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1. MACHOPT PABOYEMN MPOIPAMMBI AN CLMITJIMHbI
Tabauua 1.1 OcHoBaHWe A peanu3alui JUCUMILUIMHDI

KO)], HaﬂpaBﬂeHHﬂ l'lO)J,I"OT'OBKH/ CNCLNAJIbHOCTH

27.03.02

HanpaBﬂeHue l'lO,ElI‘OTOBKl/I/ CrneuranbHOCTL

yl‘lleBJiel-ll/le Ka4yCCTBOM

VpoBeHb 00pazoBaHus

bakanappuar

I'on pazpaboTku/oOHOBACHUS

2022

Tabnuua 1.2 CTpykTypa AMCUMILIKEDL B COOTBETCTBUU ¢ Y4EOHBIM MJ1aHOM

.| Buasl yuebHo# paboTsl, BKIIKOUYAs CAMOCTOSITENIbHYIO paboTy Dopwma 0byuenis:
00yUarOLUMXCS W TPYAOEMKOCTb JMCLMIIMHbI o4Has O4YHO-3a04Hast | 2aoyHas
TpynoeMKOCTb AUCUMIIIUHBI 3AUETHBIX SJMHHLL 5 5

AKA/ICMUYCCKUX 1
.y ]‘ . 180 | 130
acc
Konrakrhas pabora, |AyauropHas JIEKLMK 32 3 i0
dac MPaKTUUYECKUE A }
3aHATHA - ?
> ]
JaboparTopHbIii 28 ; 20
NPaKTUKYM - ‘ -
Bueaynurophas
CamocrosTenbHas paboTa, yac 98 150
Tabnuua 1.3 Dopmbl KOHTPOSIS UCUHMTLIMHDI
Cemectp Dopma obyuenris:
1 popmMa KOHTPOILS ouHast OYHO-3204HAR | 2804HAas
T i A
NEPUObI KOHTPOJIS 1.2 cem ‘ 1,2 cem
9K3ameH (bi) 1 cem I cem
3a4€T (bl) 2 cem 2 cem
KypcoBas paboTta
KYPCOBOH NPOEKT
UHOUMBUAYAIbHOE 3aaHue (KOHTposbHas padora) 1.2 cem .2 cem
f
Tabauua 1.4 Bunsl camocrositesibHOM paboThi
. . Dopma oGy e
Bun camocTosTenbHON paGoThi Buau zausrus Tun nepuona l -
ouHas OUHO-3a0MHAs | 220UHas
Teoperuueckoe
IToaroToBka K JieKUUSIM Jlekumm -
olyueHue 32 30
ITonroroBka K npakTHuecKum . Teoperuueckoe
[Mpaxkruueckue 3
3aHATHUAM o0yueHue 22 30
IToaroroBka Kk 1abopaTopHO¥ Teopernueckoe
JlaGoparopubie
pabote olyueHne 28 30
Beinonxenue KOHTPONbLHOM Teopernueckoe
Konrponbas ~ A
paboTsl o0yyeHue 13 30
. DK3aMeHALMOHH
Iloaroroexka k 3auety Jauer
blE CeCCrm 2 20
- DK3aMEeHALMOHH
IToaroroBka K aK3amMeHy DKr3amen
blE CECCHUU | 10
Hroro 98 150




2. BEJIb OCBOEHUSA JUCHMANJAVHBE

2.1. lens u 321244 OCBOSHUSI JMCIEMILJEH H b

MOJIy4Y€HUE q)yH}laMCHTEUIbHOl"O W TIPUKITQAAHOIO XUMMHYCCKOIro O6p‘d30Bﬂl-ll/Iﬂ B XOAE NOArOTOBKY (aiaii
HanpasJICHUIO ((CTpOMT@J'leTBO» W €O JafibHEHIIICe UCTTIONL30BAHUE B HayLIHOl:i U l'lpaK’I“HLICCK()f': AE

33,&3“1[/1 OCBOCHUA JUCUHUTTITUHDBI:

13DOB 10

CHLHOCTH.

1. CO34aHUE XUMUUYECKOTO MbILUNEHUSA, 3HAHUE U MPUMEHEHHE 3aKOHOB XUMHWU [J1s PELUICHUS 3a/1d4 CTHON reJIbHOM

TEXHOJIO'WHA Ha COBPEMEHHOM YPOBHE.

IIporpamma cocTapieHa B COOTBETCTBIM ¢ TpeOoBatusiMu OeaepaibHOrO rOCYAAPCTBEHHONO 00 1430BTELHOTO

cTanjapTa BbICIIEIro O6p2130B21I»Ildﬂ o HanpapjaeHU1O NOAroToBKH / CINCLNAJIbLHOCTH YI‘IpélBﬂCI'H/IL" K

2.2.

Hepe‘lenb DJAHHPYEMBIX PE3YNALTATOB Oﬁy‘leﬂﬂﬂ o ITMCHHNJIMHEC (MO}IyﬂlO)., cooTHEC

CTBOM.

NNAHHPYEMBIMH PE3yJIbTATAMU 0CBOCHHSI 00Pa30BATEILHOH NPOTPAMMBI

Ta6n14ua 2.1 TlepeueHb MaaHUpyeMbiX pe3yibLTaToB 00yYeHUs 1o JAUCLIATIITHHE
b4

Koz n HaumeHoBaHHEe KOMIETEHUMY
(pe3ynbTar ocBoeust)

KO)J, N HAUMEHOBAHHWE HHAKWKATOPA AOCTHIKCHUSI KOMTISTCH MK

OIIK-1. CrnocoGeH aHaIu3upoBarh
3aJa4M NpodeccHoHabHOM
JEATETbHOCTU HAa OCHOBE MONOMKEHUH,
3aKOHOB U METOJOB €CTECTBEHHBIX HAYK
U MaTE€MaTUKH

OIIK-1.1. 3naeT OCHOBBI €CTECTBEHHBIX HAYK, 8 TAKKE
MaTeMaTHUYCCKOrO annapara s peuieHus 3aaay npodeccuonanLHoM
JeSITeIbHOCTH

OIIK-1. CnocobeHn ananuzuposarb
3a1a4u NpodecCUoHaNbHOM
JEATEeIbHOCTH Ha OCHOBE MOJIOKEHHI,
3aKOHOB U METOJOB €CTECTBEHHbIX HAYK
U MaTeMaTuKu

OIIK-1.2. Ucnonb3yeT 3aKoHbI, METO/bI B pamMKax W30
NpodeccHoHaIbLHON ACATENLHOCTH

HHBLIN BUJOB

OIIK-1. CnocobeH aHannu3mposarth
3ana4u npodecCHoHaNbLHOM
JeATENIbHOCTH HA OCHOBE TOJIOXKEHUH,
3aKOHOB W METOAO0B CCTECTBEHHBIX HAYK
¥ MaTemMaTuKH

OIMK-1.3. Ipumenser matemarnueckuii annapar uis
NpoeccHoHanbHON AeSTeNIbHOCTH

1a/1isa zaaau

Tabnuua 2.2 — [nanupyembie pesyiibraThi 0CBOCHHS JUCUMILIHHBE 00pa3oBaTeIbHON NPOrpan Ml

KO).I M HAMMEHOBaHUE MHAMKATOPA Haumenoranue noxazares OLCHWBAHKS ([’)63}01!; AT ;’;6}"26”115! no
JOCTHECHHUSI KOMNETECHLUMW ﬂMCLlHHJ'II’Il-lG)
1 2

OIIK-1.1. 3HaeT OCHOBbI €CTECTBEHHbIX
HayK, a TAKXKe MaTeMaTuiueCcKoro
anmapara 1Jisi peleHms 3a1au4
npodeCCHOHATILHON AEATEIbHOCTH

3naer: ONK-1.1. OcHOBbBI €CTECTBEHHBIX M TEXHUUECKMX HAYK, @ TAK JKE
MaTeMaTHYECKOrO annapara Afs pelieHus 3aaau npodiccch:
JEATENLHOCTH

HaJibHOM

VYmeer: OTTK-1.1. Onpeaensats XapakTepUeTHRH XUMH1CC
(hu3MuecknX NPOUECCOB (ABICHUI), XAPAKTEPHBIX i CTOB
Npo(ecCHoHaIbHOM JESITEILHOCTH HA OCHOBE DKCIE LHBIX
MCCIICIOBAHUM, NPEACTABAATL 6a30Bbie Vsl rpodeccoalinioil cheptl
MPOLECCHI W SIBJIEHUS B BUIE MATEMATUHECKOTO(MX) ypaBHesi(il)

!

Mwmeer nasbiku: OTK-1.1. PewieHns uHKeHEpHbIX 38124 ¢ HHOMOLLBIO
34KOHOB €CTECTBEHHBIX M TOUHbBIX HAYK, MATEMATHUECCKO!D aliflapara.

OIIK-1.2. Mcnons3yeT 3aKOHbl, METOAb
B paMKax U30paHHbIX BUAOB
npo)ecCHOHANLHON AEATENLHOCTH

3uaer: OIK-1.2. Meroauky onpenenenms Xxapakreprex ()i3zu4eckoro
npouecca (ApJIeHU), XapaKTepHoro s 00beKTOB Npoi) {2JIbHO
AEATENLHOCTH, HA OCHOBE TEOPETHUECKOIO W IKCTICPI MEHTAJLHOTO
MCCIICAOBAH I, MATEMATUUECKOIO MOICUPOBAHHS

Ymeer: ONK-1.2. OcymectsasTs BoiOOP 6a30BbIX (PriiteckilX 1
XUMHUECKMX 3aKOHOB /ISl PELUCHHS 3aa4 NPOPecCerotialibiol
JESITENLHOCTH




Umeet napbiku: OITK-1.2. Knaccupukaunu Qpuznueciix u xMu4ecKux
MPOLECCOB, MPOTEKAIOILMX Ha 00bEKTe NpodeccroHaiLHi
JEATENLHOCTH

OIIK-1.3. Tlpumensier maremMaruueckuii
annapar A/s aHanu3a 3ajay
npodeccHOHaANIbHOM ACATENbHOCTH

3naer: OIK-1.3. ITpuHIMIbI NPUMEHEHHUS MaTeMaTH ICCKOrO alnapara
JUIsl aHanu3a 3a4a4 npoecCUOHANLHOR ACATENbHOCTH

Ymeer: OIK-1.3. Ipeacrasnsts 6azoBbie A0s npodeceionalihHol
cdepbl PU3MUECKHE NPO-LECChI K ABICHMS B BHAE Ma1CMATHICCKUX
YpaBHEHUM

Hwmeet nasbikn: OTK-1.3. PelueHus HHKEHEPHO - FEONCTPHUECKMX
3ajad rpauUECKUMU Cnocobamu

Wudopmauus o BbIABAECHUN PE3ybTATOB OCBOCHHUS AUCUMILIUHbI MpecTasieHa B Monae OUEeHO HLIX CPEJICTB M0
mucuunnuHe. [Nacnopr ®OC npencraenen B pazaene 4 PI1J.

IMpumeyanue: ®OC paszpabarbiBaetes kak npuiaokedue k PITI B cooreerctuu ¢ Monokenuem ¢ <GC,
YTBEPKAECHHBIM JOKaIbHLIM HOPMATHBHbLIM AKTOM.

i~



3.1.

3. COIEPKAHUME QUCIHTNJINHBE

TemMbl y4eOHOM TUCHUIIMHLE (JICKEHOHHLIC 3AHITHS)

Tabnuua 3.1 TeMbl JEKLMOHHBIX 3aHATHH

Ne n/n

Haumenosanune
paznena
JUCLMITIMHDBI
(Mo-mysst)

Tema v coaeprmaHue JeKIMOHHOIO
3aHA-THS

Koaunuectso uvacos 110 gopmam

o0yueis

KoHnr. pad

Oyt

C'am. pab

OYH.~-3a04Has

2

3

+ | OHHas

| OYH.-3a04YHas

S\ | 3a04Hasd

(&2

\o | 3a04YHag

IlepBas rpynna
nepuona
arTecTanuu
(3x3amen)

ounasi popma (1 cemecrp), 3a0uHaR
popma (1 cemectp)

—_—

OCHOBHBIE MOHATHS
1 3aKOHBI XUMHH.
OKBUBAJIEHT.

OCHOBHbIE 3aKOHbI 1 TOHSITUSE XMMUH.
DkeuBajeHT. Xumuueckue Gpopmbl
CYLIECTBOBAHUS MATePUH, XUMHUECKHE
peakuuu. Popmynbebic enuHuLbl (PE)
BeulecTra. Konumuecrso peuiecrsa.
Modnsipras macca 2J1eMeHTa, BELIeCTRa,
MOJIIpHBIH 00beM razoodpazHoroe
BeulecTsa. CTeneHs OKUCAEHUS.
DKBUBANCHT BewtecTsa. Yucio
IKBUBAICHTHOCTH (Z(B)). Onpenencrue
Z(B) B peakuusax odmeHa,

o

Xumuueckas
TepPMOJIMHAMHUKA.

| -ii 3aKOH TEPMOIMHAMMHKH.
Tepmoxumust.IIpenmer xumuueckoi
TepmoaiHamMuku. Tepmoinnamuueckas
CUCTEMA, OKPYIKAIOLAs cpeia, XapakTep
B3aUMOACHCTBHSI MEKY HUMH.
CocrosiHne cucTembl, napameTpbl
Co-CTOsAHUS. DYyHKUMK COCTOSIHMS.
BHoytpenusis aHeprus.
Tepmoannamuueckuii npouece. yHkumm
npouecca. Termora. PaGora. llepebiii
3aKOH TEPMOANHAMUKH A5
M30JIMPO-BAHHBIX M 3AKPHITHIX CHCTEM.
DHTanbus cuctems. Hpumenenu

o

Xumunyeckas
TepMOJUHAMMKA.

2-il 3aKOH TEPMOAUHAMUKH.
OuTtponus.HeoOparumbie u odbparumbie
npouecchl. Makpo- 1 MUKPOCOCTOSIHMSI
cucrembl. Tepmojinnamuueckas
BEPOSATHOCTH COCTOSIHUSI CHCTEMBI.
VYpaguenune bonbumana. DHTponus — mepa
HEYNOPAAOHEHHOCTH COCTOSIHUS CUCTEMbI.
Bropoii 3akon TepmoanHaMHKH.

Hﬂll])ilBJlGl THOCTE XUMHUYECCKUX TTPOLECCOB.

MDazosbie pasHosecus. Tperuit 3akon

TepMoanHaMUKd. CTanaapTHas SHTPONUs.

Pacuer nsmeHenus aHTponum

N



Xumuueckas
KMHETHKA.
Xumnueckoe
paBHOBECHE.
Karanus.

Xumnueckas kuHetnka.llpocrbie u
cnokHbie peakunu. onstne mexannsma
peakumu. CKOPOCTb XUMUYECKOM
peakumu; GaKTopbl, BAUSIONINUE HA
CKOPOCTb. 3AKOH JCHUCTBYIOLLMX MACC.
Kunernueckue ypasHenus. KoHcranra
CKOPOCTH; (PaKTOPbL, BAMSIIOLIME HA Hee.
3aBUCHUMOCTH CKOPOCTH XMMMYECKOH
peakuuu o1 Temneparypsl. flpaBuno
Baur-T'oa. Ypasuenue Appennyca;
SHEPrus aKTUBALWK, AKTHBHPOBAHHbIH
KOMILIEKC, K

[\

Xumuueckas
KHHETHKA.
Xumuueckoe
paBHOBeCHeE.
Karanus.

Xumuueckoe

pasHosecue.Karanuz. Karanuruueckue
cucTembl. F'OMOreHHbIH, rereporeHHbIi
karanuz. Katanuzarop. Cyth neklcrsus
Karajauszaropa. XMMHUECKOE paBHOBECHE,
YCAOBHE XHMHUECKOTO PABHOBECHS. 3aKOH
JEHCTBYIOLIMX Mace JJis 00paTuMoro
npouecca. KoHcranra xuMuueckoro
paBHOBECHS AJIsl TOMOTCHHOM U
reTeporeHHOM peakimil; Gpakropsi,
BAMAIOILME Ha Hee. CmelleHue
XUMMUECKOTro paBHoBecHs. [Tputinn
Jle-1larens

S

PacTBopbl.

Konuenrpaunu. duccounaumns.Odwas
XapakTepucTHKa pacTBOPOB.
PacTBopiTesb, pacTBOPEHHOE BELIECTBO.
Knaccu-hukatms pacTeopos.
PacrBopumocts Teepabix BelecTs,
KUAKOCTEH, rasoB. CriocoObl BbIpaxeHms
cocTaBa pacTBOPOB: MaccoBas [0,
MonisIpHast 10JIs, MOnsipHast
KOHLIEHTPA-LHKsl, MOJISIPHAs KOHUEHTpaLIMs
SKBHUBANECHTOB, MOJIUIbHAS KOHLIEHTpaLMS.
3aKOH DKBM-BANICHTOB JUIS PACTBOPOR.
Teopus obpazoBanms p

(O]

8]

PacTBoOpb!.

Ikana pH. Pacuer peakumu

cpeabt. MorHoe nponssenermne Boabl.
BogopouHsiii 1 ruapoOKCHITbHbIT
nokazarenu. Ulkana pH. Pacuer pH
pacTBOPOB CHIILHBLIX M C1a0bIX KUCIIOT U
ocHoBaHuk. KucnorHo-ocHoBHbIe
uHAKMKaTopbl. [Hapoaus coneii. @akropsl,
BAUsIIOLIME Ha ruaponus. [uaponus coneti
MO KaTHOHY, MO aHUOKY, MOJHbIH
THJIPOJIN3.

]

PacTBopbl.

Konsturarusubie crolicTea
pacTBopoB.KosumrarueHsie cBoicTEa
pacTBOpPOB HEWIEKTPOSUTOR. 3akoH Payns
u ero caeneTeus. Ocmoc. ocMoTHYECKOE
nasnenue. 3axon Baur-loda.
KoanurarupHpie cBoicTBa pac-rBopos
AMeKTPosToB. M30ToHHUECKMiA
KOI(PPHLIEHT.

o

6



DNEKTPOXMMHUECKHE
IpOLIECChI.

[TousTue anekTpoaa. YpaBHeHue
Hepncra.Bnelcrpoxnmnqecxne CUCTEMbI.
OcoOEHHOCTH DNSKTPOXUMHYECKHX
npoueccos. MoHHO-MeTannnuecknii
WISKTPol. BO3HUKHOBEHUE NBOHHOIO
CKTPUUCCKOTO CJI0s HA IPaHUiEe
MEKTPOL-INEKTPOJINT. PaBHOBECHbIH
WEKTPOHLIA NOTEHIMAIL. YpaBHeHUe
Heprcra. Fazosbie anexrpobl.
Bogopoausiit anekrposn. KucnopoaHbii
ekTpoa CTaHAapTHBIN ANEKTPOIHbIH
NOTEHUMAN. DACKTPOXUMUUECKUM PsijL
Hanps

[Ne]

o]

10

ONeKTpOXUuMHUECKHE
NpOLIECChI.

lanbBaunueckui snement. Pacuer
DJIC.TanbpaHUUeCKUi DIEMEHT. DiieMEHT
Hanvons-Akodu. Karoaubiii npouece,
AHOJHBIHI Mpouece, TOKOOOpasyroLLas
peakums. Cxema AeKTPOXUMHUUECKOM
uenu. TepMoJIMHAMKKA rajilbBaHHYECKOro
amemenTa. DIC ranbBaHUUECKOro
JrIeMeHTa.

11

ONEeKTPOXUMHUUECKHE
IpOLIECChI.

Kopposus merannos.Kopposusi MeTanios.
Xumuueckas KOppo3usi.
DNEKTPOXUMHYECKasl KOPPO3HSI METAJIIOB
n ycioBus ee nporekanus. Cxema KI™3.
Karoaustit 1 anoaHblit nporeccebl.
Oxuenureu-1enonspuzaropbl. Yeioeus
NPOTEKAHHUS KOPPO3IUH METAILIIOB C
KHCJIOPOJHON U BOAOPOLHON
Jernonsipusatmeit. 3awmnra MeTaiios ot
Kopposuu. Jlernpopanue. 3alMTHLIE
MOKPLITHS: HEMETATHUYECKHE,
MeTaIHyecKkue (aHOHbIE,

UTOIrO
IlepBast rpynna
nepuona
aTTecTAL MU
(3x3ameH)

16

20

Bropas rpynna
nepuoaa
arrecTanum (3a4er)

ounas hopma (2 cemMecTp), 3204HAsK
dopma (2 cemectp)

KecTkocTb BOAbI

KectrkocTs Boabl. Buiibl sxectkocTu.
VYmsruenue Boubl. Karnonurnl,
aHMOHMTBL.OOLIAs XapakTepucTrka
npupoaHsIx Boji. XKectkocTs Boabl. Buabt
HKECTKOCTH: KapOoHaTHast, HekapBoHaTHasl.
Enmnniust uzmepenns wecTkocTu.
Ymaruenue Bobl. MeToab! ymsirdeHms:
TEPMHUCCKHUH W peareHTHbIE METObI
(M3BECTKOBAHUS, COAOBO-M3BECTKOBbIH,
docdarHbiit), JOCTOMHCTBA U HELOCTATKH.
Meroj nontoro oomena. MoHuTbI.
Karuonurs, annonurnl. Peakumu obMeHa
MOHOB KaTHOHUWTA (aH




HucnepcHble
CUCTEMBbI

HducnepcHble cuctembt, kKiaccuurkaims,
nonyuerue. Guznko-xumuueckue
CBOHCTBA JAMCIIEPCHBIX CHCTEM.
[TosepXHOCTHAS DHEPTUs, MTOBEPXHOCTHOE
narsenue. Ancopoums. TAB.
OnrTuueckue CBOHCTBA ANCMEPCHBIX
cucrem. ncnepeunlie cuctemsl.
OcobeHHOCTH BbICOKOAMCIIEPCHBIX
cucrem. Kiaccudurkanms auenepeHsix
CHCTEM MO PazMepam YacTHLL AUCTIEPCHOM
(hazbl, M0 arperarHoMy COCTOSHUIO
amcnepeHoii hazsl 1 JIMCNIEPCUOHHOM
Cpejibl, N0 CTENEHHU B3aUMOIEHCTBUS
YACTHLL AUCTIEPCHON (pazbl 1
JMCNIEPCHOHHON cpeabl. e u 30mu.
MeToabl nostyYeHus AUCTIEPCHBIX CHCTEM.
DU3HKO-XMMUHECKHE CBONCTRA
AUCTIEPCHBIX CH

[95)

OCHOBBI XMMHH
BSDKYLUMX BELIECTB.
CunukaTtHble
CTpOUTENIbHbIE
Marepuabl

O0ume pu3nKo-XxUMHUECKue CBONCTBA
BSDKYLUMX BELLECTB U UX Kiaccuukalys.
BoznywHble Bshxyuive BewecTsa.
I'mapapiavueckne Bsxkylve BELIECTBA.
Koppo3us 6eToHa u MeToibl 3aLMThi OT
KOPPO3UH.DUIUKO-XHUMHUECKHE OCHOBbI
cTeKs1000pazHoro coctostius. CUaMKaTHOE
creo. Curanast. [lpupojnoe
cunukartioe coipbe. Kepamuueckue
matepuanbl. Knaccuduxauus v cnocobm
nonyucHus. Kepamuueckue marepualibl.
Orneynopubie marepuanbl. O6imre
(PHU3MKO-XMMHUECKHE CBOHCTBA BSHKYLMX
BELLECTB H WX K1acCU(UKaLINS.
Boznywhsie Bsoyuime Bewecrea.
Bosnywnas ussects. [uncoeble Bskyline
BeLL

Boicokomosnekysispr
ble COCMHEHHS B
CTPOMTENILCTBE

OcHoBHbIE MOHITHUSI XUMHU
BbICOKOr\/IOJ]CKyﬂﬁ|')H bIX COC}AHI’I@I-IMI\;I.
Crpykrypa 1 cpoiicTea noiumepos. Buapl
MOJINMEPOB, MPUMCHICMbIX B
CTPOMTENLCTBE.OCHOBHBIC MOHATUS
XHMUH BHICOKOMOJICKYISIPHBIX
coeaunennit. Knaccudukaums, ctpykrypa
1 cBoMCTBA nostuMepos. Criocodbl
nostysenus noaumepos. lecrpykims
NMOJIMMEPOB, €€ OCHOBHbLIC BUAbI.
[MnacTmacenl. Buaps! nosmmepos,
MPUMEHSIEMBIX B CTPOUTENILCTBE.
[Monumeptibie 100aBky B OETOHBI.

L2

HUTOro

Bropas rpynna
nepuoxa
aTTecTanuM (3a4er)

10

Hroro

32 10

30

3.2. HpaKTﬂ‘leCKﬂe H CEMUHAPCKUEC 3alATHA B WX COAEPAAHUC

Tabnuua 3.2 Tembl NpakTHUECKKX 3anaTHI

HaumenoBanue

KoaudecTso uacos 110 popvam
o0yuers

Kour. pabd [ Canm. pad




N s pasznena Tema v coepkatne NpaKTUUECKoOro Z g
JUCLMIMIMHDBI 3aHITUS! s =
e} = 2 =
(o-ny2s) | § B | |5 E
g T z T z z
5| & |8 |2 |2 =
1 2 3 4 5 6 7 8 9
Ilepeasi rpynna ounas popma (1 cemectp), 330uHAN
nepuoja popma (1 cemecrp)
arTecTauun
(3K3aMeH)
1| OcHoBHble NOHATHS |OCHOBHBIC 3AKOHBI U MOHATHSI XHMHH. 2 2 2
W 3aKOHbl XUMHH. Krnaccnl HeopraHHueckux coeiMHeHu,
OKBHBANEHT. HomeHKkaarypa. CTerneHb OKUCICHHS.
OKHCAU-TENBHO-BOCCTAHOBUTEIILHbIE
peakuuu. MonsipHas macca. Konuuecreo
BELUECTRA.
2| OcHoBHbIe MOHATHS | DKkBHBACHT. DOPMYILHAS €AMHULIA. 2 2
1 3aKOHbI XHUMHH. DKBUBAJICHT 2JIEMEHTA B COCIMHEHNH,
OKBUBAJICHT. DKBUBAIEHTbI COSAMHCHUI PasiiuHbIX
KJ1accoB. HHMC0 9KBUBANEHTHOCTH.
OnpepesieHne uucsa YKBUBAJICHTHOCTH
COCJMHEHMSA, YHACTBYIOLIETO B OOMEHHOM
U OKMCIWTEILHO-BOCCTAHOBUTEIILHOM
peaxiun. KoauuecTso BelecTsa
IKBUBANEHTOB. AQJIMTUBHOCTL MOJISIPHO#
MacChl DKBMBAJICHTOB. PacueTbi Mo 3akoHy
IKBHBAJICHTOB.
3 | XumMunueckas TepMomMHaAMUYCCKUE pacueTh. 2 2 2
TEPMOIMHAMHKA Onpenenenue TemioBbiX adhexTos
peakuun. Pacuerit sHTaNbNKHA
o0pazopaHus BELICCTB NPH U3BECTHOM
Tenjaosom apdexre peakuuu. Pacuer
M3MEHEHHS DHTPOIUU B X0 peakiyy 1
npu (asoBbIX NpeBpaieHUsX.
OnpejeneHue HanpaBIeHHOCTH
XMMHUECKHX MPOLECCOB U BEPOSATHOCTH
NpOTEKaHU XMMHUUECKOU peaKkiluy B
3aBUCUMOCTH OT TEMIIEPATYPbl.
4| XuMunyeckas Xumuueckass KHHETHKA U PABHOBECHE. 2 2 2
KHUHETHKA. [Ipumenenne 3akoHa ACHCTBYIOLIMX MACC
XuMHueckoe JUIS pacyeta CKOPOCTEeH XUMHUECKHMX
paBHOBECHE. PEaKLMid, TEKYLIMX KOHUEHTpaluii
peareHToB 1 MpoayKToB. Pacuers 110
npaeuny Baur-Iogda. 3akon
ACHCTBYIOWMX MAcc /TS FOMOFCHHbBIX U
reTeporeHHbIX peakumii Jyis COCTOSHUSE
pasrosecus. [Tpumenenne npuHumna
Jle-larenbe anist onpeaeneHus CMELEHMs!
paBHOBECHS NIPH U3MCHEHHH YCIIOBUE
npouecca. Pacuer pagHo
5|PacTeopsl KonuenTtpaumu. Pacuersl peakumn 2 2 2

cpeabl.Pacuersl paziiuuHbix cnocobor
BbIPAKEHHS KOHUEHTPAUMK PACTBOPOB.
Cocrapienue ypaBHeHHH peakumni
JMCCOLMALIMN COCMHCHUI PaziuUuHbIX
KJ1aCCOB W YpaBHCHWH peakUni ruaponmsa
coliel. duccoumanms cbHBIX M ciabbix
anekrponuTos. Pacuers sennuntb pH B
pacTBOpax KUCJIOT U OCHOBAHHH.




ONEKTPOXUMHUUECKHE | DINCKTPOXMMHUCCKHE TTPOLIECChI. 2 4
npouecchbl DNEKTPOLAHBIA NOTEHLIMA
MOHHO-MCTAJUTMYECKMX W Fa30BbIX
aekrponoe. Ypapuernue Hepuera. Pacuer
IMC ranbBaHUYECKUX IEMEHTOB.
CocragjieHue rajibBaHHYECKHX
D1E-MEHTOB U MICKTPOAHBIX MPOUECCOR.
Onekrpoxumuueckue |Kopposzust meranios. Onpeaenenue 6
npoueccsl BO3MOYKHOCTH NPOTEKAHUS KOPPO3UU
MeTasia B 3aaHHBIX YCloBusaX. Cnocobm
3aMThl METAJIOB OT KOPPO3HH.
HUTOI'O 20
IepBas rpynmna
nepuoaa
arTecTanum
(3x3amen)
Bropas rpynna ounas gpopma (2 cemectp), 3204MHAN
nepuoaa popma (2 cemectp)
arrecTanMy (3auer)
XuMus BOJIbI HKecTkoeTh BOAbI M METO/ILI €€ 2 2
yerpanenus. 2KectkocTb Bojbl. MeToapi
ymsardenus osabl. Pacuers sxkecTkoCTH
BO/Ibl, MACChl PACTBOPEHHDIX CONEH B BOJIE.
PacueTnt Macc pearcHTOB, HEOOXOAMMbIX
s ymsraerus Boasl. Konnoxsuym no
Teme «KeCcTKOCTb BOABI U METO/IbI €€
YCTPaHEHHUS».
JducnepcHbie OnpesieneHne noporos Koaryasuumu 2 3
CUCTEMbI ruapodhodubix 30neii.Jucnepcrbie
cucrembl. Knaccudukauus, MeToabl
nosiyuenus v cpovicrea. CTpoeHue uacTHiy
aucriepcHoi dasbl ruipodobHbIR 301eH.
Cocrasnesue Gopmyn muuenn
ruApOOOHBIX 30J1eH. YCTORUMBOCTD M
KOAry/isuKs KOJUTOUJIHBIX CUCTEM.
JucniepcHble Onpenenerne noporos KoaryssiLuu 2 2
CUCTEMBI ruapopodHbIX 305ei.Onpegeneuue
MOPOros KOAryasiLi ruapoPooHbIx
3oiei. Kosutokeuym no teme
«dncnepeHsie cucTempiy.
OCHOBBI XUMUH XUMUSI BSDKY LMX 2 3
BSDKYLUMX BELIECTB. |Marepuanos.Bo3ayluHbie Bsokyime
CunukarHbie marepuanbl. Cbipbe, MojyueHue 1
CTPOUTENbHbIE TBEPACHUE BOBLYLIHON H3BECTH,
Marepuasibl FHIICORBIX W MarHE3HalIbHbIX BSDKYLIMX.
Peigenue 3anaq. Nuapasnuueckue
BSOKYLIME MaTepuabi. Chipbe, nojiyueHme
M TBEPACHHE NIMHO3EMHUCTONO U
NOPTIAHALEMEHTOB, IM'PABIUYECKOM
uzBecTu. PeuieHue 3anad. Konoksuym 1o
TEME « XUMUS BSDKYILIUX MATCPHAIORY.
UTOIro 10
Bropas rpynna
nepuoaa
arrecrauun (3a4yer)
30

3.3. JlaGopaTopublii NPAKTHKYM H €10 COAEPMKAHUE




Tabnuua 3.3 Tembl naGoparoptbix pador

KonnuecTso yaco

o (popmam

obyucis
Haumenosanue Kour. pab Cam. pab
No 1i/m paznena Tema n conepkanue nadbopaTopHoOi = =
JUCLIMTUTHHBI paGoThi & =
(MO-nyns) & & B 3 8
s | 21|z |0 =
o e} ™ © =} ™
1 2 3 4 5 6 7 8 9
IlepBas rpynna ounas opma (1 cemecrp), 3a0MHas
nepuoaa dopma (1 cemectp)
aTrecTanuu
(3x3amen) ;
1| OcHoBHbIe MoHsTHs |OnpeaeiieHue cojeprraHms 2 1 2 2
1 3aKOHbI XUMHH. KPHCTAIM3ALMOHHON BO/bI B
OKBHBAJICHT. KpucTasioruapare kapooHara ‘
HaTpust.OCBOGHUE NpUEeMa B3BELIMBAHMS,
METOMa KMCJOTHO-OCHOBHOTO THUTPOBAHUS.
PacueTi! ¢ MCIOBb30BAHMEM 3aKOHA
IKBUBAJICHTOB.
2| OcHoBHblI¢ noHsTUsS [OnpeciieHne MOISIPHOR Macchl 2 1 2 2
1 3aKOHbl XMMHH. OKBHUBAJICHTOB MPOCTOrO BELISCTBA.
OKBHBAJICHT. DKCHIEpUMEHTANILHOE OnpeiesieHue
MOJISIPHOI MaccChbl YKBHBAJICHTOB
ATIOMHUHHSI METO-JIOM BbITECHEHHUS
BOJIOPO/A U3 KUCAOThL. [TpumeneHue
3aKOHA IKBMBAJICHTOB B pacueTax.
3| Xumuueckast OnpejeeHne dHTaJIbITMKU PaCcTROPEHUS 2 1 2
TepMOAHHAMUKA CONK. DKCMEPUMEHTATILHOE Ofpejie/ieHne
SHTANBIIMKU PACTBOPEHUS CONKM METOAOM
KaJlOpUMETPUU. 3akpenjeHHue noHsITUs
IHTAJILITUM.
41 Xumuueckast OnpejeneHne 3aBUCHMOCTH CKOPOCTH 2 1 2 2
KHHETHKa XUMHMYECKOHM PeaKkLMu OT KOHLEHTPaLMK
peareHTOB. DKCNepUMEHTAIbHOE
OMPEENICHUE 3aBUCUMOCTH
OTHOCHTEJILHOM CKOPOCTH XMMHUECKOM
peakuyy OT KOHUCHTPALMHU PeareHToB.
5| XumHueckas OnpeaeneHme 3aBUCUMOCTH CKOPOCTH 2 ] 2 2
KWHETHKa peaKilii OT TeMIIEPATYPbI.
DKCHEPUMEHTAILHOE ONpeaceHue
3aBUCKMMOCTH CKOPOCTH PeaKkilmy OT
temneparypait. [puMerenue npapuna
Barr-T'odda anst pacuera ckopoctu
peaKkiii B 3aBUCUMOCTH OT TEMTEPATyPbl.
6 | Xumuueckoe Cmetenue XuMUIeckoro paBHOBECHSL. 2 1 2 2
paBHOBecHe DKCNePUMEHTANILHOC CMELEHUE

XHMHUECKOr0 PaBHOBECHS TIpH
M3MEHEHHUH PABHOBEC-HbIX KOHUCHTPALMH
peareHToB 1 NpoaykToB. IIpumenerue
npunuuna Jle-Ularense ans onpenenenus
HanpaBAEHUS CMELLIEHNUS XUMUYECKOro
paBHOBECHSL.




7|PacTBOpbL. [TpurorosiieHue 2 1 2 2
pacteopos.[Ipuroroenenue pacreopa
3a/1aHHOH KOHUEHTpaLMK 13
KOHLIEHTPHPOBAHHOTO PACTBOPA.
OnpeneneHye KOHUEHTPAUMU KPETKOro
pacTBOpa ¢ NOMOLLLIO apeoMeTpa.
Pazbapnenue pacreopos.
8|PacTBOpHbI. OrnpeaesieHue MOISIPHON Maccehl 2 ] 2 2
IKBUBAJICHTOB CIIOWHOTO
BeulecTra.OrpeaeseHue MOJSpHON Macchl
DKBUBAJICHTOB HEU3BECTHOM KMCJIOTbI
METOA0M TUTpoBanusl. Pacuer ¢
UCNOJIBL30BAHHUEM 3aKOHA IKBHBANCHTOR.
9 [PacTBOp®I. Onpenenenne pH pacTBopoB ¢ NOMOLILIO 2 ] 2 2
unaukaropoe.Onpenenenue pH pacrsopos
KMCJIOT U OCHOBAHUH ¢ MOMOLLbIO
pazauuHbIX MHAMKATOPOB. CpaBHe-HUE
MONYHEHHBIX BEJIHUUH C PaACUETHBLIMU.
10 |Onexrpoxumuueckue |Kopposusi metannos. Habmonenue 2 1 2 2
NIPOLIECCHI. NPOLIECCOB KOPPO3UU METAJLIOB B
3aBUCUMOCTH OT Pa3/iMUHbIX YCIIOBHI
HaXOKAEHHUS. AKTHBALMS KOPPO3HH.
3aUIMTHBIC METAJUIMYECKHE MOKPBITHS.
CocraBjieH1e KOPPO3IHOHHBIX AEMEHTOB M
INEKTPOIHBIX MPOLECCOR.
HATOI'O 20 10 | 20 20
Hepras rpynna
nepuoaa
arrecTanuy
(3K3amen)
Bropas rpynna ounas popma (2 cemecrp), 3a04HAA
nepuoaa popma (2 cemectp)
arrecranum (3ader)
1 {OcHOBbBI XuMHU CriuKaTHbIA MOAYID XKHAKOIO CTEKJIA. 2 2 2 2
BSDKYLUMX BEWECTB. [MeTosoM KMCIOTHO-0CHOBHOIO
CunukarHeie THUTPOBAHUS ONPENETIOT CHITMKATHbIH
CTPOUTENIbLHbIE MOJLYJ1b MKH/IKOTO CTEKIIA.
marepHasbl
2|XumHust BOAbI OnpejaeneHne )ecTkocTr Bofibl. MeTtonom | 2 3 2 3
TPHIOHOMETPHUECKOTO THTPOBAHUS
onpeaensercs odLwast ;KeCTKOCTb BOJbI.
MeToa0M KHCIOTHO-OCHOBHOTO
TUTPOBaHUs Onpeaesercst kapOboHaTHas
HKECTKOCTb BOJIbI.
3| AucnepcHbie ALcopOLus YKCYCHOH KMCIOThI Ha yIUIe. 2 2 2 2
CUCTEMbI [Tposoautes onpenenenue ancopOiLmu
YKCYCHOW KMCIIOTBI HA  aKTHBUPOBAHHOM
yre. Onpeaensercs AMHaMmuuecKas
EMKOCTb.
410cHOBbI XMMHH Onpenenenue cogepikatus OKCUAOB 2 3 2 3
BDKYLUMX BEWLECTB. [KaIbLMS M MarHus B meie. Onpenensercs
CunukarHble CyMMapHOE cojepiaHue KapooHaToB
CTPOUTENbHbIE KaJIbLHsl M MarHus B mee.
marepuasbl
HUTOT'O 8 10 8 10
Bropas rpynna
nepuoja

arrecTanuu (3a4er)




Hroro

3.4. Kypcopoii npoekT (paGora) B €ro XapakTepucTHKa

He

npesycMOTPEHO.

3.5. I/IH[[HBHJ_lyaJILHOe SAZAHME M €TI0 XapPaKTePHCTHKA

Tabnuua 3.5 TeMbl MHAUBUAYANbHLIX 3a1aH Wik

Ne i/t

Tema nnan BUAYaJIbHOT'O 3a/laHust

Konunuecrso uacos 1o opmam
o0yueHis

Kowur. pab

Cam. pad

asi

3a04Hasa

OuUHas

OUH.-3a04Has

2

W | OYHada

& | OYUH.-3a04YH

¥4

[N

~| 3a0YHag

IlepBas rpynna nepuosa arrectTanny (HK3aMeH) - OuHast
¢opma (1 cemectp), 3aounasi popma (1 cemecrp)

WupuBunyaneHoe 3aaanue "XumMmuyeckas TepMOIMHAMMKA.
Xumuueckas kuHetuka". bonee noaHoe noHUMaHme 3aKoHOB
XMMHUYECKOH TEPMOIMHAMMKM M KMHETHKH, MOJIYUECHUE HABbLIKOB
B pacyeTe TETOBbIX dP(EKTOB, ONPEACNCHUH HAITPABJIEHHOCTH
XMUMUYECKHX MPOLECCOB, aHAM3E PEAKLMOHHON ¢iecoOHOCTH
BELLECTB, OTNPEAENEHUH CKOPOCTH PEaKLMU, pacueTe KOHCTAH T
PaBHOBECHs, PABHOBECHBIX KOHLUEHTPALMI PEAareHTOB M
NPOAYKTOB.

20

HUTOIro
Ileppas rpynna nepuojxa arrecranuu (dK3amen)

Bropas rpynna nepuoga arrecranum (3auer) - ounas popma
(2 cemecTp), 3a0unan dopma (2 cemecrp)

Xumus BOKYLIMX MaTepuanos.Peternne npakruueckux
pacyeTHbIX 3a4a4 o TeMe "BHKylIMe BeulecTra.

10

HUTOr'o
Bropas rpynna nepuoja arrecranuu (3a4er)

10

Hroro

30




4. BbISIBJAEHUE PE3YJABTATOB OCBOEHUMS JUCLMATNJIMHBI

4.1. TIlacnopt ¢onaa onenounnbix cpeacts (POC) no gucuunInue
Tabnuua 4.1 - [Tacnopr donaa oueHounbx cpeacts (POC) no aucuunanne
Ne HaumeHoBaHnue . Koner
Texnonorus Bup arrecrauum Buapi 3austuit | Gpopmupyembix
n/n | OLEHOYHOro Cpe/CTBa o
KOMTIETEHLIMH
1 2 3 4 5 6
DK3aMeHaLHOHHbIE TpaauunonHas [Tpomexyrounas 3auer, Dizamen  |OIK-1.1,
ouneTsbl oOpazoparenbHas aTTecTauus OI1K-1.3
TEXHOJIOT U
2 |Konrponbhas padora |TpaauuuonHas Texywwmit koutposis  |KoHTposibHasi, OIIK-1.1,
obOpazoBarenbHas CPC OI1K-1.3,
TEXHONIOTUS OIlK-1.2
3 |KonnokBuym TpanuumoHHas Texywuit konrpons  |Tlpaktuueckue  |OIK-1.1,
obpazoparenbHas OIlK-1.3
TEXHOJIOT U
4 | doknan, coobuwienue | Tpaauumonnas Tekywuit KoHTpOIL Jlekumu OIIK-1.1,
obpazoBaTenbHas OIlK-1.3
TEXHOJIOTHS
5 [lToprdonmo Undopmaumnonno-ko |Tekywwmit kourposts  [Jlaboparopubie  |OTIK-1.1,
MMYHHKaUHOHHAs OIlK-1.3
obpazoarenbHas
TEXHOJOHS
6 |Tpenaxep Mudopmaumonno-ko |Texywmit konrpons  |CPC OIIK-1.1,
MMYHHKaUUOHHAas OI1K-1.2,
obpazosaresnbHas OI1K-1.3
TEXHOJOTHSI
7 |Tecr Hudopmaumnoirto-ko |Tekyupmi koutpois  |[CPC OIK-1.1,
MMYHHKaLHOHHAS OITK-1.2,
obpazoparelisHast OI1K-1.3
TEXHOJIOIus
8 |PazHoypoBHERbIC Tpaauumonnas Tekywwmii kourtpons  |CPC OIIK-1.1,
3a/la4M Y 3a7aHusl oOpazoBareiibHas OTI1K-1.2,
TEXHOJIOTHS OIlIK-1.3

4.2 Bonpoch! K dk3amMeny (3auery)

Ilepsas rpynmna nepuoja arrecrauni (3x3amen) - ounas popma (1 cemecrp)

1. @opmynbHbie enuHKLb BelwecTsa. KonnvecTso Belecrsa. Moisipnas macca Bewectsa. MosispHbiii 06bem
raz000pa3HOro BELLECTBA.

2. DKBMBAICHT BELLECTBA. DKBUBAJIECHTHOE YUCII0. DKBUBANICHT BELUECTBA. DKBUBAIEHTHOE uncno. Konnuectro
BELLIECTBA DKBUBAIEHTOB. MoOJIsipHasl Macca IKBUBAICHTOB.. MOJISIpHBIH 00HEM DKBUBANIEHTOB 1'a3000pa3HOro
BELLIECTBA.

3. IlpeameT XUMHUUECKOI TEPMOAMHAMUKH

4. Tepmoaunamuueckas cucrema. Oxpyxatowas cpeja. Bujbi cuctem (M30/1MpoOBaHHbBIE, 3AKPbITHIE, OTKPLITHIE).

5. CocrosiHue cucrembl. TepmoiMHaMmuueckue napamerpbl

6. Tepmoaunamuueckue npouecesi (p=const, V= const, T= const, p,T= const, V., T= const).

7. (DyHKLlI/H/l COCTOsSAHHSA CUCTEMDbI, (I)}’I-IKLI,I/!I/I npouecea

8. BHyTpeHHsis sHeprusi

9. Tennora u pabora.

10. I'lepBblii 3aKOH TEPMOAMHAMUKH.

1. I'lepBblit 3aKOH TEPMOAMHAMMKH /U151 PA3TMUHBLIX NPOLECCOB. DHTANLINS CUCTEMDI.
12. Tennosoii apdpexr peakumu. 3akou [ecea.

13. CranpapTHas dHTAIbIKS 00PA30BAHUS XUMUUECKOrO COCAMHEHHSL,




14.
15.
16.
17,
18.
19.
20.
21.
22.

23

Bropoii 3akoH TepmoamHamuku

OHTpONMS.

M3meneHns SHTPONUK B M30IMPOBAHHOMN M 3aKPLITOH cHcTeMax
VYpasHenue bonbumana.

Tperuii 3akoH Tepmoaunamuky. CTanaapTHas IHTPONUSL.

H3meHeHne 3HTPONHK B XUMHUECKOM peaKiinm.

Oueprus ['mb6ca. DuTanbnuiitpii n SHTpONUiiHbIH PakTopsI.

.Dueprus I'nb6ca kak KpuTepHid HANPaBACHHOCTH XUMUUECKUX TPOLECCOR.
Brusnue remneparypsel Ha HanpapieHue caMonpoM3BOILHOMO rpolecca

. Pacuer sntponuu dazoporo nepexona
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
33
36.
37.
38.
39.
40.
41.
42.
43.
44,
45.
46.
47.
48.
49.
50.
51.
52.
53.
54.
55.
56.
57.
58.
59,
60.
61.
62.
63.
64.
65.
66.

ITpocTblie 1 cnoxHbIe peakuun. MexaHu3m XUMHUECKOH peakiivi.

CKOpOCTb XMMHUECKOH peaKkimu

N3meHeHne KOHUEHTpaLUKii peareHTOR U MPOAYKTOB B XOAE PEAKLMU.

DakTopbl, BAUAIOILME HA CKOPOCTh peaKiikH.

3aBHCUMMOCTb CKOPOCTH PEaKLIMK OT MPUPO/ILI PEArupyIOLIHX BEILECTB.

[Topsnok u Mmonexkynspuocts peakuuu. [Ipuunib HecoBnaneHus.

["OMOreHHbIe M reTeporeHHbIe peakunm.

3aKoH 1eHCTBYIOLLMX MACC /Ul a) FOMOICHHbBIX PEaKLMii; 0) reTeporeHHsIX Peakimid.

3aBMCHMOCTbL CKOPOCTH peakuuu ot Temneparypst. [pasusio Bant-I'odda. Ypasnetine Appennyca.

9Heprnﬂ aAKTUBaALIMK. M3menenue DHEPruuv no KoopanHare pcakumu.

3aBMCUMOCTb CKOPOCTH peakuuu ot Temneparypst. [pasuno Bant-I'odda. Ypasnenne Appennyca.

Crioco0b! BbIpaKEHHS KOHLEHTPALIMK PacTBOPOB

[Tepepacuer KoHueHTpaLmii.

[Uxkana pH. MonHoe npousseaeHue BOIbI.

Pacuer peakuuu cpebl pacTBOPOR KHCIIOT 1 OCHOBAHHA.

Huccoumnauuns 21eKTpOIUTOB.

Crenenb auccoumaumnu. Konctanra quccotiMaiiym.

3akon pazbasnenus OcTBalibia.

KosumuraTBHble CBOHCTBA PacTBOPOB HEBICKTPOJIUTOB.

[ToHwxeHue JaBiieHus rapa pacTBOPUTEIS Hajl PacTBOPOM. 3akon Payiis.
[ToBbiLeHHe TemniepaTypbl KUTNICHHs pacTBOpa.

[ToHwxkeHne TemmnepaTypbl 3amep3aHus pacTBOpA.

Ocmoc. Ocuornueckoe aapaerue. 3akon Banr-T'odda.
KonnuratueHbie CBOHCTBA PaCTBOPOB MICKTPOAUTOB. M30TOHKMYECKHH KO PULMENT.
DNEKTPOXUMHUUECKME CUCTEMbI M IPOLIECChI.

HonHomeTaruinueckmii anexrpoa. J[IC.

3HaK ¥ BEIMUMHA NOTCHLMANA HIEKTPOA.

BopopoaHblii anexkrpon. YpapHenus papHopecust. Pacuer norenumana.
CraHpapTHbIi NOTEHUKAIT METANTMYECKOrO HEKTPO/a

Psin Hanpsbkenuii Mmetannon

Ypasuenue Hepucra.

Kucnoponnsiii anexkrpoa, YpagHenus pagHosecus. Pacuer noreHuuana.
["anbBaHnueckuii anement. Cxema I'D. DaekTpo/iHble peakunn.

CpBsI3b 27IEKTPUUCCKON U XMMHYUECKOMH paboThI.

DnexrTponmxkyiias cuia. Pacuer DJIC.

Dnement Janmons-Skodu.

XumMuueckasi KOpposus.

DnexTpoxumuueckas Kopposust.

KaroaHble v aHoaHbIe nipouecehl kopposuu. Cxema KI™D.

3almuTa METANIOB OT KOPPO3UHU (JIETHPOBAHUE METAIIOB).

3alumura METaNI0B OT KOPPO3KH (UIEKTPOXMMUHECKAs 3aLlKTa - KATOAHAs, NPOTCKTOPHAs).

3awmTa METANIOB OT KOPPO3HHK (M3MEHEHHE CBOMCTB KOPPOZHOHHON CPEb ).
3almMTa METANI0B OT KOPPO3nK (PALMOHAIILHOE KOHCTPYUPOBAHKE W3AEIHI).



67. AKTUBATOPbI KOPPO3HHU.

68. OcBoeHue npreMa B3BCIIMBAHUSI, METOAA KMUCIOTHO-OCHOBHOTO THTPOBAHMS. PacueTsl ¢ HCMNOb30BAHMEM
3aKOHa DKBUBAJICHTOB.

69. DKCNEepUMEHTANILHOE ONPEACISHUE MOJISIPHOM MACChi DKBUBAJIGHTOB ATIOMUHUS METO-0M BbITECHEHUS
BOJOPOJA M3 KUCIIOThI. [IpUMeHeH e 3aKkoHa IKBUBAJICHTOR B pacueTax.

70. DKCNEPUMEHTAILHOE ONPEAEICHUE DHTATLIIUU PACTBOPCHHS COIM METOAOM KATOPUMETPHH. 3aKperieHne
MOHSATUS SHTAILITUHU.

71. DKCNEPUMEHTANIBHOE ONPE/CICHUE 3aBUCHMOCTH OTHOCHTEILHOW CKOPOCTH XHMUUYECKOM peakUuuu OT
KOHLIGHTPALIMK peareHToB.

72. DxcnepUMeHTalIbHOE OMNpe/ie/ieHHE 3aBUCHMOCTH CKOPOCTH peakLiu oT Temriepatypsl. [Ipumenenne npasuna
BanT-I'opa anist pacuera CKOpOCTH peakiy B 3aBUCUMOCTH OT TEMNEPATYPb.

73. DKCNEPUMEHTANbHOE CMELIEHNE XUMUHECKOIO PABHOBECHS TMPH M3MEHEHHUHM PABHOBEC-HLIX KOHLIEHTPALIMH
peareHToB W npoaykros. [Ipumenenune npunuuna Jle-lllarense ans onpeneneHus HanpasaeHus CMELLIEHUS
XMMUYECKOro paBHOBECHSI.

74. Knacchl HEOpraHM4eckuX COeAMHEHMHI, HoMeHKaTypa. CTerneHb OKMCICHUSI.
OKMCIU-TeNbHO-BOCCTAHOBUTEbHBIC peakuyn, Mossphas macca. KoimuecTBo peulecTsa.

75. ®opmyiibHas eAMHMLA. DKBUBAIESHT JIEMEHTA B COSAMHECHUM, IKBUBAICHTbI COSIMHEHUN Pa3IMYHbIX KIACCOB.
Yucno skBuBaneHTHOCTH. OnipeesieHre YHea IKBUBAJICHTHOCTH COCIMHEHUS, YUACTRYIOWErO B 0OMEHHOM U
OKMCIIUTENLHO-BOCCTAHOBUTENILHON peakumn. KonuuecTso BewecTsa IKBUBAICHTOR. AJJIUTUBHOCTD MOJISIPHOH
MaccChl 9KBMBAJICHTOB. PacueThbi Mo 3aKOHY DKBUBAJICHTOB.

76. Onpeaenenue TeroBblx 3PQekTos peakuuu. Pacuersl dHTANLNKE 00pa30BaHUs BEUIECTB MPU U3BECTHOM
TeroBoM apekre peakuru. Pacuer n3MEHEHHS SHTPOITUM B XOE PeaKkLMK 1 npu (pa3oBbIX NpeBpalleHusX.

- OnpeneneHye HaNpaBJIGHHOCTH XUMHYECKHX MPOLIECCOB U BEPOSITHOCTH NPOTEKAHKS XUMHUUECKOH PeakLmu B
3aBUCUMOCTH OT TEMMEPATYPhbl.

77. IlpuMeHenue 3aKoHa ACHCTBYIOLUMX MACC JIs pacuera CKOPOCTeH XMMHUYECKHUX Peakiini, TEKYIMX
KOHLIGHTpALMI peareHToB U npoaykToB. Pacuersl o npasuiy Bant-I'odda. 3akon aeiicreyommx Mace ans
FOMOIEHHbIX W FETEPOreHHbIX PeakU it Jist cocTosinug pasHosecust. [pumencnue npunumna Jle-llatenve ms
OMpPEAE/IEHUS CMELLECHUSI PABHOBECHS 1TPU U3MEHEHHMH YCloBUi npouecca. PacueT pasHo.

78. PacueTbl pasanuHbiX CNocoOOB BbIPAKEHHS KOHLUECHTPaLKMK pacTBOpoB. CoCTaBecHHE YPABHEHUH peakuuit
AMCCOLMALIMK COEAMHEHUI PA3IMUYHbBIX KJ1aCCOB W YPAaBHEHWH peakunii rtuapoimsa codieit. Jluccounauus cuilbHbIX
1 cnadbIX AIeKTPoiMTOB. PacueTsl Bennuntbl pH 8 pacTBOpax KUCIOT M OCHOBAHUH.

79. DnexTpoAHbIN 1TOTEHLMAN HOHHO-METAIUTMMECKUX W Ia30BbIX 211eKTpoa0B. YpasHenue Hepuera. Pacuer DJIC
raflbBaHUYECKUX 211eMeHTOB. COCTaB/ICHHE IajibBAHUUYECKHX DJ1E-MCHTOB W ICKTPOAHBIX MPOLIECCOB.

80. Onpenenenune BO3ZMOAKHOCTH NPOTEKAHMS KOPPO3KUM MeTallla B 3aJaHHblX yeiaosusx. Cnoco0bl 3alimThl
METaJIJIOB OT KOPPO3HH.

81. bonee noaHoe NOHUMAaHME 3aKOHOB XMMUUYECKON TEPMOAMHAMUKH W KHHETHKH, [10JyEHHUE HABLIKOB B pacueTe
TENI0BbIX APPEKTOB, ONpeACICHUH HAMPABICHHOCTH XMMHUYCCKUX MPOLECCOB, aHAIW3€E PEAKLIMOHHOM
CMOCOOHOCTH BELLECTB, ONPEAEIECHHN CKOPOCTH PEAKLIMK, PACUETE KOHCTAHTbI PABHOBECUS, PABHOBECHbIX
KOHUEHTpaUUH peareHTOB U NMPOAYKTOR.

82. Ilpurorosnenne pacTeopa 3aaHHON KOHLEHTPALMKU W3 KOHLEHTPUPOBAHHOTO pacteopa. OnpeaeneHue
KOHLIEHTPALIMK KPENKOoro pacTpopa ¢ nomouibo apeomerpa. Pazbasnenue pacreopos.

83. DkenepruMeHTaNbHOE ONPEIeNeHHE MOJISIPHONW MACCh! DKBUBAJIEHTOB allOMHUHNSI METO-10M BbITECHEHUS
BOAOPOJA U3 KUCOTbI. [IpuMeHeH e 3aKoHa DKBUBAJICHTOR B pacuerax

84. Onpenenenue pH pacTBOPOB KMCIOT W OCHOBAHUH C MOMOLUBIO PA3IMYHBIX HHAUKATOPOB. CpaBHe-HUE
MONYHYEHHBIX BEJIMUUH C PACUYETHbLIMU.

85. Habatoaenre npoueccoB KOPPO3MK METAIIOB B 3aBUCHMOCTH OT Pa3JiMUHBIN YCIHOBUN HAXOIKAEHUS.
AKTUBaLKMS KOPPO3MM. 3aLLUTHBIC MCTALIMUECKUE NOKPLITHS. COCTABICHNE KOPPO3HOHHBIX DJIEMEHTOB U
ANEKTPOAHBLIX NPOLECCOR.

86. Uncno aKBUBANIEHTHOCTH.

87. IlpumeHeHre OCHOBHBIX 3aKOHOB XMMHH B KOJMHECTBEHHbBIX PACUETAX MO YPABHCHUSM PEaKLMA.

88. I'pumerenne 3akoHa SKBUBAJICHTOB B TEPMOXMMHUUYECKUX paccueTax.

89. Paccuersl ckopocTeii peakuyu W onpejeieHue GakTopos BIMSIOUMX HA CKOPOCTH M CMELLEHUE XUMHUYECKOrO
paBHOBECHS.

90. Paccuerbl KOHUCHTpAUMH PACTBOPOB.

91. DnekTpoXMMHUECKHE pacteThbl MO YPaBHCHUAM PEeaKuMid.

92. DneKkTpOXMMHUECKHE pacueThbl 0 YPABHEHUAM PEaKLUH.



93. lNpumeneHne OCHOBHBIX 3aKOHOB XUMHUHM B KOJUUECTBEHHbIX PACUETAX 10 YPABHEHUSM pEaKLMii.
94. IlpumeneH1e 3aKOHOB TEPMOJMHAMMKH B TEPMOXMMHUUECCKMX PaCCUETaX.

95. Paccuersl CKOpOCTGﬁ pCaKuUHn 1 ONpeACiCHUC (})ZIKTOPOB BJIMSIHOUIUX Ha CKOPOCTb U CMEUIEHHE XUMHUYECKOIro
paBHOBECHS.

96. BbiOop 6a30BbIX XMMUUECKHMX 3aKOHOB IJ1S PELLEHHUs BOTPOCOB TPOPECCHOHANILHON NS TEbHOCTH:
MOJIKYEHHS, NPUMEHEHUS U DKOJOTHK CTPOMTEALHBIX MATCPHATIOB.

Bropas rpynna nepuoja arrectanuu (3auer) - ounas gpopma (2 cemectp)

1. Buapl skeCTKOCTH BObL. ENMHULIBI H3MEPEHUS IKECTKOCTH.

2. Knaccupukauus npupoaHLIX BOJ M0 BETUUMHE HECTKOCTH U 110 MUHEPAJIM3ALKK.

3. Onpenenenne kKapOOHATHOM IKECTKOCTH BO/JIbI.

4. MeTtonbl ycTpaHeHUs KapOOHATHOM JKECTKOCTH: a) TEPMUYECKUN METOL yMArdeHHs BObI; 0)
COQOBO-U3BECTKOBBIH METO/L; B) U3BECTKOBBIN METOJ1; I') hocdaTHbiél MeTOA.

5. PacueTnl KeCTKOCTH BOJIbI M MACChl PEareHTOB, HEOOXOAUMBIX JUIsl YMSATUCHHUS BO/bI.

6. MeTon woHHoro obmena. Knaccuduraums HoHuTos.

7. ncnepcHbie cuctembl. Knaccudukatus JUCHEpCHbIX CHETEM MO pazMepy 4acTyil AMCHEpPCHOM

dazwr. [iucnepcuas daza. [iucriepenonnas cpeia.

8. Knacen(ukaims aucnepeHbIX CUCTEM 110 arperaTHoMy COCTOSHHIO JIMCTIEPCHOM (pa3bl U AMCNEPCHOHHOM
cpefbl.

9. Knaccudurkalins KOMIOWIHBIX CUCTEM MO CTENEHH B3aMMOACHCTBUS AMCTIEPCHON (asbl ¢ JMCIEPCHOHHOM
cpenoit (imounbHbIe U TMOPOOHbIC KOMIOW/HBIE PACTBOPbI).

10. Knaccudukauus KonIoMaHbIX CUCTEM NO CTENCHN B3aMMOACHCTBIS YaCTHL AMCNEPCHOM (a3l MEKLY COBOMA.
I"enu v 300u.

11. MeToabl nonyueHus AMCNepCHbIX CUCTEM.

12. OnTHyeckue cBOMCTBA IMCNIEPCHBIX CHCTEM.,

13. IToBepxHOCTHASI IHEPTHSL, MOBEPXHOCTHOE HATIKEHME.

14. Ancopbuus. I1AB. Ipumencnue IMAB B cTrpouTenscTse.

15. Konnouansie pactsopbl. CTpOeHHE KOMTOMAHBIX HACTHLL PHAPOPOCHBIX 301l
16. YcToHUMBOCTb M KOAryIsLMs KOMTOMAHBIX cucTem. Buapl yeroiuusoctu. Hpasuno ynsue-Tapau.
17. ®akTopbl, BAUSIOLLIME HA YCTORUUBOCTL M KOArYJiSLMIO KOJIOWAHBIX PACTBOPOB.
18. O6uue PU3MKO-XMMUUECKHE CBOMCTRA BSXKYLLMX BELIECTB U MX KilaccH(rKaLms.
19. Bo3aywHbie Bshkylue BeuiecTsa. Bozyuinas nisectn.

20. T'uncoBble BsOKYILIME BELLECTBRA.

21. MaruezuanbHblii LICMEHT.

22. CuamkaTrHoe CTeKIo.

23. XKunkoe crexJio.

24. Curannsl.

25. @apdop, dasHe, 0GKMUIOBbIE KEPAMHUUECKHE MATEPUAIb.

26. Iloprnanauement. Coipbe, NoayUueHue, TBEPACHHE, NPUMEHEHHE.

27. I'nuHozemMuCTbIi LeMeHT. Cbipbe, MOsIyYeHUe, TBEPACHHE, MPUMEHEHUE.

28. 'mppasnuueckast uzsectsb. [lyunonatosbie nobasku.

29. Koppozus 6eToHa. MeToibl 3aUiHTbE OT KOPPO3UH.

30. Knaccudukaumsi, CTpyKkTypa v CBOWCTBA MOJUMMEPOB.

31. ®uznueckue CBOKWCTBA MOJAUMEPOR.

32. JdecTpyKuust NOJMMEPOB, €€ OCHOBHBIE BHLbI.

33. Ilnactmaccesl.

34. Buabl nosuMepoB, NpUMEHSEMbIX B CTPOUTENLCTBE.

35. IonumepHbie n06aBKkH B HECTOHDI.

36. OnpeneneHue CUAMKATHOrO MOAYJIS 3KUAKOIO CTEKIIA.

37. Onpenenexune o0WEN JKECTKOCTH BOAbL.

38. Onpenenenue kapdOHATHOM HKECTKOCTH BOAbI.

39. Onpenenenue aacopOoLMK YKCYCHON KUCIOThHE HA aKTUBMPOBAHHOM YIUie.

40. OnpegeneHue CyMMapHOro Cojieprkatus KapOOHATOR KaJILIUs U MarHus B MeJe.
41. PacueTnbl 5K€CTKOCTH BOJIbI, MACChI PACTBOPEHHbLIX CONIEN B BOJE.

42. PacueTbl Macc pearcHToB, HEOOXOAMMbBIX /ISl YMSTYEHUS BOAbI.



43. Ctpoenue yactuu aucriepcHoi dasbl ruspodobubiii soneit. Cocraeienue popmy MuLIENT ruAPOGOGHBIX
30J1el.

44. YcTOWUMBOCTD M KOArysiUMs KOJIJIOMIHBIX CHCTEM.

45. Onpenenexue noporos KOArysiiu ruapodGobHbIX 30eH.

46. Peluenue 3a1a4:paccueThbl 110 yPaBHEHUSIM MOJIYUCHHS W TBEPACHUSA BAKYLLMX MATEPHATIOB.

47. BozayuiHbie BSOKYLIME MATEPHUAIIbI.

48. Coipbe, NoNyHEHUE U TBEPACHHE BO3/YLLIHON U3BECTH, MMIICOBBIX ¥ MArHE3HANbHBIX BSOKYLLMX.

49. I'mapapivueckne BSOKYLIME MATePHAIbL.

50. Cpipbe, noy4eHue U TBEPACHHE MTMHO3EMUCTOrO U MOPTIIAHILEMEHTOB, TMAPABIHYECKON H3BECTH.
51. Cpipbe, Noy4YeH1e 1 TBEPICHHUE MNTHHO3EMUCTOrO U MOPTIAHILEMEHTOB, I'M/PABIMYECKON H3BECTH.
52. Peluenue 3apau:paccueTsl 1o ypaBHEHUIM MOSYUCHHUS W TBEPAEHMS BKYLIMX MaTEPUAIOB.

53. Crbipbe, noayyeHHe 1 TBEPACHHME NIMHOZEMHCTOrO M NOPTIAHALEMEHTOB, MMAPaBIMYECKOH H3BECTH.
54. OnpeneneHue Ka4ecTBa BO/Ibl MO0 OCHOBHbLIM MOKA3aTE/SAM.

55. Knaccudukaums AUCIICPCHBIX CHCTEM (CTPOUTEIbHBIE MaTEPHaAibl).

56. Boibop cTpouTeibHBIX MAaTEPUATIOB B COOTBETCTBMK C XUMHUHECKUM COCTaBOM (CBONMCTBAMM).

57. BblOOp CTPOUTENBHBIX MATEPUATIOB B COOTBETCTBUM C XMMHUUYECKMM COCTaBOM (CBONCTBAMM).

58. CunukarHble Marepuallbl. BblGOp CTPOUTEJILHLIX MaTeprUalioB B COOTBETCTBHM ¢ XUMUYECKHUM COCTAaBOM
(cBoiicTBamm).

59. Onpeneﬂeﬂne OCHOBHbIX MOKa3aTeNen KauecTsa BObI.

60. BbiGop cTpoMTEILHBIX MATEPHAJIOB B COOTBETCTBUM C XMMHUYCCKMM COCTABOM (cBolcTBaMu). JlucnepcHocTs

MaTepHalloR.

61. OcHoBHble TPeOOBaHMs K KAUECTBY BOJIbI IPUMCHSIEMOM /15 3aTBOPEHUS MUHEPAILHBIX BAXKYLLMX.

62. BbiOop CTPOMTENLHBIX MATEPHANIOB B COOTBETCTBMM C XUMUUECKUM COCTaBOM (CBOMCTBAMM). ALresus.
63. BbI60p CTpOMTENLHBIX MATEPHANOB B COOTBETCTBUM ¢ XMMUUECKMM COCTaBoM (croiicTBamu). Mopowky.
64. Boibop CTpOMTENLHBIX MATEPHANIOB B COOTBETCTBHN C XHMUHECKMM COCTaBOM (CBOHCTBaMM). LieMeHTbI.
65. BeiOop CTPOMTEILHBIX MATEPHAIOB B COOTBETCTBMH C XMMHUUECKMM COCTABOM {CBOMCTBaMM). BO3yLLIHbIE,
I'MAPABIMYECKUE MUHEPAJIbHBIC BSDIYLIUE.

66. Bbi6op 6a30BbIX XMMHYECKHUX 3aKOHOB TS PELICHUS BONPOCOB NPOPECCHOHANLHON eI TENbHOCTH:
MOJTyYEHUs, MPUMEHECHUS U DKOJOTHH CTPOUTCIILHLIX MATEPUATIOB.

4.3 TexHoornst BLIsSiBJACHH YPpOBisi OCBOCHMS JUMCII M HbI

Texnonorus BoisBICHUsS YPOBHS OCBOCHMS JIUCUMILIMHBI TPUBOAUTCS B (hoHae ouenounbix cpeacts (POC).



5. YYEBHO-METOJUYECKOE ¥ MHO®OPMALMOHHOE OBECIEYEHUE OCBOEHUS
JUCLMILIAHBL (MOJIYJIs)

5.1. OcnoBHasl ¥ AONOJHHTELIAS JIHTCPATYPA
OcHoBHas JuTEpaTypa

1. Koposun, H. B.  O6was xumus : yueOHuK Atst By308B 110 TeXH. Hanpaeaenusm u cnel. / H. B. Koposun. - 10-¢
u3M., 1on. - Mockea : Beicwas wikosa, 2008. - 558 c. : un. - (ToGeantens konkypea yuebuukos). - Bubnuorp.: c.
546. - ISBN 978-5-06-004403-4 : 616.00.

2. Cemenos, L.H.  Xuwmus [Dnexrpounsiii pecype] : yueOuuk / M. H. Cemenos, U. J1. [Neppunosa. - Xumus ;
2019-06-21. - Cankr-TlerepOypr : XUMU3IIAT, 2016. - 656 ¢. - ISBN 978-5-9388-275-5.
(http://www.iprbookshop.ru/49800.html)

JonmotHHTeIbHAS AUTEPATYPA

I. Ipece, LA, OcHosbl 06wielt Xumuu [DriekTpornbiit pecype] : yuebroe nocobue / M. A. Tpecc. - OcHOBbI
obwei xumuu ; 2017-07-01. - Cankr-TlerepOypr : XUMMBIAT, 2014. - 352 ¢. - ISBN 978-5-93808-234-2.
(http://www.iprbookshop.ru/22542 html)

2. Boabxun, B. B.  O6was xumus. M3dpantbie riass : yue6. nocodue ais BY30B 110 HanpapJeHUsIM MOAroT. 1
criew. B 00n1. TexHukn v Texnonorun / B. B. Boabxuu. - 2-¢ uza., nepepad. u gon. - Canxr-Terep6ypr ; Mockea ;
Kpacnopap : Jlanb, 2008. - 379 c. : wn. - (YueGuuiu ans sysoe. Creunanibhas sureparypa). - ISBN
978-5-8114-0831-3 : 613.00.

3. Xumus : METO/. YKa3aHUs 10 BbINOJHEHHUIO KOHTPOJIbHON paGoryl Ne 1 ans nanpasnenns 271101.65
"CTpOMTENLCTBO YHUKAIBHBIX 31aHUH W COOpYKeHHH" 3204HOM GopMbl 00yueHus / Hopocub. roc.
apXMUTEKTYP.-CTPOUT. yH-T, Kap. xumum ; coct.: A. M. Hanunenke, M. JI. Kocunosa,C. B. Cbicoes. -
Hosocubupck : HI'ACY (Cuberpun), 2013. - 28 ¢. : Tabu. - 6.11.

4. Akumos, JLU.  Xumus [Dnexrponnbiit pecype] : yuednoe nocobue / JI. M. Akumos, A. W. Nagnos. -
Canxr-Tlerepbypr : Cankr-IlerepGypreknii rocy 1apeTBeHHbIR APXUTEKTYPHO-CTPOUTENLHBIN yHUBepeuTeT, DBC
ACB, 2011. - 142 c. - ISBN 978-5-9227-0291-1. (http://www.iprbookshop.ru/19054.html)

MeTOH“'IECKl/le YRazaHnusa

1. OCHOBHbIE NOHATHS U 3aKOHbI XUMUH © KOHTPOJILHBIE 3aaHusl 1S | KYpCa 110 HANPABICHHIO MOArOTOBKH
08.03.01 "Crpourenncteo" Beex hopm 00yueHus / M-go o6pazosanus u nayku Pd, Hosocub. roc.
apXHUTEKTYP.-CTPOUT. YH-T (Cubetpun), Kad. xumum ; coct. M. J1. Kocunoga. - HosocuGupek : HFTACY
(Cuberpun), 2015. - 28 ¢. : Tabi. - 6.4,

2. OKMCIIUTENLHO-BOCCTAHOBUTEIIbHBIE PEAKLIMK | METO. YKazaHus ais | kypea seex cnel. 1 gopm obyueHus /
HoBocub. roc. apxutektyp.-ctpout. yu-1 (Cuberpun), Kad. xumuu ; coer. T. H. Yepemucuna. - HoBocuGMpek :
HI'ACY (Cuberpun), 2011. - 12 ¢. - 6.11.

3. Ulepwmnesa, T. A. (npog. ; HFACY (CuGerpun), kad. Xumus).  Xumus : yue6. nocobue s nogror. k
tectuposanuio / T. A. llepwnesa ; Hoeocu®. roc. apxurexryp.-crpout. yu-1 (Cuberpun). - Hosocubupek :
HI'ACY (Cuberpun), 2011. - 148 c. : Tabu. - bubnuorp.: ¢. 148. - ISBN 978-5-7795-0544-4 : 136.00.

4. Mouubie pasrosecus [DsiekTponHbli pecype] : MeToauueckue ykasaHusi 1o Bbi1oiHeHuIo 1abopaTopHoii
paboTbl no Hanpasnenusm rnoarotosku 08.03.01 "Crpourenncto” (npodunu "Bogocnabkenne 1
BopooTeeneHHe", "[1pOM3BOCTBO U IPUMEHEHHE CTPOUTENILHBIX MATEPUATIOB, U3/ICAUINN KOHCTPYKLIMI") K
20.03.02 "IMpuponoobycrpoiictso u Boonons3oBanme” Beex Gopm 0bydenus / M-so oGpazoanus v Hayku PD,
HoBocu®. roc. apxurektyp.-crpout. yu-1 (Cuberpun), Kad. xumun ; cocr. H. A. Crapuesa. - HosocnGupex :
HI'ACY (Cuberpun), 2016. - Dnexr

5. COOpHHK 3a7a4 M ynpaXKHCHHI 110 XUMKK [ DiieKTpoHHbIN pecype] : no nanpassienuio nogrorosku 08.03.01
"Crpourenbcto” Beex popm o0yuenus / M-o obpasosanus u nayku P®, HoBocHG. roc. apXUTeKTyp.-CTPOUT.
yH-T (Cuberpun), Kad. xumum ; coer. I I1. Anexceesa. - HoocuGupek : HTACY (Cuberpun), 2015. - Dnekrpo.
TEKCT. - 0.1,

6. Peakunu B pacTBOpax sNneKTPoMTOB [DNEKTPOHHLIN pecype] : MeToA. ykazaHHs uis | kKypea Beex cneit. u hopm
00yuenns / HosocuG. roc. apxurekryp.-crpout. yu-1 (Cuberpun), Kad. xumun ; coct. T. H. Yepemucuna. -
Hoeocubupck : HFACY (Cuberpun), 2013. - Bnexrpon. rekct. - 6.1,



7. CocTae U CBOWCTBA PpacTBOPOB [ DIIEKTPOHHBINH pecypc] : METOAMUECKHE YKa3aHUs 110 peLleHHIo 3aiad s |
Kypca Bcex HanpasnaeHuii u gopm obyuenus / Hosocnd. roc. apxurexryp.-crpout. yu-T, Kad. xumuu ; cocr.: T.
M. Kpyrckas, O. A. IMonyuuna. - Hopocnbupek : HFACY(Cuberpun), 2014. - DnekTpoH. Teker. - 0.1.

8. XuMus : METO/1. yKa3aHMst 1O BBIMOJHEHWIO KOHTPOJAbHOW paborsl Ne 2 juist nanpasnenus 271101.65
"CTPOUTENbCTBO YHUKAILHBIX 31aHKI 1 coopykenuit” 3aounoi dpopmbl obyuenns / HopocuO. roc.
apxXUTEKTYp.-cTpouT. YH-T, Kad. xumuu ; coct.: M. JI. Kocunosa, A. M. Janunenko.C. B. Ceicoes. -
Hosocubupck : HFTACY (Cubcrpun), 2013. - 29 ¢. : raba. - 6.1

9. CocTaB 1 CBOMCTBA pacTBOPOB : METOMUECKHE YKA3aHUS 110 PELIEHUIO 3a/1a4 U1 | Kypca Bcex HarpaBneHud u
dhopm 00yuenus / Hoeocud. roc. apxurexryp.-ctpout. yu-T, Kag. xumum ; cocr.: T. M. Kpyrckas, O. A.
[TonyHnuna. - HosocubGupek : HFACY (Cuberpun), 2014. - 28 ¢. - 6.u.

10. Xumuueckast TepMOJMHAMMKA : MHIMBM/L. 3aaHust no aucuuninbe "Oow. xumus" juis 1 Kypca Bcex creLl.
aHeB. hopmbl 00yuenus / Hosocnb. roc. apxurekryp.-ctpount. yH-1 (Cuberpun), Kag. xumum ; coct.: T. M.
Kpytckas, C. B. Coicoes, B. A. lecrakoe. - Hosocubupek :HI'ACY (Cuberpun), 2007. - 44 c. - 6.1.

11. MupuBuayaibHOE 3a1aHHe MO XUMHHM M METOAMHECKHE YKA3aHMsl [0 €r0 BbIMOJHCHMIO [ Ul HANpPaBIeHUs
08.03.01 "CrpouTtenbeTo" 04HO-3204HOM (popmbl 00yuenus / M-Bo obpazosanus u Hayku P® ; Hosocub. roc.
apxXUTEKTYp.-cTpouT. YH-T (Cubctpun), Kad. xumuu ; coct. T. M. Kpyrekas. - Horocubupek : HTACY
(Cubctpun), 2015. - 40 ¢. : Tabun. - 6.11.

12. COopHHUK 3a7au W ynpaxcHeHHH 110 XuMuK : o HanpasaeHuio noarorosky 08.03.01 "CrpourenscTBo" Beex
dopm o0yueHus / M-Bo obpasosanus 1 nayku PO, Hosocub. roc. apxurextyp.-ctpout. yH-T (Cubcrpun), Kad.
xumuH ; coct. I'. T1. Anekceeea. - Hosocubupek : HTACY (Cuberpun), 2015. - 72 ¢. : tabn. - 6.1,

13. MnausuayanbHOE 3a1aHUE MO XUMUK M METOJIMUCCKUE YKA3aHMs 110 €ro BhINOJIHEHUIO [DNeKTPOHHbIH pecypc]
: anst vanpasnenus 08.03.01 "Crpoutenseto” 0uHo-3204HOM hopmbi 00yueHus / M-Bo obpa3oBaHus 1 Hayku PD
; HoBocub. roc. apxurektyp.-cTpout. yH-T (Cubctpui), Kad. xumuu ; coct. T. M. Kpyrckas. - HoBocubupck :
HI'ACY (Cuberpun), 2015. - DnekTpoH. TekcT. - 0.1

14. Xumuueckoe paBHoBecHe [ DIeKTPOHHBIN pecype]| : METOAMUECKHE YKa3aH sl 110 BbINOJIHEHMIO 1ad. paboTbl
s 1 kypea Beex cneul. v popm o0ydenust / M-Bo obpazosanus u Hayku PD, HoBocu0. roc. apxurexTyp.-CTpouT.
yH-T (Cubcrpun), Kad. xumuu ; cocr.: A. M. [lanunenxo,H. B. bnarununa, M. J1. Kocurosa. - Hoocubupcek :
HI'ACY (Cubcerpun), 2009. - | anekrpon. onr. auck (CD-R) : tabn. - 6.1

15. XuMHYeCKOe paBHOBECHE : METO/L. YKa3aHus o BbironHeHuo jiad. paborst aist 1 Kypca Beex cneu. v hopm
06yuenus / Hoeocu®. roc. apxutextyp.-ctpont. yH-T (Cuberpun), Kag. xumun ; coct.: A. M. Jlanunenko, H. B.
Bnarununa, M. J1. Kocunora. - Hosocubupek : HIACY (Cuberpun), 2009. - 12 ¢. @ mi. - 6.1

HopmaTuBHas JoKkyMeHTaAnUS

1. UzBectus By3os. Ctpoutenscrso. 10-11.-2016.

[epuoanyeckue u3ganus

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

5.2. Hcnoub3yembie 0a3bl JAHHBLIX ¥ HHPOPMAUHOHHBIC CHPABOYNLIC CHCTEMb)

Tabauua 5.1 Ucnosbzyemoe nporpammHoe odecneueHue

Ne HaumeHopauue [MoareepaxacHue .
) KonuuecTso nuLieH3ui
n/n MH(OPMALIMOHHBIX PECYPCOB JIMLICH3UH
1 2 3 4
1 |Office Project 2007 Professional AKT BbINOAHEHHBIX padoT OT 500
15.08.2020r NeA7
2 |Windows XP Professional Ceptudukar or 20.08.2007 502

Ne42605370, Cepruduxar ot
17.07.2008 Ned4290964,
Ceprudukar or 26.09.2008
Ned44607324

Ta6nuua 5.2 Ucnosb3yemble 6a3bi AAHHBIX M UHPOPMALMOHHO-CIIPABOUHBIC CUCTEMbI



Ne Haumenopanue MoareepaaeHue .
KosinuecTBo juLeH3ui
n/n MH(DOPMALIMOHHBIX PECYPCOB JULEH3KU
1 2 3 4
HayuHas snexrponHas 6ubiuorexa Ceoboano pacnpoctpausiemast b1, 1000
AKT BbINOJHEHHbIX padoOT OT
15.08.2020r NeA7
2 |MOODLE - INopran xucTaHuHOHHOIrO Ceoboano pacnpoctpansiemas b1, 1 000
00yuenuss HICACY (Cubcrpun) AKT BbINOJIHEHHBIX padoT OT
15.08.2020r NeA7
3 |O¢uumansHbii caitr [TIHTE Ceoboano pacnipocrpansiemas b/, 1 000
AKT BbINOJHEHHbIX paboT OT
15.08.2020r NeA7
4 |[TpodeccuonalibHbie cripaBoUHbIe CornatueHue 0 COTpyIHUYECTBE OT
cucrembl "Texakenept” yueb. 190.10.2019 Ne 6/59-19
5 |DneKkTpoHHbIN KaTanior OMbIMOTEeKH Horosop o1 20.10.2016 Ne16816 500
HI'ACY (Cuberpun)
Tabnuua 5.3 Ucnosb3yemble HHTEPHET-peCcypehbi
No HaumeHoBanue ,
Ccebinka
n/n MH(OPMALIMOHHBIX PECYPCOB
1 2 3
I |UndopmauronHo-cripaBounbiii nopran  |http://www.library.ru/
Library.ru
3bC IPRbooks http://www.iprbookshop.ru/
3 |«MzBectus By30B. CTPOUTENLCTBOY http://izvuzstr.sibstrin.ru/
Caiit 0 xuMuu. CrpaBoOHHUK XMMHUKA. http://www.xumuk.ru/
DOUUKO-XUMHUYECKHE BE/TUUMHDbI
5 |2nexTpoHHbIi pecype yueOHol http://window.edu.ru/
aurepatypbl MUuHucTepeTBa
obpazoBanus PO
5.3. Meroanyeckne peKOMEHAAUUHE N0 OPraHM3aANME H3YYCHUA NICHH IR HbI

Tabnuua 5.4 Ucnosbsyembie 00pa3zoBaTesibHbIC TEXHOIOMMH

Ne HaumeHopaHue o
Bua zaHaTuii Kparkas xapaxrepucruka
n/n Texnonorum
1 2 3 4
1. |AyauTopHbie MOTOUHbIC HUndopmaumonnsie nexuuu, |Ha nexkumsx: ucrnosibzoBanue
rpynroBble 3aHsITHS B NPaKTHYECKUE 3aHSITUS] MYJLTUMEAMIHONO MPE3SHTALMOHHOTO
CMneuranM3upoBaHHbIX 000pyA0BaHKS C IeMOHCTpALMEH
Knaccax BUIEO(PHIbMOB, (pororpaduii, KOMMNBIOTEPHbIX
npe3edTaumi, Ha npakrtuueckux 3aHaTusx:
OCBOEGHME KOHKPETHBIX YMCHHUH W HABBIKOB MO
MPE/IOKEHHOMY TPEro/1aBaTesiemM ajlropuTmy.
2. [Meron npobaemuoro [Tpobaemmbie CaMoCTOSTENILHOE H3YUEHHE CTYIeHTAMK
M3JI0XKEHMs MaTepuana JCKLMH, NPAKTHUCCKUE mMarepuana JeKLMmM ¢ NoCseLyoLLe
3AHSATHS auckyccreit B ayauropuun. Opranuzauus
yuebHOH paboThl, HanpaBJicHHas Ha pelieHne
KOMIUICKCHOM yueOHO-Mo3HaBaTeIbHOM 3a0a4n
Ha MPaKTUYECKHX 3aHATUSIX.
3. |HMuTepakruBHas Gopma Jlekumsi-nuckyceus, Jlexums «oGparHoli cs3uy, npennoaratowas

MpoOBCACHMS 3aHATH i

ﬂCKllHSI-6€CCJ_Iﬂ

00CYIKIUCHHUE CIIOPHBIX BOMPOCOB,
BO3ZHUKAIOIUMX TP M3JI0KEHUU MaTepuana B
ayJAUTOPUH.

Berpeuu ¢ npeacrasuTensmu npoduiibHbIX
KOMMNaHUH, NOCeuleHUe Cnelrantn3upoBaHHbIX
BbICTABOK.
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HucranuuoHHoe o0yueHue

CamocrosTenbHas padora,
KypcoBas padbora

CamocTosTeIbHO M3yueHHe 00yvatoLMMHCs
yueGHOro Marepuasa B AMCTAaHUMOHHOM
pexume Ha nopraiie http://do.sibstrin.ru/,
CaMOKOHTPOJIb OCBOCHUSI MaTepuaa ¢
MCIOJIE30BAHUEM TECTOBOM 6a3bl noprana
JMCTaHLMOHHOT0 00yUeHMs, KOHCYJIbTALMU NO
BBLITIOJIHEHHIO [IPAKTUUECKUX 3alaHUH 1
KYpCOBOMY MPOEKTUPOBAHUIO B on-line
pexume.




6. MATEPUAJIDHO-TEXHUYECKOE OBECIIEYEHUE
Tabnuua 6.1 — MarepuaibHO-TEXHHUECKOE 0DCCneUeHUe TUHCUMITTHHbI

HaumeHnoBaHue crniequanbHbIX®
MOMELIEHUH U MOMELUCHUH [ist
CamMoCTOSITENILHON paboThI

OcHaleHue crneyranbHbLIX MOMELUEHUH W IIOMELUECHME U1 CAMOCTOSTEIbHOM
paboTbl

1

2

3paHue nabopaTopHOro Kopryca
no yn.Typreunea, 159, 364 aya.
(Jlexumm)

YueOHast ayiuTopust 415 NPOBCACHUS 3aHATHH JIEKUMOHHOrO TUIA, 3aHATHH
CEMMHAPCKOro TUNA, KYPCOBOTO NPOEKTUPOBAHHS (BBIMOIHEHHS KYPCOBbIX
paboT), rpyNoBbIX M MHAUBHAYAJIbHBIX KOHCYJIbTALUMN, TEKYLLETO KOHTPOJIS
Y MPOMEKYTOUHON aTTecTalmm.

O0wee konuuecTso mect: 200

3naHue 1abopaTopHOro Kopryca
no yn.Typrenesa, 159, 365 ayu.
(Jlaboparophsie, KonrposibHas,
3auer, Dk3ameH, [pakTuueckue,
CPC)

YuebHas ayauropus Ui MPOBEICHUS 3aHATHH CEMUHAPCKOTO THIIA,
FPYNIOBLIX U MHAMBUIYabHbIX KOHCYJIbTALMH, TEKYLIEro KOHTPOJIS U
NPOMEKYTOUHOH aTrecTauum

JlaGoparopHbie KOMIUIEKChI: YIIK 110 Kypey Xumun | wr.;O60pynoBatue ajs
yueOHoro npouecca: aocka ayauropras | wir.;Mebesb: wkad 4 wr., cTobl
15 wr.;Jlaboparopnoe obopynosanue: pasnoe | wir.

O6wee koauuecTso mect: 30

3naHue n1abopaTopHOro Kopryca
no yn.Typrenesa, 159, 366 aya.
(JIaBoparopHbie)

Yuebuas ayIMTOpUs s NPOBEACHUS 3aHITHIH CCMUHAPCKOTO THIIA,
rpyMnnoBbIX U HHAWBUIYAJIbHBIX KOHCYJIbTAUMH, TEKYLIEr0 KOHTPOIIS U
MPOMENKYTOHHOM aTTeCTaLK

JlabopaTopHbie KOMIUIEKChE: YIIK 110 Kypey Xxumun 7 wr.;060pynosarue ans
yueOHOro npotecca: a1ocka ayauropHas 2 wir.;Mebesnb: wkad 5 wr., CTobl
30 wr.;JlaGopatoproe obopynosanue: paztoe | wr., Mewanka 2 wr.
Obuiee kosmuectTso mect: 30

3nanne nabopaTopHOro Kopriyca
no yn.Typrenesa, 159, 371 ayn.
(JlaGopaTopHblie)

YuebHas ayquTopus JUist POBEICHHUS 3aHITHI CEMUHAPCKOrO THIIA,
FPYMNOBLIX U WHAMBMIYANbHBIX KOHCYIbTALMI, TEKYILEro KOHTPOJIS 1
MPOMEKYTOUHON aTTeCTAlNK

JlaGoparopHble KOMILIEKChI: YK Mo Kypey xumun | wr.;U3mepurensroe
obopynosanue: Tepmomerp | wit., nonometpust | wr.;Me6ens: wkad 6 wr.,
naboparophas 4 wr., croanl 20 wr., Tymba 22 wir.;JlaGoparopHoe
obopyaoBanue: paznoe | Wwr., HarpesarebHoe 060pyaoBaHue 2 LUT.
Obwee kKosimuecTBo mect: 30

3naHue n1abopaTopHOro Kopriyca
no yn.Typreuesa, 159, 372 ayn.
(JlaboparopHbie)

YuebHas ayiutopus Ui NPOBEASHUS 3aHATHIH CEMUHAPCKOrO THIIA,
FPYNNOBLIX M HHAKMBMAYANbHBIX KOHCYJIbTALMMN, TEKYLIErO KOHTPOIS U
NPOMEKYTOUHOU aTTeCTalMK

JlaGoparopHbie KOMIIEKChI: YK [0 Kypey XuMmuH | wr.;Mebesib:
naboparophas 8 wr., cronsl 12 wrr.;Jlaboparoproe obopyosaHue:
HarpeBaresibHoe 000py0BaHUE | LIT.

O6wee koJiuecTso mect: 30

* CneuuanbHble MOMELIEHHUS — yHEOHbIC Ay AMTOPUH JUIsSi NPOBEACHHUS 3aAHATHI JIEKUMOHHOIO TUIA, 3aHATUH
CEMMHAPCKOT0 THNA, KYPCOBOTO NPOCKTUPOBAHMS (BbINTOAHEHUE KYPCOBLIX paboT), IPyInoBbIX U

MHAUBUAYAJIbHBIX KOHCYJIbTAaLlK i, Te KYLEro KOHTpOJis

CaMOCTOSITEILHOUN paboThl

ABTOp-pazpaboTUUK (Bey LM JISKTOP)

POMENKYTOU HOM aTTecTalyu, a TaK xKe NMOMCLWECHHUA OJ1s

H.B.IUansuesa
®HO

W/
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