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1. MACTIOPT PABOYEH MPOIPAMMBI JMCLHUIIJIMHBI
Tabauua 1.1 OcHoBanue [uis peanu3aimmy JUCHMIIHHBI

KO):[ HarnpapJjeHus I'IO}.'I,I‘O'I‘OBKH/ CricumnajibHoCcTH

08.03.01

Han PaBJICHUE TIOATOTOBK u/ CINCUHAJILHOCTD

Crpourenserso

VYposeHb 0bpazosaHus

bakanappuar

['on pazpaborku/obHoBIICHMS

2021

Tabnuua 1.2 CTpykTypa AMCUMIIMHDLI B COOTBETCTBMM C yUEOHBIM MJIAHOM

Bunel yuebHol pabotel, BKIIOUAs caMOCTOSTENBLHYIO paboTy

dopma 0byueHus:

00yUalOLUMXCS U TPYAOEMKOCTh AMCLIMILITAH ouHas OYHO-3a0uHast 3a04Has
TpynoemMKoCTb AUCUMIIIMHDI 3AUCTHLIX CAUHMIL 5
AKAJICMHYRCKUX
llﬂCi)B e
KonrakrHas pabora, |Ayaurophas JIeKUHY 32
Hac NPakTHYECKKEe 2
BAUATHS
nabopaTtopHbii )3
NPaKTHKYM
BreaynuropHas
CamoctosrensHas padboTa, vac 98
Tabnuua 1.3 Dopmbl KOHTPOJIS AMCUMTIUHDI
Cemectp Popma obyueHus:
u (popma KOHTPOIIS ouHas OYHO-3a0uHast 3a04Has
MIEPUOALI KOHTPOJIS 1.2 cem
9K3aMmeH (bl) | cem
3a4€T (bl) 2 cem

KypcoBas pabora

KYpPCOBOW NMpOoeKT

WHOMBUAYAJIbHOE 3a/1aHKe (KOHTPOsbHas padora)

Tabmua 1.4 Buaw camocrostesibnoi pabors

Dopma o0yueHms

Bun camoctosTesibHOM paboThl Bua sausmus Tun nepuopa
ouHas OYHO-3a04Has | 3a0uHast
Teopernueckoe
IMonroroBka K JeKUMsIM Jlexkumu o
o0yueHune 32
IlonroroBka k NpakTHYECKUM Teopernueckoe
Ipaxruueckue - #
3aHATHAM obyucHue 22
[Tonroroska k saboparopHoi . Teoperuueckoe
JlaGopartophsic
¢ YUCH 2
abore o0yueHue 28
Boinonueune koHTpOIILHOIM Teoperuueckoe
Kowrponsuas _
paboThbi o0yueHme 13
IK3aMEHALMOHH
IToaroroBska k 3auery 3auer -
bIC CECCHH 2
DK3aMEHALMOHH
IloaroroBka k dK3amery DK3ameH
bIC CECCHHU |
Hroro 98

i



2. HEJIb OCBOEHUS JMCHUNIUMHDBI

2.1. IMeapb u 3axaum OCBOCHHS AHCI M ILIH K]

NOJIy4YCHUe q)yH}laMCHTaII bHOT'O W NPUKIIAJHOTIO XHMHUYCCKOIO 06[)2130BZIHI/I$1 B XO/I€ NOAIrOTOBKH 6al{ﬂﬂaBp0B no
HarpapJI€HHIO ((CTpOl/lTCJ"II)CTBO» W €ro JlansHeinice HernonbL30BaHKue B IIZ]yLIHOH 4] ﬂpaKTl/lLICCI(()ﬁ JACATC/IBHOCTH.

33.,[(3.'—!1/1 OCBOCHUSA JUCLMITITUHDI:

1. CO3aHUE XUMUYECKOI'O MbILLICHUSI, 3HAHME W NPUMCHCHUC 3aKOHOB XUMUWU 1151 PCLUCHMS 3aaa4 CTpOHTCﬂbHOﬁ

TEXHOJIOTUH HAa COBPEMEHHOM YPOBHEC.

[Iporpamma cocraenena B cooTseTcTBMM ¢ TpeGoRaHIMU DeePalbHOTO TOCYIaPCTBEHHONO 00Paz0BATENLHOIO
cTaHzapra Bbiciiero o0pazoBanus 1o HanpaBieHWo MOArOTOBKH / cneunanbHocTi CTPOUTENbCTBO.

IIporpamma cocrapnena ¢ yuérom pekomMeH QLM IIPUMEPHOI OCHOBHOM 0OpPa30BaTENbHOM POrpaMMbl BHICLIETO
00pazoBaHus N0 HANPABICHHMIO NOArOTOBKH/CriCLUaNbHOCTH CTPOUTENLCTBO YTBEPIKASHHOM 28.05.2021 .

2.2. Jlepeuennb WIaNBPYeMbIX PE3yILTATOB 0GYUCHHS N0 AHCHHIINEE (MOYJII0), COOTHECEHHBIX ¢
NIAHHPYEMBIMH PE3YALTATAMH OCBOCHHS 00PA30BATE/IHLHON POIPAMMbI

Tabnuua 2.1 [lepeucHnb m1aHupyemMbIX pe3ysibTaTos 00yUYeHHS M0 AUCLHITMHE

Kon v HaumeHoBanmne komnereHumm
(pe3ynbrar ocBoeHust)

Koa u nanmenosarue UHAUKATOpa J0CTUHIKEHUS KOMITETEHUW K

OIIK-1. CnocobGeu petuars 3anaum
npodecCHOHaNbHON AESATENILHOCTH Ha
OCHOBE MCMONb30BaHHS TEOPETHUECKUX
Y IPAKTUYECKUX OCHOB €CTECTBEHHBIX H
TEXHUYECKHMX HAYK, a TAKKE
MaTeMaTHueCcKoro arnapara

OIK-1.1. 3naeT 0CHOBbI €CTCCTBEHHBIX M TEXHUYECKHX HAYK, & TAKKE
MATEMATHHECKOTO annapara Ajs peweHus 3aad npodeccuoHalibHOM
JICATeNILHOCTH

OIIK-1. Cnocoben petuars 3aaauu
Npo(pecCHOHANBLHON ACHTEIILHOCTH Ha
OCHOBE MCMOJILZOBAHUS TEOPETHUECKHX
U NIPAKTHUYECKUX OCHOB €CTCCTBEHHBIX
TEXHUUECKHUX HAYK, & TAKKE
MaTeMaTHYECKOro arnrapara

OIK-1.2. Mcnionb3yet 0a30BbI€ 3aKOHbI €CTECTBEHHBIX M TEXHHUUECKUX
HAYK, JUIsl PELUCHUS MHIKEHEPHBIX 3a1a4 NPOPecCHOHANBLHOMN !
JEATCHLHOCTY B 00NIACTH CTPOUTENLCTBA !

OIIK-1. Cnocoben pewars 3anavu
npodeCCHOHATLHON ACITENBHOCTH HA
OCHOBE MCMO/b30BAHMS TEOPETUUCCKHMX
U PAKTHYECKUX OCHOB €CTECTBEHHbBIX M
TEXHUUECKHX HayK, a TaKKe
MaTeMaTHYeCcKoro anmnapara

OLIK-1.3. Ilpumensier maremarnieckuii annapar ais pelienus 3anau
NpodeccHoHanbHON ACITCILHOCTH

Tabnuua 2.2 — Inanupyembie pe3yanraThl OCBOCHHS AMCUMIUIMHBI 00Pa30BATEAbHO nporpammbi

KOI[ W HAUMEHOBAHUC MH/IMKATOPa
JAOCTHIKEHHS KOMNETCHLIUMH

Hanmenoranne noxasarens oueHusanus (pesyasrara o0yueHHs rno
JUCLMIIIMHEE)

1

2

OIIK-1.1. 3HaeT OCHOBLI ECTECTBEHHbBIX
U TEXHUYECKMX HAYK, a TAKKE
MaTreMaTHuecKoro anriapara s
peleHus 3aaa4 npodeccHonanbHoMN
JEeATENbHOCTH

3naer: ONK-1.1. OcHOBbI €CTECTBEHHDIX W TEXHUUYECKHX HaYK, & TAKIKE
MaTeMaTHYCCKOro annapara [yist peuieHus 3aaa4 npodeccuonaibHoM
JCSTENLHOCTH

Ymeer: OTIK-1.1. Onpenensth XapakTepucTHKN XUMHUYECKUX 1
huznuecknX npoueccos (SBNCHMIA), XapakTepHbIX Ul 00bEKTOR ‘
BPOPECCHOHAILHON ACITCALHOCTH HA OCHOBE HKCIEPUMEHTAIbHbIX E
HCCIIOOBAHNH, NIPCACTABAATL 6a30BbIE /U1 NPOPECCHOHANLHON cephl
(pusMuEcKue NPOLECCHI U SIBJICHMS B BUAE MATEMATHHECKOTO(MX)
ypasHeHusi(i)

Mmeet naspikn: ONK-1.1. Petienust nikeHepHbIX 3a1a4 ¢ NOMOLLbIO
3AKOHOB CCTECTBCHHBIX M TOYHBIX HAYK, MATEMaTHUYECKOrO arnapara

()



OI1K-1.2. hUcnonbsyer 6a308bI€ 3aKOHbI
€CTECTBEHHbIX M TEXHUUCCKUX HAYK, st
peLIeHMs MHIKSHEPHbIX 3a/1au
npo(eCcCHOHANBHON ICATENLHOCTH B
001aCTH CTPOUTENBCTBA

3naer: OFK-1.2. Meroauky onpeaesieHnus XapakTepucTHK QU3H4ecKoro
fipouecca (SBACHU ), XapaKTepHOro /s 00bEKTOB NPOPECCHOHATbHOM
NEATENHLHOCTH, HA OCHOBE TEOPETHUECKOTO U HKCMEPUMEHTAILHOTO
HCCJIEIOBAHKN. MATCMATHYECKONO MOJIENIUPOBAHMSI

Ymeer: OIK-1.2. Ocyuiecteants BuiOOp 6a30BbIX PUINUECKHX U
XUMMHECKUX 3aKOHOB /U1 PCLICHUS 3a/1a4 TTPO(eCCHOHALHOMN
JCSTCILHOCTH

Umeer naspikn: OTK-1.2. Knacendukaunu duznuecknx v XumMuueckmx
1HPOUECCOB, NMPOTEKAIOLLMX HA 00beKTE NPOecCHOHANLHOM
JESTENLHOCTH

OIIK-1.3. [Ipumensier maremaruieckuii
anmapar Ais pelueHus 3aiay
npodeccCHOHANbHON AeSTENbHOCTH

3naer: ONK-1.3. TpuHUmMNbI IPUMEHEHHMS MaTeMaTHUYECKOro anmnapara
JUIS petienus 3aaa4 npodeccHoHalibHON ASATENBHOCTH

Ymeer: ONK-1.3. Tpeacrapiats 6azoBbie s npoPeccHoranbHON
cepbl PUBHUECKHE MPOLECCH! M SIBJICHHUS B BUIE MATEMATHUYECKUX
ypaBHeHWH

Mmeer nappikyu: ONK-1.3. Pelienus nHKEHEPHO-reOMeTPpHUECKUX 3a/1ay
rpadguueckumu cnocobamu

Mudopmaius o BLISBACHHHU PE3YIIBTATOB OCBOCHNS JAMCLIMIUIMHBIL [PpeacTasnena 8 MOHIE OUEHOUHBIX CPENCTB NO
aucuunaune. lacnopr ®OC npencraresnied B paspene 4 PITJL

[Tpumeuanue: POC pazpabarbvizacrtes kak npuiomkenue k PT1T B coorBererenu ¢ INonoxkenuem o ®OC,
YTBEPXKACHHBIM JIOKAJIbHLIM HOPMATUBHBIM AKTOM.



3.1.

3. COIJEPKAHUE AUCLHUTNJINHBI

Tembl yuebnoii Aucuunmmnbl (IEKUMOHIBLIC 3AHATHN)

Tabnuua 3.1 Tembl JEKLHUOHHBIX 3aHITHI

Kosuuectso uacos no gpopmam

o0yuenus
Haunmenosauune KonT. pab Cam. pab
No /i paznena Tema u conepxkanue JeKUHOHHOIO § §
JUCLIMTUTHHbBI JAHS-THS 5 T
(Mo-aysis) g 3 g s
Z g & E ik =
= || §|F|E 2
] o] ™ e} e} 3]
1 2 3 4 5 6 7 8 9
Hepran rpymna ounas Gpopma (1 cemecip)
nepuoia
aTrecTauuu ;‘
(3x3amen) ‘;‘
1| OcHoBHbIE noHsTHS |OCHOBHBLIC 3AKOHBI 1 MOHATHS XUMHH. 2 2 x
1 3aKOHbI XUMHH. DkpUBASICHT. XUMUUeCcKUe GpOpMbl ;
OKBUBAJICHT. CYLUECTBOBAHMS MATEPHUH, XUMHUYECKUE 5
peakumu. Dopmynisubie earnibl (PE)
BeuecTra. Kosmuecrso seutecrsa.
MonsipHas macca 2JiemeHTa, BEIecTna,
MOJISIPHBIA 00beM razoofpasHoro
peutecTra. CTeneHb OKUCHCHMUS.
DkBUBAJICHT Bettiectsa. Hucno
akpuBasieHTHOCTH {Z(B)). Onpenenienue
Z(B) B peakumsnx oOmena,
2 | Xumuueckas 1-# 3aKkoH TepMOAHHAMKMKY. 2 1
TEPMOAUHAMUKA. Tepmoxumua llpeamer xumiuueckoi
TepMojgrHamMmuKh. TepmoguHamuueckast
cUCTEMa, OKPYKatOIash Cpeaa, XapaKrep
B3aMMOACHCTBUSI MENKY HUMU.
CoCTOSIHUE CHCTEMBbL, HTAPaMETPbl
CO-CTOSIHMA. DYHKIMH COCTOSAHUS.
BuyTpeuuss sHepris. 5
Tepmonnpamuuecknii npoiece. GyHkumum '
npouecca. Teruiora. Pabora. Tlepspiii ;
3aKOH TEPMOJIMHAMMKH JUIst
M30JIMPO-BAHHBIX M 3aKPbITLIX CHCTEM.
Duranbnus cuctembl. [Ipumerern
3 | Xumuueckas 2-i 3aKOH TCPMOJMHAMUKH. 2 ]
TEPMOAMHAMMKA. Ourponus.Heobparumbie n 0bparumbie

npouecenl. Makpo- ¥ MUKPOCOCTOSIHUS
cucrempl. Tepmojnnamuteckas
BEPOSATHOCTL COCTOSHUSI CHCTEMbI.
Ypasuenue bonbumana. DHTporus — mepa
HEYNOPSIOUCHHOCTH COCTOAHUS CHCTEMbI.
BTopoit 3aKoH TepMOAHHAMUKY.

H arnpapjacHHOCTL XUMHYCCKUX TIPOLECCOB.

®Paszopble pasHoBecus. Tperui 3akoH
TepMoMHaMuKK. CraraaprHas YHTPOIIUS.
Pacuer wsmenenus surponum




Xumuueckasl
KMHETHKA.
XUMUUECKOE
paBHOBECHE.
Karasnus.

Xumunueckas kunetuxa.flpocroie n
CNOXKHbIC peakuuu. TloHsTrne MexaHusma
peakuun. CKOPOCTL XUMHYECKOH
peaxumu: (PaKTOPbi, BAKSHOIIME Ha
CKOPOCTL. 3aKoH ACHCTBYIOIMX Mace.
Kureruueckue ypastenus. Koucranra
CKOPOCTH; (PaKTOPDI, BAMSIOUIKEC HA HEE.
3aBHCUMOCTb CKOPOCTH XHMHYECKOH
peakuuu Ot Temneparypst. [lpasuno
Baur-I'odypa. Ypaeuenue Appenuyca;
IHEPrus akTUBaLMK, aKTHBUPOBAHHbIH
KOMIIJIEKC, K

(o)

]

Xumuueckast
KMHETHKA.
Xumuueckoe
paBHOBECHE.
Karanus.

Xumuueckoe
pasuosecue.Karanus.Karanuruueckue
cucrembl. [OMOreHHbii, reTeporeHHbli
karanus. Karanuszarop. Cyth neidcTBUs
Karajinzaropa. XMMHUECKOEe paBHOBECHE,
YCJIOBHE XMMHUECKOTO pABHORECHS. 3aKOH
AEHCTBYIOLMX MAce s 00PaTUMOro
npouecca. KoHcTanTa XHMUUECKOro
paBHOBECHs! JUisi FOMOTCHHOMN U
FETEepoOreHHoOn peariuii; paxropol,
pusitowre na Hee. CmeiieHme
XHUMHUeCKoro pasHosecus. punuun
Jle-1larens

PacTBopbi.

Konuenrpaumnn. duccounanms.Odwas
XAPAKTEPUCTUKA PACTBOPOR.
PacTeopuTesin, pacTBOPEHHOC BELIECTRO.
Knaccu-Qukaius pacteopos.
PacTBOpUMOCTL TBEP/IbIX BELLECTB,
KMAKOCTEH, razos. Crnocolbl BbIpaxeHus
COCTaBa PACTBOPOR: MACCOBAs 101,
MOJISIpHAst J10Jisl, MOJsIpHAas]
KOHUEHTPa-LMsl, MOJISPHASE KOHLGHTPALKS
IKBUBAJICHTOB, MOJISUTHHAS KOHIIEHTPALIMS.
3aKoH IKBU-BAJICHTOR It PACTBOPOB.
Teopus oOpazosaHus p

8]

PactBopbl.

Ulkana pH. Pacuer peakimm
cpenbl.Monnoe npouseencHue BONbI.
BoaopoiHblit v rupoKCHIILHBIN
nokazarenu. [Hkasna pH. Pacuer pH
pacTBOPOB CHIILHLIX M CIIA0BIX KUCAOT U
ocHoBauui. KucinorHo-ocHopHbie
uaaukaropul. I'maponus coneit. dakrops!,
BJIMSTIOLLME HA THApoan3. L uaponns conei
M0 KaTUOMY, 110 AHUOHY, NOJHbLIN
FHAPONU3.

S

PactBopbl.

KosumiratupHnie ceoiicra
pactBopos.Komnrarususie ceoficTpa
PacTBOPOB HEWNIEKTPONUTOR. 3akoH Payis
u ero creactTeus. OCMoc. 0CMOTHYECKOE
naenenue. 3axon Bawr-T'oda.
KosuivrarusHoie ceoiicTea pac-rBopos
AEKTPONUTOR. M30oTonnucckuii
KOdPpPrLHEHT.

8]




DNEKTPOXUMHUYECKHUE
NpoLEcChl.

Ionarue rmexrpona. YpapcHue
HepHeTa. DaekTpoXxumMuueckue CHCTeMbl.
OCoOEHHOCTH MNCKTPOXUMUUCCKUX
npotieccos. Monuo-merannuueckulii
MEeKTPO. BOBHHKHOBEHUC ABOMHOIO
MICKTPHUCCKOTO CIOS Ha FPaHuLEe
ANEKTPOI-INEKTPONUT. PaBHOBECHbIH
MEKTPOAHDIH NoTeHUMan. Ypasuenue
Hepucra. lasobie aierpoist.
Bopoponusiit anexrpon. Kucnopoanbii
amekrpoa CTanaapTHbIH HICKTPOAHDBIA
MOTEHLMAN. DNEKTPOXMMHUUECCKUH Psijy|
Harpsi

o

o

ONEeKTPOXUMHUUECKHE
NpoLiEcChl.

I"anbBanmnueckuii Miement. Pacuer
OIC.TanbBaHUUCCKUE 2EMEHT. DIECMEHT
Hanuans-Skoou. Karonuwsiéi npouecc,
aHOAHBLIM npoLece, ToKood paszyroas
peakuus. Cxema deKTPOXHMHUCCKOH
uerin. TepmojHaMuKa rajibBaHUUECKOro
anemenTa. 2JIC ransLBaHuuecKoro
ANeMEeHTa.

1

—_—

DNEeKTPOXMMUUECKHE
Npouecchl.

Kopposust merannos.Kopposus metamuios.
Xumuueckas Kopposus.
DIEKTPOXUMHUUECKAS KOPPO3UsS METAILIOR
M yeioBus ee rniporekanus. Cxema KI™D.
KaroaHblii u aHoHbHi 1ipoLecesl.
Oxucinurenu-genonsipusaropsl. Yeiaosus
NPOTEKAK S KOPPO3UHM METAILIOB C
KHCJIOPOAHON M BOJOPOAHON
Jenonapusauument. 3alnra MeTauioB OT
Kopposuu. Jlerupopauue. 3aluTHbIC
NOKPLITUA: HEMETAIUIECKHE,
METAITHYECKHUE (AHOJHbIC,

UTOrO
IlepBast rpynna
nepuoaa
arrecTanuu
(3x3amen)

Bropast rpynna
nepHoia
arrecTaumu (3a4er)

ounast popma (2 cemecTp)

—_—

KecTrocTh BOAbI

KecerkocTh BOibl. Bujibl 2KECTKOCTH.
VYmsiruenue o, Karnouurnsi,
annonuTLLOOWAs XapakTepuceTuka
NPUPOLHBLIX BOJL. KecTioCTs BOABI. Bujibi
aecTKoCTH: KapOouaruas, nexkapdonarnas.
EAMHALBE H3MEPEeHNs IKECTKOCTH.
Ymsiruenue Bojbl. MeToibl yMSrueHms!:
TEPMHUUECCKUN U PEarcHTHbLIC METOIbI
(M3BECTKOBAHMSL, CONOBO-U3BECTKOBDIMH,
docdarnpiit), JOCTOMHCTBA H HEAOCTATKY.
MeTo MOHHOTO 00OMEHA. MOHWTDI.
Karuouurnl, annonnrsi. Peakuum oomena
MOHOB Karuonura (an




Hducnepcubie
CUCTEMbI

HucnepcHble cucremsi, iaccupukauus,
nonyuerne. U3MKO-XUMHUYECKUE
CBOMCTBA JIMCIEPCHBIX CHCTEM.
[ToBepxHocTHAs HHEPIHSL, NOBEPXHOCTHOE
narsaceHue. Agcopbums. [AB.
Onruyeckue cBOUCTBA UCIIEPCHBIX
cucrem.Jlucrepeiibie cueTemb.
Oco0EHHOCTH BHICOKOIMCIICPCHBIX
cucrem. Knaccudmraums JiMcnepeHbix
CUCTEM M0 pazmMepam 4acTHLl AMCNECPCHOMI
(hasbl, 110 arperaTHOMY COCTOSIHUIO
AUCTIEPCHOM (a3bl U IMCNIEPCHOHHOM
Cpelbl, MO CTENSHK B3aUMOICHCTBHSI
4acTULL AMCNEPCHOH a3bl u
JUCTIEPCUOHHOM cpeibl. Fenu u 3001u.
MeTobl NONTYUCHUS JIMCTICPCHBLIX CUCTEM.
DUBHKO-XUMMUECKHE CBOMCTBA
JUCTIEPCHBIX CH

OCHOBbI XUMHHU
BSOKYLUMX BELLECTB.
CunukarHbie
CTPOMUTENbHLIC
Marepuasibl

OO0wme Pu3nKo-XMMHUCCKHE CBONWCTBA
BSOKYLIMX BELCCTB M UX KiaccH(pUKanms.
Bozaywmsic Bshyuipe seuiecrsa.
[uapaBnnueckue By Me BENIECTBA.
Kopposug OeToHa 1 METOJIbE 3aLUNThi OT
KOPPO3UH.DUBHKO-XUMHUCCKUE OCHOBD!
cTekN000pazHoro cocrosnus. Cuiimkarnoe
crekno. Curanmbi. Hpupontoe
cunuKarHoe chipbe. Kepamuueckue
marepuanbl. Kiacenuxaums u cnocoGul
nonydeHus. Kepammnueckue marepuaibl.
Orneynopusie marepuaiivl. O0LHe
(PU3HKO-XMMHUECKME CBOUCTBA BXKYLMX
BELLECTB M UX KilacCHprKaumsl.
Bozayurnbie BsokyMe Betecrsa.
BoszaywHas wigects. [uncosbie BKymue
Bl

Bricokomonekynspt
bl€ COCAMHEHUS B
CTPOMTENILCTBE

OCHOBHBIE TTOHATHSE XMMUY
BBLICOKOMOJIEKYJISI PHBIX COCAMHEHMI.
Crpykrypa n cBoicTBa noiumepos. Bub
MONUMEPOB, NMPHMCHICMbIX. B
crpontenibeTre. OCHOBHLIC NOHSTHS
XUMHH BBICOKOMOJICKYIISiPHBIX
coenunennii. Knaccufukanus, crpycrypa
u ceoicTsa nojiumepor. Crnocodn
MoJyUeHus noaumepos. Jlecrpykums
MOJUMEPOB, €€ OCHOBHBIC BHU/IbI.
[InacTmaccel. Bujibl nosumepos,
NPUMEHSIEMBIX B CTPOUTEILCTBE.
Mostmmepunie oGasku B GETOHLI.

HUTOro

Bropas rpynna
nepuoga
ATTeCTALUN (324€T)

16 16

HUroro

32 32

3.2. l'lpalc'chcxue H CEMHUMHMAPCKUC 3AHATHH I MX CouCpanmne

Tabauua 3.2 Tembl NPaKTHUCCKUX 3aBATHI

Haumenosanue

Konuuectso uacos 1o gopmam
o0yueHus

KouT. pab Cawm. pab




No i/ paziena Tema 1 coepuranme nPakTHIecKoro § §
JUCLIMITIUHbI 3AHSATHSA 5 5
(Mo-nynst) g s g 2
S i = s i =
15|85 |8 ¢
o} o] ] o o} ™
1 2 3 4 5 6 7 8 9
IlepBas rpyuna ounast gopma (1 cemecrp)
nepuoaa g
arrecTanum ﬁ
(3x3ameH) |
1| OcHoBHbie roHsTHsE |OCHOBHBIC 3aKOHbI H TIOHITHS XUMHHK, 2 2 |
1 3aKOHbI XUMHH. Knacepl HeopraHuueckux coemHenuii,
OKBHBAJICHT. HoMeHknarypa. CreneHb OKHCIICHHSL. :
OKMCIIN-TENLHO-BOCCTAHOBUTELHBIC
peakumn. Monsipnas macca. KosvuecTtso
BELICCTRA.
2| OcHoBHble noHsaTUs |DxBuBaient. opMyibLHas ¢MHULA. 2 2 ;
M 3aKOHbI XUMHHU. DKBUBAJICHT DJIEMCHTA B COCAMHEHUH, |
DKBHBAJICHT. DKBUBAJECHTbI COCIMHCHUIN Pa3IIMUHbIX
KJIacCOB. YHCI0 HIKBUBAJICHTHOCTH. i
OnpeliesieHne Yucsa 3KBHBATCHTHOCTH |
COCJMHEHMUS, YHACTRYIOUIETO B OOMEHHOM
W OKUCIHTENILHO-BOCCTAHOBHTELHON
peakumu. Konnuectso peuiectsa
IKBUBANCHTOB. ALAMTUBHOCTL MOJISIPHOM
MaccChl SKBUBANECHTOR. Pacuersl 1o 3akoHy
IKBUBAJICHTOB. §
3 [Xumunueckas TepMOAMHAMUUECKUE PACUCTDI. 2 2 E
TepMOIMHaAMUKa Onpepenerue Temiosbix dQdexron
peakumu. Pacuers: anransnmid |
00pa3oBAHMA BEUIECTE NPH M3BECTHOM
rergosom ahderre peakimu. Pacuer
M3MEHEHUS DHTPOTIHK B XOJC PEAKLIMK U 5
1npu (asoBbLIX NPCBPALLCHUSIX.
OnpepesnieHye HanpaBIeHHOCTH
XHMHUYECKMX NPOLIECCOB U BEPOSITHOCTH
NPOTEKAHKMSA XMMHUYCCKOH peaKiluy B |
3aBUCHMOCTH OT TEMIEPATYPbi. ;
41 Xumuueckas Xumuueckas KUHETHKA 1 PaBHOBECHE. 2 2
KMHETHKA. [Tpumenenue 3akoHa JICHCTBYIOIMX MACC
Xumuueckoe VIS PacyeTa CKOPOCTCH XUMHUECKUX
paBHOBECHE. peaKkuuii, TCKYLUX KOHLEHTPaUnH
pearcHToB M NPOAYKTOR. Pacuersl 1o
npapuny Baur-Todda. 3axkon
AEUCTBYIOLMX MACC JUIsl TOMOFEHHbBIX
FETEPOrEHHBIX PEaKIithl st COCTOSHMS ‘!
pasnosecus. pumencune npunimna
Jle-1arense ans onpeacncHus cMeleHus i
PaBHOBECUS MPU UIMEHCHHHW YCIIOBUH |
npouecca. Pacuer pasno
5 [PacTBOpbI Konuenrpaumn. Pacuers peaximu 2 2

cpefibl.PacueTil pazinunbix cnocobon
BLIPAKEHUS KOHUCHTPALKK PACTBOPOB.
Cocrapsienune ypapHenuii peakuuii
JIMCCOLHALIMH COCMHCHUH PA3IIMUHbBIX
KJIACCOB M ypaBHEHUN peakiui ruiposiusa
coltedl. Jlnccoumanms cunbHbix 1 citabpix
aIeKTponTeB. Pacuernt sestnumnnbl pH B
pacTBOPAX KMCHOT U OCHOBAHMIA.




ONEeKTPOXMMHUECKHE | DNCKTPOXUMHUYCCKHE HPOLIECCHI. 2 2
npouecchl DNEeKTPOAHBIH NMOTEHIIHAN
MOHHO-METAUTMUECKUX W F'A30BbIX
anexrponos. Ypasueune Hepucra. Pacuer
IJIC rasbBaHUHECKUX IEMEHTOB.
Cocrapnienue rajibBaHUYECKHX
DNE-MEHTOB W EKTPOAHBIX NMPOUECCOB.
Anexrpoxumuueckue [Kopposus meramior. Onpenenenue 2 2 |
MPOLECChI BO3MOKHOCTH NPOTCKAHMS KOPPO3UK ;
MeTrasia B 3ajaHHbIX yenosusx. CrnocoObl ’
3aUIMTBl METAUIOB OT KOPPO3HH. ,
UTOrO 14 14 E
Ilepras rpymnma i
nepuoaa ?
arTecTannyu
(3k3amen) i
Bropas rpynna ounas popma (2 cemecTp) |
nepuoia
arTecTalnmy (3a4er) |
Xumus Boapl HKecTKOCTb BOABLI M METOALI €€ 2 2 |
ycrpaneHus. XKecTrocTb Boabl. MeToabl
YMAr4eHHs BO/bL. PacueTsl aKecTKoCTH
BO/1bl, MACChI PACTBOPEHHBLIX COJICH B BOJE.
Pacuernbi Mace pearenTor, HEOOXOIMMbIX
TS yMardeHust Bo/ibl. KoyuokBryM rio
Teme «ZKecTKoCTb BOIbI K METO/ILI e¢
YCTPaHCHHS.
HucnepcHbie OnpejieneHue noporos Koarysistiluu 2 2 ;
CUCTEMbI ruapooOHBIX 30ei. Jducriepetbie
cucrembl. Knaccuduraums, Metobl |
noJjtyueHusi U cBoicrea. CTpoeHHe HacTmiy
auenepcHoid gazb ruipoBhoOHbIN 30iieH.
Cocrasiienne popmMyst MALECILI
ruapoGpoOHBIX 3051ei. YCTORUMBOCTL U
KOAryJsisiLius KOJUIOMIHBIX CHCTCM.
HucnepcHbie Onpenenenue Hoporos KoarysisLmm 2 2
CHCTEMbI ruapododHbIX 300ei.Onpenencuue
MOPOroB KOaryssiuuu rujipodhobHbix
30s1eH. Konnoksuym 1o teme
«/IncnepeHblie cHCTempiy.
OCHOBbI XMMUH XUMHS BSICYLUMX 2 2 J
BOKYUIMX BEILECTB.  {MarepuaiioB.Boszayiinbic Bkylime
CunukarHbie martepuabl. Chipbe. NMonyueHue 1
CTPOMUTENbHbIEC TBEPJECHHUE BO3BAYLIHON H2BECTH,
marepuasbl THICOBDBIX K MArHE3HAIbHBIX BSDKYILMX.
Pewenue 3anaq. Nuapasnunueckue
BSOKYLLME Mareprasibl. Chiphe, NOayUeHHUe |
U TBEPJEHHE MIHMHOBEMUCTORO W
MOPTAAHUEMCUTOR, I'MAPABIMUECKOM
ussecTu. Petuenue 3anau. Konnokeuym no
TEME (X UMM BKYLIMX MATCPUATIOBY.
UTOro 3 8
Bropas rpynna
nepuoaa
arrecTanMu (3auer)
Hroro 22 22 i

JlaGoparopuntii HPAKTHKYM H CI'0 COjeprannue



Tabnuua 3.3 Temb naboparopubix pador

KoauuecTBo uvacos ro ¢popmam

00y4eHus
Hanmenosanue Kowr. pab Cam. pab
Ne i/ pasiena Tema u conepKatme naboparopHoi § :.:
AWCLIMTITHHb padbOTHI T =
(MO-aysnist) § 3 S =
s | S| E|g| 9| E
SENE-NE R
o e} > o o &

1 2 3 4 5 6 7 8 9
IlepBas rpynna ounas gopma (1 cemecrp) i
nepuoaa |
arTecTauun |
(3K3amen)

1] OchoBHble noHsTHA  [OnpeesieHne CoACPKaHms 2 2 \
1 3aKOHbI XUMHH. KPUCTATW3ALMOHHON BO/IbI B
DKBHUBAJICHT. KpucTastoryapare kapbonara
HaTpus.OCBOCHHE NpriemMa B3BeIIUMBAHKS, |
METOJA KMCIOTHO-OCHOBHOI'O TUTPOBAHMSI. |
PacueTbl ¢ uecnonb3oBaHuem 3akoHa E
HKBUBAJICHTOR. |
2| OcHoBHble nousiTHs |OnpeencHue MospHOil Maccehl 2 2 E
M 3aKOHbI XUMHHK. DKBUBAJICHTOB MPOCTOIO BEUICCTRA. E
DKBUBAJICHT. DKCIEPUMEHTAILHOE OTIPEACICHUE r
MOJISIPHOM MACChl DKBUBAJICHTOB E
AMOMHHUST METO-JIOM BLITCCHEHMUS ;
BOAOPOAA U3 KHCHOTHI. [Ipumenenue f
3aKOHA DKBUBAJICHTOB B pacHeTax. E
3| Xumuueckas OnpeaeneHue SHTanbiuy pacTBOPEHUS 2 2 :
TEPMOJAMHAMMKA COJI. DKCTIEPUMEHTAJILHOE ONpeJe/icHUe ,
DHTANBLIMKM PACTBOPEHMS COTM METOIOM ;
KaJlOPUMETPUM. 3aKPSIUICHUC TTOHSITHS ?
DHTANILITUU. |
41 Xumunueckas Onpenenenue 3aBUCHMOCTH CKOPOCTH 2 2 -
KWHETHKA XUMHUECKOH peaKkilii OT KOHLEHTPALMK ;
peareHTOB. DKCNEPUMCHTANLHOEC
onpejesieHue 3aBUCHMOCTH
OTHOCHTEILHOM CKOPOCTH XUMHUYECKOH E
peakummn OT KOHLEHTPALMK PEareHTOR.
5| Xumuueckas OnpeneneHue 3aBUCHMOCTH CKOPOCTH 2 2
KHHETHKA peakuuu OT TeMneparypbl.
DKenepuMeHTaNbHOE ONpe/ie/icHUe
3aBUCHUMOCTH CKOPOCTH PEaKkumm oT
Temrieparypil. Hpumenenne npasuna
Baur-iodda pns pacuera cropocru z
peakiyy B 3aBUCHMOCTH OT TEMITEPaTypbl. '
6 |Xumuueckoe CmeuteHne XUMHHECKOro PaBHOBECHS!. 2 2 L
paBHOBECHE DKCHEPUMEHTAILHOE CMELCHUE :
XHUMHUUYECKOTO PaBHOBECHS T1pH ’
M3MEHEHWH PABHOBEC-HbIX KOHLEHTPALIMHI ‘
peareHToB ¥ npoayiros. lpumenenue z
npuHuunna Jle-1larcnbe qus onpenerenus é
HaNPaBJICHUS CMEIBEHUS XUMHUUYECKOTO
paBHOBECHS. ﬂ




7|PacTBopbi. [Tpuroropnenue 2 2
pactsopos.lipurororiicuue pacreopa
3aaHHON KOHUECHTPALMY 13
KOHLIEHTPUPOBAHHOTO PacTBoOpa.
OnpelieitieHue KOHLUCH FPALK KPENKOro
pacTBOpa € NOMOLLLIO aPEeOMETpa.
Pasbapnenue pacrzopoe.
8 |PacTeopbI. Oupejeliene MOISPHONR Macchl 2 2
IKBUBATICHTOR CIIOMKHOTO
BeulecTBa.OnpeaencHue MOIsPHON Macehl
HKBUBAJIEHTOR HEW3BCCTHOM KUCIIOTbI
MeToloM THTpOoBaHug. Pacuer ¢ i
MCMOJIL30BAHWEM 3aKOHA SKBUBAJICHTOR. {
9 |PacTeopbl. Onpepenenne pH pacTBopos ¢ nomMouibio 2 2
uuaukaropor.Onpeenenue pH pacrsopos v
KMCIIOT M OCHOBAHKH € NOMOLILIO 5
paziuuHbiX HHAUKATOPOB. CpaBHe-Hue |
NOAYYEHHbBIX BEJIMUKH C PACUETHLIMH.
10 |Onexrpoxumuueckue |Kopposus merannos. Habmonenue 2 2
NpOoLIECCHhl. MPOLIECCOB KOPPOIMH METAILJIOB B
3aBUCUMMOCTH OT PazIMUHbBIX YCNOBHUI
HaXOKACHUA. AKTUBALNS KOPPO3HH.
3alMTHBIC MCTAIUIHUYCCKUE NOKPLITHS.
Cocrassierue KOppo3HOHHBLIX HNEMEHTOR U
DAEKTPOIHBIX MPOLIECCOB.
HUTOTIoO 20 20
IlepBasi rpynna
nepuoxa
aTTecTannn
(3K3amen)
Bropasi rpynna ounasn gopma (2 cemeeTp)
nepuoga
arrecranuu (3a4er)
1 |OCHOBBI XHMHH CuvaTHbIM MOJYL JKHAKOPO CTEKJIA. 2 2
BSKYLIMX BEWECTB. |MeToaoM KMCIIOTHO-OCHOBHOIO ﬁ
CunukarHbie TUTPOBAHMSI ONPEACAOT CHITMKATHDBIH !
CTPOUTEIIbHbBIC MOZY/Ib JKMAKOTO CTEKNA. "
marepHuabl
2 |Xumus BOAbI Onpenenenne xecTkocTr Bojbl. Metogom | 2 2
TPUJOHOMETPHUYECKOIO THTPOBAHUSA
onpeaessercs o0uas M}ECTKOCTb BOJIbI.
MeTo10M KMCIIOTHO-0CHOBHOMO
TUTPOBAHKS ONpelCiseTcs KapdoHarHas
KECTKOCTb BOJbI. i
3| ducnepcubie AncopOuus YKCYCHOH KHCIOTbI Ha YIvIe. 2 2 5
CHCTEMBI [Mposoaures onpeaenerre aacopoOLmu ‘
YKCYCHOM KMCIOTHI Ha aKTHUBUPOBAHHOM
yriie. Onpeiensercs AnHaMuueckas
EMKOCTb.
410OcHOBbI XUMUHH Onpenenenye coacpmanms OKCHi10B 2 2
BSOKYLUMX BELIECTB.  |KaJlbLMA ¥ Markus 3 mene. Onpenensiercs
CunukarHbie CYyMMapHoe cojiepranune kapooHaToB
CTPOUTENbHbBIEC Kallblst M Martus B mejie.
marepuaitbl
HUTOTIo 8 8
Bropast rpynna
nepHoia

arrecranguu (3a4uer)

(3]



Hroro

| 28

3.4. Kypcosoii npoexTt (patora) i €ro xapakrepueTHKa

He

NpenyCMOTPEHO.

3.5. I/IHZIHBI’H]yaJILHOC 3aJaHMe M €0 XapaKTepHCcTHKa

Tabnuua 3.5 TeMbl HHAMBHAYATILHBIX 3aaHKHH

Konunuecreo uacos no popmam

00yueHus!
Kour. pad Cam. pab
Ne ni/n Tema MHARBUIYANIBLHOTO 3a/jaHus § §
o T
S|z |2 | 8| = | %
2|2 | 8|88 | ¢
1 2 3 4 5 5 6 7
IlepBas rpynna nepuojia arrecTanum (FK3aMer) - OuHas
dopma (1 cemectp)
| {MupuBuayansHoe 3ananue "XumMuyeckas TepMoAMHaAMKKA. 7
Xumunueckas kuneTuka'. bosee noinoe noHUMaHue 3akoHOB
XUMHYECKOH TEPMOAUHAMUKN MU KMHETHKH, MOAYUEHUE HABLIKOB
B pacueTe TEerioBbiX APPEKTOB, ONpeeNeHUH HANPaBICHHOCTH
XMMMYECKHX MPOLIECCOB, aHAJIM3E PeakiMOHHON criocoOHoCTH
BELLECTB, OMPEIAECIIEHUH CKOPOCTH PEaKLiMH, PACUETE KOHCTAHTbI
PaBHOBECHS, PABHOBECHBIX KOHLICHTPALXI PearcHTOB 1
NPOAYKTOB.
HUTOI'O 7
Ilepeasi rpynna mepuosa arrecvauns (PK3amMen)
Bropas rpynna mepuoga arrecranuu (3auer) - ounasi popma
(2 cemecrp)
11 Xumus BsoKyMx MaTepralioB. PelueHue npakTuucckmx 6
pacueTHbIX 3a1a4 10 TeMe "BsbKylume BetecTna’.
HUTOI'O 6
Bropast rpynna mepuoaa arrecranuu (3auer)
Hroro 13

d



4. BOUIABJEHME PESYJILTATOB OCBOEHMA AU CUMITIJINHBLE

4.1. Tlacnopr gonga ouenouupbIx cpeacts (POC) no auenvnimne
Tabnuua 4.1 - Macnopr dgonaa oueHounbix cpeicte (POC) No gucunninHe
Ne Haumenopanue - ; . e
FexHonorus Bujy arrecraunm Buabt 3ausTuil | popmupyembix
n/nm | OLUEHOYHOro CpeicTBa N,
KOMTIETSHLIUH
1 2 3 4 5 6
Hoknan, coobuenne | Tpaauumonnas Terywmni KOHTPOJIbL Jlexunu OTIK-1.1.,
obpazoparensHas OTIK-1.3.
TEXHOIOrUs

2 |Konnoxuym Tpaauunonuas Texyiuni KOHTPOIIL [Tpakruueckne  |OIK-1.1.,
obOpa3zoparesibHas OIIK-1.3.
TEXHONOTHSI

3 |KourponbHas padora |Tpaauumonuas Tekylmi KOHTPOJIL KouTposbhas, OIK-1.1.,
oOpazoBarelibHasi CPC Or@K-1.2.,
TEXHOIOTHS! OITK-1.3.

4 |Toprdonuo Mudopmaumonno-ko |Tekyuuii KOHTPOJIDL JlaGoparopusie  |OTK-1.1.,
MMYHUKAUMOHHas OIK-1.3.
oOpazoBarenbHas
TEXHOJIOTUS

5 |PaznoypoBHeBbIE Tpajuuuonnas Tekylmii KOHTPOIL CpPC OIK-1.1.,

3a4a4M W 3a/1aHus oOpazoparesibHas OlK-1.2.,
TEXHONOIUS OIK-1.3.

6 |[Tecr Hndopmatmonto-ko |Tekyuuid kourponn, — |CPC OIK-1.1.,
MMYHUKALHOHHAS O@K-1.2.,
oOpazosareibHas OrK-1.3.
TEXHOAOTUS

7 |Tpenaxep Mudopmaumonno-ko |Tekymumi konrpons  |[CPC OlK-1.1.,
MMYHHKaLMOHHas Ol6K-1.2.,
obpazoBarennias OT1K-1.3.
TEXHOJOT M3

8 |Ok3ameHaunoHHbIE TpaguumnonHas Ipomexyrounast 3auer, Ok3amen  |OTIK-1.1.,

OuneTsl obpasosaresniblias arrecraums OFIK-1.3.,
TEXHOJIOTHs OI1K-1.2.

4.2 Bonpoch! K YK3aMeny (3a4ery)

Meppas rpynna ne HOMA arrecTanuu ((K3ament) - ounast popma (1 cemecrp
|

1. ®opmyinbHbie eannuubl BeilecTra. Kosmuecrso peiuectsa. Monspras Macca seuecrsa. Monsphbiii 00bem
razoo0pazHoro BelecTra.

2. DKBUBAJIEHT BELWECTBA. DKBUBANECHTHOC YHCI0. DKBMBAJICHT BEWIECTBA. DKBUBANEHTHOE Ynco. KonuuecTso
BELUECTBA IKBUBAICHTOB. MosisipHas Macca YKeMBajIcHTOB.. MOJIipHbIH 00beM YKBUBAJICHTOB Ira3000pa3Horo
BELLECTBA.

3. llpeaMeT XMMHYECKON TEPMOIMHAMKKH

4. CTEIHLlapTHaﬂ DHTAJILIINSA 06P£l'30BaIll/lﬂ XUMUWYHCCKOIO COCHMHEHMS.

5. Tepmoannamuueckas cucrema. Okpysxkaioias cpesa. Bujst cHeTeM (H30MPOBAHHDIE, 3aKPBITHIE, OTKPLITHIE).

6. Cocrosinne cucrembt. TepmoauHammuueckme napameTphi

7. TepmoauHamuueckue npoueccenl (p=const, V= const, T= const, p,T= const, V,T= const).

8. OYHKLMM COCTOSIHUS CUCTEMDI, PYHKLIKM MpoLiecca

9. BHyTpeHHss 2Heprus

10. Ternora u pabora.

11. TlepBbI¥i 3aKOH TEPMOJMHAMMHKH.

12. TlepBblii 3aKOH TEPMOJMHAMUKY ISt PABIMUHBIN TPOLECCOB. DHTANBNMNA CUCTEMbI.

13. Tennoroii adpext peakumnu. 3axon I'ecca.



. Bropoii 3akoH TepMOAMHAMUKK

. .DHTpoMnHuA.

. I3meHenus aHTpornmu B H30MPOBAHHON 1 3aKpHITONH cucTeMax

. Ypasuenue bonpumatia.

. Tperuii 3akoH TepmonmHamuiy. CrapaaprHas 3HTPONUS.

. U3meHenue sHTpornnu B XHMUUECKOH peakiimu.

. DHeprus ['nb6ca. DHTanbimbiubii ¥ dHTPONMiHLIH (akTOpbI.

. .OHeprus ['nb6ca kak KpUTEpUii HANPaBNCHHOCTH XHMHYECKUX TPOLIECCOB.

. .BnusiHue remriepaTypbl Ha HANPABICHUE CAMOIIPOM3BONBLHOIO MpoLecca

. Pacuer surponuu ¢asosoro nepexona

. Ilpocrbie u cnoxHblie peakunn. MexaHn3m XUMUUCCKOH peakLmm.

. CkopocTb XumHueckoil peaxiimnu

. I3MeHeHre KoHUeHTpaLimit peareHTos 1 APOAYKTOR B XOAE PEaKiliu.

. DaKTOPbI, BAUAIOLME HA CKOPOCTh PEaKUUH.

. 3aBUCHMOCTDb CKOPOCTH PEAKLMK OT NPHPO/ibl PEArHPYIOLMX BELLECTB.

. Hopanok v monekynsipHocTs peakiiiu. [putiunss necoBnaaeHms.

. 'omorenHbie u reTeporeHtbIC peakumy.

. 3aKOH JIEUCTBYIOLMX MACC JUIs 4) FOMOTEeHHbBIX PeaKiinii; 6) reTeporeHHbIX peaKkLmii.
. 3aBUCHMOCTbL CKOPOCTH peakiuy ot Temneparypsi. Hpaewio Banr-Iodda. Ypasuenue Appenuyca.
. DHeprus akTuBaLmMu. M3mereHue 3HEePrum 1o KOOPAMHATE Peakiiny.
. 3aBUCMMOCTb CKOPOCTH peakiiuu ot temneparypsl. paswio Baur-I'opda. ¥Ypasuenne Appennyca.
. CrocoObl BLIpaXEHHs KOHLGHTPALUH PACTBOPOB

. Ilepepacuer konueHTpauuii.

. Ulxana pH. MonHoe nponssencHue BO/IbI.

. Pacuer peaxumm cpeabt pacTBOPOB KUCAOT W OCHOBAHMII.

. Junccounaums snekrponuTon.

. Crenenb auccoumanmu. Koncranra aucconpaimm,

. 3akoH pasdasnenus Ocrsanbia.

. Konnurarustibie cCBOHCTRE pACTBOPOB HEHTIEKTPOJIMTOB.

. Tonmxenue gasienus napa pacrsoprrend Haj pacTeopom. 3akon Payns.

. IloBbilieHne Temneparypbt KuneHus pacTsopa.

. Tlonwxkenune Temneparypni 3amep3anms pacTeopa.

. Ocmoc. Ocuoruueckoe nasienue. 3akon Baur-Fodda.

. Konnurarusueie ceoiictsa pactBopos aiekTposinros. M3oronmueckuii koaddpuumenr.
. DNEKTPOXUMUHECKUE CUCTEMbI M ITPOLIECChI.

. Monnomerannuueckuit anewrpon. ADC.

. 3HaK W BEJIMUMHA MOTCHIHAANIA WICKTPOAL.

. Bonopoanbiil anexrpos. Ypasuenus pasHosecus. Pacuer norenumaa.

. CTanpapTHLIN NOTEHLMAN METALIMUECKOrO MIEKTPOAA

. Pan Hanpsokeunii metannos

. YpaBHenue Hephcra.

. Kucnopounsiii anekrpon, ¥Ypasienus papnosecus. Pacuer norenuumana.

. FanbBanuueckuii anement. Cxema I, Driekrporsie peakiuyu.

. CBA3b 2NEKTPUUECKON 1 XHMUUCCKOM paboThi.

. DaekTpoaBvkyas cuna. Pacuer DJIC.

. DuiemenT Hanuoss-Skobu.

. Xumuyeckas Kopposzusi.

. DIEKTPOXMMHUYCCKAS KOPPO3Us.

. Katoauble v anosinbic npoeces kopposun. Cxema K[,

. 3al1MTa METAJUIOB OT KOPPO3UK (JISTMPOBAHNE METAILIOB).

. 3aluMTa METANIOB OT KOPPO3HHM (DNEKTPOXHMUHCCKAS RUUUTA - KATOAHAS, POTEKTOPHAs ).
. 3a1MTa METAINOB OT KOPPO3MHK (M3MEHEHUE CBONCTR KOPPOZUOHHOM Cpebi).
. 3alMTa METAIIOB OT KOPPO3UM (PALIHOHANLHOE KOHCTPYMPOBAHME M3ICNHIA).



67. AKTHBATOPbLI KOPPO3HH.

68. Ocpoenue npuema B3BCIIMBAHIA, METO/Ia KUCIOTHO-OCHOBHOIO TUTPOBAaHMs. PacueTsl ¢ HCMONB30BAHKEM
3aKOHA DKBMBAJICHTOB.

69. DKCnepUMEHTaNILHOE ONPE/IEICHHE MOJISPHON MacChl YKBMBAICHTOR AJIOMUHNS METO-HOM BbITECHEHMS
BOAOPO/IA U3 KUCHOTLI. [puMenenne 3aKona 2KBHBAICHTOR B pacueTax.

70. DKecnepuMEHTaILHOE ONPE/ICICHUE IHTAILITHK PACTBOPEHUS CONMM METO0M KalOPUMETPUH. 3aKpericHHe
MIOHATHS! HTAILIUMU.

71. DKenepuMeHTaIbHOE ONPEIEIICHUE 3aBUCUMOCTH OTHOCHTENILHONM CKOPOCTH XMMMUECKOH Peakiui oT
KOHLEHTPALMKU PearcHToR.

72. DKCNepUMEHTANIbHOE ONPE/IEIEHNE 3aBUCHMOCTH CKOPOCTH peakumn ot Temnepatypsl. IpuMenenne npasuna
Banr-T'odda ana pacuera ckopocT peakimy B 3aBUCUMOCTH OT TEMIICPATYPhi.

73. DKCNEPUMEHTAJILHOE CMELIEHNE XHMUUECCKOrO PABHOBECHS NP M3MEHEHMM PABHOBEC-HBIX KOHLGHTPALHIL
pearenTor v npoaykTos. [pumenenne npunumna Jle-Lilarenve ais onpenesienns HanpapieHus cMeLLeHHs
XMMHYECKOrO PaBHOBECHS!.

74. Knaccol HEOpraHnuecknx coeuuennii, Homennarypa. CTencHb OKHCICHUS.
Oxkuenm-TenbHO-BOCCTaHOBUTENbHbIE peakuun. Mostaphas macca. KonuuecTso BewecTsa.

75. @opMyJibHAS €ARHULA. DKBUBANCHT HICMEHTA B COCHMHCHUH, IKBUBAICHTbI COEMHCHUN PABTMUHBIX KJIACCOB.
Hucno sxkBupanenTHOCTU. ONpeneiieHne Yuca DKBUBAIICHTHOCTH COSMHEHUS, YHACTRYIOWEr0 B OOMEHHOM 1
OKHMCIIMTENIbHO-BOCCTAHOBHTEILHON peartuy. KoImMuecTBo BEWECTBa YKBUBAICHTOB. AJIMTUBHOCTbL MOJISIPHOM
MacChl 9KBUBAJICHTOB. PacueTbl 1o 3aKOHY IKBUBAJICHTOB.

76. Onpepenenne TennosbiX dGPerTon peakiuu. Pacuersl SHTANLNKNE 06Pa30BAHNS BELIECTB NPH U3BECTHOM
TenI0BoM d¢exre peakuuu. Pacuer usmeHeHus SHTPOIMK B XO/C PEAKLMM 1 TIPH (a30BbIX IPEBPAILCHHUAX.
Onpezenenne HanpaeeHHOCTH XHMHUECKHX TIPOLECCOB H BEPOATHOCTH NPOTEKAHMS XMMUUECKON PeakLiy B
3aBUCHMMOCTHU OT TEMIIECPaTypbl.

77. Tlpumenenue 3aKoHa JASHCTBYIOUMX MACC JUIS PAcUeTa CKOPOCTEH XHMUUECKNX PeakLuil, TEKYLIHX
KOHLEHTPALIMI PEareHToB U 1posykros. Pacuersl no npasuiy Banr-Iodda. 3akon nefcTBytommx mace s
TOMOTECHHBIX M FETEPOreHHbIX peakiiui s cocrosuuns pasHosecus. [pumenenue npunuuna Jle-larenbe s
OnpejieneHus CMELCHNS PABHOBCCHS NPU M3MEHEHMM YCIIOBUH ripouecca. Pacuer pasno.

78. Pacuerbl paziuiHbIX CNOCOOOR BbIPAICHET KOHUCHTPALMKM pacTBopos. COCTaBIEHHE ypaBHCHUH peaKLnii
ANUCCOLHALIMK COCMHEHHI PA3IIMIHBIX KIACCOE W YPABHEHHUI PeakLmii ruiposinsa coneii. Jluccoumnaums cuilbHbIX
U cnalbbiX 21eKTPonTOB. Pacuersl Beinyuib pl 8 pacTBOpax KMCIOT ¥ OCHOBAH M.

79. DNEKTPOAHBIH NIOTEHUMAT MOHHO-METAIIMUECKHX M Fa30BbIX MICKTPosoB. Ypasuenue Heprcra. Pacuer DJ1C
FajlbBAHUYECKUX EMEHTOB. COCTABICHHME FalbBAHHUCCKUX 2/1€-MEHTOB W 3JIEKTPO/IHbIX NPOLIECCOB.

80. Onpenesnenne BO3MOKHOCTH HPOTEKAHUS KOPPO3MM METAIA B 3alaHHbIX yCnoBusiX. CrocoObl 3aiuThl
METAJIIIOB OT KOPPO3MMU.

81. Bosiee noaHOE NOHUMAHKE 3aKOHOB XHUMHUCCKON TEPMOJIMHAMUKH W KMHETHKM, MOJIYYEHIUE HABBIKOB B pacuere
TEMIOBLIX 3PPEKTOB, ONPECACHNN HATPABICHHOCTH XMMHUECKUX TTPOLECCOB, AHANM3E PEAKLIMOHHOMN
CMOCOOHOCTH BELIECTR, ONPEACICHUM CKOPOCTH PCAKLMM, PACUETE KOHCTAHTLI PABHORECHS!, PABHOBECHDIX
KOHLEHTPAUMH PeareHTor n nPoayKTOB.

82. Ilpuroroenetive pacTBopa 3a1aHHOM KOHIEHTPALUMK W3 KOHLEHTPHPOBAHHOTO pacTeopa. OnpeneneHue
KOHLCHTPALIMK KPEMKOTO PacTBOpa ¢ HOMOLLIO apeomeTpa. Pazbasnenue pacTeopos.

83. DKCNepHMEHTANBLHOE ONPEAEIICHHE MOJISIPHON MAcChl HKBUBANCHTOR AIOMUHHS METO-I0M BbITECHEHMUS]
BOZIOPOJA U3 KMCIIOTHI. [Tpumenenne 3aKona HKBUBATICHTOB B pacueTax

84. Onpenenerne pH pacTeopoB KHCIOT i OCHOBANMIT € HOMOILBIO PA3IHYHLIX HHANKATOPOB. CpaBHe-HUe
MOJIYUEHHBIX BEMUUUH € PACUCTHRIMH,

85. HabmoaeHne npoueccos Kopposiu METALIOR B 3aBUCHMOCTH OT PA3IMUHBIX YCJIOBUH HAXOKACHHS.
AKTHBALMS KOPPO3HMU. 3alUTHbIC MCTALIHYECKHE NOKPLITHS. COCTaBICHHE KOPPOZHOHHBIX EMEHTOB 1
INEKTPOAHBIX IPOLIECCOR.

86. Uncno aKkBUBANEHTHOCTH.

87. Ilpumenere OCHOBHBIX 3aKOHOB XMMUH B KOJMYECTBEHHbBIX PACUETAX 110 YPABHCHUAM PeaKLMA.

88. TIpumeHenye 3aK0Ha YKBUBANICHTOB B TEPMOXMMHUECKHX PACCUETAX.

89. PaccueTsl ckopocteii peakuun 1 onpeaciieHie Gakropon BAHSIOLMX HA CKOPOCTb M CMEILEHHE XMMUUYECKOTO
paBHOBECHSI.

90. PaccueTnbl KOHUEHTPaUKHN PacTBOPOB.

91. DnekTpoxumMuuecKre pacuetbl 110 YPasHEHUAM Peakiiuii.

92. DNeKTPOXMMUUECKHE PACUCTDI 110 YPaBHEHUAM PCaKiyil.



93. IlpumeHeHne OCHOBHbBIX 3aKOHOB XMMUU B KOJMUECTBECHHBIX PACHETAX MO YPABHEHUIM PEakUMil.

94. IlpumeHeHHe 3aKOHOB TEPMOIMHAMUKH B TEPMOXMMHUUCCKHX PACCUETAX.

95. Paccuersl ckopocTeii peakumy 1 onpeesnciine (pakTopoB BIHSIIOUMX HA CKOPOCTb U CMELIEHHE XUMUUECKOTO
paBHOBECHSI.

Bropas rpynna mepuoaa arvecrauuu (3auer) - ounan Gopma (2 cemecrp), 3acunas popma (2 cemecrtp)
1. Buibl 2K€CTKOCTH BO/bL. EJIMHULIBI W3MEPEHIUS IKECTKOCTH.

2. Knaccuuiauus npupoaHbiX BOJL 10 BEJIMUUHE WKECTKOCTH 1 110 MUHEPATIU3aLMHU.

3. Onpenenenue KapBOHATHON WECTKOCTH BO/IbI.

4. Metoabl yeTpaHeHHs KapOOHATHON IKECTKOCTH: @) TePMHUUCCKHH METOL YMATUYEHHSs BOJIbI; 0)
COIIOBO-HU3BECTKOBbIHM METO; B) M3BECTKOBLIN MeTO; I') hocdhaTHbIi MeTO/.

5. PacueTsbl )KeCTKOCTH BOMLI U MACCHI PEArEHTOBR, HEOOXOAUMBIX [Uisl YMSIPUEHHS BO/bI.

6. Metoa nonnoro obmena. Knaccuduratims MOHHTOB.

7. ducnepchbie cucrembl. Knaccudukalius AMCHEPCHLIX CUCTEM 110 Pa3sMepy YacTHLl AUCIIEPCHOM

¢aspl. [lucnepcHas daza. [ucnepcruonnas cpena.

8. Knaccu(mkaums quciepcHbiX CHCTEM 10 arperaTHOMY COCTOSIHUIO JIMCIIEPCHON (hassl U IMCNEPCUOHHOM
cpenbl.

9. Knaccudukanms KONIOMAHBIX CHCTEM T10 CTEHEHH B3AUMOACHCTBUS AMCTIEPCHON (hasbl ¢ JUCTIEPCHOHHOM
cpenoi (IMopuitbHbIC U THOPOOHDLIC KOITOUAMBIC PACTBOPbI ).

10. Knaccudukaumns KONAOMAHBIX CHCTEM N0 CTENEHH B3aMMOJACHCTBHS YaCTHL AMCTIEPCHOMN (asbl MEKILY CODOI.
Ienu v 300m.

11. MeToabl nosyUeHust AUCTIEPCHBIX CUCTEM.

12. Onithueckue CBOWCTRA AUCHIEPCHBIX CUCTEM.

13. TloBepXHOCTHAS SHEPrHUs. HOBEPXHOCTHOE HATHKCHHE.

14. Ancopbums. ITAB. Tlpumenenue TTAB B cipoutenserse.

15. Kosnonaubie pacreopbl. CTpoenne KOIIOUAHBIX YacTull ruapodGoGHbIX 300ei.
16. YcroiumpocTs 1 koaryisius KOIOUAHbIX cuerem. Buast yerotiuneoctu. Hpasuio Llynbue-Tapau.
17. Dakropbl, BAUSIOWNE Ha YCTORUMBOCTE M KOANYISUMIO KOJIIOMIHBIX PACTBOPOB.
18. Ob1He PU3NKO-XUMHUCCKHE CBOMCTBA BIHKYLMN BELICCTE M MX KIIACCH(UKALMS.
19. BozaywHsie Bsokyue seiectea. Bozaynas uspects.

20. I'uncoebie BSHKYUIME BELLECTRE.

21. Marue3uanbHblii UEMEHT.

22. CHaAMKaTHOE CTEKJIO.

23. Kuakoe crewio.

24. Curannb.

25. @apdop, dasHe, 0DKUIrOBbIC KEPAMUUECKUE MATEPHASIbL.

26. INoprnanauement. Cohipbe, NOJYUCHHE, TBEPACHUE, TIPUMEHEHKE.

27. 'nunozeMuCTbIH emeHT. Chipbe, MOAYUSHUE, TBEPICHHUE, IIPUMEHEHHE.

28. T'mppaBnuueckas w3BecThb. [lylionanossie jobagku.

29. Koppozus 6erona. MeTojibl 3almThi 0T KOPPOZUH.

30. Knaccugpuxaums, CTpyKTypa u CBOWCTBA MOJIMMEPOB.

31. dusnueckue cBOHCTBA NMOJIMMEPOB.

32. JecTpyKuust NOJUMEPORB, ¢C OCHOBHBIC BHIbL.

33. Tlnactmacchbi.

34. Buabl nonumepos, HPUMEHSIEMbIX B CTPONTENLCTBE.

35. lNonumepublie nodasku B OCTOHbLL.

36. OnpenenecHue CHIMKATHOIO MOLYJIS MHAKOTQ CTEKNE.

37. OnpeneneHue 00IIEH HECTKOCTH BOJ{bI.

38. Onpenenenre KapOOHATHON HKECTKOCTH BOMUBI.

39. Onpeznenenue ancopdUMmU YKCYCHOM KHCIIOTH HA aKTHBUPOBAHHOM YIIIE.

40. OnpeaenerHue CyMMapHOro cojeprkarns kaploHaTos KaibLya W Martius B Mese.
41. PacueTsl IKECTKOCTH BO/IbI, MACCHE PACTROPCHHBIX Coslel B BOJIE.

42. PacyeTsl Macc peareHToB, HEOOXOAUMBIX 115l YMATUCHHS BO/bI.

43. Crpoenue uactuu, ancneperoli (aszpi ruapododHiii zoueit. Cocranenne Gopmyn Muuest ruapodoOHbix
3onei.



44. YcTOWUYMBOCTL M KOArVIISILMSL KOJUIOWJHBIX CHCTEM.

45. OnpeneneHue NOPOrop KOATYIsiiny ruapodobHbix 30MicH.

46. Pewenue 3aaau:paccteTsi 10 YPABHCHUSIM NONYHEHUS M TBEPACHUS BHKYLUMX MATEPHAIOB.

47. Bo3pywHble BSHKYLIHE MaTepraibl.

48. Celpbe, NOJIyHCHUE M TBEPACHUE BOBAYILHON M3BCCTH, PUNCOBLIX M MATHC3UANLHBIX BXKYLUKX.

49. I'mppaBnuueckue BxKyLUHE MaTepyaibi.

50. Ceipbe, NONyUEHHE U TBEPACHHE INIMHO3EMUCTOTO M FOPTIAHALEMEHTOB, FHAPABIMUYECCKON H3BECTH.
51. Cbipbe, NOJYUEHUE U TBEPACHUE NTMHOZCMUCTOIO M NOPTIAHALEMEHTOB, THAPABINUECKON U3BECTH.
52. Pewienue 3a1au:paccueThl 110 YPaBHEHUSIM HOJYHECHUS U TBEPACHHS BSUKY UIMX MATCPHAIIOB.

53. Colpbe, NOJYUECHHE U TBEP/CHUE ITUHOZSMUCTONO W HOPTHAHALCMEHTOB, M'MAPABIMUECKONR U3BECTH.
54. OnpenesieHue Ka4eCTra BOJib! 110 OCHOBHBIM TOKA3ATENSM.

55. Knaccu(purauus gucnepeHbix CHCTEM (CTPONTENILHBLIC MATEPHATib ).

56. BbiOOp CTPOUTESIbHBIX MATECPUASIOB B COOTBECTCTBHH C XMMUUYECKUM COCTABOM (CBOMCTBAMM).

57. BbIO0Op CTPOUTEIIbHBIX MATEPHANIOB B COOTBETCTBUM € XHMHUYECKHUM COCTABOM (CBOHCTBAMM).

58. Cunukarubie matepualibl. BoiGop crponTetbHbIX MATEPHUANIOB B COOTBETCTBUM C XHMHUYECKUM COCTABOM
(cBoiicTBamu).

59. OnpeaeieHne OCHOBHBIX IMOKAZATCNCH KAHeCTBA BO/IbL.

60. BbiOOp CTPOUTENBHBIX MATCPUAIOB B COOTBETCTBUM C XMMHYECKHM COCTaBOM (cBoicTBaMK). JucnepcHocts
MaTepHalioB.

61. OcHoBHble TPeOOBAHUA K KAUCCTBY BOAbI NPUMEHSICMOM /U151 3aTBOPEHMS MUHEPAILHBIX BSKYLIMX.

62. BbIOOp CTPOUTESILHBIX MATEPHAJIOR B COOTBETCTBUM C XMMUYECKMM COCTABOM (CBOMCTBAMM). AAresus.

63. BoiOop cTponTElibHbIX MATEPHAIOB B COOTBETCTBIHM ¢ XUMHYECKHUM cocTaBom (caoicTamu). [Topowikm.

64. BblOOp CTPOUTENBLHBIX MATEPHANIOB B COOTBETCTBUM C XMMHUECKUM COCTaBoM (croiicTBamu). LlemenThi.

65. BbiOOp CTPOMTENLHBIX MATEPHAIIOB B COOTBETCTBUM C XUMUUCCKMM COCTaBOM (caolictBamu). Bosayiitbie,
THAPABIMYECKHE MUHEPATLHLIC BSIKYIILHE.

4.3 TexHOMOrus: BHISBJICHH YPOBIH OCBOQI MM J{ 88 CL{ M L1 H b

TexHonorus BhIsRACHHS YPOBHS OCBOCHMS AHCLMIUIMHbBI IPHBOANTCS B JoHae oueHouHbIX cpeacts (POC).



5. YYEBHO-METOIUMYECKOE ¥ UH®OPMAUMOHHOE OBECIEYEHUE OCBOEHUS
JMCUHMTIIAHDBE (MOLY Jist)

5.1. OcuoBHas 0 JONOJHHTENbLNAN JHTEPATY PR
OcHoBHas JuTEpaTypa

I. Kopopuu, H. B.  O6was xumus : yneOuuK Uig BY30B 110 TeXH. Haripasienusm y cnei. / H. B. Koposun. - 10-¢
u3A., 1or. - Mocksa : Beicutas wixona, 2008. - 558 ¢. - un. - (ToBenuresnn konkypea yueGuukos). - Bubauorp.: c.
546. - ISBN 978-5-06-004403-4 : 616.00.

2. Cemenos, MLH.  Xumus [Ddnexrponnsiii pecype] : yueOunk / W. H. Cemenos, U. JI. lepdunosa. - Xumus ;
2019-06-21. - Canxr-TlerepGypr : XMMU3JIAT, 2016. - 656 ¢. - ISBN 978-5-9388-275-5.
(http://www.iprbookshop.ru/49800.html)

I[OHOJIlIl/ITeJIbHaﬂ JuTeparypa

I. Tpece, LA, Octionbl o6wed xumun [Dnexrponnbiit pecype] : yuebuoe nocobue / M. A. Tlpecc. - OcHOBbI
obuweit xummu ; 2017-07-01. - Canxr-TierepGypr : XUMW3JIAT, 2014. - 352 ¢. - ISBN 978-5-93808-234-2.
(http://www.iprbookshop.ru/22542 . htm!)

2. Bombxun, B. B, O6uwas xumus. Msbpanusie riaee : yued. nocobue juist BY208 10 HaNpasAeHusM NoAroT.
cnetl. B 001, Texnuxu M textonoruu / B. B. Boapxun. - 2-¢ u3ji., nepepad. u goi. - Cankr-Tletep6ypr ; Mockea ;
Kpacnonap : Jlans, 2008. - 379 ¢. : wit. - (YueOuukn ans gy3os. Cneunanshas nureparypa). - ISBN
978-5-8114-0831-3 : 613.00.

3. XuMug © METOJL. YKA3aHMSE 110 BLITIONHCHHIO KOHTPOSILHOM paboTel Ne | ais nanpaenenms 271101.65
"CTpOHTENBLCTBO YHUKANBHDBIX 3AaHNH i cOOpyikeHK" 3a0unoi Qopnibl 0Oyuenus / Hosocub. roc.
apXMUTEKTYp.-cTpouT. YH-T, Kad. xumuu | cocr.: A. M. Jlanunenxo, M. JI. Kocunosa,C. B. Chicoes. -
Hoeocubupck : HFACY (Cuberpun), 2013, - 28 ¢. : tabn. - 6.1,

4. Akumos, JLH.  Xumus [Duekrpornstii pecype] @ yuebnoe nocobue / J1. M. Akumos, A. U. [Tasnos. -
Canxr-TlerepOypr : Canr-TlerepOyprexuii rocy 1apeTBEHHbIR aPXUTEKTYPHO-CTPOUTENLHBIN yHuBepcutet, DBC
ACB, 2011. - 142 ¢. - ISBN 978-5-9227-0291-1. (http://www.iprbookshop.ru/19054.html)

MeTOLllfllIECKML‘ VYKAZAMM A

1. OCHOBHbBIE MOHATHS M 3AKOHDLI XUMUK © KOHTPOJILHBIC 3a/@nus s | Kypca N0 HanpasAeHnio NOArOTOBKY
08.03.01 "Crpoutenbcrso” Beex opm 00yuenus / M-po o6pazosanus v nayku PO, Hoocub. roc.
apXUTEKTYP.-CTPOUT. yH-T (Cuberpun), Kad. xumum ; cocr. M. J1. Kocunosa. - Hosocubupek : HTACY
(Cuberpun), 2015. - 28 ¢. : Tabu. - 6.u.

2. OKHCIMTENLHO-BOCCTAHOBUTENBHbIC PEAKLMH & METOL. YKazaHus aus | kypea eex crietl, u Gpopm obyuenus /
HoBocub. roc. apxutektyp.-ctpout. yu-1 (Cuberpun), Kad. xumun ; cocr. T. H. Uepemuncuna. - HosocuGupek :
HT'ACY (Cuberpun), 2011, - 12 ¢. - 6.1

3. Wepwnera, T. A. (npod. : HFACY (Cubcrpun), kad. Xumus).  Xumusa : yued. nocobue ans noaror. K
tecruposanuio / T. A. llepuinesa ; Hosocu®. roc. apxurekryp.-crpout. yu-1 (Cnberpun). - Horocnbupek
HI'ACY (Cuberpun), 2011, - 148 ¢. : 1abu. - Bubauorp.: ¢. 148. - ISBN 978-5-7795-0544-4 : 136.00.

4. Vonnbie pagHosecust [ DACKTPOHHbI pecype] : MeToAMUECKNE YKazaHus 110 BbINOJHEHNIO 1a60paTOpHOI
paboTbl no Hanpasienuam noprotosin 08.03.01 "Crpourenseto” (npodwin "BonocHabenue u
BoAooTBeacHHE", "TIPOM3BOICTBO M NPUMCHEHHE CTPOUTEILHBIX MATCPHANIOR, W3ACIMIN KOHCTPYKUMH") 1
20.03.02 "IpuponoobycTpoiictso 1 Bosonoissosanue” scex popm obyuenus / M-po obpazosauus u nayku PO,
Hosocnb. roc. apxurekryp.-crpout. yu-1 (Cuberpun), Kad. xumun : coer. H. A. Crapuesa. - HosocuGupek :
HTACY (Cuberpun), 2016. - Dnexr

5. COOpHHUK 32124 M YHPOKHEHUHE 10 XuMuK [ Inekrponnsiii pecype] @ no Hanpasienuio noaroroskn 08.03.01
"Crpourenberso” seex Gopm obyuetus / M-po ofpazosanns n nayku PO, HoBocub. 1oc. apxUTeKTyp.-CTPOUT.
yH-T (Cuberpun), Kad. xumuu ; coer. I'. T Anexceesa. - HoocuGupex : HTACY (Cuberpun), 2015, - DnekTpoH.
TEKCT. - 0.11.

6. Peakuuu B pactBOpax snekTposuTos [nextponnbti pecype] : mero. ykaszanus it | kypea Beex cnetl. u Gpopm
06yuenus / HoBocu®. roc. apxurexryp.-crpont. yu-1 (Cuberpun), Kad. xumuu ; coer. T. H. Hepemucuna. -
Hosocubupck : HITACY (CuGerpun), 2013. - Dnextpon. Tekcr. - 6.1,



7. Cocras n cBOHCTBA PacTBOPOB [ DNEKTPOHHLIN pecype| : METOMUECKHE YKa3aHus 10 PEIIEHMIO 3aiad A |
Kypca Beex Harnpasienuit u popm obyqenus / Hosocud. roc. apxurexryp.-crpourt. yu-1, Kad. xumum ; cocr.: T.
M. Kpyrekas, O. A. Tonynuna. - Hosocubupex : HIACY(Cuberpun), 2014. - DnexTpoH. Tekcr. - 6.11.

8. Xumus : METO/I. yKazaHms 110 BBITIONHEHUIO KOHTPONILHOH paboTsl Ne 2 ans nanipasienns 271101.65
"CTpOHMTENLCTBO YHUKAJILHBIX 3AaHMIH K cOOpYykeHni" 3a0unoil Gpopmbl o6yuenns / Hosocu6. roc.
aApXUTEKTYpP.-CTPOUT. yH-T, Kad. xumun ; coct.: M. JI. Kocunora, A. M. Jlanunenxo,C. B. Creicoes. -
Hosocubupek : HTACY (Cubcrpun), 2013, -29 ¢. : rabn. - 6.1,

9. Cocras 1 CBOHCTBA PACTBOPOR © METOAMUYECKHME YKA3aHHs N0 PEWICHMIO 3aiau s | Kypca BCeX HanpaBicHni 1
dopm obyqenus / Hosocub. roc. apxurextyp.-crpout. yu-1, Kad. xumuu ; cocr.: T. M. Kpyrekas, O. A.
[Tonynuna. - Hopocubupek : HI'ACY (CuGerpun), 2014, - 28 ¢. - 6.11.

10. Xumuyeckas TepMOAMHAMUKA © MUIMBIJL 3alanus 10 aucumniuiine "O6uy. xumua" s | kypea Beex cre.
Axee. popmbl 00yuenus / Hopoen®. roc. apxurexryp.-ctpont. yu-1 (Cuberpun), Kad. xumun ; coer.: T. M.
Kpyrckas, C. B. Coicoes, B. A. Liecrakoe. - HosocuGupek :HIACY (Cuberpun), 2007. - 44 ¢. - 6.1,

I'l. Mnaueuayansroe 3aj1anue no XMMUM 1 METOAMNECKHE YKA3aHMs! 110 €10 BLINOIHEHHIO © 15l HANPABJICHUS
08.03.01 "Crpourenbetso” ouHo-3a04H0# GopMbl 00yuetins / M-Bo obpasosanus u nayku PO ; Hosocu6. roc.
apXUTEeKTYp.-CTPOUT. yH-T (Cuberpun), Kad. xumun ; coer. T. M. Kpyrekas. - Hosocubupek : HITACY
(Cubctpun), 2015. - 40 ¢. : Tabu. - 6.4,

12. C6opuuk 3a1a4 W ynpaxkieHuii no Xumnu 1 no nanpasicuuio noirororku 08.03.01 "Crpourenberso” Beex
dopm obyuenns / M-go obpazosanius u Hayku PD, Hosocub. roc. apxuTekTyp.-cTpout. yH-T (CU6CTpHH), Kadg.
xumun ; cocr. I'. T1. Anexceesa. - HosocuGupek : HI'ACY (Cuberpun), 2015. - 72 ¢. : taba. - 6.1,

13. MHauBniyanbHOE 3a/1aHHe NO XUMHK M METOIHUECKHMC YKA3aHHs N0 €ro BbIIONHEHHIO [ DNeKTpoHHbIi pecype]
: ana nanpasienus 08.03.01 "Crpoutensberso” ouno-3aounoit Gopmbi 06yueting / M-Bo obpasosanus 1 Hayku PO
; Hosocub. roc. apxurekryp.-crpout. yn-1 (Cuberpun), Kad. xumun ; coct. T. M. Kpyrckas. - Hoeocubupck :
HI'ACY (Cubetpun), 2015. - DiekrpoH. Tekct. - 6.1,

14. Xumnueckoe paBHosecHe [ DnekTponibiii pecype] : METOAMUECKHE YKa3aiKs N0 BLITIONHEHHIO Nab. paBoTbl
ans 1 kypca eeex cnet. n hopm obyuenns / M-Bo obpasoanus v Hayxu PO, HoBocub. roc. apxurekTyp.-CTpouT.
yH-T (CubeTpun), Kad. xumuu ; cocr.: A. M. Janunenko,H. B. baarununa, M. J1. Kocunosa. - Hoeocubupex :
HIACY (Cuberpun), 2009. - 1 snexrpon. on. puck (CD-R) @ taba. - 6.1

15. Xumunueckoe pagHoBeCHe : METO. YKa3auits 110 BLiNOAHEHHIO Nab. paboTs anst 1 Kypca Beex crely. (popm
00yuenus / HosocuG. roc. apxurextyp.-crpowt. yu-1 (Cuberpun), Kad. xumun ; cocr.: A. M. Hanwienko, H. B.
baarununa, M. J1. Kocunosa. - HosocuGupek : HI'ACY (Cwnberpun), 2009. - 12 ¢. : un. - 6.1,

HopmarupHas joxkymenranus

1. M3sectus Byzos. Crpoutesberso. 10-11. - 2016.

Hepuoanueckue uzpanus

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

3.2. Hcenoansyempie 6azht JanubiX B HHOOPMATHONIDIC CUPABOUHLIC CHCTEMb)

Tabauua 5.1 Mcnonbzyemoe nporpammuoe obecricuchme

Ne Haumernosanue [Moxreepxerne .
, _ Konnuectso nuuensuii
n/n MH(POPMALIMOHHBIX PECYPCOB JIMLEH3 MK
1 2 3 4
I |Office Project 2007 Professional AKT BBINONHEHHBLIX paboT OT 500
15.08.20201r NeA7
2 |Windows XP Professional Ceprudurxar or 20.08.2007 502

Ned2605370, Cepruurar or
17.07.2008 Ned442909064,
Ceprundmrar or 26.09.2008
Ned44607324

Tabaunua 5.2 Ucnonbsyemsie Gazbt JaHHBIX 1 HHPOPMALMOHHO-CTIPABOUHBIC CHCTEMbI



Ne Haumenopanue lomreepikaexue .
Konuuectso nmuensuii
n/n UHPOPMALIMOHHBIX PECYPCOB JIMLICH3KH
1 2 3 4
I |Hayunas snexrpoutias dubnnorexa Ceobonno pacnipocrpansiemas bJI, 1 000
AKT BLIHOJHEHHBIX padoT OT
[5.08.2020r NeA7, JTorosop Ne
SIO-473172021 or 17.03.2021
2 |MOODLE - llopras saueranumonnoro  |{CpoGoano pacnpocrpansemas BJL, 1 000
o0yuenust HITACY (Cuberpun) AKT BbINMOAHEHHBIX paboT o1
15.08.2020r NeA7
3 |Oduunansvubii caiit ITTHTH CroboaHo pacnipocTpansiemast b/, 1000
AKT BbIITIOJTHEHHBIX padoT OT
15.08.20201 NeA7
4 |IpodeccronanbHbie CnpaBouHbie KOHTPAKT Ne 32-21-44 or
cucrembl "Texakenepr" yues. 03.08.2021 (py6.)
5 |2nexTpoHHbI KaTanor Sudinorexu Horopop o1 20.10.2016 Nel16816 | 500
HI'ACY (CubGerpun) AKT BbINONHEHHBIX paboT o7
15.08.2020r NeA7
Tabnuua 5.3 Mcnonbsyembie HHTEPHET-PECYPChl
Ne Haunmenopanue ,
Cebltka
n/n MHPOPMALMOHHBIX PECYPCOB
1 2 3
I |Undopmaumonno-cnpasounsiii nopran  |http://www.library.ru/
Library.ru
3BC IPRbooks hitp://www.iprbookshop.ru/
3 |«H3Becrus By30B. CTPOUTEILCTBON http://izvuzstr.sibstrin.ru/
4 |Cailit 0 xumun. CnpaBotHuK XHUMmKa. http://www.xumuk.ru/
DUUKO-XMMHUUECKHE BETUUKHHb
5 |DnekTponHbId pecype yuebHoi hitp://window.edu.ru/
auTepatypsl Munucrepersa
obpazoBanus PO

5.3. MeTO}IH‘lCCKﬂe PEKOMCHIAUMY O OPTANMIAKM M MY UCH M | CIR M IJIEH

Tabnnua 5.4 Menonbsyembie 06pasoBaTeibHbIC TEXHONOIHHY

Ne Haumenosanne . . -
/n TexHONOMH Bua saustuii {patkas xapakrepucruka
1 2 3 4
1. JAynutopHbie rorounsie i |Mudopmanponnsie nexumnn,  |Ha nekumsx; ucnonb3osarue
TPYIIOBLIE 3aHATUS B NPAKTHHECKHE 3aHITHS MYJIBTUMEAUHHOTO IPE3EHTAMOHHOIO
CreUHaIn3nPOBAHHBIX 000PYAOBAHUS C ICMOHCTPALIMEN
Kaccax BHJICO(PHIILMOB, PoTOorpaduii, KOMMLIOTEPHBIX
npeseHranuid, Ha npakruyeckux 3anaTusx:
OCBOCHHUE KOHKPETHBIX YMCHUN M HABLIKOB T10
NPEAIOKEHHOMY NPSIIOABATEICM AFOPHTMY.
2. [Meron NPOONEMHOIO {Ipobuieninbie CamocTosaTeILHOE H3YUEHHE CTYAEHTAMK

W3JI0XKCHUSA MaTepruaia

JICKHMH, HPaKTHUCCKIAC
SAHATHSA

Matepuana JeKLMK ¢ NocieAyIoneh
nuckyceueit B ayauropun. Opradusauus
y4eOHOI paboThi, HaNpaB/ICHHAs HA PEILEHME
KOMIUIEKCHON yueOHO-NO3HABATEILHOM 3a)a4u
Ha NPAKTHUECKHUX 3aAHATHSIX.




Murepakrusnas dpopma
NpoBeACHMS 3aHATHH

Jlexums-auckycens,
nexuug-0ecena

Jlexuus «oOpaTHOM CBSI3MY», Npeanoaraioas
00CYKAEHHE CIIOPHBIX BOMPOCOB,
BO3ZHUKAIOIMX IPH M3I0XKEHHUW MaTeprasa B
AyJAMTOPHH.

Berpeun ¢ nipeacraBurensiMu npoduibHbIX
KOMMNAHUHN, OCCHICHUE CNICHUATM3UPOBAHHBIX
BbICTABOK.

ﬂl/lCTaHLll/IOl‘lI*IOC OG)/‘I@HHG

Camocrostennnas pabora,
KypcoBas pabora

CamocTosTeNbHO u3yueHue 00yUaoIMMucs
yueOHOro marepuana B JMCTaHLHOHHOM
pexxume Ha noprane http://do.sibstrin.ru/,
CAMOKOHTPO/b OCBOCHHMSI MaTepuaia ¢
MCII0JIL30BAHKMEM TECTOBOM Oasbl noprasa
JAMCTAHLMOHHOTO O0YUCHUS, KOHCYNLTALMU 110
BBITOJIHEHUIO TTPAKTHYECKUX 3a0aHUi 1
KYypCoOBOMY NPOSKTHPOBAHKIO B on-line
permume.




6. MATEPUAJNIBHO-TEXHUUYECKOE OBECIIEYEHUE
Tabaunua 6.1 — MarepuanbHO-TEXHUHECKOE 00ECHCUEHNE JMCLMTTIHHB]

HaumenoBanue cneuyansbibix®
MOMEILEHMHU W NOMELIUECHUI J1J15
CaMOCTOATENBHON PabOTbi

Ocnamienne cneunanbubiX NOMEIUCHUH U NOMEUIEHUH U1 CaMOCTOSTENBHOM
paborui

1

2

3nanue naboparopHoOro Kopryca
no yn.Typreuesa, 159, 364 ayn.
(Jlekupn)

YueOnas ay AuTopus /IS NPOBCACHHS 3aHATHI JEKLMOHHOIO THNA, 3aHSITHI
CEMUHAPCKOTD TUIIA, KYPCOBOTO NPOEKTUPOBAHMS (BbINOIHEHHUS KYPCOBBIX
paboT), rpynioBbiX U UHAMBUAYANBLHLIX KOHCYJILTALMHA, TEKYLUEr0 KOHTPOIS
U NMPOMEKYTOUHOH aTTecTalmm.

O0utee konuuectso mecr: 200

3paHue nabopaTopHoOro Kopiyca
no yn. Typreneepa, 159, 365 ayn.
(JIaboparopusie, Konrposbhas,
3auer, Dkzame, [pakruueckue,

CPC)

YueOnas ayuropus is MPOBCACHHUS 3aHATHI CEMHHAPCKOIO TUNA,
FPYMIOBBIX M HHAMBKAYAIBHBIX KOHCYJIbTALMI, TEKYLLETO KOHTPOIS K
MPOMENYTOUHON ATTECTALMM

JlaGoparophbie KOMIIEKCHI: YJIK 110 Kypey Xumun 1 wr.;060pynosaHue s
y4ebnoro npouecca: pocka ayjuropuas | wr.;Me6enb: wikad 4 wr., cTobI
I5 wr.Jlaboparophoe obopynosarive: pazxoe 1 wr.

Obwee Konuuecreo mect: 30

3nanue nabopaTopHoro Kopryca
no yn.Typreuesa, 159, 366 aya.
(JlaBopaTopHbie)

Yuebnas ayauropus JUis NPOBEICHUS 3aHITHH CEMUHAPCKOrO TUMA,
FPYNNOBBLIX U HHINMBHAYAIbHBIX KOHCYIbTALMH, TEKYLLEIO KOHTPOJIS U
HPOMEKYTOUHON aTTecTaluu

JlaGopatopHbie KOMAREKCHI: YK 110 Kypey Xumun 7 wr.;060pyaosanHue s
yuebHoro npouecea: jlocka ayautophas 2 wr.;Mebenb: wkad 5 wr., cTosbl
30 wr.:JlaGoparopuoe obopyaosatue: pasnoe | uit., Mmewaika 2 wr.
O0wee kosmuecTso mect: 30

3naHue 1abopaTopHOro KOpIyc:
no yn.Typrenesa, 159, 371 aya.
(JIaboparopHbie)

Yuebuas ayiuTopus JuUlst IPOBEACHUS 3aHATUH CEMUHAPCKOrO TUNa,
FPYINOBLIX W MHAMBUAYANILHBIX KOHCYIbTALMH, TEKYLLErO KOHTPONS U
NPOMEKY TOUHON aTTecTalum

JlaGopaTophble KOMIUIEKCHI: YJIK 110 Kypey Xumuu | wr.:H3mepurenshoe
obopynosarine: Tepmomerp 1 wir., nosomertpus | wr.;MeGeib: wikad 6 wr.,
naboparopuas 4 wr.. crosbt 20 wir., rymba 22 1wr.;JlaGopatopuoe
obopynoeanue: paztoe | wit., HarpesarensHoe 06opyaosaHme 2 wWr.
OO6uiee konmuectso mect: 30

3naHue n1adopaTopHOro Kopryca
no yn.Typreuesa, 159, 372 av.
(JIaGoparopubie)

Yuebnas ayMropus JUIst IPOBSACHMS 3aHATHI CEMUHAPCKOro THNA,
FPYNNOBBLIX M HHAWBKILYANBLHBIX KOHCYIbTAUMHK, TEKYLUETO KOHTPOJIS K
NPOMEIYTOHHON arTTecTalmy

JlaGopaTopHbic KOMIUIEKCBE: YIIK 110 Kypey xumuu | wr.;:Mebenb:
naboparopuas 8 wr., cronel 12 wr.;JlaGoparoproe obopynosanne:
HarpesaresbHoe odopyaosatue | .

O0wee kowuecTre mect: 30

* Cﬂel_ll/laﬂbﬂble nomMeLeHus — _\/LIC6HI;IC AYAHUTOPUN JIUIsE NPOBCIACHWSE 3AHATUHM JIEKLIHOHHOTO THna, 3aHITHH
CEMHHAPCKOro Tura, Kypcopore HPOCKTUPOBAHNKA (Bbll!Oﬂ!’iCllMC KYPCOBbLIX ]JEIGOT), pynnoBbixX K

MHAWBUAYATIBHLIX KOHCYNbLTALM i, TCKYLLICTO KOHTPOMS U !I|')01\4(3')K}”1"0LII'l()ff'l arrecrailmm, a Tak XKe noMeweHus ais

CaMOCTOSTENbHOM paboThi

ABTOp-pazpaboTumk (BeayuIuil JeKTOp) —

H.B.llanbHesa
YO

(imch)

8]
(U8}
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