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1 OBIIAS XAPAKTEPHUCTHUKA PABOYEIl TIPOTPAMMBI YYEBHOM
TACIATITAHBI

1.1 Ieab 1 MeCTO IUCHUILIUHBI B CTPYKTYpPe 00pa30BaTeibHOI NMPOorpaMMbl

PaGouass mporpamMmma yueOHOW IUCHUIUITMHBI «Du3nuecKas XUMHUS) SBISCTCS YacThiO
MporpaMMbl  MOJATOTOBKH  CICIHMAJIMCTOB  CPEAHET0 3BeHa 1o cnenuanbHocTH — 22.02.08
MeTannyprudeckoe mpou3BOACTBO (IO BUIAM MPOHM3BOACTBA). Pabouas mporpamMma coctaBiieHa s
O4YHOH (HhOpPMBI OOYUECHUS.

Lenb mucHuIuIMHEL: GOPMUPOBAHUE Y CTYECHTOB MPEACTABICHUE O B3AUMOCBSI3H (PU3NICCKUX U
XUMHUYECKUX IMPOIIECCOB, U3YUCHHE TEOPETHUECKUX M HKCIEPUMEHTAIbHBIX METOJIOB, HAIIPABIEHHBIX
Ha YCTaHOBJICHHUE 3aKOHOMEPHOCTEH XWMHYECKHX PEAKIMA W COMYTCTBYIONIUX WM (PU3NISCKUX
SIBJICHUH; TOJIyueHUE 3HAHUN MO QyHIAMEHTaJbHBIM 3aKOHaM (PU3NYECKOW XUMHUHU U MPAKTUYECKUX
HABBIKOB X TPUMCHCHUSI.

Jucuuninza «Duznyeckas XUMUS» BKJIIOUEHA B BapUATHUBHYIO 4acThb
«oOuienpoecCHOHANBHOTO  MHKJIA»  00pa3oBaTeNbHON  MPOrpaMMbl [0 HANpaBIEHHOCTH
Mertannyprus 4epHBIX MeTauioB, Qopmupyemoir moxn 3ampoc [IAO  «Marnutoropckuii
MeTaymTyprudeckuid komouHat», OO0 «MexaHOPEeMOHTHBIH KOMILICKC).

1.2 llepeyens MJIAHUPYEMBIX Pe3yJIbTATOB OCBOCHHS THCIMIJIMHBI

ConeprxaHue AMCUUIUIMHBI OPUEHTUPOBAHO Ha MOJTOTOBKY O0YYalOIIUXCs K OCBOCHUIO BUIOB
NESTEIbHOCTH TpPOrpamMMbl MOJTOTOBKM CIIELUAINCTOB CPEJHEro 3BEHa M0 CHEUAIbHOCTH H
OBJIA/ICHUIO CJIEAYIOIIHUMU NPOPECCUOHATBHBIMU U OOIIMMHU KOMITETEHLIUSAMMU:

[1IK 2.3. BecTn TEXHOJIOTMYECKHI MPOILECC MPOU3BOJCTBA YEPHBIX METAJIIOB B COOTBETCTBHH C
TpeOOBAHUAMU TEXHOJIOTUYECKON MHCTPYKIHUH;

I[IK 2.4. KoHTponupoBaTh HapaMeTpbl TEXHOJOTHYECKOTO IpoIecca MPOU3BOJACTBA UYEPHBIX
METaJIJIOB;

OK 01. Bribupats criocoObl penienus 3aaa4 npohecCHOHABHON JAEATEIIbHOCTH MPHUMEHUTEIFHO
K pa3jIM4HbIM KOHTEKCTAM;

OK 03. IInanupoBaThb M peaJn30BbIBaTh COOCTBEHHOE MpOo(decCHOHATbHOE M JIMYHOCTHOE
pa3BUTHE, NPEANPUHUMATEIIBCKYIO JEATEIILHOCTh B MPOGECCHOHATBLHON cdepe, UCIONb30BaTh 3HAHUS
10 MPaBOBON U (PMHAHCOBOM TPAMOTHOCTH B PA3JIMYHbIX KU3HEHHBIX CUTYaIHX.

Pe3ynprarbl OCBOEGHMS NHMCHMIUIMHBI COOTHOCATCSA C IUIAHUPYEMBIMH DPE3YJIbTaTaMH OCBOCHMS
o0pa3oBaTenbHON MPOTrpaMMBl, ipezcTaBiaeHHoi B pa3zaene 4 TIIICC3.
TpebGoBaHMsl K pe3ynbTaTaM OCBOCHHUS TUCIUILINHBI

Pe3yabTarTnl 0CBOCHHS

Wupexe UK YmMmeer 3unaer
IIK 2.3.1 Bener | Y 1 paccuuThiBaTh | 31 1 TEOpETUYECKUE OCHOBBI
TEXHOJIOTHUCCKUH nporecc | KodphUIueHT INIOTHOCTH | XUMHYECKUX u ¢buzuko-
MIPOU3BOJICTBA YEPHBIX | PACTBOpPa U TOBEPXHOCTHOTO | XUMHUYECKUX MPOIIECCOB,
METaJJIOB B COOTBETCTBUU C | HATSKCHUS KHIKOCTH, JIeKAITUX B OCHOBE
TpeOoBaHUAMU Vi 2 pacCUUTHIBATH | METAJLUIYPIUYECKOIO
TEXHOJIOTUYECKONH MHCTPYKIUHU | KOAPDUITUEHT BSI3KOCTHU | MIPOU3BOJICTBA;

KHUJKOCTH  TpPU  BIUSHUU
pa3HOi TeMIIeparTypsl,

Vi 3 paccUnTHIBATH
KOJIMYECTBO TEIIOTHI B
pe3yNbTaTe peakliuu;

Y1 4 paccunThiBaTh KOHCTaHTY
CKOPOCTH U SHEPTUU
aKTUBAIHH;

Y 5 onpenenste napameTpsl
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KaTaJm3a;
Yan 6 omnpenensits (akTophl,
BIMSIONINE  HAa  CKOPOCTh

peaxkuuy,

Y1 7 paccuuThIBaTh MOJISIPHYIO
Maccy pu IIOMOLIHA
KPUOCKOIINY,;

Y 8 ompenenits ¢axTophl,
BITUSIOLINE Ha opor
KOAryJisiLuy,

Yn 9 aHamu3upoBaTh COCTaB
razoB M  ONPENEIsATh  UX

XUMHUYCCKUC CBOﬁCTBa,
MMPpOBOAUTH PacuCThL JJISL
OIMpeCACIICHUA O6’B€Ma,

aHATM3UPOBATh PE3YIIbTATHI
pacyeToB M JiejaTh BBIBOJBI O
HauboJee 3¢ HEKTUBHBIX
crocobax HCIIO0Ib30BaAHUS
ra30B JIJIs KOHKPETHBIX IIEIIeH;

VY 10 paccunuThIBaTh TEIIOBOM

ekt peaKIuu u
AHAIM3UPOBATH  BO3MOXXHOCTH
POTCKAHHUS peakiuii

TEXHOJIOTUYECKOI0 MpoLecca,
¥Yn 11 paccuuThiBaTh CKOPOCTh
peakuMu W aHaJU3UPOBATh

BO3MOYKHOCTH POTEKAHUS
peakuui TEXHOJIOTHYECKOTO
nporecca,

VYn 12 dyutaTh auarpamMmbl
COCTOSTHUS BELIECTB U
AQHAJIU3UPOBATh BO3MOXKHOCTHU
IIPOTEKAHUS peakuuin
TEXHOJIOTHYECKOI0 MpoLecca,;
Y 13 paccuUMTHIBATH
KOHIIEHTpAllUu PacTBOPOB, JJIS
IIPABUJIBHOTO ux
IIPUTOTOBJICHMS,

Y 14 paccuUMTHIBATH
AIIEKTPONPOBOIHOCTD

pacTBOPOB  DJIEKTPOJIUTOB U
AQHAJIU3UPOBATh  BO3MOXKHOCTH
[IPOTEKaHUs peaxkuui
TEXHOJIOTHYECKOI0 MPOLECCa,;

¥Yan 15 nwucare 53I€KTpoau3
pacTBOPOB M PacCIUIaBOB COJIEU
Y aHAJIU3UPOBATh BO3MOXXHOCTH
MIPOTEKAHUSA peakuuii
TEXHOJOTMYECKOr0 IIPOLECcCa,;

VY 16 onpenensate nmapameTpsl
JUCIIEPCHBIX CUCTEM u
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AHAJIU3UPOBATE BO3MOXHOCTH
TCXHOJIOTMYCCKOIo Iponecca,

[IK 241 Kontponupyer
napaMeTpsl TEXHOJIOTHYECKOTO
nporiecca MIPOU3BOJICTBA

YCPHBIX MCTAJIJIOB

Vn 1 paccUuTHIBATH
KOdpUITUEHT MJIOTHOCTHU
pacTBOpa M TOBEPXHOCTHOTO
HATSHDKCHUS JKMIKOCTH;

Vn 2 paccUuTHIBATH
KOdpUITUEHT BSI3KOCTHU
JKUIKOCTH npu BIIMSHUU
pa3HOU TeMIlepaTyphl,

Vn 3 paccUuTHIBATH
KOJIMYECTBO TEILJIOThI B

pe3ynbTaTe peakiuu,

V1 4 paccuuThiBaTh KOHCTAHTY
CKOpOCTH u SHEPIruu
aKTUBAIUH;

Yo 5 omnpenensatrs napameTrpsl
KaTaJln3a,

Yn 6 omnpenenarts (GakTopsl,

BIIHSTFOIIIE Ha CKOpPOCTh
peaxiuu,

V1 7 paccuuThIBaTh MOJSIPHYIO
Maccy npu MTOMOIIA
KPHOCKOIIHH,

Yn 8 onpeaensats (axTopsl,
BIIHSTFOIIIE Ha opor
KOAryJIsIuH,

VYn 9 ananu3upoBaTh COCTaB
ra3oB M  ONpeAeisaTh  UX
XUMHYECKHE CBOMCTBA,
OPOBOJIUTH  pacyeTsl Ul
onpeeeHus o0BeMa,
aHaAJTM3UPOBATh pe3yibTaThl
pacyeToB M JeiaTh BBIBOJABI O
Haunbosee 3¢ EKTUBHBIX
criocobax HCIOJIb30BaHUS

ra3oB ISl KOHKPETHBIX 1LIeJIeH;
VY1 10 paccuuThIBaTh TEIJIOBOM

abdext peakiuu u
AQHAIN3UPOBATh  BO3MOXHOCTHU
[IPOTEKAHUs peaknui

TEXHOJIOTHYECKOI0 MpoLecca;
VY 11 paccuutsiBaTh CKOPOCTh

peakuuMu U aHaJIU3UpPOBaTh
BO3MOKHOCTH MPOTEKaHUS
peakuuit TEXHOJIOTHYECKOT'O
npouecca;

VYn 12 uurate auarpaMmbl
COCTOSIHHS BEIIECTB Hu
aHAJIM3UPOBATh BO3MOXXHOCTH
MIPOTEKAHUsA peakuuii

TCXHOJIOTMYCCKOI'0 IIPOIICCCa,

31 1 TeopeTHuyecKUe OCHOBBI

XUMHUYECKUX u ¢usuko-
XUMHAYECKHX MPOIIECCOB,
JeXKAINX B OCHOBE
METaJTypru4ecKOro
MIPOU3BOJICTBA;
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Vn 13 paccUuTHIBATH
KOHHGHTpaL[I/II/I paCTB OpOB, JUIA

MIPaBUILHOTO X
MIPUTOTOBJICHUS;

Vn 14 paccUuTHIBATH
AJIEKTPONPOBOAHOCTD
pPacTBOPOB  DJIGKTPOJUTOB U
aHAJIM3UPOBATh  BO3MOXXHOCTH
MIPOTEKAHUS peakuuii
TEXHOJIOTMYECKOTO MPOoIecca,;
Yn 15 nucate 3IEKTpOIU3

pacTBOPOB M PACILIABOB COJEH
U QHAJIM3UPOBATH BO3MOXKHOCTH
[IPOTEKAHUS peakuui
TEXHOJIOTUYECKOT0 Ipolecca,;

VYn 16 onpenenars napamerpsl
JMCTIEPCHBIX cCHCTEM U
AQHAIU3UPOBATh BO3MOXHOCTHU
TEXHOJIOTUYECKOr0 MpoLecca,;

OK 01.1 Omnpenenser
npodeccuoHanbHyI0 3a7a4y C
y4eTOM TPO(PEeCCHOHATBHOTO U
COLIUAJILHOTO KOHTEKCTAa,
COCTABJIACT IUIAH EUCTBUM IS
e pelieHus], peanusyer ero, B

Yo 01.02  anHanu3upoBath
3ajauy W/WiaM  TpodiieMy U
BBIJICJIATH €€ COCTABHBIC YaCTH,

TOM qyucie c y4€TOM

U3MEHSIIOIIUXCS  YCIOBUHM, U

OLICHUBAET pe3yabTaThI

pemieHust  npodeccuoHaTbHON

3aJ1a4uu

OK 01.3  [JlemoHncrpupyer | Yo 01.09 BIAAETh | 30 01.04 AITOPUTMBI

HaBBIKH paboThI B | aKTyaJbHBIMH METOJAaMH | BBITTOJITHEHHS pabot B

npodeccuoHaIbHON U | paboThl B IPpOQeCcCHOHATBHOM U | MPO(PECCHOHATBHON U CMEXHBIX

CMEXHBIX chepax CMEXHBIX chepax; o0racTsx;
30 01.05 meronel paboThl B
PO eCCUOHAIBHONU U CMEKHBIX
cdepax;

OK 03.1 Bnageer | Yo 03.02 IPUMEHATH | 30 03.02 COBPEMEHHYIO

coJiepKaHueM aKTyaJbHOH | COBPEMEHHYIO HAYYHYIO | HAYYHYIO U IPO(EeCCHOHATIBHYIO

HOPMAaTHBHO-TIPABOBOM poeCCHOHATBEHYIO TEPMHUHOJIOTHIO;

JTOKYMEHTaIH B | TEPMUHOJIOTHIO;

npo¢eCcCHOHATBHON

NeSTeNbHOCTH,  COBPEMEHHOH

Hay9HOH  TMPOdeCcCHOHATHHOU

TEPMUHOJIOTUEH

1.3 O0ocHoBaHMe YacoB y4eOHOI JUCHMILIMHBI B PAMKAX BADHATHBHON 4YacTH

Kypc BBeneH 1o 3anpocy npeamnpusITis 10 CIEAYOIMNM MPUYNHAM:

— XUMHS O0€cleuyrBaeT HAy4YHYI0 OCHOBY JJISi METaJUTypruH, TOHUMaHHE XHUMHUYECKHX
IIPOLIECCOB, JIEKAIIMX B OCHOBE METAJUIyPIMHM, B TOM YHCJE IOJYYEHHUS METAUIOB U3 PYyA U HX

00paboTKH;
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— XHMMHMs TO3BOJISIET IOHATh W KOHTPOJIMPOBATH XUMHUYECKHE IPOLECCHI, MPOUCXOIAIINE B
METAJITyPrUYECKUX I€Yax, YTO BIMAECT Ha KA4YECTBO U CBOMCTBA MOJIy4a€MbIX METAIIJIOB;

— XMMHMYECKHE 3HAHHs IO3BOJIAIOT ONTHUMHU3UPOBATh IIPOLECCHl IOJYYEHHs METAJLIOB,
YMEHBUIUTD 3aTPATHI U YIYYIIUTh 3((EKTUBHOCTH MPOU3BOCTBA;

— XMMWYECKHE aHaIu3bl IO3BOJIAIOT KOHTPOJIMPOBATH COCTAaB M KAadeCTBO IIOJy4aeMbIX
METaJUIOB, 00ecreunBasl UX COOTBETCTBUE CTaHAapTaM.

Bcero akanemuueckux 4yacoB y4eOHOW AMCHUIUIMHBI B paMKaxX BapHaTUBHON 4acTH: 48 4acos.
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2 CTPYKTYPA U COJAEP)KAHUE YYEFHOU JUCHUILIAHBI

2.1 TpynoeMKOCTh OCBOEHUSI I CHUIIJIMHBI

. B T.4. B oopMme

HaumMeHoBaHHUe COCTABHBIX YacTeid M

O0Bem B yacax NMPaKTHYECKOM

AUCHUTLTHHBI
NMOJITOTOBKH

TEOPETHYCCKHUE 3aHATHS (JISKIIMH, YPOKH) 16 0
MPAKTUYECKHUE 3aHATHS 16 0
J1a00paTOPHBIE 3aHITHS 16 16
KypcoBasi paboTa (IpoeKT) HE MPEAYCMOTPEHO 0
CcaMOCTOATENIbHAs padoTa 4 0
MIPOMEXKYTOUHASI aTTECTAIUS 0 0

dopma IpOMEKYTOUHOU aTTECTAINH - OuhhepeHyuposanHvlii 3auem
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2.2 TemaTnyeckuii MJIaH U cojiep:KaHue Y4eOHOH THCHUTIINHBI

O0beM, akaj.

9/ B TOM
quciae B Koant
HaumeHoBaHue pa3ieioB Conep:kanue y4eOHOro MaTepuasa u bopme Kox UK 0CBaHWBaeMbIX
H TeM (opMBbI OpraHu3anMu AesiTeJIbHOCTH 00y4al0IINXCS p . IIK, OK 3JIEMEHTOB
NPAKTHYECKO .
KOMIIeTeHIHii
MOATOTOBKH,
aKaj.4.
1 2 3 4 5
PA3JIEJI 1 TEOPETUYECKHME OCHOBbI XUMHYECKHUX ITPOIIECCOB, 40/14
JEXAIINUX B OCHOBE METAJIUTYPITUYECKOI'O TIPOU3BO/ICTBA
Tema 1.1 Moaekyasipuo- | Conep:kanue yueOHOro MmarepuaJia 12/4
KUHEeTHYeCKasl TeOpus Lemn, 3amaum, coaepKaHWE AUCUUIUIMHBL, €€ CBS3b C 4/0 IIK 2.3.1 301
arperaTHoOro COCTOAHUA | APYyTMMM  XUMHYECKUMHU  AUCHUIUIMHAMHU.  3Hauy€HUe IIK 2.4.1 30 01.04
BellecTBa JUCHUIUIMHBL  JUIl  TOHATHUS  TEOPETUYECKHMX  OCHOB OK01.3 30 01.05
TEXHOJIOTHYECKUX MPOLIECCOB KOKCOBaHUS, B OK 03.1 30 03.02

HCIOJIb30BaHUU (U3UKO-XMMHMUYECKUX METO/0B aHaJu3a.
JocTwkeHust (GU3NYECKOM M KOJUIOMJAHOM XUMHUHM Ha
COBPEMEHHOM JTalle ¥ HaIpaBJICHUS ee pa3BuTHs. Mcropus
pa3BUTHS IMpeJCTaBIeHUH 00 arome. DJIEKTPOHHAs TEOpHUs
CTpPOEHHMSI aTOMa C TOYKHM 3PEHHUS] KBAHTOBOW (PUBHKH.
IIpocTsle M ciOKHBIE BewiecTBa. ['a3pl ¢ TOYKU 3pEHHUS
MOJIEKYJISIPHO-KUHETHYECKOM Teopun (MKT). MaeanbHblit
ra3. OCHOBHbIE 3aKOHBl UJCANBHBIX Tra3oB: bois-
Mapuorra,  I'eii-JIroccaka,  ABoraapo.  YpaBHEHHE
Menpeneesa. ['azoBast nocrosiHHas. OCHOBHBIE OJIOKECHHUS
MOJIEKYJIIPHO-KMHETUYECKOW JHEpruu. YpaBHeHune Ban-
nep-Baanbca. M3orepMmbl Uil UACAIBHBIX M PEAIBHBIX
razoB. CxmxkeHne ra3oB. Kpurnueckas temmeparypa.
OOmiee u mapruaibHOE JaBJieHUE ra3oB. 3akoH JlanbToHa.
XapakTepucTrKa )KUJIKOro cocTossHUs. OCHOBHBIE CBOMCTBA
KUIKOCTEH:  IOBEPXHOCTHOE  HATSDKEHHE,  BSI3KOCTb,
IUIOTHOCTh.  McmapeHue W KHUIEHHE  JKHJIKOCTEH.
XapakTepHucTuKa TBEpIOTro cocTosiHus: Kpucrammmueckas u
amopdHas crtpykrypa. KpuBble HarpeBa M OXJIQXJEHHsL.
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Tenmora IUIABJICHUS, KpHUCTaJlJIM3alluu. OCHOBHBIE THIIBI
KPpUCTANINYCCKUX PCHICTOK

B ToM unciie 1a00PATOPHBIX M MPAKTHYECKUX 3aHATHIA 6/4

Jlaboparopuoe 3amsitne Nel. OmpeneneHue IIIOTHOCTH, 2/2 IK 2.3.1 Ynl

MOBEPXHOCTHOTO HATSKEHUS AKUJKOCTH WJIM PACTBOPOB IIK 2.4.1 Y0 01.02
OK 01.1 Y0 01.09
OK01.3 Yo 03.02
OK 03.1

Jlaboparopuoe 3anstue No2. Omnpenenenue KodPQPUIeHTa 212 K 2.3.1 Vo2

JTUHAMUAYECKON BSI3KOCTH BHUCKO3UMETPHUUYECKUM METOIOM, [IK 2.4.1 Vo0 01.02

CTEIIEHU BIIMSHUSA TEMIEpaTypbl M KOHLIEHTpAlUMU Ha OK 01.1 Y0 01.09

BSI3KOCTb JKUJIKOCTH OK01.3 VYo 03.02
OK 03.1

[Ipaktnyeckoe  3amsarue  Nel. Pacwer mapamerpoB 2/0 IK 2.3.1 Yn9

WJIeJIbHBIX U peajbHbIX Ta30B. ['a30BbIe 3aKOHBI IIK 2.4.1 Vo0 01.02
OK 01.1 Yo 01.09
OK 01.3 Yo 03.02
OK 03.1

CamocTtosiTe1bHas padora 2/0

Pemrenue 3a1a4 Ha Ta30BbIC 3aKOHBI 2/0 IIK 2.3.1 Yn9
[IK 2.4.1 Yo 01.02
OK 01.1 Yo 01.09
OK 01.3 Yo 03.02
OK 03.1

Tema 1.2 Tepmogunamuka | Coaep:kanue y4eGHOro MaTepuasia 8/2

TepmonnHamuka. OCHOBHBIE TOHATHUS W ONPEIECIECHHUS. 2/0 IIK 2.3.1 3n1

BryTtpennss SHEPTHUs Tena. [IepBbrit 3aKOH I[IK2.4.1 30 01.04

TEPMOJMHAMUKH: (U3NYECKUN CMBICH, (HOPMYIUPOBKH, OK01.3 3001.05

AHAJIMTUYECKOE BBIpAXKEHHE. TEepMOXMMHYECKUE PEAKIIHH. OK 03.1 30 03.02

TermnoBoit  addexT peakuuu, SK30TEPMUYECKHE U
SHJIOTepMUUYECKUe peaknuu. 3akoH ['‘ecca. OmnbiTHOE
orpeJiesieHue TeIUIOBBIX 3 ¢dexToB peakiuu. CleacTBus u3
3akoHa I'ecca. Temmora oOpa3oBaHusi W  CrOpaHUs
OpPraHUYECKUX BEIIECTB, MX MPAKTUYECKOE 3HAYCHHE IS
ompeneneHus TerioBoro d3¢dekra peakuu. Dopmyna
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KoHoBasoBa /1151 BEIUMCIIEHUS TEIUIOTHI cropanusd. TeroTa
pacTBopeHHs W HehTpanu3anuu BemecTB. OOparumbie H
HeoOpaTumble nporeccbl. CBOOOHAS M CBSI3aHHAsI SHEPTUsl.
OHTponus. DOopMyJIIMPOBKHU BTOPOTO 3aKOHa
TEPMOIMHAMUKHU. dakTopsl, BIIMSIIOLLUE Ha
CaMOIIPOU3BOJIBHOE INPOTEKAHUE PEAKLUI: SHTAIBNUSA U
SHTponus mporecca. TepMOAMHAMUYECKUE MOTCHIIMAIbI.
Oneprust [ m66ca

B ToMm umnciie 1a00PATOPHBIX M MPAKTHYECKUX 3aHATHIA 4/2

Jlaboparopruoe 3amsitue Ne3. OmpeneicHHe TEIIIOTHI 2/2 IK 2.3.1 Yn3

HEeUTpaIU3aluu IIK 2.4.1 Vo0 01.02
OK 01.1 Yo 01.09
OK 01.3 Yo 03.02
OK 03.1

[Ipaktuueckoe 3anstue No2. Pacuer TeroBoro sddexra 2/0 K 2.3.1 Y10

XUMHUYECKOM peakuuu U pacdyeT CaMOIpPOU3BOJIBHOTO IIK 2.4.1 Yo 01.02

MPOTEKaHUsl PEAKLIHUI OK 01.1 Y0 01.09
OK 01.3 Y0 03.02
OK 03.1

CamocrosiTejibHasi padoTa 2/0

Pemienue 3a1a4 Ha Tema0Boi 3¢ ekt peakuuit 2/0 IIK 2.3.1 Yn10
[1K 2.4.1 Y0 01.02
OK 01.1 Y0 01.09
OK 01.3 Yo 03.02
OK 03.1

Tema 1.3 Xumuueckasi Coaep:kaHue y4e0HOTo MaTepuaja 10/6
KMHETHKA U KAaTAJIH3 CkopocTh  XMMHMYECKHUX peakuui, e€ BIUSHUE Ha 2/0 I1K 2.3.1 3n1

IIPOTEKAHUE TEXHOJIOTMYECKUX ImpoueccoB. DakTopsl, [IK24.1 30 01.04

BIIMAIONIME HA CKOPOCTh: KOHIEHTpalus, TeMIeparypa, OK 01.3 30 01.05

JaBieHue. 3akoH JeicTByromux wmacc. KoHcranta OK 03.1 30 03.02

ckopoctu. IlpaBuno  Baut-T'opda. Krnaccudukanus
XUMUYECKUX PEAKLUUN I10 MOJIEKYJISIPHOCTH M IOPSAKY.
Kunernueckoe ypaBHEHHME peaklMil TEpPBOrO MOPAIKA.
OCHOBHBIE MTOI0KEHUSI TCOPHUU aKTUBAIIHU. PacnpezleneHI/Ie
MOJICKYJI TIO CKOpoCTsM. I 'paduueckoe n3o0pakeHHe xoaa
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peakuuu. OHEpPrus axkTUBALMHM. YYEeHHWE O KaTalluse,
KaTaJln3aTopbl, MHTHOUTOPBI, (GepMeHTh. OcoOeHHOCTH
KATATUTUUECKUX peaKkuui. Mexauuzm IEUCTBUA
KaTaJIn3aTopoB. Turbr KaTajin3a: TOMOTE€HHBI,
reTepOreHHbIN, aBToKaTanu3. [I[puMeHeHrne KaTanTuTHYEeCKUX
peakuil B XMMUYECKUX IPOLECCax

B ToM unciie 1a00PATOPHBIX M MPAKTHYECKUX 3aHATHIA 8/6

[Tpaktuueckoe 3amstre Ne3. PacueT CKOpPOCTH peakiuul u 2/0 K 2.3.1 Ynll

SHEPIrUY aKTUBAIUU IIK 2.4.1 Vo0 01.02
OK 01.1 Yo 01.09
OK 01.3 VY0 03.02
OK 03.1

Jlaboparopuoe 3ansatue Ned. OrmpeneneHre KOHCTAHTBI 212 K 2.3.1 Vo4

CKOPOCTHM M DHEPrUM AaKTUBALlMM PEAKLHUH OKHUCICHUS IIK 2.4.1 Yo 01.02

HOJI0BOJOPOIHON KUCIOTHI IEPOKCUIOM BOAOPOIA OK 01.1 Vo0 01.09
OK01.3 VY0 03.02
OK 03.1

Jlabopatopnoe  3ansitue  No5.  DxcrepumeHTaIbHOE 2/2 K 2.3.1 VYns

ONpElEeICHUE IapaMeTpoB Karaiu3a II0 pe3ylbTaTraM IIK 2.4.1 Y0 01.02

JKCIIEPUMEHTA OK 01.1 Yo 01.09
OK 01.3 Y0 03.02
OK 03.1

JIaGopatopHoe 3anstue Ne6. Ormpenenenue CKOpPOCTH 2/2 IIK 2.3.1 Yn6

peakuuu IIK 2.4.1 Y0 01.02
OK 01.1 Y0 01.09
OK 01.3 VYo 03.02
OK 03.1

Tema 1.4 PaBnoBecuble | Conep:kaHue yueOHOro MaTepuaJia 4/0
CHCTEeMBbI OOpatumbple ¥ HeoOpaTUMblE XUMHYECKHE PEaKIIHH. 2/0 I1K 2.3.1 3n1

[Ipr3Haky XUMHYECKOTO PAaBHOBECHS. 3aKOH JEHCTBYIOLINX IIK 2.4.1 30 01.04

Macc. KOHCTaHTBI XMMHUYECKOTO PABHOBECHS, BBIPAXKECHHBIE OK 01.3 30 01.05

4yepe3 paBHOBECHBIE KOHILIEHTPAllMM U  PABHOBECHBIE OK 03.1 30 03.02

nNapuruaJIbHBIC OaBJICHUA. CBs13b MCXKOY KOHCTaHTaMHu
XUMHUYCCKOTO PaBHOBCCUA. PaBpHOBecHe B TCTCPOrCHHBIX
CUCTEMAX. CDaKTOpBI, BJIMAOINNC Ha CMCIICHHUEC
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xuMmuueckoro  paBHoBecus.  [lpunmun  Jle-Illarenbe.
3aBHCUMOCTh ~ KOHCTAHTBl ~ pPaBHOBECHUS  PEAKIHMHA  OT
TemmepaTrypbl.  MeToJapl  ympaBlIeHUS  XUMHUYECKUMHU
nporeccamMu. OCHOBHBIE TOHSATHS (Aa30BOrO PABHOBECHS:
TOMOTCHHBIE U FE€TEPOr€HHbIE CUCTEMBI, (pa3a, KOMIIOHEHTEI
¢a3, yucio creneneit cBo0obl. PazoBbIE TUATPAMMBI

B ToM unciie 1a00PATOPHBIX M MPAKTHYECKUX 3aHATHIA 2/0

[Ipaktnueckoe 3anstue Ned. W3yuenuwe auarpammsl 2/0 IIK 2.3.1 VYn12

coctostHus Boabl. Mcnonb3oBanue npunnuna Jle-Illarense IIK 2.4.1 Vo0 01.02

JUISL OIIPEICJICHUS HAlIPABJICHUS PEAKIIUU OK 01.1 Yo 01.09
OK 01.3 Yo 03.02
OK 03.1

Tema 1.5 PacTBOpBI Conep:xanue yueOHOro Marepuaa 6/2

OO6mrast xapakTepucTUKa pacTBOpPOB. THIBI PacTBOPOB IO 2/0 IIK 2.3.1 3n1

arperaTHOMy COCTOSIHHUIO. CrniocoOsr BBIPAXKEHUS [IK2.4.1 30 01.04

KOHILEHTpauuu  pactBopoB.  Ilpomecc  pacTtBopeHus. OK 01.3 30 01.05

Hacriennsle, HEHAaCHIIIIEHHBIC u [EPECHILIEHHbIE OK 03.1 30 03.02

pactBopel. PactBopumocth. ConbBaTHasg (TuapaTHas)
TeOpUH pacTBOPoB. OCMOTHYECKOE JABIECHHE B PACTBOPAX
HE3JIEKTPOJIUTOB U DJIEKTPOJHUTOB.  M30TOHMYECKHI
koaddunment. Jlapnenue mapa pa30aBIEeHHBIX PacTBOPOB.
[ToHm>xeHue AaBiIeHUs Mapa PacTBOPUTENS HAJ PACTBOPOM
HEIJIEKTPOJIUTOB W DJIEKTPOJIUTOB.  3akoH  Payms.
3amep3aHue W KUNeHHWe  pacTtBopoB.  [loBwimieHue
TeMIepaTypbl KUIICEHHS M T[OHWXEHHUE TeMIEpaTypbl
3aMep3aHus pacTBOPOB. Kpuockonuueckas i
A0YIITHOCKOTTMYECKAs IMOCTOSIHHBIE. [IpakTrnueckoe
MPUMEHEHUE METOJIOB KPHUOCKOMUU € AOYTHOCKOTIHH.
PactBopenue xuuakocted B KUIKOCTAX. HMueanbHble
KUJKUE cMecH. Jlmarpammbl: AaBiI€HHE Mapa — COCTaB
CMECH, TeMIIepaTypa KUIIEHUs - COCTaB cCMecH. PaBHOBecue
B CHCTEME, COCTOAIICH W3 ABYX KHAKOCTeH. PaBHOBECHOE
pacrpeneneHue BEIIIECTBA MEXKY JIBYMS
HECMENIUBAIOIIMMHUCS KUJIKOCTIMU. 3aKOH pacrpeeeHUst
Hepucra-llIunosa. Ilpomecc »kcTparupoBaHuss M €0
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MpaKTU4YecKoe mpuMeHeHue. PaBHOBecme B cHCTEMe
XKHUAKOCTb-Ta3. 3akoH ['eHpu. PacTBopuMoOCTh cMecH Ta3oB.
3akoH ['enpu-/lanprona. Koadduiment pacrBopuMocTu

B ToM umciie J1a00paTOPHBIX U NPAKTHYECKUX 3aHATHH 4/2
JlaGopaTopHoe 3anstue Ne7. OmnpeneneHue MOJSIPHOU 212 IIK 2.3.1 Yn7
Macchl KpUOCKOIMMUYECKUM METOJIOM IIK 2.4.1 Y0 01.02
OK 01.1 Y0 01.09
OK 01.3 VYo 03.02
OK 03.1
[Ipaktuueckoe 3anstue Ne5. Pacuer KoHUEHTpauuu 2/0 IIK 2.3.1 Yn13
pacTBOpOB [IK2.4.1 Y0 01.02
OK 01.1 Yo 01.09
OK 01.3 VY0 03.02
OK 03.1
PA3JAEJS 2 TEOPETHYECKHE OCHOBbBI ®U3UKO-XUMUYECKHUX 12/2
MNPOLECCOB, JIEXAIIUX B OCHOBE METAJUITYPTHYECKOI'O
IMPOU3BOJACTBA
Tema 2.1 Dnexrpoxumust | Conep:xkanue yuedOHOro Mmatepuasa 6/0
DNeKTpOnpOBOJHOCTb. Buabl MPOBOJHUKOB. YenbHas u 2/0 K 2.3.1 3n1
SKBHUBAJICHTHAs AIIEKTPONPOBOIHOCTD pacTBOpOB I1IK 2.4.1 30 01.04
JJIEKTPOJIUTOB.  MeXaHu3M  IepeHoca  JIIEKTPUYECTBA OK01.3 3001.05
noHamu. [lpuknanHoe 3HaUYE€HHE AJIEKTPOXUMHUYECKUX OK 03.1 30 03.02
nporeccoB. OKHCIUTETbHO-BOCCTAHOBUTENBHBIE MPOIECCHI
npu  anekrponmse.  3akoHbl  ®apaznes. [Ipaktuueckoe
NPUMEHEHHE JJIEKTpoiM3a. MeXaHU3M BO3HUKHOBEHHS
AJIEKTPUYECKOTO TOKAa B TaJbBAaHMUYECKUX DJIEMEHTAaX.
YcrpoiictBo u  pabora osnementa  SxoOu-JlaHuds.
N3amepenne D/IC anemenTa. Psj HanpskeHW METaioB
B ToMm yuciie 1a60pATOPHBIX M NPAKTHYECKUX 3aHATHIA 4/0
[IpakTuyeckoe 3ansTHEe Ne6. PacueT »31meKTpOnpOBOJHOCTH 2/0 [IK 2.3.1 Y14
PacTBOPOB 3JIEKTPOJUTOB IIK 2.4.1 Y0 01.02
OK 01.1 Yo 01.09
OK 01.3 VY0 03.02
OK 03.1
IIpaktnueckoe  3amstue  No7.  CocTaBieHHE  CXeM 2/0 [IK 2.3.1 Va5
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3JIEKTPOJIM3a PACTBOPOB U PACILJIABOB COJICH IIK 2.4.1 Y0 01.02
OK 01.1 Y0 01.09
OK01.3 Yo 03.02
OK 03.1
Tema 2.2 OcHOBBI Coaep:xaHue y4eOHOro Marepuaja 6/2
KOJIJIOWTHON XUMHHU Knaccuukanuss  QUCIIEpPCHBIX  CHUCTEM IO CTENEHH 2/0 IIK 2.3.1 3n1
JUCTIEPCHOCTH W arperaTHoMy CoCTOsiHUIO. (OCHOBHBIE IIK 2.4.1 3001.04
OCOOCHHOCTH JHMCIIEPCHBIX CHUCTEM, METOIbI UX MOIyUCHUS OK 01.3 30 01.05
u ourctku. [IpuumHbl 00pa3oBaHMs 3apsSA0B KOJUIOUIHBIX OK 03.1 30 03.02
yactul. Koarymsanms. Ilentmsanusa. MukporereporeHHble
CUCTEMBI: CYCIIEH3UH, 3MYJIbCHM, IEHbl. MOJIEeKyIsIpHO-
KUHETHYECKHE CBOIiCTBa KOJUIOUI0B.
DNEeKTPOKUHETUYECKUE SBIICHUS (amexTpoocmoc,
aneKkTpoope3), HMX HCIOJIB30BAaHHE B TEXHOJOTHYECKUX
mpoleccax. OnTHueckue CBOICTBa KOJIJIOM/IOB:
omnaynecteHnus, okpacka u dppext Dapanes-Tanmans
B ToM 4nciie 1a00PATOPHBIX M MPAKTHYECKUX 3aHATHI 4/2
[Ipaktnyeckoe 3ansTre Ne8. OmpeneneHne mnapamMeTpoB 2/0 IIK 2.3.1 Y16
JUCIIEPCHBIX CUCTEM [IK2.4.1 Y0 01.02
OK 01.1 Yo 01.09
OK01.3 Y0 03.02
OK 03.1
JIabopatopnoe 3anstHe Ne8. Ormpenenenue mnopora 2/0 IIK 2.3.1 Yn8
KOaryJssiiuu [IK2.4.1 Vo0 01.02
OK 01.1 Y0 01.09
OK 01.3 VYo 03.02
OK 03.1
Bcero: 52/16

1454




2.3 IlepeyeHb MPAKTHYECKHUX H JIA0OPATOPHBIX 3aHITHH

Tembl 1a00paTOPHBIX U MPAKTUYECKUX 3aHATHIMA

Coneprkanue (KpaTKoe OIHUCAHHE)

Crenann3upoBaHHOE 000pyIOBaHUE,
TEXHHUUYECKHE CPEJICTBA, IIPOIPAMMHOE

obecrieyeHue
PA3JEJI 1 TEOPETUYECKHUE OCHOBbBI XUMHWYECKHUX ITPOLECCOB, JIEXKAIIUX B OCHOBE METAJILTYPTHYECKOI'O
IMPOU3BOJACTBA
JlaGopaTopHble 3aHATHUS

Jlaboparoproe 3amsitme Nel. Omnpenenenue | popMupoBaHue yMEHUH paccunThiBaTh | Mebenb nabopaTopHas, mKad BBITSDKHOU C
IUIOTHOCTH, IIOBEPXHOCTHOTO HATsDKEHUs! | KOOG(QUIMEHT  IUIOTHOCTH  pacTBopa M | MOMKOMH
KUJKOCTU WM PaCTBOPOB ITIOBEPXHOCTHOI'O HATSKEHUS KUJIKOCTH Ph-metp "Mynbsrurect UIJI-101¢c komIiekToM

Juis onpenenenus ph

Becsl

XUMHUYECKUE PEaKTHBBI

Tabnuna MeneneeBa
JlaGopatopnoe 3anstue Ne2. Omnpezaenenue | GopMUpOBaHUE yMEHU# paccuutbiBaTth | MeOenb nabopaTopHas, WIKag BBITSKHOH C
koa¢dunreHTa JUHAMAYECKON BA3KOCTH | KOOQPUIIMEHT  BA3BKOCTH  KHJIKOCTHM  TPU | MOWKOU
BHUCKO3UMETPUUECKUM  METOJIOM,  CTEMEHHU | BIMSHHUU Pa3HOM TeMIepaTypsl Ph-metp "Mynbrutect UITJI-101c komIuiekTOM
BIMSIHUSL TEMIIEpAaTyphl W KOHIEHTpAIlMKA Ha JUIsl onpeienieHus ph
BSA3KOCTh JKUJIKOCTH Becol

Buckozumerp B-36-246

XUMHUYECKUE PEaKTHBBI

Taomuma Menneneesa
JlaGopatopHoe 3anste Ne3. Omnpezaenenue | GopMUpoBaHHE yMEHU# paccunthiBaTth | MeOenb nabopaTopHas, HKag BBITSKHOH C

TEIJIOTHI HEUTpAIU3aLUN

KOJIMYCCTBO TCIIJIOTHI B PE3YJIbTATEC PCAKIITNHN

MOMKOH

Ph-metp "Mynbsrrect UIJI-101¢c kKomIiekTom
IS onipesienieHns ph

Becsl

XHUMHYECKUE PEAKTUBBI

Tabnuua MenaeneeBa

Tepmomerp TC-7-m1

JlaGopatopnoe 3anstne Ned. OmnpezneneHue
KOHCTaHTBl CKOPOCTH M DHEPIMM aKTHUBALUU
peaKkuy OKUCIIEHHS MOJ0BOJOPOJIHON KHUCIOTHI
MIEPOKCHIOM BOJOpOJa

(dhopMupoBaHue YMEHHH paccUuTHIBAThH
KOHCTaHTY CKOPOCTH U SHEPTUH aKTUBAIHH

MeGenp nabopaTopHas, mKag BBITSKHOH C
MOMKOM

Ph-metp "Mynbsrrect UIJI-101¢c komIiekTom
IUIs oripenienieHus ph

Becsl
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XUMHUYECKUE PEAKTHBBI
Tabmuna Menneneesa

Jlaboparopnoe 3aHATHE Nos.
DKCIepUMEHTAJIBHOE ONPEENIEHUE M1apaMeTpOB
KaTajamn3a Mo pe3yjabTaTaM dKCIIepUMEHTa

(hopMUpOBaHNE YMEHHI ONpenesTh mapaMeTphl
Karajau3a

MebGenp nabopaTopHas, mKad BBITSDKHOW C
MOWKOM

Ph-merp "Mynstutect UIJI-101¢ KxoMIIeKTOM
JUIs oripenenenus ph

Becsl

XHUMHUYECKUE PEAKTUBBI

Taonuua Menneneesa

Jlaboparoproe 3amsTHEe No6.

CKOPOCTH PCAKIITNH

Ornpenenenue

(dhopMupOBaHHE YMEHUU OMpeneisaTh (HaKTOPHI,
BIIMSIFOIIIME HA CKOPOCTh PEaKIIuu

Mebens naboparopHas, mKad BBITSHKHOW C
MOMKOMH

Ph-metp "Mynbsrutect UIJI-101¢c komIiekToM
JUTS onpeieieHus ph

Becni

XUMHUYECKUE PEaKTUBBI

Tabnuna MeHieneeBa

Jlaboparopnoe 3anmsitue Neo7. Omnpenenenue
MOJISIPHOW MacChl KPUOCKOTTUYECKUM METO0M

(dbopMupoBaHue YMEHHH paccuuThHIBATh
MOJISIPHYIO MaccCy MPU TOMOIIY KPUOCKOITHUN

MeOGenp nabopaTopHas, mIKad BBITSKHOH C
MOMKOH

Ph-metp "Mynbrutect UITJI-101c komIuieKTOM
JUIsl onpeienieHus ph

Becsl

XHUMHYECKUE PEAKTUBBI

Tabnuua MenneneeBa

[IpakTryeckue 3aHATHS

IIpaxTueckoe 3aHATHE Nel. Pacuer
MapaMeTpoB UACATBHBIX M pEabHBIX Ta30B.
I"a30BbI€ 3aKOHBI

dopMUpOBaHUE YMEHHH aHAIU3HPOBATH COCTaB
ra3oB M OINpPENeNATh UX XHMUYECKHE CBOMCTBA,
MIPOBOJIUTH PACUETHI JUIsl ONpeneNieHust oobema,
aHATM3UPOBATh PE3YNIbTAThl PACUETOB U JIENATh
BBIBOJIBI 0 Hambojee 3((eKTUBHBIX crocodax
WCTIOJIH30BAHUS TA30B JIJISl KOHKPETHBIX IIeIIeH

He TpedyeTcs

[TpakTuueckoe 3ansatue Ne2. PacueT TemnoBoro
adpdexrta XUMHUYECKON peakiuu ¢ pacuer

(dhopMupoBaHue YMEHHHA pacCcUUTHIBATh
TEIJIOBOM A(PeKT peakuuu W aHaJIU3UPOBATH

He TpedyeTcs

CaMOMPOU3BOJIBHOTO MPOTEKAHUS PEAKITUI BO3MOKHOCTHU MPOTEKAHUs peakuuit
TEXHOJOTHYECKOro mpolecca
ITpaktrueckoe 3anstue Ne3. Pacuer ckopoctu | popMupoBaHue YMEHHI pacCUMTHIBATh | HE TpeOyeTCs
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peaKLuy ¥ SHEPTUU aKTUBALUU CKOPOCTh peakuuu U aHAJIN3UPOBATh
BO3MOKHOCTHU IIPOTEKaHUs peakuui
TE€XHOJIOIMYECKOr0 Ipouecca

[Ipaktnyeckoe  3anstTe  Ne4.  M3ydenue | GopMUpOBaHME YMEHHMH YWTaTh AMArpaMMbl | He TpeOyercs

auarpamMmbl COCTOSIHUS BOAbL. MCIonp30BaHWE | COCTOSHMSA ~ BEUIECTB M aHAJIM3UPOBATh

npuniuna Jle-Illatense s onpeneneHus | BO3SMOXHOCTH MPOTEKAHUS peakuuii

HAIPABJICHUS PEAKIIUU TEXHOJIOIMYECKOr0 Ipouecca

IIpakTueckoe 3aHATHE Nes. Pacuer | hopmupoBanue yMEHUI paccumThIBaTh | HE Tpedyercs

KOHLIEHTPALlU PacTBOPOB KOHLIEHTPALlUU PacTBOPOB, IJI MPABUIBHOIO UX
IIPUTOTOBJICHUS

PABJAEJ 2 TEOPETHYECKHE OCHOBBI ®U33UNKO-XUMHUYECKHUX [ITPOOHECCOB, JIEXAIIUX B OCHOBE

METAJITYPTUYECKOI'O TIPON3BOACTBA

JlaboparopHsble 3aHATHS

Jlaboparoproe 3amsitme Ne§. Omnpenenenue | popMupoBaHUE YMEHHH OmpeAeisaTh (GakTophl, | Mebenb sabopaTopHas, ImIKad BBITSDKHOH C
Mopora KoaryJsiiuu BIUSIOLIUE HA MTOPOT KOATYJISIIINU MOMKOM

Ph-metp "Mynbstutect UIJI-101¢c koMIiekToM

JUTSI OIpeieieHus ph

Becwi

XUMUYECKUE PEaKTUBBI

Taomuma Menneneesa

[TpakTudeckue 3aHATHS

[TpakTuueckoe 3aHATHE Ne6. Pacuer | dopmupoBanue YMEHHH paccuuThIBaTh | HE TpeOyeTcs

ANEKTPONPOBOIHOCTH PACTBOPOB 3JIEKTPOIUTOB

AJEKTPONPOBOHOCTh PACTBOPOB 3JIEKTPOIUTOB
W aHaJu3MpOBaTh BO3MOKHOCTH MPOTEKAHUs
peakuuii TEXHOJIOTHYECKOT0 Mpoliecca

[Tpaktryeckoe 3anarue Ne7. CocTaBieHHE CXeM
AJIEKTPOJIM3a PACTBOPOB M PACILIIABOB COJIEH

dbopMUpOBaHHE YMEHHUN TMHUCATh OSJIEKTPOIH3
pPacTBOPOB ¥ PACINIaBOB COJICH U aHATM3UPOBAThH
BO3MOYXHOCTH MPOTEKAHUS peaxiuit
TEXHOJIOTHIECKOTO TpoIiecca

He TpedyeTcs

[Ipaktuueckoe 3anstue Neo§.
MapaMeTPOB JIUCIIEPCHBIX CUCTEM

Onpenenenue

(dbopMHpOBaHKE YMEHUI ONpPEeNsTh MapamMeTphbl
JTUCHEePCHBIX ~ CHUCTEM U aHaJIM3UpOBaTh
BO3MO>KHOCTH TEXHOJIOTMYECKOTO ITpoliecca

He TpedyeTcs
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3 YCJOBUS PEAJIN3AIIMA YYEFHOU TUCIIUILIVHBI

3.1 MaTtepuajbHO-TEXHHUYECKOE 00ecreueHne

Jns  peanu3alid  MPOrpaMMbl  Y4€OHOH  AMCUMIUIMHBI — MPEIYCMOTPEHBI  CIEAYIOIIHe
CHelHabHbIE TOMEIIECHUS:

Kabuner «EcTecTBeHHOHAYYHBIX TUCIHUILIMHY, OCHAIICHHBIN B COOTBETCTBUH C MPHIIOKEHUEM 3
00pa3oBaTeNbHOM MPOrpaMMBl.

JIaGoparopusi «XUMHH», OCHALICHHAs B COOTBETCTBUU C NPUIOKEHHEM 3 00pa3oBaTeIbHOM
MIPOrPaMMBlI.

[Tomenienue s BOCHHUTATENBHOW pabOThI, OCHAIIEHHOE B COOTBETCTBHH C HPUIIOKEHHUEM 3
00pa3oBaTeNbHON MPOrpaMMBl.

KoMImbroTepHbIii KJIacC, OCHAIICHHBI B COOTBETCTBHH C MPHJIOKEHHEM 3 00pa3oBaTeilbHOU
IIPOrPaMMBlI.

3.2 YueOHO-MeTOAuYecKOoe U MHPOPMAIHOHHOE o0ecriedeHne peaju3alu MPorpaMmbl

OcCHOBHbIE HCTOYHHUKH:

1. Bepxorniok, A. M. ®usznueckass XUMHS - OCHOBA METAJUTYPrU4ecKUX MpPOIECCOB | yueOHOe
nocodue / A. M. Bepxosiiok, I'. A. Bepxositok. - Mocksa ; Bonoraa : Undpa-Umkenepus, 2021. -
216 c. - ISBN 978-5-9729-0568-3. - Teker AJICKTPOHHBIH. - URL:
https://znanium.com/catalog/product/1833229 (mara o6pamienus: 04.04.2025). — Pexxum mocryna: 1mo
MIOJIITUCKE.

2. bopmesckuii, A. 5. ®usznyeckas xumus . ydyeOHHK : B 2 Tomax. Tom 1. OOmas u
xuMmudeckas repmoauHamuka / A. SI. bopmesckuii. — Mocksa : UTHOPA-M, 2025. — 606 c. + Jlom.
MaTepuaibl [DnekTpoHHsiii pecypc]. — (Boicmiee obpasoBanue). — DOI 10.12737/19870. - ISBN
978-5-16-018556-9. - Tekcr : snekrponnsiit. - URL: https://znanium.ru/catalog/product/2168878 (nara
obpanienus: 04.04.2025). — Pexxum qocTyma: 1mo moAmucKe.

3. bopmesckuit, A. f. ®u3nyeckas xumus : ydyeOHUK : B 2 Tomax. Tom 2. CtaTucTuyeckas
tepmoaunamuika / A. 5. bopiiesckuii. — Mocksa : UH®PA-M, 2025. — 383 c. + Jlon. MaTepuaisl
[Dnexkrponnsiii pecypc]. — (Beiciiee obpazoanue). — DOI 10.12737/20864. - ISBN 978-5-16-
018557-6. - Tekctr : anekrponsbni. - URL: https://znanium.ru/catalog/product/2168879 (nara
obpartenus: 04.04.2025). — Pexxum qoCcTyma: mo MOANUCKe.

JlonoTHUTeIbHbIE UCTOYHUKH:

1. Wcromuna, E. E. ®usnyeckas xumus : yueonuk / E. E. Ucromuna. - Mocksa ; Bosoraa :
WNndpa-Umxenepus, 2024. - 172 c. - ISBN 978-5-9729-1861-4. - Tekct : smekrpoHHbd. - URL:
https://znanium.ru/catalog/product/2171830 (mata obpamenus: 04.04.2025). — Pexxum goctyma: 1o
TIOJIITHCKE.

2. baxun, H. M. Hauana ¢usnueckoii xumun : yde6Hoe mocodbue / H.M. Baxwun, B.H.
[Tapmon. — Mocksa : MHOPA-M, 2025. — 332 ¢. — (Cpeanee nmpodeccruoHaabHOe 00pa3oBaHue). -
ISBN 978-5-16-020465-9. - Teker : AJIEKTPOHHBIN. - URL:
https://znanium.ru/catalog/product/2175111 (mata oGpamienus: 04.04.2025). — Pexxum goctyma: 1mo
MIO/IMTUCKE.

3.3 YueOHo-MeTOANYECKOE 00eciedeHHe CAMOCTOATEIbHOI padoThl 00yUYaroUXCs

CamocrosiTennbHass  paboTa  SBISETCA  O0S3aTeNbHOW  JUJIT  KaXJOro  O0ydaromierocs.
CamocrosTenbHas paboTa MOXKET OCYIIECTBIATHCS MHIUBUIYAIbHO WM TPYNIIAMUA B 3aBUCUMOCTH OT
e, 00beMa, KOHKPETHOM TEMAaTUKH CaMOCTOATEIbHOW pabOThl, YPOBHS CIIOKHOCTH, YPOBHS YMEHUI
00y4aroIuXxcs.

KoHnTponb pe3ynbTaToB BHEAYAUTOPHON CaMOCTOSATEIbHONU pabOThl OCYILIECTBISETCS B Mpeaenax
BPEMEHH, OTBEJCHHOTO Ha 00s3aTeNbHble Y4eOHBbIE 3aHATUS U BHEAYIUTOPHYIO CaMOCTOSITEIbHYIO
paboTy oOydJarmmxcs Mo y4eOHOW JUCIUIUIMHE, MPOXOIUT KaK B MHUCHMEHHOW, TaK W YCTHOW WA
CMEIIaHHOH (opme, ¢ MpeCTaBICHUEM U3ETUS U MPOJYKTa CAMOCTOSTENIbHON JAeATeIbHOCTH.

B kauectBe ¢GopM U METOAOB KOHTPOJIS BHEAYAUTOPHOM CaMOCTOSITENIbHOM pabOThI
UCHOJIB3YIOTCS: POBEPKA BHITOJIHEHHON pabOTHI MPENo/aBaTeIeM.
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Ne | HammeHoBanue OrneHoYHBIC CpeAcCTBa (3amaHus) JISI CAMOCTOSITEILHOW BHEAYIUTOPHOU
paszesna/TeMsbl paboThI

1 | Pazgenl Pemrenue 3aaa4 no teme: «I'a3oBbie 3aKOHBI»
Teopernueckue Ilpumep 1. Bpluucnure, kakoil 00beM (IpU H.y.) 3aHUMAET YIJIEKUCIIbII

OCHOBBI XUMHUYECKUX
IIPOLIECCOB, JEKAILUX
B OCHOBE
METAJLITyPrUYECKOro
IPOM3BOJICTBA

ra3 (CO2) maccoii 2,2r

[aHno: Pemenue:
m(Cm(C02)=2,22 V (CO2)/ Vm =

Haiitu: m(CO2) / M (CO2), creoosamenvho
V(V(CO2) - ? V (CO2)=m(CO2)* Vm /M (CO2) =

2,22%22,4n/monw /442/mone = 1,121

Omeem: \/(CO2) = 1,12n
3anauu ISl pelIeHus:
1. Azot o6bemMoM 56 11 (H.y.) MpopearupoBai ¢ BogopoaoM. MaccoBas
noJis Beixoaa ammuaka 50%. PaccunraiiTe Maccy mojlydueHHOr0 aMMHUaKa.
2. YCTaHOBUTH (OPMYITY ra3000pa3HOTO YIIIEBOAOPOAA, €CIIH IIPH ITOJTHOM
cxuranuu 0,7 T nomyuywu 1,121 yrnekucioro raza u 0,91 BOJbI.
OTHOCHUTEbHAS TUIOTHOCTD MAPOB 3TOTO BEIIECTBA 110 BOJOPOLY — 42.
3. K 50 mx pactBopa ¢ maccooii noneit H,SOy4 - 12% (mmotHocTs 1,08
r/mit) npubaBuiK U30BITOK pacTBopa xjopuaa 6apusa. Onpenenure maccy
00pa3oBaBIIETOCs OCAIKA.

Pemenue 3agau no reme: « TennoBoit 3pPekT XUMHYECKOH peakum)
Ilpumep 1. OnpenenuTh CTaHAAPTHBIM TemoBoW 3¢p¢dekT peakuuy,
nporekatoieit nmo ypasHenuto CHy+ CO,= 2CO + 2Hj, o cranmaapTHbIM
TEIIOTaM 00pa30BaHMSL:

BemectBoO AH298, xI:x/M0JIb
CH4 (1) -74,85
CO, (1) -393,51
CO () -110,5
H; (1) 0

Pewenue: Ucxons n3 cnenctBus 3akoHa I'ecca, nmeem

C0O,=2 110,52 0 74,85 393,51 247,36 x/{x/M0b.

Otsert: 247,36 xJI»/MOITb.

3agauu 171 peleHus:

1. Tennora pactBopenust CuSO4 cocraBnsier —66,5 kJ[>k/Mouib, a TennoTa
nepesosia CuSO4 B CuSO45H20 pasna —78,2 k/[)x/Moub. Beruncaure
teruoty pactBopenust CuSO45H20.

Otser: 11,7 xJI>x/M0nb.

2. Brerumcnure Tteruoty oOpasoBanusi C3HS8, ecnm m3BecTHO, 4TO TpH
cropanuu 11 r ero Bezenunoch 552 kJx.

Otser: 115,85 x/I»/Mob.

3. Beruucnute Temnoty cropanus stwieHa C2H4, eciau u3BecTHO, 4TO
Teriota ero obOpaszoBanus 52,3 kJlx/Monb. KakoB TemnoBoit sddext
cropanus 10 1 C2H4 (27°C u 98,4 klla)?

Otser: 1411 x/x/Monb; 558 kJIxk.
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4 KOHTPOJIb M1 OIIEHKA PE3YJIbTATOB OCBOEHHWS YYEFHOM TUCIUTIJIAHBI
KoHTposib u oneHka pe3yabTaToOB OCBOSHHS JUCIHILIMHBI OCYIIECTBISETCS MpernojaBaTeiieM B
IIPOLIECCE TEKYLIETO KOHTPOJIS U IPOMEKYTOUHOM aTTECTalUH.

4.1 Texkymmii KOHTPOJIb

KonTtponupyemsie
Kontponupyemsie pe3yJIbTaThl HanmenoBanue
Ne paznensl (TeMbl) (MHAMKATOPBI OIIEHOYHOT'O Kpurepuu onenku
y4eOHOU JUCIUILTUHBI JIOCTHIKCHHS cpe/cTBa
KOMIICTCHITIH )

1 | Tema 1.1 I1IK 2.3.1 Tect Kpurepuu onenku
MonekynsapHo- IIK 2.4.1 [IpakTrueckoe MIPUBEICHBI HUKE
KMHETUYECKasl  TEOpHUs OK01.1 3aHATHE
arperaTHoOro COCTOSIHUSA OK 01.3 JlaGopaTopHoe
BEIIECTBA OK 03.1 3aHSATHE

2 | Tema 1.2 I1K 2.3.1 Tect Kpurepuu onenku
TepmoauHamuka IIK 2.4.1 JlaGopaTopHoe MIPUBEICHBI HUKE

OK 01.1 3aHSATHE
OK 01.3 [IpakTHueckoe
OK 03.1 3aHSATHE

3 | Tema 1.3 Xwumunyeckas I1K 2.3.1 JlaGoparopHoe Kpurepuu onenku

KUHETHKA U KaTaInu3 [IK2.4.1 3aHITHE MIPUBEICHBI HUKE
OK 01.1 [IpakTrueckoe
OK 01.3 3aHATHE
OK 03.1 Tect

4 | Tema 1.4 PaBHOBECHEBIE IIK 2.3.1 [IpakTrueckoe Kpurepuu onenku

CUCTEMBI [IK2.4.1 3aHITHE MIPUBEICHBI HUKE

OK 01.1
OK 01.3
OK 03.1

5 | Tema 1.5 PactBop I[IK 2.3.1 [IpakTrueckoe Kpurepuu onenku
IIK 2.4.1 3aHATHE MIPUBEICHBI HUKE
OK 01.1 JlabopartopHoe
OK 01.3 3aHSATHE
OK 03.1 Tect

6 | Tema 2.1 IIK 2.3.1 IIpakTueckoe Kpurepuu onenkn

DNEeKTPOXUMUS IIK 2.4.1 3aHsITHE IIPUBEICHBI HUXKE
OK 01.1 Tect
OK 01.3
OK 03.1

7 | Tema 2.2 OcHOBHI IIK 2.3.1 JlaGopatopHoe Kpurepun oneHku

KOJUIOUJTHOU XUMHU [IK2.4.1 3aHATHE TIPUBEICHBI HIXKE
OK 01.1 [IpakTrueckoe
OK 01.3 3aHSATHE
OK 03.1 Tect
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KpuTtepuu onieHKH NpaKTHYECKOTO 3a1aHUsI:

«5» (OTIMYHO): BBICTABIISCTCS CTYACHTY, €CIIM 33/1a4a PElIeHa B COOTBETCTBHHU C aJITOPHTMOM,
pemieHre OQOPMIICHO C COONIOJEHUEM YCTAHOBICHHBIX MPAaBUJ; CTYICHT CBOOOTHO BJajeeT
TEOPETHUECKUM MaTepuasioM, 0€30MMO0YHO MPUMEHSET €ro NPH PELICHUH 3a/a4.

«4» (XOpolIO): BBICTABISICTCS CTYACHTY, €CIM TPU BBINOJHCHUHM 33JaHHs JIOMYIICHBI
HEe3HAYUTENbHBIC OUIMOKH, pereHne o(GpopMIIEHO ¢ COONIIOCHUEM YCTAHOBJICHHBIX NPAaBUI; CTYJCHT
CBOOOJHO BJIJEET TEOPETUUECKUM MAaTEPHaIOM, 0€30IIMO0YHO MPUMEHSET ero MPH PEIICHUH 3a7ay;

«3» (yIOBJIETBOPHUTEIBHO): BBICTABIACTCS CTYACHTY, €CIIM 3aJaHUE BBIIOJIHEHO C «TPYOBIMH»
omunOKaMu, pemeHue opopmieHo 6e3 coOTI0IeHUs] YCTAaHOBICHHBIX TTPABHI;

«3» (yIOBIETBOPUTEIBHO): BBICTABISIETCS CTYACHTY, €CJIM pab0Ta HE BHIIIOJIHEHA.

Kpurtepuu onenkn 1a6opaTopHOro 3aHATHS:

«5» (OTJIMYHO): BBIITOJHEHBI BCE 3aJ]aHUs J1a00paTOPHOI pabOTHI, CTYACHT YETKO M 0e3 OIMOOoK
OTBETUJI Ha BCE KOHTPOJIBHBIC BOIIPOCHI.

«4» (XOpoIo): BBHINOJIHEHBI BCE 3aJaHUs JIAOOPATOPHOW pPabOTHI; CTYIEHT OTBETHJ Ha BCE
KOHTPOJIbHBIE BOIIPOCHI C 3aMEYaHHSIMHU.

«3» (yIOBIETBOPUTENIHHO): BBHIIOJIHEHBI BCE 33/aHMs JaOOpPaTOPHO pabOTHl C 3aMEUaHMSIMU,
CTYIICHT OTBETHJI HA BCE KOHTPOJIBHBIC BOTIPOCHI C 3aMCUAHUSMH.

«2» (He 3a4TEHO): CTYIEHT HE BBIMOJIHWI WM BBHINOJIHII HEMPaBUIBHO 3aJaHus 1a0opaTopHOit
paboThI; CTYJICHT OTBETUJI HA KOHTPOJBbHBIC BOIIPOCHI C OIIMOKAMH WIJIA HE OTBETHJI HA KOHTPOJbHBIC
BOIIPOCHI.

KpuTtepuu onieHKH TeCTUPOBAHMS:

3a mpaBWIGHO BHINOJIHEHHOE JCHCTBHUE, 33aJaHUE BBICTABISIETCS TOJIOKUTEIbHAs OleHKa — 1
Oa.

3a HempaBWJIBHO BBHINOJHEHHOE JICHCTBUE, 3a/laHAE BBICTABIISICTCS OTpHIAaTeNbHAs oneHka — 0
0aJIoB.

JIns oueHKH 00pa3oBaTeNbHBIX JOCTHKECHUH OOy4aromIMXcsi NMPUMEHSETCS YHHBEpCalIbHAs
IKaja.

[IporeHT pe3yIbTaTUBHOCTH (IIPaBUIIBHBIX KauecTBeHHast OI1[eHKa YPOBHS IMOJATOTOBKU
OTBETOB) 6amn (oTMeTKa) BepOaTbHBIN aHAIOT
90 + 100 5 OTIIUYIHO
80 + 89 4 XOpOIIO
70+79 3 YJIOBJICTBOPUTEIHLHO
menHee 70 2 HEY/I0BJIETBOPUTENBHO

4.2 TIpome:KyTOUHAS aTTeCTaAlMS

[IpomexxyTounass arrectanus OOYyYarOIIMXCSl OCYIIECTBISETCS IO 3aBEPLICHUHM H3YyYCHMS
JTUCIUIUIMHBI ¥ TO3BOJIIET ONpPEAEIUTh KA4YeCTBO U YPOBEHb €€ OCBOEHHUSI.

dopma NOpPOMEXYTOYHOM  arrecTalMu Mo  gucuumiuimHe  «Pusznueckas  XuUMHUSA» -
g depeHIMPOBaHHbBIN 3a4eT

OueHo4HBIE CPeCTBA

PesyabTaTsl 00yyeHus .
AJIA MPOMEKYTOYHOMU aTTECTAIIMU

IIK 2.3.1 Tecr

IIK 2.4.1 1. YkaxuTte B psly TOJIBKO KHCIOTHI:

OK 01.1 1) H,S, HNO3, HBr; 2) HC1, H,S04, KCI; 3)HI, HsPOs, NHs; 4)
OK 01.3 HCI O4, CH4, H,S.

OK 03.1 2. BeiOepure MOJEKYJISIpHOE YpaBHEHHE B COOTBETCTBHM C

COKpAILlEHHBIM YPaBHEHUEM

Cu* + 20H = Cu(OH);

1CuS04 n Fe(OH),; 2) Cu,S03 m NaOH; 3)CuCl, u Ca(OH)y; 4)
KOH u Cu,S.

3. Yxaxwute tun peakmun: SrC03= Sr0 + CO,:

1461



1) 3amerenus; 2) COeAMHEHUS; 3) Pas3IoKEHNUS;
4) obmeHa
4. YKaXuTe COOTBETCTBHE XUMHUYECKHUX JIEMEHTOB:
1) MeTaJUTHYECKHE;
2) HEMETAITMYECKHE.
a) N; 0) Cu; B) S; r) Fe; 1) Ni; e) Si; x) Cl; 3) I, u) Na; k) Al.
5.3ano0IHUTE MPOIYIICHHBIE CTPOKHU:
XUMHYECKHE CBOMCTBA JJIEMEHTOB W HUX COEIUHCHUI

HAXOJATCS B ..... 3aBUCHMOCTH OT ... s[pa aTOMOB.
6. Ykaxute Mossipayto maccy Bemiectsa Zn(NO3);
a) 189; 0) 189 r/mounb B) 175 r/moub;

r) 93 r/™MOITb.

7. Ykaxure, kKakoii oObeM 3aHuMaer 1 monb raza azora N mpu
HOPMAJIbHBIX YCIIOBHUSAX:

a) 44,8 ; 6) 22,4 1; B) 224 Mm%, 1) 44,8
e’
8. YkaxxuTe COOTBETCTBUE:!

1) okcupr, 2) KHCJIOTBI; 3) OCHOBAHHS; 4) conm.
a) Na,O; 6) NaCl; 8) HNOs; ) HCI; 1) Fe(OH)s; ) K;SOy; %) COy;
3) NaHCO:s.

9. VKaxxuTe COOTBETCTBUE!

1)H2804 ; 2) H,SO; ; 3) H,S; 4)A|(OH)3 , 5)A|(SO4)3 ; 6)FeO;
7)F6203 ; 8)A|253
a) okcun xeneza (I11); 6) oxkcun xeneza (I1); B) cepoBomopoaHas
KHCJIOTA; T') CEpHAsi KUCIIOTA;
JI) CEpHUCTasl KHUCJIOTAa; €) TUIAPOKCHU] ATIOMHHHS; XK) cyibdar
ATIOMUHMUS; 3) CYIb(QUI aTIOMUHUS.
10. YkaxxuTe COOTBETCTBHE:

1) BIEKTPOJIHTHI;

2) HEDJICKTPOJIUTHI
a) HCI; 6) H,0; B) Oy; 1) caxap; 1) NaCl; e) KOH; x) H,COsg; 3)
BaSO,.
11. Vkaxure, Kakie BEIIECTBA IMOIYYaTCs B pE3yJbTaTe Peakiuu:

1) Na,CO5;+HCI ; 2) Fez(SO4)3+KOH ;
a) CO,, Na,O, NaCI; B) K>SOy, FC(OH)3;
6) NaCI, H,0O, CO, : F) H,SO,, FE(OH)z.

12. Vxaxure creneHb okucieHus xpoma B coequHeHuu Na ;CrOy :
1) +3; 2)+5; 3) +6; 4) +4.
13. YkaxxuTe COOTBETCTBHE BEIIECTB:
1) croXHBIC, 2) mpocThIe.
a) Cu; 6) H0; B) Oy; r) NaCl; 1) KOH; e) H,COs; x) CO,.
14. YkaxxuTe BAJICHTHOCTH cephl B coequHeHnn HySOx3:
1) 6; 2)4; 3)2; 4)3.
15. Omnpenenure mo Ttabmuue J.MI. MenneneeBa 3apsim aroma
docdopa:
1) +3; 2) +10; 3) +15; 4) +5.

IIK 2.3.1
[1IK 2.4.1
OK 01.1
OK 01.3
OK 03.1

Keiic 3amanne:

Bbl 3HaeTe, 4TO HEpPaCTBOPUMBIC COJIM, HANPUMEp, TAaKUE Kak
CaCO3; He MOKHBI B3aMMOJCHCTBOBATH C JPYTUMH  COJISIMH.
OpnHako, HENABHO, TPH TPOBEACHHH JKCIEPHUMEHTAa B CHUCTEME
FeCl; + CaCO; wmbl HaOmomanu OypHOE BBIICICHHE Ta3a |
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BhINTaJicHne Oyporo ocazaka. J[ist BRISICHEHHs, KaKOil 3TO ra3, Mbl B
PEaKIMOHHYIO IPOOUPKY BHECIU TOPSILYIO JYYHHY, ¥ OHA Ioracia.
Mpbl Takke NpOBEIM aHaJIW3 OCajKa W BBIACHWIN, 4TO Oyphie
YacTUIBl OCaJKa HEepacTBOPUMBI B BOAE M MIeloyax, HO
pacTBOPUMBI B KUCIIOTAX.

Bompoc: yro mpousouuio npu B3aumoeiictun FeCl; ¢ CaCOs,
KakuM o0Opa3oM M Kakoil ra3 oOpa3oBajicsi, W 4YTO U3 ceOd
MpeACTaBIsIeT OYphIid 0CaOK

Kpurtepun ouenku ougppepenyuposannozo 3auema

«OTJIMYHO» - TEOPETHUYECKOE COJIEPIKAHHE Kypca OCBOCHO TOJHOCTHIO, 0e3 MpoOesioB, YMEHUs
chOpMHUPOBAHBI, BCE MPEIyCMOTPEHHBIE MPOrPaMMOI yueOHbBIE 3aJlaHUSl BBITIOJHEHBI, KQ4eCTBO WX
BBITIOJIHEHUS OIICHEHO BBICOKO.

«Xopomo» - TEOPEeTHYECKOe COACp)KaHHE Kypca OCBOEHO IOJIHOCThIO, 0e3 MpoOesos,
HEKOTOpble yMEHUs C(HOPMUPOBAHBI HEAOCTATOYHO, BCE MPEIYCMOTPEHHBIC MPOTPaMMOi y4deOHBIC
3alaHuA BBIIIOJIHCHBI, HCKOTOPBIC BU/IbL SaIIaHHfI BBIIIOJIHEHBI C OMIMOKaMU.

«Y TOBIIETBOPUTEIHHOY - TEOPETUUYECKOE COAEpKAHIE Kypca OCBOGHO YaCTUYHO, HO MPoOesbl He
HOCSIT CYIIECTBEHHOTO XapakTepa, HEOOXOAMMBIC YMEHHUS pa0OThl ¢ OCBOCHHBIM MAaTEpPHAIIOM B
OCHOBHOM C()OPMHPOBAHBI, OOJBIIMHCTBO MPEAYCMOTPEHHBIX MPOTPAMMOI OOyYeHHUs y4eOHBIX
3a[[aHI/If/'I BBIITOJIHCHO, HCKOTOPBIC U3 BBIITOJIHCHHBIX SaIIaHI/Iﬁ coAcpiKar OIINOKH.

«HeynoBneTBOPUTEIBHO» - TEOPETHUECKOE COJEpKAHWE Kypca HE OCBOCHO, HEOOXOIHMMBIC
yMeHus He ¢(hOpMUPOBAHBI, BHITIOJTHEHHBIEC ydeOHBIC 3aaHUs COJePKAT ITPyObIe OIIMOKH.
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OBPA3OBATEJIBHBIE TEXHOJIOT' A

IMTPUJIOXEHME 1

[Ipu mpoBeneHHM TEOPETHUECKUX M TMPAKTUYECKUX/TAO0paTOPHBIX 3aHATHH HCIOIb3YIOTCS
CJIEYIOIME NEAArOrMYECKUE TEXHOJIOT UM

No Hassanue [enb [Inanupyemplii Onucanue nopsjka
n/m | oOpa3oBaTenbHOU MCII0JIb30BaHUs pe3yabTaT HCII0JIb30BaHUS (AJITOPUTM
TEXHOJIOTHH (C o0Opa3oBaTenbHOI UCIIOJIb30BaHUS PUMEHEHHU ) TEXHOJIOTUU
yKa3aHHUEM aBTOpa) TEXHOJIOTMH o0Opa3oBaTelbHON B MIPAKTHYECKOM
TEXHOJIOTUHI npodeccnoHanbHOM
NEeSATETbHOCTH
1 | AHanu3 cutyanuii - pa3BuTHe HaBbIKOB | [IpopaboTka ITo ONPEeICIICHHBIM
(Maxotun I.A) aHanusa U | pa3IMYHBIX TPOOJIeM | TpaBUIIaM
KPUTHUYECKOTO U HaxOoXJEHUEe HuX | pazpabaTeiBaeTca MOJEINb
MBIILICHHUS, perieHus KOHKPETHOMU CUTYallHH,
- CIOCOOHOCTh IIPOU3OIIE IIIeH B
(dhopMupoBaHHS peanbHOI KU3HH, u
HaBBIKOB OILICHKH OTpakaeTcss TOT KOMILIEKC
ATbTEPHATUBHBIX 3HAHUH U TIPAKTUYECKUX
BapHaHTOB B HaBBIKOB, KOTOpBIE
YCIIOBUSIX CTyJIeHTaM HYKHO
HEONpeAeIeHHOCTH MOJTyYUTh
2 | UadopmarmonHo- Nudopmanmonnsiii | ConmpoBoXIeHHE [Ipesenranumu,
KOMMYHHKAIIMOHHAas1 | 0OMeH IpU | MATEPUAIOB  YPOKa | BUACOPOIUKU
TEXHOJIOTHSI MOATOTOBKE U | (BUICOPOJIUKH,
(A.B. IemypoBa) BBITTOJTHCHUH CXEMBI, TaOJIHIIBI,
nabopaTopHOi KapTOUYKH)
paboThl

1464




