OLIEHOYHBIE MATEPHAJIBI
MO TUCHUTIJINHE

Kox monyast Monayab
(1)

Exarepun0Oypr



OI_IeHOLIHBIe MaTepurajibl COCTABJICHLL aBTOpOM(aMI/I)I

Ne ni/nt Damunns, nm, Yd4eHasl cTeNneHb, JOMKHOCTD IMoapa3nenenue
0T4YeCTBO y4yeHoe 3BaHHe
1 Baiitnep Butanuit KaHaugaT JIOLIEHT OO01el XuMuu
BJIE\,Jl/lMl/lpOBI/lLl TCXHHNUYCCKHUX
HAYK, JOIEHT
CoraacoBano:

VYnpasienue o0pazoBaTeIbHBIX TPOTPaMM

IO.B. KonoBasiosa




ABTOpBI:

1. CTPYKTYPA U OFBEM JUCHUIIVIMHBI Heoprannueckas xuvmus

1. O0BpeM JTUCHUILINHBI B|5
3a4eTHbIX eINHULAX
2. Buabl ayanTOpHBIX 3aHATHI Jlexuuu
JlaGopaTopHble 3aHITH
3. IIpomekyTOUHAs aTTeCTALMS DK3ameH
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2. NJIAHUPYEMBIE PE3VJIBTATbI OBYYEHHUS UUHAUKATOPBI) 11O
JAACHUIIIIMHE MOAYJS Heopranmnueckasi Xumus

WNupukartop — 3TO NpH3HAK / CHUTHAJ/ MapKep, KOTOPbIM IOKa3bIBAaeT, Ha KaKOM YPOBHE
00yyYaroIuics JOJKEH OCBOUTh PE3YJIbTaThl 00YUYEHUS U UX MPEIbSIBICHUE T0JIKHO HOATBEPAUTH

(hakT OCBOCHHSI IPEIMETHOTO COACPKAHKS JAHHON AMCHUILINHBI, yKa3aHHOTO B Tabiu. 1.3 PTIM-
PII.

Taobnuma 1

Kox v HanmenoBanue

Ilnanupyemble pe3yJabTaThl

KOHTpOJ’IbHO-OHeHO‘{HBIe
cpeacTBa 1Jisl OCHUBAaHUA

KOMIIeTeHIIM U 00yuyeHus1 (MHAUKATOPHI) JOCTHKEHUS pe3yJibTaTa
00y4YeHHUs 10 JMCHMILINHE
1 2 3

OIIK-1 -Cnocoben
dhopmynupoBaTh U
peraTh 3a1a4u,
OTHOCSIIIHECS K
npohecCuOHAIBHOMN
NesITeNIbHOCTH,
TPUMECHSISI
dbyHIaMEHTATbHBIC
3HAHUS OCHOBHBIX
3aKOHOMEPHOCTEU
Pa3BUTHUS TIPUPO/IBL,
yesioBeKa U o0IIecTBa

-1 - JleMOHCTpHUpOBaTh yMEHUE
3¢ hHeKTUBHO paboTaTh B KOMaH/IE
3-1 - IlpuBecTu npumepsl
OCHOBHBIX 3aKOHOMEPHOCTEH
Pa3BHUTHS PUPOJIBI, YETIOBEKA H
o01iecTBa

3-2 - O60CHOBATh 3HAYUMOCTh
UCTIOJTb30BaHUS
byHIaMEHTAIBHBIX
€CTECTBCHHOHAYYHBIX U
bunocodckux 3HAHUN B
(GOopMyJIMPOBAHHUH U PEIICHUH
3a/1a4 mpodecCHOHaTBLHOM
NEeSTSIIbHOCTH 3HAHUI

[1-1 - PaOoras B komaH/e,
(dbopMyIIMpPOBATh U pemiaTh 3a1a91
B paMKax IMOCTaBJICHHOTO
3aJIaHus, OTHOCSIIHUECS K 00JIacTH
npodecCHOHaTbLHOM
JESATETbHOCTH

Jomaruss pabora Ne 1
Jlomaminsist padora Ne 2
Jomartnsist pabota Ne 3
KonrtposnbHas pabora Ne 1
KontponbsHas padora Ne 2
KonrtponbsHas pabora Ne 3
KontponbsHas padora Ne 4
JIaGopaTopHble 3aHATHS
Jlexkun

OK3aMeH




V-1 - Ucnionb30BaTh MOHSITUWHBIM
arrapar 1 TCpMHUHOJIOTHUIO
OCHOBHBIX 3aKOHOMEPHOCTEM
Pa3BUTUSA IPUPOBI, YCJTIOBCKA U
oOmiecTBa 1pu HOPMYITUPOBAHUU
1 pCHICHUM 3aaa4
npodheccuoHaIbHON
ACATCIBbHOCTH

V-2 - Onpeaensith KOHKPETHBIE
IIYTH PCUICHUA 3a/1a4
npodheccuoHaTbHON
ACATCIIbHOCTH HAa OCHOBEC
dbyHaaMEHTAIbHBIX
CCTCCTBCHHOHAYYHBIX 3HAaHUU

3. IPOUHEAYPbBI KOHTPOJIsSI H OHEHUBAHUSI PE3YJIbTATOB OBYYEHMS B
PAMKAX TEKYHIEM H IIPOMEXYTOYHOHM ATTECTAIIUM IIO
JUCHUIVIMHE MOAYJA B BAJIBHO-PEMUTHHI'OBOU

(TEXHOJIOI'MYECKAS KAPTA BPC)

3.1. lIpouenypsl Tekyuieid 1 NPOMeKYTOYHOM aTTEeCTALMHU 1O JUCIHUIINHE

CUCTEME

1. Jlekuuu: ko3 GUIHEHT 3HAYMMOCTH COBOKYIHBIX Pe3yJIbTATOB JIEKIMOHHBIX 3aHATHI

—0.20

Texkymas arrecranus HA JeKIHAX Cpoku — | Makcumainb
cemMecTp, Haf OIICHKAa
yueOHasi | B 6ajiax
Heaes

oomawnssi paboma "OB npoyeccor” 1,5 40

domawnss paboma "Pacmeopwvr” 1,10 40

oomawinss paboma "Cmpoenue amoma, K1accobl HEOP2AHUYECKUX 1,15 20

coeounernun”

BecoBoii K03()(puHeHT 3HAYNMOCTH Pe3yJbTATOB TEKYyIel aTrecTanum no Jekuusam — (.40

HpOMe)KyTO‘lHaﬂ aTTeCTAalMd IO JEKIUAM — OK3aMEH

BecoBoii kK03(p)(puHEeHT 3HAYMMOCTH Pe3YJIbTATOB MPOMEKYTOUYHOM ATTECTAIUM IO JIEKIMAM

—0.60

2. [IpakTHYecKue/ceMUHAPCKHE 3aHATHSA: KOI(PPUUMEHT 3HAYUMOCTH COBOKYITHBIX
Pe3yJIbTATOB NPAKTHYECKUX/CEMUHAPCKUX 3aHATHI — He nPeIycMOTPeHo

Texymas arrecTanus Ha NPAKTHYECKUX/CEMUHAPCKUX
3aHATHUIIX

Cpoxu —

cemecTp,
yueOHast
Heaess

MakcumaJb
Haf OLCHKA
B 0aJli1ax

BecoBoii K03 GUIMEHT 3HAYUMOCTH Pe3yJIbTATOB TeKYyLel aTTecTalMH 110

NPAKTHYECKHUM/CEMHHAPCKUM 3aHATHAM— He [PeIyCMOTPeHo

HpOMe)KyTO‘lHaH arrecranusd 1mo HpaKTl/l‘leCKl/lM/CeMI/lHapCKI/IM 3AHATUAM—HET

BecoBoii kK03 GHUIHEHT 3HAYUMOCTH Pe3yJIbTATOB IIPOMEKYTOYHOMN ATTECTALHHU 110

I[paKTI/[‘-leCKI/[M/CeMI/lHapCKHM 3AHATUAM— He NPeycMoTpeno

3. JIaGopaTopHbIe 3aHATHS: KO3(Q(PHIMEHT 3HAYUMOCTH COBOKYIIHBIX Pe3yJIbTaTOB

JadopaTopHbIx 3ansaTuii —.80




Texkymas arrectauus Ha Ja00PATOPHBIX 3aAHATHAX Cpokn — | Makcumainb
ceMecTp, | Hasl OLleHKa
yueOHas B Oas1ax

HeJeJIs

omuemsl no 1ab pabomam 1,15 20

onpoc "Bzaumoodeticmseue memannos ¢ 6odou, pacmeopamu kuciom | 1,9 5

u wenoueu”

onpoc "Xumuuecxoe pasrnosecue" 1,3 5

koumpoavuas paboma ""OBP" 1,6 30

KoumpoavHas paboma "Pacmeopwvr” 1,11 25

KoHmpoavHas paboma "Knaccvl neopeanuueckux coeounenuu” 1,13 10

xoumpoavuas paboma "Cmpoenue amoma u I1C snemenmog” 1,16 5

BecoBoii kK03()(puIHEeHT 3HAYNMOCTH Pe3yJIbTATOB TEKYyIlel aTTeCTANNH 10 JJa00PATOPHBIM
3anaTusaMm -1.00

IIpomexyTouHast aTTecTALMSA 10 JAOOPATOPHBIM 3aHATHAM —HET
BecoBoii k03¢ ¢uUIIHEHT 3HAYUMOCTH Pe3yJIbTATOB MPOMEKYTOUHOI ATTECTALMHU 10
JadoparopubiM 3ausaTusM — (.00

4. Onnaiin-3auaTus: K03QUIHEHT 3HAYMMOCTH COBOKYIHBIX Pe3y/ibTATOB OHJIAWH-3aHATHI
—He NMPeAyCMOTPEHO

Texyuiasi aTTecTalus HA OHJIANH-3aHATHAX Cpoxku — | Makcumaiab

ceMecTp, | Hasl OLleHKa
yuyeOHasi | B 0ajiax
HeJ1eJIst

BecoBoii K03 GUIHEHT 3HAYUMOCTH Pe3yJIbTATOB TEKYIIEeH ATTeCTAllUH 110 OHJIAWH-
3aHATHAM -He 11PeIyCMOTPEeHO

IIpome:xxyTouHasi aTTecTANNS 110 OHJIAMH-3aHATHAM —HET
BecoBoii kK03()(puHEeHT 3HAYNMOCTH Pe3YJIbTATOB MPOMEKYTOUYHOM ATTECTAIUM 110 OHJIAWH-
3aHATHAM — He [IPeyCMOTPEeHO0

3.2. llpouenypsl TeKyliei U MPOMeKYTOUHON aTTeCTAIMM KYPCOBOii padoThI/MPOEeKTA

Tekymas arrecTanusi BbINOJIHEHHS KYPCOBOii Cpoku — cemecTp, | MakcumaiabHas
padoThI/IpPoeKTa yueOHAasi HeJleJis | olleHKA B 0ajjiax

BecoBoii ko3¢ punmeHT Tekylel aTTecTallUM BHINOJHEHUS] KYPCOBOMH padoThl/MpoeKTa— He
NpeIyCMOTPEHO

BecoBoii kK03 (puIHEeHT MPOMEKYTOYHON ATTECTALMU BHINIOJHEHUSI KYPCOBOM
PadoThI/MPOEKTA— 3AIUUTHI — He NPeIYCMOTPEHO

4. KPUTEPUN U YPOBHU OLIEHUBAHUSA PE3YJIBbTATOB OBYYEHUA 110
JAUNCHUIIVIMHE MOAYJIA

4.1. B pamkax BPC npuMeHsitoTcst yTBepKACHHBIC Ha Kadeape/MHCTUTYTe KpUTEepuH (TIPU3HAKH )
OIICHUBAHUS JOCTHKCHHI CTYJEHTOB IO TUCIUILINHE MOYJs (Tabs. 4) B paMKax KOHTPOJIBHO-
OILICHOYHBIX MEPOIPHUATHH Ha COOTBETCTBHE YyKa3aHHBIM B Tabn.l pesynbpratam OOy4eHHUs
(MHIUKAaTOpaM).

TaOmuma 4
Kpurepun oueHuBaHus y4eOHbIX JOCTHKEHU 00y4al0lIUXCs

PesyabTarhl Kpurepun oneHnBaHusi y4eOHbIX JOCTH:KEHHUI, 00y4aromuxcs Ha
0o0y4eHust COOTBETCTBHE Pe3yJabTaTaM 00y4eHHsi/ MHAUKATOPaM




3HaHusA CryneHT IeMOHCTPHUPYET 3HAHUS U IOHUMaHKE B 00J1aCTH U3YUYEHHUS Ha
YPOBHE YKa3aHHBIX MHIUKATOPOB W HEOOXOAMMBIE ISl MPOIOJKECHUS
o0y4YeHHMs W/MIM BBIOJHEHUS TPYIOBBIX (YHKIMH U JEHCTBHIA,
CBSI3aHHBIX C MPO(ECCHOHANBHON IS TETBHOCTBIO.

Ymenus CryneHT MOXET MPUMEHSATh CBOU 3HAHUS U MMOHMMaHUE B KOHTEKCTaX,

IIPE/ICTABICHHBIX B OLICHOYHBIX 3aJIaHUAX, JIEMOHCTPUPYET OCBOEHUE
YMEHHI Ha ypOBHE YKa3aHHBIX WHAUKATOPOB U HEOOXOTUMBIX IS
OPOAODKEHUS OOyUYEHUS W/WIW BBIIOJHEHUS TPYJIOBBIX (PYHKUMNA U
JICHCTBHI, CBSI3aHHBIX C MPO(EeCCHOHATBHOM JIeATEIHHOCTBIO.

OnbIT /BiIafgeHue

CTyeHT AEMOHCTPUPYET OMBIT B OOJACTH M3Y4YEHUS HAa YpOBHE
yYKa3aHHBIX WHIUKATOPOB.

Jpyrue pe3ynbTaThl

CTyAeHT AeMOHCTPUPYET OTBETCTBEHHOCTh B OCBOCHHH PE3YJIbTAaTOB
00y4YeHHs Ha YPOBHE 3aIITAHUPOBAHHBIX HHIHKATOPOB.
CtyneHT cnocoOeH BBIHOCUTH CYXKIEHUS, JeJaTh
(hopMyITHpPOBATh BEIBOJIBI B 00JIACTH U3YyYCHUS.

CTyaeHT MOXKeT coo0IIaTh MPETNoAaBaTeNto U KOJUIETaM CBOETO YPOBHS
COOCTBEHHOE TOHUMAHHUE U YMEHHS B 00JIACTH U3YYCHHUSI.

OL€CHKU U

4.2 JIns OLleHUBaHMsI YPOBHS BBINIOJIHEHUS! KpUTEpHUEB (YPOBHS JOCTHKEHHM 00ydaromuxcs npu
MIPOBEJICHNU KOHTPOJIEHO-OIIEHOYHBIX MEPONPHUATHI IO TUCHUIUTMHE MOIYJS) HCIIONB3YeTCS
yHHUBEpcaabHas mKana (Tadim. 5).

Tabmuua 5

Ikaya oueHUBaHUS JOCTHKEHHUS Pe3yJIbTATOB 00y4YeHUs1 (MHAUKATOPOB) M0 YPOBHAM

XapakTepucTHKA YPOBHEH TOCTHKEHHUS Pe3Y/JIbTATOB 00y4eHNs (MHANKATOPOB)
Ne Conep:xaHue ypoBHS IIkajia onieHUBAHUSA
n/n BBbINOJIHEHUs] KPUTEPHUS Tpaauunonnas KauecTBenHasn
OlleHUBAHUS Pe3yJIbTATOB XapaKTepUCTHKA YPOBHS XapaKTepucTH
o00y4eHHs Ka YpOBHS
(BBIMOJITHEHHOE OLIEHOYHOE
3aJaHue)
1. Pe3ynbrarel oOydeHwmst OTnu4HO 3adTeHo Bricokwuii (B)
(MHIUKATOPBI) TOCTUTHYTHI B (80-100 6ammoB)
IOJIHOM 00beMe, 3aMEUaHUll HET
2. PesynbraTsl 00y4deHus Xopouio Cpennuii (C)
(MHAMKATOPHI) B IIETIOM (60-79 6annon)
JOCTUTHYTBI, UMEIOTCSI 3aMEYaHHSI,
KOTOpBIE HE TPeOyIOT
00513aTeTLHOTO YCTPaHEHUS
3. Pe3ynbrarel oOydeHmst Y 10BIETBOPUTETHLHO [Toporogsrii (IT)
(MHIMKATOpPbI) TOCTUTHYTHI HE B (40-59 6anmnos)
MIOJIHOM Mepe, eCTh 3aMeYaHUs
4. OcBoeHHE pe3yIbTaTOB 00yUYSHUS HeynosnerBopurens He Henocrarounsiit
HE COOTBETCTBYET UHJIUKATOPAM, HO 3a4TEHO (H)
UMEIOTCS CYIIIeCTBeHHBIE OMMMOKN 1 | (MeHee 40 6amion)
3aMevaHus, Tpedyercs 1opaboTka
5. PesynbraT 00y4eHus He JOCTUTHYT, HenocratouyHo CBUIETENBCTB Her pe3ynbrara
3aJlaHue HE BBIIIOIHEHO JUIS OLICHUBAHUS




5. COJEP)KAHUE KOHTPOJIbHO-OUEHOYHBIX MEPONPHUSITUI MO
TUCIUATLITAHE MOTYJISI

5.1. Onucanue ayIUTOPHBIX KOHTPOJbHO-OLEHOYHBIX MEPONPHUATHI MO JAMCHUILINHE
MOy

5.1.1. Jlekuun

CaMocCTOATeIbHOE HW3YYCHHE TEOPETHUECKOTO MaTepuana IO TeMam/pasfenaM JEeKIUui B
COOTBETCTBUHU C cojJiepkaHreM auciuruimabl (1. 1.2. PTIJT)

5.1.2. JlabopaTopHbIe 3aHATHUS
[IpuMepHBII ITIepeyeHb TeEM
. TepmoxumMuueckre u3MepeHus
. Bnusinue paznuuHbIX (paKTOpOB Ha COCTOSIHUE XUMHUECKOTO PABHOBECHS
. DIeKTpoauTHUecKas qucconuanus. Peakinum oOMeHa B pacTBOpax 3JI€KTPOIUTOB
. 'moponns coneit
. OKHCIUTENIBHO-BOCCTAHOBUTEIBHBIE PEAKIIMM B PACTBOPAX
. B3anmopencTere MeTamuioB ¢ arpeCCUBHBIMU CPEIaMU
. DIIEKTPOXUMHUYECKAsE KOPPO3UsI METAJLIOB

0 N N L kW

. DIIEKTpOIn3
LMS-miardopma — He mpeycMOTpeHa

5.2. Onucanme BHECAYAUTOPHBIX KOHTPOJ/JIbHO-OHCHOYHBIX MepOl'lpI/lSlTl/Iﬁ H CpPEIACTB
TEKYIIEro KOHTPOJIA M0 TUCIHUIVIMHE MOAYJIsA

PaznoypoBHeBoe (nudpepeHpoBaHHOe) 00yUSHHE.
ba3zoBbIi

5.2.1. KouTpoabHas padora Ne 1

[IpumepHBIi IEpedeHb TeEM

1. Ctpoenue atoma

[IpumepHbIe 3ananus

1. Ykaxure nonoxeHnue B nepuoandecko cucreme J1.1. MenneneeBa ( Homep nepuoja,
HOMEp TPYIIIbI, [VIaBHAsI UM IOOOYHAsI MOATPYIINA) aToMa C 3apsJIoM siipa:

12

2. Ucnone3ys npaBuiio KiedkoBCKOro, paccuuranre, Kakoi I0ypOBEHb PaHbIIIE
3aI0JIHACTCS YIEKTPOHAMM:

4s 4p

3. Ilo pacnpeneneHnio BaJ€HTHBIX AIEKTPOHOB ONPENETUTE, KAKOW 3TO 3JIEMEHT, YKAXKUTE
€ro CUMBOJI ¥ HAIMUIIUTE MOJHYIO JIEKTPOHHYIO (hOpMYyITy:

6s26p4

4. Hanumure MOJHYIO 3JEKTPOHHYIO (GOpMyIly HOHA ( BEpXHUN MHIEKC 0003HAYAET 3apsi]
HOHA):

Fe2+



5. Onpenenure 3HaUEHUS TJIABHOTO U OPOUTAILHOTO KBAHTOBBIX YHCEI ISl JAHHOTO
AJIEKTPOHHOI'O YPOBHS:
5d

LMS-mmaTdopma — He mperycMOTpeHa

5.2.2. KouTpoabHas pabora Ne 2

[IpuMepHBIil epeyeHb TeM

1. OcHOBHBIE KJIacChl HEOPTaHUYECKUX BEIECTB

[IpumepHsbIe 3a1aHus

HazoBuTe kacc XuMHUECKUX COeAMHEHUH. J{11 OKCUIOB yKaXUTE XapakTep (OCHOBHOM,
KUCJIOTHBIN niau amoTtepHslit). [{ns coneil ykaxure Tum (cpenHss, KUciaas Ui OCHOBHAs).
Hanmmure Bo3moskHbIe peakiuu 3Tux coequHenuit HC1, NaOH.

Al203, H2S04, Na2CO3, P205, NiOHCI

2. Hanummre B MOJEKYJISIpHOU (hopMe ypaBHEHHs peakivii AJ1s CIEAYIOMINX MIPEeBpaIleHuUi:

Pb(NO3)2 [1 PbOHNO3 [ Pb(OH)2 [ K2PbO2

3. okaxure ampoTtepHocts Be(OH)2

LMS-mmaTdopma — He mperycMOTpeHa

5.2.3. KouTpoabHas padora Ne 3

[IpuMepHBIil epeyeHb TeM

1. OkuCANTENBHO-BOCCTAHOBUTEIbHBIE TIPOLIECCHI

[IpumepHsbIe 3axaHus

1. PaccunraiiTe cTenieHb OKMCICHHS TOJYEPKHYTHIX ATOMOB JIEMEHTOB M YKaXKUTE TOJIBKO
OKHCIIUTENb, TOJIBKO BOCCTAHOBUTENb, OKHCIUTEIb U BOCCTAHOBUTEIIb!

(CrO3)3-, MnO2, PbO2

2. Vcnionb3ys MOTEHIMANbI, YKAXKUTE aHOJI U KaTOJ| TaJIbBAaHOIAPhI, HAMUILIUTE YPABHEHUS
AQHOJ/IHOT'O U KaTOJITHOTO MPOIIECCOB, MOJICKYJISIPHOE YPAaBHEHUE PEAKIIUU KOPPO3HH:

Fe/Zn

H20 + 02

3.CocraBbTe DJICKTPOHHO-UOHHBIC CXCMbI U MOJICKYJIAPHOC YPABHCHUC PCAKIINH. Vxkaxure
OKHCJIHUTCIIb 1 BOCCTAHOBUTCIIb.

H2S + KCrO2 + H2S04 Cr2+, S
KMnO4+V2(SO4)3+H20 1 Mn0O2, VO2+

4.PaccMOTpHTE KaTOAHbIE M aHO/IHBIE MPOLIECCHI MPU 3JIEKTPOJIU3€ BOJAHBIX PACTBOPOB
BEIIECTB C MHEPTHBIMU 3JIeKTpoaamu. Paccumnraiite maccy min o0beM ( pu CTaHIAPTHBIX
YCIIOBUSIX JUIS Ta30B) MPOJIYKTOB, BBIICTSIOUINXCS HA 3JIEKTPOJIaX MPH MPOIYCKAHUU Yepes
pacTBOp Toka cuiioil 2A B TeueHun 30MHUH.

NiSO4



LMS-mnatdopma — He mpeaycMOTpeHa

5.2.4. KonrpoJsbHas padora Ne 4

IIpuMepHBIii IEpEeYeHDb TEM

1. Peakuuu B pacTBOpax 3JIEKTPOJIUTOB

IIpumepHsIe 3ananus

1. HazoBuTe Ki1acc XMMUYECKUX COSAMHEHUH, 3alUIINTE YPABHEHUS AUCCOLUALIM IS
ANEKTPOIHUTOB. J1s CITaOBIX AIIEKTPOIIMTOB 3AIUIINTE B OOIEM BHJIE BBIPAKCHUE JIJIS
KOHCTaHThI IUCCOLMALIAH.

CI20, HNO3, AI(OH)3, ZnCl12, NH4HS.

2. Ocy1iecTBUTH MpeBpalieHus ( MOJIEKYJISIPHOE U MOHHBIEC YPABHEHUS)
Ni(OH)2 (NiOH)2S04 NiSO4 Ni(OH)2

3. Ilo BuIy HOHHOTO YpaBHEHUS 3aIHCaTh MOJICKYJISIPHOE

Ca2+ + (Si03)2- = CaSiO3

4. U3 npeanoxkeHHbIX COeTUHEHHH BhIOepUTE aM(POTEPHBINA THAPOKCHUT U IOKAKHUTE €ro
aM(pOTepHOCTb. Y paBHEHHUS 3aMKUCATh B MOJIEKYJISIPHOM U HOHHOM BHUJaX.

SnO, Cu(OH)2, H2S, AI(OH)3, NiO

5. CocTaBbTe HOHHBIE U MOJIEKYJIIPHbIE YPABHEHUS PEAKIU, IPOUCXOIAIINX IPU THAPOIU3E
cosieit. Ykaxure pH pacTtBopos.

LMS-natdopma — He npeycMOTpeHa

5.2.5. lomamnss padora Ne 1

[IpumepHbIil IEpedYeHb TEM

1. 3aKOHOMEPHOCTH NPOTEKAHUS XUMHUYECKHUX IIPOLIECCOB

[TpumepHbIe 3a1aHus

1.BbIuucinTh U3MEHEHUE SHTAIBIINM, SHTPOIUH U 3Hepruu ['ndoca 11 06paTUMON peakiuu
B cTaHAapTHBIX ycinoBusax U npu T=1500K. Cnenateb BbIBOJ O BOBMOXKHOCTH IPOTEKAHUS
npsiMoi peakiuu. OnpeneiauTb TEMIEPATypy, IpU KOTOPOU yCTaHABIMBAETCS XUMUYECKOE
paBHOBECHE, pacCUNTaTh KOHCTAHThI paBHOBECHSI IIPU CTaHAApTHBIX ycnoBusax u T=1500K.
[TocTpouts rpaduk 3aBucumoctu AG=f(T). Yka3zaTs Ha rpaduxe 00JaCTH MPOTEKAHUS TPSIMOU U
00paTHOI peakIuii.

Homep BapuanTa

1 2Mg(t) + CO2(r) = 2MgO(T) + C(rpadur)

2. XUMUYEeCKOE paBHOBECUE



3ananue 1 Hanumumre maTematnyeckoe BoipakeHne Kc (KOHCTaHThl XUMUYECKOTO
paBHOBECHS) ISl OOPATUMBIX PEaKIIUH.

3ananue 2 YKaKuTe HallpaBJIeHUE CMEIICHUS] PaBHOBECHUS MTPU U3MEHEHHUH YCIOBUI:

a) P YMEHBIIIEHUH MapIUATBHOTO TaBJICHUSI OJTHOTO U3 MCXOJIHBIX Ta3000pa3HbIX BEIIECTB;

0) MOHWKEHUH JaBJICHUS;

B) TIOBBIIICHUH TEMITEPATYPHI.

Homep
BapUaHTa Y paBHEHUE PEAKLIUU DHO, x/I>x/Mo1nb
1. 2N20 (r) + O2 (r) =4NO (1) 196

LMS-mnatdopma — He mpeaycMOTpeHa

5.2.6. lomamusisi padora Ne 2

[IpuMepHBIii IEpeyeHs TeM

1. Peakuuu B pacTBOpax 3JIEKTPOJIUTOB

[IpumepHsbIe 3ananus

HazoBure knacc xumuueckux coequHeHU. /1 OKCH0B yKaKUTe XapakTep (OCHOBHOM,
KHUCJIOTHBIN nian am@orepHbi). [l conelt ykaxkure THI (CpeHsis, Kuciaasi UM OCHOBHAs).
3anuiuTe ypaBHEHHsI JUCCOLMALIUHU 3JIEKTPOJIUTOB.

CI20, HNO3, Al(OH)3, ZnCl12, NH4HS.

2.Hanmmmure MOJIEKYJISIPHBIE M HOHHBIE YPABHEHUS BO3MOKHBIX PEAKLUI ITPEATIOKEHHBIX
coeaunenuii ¢ pactsopom HCl u NaOH, a taxxe ¢ H20.

Al203, H2S04, Na2CO0O3, P205, NiOHCI

3. Onpenenure Kjacc HEOPraHMYECKOro coenHenus.. Hanummure ypaBHeHue ero
nucconanuu. st cnabbIX 3JIEKTPOIMTOB 3aMUIINTE B OOIIEM BH/IE BHIPAKEHUE JJIS1 KOHCTAHTHI
JUCCOLUALNH.

NiOHCI, NiBr2, NaH2PO4, HBr, Ni(OH)2

4. Hanmmwte B MOJIEKYJIIPHOM U HOHHOM (hopMax ypaBHEHHS PEAKITUHN TSI CIICTYFOIITNX
MIPEBPAILCHUI:

CrOHCI2 [J CrCI3 [ Cr(OH)3 [J CrOHSO4

5.I1o 3a1aHHBIM MOHHBIM YPAaBHEHUSM HAIIMIIMTE COOTBETCTBYIOIINE MOJIEKYJISIPHBIE:

H++ CO32- = HCO3-

6. 3aganue 1. Hamumure B MOJIEKYJIIPHOM M MOHHOM (hopMax ypaBHEHMS THIPOJIN3A COJICH,
yKakuTe 3HaueHus pH pacTBOpoB 3TUX coJeii (0oblne nim MeHbIIe 7).

3amanue 2. Hanmmmure B MOJNEKYIISIPHOW ¥ HOHHOH (popMax ypaBHEHHS PeaKIMii COBMECTHOTO
TUAPOIIN3A COJIEH.

1.AICI3, NaHCO3, CaClI2

2.6.Na2S + AICI3

LMS-nnatdopma — He nperycMOTpeHa

5.2.7. Jlomamusisi padora Ne 3
[IpumepHbIii IEpedyeHb TEM
1. OKUCTUTENHEHO-BOCCTAHOBUTEIbHBIE TIPOIECCHI
[IpumepHbie 3ananus
1. «OKHCIUTENBEHO-BOCCTAHOBUTEINIBHBIE ITPOLIECCHI»

10



[IpumepHble 3ananus

1. Ykaxure cTeneHb OKUCICHUS aTOMOB MOAUYEPKHYTHIX AJIEMEHTOB M (PYHKIINH YKa3aHHBIX
aTOMOB B OKHCJIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIHUAX: TOJIBKO OKUCIUTENb, TOJIBKO
BOCCTAaHOBUTEIb, U OKUCIIUTENb, U BOCCTAHOBUTEIIb.

CrO331], MnO2, PbO2, Cr2072!]

2. CocTaBbTe 2JEKTPOHHO-UOHHBIE CXEMBI M MOJIEKYJIIPHOE YPaBHEHUE PEaKIIUU. Y KaXUTe
OKHCJINTENb U BOCCTAHOBUTEb.

KCIO3 + 12 + H20 [1 10311, C11J

KCrO2 + Br2 + KOH L[] Brll, CrO42[]

H2S + KCrO2 + H2S04 — Cr3+,S

3. Mcnonp3ys 3Ha4eHMsI MOTEHIMAIIOB TOMUILNTE YPaBHEHUS IPEAJIOKEHHBIX PEAKIIUM
METOJIOM 3JIEKTPOHHO-MOHHOTO OanaHca. /st peakuuii MeTayuioB ¢ KoHIeHTpupoBanHoit H2S04
1 HNO3 3HaueHne noTeHnumana OKUCINUTENS IPUMUTE paBHbIM 1 B.

Co + HNO3 pas06. [

Na + H20 [

Be+ NaOH+ H20 + O2[]

4. Vcrionb3ys NOTEHLIMAIBI, YKa)KUTE aHOJ M KaTOJ| rajbBaHOINAPBl, HAIIMILINUTE YPaBHEHUS
AQHOJIHOT'O U KaTOJHOTO IIPOLIECCOB, MOJIEKYJIIPHOE YPABHEHUE PEAKIUU KOPPO3HH

Fe/Zn
H20 + O2

5. PaccMoTpuTe KaTOJHBIE M @HOHBIE MPOLIECCHI MPH IEKTPOJIU3E BOJHBIX PACTBOPOB
BEIIIECTB C MHEPTHBIMU 3JIeKTpoaMu. J[JIs1 OAHOTO U3 BELIECTB paccuUTaiiTe Maccy MM 00beM
(Ipu HOPMANBHBIX YCIOBUSAX JJISl TA30B) MIPOAYKTOB, BBIICIMUBIINXCS Ha AJIEKTPOAAX MPU
IIPOIyCKaHUM Yepe3 pacTBOp B TeueHue | yaca Toka cuiioit 3 A.

LiBr, HCI

LMS-mnatdopma — He mperycMOTpeHa

5.3. Onucanne KOHTPOJILHO-OLIEHOYHBIX MEPONIPUATHI MPOMEKYTOYHOT0 KOHTPOJIS 10
AUCHMILIHHE MOAYJIS

5.3.1. Dk3amen

Crnucok mpuMepHBIX BOIIPOCOB

1. DHepreTnka XUMHUYECKUX npoueccoB. TemnoBoii agpdexT peakuuu. TepmoxuMudeckue
ypaBHeHMs. CTaHIapTHas SHTAJIBIUS 00pa30BaHUs XUMUYECKUX COETUHEHUI

2. 3axoH ['ecca. OCHOBBI TEPMOXUMHUYECKUX pacueToB. DaKkTOpPbI, ONpenesaIonIne
BO3MO>KHOCTbh CAMOIIPOM3BOJIBHOIO TPOTEKAHNS XUMUUECKON peaKLuu

3. DOHTpomnus cucteMsl. MI3mMeHeHre SHTponuu B Xoj€e peakiuu. CTaHgapTHas SHTPOIUS
BElIECTBA. DHTAJIbIUIHBINA U SHTPOIIUNUHBIN (PaKTOPBI

4. Oueprus ['n66ca. BnustHue Temnepatypsl Ha HarpaBlieHHe peakuuu. Pacuer ctangapTHON
sHeprun [ m66ca XUMHUYECKON peakIuu

5. CkopocTh xuMHUYeCKUX peaknnid. CKOPOCTh peaKIIMKM B TOMOT€HHBIX U T€TE€POreHHbIX
cUcCTeMax. BiysiHMe KOHLEHTpaluy pearupyomux BEMECTB HA CKOPOCTh XMMHUYECKON pPEeaKLInH.
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Kunernueckue ypaBHEHHs. DJIEMEHTapHbIE pEaKLUU. 3aKOH AEMCTBYIOLIUX Macc AJIs
AJIEMEHTAapHbIX peakiuil. Koncranrta ckopoctu

6. BnusiHue aBiaeHus Ha CKOPOCTh peaklMid, UAYIINX C y4yacTHeM ra3oB. BiusHue
TEMIEPATYpPbl HA CKOPOCTh PEAKIMK. DHEPIUs aKTUBallMU. Y paBHeHHE AppeHuyca. BnusHue
KaTaqn3aTopa Ha CKOPOCTh XUMUYECKUX PEAKIUN

7. Xumuueckoe paBHoBecue. OOpaTumble 1 HeoOpaTuMble peakiuu. [loHsATHE XUMUYECKOTO
paBHOBECHs. 3aKOH JEHCTBYIOIIUX MACC Ul XUMHUYECKOro paBHOBecHs. KoHCTaHTa paBHOBECHS
U ee (U3NUecKuil cMbICI. JlMHAaMUYEeCKUI XxapakTep XUMHUYECKOro paBHoBecusi. KoncTanTta
paBHOBecHs U TTTyOWHA IPOTEKAHUSI XUMUUYECKOH peakuuu. [IpuMeHnenune 3akoHa 1eHCTBYIOMINX
Macc Ul OIIPEACIICHHs BO3MOKHOIO HalpasiieHus peakuyuu. KoHncranra paBHOBecHs IS
peakLuil ¢ y4aCTUEM T'a30B

8. Ilpunnuun Jle [latense. BnusHue BHEMHUX (aKTOPOB (TeMIIEpaTypbl, KOHIIEHTPALUH
KOMIIOHEHTOB CHCTEMBI, JaBJICHUS, KATaJIM3aTOPOB) Ha COCTOSIHUE XUMUYECKOTO PAaBHOBECHS

9. PacTBOpBI 25IeKTPOIUTOB. Teopust 3NEKTPOIUTHYECKON nucconanuu. CTeneHb
JUCCOLMAIUH, €€ 3aBUCUMOCTh OT TeMIIEpaTyphl U KOHIIEHTPAIMH, CIIOCOOBI OIPE/ICIICHUS.
CnaOsle snexTponuThl. KOHCTaHTa 371eKTPOIUTHYECKOM TUCCOLMaliug

10. Monnoe npousBenenne Boasl. Bogopoausiit mokazarens. ['uaponus coneil. Koncranta u
CTEIEeHb IMApoNIn3a. BiausHue TeMiiepaTypbl U KOHLIEHTPALMY HA CTEIIEHb THAPOIIN3a

11. KopryckyisipHO-BOJIHOBBIE CBOICTBA MaTepUaJIbHBIX YacTHUll. KBaHTOBO-MeXaHUUECKas
npupoaa aroma. KBaHtoBbie uncia. ATOMHBIE OpOUTAIH. DJIEKTPOHHBIE YPOBHU U TIOAYPOBHHU.
MHoroanektponssie aromsl. [IpuHnun Muanmyma sHeprud. [Ipuanun [Taynu. [Ipasuio I'yHna.
DIIEKTPOHHOE CTPOEHUE aTOMOB 3JIEMEHTOB B CBSI3U C UX MOJOKEHUEM B IEPUOINIECKON
CUCTEME: S-, p-, d-, f-ameMenThl. CTpYKTYypa NepUoOINIECKON CUCTEMBI (TIEPUOJIBI, TPYTIIHI,
noArpymnmnsl). [IpyunHa nepuoIn4HOCTH CBOUCTB 371€MEHTOB. OCHOBHBIE aTOMHbBIE
XapaKTEPUCTUKH JIEMEHTOB U OCOOCHHOCTU UX U3MEHEHHUs B IIEPUOJUUECKON cUCTEME

12. Metoa MonekymsipHbix opoutaneit. Crenens okucneHus. [Ipupoaa okucauTensHO-
BOCCTAHOBUTEJIBHBIX ITpoLecCOB. [IpoCThIE U CI0KHBIE BELIECTBA B KAUECTBE OKUCIIUTENICH U
BOCCTaHOBUTENENW. OCHOBHBIE TUIIBI OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX peakiuil. CTerneHb
okucienus. Okucaurens 1 BocctaHoBuTeab. OBP B BoanbIx pactBopax. [Ipunnun
3JIEKTPOHHOTO OajaHca

13. TlonsiTue 06 3nexkTpoJHOM noTeHuuasne. Bogoponusiii anextpoa. CrangapTHble
3JIEKTPOJIHBIE TIOTEHIIMAIIBI METAJUIOB U APYTMX OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX CUCTEM

14. HanpaBneHne OKACIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKINN. 3aBUCUMOCTD 2JIEKTPOJHOTO
NOTEHLIMAIa OT KOHLIEHTPALMK U TeMIepaTypel. Y paBHeHne HepHera. Pa3HOCTh IOTEHIIMATIOB,
YCJIOBHE CAMOIIPOU3BOJIBHOTO IIpoTekanust OBP

15. BzaumoelicTBrE METAJIJIOB C BOJIOM, KHCIOTAMH M IIIeJIOYaMH

16. Koppo3sust meTaiioB

17. DnekTponn3 pacTBOPOB, PACILIABOB COJICH

LMS-mmaTdopma — He mpeycCMOTpeHa

5.4 Copep:xaHue KOHTPOJIbHO-OLCHOYHBIX MEPONIPUATHI 110 HANIPABJICHUAM
BOCIIUTATEIbHOM /1€ TeTbHOCTH

Hampasnenune Bun TexHonorus KoMreTeH Pesynbrar KonTposbHo-
BOCIIUTATEIbHOW | BOCIMTATEIBHOW | BOCIMTATEIBHOU st BI OLICHOYHbIE
JESITEIBHOCTH JESTEIBHOCTH JESITEIIBHOCTH o0yuyeHus MeponpusiTUst
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Texuomorus

OIIK-1

-1

Jomarnsis pabota

MHOBBIIICHUS No ]
KOMMYHHUKATHUBHO Jomarmnusist pabota
npodopueHTanuo | i No 2
HHasl KOMIICTCHTHOCTH JomarmnHsist pabota
eATeJILHOCTD TexHomorus Ne 3
I[eJICHAIIpaBJICHHA | (P OPMUPOBAHUS JlabopaTopHbie
[Ipodeccuonanpu | st pabota ¢ YBEPEHHOCTH U 3aHITHS
0€ BOCIIUTAHUE uHpopManuei TOTOBHOCTH K Jlexuun
st CaMOCTOSITEILHOM
WCIIOJIb30BAHUA B | YCIIELIHOM
MPaKTUYECKHUX po¢eCCUOHATBH
LETSIX Ol JIeSTEIbHOCTU
TexHomorus
CaMOCTOSTEIbLHOMI
paboThHI
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