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OI_IGHOLIHLIC MaTepurajibl COCTABJICHLL aBTOpOM(aMI/I)I

Ne ni/nt Damunns, nm, Yd4eHasl cTeNneHb, JOMKHOCTD IMoapa3nenenue
0T4YeCTBO yueHoe 3BaHHe
1 Baiitnep Butanuit KaHaugaT JlonieHT o01IeNd XUMHAHU
B.Jla)_ll/lMl/lpOBl/lLl TCXHHNUYCCKHUX
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I'puropreBuy XUMUYECKUX HayK, | ¥ kadenpoii
JIOIICHT
CoraacoBano:

VYnpasieHue o0pazoBaTeIbHbIX IPOrpaMM

C.A. IBa"HuEeHKO




ABTOpBI:
* BaiiTHep Buranuii Bnagumuposuy, /louenr, o61eii Xumuu
* HBanoB Muxauiu I'puropsesuy, 3apeayromui kadeapoi, 001ei XuM1uu

1. CTPYKTYPA U OFBEM JUCHUIIJIMHBI O6uias xumusi

1. O0BpeMm JTUCHUILINHBI B|5
3a4eTHbIX eINHULAX

2. Buabl ayAnTOpHBIX 3aHATHI Jlexuuu
JlaGopaTopHble 3aHITH

3. IIpome:xxyToyHas aTTecTAlUA DK3aMeH

4. Texkymas arrecrauus KonTtposnbHas padoTa 2
Homamrass pabota 2

2. NJIAHUPYEMBIE PE3VJIBTATbI OBYYEHHUS UUHAUKATOPBI) 11O

JUCHHUIIIIUHE MOJAYJIS O6uiast xumusi

Wupukartop — 3TO NMpH3HAK / CUTHAJ/ MapKep, KOTOPbIM IOKa3bIBAaeT, Ha KaKOM YPOBHE

00yyaroImuics JOIKEH OCBOUTh PE3YJIbTaThl 00YUEHUS U UX MPEIbSBICHUE T0JKHO HOATBEPAUTH
(akT 0OCBOCHMS NMPEIMETHOIO COJePKAHUS JaHHOM TUCIUILINHGI, YKa3aHHoro B Tabu. 1.3 PIIM-

PIJI.

Taobnuma 1

Kox v nanmenoBanue

Ilnanupyembie pe3yJabTaThl

KOHTpOJ’IbHO-OHeHO‘{HLIe
cpeacTBa 1Jisl OCHUBaHUA

KOMIIeTeHIIM U 00yuyeHus1 (MHAUKATOPHI) JOCTHKEHUS pe3yJibTaTra
00y4YeHHUs 10 IMCUMILINHE
1 2 3
OIIK-3 -Cnocoben -1 - TIposBasTe Jomarnnusst padota Ne 1
MIPOBOJIUTH 3aMHTEPECOBAHHOCTH B Jomarmnsist pabota No 2

UCCIICTOBAHHUSI U
W3BICKAHUS IS
pelIeHus TPUKIIATHBIX
WHXCHEPHBIX 33724
OTHOCSIIIUXCS K
po¢eCCHOHAIBHON
NeSITeIbHOCTH,
BKJIIOYAst IIPOBEJICHHE
U3MEPEHU,
IUTAHUPOBAHUE U
MOCTaHOBKY
9KCIIEPHUMEHTOB,
HUHTEPIIPETAIHIO
MOJTyYEHHBIX
pe3yJIbTaToB

COJICpKaHUU U pe3yJIbTaTax
MCCJIEI0BATEIIbCKON paboThI

3-1 - 311051 T OCHOBHEIE
MIPUEMBI U METOJIbI TPOBEACHUS
HCCJIeJOBAHUN 1 U3BICKAHMMH,
KOTOpPBbIE€ MOTYT OBITh
MICTIOJIb30BaHBI JUTSl PEIICHUs
MOCTAaBJICHHBIX TTPUKIIATHBIX
3a7a4, OTHOCSIIUXCS K
npodeccuoHaNTbHON
EATEILHOCTH

3-3 - Onucath
[I0CJIEJOBATEILHOCTD JNEUCTBUU
npu 00pabOTKE U UHTEPIIPETALIUN
MOJYYCHHBIX PE3yJIbTaTOB
HCCIICIOBAHNI M M3BICKAHUM

KontponwsHas pabora No 1
KonrtponbHas pabora Ne 2
JlaGopaTopHbIe 3aHATHS
Jlekuun

OK3aMeH




I1-1 - TIoaroTOBUTH U IPOBECTH
JKCIIEpUMEHTAJIbHbIE U3MEPEHMUS,
MCCJIEIOBAHMSI U U3BICKAHUS AJIs
pelIeHus: TOCTaBICHHBIX
IPUKJIAHBIX 337a4, OTHOCSIIHUXCS
K rpodeccroHaibHOM
JESATEIIbHOCTH

VY-1 - O6ocHoBaTh BbIOOD
IIPUEMOB, METOJIOB U
COOTBETCTBYIOIIEH anmnapaTypsl
JUIsl IPOBEJICHUS UCCIIEJOBAaHUN 1
U3bICKAHUH, KOTOPbIE MO3BOJISAT
PELINTD IOCTABICHHbIE
MIPUKIJIaHbIE 33]]a4H,
OTHOCSIIMECS K
npodeccCuoHaTbHON
JESATEIILHOCTH

V-3 - AHanu3upoBath 1
OOBSICHUTH MOJIy4YEeHHbIC
pe3yJIbTaThl UCCIIEI0OBAaHUIN U
U3BICKaHUHI

OIIK-1 -Criocoben
bopMyIHpOBaTh U
peliaTh 3aaauu,
OTHOCSIIHECS K
npoQecCuoHAIbHON
JeSITeTbHOCTH,
[IPUMEHSIA
(byHIaMeHTaJIbHBIC
3HaHUA OCHOBHBIX
3aKOHOMEpPHOCTEH
pa3BUTHS IPUPOJIBIL,
YeJIoBeKa U 00IIecTBa

3-1 - IIpuBecTu npuUMepsI
OCHOBHBIX 3aKOHOMEPHOCTEH
Pa3BUTHS IPUPO/IBI, UEIOBEKA
oOmiecTBa

3-2 - O00CHOBaTh 3HAYMMOCTD
UCTIOJTb30BaHUS
(byHIaMEeHTaIBHBIX
€CTECTBEHHOHAYYHBIX U
¢dunocopckux 3HaHUH B
(GOpPMYITHPOBAHUY U PEIICHUN
3a1a4 npodeccuoHaIbHON
NEITEILHOCTH 3HAHUN

I1-1 - PaGoras B koMaHe,
(bopMyIHpOBATh U pemaTh 33191
B PaMKax IMOCTaBJICHHOTO
3aJ[aHUsl, OTHOCSIIIHECS K 00JIACTH
npodheccuoHaIbHOM
JeSITeTbHOCTH

V-1 - Ucnionb30Bath MOHATUHHBIN
amrmapar ¥ TePMHHOJIOTHIO
OCHOBHBIX 3aKOHOMEpPHOCTEH
Pa3BUTHS MTPHUPO/IBI, YEIOBEKA H
oOrmiecTBa 1npu (GhopMyITupoBaHUU
U pEeIICHUH 3a/1a9
npodeccuoHambHOM
JeSITeTbHOCTH

V-2 - Onpenensats KOHKPETHBIE
YT pEIICHUS 3a/1a9
npodeccuoHanbHOM
JIeSITETIbHOCTH Ha OCHOBE

Jomamnss padora Ne 1
Jomamnsis pabota Ne 2
Konrponbnas padora Ne 1
Kontponbnas padota Ne 2
JlaGopaTopHble 3aHATUS
Jlexuun

OK3aMeH




(dbyHIaMEeHTaTbHBIX
€CTECTBEHHOHAYYHBIX 3HAHUU

YK-1 -Cnocoben

OCYILIECTBIIATH IIOUCK,
KPUTUYECKUI aHAIIU3 U
CUHTE3 UH(OpMaLHH,
IIPUMEHATh CUCTEMHBIN
MOAXO [l PELICHUS
[IOCTaBJICHHBIX 33/1a4, B
TOM 4HcCJie B HU(POBOI
cpene

-7 - IIposABIATH aHATUTUYECKUE
YMEHHUS

3-10 - /IleMmoHCTpUpPOBATH
IMOHUMaHUE HAYYHOH, B TOM
yucie pu3nueckon, KapTUHBI
MHPa, C TO3ULINI CUCTEMHOTO
Mo/1X0/a K MO3HAHUIO
BOKHEUIIUX MPUHIIMIIOB U OOIIHUX
3aKOHOB, JIEXKAIINX B OCHOBE
OKpY>Karollero Mupa

3-11 - Cnenatb 0030p METOIOB
aHaJM3a U OCMBICIICHUSI HAYYHBIX
3HAHUU O MIPOIECCAX U SABJICHUSAX
MIPUPOBI U OKPYKAIOLIEN CPELBI,
€€ COXpaHEHUH, MECTE U POJIH
4eJIOBEKA B IPUPOJIE

[1-8 - ImeTh onbIT mOUCKa 1
000011IeHHs] HAYyYHOTO MaTepuara,
ONUpPasCh HA CUCTEMHBIN aHAIU3
MIPOLECCOB U SIBJIEHUW MPUPOLBI U
OKPYJKaIOIIEeH CPeIbl, TS
pEelIeHUs MOCTABJIEHHBIX 3a/1a4
V¥-12 - Pacnio3naBath 1
OMKCHIBATH MPUPOJIHBIE OOBEKTHI,
BBIABJISITh OCHOBHBIE IMPU3HAKHU
MaTEepHAIbHBIX U
HEMAaTepHUaIbHbIX CUCTEM U
MIPUYUHHO-CIIEICTBEHHBIE CBS3U B
MPOIECCAX U ABJICHUSAX TPUPOJIbI
1 OKpY>Kalolen cpeibl,
HCIIOJIB3YSI METObl KPUTUUECKOTO
Y CUCTEMHOI'O aHAJIN3a

Jlomamnsis pa6ora Ne 1
Homartnsist pabota No 2
KontponpHas pabora Ne 1
Kontposnbnas pabora Ne 2
JlaGopaTopHbIe 3aHATHS
Jlexiuu

DK3aMeH

3. HPOLHEAYPBI KOHTPOJISA U OUEHUBAHUSA PE3YJIBTATOB OBYYEHUS B

PAMKAX
JUCHUILINHE

MOAYJA B

(TEXHOJIOTHYECKAS KAPTA BPC)

TEKYIHEM ©W MNOPOMEXYTOUHON ATTECTALIMU 110
BAJBHO-PEMTUHI OBOM

CUCTEME

3.1. IIpouenypsl TeKylie U NPOMEKYTOYHON ATTECTANMH 0 JUCHHUILIUHE

1. Jlexkuun: k03GGpuuuHeHT 3HAYMMOCTH COBOKYIIHBIX Pe3y/IbTAaTOB JECKIMOHHBIX 3AaHATHI

—0.70
Texkymas arrectauus HA JEKIHAX Cpokn — Makcnmaib
ceMecTp, Has OLleHKa
yueOHast B 0aJjax
Heaeas
Onpoc 1 "l'uoporus” 1,17 10




Onpoc 2 "Oxuciumenvrno-eoccmanosum. peaxyuu” 10

40

R ENEEN]

1,1
KoHmpoavHas paboma 1 "Peaxyuu 6 pacmsopax snekmpoaumos” 1,1
1,1 40

KoHnmpoabhas paboma 2 "OxuciumenbHo-60CCMAHOBUMENbHDLE

npoyeccoi”

BecoBoii K03 puIHEHT 3HAYMMOCTH Pe3yJbTATOB TeKyllel aTrecTanum no Jekuuam — (.40

IIpome:xxyTOoYHas aTTeCcTALUA 110 JIEKLUAM — DK3aMeH
BecoBoii K03 GUIHMEHT 3HAYUMOCTH Pe3yJIbTATOB POMEKYTOYHOM ATTECTALMHU 10 JEKIUAM
—0.60

2. [IpakTHyecKue/ceMUHAPCKHE 3aHATHS: KOYQPUIHEHT 3HAYUMOCTH COBOKYITHBIX
Pe3yJabTATOB NMPAKTHYECKNUX/CEMUHAPCKUX 3AHATHI — He 1IPeIycMOTPeHo

Texymas arrecTanus HA NPAKTHYECKUX/CEMHUHAPCKUX Cpoku — | Makcumaib

3aHATHAX ceMecTp, | Has OlleHKA
yuyeOHast B 0aJsiax
HeJeJIs

BecoBoii KOZ)(l)(l)I/IIII/IeHT SHAYUMOCTH peE3yJIbTaToB Telcymeﬁ arrecranmu 1mo
HpaKTI/I‘leCKI/IM/CeMI/IHapCKI/lM SAHATHAM— HE NPEeIYyCMOTPEHO

IIpome:xxyTouHasi aTTecTAlUS N0 MPAKTUYECKUM/CEMUHAPCKUM 3aHATHUAM—HET
BecoBoii kK03 GUIHEHT 3HAYUMOCTH Pe3yJIbTATOB POMEKYTOYHOM ATTECTALMH 110
NPAKTHYECKUM/CEMUHAPCKUM 3aHATHSAM— He 11PeIyCMOTPEeH0

3. JIaGopaTopHbIe 3aHATHS: KOIQ(PHIHMEHT 3HAYUMOCTH COBOKYIHBIX Pe3yJIbTaTOB
JadopaTtopHbIX 3anaTuii —0.30

Texymas arrecranys Ha Ja0OpPaTOPHBIX 3AHATHAX Cpoku — | Makcumainb

ceMecTp, | Hasl OLIeHKa
yueOHas B 0as1ax
HeleJIst

omuemsl no 1ab. pabomam 1,17 20

domawnss paboma 1 "Peaxyuu 6 pacmeopax s1ekmponumos” 1,17 40

oomawinss paboma 2 "OxuciumenbHo-80CCMAHOBUMETIbHbIE 1,17 40

npoyeccol”

BecoBoii k03¢ GUIIHEHT 3HAYUMOCTH Pe3yJbTATOB TeKYylIleH aTTeCTAIUM N0 Ja00paTOPHbIM
sapaTuaMm -1.00

IIpome:xxyTouHasi aTTecTAlUS 1O JA0OOPATOPHBIM 3aHATHAM —HET
BecoBoii kK03 GUIHEHT 3HAYUMOCTH Pe3yJIbTATOB IPOMEKYTOYHOM ATTECTALMH 110
JadopaTtopHbIM 3aHsaTusam — (.00

4. OnjaiiH-3aHATHA: KO3(PPUIHEHT 3HAYMMOCTH COBOKYITHBIX Pe3y/1bTATOB OHJIAH-3aAHATHH
—He MpeyCMOTPEeHO

Texkymas arrecTanusa Ha OHJIAWH-3AHATHAX Cpoku — | Makcumainb

ceMecTp, | Hasl OLlEHKa
yueOHas B 0aJu1ax
Henens

BecoBoii k03(p)(puHEeHT 3HAYMMOCTH Pe3yJIbTATOB TeKYyIleil ATTeCTANNH 10 OHJIANH-
3aHATHAM -He [IPeIYCMOTPEHO

IIpomeskyTOUHAS aTTECTAIMS 110 OHJIAWH-3AHATUAM —HET
BecoBoii K03 (pUHEHT 3HAYMMOCTH Pe3YJIbTATOB POMEKYTOYHOM ATTECTALUM 110 OHJIANH-
3aHSATHSAM — He PeIyCMOTPeHo

3.2. Ilpouenypsbl TeKyliei U MPOMEKYTOUHON ATTECTANMM KYPCOBOii padoThl/IPOEeKTAa

Texymias arrecTanus BbINOJHEHUS KYPCOBOii Cpoku — cemecTp, | MakcumaabHast
padoThI/IpoeKTa yueOHasi HeJleJid | OlleHKa B 0ajiax




BecoBoii k03(p(punueHT TeKyed aTTecTAIMU BLINOJHEHUSI KYPCOBO padoThl/mpoeKTa—

BecoBoii kK03(p)(puIIHEeHT MPOMEKYTOUHOM ATTECTALMU BHINIOJHEHUSI KYPCOBOM
padoThI/MPOEKTA— 3aIUUTHI —

4. KPUTEPUM U YPOBHM OIIEHWUBAHUS PE3VJIbTATOB OBYUEHHUS IO
JTUCHUILIMHE MOJY.JISA

4.1. B pamkax bPC npumMeHstoTcs yTBep:kIeHHbIC Ha Kaeape/MHCTUTYTe KPUTEpUH (TIPU3HAKH )
OLICHUBAHMS JOCTIKEHHUI CTYACHTOB MO JAUCHUILTAHE MOIyJs (Tabi. 4) B paMKax KOHTPOJIbHO-
OIICHOYHBIX MEpOMNPUATUN Ha COOTBETCTBHUE YyKa3aHHBIM B TaOm.l pesynpTaTam oOyudeHUs

(MHAMKATOpAM).

Tab6nura 4

Kpurepun oneHuBanns y4eOHbIX JOCTHKEHUH 00yYaIOIINXCH

Pe3yabTarhl Kpurepun oneHnBaHusi yueOHbIX JOCTH:KEHHUI, 00y4aromuxcs Ha

00y4eHust COOTBETCTBHE Pe3yJIbTaTAM 00y4eHHsI/MHAUKATOPAM

3HaHU CTyAeHT IeMOHCTpUPYET 3HaHUs ¥ IOHUMaHUe B 00J1aCTH N3YUYEeHHUS Ha
YPOBHE YKa3aHHBIX MHIUKATOPOB M HEOOXOJIUMBIE IJIsi MPOJOJIKEHUS
OoOy4YeHHs W/WIM BBIIOJHEHHUS TPYIOBBIX (YHKIMH ¥ JEHCTBHIA,
CBSI3aHHBIX C PO(ECCHOHATBHOM I TETbHOCTBIO.

YMeHns CTyeHT MOXKET MPUMEHSATh CBOM 3HAHUS M IIOHMMaHUE B KOHTEKCTaXx,

IIPE/ICTABICHHBIX B OLICHOYHBIX 3aJaHUAX, JEMOHCTPUPYET OCBOEHHUE
YMEHHM Ha ypOBHE YKa3aHHBIX HHIMKATOPOB U HEOOXOJUMBIX JIst
MPOAOIKEHUST OOYYEHHs H/MIM BBINOJIHEHHUS] TPYAOBBIX (YHKIMHA U
JIeICTBHM, CBSI3aHHBIX C MPOdecCHOHAIBHOM J1eTENbHOCTBIO.

OrbIT /BiIagcHUE

CTYIlCHT ACMOHCTPUPYCT OIIBIT B o0iactu HU3YUCHUA HaA YPOBHC
YKa3aHHBIX WHAWKATOPOB.

Jlpyrue pe3yabTaThl

CTyeHT AEeMOHCTPHUPYET OTBETCTBEHHOCTh B OCBOCHHH PE3YJIHTaTOB
00y4YeHHs Ha YPOBHE 3aIITAHUPOBAHHBIX HHIHKATOPOB.

CtyneHT CcnocoOeH BBIHOCUTH CYXXICHHS, [el1aTh OICHKH U
(hopmyIHpoBaTh BBIBOIBI B 00JIACTH U3YUYCHUSI.

CTyAeHT MOXKET cOO0MIaTh MPETOAABATEIIO U KOJUIETaM CBOETO YPOBHS
COOCTBEHHOE TOHMMAaHHE U YMEHHS B 00JIACTH U3Y4CHHUSI.

4.2 ]JIns olleHUBaHUSI YPOBHS BBIIIOJHEHUS] KPUTEPHEB (YPOBHS AOCTHIKEHUH 00YUYarOIUXCs IPU
MPOBEICHHN KOHTPOJIBHO-OLCHOYHBIX MEPONPUITHHA 110 IMCIMIUIMHE MOJIYJIsI) HCIIOIB3YeTCs
yHHMBEpcalibHasl miKasna (Tadi. 5).

Tabauua 5

IIIxaja oeHUBAHHUA JOCTHKEHHUSI Pe3yJIbTaTOB 00y4eHHs (MHANKATOPOB) 110 YPOBHAM

XapakTepuCcTHKA YPOBHEH TOCTHKEHUS Pe3Y/JIbTATOB 00yueHNsl (MHANKATOPOB)
Ne Conep:kanue ypoBHs HIkana oneHnBanus
n/n BbITNIOJIHEHUS] KPUTEPUSs Tpaguuuonnas KauecTBennas
OlleHUBAHHS Pe3yJIbTATOB XapaKTepPUCTHKA YPOBHS XapaKkTepucTu
o0y4eHHUs Ka YPOBHS
(BBINOJITHEHHOE OIEHOYHOE




3aJaHue)

3aJaHNC HEC BBIITOJTHCHO

JJI ONCHUBAHUA

1. Pe3ynbrarel oOydeHmst OTnau4HO 3auTeHo Bricokwuii (B)
(MHIMKATOPbI) JOCTUTHYTHI B (80-100 6ammoB)
MOJIHOM 00beMe, 3aMeYaHHil HeT

2. Pe3ynbrarel o0yueHus Xoportio Cpennuii (C)
(MHAMKATOPHI) B IIETIOM (60-79 6amnoB)
JOCTUTHYTBI, UMEIOTCSI 3aMEUYaHMSI,
KOTOpBIE€ HE TPEOYIOT
00513aTEILHOTO YCTPAHEHUS

3. PesynbTatel o0yueHus Y 10BIIETBOPUTEIIBHO [Toporoserii (IT)
(MHIMKATOpPbI) TOCTUTHYTHI HE B (40-59 Gannos)
MIOJIHOM Mepe, ecTh 3aMeUaHusI

4. OcBoeHue pe3ynbTaToB 00yUeHUS HeynosnerBopurens He HenocraTounsrit
HE COOTBETCTBYET MHMKATOpPaM, HO 3a4TEHO (H)
HMMEIOTCS CyIIeCTBeHHbIC OMMOKU U | (MeHee 40 6aioB)
3aMeuaHusi, TpedyeTcs 1opadoTKa

5. PesynbraTt 00ydenus He nocturHyT, | HemocraTtouHo cBunmerenscTB | Her pesynbraTta

5.

CONEPKAHME KOHTPOJILHO-OIIEHOYHBIX MEPONPHUATHI 1O
TUCIATITAHE MOTYJISI

5.1. Onucanue ayAUTOPHBIX KOHTPOJBHO-OLECHOYHBIX MEpPONPHUATHH 10 JAWCHMILIMHE
MOYJIfl

5.1.1. Jlekuun

CaMocCTOATEIbHOE HW3YYECHHE TEOPETHUECKOTO MaTepuana Mo TeMam/pasfenaM JeKIUui B
COOTBETCTBUHU C cofiepkaHreM auciurummabl (1. 1.2. PTIJT)

5.1.2. JlabopaTopHble 3aHATHS

[IpumepHBbIil IEpedYeHb TeM

DN B~ W N =

. TCpMOXl/lM NYCCKUC U3MCPCHUAA

. 'maponus coneit

7. 'ampBaHmuecKkme dDIIeMEHTEI

8.
9.

. OKuCIUTETbHO-BOCCTAHOBUTEIBLHEIC peaKnuun B paCTBOpax

B3al/lMO,U,CI\/JlC'l‘BHC MCTAJUIOB C aIrp€CCHMBHBIMU CPCIaMHU

9JlCKTpOX MMHUYCCKAsA KOPpO3Uust MCTAJIJIOB

10. DnexTponu3

LMS-mnardopma — He nIperycCMOTpEHa

. Busaue pa3iInYHbIX C])ill\'TOpOB Ha COCTOAHHUC XUMHUUYCCKOI'O paBHOBCCHU

. DIeKTpoauTHUecKas qucconuanus. Peakinum oOMeHa B pacTBOpax 3JI€KTPOIUTOB
. YcnoBust 00pa3oBaHus U pacTBOpEHUs ocaakoB. [IponsBeaenue pacTBOpUMOCTH

5.2. OnucaHue BHeayJIUTOPHBLIX KOHTPOJbHO-OLEHOYHbIX MEPONPUATHIA U CpPeacCTB
TeKYLIero KOHTPOJIA M0 JMCUMILIHHE MOAYJIS

PaznoypoBHeBoe (nuddepeHnrpoBaHHOE) 00yUeHHE.




ba3oBbIi

5.2.1. KonrpoJbHas padora Ne 1
[IpumepHBII IEpeyYeHb TeM
1. Peakunu B pacTBOpax 3JIEKTPOJIMTOB
[TpumepHbie 3a1anus
1. JI1a nmpeamoseHHBIX BENISCTE COCTABBTE MOIEKY/APHBIE H HOHHBIE YPaBHEHHA
BO3MOMKHBIX peakUHi B3anMogeicTena ¢ H;SO; m NaOH. /{11 snexTpoanTos
HAITHIOIHTE YPAaBHEHHA THCCOLMAIIHH, 1T CIA0BIX 37IEKTPOTHIOE COCTABBTE
BEIpa#€HHA KOHCTAHT JHCCOLTHALTHH.

FeO, Isz. Pb(DH]g. HzS-. N33P04. NaHS

2. CocTaBpTe MOJIEKYIAPHEIE H HOHHBIE ypaBHEHHA PEaKIIHIL ¢ IIOMONIBD
KOTOPBIX MOJKHO OCYIIECTBHT CISIYIONTHE IpeBpalleHHA:

H:POs > NaH;POs > Na;POs> NaHPOs > HiPQOy

3. PaccMoTpHTE BO3MOIKHOCTE NIPOTEKAHHA THIPOIH3A COIeH, YRKAKHTE 007IaCTh
sHaueHHH pH BoaHBX pacTBopoB (>, 7, < 7), OTBET MOATBEPAHTE YPABHCHHAMH
PeaKIIHH.
Pb(NO;),, KHSO;, Nal
LMS-mnardopma — HEe peayCcMOTpeHa

5.2.2. KonrpoJbHas padora Ne 2
[IpumepHBII nIEpeyYeHb TeM

1. OKUCIUTENTBHO-BOCCTAHOBUTEIIBHBIC MPOLIECCHI
[IpumepHbIe 3ananus



1. 3amumuTe >ICKTPOHHO-HOHHBIE YpaBHEHHA [OJyPEaKIME, HOHHOE H
MOIEKYIAPHOE YpaBHEHHA PEAKIIHH, COOTBETCTBYIOMEH JaHHOMY IIpeBpalll €HHIO

I, +Na,SO; + H,0 — I, SO,
FeSO, + KCl0O; + H,80,; —CI~. Fe*™

2. YramHTe OpaByl YacTh CXEMBI NpedIaracMoro B3aHMOACHCTBHA., HAIHIIHTE
31eKTPOHHO-HOHHBIE ypaBHEHHA IMOIypeakIlHIL, HOHHOE H MOICSKyIApHOE
YpaBHEHHA pPEaKIHH.

Ba + H,0

2. PaccMmoTpHTe KOppO3HIO TaTbBaHONApPHl B 3aJaHHOH KOppPO3HOHHOH cpele.
HCIIOTb3yA IOTEHIIHATLL HAIHIIHTIE YpaBHEHHA KAaTOZHOH H aHOZHOH
MOIypeakKIHi, HOHHOE H MOJICKYyIApPHOE YpaBHEHHA KOPPO3HH., YKaMXKHTIE
HaIlpaBICHHE NepeMENIcHHA YICKIPOHOB B CHCTEME.

Kopposuornan cpega: NaOH + H;O
IansBaromapa: Al / Cu

LMS-mardopma — He ipegycMOTpeHa

5.2.3. lomamuss padora Ne 1

[IpuMepHBbIli IIEpEeYEHb TEM
1. Peakuuu B pacTBOpax 3JIEKTPOJIUTOB
[IpumepHbIe 3a0aHUs
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JOMAWHEE 3AAAHME NO TEME INEKTPONUTDI

1. Jlas npeanoAeHHLIX BEIIECTB COCTABRTE MOICKY/IAPHBIC H HOHHBIC YPABHEHHS
BOIMOAHBIX peakunii s3anmoneiicteua ¢ HoS0, u NaOH. [lna sanekrponutos
HANHIINTE YPABHCHHA JHCCOLMALNM, A cnadbiX 3JIEKTPOIHTOB COCTABLTE

BRIPAACHHA KOHCTAHT JHCCOLHALIHH.

Bapuaut Jananne
1 P20, NiO, Pb(OH),, HNO;, Fey(804);, KHS
2 N2Os, SnO, HCI, Bi(OH)s, AICl;, ChOHNO;
3 P50, FeO, H3AsOy, Zn(OH);, K;510;, AI{OH):CI
4 SO, PbO, HMnOy, Pb(OH),, Cr(NO;)s, Cr(OH)Cl
5 ZnO, CO,, Ca(OH),, H,PO,, Na,SO,, KHSO,
6 CdO, Al,O;, Fe(OH);, H;504, ZnCl;, AIOH(NO:);
7 Si0,, BaO, H,S0;, Sf(OH),, Zn(NO,),, NaHS
8 NiO, N:Os, H:PO,, Ba(OH);, MnCly, Ca(H2PO.);
9 Cr:0:, N2O<, Si{OH):. HBr, Aly(SOy)s, KHCO;
10 PbO, Mn;07, H:SO,, Al(OH)s, Na;SOs, CuOHNO;
1 FeO, 1,05, Pb(OH)y, H1S, NasPO,, NaHS
12 MnO, SnO;, HCL, Mn{OH),, Mg(NO;),, NiOHCI
13 K>0, 8Os, Ca(OH),, HF, Na;Si0;, NaHCO;
14 MgO, Si0,, HCN, Cr(OH);, MgCl,, CrOHSO,
15 BeO, SO,, H:Si0;, Cu(OH),, K2SOs, (ZnOH),S04
16 Co0, PbO, LiOH, H,S0;, Nay,CO;, BeOHNO;
17 CaO, SnO, HBr, Ni(OH),, Bis(804)s, NaH,POy
18 S04, Cry05, Cu(OH)s, HaSi104, K280y, FeOH(NO;),
19 BaO, H:PO,, 1,05, Co(OH)s, HCIO,, NiCly, NaHS
20 FeO, Mn;0;, H:POy, NaOH, Crs(SOs)s, AIOHSO,
21 N0, CuO, HNO,, Mg(OH),, K,SO,, Na,HAsO,




2 P,0s, MgO, HCN, Be(OH),, K,CO;, FeOHSO,
23 Mn,0,, BeO, HF, Fe(OH);, Ca(NO;),, NaH,PO,
24 CrOs, AlOs, Ba(OH)y, H:COs, FeCly, (ZnOH),S0,
25 CO,, BaO, Bi(OH);, HNO;, Sr(NO;),, NaH,PO,

CocraBpTe MONEKyNAPHLIE M HOHHLIE YPABHEHMA peaklUMii, ¢ NOMONILID

KOTOPBIX MOMHO OCYIIECTBHTE CIEIYIOUIHE PEBPALICHHA:

Bapuant Jananne
1 FeCl; — Fe(OH); — Fe(OH):Cl — FeOHCl; —FeCl;
2 Ca(OH): — Cas(POy): — CaHPO,; — Cay(POy): — CaCl,
3 HyCO3 = K:CO; = KHCO; = KyCO; - MgCOy
4 NaOH — Na:;PO; — NaH.PO; — H:PO; — Na:POy
5 H,50; — CaS0O; — Ca(HS0;), = CaSO; = H,50,
6 Mg(OH); — MgCl; ->MgOHCI — MgCl; -»Mg(OH),
7 H.CO; — NaHCOy — Na,CO; — NaHCO, — H,CO,
8 NaOH — Na;S0; — NaHS0; — Na;SO; — H,S504
9 H»503 —=K,50; = KHS0; —K,50; = H,50,
10 Sr(OH); — SrCO; = Sr(HCO;); = SrC0O; — Sr(NOs),
11 H;PO; — NaH.PO; — Na;PO; —» Na;HPO,; — H3PO,
12 Al(OH), — AIOHCl, — Al(OH); — A(OH),Cl — Al(OH),
13 H,Si03 — NaySi0; — CaSi0; — HiSi0; — K3Si0,
14 (NiOH),50, — Ni(OH), — NiCl, = NiOHCI — Ni(OH),
15 Pb(NO;); —+Pb{OH), -PbOHCI — PbCl; — Pb{(OH),
16 Ca(OH),—Ca,(PO,), -»CaHPO, —Ca(H,P0,), —Cay(PO,),
17 NiSO; — (NiOH):804 — Ni(OH); —»NiOHCl —Ni(OH),
18 Fe(OH); — Fea(S04); — FeOHSO4 — Fex(SOy): —» (Fe(OH)1),S0y
19 CuCl; = Cu(OH); — CuS04 — Cu(NO;); — CuS

12



20

BEJ{P'DJ: —¥ BEHP'D* —* Ba;{PDﬂ; - HJ.PD‘ - Nﬂ}Pch

21

Ca(OH); -CaCO; —» Ca(HCOs); —CaCly —> Ca(NOs)s

22

CuS0y4 — Cu(OH); — CuCly; — CuOHCl — CuCly

23

CoOHCI — CoCl; — Co(OH); — Co(NO;); — CoOHNO;

24

KOH — K,510; — H;S103 — Na,Si0; — H,810;

25

Cr(OH); = CrCl; = Cr(NO;); — CrOH(NO;), — Cr(NO;);

3. PaccMmoTpHTE BOIMOKHOCTE NPOTEKAHHA IHPOIN3A conel, yKaxuTe 001acTh

suaqennii pH poaseix pacteopos (>, =, < 7), OTBET NOATBCPANTE YPARHCHHAMHM

peakumii.

Bapuant Dopmynsl conei BapuanT Dopmynsl conei
1 ZnS0y, NaCN, KNO; 14 NICly, Ba(NOs)y, Na,SOy
2 CuCl,, Na,SOs, Li; SOy 15 CoS04, K;S03, KNO;,
3 NaCl, Na,CO;, Fe(NOs); 16 KCH;COO, CrCls, Ca(NOs),
4 MaF, FeS0,, NaNO; 17 Zn(NO; ), NaNO;, Na:Se
5 Na,S0,, AICl;, KNO, 18 NaCl, Na,HPO,, Ni(NO;),
6 MnSOy, NaCH;COO, KNO, 19 NaHS, NHyNO;, KBr
7 KNO;, CoCly, Na,PO, 20 BaCl,, KCN, MgSO,
8 NH,Cl, K2COs, NasSOy 21 Cr(NOs)s., KsS, Nal
9 KClO4, Crx(S0y4)s, NaHS 22 KHCO;, FeCls, Ca(NO;),
10 CoS0,, KCl, Li;SO; 23 NaNO;, Cu(NOs)z, St(NO; )2
11 Pb{NO;),, KHSOs, Nal 24 KNO;, AlBr;, Ca(NO;)»
12 NaNO;, SnCl,, Ba(NO,), 25 K1, ZnCl,, KHCO;
13 Cra(SO04)s, KsPO4, NaClOg

LMS-mnardopma — He npeaycMOTpeHa

5.2.4. lomamuss padora Ne 2
[IpuMepHBI ITIepeyeHb TeEM

1. OKUCIUTENHHO-BOCCTAHOBUTEIBHBIE TTPOLIECCHI




[TpumepHbie 3a1anust

OKHCJIHTEJAbHO-BOCCTAHOBHTE IBHBIE MPOLIECCHI

. 3anumure SNCKTPOHHO-HOHHLIC YPABHCHMA MONYPCAKUMil, HOHHOE WM

MOJIEKY/IAPHOE  YPaBHEHMA  PEakuMH,  COOTBETCTBYIOUICH  JaHHOMY

NpeBpameHH.
Bapuant Jananmne
FeSO, + Br, + H,SO, — Fe'", Br
l KMnO, + K1 + H,0 — MnQO,, 1,
KCrO, + Br, + KOH — Br, CrO,~
? FeCl, + KMnO, + H,SO, — Fe'", Mn*
Na:MnOy + Na,SO; + Ho0 — MnOs, SO
’ KsCr;04 + FeSO, + Ha80; — Cr', Fe'™”
KCIO; + KCrO; + NaOH — CI™, CrO,™~
! Cr0; + HCl = Cly, Cr”
C + HNO; — CO,, NO;
° Cra(S0y); + NaClO + NaOH — CI™, CrO™
KCrO, + Cl, + KOH - CrO,~, CI”
° Ni(OH), + NaClO + H,0 — CI", Ni(OH);
KMnO, + Na,SO; + H,0 — SO,~, MnO,
’ BiCl; + SnCl; + KOH — SnOs™", Bi
Cra(SO4)s + Cly + KOH — CrOy, CI”
’ I, + Cl, + H,0 =10, CI”
9 KClO; + MnO, + KOH — MnO,—, CI”




NazAsO; + K:Cr 07 + H:S0; — J’LSU.;B_.. (_'I'Jf

HCl + HNO; — Cl; , NO

v KMnO, + KI + NaOH — MnO,™, 105

. I, + NaySO; + Hy0 - I, SO,
FeSO4 + KCIO; + H:80, »CI™, Fe'™*
KCIO, + 1, + H,0 - 10,~, CI”

2 H,S + HNO, — SO,~, NO,
Na;AsO; + I, + H,0 > AsO, ", 1~

. Mn(NO;); + NaBiO; + HNO; — Bi'", MnOy~
KI+ HNO; — NO, I,

3 KMnOy, + V3(S0y); + H:0 — MnO,, VO™
FeCl, + HNO; + HCl -»Fe™, N;O

? K,S + K:MnOy + H:0 = §, MnO,
MnSO, + Cl, + KOH — MnO,~, CI”

' H,S + K,Cr,0, + H,S0, - Cr'™, §
K,Cr,0; + Na,SO, + H,S0, — Cr'", SO,

. MnO; + KNO; + KOH -»MnO,", NO;
Fe(NO;); + HNO; — Fe'", NO,

" Cl, + FeCl; + KOH — CTI, FeO,™
K:Cr;0; + HCl »Cr”, Cl

N FeCl, + NaBiO; + NaOH — Fe(OH);, BiO”

20 SnCl, + Na;AsO, + HCl— Sn*", As

15



S + KOH—» SO:™, §
SO, + NalO; + H;0 - I, SO
! H.S + HNO; — S, NO
KBrO + MnCl, + KOH — Br~, MnO,~
- K,Cr,O4+ FeSO, + H,S0, = Cr'* Fe'
NaCrO, + NaClO + KOH — CrO,, CI”
» KMnO, + NaNO, + H,S0, »>Mn*", NO,~
SnCl; + KyCry0; + HySO4 — Sn*", Cr”
“ Cr;05 + KNO; + KOH — CrO, ", N,
K>S + KMnO, + H:SO4 = Mn™", SO~
” H,S + Cly + H;0 — SO, CI”

VEkaxuTe NpaByH HacTh CXEMEI NPELTAracsMonro B3aHMOISHCTBHA, HAMHIIHTE

NEKTPOHHO-HOHHLIC YPABHEHHS NOTYPEAKLMIl, HOHHOE H MOJICKYISPHOE YPABHCHHS

peakumy.
BapuanTel 3anannii BapuasnTel 3anannii
I | Be + HNOy g 14 | Al + NaOH + H,0 + O,
2 | Be + NaOH + H,0 15 | Sr+H,0
3| Zn + HNOypre) 16 | Pb+HNOy
4 | ca+H,0 17 | Cd+ HySO04 0 + O,
5 | Sn+ NaOH + H,0 I8 | Fe+ HNOsyug
6 | Sn+HCl+0, 19 | Mn + HNOs sty
7 | Be + NaOH + H,0 + O, 20 |Zn+NaOH + H,0 + 0,
8 | Sn+ HNOsjpusy 21 | Cd+HNOsjpus)

16



9| Zn + HyS0, s + O 22 | Al+HCI+0,
10} Al+ NaOH + H,0 23 | Zn+HNOspo
IT | Ba + H,0 24 | Cr+ HCly
12| Zn+HC1+ 0, 25 | Ag + HNOjsjpu
13 Sn+ H:’S'D-limul

PaccMoTpHTe KOPPOIHIO FANILBAHONAPE] B 331aHHOH KOPPO3HOHHOI cpeae,

HCNONIB3YA MOTEHIHANEL: HAHILHTE YPABHEHHA KATOAHOH M aHOIHOH NOMypeakimii,

HOHHOE H MOJIEKYIAPHOE YPABHCHHA KOPPO3HH, YEAARHTE HaNpPaBIcHHT

NEepeMelleHHS TCKTPOHOB B CHCTEME.

Koppoinonnas cpena
H,O+ 0, NaOH + H,0 HCI p-p
Bapuant | l'anssanonapa | Bapuant | Manseanonapa | Bapuant | Nanssanonapa
1 Fe/Zn 9 Zn/Sn 18 Co/ Al
2 Al/Hg 10 Cr/Fe 19 Fe /Mg
3 Mg/ Fe 11 Al/Cu 20 Sn/Cu
+ Cd/Fe 12 Fe/Sn 21 Pb/Zn
5 Mg /Ni 13 Zn/Pb 22 Al/Fe
6 Al/Cu 14 Ni/ Al 23 Fe/Ni
7 Fe /Ni 15 Fe /Al 24 Mg/Cd
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8 Mg/ Al 16 Zn/Fe 25 Al/Cu

17 Ni/Sn

PEL‘CMG'ITIIITE EATOAHBIC H aHOJIHBIC NMPOUCCCH] TIPH AICKTPOIHIC KaAJI0rD H3

IBYX BOJHBIX PACTBOPOE C HHEPTHBIMH YIEKTPOIAMH.

Bapuant PacTeophl Bapuanrt Pacreopmi Bapunanr| Pacreophl
1 LiBr, NiSOy 10 Ca(NO;),, CdCl, 18 Cal,, H,S0Oq
2 K;POy, Co(NO;), 11 K;80, NiCl, 19 ZnS0y, MgCl,

3 Ba[ND]}:.. C'I]C]g 12 FCBT:. KMnD; 20 Na:’(_‘ﬂ}. FB‘CI:

4 NHCL BI{ND;]} 13 Cd{NDﬂ:. NHJSDQ 21 Bﬂ[ND}h, 'CGC]}_

5 FeBry, Co(NO:): 14 NiSQ,, NaCl 22 BaCly, Pb(NO;):
6 KI, BeS0Oy 15 BeS0,, CuCl, 23 CoBr;, Ba(NOs):
7 CoCl,, NaNO, 16 | Mg(NO,),, Nal 24 | Bi(NO,),, KBr
] AgNO,, CaCl, 17 KOH., ZnS0y 25 NaOH, NaNO.

9 J"LI;(S{)‘]L STIC]}_

LMS-mnardopma — He npeaycMOTpeHa

5.3. Onucanue KOHTPOJIbHO-0LEHOYHBIX MEPONIPUATHII POMEKYTOYHOT0 KOHTPOJIA 10
AUCHUILINHE MOTYJIS



5.3.1. Ox3amen

Crnucok npUMepHBIX BOIIPOCOB

1. DHepreTnka XUMUYECKUX MporieccoB. TermnoBoii agdexT peaknun. TepmoxuMudeckne
ypaBHeHus. CTaHAapTHas HTAJIbINS 00pa30BaHUS XUMHUUECKUX COEIUHEHUN

2. 3axoH ['ecca. OCHOBBI TEPMOXUMUYECKUX pacueToB. DaKkTOpPbI, ONpenestonye
BO3MOKHOCTb CAMOIIPOU3BOJIBHOIO IPOTEKAHNS XUMHYECKON pPEeaKIIN

3. OHTpomnus cucteMsl. MI3smeHeHune sHTponuu B Xozae peakuuu. CTaHIapTHas SHTPOIUS
BEIIECTBA. DHTAIBIIUNHHBINA U SHTPONUNHHBIN (aKTOPbI

4. Dueprus ['ud6ca. BiusHue reMnepaTypsl Ha HalpaBiIeHUe peakuy. PacueT cranapTHOM
sHepruu ['n60ca XUMUYECKOH peakiuu

5. CkopocTh XMMHUYECKUX peakinidl. CKOPOCTh peaKIMM B TOMOT'€HHBIX U T€TEPOre€HHbIX
cucTeMmax. BiMsiHMe KOHLIEHTpaluy pearupyoux BEIECTB HA CKOPOCTh XMMHUYECKOHN peaklnu.
Kunernueckue ypaBHeHHs. DlIeMEHTapHbIE peaklu. 3aKOH AEMCTBYIOLIUX Macc AJis
3JIeMEHTapHbIX peakiuid. Konctanta ckopoctu

6. BousiHue 1aBiaeHus Ha CKOPOCTh PEAKLMM, HAYIIMX C y4aCTHEM ra30oB

7. BnusiHue TeMiiepatypbl Ha CKOPOCTb PEaKLUMU. DHEPIrysl AKTUBALMKU. Y DaBHEHHE
AppeHnyca. BiusiHue kaTann3aropa Ha CKOPOCTb XUMHUYECKUX PEAKIUI

8. Xumunueckoe paBHoBecue. OOpaTumMble U HeoOpaTUMble peakuuu. [IoHATHE XMMHUYECKOTO
paBHOBECHS. 3aKOH JIEHCTBYIOIIMX Macc JUIsl XUMUYecKoro paBHoBecHs. KoHcTaHTa paBHOBECHS
U ee (U3NIECKU CMBICII. JIMHAMHYECKHUI XapaKkTep XUMUIECKOTO paBHOBecus. KoHcTanTta
paBHOBECHS U INIyOMHA MIPOTEKAHUS XUMUUECKON peakuuu. [IpuMeHeHne 3akoHa A1efCTBYIOLINX
Macc sl OTpeiesIeHUs] BO3MOKHOTO HarpaBiieHus peakui. KoncranTa paBHoBecHs st
pEeaKIHUii C y4aCTUEM Tra30B

9. lpunuun Jle lllarense. Bnusuue BHemHUX (HhakTopoB (TemrepaTypbl, KOHIICHTPAIIUU
KOMITOHEHTOB CHCTEMBI, JaBJICHUs, KATAIN3aTOPOB) HA COCTOSTHHE XMMUYECKOI'O pPaBHOBECHUS

10. ducnepcubie cucreMsl. Kinaccudukanus. Oo6ume cBoiictBa pactBopoB. CriocoObl
BBIPAXEHMS KOHLIEHTpalMU. PacTBOpUMOCTh. 3aBUCUMOCTh PACTBOPUMOCTH OT IIPUPO/IBI
PacTBOPUTEIIS U PACTBOPEHHOI'O BEIIECTBA, TEMIIEPATYPhl U JaBICHUS. 3aKOH paclpeaeeHusl.
Okcrpakuus. PactBopbl HeanekTponuToB. 3akoH Paynsa. Kpuockonus u 30ynuockonus. 3aKoH
Bant-T'odda

11. PacTBOpBI 351€KTPOIUTOB. Teopust 3JIeKTPOJIUTHYECKON Jucconnanuu. CTeneHb
JMCCOLMALINY, €€ 3aBUCUMOCTb OT TEMIIEPATYPhl U KOHLEHTPALMH, CIIOCOOBI ONpeIeIeHusl.
CnaOsle snexTponuThl. KoHCTaHTa 37IeKTPONIUTHYECKOM TUCCOIaliug

12. 3akoH pa3zbasnenus OctBaibia. PaBHOBecHe MEXy paCTBOPOM U OCATAKOM
TPYZAHOPACTBOPUMOTO 3JIEKTPOJIUTA

13. [IpousBeneHne paCTBOPUMOCTH. Y CJIOBUS 00pa30BaHUs U PACTBOPEHHS OCaIKa

14. Nonnoe npoussenenue Bojibl. Bomopoauslil nokasarens. ['naponus coneit. Koncranrta u
CTEeNEeHb rUIposn3a. BausHue teMneparypbl U KOHIIEHTPALMU HA CTENIEHb I'MIPOJIN3a.
Cwmenienue paBHoBecHs ruposinsza. @opMbl THAPOIIN3A: IPOCTOM, CTYEHYAThIN, MOTHBIN

15. KopryckynsipHO-BOJIHOBBIE CBOMCTBA MaTepUalbHbIX YacTull. KBaHTOBO-MexaHnyecKas
npupozaa aroma. KBanroBsle uncia. ATOMHbIE OpOUTaIN. DIEKTPOHHBIE YPOBHU U MOAYPOBHH.
MHoroanekTpoHHble aToMbl. [[puHnnn muanmyma sseprud. punuun [aymu. [Ipasuno I'ynna

16. DneKTpOHHOE CTPOEHHE aTOMOB JIEMEHTOB B CBSI3H C UX IIOJIO)KEHUEM B IIEPUOJUYECKON
cucreMme: s-, p-, d-, f-anemenTtsl. CTpyKTypa NepruOJUUECKON CUCTEMBI (TIEPUObI, TPYIIIHI,
noarpynnsl). [IpuunHa nepuoaMUHOCTH CBOMCTB 3J1€MEHTOB. OCHOBHBIE ATOMHBIE
XapaKTEPUCTUKU 3JIEMEHTOB U OCOOCHHOCTH MX U3MEHEHUS B IIEPUONYECKON cucTeMe
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17. Xumnueckas cB3b U CTPOEHUE MOJIEKYJ. OCHOBHBIE TUIIBI XUMUYECKOU CBS3U:

KOBaJICHTHAsA, HOHHAasA, MCTAJIJINYCCKasa

18. OcHOBHEBIE TTOJIOKEHHST METO/1a BaJICHTHBIX cBs3ell. KoBajieHTHas CBsI3b, €€

KOJIMYECTBEHHbBIE XapaKTEPUCTUKH (IHEPrUsi 00pa30BaHUs, JUINHA CBSA3H, BAJICHTHBIN YTrod).

CBolicTBa KOBaJICHTHOM CBSI3H: HaIpaBJICHHOCTb, HACKIIIACMOCTh, BAJICHTHOCTb aTOMOB B

Mostekynax. OOMEHHBIN U JJOHOPHO-AKIIENTOPHBIN MEXaHNU3MbI 00pa30BaHUsI OOIINX

QJICKTPOHHBIX I1ap. KJ'IaCCI/I(i)I/IKaLII/IH XUMHYECKOM CBS3H MO TUITY ICPCKPBIBAHUA: G - U T - CBA3U

19. BanentHbie BO3MOKHOCTH aToMa. OOBSCHEHUE CTPYKTYPBI MOJIEKYIT C TO3UIIUU

KOHIICTIIIMKA TUOpHUIU3AIuU opOuTanei. Turbl rubpuau3anuu opOuTtanei. Ydactue B

ruOpuAN3alMK HECBSA3BIBAIOIINX Map 3JIeKTPOHOB. IlonspHocTs Mosnekyil. loHHas cBA3b Kak

KpalHU{ CIydai MOJISIpU3alui KOBAJICHTHOM CBS3HU

20. MeTtoa MOJIEKYJISIPHBIX OpOuTaien

21. Crenens okucnenus. [Ipupona OKMCINTEIEHO-BOCCTAHOBUTENIBHBIX IpoLeccoB. IIpocTeie

U CJII0’KHBIE BEIECTBA B KAUECTBE OKHUCIIUTENEH U BoccTaHOBUTEIe. OCHOBHBIE TUIIHI

OKHUCINTCIIbHO-BOCCTAHOBHUTCI/IbHBIX peaKuHﬁ. Crenens okucieHus. OKUCIUTENb U

BocctanoBuTenb. OBP B BogHbIX pacTBopax. [IpuHIun snexkTpoHHoro Oananca

22. Bausaue KOHOCHTpalnuu, TEMIICPATYPbI U CPEAbl HA IIPOTCKAHNUEC OKUCIIUTCIIbHO-

BOCCTAHOBUTCIBbHBIX peaxunﬁ

23. Ilonsartue 00 3nekTpoJHOM noTeHnuane. Bogopoanslii anextpoa. CraHnaapTHble

SJICKTPOAHBIC TOTCHIHAJIBI MCTAJUIOB U APYTUX OKHUCIUTCIbHO-BOCCTAHOBUTCIIBHBIX CUCTCM

24, HarmpaBneHue OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEaKINi. 3aBUCUMOCTD JIEKTPOHOTO

MOTEHIIMAJIa OT KOHIEHTPALUK U TeMIiepaTypsl. Y paBHeHue HepHcra. Pa3HOCTh MOTEHIMANOB,

YCJIOBHE CaMONPOU3BOJILHOTO npoTekanust OBP

25. B3anmoeiicTBHE METAJJIOB C BOJIOM, KMCIIOTAMM U IIEI0YaMHU

26. Koppo3us meTtanion
277. DNeKTpoIn3 pacTBOPOB, PACILIABOB COJIEH

LMS-mnatdopma — He IperycCMOTpeHa

5.4 Conepmaﬂne KOHTPOJIbHO-0LCHOYHBIX MeponpnﬂTnﬁ 0 HANMPaBJECHUAM
BOCIIUTATEJIbHOM AeITEJIbHOCTH

Hanpasnenue Bun Texnonorus KoMmrerei Pesynprar KonTposabHo-
BOCIIMTATEIbHOW | BOCHMTATEIbHOW | BOCHMTATEIbHOMU st bl OLICHOYHbIE
JeSITeNIbHOCTH JeSITeNIbHOCTH JIeSITEJIbBHOCTH o0OyueHus MepOonpusTHs
OIIK-3 JI-1 Jomarmnusist pabota
Texnomorus YK-1 3-10 Ne 1
dbopMUpOBaHUS I1-8 Jomarnusist pabota
y4eOHO-
YBEPEHHOCTH U -7 No 2
HCCIIEIOBATENbCK
TOTOBHOCTH K KonTponsHas
asi, HAy4HO- .
CaMOCTOATEIbHON pabota Ne 1
[Ipodeccrnonanbl | uccieaoBaTeIbCK .
YCIIEIIHOU KonrposbHas
0€ BOCIIUTaHUE ast
po¢eCCUOHAIBH pabota Ne 2
npodopueHTanuo | .
oM IeATEeTbHOCTH JlabopaTopHbie
HHas
Texnomorus 3aHATHUSA
JeSITENIbHOCTD .
CaMOCTOSITCIIbHON Jlexknuu
paboThI DK3aMeH
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