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1. MACIIOPT PABOUYEM IPOFPAMMbI JUCLUTAMHBI

Tabnuua 1.1 OcHoBaHMe ISt peanu3aiimi JMCURTIMHDI

Ko HanpaeneHus noarotopku/ cneumanbHOCTH 08.03.01
Hanpagnenue noarotoBku/ cneyuaibHOCTS CTpouTesbeTo
YpoBeHs 0OpazoBaHus bakanaspuar
I'on pazpaboTku/06HOBAEHMS 2022

Tabnuua 1.2 CTpykTypa JUCLIMIUIHBL B COOTBETCTBMHK C YUCOHBIM FIIAHOM

Buapl yuebnoii paboTel, Biitouas camocrostenbiyio pabory

Popma obyueHy i

00YHaIOLUMXCS W TPYAOEMKOCTD JAMCUMILIMHbI oYHasi OUHO-3R04HAH | ACHHAs
TpynoemMKoCcTb AUCUMIIIMHbI 3aUETHBIX €/IHHHLL 5 r
aKaeMHUUCCKUX 180 f
uacoB ;
KonrakrHas pabora, |Ayaurophas JICKUMH 32 ‘;
qac NpakThyecKue 30 i
_) i
BAHATHS! ;
nadoparopHbi 20 |
FPaKTUKYM - 1
Bheaynvropnas '
CamocrosTenbHas pabora, yac 98
Tabnuua 1.3 ®opmMbl KOHTPOIIS AUCLMIIINHbI
Cewmectp Popma obyueHyy:
v popma KOHTPOIIs ouHasl OHHO-3204HA*! Ja0UHasE
MIEPHO/bI KOHTPOJISI 1.2 cem i
aK3ameH (bl) 1 cem
3auéT (bl) 2 cem ‘
KypcoBas pabora
KYPCOBOW NMpOEeKT
UHJIMBUIYAJILHOE 3aiaHue (KOHTPOJibHAs paboTa) 1.2 cem F
Tabnuua 1.4 Buael camoctosresHoOM padoThl
. . Dopma oy e
Bun camocrositenbHolM paGorhi Bua sansrus I'vn nepuona I -
OHHas OUHO-3a0HHAs | sa0UHas
. Teopernueckoe
IloaroroBka K nekUMsAM Jlexiin _ A
obyuenue 32
IoaroroBka Kk npakTHYECKUM MoakTuueckn Teopernueckoe
ARTHYECKIE
3aHATUSIM P 00yueHue 30
IMoaroroBka k naboparopHoii Teopernueckoe
JlaGoparopubie
pabote ofyueHue 20
BBINONHEHUE KOHTPOJILHOM - Teoperuueckoe
KonrponsHhas -
paboThbI o0yuerue 13
. DK3aMEHAMOHH
INonroroska k 3auery 3auer
bIC CECCHH 2
o JK3aMEHALMOHH
IToaroroBka K 3K3ameHy DK3ameH
bI€ CECCHU !
Hroro 98




2. HEJIb OCBOEHUS JMCUUTNIUHBI

2.1. Heap u 3224 OCBOCHHS /U CIHILIH b

NoJIy4Y€HuUue q)yHJJ,aMCHTZUI bHOI'O W HNPUKAAJAHOIO XUMHUCCKOro 06[)3301321]‘]”51 B XOI€ NOATINOTOBKH GBICHIIaBPOB o
HanpaBJICHUIO ((CTpOI/ITCHhCTBO)) M €ro JajbHeRniee UCnonb30BaHue B |-mytn'10i/i 4] npaic'mquK()i/i JACATEIIBHOCTH.

3a/:[avud OCBOCHHSI NUCLMITIIUHDI:

1. CO3JaHUE XUMUYCCKOIO MbILIEHHS, 3HAHUE W HPUMCHCHUC 3aKOHOB XUMUH TSl PCLUEHUS 3aa4 CTPOUTEN bHO

TEXHOJIOTHH HAa COBPEMECHHOM YPOBHE.

ﬂporpamma COCTABJICHA B COOTBETCTBUMU C 'l‘pGGOBEIl-IHﬂMH (DCIleZU'le()FO FOCYAapCTBEHHOrO 06pa30|3aTen bHOIO

CTaHziapTa Bbiciuero 00pasoBaHms Mo HANPABICHHIO NOANOTOBKH / crieuraibHocTH CTPOUTEILCTBO.
ITporpamma cocrapniena ¢ yu&rom pekoMeHaaLmii PUMEPHOI OCHOBHOM 0Bpa3oBaTEbHOMN NporpamMmMbl BbICLIETo
00pazoBaHysi N0 HANPABACHMIO NOAIOTOBKH/CHIEUUAILHOCTH CTPONTEIbCTBO yrsepacaénnoit 28.05.2021.

2.2. Ilepedens mianupyemMbix pesyibraros ofyuenus no AMCHHIIHEE (MOLYJII0), COOTHECEHHBIX ¢
NJIAHUPYEMBIMH PE3YIbTATAMM OCBOCHHH 00PA30BATE/ILHOM HPOIPAMMbI

Tabaunua 2.1 MMepeuenb mIaHUPYEMbIX PE3YALTATOB OOYUCHHS MO ANCLMIMINHE

KO}J, W HAUMEHOBAHME KOMIETCHI MU
(pe3yabraT ocBoeHus )

KO,"], W HAMMCHOBAHME UHAMKATOPA JOCTHIKEHUS KOMNETSHUUWH

OIIK-1. CriocoGen pewars 3a1a4m
npodeccHOoHaNbHON AEATENLHOCTH Ha
OCHOBE MCMOJb30BAHMS TEOPETHHECKHX
U IPAKTHYECKUX OCHOB €CTECTBEHHBIX U
TEXHUYECKHX HAYK, & TAKIKE
MaTeMaTHUYecKoro arapara

OINK-1.1. 3naet 0CHOBbI €CTCCTBEHHDIX M TEXHUUECKHX HAYK, 4 TAKXKE
MATEMATHHECKOTO annapara s peleHms 3a/1ad npodeccHonaibHoi
JCSTCALHOCTH

OIIK-1. CnocobGen petuars 3a1auu
NpoecCHOHANLHON ACITENLHOCTH Ha
OCHOBE UCMOJIb30BAHUS TCOPETHUECKKN
U NPAKTHYECKUX OCHOB €CTECTBEHHBIX W
TEXHUYECKMX HAYK, a TaKKe
MaTeMaTHYEeCKOIo anfnapara

ONK-1.2. Mcnonbsyer 6a30BbI€ 3aKOHbI €CTECTBEHHBIX 1 TEXHUUYECKHX
HAYK, JUIst PCLICHUS MHIKEHEPHbIX 3aad NPOecCHoHabHOMN
JEATELHOCTH B 00JaCTH CTPOUTelIbCTBA

OIIK-1. Crnioco6en petuars 3anaum
npodeccHOHATLHOMN AEITENLHOCTH Ha
OCHOBE MCMOJIb30BAHHS TEOPETUUECKMX
U NMPAKTUYECKHUX OCHOB CCTCCTBCHHbBIX M
TEXHUUYECKMX HayK, a TaKkxke
MaTeMaTUYeCcKOro annapara

OIIK-1.3. Tlpumensier matemaTiecKuii annapar s pelieHns 3aiay
NpoOQeccHOHaNbHON ACITENLHOCTH

Tabnuua 2.2 — Inanupyembie pesylisTarsl 0CBOCHHS MCUMIHHBL 06 Pa30BATENLHOM 1porpammbi

KO,ZI W HAUMEHOBAHUE MHIUKaTOpa
JOCTHIKECHHSA KOMIETCHIIUU

Haumenoranue noxazareis ouenmsanus ( pe3yabTara o0yueHus no
JMCLMTUIMHE)

1

2

OITK-1.1. 3HaeT OCHOBLI €CTECTBEHHBIX
U TEXHUYECKMX HAYK, a TAKKe
MaTeMaTU4YeCcKOro anrapara s
peleHus 3aaau npodeccuoHanbHoM
JeATENLHOCTH

3naer: ONK-1.1. OCHOBbI €CTECTBEHHBIX M TEXHMUCCKHMX HAYK, a4 TAKIKE
MaTEeMaTHUYCCKOro annapara JJis peuieHus 3a4a4 npopheccuoHanbHON
OCATENLHOCTH

Ymeer: OTIK-1.1. Onpenesnsith XapakTepUCTHKN XUMHYECKUX 1
hrzHUCCKIX 1PoLeccoB (ABNCHMI), XapaKTEPHBIX Ui 0OLEKTOR
HPOPECCHONAILHON S TCNBLHOCTH HA OCHOBE IKCTICPUMEHTAIbHbIX
HCCHICAOBAHNN, TIPCACTABAATL Gas0BbIe U1 NpodeccHonanbHol cdepn
(husrteckue npouecchl U SBJACHUS B BUAE MATEMATHYECKOTO(HX)
ypasHenusi(it)

Mmeer nasbikin: OIK-1.1. Peuenus ninkeHepHbiX 3a4at ¢ MOMOLUBIO
BAKOHOB CCTECTBEHHbIX M TOUHBIX HAYK, MATEMATHYECKOTO annapara




OI1K-1.2. Ucnonbzyer 6a30BbIE 3aKOHDI
€CTECTBEHHbIX M TEXHUUYCCKUX HayK., [Jist
PELUEHHUS UHIKECHEPHbBIX 3a1a4
poecCHOHATBLHON JIESTENLHOCTH B
o65acTu CTPOUTENLCTBA

Snaer: OFIK-1.2. Meroauky onpeaesncHus XapakreprucTuk (pU3M4ecKoro
fipotecea (ABIeHNs ), XapakTepHOro AJ1si 00BLEKTOB NPOdeCcCHOHANBHOM
ACATCIILHOCTH, HA OCHOBE TEOPETHUECKOTO M HKCIEPUMEHTANILHOIO
MCCEA0BAHKN. MATEMATUHECKOI'O MOJICMPOBAHKSI

Ymeer: OIK-1.2. Ocywectasts BoIOOp 6a30BbIX PU3MUECKHX U
XUMMHECKHX 3aKOHOB /IS PELICHUS 3a/1a4 NPoeCcCHOHaNbHOM
JCSITEILHOCTH

Hmeer nasbicn: ONK-1.2. Knacendmkaumuu Gpuznueckux v XUMUUECKMX
NIPOLIECCOB, MPOTEKAIOLMX HA OOBEKTE NPO(hecCUoHaNbLHOMN
JESITeNLHOCTH

OIIK-1.3. [TpumeHsieT maTemaruueckuii
anmapar i peLieHus 3aad
npodeccHOHaNLHON AeSITENLHOCTH

3naet: OIK-1.3. [IpuHumnb NpUMEHEHH MaTEMATHYECKOFO annapara
JUISL pelietinst 3a4a4 npopeccHoHanbLHON AEATENbHOCTH

Ymeer: OIK-1.3. Ipeacrarnate 6a3oBbie s npodeccHoHanbHONM
cepbl (PUIMYECKUE MPOLIECCH! U SIBIICHHUS B BUAE MATEMaTHUYECKUX
ypaBHEHUH

Wmeer nasbiku: OTTK-1.3. PelieHnst nHKEHEPHO-IreOMETPUUECKUX 33,124
rpaduueckumu cnocobamu

HHpopmaips 0 BbISBACHHH PE3yIETATOB OCBOCHYS AMCLMILIMHDI IIpeAcTarieHa B DOHIE OLEHOYHBIX CPECTB MO
aucuunnune. Hacnopr ®OC npencrarnen B pasuene 4 PITJL

[Tpumeuanue: POC pazpabarsipaercs kaxk npunoenue k PI1J1 8 coorBercreuu ¢ Monokenuem o DOC,
YTBEPXKACHHbIM JIOKAJIbHLIM HOPMATHBHBLIM AKTOM.



3.1.

3. COAJEPKAHMUE JUCHUNJIMHBI

Tembl yueOHOM AUCHMNANELE (ICKEMOH LI 3AHTH)

Tabnuua 3.1 Tembl NEKLMOHHBIX 3aHATHH

Ne n/n

Haumenosanue
pazaena
JUCLIMIUTHHbBI
(Mo-pyns)

Tema u conepxanie NeKUMOHHOTO
BAHS-THS

Koauuectso uacos no dgopmam

o0yueHus

Kowr. pad

Cam. pad

A

s

2

3

£ | O4YHasd

W | OYH.-3a04YHa

&N | 3a04YHag
~1| OUHas

@0 | OYH.-3a04YHa

\o | 3a04YHas

Hepran rpynna
nepuosa
aTTecTAUNH
(3x3amen)

ounas Gopma (1 cemectp)

—

OCHOBHbIE TOHSTHSI
M 3aKOHbl XMMUU.
OKBUBAJIEHT.

OCHOBHbBIC 3aKOHBI Vi NOHSTHI XUMHH.
DkpuBaneHT. X uMHUECKUE (POPMbI
CYLUECTBOBAHMS MATEPUH, XUMHUYECKHUE
peakumu. Dopmynsibie eanunub (OE)
peulecTsa. KomuecTso peutecTsa.
MonsipHas Macca DiieMeHTa, BELECTBRA,
MOJIIPHBIHA 00beM raz000pazHoro
pewectTsa. CTencHl, OKUCIeH!S.
DKBUBaNCHT Beniectsa. Yucno
akupasieHTHOCTH {(Z(B)). Onpenenetue
Z(B) B peakumsx odmena,

o

Xumuueckas
TEPMOIMHAMMKA.

|- 3aK0H TEPMOAHHAMUKY.
Tepmoxumusn.lpeamer xumuueckoi
TEPMOAMHAMUKH. TepmoHaMuueckas
CUCTEMA, OKPY2Kato1Las cpeaa, xapakrep
B3AMMOACHCTBUSI MY HUMU.
Cocrosinue cHCTeMbl, napamMmeTpbl
CO-CTOSIHMS. DYHKIIMH COCTOAHMS.
BuyTpennss auepris.
Tepmoannamuuecknit npouece. Pyrrumum
npouecca. Teriora. Padora. Tepppiii
3aKOH TEPMO/IMHAMMKH J1Jisl
M30JTHPO-BAHHBIX M 3aKPbITHIX CHCTEM.
Duranbnus cuctemsl. Hpumereuw

o]

Xumuueckas
TEPMOJMHAMMKA.

2-11 3aKOH TEPMOAMHAMUKM.
Durponus.Heobparumbie u obparumble
npoueccsl. Makpo- ¥ MUKPOCOCTOAHMS
cucTembl. Tepmosnnamuueckas
BEPOSITHOCTL COCTOSHUS CHCTEMbI.
Ypasnenue bosbumarna. DHTPOIKS — Mepa
HEYNOPSIIOUCHHOCTH COCTOSHUS CUCTEMDbI.
Bropoit 3axon tepmosunamuxm,

Han PABIACHHOCTL XUMHUYCCKUX TIPOLIECCOB.

PazoBble pasHOBeCHs. | perul 3akon
TepmonHamMuky. CTaraaprHas YHTPONUs.
Pacuer usmenenus yHTponum

o




Xumuueckas
KMHETHKA.
Xumuueckoe
paBHOBECHE.
Karanus.

Xumuueckas kuneruxa.llpocroie u
CNOXKHbIE peakumu. TTorsTue MexaH1sma
peakuyn. CKOPOCTL XUMHUECKOM
peakumun: GakTopbl, BAUSIOUIME Ha
CKOPOCTDL. 3aKOH JCHCTBYIOIMX Mace.
Kuuernueckue ypasuenus. Koucranra
CKOpPOCTH: (PaKTOPDLI, BAMSIOUIHE HA HEe.
3aBMCHMOCTD CKOPOCTH XHMHYECKOH
peakumu ot Temneparypsl. [pasuno
Baur-T'ogda. Ypaenenue Appennyca;
IHEPTHA aKTUBALMH, aKTHBUPOBAHHBIN
KOMIUIGKC, K

o

[0

XumMmuueckas
KUHETHKA.
XHUMHUECKOE
paBHOBECHE.
Karanus.

XuMuueckoe
pasuosecue.Karanus.Karanuruueckue
cucTembl. [OMOreHHbIi, reTeporeH bk
karanu3. Karanusarop. Cyrs aeicraus
KaTajinzatopa. XuMHUECKOe paBHOBECHE,
YCIOBME XUMHUECKOTO PaBHOBECHS. 3aKOH
JEHCTBYIOIIMX MAce JUIs 00paTuMoro
npouecca. KoHcranta xumuueckoro
pPaBHOBECUS 1St FOMOTCHHOMR W
FETEPOreHHoOn peakiuii; pakropol,
pausiiolue Ha nee. CmeigeHue
XUMUUECKoro pasHosecus. [Tpunuun
Jle-1larens

PacTsopel.

Konuenrpatin. Juccoumanms.Oowas
XapaKTepHCTHKA PacTBOPOR.
PacTBopuTeb, PACTEOPEHHOEC BELIECTRO.
Knaceu-duxanms pacreopos.
PacTBOpUMOCTL TBEP/ABIX BELIECTR,
IMAKOCTEH, razos. CrocoObl BbipaKeHusl
COCTaBa PacTBOPOB: MACCOBAs 10181,
MOJISIpHAst JIOJisl, MOJIsIpHas]
KOHUEHTPa-LMs, MOJISPHAsI KOHLIEHTpaLKsl
IKBUBAJICHTOB, MOJSILHAS KOHLESHTPALKS.
3aKOH IKBU-BAJICHTOB /ISl PACTBOPOB.
Teopus oGpazoBarus p

Pacteopbi.

Ulkana pH. Pacuer peakiyuu

cpenbi. Monnoe rpomsseieHue BOabI.
Boaopoatiit 1 rujipokcuiibHbIH
nokazaresnu. kana pH. Pacuer pH
pacTBOPOB CHIILHBLIX W clabbiX KMC/IOT
ocHOBaHUH. KHCAOTHO-OCHOBHbIE
uHaAuKaTopwl. ['uaponns coneit. Makropw,
BJIMSIOLME Ha TAponus. L uiponus cosieit
M0 KaTMOHY, 110 AHUOHY, TTONHbIH
THAPOSTI3.

[SS)

PactBopbl.

Komnmrarususie ceoiicrea

pacTBopoB. KonaurarusHbic cBoicTRa
PacTBOPOR HENIEKTPOIUTOR. 3akoH Payis
u ero cneacTeus. OCMoC. OCMOTHYECKOE
napneuue. 3akon Banr-Todda.
KomumrarusHuie cpolicTea pac-Tsopos
AMEKTPONNTOR. M3oTonnueckui

KO PrLMEHT.

[§S]

ON



DNEeKTPOXUMUYECKHE
MpoLECChI.

[Tonarue rnekrpona. YpaniicHue
HepHeTa. DNekTpoXuMHUCCKIEe CUCTEMDI.
Oco0eHHOCTH MEKTPOXUMUUCCKUX
npoueccos. Monno-merannmueckuii
NeKTpoa. BosHuKHOBEHKE NBOHHOIO
MIEKTPUUECKOTO CNOS Ha FpaHuie
DINEKTPOI-INEKTPOSIUT. PABHOBECHBIH
DNEKTPOAHBIH noTenuHan. YpapHeume
Hepnera. lazorbte wriekrpob.
Bonoponubiii anexrpon. KuciopoaHwiii
aekTpon CTanaapTHbIH HIEKTPOAH b
NOTERUMAN. DNSKTPOXMMUUCCKUN Psij|
Harnps

o

o

DNeKTPOXHUMHUECKHE
MNpOLIECChI.

[anbBanuueckuii aement. Pacuer
DJC.TanbBaHuucCKuil dneMenT. NemMenT
Hanmans-SAkobu. Karonuwiii npouecce,
aHOAHbIM NpoLEece, TOKOOOpasyoLas
peakuus. Cxema dMeKTpOXHMHUYECCKOM
uenu. TepMosrHaMUKa 1rajibBAHUYECKOIO
anementa. 2J1C rajbBaHHMUECKOro
NEeMEeHTa.

e

DNEKTPOXUMUUECKHE
NpOLIECCHI.

Kopposus meramior. Kopposus mMetanios.
XUMUUECKas KOPPO3us.
DNEKTPOXUMUYECKAS KOPPO3HS METAIIOB
u ycaosus ee ripotekarms. Cxema KID.
KaroaHblii u anoAHbI IPOLECCh.
Oxkucanrenu-aenonstpuzaropbl. YCaoBus
NPOTEKAHMS KOPPO3UH METAILIOB C
KUCJAOPOAHON M BOAOPOAHON
Jlenospyuzaumei. 3alpnra MeTaiioB OT
Kopposzuu. Jlerupopsanue. 3alnuTHbIC
NOKPBITHS: HEMETAIMUCCKHE,
METAIMYECKHE (AHOIHbIC,

HUTOT'O
HepBas rpynna
nepuona
arTecTauuu
(3x3amen)

Bropas rpynna
nepuoja
arrecTauuu (3a4yer)

ounast gopma (2 cemecTp)

—_—

KecrTroctn BoAbI

Kecrkocrb BoabL. Bujibl :KeCTKOCTH.
Yumsiraenue sojabi. Karuouurnl,
annonuTL.O0WAas xapakrepucTuka
npupoanbix Boj. JKecticocTs Bobl. Bujib

KECTKOCTH: Ka p601 lariast, 171c1<ap6mlm'nasl .

EMHLBEL M3MEPEHUSE HECTKOCTH.
Ymsiruenue Bofbl. Meroibl YMArueHus!:
TEPMUUCCKHI K PEArCHTHBIC METO/IbI
(M3BECTKOBAHMSL, CONOBO-U3BECTKOBbIMH,

docharnbiil), JOCTOMHCTBA ¥ HEAOCTATKH.

MeTo noHHOTro odmena. MoHUTbI.
Karnouurnl, annonnrsi. Peakuuu odmena
MOHOB KaruoHuta (au




HucrniepcHbie
CHUCTEMBbI

Jlucnepensie cuctembl. Kiaccuukauus,
nony4HeHue. GUINKO-XMMHHECKUE
CBOMCTBA JIUCTIEPCHBIX CHCTEM.
[losepxHOCTHAS IHEPIHSL, NOBEPXHOCTHOE
Harsokenue. Ajcopbums. HAB.
Onruueckue CBOUCTBA IMCIEPCHBIX
cucTem./Jucnepeiibie cucremi.
OCOOEHHOCTH BHICOKOIHCHIEPCHBIN
cucrem. Knaccudmiaums jyucnepehpix
CHCTEM 110 pa3zMepam 4acTHLL AUCIICPCHOM
(hasbl, 110 arperaTHOMY COCTOSHHUIO
AMCTIEPCHOM (Da3bl U IMCNIEPCHOHHOM
Cpelibi, MO CTENEHHN B3aUMOACHCTBUS
YACTHIL AMCIEePCHOH (a3bt u
JAUCNEPCUOHHON cpeibl. Fenu 1 305u.
MeToab! NOMYHESHUS AUCTICPCHBIX CUCTEM.
DU3HKO-XHMHUECKHE CBONMCTRA
JANCTIEPCHBIX CH

OCHOBbI XUMHU
BSDKY LUMX BELUECTB.
CunukarHeie
CTPOUTENLHLIC
Marepualibl

Obwme Pu3nKo-XuMuuecKre cBORCTRA
BSDKYIIMX BELLCCTR M UX Kiaaccu(pukaLms.
Bosayissie BSOKYUIME BeLecTBa.
["napapnnueckue BskyMe BelecTsa.
Kopposzus GetoHa v MeToabl 3almThi OT
KOPPO31U.DPUIUKO-XHMHUUCCKME OCHOBbI
CTeKN00Opa3zHOro coctosiuns. CuinkaTrHoe
crekno. Curannsi. puponsoe
cunuKarHoe chipbe. Kepamuueckue
marepmanbl. Kiaccupurxaums u cnocobul
nosyuenns. Kepamunueckue Marepmalibl.
Orneynopusie marepuasiol. OGuire
(PUMKO-XUMUUCCKHE CBOHCTBA BSHKYLUMX
BEILECTB M UX KJIACCHPUKALS.
Bosayuinbie sBsokymme BeliecTra.
Bozayinas wspects. [HCOBLIE BKYILHE
BellL

Bricokomonekynsph
bl€ COEAMHEHUS B
CTPOUTENILCTBE

OCHOBHbIE NOHATUS XUMUM
BLICOKOMOJICKYJISIPHBIX COCAMHEHHH.
Crpykrypa u cBoicTBa nosumepos. B
MONMMEPOB, NPHMCHSICMBIX. B
CTPONTENLCTRE. OCHOBHbIC NTOHSTHS
XMUMHUM BHICOKOMOJICKYiPHbBIX
coenenmni. Knaccudukanus, crpykrypa
u cpoicTea nosumepor. Cnocedn
nostyHeHus nonumepos. Jectpykims
MOJIMMEPOB, €€ OCHOBHBLIC BU/IbI.
[nactmaccest. Buswt nosmumepos,
NPUMEHIEMbIX B CTPOUTENLCTRE.
[Mostumepvie nobasku B GeTOHDI.

HUTOro

Bropas rpyonna
nepuoxa
arrecrauun (3aver)

16 16

Hroro

32 32

3.2. TlpaxkTHueckue H CEMHHAPCKNE 3AHATHH B HX COACPIKAHMC

Tabnuua 3.2 Tembl npakTHueckux 3auaTiii

Haumenoeanue

Kosnnuectso uacor no dgopmam
o0yueHus

Konr. pa6 l Cam. pad




Mo i pazzaena Tema n coeprranie NpPaKTHIECKOro § E
JUCLMTUTHHDI 3aHATHS = 5
(mo-nynist) S = e =
s | % | E|s| 9| E
= Z |8 || E| &
O O ™ =} e} ]
1 2 3 4 5 6 7 8 9
IlepBast rpyuna ounas gopma (1 cemectp)
nepHoaa
aTTecTanun t
(3x3amen) ?
1| OcHoBHbie MoHsTHs | OCHOBHbBIE 3aKOHbI M TIOHITHS XUMHK. 2 2 |
Y 3aKOHbI XUMHM. Knacebt Heopranvueckux coenmuenmii, )
OKBUBAJICHT. Homenknarypa. Crenemb OKHCIICHHSI.
OKHCIU-TENILHO-BOCCTAHORUTENLHDBIC
peakuun. Monsipnas macca. Kosinuectso
BELCCTRA.
2| OcHoBHble noHsTUs | DKeuBasienT. PopmynbHas ¢uHuLA. 2 2
M 3aKOHbI XUMUH. DKBUBAJICHT MIEMEHTA B COCMHEHUH,
DKBHUBAJICHT. DKBUBAJICHTbI COSIMHEHMH Pa3IuuHbIX
KJ1acCOB. YUCO DKBUBAICHTHOCTH.
Onpepenenne yncna HIKBHBAICHTHOCTH
COEJMHEHHUS, YUACTRYIOEro B 00MEeHHOM
H OKUCITHTENLHO-BOCCTAHOBUTELHOM
peakumnu. Kosuuectso peuiecrea
DKBUBANECHTOB. AJMTHBHOCTL MOJISPHOM
MaccChl DKBMBAICHTOB. PacueTsl 1o 3aKoHy
DKBUBAJICHTOR.
3 | Xumnueckas TepMoanHAMHUECKUE PACHETDI. 2 2 5
TEPMOJIMHAMUKA Onpepenchue Tenaosbx dPQexros |
peaxumu. Pacuers srranbinid |
00paszoBaHus BEUWECTE NPH M3BECTHOM
Teruiosom ahderre peakyuu. Pacuer
M3MEHEHUS DHTPOTHK B XO/IE PEaKLIMK U
npu (PazoBbIX NPEBPALICHHUAX. :
OnpejerieHye HaNpapIeHHOCTH
XUMHUECCKMX NPOLIECCOB U BEPOSTHOCTH i
MPOTEKaHUI XMMUUYECKOH peakuuv B g
3aBUCUMOCTH OT TEMIIEPATYPLL. |
41 Xumunueckas - XuMHUECKasi KWHETHKA W PABHOBECHE. 2 2
KMHETHKA. [Tpumenenue sakoHa ICHCTBYIOWIMX Mace ‘
Xumuueckoe ISl PacHeTa CKOPOCTCH XHMHUUECKUX ‘
paBHOBECHE. peaKiuui, TCKYLIMX KOHLICHTPAUMHI 5
pearcHToB M NPOAYKTOR. Pacuersl 1o g
npasuny Baur-Toda. 3axon :
NEUCTBYIOLLMX MACC JUTSl FTOMOPEHHBIX U %
FETEPOreHHbIX PEAKIIHE 1St COCTOSIHMA ;
pasnopecus. [pumencrne npunimna i
Jle-1Harenve ans onpeacncuus cmeleHus |
PaBHOBECUS 1IPW U3MEHCHHW VCIIOBUHI g
npouecca. Pacuer parno i
5|PacTBopbl Konuenrpaumn. Pacuerst peaxkimu 2 2

cpenbt.Pacuernsl paziinunbix cnocobos
BLIPAKEHUA KOHUEHTPALMM PACTBOPOB.
CocrapneHue ypaBHeHuil peakumi
JIUCCOUMALIMKM COCHMHENHI PA3JIMUHDBIX
JIACCOB M YPABHEHUWI peakiui rujposnsa
coneit. Juccoumatig cunbHbix M cilabbix
anekrpoanTo. Pacuerst senwunnsl pH
PacTBOPAX KHCJIOT W OCHOBAHMIA.




6 [OnekTpoxruMuuecKre | DICKTPOXHUMHUCCKUE TPOLIECCHI. 2 2
MpoLECChHI DACKTPOIHbIH NOTEHLIHAN
MOHHO-METAUTMUCCKUX W FA30BbIX
anekTponos. Ypasuenne Hepucra. Pacuer
DJIC ranbBaHUHIECKHX WIEMEHTOB.
Cocrapnenue rajbBaHMIECKHX
DNE-MEHTOB U MIEKTPOAHBIX HPOLECCOB. |
7|29nexrpoxumuueckue [Kopposus metamios. Onpenenenne 2 2
npouecco BO3MOMKHOCTH NPOTCKAHKS KOPPO3HK
MeTaa B 3a4aHHbIX yenosusax. CrnocoObl ;
3aLMTBI METAJUIOB OT KOPPO3HH. i
HUTOrO 14 14 E
Ilepeas rpynmna |
nepuoia 3
arTrecTaunyu
(3k3amen) ‘
Bropasi rpyina ounast popma (2 cemecTp) A
nepuoia |
arrecTaumu (3a4er) |
1 {Xumus Boab! AKecTkoCcTb BOABI M METOLE CE 2 2 '{
ycrpanenus. JKecTkocts Boabl. MeTobl
YMSATHYEHHs BObE. Pacuersl sKecTKOCTH
BOJLbI, MACChl PACTBOPCHHbLIX COJIEH B BOJIE.
Pacuerii mace peareHToB, HEOOXOAMMbBIX
IS yMsrueHust Bosibl. KosutokeruyM o
TeMe «KecTKOCTb BOIbI M METOBI €¢
YCTPaHCHH D).
2| ducnepcHbie OnpeieneHue 1oporos KoaryJisiuu 2 2
CUCTEMDI ruapododHBLIX Beeh. Jducriepenble
cucTembl. Kiaccuduxaums, MeTo/ibl !
nostyuerus v ceoiicrea. CrpoeHue yacTuiy
aucnepcHoit gaznl rujipoGodubIi 30i1ei.
Cocrasnenue (popmyJ MALEILI
ruapo(GoOHBLIX 30, YCTOHUMBOCTL M i
KOAryJISILIMS KOJIOWHBIX CHCTCM. ‘
3| AucnepcHble Onpejenenue Hoporos Koaryjisumm 2 2 i
CUCTEMDI ruapooOHbIX 3051ei.Onpeaencune j
Noporos Koarysiuuu ruipoodHbIx |
30J1eH. KoJnokBrym 1o teme
«urcnepeHble cuctempiy.
4 OCHOBbI XMMUH XUMHS BSHKYULMX 2 2
BOKYUIMX BEWIECTB. |Marepuaios.Bo3/yiinbie BuKyLimne
CunukarHbie marepuanbl. Chipbe. HOAYUYCHUC
CTPOMUTENbHbBIEC TBEPJACHHE BOBAYLLIHON H3BECTH,
marepualbi THIICOBBIX M MArHC3HAJIbHBIX BSDKYLLHX.
Pewrenue zanau. Nuapasinueckue
BSOKYLLME Marepraibl. Chipbe, NOAyUeHHe
1 TBEPJEHHE FMIMHO3EMHUCTOTO H
HOPTAAHIUEMCHTOR, IM'MAPABIHIECKOM
nssectu. Pewrenue 3anau. Kosmokeuym no
TEME «XUMUs BSOKYLLMX MaTepHaioB.
HUTOIO 8 8
Bropast rpynmna
nepmoja
arrecTanun (3a4er)
Hroro 22 22

3.3. JlaGoparopublii IPAKTHKYM H CI'0 CONEPKANRE



Tabnauua 3.3 Tembl naboparopHbix pador

KonuuectBo uacos ro popmam

o0yueHus
Hauwmenopanue Kowr. pab Cam. pab
Ne /i pazjaena Tema u cmepncmj ne naboparopHoi CE §
JHUCLIMTITUHb paboOThi = =
(Mo-nyns) g 3 g 3
= o0 e = o -
Sl z |z | g z z
5| 3 | 8|33 3
1 2 3 4 5 6 7 8 9
IlepBas rpynna ounas popma (1 cemecrp)
nepuoaa
arTecTauum !
(3x3amen) |
1] OcHoBHble noHsiTHsL |OnpeaeieHne copepRanms 2 2
1 3aKOHbI XHMHM. KPUCTAUTH3ALMOHHON BO/BI B
DKBHUBAJICHT. KpHUCTaJUIOrKapare kapbonara _
HaTpus.OcBoeHHE npyuema B3BeIuBatus, ‘,
METOAA KUCIIOTHO-OCHOBHOTO THTPOBAHUSI.
Pacuersl ¢ HCNOAB3OBAHKEM 3aKOHA
DKBUBAJIEHTOB.
2| OcHoBuble nousTus [OnpeaeneHue MOISpHON Macehl 2 2
M 3aKOHbI XUMHHK. DKBMBAJICHTOB MPOCTONO BEUICCTRA.
DKBUBAJICHT. DKCNEPUMEHTAILHOE OTIPEJIENICHUE
MOJISIPHON MACCh! DKBUBAJICHTOB :
ANIOMUHMS METO-10M BLITCCHCHMS
BOAOPOJA W3 KHCHOTDI. [pumenenne :
3aKOHA DKBUBAJICHTOB B pacuerax. |
3 | Xumuueckas OnpeneneHue JHTaNbINK PacTBOPEHHS 2 2 K
TePMOAUHAMMKA COJIH. DKCNEPHUMCHTANILHOE ONpeecHUe ’
SHTANLIKUK PACTBOPECHMA CONK METOIOM ;
KaJIOPUMETPUK. 3aKPSIUISHUC TTOHSITHSI ?
AHTANLITHH. |
41 Xumuueckast OnpepeneHne 3aBUCUMOCTH CKOPOCTH 2 2 i
KMHETHKA XUMHUECKOH peakiii OT KOHLEHTPaLMK i
peareHTOB. JKCMECPUMCHTAILHOE
ONpeiecHUE 3aBUCHMOCTH
OTHOCHTENLHOM CKOPOCTH XUMHUUYECKOH
PEAKUMH OT KOHLICHTPAUMH PEAreHTOR.
5| Xumuueckas OrnpeneneHue 3aBUCUMOCTH CKOPOCTH 2 2
KHMHETHKA peakLuu OT TeMIepaTyphbi.
DKCMEPUMEHTANILHOE ONPE/ie/icHUE
3aBUCHMOCTH CKOPOCTH PEaKUMK OT
Temneparypel. Hpuvenenue npasuia
Baur-lodda nns pacuera ckopocru
peakuMu B 3aBUCHMOCTH OT TCMIIEPaTypbl.
6 | Xumuueckoe CMenIeHUE XUMHHECKOIC PABHOBECHSI. 2 2 .
paBHOBECHE DKCHEPUMEHTANILHOC CMELCHUE ;
XUMHYCCKOTO PaBHOBECHS TpH 5
M3MEHEHUH PABHOBEC-HBIX KOHUCHTPALIMH E
pearcHTOB M nponykros. pumenenue n_
npuruuna Je-lllarense jns onpenencnus
HaNpPaBJICHUS CMEIICHUS XUMHUECKOTO |
PaBHOBECHS. l




7|PacTBOpbI. [Tpurorornenuc 2 2
pacteopos.[ipurorossienue pacreopa
3a1aHHON KOHUECHTPALMY 13
KOHUEHTPHPOBAHHOIO PacTBOpa.
OnpepesieHne KOHLCH TPALAY KPENKOro
pacTBopa ¢ NOMOILLIO aPeOmMeTpa.
Pasbassienue pactBopoe.
8|PacTeopbl. OnpenesieHue MoiapHoii Macehl 2 2
IKBUBAJICHTOR CJOKHOIQ
peuecTBa.OnpejeecHue MOJIIPHON MacChl
IKBUBAJICHTOB HEW3ZBCCTHOM KMCIOTbI
METO/IOM THTpOBaHKs. Pacuer ¢
MCTNONBL30BAHUEM 3aKOHA YKBUBANCHTOR. ;
9|PacTBopbi. Onpepenenue pH pacTropor ¢ NoMOLILIO 2 2
nramkaropos.Onpestenenne pH pacrsopor ~
KUCJIOT W OCHOBAHMI € IOMOLILIO |
paszau4HbpIX UHIUKaTOpoB. CpaBHe-Hue
MOAYYEHHbBIX BEJIMUMH C PACUETHLIMM.
10 |9nekrpoxumuueckue [Kopposust merannos. Habmonenne 2 2
NpOoLECCHhl. MPOLIECCOB KOPPO3MH METAIUIOR B
3aBUCUMOCTH OT Pa3IMUHbLIX YCIOBHHI |
HaxOXKAEHUA. AKTHBALMS KOPPO3HH. ;
3alMUTHBIC METAIUIMUYCCKUE TTOKPLITHS.
Cocrasienne KOpPO3HOHHBIX HIEMEHTOR U
DIEKTPOHBIX NMPOLECCOB. !
UTOIO 20 20 ’
Iepsas rpyuna
nepuoxa
arTecTauMn
(3x3amen)
Bropas rpynna ounan opma (2 cemecrp)
nepuoga
arrecraiuu (2a4er) “
1 {OcHoBBI XHMUK CuamkarHbif MOAYbL JKUAKONO CTEKIA. 2 2
BSDKYLUMX BELECTB.  |MeTogoM KHMCHOTHO-0CHOBHOIO %
CunukarHble TUTPOBAHMS ONPEACAAIOT CHITMKATHBIH :
CTPOMTENbHBIC MOZYJTb JKMAKOIO CTEKIA. ;
marepHalbl
2| XuMus BOABI Onpeaenenne xecTkocTr Bojbl. Metogom | 2 2
TPUIOHOMETPUUECKOIO THTPOBAHMS
onpeaeseres o0Was )eCTKOCTb BOIb.
MeTonoM KMCAOTHO-OCHOBHOTO 3
TUTPOBAHMS ONPEACHSeTCA KapOoHaTHas 5
KECTKOCTb BOJbI.
3| Aucnepcubie Ancopbuust YKCYCHOH KMCOTDbI HA yIjie. 2 2
CHCTEMBI [Tposopurest onpenenenue ajpcopbumu
YKCYCHOM KUCIOTHE HA aKTUBUPOBAHHOM
yrie. Onpeaensercs auHamuueckast
EMKOCTb.
41OCHOBBI XUMHH Onpenenerue copepicanvs OKCHI0B 2 2
BSDKYLUMX BEUIECTB.  |KaJlbLMA ¥ Markus B mMente. Onpenensiercs
CunukarHpie CyMMapHoe cojieprkatne xkapooHaTos 5
CTPOUTESbHBIC Kalblyst U MarH1s B MeJie. :
MarepHalbi
UTOIrO 8 8
Bropas rpynna |
nepuoaa |

arrecTauMu (3a4er)

i~



Hroro

| 28

||

3.4. Kypcosoii npoekT (pabora) i ero xapakrepueruKa

He

NIPELYCMOTPEHO.

3.5. MuaMBHAYAALHOE 3aJaHHE M €TI0 XAPAKTePHCTHKA
Tabnuua 3.5 Tembl MHANBUIYATILHBIX 3a1aH Wi

Konunuecrso uacos no gopmam

00yueHust
KouT. pad Cam. pab
=N =
Ne ni/n Tema vHAMBIAYATLHOTO 3a/1aHus] g s
I on
| = T | £ | = g
& | & | 8| & |8 g
1 2 3 4 5 5 6 7
IlepBas rpynna nepuoja arrecranmMm (3K3aMen) - OuHast
popma (1 cemecTp)
1 |MnauBuayansHoe 3ananue "Xumudeckas TepMOAHHAMUKA. 7
Xumunueckas kunervka'. bonee nonioe nonumanue 3akoHoB
XUMUYECKOH TEPMOJMHAMMUKM W KUHETHKH, MOJYHEHUE HABLIKOB
B pacyeTe TErUIOBbLIX IPYEKTOB, ONPEACNCHUH HATIPABIEHHOCTH
XUMMWYECKUX NMPOLIECCOB, aHAIIW3E PEAKLIMOHION CriocobHOCTH
BELLUECTB, OMNPEAEICHUH CKOPOCTH PEAKLIMH, PACUETE KOHCTAHThI
PaBHOBECHSA, PABHOBECHBIX KOHLICHTPALIMI PEarcHToB 1 i
TPOLYKTOB.
UTOro 7
Ilepsas rpynna nepuoia arrecranum (3x3amMen)
Bropas rpynna nepnosa avrecranun (3auer) - ounas popma
(2 cemecrp) |
I {Xumusa Bxylux marepuaion. Petictye npakruueckmux 6 i
pacueTHbIX 3aa4 10 Teme "Bsokyupe pewectsa’.
UTOIrO 6
Bropas rpynna nepuona arrecvanmuu (3a4er)
Hroro 13

e



4. BBIABJEHME PE3YJILTATOB OCBOEHUS AU CUMIIJIMHBE

4.1. Tlacnopr donna ouenounbix cpeacts (POC) ne gucHUILIARE
Tabauua 4.1 - Macniopr poraa otenounbix cpencrs (GOC) no gucumniune
Ne Hanmenopanue i : " Kops
_ Fexuostorus Bujt arrecrayuu Buabl saustuii | popmupyembix
n/n | OUEHOUHOrO CpeicTra .
KOMIIETEHLIMH
1 2 3 4 5 6
Hoknag, coobiuerue | Tpaauumonnas Tekyumnit KOHTPOJIL Jlexunu OIK-1.1.,
o0pasosareisHas OIIK-1.3.
TEXHOJOTHs
2 |Konnoksuym Tpaguuunonuas Texkyiunii KOHTpOIL [Tpakruueckne  |OIK-1.1.,
oOpazosarenbHast OTIIK-1.3.
TEXHONOTHS
3 |KoutponbHas paGora |Tpaauumonias Terkyuni KoHTPOIIL Kourposbhas, OIK-1.1., |
oOpazosaresbHasi CPC OrK-1.2., |
TEXHONOI U OFK-1.3.
4 |Tloprdonuo Mudopmaimonno-ko | Texyuuii konrpons — |Jlaboparopusie  [OTIK-1.1.,
MMYHUKALMOHHAS OFIK-1.3. |
o0pazosarenbHas *
TEXHOJIOMHsI
5 |PazHoypoBHeBbie Tpasuumonnas Texymui konrpons  |CPC OTIK-1.1., ;
3aa4M U 3a/1aHNs oOpasosaresibHas OFK-1.2., 5
TEXHONOT U OIK-1.3.
6 |Tecr Hrpopmaunonuo-ko |Tekyuuii konrpon,  |[CPC OIK-1.1., |
MMYHUKALHOHHAs OfK-1.2., f
olpazosaresibHasi OT1K-1.3. k
TEXHOAOrHS f
7 |Tpenaxep Mupopmaunonno-ko | Tekywuit kontpos CPC OHK-1.1,, h
MMYHHKAUMOHITas OIlK-1.2.,
oOpazoparesihHas OIK-1.3 ‘
TEXHOJOrUs
8 |Ox3amenaunoHubie Tpagnuponnas [Mpomexyrounas 3auer, Dk3amen  |OFIK-1.1.,
ounersl obpazosareliplias arrecrauus OIIK-1.3.,
TEXHOJIOT U OIK-1.2.

4.2 Bonpocsb! K dK3aMeny (3auery)

Ilepsas rpynna mepuosa arrecraunn (3x3amen) - ounas popma (1 cemecTp)
1. @opmynbHbie eamnuubl Betectsa. Kosmuecrso petiectsa. Monisipias Macca BeLLECTBa. MoJtsipHbii 00bem
razoo0pa3Horo BeuecTBa.

2. DKBUBANGHT BELWECTBA. DKBUBANEHTHOE YHCNO. IKBUBAICHT BELIECTBA. DKBUBANCHTHOE YHCAO. KONTMuecTBo
BELUECTBA DKBUBAJICHTOB. MosisipHas Macca YKBUBAICHTOB.. MOASPHBIIA 00bEM DKBUBAICHTOB razoo0pasHoro
BELLECTBA.

3. [IpeaMeT XUMHUYCCKON TEPMOAMHAMUKH

4. CTaH,[lapTHEUI DHTAJILITUS 06])830821“!4?] XUMWHCCKOYO COCAMMHECHMS.

5. Tepmoannamuueckas cucrema. Okpyxaionias cpeaa. Buas cueteM (M301MpoBaHHbIe, 3aKPbITHIE, OTKPbITHIC).

6. Cocrosinue cucrembt. Tepmopnamuueckue napamerpi

7. TepmoauHamuieckue rnpoueceb! (p=const, V= const, T= const, p,T= const, V., T= const).

8. OYHKLMHK COCTOSHMS CUCTEMbI, (PYHKLMM npoLiecca

9. BHyTpeHHsIs 3Heprusi

10. Tennotra u pabora.

11. TlepBblii 3aKOH TEPMOAMHAMMKH.

12. IlepBblii 3aK0H TEPMOMMHAMMKH 1% PABIMHHDBIX HPOLECCOB. DHTANBINS CUCTEMBbI.

13. Tennoroii apexr peakuumn. 3akon [ecea.



14. BTopo# 3aKoH TepMOMHAMUKH

15. .DuTporius.

16. 3MEHEHMUs SHTPONMK B H30MPOBAHHON M 3aKPHITON crcTEMax

17. Ypasuenue bonbumatia.

18. Tpetuii 3akoH TepmoarHaMuKy. CTariapTHas SHTPONUs.

19. U3MeHeHue SHTPOrNMK B XMMUUECKOH peaKumu.

20. Dueprus 'mbbOca. DHTanbNUAHLIE 1 DHTPORMEIHBIA PAKTOPDI.

21. .DOuneprus I'n60ca kaKk KpUTepuii HaNpPaBICHHEOCTH XUMHUYECKHX TIPOLIECCOB.
22. .BrimsiHue teMriepatypibl Ha HANPaBicHUe Camopon3BOILHOIO NpoLecca

23. Pacuer auTponun $pazoBoro nepexosa

24. Tlpocrbie 1 cioxHbIC peakuni. MexaHn3mM XUMHUCCKONW peakum.

25. CKOpOCTL XUMHYECKOH peakiiiu

26. UzmeHeHHe KOHUEHTPALIMIA PEareHTOR ¥ NIPOLKYKTOR B XOAE PCaKLIKU.

27. DaKTOpbl, BAMSIIOUIME HA CKOPOCTH PEAKLMH.

28. 3aBUCHMOCTDL CKOPOCTH PCAKLM# OT NPUPOALI PEArnpyIOLIMX BELIECTS.

29. Tlopaaok 1 MONEKYIAPHOCTE peakiinu. [puininl HecopnageHms.

30. I'oMOreHHbIE U reTeporeHtbIC peakumm.

31. 3akoH AelCTBYIOMMX MACC JUIs &) POMOTCHHbIX Peakimif; §) reTeporeHHbIX peakiuii.
32. 3aBMCMMOCTDL CKOPOCTH peaktiuy oF temneparypi. Npaewio Banr-Iodda. Ypasnenne Appennyca.
33. Dueprus aktuBauuu. M3MeHCHHE SHEPriK 110 KOOPAMHATE PEAKLiMH.

34. 3aBUCMMOCTb CKOPOCTH peaKiiu o1 Temneparypst. [pasuio Baur-I'odda. Ypasuenue Appennyca.
35. Cnocobbl BbipaXkeHust KOHUCHTPALMH PacTBOPOB

36. IlepepacueT KOHUEHTpAMIA.

37. lkana pH. MonHoe nponssecHue BOIibi.

38. Pacuer peaxiuu cpeibl PacTBOPOB KMCIIOT ¥ OCHOBaH K.

39. Jluccoumanms 2MeKTPOIUTOR.

40. Crenens auccoumanmu. Koncrawra AMCConpaumm,

41. 3akou pasz0basnenus Ocreaibia.

42. Konnuratushibie CBOHCTRA PACTBOPOB HCHIEKTPOSIMTOB.

43. TonwxeHue fapiienys napa pacrBopriens Haj pactzopom. 3axon Payns.
44. TloBbilieHHE TEMNEPATYPbl KMIICHUS PACTBOPA.

45. TToHwKeHne TemMInepaTyphbi 3aMep3aHus pacTeopa.

46. Ocmoc. OcuoTtuueckoe fasieHue. 3axon Banr-'odda.

47. Konnuratusubie CBOHCTBA PacTBOPOB MICKTPOAHTOR. M3oTonnuecknii kosdduument.
48. DNEeKTPOXMMHHECKHE CUCTEMb M TTPOLECCHI.

49. Monnomerainueckuit miexrpoa. JDC.

50. 3HaK W BENMUYMHA MOTSHUMANIA WICKTPOAL.

51. Bopopoaubliii anekrpon. ¥Ypasuenus papHorecus. Pacuer norenunana.

52. CraHpapTHBIN MOTEHLMAJ METAIMUCCKOIO WIEKTPOAA

53. Pan Hanpsokenuil MeTasnion

54. VpaeHenue Hepucra.

55. KucnopoaHblii anekrpos, ¥Ypashenus papnosecus. Pacuer norenuumania.

56. lanbBanuueckuii anement. Cxema I, BiekTpoaHbie peakini.

57. Cesizb 2ACKTPUUECKON W XUMHUCCKOM paboTur.

58. Dnexrpoasvikywas cuna. Pacuer DJ1C.

59. Dnement Hauuons-xotu.

60. Xumuueckas kopposzus.

61. DaekTpoXuMHUIECKas KOPPO3Us.

62. KaroaHble v aHO/IHbIC npotieces kopposun. Cxema KIM.

63. 3awMTa METAIIOB OT KOPPO3MH (JICTUPOBAHKE MCTAUIOB).

64. 3aiunTa METAIOB OT KOPPO3MH (INEKTPOXHMUICCKAS 2ALMTE - KATOAHAs, 1POTEKTOPHAS ).
65. 3auMTa METANNOB OT KOPPO3UK (HIMEHEHHE CBONCTE KOPPOZUOHHOM CPEibi ).
66. 3awmMTa METANNIOR OT KOPPO3UM (PALIMOHANLHOE KOHCTPYMPOBAHME W3eNMiA).



67. AKTHBATOPbI KOPPO3HH.

68. Ocpoenue npuema B3BEIIMBAHMA, MCTO/1d KMCIIOTRO-OCHOBHOIO TUTPOBAHHMS. PACUEThl ¢ MCMOJIB30BAHHEM
3aKOHA DKBUBAJICHTOB.

69. DKCNEPHMEHTANLHOE OTPE/ICICHHE MONSIPHOI MACCHl YKBUBAICHTOR AJIHOMUHMS METO-0M BbITCCHEHHUS
BOIOPO/A M3 KMCIIOTLI. Ipumenerure 3akoHa SKBUBAICHTOR B pacyeTax.

70. DKCNEPUMEHTAIILHOE ONPE/ICICHUE IHTANIBIIMK PACTBOPEHUS CONM METOIOM KAOPUMETPHH. 3akperuieHue
MOHSITUS PHTANLITUU.

71. DKCIEPUMEHTANLHOE ONPEICICHUE 3aBUCHMOCTH OTHOCHTENLHON CKOPOCTH XMMHYECKON PEaKiiM OT
KOHLIEHTPAaLIMK PEareHToR.

72. DKenepumMeHTalbHOE ONPEIEIEHHUE 3aBUCUMOCTH CKOPOCTH Peakyu OT Temreparypsl. [Ipuverenne npasuiia
Banr-T'odda ana pacuera ckopocTy peakimu B 3aBHCUMOCTH OT TEMIIEPATY Phi.

73. DKCNEPUMEHTAILHOE CMELIEHNE XHMUIECKOTO PABHOBECHS T1PM W3MECHEHWH PABHOBEC-HBIX KOHUEHTpaUni
peareHToB 1 npoayktoe. [pumenenue npunuuna Jle-larense s onpenesenus nanpasieHus cMeLLEHH s
XMMHYECKOTO paBHOBECHSI.

74. Knaccol HEOpraHMueckux Coemuennit, HomeHknarypa. CTencHb OKHCICHHS.
Oxucnn-renpHo-poccTanoBuTEbEbIE peakunn. Mosaphas macea. KKoanuecTso semecrsa.

75. @opmysibHas CAHHNIE. DKBUBAICHT ICMSHTA B COSANHEHUM, SKBMBANCHTLI COCAMHCHUN PAZIUUHBIX KIIACCOB.
H1C10 IKBUBANCHTHOCTH. ONPEeNENeHUe YUCIIa DKBHBAIICHTHOCTH COSHMHEHNS, YHACTBYIOLErO B OOMEHHOH 1
OKMCIMTEILHO-BOCCTAHOBUTE/ILHON peaktny. KOJIMHECTRO BELLECTBA DKBUBAICHTOB. AUIMTUBHOCTDL MOJISIPHOM
MacChl 9KBUBAJICHTOB. PacueTsl NO 3aKOHY YKBHBAJICHTOB.

76. Onpenenenne Terionbix HPexTon peakipn. Pacuersl sHTaNbIMH 00PA30BAHMS BELIECTE NpH U3BECTHOM
TEMI0BOM dherTe peaxumu. Pacuer H3MEHEHNS SHTPOIIMK B XOJIE Peakuum 1 npu BpasoBbix npespaileHmsx.
Ornpejenenre HanpapieHHOCTH XMMUUCCKIX TPOLIECCOB W BEPOSTHOCTH NPOTEKAHNS XUMUUECKOH peakuuu B
3aBUCUMOCTHM OT TEMIICPaTypbl.

77. Tpumenenue 3aKona HeHCTBYIOUIMX MACC JUIS PACUETA CKOPOCTEH XUMUYECKMX PEaKLiMii, TEKYLIHX
KOHUEHTPALUMid pearentos u HposykTos. Pacueru no npasuny Banr-T'ofda. 3akon neiictBylowmnx Mace ais
FOMOTEHHbBIX H FETEPOreHHBIX PCAKimMi Jyis cocTodnua pasrosecus. [pumenenue npunumna Jle-LWarenbe ans
ONpPEAENCHUS CMELISHMS PABHOBCCHS 1P WiMEeHEHUW yenoBui ipoueccea. Pacuer pasho.

78. PacueTb! paziuuHbIX CrnocoGoB BhIpOKEeHWS KoHLeHTpain pacteopos. Cocrasienme YpaBHEHU peakuuii
AWCCOLMALIMK COCAMHCHHUI PAIMIHBIX KIACCOHE ¥ YPABHEHHI PCakumii ruaposinsa coiei. JIMccolnanums CribHbIX
H cnabeiX 2AeKTPOIUTOB. Pacternl Beimumupt pH B pacTBOPax KHCAOT ¥ OCHOBAHHI.

79. DNEKTPOAHBIH NOTEHUMAN MOHHO-METAIMUECKUX H Fa308bIX HICKTPOIOB. Ypasuenue Heprcra. Pacuer 2/1C
Fa/lbBAHUMECKMX DMIEMEHTOB. COCTABICHHE Fa/ibBRHWUCCKUX DJIE-MEHTOB 1 DJIEKTPOIHBIX HPOLIECCOB.

80. Onpepenervie BO3MOKHOCTH IPOTEKAHNS KOPPOIMMA MCTANLIA B 3a0aHHBIX YCAOBUAX. CIIOCOOHI 3a1UThI
META/LIIOB OT KOPPO3HH.

81. Bosiee nosiHOE NoHUMAHKE 3aKOHOB XHMMUCCKOH TEPMOAMHAMMKI H KHHETHKH, MoJiyueH1e HaBbIKOB B pacuyere
TENIOBLIX SPHEKTOB, ONPEACIEHHH HAMPABICHHOCTH XMMUUYECKHX 1TPOHECCOB, AHATH3C PEAKLIMOHHOMN
CTOCOBHOCTH BELECTR, ONPECACHUM CKOPOCTH PEAKLMH, PACUETE KOHCTAHTBI PABHOBECHS, PaBHOBECHbIX
KOHUEHTPALKH PEareHTOR W NPOJAYKTOB.

82. INpuroTornenue pacrsopa 3a1aHHON KOHHENTPAUMH 3 KOHLEHTPUPOBAHHOIO pacteopa. OnipeaencHue
KOHLICHTPALIMK KPEMKOIo pacTBopa ¢ NOMOLbLIo apeomeTpa. PasGasienue pacreopos.

83. DKCNEPUMEHTANILHOE ONPEAENICHHE MOIIPHON MACCht HKBHBAICHTOR AHOMMHMS METO-IOM BbITCCHEHHS
BOJIOPOAA U3 KMCIIOTHI. [lpuMeneHne 3aKoHa HKBUBAICHTOB B pacyeTax

84. Onpenenenne pH pacTBOPOB KHCIOT i OCHOBAHKHN € HOMOUIBIO PABIHYHBIX vngnkaropos. Cpasre-Hue
MONYUEHHBIX BEMUYUH C PACHETHRhIMH,

85. Habmoaenue npoLeccos Kopposuu METALIOR B 2aBUCHMOCTH 0T PA3THUHBIX YCIOBHH HAXOMICHHUS.
AKTHBALMS KOPPO3MM. 3AIHTHBIC METALIHYECKHE NOKPLiTHs. COCTABICHHUE KOPPOZHOHHBIX FNEMEHTOB U
DNEKTPOAHBIX NPOLECCOR.

86. Uncno skBuBaneHTHOCTH.

87. IlpumereHre OCHOBHBIX 33KOHOB XMMMH B KOJMUCCTREHHBIX PACUESTAX N0 YPABHCHUAM peakumid.

88. Tlpumenenye 3ak0Ha IKBUBAICHTOB B TEPMOXMMHUECKHX PACCUETAX.

89. PaccueTsl ckopocTet peaxumy 1 onpeaeiciie Gakropos BAMSIOLMX Ha CKOPOCTb H CMEILENHE XMMUUECKOT0
paBHOBECHSI.

90. PaccueTsl KOHUEHTPaLKMH PacTBOPOE.

91. DneKkTPOXMMUYECKHE PACUCTbI (10 YPABHEHUAM Peakilni.

92. DnexTPOXMMUUECKHE PACUCTHI 110 YPABHEHHIM PCAKLMIA



93. IpumeHeHHE OCHOBHBIX 3aKOHOB XKMUM B KOJIMUCCTBCHHBIX PACHETAX 110 YPABHEHUAM peakLyii.

94. IlpumeHeHHe 3aKOHOB TEPMOJMHAMUKM B TEPMOXHMHYCCKHX PaCcCHETax.

95. PaccueTnl ckopocTeit peakiinu 1 onpeaesictine Gakropos BAMSIOUMX HA CKOPOCTb U CMELIEHHE XMMHUUECKOTO
paBHOBECHSI.

Bropas rpynna nepnoaa arvecranuu (3auer) - ounan gopma (2 cemectp), 3acunas gpopma (2 cemectp)
1. Bujibl 2KECTKOCTH BOIbL. EAMHULILE W3MEPCHUS KECTKOCTM.

2. Knaccu(pmkaums npuposHbiX BOJL 110 BEJIMUNHE IKECTKOCTH ¥ 110 MUHEPATTN3ALNM.

3. Onpenenctue KapOOHATHOMN HECTKOCTH BOIbL.

4. MeTopbl ycTpaHeHHs kapOOHaTHOM KECTKOCTH: @) TEPMHUUECKMH METOA YMATUCHUS BObI; §)
COJIOBO-M3BECTKOBbINM METO/; B) W3BECTKOBbIH METOM; ') hocharHbliii MeTO.

5. PacueTbl JKEeCTKOCTH BOJIbI K MACChl PEArCHTOR, HEOOXOAMMBIX /ISl YMATUEHHS! BO/IbI.

6. Meron nonnoro obmena. Knaccuuraums nonnros.

7. [lucnepcHbie cuctembl. Knaccudukarius AUCHEPCHLIN CHCTEM 110 PA3MEPY YacTHLL IMCNEPCHOM

dasbr. [Iucnepchas dasza. Jucnepcronnas cpepa.

8. Kilaccu(pmrauus QUCIIEPCHBIX CHCTEM 110 aFPeraTHOMY COCTOSHMIO AMCNEPCHOM (azbl U AUCIIEPCUOHHOM
cpenbi.

9. Knaccnukanus KoaTOMARBIX CUCTEM MO CTEHEHN B3aUMOACHCTBUS JUCTIEPCHOM (pa3bl ¢ AUCHIEPCHOHHOI
cpenoi (MModuiibHble U THO(GOOHBLIC KOLTOUAHBIC PACTBOPHI ).

10. Knaccupukaums KonMOMAHBIX CHCTEM 110 CTEMNEHY B3aUMO/ICHCTBHS UACTHLL AMCTIEPCHOM (hazbl MEKY COBON.
[enu v 3onu.

11. MeTonbl noSyUeHHUst AUCTICPCHBIX CHCTEM.

12. OnTHueckre CBOMCTBA AUCTIEPCHBIX CUCTEM.

13. TloBepXHOCTHAS YHEPIHs. TOBEPXHOCTHOE HATIKEHME.

14. Ancopbums. ITAB. Tlpumenenue TTAB B cipoutenscrse.

15. Kosounpneie pacrpopbl. CTpoenie KOIIOWIHBIX HaCTHLL THAPOPOOHBIX 30Meil.
16. YCTOMUMBOCTS M KOATYJISILMS KOJUIOWAHBIX CHCTEM. Bribl YCTORMMBOCTH. [pasuno ynsue-Tapau.
17. Dakropbl, BAMSIOWME Ha YCTORUABOCTE W KOANYASUHIO KOJUIOM/HBIX PACTBOPOB.
18. OBuime PrznKo-xuMHUCCKUE CBOMCTBA BIIKYL{HX BEWICCTE U UX KIACCH(UKALIMS.
19. BozaywHsie Bixyume sewectsa. BosayLinas u3pects.

20. T'UNCoRbIC BSOKYLIME BELUECTBA.

21. MarHe3najibHbIHi UEMEHT.

22. CunMkaTHOE CTEKIO.

23. Kunkoe crexno.

24. Curannbt.

25. @apdop, pasHc, 00KMIOBbIC KEPAMHUUECKHE MATEPHANDI.

26. Moprnanauement. Chipbe, NOIYUCHHE, TBEPACHUC, TIPUMEHEHHKE.

27. I'nunozemucToiii tement. Chipbe, nojiyueHue, TBEPACHNE, PUMEHEHNE.

28. I'mapaBauveckas w3pects. [yluoianossie nobaBku.

29. Koppozus 6erona. MeTo/tbi 3aliThi 0T KOPPOZHHU.

30. Knaccutpukaums, crpykrypa v CBOMCTBA NOJKMEPOB.

31. ®uznueckue CROKUCTBA NOIUMEPOR.

32. JlecTpyKLuHst OJUMEPOB, €C OCHOBHDIE BHJIbI.

33. Ilnacrmacchi.

34. Buabl NonvMEPOB, HIPUMCHSIEMbIX B CTPONTENLETBE.

35. lNonumepubie nodasku B OCTOMHBL.

36. Onpenenernve CHARKATHONO MOLYJIS MKHAKOTO CTEKNA.

37. Onpenenenue 001IEH KECTKOCTH BOJIbI.

38. Onpenenerre KapOOHATHOM HKECTKOCTH BObI.

39. Onpenenenne aacopOLMK YKCYCHOH KUCHOTHE HA AKTMBMPOBAHHOM YIie.

40. Onpenenenne CyMMapHOro Coaeprkanns KapbonaTos KaibLks U MArHKS B MEJIE.
41. PacueTsl :KECTKOCTH BO/IbI, MACCHE PACTBOPCHHBIX COJCH B BOJIE.

42. Pacuerbl Macc peareHToB, HEOOXOAUMBIX sl YMATYEHUS BO/IbI.

43. Crpoenue vactuul gucnepcHoit (assi ruapodoSHmii 3omei. Cocrapienue Gopmyst Muuesn ruapodhoGHbIx
30/1€H.



44, YcToMUMBOCTL M KOArVIISILMS KOJIOMHLIX CHCTEM.

45. OnpeneneHne noporos KOarysiimu ruapoGhoedHsix 30eH.

46. Pewuenue 3a3au:paccHerbi 0 YPABHCHUAM TONYUCHUS ¥ TBEPACHHS BIXKYLIMX MATCPHANIOB.

47. Bo3ywHbIe BOKYLLHE MATCPHADI.

48. Colpbe, NOMYUEHHE 1 TBEPACHHE BO3AYILHON H3RECTH, PUTICOBLIX U MATHE3HAlIbHbIX BSKYLLMX.

49. T'uppaBaruecKue BSHKYIUME MATCPUAIIbI.

50. Crbipbe, nonyyeHu1e n TBEPACHUE MIMHO3ZEMUCTONO W FIOPTIIAHALUCMEHTOB, I'M/PaBIMUYECKONH H3BECTH.
51. Cripbe, nostyueHue u TBEPACHME MIMHOBEMUCTOIO ¥ NOPTIAHAUEMEHTOR, I'MAPABIHIYECKON W3BECTH.
52. Pewlenue 3ana4:paccueThl N0 YpaBHEHHsiM NOAYUCHHS U TBEPACHHS BSHKYUMX MATEPHATIOB.

53. Cripbe, nojyueH1e n TBePACHHE MIMHOBCMUCTOrO ¥ HOPTIAHALEMEHTOB, THAPABIMUCCKON H3BECTH.
54. OnpeaeneHue KauyecTsa BOJibl 10 OCHOBHBIM HOKA3aTENAM.

55. Knaccudmkauus aucnepeHbix CHCTEM (CTPOMTENILHLIC MaTepHalibi).

56. BbIOOp CTPOUTENbHBIX MATEPHATIOB B COOTBETCTBMH ¢ XMMUUECKMM COCTABOM (CBOWCTBAMM).

57. BoiOOp CTPOUTENIbHBIX MATEPHANIOB B COOTBETCTBHK C XHMHYECKMM COCTaBOM (CBOMCTBaMM).

58. Cunukaruble Matepraiibl. BoiGop cTponTenbisiX MATEPHAIOB B COOTBETCTBUM ¢ XMMUUYECKUM COCTABOM
(covicTBamu).

59. Onpenenerue OCHOBHLIX NOKAZaTENEH Ka4ecTBA RO/LbL.

60. BbiGOp cTpOMTENbHBIX MATEPHANIOB B COOTBETCTBUM ¢ XHMHUECKHM COCTaBOM (CBOHCTBAMM). JIMCIepCHOCTD
MaTepuasos.

61. OcHoBHbIE TPEOOBAHMSA K KAUECTBY BOJbI PUMEHACMOMN YIS 3aTEOPEHUS MUHEPAJIbHBIX BSOKYLIHX.

62. BbIOOp CTPOMTENBHBIX MATEPHATIOR B COOTBETCTBHM ¢ XMMHUECKMM COCTABOM (CBOHCTBAMM). Aresus.
63. BbiOOp cTpouTEsibHbIX MATEPHANIOB B COOTBETCTBIM ¢ XUMUUECKUM cocTasom (caoiictamu). TTopowky.
64. BblOOp CTPOMTENLHBIX MATEPHANIOB B COOTBETCTRHM C XMMHUECKMM COCTaBOM (CroiicTBamy). LiemMeHTbI.
65. BbiGop cTpoMTENbHBLIX MATEPHAIOR B COOTBETCTBMM C XUMHHECKMM COCTaBOM (cBolicrBami). Bosayitbie,
TUAPABIMYECKHE MUHEPAIBHBLIC BSIKYIHE.

4.3 TexHOIOrUs BhISBICHIH YPOBIH OCBOLIUENA [LEECRY M 10 I

TexHomorus BLIARICHUS YPOBHS OCBOCHMS JHCLMIUIMHbE TPUBOANTCS B (porie oueHounbix cpeacts (POC).
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S. YUEBHO-METOJMUYECKOE # UH®OPMAUMOHHOE OBECIIEYEHME OCBOEHUS
JUCUMTIIAHDE (MO Y Jish

5.1. OcuoBHas H ONOJHHTEILHUAN JHTEPATYPR
OcHoBHasn JuTEpPATYPA

I. Koposun, H. B.  Obuas xumus : yueOuuK s BY308 10 TeXH. Hanpaeienuam v cnen. / H. B. Koposun. - 10-¢
M3, 1or. - Mockea : Boicuiag wixosra, 2008. - 558 ¢. - win. - (TloGepuresns konkypea yueGHukos). - Bubnuorp.: c.
546. - ISBN 978-5-06-004403-4 : 616.00.

2. Cemenon, M.H.  Xumus [Dnexrponnbiit pecype] : yueGuunk / W. H. Cemenon, M. JI. Tlepdunosa. - Xumus ;
2019-06-21. - Cankr-TlerepOypr : XMMUW3 AT, 2016. - 656 ¢. - ISBN 978-5-9388-275-5.
(http://www.iprbookshop.ru/49800.html)

JonoHuTeILHASE AHTEPATYPa

1. Mpece, LA, Ocriosbl o6wuei xumun [ Dnexrponnsiit pecype] : yuebuoe nocobue / M. A. Tlpece. - OcHOBbI
obuwer xummu ; 2017-07-01. - Canxr-TlerepGypr : XUMUW3HAT, 2014. - 352 ¢. - ISBN 978-5-93808-234-2.
(http://www.iprbookshop.ru/22542 htm})

2. Bonbxun, B. B, O6uias xumus. M3dpanusie raaee : yuet. nocobue 11s BY208 110 HANPaBACHUIM NOATOT. U
cne. B 00u1. TexHuKK 1 Texnonoriu / B. B. Bonbxun. - 2-¢ usa.. nepepad. u gon. - Cankr-TerepGypr ; Mocksa ;
Kpacronap : Jlans, 2008. - 379 ¢. 1 ni. - (YueOnuku juis gy3os. Cneunanbhas nurepatypa). - ISBN
978-5-8114-0831-3 : 613.00.

3. XuMKS : METOJL. YKa3aHMS 110 BbHIOAHCHHUIO KOHTPOJILHOM paboTnt Ne | s Hanpapneuust 271101.65
"CTPOUTENLCTBO YHUKANLHBIX 3aHuit 1 coopyiennit” 3a0unoil Gopnib 0Byuenns / Hopocu6. roc.
apxurexTyp.-crpout. yu-r, Kad. xumuu ; coer.: A. M. Janunenxo, M. J1. Kocunora,C. B. Csicoes. -
Hoeocubupck : HI'ACY (Cuberpun), 2013, - 28 ¢, tabu. - 6.u.

4. Axumos, JLW.  Xumus [ Duekrponnstdi pecype] : yuebnoe nocobue / JI. . Axumor, A. W. [Taenos. -
Canxr-TlerepOypr : Caunkr-TerepOypresuil rocy 1apeTreniblii apXuTeKTy pHO-CTPOUTEIbHbIN yHusepcuret, DbC
ACB, 2011. - 142 ¢. - ISBN 978-5-9227-0291-1. (http://www.iprbookshop.ru/ 19054 .html)

MeTO,[ll’l‘leCKMt‘ YKA3AHMM

1. OCHOBHbBIE MOHATHS U 3AKOHBI XMMIK | KOHTPOJIBHBIC 3a/aimns s 1 Kypea no HANPaBJICHUIO MOANOTOBKH
08.03.01 "Crpourensbctro” Beex hopm 0byuenus / M-go obpazosanus u nayku PO, Hosocub. roc.
apXUTeKTYpP.-CTPOUT. YH-T (Cubcrpun), Kad. xumum ; cocr. M. J1. Kocunoea. - Hopocubupek : HTACY
(Cuberpun), 2015. - 28 ¢. : rabn. - 6.u.

2. OKMCIIHTENBLHO-BOCCTAHOBUTENBHBIC PEAKLMN 1 METOJL. yKazaHus aist | kypea Beex crieit. u popm oGyuenus /
Hoeocub. roc. apxurexryp.-crpour. yu-1 (Cuberpun), Kad. xumun ; coer. T. H. Yepemucuna. - HosocuGupek
HI'ACY (Cuberpun), 2011, - 12 ¢. - 6.u.

3. Wepuwnera, T. A. (npod. : HPACY (Cuberpun), kad. Xumusa).  Xumus : yuet. nocobue ais noaror. K
Tectuposanuio / T. A. llepuinesa ; Hosocr®. roc. apxurexryp.-crpont. yu-t (Cuberpun). - HopocuBupek
HI'ACY (Cuberpun), 2011, - 148 ¢. @ 1abn. - Bubawmorp.: ¢. 148. - ISBN 978-5-7795-0544-4 - 136.00.

4. Vlonnble papnoBecus [ InekTporbiil pecype| : MeToHueckne YKazanus 110 BbINOJHCHHUIO nadopatopHoi
paboTel no HanpasaeHusm noarorosin 08.03.01 "Crpourenserso” (npoduiin "Bogocabikenue u
BogooTBeAcHHE", "TIPOH3BOACTRO 1 NPUMEHEHHE CTPOUTEILHBIX MATEPHANIOR, H3ACINIM KOHCTPYKLMNA") 1
20.03.02 "IMpuporoobycrpoiicteo u Bosonons3oeanme” scex Gopm obyueius / M-po obpaszosanus n ayku P,
Hosocub. roc. apxureryp.-crpout. yu-1 (Cuberpun), Kad. xumin : cocer. H. A. Crapuesa. - HosocuGupek :
HT'ACY (Cuberpun), 2016. - Dnexr

5. COOpHUK 327124 ¥ yHpKHEHUH [O XMMUK | DekTponuLiii pecype] 1 no nanpasieHuio noarotosku 08.03.01
"Crpoutenncrso” Beex dhopm obyucnus / M-so obpazopanus u nayku P®, Hosocub. roc. APXUTEKTYP.-CTPOUT.
yH-T (CubeTpun), Kad. xumuu ; coer. I Tl Anexceesa. - HosocuGupex : HEACY (CuGerpun), 2015. - DNeKTPoH.
TEKCT. - 0.U.

6. Peakunu B pactBOpax siekTposiuTon [ ek Tposibii pecype] @ Metost. ykasanus ais | Kypca Beex criew. u (popm
obyuenus / Hosocub. roc. apxurexryp.-crpount. vu-1 (Cuberpun), Kad. xumuu ; coer. T. H. Hepemucuna. -
Hosocubupck : HFACY (Cuberpun), 2013. - Daexrpou. Texcr. - 6.1,



7. Cocras u cBoHCTBA pacTBOPOB [ DNCKTPOIHLIN pecype| : METOAMYECKHE YKa3aHus 10 PelieHnio 3a1ad ans |
Kypca Bcex Harnpasienni 1 popm obyuenus / Hosocub. roc. apxurekryp.-crpour. yu-r, Kad. xumuu ; cocr.: T.
M. Kpyrekas, O. A. Tlonynuna. - Hosocubupex : H'ACY(Cuberpun), 2014. - Drektpon. Tekcr. - 6.1,

8. XuMus : METO/. YKa3aHUs MO BLIIONHEHNIO KOHTPOJILHOM paGoTsl Ne 2 st Hanpasiienns 271101.65
"CTpOMTENbCTBO YHUKATLHBIX 3AaHuil U coopyxenii” 3a0unoil popmst 0Byuenuns / Horocu®. roc.
apXHUTEKTYp.-cTpouT. yH-T, Kad. xumun ; coct.: M. JI. Kocunosa, A. M. Jlanunenko,C. B. Coicoes. -
Hosocubupck : HFACY (Cuberpun), 2013. - 29 ¢. : raba. - 6.1

9. Cocras 1 CBOHCTBA PACTBOPOB : METOMYECKHE YKA3aHMS 110 PELICHHMIO 3aau uis | kypca BCeX HanpaBaeHui 1
(opm 0byuenus / Hosocu®. roc. apxurextyp.-crpout. yu-r, Kad. xumuu ; cocr.: T. M. Kpyrekas, O. A.
[onynuna. - Hoocubupek : HI'ACY (Cuberpun), 2014, - 28 ¢. - 6.1,

10. Xumuueckas TepMOAMHAMMKE © MHAMBIJL. 3a/iaHHs 1o ucummuinae "O6ut. xumus" s | Kypca Beex crieu.
auee. popmbt 06yuenus / Hosocn®. roc. apxurexryp.-ctpout. yn-1 (Cuberpun), Kad. xumuu ; coer.: T. M.
Kpyrekas, C. B. Coicoes, B. A. Lecrakos. - HosocuGupek :HIACY (Cuberpun). 2007. - 44 ¢. - 6.1

I'l. MnauBuayansroe 3a1aH1e 110 XMMUK 1 METOMUCCKIE YKA3aHUS 110 €10 BLINOJIHEHHIO © 1Sl HANPABICHUS
08.03.01 "Crpourenbeteo” ouno-3aounoii popmsr 06yueting / M-go obpasosanns u nayku PO ; Hosocu6. roc.
apXMTEKTYp.-cTpout. yu-1 (Cuberpun), Kad. xumun : coer. T. M. Kpyrekas. - HosocuGupek : HTACY
(Cuberpun), 2015. - 40 c. : raba. - 6.11.

12. COOpHUMK 32124 M yIPAOKHCHWI 110 XUMHK : 110 HANPABJICHUIO T10470ToBKH 08.03.01 "Crpourenberso” Beex
(popm 0byuenus / M-Bo obpasosativs v nayku PD. Hosocub. roc. APXUTEKTYP.~CTPOUT. YH-T (Cubctpun), Kag.
xumui ; coct. I'. Tl Anexceesa. - Hosocubupek : HUACY (Cuberpun), 2015, - 72 ¢. < rabn. - 6.11.

13. MuauBuayanbroe 3a/iaH1e N0 XMMUH # METOAHUCCKHC YKA3aHHS 110 €10 BBINOIHEHUIO [ DICKTPOHHBIHN pecypc]
: ana vanpagserns 08.03.01 "Crpourennctso” ouno-3a0tH0# Gopmbt 06yuetus / M-Bo obpazoanus 1 Hayku PO
; HosocuG. roc. apxutextyp.-crpour. yu-r (Cuberpun), Kad. xumuu ; coer. T. M. Kpyrekas. - Hosocubupcek :
HI'ACY (Cuberpun), 2015. - Dnekrpon. Teker. - 6.1,

14. Xumuueckoe pasHosecue [ DeKTPOHHBIH pecype] : METOANYECKIE YKA3aKs 110 BHITONHEHHUIO 120, padoTbl
ans 1 kypea geex cneut. ¥ popm o0yuctus / M-go o6pazopanus u nayku PO, Hosocub. roc. APXHUTEKTYP.-CTPOMT.
yH-T (Cubcrpun), Kad. xumumn ; cocr.: A. M. JHannierniko,H. B. baarusuna, M. JI. Kocunosa. - Hopocubupcer :
HIACY (Cuberpun), 2009. - 1 snexrpon. ont. auck (CD-R) : tabn. - 6.1

15. XMMHUECKOE PABHOBECHE & METOJL. YKA3atist 1O BhINOIHEHHIO a0, paboTb ans | Kypea Beex crieli, u (hopm
00yuenus / Hosocub. roc. apxurektyp.-crpomt. yu-t (Cuberpun), Kag. xumun ; coct.: A. M. lanunenxo, H. B.
bnarunmna, M. JI. Kocunosa. - Hosocubuper : HIACY (Cuberpun), 2609. - 12 ¢.: un. - 6.1,

HopmaTuBHas joKkymenranus

1. M3Bectus Byzos. Crpourennerso. 10-11. - 2016.

Hepuoguueckue uzmanmus

I. Bectuuk MI'CY. 10. - 2014,

5.2. Mcenoabzyembie 623 JaunbiX B HHGOPMALMOHUDIC CHPABOUMBIC CHCTEMb

Tabnuua 5.1 Mcnonssyemoe rnporpammuoe obecricicHue

Ne Haumenosanue [Mogrepkaenue .
‘ KonnuectTBo ivueHsuis
n/n MH(OPMALIMOHHBIX PECYPCOB JHLEH3UH
1 2 3 4
I [Office Project 2007 Professional AKT BLITONHEHHLIX PaboOT O 500
15.08.2020r NeA7
2 |Windows XP Professional Ceprudurar ot 20.08.2007 502

Ned2605370, Cepruguxar or
17.07.2008 Ne442909064,
Ceprudmrar ot 26.09.2008
MNed4607324

Tabaunua 5.2 Mcnonssyemsie Gazst JaHHBIX 1 UHPOPMAUMOHHO-CIIPABOUHDIC CHCTEMbI



No Haumenosarue Hoareepnctue . .
KonuuecTpo nuuensnii

n/n HHPOPMALMOHHBIN PECYPCOB JINLCH3MH
1 P 3 4
I |Hayunas snekrpornas Gubnuorexa Cpoboano pacnpoctpausemas b/, 1 000

AKT BBITIOJIHEHHBIX padoT oT
15.08.2020r NeA7, Jlorosop Ne
SIO-4731/2021 or 17.03.2021

2 |MOODLE - [Toprai juctanimonHoro Cpobonno pacnpocrpansiemasn b/, 1 000
o6yuenust HIACY (Cuberprin) AKT BHITOJHEHHBLIX paboT o
15.08.2020r NeA7
3 |Oduumansubiii caitr TTTHTB Crobonno pacripoctpansiemas b/, 1 000

AKT BbITTOJHEHHBIX paboT oT
15.08.2020r NeA7

4 |IIpodeccHonHanbHbie CIPaBOMHbLIC KOHTPAKT Ne 32-21-44 or
cuctembt "Texakenept" yues. 03.08.2021 (py6.)

S5 |Dnexrponnbiit kKaTanor SubLoTeKN Horopop or 20.10.2016 Nel6816 | 500
HIACY (Cuberpuni) AKT sbitonHeHHbix pabor o1

15.08.2020r NeA7

Tabnuua 5.3 Mcnonbsyemble HHTEPHET-pECypehbi

Ne Haumenonanue y
Ceblika
n/n MH(POPMALIMOHHBIX PECYPCOB
1 2 3

I [Mndopmaumonno-cnpasounsiii nopran  |hitp://www.library.ru/
Library.ru

DBC IPRbooks hitp://www.iprbookshop.ru/
3 |«H3eecrus Byzos. CTponTeneTRoy http://izvuzstr.sibstrin.ru/
4 |Caiit 0 xumun. CnpaBouHnK XUnMnKa. http://www.xumuk.ru/

DUBHKO-XUMUUECKHE BETUYHH b

5 |DnekTponHbii pecype yuebHoi hittp://window.edu.ru/
aureparypst Munucrepersa
obpazosanus PO

5.3. MeTO)ll/l‘l('.‘Cl(ﬂ(’.‘ PEKOMCHIAUME O OPVAHMIAMM Y M3YUCSH WA [ CIR M DT b

Tabnuua 5.4 Mcnonbsyembie 08pa3zoBaTelibHbIe TEXHOIOMMHI

Ne Haumenosanue . .
W/ S— Bun sausuii Kpatkas xapakrepucriika
1 2 3 4
L. JAyauropusie norounsie 1 |Mudopmanmonnsie nexunu,  |Ha nexumsx: nenonszosanme
TPYTTIOBbLIE 3aHATUS B NPAKTHHCCKHE 3aHITHS MYJILTHMEIHIHONO NPE3EHTALMOHHOIO
CrieuHaIU3HPORAHHbIX 0bopyI0BaHMs C AICMOHCTpALMEN
KJaccax BricoPuiLMoB, GoTorpad i, KOMILIOTEPHbIX
npesenTauyi, Ha npakruueckux 3aHaTuax:
OCROCHHME KOHKPETHBLIX YMCHUH K HABLIKOB 110
(PCJUICIKEHHOMY NPEIIOAABATEICM AJITOPUTMY.
2. |Meroa npobnemuoro ITpoSuennsie CamocToaTeILHOE H3YUCHHE CTYAEHTAMK
W3JI00KEHUS MaTEpralia JIEKLMK, fIDAKTHUCCKME Mareprana JeKLUMM ¢ nocieayoneh
3AHNTUS AMeKyceueit B ayauropui. Opradusagust
yuebHol paloThbi, HanpasjieHHas Ha pelleHue
KOMIUIEKCHON yueOHO-03HaRaTeLHON 3a5auu
Ha NPAKTHUECKMX 3aHATUAX.




HuTepakrusHas hopma
NPOBEACHMS 3aHSITHI

Jlexums-auckycens,
nexuma-0ecena

Jlexuwmst «oGpatHOl cBsizM», Npeanoaraioas
00CYIKACHHE CMOPHBLIX BOMPOCOB,
BO3HUKAIOWMX NPU HIOKEHUU MaTepuaa B
ayJIHTOPHH.

Berpeun ¢ nipeacraButensiMu npoQuibHbiX
KOMINAHUHN, TOCCUISHHUE CIICLIMATTU3UPOBAHHbIX
BbLICTABOK.

Jucranumonnoe odyuenye

CamocrostenbHas pabora,
Kypcosasi pabora

CamocTosTeNbHo n3yyeHne 00yuaioumMmcs
yueOHOro marepuaia B JMCTaHLMOHHOM
pexxume Ha noprane http://do.sibstrin.ru/,
CAMOKOHTPOJb OCBOCHHS MaTepuaia ¢
MCII0JIL30BAHUEM TECTOBOM 6a3bl noprana
JAMCTAHUKMOHHOTO O0YUCHHMS, KOHCYIbTALMM 11O
BBLITOJIHEHHIO TTPAKTHUYCCKUX 3aaHui 1
KYPCOBOMY NPOEKTUPOBaHKIO B on-line
pewume.

b
[NS]



6. MATEPHUANBHO-TEXHUUYECKOE OBECHFEYEHUE
Tabnuua 6.1 — MarepuanbHO-TEXHUUECKOE O0CCHEUEHME [AMCLMIUTHHb]

Hanmenopanue crieumannibix™
NMOMELIEHMHU U NTIOMEUICHUI 115
CaMOCTOATENLHON PaboThi

Ocnamenue crieuHanbHbIX NOMELUCHHH M HOMELICHUM JUISE CAMOCTOATENIBHOM
paboThi

1

2

3naHue 1abopaTopHOro Kopryca
no yn.Typreuesa, 159, 364 ay.
(Jlekuun)

YueGnast ayiuropus uis NPOBEACHUS 3aHITHI IEKUMOHHOrO TUMA, 3aHSTHII
CEMHMHAPCKOTO THIIA, KYPCOBOTO MPOSKTUPOBAHUS (BbINOIHEHHUS KYPCOBBIX
paboT), rpynuoBbiX 1 MHAUBHAYAILHBIX KOHCYABTAUMHN, TEKYLIErO KOHTPOIS
¥ MPOMEKYTOUHOH ATTECTALMHK.

Obuee konmuecrso mect: 200

3paHue 1abopaTopHOro Kopryca
no yn. Typrenesa, 159, 365 ayn.
(JIaoparopusie, Konrponnbhas,
3auer, Dk3amen, Hpakruueckue,
CPC)

YueOuas ayiuTopus Ajisi POBCACHMUS 3aHATHI CEMHHAPCKOTO TUNA,
PPYNAIOBBIX M MHAMBHAYAIbHBIX KOHCYJIbTALMI, TEKYUICIO KOHTPOJIS 1
NPOMEKYTOUHONW arTecTanum

JlaboparopHbie KOMIIEKChI: YK 110 Kypey Xumuu 1 wir.;O60pyaosanue ans
yuebHoro npouecca: pocka ayauropuas 1 wr.;Mebenb: wikad 4 wr., CTobI
IS wr.JlaGoparopuoe obopyaosanue: paznoe | .

Obuiee konuuecreo mect: 30

3aanue 1abopaTopHOro Kopryca
no yir. Typreuesa, 159, 366 ayn.
(JlabopaTopHbie)

Yuebnas ayauropus Ais NPpOBEJICHMS 3aHATHI CEMMHAPCKOro TURA,
FPYNNOBBLIX 1 HHIANBUIYAIbHBIX KOHCYILTALMM|, TEKYLIEIO KOHTPOJIS U
NPOMENCYTOUHON aTTecTalluu

JiaGopatopHbie KOMIUIEKCHE: YIIK 110 KYPCY XMMHU 7 wr.;O06opynosanue as
yuebHoro npouecca: jtocka ayauroptas 2 wir.;Mebenb: wkad 5 wr., CToMbI
30 wr.JlaGoparoproe odopynosanue: pazuoe | wir., Mewanka 2 wr.
O0wee komuecTso mect: 30

3aaHue 1abopaTopHOro Kopiyca
no yn. Typreuesa, 159,371 ayu.
(JIaboparoptbie)

Yuebnas ayauTopus JUIsl NPOBEICHUS 3aHATHI CEMUHAPCKOTO THNA,
FPYIIOBBLIX ¥ MHAMBUAYAILHBIX KOHCYAbTALMK, TEKYLIErO KOHTPOS W
MPOMEIKYTOUHON aTTECTaLUM

JiaGopaTopHble KOMIUIEKCDE: YJIK 110 Kypcy Xumuu | wir.;M3mepurenshoe
obepynosarne: Tepmomerp 1 ., nonomerpus | wr.;Mebesn: uikad 6 wr.,
naboparopuas 4 wr., crosbi 20 wr., Tymda 22 wr.;JlaBopatopHoe
oGopyaosanue: pasztoe | T, HarpesatensHoe oGopyaosanue 2 wr.
O0yee konuuectro mect: 30

3naHue 1abopaTopHOro Kopnyca
no yn.Typrenesa, 159, 372 avj.
(JIaboparopHsic)

YueOuas ayiuropus [Uist IPOBEACHMS 3aHATHI CEMUHAPCKOTo TMNA,
FPYMIOBBIX M HHAWBHIYAILHBIX KOHCYAbTAUMH, TEKYLIErO KOHTPOJIS 1
NPOMEKYTOUHON ATTeCTaLMK

JlaGopaTopHbic KOMIUICKCBE: YK 110 Kypey xumuu | wit.:Mebeb:
saboparopias 8 wrr., cronsl 12 wr.;Jlaboparoproe obopyosanne:
HarpeparensbHoe odopyaosamue | .

O0dmee konmuectTso mect: 30

* CHGLU/Iaﬂ bHbLIC MOMCILUCH S — _\/'—IC6HbIC AYJATOPUM JUIsE TIPOBEACHMS 3aHATH 1 JICKIIMOHHOIO THUNA, 3aHATHN
CEMMHAPCKOro THMna, Kypcopore HPOCKTHUPOBAHMA {BI)H!OJH*[CIH’]C KYPCOBbLIX pllGOT), FPynnoBbIxX v
UHOUBUAYAJIBHBLIX K()HC)/J'H)THU.M“, TEKYHICTO KOHTPOMS U IIpOlVlC)K}"'l"C*HI10!71 ATTCCTALMMN, a TaK XKC NTOMELUCHUS /15

CaMOCTOSTENbHON PaboThi

ABTOP-pazpabOTUHK (BELY LM JCKTOP)

H.B.lWanbHera
)

—

(|1(%mct.)
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