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1. HACHOPT PABOUYER HPOIPAMMbI JUCHMIIIHHB
Tabnuua 1.1 Ocnosanue i peannsanny AHCUUIUIHHDI

Kon Hanpagnenus noaroropku/ cnenu

ANBHOCTH

08.03.01

HaﬂpaB.ﬂf)H ve NoAroToBKK/ CHICUHaNbLHOCTD

CrpouresiseTso

YposeHb 0OpazoBanus bakanappuar
["oa pazpaborku/oGuosncHus 2021

Tabsnuua 1.2 CrpyKkTypa AUCUMIUTMEL! B COOTBETCTBHM

<

_\/"~IC6HbIM JidHOM

Bubi yuednoli paborpi, BIIHoUas caMoCTOATENbHYIO

Dopma 00yueHus:

paboTy OOYHAIOWMXCS U TPYIOEMKOCT] AHCLMTUIHHbE ouHas OUHO-3a04HAs 3aouHasl
TpynoemMKoOCTb AUCUMIIMHL 3AUETHBLIX CAMHULL 5 5 5

illzzgimnucc.mm\ 180 180 180
Konrakthas pabora, |Ayauropuas JeKimm 32 18 10
qac ' NpaKTU4ecKue 7 14

2AHNTUS

JnaboparopHbiii 28 [0 20

NPAKTHKYM

Breaynuropuas
Camocrosresnbnas pabora, uac 98 [38 150
Tabnuua 1.3 GopMbl KOHTPONS AMCUMIAMHD]
Cemecrp dopma 00yueHus:
1 (popma KoHTpOsIS ouHas QUHO-3a04Has! 3a04Has

NEepUObl KOHTPOJIS 1.2 cem 1,2 Tpum 1,2 cem
IK3aMEH (b1) | cem 1 Tpum I cem
3a4€T (bl) 2 cem 2 Tpum 2 cem
KypcoBas pabora
KYypCOBOH NpoeKT
UHAUBHIYAJIbHOE 3afaHue (KOHTpOsibHas paboTa) 1.2 cem 1.2 Tpum 1.2 cem

Tabnuua |.4 Bunsl camocTostebioii paldoTLI

Bua camocrositensHoii paGorsi

Buja sansimus

Tun nieproa

Dopma oOyuenus

ouHast O4YHO-3a04Hast | 3a04Has
[ToaroroBka K siekumsm Jlexiwm FSGpeT e
a K Jsie CKLMM
o0OyueHue 32 47 52
IToaroroska Kk npakTuyeckmum . Teopernueckoe
Hpakruucckue = . 4
3aHATUSIM o0yuenue 22 36 34
[loaroroeka k naGoparopiioi ~ Teopernueckoe
Jlaboparopubie \
pabore o0yueHue 28 30 335

HOD,I"OTOBKEI K 3a4€Ty

3auer

DK3AMCHALMOHH
bl CECCHM

o
2]
8]

Brinonnenue kontTponshoii

Kotwrrpojibnas

Teoperuueckoe

paboTl obyuenue 13 22 26
. Dr3aMeHaumMoHH
[Toaroroska Kk sx3ameny JK3ameH
bIE Ceceuu I 1 1
Hroro 98 138 150

[N



2. HEJIb OCBOEHMSA JIMCUMITJIMH b

2.1. e 1 3202494 OCBOCHMS JMCH ML b

NoJIyueHue (])yHJJ,aMGH'I"dJIbH()l‘O U TNIPUKIAZHOTO XUMHUYECKOTrO 06[)1}'30}3211-11451 B XOJ1€ NOoAroToOBKH 6H‘K€lﬂﬂBpOB no
HarpaBJaCHUIO ((C']'pOI/I'I‘CﬂbC'l‘BO)) M ero JanbHeiilce uenoan30Batue B I'l'd)“!l-lﬂl\/i 4] Ilp«'.lK"l'I'lLl(:‘CKOFI JACATCIIBHOCTH.

3aﬂa‘ll/l OCBOCHNS NNCLUMIIIMHBLI:

l. CO31aHUE XMMHWUYCCKOIO MBILWICHUS, 3HAHKWE W APHUMCHCHHC 3aKOHOB XUMUWUW J1Jist peuicHus 3ajaa4 C'I‘pOHTCIII:l-lOﬁ

TEXHOJIOTHH HA COBPEMCHHOM YPOBHC.
ﬂporpa,M Ma COCTaBJICHa B COOTBETCTBUM

C TI)CGOISHHHSI MU (DCJ..I,CDEUl bLHOTIO I'oCyZapCTBeHHOro 06}')213OBHT€JH>HOFO

CTaHAapTa BbICIIEro 00pa3oBaHmMs NO HANPABACHHIO MOAIOTOBKM / CHEUMAbHOCTH CTpouTebeTRo.
[Iporpamma cocrapieHa ¢ yu&Tom pekoMeHIatmii IPUMEpPHON OCHOBHOV 00pa3oBaTeNLHON NPOrpaMMbl BLICLIETO
00pasoBaHMsi 10 HANPABEHHIO HOINOTOBKH/CHEUUATLHOCTH Crpourensctso yrsepkaénnoit 31.05.2021.

2.2. Jlepeuens NIABKHPYEMBIX PE3YALTATOR 0OYHCHHS MO MHCIHILIHHE (MOYNI0), COOTHECEHHBIX €
MJIAHUPYCMBIME PE3YJIbTaTaMH OCBOCHHA 0OPAZ0OBATEIILHON BPOrPAMMEbI

Tabaunua 2.1 TepeueHb nianupyembix pesyibTatos 00yUeHns 10 AHCUMIINHE

Koa v naumeHoBanue komnereHumm
(pe3ynbTaT 0cBOEHUS )

KOIL M HAMMCHOBAHUWE MHAKMKATOPA JOCTHIKEHUWS KOMNETEHLUH

OIIK-1. Cnocoben petars 3aaauu
Npo(ecCHOHANBLHON ACATENLHOCTH Ha
OCHOBE MCIIONL30BAHUS TEOPETHUECKIX
U MPAKTUYECKUX OCHOB €CTECTBEHHbIX W
TEXHUYECKMX HAYK, 8 TAKIKE
MaTeMaTH4eCKOro annapara

OIK-1.1. 3HaeT OCHOBbI €CTECTBEHHBIX M TEXHUYECKUX HAYK, A TAKIKE
MaTEMaTHYECKOrO anmapara s peteHus 3aaad npoeccMoHaabHOMU
JESITCIILHOCTH

OIK-1. CriocoBen pewars 3a1aun
NpohecCHOHANBHON ACITCHBLHOCTH Ha
OCHOBE MCIIOJIL30BAHUS TEOPETHUECKIN
W NPaKTHHYECKKX OCHOB CCTECTBEHHBIN ¢
TEXHUUYECKMX HAYK, a TaKiKe
MaTeMaTH4YECKOro arnapara

OTK-1.2. Micnonssyer 6a30Bbie 3aKOHBI CCTECTBEHHBIX M TEXHHYECKUX
HAYK, JUIS PCLUCHHS MHXKEHEPHBIX 3a1a4 podeccuoHanbHO
HESITENLHOCTH B 00JaCTH CTPOUTEILCTBA

OTIIK-1. Cnocoben pewars 3a/1a4u
Npo(hecCHOHAILHON AeATENLHOCTY HA
OCHOBE UCITOJIb30BAHUS TCOPETHHUECKHX
1 NIPAKTUHECKUX OCHOB €CTECTBEHHBIX 1
TEXHUUECKUX HAYK, a TAKOKE
MaTEMaTHYECKOro annapara

OIK-1.3. Hipumensier matemarnueckuii annapar juis pelieHus 3aaay
NPOPECCHOHANTLHON AESTENbHOCTY

Tabnuua 2.2 — Inannpyembie pesyabTaTsl OCBOCHMS AMCUMILIMITbL obpazosarenbHON nporpaMml

KOL[ W HAMMCEHOBAHKWE UHAMKATOPA
JOCTHIKEHMSI KOMIICTEHLIUM

Hawvmenosanne nokasare/is OLCHKBaAH (petayJ‘nﬂ‘a'ra OGyHCHHSI o
J,'I,I/ICLI.HI‘U’H/IHC)

1

2

OIK-1.1. 3HaeT 0CHOBbI CTECTREHITHIX
¥ TEXHUUECKUX HAYK, & TaloKe
MaTEMaTHHECKOI0 aririapara Ans
pewenns 3ana4 npodeccHonanLHoM
JIeSTeNnbHOCTH

Suaer: OTK-1.1. OcHOBBI €CTECTBEHHBIX W TEXHUUCCKUX HayK, a TakoKe
MATCMATHUECKOIO annapara Ut peuieHuns 3a1a4 npoeccHoHanbHOM
JCATENLHOCTH

Ymeer: OTK-1.1. Onpeaensith XapakTepucTHKK XUMHYECKMX U
(przKHCCKUX. TPOLECCOB (ABACHUI), XapaKTepHbIX U1 00bEKTOB
POMECCHOHAILHOM ICATENBHOCTH HA OCHOBE YKCIIEPUMEHTANIbHBIX
HCCCIOBAHUI, NIPCACTABASNTHL Da30oBbie WIS NPOhecCHOHabHOI cdepb
(PU3MMECKHE NPOLECCH U ABACHHS B BHIE MATEMATHUCCKOrO(1X)
ypasuenus(ii)

Wmeer nasoticn: OITIC-1. 1. Pewienus HIDKEHEPHBIX 33124 ¢ NOMOLLBIO
3aKOHOB CCTECTBEHHbBIX W TOUHBIX HAYK, MATEMATHYECKOrO annapara

(U]



OTIIK-1.2. Ucrioabsyer 0a30Bbie 3aKOHbI
€CTECTBEHHBIX M TEXHUUECCKUX HayK, JUis
peleH s MHKEHEPHBIX 3a1a4
Npo(eCcCHOHANLHOMN ASSITENLHOCTY B
00NacTH CTPOUTENILCTRA

3naer: OIK-1.2. Meronmnky onpejenenus XapaKTepucTUK
(pusnuecKoro rnpouecca (IBACHUS ), XapakTEPHOro A 00bEKTOB
AIPO(ECCHOHAIILHON eI TEIbHOCTH, HA OCHOBE TEOPETHUECKOTO U
DKCTICPUMEHTANLHOTO HCCHICA0BAHMIA, MATCMATHHECKOTO
MOACHMPOBAHUS

Ywmeer: OFNHK-1.2. Ocyuectensts Boibop 6a308bIX (PpU3HuecKuX 1
XHUMHUCCKUX 3aKOHOB TS PELICHMS 3a1au 1poeccHOnansHOMN
JNESTELHOCTH

Mmeer nasbixu: OITK-1.2. Knacecudukaimy Gu3ruecknx 1 XMMHYECKUX
MPOLECCOB, NPOTEKAWKX Ha 00BEKTE NPOPECCHOHANLHOT
JAEATENBHOCTH

OIIK-1.3. Tlpumensier matemaTHuecKmit
annapar JJisi pelieHus 3aaad
NpoheCcCUOHATILHOM JICATENLHOCTH

3uact: ONK-1.3. TpuHumiib npuMeHeHNs MaTEMaTHYECKOTO anmnapara
JUIS peluetus 3anad npo(heccHoHaibHON AeATelbHOCTH

Ymeer: OTK-1.3. Tpeacrapniste GazoBbie juist NpOgeccHoHanbHOM
cpepbt (PUBMUECKME NPOLECCH! U SBJICHUS B BUJIE MATEMATHUECKUX
YpaBHeHui

HMmeer nasbiku: ONK-1.3. Peiennst HHKeHEpHO-reoOMeTpHUecKuX
3aj1a4 rpauUuecKUMK crnocobamm

HHdopmaums o BbIsSBACHUN PE3YALTATOB OCBOCHHS AMCLITIIMHDI NPEACTaBicHa B DOHE OLEHOUHBIX CPEACTE MO
avcuunnune. Hacnopr @OC npencraeien B pazaene 4 PIJL

[pumeuanue: POC pazpabarviacres kak npunoxenune k PI1JL B coorsercrauu ¢ Monoxennem o GOC,
YTBEPIKACHHLIM TOKAIbHLIM HOPMATUBHBIM AKTOM.




3. COAEPKAHME JUCUMITJIMAHBE

3.1.

Tembl yueOmoii xacum Ml (JCKIHOMEbIC 3AMSETHS)
Tabnuua 3.1 Tembl JIGKUMOHHDBIX 3aHITHI

Konuuecrso uacos no gopmam
o0yueHus

Ne ni/n

Haumernosanue
pazuesia
JMCUMTUTUHDI
(mo-nynst)

Tema u cofepIKanmue NEKLMOHHOTO
3AHS-TUS

Kour. pa6

Cam. pab

OYH.-3a04YHaA

3a04yHasd

as

OYH.-3a04H

3a0YHast

2

3

[ OYHadg

)]

a

~I| OUHag

e

o

Ilepgasi rpynma
nepuoaa
aTTeCcTAUN
(Ax3amen)

ounas dopma (1 cemectp),
ouno-3aouuan gopma (I Tpumecrp),
saouuan dopma (1 cemecrp)

i

OCHOBHbIE MOHITUSI
W 3aKOHbI XMMHH.
DKBUBAJICHT.

OCHOBHBIE 3aKOHDBI Y TIOHSITHS XUMKN.
DxBuBanent. Xumuueckue Gopmb
CYILECTBOBAHKS MATCPHM, XMMHUCCKUE
peakumun. Gopmynshbie emnunib (OF)
BetecTra. Konuuecrso setecTsa.
MonsipHas macca snemenTa, BeIecTsa,
MOJISIPHbLIT 00bEM razo0bpasHoro
sewecTsa. Creneys OKUCICHUS.
DKBUBAICHT BewecTra. Hucio
ssuBasicuTHOCTH (Z(B)). Onpenenenue
Z(B) 8 peaxuusx obmena.

2

(8]

(OS]

XumMuueckas
TEPMOUHAMHKA.

I-i1 3aKOH TEPMOAMHAMUKH.
Tepmoxmmus.Ipeamer xumuueckoii
TEPMOAMHAMUKH. TepMouHamMuiccKas
CHCTEMA, OKPYKAIOLIAs CPejia, XapaKkTep
B3AUMOJAECHCTBHS MCHCLY HUMU,
CocTosHue cucTemsl, napamerphbl
CO-CTOsIHMS. DYHIKUMU COCTOAHMS.
Buyrpenuss oneprus.
Tepmoprnamuueckuii npouece. Gynxuum
npouecca. Temnora. PaGota. [Mepsbiii
38KOH TEPMOAMHAMUKY JU1s
M30IMPO-BAHHBIX U 3aKPBITHIX CHCTEM.
Duranbius cuciemsi. [lpumeneny

NS]

o

(&S]

Xumuueckas
TEPMOJANHAMMKA.

2-11 3aKOH TEPMOAMHAMUKH,

Durpoinua. Heobparumble i 0GpaTUMbIC
rpoueccs. Makpo- u MUKPOCOCTOSHUMS
cucrembl. Tepmoamnammueckas
BEPOSITHOCTL COCTOSHMS CUCTEMbI.
Ypaenenue bonbumana. Iurponus — mepa
HEYNOPSIOMEHHOCTH COCTOSIHUS CHCTEMbI.
Bropoii 3akon tepmoamnamukuy.
HanpapienHocTs XUMUYECKHX IPOLIECCOB.
Dazossie pasHosecus. TpeTuit 3akon
TepmoanHaMmKkun. CranaapTHas SHTPONus.

Pacuer usmenenus snurponuu

[N

3]

3]




Xumuueckast
KMHETHKA.
XumMmuueckoe
paBHoOBeCHE.
Karanus.

Xumuueckas kunerura.lIpoctoie u
CNOXKHBIE peakumnn. TlonsTue Mexanusma
peakitpu. CKOpOCTh XMMHUUECKON
peakunn; GakTopbl, BAUSIOUME Ha
CKOPOCTDb. 3aKOH JACHCTBYIOLMX Macc.
Kunernueckue ypasnenus. Koncranra
CKOPOCTH; (haKTOPBL, BIMSIOLIME HA HEe.
3aBHCHMOCTb CKOPOCTH XHMUUECKOH
peakumu ot Temiieparypul. Hpasuio
Banr-I'odda. Ypasuenne Appennyca;
IHEPTUs AKTUBALMU, AKTUBHUPOBAHHbIH
KOMTUIEKC, K

o

(8]

Xumnyeckast
KHMHETHKA.
Xumuueckoe
paBHoOBecHe.
Karanusz.

Xumuyeckoe
pasnosecue Karanus. Karasinmuueckue
cucremnl. [omorentbii, rereporerniii
Katanuns. Katanusarop. CyTs jeicrsus
Katanusaropa. XMMHUECKOE paBHOBECHE,
YCIOBUE XUMHHECKOTI'O PABHOBECHS. 3aKOH
NCHCTBYIOILMX Mace Jyist 00paruMoro
npouecca. KoHcranTa XumMuueckoro
PaBHOBECUS JUIs FTOMOICHHOMN W
IETEPOreHHoON peakuuii GakTopsl,
Bustoure Ha Hee. CMetneHue
XHUMHYECKOTO pasHoBecks. [puHiun
Jle-1Harens

PacTBOpbi.

Konuenrpauuy. Huccounanms. O0uias
XapaKTEPUCTHKA PACTBOPOR.
Pacreopureits, pactBopenHoe BeLecTBo.
Knacen-pukatiyis pacrsopos.
PacTropumMocTsh TBEPBIX BElECTB,
KUAKOCTEH, razos. Cnocobbl BeipakeHus
COCTaBa PACTBOPOR: MACCOBAs O,
MOJIPHAs I0Jis, MOJIsIpHAas
KOHUCHTPA-LMs, MONISIPHAS KOHLEHTPALIMS
DKBUBAJICHTOB, MOJISIbHASI KOHUSHTPALMA.
3aKOH DKBH-BAJICHTOR /LIS PACTBOPOB.
Teopus obpazosanus p

[N

3]

3]

PactBopbi.

Llkana pH. Pacuer peaximu
cpeibi.Montoe rnponssesenmne BosibI.
Bosopouubtit M riuapokcHab b
nokasarenn. Hlkana pH. Pacuer pH
pPacTBOPOB CHIILHBLIX M CIIA0LIX KMCAOT U
ocHoBanui. KucioTHe-ocHOBHbIE
unrkaropel. I'uaponus coneit. Gakropl,
BIMSIIOIKE Ha ruapostis. uaponns coneit
N0 KaTHOHY, N0 aHHOHY, NOJIHbLIH
FHAPOIIAS.

0.5

0,5

S

PacTBopbl.

Konnmrarususie ceoicrna
pactTeopoB.Kosuturatusble cBONCTRA
PacTBOPOB HEDNCKTPONUTOB. 3aK0oH Payiis
W ero chieacreurs. QeMoc. 0CmMOTHYCCKOE
Aasnenwe. 3akon Baur-T'odda.
Konnmrarususie czoiicTsa pac-reopos
anekrposinTos. Mroroumnueckuii

Ko Puument.

(8]




DNEKTPOXUMHUECKUE
NPOLIECChI.

Housitue snexrpona. ¥YpapHenue
HepHera. DiekTpoXx MMHUYCCKUE CHCTEMBbI.
OcoOEHHOCTH MCKTPOXUMHUUECKUX
npoueccon. MoHHO-MeTaIMUeCKuii
aekTpol. BosHuKHOBEHUE ABOUHOIO
NIEKTPHUHECKOTO CIIOS HA I'PaHMLE
MNEKTPOA-DICKTPONINT. PaBHOBCCHBIN
WEKTPOAHLIN OTCHIMAN. Y paBHeHme
Hepncra. "a3zoBbic WieKTPObI.
Bopopoausiit wiekTpoji. KncaopoHsii
aekTpos CTanaapTHLIA AEKTPOJIHbIH
MOTEHLHAI. DACKTPOXUMHUUECKHE Psij
Harps

S

t

(3]

ONEeKTPOXUMHUECKHE
MPOLECChI.

["anbBaruueckuii njiement. Pacuer

DJC. NanbBannueckuii anement. Dnemeurt
Hanwons-Sicobu. Karoamnsiii npouecc,
AHOJHBIH npolece, TokooOpazyioiast
peaxuusi. CXeMa 2JCKTPOXUMHYECKOH
uenu. TepmornamMmmuka rajibBaHu4eCKoOro
memenTa. 34C ransBanuueckoro
AEMEHTA.

0.5

[N

9J'ICKT|30XHM HYCCKUEC
NpOLECChI.

Koppozus merasuios. Kopposus merannos.
Xumuyeckas Kopposus.
DICKTPOXMUMHUUCCKAs KOPPO3US METAIINOB
u ycnosus ee nporexkatusg. Cxema KI™D.
Karoausiit u ano/iHblii npoteccs.
Oxucaurenn-penonspusaropsl. Yciosus
NPOTEKAHMS KOPPOIUM METAIIOB C
KHCNOPOAHON W BOJIOPOAHOIM
Jenonspusaureii. 3ammra MeTauioB o
kopposzuu. Jleruposariue. 3aumribie
NMOKPLITHS. HEMETATHYECKUE,
METa/UTHYEeCKHEe (aHOaHbIC,

0,5

HUTOrO
Hepras rpynna
nepuona
arrecraumu
(3x3ameH)

25

(8]
o

Bropas rpynna
nepHoKa
arrecTanuy (3auer)

ounas gopma (2 cemectp),
ouno-3acunad dpopma (2 Tpumectp),
zaounan popma (2 cemectp)

KecTkoeTs BObLI

HecTkoCTb BOIbL. BUib! MecTKOCTH.
Ymsiruenue oas. Karnouuro:,
annonuThl.O0WAas XapaKTepucTiKa
NpUpOAHBLIX BOJL. JKecTkoCTh BOAbL. Buib
mecTKocTr: kKapOoHarsas,
HekapOonarnas. Eaunuipl u3mMepenms
JKECTKOCTH. Ymaruenne Bojibi. MeToibl
YMSATUEHUAT TEPMHUCCKME U peareHTHbIC
METO/b! (M3BECTKOBAMSI,
COJLOBO-MIBECTKOBLIE, PochaTHbiit),
JOCTOMHCTBRA U HeocTark. Mertoj
noHHoro odmena. Honursl. Karuonuro,
aHuoHuTLl. Peakumun odMeHa MoHOB
KaruMoHuTa (aH

(S




2| ducnepcrbie
CHCTEMbI

Hucnepcubie cucremst, Kiaccudukaums,
nofiyuerie. Guznko-xumuueckue
CBOUCTBA JHCTIEPCHBIX CUCTEM.
HosepxHocTHAS HHCPrUts, NOBEPXHOCTHOE
Harsxenue. Ajacopouus. TIAB.
Orrruuecikue CBOUCTBA AUCTIEPCHBIX
cucrem. Jluenepennle CHeTeMbl.
OcobeHHOCTH BHICOKOIHCTIEPCHBIX
cucrem. Knaccudurkauus guenepeHnix
CHCTEM 10 pasMEpam YacTull AMCNepcHon
hazbt, N0 arperaTHOMy COCTOSHUIO
AMCNEPCHOM (a3bl ¥ AMCHEPCHOHHOM
cpebl, [0 CTeneHy B3auMOACHCTBHS
HacTULL JucnepceHoi (asbl u
JIMCTIEPCHOHHOM cpeibl. Ienu v 305u.
MeToAb NOTYHEHHS JIUCTIEPCHBIX CHCTEM.
DU3MKO-XUMULECKHE CBOMCTRA
JINCHIEPCHBIX CH

31OCHOBBI XUMUHK
BSOKYLMX BELLECTR.
CunukaTHple
CTPOMUTENLHBIE
MaTepHaibl

Obume Puznko-xummnueckue colicTsa
BSDKYLIMX BEILECTB M X KhacCHpuKaims.
Bozayiinsie Bsokyume peiuectsa.
['napapjinueckue BsKylliMe BELECTBA.
Kopposus 0eToHa U METO/bI 3aLUMThl OT
KOPPO3HN. PUBHKO-XUMUHECKHE OCHOBDI
CTEKN000PAZHOIO COCTONHMS.
Cunmkarnoe crexsno. Curamist.
HpupoaHoe CuaMKaTHOE Chipbe.
Kepamuueckuc marepmaib.
Knaceuduxanms v cnocobel nonyuenus.
Kepamuueckne marepuaist. OrueynopHbie
marepuainbl. Q0mue Pu3MKo-XuMuIecKue
CBONCTBA BsICVIIMX BELUECTB M WX
KnaccupmKanis. Bo3nynise Bskyme
peltectTra. Bosayuiias wisecrs.
I'uncosbie Bsxyume seuy

4 |Beicokomonekysipt
bIE COEJIMHEHMS B
CTPOMTEJILCTBE

OCHOBHbBIC TTOHITHS XHMIK
BLICOKOMOMACKYJISIPHBIX COCAMHEHMIA.
CrpykTypa 1 coicrsa nonumepor. Bujp
NOJIMMEPOB, IPUMEHSICMbIX B
CTPOUTENLTTBE.OCHOBHBIC NOHATHS
XMMHH BLICOKOMOJICKYJISIPHbIX
coeaunenmnit. Knaccnukaums, crpykrypa
1 caoMceTaa nosimmepos. Crocobnl
noiyderus nonvumepos. Hectpykuums
MONIMMEPOB, €€ OCHOBHRIE BU/Ibl.
[iacTmacent. Buabi nonumepos,
NPUMEHACMbBIX B CTPOUTCIBCTRE.
Homumepubie n06asku B GeToHbE.

UTOTO

Bropast rpymua
nepuoaa
arrecTauum (3aucr)

16 8

(3]
(o)

Hroro

32 18 10 | 32 | 47

3.2. Hl)aK'l'l'l‘l(;‘CKHe H CeMBHAPCIKHC 3R THE M X CONePIRAMAC

Tabnuua 3.2 Templ NPAKTUUCCKUX 3auaThii

Haumenosanue

|
|

Konuuecrso uacor no dopmam
o0yuerus

Kour. pa6 Cam. pab




Ne ni/n pazzena Tema n copepratye NpaKTUUEcKoro ?:é §
JUCLIMTITMHb 3ANSITHS) 5 5
(MO-j1ynst) § 2 S S
= s o D T
Sl z |3 | & |z | 3
2| 2| 8|85 | ¢
1 2 3 4 5 6 7 8 9
HepBasi rpynna ounan gopma (1 cemecrtp),
nepuosa ouno-3aoynan Gopma (I rpumectp),
arrecTamuu saouuas gopma (1 cemecrp)
(?K3amen)
1| OcHoBHble noHsTHsE |OCHOBHBIE 22KOHBI W HOHATHS 2 1 2 3 3
M 3aKOHbI XHMHH. xumunKnacenbl HeopraHuueckux
DKBUBAJICHT. coeamieHuid, Homerarypa. Crerneus
OKUCIICHHUS.
OKHCIHU-TENLHO-BOCCTAHOBUTEbHBIE
peakuru. Mossipras macea. Koauuecrso
BEILECTRA.
2| OcHoBHbie nousTHs | DxBuBaneHT@OPMyILHAS MHULA. 2 ! 2 3 3
U 3aKOHbI XUMHU. DKBMBAIEHT BJICMCHTA B COCAIMHEHNH, ‘
DKBMBAJIEHT. DKBHUBAJICHTHI COCIMHEHME PazjiutHbIX
KNaccoB. YUnCso DKBHBANICHTHOCTH.
OnpeaencHue YMCa HKBUBASICHTHOCTH
COEAMHEHUs, YHACTBYIOUICTO B 00MEHHOM
¥ OKKCIIKTENBLHO-BOCCTAHOBUTEILHOMN
peakin. KoamaecTso seuecrsa
IKBUBANCHTOB. AJJIMTUBHOCTE MOJISIPHOM
MACChl IKBUBANICHTOR. Pacuersbt 1o 3aKoHy
DKBUBAIICHTOB.
3|Xumudeckas Tepmoanpamuucckue 2 I 2 4 3
TEpMOAMHAMEIKA pacueThIONPeaCAcHUE TEIIOBbIX
ppexToB peakimu. Pacuerst snransnuii
0bpazoBatms BEUIECTB NPU W3BECTHOM
Tennosom siexre peakimu. Pacuer
U3MEHEHUS DHTPOITNM B XO/IC PEAKUMH K
npu PazoBLIX NPEBPALICHHSX.
Onpejenenye HANPABICHHOCTH
XUMHUYCCKHX NPOIECCOR M BEPOSATHOCTH
NPOTEKaHKsi XMMHHECKON peakiiiu B
3aBHCUMOCTH OT TCMTIEPATYPbI.
4| Xumuueckas Xumuyeckas KHHCTHKA 1 2 1 2 3 3
KMHETHKA. pasnosecuel Ipumenchue 3akona
Xumuuyeckoe DEUCTBYIOUIMX MACC Uis pacuera
paBHOBECHE. CKOPOCTEH XUMHUECKUX PEeaKiini,

TEKYHIMN KOHLEHTPALMHI PearcHToB u
NpoRyKTOBR. Pacuers! 1o npasuiy
Banr-T'ofa. 3akon neficreyionmx mace
JUTS FOMOTEHHDBIX M FETEPOFCHHBIX
PCAKLMK U1t COCTOSIHMS PABHOBECUS,
[Tpumenerue npuniumna Jie-Llarenve gns
ONPEAECHUS CMCLUECHUS PABHOBECUS NPU
W3MeHeHuu ycenosui npouecca. Pacuer
paBHO




PacTBopb Konuenrpauuu. Pacuers: peaxiym 2 ! 2 3 3
cpenbl.PacueTst pasiimunbix cnocodos
BbHIPAKCHUA KOHUCHTPALIMK PacTBOPOB.
CocraniicHHe yparHeHui peakimii
JHCCOLMALMY COCIMHEHMET pazinuHbIX
KJaccoB M ypaBHeHWit peakumil rupolinia
cosici. Jlnccoumanums chiibHbIX 1 cnadbix
NEKTPoNuToB. Pacuerni Bestnuunbi pH B
pAacTROPaxX KUCHOT M OCHOBAHMIA,
DNEKTPOXUMHUUECKHE | DACKTPOXUMHUECKHE 2 0,5 2 3 2
npouecchi NPOUECTHI DNCKTPOHBLIA OTeHLIA
HOHHO-METAIMHECKMX W I'A30BbIX
IEKTPOA0B. Ypasnenue Hepucra: Pacuer
DJIC rajbBaHUUCCKUX DNIEMEHTOB.
Cocrasnenue rajibBaHuuCCKuX
DUIS-MEHTOB M HAEKTPOAHBIX NPOLECCOB.
Dnexrpoxumudeckue [Kopposus merannosOnpeenenme 2 0.5 2 3 3
npouecch! BO3MOMKHOCTH IPOTEKAHUSI KOPPO3UM
MeTajlla B 3ajlalHbiX yeloBusax. CrnocoOm
3aUIUThl METAIOR OT KOPPO3UU.
HUTOro 14 6 14 1 22 20
Heppas rpynna
NepHOKa
aTrecraumu
(3x3amen)
Bropas rpynna ounan Gopma (2 cemecTp),
nepuosa ouwHo-3a04nan Gopma (2 TpuMecTp),
arrecraunu (3a4er) (3aounas dopma (2 cemecrp)
XUMUS BOAbI KecTKOCTb BOILI M METQ/IbI ee 2 2 2 4 4
yerpanenus Aecrkocts BoabL. MeToap
yMArHeHWA BO/bi. Pactiersl :mecTkoCTH
BOJLbI, MaCChl PACTBOPEHHBIX CONIEH B
BoJe. Pacuctei mace peareHros,
HEOOXOANMBIX ISl YMSATUCHHA BODI.
Konnoxsuym 1o reme «KeetkoeTs BoabI U
MCTO/bI €C YCTPAHCHUSD).
Hucnepchbie Onpenenenne noporos Koarynsumu 2 2 2 4 4
CHUCTEMDbI ruapodobHbIX 300eH. JlucnepeHbie
cucTembl. Kitaccuurkaims, MeTo/ b
nostyuenns u cpodicrea. CrpocHMe yacTuy
JauenepceHoit gassl ruapodobHbIN 30n¢ei.
Cocrapnenue GOpMYya Muuesl
FHAPOPOOHBIX 30¢H. YCTORUHBOCTL U
KOArYJistis KOJUTOWIHBLIX CUCTEM.
Hucnepcusie Onpepesienne nOporos Koaryasumuu 2 2 2 3 3
CHUCTEMbI ruapodoodrbix 30aei.Onpenenenue

IOPOToB KOAryasiuum ruapoQoOHbix
soneit. Kotokeuym 1o remve
«ucnepcubie cucremibiy.




410cHOBbBI XUMHK XUMMSI BSOKY X 2 2 2 3 3
BSUKYILMX BELUECTB.  [Marepuanon.Bozayuitbic BHKyinme
CunukarHbie Marepualibl. Chipbe, nonyueHue u
CTPOMTEIIbHbIE TBEPACHHUE BO3AYLIHON W3BECTH,
mMarepuaibi THIICOBBLIX M MarHe3UaIbHbLIX BSDKYLIMX.
Petenue 3apau. INigpapiuueckue
BSUKY LLME maTepransl. Chipbe, NMojayUeHue
U TBEPACHHE MIHHO3EMUCTONO U
NOPTIAHALECMEHTOR, IHIPABIMYECKON
uspectH. Petnenve 3aia4. Komtoksuym no
TeME « XUMUSI BSDKYLIIAX MATCPHAIORY.
HUTOrO g 8 8 14 14
Bropas rpynna
nepuoja
arrecrauum (3auer)
Hroro 22 14 22 | 36 34
3.3. JlaGopaTopHbiii HPAKTHKYM K €10 COACPIKANMNE
Tabnuua 3.3 Tembi naboparoprbix pabor
KonuuectBo uacos no hopmam
o0yueHus
Haumenosanue Kowr. pabd Cam. pab
No ri/m pazzena Tema n conepakarine sabopatopHoii = &=
- JHUCLMUITTMHBI paboThl = &
(Mo-nyas) g Z g E
= m e = @ fary
Elz | 2| E| = 5
AEEEEE AR
1 2 3 4 5 6 7 8 9
Hepsas rpynna ounas Qopma (1 cemectp),
nepuosa ouno-3acuynas fopma (1 Tpumectp),
ATTECTANUM saogman Gopma (1 cemeerp)
(OK3amen)
1| OcHosusie noustust [Onpeseenue copepskanus 2 1 2 2 2 3
Y 3aKOHBI XUMHHU. KPUCTAJUIKRALMOHHON BOJLI B
DKBUBAJICHT. KpucTasutorypare kapborara
HaTpus.OCBOCHHE NPUCMA BIBELUIMBAHKS,
METO1a KMCAOTHO-OCHOBHOIO THTPOBAHKS.
Pacterst ¢ MCroAL30BAHNEM 3aKOHaA
HKBUBAICHTOB.
2| OcnoBHbie nousitus  |OnpejieneHne MOJISPHONH Macchl 2 1 2 2 2 3
U 3aKOHbI XUMKU. IKBUBAJICHTORB IPOCTONO BEIHECTBA.
DKBHBAJICHT. DKCHCPUMEHTAILHOE Onpeaenenne
MOJISIPHOM MacChl FKBUBANICHTOB
ANOMUHUS METO-/IOM BbITECCHEHUS!
BOJIOPOJA W3 KHCHOTh. [lpumenerue
3aKOH2 DKBHBANICHTOB B pacuerax.
3 [Xumuueckas Onpenenenne HHTLINKM PACTBOPEHMS 2 | 2 2 3
TEPMOJMHAMUKA CONMDKCNEPUMEHTANILHOE ONPENENCHHE
DHTAILIHK  PACTBOPSHMS! CONK METOA0M
KajopumMeTpuy. 3aKpeiuiCHUe NoHsSTHS
IHTATILITNM.
4| Xumuueckas Onpeaenenne 3aBUCUMOCTH CKOPOCTH 2 | 2 2 2 3
KUHECTHKA XMMMHECKON PEakiMy 0T KOHLEHTPALIMK
peareHToB. JKCHCPUMEHTALHOE
ONPECHCHUE 3aBUCHMOCTH
OTHOCHTENLHON CKOPOCTH XMMHHECKON
PEAKIMK OT KOHUCHTPALIMY PCareHTOB.




Xumuueckast
KMHETHKA

OnpeieneHne 3aBUCHMOCTH CKOPOCTH
peaKkuum or
TEMIIEPATYPLIDIKCTICPUMEHTAIILHOE
ONPENENICHUE 3aBUCUMOCTH CKOPOCTH
peakuun o1 Temneparypsl. lpumererue
npasuna Banr-I"odda ans pacucra
CKOPOCTH PEAKLMK B 3aBUCUMOCTH OT
TEMNEPaTYpPbI.

o

S

8]

Xumuueckoe
paBHOBECHE

CmenieHre XMMHUIECKOro

PaBHOBECHA DKCIECPUMEHTAIILHOC
CMELLEHME XMMUUECKOrO PABHOBECUS MpH
M3MEHEHUH PABHOBEC-HbIX KOHIEHTPALM
peareHTos u 11poaykTos. I lpumenenme
npunuuna Jle-larense pnst onpeaenierus
HarpaBjeHWsl CMELICHUS XMMHUUYECKOTO
paBHOBECHSL.

[N

[§9)

(OS]

PacTeopbi.

[purorosnenue
pactopos.Jlpurorosncrve pacrtsopa
3aJaHHON KOHHICHTPAMK U3
KOHLEHTPUPOBAHHOIO pacTBopa.
OnpeaeneHiie KOHLEHTPALMK KPEHKOro
pacTBOpa ¢ NOMOUIBLIO apeOMETPA.
>a30aBieHHE PacTBOPOB.

R

8]

S

o

Pacreopst.

Onpeaenenue MonspHoit Maccenl
IKBUBAICHTOR CIIOIKHOMO
settectTa.OnpeencHue MOASPHONH Maccehl
IKBUBAJICHTOB HEH3BECTHON KUCIIOTbI
MeTosoM THTpoRatus. Pacuer ¢
UCTIONB30BAHMEM 3AKOHA DKBHBAICHTOB.

P

(§9]

(O8]

PacrBopub:.

Onpepaeneune pH pacTBOpPOB ¢ NOMOLLBLIO
uuanKaropor.OnpenesieHe pH
PacTBOPOR KMCJIOT M OCHOBAHMMN C
MOMOILBI PAZHUHBIX MHJHMKATOPOB.
CpaBHe-Hue NOMYHESHHBIX BEJIUUMH C
pacUETHBLIMH.

S

o]

DACKTPOXUMHUECKIHE
NpoLEecehI.

Koppozus merannos.Habmonenne
NPOLIECCOB KOPPO3MI METAILIOR B
3ABUCUMOCTH OT PasiinuubiX yciaopuii
HAXOKACHUS. AKTHBAUNUS KOPPO3HH.
3aKUTHBIE METAUTHIECKHC TOKPBITHS.
CocTapiieHne KOPPO3HOHHBIX 2EMEHTOB U
HIIEKTPOIHBIX TIPOLIECCOB.

[oe]

(8]

UTOI O
Hepras rpynna
nepuosa
aTTecTauM K
(AK3amen)

20

Bropas rpynmna
nepuoiaa
arrecranmM (3a4uer)

ounan popma (2 cemecrp),
onno-3aounan Gopma (Z rpumecrp),
saounas Gpopma (2 cemecrp)

—_—

OCHOBbBI XUMHHU
BSDKYILUMX BCIUIECTB.
CunukarHpie
CTPOMUTE/bHBIC
marepualibl

CritmKaTHbH MOYJIb MHUKOTO
crexyiaMeroiom KUenoTHO-0CHOBHOTO
TUTPOBAHMS ONIPEACISHIOT CUIIMKATHbIH
MOJLYJIb HKHKOTO CTCKIIA.

o

[N

S

s}




2{Xumus goapl Onpenenenue xecTKOCTH BOALIMETO10M 2 2 2 2 3
TPUIOHOMETPUUECKONO TUTPORAHUS
OFIPEEIIACTCS 00U IKECTKOCTh BOJIbI.
METO/IOM KHCIOTHO-0CHOBHOTO
TUTPOBAHWS ONPEACHSIETCs KapbonarTHas
HECTKOCTL BOJbE.
3 [ducnepctbie Ancopbumst yKCyCHOM KUCHOTHI Ha 2 3 2 3 3
CHCTEMb! yruiellposoamres onpenenenue
ancopOUMM YKCYCHON KUCOTHI Ha
akrusuposanHom yrie. Onpeaenaercs
AMHAMUUCCKAsH EMKOCTD.
4|OcHoBbl XuMuu Onpeaenienne cojepkanmus OKCHI0B 2 3 2 3 3
BSDKYLIMX BCILECTB. [Kanbuus v Maruus B meneOnpeaensercs
Cunukarnbie CYMMapHOE cojepxarue kapboHaTon
CTPOUTEIILHbIC KallbLMsl U Maruus B Mese.
marepuabl
UTOTO ' 8 08 |10 | 12
Bropas rpynna
nepHoia
aTrecTaumuu (3a%er)
Hroro 28 10 20 | 28 | 30 35

3.4. Kypcosoii npoext (pabora) u ero XapaKrepHeTHKa
He npeaycmorpeno.

3.5. Hupupuiyainsuoe 33anue 0 ero XapaKTepucTinKa
Tabnuna 3.5 Tembl b UBHAYTILHBIX 3a/1aHWH

KosnnyecTso yacor no gopmam

o0yueHus
Kowur. pad Cam. pab
WS = =
No ni/n ['ema nnauBuayanLHoro sapanms g g
T T
Q Qo
S s g 3
= & T = @ T
< - oy < . 0
= & Q = Z o)
o o s o ) S
1 2 3 4 5 5 6 7

[lepsasi rpynna mepuosa arrecranny (HK3aMen) - OUnas
dopma (1 cemecrp), ouno-3aounas popma (1 Tpumectp),
3aouHasn Qopma (1 cemecrp)

1 [Muameuayanbhoe sananue "Xumuueckan TEPMOJIMHAMMKA. 7 14 14
Xumuueckas kuHetrka"bosiee noaHoe noHuManne 3aK0HoR
XUMHUYECKOH TEPMOJAMHAMUKY 1 KUHETHKH, NONYHEHHE HABLIKOR
B pacueTe TertoBbix 3(PHeKToB, ONPEACHEHNH HANPABACHHOCTH
XUMUHECKUX NPOLECCOB, HANIM3E PLakLMOHHON criocoGHocTH
BELLUECTB, ONPEAEeNCHUN CKOPOCTYU PEAKLMM, PACHETE KOHCTAHThI
PAaBHOBECHS!, PABHOBECHBIX KOHLEHTPALMN PCarcuToB u
NPOIYKTOR.

UTOIO 7 14 14

[lepeasi rpynna nepuosa avrecraumy (OK3amMen)

Bropas rpynna nepuoaa arrecranuu (3asuer) - ounas Gopma
(2 cemectp), ouno-320unas Gpopma (2 rpumMectp), 3a0unaN
dopma (2 cemectp)

1 Xumus Baucymnx marepuanion. Peluenue nmpakTHueckux 6 8 12
pacueTHbIX 3aa4 110 TeMe "BsKkyime petecrna’.
HTOTO 6 8 12

Bropas rpynna nepuosa arvecrauun (3auer)

Hroro 13 22 26




4. BBIABJEHME PE3YJIBTATOB OCBOEHUA NUCUMITJIUHBI

4.1. Tlacmopr donna ouenionnnbix epesers (POC) no guenuminne
Tabanua 4.1 - Tacnopr Gonpa ouenounnix cpeacts (GPOC) 1o aucumunivne
Koubi
No Hanmenosauue o ) Ny )
Texnonorus Bu arrectanmm Bugbl zanatuit | Gopmupyembix
n/n | OLEHOYHOTO CPE/ICTBA o i
KOMIETCHLIMH
1 2 3 4 5 6
DK3aMeHALMOHHbIC Tpaguumnonnas Ipomexyrounas 3auer, Dkzamen  |OIK-1.1.,
Ounersl ~ |oBpazosarenbiias arrecTalms OIK-1.3.
TEXHOJIOrWst
2 |KoutpoabHas pabora |Tpaamumonnas Texywuit kourpoib  [Kowrponbhas, OIK-1.1.,
obpaszoBaTenbHas CPC OIlK-1.3.,
TEXHOIOTUs OIIK-1.2.
3 [Konnokeuym Tpaauuuonnas Tekywmii konrpons  [[Ipakruueckne  |OITK-1.1.,
o0pazoparenbHas OlK-1.3
TEXHOJIOT s
4 [doknan, coobmenue | Tpaguumuonnas Texywuii kowtpons  [Jlexuuu OlK-1.1.,
obpaszoBaresbHas OIK-1.3.
TEXHOJIOT sl
5 {Moprtdoano Hudopmauronno-ko | Tekyiunit konrpons  |JlaGoparopusie  |OIMK-1.1..
MMYHUKALMOHHAs OI1K-1.3.
o0pazoBarenbHas
TEXHOJIOTUs
6 |Tpenaxep Undopmauuonno-ko | Texyuuii kontpons,  |CPC OIK-1.1.,
MMYHHKALHOI1HAS OITK-1.2.,
obpasoBaresibias OI1K-1.3
TEXHOJIOT K
7 |Tecr Uudopmatorino-ko |Texywmii kontposns  |CPC OIK-1.1.,
MMYHHKALHOHHAS OI1K-1.2.,
obpazosarennHas OIK-1.3.
TEXHOIOTHs!
8 [PasHoypoBHeBbIE Tpaguuuonnas Texywmn# konrpons  (CPC OIIK-1.1.,
3a/1a4K U 3aJaHms obpaszoparenbHas OlK-1.2.,
TEXHOJOTUs OIIK-1.3.

4.2 Bonpocki Kk 3x3ameny (3auery)

Ilepeasi rpynna nepuosa avrecranuu (Jxsamen) - ounas popma (1 ceMecTp), ouno-3a0uuas gopma (1
TpuMecTp), 3a0unas Gopma (1 cemecrp)

1. @opmyJibHble eaunuibl BetecTsa. Kojimuectro peliectsa. Mouispras macca setiectea. MoaspHblii 06bem
razoo0pa3HoOro BeulecTsa.

2. DKBUBANECHT BELLECTRA. DKBUBAICHTHOC YHCHO. JKBHBAICHT BeLeCTRA. DKBUBaneHTHOE uncho. Konnuectso
BELLECTBA DKBUBATICHTOR. Mosisipas Macca DKBUBANICHTOB.. MOnsipHbiil 06bEeM DKBUBANEHTOB razoobpazHoro
BELUECTBA.

3. [peameT xumunueckoi TepMogHHAMUKH

4. Tepmonunamuueckas cuctema. Okpykaiouas cpesa. Bujibl cUCTEM (H301MpoBatible, 3aKPLITBIE, OTKPLITHIE).
5. Cocrosnue cuctembl. TepmonnamMmuucckue napamerp

6. Tepmoarnamuueckue npoueccs (p=const, V= const, T= const, p,T= const, V. T= const).

7. DYHKUMH COCTOSAHMS CHCTEMBI, (Y HKUMM TpoLecea

8. BHyTpeuusst sHeprus

9. Tennota u pabora.

10. TepBblii 3aKk0H TEpMOAMHAMUKHN.

L'1. TlepBbiii 3aK0H TEPMOAMHAMUKY LIS PA3IUUHBIX HPOLIECCOB. IHTANBINSA CUCTEMBbI,

12. Tennosoii sdexr peakimu. 3axon |'ecca.



13.
14.
15.
16.
17.
18.
19.
20.

21

51

CranpaprHas sHTaIbIKs 00Pa30BaHKUS XMMUUCCKOTO COCIMHCHMS.
Bropoii 3akon TepmoamHamiku

OHTpONHMSL.

Mzmenenus dHTporin B 30/ MPOBAHHON U 3aKPLITON CHCTEMaX
VYpasHenue bosibumana.

Tperuit sakon Tepmoaunamuki. Cravaaprias HHTPONUs.
M3MeHeHHE IHTPONNK B XUMUYCCKOH peakiiu.

Oueprus ['nO6ca. DHTANBLIMEHBIN 1 YHTPONMIHLIH (akTOpPbI.

. .OHeprus I'nb0ca kak KpUTEepHit HANPaBICHHOCTH XMMHUUYCCKUX MPOLIECCOB.
22.
23.
24.
23,
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39,
40.
41.
42.
43.
44.
45.
46.
47.
48.
49.
50.

Bimgnue Temneparypbi Ha HanpasiCHUEe CaMONPOM3BONBLHOIO NpoLiecca

Pacuer surponuu dazosoro riepexona '

[IpocThbie v ciioxkHbie peakiyu. Mexanusm XMMUUECKON peakiuu.

CKOpOCTL XUMHUUECKON peakimu

M3menenve KOHLEHTPALIMI PEareHToR U NPOYKTOB B XO/1€ PeaKLmu.

DakTOophl, BAHSIOILUE HA CKOPOCTH PEAKIUHM.

3aBUCHMOCTb CKOPOCTH PEAKLIMK OT NPUPOJILI PEArMPYIOIMX BELICCTB.

[Topsnok ¥ MOJIEKYASPHOCTL peakumnu. [lpuunibl necosnajeHus.

['oMoreHHbIe 1 reTeporeHHbIC peakni.

3aKkOH AEHCTBYIOLIMX MACC JUisl @) FOMOTEHHBIX PEaKLnit; 6) FeTEpOreHHbIX peakiuii.

3aBUCHMOCTE CKOPOCTH peakiiuu oT temneparypst. [Ipasuno Bant-Iopda. Vpasnenne Appennyca.

BHCPFHSI AKTHUBALIMH. Msmenenue IHCPIHK NO KOOPAMHATC PCAKIHH.

3aBHCHMOCTB CKOPOCTH peakuiu OF Temieparypbi. [pasuio Banr-Todda. Ypasuenne Appenuyca.

CnocoObl BbIpaskeHust KOHUEHTPALIMK PACTBOPOB

[Tepepacuer koruenTpaumii.

Ilkana pH. Hounoe nponssenenue Boabl.

Pacuer peakiium cpejibl pacTBOPOB KUCHOT M OCHOBAUNIA.

Huccoumaums snekTponuTos.

Crenenp aucconpain. Koucramra ancconmanum.

3akon pasGarncuus Ocrsaibaa.

Konnuratusrbie CBOHCTBA PACTBOPOB HEIAEKTPOIIMTOB.

Honmenue japiaenns napa pacteopurens Haj pacrteopom. 3akon Payns.
[loBblienue TemneparTypui KulieHus pactsopa.

[loHmkeHue TemiepaTypbl 3aMmep3atus pacTBopa.

Ocmoc. Ocuornueckoe naenenue. 3akon Banr-Iodda.

Konnurarugheie cBoiicTBa pacTBOPOB MieKTposinToB. M3oToHuuecknit ko duumenr.
DNEKTPOXUMUUCCKHE CHCTEMbI M POIIECCHI.

Honnomerannunueckuii anexrpon. JC.

3HaK 1 BEJTMUMHA NOTCHUMANA IEKTPOA.

. Bogoponubiii anexrpoa. ¥Ypasuenus pasnosecus. Pacuer noreHumana.
52,
53.
54.
55.
56.
57.
58.
59.
60.
61.
62.
63.
64.
65.

CTanpapTHbiil HOTEHIMAN METAIIMYECKOTD JICKTPOAA

P HanpsOKSHNE METaIIOB

VYpasreune Heprcra.

Kucnopoausiii anexrpos, YpasHenus pasuosecus. Pacuer noreHumana.
I"anbeannuecknii anemenr. Cxema I, Dnekrpoambie peakumu.

Cea3b 211EKTPUYECKON U XUMHYECKON paboT:.

OnexkTpoaswkyiuas cunia. Pacuer DJIC.

Dnement danunsns-Skodu.

XuMuueckas Kopposusi.

DIIEKTPOXMMHUYECKAS KOPPO3HA.

Karoanbie u anoamsie npouccent kopposun, Cxema KI™D.

3almra METLIOB OT KOPPO3HM (JICIMPOBAHKE METAIOR).

3awpnTa METALIOB OT KOPPO3MH (HIEKTPOXHMHYECKAs 2ALUMTa - KATOAHAS, NPOTEKTOPHAs).
3almTa METANNOB OT KOPPO3HH (M3MEHEHNE CBOMCTE KOPPO3MOHHON cpebl).



66. 3aluTa METAUIOB OT KOPPO3HK (PALMOHATBLHOC KOHCTPYHPOBAHUES W3ACINI).

67. AKTUBATOPbBI KOPPO3KK.

68. OcpoeHue rnpuema B3BeLMBaHMS, MCTOAA KHCIHOTHO-OCHOBHOTO THTPOBaHMS. Pacuersl ¢ MCMOIb30BaAHUEM
3aKOHA IKBHBAJICHTOBR.

69. DKCrepUMEHTAILHOE ONPEACHCHUE MOJISIPHON MACChl IKBMBAICHTOB AIIOMUHUS METO-/IOM BhITECHEHUS!
BOJOPOJA M3 KUCHIOThI. [lpumMeneHme 3aKona HKBHBAJICHTOR B pacueTax.

70. OKCNEepUMEHTANILHOE ONPEACSICHUE DHTAIBITMH PACTBOPEHUS COJIM METOOM KalOpUMETPHK. 3aKkperiiecHue
MOHSTUS DHTAJTLITHH.

71. DKCNepUMEHTAILHOE ONPEACIICHNE 3aBUCUMOCTH OTHOCHTEIILHON CKOPOCTH XMMHUYCCKOH pEakilMKi OT
KOHLEHTPaLUK PeareHToB.

72. DKCNEPUMEHTANLHOE ONPEALICHHUE 3aBUCHMOCTH CKOPOCTH PCakUmm o1 Temneparypbt. [IpumereHue npaeuia
Banr-T'odda nnst pacuera ckopocTH Peakimy B 3aBUCUMOCTH OT TEMIICPaTyPhl.

73. DKCREPUMEHTAILHOS CMELLCHHE XMMHUHECKOI'O PABHOBECHS TTPU U3MCHCHHM PABHOBCC-HbIX KOHUEHTPALIMH
peareHTOB W npoaykToB. llpumenenne npurimna Jle-Lilaresnbe s onpeesicHus HaNpapieHHst CMELUCHUS
XUMUUECKOrO PABHOBECHSI.

74. Knacchl HEOpraHuuecKux coeimteHni, Homenknarypa. CreneHb OKMCIICHUS.
Okueamn-TenbHO-BOCCTaHOBUTENbHbIC peakuuu. Mosisipras macca. KosimuecTro sewecrsa.

75. ©opmyibHas AMHHLA. DKBHUBAJICHT DJICMCHTA B COCAMHEHHM, IKBUBAJICHTBI COCMHEHHUH Pas/IMuHbBIX KIIACCOB.
Yucno skBuBaieHTHOCTH. OnpeiesicHie YMcia HKBUBANCHTHOCTH COSIMHEHMS!, YUACTBYIOLIETO B OOMEHHON U
OKHCJIMTE/IbHO-BOCCTAHOBUTEIILHON peakiii. KoyuecTBO BeLIECTBA IKBUBANEHTOB. AJAMTHBHOCTL MOJIAPHOH
MaccChl AKBUBANICHTOB. Pacuersl 1o 3aK0HY DKBHBAJICHTOR.

76. Onpenenenue TenioBbix YPPexTos peakiinn. Pacuersbi dHTaANbINK 00paz0Banus BEWECTB NPU U3BECTHOM
TeruioBoM adexTe peakuuu. Pacuer uaMeHeHUs SHTPONUK B XOJ€ peakiui U 1pH (asoBbiX NPeBpaLLCHUSX.
OnpenesneHye HaNPaBICHHOCTH XUMHUECKMUX NTPOLICCCOB M BEPOSTHOCTU NPOTEKAHMS XUMHUUECKOU peakiiiu B
3aBUCMMOCTH OT TeMNEPaTyphbl.

77. IlpumeneHue 3akoHa JEHCTBYIOLMX Mace /1S PpacteTa CKOPOCTeH XMMHUCCKMX PeakUMid, TEKY LIMX
KOHUEHTpALMH peareHTOB W NpoAyKTOB. Pacucts no npasuny Banr-I'opda. 3akon aehcTByomwmx Mace s
FOMOT€HHbIX U METEPOreHHbIX peakimil s coctosuus pasrnosecus. pumenenue npunuuna Jie-larense nns
OMpPEIENCHHS CMELIEHUS PABHOBECHS TIPH W3MCUCHMY YCIIOBUI npouecca. PacueT pasHo.

78. PacueTsbl paziautHbIX CrocOOOB BbipaKeHus KOHUCHTpatiy pacTeopos. CocraBiieHue YpaBHEHUH peakuui
JHUCCOLIMALMN COSAMHEHHN PAIMUHbLIX KIACCOB M YpaBHEeHHH peakuunil ruponusa coneit. Jnccoumaums cCunbHbIX
¥ cnabdbix AnekTposuton. Pacuersi Besmumtn: pH B pacTBopax KMCIHOT 1 OCHOBAHUH.

79. DNEeKTPOAHbBIN MOTEHUMAJ HOHHO-METAIUIMUYCCKHX 1 ra30BbIX WEeKTpoaos. ¥Ypasuenne Hepucra. Pacuer DJIC
rajnbBaHUYECKMUX JieMeHTOB. COCTARICHHE FAJILBAHUUYSCKUX DJIC-MEHTOB W JNICKTPOAMBIN MPOLIECCOB.

80. Onpenenerue BOZMOKHOCTH NPOTEKAHUS KOPPOZMM METAIA B 3aAaHHbIX yeaoBusaX. CriocoOb! 3aluuThb
METAIIOB OT KOPPO3HH.

81. bonee nosHOE NOHMMAHKE 3aKOHOB XMMHUUECKOH TEPMOJMHAMUKH W KHHETHKU, MOJYUCHUE HABBIKOB B pacueTe
TENOBLIX d(PPEeKTOB, ONpeAeieHIH HANPARBICHHOCTH XUMHUUYECKUX MIPOLECCOR, AHAIWM3E PEAKLIMOHHOM
CMOCOOHOCTH BEILECTB, ONPE/IS/ICHUH CKOPOCTH PEAKIIMH, PACUETE KOHCTAHTLI PABHOBECHS, PABHOBECHDIX
KOHUEHTPaLUKH peareHTOB 1 NPOAYKTOB.

82. Ilpurorosnenue pacTBopa 3a1aHHON KOHUSHTPAUMK W3 KOHIEHTPUPOBAHHOrO pacteopa. OrpeaereHue
KOHLIEHTPALIMK KPETKOIro pactBopa ¢ noMouisio apeoverpa. Pasdapieiue pacreopos.

83. DKenepuMeHTAILHOE ONPEACCHUE MOSIAPHON MACChl PKBUBAJICHTOB A/HOMMHUSI METO-/10M BbITECHEHMSI
BOJIOPOJA U3 KHCAOTLL. [IpuMeneHue 3aKona dDKBHBANCHTOR B pacueTax ‘

84. Onpenenenre pH pacTBOPOB KMCIOT ¥ OCHOBAHMH C MOMOLBIO PA3IMHHBIX HHAHKATOPOB. CpaBHe-Hue
NOJYUYEHHBIX BEJIMUUH C PACUCTHLIMU.

85. HabnroneHue rnpoueccoB KOppo3uu METaLIOB B 3aBUCHMOCTH OT Pa3IMUHBLIX YCIOBHH HAXOIKIEHHMSI,
AKTHUBALIUA KOPPO3UH. 3AUMTHbBIE METATNIHHCCKUE NOKPLITH. COCTABICHHE KOPPOIUOHHBIX DIEMEHTOR U
JMEKTPOAHBIX MPOLIECCOB.

86. Ynciio SKBUBAJICHTHOCTH.

87. IlpuMeHeHue OCHOBHBIX 3aKOHOB XMMHWK B KOJMUYCCTBCHHBIX PACUETAX 110 YPABHEHUIM PCAKLHA.

88. [prumenenue 3aKoHa HKBUBAICHTOR B TEPMOXUMUUCCKUX PACCUeTaX.

89. Paccuetsl ckopocreii peakumy u onpejienenye (PaKTopoB BAKSIIOIMK HA CKOPOCTb U CMEILICHUE XMMUUECKOT0
paBHOBECHSI.

90. PaccueTbl KOHLEHTPALMI PacTBOPOB.

91. DNeKTPOXUMHUECKUE PACHETbI 110 YPABHCHHSM PCaKumii.



92. DnexTpoXuMHUECKHE PACUeThl 110 YPABHEHUSM Peariivid.

93. IpumMeHeHrHe OCHOBHBIX 3aKOHOB XHMHUH B KOJIMHECTBCHHBIX PACYETAX MO YPABHEHUAM PEAKLIMH.

94. TlpuMeHeHne 3aKOHOB TEPMOAMHAMUKY B TCPMOXHMUUCCKUX paccyeTax.

95. Paccuerbi ckopocTtei peakiun 1 onpeieiieHne pakTopos BIMMIONIMX HA CKOPOCThL U CMELLEHME XMMHUUECKOrO
paBHOBECHS.

Bropas rpynna nepuoja arrecranun (3auer) - ounas gopma (2 cemecrp), ouno-zaounasn gopma (2
TPHUMECTP), 3a0uHas fopma (2 cemectp)

1. Buiibl 3keCTKOCTH BOABI. EJHHUUBI H3MEPCHUS IKCCTKOCTH.

2. Knaccndurauus npupoaHbiX BOL 110 BEAUUMHE IKECTKOCTH H 10 MUHEPAIM3ALIMK.

3. Onpenenenue KapOOHATHON KECTKOCTH BOJIbI.

4. Metonpl ycrpanenus KapOOHATHOM JKECTKOCTH: ) TEPMUUYECKHI MCTOJT YMSIPueH s BOAbE: 0)
COIOBO-M3BECTKOBBIM METO/L; B) H3BECTKOBLII METOJ; ) (hochaTHbI! METO.

5. Pacuersl saecTKOCTH BO/Ibi M MACCHI PEarcHTOR, HEOOXOMMbIX /ISl YMAUEHMs BOJLbI.

6. Metoa noHHoro obmena. Knaccudpuiaums MOHUTOB.

7. IucnepcHble cuctembl. Knaccu(pukaums MCHNepeHbIX CHCTEM O pa3Mepy YacTviy JMCIIEPCHOM

dasbl. [Iucnepcnas dasa. Iucneperonnas cpesa.

8. Knaccudukauums AMCNepeHbIX CHCTEM (10 arperaTHOMY COCTOSIHUIO ANCICPCHON (Dasbl W AWCIIEPCHOHHOM
Cpe/ibl.

9. Knaccudukaliys KOITOUAHBIX CHCTEM N0 CTCHCHK B3AUMOICHCTBUS JIMCTICPCHOM (pasbi ¢ AMCNEPCHOHHOM
cpenok (nopuibibie M IMOPOOHbBIC KOUTOUAMHBIC PACTBOPDI).

10. Knacenduaiiys KOJUIOWAHBIX CHCTEM 110 CTENCHM B3aUMOACHCTBHS YacTHl AUCIIEPCHON (a3bl Mexay coO0M.
lesti v 30011,

I'1. MeToabt nonyuetinst AUCHEPCHBIX CHCTEM.

12. OnTHyeckne cBOMCTBA JAMCIICPCHBIX CHCTEM.

13. ToBepxHOCTHAS DHEPTUs, HOBEPXHOCTHOE HATHKCHNC.

14. Ancopbuus. [TAB. [Tpumenenne NAB v crponrenserse.

15. Kosunoujinbie pactpopbl. CTPOCHHE KOJITOMAHBIX YaCTHL THAPOPOOHBLIX 304eH.

16. YeToHumBsocTs ¥ koaryisius Koimtonansix cucrem. Buawt yeroitunsocru. Tpasunoe Hlynbue-Tapau.
17. Dakropsi, BAMMOWMUE Ha YCTOHUMBOCTL ¥ KOATVIISIHIO KOJJTOWIBIX PACTBOPOS.

18. O01ine HH3HKO-XUMUUECKHE CBONHCTEA BAMYUIMX BEILECTE W MX KJacch(puKaLms.

19. BozayuiHble sssicyugke seiyectra. Bosayinnas wigecs.

20. l'uncoBble BHKYLIKEC BELICCTRA.

21. Marue3umanbHbiid uemeHT.

22. CuinkaTHOE CTEKII0.

23. Xupkoe crexo.

24. Cutannbl.

25. @apdop. PastHe, 0OKUTOBbIC KEPAMHYECKME MaTCPHAIIDL,

26. Toptnanauement. Coipbe, NOAYHEHNE, TBCPASHUC, IPUMEHEHME.

27. Tnunozemuctoiil uemenT. Chiphe, NOAYUCHUC, TBEPACHUE, NPHMEHEHME.

28. 'mapasiinueckas uzsectsb. lynuonanossie jobasiu.

29. Kopposust Oeroia. Metojib 3aiuthl 07 KOPPO3HMU.

30. Knaccudukarms, CTpykTypa v CBOHCTBA HONUMEPOR.

31. Duznueckue CBOMCTBA NOJUMEPOB.

32. JecTpyKumst HOJMMEPOB, €€ OCHOBHRIC BHIbI.

33. [lnacrmacesi.

34. Buapl nonumepos, NPUMCHICMBIX B CTPOUTCILCTRE.

35. Tonumepubie nobapku B OCTOHDI.

36. OnpenesieHue CHAMKATHOTO MOIYIIS HKIIKOIO CTEKIZ,

37. Onpenenenue 00LLEH IECTKOCTI BOAbLL.

38. Onpenenenue KapOOHATHON IKECTKOCTH RO,

39. Onpenesnenue ancopOUMmK YKCYCHOM KUCAOTE HA KTUBMPOBAHHOM yrie.

40. Onpesenenne CyMMapHOro cojeprkanus KapboHaTos KalibLms U MarHus B Melie.

41. PacueTsl 5keCTKOCTH BO/IbI, MACCHI PACTBOPCHIBLIX COJell B BOJIE.

42. PacueTbl Macc pearcHToR, HEOOXOAUMBIX IS VMSTUCHUSA BO/IbI.



43. Ctpoenue vacTuu qucnepctoit Qassi ruzpododusiii sonei. Cocraienue Gopmyn MULELT THAPOPOOHBIX
30M1€H.

44. VYcTOHUMBOCTL M KOArYJISILIMS KOJJIOMAHBIX CHCTEM.

45. Onpenenenue noporos KOAryistuuu ruipohosHbix 301ei.

46. Pewuenue 3a1a4:paccuersi 10O ypaBHCHUAM HONYUCHUS M TBEPACHUS BKYILMX MATEPUATIOB.

47. Bo3ayHbie BSOKYLKE MATCPHASIBI.

48. CoIpbe, NostyHeHHE 1 TBEPACHNE BO3/IYIHON H3BECTH, PHIICOBBIX W MArHE3HaNILHBIX BAYKYLUMX.

49. I'napaBavyecKue BHKYUIHE MaTepHabl.

50. Coipbe, NosiyyeHme 1 TBEPACHUE ITTHHOZEMHUCTOIO U OPTHAH/IEMEHTOB, MMAPABIUUECKOR H3BECTH.

51. Cripbe, nonyueHue u TBEPACHHE ITTHHOZCMHCTOrO W OPTAAHILEMEHTOB, TMAPABIMYECKON H3BECTH.

52. Pewuenue 3a1au:paccuerst 110 yPasHCHUSM MOJYUCHUS U TBEPACHHS BOKYLUMX MaTEpPHASIOB.

53. Crbipbe, NONYUEHHE 1 TBEPACHHE [IIMHO3EMHCTONO U FOPTIAHALEMEHTOB, THAPABIMYECKON U3BECTHU.

54. OnpejaeneHue KauecTBa BO/Ibi 10 OCHOBHBIM MOKa3aTENAM.

55. Knaceugukams qUCHepCHbIX CHCTEM (CTPOUTEIILHBIE MATEPHAIbI ).

56. BLIGOp CTPOUTEIILHBIX MATEPUAIIOB B COOTBETCTBIM ¢ XMMHUYECKUM COCTaBOM (CROUCTBAMU).

57. BoIOOp CTPOMTEIILHBIX MATEPHATIOB B COOTBETCTBUM ¢ XUMMYECKMM COCTABOM (CBOMCTBAMM).

58. CunukarHbie Matepuasibl. BoiOOp CTPOWTEILHLIX MATEPHANIOB B COOTBETCTBUM C XMMMUYECKUM COCTABOM
(cBolicTBamu).

59. OnpepencHue OCHOBHBIX NOKA3ATE/ICH KauecTBa BO/bI.

60. BbIGOp CTPOMTENLHLIX MATEPHAJIOB B COOTBETCTBIM ¢ XUMUYECKIHM COCTaBOM (cBoiicTBaMM). JlucnepcHocTs
MaTepUaon.

61. OcHoBHble TPeOOBAHMS K KAYCCTRY BOJibI NPUMEHICMOM IS 3aTBOPEHU MUHEPAILHBIX BAIKY LLIMX.

62. BbIOOp CTPOMTE/IbHBIX MATCPUATIOB B COOTBETCTBHM C XMMHUUECKHM COCTABOM (CBOHCTBAMM). Adresus.
63. BblOOp CTPOMTEIILHLIX MATEPHANIOB B COOTBETCTRIM ¢ XUMUUECKNM COCTaBoM (cBoiicrBamu). Mopolukmy.
64. BbIOOp CTPOMTEBHBIX MATCPHATIOR B COOTBCTCTBUY ¢ XMMHYECKHM COCTaBoM (cBocTBamMu). LieMeHTSbI.
65. BuiGop cTpomienbHbIX MATEPHAIIOR B COOTHCTCTBHM C XUMUUCCKHM COCTaBOM (CBolicTBamu ). BosaywHbie,
TUAPABIIMUECKHE MUHEPAILHBIC BSIZKYILHC.

4.3 TexHoXOrus BoLisiBJACHE YPoBiHd OCBOCHY HMCIE b

Texuonorus peisiBiicHHs YPOBHS OCBOCHUS JAMCLMIUIMHBI IPUBOAWTCS B hore oueHounbIX cpeacts (DOC).



5. YYEBHO-METOJUYECKOE ¥ MH®OPMAUMOHHOE OBECHIEYEHUE OCBOEHUS
JUMCUHMTTIYMHBLI (MO Y JI)

5.1. OcHoBHas ¥ AOHOJHUTENLHAS JUTEPATYPA
OcHoBHAas JAuTEpATypa

1. Koposun, H. B.  OOwas xumus : yueOnux uis By30B no TexH. Hanpapieuuam v cneil. / H. B. Koposun. - 10-¢
u3J., aon. - Mocksa : Buicwas wikona, 2008. - 558 ¢. : wn. - (IoGeaurens konkypea yuebnukos). - bubauorp.: ¢.
546. - ISBN 978-5-06-004403-4 : 616.00.

2. Cemenos, M.H.  Xumus [Dnexrponnsiii pecype] : yuebuui / WM. H. Cemenos, W. J1. Tieppunosa. - Xumus ;
2019-06-21. - Cankr-[lerepOypr : XUMU3JIAT. 2016. - 656 ¢. - ISBN 978-5-9388-275-5.
(http://www.iprbookshop.ru/49800.htmt)

IIOIIOJ] HHTESJILHAM JIRTepaTypa

1. Ipece, LA, Ochopbr 06wmeit xumuy | Dntexrponubiii pecype| : yueOnoe riocobue / U. A. Ipece. - OcHoBbi
ob1weit xumuu ; 2017-07-01. - Canxr-Ierepdypr : XUMUWBIAT, 2014, - 352 ¢. - ISBN 978-5-93808-234-2.
(http://www.iprbookshop.ru/22542 .htmt)

2. Bonbxun, B. B.  O6was xumus. W3dpaunbie riaest : yued. nocodue jyis By30B 1o HanpapieHUsM NOArOT. 1
criel. B 00.1. TexHuky 1 TexHonorun / B. B. Boabxun. - 2-e w3n., nepepa®. u non. - Cauxr-TlerepOypr ; Mocksa ;
Kpachonap : Jlawns, 2008. - 379 ¢. 1 un. - (YueOunku juts By30oB. CrnieunanbHas nureparypa). - ISBN
978-5-8114-0831-3 : 613.00.

3. XuMus : METO/L. YKa3aHUs 110 BLITOJIHEHUIO KOHTPOUibHOH paboret No | ais Hanpassienuns 271101.65
"CTpoUTENbCTBO YHUKAILHBIX 34aHMH 1 cOOpyikeHui” 3a0un0il popmbl 0Oyuenus / Hosocud. roc.
apxXUTEKTYp.~cTpouT. yH-T, Kad. xumun ; cocr.. A. M. Jlanwienxo, M. JI. Kocunosa,C. B. Crbicoes. -
Hoeocubupek : HIPACY (Cuberpui), 2013, - 28 ¢. 1 rabin. - 6.1

4. Akumos, JLH.  Xumus | Duiekrponusiil pecype] : yuebuoe nocobue / JI. M. Axumos, A. W. Tlasnos. -
Canxr-Iletepbypr : Cankr-TlerepOyprexuit rocy1apeTBeHHbIH apXUTEKTYPHO-CTPOUTENLHBIA YHuBepeuTeT, IBC
ACB, 2011. - 142 ¢. - ISBN 978-5-9227-0291-1. {http://www.iprbookshop.ru/19054 .html)

MCTOlIl/l YECKHUE YRAZAHIS

1. OCHOBHBIE MOHATHS W 3aKOHBI XUMUM I KOHTPOJIBHBIC 3a/1aHKs Ul | Kypea 110 HanpasieHrIo NOArOTOBKM
08.03.01 "Crpourenberso” Beex hopm 00yueHus / M-o oOpasosanus u Hayku P®, Hosocub. roc.
apxuTekTyp.~cTpouT. yH-1 (Cubcrpun), Kad. xumun : cocr. M. J1. Kocunosa. - Hosocubupek : HFACY
(Cunberpun), 2015. - 28 ¢. : Tadin. - 6.11.

2. OKMCIIMTENILHO-BOCCTAHOBUTEIILHBIC PEaKUMM | METOJL. yKazanus juis | Kypca Beex cretl. v popm o0yuenns /
Hogocub. roc. apxurekryp.-crpont. yu-1 (Cuberpun), Kad. xumuu : coer. T. H. Yepemucuna. - Hosocubupek :
HI'ACY (Cuberpun), 2011, - 12 ¢. - 6.1

3. Wepwnera, T. A. (npod. ; HIACY (Cuberpun), kad. Xumus).  Xumus : yue6. nocobue yis NOAroT. K
Tectuposanuio / T. A. Lllepunesa : Hosocu®. roc. apxurekryp.-crpont. yu-r (Cuberpun). - Hosocubupek :
HIACY (Cubcrpun), 201 1. - 148 c. @ 1aba. - bubaviorp.: ¢. 148, - ISBN 978-3-7795-0544-4 : 136.00.

4. lonHble paBHOBECHS [ DACKTPOHHBIN pecype| 1 MeTO/IMuecKHe YKA3anua 10 BbINOAHEHHMIO 1abopaTopHOi
pabotel no HanpagsneHusim noaroroeku 08.03.01 "Crpourennverso” (npodunn "BojocHabxenne u
BofooTBeAeHHe", "TIPOM3BOACTBO M NPUMEHEHNE CTPOUTEABLHBIX MATCPUAIOR, W3ICHNIN KOHCTPYKUMHA™) 1
20.03.02 "l1puposoobycrpoicTso u Bogononbzotanne” ecex Gopm obyuenus / M-so ofpazosanus u nayku Pd,
Hosocub. roc. apxurektyp.-crpout. yn-1 (Cuberpun), Kad. xumun ; coer. H. A. Crapuesa. - Hopocubupek :
HI'ACY (Cubcerpun), 2016. - Dnexr

5. COopHUK 3aaa4 W YIpaXHEHWH 110 Xumunl [ NiekTpontbiii pecype] : o nanpassienuio noarorosku 08.03.01
"Crpourenbctso” Beex hopm obyuetust / M-go obpaszosauus u naykn PO, HorocuG. roc. apxuTekTyp.-cTpouT.
yH-T (Cuberpun), Kad. xumun ; cocr. I'. 11, Anexceesa. - Horocubupex : HUACY (Cuberpun), 2015, - DiektpoH.
TEeKCT. - 0.11.

6. Peakumu B pacTBopax mIekTpoanuTos | DNeKrportbil pecype] @ MeTost. ykazanust s | Kypea Beex cneil. 1 popm
oOyuenns / Hosocud. roc. apxurekryp.-crpout. yu=1 (Cuderpun), Kad. xumuu ; cocr. T. H. Yepemucuna. -
Hosocubupek : HFACY (Cuberpun), 2013. - Dnexrpon. Tekcer. - 6.4,



7. CocTap W CBOWCTBA PacTBOPOB | MICKTPOHHbLIA pecype| : METOAMUECKHE YKa3aHus 110 PELUSHMIO 3a4ad Aas |
Kypca Bcex HanpaeieHui u popm obyuenus / Hosoeu. roc. apxurexryp.-crpout. yu-1, Kad. xumum ; cocr.: T.
M. Kpytckas, O. A. Fonynuna. - Hosocubupew : HIACY(Cuberpun), 2014. - Dnexrpon. Tekcer. - 6.1,

8. XuMUsl : METO/L. YKazaHust 10 BLIOAHCHWIO KOHTPOILHOK paboTul No 2 s nanpasnienus 271101.65
"CTpOMTENBCTBO YHUKANILHBIX 3aHUK U cOOpYKeHni" 320uH0N hopmbl 00yucHus / Hosocud. roc.
apxurextyp.-ctpout. yH-1, Kad. xumun ; cocr.: M. JI. Kocunora, A. M. Jlanunenxo,C. B. Cricoes. -
Hoeocubupcek : HITACY (Cuberpuny, 2013, - 29 ¢ tadn. - 6.1

9. Cocras u cBolicTBa PacTBOPOB  METOJMUCCKUE YKABAHWS N0 PELICHMIO 32/1a4 Jyist | Kypca BCeX HanpasieHui u
dopm o0yuenus / Hosoch0. roc. apxurextyp.-crpout. yvu-r, Kad. xumuu ; cocr.: T. M. Kpyrckas, O. A.
[Tonynuna. - Hogocubupcek : HIACY (Cuberpun), 2014, -28 ¢. - 6.1,

10. Xumuueckas TepMoAMHAMUKA © MHAKBMA. 3a/ianus 1o auciuniivke "O0u. xumus” ans 1 kypea Beex criell.
AaHeB. popmbl o0yuchust / Hosocnb. roc. apxurexryp.-crpout. yu-1 (Cuberpun), Kad. xumuu ; cocr.: T. M.
Kpyrekas, C. B. Coicoen, B. A. lllecrakos. - HosocuGupek :HIACY (CuGerpun), 2007. - 44 ¢. - 6.1,

11. MnauBuayanbHoe 3a1aHue 10 XUMHKY 1 METOAMYECKNC YKA3AHUS 110 €r0 BbINOAHEHUIO & ISl HANpaBieHUs
08.03.01 "Crpourenbereo™ ouno-3a0tHoi Gopmbi 00yuctus / M-po obpazosanus v nayku PO ; Hosocub. roc.
apxXHUTeKTYp.-cTpouT. yH-T (Cubcrpun), Kad. xumun ; cocr. T. M. Kpyrekas. - Hosocubupek : HFTACY
(Cubcrpun), 2015. - 40 c. : Tabn. - 6.1.

12. CO0pHUK 3aay ¥ yNPaskHCHMH 1O XUMUK : 110 Hanpasienmnto nojgrorosku 08.03.01 "CrponrenneTo™ Beex
dopm obyuenus / M-po obpazosanus u nayku Pd, Hosocub. roc. apxurexryp.-crpout. yu-1 (Cuberpun), Kad.
xumui ; coct. I'. T, Anekceera. - Hosocubupcex : HI'ACY (Cuberpun), 2015, - 72 ¢. @ tabun. - 6.1,

13. UnauBuayanbHOE 3a0aHKe 110 XUMUK 1 METOMUECKME YKA3aHUs 10 ero BhINOJIHEHHIO [ DNeKTpOHHbIN pecypc]
i Hanpaeienns 08.03.01 "Crpourenbeteo” ouno-3a0uuol Gopmbl 00yuenus / M-Bo oGpazosanus v naykun PO
; HoBocu0. roc. apxurektyp.-crpout. yH-1 (Cuberpun), Kad. xumun ; coer. T. M. Kpyrekas. - Hosocubupcex :
HI'ACY (Cubcrpun), 2015, - DackTpon. tekct. - 0.11.

14. XumMuueckoe pasHoBeCHe | DNEKTPOHHBII pecype] : METOJIMUECKHE YKa3aHUs NO BLIMOJIHCHUIO 1ab. paboTol
ans | kypea seex crniew. v popm 0obyuenuns / M-po oOpasopanus u nayku PO, Hosocub. roc. apXxurekTyp.-CTpouT.
yH-T (Cubcrpun), Kad. xumuu ; cocr.: AL M. Jlanunenko,H. B. bararununa, M. JI. Kocunoea. - Hosocnbupex :
HI'ACY (Cuberpun), 2009. - 1 anexrpon. onr. auck (CD-R) @ tabn. - 6.1,

15. XuMuueckoe papHOBECHE 1 METOJ. YKasativs 1o BbiriosiHenunio nad. paborst s 1 kypca Beex cneu. u Gpopm
obyuenus / Hosocub. roc. apxurexryp.-crpout. yu-1 (Cuberpun), Kad. xumum ; cocr.: A. M. Jlauunenxo, H. B.
brnarununa, M. JI. Kocunosa. - HosocuGupcek : HITACY (Cubcrpun), 2000, - 12 ¢. @ v, - 6.u.

HopmatuBHAR ROKYMEH TR M

1. Uzectus Byzor. Crpourensberso. 10-11. - 2016.
Ilepuoauyeckue w3xanust

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

5.2. Hcnosbzyembie Ha3bl JAHHLIX ¥ HHPOPMATHOHHLIC CHPABOYHBIC CHCTCMbI

Tabmuua 5.1 Henonssyemoe nporpammuoe oGecnedenue

Ne Haumenosatine [opreepxnchue R .
KonuuecTso nuueH3nit
n/m MHPOPMALMOHHBIX PECYPCOB JIMLEH3UH
1 2 3 4
I |Office Project 2007 Professional AKT BBINOIHEHHBIX paboT OT 500
15.08.2020r NeA7
2 |Windows XP Professional Ceprudmxar or 20.08.2007 502

Ned2605370, Ceprudukat ot
17.07.2008 Nod4290964,
Ceprudmkar o1 26.09.2008
Med4607324

Tﬂ6.l'll‘llj,a 5.2 HCHOJH)'&)’CMI)!C Oaswl HAHHBIX 1 l/lil(i)()])MiilIMOHHO—CHD‘dBOlHlblC CHCTCMbI
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Ne Haumernopanue Honreepynermne T T —
n/n MHPOPMALMOHHBIX PECYPCOR JULCH3HM
1 2 3 4
I |Hayunas snexrponsias Gubnunorexa Coboano pacnipoctpansemas b/l 1 000
AKT BLINOJAHCHHBIX paboT o1
15.08.2020r NeA7
2 |[MOODLE - lMoprtan AucTaniinoHHOro Croboano pacripocrpatisemas bl 1 000
o6yuennst HI'ACY (Cuberpun) AKT BLINOJHEHHBIX paboT OT
15.08.2020r NeA7
3 |Oduumansusiii caiir I'TIHTE Croboano pacnpoctpansiemas bll, 1 000
AKT BbINOJSHCHHBIX paloT oF
15.08.2020r NeA7
4 |TlpodheccuonanbHbIe CrpaBotbic KOHTPAKT No 32-21-44 or
cucrembl "Texakcnept” yuel. (33.08.2021 (pyH.)
5 |2nexrponublit karanor Oubnuoreku Horosop o1 20.10.2016 Nel68 16, 500
HI'ACY (Cuberpuit) AKT BBIHOJIHEHHBIX paboT OT
[5.08.2020r NeA7

Tabauua 5.3 Mcnosiszyembic HHTEpHET-PECY PO

Ne Haumenoranue .
n/n HHDOPMALHOHHBIX PECYPCOB Cevnirca
1 2 3
I |Mudopmanuonno-cnpasounsiii nopran  {http://www.library.ru/
Library.ru
3BbC IPRbooks http://www.iprbookshop.ru/
3 |«M3BecTusi By30B. CTPOHTENLETBOY http://izvuzstr.sibstrin.ru/
Calit 0 xumun. CrpaBouHUK XUMHKA. hitp://www.xumuk.ru/
DUBHKO-XMMHUCCKHC BEJIMUHH B!
5 |DneKTpoHHbLINH pecype yueOHOM http://window.edu.ru/
avrepatypst Municrepersa
obpasosanus PO
5.3. Meroauueckue peKOMEHIAMME O OPrauu3aMMu W3y Henusn AUCMIIH b

Tabauua 5.4 Mcnonbsyembie 00pa3oBaTesibibie TEXHOIOM MM

Ne Haumenosanue .
; N Buj zausivnid Kparkas xapakrepucruka
n/m Texnonoruu
1 2 3 4
. |Ayautopublie notounbic v {Mudopmauronnbie neximn,  {Ha nexkuusx: uenonb3zosanne
rpynroBble 3aHsaTHs B NPaKTHUCCKUEC 3aHSITHS MYJbTUMEAHIHOIO NPE3CHTALIMOHHOTO
CELMANU3HPOBAHHbBIX o0opyaoBaHUs ¢ leMOHCTpalueh
Kaccax BueonibMoB, potorpaduil, KOMILIOTEPHBIX
npeserranmi, Ha npakTuueckux 3aHaTusix:
OCBOCHUE KOHKPETHBLIX YMEHHH W HABBLIKOB 10
NPEANOKEHHOMY HIPEHOABATEICM AT OPUTMY.
2. |[Meton npobisemuoro Ipobniemmnic CamocTosaTelbHOe U3YHEHUE CTYICHTAMM

H3N0KEHHW A MaTepualia
SAHATHS

JICKHHM, NPaKTUHCCKUC

mMaTepraia JISKUKK ¢ NOCHeyoen
auckyccren B aymropuun. Opranusauus
yueOHol padoThl, HanpaBieHHas Ha peltieHre
KOMIUIEKCHOH yueOHO-rio3HaBaTenbHOM 3a1auu
HA HPAKTHYECKHX 3aHATHX.
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Murepakrushas gopma
NPOBEACHUS 3aHsITUH

Jleknus-nuexycceust,
nekuus-oecena

Jlexkumst «oOpaTHOl CBA3MY, npeanonaratoLas
00Cy?K/IeHME CNOPHBIX BONPOCOB,
BOZHUKAIOIUX [1PH UOWKEHUW MaTepuaia B
ayJMTopHn.

Berpeun ¢ nipesicrapurensivn npopuiibHbIX
KOMIIaHHH, NOCCUICHHE CIICLIMATM3HPOBAHHbIX
BBICTABOK.

Hucranumonnoe obyuenue

Camocrosteninas padora,
Kypcosas pabora

CamocToaTenbHO 3yUeHHe 00yUualoMUMUCs
yueQHOro Marepuana B JIMCTaHIMOHHOM
pexume Ha noprane http://do.sibstrin.ru/,
CAMOKOHTPOJIb OCBOEHMs MaTepuana ¢
HCHIONBL30BAHKMEM TeCTOBOM Oasbl noprana
JMCTAHLMOHHOPO 00YUCHUSI, KOHCYILTALMM M0
BBITIOJIHEHUIO TIPAKTHUECKHX 3a4aHHH 1
KYPCOBOMY TPOCKTUPOBAIKIO B on-line
peKUME.

9
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6. MATEPUHAJIBHO-TEXHUYECKOE ObECIHEYEHUE
Tabauua 6.1 — MarepuanbHO-TEXHUYECKOES 00ECCUEHUE JMCURIHHD]

Haumenosanue cnenpainbibix™
NMOMELLUEHMH U NMOMEILEHMI JIis

(.)Clllllll()i’!l/lc CHEUMalibHLIX NOMEIICHUH U NOMEILUCHUI [T CaMOCTOATENLHOM

2 padoThi
CaMOCTOSITE/IbHOM PaboThl
1 2

3naHue 1adbopaTopHOro Kopriyca
no yn. Typreuesa, 159, 364 ayn.
(Jlekuum)

YueOnas ayJnropust JUist NPOBEACHMS 3aHITHH NEKIMOHHOTO THIA, 3aHATHI
CEMMHAPCKOrO THIA, KYPCOBOI'O NPOCKTHPOBaHUS (BLIIOIHEHUA KYPCOBBIX
paoT), rPYnnoBLIX ¥ MHANBUWILYWILHBIX KOHCYJIBTALMMN, TCKYLIEr0 KOHTPOJIS
Y NIPOMEKYTOUHON aTTECTALMM.

O0ee kohnuectso mecrt: 200

3nanue naboparopHore Kopnyca
no yn. Typreuesa, 159, 365 ayj.
(Jlaboparoptibie, Kontposnihas,
3auer, Dk3ameH, [lpakinueckue,

CPC)

YueOnas ay auropus 1S NPOBEACHUS 3aHITHIF CCMHHAPCKOTO THIIA,
FPYIOBLIX H MHMBUIYAJILHBIX KOHCYILTALMH, TeKYLIEro KOHTPOSIS 1
NPOMENKYTOHHON aTTeCTalim

JlaboparopHbie KOMIUICKChI: YJIK 110 Kypey xumuu | wir.;060pyaosatue s
yuebHoro npouecca: gocka ayautopuas 1 wr.;MeGenb: wikad 4 wr., CTobi
15 wrr.Jlaboparoprioe oGopyuosanune: paznoe | wr.

Obwiee kommuecteo mect: 30

3aanue 1aboparopHOro Kopyca
no yn. Typreuesa, 159, 366 ayu.
(JlaboparopHsie)

YueOnas ayauropus Uis IPOBEICHMS 3aHITHI CEMUHAPCKOTO THA,
rpynioBbIX ¥ MHAWMBUAYAIILHBIX KOHCYJILTAUMH, TEKYLIETO KOHTPOJIS U
NPOMEKYTOUHON aTTeCTalnim

JlaGopaTopHbie KOMIUICKChI: YJIK 110 Kypey xumun 7 wir.;000pyaosanye s
yuebHOro npoueccea: jocka ayaurepHas 2 wr.;MeOenb: tikady 5 wir., CTOIbI
30 wr.;JlaGopatoproe obopyosatue: pazioe | wr., Melnanka 2 wr.
O06wee kosmuecTo mect: 30

3naHue n1adopaTopHOro Kopryca
no yn. Typreuena, 159, 371 ay.
(J1aboparoptisic)

Yuebnas ayiMTOpUst U1 IPOBECHNS 3aHATHI CECMUHAPCKOTO THNA,
PRYITIOBBIX U MHAMBUAYATBHBIX KOHCYJILTALMN, TEKYHICIO KOHTPOS 1
NPOMEIKYTOMHON aTTeCTalum

JlaGoparopisie KOMIICKCHE: YIK 10 Kypey xumun | wr.;Usvepurenbhoe
obopyaosauue: Tepmomerp 1 wr., nonomerpus | wr.:MeGenb: wxad 6 wr.,
naboparopsas 4 wrr., cronei 20w, Tymba 22 wir.;Jlaboparopuoe
odopynosanue: pasznoe | wIt., HarpesartensHoe odopyroparme 2 .
O0mee KoNduecTso Mmect: 30

3nanue nabopaTopHoro Kopryea
no yn.Typreuesa, 159, 372 aya.
(JIaboparopHbie)

YueOuasi ay juropust Juist NPOBCACHHMS 3aHATHH CeMUHAPCKOro THna,
FPYNIOBLIX M MHAMBUAYATbHBIX KOHCYILTAUMH, TEKYHIErO KOHTPONS 1
MPOMEHYTOHHOM aTTecTaluu

JlaGoparopHbie KOMIJICKCBL: YK 10 Kypey Xumuu | it ;Mcbeb:
saboparopuas 8 wr., croist 12 wr.JiaGoparoproe obopyosanme:
HarperarenbHoe 0dopyaoeadue | .

O0uiee konuueeTso mect: 30

* Cneuuaﬂ bHbLIC NOMCLICHKWA — yLICGHbiC AYANTOPHK JUTS NPOBCACHWS BAHATUR TCKLMOHHOIO THIIA, 3aHITUH
CEMHHAPCKOro TUna, KypCoBoro NPOCKTupoOBaHus (BBITIONHCHHEC KYPCOBLIX 1)2160'1"), IPYHROBLIX ¢

WHAWBUOYAJIbHbLIX KOHCYJIbTA UM, TCKYLICTO KOHTPOJISE W HPOMEKYTOY HOM aTTecTalMy, a Tak e MOMELEHUs 415

CaMOCTOSTENIbHOW PabOThi

ABTOP-pazpaboTumK (BeyULHit eKTop)
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