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1. TACTIOPT PABOYEN NPOTIPAMMEBI JMCHATI I HBE
Tabsuua 1.1 OcHoranue juis peatm3aiinil JIHCHUILTHbI

KOII HarnpasBieHus I']OAI'O'I‘OE.I‘C!/!/ CHCUManbHOCTH

08.03.01

Han papjicHue HOLU"OTOBKM/ CHeMaJIbHOCTL

C'I'}')(’)MTCJI LCTBO

Yposenr 00pazoBarius

bakanaspuar

["on pazpaboriu/oGHoBIRCHMS

2021

T216J'll/ll.l?:1 1.2 Crpykrypa JUCHIMITIIWHLL B COOTBCTCTRUM C YeOHBLIM TIIAHOM
JRE

Bunbl yueOHol paboTel, BKAOUAS CAMOCTOSTENLHYIO
paboTy 0byuaOWMXCs U TPYAOEMKOCTS JHCLMITIHHbI

Dopma obyuenms:

OuHas OUHO-3204Hast 3a04Has
TpynoemMKocTb AMCUHTUIMHDI 3AUSTHBIX CAMHRIY 5 5

AKAAEMMHECCKHX

yacos 84 80
KourakTtHas pabota, |Aynuropuas JICKLMH 32 10
Hac npakTuyaecKue ey

3AHSITHA

Jraboparoptbtii

ﬂ[‘)‘dl(’E‘MKyiM 48 A

BreayauropHas

CamocrosTenbHhas padora, vac 98 150

Tabnuua 1.3 Dopmbl KOHTPOJISE IMCUMTIIUHBI

Cemecrp dopma 00yueHus:

u hopma KOHTPOJIS ouHasl QUHO-3a04Has Ja0uHast
NEPUO/Ibl KOHTPOJIS 1,2 cem 1,2 cem
aK3ameH (bi) [ cem | cem
3au8T (b1) 2 cem 2 cem
Kypcopas padora
KYPCOBOH MpoexT
WHIMBUAYaJIbHOE 3a/laHue (KOHTposibHas pabora) 1,2 cem 1,2 cem

Tabnuua 1.4 Buapi camoctosrenbHoN paboTh!

. . . Dopma oOyueHus
Bua camocrositesbnoi paboTsi Bun sansirms Turn nepuoja
ouHasn 04HO-3a04Has | 3a04yHas
Teoperuueckoe
[Toaroroska K nekiusm Jlexumu ) 57
obyuenue 32 52
[ToaroToBka K NpakTHYECKHM : Teopernueckoe
Hpaxruueckue = 55 o
3aHATHAM ) o0yueHHe 22 34
[ToaroroBka k naGoparopHoii e Teoperuueckoe
Jiaboparopitsie - . \
pabore o0yueHue 28 35
BoinonHenue KOHTPOJIBLHOM - Teoperuueckoe
Kownrponbhas ~ ’
paboThi obyuenue 13 26
” JizamMeHaMOHH
[Moaroroska x 3auety 3auer 5
bIE CECCUM 2 2
; IK3aMEHALMONH
[Toarororka k sK3aMeny Diamen
bIE CeCCHH | 1
HUroro 93 150




2. HEJL OCBOEHMS JUCUUTTJIMHBE

2.1. Henb 1 3212498 OCBOCH IS ABCIIMIIIH LA

NOJIYHYCHUEC (]))/HD,ElMCH']“dJ'IbHOH"O W NPUKIAIHONO XMMUWUCCKONC 06})’(1“50!311!'”4}! B XO/AC IMOAroToOBKH 6a.|<a.nasp05 o
HanpasjaeHUo ((CTPOWH'CJIbCTBO» ¥ ero JaibHeHCe McHob30BaHue B Ilf;lytli—l()i/li 4l HPHK'I'HLICCKOH JACATCIBHOCTH.

3alla‘i U OCBOCHUSA JUCIIUTUTHHBIL

1. CO31aHNE XUMWUECKOTO MbIILJICHHKS, 3HAHUEC M TIPUMCHCHKUEC 3aKOHOB XUMWHW JUIs PCIUCHKA 3a/id4y C'I‘pOVITGJ'leOi/’I

TEXHOJIOI'MU HA COBPEMEHHOM YPOBHE.

IIporpamMma cocrapjiena B COOTBETCTBHM ¢ TpeGopaHusimp DeaepalibHOro rocyapeTBEHHOTO 00pa3oBaTENbHOIO
CTaHapTa BLICILErO 0OPA30BaHMs MO HANPABICHHUIO NOArOTOBKK / cneunaibHoCTH CTPOUTENLCTBO.

[porpamma cocTapieHa ¢ yHETOM PeKOMEHIaMH HpuMepHol OCHORHON 00paszoBaTE/ibHON NPOrpaMmbl BbICLIErO
06pa3zoBaHys M0 HATNIPABJICHUIO HOArOTOBKK/ CricuraibiocTn CrponTenbero yreepracntoi 28.05.2021.

2.2,

Hepe‘leﬂh IJIABHUPYCMBIX RESYILTATOB (Dﬁ}"‘ﬁ(ﬁﬂi‘lﬂ O NMCHNEMIe (MO)J,)’JIIU), COOTHCCCHHbIX C

MJIAHUPYCMBIMH PE3YILTATAME GCBOCHEH 0 pazo BATCALHOR HPOrPAMMbE

Tabnuua 2.1 [Tepeuensb rraHupyemMbix pe3yabTaror 00y4eHHs 1o AUCUMILIMHE

Koa v HauMeHOBaHWE KOMNCTEHLINN
(pe3ynbrar ocBOCHMS )

KO),I U HAMMEHOBAHWEC MHAMKATOpA JOCTHIKCHUS KOMINIETEHL WU

OIIK-1. CrniocoGen petuars 3a1auu
NpoPecCHOHANLHON JICATEILHOCTH Ha
OCHOBE HCIOJIb30BAHKS TEOPCTHHECKHX
M MPAKTHYUECKHUX OCHOB €CTECTREHHBIX M
TEXHUUECKUX HAYK. & TAKIKC
MATEeMaTHYeCKOro annapara

OTTK-1.1. 3HaeT OCHOBLI €CTECTBEHHbIX M TEXHUUYECKUX HAYK, & TaloKe
MATEMATUHECKOTO aNNapara /i peuicHus 3a1a4 npoQeccuoHanbHOM
AEHTENLHOCTH

OI1K-1. CnocobeH peutars 3a3atm
npodecCHOHANLHOM AeSTEALHOCTH Ha
OCHOBE MCMNOJbL30BAHUS TCOPETHHECKUN
U MPAKTHUYECKMX OCHOB €CTECTBEHHDBIX 1
TEXHUUECKHUX HAYK, a TaKiKe
MaTemMaTH4YecKoro arnapara

OINK-1.2. Ucnonbayer 6a30BbIE 3aKOHbE €CTECTBEHHBIX W TEXHHUYECKHX
HayK. /i PEIICHUs MHIKCHEPHBIX 3aau NpoecCHOHabHON
AeHTENbHOCTH B 001aCTH CTPOUTENLETBA

OlK-1. Crniocoben pewars 3aatu
npoecCHOHANILHOM JAEATENbHOCTH Ha
OCHOBE MCIOJIb30BAHUS TEOPETHUECCKHX
U NIPAKTHHYECKHUX OCHOB €CTECTBEHHbBIX M
TEXHUYECKHUX HAYK, Q TAIOKE
MaTeMaTHUecKoro anapara

OIK-1.3. TipumensieT MmareMaTriiueckuii annapar s peleHus 3ajauy
NPOYEeCCHOHANBHON NEATELHOCTH

Tabauua 2.2 — Inanupyemble pe3ylibTaThi OCBOCHKS JUCLIMTIMHBL 00pa30BaTENLHON MPOrpaMMmbl

K()Il N HAUMCHOBAHHWC MHAUKATOPDA
JAOCTHIKCHUSE KOMIICTCHUME

Haumenopanuue nokasarens oueHusanus (pesynsrara 00yueHus no
JIACHMNIILE)

i

2

OIMK-1.1. 3naer OCHOBbL! CCTECTREHHBIX
¥ TEXHUUYECKHX HAYK, 2 TAIOKE
MATEMATHUECKOTrO arnapara /s
pelueHus 3aa4 npodeccHoHalibHOM
NEeATeIbHOCTH

Sunaer: OITK-1.1. GcHOBBE €CTECTBEHHBIX W TECXHHUYCCKHX HAYK, 8 TAKKE
MATEMATHHECKOTO anflapara juist peteHus 3a1au npoeccHoHalbHOMi
JESTCIHHLHOCTH

Ymeer: OHK-1.1. Onpepenstsb XapakTepucTHKU XUMUUECKUX H
(usruecKkux NPOUECCOB (ABNIEHUM), XapakTEPHbIX s 00BHEKTOB
NPOPeCcCHOHANBLHON JCATEILHOCTH HA OCHOBE DKCHEPUMEHTAILHBIX
MCCIeI0BaHMN, HIPEACTaBINTH Ga30BbIe 1St 1podeccuoHaibHON chepbl
ur3MUECKHE IPOLUECCHI K SIBACHUS B BUAE MATEMATHYECKOTO(MX)
ypapHeHusi{ i)

Vimeer naspiky: ONK-1.1. Peuienus nipkeHepHbIX 3a4a4 € NOMOLBIO
JAKOHOB ECTECTBEHHBIX H TOUHBLIX HAYK, MATEMATHUECKOro annapara

(95}



OITK-1.2. Mcnonb3yer 6a30Bbie 3aKOHLI
€CTECTBEHHBIX M TEXHUUCCKHUX HAYK, JUis
peLeHUs MHIKEHEPHbIX 3a/1au
npoeccUoHaILHON ASATCHBHOCTH B
006J1acTH CTpOMTENLCTBA

3naer: ONK-1.2. MeToauKy onpeaesieHus XapakTepucTrk
usHLecKOro npouecca (SBACHMS ), XapaKTepHOro sl 00bEKTOB
HPOPECCHONANBHON JACATEILHOCTH, HA OCHOBE TEOPETUUECKOrO M
IKCACPUMEHTANBHOTO HCCASAOBAHMH, MATEMATHYECKOTO
MOJICIIHPOBAHIS

Ymeer: OHK-1.2. Ocyuectsnsats Bbi00p 6a30BbIX (PUMUECKUX H
XUMUHECKUX 3aKOHOB JIJIsl peLLieHrs 3a/1a4 npo(eccuoHanbHOoH
JICHTENLHOCTH

Mneer nasoiki: OTTK-1.2. Knaccndukaumm Gprznueckux 1 XMMHUYECKHX
[IPOLICCCOB, MPOTEKAIOLIMX Ha 00BEKTE NPOPECCUOHANILHOM
AESTEILHOCTH

OITK-1.3. pumensier MaremaTHiecKui
annapar JJis peluenus 3ajay
npogecCHOHaNbHON AESTENLHOCTH

3naer: OTIK-1.3. llpunumno: npyuMCHEHWS MaTeMaTHYECKOro annapara
JUIS PELICHUS 3a/1a4 NPOPecCHOHaNbHOM eI TeNbHOCTH

Vmeer: OIK-1.3. lpeacrasists Gazosbie AJis podeccHoHalbHOM
cepnt PU3MUCCKME MPOLECCHl U SIBICHUS B BUAEC MATEMATUUECKHX
ypapHeHui

vimeer naspin: ONK-1.3. Petienns dipkeHepHo-reoOMeTpuIeCKnx
sajay rpaduueckumi cnocodamu

Uudopmauus 0 BbISBACHHH PE3YABLTATOR OCBOSHHMS AMCUMILIMHBL Nipe/icTaBnera 8 Pouae OLUEeHOUHbIX CPSACTB M0
avcuuniune. [Macnopt @OC npencrasnen 8 pasjene 4 PIJL

Mpumeuanue: POC pazpabarbipactes kak npuioienne k PIL B coorsercranu ¢ Monoxenuem o ®OC,
YTBEPIACHHbIM JIOKAIbHBIM HOPMATHBHBIM aKTOM.




3. CORBEPWAHME JUCHMIIIIMHBI

3.1. Tempbl yueOHOH HUCHUILINNG! (NCKIEHOHTLIC 3AHITHR)
Tabnuua 3.1 Tembl JIEKLUMOHHDBIX 3aHsiTHii

Konuuecrso wacos no popmam

o0yueruns
Haumenosanue Kowr. pad Cam. pab
N ni/mn paznena Tema 1 coaepKanne JeKUMOHHONO E §
JUCLHITIMHbL 3aHS-THS E 5
Q = Q =
(MO-ynist) < < kS <
v = g o = o T
< L = < L =
T = o = = o
) © 8 ) o 8
1 2 3 4 5 6 7 8 9
Ieppan rpynna ounan popma (1 cemectp), 3a0UHaAH
nepuosa dopma (1 cemecTp)
aTTecTannu
(3K3amen)
1| OcHoBHble oHsTHSI [OCHOBHBIC 3aKOHBI U NOHSNTHS XHMKM. 2 1 2
M 3aKOHbI XHUMHH. JxeuBaneHtT. Xumuueckue Gopmbl
OKBUBAJICHT. CYLLECTBOBAHI MATCPUM, XMMHUCCKHE

peakuyu. Popmynbiasie eaunuuan (OF)
peruecTsa. KoanuecTro BeLecTsa.
MouJisipHas macca d1ieMCHTa, BeLIECTBA,
MOJSIPHBIN 00bem ra3000pazHOTro
petnectTea. Crenets OKUCIeHUs.
DrpuBaneHT pewecrsa. Hucno
nKBUBaneHTHOCTY (Z(B)). Onpepenenne
Z(B) e peaxumsix oOmena,

[Se]

2 | Xumuueckas -4 3aKOH TEPMOIMHAMUKH.
TEPMOAMHAMUKA. Tepmoxumusi JIpeamer Xumuueckoit
TepMoMnaMuky. TepmoinnamMmuieckas
CHUCTEMd, OKPYIKAIOLAs cpejia, XapaKrep
B3AUMO/ICHCTBUS MEHULY HUMU.
CocTosiHKMe CUCTEMDI, TapameTphl
CO-CTOsAHMS. DYHKLMY COCTOSIHUS.
BhuyTpeHuss aueprus.
Tepmoarnamuueckuii npovecce. Gyukimum
npouecca. Tennora. Pabora. Tleppuiii
3aKOH TEPMOJAUHAMMKM 151
M30JMPO-BAHHBIX M 3aKPhITHIX CHCTEM.
Duranvnus cuctembl. [Ipumenenn

S

31 Xumuucckas 2-H 3aKO0H TOPMOIHHAMMKH.
TEPMOJAMHAMMUKA. Durporivs. HeoBparumbie u odparumbie
npouecckl. Makpo- 1 MUKPOCOCTOSIHKS
cuctembl. TepmonuamuaecKkas
BEPOSITHOCTL COCTOSHMIS CHCTEMbI.
YpasHeunue bonbivana. JHTponus — mMepa
HEYITOPAJOUEHHOCTH COCTOSHUA CUCTEMbI.
Bropo# zakon TepmMorHaMEKH.
HanpasneHHoCTh XUMUYCCKHX NPOLIECCOB.
Mdazsopble papnorecHs. TpeTuii 3akoH
repmoHaMuiu. CTanaapTHas SHTPOIKs,
Pacuer namenenns 3HTponm




4| Xumuueckast
KUHETUKA.
XUMHUYECKOE
paBHOBECHE.
Karanusz.

Xumuueckas kurernka.llpocrsie u
chaotbie peakumu. HonsTie mexannusma
peakunu. CKOpOCTL XMMUUECKOH
peakuuu; (PaKTopsbl, BAUAIOLUKME HA
CKOPOCTDb. 3aKOH ASHCTRYIOUIMX Mace.
Kunernueckue ypastenus. Koncranra
CKOPOCTH; hakTOPhbi, BAUSIOLME HA HEE.
3aBUCUMOCTE CKOPOCTH XMMHUYECKON
peakumu o1 Temnepatypil. [pasuno
Baur-logda. Ypasuenue Appenuyca;
IHEPrHs AKTHBALMY, AKTUBUPOBAHHDBIN
KOMIUIEKS, K

3]

S

5| XumMuueckas
KUHETHKA.
XUMHUECKOE
paBHOBECHE.
Karanus.

Xumuueckoe
papropecue. Karanuz. Karanuruueckue
crcTeMbl. I'OMOreH b, FeTepOreHHbIH
katanus. Karanusarop. Cymh neicrsus
KaTanmzaropa. XUMHUECKOE PABHOBECHE,
YCIIOBHE XMMHUUECKOr0 PaBHOBECHS. 3aKOH
NEUCTRYIOHIMN Mace st 00paTumMoro
npotiecca. Koncranra XuMHUecKoro
PABHOBECHS /15l FTOMOIEHHOMN U
reTCPOreHHON peakuyii; hakTopsbl,
Bivsiiowme Ha nee. CmenieHne
xumuueckoro pasaopecus. puHuun
Je-1Uarens

0,5

6|PacTBOpbI.

Konuenrpaigin. uccoumaums.Obwas
XapaKTepuCTHKa pacTBoOpoB.
PacTeopuTeNn, PACTBOPCHHOE BELIECTBO.
Knaceun-huxaiyis pacrsopos.
JaCTROPUMOCTH TBEP/IbIX BCLIECTB,
HUAKOCTEHR, razos. CriocoOsl BhIpaskeHus
COCTaBa PACTBOPOR: MACCOBAS IO,
MOJISIPHAR F0J5, MOJsipHas
KOHUEGHTPa-LKA, MOJSIPHASL KOHUCHTPpALS
IKBUBAJICHTOB, MOJISLILHASE KOHHEHTPAIUA.
3aKoH HKBU-BANICHTOR i PACTBOPOB.
Teopus obpazopanus p

8]

3]

7|PacTBOpbI.

Ixana pH. Pacuer peakuuu

cpejibl. MoHHOE NPOMU3BEIECHUE BOADI.
BonopoiHbii 1 ruapoKclibHbii
nokazatenu. Hlkana pH. Pacuer pH
PACTBOPOR CHIILHBIX 1 cHadbIN KMCJIOT
octoeanmnit. KHCAOTHO-OCHOBHBIC
uHarKaTopbl. | ujponus coneil. Makropst,
BIAMSIOMC Ha Praposins. Tiaponns coneh
110 KATHOMY, 110 aHUOHY, NOHbIN
FRAPOJIU3.

0.5

8|Pactropsl.

Konnurartupible csoicTsa
pacreopoB.Kosnmrarusnbie cBOMCTBA
PACTBOPOR HEBICKTPOAUTOB. 3akon Payns
u ero ciecTeusg. OCMoc. 0CMOTHUECKOE
jgaenenue. 3akon Banr-Uodia.
Koanurarvpubie CBONCTRA pac-rBOpon
MeKTpouTOoR. Maotounuecknit

Ko puLMeHT.

-]




ONeKTPOXUMUUECKHE
NPOLIECCh.

Howusrue auexrpona. Ypasuerne
HepHera. DnexkrpoXxumMuicckue CHETeME.
OcobeHHOCTH MICKTPOXUMUUCCKUX
npoueccos. Monro-meranimuecknii
anexTpos. BoznukuopeHue ABOHHOIO
HICKTPUYECKOrO CJI0s Ha IpaHuIe
EKTPOS-INCKTPONUT. PABHOBECHDIN
WICKTPOJAHBIA NOTeHUKal. Y paBHeHne
Hepucra. 'azosbie snektpoibt.
Bonopoausiit anexrpoa. KuenopoaHbii
anexTpon CTaniapTHbiid 31eKTPOAHbINA
HoTeHUMaN. DIEKTPOXUMHUCCKUN P
Hanps

[\

[\

DNeKTPOXMMUUECKHE
MPOLIECCHI.

[Tanbeanuueckuii snemenT. Pacuer

DJC . FanbBaHuuccKuil 2eMeHT. DnemMenr

Hamvansa-Skobu. Katonusiii npouecc,
AHOHBIN npouece, Tokoodpasyoas
peakiis. CXema WICKTPOXUMHUECKOI
pernu. Tepmoaunammka rajlbBaHHuYecKoro
anementa. DJ1C ranbeaniueckoro
AIIEMEHTA.

0,5

o

DNEKTPOXUMHUECKHE
NpoLeCCh.

Koppo3sus merannop.Kopposus meranios.
XuMuuecKkas Kopposus.
DACKTPOXHMMUYSCKAsH KOPPO3US METAIIIIOB
u yenosust ee nporekanus. Cxema KI™D.
KaroaHbiii ¥ aHOAHbIH NPOLIECCHI.
OKUCIUTENN-ASHONSAPU3ATOPLL. Y CIIOBUA
ApOTEKAHNUSA KOPPOIUU METAIINIOB C
KMCIOPOAHON ¥ BOJOPOAHOM
JCnoRspUiatyent. 3aiuTa MeTaljioB oT
Koppo3znu. Jleruposatune. 3annTHsIe
HOKPLITHS . HCMETAUTHHECKME,
METAIHIEeCKHE (aHO/HbIE,

0,5

[N

UTOIO
[Teppas rpynmna
nepHoja
aTTecTalMu
(x3amen)

16

32

Bropas rpynna
nepueaa
arrecramuu (3auer)

ounast popra (2 cemectp), 3a04HaN
Ghopma (2 cemectp)

—

KecTkocTb BOJIb!

HKecrkoers Boabl. Bujibl #eCTKOCTH.
YmaraeHue soibl. KaruoHuTn,
aHnoHuTLLOOWAS XapaKkTepUCcTHKA
NPUPOAHLIX BOJ. KecTKoCTh Bl Bujsl
WECTKOCTH: Kapbouarias,
HekapOoHaTuas. EauHuLb uzmMepeHms
KECTKOCTH. YMaArueHue Bojibl. MeTo/ib
YMSPHSHMSE: TCPMUUCCKUI 1 peareHTHbie
METO/bI (K3BECTKOBAMA,
CONORO-M3BCCTKOBDLIM, (pochaTHblit),
JIOCTOMHCTRA M BepocTark. Meroj
noHHoro oomena. Monurst. Karnouurnl,
annoHuTbl. Peakiuu oOmMeHa noHon
Karuonura (an

4




Hucnepcubie
CHCTEM b

Jlucnepcubie cuetembi. Kiaccudguranus,
noayueHue. OusnrKo-XuMuUecKue
CBOMCTBA JIMCIIEPCHBIX CHCTCM.
[ToBepXHOCTHAS BHEPTHH, NOBCPXHOCTHOE
HarmxeHne. Ancopbums. [AB.
Onrrueckne CaoncTRa JIMCHEPCHBIX
CHUCTEM. JIMCIICPCHBIE CHCTEMBbI.
OcoOCHHOCTH BBICOKOIMCHCPCHbBIX
cucrem. Knaceu@ukanus aucnepeHbix
CUCTEM [0 pasMepam HacTHL JUCTICPCHON
(hazbi, 110 arperaTHoMy COCTOSHUIO
JUCTICPCHON (pasbi 1 AUCHEPCHOHHOM
CpEe/ibl, N0 CTENCHN B3aUMOICHCTRYS
HaCTHL, IMCTIEPCHON (ashl 1
JcnepcHontoit epeibl. ['enn u 3ou.
MeToib! MONYyUSHUS IMCIIEPCHBIX CHCTEM.
®UIUKO-XHUMHUUCCKUE CBOUCTBRA
JHCTIEPCHBIX CH

OCHOBBI XMMUH
BSDKYUIMX BELICCTB.
CunukarHbie
CTpOUTE/ILHbIC
marepualbi

Obure PU3HKO-XUMHUYECKME CBOHCTBA
BADKYUIMX BEIHECTB M MX KilacCh(PUKaLM.
Bo3ayuiHbie By LIUE BEIECTRA.
Myjipasnuteckue BIKYLIME BELECTBA.
Koppozust 6erona u MeTo/ibl 3aluThl OT
KOPPO3UK. DUIUKO-XUMUHECKHE OCHOBDI
CTEIO00PA3HONO COCTOSHUS.
Cunmkarioe creriio. Crrasuibl.
ITpuposHoe cunmkarioe coipoe.
Kepamuueckue MaTepHasibl.
Knaccupmranus n cnocodbl MoRyUCHHS.
Kepamumueckue marepuannl. OrueynopHbic
mMatepuanbt. Q01K PHIMKO-XUMUUECKHE
CBOMCTRA BSMCYHIMX BEUIECTB M UX
knaccuduranst. Bolayuinbie Bsizyuiue
BelliecTBa. Bosyuitas M3BeCTb.
['uncopbie BKYLIME Bewly

4

BricokomonexynsipH
bI€ COCMHEHMS B
CTPOMUTEIILCTRE

OCHOBHBIC NOHSITUS XUMUK
BLICOKOMOJICKYJISIPHBIX COCAMHEHUI.
Crpykrypa 1 cBolcTRa nojinmepos. Bubi
NONUMEPOB, NPUMEHIEMbBIX B
CTPOUTENHCTBE.CHOBHBIC HOHATUS
XHMHH BHICOKOMOJISKYAAPHBIX
coenmnennit. Knaccndrkanums, crpykrypa
u cpolictpa nojimmepos. Crocodb!
nogyueHus noaumepos. Jecrpykims
MOJIMMEPOR, €€ OCHOBHLIC BH/IbI.
Inacrmacest. Bubt nostumepoe,
NPUMEHSIEMBIX B CTPOMTENBCTBE.
Honumeprvie odasku & GeToHbI.

UTOTO

Bropas rpyunna
nepuoxa
aTrecTanmnu (3a4uer)

16

S
N

HUroro

32 16 | 32

3.2. TlpaxkruyeckHe W CeMUMHAPCKHEC 3AMTH 1 HX COAepKanue

Tabnuua 3.2 Tembl NPakTHHECKNUX 3aHATHIA

HaumeHoBanne

Konuuecrso uvacos no Gpopmam
o0yueHus

Konr. pad T Cam. pabd




TEKYLIMX KOHUSHTPaMI PearcHToB 1
NpoAyKTOB. Pacters 1o npasuiy
Rawt-I'ofda. Jakon neicrsyioux Mace
JUISE TOMOTEHHBIX U IETEPOreHbBIX
peaKimii 115t COCTOAHMS paBHoBECHsl.
ltpumencrue npunnuna Jle-Ularense juis
ONPEAC/ICHUS CMELLCHNKS PARHOBECHS NPH
W3MEHEeHKY yeaoBurii npouecca. Pacuer
paBHO

Ne /i pasjeia Tema 1 CoePaHme HPakTHIECKoro § E
JIMCUMITJIMHbI JaHATUSI g 5
(Mo-nyJist) £ & = g
= LY T = © =
£ = 2 2 £ z
3 2 s | 3| 3 8
1 2 3 4 5 6 7 8 9
[iepsas rpynna ounan Gopma (1 cemectp), 3304uaH
nepHosa fopma (1 cemecrp)
arrecTalum
(Ax3amen)
11 GcHorHble nousTust [OCHOBHBIC 3aKOHbI 1 TTOHSTUS! 2 2 3
W 3aKOHbI XUMUY. xuMurKiacehbl HeopraHMuecknx
DKBUBAJICHT. coenunHenn, nomenknarypa. Creness
OKHMCIICHMSL.
OKUCAU-TENBLHO-BOCCTAHOBUTEIIbHBIC
peakuun. Mossipaas macca. Konuuecrso
BELLIECTBRA.
2| OcHoBHbIe nouaTus | DxeupasicurdopmysibHas eaunuua. 2 2 3
M 3aKOHbI XMMUHU. DIKBHBAICHT DNEMEHTA B COCJIMHCHHM,
DKBUBAJICHT. IKBUBAICHTBI COCIMHEHIN PasinuHbIX
KnaccoB. YMcno sKBUBAJICHTHOCTH.
OnpeaeneHme Ynucia HIKBHBAJICHTHOCTH
COCAMHEHUS, YHACTRYIONIErO B OOMEHHOM
W OKMCITWTENbHO-BOCCTAHOBHTEILHOU
peaknuu. Konudectso pewecraa
DKBUBAJICHTOR. AJIATUBHOCTE MOSSPHONI
Macchl DKBUBaNenTor. Pacuersl no 3aKkoHy
IKBUBATICHTOR.
3 | Xumuueckas Tepmonunamuueckne 2 2 3
TEPMOAMHAMHKA pacueTeiOnpejiesie e TeIRoBbiX
AapdexTon pearimi. Pacuerst anrannbnni
ofpazoBaHys BEILECTE NPH W3BECTHOM
rerosom dpdexte peakuun. Pacuer
M3MCHEHMSL DHTPOITUK B XOJIC peakumy 1
npu GazoBbIX NPEBPALLCHUIX.
OrnipejienieHne HarpaRieHHOCTH
XMMHYECKHX IPOLECCOB U BEPOSITHOCTU
NPOTEKAHKS XMMUYCCKOH PCaKLmy B
3ABUCUMOCTH OT TEMIICDATY Db,
41 Xumuueckas Xumuueckas KUHeTHKa v 2 2 3
KUHETHKA. pasHosecucl Ipumenenmne 3akona
Xumuueckoe JCHCTBYIOUIMX Mace Jiist pacuera
paBHOBECHE. CKOPOCTEH XUMHUCCKUX Peakumi,




5 [PacTeopb! Kounnerrpaunn. Pacuerst peakitnu 2 2 3
cpejibl. Pacuetl pasiuHbiX crnocobos
BHIPAKCHUS KOHLICHTPALIMY PACTROPOB.
CocTapleHne YPaBHCHII peakimii
JMCCOLMALIY COCAMHCHUN PaBIiUHbLIX
KI1ACCOR M ypaBHeHUH pearinid ruiponusa
coneit. JlnccounaLus CHlbHLIX 1 Cl1adbix
aniekTposToB. Pacuctsi sennunib pH 8
PACTBOPAX KUCIIOT # OCHOBAHKIA.
6| 2neKTpOXUMHUECKHE | DACKTPOXUMUUECKHE 2 2 3
npoLecChl MPOLECChIDNEKTPOHBIH NOTEHIHaN
MOHHO-MCTAIIMUECKUX 1 M3OBbIX
snekrpojon. Ypasnenne Hepuera. Pacuer
DJIC ranbBaHHUCCKHX DNSMEHTOB.
CoCcTap/ieHHE raibBaHHUCCKHX
WIE-MEHTOB M MICKTPOAHBIX TIPOLECCOR.
7 |3nekrpoxumuuecckue |Koppoims metannosOnpeaelichue 2 2 2
MpOLIECCh! BO3MOMCHOCTH MPOTEKAHUS KOPPO3HK
METaIA B 3a/IaHHBIX YC0oBUAX. CrocoOb
AU THE METAIUIOB OT KOPPO3HH.
UTOI'C 14 14 20
[epas rpynna
nepuoaa
arTecTanuu
(rK3amen)
Bropas rpynmna omasn opma (2 cemecip), 3a0MHAH
nepuosa dopma (2 cemecrp)
ATTECTANMY (3a4eT)
1 | Xumns Bojibl KecetrooTh BOAL M METO/Ib ee 2 2 4
yerpanenusKecTkoeTs Bojbl. MeToub
YMSATHEHWS BOJIbE. PactieTsl 2KeCTKOCTH
BO/IbI, MACCh! PACTBOPEHHDBIX COJIEH B
BOJE. Pacuers! Mace pearesTos,
HEOOXOJIMMBIX JIJIst YMATHEHUS BOLbI.
Konnokeuym 1o teme «KecTkocTh BOUbI 1
METO/Ibl €€ YCTPAHCHMSN.
2| Jucnepenbie OnipeeieHne foporos Koaryasium 2 p 4
CHCTEMDb! rujpododusix 3osiei. JincnepcHbie
cucrembi. Kiaccnpuraims, MeTobl
nonyueHus u cpoicraa. CtpoeHue yacTuiy
auenepeHol (pazet ruapodGotHbIL 30M1CH.
Cocrarnenue GOpMyJI Mueut
ruapoGoOHLIX 200ei. YCTOHUMBOCTE U
KOATYAS{MS KOJUIOMEHBIN CHCTEM.
3| ducnepeublie OnpeaeneHue Noporos KOaryasiuum 2 2 4
CHUCTEMDI ruapooduLIxX 200eil.OnpeaeneHne

NOPOroR Koarysimu ruapeoOHbIX
soneit. KoJiokeuym 1o reme

«/ncnepcrvie cucrempy.

10



410CHOBbI XUMUMK XuMust BSOKYULHX 2 2 2
BSDKYILMX BELUECTB. |Marepuanon.Bozuyunsie Bsxytume
CunukatHbie mMarepualibl. Chipbe. MOJIyHeHue |
CTPOMTEIbHBIC TBCPACHUE BOLVILHON M2BCCTH,
Marepuabl PUMCOBBIX M MarHE3BAILHBIX BAMCYLIMX.
Pewenne zanau. ujpasinueckue
BsKyIMe marepuaini. Coipbe, nonyueHue
W TBEPJICHME MTHHO3EMUCTOIO U
NOPTAAHANCMEHTOB, THAPABIMHECKON
w3pectu. Pewenue 3aaau. Komioksuym no
TemMe « XUMUA BSUKYLIMX MaTECPHAROBY.
UTOIro 8 8 14
Bropas rpynuna
nepHoA
arrecranuu (3auer)
Hroro 22 22 34
3.3. JlaGopaTopHbiil NPAKTHMKYM M €10 CORCPKANIe
Ta6nuua 3.3 Tembi naGopatopHbix padoT
Konuuectro uacos no opmam
00yUeHuS
Haumenosatue Kowr. pab Cawm. pab
No 11/ paszaesna Tema u copepuanne nadboparopion = =
B JMCLMTUIH HbI paboTh = =
(Mo-ayns) g s g E
= ot e = v v
E| 2|2 | £z 3
213|883 ]| &
1 2 3 4 5 6 7 8 9
Mepsan rpynna ounasn gopma (I cemectp), 320unas
nepuoaa dopmza (I cemectp)
aTTecTalnu
(3K3aMeH)
1| Ocrosubie nousTus |OnpeneneHmne CoaepKanms 2 2 2 3
U 3aKOHbLI XKMUU. KPUCTAIM3ALMOHEON BOIbI B
DKBUBAJICHT. kpucTaiornjpare kapbonara
naTpus.OcBOCHHME NPUEMA B3BCILMBAHMA,
METO/a KUCAOTHO-OCHOBHOTO TUTPOBAHMS.
Pacuersl ¢ MCIOB30BAHMEM 3aKOHA
IKBUBAICHTOB.
2| OcHoBHbIE NOHATHs |Onpeaenesne MOJIIPHOR Macchl 2 2 2 3
M 3aKOHBI XUMHM. HKBHBAJIEHTOR MPOCTOIO BEWECTRA.
SDKBUBAJICHT. DKCNECPUMEHTAILHOE ONPEJIESiCHHE
MOJISIPHON MaCChl DKBUBANCHTOB
ATOMUHUS MCTO-JOM BbITECHEHNY
BOAOPOJE M3 KMCHOTHE. [ IpuMenerine
3aKOHA IKBMBAICHTOR B pacucTax.
3| Xumuueckas OnpefeneHue DHTaIbIMY PACTBOPCHAS 2 2 3
TEePMOJIMHaMKKa CONMDKCICPUMEHTANLHOC ONPEC/ICHHE
IHTAALITMY PACTBOPCHUS COJIM METOAOM
KanopuMeTprun. 3aKpericHIe NnousTH
AHTAILTINU,
41Xumuueckas OnpeieneHue 3aBUCHMOCTH CKOPOCTH 2 2 2 3
KMHETHKA XMMMHUCCKOM peaKkiivi 0T KOHUCHTPpaumy
pearcHToR. JKCNEpUMEHTANbLHOC
OTIPEJICIICHHIE 3aBUCUMOCTH
OTHOCHTEIBLHON CKOPOCTH XMMHUECKOH
peakumu 0T KOHLECHTPAIMUW PCareHToB.




S| Xumuueckas OnpeielicHne 3aBMCHMOCTH CKOPOCTH 2 2 2 3
KHMHETHKa peakiuy or
TEMICPATY Pl FKCHEPHUMEHTAILHOE
ONPEJICHCHME 3aBHCUMOCTH CKOPOCTH
peakuun o1 Temneparypbl. ipumenenue
npapuna Baur-odida s pacuera
CKOPOCTH PCaKkLMid B 3aBUCHMOCTH OT
TEMMEPaTyphbi.
6 | Xumuueckoe CmetieHre XUMHYECKOTO 2 2 3
paBHOBECUE PaBHOBECHSI DKCHEPUMEHTANIBHOE
CMELIEHHE XUMUHCCKOTO PABHOBECUS NP
M3MEHEHMH PABHOBEC-HBIX KOHHEHTpaLMit
pearenton u nponykios. lpumenenne
ipuriia Jle-1larense qnst onpenenenns
HANPABJACHUS CMCLIEHMS XMMUYECKOrO
paBHOBECHS.
7|PacrBopbi. Tpuroroenetue 2 2 2
pacteopon.lipurorosnenue pacrsopa
3a1aHHON KOHUEHTPALNK W3
KOHLISHTPHPOBAHHOIO PacTBOpA.
Onpenenenue KOHUEHTPALMK KPENKOTO
pacTBOpa ¢ MOMOUILIO apeoMeTpa.
PazbagiicHue pacTeopos.
8|Pacreopbl. Onpe/ienierue MOIISPHONR Macchl 2 g 2 3
IKBUBANICHTOB CHOMHOI'O
Bewecrsa.Onpeienetmne MoaspHoi Macchl
IKBUBAJICHTOR HEU3BECTHON KUCIOTDI
METO/IOM THTPORAHUS. Pacuer ¢
MCMOJIL3ORAHMEM 3aKOHA DKBUBAJICHTOB.
9|PacTeOpb. Onpenenerue pH pacTBopoB ¢ NOMOLLIO 2 2
unaunkaropos.Onpegesenue pH
PACTBOPOB KUCIOT U OCHOBAHMIA C
MOMOLILIO PABIHUHBIX MHIIMKATOPOR.
Cpahe-Hue NOJIYHESHHBIX BEJIHUMH ¢
PACUETHBIMM.
10 [Dnekrpoxumnueckue |Kopposus meTauion. i labmonerue 2 2
NPOLECChI. MPOLECCOB KOPPOIMK METAIUIOR B
3aBUCUMOCTH OT PasIMUHbiX YCIOBHH
HAXOMICHUS. AKTHRALUS KOPPO3UU.
BalnTHbIC MCTATMUECKHE MTOKPITHS.
Cocrapiienne KOppo3MOHHBIX MIEMEHTOB U
BNEKTPOHBIX MPOLECCOB.
UTOrO 20 10 | 20 23
Iepsas rpynna
nepuoaa
arTecTanuu
(3x3amen)
Bropas rpynmna ounasi popma (2 cemecTp), 320MHAH
nepuoaa Ppopma (2 cemecrp}
arrecraunu (3ayer)
1 {OcHOBBI XHMUU Cuamkariblil MOAYIL MHAKOTO 2 2 2 3
BSDKYIUMX BELICCTB.  {CTEKAAMETO/0M KHCIOTHO-0CHOBHOTO
CuiibkaTHbie TWTPOBAKUS ONPCACHSIOT CHIIMKATHBIA
CTPOUTEIILHBIC MOJIVJIb MHJIKOFO CTEOKIIA.
MaTepUabi




o

Xumust BOJbI

Onpeacnenne skectrocty poabiMeronom
TPHIOHOMETPHUCCKONO THTPOBAHKS
onpejielisercs 00Las JKeCTKOCTL BObL.
MeToaoM KHCHOTHO-OCHOBHONO
TUTPOBAHHS OTpeaeiseTes KapOoHaTHas
KECTKOCTh BOJLI.

b2

o

Hucnepcuble
CUCTEMbI

AncopOrs YKCYCHOH KHCNOThI Ha
vinelIposoaures onpenencuHue
aacopOLMK YKCYCHOI KHCIOTH! Ha
AKTUBUPOBAHHOM yriie. Onpeaensiercs
JVHAMMYECKAs EMKOCT.

[§S]

OCHOBBI XUMKHHU

CunukaTtHbie

BSDKYHIHUX BECLICCTB.

OnpenencHue CoORCPIKaHNs OKCHAOB
ikansims v marnus B meneOnpepensercs
CYyMMapHOE cojepaatne kapboHaTos

CTPOMTENLHbIC
marepuasibl

KanblMa U Martns B MCJic.

[Se]

UTOro
Bropast rpynuna
nepuoaa

aTrecTraunu (3a%er)

Hroro

28

20

28

3.4. Kypcooil npoext (pabora) i ero XapaKrepucTKa

He

3.5.

NpeaycMOTPEHO.

l/lHﬂHBHHyﬂﬂbHOQ BAMAMME | eI'0 XAPARTCPUCTIHKA

Tabaunua 3.5 Tembl uHAMBUAYAILHBIN 32 aHHH

Ne n/n

Tema un) IMBHAYVAITLHOVO 3818 H W%

Koaunuecrso uacos no dopmam
o0yueHus

Kowr. pab

Cam. pabd

OYH.-3a04Has

2

& | OYHad

4 | OHH.-3304Has

| 3a04yHas

| OYHasd

(=

~| 3a04Hasd

HepBasn rpynna nepuoja aTTecTanlm (IK3AMeH ) - ounas
dopma (1 cemectp), 3aounasn popma (1 cemecrp)

Unausuayansuoe 3ajarne " XuMudeckas TepMoaHHaMuKa.
Xumuveckas kuHeruka''bojice nonnoe noHumanue 3aKoHoB
XUMUUECKON TEPMOJMHAMUKHI ¥ KHHETHIM, NOYYCHNE HABBIKOB
B pacuete Ternjiosbix Hp(Perron, ONpeACACHIN HaNpaBieHHOCTY
XMMHUYECKHX MPOUECCOB, AHANU3E PEAKUMOHHON ClIOcoOHOCTH
BELIECTB, ONPEACHCHMI CKOPOCTH PEAKIIMM, PACHETE KOHCTAHTHI
PABHOBECHSI, PABHOBECHBIX KOHUCHTPALMI PLaredTos u
NPOAYKTOB.

UTOoro
[lepBas rpyuna mepuoja arrecTanywn (OK3amen)

14

Bropas rpynna nepuoxa arrectanmu (2auer) - cunas Gopma
(2 cemecTp), 3a0unas Gopma (2 cemecrp)

XuMust BSDKYILMX MaTepranos. Peuienue npakivueckux
pacueTHbIX 3aJa4 10 Teme "Bixyuine peuiecrna’.

UTOro

Bropas rpynmna nepuosa aTrecTanun (3a9er)

6

Hroro

13

26




4. BBISIBJAEHUE PEZYALTATOB OCBOEHUA JHCLIUITVIMHDBI

4.1. TlacmopTt gonna ouenouubix cpeacts (POC) no gucunminne
Tabnuua 4.1 - Macnopr dponaa ouerounbix cpeacts (POC) no qucunnimxe
Ne Haumenopanue - o A

) Fexnonorusg Buja arrecralivu Busi sanstuii | popmupyembix
n/nm | OUEHOUHOrO CPeICTBa -
KOMMETCHLMH

1 2 3 4 5 6

1 |2x3amenanmonnbie Tpanuumonnas lipomenyTounas 3auer, Dx3amen  |OLIK-1.1.,

ouiernl ofpasonarcibHas arrecranms OIMK-1.3.

TEXHOIOT S

2 |KourponbHas padora | TpasumumonHas Texyuuii koutponb  |Kourponshas, OIK-1.1,,
oOpaszoparenbHas CPC OlIK-1.3.,
TEXHOJIOTUst OIlK-1.2.

3 |Konnoksuym Tpaauuuonnas Tekyui KOHTPOaL [Tpaxruueckue  |OIK-1.1,,
obOpazoearesihHas OIMK-1.3.
TEXHOIONUs!

4 |Hoknan, coobwenue | Tpajguumonnas Texymui kourpons  [Jlekuuu OlK-1.1.,
oOpazoparenbHas OINK-1.3.
TEXHOJOrMs!

5 |loptdonuo Hudopmanuonno-ko | Tekyini konrpons  (JlaGoparopusie  |OTK-1.1.,
MMYHMKaLMOHHAs OFIlK-1.3.
obpazosarelibHasl
TEXHONOTHsI

6 |Tpenaxep Hudopmauyonno-xo | Tekvumii konrtpons  {CPC OTIK-1.1.,
MMYHHKALWOH A OIK-1.2.,
obpasoparenbiias OIK-1.3.
TEXHOSOI U

7 |Tect Undopmanuosiro-ko | Texywmii kowrpons  [CPC OlK-1.1.,
MMYHHUKALMOHHas) OrIK-1.2.,
o0OpazoBaTe/ibias OIK-1.3.
TEXHONOIMS

8 |PaszHoypoBHeBbie Tpapuunonnas Texyiuil konrpoias  |CPC OIK-1.1.,

3aJa4u W 3a[aHus 00pazoBaTe/bHas OI1K-1.2.,
TeXHOJOIMs OIK-1.3.

4.2 Bonpochl K ?K3aMeny (3a1ueTy)

IlepBast rpynma nepuoaa2 arrectauuu (Ix3amen) - ouuan popma (1 cemecrp), 3aounas Gpopma (1 cemectp)
1. @opmynbHbie eauHuib Beiteetsa. Kojunuecrso sewectsa. Mosispras macca seuiectsa. MossipHblii 00bem
razoo0pa3Horo BeuecTBa.

2. DKBUBAJIEHT BELUECTBA. DKBUBAJICHTHOE YMC/IO. DKBMBAICHT BELLECTBA. DKBuBaneHTHoe uncho. KonmnuecTso
BELLECTBA DKBUBATICHTOB. MOssIpHas Macca HKBHBAICHTOR.. Monspabiil 00bEM 9KBHBAICHTOB Fa3000pazHOro
BELLECTRA.

3. IpeameT XMMUUECKOH TEPMOAHHAM MK

4. Tepmoaunamuueckas cucrema. Okpyrkalomas cpeia. Buibl cucrem (H30JMPOBAHHBIC, 3aKPbITbIC, OTKPbITHIE).

5. Coctosinue cucrembl. TepMOAHHAMUICCKUE NTapaMeTphi

6. Tepmoaunamuueckue npoiecckt (p=const. V= const, 1= const, p.T= const, V., T= const).

7. (DyHKLll/!H COCTOSAHKA CUCTCMDbI, (I)_\,’l*il’\‘ljl/‘ll’l nponecca

8. BuyTpeunsis aHeprus

9. Tennora u pabora.

10. TlepBbiii 3aK0H TEPMOAMHAMKUKA.

11. Ieprbli 3aKOH TEPMOJAMHAMHKH JUTS PABITHAHbIA HPOLECCOB. DJHTANLIM CHCTEMbI.
12. Tennooi sdpdexr peakim. 3axon ['ecca.

13. CranpaprHas sHTalbIus 00pazoBamis XUMUUCCKOTO COCAMHEHNS.



14.
15.

. 3meHeHust SHTPONKY B U30JUPOBAHHON 1 3aKPLITON crucTemax

Bropoii 3akon TepmoamuanmuKu
OHTrpornus.

. YpasHenue bonbumana.

. Tperuii 3aKon Tepmopntuamuky. CranaapTias dDUTPOTIIS.

. U3MeHenue 3HTpOnuy B XUMHYECKOH peakilbi.

. Dueprus 'n66ca. DHTanbiuitkelil 1 HHTPONNAHLIN (GaKTophI.

. .Dueprus ['nb6ca kaK KpUTEpHil RANPaBICHHOCTH XMMUUECKMX MPOLIECCOB.

. .Bnusuue Temneparypbi Ha HANPABJACHUE CaMONPOM3BCNBLHOTO NpoLecca

. Pacuer surponuu dazoporo nepexoia

. [TpocTbie 1 CoXKHbIC peaklyn. MeXanu3m XUMUUECKON PeaKkumni.

. CropocTb XMMHHECKOH peaKkiuyuu

. U3mMeHenmne KOHUEHTPALME PEareHTOB U NPOLYKTOB B XOJIE PEAKLMU.

. DaKTopbl, BIKHAIOME HA CKOPOCTEL PEaKiHi.

. 3aBUCUMOCTH CKOPOCTH Peakiyn OT NPUPOLI PEArMPYIOIUX BELICCTE.

. TMopsaaoK M MONIEKYJAPHOCTH peakinu. [lpuunnst HecoBaaeHUs.

. FOMOreHHble U reTeporeHibie peakiuy.

. 3aKOH JEHCTRYIOWIMX MACC JList ) FOMOTCHHBIX PeakLni; 0) reTeporeHHbiX peakuui.

. 3aBUCHMOCTb CKOPOCTH peakiinu ot temneparypii. pasunio Banr-I'opda. Ypasnenne Appenuyca.
. DHeprus aktHBauuu. M3menenue sHEprn no KOOpAKHaTe Peakiu.

. 3aBHCHMOCTh CKOPOCTH peakuuu oF Temneparypsi. pasuno Banr-Fofda. Ypasnenne Appernyca.
. Cnocobbl BIPaKEHUS KOHLEHTPALIMY PACTBOPOR

. Ilepepacuer koHueHrpaLmii.

. Uxana pH. MoHHOE NpOU3BEASHNE BOJIbI.

. Pacuer peakuum cpeisl pactTBOPOB KUCIIOT U OCHOBAHKI.

. Juccoumanmsi nIeKTpOSMTOB.

. Crenenb ayccouuaninn. Konctanra AHCCOUMALMH,

. 3akoH pazbasnenus OcTBabia.

. Konnvraruerbie CBOMCTBA PACTBOPOB HEUICKTPOIHTOB.

. TToHmKenye AaBieHus napa pacTBOPUTESIst HaJ pacTBOpoM. 3akon Payns.

. [ToBbllIEHHE TEMTIEPATYPh! KUFISHHS PacTBOPA.

. [ToHmeHre TemIIepaTypbl 3aMep3anus pacTBopa.

. Ocmoc. Ocnoruteckoe nasnenue. 3akon Banr-Iodda.

. Kosumurarupmbie csoiicTna pacteopos iekrpoiauros. M3otorundecknii koddduimenr.

. DACKTPOXUMHUECKIE CHCTEMb M TIPOHECCHI.

. Monnomeraninueckuii aiexrpon. JDC.

. 3HaK ¥ BEJIMUMHA NOTEHUMANA DIEKTPOAA.

. Bonopoaubiii anekrpon. ¥YpasHenuns papiosecus. Pacuer noreHumnana.

. CranpapTHBIN NOTEHUMAN METAITMHECKOrO SNCKTPOA

53.
54.
55.
56.
57.
58.
59.
60.
61.
62.
63.
64.
65.
66.

Pan HanpsakeHni metannos

VYpasnenue Hepuera.

Kucnopoauntii aektpos, Y papHeting passosecus. Pacuer norenuunana.
Tanbeannyeckuii onement. Cxema 173 DnekTpoibie peakimu.

CBa3b 3NEKTPUUECKON W XUMMUECCKO paboThi.

Onekrpoasrcytuas cuna. Pacuer DT,

Daement Jannsns-scodu.

Xumuueckas Kopposzus.

DrnekTpoxumHUUecKas Kopposusi.

KaroaHbie v aHoaHble nipouecehbi kopposzuun. Cxema KiD.

3aluTa METAIOB OT KOPPO3UK (IerMpoBatne MeTajlion).

3alMTa METAIOB OT KOPPO3IMK {HNCKTPOXUMUUECKAS 3aLLKHTa - KATOXHAs, NPOTCKTOPHAsN).
3awmTa METAUIOR OT KOPPO3MK (M3MCHEHHE CBOHCTE KOPPOIMOHHON SPE/ibl).

3211.11“'{'3 METAITIOB OT KOPPO3HiA (})Illlif!(ﬂ'l:’.Ulf.wlHOC KOHCTRYHUPOBAHKC l/l'l%).lt‘.l”’!l\/'i').



67. AKTHBATOPb! KOPPO3HU.

68. OcBOEHUE NPUEMa B3BELIMBAHMS, METOA KHCAOTHO-OCHOBHOTO TUTPOBaHMs. Pacuersi ¢ HCNOJIL30BAHHEM
3aKOHa YKBHBAJICHTOB.

69. DKCNEPUMEHTANILHOE OMPEACHCHUE MOIIPHON MacChi DKBUBAJIEHTOR aNIOMKMHNS METO-/10M BbITECHEHMS
BOAOPOJA W3 KUCHOTHI. [IprmeneHne 3aK0Ha YKBUBAICHTOR B PACYCTax.

70. DKCNEPUMEHTAILHOE ONPCACACHUS DHTABIM PACTBOPEHHA COJIM METOIOM KallopuMETprn. 3aKperieHue
MOHSITUSI DHTAIBITHH.

71. DKCAEPUMEHTANILHOE ONPEACIICHUC 3aBUCHMOCTH OTHOCKTEILHON CKOPOCTH XHMUUECKOH peakLny oT
KOHUEHTpaLKK peareHToB.

72. DKCNEPUMEHTATLHOE ONPE/IEICHUE 3aBHCHMOCTH CKOPOCTH peakiu OT Temneparypbl. [IpumeHenue npasuna
Bant-T'oda pist pacueTa CKOPOCTH PEAKiivK B 3aBMCUMOCTH OT TEMIIEPaTyPhi.

73. DKCHEPUMEHTANLHOE CMELIEHHE XMMHUCCKOPO PABHOBECHS TIPH W3MEHEHMM PABHOBEC-HBIX KOHLICHTPaLMi
peareHToB W npoaykTos. Hpumenente npunumna Jle-llarense s onpeacsienus HanpasjieHus CMELIEHHS
XUMHUUECKOTO PaBHOBECHS.

74. Knacchl HeOpraHuyeckux coeauneinii, Homenknarypa. CTenenb OKMCACHMS.
OKHCIN-TEbHO-BOCCTAHOBUTENLHBIC peakitni. Mossipras Macca. KonuuecTso BeuiecTsa.

75. @opmyJibHas €MHMLA. DKBUBANICHT HACMEHTA B COCAMHEHMM, DKBMBAJICHTb! COCAMHCHMN PA3IHYHDBIX KJIaCCOB.
UHCIIO SKBUBANICHTHOCTH. ONPEeae/ienue Yncia SKBUBAJICHTHOCTH COCIMHEHHUSA, YHACTBYIOILErO 8 0OMEHHOH 1
OKHMCJIUTENbHO-BOCCTAHOBUTENLHOM peakiun. Konuecrso BelecTsa SKBMBAICHTOB. AJUIMTHBHOCTL MOJIIPHOH
MAacChl IKBUBAJIEHTOB. PacueTsbt o 3aKoHy DKBHBATICHTOB.

76. OnpeaeneHue Terioebix d(Ghexrons peaxitu. Pacuersl dHTanbNKKH 00pa3soBaHus BEWECTB MPY U3BECTHOM
TennoBom deKTe peariiny. Pacuer H3MCHEHMs SHTPOANN B XOIE PEAKIMK U 1PH (a30BbIX NPEBPALLCHHSX.
OnpenaeneHue HaNPaBICHHOCTH XMMHUHECKUX NPOLECCOB i BEPOATHOCTH IIPOTEKAHMSE XMMUUCCKOH PeaKkLuK B
3aBUCUMOCTH OT TEMIIEPATYPhi.

77. TpuMeHeHue 3aKoHa JCHCTBYIOLIMX MACC Ui PACHETa CKOPOCTEH XHMMUCCKHUX PeaKLMH, TEKYLMX
KOHLIGHTPALMii peareHToB u npoaykros. Pacuersi o npapuiy Banr-I'odga. Sakon aedcTayiomnx Mace ans
FOMOTFEHHBLIX M FETEPOISHHBIX PeaKiiuil Juts coctosting pastosecus. Ilpumenenne npuniuna Jle-llarense ans
ONpPEAC/ICHHS CMELLCHHS PABHOBCCHS MIPH M3MEHEHUM YCoBuid nipoliecca. Pacuer pasro.

78. Pacuerbl paziMuHbIX CHOCOOOB BbIPAKEHIs KOHICHTPaLMK pacTBOpoB. COCTaBeHNE YPaBHEHHI peaKLuii
JMCCOLMALIMN COCIAMHEHKI PaziMHHbiX KIIACCO8 W ypaBHEHWH peakuni ruponiusa conei. Jluccoumnatns CuiibHbiX
M cnabbix anekTponnTos. Pacuerst Besindmiibl pH B pacTeOpax KUCIOT U OCHOBAHHIA.

79. DNEKTPOAHBIN MOTCHLMA HOHHO-METANIBUCCKUX 1 Fa30BbIX 21EKTPOROB. Vpapuenue Heprcra. Pacuer D1C
rabBAHUUCCKUX DNeMeHTOR. COCTABICHNE MIbBAHMYCCKMX 21E-MEHTOB K MJICKTPO/IHBIX IPOLECCOB.

80. OnpeneneHue BO3MOKHOCTH TPOTEKAHNA KOPPO3UK METalLIa B 3aialHbIX yenosuax. CriocoObl 3auinThl
METaJII0B OT KOPPO3HH.

81. BoJjiee rojiHOC NOHUMAaHKE 3aKOHOB XMMUUCCKON TCPMOMHAMUKN U KUHETHKH, 10JIyUSHUE HABLIKOB B pacueTe
TENNoBbLIX 2PPEKTOB, ONPEACHCHUM HATPABACHHOCTH XHMHUUCCKHUX NTPOLIECCOB, AHANIW3EC PCAKIMOHHOH
CNOCOOHOCTH BELLECTR. ONPEAEISHHM CKOPOCTH PEaKilidi, PACHETE KOHCTAHThI PABHOBCCHS, PABHOBECHDBIX
KOHLIEHTPALIMIA peareHTOB 1 NpOAYKTOB.

82. ITpUroToBEHHE PACTBOPA 3a/1aHHON KOHLCHTPALIMK 13 KOHLCHTPUPOBAHHOTO pacTsopa. OnpeaesieHue
KOHLIEHTPALIMK KPENKOro PacTBOpa ¢ noMoubio apeomerpa. Pazbapnenune pacreopos.

83. DKCNEPUMEHTAIILHOE ONPEACIICHHUE MOJAPHONW MACCH YKBUBAJICHTOB AIIOMUHUS METO-/IOM BbITECHEHMWA
BOZOPO/A M3 KHCIIOTHL. [Ipumenenue 3akona 2KBUBaNCHTOB B pacHeTax

84. Onpeaenenue pH pacTBOPOB KUCJOT M OCHORAHII € TIOMOLIBIO PA3IMUBLIX HHAMKaTOpOB. CpaBHe-Hue
MONTYUEHHBIX BETMUHH € PACUCTHLIMM.

85. HabaoaeHue npoueccos KOppo3ui METALIOR B 3aBHCHMOCTH OT Pa3iuHHbIX YCAOBHHU HAXOWACHUS.
AKTHBALMS KOPPO3UM. 3AIMHUTHBIC MCTAIUIMHECKHE NOKPHITHA. COCTABNCHUC KOPPOZUOHHDIX DIEMEHTOB
HEKTPOJHBIX MTPOLECCOB.

86. Uncno aKBUBANEHTHOCTH.

87. IpuMeHeHre OCHOBHBIX 3aKOHOB XHMUU B KOJIMHYECTBECHHBIX PACUETaX 110 YPaBHCHMSIM PCAKUMH.

88. [MpumeHeHH e 3aKOHa PKBUBAICHTOB B TEPMOXHMUHECKMX PACCUCTaX.

89. PaccueTs! CKOpPOCTEH peaKiiiit U ONPEAC/ICHNE (PAKTOPOB BIMMIOUIMX HA CKOPOCTL H CMELLCHHE XUMHUECKOTO
paBHOBECHSIL.

90. PaccueTsl KOHUCHTpaLil PACTBOPOD.

91. DNeKTPOXUMHUECKME PACHCThI 110 YPABHEHUAM PEAKUUH.

92. DneKTPOXUMHYECKHE PACUCTH! 10 YPABHEHUAM PEaKIiH.
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93. TIpUMEeHEHHE OCHOBHBIX 3aKOHOB XMUMHUK B KOJMHECTBEHHBIX PACYETAX M0 YPABHCHHAM PeaKLUH.

94. TlpumMeHeHHUe 3aKOHOR TEPMOAMHAMUKH B TCPMOXMMUHECKUX paccUeTax.

95. PaccueThl CKOPOCTEH peakiyy 1 ofipeiesetine GaKropos BIMSIOUMX Ha CKOPOCTL U CMEIUCHHE XUMHHECKOro
paBHOBECHS.

Bropas rpynna nepuoja arrecramum (3aser) - ounas popma (2 cemeerp), saounas popma (2 cemecrp)
1. Bunpbl )KeCTKOCTH BOALL. EJMHNLBL H3MEPEHUS JKECTKOCTH.

2. Knaccudukauus npupoHbiX BOJL 110 BEAMUMHE HECTKOCTY K 110 MUHECPAIIM3ALNH.

3. Onpeaenenue KapOOHATHOM IKECTKOCTH BOJIbI.

4. Metoppl yeTpaHeHHs kapboHaTHOM HKECTKOCTH: &) TCPMUUECKUH METO/L yMATteH s BO/bE 0)
COAOBO-M3BECTKOBBI METO/: B) U3BECTKOBbINH MCTOJL; I') (hochaTHbiilt METOLL.

5. Pacuersbl JKeCTKOCTH BOJbl i MACCHI PEArcHTOB, HCOOXOANMBIX JUIst YMATHUEHUS BO/DI.

6. Meroa nonnoro obmena, Kiaccuduraims MOHWTOB.

7. Iucnepenbie cuctembl. Knaccu(puraiis AUCICPCHBIX CHCTEM 110 pa3MEpy HaCTyIL AMCIEPCHON
¢azbr.JlucnepeHas daza. Qucnepenonnan cpena.

8. Knaccudmkaims AMCHepeHbIX CHCTEM 110 arperaTHoMy COCTOARMIO JMCTICPCHON (ashl U ANCIIEPCHOHHOM
cpebl.

9. Knaccuurauus KOIOMAIBIX CHCTEM T10 CTEMCHM B3aUMONEHCTBHS AUCTIEPCHON (asbl ¢ ANCNICPCHOHHOM
cpenoi (anodgunbHbie 1 MOGOOHBIE KOJNOHAHBIC PACTBOPDI ).

10. Knaccnukatus KOMIOUAHbIX CHCTEM 10 CTENEHM B3aMMOACHCTBIS HacTULL AMCTIepCHON (hasbl MEKLY COOOH.
[enu n 304.

11. MeTobl NOAYUCHUS JAUCTICPCHBIX CHCTCM.

12. Onrrnueckne CBOKCTBA AMCIICPCHBIN CHCTEM.

13. TMosepXxHOCTHAS DHEPTHSL, OBEPXHOCTHOC HATIKCHHIE.

14. Ancop6bums. NHAB. Tpumenenue ITAB B cTrpourciiberse.

15. Konnouamnsie pacteopbl. CTPOCHUE KOMIOWIHBIX HACTHLL THAPOPOOHBIX 3051CH.

16. VCTORUMBOCTD M KOATYAsLMS KOMIOUAHLIX cuerem. Buast yeroiunsoctu. Tpaeuno Liynsue-Tapan.
17. @akTopbl, BIMSIOMME HA YCTOHURBOCTD H KOArYJIALMIO KOJNOMAHBIX PACTBOPOB.

18. O6uime PpU3NKO-XMMHUYECKHE CBOMCTRA BAKYLIMX BCUIECTR M UX KiaccUpuKaums.

19. BozayiuHbie Bsokyuime elecrsa. Boziyunas n3gecth.

20. TuncoBbie BSHIKYUIME BELLECTBA.

21. MarseszuaibHbiil UEMEHT.

22. CUIIMKAaTHOE CTEKIIO.

23. XKunkoe crekito.

24. Curasnnbt.

25. dapdop, asiHc, 0OKUIOBLIC KEPAMUHCCKHE MATEPUATIbI.

26. TToptnanuement. Colphe, MOJYYEHUE, TBEPACHNC, MPUMCHEHHNE.

27. I'nunoszemuctbiit nement. Chiphe, MoayueHue, TBepieHUe, NPUMEHCHUC.

28. I'mapasnvueckas uzsects. [yionanossie iobapku.

29. Koppozust 6etoHa. MeTo/ibl 3aliHThi OT KOPPO3UK.

30. Knaccudumkauus, CTpyKTYpa M CBOHCTBA NOHMEPOB.

31. duznueckre CBOHCTBA NONUMEDOB.,

32. JlecTpyKumsl OAUMEPOB, €€ OCHOBHbBIE BU)IbI.

33. [nacTmaccel.

34. Buabl NOJUMEPOR, NMPUMEHAEMBIX B CTPOUTEBLCTRC.

35. MonumepHbie 106aBKU B OCTOHbI.

36. OnpeaeneHue CUIMKATHORO MOLYsl JKH/KOTO CTEKIIA.

37. OnpenencHue oOILEH JKECTKOCTH BOJIbI.

38. OnpeneneHue KapOOHATHON HECTKOCTH BO/IbL.

39. Onpenenenue aicopoLmn YKCYCHON KHCIIOTH Ha aKTUBUPOBAHHOM YTiie.

40. Onpejenenue CyMMapHOro Coiiepikaius KapOdoHaror Kalbiums 1 Marius B Meace.

41. PacueTbl MECTKOCTH BOJIbI, MACCH PACTBOPEHULIX COIEH B BOJE.

42. PacueTsbl MacC pearcHTOB, HeOOXOMMBIX JUIS YMATUEHUS BO/IbL.

43. CtpoeHue yacTvi AMenepeHoit Gasul ruipodobusiii soiel. Cocrasienine Gopmyn MULCIUI ruapoPobHBLIX
30J1€H.



(@}

44, YeTOMYUBOCTb W KOArYJIsiius KOJJIOUAHDIX CHCTEM.

k!

45. Onpejgenerve NOporop KOArysiuun ruapodGoOnsix 3omei.

7=

46. Petenue 3a/1a4:paccuerst 0 YPABHEHUSAM TIOIYHEHUS W TBEPACHHS BIHKYLIMX MATEPHAJIOB.

47. Bo3ayuiHbi€ BSOKYLME MATEPHAS b

48. Coipbe, NOJYyUSHUE U TBEPACHNUE BOZLYIIHON U3BECTH, FUNCOBBIX K MATHE3HANbHBIX BIKYLIMX.

49. T'uppaBnuuecKue BHKYLUME MATEPUabl.

50. Cbipbe, NOJIyUCHHE U TREPACHHE INTHHO3EMUCTOTO U NOPTAAHILUEMEHTOB, TH/APABINYECKON H3BECTH.
51. Colpbe, NOJSYYEHKE ¥ TBEPACHHE MIHHOZEMUCTONO U IOPTAAHALUEMEHTOB, PH/PABIMYECKON H3BECTH.
52. Peulenue 3aa4:paccueTbl O YPABHEHUM 10JIYHEHHs W TBEPUEHHUS BOKYILMX MATEPUANOB.

53. Cbipbe, NOJYUEHHE Y TBEPACHUE ITTHHOZEMUCTOTO U IIOPTAAHALEMEHTOB, FH/PABINUECKON H3BECTH.
54. OnpenesneHue KauyecTBa BO/Ibl O OCHOBHBIM NOKAZATCAAM.

55. Knaccudgumranus AUCIEpCHbiX CHCTEM (CTPORTEIibHBIC MaTEPHabI ).

56. BbiGop cTpoUTENLHBIX MATCPUAJIOB B COOTBETCTBUH ¢ XMMUUECKHM COCTaBOM (CBOHCTBAMM).

57. Bbibop CTPOMTENILHBIX MATEPHAIIOR B COOTBETCTBHM ¢ XMMMUCCKUM COCTABOM (CBOUCTBAMM).

58. Custukarnbie Marepuanbl. Buibop cTpouTelbHbix MAaTepUanoB B COOTBETCTBMH ¢ XMMUUECKUM COCTABOM
(ceoiicTBamu).

59. OnpeneneHue OCHOBHBIX NOKA3aTCNIEH KAHECTRA BO/1bL.

60. BLIGOp CTPOUTENBLHBIX MATEPHATIOB B COOTBETCTBUI ¢ XMMHHECKMM COCTaBOM (cBoicTBamm). [lucnepeHocTsb
MaTepuaoB.

61. OcHOBHbBIE TPEOOBAHMS! K KAUCCTBY BOLI HPUMEHSCMON 1A 3aTBOPEHMS MUHEPATLHBIX BSKYLUMX.

62. BbiGop CTPOUTENbHBIX MATEPHAJIOR B COOTBETCTBUM C XMMUUIECKUM COCTaBOM (CBolicTRaMK). Aaresus.
63. BLIOOp CTPOMTENLHBIX MATEPUAJIOR B COOTBETCTBUI ¢ XMMHUUECKMM cocTaBom (csoiicTeamu). Flopowuku.
64. BbIGOp CTPOMTEILHBIX MATCPHANIOB B COOTBETCTBUM ¢ XMMUUECKMM COCTaBOM (cBOMCTBaMM). LiemenTsbt.
65. BbIGOp CTPOUTENbHBIX MATEPHAIOB B COOTBETCTBHN C XUMHNECKUM COCTaBOM (cBoicTBamu).BozayuHbie,
MAPABIMUECKME MUHEPATLHBLIC BANCY LME.

4.3 Texuosorusi BLISIBJACHHH YpoBH# OCBOCH M FHCUEWIRAHIIbHI

TexHonorus BbisiBiICHUS YPOBHS OCBOCHUSA JMCHRTIANUHLE IPUBOANTCH B (DOHAC OUCHOUHBIX CPCIACTB ((DOC)
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5. YHEBHO-METOIMUYECKOE ¥ HHPOPMALMOHHOE OBECHIEYEHUE OCBOEHMSA
SACHATEIMHBE (MOIYJLH)

5.1. OcuoBHasI B AONOJHRTENbLHAS JHTEPATYPa
OcHoBHas Jureparypa

1. Koposun, H. B.  OGuuas Xumus : yaeOHUK uist BY308 110 TexH. Hanpasicnusim i cnen. / H. B. Koposun. - 10-¢
U3/, pon. - Mocksa : Beicias mxona, 2008. - 558 c. : wi. - (IToGenurens konkypea yuebHukos). - bubnuorp.: c.
546. - ISBN 978-5-06-004403-4 : 616.00.

2. Cemenon, MLLH.  Xumus [Dnexrponnsiii pecype| @ yueOuuk / M. H. Cemenosn, W. JI. Tlepdunora. - Xumus ;
2019-06-21. - Cankr-Herepbypr : XUMMU3BJIAT, 2016. - 656 ¢. - ISBN 978-5-9388-275-5.
(http://www.iprbookshop.ru/49800.html)

JomonnureabHas JHTEpaTypa

1. Tpecc, M.A. Ocuosbl 00uieit xumun | Diekrponubiii pecype] : yueGHoe nocobue / M. A. Tpecc. - OcHoBbl
ob6weit xumum ; 2017-07-01. - Canxr-TerepOypr : XUMUBIAT, 2014. - 352 ¢. - ISBN 978-5-93808-234-2.
(http://www.iprbookshop.ru/22542.htimi)

2. Bonbxun, B. B.  O6ujas xumus. MsOpannbie riapsi : yueb. nocobue as By30B 110 HANpaBaeHMSIM MOATOT. M
cneu. B 00, TexHuku v TexHosiorun / B. B. Bostxui. - 2-¢ 3., nepepal. u non. - Cankr-TlerepOypr ; Mocksa ;
Kpachopap : Jlans, 2008. - 379 c. : wn. - (YueOuvxu nnis syszop. Crncumanbhas aureparypa). - ISBN
978-5-8114-0831-3 : 613.00.

3. XuMust 1 METO/. YKa3aHUs 10 BbHIOIHEHHUIO KOHTPOJILHOM paboTul Ne | s nanpasnenus 271101.65
"CTpPOMTENBCTBO YHUKAILHBIX 3/IaHni 1 coopyeHuit” 3a0unoit opmbl 00yuenus / Hosocu®. roc.
apXUTEKTYp.-cTpouT. YH-T, Kad. xumumn ; cocr.: A. M. Janunenxo, M. JI. Kocunosa,C. B. Cricoes. -
Hoeocubupek : HITACY (Cuberpun), 2013, - 28 ¢. : rabu. - 6.u.

4. Akumos, JILW.  Xumus [Driexrporuniii pecype| : yuaebuoe nocobue / JI. V. Akumos, A. WU, [Tapnos. -
Caukr-TlerepOypr : Cankr-TlerepOyprekuil rocy 1apeTBeHHbIH APXUTEKTYPHO-CTPOUTENILHLIN yHusepeuTeT, DBC
ACB, 2011. - 142 ¢. - ISBN 978-5-9227-0291-1. (http://www.iprbookshop.ru/ 19054 htm])

MeTonwlecmle YRasauys

1. OCHOBHbBIE NOHATUS M 3AKOHBI XHMHHM I KOUTPONBLHBIC 3aaHust JUist | Kypea 1o HalnpasjieHuio NoAroToBKku
08.03.01 "Crpourensctro” Beex dpopm obyuens / M-zo obpasosanus u nayky PD, Hosocub. roc.
apXMUTEKTYp.-CcTPOoUT. YH-T (Cubcrpun), Kad. xumnm ; cocr. M. J1. Kocunoea. - Hosocnbupek : HFACY
(Cubctpun), 2015. - 28 ¢. : rabu. - 6.1,

2. OKHCANTENLHO-BOCCTAHOBMTEIbHBLIC PEAaKLiMK 1 METO/L. YKazaHus st | kypea Beex cnett. U popm obyuenus /
Hosocub. roc. apxurexryp.-crpour. yu-1 (Cubcerpun), Kad. xumuu ; cocr. T. H. Hepemucuna. - Hosocubupek :
HI'ACY (Cubctpun), 2011. - 12 ¢. - 6.1,

3. Wepwnesa, T. A. (npod. : HFACY (Cuberpun), kad. Xumus).  Xumus : yueb. nocobue 1uis noaror. K
TectupoBanuto / T. A. Hlepwnena : Horocud. roc. apxurexryp.-crpout. yu-1 (Cubcrpun). - Hoeocubupek :
HI'ACY (Cubctpun), 201 1. - 148 c. : tabn. - bubnuorp.: ¢. 148, - ISBN 978-5-7795-0544-4 : 136.00.

4. lonHbie paBHOBECHs [ InexTpoHHbii pecype| : Metojuueckue ykazahus no BuiloiHEeHNIo 1abopaTopHoi
paboTsl no Hanpaeieuusm noarotosku 08.03.01 "Crpontenserso” (npodunu "Bojocnabskenune u
BogooTeeaeHue", "TIpousBOACTBO 1 NPUMEHEHME CTPOKMTENBHBIX MATEPUANIOR, H3ACAURN KOHCTPYKLMIH") 1
20.03.02 "Tlpuponoodycrpoiictro 1 Bojonoas3onanue” seex dopm o0yuenus / M-o obpazosanus v nayku Pd,
Hosocu6. roc. apxurexryp.-crpout. yu-1 (Cuberpun), Kad. xumun ; cocr. H. A. Crapuesa. - Hosocubupek :
HIACY (Cuberpun), 2016. - Duexr

5. COOpHUK 3aa4 W ynpaskKHeHWI 110 xumun [ nekrpornblii pecype] @ no nanpasienmo noarorosku 08.03.01
"Crpourensctso” Beex hopm o0yucHus / M-go obpaszosarus v nayku PO, HoBocu®. roc. apxurekTyp.-CTpour.
yH-T (Cuberpun), Kad. xummu ; cocer. I [l Anexceesa. - HoBoeubupek : HI'ACY (Cuberpun), 2015. - DnekTpon.
TEKCT. - 0.11.

6. Peakuuu B pacTBOpax 21eKTPONIMTOR | DASKTPOHHLIT pecype] : MEeTOA. yKaszaHus Juisl | Kypea Beex crieu. v popm
o0yuenus / Hopocu®. roc. apxurexryp.-crpount. yi-r (Cuberpun), Kad. xumun ; cocr. T. H. Uepemucuna. -
Hoocubupek : HFACY (Cuberpun), 2013, - Dnexrpon. reket. - 6.u.



7. Cocras ¥ CBOMCTBA PAcTBOPOB [ 2NEKTPOHHLIN pecype] : MCTOIMUCCKIC YKAZaHust 110 PELUSHMIO 3a1a4 11 |

Kypca Beex nanpasiicHuit 1 gopm obyuenus / Hosocud. roc. apxurexryp.-ctpout. yu-1, Kad. xumun ; coer.: T.

M. Kpyrckas, O. A. Honyuuna. - Hosocubupcer : HFACY(Cuberpun), 2014, - Brekrpon. Teker. - 6.4,

8. XuMust : METOJ1. YKa3aHHS 110 BLITIONHEHUIO KOHTPONLHON paboTubt Ne 2 auis nanpasnenus 271101.65
"CTpouTeNbCTBO YHUKANBHBIX 3aaHuii 1 coopyieiinit” 3aounoit popmst 06yuenus / Hosockb. roc.
apXUTEKTYp.-cTpout. yH-T, Kad. xumuu ; coct.: M. I Kocunosa, A. M. [lanunenxo,C. B. Coicoes. -
Hoeocubupck : HI'ACY (Cuberpuur), 2013, - 29 ¢. : tabn. - 6.u.

9. Cocrae u cBORCTBA PacTBopOB @ MCTOJMUCCKHE VKAZAHKA 11O PCLUCHMIO 3a0a4 JiJid i Kypca Bcex Hanpasﬂennﬁ 4]

dopm 0byuenus / HoocuO. roc. apxurexryp.-crpout. yu-r, Kad. xumuu ; cocer.: T. M. Kpyrekas, O. A.
[Monynuna. - Hosocubupek : HIACY (Cubcerpun), 2014, - 28 ¢. - 6.1

10. Xumuueckast TepMOAMHAMMKE © MHAMBHL 3ajanus 1o jucuuruinne "O0u. xumus" uist | Kypca Beex crel,
aHeB. popmbl 00yuenus / HoBocuO. roc. apxurekryp.-ctpout. yH-T (Cubcrpun), Kad. xumum ; cocr.: T. M.
Kpyrckas, C. B. Coicoer, B. A. lllecrarkos. - Hoocubupek :HIACY (Cuberpun), 2007, - 44 ¢. - 6.1

11. UuauBuayanbHOE 3a1aHue MO XUMKH K MRTOAKYECKHE YKA3aHMs 10 €10 BITIONHEHHMIO & LIS HanpaB/ieHus
08.03.01 "Crpourenberso” ouno-3a0uHoM Gopmbt 06yuenns / M-Bo obpazosanus 1 Hayku P® ; Hosocub. roc.
ApXMTEKTYP.-CTPOUT. YH-T (Cuberpun), Kad. xumun ; cocr. T. M. Kpyrekas. - Hosocubupex : HIACY
(Cubetpun), 2015. - 40 ¢. : Tabi. - 6.u.
12. COopHHK 3aJa4 W yripasKHEHU 10 XUMUK @ 1o Hanpasliicinio nogrorosku 08.03.01 "Crponrennctso” Beex
popm obyuenus / M-po obpasosarus u nayku Pd, Hosocud. roc. apxurexryp.-crpout. yn-1 (Cuberpun), Kad.

xuMHuH ; cocr. I T Asekceesa. - Horocnbupex :

HI'ACY (Cubcerpun), 2015. - 72 ¢. : rabn. - 0.1
13. MnamMBuayanbHOE 3a1aHKHE N0 XMMUKM M METORMHCCKHE YKA3aHUs 110 €ro BLINOIHEHKIO | nexTpoHHbiii pecype]
: ana wanpasnerus 08.03.01 "Crpourenserso” ouno-3aounoii Gpopmsl o0yuenust / M-go oOpazosanus u nayku PO

; HoBocu®. roc. apxurekryp.-crpout. yu-1 (Cuderpun), Kad. xumun ; cocr. T. M. Kpyrckas. - HoBocubupek :
HI'ACY (Cubcrpun), 2015. - Dnexrpos. teker. - 6.1

14. Xumnueckoe paBHOBECHE [ DNEKTPOHHbIN PECYPC] : METOAMUECKUE YKA3AHMS 110 BBINOJIHEHHIO 11ab. paboThl

s 1 kypea Beex criel. v popm oOyuchus / M-so obpazosauus u nayku PO, Hosocub. roc. apXuTekTyp.-CTPOMT.

yH-T (Cuberpun), Kad. xumum ; cocr.: A. M. Janunenxko,H. B. braruuuna, M. J1. Kocurosa. - HopocnGupcek :
HI'ACY (Cuberpun), 2009. - 1 anexrpon. ont. quck (CD-R) : tabn. - 6.1,

15. Xumuueckoe paBHOBECHE | METOJL. YKa3aHua 110 BbinosteHnio n1ad. padotsl s 1 kypea Beex cnelt. v Gpopm

obyuenus / HoBocu®. roc. apxurexryp.-crpout. yu-t (Cuberpun), Kad. xumnu ; coer.: A. M. Hanunenxo, H. B.

Brnarununa, M. JI. Kocunosa. - HopocuOupek : HEACY (Cuberpun), 2009, - 12 ¢. @ vn. - 6.1

HopmaTn BHasl JOKYMERETAR L W

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

ﬂepuonwnccxue M3

I.Becrnux MITCVY. 10.-2014.

5.2.

Tabnuua 5.1 Ucnonpiyemoe nporpammHoe

l/l.Cl]O.fll)'&yEMblE Bazby HAMELIX B Hill(ﬂ)()pMﬂlEH(HH“h!c CHPABOUNLIC CHCTCM LI

P

QOCCHICHCHMWE

Ne Haumenopanue [Tonreepaenue N
KonnuecTBo nuuenzui
n/n UH(POPMALMOHHBIX PECYPCOR JMLEH3UU
1 2 3 4
1 |Office Project 2007 Professional AKT BBHIOMHEHHBIX paboT oT 500
15.08.2020r NeA7
2 |Windows XP Professional Cepruduxar or 20.08.2007 502

17.07.2008 Ned4290964,
Cepruguxar o1 26.09.2008
Nod4607324

Ned2605370, Ceprudmiar ot

Tabnuua 5.2 Ucnonb3yembic 6a3bi JAHHBIX W HHDOPMALIHOHHO-CHIPABOYHLIE CHCTEMDbI
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No

Haumenosanue

[onreepxenue

KonuuecTso nuueHsui

n/n MH(OPMALIMOHHLIX PECYPCOB JIMLCH3HH
1 2 3 4
1 |Hayunas snexrponias Gubnuoreka Croboano pacnpocrpaunsemas b/ 1 000
AKT BBINOJHEHHbIX paboT OT
15.08.2020r NeA7, lorosop Ne
SI0-4731/2021 or 17.03.2021
2 |MOODLE - Hopran aucraHugonHoro Crobouno pacnpocrpansiemas b1, 1 000
o0yuenus HI'ACY (Cuberpun) AKT BHINOSHEHHBIX padoT oT
15.08.2020r NoeA7
3 |Odumumanshbii caiir I'TIHTD Cuobojno pacnipoctpansemas b/, 1 000
AKT BbITOJIHEHHBIX padoT OT
15.08.2020r NeA7
4 |IlpodeccronanbHbIC CIpaBOUHbIC KOHTPAKT Ne 32-21-44 or
cuctembt "Texakenepr” yueb. 03.08.2021 (py6.)
S |DnekrpoHublii KaTanor dSudbnuoTeKry Jorosep o1 20.10.2016 Nei6816 , 500

HI'ACY (Cuberpun)

AKT BRIOAHCHEBIX paboT OT
15.08.2020r NeA7

Tabnuua 5.3 Ucnonibzyembie HHTEPHET-PECYpPebi

Ne HaumenoBanue .
n/n HH(OPMALIHOHHBIX PECYPCOB S
1 2 3
WndopmaunonHo-crnpasounsiid nopran  |hitp://www.library.ru/
Library.ru
2 {DBC IPRbooks ttp://www.iprbookshop.ru/
3 |«MzBectus py30B. CTDOMTEILCTROY hitp://izvuzstr.sibstrin.ru/
4 |Calit 0 xumin. CripaBoOHHKK XHMUKA. hitp://www.xumuk.ru/
DUBUKO-XUMHUECKNE BCITUHMHD
5 |DnexTpoHHbIN pecype yueGHOM http://window.edu.ru/

JuTeparypbl MuHHUCTEPCTRE
obOpazosanus PO

5.3. MCTOHF/I‘ICCKMC DEKOMCHARUWKR O OPVAKMRANME M3YXICHM J{HCIH{HITJIME D

Tabauua 5.4 Wcnonbiyembie 00pa3zopare/ibHble TEXHONOT N

Ne Hanmenopanune .
. Bua sausruil Kparkas xapakrepucruka
n/n lexHonoruu
1 2 3 4
1. |Ayaurtopusbie norounsie u  {Mudopmaumonnnie nexinu,  |Ha nekumsx: uenonbzosanue
IpYIOBbLIE 3aHSTHS B APAKTUHECKME 3aHATHSI MYNLTUMEAMHHOTO NPE3eHTALUMOHHOrO
CreuMaIu3MpoOBaHHbIX 000pYOBAHKS € ACMOHCTPALMCH
Kjaccax BuACOPMIIEMOB, hoTOrpaduid, KOMNBLIOTEPHLIX
npeseHTanui, Ha npakTHueckux 3aHaTHaX:
OCBOCHUE KOHKPCTHLIX YMEHUH W HABBIKOB MO
IPECATICIKCHHOMY TIPENojaBaTenem airopuTmy.
2. {Metoa npobnemuoro 1TpoGuiemnnic CamMoCTosITENILHOS U3YHEHUE CTYACHTaMU

MBJIO2KCHHMS MaTepualia
SaHITUA

JCKUMM, HPAKTHHCCKNC

mMarepuaia JekLui ¢ NocneayoLen
aMekyccuelt B ayautopun. Opradmsauus
yueOHoi paboTel, HANIPABICHHAS HA PCLUCHHE
KOMITICKCHOK yueOHO-1no3HasaTe/ibHOW 3a/1a41

Ha NPaKTuicCKuX 3ausdTusx.




Murepakrusuas gopma
NPOBCACHUS 3aHATUHH

Jlexumsi-jiuckyceus,
nexips-tecena

Jlexkums «oOparHO ces3my, npeanonaraiooLas
0BCVICICHUE CIIOPHBIX BOMPOCOB,
BO3HMKAIOUIMX NPH WI0KEHWH MaTepyana B
Ay AHTOPUM.

Berpeun ¢ nipesctapure/siMu npoduibHbIX
KOMMaHKi, NoceUleHre CneiiMaaiu3npoBaHHbIX
BbICTABOK.

JucraHumontoe o0yuenne

Camocrosrenshas pabora,
Kypeonas padota

CamocTosTellbHO u3yueHue odyuaoumummcs
yuebHOro mMarepuana B JIMCTAHUMOHHOM
pexcume Ha noprane http://do.sibstrin.ru/,
CaMOKOHTPOJIL OCBOCHUS Marepuaa ¢
MCTIOBL30BAHUEM TCCTOBOW Oasbl noprana
JICTAHLIMOHHOTO 00YUCHUS, KOHCYIBLTALMM T10
BbLITOAHCHHIO NPAKTHYCCKUX 3aAaHui 1
KYPCOBOMY MPOEKTUpOBaHUIO B on-line
PEKHME.
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6. MATEPHAJIDHO-TEXHUWYECKOE OBECIIEYEHME
Tabnuua 6.1 — MarepranbHO-TEXHUUECKOE OBECHIEUSHME JMCUKTUTHHBI

HaumeHnosanue crieumaibibix™
MOMCLUCHMN U ITOMELIEHWN 118
CamMoCTOSTELHON PadoThi

OCHAMEHNE CICUMANBLHBIX NOMEIUEHUI 1 TOMELIEHMH U1 CAMOCTOSITEbHOMN

paboTil

1

2

3paHue 1adopaTopHOro Kopryca
no yn.Typreunesa, 159, 364 ayn.
(Jekuuu)

YueOHast ay idTopust sl HPOBEACHKS 38HATHH JEKUMOHHOIO TUNA, 3aHATHH
CEMUMHAPCKOro THIA, KYPCOBOIO MIPOECKTHPOBAHHS (BBLITOIHECHUS KYPCOBbIX
paboT), rPYINOBLIX ¥ MHAMBHIYAILHLIX KOHCYALTAUMN, TEKYLIErO0 KOHTPOJIS
U NPOMCIKYTOUHON aTrectalyn.

O0uiee konuuecTno mect: 200

3aaHue 1abopaToOpHOro KOpryca
no yn.Typrenesa, 159, 365 ay.
(Jlaboparopubie, KonrponbHas,
3auer, Dx3amen, [Ipakruueckue,
CPC)

YueOuas ay iiTopus JUisi TPOBEACHUS 3aHITHI CEMMHAPCKOTO TUTIA,
FPYTINOBBIX ¥ HHAMBHAYAUTLHBIX KOHCYALTAUMH, TEKYHIErO KOHTPOJIA U
MPOMEKYTOUHOK aTTeCTalMi

JlaboparopHbic KOMIIEKCHI: YIIK MO Kypey Xumuu | wit.;O60pynosaHue s
yuebHnoro npouecca: pocka ayauropras | wr.:Mebenb: wkad 4 wr., CTOMbI
15 wr.Jlaboparoproe obopynosanue: paznoe 1w,

Obwee konmuecrso mect: 30

3naHue 1aboparopHoOro Koprnyca
no yn.Typrenesa, 159, 366 ayn.
(JTaGoparopHbie)

YueOnas ayanropus st NPOBEACHUS 3aHATHI CEMUHAPCKOrO THNA,
IPYINOBbIX B HHAUBUAYANLHBIX KOHCYJibTAUME, TEKYILErO KOHTPOJIS 1
NPOMEKYTOUHON aTTeCTalMm

JlabopaTopibie KOMIUICKCB: YK 110 Kypey xumuu 7 wir.:060pyaosaHue s
yuebuoro npouecca: focka ayauropras 2 wr.;MeGenb: wkad 5 wr., crobl
30 wrr.;JlaGoparopnoe obopyposarine: pasnoe | T, mewanka 2 wr.
O01iee KonMUecTro mect: 30

3paHue 1adopaTopHoOre Kopryca
no ya. Typrenesa, 159, 371 ayn.
(JlaboparopHbie)

YueOnas ayinTopus JUIst NPOBEACHUS 3aHATHIF CEMUHAPCKOrO THNA,
FPYNNOBbIX W HHAMBHAYANBHBIX KOHCYJIbTAUMH, TEKYUICTO KOHTPOSIS U
NPOMEKYTOUHOH aTTeCTALMH

Jlaboparopubie KOMIUIEKCB: YJIK 10 Kypey Xxumun | wr.;MsmepurensHoe
obopynosanue: repmomerp | wr., novomerpus | wr.;Mebenb: wkad 6 uT.,
naboparopnas 4 wr., croan 20 wr., tymba 22 wir.:JlaboparopHoe
obopyaosanue: pazuoe | it narpesaresibHoe obopyporanue 2 wr.
Ob1inee kosmuecrso mecr: 30

3paHue 1abopaTopHOro kopityca
no yin. Typrenesa, 159, 372 ayn.
(JIaboparopHsbie)

YueOuas ay/Intopus JUIs IPOBEACHUS 3aHITUH CEMUHAPCKOrO TUNA,
PPYTHIOBBIX M WHAMBWIYAILHLIX KOHCYILTAUMH, TEKYUISrO KOHTPOJIS U
NPOMENYTOUHOM aTTeCTaliMK

JlaGoparopubie KOMIIEKCHI: VIIK 110 Kypey Xumuu | wr.:Mebens:
nabGoparopuas 8 wr., croast 12 wrr.;Jlaboparoproe obopyaosanue:
HarpesarenbHoe 00opyosatue | .

Obwee konmmuecTso mect: 30

* CﬂeLll/la.ﬂbele MOMCILCHMS — y‘—leﬁnmc AVIAUTOPHK JIJist FIPOBCIACHKS BAHITUN JCKIIMOHHOTO TUTIA, 3aHATHH
CEMUHAPCKOTO THIIA, KYPCOBOTO NMPOCKTUPOBALYH (Bl)l!l@ﬂl’!@l'll/l@ KYPCOBbIX paﬁo’r), FPpynnoBbLIxX U

MHAWBUYAJIbHBLIX KOHCYJI bTalKi, TCKYLHETO KOHTDOJISE K I‘lDOMC)I(}"I‘()LII-!()H arrecralinm, a TaK XXe rnoMeueHus Ui

CaMOCTOATESIbHOMH PabOThi

ABTOp-pazpaboTumK (BeyLMI JeKTop)

e H.B.llanbHera
«'%n!nm DdUO
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