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1. MACHOPT PABOUE# [IPOIPAMMbI M CLMTLIAHBI
Tabnuua 1.1 OcHoBaHue Ast peanu3aium JUCUHIINHDI

KOL[ HarpapJI€HWs NMOATrOTOBKK/ CrNEUHalbHOCTH

08.03.01

HanpaBneHne I'IOZIFOTOBKI/I/ CrNEUHANBHOCTL

C"I‘PO UTCNBLCTBO

VpoeeHb 06pazoBaHms

baxanas puar

I'on pazpaborku/obHOBEHMS

2022

Tabnuua 1.2 CTpyKTypa JUCLIMINTUHBL B COOTBETCTBUM C yUEOHBIM FIAHOM

Buapl yueOHoM paboTbl, BKIIOUAs CAMOCTOATENILHYIO paboTy

00YH4aIOLUMXCS W TPYIOEMKOCTh JMCIUMILIHHbI

Dopma obyueH

o4Has OMHO-3a04Ha% | acuuas
TpynoemMKocTb JUCUMIIIMHbI 3aUETHBIX €/IHHMLL 5 |
AKAACMHUUCCKUX 180 |
HacoR |
KonrakrHas pabora, |Ayauropuas JICKUMK 32 ‘ |
yac IPaKTHYECKUE 30 |
3 |
BAHSTHS ;
nabopartopHbii 20 L
FIPAKTHKYM - f
Bheaynnropras |
CamocrosrenbHas pabora, uac 98
Tabnuua 1.3 Oopmbl KOHTPOJIA AUCLUAHHDI
Cewmectp Bopma o0yueHis:
1 (hopma KOHTPOIIs ouHast OHMHO-3a04HAY | aouHas
MEPUOADBI KOHTPOJIS 1.2 cem f
9K3aMeH (bl) | cem '
3a48T (bl) 2 cem |
|
KypcoBas pabora ;
KYPCOBOM IMPOEKT
I
T
UHIUBUAYAJIbHOE 3a[aHue (KOHTpOJbHAas paboTa) 1.2 cem !
Tabnuua 1.4 Buabi camoctosreibHObM paboTht
o . Dopma oby et
Bun camocrosrenbHol paGoThi Bun zausrus Tun nepuona I :
oHHast OUHO-3a0HHAS | HIouHAd
Teopernueckoe
IToaroroBka K JieKUMSIM Jlexumn "
obyuenne 32
IToaroroeka K npakTH4e€CKUM MpakTuiecky Teopernueckoe
AKTHUECKUE
3aHATHUIM P obyueHune 30
IToaroroeka k aboparopHoii Teopernueckoe
JlaGoparopubie
pabote o0yueHne 20 ,
BeInonHeHue KOHTPOJLHOM Teoperuucckoe
KonrponsHas -
paboThlI o0yuenue 13
. DK3aMEHALMOHH
[Monroroeka k 3a4ery 3auer
bIC CECCHU 2
- DK3aMEHALMOHH
[ToaroroBka K aK3ameHy DK3ameH
ble CECCHM | |
Hroro 98 \




2. HEJIb OCBOEHVS JMCUUITIUHBI

2.1. Hens u 3a024m OCBOCHHUS AHCHMILIH L]

NOJIYy4YEHUE Cl)yH)laMCHTaﬂl)l“IOI‘O W HPUKITIAJHOIO XUMHUCCKOro 06]’)2[30!321]1]49 B XO/€ MNOAIroTOBKH 6a|<aﬂaBp0|3 o
HarpaBJI€HUIO <<CTpOl’lTCﬂbCTBO>> W ero JanbHeiiee Henoib30BaHue B I-Iily‘-IHOﬁ n [‘lpal(Tl/I'-leCI(Oﬁ JACATC/IBHOCTH.

33}13'-[1/] OCBOCHMS NUCUMITIIHUHDI:

1. CO3JAHHUE XUMUYCCKOI'O MbILICHHUS, 3HAHUE W IPUMCHCHUE 3aKOHOB XUMUH 151 PCLLICHUS 3a1a4 CTpOHTCﬂbHOﬁ

TEXHOJIOTMH HA COBPEMEHHOM YPOBHE.
[Iporpamma cocrasieHa B cOOTBETCTBUM

¢ rpeboranramu DenepasbHOroO rocyaapeTBEHHOr0 00pa3oBaTeibHOIO

CTaHAaPTa BbICIIEro 00pa30Banys NO HaNpaBieHHIO NOArOTOBKH / crieunanbHocTn CTPOHTENbETBO.
ITporpamma cocrapiena ¢ yuérom pekoMeHAaumii IPUMEPHOTi OCHOBHON 00pasoBaTelibHO NpOrpaMMbl BbICUIETO
00pazoBaHus N0 HANPABICHMIO NOATOTOBKH/CIIELUANbHOCTH CTPONTENLCTBO yrsepxaénHoii 28.05.2021.

2.2. TIlepeuenn miianupyembix pesyabrares 08yHenus 1o HCHUIINEE (MOLY.II0), COOTHECCHHUBIX ¢
DJAHHPYEMBIMH PE3yIbTATAMM OCBOSHMS 00PA3OBATEILHOM POTPAMMBI

Tabnunua 2.1 MepeucHb nnaHupyembIX pe3ysisTaTtoB 00YUCHHUS M0 AHCLATIIMHE

Koz v HaumeHoBatume komnereHumm
(pe3yabrar ocBoeHus1)

KO,'l W HAMMCHOBAaHME UHAMKATOpA JOCTHIKEHHUSI KOMITETSHU WK

OIIK-1. CnocoGen pewars 3a1a4u
npodecCUOHANBbHON JEATENLHOCTH Ha
OCHOBE UCTOJIb30BAHHS TEOPETHUECKHX
Y MPaKTUYECKUX OCHOB €CTECTBEHHBIX
TEXHUYECKMX HAYK, a TAKIKe
MaTeMaTHueCcKoro anriapara

OHK-1.1. 3naeT 0CHOBBI €CTCCTBEHHBIX M TEXHUYECKHX HAYK, & TAKKE
MaTeMATH4ECKOTO annapara s peLeHus 3a1a4 npodheccuoHalibHoi
JICATCALHOCTH

OIIK-1. Cnocoben petuars 3aauu
NpohecCHOHANbHON AEITElILHOCTH Ha
OCHOBE HCIMOJIL30BAHMS TEOPCTUUECKMX
U NPAKTHYECKUX OCHOB €CTECTBEHHBIX K
TEXHUUYECKMX HAYK, A TaKKe
MaTeMaTH4eCKOro arnrapara

ONK-1.2. Mcnonbsyet 0a30BbI€ 3aKOHBI €CTECTBEHHBIX M TEXHUUECKHX
HAYK, JUIst PCLUCHMS MHIKEHEPHBIX 3a1au NPOPEcCHoHanbHON
JEATCALHOCTY B 00N1ACTH CTPOUTENLCTBA

OIIK-1. Cnocoben pewars 3agauu
npodeccCHOHANLHON ACITEALHOCTH Ha
OCHOBE MCTOJIb30BAHUS TEOPETUUECKMX
U MPAKTHYECKHUX OCHOB €CTCCTBEHHBIX M
TEXHUUYECKHX HayK, a TakxKe
MaTeMaTHYeCcKOro anrapara

OIIK-1.3. Tlpumensier matemariueckuii annapar ans pelieHns 3anad
HpohecCHOHaNbHON AESTENLHOCTH

Tabnuua 2.2 — [nanupyembic pesynTarsl OCBOCHHS IMCUMITHHBE 06PA30BATCIbLHOMN [porpammbi

KO,H W HAUMCHOBAHME MH)IKKATOPA
JOCTHIKEHHSA KOMINETEHUUU

Haumenoranue noxazarens ouenusanus (pesyasrara obyueHus no
JUCUMIIIMHE)

1

2

OIIK-1.1. 3HaeT OCHOBL! ECTCCTBEHHbIX
U TEXHUUYECKMX HAYK, A TAKIKE
MaTeMaTU4YeCKOro arnriapara ans
peweHus 3ana4 npoPeccHoHanLHoM
nesITesIbHOCTH

3uaer: OINK-1.1. OcHOBbI €CTECTBEHHBIX M TEXHUUECKMX HAYK, A TAKIKE
MAaTEMaTHUCCKOTO annapara iisi PeeHus 3a4a4 npogeccuoHanbHoM
JCSHTENHLHOCTH

Ymeer: OTK-1.1. OnpepensiTs XapakrepucTUKN XUMHUHECKUX 1
(hrznUecKIX NPoLeccoB (SBACHMI), XapakTEPHbIX 1St OObEKTOB
npodGeccronaibROM ACSTENBLHOCTH HA OCHOBE HKCHEPUMEHTANbHBIX
HCCHCAOBAHNI. TIPEACTABANTL Ba30BbIC LISl NPOPECCHOHANLHOM chephl
(husrtccKkue NPOLECCH U ABIICHNS B BUAE MATEMATHYECKOrO(HX)
ypasuenus(ii)

Mmeer nappikn: OIK-1.1. Pewenus MHIKEHEPHbIX 3a/au C MOMOLUBLIO
BAKOHOB CCTCCTBEHHBLIX M TOUHBIX HAYK, MATEMAaTHYECKOTO anmnapara




OIIK-1.2. McnonbsyeT 6a30BbIC 3aKOHDI
€CTECTBEHHbIX M TEXHUUCCKUX HAYK, /IS
peLUeHHUs MHKCHEPHBIX 3a/1ad
NpohEeCCHOHANILHON JICSTEALHOCTH B
obnacTi CTpoUTENbCTRA

3uaer: OFIK-1.2. Mertonuky onpeaelicHus XapakTepucTHK (GU3MYECKOro
npouecca (ABAeHUs ), XapaKTepHOro /it 00bLEKTOB NPOPeccHOHaNLHOM
NEATCNLHOCTH, Ha OCHOBE TEOPETHUECKOTO M DKCIIEPUMEHTAILHOMO
MCCEIOBAHH . MATEMATHHECKOI'O MO/IETUPOBAHKS

Ymeer: OIK-1.2. OcywecTasts BLIOOP 6a30BbIX PUIUUECKHX U
XMMMUHCCKUX 3aKOHOB /U1t PCLUCHIS 3a/1a4 POecCHOHANTBLHOMN
JESTCIIBHOCTH

Uwmeer nassikn: ONK-1.2. Knacendmraumuu Gpu3nuecknx n XuMMUECKHX
HPOUECCOB, NPOTEKAIOLLMX Ha 00beKTE MPOPECCHOHANLHOM
JCSITENLHOCTH

OIIK-1.3. [TpumMeHseT maTemMaTuuecKmii
anmapar 4Jis peLleHust 3a1a4
npodeccHOHANBHOM AeITELHOCTH

3naer: ONK-1.3. [puHumMnbl npUMEHEHUs MaTeMaTHYECKOro arnapara
JUIS pelienus 3aaad npodeccHoHaIbHON ACATENbHOCTH

Ymeer: OHK-1.3. Ilpeacrapasats 6a3opbie s npoeccHoraibHOMU
cepbl PUBHUECKUE NMPOLIECCHI M SIBJICHHUS B BH/IE MATEMATMHYECKUX
YpaBHeHWi

Mmeer nasbiku: OTTK-1.3. PewieHns MHKEHEPHO-reOMeTPUUECKUX 3a1au
rpautcckumu cnocobamu

Undopmaiims 0 BbISBACHUN PE3yNILTATOB OCBOCHIS AMCLAIUIMHbI [pecTaiera B DOHAE OUEHOUHBLIX CPEACTB MO
aucuunaune. lacnopr ®OC npeacraenen B paszjene 4 PITJLL

[Tpumeuanue: POC pazpabarnizaertes kak npuioxenue k PT1JL & coorserctuu ¢ Monokenuem o POC,
YTBEPIKACHHBIM JIOKAJIbHBIM HOPMATHBHBLIM aKTOM.




3.1.

3. COIEPKAHUE JUCHUNJIMHBI

Tembl yueOHOH AUCHANANEGE (JICKUMOHIELIC AR TIN)

Tabnuua 3.1 TeMbi AEKUHOHHBIX 3aHATHI

Ne i/t

Haumenosanue
paznena
JUCLMIITHHbI
(Mo-nyiist)

Tema u conepKaHue NEeKUMOHHOTO
BAHSI=THS

Konnuectso uacos no popmam
o0yueHust

Kont. pab

Cam. pad

A

ast

2

3

& | O4YHas

W | OYH.-3a04Ha

&\ | 3a04Has

~| OYHasa

@0 | OYH.-3a04H

\2 | 3a04YHas

Hepsan rpynna
nepuoxa
aTrecTauuu
(3K3ameH)

ounas popma (1 cemeerp)

[a—

OCHOBHBIE NOHATHS
Y 3aKOHbI XUMHH.
OKBUBAJICHT.

OCHOBHbBIE 3aKOHBI 1 NOHATHS XUMHH.
DkpuBaneHT. Xumuueckue Gopmsl
CYLUECTBOBAHMS MATEPHUH, XUMHUUECKHUE
peakumu. Dopmynshbie eanrnibl (OE)
BetlecTBa. KojimuecTso peuecrsa.
MonspHas Macca dliemenTa, BeLeCTBa,
MOJISIPHBIA 00beM razoobpazHoro
peuiecTna. CTeneHs OKUCHCHMS.
DiBUBANEHT BeniectTsa. Yucno
akBuBaIeHTHOCTH {Z(B)). Onpenenenue
Z(B) B peakuuax obmena,

2

Xumuueckas
TEPMOJMHAMMKA.

|- 3aK0H TepMOAUHAMUKY.
Tepmoxumus.Ilpenmer xumuuecko
TepmoanHamukh. Tepmounamuueckas
CUCTEMA, OKPYXKaIOIAs Cpe/ia, XapaKrep
B3aUMOACHCTRUSI MENTY HUMU.
CocTosiHHMEe CHCTEMbI, NApaMETpbl
CO-CTOSIHUSA. DYHKILH COCTOSHMS.
BuyTpeHtss aHeprms.
Tepmonunamuuecknit nponecc. PyHkumm
npouecca. Temiora. Pabora. [lepsniii
3aKOH TEPMOAMHAMMKH J1isl
M30JTMPO-BAHHbBIX M 3aKPbITLIX CHCTEM.
Duranbnus cuctembl. Flpumenenn

Q0]

Xumuueckas
TEPMOJMHAMMKA.

2-1 3aKOH TEPMOIMHAMUKMN.

Ourpormg Heobparumbie v 0bparumble
npoueccehi. Makpo- ¥ MUKPOCOCTOAHUS
cucrempl. Tepmopnnamuieckas
BEPOATHOCTH COCTOSHUS CUCTEMbI.
Ypasrenue bonbumana. IHTpornus — mepa
HEYNOPIAOUEHHOCTH COCTOSHUS CHCTEMbI.
Bropoii 3akon TepmojiHamMuky.
HanpasneHtocTs XUMHYECKMX NIPOLIECCOB.
dazosble paBHOBECHSs. [ perril 3akoH
TepMoMtamuin. Crariapraas dHTPOLMSL.
Pacuer uzmenenuns HHporum

RS

[



Xumuueckas
KUHETHKA.
XHUMHUECKOE
paBHOBECHE.
Karanus.

Xumuueckast kunetuxa.llpocroie u
CNOXHbie peakuun. FousTue MexaHmzma
peakuyn. CKOPOCTL XUMUUECKOM
peakumru: PakTophbi, BIKSIOHIKE HA
CKOpOCTDL. 3aKOH ACHCTBYIOIMX Macc.
Kunernueckue vpasrenus. Koucranra
CKOPOCTH; (DAKTOPDI, BAMAIOUINE HA HEe.
3aBHCUMOCTb CKOPOCTH XHMMHUYCCKOH
peakumu ot Temneparypbt. [Ipasuno
Bant-T'odpa. Ypasnenue Appenunyca;
DHEPIrUs aKTUBALIMK, aKTHBUPOBAHHbIH
KOMIIJIEKC, K

o

(8]

Xumuueckast
KMHETHKA.
Xumuueckoe
paBHOBECHE.
Karanus.

Xumuueckoe
pasHosecue.Karanus.Karanuruuecicue
cuctembl. [OMOreHHBIN, reTeporeHHbii
karanms. Karamusarop. Cyth neicraus
Karajimzaropa. XumMUUueckoe paBHOBECUE,
YCIIOBUE XUMHUECKOTO PaBHOBECHS. 3aKOH
JEHCTBYIOIMX Mace Wi 00parumoro
npouecca. KoHcranra Xxumuueckoro
paBHOBECUSI [L/1st FOMOTFEHHOM U
FETEPOreHHON peakiuii; pakropbl,
pausitowue Ha nee. CmeuieHue
XUMUHeckoro pasHosecust. Hpunuun
Jle-1larens

PactBopbl.

Konuenirpaunn. Quccounaums. Obiwas
XapaKkTepUCTHKA PacTBOPOB.
PacTBopuTEb. PACTBOPCHHOE BELUECTRO.
Kunaceu-Qukanus pacteopos.
PacTBopuMOCTL TBEP/IBIX BELIECTB,
KHMAKOCTEH, razos. CrnocoObl BbIpaXKeHus
cocraBa pacTBOPOR: MaccoBas /101,
MOJISIpHAst JIOJ1sl, MOJIsIpHAasI
KOHUEHTPa-LMs, MONSIPHAsH KOHLIGHTPALLKMs
IKBUBAJICHTOB, MOJISUTLHAS KOHLICHTPALKSL.
3aKOH IKBU-BAJICHTOR JUISl PACTBOPOB.
Teopus oOpazoBamus p

7

Pacteopbl.

lkana pH. Pacuer peakiiu
cpeabl.Monnoe niponssenenue Boabl.
Bonopouubiii v rujporcuiishbii
nokasarenu. Lxana pH. Pacuer pH
pacTBOPOB CHIILHBLIX M CNAalbiX KUCIOT U
OCHOBAHUH. KMCIOTHO-OCHOBHbIE
uHaukaropsl. ['uaponus coseit. dakropt,
BIMSHOLME Ha THAPONI3. L uiponus colieit
MO KaTUOMYy, 110 aHUCHY, NOJHbIH
THAPOJII3.

b

PactBOpbl.

Kosmurarueusie ceoiicrsa

pacTBOPOB. KOMIHIrarnBHbIC CBOWCTBA
pacTBOpoOB HeAeKTPONIUTOR. 3akon Payis
M ero crnencreust. OcMoc. OCMOTHUECKOE
nagnienue. 3akon Banr-Todipa.
Kosunrarusnoie ceolicTea pac-r8opos
anexTposntTo. M3oronnueckuii

Ko prumenT.

8]




DNEeKTPOXUMHUSCKHE
npouecchl.

[Touarue rmekrpona. YpapHenue
HepHera. DaexTpoXxumMuucckne CHCTEMBI.
OcoOEHHOCTH DACKTPOXUMHUCCKUX
npoueccos. Monno-merannmueckuii
ANEKTPO. BOZHUKHOBCHNC IBOHHOIO
AEKTPUUECCKOTO CIOS HA MPAHUIE
UIEKTPOLA-INEKTPONAUT. PaBHOBECCHDbIH
ANEKTPOAHBIH NToTeHUKMaN. YpaBHeHue
Hephera. FazoBbie 25iekrpoipbi.
Bopopoambiit anexrpon. Kuciopoanbiii
AekTpo CraunapTHbi DK TPOAHBIH
MOTERLMAS. DNEKTPOXMMHUCCKHE PsijL
Hamnpsi

o

(8]

DNIEKTPOXUMUYECCKHE
NPOLIECChI.

["anbBarnueckuit aement. Pacuer
DJC.NanbRanUUeCKU DiIeMeHT. DIeMeHT
Harmans-Axoou. Karoauwiii npouecc,
aHOAHBIM MpoLece, TOKOOOpasyroLIast
peaxuusi. Cxema MeKTPOXUMHUUCCKOM
uenu. TepmoauHamuka rajibBaHHUYECKOIO
anementa. IC ranpeaxuueckoro
ANEMEHTA.

—t

DNEKTPOXUMUUECKHE
MPOLIECChI.

Kopposus merannoe.Kopposus metannos.
Xumuueckasi Kopposus.
DAEKTPOXUMHHECKAS KOPPO3US METAILIOB
u ycioeus ee rnporekanus. Cxema KID.
Karonmubiii v anoamsiii ripoueceni.
Oxucnurenu-aenonspusaropbl. Yeuosus
MPOTEKAHMS KOPPO3HH METALIOB C
KHUCIOPOAHON M BOJOPOAHON
NEenospru3aLMeil. 3alura MeTasioB or
Kopposuu. Jlernpoparue. 3aimrHbie
NOKPBITHA: HEMETAIHUCCKHE,
METAIMHCCKHUE (AHOIHBIC,

UTOro
lepBas rpynma
nepuoja
arTecTanuu
(3x3ameH)

Bropas rpynna
nepuosa
arrecTauvuu (3auer)

ounas popma (2 cemectp)

fum—

KecrTrocTb BOAbI

KecrrocTh BOAbL. Bujibl )KECTKOCTH.
Ymsiruenue soibl. Karnouurnl,
aHHOHUTLL.OOLIAS XapakTepHCTHKA
NpUpoAHbIX BoA. KecTiocTs Boabl. Bujpl
HECTKOCTH: KapOonaruas, nekapbonaras.
Enuiiust usMepenis mecTkoCTu.
Ymsiruenue Boabl. Mero/ibl YMSArUeHHs:
TEPMHUECKHN K PEarcHTHbLIC MCTO/IbI
(M3BECTKOBAHHS, COLOBO-U3BECTKOBBLIMN,
docharuplii), JOCTOMHCTRA 1 HELOCTATKH.
MeToj noHHoro odmena. MouuTol.
Karuouurol, anuonursi. Peakuuu oOMena
HMOHOB KarnoHuTa (au

~Ii



Hucriepcunie
CUCTEMBI

HucrnepcHbie cucTembi, Kilaceupukaums,
noJiyucHne. GU3nKo-XuMHUYEeCKNe
CBOUCTBA AUCTEPCHDBIN CHCTCM.
[ToBepXHOCTHAS IHEPIHsl, NOBEPXHOCTHOE
narsakeHue. Ajcopbums. HAB.
Onruyeckue CBOUCTBA IMCIEPCHBIX
cucrem.Jluenepeinbie CHCTEMbI.
OCcOOEHHOCTH BHICOKOIHCTICPCHBIX
cucrem. Knaccudmranms HCnepeHbIX
CHCTEM 10 pazMepam 4acTHL AUCIIePCHOM
(hasbl, 110 arperaTHOMY COCTOSHHIO
AUCNEPCHON Pasbl U AUCNEPCHOHHOM
Cpebl, MO CTENEHH B3aUMOACHCTBUS
4ACTULL AMCIEPCHON (a3bl 1
JUCNEPCHOHHON cpebl. Fenu u 3070,
MeToabl NONYHESHYS IMCTICPCHBIX CHCTEM.
Pu3nKo-XxuMHUeCcKHe cBoiicTra
JAMCHEPCHBIX CU

OCHOBbI XUMHHU
BSDKYLLMX BELWECCTB.
Cunukarubie
CTPOUTELHBIC
Marepualibl

O6uue PpusnKo-XUMHUCCKHE CBOKMCTBA
BSOKYUIMX BELLECTB M WX KIaCCH(PUKaLms.
Bo3ayIiuHbie BSHKYUIME BCLIECTRA.
I"apaBanueckue BKky e BEIEeCTBa.
Kopposus 0eToHa i MeTojibl 3a1UMThi OT
KOPPO3HH.PHUIUKO-XHMHUCCKUE OCHOBD
cTeknoobpasHoro cocrostmnsa. Cuinkarnoe
crexno. Curannst. [Tpupoaroe
cunuMKaTHoe chipbe. Kepamuueckue
marepuadibl. Knaccnduxaums n cnocodul
nonyueHusi. Kepamudeckue marepumaiol.
Orueynopusie marepuasivi. O0uwue
PUMKO-XMMHUCCKHE CBOMCTBA BSKYLIMX
BEILIECTB M UX KJlaCCH(pUKaLums.
Bozayuibie BsokyiMe BetecTsa.
Bozaywras uspects. THncoBblie BSOKYLIME
BCLL

BoicokomonekynspH
bl€ COCAUHEHUS B
CTPOUTEINILCTBE

OCHOBHBIE TOHATHS XMWY
BLICOKOMOJIEKYSISIPHBIX COCIMHEHHI.
Crpykrypa v cBOHCTBA noauMepos. Bup
MOJUMEPOR, TIPHMCHSICMbIX B
CTPOUTENLCTEE. OCHOBHbBIC NOHSITHS
XMMHHK BbICOKOMOICKYSisiPHbBIX
coeaunennii. Kiaccuukanms, crpyxrypa
u cpoiicTea nosiumepor. Crnocodo
nostydenus nonumMepos. Jdecrpyxums
MOJIMMEPOB, €€ OCHOBHBLIC BU/IbI.
[Tnacrmacest. Bubt nosiumepos,
MPUMCHSIEMbBIX B CTPOUTENILCTBE.
[Mostmmepuvie odasku B HTOHLI.

HUTOro

Bropas rpynmna
nepuona
arrecTauum (3a4er)

16 16

32 32

3.2. TIpakTH4ecKHMEe H CEMHHAPCKHC 3AHSITHS I HX COACPKANUE
Tabnuua 3.2 Tembl npakTHuecKux 3anaTuii

Haumenoeanue

Konnuecrso uacos o opmam
o0yueHus

KouT. pab Cam. pad




Ne i/ paznena Tema u coeprkanme HpPaKTHIECKOro § § g’
JUCLIMTITUHBI 3aHSTHS = S
(MO-tyJ1s1) g S g =
» = 5] = = g =
Sl z 12| E| = z
S| 2| 8|3 |3 R
1 2 3 4 5 6 7 8 9
IlepBast rpynma ounas gopma (1 cenmecrp)
nepuoja
aTrecTauun :
(3x3amen) |
1| OcHoeHbIe roHATHS |OCHOBHBIC 3aKOHbBI H TIOHITHS XUMUH. 2 2 |
M 32KOHbl XUMHH. Knacewbt Heopranuueckux coenmuenmii,
OKBUBAJICHT. HoMeHKnarypa. CreneHb OKUCIICHUSI. i
OKUCAN-TENBEHO-BOCCTAHOBUTENLHDIC ;
peakumu. Mossipnas macca. Kosinuecto §
BELLECTBRA. 1
2| OcHoBHble NOHATHS | DkBUBajienT. DopmynLHas ¢auHULa. 2 2 t
1 3aKOHbI XMMMH. DKBUBAJICHT HJIEMEHTA B COCMHCHUH, |
JKBHUBAJICHT. DKBMBAJICHTbI COSMHEHUI PAIUUHBIX '
KJ1accoB. YHC0 DKBUBAJICHTHOCTH.
Onpesenenue yucna HKBUBATEHTHOCTH
COEMHEHUS, YHACTRYIOWEro B 00MEHHOM
M OKUCITMTENLHO-BOCCTAHOBUTELHOM
peakumu. Konnuectso peuiectsa
IKBUBANCHTOR. AAJMTHBHOCTL MOJSIPHON
MAacChl DKBUBANCHTOR. Pacyers 1o 3akoHy
DKBUBAJICHTOR.
3 [Xumnueckas TepmoanHaMuHECKHe pacueTnl. 2 2
TEPMOJIMHAM K KA Onpepencrie Teriosbix dPPpexros
peakimmn. Pacuers: srranbii |
00pa3oBaHUs BEUIECTE NPU U3BECTHOM
Terosom sdderre peakiyu. Pacuer i
M3MEHEH S DHTPOITHM B XOJIC PEAKLIMK U |
npu (PazoBbLIX NPCBPALICHHSIX.
OnpeperieHue HaNpaBIeHHOCTH
XHUMHUYCCKHMX MPOLECCOB U BEPOSITHOCTH
NPOTEKaHUI XMMHUYSCKOH peakuuu B
3aBUCHMOCTH OT TEMIEPATYPHI.
4| Xumnueckas - Xumuueckas KiuHeTHKA M paBHOBECHCE. 2 2
KMHETHKA. [Tpumenenne 3aKona JCHCTBYIOLIMX MAce ,
Xumuueckoe JUIs pacdeTa CKOpoCTeH XUMUUCCKHX ‘
paBHOBECHE. peakLui, TCKYUIMX KOHUEHTPpaLUid
pearenTos U npoayKron. Pacuers no
npasuny Baur-T'ogda. 3akon
ACUCTBYIOLMX MACC JUTSl FOMOP€HHBIX U
FETEPOrEHHBIX PeaKiitil st COCTOsIHUA
pasnosecus. [pumenchne npunimna
Jle-lllarenve nns onpeacneHus cmeleHus
PaBHOBECHS! 1PY UIMEHCHUY VCIIOBUN
npouecca. Pacuer papio
5|PacTBOpbI Konuenrpaumu. Pacueror peakimm 2 2 f

cpelbl.Pacuernsl paziimunbix ciocobon
BbIPAKEHHUS KOHLCHTPAlMK PACTBOPOB.
CocrapsieHue ypapHeHUI peaktiyii
JIUCCOLMALIMK COCAMHEHNI Pa3SIMUHBIX
KIacCoOB W yPABHEHUN peakiMii ruposusa
coltei. Jduccoumatips cunbibix M chiabbix
EKTpoanTOB. PacueTnl sesiunnn pH B
pPacTBOpax KMCAOT W OCHOBAHMIA.




ONEeKTPOXUMUUECKHE | ICKTPOXUMHUYECKHUE 1TPOLIECCHI. 2 2
TIPOLECCHI ONeKTpoAHbIH NMOTeHIHaN
MOHHO-METATUTHUECKUX M FA30BbIX
MekTpoios. YpasHenue Hepucra. Pacuer
BJ1C ranbBaHHUECKUX IEMEHTOB.
Cocrapnenue rajibBaHu4eCcKHX
2E-MEHTOB M DNEKTPOAHBIX HPOUECCOB.
Onexrpoxumuyeckue [Kopposus metamios. Onpeencrue 2 2
npoueces BO3MOMCHOCTH NPOTCKAHKS KOPPO3UK %
Merania B 3aaaHHbIX yenoBusx. CrnocoOb ;'
3aLKTBI METATIOB OT KOPPO3HH.
UTOIO 14 14
Ilepras rpynma
nepuoga
arrecTauyuu
(ox3amen) i
Bropasi rpynna ounast popma (2 cemecTp)
nepuoxa |
arrecranuu (3aHger)
XuMus BOfbI HKecTKoCcTb BOAbLI M METO/IbI €€ 2 2 k
ycrpaneHus. KecTkocTb Bosibl. MeToibl i
ymsAryenus Bosbi. Pacuers wecrrocTu
BO/1bI, MACCHI PACTBOPEHHbLIX COJCH B BOJE.
Pacuetbl Mmace pearenTon, HEOOXOIMMbIX
JUTSE yMSTUeHHUst BoAbl. KoJuoKBHyM 110
TeMe «JKeCTKOCTb BBl M METO/ILI ¢
YCTPaHCHHD).
Hucnepcubie OnpeieaeHUe HOporor KOArySistilkiu 2 2
CUCTEMDI ruapododHbIX 30sei. Jlucnepetbie
cucrembl. Knaccuduxaums, Meroabl
noityueHust U ceoiicTna. CTpoeHue HacTmil
auenepceHoit dgazul rupoobHbIi 305ei.
Cocraeinenue GpopMyst MRLEIUI
ruapoGoOHbBIX 3051eil. YCTORUMBOCTL U
KOArYJISLIAS KOJUTOMUHBIX CHCTEM. |
HucnepcHble Onpegenenue Hoporos KOAryJsisimu 2 2
CUCTEMDI ruapododHbIX 30ei.Onpenencuue ‘
NOPoros KoaryJsiuun ruipodGodHbIX
3od1ei. KosokBryMm 1o Teme
«/lncnepeHsle cucTeMpiy.
OCHOBbI XUMUH XUMHS BSOKYLIMX 2 2
BSDKYLUMX BEWIECTB.  [MarepuasioB.Bozyuiibie BuKyLine f
CunukarHbie marepualivl. Chipbe. NMOAYUYCHHE K
CTPOMUTENbHbIE TBEPAECHUE BO3IAYLINON H3BECTH,
marepuasbl THIICOBBIX M MATHE3NANIbHBIX BSDKYLLIMX.
Pemenne 3aau. Nipasiimueckme
BSDKYLLME Marepraibl. Chipbe, NMojyueHue 5
H TBEPACHHE IIIHHO3EMHMCTOTO W ,
NOPTIAHUEMEHTOR, THAPABIMHECKON |
uspectu. Petenue s3anay. Kouokeuym no
Teme «XUMHS BAKYLIMX MaTCPHaJIOBY.
HUTOTO 8 8
Bropas rpynma
nepuoja
arrecTanuu (3a4er)
22 22

3.3. JlabGoparopHblil EPAKTHKYM H CF0 COXepRanne



Tabnuua 3.3 Tembl naboparopHbix pador

Konuuecrso uacos no popmam

00yueHus
Haumenoranue Konr. pab Cam. pab
No /i paszaena Tema u coneparue Jaboparopuoi E ;E
JUCLUTTUHb! padboOTH = =
(Mo-aynst) g < 3 s
s | ¢ | £ s | % | E
=l |8 || F | &
] e} ™ o o ™
1 2 3 4 5 6 7 8 9
IlepBasi rpynna ounas popma (1 cemectp) ﬂ
nepuoja
arTecTauun
(Ox3amen) a
1| OcHoBHbie noHsITH |OnpeesnieHne cojepRaHms 2 2 1
M 3aKOHbl XUMHH. KPUCTAIUTH3AMOHHON BO/b B ;
DKBUBAJICHT. KpucTajuioriapare kapbouara r
HaTpus.OCBOEHUE NPUEMA B3BEIUUBAHUS,
METO/IA KUCIIOTHO-OCHOBHOI'O THTPOBAHMUSI. |
PacueTsl ¢ ncnonpszoBanmem 3akoHa i
JKBHUBAJIEHTOB. i
2| OcHoBHbie nousTHs |OrpejieneHue MOTSPHONH MacChl 2 2 5
H 3aKOHbI XMMHH. DKBHBANCHTOB MPOCTOrO BEIECTRA. 5
OKBUBAJICHT. DKCNEPUMEHTAIILHOE OTPEIESICHUE
MOJISPHOM MACChl DKBUBAJICHTOB ;
ANOMUHMS METO-0M BLITCCHEHMSI i
BOAOPOJA W3 KHCHOTLI. [IpuMenenue
3aKOHA DKBUBAJICHTOB B pacuerax. |
3 | Xumuueckas OnpenesieHue IHTaNLIMKY pacTBOPCHHUS! 2 2
TEPMOJMHAMHKA COJU. DKCTIEPUMEHTANILHOE ONpe/Ie/icHUE ‘
SHTANBIIMK PACTBOPEHMSA CONU METOOM
KaJIOPUMETPUN. 3aKPCTUICHNC TIOHSTHS i
DHTABLITNU. i
41 Xumuyeckast Onpenenenune 3aBUCUMOCTH CKOPOCTH 2 2 i
KMHETHKA XUMUUECKOH peaKilii OT KOHLEHTpaLUu F
peareHTOB. DKCNEPHMEHTANLHOE
OFNpPEE/ICHHUE 3aBUCUMOCTY
OTHOCHUTENLHON CKOPOCTH XUMHYECKOH i
peakuuy OT KOHLICHTPAUKHW PEareHTos.
5| Xumuueckas OnpepeneHue 3aBucUMOCTH CKOPOCTH 2 2
KMHETHKa peakLmy 0T TEMMEePaTyphl.
DKCNEPUMEHTANLHOE ONPECIICHNE
3aBMCHMOCTH CKOPOCTH Peaktyu Ot
Temneparypil. Hpuvenenue npasuna
Banr-Togda nns pacuera ckopocru z
PeaKyK B 3aBUCHMOCTH OT TCMIICPATYPb. 5
6 | Xumuueckoe CMmeleHHe XUMHHECKOTO PABHOBECHSI. 2 2 i
paBHOBECHE DKCHEPUMEHTANILHOC CMELUCHUE (
XUMHUYCCKOrO PABHOBECHS T1PH E
M3MEHEHHH PABHOBEC-HbIX KOHLEHTPALMH 5
peareHToB M npoaykros. [ipumenctue g
npuuumnia Jle-tllarense nns onpenererus ;

HanpapJICHUs CMCIBEHUS XUMWYCCKOTIO
pagHopecus.




7|PacTBopsi. [Tpurorognenue 2 2
pacropos.llpurororiicuue pacrpopa
3aAaHHON KOHUECHTPALMK W3
KOHLIEHTPUPOBAHHOIO pacTBopa.
Onpe/eiteHie KOHUCH TPatu KPerkoro
pacTBoOpa ¢ NOMOLLLIO apeoMeTpa.
Pasbapsienune pacreopos.
&|PacTeopbl. OnpejesieHre MOIpHOIt Macchl 2 2
IKBUBAIICHTOR CIOMCHOTO
setecrea.OnpeneneHue MoisipHoi Macchl
HKBHUBAJCHTOB HEU3BECTHOM KMCIOTbI
METOJIOM TUTPOBaHHus. Pacuer ¢ ,
MCTIOJIL30BAHMEM 3aKOHA SKBUBAJICHTOR. |
9|Pacreopbi. Onpeaencuue pH pacTBopoB ¢ NOMOLIBLIO 2 2
uraukaropos.Onpesenenne pH pactsopos |
KUCJIOT W OCHOBAHMI € OMOLIBIO |
pazIMYHbIX MHAMKATOPOB. CpaBHe-HUe |
MONYUEHHBIX BEJIMUYMH € PACUCTHBIMMU,
10 |Onekrpoxumuueckue |Kopposus merannos.Habmonenue 2 2 i
NpOLIECCHhI. MPOLIECCOB KOPPO3HU METAIUIOB B
3aBUCHMOCTH OT PaIMUHbBIX YCIOBHH
HAXOKACHMS. AKTHBALMS KOPPO3HH.
3aLMTHBIC METAUIMUYCCKHE NOKPBITHSL. |
Cocrasnerne KOPpoO3HOHHBIX IEMEHTOB U
DACKTPOIHBLIX NPOLICCCOB.
UTOTO 20 20
IlepBas rpynna
nepuona
arTecTaunn
(3x3amen)
Bropas rpymnna ounasn gpopma (2 cemeerp)
nepuoga
arrecramuu (3a4er) {
1 [OcHOBBI XUMHUKM CuvaTHbIi MOAYIL IKHUAKONO CTEKIIA. 2 2
BSKYLUMX BELLECTB. [METOM0M KHCIIOTHO-OCHOBHOIO
CunukarHble TUTPOBAHMS ONPEACHAIOT CHAMKATHBIH ;
CTPOUTENbHbIC MOZLY/b HHUAKOTO CTEKNA. >
Marepuabl "
2|Xumus BOADI Onpeaenermne »ecTKOCTH Boibl. Metogom | 2 2
TPHIOHOMETPHUECKOIO TUTPOBAHMS
onpenensieTes 00LWasn JKECTKOCTh BOIbI.
MeTopoM KHUCIOTHO-OCHOBHOTO
TUTPOBAHUS OTIPCACHSCTCA KapOoHaTHas
HECTKOCTb BOJIbI.
3| ducnepcbie Ancopbums yKCYCHOH KMCIOTBLI HA YIE. 2 2 |
cUCTEMbI ITposoaures onpenesicure aacopoumru |
YKCYCHOM KHMCIOTBE HA 3KTHBUPOBAHHOM
yie. Onpeiensercst AMHaMuUuecKast
EMKOCTb.
410OcHOBbI XUMUH Onpeaenenye cCoaepranus OKCH108 2 2
BSDKYLUMX BELLECTB.  [KaJlbLMs M Maruus B meste. Onpenensiercs
CunukarHbie CyMMapHOC cojiepikatine kapOoHaToB E
CTPOMTELHBIEC Kasiblyst W Martius B Meie. {
Marepuasibl
HUTOTO 8 8
Bropas rpynna |
nepuosa

arTecTamum (3a4ueT)

i~



Hroro

| 28

3.4. KypcoBoii npoekT (pabora) # ero xapakrepucruKa

He

NPeayCMOTPEHO.

3.5. I/IHL[llel'lIlya.ﬂbHOG 3AAHME M eT0 XaparTepUCTHKa

Tabnuua 3.5 Tembl uHaMBUAYATLHBIX 3a8aH1i

Konnuecrso yacos no gopmam

00yueHust
KouT. pa6 Cam. pab
. = =
Ne ni/n Tema uHAMBUYATLHOPO 3a/5aH s = s
=N T
|z s | s
% B4 = = ki s
< . o < " o
SRR
o o & o o 8
1 2 3 4 5 5 6 7
IlepBas rpynna nepuona arrectanum (3K3aMen) - OUHas
dopma (1 cemecrp)
1 (MuauBuayanbHOe 3anaHue "X UMHYECKas TEPMOIHHAMUKA. 7
Xumuueckas kuneruka'. bonee nosioe nouumanue 3akoHoB
XUMHUUECKOH TEPMOJMHAMUKH W KMHETHKH, MOJYUEHHUE HABLIKOB |
B pacueTe TETUIOBbIX APPEKTOB, ONpeeneHUH HANPABICHHOCTH |
XUMUYECKHX TPOLIECCOB, aHAIW3€ PEaKLIMOHHON CrocoOHOCTH
BELLECTB, OMPEIETICHUN CKOPOCTH PeaKLiMK, PACUETE KOHCTAHTHI
PaBHOBECHS, PABHOBECHbLIX KOHLEHTPALMIH pearcHToB 1 i
NPOAYKTOB.
HUTOTO 7
Ileprasi rpynna nepuoaa arrecrauns (Fx3amMen) é
Bropas rpynua neproja arrecrauun (3auer) - ounas gpopma |
(2 cemecTp)
{
1| Xumus Bsxymx marepuaion.Petuctue npakruueckux 6 {
pacueTHbIX 3a4au 110 Teme "BsoKyime peuectsa’.
UTOro 6
Bropas rpynna nepuoaa arrecranuu (3auer)
Hroro 13

(]



4. BBUABJAEHUE PEZYILTATOB OCBOEHMA AUCLMITJIMHBI

4.1. Tacnopr ponga onencunbix cpeacts (POC) ne guenumINKEe
Tabnuua 4.1 - Hacnopr doraa onenounbix cpenets (GOC) no qUcunnInHe

Koapl
No Hanmenosanue . v ) .
Fexuonorus Bu arrecraumm Buapl saustuii | Gopmupyembix
n/n | OUEHOUHOIO CPEeICTRA .
KOMMETSHLHH
1 2 3 4 5 6
Hoknan, coobiuenune | Tpauuumonnas Tekywmii konrpons  |Jlekumu OrIIK-1.1.,
obpasosarensuas OIK-1.3.
TEXHOJIOT st

2  |Konnoksuym Tpanuunonuas Texylni KOHTPOIIb [lpaxruueckne  [OIK-1.1.,
oOpazosarenbHast OIIK-1.3.
TEXHOJIOTHS

3 |KourpoabHas paGora |Tpamuumonuas Teryiuni KOHTpPOIIL KonTponbHas, OIK-1.1., |
oOpazoBaresbHasi CpPC OlK-1.2., '
TEXHOIOTHS OTK-1.3.

4 |lloprdonuo Mudopmaimonro-ko | Tekyiunii KOHTPOII Jlaboparopusie  [OTIK-1.1.,
MMYHHUKaUMOHHAaSs OJK-1.3. |
obpasoparenbas i
TEXHOJIOr s

5 [|Pa3HoypoBHeBbie Tpaauunontas Tekymui kourposs CPC OIK-1.1., £

3a4a44 1 3a/laHusl ofpasosarciibHas OIlK-1.2., ‘
TEXHOIOIUS OIlK-1.3.

6 |[Tecr Hndopmaunonto-rko | Tekyuimit konrpos,  |CPC OIK-1.1.,
MMYHUKALHOHHAS OlNK-1.2., i
obpazorareiibas OTIK-1.3. |
TEXHOJAOrUS

7 |Tpenaxep Hupopmaunonno-ko |Tekywmii konrpons  |[CPC OHK-1.1.,
MMYHHKaLMOHHas OIK-1.2., i
obpazosarennas OI@K-1.3. 1
TEXHOJIOrUs

8 |Ox3ameHaumonubIe TpaguunonHas [Tpomercyrounas 3auer, Ok3amen  |OTTK-1.1.,

OUnETHI obpasosarelibtias arrecraums OIlK-1.3.,
TEXHOJOTUs OrK-1.2.

4.2 Bonpochi K 3x3ameny (3auery)

IlepBas rpynua nepuona arrecranuu (3x3amen) - ounas gopma (1 cemeerp)

1. ®opmynbHbie eannuubl Beiecrsa. Kosnuecrso peinectra. Mosisphas Macca BeLIECTBa. MonsipHbiit 00bem
razo00pazHoro BeulecTsa.

2. DKBUBAJICHT BELUECTBA. DKBUBANCHTHOE YMCIO. DKBUBAICHT BELWIECTBE. DKBUBANSHTHOE Yucio. KonmuueceTso
BEILECTBA dKBUBAICHTOB. Mosisipras macca skBuBasicHTon.. Mosisiphbiii 00beM YKBUBANEHTOB ra3000pa3HOro
BELUECTRA.

3. [lpeaMeT XUMHUYCCKON TePMOMHAMKHKH

4. CranpapTHas dHTaLIKS 00PA30BAHMS XMMUHECKOTO COCIMHEHMS.

5. Tepmoaunamuueckas cucrema. Okpyxatoias cpeaa. Bujsl cuerem (M304MpoBaHIibie, 3aKpbIThE, OTKPbITbIE).
6. Cocrosuue cuctembl. TepMosMHAMHUCCKHE NapaMeTphi

7. TepmonrHamuueckue rnpoueccehl (p==const, V= const, T= const, p,T= const, V.T= const).
8. DYHKLMM COCTOSHUS CUCTEMbI, (DYHKLKM MpoLiecca

9. BHyTpeHHss dHeprus

10. Tennora u padora.

11. IlepBblii 3aKOH TEPMOIMHAMMUKH.

12. TepBbiki 3aK0H TEPMOIMHAMMKY ISt PABIHHHBIX HPOLCCCOB. DHTANBIMS CUCTEMBI,

13. Tennopoii sddexr peaxumu. 3akon Fecca.



14.
15.
16.
17.
18.
19.
20.

21

33

41

61

Bropoii 3akon Tepmoantamuky

DHTporu.

M3MeHeHs SHTPONUK B H30JIMPOBAHHON 1 3aKPhITON cHCTEeMax
Vpagnenne bonbumata.

Tpertuii 3akon Tepmoarnamuku. CTanuapTHas IHTPONUs.
H3meHeHue SHTPOINK B XHMUUECKOH PeaKtimy.

Oueprus 'mbOca. DHranbnuitnbiil v DHTPOrMEHBI PaKTopbi.

. .Oneprus ['m66ca kaK KpUTEepHit HANPABNCHHEOCTH XUMHYECKHUX TIPOLIECCOB.
22,
23,
24.
25.
26.
27,
28.
29.
30.
31.
32.

.Bausinue remnepaTypit Ha HaNPaBICHUE CAMCITIPON3BONILHOIO MpoLecca
Pacuer aurponuun azoBoro nepexoaa

Ipoctbie u cnoxHbie peakunu. Mexauu3M XUMHUCCKONH peakuuu.
CKkopocTb XUMHYECKOH peakiuu

M3MeHeHre KOHUEHTPALIMI PearcHTOR W NPOAYKTOR B XOAE PEaKiHM.
PaKTOpbIl, BAUSOUINE HA CKOPOCTL PEAKLIHY.

3aBUCHMOCTDL CKOPOCTH PEAKLMH OT NPHPO/LI PEArupyIoluX BELEeCTs.
Topsaok u MostekynsipHocTs peakiinu. [puiuns HecoBnaaeHms.
["OMOreHHbIE U reTepOreHHbIC PEAKLIMK.

3aKoH JeHCTBYIOLMX MACC [Uisl @) FOMOTCHHbIX Peakiuil; 6) reTeporeHHbix peakLuii.

3aBHCMMOCTDL CKOPOCTH peakinn ot remneparyphi. Hpaewio Banr-Fodda. Ypasrnenue Appennyca.
. DHeprus akThBaunu. M3meHeH e sHepramn 110 KOOPAMHATE PEaKLMU.

34.
35.
36.
37.
38.
39.
40.

3aBUCMMOCTb CKOPOCTH peakiiiy oT Temneparypst. [pasuno Banr-I'ofgda. Vpasuenne Appennyca.

Criocobbl BhipaXKeHHst KOHUCHTPALIMU PACTBOPOB
IlepepacueT koHUECHTpALMA.

lxana pH. Monnoe npownssencHue BO/ibi.

Pacuer peakiuu cpeibt pacTBOPOB KHCIOT W OCHOBaHMII.
Huccoumnaums snexrponuros.

Crenenb auccounanyu. Koncranra jqucconnaimy.,

. 3akoH pasOasnenus Ocreanibia.
42.
43.
44,
45.
46.
47.
48.
49.
50.
51,
52.
53.
54.
55.
56.
57
58.
59.
60.

Konnurarusiibie CBOHCTRA PACTBOPOB HEHICKTPOIIMTOB,

Ionwixenue JapiieHus napa pacTBoprrens Haji pacreopom. 3axon Payns.
[loBbilenune Temneparypbl KUIICHUs PACTBOPA.

IToHwkeHue Temneparypsi 3aMep3aHus pacTeopa.

Ocmoc. Ocuornueckoe gasienue. 3akon Banr-I'odda.

KonnurarusHbie cBoiicTBa pacTBOpOB MICKTPOANTOR. M3oTonnuecknii koadduument.
DNEKTPOXMMUUECKHUE CUCTEMbE U TPOLICCChI.

Honnomeranaunueckuit »newrpoa. JADC.

3HaK U BEJMYMHA MTOTCHIMANA WICKTPO/IA.

BopnopoaHblii anexkrpon. Ypapuenus papHopecus. Pacuer norexumana.
CranpapTHbIH NOTEHLHAN METALTHUCCKOrO MIEKTPOAA

Pan nanpsixenuid merannos

VYpasHenue Hephera.

Kucnopoauslii snexrpon, Ypagienus pasnosecus. Pacuer norenumania.
[anbBanuueckuii anement. Cxema I, BiekTpoaHbie peakimu.

CBsi3b MEKTPUUECKOM 1 XUMUUCCKON paboTst.

DnexTpoaswkyiuas cuna. Pacuer I3JIC.

Dnement Hanuons-Skobu.

Xumuueckast KOpposus.

. DIEKTPOXMMHUYUECKAs KOPPO3Us.
62.
63.
64.
65.
66.

KaTtoasbie 1 aHoHbIC npoliecest kopposun. Cxema KIMD.

3almra METAUIOR OT KOPPO3MK (JICTUPOBAHME METAIOB).

3almTa METAIOB OT KOPPO3UH (DACKTPOXHMMICCKAS ALUNTA - KATOAHAA, IPOTEKTOPHAs ).
3auwMra METaNNOB OT KOPPO3KK (M3MEHEHHE CBOHCTE KOPPO3HOHHOU Cpe/ibi).

3awuTa METANNOB OT KOPPO3UM (PALIMOHANLHOE KOHCTPYMPOBAHME W31EHIA).



67. AKTUBATOPLI KOPPO3HMHU.

68. Ocpoenue npuema B3BEIIMBAHMS, MCTO/1d KUCIIOTHO-OCHOBHOIO TUTPOBaKMS. PacueTsl ¢ HCMONbL30BAHHEM
3aKOHA DKBHBAJICHTOR.

69. DKenepuMeHTaNbLHOC ONPEIEIEHHE MOISPHON MACCHI YKBUBAJICHTOR AJIOMUHMS METO-10M BbITECHEHMS
BOJAOPOJA M3 KMCJIOTBL. [IpuMeHeHe 3aK0Ha SKBHBAICHTOR B pacueTax.

70. DKCNIEPUMEHTANILHOE ONPEICIICHUE IHTANIBLIMN PACTBOPCHUS COMM METOAOM Ka/lOPUMETPHUM. 3aKpereHue
MOHSITHSI DHTATILITHU.

71. DKCnepuMeHTaNbHOE ONPEIC/ICHUE 3aBUCUMOCTH OTHOCHTENLHON CKOPOCTH XMMHYECKOH peakumu oT
KOHUEHTPaLKMK peareHToR.

72. DKCNEPUMEHTAILHOE OTIPEENEHNE 3aBIUCHMOCTH CKOPOCTH PeakLuy oT Temrneparypbl. [pumenenne npasuna
Banr-I'oda ans pacuera ckopocTu peakilmy B 3aBMCHMOCTH OT TEMNEPATYPbl.

73. DKCNEPUMEHTANILHOE CMELIEHHE XMMHHECKORO PABHOBECHS MPH M3MCHEHHM PABHOBEC-HBIX KOHLEHTPALIMi
peareHToB v npoayktos. [pumenerine npunuuna Jie-aresnpe ans onpeneneHus HanpasaeHus cMeLeHusl
XMUMHUECKOr0 paBHOBECH.

74. Knacchbl HEOpPraHM4eCcKnX coemuernii, Homenknarypa. CTenenb OKHCACHUS.
Okucnu-rensHo-poccTanoBurenbHbie peakunu. Mongpnas macca. KonumuecTso Beluecrsa.

75. DopmysibHas eiMHMIA. DKBUBAICHT JICMEHTA B COEMMHCHUH, IKBUBANCHTHI COEAMHCHUIN PABIMUHBIX KJIACCOB.
Yucio skBuBanentHOCTH. OnpenelieHne Yueia DKBUBAICHTHOCTH COSAMHEHUS, YHACTBYIOIETO B OOMEHHOH 1
OKMCAUTENLHO-BOCCTAHORUTEILHON peaktuy. KonmuecTso BeuecTsa YKBUBANCHTOB. AUIMTUBHOCTL MOJISIPHOM
MaccChl 9KBUBAJICHTOB. Pacuersl no 3aK0NY YKBHBAJICHTOR.

76. Onpenenenne TernoBbiX d3pPexton peakuun. Pacuersl sHTanbnui 00pazoBaHus BELIECTB NPU U3BECTHOM
TeMI0BOM 3((pekre peakuuu. Pacuer u3MeHeHUs DHTPOIIMK B XOJIC PEaKLM 1 1ipu (a3zoBbiX NPeBpalLeHUX.
Onpenenenme HanpapieHHOCTH XUMHUCCKHX HPOLECCOB H BEPOSTHOCTH NPOTEKAHMs XUMHUECKOM Peakiin B
3aBUCUMOCTH OT TEMIICPaTypbl.

77. Tlpumenenue 3akoHa AHCTBYIOUIMX MACC JUIS PACUCTA CKOPOCTEH XMMUHECKMX PEAKLIML, TEKYLIMX
KOHLEHTPAUMI peareHtos u 1ipoaykrTos. Pacuerut no npasuay Baur-Ioda. 3akon neiicreyrowmx mace as
FOMOFEHHBIX M IeTePOreHHbIX peakiuii s cocroanms pashosecus. [pumenenne npurnyna Jle-Larenve ans
ONpe/IeNICHUsI CMELCHMS PABHOBECHS 1IPH W3MEHEHUM YCIoBUI nipouecca. Pacuer pasHo.

78. PacueTbl paziuuHbIX CMOCOOOR BLIPAIKEHHS KOHLISHTPALMK pacTBopos. CocTaBieHue ypasHeHnH peakumii
AUCCOLHALMY COCAMHEHUI PA3AMIHBIX KAACCOH M YPABHEHUI peakumnii ruaponsa coneil. Jlnccoumaums cuiibHbIX
1 c1abbIX 21eKTPONUTOB. Pactersl sesunibt pl B pacTBOpax KUCHOT H OCHOBAIH M.

79. DNEKTPOAHBIHA TOTEHLHAN MOHHO-METAIIMUECKHMX M Ta30BbIX 21eKkTposoB. Y pasuenue Heprera. Pacuer DJ1C
rajbBaHH4CCKUX DJICMEHTOB. COCTABICHHME Fa/IbBAHUHCCKUX JIE-MEHTOB W DJIEKTPO/AHBIX POLIECCOB.

80. Onpenenenue BO3MONKHOCTH FIPOTEKAHHS KOPPO3MH MCTAIA B 3alaHHbIX YCI0BUAX. CrI0COGbI 3aLuThl
METAJLIOB OT KOPPO3MU.

81. Bosiee nosnoe nonuMaHmue 3aKOHOB XMMUHCCKOR TEPMOJIMHAMUKHM W KHHETHKH, MOJiyUYeHHE HABbIKOB B pacueTe
TEMIOBLIX HPPEKRTOB, ONPESCICHIN HANPABICHHOCTI XMMHUECKUX NPOLECCOB, AaHANN3E PEaKIMOHHOM
CNOCOOHOCTH BEWIECTB, ONPEACACHUM CKOPOCTH PCAKLIMH, PACUETE KOHCTAHTH PABHOBECHS, PABHOBECHBIX
KOHUEHTPAUMH PEAreHTOR W NPOAYKTOB.

82. Hpurorosnenne pacTsopa 3aaHHOR KOHIEHTPAUNH 13 KOHUCHTPUPOBAHHOIO pacTeopa. OnpeeneHue
KOHLIEHTPALMK KPEIKOTO pacreopa ¢ nomoubio apeomerpa. Pazbasnenue pacreopos.

83. DKCNepUMEHTAIILHOS ONPEENICHIE MOJISPHOM MACChl IKBMBAICHTOB AHOMUHHS METO-1OM BBITECHEHMS
BOJOPO/JA U3 KMCIIOTLI. [IprMeHeHEe 3aKOHa IKBMBATICHTOB B pacyeTax

84. Onpenenenne pH pacTBopoB KHCIIOT il OCHOBAHMI € HOMOILLIO PA3IMYHBIX HHAMKaTOpoB. CpaBHe-Hue
NOJYHEHHBIX BEJIMUUH ¢ PACHETHRIMMU.

85. HabmoieHue npoLeccoB Koppo3ny METAIIOR B 3aBUCHMOCTH OT PASIMUHBLIX YCIOBHH HAXOWKACHHS.
AKTUBALMS KOPPO3UU. JALHTHBIC METALIHYECKIE HOKPLITUA. COCTaBIEHHE KOPPOZHOHHMIX 1EMEHTOB 1
ANEKTPOAHBIX NPOLECCOR.

86. Uncno akBHBaNeHTHOCTH.

87. IlpuMeHeHHe OCHOBHbIX 3aKOHOB XHMUH B KOJIMYCCTBCHHBIX PACUETAX 1O YPABHEHUSM PeaKLMi.

88. TlpumeHenye 3aKOHA IKBUBAICHTOB B TEPMOXUMHUYECKHX DACCUETAX.

89. PaccueTni cropocted peakumi 1 onpeacienne Gakropons BIMAIOWHX HA CKOPOCTL W CMELICHHE XHMUYECKOTO
paBHOBECHSI.

90. PaccueTbl KOHUCHTPaLMI PaCcTBOPOR.

91. DnexTpoxumuUecKkre pacuetbi (10 YPABHEHUAM PCaKiiMid.

92. DnekTPOXMMUUECKHE PACHETHE 110 YPABHEHHAM PCaKiMi.



93. le/lMeHeHl/lC OCHOBHBIX 38KOHOB XMMHWU B KONMHMECTBCHHBIX pACHCTAX 10 YPABHCHHUAM pCﬂKLlHﬁ.
94. HpMMeHCHl/lC 3aKOHOB TEPMOJHHAMMKKHN B TEPMOXHMHUUCCKHX paccUeTax.

95. Paccuerni CKOpOCTGi/'l PeaKUnU 1 ONPCACCHNC (])Eli{T(,)p()B BIAMSIFOUIMN HA CKOPOCTb U CMCUICHUE XUMHUYCCKOrO
paBHOBECHsI.

Bropas rpyuna nepuoaa arrvecranuu (3auer) - ounan gopma (2 cemecrp), 3acunas Gpopma (2 cemectp)
1. Bubl xKecTKOCTH BOAbL EJIMHULbE H3MEPCHUS KECTKOCTH.

2. Knaccuukalus npupoaHbiX BOJL 10 BEIMHMHE HKECTKOCTH U 110 MUHEPATIM3aLIMK.

3. OnpenencHue kapOOHATHON WKECTKOCTH BObI.

4. MeTopl ycTpaHeHHst KapOOHATHOM KECTKOCTH: @) TEPMHUUCCKME METO YMATUEHHS BOJIbI; O)
COJIOBO-M3BECTKOBbLIH METO/L; B) M3BECTKOBLIH METO; ') (hocdaTHbiiit METOL.

5. PacueTn! :KecTKOCTH BOIbE U MACCHI PEAreHTOB, HEOOXOAMMBIX JIJISl YMSATYEHHS BO/IbI.

6. Meton nonxoro obmena. Knaccnduratims wonnros.

7. [ducnepcHpie cucrembl. Knaccupuiays AUCHEPCHLIX CUCTEM 110 Pa3MEpy 4acTHLl AMCNEPCHOM

¢asei Incnepcras daza. Jucnepcvonnas cpepa.

8. Knaccn(mkauus qucnepebiX CUeTem 1o arperaTHoMy COCTOSHUIO JIMCIIEPCHOI (hasbl U AUCIIEPCUOHHOM
Cpenbi.

9. Knaccndukanms KOATOUANBIX CUCTEM 110 CTENEHHM B3aHMOICHCTBUSE AUCTIEPCHON (a3bl ¢ AMCHEPCHOHHOV
cpenoi (IMOPUILHBIC U JIMOPOOHDLIC KOJUIOUAHBIC PACTROPHI ).

10. Knaccuukaums KonOMAHBIX CHCTEM T10 CTENEHH B3aUMO/ICHCTBHS YaCTHL, AMCIIEPCHOMN (asbl MEKLY COBOI.
[enu v zonu.

11. MeToabl NOAYUCHUS! JUCTICPCHBIX CHCTEM.

12. Onruueckue CBOHCTBA AUCHIEPCHBIX CHCTEM.

13. TloBepXHOCTHAS DHEPIHS. TIOBEPXHOCTHOE HATHIKEHHE.

14. Ancopbums. ITAB. Tlpumenenue TTAB B cipoutennerse.

15, Kosonanpie pactpopbl. CTpoenie KONAOWIHBIX YacTvll ruapodhoGHbIX 300eii.

16. YCTORUMBOCTS M KOATYJISILMS KOIWIOHARBEX cueTem. Buapt yerolumsocty. Hpasuno Ulyabue-lapau.
17. Dakropsi, BAUKIOWME Ha YCTORUMBOCTL M KOANYISLHIO KOJUIOHHBIX PACTBOPOB.

18. O0wime Pru3nko-xuMHUECKUEe CBOHCTBA BIXKYUMX BEUICCTE M MX KJIACCH(PMKaLLMS.

19. Bozaywisie Baxyume Bewiectea. BosmyLinas uspect.

20. I'MNCORDBIC BSKYLIME BCILECTRA.

21. MarHe3unaibHbli UEMEHT.

22. CunukaTHOE CTEKJIO.

23. Kunkoe crekno.

24. Curannbt.

25. Dapdop, dasHc, 0OKHIOBLIC KEPAMUUECKHE MaTEPHANIDI.

26. lNopraanauement. Chipbe, HOMYUCHHUE, TBEPACHUC, TIPUMEHEHHE.

27. I'nunozemMucTblit temenT. Chipbe, NosiyueHue, TBepaEHHE, NpUMeHeHue.

28. I'mapasnuueckas u3pects. [ylionanossie 100aBku.

29. Kopposus 6erona. MeTo/ibi 3a1nThi 0T KOPPO3UHK.

30. Knaccupukaums, crpyKkrypa v CBOMCTBA MOJUMEPOB.

31. dusnueckue CBOKUCTBA NOJUMEPOB.

32. JlecTpyKUHs OJUMEPOB, €C OCHOBHBIC BH/IbI.

33. ITnactmaccnl.

34. Buasl noauMepos, HpUMEHSIEMbIX B CTPOMTENILCTBE.

35. lMonumepHbie 10darku B OCTOHbI.

36. Onpenenexye CHIIMKATHOIO MOJLYJIS JKHAKOFC CTEKNRA.

37. Onpenenenue 001IEH IKECTKOCTH BOJIbI.

38. Onpenenenue KapOOHATHOM HKECTKOCTH BOMbI.

39. Onpenenenune aacopOLMK YKCYCHOM KUCIOTH! Ha AKTHBMPOBAHHOM YIe.

40. Onpenienenne CyMMapHOro cojeprkatins KapboHaToB KaibLms 1 Marius B MeJie.

41. PacueTsl JKECTKOCTH BO/IbI, MACCHE PACTROPCHHBIX CONICH B BOJIE.

42. Pacuerbl Mace peareHToB, HEOOXOAMMBIX Ul YMATUEHHS BO/IbI.

43. Crpoenue uactuil aucniepenoii (hasbi ruapodoSumii 2omei. Cocrapnenne Gopmyst Muuenn ruapohobHbIx
3071€H.



44. YcToMUMBOCTL M KOArVIISILIUSL KOJIOUIHBIX CHCTEM.

45. OnpeneneHue Nnoporop KOAryJsiiuu rapodhodHbix 30eil.

46. Pewienye 3a1a4u:paccHeTbi 110 YPABHCHUSAM TIONYHCHMS M TBEPACHUS BSIKYLIMX MATEPHAIOB.

47. Bo3aywHble BSOHKYLLME MATCPHAD.

48. Coipbe, NoNy4eHNe 1 TBEPACHNE BO3AYILIHON W3BECTH, PUNCOBBIX M MAPHE3UAJILHLIX BAKY LLIMX.

49. T'nipaBnuueckue BHkKyLMe MaTepUalibi.

50. Coipbe, NOMyyeHUe U TBEPACHHE TTTMHOZEMUCTONO W NOPTIAHALCMEHTOB, I'MPABIMUYECKONR H3BECTH.

51. Coipbe, MosyHeHue u TBEPACHUE MIRHO3EMUCTOIO M TIOPTIAHAUEMEHTOR, I'MPABIHYECKON U3BECTH.

52. Pewienme 3a)1a4:paccyeThl o YpaBHEHUSM NOAYHCHHs U TBEPACHHUS BSUKYUIMX MATCPUATIOB.

53. Crlpbe, nostyHeHHe 1 TBEPICHUE ITHHOBEMUCTONO ¥ [OPTAAHLIEMEHTOB, THAPABIMYECKON H3BECTH.

54. OnpeneneHue KauecTsa BOJbI 110 OCHOBHbLIM HOKA3aTENAM.

55. Knaccupuraums AUCnepeHbiX CHCTEM (CTPONTENILHBLIC MaTepuaibl).

56. BbIOop cTpouTe/ibHBIX MATEPUATIOB B COOTBETCTBHH ¢ XMMUUECKUM COCTaBOM (CBOMWCTBAMM).

57. Buibop cTpouTeibHbIX MATEPHANOB B COOTBETCTBHK ¢ XHMHUECKHUM COCTABOM (CBOWCTBAMM).

58. Cunmkarubie Mareprainl. Boibop CTponTestbHbiX MATEPHANIOR B COOTBETCTBUM C XMMMYECKUM COCTABOM
(cBOMCTBAMM).

59. OnpenenerHue OCHOBHBIX MOKA3aTCACH KAUeCTRA BObL.

60. BbiGop CTPOMTENBHBIX MATCPUANIOB B COOTBETCTRHM C XHMHUECKHM COCTABOM (cBOHCTBaMK). JlucnepcHOCTb
MaTepHaioB.

61. OcHoBHbIe TPEOOBAHUS K KAUECCTBY BOAbI NPUMEHACMOM U151 3aTBOPEH U MUHEPAILHBIX BSXKYLILMX.

62. BbiGOp CTPOUTENBHBIX MATEPHAJIOR B COOTBETCTBUM C XMMHUECKMM COCTABOM (CBOMCTBAMM). Aresus.
63. BbiGop CTpOUTENbHBIX MATEPHANOB B COOTBETCTBUM ¢ XHMHUYECKUM cocTaBoM (colicTeamu). Topowiku.
64. BblOOp CTPOUTENbHBIX MATEPHANIOB B COOTBETCTRHM ¢ XMMHUECKMM COCTaBoM (cpoiicTBamu). LiemenTbl.
65. BbiGOp CTPOMTENLHBIX MATEPHATIOR B COOTBETCTBHM C XMMHUCCKUM COCTaBOM (CBOMCTBaMM ). Bosayuitibie,
THAPABJIMYECKHE MHHEPATbHBIC BSOKYLLHE.

4.3 TexHoMOrUst BHISBACHHS YPOBIS OCBOLHIA 1 CH M L HLI

TexHomorus BbIsBICHUS YPOBHS OCBOCHUS JHCLIMILTMHBI IPHBOAMTCS B (orjIe oueHounbIX cpeacts (POC).

18



5. YYEBHO-METOJMHECKOE i UH®OPMAUMOHHOE OBECHEYEHME OCBOEHUS
JUMCUMTJIAHLE (MO LY JIs)

S.1. OcmoBHaz H KONOAHHTENBLNAN JHTEPATYPA
OcHoBHas uTEpPaTYpa

I. Koposun, H. B.  O6uas xumus : yueOHMK 118 BY30B 110 TeXH. Hanpasienusam v cnen. / H. B. Koposun. - 10-¢
U3, nor. - Mockea : Boicuas wixosa, 2008. - 558 ¢. : un. - (TToGepmrens konkypea yueGnukos). - Bubauorp.: c.
546. - ISBN 978-5-06-004403-4 : 616.00.

2. Cemenos, M.H.  Xumus [Dnexrponnbiii pecype] : yueGuuk / W. H. Cemenos, W. JI. Tlepunosa. - Xumus ;
2019-06-21. - Canxr-IlerepGypr : XMMHU3AT, 2016. - 656 c. - ISBN 978-5-9388-275-5.
(http://www.iprbookshop.ru/49800.html)

I[Ol'lOJ'lHl’lTeJlbllﬂﬂ JuTeparypa

I. Mpece, LA, Ocronbl o6uteit Xumun [Dnexrponnsiit pecype] : yuebuoe nocobue / M. A. Tlpece. - OcHOBbI
oOwek xumuu ; 2017-07-01. - Cankr-TierepGypr : XUMUW3HAT, 2014. - 352 ¢. - ISBN 978-5-93808-234-2.
(http://www.iprbookshop.ru/22542 html)

2. Bonbxun, B. B, O6uwas xumus. Msbpanusie raaeet : yued. nocobne 1uis By208 110 HANPaBieHUsIM NOATOT. U
cnett. B 00J1. TexHuky 1 Textonornu / B. B. Bonbxun. - 2-¢ usg.. nepepad. u gon. - Cankr-TerepGypr ; Mocksa ;
Kpacronap : Jlanb, 2008. - 379 ¢. : min. - (YueOuuku ann sy3os. Cneumasibhas nureparypa). - ISBN
978-5-8114-0831-3 : 613.00.

3. XvMHs @ METOJI. YKa3aHMs 110 BLHIOMHCHUIO KOHTPOJiLHON paboret Ne 1 ajis nanpasneuuns 271101.65
"CTPOMTENLCTBO YHUKATILHBIX 3AaHUI 1 CoopyikeHmit" sa0unoil Gopmit oByuenus / HoBocub. roc.
APXUTEKTYP.-CTPOUT. YH-T, Kag. xumuum ; cocr.: A. M. Janunenxo. M. J1. Kocunora,C. B. Ceicoes. -
Hoeocubupck : HI'ACY (Cuberpun), 2013, - 28 ¢, tabu. - 6.u.

4. Axumos, JLW.  Xumus | Duexrponneti pecype| : yuebnoe nocobue / J1. U. Axumos, A. W. [Tasnos. -
Cankr-TlerepOypi : Cankr-lerepGyprekuii rocy 1apeTBeHibIil apXHTEKTY PHO-CTPOMTENLHBIH YHuBepenTeT, IBC
ACB, 2011. - 142 ¢. - ISBN 978-5-9227-0291-1. (http://www.iprbookshop.ru/19054.html)

MCTOJI“lleCKF/lC YKAZAMMA

1. OCHOBHBIE MOHATHS W 3AKOHBI XMMHK I KOHTPOJILHBIC 3a/aHusl s | Kypea No HanpaBieHuio NoAroTOBKH!
08.03.01 "Crpoutenncteo” Beex (opm oGyuenns / M-po o6pazosanus u nayku P®, Hosocu®. roc.
apXUTEKTYP.-CTPOUT. yH-T (Cubcrpun), Kad. xumum : coer. M. JI. Kocunosa. - Hosocubupek : HTACY
(Cubcrpun), 2015. - 28 ¢. : Tabn. - 6.u.

2. OKHCAMTENLHO-BOCCTAHOBUTEIILHBIC PEAKLIMN © MCTO/L YKazanus juis | kypea Beex cneit. u hopm oByueHus /
Hoeocu6. roc. apxurextyp.-crpout. yu-1 (Cuberpun), Kad. xumuu ; coer. T. H. Yepemucuna. - HoocuGupe :
HI'ACY (Cuberpun), 2011, - 12 ¢. - 6.

3. Wepwnera, T. A. (npod. : HIACY (CuGerpun), kad. Xumus).,  Xumus : yued. nocobue anst NOAroT. K
Tectuposanuio / T. A. llepunesa ; Hosocub. roc. apxurexryp.-crpont. yu-1 (Cnberpun). - Horocubupex :
HI'ACY (Cubcrpun), 2011, - 148 ¢. @ 1abu. - bubauorp.: ¢. 148. - ISBN 978-5-7795-0544-4 : 136.00.

4. Monnbie pasnosecus [ nekrporubiii pecype] @ Metoanueckue ykazanus no BLINOIHEHHIO 1a60opaTopHOi
paboTbi no HanpasieHusm noproropkn 08.03.01 "Crpourenserso” (npoduiin "BosocHabkenue v
BO0OTBEACHHE", "TIPOU3BOACTRO ¥ NPUMCHEHHE CTPOUTRIILHBIX MATEPHANIOR, W3ACIMIM KOHCTPYKUMI") 1
20.03.02 "IMpupopoobycrpoiicteo u Bosononszoeanue” scex popm obyueius / M-po obpazopanus n nayku PO,
Hogocu6. roc. apxuretyp.-crponr. yu-1 (Cuberpun), Kad. xumun ; cocr. H. A. Crapuesa. - HoBocubupek :
HI'ACY (Cubcrpun), 2016. - Dnexr

5. COopHUK 32184 ¥ yHpaKHEHUHE 1o XuMuK | ekTponnuiit pecype] : no manpaeienmio nogroroskn 08.03.01
"Crpoutenserso” seex dopm obyuenusi / M-so ofpazosanus u nayku PO, HorocuG. roc. apXUTeKTyp.-CTPOUT.
yH-1 (Cuberpun), Kad. xumuu ; cocr. I Tl Anerceesa. - HosoenGupek : HEACY (CuGerpun), 2015. - Dnekrpon.
TeKCT. - 0.1,

6. Peakuuu B pacTBOpax aiekTposTon [ uiektponutii pecype] | Meto. ykasatus s | Kypca Beex criell. W popm
00yuenns / Hosocu6. roc. apxurexryp.-crpont. yu-1 (Cuberpun), Kad. xumum ; coer. T. H. Yepemucuna. -
Hosocubupck : HITACY (Cuberpun), 2013. - Daekrpou. Tekcr. - 6.1



7. Cocrae 1 CBOHCTBA PacTBOPOB [ DNCKTPONHBI Pecype] : MeTOMUECKHE yKazauus 0 PeLeHnio 3aaay aas |
Kypca Beex Hanpasienui 1 popm obyuenus / Hopocub. roc. apxurekryp.-ctpont. yu-r, Kad. xumumu ; cocr.: T.
M. Kpyrekas, O. A. Tlonynuna. - Hosocubupex : HUACY(CuGerpun), 2014. - Daexrpon. Tekcr. - 6.1,

8. Xumus : METO/1. yKa3aHUsl TIO BBITIONHEHMIO KOHTPOJIbHON paborsl Ne 2 s nanpasienus 271101.65
"CTpOMTENbCTBO YHUKAILHBIX 31aHuil W coOpykenuit” 3aounoii Gpopmol 0Byuenus / Hosocu®. roc.
APXMTEKTYP.-CTPOMT. YH-T, Kad. xumun ; coct.: M. Ji. Kocunosa, A. M. Jlanunenko,C. B. Chicoes. -
Hosocubupcek : HFACY (Cuberpun), 2013, - 29 ¢. : raba. - 6.11.

9. Cocras 1 CBOHCTBA PACTBOPOB | METOAMUCCKHE YKAZAHUS 10 PELICHMIO 3a/1a4 st | Kypca BeeX HampasieHuii u
(popm 06yuenus / Hosocu®. roc. apxurexryp.-crpour. yu-1, Kad. xumuu ; cocr.: T. M. Kpyrekas, O. A.
[onynuna. - Hopocubupcek : HIACY (Cuberpun), 2014. - 28 ¢. - 6.1,

10. Xumuyeckas TepMOAMHAMHKA © MHAMBIL 3aanus 110 ancumiinnie "O6u. xumua” ans | kypea Beex criel.
Anee. popmbl 06yuenns / Hosocub. roc. apxurekryp.-ctpout. yu-1 (Cubcrpun), Kad. xumun ; coer.: T. M.
Kpyrekas, C. B. Cuicoes, B. A. lecrakos. - Hosocubupek :HIACY (Cuberpun), 2007. - 44 ¢. - 6.1

I'1. MnauBrayansHoe 3a/aHHe 110 XMMHM B METOAMYCCKHE YKA3aHHs TI0 ©r0 BLINOJHEHHMIO & IS HANPAB/ICHMS
08.03.01 "Crpourensbeto” ouno-3aounoii popmst 0Gyuetins / M-go oGpazosanus v nayku P® ; Hosocu6. roc.
apXUTeKTYp.-CcTpouT. yu-T (Cubcrpun), Kad. xumuu : coer. T. M. Kpyrekas. - Hopocubupek : HTACY
(Cuberpun), 2015. - 40 ¢. : tabun. - 6.11.

12. CoopHuk 3ana4 W ynpaskteHuii no XuMum : 110 nanpasicHio noarorosiku 08.03.01 "Crpourenscrao” Beex
dopm 06yuenus / M-o obpasopatius u vayku PO, HosocnB. roc. apxurektyp.-crpont. yu-1 (Cuberpun), Kad.
xumui ; cocr. I'. T1. Anexceesa. - Hosocubupek : HUACY (Cuberpuu), 2015. - 72 ¢. : Taba. - 6.1,

13. MHauBrayanbHOe 321aH1e 110 XUMHH ¥ METOAMUCCKHC YKA3aHKS 110 €ro BLINTOJHEHHIO [ DNeKTPOHHbIH pecypc]
: ang nanpagnenus 08.03.01 "CrpoutenneTso” ouno-3a0uuoii Gopmbt 06yuerus / M-Bo oOpazosanus 1 Hayku PD
; Hosocub. roc. apxurextyp.-crpour. yn-r (Cuberpun), Kad. xumum ; cocr. T. M. Kpyrckas. - HoBocnGupek :
HI'ACY (Cuberpun), 2015. - DuiexTpon. Tekcr. - 6.1,

14. Xumnueckoe papHoBecue | DnekTpoHHbiii pecype] : METOAMYECKHE yKa3aHus MO BLITONHEHUIO 1a0. paboTbI
ans 1 kypca geex cnet. u popm obyuenns / M-so ofpasosanns u vaykn PD, Hosocub. roc. apxuTeKTyp.-cTpouT.
yH-T (Cubctpun), Kad. xumuu ; cocr.: A. M. Janunetriko.H. B. bnarununa, M. J1. Kocunosa. - Hoeocubupcek :
HIACY (Cuberpun), 2009. - 1 snexrpon. onr. auek (CD-R) : taba. - 6.1,

15. XMMHUECKOE PABHOBECHE & METOJL. YKA3alitst 110 BLINOAHCHWIO 1ab. paboTel ans | Kypea Beex cnely. u opm
06yuenus / Hosocub. roc. apxurexryp.-crport. yu-1 (Cuberpun), Kad. xumun ; cocr.: A. M. Hanunenxo, H. B.
baaruuuna, M. J1. Kocunosa. - HosocuGuper : HIACY (Cuberpun), 2009. - 12 ¢. @ un. - 6.1

Hopmarusnast foxymenranns

1. M3Bectus By3os. Crpourensereo. 10-11. - 2016.

Hepuopnueckue uzpanus

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

5.2. Hcnoabzyempic 6a3bt faunbix B HHPOPMARMOHIDLIC CUPABOUHBLIC CHCTEMbI

Tabnuua 5.1 Mcnoanzyemoe nporpammuoe odbecricucHue

Ne Hanmenosanue [ToxrsepacHue .
KonunuecTso nuneHsuii
n/n MHPOPMALIMOHHBIX PECYPCOB JMLEH3MH
1 2 3 4
I |Office Project 2007 Professional AKT BbIONHEHHBIX paboT o1 500
15.03.2020r NeA7
2 |Windows XP Professional Ceprudpurar or 20.08.2007 502

Ned2605370, Ceprugukar or
17.07.2008 Ned42909064,
Ceprudumrar ot 26.09.2008
Nod4607324

Tabnuua 5.2 Ucnonbzyemsbic 6as3bl JaHHBIX 1 MHPOPMALHOHHO-CIIPABOUYHLIC CHCTEMDbI



Ne

Haumenopanue

HMonreeprachue

Konuuectso nuuensnii

n/n UHPOPMALIMOHHBIX PECYPCOB JINLICH3MH
1 2 3 4
1 |Hayunas anexrponuas 6ubnnoreka Cpobouno pacnpoctpansemas bJI, 1 000
AKT BLIHIOJHEHHBIX padoT OT
[5.08.2020r NeA7, JTorosop Ne
SIO-4731/2021 or 17.03.2021
2 IMOODLE - lopran aucranuuonnoro  [Csobonno pacnpocrpansemas 5J1, 1 000
obyuenust HI'ACY (Cuberprin) AKT BBINOAHSHHBIX paboT or
15.08.2020r NeA7
3 |Oduumanshbiii caitt FTTHTB Croboano pacnpoctpansiemast bJ1, 1 000
AKT BBIMOIHEHHBIX paboT OT
15.08.2020r NeA7
4  |[[Mpodeccuonanbhbie cripaoumbie KOHTPAKT Ne 32-21-44 or
cuctembl "Texakenept" yuel. 03.08.2021 (py6.)
5 |OnexTponmsiii karanor Subliinoreku Jorosop or 20.10.2016 Ne16816 | 500
HI'ACY (CuGerpun) AKT BpHIONHEHEBIX paloT OT
15.08.2020r NeA7
Tabnuua 5.3 Mcnonbsyembie HHTEPHET-peCypebl
Ne Haumenosanme y
Ceblitka
n/rn MHPOPMALMOHHBIX PECYPCOB
1 2 3
I |Mndopmanmronto-cnpasounsiii nopran  |http://www.library.ru/
Library.ru
DBC 1PRbooks hitp://www.iprbookshop.ru/
3 |«H3Becrus Byzos. Crponrenserson htp://izvuzstr.sibstrin.ru/
4 |Caiit 0 xumun. CnpaBOUHMK XMMIAKA. http:/fwww.xumuk.ru/
DUMKO-XUMUUECKUE BEITHYBHbI
5 |DneKTpoHHbIN pecype yuelHoM http://window.edu.ru/
avreparypsl Munucrepersa
obpazosanus PO
5.3. Meroauveckue peKOMCILIAUMY O OPTAMM3ALKY W3YHCHWS AHCHM ILIH LI
Tabauua 5.4 Mcnonwsyemble 06pazoBaTelibHbIe TeXHOIOIHH
Ne Haumenosanue . -
o d TexHOMOM Bup sausruii Kpartkas xapakrepucrika
1 2 3 4
L. JAyauropubie notodnsie - [Mudopmatpmonnsie nexumnyn, | Ha nekumsx: nenonb3opanme
IPYNTIOBBIC 3aAHATHS B NPAKTHHECKIHE 3AHTIS MYJibTUMEIMHHOTO NPEe3eHTAlUOHHOTO
CHELHaJIM3HPOBAHHBIX 00OPYIOBAHKS C ACMOHCTPALIHEN
Kraccax BHCOPUILMOB, POTOrpaduii, KOMILIOTEPHBIX
npesenranyid, Ha npaktuuecknx 3aHsaTHax:
OCBOEHHME KOMKPETHBIX YMCHUH K HABBLIKOB 10O
NPEJUIOKEHHOMY MPSHOAABATC/CM AIFOPUTMY.
2. |Meron npodIEMHOIO Hpobuiemnsic CamocTosTe/IbHOC H3YUEHHE CTYACHTAMK

M3JIOKEHUS MaTepualia
SAHATUSA

JCKLMH, NPAKTHUCCKIAC

Marepuaia JCKIUY ¢ Noc/e yonen
AUCKyceuer B ayauropun. Opradnsauus
yuebHol paboThbi, HanpaB/icHHAs HA PELLIEHHE
KOMIIJIEKCHON yueOHO-N103HaBATENLHON 321241
HA NPAKTUUECKUX 3aHATHAX.




Wurepaxrupnas popma
MPOBEACHMS 3aHATHI

.”CKUMH-—,’J,MCK}/CC wsl,
nekums-decena

Jlekums «obpatHoit cBsizM», npeanosaraioias
00CYIKIEHHE CIIOPHBLIX BOMPOCOB,
BO3HUKAIOILMX NPH W3J10KEHUW MaTepuana B
ayAuTopin.

Berpeuu ¢ nipeacraBurenstMu npoQuiibHbIX
KOMMAHMH, MOCCHIEHNE CIICLMATIN3UPOBAHHBIX
BLICTABOK.

Jucranuponnoe o0yuense

Camocrostennnas pabora,
Kypcosas pabora

CamocTosTenbHo u3yueHue odyuatoiummcs
yueOHOro marepuana B AMCTAHLHOHHOM
pexxume na noprane http://do.sibstrin.ru/,
CAMOKOHTPO/b OCBOCHHSI MaTepuaia ¢
MCHIONB30BAHKMEM TECTOBOM Da3bi noprana
JAMCTAHUMOHHOTO O0YUCHHMS, KOHCYAbTALMU 110
BBINOJHEHUIO NPAKTUYCCKUX 3aJaHuii 1
KYpPCOBOMY NPOEKTUPOBAHMIO B on-line
pexmume.




6. MATEPHAJIBHO-TEXHUUYECKOE OBECHEYEHUE

Tabnuua 6.1 — MatepuanbHO-TEXBUHECKOE O0ECHEYeHHe AMCUMITHHD]

Haumenopanue cneyyaibisix®
NMOMEEHUHN U NOMELUEHUN /115
CaMOCTOATENBLHOM PaboThi

Ocnamenue CleunanbHbiX NOMELCHUH 1 HIOMELICHUH 1S CaMOCTOATENLHOM
paboTel

1

2

3naHue 1abopaTopHOro Kopryca
no yn.Typreuesa, 159, 364 ay.
(JTekuun)

Yuebnas ayiuropust Ui NPOBCACHUS 3aHATHI JICKUMOHHOTO TUIA, 3aHSTHI
CEMUHAPCKOTO TUTA, KYPCOBOIO NPOSKTUPOBAHUS (BbINONHEHHUS KYPCOBBIX
paboT), rpynoBbIX ¥ MHAMBHAYAIBLHBIX KOHCYILTALMN, TEKYLIErO KOHTPOs
W TIPOMEIKYTOUHOH aTTecTaumn.

Obuee konuuecTso mecrt: 200

3naHue 1abopaTopHOro Kopityca
no yn.Typreuepa, 159, 365 ayn.
(JlaBoparopusie, Konrposbhas,
3auer, Dizamen, Hpakruueckue,
CPC)

YueOuas ayiuropus s NPOBCJACHMS 3aHATHI CEMUHAPCKOTO TUIA,
FPYNMOBLIX M MHAKBUAYANbHBIX KOHCYIbTALMH, TEKYLICTO KOHTPOJIS 1
NMPOMENKYTOUHONH aTTeCTallK

Jlabopatophbie KOMIIEKChI: YIiK 110 Kypey Xxumun | 1ur.;060py nosanue s
yuebHoro npouecca: jocka ayaurepuas | mr.;Mebens: wkad 4 wr., cTos b
[5 wr. JlaGoparopuoe obopynosaiue: pasnoe 1 .

Ofuee konuuecreo mect: 30

3aanue nabopartopHoro Kopiyca
no yn. Typreuesa, 159, 366 aya.
(JlabopaTopHwie)

YueOuas ayauTopus Uit NPOBEACHHS 3aHATHI CEMUHAPCKOrO THIA,
FPYIMOBLIX ¥ HHAWBHAYAIbHBIX KOHCYILTALMK, TEKYLUETIO KOHTPOJIS U
NPOMENYTOUHON aTTecTalun

JlaGopatopHbie KOMRACKCHI: YK 110 Kypey Xumum 7 wr.;060pyaosaue ais
yuebHoro npouecca: jjocka ayauroptas 2 urr.;Me6enb: wkad 5 wr., CTosbl
30 wrr..JTabopaTopuoe obopyposanune: pazHoe 1 wir., Mewanka 2 wr.
O0wee kosmuecTso mect: 30

3aanue nabopatopHoro Kopiyca
no ya.Typrenesa, 159, 371 ayu.
(JTabopaTopubic)

Yuebnas ayantopus JUisl IPOBEICHUS! 3aHATHI CEMMHAPCKOTO THNA,
FPYNIOBLIX W MHAXBUAYAILHBIX KOHCYILTALMH, TEKYLIErO KOHTPONS 1
NPOMEKY TOUHON aTTECTALNM

JlaGoparophble KOMIUIEKChE: YK 110 Kypey Xumun | wr.;WMsmepurensHoe
obopynopatixe: Tepmomerp 1wt nonomerpus | wr.;MeGenb: uikad 6 wr.,
naboparopuas 4 wir., crosnt 20w, tymba 22 wr.;JlaGopatoproe
obopynosanue: paztoe | wr., HarpesarenbHoe 06opyaosaHue 2 wr.
Obiee konuuecreo mect: 30

3naHue 1adopaTopHOIro Kopnyca
no yn. Typreuesa, 159, 372 ay.
(Jlaboparophsic)

Yuebuas ay/Iropus JUist IPOBCACHMS 3aHATUI CEMHUHAPCKOTO THUIIA,
FPYIOBLIX M MHAWBHILYALHBIX KOHCYABTALMH, TEKYLIETO KOHTPOJIS U
NPOMEKYTOUHON aTTecTalu

JlaGopaTopHbic KOMIUIEKChE: YIK 110 Kypey xumuu | wr.;MeGens:
naboparopuas 8 wrr., croner 12 wr.;JlaBoparopioe obopyosanne:
narpeparesibHoe obopyroBanue | .

O01ee komuectTse Mect: 30

* Cﬂeul/laﬂlqulC NMOMCLIEHWS — _‘,/'—IC6I-!bIC AyJAUTOPUKM JUIs NPOBEACHHS SAHSTUIA NIEKIIHOHHOrQ THNA, 3aHATHH
CECMMHAPCKOTro THIa, Kypcopore POCKTHPOBAHMA {BBUIONHEHUC KYPCOBLIX i)il()t)’l').. FPYNnioBbiX W
WHAUBUAYAJIbHbBIX I(()I--!C_‘/JH)T:‘JU.MIK/’L TEKYLLCTO KOHTPOMNS W !lpO]\AG')K}"i'OHIlOf/i ATTCCTALIMM, & TAK XKE NOMELCHUSA A1

CaMOCTOSTENbHON PabOThi

ABTOp-pazpaboTumnK (BeayHil JekTop)

H.B.1llansHesa
YO

L il

(lv(ﬁﬁmc:.)
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