyiiTe BEIBOIBI O BIUSHUU COJIM CIIA00TO OCHOBAHMS HA TUCCOIUAITUIO ATOTO

OCHOBaHHUSI.
Keiic-3aganune nmo reme Ne 5

«['mapoaus coseil. BomopoaHblii moKa3areb)

OnbIt. «'mapoaus coseil. Onpenesenne PH pacTBopoB pa3HYHBIX 110 COCTABY
THAPOJIM3YIOUIUXCS COoJIeiD)

PeakTuBbl: pactBop cynbdara amomuaus 0,5 H., pacTtBop xsopuaa Harpus 0,5 H.,
KPUCTANINYECKUN CyIb(QUT HATpuUs, KPUCTALIMYECKUI KapOOHAT HATpHs, AUCTUILIMPOBAHHAs
BOJA.

Bobinosinenue onbiTa. CHayana MpUroToBbTE pacTBOPBI KapOOHATa U Cyilb(uTa HATpUs, A
Yero BHECUTE 10 | mmaTesio coieil B OTAeIbHbIe MPOOUPKU U J00aBbTE 5 MII TUCTHIUIMPOBAHHOM
BOJIbI, TIATEIBHO BCTPSIXHUTE.



B 5 npobupok Haneiire o 10 xanens: B 1-10 - AUCTUIUTMPOBAHHOM BOBI, BO 2-F0 — pacTBOpa
cynb(aTa aOMUHUS, B 3-10 — pacTBOpa Cylb(HTa HATpUs, B 4-10 — pacTBOpa XJIOpUIa HATPHs, B 5-
10 — 5 Karesb kapOoHaTa HaTpHsl U S Karenb cyib(haTa altOMUHUSL.

B kxaxtyto mpoOupKy MOJIOKUTE 10 KYCOUKY YHUBEPCATIbHON MHMKATOPHON Oymaru.

3aganus. 3anmuch JAHHLIX OILITA.

1) CpaBHuTe OKpacKy Oymaru B pacTBopax coJjiei ¢ ee OKkpackoii Ha mkaie 3HadeHuid pH. Ilo
M3MEHEHHIO OKPACKH CJIEIaiTe BBIBOJ] O PEAKIIMH CPE/Ibl B PACTBOPE KAXKI0M COIH.

2) Kaxue nzmenenus HabmozatoTes B 5-it mpobupke? Kakoe BeIecTBo BhINAO B BUAE 0CA/IKA U
BBIJICJIIIOCH B BUJIE ITy3bIPHKOB Ia3a’?

3) CocraBbTe ypaBHEHUsI peaKLMii B MOJIEKYJIIPHOM U HOHHO-MOJIEKYJIIPHOM BUJIE:

TUAPOIH3a Cyb(har aTfOMHUHY,

TUAPONH3a CyIb(pHTa HATPHS,

TUAPOJIM3a XJIOpUJIa HATpH,

00pa30BaHus U THIPOJIH3a KapOOHATA ATFOMUHHSI.

Kakas peakuus He nporekaer?

4) 3anonHuTe TAOJIMITY, YKa3aB CBEJICHHS O TUIIAX THAPOIIH3a

Comnb 0Opa3oBaHHast [Tpumep pH Okpacka
comu YHHBEpC.
WHJIUK.

CwibHbIM ocHOBanueM | (Caboi KHCIOTOMH
Cna0biM ocHoBaHueM | CHIIBHOM KHCIOTOM
C1aObIM OCHOBaHHEM C1aboii KHCIIOTOM

CunbHbIM ocHoBaHWeM | CHIIBHOM KHCJIOTOM

Keiic-3aganne no reme Ne 6
«OKHCIUTEIbHO-BOCCTAHOBHUTE/IbHbIE PEAKIMH € YYACTHEM CJI0KHBIX BellleCTB

OnbiT. Bausinue pH cpeabl Ha XapakTep BOCCTAHOBJICHHUS IEPMAHITAHATA KaJIMS

PeakTuBbI M MaTepHaJIbI: pPacTBOp NepMaHranara kanus 0.5 H, pacTBOp CEpHOI KUCIIOTHI
2 H, pactBop ruapokcuja kanus 0.05 H, HUTPUT Kansg KPUCTAJUIMYECKUH.,IUCTUIIMPOBAHHAS
BOJ1a, MPOOMPKH, MUKPOIITIATENb.

BbinosHenue padorsl. B Tpu npobupku BHecuTe 1o 3-4 Karuid pacTBOpa MepMaHraHaTa
kaimus (KMnOg). B nepByto npoOupky n06aBbTe 2-3 Kamiu 2H. pacTBOpa CEpPHOM KHUCIOTHI, BO
BTOPYIO - CTOJIBKO 7K€ BOJIbI, B TPETHIO - TaKoe ke KoiandecTBo ruapokcuaa kanus (KOH). Bo Bce
TpHU TPOOMPKH BHECHTE TIO JIBa MHKpoInmarens kpuctaumdeckoro Hurputa kamus (KNO2) u
MepeMeIIanTe pacTBOPHI 0 MOJHOTO pACTBOPEHUs KpucTauioB. Yepe3 3-4 MHUHYTHI OTMETHTE
M3MEHEHHE OKPACKH B MPOOUpPKAX.

3anuch JaHHBIX ONBITA.

1. Hanumure ypaBHEHUS peakuuit BOCCTaHOBJICHUS IIepMaHraHara
KaJIMs. HUTPUTOM Kajusl B KMCIION, HEUTPAJIIBHOM U IEJIOYHON CPEeNaX, yUUTHIBAsA, YTO

ror MnO ;" - mMeeT PrOIETOBYO OKpacKy, HoH MnO 2™ - 3enényro, mon Mn?* - Gecriseren, MnO;

- 0caJioK Oyporo IBera.
2. MeTo10M 3JIeKTPOHHOTO OalaHca mooepuTe K03 PUITMESHTHI.
3. YKaKkuTe OKUCIUTEND U BOCCTAHOBHUTCIIb, ITPOLCCC OKUCICHUA 1 BOCCTAHOBJICHH.
4. Jlo KakOW CTENeHN OKHUCJICHUS BOCCTAHABIIMBACTCS IIEPMaHTaHAT Kalus B pacTBOpax,

nmeromux pH > 7, pH = 7, pH < 7?7 CKOJIbKO OKHUCIUTEIbHBIX SKBUBAJIEHTOB COAEPKUTCA B |
Moiib KMNO4 B Kaxa0M U3 3TUX clydaeB?

Keiic-3apanue mo teme Ne 6



«OKHCIUTETbHO-BOCCTAHOBUTEIbHbIE P€AKIHH C YIACTHEM IMIPOCTHIX

BEIIIECTB - MCTAJLJIOB»
OnbiT 1. OTHOIIEHHE METAJIOB PA3HOH AKTHUBHOCTH K KHCJIOTAM-OKHCIUTEJISIM,
KHCJI0TAM-HEOKUCIUTEISIM H PACTBOPaM 1eJI0OYeid.
A) XuMHYecKHe peaKM MeTA/JIOB ¢ KOHHEHTPUPOBAHHOM CepPHOM KUCJIOTOM

Konyenmpuposannas cepnas kucioma 3a cuem MaKCUMAIbHOU NOJOACUMENbHOU CIeneHU
OKUCTIeHUSL YEeHMPATLHO2O dNIeMEHMA ABNAEMC S KUCTIOMOU-OKUCIUMENEM.

Ilpu e3aumooeticmeuu konyenmpuposaunou ceprou xuciomor HSOs ¢ memannamu
B03MOACHBIMU NPOOYKMamu occmanosienus sensiomes: SO2; S; HaS. Cmenens 6occmanosnenus
S*® saeucum om axmusnocmu memannos. Hanpumep, KOHYeHmMpupoeamnas cepuas KUcCioma
80CCMAHABIUBACMCL:

a) HeakmugHvlMu mMemasniamu 0o SO,

0) memannamu cpeonei akmusnocmu (meaicoy Mn u Hz) nocredosamenvro om SOz do S°

8) akmugnvimu Memaniamu (cmoswuu neeee Mn) 0o HaS

Ha memannwt Cr, Fe, Al, Au, Pt H2SOu(k) ne deticmgeyem npu nuskux memnepamypax.

Boinosinenue. [Tomectrute B TpH IPpOOUPKH IO KyCOYKY METAJIOB — MEJTH, IMHKA M MarHUs.
B kaxnayro npoOupky m00aBbTE CepHyro KUCIOmM) KOHYEHMPUpOSaHHYI0, YTOOBI OHA MOKpPbLIA
MeTalbl (paboTaiTe B BRITSHKHOM IIKAa(y MpU BKIIFOUEHHOM BEHTUIISIMH!).

3amanne. 3anuch JAHHBIX OMbBITA.

Onummre HaOIIOIEHUS.

CocTaBbTe YpaBHEHHS COOTBETCTBYIONIUX PEAKITUH.

+6
CU® + H2SO0u(k) —
Zn® + HyS04(k) —

Mg® + HoS04(k) —

PaccraBpTe KOB(l)(I)I/II_[I/IeHTBI MCTOAOM 3JJICKTPOHHOI'O OanaHca. YKaxure BOCCTaAHOBHUTCIIb,
OKHCJINTCIIb, a TAKIKE IIPOUCCChl OKUCJICHUA U BOCCTAHOBJICHUS.

b) Xumuyeckue peakuuu MeTaNJI0B ¢ pa30aB/JIeHHON CEPHOM KUCJI0TON

[TomectuTe B TpU MPOOHPKH MO KYyCOUKY METAIJIOB — MM, IIMHKA U MarHus. B xaxmyro
npoOUPKY 100aBbTE CepHyI0 KUCIOMY pa3dasieHtylo, 4TOObI OHA MOKpbLIAa MeTalUTbl. B Monekyie
pa30aBICHHOM CEPHOI KUCIOTHI POJIb OKUCITHTENSI BBITIOIHSET HOH Bogopoaa H.

3amanue . 3anuCh JaHHBIX ONBITA.

Onummmre Habmogenus. CocTaBbTe YpaBHEHHUS NpOmeKarouwjux COOTBETCTBYIOIIMX
peakumii. PacctaBbre  KO3(GOUIMEHTHI METOJOM  JJIGKTPOHHOTO  OajaHca.  YKaXHTE
BOCCTaHOBUTEIb, OKUCIIUTENb, a TAKXKE MPOIIECCH OKMCIIEHUS U BOCCTAHOBJICHUS.

Cu® + H2SO4(pazd) —
Zn° + HyS04(pa36) —
Mg° + H2SOs(pa36) —

B) XumMu4eckne peaknuu MeTANJIOB CO MIEJ0YAMU



C pacmeopom wenoyu 83aumoO0eticmeyion Memaiisl, OKCUObL U SUOPOKCUObL KOMOPLIX
obaaoarom amgomepHvIMU CEOUCMBAMU.

BoinosnHenue 3aganus. 13 tpex mpemiokeHHBIX B onbiTax A U b meramnoB BeiOepute
MeTaJul, UMM aM(OTepHbIe CBOMNCTBA CBOMX OKCHIOB U TUIAPOKCHJIOB, TIPU 3TOM CTOSIIAN
710 BOJIOPO/Ia B PSIIy CTAaHAAPTHBIX AIEKTPOJHBIX MOTEHIHAIOB. OMyCTUTE METAJLT B IPOOUPKY C
PacTBOPOM IMAPOKCH/IA HATPUSI.

3aganue .3anuch JAHHLIX ONbBITA.

Onummmre HabmoaeHus. CocraBbTe ypaBHEHHE COOTBETCTBYIOIIEH peakuuu. B mpomykrax
peakiuu 3Toro Meramia ¢ pactsopoM menoun NaOH ykaxure ero pacmeopumyro KOMHIEKCHYIO
conv. PacctaBbTe KOA(D(DUIIMEHTHI METOIOM 3JIEKTPOHHOTO OayiaHca. YKaKUTE BOCCTAHOBUTEIb,
OKHCJIUTENb, a TAKXKE MPOLIECCH OKUCIEHUS U BOCCTAHOBJICHUS.

Keiic-3aganmne no reme Ne 7 «['ajibBaHUYeCKHE IJIEMEHTbD)
OnpiTr 1. TanbBaHuYeckuii 3jemMeHT TUna Jlanmdas-SIko0n ¢ KOHIEHTPAUMOHHOM
noJisipu3anmei
IIpu6ops1 u peaxtussbl: pactBopbl: CuSO4, 1 H, ZnSO4, 1 1, KC1 (Hackll.); 31eKTPOABI —
IIMHKOBBIM M MEIHBIN; BOJIBTMETP; CTaKaHbl BMECTUMOCTHIO 200 M1, MOJIOCKHA (PUIBTPOBATBLHOM
Oymaru.
BoinosineHue pa6oTnl. O3HAKOMBTECH CO CXEMOH TaIbBAaHHYECKOTO JICMEHTA!

JIBa craxana Ha 200 cm® (1), smeKTposs! (2), COeNMHNTENBHEIE TIPOBoAA (3), ITEKTPOTHTHEII
MOCTUK (4), rambBaHOMETD (5).

B 11Ba cTakaHa HajeiiTe pacTBOPHI OIMHAKOBOH KOHIEHTpauu 1Momb/ave:
B IIEPBBIi — cynb(aTa HUHKA, BO BTOPOH - Cyib(ara Meu.

Onycture B pacTBOpbl CBOMX COJIEH LMHKOBYHDO M MEIHYIO IUIACTUHBI, COEAMHHUTE HX
MOCPEJCTBOM MEIHON IMPOBOJIOUKH C TaJbBAaHOMETPOM, COONIIO/Ast MOJIIPHOCTH. «3aMKHUTE
pacTBOpbBl B CTaKaHaX 3JIEKTPOJUTHBIM MOCTHKOM, 3allOJIHEHHBIM HACBHIIIEHHBIM PAacTBOPOM
xnmopuna kanust KCI, mpuroroBneHHOM Ha arap-arape, T.e. 3aMKHUTE TaJbBaHUYECKYIO IICTIb.
Yepes nsaTh MUHYT TOCJE 3aMbIKaHUS 1M U3MEPhTE BOJIBTMETPOM HaIpsiKeHHe padoTaroIero
JJIeMeHTa (TOYHee MaJeHNe HallpsHKEHUs, 3aBUCAILEE OT COMTPOTUBRIIEHUS TalbBaHOMETPA).
3ananue. 3anuch JAHHBIX ONBITA.

1) 3apukcupyiite nokazanus BoibT™MeTpa: Egaxrna = B,

2) PaccumraiiTe TEOPETUYECKH HAINpPSDKCHUE TaTbBAaHUYECKOIO OJIEMEHTa, IOJIb3YsCh
3HAYCHUSIMU CTAHIAPTHBIX JIEKTPOAHBIX OTCHIUAIOB Ereqp = B,

3) Beruncnure KITJ] uzyugaemoro rampBanndeckoro snementa: KI/I = Egacr/Ereop. 100 %.



4) OOBSICHUTE MPUYMHY BO3HUKHOBEHHUS JBOWHOIO DJICKTPHUUYECKOTO CJIOS HA TPaHUIIC
METAJIJI-PACTBOP €0 COJIM Ha HMHKOBOM M METHOM JIEKTPO/AX.

5) CocraBbTe ypaBHEHUsI PEaKIHi, IPOTEKAIOIIMX Ha 3JICKTPOIaX TalbBAHMYECKOr0 HJIEMEHTA,
Y CyMMapHOE YpaBHEHHE XMMHUYECKON peakivu, B pe3yJbTare KOTOPOil BO3ZHUKACT JEKTPUUYECKUMA
TOK B JIAaHHOM RJIEMEHTE. Y KQXKUTE TUIl PEaAKIIUH.

6) Iloscaute, mouemy Ha mpakTtuke DJ[C ragbBaHMYECKOrO AJIEMEHTA MEHBIIE, YeM
TEOPETUUECKH pacCUMTaHHas BeIurnHa?

7) SIBnsieTcst JAaHHBIA rajIbBaHUUYECKHH 3JIEMEHT 00paTUMbIM? OTBET MOTUBHUPYHTE.

8) VkaxuTte, npu KakuxX YCJIOBUAX padOTa JaHHOTO TIajlbBAHUYECKOTO 3JIEMEHTa MOXKET
IIPEKPATUTHCSA?

9) Kakyto posb B paboTe TaibBaHU4YECKOT0 3JIEMEHTA BBITIOIHSET AIEKTPOIUTHBIA MOCTUK?

OnbiT 2. U3yyenue padoThl KOHIEHTPALMOHHOI0 FaJIbBAHUYECKOI0 3JIeMEHTa

BoinosiHenue padorbl. B 1Ba crakaHunka HalelTe pacTBOpPHI Cyiab(haTa UHKA Pa3HOM
KOHIIEHTpaIlUK: TIEPBbIN C KOHIIEHTpanuen 1 MOJIL/LLM3, BTOpOIi - 0,001 MOJIB/IMS:

OnyctuTe B pacTBOPHI LIMHKOBBIE IMOJIOCKH, COEIMHUTE HUX IMOCPEIACTBOM IMPOBOJIOB C
raJgbBaHOMETPOM, COOJII01ast MTOJISAPHOCTH.

Coenunure pacTBOpPHl B CTakaHaxX dJIEKTPOJUTHBIM MOCTHKOM, 3allOJIHEHHBIM
HACBHIIIIEHHBIM pacTBOpoM Xxjopuaa kaius KCI.

3aganue. 3anuch JAHHBIX ONbBITA.

OTKIIOHSIETCS JTU CTpeIKa rajibBaHoOMeTpa?

Paccuuraiite Teopermueckoe 3HaueHue DJIC 3TOro snemMeHTa U CpPaBHUTE PACUETHHIE
JIaHHBIE C ONBLITHBIMH BEIMYMHAMU

CocraBbTe cXeMy KOHIIEHTPALIMOHHOIO raJlbBAHUYECKOTO AJIEMEHTA:

(-)Anon (+H)Karon

CocraBbTe 3JICKTPOHHO-HOHHBIC YPAaBHCHHS, TIPOTEKAOIIME B MOy JIEMEHTAX: Ha aHO/IE;
Ha KaToJe.

Bhrunciinte moTeHIMaN Kax 10ro JIeKTpoia Mo ypaBHeHH0 HepHera, mosib3ysich
TaOJUIICH CTAHJAPTHBIX AIEKTPOIHBIX MOTECHIMATIOB

PaccuuTaiite 3/IC KOHIIEHTPAIIMOHHOTO TaIbBAHUYECKOTO JICMEHTA.

Keiic-3aganne mo reme Ne 8 «y1eKTpPOJIN3 pacTBOPOB COJICID)
OnpIT. JIEKTPOJIM3 PACTBOPA HOAU/IA KAJIUA ¢ HHEPTHBIMU 3JIEKTPOAAMU

O0opynoBanue u marepuaiabl. 1. Bonbramerp I'odpmana (pucynox ) 2. McrouHuk
nocrostHHoro Toka. 3. Moaua xamus KJ (10 %-sr1it pactBop). 4. Kpaxmai (1 %-b1it pactBop).

Boinosnenue. B npubop HaneiTe pacTBop noauIa Kajaus U 100aBbTe HEMHOTO PacTBOpa
KpaxMmazna. Bxmiounte Tok. Uepe3 HECKONBKO CEKYH]I Ha aHOJIe MOSBISETCS CUHSAS OKpacka,
XapakTepHas JJis MoJla B MPUCYTCTBUU Kpaxmara.

3aganue. 3anuch JAHHBIX ONBITA. DJIEKTPOIN3 BbhipazuTe ypaBHeHusaMu OBP: Ha kartone
U aHOJIe, a TAK)KE CYMMapHOE ypaBHEHUE PEaKIINU.



I[Ipu  monp3oBaHuM  BosbTamMeTpoM lodmana  Bomopox
00HapyXUBAETCs MOPKUTAHUEM, a KUCIIOPOJl — BOCIUIAMEHEHUEM TICIOUIEH JTyUUHKH.

OmnpiT 3. Dy1eKTPOIM3 pacTBOpa cyjbdara MeIH ¢ HEPACTBOPUMBIM AHOAOM
Boinosnenue. B U-oOpasHyro TpyOKy (3iekTponmsep) HaiedTe mo mojoBuHbl 0,1M

pactBop cynb(dara menu. B oba kojeHa omyctute rpaduTOBBIE AJIEKTPOMAbI, COCTUHEHHBIE C
BBIIpAMUTEIEM. BBIIPSIMUTENs MOAKIIOUUTE B CeTh. B TeueHue 3-4 MUHYT uepe3 AIEKTPOJIUT
MPOIYCTUTE DNIEKTPUIECKHI TOK.

3aganue. 3anuch JaHHBIX ONbITAa. OTMETHTE, YTO HA aHOJIE BBIJICISIETCS T'a3, a HA KaToe
KpacHbld Han€T Meau. CocTaBbTE CXEMY JJIEKTPOIM3a pacTBOpa cyibdaTa MeAH, HAIHUIINTE
ypaBHEHUS PEaKIMii aHOAHOTO M KaTOJHOTO MPOIIECCOB.

OnbIT 4. DJ1eKTPOJIN3 pacTBOpa cy/b(ara Meau ¢ pACTBOPUMBIM AHO0M

Boinoinenue. Ilomensiite momocHOCTH 3ekTpofoB B ombite No 3. Ilpomyctute
ANEKTpUUeCcKuil TOK. Poib aHO1a TENeph BBINOIHIET M€E/1b, HAKOIIJIEHHAs! Ha KaTo/ie B onbiTe Ne 3.

3aganue. 3anuch JaHHBIX onbITa. OTMETHTE, YTO MaTEpHal aHOa (HAKOTUJICHHASI ME/Tb)
nepeHocHuTcs Ha kaTo. CocTaBbTe YpaBHEHMSI pEeaKIMi aHOIHOTO U KaTOJHOTO MPOLIECCOB.

Keiic-3apanue mo Teme Ne 9

« Koppo3usi ¥ 3a11MTa METAJJIOB U CILJIABOBY
OnpiT 1. Koppo3usi npu KOHTaKTe IBYX PAa3HOPOAHBIX METAJIJIOB.
HccaenoBanue MexaHU3Ma JIEKTPOXMMHUYECKON KOPPO3HH METAJIJIOB

PeakTnBBI M MaTepUasbI: IIMHKOBAS U MEHAS TJIACTHHBI € 3KUMOM; 2 H pacTBOp H2SO4,
JTUCTUITUPOBAHHAS BOJIA.

BobinosHeHnue. 3amogHUTE XUMUYECKUN CTaKaHYUK Ha 2/3 pacTBOPOM CEpHON KUCIIOTHI.
Onyctute B pacTBOp LMHKOBYIO M MEAHYIO IUIACTHHBI, CIleAs, 4YTOObl IUIaCTUHBI HE
KOHTaKTUPOBAJIH JIPYT ¢ ApyroM. 3aMKCUpOBaTh BbIJEIEHUE BOJIOPOIa HA OJTHOM U3 MJIACTHH.
CoenuHuTe € MOMOIIBIO 3aXHMa LUHKOBYIO M MEIHYIO IJIACTUHBI, CIIEJs, YTOOBI MJIACTHUHBI
KOHTaKTUPOBAIIN APYT ¢ apyrom. Urto n3menunocs? [louemy?

3aganue. 3anMCh JAHHBIX ONBITA.

1) CnenaiiTe BBIBOJBI, IO KAKOMY MEXaHU3MY MPOTEKAET KOPPO3UsI METAIUIA B PA3HBIX CIIydasiX:
IIPU 3aMKHYTON ¥ PA30MKHYTOM LIETIH T'aJIbBAHUYECKOTO DJIEMEHTA.
2) Hanummure cxeMy KOppO3UHU IIMHKA B IPUCYTCTBUHM MEIH B KUCIIOTE.

OnbiT 2. Koppo3ust OLMHKOBAHHOIO U JIY’KEHOTI'0 JKeJie3a B KMCJIOH cpeae

Boinosinenue . B n1Be nmpoOupku HaneiTe Ha 1/2 nx o0beMa JUCTUIUTUPOBAHHOMN BOBI, U
n00aBbTe MO 2-3 Karmiu 2 H pacTBOpa CepHOM KUCIOTH u rekcanuanodpeppara (1) xamus



K3[Fe(CN)s], KOTOpBHIii IBIAETCSA YyBCTBUTENBHBIM PEAKTHBOM Ha HOHBI Fe%* | ¢ KoTophIM maer
CHMHEee OKpamuBaHue. PacTBOpel ~ XOpomio  mepemermaiTe majoykod. B omHy mpoOupky
noMectuTe 2-3 KycoyKka JIy)KEHOro S>Kele3a, a B JpPYryld - OLIMHKOBAaHHOTO  JKeJe3a
(mpeaBapuTENbHO HAPYIIUB MOKPHITHS HAKIAYHOW OyMaroi B IByX ciydasx).

3ananme. 3amuch JaHHBIX oOnbITA. B Kkakoil mpoOupke chycTs BpeMsl IOABUIOCH CHHEE
okpaiuBaHue? CocTaBbTe CXeMy KOPPO3HH OLIMHKOBAHHOTO JK€JI€3a C HAPYIIEHHBIM TOKPBITHEM
B kucio# cpene. CocTaBbTe cXeMy KOPPO3UHU JYKEHOTO )Keje3a ¢ HapyILIEHHBIM MOKPHITHEM B
KUCIIOH cpefie. YKauTe epBUYHbIE U BTOPUYHBIE MPOTYKTHI NEKTPOXUMHUUYECKONH KOPPO3UH, a
TaKXe, Kakie MOHBI B KUCIION cpeJie BHIIOIHSIIOT Pojb JenoispusaTopa?

3aganus 115 KOHTPOJIbHOI padoTnl Ne 1(mo Temam Nel -4)

(15 BapumanToB)
Tema 1. Knaccupukanusi HeopraHu4eCKuX coeHHeHUH

Bapuanr

Harvmre ypaBHEHVs PEAKIiii B COOTBETCTBHM C LIETIOUKOM ITIPEBPALLICHHH, [AifTe Ha3BAHKs
TIPOIYKTAM PEAKLIVM:
Al—Al (SO4)3—Al (OH)3 + NaOH —? —AICl3—Al (OH)3

Tema 1. OcHOBHBIE NOHATHSA U 3aKOHBI XUMHH

3anosHUTE TaOIHITy, BCE pacuyeThl MPUBEAUTE HIKE TaOTUIIBI.

BemectBo M, m,r | n,momp | V,n N Nk Mygg.
r/MOJb (H.y.)
HNO3 - 3

Tema 2: JHepreTuka XuMHYeCKHX MPOILECCOB
1.Vlcnionb3ys CripaBOYHbIE NAaHHBIE TAOMHIIBI, ONpEeAennTe H300apHEIi TemnoBoi ddext AH%gs
XMMHYECKON peaKIMy Ballero BapHaHTa

C2Ham) + 302 <> 2CO2(r) + 2H20x)

C;[eﬂaﬁTe BBIBOJl O BBIACIICHUH UJIH ITOTJIOMCHUHN TCIJIOTHI B ITPOLCCCC PCAKIINH.

Bemectso | Cocrosuue AHOg Ko

MONL

CaHa r 52,280
COz r -393,510
H20 K -285,950

Tema 2: CxopocTh XMMHUYECKOH peakunu. XUMHYECKOe pABHOBECHE

Bapuaur
A)1. Kak mMeHHTCS CKOPOCTb MPSIMOK PEAKITAH

CaOs.) + CO2(r.) <> CaCO3(rB.)



©CIA YBEJIMUHTD JIARICHUE B CUCTEME B 3 paza?

2. Hanmiiime KMHETHYECKHE YPaBHEHUSI CKOPOCTEH TPSIMOM PEAKIIHIL, OOPATHOM PEaKIIH

Y BBIPDKEHHUE KOHCTAHTBI PABHOBECHSL.

3.ChopmyrmHpyiiTe 3aKOH JCHCTBYIOIMX MACC.

4. Onpenenre, B KaKyrO CTOPOHY CMECTUTCS XMMHYECKOE PABHOBECHE IPU YBEMUCHWN KOHLICHTPAIIN
TIEPBOIO MCXOJTHOIO BEIIIECTBA, I YMEHBILICHHSI JIARTICHYSI B CHCTEME.

5. Cchopmymmpyiire mprin JIe-1 L arenme.

Tema 3: CtpoeHue aroma

Bapuant

1. Vcxo/is1 13 MOJI0KEHUS 3JIEMEHTOB B IIEPUOIMYECKON CUCTEME, TANUTE MOJTHYIO XapaKTEPUCTUKY
aToma: a) HUKEJs.

2. CoctaBbTe (GOPMYJIIBI OKCHUIOB U THAPOKCHIOB JIEMEHTOB TPETHETO IMEPUO,1a, OTBEUAFOIINX UX
BBICIICH cTereHn okucieHus. Kak u3meHsercs KUCI0THO-OCHOBHOM XapaKTep 3TUX COCTUHEHUN?
3. Kak u3MeHsieTcsi 3JIeKTpOOTPULIATENILHOCT U OKUCIMTENbHAsT aKTUBHOCTh 3JIEMEHTOB [V-A
noarpynmnsl? CoctaBbTe POPMYIIBI BOAOPOAHBIX COSAMHEHUN AIIEMEHTOB 3TOM TPYIIIBL.

Tema 4
Xumnueckas cBsi3b. CTpoeHHEe NPOCTEHIINX MOJICKYJI

Bapuant

st coequnennii HBr, FeoOs, H20

a) YKXUTE TUTT XUMUYECKOH CBS3H B MOJIEKYJIax

0) cocTaBbTE ANEKTPOHHBIE CXEMbI 00pa30BaHUS MOJIEKYJ C KOBAJICHTHOM
cBs13b10. OTpesiennTe BaICHTHOCT U CTENICHb OKHUCJICHHS.

B) U300pa3uTe 3JIEKTPOHHBIMU YPAaBHEHUSMH MPOLIECCHI 00pa30BaHUs
MOJIEKYJI C HOHHOM CBA3BIO

r) H300pa3uTe reOMETPUUECKYIO (POPMY MOJICKYJIBI BOJIBI, YKAKUTE
BAJICHTHBIN YTOJL.

Temad. KoMmmieKkcHbIe coeaAnHEeHUA

Bapuant
st JIAHHOTO KOMIUIEKCHOTO COCTIMHEHNS
[Co(NH3)sSO4]NO3 onpeIeTHTe
a) BHYTPEHHIOIO u BHEIIHIOIO ctepsr;

0) 3apsi1 BHYTpeHHEH M BHEIHeH cdep;
B) KOMITIEKCOOOpa30BaTellb; T)3apsii KOMITIEKCOOOpa30BaTels,

1) JHTaH[pI
€) HaIIIINTE BBIPKEHHE J1sl KOHCTAHTBI JIACCOLMAIM (HECTOMKOCTH) KOMIUIEKCHOIO HOHA.

3agaHus VI CAMOCTOATEIbHOM PadoThl MO KOHTPOJIEM NpenoaaBaTeisi
1o teMe PacrBopnl
Tema 5 PacrBopbl. PacuyeTHblil NpakTUKYM. PacTBOpPHI 3/1€KTPOIUTOB



Bapuant

1. BeluucnuTe: a) MaccoBYK [J0JI0 BemiecTBa B mpoueHTtax (w%); 0) MOJsSpHYIO
KoHI[eHTpanuio BemecTBa (Cz); B) MOJSPHYIO KOHIEHTpauuio skBuBasieHTOB (Cok); pacTBopa
dochopHOil KHCTOTHI, TIONYYEHHOTO TP PACTBOPEHMH 18T KHCIOTHI B 282 cM® BOJBI, €CIH
nnotHocTs ero 1,031 r/m3. Uemy pasen tutp (T) sToro pactsopa?

2. Hanummmre mojHOE U KpaTKOe MOHHO-MOJIEKYIISIPHOE YPaBHEHHE PEAKIIMH, POTEKAIOIICH
0 CXEeMe:

Pb(NOs3), + KI — Pbl; + KNO:s.
B dem cyth peakuuun?

3. KakoBa Oyner xoHIeHTpamnus noHOB Boaopoaa B 0,1 M pacTBope a30THCTON KHUCIOTHI
HNO,, KOHCTaHTa AUCCOLMAINN KOTOPOii paBHa 5 - 107 .

4. HanumuTe ypaBHCHUS THPOJIM3a B MOJICKYJIIPHOW U HOHHOU (popMax CIICTYIOIINX COJICH:
NaHSO3z u MgCl». Ykaxure pH cpenbl 3TUX pacTBOpPOB.

5. Hanwmmure ypaBHEHHs gucconManuu cieayrommx aiekrpoiutoB: a) Ca(HCO3)2;0)
Ba(OH)_z; B) CaCly;

Tema 6 PacTBOpbI HEATIEKTPOJIMTOB

Bapuanrt

1. Boblumcnure Temmneparypy 3aMep3aHusi pactBopa i;(p) aHTH]puU3a, IOIYYEHHOIO IpHU
pactBopennu 2 kr stuneHrkois CoHa(OH)2 B 2 kr BoabI.

Kontpoabnas padora Ne 2
(15 BapuanToB no KaxkA0i Teme)

Tempi (6-9):
«OKHCIUTETHLHO-BOCCTAHOBUTE/IbHBIE PeAKIHH. DJIEKTPOXUMHUYECKHe
npoueccbh)

Bapuanr

3aganue 1. C momompl0 METOJa AJIEKTPOHHOTO OanaHca paccTaBbTe KOd(h(UIIMEHTHl B
YpPaBHEHUU PEAKIUU W YKKUTE OKHUCIUTEIb W TpoLecc, B KOTOPOM OH Y4YacTBYET,
BOCCTAHOBUTENb U MPOLIECC B KOTOPOM OH y4acCTBYET:
Cu + H2SO4 — CuSO0s+ SO2 + H20.
3amanue 2. Beruncnure 3JI€KTPOAHBIN MOTEHIHAN, BO3HUKAKOIUN NPU MOTPYKEHUU IUHKA B
PAaCTBOP €ro CONH ¢ KOHIIEHTpaluer kaTnoHoB Zn* 0,001 Moms/am3.
3ananue 3. CocTaBbTE CXEMbI TATbBAHMYECKUX DJIEMEHTOB, B KOTOPBIX MTPOTEKAIOT CIAEAYIOIINE
peaKkiuu:
a) 2Al + 6H"*—3H, + 2A1%* 6) Mn + 2AgNO3—Mn(NO3)2 + 2Ag.
3ananmne 4. Hanuiure ypaBHEHHS] XUMUUYECKUX MPOLIECCOB, TPOUCXOASAIINX TIPH SIEKTPOJIN3E
BOJIHOTO pacTBopa (hocdarta HATPUS C HHEPTHBIM aHOJIOM.
3ananme 5. CocTaBbTE CXEMY TaJIbBAHMYECKOT'O AJIEMEHTA, COCTOSIIETO U3 MEAHOTO U CBUHIIO-
BOIO DJJIEKTPOJOB, IOIPYKEHHBIX B pacTBOpPbl cBouX coneil. IlpuBenure 531I€KTpOHHBIE
YpaBHEHUs 3JEKTPOJIHBIX MPOLECCOB, MPOUCXOISIINX HA aHOJIE U KATOJE.
3ananme 6. XKenesnoe uznenue MOKPHITO KagMueM. Kakoe 3TO MOKPHITUE — AHOJHOE WIIU
karonHoe? Kakoit metamn OyaeT KoppoaAupoBaTh MPU MOBPEKICHUN 3AIIUTHOTO CIIOSI KaJAMUs?



CocraBbTe AIIEKTPOHHBIC YPABHEHHS aHOAHOTO M KaTOJHOTO IPOIECCOB KOPPO3UU YKA3aHHOTO
U3JeNnusl a) B HEUTpaJbHOH; ©) KUCIOH; B) cnabomenodynoi cpenax . YKaxuTe MPOAYKTHI
KOpPPO3UH.

TecTnl

Tema: OcHOBHbBIE IOHSTHSI M 3aKOHBI XMMHH
I: KT=2
S: IIpocTsie BemecTBa
- TIOJIUATUJICH
+: rpadur
+: GenbIil pochop
-: aMMHaK

I: KT=3

S: Mosmsipablii 00beM — 3TO

+: BeIMUMHA, paBHast 22,4 11 1) pa3IMYHBIX Ta30B IIPU H. Y.

-: 00bEM OJIHOI MOJIEKYJIbI Ta3a

+: BeJIMYMHA, paBHAs OTHOIICHHIO 00bEeMa ra3a K ero KOJIM4eCTBY
+: 00BEM, 3aHIMaeMbIit 6,02-10%3 MOJIEKYJIaMU ra3a

I: KT=1

S: MaccoBas 1o xene3a HanOoJbIIas B CISIYIOIUX COCTUHEHUSIX
-: TUPUT

+: MarHETUT

-: cymbdun Fe (11)

-2 oxcun Fe (I11)

I: KT=1

S: IIpocTsie BemiecTBa OTIMYAIOTCS OT CIOKHBIX

+: COCTOAT U3 aTOMOB OJJHOI'O BHIA

-: B XUMHUYECKHUX PEaKIMsIX MOTYT pa3jiaraTbcsi ¢ 00pa30BaHHEM HECKOJBKUX JPYTUX BEIIECTB
- COCTOAT U3 aTOMOB Pa3HbIX BUJIOB

-: IPOCTHIX BEUIECTB U3BECTHO OOJIBINE, YEM CIOKHBIX

I: KT=2

S: MosnsipHbIii 00BEM ra3a u3mMepsieTcs B
-: MOJIb

+: 1/MoIb

+: M/MoITB

-2 JI/KMOJIb

I: KT=2

S: Macca onHoi1 a.e.M. paBHa
= 1r

+:1,66:10% ¢

-1 1,66:107%* xr

+: 1,66-10%'kr

I: KT=1

S: Atom snemenra Il umeer macey 2,66-102% xr
-1 cepbl

+: KHCIIOpoaa

-1 a30Ta



-. HCOHa

I: KT=3

S: Imonb cynbdara xenesa (1) congepxut
+: 2Mo071b HOHOB *kene3a Fed*

+: 3 Mosb HOoHOB SO4%

- 1 MOJIb aTOMOB JK¢CJI€3a
+: 18,0610 nonos SO4*

I: KT=3

S: OTHOCHTENIbHAS aTOMHAsl Macca HJIEMEHTa

-: UMEeT Pa3MEepPHOCTh I/MOJIb

+: YMCIIEHHO paBHA 3HAYEHUIO MOJISIPHOM Macchl 3JIeMEHTa

+: paBHa OTHOILIEHUIO MAacChl aTOMa € Y4ETOM M30TOIHOIO COCTaBa K Macce 1 a.e.M.
+: YMCIEHHO paBHA Macce aTOMa 3JIEMEHTA, BHIPAXKEHHOM B a.€.M.

I: KT=2

S: IlocTosiHHast ABorajpo

+: MMeeT Pa3sMepPHOCTh MOIb *

+: YUCIIEHHO paBHA YKCIY MOJIEKYI B 22,4 1 ra3a npu H.y.

- TTIOKA3bIBAET YUCIIO CTPYKTYPHBIX €AMHUI B 1 T 10000 BemecTsa

-: paBHa 22,4 1/MOJIb

I: KT=1

S: [InoTHOCTH BOJOPOJHOTIO COEAMHEHUS] HEKOTOPOT'0 3JIEMEHTA TaKas Jke, Kak U Y KHUCJIOpOoJa.
OTHUM PJIEMEHTOM SBIISETCS

-: YTIEpOa

+: KpeMHUM

-2 XJIOp

-2 ¢pTop

I: KT=3

S: Xumnueckas popmyna HoSO4 nokazeiBaer

+: 6,02-10?% Momnexyn cepHOI KHCIOTHI

+: 1 MonleKyny CepHOM KHCIOTHI

+: KOJIMYECTBEHHBIA COCTaB CEPHOU KUCIIOTHI

+: OTHOCHUTEJBHYIO MOJIEKYJIIPHYIO Maccy CEpHOM KUCIOTBI

I: KT=3

S: 1 Moap aMMHaKa COIEPIKUT
-: 4 MOJIb aTOMOB a30Ta

+: 18,06-10% aTomoB BosIOpoIa
+: 3 MOJIL aTOMOB BOJOPOJA

+: 6,02:10%% aromoB azora

I: KT=1
S: Uucno atomoB xisiopa B 0,25 MOJIb MOJIEKYJISIPHOTO XJIOpa paBHO
- 1,62-10%
+:3,01-10%
-1 6,02:10%
- 1,51-10%

Tema: Ctpoenue aroma. Ilepuoagnueckuii 3aK0H, NePUOAUIECKAS CUCTEMA XUMUYECKUX
yemenToB /[.1. MeHaeneeBa



1. Meramnndeckue CBOMCTBA HanOoJIee BEIPAKECHBI y aTOMa
1) nutus 2) narpus 3) kanus 4) xampuus

2. HanbGonpmuii pagnyc aroma UMeeT
1) K 2) Na  3) Li 4) RDb

3. 3apsn sanpa aToMa KpEMHHUS paBEH
1) +28 2)+31 3) +4 4) +14

4. DnexTporHyI0 KoHpUrypamuio 1s22s22p83s23p° umeer atom

1) docdopa

2) xJyopa

3) O6poma

4) ¢ropa

5. B mepuoze ¢ yBenuueHHeM 3apsizia sjipa aTOMOB METATMUECKUE CBOMCTBA
1) ocmabeBarot

2) yCUIHMBAIOTCS

3) HE U3MEHSIOTCA

4) HeT 3aKOHOMEPHOCTHU

6. B ManbIx nepuogax ¢ yBelIudeHHEM 3aps/a sapa paanyCchl aTOMOB
1) yBenuuuBaroTCs

2) U3MEHSAIOTCS MEePHUOIUIECKH

3) yMeHbIIArOTCS

4) He U3MEHSI0TCS

7. DIeMeHTy ¢ SMeKTpoHHOi (opmymoit atoma 1522522p®3s23p® cootBercTByeT dhopmyia

BBICIIIETO OKCH/IA
1) B2Os3 2) AloO3 3) N20s 4) P2Os

8. Tpu wactunpl Ne°, Na*, F~ uMeroT oMHakoBoe
1) maccoBoe uncio 2) YHUCIIO HEUTPOHOB
3) YHUCIO ANIEKTPOHOB 4) 4uciIo MPOTOHOB

9. Hncno sHEpreTUYECKUX YPOBHEN y aTOMa, UMEIOLIETO 19 mpoToHOB
1) 3 2) 5 3) 4 4) 2

10. Yncno mpoTOHOB, HEUTPOHOB U AJIEKTPOHOB Y aTOMa C MOPSAAKOBBIM HOMeEpoM 40
1) 40,91, 40

2) 40,51, 40

3) 20,51, 40

4) 40, 40, 40

11. Yucno noaypoBHEN Ha SHEPTETUYECKOM YPOBHE OINPEAEISAET ... KBAHTOBOE YHUCIIO
1) rmaBHOEe 2) MarHUTHOE

3) opbutansHoe 4) CHMHOBOE

12. MakcumanbHOE YHCII0 JIEKTPOHOB Ha f — moxypoBHe
1)8 2) 2 3) 10 4) 14

13. TlepemeHHYIO CTENIEHb OKUCIICHUS MTPOSIBIISAET JIEMEHT C JIEKTPOHHOU (HOpMYyIToit
1) ...3s23p* 2)...40d105s2
3)...3s23p° )..30d%04s2



14. DnemenT ¢ 2neKTpoHHOH Gopmymnoii ..3523p%3d1%4s24p® maxommTcs
1) 5 rpymnme, rIaBHOW MOATPyIIIE

2) 5 rpynmne, moOOYHON MOATpyIIe

3) 7 rpymre, mo60YHOM moArpyIIe

4) 7 rpynne, riaBHOM HOATPYIIIIE

15. HauMeHbI1el sHEepTHe HOHU3AIMU 001agaeT

1) xanpuumii 2) MBIIIBSIK 3) xpom 4) 6pom

16. YcuiieHne KUCIOTHBIX CBOMCTB OKCHJIOB IPOUCXOIUT B PALLY
1) P20s — SiO2 — AlO3

2) MnO — MnOz; — Mn207

3) N20s — P20s5 — As20s

4) Cr207 — P20Os — AlO3

17. Ocnabienre OCHOBHBIX CBOMCTB TMIPOKCHIOB POUCXOIUT B PALY
1) Mn(OH)2 — Mn(OH)3s — Mn(OH)s
2) AI(OH)s — Si(OH)s — NaOH
3) Ca(OH); — Sr(OH)2 — Ba(OH)2
4) Ge(OH)s — Ga(OH)3 — Zn(OH):

18. BO3MOKHOCTh HAXOKAECHUS 3JICKTPOHOB Ha O/IHOM OpOMUTAIM ONpPENENSIET ... KBAHTOBOE
YHCII0

1) rimaBHOE

2) MarHuTHOE

3) opOuTansHOE

4) criuHOBOE

19. 3apsn sapa atoma, umeroniero 21 ajgeMeHTapHylo YacTHIlY, paBEH
1) +7 2) +12 3) +21 4) +10

20. CBoiicTBa aTOMOB XMMMYECKHX 3JIEMEHTOB HaXOAATCS B MEPUOJUUECKON 3aBUCUMOCTH OT
1) maccel aTOMa

2) macchl sapa

3) uncna NpoTOHOB

4) zapsina siipa

21. DnextponHas ¢popmyna nona Cl” coBmagaer ¢ 3JeKTPOHHOM (popmyoii
1) nona F~ 2) aroma Ar
3) aroma Na 4) wona Na*

22. Haubonpliee 3Ha4eHNUE SHEPTUM HOHU3ALIUN Y aTOMa
1) ¢propa 2) kanus 3) a3ora 4) xpoma

23. DnekTpoHHas (opmyiaa aToMa Maprasia
1)...3s23p%4s%4p®

2)...3523p®3d*4s%4p?

3)...35%3p%3d%4s?

4)...35?3p%3d%s?

24. 'a3000pa3HOE COETUHEHHE C BOJIOPOJIOM 00pa3yeT dJIEMEHT
1) Mn 2) Mo
3) As 4) V



25. Haubomnbiee 3HaU€HUE 3IEKTPOOTPUIIATEIIBHOCTH Y dJIEMEHTA
1) Be 2) O 3)N 4)C

26. Y aroma maprasia Ha d-oJlypoBHE HAXOAUTCS JJIEKTPOHOB
1) 8 2) 10 3) 5 4) 2

277. HauMeHbI1Iee CPOJICTBO K AJIEKTPOHY y aTOMa

1C 2) N 3)0 4) F

28. MakcumanbHO€ YUCIIO JIEKTPOHOB HA 4-OM 3HEPIeTHUYECKOM YPOBHE
1) 8 2) 18 3) 32 4)2

29. HanmeHee akTUBHBIN HEMETAJI UMEET 3Hau€HHE OTHOCUTEIbHOM 3JEKTPOOTPUIIATEIEHOCTH
paBHOE

1) 22 2)10 3)235 4) 14

30. MakcuMaibHas IOJOXKHUTEIbHAS CTETIEHb OKUCIICHUS 3JICMCHTA paBHA
1) HOMepy nepuona
2) HOMEpY psaa

3) HOMepy IpymIibl
4) opsAIKOBOMY HOMED



@ndigo

N1

(0IMH M3 BapUAHTOB TECTUPOBAHUS)

HOHOpHO-aKHCHTOpHHﬁ MEXaHU3M O6pa3OBaHI/I5[ OHHOﬁ W3 KOBAJICHTHBIX CBS3CH B MOJIEKYJIC

N92

[natuna (Pt**) umeeT KoOpAMHAIMOHHOE YHCIIO
1 (2

O 4

O

QO 3

A W N

N3
DJIEMEHT IPYIIIIbI HIETOYHO3EMEIBHBIX METAJUIOB
1 O crpoHnuit

2 O uuHK

3 O xagmuii

N

O Gepummii

No4

[Tepokcua Bogopoaa MPOSBUTH MOKET CBOMCTBA
1 () TOJBKO OKUCIIUTEIIbHBIC

2 (O Y OKUCJIUTENS U BOCCTAaHOBUTEIS

3 (O TOJBKO BOCCTAHOBUTES

4 (O HU OKHCJIHUTENIsI, HU BOCCTAHOBUTEIIA

N°5

CepHI/ICTaﬂ KHCJIOTA IIPOABJIACT OKHCIINTCIIBHBIC CBOUCTBA B pPCaKInu
1) H,SOs; + I, + H,O —

2) H,SO3 + H,S —»

3) H,SO3; + KOH —

4) H,SO3+ O, >

e]ole



4 )4

N°6

DyeMeHT S MPOABJIACT TOJIBKO BOCCTAHOBUTCIIBHEBIC CBOICTBA B COCAMHCHUHN
1) H,SO3

2) HoS

3) SO;

4) Na2803

ololele

Ne7

CTpOGHI/Ie BAJICHTHBIX JJICKTPOHHLBIX CJIOCB d'BJ'ICMCHTOB
1) ‘1‘131_: (‘1‘1 _ 1}d 1-10

2 nslndl—ll}
3) Tl.S'lej'D

4) nsi{n—1)d®

ololele

N8

CreneHb OKHCIIEHU aTOMa XpoMa paBHa +3 B COCAUHEHUM. . .
1) CrO

2) CrzOg

3) CrOs

4) HQCI’O4

0000

N29
Maccy BCIICCTBA, B3TOI'O B KOJIMYCCTBE 1 MOIJIb, HAa3bIBAKOT ... Maccou

OTBeT:

Ne10
uapokcu Maraus Maccoii ... cogepxut 3,01-10% monexyn
1 o29r

2 005

30 112r



404l

N°11

OIHOOCHOBHOM KHCJIOTOM U3 MEPEUNCICHHBIX SIBIISICTCS

1 O cepHas

2 O oprodochopHas
3 (O xjopHas
4 (O yrompHas

Ne12

Peakuueit HelTpanu3anuu sIBISETCS. . .
A) Na20 + H2SO4 — NaxSO4 + H20
B) Ca(OH)2 + 2HBr = CaBr; + 2H>0
B) CO + Ba(OH)2 = BaCOs + H20
I') ZnO + 2KOH = K2Zn0O2 + H20

(O]
O b)
O 1)
Cn

N213

A W N B

Peakius NaOH + HCI = oTHOCHTCS K THITY peaKIuii
1 ¢ npucoenuHeHHS

2 () 3aMelIeHus

3 (O HOHHOTO OOMEHa

4 (O pasnoxeHus

Ne14

Boanslit pactBop mienoun OyaeT pearupoBath C ...
1 ¢ oxcunom yrnepona (1)

2 () OKCHIOM aJTFOMUHUS

3 (O OKCHIIOM XKeje3a

4 (O okxcuaoM cepedpa

N°15
Mertannndeckue cBoiicTBa HanOoJiee BBIPAXKEHbI Y

1 o Li

2 O Be

30B

4 o H

N°16

XapakTepHOE XMMHUUYECKOE CBOMCTBO BCEX METAIIJIOB
1 ¢ BoccTaHOBUTENBHAS

2 (O OKHCIUTEIbHAS

... aKTUBHOCTbH



3 {) OKHCJIUTEIbHO-BOCCTAHOBUTEIIbHAA

Ne17

KpaTtkoe moHHO-MOJIEKYJIIpHOE ypaBHEHHE rujiposn3a cyibdara meau (I11) umeer
BH/T

a) Cu*2+ HOH == Cu*?+ H"

6) Cu*2+ HOH == CuOH'+ H*

B) Cu*?+ HOH === CuOH"+ H*

r) Cu?+ H,0 == Cu*?+ OH

1l oa

2 00

308

4 or

Ne18

Illenounas cpenaa B pacTBOPE COJHU
a) NaCl

6) Na2C03

B) AlCl;

r) KBr

ololele

A W N R

Nel9

OneMeHT N MMPOABIIACT OKHUCIUTCIIBHBIC U BOCCTAHOBUTCIILHBIC CBOMCTBA B
COCINMHCHUU

a) HNOs3

6) NaNO;

B) NH;

F) N205

O a
6
O s
Or

N220

OnemeHT Fe nposBiseT TOIbKO OKHUCIUTEIbHBIC CBOMCTBA B COCIMHEHUN
a) Fe(OH),

0)Fe

B) NayFeO,4

F) Fezog

A W N

10a



O0O0O

-

No21
YucIto moypoBHEH Ha SHEPTETHYSCKOM YPOBHE OIPEICIISCT ... KBAHTOBOE YHCIIO
1 ¢ rmaBHOe

2 (O MarHUTHOE

3 O opburaimbHOE

4 (O cnmHOBOE

N222
Merannuyeckue CBOMCTBa HanboJIee BRIPAKECHBI y aToMa
1 ¢ nutus

2 (O HaTpus

3 O kamug

4 (O xampLus

5 (O Maraus

Ne23

CnaObiMm QJICKTPOJIUTOM B BOOTHOM pPACTBOPC ABJIACTCA
a) HZSO4

0) HaS

B) KOH

r) KCI

O
O
O
Or

N°24

A W N R
W O o

HeBJ'IeKTpOJ'H/ITaMI/I SABJIACTCA ITapa BCIICCTB

1 ¢ runpoxcun 6apus (p-p) ¥ a30THAS KUCTIOTA
2 (O yKCycHasi KHCIIOTa U cynbdat HaTpus (p-p)
3 (O STUJICHTIUKOIb (P-P) U METAHOI
4 (O 3TaHON U XJOPUA Kanblus (p-p)

Ne25

MaccoByto J0Jt0 pACTBOPEHHOTO BEIIECTBA PACCUYUTHIBAIOT IO (popMyIie

c=2

a) v
_ miBemecTEa)
6) mipacTEopa )

B) m=V-p



r) miEen(ecTEa) = mipacEopa ) — m{H, )

T m O

oleolele

N926
Macca cepnoii kuciotsl B 500 mi1 0,1 M pacTBopa paBHa

A W N -
G
O
fe')
=

No27
VY ci10BUEM XUMUYECKOTO PABHOBECUS SIBIISIETCS PABEHCTBO

1 (O KOHIEHTpalUii UCXOIHBIX BEIIECTB U MPOAYKTOB pPeaKIINil

2 (O CKOpocCTe nmpsMoi U 0OpaTHOM peakiiuii

3 (O SHEPrHil HCXOHBIX BEMICCTB U MPOAYKTOB PEAKITHIA

4 (O 00bEeMOB, 3aHUMAEMbIX UCXOTHBIMU BEIIECTBAMHU U MPOIYKTAMH PEAKIIUMA

Ne28
3aBUCUMOCTB CKOPOCTH peakuuu V ot temrepatypbl T (y — TemneparypHbii
KO3(DPUIIMEHT peaKIi) ONMUChIBAET YPABHEHHE
a) V(T2)=V(T1)-y
6) V(T2)=V(T1): v (To-Ty)

T.-T,

B) V(T2)=V(Ty)- ¥

e]ole

Ne29

XuUMHUYecKas CBSI3b B XJIOPUJIE HATPUS
1 (& xoBaneHTHas NoJspHas

2 (O KOBaJIGHTHAsl HEMOJISIpHAS

3 () woHHas

4 () IOHOPHO-aKIENTOpHAs

N230
CrocoOHOCTD IE€MEHTOB 7-A TPyHIbI K 00pa30BaHUIO KOBAJICHTHON CBSI3U
YBEJIMYHBACTCS B PSIY

a) Fz,C|2,BI’2,J2

6) J2,Br,,Cly,F,

B) J2,Cly,F2,Br;



o]ole

T O o

Temsbl pedeparoB (10KIa10B)

Ne
HaumenoBanue teM pedepaton
n/m
1 ITonmMepHble MaTepuabl B 3JIEKTPOTEXHUKE, UX BUIBI, COCTaB, CBOKMCTBA.
2 Koppo3us MeTannoB U coBpeMeHHbIE CIIOCOOBI 3aLUTHI OT HEE.
3 Bunel Torms, IpUMEHSAEMBIX B SHEPTETHKE
4 TexHuueckuil nporpecc u 3KOJOrHUECKUE MPOOIIEMbI
5 CoBpeMeHHbIE CTIOCOOBI MOIYYEHUS MEIH [ JIEKTPOTEXHUKHU
6 AHTU(PU3BI U TPUMEHEHUE UX B TEXHUKE
7 CriennanbHble TEXHUYECKHE KUIKOCTH.
8 CoBpeMeHHbIE BUIBI AKKYMYJIITOPOB
9 DNEKTPOIUTUYECKUE CIIOCOOBI MOIYYEHUS aTFOMUHUS
10 | Xumu4eckre METObI 3aIlUThl METAJUIOB OT KOPPO3UU
11 | HaHOTeXHOJOTHH B DJIEKTPOHUKE U DJIEKTPOTEXHUKE
12 | Bopja B *KHM3HU Y€JIOBEKA, TEXHUKE U CEIbCKOM XO0341iCTBE. DKOJIOT S BOJIBI.
13 | MeToapl BOAOMOATOTOBKH B SHEPIETHKE
14 | XeMOTpPOHMKA B DJIEKTPOHUKE.
15 | CpaBHuUTENIbHAS XapaKTEPUCTHUKA IETOYHBIX M KMCIOTHBIX aKKYMYJIATOPOB
16 | Mepsl Ge3onmacHOCTH MpHU pabOTE € pa3IMYHBIMU BUIAMH TOIUIUB, aHTU(QPU30B,
CMa304YHBIMHM MaTepHalaMU
17 | Cmoco0sbl mosyuyeHus )KUJIKUX BUOB TOIINBA
18 | IIporekTopHas 3alIuTa OT KOPPO3HUH B IIEKTPOTEXHUKE.
19 | CBepXmpoBOJHUKU HAa OCHOBE KPEMHUHOPTaHMYECKUX COCTUHEHUI.
20 | Cnoco0sbl paHUPOBaHMS METAJIIOB
21| Jlerkue KOHCTPYKLMOHHBIE MaTEpUaIbl HA OCHOBE aJTFOMUHUS
22 CBepXIIpOBOAHUKHN HA OCHOBE CTEKJIOBOJIOKHA
23 | Hanomarepuaibl B MAIIMHOCTPOEHUHU
24 TornnuBHBIE 21€MEHTHI U 00aCTH UX PUMEHEHUS
25 | CoBpeMeHHbIE KOMIIAYHbl B MAIIMHOCTPOCHUH

1. KBaHTOBO-MeXaHMUYECKasi TeOpUs XUMHUYECKOM CBsS3M. MeToJ BaJeHTHBIX CBsI3EHl.

2.Bunpl koBasieHTHOM CBsi3H. [lapaMeTpsl U CBOMCTBAa KOBAJIGHTHOM CBSI3U: DHEPTHS, AJINHA,

TemMbl HAyYHBIX JUCKYCCHI (KPYTIJIBIX CTOJIOB)
Xumuyeckas cBsi3b. CTpoeHHe MOJICKYJI

Hpnpo;[a 1 ME€XaHM3M BO3HHUKHOBEHHUS KOBAJICHTHOM CBS3H.

MOJIAPHOCTD, IMOJIAPU3YEMOCTD, HACKIIIIACMOCTD, HAITPABJIICHHOCTD.

3.IlonsATHe 0 6 - U T — CBA3AX.
4. MexaHu3M 00pa3oBaHMs MOHHOM CBS3H, €€ CBOMCTBA.




S5.I1onsaTHe 06 M30MeEpHH.

6./loHOpHO-aKIIeNTOpHAS CBsI3b. MeXaHU3M ee 00pa30BaHMUS.
7.IlonaTue o BOAOPOAHOM CBA3U. MexaHu3M ee oOpa3oBaHMs.
8.IlonsTHE O METAIIINYECKOM CBA3U. MeXaHH3M €€ BOSHHMKHOBEHUS.
9.I1oHsTHE O CTENIEHH OKHMCIICHHUS.

10.Tuns! KpUCTATUTMYECKUX PELIETOK.

11.I'uGpuau3anyst aTOMHBIX OpOUTaJIEH.

12.T'eomeTpuyeckas CTpYKTypa MOJICKYI.

13.ITonsspHOCTH MOJIEKYII.

14.Buspl MEXMOJIEKYIISIPHOTO B3aUMOJIEHCTBUSL.

Bonpochl u 3agaHusi 1J1s1 POBeAeHUs MPOMEKYTOYHOT0 KOHTPOJIs (K
3a4ery)

KOMnemeHI/ﬂ/lﬂ.' —  CIIOCOOHOCTBIO IIPpUMCHATDb COOTBCTCTBYIOH_II/II‘/‘I (bI/ISI/IKO'
MaTeMaTUYeCKUU arnmapar, METOAbI aHaJin3a U MOACIUPOBAHUA, TCOPCTUICCKOI'O n
IKCIIEPUMEHTAIILHOTO MCCIICIOBAHMS IPU pemieHnn npodeccnonansHbix 3amad (OITK-2).

Bonpocuw k 3auemy

1.OcHOBHBIE TOHSATHS XUMHUHU: aTOM, MOJIEKYJIa, XMMHYECKUW D3JIEMEHT. BemiecTtBo, MOIb,
MOJIIPHAsl Macca, KBHUBAJICHT, MOJISIpHAst Macca SKBUBAJICHTOB.

2.CTerneHb JEKTPOIUTHYCCKON aucconranun. MakTopbl, BIMSIONMEC HA BEIWYUHY CTEICHU
muccorpanuy. CuibHbIE U ciiabble 37eKTpouThl. [IpuBeauTe npuMepsi.

Ilpakxmuueckue 3a0anus 051 NpoeedeHUsl 3aiema

1. HamumuTe ypaBHEHUS peakiMii, C MOMOIIBI0 KOTOPBIX MOXKHO OCYIIECTBUTH CICTYIOIINE
npespaiienust:  Fe(OH)z—Fe(OH)2Cl—-FeOHClo—FeCls—Fe2(S04)s.

2. Hammmmre ypaBHEHHS AMCCOLMAIMK ciexyromux ekTpoiautoB: a) HiPOs; 6) NH4OH.
Jlonuiute ypaBHEHHE PEaKIMH, COCTABbTE K HeMy HOHHBIe ypaBHeHus:  CaCOs+ HCl—

Bonpocwt k 3auemy

1. OcHoBHBIE CTEXMOMETPUYECKHE 3aKOHBI XMMHH: 3aKOH COXPAHEHHS MacChl M DHEPIUU
BelecTBa (coBpeMeHHasi pOpMyITUPOBKa), 3aKOH MOCTOSHCTBA COCTaBa XUMUYECKUX COSAMHEHUN
K. Tlpycra, 3akoH kpatHbix oTHomeHui ([[.[lanpToHa), 3akoH 00BeMHBIX OoTHOIIeHHM (I'eii-
Jlroccaka), 3aK0H ABOTa/ipo U CIEICTBUE U3 3aKOHA, 3aKOH 3KBUBaJIeHTOB (Y. Bosactona).

2. O0mas xapakTepUCTHKa METAJUIOB, (PU3MYECKHIE CBOMCTBA. 3aBUCIMOCTH CBOMCTB METAJIJIOB OT
UX MOJ0XKeHUs B nepuoaudeckoi cucreme 1. 1. Menneneesa BHyTpeHHee CTpOeHHE METAILIOB.
Maruunii. ®u3ndeckre 1 XUMUYECKUE CBOMCTBA, COETMHEHUSI, CIIJIaBbl, UCIIOJIb30BAHUE B TEXHUKE.
Ipaxmuueckue 3a0anus 0151 NposedeHUsl 3a4ema

1. O0mue XMMHYECKHE CBOWCTBA METAIJIOB (COCTaBHTE ypaBHEHUS PEaKIUii Ha KOHKPETHBIX
pUMepax METaNIOB pa3HON aKTUBHOCTH).

2. Kakas macca, Kakoe KOJHMYECTBO BEIECTBA, KAKOE YHMCIO MOJIEKYJ, KaKoe KOJIMYECTBO
HKBUBAJICHTOB COOTBETCTBYET 00BhEMY Kuciopoaa 11,2 i (H. y.)?

Bonpocwt k 3auemy

1. Knaccuduxanuss HeopraHM4EeCKHX COCTUHEHUI.

2. PactBopbl. Crioco0b! BBIpaKEHHsI COCTaBa PACTBOPOB: MOJISIPHAsL, MOJISIpHAsl KOHLEHTPALUs
9KBUBAJICHTOB, MOJISUTBHOCTh, MacCOBast OIS, TUTP

Ilpaxmuueckue 3a0anus 0151 NposedeHusl 3aiema

1. Beruucnure maccy xnopuma xenesa (I11), neooxoaumyro mis npurorosnenus 300 mia 0,01 v
pacTtBopa.



2. OTHOIIEHWE METaUIOB K pPa3duYHBIM KHCJIOTaM (COJSHOM, a30THOW B 000 cTamuu
pa3baBieHHs, CEpPHON KOHLEHTPUPOBAHHON M CEpHOW paz0aBieHHOW) Ha MpHUMEpe XKeje3a U
ATIOMUHUSL.

Bonpocwt k 3auemy

1. IIpupoanas Bona. Ctounslie Boabl. OCOOEHHOCTH XMMHUYECKOIO COCTaBa MPUPOIHBIX U CTOYHBIX
BOJ. JKecTKoCTh BOJIbI, €€ BUIbl. BOIOIIOATrOTOBKA.

2. I[Ipotonno-uentponnas teopus J./[. UBanenko u E.H. I'anmona. KBanToBsIe uncna.
JIBoiicTBeHHAas pUpoaa MEeKTpoHa. CIocoObI H300paKEHUST SIEKTPOHHOU CTPYKTYPHI aTOMOB
3JIEMEHTOB.

Ilpaxmuueckue 3a0anus 0151 NposedeHusl 3aiema

1.0Onumrre XMMUYECKe CBOMCTBA OKCHJIAa Kallblivs, okcuaa kpemuus (I1V) u okcuaa uuHka.

2. Paccunraiite Maccy rUApOKCUIA HATPUS U MacCy BOJbI, HEOOXOAUMYIO JIJIsi IPUTOTOBJICHHUS
500 r 5 % wmoromiero pactBopa.

Bonpocwt k 3auemy

1. Amomunuii. @U3NUECKUe U XUMHYECKHE CBOMCTBA, €r0 COSMHEHHSI, CIUIABbI, UCIIOJIh30BAHUE
B TEXHUKE. AMPOTEPHOCTh OKCHJIOB M THIPOKCUIOB aTFOMUHHSL.

2. luccormanus Bonabl. MloHHOE mpom3BeacHUe BOAbl. Bomopoanbiii moka3atenb. CiocoObl ero
OTIpeIeIICHUsI.

Ilpaxmuueckue 3a0anus 0151 NposedeHusl 3a1iema
1. MetomoM 3IIeKTpOHHOTO Oananca moadoepuTe KOAIPQPUIUSHTHI, YKAKHTE OKHCIUTEIb H
BOCCTAHOBHUTCIIb B pCaKIIUAX:
Zn + HNOgz(kon1)—Zn(NO3)2 + NO2 + H20;
Fe(OH)2 + Oz + H2O—Fe(OH)3;
2. Beramncinre KOHIIEHTPAIMIO HOHOB BOJIOPO/Ia M THIPOKCH]T HOHOB, eciti pH pactBopa paseH 10.

Bonpocwt k 3auemy

1. CpoiicTBa pacTBOpoB HedeKTpoauToB. OcMmoc. 3akonsl Bant-I'opda u Paymns.

2. Metannsl 1 HEMETaJIbl, UX TOJIOKEHHE B Mepuoaudeckoil cucreme. OCHOBHBIE CBOMCTBa
AJIEMEHTOB — AaTOMHBIM  paJuyc, OSHEpPrusi HMOHM3AIMU, CPOACTBO K DJJIGKTPOHY U
ANEKTPOOTPHUIATENIBHOCTh, BO3MOXHBIE CTEIIEHU OKUCIIEHUS, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE
CBOICTBa AeMeHTOB. VI3MeHeHHe CBOWMCTB AJIEMEHTOB B Mepuofax M rpymnmax. OOiieHay4Hoe
3HAQYCHHE TMEPUOJANYECKOTO 3aKOHAa W TIEPUOJUYECKON CHCTEMbl XHUMUYECKHX JJIEMEHTOB
JI.1.MeHnneneena.

Ilpaxmuueckue 3a0anus 0151 NposedeHUs: 3aiema

1. PaccuuraiiTe Maccy rameHoi U3BECTH, HEOOXOIUMOM JIJIsl YCTPAHEHUS BPEMEHHOM KECTKOCTH
B OJJHOM KyOHYECKOM METpe BOJBI, €CIIH KeCTKOCTh Bo bl 7 XK.

2. Paccuuraiite pH peuHoil BOJbI, €CIIM KOHIIEHTPAIIUU TUIPOKCUI-HOHOB B HEH 10° MOJIB/I[M3.

Bonpocwt k 3auemy

1.Kucnotsl, ocHOBaHuUs, conu U amdoTepHble coenuHenus B ceere TOJl. HeoOpartumble peakuyu
WOHHOI'0 OOMeHa, UX THITEI.

2. Tumbl XuMUYECKO CBSI3H: KOBAaJICHTHAsI, MOHHAsA, MeTayuinueckas. PaboTsl JIptouca, I'elitTiepa,
Jlonnona, Ilonunra u ap. B yueHUn 0 XUMUYECKOM CBs3U. VIOHHas CBsA3b, €€ npupoaa, HOHHbIE
KpucTaysl. Kpucraminueckue BelecTBa ¢ MOHHOM pelIeTKoN, UX CBOMCTBaA.

Ilpaxmuueckue 3a0anus 0151 NposedeHusl 3a4uema

1. Ipu xakoi Temmneparype 3amep3aeT pactBop, coaepxkamuii 1000 r rimmnepuna C3Hs(OH)s u
2000 r Bomml.



2. HamummTe ypaBHEHHUS pPEaKilMii, ¢ MOMOIIBI0 KOTOPHIX MOXKHO OCYIIECTBUTH CIICIYIOIINE
npespanieHust: Zn—ZnSO04—Zn(OH),—(ZnOH)3POs—Zn3(POs4)2, & peakiusM oOMeHa
COCTaBbTC MOHHBIC YPAaBHEHHS, K OKHUCIUTEIbHO-BOCCTAHOBHUTEIILHBIM PEAKIUSIM — YpaBHEHHSI
AJIEKTPOHHOTO OallaHca.

Bonpocut k 3auemy

1. KoBaneHtHas cBsi3b, €€ MpUPOJa M MeXaHU3M 00pa3zoBaHUs. MeToj BaJIGHTHBIX CBA3CH.
Crioco0bl n300pakeHHsI KOBAJICHTHBIX CBSI3EH, CBOMCTBA KOBAJICHTHBIX CBS3CH: JUIMHA, YHEPTHS,
HACBILIEHHOCTh, HAaNpaBieHHOCTh. [ToHsATHE O THOpUAN3AIUN ATOMHBIX OpOUTaNel. G U 7T — CBSI3U.
Pa3HOBHMIHOCTH KOBAJICHTHOW CBSI3U — HEMOJIAPHAs, NOJISIPHAsL, JOHOPHO-AKLEIITOPHASL.

2. Kommnexcubie coequnenus KC. Koopaunanuonnas reopust Bepaepa. Metossr nomyuenus KC.
BHyTpeHHsis ¥ BHEIIHSsS KOOpAMHALMOHHBIE chepbl KomiuiekcoB. CTpyKTypa BHYTpEHHEH
KoopAuHANMOHHOW ceprl. LleHTpasibHBIIT aTOM - KOMIUIEKCOOOpA3oBaTeNb, JIUTAHIIBI,
KOOPJAMHALIMOHHOE YUCJIO, 3apsi] KOMIUIEKCHOTO MOHA. XMMHUYECKas CBSI3b B KOOPJAMHALMOHHBIX
COCTMHEHUSX. THUIIBI KOMIUIEKCHBIX COCITMHEHUN. 3HaUYE€HNE KOMIUJIEKCHBIX COSIMHECHUHN B XUMUH,
OHMOJIOTUH, CETBCKOM XO3SHUCTBE M TEXHHKE.

Ilpakxmuueckue 3a0anus 0151 NposedeHusl 3aiema
1. Hanummre ypaBHEHUS pEakinii, C OMOIIBIO KOTOPBIX MOXKHO OCYIIECTBUTD CIICIYIOIIHE
2. CtpoeHue npoCTeHIINX MOJIEKYJ, MOISIpHOCTh MoJiekysl Ha pumepe CO2 u NHa.

Bonpocw k 3auemy
1.CunbHble QJICKTPOJIUTBI, UX AUCCOLUALIUA. CocTossHME CHIILHBIX QJICKTPOJIUTOB B pPacCTBOpaAX,

AKTUBHOCTH M KOA(PPHUIIMEHT aKTUBHOCTH HOHOB.

2. O0mme cBeIeHUS O pacTBopax. THIBI pacTBOPOB. PacTBOPUMOCTH BEMIECTB. 3aBHCUMOCTH
PacTBOPHUMOCTH OT MPUPO/IBI M CBOMCTB PACTBOPHUTEIISI U PACTBOPEHHOTO BEIIIECTBA.
Ilpaxmuueckue 3a0anus 0151 nposedeHusl 3aiema

1. Ilpu3Haku npakTUYECKOro NMpoTeKaHus peakiuii oomeHa. CocTaBbTe MOJIEKYJIIPHbIE U HOHHO-
MOJIEKYJISIPHBIE YPABHEHUSI pEaKLMil B3aUMOAECHUCTBHS B paCTBOpax MEXIYy:

Cr(OH)z u KOH —; FeSOs u (NH4)2 S —;
2. YKaKHUTE MPOIYKTHI PEaKIHii 1 METOIOM BIIEKTPOHHOTO Oananca noadepure ko3 HUIHSHTHI:
Fe+Clo— ?;

Hg + HNO3 (pa36.)—Hg(NOs)2 + ? + H20.

Bonpocwi k 3auemy

1. TanpBaHOKOPPO3MS, MPUUYMHBI €€ BO3HUKHOBEHUs. Koppos3us crjaBa amioMMHHS U MEIH B
paznuuHbIX cpenax. [lpuBeanre cxemsl. YKaXUTe NEPBUYHBIE 1 BTOPUYHBIE ITPOLECCHI, IPOAYKTHI
KOPpO3UH.

2. Atomusie sipa. Ux cocraB.M3otonsl. M300apel. KBanToBBIe uncima. CocTOsSTHHE 2IEKTPOHOB B

aTome.
Ilpaxmuueckue 3a0anus 0151 nposederuss 3aiema

1. CoctaBbTe YpaBHEHHUS COOTBETCTBYIOIINX XHMHUYCCKUX PEAKIIMNA YCTPAHCHUS Pa3TUIHBIX
BUJIOB JKECTKOCTH BOJIbI, IPUMEHSEMBIX B BOJOIMOITOTOBKE.
2. Berancmute maccy cotm MgSOg4-7H20 1 maccy BojibI, HEOOX0AuMBIe JijIs puroToBieHus S00r

pactBopa ¢ MaccoBoii qoneit MgSOs 12 %.

Bonpocur k 3auemy

1. Bopa xak pacTBopuTenb. BpemeHHas U MOCTOsSTHHAS )KECTKOCTh BOAbI. CIIocoObI ee
yCTpaHEHHUS.



2. Kak mu3MeHseTcss BOCCTaHOBHUTENIbHAS aKTUBHOCTH MeTauioB |I-A HOI[FpYHHI)I?
Kaxk n3meHseTcss OCHOBHOM XapaKTCP OKCHUAOB U THAPOKCHUAOB 3TUX METaJIOB?

Ilpaxmuueckue 3a0anus 0151 NpoeedeHusl 3aiema
1. Onpenenure 3apsii BHYTpEHHEH KOOPAMHAIMOHHOW cdepbl M cocTaBbTe (OPMYIBI ABYX
BC€IICCTB, B KOTOPBIC OHa BXOOUT. OHpeHeHI/ITC KOOpAWMHAOUOHHOC YqucCJIo
KOMHJ’ICKCOO6paSOBaTCJ'I5E

[Co%*(NH3)2(NO2)4].
Hammmure BBIPAXKCHUC OJId KOHCTAHTBI JUCCOIIUALIUN (HeCTOﬁKOCTH) KOMIIJICKCHOI'O MOHA.

2.Hanumure MonieKyJsipHble U MOHHBIC YPAaBHEHUSI PEaKIIUU THIPOIN3a COJICH:
a) NH4sCH3COO; ©6) (NHa)2S.

Bonpocwt k 3auemy

1.OcHoBHbIE MOJOXKEHUS TEOPUH NEKTpouTHdeckoit qucconuanuu C. Appennyca. ['uaparanus
U aucconuanus. IoHHbIe paBHEHUS PEaKIIHA.

2. OKHUCIUTEIBHO-BOCCTAaHOBUTEIbHBIC peakuuu. Tunbl OBP. Baxknelmue OKuUCIUTENIH U
BoccTaHOBUTEIN. OTBET MOTUBUPYUTE C TOUKH 3PEHUSI CTPOCHUS aTOMOB.

Ilpaxmuueckue 3a0anus 0151 NposedeHusl 3aiema

1. HanummuTe 371eKTpoHHbIE hopMyIIsl aToMoB Fe u Se u cooTsercTByromux HoHos: Fe®*, Se?.

2. Hanumumre opMyIibl CIeAYOUUX COJIEH:
a) cynbdara KampIus;
0) xJ0pUIa TUIPOKCOATIOMUHUS;
B) TUIpoKapOoOHaTa Kaus;
r) hocdarta aMmMoHuS;
1) cyabdaTa HaTpus;
e) nurunapogdocdara MarHusi.

Bonpocwi k 3auemy

1. luccormanus Bojbl. loHHOE mTpou3BeieHne Boasl. Boaopoaublii mokasarens (PH), MeToab
€ro OIpENEICHUS.
2.IlapameTpsl W CBOWCTBA THUIIOB XMMHUYECKHX cCBsi3eil. CTeneHb OKHUCIEHHs. BaleHTHOCTh

AJIEMEHTOB. AMOpP(HOE U KPUCTATUINYECKOE COCTOSHHUE BEIIECTBA. XMMHUYECKasi CBSI3b B TBEPIbIX
Tenax. XMMHYECKasi CBA3b B MOJYITPOBOIHUKAX U TUIJICKTPUKAX.

Ipaxmuueckue 3a0anusi 051 NposedeHUsl 3a4ema

1.0Onpenenute MOJSIPHYIO KOHLIEHTPAIMIO PacTBOPA, MOJIYyY€HHOTO IIPU pacTBOPEHUH Cynbdara
HaTpusa Maccoi 42,6 r B Boze maccoii 300 r, eciu INIOTHOCTH MOJYYEHHOIO pacTBopa pasHa 1,12
r/em’,

2. Ilpu kakoil Temreparype OyaeT KUMeTh pacTBOP, COCTOSIIUN U3 OJTHOTO JINTPa STUIOBOTO
crmpta p = 0,8 T/cM° ¥ OTHOTO JTUTPA BOJIBI.

Komnemenyusi: — cnocoGHOCTBIO  NMPUMEHSTH  COOTBETCTBYIONIMN  (DH3UKO-
MaTeMaTUYeCKUi ammapar, METOAbl aHaiu3a M MOJEIUPOBAHUSA, TEOPETHUUECKOTO U
IKCIIEPUMEHTAILHOTO MCCIICIOBAHUS TP petieHnn podeccnonansHbix 3amad (OITK-2).

JlemoHCcTpHpyeT MOHUMaHUE (PU3MUECKUX SIBJICHUN U IPUMEHSET 3aKOHbI MEXaHHKH,
TEePMOJAMHAMHUKH, 3JIeKTpudecTBa U maranetu3ma (OITK-2.5).

Bonpocwt k 3auemy
1.Karoguble 1 aHOHBIE MTOKPBITHSA. [IpOTYKTHI SJIEKTPOXUMHUYECKON KOPPO3UH.



2. T'anpBaHWYECKUN TIOMYdJIEMEHT, TajlbBaHWMYECKUW dJeMeHT Tumna Jlanmdnsa-Axodu, ero
ycrpoiictBo. YpaBHenue Hepuera. Hanpsxenue I'D, ero usmepenue.

Ipaxmuueckue 3a0anus 051 NposedeHus 3a1ema

1. Koppo3us XxpoMHUpPOBAHHOTO ’KeJie3a IPU HapYLIEHUH LEJI0CTHOCTH MTOKPBITUS B HEUTpanbHOMI
cpesie U KUCIIOM.

2. Hamumure BbIpaKeHHE KOHCTAaHTHl XMMHYECKOTO PAaBHOBECHS IS CIEIYIOIIUX PEaKLUid:
Fe203(kx)+3CO(1) <> 2Fe(x)+3CO2(1); No(r)+3Hz(r) <> 2NH3(r). B kakom HampaBieHUH
CMEIaeTcs paBHOBECHE B JAHHBIX CHCTEMax a) MPH YBEIMYEHHM KOHIIEHTPALUU HCXOIHBIX
BEIIECTB; 0) YBEIMUCHUU AABICHHS B CUCTEMax?

Bonpocwt k 3auemy

1.Onepretuueckne >PGEKTbl XUMUYECKUX pEAKUMHA. BHyTpeHHss sSHepruss W SHTaJIbIUA
o0Opa3oBaHus XuMU4ecKkuXx coequHeHuil. Tepmoxumus. IlepBoe Hayamo TepMOJUHAMUKU. 3aKOH
I'ecca, cnencTBUS U3 3aKOHA, €r0 3HAUYCHUE U IPUMEHEHHE.

2. 3ammTa METauIoB OT KOPPO3uH. Pa3mudHbie BUIBI MOKPBHITUN. [IpoTeKkTOpHAs 3amuTa.
Kartognas 3aummra. THrmOuTOpBl KOPpPO3UH.

Ilpaxmuueckue 3a0anus 0151 NposedeHusl 3a1iema

1.Koppo3us j1y’keHOoro enesa B pa3IMuHbIX cpefax (HEUTpabHOM, KUCION U ¢1a00IeI0uHOM) C
HapyLICHHBIM ITOKPBITHEM

2. Kakue mporeccsl MPOTEKAOT Ha 3JIEKTPOJaxX B TaJbBAaHMUYECKOM JJIEMEHTE, 00pa30BaHHOM
snextpogamu Cu/Cu?* u Hg/HQ?*? Vkaxute 31EKTpOR - BOCCTAHOBUTENb M DJICKTPON —
OKHUCJIUTED.

Bonpocwt k 3auemy

1. MonspHas TenioTa cropaHusi, ee IPUMEHEHHE B SHEPTETHKE.

2. BTOpOC Ha4YaJlo TCPMOIAUMHAMHKU. 9HTpOHI/I${ U € H3MEHEHHE B XMMHYECKHX nmponeccax.
Ouneprusa ['n06ca. YcinoBue camMonpou3BOJIBHOTO MPOTEKaHUSI XUMUYECKHX peakiuil. Pacuersl
U3MEHEeHUN OHTPOIIMU W DHCPIruun I'n66ca AJId OMPEACIICHUS HAIPABJICHHOCTHU TIIPOTCKAHUSA
XUMHYCCKUX ITPOLECCCOB.

Ipaxmuueckue 3a0anus 051 nposedeHus 3a4ema

1. KOppO3I/I5[ CIlJIaBa AJIFOMUHHUA U MCIHU B PA3JIMYHBIX CpClax. HpI/IBeI[I/ITe CXEMBI. YKaKUTe
IIEPBUYHBIE U BTOPUYHBIE ITPOLIECCHI, IPOLYKTHI KOPPO3HUU.

2. Biusaue KaTaJIn3aTOpOB Ha CKOPOCTb XUMHUYCCKUX peaKuHﬁ. T'oMorenHbI U FeTepOFCHHBIﬁ
KaTann3. MexaHusm HeﬁCTBHﬂ KaTaJn3aToOpoB B T'OMOI€HHOM MW TCTCPOrCHHOM KaTaJin3ax.
WMHrubuTopsl 1 MpOMOTOPHI B KaTaiuse.

Bonpocwt k 3auemy

1.CxopocTb XUMHYECKUX PEAaKLUN U €€ 3aBUCUMOCTh OT KOHLIEHTPALMK U TEeMIIepaTypbl. 3aKOH
neiictByromux macc K. I'ynpn6epra u I1. Baare. KoncranTa ckopocTi XUMHUYECKOM peakiuy, ee
¢buznueckuit cmbicia. 3akod Baut-I'odda. Dueprust akrupamuu.

2. Dueprernueckue 3((eKTbl XMMHUYECKHX peakiuil. BHYTpeHHSs SHeprust W SHTAJIbIUSL
o0Opa3oBaHus XuMU4eckux coequHeHuil. Tepmoxumus. [lepBoe Hayamo TepMOIUHAMUKU. 3aKOH
I'ecca, cnencTBHs U3 3aKOHA, €r0 3HAYEHHUE U IIPUMEHEHHE.

Ilpaxmuueckue 3a0anus 0151 nposedeHusl 3a1iema

1. CocraBbTe CcXE€My KOPpO3UU XPOMUPOBAHHOIO U HUKEJIMPOBAHHOIO XKeJe3a C HapyIICHUsIMHU
MOKPBITUI NPU KOHTAKTE C BOJOM.

2. PaccumTaiiTe TEMIOTY CropaHus MpoNaHa i KOJMYeCTBO TEMIoTh Mpu cropanuu 1M nmponana

(H.y.)



Bonpocwt k 3auemy
1.Bropoe Hauano TEepMOJMHAMUKU. DHTPONMS U €€ HU3MEHEHUE B XUMHUYECKHX IPOLECCaX.
Oneprusi ['m60ca. YcinoBre camMONpPOU3BOJIBLHOTO MPOTEKAHUS XMMHUYECKUX peakiuid. Pacdersl
U3MEHEHUH SHTpoOnMM W dSHepruu I'mbOca s ompenesreHus] HAaNpaBICHHOCTH MPOTEKAHUS
XUMHYECKHX MPOIECCOB.
2. DJEKTPO- ¥ MPOTEKTOPHAS 3AIUTHl METAJUIOB OT KOPpOo3uu. CXeMBI, JJIEKTPOHHBIE YPaBHEHUS
npoueccoB. Kakoil meramn menecoodOpasHee BbIOpaTh B KayecTBE HPOTEKTOpa JUIS 3aIIUTHI
COOPYKEHMI, BO3BOJUMBIX B MOPCKOI BoJE?
Ipaxmuueckue 3a0anus 0151 nposedeHus 3a4ema
1. Kakue mpoueccel MpOTEKaIOT MPHU SJIEKTPOKOPPO3UU CBUHILIOBBIX 000J04YeK Kabemns Moj
JIEHCTBUEM 3JIEKTPUYECKOIO TOKa?
2. a) HAMIINTE KUHETUYECKHE YpPaBHEHUS CKOPOCTEH MpsSMOM peakiuu, 0OpaTHOW peakiuu U
BbIpaKCHHE KOHCTAHThI PABHOBECHS;

Cpagur) + 2N20ry—>CO2r) + 2Nz AH = -558,0 x]JIx
0) ompenenuTe, B KaKyl0 CTOPOHY CMECTUTCS XUMHYECKOE PABHOBECHE IPU YBEIMUYEHUU
KOHLEHTPAllUd IIE€PBOrO MCXOJHOI'O BEIIECTBA, IOBBIIIEHUM TEMIEPATYPbl U YBEIUYEHUU
JTaBJICHMUSL.

Bonpocwt k 3auemy

1.Oneprus ['n66ca u ee cBsA3b ¢ 3HTANBIUEH U SHTponUel. TpeTbe Hauaa0 TePMOJMHAMUKH.
[ToueMy HEBO3MOXKEH BEUHBIN JBUTATEND?

2. IlonsTre 00 37eKTpoiax U AMEKTPOJHBIX NoTeHIHanax. CTaHAapTHBIN BOJLOPOIHBIN 3JIEKTPOI.
Psan  cranpapTHBIX DNEKTPOAHBIX IOTEHUMANOB. YpaBHeHue Hepncra. ["anbBanmueckue
JJIEMEHTBI.

Ilpaxmuueckue 3a0anus 0151 nposedeHusl 3a1iema

1.CocraBpTe ypaBHEHMsI peaKIUii TPOLECCOB, MPOUCXOMSIMMNX TPH DIEKTPOKOPPOIUH
TpyOOIIpOBOJIa MO/ IEUCTBUEM OTYKIAOIINX TOKOB.

2. CocraBbTe ypaBHEHHS XHMHYECKUX MPOIIECCOB, MPOTEKAIOMINX MPH JIEKTPOJIN3E PACIIaBOB
NaOH u NiCl2 ¢ uHepTHBIME dIIEKTPOIAMH.

Bonpocwl k 3auemy

I.BI/II[BI XUMHWYECCKUX NUCTOYHHNKOB BHGKTqueCKOﬁ OHCPIUun: NCPBUYHBIC 3JICMCHTLI, BTOPUYHBIC
DJIEMEHTHI, TOIIJIMBHBIC 3JICMCHTHI.

2. MGI[HOC H3JCJINEC ITOKPBITO HUKCIICM. By):[eT JIX COXPAHCHO 3allITUTHOC I[eﬁCTBHC HHKCECJIA I10CJIE

HOBPEXJCHUS TOBEPXHOCTHU?

Ilpaxmuueckue 3a0anus 0151 NposedeHus 3a4ema

1.Bplunicnure MOTEHIMAN BOJOPOJHOTO 3JIEKTPOJia, HMOTPY:KEHHOro B pacTBop, pH koTtoporo
paBeH 3.

2. CocraBbTe ypaBHEHHS AJIEKTPOJHBIX MPOIECCOB, MPOTEKAIOMINX TP IEKTPOIHU3E BOIHOTO
pactBopa xjopuna xenesa (I1I) ¢ yronsHsIM aHOZOM.

BOI’ZpOCbl K 3auemy

1.Koppo3usi TEXHUYECKOro jkKejie3a B Pa3MUYHBbIX Cpeldax W METOAbI 3allUThl €ro OT KOPPO3UH.
Coenunenus xenesa. CriaBsl xkenes3a. YyryH U cTajb.

2. B kakoM cOCTOSIHUU (B KPHCTAJIMYECKOM MJIHM MapooOpa3HOM) 3HTponus 1 MoJb BemecTBa
OoJtbiie Ipu TOM ke Temneparype? OTBET MOTUBUPYHTE.

Ilpaxmuueckue 3a0anus 0151 NposedeHusl 3aiema

1.. Onpenenutsb TEMIOTY 00pa30BaHU MeTaHa, €CIIM TEIJIOTa €r0 CrOpaHus



AHcrop.(CHar)) = -890,964 xJIx/mMonb. Termorsl cropanus H u C cOOTBETCTBEHHO paBHBbI:
AHcrop.(Ha)) = -286,043 kJIx/Monb, @ AHerop.(Cirpagur) = -353,796 xJ[/MO1b.
2. [Ipsimast umm oOpaTHasi peakius OyeT MPOTeKaTh MPU CTAaHAAPTHBIX YCIOBUSIX B CUCTEME:

CHay) + CO2ry = 2COq) + 2H2(r)
OTBET MOTUBUPYHTE COOTBETCTBYIOIIUMH PacUCTaMHU.

Bonpocwt k 3auemy

1. KaromHble ¥ aHOJHBIC TOKPBITUS JUIS 3aIIUTHl METAIOB OT KOPPO3UHM B CTATHYECKUX U
JUHAMUYECKHUX YCIoBHUsAX. COCTaBbTE CXeMy KOPPO3HHM XPOMHPOBAHHOTO M HUKEJINPOBAHHOTO
Kele3za ¢ HapyIICHUSIMUA TOKPBITUH TPU KOHTAKTE C BOJIOM.

2. Kakue cnenctBus u3 3akoHa [.M. I'ecca BBl 3HaeTe, U Kakoe MPAKTHUYECKOE 3HAYCHUE OHU
UMEIOT?

Ilpakmuueckue 3a0anus 015 nposedeHUs 3auema

1.Kakne XuMHUYECKHE MPOIECCHI IPOTEKAIOT Ha AJIEKTPOAAX MPH 3apsIIKE U PA3PSIAKE CBUHIIOBOTO
akkymysiaropa?

2. CocTtaBbTe CXEeMy IPOIECCOB, MPOUCXOMANIMX HAa MEIHBIX AJICKTPOAAX, NPU SJICKTPOIU3E
BOJHOTO pactBopa cyibdara meau (I1).

Bonpocwt k 3auemy
1.Karanu3. Teopusi romoreHHOro Katanusa. Teopusi TeTeporeHHOro KaTtaiusa.

2. ChopMynupyiTe ¥ HAMUIIIMTE MaTEMAaTHYECKOE BEIpAKCHHE | 3aKOHA TEpPMOIMHAMHUKH, YKa3aB
q)H3H‘~IeCKHﬁ CMBICJI BXOOAIIINX B HCT'O BEJIMYUH.

Ipaxmuueckue 3a0anus 0151 nposedeHus 3a4ema

1. DOnextponu3 pactBopa KoSOs mpoBogunu mpu cuie Toka SA B TeueHue 3 4. CocraBbTe
SJICKTPOHHBIC YPaBHCHUS MPOHCCCOB, MPOUCXOAAIINX HaA JJICKTPOAaX. Kakasa macca BOJIBI IIpU
9TOM Pa3JIOKUJIACh, U YEMY PAaBCH 00BEM ra3oB (H Y), BBIACINBIINXCA HA KaTOAC, aHOI[e?

2. TemnepaTypHbIii KOXPPHUIMEHT CKOPOCTH HEKOTOPOW peakiuu paBeH 2,3. Bo ckombko pa3
YBEJIUYUTCS CKOPOCTh 3TON pPEaKLMH, €CJIM MOBBICUTh TEMIIEPATypy Ha 25 rpaaycoB?

Bonpocubt k 3auery

1. Kakue peakiuu Ha3bIBatoTCsS 00paTUMBbIMU U HeoOpaTuMbiMu? [IpuBeanTe npuMepsl TaKUX
peakuuid. YTo Takoe XUMHUECKOE PABHOBECHE U MIOYEMY OHO Ha3bIBACTCS JUHAMUYECKUM?

2. Hammmmre marematndeckoe BbIpakeHHe [[-3akoHa TEpPMOIAMHAMHKHU IS HEOOPAaTUMOTO U
00paTUMOro NPOIECCOB, yKa3aB PU3NUYECKUN CMBICT BXOASAIINX B HETO BETMYHH.
Ilpaxmuueckue 3a0anus 0151 NposedeHus 3a1ema

1.Tox cumoit 2,5A, mpoxois uepe3 pacTBOp dJiekTposnTa 3a 30 MHUH. BRIIETSET U3 pacTBopa 2,77
r Metajia. Haliinure MOJISIpHYIO Maccy SKBUBaJIEHTa METaJLIa.

2. CocTaBbTe CXEMBI JIBYX 3JIEMEHTOB, B OJIHOM U3 KOTOPBIX LIMHK - OTPULIATEIbHBIN 2JIEKTPOJI, B
IPYroM — TOJNOXUTENbHBIH. [IpuBenuTe 3JIEKTpOHHBIE YpPaBHEHUS AHOAHOTO M KaTOAHOTO
IPOLIECCOB.

Bonpocul k 3auery

1.HampaBiieHHOCTB TIpOIIeCCOB B IpUpo/e. BTopoii 3aK0H TepMOANHAMUKH.

2. (DaKTOpBI, BJIMAOINHUEC HA aKTUBHOCTDH KAaTAJIU3aTOPOB XUMHUYCCKUX pCaKHHﬁ.
Ipaxmuueckue 3a0anus 0151 nposederusl 3aiema

1. Kakwue mporiecchl MpOTEKaIOT MPH KOPPO3HH TEXHUIESCKOTO XKelie3a B aTMOC(HEPHBIX YCIOBHUSIX?
CocTaBbTe JICKTPOHHBIC YPABHEHHUS STUX MTPOIIECCOB.



2. Kak Bmusier pH cpenbl Ha ckopocTh Koppo3uu sxkene3a u muHka? I[louemy? CocraBpTe
YpaBHEHUSI COOTBETCTBYIOLIUX MPOIIECCOB.

7.4 MeTtoauvecKkue  MaTepHaJbl, ONpeaesilolIMe  NPOUEXYPbI
OllCHUBAHUSA 3HAHWI, YMEHHWI, HABBIKOB XapPaKTePHU3YKOIIUX 3Talbl
¢hopmupoBaHust KOMIETEHIIMA

Jlokanvnoiti Hopmamuenwi akm ynusepcumema 1ln KyolI'AY 2.5.1 « Texywuti
KOHMPOIlb YCNe8aeMOCmu U NPOMENCYMOYHA ammecmayus 00y4yarouuxcsy.

Keiic-3a0anusn

Pezynomam evinonnenus xeuc-3a0aHusi OYeHUBAEMcs C Y4emom cledyiouux
Kpumepues:
— HOJIHOMA NPOPabOMKU CUMYAYUU,;
— HOJIHOMA BbINOJIHEHUS 3A0AHUSL,
— HOBU3HA U HEOPOUHAPHOCHb NPEeOCMABIeHHO20 MAMeEPUAIa U peuleHuil;
— NepCneKmMuBHOCMb U YHUBEPCATIbHOCb PEeULeHULL,
— YMeHue apeyMeHmupo8ano 000CHO8AMb 8blOPAHHBIU BAPUAHIN DEULEeHUSL.
Ecnu pezynomam evinonnenus Keuc-3a0aHus coomeemcmeyem 0003HAYeHHOMY
Kpumepuro CmyoeHmy npuceausaemcsi oOuH 0ann (3a Kaxcolti kpumepuu no 1
oanny).
Ouenka «omauuno» — npu Habope 8 5 6ann08.
Ouenka «xopowio) — npu nabope 6 4 banna.
Ouyenka «yooeiemeopumesibHo) — npu Habope 8 3 baja.
Ouenka «HeyooenemeopumenvHo» — npu nabope 6 2 bauia.

Tecmoevie 3a0anusn
Oyenka «OmMAUYUHO) 8bICMABIIEMCS NPU YCII08UU NPABUTILHO20 OMEemda
cmyoenma He menee yem Ha 85 % mecmoswlx 3a0aHull.
Oyenka «xopouto» 8blCmasisiemcs npu yCio8uu NPAsUIbHO20 OMeema CmyoeHma
He menee yem Ha 70 % mecmosulx 3a0aHull.
Oyenka «y0061emeopumenbHoy 8blCMAasIAemcs Npu yCl08UU NPABUTILHO20
omeema cmyoeuma He menee yem Ha 51 %.
Oyenka «Hey0061emEOPUMENbHO) BbICMABTIAICMCS NPU YCILOBUU NPABUTILHO20
omeema cmyoenma meree yem Ha 50 % mecmoswix 3a0aHull.

Kpumepuu ouenku yuacmus é ouckyccuu:

Oyenusaemcs 3HaHue mamepuand, CHOCOOHOCMb K €20 0000ueHu,
KpUMU4EeCKOMY OCMbICIEHUIO, CUCEeMAmUu3ayuu, yMeHue aHaiu3upoeams J0SUKY
PACCYHCOeHUl U 8bICKA3bIBAHUIL HABLIKU NYOTUYHOU peylU, apeyMeHmayul, 6e0eHus
OUCKYCCUU U NOTeMUKU, KPUMUYECKO20 80CHPULMUSL UHDOPMAYULU.

OyeHka «OmMAUYHO» CMABUMCS, eCAU: CMYOeHm NOJIHO YC8OUN Y4eOHblll
mamepuan. lIposaensem HagviKu anaiusa, 0000WeHUs, KpUMuU4ecKko2o 0CMblCIeHUS,
nYOIUYHOU peyu, apeyMeHmayuu, 6e0eHusi OUCKYCCUU U NOJEMUKU, KPUMUYECKO20
socnpusmusi uHgopmayuu. Mamepuan uznodcen epamomHo, 6 ONpeoeseHHOl
JIO2UYECKOU  NOCIe008AMENbHOCMUY,  MOYHO  UCHONL3YEeMCa — MEePMUHOI02US,
NOKA3aHO YMeHUue ULIIOCMPUpos8ams meopemuideckue noalodCeHus: KOHKpemHvlMu



npumepamu, NPUMeHsIMb UX 8 HOBOL CUMYAYUU, BbICKA3BIBAMb C80I0 MOYKY 3DEHUsL,
NPOOEMOHCMPUPOBAHO YCBOEHUE DAHee U3YUEeHHLIX CONYMCMEYIOUUX B0NPOCOS,
chopmMupo8anHoCmy U YCMOUUUBOCMb KOMNEMEeHYUll, YMeHUll U Hagblkos. Mozym
Oblmb 0OnyWeHvl 00Ha — 08e HEeMOYHOCMU NPU OCBEUfeHUU GMOPOCMENEHHbIX
80NPOCO8.

OyeHnka «xopouwioy cmasumcs, eciu: omeem YO081emeopsien 8 0CHOBHOM
mpeboBaAHUAM HA OYEHKY «J», HO NpU dMOM umeem OOUH U3 HeOOCMAMKO8: 8
yceoenuu yuebHo20 mamepuaia 0oOnyujeHvl Heborvuiue npodevl, He UCKA3UBUIUEe
cooepaicanue omeema, 00NyujeHvl 00UH — 08d HeOOUema 8 POPMUPOBAHUU HABLIKOG
nYOIUYHOU peyu, apeymeHmayuu, 8e0eHusi OUCKYCCUl U NOJeMUKU, KPUMULEeCKo20
socnpusimus uHpopmayuu.

Oyenxa  «y006IEMEOPUMENbHOY»  CMABUMCA,  eCIU.  HEeNoIHO  UlU
HeNnocie008amebHO PACKPLIMO CoOepiicane Mamepuaid, HoO NOKA3aHO o0ujee
HOHUMAHUE B80NPOCa U NPOOEMOHCHPUPOBAHbI VYMEHUs, 00Cmamounvie O
oanvHeluleco yceoeHuss mamepuand. Hmenucv 3ampyoHeHus uiu OOnyujeHvl
owuUbOKY 8 onpedeseHuu NOHAMUL, UCNOIb30BAHUU MEPMUHONIO2UU, UCNPABIEHHbIE
nOClle HECKOILKUX HABOOAUWUX BONPOCO8, NPU HENOJIHOM 3HAHUU MeopemuiecKo2o
mamepuana 8vlaeleHa HeOOCMAmouHas COOPMUPOBAHHOCMb KOMNEemeHyul,
VMEHULl U HABBIKOS, CMYOEHM He MOXCen NPUMEHUMb Meopuio 8 HOBOU CUMYAYUU.

OyeHnka «Hey0061emeopumenbHoy Cmasumcs, eciii: He packpbimo 0CHOBHOE
cooepoicanue y4yeOHo20 Mamepuand, OOHAPYHCEHO He3HAHUe UIU HEeNOHUMAHUE
bonvuell unu Hauboaee 8aNCHOU Yacmu yuebHo2o mamepuand. /[onyuiensvt ouuoKu
6 onpeoeleHuu NOHAMUU, HPU UCNOAb30BAHUU XUMUUECKOU MEPMUHONO2UL,
KOmMopvle He UCHPABIeHbl NOCHe HECKONbKUX HABOOAWUX B8ONPOCO8, He
chopmuposarvl KOMnemeHyuu, YMeHUs U HagblKu nyOIUYHOU peyll, apeyMeHmayuu,
8e0eHUss OUCKYCCUU U NOJIEMUKU, KPUMUYLECKO20 80CHPUAMUSA UHDOpMAYUU.

Ilpoyeoypa ouenueanus peghpepama:

Kpumepuamu ouyenxu peghpepama s6natomces: HOBU3HA meKcmd, 0O0CHOBAHHOCHb
8b100pa UCMOYHUKOG JIUMepamypul, CMeneHb PACKpblmusi CYWHOCMU 80npoca,
cobno0eHuss mpebosanutl K 0opmieHuro.

Oyenxa «OMAUYHOY» — BbINOJIHEHbL 8Ce MPebOoBanuUs K Hanucavuio pegepama:
0b603Hauena npobaema u 000CHOBAHA €€ AKMYalbHOCMb, COeNaH AHAIU3 PA3TUYHBIX
MOYeK 3peHUs. Ha PACCMAMPUBAEMYIO NPOOIIEMY U I02UUHO UBTIOHCEHA COOCMBEEHHAS
no3uyus; CcQopmMyIuposansl 6bl800bl, MeMa pPAacKpblma NOJIHOCMbBIO, BblOePHCAH
00bEM,; cOONI00eHbl MPeDOBAHUSL K BHEUHEMY 0QOPMICHUTO.

Oyenka «Xopouwioy — OCHOBHble mpebosanusi K pegepamy 6bINOJHEHbI, HO NpU
9MOM OONYWeHbl HeOoYeémsl. B uacmnocmu, umeromces HemoYHOCMU 8 U3NONHCEHUU
mamepuana, Omcymcmeyem jo2UiecKkds nocied008ameibHOCMb 8 CYHCOCHUSX, He
gvidepatcan 06vém pepepama; UMerOMcs ynyweHus 8 0ghopmieHuuU.

Oyenka «y0061emeopumenbHoy — UMEOMCs CYyUjeCmeeHHble OMCmynieHus Om
mpeboganull Kk peghepuposanuro. B wacmnocmu: mema océewjena unb YACMuyHo,
oonywenvl hakmuyeckue OwuOKU 8 COoO0epicanuu pegepama, OmMcCymcmeyom
8b18000L.



Oyenxka «HeEY00GIEMEOPUMENbHOY — MmemMa pegepama He pacKpulma,
OOHApPYHCUBAECMCSL  CYUJeCMBEHHOe HEeNOHUMAaHue npooiemvl uiu pegpepam He
npeocmaeier 808ce.

Koumponwvnan paboma

Koumponvrnoe 3adanue moocem cocmosms u3 meopemuyecko20 80npocd,
NPAKMU4ecKo20 3a0anusi Uil HeCKOAbKUX 3a0aHUull (Kax meopemuyeckux, max u
NPAKMU4eCcKUx), 8 KOMopwix CmyOeHm 00JIXHCeH NPOAHAIUIUPOBAMb U OAMb OYECHKY
KOHKPEeMHOU CUMYayul Uil 8bINOJIHUNMb OPY2YI0 AHATUMUYECKYIO pabOmbL.

Kpumepuu ouenxu 3nanuit cmyoenma npu HanuCaAHUU KOHMPOJIbHOU
pabomul

Oyenka  «OMAUYHO» —  BBICMABIAEMCS  CMYOeHmYy,  NOKA3A8UIEMY
8CECMOPOHHUE, CUCTEMAMUZUPOBAHHbLe, 2T1YOOKUE 3HAHUSL 80NPOCOE8 KOHMPOIbHOU
pabomel U yMeHUe YB8EPEHHO NPUMEHAMb UX HA NPaKmuke nNpu peuleHuu
KOHKPEemHbIX 3a0a4, c60000HOe U NPABUIbHOE 000CHOBAHUE NPUHAMBIX PEUleHU.

Oyenka «xopouio» — GblICMABIAEMCs CMYOeHmy, eclu OH mMeepoo 3HAem
mamepuai, 2pamomHo U NO Cywjecmey uzideaem e2o, ymeem NPUMEHsIMb
NOJYYEeHHble 3HANHUS HA NPAKMUKe, HO OONycKaem 6 omeeme Wil 8 peueHuu 3a0ay
HeKomopble  HeMOYHOCMU, KOMOpble MOJCem  YCMpauums ¢  NOMOUbIO
OONOJIHUMENbHBIX 8ONPOCO8 NPENOOA8aAmelis.

Oyenka «y0081emeopumenbHoy — 8blCMABIAENC CIYOeHMY, NOKA3AGUEMY
(ppazmenmapmwlil, pa3posHeHHblil XapaKkmep 3HAHULL, HeOOCMaAmouYHO NPABUIbHbIE
Gdopmynuposxu 6a308vlx NOHAMULU, HAPYUEHUS JI02ULECKOU NOCAe008AMelbHOCMU
8 UBNOJNCEHUU NPOSPAMMHO20 MAMeEPUand, Ho npu 3mMom OH 1adeem OCHOBHLIMU
NOHAMUAMU  BLIHOCUMBIX HA KOHMPOIbHYIO pabomy mem, HeoOXo0uUMbiMu OJis
OdanvHetiue20 00yYeHUs. U MOdCem NPUMEHAMb NOLYYeHHble 3HAHUS No 00pasyy 6
CMAHOAPMHOU CUMYAYUU.

Oyenka «HeyO0081emEOPUMENbHO» — 8bICIABASEMCS CIYOeHMY, KOMOPblll He
3Haem OOJbULE HYACMU OCHOBHO20 COOEPIHCAHUS BLIHOCUMbBIX HA KOHMPOJILHYIO
pabomy 80npocos mem OUCYUNIUHDBL, OONYCKAem 2pydbie OuUOKU 8 hOPMYTUPOBKAX
OCHOBHBIX NOHAMULL U He YMeem UCNOIb308AMb NOJYHEeHHble 3HAHUS NPU PeueHUU
MUNOBLIX NPAKMUHECKUX 3A0aHU.

Kpumepuu ouyenku na 3aueme

Ilo oucyunaune «Xumusy, opmoul 3aKIOUUMETbHOZO KOHMPOAL 3HAHUL
aengemces 3auem. Ilpu smom oyenka «3aumeHoy» COOMBEMCmMEyem napamempam
Jroboul u3 NONOHCUMEIbHBIX OYEHOK («OMAUYHOY, «XOpouLoy,
«Y0081€MBOPUMENbHOY), A  «He  3aumeHOo» —  napamempam  OYeHKU
«Hey0081emeoPUMEIbHON.
Ouenka «3aumeno» BbICMAGIACNCS obyuarouemycs, noxasasuiemy
8CeCMOpOHHLUe, cucmemamusuposaHHule, 2nyboKkue  3HAHUS 80NPOCOB
IK3AMEHAYUOHHO20 OUlema u yMeHue Y8epeHHO NPUMEHAMb UX HA NPAKMuKe npu
peuleHul KOHKpemHublX 3a0ad, c60000HOe U NpasulbHoe 0O0CHOBAHUE NPUHAMBIX
PpeuleHull, a makaice
OueHnka «3aumeHo» BbiCMAsIAemcs 00yuarulemycs, eciu OH meepoo 3HAem



mamepuan, 2epamMomHO U NO CYWecmey usiazaem e2o, ymeem NpUMeHsmb
NOJyYeHHble 3HAHUS HA NPAKMUKe, HO OONYyCcKaem 6 omeeme Uil 8 peueHuu 3a0ay
HeKxomopble  HeMOYHOCMU, KOMOpble MONCEMm  YCMPAHUums ¢  NOMOWDBIO
OONONIHUMENbHBIX BONPOCO8 NPEN0OAsamelis, a MmaKice

Ouenka  «3aumeno»  @vicmasisemcs  obyuaroujemycs, nokazasuiemy
(ppacmenmaphwlll, pa3po3HeHHbll XapaKkmep 3HAHUU, HeOOCMAMO4YHO NPABUTbHbIE
dopmynuposxu 6a308blX NOHAMUL, HAPYUWEHUs T02UHLEeCKOU NOCAe008AMEeNlbHOCU
8 UBNLOJCEHUU NPOSPAMMHO20 MAMEPUAIA, HO NPU IMOM OH 61adeem OCHOBHbLIMU
NOHAMUAMU, BLIHOCUMBIMU HA 3a4em, HeoOX00UMbIMU OJisl OanbHeliue2o 00yueHuUs
U MOJICem NPUMeHAMb NOJIYYeHHble 3HAHUS N0 00PA3yy 8 CMAHOAPMHOU CUMYAYUU.
Ouenka «He 3aumeHo» 6vicmasisemcs ooOyuarouemycs, KOMoOpbli He 3HAem
OonbuLell 4acmu OCHOBHO20 COOEPIHCAHUSL BLIHOCUMBIX HA 3a4em BONPOCO8 Mmem
oucyuniuHol, donyckaem epyovle ouuoKUu 8 opmyIuUpoBKax 0CHOBHbIX NOHIMUL U
He yMeem UCNONb308aMb NOJYYEHHble 3HAHUAL NpU  peuleHuu  Mmunosvix
NPAKMu4ecKux 3a0adu.

8 IlepeyeHb OCHOBHOM M JIONOJHUTEILHON YUeOHOI JIuTepaTypbl

OcHoBHas yyeOHasi iuTEeparypa

(Hanuuue ¢ oubnuomexe KyoI'AY)
1. I'muaka H.JI. O6mas xumus : yue6. nocooue / H.JI. I'munaka. — U3x. crep. — M. : Knopyec,

2013. - 750 c. ISBN 978-5-406-02934-3

2. Kopoun H.B. O6mast xumust : yueOHuk ist By3oB /H.B. Koposun. — M.: Beicur. mik., 2004. —
557¢c. . — ISBN 978-5-06-004403-3

3. CyBopoB A.B. Obmas xumus : yue0. mocooue / A.B. CyBopoB, A. HuKoJIbCKHIA.
— 2-e m31., ucnp. CIIb. : Xumus,1995. — 624 c. ISBN 5-7245-1018-9

JlonmosiHUTE IbHAS YUueOHAasl JIUTepaTypa

1. aifinykoBa H.I'. DnekTpoxumuyeckue mporecchl B TEXHUKE : yuel. mocodue ams
By30B ¢ rpudpom MCX / H.I'. T'aiinykoBa, E.A. Kaiiroponosa, 1.B. lllabanosa. — Kpacuoaap. :
Kyol'AY, 2013. - 300 c.
https://edu.kubsau.ru/file.php/105/03 03.07.13/06 EHlektrokhimicheskie processy v_ehnergetike eh

lektronike tekhnikeGaidukovaNG.SHabanovalV.pdf
2. Tlectynosa C. A. PacTBopbI U Ipyrue aucnepcHsie cucteMsl: yue0. mocobue / C. A.

Ilectynona, E. C. Kocrenko, E. A. Kaitropogosa. — Kpacuogap : 2013. - 479 c.
http://edu.kubsau.ru/file.php/105/04_Rastvory i_drugie_dispersnye_sistemy Pestunova_Kosten
ko_Kaigorodova.pdf

3. [Tectynora C. A. KomrmiekcHsie coenrHeHus1. KomiiekcooOpa3oBaHue B BOJTHBIX
pactBopax: yue6. mocobue / C. A. [lectynona, E. C. Koctenxko, E. A. Kaitropogosa. —
Kpacnonap : KyoI'AY, 2013. — 161 c.
http://edu.kubsau.ru/file.php/105/01_Kompleksnye soedinenija_Pestunova Kostenko Kaigorod
ova.pdf

4. Anekcanapona O.A Xumus MeTasuioB : yued. nocodue / D.A. Anekcanaposa, O.A.
Hemunenko. — Kpacunomap. : KyoI'AY, 2015.—-299 c.
http://edu.kubsau.ru/file.php/105/Uch_posobie_KHimija_metallov_2_1.pdf



https://edu.kubsau.ru/file.php/105/03_03.07.13/06_EHlektrokhimicheskie_processy_v_ehnergetike_ehlektronike_tekhnikeGaidukovaNG.SHabanovaIV.pdf
https://edu.kubsau.ru/file.php/105/03_03.07.13/06_EHlektrokhimicheskie_processy_v_ehnergetike_ehlektronike_tekhnikeGaidukovaNG.SHabanovaIV.pdf
http://edu.kubsau.ru/file.php/105/04_Rastvory_i_drugie_dispersnye_sistemy_Pestunova_Kostenko_Kaigorodova.pdf
http://edu.kubsau.ru/file.php/105/04_Rastvory_i_drugie_dispersnye_sistemy_Pestunova_Kostenko_Kaigorodova.pdf
http://edu.kubsau.ru/file.php/105/01_Kompleksnye_soedinenija_Pestunova_Kostenko_Kaigorodova.pdf
http://edu.kubsau.ru/file.php/105/01_Kompleksnye_soedinenija_Pestunova_Kostenko_Kaigorodova.pdf
http://edu.kubsau.ru/file.php/105/Uch_posobie_KHimija_metallov_2_1.pdf

https://edu.kubsau.ru/file.php/105/03 03.07.13/15 Spravochnik po obshchei i neorganicheskoi khimii

Kosjanok Kostenko Kaigorodova.pdf

Hoil ceTn «AHTEpHET»
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http://cyberleninka.ru Hay4anas snexrponnas 6ubamoreka «KubepieHHHKa
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ONoa~wWNE

10 MeToanueckue yKa3zaHusl JJisl 00y4alOIUXCHA 10 OCBOEHHIO
TUCUMITIHMHBI

MeTtoauyeckue ykazaHusi U peKOMEHIAIMH 110 MOATOTOBKE K 3a4eTy

JUisg monydeHusl 3a4eTa MO JUCUUIUIMHE CTYIEHT 00s3aH BBIIOJHUTH BCE
nabopaTopHbie paboThl, 0POPMUTH PE3YJIbTATHI B BUJIE OTYETA. 3al[UTa OTYETa 110
nabopaTopHoil pabore mpenrnonaraeT OOCYXKJIEHHE TONYYCHHBIX CTYJACHTOM
pe3yabTaTOB M OTBETHl Ha BOMPOCHI MO TeME. BBIMOIHUTH HHIWBUIYaJbHBIC
JIOMAIITHUE 33/1aHUS U KOHTPOJIbHbBIE PAOOTHI.

ITongroroBka k 3adery TpeOyeT OMPEACIICHHOTO aJrOpuTMa JEHCTBUMA.
[Tpexxae Bcero, HEOOXOIMMO O3HAKOMHUTHCS C BOIIPOCAMHU, KOTOPHIE BEIHOCATCS Ha
3ayeT. Ha ocHOBE ATOrO HagO COCTAaBUTH IUTAH TMOBTOPEHUS W CHCTEMaTH3aIlluU
yu4e0OHOro MaTepualna Ha KKl J€Hb, YTOOBI OCTABUTH JICHb WM €r0 YacTh JJIS
MOBTOPHOTO 0000IIIEHNE MPOTPaMMHOTO MaTepuala.

Henp3st orpaHuMumMBaThCs  TOJNBKO  KOHCIEKTaMU  JICKIUH, CIIETyeT
npopaboTaTh HyXKHbIE yueOHbIE MOCOOUS, pPEKOMEH/I0BAHHYIO JIUTEPATYPY.

[TocnenoBarenbHOCTh pabOTHI B MOJATOTOBKE K 3a4eTy JOJKHA OBITh Takas:
BHUMATEJIbHO MPOYUTATh M YSICHUTH CyTh TPeOOBaHUI KOHKPETHOTO BOIpOCa
IpOrpaMMbl; O3HAKOMHUTBCSI C  KOHCIEKTOM; BHHMMATEIbHO TMpopadoTath
HEOOXOIUMBIA y4eOHBbI MaTepuan MO y4eOHBIM IMOCOOUSIM U PEKOMEHIyeMOM
JUTEPaATYPHI.



Ecnu s oThoenpHOM TEMbl NpEnojaBaTelb IPEUIOKUIT CIIEHHAIBHYIO
HAy4YHYIO JINTEPATypy, KOTOPYIO CTYAEHT pa3padaTbiBajl B NEPUOJ MOATOTOBKH K
3aHATHSAM, HEOOXOAUMO BEPHYTBHCS K 3alMCSIM 3TUX MATEpPHAIOB (2 B OTAEIBHBIX
CIIy4yasix K OpuruHajam).

B otnenbHOM TeTpaay Ha KaXIbli BOIPOC CIEYET COCTABUTh KPATKUM IIJIaH
OTBETa B JIOTUYECKOW IMOCIIEOBATENFHOCTY U C (uKcamueir HeoOXOIUMOTO
WUIIOCTPATUBHOTO  Marepuana (IpUMEpbl, PHUCYHKH, CXEMbl, ypaBHEHUS
XUMHUYECKUX PEaKLni).

Ecnu otnenbHble BOIPOCH! OCTAIOTCA HESICHBIMU, UX HEOOXOIMMO HAIUCaTh
Ha TMOJISIX KOHCIIEKTa, YTOObI BBIACHUTh Ha KOHCYJIbTAalMU. OCHOBHBIE MOJIOKEHUS
TEMBI 10CJIE€ TIIyOOKO OCO3HAHUE UX CYTHU CIIEIYET 3ay4MTbh, OBTOPSS HECKOJIBKO
pa3 win pacckasbiBas Kosuiere. Bakueiryro mHpopmanuioo ciexyer o003Ha4aTh
JPYTUM IBETOM, 3TO IIOMOTAET JIYYIlIEe UX 3aAIIOMHUTB.

Crnenyer mocTeneHHo NEPEXOAUTh OT MMOBTOPEHUS MaTeprala OJIHOM TEMBbI K
npyroii. Korzma mMoBTOpeH W CHCTEMaTH3MpOBaH BeChb Y4YeOHBIM Marepual,
HEO0OXOIMMO MEPECMOTPETH €0 ELIE Pa3 YKE CO CBOUMHU 3aIUCIMHU.

Yno0Hee TOTOBUTHCA K 3a4€Ty B YUTAIHHOM 3ajie OUOIMOTEKH WM B
crenuain3upoBaHHOM yueOHOM KaOuHeTte. B Teuenue cyTok HeoOxoaumo paboTaTh
8-9 uacos, nenas yepes kaxasie 1,5 gaca nepepsiBa Ha 15 MuH.

CryaeHTam HYXHO 3HaTh OOIIMe TpeOOBaHUS K OLieHKe 3HaHui. HyxHO
BBISIBUTD:

1) moHumMaHMe W CTENEHb YCBOEGHMSI BONpOCa, IOJHOTY, H3MepsiemMas
KOJIMYECTBOM MPOTPAMMHBIX 3HAHUN 00 00BEKTE, KOTOPHIN U3yUaloT;

2) rnyOuHy, KOTOpas XapakTepU3yeT COBOKYITHOCTh CBSI3€M MEXIY
3HAHMSIMU, KOTOPBIE OCO3HAIOT CTYACHTHI;

3) MeTo10710THYeCKOe 0OOCHOBAHKE 3HAHMIA;

4) 03HaKOMJICHME C OCHOBHOM JIMTEPATYypoll MO MpeAMEeTy, a TaKxke C
COBPEMEHHOU NMEPUOANYECKON JIMTEPATYPOH IO MPEIMETY;

5) noruKky, CTpyKTypy, CTHJIb OTBETa U YMEHHE CTYAEHTA 3alUIIATh HAYYHO-
TEOPETUYECKHE TIOJIOKEHHSI, KOTOPbIE BBIBUTAIOT, OCO3HAHHOCTh, 0000IIEHHOCTD,
KOHKPETHOCT;

8) MPOYHOCTh 3HAHU.

MeToauveckue peKOMEHAAUMH 110 BbINOJHEHUI0 KeHc-3aJaHul

[{ens MeTO1a KEHCOB - HAYYNUTh O0YJAIOIIUXCSI aHATTU3UPOBATH IPOOJIEMHYIO
CUTyallMll0 — KeWc, ¥ BBIpAdOTAaTh pEIICHHWE, Hay4YuTh padoTath C
UH()OPMAITMOHHBIMA UCTOYHUKAMHU.

MeTton KeiCOB CITOCOOCTBYET Pa3BUTHIO Y O0YUaAIOIIUXCSI CAMOCTOSTEIILHOTO
MBIIUICHUSI, YMEHUS BBICIYIINBATh U YUUTHIBATh aJIbTEPHATHUBHYIO TOUKY 3PEHUS,
apTyMEHTHPOBAHO BBICKa3aTh CBOIO. C MOMOIIBIO ATOI0 METO/a CTYICHThl UMEIOT
BO3MOXXHOCTh TPOSIBUTh M YCOBEPIICHCTBOBATh AHAJIUTHYECKHE M OIICHOYHBIC
HaBBIKM, HAYYWUTHCS paboTaTh B KOMaHJE, HAXOJIWTh HauOoyiee paluoHaIbHOE
pelIieHre NOCTaBICHHON MPOOIEMBI.

TexHonoruss Meroja 3aKIIOYacTcs B CIEAYIOLWIEM: MO OINPEAEICHHBIM
npaBuiaM pa3pabaTbiBaeTcs MOJEIb KOHKPETHOM MpOoOJIEMHOW CUTyaluH,



MPOU3OIIEAIICH B MPEIMETHOM 00JIACTH, U OTPa)KaeTCsl TOT KOMIUIEKC 3HAHUM U
MPAKTUYECKUX HABBIKOB, KOTOPHIE 00YUAIOIIUMCS HYXKHO MOJTYYHUTh.

Merox  mpexactaBiser — coOod  CHEIUPUYECKYI0  Pa3HOBUIHOCTH
MCCIIEIOBATENbCKON aHAIIMTUYECKON TEXHOJIOTUH, T.€. BKIIOUYAET B ce0sl onepanuu
HCCIIEI0BATENLCKOTO MPOIIECCa, aHATUTUUYECKUE TTPOLICAYPHI.

[IpenonaBarens TOTOBUT HAYAJIbHBIN KeC. PEKOMEHyeMble HCTOUHUKU:

1. Kaiiropogosa E. A. Heopranndeckas u aHaqTuTH4eCKasi XUMus : yueo.-
meroa. mocodue / E. A. Kaitroponosa, U. 1. Cunoposa. — Kpacuogap: Kyol'AY,
2016. - 138 c.
http://edu.kubsau.ru/file.php/105/02_Neorganicheskaja_i_analiticheskaja_khimija.
_Uch.-metod._posobie_dlja_studentov_veterinarnogo_fakulteta.pdf

2. HaymoBa [I''M. Texnuka BeJeHUS XUMHUYECKOTO OKCIEPUMEHTa B
naboparopun xumuu / I'"M. HaymoBa, E.K. fl0nonckas, E.A Kaiiropomosa. —
Kpacunonap: Ky6I'AY, 2013. — 80 c.
http://edu.kubsau.ru/file.php/105/03_03.07.13/08_tekhnika vedenija_khimichesko
go_ehksperimenta.pdf

3. Ilecrynora C.A.PaGouas TeTpaap K 1a00paTOPHBIM pabOTaM 110
mucrutoinHe «Xumus» / C.A. Tlectynosa, E. K. f6monckas.— Kpacunomap :
Ky6I'AY,2013 — 60 c.
http://edu.kubsau.ru/course/view.php?id=105.

MeToanyeckue PpeKOMEHJANMU MO0 MOAr0TOBKe K KOHTPOJbLHOH
(camocTosiITEILHOM) padoTe

[ToaroToBKka K KOHTPOJIbHOW paboTe TpebdyeT OmpenesieHHOTO aJropuTMa
nevicteuii. [Ipexxne Bcero, HEOOXOAMMO O3HAKOMHUTBCS C BOMPOCAMH, TEMaMH,
KOTOPBIE BEIHOCAT Ha KOHTPOJIbHYIO PaboTy.

Henb3st  orpaHnuyuBaThCs  TOJBKO  KOHCHEKTaMHU  JIGKIUH, CleayeT
npopadboTaTh HyXKHbIE y4eOHbIE MOCOOMS, PEKOMEHI0BAHHYIO JIUTEPATYPY.

[TocnenoBaTenbHOCTH PaOOTHI B TOATOTOBKE K KOHTPOJIHHBIM MEPOTIPUSITUSIM
JIOJDKHA OBITh Takasi: BHUMATEJIBHO MPOUYUTATh U YACHUTH CYThb TpeOOBaHUM
KOHKPETHOTO BOIPOCA MPOTrpaMMbl; 03HAKOMUTHCSI C KOHCIIEKTOM; BHUMATEJIHHO
npopaboTath HEOOXOAUMBINM  ydeOHBIM MaTepuad Mo Y4eOHbIM MOCOOUSIM U
PEKOMEHIyeMOU JIUTEpPATypE.

Ecnu ans otnenbHOW TeMbl MpENoJaBaTelib NPEMSIONKUI MEPBOMCTOUYHUK,
CHEIUATBHYIO HAYYHYIO JIUTEPATypPy, KOTOPYIO CTYACHT pa3pabaThiBaj B TEPHO/T
MOATOTOBKM K CEMHWHAPCKUM WJIM WHBIM 3aHATHUSIM, HEOOXOJIMMO BEPHYTBHCS K
3aMUCsAM ATUX MaTEpPUaJoB (a B OTJAEIbHBIX CIIy4asiX U JI0 OPUTUHAIIOB), BOCCO3/1aTh
B [MAMSITU OCHOBHBIE HAYYHBIE MOJIOKEHUSI.

B oTaenpHOM TeTpaau Ha KaXIbld BOIIPOC CIEAYET COCTABUTH KPATKUM IIJIaH
OTBETAa B JIOTMUYECKOM TMOCJIEAOBATEIBHOCTH U C (UKcalueil HEOO0XOIUMOro
WUTIOCTPATUBHOTO MaTepuaia (IpuMepbl, PUCYHKH, CXEMBbI, LIU(PHI).

MeToanuyeckue PEKOMEHIANUMA I10 MOATOTOBKE K TECTUPOBAHUIO
L[CJIB TECTUPOBAHUA B XOIC y‘le6HOFO Inmponecca CTyACHTOB COCTOHMT HC
TOJIBKO B CHUCTCMATHUYCCKOM KOHTPOJIC 3HAHUU HN3Y4YCHHOI'O Marcpuajia, HO U B


http://edu.kubsau.ru/file.php/105/03_03.07.13/08_tekhnika_vedenija_khimicheskogo_ehksperimenta.pdf
http://edu.kubsau.ru/file.php/105/03_03.07.13/08_tekhnika_vedenija_khimicheskogo_ehksperimenta.pdf
http://edu.kubsau.ru/course/view.php?id=105

Pa3BUTUU yYMEHUS CTYIECHTOB BBIIENSATH, aHAJTU3UPOBATh U 0000ATh Hauboliee
CYILIECTBEHHBIE ATAIlbl TEXHOJIOTMYECKHUX MTPOIIECCOB.

Kax u mo6as npyras popma moaroToBKu K KOHTPOJIIO 3HAHUH, TECTUPOBAHUE
UMEET Psii 0COOEHHOCTEH, 3HAHUE KOTOPBIX TTOMOTAET YCIEITHO BBITIOJIHUTH TECT.
MO>XHO JaTh CIEIYIONIUE METOINYECKUE PEKOMEH AU

1. Tlpexnie Bcero, ciaeayeT BHUMATEIIBHO U3YyUYUTh CTPYKTYPY TECTA, OLICHUTh
00BeM BpPEMEHH, BBIJICIISIEMOTO Ha TaHHBIN TECT, YBUIECTh, KAKOTO THIIA 33JaHUS B
HEM COJIepkKaTCsl. ITO MOMOKET HACTPOUTHCS Ha PaldoTYy.

2. O4eHb BaXHO BCEr/1a BHUMATENIBHO YUTATh 3a/IaHUS 10 KOHIIA, HE TBITAsICh
MOHATH YCJIOBHSI «II0 TIEPBBIM CJIOBaM» WJIM BBIMIOJHHUB IMOJAOOHBIE 3aJlaHUs B
NPEAbIIYIIMX TECTUPOBAHUAX. Takas CHElIKa HEPEIKO MPUBOAUT K JOCAIHBIM
OIIMOKAaM B CaAMBIX JIETKMX BOIIPOCAX.

3. Ecnu Bel He 3HaeTe O0TBETa Ha BOIIPOC MJIM HE YBEPEHBI B MPABUIBLHOCTH,
CJIeyeT MPOMYCTUTh €r0 U OTMETUTh, YTOOBI TOTOM K HEMY BEPHYTHCS.

4. Ilcux0n0oru TakKe COBETYIOT AyMaTh TOJBKO O TEKylleM 3agaHuu. Kak
MPaBUIIO, 33JJaHUS B TECTaX HE CBSI3aHbI IPYT C APYTrOM HEMOCPEACTBEHHO, IO3TOMY
HEOOXOJIMMO KOHIICHTPUPOBAThCS Ha JAaHHOM BOIPOCE M HAXOIAUTh pPEIICHUS,
MOAXOJAIIMEe UMEHHO K HeMy. KpoMe Toro, BBIMOJHEHHE 3TOW pEKOMEHAAIIUN JACT
€IIe OJUH TICUXOJIOTMYECKUM 3P(HEKT — MO3BOJUT 3a0BITh O HEYy/laue B OTBETE Ha
peAbI YN BOIIPOC, €CJIM TaKOBasi UMEJIa MECTO.

5. MHorue 3amaHus MOXHO OBICTpEe pelIuTh, €CIM HE HCKaTh cpasy
MPaBWIbHBIA BAPUAHT OTBETA, & TIOCJIEI0BATENBHO UCKII0YATh T€, KOTOPHIE SIBHO HE
noAXoaAT. MeToJ UCKIIFOUEHHS TTO3BOJISIET B UTOTE€ CKOHIIEHTPUPOBATh BHUMAaHUE
Ha OJHOM-/IBYX BEPOSATHBIX BaApUAHTAX.

6. Ilpouecc yraapiBaHusi TpPaBWIBHBIX OTBETOB JKEJIATEIIBHO CBECTH K
MUHUMYMY, TaK KaK 9TO YpeBaTO TE€M, YTO CTYICHT 3a0yJeT O IIaBHOM: YMEHUU
WCITI0JIb30BaTh MUMEIOIIMECS] HAKOIUIEHHbIE B YYEOHOM Ipoliecce 3HAaHMs, U Oyner
HaJeAThCS Ha yaady. Eciu yBEpeHHOCTHM B MpPaBWIHHOCTH OTBETAa HET, HO
WHTYUTHUBHO MOSIBISETCS MPEANOYTEHUE, TO TICUXOJIOTH PEKOMEHAYIOT JOBEPSTH
WHTYUIIUA, KOTOpasi CUMTAETCS TMPOSBICHUEM TIJIYOWHHBIX 3HAHUW U OIbITA,
HaXOJISIINXCS HA YPOBHE MOJICO3HAHUS.

MeToanuyecKkue peKoMeHalUu 10 MOATOTOBKE K HAYYHOM JUCKYCCHH

VYyebnast auckyccusi Kak «popMa paboOTh» 00JamacT OmpeneIeHHOM
CTPYKTYPOH, BKJIIOUAIOLIEH TEMY, IKCIO3ULIMIO, PEUYEBON CTUMYJI, HAIPABJISIOLINE
BOIIPOCHI U PEUEBYIO PEAKLIHIO CTYJICHTOB.

CTyneHT JOKEeH U3YyYUTh OCHOBHYIO U JIONIOJTHUTEIBHYIO TUTEPATYPY.

Bo Bpems npoBelieHHs] KaKIbIi CTYAEHT JOJKEH BHUMATEIBHO CIIEUTH 3a
OTBETAMH CBOMX KOJUIET, CTPEMUTHCS MX JOMOJIHUTh, T.€. aKTUBHO y4acCTBOBATh B
00CYXIEHUH TOT'0 UJIM MHOTO BOMpOCa.

MeToanueckue yKa3aHusi 0 HAMCAHWIO pedpepaTta



Brinonnenue pedepara sBiseTcs 0JHON U3 (OPM KOHTPOJISI CAMOCTOSITENIbHOM
paboThI CTYAEHTOB C JUTEPATYPHbIMH (Yy4€OHBIMU M HAYYHBIMH) HCTOYHHUKAMU B
BBICIIIEM y4e€OHOM 3aBEJICHUHU.

B Havame cemectpa mpemnojaBaTelb BBIAACT OTACIBHBIM CTYIACHTAM TEMBI
pedepatoB. Pedepar B 1menoMm uiam mo pasaenaMm paspadaThIBACTCS OTACITHHBIM
CTY/ZICHTOM U 0()OPMIISICTCSI B YCTAHOBJICHHOM IOPSIKE.

Texnuyeckoe ogopmiieHne pedepara
CrtpykTypa pedepara:

TUTYyNBHBIN JTUCT
TuTynpHbII TUCT 0OpMIIIETCS CAEAYIOIUM 00pa3oM: CM. TUIIOBOM IpUMep.
Coneprxanue pedepara
l. Beenenue
Il.  OcHoBHas yacTh (JIUTEpaTypHBI 0030D)
I1l.  3akmrouenue (BbIBOJIbI)
IV. Coucok nurepaTypsl

1. [Tocie THUTYJIBHOTO JMCTAa HA OTICIBHOM CTpPAaHUIE CIEAYeT
orjamjieHHe (IUIaH, COJEpKaHUE), B KOTOPOM YKa3aHbl Ha3BaHMs BCEX pa3JEJiOB
(MyHKTOB TUlaHa) pedepara U HOMEpa CTPAHHUL, YKa3bIBAIOIIME HAYajo 3ITHX
pas3ziesnoB B TEKCTE pedepara.

2.Ilocne oryaBieHUs CIEAYET BBEACHUE C YKA3aHUEM HA3BaHUU Pa3eioB.
OO0BeM BBeZieHUs cOCTaBIsIeT 1,5-2 CTpaHUIIbI.

Bo BBeneHUN KpaTKO OOOCHOBBIBAETCS aKTYyaJIbHOCTh M LEIECO00Pa3HOCTh
BBIOpPAaHHOW TEMATHUKHU.

3. OcHoBHas yacTh pedepaTa MOXKET UMETh OJIHY HJIM HECKOJIBKO TJIaB,
cocrosmux u3 2-3 maparpadoB (MOAMYHKTOB, pa3AeiioB) W MPEIINOJiaract
OCMBICIICHHOE UM JIOTUYHOE W3JIOKEHHE TJIaBHBIX IIOJOKEHHI U UJEH,
CoJepKalMXCsl B M3ydyeHHOUW sureparype. B Texcre o0s3aTeNnbHBI CCHUIKM Ha
NEPBOMCTOYHUKUA. B TOM ciydae, eciu LUTUPYETCS WM UCHOIb3YeTCs Ubs-IN00
HEOpJIMHApHAsl MBbICb, WJAEs, BbIBOJA, NPUBOJUTCA KaKOW-TMOO 1UPPOBOH
Matepua, Tabauibl — 00s3aTENBHO CIENYeT CAeNaTh CChUIKY Ha TOTO aBTOpa, Y
KOT'O Bbl B3SUIM JIaHHBIN MaTepHall.

[enpb nmutrepatypHOro 0030pa: OCMBICIUTh, U OOOOIIUTh YUYECOHBIN U HAYYHBIN
MaTepuags IO COBPEMEHHOMY COCTOSIHMIO JaHHOTO BOIPOCA U MPEIIOKHUTH
NEPCHEKTUBHBIC TyTH PEIICHUS NPOOIIEeM.

4, 3aKII0YEHUE COICPKUT TTIaBHBIE BBIBOJIbI, 1 UTOTY U3 TEKCTa OCHOBHOM
YacTU, B HEM OTMEYAETCs, KaK BBINOJHEHbl 33Ja4d, U AOCTUTHYTHI JIM IIEJIH,
c(OopMyJIMPOBAHHBIE BO BBEJICHUHU.

S. [TpunokeHre MOKET BKIIOYATh rPaQUKu, TAOIULIbI, PACUETHI.

6. bubnuorpadus (Criucok IUTEpaTypsl).



3nech yKa3bIBaeTCs pealibHO MCIOJIb30BaHHAS JUIsl HamucaHus pedepara
auTeparypa, odopmiieHHas TO MpaBwiaM OWOIHOrpPapUIECKOTO OMHCAHHUS B
COOTBETCTBHHM C TpeboBaHusAMU ['occTangapra.

3 Tunosoii mpumep
MUHUCTEPCTBO CEJIBCKOI'O XO3AUCTBA POCCUNCKU ®EJIEPAIIN
denepanbHOE TOCYIAPCTBEHHOE OIOKETHOE 00pa30BaTebHOE
YUpEekKICHUE BBICIIET0 00pa30BaHUs
«KybaHckuii rocy1apCTBEHHBIN arpapHblii YHUBEPCUTET
umenu U.T. TpyOununa»

Kadenpa xumun

Tema pedepara
HaHOTEXHOIOTHH B 3JICKTPOHUKE U DJICKTPOTESXHUKE

Pedepar noarorosiexn

NBanoBeiM Cepreem BacniibeBuuem
ctynentom rpynmsl 9C-1901
(dakynbTeTa SHEPTETUKHU

PykoBoautens paboThl

TOIEHT Kadeapbl XUMHUH
ITectynoBa CBeTniana AHaTOJIbEBHA

KPACHOJIAP
2020

Jdranbl padoThl HAJ pedepaTomM
Paboty Han pedeparoM MOKHO YCIIOBHO MOJIpa3eInTh Ha TP dTana:
1.IToAroTOBUTENbHBIN 3TaM, BKIIOYAIOIIUMN N3yUeHUE MpeIMeTa UCCIIeI0BAHNUS;



2.M35n10keHue pe3ysbTaToB U3YYEHUS B BUJIE CBSI3HOTO TEKCTA;
3.YcTHOE coobuienue mo Teme pedepara.

Paborta Haj BeImoiaHEeHHEM pedepaTHBHOTO 3aAaHUS MOXKET MPOBOAUTHCS B
YUTANBHBIX 3amax Oubmuotexku KyOI'AY, B gomamHuxX yCIOBHSIX B Yachl,
OTBEJICHHBIE [ CAMOCTOSTEIbHON padOThl, a TAaKKEe B MEPUOJ UHAMBUIYAIbHOM
paboThl CTYZIEHTOB IOJ KOHTpOJEM Ipernonasarens Ha kKadenpe xumuu. llo
OKOHYaHUM WHIUBUAYAIbHONH NPOPaOOTKH BCEro 3aJaHMsl CTYIACHTBI TPYIIIbI
oopmisAIOT U caarT opopMIIEHHBIH pedepaT A1 NPOBEPKH MPENOAaBaTeo He
II03KE, YEM 3a JIBE HEJIEIIH JI0 €r0 3aIUTHI.

CryneHTy peKOMEHAYeTCS  BOCIOJb30BaThCS  MaTepuasamMu  (QoHJIa
oudnmnorexu Kyol'AY cornacHo HuXke MpUBEICHHOMY IUIaHY.

PexoMeHayeMblii IVIAH JIMTEPATYPHOI0 NMOMCKA
— obmas uHboOpMalKsg O NpobieMe C MOMOIIbI YYEOHUKOB, SHIIUKIONEIUN,
CIIPAaBOYHHUKOB, ceTH Internet (He mpuBOASATCSA B CIUCKE JIUTEPATYphl), HAYUHBIX
YKYpPHaJIOB (MPUBOJATCS B CIIUCKE UICTOYHUKOB);
— HUCIOJIb30BAaHUE HANJIEHHBIX CCHUIOK B PEKOMEHJOBAHHOM CIIUCKE JIMTEPATYpPhI
JUISL TANbHEWUIIET0 O3HAKOMIIEHUS C TPOOIEMOH;
— 03HAKOMJIEHHE C OPUTMHAIbHBIMU pabOTaMu.

B npouiecce noucka KHUT, cTaTe HEOOXOAUMO IOJIb30BATHCS OMOINOTEUHBIMU
KaTajoramy, pacrojiO’)KEHHbIMU B KOPITyCE€ 300JI0THYECKOro (axynapTeTa, JUO0
3JIEKTPOHHO-OMOIMOTEYHBIMU CHUCTEMAaMU BHYTpeHHel cetu Internet, mnpoiins
PETUCTPALIMIO, U MTOJYYUB PEKBU3UTHl PEXHUMOB JIOCTYTIA.

B 3aBucumocTu oT crernenu npopaboTKu TeMbl U odopmiteHus pedepara
CTYJEHTY MPEAO0CTaBISAECTCA IPaBO BBICTYNHUTH C COOOIIEHHEM IO TeMe pedepara
Ha 3aceganuu kpyxka CHO kadeapsl xumuu B ¢popmaTe €XKEroHO MPOBOJIUMBIX
KoH(pepeHuui (pakyabTeTCKON WK Mex(pakynprerckoil). Ha coobuienue no reme
pedepata ¢ HCHOJIB30BAHMEM  MYJIBTUMEAUNHBIX CPEICTB  OTOOpa)KEHUS
uH(pOpMaIUU OTBOJUTCS 5-6 MUHYT.

Jlydmue u3 paboT (MpEeAnoYTUTELHO OAKCIEPUMEHTAIBHBIE) MOTYT OBITh
IPEJICTaBJICHbI JIs1 yYacTHsl B YHUBEPCUTETCKOM CMOTpPE CTYAEHUYECKUX padoT.

VYuuthiBas conepkaTelbHbIN XapakTep pedepaTuBHON pabOThl U KA4ECTBO
€ro 3allUThl, IPENoiaBaTeIb MOKET MPUHATH pelieHue o AudQepeHnpoBaHHOM
3a4eTe 4YacTH MaTepuasa, BBIHOCUMOI'O Ha 3a4er.

MeToanuyeckue yKa3aHus 10 HANMCAHUIO JOKJIA/1a

B Xoxme moarotoBku JokKiaga y CTYACHTAa BbIpa0aThIBAIOTCS HABBIKU
CaMOCTOSITEIbHOIO ~ TBOPYECKOTO  MBIIUJIECHUS, YMEHHE aHAJIU3UPOBaTh U
CUCTEMATU3UPOBATH MHOTOUYKCIIEHHYIO HH(OPMAIIUIO, TOCTABIIEMYIO YU€OHBIMU U
HAyYHBIMHU U3AHUSIMU, IEPUOJUKOMN, CpeicTBaMU MaccoBOi nHpopmanuu. Kpome
TOTO, OMBIT MyOJMYHBIX BBICTYIUICHUI MO3BOJSET CTYIEHTY C(HOPMHUPOBATH Pl
KOMMYHHUKATUBHBIX Ka4€CTB, TAKUX KaK YMEHHE YETKO U JOCTYIHO HU3J1ararb CBOU
MBICIIH, J1€JaTh BbIBOJbI, HAIMYHUE SIPKOW U 00pa3HOU peuu U Ipyrux, 6€3 KOTOPbIX
HEBO3MOXHO AaKTMBHOE€ WM YCHEIIHOE IPOJABHKEHHME II0 KAPbEPHOM JIECTHULIE
MOJIOZIOTO CHEIUAIUCTA.



[ToaroToBka nokianga TpeOyeT yriyOoJIEHHOIO U3y4YeHHsI COOOIIaeMOM TEMBI,
oOpallieHus K CIEHaTbHOM IUTepaType, CIpaBOYHOMY amnmnapaTy. B cBs3u ¢ aTum
paboTa HaJ TOKJIAJOM MPEANO0JIaracT NPOXOKAECHUE CIEIYIOUIUX 3TAIlOB:

1. Beibop memul doxknada. B xo1e NpakKTUUECKUX 3aHATHIA BBIOOP IPOUCXOIUT
B 3aBHCHMOCTH OT NPEJIOKEHHBIX IMPENoJaBaTe]IeM BOIMPOCOB, MMEIOIIUXCS B
METOIUYECKOM MTOCOOMH TEM MM OT COOCTBEHHBIX HHTEPECOB CTYACHTA.

2. [locmanosxa yeau doxnada. PopMyIupoBaHHE 1IETH pabOTHl HEOOXOUMO
JUTSL OTIpe/ieSieHUs] HalpaBJIeHUs MOKMCKa HEOOXOUMOM TUTEPATYyphl U pa3pabOTKU
CTPYKTYpbl JoKjiaaa. CTporo roBops, Leidb — 3TO MBICICHHOE MPEABOCXUIIECHUE
KEJIaeMoro pesynbTrata JeareabHOoCTH. [loaToMy mocTaHOBKa 1€ JOJIKHA
MaKCUMAaJIbHO COBIAJaTh C HAa3BaHUEM TEMBbI JIOKJIaJa. B yCTHOM BBICTYIUJICHUU
COOOIICHHE TeJIH 00s3aTeNIbHO JTIOJDKHO HAYMHATHCS cO cJoB: «B cBoeM gokiaje s
X04y pacckasarth 0...», «llenbpto Mmoeit paboThl OBLIO. .. ».

3. Iloobop neobxooumoti rumepamypwvl no meme. Pabora ¢ mutepaTypoi
COCTOUT U3 CUCTEMHOTO MOA00PA KHUT U IOCIEAYIOIIETr0 U3YyYEHUs, COAEPKALIUXCS
B HUX MaTEpUaJOB, B PE3yNbTaTe YEro KOPPEKTHUPYETCS HA3BaHUE TEMBI U
dbopmynupoBka 1eneid paboThl. JKenaTenbHO UCHOIL30BaTh ISl MOATOTOBKHU
JOKJIaJa HE MEHee TpeX HaWMEHOBAaHWM HWCTOYHUKOB, UYTO  JIOJDKHO
IPOAEMOHCTPUPOBATh YMEHHE CTYACHTAa COMOCTaBISATh W aHAIM3UPOBATH
autepatypy. Jokian BBITOJHSETCS TOJBKO IO HAay4yHbIM (HE MO ydyeOHuKam!)
UCCJIEIOBAHUSIM, MOHOTPAa(PHsIM ¥ HAYYHBIM CTaThSIM.

4. Onpeoenenue cmpykmypol 00K1aod. IDTOT TIIYHKT 3aBepIiacT
MOTOTOBUTENIbHYIO pa0OTy Jisi HAMMCAHUS TEKCTa JOKJIa/la U JOJHKEH CONepkKaTh
BCE, UTO MOXHO TIpenBHUIeTh. CTPYKTypa MpeAcTaBiIseT cO00M KpaTKUil T€3UCHBIN
KOHCIIEKT TOTO, YTO BBIHOCHUTCS B cooOrieHue. O0s3aTebHBIMU KOMITOHEHTAMU
SBJISIOTCSI COOCTBEHHBIC BBIBOIBI M CITUCOK MCIIOJIb30BAHHOM JINTEPATYPHI.

5. Paboma nao mexcmom odoxnaoa. llpexne Bcero, HEOOXOAUMO TMOMHUTb,
YTO BpeMs Jokjiana orpaHudeHo. Iloatomy cineayer oTOMparh TOJBKO Hamboliee
BAKHBIM Marepuan. Kak mpaBwiio, 3TO pa3BEpHYTHIM TE3UC U3 KOHCIEKTa-
CTPYKTYPBI U €T0 JJOKa3aTeNbCTBO MK mpuMepbl. [Ipu 3ToM HeobxomumMo n3dexarTh
«pa30pBaHHOCTH» TEKCTa, OJHO JOJDKHO IUIABHO BBITEKaTh U3 JApPYroro,
COOTBETCTBOBAThH JIOTMUECKOW JIMHUU JO0KJIaa. DTO 0OCOOEHHO BaXKHO MpHU padoTe C
HECKOJbKHUMH HCTOYHUKAMH.

Jloknan He AO0mKeH OBITh meperpyeH TouHbiMH Iudpamu. Cremayer
BBISICHUTH 3HAUYCHUE BCEX HOBBIX MOHATHIA, BCTPEYAIOITUXCS B IOKIAAE, U YMETh UX
0o0BsCHUTH. B KOHIIE NOKIaga HEOOXOAUMO YETKO C(OPMYIHPOBATH BHIBOJBI,
KOTOpPbIE COOTBETCTBYIOT TOCTABJICHHBIM 3a7adaM U OOOOIIAIOT HW3II0KEHHBIN
MaTepHal.

[To BpeMenu o0beM JTokiana coctapisieT 7-10 MUHYT.

11 Iepeyenb MHPOPMANMOHHBIX TEXHOJIOTH, MCIIOJb3yeMBbIX
IPH OCYLIECTBJIEHMH 00Pa30BATEILHOIO IMpPOLEcca M0 JUCHMIINHE,
BKJIIOYast nepe4YeHb NPOrpaMMHOI0 o0ecnevyeHust "
UHGPOPMALUMOHHBIX CIIPABOYHBIX CHCTEM



NupopmanimoHHbie TEXHOJOTHH, WCIOJB3yeMbIe IIPU  OCYIIECTBICHHUH
06paBOBaTeHBHOFO Inponecca 1mo JUuCHUILINHE, ITO3BOJIATOT!

— OpraHu30BaTh TpOIEeCcC 00pa30BaHMs MyTEM BH3yaIM3aIlUU H3y4aeMOU
HH(pOpMaIU TOCPEICTBOM UCIIOIB30BaHUS MIPE3eHTAIINN, YICOHBIX (DUIIBMOB,;

— KOHTPOJIHUPOBATH PC3YIIbTATHI O6y‘{€HHH Ha OCHOBC KOMIIBIOTCPHOI'O
TCCTUPOBAHMUA,

— dBTOMATHU3HUPOBATH IIOHUCK I/IH(bOpMaHI/II/I IMOCpCACTBOM HCIIOJIb30BAHUA
CIIPAaBOYHBIX CUCTCM.
[lepeuens muuen3unonHoro 1O
No HanmenoBanue Kpatkoe onucanue

1 Microsoft Windows OmnepanoHHas CHCTEMA

— Cucrema tectupoBanus UHIT'O

ABTOpCKHe IPOrpaMMHbIe POAYKTHI, 0a3bl JAHHBIX

1. CBuAeTenbCcTBO O TIOCYNAapCTBEHHOM peructpanuu 0a3 maHHbIx No
2009620007 peructpanun MynbTUMEIUIHBIE JEKIMU MO0 XuMuH: «OO0muMe
CBOMCTBA METAJUIOB. DIEKTPOXUMUYECKHUE TPOLIECChD», aBTOpBI Kaiiroponosa E.A.,
[Naiinykosa H.I'., SI6monckas E.K.

2. CBHUAETENBCTBO O TOCYAAPCTBEHHOW perucTpauud 60a3 maHHbIX No
2008620374 MynbTUMEIUUHBIC JICKIIUM 110 XUMUU: «XUMHUSI. OCHOBHBIE IOHSATUS U
3aKOHbBI», aBTOophl Kaliroponosa E.A., INaiinykosa H.I'., Sl6nonckas E.K.

3. CBUIETENBCTBO O TOCYAAPCTBEHHOW perucrpanuu 0a3 gaHHBIX Ne
2008620372 MynbTUMeAUNHHBIE JIGKIUA TI0 XUMHUHU: «TOIIMBHO-CMAa304HbBIC
Matepuanb», aBTopsl Kaitiroponosa E.A., lNaiinykosa H.T'., fl6monckas E.K.

4. CBUIIETEIBCTBO O TOCYAApPCTBEHHOW peructpanuu 0a3  JTaHHBIX
2008620370 MynbTUMeaUNHBIE JIEKIMU MO XuMmuu: «Boma m €€ cBoiicTBa.
Bononoaroroskay, aBTopsl Kaitiropogora E.A., I'alinykosa H.I'., SI6nonckas E.K.

5. CBUIETENBCTBO O TOCYAAPCTBEHHOW perucrpauuum 0a3 gaHHbIX Ne
2009620262 MynbTUMEIHUIHBIE JEKIMUA MO XUMHUU: «XUMHUYECKAsT KUHETHKA U
TepMoauHaMKKay, aBTopsl Kaiiroponosa E.A., lNaiinykoBa H.I'., Sl6nonckas E.K.

6. CBuIETEILCTBO O TOCYAAPCTBEHHOM perucTpaiuu 0a3pl JaHHBIX PO Ne
2010620518 «PaBHOBECHsA B TOMOI€HHBIX CUCTEMax», aBTOpbl: ['aiimykoBa H.I'
S6nonckas E.K., Cunopoga.

7. CBUIETENBCTBO O TOCYIApCTBEHHOM peructparnuu 0a3el JaHHBIX PD  No
2010620525 «OKUCAUTETHbHO-BOCCTAHOBUTEIBHBIE PABHOBECUS B XHUMHUYECKHUX
peakuusix», aBTopsl: [aiiqykoBa H.I'. SI6nonckas E.K., Cunoposa U.N.

12 MaTepuajJbHO-TEXHUYECKOe oOecrevyeHre sl 00y4eHHs 1o
JUCHMILIIMHE ¢ coomeemcmeuu ¢ PI'OC BO u OIIOII BO



HaunmenoBanne yueOHBIX
MPEIMETOB, KypCOB,
JUCHIUTUTAH (MOITyJIeH),
MPAKTHKH, HHBIX BUJIOB
y4eOHOI NesaTeNbHOCTH,
NPeTyCMOTPEHHBIX Y4eOHBIM
IUIaHOM 00pa3oBaTeNbHOM
MIPOrpaMMBbl

HanmeHnoBanue noMenieHui ais
MIPOBEJCHUS BCEX BUJIOB yUEOHOI
JeATEeNIbHOCTH, PEyCMOTPEHHO

Y4eOHBIM IUIAHOM, B TOM YHCIIE
TIOMETIEHHUS [T CaMOCTOSTENbHON

paboTHI, ¢ yKa3aHWEM MEPEUHSI OCHOBHOTO
000pynoBaHuUs, YaeOHO-HATIIAIHBIX
ocoOnit ¥ UCTIOIB3yeMOTO
MPOTPaMMHOTO 00eCTICUeHHUS

Anpec (MeCTOTOJIOKEHHE)
MOMEILCHHUIT 1JIs1 IPOBEIICHUS BCEX
BUJIOB Y4eOHOI AeATEIBHOCTH,
NPeyCMOTPEHHON yueOHBIM
IUTaHOM (B CIIydae pean3annu
00pa3oBaTeNbHOM IPOrpaMMBbI B
ceTeBoi (popMe TOMOITHUTENBEHO
yKa3bIBaeTCsl HANMEHOBAHUE
OpraHM3alH, C KOTOPOH
3aKJII0YCH

CHGHI/IaJ'IBHI)IC IIOMCIICHHUA: y‘IC6HBIC AYAUTOPUHU IJI IMTPOBEACHUA 3aHATHI JICKIIMOHHOI'O TUIIA,

3aHATUH CEMHHApPCKOI0 THUIIA, KypCOBOI'O IPOEKTUPOBAHUS (BBINOJHEHUS KYpCOBBIX padoT),

IPYIIIOBBIX M WHJIMBHUAYAJIbHBIX KOHCYJBTALMM, TEKYIIEro KOHTPOJISI W IPOMEKYTOYHOU

arTeCcTaluu

XUMUA

Ayo. 412 JlexunoHHasi ayauTOpuUs
AxycTudeckas cucrtema u
KOMITBIOTEPHAS] TCXHUKA!

Hoyt6yk Lenovo,

IIpoekTop s AEMOHCTpaLMH
MYyJIbTUMEAUMHBIX ~ MPE3EHTAIHH,
IKpaH C IIEKTPOIPHUBOIOM,
TpubyHa noknanuuka Polymedia.
OOGopynoBaHNEe HMCIOJIB3YETCS ISt
UTEeHUS JIEeKIUNH

Tpubyna

DKpaH C 3JIeKTPONPHUBOIOM

2. KpacHodap, yn. KanuHuHa 0.
13, 30aHue y4yebHo20 Kopryca

300UHIICEHEPHO20
gaxynomema.

XUMUS

Ayn. 233 YyeOHas ayauTopust

Jlaboparopun

BertsoxHOM mikad -2
[TpunyaurensHas BBITSDKHAS
cucrema

Habop peakTuBOB M moOCynbl AJs
IPOBE/ICHUS JJAOOPAaTOPHBIX padoT
DIIEKTPOTUIUTKA

HaBecHOM CyIIMIBHBIN  CTEUIAXK
JUTSL TIOCY JTBI

Cryn - 17

IIratus I1D a1 muneTox
OnektporuTtka  1-koH(popouHas
«Meuta»

Hocka JIK1133010 (memn)

Cron 2x-TyMOOBBII HE CTaHIAPT.
Crton mabopatopHsIil pabounii — 5
Cron-Moiika

Tym0ba moakaTHas MeTajuIMyecKas
-2

[Ixad nyist mabopaTopHO MOCY B

2. KpacHodap, yn. KanuHuHa 0.
13, 30aHue y4yebHo20 Kopnyca

300UHIHCEHEPHO2O
¢axynemema.




HaunmenoBanne yueOHBIX
MPEIMETOB, KypCOB,
JUCHIUTUTAH (MOITyJIeH),
MPAKTHKH, HHBIX BUJIOB
y4eOHOI NesaTeNbHOCTH,
NPeTyCMOTPEHHBIX Y4eOHBIM
IUIaHOM 00pa3oBaTeNbHOM
MIPOrpaMMBbl

HanmeHnoBanue noMenieHui ais
MIPOBEJCHUS BCEX BUJIOB yUEOHOI
JeATEeNIbHOCTH, PEyCMOTPEHHO

Y4eOHBIM IUIAHOM, B TOM YHCIIE
TIOMETIEHHUS [T CaMOCTOSTENbHON

paboTHI, ¢ yKa3aHWEM MEPEUHSI OCHOBHOTO
000pynoBaHuUs, YaeOHO-HATIIAIHBIX
ocoOnit ¥ UCTIOIB3yeMOTO
MPOTPaMMHOTO 00eCTICUeHHUS

Anpec (MeCTOTOJIOKEHHE)
MOMEILCHHUIT 1JIs1 IPOBEIICHUS BCEX
BUJIOB Y4eOHOI AeATEIBHOCTH,
NPeyCMOTPEHHON yueOHBIM
IUTaHOM (B CIIydae pean3annu
00pa3oBaTeNbHOM IPOrpaMMBbI B
ceTeBoi (popMe TOMOITHUTENBEHO
yKa3bIBaeTCsl HANMEHOBAHUE
OpraHM3alH, C KOTOPOH
3aKJII0YCH

Xumus

Ayn. 234 YyeOHas ayiuTopus

BriTspkHOM miKad -2
IIpunynurenpHas
cucreMa

Habop peakTuBOB M mocynbl AJs
IIPOBE/ICHUS JIAOOPATOPHBIX padoT
CymuibHbIH mKad
DNEeKTPOIUIUTKA

Lentpudyra OITH-3

HaBecHoll CyIIMIBHBIN CTEIIAX
JUISI TIOCYTBI

[Irarus 112 4610

Hocka IK1133010 (memn)
Cron-moiika

Crox nabopatopHbIi paboumii — 3
Cron 0JTHOTYMOOBBII

Cron TopreBoi

Tymb6a moakaTHas MeTajuIM4yecKast
-4

[Tka¢ oGmienabopaTopHbIi - 2

BBITsI2KHasA

2. KpacHodap, yn. KanuHuHa 0.
13, 30aHue y4yebHO20 Kopnyca

300UHIICEHEPHO20
gaxynomema.

XuMus

Ayn. 231 Yyebnas ayauropus

BerrsoxHol mikad -2
[TpunynurenbHas
cucreMa

HaGop peakTHBOB M MHOCYIBl JUIS
MIPOBEICHUS JTAOOPATOPHBIX PaboT
OnexkTpormyuTtka  1-koHpopouyHas
«Meuta»

HaBecHOM CyIIMIBHBIN CTEIUIAXK
JUTST TIOCY BT — 2

IraruB naGoparopusrii [13 — 2710
Hocka JIK1133010 (memn)
Cron-Moiika

Cton 2x-TymMOOBBIl HE CTaHAAPT.
Cron 1abopaTtopHbIi paboumii — 5
[Ixad mst mabopaTopHO MOCY BT
[Tkad oOmienabopaTOpHBI

BBITS2KHAsA

2. KpacHodap, yn. KanuHuHa 0.
13, 30aHue y4yebHO20 Kopryca

300UHIICEHEPHO20
gaxynomema.

Xumus

Ayn. 232 YyeOHas ayTuTOpHs
BriTshkHOM mikad -2

2. KpacHodap, yn. KanuHuHa 0.
13, 30aHue y4yebHO20 Kopnyca




HaunmenoBanne yueOHBIX
MPEIMETOB, KypCOB,
JUCHIUTUTAH (MOITyJIeH),
MPAKTHKH, HHBIX BUJIOB
y4eOHOI NesaTeNbHOCTH,
NPeTyCMOTPEHHBIX Y4eOHBIM
IUIaHOM 00pa3oBaTeNbHOM

HanmeHnoBanue noMenieHui ais
MIPOBEJCHUS BCEX BUJIOB yUEOHOI
JeATEeNIbHOCTH, PEyCMOTPEHHO

Y4eOHBIM IUIAHOM, B TOM YHCIIE
TIOMETIEHHUS [T CaMOCTOSTENbHON

paboTHI, ¢ yKa3aHWEM MEPEUHSI OCHOBHOTO
000pynoBaHuUs, YaeOHO-HATIIAIHBIX
ocoOnit ¥ UCTIOIB3yeMOTO

Anpec (MeCTOTOJIOKEHHE)
MOMEILCHHUIT 1JIs1 IPOBEIICHUS BCEX
BUJIOB Y4eOHOI AeATEIBHOCTH,
NPeyCMOTPEHHON yueOHBIM
IUTaHOM (B CIIydae pean3annu
00pa3oBaTeNbHOM IPOrpaMMBbI B
ceTeBoi (popMe TOMOITHUTENBEHO
yKa3bIBaeTCsl HANMEHOBAHUE

HPOTPaMMBI OpraHu3alHy, ¢ KOTOPOH
MPOTPaMMHOTO 00eCTICUeHHUS
3aKIIFOYEH
[IpunynurenbHas BBITSDKHASL | 300UHIICEHEPHO20
cucrema gaxynomema.

HaGop peakTuBOB ¥ mOCynbl AJis
IPOBEICHUS JIAOOPAaTOPHBIX padoT
DNEeKTPOIUIUTKA

HaBecHOM CyIIMIBHBIA  CTEIUIAXK
JUTSI TIOCYTBI

Cton 2-X MECTHBIHI

Ho3zarop — 3

Hocka IK1133010 (memn)
Cron-moiika

Cron naboparopHblii — 7

[kad nms nabopaTopHON MOCYABI
[Ixad obmenabopaToOpHBIN

Okpan Ha TpuHore Screen Media

Ayn. 411  JlaGoparopus 1o
MOATOTOBKE  JEMOHCTPALlMOHHBIX
OIIBITOB

BeitsxHOM 1mKad

Tabmuipt

HaGop peakTMBOB M XUMHUYECKOU
IIOCY b JUTS IIPOBEACHUS

JIEMOHCTPAIIMOHHBIX OIBITOB
Cron xumMuueckui

Cryn xxecTkuii — 2

Cryn [IM

[Ikad anTeyHbIi

2. KpacHodap, yn. KanuHuHa 0.
13, 30aHue y4yebHO20 Kopryca

300UHIHCEHEPHO2O
¢axynemema.

Opranuueckas XuMHs

Aya. Ne 400 YaeOnas ayautopus

[kad BHITSXKHONU — 2 T

Cron naboparopHsiii — 1 miT.
Crynes perynupyemsie — 15 mr.
Jlocka knaccHas

Ctoi1 ocTpOBHOM — 4 1T

[Mxad — 1 mt

Cryn [IM - 1 T

ITnuta snektpruueckas — 1 wr
Cron-Mmoiika — 2 mr.

Cremnax OTKpBITHII

2. KpacHodap, yn. KanuHuHa 0.
13, 30aHue yyebHo20 Kopryca

gaxynemema 3auumol
pacmeHuti

Opranuueckas XuMHs

Ayna. Ne 401 YVaeGnas ayauropus

IIxad BBITSHKHOM — 2 THT

2. KpacHodap, yn. Kanu+HuHa 0.
13, 30aHue yuyebHo20 Kopryca




HaunmenoBanne yueOHBIX
MPEIMETOB, KypCOB,
JUCHIUTUTAH (MOITyJIeH),
MPAKTHKH, HHBIX BUJIOB
y4eOHOI NesaTeNbHOCTH,
NPeTyCMOTPEHHBIX Y4eOHBIM
IUIaHOM 00pa3oBaTeNbHOM
MIPOrpaMMBbl

HanmeHnoBanue noMenieHui ais
MIPOBEJCHUS BCEX BUJIOB yUEOHOI
JeATEeNIbHOCTH, PEyCMOTPEHHO

Y4eOHBIM IUIAHOM, B TOM YHCIIE
TIOMETIEHHUS [T CaMOCTOSTENbHON

paboTHI, ¢ yKa3aHWEM MEPEUHSI OCHOBHOTO
000pynoBaHuUs, YaeOHO-HATIIAIHBIX
ocoOnit ¥ UCTIOIB3yeMOTO
MPOTPaMMHOTO 00eCTICUeHHUS

Anpec (MeCTOTOJIOKEHHE)
MOMEILCHHUIT 1JIs1 IPOBEIICHUS BCEX
BUJIOB Y4eOHOI AeATEIBHOCTH,
NPeyCMOTPEHHON yueOHBIM
IUTaHOM (B CIIydae pean3annu
00pa3oBaTeNbHOM IPOrpaMMBbI B
ceTeBoi (popMe TOMOITHUTENBEHO
yKa3bIBaeTCsl HANMEHOBAHUE
OpraHM3alH, C KOTOPOH
3aKJII0YCH

Crton mabopatopHsiid — 1 mT.
Crton octpoBHO#I - 4

Cryinba perynupyemsie — 15 mr.
Cryn I[IM

Jlocka knaccHas

Cron npenogaBarens — 1 mt
[xadp — 1 mT

Crynbs - 1 T

MEYKH dIIEKTpHUIecKkue — 1 mr
Cron-Mmoiika — 2 mr.
Crennax OTKPBITHIN

Gaxyremema 3awiumol
pacmeHuti

Oprannueckasi XUMHS

Ayn. Ne 423 Vyebnas ayauropus

[kad BBITSAXKHON — 2 11T
Crton ocTpoBHOM — 4 1IT.
Crton 1abopatopHsblil pabouuit
Crynba perynupyemsle — 15 mr.
Jlocka knaccHas

Cron npenogasarensd — 1 mr
[Mkad — 1 mt

Crynbg - 10 wr

IInuTa snmekTpuueckas — 1 wr
Cron-Moiika — 2 mr.

Crennax OTKpBITHIN

2. KpacHodap, yn. Kanu+HuHa 0.
13, 30aHue yuyebHo20 Kopryca

gaxynemema 3awumol
pacmenuti

OpFaHI/IquKaﬂ XUMMUA

Ayn.Ne 424 VyebHas ayTuTOpHS

[Ixad BBITSXKHOM — 2 1T
Cron naboparopHsbrii — 1 mrT.
Cron ocTpoBHOH - 4

Crynbest perynupyemsie — 15 mrT.
Jlocka knaccHas

Croun npenogaBatens — 1 mr
[Mxad — 1 mt

Crynps - 1 T

MEYKHU dJIEKTpUUeckue — 1 mrt
Cron-moiika — 2 mrT.
Cremnax OTKpBITHIT

2. KpacHodap, yn. KanuHuHa 0.
13, 30aHue yyebHo20 Kopryca

Gaxyremema 3awumaol
pacmeHut

Hayuno-
UCCIIeI0BATEIbCKas
nabopaTopus

Ayn. Ne 402 Hayuno-uccnenona-
TebCKas TJabopaTopust

Becor Shinko
Becrkl ToBapHbIE
Hcnapurens

2. KpacHodap, yn. Kanu+HuHa 0.
13, 30aHue yuebHo20 Kopryca

gaxynemema 3auumol
pacmeHuti




HaunmenoBanne yueOHBIX
MPEIMETOB, KypCOB,
JUCHIUTUTAH (MOITyJIeH),
MPAKTHKH, HHBIX BUJIOB
y4eOHOI NesaTeNbHOCTH,
NPeTyCMOTPEHHBIX Y4eOHBIM
IUIaHOM 00pa3oBaTeNbHOM
MIPOrpaMMBbl

HanmeHnoBanue noMenieHui ais
MIPOBEJCHUS BCEX BUJIOB yUEOHOI
JeATEeNIbHOCTH, PEyCMOTPEHHO

Y4eOHBIM IUIAHOM, B TOM YHCIIE
TIOMETIEHHUS [T CaMOCTOSTENbHON

paboTHI, ¢ yKa3aHWEM MEPEUHSI OCHOBHOTO
000pynoBaHuUs, YaeOHO-HATIIAIHBIX
ocoOnit ¥ UCTIOIB3yeMOTO
MPOTPaMMHOTO 00eCTICUeHHUS

Anpec (MeCTOTOJIOKEHHE)
MOMEILCHHUIT 1JIs1 IPOBEIICHUS BCEX
BUJIOB Y4eOHOI AeATEIBHOCTH,
NPeyCMOTPEHHON yueOHBIM
IUTaHOM (B CIIydae pean3annu
00pa3oBaTeNbHOM IPOrpaMMBbI B
ceTeBoi (popMe TOMOITHUTENBEHO
yKa3bIBaeTCsl HANMEHOBAHUE
OpraHM3alH, C KOTOPOH
3aKJII0YCH

Memainka

BakyyMHBIl Hacoc
[TepememuBaroriee ycTpoicTBo — 2
[Teur CBY

Cron-moiika — 2

Cron nabopatopHbIit

Croxn TopueBoi — 2

XonoaunbHuk «CapatoBy

[lIxad BBITSHKHOM — 3

[kad nig XxpaHeHUs] pEaKTUBOB — O
IlIxa¢ naBecHom — 1

JIromuHOCKON

Memanka

Hacoc BakyymHBII

[Tonka Ha Tpex KpOHIITEHHaX — 2

Hay4no-
HCCIIeI0BATENbCKAs
nabopaTopus

XUMHUYECKHE CTOJIBI, MEYKU
AIIEKTPUYECKHUE, BECHI,
BCTPSIXUBATEH, MEIIAJIKH
MarHMTHBIE C IPUBOJIAMH.

Becsor Shinko

Becbl ToBapHbIE

Ucnaputens

Memainka

BakyyMmHBIl Hacoc
[TepememmBaroriee ycTpoicTBo — 2
ITeus CBY

Cron-moiika — 2

Cron nabopatopHbIit

Cron TopueBoii — 2

XonoaunbHuk «CapatoBy

[Ika¢ BeITSKHON — 3

[Mkad nis XxpaHeHHs] pEaKTUBOB — S
[Ixa¢ HaBecHoit — 1

JIromuHOCKON

Memainka

Hacoc BakyymHBII

[Tonka Ha TpeX KpOHIITEHHAX — 2




HaunmenoBanne yueOHBIX
MPEIMETOB, KypCOB,
JUCHIUTUTAH (MOITyJIeH),
MPAKTHKH, HHBIX BUJIOB
y4eOHOI NesaTeNbHOCTH,
NPeTyCMOTPEHHBIX Y4eOHBIM
IUIaHOM 00pa3oBaTeNbHOM

HanmeHnoBanue noMenieHui ais
MIPOBEJCHUS BCEX BUJIOB yUEOHOI
JeATEeNIbHOCTH, PEyCMOTPEHHO

Y4eOHBIM IUIAHOM, B TOM YHCIIE
TIOMETIEHHUS [T CaMOCTOSTENbHON

paboTHI, ¢ yKa3aHWEM MEPEUHSI OCHOBHOTO
000pynoBaHuUs, YaeOHO-HATIIAIHBIX
ocoOnit ¥ UCTIOIB3yeMOTO

Anpec (MeCTOTOJIOKEHHE)
MOMEILCHHUIT 1JIs1 IPOBEIICHUS BCEX
BUJIOB Y4eOHOI AeATEIBHOCTH,
NPeyCMOTPEHHON yueOHBIM
IUTaHOM (B CIIydae pean3annu
00pa3oBaTeNbHOM IPOrpaMMBbI B
ceTeBoi (popMe TOMOITHUTENBEHO
yKa3bIBaeTCsl HANMEHOBAHUE

HporpaMMLI OpFaHI/I?)a]_II/H/I, C KOTOpOﬁ
MPOTPaMMHOTO 00eCTICUeHHUS
3aKJIIOYCH
IIpeoocmasnenue Ayn. Ne 419 TTomernenus s 2. KpacHooap, yn. KanuHuHa O.

Oe3nUMUMHO20 00CMYna
6 unmeprem ( 60>-
201612 om 26.12.2016
250 Méum/c, 1140
«Pocmenexomy) .
Mynemumeouiinwiii Kypc
JIeKYUll N0 OpeaHuidecKou
Xumuu

CaMOCTOSITeNIbHOM paboThl YueOHas
ayuTopus

bubnuoTeunsiii hou Kadenps

Becor Shinko

HNonomep N60-MU — 2

Konnykromerp

CnextpodoromeTp

Cron 2X-TyMOOBBIii

Cron nabopatopHbIit

Cton ocTpoBHOM — 5

Cron-moiika

[xad st 1abopaTopHOM MOCY b

[kad nns xpaHeHHs] peaKTUBOB

[Ixad cymmnbHbIH

Ob6nyyarenb GaKTepUOIOTHUECKUI

Ctyn nabopatopHslii - 7

13, 30aHue yuyebHo20 Kopnyca
Gaxyremema 3awumol
pacmeHuti

. Xumus

Ayn. 139 VYwuebHas ayauTopus
BrITspkHOM mKad
[TpunynurenbHas
cucrema

HaGop peakTHBOB M MHOCYIBl JUIS
MIPOBEICHUS JTA0OPATOPHBIX PabOT
OnekrporiauTtka  1-koHpopoyHas
«Meyra»

Bechl ananuTHueckue

Lentpudyra

Becbl 2neKTpOHHBIE

Hocka IK1123010 (men)
Cnexrpodoromerp UNICO-1200
Croun 1y1st BecoB 1a00paTOPHBIi
Cron mpHCTEeHHBIH 1a00paTOPHBIIL
-5

Cron-Moiika

BBITSI2KHAsA

2. KpacHodap, yn. KanuHuHa 0.
13, 30aHue yyebHo20 Kopryca

300UHIHCEHEPHO2O
¢axynemema.




