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1. ACHIOPT PABOYEHN NPOIPAMMBI AMCIMIIIMHBE

Tabnuua 1.1 OcHoBanue s peanuzaumm JHMeHUiintb)

Koa Hanpasiienust noaroropky/ cnenmanbHoCTH

08.03.01

HanpasieHue noiroroBku/ CricuBalibHOCT

CTDO HUTCIILCTBO

Yposenns oOpazopanus

bakasiagpuar

[on pazpaborku/o6HoBEHNS

2021

Tabnuua 1.2 CTpyKTypa JUCLMIUIMHBL B COOTBETCTBUM C YUEOHBIM MIaHOM

Buabl yuebHok paboTsbl, BKIIIOUAS CAMOCTOSTENBHYIO

dopma o0yueHus:

paboTy O0YHAIOIMXCS U TPYAOEMKOCTb JAMCUMILIMHDI OvHas OUHO-3204Has 3a04Has
TpynoeMKocTh AUCUMMANHBI 3AUETHLIX CAMHHMIL 5 5

iziﬁimwlccn\m (20 130
KounrakTHas padora, |Ayauropuas JICKLIM K 32 10
Hac NpaKTHHecKue 5

: 30

BAHSTUS

nabopaTopHbiit ,

lu)mc'lmquw 20 20

Bueaynuropuasi
CamocrosrenbHas pabora, Hac 98 150
Tabauua 1.3 PopMbl KOHTPOAS AUCUMIITTAHDY
Cemectp dopma oOyuenust:
u (hopma KOHTPOIs ouHas OUHO-3a04Has 3a04Has

NEepUOAbI KOHTPOJIS 1.2 cem 1,2 cem
JK3aMeH (bl) 1 cem 1 cem
3a4€T (bl) 2 cem 2 cem
Kypcosas pabora
KYpPCOBOH NpoeKT
MHAUBMYaAJIbHOC 3aaHue (KoHTposibHas pabora) 1.2 cem 1,2 cem

Tabnuua 1.4 Buibl camocTosTesibHoMl paboTh

. Mopma 00yueHus
Bua camocrostensHoi paborit Byt sansus I'un nepuona i 2
ouHas OHHO-3a0UHast | 3a04Has
: Teoperuueckoe
[MoaroroBka K neKLUSIM Jlekipn .
obvueHue 32 52
[loaroropka K NpakTHUECKMM - Teoperunueckoe
PIPaiR THHUUREY 1
3aHATHAM : odyuenue 22 34
IToaroroska k nadoparopoii - Teoperuiecioe
JlaGoparopivie ~ " .
pabore obyuenue 28 35
BbinosiHeHue KOHTPOsIbHOM Teoperuueckoe
Kowrponbuas A
paboTbl obyuenue 13 26
. DK3aMCHALIMOHH
[Toaroroeka k 3auery Baver .
bIC CECCHUU 2 2
P DK3aMEHALAOHH
Ionroroeka k nkzameny JKamen
bIC CECCHHM | ]
Hroro 98 150




2. HEJIb OCBOEHUS JMCUMNJJIHBI

2.1. lenn u 325291 OCBOCH M LMCI M LT H b

noJay4eHue (I)yl-ljlaMel-iTﬂJlI)HOI‘O U NPUKIaaHOIO XUMHWYECKOro 06])3'30[&&11-1 WA B XOUC NMOANOTOBKH 6a|<aﬂalsp0|a no
HanpasJ€HUIO ((C‘TpOi/lTGIlbC'l'B())) W ero AajibHeHILIee Wenolib30BaHue B !-Il'lyilli(')ﬁ 14l H'l'p'dK'I‘M‘iCCKOﬁ JACATCIILHOCTH.

3aﬂaqn .OCBOCHHUS JUCUMIIIHMHDBL:

1 CO3JAHHUE XUMHUYECCKOIQ MbILLJICHUSL, 3HAHWE U HPUMCHCHUWE 3aKOHOB XUMWK JUIst PCLICHUS 3a/1a4 CTpOHTCﬂbHOﬁ

TEXHOJIOrMY HA COBPEMEHHOM YPOBHE.

ﬂporpaMMa COCTaBJICHA B COOTBETCTBWY C 'I“DC6OBE,!HH$I MU (])Cll('?pli_l'l LHOTO IoCYAapCTBCHHOIO 06pﬂ3OB'dTCJ'I bHOI'O
craHjiapra BbiCLIEro 06])‘(1'30!3'(““45] 1O HANPaBACHHUIO HOATOTOBKY / CNEMabLHOCTH C'l“pOlfl’l'CJleTBO.

[Tporpamma cocrasiiena ¢ yu&rom pexomeHiaumii IPUMCPHOI OCHOBHON 06PasoBaTENLHOM NPOrPAMMBI BHICLIETO

00pazoBaHus 1O HANPABIICHMIO TOAIOTOBKI/CIEHHMANLHOCTH CTPOMTENBLCTBO YTBEepAAEHHOIN 28.05.2021.

2.2.

[lepeuenn nIaHUAPYEMbIX Pe3yAbTATOB 00YCHHS [0 AHCHHIINAE (MOLYIII0), COOTHECEHHBIX C

NIAHUPYEMBIMH PE3YIbTATAMY 0CBOCHHS 00PA0BATENBIOH HPOTPAMMbI

Tabnuua 2.1 [epeuenb nuankupyempix pesyantaros 00yueHUs NO AMCUUTLTHHE

Koa u HaumeHoBanue KoMNeTeHiiu
(pesynbraT 0cBOESHMSs )

Kop v naumenoBanme HMHIAWKATOPA JTOCTHIKCHHUSA KOMINETEHLIUMKU

OITK-1. Criocoben pewars 3ajauu
NPO(ECCHOHANLHON AEATENLHOCTH HA
OCHOBE UCTOMb30BAHUS TEOPETUHECKHX
1 MIPAKTUUYECKNX OCHOB €CTECTBEHHbIX M
TEXHUYECKHUX HAYK, a TAKKE
MaTeMaTH4eCcKOro arnrapara

OlK-1.1. 3naer 0CHOBBI €CTECTBEHHBIX M TEXHUUYECKUX HayK, a TakKe
MaTeMaTHYCCKOro annapara Jyis peiueHus 3aia4 npoecCcuoHabHORM
ASSITENLHOCTY

OIlK-1. CnocobGen pewmars 3anauu
NPOQECCHOHAIILHOM JIETEILHOCTH Ha
OCHOBE UCNOB30BAHUS TEOPETHUECKHUX
W MPAKTHUUECKHX OCHOB CCTECTBEHHLIX U
TEXHUUYECKUX HAYK, a TAKKE
MaTEMaTHYECKOro arnapara

OFK-1.2. Mcnonbsyer Gaz0Bble 3aKOHbI €CTECTBEHHBIX M TEXHUUESCKHUX
HAYK, JUIs PEUICHUMS MHKEHCPHbIX 3a/1a4 NPOeCCHOHANILHOMN
NEATENBHOCTH B 00IACTH CTPOUTEILCTBA

OTIIK-1. Cnocoben pewars 3aauu
Npo(ecCHOHaNLHOMN AEITENLHOCTH HA
OCHOBE HCIMOJIL30BAHUS TEOPETHUUECKHX
M NPaKTUUYECKUX OCHOB €CTECTBEHHBIX U
TEXHUUYECKHX HAYK, a TAIOKEe
MaTEMaTHUYECKOro annapara

ONK-1.3. TlpumensieT maremaTHueckuii annapar s pelueHus 3a1ay
NPOPECCHOHANBLHON AEATETLHOCTH

Tabaunua 2.2 — InaHupyembic pesyabTarhl 0CBOEHHs AMCUMITHBE 00Pa30BATEILHON nporpammbi

KO)J, W HAUMCHOBAHKE WHAMKATOPG
HAOCTHIKECHUS KOMIETCHLMH

Hanmenosanue nokazarens oueHuBanns (pesyibrara o0yueHus no
JUCUMNIURE)

1

2

OIIK-1.1. 3HaeT OCHOBbI €CTECTBEHHBIX
M TEXHUUECKHMX HAYK, a TaKKe
MaTeMaTHUECKOro annapara jijis
peLueHust 3a1au npodeccuonabLHOIM
JEATENLHOCTH

3uaer: OTIK-1.1. OcHOBbI €CTECTBEHHBIX M TEXHUUECKMX HAYK, A TAIOKE
MATEMATHYUCCKOrO anrapara JUts peiieHus 3a1au npodheccHoHaibLHoM
JNEATCALHOCTH

Ywmeer: ONK-1.1. Onpeaenstb XapakTepucTMKin XMMHYECKHX U
QU3IMUECKNX NPOLECCOR (ABIACHIMH), XapaKTEPHbIX 1S 0OBEKTOR
HPOHECCHOHANLHOR JESTEABHOCTH HA OCHOBE DKCHIEPUMEHTAIIbHBIX
HCCIIC/IOBAHMH, NPEACTABIATL Da30BbIe LIS TPO(ECCHOHANLHOMN cdepbl
(uznucckue npouecent 1 ABICHUS B BUAC MaTEMaTHUECKOro(HMX)
ypaBHeHusi{i1)

Vimeer nasniku: OTTK-1.1. Pewenus MIDKEHEPHBIX 3a/1a4 ¢ NOMOLLLIO
3aKOHOB CCTECTBCHHBIX M TOUHBIX HAYK, MATEMATHUECKOro annapara

(95}



OIK-1.2. Kicnonbsyer Ga3oBbie 3aKOHbI
€CTECTBEHHbIX U TEXHUUECKHX HAYK, jU1s
PELIEHMS HIDKCHEPHBIX 3a1au
npo(eccHOHANTLHON NEeATEbHOCTH B
0o0nacTH cTpouTEIbCTRA

3unaer: ONIK-1.2. MeToiuky onpeiesicH1s XapakTepucTHK
(huzmueckoro npouecca (SBICHUA), XaPAKTEPHOTO A1 00BLEKTOB
NPOQecCHOHANLHON JICATEILHOCTH, Ha OCHOBE TEOPETUUECKOTO M
IKCHCPUMCHTANBHOTO HCCIIEOBAHMM, MATEMATHUCCKOrQ
MOACHUPOBAH VS

Ymeer: ONK-1.2. Ocyuwecrensts BoiGOp 6a30BbIX (PU3MUECKUX U
XMMHUCCKHX 3aKOHOB JI18 PEUICHHS 3a1a4 NPOPecCHOHAILHOMN
JICSTCIBHOCTH

Umeer nasbicu: ONK-1.2. Knaccuduranmm Gpuznyeckux ¥ XMMUUECKUX
NPOLECCOB, NPOTEKAOWUX Ha 00BLEKTE npodeccuonanbHol
JNeSTENLHOCTH

OIIK-1.3. Ipumensier matemarnueckuii
annapar AJisi pelieHus 3aaauq
npo(pecCHOHALHON AEATENLHOCTH

3uacr: OITK-1.3. FipuHuuibl npuMetcHms MaTemMaTiueckoro annapara
JUIst pelienus 3a1a4 npoPeccCHOHANLHON AEATENLHOCTH

Ymeer: OTIK-1.3. [peacrasnsats Gazosbie s npodeccuoHanbHOMN
chepbl PUINHECKUE NMPOLECCHE U ABIEHKA B BU/IE MATCMATHUYECKUX
YDaBHEHHUH

Umeer nasbikn: OIK-1.3. Peutenus MnkeHepHO-reOMeTpUUecKUX
3a71a4 rpaduueckuMu cnocobamm

MHdopmauus o BeisiBACHUY PE3yIbTaTOR OCBOEHUS AMCUMNINHLI NpejcTaBieHa B DOHAE OLEHOUHBIX CPECTB Mo
Ancumnnune. Hacnopr ®OC npeacrasnen B pazaene 4 PIL

lNpumeuanue: GOC paspabarsipacres kak npusioenue k PITJT 8 coorsercreum ¢ Honoxennem o GOC.
YTBEPIKACHHDLIM JIOKAJIbHLIM HOPMATHBHBLIM AKTOM.




3. COREPKAHME IMCUUMNNUHBE

3.1. Tembl yueOno AucumMMEbE (JEKUHOHKLIC 3ANSTH)

TaGnumua 3.1 TeMbl NeKUHMOHHBIX 3aHITH

Konnuectso uvacos no Gopmam
oByueHus

Ne ni/n

Haumenopaune
paznehia
JMCUMTLINHBI
(MO-1tyaist)

Tema 1 cojiepiuanne NCKUHOHHOMO
BAHS-THS

Konr. pad

Cam. pab

3aoyHasg

as

3a04Has

2

3

4 | OHHas

| OYH.-3a04Hag

=2

~1| OYyHag

G@ | OYH.-3a04YH

=

[eprasi rpynna
nepuoaa
arrecTannm
(OK3amen)

ounas dopma (1 cemeerp), za0unas
popma (1 cemecrp)

OCHOBHbBIE TTOHATUS
U 3aKOHbI XUMUM.
OKBUBAJIEHT.

OCHOBHDBIE 3aKOHbI 1 NOHITUSI XUMUU.
DKeuBasieHT. X UMudecKue Gopmbt
CYUIECTROBAHMS MATEPUH, XHMHUCCKIE
peakumu. Dopmynbibic caunuib (POEF)
peiuecTra. KonmmuecTro BelecTna.
Monsphas Macca seMenTa, BELeCTna,
MOJIAPHBEH 00bem razoobpasHoro
BetecTsa. CrereHh OKMCIeHNS.
Dreusalient pewecrsa. Yucno
sksuBasieHTHOCTI (Z(B)). Onpencnenie
Z(B) B peakuusax obmena,

b

3]

Xumuueckas
TEPMOJUHAMMKA.

[-i 3aKOH TEPMOJAMHAMUKK,
Tepmoxumus. peamer xuMuueckoh
repMoaunamuky. Tepmoaunamuueckas
CHCTEMA, OKpY Kalolas cpeaa, xapaxrep
B3aUMOACHCTBIMS MCHKIY HUMH.
Cocrosinue cucTembi, napamMmerphb
CO-CTOs M. MYHKUMY COCTOSHMSL.
BHyTpeHHsis dHeprus.
Tepmoaunamuucciuii npouece. Mynkimu
npoitecca. Termora. Pabora. Hepsoiit
3aKOH TEPMOJMHAMMKH J|Jisi
M307MPO-BAHHBIX H 33KPbITHLIX CUCTEM.

b

w2

Duranbnus cuctembl. [pumerienu

(U8

Xumuueckasi
TePMOJIMHAMHKA.

2-1 33KOH TCPMOJMHAMMKK,
Durponus.Heobparumbic u o6parumbie
npouecebl. Makpo- 1 MUKPOCOCTOSHMUS
cucrembl. Tepmoannamuucckas
BEPOSTHOCTL COCTOSHUS CUCTEMBI.
Ypasuenue bonsumana. Dirponusi — mepa
HEYTIOPS AOUEHHOCTH COCTOAHUS CHCTEMbI.
BTopoit 3aK0H TePMOMHAM KN,
HanpasaeniocTs XUMUUCCKUX TIPOLIECCOR.
Daszosvie pasnopecus. Tperuii 3akon
repmouiamuin. CranjaprHas SHTponus.
Pacuer w3menenus »Hrporivin




Xumuueckast
KMHETHKA.
XumMuueckoe
paBHOBECHE.
Karanus.

Xumuyeckas knneruka.lIpocroie n
cioxHble peakuum, Housitue mexanusma
peaxuuu. CKOPOCTh XUMUHCCKON
peaxumu; GaKTopbl, BAMSIOUHE Ha
CKOPOCTH. 32KOH ACHCTBYIOWMX MacC.
Kuneruueckue ypapuenus. Koncranra
CKOPOCTH; (PaKTOPBI, BAUSIOUINE HA HEeE.

13aBUCHMOCTB CKOPOCTH XMMUUECKOH

peaxuuu ot Temnepatypsl. [pasuno
Bant-T'oga. Ypasrenue Appenmyca;
DHEPIUs AKTUBALMK, aKTUBUPOBAHH b
KOMIUIEKC, K

[\

Xumuueckas
KMHETHKA.
XHUMUYECKOE
paBHOBECHE.
Karanus.

XUMUUECKOE
pasnesecue. Karamms. Karanintuueckue
cucTeMbl. I'OMOreHHbil, reTeporeH bk
katanus. Karamusarop. Cyrs nedcreus
KaTajuzaTopa. XHMHUECKOe paBHoBecHe,
YCIOBUE XMMUHECKOTO PABHOBECHS. 3aKOH
JEUCTBYIOWMX Mace /s obpaTumoro
nipoutecca. Koncranra Xumuueckoro
PABHOBECHS JIU1sI TOMOIEHHOM U
reTeporeHHoN peakyuh; hakropss,
BIMSOLME Ha Hee. CMeieHne
XUMHYECKOro pasuosecus. punumn
Jle-THarens

0,5

]

Pacreopsl.

Konuenrpauuu. Juccoumauma. O0uas
XapPaKTepUCcTUKa pacTBOPOB.
PacTsopurenn, pacrBOPEHHOE BEILECTBO.
Knacen-duxatna pacrsopos.
PacTeopumocTs TREpABLIX BELIECTB,
KraKocTel, razos. CrnocoObl BuipaceHus
COCTaBa PAaCTBOPOB: MaccoBas 40N,
MOMIPHAST JI0Jis, MOJIApHAS
KOHUESHTPa-LiMs, MOJISPHAs KOHUCHTPAIIHUS
IKBUBANCHTOB, MOJISJILHAS KOHUEHTPALUS.
3aKOH DKBU-BANCHTOB JUlsl PACTBOPOB.
Teopust oOpazopanus p

3]

Pacrsopbi.

[ikana pH. Pacuer peaxipuu

cpe/ibl. MoHHOE NpoKsBeACHUE BO/IbI.
Bomopoatibiit v rusipokcuibHbIi
nokaszarenu. Llkana pH. Pacuer pH
PACTBOPOB CHIIbHbLIX W ¢JIadbIX KUCIOT U

0,5

]

ocHoBaHui. KuciorHo-0CHOBHbBIC
unaukaropst. Nuaponus coneit. @akropbi,
BIIMSIOMIME 1a traposs. Fuiponns conei
1O KaTHOHY, Ti0 AaHHOHY, MOJHLIH
THIAPOIN3,

Pacteopbi.

Konnurarususie croicraa
pacTeopos.Komurarugaeie ceoicTpa
pacTBOPOB HEEKTPONUTOB. 3akou Payns
U ero ciieacTsua. OCMOC. 0OCMOTHUCCKOE
nasnesue. 3axkon Bawr-Todda.
KoiuratnsHiie croiicrsa pac-reopos
WCKTPOUMTOB. M3oToMHRUCCKIN

ko pumenT.

o




DAEKTPOXMMHUYECKHE
NPOLECChI.

[Mousirhe anekrpona. ¥Ypaeuenue
HepHera. DAekrpoXuMUIecKUe CHCTEMb.
OcoOEHHOCTY HIICKTPOXHMUUYECKUX
npoieccos. MouHo-Merarmieckuii
WEKTPoA. Boszuukuoserue 1BOHHONO
DICKTPUUECKOrO CIIOsE HA PAHKLC
WEKTPOL-IACKTPOITHT. PaBHOBCCHDIH
CKTPOHBLIN NOTCHUMAN. Y paBHeHKE
Hepucera. Fazopbie 21exTpoibl.
Bopopoausiii anexrpost. Kucaopotbii
aiekTpo CraHiapTHLIA MEKTPOHbIH
MOTEHUMA. DACKTPOXUMHUUCCKUN psijL
Hanps

[ae)

4

10

3ﬂ6K1"p0Xl/l MUYUYCCKHUEC
NPpOLECCChi.

[anbsannueckuii »emenr. Pacuer

DJIC . Tanbpanuueckuil MemMeHT. DIeMeHT

Hanuonsi-Axodbu. Karoumsiii npouece,
aHOAHBIN npouece, TOKoOOpazyiowas
peakupus. CXeMa MICKTPOXUMHHECKOMH
uenu. TepmMoauHaMuka raibBaliiueckoro
aevenrta. DJC ranbpannyeckoro
IEMEHTA.

0,5

[ge]

1

—_—

DNEKTPOXUMHUECCKHUE
NPOLIECChI.

Koppozus merannos.Kopposzus meranios.
Xumuueckas Koppozus.
DNCKTPOXMMHYUECKAS! KOPPO3US METANIIOB
u ychosus ee nporekanus. Cxema KI'D.
Karonmpiii u aHoHbLIH NPOLECeh.
Oxuveaurenu-aenonspusatopsl. Y cinosus
NPOTEKAHUS KOPPOIMM METAIIOB €
KHCIIOPOAHOH 1 BOIOPOAHON
Jernongpuzatge. 3alumura MeTaiioB O
kopposui. Jleruposaume. 3awmrHbie
NOKPBLITHS: HEMCTAUTHUYECKKE,
METAIMUCCKHE (aHOAHbIC,

HUTOro
[lepras rpynna
nepuoxa
arrecTanum
(3x3amen)

16

Bropas rpyumna
nepuoaa
aTTecTanHH (324eT)

oqHan Gopma (2 cemecTp), 3a0uHAH
dopma (2 cemectp)

—

HKecTKoeTh ROMK

Kecrwoers poant Runn wecticoery

Ymsaruenue soubl. Katnonurs,
anuoHuTLLOOWAs XapakTepucTHKa
npUpoibix BoJL. AeeTkoeTsh BOALL. Buan
KECTKOCTY: KapOoHaTHAS,
nekapOonaTHas. Eannuis usmepenus
WECTKOCTH. YMSITUeHMe BOJibl. MeTo b
YMATHEHHS: TEPMUUCCKUH 1 peareHTHbIe
METOAbI (U3BECTKOBAHMA,
COAOBO-M3BECTKORBIN, (hochaTHbiii),
JIOCTOUHCTB2 1M HeocTaTku. Metog
nouyoro odmena. Monwrnl, Karuouurst,
aHuoHuTH!. Peakimmn oOmena noHon
Karuouura {au




Hucnepchbie
CHCTEMbI

Hucnepensie cnerembt, kaccuduxauus,
nonydenue. GU3MKo-xuMHUEeCKUE
CBOWCTBA JIUCHICPCHBIX CUCTEM.
[ToBepXxHOCTHAs IHCPrs, HOBEPXHOCTHOEC
Harsrenue. Apcopbums. 1TAB.
OnTyueckre CBOWCTBA AUCTICPCHBIX
cucrem. Jincneperbic CHCTEMBbI.
Oco0eHHOCTH BHICOKOAUCTICPCHDBIX
cuctem. Knacenduxanmst quenepeHbix
CHCTEM 110 PazMepaM HacTHil AUCTICPCHOM
(azbl, 1O arperarHoMy COCTOSIHHIO
JMCTIEPCHON (hasbl W AUCHEPCHOHHOIN
Cpe/ibl, MO CTCNCHN B3aUMOACHCTRIS
YACTHIL JIMCHIEPCHON (azbl u
JIMCTIePCHOHHON cpejibl. enu v 30014,
MeToibl HOTYHEHUS JIMCTIePCHBIX CUCTEM.
DU3UKO-XUMHUECKHE CBOWCTRA
JIMCTIEPCHBIX CH

OCHOBBLI XMMH U
BSDKYLUMX BELIECTR.
CunukaTHbie
CTPOUTENILHBIC
marepualibi

O61Me PHBMKO-XUMHUECKHUE CBONCTRA
BSDKYHIMX BCLICCTD M MX KNaccHpuranmsl.
BosayuiHbie psayyniue BeilecTsa.
I'napapauUuecKue BIKYLMEC BELICCTRA.
Kopposust OeroHa v MeTOb! 3aIHMTBI OT
KOppo3uKH. PUBHKO-XHMHYSCKUE OCHOBDI
CTEKSIOOOPAZHOTO COCTOSHUSL.
Cunukarsoe crekto. Curauibl.
Ipuponnoe cuiimkarHoe chipbe.
Kepamuueckue MaTepuasibl.
Knacenurarns v criocobul nostyuenus.
Kepamuueckune marepuansi. OrueynopHsie
matepraibl. O0ime GUIMKO-XUMHUCCKHE
CBOMCTBA BSHKYHIMX BEHICCTR 1 UX
wiaccupuratms. BO3yHbie BOKyIHHe
peuiecrea. Bosjyindas uisects.
I'uncosbie BOHKYILUE BEill

4

BricokomMo CKYJISPpH
bIC COCAMHCHMS B
CTPOUTCIILCTBE

OCHOBHBIC MOHSTUS XUMUHK
BLICOKOMOJICKYJISPHBIX COSIMHCHHN.
CrpykTypa 1 coiictTsa nonuMepos. Bub
NOJIMMEPOB, TIPUMEHACMbIX B
CTPOUTENLCTBE. OCHOBHBIC HOHSTHSI
XUMUU BLICOKOMOJICKYJIS PHBIX
coeauneHni. Kiaccuukauus, crpykrypa

1 ceoicrsa nosimmepos. Crnocodsl
nontytenus nonumepos. Jlecrpykius
MOJIMMEPOB, €¢ OCHOBHBIC BU/1bi.
[nacrmaccsi. Buast nostumepos,
MPUMEHSICMBIX B CTPOWTEIILCTRE.
Honumepubie poGasku B HeToHbLL

UTOro

Bropas rpynna
nepHoAa
aTrecranum (3a4er)

16

o

Hroreo

32 10 | 32 52

3.2. IipakTusecKue H CeMHHAPCKUE JAHKTHH U WX COACPKANNE

Tabauua 3.2 Tembl npaKTH4ecKuX 3aHsTHit

Hanmenosanue

KonuuectBo vacos no gopmam
o0yueHus

Konr. pab Cam. pabd




Ne ri/n pazaena Tema u cojeprmanme nPakruIecKoro E §
JMCLMTIIUHbI BAHI T T =
(MO-1yJist) 3 & E S
g = o 35 = Y T
Sl | 2|8 || Z
5| 3| 8| 3% |3 8
1 2 3 4 5 6 7 8 9
Hepeas rpynna ounan gopma (I cemecrp), 3a0uuan
nepHoaa popma (1 cemecrp)
ATTECTAI UM
(3K3ameH)
1| OcHopuble noHsTust |OCHOBHBIC 3aKOHBI ¥ OHSTHS 2 2 3
M 3aKOHbI XUMUHU. xumunKnacenst HeoprasuuecKux
OKBUBAJICHT. coemnennit, Homerknarypa. Crenets
OKHUCITICHMSI.
OKHUCIM-TCIILHO-BOCCTAHOBUTEILHBIE
peakuunu. Monsipras macca. Kosmuectso
BELLICCTRA.
2| OcHoBHbie NoHsTHsL |DKBuBasieHTOpMysibHAS CAMHMUA. 2 2 3
U 3aKOHbI XUMUH. DKBUBAICHT WICMEHTA B COCHMHEHUM,
DKBUBAICHT. IKBUBAICHTHI COCAMHEHUN PABIUUHBIX
Knaccor. Hucno skByMBaiCHTHOCTH.
Onpeaenerue Ynciia HKBUBANICHTHOCTH
COCAMHCHUS, YHACTBYIOWETO B 0OMEHHOM
M OKHCIHTENLHO-BOCCTAHOBUTENILHOM
peaxuyu. KonuecTro Betyecrea
DKBUBANCHTOR. AJJIHTUBHOCTH MOJISIDHOM
MACChl DKBUBANICHTOR. PacueTs! 1o 3aKoHy
IKBMBAJICHTOR.
3 | Xumuueckas TepmomHamMuieckue 2 2 3
TEPMOAMHAMMKA pacyeTHIONPeICTICHKE TEIUIOBBIX
apderTor peakiuu. Pacuers sntanbnni
00Pa3OBAHMS BEWECTE NPU WIBECTHOM
TeroBoM dpdexre peakuun. Pacuer
W3MEHEHUST DHTPOTIHK B XOJIC PEaKLiK 1
npH PazoBbIX NPEBPALICHHSIX.
OnpepaeiteHue HanpapicHHOCTy
XUMHUECKUX TPOLECCCOB U BEPOSITHOCTH
NPOTEKaHMs XMMUUCCKOH peakiium B
3aBUCUMOCTH OT TEMIIEPaTypPbl.
41 Xumuueckas XuMHuecKas KUHETHKA U 2 2 3

KHHETHKA.

X pnaviocieaa
T oo o

pasropecnel Ipumenerue akona

TN L A VAX X1

PaBHOBECCHE.

: =
CKOPOCTEH XHMHUHECKMX PCaKLMI,
TEKVILMN KOHUCH DAl PeareHTon u
NPOAYKTOR. Pacuersl 0o npasuny
Banr-I'oda. 3axon geicreyommx mace
VTS FOMOTEHHBIX M I'eTePOTreHHbIX
peakumii [U1si COCTOSIHMS PABHOBECHSI.
[pumencrue npumpina Jle-1llarense jis
ONPEACHCHMS CMEIICHUS PABHOBCCHS T1PH
M3IMEHCHUU YClioRKI npouecea. Pacuer
paBHO

L 2 o
T T




Pacreopsi

Kouuenrpauun. Pacuersi peakunu
cpenbl.Pacuers pasinarbix cnocobos
BLIPOKESHMS KOHUCHTPALMK PACTBOPOR.
Cocrasnenue ypapHenuii peakimii
JHCCOLMALIMKM COEAMHEHNH PABIMUHBIN
KJIACCOB ¥ ypasHeHUH peakuui ruaposinsa
cosieit. Jluccounaunst CuiibHbIX ¥ cnabbix
EKTPOAUTOB. Pacuernl Besmumnmsl pH B
pacTBOpax KUCIIOT U OCHOBAHMH.

(3]

o

DACKTPOXUMMUHUECKHE
npouecchl

DAeKTPOXUMUYECKHE

HPOLECCHI DNEKTPO/IHbIK NOTeHLMan
MOHHO-METANTHUCCKUX U Ia30BbIX
EKTPOJOR. ¥ pasHenue Heprnera. Pacuer
DJIC ranbeamyecKux HIEMEHTOB.
CocrasiieHme rajbBaHnyeckux
HIIC-MEHTOR M SJICKTPOJIHBIX HPOLECCOB.

S

(W]

DNEKTPOXHMHUUECKHE
npouecchl

Koppozus merajuiosOnpenenerue
BO3MOKHOCTH NPOTCKAHHS KOPPO3HH
MeTaia B 3asatisix yenopusix. Crnocobbl
3aLUMTHI METAJIOB OT KOPPO3IUH.

2

3]

]

HUTOro
Ilepras rpynua
nepHoaa
aTTecTanMu
(3x3amen)

14

Bropas rpynna
nepuoia
arrecrauMu (3auer)

ounasn Gopma (2 cemectn), 3a0unasn
dhopra (2 cemecrp)

XUMUS BOJIbI

HKecTkOoCTh BOJILI M METOL! €
yerpaneHua KeeTkoeTs Boabl. MeToabi
YMArYeHus BOAbl. Pacuerit :mecTkocTH
BOMbI, MACChl PACTBOPEHHLIX cosleli B
Bojie. Pacuersl Mace peareHTos,
HEODXOUMBIX JUIS YMSITUCHYUS! BO/LbI.
Kontokeuym 1io Teme «KecTocTs Bojib! 1
METO/Ib! €¢ YCTPAHCHUSI.

3]

Jucnepcrble
CHCTEMb!

Onpeaenerue noporos KOaryisiu
ruapodoOHbIX B0, JlucnepeHbie
cucrembl. Knaccupuraums, MeToab
nonydeHus v cpoicrea. CTpoeHMe yacTul
jaucniepcHoit haszbt ruipodobHLIi 3ok,

S

) L

AU T ARIICTTVID (,})‘JP]W‘\/J Vi L)1) |
ruapoobHbIX 300eH. YCTORUMBOCTL 1
KOAryJisitlsl KOJIIOWIHBIX CHCTEM.

Hucnepchbie
CHUCTEMbI

OnpenenerHue noporos Koarynsumu
ruapooOHbX 20ueit.OnpenencHuc
NOPOTrOB KOAryNsiiku ruapohodHbIX
s0ei. Konnokeuym nio teme
«ucniepenbie cucremiy.

(OS]




410cHOBbI XMMUK XuMus BRIKY KX 4 2 3
BSDKYLUMX BELIECTB.  [MaTepuaior. Bo3ayuinbie Bsikyume
CunukarHbie marepuasivl. Chipbe, NMONyHeHUe 1
CTPOMTEIbHBIC TBEPACHMC BOZAYIIHON WIBECTH,
Marepuabi FUTNICOBLIX W MATHEIHANBHBIN BIDKYLMX.
Pewenue zanau. I uapasiivueckue
BAKYLIME Marepralinl. Cohipbe, Moliyuenue
U TBEPJICHUC TIMHOZEMUCTONO U
MOPTHAHILEMEHTOR, THAPABIMICCKON
w3gecTd. Pemenne 3anay. Koanoxsrym no
TemMe «XHUMUs BHKYIHX MATEPHAOBY.
HTOT'O 16 8 14
Bropas rpynna
nepuosa
aTrecTauum (3ayer)
Hroro 30 22 34
3.3. JlaGopartopublii IPAKTHKYM M €I'0 COACPIKANNE
Tabnuua 3.3 Tembt naboparoprbix pabor
Konuuecteo uacor no ¢popmam
00yueHus
Haumenopanue Konr. pab Cam. pabd
Ne n/n pazaena Tema u copepxanmne naboparopHoit E =
JACUMIIMHb padoTbi T =
(Mo-nyns) g 3 8 s
= 0 o] = © (=t
S|z | 8|z &
o | 3| 8|38 |3 5
1 2 3 4 5 6 7 8 9
Hepeas rpynuna ounas Gpopma (1 cemecrp), 3a0unas
nepuoaa dhopma (1 cemectp)
aTTeCTanHu
(aK3amen)
1| OcHorHbie noHsTUSE |Onpejeiaetre cojepanms 2 2 2 3
Y 3aKOHbI XHMMU. KPUCTAJLTH3ALHOHHON BO/IbI B
DKBUBAJICHT. Kpuctaioruapare kapbonara
HaTpug.OCBOCHHUE NPUEMA B3BCIIMBAHMS,
METOMA KMCIOTHO-0CHOBHOTO TUTPORBAHNS.
Pacuerbi ¢ HCnonb30BaHKMEeM 3aK0HA
DKBHBAJICHTOR.
21 OcHoBHbie nouHsTust {OnpejencrHie MoIspHoi Macehl 2 2 2 3
U I3AKOQOHLL X IdNIdL KBRS TLOR rlru\("‘l‘{\!*_‘\ D“‘,‘,L""""’l}.
DKBUBAIEHT. DKCHEepUMEHTALIOE ONpe/ie/ieHue
MOJISIPHOM MacChl IKBUBANCHTOB
AMOMMHUS METO-/IOM BbITCCHEHUS
BOJIOPOJIA W3 KMCloThi. [pumMenenue
3aKOHA DKBHUBAJICHTOR B pacueTax.
3 {Xumuueckast OnpejiencHue YHTALIUKY PACTBOPEH S 2 2 3
TEPMOAMHAMHKA COMIKCICPUMEHTANILHOC ONpe/iCiecHe
DHTANbLIUK PACTBOPCHMS COJIM METOAOM
KanoOpPUMETPHU. 38KPETUICHUE NOHSTHS
IHTATBITHH.
41 Xumuueckas Onpepenenne 3aBHCHMOCTH CKOPOCTH 2 2 2 3
KMHETHKA XMMHUECKOH PeaKiiny OT KOHUCHTPALMH
peareHTOB. JKCNePUMEHTATLHOES
OFNPEACICHHUEC 3aBUCHMOCTH
OTHOCHTELHOMN CROPOCTH XMMHUECKOH
PeaKLMK OT KOHUEHTPAUMY PEAreHTOB.




Xumuueckasi
KUHETUKA

OnpejlesieHne 3aBUCHMOCTH CKOPOCTH
peaxim ot

TEMMEPATYPbI DKCICPUMEHTAILHOE
ONpe/IeIeH1e 3aBUCUMOCTH CKOPOCTH
peakumm ot remnepatypsi. [ Ipumererme
npaewiia Bawr-Fodda s pacuera
CKOPOCTH PEaKLMK B 3aBUCHMOCTH OT
TEMIIEPATYPb.

(3]

[§e]

XuMHYECKOE
paBHOBECHE

CMeleHHe XMMUYECKoro

PABHOBECHSI DKCMCPUMEHTANLHOE
CMELEHUE XUMHUUECKOTO PABHOBECHA TIPH
M3MEHEHHUW PABHOBEC-HBLIX KOHLEHTPALMI
pearenTos u npoaykros. flpumenerne
npunuuna Jie-tarense s onpenencius
HANPaBICHMS CMEIICHUS XMUMHUUYECKOTO
PaBHOBECHSL.

b2

S

PacTBopbl.

Ipurorosnerue
pacreopoe.lipurorosneuune pacrsopa
3aJaHHON KOHLEHTPALMKM U3
KOHUEHTPHPOBAHHOIO pacTBopa.
Onpenenernne KOHUCHTPAUUK KPETKOTO
PacTBoOpPa ¢ MOMOLLLIO ApeOMeTpa.
PaszdasiicHue pacTzopos.

3]

3]

b

Pactropsl.

Onpejeiienye MOSIPHON Maceol
IKBUBAICHTOR CIOMKHOIC

seuecTBa. OnpeacsieHue MOIsIPHOH Macch
DKBHBAJICHTOB HEU3BECTHOM KMCIAOTHI
METOMOM THTpOBaHus. Pacuer ¢
MCTIONB30BAHMEM 2KOHA PKBUBAJICHTOB.

3]

39

(8]

Pacrpope!.

Ounpenenenue pH pacTBoOpoB ¢ NOMOLILIO
uiankaropos.Onpenenenne pH
PacTBOPOB KUCIOT M OCHOBAHWM ¢
MOMOULLIO PARJAMHHLIX HHJIMKATOPOB.
Cpapte-Hue nosiyueHHbIX BEIHYMH ¢
PACUSTHLIMH.

3]

39

3J16KTPOXHM HUCCKHE
NPpoUcCChl.

Kopposus mertasuios.Habniocnue
NPOLIECCOR KOPPO3HUM MCTAIIOB B
3aBUCHMMOCTH OT PANIMUHBIX YCIOBHEA
HAaXOKJCHUs . AKTHBALMS KOPPO3HH.
3aLUHTHBIC MCTATUIMUECKHC NOKPHITHS.
CocraBienue KOPPO3HOHHBIX DIIEMEHTOB U

3]

[§S)]

[aVETaYlda Sl aYaRs B KNI AV 51 aVat B TaYararats)
T e T O T e O

UTOro
[lepsaxn rpynna
nepuoaa
ATTECTANMHT
(3Kx3amen)

[S)
(O8)

Bropas rpynua
nepHoaa
arrecrauuu (3aver)

ounan opma (2 cemectp), 300U
popma (2 cemectp)

OCHOBbI XUMUU
BSDKYLMX BCLICCTR.
Cunukarhbie
CTPOUTEIILHBIE
marepuaibl

CrHimkaTHbIl MOV KHAKOTO
crekiaMeToioM KCIIOTHO-OCHOBHOIO
TUTPOBAHUS ONMPEACHSIOT CHIAMKATHBLIH
MOJIYJTb SKHAKOPO CTEKA.




Xumus BOAbl ()I’iPCﬂCJlCl-IHC JKECTKOLCTH BOE,HMGT(M],OM
TPHIAOHOMETPHUCCKOIO THTPOBAHMSA
onpeaensercs UGI,JAIEL'»! KCCTKOCTD BOJIbI.
MeToIoM KHCIHOTHO-OCHOBHOTO
TUTPOBAHMS ONIPCALTIHCTCSH KHPGOI—IHTI-I&UI
HKECTKOCTDL BOJAbI.

o

[N

Hucniepchbic AzicopOLms YKCYCHON KMCHOTHI Ha
CUCTEMDbI yraellposoaurces onpejeiieHue
afcopOuMy YKCYCHON KHCHOTHI Ha
aKTUBHpOBaHHOM yrie. Onpeaeasercs
JMHAMKYECKas eMKOCT.

(V%]

3]

OCHOBbI XUMMHK OI‘ipeﬂC]ICHHC COUCPHAHMA OKCHIOB
BSOKYUIWX BECLIECCTB. KaJIblMsa U Marsms B I\ACJ'IC()i’lp@),lCJ’IﬂCTCﬂ
Cunukarupie CYMMApHOC COACIKAHNC 1(3}3601-13’1‘03
CTPOUTEIIbHBLIC KaJibliks U Mardus 8 MeJie.

MarTepualibl

UTOTO

Bropast rpynna
nepuoaa
arrecranuu (3auer)

Hroro

20

20

28

35

3.4. Kypcosoii npoekt (paGora) u erce xapakrepucruKa

He

NpeayCcCMoOTpPCHO.

3.5. I/IHHHBPILIy'(U”)H()Q 3AUANUE ¥ €0 XAPAKTCPHCTHKA

Tabnuua 3.5 Tembl MHAMBUAYATILHLIX 3a8aH Wi

Ne ni/ni

Tema EAMBUIYANLHONO 3a/iams

Konuuecteo vacos ro popmam

obyueHus

Kownr. pad

Cam. pab

ast

2

W | OYHad

+ | O4HH.~-3a04Hada

| 3a04HaNA

| OYHadg

S\ | OYH.-3a04YH

~I| 3a04Had

Ilepsasi rpynna nepuojia arrecranuy (HK3aMen) - ounas
popma (1 cemectp), 3a0umnan Gopma (1 cemectp)

Muameupyansbroe 3asanue "Xumuueckas TepmMouHamMmmKa.
Xumuueckas kuHetuka'"bonee nonHoe noHuMaHmue 3aKoHoB

14

XUMHYECKON TEPMOANHAMHKHY W KMHCTHKH, TTOJIyUEHNE HaBbIKOB
B pacueTe TEMNOBbIX HPPEKTOR, ONMPCACICHUHN HATIPABJICHHOCTH
XUMHUECKUX TPOLIECCOB, aHANIM3E PEaKLHOHHOKE ClOCOOHOCTH
BELECTB, ornpeaeieHnn CKOPOCTH PCAKLIMK, PACHCTC KOHCTAHTbI
PaBHOBECHUsI, PaABHOBECHBLIX KOHUCHTPALIN i pearcHiros m
MPOAYKTOB.

UTOIro
Ileppas rpynna nepuoaa arrecraumn (HKamen)

Bropas rpynna nepuosa arrecrauns (3a4er) - ounan gopma
(2 cemectp), 3a0unan popma (2 cemecrp)

Xumus BSOKYUIMX Matepraios.Penietne npakTuieckux
pacueTHLIX 3a4a4 no Teme "BKyime pewecrsa’.

6

HUTOIro
Bropas rpynna wepuoga arvectaunn {(sauer)

6

Hroro

13

26




4. BHIABJEHUE PE3YJALTATOB OCBOEHMS JMCUKTITJINHEBL

4.1. TIacuepr ¢pouia ouernouubix cpeicts (POC) no gucuuninme
Tabnuua 4.1 - Macnopr Ponna oucHounbix cpencrs (POC) no aucumnInmie

Kopabi
Ne Haumenopanue - .
_ Textonorus Bun arrecranmu Bunpl sanstuit | popMupyeMbix
n/m | OLEHOYHOr'O CpPe/ICTBa N o
KOMNETEHUMH
1 2 3 4 5 6
1 |Dx3amenanmontsie Tpaguunonnas Itpomexyrounas 3aver, Dxzamen  |OIK-1.1.,
Ouners o0pa3zoparesibHas arrecTaums OF1K-1.3.
TEXHOJOT S
2 |Konrtponbhas pabora | Tpaauumonnas Texyuit kontpois  |Kourponbhas, O@K-1.1.,
obpazosaresibHas CPC OIlK-1.3.,
TeXHONOT st Ol@K-1.2
3 |Konnokeuym Tpaguuuonnas Texyipmil kontpoas  |pakrnueckue  |ONK-1.1.,
obpazosareibHas OIK-1.3.
TEXHOJOTHs!
4 |Hoknan, cooduenue | Tpaauumonnas Tekywv kourpons  [Jlekuum OIlK-1.1.,
oOpasoparenbHas OIMK-1.3.
TEXHOIO 1S
5 |Moprdonuo Mudopmanmonno-ko | Texywuit kourpons  {JlaGopatopubie  |OIK-1.1.,
MMYHUKALHOHHAS OIK-1.3.
obpazoBarenbHas
TEXHOJION st
6 |Tpenasxep Urpopmanwmonto-xo | Texyuimit kourpons  [CPC OIK-1.1.,
MMYHHKALHMOHHAS OIIK-1.2.,
o0pazoBarenbHas OIK-1.3.
TEXHOAOT s
7 |Tecr Uupopmatmontio-ko | Tekymuit konrpons  [CPC OI@K-1.1.,
MMYHHKALMOHHa - |OTIK-1.2.,
obpazoBarespas OIK-1.3.
TEXHOJIOTHS
8 [PaznHoyposHeBbic Tpaguumonuas Texyuwmit kourposis  [CPC OIK-1.1.,
3a/1a41 W 3aaHusl obpazosarenbas OrIK-1.2.,
TEXHOJIOIMs OIK-1.3.

4.2 Bonpocsi K ax3amMeny (3a4ery)

1. @opmynbHbie eanHnLb BeuecTsa. Konuuectso seutectsa. MosspHas macca seiiectsa. MonsipHbiit 06bem
razoo0pasHoOro BeilecTsa.

2. DKBUBAICHT BELICCTBA. DKBUBANCHTHOC YHCA0. DKBUBAJICHT BEIUECTRA. DKBUBaIeHTHOE uucio. KonuuecTro
BELUECTBA DKBUBAICHTOB. MoJisipyas Macca YKBUBaICHTOB.. MOJISIpHDbII 00bEM YKBUBAJICHTOB ra3000pa3HOro
BELUECTRA.

3. IlpeameT XMuMUUECKOH TepMOAMHAMMKH

4. Tepmonmnamuueckas cucrema. Okpyxaiowas cpena. Bujst cuerem (M301MpoBatHBIE, 3aKPbITHIE, OTKPLITLIE).
5. CocTosiHue cuctembl. TepMOJIMHAMUYECKME TapameTphi

6. Tepmoaunamuueckue npoueces (p=const, V= const, T= const, p,T= const, V,T= const).

7. DYHKUMH COCTOSIHMSI CUCTECMbE, (PYHKIMM nipouecca

8. Buyrpeuuss oneprus

9. Teruora u pabora.

10. IlepBbiii 3aKOH TEPMOAMHAMMKH.

11. TlepBbiii 3aKOH TEPMOIMHAMMUKH IS PABIHUHBIX NPOLECCOB. DHTANILITHA CHCTEMbI.

12. Tennosoii apdexr peakunu. 3akon ['ecca.

13. CranpapTHast SHTAIBINS 0OPAa30BAHME XUMHUCCKOTO COCAMHEHUS.



. Bropoii zakon tepmoimHamumks

. .OHTpOMUS.

. U3menenuns sHTpOInmm B U300MpoBatiHON M 3aKphiTON cucTemax

. YpaBHeHnue bosiblmana.

. Tpetuii 3akon TepmoauHamuiy. CTanaaprHas Mrponus.

. I3MeHeHue BHTPONuM B XMMHUECKOH peaKiinu.

. Oneprus I'n66ca. DHranbnuiiHbii 1 SHTPONUAHLIH GakTopbI.

. .OHeprus I'nb6ca Kak KpuTepuii HATIPABICHHOCTH XUMHUECKUX NPOLIECCOR.
. .Biusnue Temnieparypbt Ha HanpapaeHUE CAMONPOM3BOALHONO NMpouecca

. Pacuer surTponuu dazoporo nepexona

« npOCTblC W CJTOIKHBIC PCAKLiMid. Mexanusm XMMHYECKON peakiimm.

25. CrOpOoCTb XUMHMUECKOH peaxiiyu

26. M3MeneHune KOHLEHTpaLKi PeareHToR i NPOAYKTOB B XO/I¢ PEaKLMHU.

27. ®aKTOpbl, BIUSIOUIME HA CKOPOCTH PEAKUMH.

28. 3aBUCHMOCTb CKOPOCTH PEAKLIMK OT NPUPO/ibI PEArHPYIOLMX BELIECTS.

29. Topanok n monekysipHOCTL peakiiu. [ipuuuib HecoBnaaeHns.

30. ['oMOreHHbIC U reTepOreHHbIC PeaKiimi.

31. 3aKkoH AEHCTBYIOLIMX MACC /UIS @) FOMOICHHbIX PEaKLmii; 6) reTeporennbIX peakimii.
32. 3aBHCMMOCTDb CKOPOCTH peakiuu o1 Temneparypsl. [pasusio Baur-I'odda. Ypasnenue Appennyca.
33. DHeprus akTuBaunu. M3MeHEHHE SHEPTHK 110 KOOPIMHATE PCAKLIMM.

34. 3aBUCMMOCTD CKOPOCTH peakumi ot Temneparypsi. [paswio Banr-Fopda. Ypasnenue Appennyca.
35. CnocoObl BbIpaXKEHHsi KOHLEHTPALMK PacTBOPOSB

36. Ilepepacuer KOHLEHTPALLMIA.

37. Ukana pH. Monxoe npousseactive BoibI.

38. Pacuer peakumu cpejbl PACTBOPOB KUCIOT M OCHOBAHMIA.

39. luccoumanms sMeKTpoSIMTOB.

40. Crenensb auccoumatinu. Koncranra Jucconyaumu.

41. 3akon pasbasnenus Ocrrainia.

42. KonnurartusHble CBOKCTBA PACTBOPOR HEMICKTPOJINTOR.

43. Ionmkenure aBneHns napa pacTeopuTess Haji pactsopom. 3akon Payas.

44. [loBblieHuEe TEMMNEPATYPbl KMIICHHUS PACTBOPA.

45. TToHmKeHne TeMIepaTypbl 3amMep3anus pacTpopa.

46. Ocmoc. Ocuoruueckoe nasienue. 3akon Bawr-I'ogda.

47. Konnvratuphble CBOWCTBA PpacTBOPOR MeKTpoinTor. M3oronnueckuii kos(puument.
48. DNeKTPOXMMUUECKHE CHCTEMbI H ITPOLECCHI.

49. Monnomerannuueckuii anexrpoa. 1A2C.

50. 3HaK M BENMUMHA NOTCHUMANA MIEKTPO/IA.

S1. BonopoaHbin DJIeKTPOA. Y pasHeHus paBHoBCCHs. Pacuet noTeHimana.

52. CTanaapTHbIi NOTEHUNAN METANTHIECKOTO HIEKTPOA

53. Psn HanpsokeHu Metanios

54. Ypasuenue Hephera.

55. KucnopoaHblii anektpos, Y pasHeHus paBHoBecus. Pacuer noreniuaia.

56. I'anbBannueckuii snement. Cxema [, DuekTpo/iisie peakuny.

57. CBa3b 2NEKTPUUECKON U XUMUUECKOH paboThl.

58. Dnexrpoapwkyias cuna. Pacuer DJI1C.

59. Dnement Hanusss-Sxodu.

60. Xumuueckast Kopposust.

61. DnekTpoxuMuUecKas KOpposus.

62. Karoanbie 1 aHOHbIE NPOLECbI Kopposuu. Cxema KI™.

63. 3aiuTa METAIOB OT KOPPO3UK (JIErUPOBAHKE METAJUIOR).

64. 3awmTa METANNOB OT KOPPO3HH (JNCKTPOXUMUUCCKAS 3ALIMTA - KATOAHAS, NPOTCKTOPHAS).
65. 3aiumTa METaNNoB OT KOPPO3MK (M3MEHEHHE CBOUCTE KOPPOIMOHHOM CpejLbl ).

66. 3aiuTa METAIOB OT KOPPO3HU (PALIMOBAILHOE KOHCTPYMPOBAHME W3ICITHIA).



67. AKTUBATOPBI KOPPO3HH.

68. OcroeHue NpreMa B3BCWMBAHKMS, METOJA KUCIOTHO-0CHOBHOIO TUTPOBaHUA. Pacuersl ¢ UCrnonb3oBaHuem
3aKOHA DKBUBAJIEHTOB.

69. DKCNepUMEHTAIILHOE ONPEAETCHHE MOISPHON MACCHI DKBUBAIICHTOR aJIOMMHKS METO-[10M BbITECHEHUS
BOAOPOJA U3 KMCOTLE. [lpumeHenue 3aKoHa YKBUBANCHTOB B pacuerax.

70. DKCNEPUMEHTAILHOE OTNPE/ICIIEHNE IHTAILITMK PACTBOPCHUSA COIM METOOM KAJIOPUMETPHU. 3aKperieHue
NIOHATHS DHTAJILITHH.

71. DKCNEepUMEHTANILHOE ONPEACICHUE 3ABUCUMOCTH OTHOCHTENLHON CKOPOCTH XUMHUECCKON peaKkumu oT
KOHLIEHTPALIUK PearcHTOB.

72. DKCNEPUMEHTANILHOE ONPECIICHHUE 3aBUCHMOCTH CKOPOCTH Peakumu o1 Temnepatypst. [lpumenenue npasuia
Banr-I'oa [uist pacuera cCKOPOCTH PeaKiiny B 3aBMCUMOCTH OT TEMIIEPATYPbi.

73. DKCNEPUMEHTANILHOE CMELUCHUE XMMUUCCKOTO PABHOBECHS MPH M3MEHCHUH PABHOBEC-HbBIX KOHLEHTPALMHI
peareHToB W npoaykTos. [Ipumenenne npuiumna Jle-Llartense ans onpenenerus HanpapicHusi CMELUEHHUSI
XMMHYECKOTO PaBHOBECHSI.

74. Knaccbl HEOPranMuyeckux coeinHeHui, HoMeHKNaTypa. Creneis OKUCIICHUS.
OKHMCAU-TeNIbHO-BOCCTAHOBHTELHBIC peakumu. Modisipnas macca. KosimuecTso Betecrsa.

75. ®opMynbHas eMHMLIA. DKBUBAJIEHT DJICMEHTA B COSAMHEHUH, DKBUBAJICHTHI COCAMHCHHWH PasIu4HbIX KJIACCOB.
Yueno okuBaneHTHOCTH. ONpeesicHre Yuea DKBUBANICHTHOCTH COCAMHEHMS, YYACTBYIOUIErO B OOMEHHON 1
OKHUCIIUTENLHO-BOCCTAHOBHTENLHOH peakuuu. KonuuecTBo BEUIECTBA YIKBUBAICHTOB. A IUTHBHOCTL MOJISIPHOM
MAacChl DKBUBAJIEHTOB. Pacuersl 1o 3aKoHy IKBUBAJICHTOB.

76. OnpeneneHue Tennopbix dpdexror peakuun. Pacuersi sHTaNbIKEA 00pa30BaHMs BEWECTB NPH W3BECTHOM
TenNoBoM 3 pexTe peakuuu. Pacuer U3MEHEHUS YHTPONIUK B XOJE PEAKLMU U 1TPH (Pa30BbIX NPEBPALIEHUAX.
Onpenenenne HANPABICHHOCTH XUMHUYECKUX [IPOLECCOB M BEPOATHOCTH I1POTEKAHMS XMMUUECKON peakunu B
3aBHCMMOCTH OT TEMIIEPATYPbI.

77. llpumenenyie 3akona ACHCTBYIOLIMX MACC JUIS pacyeta CKOPOCTeH XUMMUYECKHX Peakiuil, TEKYLIMX
KOHLEHTpaLMi pearcHTos 1 npoaykros. Pacuetst no nipasuny Bawr-Fodda. Bakon aeiersyommnx Mace s
FOMOTEHHBIX M FETEPOTEHHBIX peakuuil Juis cocTosttus pasHosecus. Hpumeneune npunuuna Jle-Ularense ais
OMpPEACTEHMS CMELLEHKS PABHOBECHS TIPH U3MEHEHKI YCIOBME nipouecca. Pacuer pasho.

78. PacueTb! pasnuuHbiX cnoco00B BLIPAKEHHA KOHUEHTPauKMK pacTeopos. Cocrasiienue ypaBHeHWH peakuuii
JMCCOLMALIMHM COCAMHEHMI PasIMUHbIX KJIACCOB 1 YPABHEHUN peakumi I'waposinia conci. Jiuccoumnanms CunbHbIX
U crabbIX NeKTPOSAUTOB. Pacuersl Bestnuuibl pH B pacTBopax KMCIOT ¥ OCHOBAHMH.

79. DReKTPOAHBII NOTEHLMAN HOHHO-METATMUCCKUX U Ia30BbIX MICKTPOAOB. ¥Ypasuenue Hepucra. Pacuer DJIC
rajibBaHU4ECKUX HJ1eMeHTOB. COCTaBICHUE FaJibBAHWUECKUX DJ1E-MEHTOB U MICKTPOHBIX NPOLECCOB.

80. OnpeneneHue BO3MONHOCTH MPOTEKAHUSA KOPPO3KHU METALIA B 3alaHHbIX yeioBuax. CriocoObl 3amThl
METAJUIOB OT KOPPO3UH.

81. bonee nojiHoE NOHMMAHKE 3aKOHOB XUMHUHECKOH TEPMOJAMHAMHKH M KMHETHKY, NOJIYYEHUE HABLIKOB B pacueTe
TenaoBbiX 3PPeKTOB, ONpeACHCHMH HANPABICHHOCTH XHMHUYECKHX TPOLIECCOB, aHAIM3€ PEAKLIMOHHOM
CMOCOOHOCTH BELLECTB, ONMPEAENCHUN CKOPOCTH PEAKLMK, PACUETE KOHCTAHTBI PABHOBECHS, PABHOBECHBIX
KOHIEHTPALIMI PEareHTOB 1 MPOYKTOB.

82. INpuroTorenue pacTsopa 3aiaHHON KOHUSHTPALIMK U3 KOHLIEHTPUPOBAHHOTO pacTiopa. Onpeaenenue

KOHLUEHTPALMK KPENKOro PacTBOpPa ¢ NOMOLIbIO apeomerpa. Pa3dapiicHue pacTeopos.

83. DkenepumeHTanbHOE ONpeelieHHe MOISPHON MACCHI DKBUBAIEHTOB AJIOMUHUS METO-A0M BLITECHEHUS
BOJOpOJA U3 KMCIIOTHL. [IpHMeHeH e 3aK0Ha DKBUBAJICHTOB B pacueTax

84. Onpenenenune pH pacTBOPOB KMUCIOT M OCHOBAHKI € HOMOWBIO PAIMUHBIX HHAMKaTOPOB. CpaBHe-Hue
TMOJTYUSHHbBIX BEJUUYMH C PACUCTHLIMM.

85. Habmoaenune npoueccos Koppo3um METALIOB B 3aBHCHMOCTH OT PA3JIMYHBIX YCHOBUH HAXOKAEHUS.
AKTHBAUMS KOPPO3UH. 3aLLUTHBIC MCTAUTMUCCKUE NOKPLITHs. COCTABNCHHE KOPPOMOHHBIX DJIEMEHTOB M
JNEKTPOAHBIX MPOLIECCOB.

86. Huco 3KBUBANIEHTHOCTH.

87. IlpumeHeHHne OCHOBHBIX 3aKOHOB XHUMHM B KOJMUYCCTBEHHLIX PACHETAX MO YPABHCHUAM PEaKiHd.

88. IpumeHeHure 3aKOHA HKBHBAJICHTOB B TEPMOXMMUUECKUX PACCHETAX.

89. Paccuernl ckopocteit peakiuu 1 onpeeneHne GakTopoB BIAMSIOLMX HA CKOPOCTL M CMELLEHHE XUMUYECKOTO
paBHOBECHUS.

90. Paccuersl KOHUEHTpALMI pacTBOPOR.

91. DREKTPOXUMUUCCKHME PACHETHI 110 YPABHEHUAM PEAKILM.

92. DAEKTPOXUMHUHECKHE PACHETHI 110 YPABHEHMAM DEaKkilii.



93. IlpumeHeHHe OCHOBHBIX 3aKOHOB XHMMH B KOJIMUECTBCHHBIX PacUeTax N0 yPaBHCHUIM peakumi.

94. TlpumeHeHHe 3aKOHOB TEPMOMHAMUKH B TCPMOXMMUUCCKMX paccueTax.

95. Paccuerbl CKOPOCTEH peakiyu U ONPEACICHNE (HAKTOPOB BJAKSIOIMX HA CKOPOCTL W CMELIEHHE XUMUYECKOTO
paBHOBECHSI.

Bropas rpynna nepuona arrecranum (3auer) - ounast hopma (2 cemecrp), s3aounan popma (2 cemecrp)
1. Buapt 5kecTKOCTH BOIbI. EAMHMLI H3MEPEHUSs JKCCTKOCTH.

2. Knacenpukauus npUpoAHBIX BO/L 1O BEIIMUMHE JKECTKOCTH M 10 MUHCPAIU3ALUHN.

3. Onpenesenune KapOOHATHOMN KECTKOCTH BOJbI.

4. Metobt yerpaHeHust KapOOHaTHON IKECTKOCTH: &) TEPMUUCCKUN METO/L YMSTUCHUS BOAbI; §)
COJIOBO-M3BECTKOBLINA METO/L: B) H3BECTKOBLIM MeTOJL; 1) hocdarHbiih meTon.

5. Pacuersl :KeCTKOCTH BOJIbI M MACCHI PEAreHTOB, HEOOXOAMMBIX JUIs YMSTYEHUS BO/IbI.

6. Meton nonHoro obmena. Knaccudmraims vonuros.

7. ducnepcubie cucrembl. KnaccudGukams JUCHepeHbIN CHCTEM 110 pa3Mepy H4acThil AMCNepCHO

dazbr. [Jucnepeuas dasa. Aucneperonnas cpesa.

8. Knaccudukaums AucnepeHbix CHETEM N0 arperaTHoMy COCTOSHIIO AWCHEPCHOMN (hasbi W JUCTIEPCHOHHON
cpelbl.

9. Knaccudmkauus KOJUIOWAHBIX CUCTEM T10 CTCHCHM B3aWMOACHCTBHS AMCNEpCHOi (hasbl ¢ AUCNEPCHOHHOM
cpenoit (MMouibHbIE U JIMOMGOOHBIC KOJUIOHIHBIC PACTROPHI ).

10. Knaccndurkaumns KoANOKAHBIX CUCTEM 110 CTENEHN B3aUMOACHCTBHA YacTull AMcnepeHoi Gasbl Meskiy coBoN.
['enu u 30n0.

11. MeToap! nosiyHeHus AUCMEPCHLIX CHCTEM.

12. OnTHyeckre cBONCTBA JAUCIICPCHBIX CHCTEM.

13. TloBepXHOCTHASI JHEPTHSI, MOBEPXHOCTHOE HATHKECHHE.,

14. AncopOums. ITAB. Tpumenenne TTAB B crpourenserre.

15. Kosutonnbie pacteopsl. CTpoetne KOMAOHAHBIX HacTull ruapooOHLIX 301¢eH.

16. YCTORUMBOCTL M KOATyAsiLiMs KOJIIOMAHBIX cuetem. Buapt yeroiunsocru. [pasuio iynbue-Iapau.

17. DakTopbi, BIMAIOWME HA YCTORUMBOCTS 1 KOANYJisSLMIO KOIUIOMIHbBIX PACTBOPOB.

18. Obuipe Pu3MKO-XUMUUSCKUC CBOMCTBA BHKYIIMX BCIUECTB W UX KNacCH(PUKALIMS.

19. Bozayiuuble Bsixkyuime BemiecTsa. Bo3ayuiHas wiBecThb.

20. I'uncoBble BIKYIIME BELICCTRA.

21. MarHesuasibHbii ueMeHT.

22. CuamkaTHOE CTEKJIO.

23. XKupkoe crekio.

24. Cwranusl.

25. Dapdop, hasHc, 00KUTOBBLIC KEPAMUUECKHUE MATCPHATIBL.

26. lNoprnanauement. Chipbe, NOIYYECHUE, TBEPACHKUE, NPUMEHEHHE.

27. UnnnozeMucThli ueMeHT. ChIphe, HOAYUCHUE, TBEPACHHE, IPUMEHEHHE.

28. 'mppasnuueckas m3secrs. Ilyuuonanosbie obasku.

29. Koppozus Oetora. MeTojib! 3aMTh 0T KOPPO3UH.

30. Knaccugukauus, CTpykTypa v CBOHCTRA NMOJIKMEPOR.

31. duznueckue cBOHCTBA NOJMMEPOB.

32. JlecTpyKLHsl MOJUMEPOB, €€ OCHOBHBLIC BU/LLL.

33. TlnacTmaccht.

34, Bubl NOJIMMEPOB, NIPUMCHSCMbBIX B CTPOUTENALCTRE,

35. Tonumepubie jj00aBKu B OCTONHBI.

36. Onpenesenure CHITHKATHONO MOAYJISI XHAKOTO CTeKna.

37. OnpeneneHue 00UIEH KECTKOCTH BOLbE.

38. Onpepenenne KapOOHATHON KECTKOCTH BO/bI.

39. Onpeaenenue ancopOLMM YKCYCHON KHCIOThHI HA aKTUBHPOBAHHOM YIJl€.

40. OnpeaeneHre CyMMapHOro coaepkanus KapboHATOR KallbLMs U Marius B MeJie.
41. PacueTnbl IECTKOCTH BO/bI, MACCHE PACTBOPEHIBIX COJIEH B BOJIE.

42. Pacuerbl Macc peareHToB, HCOOXOUMbIX /IS YMATUCHYS BOJbI.

43. Crpoenue uactuiy, aucnepenoil gazn ruapodobustit 3oneii. Cocrasienmne Gopmyn muuest ruapododHbIX
3051€H.



44. YcToWUMBOCTD M KOArYNSLIMS KOJIOUAHBIX CHCTEM.

45. Onpenenenue nOporos KOAryasimm rugpoGodHbIx 300ei.

46. Pelenue 3a1a4:paccueTbl fo yPaBHEHUSAM HONYUCHUS W TBCPUCHMS BSOKYUIMX MATEPUAIIOB.

47. Bo3nywiHble BOKYIIKE MaTEpHATbI.

48. Chipbe, MosTyHeHHE 1 TBEPUCHHC BO3LYLIHON W3BCCTH, TRIICOBBIX W MArHE3HANLHBIX BAMCY KX,

49. T'uapaBauHeckme BOKYLLMC MATCPHAITbI.

50. Cripbe, nosty4eHue u TBEPACHHUE MIMHO3EMUCTONO W NOPTIAHALEMEHTOR, MHAPABIMUECKON W3BECTH.

51. Cripbe, nonyueHue v TBEPACHHE IMHO3CMUCTOrO W MOPTIAHALEMEHTOB, FHAPABIMUECKON W3BECTH.

52. Peuwienue 3aau:paccuerst 1o YpaBHCHUSIM MOJNYHSHUS M TBEPACHMS BOKYLIMX MATEPUAIOB.

53. Coipbe, NOJyHCHWE K TBEPACHHE MIMHO3EMUCTOrO U NOPTIAHLEMEHTOR, FUAPABIMYECKON W3BECTH.

54. OnpeneneHue KaUecTra BOAbI 110 OCHOBHLIM [I0KA3ATCIAM.

55. Knaccudukaums qucrepetbiX CHCTEM (CTPOUTEIbHBIC MATEPUANbI ).

56. BuiGop cTpOMTENLHBIX MATCPHANIOB B COOTBETCTBUN C XUMHUYECKMM COCTABOM {CBONCTBAMM).

57. BbiGOp CTPOMTENBHLIX MATEPHAIIOB B COOTBETCTBUN ¢ XUMHUECKUM COCTAROM (CBOICTBAMM).

58. CunukarHbie maTepuainbl. BIOOp CTPOHTEILHBIX MATEPHAIIOB B COOTBETCTBHH C XUMMUYECKHUM COCTABOM
(cBoicTBaMM).

59. Onpeaeniere OCHOBHBIX MOKA3aTEICH KAUECTBA BO/IbI.

60. BbIOOp CTpOMTENIbHBIX MATEPHAIIOB B COOTBETCTBMM C XHMUUECKHUM COCTABOM (cBOMcTBaMM). JlucnepcHoCTDb
mMaTepuasoB.

61. OcHOBHbIE TPEOOBAHMS K KAUCCTRY BO/IbI IPUMCHIEMOMN JUI 3aTBOPEHUS MUHEPAJILHBIX BSOKYLLMX.

62. BbiOOp CTPOUTEIILHBIX MATEPUAIOB B COOTBETCTRMM ¢ XMMMUYECKUM COCTaBOM (cBolicTBamu). Aaresus.
63. BbIOOp CTPOMTENbHBIX MATEPHANIOB B COOTBCTCTBHM C XUMUUYCCKHM COCTaBOM (cBolcTRamu). [Topouiky.
64. BbiGop CTPOUTENLHbIX MATCPHANIOB B COOTBETCTBHM C XMMHUUYECKHM cOCTaBOM (cBoitcTBamu). LieMeHTbI.
65. BbIOOp CTPOMTELHBIX MATEPHANIOB B COOTBETCTBHM C XMMHUUYECKHM COCTaBOM (CcBolicTBamMu).Bosaymnble,
TMIAPABIHYECKHE MUHEPAILHDIC BSIKYUIMC.

4.3 TexHomorusi BbisBJICH 5 YPOBHH OCBOCHME 3N CIR IR H A b1

TexHonorus BuIABACHMS YPOBHS OCBOCHMS JIMCHMIIIKHGE NPHBOAKUTCS B Bonae ouenounbix cpencts (GOC).




5. YYEBHO-METOJMUYECKOE ¥ UHPOPMAUVMOHHOE OBECHEYEHUE OCBOEHMS
SUCUHMOAUHBL (MOLYJIS)

5.1. OcHoBHasn ¥ AOHOJIHNTEILHAS JUTEPATYPA
OcHoBHas JiHTEpaTYpa

1. Kopoeun, H. B.  Obuwas xumust : ydeOHUK IS BY30B 110 TeXH. Hanpasienuam v cneit. / H. B. Koposun. - 10-¢
u3., pon. - Mockea : Briciias wikona, 2008. - 558 . : wi. - (IloGeanrenb konkypea yuebunkos). - Bubnuorp.: c.
546. - ISBN 978-5-06-004403-4 : 616.00.

2. Cemenos, L.H.  Xumus [Dnexrponusii pecype] @ yuebuuk / W. H. Cemenos, W. J1. Tlepdunosa. - Xumus ;
2019-06-21. - Cankr-TlerepOypr : XUMWU3JIAT, 2016. - 656 ¢. - ISBN 978-5-9388-275-5.
(http://www.iprbookshop.ru/49800.html)

IlOﬂOJIll HTCNLHAS JUTepaTypa

1. Tlpece, LA, Ochosbi o6wie#t Xumun [ Dnexrponnbiil pecype] : yuebroe nocobue / M. A. Tpece. - OcHoBbl
obweit xumun ; 2017-07-01. - Cauxr-lerepbypr : XUMM3IAT, 2014. - 352 ¢. - ISBN 978-5-93808-234-2.
(http://www.iprbookshop.ru/22542.html)

2. Bonbxun, B. B, O6mas xumusi. U30panubie riassi @ yued. nocobue jyis By30B 10 HANPaBieHUsAM MOATOT. 1
cneu. B 06J1. Texnukn u TexHonoruu / B. B. Bonbxun. - 2-e w3, nepepab. u gon. - Canxr-IletepOypr ; Mocksa ;
Kpactopap : Jlanb, 2008. - 379 c. : . - (YueOuuku s By3os. Crieupanshas nureparypa). - ISBN
978-5-8114-0831-3 : 613.00.

3. X¥MHsL © METOJ1. YKa3aHMsi 110 BBINOIHEHUIO KOHTPOJILHOK paGoTel No | s sanpasienns 271101.65
"CTPOMTENLCTBO YHUKAILHBIX 3aHKi 1 coopysketinit” 3a0unoi popmbl 00yuenus / Hosocub. roc.
apxutekTyp.-crpont. yu-1, Kag. xumuu ; cocr.: A. M. Janunenxo, M. JI. Kocunosa.C. B. Ceicoes. -
Hosocubupek : HEACY (Cubcrpun), 2013, - 28 ¢. : rabn. - 6.1,

4. Axumos, JLU.  Xumus [ Dnexrponnsiii pecype] : yuebnoe nocobue / J1. M. Akumos, A. W. [1asnos. -
Canxr-TlerepOypr : Cauxr-TlerepOyprekuii 10cyIapeTBeHHbIN apXUTEKTY PHO-CTPOMTENbHBIA yHUBepeuTeT, DBC
ACB, 2011. - 142 c. - ISBN 978-5-9227-0291-1. (http://www.iprbookshop.ru/19054.html)

Me']‘O}ll/l‘leCKl’lC YKAZAMU ST

1. OCHOBHbBIE IHOHATHA M 3aKOHbI XMMUW | KOHTPOJILHBIC 3aanus s | Kypea no HanpasaeHuio NoAroToBKHy
08.03.01 "Crpoutennctro” seex (opm obyuenis / M-o obpasopanus u nayku PO, Hosocu6. roc.
apXHUTEKTYP.-cTpouT. yH-T (Cuberpun), Kad. xumun ; cocr. M. JI. Kocunosa. - Hosockbupek : HFACY
(Cubctpun), 2015. - 28 ¢. : tabn. - 6.11.

2. OKHCNHTENBHO-BOCCTAHOBUTENILHbIE PEAKLMK & METOA. yKasanus s | Kypea Beex cnett. M popm oByuerius /

-

HosoentTocapxrrerTyp=cTporTyreTtCHGTTpRT T, Kat XAMmv S ToCT. T H SepeMACHTE, — HOBOCHOMPCK
HI'ACY (Cunberpun), 2011, - 12 ¢. - 6.11.

3. Wepwnesa, T. A. (npod. ; HPACY (Cuberpun), kag. Xumus).  Xumus : yued. nocobue s NoaroT. K
Tectuposanmio / T. A. Lilepuinesa ; Hoocub. roc. apxurektyp.-ctpont. yu-1 (Cuberpun). - Hopocubuper
HIACY (Cuberpun), 201 1. - 148 ¢. : 1abn. - bubnvorp.: ¢. 148. - ISBN 978-5-7795-0544-4 : 136.00.

4. Monnbie pasrosecus [ Duiekrpontbii pecype] 1 Meroauaeckue ykazanus 110 BolIOSHEHKIO J1aBopaTopHO
paboTbl no Hanpasienusm noarorosky 08.03.01 "Crponrensereo” (npodunn "BogocHabuenne 1
BopoorseseHue", "[IpOM3BOJACTEO M TPUMEHEHHKE CTPOUTEILHBIX MATCPUAIIOB, H3IEIMHM KOHCTPYKLMH") 1
20.03.02 "IMpuponoobycTpoicTro 1 Bojoniosb3oratue” scex Gopm 00yuenus / M-go obpazosanus v Hayku PD,
Hogocub. roc. apxurexryp.-crpount. yu-t (Cuberpun), Kad. xumun ; coer. H. A. Crapuesa. - HosocuGupek :
HI'ACY (Cubcrpun), 2016. - Dnexr

5. CoopHuK 3ana4 1 ynpaxkHenuii 1o xumun [ 2uexrpounbiii pecype] : no nanpaenenuio nogrorosiu 08.03.01
"Crpourenscreo” Beex opm obyuenus / M-so obpazosanns u nayku PO, Hosocub. roc. apXUTeKTYp.-CTPOMT.
yH-T (Cuberpun), Kad. xummnn : coer. I'. Th Anexceesa. - Hosocubupek : HIACY (Cuberpun), 2015. - DnexTpo.
TeKcT. - 0.1,

6. Peakuuu B pacTBOpaXx mIeKTPOAMTOR | IACKTPOHHDII pecype| @ MeTol. yKasatius uis | Kypea Beex cnetl. u hopm
obyuenus / Hopocub. roc. apxurextyp.-crpout. yu-1 (Cuberpun), Kad. xumuu ; cocr. T. H. Uepemucina. -
Hosocubupck : HTACY (CuGerpun), 2013, - Dnexrpon. Texer. - 6.1,



7. CocTap v CBOKCTBA PacTBOPOB [ INEKTPOHHBIH pecype] : METOAMUECKHME YKAa3aHHs 110 PELIEHMIO 3a1a4 ans |
Kypca Bcex Hanpasietnii u hopm oGyuenns / Hosocu®. roc. apxurexryp.-crpounr. yu-1, Kad. xumuu ; cocr.: T.
M. Kpyrckas, O. A. Tonynuna. - Hosocubupex : HIACY(Cuberpun), 2014. - DnextpoH. TekeT. - 6.11.

8. Xumus : METOA. yKazaHus 110 BBLIMTOJHCHKWIO KOHTPOsibHOM paboTsl No 2 ans nanpaenenus 271101.65
"CTpOoUTENbCTBO YHUKATLHbBIX 3/IaHKHI U COOpyKeHHii" 3a0uH0M opmbl 0Byuenus / Hosocub. roc.
apxXUTEKTYp.-CcTpoUT. YH-T, Kad. xumun ; cocr.: M. JI. Kocunosa, A. M. Jlanunenxo,C. B. Cuicoes. -
Hoeocubupck : HFACY (Cubcerpun), 2013. - 29 ¢. : tabn. - 6.1,

9. Cocras 1 cBoiicTBa PaCTBOPOB ! METOMUECKME YKA3AHUS 110 PELICHUMIO 3aja4 Ais | Kypea BeeX HanpasieHui 1
dopm obyuenus / Hoocub. roc. apxurextyp.-crpout. yu-t, Kad. xumuu ; cocr.: T. M. Kpyrekas, O. A.
[Toynuna. - HopocuGupek : HITACY (Cubetpun), 2014, - 28 ¢. - 6.1,

10. Xumuueckas TepMOAMHAMUKA © MHIMBKL. 3ajanus 110 aucumrinne "O0u. xumust™ s | Kypca BCex crell.
AueB. Gopmbl 00yueHns / Hosoenb. roc. apxurektyp.-crpont. yu-1 (Cuberpun), Kad. xumum ; cocr.: T. M.
Kpyrckas, C. B. Coicoes, B. A. Hlecrakos. - Hosocubupek :HI'ACY (Cuberpun), 2007. - 44 ¢. - 6.1

11. UnpuBuayansHoe 3a1aHue 1o XUMUK 1 METOIMYCCKHE YKA3aHMS 1O €TI0 BBITOAHEHUIO & JUisl HanpaBieHus
08.03.01 "Crpoutenscteo” 0uno-3a04HOM Gopmbl 00yueHns / M-Bo o6pasosanus v nayku P® ; Hosocub. roc.
ApXUTEKTYP.-CTPOUT. YH-T (Cnbcrpun), Kad. xumum ; cocr. T. M. Kpyrekas. - Hoeocubupek : HFTACY
(Cubctpun), 2015. - 40 c. : rabn. - 6.1

12. COopHHK 33124 ¥ yNpaskHEHUH 110 XUMUH © 110 Hanpasaenuio noarorosky 08.03.01 "Crpoutenscto” Beex
(hopm oOyuenus / M-o obpasopanus 1 nayku P®, HosocuG. roc. apxurexryp.-crpout. yu-1 (Cuberpun), Kad.
xumuH ; coct. I'. T1. Anekceesa. - Hopocubupex : HITACY (Cubcrpun), 2015. - 72 ¢. : tabn. - 6.1,

13. MinameuayasibHOE 3a/laHue 10 XUMUK M METOJMUYECKHE YKA3aHHs 110 €ro BbINOIHEHMIO [DNeKTpoHHbIH pecypc]
: anst nanpagnenus 08.03.01 "Crpourenscro™ ouno-3aounoit popmbt 00yueHus / M-o o6paszosanms v Hayku PO
; HoBocu®. roc. apxutexryp.-ctpout. yu-1 (Cubcrpun), Kad. xumun ; cocr. T. M. Kpyrckas. - HoBocubupck :
HI'ACY (Cuberpun), 2015. - Dnekrpon. texcr. - 6.1

14. Xumuueckoe papHosecHe [ DNekTpoHHbIi pecype] : METOMUECKHUE YKa3aHus [0 BbINOJHEHUIO 1a0. paboThbl
ans 1 kypca peex crniewt. 1 popm obyuenus / M-po obpazoranus u naykun P®, HoBocub. roc. apxurekTyp.-cTpouT.
yH-T (CubeTpun), Kad. xumun ; cocr.: A. M. Jlanwienio,H. B. Baarununa, M. JI. Kocunosa. - HosocuGupek :
HT'ACY (Cubctpun), 2009. - | saexrpon. onr. auck (CD-R) : taba. - 6.1,

15. Xumuueckoe paBHOBECHE © METO/L. yKa3aHus M0 BbINOIHEHWIO 1al. paboTbl juist | Kypca Beex crielt. M Gpopm
obyuenust / HosocuG. roc. apxurekryp.-crpout. yu-t (Cuberpun), Kad. xumum ; cocr.: A. M. Jlanunenxo, H. B.
bnarununa, M. JI. Kocutiosa. - Hopocubupexk : HI'ACY (Cuberpun), 2009. - 12 ¢. @ wit. - 6.1

HopmaTusnasi JOKyMeHTANMS
1. U3Bectus ByzoB. Ctpourennerso. 10-11.-2016.
Iepnognueckue usznanus

1. Bectiuk MI'CY. 10. - 2014.

5.2. Hcnosibzyembie 6a3bl AAHHBIX B HEQOPMABKOHHBIE CHIPABOUNBIC CHCTEMbI

Tabnuua 5.1 Ucnonbzyemoe nporpammuoe obecneueine

Ne Haumeropanne Togreepknenue - o
KosnnuecTo nuuensuit
n/n MH(POPMALIMOHHBIX PECYPCOB JTHUCH3MH
1 2 3 4
1 [Office Project 2007 Professional AKT BoinOSHEHHbBIX paboT o1 500
15.08.2020r NoA7
2 |Windows XP Professional Ceprnduxar or 26.08.2007 502

Ned2605370, Ceprudurar or
17.07.2008 Ne44290964,
Ceprudukar or 26.09.2008
Ned46(7324

Tabnnua 5.2 Ucnonbsyembic 0a3bi AaHHBIX W #HPOPMALMOHHO-CIIPABOYHBIC CUCTEMbI



Ne Hanmenosanue Ioarsepkaexne .
KonuuecTso sinueH3ni
n/n HH(OPMALMOHHBIX PECYPCOB JMLUCH3KK
1 2 3 4
1 |Hayunas snexrponnas Gulnunorexa CoOojHo pacripocrpansieman b1, [ 000
AKT BLITIOJIHEHHbBIX paboT OT
15.08.2020r NoA7, Jlorosop Ne
S10-4731/2021 o1 17.03.2021
2 |[MOODLE - INopran aucranupmonsoro  {Csoboano pacnpoctpansemas B/, 1 000
obyuenus HI'ACY (Cuberpun) AKT BRIOJHEHHBIX paboT OT
15.08.2020r NeA7
3 |Oduumansubiii car ITTHTE Croboano pacnpocrpansiemasn b/1, 1 000
AKT BbINOJHEHHBIX paboT oT
15.08.2020r NeA7
4 |[TpodeccHoHabHbIC CPABOUHBIC KOHTPAKT Ne 32-21-44 or
cuctembl "Texakenepr” yued. 03.08.2021 (py6.)
5 |2nexTpoHHbId KaTanor Gubnnorexy Horosop o1 20.10.2016 Nel6816 . 500
HI'ACY (Cubcrtpu) AKT BBINOJHEHHBIX paboT oT
15.08.2020r NeA7
Tabnuua 5.3 Ucrionbiyemble HHTEPHET-PECYPCh
Ne Haumenopanue .
Ceblika
n/n UH(POPMALIMOHHBIX PECYpPCcoB
1 2 3
I [Mndopmaunonto-cnipasottiblii nopran  |http://www.library.ru/
Library.ru
2 |9BC IPRbooks http://www.iprbookshop.ru/
3 |«H3Bectus By30B. CTPOHTENLETBOY hitp://izvuzstr.sibstrin.ru/
4 |Caiit 0 xumuu. CripaBOUHUK XUMUKA. http://www.xumuk.ru/
DU3NKO-XUMHUECKHE BEIHYHHDI
5 |DaexTponusiii pecype yueOuoii hitp://window.edu.ru/
aurepatypbl MunucrepeTpa
obpazopauus PO

5.3, MCTO}II/I‘ICCKHQ PEKOMENJAIMM O OPraf3AMu W3y HCH M MM CLETIJEHH b

Tabnuua 5.4 Ucnonssyembie 06pa3zoBaTe/ibHble TEXHOIOMHH

Ne Haumenopanne . .
- Textonorm Buj zaustuii Kparkas xapaxrepucruka
1 2 3 4
I. [AyautopHbie norvounbie v [Muopmaunonubic nekigin, |Ha nexuusix: yucnonbzopanme
IPYIIOBLIE 3aHSTUS B NPAKTUUECKHE 3aHATUS MYJIbTUMEJUKHOrO 1IPE3EHTALMOHHOIO
CMELMATIM3UPOBAHHBIX obopyoBanus ¢ IeMOHCTPaLHeit
Kjaccax BUICOMHILMOB, POoTOrpahuii, KOMITBLIOTEPHBIX
npesedTanuii, Ha npakruueckux 3auaThax:
OCBOEHME KOHKPETHLIX YMEHUH W HABBIKOB 110
NPEASIOKEHHOMY MPENOJABATECNEM AlrOPUTMY.
2. |Meron npoGiiemHoro [TpoGnemupie Camocrosrebioe

HU3JIOKEHUS MaTepuasia
JAHSATHA

JICKLIMH, NPAKTHYUCCKNE

3YUEHHUE CTYIEHTaMU
Mareprana JeKiny ¢ noclieyomei
JiMckycevielt B ayintopum. Opranusanus
yueOnoii paboTbl, HANPABICHHAsS HA PeUICHUE
KOMIUISKCHON yueOHO-1103HaBaTeNnLHOM 3a4a4u
Ha HPAKTHUYECKIX 3aHITHSIX.




Hnrepaxrupnas opma
NPOBEACHUS 3aHATHI

Jlekuusi-mckyeeus,
Jiekuus-0eceta

Jlexumst «o0OpaTHON CBA3MY, NPCANONaratoIas
00CYMUICHUE CIOPHBLIX BOTIPOCOB,
BOZHHKAIOLIMX TIPY W3JI0KEHHK MaTeprana B
ayJIMTOpUH.

Berpeun ¢ npencrarutensiMu npoQuibHbIX
KOMIABUIA, NOCCLICHHUE CISHNATU3UPOBAHHBIX
BBICTAROK.

Jducranumonnoe o0yuenne

Camocrosrensuas paboia,
Kypcosas pabora

CamocTosTenbio u3ydeHue 00yUatoummMucs
yUeOHOro Marepuana B JIMCTaHLKOHHOM
peskume Ha noprane http://do.sibstrin.ru/,
CAMOKOHTPOJIb OCBOCHUS MaTepyaia ¢
MCTIONIL30BAHUEM TECTOBOW Oasbl noprana
JAMCTAHIMOHHOTO 00YUCHUS, KOHCYJILTALIMM T10
BLINOJHEHUIO MPAKTHYECKUX 3a1aHKi K
KYpPCOBOMY NPOEKTUPOBaHUIO B On-line
pEeKUME.

[N
2



6. MATEPUMAJIBHO-TEXHUWYECKOE OBECIHEYEHUE
Tabumua 6.1 — MarepyaibHO-TEXHUUECKOE 00ECHICUEHNE JUCLMITINHb!

HaumenoBanue cnenmanibHbix™
MOMEILEHWH U NOMELLEHWE s
CaMoCTOATENILHON padoThl

OcHauienune cneunaibHBIX NOMEINEHUN U NOMEIIEHUE U1 CaMOCTOATETbHOM
paborbi

1

2

3naHue nabdopaTopHOro Kopryca
no yn.Typrenesa, 159, 364 ay;.
(Jlexuun)

YueOuas ayiTopus JUis NPOBEACHUS 3aHATHI JIEKLIMOHHOTO TUNA, 3aHITHH
CEMUHAPCKOrO THIA, KYPCOBOI'O NPOSKTHPOBAHUS (BbITOIHEHUS KYPCOBbIX
padoT), rPYNIOBLIX U MHAUBKIAYAILHLIX KOHCYJIBTALMMK, TEKYLIEr0 KOHTPOJIS
U TIPOMEKYTOUHOM aTrecTaliii.

O0wee xonuuecTso mect: 200

3naHue 1abopaTopHOro Kopnyca
no yn.Typrenesa, 159, 365 ay.
(JTaboparopusie, KonrpoanHas,
3auet, Jkzamen, lpakruueckue,
CPC)

YueOnas ayiuropus yist NPOBEACHUS 3aHSITHI CEMUHAPCKOTO THIA,
TPYNNOBLIX ¥ MHAMBHAYAIbHLIX KOHCYbTALUMH, TEKYLIETO KOHTPONS W
NPOMEIKYTOUHON aTTecTalu

JlaGoparopHile KOMIIEKehl: YK 110 Kypey Xumun 1 wr.;O60pynosanue ans
yuebunoro npouecca: socka ayauropras | wr.;MeGens: wikad 4 wt., crospl
15 wrr.;Jiaboparoproe oGopynopanue: paznoe | wr.

O6ee xonnvecrso mect: 30

3aanue 1abopaTopHOro Kopriyca
no yn.Typreuesa, 159, 366 ay.
(Jlaboparopubie)

YueOuas ay iHTOpUS A7t IPOBEACHUS 3aHSITHH CEMMHAPCKOro THNA,
FPYIIOBBLIX M WHAMBUILYAJIbHBIX KOHCYJIbTAUMH, TEKYLLCIO KOHTPOJIS U
NPOMEIKY TOMHOMN arTecTalmm

JlaGoparopHbie KOMIIEKChI: YAK N0 Kypey xumuu 7 wr.;060pyaoBatde ans
y4eDHOro npouecca: jiocka ayantopHas 2 wr.;Mebenb: wkad 5 wT., cTosbl
30w JlaGoparoproe obopyrosanue: paswoe | wir., mewanka 2 wr.
Obuiee komuecrso mect: 30

3aaHue nabopatopHOro Kopryca
no yn. Typreuesa, 159, 371 ayi.
(JTaGopaTopHbie)

Yuebnas ayuropust U1s NPOBEICHHUS 3aHATHI CEMHHAPCKOTO THIIA,
PPYTIOBBIX M MHAMBULYAIbHBIX KOHCYJILTAUMN, TeKYLUErO KOHTPOSIS U
NPOMEKYTOHHOM aTTecTalmum

JlaGoparopible KOMIIEKChI: YJIK N0 Kypey Xumuu | wr.;M3mepurenntoe
obopynopauue: Tepmomerp | wir., nonomerpus 1 wir.:MeGenb: wkad 6 wr.,
naboparopras 4 wir., crosil 20 wir., Tymba 22 wr.;JlaGoparoproe
obopynosanue: paztoe 1 wt., HarpesarenbHoe 06opyrosanue 2 1.
Ob61uee konuuecTso mect: 30

3naHue 1abopaTopHOro Kopiyca
no yn.Typreuesa, 159, 372 ay.
(JIabopaTopubie)

Yuebuas ay auropus AJsi NPOBEACHUS 3aHATUH CEMHUHAPCKOro TUMa,
FPYTHIOBbEX M WHIMBHIYABHBIX KOHCYIbTALMH, TEKYLLETrO KOHTPOJIS U
NPOMENYTOUHON aTTeCTalMH

JIaBopaTopHbIe KOMIUICKCHE: YIIK 110 KYPCY Xumuu | wr.;Mebenb:
naboparopnas § wr.. cronet 12 wr.:Jlaboparopuoe o6opynoanue:
HarpesarenbHoe odopyaosanue | .

O0mee kostmuectTro meer: 30

= LreuyanbHble NOMEILCHUS — YUEOHBIC Ay AMTOPUHK JUIA NPOBCACHKS 3aHITHH JICKLIMOHHOIO TUNA, 3AHATHH
CEMHUHAPCKOro ThNa, KypCoBOIro rnpoeKrupoBaHmst (BBINOJIHEHME KYypCOBbLIX |)£l6()'F), 'pynnoBbIX U
WHAUBHYAJTbHBIX KOHCYN bTalui, TEKYILCTO KOHTPOJIA U I'lpOMC}K}/’I'OlIHOﬁ ATTECTALIMH, A TAK XKC NOMCLUECHKA 14

camocTosaTebHOU paboThl

ABTop-pazpaboTumK (Beaynuil iekrop)

H.B.IHansuesa
bHO

( 7,:(ﬂncl>)
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