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1. HACIHIOPT PABOUEN NMPOIPAMMbI JIMCLMILIVHbI
Tabnuua 1.1 OcHosauue is peaius3auim JUCHATIHHDI

KOL[ HarpapJicHKWsA ﬂOﬂl‘()’l“OBKlfl/ CHCUHANILHOCTH

08.03.01

HaﬂpaBJ’leHlfle ITOJIFOTOBI(M/ CneymaibHOCTDL

CTPO NUTECILCTBO

YposeHb 00pazopans

bakanaspuar

Ion pazpaborkn/obHoRCHNS

2021

Tabnuua 1.2 CTpykrypa JUCHUMINEBE B COOTBETCTBUM C YUEOUBIM MJ1AHOM

Buabl yueOuoii paboTsbt, BKIIIOHAsS CAMOCTOSITENLHYIO

®opma 00yuenus:

paboTy 00yUAIOLUMXCS U TPYIOEMKOCTH JMCUNTIIMHb] ouHast OYHO-3204HAas! 3a04Has
TpyaoeMKOCTb AUCHUTIIHHBI 3AUCTHBLIX CAMHMLL 5 5
AKAJICMUHECKHX
4acor halt 180
KonraxrHas pabora, [AyauropHas JNeKumu 32 10
vac NpaKkTuiecKue 57
3aHATUSA -
nadoparopHbi 23 20
L L
NPaKkTHKYM
Bneayanropuas
CamocrosTenbHas padoTa, vac 98 150
Tabnuua 1.3 @opmbi KOHTPOIS AMCUMIAHHDI
Cemectp dopma o0yueHus:
u hopma KOHTPOIs ouHas OUHO-3a04HAas 3a04Hast
NepUOAbI KOHTPOS 1,2 cem 1,2 cem
aK3aMeH (bi) | cem 1 cem
3a4€T (bl) 2 cem 2 cem
Kypcosas padbora
KypCOBOH MpoeKT
MHAUBUAYAIbHOE 3a/aHue (KOHTpoibHas paboTa) 1.2 cem 1,2 cem
Tabnuua 1.4 Buasl camocrosrenibioi paborh
. . ®opma obyuenus
Bua camocrositenshoii paboTb Bu zausus Tun nepuona
ounast OUHO-3a04Hasi | 3a0uHasl
Teoperuueckoe
[loaroToBka K JIeKLMsIM Jlexumu .
o0yueHune 32 52
[Moarororika Kk npakTuuecKum Teoperuuecioe
' IpaxTnueckue " o
3aHATUAM obyuenue 22 34
[Tonroroeka K labopaTtopHoi ~ Teoperuueckoe
JlaGoparopusie ~ \
pabore olyueHue 28 35
BeinosnHenue KOHTpOsibHOM - Teopernueckoe
Koniposibhasi = - "
paboTsi o0yueHne 13 26
: DK3aMCHALMOHH
[Toxroroska K 3auery 3auer 5
b€ CECCUm 2 2
. . JK3aMEHAUMOHH
[Toaroroska x sk3ameiy DK3aMeH
- BIE CCCCUU | I
Hroro 98 150

o



2. HEJDL GCBOEHKSA IMCLMITJIHHDLI

2.1. Henb u 325244 OCBOCH M 3 M HITIHTb

NoJy4yeHUe ('])yl'l}laMCH'l'ﬁJlbl-IOI‘O W HPUKIEHONO XUMKHUCCKOro OGPZUOBHIH‘UI B XOA€ NOJAroTOBKH GaKaJ"IﬂBPOB no
HanpapJicHUIO <<CT|.')()H'I‘CJ'I[)C‘l‘BO)) W ero JalibHeHce HCHONL30BAHUE B H'd)/‘ll-lOFl 4] ﬂp'clK'l'lv’lliCCK()ﬁ JACATCIIBHOCTH.

321,[[8 YK OCBOCHHSA AUCLMITIIHHDBL

l. CO3/1aHHE XUMHUYECKOrO MLILINICHUA, 3HAHWMC W NPHMCHCHUEC 3aKOHOB XUMMWHK JUIS PCLLICHKS 3a4ay C’l‘pOHTCJ]bI—lOﬁ

TEXHOJIOTMH HA COBPEMEHHOM YPOBHE.

[Iporpamma cocrasieHa B cOOTBETCTBHM ¢ TpedoBasuamn DesepaibHOrO rocyAapCTBEHHOI0 00PA30BATENLHOTO
CTaHAapTa BbICLIEro 0OpazoBanus No HANPAaBJICHUIO NOANOTOBKY / cnetmanbHocTh CTPOUTENLCTBO.

[Iporpamma cocrasyiena ¢ yu&rom pexoMeHaLMi NPUMEPHO OCHOBHOMN 06pa30BaTeLHON NPOrpaMMBl BbICILETO
00pasoBaHus M0 HANPABACHUIO HHOATOTOBKH/CHELMAILHOCTH CTPOMTENLCTBO yTBEpIAEHHON 24.03.2021.

2.2,

nepe‘lCHb MJFAHHPYEMBIX PE3YIALTATOB UGy“iQ!lHﬂ MO RRCEHMIRJIHEC (M{)My.ﬂl(}), COOTHECCHHbIX €

HJIAHHPYEMBIM U PE3YJIbLTATAMM CCBOCH K Oﬁp“lg(}ﬂ&”‘@.ﬂbll(ﬂi HPorpaMmMbl

Tabnuua 2.1 IepeueHs nuanupyeMbix peayabTaros 00yueHus no AUCLUINHE

Kon v HauMeHOBaHHE KOMIIETEHIIMM
(pe3ynbraT OcBOCHM S )

KOJI W HAMMCHOBAHUE MHAKWKATOPA JOCTUIKEHUSE KOMITETEHUMWH

OTIIK-1. Criocoben pewars 3a1auu
NpO(ECCHOHANBLHON AESITEIILHOCTH Ha
OCHOBE HCMOJIL30BAHUS TEOPETUUECKHX
M MPAKTUYECKHX OCHOB €CTECTBEHHbBIX U
TeXHUUYECKHUX HAyK, a TaKKe
MaTeMaTHUYeCKOro arnmnapara

ONK-1.1. 3naeT 0CHOBbI €CTECTBEHHBIX M TEXHUYECKHUX HAYK, a TaKKe
MaTEMATHUCCKOTO annapaTa JUis PeleHUst 3a1a4 npoeccHoHaibHOM
LCSTCILHOCTH

OI1K-1. Cnocoben pewars 3auatiu
NpodeCCHOHAILHON AEATENLHOCTY Ha
OCHOBE MCIOJIb30BAHUS TEOPETHUECKHX
U MPAKTUYECKUX OCHOB €CTECTREHHDBIX U
TEXHUUYECKUX HAYK, & TAKIKE
MaTemMaTHUECKOro arnnapara

ONK-1.2. Mcnonbayet GazoBbie 3aKOHBI €CTECTBEHHBIX M TEXHUUYECKUX
HAYiC, /ISl PELICHUS MIHIKEHEPHBIX 3a/1a4 1PoeCCHOHANLHOM
JEATETLHOCTH B 0012CTH CTPONTENLCTRA

OIIK-1. Cnocoben pewnars 3anaqum
npogdeccuoHanbLHON ASSTENLHOCTH Ha
OCHOBE MCMOJIb30BAHUS TEOPETHUCCKHX
U IPAKTHUYECKHUX OCHOB CCTECTBEHHbBIX U
TEXHUYECKMX HAYK, a TAKKE
MaTeMaTH4ecKoro annapara

OTK-1.3. FlpumensieT MaremMaTMuecKiii annapar juis peLueHus 3aaau
npoeccHoHaNbHON 1eATENLHOCTH

Tabauua 2.2 — Inaunpyembie pesy ibTarhl OCBOCHHS AMCLAILTMHBI 00Paz0BaTE/IbHON NPOrpaMMbi

Koz v HaumeHoBaHue nHamMkaTopa
IOCTHIKEHUS KOMIMNETCHUMHN

HavmMeiopanne nokaszares OUCHUBAHMA (Pﬁ'iy.ﬂ bTara OGyLleHl/lfl no
)lI/ICLlI/lﬂ.HMHC)

|

2

OIIK-1.1. 3HaeT OCHOBBI €CTECTBEHHLIX
U TEXHUUYECKMX HAYK, a TAIOKE
MaTemMaTM4eCcKOro arrapara s
peLueHus 3aaa4 npoPheccrHoHasibHOH
NeATe/IbHOCTH

3naer: ONK-1.1. OCHOBBI €CTCCTBCHHBIX W TEXHUYECKUX HAYK, a TAKIKE
MATEMATHUCCKOrO anmapara Jisi pelieHus 3aiau npogeccuonanbHoM
JICATESILHOCTH

Ymeer: OTK-1.1. Onpenessrts XapakTepucTHKM XUMRYECKHX U
(pU3MYECKMX MPOLECCOB (SBICHHMIT), XaPAKTCPHBIX it O0BEKTOR
NPpOMHECCHOHANBHON AESTEILHOCTH HA OCHOBE DKCIIEPUMEHTANbHBIX
MCCHEAOBaHUI, NIpeACcTaBIsTh Da30Bble /Ui NPOYECCHOHAILHON chepb
(PU3HUECKUEC NPOLIECCHI U SIBJICHHS B BUIEC MATEMaTHYECKOrO(MX)
ypapHeHusi(it)

Mmecr naspicu: OTIK-1.1. Peuienus mipkeHepHbIX 3aia4 ¢ NOMOLLbIO
3AKOHOB €CTECTBEHHBIX M TOUHBIX HAYK, MATEMATHUCCKOrO arnrapara




OIIK-1.2. UcrosnibzyeT 0a30Bbie 3aKOHbl
€CTECTBEHHbIX W TEXHUUECKHMX HAYK, [iis
PELUEHHS MHKEHEPHbIX 33124
NPOdEeCCHOHATLHOM ACSTENLHOCTY B
00J1aCTH CTPOUTENILCTBA

3naer: OFK-1.2. Meroauky onpeaesieHus XapakTepucTiK
(hr3nuecKoro ripouecea (SIBICHUS ), XapakTepHOro Ui 00bLEKTOB
NMPOPECCHOHATHLHON NESHTENBHOCTH, Ha OCHOBE TEOPETHUYECKOTO U
JKCHEPUMEHTANLHONO MCCIICAOBAHMI, MATEMATHYECKOTO

MOJEI U POBAH S

Ymeer: ONK-1.2. Ocymectsasts Buibop 0a30BbiX PUIMUECKUX U
XUMHUYECCKHX 3aKOHOB JUISi pelieHus 3aad npodheccHonanbHoMl
JeSTeIIBHOCTH

Mmeer napsiku: OTK-1.2. Knaccupuiarmy Gpuznueckux 1 XMMHUECKUX
MPOLECCOB, HPOTEKAIOUIMX HA 00BEKTE rpodeccrHonabLHOMI
JESITENBHOCTH

OIlK-1.3. [Tpumensier matemaruueckuii
anriapar [Jist peLICHMs 3a1a4
NpoQecCHOHATLHON ACSTENILHOCTH

3nact: OTK-1.3. TTpunuuns npuMeHeH s MaTemMaTHUYeCKoro anmnapara
JUlst peteHus 3aia4 npohecCHoHabHON eI TeNILHOCTH

Ymeet: OFK-1.3. peacrasniats 6azoBbic s npodheccuonaibHOM
cpepbl GrunyuecKre NPOLECChl U SBICHUS B BIHIC MATEMATHUCCKHUX
YPaBHCHMH

Wmeer napsiku: OTTK-1.3. Peuierus MHKEHEPHO-reOMeTPHUUSCKHX
3aj1ay rpahuueckumMm cnocobamu

Hudopmauus o BbISIBACHHH PE3YNbLTATOB OCBOSHHS JUCUUIIMHDB npeacTapieHa B DoHae OUEHOUHBIX CPEACTB MO
aucuurnune. [Macnopr ®@OC npeacrasnen B pasaene 4 P

[pumevanue: POC pazpabarsipactes kak npuioenne k PHJL 8 coorsercrenu ¢ Monoxennem o ®OC,
YTBEPKIACHHDBIM JIOKAIbHBIM HOPMATHBHBLIM aKTOM.




3. COOEPHKAHME IMCUEMITJIMHBI

3.1. Tembl yueOHOM JHCHBBAHELI (JICKIEHOMILIC 3ABSKTHA)
Tabauua 3.1 Tembl JTCKIMOHHBIX 3aHATHIA
Konuuecrso wacor no popmam
oOyuenns
Haunmenoranne Kour. pab Cam. pabd
Ne i/ paznena Tema v copeprkanne NeKIMOHHOrO § gE
JIMCLIMTUTMH b 3aHi-TUS T 5
(MO-tynst) § z g =
= o ) T T z
S| 3| & |3 |8 3
1 2 3 4 5 6 7 8 9
Hepras rpynna ounan fopma (1 cemectp), 3a04uHAsN
nepHoga dhopma (1 cemecrp)
arTecTaumu
(3x3amen)
11 OcHoBHble TOHSITUSE |OCHOBHBLIC 3aKOHL! M NOHSTHS XMMUN. 2 I 2 3
1 3aKOHb! XMUMHH. DkpuBasicHT. XuMuyeckue (popmbi
DKBHUBAJIEHT. CYUIECTBOBAHMSE MATSPHU, XMMHUUCCKHIE
peaxunu. QopmynbHbie eauHunb (PE)
pewectsa. Konuuecrro geniecrna.
Monspnas Macca dieMeHTa, BEHIeCTRa,
MOJISIpHBI 00BbEM ra3z000pazHOro
peutectsa. CTENCHL OKUCIICHUSL.
DreusasicHT Beneersa. Hucno
akBUBaneHTHOCTH (Z(B)). Onpenenenme
Z(B) B peaxiunx oOmena,
2 I Xumnueckas [-# 3aK0H TEPMOJHHAMUKH. 2 1 1 3
TEPMOAMHAMHMKA. TepmoxumslIpeanver xumuieckol
TepMoAnHaMiKK. Tepmoimnamuyeckas
CHCTEMA, OKPYKAIONAN CPElA, XapaKkTep
B3RUMOUCHCTBIS MEAULY HUMMU.
Cocrostue CHCTEMbI, NapamMeTpbl
co-cTosttng. DYHKUMH COCTOSHUSL.
Buyrpenusist aueprus.
Tepmopunamuueckuii nponece. MyHKIMK
npouecca. Tertora. PaGora. epnbiii
3AKOH TePMOJMHAMUKM JU1s
M30AUPO-BAHHBIX W 3AKDHITHIX CUCTEM
Druraiibiing cucrembt. Hpumenenu
31 Xumuueckas 2-1 3aKOH TCPMOIHHAMUK K. 2 I I 2
TEPMOJAHHAMMUKA. Durponus.Heobparumsic u obpaTumbie
npouecchi. Makpo- v MHKPOCOCTOSIHUS
cucTembi. TepMoantammuieckas
BEPOSTHOCTH COCTOMHNA CUCTEMBbI.
Ypagnenue bonbumana. Durponus — mepa
HEYTIOPAAOUCHHOCTH COCTOSHUS CHCTEMBbI.
BTopolt 3aKoH TepMOaHHAMKUKH.
Hanpapiennocrs XUMHUYCCKHX TIPOLCCCOB.
dazosbie paropecus. Tperuid 3akon
TepMOAMHaNM KKK, CTanapThas DHTPOMS,
Pacuer u3mMeHeHUs SHTporivm




Xumuueckas
KMHETHKA.
XUMHUYECKOE
paBHoOBECHE.
Karanns.

Xumnueckas kuueruka. llpocroie u
CHoAHbIE peakupy. TousiTue Mexanusma
peaxity. CKOPOCTL XUMHUECKON
peakumny; GakTopbi, BAUSIOUME Ha
CKOPOCTh. 3aKOH AeHCTBYIOWMX MacC.,
Kunernueckue ypasuenus. Koucranra
CKOPOCTH; (PAKTOPDI, BIMSHOLIME HA HEE.
3aBHCUMOCTD CKOPOCTH XMMHUECKOI
peakumm o Temneparypbi. Hpasuno
Banr-I'opda. Ypasuenue Appennyca;
DHEPIUS AKTHBAIMH, AKTUBUPOBAHH LI
KOMIUIGKC, K

[N

Xumuueckas
KUHETHKA.
Xumuyeckoe
paBHOBECHE.
Karanus.

Xumuueckoe
pasnosecue.Kartanus.Karanuruueckue
cucTembl. [ OMOreHHbId, rereporeHHbIi
katanus. Kartasmsarop. Cyrb aehcTus
Karainzaropa. XHMHUYECKOE PABHOBECHE,
YCJIOBME XHMHUECKOIO PABHOBECHS. 3aK0H
ACHCTBYIOWMX Mace /Uit 00parumMoro
npouecca. Koncraira xumumueckoro
pasHOBECHS JUUIs FOMOTCHHOMN 1
FETeporeHHoNn peakuuii; hakropst,
pausiowme Ha ree. CveiueHue
XUMHUECKOTO paBHoseckst. [punumn
Jle-1Uarens

[N

PacTropbt.

Konuenrpaumu. Jinccoumanms.OGuwas
XapaKTEPUCTUKA PACTBOPOB.
Pacreopuresin, pacTsopesiHoe BELUECTBO.
Knaceu-Quxatun pacrsopos.
PacrBopumocTsh TBEpibiX BELLECCTB,
KHIKOCTEH, Ta30B. Crioco0bl BuIpaKEHUS
COCTARA PACTBOPOB: MACCOBAS O,
MOJISIpHAst J10Jist, MOJIsipHas
KOHLEHTPA-LMA, MOJISIPHAS KOHUCHTPALLMS
DKBUBANICHTOB, MOJISUILHAS KOHUCHTPALMS.
3aKoH PKBU-BANICHTOB JIIsl PaCTBOPOB.
Teopus obpazosanus p

[N

PacTopbi.

ikana pH. Pacuer peakumu
cpeabl.onnoe npousseacHUe BOAbL.
Boopoinbii v ruapokeunbHbii
noxasarenu. Lilkana pH. Pacuer pH
pPacTBOPOB CHIILHLIX 1 CNadbIX KMCIIOT U

0,5

(W]

ocHOBaHWH. KHCIOTHO-0CHOBHDIC
uHMKaropsl. uiponns coneit. Pakropsl,
BIMSIOILNE Ha Tuaposys. ujaponus conceii
MO KATUOHY, 10 AHHONY, (10JIHbIH
IHPOJINS.

PactBopbi.

Kosnurarugunie cpoiicrsa
pacTBopoB.IO/UTHIaTHBHBIC CBOWCTBA
pPacTBOPOB HEAEKTPONUTOR. 3akon Paysis
1 ero cnenctsus. JemMoc. 0CMOTHUYCCKOE
jpasnienue. Jakon Banr-Todda.
Komnuratusiibie coiicrsa pac-rsopos
DEKTPONUTOB. M30TOHMUCCKUH

ko PuumenT.




3J'ICI(TPOXH MHUHYCCKMC
npoueCChl.

Toustue wuierpoja. Ypashenue
HepHeTa. DAeKkTpoXuMUIeckue CHCTeMb.
OcobeHHOCTH MEKTPOXUMHUCCKHX
npoueccos. Monno-merannnueckui
WIEKTPOL. BO3HKHKHOBEHUE JBOUHOIO
NEKTPUYECKOI'O CJI0S Ha TpaHuue
INEKTPOA-DISKTPOAUT. PaBHOBECHbIH
WICKTPOJIHLIA noTeHuMak. Ypapuerme
Hepuera. azobie niekrpo/ibl.
Bogopoansiii atexrpo. Kucnopognbiii
wiekTpo CTaniapTHbi DJICKTPOIHbINA
noreHnman. DNeKTpoXuMHUUCCKUN psii
Harpsi

S

o

10

DNEeKTPOXUMHUUECKHE
NPOLECCHI.

lanbBanuueckuii snement. Pacuer

DNIC . TansBanuueckuil sneMent. DiemenT

Hanmons-Hrkobu. Karonnwiii npouece,
anoHbIl ripouece, ToKoodpasyroas
peakums. Cxema aNeKTpoOXUMHUECKON
uenu. Tepmogmnamuka ranbBanniyccKoro
anevenTa. DJ1C ransBanyueckoro
2CMEHTA.

0.5

1

—_—

DNEeKTPOXUMUYECKHE
NpoLecehl.

Kopposzua merainos.Kopposust metaiion.

XumMuueckas Kopposus.
DnekTpoxuMuyueckas KOpposus METAI0B
v ycnosust ee nporekarinst. Cxema KI™2.
KaroHbili u aHOHbBIN NPOUECCHI.
ORUCHNTENN-ACTOIISIPH3ATOPLI. Y CA0BMS
MPOTCKAHMS KOPPO3HUM MCTAIUIOR ¢
KMCIIOPOIHOM M BOLOPOIHON
Benonapusatmeit. 3aimMra MeTaiior ot
kopposuun. Jlerupopanue. 3aumribie
MOKPLITHAL HEMETAILIHUCCKHE,
METAITHUIECKHE (AaHOHbIC,

0.5

(3]

HTOT'O
Iieppast rpynua
nepmoaa
arTecTanmy
(3xzamen)

16

Bropas rpynna
nepuoga
arrecTauuy {3auer)

ounas pepma (2 ceMectp), 3a0UNAN
dhopma (2 cemectp)

Mlpomiciamy ooy
KOS BCHLE

S e e e e
Ymsruenme sofbi. Katuouursl,
anonuTel.O01as xapakrepucruka
NPUPOAHBLIX ROM. KecTKoCTb BOJALI. Buibl
KecTKocTy: kapboHarHas,
nexkapOonaruas. Eapnuust wamepenus
MECTKOCTU. Y MsirueHue Boabsl. MeTonl
YMATHUSHUS: TEPMUHECKUI 1 PeareHTHbIC
METO/1b { M3BECTKOBAN WS,
COAOBO-M3BECTROBBIN, (pocharnblii),
JOCTOMHCTBA U HeaocraTku. Meros
MOHHOrO obMena. Monursl. Karnonuts:,
anuonuThl. Peakiiuu oOmena HoHos
KaTuonura (aH

NS

i 5

U




(2]

JucnepcHbie
CHCTEMbI

Jucnepenbie cucTembi, Kiaccu(prkarms,
nostyuenie. OU3HKO-XUMUUCCKUC
CBOMCTBA AMCHECPCHBIX CHCTEM.
MosepxHocTHAs YHEPTUst, HOBEPXHOCTHOE
Harserne. Apcopbuus. [TAB.
Onrruveckue cBoHCTBA JIMCTIEPCHBIX
cucrTem.JfucnepeHnie cucTembt.
OcoOeHHOCTH BHICOKOIMCNEPCHBIX
cucrem. Knaccnduratinsg auenepeunix
CHCTEM 110 PazmMepam HacThiy AMCIICPCHOM
(hasbl, 1o arperaTHOMY COCTOSIHUIO
AUCTICPCHO (ha3bl M JIMCTIEPCHOHHOM
cpenbl, O CTENCHN B3aMMOICHCTBMS
4acTHILL JMCTIEPCHONR (hasbl v
avenepeHoHHol cpeast. I'eiu u 300m.
MeTotbl OJIyUeHHsT JUCTIEPCHBIX CHCTEM.
PU3HKO-XUMHUUYECKHE CBONWCTRA
JIUCTIEPCHBIX CH

4 I 4 5

(98]

OCHOBbBI XUMHKHU
BSDICYLIAX BELICCTB.
Cunukarubie
CTPOUTENBHBLIC
MaTepHabt

O01me PU3HKO-XUMHUECKHE CROUCTRA
BSKYILMX BEIMECTB M MX Kiaccuuranms.
Bozayuitbie BSDKYIMC BELIECTBA.
I'nipaBnuueckue BsHyLMe BEIUECTRA.
Kopposus GeroHa u Mero/ibl 3auiuThl OT
KOppO3HK.DU3HKO-XHMHYECKUE OCHOBDI
CTEKNIO0OPAZHOTO COCTOSIHMSL.
Cunukarnoe crerdio. Curaiib.
[pupojioe CuitnkaTHoe Chiphe.
Kepamnueckue marepuainl.
Kitaceumkauus 1 ¢i1ocolbbl HoayyeHus.
Kepamuueckue marepuaiibi. Orueynopsie
marepraiibl. Obue QU3KHKo-xumMmutHecKue
CBOMCTBA BSHKYLLHUX BELLCCTB W HX
wiaccupukauus. Bozaywmbie rsokyime
BEILECTBA. BO3AYUIHAS M3BCCTS.
I'uricoBbie BSOKYUIME Beuy

4 |BbicokoMoneky.isipH
bIC COCAUHEHHUS B
CTPOMTEIILCTBE

OCHOBHBIC NOHSTUA XUMUK
BLICOKOMOIICKYJISIPHBIX COCAUHEHUH.
Crpyxrypa u croiicrsa nonumepos. Bujib
NOJIMMEPOB, TPUMEHICMbIX B
CTpOUTENLCTBE. QCHOBHBIC HOMATHS!
XHMMH BLICOKOMOJICKYISIPHBIX
coepunnennii. Kitlaccudukaims, crpykrypa

v croMcTBa nouMepoB. Criocolbi
nosiyuenust nojimmepos. Jecrpykius
NOJIMEPOR, €€ OCHOBHBLIC BUbI.
[acrmacent. Buast nonumepos,
NPUMEHACMBIX B CTPOUTC/ILCTBE.
Honumepusie 1o0asku B Getombl.

UTOIO

Bropas rpynua
nepHoia
arrecrauuu (3auer)

16

[§]
N

20

Hroro

32 10 | 32 52

3.2. "p‘«lKTH'—ICCKHC M CCMUHMQADCKHE 3AHTATHN H WX CORCPMKAMNEL

Tabnuua 3.2 Tembl npaktuueckux 3ansruii

Haumenopanue

KosmuectBo wacos no gopmam
o0yuenus

T
Konr. pabd [

Cam. pabd




Xumuueckae

QEMCTRAAOIIIN MACEe g macigora
G et Aot e

N 5ifk pazjena Tema u conepmatue npakTuIecKoro E §
JUCLMTTMHbI SAHSITHS & 5
(mMo-nyns) = & g s
) = o e = o s
g = 2 £ T z
s | 3 | 8| 3|38 =
1 2 3 4 5 6 7 8 9
[lepsas rpyrnna ounas popma (1 cemecrp), 3a04man
nepuoaa dopma (1 cemectp)
arTrecTanuu
(dK3aMen)
1{ OcHoBHbie roHaTHA [OCHOBHBLIE 3aKOHbLI ¥ ITOHATUS 2 2 3
W 3aKOHb! XHMKK. xuMuuKiiacebl HCOPraHUUECKUX
DKBUBAJICHT. coernernit, nomenknarypa. Creneun
OKHUCIICHUS.
OKUCIU-TENLHO-BOCCTAHOBUTENIbHBIC
peakuyun. Monsipras macca. Konuuecrso
BELUCCTBA.
2| OcHoBubie nowsTHst | DBuBaneHT@opmysibHas eannKIA. 2 2 3
M 3aKOH bl XUMUHK. DKBUBANICHT DEMEHTA B COSJIMHEHUN,
OKBUBAJIEHT. DKBUBANCHTLI COCIMHCHUN Pa3IMUHbIX
KJIACCOB. YHCI10 DKBHBARCHTHOCTH.
OnpeneneHue Ynena HKBUBANEHTHOCTH
COCAMHEHMS, YHACTBYIOWETO B 0OMEHHOM
M OKHCIMTEIILHO-BOCCTAHOBUTEIHLHOM
peaxkiiun. KomuecTso Belecrra
OKBHBAICHTOB. AJIMTURBHOCTH MOJISIPHOM
MACChl DKBUBANEHTOB. PacueTsl no 3akony
YKBUBANCHTOB.
3| Xumuueckas Tepmoputamuieckue 2 2 3
TEPMOIMHAMMKKA pacHeTrIONPEACHCHHE TEMIOBBIX
apderTon peakunu. PacueTsl TN bIMI
00pa30BaAHUS BELIECTB [IPH U3BECTHOM
Teropom Aderte peakimun. Pacuer
U3MEHEHUS DHTPOTINN B XOJIC PEaKLMH U
npu PazoBbIX NPEBPaLICHUX.
Onpe/elieHie HanpaBaeHHOCTH
XMMUHECKHX [IPOLICCCOB U BEPOSTHOCTH
NPOTEeKaHKUs XMMHYECKOH peakumu B
3aBUCHMOCTH OT TEMIICPATYPbI.
4| Xumuueckasl XUMUUECKAs KHHETHKA M 2 2 3
KMHETHKA. pasHoecunellpumerenme 3akona

paBHOBCCHUE.

CKOPOCTEH XMMMUCCKMX PeakLmnH,
TEKYLIMX KOBLUCHTPALMIA pearcHToB 1
npoayKroB. Pacuerst 110 npasuny
Bawr-IN'oda. 3akon pelicrsyommx mace
WIS FOMOTEHHbBIX U I'eTePOreHHbIX
peaKiihii 1t COCTOSHMSI PABHOBECHS.
Hpumenenne npuniwmna Jle-liatenne ang
ONpPeENCHUs CMELUCHUS PABHOBECHS 1PU
u3MeHeHur yenosuii npotiecca. Pacuer
PaBHO




5 |PacTBopbl Konueurpanuu. Pacuetsl peakumu 2 2 3
cpeabl.PacueTsl pasnutibix cnocodon
BbIPAYKEHMSI KOHLICHTPALMK PACTBOPOR.
CoCcTapiCHNC YPABHCHNUI peakiinii
JIMCCOLIMALIN COCIMHCHIIT PasiinuHbix
K1aCCOB W YPARHCHKH peakiiuil ruipoiinia
codieit. Jluccoumauns cuabHbiX 1 ciabbix
atekTposiitoB. Pacuerit pesimummb pH B
pPacTBOPAX KMCIOT 1 OCHOBAMMIA.
6 | DnexTpoxumMmuuecKue | INCKTPOXHMUIECKHE 2 2 3
MPOLECChi NPOLECCHINEKTPOAHLIH NOTEHIIMA
MOHHO-METAIIMUSCKHX U ra30BhIX
eKTpooB. ¥ papnenue Hepera. Pacuer
DJIC ransBaHuuecKMX DIIEMEHTOB.
CocTaBneHue rabBaHUUCCKHX
DIIC-MEHTOB W YNEKTPOHBIX IPOLECCOB.
7{2nexrpoxumuuccrue |Kopposus merannopOnpenenenue 2 2 2
fpoLecch BO3MOMKHOCTH NIPOTEKAHMs KOPPO3IUM
MeTajlia B 3a/laHibly yesioruax. Crnocobwl
3aLMTBI METAWIOB OT KOPPO3MH.
HUTOro 14 14 20
Hepsas rpynna
nepuojga
ATTCCTANHHT
(>k3amen)
Bropas rpymnua ounasi popma (2 cemecrp), 3a0unan
nepHoRa thopma (2 cemectp)
arrecrapuu (3249e7)
1 | Xumunst BOJIbI JKeCTKOCTL BOJIbLI 1 METOJIbI €€ 2 ) 4
ycrpadeHus KectkocTs 380abl. MeTobl
YMSITUCHKS BObE. PactieThbl meCTKOCTH
BOJIbI, MACCHI PACTBOPESHHBLIX CONEH B
pojie. Pacuern mace peareHToB,
HEOOXOAMMBIX JUISE YMSTUCHHSI BOJbL.
Kosnokpuym 1o Teme «HKecrkocTs BOAb! 1
METO/IbI €€ YCTPaHCHUS.
2| ducnepcHbie OnpefeseHne noporos Koaryisiuu 2 2 4
CHCTEMDI ruipodgobHbIx 3osei.Jlncnepenbie
crcrembl. Kitaccuukanus, MeTOb
noJiyuerns 1 cpoiictsa. CrpoeHne yactuu
rucnepenoit Gazst ruapodoOubii 30neH.
COCTaBITCRAT (FOPMyIT MATICIIT
ruapopoOHBIX 300¢H. YCTORYHBOCTD 1
KOArYJIstis KOJUTOMAHLIX CHCTEM.
3 {ucnepcnbie OnpeeyieHne noporos KoaryJasumu 2 2 3

CUCTECMbI

rujpoodHLIX soneh.Onpesenenue
MOPOroB KOAryasumy ru)ipoholHbLIxX
s0ieit. Konnmoksrym 1o reme
«Jucnepcubie cueTeMnb».




410OCHOBLI XUMUH XuUMUS BIOKYHIHX 2 2
BSDKYLIMX BELUECTB.  |MATepHaNoB. BOIYUIHBIC BNy LIMC
CunukarHble marepuasibl. Cbipbe, HONYUSHHC 1
CTPOMTEALHBIC TBEPACHHE BOBLYUIHON M3RECTH,
MaTepruaibl PHTICOBBIX ¥ MAFHE3HATLHBIX BSHKYLUMX.
Pemenue 3anay. uapaginmueckue
BSOKYLLME MaTepralbl. Chipbe, NoyueHue
W TBEP/ICHHUE ITHHOEMUCTONO U
HOPTIAHAUEMEHTOB, THAPARIUHECKOH
uzsectTH. Petuenue sanau. Konniokeuym 1o
TeME « XUMUS BSHKYVILMX MaTEePHaliony.
UToro 8 8
Bropast rpynmuna
nepuoxa
arrecTalmuu (3aver)
Hroro 22 22

3.3. JlaGopatopHbili NPAKTHKYM K €10 CONCIKARME
Tabauua 3.3 Tembr nabopartophbix pador

Kosuuecteo wacos no popmam
00yueHUs
Haumenopanuve Kowr. pabd Cam. pab
5 i pazaena Tema u cogeprkanue nadoparopHoeit g >
JUCLIHIMANH b paboTe! 5 5
(MO-yas) g 2 g 3
= el st = ® s
g T = |z 2
5| & | |3 |8 8
1 2 3 4 5 6 7 8 9
Ileprpas rpynma ounas Gopma (I cemecrp), 3a049uasn
nepuoxa Ppopma (1 cemecTp)
aTTecTanny
(dxzamen)
1| OcHoBhble nousTvst |OnpeaeieHne coaepranis 2 2 2 3
¥ 3aKOHbI XUMHUM. KPHUCTAIIM3AUMOHHOW BO/JIbI B
DKBUBAJICHT. KpucTamioruapare kapdbonara
HaTpus.OcBOCHHUE NPHEMA B3BCUIUBAHISL,
METO/ia KUCIHOTHO-OCHOBHOTO TUTPOBAHMSL.
Pacuersl ¢ MCMONIB30RAHKEM 3aKOHA
IKBHUBAJICHTOR.
2| OcHosHble nioHsTHs |OnpeacieHnEe MOSSIPHON MaCChl 2 2 2 3
43RO XML SKBMBALCHTOR HBOCTORS BOIHOCTRA
DKBUBAJICHT. IKCNEPUMEHTATILHOE ONPEICICHHE
MOJISIPHON MACChl SKBHBAJICHTOR
ANOMUHKS METO-JIOM BbITCCHEHUS
BOLOPOJA M3 kUCTOTH. Tiprmenenne
3AKOHA YKBMBANICHTOR B pacuerax.
3| Xumunueckas OnpeieneHme SHTabLIMK PACTBOPEHUS 2 2 3
TEPMOAMHAMMUKA CONMDKCNEPUMEHTANILHOC Ofpe/ielicne
IHTAIBIUN PACTBOPEHUS COJM METOLOM
KaJlOpUMETpHK. 3aKPeIUiCHUE TIOHSTHS
IHTANBITHN.
41 Xumunueckas Onpe/ieneHne 3aBucuMoCTy CKOPOCTH 2 ) 2 3
KUHETHKA XHMUUECKOW PCAKLIMK OT KOHLCHTPALIWK
pearcHTOR. DKCHePUMEHTANBHOC
ONPECIICHUE 3ABUCHMOCTH
OTHOCUTECITLHON CKOPOCTH XUMUUCCKOM
peakumy OT KOHUCHTPALKK PCareHTOB.




Xumuueckas
KHMHETHKA

Onpeaenenune 3aBHCHMOCTH CKOPOCTH
peaKium o

TEMNCPATYPbLl IKCEPUMEHTATILHOE
OTIPCICNCHME 3aBUCUMOCTH CKOPOCTH
peakLn o1 TemitepaTtypot. lipumenenne
npapwia Bawr-Todda png pacuera
CKOPOCTH PeakumM B 3aBHCHMOCTH OT
TEMITICPATYPh.

o

(S

Xnumuueckoe
paBHOBeCHe

CMELIEHUE XUMUUCCKOro

PAaBHOBECHA DKCNEPUMCHTAIILHOE
CMEILEHME XMMUYCCKOTO PABHOBECHST NpH
M3MEHEHHH PABHOBEC-HBIX KOHUCHTpALUH
pearcHToB U nponykTon. [pumenenue
npunuuna Jie-Llarense ang onpeacnenus
HANPAaBICHUA CMCLICHWSI XMMUUECKOro
pPaBHOBECHS.

[N

[N)

Pacreopsi.

[purorosnenue
pacrsopoe.tlpuroTosinenue pacrzopa
381aHHON KOHLEHTPALIMY U3
KOHUEHTPUPOBAHHOIO PacTBOpA.
Onpenenenne KOHLEHTPaUMu KPernkoro
PacTBOPa ¢ NOMOILLIO APEOMETPA.
Pas0asnetivie pactTropos.

28]

Se]

Pacreopst.

OnpezieneHne MOJSIpHOR Macchl
HKBUBAICHTOR CHOMHHOTO

BeLecTra. OnpeiesicHue MOJIIPHON Macehl
IKBUBAJICHTOB HEU3BECTHOM KUCIOThI
METOIOM TUTPOBarus. Pacuer ¢
HCHOJIB3OBAHNEM 32KOHA YKBUBANICHTOB.

[§e]

o

Pacteopsi.

Onpenenenue pH pactopor ¢ nomouusio
urpmkaropon.Onpenenerue pH
PaCTBOPOR KMCAOT M OCHOBAHMI C
NOMOHIBIO PAIUHHBIX HHAMKATOPOR.
CpaBHe-HUE NOIYUSHHLIX BEJTMUMH C
pacueTHLIMMU.

(3]

S

DNEKTPOXUMHUCCKHE
MpoLecCh.

Kopposusa meranmos. Habruopenne
MPOUECCOB KOPPO3IUN MECTANIIOB B
3ABUCHMOCTH OT Pa3IMHHbBIX YCIOBHIA
HaXOMACHUS. AKTUBALMS KOPPO3UM.
3a1MTHBIC METATHUCCKUE NTOKPBITHS.
Cocrapnenne KOPPOIHOHHBIX DJEMEHTOB H
')ﬂ(“l("['p())ll-lb!x ll!’)ﬂ!!(’,(",e"ﬂﬂ

3]

o

UTOro
Ileppast rpynmna
nepuoxa
aTTecTaumnm
(3x3amen)

10

23

Bropasi rpymma
nepuojxa
aTTecTaumMu (3a4er)

ounas Gopma (2 cemecrp), 320unasi
hopma (2 cemecrp)

OCHOBBI XMMUM
BSPKYUIMX BELIECTB.
CunukaTHbic
CTPOUTENLHBIE
marepuasb

CHIMKATHBIA MOYIIb IKMAKOFO
CTEKNAMETOIOM KMCHOTHO-OCHOBHOTO
TUTPOBAHMA ONPEACHAIOT CHITHKATHBIH
MOJLYJIb HHJAKOIO CTEKA.

[\

[Se]

o)




Xumust BOIbI OnpeneneHne JecTkocTH BoabIMeTonom
TPUIOHOMETPHUCCKONO THTPOBAHUS
onpeessteTes 00LHast IECTKOCTL BOJbI.
MeToIOM KMCTTOTHO-0CHOBHONO
TUTPOBaHUS ONpeachseTes kKapdoHaTHAS
HECTKOCTb BOJILL.

3]

3]

(98]

Jucnepcubie ARCOPOIMST VKCYCHOR KMCIIOTHI Ha
CUCTEMbI yrieliposoautes onpeienenue
ancopOumi YKCYCHON KMCIOTHE Ha
akTupuposanHom yrie. Onpenensiercs
JIHaMUHECKAs eMKOCTb.

8]

(o)

o

OcHoBbI XHMUK OnpejieneHue CoACPIaHms OKCHI0R
BSOKYLUMX BELLECTB. |KaIbUMs 1 markus 8 meneOnpeelisercs
CunukarHbie CYMMAapHOE CoiepKaHue Kapbonaron
CTPOUTEIIbHBIC KaJIbLMs M Marvus B Mene.

MarepHaltbl

(o)

(O8]

(W]

UTOrO

Bropas rpynma
nepuojia
arrecraumu (3ayer)

8

10

Hroro

28

20

28

35

3.4. KypcoBoii npoext (pabora) ¥ €ro XapakrepucTKka

He

NPEAYCMOTPEHO.

3.5. HmauBuayajbHOe 32{alNe ¥ 10 XapaKTCPRCTHKA

Tabauua 3.5 Tembl MHIMBUAYATLHBIX 3a/1aH 1A

Ne ni/nn

Tema uHauBUIYanbHONO 3a1aHMs

Konuuecrso wacor no gopmam
odyueHus

Kowr. pad

Cam. pab

OYHasg

2

(&3]

&= | OYH.-3a04YHaA

| 3a04YHas

| OYHagd

S| OYH.-3a0YHas

~| 3a04Had

Ilepsas rpynna pnepuosa arrecramuy (JK3anmen) - ounas
popma (1 ecemectp), 3a0unan Gopma (I cemecrp)

WuausuayansHoe 3aganue "XumMuueckas TepMOAyHaAMUKA.
Xumuueckas kuetTrka"bosiee NnoJHOE HOHMMAHUE 3aKOHOB

14

XUMUUYECKOH TEPMOAMHAMMKH 1 KUHETHKH, TTOJTYUYEHHE HABLIKOB
B PACUETE TCIIOBBIX YPPEKTOB, ONPEICHCHHY HANPABIERHOCTH
XMUMUUECKMX MPOLECCOB, aHAIIN3E PEAKIHMOHHON CrOcoDHOCTH
BELLECTB, OMPEAEACHHUM CKOPOCTH PEAKLMK, PACUETE KOHCTAHTLI
PaBHOBECHS, PABHOBECHbIX KOHUESHTPAIIMH PearcHTons U
NPOAYKTOB.

UTOro

[leppast rpynma nepuoja arrecranun (IKamen )

Bropasi rpynna nepuoga avrecranuu (3auer) - ounas Gopma
(Z cemectp), 3a0unasn popma (2 cemectp)

Xumus BSDKYLMX MaTepraiion. PeiicHue npakrnieckmx
pacyeTHLIX 3a4a4 [o Teme "BiKyniMe pelectea’

6

UTOTO
Bropas rpynmmna niepyojga arrecrauny (3a9er)

6

Hroro

13

26

13



4. BbISAIBJIEHUE PERYJILTATOB OCBOEHUM JMACL UM HbBI

4.1. Iacnopt ¢ponga ouenounnix cpejacts (POC) no ancunminue
Tabnuua 4.1 - [Nacnopr Pponna ouetiounnix cpencts (POC) no pucuuniuHe

Koapt
Ne Haumenosanue - »
o . F'exnosnorus Bua arrecraiim Bunbt anstuit | GopMupyembix
n/m | OUEHOYHOrO CPEICTRA <
KOMIETSHLUI
1 2 3 4 5 6
1 IDKk3aMeHaloHHbIC Tpamuuonnas IpomeskyTounas Jauer, Dwzamen  |OIIK-1.1.,
ounernl ofpazoparesbhas aTTeCcTaALUs OITK-1.3.
TEXHOJOTHSI
2 |Kourposibuas pabora | Tpanmumontas Texyiwumii konrpons  [Kourponbuas, OIlK-1.1.,
odpazoBaresbuas CPC OlIK-1.3.,
TEXHOJIOTHS OIK-1.2.
3 |KoanokBuym Tpasunmonnas Texywmhi KOHTPOJIL Ipaktnueckne  |OIK-1.1.,
obpazopareibHas OIIK-1.3.
TCXHOJIOTHS
4 |Jloknan, coobuenue | TpaimiMonHas Texyumit koutposib  {Jlekuum OlK-1.1.,
obpazoparennbias OIK-1.3.
TEXHOJIOT A
5 |Tloprdonuo Undopmauponto-ko | Texywmii kourpons  |Jlaboparopusie  [O@K-1.1.,
MMYHUKAUMOHHAs OIlK-1.3.
obpazosarenbHas
TEXHONOrus
6 |Tpeunaxep Wudopmanmonun-xo | Texymumil kowrpons  {CPC OIK-1.1.,
MMYHUKALAOH A OllK-1.2.,
obpazoparesibas OIK-1.3.
TEXHONOIUS
7 |Tecr Wndopmanmorivo-ko | Texyuwmii konrpon, — |CPC OlK-1.1.,
MMYHUK3IHOHHAS OIK-1.2.,
o0pasosarenbHas OIK-1.3.
TEXHOJIOT s
8 |PazHoypoBHeBbie Tpapuumonnas Texyuuii konrpons  |CPC OlK-1.1.,
3a7a4M U 3aj1aHus obpazoBarenbHas Ol1K-1.2.,
TEXHOJIOT U OIlK-1.3.

4.2 Bonpecoi K 3K3aMeny {3auery)

1. ®opmysibHble eauHuLb: BewiecTsa. Konndeotso peusectsa. Monspras macca seiectsa. MosipHbiit 00bem
razo00pa3zHOro BelecTsa.

2. DKBUBANEHT BEUICCTBA. JKBUBANECHTHOC HHUCIO. DKBUBAJICHT BEIUECTBA. DKBUBAICHTHOE uKcno. Konuuectro
BELECTBA HKBUBATICHTOB. MoJisipHas mMacca dKBUBALiCHTOR.. MonsipHbid 00beM DKBUBAJICHTOB ra3000pa3HOro
BeLIeCTBA.

3. ITpeaMer XMMHUECKOHN TepMOIMHAMUKY
4. Tepmoannamuueckas cucrema. Oxpyskaromas cpeza. Bujibl CHCTEM (M30JIMPOBAIHLIC, 3aKPbITHIC, OTKPBITHIC).
5. CocrosiHue cucTembl. TepMOAMHAMKHYCCKUE NapaMeTPbl
6. Tepmonmuamuueckue rpouecehl {p=const, V= const, 1= const, p,T= const, V,T= const).
7. GYHKIMKY COCTOSHUS CUCTEMBE, (PYHKIMK NpoLiecea
8. Buyrpenuss sHeprus
9. Terutora u pabora.
10. I'lepBbli 3aKOH TEPMOAHHAMHKH.
11. TlepBblid 3aKOH TEPMOAMHAMMIH JUISE PASIMUHBIX NPOHECCOR. DHTANLIINS CHCTEMBbI.
12. Tennoso# apdexT peaxnum. 3axon I'ecca.
13. CranpaprHas sHtasibnus 00pasoBatus XUMHUCCKOTO COCMHCHNS.
14



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

21

~
D

33

41

BTropoii 3ak0H TepMOAMBaMuKy

OHTponus.

M3MeHeHus SHTPONUK B W30JIMPOBAHHON 1 3aKphITON CHCTEMaX
VpaeHenue bosbimana.

Tpetuii 3akoH TepMoguHamuki. CrasgaprHas 3HTPONNA.
H3meHenue aHTponum B XMMHUIECKONH peakimn.

Oneprus I'nb0ca. Duranuiivilibiéi u 3HTPONUAHLIN (PakTopbl.

. .OHeprus 'nOG0ca Kak KpuTepuil HANPaBICHHOCTH XUMHUCCKHX TTPOLECCOB.
22.
23;
24.
25.
26.
27,
28.
29.
30.

.Bnustnue remneparypbl Ha HanpaBieHue camonpon3BOJILHONO fpoLecca
Pacuet antponuu dazoporo nepexoja

[IpocTbie M crioiHbie peakijin. Mexanusm XMMHYCCKOH peakumi.
CKOpoCcTh XMMHUECKOH peakiiuu

M3meHenne KOHLEHTPALME PearcHTOB 1 NPOAYKTOR B XOAC PEAKLNK.
DaKTopbl, BIUSIOUIME HA CKOPOCTL PCAKUMH.

3aBUCHMMOCTDL CKOPOCTH peakluy OT NPHUPO/ibl PEarupyIioiX BeLieCTs.
[opstaok u MmonekynspHocTs peakuu. Hputinibl HECOBNaCHUS .
["oMOreHHbIE ¥ reTeporeHtLIC PeaKIU.

. 3aKOH JICHCTBYIOLIMX MACC JUisi @) TOMOFCHHBIX PeaKLKit; 0) reTeporeHHbx peakiumii.
32. 3aBMCUMOCTb CKOPOCTH peakiink o1 Temneparypsi. [pasuwio Bawt-1"odda. Ypasnenne Appennyca.
. DHeprus akrusauuy. M3MeHCHHE DHEPIHK 10 KOOPAMHATE PCAKLIMU.

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

40.

3aBUCHMOCTb CKOPOCTH peakiink o1 Temieparypsl. Jpasuno Banr-lodda. Ypasuenue Apperuyca.

CnocoObl BLIPAKCHMSI KOHLICHTPALIMK PACTBOPOB
[lepepacuer KoHICHTPAMH.

[Hkana pH. Monnoe nipouseenenne Boibl.

Pacuer peakunu cpeibi pactTBopoB KMCIOT K OCHOBAHKH.
Juccoumatiis a5eKTponnTos.

Crenetb auccoumnanyu. Koncranra auccounanivin.

. 3akoH pazbasienus Ocreanna.
42.
43.
44,
45.
46.
47.
48.
49.
50.

Konnuratusiisie cBOMCTBA PACTBOPOR HEAICKTPOIUTOB.

[Noumxenne nasnenus napa pacTBopuTess Haj pacTeopom. 3axou Payns.
[MoBbilieHHE TEMMIEPaTYPbl KHIECHUs PacTBOpa.

IoHmwkenune Temneparypbl 3amepsanus pactBopa.

Ocmoc. Ocuotnueckoe nasiienne. 3akon Banr-I'odda.

Konnurarusubie ceoiicTsa pactBopos 2JiektTponuToB. M3oronnucckuii koadduument.
DNEKTPOXMMHUUECKHE CUCTEMbI M IPOLECCHI.

HMounomeraninueckuil anexrpon. JA2C.

3HaK ¥ BEJIMUMHA NOTEHLKANA NEKTPOJA.

51.
32
53.
54.
23
56.
57.
58.
9.
60.

61

Bonoponneiit snexrpost. Y pasHenus pasHopecus. Pacuer norenumana.
CraHpapTHbE NOTEHLMAN METAIIMHECKONO MICKTPO/1A

Pap nanpsoxkennii merannos

Ypapueuue Hephcra.

Kucnopoarbtit asiekrpos, Y paphewus pasHosecud. Pacuer noteHumaia.
lanbeannueckuit anemerir. Cxema 1. Duekrpoatibic peakunm.

CBA3b DACKTPHUECCKON U XHMMUUCCKO paboTol.

Dnexrpojpikyiuas cuia. Pacuer B3JIC.

Dnement Hanusns-Slixobu.

Xumuueckas Kopposust.

. DNeKTPOXUMHUYECKAs KOPPO3Kisl.
62.
63.
64.
65.
66.

Karoaubie u anoamsie npoueces: kopposuu. Cxema K13,

3auuTa METAJUIOB OT KOPPO3UH (JISTHPOBAHME METAIUIOB).

3aiuTa METAJUIOB OT KOPPO3UU (DNEKTPOXUMUUCCKAS 3aILWTa - KATOAHA, IPOTEKTOpHAS ).
3awmMra METaAJUIOB OT KOPPO3UU (M3MCHEHHE CBOKCTB KOPPOZHOHHOM Cpeitbi).

3aluTa MEeTajIoB 0T KOPPO3MU (PaLMOHAIBLHOE KOHCTPYUPOBAHKHE M3JEINIA).
; P



67. AKTHBATOPbI KOPPO3KH.

68. OcBoeHue npyema B3BELUMBANMS, METO/IA KMCIIOTHO-0CHOBHOTO THTPOBaHusA. PacteThbl ¢ MCNONb30BaHKEM
3aKOHa DKBHUBAJICHTOB.

69. DkcnepumMeHTaIbHOE ONPEAGICHHE MOJIAPHON MACChi HKBUBAICHTOB AMOMUHHS METO-0M BbITCCHEHMUS
BOJOPOAA W3 KMCJI0THI. fipMMeneHe 3aKoHa DKBUBAICHTOR B pacuerax.

70. DKCNEpUMEHTAILHOC ONPEACICHUE DHTAILIMK PACTBOPCHMS COJM METOAOM KaJlOPUMETPHUH. 3aKkpenieHne
MOHSITUSL SHTAILNMMU.

71. DKCIEPUMEHTANILHOE ONPEACHICHHE 3aBUCUMOCTH OTHOCHTENLHON CKOPOCTH XUMUUYECKON peaKkLiuu oT
KOHLEHTPALMK PEAreHTOB.

72. DKCNEPUMEHTAJILHOE ONPEACHEHHUE 3aBUCHMOCTH CKOPOCTH PEAKIMK OT TeMIepaTypbt. [IpuMenenne npasuna
Banr-T'odda ans pacuera ckopocTi peakimn B 3aBUCUMOCTH OT TEMIICPATY Phbi.

73. DKCNEPUMEHTANLHOE CMELICHHE XMMUYECKOTO PABHOBECHS MPH W3MEHEHMM PABHOBEC-HbLIX KOHLEHTPALMH
pearenroB v npoaykros. [pumenenue nprununna Jie-larense ana onpenencHus HanpasiecHus CMELLEHUS
XMMHUUECKOT 0 paBHOBECHS.

74. Knacebl HeOpraHuueckux coeiutenuit, Homenkiarypa. Crenenb OKMCICHHUS.
OKMCIU-TENBbHO-BOCCTAHOBHTEbHbIC peakiii. Moasipnas macca. Kojmuectso BelecTsa.

75. @opMyabHas €AMHMLA. DKBHBANCHT ICMEHTE B COCAMHEHNUI, DKBUBAICHTHI COSIMHEHMI Pas/IMUHbIX KIACCOB.
Hucno sxBuBaneHTHOCTH. ONpeieneHne YUMCHa IKBUBAICHTHOCTH COCMHEHMS, YUaCTBYIOWIErO B OOMEHHOMN 1
OKMCJIUTENIbHO-BOCCTAHOBUTE/ILHON peakunu. KomuecTso BEECTBa IKBUBAICHTOB. AJUIMTHBHOCTL MOJSPHOMN
MacChl IKBUBAJIGHTOB. PacueTsbl 1o 3aK0HY SKBUBANIEHTOB.

76. Onpeaenexue TenI0BbIX 2PHekTOB peakinu. Pacuetsl sHTaibNMI 00pa3zoBatus BEIECTB NPU W3BECTHOM
TeM10BoM dpexTe peakipu. Pacuer u3MeHeH s IHTPONUY B XO€ PEAKIMM K NPK (a30BLIX NPEBPALUSHUSIX.
Onpenenenure HaNPaBICHHOCTH XUMMUECKUX TIPOIECCOB # BEPOSTHOCTH NPOTEKaHHS XHMHUUECKOH peakimi B
3aBMCUMOCTH OT TeMIEPaTyPbi.

77. Tlpumenenue 3akona JeiCTBYIOWMX Mace Ul PacieTa CKOPOCTCH XMMHYECKUX PeaKLMil, TeKyLIMX
KOHUEHTPALMK pearedTor n npoaykTos. Pacuerst no npasuny Baur-F'odda. 3akon aeicreyrommx mace as
FOMOICHHBIX W ICTEPOTCHHBIX Peakuuii Uis cocTosnus pastosecus. [Ipumenenne npunuuna Jle-1llatense nns
ONPEAC/ICHHUsI CMELICHHS PABHOBECUS NIPK M3MCHEHUM YCIOBUI npotiecca. Pacuer pasHo.

78. PacueTnl pazanunbix cnocofos BhipakeHns KOHLEHTpaunn pacteopoi. CocrapneHue ypapHeHuil peakuuii
AMCCOLMALIMK COC/IMHEHUN PABIMUHBIX KIACCOB 1 YpaBHEHUI peakuni ruiponusa cosielt. Jlnccoumanmns cunbHbIX
v cnabeix dneKTposiuTOB. Pacuersl sesmuniin pH B pactsopax KMCIOT M OCHOBaHHUA.

79. DAeKTPOAHbIH NOTEHUMAN HOHHO-METAIMYCCKUX 1 Fa30BbIX 2NeKTpoaos. Ypasnenne Hepucra. Pacuer DJIC
rajibBaHUYECKHX JIeMEHTOB. COCTaBIEHHE Ta/lLBAHMYCCKUX H1C-MEHTOB M JICKTPO/IHBIX MPOLIECCOB.

80. Onpenenenne BO3IMONKHOCTH NPOTEKAHMS KOPPO3IUM METAILIA B 38AaHHBIX YCAOBHAX. CNOCcOOb! 3aLUUTbI
METAJINIOB OT KOPPO3HH.

81. bosiee MONHOE MOHMMAHKME 3aKOHOB XUMHUECKON TCPMOAMHAMUKH M KHHETHKH, NOJIY4EHHE HABBIKOB B pacyuere
TEMI0BbIX d(P(PEKTOB, ONPEAENCHHH HANPABNCHHOCTH XMMHUECKUX NPOLECCOB, aHalIN3e PEaKLMOHHOM
CNOCOBHOCTH BELIECTB, ONPEACACHUH CKOPOCTH PCAKLIMH, PACUETE KOHCTAHTDL! PABHOBECHS, PABHOBECHDBIX
KOHLIGHTPALIMI peareHTOB U NpoiLyKTOB.

82. [puroToBneHue pacTBOpa 3aaHHON KOHUCHTPALMH W3 KOHLICHTPUPOBAHHOIO pacTBopa. OnpeeicHue

ROHICHTPAAH KPCITIKOTO pacTBopa C MOMOILGIO apeoMe1pa. a30aBlIcHAE pacTBOpOB.

83. DkenepuMeHTANLHOE OMPEIeACHIE MOJISPHON MACChl DKBUBAICHTOB AIOMUHMS METO-10M BbITECHEHHUS
BOIOPOAA M3 KMCIOThI. [TpUMEHEHHE 3aK0HA DKBUBAJICHTOB B pacuerax

84. Onpeaenenve pH pacTBOPOB KMCIOT K OCHOBAHKI C HOMOLIBIO PA3IMYHBLIX HHAMKATOPOB. CpaBHe-HMe
TNOJIYUEHHbIX BEJIMUMH C PACUCTHBIMHE.

85. Habnioaenue npoueccos Koppo3uu METAILIOB B 3aBUCMMOCTH OT Pa3iMUHBIX YCAOBMI HAXOIICHHUS.
AKTHMBALMs KOPPO3UU. 3aIUMTHBIC METAIHUECKUE NOKPbITHA. COCTABIEHHE KOPPOZHOHHBIX YIEMEHTOB M
AEKTPOAHBIX TIPOLIECCOB.

86. Uuncio oKBUBaAJIEHTHOCTH.

87. Ipumenerve OCHOBHbIX 3aKOHOB XMMUM B KOJIMUCCTBEHHBIX PACHCTAX 110 YPABHEHUAM PEAKLIMI.

88. IlpumeHeHue 3aK0oHa IKBUBANCHTOB B TEPMOXHMHLHCCKMX PaccyeTax.

89. Paccuernl cxopocrteit peakumu v onpeaeieHue
paBHOBECHUSL.

YAKTOPOR BIHAOIMX HA CKOPOCTHL M CMCILECHHUE XHMUYECKOIrO

90. PaccueTbl KOHLEHTpaLi pactBopos.
91. DnekTpoXHUMHUECKHE pacueThbi 110 YPaBHEHKHAM peaKimii.
92. DNEKTPOXUMHUUECKHME PACUHCThI O YPABHEHUAM PEaKiinii.



93. IpumeHeHHe OCHOBHbBIX 3AKOHOB XMMHH B KOJMUCCTBEHHbLIX pacteTax 1o ypaBHeHUsM peakimi.

94. IlpuMeHeHue 3aKOHOB TEPMOMHAMMKH B TEPMOXUMUUCCKUNX PaCcCHETAX.

95. Paccuerst ckopocTel peakimy W ONpeacheHie PakTopos BAUSIOUIMX HA CKOPOCTL W CMELLIEHHE XUMUUYECKOTO
paBHOBECHSI.

Bropas rpynna nepuoja arrecrauuu (3a4er) - ounan gopma (2 cemecrtp), 3ao0unasn popma (2 cemectp)
1. BUAb! 2KECTKOCTH BOfbI. EJMHNLBI M3MEPCHUS HECTKOCTH.

2. Knaccudmkanust npupoiHbiX BOJ HO BEJMHHHE HKCCTKOCTH W TIO MM HCPAI3aLMK.

3. Onpenenenune kKapOOHATHOM HKECTKOCTH BO/IbI.

4. MeToap! yerpaHeHus KapOOHATHON JECTKOCTH: @) TEPMUUECKUI METO YMITUeHUs BO/IbL; 0)
COJIOBO-M3BECTKOBbBII METO; B) M3BECTKOBBIH MeTO/L; I') hochaTHbI METOA.

5. PacueTsl KecTKOCTH BOJbI U MACChl PEAreHTOB, HEOOXOAMMBIX LISl YMSITHEHUS BOJbL.

6. MeTton noHHoro odmena. Knacendurkanums nouuTos.

7. AncnepcHbie cucTembl. Knaccudurauus JAUCiepeHbIN CHETEM MO pasMepy 4acTil JHCHepCHO

(dazwl. [ucnepenas dasa. Jlucniepcuonnas cpeja.

8. Knaccudukaums aucnepcHbix CUCTEM 1O arperarHomy COCTOSHUIO JAMCHICPCHOM (asbl W JUCIIEPCHOHHOM
cpe/ibl.

9. Knaccudurauust KOIOWIHBIX CHCTEM N0 CTENCHHM BRaUMOACHCTBISI acnepeHoi Gasbl ¢ JIMCHEepCHOHHON
cpeao (Mo mibHBIE H THOPOOHBIE KOJNIOUAHBIC PACTBOPDI).

10. Knaccuduxanuns KOUIOUIHBIX CHCTEM 10 CTCNCHH B3aUMOACHCTBMS HacTri AUCTEPCHON (asbl MeKLy CODOM.
INenu u 30514,

11. MeTobl NONAYUEHHSs TMCTICPCHBIX CUCTEM.

12. OnTrueckue CBOMCTBA JINCTIEPCHBIX CHCTEM.

13. TloBepxHocTHas IHEPFUsL, HOBEPXHOCTHOE HATHIKCHHE.

14. Ancopbuns. [MAB. Tlpumencune ITAB B crpontenserre.

15. Konnouanbie pacteopibl. CTpoeHne KOMIOWIHLIX HACTHL, TUAPOPOOHBIX 30J1eH.
16. YCTOHUMBOCTD M KOAryJIsiLiUs KOMLIOWIAHBIX cucTem. Buabi yeroiuusocry. Hpasuio [yabue-Tapay.
17. @akTopbl, BIAHSIOLME HA YCTORUMBOCTL M KOAIYJISILIHIO KOJTOMAHBIX PACTBOPOB.
18. O01me PU3MKO-XuMUUECKHEe CBOHCTRA BHKYLIMX BEILECTR W UX KJacCu(puKaums.
19. Bozayuwinsie psokynme seutecra. Bozayumas wisects.

20. ['uricoBble BSHKYLIME BELICCTRA.

21. MarHesnannsHbii LeMeHT.

22. CunukarHoe CTeKio.

23. Kuakoe crexio.

24. Cvrannbi.

25. @apgop, dasHe, OOKUIOBLIC KEPAMUUCCKUE MaTepralbl,

26. Moprnanpuement. Coipbe, HOIYUYCHHE, TBEPACHHE, HPUMEHEHHE.

27. TnunozemucTbiii ueMeHT. Chipbe, NMOAYHEeHUE, TBCP/ICHUE, NPUMCHEHHE.

28. T'vapasnuyeckas uisects. Hvionarorue nodaniu

29. Koppozus 6erona. Metoubt 3aiumhl 07 KOppo3HH.

30. Knaccugmxaums, Crpykrypa u CBOMCTRA NOIIMMEPOB.

31. @usuueckue CBOHCTBA MOJMMEPOB.

32. JdecTpyKimsi NOAUMEPOB, €€ OCHOBHBLIC BHJIbI.

33. Ilnactmaccei.

34. Buapl nonumMepoB, NPUMEHSICMBIX B CTPOUTEILCTRE.

35. Tonumeptbie 1006aBKkH B OCTOHDI.

36. OnpeneneHue CHIIKKATHOTO MOLYJISL IKHIKOTO CTEKITA.

37. Onpenenenue o0IEH KECTKOCTH BOJDL.

38. Onpepesnienne kapObOHATHONH MECTKOCTH BOIbI.

39. Onpepenerue ancopOLnn YKCYCHOM KMCAOTh! HA aKTUBHPOBAHHOM YIJIE.

40. Onpeaenexye CyMMapHOTO CoJepkanus KapOOHATOBR KaibIUS W MArHUs B MCJiE,
41. Pacuerbl sKECTKOCTH BOJIbI, MACChi PACTBOPEHHBIX COJIEH B BOJE.

42. Pacuerbl Mace pearcHToB, HCOOXOAMMBIX JUIH YMSITUCHUS BObi.

43. Crpoenume Hactui gucnepcehoil pazbl ruapooduii soncit. Cocrasiaenue Gopmys MuLeit ruapodobHbIX
30J1EH.



44 YcToHUMBOCTL M KOATYJISILMS KOJUTOMAHBIX CHCTEM.

45. Onpenenerue noporor Koarysisimu ruapoposnnix 30ci.

46. Pewuenue 3a/1a4:paccueThl 110 YPABHSHUSM HONYUECHUS W TBEPAECHUS BOHKYLLUMX MATEPHAJIOR.

47. Bo3nyulHbie BIKCYIIHE MATCPHASbI.

48. Coipbe, 1101yUEHHE W TBEPICHHE BO3AYILHON W3BECTH, MHIICOBBIX W MATHE3HANILHBIX BSIIKY LIMX.

49. NnapaBauueckue BOHKYHIME MATEPHAIbI.

50. Coipbe, MoJIyHeHUE 1 TBEPACHHUE TIIMHOZEMUCTOrO M FIOPTIaHAUEMEHTOR, FMAPABANYECKON H3BECTH.
51. Coipbe, Nosy4yeHHe ¥ TBEPACHUC TTIMHO3EMUCTOO U IOPTAGHALIEMEHTOR, THAPABIMYECKON W3BECTH.
52. Pewnenne 3aj1au:paccyueTsl 110 YPaBHEHUSIM TIOTYHCHHUS W TBEPJCHHS BAKYLLMX MaTCPUAIOB.

53. Cpipbe, NOJTyUeHHUE U TBEPACHUE IMHO3EMUCTOrO U HOPTIAHAUEMEHTOR, I'HPABINUECKON H3BECTH.
54. OnpeaencHue KauecTBa BOAbI 110 OCHOBHLIM 1TOKA3ATEHSM.

55. Knaccuuxaums ucnepeHbix CHETEM (CTPOHTENbHBIC MaTepHalbl).

56. Bb160p CTPOMTENILHBIX MATEPHANIOB B COOTBETCTBUN C XHMHUUYECKUM COCTABOM (CBOMCTRAMM).

57. BblOOp CTPOUTENBLHBIX MATEPUAIIOB B COOTBETCTBHM ¢ XHMHUUECKUM COCTABOM (CROMCTBAMM).

58. CunukatHble MaTepuaibl. BoiGop CTpouTEbHBIX MATEPHATIOB B COOTBETCTBUM C XUMHUYCCKHM COCTABOM
(cBolicTBamMm).

59. Onpeaenerne OCHOBHBIX MOKA3ATEIECH KAaUeCTBa BOALI.

60. Bbibop cTpouTenbHBIX MATEPHANIOB B COOTBETCTBHM C XHMHUECKUM cocTaBoM (ceoictamu). JiucrnepcHocTs
MaTepuasios.

61. OcHoBHbie TPeOOBAHUS K KAUECTBY BO/IbI NPUMEHACMOM JUISl 3aTBOPEHUS MUHEPATLHLIX BSKYLIMX.

62. BoibOp CTPOMTEILHBLIX MATEPHANIOB B COOTBETCTBHH C XMMHUCCKUM COCTABOM (CBOMCTBAMU). Aare3us.

63. Bbibop cTPOUTENILHBIX MATEPHANIOR B COOTBETCTBIM C XUMUYCCKUM cocTasom (ceoiictsamu). Mopoiku.

64. BbIOOp CTPOMTE/ILHBIX MATEPHAIOB B COOTBETCTBIN C XUMUHCCKUM COCTaBOM (croiicTBamu). LiemerTbL.

65. BbibOp CTPOMTENLHBIX MATEPHAIIOR B COOTBETCTBUM ¢ XHMHUCCKUM COCTaBoM (caoifctamu). Bosaylutbie,
FMAPABIHMYECKME MUHEPATLHBIC BSHKYLLIME.

4.3 Texno/lorus BhIstBJACHHS YPOBHI OCBOCHHMM AKCILE I HbI

TexHonorus BpIsBICHHUS YPOBHA OCBOCHMS ANCHUIIMEDBI TPUBOANTCS B (1)0!1,[[@ OUCHOUYHBLIX CPEACTB (CI-)OC)




5. YUEBHO-METOZMYECKOE ¥ MHOPOPMALMOHHOE OBECIEYEHUE OCBOEHWS
JUCHMDNVIVMHBL (MO Y Jisl)

5.1. OcHOBHAs H JONOIHHTCALHAR JHTEPATY DA
OcHoBHast auTeparypa

l. Kopoeun, H. B.  OOwas xumus : yueOnuik s By30B 110 TeXH. Hanpassenunam v cnei. / H. B. Koposun. - 10-¢
3., pon. - Mockea : Brictias wixona, 2008. - 558 ¢. : un. - (Iobeaurens koukypea yuebHukos). - bubauorp.: c.
546. - ISBN 978-5-06-004403-4 : 616.00.

2. Cemenon, L.H.  Xumus [Dnexrpounsiii pecype| : yueOuuk / M. H. Cemenos, W. J1. [leppunopa. - Xumus ;
2019-06-21. - Canxr-Tlerepoypr : XMMMW3JIAT, 2016. - 656 ¢. - ISBN 978-5-9388-275-5.
(http://www.iprbookshop.ru/49800.htmi)

ﬂOﬂOJl HHTC/IbHast JIKTEePpaTypa

I. Mpece, LA, Ocnoebl 00uwielt xumun [Dnekrponnsiii pecype] : yuebroe nocodue / M. A. Tpecc. - OcHOBB
obweit xumuu 3 2017-07-01. - Canxr-TlerepSypr : XUMU3JIAT, 2014. - 352 ¢. - ISBN 978-5-93808-234-2.
(http://www.iprbookshop.ru/22542 html)

2. Bonbxun, B. B, O6uas xumus. Msbpaunsie riagst @ yue6. nocobue 11 BY30B 10 HANPaBASHUSM MOANOT. U
cne. B 00J1. TeXHUKHM 1 Texnonorun / B. B. Boabxun. - 2-¢ n3., nepepab. u non. - Caunxr-Ierepbypr : Mocksa ;
Kpacnopnap : Jlanb, 2008. - 379 c. : v, - (YueOuukn jyist By30B. Cneumanshas jinreparypa). - ISBN
978-5-8114-0831-3 : 613.00.

3. XvMusd : METOA. YKazaHus 110 BbINOIHCHUIO KOHTPOIbHOM paboTnl No 1 auis nanpasacuns 271101.65
"CTpOUTEILCTBO YHUKANBHLIX 3aHKH 1 coopyrenniit” 3aounoi Gopmbi 06yuenus / Hosocu®. roc.
aApXMUTEKTYP.-CTpouT. yH-T, Kad. xumun ; coct.: A. M. Hannienxo, M. JI. Kocunosa.C. B. Cobicoes. -
Hosocubupcek : HUACY (Cuberpun), 2013, - 28 ¢. - vabn. - 6.11.

4. Axumos, JLU.  Xumus | 2neicrpontisiii pecype] : yuebroe nocobue / Ji. Y. Akumos, A. W. Tasnos. -
Cankr-TlerepOypr : Canir-TlerepOyprekuil rocy iapeTBeitblil apXUTEKTYPHO-CTPOUTENLHBIN yHusepeutet, IbC
ACB, 2011.-142 c. - ISBN 978-5-9227-0291-1. (http://www.iprbookshop.ru/19054.html)

MBTOHH‘ICCKI/IC YRA3AHUR

1. OCHOBHBIE NOHKTHA W 32KOHLI XMMUH T KOHTPOJILHBIC 3aaHnst Jyist | Kypea 1o HanpaeieHmio noaroToBKH
08.03.01 "Crpourenbcto” Beex popm 00yuenus / M-go oGpaszosanus u nayku P®, Hoocub. roc.
apXUTEKTYP.-CTPOUT. yH-T (Cubctpun), Kad. xumuu ; coct. M. JI. Kocunosa. - HosocuGupek : HFTACY
(Cuberpun), 2015. - 28 ¢. : tabun. - 6.1

2. OKMCIIUTENLHO-BOCCTAHOBUTE b HBIC pPeakumu © MCTO/L. YKaszavus s | Kypca BCex Ciick. 1 q)()pM O6y‘1€l~llflﬂ /

HOBOTHG . TOT apXHTERTYP.-CTPORT. YI-T {CHOCTPAN ), Ratp. XUMAW ; COCT- 1. F1. tcpemncnna. - [TOBOCHOMPCK |
HI'ACY (Cuberpun), 2011. - 12 ¢. - 6.u.

3. lepwnesa, T. A. (npo@. : HITACY (Cubcrpunn), kad. Xumus).  Xumus : yueb. nocobue s NOAroT. K
Tectuposanmio / T. A. Lepunesa : Hosocun®. roc. apxurexryp.-crpont. yu-1 (Cuberpun). - Hoocubupek :
HIACY (Cuberpun), 201 1. - 148 ¢. : rabn. - bubnuvorp.: ¢. 148. - ISBN 978-5-7795-0544-4 : 136.00.

4. Vonnble pasHoecus [ Diiekrponnblii pecype] : Meroaunueckue ykazanus 1o BbINOAHSHUIO 1a60opaTopHOi
paboTel no Hanpasnenusiv noarorosku 08.03.01 "Crpourennetso” (npodunm "BonocHabkenme m
BoaOOTBeACH E", "TIPOH3BOACTBO W NPUMEHEHHE CTPOUTEIILHBIX MATEPUANIOR, W3ACHIMIM KOHCTPYKUME") 1
20.03.02 "TlpuponoobyctpoitcTso u Bosonobzosanne” seex Gopm obyuenus / M-so obpazosanus n Hayku PD,
Hosocub. roc. apxutextyp.-crpout. yu-1 (Cubcrpun), Kad. xumuu ; cocr. H. A. Crapuesa. - Hosocubupek :
HIACY (Cuberpun), 2016. - Dnexr

5. COopnuk 3aa4 M YNpaKHCHKHE 110 XuMun [ DnekTponnbii pecype] : no Hanpasiennio noarororky 08.03.01
"Crpountenncteo” eex popm obyuenus / M-go obpasopanus u naykn PO, HoBocuG. roc. apXuTeKTyp.-CTPOUT.
yu-1 (Cuberpun), Kad. xumuu ; coer. I'. TL Anekceesa. - HopocuGupek : H'ACY (Cuberpun), 2015. - DnekTpoH.
TekcT. - 0.u.

6. Peakuuu B pactBopax snektposmtos [Dniekrpotinbii pecype] @ MeTos. ykasanus st | Kypea seex cniet,. u opm
obyuenus / Hosocub. roc. apxurexryp.-crpout. yi-t (Cubcerpun), Kad. xumuu ; cocr. T. H. Uepemucuua. -
Hosocubupck : HFACY (Cuberpun), 2013. - Dnexrpou. Teker. - 6.1,



7. Coctas v cBOHCTBA PACTBOPOB [ DICKTPOHHBIN Pecype] © METOAMUECKHE yKa3akms 110 peweHuIo 3aaay ans |
Kypca Beex Hanpasiachui v popm oOyuenms / Hosocud. roc. apxurektyp.-crpout. yu-1, Kad. xumuu ; cocr.: T.
M. Kpyrekas, O. A. Honyuinna. - Hosocubupek : HIEACY(Cuberpun), 2014, - Dnektpon. Teker. - 6.11.

8. Xumua : MeTO. yKa3aHus [0 BbINOAHEHHIO KOHTPOJILHON paGoTet Ne 2 nis nanpasnenus 271101.65
"CTpOUTENLCTBO YHUKANBHLIX 2atuil 1 coopyrenuit” 3aouno Gopmbl 06yuenus / Hosocub. roc.
apxMTeKTyp.-cTpouT. YH-T, Kad. xumuu ; cocr.: M. JI. Kocunosa, A. M. Jlanunenro.C. B. Coicoes. -
Hosocubupcek : HFTACY (Cuberpun), 2013, - 29 ¢. @ tabn. - 6.u.

9. Cocras u cBOCTBA PACTBOPOR : METOJAMHECKUC YKA3AHNS HO PELICHHIO 3aa4 Juis | Kypca BCexX HanpapieHni 1
dopm 0Byuenus / Hosocu®. roc. apxurexryp.-crpour. yu-r, Kad. xumumu ; cocr.: T. M. Kpyrekas, O. A.
[Tonynuna. - Hosocubupek : HI'ACY (Cubcerpun), 2014, - 28 ¢. - 6.1

10. Xumuueckas TepmMoavbamMuka @ MHAMBHL. 3ajanus no jucuuiuinne "O6ur. xumua" as 1 kypea Beex cnew.
aHeB. popmbl 00yueHus / Hosoceub. roc. apxurexryp.-crpont. yn-r (Cuberpun), Kad. xumun ; cocr.: T. M.
Kpyrckas, C. B. Ceicoes, B. A. Llecrakos. - HosocuGupek :HIACY (Cuberpun), 2007. - 44 ¢. - 6.1

11. MHauBrayaibHOE 3a1laHue 10 XMMHK W METOIMUECKHE YKA3aHUSI 110 €10 BLIIOJIHEHMIO & /IS HANPaBIeHUs
08.03.01 "Crpourenscrao” ouno-za0unoi Gopmsr obyuenus / M-go oGpazosanus u nayku Pd ; Hoocu6. roc.
apxuTekTyp.-ctpout. yu-1 (Cubdbcrpun), Kad. xumun ; cocr. T. M. Kpyrckas. - Hosocubupek : HTACY
(Cubcrpun), 2015, - 40 ¢. - tabn. - 6.11.

12. COOpHHK 3a1a4 W yNpakHeHUi 1o XuMin : 110 #anpassiennto nogrotoskn 08.03.01 "CrponrenseTeo™ Boex
popm 0byuenus / M-go obpazosanins u nayku PO, Hosocub. roc. apxurekryp.-crpout. yu-r (Cuberpun), Kag.
xumuu ; coct. I'. Tl Anekceesa. - Hopocudnpek : HUACY (Cuberpun), 2015. - 72 ¢. : tabu. - 6.1

13. MupmBuyansHoe 3aiaiue Ho XHMKHKM M METOJIMYECKHE YKaszaHHs [0 €ro BLINONHEHHIO | DNekTponHbli pecypc]
: ans Haripagnenus 08.03.01 "Crpourennetso™ outio-3a0unoi Gpopmbt 06yuenus / M-go oGpazosanus 1 nayku PD
; HosocwO. roc. apxurexryp.-crpont. yn-1 (Cuberpun), Kad. xumun ; cocr. T. M. Kpyrckas. - Hosocubupcer :
HI'ACY (Cubctpun), 2015. - Dnexrpou. Texct. - 0.1,

14. Xumuueckoe papHosecHe [INEKTpontibiii pecype] | METOAMUSCKHE yKa3aH s N0 BLINOIHEHHIO 1ab. paGoTl
ans 1 kypea Beex cneu. u popm o6yuenus / M-so obpasosanus v Hayku PO, HoBocu6. roc. apxuTeKTyp.-CTPOUT.
yH-T (Cubetpun), Kad. xumum ; cocr.: A M. Jjanunenko,H. B. biraruinna, M. JI. Kocunosa. - Hoocubuper
HIACY (Cuberpun), 2009. - 1 ssexrpou. o, auck (CD-R) @ tabu. - 6.1

[5. Xumuueckoe papHOBECHE : METOJL. YKA3aHUs 110 BLITOAHCHKIO a0, paboTsi is 1 kypea Beex cned. v Gopm
obyuenus / Hopocu6. roc. apxurekryp.-crpout. yu-1 (Cubcrpun), Kad. xumun ; coer.: A. M. Nanunenko, H. B.
bnaruumna, M. JI. Kocunoga. - Hosocubupek : HUACY (Cuberpun), 2009. - 12 ¢. @ ui. - 6.1,

HopmaTuBHasi AOKYMEHTA IR
1. MzBectus By3zos. Crponrenserso. 10-11. - 2016.
Tlepuopmueckue wianus

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

5.2. HMcnoabsyembie fa3bl AAHHBIX i HHGOPMARNOHNbIE CHPABOYHbIC CHCTEM b

Tabsuua 5.1 Ucnonesyemoe nporpammiioe obecneuenme

No Haumenopanue HoarsepxacHue N
KonnuecTso sinueHsui
n/m HHPOPMALIMOHEBIX PECYPCOB JMLEH3MK
1 2 3 4
I [Office Project 2007 Professional AKT BHHIOIHEHHBIX padoT oT 500
15.08.2020r NeA7
2 |Windows XP Professional Ceprudurar or 20.08.2007 502

Ned2605370, Cepruguxar ot
17.07.2008 Nod4290964,
Ceprudurar or 26.09.2008
Nod4607324

TEI()J'IM[J,EI 5.2 MCHOﬂb'ByCM bic Dazbl HAHHBIX U PII-B(I)ODM'&L[M()I‘Il~lO~CI"!p£’ll3()lll'lI;lC CHCTEMbI



Ne Haumenopamue Toarsepuaenme K OHHECTEO SIHLEH3Mil
n/n UH()OPMALIMOHHBIX Pecypcos JMLEH3HU
1 2 3 4
Hayunas snexrponnas dubaunorera CeoOopnto pacnipoctpassiemas b1, 1 000
AKT BLHTOJHCHHBIX paboT oT
15.08.2020r NeA7, Jloropop Ne
SI0-4731/2021 or 17.03.202
2 |[MOODLE - Iopran aucraniyonioro Croboano pacnpocrpansemas b, 1000
o0yueHus HITACY (Cuberpuit) AKT BBIIONIHEHHBIX paboT o
15.08.2020r NeA7
3 |O¢uumanpubiii cadit U'THTE Csobonto pacnpocrpansiemas bJ1, [ 000
AKT BLITIOJIIHEHHbBIX paboT OT
15.08.2020r NoA7
4 |ITpoeccrHonanbHbie CHPaBOUHbLIC KOHTPAKT Ne 32-21-44 or
cuctembl "Texakenepr" yueo. 03.08.2021 (py06.)
5 |DnexTpoHHbIi KaTanor GubauoTeKY Horosop or 20.10.2016 Nel16816 , 500

HIACY (Cuberpun)

AKT BbITIONHEHHBIX PaboT OT
15.08.2020r NeA7

Tabnuua 5.3 Ucnons3zyembie HHTEPHET-pECypebl

Ne Haumenosauue .
n/n MH(POPMALIMOHHBIX PECYpPCoB Coumi
1 2 3
Hupopmaumnonno-crnipasounniit nopran  thttp://www.library.ru/
Library.ru
2 |DBC IPRbooks http://www.iprbookshop.ru/
3 |«MzBectus By308. CTpOUTELCTBOY hitp://izvuzstr sibstrin.ru/
4 |Caiit 0 xumuu. CnpaBoyHUK XMMHKA. http://www.xumuk.ru/
PUBHKO-XMMHUYECKHUE BCJMUKH DI
S [DnekTpoHtbIi pecype yuebHol http://window.edu.ru/

mrepatypsl MunucTepeTsa
oOpasosanus PO

5.3. MCTOIIH‘leCKHe PEROMEHAANMI KO OPram B3Ny WY HCH Mt JHCH ML

Tabnuua 5.4 Wicnosnibzyembie 00pazoBaresibibie TEXHOIOMMH

Ne Haumenosanue .
o/n TexHONOMH Bun zaustuit KpaTkas xapakrepucTuka
1 2 3 4
I. |AyauropHsbie norounsie u  |MudopMaunontbie nexkuuy,  |Ha iekumsax: uenonpzosanue
[pYNIOBbIC 3aHATUSI B NPaKTHUECKHE 3aHsITH S MYJBTUMEAHIHHONO MPE3CHTALMOHHOTO
CMEeLMalIM3nPOBAHHBLIX 000pYAOBAHUS C ICMOHCTpALIHEH
Knaccax BuaeoGUIbMOB, QOTOrpad Ui, KOMNBIOTEPHLIX
npeseHTaumi, Ha npaktuueckux 3aHsTrsax:
OCBOEHME KOHKPETHBIX YMEHUH M HaBBLIKOB 110
MPEUIOIKEHHOMY NPENOLABATENIEM allrOpUTMY.
2. |Metoa npobiiemioro [Tpobuiemupie CaMOCTOSATEIILHOE U3y HEHUE CTYACHTAMU

U3JIOKCHUS Marepualila
SAHATHS

NEKIMM, TIPAKTUYCCKHC

Marepuana JICKLMy ¢ nocneayoiei
AMcKyceueit B ayauropun. Opranusauus
yueOHOM paboTel, HANpaBAcHHAas HA peleHre
KOMIIEKCHON yueOHO-No3HaBaTebHOM 3a1a4u
Ha MPaKTUHECKUX 3aHATHUSX.




Minrepaxkrusnas Gopma
TIPOBEACHUS 3aHsTH

Jlexuusi-nuckyccis,
siekums-Gecena

Jlekums «oOparHoi CBSI3MY, npeanonararowas
00CYKAESHWE CIIOPHBIX BONPOCOB,
ROZHUKAIOUIMX MPU U310KEHUU MaTepuaia B
ayJIHTOPUH.

Berpeuu ¢ npeacraguresnsiMu nporabHbIX
KOMIMAHWH, NMOCEIEHNE CIICUMATTM3UPOBAHHBIX
BBICTABOK.

Jncranumonnoe oGyuetive

Camocrosreniuas padora,
Kypcosas pabora

CamocrosrenbHo uzyueHne o0yuarommmcs
y4ebHOro marepuana B AMCTaHUMOHHOM
pexcnme Ha noprane http://do.sibstrin.ru/,
CaMOKOHTPOJIb OCBOCHUS MaTepuaa ¢
UCTIONILZ0BAHMEM TeCTOBOW Oazbl nmoprana
JUCTAHUMOHHOTO ODYUCHUS, KOHCYJILTALMH T10
BLUTONHEHUIO NHPAKTHYCCKMX 3a1aHWi 1
KYPCOBOMY NPOCKTUPOBAHMIO B on-line
pEKUME.

b
R



6. MATEPHUAJBHO-TEXHUYECKOE OBECIIEYEHUE
Tabnuua 6.1 — MaTepuansHo-TexHmnueckoe coecrneuenme AUCHHIUTHHDI

HaumeHoBanue crneumanbibix™®
MOMELIEHUH W NOMEIUCHWE Ut
CaMOCTOATENIbHOMN PabOTHI

OcHamenne creunaibHbIX NMOMEIICHHI W IIOMELIEHNH AT CaMOCTOSTENILHOM
paboTb

1

2

3panue nabopatopHoro Kopiyea
no yiu.Typreuera, 159, 364 ayn.
(Jlekriun)

Yuebuas ayAuTOpust Juis NPOBEACHUS 3aHATHI ACKIMOHHOIO THNA, 3aHITHH
CEMHHAPCKOTO THIIA, KYPCOBOIO MPOCKTUPOBAHMS (BbITIOJIHEHHS KYPCOBbIX
padoT), rpymoBbiX ¥ HHIIMBHAYAILHBIX KOHCYJILTAUMMA, TEKYLIErO KOHTPOJS
¥ NPOMEXKYTCUHOM aTTecTauuy.

Obuee xonmmuecTso mect: 200

3naHue nabopaTopHOro Kopryca
no yn.Typreuesa, 159, 365 ava.
(JIaBopatopubie, Konrposbias,
3auer, Di3amen, [pakruueckue,
CPC)

VYueOnas ay iMTopus JUls NPOBEACHMS 3aHSTUN CEMMHAPCKOTO TUNA,
PPYIIIOBLIX ¥ HHAMBUAYANLHLIX KOHCYJILTALMH, TEKYLICrO KOHTPOJIS U
NIPOMEKYTOUHOMN aTTecTaumuu

JlabopaTopubic KOMIUICKChI: YAK 110 Kypey xumun | wr.;080pyaosanue as
yuebuoro npouecca: jlocka ayauropras 1 wv.;MeGenb: wkad 4 wr., cronbl
15 wir Jlaboparopuoe oGopyaosanue: paztoe 1w,

O61uee konutecTso mect: 30

3aanue naboparopHoro kopryca
no yn.Typrenera, 159, 366 ay.
(JTabopatopribie)

YueOnas ayuTopust Jyis MPOBEACHHMS 3aHATHH CEMUHAPCKOro THUNA,
FPYNNOBBIX ¥ MHAMBHAAYANILHBIX KOHCYJIbTALMNA, TEKYILEIr0 KOHTPOJIS 1
NMPOMEXYTOUHOM aTTecTalumn

JlabopaTopHbie KoMIuieKebt: ynK 1o kypey xumun 7 wr.;O60pyrosaHue ans
yuebHoro npouecca: gocka ayautopras 2 wir.;MeGenb: wkad S wt., cTosbl
30 wrr.JIaGoparopuoe obopynosanue: paztoe | wit., Mewanka 2 .
O0bwee konuuecrTso mect: 30

3aanune nabopaTopHoOro Kopnyca
no yin. Typreuesa, 159, 371 aya.
(JIabopatoptibie)

Yuebnas ayiuTopus JUis NPOBEACHHS 3aHITHI CEMUHAPCKOrO THUNA,
PPYHIIOBLIX M MHAWBUAYAILHBIX KOHCYJILTALMM, TEKYLIErO KOHTPOIA 1
HPOMEKYTOUHOKR ATTecTaliuu

JlaGoparophsie KOMIACKCHI: YJIK 110 Kypey xumun | wr.;U3mepurensHoe
obopynopanue: vepmomerp | wit., nonomerpust | wir.;Mebens: wkad 6 wr.,
naboparopias 4 wr., crosst 20 wr., rymba 22 wr.;JiaGoparophoe
obopysosatue: pasHoe | wiT., HarpeeareabHoe 0bopygoBaHme 2 1.
O0wiee konmuecTso mect: 30

31aHue 1abopaTopHOro Kopryca
no yn. Typreuesa, 159, 372 aya.
(JlaGoparopubie)

YueOnas ay iuropusi IS NPOBCACHHS 3aHATHI CEMHUHAPCKOro TUNA,
FPYHIOBBLIX ¥ HHAMBUAYATHLHBIX KOHCYJILTALMH, TEKYLLEr0 KOHTPOJIS 1
MPOMEIKYTOHHOM aTTecTaumm

JlaBoparopHbie KOMILIEKCI: YIIK 110 Kypey xumuu | wir.:MebGens:
naboparopnas 8 wit., cronet 12 wr.Jlaboparoproe o6opynopanue:
HarpesarteibHoe oQopyaosanme | .

O0buwee konnuecTso mect: 30

* CrneuranbHble NOMEHICHHs — YUeOHbIC ayAMTOPHU /YIS TIPOBEIAEHUS 3aHATHI IEKLMOHHONO THIIA, 3AHATH
CEMMHAPCKOTrO THIIA, KYPCOBOFO HIPOCKTUPOBANS {BbINOAHEHUE KYPCOBbIX paboT), rpynnoBbIX u

WHAUBUIYaJIbHbLIX KOHC}’J'Il;'l“cil,ll/iﬁ, TCKYLUETO KOHTPOJIS 1 l'l]')()MC)Ky’I“O‘H|Oﬁ aTTCCTAlMK, a TaK XKe MOMELUCHUA /Ui

CamMOCTOATENbHOM ]32160'[‘];]

ABTOp-pazpaborunk (Beayiuui nexrop) —

H.B.1llanbHesa

(n/yfm-m,) ®HO

~
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