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1. ACIIOPT PABOQUEN NPOIPAMMDBI JMCUMITJIMHDBI
Tabnuua 1.1 Ocnopanue juis peanys3aumu JUCLHUILIIHID]

KOD, HarnpapJiCHMs ﬂOIlH)'I'OBKM/ CreuranbHOCTH

08.05.01

H aripasJji€eHune l’lOLll”OTOBKH/ CrNeUManbHOCTL

CTpouTeNbeTRO YHUKAILHBIX 3AaHUH 1 COOPYIKEHUH

Yposenb 0Opazopanus

Crieumanmrer

I"on pazpaborku/oGHosnerus

2021

Tabnuua 1.2 Crpykrypa AUCHMIAKHBY B COOTBETCTBMH ¢ YUeGHBIM M1aHOM

Bubi yueOHoH paboThi, BKITIOUAs CAMOCTOSTENBLIYIO
paboTy 00yUalOLIMXCs M TPYAOEMKOCTL AHCIMILIbI

Dopma obyueHus:

oyHasl OUHO-3a04Has! 3a04Hasl

TpynoemMKocTs AUCHMTLIMbY JAHETHBIX CAHHUIY 5

AKAJIEMUUCCKHX .

vacos 180
Kounrakrhas padora, |Ayauropuas JNCKLMH 32
vac NPaKTHUYECKUE 7

SAHSTHS

JnaboparopHbiii )8

MPaKTUKY M

Breaynuropias
Camocrositesnbhas pabora, uac 98
Tabauua 1.3 ®opmbl KOHTPOJIS JIMCUMILHIbI
Cemecrp Dopma o0yuenms:
v popma KOHTROJIS oMHas OUHO-3a01HAs 3a04Hast

HEPHOABE KOHTPOIISE 1,2 cem
IK3AMEH (bi) | cem
3aUéT (bt) 2 cewm
KypcoBas padora
KYPCOBOM Npoekt
MHIMBUAYAILHOE 3aaHKne (KouTposibhas padora) 1.2 cem

Tabnvua 1.4 Bunsl camoctosTennbnol paboT

Buu camocrostenbroit paborn By samstus

Dopma obyueHus

Tun nepriona

ouHas OUHO-3a0UHas | 3a0uHas
) ; Teoperuueckoe
[Toaroroska k nexuusm Jlekumm %5
obyuenue 32
[ToaroToeka K npakruuecKum . Teopernueckoe
[paxrTunueckue = an
3aHATUSM o0yuenue 22
[Moaroroska k saboparopHoit = Teoperuueckoe
HaGoparopunie ~
pabote ‘ obyuctue 28
Boirmonnenue koHTpoObLHOM . Teopernueckoe
Kontponbnas .
paboThI o0yuenue 13
; DiaMeHationH
[Toaroroeka x 3auery Sauey "
bIC CECCHK 2
§ . DIaMEHAUMOHH
Moaroroeka k akzameny JK3amet
biC CECCHH I
Hroro 98

S



2. HEJIb OCBOEHNMA JUCLMTJIHHBI

2.1 l.[e.nb W 3aRQAYH OCBOCH RIS JR 3 CUE UTJE 0 b

noJjiyyeHue (l)yl-lllklMCH'l'ilﬂbHOl'O HOOPUKIQAHOTO NUMHYCCKOTrO OGpll",OBEH'iHSI B XOJUC NOAroTOBKH 6(’1KHJlaBpOB no
HarpapJCHHIO (((:"[‘pOM'i'CJIbCTBO)) M €ro JlanbHENIICe UCTIONBL30BaHuE B Hay4 HOM M IIPEIKTI/ILICCKOFI ACATCIILHOCTH.

33)12['-“4 OCBOCHHUSA AUCLIUTTITUHDL:

1. CO34aHHUE XUMHUUECCKOTQ MbIIICHMA, 3HANMC M HPHMCHCHNUC 3aKOHOB XUMWM JiJ15 peliCHKs 3aaa4 C'T'p(‘!l/ITCJ'lbI-lOﬁ

TEXHOJIOIMHU Ha COBPCMEHHOM YPOBHE.

l—IporpaM Ma COCTaBJICHA B COOTBCTCTBMM C 'I‘pCﬁUBﬂ HUSIMUW (DC)lC}')ZUI LHOFO FOCYAAPCTBCHHOIO 06[)2!'30821’1'@.!’[l>HOFO
cranjgapra BbiCLICIO 06[)2]'30[33]1!/!5! 1O HANPasJiCcHHio HOANOTOBKH / CHCLMAILHOCTH C'[‘pOH'I‘CﬂbC'l‘BO YHUKAJIbHBIX

31aHUH U COOPYIKEH MU,

[Iporpamma cocrasniena ¢ yu&rom pexomMeniatiuil HPUMEpHOi OCHOBHON 00pasoBaTeNLHON NPOrpaMMbl BLICLIERO
00pazoBaHus 10 HANPaBJICHKIO NOATOTOBKH/CHEIMAILHOCTH CTPOUTENBCTBO YHUKAILHBIX 3AAHMIA U COOPYIKEH Ui

YTBEPHKAEHHOH

2.2,

[lepeuenn naanupyeMbix PesyiabTaToB 00y HeHUst M0 JRCKHIVIKHE (MO4YJII0), COOTHECEHHbIX €

TVIAHMPDYCMBIME PC3YALTATAMME OCROCH MM ()6[&2!3(.!!5&1'!'0.!]bll()i'i HporpamMmmil

Tabnuua 2.1 [epeverns naanupyeMsix pe3yabTator 00yueHus 1o AUCLUIUIMHE

Kox v HaumeHOBaHue KOMICTEHIMH
(pe3ynbrar 0CBOCHHUS )

KOJ,,{ M HAMMCHOBAHMWC MHAMKATOPA JOCTHIKCHUWS KOMITETECHLIMU

OIIK-1. Criocoben pewats npukiaaHbie
33/1a4k CTPOUTENILHOM OTpaciiu,
MCTIONB3YS TEOPHIO ¥ METO/LbE
(hyHnaMeHTalbHBLIX HAYK

OHNK-1.2. Ficnonbsyer 6a308bie 3aK0HbI €CTECTBEHHBIX U TEXHUUYECKUX
HAYK, LISl PELUCHUS HHIKCHCPHBIX 3aa4 NPOogecCHOHabHOM
JEATENRLHOCTH B 00JacTh CTPOMTCIILCTBA

OIIK-1. CriocobeH petnats npuKiaHbie
3aJa4M CTPOMTENLHON OTpaciu,
UCTONBL3YS TEOPHUIO U METO /b
(hyHAaMEHTANlLHBIX HAYK

OTTK-1.3. Tlpumensier maremMaTH4ecKuii annapar ais peieHus 3a1auq
NPODECCHOHATLHON JIEHTELHOCTY

OITK-1. Cnocoben pernars npuiiajbie
384841 CTPOMTENIBHOK OTpaciiu,
MCMOB3YS TEOPHIO W METO/1bI
(pyHAAMEHTANLHBIX HAYK

OIK-1.1. 3naeT 0CHOBBI €CTECTBEHHBIX M TEXHUUECKHX HAYK, A TAKKE
MaTEMATHUCCKOO annapara st pelucHus NPUKIaHbIX 3a4a4
CTPOMTENIBLHON Orpaciiv

Tabnvua 2.2 — Tnanupyembie pe3yabTaThi OCBOCHHS AUCLMILIMHBI 06Pa30BATENLHOI NPOrpamMmMbl

Ko u HanmeHoBaHme WHAKMKATOPA
NOCTHIKEHUS KOMIIETCHUMU

Haumenopanue nokasaresst oueHuBaHms (pesysibrata 00yueHms no
JMCUMITINHE)

1

2

OIIK-1.2. MUcnonb3yer 6a3osbie 3aK0HbI
€CTECTBEHHBIX M TEXHUUECKUX HAYI, Ji/is!
pelCHUs MHKEHEPHBIX 34134
NPOMECCHOHANBLHOMN ICHTEILHOCTH B
obnactu cTpouTesiLeTa

3naer: ONK-1.2. Meroauky onpeaeneHus XxapakrepucTuK
Pusnueckoro npouecca (SBJACHUS ), XapaKTEPHOTO A1 0OBEKTOB
NPoQeccHOHUILHON JACATENBLHOCTH, HA OCHOBE TEOPETUHECKOTO U
DKCHEPUMEHTAILHONO MCCHICAOBAHMIL, MATEMATHYECKOTO
MOJICITHPOBAN S

Ymeer: ONK-1.2. Ocywecrenstb BbIOOp 0a30BbIX (PHU3MUECKUX U
XMMUHECKHUX 3aKOHOB /115 peiieHust 3a/1au npodeccuonansHom
JICHTEALHOCTH

Umeer naspikn: OHK-1.2. Knaceuduraumm pU3nMaecknx u XUMHUECKHX
NPOLCCCOB. NPOTEKAIOUIMX HA O0BEKTE MPOPECCHoHabHOMN
A TCIBHOCTH

OIIK-1.3. Hpumensier maremarnieckuii
arnapar s peleHus 3aaau
NpogeccHoHaliLHON JICHTENLHOCTH

3nacr: ONIK-1.3. TpuHumnsl npuMeHeHus MaTeMaTuiueckoro annapara
J PeIeHUs 30134 HPOQCcCHORANLHON NEeSTesIbHOCTH

~

Ymeer: OHK-1.3. Hpencrasnsre 6azoBbie uis npoeccuonanbHo
cepnl PrzMuecKre NPOLECCh! W ABACHUS B BUAC MATEMaTHUECKUX
YPABHCHYH




Vimeer naspikn: OFTK-1.3. Petuetns HIDKCHEPHO-TeOMETPUUECKIX
3ajia4 rpaduueckumu cnocodbamm

OI1K-1.1. 3HaeT OCHOBbLI CCTECTBEHHbBIX
W TEXHUUECKHMX HAYK, 4 TAKKC
MaTeMaTHUYeCKOro annapara jyis
pelueHus MPUKIaHbLIX 3a)1au
CTPOMTENILHON OTpaciiu

3uaer: OHK-1.1. OCHOBbBI €CTECTBEHHbIX M TEXHHYECKMX HAYK, 4 TAK XKe
MATEMaTHUECKONO annapara s peLieHus 3aiad npogeccuoHanbHoMU
JESTCIILHOCTH

Ymeer: OIK-1.1. Onpenensars XapakrepucTUKH XUMHYECKHMX
PU3HYCCKMX TIPOUECCOB (SBJICHUI), XapaKTEPHBIX JUis 00BEKTOB
HPOPECCHOHATLHON JIESTeILHOCTH HA OCHOBE IKCTICPUMEHTANIbHBIX
MCCNENOBAHUE, NPEACTABAATL 0A30BbIC 1S NPOPECCHOHANTBHON cepbl
(DU3HYCCKHE TIPOUECCHI U ABJICHHUS B BUJIE MATEMaTHIYECKOTIO(UX)
ypaBHeHUsI()

Mimeer naepikn: OTIK-1.1. Petienus ninkeHepHbIX 3a1a4 ¢ NMOMOLBIO
3AKOHOB €CTECTBCHHBIX W TOUHBIX HAYK, MATEMAaTHUYCCKOrO annapara

Undopmaums o BbISBICHHY PE3YILTATOB OCBOCHUS ANCLMIUIMHLL peicTapiena 8 MouH/e OLEeHOMHBIX CPEACTB MO
aucuumnune. Hacnopr @OC npeacrasnen s pazaene 4 P

[Tpumeuanue: GOC paszpabarbizaetes kak npuiaomkenue k PIJL B coorsercreuu ¢ [Monoxenunem o ®OC,
YTBEPIKACHHBIM JJOKAJILHBIM HOPMATHEHBIM aKTOM.




3.1.

3. COAEPKAHUE JUCHUNNMHLE

Tembl yueOHoil JucHunIEHbI (JIEKEHOWHbIC 3AHITH )

Tabnuua 3.1 Tembl NEKLMOHHBIX 3aHITHH

Ne ni/n

Haumenosanue
pasnena
JIMCLMILTFH B
(Mo-yns)

Tema u conepranue NeKIUOHHOrO
3aHA-TH

Konuuectso vacos no gpopmam
o0yuenus

Kour. pabd

Cam. pad

ast

2

3

+ | QYyHada

U OYH.-3a04Hag

| 3a04Has

~3| OYyHasa

@ | OYH.-3a0YH

o | 3a04Haa

Hepgast rpynma
nepuoga
aTTecTanum
(3x3amen)

ounasn Gopma (1 cemecTp)

OCHOBHBIE NOHSITUS
M 3aKOHBI XUMUMU.
DKBUBAJICHT.

OCHOBHBIE 3aKOHBI M NOHSITUS XUMUH.
DkpuaneHtT. XuMuueckne hopmib
CYHICCTROBAHMS MATCPHH, XUMUUYCCKHC
peaxumm. Dopmyibivie et (DE)
pewecrsa. Konmueerso setiecrsa.
Moutsipias Macca djeMeHTa, Beilectna,
MOJISiPHBIH 00bem raz000pasHoro
petecTra. CreneHb OKUCIIeHus .
DxBHpalieHT seneersa. Yucno
akerBaneHTnocry (£(B)). OnpenencHue
Z(B) B peakuusx oOmMeHa,

3]

NS

Xumuueckas
TEPMOANHAMMKA.

[ =¥ 3aK0H TepMOMHAMUKH,
Tepmoxumus Hpeamer xumuueckoi
TCPMOAMHAMMKN. TCPMOIHAMMUCCKES)
cucTema, OKpyxaroulas cpeia, xapakrep
B3AUMOACHCTBIS MEXKLY HUMM.
Cocrosiune cucremsl, napameTpsi
CO-CTOAHUSA. DYHKIUIN COCTOSHMS.
Buyrpenuss aneprus.
Tepmomnamuueckuit nporece. OyHkuunm
npouecca. Tennora. PaGora. Hepsbiii
3AKOH TEPMOAMHAMUKH J1Isi
M30JIMPO-BAHHBIN M 3AKPBITLIX CHCTEM.
Duranbius cuctembt. pumencim

[SS]

Xumuueckas
TEPMOJAMHAMUKA.

2 3aKOH TCPMOAMHAMMICH,

Durponud. Heobparumnic u obpaTumpie
npouecchbi. Makpo- U MUKpPOCOCTOS HMsI
CUCTEMbI. TepmorHamuycecKas
BEPOSTHOCTL COCTOSHKS CHCTEMBL.
Vpasuenue bosbigmana. Durponus — mepa
HEYNOPAJIOUCHHOCTH COCTONHUS CHCTCMBbL.
Bropoii 3akon tepmonmiiaMmuky.
HanpapjicHHOCTh XUMUHECKUX TIPOLIECCOB.
Dazosnie papnosecust. Tperuil zakon
Tepmommtamuin. Cranjapraas 3Tporus.
Pacuer wimenenms sHTPOIMK

2




Xumuueckas
KMHETHKA.
XHAMUUECKOE
paBHOBECHE.
Karanus.

Xumuueckas kunerukadlpocriie v
CHOXHbIC peakuyn. Houstie Mexauusma
peakiiu. CKOPOCTb XMMMUSCKOM
peakLnu; GaKTOPhl, BAMSIOIIME Ha
CKOPOCTH. 3aKOH JeHCTBYIONMX MacC.
Kuneruueciue yparuenus. Koncranra
CKOPOCTH; (DAKTOPLI, BIUSIOLIME HA HEE.
3aBUCHUMOCTD CKOPOCTH XHMUUECKOH
peakim ot Temmepatypet. pasuio
Baur-l'ofpa. Ypasrenne Appenuyca;
DHEPIUS AKTHBAUMH, AKTHBUMPOBAHHBII
KOMILIEKC, K

2

to

XuMuueckas
KMHETHKA.
Xumuueckoe
paBHOBECHE.
Karanus.

Xumuueckoe

pasuosecue.Karanws. Karanuruueckue
cucTeMbl. l'omoretibiid, rereporeHHbii
katanus. Katanmzarop. Cyre gelicTirms
Karanuzaropa. XuMHUECKoe paBHOBECHE,
YCIOBHE XMMHUHECKOTO PABHOBECHS . 3aKOH
JEHCTBYIOMIMX Mace /Uit 0OpaTUMOoro
npouecca. KOHCTaHTa XMMHUECKOTO
PABHOBECCUSE IS TOMOICHHOM U
FeTepOreHHON peakumit; GakTopsl,
pausioume Ha nee. CmetueHme
Xumudeckoro pastiosecus. Hpuimn
Je-Harens

PacTBopbi.

Konuenrpaumu. Juccounanus. OOnias
XapaKTepPUCTHKA PacTBOPOB.
Pacteopureits, pacTBOPCHHOC BEHICCTRO.
Kutaccu-(pukanmst pacTsopos.
PacTBOpUMMOCTS TBEPIILIN BELLECTR,
AupKkocTei, razor. Cnocolbl Bbipakenus
COCTABA PACTROPOB: MACCOBAS JIOJIS,
MOJISIPHASt LOJIst, MOJISIPHAS
KOHUECHTPA-LIMSL, MOJISIPHAsT KOHUCHTPaLUs
IKBUBAICHTOB, MOJISUTbHAS KOHUCHTPALHA.
3aKOH DKBH-BAJICHTOR JUIS PACTBOPOB.
Teopust oOpazosauns p

S

Pacreops!.

Wikana pH. Pacuer peakumu

cpebl. Monnoe npousseicHue BojbI.
Bonopojtsti v ruapokcuiis bl
nokasarenu. Ulkana pH. Pacuer pH
PacTBOPOB CHUTLHBLIX 1 CHAOBLIX KMCITOT 1
ocHOBaHKH. KHCIIOTHO-0CHOBHbIE
uHgHKkaropbr. Fuiposins coneil. MakTopoi,
BIHSHOIWE Ha ruapoius. Fuaponns coneid
1O K& THOHY, 110 aHWUOHY, NOJIHBLIN
FHAPOAN3.

9

PactBopbi.

Konaurarugusie cpolicrsa

pactsopor. Kosumrarnsusie coiicria
pacTBOPOB HENICKTPOIMTOB. 3akon Payis
M ero CleACTBUA. OCMOC. OCMOTHYCCKOE
Jassierue. 3axon Banr-1ogdda.
KojumraTusnbie csoiicTsa pac-reopos
HAEKTPOSMTOB. M2oToHnuecKknii
KOYPPUUHECHT.

S




9ﬂelc'rpoxn MHUYCCKHEC
MPOLIECChI.

Tonsitue sniekrpona. ¥Ypaenenue
HepHera. DaekTpoXxuMuueckue cueTembl.
OcOOEHHOCTY MWIEKTPOXUMHUUECKHX
1poieccoB. MoNHO-MeTanICCKui
ICKTPOJ. BosHuKHOBCHME ABOWHOTO
DICKTPHUECKONY CIOSH HA IPaHMie
AEKTPOA-IEKTPOAUT. PaBHOBCCHBIN
IEKTPOAHBIE NOTCHIMAN. Y paBHEHME
Hepucra. Iasosbic niiektpo/ibi.
Boaopoansiii aexipon. Kucnopoautii
asiekTpoi CTanaapThbiii ANeKTPOAHBIN
NOTEHLMHAN. ICKTPONUMUUCCKUNA Psii
Harps

[§

o]

INEKTPOXHMHUUECKHE
MPOoLECChHI.

lanbBanwueckuid snement. Pacuer

DIC . Nanspanrveckuii mieMeHT. DNeMeHT

Hanwans-Sxobu. Karoisiii npouece,
aHoAMBIA npouece, Tokoodpasytoas
peakimst. Cxema MICKTPOXMMUUECKOH
uern. TepMOoANHAMMKS IJTbBAHHYECKOIO
mementa. DJC ranspanuueckoro
UIeMEHTA.

—_—
—

DNeKTPOXMMUHECKHE
MpOoLECChI.

Koppozus merannos. Kopposus Meramios.
Xumuueckas Kopposusl.
DAEKTPOXMMUUCCKAs KOPPO3HSI METAIJIOR
u ycniosust ee niporexanus. Cxema KI'D.
Karoambl# v anonbii npoueces.
OKUCAUTENU-ICNONApU3aTOPLE. Y ClioBUs
NPOTCKAHMWS KOPPO3HI MCTAINOB ¢
KMCACPOAHOM ¥ BOJOPOJHON
JETONAPU3ALMCH. 3aLiinTa METauioB OT
Kopposun. Jleruposanue. 3amurabic
MOKPLITUSA: HEMETATUIMUCCKHC,
METAIIMHECKHE {aHOAHBIC,

nuroro
Mepran rpynna
nepuoga
ATTeCTANMH
(Ox3amen)

16

Bropasn rpyiina
nepuosa
arrectamu (3auer)

ounas Gopma (2 cemecrp)

—_—

KecrkocTh BOAb

KecrkoeTb Boab. Buibl 3KECTKOCTH.
Yusiruenne soant. Karuonmwrot,
AHMOHMTLE.O0 AN XapaKTepHCTHKA
NPHPOAHBLIX BOA. MHectkocTs Bojbl. Bujibl
KecTroCeTH: KapboraTHas,
HekapOoHatTHas. EJMHULIDbI W3MEpCHns
JKECTHKOCTH. Y MArYCHME BOALL. MeTo bl
YMAHCHUA: TCPMUUCCKUE M PeareHTHbLIC
MCTOMbI (M3BCCTKOBAH S,
COMOBO-HIBECTROBLIN, (hochartibiii),
ROCTOMHCTBA ¥ HeocTatkn. Meroj
HOHHOTO oGMetia. Monurbl. Karnonur,
aHMOHKMTLL. Peakum odmena voHoB
Karnonyra (au




HucnepcHble
CUCTEMbI

Jivcnepennie cuctemb, Kiaccnukaums,
nonyqenue. MunKo-xHMUUCCKue
CBOMCTBA JIMCHIECPCHBLIX CHCTCM.
[TosepxHocTHAs HHEPIHsL, NOBEPXHOCTHOE
narsxenne. Ajgcopbums. IAB.
Onruyeckne CBOHCTRA JIMCTIEPCHBIX
cucrem. JlucnepeHnie cucTembl.
Oco0EHHOCTH BHICOKOMCTIEPCHBIX
cucrem. IKnaccuduraums AMCHepCHbiX
CHCTEM 110 pazmMepam HacTHLl AUCHCPCHOH
(hazbl, MO arperaTHoOMyY COCTOSHKIO
AucnepcHoit hasnbl U JIMCIEPCHOHHOM
Cpejibl, M0 CTENECHU B3aUMOACHCTEHS
YACTHLL AUCiepcHOl dasbl u
JKCNEPCHOHNON cpeitbl. 'enn v 30mm.
MeToabl NOJYUSHHS IMCTICPCHBIX CHCTEM.
DUIHMKO-XUMHHECKHE CBOICTBA
JCHEPCHBIX CH

OCHOBBLI XUMKWH
BSDKYLUMX BELUECTB.
Cunukartsie
CTPOUTENbHbBIE
marepuaibl

O0MC PUIMKO-XUMUHECKHE CBOMCTBA
BANKYLLMX BEILECTR W UX KilacCU(UKaLLMsL.
Bozaywpie psokyume seinecrsa.
Fnipasanicckue BsHyIMe BEWECTsa.
Kopposus GeToHa n MeTObl 3aiyThi OT
KOppO3uK.Dr3KUKO-XUMHUECKUE OCHOBbI
CTEKIO00PA3HOTO COCTOSHUA.
Cunurarnoe crexio. Cuaraiibl.,
[Tpuponnoe cuikaTHoe Chipbe.
Kepamuieckue marepraibl.
Knaccuduxanms v crnocobnt nonyuerivs,
Kepamuueckue marepuasibl. Orueynoprbie
Marepuansl. O0Hme PU3MKO-XUMHUYCCKHE
CBOHCTBA BSUKYHIMX BEILECTB U WX
iaceuprkativs. Bo3ywHbie BmKy e
pewecrsa. Bosjyiunas usecrs.
lurcoBpic BsimkyLIMe BCIL

4

BI)ICOKOM(")HCi(yJUIp!'l
bIC COCAMHCHNA B
CTPOUTECNLCTBE

OCHOBHBLIC NOHATHS XMMUHK
BbICOKOMOIEKYSPHBIN COSAMHEHMIA.
Crpykrypa u crolicTsa nonumepon. Buap
NOAUMEPOB, NPUMCHICMbIX B
CTPOUTENLCTRE, OCHOBHBIC HOHATHS
XHMUH BHICOKOMOICKYJISIPHBIX
coenunenni. Knacenduxauus, crpysrypa
v coiicTea nostumepor. Crnocobn
NOJIyHeHUa nostuMepos. Jectpyrijus
NMONUMEPOB, €€ OCHOBHBLIC BUbI.
Inacrmacesr. Bujibt nosmmepos,
NPUMCHSIEMBIX B CTPOUTESILCTRE.
Hosmmepubie 100aBky B HeromHbl.

HUTOIo

Bropas rpynmna
nepuoxa
arrecragun (3auer)

16

16

Hroro

32

32

32 ﬂpaKTH‘ICCKHC M CCMMHAPCKWC 3RUITIN B WX COMepRapue

Tabanua 3.2 Tembl npakTHIecKrX 3ansTnii

Haumenosanue

Kosmuectso uacos no dopmam
o0yueHus

Konr. pab Cam. pab




Ne /i pazzena Tema u coepranue nPaKTuIecKoro § §
JIMCLIMITTAH bl ERUEENED = =
(Mo-11ysis) . § E g § §
Szl 82| 3
5 = & 5 7 &
Qo o] [sal o @] o
1 2 3 4 5 6 7 8 9
[epeast rpynna ounast hopma (1 cemectp)
nepuosa
aTTeCTANMT
(3K3amen)
1| OcHoBHble NOHSTHsE |OCHOBHBIC 3aKOHbI U NOHATHS 2 2
M 3aKOHbE XMMHH. XUMUKKIACCHE HEOPraHnuYCeCKHX
DKBUBAJICHT. coeamHenuit, nomenarypa. CreneHs
OKMCIICHUS.
OKUCITA-TENBLHO-BOCCTAHOBUTEN LHLIC
peaxiin. Mosstpaas macca. Kosinuectso
BELIeCTRA.
2| OcHoBHble NOHATHS | DKBUBANICHTDOPMYIILHAS CAMHKUA. 2 2
W 3aKOHbI XUMHHU. DKBUBANCHT 2IEMEHTA B COCJMHCHHN,
DKBHUBAJICHT. AKBUBAJICHTHLI COCANHCHUI PABIHUHBIX
KJAcCoR. HUCHO DKBUBATICHTHOCTH.
Onpeae/icHye Yuc/ia DKBRBANCHTHOCTH
COCJIMHCHUS, YHACTRYIOIICTO B OOMCHHOM
M OKHCIIMTELHO-BOCCTAHOBUTCLHOM
peaximu. Konmuecrpo Beuiecrpa
IKBUBATICHTOBR. AJUTMTHBHOCTH MOJSIPHOH
Macchl aKBUBANICHTOB. Pacuersl no 3aKoHy
YKBUBAJICHTOB.
3| Xumnueckas Tepmojrnamuucckue P 2
TEPMOAMHAMUKA pacyeThiONPEACHICHUE TEIUIOBLIX
spperror peariyan. Pacuern dHTaNbLIMIA
00PasOBaHMS BCIUCCTE [PH WIBCCTHOM
TerioBoM H(pderre peakupn. Pacuer
W3IMEHEHMS DHTPOIUM B XOJIC PCaKLiY U
npu PazoBbIX NPERPALICHUAX.
OnpeiencHue HanpapjicHHOCTH
XMUMHHECKHX ITPOLIECCOB U BEPOSTHOCTH
NMPOTEKAHUS XUMHUUCCKON peakimii B
3ABUCUMOCTH OT TCMIICPATY Pb.
4| Xumunueckas XuUMuuecKkas KHCTHKA 1 2 2
KMHETHKA. pagrosecuellpumercnue 3akoHa
Xumuueckoe JNEHCTBYIOUMX Mace i pacyera
paBHOBECHE. CKOPOCTEH XUMHHCCKHX DCAKLIMII,

TEKYLIMX KOHUSHTPaLIH peareHron
NPOAYKTOB. Pacuersl 1o npasuny
Baunr-I'odda. Faxou AeHCTRYIOUWINX Mace
JUIS FOMOTCHHBIX W PFCTCPOFSHHBLIX
PCAKLAI JIJISl COCTOSHUS PABHOBECHUSI.
Ipumencuue npunuuna Jle-Iarenve nis
OFIPEICTCHMS CMELLCHIS DABHOBECHSH NPH
W3MEHEHMI yeaosni npotiecea. Pacuer
pPAaRHO

9



5 |PacTBopsi Konuenrpauun. Pacuerst peakuyum 2 2
cpeabi.Pacuers: paziuunbix cnocobos
BLIPOKEHHS KOHLCHTPALMK PACTBOPOB.
Cocraslienne ypapHCHMH peakuuii
JINCCOHMALUHN COCAMHCHNE Pas/iiuHbBIX
KNACCOB M YPABHEHME peakinii ruipoiiysa
coneit. Jluccoumanus cunbibix 1 cnadbix
MMEKTPOSNMTOB. Pacuetst pestvuntbl pH B
PacTBOPAX KMCJOT M OCHOBAHKA.
6 | DnexTpoXMMHUHECKHE | DNCKTPOXUMHYECKHE 2 2
NPOLIECChE IPOLECCHINICKTPO{HBIN TTOTEeHIMal
MOHHO-MCTAUIMHECKUX W Fa30BbIX
eKTpooB. ¥Ypasrenue Hepucra. Pacyer
DIC rajinBaHUUuCCKUX 2IICMEHTOR.
CocraBlieHye rainbBaHnYeCKUX
DJIE-MEHTOB M DJCKTPOLAHLIX TTPOLCCCOR.
T|2nexrpoxumuucckue |Kopposus merannosOnpenenenue 2 2
NPOLIECChI BO3MOMKHOCTH FIPOTEKAHUS KOPPOIUK
MeTaia B 3aAaHibIX yenosusx. Criocoln
3AHUTHE METAUIOB OT KOPPO3HK,
UTOIo 14 14
Hepsas rpymiia
nepuosa
arrecTauum
(3K3amen)
Bropas rpynna ounas gopma (2 cemectp)
nepHosa
aTTecTamMu (3auer)
T Xumus sojsi KeeTkoeTh BOJAR U METO/IBI €¢ 2 2
verpanerns Kooy oeTh Boibi. MeToib
yMArHeHns o, Pacuersl mecTkoCTH
BOJIbI, MACCH! PACTBOPEHHBIN COJICH B
BOJe. Pacuersi mMace peareHros,
HEOOXOMMMBIX JUIS YMSIUCHUS BOJbLL.
Kosokeuym 110 Teme «KecTrocTs Bojibl 1
METO/Ib! €€ YCTPAHCHUS.
2| Iucniepeunie Onpejjeictine noporos KoaryJisiumum 2 2
CHCTEMbI ruipohodnbix 3omncit. Jucnepennie
cuctembt. Knaceudukanus. Meronl
nostydenus u croiicrea. CrpocHue vyacruiy
auenepchoi dasbt runpodobubiii 30nei.
Cocrasiienne Gopmysi MUBE
ruAPOQOOIBLIX 30aei. YerohunBocTs 1
KOAryJISiMst KOJUTOU/HBIX CHCTEM.
3| Aucnepenbie Onpepenenne NOpores Koarysumumn 2 2
CHUCTEMbI rusipoodibix 30ei.Onpeenenie

Noporos KoaryJssiuu rnapopoGHbix
soneit. Kouiokeuym 1o reme
«Jlncnepeunie cucremby.




41OCHOBBI XMMMH XUMUs BIIKY UMK 2 2
BSDKYUIMX BEUICCTB.  [MatepnaioB. Bo3iyiibie BsKyuime
CunnkaTHble mMarepuanbi. Coipbe, NOJYyUcHUe 1
CTPOUTENBLHBIC TBEPACHHE BO3JLYIHHON M3BECTH,
MaTepuasbl FUMICOBBIX U MArHe3HANbHBLIX BSUKYLMX.
Pewmenue zaau. ['niapasivueckue
psiKyLuMe Matepuaibl. Coipbe, MoJtyHeHHe
H TBEPJICHUC FITHHOBEMUCTOrO W
NOPENAHUCMEHTOR, FHAPABIKYCCKON
wipectu. Pemenne 3azaq. Kojnmoksuym ro
TEME « X UMM BSOKYLLMX MATECPHAIIOBY.
UTOro 8 8
Bropasi rpynna
nepuoia
arrecrauuy (3auer)
Hroro 22 22
3.3. Jlaboparopubiii NpakrMKyM ¥ Ve CORepIKAHne
Tabnuua 3.3 Tembi naboparophbix pabor
Kosnmuecrpo uacos no popmam
oOyuers
~ Haumenosanue Konr. pabd Cam. pab
Ne /i paszaelia Tema u conepakanye naboparoproit 2 =
JIMCLIMTIIMH bl padoTh = =
(Mo-nyns) g & g s
= P o] = @ ]
sz |2 E| 2| 8
HERERERERE:
1 2 3 4 5 6 7 8 9
IMepsan rpymna ounan popma (I cemeerp)
HepHoia
arrecTamum
(OK3amen)
1{ OcHoBHbIe froHsITHS  {ONPEACHCHUE COACPIKANMSE 2 2
U 3aKOHBI XMMHUM. KPHCTAISIM3ALMOHHON BOJIb! B
DKBUBAICHT. Kpucrannoriapare kapbouara
Harpust.OCBOGHHE NPUEMA B3BCILIMBAHUS,
METOJIA KHCJIOTHO-OCHOBHOI'O THTPOBAHMS.
PacueThl ¢ HCTIONE30BAHMEM 22K0HA
3IKBUBAJICHTOR.
2| OcHosHbie nousiTust |OnpeaeiicHue MosipHoil Macebl 2 2
M 3aKOHB! XMMHH. IKBHBANCHTOR [IPOCTOrO BEULECTBA.
DKBUBAJICHT. DKCMICPUMEHTANILHOC OTIpeReICHne
MOJISIPHOM MACChl 3KBHBAICHTOB
AMOMUHIS MCTO-JIOM BbITCCHCHMUS
BOAOPO/iA M3 Kuehorsl. Hpumeneuue
3AKOHA DKBUBAJICHTOR B PACUCTAX.
3| Xumunyeckast OnpeaesicHue JHTabIug PACTBOPCHMS 2 2
TepMOAUHAMMKA COMUDKCIICPUMEHTAIHLHOEC ONPEIECHHE
SHTANBLITHK  PACTBOPCHUS COJIM METOIOM
KaJIOPUMETPHI. 3aKPCIICHUC NOHSTUS
HTABITHN.
41 Xumuveckas OnpejielicHUe 3aBUCHMOCTH CKOPOCTH 2 2
KMHETHKa XHMHUECKOH peakiiiy OT KOHLCHTPAIUY
PearcHTOR. JKCHEePUMCHTAILHOC
ONPEICHCHIE 3aBHCHMOCTH
OTHOCHTENBHON CKOPOCTH XHMMUECKOH
PeaKkiikin OT KOHUCHTPELHT PCarcHTOR.




Xumuueckas
KHWHETUKA

Ornpesenenne 3aBHeuMOCTH CKOPOCTH
peaxium or

TEMNEPaTyPhi JKCICPUMEHTATLHOE
ONPEACNCHHUE 3aBUCHMOCTH CKOPOCTH
peakumu o1 Temreparypbt. [pumerenue
npasuna Bawr-Todhda ans pacuera
CKOPOCTH PEAKLMH B 3aBUCHUMOCTH OT
TEMIIEPATYPLI.

(8]

3]

Xumuueckoe
paBHOBECHE

CMEICHNE XUMUUECKOrO

paBHOBECH DKCNEPHMEHTATLHOE
CMELIEHNE XMMHUHECKOI'O PABHOBECHS NpH
W3MEHEHMM PaBHOBEC-HbIX KOHUCHTPALMH
pearecHToB U NpoAYKToB. flpumeneHue
npurumnna Jie-tarense s onpenenerivs
HarpapjieHusl CMCILCHNS XMMUUCCKONQ
paBHOBECHS.

2

[§]

Pacreopbl.

Hpurororsienye
pactsopor.fipurorornerue pacreopa
3a/IaHHON KOHUEHTPALMN 13
KOHUEHTPUPOBAHHOIO PACTBOpPA.
Onpeaenenue KOHUEHTPALMK KPENKOro
pacTBOPa ¢ MOMOULLIO 2PEOMETPa.
Pazbasnenne pactsopos.

(3]

(R)

Pacrsopbt.

Onpenenenye MosipHOi Maceb
IKBUBAJICHTOB CIIOWHOrO

peulecTBa. Onpenenetne MOISIpHOR Macehl
IKBUBAACHTOB HCUZBECTHOM KMCIIOTHI
meronom Turposanms. Pacyer ¢
MCIIONB30BRAHUCM 3aK0HA HKBUBANICHTOB.

(S0

s8]

Pacreopul.

Onpenenenne pH pacTsopor ¢ NOMOLLIO
unarkaropos. Onpenesneric pH
pacTBOPOB KHUCHUT H OCHOBAHUHN ¢
NOMOIULBIO PAIHYHBIX MHAHKATOPOR.
CpaBre-Hue NOAYUCHHBIX BEJIMUUH C
pacueTHbIMY.

9

DNEeKTPOXUMHUCCKHE
NPOUECCHI.

Kopposzus metaruios. Habmonenue
NPOLECCOB KOPPOIMM MCTAIIOB B
BABUCUMOCTH OT PATHUHBIX YCIOBHN
HAXOMKAEHMS. AKTHBALMKS KOPPO3UK.
3aMTHBIE METAJUTHUYCCKHE MOKPBITHS.
CocrasiieHue KOPPO3ZHOHHLIX JCMEHTOR 1
DACKTPOAHBIX TPOLIECCOB.

[S]

9

HUTOro
Hepnas rpynna
nepuojxa
aTTecTAHN
(’K3amen)

Bropas rpynmna
nepuoa
arrecTanun (3auer)

ounas popma (2 cesiecTp)

OCHOBbBI XMMKH
BSDKYLIMX BELICCTE.
CusimkarHbie
CTPOUTEIILHLIC
marepualib

CunikaTHbiil MOJYIHS KUAKOTO
crernaMeToNoM KUCIOTHO-0CHOBHOTO
TUTPOBAHMS ONPEACHAIOT CHIMKATHBLIN
MOYIIL AKMIKOFO CTCKIIA.

o
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2 1 XUMHS BOJIbI OnpeeieHmue weCTROCTH BOJIbiMeTo oM 2 2
TPUAOHOMETPHUECKOTO TUTPOBAH S
onpeaesieTes 00N XKECTKOCTL BOJib.
MeTo10M KMCAOTHO-0CHOBHOIO
THTPOBaHMS ONpejielisercs kapObonarias
WECTKOCTH BOJIbI.
3| AucnepcHbie AjicopOuust YKCYCHOM KMeoTh! Ha 2 2
CHUCTEMBI yriellpoBoaures onpenencHue )
aacopOLMK YKCYCHON KUCIOTHI Ha
aKTHBUPOBAHHOM yruie. Onpenensiercs
JIMHAMUUECKAs EMKOCTD.
410cHOBbBI XMMKHU Onpenenenne coiepranig OKCUIA0B 2 2
BSDKYLUMX BELWIECTR.  [KauibLis ¥ Martus 8 meneOnpenesercs
Cunukarubie CYMMapHOE CoAepxaine KapOoOHaToR
CTpOUTENbHbIC KaUIbLLMsl M MArHMs B Melie.
Marepualtii
uToro 8 8
Bropast rpynna
NepHoja
aTrecTanuy (3ager)
Hroro 28 28
3.4. Kypcosoii npoekr (pabora) u ero Xapakrepncruka
He npenycmorpeno.
3.5. MuauBHAyabHOE 33AHHE H €0 XaPaKTePHCTHRA
Tabnunua 3.5 Tembl MHAMBUIYRIILIBIN 3810
Kosinuectso vacos no gopmam
o0yuenms
Kownr. pad Cam. pabd
= =
Ne ni/n Tema MuanBHAYANBHOIO 2a/1aHus ] s
2 | = 2 b
R g ; = ch g
Tl |z | £ = z
5| 2| 5|8 |38 g
1 2 3 4 5 5 6 7
[lepBast rpynua nepuosa arrecTanuy (JK3amMen) - ounas
popma (1 cemectp)
1 {MnauBuayanbHoe 3apanue " XumMuyeckas TepMogMHaMuKa. 7
Xumuueckas KMHETHKE " BOJICe HOMHOC NOHIMAHUE 3aKOHOB
XUMUYECKON TEPMOAMHAMMKH 1 KMHCTHKH, NONYUCHAC HABBIKOB
B PacueTe TCIUIOBbIX HPPEKTOB, ONPEACACHUM HATIPABACHHOCTH
XUMHUECKHUX TIPOLIECCOB. aHANKM3C PEAKIMOHHON CIOCOGHOCTH
BELLECTR, ONPEAEACHUU CKOPOCTH PCAKIIMU, PACHETE KOHCTAHTDI
PaBHOBECHS, PABHOBECHLIX KOHUCHTPALMIE PearcHron u
TPOJYKTOB.
UTOTO 7
Heppasi rpynna nepuosa arrecrammy (Ix3aMen)
Bropas rpynna nepunojsa arrecraninn (3a4er) - ounas gopma
(2 cemectp)
11 XuMus BsHKYUIMX MATEpUAioB. POIeHNE NPakTHUCCKHX 6
pacueTHbLIX 3aau N0 TeMe "BKyniMe BeiecTra’.
UTOTO 6

Bropas rpynua nepuosa arrectainn (3auen)

Hroro

13




4. BBIABJEHUE PE3YJIBTATOB OCBOEHMS JUCUHMITJIVHILI

4.1. Hacnopr douna ouencuusix cpeaets (POC) no pucumninmne
Tabnuua 4.1 - [acnopr goria ouerounsix cpepcts (MOC) no gucuurinie

Koabl
No Hanmenoparue : . N
) ) [exnonorus Bu arrecraumn Bujet zanstuit | Gopmupyembix
n/n | OLEHOYHOTO CPECTBA N
KOMTNETeHLIMH
1 2 3 4 5 6
I |2K3aMeHaLMOHHbBIC Tpajmuuonas lipomexyTounas 3auer, Dizamen |OIK-1.3.,
ousneTbl obpazoBare/bias arvecranus OIK-1.1.
TEXHONOI M3l
2 [Koutponbhas padbora |1Tpapuunoitias Texywmi konrpoas  |Konrposishas, OlK-1.3.,
obpasoBareibias CPC OIK-1.1.,
TEXHONOT U O@K-1.2.
3 |Konnoksuym TpannumonHas Texywui KOHTpOsIL Hpaxtuueckne  |OIK-1.3,,
oOpaszosarebHas OIK-1.1.
TEXHONOrUst
4 | doknan, coobiuerune | Tpaauunonnas Texywmii konrpons  |Jlexumu OIMK-1.1.,
oOpazoBarebHas OIK-1.3.
TCXHONOTHS
5 {Moprdonuo Mingpopmanmonno-ko | Texkywuit kourpons — [JlaGoparopusie  JOTTK-1.1.,
MMYHHKaUOHHas! OIK-1.3.
o0OpazoparesbHasl
TEXHOIO U
6 {Tpeuaxep HMndopmanpmonno-ko | Texyiuit konrposs  |CPC OlK-1.2.,
MMYHHKALWOH S OINK-1.3.,
0o0pa3oBaTCibHas OTK-1.1.
TEXHONOIMS
7 |Tecr Mudopmaitoniio-xo | Tekymmit korrposs  [CPC OlIK-1.2,,
MMYHUKaUMOTHast OIK-1.3..
obpasoBareibHas OIK-1.1.
TEXHOIIOTHS
8 |PazHoypoBHeBbIC TpanuLmontas Texyuwit konrposin  {CPC OTlK-1.2.,
3a/a4u W 3aaHKs oOpasoparenbHas OlK-1.3
TEXHOIOTUSE OIK-1.1.

4.2 Bonpock! K 2K3aMeny (3auery)

Ilepsas rpynna niepuoja arrecraiuy (Px3amen) - ounas popma (1 cemecrp)

1. DopmynbHble eauHKLbL BemecTsa. KosmyecTso sewectna. Monspras macca sewiectsa. MosisspHbiii 00bem
razoo0pazHoro BelCCTea.

2. DKBUBANEHT BELLECTBA. DKBUBANCHTHOE MUCI0. DKBUBANCHT BOLECTBA. DKBUBAICHTHOE uncno. KonuuecTo
BELLECTBA DKBUBANCHTOB. Monsipras macca yksuBalieHTos.. Monsipabili 00beM SKBUBAICHTOB 1a3000pa3HOro
BELLECTBA.

. [peamer XumMHUUECKO TepMOAMHAMUKH

. Tepmoaunamuueckas cucrema. Oxpyatonias cpeaa. Buibl CHCTEM {H30IUPOBAHHDBIC, 3aKPLITHIE, OTKPBITHIE).
. Cocrosinue cuctembt. TepMOAMHAMMUICCKIC HapaMeTpb!

. Tepmoansamuueckue npoueccest (p==const, ¥= const, T= const, p,T= const, V. T= const).

~N SN L B W

. DyHKUMM COCTOSAHUSE CUCTEMBL, PYHKLMM TTpOLICcea

8. Buyrpeumss sneprus

9. Tennora u padora.

10. TlepBblid 3aKOH TEPMOAHHAMKMKMN.

11. TlepBblii 3aKOH TEPMOAMHAMMKY 151 PABAMUELIX (IPOHECCOR. DHTANbITHA CHCTEMBbI.
12. TennoBo# a(ppext peakumn. 3axon [ecca.

13. CTaH,ElapTHaﬂ OHTANLIWA OG])H'ﬁOHﬂIH’ISI XHUMHHCCKOIO COCAMHCHUS.



14.
15.
16.
17.
18.
19.
20.
21.
22.
23.

. [IpocThie 1 crioskHbie peakuuy. MexanusM XUMHIECKOR peakuuy.

&
J

Bropoii 3akoH TepmogMHamMuKy

IDHTpONMUS.

M3MeHenus SHTPONUK B U30JMPOBAHHON W 3aKPbITOR CUCTEMAaX
Ypauenue bonbumana.

Tperuii 3axoH TepmoarHaMUKK. CTaHaapTHAS DHTPOIINSL.

M3meHeHHne DJHTPONHUM B XMMHUECKOH PeaKiimu.

Oueprus ['uboea. Duranbuuitbii u AHTPONMHHLIH GakTopbl.

Oueprus ['nb0ca kak KpuTepuii HATIPABICHHOCTH XUMUUECKHX 11POLECCOB.
.Bausnue temriepatypbl Ha HanpapJicHre CaMONPOU3BOJILHONO fpoiecca
Pacuet surponun (pazosoro nepexo/ia

. CKOpOCTb XMMUUCCKON peakiimy

. U3meHenue KOHUEHTpaLMii pearcHTOB ¥ NPOJYKTOB B XOAC PEaKLMH.

. PaxTopsl, BIUSIOLNE HA CKOPOCTL PCAKLMM.

. 3aBUCHMOCTb CKOPOCTH PEAKUMK OT NPUPO/IbI PEAriPYIOLIKX BEILECTS.

. Iopsanok n monexynsapuocts peaxuuu. Hpuuntbi necosnaenus.

. F'omoreHHble 1 reTeporeHHbIe peakumm.

. 3aKOH AEHCTBYIOLMX MACC JUIs @) FOMOFCHHbBIX Peakinii; 0) reTeporentbIX peakumii.

. 3aBUCHMOCTh CKOPOCTH peakuuu o1 Temneparypil. §pasuno Banr-Iodda. Vpasuenue Appennyca.
. DHeprust akTuBauun. Mametenne sHeprum no KOOpAnHaTe peakimu.

. 3aBMCUMOCTL CKOPOCTH peakumnu ot Temueparypsi. paeuno Banr-I'odda. Vpaenenne Appenuyca.
. CnocoObl BbIpaXKCHMs KOHLICHTPALIMK PACTBOPOR

. IlepepacueT KoHUEHTPALIKIA.

. Wkana pH. Honnoe npowseeacHue ool

. Pacuer peaxkumnu cpeibi pacTBOpPOB KMCAOT ¥ OCHOBAHWM,

. duccoumaums snexTposuTos.

. Crenenb auccoumanumn. Koncramnra Anccouyatmm,

. 3akon paszdarsnerus Ocrasibjia.

. Konsmrarushsie cBoiicTsa pacTBOpoOB HEMICKTPOINTOB.

. Tlonwikenne papieuus napa pacTopurTes Haji pactBOpoM. 3axkon Payns.

. IoBbluieHue TEMIIEPaTY P KMIICHNS PACTBOPA.

. IoHmkenune Temneparypsl 3amep3anms pacrsopa.

. Ocmoc. Ocuoruueckoe jgapierue. 3akod Baur-I'odda.

. Konswrarupneie cpoicTsa pacTBopoB mMekTpoiuton. M30Tonuueckuit Kodppuument.

. DIEKTPOXHUMHUCCKHE CHCTEMbI U TIPOLISCChHI.

. Monnomerannnueckuii anexrpon. JADC.

. 3HAK M BEJMUMHA NOTCHUMAIA MICKTPOIA.

. Bopopoansiit sutekrpo. Ypasuenus pasrosecus. Pacuer norennmana.

52.
53.
54.
55.
56.
57.
58.

CraHaapTHbII NOTEHLMAN METANIMUECKOTO MICKTPOIA

Psap nanpsoxenunit metannos

VYpasuenue Heprcra.

Kucnopoaubiii anekrpos, ¥YpasteHus pasrosecus. Pacuer norenumana.
I"anbBanuyecknii siement. Cxema 173, DACKTPOIHBbIC peakiiiin.

Cea3b 2JeKTPUUSCKON 1 XUMHUCCKOH paboThl.

DaiexTpoasmKytias cuna. Pacuer DIIC.

. Onemvent Hanunns-Skodu.
60.
61.
62.
63.
64.
65.
66.

Xumuueckast KOpposust.

DACKTPOXUMMHUECKAs KOPPO3HS.

Karoaubie v aHoHbie 1Tpoiecehl kopposun, Cxema KM,

3awmuTa METaIoB OT KOPPO3HK (JICTHPORAHKME METAILIOR).

3amuTa METaIIOB OT KOPPO3HM (MEKTPOXHMUHECKRS 3allUTa - KATO/HAs, NPOTEKTOpHAs ).
3awmra METANIOB OT KOPPO3MH (MIMCHEHUE CBOWCTB KOPPOZMOHHOM Cpe/ibl).

3awmra METANIOB 0T KOPPO3HK (PALMOHATLHOC KOHCTPYMPOBATIME U3AEIMIT).



67. AKTHBATOPBI KOPPO3HUH.

68. OcBoerue npuemMa B3BCUIMBAHKS, METOAA KHCIOTHO-OCHOBHOIO THTPOBaHKA. PacueThl ¢ HCHOJIL30BAHUEM
3aKOHA YKBHBAJICHTOR.

69. DKcnepuMeHTaNIbHOE ONPEACCHUE MOTSPHOI MACCh YKBHBAJICHTOB aIIOMUHUSI METO-J0M BbITECHEHHS
BOJ0POJA W3 KUCHOTLL TIpuMeHeHHE 3aK0Ha IKBUBAJICHTOB B pacueTax.

70. DKCNEPUMEHTANIBHOE ONPCACHCHUE YHTANBLIUK PACTBOPCHHMS COIM METOIOM KaJIOPUMETPHH. 3aKperiecH1e
NOHATHS IHTAILITMM.

71. DKCNEPUMEHTAILHOE ONPEICHCHHE 3aBHCHMOCTH OTHOCUTEIIBHON CKOPOCTH XMMHUECKON PEakiiii OT
KOHLEHTPALIMU PeareHToR.

T2. DKCNEpUMEHTANILHOE ONPEJIEIICHHE 38BUCUMOCTH CKOPOCTH Peakuuy OT Temiieparypsl. Iipumenenue npasuia
Bant-T'odda ans pacuera ckopocT peakiiu B 3aBUCUMOCTH OT TEMNICPATYPbI.

73. DKCMEPUMEHTANILHOE CMELEHNE XMMUYECKOTO PABHOBECHS 11PU M3MEHEHUH PABHOBEC-HBIX KOHLUEHTPauui
peareHToB M npoAykTos. Ilpumenenne npunimna Jie-Hiaresbe juis onpeaenieHus HanpasicHus CMELLEHWs
XMMHUECKOrO PaBHOBECHSI.

74. Knaccbl HEOPraHMUECKHX COCMHCHMM, HoMeHIaTypa. CTenenh OKUCaeHus.
Okucau-renbHo-BoccTaHoBUTEIbHbIC peakuun. Monsipras macca. Kosimuectso selecrsa.

75. QopmyiibHas eAMHULA. DIKBUBAJICHT YJIEMEHTA B COSAMHCHUN, YKBUBAACHTDI COCAMHEHNH Pa3IMUHbIX KJIACCOB.
Hucno sxeuBasieHTHOCTH. ONPe/IC/iCHUEe YMCa YKBUBANCHTHOCTH COCAMHEHWS, YUACTBYIOEr0 B 0OMEHHON U
OKHUCTUTEILHO-BOCCTAHOBUTENLHON peakuun. Konnuectso BeluecTsa HSKBUBAICHTOB. AJJIMTUBHOCTD MOJISIPHO#M
MacChl DKBMBAJNEHTOB. PacueTsi HO 3aKOHY DKBUBANCHTOR.

76. Onpeaenenne TernoBuix 3PGexTos peaktuu. Pactersi sHTANbLINNE 00pazoBanms BEWECTE NPU M3BECTHOM
TenIoBoM >Qexre peakumnu. Pacuer iMEHEHUs SHTPOIHY B XO/C PCAKLMK W NPpH (PA30BLIX NPEBPALLEHUAX.
Onpenenenue HaNPapACHHOCTH XUMHHECKUN MIPOLICCCOB i BEPOSTHOCTH MPOTEKAHUSI XUMHUECKOH peakuuu B
3aBMCUMOCTH OT TEMIICPATYPbl.

77. llpuMeneHue 3aKoHa AeHCTBYIOLIMX MAcC /UIS PACHETA CKOPOCTEH XMMHUCCKUX PEaKLM, TEKYLUMX
KOHLEHTPALKH PearcHTOR W NpoyKTos. Pacuersi no npasuiy Bant-T'odgda. 3akon jelcryoumx Mace s
FOMOTEHHbBIX W FETEPOICHHBLINX peakiinii [Uig coctosuns papnosecus. Hpumenenne npunumnna Jle-Warennse nas
ONPENENEHHS CMEILCHUS PABHOBCCHS NIPKH U3IMCHEHNK YeaoBui npoiecca. Pacuer pasHo.

78. PacueTnbl pasniutHbiX coco0oB BhIpaKeHits KoHLeHTparmu pactsopos. CoCTraBienue ypasHeHUi peakumi
JUCCOLMALIMM COCIMHEHN PA3/IMUHBIX KGaCCOB W YPABRHCHUH peakiinil ruJipoiiisa codieih. Jluccoumanms cuabHbIX
1 cnadbiX HeKTposMToB. Pacuerst Benuuuib pH B pacTBopax KMCIOT K OCHOBAHMIA.

79. DAEKTPOAHBIH NOTEHLMA MOHHO-METANIMHECKHX ¥ Ia30BbIX 2IeKTPoaos. ¥Ypasrenune Heprcra. Pacuer DJIC
rajlbBAHUYECKUX d1EMEHTOB. COCTARACHUE FaIbBAHHUCCKUX DIIC-MEHTOB H 3JICKTPOHBIX MPOLECCOB.

80. Onpeaenenye BOIMOIKHOCTH NPOTEKAHUS KOPPO3UK METAILIA B 3a4aHHbIX YCA0BUAX. CriocoObl 3aLUMThI
METAJINIOB OT KOPPO3HH.

81. bonee noaHOE NOHUMAHKME 3AKOHOB XUMHUECCKOH TCPMOANHAMUKH W KMHETHKH, [10JIYHEHUE HABLIKOB B PACUETE
TEMIOBBLIX dPPEKTOB, ONHPEACICHUH HANIPABJICHHOCTH XHMHUSCKHUX MPOLIECCOB, AHAIN3E PEAKLIMOHHOM
CNOCOOHOCTH BELECTB, ONPEACIICHUN CKOPOCTH PEAKLMK, PACHETE KOHCTAHTBI PABHOBECHS!, PABHOBECHbIX
KOHLIEHTPALIMH PEAreHTOB U MPOLYKTOR.

82. Ilpurorosnenne pacTBopa 3alaHHON KOHICHTPALMK W3 KOHUCHTPUPOBAHHOIO pactsopa. OnpejeneHne
KOHLIEHTPALMK KPENKOro pacTsopa ¢ NoMoILbio apeomerpa. PazbaniicHue pacTeopos.

83. DkenepumeHTanbHOE ONPEACICHUE MOASIPHONH MACChl IKBUBANEHTOB AIOMUHUS METO-/I0M BbITECHEHMS
BOJAOPOAA M3 KMCIHOThHI. TIpHMCHCHNE 38KOHA YKBHBANCHTOR B paCueTax

84. Onpenencrne pH pacTROPOB KUCAOT 1 OCHOBAHIH C TOMOLILIO PA3IHUHBIX HHIUKaTOPOB. CpaBHe-H1e
MOJTYYEHHBIX BEUUMH C PRCHCTHBLIMM.

85. HabnoaeHue rnpoueccoB KOPPO3uk METAMIOB B 3aBUCHMOCTH OT PA3JIHMUHBIX YCAOBUN HAXOMIEHHS.
AKTHUBaUMS KOPPO3MHU. 3aLUMTHLIC METALTMUCCKUC NOKPBITHS. COCTABACHUE KOPPOIHOHHBIX IEMEHTOB U
NMEKTPOAHBIX MPOLIECCOR.

86. Uncino skBUBANCHTHOCTH.

87. Ilpumererne OCHOBHbBIX 3aKOHOB XMMUHK B KOJKUCCTBEHHBLIX PACUCTAX 110 YPABHEHHIM PEAKLMA.

88. [pumenenne 3aKoHa HYKBUBAICHTOB B TCPMOXUMHUCCKMX paccHeTax.

89. PaccueTni ckopocTeii peakitiu n onpesesieHie (pakTopoB BIMSIIOUIMX HA CKOPOCTH M CMELLEHHE XMMUUECKOT0
pPaBHOBECHS.

90. Paccuersl KOHUCHTpaLMH PacTBOPOB.

91. DneKTPOXUMHUECKHE PACHETDI TI0 YPABHEHUAM DCakyuil.

92. DNeKTPOXMMHUUECKHE PACHETHI 1O YPABHCHUSM PEAKIM.



93. [lpuMeHenre OCHOBHbIX 3aKOHOB XHMHK B KOJANUCCTBEHHBIX PACUETAX 110 YPABHEHUAM PEaKLMA.

94. TlpumeHeHME 3aKOHOB TEPMOJMHAMKUKH B TEPMOXMMHUECKHUX paccueTax.

95. Paccuersl ckopocTei peakiiny u onpeneiieHue GakTopos BAMSIOWNX Ha CKOPOCTL M CMELLEHHE XMMUUECKOTO
paBHOBECHSI.

Bropas rpynna nepuosa arrecrauun (3auer) - ounas gpopma (2 cemecrp)

1. BHAab! 5KECTKOCTH BOMbI. EAniiibi W3MEPCHUs HKECTKOCTH.

2. Knaccuduxauus npupoaHbIX BOJL 110 BEIMUKHE JKECTKOCTH U 110 MHHEpaJiW3aLuH.

3. Onpepenctue KapOOHATHOM HKECTKOCTH BOJbI.

4. Metoabl ycTpaneHus KapOOHATHON MECTKOCTH: &) TCPMUUECKHE METOL YMATYEHUS BOJbI; )
COMOBO-HU3BECTKOBLIA METOM; B) W3BECTKOBLIM MeTOA; I') ocdarublii meroll.

5. PacueTbl KeCTKOCTH BOJbE M MACCHI PEAreHTOB, HEOOXOAMMBIX /U1 YMATHEHHS BOJbI.

6. Meron nonuoro odbmena. Kiiaccuuaums noHuros.

7. ucnepenbie cuetembt. Knaccupukanus TUCHCPeHbIX CHCTEM 1O Pa3Mepy YacTHL JAMCIIEPCHON

daszbl. Jucniepcnas daza. Jducneperonnan cpena.

8. Knaccndukauus JUCnepeHbix CHCTEM 110 arperaTHomy COCTOSHHIO ANCIePCHO (asbl U AMCNEpCUOHHOTM
cpesbl.

9. Kiiaccuukaums KOAMOMIHBIX CHCTEM MO CTEHCHI B3aUMOICHCTBHS AMCIIEPCHOM (ashl ¢ ANUCIIEPCHOHHOMN
cpenoi (IMOPUIBHBIC 1 TMOPOOHLIC KOJLTOUIHBIC PACTBOPHI ).

10. Knaccuukarms KOMIOHAHBIX CHCTEM N0 CTENCHH B3AUMOACHCTBHS YaCTHIL AMCNIEPCHOi (hasbl MeKay COBOI.
["enw v 30mu.

11. MeTonb! nostyseHust JUCHEePCHbIX CHCTEM.,

12. OnTrueckue CBOUCTRA AUCTIEPCHBIX CUCTEM.

13. TlosepXxHOCTHAS BHEPris, MOBEPXHOCTHOES HATHKEHME.

14. Ancopbums. ITAB. INpumencune NAB 8 crpourenscrse.

[5. Konsionubie pactBopbl. CTPOCHHME KOIUIONMIHBIX 4ACTHUL TUAPOPODHBIX 201¢H.
16. YCTOUUMBOCTDL 1 KOATYJIsUMS KOMIOWAHbLY cuctem. Buast yeroituneocru. pasuno Hlynsue-Tapau.
17, DakTopkl, BAKSIOINE HA YCTORUMBOCTE H KOATYJISIUMIO KOJJIOWAHBIX PACTBOPOB.
I8. O0wre PusuKo-xummteckue coiicTBa BIAKYIUMX BEWECTB M UX KNAcCU(PHKaLML.
19. Bozayuinbie Bsokywme seutectsa. Bosyinas uisects.

20. I'uncoBbie BSHKYUIMEC BELICCTBA.

21. MaruezuanbHbiil UEMEHT.

22. CuMKaTHOE CTEKIIO.

23. XKuakoe crexsio.

24. Curaiibi.

25. Dapdop, dasitc, 0OKUroBbIE KEPAMHHECKHE MATEPHAIDL.

26. IMoptaanauement. Chipbe, NOIYUCHHE, TBEPICHHE, TPUMEHEHHUE.

27. I'nunozemucTbli LeMeHT. Chipbe, MOJYUCHHE, TBEPICHUE, NPUMEHEHNE.

28. N'mppaBaundeckas n3sectsh. [lynionanosie godapku.

29. Koppozus 0etona. MeTo/ibi 3atuTht OT KGPpo3uu.

30. Knaccudukauus, CTpyKTypa u CBORCTBA NOJIMMEPOB.

31. @uznucckure CBOHCTRA NOJUMEPOB.

32. JecTpyKLMst MOJUMEPOR, €€ OCHOBHBIC BH/IbI.

33. Inactmaccsi.

34. Buabl NOJIMMEPOB, NPUMCHSEMbIX B CTPOUTCIILCTRE,

35. Toaumepnbie nodapku B OCTOHBI.

36. OnpeaesieHrue CHIMKATHONO MOLYJIS JGHIKOTO CTEKIIA.

37. Onpenenenne 0OWEH MKECTKOCTH BOILI.

38. OnpeneneHue KapbOHATHOM IKECTKOCTH ROJLbI.

39. Onpenenexye aacopoLmMK YKCYCHOM KHCIOTDE Ha aKTHBMPOBAHHOM YIe.

40. OnpeaeneHne CymmapHoro coaepanms KapboHatoB Kajlblns W MairH1s B Meie.
41. PacyeTnbl JKECTKOCTH BO/AbI, MACCH! PACTBOPSHHBLIX CONEN B BOJE.

42. Pacuersl Macce pearcHtoB, HEODXOAUMbBIX SIS YMATUCHHMSA BObI.

43. Crpoenue yactuuy gucnieperoit dasnt ruapodobusiii sonei. Cocrasnenne Gopmyn Muuemt ruapododHbIX
30/1eH.



44. YeTORUMBOCTL M KOATYSIMA KOJIOMAHBIX CHCTEM.

45. OnpepeneHue noporoe Koarysimy ruapohodHLIX 300,

46. Pewenue 3aaaq:paccyeThi 110 YPABHCHHAM HOJIYUCHUS W TBEPACHMS BYKY LIMX MATEPHAIOB.

47. Bo3oyuiHbie BOKYLIME MATEPUAbI.

48. Cripbe, NONIyUeHHE W TBEPACHUE BO3IYIIHON H3BCCTH, PHIICOBLIX M MATHE3HANbHBIX BSYKYLLINX.

49. 'uapapauveckue BHOKYLME MaTEPHaibl.

50. Coipbe, nosydeHue v TBEPACHNE MIMHOZEMUCTOTO W NOPTIAHALEMENTOB, THAPABIIMUCCKON H3BECTH.

51. Colpbe, NoNyYEHHE W TBEPACHUE IIIHHOZEMUCTOrO M HOPTJIAHALEMENTOB, FH/PABINUYCCKON U3BECTH.

52. Pelenue 3a1au:pacceThl 110 YPABHEHUSAM NOIYHCHNS U TBEPACHHUS BSOKYUIMX MATEPUAIIOB.

53. CplIpbe, NOYHEHUE M TBEPACHHE MIHHOZEMUCTOTO W IIOPTHAHAUEMEHTOR, MMAPABIMUECKON W3BECTH.

54. OnpeaeneHre KauecTsa BOJbi 110 OCHOBHLIM HOKA3aTCI/IsIM.

55. Knaccuduraums ucnepeHbix CUCTEM (CTPONTEIIbIbIC MATEpUabl).

56. BbIOOp CTPOMTENLHBIN MATEPHAJIOB B COOTBETCTBHU C XUMUUECKMM COCTABOM (CBOHCTBAMM).

57. BbiOop CTpOMTENBHBIX MATCPHAIIOR B COOTBCTCTEHM C XUMHUCCKUM COCTABOM (CBOHCTBAMM).

58. Cunnkarusie matepuasbl. BoiGop CTpOMTEbIbLIX MATEPHANIOB B COOTBETCTBUN ¢ XHMUUECKHM COCTABOM
(cBo¥icTBamu).

59. OnpeaeneHue OCHOBHBIX NOKAZATENICH KAueCTBa BObLI.

60. BeiGop crponTenibHbix MaTEPHANoR B COOTBETCTRHM C XUMHUYCCKHM COCTABOM (cBolicTramu). JucnepcHocTs
MaTepuanos.

61. OcHoBHbIE TPEOOBAHMS K KAUECTBY BObI NPUMCHICMON WISt 3aTBOPEHMSA MUHEPAILHBIX BSIKYILIMX.

62. Bbibop CTpOUTERBHBIX MATEPHATIOR B COOTBETCTRUK ¢ XHMUUECKMM COCTABOM (CBOHCTBAMU). AJire3us.
63. BbiGOp CTPOMTENBHBIX MATEPHALIOB B COOTBETCTRHI ¢ XMMHUCCKIM COCTaBOM (cBoicTramu). [Nopoiuku.
64. Beibop CTPOUTENbHBIX MATCPUAIIOB B COOTBETCTBHM ¢ XUMHUUYECKMM COCTaBOM (CBOHCTBAaMM). LieMeHTbI.
65. BbiGop cTponTeiibHbIX MATEPHANIOB B COOTBETCTBAM ¢ XMMUUECKHM COCTaBOM (caolicTBamu). Bosaylumbie,
CHAPABIIMYECKHE MIHHEPATLHBIC BAKYILME,

4.3 Texuo1orus BhLIsBJICHH YPOBYHH OCHBOCHMH JHPICH MM LI

Texnonorns BoisiBACHUS YPOBHS OCBOEHMS AACLIMILIMHBI TPUBOAMTCS B (honje oueHounbix cpeacts (MOC).



5. YYEBHO-METOANMHYECKOE ¥ UHPOPMAUNOHHOE OBECHEYEHUE OCBOEHUA
JUCUMTIJIMHBE (MO LY Jis)

5.1. OcuHoBHast B RONOJIHETENALHAR NHTEPATY P2
OcHoBHAs JAHTEPATYPA

I. Koposun, H. B.  O0was Xumus : yucOHKK i1 BY308B [0 TexH. Hanipasienusm u cnew. / H. B. Koposuu. - 10-e
u3A., faon. - Mockea : Briciuas mkona, 2008. - 558 ¢. 1 wit. - (Tlobesmrens konkypea yueOuukos). - bubauorp.: c.
546. - ISBN 978-5-06-004403-4 : 616.00.

2. Cemenop, U.H.  Xumus [Dnexrponnsiii pecype] : yuebiing / WM. H. Cemenos, K. J1. Tepdunosa. - Xumus ;
2019-06-21. - Canxr-TlerepOypr : XMMMW3 AT, 2016. - 656 ¢. - ISBN 978-5-9388-275-5.
(http://www.iprbookshop.ru/49800.html)

JonoHuTe b HAS JINTEPATYPA

1. Ipecc, LA, Ochosbl oOueit xumun [ Diiekrporitisiii pecype] : yuebroe nocobue / M. A. [lpecc. - OcHosbl
ob6weit xumuu ; 2017-07-01. - Cankr-Tlerepbypr : XUMU3JIAT, 2014. - 352 ¢. - ISBN 978-5-93808-234-2.
(http://www.iprbookshop.ru/22542 html)

2. Boabxun, B. B.  O6wan xumus. MsOpaunbie rnass : yued. nocobue 1Jist By30B 110 HANPaBIEHMIM NOAOT. U
cneu. 8 o0t Texuuky v Texnonorun / B. B. Bonbxun. - 2-¢ w3, riepepad. u gon. - Cankr-Ilerep6ypr ; Mocksa ;
Kpachonap : Jlans, 2008. - 379 ¢. : un. - (YueOuuku ans sy3os. Crnieunanshas jiureparypa). - ISBN
978-5-8114-0831-3 : 613.00.

3. XuMus : METO/L. YKa3aHUs 110 BbINOJIHEHUIO KOHTPONILHOW paborst Ne | s nanpasnenns 271101.65
"CTPOUTENBLCTBO YHUKAIBHBIX 3anuii u coopymennit” 3a0unoi gopmsl 00yuenus / Horocu6. roc.
apxuTeKTyp.-crpout. yu-r, Kad. xumnu ; coci A. M. Jlanuneuko. M. JI. Kocunosa,C. B. Ceicoes. -
Hosocubupek : HITACY (Cuberpun), 2013, - 28 ¢. - rabn. - 6.1

4. Akumos, JLH.  Xumust [Dnerponnsiii pecypel @ yueroe nocobue / J1. M. Akumos, A. K. [lasnos. -
Cankr-TlerepOypr : Cankr-TlerepOypreknii rocy 1apeTReHHbI apXUTEKTYPHO-CTPOMTELHLIN yHuBepeuTeT, DBC
ACB, 2011, - 142 ¢. - ISBN 978-5-9227-0291-1. (http://www.iprbookshop.ru/19054 .html)

MeToguueckue YKAZAR M8

1. OCHOBHbIE NOHATUS M 3aKOHbI XUMUH | KOHTPOILHBIC 3aaHust Juis | Kypea 1o HarpasjieHuio NoAroTOBKHY
08.03.01 "Crpouresibero” Beex popm 00yueHus / M-so obpasosanus 1 nayku P®, Hosocu®. roc.
apXUTEKTYP.-cTpoUT. yH-T (Cudbcrpun), Kad. xumuu : cocr. M. JI. Kocunoea. - HopocuGupek : HTACY
(Cubcrpun), 2015. - 28 ¢. : Tabun. - 6.1

2. OKMCAUTENLHO-BOCCTAHOBUTENLHBIC PEAKLMM T METOL. YKA3aus uis | Kypca Beex cneil. v popm o0ytenus /
Hosocub. roc. apxurekryp.-crpont. yn-1 (Cubcrpun), Kad. xumuu ; cocr. T. H. Yepemucnna. - Hosocubupek :
HI'ACY (Cuberpui), 2011, - 12 ¢. - G,

3. llepwnera, T. A. (npod. ; HIACY (Cuderpun), kad. Xumust).  Xumus © yued. nocobue juis noaror. K
Tectuposanuio / T. A. Llepinesa : HosoenG. roc. apxurekryp.-crpout. yu-1 (Cuberpun). - HosocuOupek :
HIACY (Cuberpun), 201 1. - 148 ¢. : 1abn. - bubnuorp.: ¢. 148. - ISBN 978-5-7795-0544-4 : 136.00.

4. Monubie pagnosecus [ Diiekrponnbiit pecype] @ MeToiteckue ykazanus 1o BulioJiHeHHo 1abopaTopHoii
paboTbi no HanpasaeHusm noarotosku 08.03.01 "Crponrermereo” (npodunu "BojocHabkenne u
BopoorsejieHue", "ITpon3BoACTBO 1 HPUMEHCHHE CTPOUTENLHBIX MATCPUAIOR, M3ICAMNHH KOHCTPYKLMHA") 1
20.03.02 "lpuponoobycrpoiictso v Bogononpsopaime” seex Gopm o0yuctus / M-go obpazoratus u nayku PO,
Hoocu6. roc. apxutexryp.-crpont. yu-v (Cuberpus), Kad. xumun ; cocr. H. A, Crapuesa. - Hosocubuper :
HI'ACY (Cubcrpun), 2016. - Dnexr

5. COopruk 3a1a4 W YIPOKHEHWH 110 XuMun [ DiexTponnbiii pecype] : no nanpasietnio noarorosku 08.03.01
"CrpoutenbctBo” Beex Gpopm oOyuetnsa / M-go obpazosanus u vayku PM, HoBocHS. roc. apxuTexTyp.-CTpOuT.
yH-T (Cubcrpun), Kad. xumuu ; coer. [ HL Anekceesa. - Hosoeubupex : HIACY (CuGerpun), 2015. - DnekrpoH.
TEKCT. - 0.11.

6. Peakumu B pacTBopax ek TposinTos | DNekrpoubiil pecype| 1 MeTo. ykaszarus aas | Kypea Beex chetl. v opm
o0yuenns / HosocuO. roc. apxurexryp.-crpout. yu-1 (Cuberpun), Kad. xumun ; cocr. T. H. Uepemucuna. -
Hosocubupck : H'ACY (Cubcerprn), 2013, - Duiekrpon. Texer. - 6.1,



7. CocTa W cBOMCTBA PacTBOPOB | IACKTPOHHBIH pecype] | METOAMYECKHME YKA3aHUs 110 PELUEHHUIO 3aay ans |
Kypca Beex HanpasieHuit 1 popm oOyucnns / Horoeud. roc. apxurexryp.-crpont. yi-1, Kad. xumun ; cocet.: T.
M. Kpytckas, O. A. TIlonynuna. - HopocuGupex : HEACY(Cuberpun). 2014, - Daektpon. Teker. - 0.11.

8. Xumus : MeToN. yKa3aHMs N0 BBITOJHEHHUIO KOHTPONLHON paborel No 2 nns nanpaeneqns 271101.65
"CTpouTenbCTBO YHUKAILHLIX 2AaHuil B coopykeHunii" 3aounoii popmbl 06yuenms / Hosocub. roc.
apXMTEKTYp.-cTPoUT. YH-T, Kad. xumun : coct.: M. JI. Kocunosa, A. M. Jlanmnnenxo,C. B. Chicoes. -
Hoocubupcik : HFACY (Cuberpun), 2013. - 29 ¢. : rabn. - 6.1

9. CocTas u CBOIHCTBA PACTBOPOB © METOAMUECKHE YKAZRHUS 110 PEBICHUIO 3a1a4 1S | Kypca BeeX HanpapieHuit u
bopm 00yHenus / Hosocu®. roc. apxutextyp.-ctpont. yu-r, Kad. xumuum : cocr.: T. M. Kpyrckas, O. A.
Monynuna. - Hosocubupex : HIACY (Cuberpun), 2014, - 28 ¢. - 6.1,

10. Xumunueckas TepMOAMHAMUKA @ MHAMBH/L. 3ajatus 110 aucumiuinkge "O6w. xumus" ais | Kypea Beex cneul.
anes. Gopmbt 06yuenus / Hosocub. roc. apxurekryp.-crpour. yu-1 (Cuberpun), Kad. xumum ; cocr.: T. M.
Kpyrckas, C. B. Coicoee, B. A. Lllecrakos. - HorocnuGupex :HCACY (Cuberpun), 2007. - 44 ¢. - 6.1,

11, UnaueuayaibHOE 3a1aHME MO XUMUK 1 MCTOAMUCCKUC YKA3aHMS 110 €0 BLUTOMHEHHIO © YIS HANPABJIEHHUS!
08.03.01 "CrpourtenncTso” 0uno-3a04H0M hopmbi 00yueHns / M-so obpasosanms u nayku PD ; Hosocu6. roc.
apXMTEKTYp.-cTpouT. yH-T (Cubcrpun), Kad. xumun : cocr. T. M. Kpyrekas. - Hopocnbupek : HTACY
(Cuberpun), 2015. - 40 ¢. : raba. - 6.1

12. COopHuk 3a1au v yripaskHenuit ne Xumnu : 1o wanpaeiennio nogroroskun 08.03.01 "Crpourensberso” Beex
bopm obyuenns / M-o obpazosanus u nayky P®, Hosocub. roc. apxurekryp.-crpout. yu-t (Cubctpun), Kad.
xumuu ; coct. I'. T, Anekceesa. - HoeocuOupcek : HI'ACY (Cuberpun), 2015, - 72 ¢. : tabn. - 6.4,

[3. MnauBrayaibHoe 3a1aiue No XMMUK 1 METOMHECKHE YKA3aHHS N0 Cro BLITONHCHUIO [ DNekTporHbIi pecypc]
: anst Hanpagaenus 08.03.01 "Crpourenserso” ouno-3a0unoit Gpopmit 06yuenust / M-go obpazosanus u naykn PP
; HoBocKO. roc. apxutekryp.-ctpout. yu-1 (Cuberpun), Kad. xumun ; cocr. T. M. Kpyrekas. - Hopocnbupex :
HI'ACY (Cuberpun), 2015, - Saekrpon. vexer. - 6.t

14. Xvmuueckoe papHoBeCHE [ DNEKTPOHHBIA PECYPC] © METOIMUYCCKHUE YKQ3aHUS 1O BBINOJHEHUIO 120. paboThi
ans 1 kypca seex cnelt. u popm oOyuenms / M-po obpaszosanus u naykn PO, Hoocub. roc. apxurekTyp.-CTpouT.
yH-T (Cuberpun), Kad. xummu ; cocr.: AL M. Jlanwnenko,H. B. baarununa, M. JI. Kocunosa. - Hoocubupek :
HIACY (Cuberpun), 2009, - | snexrpon. onr. puck (CD-R) - rabn. - 6.1

I5. XuMHUeCcKoe pasHOBECHE & METO/L. YKa3ans 1o BhinosiHnennio iab. paborst s | kypea seex crien. u Gpopm
obyuenus / Hosocub. roc. apxurextyp.-crpens. yu-t (Cuberpun), Kad. xumun ; coer.: A. M. Jlanunenxo, H. B.
bnarununa, M. JI. Kocunosa. - Hopocubupex - HEACY (Cuberpun), 2009, - 12 ¢, ua. - 6.

HopmaTuBHas XOKYMCHTA S

1. UzBectus Byzoe. Crpoutensverpe. 10-11.-2016.

[lepuopnueckme u3ganum

1. Becrnuk MI'CY. 10. - 2014,

5.2. MHenoabzyembie 6a3hi JAHHBIX # HEGOPMANROHIDBIC CHPABOYHBIC CHCTEM b

Tabnuua 5.1 Ucnosbsyemoe nporpammiioe obeciicuenne

Ne Haumenosanue lojreepiienue . -
Konuuectpo nunensuii
n/n MHPOPMALMOHHBIX PECYPLOR JHMLCH3KH
1 2 3 4
I |Office Project 2007 Professional AKT BbIIOIHCHIHBIX PAdOT OT 500
15.08.2020r NeA7
2 |Windows XP Professional Ceprudurar or 20.08.2007 502

Ned2605370, Ceprudmxar or
17.07.2008 Ned42909064,
Ceprudukar or 26.09.2008
Ned 460732

Tabnuua 5.2 Ucnionb3yembie 0a3bl JaHHbIX W HHPOPMALMOHHO-CIIPABOUHDIC CUCTEMb



No Haumenosanue IMoareepnenme - .
KosuuecTo nnueH3ui
n/n HHOPMALIMOHHBIX PECYPCOB JIMLEH3HU
1 2 3 4
| |Hayunas snekrponnas 6ubnmorexa Croboano pacupocrpansiemas b1, 1 000
KT BBIIOJHCHHBIX paboT oT
[5.08.2020r NeA7, [lorosop Ne
S10-4731/2021 or 17.03.2021
2 |MOODLE - Hopran pucranuuontoro Crobonno pacripocrpansemas b1 1 000
oOyuenmnst HIACY (Cuberpun) AKT BLINOJHCHHBIX padoT oT
15.08.20201 NeA7
3 [Oduumanphsiii caiir I'TIHTH Csoboawo pacnipocrpansiemas b, [ 000
AKT BHIIOJTHEHHbLIX paboT 07
15.08.2020r NeA7
4 |llpodeccuonaibHbie CrpaBotibie KOHTPAKT No 32-21-44 or
cuctembl "Texakenept” yued. (3.08.2021 (py6.)
5 |Daextpounsiti xatajior Gubnuorekw Horosop or 20.10.2016 Nel6816 , 500
HI'ACY (Cuberpun) AKT BbITTONTHEHHBIX padoT oT
15.08.2020r NoA7
Tabnnua 5.3 Ucnonbzyembie HHTEPHET-PECYPCbi
Ne Haumenopanue .
Cceblika
n/n HHPOPMALIMOHHBIX PECYPCOB
1 2 3
I {Mudopmanmonno-cnpagounstit nopran  |hitp://www.library.ru/
Library.ru
2 |3BbC IPRbooks http://www.iprbookshop.ru/
3 |«Useectus py3zor. CTpourenseTeon http://izvuzstr.sibstrin.ru/
4 {Caiit o xumun. CripaBouHUK XHMIKA. htip//www.xumuk.ru/
DUBHKO-XUMHHECKUE BEIHUMIIDE
5 |OnekTpoHHbIH pecype yueOHoi http://window.edu.ru/
JmTeparypbl Munucreperea
obpazosanus PO

5.3. MCTOZIH‘IGCKMQ PCROMCHEAUME HO ODIrANABALMM M3V ACHE QM CULM I b

Tabmuua 5.4 Ucnonbsyembie 00pazeBaTeiibHbIe TEXHONOIMH

Ne Haumenoranue o T A ‘ N
i Textonoru SUA ZaHsTHiA Kparkas xapakrepucruka
1 2 K] 4
1. |Ayauropueie notounbic v |Mudopmarwmonnsic sekumu, | Ha nexumsax: uenosszopanue
rpynroBbI¢ 3aHsATHA B NPAKTHUCCIKUE BatsiTHs! MYJILTHMCAMRHOTO NPE3EHTAaUMOHHOTO
CNELMATIM3UPOBAHHBIX obopyaoBamus ¢ JIeMOHCTpauuei
Kjlaccax BHACOPUIBLMOB, (poTOrpaduii, KOMITBLIOTEPHBIX
npesentaunii, Ha npakrmyecknx 3ansmusx:
OCBOECHUE KOHKPETHBLIX YMCHHUI U HaBBIKOB 110
NPCIIOKEHHOMY NPCHOJABATENEM aJIFOPHTMY .
2. |Mertoa npobieMuoro Tpobaemrinie CamocTosTeNbHOE W3YUCHUE CTY/ICHTAMU

U3NOKCHUSI MaTCprania

JICKLIMA, TIPAKTHHCCKUE
BAHSTUS

Marepuaia JeKiu ¢ NocHenyome
JMCKyccnei B ayauropun. Opranwsaums
yueOHOH paboThi, HANPaBIEHHAS HA PElIEHUE
KOMIICKCHOH yuebHO-1103HaBaTENLHOW 3a1a4uu
HA NPAKTHHUECKUX 3aHATHIX.
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Hurepakruehas gopmva
NPOBECHHUS 3aHSTH

Jlekumsi-puckyceust,
nexkuus-0eceia

Jlexkupms «obpaTHOl cBsI3U», Npeanonaralouas
00CYIUIEHHUE CIIOPHBIX BOMPOCOR,
BOBHUKAIOWIMX TIPH W3JI0KSHHK Marepuana B
aynTopru.

Berpeuu ¢ npencrasuressivi npoQuiibHbIX
KOMIaHWM, NOCCIIEHHE CNEHUATU3UPOBAHHBIX
BLICTABOK.

)II/ICTZU-IU,I/IOI IHOC 06}/LIQH He

Camoctosrensuas pabora,
Kypcopast pabora

CaMocToATENLHO M3YUCHHE 00YUAIOLLMMUCS
yueOHOro MaTepualia B IMCTaHUMOHHOM
pexume Ha noprane http://do.sibstrin.ru/,
CAMOKOHTPOIIL OCBOCHMS MaTepuana ¢
MCHIONL30BAHKEM TeCTOBOM 0asbl noprania
JMCTAHLMOHHOIO 00YUCHMS, KOHCYJILTALMH 110
BLINOJIHEHHIO NPAKTUUECKUX 3a/1aHKH 1
KYPCOBOMY NPOCKTHpoBaHuio B on-line
PEIUME.




6. MATEPUHAJIBHO-TEXHUYECKOE OBECHEYEHUE
Tabnuua 6.1 — MaTepraibHO-TeXHUUECKOE 00CCTHCUEHUE JIMCUMIIIHHDI

HaumeHnosanue cnieppaibHbix™®
NOMEUECHUN ¥ NOMELLICHHI Juid
CaMOCTOSTENBHOM paboThi

OcHalEHHE CNeHNAILHBIX NOMELUCHHI M NOMEIUEHHE U1t CaMOCTOATEbHOM
padoTh

1

2

3naHue n1aboparopHOro Kopiyca
no yn.Typreunera, 159, 364 ayn.
(Jlekumn)

Yuebuas ay auropust st GPOBCACHKS 3aHsTHH NEKUMOHHOTIO TUNa, 3aHITHHI
CEMUHAPCKONO TUMNA, KYPCOBOTO MPOCKTUPOBAHMS (BLINOJIHEHHS KYPCOBBLIX
padoT), rpyInoBLIX ¥ MHAUBHAYAILHLIX KOHCYILTALMI, TCKYLIEro KOHTPOIs
H NIPOMEIKYTOUHOM aTTeCTalliK.

O0uee xoamuecTso mect: 200

3nanue 1abopaTopHOro Kophyca
no yn.Typrenesa, 159, 365 ava.
(Jlaboparopusie, Konrposbhas,
3auer, Dk3amen, Hpakruueckue,

CPC)

Yuelduas ay mropusi 15l NPOBCACHHS 3aHATHH CEMMHAPCKOTO THIA,
FPYRNOBLIX W MHJMEMLYANBHBIX KOHCYILTAUMIL, TEKYIIEr0 KOHTPOIS 1
NPOMEKYTOUHON aTTeCTalMy

Jlaboparopusie Komrexkebt: yiak no kypey xumun | wr.;O60pynosanue ans
yHebnoro npouecca: aocka ayanropHas | wr.;Mebenb: wkad 4 wr., CToNbI
15 wrrsJlaboparoproe oGopyaosanue: pasuoe 1w,

Obee KoJmueeTso mect: 30

3aHue 1abopaTopHOTro Kopryca
no yn. Typrexepa, 159, 366 ay.
(JlabopaTopHnic)

YueOuas ay AuTopust JUtst NIPOBEACHNS 3aHSTHH CEMUHAPCKOrO THNA,
FPYIHIOBBIX M MHAMBUAYAIbHBIX KOHCYILTALUMN, TEKYIEro KOHTPOJIS 1
AIPOMEKYTOUHON aTTecTaiin

JlaGopatopHble KOMIUIEKCHI: YIIK [0 Kypey XuMun 7 wit.;O80pynopanue ans
yuebnoro nipouecea: jlocka ayaurophas 2 wr.;Mebenb: wkad 5 wr., CToJbl
30 wr.Jlaboparoproe obopyaosariyve: paznoe | wt., Mewanika 2 wr.
O0bwee konmuectso mect: 30

3naHue 1adopaTopHOro Kopyca
no yn.Typreuesa, 159, 371 ayj.
(JlaBopaTopubie)

YueOnas ayiuropust JUist POBEJACHUS 3aHITUH CEMUHAPCKOTO THUNa,
FPYIIOBLIX M MHAMBUAYAILHBIX KOHCYILTALMI, TEKYLICIO KOHTPONS 1
MPOMEIYTOUHON aTTecTalny

JlaBoparopubic KOMILIEKCDI: YK 110 Kypey xumuu | .. MsmepurensHoe
obopysosanue: Tepmomerp | wir., nonomerpus | wr.;Mebens: wxad 6 wr.,
Jaaboparopsas 4 wr., croset 20 wr., tymba 22 wir.;Jlaboparoproe
obopynosative: pazHoe | wt., HarpepareibHoe 000py0BaHHe 2 WT.
O0uee konuuecrso mect: 30

3nanue 1abopaTopHOTo Kopryca
no yi. Typreuesa, 159, 372 ayn.
(JlaboparopHbic)

YueGnas ayutopus Ui NPOBEACHMS! 3aHSITHH CEMUHAPCKOro THIia,
FPYHIOBLIX M MHAMBHAYAILHDLIX KOHCYJILTAUMI, TEKYHIE!I'0 KOHTPOS 1
NPOMEKYTOUHOH aTiecTaumm

JlaboparopHbic KOMNAEKCHI: YIIK 10 Kypey Xumun | wr.;Mebeb:
naboparopnas 8 urr., cronnt 12 1wr.:J1aboparoproe oGopyposanue:
HarpesarenbHoe obopyosanue | .

Obuiee konumuecTeo mect: 30

a CHCLlHaJ’lm-luC NOMCLUCHNSA — )”‘IC(’SIH')IG AYLHUTOPHK TS TIPOBCACHMA BAHSTHN JICKIMOHHOTO THIA, 3aHSTHH
CEMHUHAPCKOIo THld, KYPCOBOI'O NPOCKTHPOBAH M (BleIOJH-!CHI'!C KYPCOBLIX pi!()(,‘)'l')7 pynnoBbix v
WHAWBUAYAJIbHBIX I(OHC}/JIl)’l"alll/li"i, TCKYUICTO KOHTPOJIA ¥ ﬂp()l\l@)l(y'i‘()‘liIOI’i arrecraunm, a Tak JKe noMcuieH s Jis

CaMOCTOSTEIIbHOMU padoThi

ABTOp-pazpaboTuuk (Beayikit JCKTop)

H.B.lilansnesa
DHUO

/
./u/z,ﬁumcm
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