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1. MACTIOPT PABOYEM NPOTPAMMBI JUCHUITTINHBI
Tabnuua 1.1 OcHoBaHKUE IS PEAIM3AIMK UHCIK U H bi

Koa Hanpagnenust nOAroToRKW/ CrieimnanHOCTH

08.03.01

Hanpagnenue noaroropku/ cneymansHoCTb

CTpouTenseTBo

YpoBeHb 0bpazoBaHuis

bakanappuar

I'on pazpaborin/oGHOBCHMS

2021

Tabnuua 1.2 CTpyKTypa AUCUMIUIMHBE B COOTBECTCTBUM € YUEOHBIM MIAHOM

Bunbl yuebHoi paboThi, BKIIOYAS CAMOCTOSTELITYIO paloTy

dopma 00yuenus:

00Y4aOLLMXCSl U TPYAOEMKOCTL AMCUMIIUHDI o4Hast OUHO-3204HAas! 3a04Has
TpynoemMKkocTh AMCUMMIIMHDI 3AUETHBLIX C/IMHHIL S |
AKaIeMHYLCKUX |
meﬁn ke ?
KonrakrHas pabora, |Ayaurophas JICKUMH 32
4ac MPAKTHYECCKME 2
2AUSTHS
naboparopunii 78
NPaKTHKYM
Breaynuropnas |
CamocrosTenbHas pabora, uac 98
Tabnuua 1.3 Dopmbl KOHTPONS AUCUUNIINIL]
Cemectp Popma obyueHwus: |
u Gpopma KOHTPOS outas OUHO-3a0uHas 3a04Has
HEPUOALI KOHTPOJIS 1.2 cem |
3K3aMeH (bl) | cem
3a4€T (bl) 2 cem
Kypcogas pabora
KypPCOBOM NPOEKT
UHAMBUAYAJIbHOE 3a/aHue (KOHTposibHas pabora) 1,2 cem 4

Tabsmua 1.4 Buaw camocrostesibnoii pabor

BI/I,D, CaMOCTOATE/ILHOW [)216()']"H Bup zansrus

Popma o0yueHms

Tun nepropa

ouHas O4HO-3a04Has | 3aouHas |
Teopernueckoe
IToaroToBka K JieKUUsM Jlexupn A
obyucHune 32
IloaroroBka K NpakTUueckum - Teopernueckoe
Ipakruueckue o
3aHATUSIM obyuenue 22
[TonroroBka k naboparopHoii Teoperuueckoe
JiaGopatopusic !
pabore o0yuenue 28 !
Boinonxenue koHTpOsLHOIM Teoperuueckoe ?
Konrponbhas _
paboTb o0yueHue 13
JK3aMEHAUMOHH
[Toaroroska k 3avery 3auer 5
i€ CeCCHU 2
‘ . DK3amMeHaAUUOHH
INoaroroeka Kk sk3amMeny JK3amMeH
bIC CECCHH 1
Hroro 98

[£9]



2. HEJIb OCBROEHUS AMCLUUTTJIUHBI

2.1. Ilenwb 1 32029KM OCBOCHHS {1 CIMILJA Kb

TNOJYYEHHE q)yl—llIaMeHTaﬂbHOI"O W NPUKIAAHOTIO XUMHYCCKOIo 06pa:;osal-n4;1 B XOIE€ MNOAIrOTOBKU 6al(aﬂaBp0B no
HarpaBJICHUIO ((CTpOMTCJ]bCTBO)) W €ro JajibHEeMIee UCIoJib30BaHue B I'lZlyLIH()ﬁ Hn ﬂpal(Tl/llleCI(Oﬁ ACATEBbHOCTH.

3amaun OCBOEHHUS QUCUMILTUHBI:

1. CO34aHUC XUMHUYECCKOI'0 MbILLIICHUSI, 3HAHKE | TNPUMCHCHUC 3AKOHOB XUMHWH VISl PCLICHUS 3a3a4 CTpOl/lTCJ'leOl:"E

TEXHOJIOI'MH Ha COBPEMEHHOM YPOBHE.

[Iporpamma coctaesiena B cooteTcTRMM ¢ TPeGORaHKAMU DeIepalibHOTO FOCYAAPCTBEHHOTO 00Pa3OBATENLHOIO
CTaHaapTa BbiCiero 00pa3oBanms No HapaBieHHio NOAIOTOBKH / crielnanbHOCTH CTPOUTENbETBO.

IIporpamma cocrapsiena ¢ yuérom pekoMeHaaLmii NPUMEPHOI OCHOBHOMN 06pa30BaTENbHOM MPOrPaMMBbI BHICLLETO
00pa3soBaHus N0 HANPABIEHHIO NOArOTOBKY/ClicHHalbLHOCTH CTPOMTENLCTBO YTBEPIKAEHHOH 28.05.2021.

2.2. Tlepeuenb MIanupyeMbIX PesyabrarTos o0yHMeHus N0 JMCHMIINHE (MOAYJII0), COOTHECEHHBIX ¢
NJIAHUPYEMBIMH PE3yJIbTATAMM OCBOCHHH 00pa3oBaTe/ILHOM IPOrPAMMbI

Tabnuua 2.1 [lepeucHnb ranupyemMbiX pe3yasTatoB 00yueHHUs M0 AUCLUMTMHE

Kon v HauMeHoBaHWe KoMMeTeH LMK
(pe3yabrar ocsoeHus )

KO,‘], M HAUMCHOBAHKWE UHAMKATOPA NOCTHIKECHHUA KOMIMETEHU UK

OIIK-1. Cnocobeu peluars 3ajaum
npodeCcCHOHANBHOM IEATENLHOCTH Ha
OCHOBE UCTONb30BAHMS TEOPETHHUECKHX
U IPaKTUYECKUX OCHOB ECTECTBEHHbIX U
TEXHHUYECKHX HAYK, & TAKIKE
MaTeMaTHUYecKoro arrapara

OITK-1.1. 3HaeT 0CHOBbI €CTECTBEHHBIX M TEXHUYECKHMX HAYK, 8 TAKKe
MATEMaTHYECKOrO annapara Ajia pewenus 3a1a4 npodeccuonalibHoM
ACATeNLHOCTH

OIIK-1. Criocoben petuars 3aaauu
npodeccHoHaNbHON JAESITEILHOCTH Ha
OCHOBE MCMOJIL30BAHMS TEOPETUHECKHUX
U NIPAKTHYECKUX OCHOB €CTECTBEHHBIX 1
TEXHUUECKHUX HAYK, a TaKKe
MaTeMaTH4YeCKOro arniapara

OTK-1.2. McnonbzyeT 6a30Bbl€ 3aKOHbI €CTECTBEHHBIX W TEXHHUUECKHX
HAYK, JUIsl PELUCHHSI MHIKEHEPHBIX 3aau npoeccruoHaibHOMN
JEATCILHOCTY B 00JIACTH CTPOUTENLCTBA

OIIK-1. Criocoben petars 3agauu
npoQecCHOHANTBLHON ACITENLHOCTH Ha
OCHOBE MCTONIb30BAHMS TEOPETUUECKHX
H NPAKTHYECKUX OCHOB CCTCCTBECHHBIX M
TEXHUYECKHUX HayK, a TakoKe
MaTeMaTHUYeCcKoro arnapara

OTIK-1.3. IpumensieT Maremarnyeckuii annapar ais peleHus 3anau
npodeccHoHanbHON ACITENLHOCTH

Tabnuua 2.2 — Tianupyembie pesysibTarhi OCBOCHHS AUCLMIIMHBI 00Pa30BaTELHON NPOrpaMmbi

KOIl W HAUMEHOBAHUWE HH)IMKATOPa

Haumeroranue noxasarens o UCHHUBaAHWS ( pesynbrara O6y HCHMA MO

JOCTHIKEHHSI KOMIETEHLUUH JNMCLMILIHBE)
1 2
OIIK-1.1. 3HaeT ocHoBbl ectecTBeHHbIX  |3Haer: OTTK-1.1. OCHOBBI €CTECTBEHHBIX W TEXHUUCCKHUX HaYK, a TAKKe

M TEXHUYECKUX HayK, a TAKIKe
MaTeMaTUyYeCcKoro anriapara Jis
peleHns 3aaa4 npoheccuoHanbLHoN
JESTeNLHOCTH

MATEMaTUUCCKOrO annapara Juist peuleHus 3aja4 TIpO(I)eCCI/IOHaﬂbHOﬁ
ACATCIIHLHOCTH

Ymeer: OTIK-1.1. Onpenensits XapakrepuCTHKU XUMHUECKHUX 1
(U3MUECKNX IPOLECCOB (SBNCHMMT), XapakTEPHBIX JUTs 0OBEKTOBR
npoQeccHotalibHOM ACHTEALHOCTH HA OCHOBE SKCHEPUMEHTAIBbHbIX
HCCIIGAOBAHMN. TIPEACTABAATL Ga30BbIe 15 npodecconanbHol cheph!
(hu3HUECKHUE NPOLECCH U SIBICHMS B BUIC MATEMATHHECKOTO(1X)
ypasHeHusi(i)

Mwmeer napbicn: ONK-1.1. Petenus nikeHepHbix 3a4a4 ¢ NOMOLLbIO
3AKOHOB CCTECTBEHHBIX M TOUHbLIX HAYK, MATEMATHYECKOTO annapara

LI



OIIK-1.2. Mcrionb3yer 6a30Bblie 3aKOHbI
€CTCCTBECHHBIX M TEXHUUYCCKUX HayK, JJisi
peLIEHUS UHIKECHEPHBIX 3a/1a4
npoecCHOHAILHOM ICSTENLHOCTH B
061acTi CTPOUTENLCTRA

3naer: OTTK-1.2. Metoauky onpeaesieHns XapakTepucTHK (GU3n4eCcKoro
npoecca (ABIeHNs ), XapaKTepHOro /st O0BEKTOB NPOPeccHOHaNbHOT
NEATENBHOCTH, Ha OCHOBE TEOPETHUECKOTO U AKCIIEPUMEHTATLHOTO
MCCJIEIOBAHKN. MATEMATUYECKOIO MOJIEIUPOBAH Usl

Ymeer: OIK-1.2. Ocywiecteasts BoIOOp 6a30BbIX PUHYECKHMX U
XHMMUCCKUX 3aKOHOB /IS PCLLICHKS 3a/1a4 TPO(eCcCHOHaLHOM
JCSTCBHOCTH

Umeer naspicn: ONK-1.2. Knacendukauuu puznuecknx u Xummueckux
NIPOUECCOB, MPOTEKAIOLIMX Ha OOBEKTE NPOYecCHOHANLHOM
JESTeNLHOCTH

OIIK-1.3. [Tpumensier matemaruieckuii
anmapar Ui peLieHus 3ajad
NpodecCHOHANLHON AESTENbHOCTH

3naer: ONMK-1.3. TIpyHumIibl TPUMEHEHHSs MATEMATHUECKOrO annapara
JUIs peliens 3aaad npoeccHoHanbHOM AeaTebHOCTH

Ymeer: ONK-1.3. IlpencrapnsTe 6a3oBbie 1is npodeccuonanbHOMN
cepbl PUrKRUECKUE NMPOLIECCH! M SIBIICHUS B BH/IE MATEMATHUECKUX
YPaBHEHMH

Mmeer nappiku: OITK-1.3. Peluenus HHKEHEPHO-reOMeTPUUYECKUX 3a1au |
rpaduucckumu cnocobamu

MHdopmaLis 0 BuISBACHHH PE3YIILTATOB OCBOCHMS AMCLMTUIMHBI TIPEAcTaBieHa B DOnJe OUEHOUHBIX CPEICTB NO
aucuunaune. acnopr ®OC npeacraenen B pazaene 4 PIJL

[Tpumeuanue: POC pazpabarbipaetes kak npuiokenue k PI1T B coorserctuu ¢ Monoxenuem o ®OC,
YTBEPIKACHHBIM JIOKAJIbHLIM HOPMATHBHBIM AKTOM.




3.1.

3. COJEPHKAHUE JUCUHUTITJIMHBI

TeMbl yueOHOH NUCHUMIHI LI (JICKHROHIHLIC 3AHMTHN)

Tabnuua 3.1 Tembl IEKUMOHHBLIX 3aHATHH

Ne n/n

Haumenosanme
pazaena
JUCLIMIUIWHDI
(MO-n1ys1s1)

Tema u COMEPKAHKE JICKIIMOHHOTO
SAHS-THS

Koauuectso uacos no gpopmam

o0yuenus

KowrT. pad

Cam. pad

3a04yHas

ast

2

3

£ | OYHasg

| OYH.-3a04YHasd

1| OYHas

=

0| OYUH.-3a04H

\& | 3a04YHas

Hepran rpynna
nepuosa
arTecTaluu
(3K3amen)

ounas popma (1 cemieetp)

—_—

OCHOBHBIE NOHATUS
M 3aKOHbl XUMHU.
OKBUBAJIEHT.

OCHOBHBIC 3aKOHbBI W MOHITH XUMHK.
DkBuBasIeHT. XUMHUECKHE (POPMbI
CYLLIECTBOBAHMS MATEPHUHN, XMMHUECKNE
peakunu. DopmysibHbie entnLb (DE)
pewecTra. Kosmuecrso peutecrea.
MossipHas macca JieMeHTa, BEleCTBa,
MOJISIpHBIH 00bem razoodpazHoro
peutecTsa. CTeneHb OKMCHCHUS.
DkBuBaJieHT Beitiectna. Yucno
AKBUBAICHTHOCTH {Z(B)). Onpenenenue
Z(B) B peakumsx obmena,

8]

3]

Xumuueckas
TEPMOAMHAMUKA.

1-ii 3aK0H TEPMOAHHAMHKH.
Tepmoxumus I penmer xumuueckon
TepMoaHamMmuKi. TepmoauHamuieckas
cucTeMa, OKpYXaioilas cpeaa, xapakrep
B3aMMOACHCTBHS MENKY HUMHU.
CoCTOSIHME CHCTEMbI, TAPAMETPbI
CO-CTOSIHUSA. DYHKIMN COCTOSHUSL.
BuyTpennss auepris.
Tepmonnpamuuecknit npotece. OyHkimum
npouecca. Temora. Pabora. Tleppblii
3aKOH TEPMOIMHAMMKH /1151
U30JIMPO-BAHHBIX U 3aKPLITHIX CUCTEM.
Duranbnus cuctemst. [pumenenn

(8]

Xumunueckas
TEPMOAMHAMMKA.

2-i 3aKOH TEPMOJIMHAMUKH.
Ourponus.Heobparumbie n 0bpaTUMBbIe
npoueccehl. Makpo- ¥ MHKPOCOCTOSIHUS
cucrembl. TepMmojnnamuteckas
BEPOATHOCTL COCTOSHUS CUCTEMDI.
Ypasrenue bonbumana. IHTponus — mepa
HEYMOPSJ0UEHHOCTH COCTOSHUA CUCTEMDI.
Bropoii 3akon TepmMojaHHaMUKH.

Han PaABJIACHHOCTL XUMHUYCCKUX T1POLECCOB.

Mdasoble pasHopecus. Tperuii 3akom
TepMomHamMuin. Craraapraas SHTPOIIUS.
Pacuer wzmenenus snrponum

o

()



Xumuueckasl
KMHETHKA.
XuMuueckoe
paBHOBECHE.
Karanus.

Xumuueckast kunetuka.lpocroie u
CNOMKHbIC peakummn. TloHsiTne MexaHu3ma
peakuun. CKOPOCTh XUMUUECKOH
peakunu: GakToOpbl. BAKSIOHIME Ha
CKOPOCTL. 3aK0OH ACHCTBYIOUX MacC.
Kuneruueckue yvpasnenus. Kouctanra
CKOPOCTH; (PAKTOPDI, BIAKAIOUINEC HA HEE.
3aBUCUMOCTb CKOPOCTH XMMHUUYECKOM
peakuuu ot Temneparypbt. [lpasuno
Baur-T'odypa. YpasHenue Appenuyca;
IHEPIrus aKTUBALIMY, aKTHBUPOBAHHbIN
KOMIWJIEKC, K

o

89

Xumuueckas
KUHETHKA.
XUMHUECKOE
paBHOBeCHE.
Karanus.

Xumuueckoe

pasuosecue.Karanus. Karanuruueckue
cucrembl. FoMorenHbiit, reTeporeHHbii
karanms. Karamwsarop. CyTh nelcTBus
Karajimzaropa. XMMHUUECKOE PABHOBECUE,
YCIIOBUE XMMHMUECKOTO PABHORECHS. 3aKOH
JEHCTBYIOIMX Mace Ui 00paTUMOro
npouecca. KoHcTaHTa XMMUIECKOro
paBHOBECHSs JUist FOMOTCHHOM 1
FeTeporeHHoOn pearkiuii; Ppaxropol,
pausiiouine na Hee. CmelueHme
XHMUuEecKoro pastiosecust. [punuun
Jle-1larens

Pactsopsbl.

Konuentpaunn. Quccoumanmsn . Obiuas
XapaKTePUCTHKA PACTBOPOR.
Pacreopuresns, pacTBOpeHHOE BELECTRO.
Knaccu-dukanus pactsopos.
PacTBopumMoCTb TBEpABIX BELECTB,
HKHUAKOCTEH, razos. CriocoOb! BeIpaskeHHus
COCTaRa PaCTBOPOR: MaCCOBas J0J1sl,
MOJISIpHast 10Jis, MOsipHast
KOHUGHTPA-LMsl, MOJISIPHASI KOHIEHTPALIUS
AKBUBAJICHTOR, MOJISILHAS KOHIICHTPALUS.
3aKOH IKBU-BAJICHTOR /LIS PACTBOPOB.
Teopust obpazoBaHus p

PactBopbl.

Ulkana pH. Pacuer peakinm

cpeibl. Monnoe npouseeaeHue BoabI.
BoaopoaHblit v rujpokcuiibHbli
nokazarenu. lkana pH. Pacuer pH
pacTBOPOB CHIILHLIX M CabbIX KMCJOT W
OCHOBAaHUH. KHCIOTHO-OCHOBHbIE
uHgukaropsl. ['maponus coneit. daxrops!,
BJIMSIIOLLME HaA THaponun3. Duaponus coneit
MO KaTUOHY, 110 AHUOHY, NMOJTHbIN
THAPOSN3.

S

PacTBopbl.

Konnurarupnbie ceoiiersa

pacTBOpOB. KOMMIaTHBHBIC CBOWCTBA
pacTBOPOB HEMEKTPONUTOR. 3akoH Payns
1 ero ciencreus. Ocmoc. 0CMOTHYECKOE
napnenue. 3akon Baur-Todda.
KonnmrarusHuie ceolicTea pac-ropos
AMEKTPANIUTOB. M30TOHHUCCKHH
KOd(PprumeHT.

O\



DNEKTPOXUMHYECKHE
MPOLECChI.

Tonatue mmekrpona. YpagHenue
HepHreTa. DiekrpoxumMunuecKue CHCTeMbI.
Oco0EHHOCTN MCKTPOXUMUUCCKUX
rpoueccos. MoHHo-MeTaMuecknii
anektTpon. BozHUKHOREHHE JBOHHOIO
WICKTPUUCCKOTO 108t Ha PPAHULIC
WICKTPOA-IICKTPONIHT. PaBHOBECHDBIH
AMEKTPOAHBIN noTeHuma. YpagHenue
Hepucra. [Masopbie 2iekTpois.
Bonopoaubiit anexrpon. KuciopoaHbii
amekTpoa CranaapTHbiil SNEKTPOAHbBIA
MOTEHUMAN. DNCKTPOXMMUUCCKHE Psijy
Hanps

o]

8]

DNeKTpOXUMHUYECKHe
MpOLIECChI.

lanbBawuueckut wiement. Pacuer

DAC . TanbBaHUueCKMil DISMEHT. DJIEMEHT
Hanuana-Skodu. Karonuwiii npouecc,
aHOAHbBIM Npoiiece, ToKooOpasytolas
peakuus. CXxema MeKTPOXHMUUCCKOM
uenu. TepMoanHamMmKa rajibBaHHUYECKOro
anemenrta. 31C ransLpanuueckoro
aneMeHTa.

1

SHCKT])OXI/IM MYCCKHUC
[pOLECChI.

Kopposus meranos. Kopposus metamios.
XuMHUECKash KOpposus.
DAEKTPOXMMHHUECKAS KOPPO3US METAILIORB
u ycaopus ee niporekanus. Cxema KID.
Karoauel#t n anoaHsii nipouecceht.
OkuciTenn-Aenonsprsaropsl. Yenosus
NPOTEKAHMS KOPPO3HH METAILIOB €
KHUCIIOPOAHON U BOJOPOAHOM
JNenoNapu3aLmeid. Jalnra MeTassioB OT
kopposuu. Jlerupopauue. 3almTHbIC
NOKPBITUS: HEMETAJLIIUIECKUE,
METAIMYCCKUE (AHOJIHbIC,

HUTOTO
IlepBas rpynna
nepuoaa
aTTecTAlMM
(3x3amen)

Bropas rpynna
nepuona
arrecTauum (3auer)

ounast popma (2 cemectp)

—_—

KecTrkocTb BoAbI

KecTkoeTh BOAbL. Bujibl 2KECTKOCTH.
VYumsiruenue sojbt. Karnouurl,
aHnoHHuTLL.OOWAs XapakTeprcTHKa
NpUPOAHBLIX BOJ. JKeCTrOCTs BOABL. Bujibi
HKECTKOCTH: KapOouaruas, HekapbonarHas.
EAMHULIBL U3MEPEHHs TKECTKOCTH.
Ymsiruenue Boabl. MeToanl yMsrieHms:
TEPMHUUCCKUI K PEArCHTHBIC METO/b
(M3BECTKOBAHMS, COAOBO-U3BECTKOBLIMH,
docharnblit), JOCTOMHCTRA M HEAOCTATKY.
MeTozi MOHHOPO 0OMEHa. MOHUTDI.
Karronurl, annonunrsi. Peakuun odMena
MOHOB KaTHoHuTa (ai

~i



HducniepcHbie
CUCTEMbI

Hucnepensie cucrembi, Kiaccupukaums,
nojyucHune. MU3nko-XuMHUECKHUE
CBOWCTRBA JIMCIICPCHDLIX CHCTEM,
[ToBepXxHOCTHAS YHEPIHSI, NOBEPXHOCTHOE
narskenue. Ancopbuums. HAB.
Onruyeckue CBOUCTBA AUCHEPCHBIX
cucrem.Jlucrepeibic CHCTEMBbL.
Oco0EHHOCTH BHICOKOIMCIICPCHBIX
cucrem. Knacendmranms jucnepeHoix
CHCTEM [10 pazMepam HacTHLL AUCTICPCHOM
(hazbl, 110 arperaTHOMY COCTOSHUIO
JUCTIEPCHOM (pazbl ¥ JIUCHEPCHOHHOM
Cpelibl, MO CTENEHK B3aUMOACHCTBHS
YACTULL AUCTIEPCHON (azbl U
JUCTNIEPCUOHHON cpejibl. [enu 1 3onu.
MeToab! nonyHeHus JMCHepCHbLIX CUCTEM.
DUBHKO-XMMHUUESCKHE CBOMCTRA
JIUCTICPCHbBIX CH

OCHOBbI XUMHH
BSDKYLUMX BELLECTB.
CunukartHbie
CTPOUTENLHbBIC
marepualibl

O0wme PU3MKo-XUMHUECKWE CBOMCTBA
BSDKYLIMX BELICCTR M X KlaccHpuxaums.
BozayiuHbie ByKyUIHE BCLIECTBA.
Inapasnuueckue BKyIHe BEIICCTRA.
Kopposus GeToHa v MeTO/Ibl 3alWThi OT
KOPPO3HH. D UBMKO-XHMHUUCCKHE OCHOBD
CTEKN000Opa3HOro cocTostms. CHllnKaTHOE
crekno. Curannbsi. [Tpupontoe
cunukatrHoe chipbe. Kepamuueckue
marepuanbt. Knaccnduxaums u cnocodul
nontyderusi. Kepamudeckne Marepuasiol.
Orueynopubie marepuasivl. O0uHe
(PUBHKO-XMMHUCCKUE CROMCTBA BSKY LIIMX
BEILECTB M UX Klaccuprkaums.
Bosayuinbie Bsokyime setecrsa.
Boszaywnas uzpects. Tuncopbie BsHryme
Bek

Boicokom OJICKYJIIpH
bl€ COCAMHEHUS B
CTPOUTECIILCTBE

OCHOBHbIE TOHATHSE XMMUM
BLICOKOMOJIEKYJIS PHBIX COC/IMHEHHH.
Crpykrypa u cBOHcTBa nosiMmMepos. Buibl
MOSMMEPOB, NMPHMCHSICMbIX B
cTpOonTENLCTRE.OCHOBHbBIC MOHSITHS
XMMUK BLICOKOMONCKYIisiPHbIX
coeaunennii. Kiaceuurkaums, crpykrypa
v ceoicTia nojiumepor. Cnocodo
nostyueHus noaumepos. Jecrpyxkums
MOJIMMEPOB, €€ OCHOBHBLIC BH/IbI.
[Tnactmaccbl. Buapl nosmmepos,
MPUMEHSEMBIX B CTPOUTEILCTRE.
[Mosmmepunie obasky B 6eTOHLI.

UTOro

Bropas rpynna
nepuosa
arrecTauunu (3auer)

16 16

32 32

3.2. TIpakTH4ecKHe H CEMHHADPCKHE 3AISITHN U MX COUCPIKAHME
Tabnunua 3.2 Tembl NpakTUHECKUX 3aHsaTHi

Haumenosanue

Kosnmuectso vacos ro gopmam
o0yueHus

Kour. pad | Cam. pabd

oo



W il pazzena Tema 1 copeprratue HPaKTHISCKOro E §
JUCLIMTUTHHDI 3AHTHS = =
(MO-mynsi) g s g g
DALY = 4l e = oy T
Tl 2| 2| E | = Z
2| 2| 8|28 |3 8
1 2 3 4 5 6 7 8 9
Ilepsas rpynna ounast popma (1 cemectp)
nepuoja
arTecTanun
(3x3amen) |
1| OcHoBHbIE TOHATUS |OCHOBHbBIC 3aKOHbI M TIOHITHS XUMHM. 2 2 |
1 3aKOHBI XUMMHH. Knacen Heopranuueckux coemHeHui, |
OKBHBAJICHT. HoMeHKnaTypa. Crernerb OKHUCIICHHSI. 5
OKUCIM-TENBLHO-BOCCTAHOBUTELHBIC
peakuuu. Monsipuas macca. Kosimuectso
BELICCTBA.
2| OcHoBHbIe MOHATUS | DKBUBaICHT. DOpMyNILHAs ¢MHMLIA. 2 2 |
M 3aKOHbI XUMHUH. JKBUBAIICHT HJIEMCHTA B COCAMHCHMUH, |
DKBHBAJICHT. DKBUBANCHTbI COSMHCHUI PA3IIMUHbBIX |
Ki1accoB. Yueao aKBHBaNieHTHOCTH.
Onpejenenue 4ucia 3KBUBAICHTHOCTH
COEMHEHUSA, YHACTRYIOUIETO B 00OMEHHOM
M OKUCITHTEN bHO-BOCCTAHOBMTEILHOMN
peakumu. Konnuectso peuiectra
SKBUBANCHTOB. AJIMTUBHOCTL MOJISIPHOM
MacChl 3KBUBANCHTOB. Pacuersl 1o 3akoHy
JKBUBAJICHTOB.
3| Xumuueckas TepMOAMHAMUUCCKUE PACUETDI. 2 2
TEPMOMHAMHKA Onpenenerne Teniosbix dPpdexros
peakumu. Pacuers suranbini |
00pazoBaHus BCUICCTE NPU M3BECTHOM
Teriosom rderre peakuuu. Pacuer i
M3MEHEHHUSI DHTPOITHU B XOIEC PEAKLIUK H |
npH (azoBbLIX MPCBPALICHHUSIX.
OrnipenelieHue HaNpasieHHOCTH
XHUMHYECKMX MPOLECCOB U BEPOSTHOCTH
NPOTEKAHMS XMMHUYSCKOHN peaKkiiny B E
3aBHCHMOCTH OT TEMIIEPATYPbI. ;
4|1 Xumuueckas XUMHUECKast KHHETHKA M paBHOBECHC. 2 2 |
KMHETHKA. [Tpumenenune 3akoHa HCUCTBYIOIIMX MACC
Xumueckoe JUIsl pacyeTa CKopocTel XUMHUUECKMX
pPaBHOBECHE. peaKii, TCKYIMX KOHLEHTPALMHT
pearcHToB 1 NpojLyKToR. Pacuersl 1o
npasuny Baunr-T'oda. 3axon
JNEUCTBYIOLIMX MACC JUTs FOMOPEHHDBIX W
FETEPOreHHbIX PEaKiitil s COCTOAHMS
pasnosecus. [pumenenne npunimna
Jle-1laTense ans onpeacieHus cMeleHUs
PaBHOBECHS [MPY U3MEHCHUM YCIIOBUHA |
npoiiecca. Pacuer papno
5|PacTBopbl Konuenrpaunn. Pacuers peaximu 2 2

cpeabl.Pacuersl pasimyibix cnocobon
BLIPAKEHUA KOHLCHTPALK PACTBOPOB.
CocraescHue ypaBHeHuil peakiimii
JMCCOLMAUMH COCMHEHUNA PABIIMUHbBIX
KJIACCOB M ypaBHEHUH peakiui ruaponusa
conei. Jluccoimarims cunbibIX K ciadbix
SNEKTPONUHTOB. Pacuetsl Bestnuntbl pH B
pacTBOpaxX KHCJIOT U OCHOBAHMIA.




ONEeKTPOXMMUUECKHE | ITCKTPOXHMHUCCKUES 1TPOLIECCHI. 2 2
MpOLIECChI DNeKTPOAHbIH NOTEHIaN
MOHHO-METAUTHUECKUX M Ma30BbIX
anexrpoios. Ypassenue Hepucra. Pacuer
DJIC ranbBaHUHECKUX DICMEHTOR,
CocTagneHue rajibBaHUYECKHX
ANE-MEHTOR M DEKTPOHBIX INPOLIECCOB. 4
Anekrpoxumudeckue |Kopposus metanios. Onpeaenenue 2 2 !
npoLeccehl BOBMOKHOCTH MPOTCKANUS KOPPO3UK |
Meraia B 3aiantbix yenosusix. CrnocoObl
3aLUTBI METAILIOB OT KOPPO3HH. “’
UTOro 14 14
Ilepras rpymua
nepuoia
arrecTauuyn
(3K3amMen) 4
Bropasi rpynna ounast popma (2 cemecTp) |
nepHoia |
arrecrauuy (3aUer) J
XumMus Boabl HKecTrocTb BOALI U METOLI €€ 2 2 i
yerpaneHust. JKecTkoeTs Bojibl. MeTobl
YMAr4eHUs BO/Ibl. PacueTsl 3kecTkocTH
BOJIbI, MACChl PACTBOPECHHbLIX COJIEH B BOJIE.
Pacuerni mace peareHToB, HEOOXOAMMBIX
Ut ymsiraenus Boabl. Konnokeuym o
Teme «KecTKoCTb BOJbl H METObI e¢ |
YCTPAHCHHSD. 3
Jucnepcuble OnpejieneHue Hopoeros Koarymsiuu 2 2 :
CUCTEMBbI ruapopodHLIX 30meit. lucriepeHbie
cuerembl. Kiaccudukauus, meroasl ‘
nosiyueHus u cpoiicrra. CTpoeHue yacTuiy
auenepceHon (pasobl ruapodGoOubiii 3051ei.
Cocrapnenue Gopmyst MULEIUL
ruapooOHBIX 30ei. YCTORUMBOCTD U
KOATYJISLIMS KOJITOMAHBIX CUCTCM. {
HucnepcHbie Onpeaenenye Hoporos Koarysisiun 2 2
CHCTEMbI ruapodhodHbIX 30seil.Onpenencnue r
NOPOroB KOAryssiuuu ruaipodpodHbIX
30iei. KOJoKBHyM 110 Teme
«/ImcnepcHbie cuctembi».
OCHOBbBI XUMHH XUMUs BOKYLUIMX 2 2
BSOKYLUMX BEILECTB.  {MarepuasioB.Bo3iyiinbie BsuKkyline ‘!
CunukarHbie matepuaiibl. Chipbe, MOAYUYCHHE 1
CTPOMUTENbHbIC TBEPACHHE BO3LYLIHON H3BECTH,
Marepuasbl IHIICOBBIX M MArHE3HANbHbBIX BSDKYLIUX.
Pewenue 3anau. Nuapasinueckue
BSOKYLME Marepraiibl. Chiphe, NMONyUeHHE |
W TBEPJACHHUE MIHHOZEMUCTOrO 1
MOPTIAHIUEMEHTOR, PHIPABIIHUISCKON
uzsecTH. Petenue 3anau. Kojmoksrym no
TEME «XUMUS BSOKYLIMX MATCPHANOBY.
HUTOTI'O 8 8
Bropast rpynna
nepuoia
arrecraumu (3auer)
Hroro 22 22

3.3. JlaGoparopHbiii HPAKTHKYM H €I'0 COJEpKanue



Tabnuua 3.3 Tembl naboparopHbix pabor

KonuuecTo uacos no gpopmam

00yueHus
Haumenosanue Kownr. pab Cam. pab
No 11/ pazaena Tema u coziepkanue naGoparopuoii ;g §
JHCLIMTUTHHb padoThi = =
(MO-j1ynist) g s g s
= B4l T = o fars
Sl 2| 3| 8|z Z
5| 2| 8|3 |38 8
1 2 3 4 5 6 7 8 9
Ileppas rpynna ounas Gpopma (1 cemecrp)
nepuoaa
arTecTaumH |
(ax3amen)
1| OcHoBuble nousiTUa  |OnpenesieHne CopaepKanms 2 2
M 3aKOHbI XUMHH. KPUCTaNTW3aLHOHHON BO/IbI B
DKBUBAJICHT. KpuCTajutoruapare kapbouara
HaTpug.OcBoeHHEe NpremMa B3BeIUMBaHMsL,
METO/IA KMCIOTHO-OCHOBHOTO THTPOBAHUSI. E
Pacuersl ¢ MCIOAB30BAHNEM 3AKOHA
IKBUBAJIEHTOB.
2| OchoBHble nousitus |OnpejenctHue MoispHO# mMacesl 2 2
1 3aKOHbI XUMHH. IKBUBAJICHTOB FIPOCTOIO BELICCTRA.
ODKBUBAJICHT. DKCNEPUMEHTAILHOE OTIPEIETICHUC
MOJISIPHOH MACChl DKBUBAJICHTOB f
ANOMHHHUSL METO-/10M BLITCCHCHUSI i
BOAOPO/AA W3 KHCHOTBI. [Ipumenenne
3aKOHA DKBMBAJICHTOR B pacuerax.
3 | Xumuueckas OnpenesieHue HTabIMK PacTBOPCHHUSI 2 2 !
TEPMOJHHAMM KA COJIA. DKCTIEPUMEHTAJILHOE ONpelesicHUE 1
SHTANBIMK PACTBOPCHMS COMM METOOM !
KAJIOPUMETPHUK. 3aKPCTUICHUC TTOHSITHS %
DHTANBITHU. i
41 Xumuueckast OnpeneneHure 3aBUCHMOCTH CKOPOCTH 2 2 |
KWHETHKA XUMUYECKOH peakiiii OT KOHLEGHTPaLMK ?
peareHToB. DKCNEPUMEHTANLHOEC
ONpeLEICHUE 3aBUCHMOCTH
OTHOCUTESLHOM CKOPOCTH XMMHUUECKOH
peakuMu OT KOHLCHTPALMK PearcHTos.
5 [Xumuueckas OnpeaeneHue 3aBUCHMOCTH CKOPOCTH 2 2
KWHETHKA peakuuu o1 TemMneparypbi.
DKCTNEPUMEHTANLHOE ONPEICICHUE
3aBUCHMOCTH CKOPOCTH peakumu ot
Temneparypil. fHpumencnune npasuna
Baur-Todda nns pacuera ckopocru |
peaKuyu B 3aBUCHMOCTH OT TEMITEPaTYPb.
6 [Xumunueckoe CmeleHnne XUMMECKOro paBHOBECH . 2 2 i
paBHOBECHE DKCHEPUMEHTANILHOEC CMELLCHHE '
XHUMHYECKOrO PaBHOBECHS TPH
M3MEHEHWU PABHOBEC-HbIX KOHUCHTpALMH
peareHToB M npoaykron. Hpumenenne 1
npuHuuna Jie-1larense jans onpenenenus i
HANPaBJICHUS CMCIBCHUS XUMHUECKOTO
paBHOBECHS. g




7|PacTBopbl. [Tpurorosinenuc 2 2
pacreopos.lipurororiicuue pacTeopa
3a/laHHON KOHLEHTPA LMY 13
KOHLIEHTPUPOBAHHOIO PacTBOpA.
OnpelesieHne KOHLCHTPALUKH KPENnKoro
pacTBOpa ¢ NOMOILLIO APEOMETPA.
Pasbapnenue pacteopos.
8|Pacreopbi. Onpejelienyrie MOJISPHOIT Macchl 2 2
IKBUBAJICHTOR CIIOXKHOTO 5
BewecTBa.OnpejelicHue MOJISIPHOH Macchl E
HKBUBAJICHTOB HEU3BCCTHON KHCIOTDI
METOIOM THTpOBaHus. Pacuer ¢
MCTOJTL30BAHMEM 3aKOHA SKBUBAJICHTOB. {
9[PacTeopbl. Onpepenenne pH pacTBOpoB ¢ NOMOLIbIO 2 2 "
uramkaropos.Onpenenenne pH pacrsopos
KUCJIOT M OCHOBAHKH € IOMOLUbLIO |
paziuyHbIX UHAUKaTOpoB. CpaBHe-Hue
NMOYUEHHbIX BEJTMUKUH ¢ PACUETHBIMMU. ‘
10 |Onexrpoxumuyeckue |Kopposus meranios. Habmoneuue 2 2
npoLecchl. MPOLIECCOB KOPPO3HU METAILIOR B
3aBUCUMOCTH OT PazIMUHbLIX YCIOBHH
HaXOKACHMS. AKTHBALMS KOPPO3HH.
3alMTHBIC METATUIMUYCCKHE TTOKPLITHSL.
CocTaBaeHNHEe KOPPOZUOHHBIX NEMEHTOR H
JICKTPOAHBIX MPOLECCOB.
UTOTO 20 20
IlepBasi rpynna
nepuoia
arTecTauny
(3x3amen)
Bropas rpynna ounasi popma (2 cemeerp)
nepHoxa
arrecTanum (3a4er)
1{OcHOBBI XUMKUK CunvkarHblii MOAYb IKHAKOTO CTEKIIA. 2 2
BXKYLUMX BELECTB. |MEeTo10M KHCIIOTHO-OCHOBHOTO ;
CunukarHble TUTPOBAHHSI ONPEACHAAOT CHIAMKATHBIH E
CTPOMTENbHbBIC MOZY/Tb JKMAKOIO CTEKA. i
Marepuanbl
2| XuMus BOIbI OnpeaeneHue XecTkocTH Boabl. MeTogom | 2 2
TPHIOHOMETPHUECKOTO THTPOBAHMS
ornpeaeisieres 00Lasn JKECTKOCTb BOJIbI.
MeToIOM KHCIIOTHO-OCHOBHOTO
TUTPOBANM OnpeicliseTcs KapOoHarHas
HECTKOCTh BOJIbI.
3 [ducnepcubie AncopOuust YKCYCHOH KMCHOTHI HA yriie. 2 2 |
CHUCTEMBI [posoaurest onpeaesncHue ancopoumu |
YKCYCHOM KMCIIOTbE HA aKTHBHPOBAHHOM
yre. Onpejensercs AnHaMmuiecKast
EMKOCTb.
410OCHOBbI XMMUH Onpeaenienue coaepanis OKCH108 2 2
BSDKYLMX BELLECTB.  [KaJIbUKs W Maruus B meste. Onpepensercs |
CunukarHbie CYMMapHOC cojicpikarine kapOoHaToB
CTPOUTENbHbBIE Ka/lblMs ¥ MarHus B MeJic.
mMaTepuasbl
UTOIo 8 8
Bropast rpynna i
nepuoja |

arrecranguu (3a4uer)

i~



Hroro

[2s | |

| 28

3.4. KypcoBoii npoekT (pabora) i ero XapakrepueriKa

He

NpenycMOTPEHO.

3.5. I/IHle/lBl/l,[lya.ﬂl)HOC SAMAHME M IO XAPAKTePUCTHRKA

Tabnuua 3.5 Tembl UHAMBHYATILHBIX 3aaHKiH

Koaunuectso uacos no dopmam

00yueHusI
Kour. pa6 Cawm. pab
Ne n/n Tema uHanBUIYaILHOTO 3a5aHUs § §
oy T
g | 3 g | 8
g |0 |8 |9 =
SRR RN
Q o [l o @] ™
1 2 3 4 5 5 6 7
IlepBas rpynna nepuoja arrecTanmy (3K3aMen) - ouHast
popma (1 cemecrp)
1 {(MupuBuayansHoe 3ananue "XumMuueckas TepMOAMHAMKEKA. 7
Xumudeckas kunetuka'. bojee nojitoe noHUMaH1e 3aK0HOB ;
XUMHYECKOH TEPMOAMHAMMKN 1 KUHETHKH, MOJIyUYEHHE HABLIKOB 5
B pacueTe TeroBbiX 3PPEKTOB, ONMPEACACHUH HANPABACHHOCTH ,
XUMHMUYECKHX MPOLIECCOB, aHAIM3E PEAKLIMOHHON CrIocOOHOCTH |
BELLECTB, OMPEIENICHUH CKOPOCTH PEaKLiMKi, pacueTe KOHCTAHTDI E
PaBHOBECHS, PABHOBECHbIX KOHLIEHTPAIIMI pearcHToB 1
NPOAYKTOB.
HATOI'O 7
IlepBas rpynna ueproia arrecranni (JK3amMen)
Bropas rpynna meproga arrecrauin (3auer) - ounas gopma
(2 cemecrp) |
1| Xumus psxymx marepuanio. Pelnenue npakruueckmx 6 ;
pacueTHbIX 3a1al 10 TeMe "BsKyime penectsa’.
UTOIo 6
Bropas rpynna nepuoja arrecranuu (3auer)
Hroro 13




4. BBIABJEHUE PE3YILTATOB OCBOEHUA AU CLHMTIJINHBI

4.1. Tlacnopr gonaa ouenounpbix cpeacts (POC) no gucupniIMHe
Tabnuua 4.1 - Macnopr donaa otierounbix cpencte (DOC) no gucumnInHe
Ne Haumenopanue . . ] . Koz
] Fexuonorus Buwi arrecrauun Buabt zanstuit | popmupyembix
n/m | OUEHOUHOrO CPEICTBA .
KOMMETeHLMH
1 2 3 4 5 6
Hoxnapn, coobwenue | Tpaguumonnas Tekyuwmii kontposts  [Jlekumu OlK-1.1.,
oOpazoparenias OTIIK-1.3.
TEXHOJIOTHS

2 |Konnoksuym Tpaguunonnas Texkyui KOHTPOIb Ilpakrnueckne  |OIK-1.1.,
oOpasosaresibHast OI1K-1.3.
TEXHOJIOT U

3 |Konurponbsuas pabora |Tpaguumonuas Tekyumi KOHTPOIIL Kourposnshas, OIK-1.1., !
oOpazoBaresbHasi CPC OIK-1.2., i
TEXHOJIOTHS OFK-1.3.

4 |Tloprdonuo Mundopmaimonno-rko |Texkywuit kourpois  [Jlaboparopusie  [OTK-1.1.,
MMYHUKAUHOHHAS OJIK-1.3
obpazoparenbHas i
TEXHOJOIHS

5 |Pa3noypoeneBbie Tpajuumonnas Texywwmit konrpons  |CPC OlK-1.1,,

3aa4M M 3ajaHus oOpazosareiibHas OI1K-1.2., "'
TEXHOJIOI U OIK-1.3.

6 |Tecr Hudopmatmonno-ko | Tekyuimii KOHTPOIIDL CPC Or@K-1.1.,
MMYHUKALHOHHAY O@K-1.2,,
oOpazoparesibHas OIIK-1.3. |
TEXHONOrus g

7 |Tpenaxep Mudopmaunonno-ko | Tekywmit kontpons  [CPC OFK-1.1., |
MMYHHKaMOH s OIK-1.2.,
oOpazoBareinHasi OTIK-1.3.
TEXHONOrUst

8 |Dk3ameHauuoHHbIE Tpaauumonnas [Tpomexcyrounas 3auer, Ox3zamen  |OTIK-1.1.,

ouneTsbl oOpazosarelibasi arrecratms OfK-1.3.,
TEXHOJOrUs OrlK-1.2

4.2 Bonpochi K dK3aMeny (3auery)

IlepBas rpynna nepuoga arrecramuu (Ix3amen) - ounas popma (1 cemecrp)

1. ®opmynbHbie eannub Betectsa. KonmuecTso retectsa. Mosisiphas macca seutectsa. MosisipHbiii 06bem
razoo0pazHoOro BeUIeCTRa.

2. DKBUBAICHT BEIWIECTBA. DKBUBAIEHTHOE YMCIO. DKBUBAICHT BCLICCTBA. DKBUBANICHTHOE Yyuco. KonuuecTso
BELUECTBA DKBUBAICHTOB. Mosisipnas Macca rkBuBajicHTos.. MoaspHblii 00bemM YKBUBAICHTOB ra3000pa3Horo
BELLECTRA.

00 3 ON L W

9. BHyTpeHHss1 2Heprus
10. Tennora u pabora.

. [lpenmeT Xumuueckon TepMoagMHAMKKH

11. TlepBblii 3aKOH TEPMOAHHAMMUKH.

. CranpaprHas sHTasbIKsS 00Pa30RAHNMA XUMUUECKOrO COCIMHEHMS.
. Cocrosnue cucrembt. TepMomHaMuuCCKEe napamerph;

. DYHKLMH COCTOSIHMUS CUCTEMDI, PYHKIIMK npotiecca

. Tepmoamnnamuueckume npoueccnt (p=const, V= const, T= const, p.T= const, V., T= const).

12. TlepBbli 3aKOH TEPMOAMHAMUKH IS PABIMUHBIN IIPOLCCCOB. DHTANBLIU CHCTEMBI.

13. Tennosoii addexr peakumu. 3akon Iecca.

. Tepmonnnamunueckas cucrema. Oxpyxatomas cpesa. Bujibl cuerem (M301MpOBaHHbIE, 3aKPBITHIE, OTKPLITHIE).



51

5 BTOPOﬁ 3aKOH TEPMOAMHAMUKK

DHTponus.

. I3MeHeHuns SHTPONMK B H30JIMPOBAHHON 1 3aKPHITON cucTemax
. Ypasuenue bonbumata.

. Tpetu#i 3akon TepmoanHamuku. CTanaapTHas SHTPONUs.

. U3MeHeHue SHTpOnnM B XHMUUECKOH peakumu.

. Oneprus ['nG0ca. Duransnubinil v durpormiineii pakropb.

Ouneprus ['mdOca kak KpUTEpUit HANPABICHHOCTH XUMHUYECKUX MIPOLIECCOB.
.Baustue remneparyput Ha HANPaABACHUE CAMOIIPON3BOJBHOIO Mpouecca

. Pacuer autponuu (hazoBoro nepexoa

. Ipocreie v cnoxubie peakunu. Mexanu3m XUMHUCCKON peakumu.

. CkopocTb XumHHecKkol peakiiuu

. U3MeHeHue KOHLEeHTpaLIKi PeareHToR 1 MPOLYKTOB B XO/E PEaKiHH.

. PaKTOpbI, BIAUSIOUIME Ha CKOPOCTH PEAKLUY.

. 3aBUCMMOCThL CKOPOCTH PCaKLM¥ OT NPUPO/iLI PEarupyrolivX BELIECTB.

. Iopanok u MmonexynspHocts peaxiuu. [pudnnn HecoBnaaeHus.

. Fomorennbie u rereporenubie peaxkimy.

. 3aK0oH AEHCTBYIOLIMX MACC JUISl &) FOMOTICHHbIX PCakiMi; §) reTepOreHHbIX peaKLimii.

. 3aBUCMMOCTL CKOPOCTH peakiimu ot temreparypit. Hpaewio Baur-I'odda. Ypasuenne Appennyca.
. DHeprus akTuBaumnn. M3MeHeH e JHEPram N0 KoOpAUHATE PeaKkiiny.

. 3aBUCHMOCTb CKOPOCTH peakitiu oT Temneparypst. [pasuino Baur-I'odda. Vpasuenne Appennyca.
. CriocoObl Bbipa)keHHst KOHLCHTPALMK PACTBOPOR

. Ilepepacuer koHuUECHTpaLMA.

. Wxana pH. Monnoe npownsseneHue Bojibi.

. Pacuer peakuuu cpenbt pacTBOPOB KHCJIOT M OCHOBAHMH.

. Juccoumanms anekTpoimuTos.

. Crenenb auccounariyy. KoHcranra Auccoumnaliiu,

. 3akoH pasbasnenus Ocraaiblia.

. Konnurarugsiibie CBONCTRA PACTBOPOB HCHISKTPOJIUTOB.

43.
44.
45.
46.
47.
48.
49.
50.

[Monwienune gapiienus napa pacrsopurens saji pacreopom. 3akon Paysns.
IloBbilieHHE TEeMNEPATYPbi KMIICHUSI PACTBOPA.

ITonmxenne Temnepatyphbi 3amMep3atus pacTeopa.

Ocmoc. Ocuotuueckoe fgasiexue. 3akon Banr-I'odda.

Konnmrarusrbie csoiicTa pacTBOpoB MIeKTPoauTOR. M3oTonnueckuii koadduumenrt.
DNEKTPOXUMUHECKHE CUCTEMbE M TTPOLIECCI.

Honnomerannuueckuii mnekrpon. JIHC.

3HaAK W BEJIMYMHA MOTCHIIMAA YICKTPO/L.

. Bonopoaueiii anexrpon. Ypasuenus papHopecus. Pacuer norenumana,
52,
53.
54.
595,
56.
57.
58.
59.
60.
61.
62.
63.
64.
65.
66.

CranpapTHbIH MOTEHLMA METAITMHECKOIO MIEKTPOIa

Pan vanpsokenwii meranios

VYpaeuenune Hepucra.

Kucnoponmsiit snexrpop, ¥Ypasietus pasnosecus. Pacuer norenimaia.

[anbBaHuueckuii anement. Cxema I, Driekrponnbie peakimu.

CBsi3b 2ACKTPHUCCKON H XUMUUCCKON paboTst.

DnekTpoaskyas cuna. Pacuer 2JIC.

Daement Hanvsnsg-skobu.

Xumuyeckas Koppozust.

DNeKTPOXMMHUYECKAsT KOPPO3US.

Karoauble v anoibic npoueces kopposun. Cxema K[,

3awuTa METAIOR OT KOPPO3iK (cherk)HdIﬂHL METAIIOR ).

3almTa METAJUIOB OT KOPPO3HH (MEKTPOXUMMICCKAS RALIMTE - KaTOAHA, POTEKTOPHAs ).
3aumra METaIOB OT KOPPO3MK (H3MEHEHHE CBONCTE KOPPO3HOHHOM Cpe/ibi).
(

3aum’ra MCTAIITIOB OT KOPPO3HU ( PALMOHANBHOL KOHCTPYUPOBAHKC W }ICIII/H/I).



67. AKTHBATOPBI KOPPO3HH.

68. Ocpoenue npuema B3BEIIHBAHMA, MCTO/IA KUCIOTHO-OCHOBHOIO THTPOBAHMS. PacueTsl ¢ HCMONb30BaHUEM
3aKOHA DKBUBAJICHTOB.

69. DKCNepuMEHTaILHOE ONPE/ICICHUE MOJISIPHON MACChl YKBUBATICHTOR aJIIOMMHMS METO-1OM BbITECHEHMS
BOAOPOMA U3 KMCJIOTLL. IpuMenenne 3aKoHa 3KBUBAICHTOB B pacyeTax.

70. DKCNEPUMEHTAIILHOE ONPEICIICHUE DHTAILIHK  PACTBOPEHHS CONM METOOM KAJIOPUMETPHUH. 3aKperieHne
MOHSTHS PHTAILITHU.

71. DKCnepruMEHTANBLHOE ONPEACICHUE 3aBUCHMOCTH OTHOCUTENLHON CKOPOCTH XHMHYECKON peakumn OT
KOHLEHTPaLMK peareHToB.

72. DKCNepUMEHTANBHOE ONPEACNECHNE 3aBUCUMOCTH CKOPOCTH peakiun ot Temnieparypbl. [IpuMenienne npasuna
Bant-T'odda pu1a pacuera ckOpocTH peakLimy B 3aBUCUMOCTH OT TEMNEPATY Pbi.

73. DKCMEPUMENTAILHOE CMELLEHNE XHMUYECKONO PABHOBECHS MPH W3MCHCHHH PABHOBEC-HBIX KOHUEHTPaLMi
peareHToB v npoaykros. lpumenenne npunuuna Jie-llarenve ans onpeaenerus HanpapaeHus cMeLIEHHs
XMMHUECKOr0 paBHOBECHS.

74. Knaccobl HEOPraHUUeCcKuX CoemHenuii, Homenarypa. CTeneHb OKUCIEHHS!.
Oxwmcnn-TensHo-BoccTaHOBUTELHbIE peakuun. Mosspias macca. KonuuecTso sewecTea.

75. @opmyJibHas CAMHULA. DKBUBANCHT NICMCHTA B COSANHCHUM, IKBUBANCHTBI COCJMHCHUH Pa3IMUHBIX KJ1ACCOB.
Yo skBUBaNeHTHOCTH. ONpeie/icHe YHCH2 IKEXBAIICHTHOCTH COCAMHEHHS, YHACTBYIOLEro B OOMEHHOI 1
OKMCIUTEAbHO-BOCCTAHORHTE/ILHON peakiup. KOoJIMUeCTBO BEWECTBA YKBUBAICHTOB. AIMTHBHOCTL MOJISIPHOM
Macchl 9KBUBAJIEHTOB. Pacuersl no 3akony dKBHBAJIEHTOR.

76. Onpenenenue TeriosbX 2pPexton peakupn. Pacuerbl dSHTANILANMNH 00pa30BaHMs BELIECTB PH U3BECTHOM
TENJI0BOM 3(heKte peakumu. Pacuer u3mMeHEHNS YHTPOTIUN B XOIC PEAKLMM W ipH (a30BbIX 1IPEBPAILEHUX.
Onpenenenue HaNPaBieHHOCTH XUMHUYCCKMX HPOLECCOB W BEPOATHOCTH 1IPOTEKAHUS XUMUUECKON peakiuu B
3aBUCUMOCTHU OT TEMTIEPaTypbl.

77. llpameHenune 3aKoHa AeHCTBYIOUMX MACC JUISL PACHETA CKOPOCTEH XMMUUYECKHX PEakLii, TeKyLIMX
KOHLEHTPALIMKA pearentos u npoaykros. Pacuernl no npasuny Baut-Todda. 3akon neicrByrowux mace s
FOMOFEHHBIX M I'eTepOreHHbIX Peakimii s cocioauns pasrosecus. [pumenenue npunuuna Jle-Warenbe ans
OMPEACNCHUs CMELICHKS PABHOBCCHS NP WIMEHEHUHM YCR0BUH ripouccca. Pacuer pasto.

78. PacueTbl pasaniHbIX Cnoco0oB BLIPAMCHK KOHIEHTpaLmrn pactopos. CocrasieHue ypasHenuii peakumii
AMCCOLMALMY COCAMHEHWH PAa3IMUHbIX KHACCOs ¥ YPABHEHUH peakumii ruaposiinsa cosieid. Jluccoumanums CHbHbIX
1 cabbIX 2NeKTPONUTOB. Pactersr seimuuiibl pH B pacTBOpax KMCNOT ¥ OCHOBAIHKIA.

79. DAEKTPOAHbIN NMOTEHLMAI HOHHO-METAIIMYECKMX M Fa30BbIX J1eKTPoaoB. Y pasuenue Hepuera. Pacuer /1C
ranbBaHUYECKHX MCMEHTOB. COCTABICHME Fa/IbBAHUUCCKMX 2J16-MEHTOB M DIICKTPO/IHbIX MPOLIECCOB.

80. Onpenenetue BO3MOKHOCTH HPOTEKAHUS KOPPO3UKA METALIA B 3aAaHHBIX YCI0BUAX. CNOCO6bI 3aLUThI
METAJITIOB OT KOPPO3MHU.

81. Bosiee nosHoe NOHMMaHKE 3aKOHOB XUMUHCCKON TEPMOJMHAMUKH M KMHETHKHM, TOJyUeHHE HABLIKOB B PACUCTE
TENOBLIX 2PPEKTOB, ONPEACACHUN HANPABICHHOCTH XMMUUYECKUX TTPOIECCOB, aHANIW3E PEAKLMOHHOH
CHOCOOHOCTH BELIECTB., ONPEACTCHUM CKOPOCTH PCAKLIMH, PACUCTC KOHCTAHTHI PABHOBECHS, PABHOBECHbIX
KOHUEHTPALMN PEAreHTOR W NPOJAYKTOB.

82. llpurorosnenue pacTsopa 3aaaHHON KOHICHTPAUMK W3 KOHUCHTPUPOBAHHOIO pacTiopa. OnpeaeneHue
KOHLICHTPALIMK KPENKOTO pacTBOpa ¢ HOMOLLbIO apeomeTpa. Pazbasnenne pacreopos.

83. DKCnepuMEHTANILHOE ONPECIICHUE MOJISPHON MACCHl DKBHBAJIEHTOB AHIOMUHHS METO-/IOM BLITCCHEHHS
BOJOPOJA U3 KMCAOTLL. [IpyMeneHie 3aK0Ha SKBUBAICHTOB B pacueTax

84. Onpenenenne pH pacTBOpOB KHCIOT H OCHOBAHWMN C IOMOIBIO PA3IHYHBIX MHAMKAaTOPOB. CpaBHe-HUe
NOJYHEHHBIX BEAUUYKH ¢ PACHETHRIMHU.

85. HabnioaeHue npoLeccor KOppo3ny METALIOS B 2aBUCHMOCTH OT PasIMuHbIX YCIOBUH HAXONCICHHMS!.
AKTHBALMS KOPPO3HU. 3aUIHTHbIC MeTaJUinueckue nokpiTus. CocTasieHe KOPPO3HOHHBIX AEMEHTOB U
BIIEKTPOAHBIX TIPOLECCOR.

86. Uncno sKBUBaICHTHOCTH.

87. [lpumenenre OCHOBHbBIX 3aKOHOB XMMHHM B KOJIMUCCTBCHHBIX PACUETAX 110 YPaBHCHUAM PCaKIuil.

88. IpumeHeHue 3aK0HA DKBUBAICHTOB B TEPMOXMMHUECKHX PACCUeTaX.

89. PaccueThl ckopocTeit peakumu 1 onpescieHue Gakropos BAMAIOWMX HA CKOPOCTL M CMELICHUE XHMHYECKOTO
paBHOBECHUSI.

90. PaccueTsl KOHUEHTpaLUH PacTBOPOR.

91. DnekTpoxuMHUECKHE PACUCThI (10 YPABHEHUAM PCakiiii.

92. DNEKTPOXUMHUUECKHE PACHETDI 110 YPABHEHMAM PCaKinii.
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93. lpumMeHeHHEe OCHOBHBIX 3aKOHOB XUMUM B KOJIMUCCTBEHHBIX PACHCTAX 11O YPABHEHUAM PEaKLIMA.
94. ITpumeHeH e 3aKOHOB TEPMO/IMHAMUKH B TEPMOXMMHUECKUX PaccUeTax.

95. PaccueTnl ckopocTeit peakimy v onpejesiene Gakropos BAUSIOUMX Ha CKOPOCTb U CMELEHME XMMHUYECKOTO
PaBHOBECHSL.

Bropas rpynna nepuona arvecranuu (3a4er) - ounan gopma (2 cemecrp), 3acunas Gpopma (2 cemecrp)
1. Buapl xecTKOCTH BO/IbL. EAMHULIBE U3MEPCHHS KECTKOCTH.

2. Knacer(ukatimst npupoanbIX BO/ 110 BEJIMUMHE IKECTKOCTH M N0 MUHEPATIM3ALIMH,

3. Onpenenenue KapOOHATHON HECTKOCTH BO/IbI.

4. MeTonbl ycTpaHeHHs KapOOHATHOM JKECTKOCTH: @) TePMUUECKUI METO YMAIIEHHS BO/bI; )
COJIOBO-U3BECTKOBbIN METO/ B) M3BECTKOBBIM METO; I') (hocaTHbii METO.

5. PacueTnl seCTKOCTH BOIbE U MACChl PEAIeHTOB, HEOOXOAMMBIX ISt YMSTYEHHMS BOJIbI.

6. Metoa nonnoro obmena. Knaccuduratys MoHWTOB.

7. Aucniepchbie cucrembl. Kiaccuukanms AMCHEPCHLIX CUCTEM 10 PA3MEpPy YaCTHILL JAMCIIEPCHOM

dasbr. Jucnepcuas daza. ducnepcuonnas cpeaa.

8. Knaccuduraums nucnepeHbix CHCTEM 110 arperaTHOMY COCTOSHUIO AMCTIEPCHOM (ba3bl W AMCIEPCHOHHOM
cpebi.

9. Knaccudurkanus KonnonaHbIX CHCTEM 10 CTENEHN B3aUMOACHCTBIS AMCTIEPCHOM (pasbl ¢ AUCIIEPCHOHHO
cpenoi (MMopubHbIC 1 JIMOPOOHBIC KOMTOMAHBIC PACTBOPSI).

10. Knaccudurkaums KoANOMAHBIX CUCTEM 1O CTENEHM B3aUMOACHCTBHIS YaCTHIL MCTIEPCHOM (azbl MEIKY COBOA.
Ienu v 30014.

11. MeToabl osyueHUs JAMCTIEPCHBIX CHCTEM.

12. Ontuyeckue cBONWCTBA AUCTIEPCHBIN CHCTEM.

13. TloBepXHOCTHAS YHEPrHs. HOBEPXHOCTHOE HATHKEHHE.

14. Ancopbums. INAB. Ipumencnue TTAB B cipouTennerae.

15. Konnouanbie pacteopbl. CTpoeHne KOJIOUWAHBIX YaCTHIL TUAPOPOGHBIX 30.€i.
16. YCTORUMBOCTE M KOATYJISILIAS KOJUIOU/HLIX CHCTEM. BUABL yCTOWUUMBOCTH. [Tpasusio lynbue-apau.
17. Dakropbl, BAUSIOIME Ha YCTORUMBOCTL W KOATYASMIO KOJLIOMHBIX PACTBOPOB.
18. Obwme Pr3MKo-XuMHUCCKHE CBOHCTBA BIIKYLMN BEILCCTE M MX iKJaccHpuKaLus.
19. BozayluHsie Bmkyiue pemectsa. Bosaymnas nu3necrs.

20. I'uncopbic BHIKYUIME BELLECTBA.

21. MarvesuajibHbii UeMEHT.

22. CunMKaTHOE CTEKIIO.

23. Kuakoe crekno.

24. Curannbt.

25. @apdop, hasHc, 00IUTOBLIC KEPAMUUECKUE MATEPUAIIBI.

26. Ioprnanauement. Chlpbe, NOMYUCHHE, TBEPACHHE, IPUMEHEHHE.

27. I'nuno3eMHCTbIH LemeHT. Chipbe, NoJiyuenue, TBepaeHue, NPUMEHEHHE.

28. T'uppapauueckas uzeects. [yuuonanossie 100aBku.

29. Kopposus Gerona. MeTojib 3aluMTht 0T KOPPOIMH.

30. Knaccuuxaums, cTpyKrypa v CBOHCTBA MOJIMMEPOD.

31. ®uznueckue cROMCTBA NOIUMEPOB.

32. JlecTpyKumst NOJHUMEPOB, €C OCHOBHBIE BULI.

33. Tlnactmacchi.

34. Buabl NOAUMEPOB, HPUMCHSICMbIX B CTPOHTENILCTBE.

35. lNonumepuble nodapku B OCTOHbL.

36. OnpeaeneHue CHAKKATHONO MOIYJIS MHAKOTC CTEKNA.

37. Onpenesnerre 00LIEH KECTKOCTH BO/ibi.

38. Onpenenenue KapOOHATHOM IKECTKOCTH BOMbL.

39. Onpenenerne aacopoiMm YKCYCHON KHCHOTH Ha aKTHBUPOBAHHOM Yyriie.

40. OnpenenerHre CyMMapHOro cojieprkatng KapbosaTos KaibLys U Mari1s B meje.
41. Pacuersl JeCTKOCTH BO/ibl, MACCHE PACTBOPCHHLIX CONCH B BOIE.

42. Pacyernl Mace pearcHToB, HEOOXOAMMBIX /tst YMATHEHHS BO/bI.

43. CrpoeHue uactuu, aucnepeHod (haszbi ruapodobupii soueit. Cocrapnenne Gopmys Muuesn ruapodoGHbIx
3051€1.



44. YCcTOMUMBOCTB M KOAPVIISILMSL KOJIOWIHBLIX CHCTEM.,

45. OnpeneneHue nNOporos KOAryasitnu ruapoQodHbix 30/¢H.

46. Pewenne 3apau:paccHeTsbi O YPABHCHUSM NOAYUCHUS K TBEPACHUS BIKYIUMX MATCPHAJIOB.

47. BoznywHble BSDKYLIHE Matepuail.

48. Ceipbe, NOMYUYCHHE 1 TBEPACHUE BO3AYILHON H3BECTH, MUMCOBLIX M MATHE3UANILHBIX BIMKYLLMX.

49. T'nppaBnvueckue BHKYLME MATCPUaibl.

50. Ceipbe, NoayUEHHE W TBEPACHHUE IIIMHOBEMUCTONO W FOPTIAHALCMEHTOB, I'HAPABIMYECKON H3BECTH.

51. Coipbe, nostyyeHue 1 TBEPACHHE MIKHO3CMUCTOIO M MOPTIAHAUEMEHTOB, M'MAPABIHIECKON H3BECTH.

52. PewieHue 3a1au:paccueThi N0 YPaBHEHHSM NONYHCHUS W TBEPACHHS BSDKYUIMX MATCPUAIIOB.

53. Cripbe, nosydeHue u TBEPACHUE MIHHOZEMUCTOrO W HOPTIAHALIEMEHTOB, PHAPABIIMUECKONW U3BECTH.

54. Onpenenerue KauecTsa BOAb! 110 OCHOBHBIM HOK23aTEIIAM.

55. Knaccudukaums AHCNepCHbIX CHCTEM (CTPOMTENILHBLIC MATEPHATIbI ).

56. BbiOop cTpouTesibHbIX MATCPUATIOB B COOTBETCTBHH C XMMUUECKUM COCTaBOM (CBOWCTBAMM).

57. BbiOOp CTPONTENbHLIX MATEPHANOB B COOTBETCTBHM C XMMHUYECKHM COCTABOM (CBOHCTBAMM).

58. Cunukarueie marepuaibl. BoiOop CTponTe/tbHBIX MATEPHATIOR B COOTBETCTBUM ¢ XHMUUYECKUM COCTABOM
(cBo#cTBaAMM).

59. OnpeneneHne OCHOBHBIX NOKA3ATCICH KAUCCTBA BOJIbL.

60. BbiGop cTpoUTENbHBIX MATEPHAIIOB B COOTBETCTBHM C XMMHYECKWM COCTaBOM (cBoiicTBamm). JucnepcHocTs
MaTepHaoB.

61. OcHoBHble TPEOOBAHUS K KAUCCTBY BOJbI MPUMEHACMOMN 151 3aTBOPEHHUA MHUHEPATBLHBIX BSKYLILMX.

62. BoiGop cTponTEe/IbHBIX MATEPHAJIOR B COOTBETCTBHM C XMMHUECKHM COCTABOM (CBOMCTBAMMU). A/lresus.
63. BriGop crpounTenibHbIX MaTePHANOB B COOTBETCTBUN ¢ XUMHUYECKUM coctasom (csoiicteamu). [Topowku.
64. BblGOp CTPOUTENbHBIX MATEPUAJIOB B COOTBETCTRHM C XMMUUECKHM COCTaBOM (CoiicTBamu). LlemenThi.
65. Beibop CTpOUTENLHBIX MATEPHAIOB B COOTBETCTBUM C XUMHUCCKUM COCTaBOM (colcTBamu ). Bosayibie,
THAPABIMYECKUE MUHEPANBHBLIC BSKYILEHE.

4.3 TexHoJIOrus BLISBACH YPOBISE OCBOCIAMM J{HCL M T1J# I I

TexHOM0OrHs BLIABIICHMS YPORHS OCBOCHMS JHCLMILIMHBI NPUBOANTCS B Porae oueHounbix cpeacts (POC).



5. YYEBHO-METOJNYECKOE i MHH®OPMAUMOHHOE OBECIIEUYEHME OCBOEHMSI
JMCUHMTIIIMEL (MOLY Jis)

5.1. OcuoBHag H JONONHHTENLUAN JHTEPATYPA
OcHoBHas JuTEpaTypa

1. Kopopun, H. B.  O61as xumus : yueOuuK ans BY308B 10 TexH. Hanpasienusm u cnew. / H. B. Koposun. - 10-¢
u3A., non. - Mockea : Boicutas wixosa, 2008, - 558 ¢. 2 nn. - (TloGenmrens konkypea yuebuukos). - Bubnmorp.: c.
546. - ISBN 978-5-06-004403-4 : 616.00.

2. Cemenos, LH.  Xumus [Dnexrponnsiti pecype] @ yuebuuk / M. H. Cemenos, W. J1. Tlepdunosa. - Xumus ;
2019-06-21. - Canxr-Tlerepbypr : XUMM3JIAT, 2016. - 656 ¢. - ISBN 978-5-9388-275-5.
(http://www.iprbookshop.ru/49800.html)

Jononnurenbnasi aureparypa

I. Mpece, LA, Octiopbl 0fwieit xumun [ Dnexrpounsiét pecype] : yuebnoe nocobue / M. A. Tpece. - OcHoBSI
obwei xumuu ; 2017-07-01. - Cankr-TlerepGypr : XUMUW3HAT, 2014. - 352 ¢. - ISBN 978-5-93808-234-2.
(http://www.iprbookshop.ru/22542.htm!)

2. Bospxuh, B. B, O6was xumus. M3bpanusie rnaes : yueb. nocobue juist By208 110 HANIPABASHUIM NOATOT. U
cnew. B 00J1. TeXHuky 1 texuooriu / B. B. Boasxun. - 2-¢ usji., nepepad. u gon. - Cankr-IlerepOypr ; Mocksa ;
Kpacronap : Jlanb, 2008. - 379 ¢. : ni. - (VueOuuku ans y3os. Cneunansuas aureparypa). - ISBN
978-5-8114-0831-3 : 613.00.

3. XuMHS : METO/I. YKA3aHusl 110 BbINOMHCHKIO KOHTPOIILHON paboTel Ne | ans nanpagierust 271101.65
"CTPOHTENLCTBO YHUKAILHLIX 3AaHuil 1 coopyikeruit” 3a0unoii hopmist 06yuenus / Hosocu6. roc.
ApPXUTEKTYP.-CTPOMT. YH-T, Kad. xumun ; cocr.: A. M, Janwnenxo, M. J1. Kocunosa,C. B. Crbicoes. -
Hopocubupck : HI'ACY (Cubcrpun), 2013, - 28 ¢. - rabn. - 6.u.

4. Akumos, JLHM.  Xumus [Duekrponnnii pecype] : yueGnoe nocobue / J1. M. Axumos, A. W. [Masnos. -
Cankr-TlerepOypr : Caukr-THerepOyprexuii rocy 1apCTBEHHBIR apXHTEKTYPHO-CTPOUTEIbHBIH ynupepcuret, ObC
ACB, 2011. - 142 ¢. - ISBN 978-5-9227-0291-1. (http://www.iprbookshop.ru/ 19054 html)

MCTOHH‘ICCKMC YRKAZAH M0

1. OCHOBHbBIE MOHATHS M 3aKOHbI XMMHUH I KOHTPOJILHBIC 3a/atus s | Kypea no HanpasjieHmio noAroToBKM
08.03.01 "Crpoutenbctao” Beex dopm 08yuenms / M-po obpazosanns u nayku PO, Hosocu6. roc.
apxXUTeKTyp.-cTpouT. YH-T (Cuberpun), Kad. xumun ; cocr. M. JI. Kocunosa. - Hopocubupek : HTACY
(Cuberpun), 2015. - 28 ¢. : rabn. - 6.u.

2. OKHCNTENBHO-BOCCTAHOBUTEILHBIC PEAKLMH & METO/L. YKa3ahus 1is | Kypea Beex cnenl. u gopm obyuenus /
Hoeocu6. roc. apxurekryp.-crpout. yu-r (Cuberpun), Kad. xumun ; coer. T. H. YUepemncuna. - HosocuGupek :
HI'ACY (Cuberpun), 2011 - 12 ¢. - G,

3. Wepwmnera, T. A. (npod. ; HTACY (CuGerpun), kad. Xumus).  Xumus : yue6. nocobue ais noaror. K
rectuposannio / T. A. llepunesa ; Hosoen@. roc. apxurexryp.-crpont. yu- (Cuberpun). - HorocnGupex :
HI'ACY (Cubcrpun), 2011, - 148 ¢. : 1abu. - buGanorp.: ¢. 148. - ISBN 978-5-7795-0544-4 : 136.00.

4. Monnbie pagnosecus [ nektpornbiii pecype] : MeTomueckue ykasanus no BoilOJIHERHIO NaG0paTOpHO
paboTbi o Harnpasiennsm nogroroskn 08.03.01 "Crpoutennetso” (npodusivn "Bopoctabrkenue 1
BogooTseactue”, "IponsBo/IcTBO ¥ NPUMEHEHUE CTPOUTEIILHBIN MATEPHANIOR, W3ACINHN KOHCTPYKUMI") 1
20.03.02 "TTpuponoobycrpoiicteo 1 Bojsonoibzoeanue” scex (hopm obyuenus / M-po obpazosanus n nayku PO,
Hosocub. roc. apxurexryp.-crpour. yu-1 (Cuberpun). Kad. xumun ; cocr. H. A. Crapiiesa. - HoBocuGupek
HTACY (Cubcrpun), 2016. - Duexr

5. COopHuk 3224 ¥ yipaxHeHnii no xumun [ Dnexrponnii pecype] 1 no nanpaeicunio noaroroekn 08.03.01
"Crpourenbcrso” Beex (opm obyuenns / M-so ofpazosanns 1 nayku P®, HosocuG. roc. apxuTeKTyp.-CTpOUT.
yH-T (Cuberpun), Kad. xumuu ; cocr. I'. T Asexceesa. - Hosoeubupek : HTACY (Cuberpun), 2015, - DnekTpoH.
TEKCT. - 0.1.

6. Peakunu B pacTBOpax oJiekTPOIMTOB [ DriekTponnbtii pecype] : Metoj. yraszanus uis | Kypea Beex criet, u Gopm
obyuenus / Hosocud. roc. apxutexryp.-crpout. yi-1 (Cuberpun), Kad. xumun ; coer. T. H. YepemucuHa. -
Hoeocubupek : HIACY (Cuberpun), 2013, - Diexrpon. Tekct. - 6.1,



7. Cocras u ceoMcTBA pacTBOPOB [ DNEKTPOIHHBI pecype| @ METOJMUECKHE YKazaHus N0 pelleHuIo 3anad s |
Kypca Beex Hanpasienui u popm obyuenus / Hopocub. roc. apxurekryp.-crpout. yu-1, Kad. xumum ; cocr.: T.
M. Kpyrckas, O. A. Tonynuna. - Hosocubupex : HFACY(Cuberpun), 2014. - DnexTpon. Tekcr. - 6.1

8. XuMus : METO/L. yKazaHmsi 10 BLINOAHEHWIO KOHTPOsbHOHU pabors Ne 2 ais nanpasnenns 271101.65
"CTpOoUTENbCTBO YHUKANILHBIX 3AaHUil M COOpYKeHKit" 3a0unoii Gopmbt 0Byuenus / Horocub. roc.
aApXUTEKTYp.-CcTpOoMT. YH-T, Kad. xumun ; coct.: M. JI. Kocunora, A. M. Jlanunenxo.C. B. Cricoes. -
Hosocubupck : HTACY (Cuberpun), 2013.-29 ¢. : rabun. - 6.11.

9. Cocrag u cBocTBA PACTBOPOB : METOMMUCCKHE YKA3AHMS N0 PELICHMIO 3aa4 U1a | Kypca BceX HanpaBieHuii u
(opm obyqenus / Hosocu®. roc. apxurexryp.-ctpont. yu-1, Kad. xumuu ; cocr.: T. M. Kpyrekas, O. A.
[Monynuna. - HorocuGupek : HIACY (Cuberpun), 2014, - 28 ¢. - 6.11.

10. Xumuueckas TepMoaMHaMuKa & MHAMBAJL 3aanus 1o auctuminae "O6uy. xumus” ans | kypea Beex cried,
AHer. hopmbl 06yuenus / Hosocn®. roc. apxurexryp.-ctpout. yu-1 (Cuberpun), Kad. xumun ; coer.: T. M.
Kpyrekas, C. B. Cuicoes, B. A. Lecrakos. - Hosocubupek :HIACY (Cuberpun), 2007. - 44 ¢. - 6.1

I'1. Mnanerayansroe 3aiaHie no XMMUM 1 METOANYCCKHE YKA3aHMs 110 €r0 BLINOIHEHUIO & ISl HANPABJICHHS
08.03.01 "Crpourenseto” ouno-3a0unoii hopmst 0byuetins / M-o obpazosanus u naykn PO ; Hosocu6. roc.
apXUTEKTYpP.-CTPOUT. YH-T (Cubcrpun), Kad. xumun ; coct. T. M. Kpyrckas. - HosocuGupek : HFACY
(Cubcetpun), 2015. - 40 c. : tabu. - 6.11.

12. COopHuk 3a1a4 W ynpadKHeHHit [0 XUMIK : 110 HanpaeiicHuio noarotoski 08.03.01 "Crpoutenberso” Beex
opm 0Gyuenms / M-po obpasosanus u nayku PD. Hosocub. roc. apxurextyp.-crpont. yn-1 (Cuberpun), Kag.
xumun ; cocr. I'. TI. Anexceesa. - Hosocubupek : HI'ACY (Cuberpun), 2015. - 72 ¢. : tabn. - 6.1,

13. MnguBnayanbHoe 3a/1aHue 110 XMMHK M METOAMYECKHC YKA3AHMS 110 €r0 BHINOIHEHHIO | DNeKTpoHHbIH pecype]
: ana vanpagienus 08.03.01 "CrpourenncTso” ouno-3a0uH0H Gopmbl 00yueHus / M-Bo obpazoBanus u Hayku PO
; Hoocub. roc. apxurektyp.-crpout. yn-1 (Cuberpun), Kad. xumun ; cocr. T. M. Kpyrekas. - HoBocuGupek
HI'ACY (Cuberpun), 2015. - Dnekrpon. Teket. - 6.4,

14. Xumunueckoe paBHosecHe [ DnekTpoHblii pecype] : MeTOAMUECKHE YKasaHus 110 BLITIONHEHUIO 126, paGoThl
ans 1 kypea peex cne. u popm obyuenns / M-o obpazosanus u Hayxn P®, Hopocb. roc. apXuTeKTyp.-CTpouT.
yH-T (Cubcrpun), Kad. xumuu ; cocr.: A. M. Januseriko, H. B. bnarununa, M. JI. Kocunosa. - HosocuGupek :
HIACY (Cuberpun), 2009. - 1 snexrpon. onr. auek (CD-R) @ tada. - 6.1,

15. Xumuueckoe pagHOBeCHE & METO/. YKa3auits 1o BhinoaHennio nat. pabotel ans | kypea Beex cnetr. 1 Gpopm
00yuenns / Hopocu®. roc. apxurextyp.-crpout. yu-1 (Cuberpun), Kad. xumun ; cocr.: A. M. Jlanuienko, H. B.
baarunmua, M. J1. Kocunoga. - HosocuGupek : HITACY (Cubcrpun), 2009. - 12 ¢. : un. - 6.1,

HopmaTuBHast JoKymenranms

1. Mseectus sy3os. Crponrensereo. 10-11.-2016.

Hepuoanueckue u3ganus

I. Bectuuk MI'CY. 10.-2014.

5.2. Hcnoabsyembic 6a3hi AANHBIX B HHOOPMATMONHDBIE CHPABOMHLIC CHCTCMbI

Tabnuua 5.1 Mcnonssyemoe nporpammnoe obecnietieHue

Ne Haumernonanune [Moxreepucenve . .
KosmuecTBo niwnensuit
n/n MH(OPMALIMOHHBIX PECYPCOB JIMLEH3 MM
1 2 3 4
I |Office Project 2007 Professional AKT BHITIONHEHHBIX paboT o 500
15.08.2020r NeA7
2 |Windows XP Professional Cepruduxar ot 20.08.2007 502

Ned2605370, Ceprudurar or
17.07.2008 Nedd290904,
Ceprudumrar o1 26.09.2008
Nodd4607324

Tabnuua 5.2 Ucnonbsyembic 6asbl JAHHBIN 1 AHPOPMALMOHHO-CIIPABOUHBIC CHCTEMbI



No Haumenopanue Moareepacnenue T ———
n/n HHPOPMALIMOHHBIN PECYPCOB JMLICH3MH
1 2 3 4
1 [Hayunas snexrpounnas Gubiuoreka Ceoboano pacnpoctpamsemas b1, 1 000
AKT BLIIOJHEHHbBIX PaboOT OT
[5.08.2020r NeAT7., Torosop Ne
SIO-4731/2021 or 17.03.2021
2 [MOODLE - [opran aueraninoHHoro Cpobonno pacnpocrpansiemas b 1 000
o0yuenust HI'ACY (Cuberpuin) AKT BLINOAHEHHBIX paboT o1
15.08.2020r NeA7
3 |Oduumansusiii caitt TTHTHTB Croboaro pacnipoctpansiemas b/, 1 000
AKT BBINOJHEHHBIX paboT oT
15.08.2020r NeA7
4 |lMpodeccronanbHbie CpaBoUHbie KOHTPAKT No 32-21-44 or
cucrembl "Texakenept" yuel. 03.08.2021 (py6.)
5 |DnekrponHbiii karanor GubiiMoTeKH Joropop o1 20.10.2016 Ne16816 | 500
HI'ACY (Cubcrpun) AKT BLITOJIHCHHBIX paloT oT
15.08.2020r NeA7

Tabnuua 5.3 Mcnonbsyembie HHTEPHET-PECYPCh

No Haumenosanue }
n/n MHPOPMALMOHHBIX PECYpPCOB Cebiii
1 2 3
I |Mndopmanmronno-cnpasounsiii nopran  [http://www.library.ru/
Library.ru
3BC 1PRbooks http://www.iprbookshop.ru/
3 |«M3Bectus By3os. CTponTeserBon http://izvuzstr.sibstrin.ru/
4 |Caiir 0 xumun. Cnpapounni xuvnka.  fhitp://www.xumuk.ru/
DU3UKO-XMMUUECKUE BETUYLHbI
5 |DnexTpoHHbii pecype yueGrol hitp://window.edu.ru/
auTepaTypsl Munucreperea
obpazoBanus PO
5.3. Meroguyeckue pexOMCHIAUNY IO OPTAHM3AMKN M3YUCHUH JHCHMIIHHLE

Tabnuua 5.4 Mcnonbsyembie 00pa3zoBaTelibHbIE TEXHOIOTMHU

Ne Hanmenoranue . -
il TexHONO MM Bup sausruii Kparkas xapakrepucrvka
1 2 3 4
1. [Ayantopubie norounsie v |Mudopmaimmonnsie nexumnn,  |Ha nekumnsx: ncnonb3opaHue
TPYMIOBBIE 3aHATHS B NPAKTHHECKHE 3aHITHS MYJIbTUMEAMHHOTO NPE3EHTALMOHHOIO
CHELHATU3NPOBAHHbBIX 000pyI0BaHKA C ACMOHCTPALIMEH
Kaccax BHICO(HIILMOB, (POTOrpad i, KOMMLIOTEPHBIX
npesenranui, Ha npakruueckux 3aHsITHsX:
OCBOEHHE KOHKPETHLIX YMCHHH W HABBLIKOB 10O
APEIOKEHHOMY TIPENOJABATCIIEM AJITOPUTMY.
2. [Meroa npobnemuoro {Ipobnemmubic CamocToaTe/IbHOE M3YUCHHE CTYACHTAMU

W3JI0KEHUS MaTepuralia

JIEKHMK, NPAKTHUCCKKC
SAHATUS

MaTepuana JeKIHu ¢ nocieyoneh
Auckyceueit B ayauropun. Opradnsauus
yueOHoi paboTsi, HANPABJICHHAs HA PELIEHHE
KOMIUIEKCHON yUueOHO-NO3HABATE/ILHON 3a1a4u
Ha NPAKTHUSCKMX 3aHATHSIX.




HnuTepakrusnas hopma
NPOBEACHMS 3aHATHH

Jlexums-auckycens,
nexumsi-Oecenia

Jlexuus «obpatHoit cBsizuy», npeanoaaraioniast
00CyIKACHHE CMOPHDBIX BOMPOCOB,
BO3ZHUKAIOLLMX NPH W3JI0KEHUW MaTeprana B
Ay IMTOPHH.

Berpeuun ¢ nipeacraButessiMu npoQuibHbix
KOMIAHMH, NOCCUIEHHE CTICLHANU3UPOBAHHbIX
BLICTABOK.

Jucranuuonnoe oOyuenue

CamocrosTenmsuas padora,
Kypeosas pabora

CamocTosTeNbHO U3yueHue 00yuaroIMMucs
yueOHOro marepuana B AUCTaHLUHOHHOM
pexcume Ha noprane http://do.sibstrin.ru/,
CAMOKOHTPOJIb OCBOCHHS MaTepuasia ¢
MCHONB30BAHUEM TECTOBON Oa3bl noprana
JUCTAHUMOHHOTO 00YUCHHMS, KOHCYNLTALMY 110
BBINOJIHEHMIO [1PAKTHYCCKMX 3aJaHuil M
KYPCOBOMY IPOSKTUPOBAHHIO B on-line
perUme.

o
3]



6. MATEPUAJIBHO-TEXHUYECKOE OBECIHIEYEHUE

Tabauua 6.1 — MarepuanbHO-TeXBUUECKOE 0OCCHEUeHMe AMCLMTITUHbI

HaunmenoBanue cneuuyaibibix™
NMOMELIEHUHI U NOMELIECHUN s
CaMOCTOATENILHOM PabOThi

Ocnatenne CleunanbbiX NOMEIUCHUI W HOMELIEHUH JUIS CAMOCTOATEbHOM
paboThi

1

2

3naHue 1aboparopHOro Kopryca
no yn.Typreuesa, 159, 364 ay.
(Jlekuun)

YueOnast ayiuropust [Uis NPOBEACHUS 3aHATHI NCKUMOHHOTO THIA, 3aHITHIA
CEMUHAPCKOTO THIIA, KYPCOBOTO MPOEKTUPOBAHUS (BbINOIHEHHS KYPCOBbIX
paboT), rpyoBLIX M HHAMBUAYAILHLIX KOHCYALTALMH, TEKYILEro KOHTPOJs
¥ NPOMEKYTOUHOM aTrecTalim.

Obuee konmuecTso mect: 200

3naHue 1abopaTopHOro Kopityca
no yn.Typrenera, 159, 365 ayn.
(JIaGoparopusie, Konrponshas,
3auer, Dizamen, [paxruueckue,

CPC)

YueOuas ayiuTopus AJisi MPOBEACHUS 3aHATHH CEMMHAPCKOTO THIIA,
PPYNIOBBLIX U MHAMBHAYAIbHBIX KOHCYJIbTALMH, TEKYLIErO KOHTPOJIS 1
MPOMENCYTOUHON aTTeCTalmm

JlaBoparophbie KOMIUIEKChI: YK 110 Kypey Xumun | wr.;Q60pyaoBaHue s
yuebHoro npouecca: jjocka ayauropuas | wr.;Mebenb: wikad 4 wr., cTosbl
[5 wr.JlaGopatopnoe obopynosarue: paznoe 1 wT.

Obuee Konuuecreo mect: 30

3nanue nabopaTopHOro Kopryca
no yn. Typrenesa, 159, 366 ay.
(JlaboparopHbie)

Yuebnas ayauropus JUisl NPOBEACHUS 3aHATHH CEMUHAPCKOro THMA,
FPYIIOBLIX ¥ MHAWBHIYAIbHBIX KOHCYILTALMH, TEKYLIEI'0 KOHTPOS 1
POMENCYTOUHOK aTTecTaluh

JlaGoparopubie Komriekes: yiik no kypey Xumnmn 7 wr.;060pypoBanue 1
yuebnoro npouecca: pocka ayauroptas 2 wir.;Mebenn: uikad 5 wr., CTobI
30 wr.;JlaGoparopuoe odopynosanue: paznoe 1 wir., mewanka 2 WT.
Obuiee koamuecTso mect: 30

3aaHue 1aboparopHoOro Kopiiyca
no yn.Typreuesa, 159, 371 ayu.
(JIabopatophbie)

Yuebnag ayaAnTopus JUist IPOBEACHUS 3aHATUN CEMHHAPCKOrO THUIIA,
FPYINOBLIX U MHAMBHAYAILHLIX KOHCYLTALMMN, TEKYLLErO KOHTPONS U
NPOMEIYTOUHON aTTECTaluK

JlaGoparophbie kKOMIUIEKCDI: YK 110 Kypey Xumun | wr.;WM3mepurensHoe
obopynopatse: Tepmometp 1 urr., nonometpus | wr.;MeGens: wikad 6 wi.,
naboparopuas 4 w.. ctoubl 20 wr., Tymba 22 wr.;JlaGoparopuoe
oGopyanosanue: pastoe | wit., HarpesarensHoe 060pyaoBaHue 2 WT.
Ob1ee konudecTro mMect: 30

3nanue naboparopHoro kopnyca
no yn.Typrenepa, 159, 372 avi.
(JTaBoparopubie)

Yuehuas ayinropus Uist IPOBEACHNS 3aHATHI CEMUHAPCKOTO THIIA,
FPYIIOBBLIX M MHAWBHIYATLHBIX KOHCYAbTAUMH, TEKYLUEro KOHTPOS 1
NMPOMEKYTOHHON aTTecTaumm

JlaGopaTopHbic KOMIUICKCBE: YIIK 110 KYpCY xumun | wr.;:MeGep:
siaboparopuas 8 urr., cronet 12 wr.;JlaGoparoproe obopyopanue:
HarpepatessbHoe obopyaosanue | .

O01uee konmuecTre mect: 30

* Cl’lel_ll'la.ﬂbl'ibl(‘) MOMCLUCHWS — _\/HC6HHC AYIHTOPUM JUTsE NPOBCIACHK S 3AHSTUHM JICKIIMOHHOrO THNA, 3aHATUH
CEMUHAPCKOro THmna, Kypcopore APOCKTHUPOBAHNWA {E’;I:H!OJI!ICHI/IC KYypPCOBbIX pa()o'r), PYNnoBbIX K
MHIAUBUAYAITBALIX KOHCYILTAUM i, TEKYHICTO KOHTPOMS U IIPOMC’)I{)”T'L‘IL!IlOffi arrecralyn, a Tak >Ke noMeueHus s

CaMOCTOSTENbLHOM PadoThi

ABTOp-pazpaboTumK (BeAYy UL JICKTOP)

H.B.lHanbHesa
YO

—

(elimcn)
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