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1. IACIIOPT PABOYEM ITPOI'PAMMBI JIJUCIHUTIJINHBI
Tabmuma 1.1 OcHoBaHME IS peaTM3aIlui JUCTIUTUIAHE

Kop HampaBieHus: MOATOTOBKY/ CIIEIUATBHOCTH 08.03.01
HanpapieHue moaroToBKy/ CreHaibHOCTh CTpouTenbCcTBO
YpoBeHb 00pa3oBaHuUs BakanaBpuar
I'on pa3paboTku/0O6HOBICHUS 2021

Tabmura 1.2 CTpykTypa IUCIUTIINHEL B COOTBETCTBUH C YUCOHBIM ITIAHOM

Buapl yae6HOM paboThI, BKITIOYAsi CAMOCTOSTEIHHYIO padoTy

dopma 00yueHHUS:

00yYaromuxcst U TPYAOEMKOCTh TUCITUTUTNHBI O4Has OYHO-3a0YHAas 3a049Has
TpynoeMKoCTh TUCIMITIMHBL 3a4eTHBIX EIUHUIIL 5 5 5

A 180 180 180
KonrakTnas pabota, |AyautopHas JEKIUU 32 18 10
qac

st 2 14

nabopaTopHbBIH

HpaK’IF)I/IKyI;/I 28 10 20

Bueaynutopnas
CamocrosiTensHast paboTa, yac 98 138 150
Tabnuma 1.3 @opMbl KOHTPOJIS TUCIUTUTHHEL
Cemectp ®dopma 00yUeHHUS:
1 GpopMa KOHTPOJIA OYHas OYHO-3209HAasI 3a04yHas

TIePUOIBI KOHTPOJIS 1,2 cem 1,2 Tpum 1,2 cem
9K3aMeH (bl) 1 cem 1 Tpum 1 cem
3a4€T (BI) 2 ceMm 2 TpuM 2 cem
KypcoBasi paboTa
KYpCOBOM MPOEKT
WHAWBUAYyaIbHOE 3a1aHue (KOHTPOJIbHAA padoTa) 1,2 cem 1,2 Tpum 1,2 cem

Tabnuna 1.4 Buabl caMoCTOSATENBHOM paObOTHI

. ®dopma o0yueHus
Bun camocrositensHON paboThI Bup 3anstus Tun nepuona
OouHas OUHO-3a04Has | 3a04Has
IlonroroBka K JIEKIIUSIM Jlexiiun Teopermeckoe
oOydeHue 32 47 52
[MoxaroroBka K MpakTUYECKUM TeopeTuueckoe
[IpakTnueckue
3aHATUSIM oOyueHwue 22 36 34
[ToaroroBka k mabopaTopHOM Teopetuueckoe
JlaGopatopHbie
pabore oOydeHue 28 30 35
OK3aMeHaIIHOHH
[ToaroroBka k 3aueTy 3aueT
BI€ CECCHH 2 2 2
BrinonHeHre KOHTPOILHOMN Teopetuueckoe
KoutponbHas
paboThI oOydeHue 13 22 26
OK3aMeHaIIHOHH
[ToaroroBka K 3K3aMeHy DK3aMcH
BI€ CECCHH 1 1 1
Hroro 98 138 150




2. HEJb OCBOEHUSA JUCIUITJINHBI

2.1. lleas 1 327248 0CBOCHHS JHCIHAILIHHDI

nojy4eHue GpyHIaMeHTaIBHOTO ¥ MPHUKIIJHOTO XUMHUYECKOTO 00pa30BaHus B X0ZI¢ IOATOTOBKH OaKanaBpoB MO
HanpapieHnio « CTPOUTENBCTBO» U €T0 JaNbHENIIIee NCIIOIB30BAHNE B HAYYHOM M MPAKTHYECKON AesITENFHOCTH.

3amaun 0CBOEHUS TUCIUITINHEL:

1. CO3JaHUC XMMHUYCCKOTI'O MBIIIJICHUS, 3HAHUC 1 TPUMCHCHUEC 3aKOHOB XUMUWU [UIA PCHICHUA 3a1a4 CTpOHTeHBHOﬁ

TCXHOJIOTUU Ha COBPCMCHHOM YPOBHC.

[IporpamMa cocTaBiieHa B COOTBETCTBHU C TpeOoBaHUsIME DejiepaibHOTO roCcyIapcTBEHHOTO 00pa30BaTeIbHOTO
CTaHJapTa BBICIIETO 00Pa30BaHUS 110 HATIPABICHHUIO ITOJIrOTOBKH / crieuabHOCTH CTPOUTENBCTBO.

2.2. TlepeuyeHb MIAaHUPYEMBIX Pe3yJILTATOB 00yUeHHUsI N0 TUCHUILIHHE (MOTYJ/II0), COOTHECEHHBIX €
IUIAHUPYEMBIMH Pe3yJIbTATAMH OCBOEHUS 00pa30BaTe/IbHON MPOrpaMMbI

Tabmura 2.1 IlepedeHs IUTAHUPYEMBIX PE3YIIBTaTOB OOYUCHUS IO TUCITATIIINHE

Koz v HanMeHOBaHHE KOMITETEHIINT
(pe3ynbraT OCBOCHUS)

Kon 1 HanmeHoBaHME HHANKATOPA TOCTHKCHHS KOMITCTCHITUN

OIIK-1. CriocobeH periaTs 3aga4u
npodeCcCHOHAIBLHOH NesTeIbHOCTH Ha
OCHOBE UCTOJIb30BaHUs TEOPETHUECKUX
1 TIPaKTHYECKUX OCHOB €CTECTBEHHBIX U
TEXHUYECKHX HayK, a TaKkKe
MaTeMaTH4ecKoro armnapara

OIIK-1.1. 3HacT OCHOBHI €CTCCTBEHHBIX M TEXHUUECKUX HAyK, a TaK¥KC
MaTeMaTU4CCKOTro amnrapara i pCuICHus 3aaa4 HpO(l)GCCHOHaHBHOfI
JACATCIBHOCTH

OIIK-1. Criocob6eH permarp 3a1aqm
MpoeCCHOHATLHOM JISITETbHOCTH Ha
OCHOBE HCTIOJIb30BaHUS TCOPETHUECKUX
Y TIPAKTHYECKUX OCHOB €CTECTBEHHBIX U
TEXHUYECKUX HayK, a TAKKe
MaTeMaTU4ecKoro arrapara

OIIK-1.2. Ucnonp3yeT 6a30BbIC 3aKOHBI €CTECTBCHHBIX M TEXHUYICCKHUX
HayK, JUIS PEIICHUs] HHKCHEPHBIX 3aJ1a4 podecCuoHaNbHON
JIeSITETbHOCTH B 00JIACTH CTPOUTEIHCTBA

OIIK-1. CriocobeH periaTs 3aga4u
npodeCcCHOHATBLHOMN NesTeIbHOCTH Ha
OCHOBE UCTOJIb30BaHUs TEOPETHUECKUX
1 MIPaKTHYECKUX OCHOB €CTECTBEHHBIX U
TEXHUYECKHX HayK, a TaKKe
MaTeMaTU4ecKoro armnapara

OIIK-1.3. [IpumensieT MaTeMaTHUECKUN anmnapat JUIsl pelieHus 3a1ad
npodeCCHOHATBHOM e TeTbHOCTH

Tabnuma 2.2 — [InanupyemMble pe3yasTaTbl OCBOCHUS TUCIHUIUIMHBI 00pa30BaTeIbHOW MPOrpaMMBbl

KO,I[ U HAUMCHOBAHUC MHAUKATOPA
JOCTHXXCHHUSA KOMIICTCHIIMH

HanumeHnoBaHue niokasarenst olieHuBaHus (pe3ysbrara 00ydYeHHS 10
JUCTIUILITUHE )

1

2

OIIK-1.1. 3HaeT OCHOBBI €CTECTBEHHBIX
Y TEXHUYECKHUX HayK, a TAKKe
MaTeMaTHIeCKOTO anmnapara Jyist
pelIeHus 3a1a4 npoQeccuoHaATbHON
EeITEIBHOCTH

3naet: OIIK-1.1. OcHOBEBI €CTECTBEHHBIX M TEXHUYECKUX HaYK, a TaKXKe
MaTeMaTH4eCcKoro armnapara Ajs pelieHus 3a1a4 npogpeccHoHaaIbHOR
NESTENBHOCTH

Ymeet: OIIK-1.1. OnpenensaTe XapakTEpUCTUKN XUMHUYECKUX U
(U3NUECKUX TPOLECCOB (SBICHUI), XapaKTEPHBIX AJIs1 OOBEKTOB
npo¢eCCHOHATILHOM IeSITETLHOCTH HAa OCHOBE 3KCIIEPUMEHTAIbHBIX
WCCIIeIOBaHUH, MPEACTABIATE 0a30BbIE I MPOodeCcCHOHATIBHOM chepbl
(u3nUecKre MPOLECCH U SBJICHUS B BUJE MATEMaTH4eCKOrO(HX)
ypaBHeHus(i1)

Nwmeer naBpiku: OIIK-1.1. Permenns nHXKEHEPHBIX 3a/1a9 ¢ TTOMOIITBIO
3aKOHOB €CTE€CTBEHHBIX M TOYHBIX HAayK, MaT€MaTHUECKOTO amnmapara




OIIK-1.2. Ucnonb3yet 6a30BbIE 3aKOHBI
€CTECTBEHHBIX U TEXHUYECKUX HayK, IS
pelIeHns] MH)KEHEPHBIX 3a]1a4d
npodeCcCHOHATBLHOM NesITeIbHOCTH B
00JIaCTH CTPOUTENHCTBA

3naet: OIIK-1.2. MeToauky onpeneneHus XapakKTepUCTUK PU3NUECKOTO
npoiecca (SIBICHHUS ), XapaKTEPHOTO AJIsi 00BEKTOB MPO(hecCHOHATBHON
NESITENIHOCTH, HA OCHOBE TEOPETUYECKOTO U HKCIIEPUMEHTAIBHOTO
WCCIIEJOBAHNHN, MAaTEMAaTHYECKOTO MOAETUPOBAHU

VYmeer: OIIK-1.2. OcymecTBiaTs BBIOOp 0a30BbIX PU3HMUECKUX U
XMMUYECKHX 3aKOHOB JJIsl peIlieHHs 3a7a4 MpogeCCUOHATBLHON
JeSITeTbHOCTH

Nmeer nasbiku: OIIK-1.2. Knaccupukannm Gu3snuecKkux 1 XUMHYECKUX
MPOILIECCOB, MPOTEKAIOLINX HA 00BEKTE MPOPeCCHOHATBLHOM
NESTENBHOCTH

OIIK-1.3. [IpumensieT MaTeMaTHYECKUMA
ammapar Juid peleHus 3a1a4
npodeCCHOHATIBHOM e TeTbHOCTH

3naet: OIIK-1.3. [IpuHIMIBI NpUMEHEHNS] MAaTEMATUUECKOTO anmnapara
IUIs petIeHus 3a1a4 npodecCHOHANIBHON AESTENLHOCTH

Ymeet: OITK-1.3. Ilpeacrapnsats 0a30Bbie 111 MPOodeCcCHOHANTBHON
cdepsl HpU3NUecKHe TPOIIECCHI U SBICHUS B BUJIE MaTEMaTHYCCKUX
YpaBHEHUN

Nwmeer naBpiku: OIIK-1.3. Pemenus nHXEHEPHO-TEOMETPUIECKIX 3a/1a9
rpadMYeCKUMU CII0CO0aMu

Wndopmarnyst o BEISIBICHHH PE3yAbTaTOB OCBOCHUS TUCIMIUIMHBI IpeAcTaBieHa B @OHE OLIEHOUYHBIX CPECTB 110
nucuuruinHe. [Tacnopt ®OC npencrasnen B pasaene 4 PII.

[Tpumeuanne: @OC pazpabarsiBaeTcs kak npuwiokeHue K PI1J] B coorserctBuu ¢ [lonoxxennem o @OC,
YTBEPAKACHHBIM JIOKAJIbHBIM HOPMAaTUBHBIM aKTOM.




3. COAEP)KAHME JUCHUIIJIMHBbI

3.1. Tembl y4eOHOI AUCHUILIUHBI (JIEKIMOHHbIE 3AHATHS)

Ta6numa 3.1 Tembl JIEKIIMOHHBIX 3aHATHHA

KonmuectBo yacoB mo gopmam

Ne /it

HamMmenoBanmne
pasnena
JUACIATUIMHBI
(Mo-TTysn)

Tema u comeprkaHue JICKITNOHHOTO
3aHA-THI

o0yueHus

Konrt. pa6

Cawm. pab

3a049Hasd

3a049Hasd

2

3

+ | OYHaA

WU | OYH.-3a049Hasd

3| OYHaA

=)

o0 [ OYH.-3a04YHasl

o

IlepBas rpynna
nepuonaa
aTTecTalMu
(3k3aMeH)

ouyHas ¢opma (1 cemectp),
o4Ho-3a04Has ¢opma (1 Tpumectp),
3aouyHas popma (1 cemecTp)

—

OCHOBHBIE TTOHSITHS
1 3aKOHBI XUMUH.
DKBHUBAJIEHT.

OCHOBHBIE 3aKOHBI U TIOHSTHS XHUMUH.
OKBUBaJICHT. XUMHUYECKHE (GOPMBI
CYIIECTBOBAHUS MATEPHH, XUMHUECKHUE
peakmuu. @opmynbabie enuHATIH (DE)
BeriectBa. KoinuecTBo BemecTsa.
MoutsipHast Macca 3J1eMeHTa, BEIIeCTRa,
MOJISIPHEIN 00BhEM ra3000pa3HOTO
BeriectBa. CTENeHb OKHCIICHUSI.
DkBHUBaJNEHT BenlecTBa. Yncio
skBuBajeHTHOCTH (Z(B)). Onpenenenmne
Z(B) B peaknusx oOMeHa,

XuMudeckas
TepMOIUHAMUKA.

1-11 3aKOH TepMOIMHAMUKH.
Tepmoxumus.ITpeamer xumuueckon
TepMoArHAMUKHU. TepMonnHaMudecKast
CUCTEMa, OKpY>Kalollas cpesia, Xapakrep
B3aMMOJICHCTBUS MEX Ty HUMHU.
CocTosiHuE CHCTEMBI, TapaMeTPHI
co-cTossHUS. DYHKIIUN COCTOSHUSI.
BuyTpenHas 3HEprus.
Tepmonunamudeckuit mporecc. OyHKIUU
nporecca. Termnora. Pabora. IlepBbrit
3aKOH TePMOAWHAMUKH IS
M30JIMPO-BAaHHBIX U 3aKPBITHIX CUCTEM.
OHransnus cucteMsl. llpumenenn

XuMuueckas
TEPMOJUHAMUKA.

2-1 3aKOH TEPMOINHAMUKHU.
Outponus.Heobparumelie u oOpaTumMeie
nporueccel. Makpo- 1 MUKpOCOCTOSHUS
CUCTEMBI. TepMOIMHAMHYECKAs
BEPOSATHOCTH COCTOSTHUSI CUCTEMBI.
VYpauenue boneliMana. DHTponusa — Mepa
HEYNOPAJ0YEHHOCTH COCTOSHUS CUCTEMBI.
Bropoii 3akoH TepMOAMHAMUKH.

HaHpaBJ'IeHHOCTI: XUMUYCCKUX MPOLECCCOB.

da3o0Bble paBHOBECUS. TpeTuil 3aK0H
TepMoarHaMuKku. CTaH#apTHas SHTPONHSL.
Pacuer nusmenenus sHTponuu




XuMudeckast
KWHETHKA.
XuUMHIECKOe
paBHOBECHE.
Karanns.

Xumuueckas kuHeTHka.lIpocteie n
cloxHble peakiuu. [loHsaTHE MexaHn3Ma
peakuuu. CKOpoCTb XMMHUYECKOH
peaxuy; GaKTOphl, BIUSAIOIINE HA
CKOPOCTb. 3aKOH JIEMCTBYIOIIMX Macc.
Kunernueckue ypaBHenus. Koncranra
CKOPOCTH; (PaKTOPBI, BIMSIOLINE Ha HEe.
3aBHUCUMOCTb CKOPOCTH XUMUYECKON
peakuuu ot Temrneparypsl. [Ipasuio
Bant-Todda. YpaBuenue Appenuyca;
SHEPTHUs aKTUBALMH, aKTUBUPOBaHHBIH
KOMITJIEKC, K

XuMudeckast
KWHETHKA.
XUMHIECKOE
paBHOBECHE.
Karanns.

XuMuyeckoe
paBHoBecue.Karanus.Karanutnueckue
cucteMbl. [OMOreHHbIH, reTeporeHHbIN
karanu3. Karanuszarop. CyTs aelicTBus
Katanu3aropa. XUMHUYECKOE paBHOBECHE,
YCIIOBHE XUMUYECKOTO paBHOBECHS. 3aKOH
JEeWCTBYIOMINX Macc JJisi 00paTuMoro
npouecca. KoncTanTa XuMH4ueckoro
paBHOBECHS ISl TOMOTEHHON U
TeTEepPOTreHHOM peakunii; GaKTopsl,
BIMsIOIMME Ha Hee. CMeleHne
XUMHUECKOTO paBHOBecus. [IpuHiun
Jle-11Tarens

0,5

0,5

PacTBOpHI.

Konnenpamuu. uccormarus. O0mast
XapaKTEepPHUCTHKA PACTBOPOB.
PacTBopuTENh, pACTBOPEHHOE BELIECTBO.
Kiraccu-¢uxarus pacTBopos.
PacTBOpHMOCTB TBEp/IBIX BEHIECTB,
KUIKOCTEH, Ta30B. CII0CcOOBI BEIPAKCHUS
cocTaBa pacTBOPOB: MaccoBast JIOJs,
MOJISIpHAsT JIOJIsI, MOJISIpHAST
KOHIEHTPA-ITUsI, MOJISIpHAsI KOHIICHTPAIIHS
9KBUBAJICHTOB, MOJISUTbHAS. KOHIICHTPAITHSL.
3aK0H YKBU-BAJICHTOB JJIsl PACTBOPOB.
Teopust ob6pazoBanus p

PacTBOpHI.

[lIxana pH. Pacuer peakuuu
cpensl.MloHHOE TpOM3BEIEHUE BOMBI.
BonopoaHblii ¥ THAPOKCHIIBHBIN
noka3arenu. [lkana pH. Pacuer pH
PacTBOPOB CHIIBHBIX U CINA0BIX KUCIIOT U
ocHoBaHMil. KucnoTHo-ocHOBHBIE
UHAUKATOPHI. ['uaponus coneid. GakTopsl,
BIIMSIIOIIIME HA TUIposin3. ['uaponus comnen
10 KaTHOHY, 110 aHWOHY, TTOJTHBIH
THAPOIIH3.

0,5

0,5

PacTBOpHI.

KonnurarueHsle cBoiicTBa
pactBopoB.KoyumuraruBHble cBOHCTBA
PacTBOPOB HEANIEKTPOIUTOB. 3akoH Payms
u ero cienctBus. OcMoC. OCMOTHYECKOE
nasieHue. 3akoH Bant-Todda.
KomnurarvBHbie CBOMCTBA pac-TBOPOB
3IEKTPONUTOB. M30TOHMYECKUI

K03 PUIIHEHT.




SJICKTp OXUMHNYCCKHUC
IMpoUCCChI.

[Tonstue anextpona. YpaBHeHUE
HepHcTa. O1eKTpoXUMUYECKUE CUCTEMBI.
OCOOCHHOCTH MEKTPOXUMUICCKUX
npoueccoB. MOHHO-MeTaTNnYe CKUiA
anexkTpoa. BosHukHOBeHUE ABOMHOIO
AIEKTPUUECKOTO CJIOSl Ha TPaHUIEe
ANEKTPOA-INEKTPOIUT. PaBHOBECHBIH
ANEKTPOAHBINA MOTCHLIUA. YpaBHEHUE
Hepncra. ['a30BbIe 31EKTPOIBL.
Bogoponusrit anextpon. Kucnopoausiii
anektpo CTaHIapTHBIA AIEKTPOAHBIN
MOTECHIUAN. DIESKTPOXUMUYCCKUM s
Hanps

10

DNEKTPOXUMUYIECKIEC
TPOIIECCHI.

lanpBaHnueckuii aneMeHt. Pacuer
OJIC.I"'abBaHUYECKUH 3JICMEHT. DJIeMEHT
Hanwmsnsa-SAxo6u. Karomnsrit mporiecce,
AQHOIHBIN MPOIIECC, TOKOOOpa3yoIas
peakius. Cxema dIeKTPOXUMHIECKON
merd. TepMomuHaMUKa TaIbBaHUIECKOTO
snemenTa. DJ1C raabBaHUYECKOTO
JJIEMEHTA.

0,5

11

SJICKTp OXUMHNYCCKHUC
IMponCCChI.

Kopposusa meramnos.Kopposus meTamios.
Xumndeckasi KOppo3usi.
DIEKTPOXUMHUYECKas KOPPO3Us METAIIIIOB
u ycnosus ee nporekanud. Cxema KI'D.
Karonubrit 1 aHOAHBIN TPOLIECCHI.
OKHCIUTETU-ICTIONSIPU3ATOPHI. YCIOBUS
MPOTEKAHUS KOPPO3UH METAILIIOB C
KHCIIOPOJHON ¥ BOAOPOAHOM
Jenofisipu3alnneil. 3amura MeTaaIIioB OT
Kkoppo3uu. JlerupoBanue. 3alIUTHBIC
MIOKPBITHSI: HEMETAIINYECKUE,
MeTaJNTHYeCcKue (aHOHbIC,

0,5

uToro
IlepBasi rpynna
nepuoaa
aTTecTauuu
(3K3amMeH)

16

10

16

25

32

Bropas rpynmna
nepuoaa
arrecrauuu (3a4er)

ouHasi popma (2 cemecTp),
04HO-3204Hasi popma (2 TpuMecTp),
3ao4Has ¢opma (2 cemecTp)

KecTrkocTs BOIBI

KecTtkocTh BoAbL. BUIBI 5K€CTKOCTH.
Vmsryenne Boasl. KaTHOHUTEI,
aHMOHUTHL O0IIast XapaKTePUCTHKA
MPUPOIHBIX BOA. JKecTkoCcTh BOnbl. Buibt
KECTKOCTH: KapOOHaTHasI, HekapOoHaTHasl.
EnuHUIBI H3MEpEeHMSI JKECTKOCTH.
YMmsrdeHue Boabl. MeTOAbl yMSATYCHUS:
TEPMHUYECKHUN U PEareHTHBIC METOJIBI
(M3BECTKOBAHMS, COIOBO-M3BECTKOBEIH,
(bocdarHbIil), JOCTOMHCTBA M HEJOCTATKH.
Merton noHHoro ooMena. OHUTEL.
Karuonutsl, annoHuTsl. Peakiiuu ooMeHa
MOHOB KaTHOHUTA (aH




2

HucnepcHsble
CUCTEMBI

JlucriepcHble CHCTEMBI, KIIaCCU(UKAIIHS,
nonrydyeHue. GU3NKO-XUMHUYECKUC
CBOICTBA AUCIIEPCHBIX CUCTEM.
[ToBepxHOCTHAS SHEPTHsl, TOBEPXHOCTHOE
HarsbkeHue. Ancopouus. [TAB.
OnTuyeckue CBOMCTBA JUCIIEPCHBIX
cucteM.JlucrepcHbIE CUCTEMBL.
Oco0OEHHOCTH BBICOKOAMCIICPCHBIX
cucreMm. Knaccuduxanus qucrepcHbIx
CHUCTEM IO pa3MepaM YacTHII TUCIIEPCHOM
(hazpl, 10 arperaTHOMY COCTOSIHHIO
JUCTIEPCHON (ha3bl U JUCTIEPCUOHHOM
Cpelbl, 0 CTENEHU B3aUMOACHCTBUS
YaCTHII AUCIICPCHON (a3bl U
JucriepcUOHHOM cpenpl. ['enu u 30mu.
MeTonb! MOTyYeHUs AUCTICPCHBIX CUCTEM.
DOU3NKO-XUMUYCCKUE CBOMCTBA
JUCIIEPCHBIX CH

OCHOBBI XUMHH
BSDKYIIIUX BEIICCTB.
CutnkaTHBIE
CTPOUTEILHBIC
MaTepuabl

OO0mue pU3NKO-XMMHUYECKHE CBOWCTBA
BSOKYIIMX BEIIECTB U UX KIACCH(DUKALIMSL.
Bo3zaymiHbie BsKyIIUE BEIIECTBA.
I'uppaBnuueckre BSOKYIME BEIIECTBA.
Koppo3sust 6eToHa 1 METO/BI 3aIUTHI OT
KOppo3uH. OU3HUKO-XUMUYECKHE OCHOBBI
cTeks1000pa3Horo cocrosguusi. CHIMKaTHOE
crekno. Cutasl. [IpuponHoe
cUIIMKaTHoe chipbe. Kepamnueckue
Marepuaisl. Knaccupukanms u crnocoost
nonyuenus. Kepamuueckue MaTepuansl.
Orueynopsblie Marepuansl. O0mme
(U3UKO-XUMHUYECKUE CBOMCTBA BXKYIIIMX
BEIIECTB 1 UX KJacCU(UKaIIHS.
Bo3zaymiHbie BsOKyIIUE BEIIECTBA.
Bosznymnas uzBects. ['uncosbie BxyIne
Bell

4

BricokomonekynsapH
bl€ COETMHEHMS B
CTPOUTENBCTBE

OCHOBHBIE MOHATHS XUMUHU
BBICOKOMOJIEKYJISIPHBIX COETMHEHUM.
CTpyKTypa U CBOMCTBA MONUMEPOB. Buibt
MIOJIUMEPOB, IPUMEHSIEMBIX B
cTpoutenscTBe. OCHOBHBIE TOHSTHSA
XUMHH BBICOKOMOJIEKYJISIPHBIX
coenunennii. Kimaccudukanus, cTpykrypa
1 cBoiicTBa onumepoB. CriocoObl
MIOJTy4EHUs MOIUMEpPOB. JlecTpyKIus
MOJIUMEPOB, €€ OCHOBHBIE BUJIBI.
[Tnactmaccel. Buasl monumepos,
MIPUMEHSAEMBIX B CTPOUTEILCTBE.
[HonumepHbie 100aBKH B OETOHBI.

nuToro

Bropas rpynna
nepuoaa
arrecTaumu (3a4er)

16 8 2 16 | 22 20

HToro

32 | 18 10 | 32 | 47 52

3.2. IlpakTHyeckue U CEMHUHAPCKHE 3aHSTUS M UX COMEPKAHHE
Tabnuma 3.2 Tembl NpaKTUYECKUX 3aHATUN

HaumenoBanue

KommuaectBo 9acoB mmo ¢popmam
0o0ydJeHus

KomnrT. pab | Cawm. pab




Ne i/t

paznena
JCTTUTUTAHBI
(Mo-Tysn)

Tema u coepkaHue MPAKTHYECKOTO
3aHATHUS

3a049Hasd

3a049Hasd

2

3

+ | OYHaA

WU | OYH.-3a049Hasd

=)

3| OYHaA

o0 [ OYH.-3a04YHasl

o

IlepBas rpynna
nepuonaa
aTTecTalMu
(3k3aMeH)

ouyHasn ¢opma (1 cemectp),
o4Ho-3a04Has ¢opma (1 Tpumectp),
3aouyHas popma (1 cemectp)

—

OCHOBHBIE TTOHATHSA
1 3aKOHBI XUMUH.
DKBHUBAJIEHT.

OcCHOBHBIE 3aKOHBI U TIOHSATHS XUMUH.
Kinaccel HeopraHnueckux COeTMHEHUH,
HOMeHKIaTypa. CTeneHb OKHUCIICHNUS.
OxHCHIN-TeThHO-BOCCTAHOBUTEIHHBIC
peaxkuun. MonsipHas Macca. KonnuectBo
BEIIECTBA.

OCHOBHBIE TIOHATHUSA
Y 3aKOHBI XUMHUH.
OKBUBAaJICHT.

OxsuBasieHT. opMynbHas eqUHNLA.
OKBHUBAJIEHT 3JIEMEHTA B COEAUHEHNH,
9KBHMBAJIEHTHI COEMHEHNIN Pa3INIHbBIX
KJ1accoB. YNCII0 3KBUBAJIEHTHOCTH.
Onpenenenue yncia SKBUBAJICHTHOCTH
COCAMHEHHS, YYacTBYIOLIETO B 0OOMEHHON
U OKHCIIUTENBHO-BOCCTAHOBUTEIBHON
peakuun. KonngyecTBo BemecTBa
9KBHMBAJIEHTOB. AITUTUBHOCTb MOJISIPHOM
MAacchl PKBUBAJIEHTOB. PacyeTsl o 3akoHy
9KBHMBAJICHTOB.

XuMuueckas
TEPMOJUHAMUKA

TepMonTuHAMUYECKHE PACUETHI.
Omnpenenenue TemI0BBIX 3PPEKTOB
peakuuu. PacueTsl sHTamBINI
00pa30oBaHusl BEIECTB IIPH NU3BECTHOM
TerIoBoM 3¢ dexre peakunu. Pacuer
W3MEHEHUS SHTPOIHHU B XO/€ PEAKLUH U
npu (a30BbIX NPEBPAIICHHUSIX.
Omnpenenenue HapPaBIEHHOCTH
XMUMUYECKHX MPOLECCOB U BEPOSTHOCTH
MPOTEKaHUs] XUMUIECKON PEaKLnH B
3aBHCUMOCTH OT TEMIIEPATYPBI.

XuMuaeckast
KWHETHKA.

XUMHIECKOE
paBHOBECHE.

XuMuyeckas KUHETHKA U paBHOBECHE.
[IpumeHeHne 3ak0Ha AEWCTBYIOIUX Macc
JUIS pacyeTa CKOPOCTEN XMMHUYECKHUX
peakuui, TEKyIIUX KOHIIEHTpaIuii
peareHToB U NpORyKTOB. PacueTsl o
npasuity Banr-T'odda. 3akon
JNEHCTBYIOIMX Macc U1 TOMOT€HHBIX U
TeTEPOreHHBIX PEAKINH I COCTOSHUS
paBHOBecus. [IpuMeHeHne npuHIMna
Jle-1llarense 1u1d onpenencHus: CMELIEHUS
paBHOBeCH: TPH U3MEHEHNH YCIOBUH
nporecca. Pacuet paBHO

PactBOpEI

KonnenTtpaunu. PacueTs! peakuun
cpeabl.PacueTsl pazauyHbIX cIOCO00B
BBIPAKEHMSI KOHIIEHTPAIUH PacTBOPOB.
CocraBneHne ypaBHEHUN peakuit
JUCCOLUAIINY COEIMHEHUH pa3IMYHbIX
KJIACCOB U YpaBHEHUM peakluil TuApoIn3a
coneit. Jlmcconuanys CHIbHBIX U CIa0bIX
NEeKTpoauTOB. PacueTs! Bennuunsl pH B
pacTBopax KHUCJIOT U OCHOBAaHUH.




ONEKTPOXUMHUYECKHUE |DNEKTPOXUMHUYECKHE TIPOIIECCHI. 2 0,5 2 3 2
IIPOLIECCHI DNEKTPOIHBIN MOTEHINAT
MOHHO-METAJUTHYECKUX U Ta30BBIX
ANeKTpoAoB. YpaBHenue Hepucra. Pacuer
OJIC ranpBaHMYECKHUX DIIEMEHTOB.
CocraBieHrE TaTbBaHUYECKIX
3JIe-MEHTOB U IEKTPOIHBIX IPOIIECCOB.
Onexrpoxumudeckue |Kopposus metamio. OnpenencHue 2 0,5 2 3 3
MIPOIIECCHI BO3MOYKHOCTH TIPOTEKAHUS KOPPO3HH
MeTajia B 33JaHHBIX ycInoBusiX. CrocoOs
3aIUTHl METAJIOB OT KOPPO3HHU.
uToro 14 6 14 | 22 20
IlepBas rpynna
nepuonaa
aTTecTalMu
(3k3aMeH)
Bropas rpynna ouHasi popma (2 cemecTp),
nepuoaa 04HO-3204Has ¢opMa (2 TpUMeCTp),
arrectauuu (3a4er) |3aounasi popma (2 cemecTp)
XUMUS BOJbI JKecTKoCTh BOIBI 1 METOMBI €€ 2 2 2 4 4
ycTtpaneHus. JKecTkocTh BoJibl. MeTo b1
yMsTYeHHS BOABI. PacdeTsl sxxecTkoCcTH
BOJIbI, MACCHI PACTBOPEHHBIX COJIEH B BOJIE.
Pacuersr Mmacc peareHTOB, HEOOXOUMBIX
IUTs yMsirdeHnst Bonbl. KomtokBuym mo
TeMe «KeCTKOCTh BOABI M METO/IBI €€
YCTpaHEHUS.
HucnepcHsble Omnpenenenue NOporoB Koaryasun 2 2 2 4 4
CUCTEMBI runpodoOHbIX 30ei. JlucnepcHele
cucrembl. Kiaccudukarus, MeTo b1
MOJTy4eHUs ¥ cBolcTBa. CTPOCHUE YaCTHUIL
aucriepcHor ¢a3bl THAPOPOOHBIH 30M€H.
Cocrapnenue GpopMyiI MULIEIUT
ruapodOOHBIX 30JIei. YCTOHYNBOCTD U
KOATYJISIIIAS KOJUTOUHBIX CUCTEM.
Hucnepcusie OmpeneneHne MOPOTOB KOATYIISAITAN 2 2 2 3 3
CHCTEMBI ruApodoOHBIX 305ei.OnpenencHue
TTOPOTOB KOATYIISAIANA THAPOGDHOOHBIX
3onei. KomtokBuyM 1o teme
«JlucnepcHble CUCTEMBDY.
OCHOBBI XUMUH XUMHSI BSOKYTITUX 2 2 2 3 3
BSDKYIIIMX BEIIECTB. |MarepuaioB.BoznymrHpie BOKyIIHe
CutikaTHbIe Matepruastbl. ChIpbe, TTOYICHHE H
CTPOUTENHHBIC TBEp/ICHNE BO3IYIIHON U3BECTH,
MaTepHuabl THIICOBBIX M MarHe3WajIbHBIX BSDKYIIIUX.
Pemienue 3anay. 'mapasnudeckue
BOKyIMe Matepuaisl. CeIpbe, MOTydYeHue
Y TBEpACHHE TIIMHO3EMHUCTOTO U
MOPTIAHAIIEMEHTOB, THIPABINYECKOM
u3BecTH. Pemenue 3a7a4. KommokBuym no
TeMe «XHUMHUS BOKYIIIX MaTepHaIOBy.
nuToro 8 8 8 14 14
Bropas rpynna
nepuoaa
arrecTaumu (3a4er)
Hroro 22 14 22 36 34

3.3. JlaGopaTopHbIi MPAKTHKYM M €0 coldep:KaHue
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Tabnuma 3.3 Tembl 1abopaToOpHBIX PadoT

KommuaectBo wacoB mmo ¢popmam

0o0ydJeHus
Hanmenosanue Komnrt. pab Cawm. pab
Ne /i pa3nena Tema u copeprkaHue 1a00paTOPHOM § CE
JUCLUTUTAHBI paboThI g g
(vO-zys) 5 | ® g 5 | 0§ g
| 2|85 |5 | &
) ) > o o &
1 2 3 4 5 6 7 8 9
IlepBasi rpynmna ouHasi ¢popma (1 cemecTp),
nepuoga 04HO-3a04Hasi popma (1 TpuMmecTp),
arrecTauuu 3aouyHas ¢opma (1 cemecTp)
(3Kk3amMeH)
1| OcHoBHEIE OHATHA |OTIpeneneHne CoaepKaHus 2 1 2 2 2 3
Y 3aKOHBI XUMHU. KpPHUCTaJNTU3AL[HIOHHOH BOJIBI B
OKBHBAJICHT. KpHUCTaJuioruapare kapooHara
HaTpusa.OcBOeHHE TpUEMa B3BEILIMBAHMS,
METOZla KUCJIOTHO-OCHOBHOTO TUTPOBAHUS.
Pacuets! ¢ ncnonap3oBaHNEM 3aKOHA
9KBHMBAJICHTOB.
2| OcHoBHBIE IOHATHS |OTIpenencHrue MOJIIPHOM MacChl 2 1 2 2 2 3
Y 3aKOHBI XUMHUHU. 9KBUBAJIEHTOB IIPOCTOTO BELECTBA.
OKBHBAJICHT. OKCTIEPUMEHTAIILHOE OTIPEIICIICHIE
MOJISIPHON MacChl SKBUBAJICHTOB
JIIOMUHUS METO-JIOM BBITECHEHUS
BOJOPOZA U3 KUCIOTHL. [IpuMeHeHue
3aKOHA 3KBHUBAJICHTOB B pacueTax.
3 | Xummuueckast OnpeneneHue SHTANBINKA PACTBOPEHUS 2 1 2 2 3
TEPMOAMHAMHKA COJH. DKCIIEPUMEHTAIILHOE ONpPEETICHNE
SHTAJIBIINN PACTBOPEHHS COJIM METOIOM
KaJIOpUMETPUH. 3aKPETUICHUE TOHATHUS
SHTAJIBITHH.
4| Xumnueckas Onpenenenue 3aBUCUMOCTH CKOPOCTH 2 1 2 2 2 3
KHHETHKA XMMUYECKOH PeaKklnu OT KOHLIEHTPaIun
peareHToB. DKCIIEPUMEHTAIIEHOE
OTpeNieTIeHNE 3aBUCUMOCTH
OTHOCHUTENIbHOW CKOPOCTH XUMUYECKON
pEeakLuu OT KOHIIEHTPAIlUN PEareHTOB.
5| Xumudaeckas OmpeneneHne 3aBUCUMOCTH CKOPOCTH 2 1 2 2 2 3
KHHETHKa peaxkiuy OT TeMIepaTyphl.
OKCIepUMEHTAIBHOE OIIpeesIeHHE
3aBHCUMOCTH CKOPOCTH PEaKIMH OT
Temneparypsl. [IpuMmenenue npasuia
Bant-T'odda mis pacdera ckopoctu
peaxiyy B 3aBUCUMOCTH OT TEMIIEpaTyphl.
6 | Xumuaeckoe CMelnieHre XMMHYECKOTO PAaBHOBECHS. 2 1 2 2 3
paBHOBECHE OKcIeprMEHTaJIbHOE CMEIIEHNE

XUMHUYCCKOI'O paBHOBECCHUA IIPpU
HU3MCHCHUU PABHOBCC-HBIX KOHL[CHTpaLII/Iﬁ
pCarcHToB U MPOAYKTOB. HpI/IMeHeHI/IC
InpuHIUIIA Jle-Illarenbe IJI1 ONpCACIICHUA
HaIlpaBJICHUA CMCIICHUA XUMHUYCCKOT'O
paBHOBECHA.
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7|PacTBOpBHI. [Ipurorosnenue 2 1 2 2 2
pactBopoB.[Ipurorosnenue pactsopa
3aJJaHHOW KOHLIEHTPALIUU U3
KOHILIEHTPHPOBAHHOT'O pacTBOpa.
Onpenenenue KOHIEHTPAIMK KPEIKOrO
pacTBoOpa ¢ MOMOILBIO APEOMETPA.
PazbaBnenne pacTBOpoOB.
8 [PacTBOpEL. Ompenenenne MOJIIPHON MacChl 2 1 2 2 2 3
SKBHBAJIEHTOB CIIOKHOTO
BemecTBa.OnpeneneHne MOJISPHON MacChl
SKBHUBAJIEHTOB HEM3BECTHOW KHCIIOTHI
METOZIOM THUTpOBaHus. Pacuer ¢
WCTIOJIb30BAHUEM 3aKOHA SKBHBAJICHTOB.
9|PacTBOpHI. Onpenenenue pH pacTBOPOB ¢ MOMOIIBIO 2 1 2 2
nHankaropoB.Onpenenenue pH pactBopos
KHCJIOT ¥ OCHOBaHMH € TIOMOIIBIO
pa3IMYHBIX HHAUKAaTOpOB. CpaBHE-HUE
MOJTYYEHHBIX BEJIMYMH C PACYETHBIMHU.
10 |9nexrpoxumuueckue |Kopposust meramnos.Habmonenue 2 1 2 2
MPOLIECCHI. MIPOLIECCOB KOPPO3UH METAIIOB B
3aBUCHUMOCTH OT Pa3iINYHbIX YCIOBHH
HaxXOKACHNUA. AKTUBALNS KOPPO3HH.
3aluTHBIE METAIITNYECKUE MTOKPBITHS.
CocraBieHne KOppO3UOHHBIX AIEMEHTOB U
NIEKTPOIHBIX NPOLIECCOB.
uToro 20 10 10 | 20 | 20 23
IlepBas rpynna
nepuoaa
aTTecTalMu
(3Kk3amMeH)
Bropas rpynna ouHasi popma (2 cemecTp),
nepuoaa 04HO-3204Has ¢opMa (2 TpUMeCTp),
arrectauuu (3a4er) |3aounasi popma (2 cemecTp)
1 [OcHOBEI X¥IMHUU CHIMKaTHBIN MOIYITb KHAKOTO CTEKIIA. 2 2 2 2 3
BSDKYIIIMX BEMIECTB. |MeTOZOM KHCIIOTHO-OCHOBHOTO
CunmukarHele TUTPOBAHUS OTIPENEISIOT CUITMKATHBIN
CTPOUTENHHBIC MOJTYJTb KUAKOTO CTEKJIa.
MaTepHuabl
2 | XuMuS BOIBI Ompenenenue XKeCTKOCTH BoAbl. MeTtomgom | 2 2 2 2 3
TPHUIOHOMETPHUYECKOTO TUTPOBAHHUS
orpenensieTcs 001as )KeCTKOCTh BOJBI.
MeTonoM KMCIOTHO-OCHOBHOTO
TUTPOBAHUS OIpeesieTca KapOoHaTHas
KECTKOCTH BOJIBL.
3| AucnepcHbie AncopOuus yKCyCHOM KUCIOTHI Ha YIJIE. 2 3 2 3 3
CUCTEMBI [IpoBoauTCs onpesaeieHne aacopoun
YKCYCHOM KHUCJIOTHI HA aKTUBHUPOBAHHOM
yrie. OnpenenseTcs fTMHaMu4uecKas
€MKOCTb.
4|OcHOBBI XUMHUHU Onpenenenue conepkaHusi OKCHIOB 2 3 2 3 3
BSUKYIIIMX BEIIECTB. |KaJbLUsA U MarHus B Mene. Onpenensercs
CunukatHble CyMMapHO€ coJiepaHue KapOoHaToB
CTPOHTENbHBIC KaJbLYs ¥ MarHUS B MeJe.
MaTepuabl
uToro 8 10 8 10 12
Bropas rpynmna
nepuoaa

arTecTanuu (3a4eT)
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Hroro | 28 | 10 [ 20 | 28 | 30 | 35 |

3.4. KypcoBoii mpoekT (padoTa) M ero XapaKTepUCTUKA
He npenycmotpeHo.

3.5. HuauBuayaJbHOeE 3aJIaHHE U €r0 XapaKTePUCTHKA
Tabnuma 3.5 Tembl MHAUBHUYaTbHBIX 3aIaHUH

KommuaectBo wacoB mmo ¢popmam

0o0ydJeHus
Komnrt. pab Cawm. pab
S 3
Ne ii/m TeMa UHAMBUIYATBHOTO 3aIaHUS z =
5 &
o) = Q =
] [~}
= | 9 | E |5 | 2| g
< . I < . I
=S| E| S| E|E | g
o o g ] o g
1 2 3 4 5 5 6 7

IlepBas rpynna nepuona arrectauuu (3K3aMeH) - O4Hast
¢opma (1 cemecTp), ouHOo-3204Hast popma (1 TpuMecTp),
3aouHas ¢opma (1 cemecTp)

1 |UupuButyansHOe 3aanue "XuMudeckas TepMOJUHAMUKA. 7 14 14
Xumuueckas kuHeTuka'". boiee mogHoe moHMMaHUE 3aKOHOB
XUMHYECKON TEPMOIUHAMUKN U KHHETHUKH, TTOJyUYeHIE HABBIKOB
B pacyeTe TEIUIOBBIX 3(P(EKTOB, OMpEIeIeHNN HAPaBICHHOCTH
XUMHYECKHX TPOIIECCOB, aHAJIN3E PEAKIIMOHHON CITOCOOHOCTH
BEILECTB, ONPEICICHIUN CKOPOCTH PEAKIINH, PACUETe KOHCTAHTHI
PaBHOBECHS], PABHOBECHBIX KOHIICHTPAIIHI PEarcHTOB U
MPOIYKTOB.

HUTOoro 7 14 14
IlepBas rpynna nepuoaa arrectanum (3K3aMeH)

Bropas rpynna nepuoga arrecranum (3a4er) - ouHas popma
(2 cemecTp), 04HO-3204HAs popma (2 TpUMeCTP), 3a04HAS
¢opma (2 cemecTp)

1 | Xumus BOKYIIUX MaTepraioB.Penenne npakTuyeckux 6 8 12
pacueTHBIX 33/1a4 IO TeMe "BSKYIIME BelecTa'.
UTOI'O 6 8 12

Bropas rpynna nepuoaa arrectauuu (3a4er)
HToro 13 | 22 26




4. BBISABJIEHUE PE3YJIBTATOB OCBOEHUA JUCHUITJIMHBI

4.1. Iacnopt ¢ouaa oueHouHbix cpeacts (POC) no nucUUILINHE
Tabmuma 4.1 - [Tacopt pouma onenounsix cpeAacTB (POC) mo auCIUTIITNHE
Konpr
Ne HaumenoBanue N
TexHomorus Bun arrecranuun Bunet 3anstuii | opMupyeMbIx
/Tl | OLIEHOYHOTO CPEeCTBa N
KOMITETCHITHH
1 2 3 4 5 6
1 |9x3aMeHaIMOHHbBIC TpamumonHas IIpomexxyTouHas 3auer, Ox3amen  |OIIK-1.1.,
OMIICTHI obpazoBaTebHas aTTeCTaIus OIIK-1.3.
TEXHOJIOTUS
2 |KontponpHas pabora |TpamummoHHas Texymuii KOHTPOJb KonTpomnbHasi, OIIK-1.1.,
obpazoBaTebHas CPC OIIK-1.3.,
TEXHOJIOTUS OIIK-1.2.
3 |KommokBuym TpamutmonHas Texymuii KOHTPOJb IIpaktnueckne  |OIIK-1.1.,
obpazoBaTebHas OIIK-1.3.
TEXHOJIOTUS
4 |Hoxman, coobmenne | TpaguruonHas Texymuii KOHTPOJb Jlexunn OIIK-1.1.,
obpazoBaTebHas OIIK-1.3.
TEXHOJIOTUS
5 |[loprdonmo HNudopmarmmonno-ko | Tekymmwii KOHTPOIh JlaGoparopasie  |OIIK-1.1.,
MMYHHUKAIOHHAS OIIK-1.3.
obpazoBaTebHas
TEXHOJIOTUS
6 |Tpenaxep HNudopmarmonno-ko | Tekymmuii KOHTPOIhL CPC OIIK-1.1.,
MMYHHUKAIFOHHAS OIIK-1.2.,
obpazoBaTebHas OIIK-1.3.
TEXHOJIOTUS
7 |Tect HNudopmarmmonno-ko | Tekymmuii KOHTPOIhL CPC OIIK-1.1.,
MMYHHUKAIFOHHAS OIIK-1.2.,
obpazoBaTebHas OIIK-1.3.
TEXHOJIOTUS
8 |Pa3nHoypoBHEBBIC TpamumonHas Texymuii KOHTPOJb CPC OIIK-1.1.,
3a/1a49¥ U 38/ TaHMS obpazoBaTebHas OIIK-1.2.,
TEXHOJIOTUS OIIK-1.3.

4.2 Bonipocsl K 3K3aMeHy (3a4eTy)

IlepBasi rpynna nepuona arrectauuu (3k3amen) - ounasi popma (1 cemectp), 0uHO-3a04Hast popma (1
TpuMecTp), 3a0uHas popma (1 cemectp)
1. ®opMynbHBIE eMTUHAIIBI BemecTBa. KommdecTBo BemecTBa. MoisipHas Macca BemecTBa. MosIpHBIA 00beM
ra3000pa3HOTO BEUIECTBA.

2. DKBHUBAJIEHT BEIIECTBA. DKBUBAJICHTHOE YMCII0. DKBUBAJIEHT BEILIECTBA. DKBUBAJIIEHTHOE 4K CiI0. KomndyecTBo
BEIICCTBA SKBUBAJICHTOB. MoJIsIpHas Macca SKBUBaJICHTOB.. MOJISIPHBIN 00beM KBHBAJICHTOB ra3000pa3HOIo
BEIECTBA.

00 NN L W

. BHyTpeHHs1s1 sHEprus

9. Tennmora u pabora.

. Hpez[MeT XHMHYCCKON TCPpMOJUHAMUKN

10. IlepBeIii 3aKOH TEPMOIMHAMUKH.

. CocTosinue cucteMbl. TepMOIMHAMUYECKUE TapAMETPhI
. TepmommaamMugeckue mporeccsl (p=const, V= const, T= const, p,T= const, V,T= const).
. OYHKIMH COCTOSHUS CUCTEMBI, ()YHKIIMU TIpoIecca

11. TlepBblit 3aKOH TEPMOAUHAMUKY JJI PA3TUYHBIX IPOLECCOB. DHTANBIINSI CUCTEMEI.

12. TerutoBoii addext peakunu. 3akoH I'ecca.

. TepmogmaamMuyeckas cucrema. Oxpyskaromasi cpeaa. Buasl cuctem (M301upOBaHHBIE, 3aKPBITHIE, OTKPHITHIE).




13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44.
45.
46.
47.
48.
49.
50.
51.
52.
53.
54.
55.
56.
57.
S8.
59.
60.
61.
62.
63.
64.
65.

CranaapTHas SHTANBIHA 00pa30BaHUS XUMHUYECKOTO COCTUHCHHMS.

BTopoii 3ak0H TepMOJUHAMUKH

OHTponus.

M3MeHeHust SHTPONUHU B U30JIMPOBAHHOM M 3aKPBITON CUCTEMaxX
YpaBuenue bonbimana.

Tpetnii 3akoH TepMoarHaMuKy. CTaHIapTHASI SHTPOTIHS.

W3meHeHune SHTPONUU B XUMUUECKON PEaKLUU.

Oueprus ['m006ca. DHTANBIUHAHBIA U SHTPOMUHAHBINA (HaKTOPHL.

.Oneprust [m00ca kak KpUTEpUil HAPABICHHOCTH XUMHUYECKHUX TIPOIECCOB.
.Bnusgnne Temneparypbl Ha HampaBJIeHHE CaMOIIPOM3BOIBHOTO MpoIiecca
Pacuer saTpornmu hazoBoro nepexona

IIpocThie U cnoXkHBIE peakiui. MexaHn3M XUMHUYECKON PeaKInu.
CKOpOCTh XUMHUYECKOUN peakiuu

W3MeHeHne KOHIIEHTpaIMil peareHTOB U MPOIYKTOB B XOJI€ PEaKIIHH.
@DakTophbl, BIUAIONINE HA CKOPOCTh PEAKIIUH.

3aBUCUMOCTH CKOPOCTH PEAKIIMH OT MPUPOBI PEarupyronfX BEIIECTB.
[Topsaok u MONEKYIIPHOCTH peakiuu. [[puunHbl HeCcOBMAICHUS.
I'omoreHHBIE 1 TETEPOTEHHBIE PEAKIINH.

3aKoH JEHCTBYIONUX MAcC JUIS a) TOMOT@HHBIX PEaKIIHii; 0) TeTePOreHHBIX PEaKITHiA.

3aBHCUMOCTb CKOPOCTH peakiuu oT Temieparypsl. [Ipasuno Bant-Todda. YpaBHenue Appennyca.

3Hepr1/151 aKTHUBalllH. H3meneHue OHCPTHHU IO KOOPAUHATC PCAKIIUH.

3aBHCUMOCTb CKOPOCTH peakiuu oT Temieparypsl. [Ipasuno Baut-Todda. YpaBHenue Appennyca.

CriocoObI BEIpaXKEHYSI KOHIICHTPAIIUH PACTBOPOB

ITepepacuer KOHIIEHTpAIHH.

[lxana pH. MonHoe npou3BecHUE BOIBI.

Pacuer peakuuu cpeibl pacTBOPOB KUCIOT U OCHOBaHUM.
Hucconmarius 31eKTPOIUTOB.

Crenens nucconuarui. KoncranTa aucconnanym.

3akoH pazbasienus OcTBaNb/A.

KomnuraruBHbie CBONCTBA pacTBOPOB HENIEKTPOIUTOB.

[NonmxkeHne naBiIeHUs Tapa PaCTBOPUTEIIS HaJl paCTBOPOM. 3akoH Payis.
[ToBeImIeHME TEeMTIEpaTyphl KATIEHHUS pacTBOpA.

[NonmxkeHue TeMIepaTypsl 3aMep3aHus pacTBOpa.

Ocmoc. Ocuornueckoe napieHue. 3akod Baut-T'odda.
KomnuraruBHEIE CBONCTBA paCTBOPOB AIICKTPOIUTOB. M30TOHNYECKUH KO DUITUCHT.
DNEeKTPOXUMHUYECKHE CHUCTEMBI U TIPOIIECCHI.

HNonnomeramnuyeckuii anexrpon. 19C.

3HaK ¥ BeTMYMHA TOTEHIINAJIA SIEKTPO/Ia.

Bonoponusrii anextpon. YpaBHenus paBHoBecHs. Pacuer nmorenuuana.
CranmapTHBIN TOTEHIMAT METAJUTMYECKOTO AJIEKTPOAa

Psin nanpsbxkeHud MeTaioB

YpasHenue HepHcra.

Kucnopoanslii anexTpon, YpaBHeHUs paBHOBecHs. Pacduer moreHIuana.
lanpBarmdeckuit ameMeHT. Cxema I'D. DIIeKTpOIHbBIE PEaKITHH.

CBsI3b 3JICKTPUICCKON M XUMHUYECKOH paboTHI.

Onexrponasrkymas cuia. Pacaer 9J1C.

Onement Jlanuans-Skoou.

Xumuyeckas Kopposusi.

DNEKTPOXUMUYECKA KOPPO3HUSL.

Karomusie n anomHbIe TIportecchl kKopposun. Cxema KI'D.

3amuTa METaJUIOB OT KOPPO3UH (JISTUPOBAHUE METAILIOB).

3ammTa METALIOB OT KOPPO3UH (IICKTPOXUMHUICCKAS 3aIUTA - KaTOAHAS, IIPOTCKTOPHAs).

3amuTa METaIoB OT KOPPO3UH (M3MEHEHUE CBOWCTB KOPPO3UOHHOHN CPEJIbI).



66. 3ammTa METaJIOB OT KOPPO3uH (PallMOHAILHOES KOHCTPYUPOBAHUE U3/ICIIHH ).
67. AKTUBaTOPHI KOPPO3HH.

68. OcBoeHue nprucMa B3BCHIMBAHUA, MCTOJd KUCJIOTHO-OCHOBHOT'O TUTPOBAHMA. PacueTsl ¢ HCIIONB30BaHHEM
3aKOHAa 5KBHBAJICHTOB.

69. 3KCHepI/IMCHTaHBHOG OIpPEACIICHUEC MOHHpHOﬁ MacCChl 3KBHBAJICHTOB aJIFOMHUHUA MCTO-J0M BBITCCHCHHA
BOI0pPOJa U3 KHUCIIOTEI. HpI/IMeHeHI/Ie 3aKOHA SKBHUBAJICHTOB B pacucTax.

70. BKCHCpI/IMCHTaI{BHOC OIMpPEACIICHNUC DHTAJIIBIIMU PACTBOPCHUA COJIM METOAOM KAJIOPUMETPUH. 3aerHJ'IeHI/Ie
TIOHATHA DHTAJIBIINHU.

71. DKCTIEpUMEHTALHOE OTIPECIICHIE 3aBUCHUMOCTH OTHOCHTEIHLHON CKOPOCTH XUMUYIECKOM peaKITui OT
KOHIIEHTPAIINH PEarcHTOB.

72. DKCIEpUMEHTAJIbHOE ONPEACICHUE 3aBUCUMOCTH CKOPOCTH PEaKIUU OT TeMIeparypsl. [[puMmenenue npapuia
Bant-T'odda s pacdera CKOPOCTH PEeaKIMK B 3aBUCHMOCTH OT TEMIIEPATYPHI.

73. BKCHCpI/IMGHTaHBHOC CMCHICHNUEC XUMHWYCCKOI'O0 paBHOBCCHUA TIPHU U3MCHCHUU PABHOBCC-HBIX KOHI_ICHTpaI_II/Iﬁ
pCarcHToB U MPOAYKTOB. HpI/IMeHeHI/IC IpuHIUIIa Jle-Illarenbe JJId OIIPCACJICHUS HAITPABJICHUA CMCIICHU S
XUMHUYICCKOI'O paBHOBCCHH.

74. Kimacchl HEOPTaHUUECKUX COCAMHCHHM, HOMEHKIIaTypa. CTeneHb OKUCIICHHSI.
Oxucian-TenbHO-BOCCTAHOBUTENBHBIE peakiun. MomspHas macca. KonmnuecTBo BelecTna.

75. @opmyabHAs eAMHAUIA. DKBHBAICHT MIEMECHTA B COCTUHEHNH, 9KBUBAJICHTHI COCTHHEHU Pa3IMIHBIX KJIACCOB.
Uwuco sxBuBaNICHTHOCTH. OTIpeneNicHue Yrciia SKBUBAICHTHOCTH COSTMHCHIS, YIACTBYIOIIECTO B OOMEHHON 1
OKHCJIUTEIIBHO-BOCCTAHOBUTEIHHOM peakiuy. KonmuecTBo BelecTBa YKBUBAICHTOB. AJIMTHBHOCTH MOJISIPHOM
MacChl 9KBUBAJICHTOB. PacdeThl o 3aKoHy 3KBHUBAJICHTORB.

76. OnpenencHue TEIIOBBIX 3 (eKToB peakiyu. PacueTsl SHTAIBIINN 00pa30BaHuUs BEIIECTB IIPH U3BECTHOM
TEIUIOBOM 2 deKTe peaknuu. PacueT n3MeHEeHUs] SHTPOIMH B XOJI€ PEaKIIUH U TIPU (Pa30BbIX MPEBPAIICHHSIX.
Onpenenenue HAIPABIEHHOCTH XUMUYECKHX IPOIIECCOB M BEPOSTHOCTH MPOTEKAHUS XUMUIECKON peaKIny B
3aBHCHMOCTH OT TEMIIEPATYPHI.

77. IlpuMeHeHne 3aKOHa JEHCTBYIOIMX MAcC JI1 pacyeTa CKOPOCTEN XUMUUECKUX PEAKIUi, TEKYIIUX
KOHIICHTpAIIMK pPearcHTOB U MPOoAyKToB. Pacuersl o npaBuiny Banr-T'odda. 3akoH AeHCTBYIOMUX MACC s
TOMOTEHHBIX U T'€TePOTeHHBIX PEaKIUi JJIs1 COCTOsIHUA paBHOBecus. [Ipumenenne npuniuna Jle-Illarense amns
oTIpeNieTIeHHs CMEIIeHNS PaBHOBECHS TP N3MEHEHUH YCIOBUH Tporiecca. Pacuer paBHo.

78. PacdeTsl pa3IMYHBIX CIIOCOO0B BRIPAKCHHS KOHIICHTPAITUH pacTBOpoB. COCTaBICHNE YPAaBHCHUN PEaKITHIA
JIMCCOLMAITMN COEAMHEHUM pa3IMYHBIX KJIACCOB M YpPaBHEHUM peakuuil rujiponnsa coyeil. Jluccoumanus CUIbHBIX
U CJIa0BIX 3JIEKTPOIUTOB. PacueTsl BenunHbl pH B pacTBOpax KUCIOT U OCHOBaHUH.

79. DneKkTpoAHbIN MOTEHIIMAT HOHHO-METAININYECKUX U Ta30BbIX AeKTponoB. YpaBHeHnue HepHera. Pacuer JJ1C
rajqbBaHUYECKUX 3IeMEHTOB. COCTaBICHUE TaAIbBAHUYECKUX AJIE-MEHTOB U 3JIEKTPOJIHBIX MPOLIECCOB.

80. OnpenencHre BO3MOXXHOCTH MPOTEKAHUS KOPPO3UU METAJIIA B 3aIaHHBIX YCIOBHUAX. CTIOCOOBI 3aIIUTHI
METaJIOB OT KOPPO3HH.

81. bonee momHOE MOHUMaHNE 3aKOHOB XUMUYECKON TEPMOAMHAMUKH U KWHETHKH, TTOJTy9€HHE HABBIKOB B pacueTe
TEIUTOBBIX 3P EKTOB, ONpeeICHNN HATPABICHHOCTA XUMHUYECKUX MIPOIIECCOB, aHAN3E PEaKIIMOHHON
CIOCOOHOCTH BEIIECTB, ONPENEICHNN CKOPOCTH PEAKIINH, pPacieTe KOHCTAaHTH PABHOBECHS, PABHOBECHBIX
KOHIIEHTPAINH PeareHTOB U MPOIYKTOB.

82. [IpuroroBneHue pacTBopa 3alaHHON KOHIIEHTPALlMK U3 KOHLIEHTPUPOBAHHOIO pacTBopa. OnpeneneHue
KOHIEHTPALKU KPEMKOTro pacTBopa ¢ OMOIIBIO apeoMeTpa. PasbaBnenue pacTBOpoB.

83. DKcriepuMeHTaNbHOE OpeiesieHue MOIIPHON MacChl KBUBAJICHTOB aTFOMUHUS METO-/IOM BBHITECHEHHS
BOZIOpOJIa M3 KUCIOTHI. [I[puMeHeHne 3akoHa SKBUBAJICHTOB B PacyeTax

84. Onpenenenre pH pacTBOpOB KHCIOT M OCHOBAHUH C MMOMOUIBIO Pa3INYHBIX HHANKATOpOB. CpaBHE-HUE
MOJTyYEHHBIX BEJIMYHMH C PACYCTHBIMH.

85. HaOmonenue mporeccoB KOPPO3uH METAIIIIOB B 3aBUCUMOCTH OT Pa3IMYHBIX YCIOBUI HAXOXKICHHS.
AKTHBaIUS KOPPO3UU. 3aIUTHBIE METAITUYECKUE MOKPHITHSI. COCTaBICHUE KOPPO3UOHHBIX AIEMEHTOB U
NIEKTPOIHBIX MPOLIECCOB.

86. Uncno HKBUBaJICHTHOCTH.

87. IlpumeHeHre OCHOBHBIX 3aKOHOB XMMUU B KOJTMYECTBEHHBIX pacueTax Mo ypaBHEHUSIM peakLUi.

88. [IpuMmeHeHne 3aK0Ha HKBUBAJICHTOB B TEPMOXHUMHYECKHUX PaccUeTax.

89. PaccueTsl ckopocTeii peakuy 1 onpenencHue (GakTopoB BIUSIOIUX HA CKOPOCTh U CMELEHUE XUMHUYECKOTO
paBHOBeCHS.

90. PaccueTsl KOHIICHTPAIUHA PaCTBOPOB.

91. DnekTpoXMMHUYECKHE PACUETHI 10 YPaBHEHUSIM pEAKIIUI.
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92. DneKTpOoXMMHUYECKHE PACUETHI 110 YPaBHEHUSIM pEAKIIUH.
93. IIpuMeHeHnEe OCHOBHBIX 3aKOHOB XUMHUHU B KOJIMYECTBEHHBIX PacueTax 0 YPaBHEHUSIM PEAKIIMM.
94. IlpuMeHeHNE 3aKOHOB TEPMOJUHAMUKHN B TEPMOXHUMHUYECKUX paccyeTax.

95. PaccueThl ckopocTel peakiuy u ornpesesieHie (akTopoB BIUSIOIMINX HA CKOPOCTh H CMEICHUE XUMHUYECKOTO
paBHOBECHS.

Bropas rpynmna nepunoga arrecranuu (3ader) - ounas popma (2 cemecTp), 04HO-3204Hasi popma (2
TpHUMecCTp), 3a04Has popMma (2 cemecTp)

1. Buibl 5keCTKOCTU BOJIbI. EMHUIBI M3MEPEHHUS )KECTKOCTH.
2. Knaccugukanus npupoIHbIX BOJ 10 BEIMYMHE KECTKOCTH M 10 MUHEPAITU3aIlUH.
3. Onpenenenne kKapOOHATHOM JKECTKOCTH BOJIEI.

4. Metoapl ycTpaHeHHUs! KapOOHATHOM JKECTKOCTH: a) TEPMUUECKUI METO/ yMSATYCHHS BOABI; O)
CO/IOBO-M3BECTKOBBIN METOM; B) H3BECTKOBBII MeTOx; T) GocdaTHbIN METOI.

5. PacdeTsl )KeCTKOCTH BOIBI M MAaCChl PEarcHTOB, HEOOXOMUMBIX JIJISl YMSATUYCHHUS BOJIBL.
6. Meton nonnoro oomeHna. Kiraccugukarius HOHUTOB.

7. Qucnepcuble cucteMbl. Kitaccudukariys JUCIEpCHBIX CHCTEM 10 Pa3Mepy YacTHI TACIIEPCHOM
¢a3br.JucnepcHas ¢aza. JlucnepcuoHHas cpena.

8. Knaccudukanus qucrepcHbIX CUCTEM 10 arperaTHOMY COCTOSIHHIO TUCTICPCHOM (Da3bl M MUCTIEPCUOHHOHN CpPEJIbI.
9. Knaccudukariyst KOJUIOUIHBIX CUCTEM I10 CTEIICHU B3aUMOICHCTBHS JUCIIEPCHOM (ha3bl ¢ TUCIIEPCHOHHOM
cpenoit (JinopuibHbIe U JIHOPOOHBIE KOJUIOMIHBIE PACTBOPHI).

10. Kimaccuukaniys KOJUTOUIHBIX CHCTEM TI0 CTETICHH B3aMMOJICHCTBUS YaCTHUI] TUCIIEPCHOM (pa3pl Mex Ty cOO0i.
T'enu u 30mM.

11. MeTonbl OTy4YeHUs JUCTIEPCHBIX CHCTEM.

12. OnTuyeckure CBOMCTBA JUCIIEPCHBIX CUCTEM.

13. IToBepXHOCTHAS SHEPTHS, TOBEPXHOCTHOE HATSKEHUE.

14. Ancop6ums. ITAB. [lpumenenue [IAB B cTpouTenscTse.

15. Komnouassie pactBopbl. CTPOCHHE KOJJIOMIHBIX YACTHI] THAPO(POOHBIX 30JIEH.
16. YcTONYMBOCTD U KOATyIsALUs KOJJIOUTHBIX cucTeM. Bunbl yctoitunBoctu. [lpasuno Hynsue-I'apau.
17. ®akTophl, BAUSAIONIME HA YCTOMUUBOCTD U KOATYJISIMIO KOJUIOUIHBIX PACTBOPOB.
18. O6mme HU3NKO-XUMHUYECKHE CBOMCTBA BSDKYIIMX BEIIECTB U UX KIaCCU(PHUKALIUS.
19. Bo3aymiHble BOXKyIIKE BemecTBa. Bo3mymniHast H3BeCTh.

20. I'uncoBele BXKYIUE BEIIECTBA.

21. Marue3vajabpHbBIN [IEMEHT.

22. CunmukaTHOE CTEKJIO.

23. XKunkoe cTekIo.

24. CuTanisl.

25. dapdop, dasHc, 00KUTOBBIC KEPAMUIESCKUE MaTECPUAJIbL.

26. [loptnanauement. Cripbe, OMYyUYCHUE, TBEPACHUE, TPUMEHEHUE.

27. I'mmao3eMucThI 11eMeHT. ChIphbe, MONMydYeHUE, TBEpACHUE, IPUMCHCHHE.

28. I'mapaBnuueckas u3BecTb. [lymonanossie 100aBKy.

29. Koppo3us 0eToHa. MeTobI 3aIlUThI OT KOPPO3HH.

30. Knaccudukanus, cTpykTypa U CBOMCTBa MOTUMEPOB.

31. ®usnueckue CBOMCTBA IMTOJIMMEPOB.

32. JlecTpyKIusi HOJTUMEPOB, €€ OCHOBHBIC BUJIBI.

33. IImacTmacchl.

34. Bupl nonuMepoB, TPUMEHSEMBIX B CTPOUTEILCTBE.

35. IlomuMepHbIe T0OABKH B OCTOHEI.

36. OnpenencHue CUIIMKAaTHOTO MOIYJIS SKMJIKOTO CTEKIIA.

37. OnpeneneHue oOIIEH KeCTKOCTH BOIEI.

38. OnpenencHre kKapOOHATHOM KECTKOCTH BOJIBI.

39. OnpeneneHue aacopOIHy YKCyCHOM KMCIIOTHI HA aKTUBHUPOBAHHOM YTJIE.

40. OnpeneneHue CyMMapHOTO COEpKaHUS KapOOHATOB KAJIBIIMS U MarHUs B MeJle.
41. PacueTsl )KeCTKOCTH BOJBI, MACCHI pACTBOPCHHBIX COJICH B BOJIE.

42. PacueTsl MacC pearcHTOB, HEOOXOAUMBIX JJIsI yMSTYCHHS BOJIBI.
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43. CtpoeHue 4acTull JucnepcHoi ¢a3el tuapooOHsbIif 30meil. CocTaBnenne GopMys MULEIUT THAPOPOOHBIX
30IeH.

44. YcTOMUMBOCTb U KOATyJISIIHS KOJJIOUAHBIX CUCTEM.

45. Onpenenenre NOpPOroB KOAryasiuuy TuApo(oOHBIX 301ei.

46. Perenue 3aga4y:paccyeTsl 10 ypaBHEHUSIM IIOJIyUCHHS U TBEPIACHUS BSDKYILUX MaTe€pUaIoB.

477. Bo3ayIIHbIE BSDKYIME MaTe€pHUATIBL.

48. CpIpbe, IOyYCHHUE U TBEPACHUE BO3AYIIHON U3BECTH, THIICOBBIX M MAarHE3UaJIbHBIX BSKYIIHX.

49. I'mppaBnndeckue BsSOKYIIME MaTepHabl.

50. CeIpbe, OIYUCHUE U TBEPACHUE [NIMHO3EMUCTOTO U OPTIAHALIEMEHTOB, THPABINYECKON U3BECTH.
51. Colpbe, MOTyYCHUE U TBEPACHUE NIMHO3EMHUCTOTO U TOPTIIAHALIEMEHTOB, THAPABINIECKON U3BECTH.
52. Pemenue 3afa4:paccyeTsl 10 ypaBHEHUAM MIOJyUCHUS U TBEPIACHHUS BSDKYILUX MaTe€pUaioB.

53. Colpbe, MOTYYCHUE U TBEPACHUE NIMHO3EMHUCTOTO U OPTIAHALIEMEHTOB, THAPABINIECKON U3BECTH.
54. OnpeneseHue KauecTBa BOJbI 10 OCHOBHBIM I10Ka3aTeIsIM.

55. Knaccugukanus AUCTIEPCHBIX CUCTEM (CTPOUTENbHBIE MaTepUabl).

56. BBIOOp CTPOUTEIHHBIX MAaTEPHUAJIOB B COOTBETCTBHH C XUMHUYIECKUM COCTABOM (CBOMCTBAMM).

57. Bp1Oop CTpOUTENBHBIX MaTEPUAIOB B COOTBETCTBUHM C XUMHUUECKUM COCTaBOM (CBOHCTBAMH).

58. CunukartHbple MaTepuaibl. BEIOOp CTPOUTENLHBIX MATEPHAIOB B COOTBETCTBUU C XUMUYECKUM COCTaBOM
(coiicTBamMm).

59. OnpeneneHue OCHOBHBIX MOKa3aTeNIe KayeCcTBa BOJIBI.

60. BEI0Op CTpOUTEIHHBIX MaTEPHAIOB B COOTBETCTBHH ¢ XUMUICCKUM COCTAaBOM (CBOMCTBaMH). JluctiepcHOCTh
MaTepUaoB.

61. OcHOBHBIC TpeOOBaHHS K KAY€CTBY BOJBI IPUMEHSIEMON JJIs1 3aTBOPEHISI MUHEPAITbHBIX BSOKYIIIHX.

62. BEIOOp CTPOUTEIHHBIX MAaTepHUAIOB B COOTBETCTBHH C XUMHUICCKHM COCTaBOM (CBOMCTBAMH). ANITe3Hs.
63. BeIOOp CTpOUTETHHBIX MATEPUATIOB B COOTBETCTBHH C XUMUYECKUM COCTaBOM (cBoiicTBaMu). [Toporiku.
64. BEI00p CTpOUTEIHHBIX MAaTEPHUAIOB B COOTBETCTBHH ¢ XUMUICCKHM COCTaBOM (CBOMCTBamMu). LleMEHTEI.

65. BLI60p CTPOUTCIIBHBIX MAaTCPUAJIOB B COOTBETCTBUU C XUMUUCCKUM COCTABOM (CBOfICTBaMH).BOSZ[yIHHBIC,
TUAPABIINYCCKHUC MUHCPAJIbHBIC BAXKYIINUC.

4.3 TexHos10rusl BbISIBJIEHNUSI YPOBHS OCBOCHHSI AU CHUTIIUHBI

TexHon0THs BHISABICHUS YPOBHA OCBOCHUA NUCHUIIIIUHLBI TIPUBOAUTCA B (I)OHI[G OLICHOYHBIX CPCACTB ((DOC)
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5. YYEBHO-METOINYECKOE U TH®OPMAIIMOHHOE OBECIIEYEHUE OCBOEHUA
JAUCIHHUIIVIMHBI (MO VYJIS)

5.1. OcHoBHasi M JONOJHUTEJbHAs JIUTEPATypa
OcHoBHaf JquTeparypa

1. Koposun, H. B.  OOriast xumus : yueOHUK 1JIs BY30B 110 TeXH. HanpasieHnusM u creil. / H. B. KopoBus. - 10-¢
M31I., 1o1. - Mocksa : Beicmas mkona, 2008. - 558 c. : . - (ITobequTens KoHKypca yaeOHHKOB). - bubmuorp.: c.
546. - ISBN 978-5-06-004403-4 : 616.00.

2. CemenoB, I.H. Xwumus [Dnexrponnsii pecype] : yueonuk / . H. Cemenos, U. JI. Ilepdunosa. - Xumus ;
2019-06-21. - Cankr-ITerepOypr : XUMUIJIAT, 2016. - 656 c. - ISBN 978-5-9388-275-5.
(http://www.iprbookshop.ru/49800.html)

JonoaHuTeNbHAS INTEPATypa

1. Ipecc, U.A. OcHoBBI 001ICH XUMUH [ DNCKTPOHHBIH pecypc] : yaebHoe mocobue / U. A. Ipecc. - OCHOBBI
obmei xumun ; 2017-07-01. - Cankr-IlerepOypr : XUMU3IAT, 2014. - 352 ¢. - ISBN 978-5-93808-234-2.
(http://www.iprbookshop.ru/22542.html)

2. Bonpxun, B. B.  O6mas xumus. 30paHnble 11aBHI : yued. mocoOue Ui By30B 10 HAPaBJICHHUSIM MOATOT. U
crel. B 001. TeXHUKH U TexHojoruu / B. B. BonbxuH. - 2-e u3a., nepepad. u gomn. - Cankr-IletepOypr ; Mocksa ;
Kpacuogap : Jlans, 2008. - 379 c. : un. - (YueOuuku ans By3oB. CrienuanbHas nureparypa). - ISBN
978-5-8114-0831-3 : 613.00.

3. XuMus : METOJI. YKa3aHUs 0 BEITIOJIHCHUIO KOHTPOJILHON paboThl Ne 1 mnst Hanpasnenus 271101.65
"CTpOUTEIbCTBO YHUKAJIBHBIX 31aHUHN U cOOpykeHH" 3a0uHoi ¢popmbl oOyuenus / HoBocub. roc.
ApXHUTEKTYp.-CTpOUT. YH-T, Kad. xumun ; coct.: A. M. lanunenko, M. JI. Kocunosa,C. B. Cricoes. -
Hosocubupck : HTACY (Cubcrpun), 2013. - 28 c. : Tabm. - 0.11.

4. Axumos, JLU. Xumus [DnekTpoHHsBIH pecypc] : yuedHoe nmocobue / JI. . Akumos, A. U. I1asnos. -
Canxr-IletepOypr : Cankr-IleTepOyprekuii rocyJapCcTBEHHBIH apXUTEKTYPHO-CTPOUTENbHBIN YHUBEpcHTET, DBC
ACB, 2011. - 142 c. - ISBN 978-5-9227-0291-1. (http://www.iprbookshop.ru/19054.html)

MeTtonnueckne yKasaHusi

1. OCHOBHBIE MTOHATHUS M 3aKOHBI XHMHUH : KOHTPOJILHBIE 3aJIaHus JIsl 1 Kypca Mo HalpaBlIeHHIO MOATOTOBKH
08.03.01 "CrpoutenbctBo" Becex hopMm o0yueHus / M-Bo oOpa3oBanus u Hayku PdD, HoBocub. roc.
apXUTEKTYP.-CTPoHT. yH-T (Cubctpun), Kad. xumuu ; coct. M. JI. Kocunoga. - HoBocuboupck : HTACY
(Cubctpun), 2015. - 28 c. : Tabm. - 6.101.

2. OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIC PEAKIIUY : METO. YKa3aHus Ui 1 Kypca Bcex crerl. 1 popm o0ydeHus /
HoBocu®6. roc. apxutektyp.-ctpout. yH-T (Cubctpun), Kad. xumun ; coct. T. H. Uepemucuna. - HoBocnoupck :
HI'ACY (Cubctpun), 2011. - 12 ¢. - 6.11.

3. llepmnena, T. A. (npod. ; HTACY (Cubctpun), kad. Xumus). Xumwus : yued. mocoOue IjIs MOArOT. K
tectupoBanuio / T. A. IllepiuneBa ; HoBocub0. roc. apxurekTyp.-cTpouTt. yH-T (Cubctpun). - HoBocuOupcek :
HI'ACY (Cubctpun), 2011. - 148 c. : Tabn. - bubmumorp.: c. 148. - ISBN 978-5-7795-0544-4 : 136.00.

4. NonHble paBHOBeCHS [ DIEKTPOHHBIN pecype]| : MeTtoanueckue yka3aHHs 1O BHIOTHEHUIO JTa00OPaTOPHOM
pabotsl o HanpasnerussM noarotoBku 08.03.01 "CrpoutensctBo" (mpodunu "Bonocnabxenue u
BogootBeaeHue", "IIpon3BoACTBO M MPUMEHEHNE CTPOUTEIBHBIX MaTEepUaoB, U3IEIUIH KOHCTPYKIUN") 1
20.03.02 "TIpupomooOycTpoHCTBO U BOAOMOIB30BaHKE" BceX (hopM oOyuenus / M-Bo oOpa3oBanus 1 Hayku PO,
Hogocu0. roc. apxutektyp.-ctpout. yH-T (Cubctpun), Kad. xumumn ; coct. H. A. Crapuesa. - HoBocuOupck :
HI'ACY (Cubctpun), 2016. - Dnekr

5. COOpHUK 3a7a4 1 YIpaXHEHUH 10 XUMUH [ DIEKTPOHHBIN pecypce] : mo HampasineHuro noarotosku 08.03.01
"CrpourennctBo” Bcex popm o0yuenus / M-Bo oOpazoBanus u Hayku P®, HoBocub. roc. apXuTeKTyp.-CTPOUT.
yH-T (Cubctpun), Kad. xumun ; cocr. I. I1. AnekceeBa. - HoBocubupck : HTACY (Cubcrpun), 2015. - DnexTpoH.
TEKCT. - 0.11.

6. Peakunu B pacTBOpax 3JEKTPOIUTOB [ DNEKTPOHHBIHN pecypc] : MeTol. ykazaHus A 1 Kypca Beex crel. U popM
oOyuenwust / HoBocuO. roc. apxuTekTyp.-cTpout. yH-T (Cubctpun), Kad. xumuu ; coct. T. H. Yepemucuna. -
Hosocubupck : HTACY (Cubcrpun), 2013. - DIeKTpoH. TEKCT. - 0.11.



7. CocTaB ¥ CBOWCTBA pacTBOPOB [ DJIEKTPOHHBINA pecypc]| : METOAMYECKUE YKA3aHUSI 110 PEIICHUTO 3a1a4 s 1
Kypca Bcex HampasiicHu# 1 hopMm oOydenus / HopocuO. roc. apxuTeKkTyp.-CTpouTt. yH-T, Kad. xumuu ; coct.: T. M.
Kpyrckas, O. A. Ilonyanna. - HoBocubupck : HTACY (Cubctpun), 2014. - 1eKTpOH. TEKCT. - 0.11.

8. XUMHS : METOII. YKa3aHUS I10 BHITIOTHEHUIO KOHTPOIBHON paboThr Ne 2 mst Hanpasierus 271101.65
"CTpOUTEIbCTBO YHUKAJIBHBIX 3IaHUH ¥ cOOpyKeHu" 3a04HOl Gopmbl 00yuenus / Hopocub. roc.
apXUTEKTyp.-cTpouT. YH-T, Kad. xumun ; coct.: M. JI. Kocunona, A. M. Jlanunenko,C. B. Cricoes. -
Hosocubupck : HTACY (Cubctpun), 2013. - 29 ¢. : Tadim. - 0.11.

9. CocraB U cBoOICTBa paCTBOPOB : METOMUYECKUE YKA3aHUsI [0 PEIICHUIO 337134 Juisi | Kypca BceX HalpaBlIeHHH |
¢dopm o0yuenus / HoBocub. roc. apxurekryp.-ctpout. yH-T, Kad. xumun ; coct.: T. M. Kpyrckas, O. A.
[Tonynwnna. - HoBocubupck : HTACY (Cubctpun), 2014. - 28 c. - 6.11.

10. XuMuaeckasi TepMOIMHAMUKA : WHIUBHI. 3a0aHus 1o nucnuiumuae "Oonr. xumus" i 1 Kypea Bcex CIell.
nHeB. Gopmbl 00yuenus / HoBocuO. roc. apxurekryp.-ctpour. yH-T (Cubctpun), Kad. xumun ; coct.: T. M.
Kpyrckas, C. B. Cricoes, B. A. Illectakos. - HoBocubupck :HI'ACY (Cubctpun), 2007. - 44 c. - 6.11.

11. MamuBuyanpHOE 3a/IaHKE IO XUMUH U METOJIMUECKUE YKa3aHHS TI0 €TO BBIMOIHEHUIO : JUIS HAIPaBICHUS
08.03.01 "CrpoutenbcTBo" 04HO-3a04HOH (hopMbl 00yueHMs / M-Bo 0Opa3oBanus u Hayku P® ; HoBocub. roc.
apXUTEKTYP.-CTPoHT. YH-T (Cubctpun), Kad. xumuu ; coct. T. M. Kpyrckas. - HoBocubupck : HTACY
(Cubctpun), 2015. - 40 c. : Tabm. - 6.11.

12. COopHUK 3a/1ad 1 yIpaKHEHU 1T0 XUMUH : 110 HanpasieHuto moaroroBku 08.03.01 "CtpoutenbeTBo" BCex
¢dopm o0yuenus / M-Bo oOpa3oBanus u Hayku P®, HoBocuoO. roc. apxurextyp.-ctpout. yH-T (Cubctpun), Kad.
xumud ; cocT. I. I1. Anexceea. - Hoocubupck : HTACY (Cuberpun), 2015. - 72 ¢. : Tabm. - 6.11.

13. MaauBuayansHOE 3aIaHie TI0 XUMUAW U METOIUICCKHAE YKA3aHH 110 €T0 BEITIOTHEHUIO [ DIEKTPOHHBINA pecypc]
: it HanpasieHus 08.03.01 "CrpourteascTBo" 0uHO-3204HOM opMbI 00yueHus / M-Bo 00pa3oBaHus 1 Hayku PO
; HoBocu0. roc. apxurextyp.-ctpout. yH-T (Cubctpun), Kad. xumun ; coct. T. M. Kpyrckas. - HoBocubupck :
HI'ACY (Cubctpun), 2015. - DeKTpoH. TEKCT. - 0.11.

14. XuMudaeckoe paBHOBECHE [ DIIEKTPOHHBIN pecypc] : METOTUIECCKHUE YKA3aHUS TI0 BBITTOIHEHHUIO J1a0. paboThI
s 1 Kypca Beex crell. 1 popm o0yueHusi / M-Bo odpazoBanus u Hayku P®, HoBocuO. roc. apXuTeKTyp.-CTPOHT.
yH-T (Cubctpun), Kad. xumuu ; coct.: A. M. Jlanunenko,H. B. brarununa, M. JI. Kocunosa. - HoBocuOupcek :
HI'ACY (Cubctpun), 2009. - 1 anexrpos. ont. auck (CD-R) : Tabm. - 6.11.

15. Xumuueckoe paBHOBECHE : METOJl. YKa3aHHS 10 BBIMOTHEHUIO J1ab. paboTh! Iyt 1 Kypca Beex crell. U popm
o0yuenust / HoBocuO. roc. apxuTekTyp.-cTpouT. yH-T (Cubctpun), Kad. xumuu ; coct.: A. M. Jlanunenko, H. B.
brnaruauna, M. JI. Kocunosa. - HoBocubupck : HTACY (Cubcrpun), 2009. - 12 c. : wir. - 6.11.

HopmaruBHasi JoOKyMeHTAIHS

1. M3Bectus By30B. CtpourenberBo. 10-11. - 2016.

Mepuonuyeckune u3nanus

1. Bectauk MI'CYV. 10. - 2014.

5.2. Hcnoab3yemblie 6a3bl JaHHBIX U HHPOPMALMOHHBIE CIPABOYHbIE CHCTEMBI

Tabmurma 5.1 Mcnonszyemoe mporpaMMHOe oOecTriedeHrne

Ne HaumenoBanue [TonTBepxaeHue .
KonuuecTBo nuneH3uit
n/n MH(POPMAITMOHHBIX PECYPCOB JIALEH3UN
1 2 3 4
Office Project 2007 Professional Horosop ot 11.10.2013 1500

Ne43193/HCK3741, loroBop
Tr000120566 ot 09.10.2016, Akt
BBITIOJTHEHHBIX pa0doT OT
15.08.2020r NeA7

2 |Windows XP Professional Ceptudukar ot 20.08.2007 502
Ne42605370, Ceptudukar ot
17.07.2008 Ne44290964,
Ceptudukar ot 26.09.2008
Ned4607324
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Tabnuua 5.2 Mcnonb3yemblie 0a3bl JaHHBIX ¥ HHOOPMAIHOHHO-CIIPABOYHBIC CHCTEMBI

No HaumenoBanue [TonTBepxxaeHue .
KonnuectBo nunensuit
/o MH(POPMAIIOHHBIX PECYypPCOB JULEH3UU
1 2 3 4
Hayunas snexkrpoHnas 6ubnmoTexa CBoOoano pacnpoctpansiemast BJI, 1 000
AKT BBITIOJTHEHHBIX PadOT OT
15.08.2020r NeA7, JoroBop Ne
S10-4731/2021 ot 17.03.2021
2 |MOODLE - ITopran AUCTaHIIUOHHOTO CBoOomHOo pacnpoctpansemMas bJI, 1 000
o0yuenust HTACY (Cubctpun) AKT BBITIOJTHEHHBIX PadOT OT
15.08.2020r NeA7
3 |Odunmaneusiii cait ['TIHTH CBoOoano pacnpoctpansiemast BJI, 1 000
AKT BBITIOJTHEHHBIX PadOT OT
15.08.2020r NeA7
4 |IIpodeccuonanbHbie CIPaBOYHBIC KOHTPAKT Ne 32-21-44 ot
cuctemsl "Texakcrept" yueO. 03.08.2021 (py6.)
5 |OnexTpoHHBIN KaTajgor OMOIMOTEKH Joroeop ot 20.10.2016 Ne16816 , 500
HT'ACY (Cubctpun) AKT BBITIOJTHEHHBIX padoT OT
15.08.2020r NeA7

Tabnuma 5.3 Vcnone3yemble HHTEPHET-PECYPCHI

No

HaunmenoBanue

n/n UHPOPMAITMOHHBIX PECYypCOB Cepimea

1 2 3
HHubopMalimoHHO-cIipaBouHbIi mopran  |http://www.library.ru/
Library.ru

2 |9BC IPRbooks http://www.iprbookshop.ru/

3 |«HM3BecTus By30B. CTPOUTEILCTBOY http://izvuzstr.sibstrin.ru/

4 |Caiit o xuMuu. CripaBOUHHK XUMHKA. http://www.xumuk.ru/
DOUBUKO-XUMUYCCKHE BETUIUHBI

5 | DneKTpoHHBIN pecypc yueOHOM http://window.edu.ru/

nuTeparypbl MUHHCTEPCTBA
obpazoBanus PO

5.3. Meroanyeckue peKOMeHIAINHU 110 OPTaHU3AIUHA H3yYeHHUs T CHHUIIIMHBI

Tabnuma 5.4 Vcrionb3yemble 00pa3oBaTelbHBIC TEXHOIOTHU

Ne HaumenoBanue .
Bun 3anstuit Kparkasa xapakrepuctuka
n/m TexHONMOTHH
1 2 3 4
1. |AynuropHble HOTOYHbBIE U Wubopmarmonnbie Jekiuy, |Ha JeKIusax: HCIOIb30BaHUE
TPYTIIOBEIE 3aHITHA B MPAKTUYECKNE 3aHATHUS MYJIBTUMEAUHHOTO MTPE3EHTAIIIOHHOTO
CTIEIATN3UPOBAHHBIX 000pyIOBaHUS C JEMOHCTpanuen
KJj1accax BucOopHIBEMOB, hoTOrpaduii, KOMIIBIOTEPHBIX
npe3eHTanuii, Ha npakTuieckux 3aHATHSIX:
OCBOEHHE KOHKPETHBIX YMEHHI U HABBIKOB 110
MPEIOKEHHOMY TPETOAABATENEM aITOPUTMY.
2. |Meton npobiemHOro [Ipobnemusbie CaMoCTOATENBHOE U3YUEHHE CTYACHTaMH

H3JIOKCHUA MaTCpuajia

JICKOWHU, TPAKTHUYCCKUC
3aHATUA

MaTepuaa JEeKIUH ¢ TOCIeAyIoeH
JTUCKyccuel B aynutopun. Opranuzanus
yueOHOI padOTHI, HalpaBJICHHAsI HA peILCHHE
KOMIUIEKCHOH y4eOHO-T103HaBaTeNbHON 3a1a4u
Ha MPAaKTUYECKHUX 3aHATHUSX.
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WnTepakTuBHas Gpopma
MIPOBEACHUS 3aHATUI

Jlekuus-aucKyccus,
JIeKIs-oecena

Jlexums «oOpaTHOM CBSI3M», MPEAIIoNaraomast
00CyXIeHHe CIIOPHBIX BOIIPOCOB,
BO3HHKAIOIINX TPH U3JI0KEHUHN MaTepuaia B
ayAUTOPHH.

Berpeun ¢ npencraBuTensiMu npoQUIbHBIX
KOMITaHUH, MTOCEIIEHNE CIIENNaTN3UPOBAHHBIX
BBICTABOK.

JlncrannnonHoe 00ydeHNE

CamocrosTenpHas padora,
KypcoBas pabota

CaMOCTOATENPHO N3YUCHHUE O0YIaIONTUMUCS
y4e0HOTO Marepuana B JIUCTAHIIMOHHOM
pexumMe Ha nopraie http://do.sibstrin.ru/,
CaMOKOHTPOIb OCBOCHUS MaTepHaa ¢
HCTIOJIb30BaHUEM TECTOBOM 0a3bl mopraia
JMCTAHIIMOHHOTO 00YYeHUs!, KOHCYJIbTAIUH 110
BBITTOJTHEHHIO IPAKTHUECKUX 3aJaHUN 1
KypCOBOMY MPOEKTUPOBAHUIO B on-line
pexume.
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6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE
Tabnuma 6.1 — MarepuanbHO-TEXHUYECKOE 00CCIICUCHHE JUCIIUILITHHBI

HanMmenoBaune cnenuaiabHbIX *
MMOMEIIEHUH U TOMENIEHHUH IS
CaMOCTOSITETEHOM paboTHI

OcHalleHue CriernanbHbIX ITOMENIEHNI 1 IIOMEILIEHHUH TSI CAMOCTOSITEILHOMN
paboThI

1

2

3nanue 1a00paTOpPHOTO KopITyca
o yn. Typrenesa, 159, 364 ayn.
(Jlexuun)

YueOHas ayauTopus AJIs IPOBEACHUS 3aHATUI JICKIIMOHHOTO TUTIA, 3aHATHIA
CEMUHAPCKOTO THIIA, KyPCOBOTO POCKTUPOBAHHUS (BBITIOIHEHUS KyPCOBBIX
paboT), TPYIIOBBIX W WHANBUAYAIEHBIX KOHCYJIBTAINH, TEKYIIEro KOHTPOIS U
MTPOMEKYTOYHOH aTTECTAIIHH.

OOwee xonmnyectBo MecT: 200

3nanue 1abopaTopHOTo KopIryca
no yn.Typrenena, 159, 365 ayn.
(JIaboparopusie, KonTponsHas,
3auert, Ok3ameH, [IpakTuueckue,
CPC)

VYueOHast ayauTopHs AJ1s1 IPOBEACHUS 3aHATHI CEMUHAPCKOTO THIIA,
TPYINOBBIX M HHAWBUAYAIBHBIX KOHCYJIBTallUH, TEKYLIETO KOHTPOJIS U
MPOMEXYTOYHOH aTTeCTaluu

JlaGoparopHble KOMIUIEKCHI: YK 10 Kypcy xumun 1 mt.;O00pynoBaHue s
yueOHOro Tmpouecca: 1ocka ayqutopHas 1 mr.;MeOenb: mkad 4 mT., CTYIbs
15 mrt.;JlaboparopHoe obopynoBanue: pasHoe 1 mr.

O6miee konmnyecTBo MecT: 30

3nmanne 1a60paTopHOTO KopITyca
o yi. Typrenesa, 159, 366 ayn.
(JTaboparopHsie)

VYdeOHast ayTUTOPHS JJ1s1 IPOBEICHUS 3aHATUI CEMUHAPCKOTO THIIA,
TPYIIIOBBIX ¥ WHAWBUAYAILHBIX KOHCYJIBTAINH, TEKYIIIETO KOHTPOJIS U
MPOMEXYTOYHOM aTTECTAINN

JlaGopaTopHbIe KOMIUIEKCHI: YK IO Kypcy XuMuu 7 mT.;O00pyIoBaHUE IS
y4eOHOTO TIporiecca: Jocka aynuropHas 2 mrT.;Mebens: mkad 5 mT., CTYIIbs
30 mrt.;JJaboparopHoe o0opyaoBaHuE: pasHoe 1 MmIT., Memanka 2 IIT.
O6mee xonmnyecTBo Mect: 30

3nanue 1a00paTOpPHOTO KOpITyca
o yn. Typrenesa, 159, 371 ayn.
(JTaboparopHbIe)

VYueOHast ayauTopHs AJ1s1 IPOBEACHUS 3aHATUI CEMUHAPCKOTO THIIA,
TCPYINOBBIX U UHAUBUAYAIBHBIX KOHCYJIBTAUN, TEKYIIETO KOHTPOJS U
MIPOMEKYTOUYHOH aTTecTaluu

JlaGoparopHble KOMIUIEKCHI: YK IO Kypcy XuMuH 1 mrt.;M3mMeputensHoe
obopynoBanue: TepmomeTp 1 mt., nonomerpus 1 mr.;Meb6ens: mkad 6 mr.,
naboparopHas 4 wr., crynbs 20 mwrt., TymOa 22 mt.;JlabopaTopHoe
o0opynoBaHue: pa3Hoe | MIT., HarpeBareIbHOEe 000pyIOBaHUE 2 IIT.
O6miee konmnyecTBo MecT: 30

3nmanue 1a60paTopHOTO KopITyca
o yi. Typrenesa, 159, 372 ayn.
(JTaboparopHsie)

VYdeOHast ayTUTOPHS JJ1s1 IPOBEICHUS 3aHATUI CEMUHAPCKOTO THIIA,
TPYIIIOBBIX ¥ WHAWBUAYAILHBIX KOHCYJIBTAIINH, TEKYIIIETO KOHTPOJIS U
MPOMEXYTOYHOM aTTeCTAINN

JlaGopaTopHbIe KOMIUIEKCHI: YIIK TT0 Kypcy XuMuu 1 mT.;MeoOeinb:
nmabopatopHas 8 mrT., cTyabs 12 mt.;JlaboparopHoe obopymoBaHueE:
HarpeBareibsHOe 000opyaoBaHue 1 mIT.

O6mee xonmnyecTBo Mect: 30

*  CrequaibHbIC TIOMEIICHUS — Y4eOHbIe ayJUTOPUH IS POBEICHNUS 3aHITUH JIEKIIHOHHOTO TUIIA, 3aHATHH
CEMHMHAPCKOTO TUMA, KypPCOBOTO MPOEKTUPOBAaHHS (BBIIIOJIHEHUE KyPCOBBIX Pa0OT), TPYNIIOBBIX U
WHAWBUAYAIBHBIX KOHCYIIBTALUH, TEKYIIET0 KOHTPOJS U MPOMEKYTOYHOM aTTeCTalllH, a TaK JK€ IIOMELICHUS IS

CaMOCTOSITENILHOM paboThI

ABTOp-pa3paboTurK (BeAyInii JEKTOP)

H.B.IllanrHeBa
®UO0

(Tmoamnuce)
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