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1. MACTIOPT PABOYEM FIPOIPAMMbI JMCLITIIMHBI
Tabnauua 1.1 OcHoBanue uis peanu3aimmy QUCUMITHHb

KOJJ HarpasjeHu s I‘IOJU'O’I"OBKH/ CricunalibHOCTH

08.03.01

Han paBJICHHUE NOJII OTOBKW/ ¢ NEUHAJILHOCTD

CTpouTenheTBo

VYposeHb 0b6pazosaHis

bakanappuar

['on paspaborku/obHOBCHMS

2021

Tabnuua 1.2 CTpyxrypa AMCUMILIMHBI B COOTBETCTBUM C YUEOHBIM M1aHOM

Buzbl yuebHokH paboThl, BKIIOUAsH CAMOCTOSTENLHYIO paboTy

Popma o0yueHus:

O0YyUaIOLMXCS M TPYAOEMKOCTL AMCLUITITUHD ouHas OYHO-3a04Has 3a04Hast
TpyaoemMkoCTb AMCUMMIIMHDI 3AUETHBIX CAUHMILL 5
aKaIeMHUECKUX
180 i
uacon
Konraxrnas pabora, |Ayaurophas JIeKLMH 32
4qac MPAKTHUECKYC "
AU TS o
naboparophbiii )8
MPaKTHKYM
BreaynuropHas ,
CamoctosTenbHas padora, uac 98 |
Tabnuua 1.3 ®opMbl KOHTPOJIA AUCLUTIMILI
]
Cemecrp ®opma oOyueHus:
n popma KOHTPOII ouHas OUHO-3a04Has 3a0yHas :
NEePUOLI KOHTPOIS 1.2 cem !
3K3aMeH (bl) | cem
3a4€T (bl) 2 cem
KypcoBas pabota
KYpPCOBOH NpoexT
UHAMBUAYANIbHOE 3aJlaHue (KOHTposibHas pabora) 1,2 cem
Tabnuua 1.4 Buuwl camocrosrebnoii pabors
5 . dopma obyuerus k
Bup camocrostenbHoi paboTh Bup sansrus I'n nepuona P 4 {
ouHast O4HO-3a04HAs | 3aouHasi |
- 1
_ [eopernueckoe !
IoaroroBka K JieKuUusm Jlexumn - |
o0yueHne 32 F
IlogroroBka K npakTHuecKkum - Teoperunueckoe i
Ipakruueckue " ‘
3aHATHAM obyueHue 22
[Toaroroska k saoparopHoii Teoperuueckoe |
JlaGoparopuuic !
pabote o0yuenue 28 g
Buinoaunenne xonrposibuoi Teoperuuecrkoe
Kowrponbuas - n
paboTbl o0yucHue 13
JIK3aMEHALMOHH
IloaroroBka K 3auety 3auer
bIC Ceccun 2
, Di3ameHaoHH
IloaroToBka Kk dK3aMeHy DK3ameH
bIC CECCHH 1

Hroro

98




2. HEJib OCBOEHUS JMCUUNTIIMHBI

2.1. IMeap u 3a129M OCBOCHHH M CIMILIH L]

TNOJIy4YCHUE q)yHllaMeHTaJI bHOI'O M NPUKJIAJHOIO XHMHUCCKOIO 06}')2130B21l'll/15] B XOI€ NOAIroTOBKH 621[\’£UlaBpOB no
HarpaBJICHUIO ((CTpOHTGIll)CTBO» W €ro JalibHeHICe MCnojib30BaHue B I"Ié]yllHOH H ﬂp'c]KTl/l'-leCK()ﬁ JACATCJIBHOCTH.

3amaur OCBOSHHS AUCLIMITIUHbI:

1. CO3JAHUE XUMUYECKOI'O MbILLUIEHHUS, 3HAHUE 1 TIPUMCHCHUE 3aKOHOB XHMUWHU U1 pCLICHMS 3aaau C’l‘pOHTCJ‘leOﬁ

TEXHOJIOTHH HA COBPECMEHHOM YPOBHE.

[Iporpamma cocraenena B cooTeeTcTRUY ¢ TpeboBaHnsMn De1epaibLHOTO TOCYIAPCTBEHHOIO 00pazoBaTeabHOro
CTaHzapTa Bbiciuero o0pasoBanys No HaNpaBieHHIO NOAIOTOBKY / CreluanbHocTH CTPOHTENBCTBO.

Ilporpamma cocrasnena ¢ yuérom pekomMeH LM IPUMEPHOIT OCHOBHOM 06pa3oBaTENbHOMN MPOrpaMMbl BbICLLETG
00pa3oBaHus N0 HaNPABAEHUIO NOArOTOBKK/CieHHaNbHOCTH CTPOMTENLCTBO yTBEPIKASHHOM 28.05.2021.

2.2. Ilepeuenn nuiaHHPYeMbIX Pe3yabTaTon o6y ucHUs N0 AMCHMIINHE (MOLY.II0), COOTHECEHHBIX €
NJIAHHPYEMbIMH PE3YAbTATAMU OCBOCHHS 00Pa30BATE/IHLHON IPOIPAMMBI

Tabnuua 2.1 [lepeucHb raaHUpyeMbIX pe3yabTaToB 00YUYCHUS M0 JUCLHTLIMHE

Koz n Haumenosanme komnerenumn
(pezyabraT ocBoeHus )

KO,’], H HAMMCHOBAHME UHAMKATOPA JOCTHXXEHUS KOMITETEHLIUH

OIIK-1. Cnocobeu peuars 3a1a4m
npoecCUOHaNbHON JEATENLHOCTH Ha
OCHOBE MCMOJIb30BAHUS TEOPETHUECKUX
U IIPAKTHYECKUX OCHOB ECTECTBEHHDIX U
TEXHUYECKHX HAYK, a TAKKE
MaTeMaTHuecKoro arnrapara

OINK-1.1. 3naet 0CHOBbI CCTCCTBEHHBIX M TEXHUUECKUX HAYK, & TAKKE
MATEMATHHECKOrO annapara Ajs peenus 3aiad npodeccMoHalibHoM
JCATENILHOCTH

OIIK-1. CnocobeH petuars 3aaauu
NpohecCHOHANILHOM JICSITEILHOCTH Ha
OCHOBE MCNOJIL30BAHUS TEOPETHHECKHX
U NPAKTHYECKUX OCHOB €CTECTBEHHBIX 1
TEXHUUECKHX HayK, & TaKxKe
MaTeMaTU4YecKoro arrnapara

OTK-1.2. Mcnonb3yeT 6a30Bble 3aKOHbLI €CTECTBEHHBIX M TEXHHUECKHX
HAYK, JUIst PCLUCHMS HHDKEHEPHbBIX 3aau NpodeccronanbHoM
JEATENLHOCTY B 00J1aCTH CTPONTENILCTBA

-l

OIIK-1. Criocoben petuars 3apaum
npoecCHOHATLHOM AEITENLHOCTH Ha
OCHOBE MCTOJb30BAHUS TEOPETHUECKHUX
U MPAKTHYECKUX OCHOB €CTCCTBEHHbBIX M
TEXHHUUECKHX HAyK, a TakKe
MaTeMaTHYeCKoro annapara

OI1K-1.3. Ilpumensier maremaruueckuii annapar Aas pewieHus 3aaau
HpodheccHoHanbHOU ACITEALHOCTH

Tabaunua 2.2 — [auupyembic pe3yiibrarst 0CBOCHHS JIMCUMIIMIBI 0GPa3oBATEILHON MporpamMmmbi

KO,U, W HAUMEHOBAHKWE HH)IMKaTOpa
JOCTHIKEHHUA KOMMNETEHLUK

Hanmernopanue nokazarens oueHuBanus (pe3yasrara oGvyeHus ro
I (pe3y. Yy
JUCUMTIMHE)

1

2

OIIK-1.1. 3HaeT OCHOBB! €CTECTBEHHBIX
U TEXHUYECKMX HAYK, a TaKIKe
MAaTeMaTH4YeCKoro anrnapara jjis
peleHms 3aaa4 rnpopheccuoHanbLHoM
JeATENbHOCTH

3naer: OIK-1.1. OCHOBbI €CTECTBEHHBIX M TEXHUUCCKMX HAYK, A TAKIKE
MATEMaTHYCCKOrO annapara Ajs peuleHusl 3a1a4 npogeccnoHanbHOMH
JICATENLHOCTH

Ymeer: ONK-1.1. Onpenensts XapakrepucTUKH XUMUYECKUX H
(U3KUCCKIX NPOLECCOB (ABICHMIA), XapPaKTEPHBIX JU1st OObEKTOB
npOQeccronaibHO ACHTENILHOCTH HA OCHOBE SKCIEPUMEHTANbHbIX
HCCIIGOBAHMN. TIPEACTABAATL Ga30BbIe 1151 npodeccHoHanbHOM chephl
(husrueckue npouecchl M SBICHUS B BUAE MATEMATHYECKOTO(MX )
ypasrenus(it)

Mmeer naspikn: ONK-1.1. Petienus nrskenepHbix 3aaat ¢ NOMOLUbIO
BAKOHOB CCTECTBEHHLIX M TOUHBIX HAyK, MATEMATHYECKOrO annapara




OIIK-1.2. Mcnonb3yet HazoBbie 3aK0HbI
€CTECTBEHHbIX M TeXHUUCCKUX HAYK, IS
peLUeHHs MHKECHEPHbIX 33/1a4
npodeccCHOHANLHOM ACATENLHOCTH B
00N1acTH CTPOUTENBCTRA

3uaer: OIK-1.2. Meroauky onpeesicHus XapakrepucTuk GU3M4eckoro
nipoiiecca (ABICHNR ), XapaKTEPHOro AJist 00BHEKTOB NPOYECCHOHATTLHO
NEATCNBLHOCTH, Ha OCHOBE TEOPCTUUECKOTO U HKCIEPUMEHTATLHOTO
MCCIIE0BAHKH, MAaTEMATHHECKOI'O MOACIUPOBAHHS

Ymeer: OIK-1.2. Ocywectenars BbIOOp 0a30BbIX PUIMUECKUX 1
XMMHUCCKHX 3aKOHOB JIJISL PELICHUS 32424 1podheccHoHabHOMN
JACSTENBLHOCTH

Wnmeer nasbikn: OTK-1.2. Knacendukaumy Guznyeckux v XUMHUECKHX
HPOLECCOB, NPOTEKAIOMX Ha 00bEKTE MPOYhecCHOHANLHO
AESATENLHOCTH

OIIK-1.3. [IpumensietT MaremaTuieckuii
anmapar Aj1s peLieHus 3aad
npodeccHOHANbHON AeSTebHOCTH

3nact: ONK-1.3. TIpyHumIbl TPUMEHEHKUS MATEMATHUECKOTO anmnapara
JUISL pelienus 3aaa4 npoeccHoHaibHOM AEATENLHOCTH

Ymeer: ONK-1.3. Ilpeacrapnsars 6azoBbie s npodeccHonanbHOM
cepbl PU3HUECKUE NMPOLIECCH! M SIBIICHUS B BH/IE MATEMATHUECKUX
ypaBHEeHUH

Umeet nappiku: OINK-1.3. PelieHus nHkeHEpHO-reoMeTprUecKuX 3aay
rpaduicckumu cnocodbamu

NHdopmaiins 0 BbIsSBACHUN PE3YALTATOB OCBOCHMS! JMCLIMIUIMHDL NPeAcTaBieHa B POH/E OUEHOUHBIX CPEICTB N0
aucuuniune. [acriopr @OC npencraenet B pasiene 4 P

[Tpumeuanne: POC pazpabarbvizaertes kak npunoskenue k PI1 & coorpetcTBuu ¢ MNonokenuem o ®OC,
YTBEPIKACHHbIM JIOKAJIbHBLIM HOPMATHBHBIM AKTOM.




3.1.

3. COIEPKAHUE JUCUUIJIMHBI

Tembl yueOHOH QUCHMIANI B (ICKEMOHIELIC 3AHNTH)

Tabnuua 3.1 Tembl NEKUMOHHBIX 3aHATHHI

Ne n/nn

Haumenosanue
paznena
JUCLMFITHH B
(mo-pyns)

Tema u conepkanue NeKUHOHHOTO
JAHS-TUSE

KonuuecTBo uacos o (I)OpMaM

00yueHus

KonT. pab

Cam. pab

ast

as

2

3

& | OUHas

W | OYH.-3a04YH

&N | 3a04YHas
1| OYHas

0 | OYH.-3a04YH

o | 3a04YHas

Hepsas rpynna
nepuoxa
arrecrauuu
(3K3ameH)

ounas Gpopma (1 cemecip)

—

OCHOBHbBIE NOHATUS
W 3aKOHbI XUMHUM.
OKBHBAJIEHT.

OCHOBHbIE 3aKOHBI W MOHATHS XUMHH.
DkBuBaseHT. XumMuueckue popmbl
CYLIECTBOBAHMS MATEPUN, XUMHUYECKUE
peakuumn. Dopmysnsubie eaunnubl (PE)
BeulecTsa. KosmuecTso peutecrea.
MonsipHas macca niieMeHTa, BelecTna,
MOJSIPHBIA 06beM ra3000pazHoOro
pewecTsa. Crenent OKHUCACHHUS,
DxBuBaNeHT peiiectrsa. Yucno
IKBUBAICHTHOCTH {Z(B)). Onpenenienue
Z(B) B peakuusx oOmena,

o

Xumuueckas
TEPMOJAMHAMKKA.

1-ii 3aK0H TePMOAHHAMKUKH.
Tepmoxumus.[peamer xumumueckoi
TepMOAMHaAMUKH. Tepmounamuieckas
cUCTEMa, OKPYKAIOLLAsh CPEeia, XapaKTep
B3aUMOJCHCTRUS MEIY HUMU.
CocTosiHHe CHCTEMBI, TTapamMeTpbl
CO-CTOsIHUA. DYHKIMH COCTOAHUS.
BuyTpeunsis avepris.
Tepmopnnamuueckuit nporecce. Myrkuum
npouecca. Tersora. Padora. [lepsoiii
3aKOH TEPMOIMHAMMKK J1Isl
M30JTUPO-BAHHBIX M 3aKPLITHIX CHCTEM.
DHranbius cuctembl. [pumenenu

(3]

Xumunueckas
TEPMOJAMHAMUKA.

2-1 3aKOH TEPMOJIMHAMKKH.
Ourponus.HeoGparumbie n obpaTumble
npouecchl. Makpo- 1 MUKPOCOCTOSHUS
cucrembl. Tepmojnamuyeckas
BEPOATHOCTL COCTOSHUS CUCTEMDI.
Ypasrenue bonbumana. DHTPOINUs — Mepa
HEYTOPSIOUEHHOCTH COCTOAHUS CUCTEMDbI.
BTopoit 3aKoH TePMOAHHAMUKH.
Hanpasnentocts xumuyeckux npoueccos.
®dasoble paBHOBECHs. TpeTuil 3aKkoH
TepMosrMHAMUKH. CTAMAAPTHAS YHTPOIIHSI.
Pacuer usmenenus s1poruu

o




Xumuueckas
KUHETHKA.
XuMHueckoe
paBHOBECHE.
Karanus.

Xumuueckas kunetuxa.llpocroie u
CnoxcHbie peakuun. Iousitue mexanuzma
peakun. CKOPOCTh XMMHUECKOM
peakunu: GaKTopbi, BAUSIOIKE Ha
CKOPOCTD. 3aKOH ACHCTBYIOIUMX MAcC.
Kuuernueckue ypasnenus. Koncranra
CKOPOCTH: (DaKTOPLI, BAMSIOUIHE HA Hee.
3aBHCHMOCTb CKOPOCTH XMMUYECKOH
peakuuu ot Temneparypst. [1pasuno
Baur-I'opa. Ypasuenue Appenuyca;
IHEPIrus akTUBALMK, aKTUBUPOBAHHBIN
KOMIUIEKC, K

[\

NS

Xumuueckas
KMHETHKA.
Xumuueckoe
paBHOBECHE.
Karanus.

Xumuueckoe

pasuosecue. Karanus.Karanuruueckue
cucTeMbl. [OMOreHHBIN, reTeporeHHbiit
karanus. Karanwsarop. Cyrts ieicraust
Karajiuzaropa. XMMHUECKOEe pPABHOBECUE,
YCI0BUE XUMHUECKOTO paBHOBECHS. 3aKOH
JAEHCTBYIOIMX Mace s 00paTUMOTO
npouecca. KoHcrawra XumMuyecKkoro
paBHOBECHS! /it FOMOTCHHOM U
reTeporeHHON peakiuuii; pakropsl,
piusiiowye na Hee. CmetieHme
XUMMHECKoro pasHosecus. [punuun
Jle-1larens

PactBopbl.

Konuenrpaunn. Juccounaums. Obwas
XapaKTePHUCTUKA PACTBOPOB.
PacTeopuresib, pacTBOPEHHOE BELIECTRO.
Kinaceu-uxatms pacreopos.
PacTBOpPUMOCTL TBEPABIX BEILECTR,
AKMAKOCTEH, razos. Criocobbl BbIpakeHus
COCTaRa PACTBOPOR: MACCOBAS A0S,
MOJISIpHAst J1OJIS, MOJIIpHast
KOHUEHTPA-UMs, MOJISPHASL KOHLIEHTpALKSI
IKBUBANCHTOBR, MOJIIbHAS KOHLIEHTpALIUSI.
3aKOH IKBU-BAJICHTOR /IS PACTBOPOB.
Teopus oOpazoparus p

7

PacTeopbi.

Ulkana pH. Pacuer peakimu

cpeabt. Monnoe npomwsseaedue Boabl.
Bonopouusiit v ruipokcuiinH b
nokasarenu. Lkana pH. Pacuer pH
pacTBOPOB CHIILHBLIX M CHNA0LIX KUCIOT U
OCHOBaHUH. KHCIOTHO-OCHOBHBIE
uHanKaTopbl. 'njaponus cosieit. dakropw,
BJIMSIIOLLME HA THAPONN3. 1 Waponus conek
Mo KaruoHy, 110 aHUOHY, NOMHbINA
THAPOJII3.

[§S]

PacTsopbi.

Kosumrarueupie ceoliciaa

pacTBOPOB. KoM aTHBHBIC CBOUCTBA
pacTBOPOB HEMNIEKTPOJIATOR. 3akon Payns
1 ero caeicraus. OCMOC. OCMOTHYECKOE
naesienne. 3akon Baur-Todipa.
Konnurarusubie ceoiicrea pac-rsopos
MEKTPONNTOR. M3oTroHnueckui

Ko puumenT.

S

OGN



DNEKTPOXUMHYECKHUE
MpoLiecChl.

Tonarue mexkrpona. Ypagreuue
HepHera. DaexkTpoxuMuueckue CUCTEMbI.
OCOo0EHHOCTH DACKTPOXUMHUCCKUX
npoueccos. Monno-merannuueckunii
anekTpod. BoznukHopeHne ABORHOrO
EKTPUUCCKOTO COS Ha IPaHUILe
DNEKTPOA-IACKTPONIUT. PaBHOBECCHDIH
ANEKTPOAHBIN roTenumnan. Ypasuenue
Hepucra. lazorblie 2iekrpobl.
Bonopoauwiii anexrpon. KucnopoaHiii
anekTpod CranaapTHblil dICKTPOAHBIA
MOTEHLMAN. DNEKTPOXMMUUCCKUI Psij
Hanpsi

b

88

DNeKTpOXUMHUYECKHUE
MpOoLIECCh.

["anpBanuueckuii aement. Pacuer
IJC.TanbBanrueckuii dieMeHT. DNeMeHT
Hanmana-Axodu. Karoauwiii npouecc,
aHOIHbLIIA NPOLIECC, TOKOOOpasytowas
peakuust. Cxema JCKTPOXUMHUUECKON
uenu. TepMoarHamuKa rajibBaHHUYECKOTO
anementa. J1C ranpaHuueckoro
AEMEHTA.

N S

—_—

DNEeKTPOXMMUUECKHE
MpOLIECChI.

Kopposzusa meramios.Kopposus merannos.
Xumuueckas Kopposus.
DAEKTPOXUMHUCCKAS KOPPO3US METAILIOB
1 yciiopus ee riporekanus. Cxema KIMD.
Karoauelii n anoausiii ripoueccen.
Oxuciurenu-aenonsipusaropsl. Yenosus
NPOTEKAKNS KOPPO3HKH MCTAILIOB C
KHCIIOPOJHON 1 BOJIOPOAHON
Jenoaspr3anmen. 3alnra MeTailoB OT
Kopposuu. Jleruporaune. 3alumuTHbIC
HOKPBITHA: HEMETAIHIECKME,
METAUINHECKHE (AHO/IHbIC,

HTOTrO
IlepBas rpynna
nepuoaa
arTecTagum
(3K3amen)

Bropas rpynna
nepuosa
arrecTanum (3a4er)

ounast popma (2 cemectTp)

—_—

Kecrtrocts BO |

Kecrkoers BofbL. Byt sxecTocT.
Yusiruenue pojibl. KaruoHurol,
annoHuTLLOOIAs XapakTeprucTHKa
NpUPOIHbIX BOJIL. JKecTikoeTt BoAbL. Bujibl
HKECTKOCTH: Kapbonaruas, nekapbonaras.
EAMHALBE H3MEPEHMs IKECTKOCTH.
Ymsiruenue BoAbl. MeTobl yMAraeHms:
TEPMHUUECKHI U PEarcHTHLIC METO/1bl
(M3BECTKOBAHMS, CONOBO-W3IBECTKOBBIMN,
docharnbit), 10CTOMHCTBA W HEOCTATKH.
MeTo MOHHOTO 0OMEHA. MOHNUTDI.
Karuouurbl, anuonursi. Peakuun oOmena
MOHOB KaTHoHMTA (an




HucriepcHbie
cUCTEMBI

Hucnepcubie cucrembi. Kiaccudukanys,
noayueHue. OU3HKO-XHMHUHECKHE
CBOMCTBA AMCNEPCHBIX CHCTEM.
IToBepxHocTHas HHEPrus, NOBEPXHOCTHOE
HarsokeHue. Ancopbums. [AB.
Onruyeckue CBOUCTBA INCNEPCHBIX
cucrem.Jlucrnepeunie cucTemn.
OcoOEHHOCTH BHICOKOMCIIEPCHDBIX
cucrem. Knaccudmiaums jyucnepeHpix
CHCTEM M0 pazsMepam 4acTHLl AUCTICPCHOM
dasbl, 110 arperaTHOMY COCTOSHUIO
JUCTIEPCHON (ha3bl ¥ JIUCNEPCHOHHOM
CPebl, MO CTENEHH B3auMOIEHCTBUS
HACTUL AMCTICPCHON (asbl u
JUCTNIEPCHOHHON cpelibl. Tenu 1 3onn.
MeToab! NOJIYHEHMS JANCTICPCHBIX CUCTEM.
DUBHKO-XUMUUECKHUE CBOMCTRBA
JMCNEPCHbBIX CH

OCHOBbI XUMHH
BSDKYLLMX BELLECTB.
Cunukarsbie
CTPOMUTENbHbIC
MaTepuaibl

OO0wme PU3MKO-XUMUUECKHE CBOMCTRA
BSDKYLLMX BELLIECTR M WX KIaccu(pmKaLmsl.
BozayluHbie BspKyUIME BEWECTBA.
IMmapasinueckue BsKyHIMe BEINECTBA.
Kopposus Gerona 1 MeTo/1Ibl 331K Thi OT
KOPPO31H.PUBUKO-XHMHUUCCKUE OCHOBD!
CTeKN000pa3HOro coctosnusd. CuilmkarHoe
crekno. Curanbl. flpupoanoe
cunukarHoe chipbe. Kepamuueckue
marepuanbt. Kiaccuduxaums u cnocodul
noJiyuerusi. Kepamudeckue mMarepual.
Orneynopusie marepuasivl. Q0LMe
PUBMKO-XMMHUECKHME CBOHCTBA BSKY LMX
BEILECTB M UX KJIACCHPUKALMSL.
Bozayuibie ssokymime peecrsa.
BozaywHas wisects. [Unicosbie BOKYLLME
Belll

4

Bricokomonexynsph
bl€ COCAUHEHUS B
CTPOMUTENLCTBE

OCHOBHbIE OHSITHS XUMUK
BLICOKOMOJIEKYJISI PHBIX COCIMHEHU.
Crpykrypa u coicTsa nonumepos. Buap
MONIUMEPOR, NMPHUMCHACMbIX. B
cTpontenbeTre. OCHOBHbLIE MOHATHS
XHMUH BBICOKOMOJICKYIiPHBIX
coenunennii. Kilaccumraums, crpykrypa
v cpoMCTBa noNIUMepor. Cnocodn
1HoJtyHeH s nofumMepos. JlecTpykims
MOJIMMEPOB, €€ OCHOBHBLIC BH/IbI,
[Tnacrmaccel. Buabt nosnumepos,
NPUMEHSEMbIX B CTPOUTEILCTBE.
[Monumepuvie obasku B HETOHDI.

HUTOI'o

Bropas rpynna
nepuoga
arrecTauun (3a4er)

16 16

HUroro

32 32

3.2.

HpaKTH‘lCCKHC H CCMHUHAPCKUE 3RHATHH 1F MX COACPHKANMC

Tabnuua 3.2 Tembl npakTHUeCKUX 3aHaTHii

Haumenoranue

Koauuectso uacos rno hopmam
o0yuetus

Kout. pad Cam. pab

5]



cpeabt.PacueTii paziinyubix cniocobon
BbIPAKEHUS KOHLICHTPALHK PACTBOPOB.
CocraprieHue ypaBrHcHUi peakuyi
JMCCOUMALMN COCHYHEHMI PABIMUHBIX
KJIACCOB M ypaBHEHUH peakuuii rujponusa
coneil. Jluccoumarimsg CunbHbIX U citabbixX
anekrposnTos. Pacuerst sesinuunbl pH
PACTBOPAX KMCJIOT W OCHOBAHMIA.

No 11/ pazjesna Tema 1 coepkatue nPakTHIecKoro § E
JACLIMTUTAH DI BaHATHS = =
(Mo-nysist) e = ] =
s | 2| |87 &
S| 5| 25|35 | g
o o ™ o o] 1]
1 2 3 4 5 6 7 8 9
IlepBas rpyina ounast popma (1 cemecrp)
nepuosa
aTTecTauum |
(3x3ameH) |
1 [ OcHoBHbie roHsITHS |OCHOBHBIE 3aKOHLI M TIOHITHS XUMHM. 2 2 |
H 3aKOHbI XUMHH. Knacebt Heoprannueckux coenmienni, »
OKBHBasICHT. HOMeHKnarypa. CreneHb OKUCIEHNSI.
OKUCIN-TENBLHO-BOCCTAHOBUTEN bHDIC :
peakumnun. Mosisipras macca. Kosimuectso '
BELLIECTBRA. E
2| OcHoBHble roHsaTUs | DKkBUBaieHT. DOpMyLHas ¢UMHKLA. 2 2 f
M 3aKOHbl XHMHH. DKBUBAJICHT HJIEMEHTA B COCAMHEHUH, |
DKBHUBAJICHT. DKBUBAJICHTbI COSAMHCHMI PABIMIHBIX i
i1accoB. Yucio sKBUBAJICHTHOCTH.
Onpenenerne Ynuciia SKBUBaJIEHTHOCTH
COGJIMHEHHUS, YHACTBYIOWEro B 00MEHHOM
M OKMCITUTENILHO-BOCCTAHOBUTENLHOM |
peakumu. KonvuecTro peilectra
IKBUBANEHTOB. ALJUTHBHOCTL MOJISIPHOR
Macchl DKBUBANEHTOB. Pacuersl 1o 3akoHy
IKBUBAICHTOR.
3 | Xummueckas TepMoprHaMuUeckue pacueTnl. 2 2 5
TEPMOJMHAM KA Onpepencune Teriopbix HPpdhexTon
peakumu. Pacuernt srranbinii |
00pa3zoBaHus BCUICCTB NPU U3BECTHOM
Teruiosom ddexre peakumu. Pacuer |
M3MEHEHUS DHTPOITHU B XOJC PEAKLIMH U 3
npu (PazoBLIX NPCBPALICHUIX.
Onpepenenye HanpapieHuOCTy
XHUMHYECKHMX MPOLIECCOB U BEPOSITHOCTH
NPOTEKAHUS XMMHUYECKON peakumnu B |
3aBUCHMOCTH OT TEMIIEPATYPLI. ;
41 Xumuueckas XumHUecKast KUHETHKA U PABHOBECHE. 2 2
KMHETHKA. [Tpumenenune 3akoHa JCHCTBYIOLMX MACC ’
Xumuueckoe JJIs pacyeTa CKOpOCTeH XHUMMUECKUX
paBHOBeCHE. peaKiLuh, TCKYLMX KOHLEHTPALMH
pearcHToB 1 NpojyKToB. Pacuersl 1o
npasuny Baur-Todda. 3akon
NEHCTBYIOLMX MACC JUIS FTOMOPEHHBIX W
FETEPOreHHbIX PEAKIiHi it COCTOAHMA
pagrosecus. [pumenchne npunumna
Jle-lUarenbe ans onpeacneHus cMmelneHus
PaBHOBECHS [P UIMECHCHUM VCIIOBUIA
npoiecca. Pacuer parno
5|PacrBopsl Konuenrpaumm. Pacuers peakimm 2 2




ONEKTPOXMMHUUECKHUE | IICKTPOXHUMHUYCCKHUE ITPOLIECCHI, 2 2
npoLecchl ONeKTpoHbLI NoTeHHaN
MOHHO-METAJUTMHECKUX M I'a30BbIX
MekTponos. Ypasueune Hepucra. Pacuer
SJIC ranbBaHHMECKUX 2IEMEHTOB.
Cocrapyienune rajibBaHUUECKHX
ME-MEHTOB 1 HNEKTPOHBIX POLUECCOB.
Anexrpoxumuueckue |Kopposus metamios. Onpepenenne 2 2 }
NpoLecchi BO3MOMKHOCTH NPOTCKAHUS KOPPO3HH g
mMeraaia B 3afaaHHbiX yenosusx. CrocoObl E
u
3alUThl METAJUIOB OT KOPPO3HH. E
UTOr0 14 14 |
Ilepras rpymnma 5
nepuoaa h
arrecTanuy 4
(oKk3amen) ,
.
Bropas rpymnna ounast popma (2 cemectp) ’
nepuojia :
arTecTaluy (3a4er) ;
Xumusg Boabl HeCTKOCTD BOABLI M METOADLI € 2 2 5
ycrpanenus. JKectkoers Bojibl. MeTonb
YMATUEHHs BO/IbI. PacueTsbl mecTkoCTH
BOJIbI, MACChI PACTBOPEHHBIX COJIEH B BOJE.
Pacuerni Mmace pearentor, HEOOXOAUMbBIX
IS ymsraeHust Bojbl. Kosnokeuym ro
Teme «JKeCcTKOCTb BOJbI U METObI €€
YCTPAHCHHS. 3
Hucnepcupie OnpejieneHune noporos Koaryisiym 2 2 ‘
CUCTEMDI ruapopoOHbIX Bomeit. lucnieperple
cuerembt. Knaccudukaums, MeTobl
nostyueHust U ceoiicrna. CTpoeHHue 4acTuiy
IMCNepcHoi asbl ruapodGobHbIA 305eH.
Cocrapnienue Gopmyst MULIEUI
ruapodoOHLIX 30M1ei. YCTORUMBOCTDL 1
KOAryasiLiMs KOJUTOMAHBIX CHCTEM., {
HucnepcHbie Onpenenenue Hoporos KoaryJsimum 2 2
CHUCTEMbl rupododHbIX 300¢i.Onpenenerue
MoOporos Koaryssiuuu ruapododHbIX
sodieit. KosutokBuym 1o teme
«/Incnepeuble cucrembiy. |
OCHOBbI XMMHH XUMHS BSKYLIMX 2 2
BSOKYLIMX BEWECTB.  |MaTepUaoB. BO3y b BHKYLIME
CunukarHbie marepraibl. Chipbe, NOAYUYCHHE 1
CTPOMUTENbHbIC TBEPAEHHE BO3LY LIHOMN M3BECTH,
marepuasnbl THIICOBLIX M MATHE3UATbHBIX BSDKYLIMX.
Pemenune zapau. Nuapasnuucckue
BSDKYLLLME MaTepnaibl. Chipbe, NoAyUeHue
1 TBEPIAEHHE TITMHOBEMUCTOrO K
HOPTIAHALEMEHTOR, MHPABIMHMECKON
nssectTu. Petenue 3anav. Konnoksuym no
TEME «XHUMUS BIOKYLLIMX MaTCPHAIOBY.
HUTOIo 8 8
Bropas rpynma
nepHoa
arrecrauu4 (3auer)
Hroro 22 22

JlaGoparopublii HPAKTHKYM H €10 COepRanne



Tabauua 3.3 Tembl naboparopHbix pador

Konuuecrso wacos rno gopmam

00yueHus
Haumenosanue Kowr. pab Cam. pab
Ne /i paznena Tema u conepixanue naboparopHoi = &
JUCLMIIUHD paboTbi = =
(Mo-yAast) g & = s
= e = = e T
S|z | 2| 8| = z
2|1 & | 8|8 |3 3
1 2 3 4 5 6 7 8 9
IlepBas rpynna ounas gopma (1 cemectp)
nepuoga
arrecTaunn i
(3x3amen)
1| OcHoBHble nousTHs  [OnpeacieHne CoiepKanms 2 2 f
1 3aKOHbI XUMHHN. KPUCTATTH3ALMOHHOH BOJIbI B
DKBUBAJICHT. KpucTasiornapare kapbonara
HaTpug.OCBOCHUE NPUEMa B3BEIIMBAHWSL, |
METOA KMCIOTHO-OCHOBHOTO THTPOBAHMUSI. |
PacueTsbl ¢ MCHONB3OBAHNEM 3aKOHA
DKBHBAJIEHTOR.
2| OcHoBHble nousiTHs |Onpeienene MoasIPHON Macchl 2 2
M 3aKOHBI XHMHHK. JKBMBATICHTOB 1MPOCTONO BELICCTBRA.
OKBUBAJICHT. DKCHEPUMEHTAILHOE OTPEJIEICHUE ’
MOJIIPHOM MACChI DKBMBAJICHTOB :
AOMHHMSI METO-10M BLITECHCHUSI i
BOOPO/A U3 KHCHOTLI. [IpuMenenue |
3aKOHA DKBMBAJICHTOR B pacyeTas. i
3 | Xumuueckas OnpenesieHue HTaNLIMKY PacTBOPEHHS 2 2 i
TEPMOAKHAMMKA COU. DKCNEPUMEHTATILHOE OITPEIeICHHE
SHTANLIUKY PACTBOPEHUS COJIM METO/LOM ;
KaJIOpUMETPUM. 3aKpPeIICHUC MOHSATHS E
DHTASLITHH. i
41 Xumunueckast Onpeaenienue 3aBUCHMOCTH CKOPOCTH 2 2 E
KMHETHKA XMMHUECKOH peakiini OT KOHLEHTPALUK ’
peareHToB. DKCNEPHMCHTANLHOE
ONpeleseHNE 3aBUCHMOCTH
OTHOCHTENILHON CKOPOCTH XUMHUUYECKOH
pCAKLUMK OT KOHLEHTPALMY PEeareHTon.
5| Xumuueckas OnpeneneHue 3aBUCUMOCTH CKOPOCTH 2 2
KHHETHKA peakLuu OT TEMIEPaTypbi.
DKCNEPUMEHTAILHOE ONPE/Ie/IeHUE
3aBHCUMOCTH CKOPOCTH peaKkimuu ot
Temneparypol. Hpumenenune npasuna
Baur-Todda nns pacuera ckopoctu
peakumu B 3aBUCHMOCTH OT TEMIIEPATYpbI. !
6 | Xumnueckoe CMenieHne XUHMHAHECKOIO paBHOBECHSI. 2 2 j
paBHOBECHE DKCHEPUMEHTANILHOE CMELLCHME i
XHMHYECKOrO PpaBHOBECHS T1pH
M3MEHCHUH PABHOBEC-HbIX KOHUESHTPALIUiA
pearcHToB W npoykros. [pumencine
npuHurna Jle-Ilarense nis onpenenenus
HaNpPaBJCHKUs CMCIIEHUT XUMMUICCKOIO
PaBHOBECHS. s




7|PacTBOpbI. [Tpurorosnienuc 2 2
pactsopos.lipuroTornicHue pacTeopa
3aAaHHOU KOHLCHTPALMY 13
KOHLIEHTPHPOBAHHOIO PacTBOpa.
OnpejiesieHne KOHUESHTPALUK KPENKOro
pacTBopa ¢ NOMOILLIO APEOMETPA.
Paszbasnienue pacteopos.
8 [PacTBOp®I. Onpenesienye MossipHOii Macchl 2 2
DKBUBATICHTOR CIIOMKHOTO
peulecTea.OrnpenencHue MolistpHOMR Macchl
HKBUBAJICHTOB HEH3BECTHOH KUCIIOTDI
METOJIOM TUTpoBaHus. Pacuer ¢
MCTIOJL30BAHMEM 2aKOHA SKBUBAJICHTOB. |
9{PacTBopbl. Onpepenenue pH pacTpopos ¢ noMouILIO 2 2 *
nuaukaropos.Onpenenenne pH pactsopos v
KMCJIOT M OCHOBaHMH ¢ NOMOUIBIO |
pasnv4HbIX MHAMKATOPOB. CpaBHe-Hue
NOMYYEHHBIX BEJIMYHMH C PACUETHLIMU. ,
10 [Onexrpoxumuueckue |Kopposus merannos.Habmonenue 2 2
MpOoLECChI. MPOLIECCOB KOPPO3HH METAIJIOR B
3aBUCHUMOCTH OT PAaIMUHBIX YCIOBHE
HaXOKACHMS. AKTHBALMS KOPPO3HH.
3alMTHBIC METAUIMYECKUE NTOKPBITHSL.
Cocrapienne KOppO3HOHHBIX JEMEHTOR U
DACKTPOAHBIX NPOLECCOB.
UTOT'O 20 20
Ieppasi rpyuna
nepuona
arTecTauun
(3x3amen)
Bropas rpynna ounasi popma (2 cemeerp)
nepHoga
arrecTanum (3a4er)
1 [OcHOBBI XUMKK CuaMKaTHbl i MOAYSTb KUAKONO CTEKIIA. 2 2
BSDKYLUMX BEWECTB. | MeToJoM KHCIOTHO-0CHOBHOIO
CunukaTHble TUTPOBAHHS OTNPEACIAOT CHIMKATHbIH !
CTPOMTEIbHbIC MOZYJIb XKMAKOTO CTEKIA. f,
marepHatbl
2| XuMus BOAbI Onpeaenenne >KeCTKOCTH Bobl. Metogom | 2 2
TPUIIOHOMETPHUECKOTO TUTPOBAHMS
onpeaensieres o0Wasn MeCTKOCTb BOJIbI.
MeTopoM KHCIIOTHO-OCHOBHOTO 5
TUTPOBAHMS OnpeACseTCs KapOoHaTHas i
WECTKOCTh BOJIbI.
3| ducnepcusie AncopOuust YKCYCHOH KHCOTBE Ha YIvIE. 2 2
cHCTEMBI [Tposoaures onpenencuue ancopoumru
YKCYCHON KMCIIOThE Hd 2KTUBUPOBAHHOM
ymie. Onpeesseres gnHaMmmuueckas
EMKOCTb.
4|OCHOBbI XUMUH OnpenesieHue coaepranus OKCH0B 2 2
BSOKYLUMX BEUIECTB.  |KaJILLMS M MarHus B mee. Onpenensiercs
CunukaTHbie CyMMapHOC cojiepikatine kapOoHaToB
CTPOUTENbLHBIC KallblMst ¥ MarHusi B Mejie.
marepuaib
UTOro 8 8
Bropas rpynna
nepuoga

arTecTanuu (3a4er)

[}
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3.4. Kypcosoii npoexT (pa6ora) i ero XapaxrepueruKa

He

NPEAYCMOTPEHO.

3.5. MupuBHIyasibHOe 3aJaHHE H €r0 XapaKTepHCTHKA
Tabnuua 3.5 Tembl MHANBUIYATILHLIX 3a4aH Wi

Konunuecrso uvacos no ¢opmam

00yueHust
Kont. pa6 Cam. pab
. = =
Ne n/n Tema nnanuBrIyanbLHOTo 3a/1aHus = s
N =N
[©]
g | 3 g | g
= ol s = e T
< . o < o o
= | | 2 || % | 8
) o S ) ) S
1 2 3 4 5 5 6 7
Ilepsas rpynna nepuosaa arrecranum (3K3aMen) - o4Has
dopma (1 cemecrTp) g
1 (MuauBuayanbHOe 3aaaHue "XuMUUecKas TepMOoAnHaMUKa. 7
Xumunueckas kuHetuka'". bonee rojinoe nouMMaHme 3aKkoHOB
XUMHYECKOH TEPMOAMHAMMKY U KMHETHKH, NOJyUYeHWE HABLIKOB
B pacueTe TeruloBbiX APPEKTOB, ONPEACICHUN HATIPABIEHHOCTH @
XUMUYECKHX MPOLIECCOB, aHAIN3E PEaKLIMOHHON CriocobHOCTH i
BELUECTB, OMPEESIEHUH CKOPOCTH PeaKkliMi, PacueTe KOHCTAHTbI |
PAaBHOBECHUSA, PABHOBECHBLIX KOHLIEHTPALIMIA PEarcHTOR W {
MPOAYKTOB. |
HUTOrO 7 |
Heppasi rpynna nepuoja arrecranun (3x3amen)
Bropas rpynna meproga arrecranuu (3auer) - ounas Gpopma
(2 cemecTp)
5
1| XuMusa BsOKyWwMx Marepuaion.Petctue npakTHueckux 6 ;
pacueTHbIX 3a4au 110 Teme "BshKyiuue Belecrsa’. i
HUTOIoO 6
Bropasi rpynna nepuoja arrecrannu (3auer)
Hroro 13

d



4. BBUABJIEHUE PE3YILTATOB OCBOEHUA AUCUHUTIJIMHBI

4.1. Tlacnopr ponna onenounbix cpeners (POC)Y no gucunnianne
Tabnuua 4.1 - Nacnopr donaa oterounbix cpencts (POC) No qUCUUITIUHE

Kot
No Haumenopanue — , .
lexHonorus But arrecrauuu Buael sanstuii | popmupyembix
n/n | OUEHOYHOro CpeicTra .
KOMTETEH LM
1 2 3 4 5 6
Hoknagn, coobwenne | Tpaauumonnas Tekywmit kourposs — [Jlekuuu OIK-1.1.,
oOpaszopares,Hast OIlK-1.3.
TEXHOJ0THs

2 |Konnoksuym Tpaguunonuas Texylunii KOHTpOIIb Ipaxruueckne  |OIK-1.1.,
obpazosareibHast OI1K-1.3.
TEXHONOTHS i

3 |KonrponbuHas pabora |Tpaguunonnas Terywmnil KOHTpoOIIb KouTposnbhas, OFIK-1.1., 3
obpazosarenpHas CPC OFIK-1.2., ’
TEXHOJIOTUS OTK-1.3.

4 |IMoprdonuo Mudopmaumonno-ko |Tekyiunii kourposis  [JlaBGoparopubie  |OTIK-1.1.,
MMYHHUKALUMOHHAS OFIK-1.3.
o0pazorarenbHas ‘
TEXHOJIONHs |

5 |PasHoypoeHeBbie Tpaauunonnas Tekyuwmit kowrpons  |CPC Or&K-1.1., ’

3aJa4M W 3a/laHus oOpasosareiibHast OlK-1.2., '
TEXHONOI WS OIK-1.3.

6 |Tecr Hndopmanponto-ko |Tekyuuit konrpons  |[CPC OIK-1.1.,
MMYHUKALMOHHA O@K-1.2., i
obpazopareiibias OIK-1.3.
TEXHONOTNS

7 |Tpenaxep Hudopmaumonno-ko |Texywwmii konrpons — |{CPC O@K-1.1., "
MMYHHKaUMOHHas OIK-1.2.,
obpazoBarennHas O6K-1.3.
TEXHONOrMSI

8 |Ok3ameHaumMoHHbIE Tpapuumonnas [Tpomexyrounasi 3auer, Ok3amen  |OFIK-1.1.,

OuneTh obpasopareliblias arrecrauus OIlK-1.3.,
TEXHOJIOT WS OIK-1.2. |

4.2 Bonpoch! K dK3amMeny (3auery)

Ilepsasn rpynua nepuona arrecrauuu (3x3amen) - ounas popma (1 cemeerp)

1. @opmysbHbIe eaunuub BetecTra. Kostnuecrso peinectna. Mossiptas Macca BelIECTBa. MosnsipHbiid 00bem
razoo0pa3Horo BEUIECTRA.

2. DKBUBANCHT BCILECTBA. DKBUBANEHTHOE YHCIIO. DKBUBAICHT BCLICCTBA. DKBUBANICHTHOE YUC0. KONTUuecTBo
BELLECTBA IKBUBAICHTOB. Mosisipnas Macca ykBuBajicHToB.. MONspHblii 00beM YKBHBAICHTOB ra3000pa3HOro
BElLECTBA.

3. [Ipeamer XUMUUCCKONW TEPMOAHHAMHKH

4. CranaapTHas SHTJIbIKS O0PA30BAHMA XUMWHECKOIO COCIMHEHMS.

5. Tepmoaunamuueckas cucrema. Okpyxatoias cpeaa. Bujst cuerem (M301HPOBaHHbIE, 3AKPbITHIC, OTKPLITHIE).
6. Cocrosnue cucrembr. TepmoprHamMnacckue napameTphi

7. Tepmoannamuueckue rpouecenl (p=const, V= const, T= const, p,T= const, V. T= const).
8. DYHKLMM COCTOSHMSI CUCTEMDbI, PYHKLMM NpoLiecca

9. BHyTpeHHss 2Heprus

10. Tennora u pabora.

11. TlepBblii 3aKOH TEPMOIMHAMUKH.

12. TlepBbiii 3aK0H TEPMOJMHAMUKH ISt PASIMUHBIN [TPOLCCCOB. DHTANLNNS CHCTEMBbI.

13. Tennopoii adpdexr peakumu. 3axon [ecea.



. Bropoii zakon TepmointHamuicn

. .DHTpOmnMs.

. U3MeHeHus SHTPONMK B M30JMPOBAHHON W 3aKPLITON cucTemax

. ¥Ypapnenue bosbumana.

. Tpetuii 3aon TepmoHamMuky. CraniaprHas SHTPONUS.

. 3ameHeHue sHTponuy B XMMHUYECKOR peakiin.

. Oneprus ['nO0ca. DHTanbnuiinit v doHTPOrMiHbLIH pakrophbl.

. .Oneprus ['n60ca kak KpUTepuii HANPaBNCHHEOCTH XMMHUUECKUX TIPOLIECCOR.

. .Bausuue temnepaTypil Ha HATPABICHHUE CAMOIIPOM3BOJILHOTO Npouecca

. Pacuer surponun aszosoro nepexoa

. Ipocrbie u cnoxnbie peakiyn. Mexann3m XUMHUYCCKON peakumH.

. CkopocTh Xxumuteckol peakiuu

. I3MeHeHue KoHUEHTpaLKMIA PearcHTos 1 FPOAYKTOR B XO/IE PEaKiltH.

. PaKTOPBI, BIUSIOUIME HA CKOPOCTbL PEaKLUM.

. 3aBUCHMOCThL CKOPOCTH PEaKLMu OT NPUPO/bI PEarupyolimx BelUecTs.

. Hopanox u monexynspHocTb peakimu. Flpuiunst necoBnaseHms.

. F'omorenHbie 1 rereporenubic peakumy.

. 3aKOH JISHCTBYIOLMX MACC JUIs @) FOMOTCHHbBIX PeaKkimii; 6) reTeporeHHbIX peaKkLuii.

. 3aBMCMMOCTbL CKOPOCTH peakiinu Ot temneparypet. Ipaswio Baur-Iodda. Ypasuenue Appenunyca.
. OHeprus aktvBauyi. M3mereHue sHeprun no KoopauHare peakLmn.

. 3aBUCHMOCTb CKOPOCTH peakiiuu o Temneparypsl. [lpasuno Baur-I'odda. ¥Vpasuenne Appennyca.
. Criocobbl BbipaxeHust KOHUCHTPALIMK PacTBOPOB

. Ilepepacuer koHueHTpaumii.

. tlxana pH. MonHoe nponsseacHue BO/ibi.

. Pacuer peakumu cpeabt pacTBOPOB KHCAOT W OCHOBAHM.

. Aunccoupaums aaekTpoanToR.

. Crenenpb auccounanmm. Koncranra qHcconaimm,

. 3akow pasdasnenust Ocrsaibia.

. Konnurarusiibie ¢CBOHCTBA pACTBOPOB HEMIEKTPOJIMTOB.

. Fonwxenue gasiienus napa pacrsopurens Haji pacteopom. 3akon Payns.

. TloBblieHne TeMnepaTypbl KMIICHUS PpacTBOPA.

. IoHwkeHune Temrneparypbi 3aMep3aHms PAcTBOpa.

. Ocmoc. Ocuornueckoe gasienue. 3akon Banr-Fodda.

. Konnurartusueie cBoiictsa pacTBopoB »JiekTposintor. Msoronmueckuii koahduument.

. DNEKTPOXUMHUHECKUEC CUCTEMbE M ITPOLECChI.

. Monnomerannuuecknii miekrpon. JIHC.

. 3HAK W BEJMUYMHA NOTSHIUANA WICKTPOIL.

. BonopoaHblii anextpoa. ¥Ypasnenus papHopecus. Pacuer norenimana.

. CTaHJapTHBIN NOTEHLMAN METAIKHUECKOTO MIEKTPOAA

. Pan vanpsoxkenunil merannos

. ¥YpaBHenue Hepucera.

. Kucnopountblit anexrpos, Ypasienns pasnosecus. Pacuer norenuuana.

. lanbpannueckuii snemenr. Cxema I, Drerrpoiusie peakiuu.

. CBai3b 271eKTPHUECKON W XUMUUCCKOM paboThl.

. Dnexrpoasyakyiuas cwia. Pacuer J1C.

. Dnement Hanuons-xobu.

. XuMugeckast Kopposusl.

61.
62.
63.
64.
65.
66.

DNeKTPOXUMUYECKAsT KOPPO3US.

KaTtoaHbie v aHoHbIC poLeces koppozuu. Cxema K[,

3awmyra MeTaIOR OT KOPPO3Hu (JICTUPOBAHTE METAILIOB).

3alurTa MeTaIoB OT KOPPO3UKM (DIEKTPOXMMUICCKAS 2ALUUTA - KATORHASA, IPOTEKTOPHAs ).
3aumra METaNN0B OT KOPPO3KK (M3MEHEHHE CBOWCTE KOPPO3HOHHOM CPEMIbI).

3awuTa METANIOB OT KOPPO3HK (PALMOHANBHOE KOHCTPYMPOBAHME W3JICIMIA).



67. AKTHBATOPBI KOPPO3HH.

68. Ocpoenue npuema B3BCLIMBAHMA, MCTO/Ia KUCIOTHO-OCHOBHOIO TUTPOBaHUs. PacueTsbl ¢ UCMOMB30BAHKUEM
3aKOHA DKBUBAJICHTOB.

69. DKCnepruMEHTaILHOC ONPEACIEHHE MOJISIPHON MACChl YKBUBANCHTOR AJHOMMHMS METO-IIOM BBITECHEHMS
BOJOPOZA M3 KUCNOTLI. IpuMeHeHHe 3aKoHa DKBUBAJICHTOB B pacuerax.

70. DKCNEPUMEHTATILHOE ONPEICTICHUE DHTAILITHH PACTBOPEHUS COIM METOAOM KAJIOPUMETPUHN. 3aKpernieHue
MOHSATHUSI DHTAILITHH.

71. DKCNEpUMEHTAILHOE ONPEACIICHUE 3aBUCHMOCTH OTHOCUTENLHON CKOPOCTH XHMUYECKON peakumu oT
KOHUEHTPaUuu pearcHToR.

72. DKCEpUMEHTANILHOE ONPEENEHNE 3aBUCUMOCTH CKOPOCTH peakuuu oF Temneparypbl. lpumenenue npasuna
Banr-T'ogda mia pacuera ckopocTy peakiiny B 3aBMCHMOCTH OT TEMIEPATYPbi.

73. DKCMEPUMEHTANILHOE CMELIEHNE XHMUYECKOrO PABHOBCCHS T1PH M3MCHEHHH PABHOBEC-HBIX KOHLEHTPALMIi
pearenToB u npoaykrToe. Hpumenenue npunuuna Jie-Lilarense ans onpeneierus HanpasieHus cMeELLEHHS
XUMUYECKOr0 PaBHOBECHSI.

74. Knaccbl HEOpPraHM4ecknX CoeaMHeHni, HomeHkaTypa. CTeneHb OKUCACHHS.
OkMCn-TeNBLHO-BOCCTAHOBHTENbHDIE peakuun. Monapnas macca. KonnuecTso Belnecrea.

75. @opmybHAs CAMHKLA. DKBUBAIEHT NICMEHTA B COCIMICHUM, IKBUBAICHTbI COEAMHECHWH PasIMUHbIX KJIACCOB.
Hueno sxeupanenTHocTH. ONpefeieHNe YHCa IKEMBAJICHTHOCTH COSAMHENHMS, YHaCTRYIOILEr0 B 0OMEHHOI 1
OKMCJIHTEIbHO-BOCCTAHOBMTENLHON peakumy. KonnmuecTso BEWecTBa DKBUBANCHTOB. AJIMTHBHOCT MOJISIPHOV
MAaccChl 9KBUBAJIEHTOB. PacueTsl N0 3aKOHY DKBHBAJICHTOR.

76. Onpenenenne TeropbiX YpPerton peakuun. Pacuersl sHTabNMI 00pA30BAHUS BELIECTB NPH U3BECTHOM
TETUIOBOM d(heKTe peakumu. Pacuer n3mMeHeHns YJHTPONUK B XO/IC PEakLuM 1 npu a3oBbIX NPEBPaILEHHAX.
Onpenenenue HanpapIeHHOCTH XHMHUCCKIX NPOLIECCOB H BEPOSTHOCTH NPOTEKAHUS XUMUUECKON peaKkuuu B
3aBUCUMOCTH OT TeMIIepaTypbl.

77. llpumenenune 3akoHa JAeHCTBYIOUMX MACC JUI PACUCTAa CKOPOCTEH XMMHUUYECKMX PEakLnii, TeKyLIMX
KOHLICHTPALMK peareHTos u rpoaykros. Pacuerst no npasuny Baut-Iofda. 3akon neicreyrowmx mace ans
FOMOTECHHBIX M FETEPOreHHbIX peakumii Jyis cocrosnua pasrosecus. [pumenenne npunnuna Jle-Iarenwe aus
OMNPE/ICNICHHUS CMEUICHNMS PABHORCCHS NP W3MEHEHUN YCIIoBRMI nipouecca. Pacuer pasuo.

78. PacueTnbl pazauunbx ¢l1ocoboB BLIPAMNKCHUS KOHLECHTPALMK pacTBOpok. COCTaBieHue ypaBHEHUH peakLimii
AUCCOLMALIMY COCHMHEHWH PABIMIHBIX KIACCOE M YPABHEHUI Peakumnii ruaposiisa coneit. Jucconmnanms CHilbHbIX
U C1abbIX 2AEKTPONANTOB. Pacternr sesmunibl pHl 8 pacTBOpax KMCHOT ¥ OCHOBAHMIA.

79. DNeKTPO/IHbIN NOTEHLMAT HOHHO-METAIMHECKMX M Fa30BbIX MIEKTPOAoB. Y pasnenue Heprera. Pacuer DJ1C
rabBaHMHYECKUX dIeMeHTOB. COCTABACHHME Ta/ibBAHUUYCCKUX 21€-MEHTOB M DJIEKTPO/HBIX POLECCOB.

80. Onpenenetue BO3MOKHOCTY HPOTCKAHUS KOPPO3UMA METAIIA B 3a4aHHbIX YCI0BUAX. CHOCOBbI 3auiUThl
METAJIIOB OT KOPPO3MHU.

81. Bosiee nonHOE NOHUMAHHKE 3aKOHOB XUMUHCCKON TEPMOJMHAMUKH W KHHETHKH, HOJIyUEHHE HABBIKOB B PACUCTE
TEMIOBLIX PHEKTOB, ONPEACHECHIN HANPABICHHOCTH XMMHUYECKUX NPOLECCOB, AHAIIM3E PEAKUHOHHOM
CHOCOOHOCTH BELUECTR, ONPEACACHAM CKOPOCTH PEAKLMH, PACUETE KOHCTAHTLI PABHOBECHS, PABHOBECHBIX
KOHUEHTPALMI PEareHTOR W NPOJYKTOB.

82. Ilpurorosnenue pacTBopa 3a1aHHOH KOHIUSHTPAUNN W3 KOHLEHTPUPOBAHHOTO pacTeopa. OnpeaeneHue
KOHLICHTPALIMK KPENKOIo pacTpopa ¢ HOMOLILIO apeomeTpa. Pasbasnenune pacteopos.

83. DkcnepuMeHTaNbHOE ONPEENICHUE MOJIIPHONR MACCh IKBUBAICHTOR AIFOMUHHS METO-/IOM BbITECHEHMS
BOAOPOAA W3 KMCNIOTHI. LIpuMeneH e 3aK0Ha SKBUBAJICHTOB B pacyeTax

84. Onpenenenne pH pacTBOPOB KMCIOT ¥ OCHOBANKI C HOMOIBLIO PAIMYHBIX HHIUKaTOpOB. CpaBHe-HUE
MOMYHEHHBIX BEAUYMH C PACHETHRIMMU.

85. Habmoaenue npoLeccoB Koppo3ny METALIOB B 3aBUCHMOCTY OT PA3iMUHBIX YCIOBHH HAXOMACHHSL.
AKTUBALMS KOPPO3HU. 3aHTHbIC MeTa/Linyeckue nokpeiThst. CocTasienne KOppO3HOHHBIX HNEMEHTOB 1
ANEKTPOAHBIX NPOLIECCOR.

86. Uncno skBMBaNeHTHOCTH.

87. Ilpumerenre OCHOBHbBIX 32KOHOB XMMHK B KOJIMUCCTBEHHBIX PACUETAX 110 YPABHCHUSAM PCAaKLMi.

88. INpumenenue 3aKOHa IKBUBAICHTOB B TEPMOXMMHUECKMX PACCHETAX.

89. Paccuetnl ckopocteii peakumun u onpenciienie Gakropos BIAMSIOWMX Ha CKOPOCTL M CMELLICHHE XHMHUECKOTO
paBHOBECHSI.

90. PaccueTbl KOHLEHTPaLMi pacTBOPOR.

91. DnexTpoxuMuUUecKHe PacUCTbi 110 YPABHEHUSM PCaKiinii.

92. DNeKTPOXMMUYECKHE PaCHCThl 110 YPABHEHHAM PCakimii.



93. lNpumMeHeHne OCHOBHbIX 3aKOHOB XMMUU B KOJIMUECTBCHHBIX PACHETAX MO YPABHEHUAM peakupmii.

94. IlpumeHeHHe 3aKOHOB TEPMOIMHAMUKH B TEPMOXMMHUCCKUX paccuerax.

95. Paccuersl ckopocTeit peakiuu 1 onpesesicHne (akropos BAUSIOUMX HA CKOPOCTh U CMEUIEHHE XUMUUECKOTO
paBHOBECHS!.

Bropas rpynna mepuoaa arvecranuu (3a4er) - ounan gopma (2 cemectp), 3acunas Gpopma (2 cemecrtp)
1. Buabl xkecTkocT BOALL. EAHHULIBI W3MEPCHHS IKECTKOCTH.

2. Knaccuukauus npupoaHbiX BOJL 10 BEJIHUNHE IKECTKOCTH 1 1O MUHEPAlIM3aluy.

3. Onpeaenenue kapOOHaTHOH IKECTKOCTH BO/IbI.

4. MeTopbl ycTpaHeHH s KapOOHATHOM JKECTKOCTH: Q) TEPMUUECKHUI METO YMSAIIEHHS BObI; 0)
COIOBO-M3BECTKOBbIN METO/L; B) U3BECTKOBbI MeTO; ') (hocarHbiii METOA.

5. PacueTn! )ecTKOCTH BOJIbI M MACChl PEATSHTOB, HEOOXOAUMbBIX JUIst YMATUYEHHUS BO/IbI.

6. Meton nonHoro obmena. Knaccuduiaums vOHHTOB.

7. Auenepcnbie cuctembl. Knaccupukanus JUCHEPCHBLIX CUCTEM 10 Pa3sMepy YacThLL AMCIEPCHOM

dasbr. [Incnepchas daza. Aucnepcenonnas cpeaa.

8. Knaccumxauus JMCHEpeHbIX CHCTEM 110 arperaTHOMY COCTOSHHIO JMCNEPCHON (azbl U JUCTIEPCHOHHOI
cpenbl.

9: Knaccudukarnus KOANOMIHBIX CUCTEM 110 CTEHEHM B3aUMOJCHCTBIS Jucnepenoit (asbl ¢ AUCHEPCHOHHOM
Cpenon (IMoPuibHbIC M JTMOPOOHBIC KOMTOUAHBIC PACTRBOPHI).

10. Knaccudukaums KOANOMAHBIX CUCTEM NO CTENEHM B3aUMO/ICHCTBHIS HaCTHLL AMCTIEPCHOM (Pa3bi MexKay cOBOI.
['enu v zonu.

11. MeToabl noayyeHust AMCTIEPCHBIX CHCTEM.

12. OnTuueckre CBOMCTRA NUCHIEPCHBLIX CHCTEM.

13. TToBepXHOCTHAS DHEPIUs. MOBEPXHOCTHOE HATHKEHME.

14. Ancopbums. ITAB. Ilpumenenue TTAB B cipouTenserse.

15. Kosnouznbie pacteopel. CTpoeHie KOMAOWIHBIX YACTHIL PUAPOPOBHBLIX 30160,
16. YCTORUMBOCTSL M KOATYJISILIMS KOJUIOHHBIX CHCTeM. Brabl yeToHMMBOCTH. [paswsio Iysisue-Tapaum.
17. DaKkTopbl, BIMSIOWME Ha YCTOMUMBOCTE M KOANYASUKIO KOJUIOM/IHBIX PACTBOPOB.
18. O61wme Pu3nKo-xuMHUCCKUE CBONCTBA BIAKYIMX BELICCTB U UX iKJtaccuprranys.
19. Bozaywtbie Bakynue peuiectea. Bosmynas n3necrs.

20. I'MNCOBbBIC BSHKYLIME BCLIECTRA.

21. MarHe3nasibHbIi HeMEeHT.

22. CrnuKaTHOE CTEKI0.,

23. Kunkoe crekno.

24. Curannb.

25. Dapdop, dasHe, 0OIKUIOBLIC KEPAMHUUECKUE MATEPUANBI.

26. Tlopraanauement. Chipbe, NOMYUCHHE, TBEPACHHUE, TIPUMEHEHHNE.

27. I'nunozemMucTbli uemeHT. Chipbe, Nosiyuenue, TBepaeHUE, IpUMEHEHHE.

28. I'mapaBauyeckas usgectsb. [ynuonanopsie p106apku.

29. Koppozus 6erona. MeTojibi 3alnThl 07 KOPPOIHHU.

30. Knaccupurauus, cTpyKTypa v CBOWCTBA MOIMMEPOS.

31. Quznueckue cBOUCTRA NOJIUMEPOB.

32. JlecTpyKums NOJIMMEPOB, €€ OCHOBHBIE BUJIbI.

33. IlnacTmaccnbi.

34. Bulbl nOnuMEPOR, HPUMEHIEMbIX B CYPOUTEILCTBE.

35. lonavmepHbie nodapiu B 0CTOHDL.

36. Onpepenerue CHIMKATHOTO MOLYJIS 3KHKOIC CTEKIA.

37. Onpepencrue 001LEH KECTKOCTH BOJbI.

38. Onpesenerue KapOOHATHON HECTKOCTH BOAbE.

39. Onpenenenune ancopObLMK YKCYCHOH KHCIIOThI HA AKTHBHPOBAHHOM YIJIE.

40. OnpeneneHre CyMMapHOro cojaepriaring kapboHaToB KanbLKs W Marius B Melie.
41. Pacuersl JeCTKOCTH BO/ibl, MACCHE PACTEOPCHHLIX CONCH B BOE.

42. PacueTbl Mace pearcHToB, HEOOXOAUMBIX sl YMATYCHUSA BODI.

43. Crpoerine uacTuil ancriepenoi (hasb ruapododiii zomei. Cocrasnenue Gopmya Muuesn ruapodoGHbIx
30Mei.



44, YeToHunBOCTb M KOArVIISLMS KOJMIOWIHLIX CHCTEM.

45. OnpeneneHme noporos KOAryJstiuu ruapodhodHbix 30,

46. Pewenue 3a1a4:paccHeThbi 110 YPABHCHUSM TIONYUEHUS W TBEPACHUS BSKYLUMX MATEPUAIIOB.

47. Bo3aywHble BsOHKYLIHE MATCPHaibl.

48. Cobipbe, NoTyHeHHE 1 TBEPACHHE BO3AYILHON M3BCCTH, PUNCOBBIX M MAHE3UAIILHBIX BSKYLLMX.

49. I'nppapnyyecKme BSHKYIUME MaTepUanbl.

50. Coipbe, nony4eHue u TBEpICHME IJIMHO3EMUCTONO U NOPTIAHLIEMEHTOB, THIPABINYECKON H3BECTH.

51. Ceipbe, NONIyUeHUE U TBEPACHHUE MNIHHO3EMUCTOIO U TOPTIAHAUEMEHTOB, M'MAPABINUECKON W3BECTH.

52. Pewenue 3a1a4:paccueThl 10 YPaBHEHH M NOSYUSHUs U TBEPACHHS BOHKYUIHX MATCPHATIOB.

53. CrlIpbe, MosyHeHHe W TBEP/ACHUES ITHHOZEMUCTOrO ¥ HOPTIAHALEMEHTOB, FMAPABIMUECKON U3BECTH.

54. OnpeneneHue kauecTsa BOJbLI 110 OCHOBHbIM HOKA3aTENAM.

55. Knacen(puraums AucnepeHbix CHCTem (CTPONTEILHLIC MaTeprainbl).

56. BbIOOp CTPOUTE/bHBIX MATEPHATIOB B COOTBETCTBMH ¢ XMMUMECKMM COCTaBOM (CBOICTBAMM).

57. BoiGop CTpouTeibHbIX MATEPHAIOB B COOTBETCTBHU C XHMHUYECKHM COCTABOM (CBOMCTBaMM).

58. Cunmkarubie marepuaibl. BoiGop CTpouTeNbHBIX MATEPUANIOR B COOTBETCTBIUM C XHMUUYECKUM COCTABOM
(coiicTBamu).

59. OnpeneneHue OCHOBHBIX MOKA3ATEICH KAueCTBa BO/ibL.

60. BbiGOp CTPOMTENILHBIX MATCPUANIOB B COOTBETCTBUYM ¢ XMMHUECKHM COCTaBOM (CBOMCTBaMM). JMcnepcHOCTDb
mMaTepuanos.

61. OcHoBHbIE TPEDOBAHUS K KAUESCTRY BOAbI NPUMEHACMOM U151 3aTBOPEHWS MUHEPAILHBIX BSOKYLLMX.

62. BbiGOp CTPOUTENILHBIX MATEPHAIIOR B COOTBETCTBMM C XMMUUECKMM COCTABOM (CBOHCTBAMM). Aaresus.
63. BbiOop CTPOMTEIbHBIX MATEPHANOB B COOTBETCTBUM ¢ XUMHHECKUM cocTaBom (caolicTeamu). [Topoukn.
64. BblOOp CTPOUTENbHBIX MATEPHATIOB B COOTBETCTBUM C XMMUUECKMM cOCTaBoM (croicraamu). LlemMeHTbI.
65. BbIOOp CTPOMTENLHBIX MATEPHAIIOB B COOTBETCTBIM C XUMUUCCKMM COCTaBOM (cBolicTBami ). Bosayiutibie,
FUAPABIMYECKME MUHEPATBHBIC BSIKY LI,

4.3 Texnomorus BLIsBJICHN YPOBHSE OCBOCIMMA [L1FCRT M LM I I

TexHonorus BoIARACHUS YPOBHS OCBOSHUS JHCLIMILIMHBI IPUBOAUTCS B PoHe oueHounbix cpeacts (OOC).



5. YYEBHO-METOJMUYECKOE # HH®OPMAUMOHHOE OBECIIEYEHME OCBOEHMSI
JMCUMTIIMHBL (MOLY JIs)

5.1. OcuoBHan 0 JONOAHETENLNAN JHTEPATY PR
OcHoBHasn JuTEpaTYpa

1. Koposun, H. B.  O6was xumus : yueOHuk ans 8y308 10 TexH. Hanpasienusm u cnen. / H. B. Koposun. - 10-¢
u3A., nofn. - Mocksa : Beicwias wixosa, 2008. - 558 ¢, mi. - (TToBepuresns konkypea yueGHHKOB). - Bubnuorp.: c.
546. - ISBN 978-5-06-004403-4 : 616.00.

2. Cemenor, L.H.  Xumus [Dnexrponnsiit pecype] : yueOunk / WM. H. Cemenos, U. J1. lepdunosa. - Xumus ;
2019-06-21. - Cankr-IlerepOypr : XUMMW3JIAT, 2016. - 656 c. - ISBN 978-5-9388-275-5.
(http://www.iprbookshop.ru/49800.html)

I[OI]OJ'IHI/IT(‘)JIBHRH JquTeparypa

1. Tpece, LA, Octiorbl 06uieit xumun [ Dnextponnniit pecype] : yuebnoe nocobue / U. A. Tpece. - OcHOBbI
obwek xumuu ; 2017-07-01. - Canxr-TlerepGypr : XUMW3JIAT, 2014. - 352 ¢. - ISBN 978-5-93808-234-2.
(http://www.iprbookshop.ru/22542 html)

2. Bonbxmn, B. B, O6was xumus. Msbpanusie rnase : yueb. nocobue 1is By20B 10 HanpaBieHusM NOArOT. u
cnel. B 00J1. TeXHuKH M Textosoruu / B. B. Bonsxun. - 2-¢ w3 nepepad. u gon. - Cankt-TetepGypr ; Mocksa ;
Kpacronap : Jlann, 2008. - 379 ¢. : mi. - (YueGuukn juis Bysos. Crietmanbhas nureparypa). - ISBN
978-5-8114-0831-3 : 613.00.

3. XuMus : METOJL. YKa3aHust 110 BLHIOMHCHHIO KOHTPONbHOM padorel Ne | ans nanpasaeuus 271101.65
"CTPOMTENLCTBO YHUKANILHBIX 3Hatuit 1 coopyikeHuit" saounoii Gpopmit o6yuctus / HoBocub. roc.
aApPXUTEKTYP.-CTpoUT. yH-T, Kad. xumuu ; cocr.: A, M. Jlanunenko, M. JI. Kocunosa,C. B. Ceicoes. -
Hosocubupcek : HIACY (Cuberpun), 2013, - 28 ¢, tabn. - 6.u.

4. Akumos, JLM.  Xumus [Duekrponnntii pecvpe| : yuebnoe nocobue / J1. M. Akumos, A. W. aenos. -
Cankr-TlerepOypr : Canir-TerepOyprexuil rocy 1apeTeeHiblii apXHTEKTYpHO-CTpOuTENibHBIN yHuBepeutet, DBC
ACB, 2011. - 142 ¢. - ISBN 978-5-9227-0291-1. (http://www.iprbookshop.ru/ 19054 .html)

MeTOle/l‘IECKl/lC YKAZARKM R

1. OCHOBHBIE MOHATHS U 3aKOHDLI XUMKM © KOHTPOJILHLIC 3a/@nus s | Kypea no HanipasieHmio noaroToBKHy
08.03.01 "Crpoutenncto” Beex (opm 06yuenus / M-ro oGpazosanus u nayku P®, Hosocub. roc.
apXUTEKTYP.-CTPOuUT. YH-T (Cuberpun), Kad. xumum : cocr. M. J1. Kocunoea. - Hosocubupek : HFACY
(Cuberpun), 2015. - 28 ¢. : rabu. - 6.u.

2. OKHCAMTENLHO-BOCCTAHOBUTENLHBIC PEAKLIMI & METO/L. yKa3aHus 1uist | Kypca Beex crieit. u popm oGyueHus /
HoBocuO. roc. apxurekryp.-crpout. yu-r (Cuberpun), Kad. xumun ; coer. T. H. Uepemucuna. - HopocuGupek :
HI'ACY (Cuberpun), 2011, - 12 ¢. - 6.

3. Ilepwmresa, T. A. (npod. : HIACY (Cuberpun), kad. Xumus).,  Xumus : yued. nocodue aas noaror. K
tectupoBatuio / T. A. [lepuwnesa ; Hosocu®. roc. apxutektyp.-cTpont. yu-1 (Cuberpun). - Hopocnbupex :
HI'ACY (Cuberpun), 2011, - 148 ¢. : 1265. - Bubnworp.: ¢. 148. - ISBN 978-5-7795-0544-4 : 136.00.

4. Monnbie pashosecus [ Dnexrponnbiii pecype] : MeToueckne ykazanus 1o BbHIoJHEHHI0 1a60paTopHoi
paboTei no Hanpasienuam nogrorosin 08.03.01 "Crpourenserso” (npoduiin "Bojocuabienue u
BopooTBeACHHE", "TIPOM3BOACTRO 1 NPHMEHEHHE CTPOHTRIILHBIX MATEPHANOR, W3ACARIN KOHCTPYKLMIA") 1
20.03.02 "IlpnpopoobycTpoiicTso 1 Bosononbiosanue” scex popm obyuenus / M-so obpazoanus v nayku PD,
HosocuG. roc. apxurektyp.-ctpout. yu-1 (Cuberpun), Kad. xumun ; cocr. H. A. Crapuesa. - Hosocubupcei :
HI'ACY (Cuberpun), 2016. - Dnexr

5. COopHuk 3aa4 n ynipaxHennii o xumun | ekrponnuii pecype] : no nanpaenenunio noarorosku 08.03.01
"Crpoutenncrso” Beex hopm odyuenusi / M-so oSpazosanus 1 nayku P®, HosocuG. roc. apXuTeKTyp.-CTPOUT.
yH-T (Cuberpun), Kad. xumun ; coer. I Tl Anexceesa. - HosocuGupek : HFACY (Cuberpun), 2015. - DiekrpoH.
TEKCT. - 0.11.

6. Peakuyu B pacTBOpax »I1ekTpONMTOB [ ICKTPoHbI pecypc] | MeTot. ykasanus ans | Kypea Beex crietl. 1 Ppopm
obyueHus / Hooeu®. roc. apxurexryp.-crpout. vu-1 (Cuberpun), Kad. xumuu ; coer. T. H. Hepemucuna. -
Hosocubupcek : HTACY (Cuberpuu), 2013, - Dnexrpon. Tekcr. - 6.1



7. Coctap M CBOHCTRA pacTBOPOR [ DICKTPOIHBIN Pecype| : METOMUECKHE YKa3aHus N0 PELICHHIO 3a4ay Ans |
Kypca Bcex Hanpasnenuit u popm obyuenus / Hopocub. roc. apxurekryp.-crpout. yn-r, Kad. xumum ; coct.: T.
M. Kpyrexas, O. A. Tlonynuna. - Hosocubupex : HFACY(Cuberpun), 2014. - Daexrpou. Teker. - 6.1

8. XuMHs : METO/L. YKa3aHMs! 110 BLINOJHEHHIO KOHTPOsILHON pabors Ne 2 aia nanpasnenus 271101.65
"CTpOoUTENLCTBO YHUKAILHBIX 3aHuiil 1 coopyxennit” 3a0unoii popmbl 00ydenus / Hopocud. roc.
ApXHUTEKTYP.-cTpOMT. YH-T, Kad. xumun ; coct.: M. JI. Kocunosa, A. M. Jlannnenxo,C. B. Cohicoes. -
Hosocubupck : HTACY (Cuberpun), 2013.-29 ¢. : rabn. - 6.1

9. Cocrae 1 cBOHCTBA PACTBOPOB © METOAMUYECKME YKA3QHMS N0 PELICHMIO 3aa4 uisl | kypca BceX HanpaBaeHuii u
(opm obyuenus / Hosocu®. roc. apxurextyp.-crpont. yu-1, Kad. xumuu ; cocr.: T. M. Kpyrekas, O. A.
[Tonynuna. - Hopocubupcek : HIACY (CuGerpun), 2014, - 28 ¢. - 6.1,

10. Xumuyeckas TepMoaMHaMuKa © MHAMBAJL 3a1anus 1o ucuriuinae "O6uy. xumus” ana | kypea Beex cried.
AHeR. hopmbl 0Oyuenus / Hoocn®. roc. apxurexryp.-ctpout. yu-1 (Cuberpun), Kad. xumun ; coer.: T. M.
Kpyrekas, C. B. Cuicoes, B. A. Lecrakoe. - HosocuGupek :HIACY (Cuberpun), 2007. - 44 ¢. - 6.11.

I'1. MHanBuayansHoe 3a1aHie 110 XMMUUM 1 METOARHCCKHE YKA3aHMsl 110 €r0 BbINOIHEHMIO © ISl HANPABCHHS
08.03.01 "CrpourenbeTo” ouno-3a0uH0M popmbl 06yueting / M-o o6pasosanus u nayku P ; Hosocu6. roc.
apXUTEKTYP.-CTPoUT. yH-T (CubcTpun), Kad. xumup ; cocr. T. M. Kpyrekas. - Hosocubupek : HFACY
(Cubetpun), 2015. - 40 c. : Tabu. - 6.1

12. COopHuK 3a1a4 W ynpaxHEeHHI 10 XMMIK : 110 HanpaejicHuio oarotosik 08.03.01 "Crpourenscrso” Beex
(opm 00yuenus / M-go obpasopanus v nayku PD. HosocuB. roc. apxurextyp.-crpout. yu-1 (Cubcerpun), Kad.
xumui ; coct. I'. T1. Anexceesa. - Hosocubupek : HCACY (Cuberpun), 2015, - 72 ¢. : taba. - 6.1

13. MHamBuayanbHoe 3a/1aHue No XMMHH 1 METOIMUCCKHC YKA3aHHUS 110 €10 BLINOJIHEHHUIO | DNeKTPOHHBIH pecypc|
: ans Hanpagnedus 08.03.01 "Crpourennctso” ouno-3aouHoit Gopmbi 0GyueHus / M-Bo obpaszosanus u Hayku PO
; Hoocub. roc. apxurextyp.-crpout. yn-1 (Cuberpun), Kad. xumun ; cocr. T. M. Kpyrckas. - HoBocuGupek :
HIACY (Cuberpun), 2015. - Dnekrpon. Tekcr. - 6.4,

14. Xumnueckoe pasHosecue [DnekTponblii pecype] : METOAMUECKHE YKa3aHHst 110 BLITIONHEHMIO 1a6. paGoTsl
ans 1 kypea geex cneu. u popm obyuenns / M-so obpasoranus u Haykn PP, HoBocHb. roc. apXUTeKTYp.-CTPOUT.
yH-T (Cuberpu), Kad. xumun ; cocr.: A. M. Janunscuko,H. B. baarununa, M. J1. Kocunosa. - Hosocubupex
HI'ACY (Cuberpun), 2009. - 1 snexrpon. ont. auck (CD-R) : Taba. - 6.1,

15. XUMHUCCKOE PABHOBECHE & METOL. YKa3altist 110 BhifloHCHUIO 1ab. pabote ans | Kypea Beex cnetl. u popm
06yuenms / Hosocub. roc. apxurextyp.-crport. yu-T (Cuberpun), Kad. xumun ; cocr.: A. M. Jlanusenko, H. B.
baarununa, M. J1. Kocunosa. - HosocuGupck : HI'ACY (Cunberpun), 2009, - 12 ¢. : un. - 6.1

HopmarusHast JoKymenranus

1. M3ectus syzos. Crpourenserso. 10-11.-2016.

Hepuoanueckue uznamus

I. Bectank MI'CVY. 10. - 2014,

5.2. Mcnoabzyempie 6a3zhbt AaNHBIX B HHOOPMAUMONIDLIE CHPABOUHLIC CHCTEMbI

Tabnuua 5.1 Ucnonsayemoe nporpammnoe obecneucHue

Ne Hanmenosanue [oarsepkaenue .
) KonnuecrTno auuensuii
n/n MH(POPMALIKOHHBIX PECYPCOB JIHeH3um
1 2 3 4
I |Office Project 2007 Professional AKT BLINONHEHHLIX paboT o 500
15.08.2020r NeA7
2 |Windows XP Professional Ceprudurar o1 20.08.2007 502

Ned2605370, Cepruguxar or
17.07.2008 Ned4290904,
Ceprudurar ot 26.09.2008
Mod4607324

Tabaunua 5.2 Ucnonbzyemsie Gazst JanHBIX 1 MHPOPMALMOHHO-CIIPABOUHBIC CHCTEMbI



Ne Haumenopanue Hoareepaaenue _ ] .
Konuuecrpo uueHsnii
n/n UHPOPMALIMOHHBIN PECYPCOB JIMLICH3KH
1 2 3 4
1 |Hayunas anexrponnas Gubnuoreka CeoOoano pacnpocrpansiemas b1 1 000
AKT BBLITIOJHEHHBIX padoT oT
[5.08.2020r NeAT7, Norosop Ne
SI0-4731/2021 or 17.03.2021
2 |MOODLE - [lopran aucraniptoHHoro Cpoboanoe pacnpocrpansiemas b/, 1 000
obyuenust HI'ACY (Cuberpun) AKT BHINOJHEHHBLIX paboT ot
15.08.2020r NeA7
3 |Oduumansubiii cair I'THTH Croboano pacripoctpansiemast b/, 1 000
AKT BbIIOJHEHHBIX padoT OT
15.08.2020r NeA7
4 |lpodeccHoHanbHbIC CIIPABOUHBIC KOHTPAKT No 32-21-44 or
cucrembl "Texakenept" yues. 03.08.2021 (py6.)
5 |OnexrTponHbii Karanor OubinoTeKu Jorosop or 20.10.2016 Nel16816 | 500
HI'ACY (Cubcrpun) AKT pbinonHeHHEbIX palort o
15.08.2020r NoA7
Tabauua 5.3 Mcnodnib3yemble HHTEPHET-PECYPCh
No Haumenosanue .
Cebutka
n/n MH(OPMALMOHHBIX PECYPCoB
1 2 3
I |[Mndopmanmonno-cnpasounsiii nopran  thitp://www.library.ru/
Library.ru
IBC IPRbooks hitp://www.iprbookshop.ru/
3 |[«HMsBecrus By30B. CTpONTEILETRON hitp://izvuzstr.sibstrin.ru/
4 |Caitt 0 xumun. CNpaBoOUHUK XUMIKA. http://www.xumuk.ru/
DUZMKO-XUMUUECKUE BETMUMHb]
5 |DnexTpoHHbil pecype yueGHoi http://window.edu.ru/
aureparypsl Munucreperea
obpazoBamus PO
5.3. Meroauueckue pexoMCHIALMY IO OPTANM3AUBN M3YUCHWH JHCHHIHHbI

Tabnuua 5.4 Uenonesyemsie 00pa3oBaTeibHbIC TEXHOIOTHHN

Ne Haumenopanue N -
w/n TexHONOMMH Bun sausruii Kparkas xapaxrepucruka
1 2 3 4
1. |Aynuropubie notounsie v [Mudopmanmonnsie nexunn,  |Ha nexumsx; Mcronb3opanue
IPYNMOBLIEC 3aHSATHS B NPAKTHHECKKE 3aHATIS MYJILTUMEAHHEHOTO NPE3EHTALMOHHOTO
CNEeUHaIN3UPOBAHHbBEX 000pyAOBAHUS ¢ ACMOKCTPALIMEH
Kaccax BHACOPHIILMOB, (pOoTOrpaduil, KOMIBIOTEPHBIX
npesentanyid, Ha npakruueckux 3ansatusx:
OCBOCHME KOHKPETHBIX YMCHHH M HABBIKOB 10
NPEJUIOKEHHOMY MPENOAABATCIICM aJITOPUTMY.
2. [Meroa npodneMHoro Hpobiemnsic CamMocTosTeIbHOE M3YUCHHE CTYAEHTAMMU

U3JIOKEHUA MaTepurana
SAHATHSA

JCKUMM, HPAKTHUCCKNC

MaTepuana JICKLMU ¢ nocie/ytomei
Auckyceueit B ayauropun. Opranuszaums
yueOHol paboThi, HanpaBiicHHas HA peLIEHHE
KOMIUIEKCHOW yueOHO-TI03HABATEILHOM 3a1au1
Ha MPAKTUUECKHX 3aHATHAX.




HurepakrusHas dopma
MPOBEACHMS 3aHATHI

Jlexums-auckyceuns,
nekuug-0ecena

Jlexumst «oGpaTHOM cBs3M», Npeanonaraioas
00CYIICHHE CNOPHBLIX BOMPOCOB,
BO3ZHUKAIOIWMX NPK W3JI0KEHUW MaTeprana B
ay AMTOPHH.

Berpeun ¢ npencrasuresisimu npodGuibHbix
KOMTMAHUH, MOCELIEHUE CTICHUANU3UPOBAHHBLIX
BbLICTABOK.

Jucranuuonnoe odyuenie

CamocrosTeinas pabora,
Kypcoeas pabora

CamocTosTes1bHO n3ydeHue 00yUatoMMuCs
yueOHOro marepuana B IMCTaHLHOHHOM
pexxume Ha noprane http://do.sibstrin.ru/,
CAMOKOHTPO/b OCBOCHHS MaTepualia ¢
HCTIOIL30BAHMEM TECTOBOH Oa3bl noprana
AUCTAHUMOHHOTO O0YUCHMS, KOHCYILTALMM 110
BBITOJIHEHHIO NIPAKTHUYCCKHX 3aJaHui 1
KYPCOBOMY NPOEKTHPOBaHMIO B on-line
perume.

o
2



6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE

Tabnuua 6.1 — MartepuanbHo-Texnnueckoe ofeceyene AMCLUMIIHb]

Haumenoranue cneuuaisisix™®
NOMEILEHUH W NIOMELUEHMI 115
CaMOCTOATENBHON PaboThi

Ocnapienune ClieUMabHBIX NOMEICHMI W HIOMELLEHWH U1 CAMOCTOATENbHOM
paboTw

1

2

3aanue 1abopaTopHOro Kopriyca
no yn.Typreuesa, 159, 364 ay.
(Jlekuun)

Yuebnast ayiMTopust s NPOBCACHUS 3aHATHH IEKLIMOHHOIO THNA, 3aHATHI
CEMUHAPCKOTO THIA, KYPCOBOIO MPOEKTUPOBAHMS (BBINOJHEHNS KYPCOBBIX
paboT), rpyNnoBbIX U UHAMBHAYILHBIX KOHCYILTaLM, TEKYLUEro KOHTPOIs
W NPOMEKYTOUHOM aTTecTaumHm.

Ob0utee konuuecTso mecr: 200

3nanue n1abopaTopHOro Kopiyca
no yn. Typrenesa, 159, 365 ayn.

(JIaboparopusie, Konrposnbhas,

3auer, Dk3amen, [pakruueckue,
CPC)

Yuebunas ayquropus s NPOBCACHMS 3aHATHH CEMUHAPCKOTO THIIA,
IPYHIIOBBIX W WHAMBHAYANbHBIX KOHCYJIBTALMHA, TEKYILETO KOHTPOIS 1
MPOMEICYTOHHOM aTTecTalnm

Jlaboparoprbie KOMIIEKChI: YK 110 Kypey Xumun 1 mir.;Q60pyaoBaHue s
yuebHoro npouecca: jjocka ayauropuas | wr.;MeGenb: wkad 4 wr., cTonbl
IS wr.;JlaGoparoproe obopynosanue: pasnoe 1w,

OQ0wee konuuecteo Mect: 30

3aanue n1aboparopHOro KopIyca
no yir. Typrenesa, 159, 366 aya.
(JlabopaTopHbie)

Yuebnas ay auropus s NPOBEACHHUA 3aHATHH CEMUHAPCKOrO THMA,
FPYHNOBLIX ¥ HHAWBHYAIbHBIX KOHCYJIbTALMHI, TEKYLIEro KOHTPOS 1
NPOMEXYTOUHON aTrecTaluun

JlaGopatoprbie xOMIIEKChI: Yk 10 Kypey Xumuu 7 wr.;060pynoBaHue 1uis
yuebHoro npouecea: ocka ayaurophas 2 urr.;Mebenb: mkad 5 wr., cTonbl
30 wrr..JlaGopatophoe obopyaosanme: paznoe 1 wit., Mmewanka 2 wr.
Obuiee kosmuectso mect: 30

3aanue n1aboparopHOro Kopnyca
no ya.Typreuesa, 159, 371 ayj.
(JIaGoparophbic)

Yuebnas ayauropus JUisl IPOBEICHUS 3aHATUI CEMHHAPCKOTO THUNA,
FPYHIOBLIX ¥ MHAMBUAYAILHBIX KOHCYIbTAUMH, TEKYLLEro KOHTPONs 1
NPOMEIKY TOUHON aTTecTalmm

JlaGoparophble koMMIeKebl: yiiK 110 Kypey xumuu | wr.;M3mepurenshoe
obopynoparivie: TepMomeTp | ., nonomerpus | wr.;MeGesib: uikad 6 wr.,
naboparophas 4 wr., crosibi 20 wr., Tymba 22 wr.;JlaGoparoproe
obopyunosanue: pazioe | wt., Harpesarensnoe 06opyrosanue 2 wr.
O0uiee konuuecrso mecr: 30

3nanue nabopaTopHoro Kopnyca
no yn.Typrenepa, 159, 372 avj.
(JlaGoparophbic)

Yuebuas ay inropus JUtst POBEACHHMS 3aHATHI CEMUHAPCKOrO THIIA,
FPYNIOBLIX M MHAWBHAYANILHBIX KOHCYJIbTALMHA, TEKYLUEro KOHTPOS 1
NPOMEKYTOUHOH aTTecTalmu

JlaGoparopubie KOMIUIEKCHL: YK 110 Kypey xumuu | wr.:Mebesib:
Jsiaboparopias 8 urr., cronei 12 wr.;JlaGopatoproe o6opyopanmne:
HarpeBartesbLHoe 000pyaoBaHue | wir.

Obinee konmuecteo mect: 30

* Cﬂelll/laﬂlul'ible NMOMECLUCHMS — _Y'—IC()HHC AYJIHTOPUN JIJIst TIPOBEIACHKSE BAHSITUM JICKLIMOHHOIO THUNA, 3aHATHH
CEeMHHAPCKOro Tumna, Kypcopore HPOCKTHPOBAHWA (Bbll!(Ul!'lCHHC KYPCOBbLIX pElGOT), FPynnioBbIX U
UHIAUBUAYAJTbHbBIX l‘\'()l"!C_\/J'II)TﬂLlMI\;I, TEKYLLICTO KOHTPOMST U lll')OMC'}K)"FO‘-IlI()!:I ATTeCTalMM, a TaKk XKe NOMELUEHUS 11

CaMOCTOSTENLHON PaboThi

ABTOp-pazpaboTumk (Bemyumii exTop)

H.B.1JansHesa
YO

—

(fincn)
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