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1. HACHIOPT PABOYEM ITPOTPAMMBbI JUCLMILIMHBI

Tabnuua 1.1 OcHoBanue st peanu3aimy JIHCUK AR HbI

KOJ:[ HarnpaBJicHust IIO,[I,I'OTOBKH/ CHECUHAJILHOCTH

08.03.01

Han pasjicHue [l()},ll"()TOBKI/I/ CleyHaiIbHOCTL

CTpouTenneTBo

VYposeHb 00pazosamms

bakanagpuar

I'on pazpaboriu/obHOBNCHMS

2021

Tabnuua 1.2 CTpykTypa AUCUMILIMHBI B COOTBETCTBUM C YYEOHBIM MJIAHOM

Buzbl yueOHoH paboThl, BKIIOUAs CAMOCTOSTCLHYIO paloTy

O0YHaIOLMXCA U TPYAOEMKOCTS JIMCLHIITAHD!

Popma o0yuenms:

ouHas OUHO-3a04Has 3a04Has
TpynoemKkocTb AMCUMIIMHbI 3AUCTHBLIX CAUHML, 5
AKAJICMHYECKUX
180
Hacor
KonrakrHas pabora, |Ayaurophas JIeKL MK 32
qac NPAKTHYUECKIie 5%
BAUATHS -
naboparopuiiii 28
MPaKTHKYM
BheayauropHas [
CamocrositenbHas paboTa, uac 98 i
Tabnuua 1.3 Dopmbl KOHTPONS AUCUUTIINHL]
Cemectp Dopma obyucHus:
1 (hopma KOHTPOJIs! ounast OUHO-3204Has 3a04Has
NEPHOLI KOHTPOJIS 1.2 cem {
3K3aMeH (bl) 1 cem
3a4€T (bl) 2 cem
KypcoBas pabora
KYPCOBOH MpPOeKT
WHAUBUAYaJIbHOE 3aaHue (KOHTposibHas pabora) 1,2 cem
Tabnuua 1.4 Buaw camocrostesibnoi paborh
. Popma 00yueHus
Bup camocrostensHoi paboThi Bun zausrus I'vin nepuona l y
ouHasi O4HO-3a04Has | 3aouHas
Teoperuueckoe
IlonroroBka K jiekuusimM Jexumn A
o0yueHune 32
IloaroroBka k npakTUuecKum Teopernueckoe
[Tpakruueckue -
3aHATUAM olyuenue 22
ITonroroska k jaGoparopHoi Teoperuueckoe
JlaGoparopunic
pabore o0yuenue 28
Boinonuenue KOHTPONILHON Teoperuueckoe i
Konrposnbhas
paboTbl olyuecHue 13
JK3aMeHALMOHH
IToaroroBka k 3avery 3auer
bIE CECCUU 2
DK3aMeHALMOHH
INoaroToBka Kk HK3amMeHy DK3amen
bIC CECCHN 1

Hroro

98




2. HEJIb OCBOEHMS JMCUUNTIUHBI

2.1. Iean u 3axa9n OCBOCHHS M CUM LTI

MOoJIy4YeHUue d)yHﬂ,aMeHTaﬂ bHOI'O U TPUKIAJHOIO XUMHUCCKOIC ()6[)6130]321]-]”5] B XOI€ MNoAroToOBKU 6al(aﬂaBp()B no
HaIpasJICHUIO ((CTpOl/lTCJ'II)CTBO)) M €ro jajibHenee UCnoib3oBaHue B Ililylll-l()ﬁ 4] I'lpal(TldlleCI(Ol)i JACATCIIBbHOCTH.

3amauu OCBOECHHUS JUCLMITIIUHDI:

1. CO3JAHHUE XUMHYCCKOI'O MbILLUICHUS, 3HAHHE W NPUMCHCHUC 3aKOHOB XUMWU 15l PCILICHUS 3a1a4 CTpOMTCJ’IbHOﬁ

TEXHOJIOTUU HAa COBPEMEHHOM YPOBHE.

[porpamma cocragnena B COOTBETCTRUH ¢ TpeGoranismMu DeaepalbHOTO FOCYIAPCTBEHHONO 0BPA3OBATENLHOTO
CTaHzapTa BbiCiuero 00pa3oBanus N0 HaNPaBIEHHIO NOArOTOBKY / cneuuanHocTn CTPOUTENbCTBO.

Iporpamma cocraenena ¢ yu&rom pekoMeHAaLmi IIPUMEPHOI OCHOBHOM 0BPa3OBATENLHOM IPOrPAMMBI BbICLIERO
00pazoBaHUs M0 HANPABICHHUIO IOArOTOBKH/CHELMatbHOCTH CTPOUTENBLCTBO yreepxaénHoi 28.05.2021.

2.2. Ilepevenb maanupyemMpix pe3yibTaToB 0GyMCHHS HO AMCHMIUIHHE (MOLYJIIO), COOTHECEHHBIX ¢
NJAHMPYEeMBbIMH PE3YAbTATAME OCBOCHES 00PA30BATEIHLHOM IPOTPAMMBI

Tabnuua 2.1 [MepeucHb MaaHMpyeMbIX pe3yLTaTOB O0YUCHHS 0 JUCLHTIMHE

Kon v HaumenoBanme komnereHumm
(pe3yasrar ocBocHust)

KOJl M HAMMCHOBAHHME UIAKKATOPA AOCTHXKEHHUSI KOMIETEHUWH

OIIK-1. Cnocoben petuars 3a1auu
npodecCUOHANTLHON AEATENLHOCTH Ha
OCHOBE HMCIMONb30BaAHHS TEOPETHUECKHUX
U MIPAKTUYECKHUX OCHOB €CTECTBEHHBIX M
TEXHUYECKHX HAYK, a TAKKE
MaTeMaTH4eCcKOro anrapara

OIK-1.1. 3naeT 0CHOBbI €CTCCTBEHHBIX M TEXHUUECKUX HAYK, a TAKIKE
MaTeMaTHHECKOrO annapara ajis peweHms 3aiad npodeccuonalibHoM
JICTCNILHOCTH

OIIK-1. CniocobeH petuars 3aauu
NpoEeCCHOHANIBLHON ACHTEILHOCTH Ha
OCHOBE MCMNOJIL30BAHUS TEOPETHUECKHX
U MPAKTHYECKUX OCHOB €CTECTBEHHbIX I
TEXHUUYECKUX HaYK, & TAKKE
MaTeMaTHYECKOro arrapara

OIK-1.2. McnonbayeT 6a30BbI€ 3aKOHbI €CTECTBEHHBIX M TEXHUUYECKHMX
HAYK, JUISt PELUCHUS MHIKEHEPHDBIX 3a/1a4 NPodecCHoHanbHOMN
JEATCALHOCTH B 00JIACTH CTPONTENLCTBA

OIIK-1. Criocoben petuars 3azauv
NpoeCCHOHATLHOM ACHTENLHOCTH Ha
OCHOBE MCIOJb30BAHMS TEOPETHUECKHX
U MPAKTUYECKMX OCHOB €CTCCTBEHHBIX M
TEXHUUYECKUX HAYK, & TAKIKE
MaTeMaTH4ecKoro anmnapara

OHIK-1.3. Ilpumensier maremarnyeckunii annapar s peLieHust 3a1a4
npodeccuonanbHOM eI TeNbHOCTH

Tabnmua 2.2 — TInannpyembie pesyibtarsi OCBOCHHS AMCUHIIMHBE 0BPa30BATENLHON MPOrpaMMbl

KO,[[ W HAUMMEHOBaHHWE WHKMKaTOpa
JOCTHIKCHUWSI KOMNETECHIIMKU

Hanmenoratine noxazarens oueHusanus (pesynsrara o0yuenus 1o
JUCUMTITIHE)

1

2

OIIK-1.1. 3HaeT OCHOBLI CCTECTBEHHbBIX
U TEXHUYECKMX HayK, a TAKKE
MaTeMaTUuecKoro anriapara s
peeHus 3ana4 npodeccHonanbLHoM
IeATENbLHOCTH

3naer: ONK-1.1. OcHOBbI €CTECTBEHHBIX M TEXHHUECKMX HAYK, 4 TAKIKE
MaTEeMaTHYCCKOrO annapara ajis peweHus 3a1a4 npodeccMoHanbHoMi
JeATeNbHOCTH

Ymeer: OTK-1.1. Onpeaensits XapakrepucTHKM XUMHUECKUX 1
(uzHYECKIX NPOLECCOB (SBICHHMI), XapakTepHbIX 15l 06bEKTOB
BPO(GECCHONAIILHON ACHTENLHOCTH HA OCHOBE SKCHEPUMEHTAIbHbIX
MCCIICOBAHME, TIPEACTABISTL 6a30BbIe U1 NPodeccHoHanbHOM chepn!
(husHUECKHE NPOLECCH U SIBJCHNS B BHE MATEMATUYECKOrO(1X)
ypasneHus(ii)

Mmeer nasbicn: OITK-1.1. Petuenus nikenepHbix 3a4au ¢ NOMOLLbIO
3AKOHOB CCTECTBEHHBIX M TOUHbBIX HAYK, MATEMATHUECKOTO annapara

L]



OIIK-1.2. Mcnonb3yer 6a3oBbie 3aKOHbI
€CTECTBEHHBIX M TEXHUUYCCKUX HAYK, s
peLUeHHs UHKCHEPHBIX 3a1a4
npodecCHOHATLHOM e TE/ILHOCTH B
00JIaCTH CTPOUTENLCTRA

3naer: OFK-1.2. Meroauky onpeaesicHus XapakTepucTHK GU3n4ecKoro
iipoiecca (SABJeHNs ), XapaKTepHOro J1sl 00BLEKTOB NPO(eCcCHOHANLHOM
NCATENLHOCTH, HA OCHOBE TEOPETUUECKOTO M IKCIIEPUMEHTASILHOTO
MCCIIENOBAHKN. MATEMATHHECKOIO MOJIETIMPOBAH WS

Vmeer: ONK-1.2. Ocywectrisns BbIOOp 6a30BbIX PU3MUECKHX U
XUMMUCCKHX 3aKOHOB JIJISl PCLICHUS 3a/1a4 POPecCHOHabHOM
JCSHTEIILHOCTH

Wmeer nasbicn: OTK-1.2. Knacendukaumu Gpusuueckux v XuMuUeckmnx
NPOUECCOB, NPOTEKAIOILMX Ha 00BEKTE Npo{eccroHanbHOM
JESTENLHOCTH

OIIK-1.3. [Ipumensier matemMaTnueckuii
ammapar Ui peLieHus 3aiay
npodecCHOHANBHOM AesTelIbHOCTH

3nact: ONK-1.3. TIpyHUMNbI IPUMEHEHHS MATEMATHYECKOrO annapara
JUIS pelienus 3aaad npogeccuoHanbHOM A TeIbHOCTH

Ymeer: ONK-1.3. Ipeacrapnare 6azoBbie s npodheccHoHabHOM
cepbl PuzHUEcKUe NMPOLIECCH! M ABJICHHUS B BU/IE MATEMATHHECKUX
ypaBHeHui

Mmeer napbixn: OINK-1.3. Pelienus MHKEHEPHO-IreOMETPHUECKMX 3a1au
rpaduucckumu cnocobamu

Mndopmanus 0 BLISBACHHH PE3YNLTATOB OCBOCHHS! AMCLMIUIMHBL IPeAcTaBiena B POHAE OLEHOUHBIX CPEICTB N0
aucuunaune. Hacnopr ®OC npencrarsnen B pasaene 4 PITL

[Tpumeuanue: POC pazpabarvipactes kak npuioskenue k PI1 B coorsercreuu ¢ [Monokenuem o ®OC,
YTBEPXKACHHBIM JIOKAJIbHLIM HOPMATHBHBIM aKTOM.




3.1.

3. COOEPKAHUE JUCUHUNJIMHBI

TemMbl yueOHOH AUCHUNMNIDE (JICKEMOHIBHIC 3AHNTH)

Tabnauua 3.1 TeMbl ASKUMOHHBIX 3aHATUH

Ne /it

Haumenosanue
paznena
JUCLMIJIMHDBI
(mo-nyiist)

Tema u cosepKanme NeKUMOHHOTO
SAHS-THSI

KoauuecTBo uacos no (])opmaM

o0yueHus

Kour. pabd

Cam. pab

as

ast

3ao04yHasa

2

3

& | O4HHas

| OYH.-3a04YH

SN | 3a04YHas
| OUHaa

@ | O4H.-3a04YH

L=

Mepran rpynna
nepuosa
arrecranuu
(3K3amen)

ounas popma (1 cemecip)

—

OCHOBHbIE MNOHATHS
M 3aKOHbI XMMHUM.
OKBUBAIEHT.

OCHOBHBIE 3aKOHBI 1 NOHITHA XUMHHK.
OkeuBasieHT. XUMUUECKUe (hOpMbI
CYLLECTBOBAHMS MATEPUH, XUMHUYECKUE
peakunu. Dopmysibrbie eagunuib (PE)
peuwlecTsa. KonnuecTso peutecrsa.
MonsipHas Macca DiieMeHTa, BelecTna,
MOJIIpHBIA 00beM razoofpazHoro
peutectTna. CTeneHs, OKUCHCHMS.
DKBUBAJICHT Beltiectsa. Yucno
aksuBalieHTHOCTH {Z(B)). Onpenenctive
Z(B) B peakuusax odmena,

(8]

Xumuueckas
TEPMOAMHAMMKA.

1= 3aKOH TEPMOAHHAMUKY.
Tepmoxumus.lipenmer xumuueckoi
TEPMOAMHAMUKH. TepMoanHamuueckas
cUCTEMa, OKPY)KAUOLLAsH CPEeJia, XapaKTep
B3aMMOACHCTBUS MY HUMM.
CocTosiHME CHCTEMBI, TAPAMETPbI
CO-CTOsIHUSA. DYHKIMH COCTOSHMS.
BuyTrpeunss suepris.
Tepmogunamuueckuit nporecc. Oyukimy
npouecca. Tennora. Pabora. Tlepsniii
3aKOH TEPMOMHAMUKH J1Is
M30JTMPO-BAHHbBIX M 3aKPbITLIX CHCTEM.
Dwuranbnus cuctemsl. [Ipumenenn

o

Xumuueckas
TEPMOJMHAMMKA.

2-H 3aKOH TEPMOJAMHAMUKHI.
Ourponus.Heobparumbie n obparumMble
npoueccsl. Makpo- ¥ MUKPOCOCTOSHMS
cucrembl. Tepmojgmnnamuieckas
BEPOATHOCTL COCTOSHUS CHCTEMDI.
Ypasuenue bosbumana. DHTPOINUs — Mepa
HEYNOPSIOUEHHOCTH COCTOAHUS CHCTEMDI.
BTopoii 3aKoH TepMOAHHAMUKH.

HEII"IPZI BJCHHOCTL XUMHYCCKUX TIPOLICCCOB.

Mazopble paBHoBecust. Tperuii 3akon
TepMotnHamuikn. Cranjapraas YHTPONus.
Pacuer uzmenerus sHTponum

R

()



Xumuueckas
KHMHETHKA.
XUMHUECKoe
paBHOBECHE.
Karanus.

Xumuueckas kuneruxa.llpocroie v
CNOXKHbIC peakliyu. FlonsThe MexaHrsma
peakumn. CKOPOCTL XMMHUECCKOH
peakuuu: PakTopbi, BAUSIOUME HA
CKOPOCTDL. 3aKOH JCHCTBYIOINWX MACC.
Kunernueckue vpasenus. Koucranra
CKOPOCTH; (PaKTOPbI, BAKSIOUIME HA Hee.
3aBHCUMOCTb CKOPOCTH XHMHYECKOM
peakuuu ot Temrneparypst. [Ipasuio
Baur-Todda. Ypapuenue Appennyca;
IHEPrus akTUBALIMHW, aKTHBUPOBAHHBIN
KOMIIJIEKC, K

(o)

[0

Xumuueckas
KMHETHKA.
Xumuueckoe
paBHOBECHE.
Karanus.

Xumuueckoe
pasvopecue.Karanms.Karanuruueckue
cucrembl. [OMOreHHbIH, reTePOreHH bik
karanus. Karanuzarop. Cyth AcHCTBMS
Karajnzaropa. XMMUUECKOe PABHOBECUE,
YCIOBUE XMMHUECKOTQ PABHORECHS. 3aKOH
JEHCTBYIOHIMX Mace s 00paTuMoro
npouecca. KoHcraHTa XMMHIECKOTo
paBHOBECHS JUIst FOMOFSHHOM 1
rereporeHHon peakuuii; Gaxtopbi,
pausiomye rna Hee. CveuicHme
XMUMHUECKOro pasHopecHst. [punuun
Jle-1larens

6

PactBopbl.

Konuentpaumu. Juccounaums.O6was
XapaKTePUCTHKA PACTBOPOR.
PactBopuTests, pacTBOPEHHOE BELLECTRO.
Knaceu-pukanms pacreopos.
PacTBopuMOCTL TBEPABIX BEUIECTE,
MHUAKOCTEH, razop. CnocoOnl BbIpaKeHuUs!
COCTaBa PACTBOPOR: MACCOBASH 0181,
MOJISIpHAst J10Jis, MOJtIpHast
KOHUGHTPA-LMs, MOJIAPHASE KOHLIEHTPALIHS
IKBUBAJICHTOB, MOJISALHAS KOHIIEHTpaLMS.
3aKOH IKBU-BAJICHTOR JUISl PACTBOPOB.
Teopus oGpazosanus p

PactBopbl.

UUlkana pH. Pacuer peakiuu
cpenbi.Monnoe npouseeieHue BobI.
Bonopouubtii v rujgporeuiibHbii
nokazaresiu. [Hkasa pH. Pacuer pH
pPacTBOPOB CHIILHLIX W CJIabbIX KUCIOT U
ocHoBanuit. KucnorHo-ocHopHbie
unaukaropol. I'maponus coneit. dakrops!,
BJIMSAIOLLME Ha THaposin3. [waponis coneit
110 KaTMOHY, 110 AHUOHY, NONHBIH
FHAPOSII3.

o

PacTBopbl.

Komnmrarueupie ceoiicrsa
pacTeopoB.KosutHrarnsubie cBoicTBa
PacTBOPOB HEMIEKTPOIUTOR. 3akoH Pays
1 ero caencreus. OCMoC. OCMOTHYECKOE
naesenme. 3akon Banr-T'odipa.
KonurarusHoie ceoicTea pac-rBOpoB
ANEKTPONIUTOB. M30TOHMUSCKUN
KOIPPrLMEHT.

[Se]




DIIEKTPOXMMHUUYECKHUE
NpoLECChI.

TMousrue rnekrpona. YpasrueHue
HepHeTa. DNeKTpoXuMHUCCKIE CHCTEMBI.
OcoBEHHOCTH MICKTPOXUMHUCCKUX
npoueccos. Monuo-merannuueckuii
AEKTPOI. BOZHUKHORCHIC ABOHHOIO
WIEKTPHUECKOTO €105 Ha TpaHKie
DAEKTPOL-INEKTPOSIHT. PaBHOBECHBIH
DEKTPOAHBIH noTeHuman. YpagHeHme
HepHera. Fazopbie 2iekTpoib.
Bonoponisiii snexrpon. KuciopoaHwiii
anekTpos CraHaapTHbIH DCKTPOAHBIN
MOTERLMAN. DNCSKTPOXMMUUECCKME Psijy
Hanps

o

o

10

ONEeKTPOXUMHUECCKHE
MPOLIECChI.

["anbBanuueckuii aemenT. Pacuer

DJIC. TanbpaHnueckrii oeMenT. DneMenT

Hanwmans-sxodu. Karopmbiii npouece,
aHOIHbIN npouece, TokoodpaszytoLas
peaktmsi. Cxema MCKTPOXUMHYECKOM
uenu. TepmojrHamMuKa rajibBaHHUECKOTO
atementa. C ransBaHUuecKoro
anemMeHTa.

11

DNEeKTPOXUMUUECKHE
MpoLECCHI.

Koppo3zusa meramior.Kopposus metamios.
XHUMHUECKasT KOPPO3USI.
DNEKTPOXUMHUHECKAT KOPPO3UsS METAILIIOB
n ycioBus ee rporekanus. Cxema KI™D.
Karoauelii n anoarsiii nipouecesl.
Oxucaurenu-aenosipusaropsl. Yenosus
NPOTEKAK S KOPPO3UH METAIIIOB C
KHCJIOPOHOW M BOIOPOHOM
Jenonspusaumen. 3alura MeTauioB OT
Kopposzuu. Jlerupopauue. 3aluTHbIC
NOKPBITHA: HEMETALIHUCCKME,
METa/TNUECKHE (AHOJHbIC,

UTOTrO
IlepBas rpynna
nepuona
arrecTauuu
(3Kk3ameH)

Bropas rpynna
nepuoga
arrecTanum (3a4er)

ounast gopma (2 cemectTp)

KecTkocTb BOAbI

KecrkocTh BOJbL. Bujibl :)KECTKOCTH.
Yumsiruenue soabt. Karnouursl,
aHnoHuTLLOOLIAS XapakTeprcTrKa
NpUPOAHBIX BOA. KecTiocTs Boabl. Bujib

KECTKOCTH! Kap601 tarvast, He KZIP6()I—I arHas.

Eanuniet n3mepenus meeTKoCTH.
Ymsiruenue Boiabl. Merojibt yMsrueHus:
TEPMHYECKHI K PEarcHTHbLIC METOADI
(M3BECTKOBAHMS, COLOBO-U3BECTKOBBIH,

docarnbiit), JOCTOMHCTBA M HEAOCTATKH.

MeTron noHHOIro odmena. MonuTbi.
Karnouwurpl, annonnrsi. Peakuum oOmena
MOHOB KaTuoHuTa (ai

~1



Hucnepcunie
CUCTEMbI

HucrnepeHblie cucTemsi, iaccudukauus,
nony4ueHne. GU3HKO-XUMHUECKHE
CBOMCTBA JINCIIEPCHBIX CHCTEM.
[ToBepXHOCTHAS IHEPIUs, NOBEPXHOCTHOE
narsaenue. Ajgcopbums. HAB.
Onruyeckue cBOUCTBA UCHEPCHBIX
cucrem.Jlpcnepceibie cHeTemb.
Oco0EHHOCTH BHICOKOJIMCHICPCHBIX
cucrem. Knaccuduranuus iucnepehpix
CHCTEM 110 Pa3Mepam 4acTHLL AMCIIEePCHOM
(hasbl, 110 arperaTHOMY COCTOAHUIO
AMCTNEpCHOM (Pasbl U JIMCNEPCHOHHOM
Cpelibl, MO CTENSHW B3anumMoaeHCTRMS
4acTHUL AuCnepeHOl daznt 1
JUCTIEPCHOHHOM cpelibl. fenu v 305u.
MeToabl NONIyHEHMS AMCTICPCHBIX CUCTEM.
DU3HKO-XUMUUECKHE CBOMCTBA
JIMCTIEPCHbBIX CH

OCHOBBI XMMHHU
BSIKYLLMX BELUECTB.
CunukarHpie
CTPOUTENbHbBIC
Marepualibl

OO01wme PU3NKO-XMMUUECKHe CBOHCTRA
BSDKYLIMX BELLECTE M WX KIACCH(PUKALLHS.
Bosnywnsie Bsokyuime seuiecTsa.
lMuapaenuueckye BsixKyuMe BENIeCTBA.
Kopposus GeroHa v MeTojibl 3aliuThi OT
KOPPO3HU. PUBUKO-XHMHUCCKHE OCHOBDI
cTekn000pazHoro cocroanus. CuilMkaTHoe
crekno. Curanist. [pupoaroe
cunMKarHoe chipbe. Kepamuueckue
marepuanbt. Knaceuduxaums u cnocobul
nosyuenusi. Kepamnueckue marepmalibl.
Orneynopubic matepuaiinl. O0LMe
(PU3MKO-XMMHHECKHE CBOWCTBA BSOHKYLUMX
BELIECTB M UX KJacCHprKatms.
Bosayunbie Bsokymme BetiecTsa.
Bosaywmnas wisects. Funcossie Bsokyiuue
Bel

4

BblCOKOMOﬂ@KyJ'IHpH
b€ COCANHEHUS B
CTPOUTENILCTBE

OCHOBHbIE NOHATHS XMMUH
BLICOKOMOJIEKYJISIPHBLIX COCAMHCHHUI.
Crpykrypa v croiicTBa noauMepos. Buab
MONUMEPOB, MPHUMECHICMbIX B
crpontenbeTee. OCHOBHBIC TIOHSTHS
XUMUM BLICOKOMONCKYSisiPHBIX
coefuuennii. Kiaccumkauus, crpykrypa
U cpolicTia nosiuMepos. Cnocodn
nonyuenus nonumepos. Jecrpykums
MOIIMMEPOB, €€ OCHOBHBIC BH/IbI.
[Tnactmaccsl. Buabl nosmmepos,
NIPUMEHSCMBIX B CTPOMTENbCTBE.
[Monumepnuie obasku B GETOHBI.

UuToro

Bropas rpynna
nepuoxa
arTecTalun (3a4eT)

16

Uroro

32

32

3.2. TlpakTHuecKHe H CEMHMAPCKHE 3AHITHS H WX COACPIKAHTE

Tabnuua 3.2 Tembl nipaKTHUECKUX 3aHATHI

Haumenosanue

Konuuecrso uacos 1o dhopmam
oOyueHus

Kour. pad Cam. pabd

(o)



No ri/n paziena Tema n copepranue NPaKTHUECKOro § E
AUCLIMTUTMHBI 3aHATHS 5 =
(MO-nynst) g 3 g s
i z ;- & z - =
S - I - -
o o ™ o o] ™
1 2 3 4 5 6 7 8 9
Iepsas rpynma ounas popma (1 cemeerp)
nepuoga
arTecTannu
(3x3amen)
1| OcHoBHbIe TOHITHUS |OCHOBHBIE 3aKOHbI M TIOHATHS XUMHK. 2 2 ;
1 3aKOHbI XUMHH. Knaccbl Heopranuueckux coemHeHui, ;
OKBHBAJICHT. HomeHknaTypa. Crenets OKMCIEHHSI.
OKMCIN-TENLHO-BOCCTAHOBUTENbHBIC
peakumnun. Mosnspras macca. Kosimuectso
BELICCTRA. |
2| OcHoBHblIe NOHSATHs | DKBUBasIEHT. DOPMYIILHAS ¢UHHLA. 2 2 f
M 3aKOHbI XHMUHU. DKBUBAJICHT WIEMEHTA B COCAMHEHUH,
DKBUBAJICHT. DKBUBAJICHTb COSIMHCHUIA Pa3IUUHBIX
Kiaccos. Yucno akBHBaICHTHOCTH.
Onpeaenerne yuciia 3KBUBaTCHTHOCTH
COCIMHEHMS, YHACTRYIOIIETO B O0OMEHHOM
¥ OKMCIHTENILHO-BOCCTAHOBUTEILHORN
peakumnu. Konuectso peuiectsa
SKBUBANCHTOR. AUIMTHBHOCTH MOJISPHON
MaccChl IKBURANCHTOB. Pacuersl 1o 3akoHy
DKBUBAIICHTOR.
3 | Xumuueckas TepMogMHaMUUECCKHUE PACUETDI. 2 2 |
TEPMOAMHAMHKA Onpenenenue Teriosbix dPpdexron |
peakiuuu. Pacuerst auransini
00pa3oBaHusl BEULECTE NPU U3BECTHOM
reriosoMm ddexre peaximu. Pacuer
M3MEHEHMSI DHTPOITHM B XOJIC PCAKLIMK U E
npH PasoBbIX NPCBPALICHHSAX. |
OnpepesieHre HANpaBICHHOCTH
XHUMHUYECKHX MPOLECCOB U BEPOSTHOCTH
MPOTEKAHMSA XMMHUYECKON peakiluy B
3aBUCHMOCTH OT TEMIIEPaTYPhI.
4|Xumnueckas XUMHUECKash KHHETHKA M PaBHOBECHC. 2 2 |
KMHETHKA. [Tpunmenenne 3akoHa JICHCTBYIOLIMX MAcC
Xumuueckoe JUIS pacueTa CKOPOCTEH XHMUUECKHX
paBHOBECHE. peakiii, TCKYUMX KOHLEHTPALMI
pearcHToB M npojtykrToB. Pacuersl 1o
npasuny Banr-T'odda. 3axon
NEUCTBYIOLMX MACC JIISl FOMOPEHHbBIX W
FETEPOreHHbIX PEAKLIHI 151 COCTOAHMA
pasHopecus. [pumenchne npuHumna
Jle-1larenve ans onpeacneHus CMElICHUS
PaBHOBECHSI 11PU U3MEHCHUM YCIIOBUN '
npouecca. Pacuer pasio
5|PacTeopbl Konueurpaunn. Pacuers peaximu 2 2

cpefbi.Pacuernt pasiinunbix criocobon
BbIPAKEHUS KOHLCHTPALN PACTBOPOB.
CocrapneHue ypapHeHuii peakuubi
JUCCOLMALMH COCMHEHUI PA3IMUHBIX
KJIACCOB M ypasHEHUH peakiuii ruponusa
coner. Juccoumating CUibLHbIX U ciabbix
DNEKTPOIMTEB. PacueTst sesunnbl pH B
pPacTBOpax KHCAOT ¥ OCHOBAHMIA.




ONEeKTPOXMMHUYECKHE | DNCKTPOXHMHUUYCCKHE NPOLIECCHI. 2 2
MpoLECCHI DNeKkTpoAHbIH NMOTEeHIHA

MOHHO-METAIMUECKMX W I'a30BbIX

MexkTponos. Ypasuerne Hepucra. Pacuer

DC rasibBaHKHUECKMX AEMEHTOB.

CocTrapiieHue rajibBaHHICCKUX

AME-MEHTOB U DNEKTPOHBIX HPOLECCOB. 2
Onexkrpoxumuieckue |Kopposus Metamios. Onpeaenenue 2 2 |
NpOoLECChi BO3BMOIKHOCTH NPOTCKAHKS KOPPO3UK ;

MeTauna B 3a4amHbix yenosusx. Crnocobol “

3aLMThl METAJUIOB OT KOPPO3HH. i
UTOrO 14 14 |
IlepBasi rpynmna i
nepuoja E
arrecTauuy
(3x3amen) i
Bropas rpynna ounast popma (2 cenmectp)
nepuoia E
aTrecTanuy (3a4eT) |
XHUMus BOADI AHecTKOCTb BOABI M METO/bI ¢ 2 2

ycTpaneHus. XKectkoeTs Boabl. MeToap

YMATYEHHs BO/bI. PacueTsl :KeCTOCTH

BO/lbI, MACCHI PACTBOPEHHBIX COJIEH B BOJIE.

Pacuernl Mmace peareHToR, HEOOXOIMMbIX

JUis ymsirueHust Bobl. Konnokeuym no

Teme «KecTkoCTb BOAbI H METO/ILI e¢

YCTPAHCHHS. ‘
Hucnepcublie OnpejieaeHue Noporor Koarysisilum 2 2 (
CUCTEMbI ruapoobHbLIX 30eH. Jucnepetbie

cucrembl. Kiaceuguiaums, Merosl ’

noltyueHus u ceoiicraa. CTpoeHue HacThiy

JmenepcHoi dasw! ruipo(oOHbI 30sei.

Cocrapnenune popMyst MALEIU

ruapooOHbLIX 30a¢H. YCTORUMBOCTD H

KOATYJISILIMS KOJLTOMIHBIX CHCTCM.
HucnepcHblie Onpejenenue HOPOror Koarysisimm 2 2 ;
CUCTEMbl ruapodoOHbIX 300eH.Onpenenciue f

MOPOroB KOAryJsiuui ruipodobHbIX i

souied. KOsumokBHyMm 110 Teme

«/IncnepcHble cucTeMbiy. j
OCHOBbI XMMHH XUMHS BSDKYUIAX 2 2 3
BSOKYLUMX BELLECTB.  (MATePHAIOB.BO3/YIHbIC BIIKYLIHE
CunukarHbie matepuasibl. Chipbe. 1ony4YeHHE 1
CTPOMTENBLHbIE TBEPAEHHE BO3LYLIHON H3BECTH,
marepHasbl THUMCOBBIX M MArHE3HAJIbHBIX BSDKYLLIHX.

Pewenue 3anau. Nuapasnuueckue

BSDKYLLME Marepraibl. Cbipbe, NOayueHue

H TBEPACHHE NIMHOZEMHCTOIO W

MOPTIAHALEMEHTOR, I'HAPABIHUECKON

nisectu. Pewrenue sanau. Konnokeuym no

TEME «XUMHS BAMKYLIMX MATCPHATIOBY.
HUTOTIO 8 8
Bropas rpynna
nepuona
arrecTauun (3a%er)

Hroro 22 22 i

3.3. JlaGoparopHblil IEPAKTHKYM H CI'0 CONepKRAnNe



Tabnuua 3.3 Tembl naGoparopHbix padbor

Konuuectso uacos no gpopmam

olyueHus
Haumenoranue Kowr. pabd Cam. pabd
No 11/ paziena Tema u cogepxanue naboparopuoii ] =
AUCLMTUTHHbI paboThI & =
o = o =
(Mo-pnynst) « s S « S =
Sl = |5 | & |z| 3
5 | & | 8 | & |3 &
1 2 3 4 5 6 7 8 9
IlepBas rpynna ounas ¢popma (1 cemectp)
nepuoaa
arrecTauun |
(ax3amen) ‘
1| OcHoBHble nousTHs [OnpeaeieHme coiepuraHms 2 2 4
H 3aKOHbI XUMHMU. KPUCTATW3ALMOHHON BO/IbI B
DKBUBAJICHT. KpucTastoruapare kapbonara |
HaTpus.OcBoeHUEe nprema B3BeiBatms,
METO/A KMCIOTHO-OCHOBHOIO THTPOBAHMUS. E
PacueTbl ¢ MCHONb30BaHUEM 3aKOHA ‘
JKBHUBAJICHTOB.
2| OcHoBHblIe NoOHsITHsE |OnpeaeneHre MoasipHON Macehl 2 2
M 3aKOHbI XMMHM. DKBUBAJICHTOB MPOCTOIO BEUICCTBRA.
DKBUBAJICHT. DKCIEPUMEHTAIILHOC OTIPEICACHUE
MOJISIPHOM MACChl DKBUBAICHTORB
aNOMHHUS METO-/IOM BLITCCHEHMS |
BOAOPOAA U3 KUCHOTBI. [Ipumenenue n
3aKOHA DKBUBAJICHTOR B pacuerax. E
3 | Xumuueckas OnpenesieHUe IHTaNBLIMK PACTBOPCHHUS 2 2 f
TepMOAMHAMMKA COJIH. DKCIEPUMCHTAIILHOE ONpee/icHHe ,
SHTANLIMKY PACTBOPEHMS COTH METOLOM
KaJIOpUMETpUr. 3aKPCIUICHUC TTIOHSTHS
AHTANBLITUU.
41 Xumuueckas OnpejeneHne 3aBUCHMOCTH CKOPOCTH 2 2 i
KMHETHKA XUMUUECKON peakilii OT KOHUECHTPaLUUK ,
peareHToB. IKCMEPHMCHTAILHOE
onpejeseHne 3aBHCHMOCTH
OTHOCHTENILHONW CKOPOCTH XUMHUUYECKOH
PEaKUMK OT KOHLCHTPRUMM PEareHToR.
5 [Xumuueckas OrpenesieHue 3aBUCUMOCTH CKOPOCTH 2 2
KMHETHKA peakuuu OT TEMINCPATYPbi.
DKCMEPUMEHTANIBLHOE OTNpPEACICHHE
3aBUCHMOCTH CKOPOCTH PEaKiivn OT
Temneparypil. FHpuvenciue npasuna
Baur-Todda jns pacuera ckopocru 3
peakumm B 3aBUCHMOCTH OT TEMIIEPaTypb.
6 | Xumuueckoe CmenieHue XUMUHECKOro PaBHOBECHSI, 2 2 ‘
paBHOBECHE DKCHEpUMEHTANLHOE CMELLCHHE |
XMMHYECKOroO paBHOBECHS TpH E
M3MEHEHHH PABHOBEC-HbIX KOHUESHTPALIMH !
peareHToB M npoaykros. pumenerne l,
npuHumna Jle-Ilarense nns onpenenenus ;
HarpPaBJICHKS CMCIICHUS XUMMUECKOTO i
pPaBHOBECHS. ‘




7|PactBoppbl. [Tpurorosnenuc 2 2
pactBopos.lIpurororiieune pacreopa
3alaHHON KOHUEHTPALMK 13 ;
KOHLIEHTPUPOBAHHOIO pacTBopa. i
OnpejeneHne KOHUCH PALIMKY KPETKOTO
pacTBoOpa ¢ NOMOILIO aPeoMeTpa.
PazbaBiieHne pacTBOpoOB.
8 |PacTeopb!. Onpeenenye MOJSPHON Macchl 2 2
IKBUBATICHTOR CIAMKHOTO
BewecTBa.OnpeaeneHue MOJISIPHOM MacChl ’
HKBUBAJICHTOR HEM3BECTHON KHCIOTDI
METOIOM THTpOBaHus. Pacuer ¢
MCTIOJIBL30BAHNUEM 3aKOHA SKBUBAJICHTOR.
9|PacTBOpbI. Onpepnenerue pH pacTroOpoB ¢ NOMOLILIO 2 2 ?
uraukaropos.Onpejenenue pH pactsopor
KUCJIOT M OCHOBaHHI ¢ NOMOLILIO
paziuyHbIX MHAUKATOPOB. CpapHe-Hue
NMONAYUEHHbBIX BEJMYHH C PACUETHLIMMU.
10 |Onekrpoxumuueckue {Kopposus meranios. Habmonenue 2 2
npouecchl. MPOLIECCOB KOPPO3IMH METAILJIOR B
3aBUCUMOCTH OT Pa3IMUHbLIX YCIOBHE
HAXMKACHHUS. AKTHUBALNS KOPPO3HH.
3aLUTHBIC METAUTHHYCCKUE NOKPLITHS.
Cocrasnenue KOppo3MOHHBIX JIEMEHTOR U
NEKTPOAHBIX MPOLECCOB.
UTOTO 20 20
Ileprasi rpyuna
nepuoia
arTecTauMm
(3K3amen)
Bropas rpynna ounas gpopma (2 cemecTp)
NepHoia
arrecranuu (3a4er)
1{OcHOBBI XUMUHK CutMKaTHBIF MOIYAb JKUAKOIO CTEKIIA. 2 2
BSDKYLUMX BelecTB.  |MeTosoM KHUCIIOTHO-0CHOBHOIO
CunukarHble TUTPOBAHMS OMNPEACHAAOT CHIAMKATHBIH 5‘
CTPOMTENbHbIC MOZYJTb JKHMAKOTO CTEKNA. i
Marepuabl
2| XumMus BOADI OnpepeneHne mecTkocT Boibl. Metogom | 2 2
TPUIOHOMETPHUECKOTO THTPOBAHMS
orpeaesercs 0dLas MeCTKOCTb BOJIbI.
MeTooM KHCIOTHO-0CHOBHOTO
TUTPOBAHMs Oripeae/siercs kapboHarHas
HECTKOCTb BOJIbI.
3| ducnepcubie AncopOuust YKCYCHOH KMCIOTBE HA YIUIE. 2 2
CHCTEMBI ITposoaures onpenenctue ancopOumru
YKCYCHOM KHCJIOTHI HA aKTUBUPOBAHHOM
yme. Onpejensercs gnHamudeckas
EMKOCTb.
41OCHOBbI XUMUH Onpeaenenye cogepianms OKCHI0B 2 2
BSDKYLUMX BEUISCTB.  |[KaJIbLMS W Maruus B veste. Onpenensercs
CunukarHbie CYMMapHOE CojiepKatne kapOboHaTos
CTPOUTENbHBIC KasblUust U MarHus B MeJie.
Marepuasbl
UTOro 8 8
Bropas rpynma |
nepuoga |

arrecranuu (3a4er)

3]



Hroro

[ 28 [ |

| 28

3.4. Kypcosoii npoekT (pa60Ta) i1 €ro XapakrepuernKa

He

npesycMOTPEHO.

3.5. HupnBrayanbHoe 33JaHHE H €I0 XapaKTePHCTHKA

Tabmuua 3.5 Tembl HHAHBHYATILHBLIX 3a1aH Wi

Konnuecrso uacos no popmam

00yueHust
Kour. pabd Cam. pab
=N =x®
Ne n/n Tema uHANBUIYAILHOTO 3a/JaHus] g g
oy T
Sl z | E|E| 2
S |3 | &3 |3 5
1 2 3 4 5 5 6 7
Ileppas rpynna mepuoaa arrecranum (3K3amMen) - 04MHas
dopma (1 cemecrp)
1 |MuamBuayansHoe 3ananue "Xummuteckas TepMoAHHaMUKA. 7
Xumudeckas kuneruka'. bonee nosinoe noHuMaHue 3aKoHOB
XUMHYECKOH TEPMOAMHAMUKY M KUHETHKH, MIOJIyYeHUE HABBIKOB !
B pacueTe TeroBbiX APPYEKTOB, ONpPECNCHUN HANPABAEHHOCTH |
XUMMUYECKHX NPOLIECCOB, AHAJIM3E PEAKLIMOHHON COCOOHOCTH 5
BELLECTB, ONPEAETICHUH CKOPOCTH PeakLiMH, PacuCTe KOHCTAHThI
PaBHOBECHUS, PABHOBECHBIX KOHLICHTPALIMI PEarcHTOB 1
NPOAYKTOB.
UTOTO 7 §
Heppas rpynna nepuoia arrecrauuu (3K3aMen)
Bropas rpynna nmeproga arrecraniu (3a4er) - ounasn gopma E
(2 cemecTp) .
1| Xumus Bxywux marepuaion.Peluctue npakruueckux 6 ;
pacueTHbIX 3a1au no TeMe "BsKylme Bemecrsa’, 3
UTOIo 6
Bropas rpynna nepuoja arrecranuu (3auer)
Hroro 13

()



4. BBIABJEHME PE3YJILTATOB OCBOEHUWA AUCLEMIIJINHBE

4.1. Tacnopr ¢onna ouenounbix cpeacts (POC) ne aucHUIINHE
Tabnuua 4.1 - Macnopr gonaa ouerounbix cpeere (POC) No qUCUUTUIHUHE

Ne Haumenopanue - o Kone
Texnonorus Buj arrecrauum Bubl sanstuit | Gpopmupyembix
N/ | OUEHOUHOro CPeICTRa "
KOMIETEHLIM

1 2 3 4 5 )

1 [Hoknan, coobiuenue | Tpauuuuonuas Tekywmnit KOHTPOJIL Jlekunu OIK-1.1.,
o0pasosarensas OIK-1.3.
TEXHONIOrMs

2 |Konnokeuym TpapuumonHas Texyiumii KOHTpPOIL [Tpakruueckne  |OIK-1.1.,
obpazopareiibHasi OIIK-1.3.
TEXHOIOMMSI

3 |KontponbHhas pabora |Tpaguumonnas Texyiuni KoHTposIL KourposibHas, OIK-1.1.,,
oOpazoBarelibHast CPC OIIK-1.2,,
TEXHOJIOTHSI OIK-1.3.

4 |TMoprdonuo Mudopmanmonno-ro | Texyiumit konrpons — |JlaGopatopusie  |OTIK-1.1.,
MMYHUKALMHOHHAS OTIIK-1.3.
obpazoBarenbHas
TEXHOJIOT U

5 |Pa3noypoeHeBbie Tpasuunonnas Tekyuwii KOHTPOJIbL CPC OrIK-1.1,, g

3aa4uM K 3a/laHus oOpasosareiibHas OIK-1.2.,
TEXHOJOI S OlIK-1.3.

6 |Tecr Hndopmarmnonno-ko | Tekyuinii konrpon,  |CPC OIK-1.1.,
MMYHUKAMOHHAS Or@K-1.2,, i
oOpazoparesibHasi OTIK-1.3. ”
TEXHOIOTNS

7 | Tpenaxep Mupopmanmonno-ko |Tekywwmii konrpons  [CPC OIK-1.1.,
MMYHHKALMOHHaSs OIlK-1.2.,
oOpazoBareinHas OTIK-1.3.
TEXHOJIOTHS

8 |Dx3ameHaunoHHbIe TpaauumnoHHas [Tpomexyrounas 3auer, Dk3amen  |OFTK-1.1.,

Ounersl oOpazoBareibiias arrecraumsi Of1K-1.3.,
TEXHOJIOrMs OIK-1.2. g

4.2 Bonpoch! K dK3aMeny (3auery)

Ilepsas rpynuna nepuona arrecranuu (3x3amen) - ounas gopma (1 cemecrp)

1. ®opmynbHbie eannubl Beiecrsa. Koimuecreo peuiecrsa. MonsipHas Macca BELUECTBA. MonsipHblit 00bem
razoo0pa3HoOro BELIECTRA.

2. DKBUBANEHT BELUECTBA. JKBUBANIEHTHOC YMCIO. DKBUBAICHT BEIECTBA. DKBUBANCHTHOE Yncho. KoniuecTro
BELLECTBA dKBUBAJICHTOB. MosisipHas macca HkeuBaicHTos.. MonspHbiii 00bem YKBHBAICHTOB 1a3000pa3HOro
BELLUECCTRA.

3. [IpeameT XUMHUYECKON TEPMOAMHAMUKY

4. CranpapTHas DHTAJILIKS 00PA30BAHMS XMMUUECKOTO COCAMHEHMS.

5. Tepmoaunamuueckas cucrema. Okpysraionias cpeaa. Bujasl cuerem (M301MpoBaHIibIe, 3aKpbIThie, OTKPHITHIE).
6. Cocrosnme cucrembl. TepmoanHammuueckne napamerphi

7. TepmonuHamuueckue npotecceh (p=const, V= const, T= const, p,T= const, V.T= const).
8. DyHKLMU COCTOAHMS CUCTEMBI, DYHKLKM NpoLiecca

9. BHyTpeHHsis sHeprus

10. Ternora u padora.

11. IlepBblii 3aKOH TEPMOJAMHAMUKH.

12. TlepBblii 3aKOH TEPMOIMHAMUKH ISt PABIMHHBIX TPOLCCCOB. DHTANBINS CHCTEMbI.

13. Tennopoii e peaxun. 3axon Fecca.



-

I,

33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44,
45.
46.
47.
48.
49.
50.
51.
52.
53.
54.
55.
56.
57.
58.
59,
60.
61.
62.
63.
64.
65.
66.

. Bropoii 3akon TepmoamnHaMuku

. .DHTpOTIIHSL.

. I3MeHeHUs DHTPONKK B M30/MPOBAHHON M 3aKPHITON cucTemax

. Ypasnenue bonbumana.

. Tperuii 3axoH TepmorHamuiy. CranaaprHas sHTPOnus.

. I3MeHeHue SHTPOTIHKM B XHMHUUECKOH peakinuy.

. DHeprus I'nG6ca. Duranbnuiinbiii 1 douTponniinsii Gakropsbi.

. .OHeprus 'nb0ca kaK KpUTepuit HANPABICHHOCTH XHMHUYECKHX TPOLECCOB.

. .Brinsnue temneparypbl Ha HanpaBACHUE CAMOIIPOU3BONBLHOIO MpoLecca

. Pacuer antpornuu daszosoro nepexo/ia

. IpocTeie u crnioknbie peakunn. Mexanism XuMUIeCKOH peakumH.

. CKOpOCTh XUMHYECKOH peakiimu

. U3MeHeHne KOHLEHTPALUi peareHTor 1 NMPOAYKTOB B XOAE PEaKiLkH.,

. DaKTOpbI, BIMAIOUME HA CKOPOCTH PEAKLLMH.

. 3aBUCUMOCTb CKOPOCTH PEAKLIMK OT NPUPOALI PEarnpyIOLIMX BELLECTE.

. Mopspok v MmonekyaspHoOCTb peakiimu. Hpuunnnl HecoBnaaeHus.

. F'omorenHbie ¥ rereporeHtbic peakumy.

. 3aKOH JEHCTBYIOLMX MACC JUIs @) FOMOTEHHbBIX PCakiMii; 0) reTeporeHHbIX peakiiii.
3aBUCUMOCTbL CKOPOCTH peakinn ot Temneparypsi. Ipaewio Baur-Iodda. Vpasnenne Appennyca.

aHeerﬂ axtuBauyn. Mamencnue DHEPIUK 110 KOOPAMHATC PCAKLIMN.

3aBMCMMOCTb CKOPOCTH peaKitii o1 Temneparypst. [Ipasuio Baur-I'oda. ¥Ypasuenne Appennyca.

CrocoObl BbIpaXEeHHUs! KOHLICHTPALMH PacTBOPOB

IepepacueT koHUEHTpALMIA.

Wlxana pH. Monnoe npoussencHue Bo/ibi.

Pacuer peakumu cpebt PACTBOPOB KHCJIOT M OCHOBAHMIA.

Juccoupaums aaeKTpoanToR.

Crenens auccounaunu. Koncranra qMccoupaimm,

3akow pazdasnenust Ocrsaibia.

Kosstnrarusrible CBOMCTRA paCTBOPOB HCIEKTPOIIMTOR.

IMonmwxenue gasiieHus napa pacrTBOprTens Haj pacTsopom. 3akon Payns.
IToBbileHne TeMnepaTypbt KUIICHUs PACTBOPA.

IMoHmxeHre TemnepaTyphl 3aMep3anms pacTeopa.

Ocmoc. Ocuoruueckoe rasienue. 3akon Baur-T'odda.

Konnuratusubie cBoiicTBa pacTBOpoB MIeKTPosiiTor. M3oTonnyeckuii koaduumenr.
ONEKTPOXUMUHECKHE CHCTEMbE W ITPOLIECChHI.

Honnomeraiuinueckuit saewrpon. J1DC.

3HaK M BEJMUYMHA MOTSHIMANA WICKTPOA.

Bonopoaubiii anexkrpon. Ypasuenus papHorecus. Pacuer norenimana.
CTaHpapTHBIH MOTEHLMAN METAIHUCCKOIO MIEKTPOAA

Pan nanpsoxenuit metanios

Vpaeneuune Heprcra.

Kucnoponusiit anekrpon, Ypapuenus papnosecus. Pacuer norenuumalia.
[anbeaHuueckuii snement. Cxema I, Brekrpoirubie peakiumu.

CBs3b NIEKTPHUUCCKOM 1 XHMMUCCKOM paboTsyl.

Daexrpoarxyias cuia. Pacuer DJ1C.

Dnement Jlanuons-Skobu.

Xumuyeckas Koppozus.

DNeKTpoXuMUUecKas KOPpPOsus.

Karoanble v aHoAHbIC npoleceh kopposun. Cxema KI'D.

3aluTa METaIOR OT KOPPO3MK (JIEFMPOBAHHE METAILIOB).

3alura METAIOB OT KOPPO3UHM (JNECKTPOXHMUHCCKAS 2aIUMTA - KATOAHAA, IPOTEKTOPHAS ).
3awuTa METANNOB OT KOPPO3UHK (M3MEHEHHE CBOHCTE KOPPOZHOHHON Cpeibi).
3auTa METAIOR OT KOPPO3UM (PALMOHANLHOE KOHCTPYHUPOBAHKE W3/1CNIMiA).



67. AKTHBATOPbI KOPPO3MH.

68. Ocpoenme npuema B3BCIIMBAHMS, METO/1d KUCIOTHO-OCHOBHOIO THTpOBaHus. PacueTsl ¢ MCNONb30BAHUEM
3aKOHA YKBHBAJICHTOB.

69. DKcnepuMeHTaILHOE OTIPE/ICASHHE MOISPHON MACCH YKBUBAJIEHTOR aJlIOMUHMS METO-0M BHITECHEHHUS
BOAOPOAA W3 KMCHIOTDI. [pumMeHeHne 3aKona SKBUBAJICHTOR B pacyerax.

70. DKCNIEPUMEHTAILHOE ONPEICIICHUE IHTAIBITHM PACTBOPEHMS COTM METOIOM KaJIOPUMETPUHM. 3aKperieHne
MOHSATHS DHTAILITUHU.

71. DKCnepUMEHTaNLHOE ONPEICIICHUE 3aBUCUMOCTH OTHOCHTELHON CKOPOCTH XMMHUECKON peakumm oT
KOHLEHTPALMK PEareHToR.

72. DKCNEPUMENTAILHOE ONPEL/ICHUE 3aBUCUMOCTH CKOPOCTH peakiiun oT Temneparypsl. [lpumenenue npasuna
Banr-T'odda nns pacuera CKOpOCTH peakLiy B 3aBUCUMOCTH OT TEMIIEPATYPbI.

73. DKCNEPUMEHTAJILHOE CMELIEHNE XHMUUCCKONO PABHOBCCHS MPH W3MEHEHHH PABHOBEC-HBIX KOHLEHTpaLMii
pearenToR W npoaykros. [pumenenne npunumna Jle-Llarenbe nis onpeaesneHns HanpasieHus CMeELLEHHs
XHMHUYECKOrO PaBHOBECHS.

74. Knaccel HeOpraHMuecknx coeimHennii, Homenknarypa. Crenetb OKKCneHus.
OkMcn-TenbHO-BOCCTaHOBUTENbHbIC peakunu. Mospnas macca. Koauuectso Beiecrsa.

75. @opmynibHas eMHALA. DKBUBANCHT JICMEHTA B COCMHCHUH, IKBUBANEHTBI COEAMHEHUIN Pa3IMUHBIX KJIACCOB.
YKo SKBUBANEHTHOCTH. ONPENe/ICHUE YHCIA DKEUBAIICHTHOCTH COCAMHEHMS, YUACTBYIOMIEr0 B OOMEHHOM 1
OKMCIHTETbHO-BOCCTAHORUTENILHOM peakuny. KonuecTso BelecTsa HKBUBAICHTOB. AIUTHBHOCTL MOJISIPHOM
MacChl SKBUBAJIICHTOB. PacyeTsl o 3aKOHY YKBHUBAJICHTOB.

76. Onpenenenue TernoBbiX 2PPexTon peakumu. Pacuersl SHTAbNUN 06Pa30BaHMA BELLECTS NPH U3BECTHOM
TEN0BOM 3(perTe peaxumn. Pacuer u3MeHEHNs DJHTPONIUKU B XOIE PEakunm 1 1ipu (PazoBbliX NPEBPALIEHUX.
Onpenenenrie HaNPaBAEHHOCTH XMMHYCCKHX TIPOLECCOB H BEPOATHOCTH IIPOTEKAHMS XUMMUECKON Peakiuu B
3aBUCUMOCTH OT TEMIICPATyphbl.

77. llpamenenue 3aKoHa AEHCTBYIOLMX MACC JUIS PacyeTa CKOPOCTEH XMMUHECKHX peakLiMil, TEKYLIMX
KOHUEHTPALMHA peareHTos v nipoyxkros. Pacuernt no npasuiy Bant-I'opda. 3akon nehcryowmx mace as
TOMOTEHHbBIX M I'eTepOreHHbIX peakiuhi Jis coctoauns pasrosecus. [pumenenne npunumna Jle-Larense ans
ONpeAeneHus CMELCHKS PABHOBECHS NP W3IMEHEHWUM YCIIOBUH 1ipouecca. Pactuer pasno.

78. PacueTbl pa3anuHbIX ¢NoCOOOB BLIPDKCHHNS KOHICHTPaLMK pacTeopos. CocTasieHue ypasHeHui peakuuii
AUCCOLMALMM COCAMHEHUH PasIKIHBIX KNACCOS W YPABHEHMI peakumnii ruaposinsa cosieit. Jluccounaums cUibHbIX
1 cabpIX 2eKTPonnToB. Pacuersl Beitmumibl pl B pacTBOpax KHCAOT ¥ OCHOBAHMIA.

79. DNEKTPOAHbIN IOTEHLMANT HOHHO-METAIIMYECKUX M FR30BbIX 21eKTPoaoB. Ypasnenue Heprcra. Pacuer DJ1C
rajibBaHUYECKMX IeMEHTOB. COCTABACHME FalbBaHHUYCCKUX IE-MEHTOB U DJIEKTPO/IHbBIX MPOLECCOB.

80. Onpenenetue BOZMOMHHOCTH FPOTEKAHUS KOPPOINMA MCTAILIA B 3a4aHHbIX YCI0BUAX. CIIOCOObI 3aLHTDI
METAJLIOB OT KOPPO3HU.

81. Bosiee 11oaHOE NOHUMAHKE 3aKOHOB XHMUUCCKOH TEPMOARHAMMKN M KHHETHKH, N0JIyUeHHE HABBLIKOB B pacuere
TENI0BbIX PDEKTOB, ONPEACICHIN HANPABICHHOCTH XMMHUCCKUX 1POILECCOB, AHATIW3E PEaKLIMOHHOM
CHOOCOOHOCTH BELLECTB, ONPEACHCHAN CKOPOCTH PEAKLMH, PACUETE KOHCTAHTLI PABHOBECHS!, PABHOBECHbIX
KOHUEHTPALMI PEareHTor U NPOAYKTOB.

82. Ilpurorornenue pacTsopa 3aaaHHON KOHIGHTPAUMHK U3 KOHLEHTPUPOBAHHOIO pacTeopa. OnpeaeneHue
KOHLICHTPALIMK KPENKOIO pacTBOpa ¢ NOMOLILIO apeomeTpa. Pazbasnenune pacTBopos.

83. DKCnepuMEHTaNILHOE OMPEAEICHUE MOJISPHON MACChl DKBUBAICHTOB aIOMUHHS METO-/0M BbITECHEHHS!
BOJIOPOAA W3 KMCAOTHI. [IpuMeneHne 3aKoHa SKBUBANICHTOB B pacuerax

84. Onpenenerive pH pacTBOPOB KHCIIOT M OCHOBAHKI ¢ HOMOLIBLIO PA3IMUHBLIX WHANKaTOPoB. CpaBHe-HUE
NMOJYHEHHBIX BEJIMHUUH € PACUETHRIMMU.

85. HabnioneHnue npoLeccor KOppo3nu METALIOR B 2aBUCHMMOCTH OT Pa3/iMUHBbIX YCJIOBHI HAXOMN/ICHHUS.
AKTHBAUMS KOPPO3MU. FALMTHBIC METAIUIMYECKKE NOKPbITHA. COCTABACHHE KOPPOZMOHHBIX MEMEHTOB U
ANEKTPOIHBIX MPOLECCOB.

86. Uncno skBMBANEHTHOCTH.

87. TlpumeHenrie OCHOBHBIX 3aKOHOB XUMHH B KOJHUYCCTBEHHBIX PACHETAX 110 YPABHEHUAM PCAKIMIA.

88. lNpumeHeHue 3aKOHA IKBUBAICHTOB B TEPMOXHMHUECKHX PACCHETAX.

89. Paccuernl ckopocreii peakuun u onpeacieHue Gakropos BAHAIOMX HA CKOPOCTh M CMELEHHE XMMHUYECKOTO
paBHOBECHSI.

90. PaccueTsl KOHUCHTPaUH PacTBOPOE.

91. DnekTpoxuMuUYecKHE pacueThbl 10 YPABHEHUSM PeaKiinii.

92. DNEeKTPOXMMUUECKHE PACHETbI 110 YPABHCHUAM PCaKLIMA.



93. INpyMeHEHHE OCHOBHBIX 3aKOHOB XMMUMW B KOJIMUECTBEHHBIX PACHCTAX 110 YPABHEHUAM PEAKLIMA.

94. IlpumeHeHHe 3aKOHOB TEPMOJMHAMUKH B TEPMOXHMHUCCKUX paccUeTax.

95. Paccuerni ckopocTeii peakuny v onpeaectne (pakropos BAMSIOUMX HA CKOPOCTb U CMELLEHHE XHMHUECKOTO
pPaBHOBECHSI.

Bropas rpynna nepmosa arvecranuu (3auer) - ounan Gopma (2 cemecrp), 3acunas popma (2 cemectp)
1. Buabl aKECTKOCTH BOAbL. EJIMHULIBI H3MEPEHUS! JKECTKOCTH.

2. Knaccuuxanus npupoaHbiX BO/L M0 BEJIMUYMHE JKECTKOCTH U 1O MUHEPAJTM3ALINM.

3. Onpenenenue kKapOboOHATHOR HECTKOCTH BO/b.

4. MeTogpl ycTpaHeHu s KapOOHATHOM MECTKOCTH: @) TEPMUUECKUI METO YMSAIUEHHUS BOJIbE; O)
COJIOBO-M3BECTKOBbIN METO/; B) H3BECTKOBbIM METOA; ) (hocdartbiii MeTo.

5. PacueTsl )kecTKOCTH BOAbI K MACCHI PEAICHTOB, HEOOXOAUMbBIX /ISl YMSTYEHHS BOJIbI.

6. Metoa nonHoro obmena. Knaccudmranms vonuros.

7. ducnepcHble cuctembl. Knaccu(pukatius AUCiepeHbiX CHCTEM 10 Pa3MEPy YacTHll AMCIIEPCHOM
¢azbr.Jucnepcras daza. [lucnepcronnas cpena.

8. Knaccugukauus gucnepeHbiX CHCTEM N0 arperaTHoMy COCTOSHIIO AMCHEPCHON (hasbl M JUCTIEPCUOHHOM
cpenbl.

9. Knaccndurams KoNIOMAHBIX CHCTEM 110 CTEHEHH B3AUMOACHCTBIS IMCITEPCHOM (pa3bl ¢ AUCTIEPCHOHHOM
cpenoit (inodpuiibHbie U THOPOOHLIC KOJTOUAHBIC PACTBOPbHI ).

10. Knaccudukaumns KonaoUAHBIX CHCTEM N0 CTENECHY B3aUMOJACHCTBUS YACTHLL JAMCTIEPCHOMN (azbl MEKILY COBOM.
Tenu u 3044.

11. MeToabl noayyeHus AUCTHEePCHbIX CHCTEM.

12. OnTrueckue CBOWCTBA JIMCHIEPCHBIX CHCTEM.

13. IoBepxHOCTHAS YHEPrUs. MOBEPXHOCTHOE HATIHIKECHUE.

14. Ancopbums. IAB. I'lpumencuue TTAB B cipourenseree.

15. Kosnounanbie pacreopbl. CTpoeHHe KOITOUAHBIX YacTull ruapo(poGHBIX 300ei.
16. YCTORUMBOCTL M KOAry IsUMs KOMIOHAHLIX cuctem. Buabt yeroliuusocru. [pasusio Llyabue-Tapau.
17. Daxkropbl, BAMSIOWME Ha YCTORUHBOCTH W KOATYJISLHIO KOJIOMHBIX PACTBOPOB.
18. O6wime PusnKo-XuMHUECKHe CBOHCTBA BIKYLLUKX BEIECTR U UX Kiaccu(puKaLus.
19. Bozaywsble Bxcyume sewectea. Bosaywinas uspects.

20. I'uncoBbie BHKYLIME BELIECTBE.

21. MarHe3uvanbHblii UEMEHT.

22. CunmMKaTHoe CTEeKNO.

23. Kunkoe crexno.

24. Curannbl.

25. @apgop, dasHc, 0OKUIOBLIC KEPAMUUECKUE MATEPUAITBI.

26. Tlopraanauement. Chipbe, NOJYUCHHE, TBEPACHUE, IIPUMEHEHHE.

27. I'nuno3emucTbli LemeHT. Chipbe, NMoJiyYeHue, TBEpACHHE, NPUMEHEHKE.

28. T'uppasnuueckas uzeectsb. [ytonanoesie no6asku.

29. Kopposus 6erona. MeTojibt 3a1MTht OT KOPPO3ZHH.

30. Knaccugurauus, cTpyKrypa v CBOHCTBA NOJIMMEPOB.

31. duznueckue cBOMCTBA NOIMMEPOB.

32. JlecTpyKuusi NOJIMMEPOR, €€ OCHOBHBIE BUJIbI.

33. [lnacTmacchl.

34. Buabl nonumMepos, HpUMEHSEMbIX B CTPONTENLCTBE.

35. Tonumepnbie nodapku B OCTOHLI.

36. OnpeneneHue CUAMKATHOTO MOLYJIR KHAKOTQ CTEKNA.

37. OnpenesieHue 001LEH IKECTKOCTH BOJILI.

38. Onpenenetue kKapOOHATHON HKECTKOCTH BOMbL.

39. Onpenenerue aacopoUMH YKCYCHOW KHCIIOThI HA aKTHBUPOBAHHOM Y€,

40. OnpeneneHre CyMMapHOro cojaeprkaring kapbosaTos Kby W Marius B Melte.
41. Pacuersl sECTKOCTH BO/IbI, MACCHE PACTROPCHHBIX CONEH B BOACE.

42. Pacuernl Mace peareHToB, HEOOXOAMMBIX s YMATUCHHS BO/IbI.

43. Crpoenue wactu, aucnepcHoii dgaspi ruapododumii 3onei. Cocrasnenne Gpopmy MuLes ruapodobHbIX
30M1€H.



44. YcToHuMBOCTL M KOAryJISLMSE KOJUTOMIHLIX CHCTEM.

45. OnpeneneHue noporos Koaryasumuu ruapododHeix 30Jiei.

46. Pewienye 3aaau:paccHeTbi N0 YPABHCHUSAM NONYHCHHS W TBEPACHMS BUKYILMX MATCPHAIOB,

47. Bo3mywHbIe BSOKYLLHE Mateprabl.

48. Colpbe, NONYHCHHE M TBEPACHHE BOBAYILHON M3BECTH, PHNCOBLIX M MAMHC3HATLHBIX BOKYLLKX.

49. 'nppaBavueckie BKyLUMEe MaTepyanbl.

50. Cblpbe, NOAYHECHHE W TBEPACHHUE ITIMHO3EMUCTOIO U NOPTIAHALCMEHTOB, IHAPABIMUECKON H3BECTH.

51. Cbipbe, MOJyUEHHUE 1 TBEPACHHUE MMHO3EMUCTOIO M NOPTIAHALCMEHTOB, I'HAPARIHIECKON U3BECTH.

52. PelueHue 3a,1a4:paccueThl M0 YpaBHEHUSIM NOJYUCHUS U TBEPACHUS BSUKYUMX MATCPUATIOB.

53. Ceipbe, MONYUEHHE W TBEPJACHUC MNIMHOZEMUCTONO ¥ MOPTIAHILIEMEHTOB, FHAPaBIMUYCCKON H3BECTH.

54. OnpeaenerHue KauecTsa BOJib! 110 OCHOBHBIM MOKa3ATENIAM.

55. Knaccudukaums aucnepeHbix CHCTEM (CTPONTEILHLIC MATEPUATIb ).

56. BbiOop cTpouTesibHbIX MaTEPHAIOB B COOTBCTCTBHH ¢ XMMUUECKUM COCTaBOM (CBOHCTBAMM).

57. BuiOop CTpOMTEIIbHBIX MATEPHANOB B COOTBETCTBHK C XHMHUYECKUM COCTABOM (CBOHCTBAMHM).

58. Cunukarubie marepuajibl. BoiOop cTpoUTENbHBIX MATEPHANIOR B COOTBETCTBUM C XUMUUYECKHM COCTABOM
(cBoMCcTBAMM).

59. OnpesesieHne OCHOBHBIX NMOKA3ATCACH KaHeCTBA BO/bL.

60. BbiOOp CTPOMTENBHBIX MATCPUAIIOB B COOTBETCTBUM C XMMHUECKUM COCTaBOM (CBOMCTBAMM). JlucnepeHocTsb
MaTepHasoB.

61. OcHoBHbIE TPEOOBAHMSA K KAHECTRY BO/IbI NPUMEHACMOMR U151 3aTBOPECHMS MUHEPATIbHBIX BSOKYLIMX.

62. BbiGop CTPOUTENTLHBIX MATEPHANIOB B COOTBETCTBMN C XUMHUYECKMM COCTaBOM (CBOHCTBAMM). ALresus.

63. BbiGop CTpOMTEIIbHBIX MATEPHANOB B COOTBETCTBHM ¢ XUMHUYECKUM cocTaBom (colicteamu). [opouiku.
64. BbIOOp CTPOUTEIILHBIX MATEPHASIOB B COOTBETCTBMM C XUMMHUECKMM COCTAaBOM (CroiicTBamK). LlemenTsl.
65. BbibOp CTPOUTENBLHBIX MATEPHAIIOB B COOTBETCTBUM ¢ XMMHUCCKUM COCTaBOM (cBolicTBamu ). Bosayuitibie,
THAPABIMYECKHE MHHEPANBHLIC BSIKYILHME.

4.3 TexHoIOrus BhLISBICHMH YPOBHSE OCBOCIE MM {45 CU{ M TEJTHH b

TexHOOrus BLIARICHWS YDPOBHS OCBOCHMS JHCLIMIUTMHBL NPUBOANTCS B (POoHAe oueHouHbIX cpeacts (POC).
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5. YYEBHO-METOJUUYECKOE ¥ MHPOPMAUMOHHOE OBECHEYEHUE OCBOEHUSA
JMCUMITJIAEDBI (MO LY JIs)

5.1. OcuoBH2m H AONOAHHTEILHAN JHTEPATYPR
OcHoBHan JuTEpaTypa

1. Koposun, H. B.  Ofwas xumus : yueOuuk Ans By308 10 TexH. Hanpasienusm u cnen. / H. B. Koposun. - 10-¢
u3A., non. - Mockea : Beicuas wixona, 2008. - 558 ¢. 1 mi. - (TloBenmresns koHkypea yuebuukos). - bubauorp.: ¢.
546. - ISBN 978-5-06-004403-4 : 616.00.

2. Cemenos, MLH.  Xumus [Dneicrponnsiii pecype] : yueGuuk / W. H. Cemenos, U. JI. Tlepdunosa. - Xumus ;
2019-06-21. - Cankr-TlerepOypr : XMMMW3IAAT, 2016. - 656 ¢. - ISBN 978-5-9388-275-5.
(http://www.iprbookshop.ru/49800.html)

IIOI]OJ'!H“TCJH)HRH JuTeparypa

1. Tlpece, MLA. - Ocrosbl 06weit xumun [Dnexrpounsiit pecype] @ yuebnoe nocobue / M. A. Tlpecc. - OcHoBbi
obweit xumuu ; 2017-07-01. - Canxr-Tlerepbypr : XUMW3IAT, 2014. - 352 ¢. - ISBN 978-5-93808-234-2.
(http://www.iprbookshop.ru/22542 htm!)

2. Bombxun, B. B, O6was xumus. Mabpanusie riaee : yued. nocobue s BY30B 110 HanpasaeHUsM NOAroT. H
cnet. B 00J1. TeXHUKH M Textosiornn / B. B. Bonpxun. - 2-¢ u3a.. nepepab. u gon. - Cankr-TletepBypr ; Mockea ;
Kpachonap : Jlans, 2008. - 379 ¢. : ni. - (Yuebnuku ans sy3os. Cneunanshas aureparypa). - ISBN
978-5-8114-0831-3 : 613.00.

3. XuMus : METOJ. YKa3aHusl 110 BbITONHCHUIO KOHTPOsibHON pabornl Ne | aas nanpasnenust 271101.65
"CTpONTENLCTBO YHUKANIBHBIX 3JaHuH 1 coopykeHuit” 3a0unol Gopmi 06yuenns / Hosocu6. roc.
apXMUTEKTYp.-CcTpouT. YH-T, Kad. xumuu ; cocr.: A. M. Hanwnenko, M. J1. Kocunosa,C. B. Cbicoes. -
Hopocubupck : HI'ACY (Cuberpuny, 2013, - 28 ¢. - tabn. - 6.1,

4. Axkumos, JLU.  Xumus [ Diekrportintii pecype]| : yuebnoe nocobue / J1. U. Akumos, A. W. [Masnos. -
Cankr-TlerepOypr : Cankr-THerepGyprekuii rocy 1apeTBeHHbIR APXHTEKTYPHO-CTPOHTELHBIN yHuBepeuTeT, DBC
ACB, 2011. - 142 ¢. - ISBN 978-5-9227-0291-1. (http://www.iprbookshop.ru/ 19054 .html)

MeTOZIl’l‘IBCKl/lC YRAZAMM 5

1. OCHOBHbBIE NOHATHS M 3aKOHBI XUMMH I KOHTPOJILHBIC 3a/atms Ans | Kypca no HanpasieHuio noiroToBKHy
08.03.01 "Crpourenscteo” Beex opm 00yuenus / M-go obpazopanns u nayku PO, Hosocub. roc.
apXMTEKTYP.-CTpouT. yH-T (Cuberpun), Kad. xummm ; cocr. M. J1. Kocunoea. - Hosocubupek : HTACY
(CubcTpun), 2015. - 28 ¢. : Tabn. - 6.u.

2. OKHMCAMTENBHO-BOCCTAHOBUTENLHBIE PEAKUMM | MCTO/L. YKasanus ist | Kypcea peex crietl. u popm oGyuenus /
Hogocub. roc. apxurextyp.-crpout. yu-1 (Cuberpun), Kad. xumun ; cocr. T. H. Uepemucuna. - Hosocubupek
HI'ACY (Cuberpun), 2011. - 12 ¢. - 6.1,

3. Wepwnesa, T. A. (npod. : HIACY (CuGerpun), kad. Xumus).  Xumus : yued. nocobue ans noaror. K
recrupoBaruio / T. A. [lepunesa ; Hosocu®. roc. apxurexryp.-crpout. yu-1 (Cuberpun). - Hosocubuper
HI'ACY (Cuberpun), 2011, - 148 ¢. : 1abun. - Bubanorp.: ¢. 148. - ISBN 978-5-7795-0544-4 : 136.00.

4. Monnbie pashosecus [ DekTporHbiii pecype] : MeToaMueckne ykazanus 110 BbINOJHEHHIO 1a00paTOPHOH
paboTel no Hanpasienusam noprorosku 08.03.01 "Crpourennctso” (npoduin "Bosocrabkenye u
gopooreencHue", "IIpons3BoACTBO 1 NPUMEHEHNC CTPOUTEIILHBIX MATEPUANIOB, W3ACIHIN KOHCTPYKUMI") 1
20.03.02 "IMpuponoobyctpoiicto u Bojonoibzoanue” scex Gpopm obyuenus / M-po o0pazosanus v naykn Pd,
Hosocu6. roc. apxurexryp.-crpout. yu-1 (Cuberpun), Kad. xumuu ; cocr. H. A. Crapuesa. - HoBocubupek :
HI'ACY (Cubcrpun), 2016. - Dnexr

5. COopHuK 32124 W ynpOKHEeHUii no xumun | Dnekrponnii pecype] : no wanpagnenunio noaroroekn 08.03.01
"Crpourenberso” seex (opm obyuetus / M-so obpaszosanus 1 nayku PD, HopockG. roc. apXMTeKTyp.-CTPOUT.
yH-T (Cuberpun), Kad. xumuu ; cocr. I'. T1. Anexceesa. - Hosoeubupex : HTACY (Cuberpun), 2015, - Dnekrpo.
TEKCT. - 0.11.

6. Peakunn B pacTBopax sJiekTposuTon | iekTponbiii pecype] : Metoi. ykazauus asis | kypea seex cnell. u Gpopm
06yuenus / Hoocu®. roc. apxutexryp.-crpont. vu-1 (Cuberpun), Kad. xumuu ; coer. T. H. Hepemucuna. -
Hosocubupek : HIACY (CuGerpun), 2013, - Diiekrpon. Teket. - 6.11.



7. CocTag n cBoicTBa pacTBOPOB [ DNeKTPOHHbIH pecype] | METOAMUECKHE YKa3aHus N0 PELISHUIO 3a1ad A |
Kypca Beex Hanpasaenuit u popm obyuenus / Hopocud. roc. apxurexryp.-crpout. yu-r, Kad. xumum ; coct.: T.
M. Kpyrckas, O. A. TNonynuna. - Hosocubupex : HEACY(Cuberpun), 2014. - DiekTpoH. TekcT. - 6.1,

8. Xumus : METO/. YKa3aHHUsI 11O BITIONHESHUIO KOHTPOALHOM paborsi Ne 2 ans nanpasnenus 271101.65
"CTpOMTENBCTBO YHUKANLHBLIX 3AaHUi U COOpYReHH" 3a0unoii Gopmibl 00yuenus / Hopocu®. roc.
apXUTEKTYP.-cTpoMT. yH-T, Kad. xumumn ; coct.: M. JI. Kocunora, A. M. Jlannnenxo,C. B. Crbicoes. -
Hosocubupck : HTACY (Cuberpun), 2013. - 29 ¢. : rabn. - 6.1

9. Cocras u cpolicTBa PacTBOPOB | METOLMUYECKUE YKA3ZaHUS 110 PELUCHMIO 3a/1a4 sl | Kypea Bcex HanpaBieHuii u
(popm 00yuenus / Hopocu®. roc. apxurextyp.-crpont. yu-1, Kad. xumuu ; cocr.: T. M. Kpyrckas, O. A.
[lonynuna. - Hoeocubupek : HITACY (Cuberpun), 2014, -28 ¢. - 6.1,

10. Xumunueckas TepMOAMHAMUKA T MHIMBIJL 3a4aHusi 10 aucuuninne "O6ut. xumus” ans | kypea Beex cnetl.
aneB. popmbl 00yuenus / Hosocub. roc. apxurexryp.-crpout. yn-1 (Cuberpun), Kad. xumun ; coer.: T. M.
Kpyrckas, C. B. Cricoes, B. A. LHecrakoe. - HosoenGupek :HIACY (Cuberpun), 2007. - 44 ¢. - 6.1

1. MnanBuayansHoe 3aaHue o XMMHK B METOAMYCCKNE YKA3aHHs! 110 GO BbINOJHEHHIO © /1 HanpasieHus
08.03.01 "CrpouresibeTso" ouno-3a0tn0ii popmbt obyuetins / M-so o6pasosanus u naykn P® ; Hosocu6. roc.
apXUTEKTYp.-cTpouT. YH-T (Cuberpun), Kad. xumun ; cocr. T. M. Kpyrcekas. - Hosocubupek : HTACY
(Cuberpun), 2015. - 40 c. : tabu. - 6.i1.

12. COopHMK 3a8a4 W ynpaxHEHHH 1O XUMUK © 110 HanpasiicHuio nojarorosku 08.03.01 "Crpoutenscrso” Beex
(popm 00yuenns / M-go obpasosatius u nayku PD, Hosocu®. roc. apxurextyp.-ctpout. yn-1 (Cuberpun), Kag.
xumui ; cocr. I'. Tl Anexceesa. - Hosocubupck : HIACY (Cuberpun), 2015, - 72 ¢. : tabn. - 6.1

13. UHpmBuayanbHoe 3a/1aHHE HO XUMHHM M METOMUCCKHC YKA3aHMsl N0 €ro BLIIONHEHHIO [ DiekTpoHHbIH pecype]
: st wanpasienus 08.03.01 "Crpourenbero” ouno-3a0un0# Gpopmbi 06yueHus / M-go obpazosanus 1 Hayku PO
; Hosocu®. roc. apxurektyp.-crpour. yu-1 (Cuberpun), Kad. xumuu ; coer. T. M. Kpyrckas. - HopocuGupek :
HI'ACY (Cubetpun), 2015. - Daekrpon. Tekct. - 6.1,

14. Xumunueckoe paBHosecue [ InekTpoHHbii pecype] : METOAMYECKHE YKasalus 110 BLINONHEHUIO 1. paGoTbl
ans 1 kypea seex cneut. u popm o0yuenis / M-so obpasosanus u vaykn P®, Hosocub. roc. apXxurekryp.-cTpomT.
yH-T (Cuberpun), Kady. xumuu ; coct.: A. M. Janunieriko,H. B. bnarununa, M. JI. Kocunosa. - Hopocubupek :
HI'ACY (Cuberpun), 2009. - | saexrpon. ont. puek (CD-R) : tadn. - 6.1,

15. XuUMHYECKOE PaBHOBECHE & METOJL. YKa3aitst 110 BhiMOJAHCHHIO J1ab. paboTsl ana | kypea Beex cnell. u Gpopm
o0yuenms / Hopocu®. roc. apxurexryp.-crpout. yu-1 (Cuberpun), Kad. xumun ; cocr.: A. M. lanunenko, H. B.
baarunmna, M. J1. Kocunosa. - HosocuGuper : HI'ACY (Cuberpun), 2009. - 12 ¢. : un. - 6.1,

HopmartuBnas Jokymenraums

1. Mzectusa Bysos. Crpourenbereo. 10-11. - 2016.

Hepuognueckue nzaanusi

. Becrank MI'CY. 10. - 2014.

5.2. Hcnonb3yemple 6a3bl AauibIX B HHGOPMALMONHDBIC CHPABOMHBLIC CHCTEMbI

Tabauua 5.1 Mcnonbzyemoe nporpammuoe obecricuchme

Ne Haumenosanue [Moxreepucaerue .
‘ KonmuecTBo auueHsui
n/n MH(OPMALIMOHHBIX PECYPCOB JMLEH3MH
1 2 3 4
I |Office Project 2007 Professional AKT BLINONHEHHBIX padboT oT 500
15.08.2020r NeA7
2 |Windows XP Professional Cepruduxar or 20.08.2007 502

Ned2605370, Ceprugurar or
17.07.2008 Ne442909064,
Ceprudurar or 26.09.2008
Ned4607324

Tabaunua 5.2 Mcnonbsyemsic 6asbl JanHBIX 1 uH(OPMALMOHHO-CIIPABOUHBIC CHCTEMbI



Ne Haumenopanue [Monreepenue o
Konuuecrso nuuexsnii
n/n UH(DOPMALIMOHHBIX PECYPCOB JIMLICH3MH
1 2 3 4
| |Hayunas snexrpornas 6ubnmoreka Ceobonno pacnpocrpansemas b1, 1 000
AKT BLIHOJHEHHBIX paboT oT
[5.08.2020r NeA7, JTorosop Ne
SIO-4731/2021 or 17.03.2021
2 |[MOODLE - TMoprai aucranimonoro CUpoboano pacnpocrpansemas b1, 1 000
obyuenust HI'ACY (Cuberprn) AKT BLINOAHSHHBIX paboT o1
15.08.2020r NeA7
3 |Oduumansupiii caitt I'NHTB CrobonHo pacnipocTpansiemast b1, 1 000
AKT BbITTOJHEHHBIX paboT OT
15.08.2020r NeA7
4 |lTpodreccronanbHbie CripaBouHbie KOHTPAKT Ne 32-21-44 or
cucrembl "Texakenepr" yues. 03.08.2021 (py6.)
5 | DaeKTpoHHbIi KaTanor Gubinoreku Horosop o1 20.10.2016 Nel16816 | 500
HI'ACY (CuGcrpun) AKT BbIIONHEHHBIX paboT o
15.08.2020r NeA7
Tabnuua 5.3 Mcnonib3yemble HHTEPHET-PECYPCh
No Haumenosanue .
Cebutka
n/n MHPOPMALIMOHHDBIX PECypCoB
1 2 3
I {Mndopmanmonno-cnpasounsiii nopran  |http://www.library.ru/
Library.ru
3BC IPRbooks http://www.iprbookshop.ru/
3 |«HsBecrus By3os. CTponTenscreoy http://izvuzstr.sibstrin.ru/
4 |Caiir 0 xumun. CnpaBouBK XMMMKA. http://www.xumuk.ru/
DUZUKO-XUMHUUECKUES BEITUYHHbI
5 |DnexTporHbiii pecype yueGHol hitp://window.edu.ru/
aureparypsl Munucrepersa
obpazopanus PO

5.3. MeTOIll/l‘lCCKﬂe PEKOMCHIAN MM O OPTAMMIAKM W MY WCH MM ¥ CIR M IJEH B

Tabnuua 5.4 Mcnonbsyembie 0bpasoBaresibHbie TeXHOIOMHHN

Ne Haumenoranue . . -
w/n TexHONOMMI Bun zaustuii Kpatkas xapakrepucruka
1 2 3 4
1. {Ayauropubie notounsie v [Mudopmaumonnsie nexunn,  |Ha NeKumsx: MCNOAb30BaHUe
TPYNIOBLIC 3aAHATHS B NPAKTHUECKHE 3AHSITHSI MYJILTUMEAUHHOTO [1PE3EHTALIMOHHOTO
CrELHATU3UPOBAHHbIX 0bOpyI0BaHUS C ICMOHCTPALUEN
Kaccax BUACOPHIILMOB, POTOrpad i, KOMILIOTEPHBIX
npesenrannid, Ha npakriueckux 3aHaTusax:
OCBOCHUE KOHKPETHBIX YMEHUH M HABLIKOB 110
APCIUIOKEHHOMY MPENOIABATENEM AJITOPUTMY.
2. [Meron npodnAEeMHOro {1pofuemnsic CamocToaTeNbHOE H3YUCHHE CTYAEHTAMM

WU3JI0KEHUS MaTepuraia
SaHATHS

JCKLNK, NDAKTHYCCKHC

MaTepuana JeKLMK ¢ NocaeAyIomed
JucKyceueit B ayauropun. Oprannsauus
yueOHOI paboThbi, HanpaBicHHas Ha pelleHre
KOMIUIEKCHON yueOHO-No3HaBaTenLHON 3a5auu
Ha NPAKTHHECKHX 3aHATHAX.




MuTepakrusHas opma
NPOBECHUS 3aHA T

Jlexuus-nuckycens,
nekumsg-0ecena

Jlexuust «oGpaTHON CBAZM», Npeanoaratomas
00CYM/ICHHE CMOPHBIX BOMPOCOB,
BO3HUKAOWIKX NPH M3J0XKEHWW MaTepuana B
ayJITOpHH.

Berpeun ¢ nipeacraButensiMu npoduiibHbIX
KOMINAHUI, NOCCLICHUE CTICLUANN3UPOBAHHBIX
BbICTABOK.

}_IHCT’dH LMOHHOE 06)/‘46[ Me

CamocrosTenbhas pabora,
Kypcopas pabora

CamocTosrenbHo usyueHue odyuaioiumucs
yUedHOro marepuaa B AMCTaHLMOHHOM
pexcume na noprane http://do.sibstrin.ru/,
CaAMOKOHTPO/b OCBOCHHS MaTepuasia ¢
MCHOJIL30BAHMEM TECTOBOM Gasbl nopraia
AMCTAHUMOHHOTO O0YUCHUS, KOHCYNBLTALMU 110
BBUTOJHEHUIO NTPAKTHYCCKUX 3alaHuil 1
KYPCOBOMY NPOEKTUPOBaHKIO B on-line
pexuMme.

b
8]



6. MATEPHAJILHO-TEXHUUYECKOE OBECHIEUEHUE
Tadnuua 6.1 — MarepuanbHO-TeXHUUECKOE 00CCHCUEHUE AMCUMIIIMHD]

Haumenopanue crieumanbibix™®
NOMELLEHMM U MTOMELLEHMAI J1Jisi
CaMOCTOATEALHON PabOThi

OcHatenue cneumanbHbLIX NOMEICHUH 1 HOMEIICHUH U1 CaMOCTOSTENLHOM
paboTh

1

2

3panue nadoparopHoro Kopryca
no yn. Typrenesa, 159, 364 ayu.
(Jlekumm)

Yuebuas ayiuTopust JU1s NPOBEACHUS 3aHITHI JSKLMOHHOIO THIA, 3aHATHI
CEMMHAPCKOTO THIIA, KYPCOBOI'O TIPOEKTUPOBAHMSI (BbINOJHEHHUS KYPCOBBIX
paboT), rpyIOBbLIX 1 UHAMBHAYANLHLIX KOHCYJILTALMH, TEKYIEr0 KOHTPOIS
¥ MPOMEKYTOUHOH ATTECTALMH.

Obutee konubecTso mect: 200

3naHue nadoparopHoOro Kopiyca
no ya. Typreneea, 159, 365 ayn.
(JIaboparopusie, Kornrponbhas,
3auer, Dk3amen, [pakruueckue,

CPC)

YueOuas ayauropus uist POBEICHMS 3aHATHH CEMUHAPCKOTO THIIA,
FPYNIIOBBIX M MHAMBKAYAJILHBIX KOHCYIbTALMI, TEKYLIETO KOHTPOJIS 1
MPOMENCYTOUHON aTTecTauuy

JlaGopaTopHbie KOMIUIEKChI: YIIK 110 Kypey xumuu 1 wr.;060pyaosanue /s
yueOHOro npouecca: jocka ayauropuas | wr.;Mebenb: wkad 4 wr., croJibl
15 wr.Jlaboparophoe obopynosarine: pasnoe 1 wir.

Qbwee konuuecTso mect: 30

3nanue nadopatopHoOro Kopryca
no yn.Typrenesa, 159, 366 ay.
(JlaboparopHbie)

Yuebnan ayauropus Uit NPOBEICHHSA 3aHATHH CEMUMHAPCKOro THA,
FPYIINOBBIX ¥ HHAMBHAYAIbHLIX KOHCY/IbTALMI, TEKYHICI'O KOHTPOJS 1
NPOMEXYTOUHOH aTTecTalun

JlaGopatopHbie KOMIUIEKChI: YIIK 110 Kypey xumuu 7 wir.;060pyposaHue s
yuedHoro npoiiecea: jocka ayauropras 2 uir.;Mebenb: uikad 5 wr., CTobI
30 wr.:JlaGoparoproe odopyaosanue: pazHoe 1 wit., Mewasika 2 wr.
Obuiee KosmuecTso mect: 30

3paHue 1adoparopHOro Kopiyca
no yn. Typreuesa, 159, 371 aya.
(JIaboparopHbic)

YueOnas ay auTopus Juist IPOBEICHUS 3aHATHI CEMMHAPCKOro THNA,
FPYHNOBBIX U MHAMBUAYAILHBIX KOHCYIbTAUMMH, TEKYLLErO KOHTPOS U
NPOMEIKYTOUHOM aTTeCcTalnu

JiaGoparopHble KOMIUIEKCHI: YIIK 110 Kypey xumuu | wr.;M3mepurenshoe
obopynoatne: repmomerp | wit., nonomerpus | wr..MebGennb: wkad 6 wr.,
nabGoparopuas 4 wr., crosib 20 wir., Tymba 22 wir.;JlaGoparoproe
obopyusosanue: pastoe | WT., HarpesareibHOe 060pyA0BaHUE 2 LT,
O0inee konuuectso mecr: 30

3aaHue 1adopaTopHOro Kopryca
no yn.Typrenesa, 159, 372 avj.

VyebOnas AYIUTOPpHst It TPOBCACHAS 3AHSTUA CCMUHAPCKOro Turna,
PynnoBLIX ¥ HHAWBHAYAJIbHBIX KOI-IC_VHbT&llI/Ii/i. TEKYULCIO KOHTPOJISI U

(JIaGoparopubic) MPOMENCYTOUHOH aTTeCTALMY
JlaGoparopHbie KOMIUICKCDL: YJIK 110 Kypey Xumuu | wr.:Mebenb:
naboparopras & wrr., cronet 12 wr.;JlaGoparoproe obopyosarue:
HarpepatesibHoe o0opyroBarue | .
O0mee kolmuectTso mect: 30

*

Cﬂel_ll/laﬂbl-ible NOMCIUECHWS — yH@(‘HblC AYJAUTOPUM JJI TIPOBEACH M 3AHSTHH JICKIIHOHHOI'O THIA, 3aHATHH

CEMMHAPCKOro THra, KypCoBoro npoeKTupoBaHus {BbIHOJHICIlPIC KYypPCOBbIX IJZIGOT), PYyNioBbIX U
WHAUBUYAJIBHBLIX KOHCYJ bTaiui, TEKYLICTO KOHTPOS W IIp()M(‘))K)”l'OLIIl()ff'l arrecTalmn, a Tak >KC noMeweHus s

CaMOCTOSTENLHOM PaboThi

ABTOp-pazpadoTunk (Beayuiri JekTop)

H.B.lansHesa
YO

—

(imcn)
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