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1. MACTIOPT PABOQUEN MPOINPAMMBbI JUCUMNJINHBI
Tabnmua 1.1 OcHoBanue st peanusanuy AUCHUIIUHbI

KO)J, Harpasji€Hus []O)'J,I"OTOBKI/I/ CHCLIMANILHOCTH

08.03.01

Han paBJiEHHUE NOArOTOBKY/ CNECUMANTBHOCTD

C POUTCHBCTBO

VYposerb 00pazoBatus

baan agpuvar

I'on pazpaborku/oGHoBICHNS

2021

Ta6m4ua 1.2 C'I‘pyl(’!"ypﬂ JUCUMTUIAHDLE B COOTBETCTBUM C }/LICGIIMM TiaHOM

Buabr yuebnoit paboTei, Brinouas camoctonTensuyio

Dopma 00yueHust:

paboTy 0OyHaIOMKCS B TPYAOEMKOCT JUCHMILIHH bi ouHas OYHO-3204HAsI 3a04Has
TpynoeMKOCTb AMCUMITIHHbI 3AUETHBIX CAMHMIL 5 5
AKaICMHMYCCKIN
‘ )
uacon 80 50
Kontakrhas pabora, {Ayaurophas JEKLM U 32 10
Hac NPaKTHYUCCKHE gy
3aHsTUS -
Jiaboparopubiit )3 20
Lt &
NPaKTHKYM
BreayauropHas
Camocrosrenbhas pabora, Hac 98 150
Tabauua 1.3 Popmbl KOHTPOIIS AUCLMIIMHbI
C‘QMQC']'!‘) (I)OPMEI OGleCHl/IﬂZ
v hopma KOHTpOIa ouHas QUHO-3204HAs 3a0uHas
NEPUOAbI KOHTPOsIS 1.2 cem 1.2 cem
IK3AMEH (bi)  cem | cem
3a4€T (bi) 2 ¢cem 2 cem
Kypcogas padoTa
KypcoBO# npoexr
MHIMBUIYaAJIbHOE 3a4aHKe (KOHTPONLHAs paboTa) 1.2 cem 1.2 cem
Tabnuua 1.4 Buast camoctostenbiol paborsi
o Dopma o0yueHust
Bua camoctositenbHoi pabor Bup sanstus I'un nepuona j :
ouHas O4YHO-3a0UHast | 3a04Hast
Teoperuueckoe
IMoaroroeka k nexuusm Jekumum ~
o - ) s}
0byueHue 32 52
IloaroToBka k npakTHYECKUM ; Teopernueckoe
IpakTuueckue ~ 5
3aHATUAM o0vueHue 22 34
[Moaroroeka k naGoparopHoii e Teoperieckoe
JlaGoparoptivic ~
pabore obyueHue 28 35
BbinosHeHue KOHTPOAbLHORN - Teoperuueckoe
Korrposbras - A
paboThb o0vyueHue 13 26
; DIaAMCHAMOHH
[Tonroroska K 3auery 3auer
bIE CCCCHH 2 2
a DK3aMeHAMOHI
[TonroroBka K sKzaMeny Hcamen
bIE CECCHU I I
Hroro 98 150

3]



2. UEJb OCBOEHUSA JIMCUUNINHBI

2.1. ueﬂb M 3AJAYH OCBOCHMM JRECLIMELIM I bE

NOJYHYECHUEC dJyHﬂﬂMel-l'l‘a.ﬂbHOI"() W HPUKIAAHOIO XMMMUCCKOTO 06})?1’30321“”5! B XO4C NHOArOTOBKH Gal{w'laBpOB 1o
HarnpapJICHUIO (<CTpOM"I'¢:')JIbC1'l30>> W €0 JJANLHEHLICE UCHONL30OBAHNE B l-lﬂy‘-l!'l()l‘/'l 1] HPHI\"I‘HLICCI{Oﬁ HACATCIILHOCTHU.

33.,[[3'—[“ OCBOCHHUSI AUCUMITJIMHDI:

1 CO3JaAHHUE XUMHUUECKOTO MbILJIEHKS, 3HAHKUC U HPUMCHCHIC 3aKOHOB XUMUHK JJIs1 PEHICHMS 3a/1a4 C’]‘pOHTCJleOﬁ

TEXHOJIOTHMH Ha COBPEMEHHOM YPOBHE.

IIporpamma cocrasnena B cooTBeTCTBUM C TpeGoBanuaMi DeaepalibHONO FOCY JAPCTRCHHOTO 00Pa30BaTENLHOO
CTaHJapTa BbICLIErO 00pazoBatins 110 HANPABICHUIO HOAFOTOBKY / CieuuanbHocTh CTPOUTENLETBO.

[Tporpamma cocrapiiena ¢ yu&rom pekoMeniauuii npumMepHoil 0cHoBHOM 06paszoBaTeILHON MPOrPaMMbI BHICLIERO
00pasoBamms No HaNPaBICHUIO NOAFOTOBKH/CIIEUNaILHOCTH CTPOUTEALCTBO YTBEPHKASHHON

2.2.

ﬂepe'leub NIAHHPVEMBIX RESYALTATCB 06}"!6!!““ O JMCUHIimue (I\’H)My.ﬂll()), COOTHECCHNbIX €

NJAHHPYEMBIMH PE3YMbTATAME OCBOCH U ()ﬁpﬂ'i()!iﬂTeJibil()ﬁ' EPOrpammbL

Tabnuua 2.1 INepeuets miaHupyemMbix pe3yibraTos 0OYUCHUS M0 IUCLMILTMHE

Kon v HauMeHoBaHHE KOMIIETEH UMK
(pe3yabrar ocsoeHus )

Ko u nanmenosanue WMHAWKATOPA AOCTHIKCHWUS KOMIIETEHLUMHU

OIIK-1. Cniocoben peinars 3anaun
NPO(ECCHOHAILHON AEHTEALHOCTH Ha
OCHOBE MCIIONB30BAHUS TEOPETUHECKUX
1 MPAKTHYECKUX OCHOB €CTECTBEHHBLIX U
TEXHUYECKHUX HAYK, a TAKIKE
MaTeMaTHUYECKOTO anmnapara

OFK-1.1. 34acT OCHOBbI €CTCCTBEHHBIX M TEXHUUECKMX HAYK, A TAKKE
MATEMATHUCCKOTO annapara JUis petienus 3a1a4 npodeccuonanbHoM
JCSTEI LHOCTH

OIIK-1. Cnocoben pears 3a1a4u
npodeCCHOHATILHON JESTENLHOCTH Ha
OCHOBE MCMONb30BaHUS TEOPETHUECKHX
¥ NPAKTHYECKMUX OCHOB €CTECTBEHHbIX M
TEXHUYCCKHUX HayK, a TakoKe
MaTEMaTHUECKOr'o anrapara

OIK-1.2. Mcnonb3yer 6a30Bble 3aKOHBE €CTECTBEHHBIX M TEXHHUECKHX
HAYK, U5 PEILEHMS MEDKCHEPHBIX 33/{a4 npopheccHoHabHOMN
JCATEHBHOCTI B 001ACTH CTPOUTENLCTBA

OIIK-1. Criocoben petuars 3anaum
NpoecCHoHanbHOM JESTENLHOCTH HA
OCHOBE MCMOJb30BAHUS TCOPETUHECKNX
M NPAKTHYECKHX OCHOB €CTCCTBEHHBIX Ui
TEXHUYECKUX HAYK, & TAKKE
MaTeMaTH4eCcKOro annapara

OHK-1.3. Tipumenser maremarnucckuii anmnapar juis petieHus 3aa4
NpOQeccHoHaILHON A TENLHOCTH

Tabnuua 2.2 — [Tnanupyemble pesyanTarThl OCBOSHWA JUCLATUIMAHBI obpasosaTesibHOM MPOrpammbi

KOZL W HAUMCHOBAHWE MHAMKATOD®

JAOCTHIKEHUSE KOMTICTCHIYWK

Hanmenosanye nokasaress oucHUBaH NS (pesyabrara o0yueHus no
JAUCHANIIMHC)

1

2

OIIK-1.1. 3HaeT OCHOBbI €CTECTBCHHbIX
U TEXHHUYECKUX HAYK, 8 TAKIKE
MaTeMaTHYEeCcKOro arnmnapara s
pelueHus 3aaay npodeccHoHallbHoM
JeATENLHOCTH

3naer: ONK-1.1. OcHOBBI €CTECTBEHHbIX M TEXHHUECKUX HAYK, @ TAKKE
MaTeMAaTH4CCKOro anfapara Juist peLuenus 3a1ay npodeccuonanbHom
JICSTEIIbHOCTH

Ymeer: ONK-1.1. Onpeaessith XapakTepucTKM XMMUUECKUX U
(uznuecknx nipoueccor (seieHui), XapakTepHbIX Uisi 0GBEKTOB
NPOGECCHOHANLHON JETTENLHOCTH HA OCHOBE HKCTIEPUMCHTAIILHBIX
HCCIe0BAMI, TpeacTasaaTh GazoBbie Ui npodeccuonanbHol cdepsbi
(pu3MuCCKNe NPOLECCH U ABNEHNS B BUIE MATEMATHIECKOTO( MX)
ypasHeHus(ii)

Umeer naspiku: OTNK-1.1. Peluenus ninkenepHbix 3a/1a4 ¢ NOMOLIbIO
3AKOHOR CCTECTBEHHDBIX W TOUHBIX HAYK, MATEMATHYECKOTO annapara

Lo



OITK-1.2. Ucnonbsyer GaszoBbie 3aKoHbI
€CTECTBEHHBLIX W TEXHUUECKUX HAYK, JiJis
peLUeHUs HHYKEHEPHbIX 3aau
NpoQecCHOHAILHON ACATENLHOCTH B
001aCTH CTPOUTENBLCTBA

3naer: OTIK-1.2. MeTosnky onpejenetus XapakTepucTii
QH3HUECKOrO TIpoUecca (ABICHHUS ), XapakTePHOIo s 00bEKTOB
HPOQECCHONATLHON AeSTEIBHOCTH, HA OCHOBE TEOPETUUECKOTO U
DKCHEPUMEHTAIBHOTO MCCACHOBAHIMH, MATEMATHUIECKOTO
MOJICTTUPOBAHUSI

Ymeer: OHK-1.2. OcyiuectBastb 8b160p 6a30BbIX QUIMUECCKUX H
XUMUUCCKHX 3AKOHOB 15t PEIUCHUS 3224 NPOgecCHOHaNLHON
JeATENHHOCTH

Umecer naebiku: OTIK-1.2. Knaccudukaimn PUsnueckux 1 XMMHUYECKHUX
NPOUECCOB, NPOTEKAIOLIKK HA 00BEKTE NpodheccHoHanbHON
JIESTSNLHOCTH

OIIK-1.3. [pumensier maremarnueckmii
anriapar jAJisi peleHus 3aaas
NpoQecCHOHATILHOM JESATENLHOCTH

3uaer: OUIK-1.3. Tlpuruumnist npuMeHenns MaTeMaTHueckoro annapara
IUIs PELICHMA 32424 1TPO(ECCUOHaILBON AeSTENLHOCTH

Ymeer: OTHK-1.3. Tpeacrapasts 6a308bie s npodeccHoHanbHOM
chepol GU3HUCCKNE NPOLIECCHI U ABJICHHMS B BUC MATEMATHUCCKIX
ypaBHeHUi

Mmeer nasbikn: ONK-1.3. PeweHus nkenepHo-reoMeTpHYeckux
3ajay rpapudeckumu crnocodbamu

MHdopmaius 0 BbissBIcHUM PE3yNLTATOR OCBOCHHUS IMCIMIIMBLE NpeacTaBiena B DOHE OLEHOUHBIX CPENCTB Mo
Aucuunaune. Hacnopr ®OC npeacrapnen g paspene 4 P11

[pumeuatine: ®OC paspabarsisacres kak npunoscenue k PI1JL e coorsercrauu ¢ Monokenuem 0 GOC.
YTBEPKACHHBIM OKATILHBIM HOPMATHBHBIM 2KTOM.




3. COEPHAHME JMCHMITIIMHBI

3.1. Tembl yueOuoi AHCHMMIMEDI (HCKITMOEHLIC 3AMSTHSE)
Tabnuua 3.1 Tembl NTEKLHUOHHbBIX 3aHITHI

KoauuectBo yacos 1o ¢popmam
00yueHus

Haumenosarive Kour. pad Cam. pab

pazjena Tema u colepiaine NeKHHOHHONO
JUCUMITTUH b JaHA-THH
(MO-pyJist)

as

Ne ni/n

| OYH.-3a04HAaqg
&\ | 3a04HAas
2| OYH.-3a04YH

& | OHHasd
~1| OYyHasg

1 2 3

\o | 3a04YHasn

IepBasi rpynmna ounasi popma (1 centecrp), 3a0unas
nepuoja dhopma (I cemectp)

aTTecTaltu
(3k3amen)

OcHoBHbIe NOHSTHSE [OCHOBHBIC 3AKOHBI K NOHNTHS XUMHH.
M 3aKOHbI XHMHH. DrpupaneHT. XuMudeckue Gopmvi
DKBUBAJIEHT. CYLIECTBOBAHMS MATCPUU, XHUMHUCCKHE
peaxuun. Dopmyiibrblie eaubnub (PE)
Beluectra. Konuueerso seulecrea.
MonspHas macca dnemMeHTa, BEUecTsa,
MOJISIPHBIN 00BEM 1a3000pasHoro
BeutectTra. CTeneHb OKUCHCHMS.
DKBUBAICHT BetiiecTra. Hucno
aksuBaneHTHoCTH (Z(B)). Onpeaenenve
Z(B) p peakumsx obmena.

o
2

[\
(3]

XuMutieckas [-H 3aKoH TEPMEAMHAMUKH,
TEPMOJMHAMUKA. Tepmoxnmus. Hpeamer xumuueckoit
TepMoArHaMKKK. TepmosuHaMnieckas
CUCTEMA, OKPYIKAIOBLast Cpeia, Xapakrep
B3aUMOACHCTBUS MEMKTY HHMU.
CocTosiHNe CHCTEMbL, NTAPAMETPbi
CO-CTOsIHMS. DYHKUMM COCTOSIHMS.
BuyTpensis oHepris.
Tepmonmuanititeckuii npouece. Oyukunm
npotiecca. Tennora. Pabora. epebiii
3AKOH TEPMOJAMHAMUKH [L15
W30JIMPO-BAHHBIX U 3aKPBITBIX CHCTEM.
Duranbrivs cuctempt. Hpumvenenn

(93}

]

3 | Xumuueckas 2-li 3aKOH TEPMOJMHAMUKH.
TEPMOJMHAMHKA. Onrponus.Heobparumbic 1 obpatumble
npotiecciul. Makpo- i MUKPOCOCTOHUS
CUCTEMBL. TepMotMHamMItiecKas:
BEPOSITHOCTH COCTOSHUI CHCTEMBbI.
VYpapuenue bosbumana. DHTpOnMs — Mepa
HEYTIOPSAOUCHHOCTH COCTOAHMS CHCTEMbI.
BTopo# 2akoH TepMOMHAMUKH.
HarpapiienHocTs XHMUYECKHUX POLIECCOB.
daszosbic papHOBecus. TpeTrit 3aKkoH
TEPMOAMHAMUKH. CTAIAPTHAS DHTPONNS.
Pacuet n3meHenus surponun




Xumuueckas
KMHETHKA.
Xumuueckoe
paBHOBECHE.
Karanus.

Xumuueckas kueruxalipocriie v
CROIKHBIC peakiin. | lonsTue mexanusma
peaxumu. CKOPOCTS XMMUUCCKON
peakin: (paKTopbi, BIAKHIOILME Ha
CKOPOCTb. 3aKOH JCHCTBYIOHIMX Macc.
Kunernueckne yparuenus. Koucranra
CKOPOCTH; (PAKTOPBY, BAWAIOINME HA Hee.
3aBMCMMOCTEL CKOPOCTH XMMHUCCKON
peakumuu o1 remneparypol. Hpasuio
Baur-I'opda. Vpasnenue Appennyea;
SHEPrist AKTHBALMM, AKTHBUPOBAHH L
KOMIUICKC, K

(]

o]

Xumuueckas
KMHETHKA.
Xumuueckoe
paBHOBECHE.
Karanus.

Xumnueckoe

pasnosecue. Karanms. Karanuruteckme
cuCTeMbl. ['OMOTEHHbBI, TeTepOreHH b
katanusz. Katanusatop. Cytb neficrsus
KaTaam3aropa. XuMHueckoe papHOBeCHE,
YCAOBHE XUMUUECKOrO PaBHOBECHS . 3aKOH
JEHCTBYIOUIHX Mace ans 06parumMoro
npouccca. Koneranra Xumuueckoro
PABHOBECHS JUIsi TOMOTEHHOM ©
reTeporeHHol peaxkunit; Gpaxropb,
pansiowme Ha Hee. CmerneHue
XHMHUECKOTO pasHosecus. [TpuHuun
Je-1arems

0,5

PacTeopbl.

Konuenrpauuu. Jluccounauns. O6imas
XapaKTepHUCTHKA PACTROPOB.
PacTBoprTCb, PACTROPEHHOE BELIECTBO.
Knaccn-mraigis pacrsopos.
PacrBopumocTs TREP/IbIX BEUIECTB,
HHAKOCTEH, 12208, Criocobb! Bhipakerus
cocTaBa pacTBOPOR: MAccoBas A0,
MOJISIpHas 10Jis, MOJIsipHAs
KOHLECHTPA-1Ms, MOJISIPHAS KOHLEHTPaLKs
OKBUBAJICHTORB, MOJISUTLHAS KOHLCHTPALLMSE.
3aKOH SKBH-BAJICHTOB /1t PACTBOPOB.
Teopus oGpaszoranus p

ro

Pacteopbi.

IIkana pH. Pacuer peakumu
cpedbt.Mornoe nponsseeHne Boibt.
Bostopoibiit v rHAPOKCHIILHBIN
nokaszavenu. kana pH. Pacuer pH
PacTBOPOB CHIILHBIX M CNIA0LIX KHCIIOT U
ocHoBani. KnesioTHo-0cHORHbIE
urankaropbi. lniaponns coneit. dakropwi,
BIUSIOWIKE Ha PWAPOINS. | Haponns coltei
1O KATHOMY, 110 @aHROHY, TOIHbIA
TUAPOJIA3.

0.5

S

PactBopbi.

Kommmrarueuble cBoiicTea
pacrsopos.KonurarupHsie csoicsa
PacTBOPOB HEDNEKTPONMTOR. 3aKoH Payis
M ero cneactTus. GeMOC. OCMOTHHECKOE
nagnenne. 3axon Banr-Iodda.
KoanuratnpHbie CBONCTRE Pac-TBOPOR
aekTponnToB. M3oronuyccmii

Ko puLment.




3nem‘p0xu MHUYECKHE
IMpouecChl.

IMousTue nnexrpona. YpapHenne
HepHeTa. DHekTpoXMMUUECKHE CHCTEMbY.
OcoBeHHOCTH MWICKTPONUMRUECKHX
npoueccon. Monno-meramucckuii
aNexTpo. BozuuknoBetre NBOHHOO
DNEKTPHHCCKOTO €108 Hi FPAHMIE
WEKTPOA-WICKTPONNT. PaBHOBECHBI
DNEKTPOAHBLA NOTCHUMAN. Y PABHCHKE
Hepucra. lazopsie 2iekTpoabl.
Bosopoanbiii ssiekrpon. Kucnopoasinbii
snekTpo CranaapThblii DReKTPOAHBLIN
NOTEHLHAN. ICKTPOXHMUUECKUH psijt
Harips

3]

S

10

SJICKTPOXI/I MHYCCKHE
MPOLECCHIE.

[lanbBaruucckuil nement. Pacuer

DC TanpBanuueckuii yieMenT. DAeMeHT

Hanuwans-Sxobu. Karoauwiii npouece,
aHoAHBLINA npoLece, TokooOpasyiouias
peaxims. CXemMa 3iCKTPOXUMKHUCCKON
nenu. TepMoanHaMEKa raibBaHHUECKOrO
atemenTta. DJC ranseannueckoro
IEMEHTA.

0,5

11

ONeKTpoOXUMHUECKHe
MPOLECCHI.

Koppo3us meramor.Kopposus merannos.
Xumuueckas Kopposus.
DIEKTPOXUMUUCCKAs KOPPO3UA METAIIIOB
n ycnosust e niporekanus. Cxema KI'D.
Karomsiil v anoHsli fipouccen.
OxMenurenn-aenonspuzaTopsi. Ycnosus
NPOTEKAHUS KOPPO3HE METAIOR ¢
KHCIIOPOAHON #1 1OOPOIHON
Jenonspuzandeii. 3ammra MeTaiuion o
KOppo3un. Jieruporanue. 3amrusie
NOKPLITHE: HEMETAIUIMUCCKHE,

METANIHYCCKUE {dHOAHBIC,

0.5

[Se]

HUTOIo
Depnan rpynmna
nepuoaa
ATTeCTAN UM
(OK3amen)

16

oo

16

32

Bropasg rpynsa
nepuojxa
arrecTanum (3auer)

ounasn popma (2 cemectp), 3a0unan
popma (2 cemecrp)

KectkocTb BOAb

HecTkoCTh BOABL. Bijibl dKeCcTKOCTH.
Yusiruetue Bosibl. KaruoHuThl,
anuoHuTbLL.OOWAS XapaKTepreTHKa
npupoarbix Boj. AKectroets oAbl Buibl
HKECTKOCTH: KapOoHaTHAs,
HekapOonaTHas. Liaunuis uamepens
FKECTKOCTH. YMsirueine poast. Meront
YMATHEHUS TEPMUHCCKUI 1 pearcHTHbIC
METO/Ib! {M3BECTKOBAHNA,
COUOBO-M3BECTKOBLIN, (hocharHbiit),
JIOCTOMHCTBA W HenocTaTki. Meroj
WOHHOTO 00MeHa. MounTsi. KarnonuThl,
anronuTsi. Peakumu ofmena uoHor
KaTronuta (am




2| ducrniepcHbie
CHCTEMbI

Juenepennie cucremel. Knaccnurams,
noayqenue. PU3nKo-xuMuUecKue
CBOMCTBA JIMCNCPCHBLIN. CHCTEM.
[loBepxnoctaas 2HEPrung, 1HOBEPXHOCTHOE
Hatsoikenue. Azicopbums. HAB.
Orruueckue CROHCTBA IMCIICPCHBIX
cucTeM. JIHCnepeHbie cHeTembl.
Oco0eHHOCTH BLICOKOIMCHEPCHBIX
cucrem. Knaccuduraims qucrepeHnix
CUCTEM TI0 PazMepam HacTHiL AMCICPCHO
(asbl, 110 aArPeraTHOMY COCTOSHMIO
JMCIIEPCHOW (a3bl ¥ AMCNICPCHOHHOM
Cpe/ibl, N0 CTEHCHN B3aMMOCHCTEHS
HACTULL JAMCHICPCHON (hazbl 1
JMCTIEPCHOMHON cpelibl. [enn n 30nu.
MeTtoabi nosry4enmns HHCHEPCHbIX CUCTEM.
DUBHKO-XUMHHECKUE CBOICTRA
JHCTIEPCHBIX CH

31{OcHOBBI XUMH U

CunukarHsie
CTPOMTESIbHBIC
marepualibt

BSOKYUIMX BCLUCCTB.

O61me PusnKo-xummuteckue cpoiicrsa
BSDKYLLMX BELUECTR M WX KJaccHUKauums.
Bozayubie Bsokyune geluectea.
UnipaBiuueckie Bsky e BeHiecTra.
Koppozus 0eroHa u MeToibi 32l bl OT
KOPPO3HK.DUZHKO-XUMUUCCKUE OCHOBDI
CTEKIO0OPAZHOIO COCTOS HUMS.
Cunukarnoe crekno. Curanibl.
Ipupoanoe cuitmkarHoe chipbe.
Kepamuueckne marepuaist.
Knacendmrauus u cnocoObi romyuetms.
Kepamuueckue marepuainl. Orieynopbie
maTepuanbl. Obiue PU3NKO-XMMHUYECKHE
CBOMCTRA BSOKY LMY BEUICCTB M WX
xiaccu(ukanpn. Bosiyupe smkyume
selecrsa. Bosayuimas usecrn.
uncosbie BsxcyLme Beny

CTPOUTENBLCTBE

4|1 BpicokomMOneKyasipH
bIE COEIMHEHUA B

OcCHOBHBIE NOHSITHS XUMUK
BBLICOKOMOJICKYIIAPHBIX COCMHEHUIN,
Crpykrypa v CBOHCTBA NONMMEPOB. BHibi
HOJIUMEPOB, FIPUMEHSICMbIX B
crpoutenbeTBe.OCHOBHBIC HOHITHS
XHUMUU BLICOKOMONECKYJISPHBIX
coeuHenuii. Kiaceuuianus, erpyrypa
¥ cOMcTBa HosMMEpoB. Cnocodb
NOJIYHEHUA N0JuMepoR. Jlectpykiius
NIONUMEPOR, €€ OCHOBHLIC Bitlbl.
Iacrmacent. Buibl nonmumepor.,
HPUMECHACMBIX B CTPOMTENLCTRE.
[Moaumepunie noGasxu B GETOHDL

UTOrO
Bropas rpynma
nepuojia

arrecTamuu (324er)

16

(g

16 20

Hroro

3.2. ﬂpaK'm‘lecxue B CCMMHAPCKIE 3ANMTHE 3 X CONCPARAMC

Tabnunua 3.2 Tembi NPaKTHUCCKUX 3ataTHi

Haumenosarine

KosmueeTso wacor no dopmam
o0yueHus

Kont. pab Cam. pab




. pazjena Tema u cojiepranne NPakTHUeCKoro § §
JINCLUIJIMHb BAHITUS T T
(MO-tyns) ~ gl,\D‘ § . % tczé
|| 2 £ || 3
3 o & o o (S
1 2 3 4 5 6 7 8 9
[leppasi rpynmna ounas fopra (I cemecrp), 3a0Muan
nepHoaa Ppopma (I cemecrp)
aTTeCTANMHK
(’K3amen)
1{ OcHOBHbIC MOHATHS |OCHOBHBIC 3AKOHBI W HOHSTUS XUMHU, 2 2 3
M 3aKOHbI XHMHU. Knacent Heoprandueckux CoeiuHeH Ui,
.| DKBHBaNCHT. HOMEHKNaTypa. CTeneHs OKUCIICHMS.
OKUCHU-TRNBLHO-BOCCTAHOBUTEbHBIC
peaxuun. Mossipnas macca. KosinuecTso
BeLeCTRa.
2] OcHoBHbIC NMOHATHS | DKBUBAICHT. DOPMYJIbHAS €IMHULA. 2 2 3
M 3aKOHbI XUMUH. DKBUBAIGHT MIEMEHTA B COSJIMHCHUH,
ODKBUBANICHT. IKBUBAICHTSI COCHAMHOHUNT DAJIAUHBIX
KI1acCoB. HUCIO IKBUBATCHTHOCTH.
Onpejenienne Huciia 3KBUBAICHTHOCTH
COC/AMHEHMS, YHACTBYIOIECIO B OOMEeHHOH
M OKUCTIATENIbHO-BOCCTAHORBUTENLHOM
peakuuu. Konuuectro Beulectna
DKBUBANCHTOR. AJLAMTUBHOCTL MOJISPHON
MAacehl YKBUBANCHTOB. PacueThi 110 3aKoHy
DKBUBANCHTOB.
3 | Xumuueckas TepMOJMHAMUHCCKHE PACUETbI. 2 2 3
TEPMOJIMHAMMKA Onpeneneiite veniosuX dQdexron
peaxtmu. Pacuersl dDHTANBIKH
O0PA3OBAMHM BCWECTR PU WIRECTHOM
TEIOBOM dPdexre peakuun, Pacuer
H3MEHEHUS 2HTPOIHKY & KOUE PeAKLIMM W
npu QazoBbix HPEBPALHICHUIX.
Onpenesietne HarnpapieHHocTu
XHMMUYECKHX TPOLECCOB ¥ BEPOSITHOCTH
NPOTEKAHM XUMHUUYECKOH peakiimu B
3aBUCUMOCTH OT TEMIEPATYPbI.
41Xumuueckas Xumudeckas KHHeTHKA 1 paBHOBECHE. 2 2 3
KUHETUKA. IpumMenetie sakouHa ICHCTRYIOUMX MACC
Xumuueckoe JUIS PACHETA CKOPOCTEH XUMHUYECKUX
paBHOBECHE. PEAKLMIA, TERYIIMX KOHLSHTpaLH
pearcHToB ¥ NPOAYKTOR. Pacuernl no
npasuay Baur-FNodda. 3axon
JEHCTBYIOMIMN MACC 15 POMOICHHBIX W
FETCPOIrCHHLIX PEAKLMiL s COCTOSHUS
pasyosecus. Hpumeneune npuanmna
Jle-tilaresibe purst onpejenenus cMeieHns
PABHOBECUS NPU H3MEHCHUH VCIIOBUH
npouecca. Pacuer pasuo
5 [PacrBopbi Konuenrpauuu. Pacuersi peakuum 2 2 3

cpenpl.Pacuert paziununinix cnocobos
BBLIPAYKCHUSR KOHLCHTPALNU PACTBOPOB.
CocrasiieHue yparuchui peaxigii
JACCOUMALIMY COCMMHEHMI PABIINUHBIX
KJIACCOB W ypaBHEHUH peakuni ruposinsa
cofel. Jinccoumannsg CHitbHBIX W cnadbix
EKTPoAMTOB. Pacuerpt estumun pH B
pacTBOPax KMCJAOT M OCHOBAMME,




6 [ DNeKTPOXUMUUCCKHE | DNCKTPOXUMUYECKUE TTPOLECCH. 2 2 3
NpoLIECCHI DNERTPOAHBLA NOTCHIMAL
MOHHO-METAIIMHECKUX M Ta30BbIX
wiekTpoaos. ¥Ypasueuue Hepuera. Pacuer
DIC rajbBaHUUECKUX DIEMENTOB.
CocTapiieHue rajlbBaHHYSCKHX
INE-MEHTOB B WICKTPOHBIX [IPOLECCOB.
7|9nexrpoxumudcckue |Kopposus metanios. Onpeieiienue 2 2 2
NpoLeCcCh! BO3MOIKHOCTH MPOTEKINUS KOPPO3IUK
MeTanna B 3aJamibix yeiopuax. CnocoOnt
3aUIMThl METAIIOR OT KOPPO3UM.
HTOTO 14 14 20
Hepran rpynna
nepuoja
aTTecTanMu
(Ox3amen)
Bropas rpynna ounas hopma (2 cemectp), 3a0uHan
nepuoaa dopma (2 cemectp)
arrecTauuy (3a4er)
1 {Xumus Boabi AlecTROCTL BOABI M MCTO/B! € 2 2 3
yerpadenus. 2Kecrxocts Boabt. MeTojibl
YMSITHYCHHMS BObI. Pacuersi :ecTkOCTH
BO/Ibl, MACCHI PACTBOPCHHBIX CONeH B
Boje. Pacuerst mace peareHToR,
HEOOXOAMMBIX JUI YMSTHEHUS BO/IbI.
Konnoksrym no teme «KectkocTsb BOAbI U
METOIbI €€ YCTPAHEH WS,
2| ducnepcHbie CnipeaeieHie [oporos KOArynsiimu 2 2 3
CHCTEMbI rrApoPodHBIX 0meh. [ucnepenbie
cuerensi. Knacendumaums, Mero/ibt
noayuenus v cpoiicraa. Crpoeiue yacTiu
aucrepcHolt Qazet ripododHbIN 300¢H.
Cocragnerue Gopmyst MULEIN
rUAPOPOOHBIX 300eH. YeTOUIMBOCTL U
KOAryasiuusl KOJUIOM/IHbLIX CHCTEM.
3 |Aucniepchbie OupepeneHve noporos Koarysitium 2 2 4
CUCTEMBI ruspooOHbIX 200eH.OnipesesicHue
MOPOrOB Koaryisuun ruapodhodubix
sonei. Komtoksrym 110 veme
«lucnepenpie cucTemib.
4 |OCcHOBBI XMMUH XuUMHUs BSOKYHIMX 2 2 4
BSDKYLMX BELIECTB.  [MATEPHATIOR. BO3yHbIe By LIME
CunukaTHble mMarepHasibi. Chipbe, HoJVISHNE 1
CTpOUTENbHbIE TBEPAEHME BO3YIIHON MIBECTH,
marepHasbl FUTICOBBLIX U MarHE3HAIbHBLIX BSKYLIMX.
Pewenune zapau. 'uapasnnyeckue
BAUKYLMC MaTepualibi. Chipbe, HOJIyHeHue
U TBEPJICHUE FTHHO3EMUCTONO U
MOPTHAAHILEMEHTOR, MHAPABIMYECKON
uzsecTh. Peenue 3azav. Konnoksuym no
Teme « XUMMS BIKYIMX MatepuaioRy.
UTOIO 8 8 14
Bropas rpynna
Nepuoja
arrecTanuM (3a4er)
HUroro 22 22 34
3.3. JlaGopaTopHbiii DPAKTHKYM K 5o COICPIANIE



Tabauua 3.3 Tembi naboparophoix pador

KoauuectBo uacos ro dhopmam

00yueHus
Haumenopanue Kour. pad Cam. pab
Ne n/n pasaena Tema n coaepraiie naboparopHoi § §
JUCUMIUIMHDI paboTi = T
(MO-ayns) ~ :5;) 3 § &
: e & . e
S|z | 5| 8| = 5
5| &1 8|3 |38 5
1 2 3 4 5 6 7 8 9
IlepBas rpynna ounan popma (1 cemecrp), 3a09uan
nepuoaa dopma (1 cemecTp)
aTrecTanMm
(3K3amMeH)
1| OcHoBHbIe NOHSTHS |Onipeienerne coepKanms 2 2 2 3
M 3aKOHbI XMMMH. KPUCTATM3ALMOHHON BO/Ib! B
DKBUBAJICHT. Kpucrannoruapare kapbounara
Harpus.OCcBOCHUE NPUEMA B3BCLIMBAHMS,
METOA KMCIIOTHO-OCHOBHOTO TUTPOBAHMUS.
Pacuersl ¢ uenonu3oBasuem 3akoHa
DKBHBANICHTOR.
2| OcHoBHblc NOHSTHS |ONpeieneHre MOASPHOR MacCh 2 2 2 3
1 3aKOHbI XMMHH. DKBHBAJICHTOB HPOCTONO BELIESCTBA.
DKBHBAJICHT. DKCIEPUMEHTANILHOE ONpeaeicHue
MOJISIPHONH Macchl 2KBHBAJICHTOR
ANOMUHHUS MCTO-I0M BLITECHEHUS
BOAOPO/IA U3 KMCHOTHE. Hpumenenne
BAKOHA IKBUBAJICHTOR B PACULTAX.
3 | Xumuueckas OnpesesicHre HMTAILINY PACTROPCHHS 2 2 3
TePMOAMHAMHUKA COJH. DKCIEPUMEHTANIBHOE ONpE/ie/icHue
OHTALITMK PACTBOPEHMUS COJIM METOAOM
KaIOPUMETPHH. 3aKPEIICHUE TTOHSITHS
DHTAILTIUM.
41Xumuueckas Onpenenenune 3aBUCUMOCTH CKOPOCTH 2 2 2 3
KMHETHKA XMMUUECKON peakliMK 0T KOHUESHTPAUH
peareHTOB. JKCNEPUMEHTAILHOE
ONPEJICACHUE 3aBUCHMOCTH
OTHOCHTEILHON CKOPOCTH XUMUUCCKOH
peakumMu OT KOMUCHTPAMK PCareHToR,
5 {Xumuueckas OnpeaeneHne 3aBUCHMOCTH CKOPOCTH 2 2 2 3
KHMHEeTHKA peaKLiiy OT TEMIEPaTYphl.
DKCHEPUMEHTANBHOE ONPEASICHUE
3aBUCUMOCTH CKOPOCTH PEaKimy OT
remneparypsl. Hpumenenne npasuna
Banr-I'ogda ans pacuera ckopocty
peaKiuy B 3aBUCHMOCTH OT TEMNIEPATYPbE.
6 | Xumuueckoe CMELIEHHE XHMUUECKOTO PABHOBECUS. 2 2 3
paBHOBECHE DKCNCPUMEHTAILHOC CMELIEHHE
XUMHYECKOrO PABHORECHS TIPH
H3MEHEHW M PABHOBEC-HbIX KOHUSHTPALMH
pearenTos n npoaykres. flpumenenue
npunuuna Jle-Llarense s onpencncrns
HATIPABJICHMA CMELICHUS XUMHUUYECKOIO
paBHOBECUS.




7|PacTBOpbI. [purorosneunne 2 2 2
pacreopor.llpurorosnenne pacTeopa
3a/IAHHON KOHLEHTPAUHM 13
KOHLUCHTPYUPOBAHHOTO PactBopa.
Onpejenienue KOHBCHTPALMK KPENnKoro
PACTBOpA C NTOMOLULI) apeoMeTpa.
PasbagneHue pacrsopos.
8 [PacTeopbi. Onpepeneure MOIIpHOR Macchl 2 2 2 3
AIKBHBARCHTOR CROMWKHONO
BELLECTBA. ONPeie/CHUE MONSIPHOH Macchl
DKBUBAICHTOBR HEWIBECTHON KMCIIOTHI
METOJIOM TUTPOBaHHKs. Pacuer ¢
MCTIONIB3OBAHMEM 3AKOHA PKBHBAICHTOR.
9 |PacTBopbl. Onpenenenue pH pacTBOPOR ¢ NOMOLILIO 2 2
unaukaropor.Onpejiencnue pH
PACTBOPOB KHUCIOT K OCHOBAHNH C
NOMOLUBIO PA3IMHBIX MHMKATOPOR.
CpaBHe-HHE NOAYHCHHBLIX BEJIHYHH C
pacUCTHLIMY.
10 [Dnexrpoxumuueckue [Kopposus merannos.Habmoacnme 2 2
NPOLIECCHhI. NPOLIECCOB KOPPO3MU METAIIOR B
3aBUCHMOCTH OT PANHHBIX YCIOBUH
HAXOWICHYS. AKTURALMS KOPPO3HK.
S3aMTHLIC METATHYCCKNE TIOKPBITHS.
CocTaBicHHE KOPPOZMOHIBLIX WIEMESHTOR H
WIEKTPOJHBIX ITPOLECCOB.
HTOTO 20 10 | 20 23
[lepran rpynna
neproaa
arTecTammuH
(3K3amen)
Bropan rpynmna ownau gopma {2 cemecrp), 3a0unan
nepuosa dopma (2 cemecrp)
arrecranuu (3a4uer)
1 [OcHOBbBI XriMuu CHiinKaTHBIA MOAYIL KHIKOIO CTEKIIA. 2 2 2 3
BSDKYLIMX BEIUEeCTB.  [MeToMOM KMCIOTHO-0CHOBHOTO
CunukarHbie THTPOBAHUS ONPCACIBHOT CHIIMKATHbI
CTPOUTENbHBIC MOYJIb JKWIAKOTO CTCKIIA.
marepHuanb
2| XumMus BoAbI OripeaeneHue XecTKoeTH Boabl. Metoaom | 2 2 2 3
TPHIOHOMETPHUUECKOTO TUTPOBAHMS
onpenensieres 001as HeCTKOCTh BObL.
MeTosoM KHCROTHO-OCHOBHOIO
THTPOBAHUS onpeacsseres kapOoHarHas
WECTKOCTL BOJbI.
3| ducnepchbie Ancopblims YKCYCHON KHCIOTHE Ha yrie. 2 3 2 3
CHCTEMbl Iposoaures onpeaencuue ancopdumm
YKCYCHOM KMCHAOTLI HA aKTHBHPOBAHHOM
yrie. Qupe/iensercs AMHaMuuecKas
EMKOCTh.
410OCHOBbLI XMMUU OupeaeNeHie COACHKAHUS OKCHIOB 2 3 2 3
BSDKYILMX BELICCTB.  |Kalbis ¥ maruus i meie. Onpejenscrcs
Cunukarusie CYMMAapHOE COJCPIaHue KapOoHATOR
CTPOMTE/bHBIC KaIbUMS W MArtus 2 Mene.
Marepuabl
HUTOro 8 10 g 12
Bropasi rpynna
nepuoia

aTTecTamum (3auer)




Hroro

3.4. KypcoBoii npoekr (patora) u ero XapakTepucruKa

He

MPesyCMOTPEHO.

3.5. HupuBuAyaibHOE 32XAHUE K €1'0 XAPAKTCPHCTHKA

Tabnuua 3.5 Tembl MHAMBUAYAIBLHBIX 33 aH K

Kosnuuecrpo uacos no dhopmam

obyueHus
Kowr. pab Cam. pab
= °N
Ne ni/n Tema uHAMBUAYAILHOIO 3a/1akHks g e
o =3
Tl | 3| E| = z
2|2 | & |3 |3 | 8
1 2 3 4 5 5 6 7
Mepsasi rpynna nepuoOLa aATTECTARMH (3K3AMEH) - 0UHAH
dopma (1 cemecrtp), 3acunan Gopma (1 cemecrp)
I {MUngueuayansroe 3ananue "Xumuyeckas TepMoAuHAMUIKA. 7 14
Xumnueckas kuHetuka'. bonee nosHoe noHMMaHue 3aKOHOB
XUMMUYECKOH TEPMOJAHHAMKKK M KUHETHKH, NIOJYUYCHWE HABLIKOR
B pacuere TEruioBbIX dPQPerTor, OnpeacicHu HANPapieHHOCTH
XUMMYECKUX MPOLIECCOB, aHATIU3EC PEAKLHOHHON CTIOCOOHOCTH
BELLECTB, ONPEICIICHHH CKOPOCTH PEakiikii, PACHCTEC KOHCTAHT b
PaBHOBECHs!, PABHOBECHbBIX KOHLCHTPALMIA PearcHToR 1
MPOAYKTOB.
HUTOro 7 14
Hepnasi rpynmna nepuoaa arrecramus (IK3amen)
Bropas rpynna nepuona arrecranmis (3auei) - ounas popma
(2 cemectp), 3aounas popma (2 cemecrp}
X UMUA BSOKYIMN MATEPHAOR. PEIucHine ipakTitieckux 6 12
pacuerHbIX 3a1ad 1o Teme "BKyUiHe Bemectsa’.
UTOT'O 6 12
Bropas rpynna nepuojsa arrectamuy (3auer)
Hroro 13 26




4. BRIABJAEHUE PESYJIBTATOB OCBOEHWA AUCHMITJINHbBI

4.1. TMacnopr ¢onga ouenounnix cpesers (POC) no nuenuninne
Tabnuua 4.1 - Macnopr gonna oteHounnix cpeinets (DHOC) no aucyunaune
No Hanmenopanue - v , Kot

Texnonorus By avrecranum Bunw 3austuit | Gopmupyembix
n/n | OLEHOYHOTO CpeICTRA o N
KOMITETSHLIM

1 2 3 4 5 6

1 |DK3aMeHauroHHbLIS Tpanupuonnas TpomexyTounas Saver, Dizamen  |OTK-1.1.,

ouners obpazoBaresibHas arrecraums OIK-1.3.

TEXHONTOTHS

2 |KourponbHas pabora |Tpanuumontas Tekyumid KOHTponL Kourponsias, OlK-1.1.,,
obpazoparcnbiasn CPC OIK-1.3.,
TEeXHOJIOT NS OIK-1.2.

3 |Koanoksuym Tpapuumonnas Texyumit KoHTPOIDL Hpakruueckne  |OIK-1.1.,
obpazosarenshas OITK-1.3.
TEXHOIOTHS

4 |Howian, coobuienne | Tpapuuonnas Tewyumid kourpoas  (Jlekumn OIK-1.1.,
obpazoparesbhas Ol@K-1.3.
TEXHOJIOTHS

5 [|lMoprdonuo Undopmanmonno-ko {Tekyumii konrpons  |Jlaboparopusie  [OIK-1.1.,
MMYHHUKaLKHOHHAA OIK-1.3.
o0pazoBaTeibHas
TEXHOJIOTHS)

6 |Tpenaxep HUndopmaumonnoe-xo [ Tekymit konrpons  |{CPC OIK-1.1.,
MMYHUKAUHOHIAS OIlK-1.2.,
olpasopaTenbhasn OI@K-1.3.
TEXHOIOI U

7 {Tecr Nupopmanmonno-ko | Tekyuwmi xourpoas  |CPC ONK-1.1.,
MMYHHKALMOHTIas OlK-1.2.,
o0paszoBateibas OFIK-1.3.
TEXHOIOTHS

8 [PasHoypoBHEeBbIC Tpaauumonuas Texymwmid konrpoas  |CPC OIK-1.1.,

3a7a44 U 3a1aHus obpazoparesibHas OI1K-1.2.,
TEXHOJIOTHS OFIK-1.3.

4.2 Bonpocs! x 3K3amMeny (3a4ery)

[epBas rpynuna nepuosa arvecranun (3zamen) - ounas gopma (1 cemecrp), 3aounan gopma (1 cemecrp)
1. ®opmyiibHbie eMHuLbl BettecTsa. Kommgecrro seinecrsa. Monspuas macca sewiectra. Monspbii 00bem
razoo0pa3HOro BeUieCTBA.

2. DKBUBAJIEHT BCLICCTBA. DKBHUBAJICHTHOC YMCHIO. JKBUBAJICHT BELIECTBA. DKBUBANICHTHOE Yncs0. KolmuecTso
BELLECTRA DKBUBANECHTOB. MosispHas macca dxkuBancHton.. Mossipibii 00beM 9KBUBAICHTOB ra3000pa3HOro

BeLLECTRA.
3. IlpeaMeT XUMHUUCCKOHN TePMOAMHAMHKH

4

5. Cocrosinue cuctembt. TepMOAMIAMUYECKHE TAPaMET it
6. TepmoauHamuueckue npouecent (p=const, V= const, T=
7. OYHKUMKM COCTOSIHUS CHCTEMB, (PYHKIIMM npouecca

8. BHyTpenHss sHeprus

9. Tennora u pabora.

10. TlepBbIii 3aKOH TEPMOMHAMMEH.

const, p.T= const, V. T= const).

11. IlepBbiki 3aKOH TEPMOIMHAMUKM JJist PABIMUHBIN IPOLECCOB. JHTAILITHS CHCTEMBbI.

12. Tennosoii apdexr peakumn. 3axon I'ecea.

13. CranpaprHas sHTanbis 00pazoBanns XUMUUCCKOTO COCANHCHMUS.

. TepMOJ.ll/lHaM HyecKkas Cucrema. ()K|_')}/')Kﬂl()“i:’,lf»i Cpead. BHI\[;I CHUCTCM (M'SUJ'H*ID()BZIIIHMG, 3AKPbITHIC, O"i"KprTble).




14.
15.
16.
17.
18.
19.
20.
21.
22,
23
24.
25.
26.
27,
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44.
45.
46.
47.
48.
49.
50.

51

BTopoii 3akoH TepMoMHaMKKii

.OHTponus.

W3MeHeHHs SHTPONKK B M30JMPOBAHHOMN W 3aKPHITOH cHcTeMax
Ypasueuue bonbumana.

Tpetuii 3akoH TepMoaAHHAMUKH. CTaHAAPTHAS IHTPOTIHS.

M3MeHeHne 3HTPONKUY B XMMHYECKON PCaKiinu.

Dueprus 'ubOca. DHTANBIUIAHLINA W ASHTPONURHEI PAKTOPbI.

IHeprus ['nb6ca kak Kpurepmuii HaNpaBIeHHOCTH XHMUYECKUX MPOLECCOB.
Biinsinue temnieparypbl Ha HaIPaBICHHE CAMONPOU3BOJILHOIO Npouecca
Pacuer autponuu ¢azosoro nepexona

I[TpocTbie M cnoxHbie peakii. Mexannsm XUMHUECKON peakiiuy.
CkopocTb XUMUUECKON peakimu

M3meneHre KOHLEHTPaLMi PeareHToB ¥ NPOAYKTOR B XO/€ PEaKuUM.
DaKTOpbI, BIMSIOLHNC HA CKOPOCTH PCaKIiim.

3aBUCHMOCTb CKOPOCTH PCAKIIMY OT NPUPOABI PEArMPYIOLIMX BELLECTB.
[Mopanok u monekynspHoCTb peakiyn. Ipuunnsl necosnanenns.
['OMOreHHbIe ¥ IeTePOreHHbIC PEaKIINK,

3aKOH NEHCTBYIOLMX MACC /Uil 4) FOMOTEHHDBIX Peakiiuii; 6) rereporeHHbIX peakuuii.

3aBMCUMOCTbL CKOPOCTH peakiu oT Temriepatypui. [pasuno Banr-T'odda. Ypasnenue Appennyca.

3Heprl/m aktuBauyu. Mamenenue SHEPIrUK NO KOOPAMHATC PeaKiLMu.

3aBMCHMOCTb CKOPOCTH peakuun oT Temneparypet. [pasuno Baur-I'opda. Ypasnenne Appennyca.

Cnocobbl BbIpa)xeHUs KOHLUEHTPALNY PACTBOPOR

[Tepepacuer KoOHUEHTpAIMIA.

Lxana pH. Moknoe nporssenctye sonbl.

Pacuer peakimm cpe/ibt pacTBOPOB KMCHOT ¥ OCHOBAHWHN.

Junccoumanus snexrponuron.

Crenens guccoumatmm. Koucranra AMccoumnamm.

3akoH pazbassierns Ocrpaibaa.

KonnurarupHbie CBOACTBA PACTRBOPOB HEHICKTPOIMTOR.

Tonmxenue nasjicHMs napa pacTBOPUTENs Ha/L PACTBOPOM. 3akon Payis.
[ToBblleHne TeMIIEpaTypbl KUIiCHUS PACTBOPA.

Ionmixenue TemnepaTypbi 3amMep3anus pacrBopa.

Ocmoc. Ocuoruueckoe pasnenune. 3akon Bawr-I'oda.

Konnuraruphbie cBOHCTBA PACTBOPOB HMACKTROIMTOR. M30TOHMIECKNH KOdPPULMenT.
DIEKTPOXUMHUUECKHE CHCTEMbI M TIPOIIECCHI.

Hounomeranaudeckuii anexrpon. J12C.

3HaK U BeJIMUMHA NOTEHLIMAIA HIeKTPOA.

. Bogopoansiii snexrpoa. Ypagnenus pagnopecus. Pacuer norenumana.
52.
53.
54.
55.
56.
57.
58.
59.
60.
61.
62.
63.
64.
65.
66.

CTanaapTHBIH NOTEHLMAN METAIIHUECKOTO MIEKTPONA

Pan nanpspkeHuit Mmetannos

Ypasnenue Hepuera.

Kucnopoaustii anexrpos, Ypapuenus pasnosecus. Pacuer noreHumana.
["anbBannuecknii anement. Cxema I, DiiekTpeHbic pPeAKIMK.

CBa3b 2JCKTPUHECKOH 1 XUMHUCCKON padoTsl.

Onexrpousrkyiuas cuna. Pacuer DJiC.

Onement Jlaunons-SAxobu.

Xumuueckas Kopposusi.

DNeKTPOXHUMHUECKAS KOPPO3Hs.

Karogunie n anoaHbie npouecenr kopposuu. Cxema KD,

3aluTa METAIAOB OT KOPPO3HMM (JICFHPOBAHKC METAIOB).

3awmnrTa METAIOB OT KOPPO3HH (MMEKTPOXMMUYCCKAS 3aLUMTA - KATOAHAS, IPOTEKTOPHAS ).
3awmnTa METAIOB OT KOPPO3MX (MIMEHEHUE CBOICTB KOPPOZHOHHON Cpelib ).
3awmnTa MeTaioB OT KOPPO3KM (PAIMOHANLHOE KOHCTPYMPOBAHME W2/Iennii).



67. AKTUBATOpPbI KOPPO3HH.

68. Ocpoenue npuema B3BELIMBANKA, METOAA KHCIIOTHO-OCHOBHOIO TUTPOBAHKS. PaCcueThl ¢ MCTIONIb30BAHUEM
3aKOHa DKBHBANEHTOB.

69. DKCNEepUMEHTANLHOE ONPEACACHUEC MOILIPHON MACCHI HIKBUBAICHTOB AJIIOMUHUS METO-/10M BbITECHEHUS
BOJOPOAA U3 KUCIIOTHL. [IpuMeHeHne 3aK0Ha dKBHBaiCHTOR B pacucrax.

70. DKCIEpUMEHTAILHOE ONIPEACAEHUE IHTANLIUK PACTBOPEHHUA COMM METOIOM KalOPUMETPUH. 3aKpenieHne
NOHSATHUS IHTATILIHH.

71. DKCnepUMEHTaILHOE ONPEACICHHE 3aBUCUMOCTH OTHOCHTEILHON CKOPOCTH XMMUUECKON peakLdn oT
KOHUEHTPaUUH peareHToB.

72. DKCEpUMEHTAILHOE ONPEACNEHNE 3aBUCUMOCTH CKOPOCTH PEaKLim OT Temneparypbi. [pumenenune npasuna
Bant-T'odda ans pacuera ckOpocTH peakuyy B 3aBUCHMOCTH OT TEMIIEPATYPbl.

73. IKCNEPUMEHTAILHOE CMELUIEHUE XMMHUECKOIO PABHOBECHS [1PH W3MEHEHHH PABHOBEC-HBIX KOHLIEHTPaLMii
peareHToB v NpoaykTos. Ipumenenue npununna Jle-1arenwve puis onpeneserus nanpasienus cmelueHus
XUMHYECKOT0 paBHOBECHSI.

74. Knaccbl HeopraHu4ecKkux coe/imHeHni, Homeniarypa. CreneHh OKUCIEHHA.
OKMCIM-TENBHO-BOCCTAHOBUTENbHBIC peaktinn. Mossipias macca. KoamuecTso pewiecTsa.

75. Dopmy ibHas €AMHNULA. IKBUBAIEHT DJCMEHTA B COCAMHCHWH, IKBUBAICHTHI COCAMHEHNH PasIMHHBIX K/IACCOB.
Yucno sxsupanenTHoCTH. ONpeaeieHne YHeia DKBUBAICHTHOCTH COCIMHEHNS, YHACTBYIOUIEr0 B OOMEHHOM 1
OKHC/IMTENIbHO-BOCCTAHOBUTENILHOM peakti. KoinuecTBo BeLecTsa HKBUBATICHTOB. AJIMTHBHOCTL MOJIAPHOM
MAacCChl SKBUBAIEHTOB. PacueTsl 110 3aK0HY HKBUBAICHTOR.

76. Onpenenenne Tennosbix apdhexTon peakinun. Pacuerst sHTAILIKI 0OPA30BAHUS BEWLECTS NPU U3BECTHOM
TEMI0BOM d(exre peakunu. Pacuer M3MEHEHMsE YHTPOTIUK B XOJIE PCAKUHU K 1IPH (DA30BbIX NPEBPALUEHUSX.
Onpenenenye HaNPaBiIeHHOCTH XMMHUYECKHX IPOLIECCOB ¥ BEPOSTHOCTH NPOTEKAHNUS XMMHUCCKON PEaKkLMK B
3aBUCUMOCTH OT TEMIIePaTYPbl.

77. TlpumeHeH1e 3aKona ACHCTBYIOIMX MACC JUIsh PACUETa CKOPOCTEH XMMHYECKUX PeaKUHi, TEKYLUUX
KOHUEHTpauui peareHToB v npoaykros. Pacuers no npasuay Bawr-T'ogdda. 3axon pedictyioumx mace as
FOMOTEHHbBIX M I€TEPOTEHHbIX PEAKLMIA is cOCTOsHUS pasiosecus. [pumenenve npununna Jle-illatense ans
OMPENEICHHS CMELLEHHS PABHOBECHS! TP W3IMCHCHHK YCJIOBHIA fipotiecca. Pacuer pasHo.

78. PacueTbl paznuuHbIx cnocofoB Bhipakelivs KOHLEHTPaumu pactBopos. CocTasicHne ypasHennii peakuuii
JUCCOLMALIMK COCAMHEHUH PasIMUHBIX IKJTACCOR M YPABHEHUN peakuui ruaposusa concil. Jlnccoumnaums CHabHbix
U cnabbIX ANEKTPOIMTOBR. Pacuersl Besinuunni pH B pacTBOpax KUCJIOT 1 OCHOBAHMIA.

79. OneKTpOHbIH MOTEHUWAN MOHHO-METAIMHECKUX 1 FA20BbIX HeKTPO10B. Y pasrenue Hepuera. Pacuer DJIC
rajibBaHUUECKUX D1eMEHTOB. COCTARNEHHE FaIbBAHUYCCKUX NIC-MEHTOB U JIEKTPOAHDBIX IPOLIECCOB.

80. OnpeneneHue ROIMOKHOCTH TPOTEKAHHMS KOPPOIMK METAILIA B 3a4aHHBIX YCA0BUAX. CHOCOOb! 3a1LMTh!
METAIIOB OT KOPPO3HH.

81. Bosiee MosHOE NOHUMAHKE 3aKOROB XMMUYECKOH TEPMOAHKAMUKN W KMHCTUKM, TTOIYYECHHE HABBLIKOB B PACUETE
TEMOBBIX YPPEKTOB, ONPEACACHHH HATIPABICHHOCTH XMMHYECKHX MPOLIECCOB, aHajin3e PEaKLIMOHHOM
CHOCOOHOCTH BELIECTB, OMNPEACICHUN CKOPOCTH PEAaKIMM, PACUETE KOHCTAHTHI PABHOBECHS, PABHOBECHBIX
KOHLEHTPALMI peareHToR U NMpoOAyKTOR.

82. [puroroeaenure pacTBopa 3aJaHHoOi KOHIUEHTPALIMK K3 KOHLIGHTPUPOBAHHOTO pacTeopa. Onpejenenne
KOHLUEHTPALMU KPETIKOrO PacTBopa ¢ nomMoubio apeomerpa. Pasdasneuue pacrsopos.

83. DkcnepuMeHTabHOE ONPEACICHHE MOSIIPHOH MACChl DKBUBANCHTOB AIIOMUIUS METO-4OM BbITECHEHHS
BOAOPOJA W3 KMCTIOThI. IlpumMenenne 2akona DKRHBAICHTOR B pacueTax

84. Onpenenenve pH pacTBopor KMCAOT W OCHOBAHMI € IOMOLILIO PA3NMUHBIX HHMKaTOpoB. CpasHe-Hue
MOJTYUEHHbIX BEJIMHNH € PACHETHLIMH.

85. HabmoaeHnue npoueccoB KOppo3um METaios B 3aBUCHMOCTH OT PasIMUHbLIX YCIIOBHIA HAXOMICHMS.
AKTHBALMS KOPPO3UKU. 3ALUMHTHBIC MCTAUIMUCCKHE HOKPBLITUA. COCTABACHUE KOPPOZUOHHBLIX IEMEHTOB 1
ANEKTPOAHBIX IPOLIECCOB.

86. Yucno akBUBaICHTHOCTH.

87. IlpumeneHre OCHOBHBIX 3aKOHOB XMMHM B KOJMUCCTBEHHBIX PACUETAX A0 YPABHEHMAM PEAKLMIA.

88. IlpumeHeHre 3aKOHA IKBUBAJICHTOB B TEPMOXUMHUECKHMNX PacCUeTaXx.

89. PaccueTsi ckopocTeit peakumu 1 onpeedeHue Gaxropos BIAMAIOUIMX HA CKOPOCTL W CMELEHNE XUMUUYECKOro
PaBHOBECHSI.

90. PaccueTsl kKoHUEHTpALMIE PACTBOPOB.

91. DNEKTPOXUMHUUECKME PACUCTI FIO YPABHCHWAM PCaKuyii.

92. DAEKTPOXHMUUYECKHE PACHETHI NO YPABHCHMAM DAL,



93. llpumMeneHre OCHOBHBIX 3aKOHOB XMUMHH B KOJIMUECTBCHHBIX PACUETAX N0 YPABHEHUAM PEAKLIMMA.

94. llpumeHerne 3aKOHOB TEPMOAUMHAMUKH B TCPMOXMMUUECKHUX paccHerax.

95. Paccuernl ckopocTei peakinn 1 onpejiesicnne PakTopoR BAHSIOIKX HA CKOPOCTH M CMEILEHHE XMMHUYECKOTO
pPaBHOBECHSI.

Bropasi rpynua nepHoaa arvecrauun (3auer) - ounas gopma (2 cemecrp), 3acunas popma (2 cemectp)
1. Buabl )KE€CTKOCTH BObE. EJIMHMLILI H3MEPSHUS JKECTKOCTH.

2. Knaccudukauus npupoaHbix BO/ MO BEAMGHHE MECTKOCTH W 110 MUHEPAJIW3ALINN.

3. Onpeaenenue KapOOHATHON HECTKOCTH BOAbI.

4. Metoap! ycTpaHeHus KapOoHaTHOM KECTKOCTH: a) TePMUYECKHIA METOL YMSrueHUs BOAbI 6)
COIOBO-U3BECTKOBbIM METOA: B) W3BECTKOBBIA MeTO/L: ') hocdarupit MeToL.

5. Pacuersl )KeCTKOCTH BOABI M MACChl PEATEHTOR, HCOOXOMMBIX JUist YMSTUEHUS BOJLbI.

6. Meton noHHoro odbmena. Knaccumraums KoHnTos.

7. dAncnepcubie cucteMbl. Kilacen(pukaimsa JUCTICPCHBIX CHCTEM N0 Pa3Mepy HYacTHil AWCHIEPCHOM

dazbl. Jucnepcras dasa. ducnepcuonnas cpea.

8. Knaccu(ukavms JMCHEPCHBIX CUCTEM 11O arperaTHOMY COCTOAHMIO JMCIIEPCHOM (pa3bl U ANCIEPCHOHHOM
cpenpbl.

9. Knaccuduiauns KOANOMAHBIX CUCTEM 110 CTEICHN B3aUMOJCHCTBUS AMCNICPCHON (asbl C ANCIIEPCHOHHOM
cpenoit (MOPUIbHBIE 1 THOPOOHbBIE KOJUIOHAHBIC PACTBOPSI).,

10. Knacendukauus KOMTOMAHBIX CHCTEM HO CTENEHN B3aUMOACHCTBHS YACTHLL AWCTIEPCHON (Dasbl MEILY COOOM.
["enu u 30nm.

11, MeToabl NosyueHUs AUCTIEPCHBIX CHETEM.

12. OnTrueckre CBOWCTBA AMCHESPCHBIX CUCTEM.

13. IToBepXHOCTHAS IHEPTUst, MOBEPXHOCTHOEC HATIKEHUE,

14. Ancopbums. [TAB. Tipumenenne IHAB B crpourenserse.

15. Konnouanvie pacteopbl. CTpoeHre KOMTOWAHBIX YaCTHLL THAPO(OOHBIX 300el.

16. VeTORUMBOCTS W KOAryJIsiups KOATORIHbIY cucTem. Buap yeroiunsoctu. [pasuno Lynbue-Fapau.
17. @aKTophl, BAMSIOIME HA YCTOHUUBOCTEL W KOATYIALMIO KOJIOUIHBIX PACTBOPOB.

18. Obwme GU3nKo-XxuMUUCCKUEe CBONCTRE BRIKYIIMX BELIECTE ¥ UX KNACCH(MKALKS.

19. Bozayuinbie BsokylmMe petiecina. Bosayiiias uisects.

20. I'uncoBbie BsHKYUME BEWECTBA.

21. MarsesunanbHbiii HeMeHT.

22. CuaMKaTHOE CTEKJIO.

23. XKunkoe crexio.

24. Curannsl.

25. ®apdop, PpasHe, 00KUrOBbIC KEPAMUUCCKHE MATEPUASILI.

26. ToptnanauemenT. Chipbe, MOIYUCHUE, TBEPACHHME, TIPUMCHEHKC.

27. I'nunoszemucTbif uemenT. Cohiphe, NONyUeHue, TBEP/ICHUE, PUMEHCHHUE.

28. INuapasauueckas wisects. Flylionasossie 100aBiu.

29. Kopposus 6etona. Meto/ibl 3ainThl 0T KOPpOsHn.

30. Knaccuukauus, Crpykrypa v CBOHCTBA HORUMEPOB.

31. duznueckue CBOKCTBA NOJIMMEPOB.

32. decTpyKums NOSUMEPOR, €¢ OCHOBHLIC BUJIbLI.

33. Ilnactmacenl.

34. Buabl nosmMMepoB, NMPUMEHSEMbIX B CTPOUTERBLCTHEE.

35. IMonumepHbie 106aBKKM B GETOHLL.

36. OnpeaeneHue CUAMKATHOIO MOLYJIS JKMAKOTO CTEKIA.

37. OnpenedicHue o0uIeH KECTKOCTH BObI.

38. Onpeaenenne KapOOHATHOM HECTKOCTH BObI.

39. Onpenenenne ancopoLMK YKCYCHOH KMCHOTHE Ha AKTUBHPOBAHHOM YIe.

40. OnpepneneHre CyMMapHOro coaepianus KapSouaros Kajibius U MarHua B mMee.

41. PacueTbl )KECTKOCTH BOJIbl, MACCHI PACTBOPEHIILIX CONEH B BOJIE.

42. PacueTbl Macc pearcHToOR, HEOOXOAUMbBIX JUISt YMATHEHMS BOJIbI.

43. Crpoenue yactuu sucniepesioi daszer ruapodobusiii seici. Cocrapnctie GopMys MuLEt ruapodoGHbIX
301eH.



44. YcTOHUMBOCTD M KOArYJISILIMS KOJIOWHBLIX CHCTOM.

45. OnpeaesieHue Moporos KOarynsurn ruapodhobusix 3onei.

46. PelueHune 3a1a4:paccueTbl M0 YPABHCHHUIM MOJYUCHUS i TBEPACHMSA BIKYLLIUX MATCPUANIOB.

47. BozayuiHble BSHKYLME MaTepHabl. ‘

48. Cpipbe, MOJYUSHHUE U TBEPJACHUE BOZAYILHON W3BECTH, IMICOBBIX M MArHE3HAIbHBIX BAWKYILHMX.

49. I'napaBavyecKUe BSOHKY MG MATCPHATIBI.

50. Coipbe, nostyHeHHe M TBEPACHUE MITMHOZEMUCTOrC U IIOPTAAHALIECMEHTOR, MHAPABIIMUECKON H3BECTH.

51. Coipbe, NoayueHUEe U TBEPACHNE IIIHHOZCMUCTOIO 1 TOPTIAHLEMENTOR, TMAPABIKYECKON W3BECTH.

. Pewnenue 3aau:paccyersl 10 ypaBHEHHIM NOJVUCHUS U TBCPACHHS BOKYIIHX MATEPHAIIOB.

53. Cbipbe, NOJAYUCHHE W TBECPACHUEC MIMHOZEMUCTOrO M NOPTIAHILUEMEHTOR, MMIPABIMYECKON W3BECTH.

54. Onpepenenye KauecTsa BOIL FI¢ OCHOBHLIM [TOKA3ATESAM.

55. Knaccudukatyst IHCnepeHbIX CHCTEM (CTPOUTENbHBIC MATePHallh ).

56. BbIOOp CTPOUTENLHBIX MATEPHANIOB B COOTBETCTBHM C XUMUHECKMM COCTaBOM (CBOICTBAMMK).

57. BblOOp CTPOMTENBHBIX MATEPUATIOR B COOTBETCTBUM ¢ XUMHHYECKHM COCTABOM (CBOMCTBAMM).

58. Cuitnkarupie maTepuaibl. Boidop cTpouTesibHbIX MATCPHANIOB B COOTBETCTBUM ¢ XUMUHECKHM COCTABOM
(cBoMcTBAMM).

59. OnpejieneHne OCHOBHbBIX MOKA3aTeiei KauecTsa BOJibl.

60. BbIOOp cTpoUTEsbHBIX MATEPHAIOR B COOTBETCTBUM C XHMUUCCKUM COCTABOM {CBOMCcTBamu). JlucnepecHocTs
MaTepHasoB.

61. OcHOBHbIE TPEOOBAHUS K KAYECCTBY BO/bE IPUMEHACMOM JIJ1S 3aTBOPCHMUSI MUHEPAIbHBIX BSKYLLMX.

62. BbIOOp CTPOUTESILHBIX MATEPHANIOB B COOTBETCTBHM C XMMHUECKUM COCTABOM (CBOUCTBAMK). Ares3us.
63. BIOOp CTPOUTENLHBIX MATEPUASIOR B COOTBETCTBUM ¢ XMMHUECKUM cocTasom (caoiicreamu). [opouiku.
64. BbIOOp CTPOUTELHBIX MATEPUAIOB B COOTBETCTBUM C XMMUUYECKMM COCTaBOM (CBOMCTBAMM). LlemenTbl.
65. BbIOOp CTPONTENIbHBIX MATEPHAIOB B COOTBETCTBUY ¢ XMMHUCCKUM COCTaBoM (cBolcTBaMu). Bosaywnble,
THAPABINYECKHE MUHEPAILHBIC BIKYLIUC.

4.3 TexHoROrus BHISIBJACHUS YPOBHS CCBOCH NI MCI TN H b

TexHONOTUA BhisBACHUA YPOBH OCROCHUS TUCLHNIMHBIE TPUBOAUTCS B (hoH/ie oucHoUHbIX cpeacTs (POC).



5. YYEBHO-METOJUHECKOE ¥ MHPOPMALUUWOHHOE OBECHIEYEHME OCBOEHMSI
JMCUMTNLAMHBL (MOLRY J15)

5.1. OcuoBuas u AOTMOJHHTCHALWAN JIHTCPATY Pa
Ocunosuas JIHTEPATY A

1. Koposun, H. B.  OGwas xumus : yueOHUK Julst By30B N0 TexH. Hanpagiexusm u cnew. / H. B. Koposuu. - 10-¢
U311, 101. - Mockea : Boicwias wikona, 2008, - 558 ¢. 1w, - (TTobepmrens xonkypea yueGuukos). - bubnuorp.: ¢.
546. - ISBN 978-5-06-004403-4 : 616.00.

2. Cemenos, U.H.  Xumus [Dnexrponusiii pecype] : yuebuuk / WM. H. Cemenor, W. JI. Tlepduiiosa. - Xumus ;
2019-06-21. - Canxr-TletepOypr : XUMU3IAT, 2016. - 656 c. - ISBN 978-5-9388-275-5.
(http://www.iprbookshop.ru/49800.html)

JonoasuTenbHas JHTEPATYpa

1. Tlpecc, H.A. Ocrosbi 00weH xumuu [ nekrpornbii pecype] @ yuebuoe nocobue / K. A. Tlpecc. - OcHobbl
obiel xumun ; 2017-07-01. - Canxr-fHlerepSypr : XUMMW3IAAT. 2014. - 352 ¢. - ISBN 978-5-93808-234-2.
(http://www.iprbookshop.ru/22542 hitmt)

2. Bonbxuu, B. B.  Obuwasi xumusa. M20pannbie rnaes : yuel. nocobue uis BY30B 110 HANpaBieHusiM NOAroT. U
creu. B 061, TexHuky W Texnonorun / B. B. Bonbxuu. - 2-¢ u3a., nepepad. u gon. - Cavikr-lTerepOypr ; Mocksa ;
Kpachopap : Jlane, 2008. - 379 c. : un. - (Yuebuuku ans sy3os. Cneunaiishas sureparypa). - ISBN
978-5-8114-0831-3 : 613.00.

3. Xumusd : METOJL. YKa3aHKs 110 BHINOJHERUIO KOHTPOibHoH padoter Ne | yis nanpaeneumns 271101.65
"CTPOMTENBLETBO YHHKANLHLIX 3iatuil 1t coopyikeriunil” 2aounoil hopmbr 06yuenns / Hosoeud. roc.
apXUTEKTYp.-cTpouT. YH-T, Kad. xumun ; cocr.: A. M. Jlanunenko, M. JI. Kocunosa.C. B. Cricoes. -
Hosocubupek : HIACY (Cuberpun), 2013, - 28 ¢. : raba. - 6.11.

4. Akumos, JLU.  Xumus | Dnekrponsisiit pecype] © yuebuoe nocodue / JI M. Axumos, A. W. [Tasnos. -
Cankr-TlerepOypr : Canxr-TlerepOyprekuit rocy apeTReHHBI APXHTEKTYPHO-CTPOUTENLHBIN yHuBepenTeT, DBC
ACB, 2011. - 142 ¢. - ISBN 978-5-9227-0291-1. (http://www.iprbookshop.ru/ 19054 html)

MeTtoanueckue YRAZAHU

1. OCHOBHbIE NOHATHS M 3aKOHBI XUMMUU | KOHTPOILRBIC 3aaHusl 15t | Kypea 110 HANPABAEHKIO NOANOTOBKH
08.03.01 "Crpourenberso” peex Gopm obyuenus / M-go oGpazosasns u naykin PO, Hosocub. roc.
apxuTeKTyp.-ctpout. yu-1 (Cuberpun), Kad. xumuu ; coct. M. J1. Kocunora. - Hosocnbupek : HFACY
(Cubcrpun), 2015. - 28 ¢. : Tadbn. - 6.u.

2. OKUCIUTENLHO-BOCCTAHOBUTENbLHBIE PEAKLMU 1 METO/. YKazaHns s | kypea seex cneu. u Gopm obyuenus /
Hogocu6. roc. apxurektyp.-crpont. yn-r (Cuberpun), Kad. xumunum ; cocr. T. H. Hepemucuna. - Hopocubupex :
HI'ACY (Cubcrpun), 2011.- 12 ¢. - 6.11.

3. Wepwmnesa, T. A. (npod. ; HIACY (CuGerpun), kad. Xumust).  Xumus : yued. nocobue i nojror. K
Tectuposanuio / T. A. Illepnesa ; Hopocu®. roc. apxurekryp.-ctpont. yu-1 (Cuberpun). - HoBocubupek :
HI'ACY (Cuberpun), 2011, - 148 ¢. : tadn. - buGauorp.: ¢. 148. - ISBN 978-5-7795-0544-4 : 136.00.

4. Vonnble paBHOBeCHs [ DiektpoHtbiil pecype] @ MeToanueckue ykasanus no BuINOBHEHUIO 1a60paTopHOit
paboTbl no Hanpasiaenusm noarorosku 08.03.01 "Crpontenserso” (npodunu "Bogocnadkenne u
Bos00TBEACHUE", "TTPOMBBOACTRO M HPHMEHEHKE CTPOUTEIBHBIX MATCPHAIIOBR, W3LCIUMHM KOHCTPYKUME") 1
20.03.02 "TlpupopoobycrpoicTso 1 Bosonotp3osanue” peex Gopm obyucnus / M-so obpasosanus 1 Hayku P®,
Hoeocu6. roc. apxurexryp.-crpont. yr-1 (Cuberpun), Kad. xumun ; cocr. H. A. Crapuesa. - Hopocubupex
HI'ACY (Cubcrpun), 2016. - Duexr

5. COopHuMK 3a1a4 M YNPOKHRCHUH 110 XuMKK [ DuerTpoutbiii pecype] : no nanpasnenuio nogrorosku 08.03.01
"Crpoutensbetso” Beex opm obyuenus / M-go ofpasosanus n Hayiku PQ, HOBOCHE. roc. apXuTekTyp.-CTpOnT.
yH-T (CubeTpun), Kad. xumuu ; cocr. 1. 11, Asiexceena. - Hopoenbupek : HIACY (Cuberpun), 2015. - Diekrpon.
TEKCT. - 0.11.

6. Peakumu B pactBopax anexrposiuros [ Dnekrponiiniil pecype] @ MeToa. ykasanms ais | Kypea Beex cried. M popm
obyuenus / Hosocu®. roc. apxurexryp.-crpont. yi-r (Cuberpun), Kad. xumuu : cocr. T. H. Uepemucuna. -
Hosocubupck : HITACY (Cubcrpun). 2013, - Dnekrpon. rexer. - 6.1,



7. CocTaB v CBOMCTBA PACTBOPOB [ DACKTPOHHBIA PECYPC] @ METOAMUECKUE YKA3AHMS 110 PELUCHUIO 3a1ay i |
Kypca Bcex HanpaeneHuil u gpopm obyuenus / Hosocud. roc. apxurexryp.-ctpout. yu-1, Kad. xumunu ; coer.: T.
M. Kpyrckas, O. A. [Mosyuuna. - Hoocubupek : HFACY(Cuberpun), 2014. - Dnexrpon. Teker. - 6.1,

8. Xumus : MeTOA1. yKazaHus 110 BLINOJHEHUIO KOHTPOILHON paborsl No 2 ans wanpasnenus 271101.65
"CTpOUTENLCTBO YHUKAILHLIX 3aHUH M coopysxennit” 3aounoit popmei 06yuenus / Hosocub. roc.
APXHUTEKTYP.-CTPOUT. YH-T, Kadh. xumuu ; coct.: M. JI. Kocunosa, A. M. [lanunenxo,C. B. Cpicoes. -
Hoeocubupck : HIACY (Cubcerpun), 2013. - 29 ¢. : raba. - 6.u.

9. Cocrap u cBOWCTBaA PaCTBOPORB | METOAMUCCKHME YKa3aHUs MO PeLICHMIO 3a1au /yts | Kypea Bcex HanpasieHui u
opm oByuenns / Horoend. roc. apxurexryp.-crpout. yu-1. Kad. xumun ; cocr.: T. M. Kpyrexas, O. A.
[Tonynuna. - Hosocubupek : HI'ACY (Cubcerpun), 2014, - 28 ¢. - 6.1,

10. Xumuueckas TepMoarHAMUKA © MHAWMBHL. 3aanus 1o aucuuiuinae "O0w. xumus" nis 1 kypea Beex cneu,.
axes. popmbl 00yueHus / Hosocu®. roc. apxutextyp.-ctpout. yH-1 (Cuberpun), Kad. xumun ; coct.: T. M.
Kpyrcekas, C. B. Coicoes, B. A. llecraxos. - HosocubGupek :HIACY (Cuberpun), 2007. - 44 ¢. - 6.1,

11. UHauBHAYyanbHOE 3a4aHHE MO XUMUK 1M METOMMYECKUE YKA3aHUSs 1O er0 BHIMOJIHEHHUIO | [U1Sl HATIPABICHUS!
08.03.01 "Crpouteribeto ouHo-3a0unoit hopmii o0vuenus / M-po obpasopanus u nayku P@ ; Hosocub. roc.
apxuTeKTyp.-cTpout. yu-T (Cuberpun), Kad. xumun ; coer. T. M. Kpyrekas. - Hosocubupex : HTACY
(Cuberpun), 2015, - 40 ¢. : vabu. - 6.0

12. COoopHUK 3aa4 ¥ yHpaxHeni 1o Xxumuu : no Hanpasnenmio nojiroroexky 08.03.01 "CrpourenscTso” seex
hopm o0yuenus / M-o obpaszopanus v nayiku P®, Hopocnb. roc. apxurexryp.-crpout. yu-1 (Cuberpun), Kadg.
xumuH ; cocT. [ T1. Anexceesa. - Hosocudupex : HI'ACY (Cuberpun), 2015, - 72 ¢. : tabn. - 0.1,

13. MHauBKMAYAIbHOE 3aAaHKE [0 XUMUK M METOAMHIECKUE YKA3aHUs 110 ero BbITOAHEeHMIO [ DekTposnbiii pecypce]
: a1 Hanpasienus 08.03.01 "CrpourenseTeo” ouno-3aounolt Gpopmel 00yueHus / M-so obpaszopanust v nayku PO
; HoBocu®. roc. apxurekryp.-ctpont. yu-1 (Cubcrpun), Kad. xumun : cocr. T. M. Kpyrcekas. - HoBocubupek :
HI'ACY (Cubcrpun), 2015. - DnekrTpon. Texet. - 0.1

14. Xumuueckoe papHoBecHe [ DIEKTPOHHbIH pecype] : MEeTOJKUECKHE yKa3aHus NO BbINOJHEHHIO nab. paboTbl
ang 1 kypea seex crieu. u Gopm 00yuenus / M-po oOpazopanus u Hayku PO, Hosocub. roc. apxurektyp.-cTpouT.
yH-T (Cuberpun), Kad. xumnu ; cocr.: A. M. Jlanunenxo.H. B. baarununa, M. J1. Kocunoea. - Hosocnbupek :
HIACY (Cubctpun), 2009, - 1 anexrpon. our. juek (CD-R) : Tabu. - 6.1,

15. XUMHMHUECKOE PABHOBECKE & METOMA. YKA3aHHs 110 BbIIOAHCHHIO J1a0. paboret st | Kypea Beex cneu. u popm
obyuennst / HorocuO. roc. apxurextyp.-crpont. yu-1 (Cuberpun), Kad. xumun ; cocr.: A. M. Jlanunenko, H. B.
bnarunnna, M. JI. Kocnnosa. - Hosoeubupcer : HUACY (Cuberpun), 2009, - 12 ¢. @ wa. - 6.

HopmarnBuasi 10Ky MeHTAIH

1. U3Bectus By3os. Crpourenserso. 10-11.-2016.

IlepHogu=zeckue u3xanms

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

5.2. Hcpoabdyemblie 6a3bI J2HHBIX M HH{GpOPMARHOHHbIC CUPABOHHBIC CUCTEM b

Tabnuua 5.1 Henonsszyemoe nporpavmuoe obecneteime

No Haumenosanue Hoareepricnenme 5 N
KostnuecTo auueH3uii
n/n MHPOPMALIMOHHBIX PCCYPCOR JULEH3UM
1 2 3 4
1 [Office Project 2007 Professional AKT BBITOIHEHHBIX paboT o 500
£5.08.2020r NeA7
2 |Windows XP Professional Ceprudmrar or 20.08.2007 502

No426G5370, Ceprudpurar ot
17.07.2008 Ned4290%064,
Ceprudurar ot 26.09.2008
Nod4607324

Tabnuua 5.2 Menonp3yembie 6asbt JAaHHBIX ¥ MHPOPMALIMOHHO-CIIPABOUHBIC CHCTEMbI



Ne HaumeHnoBanue flogrBepakienue .
KonnyecTBo NuueH3u
n/n HH(OPMALIMOHHBIX pecypeos JIMLEH3UY
1 2 3 4
I |Hayunas snexrpontas Gubinoreka Crobonro pacnipocrpansemas B/, 1 000
AKT BLITOJHEHHBIX paloT OT
15.08.2020r NeA7, Jiorosop Ne
SIO-4731/2021 or 17.03.2021
2 |MOODLE - INopran aucrauiponnoro  {CsoGoano pacnpocrpansemas b/, 1000
obyuenns HI'ACY (Cubcerpun) AKT BBINOJHEHHBIX padoT OT
15.08.2020r NeA7
3 |Oduumnanbusiii caitr I'TIHTE Csobonaro pacnpocrpansemas b/, 1 000
AKT BbHIOJHEHHBIX padoT o7
15.08.20201 NeA7
4 [IMpodeccHoHanbHbIe CrpaBOHHbIE KOHTPAKT Na 32-21-44 or
cuctempl "Texnrenept” yued. 03.08.2021 (py06.)
5 |DnexTpoHHbii katanor Gubnnorexn Jorosop or 20.10.2016 Nel6816 , 500
HI'ACY (Cuberpu) AKT BoiBOAHEHHBIX padoT O
15.08.2020r NoA7
Tabnuua 5.3 Ucnosibyemble MHTEPHET-PECYPCbE
Ne Haumernopanue ;
Cebiitka
n/n MH(POPMALIMOHHBIX PECYPCOB
1 2 3
1 [Mndopmauuonso-cripasounsiii nopran  {hitp://www library.ru/
Library.ru
2 |9BC IPRbooks http://www.iprbookshep.ru/
3 [«M3Bectus By3oB. CTpOUTENHCTROY hitp://izvuzstr.sibstrin.ru/
4 |Caiit 0 xumuu. CripaBouHUK XUMHKA. http://www.xumuk.ru/
DU3UKO-XUMHUECKHE BEIUUMHDBI
5 |OnekTpoHHbIH pecypc yueOHOM http://window.edu.ru/

aureparypbl MuHUCTEPCTBA
obpazosanus PO

5.3. MCTOHH‘I(‘)CKIIQ PEKOMEH AW TO ORIrAHMIAUME WY UCH KM JACLIEEE DI

Tabnuua 5.4 Ueniosnibzyembie 00pazoBaresibHbie TEXHOAOTUN

No Haumenosanue :
o —— Buu sansaruii Kparkas xapakrepucruka
1 2 3 4
1. |Ayauropubie notounsie 1 [Midopmatmoniivie siekimy,  [Ha nekumsx: nenoss3osaHue
rpynnoBbIC 3aHITHS B NPpaKTHYCCKUES 3aHNTHS MYJBTHMEARMHOTO NPE3CHTALUMCHHOIO
CNELMAIIM3UPOBAHHBIX o0opyloBanus ¢ ieMoNcTpaumeit
Kiaccax BUACOPHABMOB, (HOTOrpaduii, KOMMLIOTEPHBIX
npezeHranyid, Ha npakruyueckux 3anarusx:
OCBOCHHUE KOHKPETHLIX YMEHUH U HABLIKOB 110
NPeUIOKCHHOMY PENOAABATENICM ANFOPUTMY.
2. |Metoa npobneMHoro [Tpodnemiinie CamoCToSITEILHOS MAYUCHUE CTYICHTAMY

UBNOXKEHUST MaTepraia

JCKILKH, NPAKTUYCCRME
BAMS TS

MATEePHAa JEKLK C fOCNeaYyoeH
JMcKycenelt B ayantopun. Opranusaigms
yuebrol paboThbl, Hanpap/icHHas Ha peleHue
KOMIUIEKCHOH yueOHO-TIO3HABATEILHOMN 3a1a41
HA [IPAKTHUCCKUX 3aHSITUSIX.
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MuTepakTupnas dopma
NPOBE/ICHUS 3aHSTHIA

Jlekums-puckyccus,
aeims-Oecena

Jlexims «oOpaTHoii cBs3zuy, npeanonaratoias
00CYHIEHHE CIOPHBIX BOMPOCOB,
BO3HMKAIOUMX NPU W3N0KEHUNW MaTepuaa B
aAYAMTOPHM.

Berpedu ¢ npeicTaButTensiMmu npoQriibHbIX
KOMMaHui, oceeHne Cnetnalin3upoBatHbiX
BbICTABOK.

Jucranuronnoe odyueHue

Camocrostennnas pabora,
Kypcosas padora

CamocTosTeNLHO M3yueHHue 00yUaroLMMHUCS
yueOHOro marepuana B AMCTaHLMOHHOM
pexcume Ha noprane http://do.sibstrin.ru/,
CaMOKOHTPO/IL OCBOCHUS MaTepuana ¢
UCTIONL3OBAHKEM TECTOBOW Da3bi noprana
JHCTAHLMOHMHOTO 00YUEHMSI, KOHCYJIBTALMU [10
BBLINOIHEHUIO NIPAKTHUCCKUX 3aJaHNI 1
KYPCOBOMY POCKTHPOBAHUIO B On-line
PEIHUME.




6. MATEPUAJBHO-TEXHUYECKOE OBECIIEUYEHUE
Tabnuua 6.1 — MaTtepranbHO-TeXHHUECKOE 00SCHCHEHUE AUCLMIINHD]

HaumeHoBanue crieuraibibix™
MOMELLIEHUN M NMOMELEHWIA jU1a
CaMOCTOSITeNbLHON PaboThi

OcHAEHNE CREHMAILHBIX TOMCUISHHHA ¥ IOMCILEHUH 1S CAMOCTOSTEbHON
PadoTh

1

2

3nanue naboparopHoro Kopryca
no yn.Typreuesa, 159, 364 aya.
(Jlexuuwn)

Yuehuas ay AUTOpus NS MPOBEACHUS 3aHATHI JICKUMOHHOTO THUNIA, 3aHATHH
CEMHHAPCKOIO THUIIA, KYPCOBOTO MPOCKTHPOBAHMS (BbITNOIHEHHUS KYPCOBbBIX
paboT), rPYNNOBLIN W UHAWBHAYANLHBIX KOHCYJILTAIMN, TEKYILEr0 KOHTPOS
¥ IIPOMENCYTOHHOM ATTCCTAIUM,

O0uee konunuectee mect: 200

3naHue 1adopaTopHOro Kopnyca
no yn.Typrenepa, 159, 365 aya.
(JTaboparopHbie, KoHTposnbHasi.
3auer, Jk3ameH, flpakTuiccrue,
CPC)

YueOuas ayiuropus [JUlsl IPOBCACHHUSA 3aHsTHI CEMHHAPCKOTO THTIA,
FPYNNOBBIX M MHIMBHIYANLHBLIX KOHCYILTAUKH, TEKYLIErO KOHTPOIIS 1
MPOMEKYTOHHON arrecTalym

JlaboparopHbie KOMNICKCH: YK 10 Kypey Xumuu | wr.;Obopyosanue s
yuebHoro npouecca: pocka ayauropuas T urrMeOens: mikad 4 wit., cTob!
15 wrrHaboparophioe oGopyaosative: pastoe | it

Obutee konmucerso mect: 30

3aanue naboparopHoroe Kopryca
no yn. Typreuesa, 159, 366 aya.
(JJaboparophbie)

YeeOuas ayAnropust s NpoBeACHHs 3aHITUH CEMUHAPCKOrO TUNA,
FPYIIIOBLIX ¥ HHAHBHILYAIBLHBIX KOHCYIBTALMH, TEKYLUETO KOHTPOJIS U
MPOMEKYTOUHON arTecTaimu

JlaGoparopubie KOMIMEKEHI: YK 10 Kypey Xumuin 7 uir.;Obopyaosanue ans
yueOHOro npotecea: pocka ayuropuas 2 wr..Mebenb: wikad 5 ., cTosbl
30 wr.Jlaboparophoe odopynosasue: paztoe | wiT., Mewanka 2 uir.
O0bwee konmuecTro Mect: 30

3paHue 1adoparopHoro Kopnyca
no yn.Typrenesa, 159, 371 ayu.
(JlaGopaTopHbie)

YueOHas ayuTopus Uit NPOBEACHNS 3aHATHH CEMUHAPCKOrO THNA,
FPYNNOBLIX 1 HHAMBHILYAILHBLIX KOHCYJILTALMH, TEKYLEro KOHTPOIS 1
MPOMENYTOUHON aTTeCTalnm

JlaGoparopible KOMIUIEKCHE: YIIK N0 Kypey Xumuu | war.;Msmepurenshoe
obopyosanue: repmomerp | wt., nonomerpus | wr.:Mebenn: wkad 6 wr.,
aaboparopras 4 wit., crosb 20 wrr., rymba 22 wr.;JlaGoparoproe
obopynosauue: pazroe | wr., HarpesaresbHoe 00opyropanue 2 wr.
Obuee konimuecTso mect: 30

3panue naboparopHoro Kopryca
ne ya. Typrenena, 159, 372 ayn.
(JlabopaTopHhbie)

Vuebuas ayintopust 418 HPOBEASHUS 3aHATHH CEMUHAPCKOro THna,
FPYIIOBBIX ¥ MHAHBUIYANbHBIX KOHCYNLTAUMH, TEKYLIEro KOHTPOIS U
NPOMENYTOUHOMN arrecTaumnu

JlaboparopHpie KOMIUICKCHE: YJIK 1o Kypey Xumun | wir.;MeGenn:
naboparopuas 8 wr., cronwt 12 wrr.;JlaGoparopnoe oGopynosanme:
HarpeeatenbHoe obopynosanyce | T,

O061ee konuyecTso mecT: 30

* CﬂeLll/IaJ'lebIC NOMCLUCHUA — y‘lC6HHC AYIHUTOPHM JUTH TIPOBCICHMS 3AHSTUHU JICKUMOHHOTO THIA, 3aHITUH
CEMHUHAPCKOrO Tulla, KypcoBoio NPOCKTUPOBAHWA {BbIQJIHEHME KYypCOBLIX p:’.lG(\T), 'PYTHIOBLIX U
UHAUBUAYAJIbHLIX KOHCYJI bTaLMid, TCKYLUETO KOHTPONS W lH[)OMC)K)’TU‘EH()l\/i arrecraimm, a TaK WC NOMCIUCHWS 15

CaMOCTOSITENILHOM padOTL

ABTOp-pazpaboTuuk (BeayLmii sekTop) // /

/

H.B.1Hanbrena
U0

try
)

(nouanmen
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