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1. DACITOPT PABOUEN MPOIPAMMBI JUCHMU T HBE
Tabanua 1.1 OcHoBanme s peannzaumm JUCLMIIUHDI

KO,D, HanpapJjiCHu’s HO}IFOTOBKI/I/ CICIHaNbHOCTH

27.03.01

HanpaeneHue noarorosku/ cneuuaibHOCTb

Cra HIAPTH3AUKSS U MCTPONIOrU s

VposeHb obpazopausi

bakanaspuar

I"oa pazpabotku/oGHoRNEHYS:

2021

Tabnuua 1.2 Crpykrypa JUCLMIIMHBL B COOTBETCTBHU ¢ YUEOHBIM MJaHOM
[

.| Buapl yuebHo# paboTbi, BKIIIOUAS CAMOCTOATENLHYIO

Dopma o0yueHus:

paboTy 00yUalOLIMXCsl U TPYAOEMKOCTb JAMCLMTIIHHDS ouHas O4HO-3a04Has 3a0uHas
TpynoemMKkocTs AMCLUUITIHHDI 3AUCTHBLIX CAMHULL 5 5
AKAIEMHUUECKMX
ain 180 180
Kownrakrhas pabora, |Ayauropnas JIEKLMHK 32 10
vac MPaKTUHECKNE o
3AHSITHS -
naboparopubiii )8 20
MPAKTUKYM - -
Breaynuropuas
CamocrosTenbHas paboTa, uac 98 150
Tabauua 1.3 @opmbl KOHTPONIS AUCLUMAUHDI
Cemectp dopma 0byuenus:
u (popma KOHTPOJIS ouHas OYHO-3a04HAas! 3a04Hast
NEPHOLbE KOHTPOJIS [.2 cem 1,2 cem
IK3AMEH (bi) | cem 1 cem
3a4ET (bl) 2 cem 2 cem
Kypcosas pabora
KYPCOBOH NpoeKT
MHAMBUIYANILHOE 3a0aHue (KOHTpoabHas padora) 1.2 cem 1.2 cem
Tabnuua 1.4 Buast camocTosresibHOM padoTh
. - dopma o0yuUeHus
Bug camocrosirenboii paGoTn Bun zaustus I'un nepuona I 4
ouHas O4YHO-3a04Has | 3a0uHas
, Teopernueckoe
[Toaroroeka K nexkumsm Jlekumu .
obyucHme 32 52
[ToaroroBka K npakTUUECKUM Teopetnueckoe
IlpakTuueckue " -
3aHATUSIM o0yueHue 22 34
IMoaroroska k nadboparopHoii : Teopernueckoe
JlaboparopHbie
pabore o0yuenune 28 35
BbIMosHeHHe KOHTPOJILHOM - Teoperuueckoe
KourposbHas - .
paboTbl o0yueHue 13 26
, IK3aMEHAUMOHH
[Toaroroska k zauery 3auer
bIE CecCHU 2 2
. - DK3aMEHALHOHH
[oaroroBka k sx3ameny JK3amen
bIE CECCHUM | 1
Hroro 98 150

8]



2. UEJb OCBOEHMS ANCUMNJIMHBI

2.1. lesib ¥ 324298 OCBOCHHUSI IMC UKL b

NONYYECHUE (l)yli)_'lalwel‘l'i“wlbl'l()l'() W HPUIKNIAAHOIO XMMHYCCKOIo 06|)a'ao|5m»u/|s| B XOJ€ NMNOoAroToOBKH 621K2Ul‘cprOB no
HalipaBIlel-lH}() ((C"l‘pOHTGJIl>CTBO>> M €ro JaJibHEHIEE HCTIONIL30BAHME B H(iylll'l()ﬁ 4] ﬂleK'l‘HHOCKOﬁ ACATEIbLHOCTH.

33}]3'4 U OCBOCHHS JUCLIUIIWHDBI:

1. co3laHmue XMMUYECKoro MbILLJICHUS, 3HAHWE W NPUMCHCHWE 3aKOHOB XUMUM JIJ150 peuICHu1s 3aa4 CTpOVlTeJ’lbl-lOl\;l

TEXHOJIOTUH Ha COBPEMEHHOM YPOBHC.

ﬂpdrpaM Ma CoCTaBJieHa B COOTBETCTBUU C "l"pC6OB£]l’llfl5lMl/| (I)CJJ,CPZ'UI bHOI'O TOCYNAPCTBEHHOIO 06pa303m‘ean0r0
cranjapra BbiCliero 06pa'30BEIHHSI O HaNpaBJCHUIO 1IOJAroTOBKH /CHCL[HHJH>HOC'I"I/I C'rannap’rmaunﬂ 4]

METPOJIOrus.

[Mporpamma cocrapsiena ¢ yu&rom pekomeHgauuii ApumMepHoii 0CHOBHOMN o0pasoBaTesibHON NPOrPaMMbl BLICLLIETO
00pazoBaHms MO HANPABAEHHMIO MOArOTOBKM/ClicuMabHOCTH CTanAapTH3aLms 1 METPOJIOTHUS YTBePIKAEHHOM

2.2. [lepeuenn MIaAHHPYCMbIX PE3yALTATOB 06y UCHHSI 10 AHCIHHTLINIE (MOYJI0), COOTHECEHHbIX C
IJIAHHPYEMBIMH Pe3yJIbTATAMH OCBOCHUS 00PA30BATEILHOMN HPOrPAMMbI

Tabanua 2.1 Mepeuens miaHupyeMbix pesyasTatoB 00yUCHHs 110 AMCUMIUIMHE

Kon u naumenoBanue komnerenuum
(pe3yabTar ocBoeHu s )

KOJQI, W HAUMCHOBAHWE MHMKATOPA JOCTUIKEHUS KOMIMETEHIMH

OINK-1. Cnocobewn ananusznposars
3a]a4u NpoecCHOHAIILHOMN
JEATENbHOCTH HA OCHOBE NOJOMKCHUHN,
3aKOHOB M METOJIOB €CTECTBCHHbBIX HAYK
M MaTemMaTHKH

OFK-1.1. 3Haer 0CHOBbI €CTECTBEHHBIX HAYK, @ TAK XKe
MAaTCMATHUCCKOrO arn-napara jUisi peenust 3a-1a4 npoeccuoHanbHOM
JCATENNLHOCTH

OI1K-1. Cnocoben ananuzmpoparn
38124 NPOPeccHoHaANbHOM
JESTENILHOCTH HAa OCHOBE [OI0MKEHMIA,
3aKOHOB W METO/IOB €CTECTBEHHbLIX HAVK
Y MaTEMaTHKH

OIK-1.2. Mcnonbsyer 3akoHbl, METO/IbI B pAMKaX M3GPAHHBIX BHOB
HPOPECCHOHATILHON ACHTENLHOCTH

OIIK-1. Criocoben ananusupopaTs
3aaum npogdeccuonaLHoM
JEATENBHOCTH HA OCHOBE MOJIOKEHHIA,
3aKOHOB W METO/IOB CCTCCTBEHHBIX HAYK
¥ MaTeMaTUKu

OHK-1.3. llpumensier Ma-Temarudeckuii annapar 41a anaiusa 3aiau
NpO-(PeCCHOHATLHON AEATENb-HOCTH.

Tabnunua 2.2 — IMnanupyembie pe3ysibTaThl OCBOCHUS JAMCIMMIMH] 00pazoBaTenbHOM NporpaMml

KO}J, W HAMMEHOBAHKWE UHAMKATOPA
HAOCTHIKEHUSI KOMITCTEHLMHH

Haumenopanme nokazareis oueHUBaAHNSA (pesynbrara odyueHus no
JMCUHUTIIHHE)

1

2

OI1K-1.1. 3HaeT 0OCHOBbI €CTECTBEHHbIX
HAYK, a TaK K€ MaTeMaTHYECKOTO
arn-napara AJis peLeHms 3a-aau
NpodhecCHOHATLHON JACITENLHOCTH

Bnaer: OIK-1.1. OCHOBbI €CTECTBEHHBIX M TEXHHUECKKX HAYK, & TaK ke
MATEMATHUECKOTO annapara s petIeHus 3aaa4 npoPpeccuoHanbHoM
AESATCIILHOCTH

Ymeer: OTK-1.1. Onpeaensith XapakrepucTHK XUMHUECKUX W
(pusnucckux nporeccor (siBieHuit), XapakTepHbIX 415 00LEKTOR
NPO(ECCMOHANBLHOMN AESTEILHOCTH HA OCHOBE YKCAEPUMEHTATBHDIX
MCCIICIOBANMH, Npe/CTaBisTL 0a30Bbie 115 NPOPeccHonatbHON cdhepbi
[IPOLICCCDI W ABJICHUS B BUIC MATEMATHYECKOrO(MX) ypaBHeHus (i)

Wwmeer nasoiku: ONK-1.1. Peluenus MHDKEHEPHBIX 3a/1a4 ¢ MOMOLIbLIO
3AKOHOB CCTCCTRCHHDIX M TOUHBIX HAYK, MATEMATUUECKOrO annapara.




OIIK-1.2. Mcnons3yer 3aK0HbLI, METO1bI
B pamKkax u30paHHbIX BUJIOB
NPOMECCHOHANBLHON JCSTENLHOCTH

3uaer: ONK-1.2. MeTouuky oripeienenns XapakTepucTyi
(usznueckoro npouecca (ABaeHMs), XaPAKTEPHOTO IS OOHEKTOB
NPO(ECCHO-HANILHOM IS TEALHOCTH, HA OCHOBE TEOPE-THYECKOrO U
IKCTEPUMCHTANILHOIO  HC-CACAOBAHUN, MATEMATHUYECKOrO
MOJIEIM-POBaH sl

Ymeer: ONK-1.2. Ocyuiecrsisito BbIGOp 6a30BbIX PUIMUCCKUX W
XUMHUCCKHX 3aKOHOB U151 PelueHHs 3a1a4 po(heccHOoHabHOM
JESITENBLHOCTH

HMmeer napbiku: ONK-1.2. Knaccudukaumm Gpu3nuecknx 1 XuMUUecKux
MPOLECCOB, NPOTEKAIOUIMX Ha 00bEKTE NPOPECCHONHAIbHOMU
NESHTCIBLHOCTH

OIK-1.3. Ipumensier ma-remarnueckuii
annapar JIjisi aHajivza 3ajad
NPO-(PECCHOHATLHOM AEFTENb-HOCTH.

Buaer: OINK-1.3. lpuHuunel npumenenns MaTeMaTHUECKOro anmnapara
JUist aHajiu3a 3a1a4 NPOYECCHOHANLHON JeSTENbHOCTH

Ymeer: ONK-1.3. Tpencrapnsts 6a3osbie ais npodeccHoHabHoi
chepbt PUMHCCKHUE NPO-LIECCHI W ABNCHUS B BUIE MATEMATHUECKUX
ypaBHcHuUH

Hmeet nagoikn: OTK-1.3. Petienns HHKEHEPHO - reOMETPHYECKUX
3aa4 rpauueckumu criocobamu

HMHupopmauns o bisiBIEHNH PE3yIbTATOB OCBOCHUS JAMCUMTIIMHBI IPEACTABNEHA B DOH/IE OLEHOUHbIX CPEJICTB 10
Ancuunaune. Hacnopr ®OC npeacraenen B pasnene 4 PI1J1.

Mpumeuanne: ®OC pazpabarpipactes kak npuiosicenve k PI1JL B coorsercrauu ¢ Monoskennem o GOC,
YTBEPHACHHBIM JIOKAJILHBIM HOPMATUBHbLIM aKTOM.




3. COAEPKAHUE JUCHMITJIMHBE

3.1.

Tembl yueOnoki ancunninmnl (JCKUHOHHBIC 32HATH)
Tabnuua 3.1 Tembl TCKUKHOHHBIX 3aHSITHI

Kosmuecteo vacos no gpopmam
00yuenus

Ne n/n

Haumenosarue
paznena
JIUCUMTLITHHBI
(MO-yJist)

Tema n COUCPIEHNC ICKUHOHHOIO
3AHA-THS

Kowt. pab

Cam. pad

2

3

& | OYHAasAa

| OYH.-3a04Had

& | 3a04Has

~I| OYUHaga

G0 | OYH.-3a04Has

o | 3a0YHas

Hepras rpynna
nepuoaa
arTecrauuu
(aK3amen)

ounas Gopma (1 cemecrp), 3a04uHAR
dhopma (1 cemecrp)

OCHOBHbIE HOHATHS
KW 3aKOHblI XUMHH.
DKBUBANCHT.

OCHOBHBIE 3aKOHBI M NOHSITHA XUMKK.
Drsusasient. Xumudeckue Gopmbl
CYWIECTBOBAIMA MATEPUH, XUMUUCCKHE
peaxkumnun. Dopmysibbic ¢aunuiibl (OEF)
seutecrsa. Konnuecrso pelecrna.
MouJisipHas Macca »jaeMeHTa, BELLECTRA,
MOJIAPHBIH 00beM razo00pasHoro
BewecTBa. CrerneHb OKUCIIEH S,
DkBuBajeHT serectsa. Yucno
srsuBanentTHoctu (Z(B)). Onpepenenne
7Z(B) B peaxumsx oOmena,

t2

(V8]

S

XumMmuueckas
TEPMOJIMHAMMKA.

1= 3aKOH TEPMOAMHAMUKH.
Tepmoxumus.tpeamer xummuueckois
repmojmtamuki. Tepmoauuamuueckas
cHCTEMa, OKPYIKAIOWAsh CPEa, XapaKTep
B3aUMOAECHCTBHST MEN/LY HUMM.
CocrosHne cucTeMbl, HapamMeTpbi
CO-CTOS M. DYHKUUM COCTOSIHUS.
BuyTpenusist sueprus.
Tepmomnamnueckuii-npouece. Oynkumnm
npouecca. Ternora. Pabora. [epsbiii
3AKOH TEPMOIMHAMMKY J1s]
M30JIMPO-BAHHbBIX U 3aKPbITHIX CHCTECM.
Durainiiis cucrembt. Ipumerenn

o

(OS]

Xumuueckas
TEPMOJAMHAMMUKA.

2-i1 3aKOH TEPMOJAMHAMUKN.
Durponus.Heobparumbie u oOpatumble
npoueccobl. Makpo- 1 MUKpPOCOCTOsIHKS
cucrembl. Tepmoarnamuueckas
BEPOATHOCTL COCTOSIHUS CUCTEMDb.
Ypasuenue bonsumana. Jurponus — mepa
HEYTOPSJOUEHHOCTH COCTOSHUISE CHCTEMDb.
Bropoii 3aKon TepMonHaMuKK.
HanpasieHHOC T XMMUYECKHX IPOLIECCOB.
Mdazosbie pasnosecus. Tpernii 3akoH
repMoaunHamuki. Cranjaprias IHTPOrms.
JacueT U3MCHEHHS DHTPOITUK

)




Xumuueckas
KMHETHKA.
XUMHYECKOE
paBHoBecHe.
Karanus.

Xumuueckas kuneruka.dlpocroie u
ChoXkHbIe peakumu. FlonsTue Mexarnsma
peaxupn. CKOPOCTL XMMHUYECKOH
peakuuu; hakTopbt, BAMMIOILME Ha
CKOPOCTb. 3aKOH NCHCTBYIOIMX Macc.
Kunernueckne ypapuerns. Koucranra
CKOpOCTH: (DAKTOPLI, BAMSIOUIHE Ha Hee.
3aBHCHMOCTL CKOPOCTH XHMHUECKOI
peakuun ot remneparypsl. [pasuio
Baur-I'odda. Ypasnerne Appennyca;
DHEPTUS AKTUBALMH, AKTHBUPOBAHH LI
KOMIUICKC, K

[§e]

b

XumMuueckas
KWHETHKA.
Xumuueckoe
paBHOBECHE.
Karanus.

Xumnueckoe

pasnosecue. Karanus.Karanuruueckue
cUCTEeMbE. ["OMOTeHHbBIH, reTeporeHHbi
karanus. Katanuzatop. CyTth qeicraus
KaTajmzatopa. XuMHUECKOE PABHOBECHE,
YCIIOBUE XMMHUECKOTO PABHOBECUs. 3aKOl
JCHCTBYIOLIMX Mace Jyist 00parumMoro
ipouecca. Koucranta XumMuueckoro
PaBHOBECHS VIS FOMOTEHHOMN M
reTePOreHHoON peakunit; akropsi,
piusiiouime Ha rHee. Cmeuenue
XUMUYECKOro pasHosecus. [puripn
Jle-1ilarens

o

6

PactBopbi.

Kouuenrpaitiu. J{uccounanms. Obias
XapakTepUCTHKa PacTBOPOB.
Pactopurens, pactsopennoe BelecTso.
Knaccu-dukarus pacrsopos.
PacTBOPUMOCTL TBEP/LIX BEILECTR,
KUAKOCTEH, razos. Cnoco0bl BbipakeHus
COCTaBa pacTBOPOR: MACCOBas OIS,
MOMISIpHAs JI0JIs, MOJisipHast
KOHLEHTPa-LMs, MOJSAPHAS KOHLCHTPALLS
IKBUBAJICHTOB, MOJISILHASI KOHLEHTPALMS.
3aKoH HKBU-BAJICHTOR IS PACTBOPOB.
Teopust obpazosanus p

S

8]

Pacteopsl.

ikana pH. Pacuer peaxuuu
cpebl.MoHnoe rpowsseaenne Bobi.
Bonopoitbiii v ruipokcubibii
nokasarenu. Hlkana pH. Pacuer pH
PacTBOPOB CHILHBIX M CNADBIX KUCHIOT
ocHoBaHMNA. KHCIIOTHO-OCHOBHbIC
nHaMKaTOpbL. Fuaponns coneii. Makropw,
BJIMSIOILME Ha ruapoaus. 'niponus conel
110 KaTHOHY. 10 aHUOIY, TT0JIHbIH
TUAPOIIIS.

0.5

[\

Pacreopubi.

Kosuurarustibie csolicrsa
pactsopor.KosurarupHpic csolcTsa
pacTBOPOB HEXNEKTPOIUTOR. Sakon PayJs
M ero cneactTsus. OCMOC. 0CMOTHUECKOE
nasnienue. 3akod Bawr-1"oda.
KosumratusHele CBoHCTBa pac-TBopos
NEKTPOAUTOB. M3oroHnueckuii
KOPPuMEHT.

8]




DNCKTPOXMMHUECKHE
MPOLIECChI.

Howustue nriexrpoaa. ¥ papnenue
HepHera. DAekTpoXUMHUECKHE CUCTEMD.
OcoBCHHOCTH MICKTPOXUMHUUCCKIX
rnpoteccon. MoHHo-MmeTaHIeCKui
EKTPO. BosHukHoBeHne ABORHOroO
DICKTPUUECKOrO CAOS Ha FpaHuie
WICKTPOU-MEKTPONIKT. PaBHOBECHBIN
PACKTPOIBIY NOTeHUMAL. Y paBHeHUE
Hepuera. INazoBbie 2aekpo/ibl.
Bopopouusiit snexrpon. Kuenopoarinii
MekTpo; CTaHaapTHbli SNEKTPOAHbIH
NOTEHUMAN. INEKTPOXUMUHCCKUN Psijl
Hanpst

to

3]

DNEKTPOXUMHUECKHE
MPOLIECCHhI.

["ansBanvueckuii oniemenr. Pacuer
DAC . TansBanuueckuii sneMenT. nement
Hanwons-Sikobu. Karoamuiit npouece,
AHOAHbBIN TpOLiece, TOKOOOpasyoiLas
peaxiysi. Cxema dJIeKTPOXMMUYECKOH
uenu. TepmortamuKa rajtbBaHUUECKOTO
atementa. DJIC ranbpanuueckoro
HIIEMEHTA.

0,5

o

—_—

DNEKTPOXUMUUECCKHE
MpoLecchl.

Kopposus merasinos.Kopposus metanios.
Xumuueckas Kopposusi.
DIEKTPOXUMUUECKAs KOPPO3HS METAIIOR
W yciosus ee nporekanus. Cxema KIM.
KaropHbiit n anoibiil npouecen.
OxucanTenu-1enonspuzaropbl. Y cnopus
MPOTCKAMMS KOPPO3KK METAJIIOB C
KHCIIOPOJIHON 1 BOJOPOAHON
Jlenodispusanueil. 3aiura MeTaiios or
Koppozun. Jlcruposanue. 3amrisie
MOKPHITHI . HEMETAULUIMYSCKHE,
METAWTMUECKHE (aHOJIHbIC,

0,5

S

UTOIrc
IlepBasn rpynma
nepuoxa
ATTeCTANMHN
(dx3amen)

Bropast rpyuuna
nepuojga
arrecTanuu (3akuer)

ounasi popma (2 cemectp), 3a0Mmas
popma (2 cemectp)

N

AecTkocT BOAbI

KecrkoeTh BoAbL Bribl sxectkocTy.
Ywmaruenue soabl. KaruoHuthbl,
aHuoHnTLL.OOULas XapakTepucTiKa
NpUpoAnBLIX BOA. AKecTrocTs Bo/bl. Bujibi
JKECTKOCTH: KapbouartHas,
HekapGonaTHas. Ejunnns uimepenus
HKCECTKOCTH. YMmsaruenue ojibi. MeTopt
YMSATUEHKA. TEPMUUCCKUH M PCareHTHbIC
METO/IbI (H3BECTKOBANS,
COJIOBO-H3BECTKOBLIN, (pochaTHbl),
JOCTOHHCTBA M HELoCTaTKi. MeToj
noHHoro odomena. Monurnr. Karnonurel,
anvonnTil. Peakunn oOmena woHos
KaTuoHuTa (an




Hucnepchbie
CHCTEMDbI

Juenepennbie cuerembl, kKiraccu(purams,
noayucnue. GU3uko-xumuueckue
CBOMCTBA JIMCIIEPCHBIX CUCTEM.
[osepxHocTHAs YHEPTUs, TIOBECPXHOCTHOE
Harsokerme. Ajgcopbuus. HAB.
OnTrueckue cBORCTBA JHCHEPCHBIX
cuerem. Jlucnepensie cucremnl.
OCcOBEHHOCTH BLICOKOMCNEPCHBIX
cucreM. Knaccuuranns 1ucnepeHsix
CHCTEM 110 pa3zMepamM YacTull JIMCHePCHON
(hazbl, MO arperariomMmy COCTOSHHIO
aucrepcHoit Gasbl 1 AUCHIEPCHOHIONN
Cpelbl, 10 CTENCHY B3auMOJCHCTBIS
uacTHLL AUCTIEPCHON (pasbt u
JMCIICPCUOHHON cpe/ibl. [esiv v 3001u.
MeTo/bl TOJYHEHMST IMCTICPCHBIX CHCTEM.
DU3HKO-XUMHUUECCKUE CBOWUCTBA
JMCTICPCHBIX CH

los]

OCHOBBI XUMMHU
BSOKYLUMX BELIECTB.
Cunukarubie
CTPOUTEIbHbBIE
Marepuaibi

Obre PU3MKO-XMMUUYECKHE CBOKHCTBA
BSDKYLUMX BELUECTB M MX KIACCH(PUKALMA.
BosaylwHble BsSHKyIME BewecTsa.
['nppassivyeckue Bsxryiue seutecTna.
Kopposust Oerona u MeToab 3alumThi OT
KOPPO3un. PUIMKO-XHMHUECKHE OCHOBLI
CTEIIIO0OPAZHOIO COCTOS NS,
Cuaukarioe crexno. Curaiibi.,
HpuposHoe cusninkaTHoe Chipbe.
Kepamuueckue marepuasini.
Knaccuumrkauus u crniocodnl nosyucHms.
Kepamutieckne marepnasibl. Orueynoprbie
marepraibl. GOumMe PU3HKO-XUMKUUECKHE
CBOMCTBA BIUCYELLUMN BEUICCTB U UX
kiaccnuratms. Bosuymbie Bsokyiue
BCLUECTBA. BO3/yuiHas n3BeCTs.
I'uncopble BIKYLIMC BEty

Boicokom QJICKYJIAPH
bIC COCAMHCHUA B
CTPOUTECIHBLCTBE

OCHOBHBIC TOHSTHS XHMKK
BbICOKOMONEKYJISIPHBLIX COE/IMHEHMIA.
Crpyxrypa u cBoicTBa nosinmMepon. Bub
NOJIMMEPOB, TIPHMECHACMBIX B
CTPOUTENLCTRE. OCHOBHBIC NOHSITHS
XHMUM BLICOKOMOJICKYIISIPHBIX
coenunennii. Knaccnpuxaums, crpykrypa
u caokcrea nonumepos. Criocobbi
NoJIyueHust noMmepor. Jlecrpykuus
MOJIMMEPOB, CC OCHOBHBIC BU/LbI.
[nacrmaccent. Buant nonumepoe,
NMPUMEHSEMBIX B CTPOMTCILCTBRE.
Hosumvepnbie 1o0asku B OeTOHBI.

UTOTI'O

Bropan rpynna
nepuojia
arrecrauuu (3auer)

16

[S]

16

Hroro

32 10 | 32 52

3.2. ”l)aK'l'H‘leCKHC B CEMMWHAPCKUMC 3AMSTHN 8 WX COACPMAHMEC

Tabnuua 3.2 Tembl npakTHHecKuX sansTuii

Haumenosanue

KoaunuectBo uacos no popmam
o0yueHus

Kowr. pad Cam. pad




Ne /i pasaena Tema v coneprranme NPakTUUCCKOro E ;E
JIMCUMIITHH b} BAHS TS 5 =
(MO-j1yJ1s1) g s g =
= 4 T = b2 ic]
2l 2| 5| | & z
5| 3|8 |8 | 2% 3
1 2 3 4 5 6 7 8 9
lepBasg rpynna ounas Gopma (1 cemecrp), 320uua9
nepuoia hopma (1 cemecrp)
ATTeCTANMM
(OK3amen)
1| OcnoBHble MOHSTHS |OCHOBHBIC 3aKOHBI W HOHSTHS 2 2 3
M 3aKOHbI XUMHKH. xumMunKutacebi HEOPraHMUYCeCKMX
DKBUBAJIEHT. coe/iHeHni, HomeHarypa. Crencib
OKUCHICHHSI.
OKHMCTH-TENLHO-BOCCTAHOBUTEIILUbIE
peakumnmn. Mongpuas macca. Konmuecrso
BELIECTRA.
2| OcHoBHble MOHATUS | DKBUBANCHTDOPMYJIbHAS CAMHMLIA. 2 2 3
1 3aKOHbI XUMUU. DKBUBAJICHT DIIEMEHTA B COC/AMHEHMWU,
DKBHBAJICHT. IKBUBAJICHTHI COCMHCHNI PA3IUUHBIX
KJ1acCOB. YHCIO IKBUBAICHTHOCTH.
Qupejesie e Yncia HKBUBAICHTHOCTH
COCAMHEHMS, YHACTBYIOUETO B OOMEHHOM
H OKHCIIHTENILHO-BOCCTANOBUTELHOM
peakimu. KonuuecTso BeuecTna
IKBHBANEHTOB. AJJIHTUBHOCTE MOJISIPHOMN
Macchbl IKBUBajeHTOB. Pacuersl rno 3akony
DKBUBANICHTOR.
3| Xumuueckas Tepmouamuiccrme 2 2 3
TEPMOAHHAMMKA pacyeTblOnpeeNeHne TenioBbIX
apdexror peaktiu. Pacuernbi sHTaNbNKI
00paszoBaHMS BELUICCTE IPU WIBECTHOM
reroBom sQderre peaxumuu. Pacuer
M3MCHEHUS DHTPOIMK B XOJIC Peakumu U
npu (azsoBbIX MPECBPALICHUSIX.
OnpejiesieHne HanpaBieHHOCTH
XHMUUCCKUX IPOLECCCOB U BEPOSTHOCTH
NPOTEKAHUS XMMUUYECKOK peaKkiiu B
3ABUCHMMOCTH OT TEMNEPATYPbl.
41 Xumuueckas Xumuucckas KHHETHKA 2 2 3
KMHETHKA. papnosecuel Ipimenenue sakona
Xumuueckoe AEUCTBYIOLIMX MAce JUtst pacueta
paBHOBCCHE. CKOPOCTEH XHMUHECKMX peakiumi,

TEKYIUNX KOHUEGHTPAUK PearcHTos v
npoayKros. Pacuernst no npasuiy
Banr-Todda. Bakon achcryiommux Mace
IS FOMOPEHHbBIX W I€TEPOTreHHbIX
PEAKLMIA JYJ1s1 COCTOSHUS PABHOBECHSI.
Tpumencrue npunpuna Je-llarense s
OFPCACHCHNA CMCLICHHS PaBHOBCCHS (1PH
M3MEHCHWW yelioBuil npouecca. Pacuer

paBHo




5 |PacTBopsi Kouuewnrpaigpn. Pacuers peakumu 2 2 3
cpeabl.Pacuersl paznntHbix cnocodbos
BbIPAKECHMS KOHLICHTPALMK PACTBOPOB.
CocraprieHue ypaBHeHUN peakifnii
JUCCOMNALMY COCIMHCHUI PABMLHDIX
KJIACCOB W YPABHEHUN peakiuii rujpoiivsa
codieit. Jluccoumanuns cuibHbIX 1 Ciladbix
anexrposinTos. Pacuerst senuuunun pH B
pPacTBOPax KUCIOT U OCHOBAHKWH.
6 | DnexTpoxuMnuecKkme | DNEKTPOXUMHUIECKUE 2 2 3
MpoLEcehb NPOLECChIDNEKTPO/IHBIN HOTSHUMAN
MOHHO-METAIMUECKHX ¥ Ta30BbLIX
NeKTpojios. Ypasnerne Heprcra. Pacuer
DAC raibBaiHyeCKUX MIEMEHTOB.
CocrapyieHue rajbBaHMuccKux
ME-MEHTOB W IJNEKTPOJIHBIX NPOLIECCOB.
7|9nekrpoxumuucckue {Kopposus MeramosOnpeaenenne 2 2 2
NPpOoLECCHI BO3MOIKHOCTH TIPOTEKAHUS KOPPO3IUM
MeTala B 3aJalibix yenopusx. Crnocolo
3AUIMTBE METAIOB OT KOPPO3HH.
UTOoro 14 14 20
IlepBas rpymna
nepHoaa
arrecTauuu
(3K3amen)
Bropas rpynna ounas gopma (2 cemectp), 3204uuasn
nepuoaa hopma (2 cemecrp)
arrecralun (3a4er)
1 Xumus Boabt AlecTrOCTb BOAL M METO/ILI €¢ 2 2 4
yerpanenus ZKecTkoeTh Bo bl MeTo bl
YMATUEHHUS BOJIRL. Pacuetbl :eCTKOCTH
BO/ibi, MACChl PACTBOPCHHLIX COJIEH B
sojde. Pacuerst mace pearentos,
HEOOXOJIMMbBIX JUIsl YMSATUCHUS BObI.
Kosnokeuym 1o reme «Kectkocts Bodb! 1
METO/bI €€ YCTPAHCHUAY.
2| Ancnieperbie Onpenenetue noporos Koaryisumuu 2 2 3
CUCTEMDbI rrapooOHbIX 300eH. uncnepennie
cucremsl. Kiacenpuranus, meroib
nojyuenus u coicrea. CTpOCHME YacTHLL
AuenepcHoit Gaspt ruipododubik soneit.
Cocrapnenune GpopmMyst MULEIT
ruAPOPOOHLIX 20ieH. YeToRunBoCTh 1
KOAryJisins KOJIOWHBIX CHCTEM.
3| ducnepchbie Onpenenerune nNoOporop KoaryJisumm 2 2 3
CHUCTEMDbI ruapodolHbix 30iei.Onpenenenme

NOpoOroB Koaryasinu ruapodoOHbIX
souiel. Kosuiokeuym 1o teme
«/Iucrnepenbie cucTembiy.

10



410CcHOBBI XMMUK XUMUSE BIOKYHIMX 2 2 4
BSDKYLUMX BELUECTB.  [MaTeprasion. Bo3AyIIHbIC BOIKYIME
Cunukarubie marepuasibl. Cbipbe, NOMYUCHUC |
CTPOMTEIIbHbIE TBEPJICHUE BO3LYILIHON W3BCCTH,
mMarephasbl FHNCOBBIX M MATHC3HAILHBIN BOKY HIMX.
Peinenue zanav. 'napasinueckue
pKYIMEe MaTepuralinl. Chipbe, nojydeHue
W TBEPACHHE MTHHO3EMHUCTOTO U
MOPTHAHUCMEHTOR, FUAPABIHUCCKOM
uspecTr. Pewenne 3anaq. Koioksuym no
TeME « XUMMS BSOKYLMX MATCPHATIOBY.
UTOIo g 8 14
Bropas rpynna
nepuo/ia
aTrrecranum (3auer)
Hrore 22 22 34
3.3. JlaGoparopHbiii NPAKTHKYM H €1'0 COACPKANMNE
Tabnuua 3.3 Tembr naboparopuibix pabor
Kosnmuectso uacoe no gopmam
o0yueHusl
Hanmenoranue Kowr. pad Cam. pabd
No 1i/in pazjena Tema u coﬂcpn(agne JaboparopHoi g CE
JMCLMITIHHBI padoThi T T
o = o =
(MO-1yist) « S S - S S
< " = < ' =
o Q ) o Qo ™
1 2 3 4 5 6 7 8 9
Ilepsas rpymnma ounas popma (1 cemecrp), 3a0uuas
nepUoLa Popma (1 cemecrp)
arTecTauKm
(Ox3amen)
11 OcHopubie nousTus {Onpeaenenne couepxranms 2 2 2 3
1 3aKOHbI XUMHHU. KPUCTAIM3ALMOHHON BOMLI B
OKBUBAJICHT. Kpuctajioruapare kapdouara
Harpus.OCBOCHUE TIPUEMA B3BCILIMBAHNS,
METO/la KHCIIOTHO-OCHOBHOIO THTPOBAHHS.
Pacuersl ¢ MCNONL30BAHNEM 33KOHA
IKBHBANCHTOB.
2| Ocnosublie nousTus |OnipeesieHne MOASPHON Macehi 2 2 2 3
M 3aKOHbI XMMHHM. IKBHBAJICHTOB MPOCTOTO BEUICCTRA.
DKBUBAJICHT. DKCHCPUMEHTANILHOC ONPC/CTCHUE
MOJISPHON MACChl YKBUBAJICHTOR
AIMOMMHMS METO-JIOM BbITCCHCHMS
BOAOPOJA M3 KNCHOTHI. [ IpumMenenne
3aKOHA DKBUBAJICHTOR B pacuerax.
3| Xumuueckas OrnipeaencHue MTaIbLITHE PacTBOPEHUS 2 2 3
TEPMOAMHAMUKA CONMDKCHEPUMCHTANLHOC ONPE/ICNCHUE
DHTAILIWK PACTBOPCHUS COJIN METOOM
KaJIOPHMETPUH. 3aKPEIICHUE NHOHITUS
IHTANBLIMH.
41 Xumuueckas OnpeneseHue 3aBUCUMOCTH CKOPOCTH 2 2 2 3
KMHETHKa XMMWYECKOR peakiiy OT KOHLCHTPaLMH
peareHTOR. JKCHEePUMEHTAIILHOE
OMpPeENICHHUE 3aBUCHMOCTH
OTHOCUTENLHON CKOPOCTH XUMUUCCKON
PLAKLMK OT KOHUCHTPALMN PEarcitoB.




5 | Xumuueckast OnpeesieHUe 3aBUCHMOCTH CKOPOCTH 2 2 2 3
KHHETHKA peaKLmm oT
TEMIICPATY Pbl IKCIIEPUMEHTANLHOEC
OMpeIeNIeHHE 3aBUCHMOCTH CKOPOCTH
peakumnn o1 Temneparypet. Hpumenere
npasuna Bawr-I'ogda nns pacuera
CKOPOCTH PEAKLIMH B 3aBUCUMOCTH OT
TeMIepaTypbl.
6 | Xumuteckoe CmeueHne XUMUIeCeKoro 2 2 3
paBHOBECHE PaBHOBECHS DKCIEPUMEHTANTLHOC
CMCIICHME XMMHUCCKOTO PABHOBECHS NPH
M3MEHEHUU PABHOBEC-HbIX KOHUCHTPALMI
peareHTos u npoayiros. Hpumenenue
npuuumna Jle-Ularense juis onpenenenus
HATIPaBJICHMS CMELUCHMS XUMUUCCKOTO
PaBHOBECHSI.
7{PacTBOpbi. Hpurorornerive 2 2 2
pacreopos.lIpurorosienne pacreopa
3a]aHHON KOHLEHTPALMK U3
KOHLUEHTPUPOBAHHOTO pacTeopa.
Onpejenenmne KOHUEHTPALMK KPENKOFO
pacTBopa ¢ NoOMOUIbIO apeomeTpa.
Pazbasnienue pacreopor.
8 [PacTBopb!. OnpepenieHne MOJSIPHOI MACChI 2 2 2 3
IKBUBAJICHTOR CIIOMHOIO
setecTsa. OnpeseneHye MoIsSpHOR Maceol
JKBHBAJICHTOB HECHU3BECCTHOMW KUCNOTDI
METOJIOM THTpoRanus. Pacuct ¢
UCTIONB30BEHUEM 32KOHA YKBUBAJICHTOR.
9{PacTropbI. Onpejenerine pH pacTBopoB ¢ oMoLbio 2 2
uHamkaropos.Onpepenenne pH
PacTBOPOB KUCHOT U OCHOBAHKH €
MOMOLBIO PA3JIUUHBLIN MHAMKATOPOB.
Cpapne-Hue Moy UCHHBIX BEIKUMIT C
pacueTHbIMK.
10 [Dnexrpoxumuueckue |Kopposus merannos. Habmoaenue 2 2
NpoLECChl. MPOLECCOB KOPPO3HU METAILIOB B
3ABHCUMOCTH OT PABIMUHBIX YCIOBUH
HAXOMKACHM. AKTUBALIMS KOPPO3ZKK.
3alUMTHBIE METAJUIMUYCCKUE TOKPBLITHS.
CocrapiicHue KOPPOZHOHHBLIX INEMEHTOB M
DNEKTPOAHBIX TTPOLIECCOB.
UTOTIO 20 10 | 20 23
IlepBas rpynna
nepuosa
arrecranum
(>x3amen)
Bropas rpynna ounas popma (2 cemMectp), 3a0uuas
nepuosa dopma (2 cemecrp)
aTTeCTAnUuY (3349€T)
1|OcHOBBI XHMUH CHAMKATHLIE MOJYJTb JKHIKOTO 2 2 2 3
BSDKYLUMX BELWIECTB.  [CTEKAAMETOMOM KHCHOTHO-OCHOBHOIO
CunukarHpie TUTPOBAHUS ONPEACIOT CHIMKATHBLIN
CTPOUTENbHBIE MOJLYJTb dKMIKOTO CTeKIa.
Marepuanbl




XuMus BOJibl OripeieNIeHHe HWECTKOCTH BOILIMETo10M
TPUIOHOMETPUUECKOTO THTPOBAHUS
onpeacHeTest O0Has KECTKOCTD BO/IbI.
MeToaoM KHCAOTHO-0CHOBHOIO
TUTPOBAHUS onpejelsieres kapboHartas
IKECTKOCTD BOJLBI.

8]

o

(U8}

Hucnepcubie AsicopOuUMs YKCYCHON KMCAOTHI Ha
CUCTEMbI yraellposoaures onpejeiienue
ancopOLmMK YKCYCHOM KUCIOTBI HA
akTUBMpoBarHiom yrie. Onpenensercs
JIMHAMUYCCKAS EMKOCTD.

[§e]

9

(%)

OcHOBBI XMMMH Onpenenienye coepRatus OKCHI0B
BSDKYILMX BEUIECTB.  [KaJiblius U Maruus B mejeOnpeaensercs
Cunukarusic CYMMAapHOE COJEPIKatme KapooHaTOR
CTPOUTEINbHbIE Kajlbllsi M MarHus 8 Melic.

Marepuabl

Lo

[§]

[US]

HUTOTO

Bropas rpynna
nepuoaa
arrecranuu (3ayer)

Hroro

28

20

28

3.4. Kypcopoii mpoext (pabora) i ero XapaKrTepHCTuKa

He

NPEeAYCMOTPEHO.

3.5. “l‘l,ﬂﬂBM}ly‘dJle()C 3A/AHMC B N0 XaPAKTCPMCTHIKA

Tabnuna 3.5 Tembl MBAMBHLYANLUBIX 331214

No n/n

Tema nHAMBHYAILHOTO 3a1anis

Konuuecrso uvacor no opmam
obyuenus

Kowr. pad

Cam. pab

OYHH.-3a04YHada

2

| OYHasa

4 | OYH.-3a04Had

| 3a04Hag

| OYHag

~1| 3a04Has

a

[leppas rpymua nepuoja arrecraumn (DKIaMen) - OUHAs
(popma (1 cemectp), 3a0unan gpopma (1 cemecrp)

Muausuayansbruoe 3ananue "Xumuueckas TepMoMHaMUKA.
Xumuueckas kureruka"bojice noanoe noHuMaHmue 3aKoHos
XMUMUYECKON TEPMOANHAMMUKHN ¥ KMHETUKH, NMOJYUCHHE HABBIKOB
B PACUeTE TEMAOBLIX MPPHEKTOB, ONPEALICHUN HATIPABAEHHOCTH
XMMHUYECKHUX MPOLECCOR. aHANIM3e PCAKLMOHHON CnocobnocTy
BELLECTB, ONPEACICHUM CKOPOCTH PCAKLIMK, PACUETE KOHCTAHTHI
PABHOBECHS, PABHOBECHRLIX KOHIICHTPALME pearcHTon 1
MPOLYKTOB.

UTOro
Ileppas rpynna nepuoga arrecraunn (IK3amen)

Bropas rpynna nepuoaa arrectaunn (3auer) - ounas popma
(2 cemectp), 3a0unas popma (2 cemectp)

Xumua BHOKYUIMX MaTepranos.Peuicnie npakTuueckux
pacueTHLIX 3a/1au 1o TeMe "BSHKYUiHe peuiectna’.

6

12

UTOTO
Bropas rpynna mepnojsa arrecraums (3auer)

6

Hroro

13

26




4. BHIABJAEHME PE3YIBTATOB OCBOEHUS JMCUMITJIMHbLL

4.1. Tacnopr pouna onenouunix epeacts (POC) no aAucuunimie
Tabnuua 4.1 - Iacnopr donaa ouenounbix cpeacre (GOC) no aucuunmme

Ne Haumenopanue s o .
I'exuonorus Bua arrecraymuu Buibl 3anstuii | QopMUPYEMbIX
n/n | OUEHOUYHOI'O CpeicTBA v .
KOMMETeHUMH
1 2 3 4 5 6
1 |Dk3aMeHanroHHbIC Tpanuumonnas [pomeyrounas 3aser, Dizamen  [OIK-1.1.,
ounernl i obpazoBarenbHas arrecTanms OITK-1.3.
TEXHOJOrUs
2 |KourponbHas paGora | Tpaauuuonnas Texymuit konrpons  |Kourposbhas, OIlK-1.1.,
oOpazoparenbHas CPC OIlK-1.3.,
TEXHOJIOTUS OIK-1.2.
3 |Konnokeuym Tpaanunonnas Texywui konrpons  {Hpakruueckue  jOIK-1.1.,
oOpazorarenbHast OllK-1.3
TEXHOJIOT s
4 |Hownan, coobuienue | Tpaauumonuas Texyumii konrposs  [Jlexkuyuu OIK-1.1.,
obOpazoparcibhas OIK-1.3.
TEXHONOTUs
5 [loprdonno Undopmanmonno-ko | Tekyunit konrpoas  [JlaGoparopusie  |OTK-1.1.,
MMYHHKALUOHHAS! OIlK-1.3.
obpazosareibHas
TEXHOJIOT s
6 |Tpenaxep Mudopmatimonno-xo | Texyiumii kowrpons  |[CPC OIK-1.1.,
MMYHUKALHOHHAS) OIlK-1.2.,
o0Opazoparennas OITK-1.3.
TEXHOJIOT S
7 |Tecr Uudopmainoiitio-ko | Texyuwmii koutposin  {CPC OIlK-1.1.,
MMYHHKALMOHIIAS OlK-1.2.,
obpasosarenbuas OIK-1.3.
TEXHOJOI U3l
8 [PasHoypoBHeBbIC Tpaauuunonnas Texywwii kourpon,  |CPC OHK-1.1.,
3aJlaum ¥ 3ajiaHms oOpazoparesbHas OlK-1.2.,
TEXHOJIONUS] OIlK-1.3.

4.2 Bonpocn! k dx3ameny (3a9ery)

[fepsas rpynna nepnoja avrectannn (Oxsamesn) - ounas popma (I cemecrp), 3aounas popma (1 cemectp)
1. ®opmyibrbie eunuubt BewectTsa. Kojmueerso seniecrsa. Monsphas Macca setectsa. MonspHblit 00bem
raszo00pasHoOro BELIECTBA.

2. DKBMBANICHT BEUICCTBA. JKBUBAJICHTHOE YHCIIO. DKBUBAICHT BEILECTRA. DKBUBAICHTHOE Yncho. KoimuecTro
BELECTBA IKBUBACHTOB. Monspras macca Hksusaientos.. Mossipbiii 00beM 9KBUBANEHTOB ra3000pa3HOro
BELLECTBA.

3. [lpeameTr XuMuuecko# TepMOMHaAMMKK

. Tepmoaunamuueckas cucrema. Oxpyxatontas cpea. Bujibi cHCTem (M301MPOBAHHBIC, 3aKPbITHIE, OTKPBITHIE).

W o

. Cocrosanue cucremnl. TepmoanHaMuUecKue napaMmerph
. Tepmopunamuueckue npoueccest (p=const, V= const, T= const, p,T= const, V.T= const).
. DYHKUMH COCTOSHMSE CHCTEMbI, (DYHKIMH [ipotiecca

o =BERS I e

. Buyrpennss aneprus

9. Tennora v paboTa.

10. ITepBbiit 3aKOH TCPMOIHHAM KU,

1. TlepBblit 3aKOH TEPMOAMHAMUKH JUJISl PAAMHHBIN HPOLNECCOB. DHTANLIUS CUCTEMBbI.
12. TermoBoi adpdexr peakuun. 3axon Iecca.

13. CTEII’I}J,&IPTHE]H DHTAJLITHS 06]311'50[3?[1”151 XUMHHMCCKOTIO COCAMHCH M.



14. BTopo#i 3aKkoH TepMOIMHaMHKH
15. .DuTponus.
16. M3meHeHust SHTPONKM B M30JIMPOBAHHON M 3aKPLITON CUCTEMAaX
17. Ypasuenue bosbumana.
18. Tperwuii 3akon Tepmonamuku. CrangaprHas SHTPONUS.
19. M3meHeHue sHTPONUM B XUMHYECKON PeaKkiiii.
20. Oueprusa 'ub6ca. DuTanbnuiitbiit 1 YHTPOIMANBIH PaKTOpPLI.
I. .Oneprus I'nb6ca Kak KpUTepHili HAUPABICHHOCTH XHMHUUECKHX MPOLIECCOB.
22. Bausanue Temrepatypbl Ha HANPABICHUE CaAMOTIPOM3BOJILHOFO NpOLIecca
23. Pacder aHTponumn (pazoBoro nepexojia
24. Tlpoctbie u cnoskHbie peakuun. Mexanuim XMMUUecKoi peakumu.
25. CKOpOCTL XUMUUECKON peakiyi
26. 3meHeHre KOHLEHTPALIMI PEareHTOR 1 NPOJLYKTOB B XOAE PEAKLIMH.
27. @akTopbl, BIMSIOLME HA CKOPOCTL PCAKIIHM.
28. 3aBMCMMOCTL CKOPOCTH PEAKLIMK OT HPUPO/IbI PEArHPYIOLIMX BELICCTE.
29. Tlopsapox n monekynsprocts peakuunu. [lpuumnnl necosnaneHus.
30. FOMOreHHbIE 1 reTepOreHHbIC PeakLmm.
31. 3aKoH BEHCTBYIOMIMX MACC 115 &) FOMOFCHHBIX Peakiinii; §) reTeporeHbix peakiumii.
32. 3aBMCHMOCTH CKOPOCTH peakiii o1 Temnepatypst. [pasuno Banr-I'oda. Ypasuenne Appenuyca.
33. DHeprus aktuBauun. M3menenune smepruu no KoopamunatTe peakumm.
34. 3aBHCHMOCTH CKOPOCTH peakiuum ot temneparypb. Hpasuno Banr-Fodda. Vpasuenue Appennyca.
35. Cnocobbl BblpaskeH st KOHICHTPaLK PpacTBOPOB
36. [Nepepacuer KOHUEHTpALHIA.
37. lkana pH. Mounoe npoussencHme Boibi.
38. Pacuer peakumu cpeiibl pacTBOPOB KMCIIOT 1 OCHOBAHUH,
39. Jlnccormaliys 2eKTpONIHTOR.
40. Crenenn succoumatimy. Koucranra juccounanunu.
41. 3akou paszdarnenus Ocrpanibia.
42. KojuturaTupHbie CBOHCTRBA PACTBOPOB HEINEKTPOSIHTOB.
43. Tlonwxenre naBlieHus napa pacTBOpUTEIs Hajl pacTBopom. 3akon PayJis.
44. TlopblieHHE TEMIEPaTypbl KMICHUs PacTBopa.
45. TlonwKkeHHe TeMIiepaTypbl 3amMep3atns pacrsopa.
46. Ocmoc. Ocuotnueckoe papiaenne. 3akon Banr-'ogda.
47. Konvratusibie CBOHCTBA PACTBOPOB WICKTPONHTOR. M30TOHMUCCKHIT KOYD(ULIMEHT.
48. DNEKTPOXUMUUECKUE CHCTEMbI W HIPOLECCI.
49. Honnomerasinnueckunii naekrpo. JADC.
50. 3HaK W BENHUMHA NOTEHIMANA MIEKTPOA.
51. Bopopoaubiii anekrpo/i. YpaeHerus pasHosecust. Pacuer norenipana.
52. CTanaapTHBIA NOTEHUMAN MCTAIMUECKOTO MIEKTPOaA
53. Paa nanpsokenui metannion
54. Ypasnenue Heprcera.
55. Kucnopoausiit astekrpos, ¥Ypassenus pasiosecus. Pacuer norenyuania.
56. lanbeanudeckuii anement. Cxema I, DuexTpojiibie peakimm.
57. CBA3b 2NCKTPUHECKOR H XUMUUCCKOH paboThi.
58. Dnexrpoasrkymas cuna. Pacuer 2J1C.
59. Dnement Janwonsg-Aixodu.
60. Xumuueckas KOpposusi.
61. DnexTpoxumuIecKas Kopposusi.
62. Karoaueie u anoansie npouecesl kopposuu. Cxema KI™D.
63. 3awura METAJLIOB OT KOPPO3HK (JICTHPOBAHNE METANIOB).
64. 3alunTa METAIOB OT KOPPO3HHM (3ACKTPOXKMHYCCKAs 3aIMTA - KATOAHAA, NPOTEKTOPHAs ).
65. 3aiumnTa METANNOB OT KOPPO3HH (MIMCHCHHUE CBORCTE KOPPO3HOHHOMN Cpe/ibi).
66. 3almMTa METAIOB OT KOPPO3KH (PALKOHANLHOE KOHCTPYHPOBAHUE WIICINI).



67. AKTHUBATOPbI KOPPO3HH.

68. OcBoeHne npuema B3BELUBAHUS, MCTOAA KMCIOTHO-OCHOBHOIO THTPOBAHMS. PacueTsl ¢ UCMONIb30BAHUEM
3aKOHA YKBUBAJICHTOB.

69. DKkcnepuMeHTaNbHOE OHPEACIICHUE MOJIPHON MACChi DIKBUBAJICHTOB AIOMUHUS METO-10M BbITECHEHUS
BOAOPOJA U3 KUCNOTHL. TIpuMeneHue 3aKoHa IKRUBAIICHTOR B pacuerax.

70. DKenepuMeHTaNbHOE ONPEIENCHUE IHTANILITMY PACTBOPEHHS CONIK METOOM KaJIOPUMETPHH. 3aKpenneHue
NOHATUS DHTAILITHH.

71. DKCNepUMEHTaNbLHOE ONPEICICHUE 3aBUCHMOCTH OTHOCHTENLHON CKOPOCTH XMMHUECKOH Peakumu OT
KOHLEHTPaLMH PeareHToB.

72. DKCNEpUMEHTALHOE ONPEICNIEHHNE 3ABUCHMOCTH CKOPOCTH PeakLiu OT Temreparypbl. [puMenenne npasuna
Banr-T'odda ans pacuera ckopocTu peakiiiu B 3aBHCUMOCTH OT TEMIIEPATYpPhbI.

73. DKCNEPUMEHTALHOE CMELICHME XMMHUECKOTO PABHOBECHS 1P W3MEHEHMHM PABHOBEC-HBIX KOHLEHTPALIMiL
peareHToR U npojaykToe. lpumenenne npunumnna Jle-1larenbe s onpeaeiieHus HanpasaeHms CMELLIEHHS
XMMHYECKOrO PaBHOBECHS!.

74. Knaccbl HeOpraHMUecKuX coe/inHennii, Homenkiarypa. Crenenb OKUC/ICHUS.
OKHCIN-TENLHO-BOCCTAHOBUTEbHBIE peakii. Mosspras macca. KoinuecTso BeliecTsa.

75. DopmyabHas eAMHALA. DKBUBAICHT HICMEHTA B COCAMHEHMM, YIKBUBAICHTBI COSJIMHEHUH PA3IMUHBIX KJIACCOB.
HYueno sksuBanenTHOCTH. OnpejieneHue Hueia HIKBUBAICHTHOCTH COC/IMHEHMA, YHACTBYIOIET0 B OOMEHHOM U
OKMCIUTENbHO-BOCCTAHOBUTENLHOM peaKiiyii. KOiMUeCTBO BEHIECTBA YIKBUBANCHTOB. AJUIMTHBHOCTL MOJISIPHOM
MacChl IKBUBACHTOB. Pacuersbl No 3aKOHY dKBUBAICHTOB.

76. Onpenenenne TIOBLIX YPPEKTOB peakiyu. Pacuers HHTALIKYA 00pa3OBaHMs BEIIECTS fIPU U3BECTHOM
TEMIOBOM 3(peKxTe peakinu. Pacuer u3MeHeHns YHTPOINM B XOAE PEakiun U npy (Pa3oBbIX MPEBPALUCHHUSX.
Onpenenenye HaNpaBiIeHHOCTH XUMHYECKUX HPOLUCCCOB U BEPOSTHOCTH NPOTEKAHUS XMMUUECKOM peakUnu B
3aBUCUMOCTH OT TEMIICPATYPbl.

77. Tlpumenenue 3aKona JISHCTBYIOIUMX MACC 418 PACUETA CKOPOCTEH XUMMUECKHX PEaKLIMid, TEKYLIMX
KOHLGHTpaLMi pearedTor u npoayktos. Pacuetsl no npasuny Banr-I'ogda. 3akon aeiicrsyrowmnx mace s
FOMOIEHHBIX M I'ETEPOTCHHbLIX PEAKLMIA i1t COCTORHKA pasHoBeeust. [Ipumenenne npunuuna Jle-Llarense s
ONpeIEsICHHsI CMCLICHHS PABHOBECHSA FIPH H3MCHEHKH YCIIOBHE nipouecca. Pacuer pasHo.

78. PacueTpl pasiinuHbiX cnoco0oB BHIPaKEHHs KOHUSHTPaUM# pacTeopos. CocTapieHie ypaBHenni peakLimii
JAMCCOLMALIMM COCIMHEHHH PAsIMUHLIN KIACCOB M YPABHCHUH peakiiuil rujiponusa coned. Jlnccoumarimst CHabHbIX
U cnabbiX 35eKTponuTOB. Pacuers Besimunnbl pH B pacTBOpax KUCIOT M OCHOBAHMIA.

79. DnexTpoHbIi MOTEHUMAT HOHHO-METAIMUCCKUX M ra30BbIX 21eKTpooB. Ypasnenne Heprera. Pacuer DJIC
ralibBaHUYECKUX 21eMeHTOB. COCTABICHUE FallbBAHMUYECCKUX MIC-MEHTOB W MIEKTPOAHDIX POLECCOB.

80. Onpesenenne BO3MOKHOCTH NPOTEKAHMS KOPPO3MY METAJLIA B 3a/1aliHbIX YeaoBUaX. Criocobbl 3auThl
METaJIJIOB OT KOPPO3KH.

81. Bosiee non+oe noHMMaHKE 3aKOHOB XMMUUCCKON TEPMOAMHAMUKN M KHHETHKH, MOJlyHCHHE HABBIKOB B PACUETe
TETIOBbIX APPEKTOB, ONpeiesieHi HaNPaBICHHOCTH XUMUUECKMX MPOLIECCOB, AHANIW3E PEAKLIMOHHOM
CNOCOOHOCTH BEWIECTB, ONPEAENEHMN CKOPOCTH PLAKIMM, PACUETE KOHCTAHTbI PABHOBECHS, PABHOBECHBIX
KOHUEHTPALMH pearcHToB U NPOYKTOB.

82. IlpuroTosiictine pacTBopa 3aaHioil KOHUCHTPALMH W3 KOHLEHTPUPOBAHHOIO pacTsopa. Onpenenetue
KOHUEHTPALMK KPETIKOro pacTBopa ¢ NOMOLILIO apeomerpa. Pazdasnerine pactsopoe.

83. DKCNEpUMEHTAILHOE ONPE/ASICHHE MOJISIPHON MACChl DKBUBAIICHTOB allIOMUHHMSE METO-0M BbITECHEHMS
BOJIOPO/IA U3 KMCJIOTI. [lpuMenenue 3akona HKBUBAICHTOB B pacueTax

84. Onipepenenne pH pacTBOPOB KMCIOT B OCHOBAHHKH ¢ TOMOLILIO PA3IUUHBIX MHAMKATOPOB. CpaBHe-HUe
MONYUEHHLIX BEJIMYMH C PACUCTHBLIMU.

85. HaGnioenmne npoueccos Koppos3ni METaIOR B 3aBUCUMOCTH OT Pa3JiMUHbIX YCIOBUH HAXOXKACHHUS.
AKTHBAUMS KOPPO3UM. 3aWTHBIC METANIMUCCKHEC IOKPLITHS. COCTaBACHHE KOPPOZHOHHBIX IEMEHTOB 1
DNIEKTPOAHBIX 1TPOLICCCOB.

86. Uncno sKBUBaNCHTHOCTH.

87. TIpuMEHEHNE OCHOBHBIX 3aKOHOB XHMUH B KOJIMUCCTBEHHBIX PACUETAX MO YPABHEHUAM PEaKilvii.

88. [pumenenue 3aKoHa HIKBUBAICHTOB B TEPMOXHMMHUUYECKHX PacCHETaX.

89. Paccuetbl ckopocteit peakiuin 1 onpeaeiicnie Gakropos BIMAIOUKMX HA CKOPOCTH U CMELICHHE XHMHUECKOTO
PaBHOBECHSI.

90. PaccueTsl KOHUEHTpALMIA PACTBOPOR.
91. DnekTpoXMMHUECKHE PacueThbl HO YPABHEHUAM PEaKiIMii.
92. DNEeKTPOXUMHUECKHE PACHEThl FIO YPABHCHUIM PEaKIUii.
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93. [lpumeHeHye OCHOBHBIX 3aKOHOB XUMUM B KOJIMUCCTBEHHBIX PACUETAX 110 YPABHEHUSIM PEaKLHii.

94. TlpumeHenue 3aKOHOB TCPMOJMHAMUKH B TCPMOXHMHUECKHX PaccueTax.

95. Paccuernbl ckopocTeit peakimu i onpejencine GpakTopos BIAMSIONIMX HAa CKOPOCTb H CMELLEHUE XUMHUYECKOIrO
pPaBHOBECHUS.

Bropasi rpynna nepuoja arvecvanni (3auer) - ounasi gopma (2 cemectp), saounas popma (2 ceMecTp)
1. Buabl xxectkocty BOAbL. EAMHMIGE W3MEPEHMs IKECTKOCTH.

2. Knaccuukaums npuposHbIx BO/L HO BEMUHHE XKECTKOCTH M 10 MUHEPATH3ALIHHN.

3. Onpepenenne KapOOHATHON WKECTKOCTH BOJIbI.

4. Meroabi ycrpatenus KapOoHaTHON IKECTKOCTH: ) TCPMUUCCKUIT METOL YMSTUEHUS BObI; §)
COJOBO-M3BECTKOBbIN METO/L; B) H3BCCTKOBBI METO/; 1) hocaThbiii meTon.

5. PacueTnbl aECTKOCTH BOJIbI M MACChl PEAreHTOR, HEOOXOJAMMbBIX 1S YMATUCHHUS BOJIbI.

6. Meroa nonHoro obmena. Knaccupurkaius nonntos.

7. Jucnepetble cucrembl. Knacenukatins AUCHEPCHBIX CHCTEM MO Pa3MEPy HacTHL AUCIIEPCHOR

dazbr. Iucnepenas daza. Jucneperonnas cpeja.

8. Kuaccuuikaiimst AMCHIEPCHBLIX CHCTEM 10 ArPeraTHOMY COCTOSHIIO AMCNEPCHON (asbl  AMCHEPCHOHHOI
cpenbl.

9. Knaccudpukaumns KOMIOWAHDIX CHCTEM 110 CTENECHH B3aUMOACHCTBHS JINCTIEPCHOM (hasbl C MCIIEPCHOHHOIN
cpenoht (mmodunbHbie ¥ AROPOOHBIC KOMIOM/HBIC PACTBOPLI).

10. Kinaccudukauus KOMUIOMIHBIX CUCTEM T10 CTENCHH B3aUMOJCHCTBUS HacThIL aucnepeHon Gazsl Mexcty coboii.
["enu v 300m.

11. MeTo/ibl NOSyHeHUs! INCIIEPCHBIN CHCTEM.

12. OnTnyeckue cBOMCTBA AUCTICPCHBIX CHCTEM.

13. [MosepxHOCTHAsH YHEPrus, HOBEPXHOCTHOEC HATSHKEHUE.

14. Ancopbums. IAB. Ipumenenne NHAB B crpouTtesibepe.

I5. Kosownansie pactBopsi. CTPOCHUE KOIUTOMIHBIX HacTHIL THAPODOOHBIX 301eit.
16. YeToRuMBOCTE M KOATYSLMA KOMIOWIHBIN cucTem. Buast yeroiunsocty. pasuno Llynpue-T apau.
17. DakTopbi, BAMAIOIUNE HA YCTOHUMBOCTL W KOATYJIRIO KOMIOWAHBIX PACTBOPOB.
18. OBuire Pr3nko-XuMHUCCKHE CBOHCTBA BSMKYILMX BEUIECTB M MX KilacCupUKaLms.
19. Bozaywnbie Biokyime seuecrsa. Bosymnas u3sectn.
20. uncoBbie BHKYUIME BELICCTRA.
21. MarnesnaibHblii eMenT.
22. CUNMKaTHOE CTEKJIO.
3. Kugxoe crewio.
4. Curaniipi.
25. @apdop, asc, 00KUTOBbIC KEPAMHYECKHE MaTEPHalIbi.
26. INopraanauement. Coipbe, HOMYUCHUE, TBEPACHHME, TIPUMEHEHHE.
27. Fnunozemuctblii uement. Coipbe, NOayUCHHE, TBEPICHHUE, PUMEHEHHE.
28. 'mppasnnueckas wipectsb. [yunonanossie jobasku.
29. Kopposus 6eTona. MeToabl 3aiunThi OT KOPPO3IHM.
30. Knaccudpuranms, CrpykTypa v CBOHCTBA HOIMMEPOB.
31. dusnueckme cBOUCTBA HOIMMEPOB.
32. JlecTpyKumst MOJUMCPOB, €€ OCHOBHbLIC BHJIbL.
33. Iuractmaccn.

4. Bulibl NOAUMEPOB, HPUMCHACMbIX B CTPOUTCHABLCTBE.
35. Honumephbie podagku B OCTOHDI.

6. OnpesiesieHre CHITMKATHOTO MOLYJIS AHIAKOTO CTCKIA.
37. OnpeaeneHue 00ien KECTKOCTH BO bl
38. Onpenesicne KapdOHATHON KECTKOCTH BO/1bi.
39. Onpenenchue ancopdumm YKCYCHOM KHCIHOTH Ha aKTHBUPOBAHHOM YIUie.
40. Onpenenenue CyMMapHoOro copepikanust KapboHaTOB KANbLMS U MArHUS B MESIC.
41. Pacuernl 3KECTKOCTH BO/bI, MACCHI PACTBOPCHIBIX CONEH B BOJIC.
42. PacueTbl Macce peareHToB, HEOOXOMMMBIX JUIs YMAIIEHUS BOIbI.

43. Crpoenue uactuiy aucnepctoi dazbi ruapodhobubii soneii. Cocrapienue Gopmysi MUuen ruAPOPGOOHbBIX
30M1€H.



44. YeToRYMBOCTD M KOArYJISiUMs KOIIOUHBIX CUCTEM.

45. Onpenenerue noporos KOAryisiitnu ruapodGosHbIX 300eH.

46. Peluerye 3a1a4:paccuersl 110 YPABHCHUSAM HIOJYUCHMS W TBEPACHUS BHKYLLHUX MaTEpPHAIOB.

47. Bo3tylibie BSIKYILHE MATCPHAlIbI.

48. Coblpbe, NoNlyuEeHHE U TBEPACHUE BO3AYLIHON W3BCCTH, FUIICOBLIX M MATHE3MATLHBIX BSMKYLULMX.

49. T'napaBiavuecKue BSOKYUIME MaATepHabl.

50. Cripbe, nosyHeHne U TBEPACHUE TIIMHOZEMUCTOrO U NOPTAAHIEMENTOR, FMAPABIMYECKON U3BECTH.
51. Coipbe, nostyueHue u TBEPACHUE MIMHO3EMUCTOIO U NOPTAAHJLUEMEHTOB, PMPABANYECKON U3BECTH.
52. PewieHue 3a1a4:paccyueThl 110 YPaBHCHUSM MOYUCHUS W TBEPJCHHS BKYLINX MATEPHATIOR.

53. Cpipbe, MoSyHEHNE U TBEPACHHUE MITHHOZEMUCTOrO U IIOPTIAHALEMEHTOB, MMAPABINYECKON H3BECTH.
54. OnpeaencHue KauecTBa BOJIbl MO OCHOBHBIM MOKA3ATENSAM.

55. Knaccuukauma qucnepeHsix CHCTEM (CTPOMTEIbHBIC MATEPHAbI ).

56. BbiOOp CTPOMTENBHBIX MATEPHANIOR B COOTBCTCTBHH ¢ XHMHUECKUM COCTABOM (CBOMCTBAMHE).

57. Boibop cTpouTesibHbIX MATEPUATIOB B COOTBETCTBHM ¢ XUMHUUCCKHM COCTABOM (CBOMCTBAMN).

58. Custukarubie Marepuasibi. BoiGop cTpouTelibHbIX MATCPHANIOB B COOTBETCTBUM C XUMHUECKUM COCTABOM
(cBoMcTBaMM).

59. OnpeaeneHne OCHOBHBIX MOKA3ATCIICH KauecTBa BObI.

60. BbIGOp CTPOUTENLHBIX MATEPHUAIIOB B COOTBETCTBUH C XMMUUECKNM cOCTaBoOM (croiicTsamu). ucnepcHocTs
Marepuasion.

61. OcHoBHbIe TPeOOBAHMS K KAUECTBY BO/bI [PUMEHACMOR /ISl 3aTBOPEHHS MUHCPANLHLIX BSDKYLUMX.

62. BbIOOp CTPOMTENBHBIX MATCPUANIOB B COOTBETCTBUH C XMMHUUYECKMM COCTaBOM (CBOMCTBAMM). ALre3us.

63. BbIOOp CTPOUTENLHBIX MATEPUANIOB B COOTBETCTBHH C XMMUUECKMM COCTaBoM (cBolicTeamu). Fopowkn.

64. BbIOOp CTPOUTENBHBIX MATEPHAJIOB B COOTBETCTBUM C XUMMUECKMM COCTaBOM (cBolcTBamu). LiemenTbi.

65. BbIGOp CTPOMTE/ILHBIX MATEPHANIOB B COOTBETCTBUM ¢ XMMUUCCKHM cocTaBoM (caolictamu). Bosywibie,
FUAPABIMYECKHE MUHEPAIbHBIC BANCYLIHE,

4.3 TexHo/IOT M BLISIBJCHUS YPOBUS OCBOCHHH AMCUMILIMHDY

Texnonorus BoisiBiIcHUS YPOBHS OCBOCHHS AMCUWIUTAHBI TPUBOAMTCS B (OH/IE OLeHOuHbIX cpeacts (DPOC).



5. YYEBHO-METOAUUYECKOE ¥ MH®OPMAUMOHHOE OBECIIEYEHUE OCBOEHMUSI
AMCUMTBJINHBE (MOAY JI5)

S.1.  OcuoBHAst H JOHOJAHHTCALNAN JHTCPATYPaA
OcunoBnast mHTeparypa

1. Koposun, H. B. O6was xumus : yueGuuk s BY308B 110 TeXH. HanpasieHusam u cneu. / H. B. Koposu. - 10-¢
3., aon. - Mockea : Boicwas wkosnia, 2008. - 558 ¢. @ wi. - (IoGenmrens konkypea yueGumnkos). - Bubauorp.: c.
546. - ISBN 978-5-06-004403-4 : 616.00.

2. Cemenos, U.H.  Xumusa [Dniexrponnniit pecype] : yuebuui / M. H. Cemenos, U. J1. Tepdunosa. - Xumus ;
2019-06-21. - Cankr-Tlerepbypr : XUMMU3LIAT, 2016. - 656 ¢. - ISBN 978-5-9388-275-5.
(http://www.iprbookshop.ru/49800.html)

JononHuTe/iLHAS JUTEPATYPa

I. Tpece, LA Ocrosbl o0uieii xummk [ dneirponnblit pecype] : yuebnoe 1ocobue / M. A. Tpece. - OcHOBbI
obwei xumnn ; 2017-07-01. - Cankr-lerepOypr : XUMM3JIAT, 2014. - 352 ¢. - ISBN 978-5-93808-234-2.
(http://www.iprbookshop.ru/22542 htmi)

2. Bonbxuu, B. B, O6was xumus. M3bpanupic raassl : yue6. nocodue s BY30B N0 HANPABACHHIM MOATOT. U
criew. B 001 Texuukk v Texnonorun / B. B. Bosbxuu. - 2-¢ 3., nepepad. u pon. - Cankr-IerepGypr ; Mockaa ;
Kpachonap : Jlane, 2008. - 379 c. : wit. - (YueOuuku juis By308. Cricunanbhas jiureparypa). - ISBN
978-5-8114-0831-3 : 613.00.

3. XUMHS @ METOJL. YKA3aHUS 110 BLINOJHCHUIO KOHTPOIILHON pabotst Ne [ s nanpagnenus 271101.65
"CTPOUTENBCTBO YHUKANILHBIX 31K 1 cOOpyIKeHUi" 3a0unoit popmbl 06yuctus / Hosocu6. roc.
apxuTeKTyp.-crpout. yu-1, Kad. xumuu ; cocr.: A. M. Jlanunenko, M. JI. Kocunosa,C. B. Cbicoes. -
Hosocnbupcek : HIFACY (Cuberpun), 2013, - 28 ¢. : tabn. - 6.11.

4. Akumos, JLH. Xuwmust [Dniekrponnniii pecype] : yuebnoe nocotue / JI. M. Akumos, A. W. Tasnos. -
Canxr-TerepGypr : Canr-TlerepGyprexuii rocyiapersenublii apXuTekTypHo-cTpouTensHbil yuuepeurer, DBC
ACB, 2011. - 142 c. - ISBN 978-5-9227-0291-1. (htip://www.iprbookshop.ru/19054 html)

MCTO}J,!’I YECKHE YICH SR Btk

1. OCHOBHbIE MOHATHS K 3aKOHbI XHMUK © KOHTPOJILHbIC 3aaHust /Ui | Kypea no HanpasiCHMIO MOArOTOBKH
08.03.01 "Crpouresnbereo” Beex dopm obyuenus / M-go oOpazosanus v nayku PO, Hosocub. roc.
apxurektyp.-crpont. yu-1 (Cuberpun), Kad. xumuu ; coctr. M. JI. Kocunosa. - Hosocubupek : HFACY
(Cubcrpun), 2015. - 28 ¢. : rabn. - 6.1t

2. OKNCUTENbHO-BOCCTAHOBHTENIbHBIC PEAKIMH | MCTOL. yKa3aHust 1s | Kypea Beex cniewl. u opm oByueHus /
Hosocu6. roc. apxurexryp.-crpont. yi-v (Cubcrpun). Kad. xumunn ; coer. T. H. Yepemucnna. - HorocuGupek
HTACY (Cuberpun), 2011, - 12 ¢. - 6.1

3. Wepunesa, T. A. (npod. ; HFACY (Cuberpun), kad. Xumus).  Xumus 1 yueb. nocobue s noaror. K
rectuposanuio / T. A. Ilepunesa ; Hosocu®. roc. apxurexryp.-crpout. yu-1 (Cuberpun). - Hoocubupek :
HI'ACY (Cubcrpun), 2011, - 148 ¢. : 1abn. - bubnuorp.: ¢. 148. - ISBN 978-5-7795-0544-4 : 136.00.

4. Monnbie paproBecus | Dniektpoibiii pecype| : Meroauueckue yKasaus 1o BbilOIHEHHIO naboparopHoii
paboTu o Hanpassienusiv noaroroexu 08.03.01 "Crponresnserso™ (npodunu "BogocHabxkenue u
BosooTBeACHNE", "TIPOUBBOACTBO 1 HPUMEHEHHE CTPOUTEIBHBIN MATCPHAIOB, H3ACTHIM KOHCTPYKLMHA") U
20.03.02 "Tpuponoobycrpoiictso u Boonossiopaue” Beex Gopm obyuetms / M-eo obpasoanus u nayku PO,
Hoeocub. roc. apxurexryp.-crpout. yn-r (Cuberpun), Kad. xumuu : coer. H. A. Crapuesa. - Hosocubupek :
HI'ACY (Cubcrpun), 2016. - Dnexr

5. COophuk 3aaa4 ¥ ynpaxuenuii no xumun [dnekrponnsii pecype] : no uanpagnemiio noaroroski 08.03.01
"Crpounrenberso” Beex (popm 00ytctus / M-so obpazosanus u nayin PO, Hosocub. roc. apxurexryp.-cTpouT.
yu-1 (Cuberpun), Kad. xumunn ; coer. I'. T1. Anekceesa. - Hosocubupex : HI'ACY (Cuberpun), 2015. - DNEeKTPOH.
TEKCT. - 0.11.

6. Peakuuu B pacTBOpax deKTPONHTOR [ iekTponHbiii pecype] : Merot. yKasamus s | Kypea seex criett. v Gopu
0byuenus / Hosocub. roc. apxurektyp.-crpout. yu-r (Cubcerpun), Kad. xumun ; cocr. T. H. Uepemucuna. -
Hosocubupck : HFACY (Cuberpun), 2013. - Dnexrpoit. reker. - 6.11.



7. Coctap 1 cBoHcTBa PACTBOPOB | DACKTPOHHBINH pecype] | METOAMUECKHE YKa3aHKs 110 PELEHUIO 3a4ay Ans |
Kypca Beex Hanpagiaenui u opm obyuenus / Hosocub. roc. apxurekryp.-crpour. yu-1, Kad. xumun ; coct.: T.
M. Kpyrcekasn, O. A. Tonynuna. - Hosocubupek : HI'ACY(Cuberpun), 2014, - Dnekrpon. Tekcr. - 6.1,

8. Xumus : METOA. yKazaHusi 1o BbINOJIHCHHIO KOHTPOIILHOH paborsi Ne 2 s nanpasnenms 271101.65
"CTpouTenbETBO YHUKAIILHBIX 31aHKH 1 coopykennil” 3a0unoi popmbi 00yuenns / Hosocud. roc.
aApPXHUTEKTYP.-CTPOUT. yH-T, Kad. xumun ; cocr.: M. JL. Kocuosa, A. M. [lanunnenko,C. B. Cbicoes. -
Hoeocubupex : HUACY (CuGerpun), 2013, - 29 ¢. : taba. - 6.1

9. CocTas 1 CBOHCTBA PACTBOPOB : MCTOJIMHECKHE YKa3aHUs 110 PELICHHMIO 3a/1a4 Aisl | Kypea BCeX HarpasieHuit u
(popm 06yuenus / Hopocub. roc. apxurexryp.-crpour. yn-r, Kad. xumuu ; cocr.: T. M. Kpyrckas, O. A.
[Toayununa. - Hopocubupek : HIACY (Cuberpun), 2014, - 28 ¢. - 6.1,

10. Xumuueckas TepMOAMHAMUKA © MHJIMBMAL 3a0anus 10 aucuuiine "O6un xumus” ans |1 Kypca Bcex criell.
anes. popmbl 00yuenus / Hosocub. roc. apxurextyp.-crpout. yn-1 (Cubcrpun), Kad. xumum ; cocr.: T. M.
Kpytckas, C. B. Coicoes, B. A. Liecrakos. - Hosocubupek :HI'ACY (Cuberpun), 2007. - 44 ¢. - 6.1

', MHanBuayanshoe 3a1anue no XMMUE K METOMYCCKHME YKA3aHKS 110 ¢F0 BbITOJIHEHMIO © IS HANPABIEHMS
08.03.01 "Crpountenbero™ ouno-3a0tnoi Gpopmbt 00yuctmus / M-o oGpazosanus u nayku P® ; Hopocub. roc.
apxurexTyp.-ctpout. yn-T (Cuberpun), Kad. xumuu ; cocr. T. M. Kpyrekas. - Hopocubupek : HFTACY
(Cuberpun), 2015. - 40 ¢. : rabi. - 6.u.

12. COopHuK 3a1a4 M ynpaKHeHHIt N0 XUMKK : 110 Hanpassiennto noarotosku 08.03.01 "CrponTenncTso” Beex
(popm 0byuenus / M-o obpaszosanus u nayku P®, Hosoceud. roc. apxurexryp.-crpont. yu-1 (Cuberpun), Kad.
xumuu ; cocr. I'. 11 Anekceera. - HoBocubupek : HIACY (Cuberpun), 2015, - 72 ¢. : rabn. - 6.11.

13. Mnaueuayanshoe 3ajaHue 1o XUMUN M METOMHCCKHUE YKA3AHMS! 1O €0 BhINOIHEHHIO | DnekTponHbIi pecypc]
s s Hanpagienus 08.03.01 "Crpouresnerso” ouno-3a04noi hopmbr 00yuetns / M-o obpasosanus v Hayku PO
: Hoocu6. roc. apxurexryp.-crpout. yu-r (Cuberpun), Kad. xumunn ; coer. T. M. Kpyrckas. - Hopocubupcerk
HI'ACY (Cuberpun), 2015. - Druiekrpon. Teker. - 6.11.

14. Xumuueckoe pagHoBecHe [ DNCKTPOHHBIN Pecype] | METOAMUCCKHE YKA3AHHUS 110 BbITOAHEHUIO J1a6. paboThl
ans 1 kypea peex cnei. u popm odyuenns / M-so obpasopanus u Hayku P®, Hopocub. roc. apXUTeKTyp.-CTPOMT.
yu-1 (Cuberpun), Kad. xumun : coer.: AL M. Jamanenxo.H. B. bnarununa, M. J1. Kocunosa. - HopocuGupek :
HI'ACY (Cuberpun), 2009. - 1 snexrpos. o, auck {CD-R) @ tabi. - 6.1

I5. XvMHYEeCKOE PaBHOBECHE | MCTOL. YKA3aHUS 110 BBINOAHECHUIO Nad. paboTel juist | kypea Beex cnell. n hopm
obyuenusi / Hoocu®. roc. apxurexryp.-crpont. yh-1 (Cuberpun), Kad. xumuu ; cocr.: A. M. lanunenko, H. B.
baarunmna, M. J1. Kocunosa. - HosocuGupex : HEACY (CuGerpun), 2009, - 12 ¢. @ mit. - 6.1,

Hopmarupmas 10KyMeHTARM

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

Hepuogunueckue winanmus

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

5.2. HUcnonpzyempie 6asbl JannbiX B HHGOPMANHOHIHIE CHPABOUHBIC CHCTEMbI

Tabauua 5.1 Mcnonbsyemoe nporpammuoc obecrieueHue

Ne Haumenosanune Hoareepkienue - .
, Konuuectso simuensuii
n/n MH(OPMALIMOHHBIX PECYPCOB AULCH3MH
1 2 3 4
Office Project 2007 Professional AKT BLITIOTHEHHBIX PadoT o 500
15.08.2020r NoA7
2 |Windows XP Professional Ceprudumrar o1 20.08.2007 502

Ned2605370, Ceprudumcar ot
17.07.2008 Ned4290964.
Cepruduxar or 26.09.2008
Ned4607324

Tabnuua 5.2 Hcnosibsyenmbic 0a3bl JaHHBIX K HH(DOPMAIMOHHO-CIIPABOUHBIE CHCTEMD



Havumenosanue

Ionreepkienue

KosiuuecTso JIMueH3ui

n/n UH(DOPMALIMOHHBIX PECYPCOB JMLECH 31U
1 2 3 4
I |Hayuwnas snekrponnas Oulianorexa CsobojiHo pacnpoctpausemas b/, 1 000
AKT BBINIONHEHHBIX padoT oT
15.08.2020r NeA7, Jlorosop Ne
SI0-4731/2021 o1 17.03.2021
2 |IMOODLE - ITopran AucTanimontoro Ceobouno pacnpocrpansemasn b1, 1000
oOyuenuss HFACY (Cubcrpun) AKT BLINOJHEHHBIX paboT oT
15.08.2020r NoAT7
3 |Oduumansuwii caiir 'TTHTE Croboano pacnpoctpansiemasn b/, [ 000
AKT BBITIOJHEHHBIX padoT OT
15.08.2020r NeA7
4 [llpodeccuonanbHbie CripasoHHbie KOHTPAKT Ne 32-21-44 ot
cuctemsl "Texokenepr” yueb. 03.08.2021 (py6.)
5 |DnekTponHbIH Katanor OubiHoTeKky Horosop or 20.10.2016 Nol16816 . 500

HIFACY (Cuberpun)

AKT BBINOAHCHHBIN paboT o1
15.08.2020r NeA7

T'abauua 5.3 Mcnonpsyembie nirepHer-pecy

'PCH

Ne Haumenosanue y
n/n UHDOPMALIMOHHBIX PECYPCOB Gkt
1 ' 2 3
I |Undopmaumonno-cripasounsiii nopran  thttp://www.library.ru/
Library.ru
2 |DBC IPRbooks hitp://www.iprbookshop.ru/
3 |«HMi3Bectus py30B. CTPOUTEALETRON http://izvuzstr.sibstrin.ru/
4 |Caiit 0 xumun. CnpaBouHuK XHMHUKA. hitp://www.xumuk.ru/
PUBHKO-XUMUUECKHE BCIIMUMIILE
5 |DnekTpoHHbIH pecype yuebHoH http://window.edu.ru/

JmTepartypsi Munucrepersa
obpazopanusi PO

5.3. MeTO,[ll/l'l(fCK!/ic PCROMCHAABME HO OPFAMM AN VE3Y I SE J§INC LR NIV B bR

Tabnuua 5.4 Menonbsyembic 00paszoBateibiubic TeXHOMOTHN

No Haumenosanue . .
o TexHosorm Bun sausrnii Kparkas xapakrepucruka
1 2 3 4
1. [Ayauropusie norounbie U [Mudopmauponnsie nekipn,  [Ha nekumsax: nenonb3oBanue
TPYMIIOBbIE 3aHSITUS B NPaKTHUYCCKUE 3aHSITHS MYJRLTHMEIUIHHOTO NPE3CHTALMOHHOIO
CrIeLMaIM3HPOBAHHbIX 00CPY0BAHMS C ACMOHCTPALMEH
KJaccax BIICOPUILMOB, (poTOrpaduiil, KOMNBLIOTEPHBIX
npesentaumit, Ha npaktuueckux 3auatusax:
OCBOEHUE KOHKPETHBIX YMEHHHU U HABBIKOB 110
IPCUIOKEHHOMY HPENOAABATEICM alifrOPUTMY.
2. [Metoja npobneMHoro Ipobnemubie CamocToarenLHOE U3YUCHHE CTY JeHTaMy

HU3JI0KEHUS MaTEprana

JICKLIMM, TTPAKTUYCCKHC
SAHITHA

MaTepraNa JEKUHW ¢ HOCJSLYIOEeH
JMCKYCCHCH B ayutopuu. Opravvsaitis
yueOHOH paboTbl, HANPABIICHHAS HA peleHne
KOMIUICKCHOW yueOHO-1103HaBaTEILHOM 344K
Ha MPAKTUUCCKUX 3aHSITHSIX.




Hurepaxrusnas dgopma
NPOBEACHUS 3aHITHIA

Jlexkumsi-nuexycceus,
jgexuus-Oecena

Jlexums «obpatHoi cBs3muy, Npeanonararoas
00CYIACHHUE CIOPHBIX BOMPOCOB,
BO3ZHUKAIOLMX 1PY W3JI0KEHUH MaTepyaia B
ayJIHTOPUN.

Berpeun ¢ npeacrasurensmu npoQuiibHbIX
KOMI@HKH, HOCCHICHHUE CMNeUHaIU3UPOBAHHbBIX
BbICTABOK.

Hucranumonnoe odyucnue

Camocrogrenbuas padora,
Kypcosast pabora

CamocrosTeNbHO u3yueHue 00yyaioLumMmcs
yueOHOro Marepuasia B AMCTaHLIMOHHOM
pexume na noprane http://do.sibstrin.ru/,
CAMOKOHTPOJIb OCBOCHHSI Marepuaa ¢
HCII0AB30BAHHEM TECTOBOM Gasbl noprana
JMCTAHUMOHHOTO 00yUueHUs, KOHCYILbTALMH N0
BBITNOJHEHHIO IPAKTHUYECKMX 3aaHmni ¥
KypPCOBOMY MPOESKTUPOBAHMIO B On-line
peKuMeE.




6. MATEPUAJIBHO-TEXHUYECKOE OBECHEYEHUE
Tabauua 6.1 — MarepuanbHo-rexHudeckoe odecneuetine JUCUMIUIMHD]

Haumenosanue crieumanpubix™®
MOMELUCHUI U NOMELLCHMWY JiJ1s
CaMOCTOATENILHOK paboThi

OCHACHUE CNCHMANLHBIX HOMCHICHWHE 1 HOMELICHUI JU1S CaMOCTOSTEIbHOM
pPadoTH!

1

2

3naHue 1abopaTopHOro Kopyca
no yn.Typrenesa, 159, 364 aya.
(Jlekuum)

YueOnas ay Auropus s NPOBEACHUs 3aHSTHI JICKLIMOHHOIO THITA, 3aHSTHI
CEMMHAPCKOTO THIIA, KYPCOBOI'O NIPOCKTUPOBAHMS (BHINOIHCHUSI KYPCOBBIX
paboT), rpyioBbIX M HHAMBUAYATbHBIX KOHCYJIbTALMN, TEKYLIEro KOHTPOJIS
1 NIPOMEKYTOUHON ATTECTALIMMN.

O0wee kosmvyecrTpo mect: 200

3nanue 1aboparopHOro Kopiyca
no yn.Typrenesa, 159, 365 aya.
(JlaGoparopubie, Kourponbhas,
3auer, Dx3amen, lipakruieckue,

CPC)

YucOnas ay antopus Uist NPOBC/ICHUS 3aHSTHH CEMHUHAPCKOro TUNIA,
FPYITOBBIX M HHJAMBUAYAIbHBIX KOHCYIbTAUMH, TEKYIIEr0 KOHTPONS U
MPOMEIKYTOUNOM aTTeCTaLMY

JlaGoparopHbie KOMIIIEKChE: YIiK 110 Kypey Xxumun | urr.;O6opynosanme mns
yuebroro npouecca: jocka ayauropras | wr.;MeGenn: wkad 4 wr., cTosbl
15 wr.JlaGoparoproe obopyrosanue: pazroe | wr.

O0wee konmuecTso mecr: 30

3naHue 1abopaTopHOro Kopryca
no yn.Typreuera, 159, 366 ayn.
(JlaGopaToptibie)

YueOnas ayantopus IS IPOBCACHMS 3aHATHE CEMUHAPCKOTO THIIA,
FPYNIOBBLIN M WHAWBUYAJIbHBIX KOHCYILTALMN, TEKYLLErO KOHTPONS 1
MPOMEACYTOUHON arrecranmy

JlabopaTophbic KOMIIEKCHI: YK 110 Kypey xumun 7 wr.;060opyjoBanue s
yueOHOro npouecca: pocka ayautopHas 2 wrr.;Mebenb: wikad 5 wT., CTOb
30 wr.:JlaGoparophoe obopynosanue: pasnoe | wit., Mewanka 2 wr.
Obutee xosmuecTBo mecr: 30

3aanune 1aboparopHOro Kopryca
no yn.Typreuesa, 159, 371 ayn.
(JlaGopaToprbie)

Yuebnas ayMTOpUs UIsi NPOBCACHUS 3aHSITHI CEMMHAPCKOTO THNA,
PPYNIOBBLIX ¥ MHAKBHAYAJILHBIX KOHCYILTAUMI, TEKYLIErO KOHTPOS U
IIPOMEKYTOMHON aTTecTanuu

Jlaboparopibie KOMIAEKCHE: YIIK N0 Kypey xumun | wr.;UsmepurensHoe
obopysosaime: repmomerp | .. uonomerpusa | wr.;Mebennb: mkad 6 wr.,
naboparopuian 4 wir., crosbl 20 wr., tymba 22 urr.;JlaGoparophoe
obopynosanue: paznoe | wr., Harpeparenbioe obopyrosanue 2 WrT.
Obuiee konunuecrso mect: 30

3aanue nabopaTopHOro Kopryca
no yi. Typrewueepa, 159, 372 ayu.
(JlaGopatopHbie)

Yuebnas ayinTopust st POBEACHHUSE 3aHSTHH CEMUHAPCKOTO THNA,
FPYITIOBBIX M MHAKMBHAYAILHBIX KOHCYIbTAUMH, TEKYLUETO KOHTPOIS U
MPOMEKYTOUHON arrecTaLmm

JlaGoparopHnie KOMIUICKCBI: YK 10 Kypey Xumuu | r.;Mebenb:
naboparopuas 8 wr., crons 12 wr.;Jlaboparopuoe obopynosanue:
HarpesaresibHoe odopyosatue | ur.

O6iee konuuecTo mect: 30

b3

CﬂeLll’laJ]bl'lbIC NOMCILCHMA — y‘l‘;}()ilblc AYJAUTOPUKM JUIA TIPOBCACHMSE JAHSTUN JICKLIMOHHOTO THNA, 3aHSTUH

CCMHHAPCKOro THIlA. KYPCOBOIO HPOCKTUPOBAHKS {BbloaHeHue KYPCOBbIX ]31160'1'). I'PYHNoOBLIX 1

UHAUBUAYAJILHBLIX KOHCYJI bTALMIA, TEKYLICIO KOHTPOJisS 1 Ill)()MG)KYI'ULIHOH arrecraumm, a TaKk XKE rnoMeuicHus s

CaMOCTOSTEILHOM paboTh!

ABTOp-pazpaboTuuk (Beyuiyii JekTop)

H.B.1llansneBa
GHO

(Ho/ummes)

S
(8]
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