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1. IACHOPT PABOYEN NNPOTPAMMBI AMCUMITJIUHbI
Tabnuua 1.1 OcHoranue ans peanuzauuu JMCHMILIHHbI

KOI], HarpapJICHWs ﬂOIU'OTOBKl’I/ CNCUNanbHOCTH

08.03.01

Hanpagnexue noarorosku/ crneuuanbHoCTs

CTPO!’I'I'CH LCTBO

Yposenb 00pazoBaHus

bakanappuar

o paspaborku/oGHopieHus

2021

Tabnvua 1.2 CTpyKTypa AMCUMIIMHDLE B COOTBETCTBUM © YUeOHbIM T1J1aHOM

Buapt yueGHoi paboTel, BKIIOUAS CAMOCTOSTENLHYIO

paboTy 00yualOUMXCsl U TPYAOCMKOCTL AMCUMILIKHDI

Dopma o0yuernms:

ouHas OUHO-320Has 3a04Has
TpynoemMKkocTs AHCUMITIMHBI 3aUCTHBIX SAMHMLL 5 5

aKaJeMHUUICCKUX

uacos 180 180
KoHTaktHas pabora, {Ayauropiias JIeKU K 32 10
Hac NPpaKTuUeCcKne 55

JAHSITHSE

JadoparopHbIi 28 20

HPaKTHKY M

Bueayauropnas
CamocrosiTenbHas pabora, yac 98 150
Tabauua 1.3 PopMbl KOHTPOJIS AUCUMIIMHbI
Cemectp ®opma o0yuenms:
U (hopMa KOHTPOJS o4Has OUHHO-3a04HAs! 3a04Hast

MEPUOALI KOHTPOJIS 1.2 cem 1.2 cem
IK3aMEH (bl) | cem 1 cem
3a4€T (bl) 2 cem 2 cem
Kypcosas pabora
KYPCOBOH NPOEKT
WHAMBHIYAJIbHOE 3aJaHne (KOHTPOJibHAs paboTa) 1.2 cem 1.2 cem

Tabnuua 1.4 Buasl camoctostesnbuoii paGorn

Bua camocrositensHol paboTs Bun zanarua

Dopma obyueHuis

Tun nepuojia

OuHas OUHO-3a04HAas | 3a0uHas
Teoperuyeckoe
[TonroToRka K NEKLMSsIM Jlekuum ~ A
ofyuenue 32 52
[1oaroToBKa K MpakTHUYeCKUM Teoperuyecioe
FTPARTHHCOCKNTC -
3aHATUIM oOyueHue 22 34
IMoaroToBka k naboparopHoii = Teoperuueckoe
JaGoparopusie Y 5
pabote ofyuenue 28 35
BbIMonHeHHe KOHTPOSILHOIM Teopernueckoe
Kownrpossras _ .
paboTsl o0yucHue 13 26
: DK3AMCHALHOHIH
TToaroroeka Kk 3auery 3auer
bl CECCUM 2 2
, DKaMEHAMOHH
[Toarororka k sk3ameny JKamen
bIE CeCeuM | 1
Hroro 98 150
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2. HEJIE OCBOEHUA ANCHWNJINHLE

2.1. Henb m 320248 OCBOMH M AWCHE IR

NOoJIy4eHue (I)yH)laMClI']"Elﬂl:l‘l()l‘() M NPUKITAHOTO XUMWMCCKOTO oﬁpa'mmn-mu B XOUC HOATOTOBKH 6'(1!(2U'IEIBPOB o
HarnpapjeHUIO <<CTPOHTC.HbC'I'BO)) M CIo JaiibHCHLICE UCOJIb30BAHUE B I‘IE]}/LH'IOlyi M I"II.’)'clK'l‘l/ILlCCl(Oﬁ ACATCIIBHOCTH.

33,&21'-{1’] OCBOCHHUSI JUCLMTTIINHBIL:

1. CO34aHHUE XUMHUUYCCKOIO MbILWICHHKS, 3HAHUC M TIPUMCHCHWUE 3aKOHOB XMMUU JULS PCLICHUW 3a4a4 C'!"])OHTCJ'Ibl—lOﬁ

TEXHOJIOM'KMH Ha COBPEMEHHOM YPOBHC.

[Iporpamma cocrapieHa B cootBeTcTBMM ¢ Tpebosanusmu DejepaibHOro rocy 4apeTBeHHOro 00pasoBaTenbHOro
CTaHAApTa BbICLLIErQ 00pa30BaHUs MO HANPABJICHUIO NOATOTOBKY / cneimanbiocty CTPOUTENLCTBO.

[Iporpamma coctapiena ¢ yuérom peKOMEeHIalHii HPUMEPHON OCHOBHON 06pa30BaTEALHON NPOrpaMMbl BbICLUETO
00pazoBaHKs 110 HANPABJICHHIO NO/IFOTORKH/CrieuranbHOCTH CTPOUTENILCTBO yTBepKaAEHHOM 31.05.2021.

2.2.

flepeueHs NAAHUPYCMBIX PE3YABLTATOR 00YUCHHS B0 ANCHRILINHE (MOAYII0), COOTHECEHHbIX €

NUIAHHPYEMBLIMM PE3YILTATAMM OCBOCH I 06pﬂ'i()llk‘l'l'@Jll;l!Oﬁ HpoIrpaMMbi

Tabnuua 2.1 Mepeuetib nianupyempix pe3yibratos 00yUYeHUs 110 AMCUMTLINHE

Koa v HanmeHoBaHWe KOMOETCHIMK
(pesyabTaTt ocBOCHMS)

Ko u naumenoBanume m HAKWKATOPpa JOCTHXKEHWSI KOMITCTCHUMWH

OIIK-1. Cnocoben pewars 3a1aum
MPOPECCUOHANLHON JESTCILHOCTH Ha
OCHOBE MCITOJL30BAHUS TCOPLTUHCCKUX
U [IPAKTHUECKMX OCHOB €CTCCTBCHHBIX U
TEXHUUECKHMX HAYK, 4 TAKIKE
MaTemMaTHyecKoro annapara

OHK-1.1. 31aer 0CHOBB! €CTECTBEHHBIX M TEXHUUECKHX HAYK, 8 TAKKE
MATCMATHUYECKONO alrapara JUis pedicHus 3ajau npodeccrnonaibHOM
JCSTENLHOCTH

OIIK-1. Cnocoben peats 3anaun
NpodhEeCCHOHANBHOM ACHTCIILHOCTH Ha
OCHOBE HCIOJIb30BAHMS TEOPETHUECKHMN
U NPAKTHUYECKUX OCHOB €CTECTBEHHbBIX U
TEXHHYECKHX HAYK, & TAKKE
MaTeMaTUUYeCKOro annapara

OIK-1.2. Ucnonb3yer 0a308bie 3aKOHbI CCTCCTBEHHLIX M TEXHUUECKUX
HayK, Ul PELUCHUS MIDKEHEPHBIX 38/1a4 NPOQeCcCHOHaNbHOMN
JESTEILHOCTH B 0DACTH CTPOUTENILCTBA

OITK-1. Criocoben pewars 3a/1aum
NPOPECCHOHATILHOM NS TENILHOCTH Ha
OCHOBE MCTIOJIL30BAHMS TEOPCTHUECKMX
M NPAKTHYECKUX OCHOB ECTECTBCHHBIX H
TEXHUUECKMX HAYK, & TAKKE
MaTemMaTHuecKoro annapara

OTIK-1.3. ITpumenser maTeMaTHuccKuil annapar juis pelieHus 3a1a4
NPOYPECCHONANbLION ACATEIILHOCTH

Tabnuua 2.2 — [nanupyembie pesystbTaThi OCBOCHHUS AMCUMIUIHHBE 06Pa30BaTEILHON IPOrpaMMBbl

Kon v HaumeHoBarue nHankaropa
JIOCTHIKEHUSI KOMITETEH LU

Haumenopanue fioKasareiia oueHuBarus (|)ceyﬂb'ra'ra 06}/LICHH5] no
JIMCUUIIMHE)

1

2

OIIK-1.1. 3HaeT OCHOBbI ECTECTBEHHbBIX
U TEXHUUYECKHX HAYK, & TaloKe
MaTeMaTHueCcKOro anrnapara /s
pelueHus 3aaa4 npo(eccHoHanbHORMN
IeATeSIbHOCTH

Jnaer: OTK-1.1. OcHOBBI €CTECTBEHHBIX M TEXHUUECKMX HAYK, @ TAKKE
MATEMaTHUECKOTO annapara Ajis peleHus 3ajlayu npogdeccunotanbLHOMU
NESTENBHOCTH

Ymeer: OITK-1.1. Onpepensirs XapakTepucTnku XUMHUUYCCKHX W
PU3HUCCKUX 1IPOLIECCOB (IBACHUH ), XapaKTEPHbLIX 15t OOBEKTOB
HPOQCCCHONaNbLHON JAESTEIHOCTH Ha OCHOBE IKCHEPUMEHTANbHBIX
HCCAELOBAHKI, IPEACTABSTH OA30BbIC LIS NPOPECCHOHATLHON cepbl
PUAMHCCKUE NPOLICCCHE W SIBACHUS B BUAC MATEMATHYECKOTO( KX )
ypagneusi(ii)

Mimeer naspiicn: OFK-1.1. Petnenus MHKEHEPHBIX 3a/1a4 ¢ MOMOULBIO
3AKOHOB €CTECTBEHHBIX M TOUHBIX HAYK, MaTEMaTUYECKOTO anrnapara

L2



OIIK-1.2. Ucnosb3yer 0azoBbie 3aKOHb!
€CTECTBEHHBIX M TEXHHUYCCKHUX HAYK, 115l
peLICHMS UHIKCHEPHBIX 3ai1au
NpoecCHOHANBbHON JICSTEILHOCTH B
obnacTH CTpouTeliLCTBA

3uaer: OTIK-1.2. Meronuky onpeneiichus XapakrepucTik
(pusurticcKkero npouecea (SBICHHA), XapakTepHoro Jyuis 00beKTOB
NPOPECCHOHAILHOR ACATENLHOCTH, Ha OCHOBE TEOPETUUECKOTO U
IKCHEPHUMEHTANLHONO UCCAEOBAHNIL, MATEMATHHECKOIO
MOJCHUPOBAHHS

Ymeer: ONK-1.2. Ocywmecreasts B8u100p 0a30BbIX GH3HuecKUX 1
XHMUUCCKUX 32KOHOB U1 PELICHUS 3a1a4 NpodeccHoHanbHOM
JICHTCILHOCTH

Umeer nagsicn: ONK-1.2. Knaccuduraupu Gu3nuecknx 1 XUMHUUYECKUX
MPOLECCOB, NPOTCKAOMX Ha 00bEKTE 1podQeccHOHaNbHOM
JIeSTENBHOCTH

OITK-1.3. TIpumenser MarteMaTHuecKuii
arnapar aJist peuieHms zajaaq
npoeccUOHaNILHOK IeATebLHOCTH

Snacr: ONK-1.3. HpuHumns npuMeHcHus MaTeMaTHUecKoro arapara
JUISL petieHus 3ajay npodeccuoHaisHoOl 1esTesibHOCTH

Ymeer: ONK-1.3. Hpeacrapnsts 0azosbie s npodeccHoHanbLHOM
chepbl PU3HHECKHUE NPOLECCHE ¥ SBACHNS B BHJIE MATEMATUHECKUN
ypaBHeHUi

Wmeer naepiku: OIMK-1.3. Pewiennsa nikeHepHo-reomeTpuueckux
3ajaq rpaduueckimuy crniocodbamu

Mudopmanus o BuisIBICHHM PE3YSILTATOB OCBOCHHS JAMCLMITIMHbBI NPEICTABNCHA B (DOH/IC OLEHOUHBIX CPEACTB M0
aucumunarne. Hacriopr GOC npepcrasnen s pasaene 4 PHIL

[Mpumeuanue: POC pazpadbarsizaeres kak nprioxenme k PTL B coorserersnn ¢ Honowennem o GOC,
YTBEPIKACHHDIM JIOKAIILHLIM HOPMATUBHBIM 2KTOM.




3. COAEPWABUE JMCUUTIVIVHDBE

3.1. Tembl yueOHOH FHCHHMIINTIbLI (JICKIHOHHBIC 3AUNTHS)
Tabauua 3.1 Tembl JIeKHUOHHBIX 3aHSTHH

Konuuectpo vacos no popmam
o0yueHus

Haumenosarive KonT. paG Cam. pabd

paznena Tema v COACPIKAHUC JICKUMOHHOIO
JACUMITIMHbI 3AHA-THS
(MO-nynst)

Ne n/n

3aovuHas

U} OYH.-3a04Hasd
o2 | OYH.-3a04Hasd

| OUHasg
~| O4yHadg

1 2 3

(=)

o | 3a04Has

[lepsas rpynna ounast popma (I cemectp), 3a04Han
nepuoaa popma (1 cemecrp)

aTTecTaAnHK
(3k3amen)

OcHOBHBIE TTOHATHS |OCHOBHDBIC 3aKOHbLI U IOHITUS XMMKU.
U 3aKOHbI XHMHH., DKBUBANCHT. XUMHUCCKHC (POPMDbI
OKBUBAJICHT. CYLUCCTBOBAHMUSI MATCPHU, XUMHUECKME
peaxuuun. Gopmyiibiible ¢anHUi (DE)
sewecTsa. Koauuecrso pewecrsa.
MounsipHas macca MEeMEeHTa, BEIEeCTsa,
MOJIsIpHBIH 00bem razoobpasnoro
pewiecTsa. Creneth OKUCHEHUS.
Dkpusanent seiectsa. Yucno
aksupasieHTHOCTH (Z(B)). Onpenenenve
Z(B) B peakumsix oOmena,

(8]
[N)

[N
2

Xumuueckas 1-H 3aKOH TEPMOIMHAMUKH.
TEPMOMHAMHKKA. Tepmoxumns.Tipenmer xumuueckoii
TCPMOAMHAMUKH. TePMOJIMHAMMUSCKAS
CUCTEMa, OKPYIKAIOWas cpelia, Xapakrep
B3aUMOACHCTRUS MEIK/LY HUMU.

CoCTOs HHE CUCTEMBbIL, (1ADAMETPDI
CO-CTOSIHMSL. DYHKUMK COCTOSHM.
Buyrpenusis aneprus.
Tepmoaunamuyeckui npotece. Gyuxiumnu
npouecca. Termora. PaGora. Tlepspiii
3AKOH TEPMOANHAMUKM 15
M30JIMPO-BAHHBIX W 33KDbITHIX CUCTCM.

Duranbima cucrembt. [pumenenn

(W)

3 | Xumuueckas 2-i4 3aKOH TePMOJMHAM MKHK.
TEPMOIAMHAMHKA. Durponus.Heobparumbie u obpaTumbic
npoiecehbl. Makpo- 1 MUKPOCQCTOSIHUS
cucTeMbl. Tepmoaunamuyeckas
B3EPOATHOCTD COCTOAHMUS CUCTEMBbI.
Ypasueune bonbumana. DHrponus — mepa
HEYTIOPSIOUEHHOCTH COCTOSHIS CHCTEMbI.
Bropoii 3akon repMosntamMmuKu.
HanpapieniocTh XMMHUECKMX TTPOLECCOB.
Pazosbie pasnosecns. Tperuid 2akon
TEPMOAUHAMUKY, CTanjaprias DHTPOTnS.
7acyeT W3MEHEHMS IHTPONNHY

o




Xumuueckas

Xumnueckas kuneruka.lIpocreie n

KMHETHKA. CnoXHbe peakiuu. Hougrue Mexanusma
Xumunueckoe peakuunu. CKopocTh XMMKWUESCKOM
paBHOBECHE. peakumnu: PaKTOPbL. BIKSIOWME HA
Karanus. CKOPOCTL. 3aK0H ACHCTBYIOIIMX MACC.
Kuunernueckue ypasuenus. Koncranra
CKOPOCTH; PaKTOPhL, BAUAIOUIME HA HEE.
3aBUCHMMOCTL CKOPOCTH XMMUYECKOH
peaxumm o1 Temnepatypsi. Tpasiio
Baur-T'odda. ¥Ypasuenue Apperuyca;
DHEPrUsl AKTUBALMK, AKTUBUPOBAHHBIN
KOMITIEKC, K
Xumuueckas Xumuueckoe 2
KWHETHKA. pagHosecue.Katanus.Karanurinueckue
Xumuueckoe cucTeMbl. ['OMOPeHHBIN, reTeporeHHbIH
paBHOBECHE. karanuz. Karanmsarop. Cyrh 1elicTeus

Karanus.

KATAIM3aTopa. XMMHUECKOC PABHOBECHE,
YCHOBHE XUMMUECKOIO PaBHOBECHS. 3aKOH
JEHCTBYIOIMX Mace 1t 00paTuMoro
npouecca. Kouerawra XuMHUECKOro
PABHOBECHSI JUIst TOMOPCHHOM U
rEeTePOreHHON peakuuii; dakropsl,
Bimsitole Ha Hee. Cmeutenue
XUMHUECKOro pagHopecus. Hpunuun
Jle-Lllarens

PacTeopbl.

Konuenrpaumu. Juccounanns.O0was
XapaKkTepUCTUKa PACTBOPOR.
PacTeopuTesib, PACTBOPCHHOE BEUIECTRO.
Knaceu-(puxanus pacreopos.
PacTBopuMOCTs TBEPILIX BELIECTB,
MUBKOCTEH, rasor. Cnocodsl BhipaKeHus
COCTaBa pacTBOPOB: MaccoRast Jios,
MOJISIpHAs 100151, MOJisipHas
KOHLICHTPA-1Usl, MOSIpHAst KOHUCHTPaUUst
IKBUBAJICHTOB, MOJIILHAS KOHUEHTPALHA.
3aKOH IKRU-BANICHTOB JUISl PACTBOPOB.
Teopus obpaszosanus p

PacTBopbi.

Iikana pH. Pacuer peakuun

cpeibl. Monnoe npousseaeHme Bo/ibl.
Boaopoansii 1 rupoKCHIILHBIH
nokazarenu. Ltkana pH. Pacuer pH
DACTBOPOB CHABHBIX K c/1a0bIX KMCIOT W

ocHoBanui. KHCHOTHO-0CHOBHbLIE
ungmkaropil. F'aponus coneit. @axropst,
BIMSIOUME Ha rruapodivs. Tuiponns conei
N0 KATHOHY, 1O aHWONY, HOAHbLIHR
FHPOSINS.

PacTBopbi.

KonnurarupHsie cBOHCTRA
pacrsopor.Kojnurarugible cBOHCTBa
PACTBOPOB HEMNEKTPONMTOB. 3akoH Payns
u ero cneacTBus. JeMoc. 0CMOTHUECKOE
jpapriienue. 3akon Bawr-Toda.
Konnurarusheie csoiicTsa pac-rBOpos
MEKTPOANTOR. H30TOHHUECKNH
KOppuipenT.

b2
o

2
[\

W
2
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DNEKTPOXMMHUECKHE
MPOLIECCHI.

[Tousirue snexrpona. ¥YpasieHue
Hephera. DnexTpoxumMuieckue cUcTeMbi.
OcobBEHHOCTH HNEKTPOXUMHUUECKNX
npoueccoB. MonHo-MeTannuyeckmii
WeKTPod. BO3HMKHOBEHKE ABOMHOIO
WICKTPUULCKOTO CIIOSI HA FpaHuue
HREKTPOA-IICKTPOANT. PaBroBechbii
WICKTPOAHBIA HOTCHUMAN. Y paBHEeHUE
Hepucra. TasoBble 2ieKTpoabl.
Boaopoanbiid anekrpos. KuenopoaHsii
aexTpos CTanjaapTHblid 1eKTPOAHbINA
NOTCHUMAN. DHEKTPOXMMUUECCKUN psijL
Hanps

88

(3]

DNeKTPOXUMHUECKHE
MPOLIECCHI.

[lansBaunyeckuit ytement. Pacuer

DAC Tanbpanyueckuii snement. DiaemMenT

Hanuousi-Akobu. Karonubiii npouece,
AHOJHLIN fipouece, TOKOOOPasytoLas
peakuns. CXema MNICKTPOXMMUHECKOH
yenu. TepmMoauHaMmnKa ranbBaHuyeckoro
aemenTa. HIC ranbpaniueckoro
MIEMCHTA.

11

DNEeKTPOXMMHUUECKHE
NpoOLECChI.

Kopposust metasinos. Kopposus meTaiios.
Xumuueckas Koppozus.
DACKTPOXHMHUUECKAS KOPPO3US METAJLIOB
u ycaoust ee nporekanus. Cxema KiTD.
Katoanpiii 1 aHoiHbIHA 1POHECces.
OKrueanTenn-1enossipu3aTopbl. Yciosus
NPOTCKaHMs KOPPOIMH METAUIOB ¢
KHCIOPOAHON 1 BOJIOPOUHON
Jenojsapusaieit. 3ammra MeTajljioB ot
Kopposuu. Jleruposanue. 3amuTHbIC
MOKPBITHS: HEMETAILIHUECKHC,
METAJUIHUCCKHE (AaHOAHbBIC,

n

2

UTOIro
IlepBas rpynmna
nepuoaa
ATTeCTAI MM
(IK3amen)

16

16

32

Bropas rpyumna
nepuoja
aTrecTauum (3a4er)

ounas popma (I cemecrp), 390UHAH
thopma (2 cemectp)

Mlaemicaomr: oo o,

el

T

s
Ymsruerune Bojibi. Karnouurny,
annonnTeLOOWas XapakrepucTika
npupoarsix Boa. AKectkocts Bojbl. Buapl
HECTKOCTH: KapOoHaTiasl,
Hekapbonarnas. Eannmust uamepenus
WECTKOCTH. Y MArdeHne pObl. Mero/ibl
YMATYEHUA: TePMUUCCKIMI 1 pearcHTHble
METO/ibI (M3BECTKOBAHMS,
COOBO-M3BECTKOBLIN. (hocharHbiii),
JOCTOMHCTRA M HeoCTaTKY. MeToj
uonnoro odmena. Mouwrii, Karnonurs,
annonuTsl. Peakiun odMena noHos
KaTroHuTa (am

N




o

Hucnepcnsie
CUCTEMbI

Hucniepenbie cucremet, kiaccnpukaums,
nojnyueHue. QuiHKo-XuMHUYeCKre
CBOMCTBA JMCTICPCHBIX CUCTEM.
HMosepxHocTias dHeprus, HOBEPXHOCTHOEL
narspkenne. Aycopbuuma. HAB.
Omrrpueckye CBOHCTBA JUCTICPCHBIX
cucreM. Jucnepensic cucremsl.
Oco0EHHOCTH BBICOKOMCTIEPCHBIX
cucrem. Knaccudnkaums nucnepcHbix
CHCTEM 110 pazmMepam HactTuil AMCHEPCHOM
(pazbl, MO arperarioMy CoOCTOSHUIO
JUcniepctoi azbi ¥ AUCTIEPCUOHHOMN
Cpebl, 110 CTENCHU B3aUMOICHCTBUS
HACTULL IMCTIEPCHON (pasnbt U
JIMCTIEPCHOHHON Ccpe/ibi. | ek 1 30014,
MeTO/ibl ONYHEHUS AMCHEPCHBIX CUCTEM.
DU3NKO-XUMHUECKME CBONCTRA
JINCNEPCHBIX CH

A

OCHOBBLI XHMUWH
BSDKYLUMX BCLUCCTB.
CunnkarHbie
CTPOUTEIbHbIE
mMarepualibl

Obuine PH3MKO-XMMHUUICCKIE CBONCTRA
BSUKYLIMX BEILECTB B MX Kkiaccupurkaums.
Bozaywsble BOKYLHE BEECTRA.
FuApaBInicckue BKYUIME BEIECTRA.
Koppozus Gerona n Meto/is! 3aturhl o1
KOPPO3UU.DPHINKO-XUMUUECKHE OCHOBLI
CTEKIIOOGPAZHOTO COCTOs M.
Cunukarnoe crexio. Curaiibl.
ITpupoanoe CHIKaTHOE Chiphe.
Kepamuucckue marepuaint.
Knaccuduraums n crnocobbt noayuenus.
Kepamuueckue marepuansl. OrueynopHbie
marepuaiibl. O0uHe GHIMKO-XUMHUUIECKHE
CROMCTBA BHKYUIMX BCIHECTR M KX
wiaccuduraims. Bo3ayinse BoKyLme
pewectsa. Bosjyiunas ussects.
I'uncormbie BsKyime Bet

4

I

Boicokomosie KYJUSIDH
bIC COCIMHCHWS B
CTPOUTEIILCTBE

OCHOBHbIC OHATHSI XUMUN
BBLICOKOMOUICKYJISIPHBIN COCUMHCHUN.
Crpyktypa 1 cBOMCTBA NONIMMEPOB. Bu/ibi
NOJIAMEPOB, NIPUMCHAEMbIX B
CTPOUTENLCTBE.(ICHOBHBIC MOHATHS
XHMHHM BBICOKOMOJICKYJISIPHBIX
coennneHui. Knaccuuraums, Crpykrypa

wn

1 ceoucTBa nosiumepos. CriocoObl
nosyuenus nonumepos. Jdecrpykuus
NOJHMEPOB, €€ OCHOBHBLIC BH/IbLI.
Fnactmacent. Bujibl noaumepos,
NPUMEHSICMBIX B CTPOUTENBLCTRE.
Hosmmepribic 406aBin B OeToMbL.

UTOrO

Bropast rpynna
nepuoxa
arrecraumu (3aver)

16

t

Hroro

32

10

32

3.2, ﬂpau«’mt:ecame M CCMEHAPCKEC SAHMTHH B X COACHKANUE

Tabnuua 3.2 Tembl npakTHiIecKux 3ansTHii

Haumenosanue

Konuuecreo vacos no gopmam
00yueHus

Konr. pa6 Cam. pad




N 11/ pazjena Tema n coepmanue NPaKTHIECKOro E E
JUCUMINITHHbI BAHSTHS T =
(MO-ayJist) = 8 g g
= & T = g T
S|l 2| % | | = 5
2|32 | & | 33| 8§
1 2 K 4 5 6 7 3 9
[leppan rpynna ounas opma (1 cemecrp), 3a0uHast
HepuoJa hopma (1 cemecrp)
ATTECTAHM
(px3amen)
1| OcHoBHblie noHsTHsE |OCHOBHBIC 3aKOHB! 1 NOHSITHS XNHMMUK. 2 2 3
¥ 3aKOHbI XMMHM. Kitacehl HCOPraHWueCKHN COCAMHEHUH,
DKBMBaJICHT. HOMEHKaTYpa. CTencHs OKUCHeHUS.
OKMCIIM-TENILHO-BOCCTAHOBUTCIIBHBIC
peakuuy. Moasiprast macca. Kosvuecreo
BELIECTRA.
21 OcHoBHbie NOHSITHS | DKBHUBaANEHT. DOpMYyJibHAS €IMHULIA. 2 2 3
M 3aKOHbI XMMUU. DKBUBAICHT ICMEHTA B COSIMHEHNH,
DKBHBAJICHT. IKBURAJICHTBI COCJIMHCHME PA3IIMUHBIX
KIAacCOB. HUCa0 IKBUBAIICHTHOCTH.
Onpesenctme Ynuelia YKBUBAICHTHOCTH
COCMHEHMS], YHacTRYIOero 8 00MEeHHOR
M OKMCIHTENbHO-BOCCTAHOBUTENLHOM
peakuun. Konmuecreo semecrsa
DKBUBANECHTOB. AJUIMTHBHOCTE MOJISPHOW
Maccehbl dKBUBANICHTOB. Pacuerst 110 3akony
3KBUBAJICHTOR.
3 | Xumuueckas TepmojtiHaMUiecKie pacteThbl. 2 2 3
TEPMOAMHAMHKA OnpeencHue TenoseiX apekron
peakumu. PacueTst snransrnii
o0pazoBaHus BCHIECTB NPH U3BECTHOM
reruiopem ddhderre peakumu. Pacuer
MIMEHEHMS IHTPOIMY B XOJIC PeaKiiuK 1
npu PazoBbIX MPEBPALICHHSX.
OnpeneneHne HaNparIeHHOCTH
XMMHUECKUX IPOLECCOB M BEPOSTHOCTH
NPOTEKAHHUS XMMHUCCKOW PEaKLMK B
3aBUCHMOCTH OT TEMIIEPATYPhbI.
41 Xumunueckas XUMHUECKas KWHETHKA U PaBHOBECHE. 2 2 3
KUHETHUKA. lpumenenue 3akona JeHCTBYIOUMX Mace
Xumuueckoe JUTSE pacieTa CKOPOCTEeH XUMHUECKMX
et it e
pearenToB v npojykTon. Pacuers no
npasuity Bawr-I'odda. 3akon
JCHCTBYIOLIMX MACC /IS FTOMOPCHHBIX
PETEPOreHHbIX PEAKUKME JIi5 COCTOSAHMS
pasrogecus. TlpumeneHue npuHuuna
Je-tHarense st onpeiencHms cMelueHms
PABHOBECHS 11PH M3MEHCHWU YCAOBUH
npouecca. Pacyer pagHo
5|PacTeops! Konuenrpaupu. Pacuetrst peakuuu 2 2 3

cpeani.Pacuerst paznuunbix cnocodon
BLIPAMKECHUS KOHUCHTPALMH PACTBOPOR.
Cocrasiienne ypasieHui peakimii
JHCCOUHaIMH COCIUHCHUM PA3IHYHBLIX
KHACCOB M YPaBHEHMH peakumii ruiposinza
codiel. Jluccoumnaums cuiibHbiX W cnabiix
anexTpoanTon. Pacuerst seanuuns pH B
PAacTBOPAX KUCIHOT H OCHOBAHUWU.




6 [DnexTpoxumueckue | DACKTPOXHMHUECKHE IIPOLECChE. 2 2 3
MPOLIECChI DACKTPOAHBIN HOTCHUMAN
MOHHO-METASUIHUYECCKUX M Fa30BbIX
MEKTPooB. Y pasueHue Hephera, Pacuer
DJC rajibBaHUUECKHX YIECMEHTOB.
CocTapiieHKe rajibBaHNHMCCKUX
IE-MEHTOR ¥ WICKTPOHBIX MPOLIECCOB.
T|2nexrpoxumuucckue |Kopposus meramion. Onipesenerue 2 2 2
NpoLECChI BO3MOMHOCTH NPOTEKAHNS KOPPO3HY
MeTadia B 3aanHbix yeniosuix. Cnocobn
3AUMTBL METASUIOB OT KOPPO3UK.
UTOro 14 14 20
Iieprasi rpynna
nepHosa
aTTecTanuu
(3k3amen)
Bropan rpynua ounan gopma (2 cemertp), 3a0Unas
nepuoaa hopma (2 cemectp)
aTrecTanmMy (3auer)
1 1 XumMusg BoOibl JKecTkOCTh BOMABI Y1 METO/IbI €€ 2 2 4
yerpanenus. KecTkocTs BoAbl. MeTojibi
YMSATUEHUs! BOJIbI. PacueTnl sKECTKOCTH
BO/ibl, MACCHI PACTBOPCHHBIX CONel B
goJe. PacueThl mace pearchon,
HEOOXOMMBIX JUISI YMSITHEHUSE BOJIbL.
Konnoxeuym 1o reme «KectkocTs BObI W
METO/Ibl €€ YCTPAHCH S,
2| ducneperbie OnpeneneHue noporos KOaryJsiiumu 2 2 4
CHUCTCMBI rupodGodHpx zonei. [iucnepevie
cucrembl. Knaccuduraisn, Meroabi
nojiyteHus ¥ caoicrea. CrpocHme YacTuil
quenepcHoi Qasbl ruapo@oOHBIR 301,
Cocrapnenue GopMyn My
ruapopoOHLIX 30s1eH. Y CToRuMBOCTS 1
KOArYJISHIMST KOJITOMIHBIX CHCTEM,
3| ducnepcHbie OnpeneneHure noporos KoaryJisuun 2 2 4
CUCTEMBI ruapododHBIX 305eil.Onpeaenenve
MOPOroR KOarysistinu rujipododrbix
sonei. Kosuokpuym no reme
«JiucnepeHsie cucTembi».
410cHOBBI XUMMU XuMus BSOKYLIMN 2 2 2
BILARYUIMX BCLUCCTE. Md |UI)WHJTUB.l.)()'ﬁ,‘lyil!|H)l\.‘ BAKYHIMC
CunukarHbie marepualivl. Cuipbe, nonyueH1e v
CTPOUTEIbHbIC TBEPACHHUE BOAYILHON W3BECTH,
matepualibl THINCOBBIX M MarHE3MaibHLIX BIOKYILIMX.
Perenue ranau. INuapasnuucckue
BSDICY LIMC MaTepualibl. Coipbe, NojiyucHue
M TBEP/ICHUE TITMHO3CMHUCTONO 1
MOPTHAHJALCMCHTOR, THIPABIMYECKON
wipectTu. Perene sanad. Konnokpuym 1o
TemMe «XHMHS BOKYILHX MaTepraiony.
HUTOIO 8 8 14
Bropas rpyuua
nepHoka
arrecrammny (3ayer)
HToro 22 22 34

3.3. JlaGoparopHbiii HPAKTHKYM H €10 COALPIKANMe



Tabauua 3.3 Tembl nabopatopHbix pabot

Konuuecrso uacoB no gpopmam
obyueHus
Hanmenopanue Kowr. pad Cam. pab
o s pazaena Tema n copepra e naboparopHoit § 2
JMCLMTITHHbI pPadOTH! = =
Q = Q =
(MO-nysis) b 8 = o 5 g
< ', 5 < . T
S|l Z |81z | 2] 8
O @] ™ ] o ™
1 2 3 4 5 6 7 8 9
IlepBas rpynmna ouHas gopma (I ceviectp), 3a04uHAN
nepuoja popma (1 cemecrp)
aTTecTAUMH
(dK3amen)
1{ OcHoeHble nousTus [OnpeseneHue cojepuranns 2 2 2 3
3aKOHbI XUMUH. KPHCTAIIMBRLMOHHOK BO/bI B
JKBUBAECHT. Kpucraornapare kapoonara
Harpus.OCBOCHUE HIPHEMA B3BEILIMBAHMSL,
METOMd KMCAOTHO-0CHOBHOIO THTPOBAHHS.
Pacuersl ¢ MCronbL30BaHUCM 3aK0HA
IKBUBAJICHTOR.
2| OcHoBHble noHaTH {ONpeAciicHne MOJISPHONR MACCHI 2 2 2 3
M 3aKOHbI XMMMUH. HKBUBAJICHTOR NPOCTOTO BCUISCTBA.
DKBHUBAJICHT. DKCHEPUMEHTANBHOE ONPEICicHUe
MOJISIPHOM MacCChi 3KBUBAIEHTOBR
ATIOMUHUS METO-IOM BLITCCHEHUS
BOAOPOA w3 kucaoTel. Hpumenenue
3AKOHA IKBHBAICHTOB B pacyerax.
3| Xumnueckas OupencneHne HTaNbLIU PacTBOPEHMs 2 2 3
TEPMOIMHAMMKA COMM. DKCHEPHMEHTANILHOE ONpelie/ieHure
SHTANBIMK PACTBOPCHUS COIM METOLOM
KaJIOpPUMETPHIt. 3aKPEIICHUE TIOHSITUS
IHTAIBITUM.
41 Xumuueckast Onpeae/ieHHE 3aBHCUMOCTH CKOPOCTH 2 2 2 3
KMHETHKA XMUMUHECKOH peakiliii 0T KOHUSHTPaUK
pearcHToR. JKCHEePUMEHTAILHOE
ONPENCIHCHNE 3aBUCHMOCTH
OTHOCUTENLHOM CKOPOCTH XMMUUSCKOH
PEAKLMH OT KOHLECHTPALUK PeareHToB.
5| Xumuueckas OnpeaenieHue 3aBUCHMOCTH CKOPOCTH 2 2 4 3
KMHETHKA PEAKLM OT TCMIICPATYPbI.
JKCTIEpUMEeHTANBLHOE ONpEAeicHUE
3aBUCUMOCTH CKOPOCTH PEaKLMK OT
temrieparypbl. lipumencrnue npasuna
Bawr-Todpa s pacuera ckopoctu
peaKiyy B 3aBUCHMOCTH OT TCMIICPATYPbi.
6 | XumMmuueckoe CMELICHUE XMMUUCCKOTO PDABHOBECUS. 2 2 3
paBHOBECHE DKCTIEPUMEHTAILHOE CMEUICHHE
XHMHHMECKOr0 PABHOBSCHS TPH
W3MEHEHUMH PABHOBCC-HBIX KOHLIEHTPaUMH
pearcHToB U npoayKTos. Hpumenenne
npurumna Jle-Ilarense s onpeaencring
HAITPABACHUS CMEUICHUS XUMHUCCKOTO
paBHOBECHSI.




7|PactBopbI. [Mpurotosnenne 2 2 2
pacreopor.llpurorosnenne pacTsopa
3a1aHHON KOHLUCHTPALMH 13
KOHLEHTPHPOBAHHOTO PacTBOpa.
Onpejenedue KOHUCHTPAUMH KPENKOro
PACTBOPA C MOMOLIBIO apeOMETpa.
Pazbasnenue pacTBOPoOB.
§|Pacreopsl. OnpeaeneHne MoJIipHOi Macen 2 2 2 3
IKBUBAIICHTOB CHOMIHOIO
gewectTra. Onpeie/icHue MOJISPHOH Macehb
DKBUBANCHTOB HEU3RCCTHONW KHUCIIOTH
METOLOM THUTpoBatus. Pacuer ¢
MCMONIL30BAHUEM 32KOHA HKBUBAJICHTOB.
9|PacTBOpb!. Onpenenerne pH pacteopos ¢ nomouibto 2 2
unaunkaropos.Cnpencienue pH
pacTBOPOR KUCIIOT ¥ OCHOBAHUHN ¢
NOMOLUBIO PA3IMHHLIX MHAMKATOPORB.
CpaBtie-Hue HOAYUCHHBIX BEIMYMH ¢
PaCUETHBLIMM.
10 [2nekrpoxumuueckue |Kopposus merannos.Habmonenue 2 2
npoueccsl. MPOLIECCOB KOPPO3MH METAIIOB B
3ABUCHMOCTH OT PA3THUHBLIX YCIOBUH
HAXOKACHUS . AKTUBALMS KOPPO3HUH.
3aUUTHLIC METAMUCCKME TTOKPBITHSE.
CocrapiicHue KOPPOZHOHHBIX MIEMEHTOR ¢
BICKTPOLHBIX FIPOIECCOB.
UTOYO 20 10 | 20 23
Hepras rpynmna
NePHO/IA
aTrTecTaumm
(3x3amen)
Bropas rpynna ounnas gopma (2 cemecyp), 3a0uHasN
nepHoxa fhopma (2 cemecrp)
arrecranuu (3a%er)
1 |OcHOBBLI XHMUK CuiMkarHbiid MOY L WHAKOTO CTEKIIA. 2 2 2 3
BSDKYLMX BewecTs.  |MeTojoM KHCIHOTHO-0CHOBHOIO
CunukarHbie TUTPOBAHMSA OMNPCACHOT CUNMKATHBIN
CTPOMTEIIbHbIC MOAYJb HMKOTO CTEKIIA.
marepuabi
2| Xumus Boabl Onpenenenue :KecTKoCTH Bosibl. Metoaom | 2 2 2 3
TPUIOHOMETPUUECKOTO THTPOBAHMS
ONPEACISHETCS 00IAs KECTKOCTS BO/IbI.
MeTooM KHCIOTHO-OCHOBHOTO
TUTPOBAHMS ONPEACHsSCTeS KapOoHaTHAS
WECTKOCTD BOJIbI.
3| Aucnepcubie ACopOLMs YKCYCHOM KHCHOTBI HA Yivie. 2 3 2 3
CHCTEMbI [Tpopoaures oripesenenue apcopOuuu
YKCYCHOM KMCHOTH HA aKTMBUPOBAHHOM
yrie. Onpenensercs uHaMmuieckas
EMKOCTb.
41OcHOBbBI XUMUHK Onpepenienne copepxanus OKCHIOR 2 3 2 3
BSDKYLLMX BEILECTB.  [KalbUus v MarHus B mesie. Oupeaenaercs
Cunukaruple cymmapHoe cosiepanne kapbonaron
CTPOMTENbHbIC KaJIBLLMSI W MArHUs B MENIC.
MaTepualibl
UTOIro 8 10 8 12
Bropas rpynna
nepuoesa

aTrecTanuu (3a4er)




Hroro

EX

| 20 | 28 |

[ 35 |

3.4. Kypcosoii npoext (pabora) n ero XapaKrepucruka

He

MPEAYCMOTPEHO.

3.5. 'MuauBuayaibHoe 3a/jaiie H ero XapakTepreTHKa

Tabnuua 3.5 Tembl HHANBUIYATLHBIX 3818 HIWH

Konuuecrso wacos no popmam

o0yueHus
Kour. pad Cam. pad
. . o =
Ne n/n Fema uH M BKHYATLHOTO 381aus e s
: :
& = < 2
= o ox} = 4y T
< i o < F T
T T 2 = = 2
(®) o c‘{?v o (©] ch
1 2 3 4 5 ) 6 7
Hepnas rpynna nepuosa arrectauyy (3K3aMen) - 0Ynas
dopma (1 cemectp), 3a0unas popma (1 cemectp)
1 IMnausuayaisioe saganue " XuMu4Heckas TepMoinHaMmuKa. 7 14
) )
Xumuueckasi kuueTuka'. bojiee noaHoe noHUMaHKe 3aKOHOB
XUMMKHYECKOH TEPMOAHHAMHUKY M KMHETHKH, HOJIYUCHWE HABBIKOB
B pacueTe TErIOBbIX 3PPEKTOBR, ONPEACACHUY HANPARICHHOCTH
XHUMHYECKUX TMPOLIECCOB, AaHAN3E PLaKIiOHHON crocoOHocTu
BELLECTB, OMPEALIICHHH CKOPOCTH PEAKIMM, PACULSTE KOHCTAHTbI
PaBHOBECHS, PABHOBECHBIX KOHLCHTPALMH PearcHTOB u
NPOAYKTOB.
HUTOT'O 7 14
Mepsast rpynna gepuoia arrectanuy (K3amen)
Bropas rpynna nepuo/ia arrectanuu (3a4er) - ounan Gpopma
(2 cemectp), 3aounast popma (2 cemectp)
X uMus By X matepuaion. Petenie npakriucckux 6 Ii2
Y
pacHeTHLIX 3anau 1o TeMe "BspKyme setecrsa’.
HTOIro 6 12
Bropas rpynna nepuoja arvecrannn (329er)
Hroro 13 26




4. BOIABJAEHME PE3YJIBTATOB OCBOEHWA AUCHHANAMHBI

4.1. Tacmopt Goupa ouenounbix cpeacts (POC) wo puenunmne
Tabnuua 4.1 - Iacnopr ponaa ouenounnix cpesicts (POC) no gueumnninbe
Ne HaumeHoparnue . . _ KO
Texnonorus Bun arrecraymu Bujipt zaustuit | Gpopmupyembix
n/m | OUEHOYHOro CpecTBa o N
KOMTMETEHUMH
1 2 3 4 5 6
1 [3kzameHaumonHbie Tpaauumontas TpomexyTounas 3auer, Drzamen  |OTIK-1.1.,
Ounersbl o0pazoBaTenbHas arrecraims OIK-1.3.
TEXHOIOTMsI
2 |KontponbHas pabora |Tpaauimonnas Texywmii konrpons  |Konrponshas, OlK-1.1.,,
obpazosartesibHas CPC OFIK-1.3.,
TEXHOJIOI U OIlK-1.2
3 |Komioksuym Tpanuumontas Tekyiunh KOHTposib Upaxrnueckne  |OIMK-1.1.,
obpaszoBaresibHas ONK-1.3.
TEXHOIOTUS
4 | Hoxnan, coobuwenue | Tpaauumonas Texywmit konrpons  Jlexuun OlK-1.1.,
obpaszoparesbHas OlK-1.3.
TEXHOJOI M3
5 |[oprdosnuo Unpopmaumontio-ko | Texymmii kontpoas  |[JlaGoparopusie  [OTIK-1.1.,
MMYHUKAUHOHHAs OIK-1.3.
ofpaszosareibHas
TEXHOJIOrM
6 |Tpenaxep Hudopmanpontio-ko |Texyuwmit kourpons  |CPC OJIK-1.1.,
MMYHUKALMKOHHAS OfiK-1.2.,
odpasoBarebHas OlK-1.3.
TEXHONOTUS
7 |Tect Mudopmatmonno-ko {Tekywmii konrpoas  [CPC OIK-1.1.,
MMYHUKaLHOHHAS OrIK-1.2.,
o0pasoBarenbhas OIK-1.3.
TEXHOJOr M
8 [PazHOypoBHEBbIE Tpaanimonnas Texywnit konrpons  |CPC OHK-1.1.,
3a/1a4uy M 3aaHKs obpasosareibias OlK-1.2.,
TEXHOJIOTHS O6K-1.3.

4.2 Bonpochl K sx3ameny (3a4ery)

razoobpazHoro peuiecrsa.

|. GopmynbHble evHuibl BewecTsa. Koanueciso seiuecna. Moutspras macca Belecrsa. MounstpHbiii 00bem

2. DKBUBAICHT BELIECTBA. DKBUBAICHTHOEC YHCI0. FKBUBAICHT BELICCTBA. DKBHBANCHTHOE Ynci0. KoanuecTso
BELLECTBA DKBUBANECHTOB. MoJisipuas macca HKkpuBanetTos.. Monsphbiii 00beM YKBUBANIEHTOB ra3000pasHOro
BELLECTRA.

(%)

(UL N

(=T I @)

9. Tennora u pabora.

. Mpeamer xuMuueckoi TepmMoanHaMUKY

10. INepBblii 3aKOH TEPMOAKHAMUKM.

. Cocrosanue cucrempl. TepMOMHAMULYCCKIE HapaMETPbl

. DYHKUMH COCTOSIHUS CUCTEMDbL, (DYHKLMK TIpoiiecca
. BHyTpenHsist aneprus

. Tepmonnuamuueckue npouccent (p=const, V= const, T= const, p. 1= const, V., = const).

11. nepBbIFl 3aKOH TCPMOAMHAMMKHI JIUISE PABIMMEBIX HPOUCCCOB. HTAJILIMS CUCTEMD.

12. Terooii a(hdexT peaxnmu. 3akon ecca.

13. C'l”ﬂl’ljl'dp'l'l-lﬂfl DHTAJILITNS ()6!)2!’3()532[“!45! NUMHYCCKOVO COCAHMHCHMS.

“ TCpMOle/I HAMMWYCCKAsl CUCTCMA. ()pr'}l(ﬂl()ll.ll]ﬂ cpena. Brie cucrem (M'%OJ]HPOBEIHHbl’;l. BaKPbIThIE, OTKpr'I‘blC).




14.

BTopoii 3aK0H TepMOnHAMUKH

15. .OHrponus.

16. I3MEHEHUS SHTPOITMK B H30JMPOBAHHON W 3aKPBLITON crcTemax

17. Ypasuenue bosnbimana.

18. Tperuii zakon repmopmuHamuicy. CTanaapruas JHTporius.

19. M3mMeHeHue 31Tponum B XUMKUCCKOH Peakiliu.

20. Dueprus I'nb60ca. Duranbnuitibiii u YHTPONUIHLIA GakTOpBbI.

21. Oueprus I'nb6ca kak kpurepuii HANPABACHHOCTH XHMHUUCCKUX MPOLECCOR.
22. .BnausHue temneparypbl Ha HANPABICHHUE CAMOTIPOM3BONBLHOTO NpoLecca

23. Pacuer snTponiuu dazosoro nepexona

24. IlpocTble u ciioxkHbie peakimun. Mexannsm XHMHICCKOR peakuuu.

25. CKOPOCTb XUMHUECKOH peakiu

26. M3MeHeHne KOHLICHTPaLKi peareHToB U MPOAYKTOB B XOJIE PEaKUMM.

27. MaKkTopbl, BAMSIOLLME HA CKOPOCTEL PeaKLmy.

28. 3aBUCUMOCTb CKOPOCTH PEAKIHK OT NMPUPOLLI PearupylonX BELIECTS.

29. Topsaaok ¥ MONIEKYASPHOCTS peakuny. [pruiniibl HeCoBnasCHUS.

30. [OMOreHHbIC 1 reTeporeHHbIC PEaKIyM.

31. 3aKkoH ASHCTBYIOLIMX MACC JJisi 4) TOMOTCHHBIX PEaKUmMii; 0) reTepOreHHbIX PEaKLMiA.
32. 3aBUCHMOCTL CKOPOCTH peakiiiy o1 Temneparypsl. [lpasuno Banr-I'odda. Y pasrenue Appenuyca.
33. DOueprus aktuBauru. M3ameHeHne suepruy o KOOPAMHATE Peakmm.

34. 3aBucHMOCTb CKOPOCTH peakumn o1 Temneparypst. Hpasuno Baur-I'odda. Ypasneune Appenuyca.
35. CnocoObl BLIpaKEeHHsT KOHUCHTPALIMHK PACTROPOB

36. Ilepepacuer KoHEHTpALM.

37. Ulkana pH. HMounoe nponseencHne soab.

38. Pacuer peakiiiu cpejibi PACTEOPOB KHCHOT ¥ OCHOBAHMH,

39. [uccoumauust IeKTPOSIMTOB.

40. Crenensb auccoumanuu. Koncranra gucconuauyn.

41. 3akoH pazdasnenus Ocrpanbia.

42. KonuraTtuBHbIC CBOWCTBA PACTROPOB HEMICKTPOIUTOR,

43. TloHwkeHue AaBICHUS Napa PACTBOPUTENS Ha/l pacTBOPOM. 3akon PayJis.

44. ToBblIEHHE TEMIIEPATYPbI KHTICHHS PACTROPA.

45. Tlonmxenme Temneparyphl 3ameps3anus pacTeopa.

46. Ocmoc. Ocuornueckoe pagienue. 3akon Bawr-ogida.

47. KonnuratisHble CBOHCTBA PACTBOPOB MICKTPONUTOB. M30Tonnueckuii kosduument.
48. DNeKTPOXMMHUECKUE CUCTEMbI M MPOLECCHI.

49. HonHomerannmnueckuid anexrpos. JIDC.

50. 3Hak 1 BesinuMHa NOTEHLHAA HIECKTPOJIA.

ST. BOaOpOAHbIN DIIEKTPO/L. Y PABHCHUS! PaBHOBCCHS. PACHCT NOTEHIMAA.

52. CraHpapTHBINA NOTEHLMAT METALTMUYCCKOTO MICKTPOAA

53. Pan HanpsokeHuii MeTalion

54. Ypasuenne Heprcra.

55. Kucnopoaubiit anexrpoji, Ypasrenus pasrosecus. Pacuer noreHumana.

56. NanbBaruyeckuit aement. Cxema 1. DIeKTpo/iibie peakumy,

57. CBsi3b DACKTPUUCCKON U XHMHUCCKON paboTbl.

58. Dnekrpoasrxytuas cuna. Pacuer IJ1C.

59. Dnement Hanuns-Hlxobu.

60. Xumuueckas Koppo3zusl.

61. DnekrpoxumuuecKas Kopposus.

62. Katoaunie v anoiibie npouecesi kopposuu. Cxema KIMD.

63. 3awMra METANIOB OT KOPPO3KU (JICIHPOBAHUE MCTANIOB).

64. 3aiumTa METAIOB OT KOPPO3HK (DNCKTPOXMMIUCCKAS 3aULIUTA - KATOAHAS, NPOTEKTOPHas ).
65. 3aunTa METANIOB OT KOPPO3KH (M3MEHEHHE CRONCTE KOPPOIUOHHON CPe/ibl ).
66. 3awKTa METANJIOB OT KOPPO3UM (PALMOHAILHOL KOHCTPYMPOBAHWE WIACANH).



67. AKTUBATOPbI KOPPO3HHU.

68. Ocpoenue npuemMa B3BCIIMBAHKS, METOAA KHCIIOTHO-OCHOBHOIO TUTPOBarHs. PacueTsbl ¢ HCNONb30BAHUEM
3aKOHa YKBUBAJICHTOB.

69. DKCNEPUMEHTANILHOES ONHPE/ICNICHUE MOJAPHON MACChi HKBUBANICHTOB QJIIOMUHKUS METO-/10M BbITECHEHHUS
BOJOPOAA M3 KMCNOTLE. [ IpuMeHeHne 3aK0na DKBHBAISHTOB B pacueTax.

70. DKCNEPUMEHTAILHOE ONPEALICHHUE IHTAILITHI PACTBOPEHHS COJIM METOJIOM KaJIOPUMETPHU. 3aKpernieHne
HOHSITHS SHTAIUN.

71. DKcnepuMeHTaNLHOE ONPCACACHHE 3aBUCKMOCTH OTHOCUTENBHON CKOPOCTH XMMHHECKONW peakuiu ot
KOHLIEHTPALMK PEareHTos.

72. DKCNepUMEeHTANILHOE OMPEACACHNC 3aBUCHMOCTH CKOPOCTH PeaKLuu OT Temiepatypsl. [lpumenenue npasuna
BauT-I'oda miist pacuera cKOpocTH peakiyy B 3aBUCUMOCTYH OT TEMINEPaTypbl.

73. DKCIECPUMEHTATLHOE CMEILIEHHE XUMHYCCKOPO PABHOBECHS MPH U3MEHCHWM PABHOBEC-HbIX KOHLCHTPALWHI
peareHToB u npoaykTos. Hpumenenue npununna Jie-lilatense uis onpeiesierins HanpapicHus CMELEHUS
XUMHUECKOTO PABHOBCCHSE.

74. Knacehl HeOpraHu4eckux coeAMHernit, HomenkiaTypa. CreneHb OKMCIeHMs!.
OKHCAU-TEABHO-BOCCTAHOBUTEbHBIC peakuinu. Mossiphas macca. KosmuecTso BeliecTsa.

75. DopmynbHas eAMHULA. DKBUBAICHT HEMEHTA B COCAMHCHUH, IKBUBATICHTbI COC/IMHCHUN PA3/IMYHbIX KJIACCOB.
Yueno 9KkBUBANECHTHOCTH. ONPEAS/ICHHE YHCHIA DKBUBAIICHTHOCTH COCJIMHCHMS, YHACTBYIOWEro B OOMEHHON U
OKHUCIIMTEIbHO-BOCCTAHOBHTENLHON peakimi. KonuuecTrO BeIeCTsa dKBUBANICHTOB. AJJIMTUBHOCTL MOJISIPHOM
MaccChbl IKBUBAJIEHTOB. PacueTst 10 3aKOHY HKBHBAICHTOB.

76. Onpeaenerune TerioBbix d(PhexTor peakiiyi. Pactersl aHTalibIMi 00pa3oBaHus BELLECTB MPU W3BECTHOM
TennoBom sdPexre peakumu. Pacuer u3zMeHeHMs DHTPOTIHMK B XOAC PeakUH ¥ NpH (PA30BbIX NPEBPALLECHUSX.
Onpesenerye HANPABICHHOCTH XHMUYCCKUX NTPOLECCOR ¥ BEPOSTHOCTH NPOTEKaHMst XMMHYECKOH peakumu B
3aBUCHMOCTH OT TeMIIECPaTypbl.

77. [lpuMeHeHre 3aKoHa AEHCTBYIOUIMX MACC Ut PACUETa CKOPOCTEH XMMUUSCKHX PEaKilMil, TEKY LIKX
KOHUEHTpaUmii peareHToB 1 npoaykros. Pacuers no npaswity Banr-I'odda. 3akon aelictyowmx mace st
TOMOIEHHBIX U FETEPOreHHbIX PeakLinil JUist cocrosius pagHosecun. Hpumenenre npunuuna Jle-Ulartense qns
OMpeAeseHHs CMELUCHUS PABHOBECHS NPH M3MCHCHHK YCIIOBMIE Ipouecca. Pacuet pasHo.

78. Pacuernl pazanmuHbiX CrocOO0B BLIPAKEHHA KOHUCHTPaUUK pacTBopoB. CocraBieHue ypaBHeHUl peakumii
AUCCOLMALIUY COCAMHEHUN PABIIMUHBIX KITACCOB ¥ YPaBHEHHH peakiuh ruaponnsa coieh. Jluccotmatins CHibHbiX
Y CralbIX DACKTPONUTOR. Pactersi Bestnuunsl pH 8 pacTBopax KUCIOT W OCHOBAIWH.

79. DACKTPOAHDBIH NOTSHUHAN HOHHO-METAIMUCCKHX ¥ Ia30BLIX 20eKTpoaos. Y pasuenune Hepuera. Pacuer D/IC
ranbBaHuyeckux MeMeHTor. COCTARNICHNE ralibBAHMHCCKUX DJ1e-MEHTOB ¥ JJICKTPOAHBIX IPOLECCOB.

80. Onpenenetue BO3MOKHOCTH MPOTSKAHKS KOPPOIMK METAIINA B 3a4aHHbIX yeliosuaX. CriocoObl 3aliuTbi
METAJIOB OT KOPPO3HMHK.

81. bonee nonHoe noHUMaHue 3aKOHOB XUMHUECKOH TEPMOAMHAMUKH ¥ KMHETHKH, MOJYUSHUE HABBLIKOB B pacueTe
TerOBbLIX PDEKTOB, ONPEIENICHUN HANPABACHHOCTH XHMUYECKHX MPOLECCOB, aHAIW3E PEaKLIMOHHOM
CNOCOOHOCTH BEUIECTR, ONPEICACHUH CKOPOCTH PEaKUMM, PacUeTe KOHCTAHTLI PABHOBECUS, PABHOBECHbIX
KOHLEHTPALMI peareHTOB i IpOJLyKTOB.

82. TlpurorossieHue pacTBopa 3aAaHHONR KOHUSHTPALMK W3 KOHUCHTpHpoBanuoro pacrsopa. OnpeaeneHue

KOHUCHTPALMH KPENKOro pacTsopa ¢ NOMOLULIO apeoMeTpa. PazdapiieHne pacrBopos.

83. DKerepuMeHTaNLHOE ONPEACACHUE MOJSIPHOH MACCHE DKRUBATICHTOB aIIOMMHMS METO-A0M BLITECHEHUS
BOAOPOJA H3 KMCJIOTbL. [IpUMEeHEHne 3aK0Ha DKBUBAJICHTOR B pacuerax

84. Onpenenenue pH pacTBoOpoB KUCAOT ¥ OCHOBAHMH C MOMOIBLIO PABIMUHBIX HH/AMKATOPOB. CpaBHe-HUe
NOJYHYEHHBIX BEJUUMH C PACHETHLIMM.

85. HabnroaeHue npoueccos KOPpO3uK METAJNOB B 3ABHCHMOCTH OT PaJIMYHLIX YCIOBHI HAXOMKACHUSL.
AKTUBALMS KOPPO3HH. 3ALUNTHBIE METAUIMUYECKUE NOKPLITUS. COCTABACHKE KOPPOIMOHHBIN 2JIEMECHTOB U
ANEKTPOJHBIX MPOLIECCOB.

86. Yncno DKBUBAIEHTHOCTH.
87. lpumereHre OCHOBHBIX 3aKOHOB XUMMH B KOJTHUYCCTBCHHBIX PactierTax no YPaBHCHUAM PEaKiimi.
88. ITpumereHue 3aK0Ha DKBHBANICHTOR B TCPMOXMMHUCCKUX paccyerax.

89. Paccuernl CK()[)OCTG!;‘I peaxumMm ¥ onpepenenne (hﬂl(’!"OpOB BJIMSIOLEMX HA CKOPOCTDL U CMCLIEHUC XUMHUUYCCKOIO
paBHOBECHSL.

90. PaccueTrnbl KOHUEHTPaILHI PacTBOPOB.
91. DNeKTPOXUMUUECKHE PACHETHI O YPABHEHUSIM Peakiinil.
92. DNEeKTPOXUMHUUECKHE PACHSTDI IO YPABHCHUIM PCAKUKH.



93. IlpuMeHEHHE OCHOBHBIX 3aKOHOB XHMUM B KOJIMHECCTBEHHBIX PACUETAX TI0 YPABHEHHUIM PEaKLMii.

94. Tpumenetne 3aKOHOB TEPMOAMHAMHKH B TEPMOXMMHUYSCKUX paccyerax.

95. Paccuernl ckopocTelt peakiiyn v onpejelienie GakropoB BIMSIOHIMX HA CKOPOCTL U CMELIEHUE XMMUUECKOrO
paBHOBecHs.

Bropast rpynna nepuoja arrecranuy (3auer) - ounas gopma (2 cemectp), 3acunan popma (2 cemectp)
1. Buabl skecTKOCTH BOJbE. EAMHMUbE M3MEPCHUS HECTKOCTH.

2. Knaccumkanms npuposubix BOA MO BETUUMHE HKECTKOCTH U 10 MUHEPATIU3ALIMM,

3. Onpeaenexue kKapOOHATHOM HKECTKOCTH BOJIbL.

4. Metoab! ycTpaHeHust KapOoHATHOW KECTKOCTH: &) TCPMUHECKUI METOJT yMSrueHus BOb1; 6)
COJIOBO-M3BECTKOBbIH METOA; B) M3BCCTKOBLIK MeTO; ') hochaTHnill MeTo.

5. Pacuerbt KECTKOCTH BOAbI M MACChl PEArCHTOB. HEOOXOAMMbBIX [ YMATUCHUs BOJIbI.

6. Meroa nonnoro obmena. IKnaccuduraiys HOHUTOB.

7. AncnepcHbie cucTeMbl. Kiaccupurais QMcnepeHbix CHCTeM MO pa3sMepy 4acTuil IMCHepeHo
¢azbl.ucnepcras ¢asza. Jucnepcronnas cpesa.

8. Kinaccuukauust AUCrepCHbix CUCTEM 110 arperaTHOMY COCTOSHHUIO AMCIEPCHOM (asbl U ANCTIEPCHOHHOR
cpenbl.

9. Knaccudpukaums KOJUIOMAHBIX CUCTEM N0 CTEHEHN B3aUMOACHCTRIS JJUCNICPCHOM (asbl ¢ AMCIIEPCHOHHOIN
cpenoh (MHodgunbHbIC 1 AHOPOOHBIC KOIIOU/IHLIE PACTBOPDI ).

10. Knaccudukauus KOANOMAHBIX CHCTEM NO CTENCHHU B3aMMOACHCTBI HACTHLL IMCIICPCHON (Dazbl MEXKY COOOH.
[lenu v 3001u.

11. MeToab! NoJyUeHUst IUCTHIEPCHBIX CUCTEM.

12. Ornruteckue CBORCTBA ANCTIEPCHBIX CUCTEM.

13. TloBepXHOCTHAS IHEPIHs, HOBEPXHOCTHOC HATSHKECHUE.

14. AncopOuwms. [TAB. Hpiumencnue [TAB B crpounrenneree.

15. Konnounanbie pactopbl. CTPOCHUE KOTOWIHBIX HaCTHL THAPOPOOHBIX 3016H.
16. YCTOHUMBOCTE M KOAryJIsiUUs KOMOMAHLIX cucTtem. Buast yeroliunsoctu. [paeuno Wynvue-lapay.
17. @akropbl, BAUSIOLWIKME HA YCTOHUMBOCTL M KOAVISLMIO KOJUIOUIHBIX PACTBOPOR.
18. Obwme Pusnko-XxuMHYeCKHe CROMCTBA BRKY IMX BEHICCTB W MX KIIACCHUKALIMSL.
19. BoznywHsle Bskyine petecrsa. Bosjywinas n3sectn.

20. ['MncoBble BSHKYLIME BEUIECTRA.

21. MarHe3unasibHbli LIEeMEHT.

22. CuJIMKaTHOE CTEKJIO.

23. JKuakoe crexno.

24. Curannsl.

25. ®@apdop, asHc, 0GKHUTOBLIC KEPAMHUCCKUE MATCPHAIbI.

26. IloprnanaueMeHT. Chipbe, NONYUCHHE, TBEPACHHE, NPUMEHEHHE.

27. T'nuHOo3eMUCTbIA UeMEHT. ChIphe, MOYUCHUE, TBOPACHHE, TIPUMCHEHME.

28. N'wipapnuueckas w3Becth. HVinonaHoBbie odanky.

29. Kopposus OeroHa. Metoabt 3almTsl 0T KOPPO3MHU.

30. Knaccuukatipsi, CTpYKTYpa vl CBORCTRA HOAUMEPOB.

3 1. ®uzvueckue CBOMHCTBA MOJHMMEPOR.

32. JlecTpyKiMst MOJIUMEPOB, €€ OCHOBHLIC BH/IbL.

33. [Mnactmacch.

34. Buapl nommepos, NpuMEHICMbiX B CTPOHTEILCTRE.

35. NonumepHbie 100aBKU B OCTOIHbBI.

36. OripeiencHue CUIKKATHOTO MOLYJIS JKMJKOTO CTEKA.

37. Onpeneneuue 00UICH IKECTKOCTH BOJbL.

38. Onpenenenne KapOOHATHOM IKECTKOCTH BOJL.

39. Onpenenenne ancopOLMu YKCYCHON KMCHOTH HA AKTHBUPOBAMHOM YiJl€.
40. Onpeaenienne CyMMapHOro CoACprKanms KapOoHaros KalbUKUs U Markus B MeJiC.
41. PacueTsl )KeCTKOCTH BO/Ibl, MACCHI PACTBOPCHHBIX CONEH B BOJE.

42. PacueTbl Macc peareHToB, HEOOXOMMbIX JUIS YMATUEHUS BOAbL.

43. Ctpoenue yactun aucriepcHoit Qazsi rinpodotusiii 3omeit. Cocrasnenue Gopmyn Muuean ruapopoOHbIX
30JIEH.



44. YcToHUMBOCTD M KOArYJIsiLMS KOJUTOMAHBIX CHCTEM.

45. OripesienieHne Moporos KOAryisiiu rmapohodHbIX 3011¢i.

46. PelueHue 3a1a4:paccuersbi N0 yPABHEHWIM NOJYHEHUs 1 TBEPACHHSA BLKYLUMX MATEPHANOB.

47. Bo3nylHble BOHKYLLME MATEPUaibl.

48. Cbipbe, MONYUCHHE K TBEPACHHUE BOLYLIHON H3BCCTH, NUIICOBBIX ¥ MarHE3MabHbIX BAMKYILIHX.

49. I'napaBnuyecKue BSOKYUIHEe MAaTCPHAID.

50. Coipbe, MoJIyueHHe 1 TBEPACHHE FITHHOBEMUCTONO W HOPTAAHILIEMEHTOB, I'MAPABIMYECKON U3BECTH.

51. Coipbe, MONYyUCHHE W TBEPACHUE FIMHOZEMUCTONO W HOPTAAHUEMEHTOR, M'HAPABINYCCKON H3BECTH.

52. Pewienue 3a1aq:paccHersi o ypapHEeHUIM NONYUeHUS U TBEPACHUS BSMKCYLUXX MaTePUaIOB.

53. Colpbe, MOAYUCHHE W TBEPACHME FIIMHOEMUCTOIO ¥ IOPTIAHILEMEHTOB, FHPABAMUCCKON W3BECTH.

54. OnpeneneHne KauecTra BOJib M0 OCHOBHBIM MOKA3ATE/IAM.

55. Knaccudukaums AUCHepeHbiX CHCTEM {CTPOUTCIILHBIC MaTEpUanbi).

56. BeIOOp CTpOUTENBLHBIX MATEPHATIOB B COOTBETCTBUH ¢ XMMHUECKMM COCTABOM (CBOHCTBAMU).

57. BbIOOp CTPOUTENBHBIX MATEPUAIOB B COOTBETCTBUK ¢ XMMHUYECKUM COCTABOM (CBOHCTBAMM).

58. Cunukarhbie matepuanbi. BoiGop CTPOMTEILHBIX MATCPHANIOB B COOTBETCTBUH ¢ XHUMHUUCCKHM COCTaBOM
(cBoiicTBamu).

59. Onpenenenue OCHOBHbBIX NOKazaTe/1ei KauecTa BO/IbI.

60. BbiOOp CTPOUTENLHBIX MATEPHANIOB B COOTBETCTBHU ¢ XHUMHYECKHM cocTaBoMm {cBoiicTBamu). JucnepeHocTsb
MaTepuasios.

61. OcHOBHbIE TPEOORAHMS K KAUESCTBY BO/bI NPUMEHSICMOM U151 3aTBOPEHNS MUHEPAILHBIX BSOKYLUMX.

62. BbIOOp CTPOMTESILHBIX MATEPHAIIOB B COOTBETCTBHU C XMMHUECKHM cocTaBoM (ceolicTsamu). Aaresus.
63. BbIOOp CTPOMTENLHBIX MATEPHAIOB B COOTBETCTBHM C XUMHUHECKHM cocTasoM (cpolicTBamu). Tloporuku.
64. BbIOOp CTPOMTEbHBIX MATEPUAIIOR B COOTBCTCTBIM ¢ XMMHMUECKHM coctapom (ceolicTBami). LiemeHTbI.
65. BbIOOp CTPOUTEbHBIN MATCPHAIOB B COOTBECTCTBIM ¢ XMMHUCCKUM COCTaBOM (cBOMCTBaMu ). Bo3ayHbie,
THAPABIIMUCCKMC MUHEPAILHLIC BIIKYUIME.

4.3 TexuHomornst BpINBIACHER YPOBHH OCBOCHME JHMCLM b

TexHonorus BbisiBACHUS YPOBHSA OCBOCHHS AMCHUIINHWHDLI TPUBOWTCAH B (})OHHC OLICHOUHDBIX CPEJICTB ((DOC)




5. VYEBHO-METOIUYECKOE ¥ UHPOPMALMOHHOE OBECHEYMEHME OCBOEHUS
JNCUMIIMHBL (MOJTY.JIS)

5.1.  OcHoBHAs ¥ JOBOJHNTEALNAS JIHTCPATY P
OcHoBHAn JuTEpaTypa

1. Kopoeun, H. B.  O6uiasn xumus : yueOHMK AJist BY30B N0 TeXH. Hanpasaeunsim v cnen. / H. B. Kopopun. - 10-¢
u3a., jon. - Mocksa : Beicwast wkona, 2008. - 558 ¢. : mi. - (Iobeamrens konkypea yueOHukos). - bubnuorp.: c.
546. - ISBN 978-5-06-004403-4 : 616.00.

2. Cemenon, M.H.  Xumus [Dnexrpontsii pecypel : yueOuux / M. H. Cemenor, W, J1. Tlepdunosa. - Xumus ;
2019-06-21. - Canxr-TlerepOypr : XUMMWBJIAT, 2016. - 656 ¢. - ISBN 978-5-9388-275-5.
(http://www.iprbookshop.ru/49800.html)

Il{)[l().!’l HUTCALHAN JIMTEPATY P

1. Tlpecc, M.A.  Ochosbi 001l xuMun [ Dnextpontsiil pecype| @ yuebnoe nocobue / M. A. Tpecc. - OcHoBbl
obuiei xumun ; 2017-07-01. - Canxr-Ierepbypr : XUMUWBJIAT, 2014. - 352 c. - ISBN 978-5-93808-234-2.
(http://www.iprbookshop.ru/22542 htmi)

2. Bonbxun, B. B, O0was xunus. Ma0panusie raasst @ yued. nocobue Uit BY308 10 HANPABACHUSIM MOATOT. U
cney. B 00J1. TexHuKH W TexHonorun / B. B. Bonsxun. - 2-¢ w3a.. nepepad. u pon. - Canxr-IlerepOypr ; Mocksa ;
KpacHonap : Jlaub, 2008. - 379 c. : nir. - (YueOuukn juist syszos. Cneupnasishas nurepartypa). - ISBN
978-5-8114-0831-3 : 613.00.

3. Xumust : METOJL. yKa3aHus 10 BbITOAHEHHIO KOHTPONILHOM paboTst No 1 juis nanpaenenus 271101.65
"CTPOUTENLCTBO YHUKAILHLIX 34aHNH K cOopyiceHui" 3a0unoit popmet 0byueuus / Hosocud. roc.
aApXUTEKTYP.-CcTPOUT. YH-T, Kadh. xumun ; coct.: A. M. Janunenxo, M. JI. Kocunora,C. B. Ceicoes. -
Hoeocubupck : HITACY (Cuberpun), 2013, - 28 ¢. : rabn. - 6.1

4. Axumog, JLW.  Xumuns [ Dnekrponnsiii pecype} : yuedbuoe nocodue / JI. M. Axumos, A. K. Tasnos. -
Canxkr-TlerepOypr : Cankr-TlerepOyprekuil rocy1aperBeHHbli apXUTEKTYPHO-CTPOUTENLHBIN yHUBepcuTer, DbC
ACB, 2011. - 142 ¢. - ISBN 978-5-9227-0291-1. (http://www.iprbookshop.ru/19054 html)

MeToxuueckee YRAQ3AHKHA

1. OCHOBHbBIE NOHSITHS W 3aKOHbI XMMHN @ KOHTPOJILHBIC 3aanus A | Kypea [o HanpaBieHuto noAroToBKy
08.03.01 "Crpounrennserso” eex opm o0yuenus / M-so obpasosanms u vaykn P®, Hosocud. roc.
apxurektyp.-ctpout. yH-1 (Cuderpun), Kad. xumuu ; coct. M. JI. Kocunosa. - Hosocubupek : HFACY
(Cuberpun), 2015. - 28 ¢. : Tabu. - 6.1

2. OKHUCAUTENBLHO-BOCCTAHOBHTENBHBLIE peaKiikm © MCTOL. YKazaHust [Jist i Kypea BCexX CliCIL. U (l)OpM OGyHCHl/lSI /

. —ar . . T, Naw. . T, COCT. 1. 11, Td. - OMPTK .
HI'ACY (Cubcrpun), 2011, - 12 ¢, - 6.1,

3. Wepwnera, T. A. (npod. ; HIACY (Cuberpui), kad. Xumust).  Xumug : yued. nocodue At nOAroT. K
tectupoBanmio / 1. A. llepunesa ; Hosocub. roc. apxurexryp.-crpont. yu-1 (Cuberpun). - HoBocnbupek :
HI'ACY (Cubcrpun), 2011, - 148 ¢. : rabu. - bubnuorp.: ¢. 148. - ISBN 978-5-7795-0544-4 - 136.00.

4. VloHHble paBHoBecus [ uekrpounbiii pecype]| @ Meroamueckue ykazanus 1o BeinosHenuio jaboparopHoii
paboTbl no HanpasneHusim noarorosku 08.03.01 "Crpowrennerso” (npodunu "Bopochabxenve u
BonooTeeaeHre", "I 1poM3BOACTBO U NPUMEHEHHKE CTPOUTECIILHBIX MATCPHANIOB, W3ACHHIK KOHCTPYKUMI") 1
20.03.02 "ITpuponoolycTpoiicTio 1 BoaoNoAR30BaHKE" BeexX popm ofyuenis / M-o obOpasopatins u nayku P,
Hoeocu6. roc. apxurekryp.-crpout. yu-1 (Cuberpun), Kad. xumun ; cocr. H. AL Crapuesa. - HoBocuOupcek :
HI'ACY (Cubcrpun), 2016. - Dnexr

5. COOpHHK 3aau M YHpaKHCHUM 110 XUMKK | 2rekTportbii pecype| @ no nanpaeienuto noarotosku 08.03.01
"Crpoutensero” Beex hopm obyuenus / M-o oGpaszosanus n nayku P®, Hosocu®. roc. apxurextyp.-ctpour.
yH-T (Cubctpun), Kad. xumunm ; cocr. I TL Anexceesa. - HosocuGupex : HIACY (Cuberpun), 2015. - DnexrpoH.
TEKCT. - 0.11.

6. Peakuyu B pactTBopax MEeKTPONHTOB [ DICKTPOIbIF pecype] | METOM. yKaszaHust Ans | Kypea Beex cneit. v popm
o0yuenust / Hosocu®. roc. apxurexryp.-crpout. yu-1 (Cuberpun), Kad. xumun ; cocr. T. H. Yepemucuna. -
Hosocubupcek : HIACY (Cuberpun), 2013, - Dnekrpon. texer. - 6.1



7. CocTaB ¥ CBOWCTBA PACTBOPOB [ DNICKTPOHHLII PECype] : METOAMUCCKUE YKa3aHusl 110 PELICHHIO 3a1ay ans |
Kypca Beex HanpapieHuit u Gopm 00yuctimns / Hosocu®. roc. apxurektyp.-crpout. yu-1, Kad. xumuu ; cocr.: T.
M. Kpyrekas, O. A. Tlonynuna. - HosocuGupcek : HIEACY(Cuberpun), 2014. - DaekTpon. Teker. - 6.1,

8. XuMus : MeTOA. yKa3aHus 10 BLINMOAHEHUIO KONTPOILION pabotnt Ne 2 nna nanpasieuus 271101.65
"CTpOoUTENbCTBO YHUKAIbHBIX 31atuit v coopymemil” 3a0unol popmbt 00yuerns / Hopocub. roc.
APXUTEKTYpP.-cTpoUT. YH-T, Kad. xumuu ; cocr.: M. JI. Kocuwrora, A. M. Jlanuneniko,C. B. Cricoes. -
Hosocubupck : HI'ACY (Cuberpun), 2013. - 29 ¢. @ tabu. - 6.1

9. CocraB 1 cBOHCTB2 PacTBOPOB : MCTOAMHECKME YKA3AHUS N0 PEILICHMIO 332y s | Kypca Beex HarnpasjieHui 1
dopm o0yuenus / Hosocub. roc. apxurexryp.-crpout. yu-1, Kad. xumun ; coct.: T. M. Kpyrckas, O. A.
[Monywnuna. - HoBocubupek.: HITACY (Cuberpun), 2014, - 28 ¢. - 6.1,

10. Xumuueckas TepMoMHaMIKa © HHIMBWL. 3aanus 10 Jincumnimue "O6u. xumvus™ s 1 kypea seex criell.
aHeB. popmbl 00yueHus / Hosocu®. roc. apxurextyp.-ctpout. yu-1 (Cuberpun), Kad. xumuu ; cocr.: T. M.
Kpyrckas, C. B. Cricoes, B. A. lllectakor. - Hopocnbupex :HUACY (Cuberpun), 2007. - 44 ¢. - 6.4,

11. UHauBH Ay anbsHOE 3a0aHHE 10 XMMHH M MCTOAMHECKHES YKA3AHUS 110 €10 BLIIOIHCHUIO © JUIS HANPABJICHUS
08.03.01 "Crpoutenseto” 0uHo-3204H0U GOpMbi 00yUueHust / M-Bo obpasosanmns u Hayku PA ; Hosocu®. roc.
apxUTeKTyp.-cTpout. YH-T (Cuberpun), Kag. xumun ; cocr. T. M. Kpyrekas. - Hosocubupek : HITACY
(Cubctpun), 2015. - 40 ¢. : tabn. - 6.11.

12. COopHMK 3a/a4 v yipakHeHHH No XUMUK : 110 Hanpasiexnio noaroroskn 08.03.01 "Crpourennerpo” Beex
dopm obyuenus / M-so obpaszosanus 1 nayku PO, Horoenb. roc. apxurekryp.-crpounr. yu-1 (Cuberpun), Kad.
xumuu ; coct. I'. T1. Anexkceena. - HosocuOunpek @ HUACY (Cuberpun), 2015, - 72 ¢. : vabn. - 6.1,

13. UHamMBryasibHOE 33/1aHHE 110 XUMUU 1 METOJAHUCCKHE YKA3AHUS 110 CrO BLITOIHEHMIO [ DNIeKTpOoHHbIH pecypc]
» ans Hanpasneuus 08.03.01 "Crpowrenbereo” ouno-3aounoil hopmept 08yuenns / M-po obpazopanus n Hayku P@
: Hoocn®. roc. apxurekryp.-crpout. yu-1 (Cuberpun), Kad. xumun ; coer. T. M. Kpyrekas. - Hosocubupek :
HIFACY (Cuberpun), 2015, - DuiekTpon. Texer. - §.11.

14. Xumuueckoe papHopecue | DNeKTPOHHBIR PeCype| | METOAMUCCKHUE YKA3AHHMS 10 BbINOAHEHKIO Nab. paboTbl
ans 1 kypea seex criett. u popm oOyuerus / M-go obpaszosauus n Hayku PO, HoBocub. roc. apXuTekTyp.-CTpouT.
yH-T (Cubcrpun), Kad. xumun ; cocr.: A. M. Hanwienko,H. B. baarvanna. M. J1. Kocunosa. - Hosocubupek :
HI'ACY (Cuberpun), 2009, - 1 anexrpon. oirr. quck (CD-R) : Tabu. - 6.11.

15. XumMuueckoe paBHOBECHE © METO/L. YKa3aHHs 10 BhINOIHeHWO 1ad. paboTel ans | kypea seex cneu. n Gpopm
o0yuenust / HoBocuO. roc. apxurexryp.-crpout. yu-1 (Cuberpun), Kad. xumun ; cocr.: A. M. Jlanunenxo, H. B.
bnaruunna, M. JI. Kocunosa. - Hosocubupew : HUACY (Cuberpun), 2009, - 12 ¢. @ mi. - 6.1,

HopmaTnBHas JOKYMeHTAIHN
1. UzBectus By30B. Crpourennetso. 10-11.-2016.
Ilepuoanueckue M3xanus

1. Becthuk MI'CVY. 10.-2014.

5.2 MC“OJIBS}/CMI;['L‘ Daswl JRAHLIX H l!Il(l)()pMﬂuH()l—lllll:le CIPABOYHLIC CHCTCMbI

Tabnuua 5.1 Mcnonezyemoe nporpammuoe odecrieueHme

Ne Haunmenopanue Homrsepacienue .
_ ‘ KonuuecTso nuueH3ui
n/n MH(OPMALIMOHHBIX PECYPCOB JULEH3MK
1 2 3 4
1 |Office Project 2007 Professional AKT BBINONHEHHBLIX paloT 07 500
15.08.20201r NeA7
2 |Windows XP Professional Ceprudumrkar or 20.08.2007 502

Ned2605370, Cepruduxar or
17.07.2008 Ned44290964,
Ceprudurar or 26.09.2008
No44607324

Ta.6m/|ua 5.2 MC[IOJII)'&}"CMI)IC Oasb JAHHBIX W I/ill(l)()l')MﬂlU’lOlIllO-CﬂpElB()Lli‘ll)Iﬁ CHUCTEMDbI



Haunmenoparive

Hoareepiaenne

KoimuecTso nuueH3ui

n/n MH(OPMALIMOHHBIX PECYPCOB JUUCH3HY
1 2 3 4
1 |Hayunas snexrponnas Gubnnoreka “sobonno pacnpocrpansemas bl I 000
AKT BbINOJIHCHHBIX padoT OT
15.08.2020r NeA7, Jlorosop No
S10-4731/2021 or 17.03.2021
2 |[MOODLE - llopran gucraiudoHHoro Crobostio pacripoctpansemas bl 1 000
obyuenus HITACY (Cuberpun) AKT BbINOAHCHHBIX padoT or
15.08.2020r NoA7
3 (O¢puumansusi cadt I'TIHTE CpobonHo pacnpocrpansemas b/, 1 000
AKT BBINOJHCHHBIX PadOT OT
15.08.2020r NoA7
4 IlpodeccroHalibHbIC CIIPABOUHBIC KOHTPAKT Ne 32-21-44 or
cucrembl "Texakenept" yuef. 03.08.2021 (py0.)
5 |DnekTpoHHbIH KaTanor GubiuoTeku Horosop o1 20.10.2016 Nel6§16 , 500

HIACY (Cuberpun)

AKT BLITIOJHEHHBIX paboT oT
15.08.2020r NeA7

Tabnuua 5.3 Ucnonb3yembie HHTEPHET-PECYPCh

Ne Haumenosanue ;
Ceputka

n/n MH(POPMALIHOHHBIX PECYPCOB

1 2 3
Hudopmauronto-cnpasounbiii nopran  {hitp://www.library.ru/
Library.ru
OBC IPRbooks http://www.iprbookshop.ru/

3 [«H3BecTus By30B. CTpOMTENbLCTECY http://izvuzstr.sibstrin.ru/
CaliT 0 xumun. CrpaBousK XuMHKa. http://www.xumuk.ru/
DU3MKO-XUMHHECKHE BCJHAHHH b

5 |2MeKTPOHHBIN pecype yuehHol http://window.edu.ru/

aureparypsi Munncrepersa
obpazopanus P®

5.3. Me'rouuqeume PEKOMEHAAMMM O OPraB Ak MY RCH WS JTMCHMEJIH B

Tabnuua 5.4 Hcnonbiyemsie 00pa3zoBate/ibHLIE TEXHOMOTUK

No Haumenopanue " Ny -
Buj sansrnid Kparkas xapakrepucruka
n/n Iexnonoruu
1 2 3 4
1. [Ayaurophbie notoynbie ¥ [MHGOPMALKOHHBIC JICKIWMKM, | Ha JCKLMAX. HCIONL30BAHKE
IpYNMOoOBbLIC 3aHATHS B NPAKTHUCCKUE AT MYJILTUMEIMHHOTO BPE3EHTALIMOHHOIO
CIeLHalI3UPOBAHHBIX 000PYIORAHMS C IEMOHCTPALIMCH
Kjaccax BUICO(GHILMOB, (hoTorpaduil, KOMILIOTEPHBIX
npesenrauyii, Ha npakruueckux sanstusix:
OCBOCHHE KOHKPETHLIX YMEHWI U HABBIKOB 10
IPE/UIOKEHHOMY NPENOAABATEICM AlITOPUTMY.
2. |[Meroa npobriemHoro ITpobnemubie

U3TOXKECHKUA MaTeprana

JEKLMW, HPDAKTUHECKUE
BAHATHS

CamocTOSITE/ILHOE N3YUCHHUE CTYICHTAMK
MaTepuana JeKUuK ¢ nocieLylomen
JmcKkyceuelt B ayiuropuin. Oprauusaims
yueOHOH paboThi, HANPaBIiCHHAN HaA PELEHUE
KOMIUIEKCHOMN y4eOHO-1103HaBATENLHON 3a/1a4u
Ha NPAKTHUYECKHX 3aHATUSIN.




(O8]

Mutepaxrusnas gpopma
MPOBEAEHMUS 3aHsITH

Jexuums-nuckyceus,
nexumrs-tecea

Jlekups «0OparTHOM CBA3KMY, Npeanosaraiouas
00CYIKIAEHHE CIIOPHBIX BONPOCOB,
BOBHUKAIOWMX NPH W3JI0KEHWY MaTeprana B
AYJUTOPUM.

Berpeuu ¢ npescraButesissvMm npoduiibHbIX
KOMaHHIA, HOCCIUCHNE CrICUMalIW3HPOBAHHbBIX
BbICTABOK.

Jucranyuontoe obyuenue

Camocrosirenibuas pabora,
Kypeosas pabora

CamocTosTenbHo u3yueHne odyyaroumummucs
yHueOHOro Marepuana B ARCTAHLMOHHOM
pearme Ha noprasne http://do.sibstrin.ru/,
CAMOKOHTPOIIL OCBOCHHMSI MaTeprana ¢
MCTIONB30BAHUEM TECTOBOH 0asbl noprana
AUCTAHLMOHHOTO O0YUCHUS!, KOHCYIbTAUMK 110
BHINOJAHEHMIO NPAKTHHCCKMX 3a1aHmni 1
KYpCOBOMY POEKTHPOBaHHMIO B on-line
peRmUme.

88
8]



6. MATEPHMAJNBHO-TEXHUYECKOE OBECTIEHMEHUE
Tabnuua 6.1 — MarepuanbHo-TexHHuecKoe 00eCeUeHNE TUCLMIUTUHbI

Haumenosanue cneumansHbin™®
NOMEUIEHWH U MOMEUICHWI J1Jist
CaMoCTOATEILHOU PadOTH!

OcHatienne cHeupaibHBIX NOMEUCHUH ¥ HOMEIICHUI JUIS CaMOCTOSTeNLHON
paboThl

1

2

3nanue 1adbopaTopHOro Kopryca
no yn.Typrenesa, 159, 364 ayn.
(Jlekumu)

YueOuas ayinTopus Jist HPOBEACHUS 3aHATHH JICKUMOHHOTO TUNA, 3aHITUH
CCMHMHAPCKOIo TUIA, KYPCOBOIO NPOCKTUPOBAHNA (BBLINONHEHHS KYPCOBBIX
paboT), FPYITOBLIX M MHAWBHAYANbHLIX KOHCYJILTAMH, TEKYLIEr0 KOHTPONS
W NIDOMEIKYTOUHOW ATTECTALMH.

Obiee konuuecteo mect: 200

3paHue nadopaTopHOro Kopnyca
no yn.Typreneea, 159, 365 ava.
(JIaGoparopubie, KonrposibHast,
3auer, Dk3amen, [lpakTuueckue,
CPC)

Yuebuas ayjuropust IUis NPOBEACHHS 3aHSTHH CeMUHAPCKOTo THIA,
PPYITIOBBIX W MHAMBAAYANbHBIX KOHCYJILTALMMI, TEKYLIETO KOHTPOJIS 1
NPOMEKYTOUHON arTecTauum

JlaGoparopubic KOMIIEKCHE: YK 110 Kypey sxumud | wr..Q0opynosanue s
yueOHOro npouecca: nocka ayauropHas | wrr.;Mebeinn: wikad 4 wr., cTonbl
15 wrr.;Jlaboparoproe obopyposanue: paztoe | iur.

Obuwee kosmuectro mect: 30

3nanue nabopaTopHOro Kopryca
no yn.Typreuera, 159, 366 ayn.
(JIaboparopHble)

YueOuas ayauropuss Jyis NPOBEACHUS 3aHSTHH CEMHHAPCKOro THNA,
FPYTNOBLIX M HHAHBHAYATbHBIX KOHCYJILTALMH, TeKYILErQ KOHTPOJS U
NPOMEIKYTOHHOM aTTecTalum

JlaGoparopubie KOMIICKCH: VIIK 110 Kypey xuminn 7 wrr.;O00pyaosaHue st
yueGHOro npoueccea: focka ayauropnas 2 wir.;Mebens: wkady 5 wr., CTosbl
30 wr.Jlaboparoproe oGopypoBanue: paztoe 1 wr., Mewanka 2 wr.
Ob1uece konuuecTro mect: 30

3nanue nadoparopHOro Kopryca
no yn.Typreuesa, 159, 371 ayu.
(JIaGoparopHbie)

YueOunas ayauropust JJis pPOBEACHMS 3aHSTHH CEMUHAPCKOTO TUNA,
FPYIHTOBLIX M MHAMBHAYATbHBIX KOHCYIIhTAMH, TCKYHIEr0 KOHTPOIS U
NPOMENKYTOUHOM arTecTalmn

JlaGoparopubie KOMIINIEKCHE: YAK 10 Kypey xumun 1wt MsmepuresbHoe
obopynosanue: vepmomerp | ., vonomerpus 1 mr.:Mebens: wkad 6 wr.,
naboparopras 4 wir., crone 20 mr., rym6a 22 wr.:JlabopatopHoe
obopyaosatme: pazioe | 1T, HarpesaresbHoe odopyrosanue 2 wr.
Obduniee konuuecTpo mect: 30

3panue J1abopaTopHoro Kopryca
no yn.Typreuesa, 159,372 ayn.
(Jlaboparophbic)

Yuebuasi ayuTopus IS NPORCACHUS 3aHATHI CCMHUHAPCKOTO THIA,
FPYNIOBLIX U MHAMBUAYATbHBIN KOHCYILTALMN, TEKYIEro KOHTPOIs H
NMPOMEIKYTOMHOMN aTTeCTALMM

JlaGoparopHble KOMIEKCHE: YIIK 0 Kypey Xxumun | wr.;Mebenb:
naGoparopuas 8 wr.. cronbl 12 wr.;Jlaboparopnoe obopynosanue:
HarpeparesnbHoe obopynoBanue | uir.

O0buwee konuuectso mecr: 30

¥ CneumranbHble NOMELUCHMS — :\/’LIC()HbIC AYJAATOPHW IS NPOBCACHKS 3aHATH X JICKIIMOHHOTO THIa, 3aHiITHK
CEMUHApPCKOTo Tura, KypCcoporo npocKrupoBanus {BpInOJIHCHUE KypCOBBiX pél(\()'l‘\). I'PYIHIOBBLIX U

MHAWBUAYAJIbHBIX KOHCYNLTALLM W, TEKYLUEIO KOHTPOJISI 1 H|)0MC)K)"I"()'~!HOi‘/i aTTeCTalmu, a TaKk K€ NOMCLICHMA U5

CaMOCTOATENLHON padoThl

ABTOP-pazpaboTUMK (BELY LN HEKTOP)

H.B.Ulanbnesa
DOUO

/’%ﬂ/%?/ﬂ i
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