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1. MACHOPT PABOUYEN IMPOFPAMMBI JUCLHUITJIMHBI
Tabnuua 1.1 OcHoBanue s peainsaimu JUCIMILIMHBI

K.Oll HanpasjicHus HOJM'OTOBKH/ CHCLIMANLHOCTH

(8.03.01

]-lanpagﬂefme l’l()ﬂl‘O’I'(‘!BKlfl/ CHCUNANBHOCTDL

CrponTenserBo

Yposenb 0b6paszoBanus

bakanappuar

I'on paspaGorku/oGHoBACHMS

2021

Tabmua 1.2 Crpykrypa JUCUMIIIMHBI B COOTBETCTBHM € yueOHBIM MIIAHOM

Buabl yueGHO# paGoTbl, BKIIIOUAS CAMOCTOSTENLHYIO Dopma 0dyueHuUs:
paboTy 0OYyUAIOLIMXCS M TPYAOEMKOCTD AMCIHILINHbI ounas OHHO-33a04Has 3a0uHas
TpynoemMKocTs AXCUMIINHDBE 3AYCTHBLIX CAMHMLL 5 5
aKaJICMHUUCCKHUX
yacos &Y 180
Konraxrnas paGora, |Aynurophas JICKIMH 32 10
4ac NpaxTHIECKue 4%
3aHsTUS o
N1abopaToOpHbiii
28 20
NpaKTHKyMm
Breayautopnas
CamocrositenbHast pabora, uac 98 150
Tabnuua 1.3 @opmbl KOHTPOIIS AUCUMIIHHb)
Cemectp Bopma obyuctus:
u (hopma KOHTPOJIS ouHas OUHO-3204HAS 3a04Has!
NepUOibl KOHTPOJIs 1.2 cem 1,2 cem
dK3aMeH (bi) | cem | cem
3a4uér (bl) 2 cem 2 cem
Kypcosas pabota
KYPCOBOH MPOEKT
MHAUBUIYabHOE 3aaHmne (KoHTposibHas padora) 1.2 cem 1.2 cem
Tabauua 1.4 Buasi camocrosresibHoii paboTii
. . Dopma 0OyHeHus
Bun camocrositenbHo# paboThbi Bua sanstus F'hin nepuona P =
ouHas OQUHO-3a04HAs | 3a0uHas
, Teopernueckoe
IToaroroBka Kk nexuusm Jlekimu N
obyuenue 32 52
[Hoororopika y Tap HatNE YA IR T IS PSS
aAKTUHECKNE
3AHATHSIM pe obyueHue 22 34
[Toaroroska k naboparopHoii ~ Teoperuyeckoe
JlaBoparopubie - =
pabore odyueHue 28 35
BbinosiHeHue KOHTPOILHOMN N Teoperndeckoe
Kotrrponbiias A
padoTh obyuenue 13 26
. DK3aMEHALMOHH
ITogroroBka k 3auery 3auer
bi€ CECCHM 2 2
_ DK3aMEHALMOHH
[ToaroroBka k sK3amery Dizamen
bIC CECCUM | 1
Hroro 98 150

[8]



2. BEJIb OCBOEHUA AMCUMTNTJIAHBE

2.1. Heab u 32324 OCBOSH IS JAHCLEE BLJEEI LI

MOJTy4CHHE (I)yl--l)laMeH'l‘aJ'lI:HO!'O U INPUKIAAHOTO XUMUYCCKOro OGle',%OBEIHMﬂ B XOAC MNMOAIroTOBKH GEIK(:UIaBpOB no
HaripapJiCHHIO (<CTPOI/ITCJH>CTBO>> W ero JanbHeliuee Herob30BaHue B I-l’c’lyl{H()ﬁ 1] I'Ip&lKTHHCCKOFI ACATEILHOCTH.

3aaalm OCBOEHUS JUCLUMIITHHbI:

1. CO31aHHE XUMMUHECKOIO MbHUNCHHS, 3HAHKUE W NPUMEHCHHC 3aKOHOB XUMKHK [/ PCLLUCHUS 3a/1a4 CTpOHTC.ﬂbHOFI

TEXHONOIMU HA COBPECMCHHOM YPOBHC.

[lporpamma cocrapnena B coorserctpru ¢ Tpedosanusivn OeaepaiibHOrO roCcy 1apcTBEHHOTO 06pa30BaTENLHOTO
CTaHjapra BbICIIEro 00pa30BaHus 10 HaNPaBIeHMIO MOAIOTOBKH / cneunanbHOCTH CTPOUTENLCTRO.

Ilporpamma coctasnena ¢ yu€rom pekoMeHaUni nPUMepHOi OCHOBHON 00pa3oBATEILHON NPOrpaMMbl BLICLUENO
00pazoBaHys NO HANPABICHKIO NOAFOTOBKH/CTICHMANbHOCTH CTPOMTENLCTBO YTBEPHAEHHOM 28.05.2021.

2.2. TlepeueHb NIanHPYeMbIX PE3YALTATOR OGYUEHME IO JUCHHVIMHE (MOLY/II0), COOTHECCHHBIX €
NJIAHAPYCMBIMHE PE3YALTATAME 0CBOCKHHS 00DAZ0BATENALHON POTPAMM b

Tabnuua 2.1 MepeucHb maHUpyemMbiX pe3yibTaroB 00yueH s Nno AUCLMNIUHE

Kon n HaumMeHoBaHWe KOMICTCHIMH
(pe3ynbraT OcBOCHMS )

KO[[ W HaMMCHOBAHKWEC MHAKKATOPA JOCTHKCHHUA KOMIETEHLMU

OTIIK-1. Cnocoben petiars 3aiaquu
NpodhecCuOHANLHOM ACATELHOCTH Ha
OCHOBE UCTOJIL30BAHUA TEOPETHUECKUX
M MPAKTUYECKUX OCHOB CCTECTBEHHBIX U
TEXHHUYECKMX HAYK, & TAKIKE
MaTEeMaTHYECKOro annapara

OTK-1.1. 3HaeT 0CHOBbI GCTCCTBEHHBIX M TEXHWUYECKUX HAYK, a TAKKE
MaTEMaTHHECKOTO aflnapara Afs peLieHus 3ana4 npogdeccuonansHoH
NESTENHLHOCTH

OIIK-1. CnocoGen pewars 3amauu
npogdeccuoHanbHOM ACITENLHOCTH Ha
OCHOBE MCIOJIL30BAHUS TCOPETUHECKMX
M MPaKTHHECKUX OCHOB CCTCCTBCHHBIX M
TEXHHUECKMX HAYK, 8 TAKIKE
MaTeMaTHUECKOro annapara

OHK-1.2. Micnonbsyer 6a30Bbi€ 3aKOHBI €CTECTBEHHBIX M TEXHUUECKHX
HAYK, JUist PEINCHUS RHKEHEPHbIX 33184 1PoeccuoHalbHOM
NCATCHBHOCTU B 001ACTH CTPOUTENLCTBA

OIK-1. CnocobeH pewiars 3aauu
Npo(ecCHOHAILHOMN JeSTEeSILHOCTH Ha
OCHOBE MCMOJBL30BAHNS TCOPETHUCCKHX
U MPAKTUHECKHUX OCHOB €CTCCTBCHHLIX M
TEXHHUUECKHX HAYK, & TAKIKE
MaTeMaTHUEeCKOro annapara

OFK-1.3. TlpumeHser matemaTuiueckuil annapar ajis petieHus 3anay
NMPOPECCHOHAILHON AeSTENLHOCTH

Ta6ﬂl/ll.l'd 2.2 -~ [—[JlaHprCM LIC PC3YILTATLI OCBOCHWA JUCHWIUIHHDBI ()6]’)21'30[321’!‘(’3.}1 bHOW nporpamMmmbi

KOD, N HAUMEHOBAHWEC MHAWKQTOPA
JOCTHIKECHUS KOMIMETCHUMH

Haumenosatpe noxazarens ouenupanus (pesyibrata 00yueHus no
JUCUMIUIMHE)

1

2

OIIK-1.1. 3HaeT OCHOBbL! €CTECTBEHHBIX
M TEXHUYECKHMX HaYK, a TaKKe
MaTEMaTUYECKOro anmnapara jiis
pelueHus 3aaa4 npodheccuoHanbHoK
NEeATENLHOCTH

3naer: OTK-1.1. OCHOBBI €CTECTBEHHBIX 1 TEXHUUECKUX HAYK, a TAKIKE
MaTEMaTHHECKOTO arflapaTa julst peLieHus 3anau npoecCHoHabLHORMN
JICSITENBLHOCTH

Ymeer: OHK-1.1. Onpenensite XapakrepucTUKK XUMHUECKUX ¢
(U3MUECKUX TTPOLECCOB (ABNCHMH), XaPaKTCPHBIX JI1st OOBLEKTOB
POPECcCHOHANLHON ACSTEILHOCTH HA OCHOBE IKCIIEPUMEHTANILHBIX
MCCACAOBAHMH, npeicTapiaTh Oa3zoBbie Uis npodeccHoHanbHOM cepbi
(puzmHecKue NPOLECCHE U SIBICHMS B BUJ/IC MATEMATHUECKOTO(MX)
ypasrerns(ii)

Mmeer nasprick: OTIK-1.1. Pelnenns ninkeHepHbIX 3a1a4 ¢ IOMOLLLIO
3AKOHOB CCTECTBEHHDBIX M TOUHBLIX HAYK, MaTCMaTHUECKOr0 anrapara

(O8]



OITK-1.2. Ucnosib3yer 6a3oBble 3aK0Hbi
€CTECTBEHHBIX W TCXHUUYCCKHX HAYK, /s
pELIeHHS UHDKEHEPHLIX 3a/1a4
NPOPCCCHOHANBHON JeHTENILHOCTH B
0o0nacTu CTpoUTENbLCTEA

3unaer: OIK-1.2. MeToamky onpeieicHus XapakTepucTik
(rsznyeckoro npouecca (ABJACHMUS ), XapakTepHoro Ans 00bEKTOB
NPOPECCHOHANBLHON AESTENLHOCTH, Ha OCHOBE TEOPETHUECKOTO H
HKCNLPUMCHTANBHOTO UCCIICAOBAHMI, MATEMATHYECKOTO
MOUCIMPOBAHIS

Ymeer: OHK-1.2. Ocywectensrs BuiGop 6a30BbiX (PU3MUECKUX U
XUMUUCCKHUN 3AKOHOB A5t PEILeHUs 3a1a4 NPogeccHoHanbLHOMU
JeSATENHHOCTH

Mmeer nasbixn: OTK-1.2. Knaccndukaummn puznuecknx n XMMHUECKUX
NPOLECCOB, NPOTEKAIOILMX HA 00BbEKTE NPOQeccuoHanLHOM
JSSITENNBHOCTH

OITK-1.3. INpumenser Mmaremaruueckmii
arnapar AJisi petieHus 3a4ay
NpopecCUOHAILHON JEATENLHOCTH

3naer: OINK-1.3. Hpunumns npuMeHenns MaTeMaTIeckoro anmnapara
JU1R PELBCHMs 3a1ak NpodecCHOHANILHON ISATENBHOCTH

Ymeer: ONK-1.3. Tpencrasnsats Gazosbie s npodeccuonansHoM
cepbi PU3MUECKME MPOLIECCHI U ABJICHUS B BUE MATEMATHUECKHX
YPaBHEHUR

Hmeer nassiicn: ONK-1.3. Pelenns nKeHEPHO-reoMeTpUUECKUX
3aaa4 rpapuueckuMu crnocobamu

HHdopmauns o BbIsSBICHHN PE3YILTATOR OCBOCHHMS AMCUUTUIMHBI NPEacTaBiena b DOHe OLEHOUHBIX CPEACTB M0
aucuuniine. Hacropt GOC npencrasien B pazaene 4 PITL

lpumeuanue: @OC paspabarsipactes kak npunoxenue k PIJL s coorsercreuu ¢ [Monokennem o ®OC,
YTBEPAKACHHLIM JOKAILHLIM HOPMATHBHLIM AKTOM.




3. COAEPKAHME JUCUMUTIJIMHBI

3.1. Tembl yueOnoii JucHBnIHEbI (JICKIEHOM LIS 3AHKTHS )

Tabnuua 3.1 Tembl eKUHUOHHBIX 3aHITHl

KosnuecrBo vacos no popmam
o0yuenus

Ne n/n

Haumenosanue
paznena
JIMCLMITIMHDI
(MO-yJist)

Tema v coteprKanne TCKUMOHHOTO
JAHA-TUS

Kour. pab

Cam. pabd

3a04Hasia

3a04Has

2

3

& | OUHada

7| OYH.-3a04Hasa

=)

~| OUHag

S0 | OYH.-3a04Hasd

&

IlepBas rpynna
nepHoaa
arrecranmuy
(3x3amen)

eounas gopma (1 cemecrp), 3a0unan
thopma (1 cemectp)

OCHOBHBIC TTOHATUS
W 3aKOHbI XMMHWU.
DKBUBAJIEHT.

OCHOBHBIC 3aKOHBI U TTOHSITHS X UMMM,
DkBuBaicHT. XUMUUeCKue (popmibl
CYILECTBOBANMS MATEPUH, XUMUYCCKHE
peakumn. Dopmysibibie eaunutb (DE)
seuiecrsa. KosinuecTso BetecTna.
MongpHas macca ieMeHTa, BELLECTRA,
MOJISIPHBIR 00beM 123000pa3zHoro
peutectsa. CTencHb OKUCACHMSL.
DxpupanenT peitiecrra. Hucno
akpuBanienTHocty (£(B)). Onpeaenectue
Z(B) B peakuusix obmena,

W]

8]

Xumuueckas
TEPMOJIMHAMMKA.

1-# 3aK0H TEPMOJUHAMUKN.
Tepmoxumus.lIpeamer XumMuueckoi
TepMofdHamuici. Tepmojaunamuueckas
CUCTEMA, OKPYKAIOWAs Cpejid, XapakTep
B3aMMOACHCTBYHSI MEXCLY HUMU.
Cocrosiuue cucrempl, napamerpb!
Co-CTosHMA. PYHKLIMH COCTOSHUS.
BryTtpennss auepris.
Tepmopunamuieckuii niponece. MyHkunu
npouecca. Tennora. Padora. Hepsbiii
3aKOH TEPMOJIMHAMUKY J1isi

MROTAPDO-RAMIEILIN 5 24 !«’:'\I TEBIN CUCTORM
T

(§9]

('S

DHraibling cuctembl. lpumeneny

Xumuueckas
TEPMOJAMHAMUKA.

2- 3aKOH TCPMOAMHAMMIKH.

Durponus. Heobparumbie n obparvmbie
npoueccol. Makpo- 1 MBEKPOCOCTOSIHUS
cucteMbi. TepmMoauHamvuuieckas
BEPOATHOCTL COCTORHMS CUCTEMDI.
Ypasnenue bonbumana. JHrponus — mepa
HEYNOPSOUCHHOCTH COCTOSHMSE CUCTCMbE.
Bropoil nakon vepMotMHamMuKu.
HanpapiaenuocTh XMMHUCCKUX TIPOLECCOB.
DazoBbic PaBHOBECHS. T PCTUH 3aKOH
TEPMOAMHAMUKH. CraHiapTHas SHTPOIuS.
>acueT U3MEHEHUS DHTPOTTHH

[S8]




Xumuueckas
KMHETHKA.
XUMUUECKOe
paBHOBECHE.
Karanus.

Kumuueckas kuneruka.llpoctiie u
cnokHbie peakin. Housrrne mexanusma
peaxiin. CKOPOCTh XMMHYECKOM
peakimu; GaKkTophbl, BAKSIOIME Ha
CKOPOCTH. 3aKOH JACHCTBYIOLMK Macc.
Kuneruueckue yparnenus. Koncranra
CKOPOCTH PaKTOPLi, BIMSIOWIMNE HA HEee.
3aBUCHMOCTDL CKOPOCTH XMMHYECKO#
peaxumu o1 remneparypbi. [pasuito
Banr-T'opa. Ypaenerine Appenuyca;
DHEPIus aKTHRALIMK, AKTHUBUPOBAHHBIH
KOMIUIEKC, K

o]

[§e]

Xumuyeckas
KMHETHKA.
XUMHUECKOE
paBHOBECHE.
Karanus.

Xumuueckoe
pasnosecye. Karanus. Karaguruueckue
cucrembl. F'oMoreHHniit, reveporetmbiii
xaranus. Katamsarop. Cyre seicrsus
KaTain3aTopa. XMMHUCCKOE PaBHOBECHE,
YCIOBHE XMMHYECKOFO PABHOBECHS. 3aKOH
JEUCTBYIOLMX Mace i 00paruMoro
npouecca. Koucranra XumMuueckoro
PABHOBECHS JI1st TOMOFCHHOW u
rereporenHon peakumi: akropn,
sivsiomme Ha Hee. Cveuienne
XUMHYECKOro pasropecusi. [ Ipumiimn
Jle-Ularens

0,5

6

=)

PacTBopbi.

Konuentpaigu. JHuccounanms. OGwasn
XapaKkTCPUCTHRA PACTBOPOB.
PacrBopuresib, pactBOPEHHOC BEUICCTBO.
Knaccu-Quranms pactsopos.
PacTBopuMOCTSL TBEPABIX BELIECTR,
KuAKocTel, razor. Crnocolsl BbipameHws
COCTABA PACTBOPOB: MACCORAS NOJI,
MOJISIpHAs ONtst, MONsipHast
KOHUEHTPA-IMS, MOMSIPHAS KOHUCHTPALLIMS
IKBUBAICHTOB, MOJSILHAS KOHLICHTPALIM.
3aKOH DKBU-BAICHTOB /U151 PACTBOPOB.
Teopus oOpazosanus p

[§]

o

~J

PacrBopst.

Iikana pH. Pacuer peakuuv

cpenbl. onnoe npovseescHue BojibI.
Boaopo/iibiii v ruapoKcHiin b
nokasarenn. Llkana pH. Pacuer pH

DACTRONOR CUILHEIX U CHAORIX KUCHOT 1

0,5

o

ocHoBaHki. Kucnorno-ocHonubie
uHIKKaTopbl. uaponus conieh. Makropsl,
BIMSIOUIME Ha PraApoitns. [ uaponus conei
MO KaTHOHY, MO aHKHOHY, NOAHBIH
FHPONM3.

PactBopbi.

Konnurarusnnie csoiictsa

pacrropor. Konurarusibie caoiicTsa
PacTBOPOB HEICKTPOINTOB. 3akon Payis
v ero cneieTeus. OCcMoc. OCMOTHHECKOE
Jasnenue. 3axon Baur-I'odda.
Kommratusabie CBOHCTBA pac-TBOPOR
WEKTPONUTOB. M30oTonuuecknii

Koo dument.

8]




9 [Onekrpoxumuueckue {[lousitue snekrpona. Y pashenue 2 | 2 4
MPOLIECChI. Heprcra. DnekrpoxuMuieckue cucremsl.
OcoOEHHOCTH NICKTPOXHMHUUYECKHX
npoueccos. MonHo-MeTasinueckuid
AMEKTPO. Bosuukunosenue qpoinoro
ICKTPUUECKOrO CII0sI HA FPpaHKie
WIEKTPOU-DICKTPONIUT. PaBHOBECHBIH
INEKTPOANBIA DOTeHIMAN. Y pasHeHne
Hepucera. FaszoBbie siekrpoibl.
Bouopoansiit anekrpon. Kuciaoposbiii
WekTpos CraHaapTHBI AICKTPOAHbIH
NOTEHUMAN. DASKTPOXUMHUCCKMH PsijL
Hanps
10| Dnexrpoxumuueckue |["asbeannueckmii wiement. Pacuer I 0,5 I 2
npouecch!. DAC.Nanbpanyueckuil anemenT. DiemMenT
Harvis-Srxobu. Karonneiii npouecc,
AHOAHBIH NPOLIECe, TOKOOOpazyioias
peaxuus. Cxema NIeKTPOXUMHUECKON
uenu. TepmMoaruaMyKa rajibBaHHUCCKOro
wementa. DJIC ransBanvueckoro
JNEeMEeHTa.
11 |Onexrpoxumuueckue | Kopposus meraiuios. Kopposus meranios. 1 0,5 | 2
NPOLECCHI. Xumunueckas Kopposus.
DASKTPOXUMHHECKAs KOPPO3US METANIOR
n ycnosusi ec nporekanus. Cxema Ki™D.
Katroiubiit v asojiHbiid npouecchbl.
Oxucnurenn-aenosspusaropsl. Yenosus
IPOTEKAHMA KOPPO3MU METALIOB C
KMCIOPOMIONW U BOJOPOHOMN
Jenojspusaumeit. aimra MeTauloB OT
koppozuu. Jleruporauue. 3aimmrHpie
NOKPLITHS: HEMETATHUCCKUE,
METAUIMUCCKUE (aHOHbIC,
UTOIO 16 8 16 32
flepBas rpynna
nepuosa
aTTEeCTAUMN
(3k3amen)
Bropas rpynna ounan gopma (Z cemecrtp), 3a09nas
NepHoxa dopma (2 cemecrp)
aTTecTanuy (3aver)
L comiosie vy e <+ ; <+ 5

VYmsiruenue 8oJibl. Karnonursi,
aHnoHuTLL.OOWAs XapakTepucTuka
NPUPOEHBLIX BOJL JKeCTroCTh BoAbl. Buab
HKECTKOCTH: KapOoHaTHast,
Hekapbonarnas. Exunuup nimepenus
ECTKOCTU. YMsarueHue poibi. Meroip
YMAFUCHUS: TEPMUUCCKUH H peareHTHbIC
METO/bI (U3BECTKOBAHYS,
COOBO-M3BECTKOBLIN, hocdharbii),
JIOCTOMHCTBA M HeqocTaTkn. Meton
nonHoro obmena. Monnre. Katuouurst,
aHvuouuThl. Peaiiuy oOmena nonos
KaruoHuuTa (an
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Huncnepcubie
cUCTEMbI

HAucnepcenbie crcrembl, Kiaccudukaums,
nojyueHine. @u3HKo-XumMHIecKue
CBOMCTBA JMCIHCPCHbBIX CUCTCM.
TosepxHocTHAs YHEPIHA, HOBEPXHOCTHOE
Harsxernne. AacopOuus. TTAB.
Orrruyeckue CBOUCTBA ANCTICPCHbIX
cucTeM. Jlucnepernie cucTeMbl.
OCOOCHHOCTH BHICOKOIMCTIEPCHBIX
cucteM. Knacenduxauums aucnepeHsix
CHCTEM 110 PA3MEPaM HaCTHLL AUCTIEPCHON
pazbi, Mo arperarTHOMy COCTOSHUIO
JHCTICPCHON (ha3bl u IMCHEPCHOHHOM
Cpelibl, NO CTEHEHK B3auMOACHCTRYS
HACTHIL JIMCNIEPCHON (asbl 1
JUCTIEPCHOHHON cpelibl. [enu 1 30nu.
MeTobl IONYUSHUS IMCTICPCHBIX CHCTEM.
DU3MKO-KMMUUECKIE CBOHCTBA
JIMCNEPCHBIX CH

OCHOBBLI XUMMM
BSOKY LIMX BELLECTB.
Cunwvkarubie
CTPOMUTENbHBIE
MaTepuabl

O61me GU3MKO-XUMULECKHE CBOHCTRA
BSUKYLLHX BELLECTB ¥ MX KiaccuuKaumst.
Bosiylisbie BHKYUMe BOUIeCTBa.
IMnapaBnyteckue BSOKYUIME BEUECTRA.
Kopposus GeToHa » MEeTO/b! 3aLHTLl OT
KOpPO3MK. DH3HKO-XUMHUHECKME OCHOBDI
CTEKNO000PA3HOTO COCTOSHUSI.
Cunukarsoe crexno. Curaluibl.
[Tpupo/iHoe cuimkaTHOE Chipbe.
Kepamuueckue Marepralibl.
Kiaccudukaums v crniocoOst nonyuenns.
Kepamuueckue marepuansi. Orueynophnie
Marepuaibl. O01me QU3HKO-XUMHUECKHE
CBOMCTBA BSOKYLIMX BELLECTB M MX
kinaccuukanms. BossayniHbie By me
petecTsa. Bozyuinas u3pecT.
["UrcoBbic BSHKYLUME BeLl

Boicokomonekynsph
bi€ COCAMHEHMSI B
CTPOUTEILCTRE

OCHOBHBIE TIOHATHA XHMHH
BbICOKOMONCKYJISIPHBIX COCHAMHCHMI.
Crpyxrypa v csoicTra nonumepor. Bugibl
NOAMMEPOB, NPUMECHIEMbIX B
CTPOMTENHLETBE.OCHOBHDBIC TTOHSTUS
XMMHH BLICOKOMOJICKYIISIPHBIX
coeanteHui. Kiiacenduxauus, crpykrypa

E=N
.
wn

u ceolicTea nonumepos. Cnocodn
nonyuenus noaumepos. Jecrpyrums
NOJIKMEPOB, €€ OCHOBHBLIC BUAbI.
[Tnacrmacent. Buuawt nonumepos,
MPUMEHSIEMbIX B CTPOUTEIILCTBE.
IMonumepupie n0dapku B 6€TOHDI.

HUTOIro

Bropas rpynua
nepuoxa
arrecrapmum (3a4er)

16

)

16 20

Hroro

32 10 | 32

32, ﬂpak'rwlecwue B CEMMHAPCKHC 3ANMTHN M WX COACPKINMC

Tabnuua 3.2 Tembl npakTuyecknx 3anaTuil

Haumenopanue

Koauuecro vacos no gopmam
00yueHus

Kowr. pabd Cam. pad




Ne n/n pazzena Tema v cojieprkanie npaKTHUeCKoro % §
JIMCUMIISIMHbI SAHATUS 5 T
(mo-mysnis) g = g 2
= | % | E|=z| % | E
s F gl F|F S
o o ™ o o (3]
1 2 3 4 5 6 7 8 9
Iepsan rpyuna ounas opma (I cemecrp), 3a0unass
nepuoaa hopma (1 cemecrp)
ATTeCTAL M K
(3x3amen)
1| Ocnosrbic moHITUS |OCHOBHbIE 3aKOHBL! W NOHSITHS 2 2 3
U 3aKOHbI XUMUH. xumMuuKnacesl HeOpraHuHecKux
DKBUBAJICHT. coerHeHut, Homenknatypa. Crenetn
OKUCTIEHUA.
OKUCAN-TENLHO-BOCCTAHOBUTEbHBIC
peaxumu. Monspuas macca. Konuuecrso
BCLLLECTRA.
2| OcHoBHble nouaTHs | DKBHBaIeHTDOPMYIbHAS €AMHKLA. 2 2 3
W 3aKOHb! XUMUH. DKBUBANCHT MIEMCHTA B COSAMHEHIN,
DKBUBANIEHT. AKBUBAICHTBI COCAMHCHII PABIUHHBIX
KiaccoB. Hucno mKBUBaNCHTHOCTH.
Onpeaenernme 1Mcia YKBUBAIEHTHOCTY
COEJIMHCHMS, YHACTBYIOWETrO B 00OMCHHOM
U OKMCHUTEIbHO-BOCCTAHOBUTENBHON
peakuuu. KonyuecTso pewecrsa
DKBUBAJICHTOR. AJIAMTHBHOCTL MOJIAPHOM
MAaCChl DKBUBANICHTOB. PacueTb! 1o 3akoHy
DKBUBANEHTOB.
3 | Xumuueckas Tepmonunamuueckme 2 2 3
TePMOJMHAMUKA pacueTLIONPEACHCHUE TEMIOBBIX
sdpercror peakimu. Pacuerst snransrini
00pazOBAHMS BOUICCTE NPH W3BCCTHOM
Terosom dpdexre peakumu. Pacuer
M3MEHEHUS AHTPONMN B XO/IC PCAKLIMY U
npu PazoBbIX NPEBPALLCHHUSIX.
OnpepencHme HanpapiIeHHOCTH
XMMHUYECKHX NPOLECCOB M BEPOSTHOCTH
NMPOTEKAHNUS XUMWUCCKON PeaKumy B
3aBUCHMMOCTH OT TCMITEPATYPbI.
4| Xvmuueckas XUMUYCCKAsh KWHETHUKA U 2 2 3
KMHETHKA. paBropecuel Ipumenerue 3akona
R e e et b
paBHoBECHE. CKOPOCTEH XUMHHECKUX PeaKLiid,

TEKYLMX KOHUCHTPAIMI pearetTos 1
npeayKros. Pacuetst 1o tnpasuiy
Banr-I'odda. 3akon aekicreyiommx mace
JUIS TOMOTEHHBIX M FeTCPOreHHBIX
PERKLMIE ISt COCTOSHMS PABHOBECHUSL.
Hpumenenne npunumna Jle-Lilarenve ans
OMPEENEHHs CMEILCHMS PaBHOBECUS TIPU
H3MEHEHUM YCIOBUE npoitecca. Pacuer
paBHoO




PacTopbl KonuenTpatimu. Pacuersl peakimu 2 2 3
cpenbt.Pacuetst paznnuibix cnocobor
BLIPOKEHNA KOHLCHTPAUMH PACTBOPOB.
CocrapiieHue ypagHeHuii peakumuii
JUCCOLMALUU COCTUMHCHUM PA3IHUHbIX
KJ1aCCOB ¥ YPaBHEHMH peakuuii ruapoinza
cosieli. Jipccotaums CUIIbHBIX U Cliadbix
NEKTpoNNTOB. Pacuersl Benuuunbl pH B
PacTBOPax KUCIIOT U OCHOBAHUNI.
DNEKTPOXUMMUCCKHE | DNEKTPOXUMMUECKIE 2 2 3
TPOLIECChI MPOLECChIDNEKTPOLHBIA NOTEHUMAN
HOHHO-METAJUTMUECKMX ¥ Fa30BbIX
MIEKTPO10B. Y pasuenue Hephera. Pacuer
DJIC raibBaHMUCCKUX DNICMEHTOR,
CocrapiieHue rajibBaHuyecKux
IE-MEHTOB U WICKTPOAHBIN NPOLECCOB.
Onexrpoxumuueckue |Kopposus meraniosOnpeaenienue 2 2 2
TPOIECChI BO3MOMKHOCTU MPOTEKAHUS KOPPO3HU
MeTalla B 3a4aHHbIN yeraosusx. CnocoOsl
3AUUTB MCTANIOB OT KOPPO3HU.
HUTOrO 14 14 20
Ilepras rpynmna
IepHoxa
arrecTanmuy
(3x3amen)
Bropas rpynmna ounas popma (2 cemectp), 3204HAN
Mepuo/ia dhopma (2 cemecTp)
arrecranmy (3auer)
XuMus BOJibI TKecTKOCTb BOMLI M METO/IbI €€ 2 2 4
yerpanenus A ectkocTh Boabl. MeToab
YMSArYEHUs BOALL. PacueThi xecTroCTH
BO/ibi, MACCHl PACTBOPEHHBIX CONEH B
Bojie. PacueTsl Mace peareHTos,
HEOOXOAMMBIX JUISl YMATYEHHS BObI.
KonutokBuym 110 reme «KeeTkoeTs BOJibl 1
METOJIbl €€ YCTPAHCHUAY.
Hucnepeubie OnpejeneHue noporos KOaryJjisumu 2 2 4
CHCTEMBbi ruapodolHBLIX 3oiei. Jiucneperbie
cucrembi. Knaccudurkaums, Mero/ibi
noJiyscHus n cpoicrsa. CrpoeHue uacrtun
aucriepeHoi dazwt ruapodhoCbii 3051€it.
CULICIIjJICHVIb \i}UplWle MUY
ruApohoOHbLIX 305ieH. YCTOHUUBOCTD
KOATYJAsiiig KOJUIOMIHBIX CHCTEM.
Hucriepchble OnpepeneHue noporos Koaryssumm 2 2 3
CUCTEMbI ruapododnbix 30icit.Onpenenenue

HOPOTroB KoaryJisiumu rupododHbix
sonei. Konnoksuym no reme
«Auenepensie cucremb.




4{OcHOBBI XUMUMK XHUMMUSE BSDKY I HX 2 2 3
BSXKYILMX BELUECTB.  |MaTtepuanon.Bozayiinbie sayime
Cunukaruble marepuaibl. Cbipbe, nONyUeHUe 1
CTPOUTENbHbIE TBEPAEHME BOZAYILHON u3BecTH,
MaTepualibi THIICOBBIN ¥ MAIHEIHANBHBIX BKYLIMX.
Pewsenune zanau. Nuaparivueckue
BSRKYHIME MaTepuaiiul. Cbiphe, noyueHue
W TBEPUCHUE TTIMHOZEMUCTOTO U
HOPTHAHALEMEHTOB, IMAPABIMUECKON
uzsectu. Peuwtenne 3ana4. Konnoksuym no
TeME « XHUMUS BSKYHIMX MATCPUANOBY.
HUTOIro 8 8 14
Bropast rpymmna
nmepHoa
arrecraunug (3a4er)
Hroro 22 22 34

3.3. JlaGoparopusnlii HPAKTHKYM H €10 COjiepKanue
Tabmiua 3.3 Tembi naGoparopusix paGor

KonunuectBo uacor no gpopmam

pearcHTOB. JKCHCPUMEHTANLHOES
ONpeAeCHUE 3aABRUCHMOCTH
OTHOCHTENLHON CKOPOCTH XHMUYECKOM
PEAKUMK OT KOHLCHTPALNK PEareHToB.

o0yuerus
Haumenopanue Kour. pab Cam. pab
Ne n/n pasiena Tema u conepaariie sadoparopHoi = =
JQUCUMILIUHDBI paborw ? ?
(MO-nyns) = & g =
= @ fan} = o x
SO - - z
s | & 8|3 |3 &
1 p 3 4 5 6 7 8 9
Hepsas rpynna ounas popma (1 cemectp), 3a0unasn
mepuoja popma (1 cemecrp)
ATTECTAMHMU
(Ax3amen)
1| OcHoBHble nousTus |Onpeaencuue coeprxanus 2 2 2 3
W 3aKOHbI XUMHH. KPUCTAMIHBZALMOHHON BO/IN B
DKBUBaANEHT. Kpucraorsapare kapbonara
HaTpua. OCBOCHKE NPUEMA B3BCUIMBAHMS,
METOMA KMCIOTHO-OCHOBHOTO THTPOBAHMS.
2acyeThl ¢ UCHONBL3OBAHKEM 3aKOHA
HKBUBANCHTOB.
21 Ocnosubie nioHsiTus {OnpepesicHue MonsSpHoH Macchbl 2 2 2 3
M RAKORIRT X AN DKRARANEIITOD n\}’\nv‘r;\:-r. poLeeTR.
DKBHUBAJICHT. DKCNEPUMEHTANBHOE ONPEIEICHHE
MOJISIDHON MACChl YKBUBAICHTOB
ANOMMHUS METO-I0M BbITECHEHUS
BOJOPOAA W3 KHCHOTH. [Ipumencrine
3AKOHA DKBHUBAJICHTOR B pacuerax.
3| Xumuueckas Onpenenenne aHTANLINK PACTBOPEHHIS 2 2 3
TEepMOJAMHAMMKA CONMIKCHCPUMEHTANLHOE ONPEAESICHHE
IHTAILITMK PACTBOPCHUS COJIK METOJOM
KaJIOPUMETPHK. 3aKPETUICHHE NOHATHS
IHTAJILITMN,
4 [ Xumuueckas Onpeiesienue 3aBUCHMOCTH CKOPOCTH 2 2 2 3
KMHETHKa XUMMWUYECKOH PEaKLMM 0T KOHLCHTPALM




Xumuueckas
KUHETHKA

Onpejiefienne 3aBUCUMOCTH CKOPOCTH
peakuuy ot

TEMIEPATYPbi PKCHCPUMEHTAIILHOE
OTIPEJCIICHUE 3aBUCHMOCTH CKOPOCTH
peaxkuun OT Temiteparypst. lpumenenme
npaswia Banr-Togga ans pacuera
CKOPOCTH PEAKIMM B 3aBUCUMOCTH OT
TEeMIICPATY L.

b

Se]

(US]

Xumuueckoe
paBHOBecHe

CMeHICHHUE XMMHUUYECKOro

PABHOBECUS DKCIEPHUMEHTANILHOE
CMELICHKE XHMUHECKOTO PABHOBECHS T1pH
M3MEHEH MM PABHOBEC-HbLIX KOHUCHTPALMIA
pearentos v NpoayKkToB. Ilpumenerne
npunuuna Jie-larense png onpenencuus
HalPaBICHKHa CMEILICHUSI XMMUYECKOTD
paBHoOBECUSI.

(3]

\)

Pacreopsl.

Ipuroroesnetue
pactsopoe.lpurorosnenne pacrpopa
3aaHHON KOHUEHTpAlMY 13
KOHLEHTPUPOBAHHOIO PacTBOpA.
OnpejaesnieHue KOHUCHTPaUMK KPErKoro
PACTBOPa C NOMOLILLIO APCOMETPA.
Paz0asneiiue pactsopos.

()

\S)

Qo]

PacTeopbl.

Onpenenerine MoSspHOR Macchl
IKBUBAICHTOB CHOMIKHOTO
pelecTBa.OnpeseneHine MOIsipHOH Macebl
IKBHBAJICHTOB HEUZBECTHOW KUCIIOTD
METONOM TUTpOBanus. Pacuer ¢
HCTIONIL30BAHMEM 3aKOHA IKBHUBAJICHTOB,

[§]

8]

LI

PacTeopsbi.

Onpenenenue pi pacTBopoB ¢ NOMOILLIO
unaukatopos.Onpenenerne pH
PACTBOPOB KHCJIOT M OCHOBAHUMN C
MOMOLUBLIO PABIIHUHBIX HHAMKATOPOR.
CpaBHe-H1e MOJIYHSHHBIX BEIWYKH C
PACHCTHBIMM.

2

3]

DNEKTPOXUMUYCCKHE
NPOLECCHI.

Kopposust merannos. Hatmonenne
NPOLECCOB KOPPO3MHK METAIIOR B
3aBUCHMOCTH O PA3IMUHBIX YCIOBKU
HAXOIACHUA. AKTHBALIKS KOPPO3MH.
3alKTHBIC METANTMYECKHE TIOKPITHS.
CocrasieHne KOPPO3HOHHbLIX AICMEHTOB H

[SS]

(8]

JNCRTPUAHADBIA TTPONCCCOE.

UTOI'O
[MepBas rpynna
nepuoia
ATTeCTAM M
(K3amen)

23

Bropas rpynna
nepuoxa
arrecrapuu (3aver)

ounasn popma (2 cemectp), 3207 Han
hopma (2 cemectp)

OCHOBBLI XUMUHK
BSIDKYLLMX BEILECTB.
CunmkaTHbie
CTPOUTENbHbBIE
Marepraibl

CunmkarHulii m OAYJb JKHAKOIro
creknaM CTOAOM KHCHOTHO-OCHOBHOIQ
TUTPOBAHMS OIIPCACIAIOT CUTUKATH bit
MOAVIIL dKHIKOIO CTeikiia.

8]

(3]

S8




XuMust BO/IbI OnpeaeneHne IWECTKOCTH BOALIMEeTo10M
TPUIOHOMETPUHECKOI'O TUTPORAHMS
onpeaensiercs odias MeCTKOCTL BOJIbL.
METOAOM KHCTTOTHO-0CHOBHOTO
TATPOBAHUS OnpeaenseTes kapbonaryas
KECTKOCTL BOJIbI.

(8]

o]

W)

Hucnepchbie AcopOius YKCYCHON KHCIOTH! Ha
CHCTEMbI yraellposonures oupenencuue
aACcoPOLMM YKCYCHOM KMCIOTH! Ha
AKTMBUPOBAHHOM yriie. Onpejensiercs
JIMHAMHUHECKast eMKOCTD.

e

L2

]

(OS]

OcHoBbl XUMUH OnpejienieHre coepkatms OKCHIOR
BSDKYILMX BELUECTB. |KajibLiust ¥ Maruus B mencOnpeaensercs
Cunukarusie CyMMapHOE cofepanme kapbonaros
CTPOUTEIILHBIC KaJtbLIMSE M MArHust B MEJiC.

Marepralibl

9

[\

HUTOTO

Bropas rpymnna
nepuoaa
arrecraguum (3a4er)

Hroro

28

20

28

3.4. Kypcosoii npoext (padora) 1 ero XapakrepucTuka

He

npeycMoOTPeHoO.

3.5. UnpuBuiyaibHOe 32JAHHC H €I'0 XaPAKTEPHCTHKA

Tabnuua 3.5 TeMbl MHANBUYANBHBIN 3a4aH Uil

Ne n/n

Tema uHIMBUAYANBHOTO 3a4aHKHs

Kosnmuecreo uacor no gopmam

00yueHus

Konr. pab

Cam. pa0d

as

2

W | OYHad

4 | OYH.-3a04YH

W | 3a04YHaid

| OYUHasa

&N | OYUH.-3a04Had

~1| 3a04Hasl

[lepsasi rpynmna nepuoja arrecTalmu (IK3aMen) - ouHan
¢opma (1 cemecrp), 3a0uuas dpopma (1 cemecrp)

WUnausuayanbHoe 3asanue "XumMuueckas TepMoanHaMuiKa.
Xumuueckast KuHetuka''bosiee noaHoe NOHUMAHUE 3aKOHOB

14

XMMHHECKOH TEPMOAMHAMUKY W KHHETHKH, NOJIYUYECHUE HABLIKOB
B pacueTe TErioBbiX YPHEeKTOR. ONUPCHLICHIHY HANPABICHIOCTH
XMMHYECKKX MPOLIECCOB, AHATW3E PEAKLIMOHHON crocobHocTn
BCIUECTB, ONPEAENEHUH CKOPOCTH PEAKIIMKU, PACUCTE KOHCTAHTLI
PABHOBECHSI, PABHOBECHBIX KOHICHTPaUMH pearcHros u
NPOAYKTOB.

UTOro
HepBan rpynna nepuojga arrecraming (IK3amen)

Bropas rpynna nepuoja arrecramun (3aker) - ounast popma
(2 cemectp), 3a0unan popma (2 cemectp)

Xumus BSOKYULMX Martepuanon.Petienme npakruueckmx
pacueTHbLIX 3a4a4 1o Teme "BHKyIuMe BeuecTna'.

HTOro
Bropasn rpynna mepuona arvecranmn (3a6cr)

6

Uroro

13

26




4. BBIABJEHME PE3YJIBTATOB OCBOEHUA JUCHMIIMHDBI

4.1. THacuopr donaa ouenouwnbix cpegere (POC) no puennmimEne
Tabnuua 4.1 - Nacnopr Pona onenounbix cpeuets (POC) no gucummimie
Ne HaumenoBanue . "
Texuonorus Bua arrecraiu Buabi zanstuit | Gopmupyembix
n/nm | OLEHOUYHOIO CPEICTBA o
KOMIIETCHLUH
1 2 3 4 5 6
1 |DKk3aMeHaunoHbIe Tpanuumnonnas Hpomexyrounas 3auer, Dxzamen  |OIIK-1.1.,
OusieTnbl obpazosaresibHas arrecrayus OlK-1.3.
TEXHONOTUS
2 |Kourposnbhas padora | Tpapuuuontas Texyumit kourposis  jKonTtponsuas, OIK-1.1.,
oOpazoparesibHas CPC OIK-1.3.,
TEXHOJIOT U OINK-1.2.
3 |Konnokeuym TpaauiponHas Texyuwmi KoHTpoIH Ipakrrueckne  [OIIK-1.1.,
obpazoparennbHas ONK-1.3.
TEXHONOr st
4 | Howuan, coobuiernne | Tpaamuponas Texywmii kourpoins  {Jlekuuwu OIK-1.1.,
obpazoBarenbuas OIK-1.3.
TEXHOJIOTHS
5 |Tloprdonuo Mudopmarmonno-xo |Texywumit konrpons  [JlaGoparopubie  |OINK-1.1.,
MMYHUKALMOHHAS OIK-1.3.
ofpazopareiibHas
TEXHOJOT 1A
6 |Tpenaxep Mudopmanmontio-ko |Texyumit konrpons  |CPC ONK-1.1.,
MMYHHUKQLAOH s OlK-1.2.,
obpasosareibHas OI1K-1.3.
TEXHOJIOTHS
7 |Tecr Mndopmanmoiino-ko | Tekymmii xontposts  |CPC OlNK-1.1.,
MMYHUKAHOHHAs OlIK-1.2.,
o0pazoBaresibHas OIlK-1.3.
TEXHOJOM S
8 [PaznoyporHeBbie Tpaauumonnas Texkywwmit kourpons,  |CPC OlK-1.1.,
3aJa44 U 3aaHust obpasoBareiibHas OIMK-1.2.,
TEXHOJIOTUs OINK-1.3.
4.2 Bonpocs! K YK3aMeny (3a4eTy)
NFN b i S % ri = s Ore o (: CCHCTT)

1“213006])3'3110!"0 BCLLUCCTBA.

1. (DOPM}/IIbeIC CIAMHMIILI BCLIICCTRA. Konnuecrso BCILCCTBA. M()ﬂﬂpll&l?! Macca peliecTna. MOJIﬂlenlﬁ 00beM

2. DKBUBANEHT BELIECTBA. DKBHBANCHTHOE YHCIO. DKBUBAICHT BEILICCTBA. DKBMBANCHTHOE Ynco. KoinuuecTso
BELUECTBA DKBMBAICHTOB. MosisipHas Macca HKBUBANCHTOB.. MOJsIpHbIH 00beM DKBUBANIICHTOR 1a3000pa3HOro
BELLECTBA.

R~ N bW

9.

. Tpeamer Xumuyeckol TepMoIMHaMKKH

. Tepmoaunamueckan cucrema. Okpykatomas cpea. Buiibi cuctem (M30JIMPOBAHHbIE, 3aKPITHIE, OTKPLITHIC).

. Cocrosnue cucrembi. TepMoaMHAMUUCCKUE NAPaMETPb

. Tepmoaunamuueckue npoueccst (p=const, V= const, T= const, p.T= const, V.T= const).

. QYHKLMY COCTOSIHMS CHCTEMbI, (PYHKUMY HTpoiecca

. Buyrpennsis sueprus

Tennora u pabdora.

10. I'epBblii 3aKOH TEPMOAMHAMHKH.

11. INepBblii 3aKOH TEPMOAMHAMUKH 115l PATHUHBLIX HPOLECCOB. IHTANLITHS CUCTEMDI.
12. Tennosoii appexT peaxumn. 3akon Necea.

13. Crangapraas sHTaILNMS 00pa3OBAHNS XUMUYECKONO COCAMHEHUS.



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

23

Bropoii 3akon Tepmoantamuiu

DHTPOTIIHSL.

HzmeHenus sHTPONUK B U30JAUPOBAHHON U 3aKPLITON cucTEMax
VYpasuenue bosnbumana.

Tperuit 3akon TepmoarHamuku. CTanaapTHas SHTPONuUs.

H3meHeHue SHTPONK B XHMHUUCCKOH peaKkting.

Dueprus ['m60ca. Duranpsnuiiniii v YHTPOrmitHbiN GakTopbi.

Oneprus ['nb6ca Kak KpuTepuii HaNPaBNCHHOCTH XUMHUYECKHX T1POLIECCOB.
Brusinue remnieparypii Ha HANPaBICHUE CAMOIIPOM3BONBLHOIO NpoLEcca

. Pacuer anutponun ¢azoBoro nepexona
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35,
36.
37.
38.
39.
40.
41.
42.
43.
44.
45.
46.
47.
48.
49.
50.

ITpocTeie 1 croxHbie peakunu. MexanusM XUMHUIECKOH peakumu.
CKOpoCTb XUMHUECKON peaKijiu

M3MeHeHue KOHUEHTPALIMI PeAreHTOR 1 MPOLYKTOB B XO/E PEaKIIMH.
DakTopbl, BIMAIOUME Ha CKOPOCTL PEAKLIUH.

3aBUCUMOCTDL CKOPOCTH PEAKLMM OT HPUPO/ibl PEarupyOLIMX BELLECTS.
[Topsiaok u MmonexynsipHocTs peaxiiuu. [pudunb HecoBnaaeHms.
['oMorenHbie 1 reTeporentbie peakum.

3aKoH JIGHCTBYIOWMX MACC JUisi &) FOMOTEHHbIX peaximii; 0) reTeporeHHbIX peakLinii.

3aBUCHUMOCTL CKOPOCTH peakiuy ot remneparypst. Ipaeuio Baur-INodda. Y pasnenue Appenuyca.

Sl-lepl‘lflﬂ aktuBauuu. Mameriecnue JHEPIHK 110 KOOPAUHATC PCAKLIMHA.

3aBUCMMOCTb CKOPOCTH peakimu oT Temneparypbi. [pasuio Banr-I'opda. ¥Ypasuenue Appennyca.

CriocoObl BbipaXKeHHs KOHLCHTPALIMK PacTBOPOB

[epepacueT KoHUESHTPALKIA.

Wlxana pH. Monuoe nponssenerue Boibi.

Pacuer peakiinu cpeibt pacTBOPOB KUCIIOT W OCHOBAHMIA.

Juccoupnaums anekTposuToR.

Crenenp auccoupaunm. Koncranra qucconyaimm,

3akoH pazOasnenus Ocreanbia.

Konnurarupiibie CBOHCTRA PACTBOPOB HEHTEKTPOIIMTOB.

[Tonvskenue gapiienus napa pacTBopurens Haja pacteopom. 3akon Payns.
[loBbilueHne TeMNepaTypbl KUIICHUs PacTBOPA.

IToHnkeHre TeMnepaTyphbi 3aMep3aHms pacTeopa.

Ocmoc. Ocuotnueckoe pasiaeHue. 3akon Banr-oda.

Konnurarusnsie cpoiicta pacTBopoB wiekTposintor. Msoronuuecknii koaduument.
DNEKTPOXUMUHECKHUE CHCTEMbI M ITPOLECCHI.

Monnomerannuueckuit snexrpon. 1DC.

3HAK W BE/IMYMHA MOTCHIIMANA WICKTPOIA.

ST.
52;
53.
54.
55.
56.
57.
58.
39,
60.
61.
62.
63.
64.
65.
66.

Bonopoanbii onekrpon. Ypasuenus paBHoBecus. Pacuer norenumana.
CranpapTHbBIH NOTEHLMA METAIUTMUECKOrO HEKTPOAA

Pan nanpsoxenuii meranion

VYpaeHenue Hepuera.

Kucnopoansiit anexrpon, Ypasuenus pasnosecus. Pacuer noreniuana.
lanbBanuueckuid anement. Cxema I'D. DAEKTPORHbIE PEAKIMH.

Cesi3b 2MEKTPHUECKON W XUMUUCCKON paboThl.

Dnextpoaprkywias cuna. Pacuer DJIC.

DnemenT Janusns-Skodu.

Xumuyeckast KOpposust.

DIEeKTPOXUMUYECKas KOPPO3ust.

Karonusbie v aHOAHbIC nporieceh kopposuu. Cxema KIMD.

3aluTa METAUIOB OT KOPPO3UM (JIEPMPOBAHUE METAILIOB).

3aluTa METAIIOR OT KOPPO3UH (INEKTPOXHMUUCCKAS RALIUTA - KATOAHAS, NPOTEKTOPHAs ).
3awmuTa METANNOB OT KOPPO3UK (M3MEHEHHE CBOWCTE KOPPOIHOHHOM CPe/ibi).
3ammTa METAIOR OT KOPPO3HK (PALMOHANLHOE KOHCTPYMPOBAHHE W31CMIA).



67. AKTUBATOPbI KOPPOIHH.

68. OcBoenue npuema B3BeIIMBAHKA, MCTOAA KUCIIOTHO-OCHOBHOIO TUTpOBaHus. Pacuersl ¢ uCnoib30BaHrueM
3aKOHA dKBUBAJICHTOB.

69. DKCNepruMEHTANILHOE OTPE/ICTeHNE MONAPHON MACChl YKBHBAJICHTOR aJlIOMUHUS METO-{OM BhITECHEHHS!
BOJOPOJA M3 KUCJIOTLI. [ IpUMEHEHHE 3aK0Ha DKBUBAJICHTOB B pacueTax.

70. DKCNEpUMEHTaIILHOE ONPEACHCHUE DHTANLITMU PACTBOPCHUS COAM METOIOM KANOPUMETPUH. 3aKpereHue
MOHSATHSI IHTAILIMU.

71. DKenepumMeHTaNbLHOE ONPEACIICHUE 3aBUCHMOCTH OTHOCHTENLHON CKOPOCTH XHMHYECKONW PEaKiMK OT
KOHLEHTPaLK peareHToB.

72. DKCrepUMEHTaJIbHOE ONPEAEICHUE 3aBMCHMOCTH CKOPOCTH peakiun ot Temneparypbl. [lprMenenne npasuna
Banr-T'odda nns pacuera cKOpoCTH peakLiMy B 3aBHCHUMOCTH OT TEMACPATY Phbi.

73. DKCNEepUMEHTAJIbHOE CMELLEHNE XUMHUYECKOI0 PABHOBECHUS TP M3MCHEHHM PaBHOBEC-HBIX KOHLIEHTPALMH
peareHToB W npoaykToe. [Ipumenenne npunimna Jie-1llarense ns onpenescHus HanpasieHus cMeLLEHHs
XUMHUECKOr0 paBHOBECHS].

74. Knaccebl HeopraHuuecknx coeamueHnit, Homeniuiatypa. CTencHb OKUCeHus!.
Oxucnu-renbHo-BoccTaHOBUTENbHbIE peakuuu. Mossipuas macca. KonnuecTso Beuecrea.

75. ®opmyibHas eAMHNLA. DKBUBAICHT JICMEHTA B COSIIMHEHUMW, IKBUBAICHTbI COCIMHCHUI PA3JIMUHBIX KJ1aCCOB.
Yueno skBUBaNeHTHOCTH. ONpPeaeieHIE YHCIa DKBHBAICHTHOCTH COCAMHCHMS, YUACTRYIOWETNO B OOMEHHOM 1
OKMCIHTENILHO-BOCCTAHOBUTEABHON peakuny. KoauuecTBo BEWECTBA IKBUBANCHTOB. AUIMTUBHOCTL MOJISIPHOMN
Macchl HKBUBAJICHTOB. Pacuersl 1o 3aKOHY IKBHBAJICHTOR.

76. Onpepenenne TernoBbIX dPPexror peakumu. Pacuersl sHTANLAKN 00pa30BAHUS BEILECTB NPU U3BECTHOM
TENNOBOM 3(PeKTe peakumu. PacueT U3MEHEHNS DHTPOITUN B XO/IC PCAKLMM U 1PH (a30BbIX NPEBPALLEHHUAX.
OnpegeneHune HarpapaeHHOCTH XMMUUCCKHUX MPOLECCOB 1 BEPOSTHOCTH MPOTEKAHMS XUMHUECKON peakiluu B
3aBMCUMOCTH OT TEMIIEPATYPbI.

77. llpuMeHeHHe 3aKoHa JeHCTBYIOLIMX MACC JUISL PACHETA CKOPOCTEH XUMUYCCKHX Peakiuii, TEKYLIHX
KOHLIEHTpauuii peareHtos u npoayxros. Pacuersl no npasuny Bant-Togda. 3akoH AcHCTBYOWKMX Mace 1ist
FOMOI€HHBIX W MeTEepOreHHbIX peaKkLuii Juis coctosums pasHosecust. [pumenenne npunuuna Jle-Warenbe ans
OMNpPEIENEHUs CMELLEHKS PABHOBECHS 1IPH M3MEHEHUM YCI0BUH npouecca. Pacuer pasuo.

78. PacueTnbl pazautHbIX CrnocoOOB BbIPaXKeHHs KOHUEHTPALKMK pacTBopor. CocTaBieHue ypaBHEHUN peakiimii
JAUCCOLIHALMM COCUMHEHMI PasIMUHBIX KIACCOE W YPABHEHUH peakumii ruapoisa codiel. Jluccoumanms CHibHbIX
1 cabbIX NEKTPOSIMTOB. PacueTsl sesiuntibl pH B pacTBOpaX KHCAOT ¥ OCHOBAHMN.

79. DNeKTPOAHBIN NOTEHUMA MOHHO-METAIMUECKMX M Ia30BbIX WICKTPOAOBR. Y pasuenne Heprera. Pacuer DJ1C
rajibBaHUYECKMX 1EMEHTOB. COCTABIICHHME FallbBAHWUYCCKHUX DJIE-MEHTOB W MJIEKTPO/IHbIX MPOLIECCOB.

80. OnpenesieHye BO3MOMNKHOCTH FIPOTEKAHUS KOPPO3UK MCTAIA B 3a1aHHbIX YCAOBUSX. CriocoObl 3aLKThI
METAJLIOB OT KOPPO3MHU.

81. bosiee nosHOE NOHUMAHKME 3aKOHOB XMMUUCCKON TEPMOJMHAMMKH W KHHETHKH, MOJIyYeHHE HABLIKOB B pacHeTe
TenIoBbLIX 3PPEKTOB, ONPEACTCHUN HATPABICHHOCTH XMMHUYCCKUX HPOLICCCOB, aHANIU3E PEaKLIMOHHOM
CNOCOOHOCTH BELIECTB, ONPEACICHUN CKOPOCTH PCAKLMH, PACUETES KOHCTAHTLI PABHOBECHS, PABHOBECHbIX
KOHLEHTPALMH peareHTor 1 NpoayKToB.

82. IpurorosjieHne pacTeopa 3a4aHHON KOHNEHTPAUUK W3 KOHLEHTPUPOBAHHOIO pacTeopa. OnpeneieHue

KOHUEHTPALIMK KPENKOrO PacTBOPa ¢ NOMOLLLI0 apeomeTpa. Pazbasnenne pacTsopos.

83. DKkcnepuMeHTaNbHOE ONPERCNICHUE MOJIAPHON MACChl DKBHBAJICHTOB AHOMUHHS METO-IIOM BbITECHEH S
BOJAOPOAA U3 KMCIOTLI. [IpumeneHne 3aKkoHa SKBUBAICHTOB B pacyerax

84. Onpenenenue pH pacTeopos KMCIOT i OCHOBAHUI ¢ HOMOLLBLIO PAIHYHBIX HHAMKAaTOPOB. CpaBHe-HUE
MOJYHUEHHDBIX BEAUUMH € PACHETHBIMM.

85. Ha6IH’OI_ICHI/IC NPOLECCOB KOPPO3MUK MCTAUIOB B 3aBHCUMOCTH OT PasiniHbiX yCJlOBMﬁ HaXOXKaCHus.
AKTUBaLIMS KOPPO3HU. 3«‘.‘11.].”1'11[!-)!0 METATHYCCKUC NOKPLITHUA. Cocrasiienue KOPPO3HOHHbIX DJICMECHTOB U
DACKTPOAHBLIX TTPOLICCCOB.

86. Uncno skBUBaNEHTHOCTH.
87. llpumMeHeHue OCHOBHBIX 3aKOHOB XMMUH B KOJUUYCCTBEHHBIX PACUETAX MO YPABHCHUAM PEAKLMH.
88 npl/lMeHeHHC 3AKOHA DKBUBAJICHTOB B "I'CPMOX‘#IM HYCCKMX paccue'mx.

89. Paccuersi CKOPOCTGI\;! pPeaAKUMH 1 ONPCACHICHNC (i)ﬂl('l'()p()l& BJIIMAIOUIMN HA CKOPOCTL U CMCLUCHHUEC XMMHUUYECKOIO
paBHOBECHSI.

90. PaccueTsl KOHUEHTPaALKH PACTBOPOB.
91. DNEKTPOXMMHUUECKHE PACUCTBI 110 YPABHCHUSAM PCaKitnid,
92. DNeKTpOXMMHUHUECKHE PACULThI 1O YPABHCHUIM PCakiimii.



93. llpuMeHeHHE OCHOBHBIX 3aKOHOB XUMHU B KOJMYECTBECHHBIX PACHETAX 10 YPABHEHUAM peakLmii.

94. llpumeHeHHE 3aKOHOB TEPMOJHMHAMUKY B TEPMOXHMHUCCKHMX paccuerax.

95. Paccuernl ckopocTeit peakimy v onpeedetne pakropos BAUSIOLMX HA CKOPOCTh U CMEILEHME XUMHUUYECKOTO
paBHOBECHS.

Bropasi rpynna nepuona arvecranuu (3auer) - ounan Gopma (2 cemectp), 3acunas Gpopma (2 cemecrp)
1. Buabl 2kecTKOCTH BO/bI. EJMHULIBE U3MEPCHMST KECTKOCTH.

2. Knaccuukatins npuponbIX BOJL 110 BEIMHMHE HWECTKOCTH 1 110 MUHEPATN3ALMH.,

3. Onpenenenue kapOOHATHON HKECTKOCTH BObI.

4. Metoabl ycTpaHeHus kapOOHaTHOM KECTKOCTH: @) TePMUUCCKMI METOM YMAIIEHHS BOJbI; 0)
COJIOBO-M3BECTKOBbIN METO/; B) W3BECTKOBBIN METO/; ') (pochaTHbId MeTOI.

5. PacueTnbl ®eCTKOCTH BO/IbI U MACCHI PEArCHTOB, HEOOXOAUMbIX IUISl YMATYEHMUS BObI.

6. Meton nonHoro obmena. Knaccuduraipms noHHTOB.

7. ducnepcubie cucrempl. Kiraccuukaiims AMciiepeHnix CUCTEM F10 Pa3Mepy YacTHLL AXCIIEPCHOM

dazb JucnepcHas (paza. ducnepcronnas cpea.

8. Knaccupukanus aucnepeHbix CUCTEM 110 arperaTHoMy COCTOSHUIO AMCNEPCHO (a3bl ¥ AMCNEPCHOHHOM
cpeabl.

9. Knaccuukanms KOMIOMIHBIX CUCTEM T10 CTCICHM B3aUMOACHCTBS AMCNIEPCHOM (pasbl C AUCIIEPCHOHHOM
cpenoi (IMOPHIbHbLIE U JIMOPOOHBIC KOMIOUAHBIC PACTBOPbI).

10. Knaccumkaumns KonnouaHbIX CUCTEM NO CTENEHM B3aUMOCHCTBIS YaCTHLL AMCTIEPCHON (azbl MEKY COOOM.
enu u 30014,

11. MeToabl NosyHeHHs AUCTICPCHBIX CHCTEM.

12. OnTrueckue cBOMCTBA JUCNEPCHBIX CHCTEM.

13. ToBepXxHOoCTHAS YHEPIHA. MOBEPXHOCTHOE HATHIKEHHE.

14. Ancopbums. ITAB. Ipumenenue TTAB B cipoutenseTse.

15. Konnounbie pacteopsi. CTpocHie KOIOUIHBIX YacTuLl ruapo(poGHbIX 30neil.
16. YeToHuMBoCTL M KOAryJIsSiLHs KOJUIOHIHBIX CHCTEM. Buabl yCTORUHMBOCTH. [pasuno Lyabue-Tapau.
17. ®axropbl, BAMSIOWME Ha YCTORUMBOCTL M KOATYASUHIO KOJTIOMHBIX PACTBOPOB.
18. Obwime Pu3MKo-XMMHUECKHE CBOMCTBA BIKYILHX BEIMECTR M MX KIAacCH(UKaLMS.
19. BozaywHsie Baxyuue pewectsa. Bospynas uspects.

20. I'uncoBble BOKYLIME BEWECTRA.

21. MarHe3uanbHblii LEMEHT.

22. CunukaTHOE CTEKJIO.

23. JKunkoe crexno.

24. Curanubl.

25. @apdop, hasHc, 00KUIOBLIC KEPAMUUECKUE MATEPHATIbL.

26. Tloprnanauement. Chipbe, NOIYUCHUE, TBEPACHUE, TIPUMEHEHME.

27. I'nuHozeMucTbIi LemeHT. Chipbe, nosiydeHue, TBepaeHue, NpUMeHeHHe.

28. 'uppasnauvueckast u3pecThb. [yLionanossie 100aBKy.

29. Koppo3zus 6erona. MeTo/ibi 3alnThl OT KOPPOZUM.

30. Knaccupukaums, CTpyKkTypa v CBOWCTBA MOJIMMEPOB.

31. Dusznueckue cROMCTBA NOAMMEPOR.

32. JlecTpyKuMs NOJTMMEPOR, €€ OCHOBHBIE BUAIDI.

33. TlnacTmacchl.

34. Buabl nonuMepos, NPUMEHIEMbIX B CTPOMTENILCTBE.

35. lonumepubie nodasku B GETOHbLL.

36. OnpeneneHue CHIMKATHONO MOLYJIS MHAKOTO CTEKIA.

37. OnpeneneHue o0IIEH JKECTKOCTH BOJbI.

38. Onpenenerue kKapOOHATHON IECTKOCTH BO/bE.

39. Onpenenenune ancopbLrm yKCYCHOM KHCIIOTH HA aKTUBMPOBAHHOM YyIie.
40. OnpeneneHue CyMMapHOro cojeprkating KapboHaToB KadbLys W Marius B Meie.
41. PacueTsbl IKECTKOCTH BO/Ibl, MACCHI PACTBOPCHHLIX CONCH B BOJIE.

42. PacyeTbl Macc peareHToB, HEOOXOAMMBIX jUIs YMATHEHHA BO/bI.

43. Crpoetue uactuu, aucnepcHoi hasbi ruapodobupii 2omei. Cocrasnenne Gopmy muuesn ruapodoGHbIX
30M1€H.



44. YCcToHUYMBOCTL M KOArVIISLMS KOJITOMIHBIX CHCTEM.,

45. Onpenenctue noporop KOAryisiuuu ruapohodbusix 30ci.

46. Pewenure 3a1au:paccierbi 110 YPABHCHUAM NOIYHSHUS ¥ TBEPACHMS BSIKYLUMX MATCPHATIOB.

47. Bo3ayuwiHbIe BsIKYLIME MATCPHabl.

48. Chipbe, NOIYUCHHE ¥ TBEPACHUE BOZAVILHON M3BCCTH, PHICOBLIX M MAHCIUATLHBIX BIXKYLLIKX.

49. I'napaBnyuecKkue BHKYLUIHE MaTepUabl.

50. Chipbe, NOIyHEHHE W TBEPACHHE TIIMHOZEMUCTOTO U MOPTIAH/LIEMEHTOB, I'M/PABIMUYECKON H3BECTH.

51. Coipbe, Mojy4eHUe v TBEPACHUE MTMHOZEMUCTOIO M NOPTIIAHALEMEHTOR, TUAPABIKYECKON U3BECTH.

52. Pewenue 3a1au:paccueThbl 1o ypaBHEHHIM NOJYUCHUS W TBEPIICHHS BSOKYUIMX MATCPHAIIOB.

53. Cbipbe, MoAYUEHHE 1 TBEPJACHUE ITMHOBEMUCTONO W HOPTHAHALIEMEHTOB, M'HAPABIMYECKONW U3BECTH.

54. OnpeneneHue KadecTra BOJis 110 OCHORHBIM HOKA3ATEIISAM.

55. Knaccudukaums AHcnepeHbiX CHCTEM (CTPOMTEIILHBLIC MATEPHATIbI ).

56. Bb1OOp cTpOUTE/bHBIX MATCPHAIOB B COOTBETCTBHH ¢ XUMMUECKMM COCTABOM (CBOMCTBAMM).

57. BulOop cTpOUTENLHBIX MATCPHAIOB B COOTBETCTBHMM C XUMHYECKHM COCTABOM (CBOHCTBAMM).

58. Cunukarusie Marepralint. Boidop CTpOUTENLHBIX MATEPHANIOB B COOTBETCTBIM C XUMUUYECKUM COCTABOM
(cBoicTBAMM).

59. OnpepenieHue OCHOBHBIX MOKAZATCACH KAuecTBa BOIbL.

60. BbiGop CTPOUTENBHBIX MATCPHAIIOB B COOTBETCTBUM C XHMHUECKUM COCTABOM (CBOMCTBaMK). JlMCnepcHOCTD
maTepualnos.

61. OcHOBHbBIC TPEOOBAHUSA K KAUCCTRY BO/bI MPUMEHACMON /U151 3aTBOPEHHUS MUHEPAIbHBIX BSKYLIMX.

62. BbIGOp CTPOUTENBHBIX MATEPHAJIOR B COOTBETCTBUM C XMMHUECKUM COCTABOM (CBONCTBAMMU). Aresus.
63. BbiGop cTponTE/IbHBIX MATEPHAIIOB B COOTBETCTBUM ¢ XUMHYECKUM cocTaBom (caolicTeamu). [Topouikn.
64. BbIOOp CTPOMTENLHBIX MATEPHANIOB B COOTBETCTBHM C XMMUHECKHMM COCTaBOM (CaoicTBaMu). LlemenThi.
65. BbiGOp CTPOMTENLHBIX MATEPHAIIOR B COOTBETCTBUM ¢ XUMHUUCCKMM COCTABOM (CBOCTBaMM). BosayiHbie,
FUAPABIHYECKHE MUHEPAIIbHLIC BSIKYLLEHE.

4.3 TexHonorust BhisiBJICHN YPOBHS OCBOCIH MM JEUCRI ML H Y

TexHOAOrusA BLIABIICHNS YPOBHS OCBOCHMS AHCLIMIUTMHBI TPUBOAUTCS B Pon/e oueHouHbIX cpeacts (POC).




5. YYEBHO-METOIJUYECKOE ¥ HHPOPMAUMOHHOE OBECIHEYEHUE OCBOEHUS
JUCUHATTIVHDBE (MOLY Jis)

5.1. OcuHoBHAau M JONOAHHTENALNAN JIHTEPATYPA
OcHoBHasn JiuTEpaTypa

1. Koposun, H. B.  O6uas xumus : yueOHUK Ang BY30B 110 TeXH. HanpassieHusm v criewt. / H. B. Kopoeun. - 10-¢
u3A., nor. - Mocksa : Beicuras wxona, 2008. - 558 ¢. : mn. - (ToBepmrens konkypea yuebuukos). - bubnuorp.: c.
546. - ISBN 978-5-06-004403-4 : 616.00.

2. Cemenos, U.H.  Xumus [Dneirponnsiii pecypel @ yueOuuk / M. H. Cemenos, U. JI. Tepdunosa. - Xumus ;
2019-06-21. - Cankr-TlerepOypr : XMMMW3IAT, 2016. - 656 ¢. - ISBN 978-5-9388-275-5.
(http://www.iprbookshop.ru/49800.html)

JonoaunTebHAast IHTEPATYpa

1. Tpecc, LA, OcHosbl 061eit xumun [Dnexrpornniit pecype] @ yuebnoe nocobue / U. A. Tlpecc. - OcHoBbl
obwei xumuu ; 2017-07-01. - Cankr-TlerepGypr : XUMUW3BJIAT, 2014. - 352 ¢. - ISBN 978-5-93808-234-2.
(http://www.iprbookshop.ru/22542 htmt)

2. Bonbxun, B. B, Obuias xumus. Mabpanusie riaes : yued. nocobue s BY308 110 HanpaBieHusM NOArOT. U
cnew. B 001, TeXHuKK 1 TexHonoruu / B. B. Bonbsxn. - 2-¢ w3, nepepad. n pon. - Cankr-TlerepBypr ; Mockea ;
Kpachonap : Jlans, 2008. - 379 ¢. : ni. - (Yuebuuku juis By3oe. Crieunanshas sureparypa). - ISBN
978-5-8114-0831-3 : 613.00.

3. XuMug : METO/L. yKazaHusl 110 BbHIOMHCHUIO KOHTPOJILHON paboTsl Ne | aas wanpasnenns 271101.65
"CTpOMTENLCTBO YHHKAIILHBIX 3@HUH 1 coopysikeHuit” 3a0unoil Gopmb 06yuenns / Hoocub. roc.
apXUTEKTYP.-CTPOUT. YH-T, Ka. xumuu ; cocr.: A. M. Janunenxo, M. JI. Kocunosa,C. B. Ceicoes. -
Hopocubupck : HI'ACY (Cubcrpun), 2013, - 28 ¢. @ taba. - 6.u.

4. Akumos, JLM.  Xumus [Dnekrponnbii pecype] : yuebroe nocobue / J1. M. Akumos, A. H. MNasnos. -
Cankr-TlerepOypr : Cankr-IlerepOyprexunii rocy 1apeTBEeHHbIR apXUTEKTYPHO-CTPOUTE/ILHBIN yYHUBEpeHTeT, DBC
ACB, 2011. - 142 ¢. - ISBN 978-5-9227-0291-1. (http://www.iprbookshop.ru/19054.html)

MCTOJJHqECKI/lC YKAZAH MR

1. OCHOBHBIE NMOHATUS M 3aKOHLI XMMHHK : KOHTPOJILHLIC 3a/@nus Juis | Kypea 1o HanpapieHmuio noAroToBKu
08.03.01 "Crpoutenscrao” Beex hopm 00yuenuns / M-po obpazosanus u nayku P®, Hosocnd. roc.
apXUTEKTYP.-cTPOUT. yH-T (Cuberpnn), Kad. xumun ; cocr. M. JI. Kocunoga. - HoBocnbupek : HFTACY
(Cubcrpun), 2015. - 28 ¢. : tabn. - 6.u.

2. OKHCIIMTENILHO-BOCCTAHOBUTENLHBIC PEAKLMN @ MCTO/. yKazanus aas | kypea peex cneu,. u hopm oOyuenus /

HOBOTHG. TOT apXATERTYP.-CTPORT. YH-T {CHOCTPAN ], KA. XAMAR ; COCT. 1. H. tlcpeMnAchna. - TTOBOCHOWPCK
HI'ACY (Cuberpun), 2011, - 12 ¢. - 6.1

3. Wepwmnera, T. A. (npod. : HIACY (CuGerpun), xad. Xumus).  Xumus : yued. nocodue ana noarot. K
tectuposanuio / T. A. Lllepunesa ; Hosocu®. roc. apxurexryp.-crpout. yu-r (Cuberpun). - Hopocubupek :
HIACY (Cubcerpun), 2011, - 148 ¢. : 1abn. - bubnuorp.: ¢. 148. - ISBN 978-5-7795-0544-4 : 136.00.

4. Mounble pasHosecus [ DAeKTporHbil pecype] : MeToanueckue ykasanus no BoinoJHERMIO 1abopaTopHoit
paboTei no Hanpasiennsm noarorosin 08.03.01 "Crpourenserso™ (npoduiin "Bopocnabxenue u
BonoOTBeAcHHE", "IIPOM3BOACTBO 1 IPUMEHEHHE CTPOUTENILHBIX MATEPHANIOR, W3ACIHIN KOHCTPYKLMI") 1
20.03.02 "ITpuporoobyctpoiicteo v Bojononszosanue” scex Gopm obyueimns / M-so obpazosanus u nayku PO,
Hoocu6. roc. apxurektyp.-crpout. yu-1 (Cuberpun), Kad. xumun ; cocr. H. A. Crapuesa. - Hosocubupek :
HT'ACY (Cubcrpun), 2016. - Diexr ‘

5. COopHUK 33124 1 yHipakHeHnk 1o xumun [ Dnekrponnniii pecype] : no nanpasienuio noaroroskn 08.03.01
"Crpoutenberso” seex dopm odyuerius / M-go ofpazosarns u nayku PO, HoBocub. roc. apxuTekTyp.-CTpPOUT.
yH-T (Cuberpun), Kad. xumuu ; coer. I'. I1. Anexceesa. - HoBocnGupek : HTACY (Cuberpun), 2015. - DnekTpoH.
TEKCT. - 0.1.

6. Peakumu B pacTBOpax aeKTPOIMTOB | nekTpoibiil pecype] : MeTojt. yKazanus ais | Kypea seex cneil. u popm
obyuenns / Hopocu6. roc. apxutexryp.-crpout. yu-1 (Cuberpun), Kad. xumuu ; coer. T. H. Uepemucuna. -
Hoeocubupck : HIACY (Cuberpun), 2013, - DiiexTpos. TekcT. - 6.1,



7. CocTas u CBOHCTRA pacTBOPOB [ ICKTPOHHDBIN pecype| @ MeToMUIecKHe yKazauus no pelenuio 3anad s |
Kypca Bcex Harnpasienmni u popm obyuenuns / Hosocub. roc. apxurekryp.-ctpount. yu-1, Kad. xumum ; cocr.: T.
M. Kpyrckas, O. A. TNonynuna. - Hosocubupek : HFACY(Cuberpun), 2014, - Daekrpon. Teker. - 6.11.

8. Xumus : MeTOA. yKazaHusi 10 BHITIONHECHUIO KOHTPOSIbLHON paborsl Ne 2 i nanpasnienus 271101.65
"CTpOouTENIbCTBO YHUKALHBIX 3aHKi 1 coopykenuit" 3a0unoii Gpopmbr 0byqenus / Horocu®. roc.
ApPXHUTEKTYP.-CTPOMT. YH-T, Kad. xumun ; coct.: M. JI. Kocuuora, A. M. Hanvnenko.C. B. Cricoes. -
Hogocubupck : HFACY (Cuberpun), 2013.-29 ¢. : rabn. - 6.1,
9. Cocrap 1 cBOHCTBA PacTBOPOB | METOANYECKHE YKAZaHMst 10 PEUWCHMIO 3a/1a4 uist | Kypca BCex HanpaBieHui 1
(hopm 0byuenus / Hopocub. roc. apxurextyp.-crpont. yu-1, Kad. xumuu ; cocr.: T. M. Kpyrckas, O. A.
[Tonynuna. - Hopocubupck : HIACY (Cuberpun), 2014, - 28 ¢. - 6.1
10. Xumuyeckas TepMoMHaMUKa © MHIMBAL. 3ajanus no qucuminye "Oouy. xumus” ans | Kypca Bcex cliell.
anes. popmbl 00yuenus / Hopocu®. roc. apxurexryp.-ctpout. yu-1 (Cuberpun), Kad. xumun ; coct.: T. M.
Kpyrckas, C. B. Ceicoes, B. A. lHecrakos. - Hosocubupex :HIACY (Cuberpun), 2007. - 44 ¢. - 6.11.

1. Muaueuayanbroe 3a1auue no XuMUM 1 METOAMYCCKHE YKa3aHHsl TI0 IO BbINOJIHEHUIO © 11 HANpaBJieHuUs
08.03.01 "CrpourenncTso” ouno-3a0uH0i popmbl 06yuetns / M-o oGpasosanus v nayku PO ; Hosocu6. roc.
apXuTeKTyp.-cTpoUT. yH-T (Crbetpun), Kad. xumun ; cocr. T. M. Kpyrcekas. - Hosocnbupexk : HFACY
(Cubctpun), 2015. - 40 c. : tabn. - 6.1,
12. C60pHMK 32124 W yNpaskHEHUI 110 XUMUM © 110 nanpaeiiciuio noarorosku 08.03.01 "Crpourenscrso” Beex
(popm 0byuenus / M-go obpaszopatius u nayku PD. Hosocub. roc. apxurexryp.-ctpout. yu-1 (Cubcrpun), Kag.
xumun ; cocT. I'. T, Anexceesa. - Hosocubupek : HI'ACY (Cuberpun), 2015. - 72 ¢. : tabn. - 6.11.

13. UnauBuayanbHoe 3a/iaHie HO XMMHK 1 METOMUCCKMC YKA3aHHMsl 110 ero BLINOJIHEHHIO [ DAeKTPoHHbIH pecypc]
: st vanpasienus 08.03.01 "Crpourtenbeto” ouno-3a04Hoi Gpopmbt 00yueHus / M-go oOpazosanus u Hayku PO
; Hosocub. roc. apxurextyp.-crpout. yn-1 (Cuberpun), Kad. xumuu ; coer. T. M. Kpyrekas. - HopocuGupek :
HI'ACY (Cuberpun), 2015. - DnekTpon. teker. - 6.1,
14. Xumuueckoe pagHoBecHe | INekTponHbiii pecype] 1 METOAMUECKHE YKa3aHKs N0 BLHIONHEHUIO 1a0. paboThi
ans 1 kypea geex cneul. u gopm oOyuenms / M-go obpasopanus v Hayxu PO, Hosocub. roc. apXuTekTyp.-CTPOUT.
yH-T (Cuberpun), Kad. xumuu ; cocr.: A. M. Jlanuneriko,H. B. baarununa, M. J1. Kocunosa. - Hosocubupcek :
HIACY (Cuberpun), 2009. - 1 snexrpon. onr. juck (CD-R) : Tadn. - 6.11.
15. XnMHUECKOe paBHOBECUE & METO/. YKa3aHitst 11O BbifloIHeHIIO 1al. paboTel ana | Kypea Beex cneti. v popm
00yuenms / HosocuG. roc. apxurextyp.-crpour. yu-1 (Cuberpun), Kad. xumuu ; coer.: A. M. Jlanwsienxo, H. B.
bnaarununa, M. J1. Kocunosa. - HosocuGupek : HI'ACY (Cnberpun), 2009, - 12 ¢, un. - 6.1,

HopmarupHast fokymenranus

1. Mzectus Byzos. Crpourenserso. 10-11.-2016.

l'lepuo;mtleclcue W35 5T

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

5.2.

MCHOJII)?-yeMblC 0azni HAMHBLIX | mui)opmauuouuue CHPABOMHLIC CHCTCMbI

Tabnuua 5.1 Ucnonbsyemoe nporpammuoe obecrietieHue

Ne Hanmernosanue [oxreepxierue .
v _ KoanuecTBo nuueH3uii
n/n HH(POPMALIMOHHBIX PECYPCOB JIMLEH3 MK
1 2 3 4
1 |Office Project 2007 Professional AKT BbINONHEHHLIX paboT O 500
15.08.2020r NeA7
2 |Windows XP Professional Cepruduxar or 20.08.2007 502

Ned2605370, Ceprugdukar or

17.07.2008 Ned42909064,
Ceprudurar or 26.09.2008
Nod4607324

Ta6nnua 5.2 MCI’]OJII)’E_‘/CMI;IC Danbl JAHHBIX 1 MlI(I)OPMHU,MOI!I»lO—Cﬂp'dBO'-H'ib!C CHCTCMDbI



No Hanmenopanue loareepkaenue . .
Konuuectso nutieH3ui
n/n UHPOPMALIMOHHBIX PECYPCOB JIMLICH3MH
1 2 3 4
1 |Hayunas snexrpounas Gubauorexa Ceoboano pacnpocrpansiemas b/, 1000
AKT BLIHOJHEHHBIX padoT oT
15.08.2020r NeA7, Jloroeop Ne
SiO-4731/2021 or 17.03.2021
2 |[MOODLE - [Nopran JMcraniyoHtoro Cpobonno pacnpocrpansiemas b/, 1 000
obyuenust HI'ACY (Cuberpuin) AKT BBITIOJHEHHBIX paboT o7
15.08.2020r NeA7
3 |O¢puumansubiii cait I'TIHTE Croboano pacnipoctpansiemast b1, 1 000
AKT BBITONHEHHBIX paboT OT
15.08.2020r NeA7
4 |lIpodheccroHanbHbIC CIpaBOHHbIC KOHTPAKT No 32-21-44 or
cucrembl "Texakenept" yued. 03.08.2021 (py6.)
5 |DnexTpoHHbIi KaTaior SubiinoreKu Horosop o1 20.10.2016 Ne16816 , 500
HI'ACY (Cuberpun) AKT BbITOJIHEHHBIX paboT ot
15.08.2020r NeA7
Tabnuua 5.3 Mcnonb3yembie HHTEPHET-PECYPCb
No Hanmenopanue .
Cebuika
n/n MH(POPMALIMOHHBIX PECYPCOB
1 2 3
I |MundopmanmrorHo-cnipasounsiii nopran  |http://www.library.ru/
Library.ru
2 |DBC IPRbooks hitp://www.iprbookshop.ru/
3 |«M3Becrus Byzor. CTpoMTEnLCTROY hitp://izvuzstr.sibstrin.ru/
4 |Caiit 0 xumun. CNpaBouHMK XMMKMKA. http://'www.xumuk.ru/
DU3NKO-XMMHUUECKUE BETUYMHbI
5 |DnexTpoHHbll pecype yueGHol http://window.edu.ru/
auTeparypsl Munucreperea
obpazosanust PO

5.3. MeTOIIH‘lCCKHe PEKOMCHAQUMK IO OPTrAMM3AMMN M3YUCHM M KM CERM T B

P

Tabnuua 5.4 Mcnonbsyembie 06pazoBaTenbHbIe TEXHOIOIMMH

Ne Hanmenosanue N -
o/n TexHOROMI Bua sausruii Kparkas xapakrepucriika
1 2 3 4
1. |Ayavrophbie notounbie v |Mudopmanpmonnsie nexunn,  |Ha nekumsx: Mcrnonb3oBaHue
TPYIIFIOBBLIEC 3aHSATHS B NPAKTHHECKHE 3aHATIS MYJIbTUMEIMHHOTO MPE3eHTALMOHHOIO
CreUHaIN3UPOBAHHbIX 000PY/IORAHUS C ICMOHCTPALIMEH
KJaccax BHCOPHIILMOB, (OTOrpaduii, KOMILIOTEPHBIX
npesenrauni, Ha npakruueckmx 3aHaTHIX:
OCBOCHUE KOHKPETHBIX YMEHUN M HABLIKOB 110
NPEJUICHKEHHOMY MPENOJABATEICM aJITOPHUTMY.
2. |Meron npodaemMHoro {Ipobuiemusie CamocTosTeNILHOE M3YUEHHE CTYACHTAMM

U3JIOKEHUA MaTepuraia

JICKHMK, NIPAKTHUCCKUC
SAHATHS

mMarepuana JeKUMM ¢ rnocieayionen
puckyccueit B ayauropun. Opranuszaums
yuebHo paboThi, HANPaBJICHHAS HA PELIEHHE
KOMITIEKCHOMN YUeOHO-TIO3HABATENLHOU 3a1aUK
Ha MPAKTHUECKUX 3aHATUAX.




MuTepakrusHas Gopma
NPOBEACHMS 3aHITUH

Jlexums-auckycens,
nexnus-Gecena

Jlekumst «oOpaTHOM CBA3M», Npeanoiaraionas
00CyIK/IEHHE CMIOPHBIX BOMPOCOB,
BO3ZHUKAIOWUX NPH W3JI0KEHWW MaTepraa B
ayJIMTopuK.

Berpeun ¢ nipencraButensimm npoQmibHbixX
KOMIaHUH, NOCELIEHHUE CTICLIMaNIU3UPOBAHHbIX
BbICTABOK.

Jucranumnonnoe oOyuenye

CamocrosTensuas pabora,
Kypcoeas pabora

CamocTosTeNbHO u3yueHne 00yyatoiumMucs
yueOHOro marepuana B IMCTaAHUHOHHOM
pexume na noprane http://do.sibstrin.ru/,
CAMOKOHTPO/b OCBOCHUS MaTepualia ¢
MCIIOJIL30BAHUEM TECTOBOM Oa3bl noprana
JAMCTAHLMOHHOTO O0YUCHHMS, KOHCYIbTAUMH T10
BBINOJIHEHHIO NIPAKTHUYCCKUX 3aJaHui 1
KYPCOBOMY NPOEKTUPOBaHMIO B on-line
pekuMe.




6. MATEPUAVIBHO-TEXHUYECKOE OBECIHIEUYEHUE

Tabnuua 6.1 — MarepuanbHO-TEeXHUUECKOE 00CCHCUEHME AMCUMIINHb)

Haumenosanue cneuuanbibix®
MOMCILIEHUY U NMOMEUICHUI J1Jis
CaMOCTOATENILHON padboThI

OcHatenue cretiaibHLIX NOMELCHUH U HOMELICHUH JUIsS CAaMOCTOSTENILHOM
paboTsl

1

2

3naHue J1abopaTopHOro Kopryca
no yn.Typreuesa, 159, 364 ayn.
(Jlexuun)

Yuebrast ayAMTopust JUisi NPOBCACHHUS 3aHITHI JICKLMOHHOIO THIA, 3aHATHH
CEeMMUHAPCKOr0 TUIA, KYPCOBOT'O TPOCKTUPOBAHUS (BbINOIHEHNUS KYPCOBBIX
padoT), rpyinoBeIX 1 HHAMBHAYANLHLIX KOHCYLTALMN, TCKYIIEro KOHTPOJIS!
¥ MPOMEKYTOHHOM aTrecraimm.

O0wee konunyecrso mect: 200

3nanue 1aboparopHOro Kopiyca
no yn. Typreueea, 159, 365 ayn.
(JIaboparopusie, Konrposbhas,
3auer, Dx3ame, [lpakTuueckue,
CPC)

YueGuas ayuropus Juis fIPOBCACHUS 3aHATHH CEMUHAPCKOTO THIIA,
IPYNOBBIX W MHAXBKAYAIBHBIX KOHCYIBTAUMH, TEKYLIETO KOHTPOJIS K
MPOMENCYTOUHON aTTecTaluk

JlaboparopHbie KOMIIEKChI: YIIK 110 Kypey xumun 1 wr.;O0opyaosanue ajis
y1ebHoro npouecca: pocka ayuroptas | wr.;Mebenb: wkad 4 wr., cTosbl
15 wr.;Jlaboparophoe obopynosarue: paznoe | wr.

Qowee konuuecrso mecr: 30

3nanue s1aboparopHoro Kopryca
no yn.Typreuesa, 159, 366 ayn.
(JlaboparopHbie)

YueOHas ayauTopus Jiis NPOBEACHMS 3aHITHH CEMMHAPCKOTO THITA,
IPYINOBLIX ¥ MHAMBHAYAJIbHBIX KOHCYAbTALMN, TEKYLIEIO KOHTPONS U
NPOMENYTOURON aTTecTalun

JlaGopatopHbie KOMINAECKCHI: YK 10 Kypey Xumuu 7 wit.;O60pyaosaHue s
yuedHOro npouecea: jlocka ayuropsas 2 urr.;Mebenb: wkad 5 wr., CTONMbI
30 wr.:JlaGoparophoe odopyaosanue: pazHoe 1 wit., meulasixka 2 wr.
Obee kosmuecTeo mect: 30

3nanue n1aboparopHOro Kopyca
no yn.Typrenesa, 159, 371 aya.
(JTaGopaTopHbic)

Yuebuas ayiuTopus JUIst IIPOBEJCHUS 3aHATHH CEMHHAPCKOrO THIIa,
FPYNNOBLIX M MHAMBUAYAIbHBIX KOHCYIbTAUUH, TEKYILErO KOHTPOIsS U
MPOMEIKYTOUHOM aTTecTalnm

JlaGoparophble KOMIUIEKCBI: YIIK 110 Kypey Xumuu | wr.;M3mepurenshoe
obopynopanue: TepmomeTp | wit., nonomerpus | wr.;Mebens: uikad 6 wr.,
naboparopras 4 wr., crosint 20 wir., Tymda 22 wr.;Jlaboparopuoe
oGopyaoBanue: paztoe | 1uT., HarpesatensHoe 00opyroBaHte 2 wr.
Ob1ee xonmuectro mect: 30

3naHue n1abopaTopHOro Kopryca
no yn.Typreuesa, 159, 372 avj.
(JlaGoparopibic)

VueOHas ayMTopust JU1st TPOBEACHMS 3aHATHI CEMUHAPCKOrO THIA,
FPYNNOBLIX M HHAWBKAYAILHBIX KOHCYABTAUMH, TEKYLIErO KOHTPOJIS U
NPOMEKYTOHHON aTTecTalmy

JlaGoparopHbie KOMIUICKCHL: YIIK 110 Kypey xumuu | wr.:MeGesb:
saboparopras 8 urr., crons 12 wr.;Jlabopatoproe oGopynosanue:
narpepareibHoe obopyosanne | .

O0mee konmuecrse mect: 30

* CneumanbHbIC MOMELLEHHUS — YHEOHDBIC AYAMTOPUM JUISH TIPOBE/ICHIS 3aAHSTHI JIEKLIMOHHOTO THIA, 3aHATHH
CEMUHAPCKOTro THIA, KYyPCOBOIO NPOSKTHPOBAHUA { BLIITOAHCHUE KYPCOBBIX PaboT), rpynnoBbix 1
MHAMBUAYATIbHBIX KOHCYLTALKHN, TEKYHICIO KOHTPOMS W NPOMEIKYTOUHON aTTeCTallUm, a TaK )Ke NOMELUEHUS 115

CaMOCTOSTENLHON PAabOThi

ABTOp-pazpadboTumK (Beyulid iekTop)

H.B.lanbHesa
YO

—

(n(/umcl,)
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