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1. DACIIOPT PABOUEM NNPOIPAMMMBI JAUCHMITJIMHBI
Tabnuua 1.1 OcHoBanue jyis peann3aumu JHCLHNIUHD!

Kon HanpaeneHus noaroToBKu/ CrieLaibHOCTH

27.03.02

Haﬂ])aBﬂCH He I'IO,ElFOTOBKM/ cnemanbHOCTb

Y!]paBﬂCH HMEC KaueCTBOM

VYporeHb 0Opa3zoBaHus

bakanappuar

["on pazpaborkun/obHoBNEHMS

2020

Tabnuua 1.2 CTpykTypa JMCUMIUIMHBI B COOTBETCTBHM C y4eOHbIM MIaHOM

Buapi yueOHOi paboTsl, BIUIIOUASE CAMOCTOSITENLHYIO

Dopma obyuenus:

paboTy 00y4aloLIMXCsl ¥ TPYAOEMKOCTL AMCUMTIIMHDI OuHas O4HO-3a04Hast 3a04Hasl
TpynoemMKkocTb AUCUMILIHHDI BQUETHBIX SIUHULL 5
aKaJeMHUYEeCK1X
180
4acoB
KonrakrHas pabora, |AyauropHas JISKLIMK 32
4ac NpaKTUvecKue 2
3AHATHSI
nabopaTopHbii 28
NPaKTUKYM
BreaynuropHasi
CamocrosTensHas padoTa, yac 98
Tabnuua 1.3 ®opmbl KOHTPOJIS AUCLMILIHHDBE
Cemectp ®opma o0yueHus:
v popMa KOHTPOJIs ouHas O4HO-3204HAast 3a04Has
NEepHOIbI KOHTPOJIS 1.2 cem
3k3ameH (bl) | cem
3a4éT (bl) 2 cem
KypcoBas paboTa
KypPCOBOU NMPOeKT
MHIMBUAYANbHOE 3a/1aHue (KOHTPOJIbHAs paboTa) 1.2 cem
Tabnuua 1.4 Buasi camocrostenibHOM paboTh
N i dopma 00yueHus
Bun camocrositenbHol paboTh Bup zansarus Tun neprona
OuHas OYHO-3a04Has [ 3a04Hasl
Teopernueckoe
[Toaroroeka K JieKyuMsam Jlekuun
o0yueHue 32
[ToaroroBka K npakTHUECKHUM ; Teopernueckoe
[TpaxkTuueckue
3aAHSTHAM o0yueHue 22
[Tonroroeka k nadoparopHot Teoperuueckoe
JlaboparopHbie o
pabore o0yueHue 28
Bbinonnenme KOHTpOsIbHOM Teopernueckoe
Konrposnbhas 5
paboTbi 00yuenune 13
DK3aMCHALIMOHH
[loaroroska k 3auery 3auer
ble CECCHU 2
DK3aMEHALMOHH
[Toaroroeka k sk3ameny DK3ameH
bl€ CECCUU |
Hroro 98




2. LEJDb OCBOEHMWSA JUCLATIJIXHBI

2.1. Hesb u 32524 0CBOCHNS JHCHMILIHNLI

noay4eHue (l)yl-lﬂ,aMCHTﬂﬂ LHOT'O U MPUKNAAHOIe XUMMHYECKOro 06]3«'.130[33}{1451 B XOA€ 1MOArOTOBKH GaKaﬂaBpOB no
HarnpapJICHHUIO ((CTpOHTGJ’leTBO» W ero JajibHEHIEE UCIIOIL30BAHKE B Hayu HOW U !']péll("l‘l/llICCKOﬁ JACATCITIbHOCTH.

33)13‘-“4 OCBOCHUS AMCUHIIIUHDI:

1. CO34aHHEC XUMHYECKOrO MbILLJICHUWS, 3HAHUE U NMPUMCHEHHUE 3aKOHOB XUMUHU 1J151 peicHurs 3aaaq CTpOHTeJ’]bHOﬁ

TEXHOJIOIHH HA COBPEMEHHOM YPOBHE.

[Iporpamma cocTapsena B cooTBeTCTBUM ¢ TpeboBanusiMu DeepaibHOIO rocy JapeTBEHHOrO 00Pa30BaTENbLHOIO
CTaHapTa BLICLIErO 00pa3oBaHMs NO HANPABICHUIO NMOATOTOBKH / CHIEUHMANLHOCTH Y IpaBieHUe KayecTBOM.
[IporpamMma cocrasiieHa ¢ yu&ToM PeKOMEHaUMH IPUMEPHON OCHOBHOM 00pa30BatTe/ibHOM NPOrpaMMbl BbICLIETO
00pa3oBaHus MO HAMPABACHUIO MOArOTOBKH/CIIECLUATLHOCTH YTIPABACHHE KAYECTBOM YTREPKAEHHOM

2.2.

Hepeqenb IJIAHUPYEMBIX PE3yJiLTATOB 06}"]0“!/[51 MO JACHMITJIMIC (MO,EI,}’.IHO), COOTHECEHHBIX C

NJIAHHPYEMbIMH Pe3yabTATAMH OCBOEHMs 00PA30BATEAbHON NPOrPAMMbI

Tabnuua 2.1 [NepeveHb naaHUupyemMbiX pe3yasratoB 00yUEHHS MO JUCLMIIIUHE

Kon v HaumMeHoBaHMe KOMNETEHLIMM
(pe3ynbTar ocBoeHus)

K()ﬂ 1 HAMMCHOBAHKUE UHIUKATOPa AOCTUXIKCHUSI KOMINIETEHUHWH

OI1K-1 Cnocoben aHanuzuposaTh
3a7a4uM NnpodheccHoHATLHOM
JEATENBLHOCTH HA OCHOBE MOJIOIKCHHIA,
3aKOHOB M METOJOB €CTECTBEHHbBIX HAYK
M MaTeMaTHKK

OIIK-1.1 3naet nojoKeHus, 3aKOHbI U METO/Ibl ECTECTBEHHBIX HAYK M
MaTeMaTUKK

OITK-1 CnocoGen ananusupopars
3aa4u npodeccroHalIbHOM
JEATENbHOCTH HA OCHOBE MOJIOIKEHUH,
3aKOHOB M METO/OB €CTECTBEHHDBIX HAYK
¥ MaTeMaTHKU

OIK-1.2 ¥Ymeer ucnonb30BaTh 3aKOHbI, METO/IbI PAMKAX H30PaHHBIX
BMAOB MPO(ECCUOHAILHON ACSTEBHOCTH

OITK-1 CnocobeH aHanuzupoparn
3ajauu npoeccroHalbHOM
JESITeLHOCTH Ha OCHOBE TOJIOKEHHI,
3aKOHOB M METO/IOB ECTECTBEHHDBIX HAYK
¥ MaTeMaTUKH

OIK-1.3 Mmeet npaktnueckuii onuit padoTsl ¢ MH(POPMALIMOHHBIMU
obbexramu u cetsto MutepHer, onbiT 6ubnnorpadpuueckoro
Pa3bICKUBAHMS, CO31aHMs HAYUHBIX TEKCTOB

Tabnuua 2.2 — INnanupyembie pe3yibTaTbl OCBOCHMS JAMCLUTUIMHBI 00Pa30BaTENLHON NPOrpamMMbl

Koa n HaumeHOBaHue MHMKaTOpa
JOCTHIKEHHS] KOMMETCHLIMU

HaumeHoBaHue nokasareis OUCHUBAHUS (pcgyanaTa O6y‘—I€Hl/lfl o
,’JHCU,I/I”J]MHC)

1

2

OTITK-1.1 3HaeT nonomKeHUs, 3aKOHbI 1
METO/Ibl €CTECTBEHHBIX HAYK M
MaTEMATHKH

3naer: OTK-1,1 Meroauky BeisiBiicHus 1 Kinaccuurkaumm Gpusnyeckux
M XMMHHUECKUX MTPOLECCOB, POTEKAIOIMX HA 0O LEKTE
npoeccHoHaNbHON JCSTENbHOCTH.

Ymeer: ONK-1,1 Beiseaars v knaccuduumnposars Gus. u
XMM_IIPOLIECCHI, NPOTEKAOILME HA 0OBEKTE NPOY. AEATENLHOCTH.

Unmeer napbiku: ONK-1,1 Mcnonb3oBaHus METOAUKH BbISIBJICHUS U
KJIaCCH(UKALMH PUBMUECKHUX W XUMHUUCCKHUX TTPOLIECCOB, MPOTEKAIOLLMX
Ha o0bekTe NPoOgPecCHOHaNbLHOM NEITENLHOCTH.

OITK-1.2 YMmeeT ucrnonnbzoBars 3aK0HbI,
METO/Ibl pamMKax HU30paHHbIX BUIOB
npodecCHOHANLHOM NeITENLHOCTH

3naer: ONK-1,2 ba3zoBbic (U3MUCCKUEC ¥ XMMUUYECKHUE 3aKOHBI 115
peleHus 3a1au npopheccHoHanbHON ACHTCAbHOCTH.

Ymeer: ONK-1,2 Boibupats 6a30Bbie (PU3HUECKUE U XUMUYECKHE
3aKOHbI 18 PEelleHMs 3aa4 NPOPecCHOHaNLHON IESTETbHOCTH.




Mmeer nasbiku: OIK-1.2 Metonukoii pellients MHXKEHEPHbIX 3aa4 ¢
MOMOILLILIO MaTEMATHUECKOrO anrapara BeKTOPHOUH airedpsi,
aHAIMTHYECKON rEOMETPUHM M MATEMAaTHYECKOTO aHasu3a.

OIIK-1.3 MmeeT npakTHuecKui onpIt
paboTbl ¢ HHPOPMALMOHHBIMH
o0bekTamMu 1 ceTbio MHTEpHET, OribIT
Onbanorpaduueckoro pasbicCKMBaHUs,
CO3JaHMsl HAYUHbIX TEKCTOB

3naer: OIK-1.3 XapakrepucTHkn Xumuueckoro npouecca (asneHus),
XapakTepHoro st 00bEKTOB NPOPECCHOHANILHON AESTENLHOCTH, Ha
OCHOBE DKCINEPUMEHTALHbBIX MCCIEIOBAHMI.

Ymeer: OIK-1,3 Padorsi ¢ MH(OpMALMOHHBIMU 00BLEKTAMU U CETHIO
Unrepuer, onbiT Gubanorpaduueckoro pasbiCKMBaHus, Co3AaHus
HAYYHBIX TEKCTOB

Uwmeer nabiku: OIK-1,3 MMeeTHaBbIKKM NPaKTHUECKUI ONBIT paboThbI ¢
MHPOPMALIMOHHBIMU 00BEKTAMU U ceTbio MHTEpHET, OMNbIT
OubIMorpauecKoro pa3bICKMBaHMsl, CO3AaHUs HAYUHbIX TEKCTOB B
cepe npoeccHoHanbHON [CSITEILHOCTH

HUHdopmalimsa 0 BbISBIEHHH PE3YbTATOB OCBOGHUS JMCLMIUIMHbI fpejicTaBiera B MOHAE OLEHOUHbBIX CPEACTB M0
aucuunaune. [acnopr ®OC npeacrasnen B pazaene 4 PITJI.

[pumeuanne: POC pazpabarbiBaercs kak npuiioikenue k PITL 8 coorsercteuu ¢ [Tosoxennem o dOC,
YTBEPHKAEHHBIM JIOKAbHBIM HOPMATHBHBIM aKTOM.




3.1.

3. COAEPKAHUE JUCLMITJIVHB]

Templ yueOHo#l nHCHHILTAALI (JIEKHHONNLIC 3AMATHH)

Tabnwvua 3.1 TeMbl NEKLHOHHBIX 3aHATHH

KonuuectBo vacos no popmam

00yueHus
Haumenopanue KouT. pab Cam. pab
Ne i/ paznena Tema u coaeprkanue NeKIHOHHOTO 5 §
JUCLIMIUTHHBI 3aHsI-THS = =
(Mo-aysnist) S s g z
= m o = L) -
Sl 2| 3| 8| = =
S| & (8|3 |8 3
1 2 3 4 5 6 7 8 9
Ileprasi rpynmna ounas gopma (1 cemecrtp)
nepuoaa
arrecTauMu
(dK3amen)
1| OcHoBHbIe noOHsITHSE |OCHOBHbIE 3aKOHDBI U NIOHATHS XUMHM. 2 2
Y 3aKOHbl XMMMH. OkBHUBaNEHT. XuUMUUeCcKKHe PopMbl
OKBHBANICHT. CYLUECTBOBAHMSI MATEPHH, XUMHUUECKUE
peaxumnu. DopmyiisHbie eaunutbl (OF)
BelecTsa. Konuuectso Beliecrsa.
Monspuras macca diemMeHTa, BelecTsa,
MOJISIpHBIE 00BbeM ra3000pazHoro
BelecTra. CTerneHb OKUCICHUS.,
DKBuBaNEHT Belectra. Yucno
DKBUBaANEHTHOCTH (Z(B)). Onpenenchue
Z(B) B peakuusx odmeHa,
2| XumMuueckas 1-ii 3aKOH TEPMOAMHAMMKH. 2 1
TEPMOJAMHAMUKA. Tepmoxumust.IIpeamer XuMuuecko
TepMoauHamMmuku. TepmoauHamuueckas
CUCTEMa, OKPYKAIOLLAs cpesia, XapaKTep
B3aUMOJIEHCTBUS MEXKLY HHUMH.
CocTosiHue cucTembl, napamerphbl
CO-CTOSIHUS. DYHKUMU COCTOSIHMUS.
BuyTpennsist sneprus.
Tepmoaunamuueckui npouecc. GyHkumu
npouecca. Ternora. Pabora. [epsbiii
3aKOH TEPMOJAMHAMMKY [1is
M30JMPO-BAHHbBIX M 3aKPbITLIX CHCTEM.
Ouranbnus cucremsl. [pumencun
3 | Xumuueckas 2-ii 3aKOH TEPMOAMHAMMKH, 2 1

TEPMOJUHAMMUKA.

Durponus.Heobparumbie u oOparumbie
npouecchl. Makpo- ¥ MUKPOCOCTOAHUSI
cucrembl. Tepmoantamuueckas
BEPOATHOCTb COCTOSIHHUS CUCTEMDbI.
VYpasneuue bonbumana. Durponus — mepa
HEYNOPSAOYEHHOCTH COCTOSIHUS CHCTEMbI.
BTopoii 3akoH TepmMoanHaMUKH.
HanpaBaeHHOCTL XMMHYECKHX MPOLIECCOB.
Pazosbie papHoBecHs. TpeTuil 3akon
TepMoAnHaMUKK. CTaH apTHAs DHTPOMNUS.
Pacuer usmenenus suTponuu




Xumuueckas
KHMHETHKA.
XumMmuueckoe
paBHOBECHE.
Karanus.

Xumunueckas kuHerura.llpocteie u
cnoxcHbie peakuuy. [NousTre Mexannusma
peakuun. CKOpOCTL XUMHUECKOH
peakumnu; (pakTopbl, BIMSIIOIIHE HA
CKOPOCTb. 3aKOH JECHCTBYIOLIMX Macc.
Kunernueckue ypapHenus. Koncranrta
CKOPOCTH; (aKTOpbI, BIUSIOIME HA HEE.
3aBUCUMOCTb CKOPOCTH XUMMUECKOH
peakumu oT TemrepaTypbi. pasuiio
Baur-I'odda. YpasHenue Appenuyca;
JHEprust akTUBALMH, AKTUBUPOBAHHBIH
KOMILIEKC, K

b

Xumuueckas
KMHETHKA.
XumMHuueckoe
paBHOBecHE.
Kartanus.

Xumuueckoe
pasHoBecue.Karanuz.Katanutuueckue
cucTembl. ' OMOreHHbIi, reTeporeHHbii
karanus. Karanuzarop. CyThb eicTus
KaTanuzaropa. XMMHUYECKOe paBHOBECHE,
YCJIOBHE XMMHUECKOIrO PAaBHOBECHS. 3aKOH
JNECUCTBYIOLMX Mace st 00paTuMoro
npouecca. KoHcTaHTa XMMUYECKOro
paBHOBECHS! 715 FOMOIEHHON 1
reTeporeHHoON peakumnit; Gpaktopsl,
BAMSIIOLLME Ha Hee. CMeulenue
XMMHHECKOro paHosecust. [1punumn
Jle-1llarens

PacTropbl.

Konuenrpauuu. nccoumaums.Obwas
XapaKTepUCTHKaA PacTBOPOB.
Pacrsopurens, pacTBOpeHHOE BEILIECTBO.
Knaccu-(pmkauus pacTeopos.
PacTBoprMOCTb TBEPABIX BELIECTB,
XUIAKOCTEH, ra3os. CrocoObl BbIpaKeHHsl
COCTaBa pacTBOPOB: MaccoBas A0,
MOJIsIpHas JA0Jist, MOJspHas
KOHLIEHTPA-LMS, MOJISIPHAsT KOHLGHTPaLMS!
IKBUBAJICHTOB, MOJISUILHAS KOHLEHTPALMSL.
3aKOH YKBM-BAJIGHTOB U1 PACTBOPOB.
Teopus oGpazoBanus p

8]

PacTeopbl.

[lkana pH. Pacuer peakumu
cpenbl.Monnoe npousseneHue BojbI.
BonopoiHbii ¥ ruApOKCHILHBIH
nokazaresnu. Lilkana pH. Pacuer pH
PACcTBOPOB CHIILHBIX U €JA0bIX KUCIIOT U
ocHoBanuk. KHcjioTHO-OCHOBHbIE
unaukaTopsl. I'napoins conel. Gakropol,
BAMSIIOLLME HA THAPOJIU3. [ uapoaun3 conel
MO KATUOHY, M0 aHUOHY, MOJHbIH
TMAPOITH3.

[\e]

PactBopbl.

Kosnnmraruphoie cBolicTRa
pacTBopoB.KonnuraTuBHble CBOUCTRA
PacTBOPOB HEIIEKTPOIMTOB. 3aKOH Pays
v ero cnencreus. OcMoc. OCMOTHYECKOE
Japjienue. 3akoH Bant-INodda.
KonnurarupHbie CBOWCTBA Pac-TBOPOB
anekTponnToB. U3oroHnueckuit

KO3 PULMEHT.




:’)ﬂel(TpOXl/I MUYECKHUEC
MPpOLECChI.

[onsitne anekrpona. Y pasHenne
Hephera. Daextpoxumuueckue cuctembi.
OcoOEeHHOCTH INEKTPOXUMHUUECKUX
npoueccor. MoHHO-MeTaNIHIeCKui
mekTpoa. BozuukHoBeHue ABOMHOMO
AIEKTPUUECKOT0 CJI0S HA MPAHULIE
WIEKTPOA-IACKTPOIUT. PaBHOBECHDbII
NIEKTPOJHBIN NOTEHLMAN. Y paBHeHue
Heprcra. I'azoBbie 2nekTpobl.
BonopoaHeiii anextpoa. Kucnopoansii
anekTpol CTaHaapTHBLIA AJIEKTPOAHbIH
NoTeHUMal. NCKTPOXUMUUCCKHI psij
Hanps

(§9]

ONeKTpOXUMHUECKHE
MpOLIECChI.

["anbBanuueckuii paement. Pacuer
DJ1C.Manbpannueckmnii 3neMenT. DnemMeHT
Hanumans-Axobu. Karonnsiit npouece,
aHOAHBIN npouecce, TokooOpasyiotuas
peakums. Cxema dMeKTPOXMMUYECKON
uenu. TepmoanHaMuKa ranbBaHUUECKOTO
anemenrta. DJJC rajibBaHM4YeCKOrO
IICMEHTA.

—_—

3nel<Tpoxn MHUYCCKHE
NpOoLECChHI.

Koppozus merannos.Kopposus merannos.
Xumuueckas Kopposus.
DIIEKTPOXUMUHECKAst KOPPO3US METAILIOR
v yciiosus ee nporekaHus. Cxema KI'D.
KaTtoaHbiii u aHOHBIA NpoLecChI.
Oxuenurenu-aenonspusaropsl. Ycnosus
NPOTEKAHUS KOPPO3UU METAJLIOB C
KUCIOPOIHOM M BOJIOPOJIHOM
Jenonsipyuzaumei. 3alumuta MeTanon or
KOppo3uu. Jleruposaryie. 3atHTHbIC
MOKPLITHS: HEMETAIIMUYECKUE,
MeTasinueckue (aHoaHbIE,

UTOTO
eprast rpynna
nepuoxa
aTTecTannu
(3x3ameH)

Bropas rpynna
nepHoaa
arrecTanuu (3a4er)

ounasi popma (2 cemecTp)

KectkocTb BOAbI

AKecrtkocTs Bojbl. Buabt skecTkocTy.
Ymsiruenue poabl. KaTHOHHTbI,
aHMOHUTBL.OOLAs XapaKTepUCTHKA
npupoAnbIX Boj. 2KecTkocTh BOAbL. Bujib
HKECTKOCTH: KapOoHaTHAs,
HekapOonaTHas. Eannuupl u3mMepeHus
JKECTKOCTH. YMArdyeHue Boibl. MeToabl
YMSITUSHUS: TEPMHUUECKUE W peareHTHbIe
METO/IbI (M3BECTKOBAHUS,
COJOBO-M3BECTKOBbIH, hochaTHbiif),
JIOCTOMHCTBA W HelocTaTku. Mertoj
noHHoro odmena. Monurel. Karuonurs,
aHuoHUTLI. Peakuuu oOmena nonor
KaTHOHWTA (aH




HucnepcHbie
CUCTEMBI

HucnepcHbie cuctembl, Kiaccudukaums,
noayuenue. U3nko-Xxumuueckue
CBOMCTBA JJUCNIEPCHBIX CUCTEM.
[ToBepxHOCTHAs SHEPrHsl, MOBEPXHOCTHOE
HaTskeHne. AjncopOums. [TAB.
OnTurueckre CBOHCTBA AMCNEPCHBIX
cucrem. JJucriepeHbie cucTembl.
Oco0eHHOCTH BLICOKOMCTIEPCHBIX
cuctem. Knaceudukauus aucnepcHoix
CHCTEM MO pazMepaM 4acTHll IMCNepCHOM
(azbl, MO arperaTHOMY COCTOSIHHUIO
AMCnepcHoii Gasbl 1 AMCNepcCHoHHOM
Cpebl, M0 CTENEHH B3aUMOICHCTBHS
4acTuLL AUCNepcHOM (asbl 1
JAMCIIEPCHOHHOM cpejibl. 'entu 1 3001,
MeTobl NonyyeHHs AUCTIEPCHBIX CHCTEM.
DU3NKO-XMMUUECKHE CBOUCTRA
JHCIEPCHBIX CU

OCHOBBI XMMUH
BSDKYLLMX BELIECTB.
CunukaTtHble
CTPOUTENbHbBIE
marepuaibl

O061uue PU3NKo-XUMHUUECKHE CBOMCTBA
BSDKYLUMX BELIECTB U UX KilaccudpuKaiusl.
Boznylusbie Bshiyuine BeiecTsa.
['mapaBnuueckue BsKylliMe BELIECTRA.
Koppozus GeToHa 1 MeTO/Ib! 3aLUMThI OT
KOPPO3UH. PUBMKO-XUMHUUECKUE OCHOBDI
CTEKN000PAZHOro COCTOSIHUS.
Cunukarnoe creksio. Curasibl.
[pupoaHoe cusimkaTHoe chipbe.
Kepamuueckne marepuanst.
Knaccudukauus v cnocodnl nonydenus.
Kepamudeckue matepuansl. OrHeyrnopHble
marepransl. O0uue YU3NKO-XMMHUUYECKHE
CBOWCTBA BIKYLUMX BEUIECTB U MX
knaccudukaums. Bozayuinsie Bsokyime
sewecrsa. Bozayuinas n3sectsb.
['uncosele Bsxyulue el

Boicokomonekyisipt
blE COE/IMHEHUSI B
CTPOUTENLCTBE

OCHOBHbIE MOHSATHSI XMMHU
BLICOKOMOJIEKY IS PHBLIX COE/IMHEHUH.
Crpykrypa v cBo¥cTBa NOAUMMEPOB. Bujb
MOJIMMEPOR, NPUMCHSICMBIX B
crpoutenbeTBe. OCHOBHLIE MOHSITHS
XUMHH BbICOKOMOJIEKYISIPHBIX
coeuHenuii. Knaccudukauus, crpykrypa
u cBokcTBa nojaumepos. Crnocodwl
noJtyueHus nosiumepoB. Jlecrpykuus
MOJINMEPOB, €€ OCHOBHBIC BH/IbI.
[Tnactmacent. Bugbt nonumepos,
NPUMEHSACMbIX B CTPOUTE/ILCTBE.
[Tonumephbie nodarku B 6€TOHDI.

UTOIO

Bropas rpynna
nepuoja
arrecraumm (3a4er)

16 16

Hroro

32

32

HpaKaneCKne H CEMHHAPCKHE 3ABMTHA W HX COAepKanme

Tabauua 3.2 Tembl NPAKTHUECKUX 3aHSTHIH

Haumenosanue

KonuuectBo vacos no dopmam
00yueHus

Kour. pabd Cawm. pab




No ni/in pasaena Tema u coneprkarme NpaKTHYECKOro g §
JUCLIMIMIIUHBI 3AHSTHS T 5
(Mo-nyns) = 3 g &
I T - - B R -
sl | 8| E|E| 8
] ] ™ ] o] ™
1 2 3 4 5 6 7 8 9
ITepBas rpynmna oynas Gopma (1 cemecrp)
nepuoja
aTTecTanuu
(3Kx3amen)
1| OcHoBHbIe MOHATHS |OCHOBHBIE 3AKOHbI U TIOHATHS 2 2
W 3aKOHbI XUMHH. xumuuKnaccbl HEOpraHuYecKux
OKBUBAJICHT. coeAuHEeHuH, HomeHkarypa. Crenexb
OKMCCHMUSI.
OKMCITH-TENBHO-BOCCTAHOBUTEIbHbBIE
peakunn. Monsipnas macca. Konmuectgo
BELLECTRA.
2| OcHoBHble nousTHs | DxBuBaieHTPOpMYJibHAS €MHULA. 2 2
Y 3aKOHbl XUMUH. DKBUBANEHT 2JICMEHTA B COCMHEHUH,
DKBUBAJICHT. IKBUBAJICHTbI COSAMHEHHI PA3IMUHbIX
KnaccoB. Yucs0 9KBUBaIGHTHOCTH.
Onpepenenue unchia YKBUBAIIEHTHOCTH
COEJMHEHMUS], YHaCTBYIOUIErO B OOMEHHO
H OKHCJIUTENBHO-BOCCTAHOBUTENILHOM
peakunu. KonuuecTro Beliecrsa
OKBUBAJIEHTOB. AJJIMTUBHOCTHL MOJISIPHOH
MacChl OKBUBAJIEHTOB. PacueTst 1o 3akoHy
JKBUBAJICHTOR.
3 | Xumuueckas TepmonuHamuueckue 2 2
TEPMOAMHAMHUKA pacuerblOnpeaeneHue TeroBbix
a(pdekToB peaximu. Pacuersl sHTAILNNMN
00pazoBaHUs BEILECTR MPH W3BECTHOM
ternyiosom dexre peakumu. Pacuer
M3MEHEHMSI DHTPOMNUHN B XO/1€ PEAKLIMH H
npy (GazoBbIX NPEeBpALUSHHUSIX.
Onpeaenenyne HanpapieHHOCTH
XMMHYECKHX MPOLECCOB W BEPOSTHOCTH
NPOTEKAHUsE XUMHUCCKON peakuuu B
3aBUCUMOCTH OT TEMIIEpaTypbl.
41Xumuueckas Xumuueckas KUHEeTHKA U 2 2

KMHETUKA.
Xumuueckoe
paBHOBECHE.

pasHosecuellpumenenne 3akona
JIEHCTBYIOLLIMX Macc JJisl pacuera
CKOPOCTEH XMMHHECKUX PEaKLMH,
TEKYLUIHX KOHLCHTPALIMI peareHToe u
NPOAYKTOB. PacueTsl 1o npagusty
Baur-I'oga. 3akon peiictytommx Mace
U1 TOMOT€HHBIX U METEPOreHHDBIX
peakuuid /IS COCTOSIHUS PABHOBECHSL.
[Tpumenenue npunuuna Jle-llarenve ans
ONpeACACHHsI CMELICHHS PABHOBECHUSI MPH
W3MEHEHHH YCA0BHUI npoilecca. Pacuer
paBHO




Pacteopbl KonuenTtpaumnn. Pacuersl peakumu 2 2
cpeabl.Pacuerst paznnuHbix cnocobos
BbIPAXKEHHSI KOHLEHTPALMY PACTBOPOB.
CocraBachue ypaBHeHUH peakumii
ANCCOUMALMU COCAMHEHUH Pa3IuUHbBIX
KJIACCOB M YPaBHEHKH peakumi ruiaposusa
coneit. Jduccoumanus cuibHbix 1 cnabbix
WEKTPOAUTOB. Pacuersl Besinuvubl pH B
pacTBopax KMCJIOT U OCHOBaHUW.
ONeKTPOXMMHUUECKHE | DNEKTPOXUMHUECKHE 2 2
npouecchl NPOUECChIDNIEKTPOAHBIN TOTEHUHAN
MOHHO-METAJUIMUCCKHX W ra30BbIX
INEKTPOIoB. ¥Ypasuerue HepHera. Pacuer
DJIC ranbBaHUYECKHX HJIEMEHTOB.
CocrasiieHne rajibBaHU4YeCKUX
3J1E-MEHTOB U IJIEKTPOAHBIX MPOLIECCOB.
Onexrpoxumuueckue |Kopposus metannosOnpeenenue 2 2
npouecchbl BO3MOYKHOCTH MPOTEKAHUsI KOPPO3UH
MeTasila B 3aaHHbIX YCnoBusix. Cnocodwl
3aUIUTbl METASIOB OT KOPPO3MH.
UTOIo 14 14
IlepBasi rpynua
nepuoaa
arTecTauuy
(3x3amen)
Bropasi rpynna ouHnas popma (2 cemecrp)
nepuoxa
arTecTannu (3ayer)
XUMHA BOAbI KecTkoCTh BOIbI U METO/Ibl €€ 2 2
ycrpanenustZKectkocTh BoAbI. MeTobl
YMArYeHUs BOAbl. Pacuersl mecTKOCTH
BO/Ibl, MACCLI PACTBOPEHHLIX COJiel B
Boje. Pacuerbl mace peareHToB,
HEOOXOAUMBIX IS YMAYCHUS BOJIbI.
Konnoksuym no teme «KecTkocTh BOjibl U
METO/Ibl €€ YCTPAHEHH.
HucrniepcHbie Onpeznenerne Noporos Koarysisuuu 2 2
CUCTEMbI ruapopoOHbIX 30M¢ei. [lucnepcHpie
cucrembl. Kinaccnduxaums, Metoibl
nonyueHus u cpoiicrea. CTpoeHue vacTuil
aucnepcHoi dasbl ruapodobubii 3omneii.
Cocrasnenue Gopmyn muuesnn
ruapoGoOHbIX 3051eH. Y CTOWUMBOCTDL U
KOAryJisiumst KOJTOMIHBIX CHCTEM.
HucrniepcHble Onpejenerue noporos KOaryJjsiiuu 2 2
CUCTEMbI ruapodoOHbIX 3051ei.Onpenenctmue

MOPOroB KOAryJisiiiu ruapodooHbIX
3onei. Koinoksuym no reme
«JIncnepcHbie cucTemby.




410cHOBBI XUMUH XUMHUS BSYKYLLIMX 2 2
BSDKYLUMX BEWECTB. |MaTepualior.Bozaynsie Bsokyuimve
CunukarHble marepualibl. Chipbe, MOJIyUCHHE U
CTPOUTENbHbIE TBEPACHHUE BO3AYLIHOH W3BECTH,
Marepuasbl TUICOBBLIX Y MarHe3MalibHbIX BSHKYLLHX.
Pewsenue 3anau. I'napasnnueckue
BSOKYLLME MaTepHabl. Coipbe, NojyueHue
Y TBEPIACHHUE MNIMHO3EMUCTOrO U
NOPTAAHALEMEHTOB, MHAPABIMUECKOM
ussectu. Peutenne 3anaq. Konnoksrym no
TEME «XHUMHSI BSACY LUMX MATEPHATIOBY.
HUTOIO 8 8
Bropast rpynuna
nepuoxa
arrecranuu (3a4er)
Hroro 22 22

3.3. JlaGoparopHblii IPAKTHKYM H €I'0 COAEpKanue
Tabnnua 3.3 Tembl n1aboparophbix pabor

KonuuectBo wacos no popmam

o0yueHus
Haumenoratue KowT. pad Cawm. pab
Ne /n pazaena Tema u conepixanue nadboparopHoi = =
JUCUMMAMHDI paboTbi = =
o} = Q =
(Mo-myist) = < S = S <
< ! = < ' =
SRR NE RN
e o & o o &
1 2 3 4 5 6 7 8 9
IlepBas rpynna ounasi popma (1 cemecrTp)
nepHoxa
aTrecTauMu
(3x3amen)
I'| OcHoBuble nousTus |Onpeaeserune cojeprnranms 2 2
Y 3aKOHbI XMMHH. KPUCTAIIW3ALMOHHON BO/IbI B
OKBUBAJICHT. KpucTasutoruapare kapdoHara
Hatpus.OcBoeHHE NnpUema B3BeIIUBaHKS,
METOJa KMCAOTHO-OCHOBHOIO TUTPOBAHHSI.
Pacuersl ¢ Henosb3oBaHuem 3akoHa
IKBUBAJICHTOB.
2| OcHoBHble noHsTHsE [OnpenesieHue MOASIPHON MacChl 2 2
M 3aKOHbI XUMUH. IKBHBAJICHTOB MPOCTOrO BELIECTRA.
DKBUBAJICHT. DKCMEPUMEHTAILHOE ONPENeIeHHE
MOJISIPHOM MacChl HKBUBAJICHTOB
aIlOMUHUS METO-A0M BBITECHEHMS!
BOAOPOAA U3 KUCOTLI. [TpumMenenne
3aKOHa DKBMBAJICHTOB B pacyeTax.
3 [Xumuueckas Onpenenenue SHTANLIUY PACTBOPEHUsI 2 2
TEPMOAMHAMHKA CONMDKCNEPUMEHTANTLHOE OTPEeICHUE
DHTANBLIKUK PACTBOPEHUSI COJIM METOAOM
KaJlopUMETPHK. 3aKpernieHue noHsITrs
DHTANBITUN.
4 Xumnueckas Onpeaenerune 3aBUCHMOCTH CKOPOCTH 2 2
KMHETHKA XMMHYECKOH PeaklMy OT KOHLEHTPALUK
peareHTOB. DKCNEePUMEHTANbHOE
onpejaeneHue 3aBUCHMOCTH
OTHOCHTENBbHOM CKOPOCTH XUMHUUECKOM
peakLnUn OT KOHUEHTPALIMU PEareHToR.




5 [ Xumuueckas Onpenenenue 3aBUCUMOCTH CKOPOCTH 2 2
KUHETHKa peaxkumu or
TEMITIEPATYPbIIKCNSPUMEHTATILHOES
OMpeesieHUe 3aBUCUMOCTH CKOPOCTH
peakuuu oT Temrneparypsl. [Ipumenenue
npasuna Baur-I'opda ans pacuera
CKOPOCTH PEaKUMHU B 3aBUCUMOCTH OT
TeMIeparyphbl.
6 | Xumuueckoe CMeleHne XuMUYECKoro 2 2
paBHOBecHE PaBHOBECHSIDKCTIEPUMEHTALHOE
CMELUEHNE XUMUYECKOrO PAaBHOBECUS NPU
M3MEHEHUH PABHOBEC-HBIX KOHLEHTPALME
peareHToB 1 npoaykToB. [IpumeHenue
npuHuuna Jle-larense ans onpenesnieHus
HarnpapJIEHHUA CMELUEHUS XUMHUYECKOTO
paBHOBecCHUS!.
7|PacTBopbl. [Tpuroropnexue 2 2
pactBopos.Ilpurorosnenue pacteopa
3a1aHHOW KOHUEHTPALUK U3
KOHLIEHTPUPOBAHHOIO PacTBOpA.
OnpeaeneHre KOHLEHTPALMU KPENnKoro
pacTBOpa C MOMOLLLIO apeomeTpa.
Pazbagnenue pacteopos.
& [PacTeopol. Onpenenenne MOJISIPHOM MacChl 2 2
9KBHUBAJIEHTOB CJIOKHOIO
BewecTea.OnpeaeneHue MoJIsipHON Macchi
IKBHMBAJIGHTOB HEU3BECTHON KHCIOTDI
METOAOM TUTpoBaHusl. Pacuer ¢
MCTIOJIL30BAHKEM 3aKOHA DKBHUBAJICHTOR.
9|PacTBOpHbI. Onpenenenve pH pacTBOpoB ¢ NOMOLLBLIO 2 2
uuaukaropos.Onpenenerve pH
PacTBOPOB KMCJIOT W OCHOBAHMM C
MOMOLLLIO PATMUHBIX MHIWKATOPOR.
CpaBHe-HHE NONYYEHHbIX BEMUMH C
pPacUYETHbLIMM.
10 | Onexrpoxumuueckue |Kopposus merannos.Habmonenue 2 2
MPOLIECCHI. NPOLIECCOB KOPPO3HYU METAIJIOB B
3aBUCHMOCTH OT PazIMUHbBIX YCIIOBUHI
HaxXOMACHNs. AKTUBALNS KOPPO3HH.
3alUTHBIE METATMUECKHE MOKPLITHS.
CocTaBlieHHE KOPPOZHOHHBIX DJIEMEHTOB U
AEKTPOHBIX MPOLECCOB.
HUTOI'O 20 20
HepBas rpynma
nepuoxa
aTTrecTanuu
(3x3amen)
Bropas rpynna ouynast popma (2 cemectp)
nepuoja
aTrrecTanum (3auer)
1 |OcHOBbI XHMUK CHAMKATHBIA MOAYJIb YKHAKOTO 2 2
BSOKYLUMX BELLECTB. |cTekaMeToaoM KHCIIOTHO-0CHOBHOIO
Cunukartbie TUTPOBAHUS OTPEACIISIIOT CUIIMKATHBIH
CTPOMTENbHbIE MOJYJ1b XKXHAKOrO CTEKA.
marepuallbl




2 | Xumus Boabl Ornpenenenme )xecTkoeTH BoabiMeToaom 2 2
TPUIIOHOMETPHUUECKOTO TUTPOBAHMUS
onpeaensercs 00uas :MeCTKOCTh BO/IbI.
MeToA0M KHCIOTHO-OCHOBHOI'O
TUTPOBAHMS ONIPEEsisieTCst kKapOoHaTHas!
HKECTKOCTh BOJIbI.
3 |ducnepchble AncopOLIHs YKCYCHON KHCIIOThI Ha 2 2
CHUCTEMbI yraellpoeoamres onpeaesnienue
a1copOUMK YKCYCHOM KMCAOTBI Ha
aKTHBUPOBAHHOM yrie. Onpeaensercs
JMHAMUUECKAs EMKOCTb.
410OcHOBbI XUMUH Onpepnenexue cojepianus OKCUI0B 2 2
BSDKYLUMX BELLECTB. [KanbLUs U MarHus B meaeQCnpeaensiercs
CunukarHbie CYMMapHoe coaepiuanue kapdoHaTos
CTPOMUTENbHbIS KaJlbLMs U MarHus B Merie.
mMaTepuatbl
UTOIo 8 8
Bropas rpynna
nepuoja
arrectauuu (3auer)
Hroro 28 28
3.4. Kypcooii npoekT (pabora) u ero xapakrepucTuKa
He npenycmoTrpeno.
3.5. HupauBuayanbHoe 3aJaHHE H €0 XapaKTEPHCTHKA
Tabnuua 3.5 Tembl uHaMBUAYATTLHBIX 3a4aHKH
Konuuecreo uacos no gopmam
00yueHus
KowT. pabd Cam. pab
o =
Ne n/n Tema UHAMBUAYAILHOTO 3a]aHKs ‘:%‘ g
Sl |z || z z
s | 2| 8|3 |8 8
1 2 3 4 5 5 6 7
Ilepsasi rpynna nepuoaa aTrecTaui (IK3amMen) - ounHast
dopma (1 cemecrtp)
| (MupuBrayanbHoOe 3aaaHue " Xumuueckas TepMoJMHaAMKKA. 7
Xumuyeckas kuHetuka"bosee nosiHoe nonumanue 3aKOHOB
XMMHYECKOH TEPMOAMHAMMKH U KHHETHKH, MOJAYUEHHE HABBLIKOB
B pacyeTe TernnoBbIX 3pPEKTOBR, ONpesesieHH HarpPaBICHHOCTH
XMUMHUYECKMX MPOLIECCOB, aHAJIM3E PEaKLIMOHHOMN CocoOHOCTH
BELUECTB, OMPENETIEHNH CKOPOCTH PEAKLMH, PacueTe KOHCTaHTDI
PaBHOBECHS, PABHOBECHBIX KOHLCHTPALMH pearcHTor 1
NPOAYKTOB.
UTOT'O 7
Hepsan rpynna nepuoga arrectaunu (3K3amMmen)
Bropasi rpynna nepuoja arrectauny (3a4er) - ounas gpopma
(2 cemecTp)
1 [ Xumus Bsoxyuinx marepuanion.Pelienue npakrmieckmx 6
pacueTHbIX 3aja4 no Teme "BsKylMe Bewecrea'.
UTOI'O 6
Bropasi rpynna nepmuojia arrecranus (3a4er)
Hroro 13




4. BHIZIBJEHUE PE3YJBTATOB OCBOEHMA JUCLMTNJIMHBbI

4.1. Tacnmopt fponna onenouHbix cpeacts (POC) no AucuumINHEe
Tabnuua 4.1 - Nacnopr dounaa oueHousix cpeacts (POC) no ancumunaune
Koabl
No HaumeHoBanue ) .y
Texnonorus Bupn arrecrauum Bunbt 3anstuii | dopmupyembix
n/n | OUEHOYHOTO CpeacTBa .
KOMIMETEHLHHI
1 2 3 4 5 6
1 [3x3ameHaurOHHbIC Tpanuunonnas [Tpomexyrounas 3auer, Jizamen |OINK-1.1,
ounersl obpazoparenbHas arrecraums OI1K-1.3
TEXHOJIOTHSI
2 [Kownrponbhas pabora |Tpaauumonnas Texkywmit koutposis  |KoHntposbHas, OIIK-1.1,
oOpazoparesbHas CPC OIIK-1.3,
TEXHOJIOT s OIlK-1.2
3 |Kosnokeuym Tpaguuuoxnas Texywwmii koutpons  |Ilpakruueckue  |OIK-1.1,
oOpazoparesibHas OTIK-1.3
TEXHONOTUs
4 |Hoknaa, coobwenune | Tpaauuuonnas Tekywuit KOHTPOJIL Jlexkumm OIlK-1.1,
oOpazoBarenbHas OIIK-1.3
TEXHOJIOT st
5 |lloprdonuo Undopmaunonno-ko |Texywmit konrpons  [Jlabopartopubie  |OIIK-1.1,
MMYHHUKaALHMOHHAas OIlK-1.3
oOpazoparesbHas
TEXHOJIOTHsI
6 |Tpenaxep Hudopmaumonno-ko [Tekywmii konrpons  |CPC OIK-1.1,
MMYHHUKALMOHHAS OIlK-1.2,
obpasosatesnbHasl OlIK-1.3
TEXHONIOrUsI
7 |Tect Uudopmaumoinno-ko |Texymuii kourposs  |CPC OIlK-1.1,
MMYHHKalMOHHAS OITK-1.2,
obpasoBaresbHas OIK-1.3
TEXHOJIOTUS]
8 |Paznoyposnepbie Tpaanumonnas Texywmii koutpons  [CPC OIIK-1.1,
3aja4M M 3a1aHus oOpazoBaresbHasl OI1K-1.2,
TEXHOJIOT sl OIlK-1.3

4.2 Bonpochl Kk 3K3amMeny (3a4ery)

IlepBas rpynna nepuoja arrecrauni (3x3amen) - ounas gopma (1 cemectp)

1. ©®opmynbHbie eguHuLbl BetyecTsa. Kosinyecteo Bewecrsa. MoJisipHas macca Bewectsa. MosispHblii 00bem
razoo0pa3HoOro BelecTna.

2. DKBUBAJICHT BCLLCCTBA. DKBUBANICHTHOE YKUCIIO. DKBUBANICHT BEILECTBA. DKBUBaANEHTHOE uncno. KonnuecTso
BCLICCTBA OKBUBAJICHTOB. MOJlflpHﬂH MaccCa DKBUBAJICHTOB.. ]\/lOJlﬂpHMﬁ 00BEM DKBUBANICHTOB ra3006pa3Hor0
BECLLIECTBA.

3. Ilpeamer XUMHUUECKOH TEPMOIMHAMUKH

4, TepMO)lVlHZlMH'-ICCK’dﬂ cucremMa. ()pr)KaIOLllaSI cpeaa. BI/IIJ,I)I CHUCTEM (H'BOHHPOB‘(]I"IHHC, 3aKPbITHLIC, OTKpblTbIe).

5. Cocrosinue cuctembl. TepMoiMHAMUUECKHE NapameTpbl

6. TepmoauHamuueckue rpoueccht (p=const, V= const, T= const, p,T= const, V,T= const).

7. OYHKUMH COCTOSIHHUS CUCTEMbI, (PYHKLMHK NpoLiecea

8. BHyTpeHHss aneprus

9. Tennora u pabora.

10. I'lepBbIi 3aKOH TEPMOMHAMUKH.

11. IlepBblit 3aKOH TEPMOAMHAMMUKH JUIsl PABAUUHBIX MPOLECCOB. DHTAJILITUS CUCTEMBbI.
12. TennoBo# addexr peakumu. 3akon [ecea.

13. CTaHﬂ,apTHaﬂ DHTAJIbIHs oGpazoaamm XUMHUHECKOI'0 COCAMHECHMUS.




14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
2.
28.
29.
30.
31.
32.
33,
34.

35

BTopoii 3aKkoH TepMoArHaAMUKK

HTpOMNHSL.

M3mMeHeHHs DHTPOIMU B M30/IMPOBAHHOMN M 3aKPHITOM cHcTeMax
VYpasuenue bonbumana.

Tperuii 3axon TepmoprHamMuky. CTaHgapTHas IHTPONUsL.

M3meHeHue SHTPONKUK B XUMHYECKON peakiuu.

Oueprus ['mb6ca. DuTanbriniitbiii v dHTPONUAHBIN hakTopbI.

.Dueprus 'nb0ca kak KpUTEPU HANPABNCHHOCTH XUMUUECKUX MTPOLIECCOB.
.BrnusiHue temnepartypsbl Ha HarpaBiieHHE caMONPOU3BOJILHOTO TpoLecca
Pacuer suTponuun dazosoro nepexona

[IpocTbie u cnoxcHbIe peakuun. MexaHu3mM XUMUUECKOH peakiiim.
CKopocTb XHMHUYECKON peakLnu

M3meHeHue KoHUEHTpaurii peareHTOB M MPOAYKTOB B XO/€ PEAKLIMK.
DaxTopbl, BAUAIOUHUE HA CKOPOCTHL PEaKLMH.

3aBMCUMOCTb CKOPOCTH PEaKLUMK OT MPUPOABI Pearupyomx BEECTs.
[Topsinok v MmonexynsipHocTs peaxiuu. [puunis HecoBnaaeHust.
["OMOreHHbIC W reTeporeHHbIe peakumi.

3aKkoH JeUCTBYIOLMX Mace /U1 @) FTOMOFCHHbIX Peakurid; O) reTeporeHHsIX peakiui.

3aBUCUMOCTb CKOPOCTH peakuun oT Temneparypsbl. [pasusio Banr-T'odda. Ypasnetive Appenunyca.

3Hepruﬂ aKkTuBauuu. Msmenenue DHEPIrun Mo KOOPAUHATE pCaKlnu.

3aBMCMMOCTb CKOPOCTH peakuuu oT Temnepatypbl. pasuno Banr-I'odda. Ypasuernne Appenuyca.
. Cnocobbl BbIpaKEHHsI KOHUEHTPALMKU PACTBOPOB
36.
37.
38.
39.
40.
41.
42,
43.
44,
45.
46.
47.
48.
49,
50.
51.
52.
53.
54.
55.
56.
57.
58.
59.
60.
61.
62.
63.
64.
65.
66.

[Nepepacuer KoHLEHTpALIMIA.

[l kana pH. MonHoe npousseneHue Bobi.

PacueT peakuuu cpeabl pacTBOPOB KMCIIOT 1 OCHOBAHUH.

Huccounanys »1eKTpoauTos.

Crenenb auccouuanyu. Koncranra aucconualyu.

3akoH pazbasienust OcTBalibiaa.

KosnnuratupHblie cBOWCTBA pacTBOPOB HEAICKTPOIHUTOB.

[Tonwxenune naBeHus napa pacTBOPUTENS Hajl PacTBOPOM. 3akoH Payis.
[ToBbilieHne Temneparypbl KHNEHUs pacTBOpa.

[ToHwkeHHe TeMrepaTypbl 3aMep3aHust pacTBOpa.

Ocmoc. Ocuornueckoe aapnexue. 3akon Banr-TI'odda.
KonnuratueHbie cBOMCTBA pacTBOPOB 2EKTPOAUTOB. M30TOHMUYECKHH KOI(PDULIMEHT.
DNEKTPOXUMUUYECKHUE CUCTEMDbI W MPOLIECCHI.

Honnomerannuueckuii anexrpoa. JIIC.

3HaK ¥ BeJMUMHA NOTEHUMANA YICKTPOAA.

Boaopoaubiii anexrpon. Ypasuenus pasHosecus. Pacuert norenumana.
CraHaapTHbIi NOTEHUMAN METAJUTMYECKOro MISKTPO/ia

Psaa nanpsoxeHnit metanos

VYpasuenue Hepucra.

Kucnopoansiit anextpos, Y pasHeHms pagHoBecus. PacueT noteHumana.
["anbBaHuueckuii anement. Cxema I'D. DiekTpoiHbIC PeaKUUH.

CBsI3b 2MIEKTPUUECKON M XMMHUECKOM paboThbi.

Onekrpoapmkyiuas cuiia. Pacuer DJ1C,

OnemenT Hanunans-SIkodu.

Xumuueckast Kopposus.

DAEKTPOXUMHUCCKAsI KOPPO3HUS.

Kartoanble u aHonHblie npouecchl kopposuu. Cxema KI'D.

3alura METalJIOB OT KOPPO3KH (ICFrMPOBAHUE METATIIIOB).

3amuTa METAJUIOB OT KOPPO3UHH (3JICK'['pOlelMI/I'—I€CK&ﬂ 3aliuTa - KarongHas, !‘l])()’TCKT()DI-I&H).

3awuTa METAIOB OT KOPPO3UH (M3MEHEHUE CBOWCTB KOPPOZHOHHOMN Cpe/ibl).
3almuTa METaJUIOB OT KOPPO3uK (PALMOHANILHOE KOHCTPYMPOBAHWE U3AEHH ).



67. AKTUBATOPbI KOPPO3HH.

68. OcBoeHue rnpuema B3BELIMBAHUS, METOAA KMCIOTHO-OCHOBHOIO TUTPOBaHMs. Pacuersl ¢ UCNOJIb30BaHUEM
3aKOHa 9KBUBAJICHTOB.

69. DKcnepuMeHTAILHOE ONPEACICHUE MOJISIPHON MACChl DKBUBAICHTOR alllOMUHUS METO-/IOM BbITECHEHUS
BOJOPOJA W3 KMCIIOTbI. [IpuMeHeH e 3aKkoHa DKBUBAJIEHTOB B pacyeTax.

70. DKCNepUMEHTaILHOE OMPENEIICHUE DHTATBIUM PACTBOPCHHS COMM METOAOM KAJIOPUMETPHH. 3aKpeneHue
MOHATUS IHTATILITUM.

71. DKCnepUMEeHTaNbHOE ONPEACICHHE 3aBUCUMOCTH OTHOCHTEILHOM CKOPOCTH XHMHYECKOM PeakLuu OT
KOHLIEHTPALIUK peareHToB.

72. DKCnepUMEHTANILHOE OTPE/IEIEHHE 3aBUCHMOCTH CKOPOCTH peakLiMu OT Temriepatypsl. [IpuMenenue npasuia
Bant-I'obpa pnist pacuera ckopocTv peakiny B 3aBUCUMOCTH OT TEMIEPATypbt.

73. DKCNEPUMEHTANLHOE CMELLEHNE XUMUHECKOIO PABHOBECHS TMPH W3MEHEHUH PABHOBEC-HBIX KOHLEHTpALMH
peareHTOB W npoaykToB. [Ipumenenue npunumnna Jle-1llarense ans onpenenenys HanpapicHust CMELLEHUS
XMMHUYECKOr0 paBHOBECHSI.

74. Knacchbl HEOPraHMUYECKHX COCJAMHEHMH, HOMeHKNaTypa. CTENeHb OKUCIIEHHS.
OKMCAU-TENBHO-BOCCTAHOBUTEIIbHbIC peakiu. Monsipras macca. KonnuecTBo Beulecrsa.

75. PopMyJibHAs €AMHHULA. DKBUBAICHT DJIEMEHTA B COEIMHEHUH, DKBUBAICHTbI COSIMHEHNUI Pa3IMYHbIX KJIACCOB.
Yucno sxBuBaneHTHOCTH. OnpeiesieHne H1eha HIKBUBAJICHTHOCTH COSIMHEHMS, YUACTBYIOILETO B OOMEHHOMH U
OKMCIIMTENBHO-BOCCTAHOBUTENILHON peakLmu. KoavyecTso BelecTa S3KBHBAICHTOB. AJIMTHBHOCTD MOJISIPHOM
MacChbl SKBHMBAJIEHTOB. PacueTbi No 3aKOHy KBUBAJIEHTOB.

76. OnpeneneHue TennoBbix 3 dexros peakumu. Pacuersl dHTANILNNE 00pa30BAHMS BEUIECTB MPH H3BECTHOM
TernnoBoM 3 pekre peakunu. Pacuer n3MeHeHUus IHTPOIMM B XOAE Peakuuu H rnpu (pazoBbIX NpeBpalleHusX.

- OnpeneneHue HanpaB/IeHHOCTH XMMUYECKHX MPOLIECCOB U BEPOSTHOCTH NMPOTEKAHWS XUMUUYECKON peakLny B
3aBMCUMOCTH OT TEMIIEPATYPbl.

77. IlpuMeHeHHe 3aKoHa ACHCTBYIOLUMX MACC JUls pacueTa CKOPOCTeH XHMHUYECKHUX PEakLi, TEKYLIMX
KOHLIEHTPaLMH peareHToB M NpoayKToB. Pacuersi no npaswity Banr-Todgda. 3axon pelicTByrowmnx mace as
FOMOT€HHBIX W FETEPOreHHbIX PEaKLMi Ui COCTOsIHUS paBHOBecusl. [Tpumenenue npunuuna Jle-Lartense ans
OMpENENeHrs CMELLIEHUS PABHOBECHS! 11PU U3MEHEHUMH YCIIOBUH npouecca. Pacuer pasHo.

78. PacueTbl paziuuHbiX crocoboB BbIpaXKeHUst KOHLEHTpaLMK pacTBOpoB. CocTaBieHue ypaBHEHUN peakuuil
AMCCOUMALIMU COEAUMHEHUH Pa3IMYHbBIX KJIACCOB W YPAaBHEHWI peakumii ruaponusa coseid. Jlnccoumanus CuilbHbIX
 c1abbIX A1eKTPOaUTOB. PacueTst Bennuumbl pH B pacTBOpax KUCIOT U OCHOBAHUM.

79. DNEeKTPOAHBIN NOTEHLIMA HOHHO-METAIUTMHMECKHUX W Fa30BbIX 2JCKTPoaoe. Y pasHenne Heprera. Pacuer DJIC
rajlbBaHUueCKUX 251eMeHTOB. COCTaBICHHE TAILBAHUUECKHUX DJ1e-MEHTOB U 3IEKTPO/IHBIX NPOLIECCOB.

80. OnpeneneHue BOZMOMKHOCTH NPOTCKAHMS KOPPO3UM METAIIA B 3aaHHbIX YCnoBusx. CnocoBbl 3aLMThl
METAJIIIOB OT KOPPO3MHU.

81. bonee noaHoe NOHMMAHME 3aKOHOB XUMUUYECKON TEPMOAMHAMUKH U KUHETHKH, MOIyYEHHE HABLIKOB B PacHeTe
Ter10BbIX APPEKTOB, ONPEACICHUH HATIPABACHHOCTH XMMUUYCCKUX MPOLECCOB, AHANK3E PEAKLIMOHHOM
CMIOCOOHOCTH BELLECTB, OMPEAECHUN CKOPOCTH PEaKLMK, PACUETE KOHCTAHTBI PABHOBECHS, PABHOBECHDIX
KOHLIEHTPALIUA peareHTOB U MPOAYKTOB.

82. INpuroToBneHue pacTeopa 3a/laHHON KOHLECHTPAUMK U3 KOHLEHTPUPOBAHHOIO pacTeopa. Onpeaenenue
KOHLIEHTPALMK KPENKOro pacTBOpa ¢ NoMoLLbIo apeomerpa. Pasdasnenue pactropos.

83. DkcnepuMeHTaNbHOE ONpE/Ie/CHHE MOJIIPHON MACCH! DKBUBAIIEHTOB AIOMMHHS METO-[0M BbITECHEHHS]
BOJOPOJA U3 KUCIOThI. [IpumeneHne 3akoHa DKBUBAJIEHTOB B pacuerax

84. Onpenenenue pH pacTBOPOB KMCIOT U OCHOBAHMH C NOMOLUBIO Pa3AMYHbIX MHAMKATOPOB. CpaBHe-HUE
TMOJTYUYEHHBIX BEJIMUYHUH C PACUCTHBIMH.

85. Habatoaenue npoueccos KOppo3ny METaINIOB B 3aBUCUMOCTH OT PA3IMUHBIX YCIOBUN HAXOIKAESHUS.
AKTHBaUMA KOPPO3UHM. 3aLUTHBIC METATMUECKUE NOKPLITHS. COCTABICHNE KOPPOIUOHHBIX SJIEMEHTOB U
AIEKTPOHBIX MPOLIECCOB.

86. Uncio aKBUBaNIEHTHOCTH.

87. IpumeHeHHe OCHOBHBIX 3aKOHOB XUMUM B KOJMUECTBCHHbBIX PacteTax ro YPABHCHUIM PEaKLMi.

88. IlpumeHeHue 3aK0Ha IKBUBAJICHTOB B TEPMOXHMHUYECKHX PacCUeTax.

89. Paccuersl ckopocTeit peakuiu 1 onpejeieHne Gakropos BIMSIOUIMX HA CKOPOCTh U CMELLEHUE XMMUYECKOTO
paBHOBECHS.

90. Paccuerbl KOHUECHTpALIMH PaCTBOPOB.

91. DneKTPOXMMHUUECKHE PacUeThl [0 YPABHCHUAM PEAKLIMHA.

92. DnekTpOXMMHUUECKHUE PACUETBI 110 YPABHEHHUSIM PEAKLUM.
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93. “pHMCHGHl/le OCHOBHDbIX 3aKOHOB XWMHH B KOJIMUECTBEHHbBIX pacyeTax o ypaBHeHUsIM peaKuuFl.
94. ﬂpuMBHeHne 3aKOHOB TEPMOAMHAMKUKHN B TCPMOXUMHUCCKHUX paccHeTax.

95. Paccuersl ckopocTeit peakuum 1 onpejesieHne GakTopoB BIMSIOLIMX HA CKOPOCTb H CMELIEHHE XMMHUUECKOTO
paBHOBECHSI.

96. BI)lGOp 0a30BbIX XMMHUYECKUX 3aKOHOB IUJIs peileHus Bonpocon l‘lpO(])@CCMOHZIJ]bHOI‘/’l ACSATCIIbHOCTH:
MOJIKYCHHS, TIPUMCHCHUS U DKOJIOTMK CTPOUTEIILHBLIX MaTCpralios.

Bropas rpynna nepuoja arrectauuy (3auer) - ounas gopma (2 cemectp)

1. Buapl skecTkocTr BOAbl. EAMHULIBI M3MEPEHUS IKECTKOCTH.

2. Knaccudukauus npupoaHbIX BOJ MO BEIHUYHHE XKECTKOCTH M [0 MUHECPAJIM3ALUH.
3. Onpenenenue KapOOHATHOM KECTKOCTH BO/IbI.

4. Metop! ycTpaHeHHsl KapOOHATHOM KECTKOCTH: a) TEPMUYECKMH METOJL yMArYEHMs BOJIbl; 6)
COJIOBO-M3BECTKOBbI METO/L; B) U3BECTKOBBIH METOA; I') (hocaTHbId METO.

5. PacueTnl sKeCTKOCTH BO/IbI M MACChl PEareHTOB, HEOOXOAUMbIX JUISl YMATUCHUS BO/IbI.

6. Meton noHHoro oomena. Knaccudukaumst HOHUTOB.

7. [lucnepcHpie cuctembl. Knaccudukatims JUCIEpCHbIX CHCTEM M0 Pa3Mepy YacTwil AMCIEPCHOM

¢asbl. Jucnepcnas daza. [Aucnepcuonnas cpea.

8. Knaccudukaims AucnepeHbIX CUCTEM 110 arperaTHOMY COCTOSHUIO JMCTIEPCHOM (hasbl U AMCTNIEPCHOHHOM
cpeapl.

9. Knaccuukaums KOMIOMAHBIX CUCTEM MO CTENEHHN B3aUMOJEHCTBUS AMCNEPCHOM (asbl ¢ AMCIEPCHOHHOM
cpenok (MModuabHbIE U TMOPOOHbIC KONIOWIHBIE PACTBOPbI).

10. Knaccudukauus KomIONMIHbIX CUCTEM NO CTENCHH B3aWMOJCHCTBUS YaCTHLL IMCNEPCHOM (hazbl Mexay COOON.
INenu un 30014.

11. MeToab! NOay4eHHs JUCTIEPCHBIX CHCTEM.

12. OnTrueckre CBOMCTBA IMCMIEPCHBIX CHCTEM.,

13. IloBepxHOCTHAS IHEPIHsL, TOBEPXHOCTHOE HATHKEHWE.

14. AncopOuums. [TAB. [pumenerne [MAB B crpouTebeTe.

15. Konnouaneie pactBopsl. CTpOSHHE KOJTOMAHBIX 4aCTHL PHAPOPOOHBIX 30/¢H.
16. YCTOMUMBOCTL M KOATYJISILIMS KOJUTOMAHBIX cUcTeM. Bubl yeroiuusoctu. [1pasuno lynbue-Tapau.
17. ®aKkTopbl, BAUSIOLIME HA YCTOMUMBOCTb M KOArYJISILIMIO KOJLUTOMAHBIX PACTBOPOB.
18. OBme (pu3KKo-XMMHUUECKHE CBOMCTRBA BSXKYILMX BELECTB U X KilacCH(pUKaLys.
19. Bo3nyLunbie Bsxyume seuectsa. Bozyuinas useects.

20. I'uncoBble BsOKYLIME BELUECTRA.

21. MarHe3ualibHbIi LEMEHT.

22. CunMKaTHOE CTEKIIO.

23. XKunkoe crekno.

24. Curanibli.

25. @apdop, pasiHe, 0OIKMUIOBBIC KEPAMHUYECKHE MaTEPHUAIbI.

26. Iloptnanauement. Coipbe, NOJyUeHHE, TBEPACHHE, IPUMEHEHHE.

27. I'nnno3emMuCThil ueMeHT. Chipbe, NoyueHUe, TBEPACHHE, NPUMEHECHHE.

28. I'uppaBnuueckas uzsectsb. [lyunonanosbic 100aBKu.

29. Kopposus 6eToHa. MeTobl 3aliThl OT KOPPO3KHU.

30. Knaccndukaums, CTpyKTypa 1 CBOWCTBa NMOJMMEPOB.

31. @uznueckue CBOHCTBA MOTHMEPOR.

32. JecTpyKuust MOJIMMEPOB, €€ OCHOBHbIC BM/IDI.

33. INnactmaccsi.

34. Buabl MosMMepoB, NPUMEHSIEMbIX B CTPOUTENbCTBE.

35. Monumephblie 100aBKH B OETOHbI.

36. OnpeneneHue CUAMKATHOrO MOJLYJIS 3KHAKOTO CTEKA.

37. OnpeneneHue o0LIEH KECTKOCTH BO/IbI.

38. Onpenenexne kKapOOHATHOM KECTKOCTH BObLI.

39. Onpenenenne ancopOLMK YKCYCHOM KMCIOThI Ha AKTUBMPOBAHHOM YTI€.

40. Onpegenenre CymMMapHOro coicpikatms KapOOHATOR Kallbiius U Marius B mMede.
41. PacueTbl 5KECTKOCTH BOJbI, MACChl PACTBOPEHHBLIX CONEH B BOJIE.

42. Pacuernl macc pPearcHTOB, HeO6XOI1HMbIX JJIsE YMSATUHCHUA BOADI.



43. Ctpoenue vactuu aucnepcHoi daszel ruapopobubiii soneil. Cocrasnenne Gpopmyn Muueut ruapodobHbIX
30J1€EH.

44. YcTOWUYHBOCTb M KOATYJISILMS KOJUTOMAHBIX CHCTEM.

45. OnpepeneHue Noporoe Koaryasiuuu ruapopobHbix 300,

46. Pewienue 3agau:paccueThbl 0 ypaBHEHUSIM NOJIYUYCHHS W TBEPACHUS BAYKYLIMX MATEPHAJIOB.

47. BozayuiHbie BSOKYLLME MATEPHATIbI.

48. Colpbe, MosyyeH1e v TBEPACHHUE BO3YILHONW U3BECTH, MMITCOBbIX W MarHE3HaNbHBIX BSDKYLLIMX.

49. I'mppaBavueckue BHYKYILME MaTepHalibl.

50. Ceipbe, nostyueHre W TBEPACHUE IITMHO3EMHUCTOTO W MOPTIAHALEMEHTOB, MMAPABIMYECKON H3BECTH.
51. Chbipbe, Nosly4eHUE U TBEPACHHUE MTMHO3EMUCTOTO Y MOPTIAHIUEMEHTOB, M/PaBIIMYECKOH U3BECTH.
52. PewieHue 3agau:paccueTbl Mo YPaBHEHHUAM MOJIYHSHHSI U TBEPACHHS BIKYIIMX MATEPUAIOB.

53. Cblpbe, MoJiyHeHHe U TBEPACHHUE INTMHO3EMHUCTORO M NOPTIAHILCMEHTOR, MM/PABIMYECKONH U3BECTH.
54. OnpepeneHue KauecTBa BO/Ibl MO OCHOBHbIM MOKA3aTE/SM.

55. Knaccudukaums AUCHEPCHBIX CHCTEM (CTPOUTEINILHBIE MATEPHATIbI).

56. BbiOop cTpOUTENBbHBIX MATEPHAJIOB B COOTBETCTBUK C XUMHUECKHM COCTABOM (CBOMCTBAMM).

57. BbIGOp CTPOUTENBHBIX MATEPUAIIOB B COOTBETCTBUM C XMMUUYECKMM COCTABOM (CBOHCTBAMM).

58. CunukarHble MaTepralibl. BoIOOp CTPOUTEIILHBIX MATEPHATIOB B COOTBETCTBMU C XUMKHYECKHMM COCTABOM
(cBoiicTBamMu).

59. OnpeneneHue OCHOBHbIX MOKA3aTEEH KauecTra BOAbI.

60. Beibop cTpOUTEILHBIX MATEPUATIOB B COOTBETCTBUM C XUMHHYECKUM COCTaBOM (CBOMCTBAMK). JlMCNepcHOCTS

MaTepHasloB.

61. OcHOBHbIE TPEOOBAHMS K KAUECTBY BO/Ibl MPUMCHICMOM /15 3aTBOPCHUS MUHEPAILHBIX BSIKYLLMX.

62. BblGop CTPOUTENBHBIX MATEPUAIIOB B COOTBETCTBHH ¢ XMMUUYECKUM COCTABOM (CBOMCTBAMM). AAresus.
63. Bbibop cTpONTENbHBIX MATEPHATIOB B COOTBETCTBHHM € XMMHUUCCKUM COCTaBOM (cBOlcTBaMu). [Topowikwy.
64. BbIOOp CTPOUTENBHBIX MATCPHAIIOB B COOTBETCTBUM C XMMHUHECKMM COCTaBoM (caolicTBamu). LlemeHTbI.

65. Bbibop CTPOUTENBHBIX MATEPHAIIOB B COOTBETCTBUM C XMMHUECKMM COCTABOM {cBOMCTBaMM). Bo3aywuHbie,
TMAPABINYECKHE MUHEPAIbHBIC BSDKYLILHE.

66. Bbl60p 0a30BbIX XUMHYECKUX 3aKOHOB A1t pelleHus BONpocon ﬂpO(T)CCCMOHZlﬂbI--IOFI ACATCIILHOCTH:
MOJTy4Y€HHUs, MPUMEHEHUA U DKOJIOTUH CTPOUTECIIbHBLIX MAaTEPHUATIOB.

4.3 TexHoJiorusl BLIABJICHHNS YPOBHsI OCBOCHMS XMCH I NIHHb

Texnonorus BbIsIBICHUS YPOBHS OCBOCHMS JIMCUMIUIMHBI PUBOAMTCS B hoHae cueHounbix cpeacts (MOC).



5. YYEBHO-METOJWYECKOE H HH®OPMALMOHHOE OBECHEYEHUE OCBOEHMUS
JUCLMTIMHBL (MOLYJIsT)

5.1. OcHoBHas H AONOJHHTE/ILHAS JHTCPATYPA
OcHoBHas JuTepaTypa

1. Koposun, H. B.  O0was xumus : yueOHUK A5t By30B 110 TeXH. Hanpaeienusm v cieil. / H. B. KoposuH. - 10-e
u3A., fon. - Mockea : Boicwuas wikona, 2008. - 558 c. : wn. - (TToGeantens konkypea yueGuukos). - Bubaunorp.: c.
546. - ISBN 978-5-06-004403-4 : 616.00.

2. Cemenos, L.H.  Xumus [Dnexrponnsiii pecype] : yueOnux / W. H. Cemenos, W. JI. Ieppunora. - Xumus ;
2019-06-21. - Canxkr-Tlerepoypr : XUMU3 AT, 2016. - 656 c. - ISBN 978-5-9388-275-5.
(http://www.iprbookshop.ru/49800.html)

I[OHO.J] HHTEJbHAast TUTEPATYpa

1. Tlpece, L.A. Ochosbl 06wek xumum [Dnextponusiii pecype] : yuebnoe nocobue / K. A. Tpecc. - OcHOBbI
obuweit xumum ; 2017-07-01. - Cankr-Tlerepbypr : XUMMU3 AT, 2014. - 352 ¢. - ISBN 978-5-93808-234-2.
(http://www.iprbookshop.ru/22542 .html)

2. Bosbxun, B. B.  O6uwas xumus. M30pauHsie riasbi : yueb. nocobue ajisi By30B 110 HanpapieHUsM MOAroT. U
crieu. B 0071, TeXHUKHM ¥ TexHosiorun / B. B. Bonbxun. - 2-¢ uza., nepepab. u jon. - Canxr-Tlerep6ypr ; Mockea ;
Kpacnonap : Jlanb, 2008. - 379 c. : vn. - (YueOuuku ans Bysoe. Crieyuasibhas aurteparypa). - ISBN
978-5-8114-0831-3 : 613.00.

3. X¥MHUA : METOA. YKa3aHUs IO BLINOJHEHUIO KOHTPOITbHOH paboTel Ne 1 yuist nanpasnenus 271101.65
"CTpouTenbCTBO YHUKANBHBIX 3aHHH U cOOpykeHHH" 3a04H0MU PopMbl 00yuenms / Hosocub. roc.
ApPXUTEKTYP.-CTPOUT. YH-T, Kad. xumum ; coct.: A. M. lanunenko, M. J1. Kocunoa,C. B. Cbicoes. -
Hosocubupck : HI'ACY (Cubcerpun), 2013. - 28 ¢. : Tabu. - 6.u.

4. Akumos, J1LU.  Xumus [Dnekrponnsiii pecype] : yueGnoe nocobue / J1. M. Akumos, A. U. INasnos. -
Cankr-TlerepGypr : Caukr-IletepOyprekuii rocy1apeTBEHHbIA apXUTEKTYPHO-CTPOMTENLHBIN yHuBepeuTeT, DBC
ACB, 2011. - 142 c. - ISBN 978-5-9227-0291-1. (http://www.iprbookshop.ru/19054.html)

MCTOHH'ICCKHC YKasaHus

1. OCHOBHbIE NOHATHS W 3aKOHbI XMMHH I KOHTPOSILHbIC 3a4aHus Jiisl | Kypea 110 HanpasaeHuIo MoAroTOBKH
08.03.01 "Crpourenscreo” Beex hopm 0byueHus / M-Bo oGpaszosanus u Hayku PdD, Hosocu6. roc.
apXMUTEKTYP.-CTPOUT. YH-T (CnbcTpun), Kad. xumun ; coct. M. JI. Kocunora. - Hopocubupek : HTACY
(Cubetpun), 2015. - 28 c. : Taba. - 6.11.

2. OKHCIUTENLHO-BOCCTAHOBMTENIbHBIE PEAKLIMK | METOA. YKa3aHus 1is | Kypca Beex cned. u popm oOyueHus /
Hogocub. roc. apxutektyp.-cTpout. yu-t (Cubcrpun), Kad. xumun ; cocr. T. H. Uepemucuna. - HoBocubupek :
HI'ACY (Cubctpun), 2011. - 12 ¢. - 6.11.

3. Wepwnera, T. A. (npod. ; HFTACY (Cuberpun), kad. Xumus).  Xumus : yueb. nocobue aas noarot. K
tectupoBatuio / T. A. llepwinesa ; Hosocub. roc. apxurekryp.-crpout. yu-1 (Cuberpuu). - HoBocubupek :
HIACY (Cuberpun), 2011, - 148 c. : Taba. - bubnuorp.: ¢. 148. - ISBN 978-5-7795-0544-4 : 136.00.

4. onHbie paBHOBecHs [ DNeKTPOHHbIN pecypc] : MeToarUeckHe yKkazaHus Mo BbInoaHeHHI0 1abopaTopHoii
paboTbl 1o Hanpasaenusm noaroroeku 08.03.01 "Crpourenserso" (npoduau "Bogochabkenue u
BonooteeeHue", "[1pOM3BOACTBO U IIPUMEHEHHE CTPOUTEIILHBIX MATEPHAIIOB, H3JICHMIHN KOHCTPYKLIMI") U
20.03.02 "TIpuponoobycTpoiicTBo 1 Boporonb3osanue” Becex popm 0byuenus / M-Bo oOpazosauus u Haykn PD,
Hosocub. roc. apxurexryp.-ctpout. yu-1 (Cuberpun), Kad. xumun ; cocr. H. A. Crapuesa. - HopocuGupek :
HI'ACY (Cubctpun), 2016. - Dnexr

5. COopHUK 3a1a4 W yNPaXKHSHUI 110 XMUMUK [ DAEKTPOHHBIN pecypce] : no Hanpasiennio noarotosku 08.03.01
"Crpoutenbeteo” Beex popm 00yuenus / M-so obpazosatus u Hayku PO, HoBOCKG. roc. apXHUTEKTYp.-CTPOUT.
yH-T (Cnberpun), Kad. xumun ; cocr. I'. I1. Anekceesa. - HoBocuGupek : HIACY (Cuberpun), 2015. - DnekrpoH.
TEKCT. - 0.11.

6. Peakunn B pacTBopax aneKTponuToB [ DNeKTPOHHBIN pecype] : MeTo. ykazanus uis | kypea Beex cneu. u hopm
obyuenns / Hopocub. roc. apxutektyp.-ctpout. yu-1 (Cuberpun), Kad. xumun ; coct. T. H. Yepemucuua. -
Hosocubupck : HFTACY (Cuberpun), 2013. - Dnexrpon. TekcT. - 6.1



7. CocTae u CBOHCTBA PaCTBOPOB [ DJACKTPOHHBIH pecype] : METOAMYECKHE YKA3aHUs 10 PELLEHHIO 3aay A |
Kypca Bcex Hanpasiaenuii u gopm o0yuenus / Hosocud. roc. apxurekryp.-crpout. yu-T, Kad. xumum ; cocr.: T.
M. Kpyrckas, O. A. TNonyuuna. - Hosocnbupek : HIACY(Cuberpun), 2014. - DnekTpon. TekcT. - 0.4,

8. XuMus : METO/. yKazaHusi 10 BbINOIHEHUIO KOHTPOsibHOM paboTel Ne 2 s nanpasnenus 271101.65
"CTPOUTENBLCTBO YHUKANLHBIX 3aHui 1 coopyxennid” 3aouHoi Gpopmbl 0byuenns / HoBocub. roc.
apxuTeKTyp.-crpout. yH-T, Kad. xumuu ; coct.: M. JI. Kocunosa, A. M. Janunenko,C. B. Cbicoes. -
Hosocubupck : HITACY (Cuberpun), 2013. - 29 ¢. : tadn. - 6.1

9. CocTaB W CBOWCTBA PACTBOPOB : METOJIMUECKME YKA3aHUs 110 PELICHMIO 3aaa4 A5 | Kypca BCeX HarpapieHHH 1
(dopm obyuenns / Hosocud. roc. apxurexryp.-crpout. yH-T, Kad. xumun ; coct.: T. M. Kpytckas, O. A.
[Monynuna. - Hopocubupck : HFACY (Cuberpun), 2014. - 28 ¢. - 6.1,

10. XvmMuueckast TepMOAMHAMMKA © MHAMBMA. 3aAanus o aucuuniaunne "O0w. xumus" juis 1 Kypea Beex cneu.
aHes. popmbl 00yuenus / HoBocnd. roc. apxurektyp.-ctpout. yH-T (Cuberpun), Kad. xumuu ; cocr.: T. M.
Kpytckas, C. B. Coicoes, B. A. lllecrakoe. - Hosocubupck :HI'ACY (Cuberpun), 2007. - 44 ¢. - 6.1,

11. UnaneuayanbHOE 3aJaHne Mo XUMHUK M METOIMUECKHE YKA3aHKs 110 €ro BbINOJHECHHMIO & A/ HanpaBieHUs
08.03.01 "CrpoutenbeTBo” 0uHO-3204HOM (popmbl 00yueHus / M-so obpazosanus v Hayku PD ; Hosocuo. roc.
apXUTEKTYP.-CTPOUT. YH-T (Cubctpun), Kad. xumuu ; coct. T. M. Kpyrckas. - Hosocubupek : HFACY
(Cubcerpun), 2015. - 40 c. : Tad. - 6.1

12. COopHHMK 3a1a4 W yNpaKHEHWH 10 XMMUH : 1o Hanpasaexuio noarotosku 08.03.01 "Ctpontennctro” Beex
dopm 06yueHns / M-o obpasoBanus u Hayku PP, Hosocub. roc. apxurektyp.-cTpouT. yH-T (Cubcrpun), Kad.
xuMui ; coct. I'. I1. Anekceera. - Hosocubupek : HI'ACY (Cuberpun), 2015. - 72 ¢. @ tadan. - 6.1,

13. UHamMBrayanbHOE 3aJaHue N0 XMMUKM W METOIMUCCKHUE YKA3aHMs 110 €r0 BbIMOIHEHUIO [ DNeKTPOHHbIN pecypc]
: nst Hanpagienus 08.03.01 "Crpoutenscto” ouHo-3a0uHON Gopmbl 00yuenus / M-Bo obpazosaHus 1 Hayku PD
: HoBocuG. roc. apxurektyp.-ctpout. yH-T (Cubetpun), Kad. xumun ; cocr. T. M. Kpyrckas. - Hopocubupek :
HI'ACY (Cuberpun), 2015. - Daekrpon. Teker. - 0.11.

14. Xumuueckoe pagHoBecHe [ DNEKTPOHHbBIH pecypc| : METOAWUECKUE YKa3aHKs 10 BbINOAHEHHIO 1a0. paboThl
aas 1 kypea eex cneu. v popm o0yuenns / M-o oOpasosanus u nayku PdD, Hosocub. roc. apXuTekTyp.-CTpOMT.
yu-T (Cuberpun), Kad. xumuu ; cocr.: A. M. Jlanunenko,H. B. bnarununa, M. JI. Kocunosa. - Hosocubupcek :
HI'ACY (Cubcrpun), 2009. - | anekrpon. ont. auck (CD-R) : tabn. - 6.u.

15. XMMMY€ECKOE paBHOBECHE : METO/L. YKa3aHK MO BbironHeruio 1ad. paboTet ans | Kypea Beex cnew. 1 popm
00yuenns / HoBocuG. roc. apxurektyp.-ctpout. yH-T (Cubetpun), Kad. xumun ; coct.: A. M. lanunenko, H. B.
Bnarununa, M. J1. Kocunosa. - Hosocubupek : HI'ACY (Cuberpun), 2009. - 12 ¢. @ mi. - 0.1

HopmaTuBHast JOKYMeHTALMS

1. UzBectus By3oe. Ctpourenscrso. 10-11.-2016.

Mepuoanyeckue u3Janus

1. BectHuk MI'CY. 10. - 2014.

5.2. Hcuosbzyembie 0a3bl JAHHBIX H HHOOPMANMHOHHBIC CHPABOYHLIE CHCTEMbI

Tabunuua 5.1 Mcnosibzyemoe rporpammHoe obecneueHune

Ne Haumenosanue [NoareepikneHue .
, KonuuecTso nuueH3ui
n/n MH(OPMALIMOHHBIX PECYPCOB JIMLEH3UH
1 2 3 4
1 |Office Project 2007 Professional AKT BbINOJAHEHHBIX paboT OT 500
15.08.2020r NeA7
2 [Windows XP Professional Ceprudurar ot 20.08.2007 502

Ned2605370, Ceprudukar or
17.07.2008 Nod4290964,
Ceprudukar or 26.09.2008
Ne44607324

Tabnuua 5.2 Mcnonb3yembie 6a3bl JaHHbIX U MHPOPMALIMOHHO-CIIPABOHHbBIC CHCTEM b
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Ne Haumenopanue HoareepxineHne .
KonunuecTso nuueH3ui
n/m MH(POPMALIMOHHBIX PECYPCOB JULEH3UU
1 2 3 4
1 |HayuHnas anexrpoHHas 6udauoreka CeobonHo pacnpocrpansiemas b/, 1 000
AKT BBINONHEHHBIX paboT OT
15.08.2020r NeA7
2 |MOODLE - INopran aucranunonuoro  |CoOoano pacnpocrtpansiemas bJi, 1 000
obyuenuss HFACY (Cubcerpun) AKT BbINOJIHEHHBIX paboT OT
15.08.2020r NeA7
3 |Odpuumanshbiii caiir [TIHTH Croboano pacnipocrpausemas b/l 1 000
AKT BbINOJIHEHHbIX paboOT OT
15.08.2020r NeA7
4 |llpoceccuonanbHbie cripaBoUHbie Cornawenue 0 COTpYAHUUECTBE OT
cucrembl "Texakenept" yueb. 19.10.2019 Ne 6/59-19
5 |DnekTpoHHbIH KaTanor Onbinorexu Horosop ot 20.10.2016 Nel16816 500
HI'ACY (Cuberpun)
Tabnuua 5.3 Ucnonb3yemble HHTEPHET-peCypeb
No HanmeHoBaHnue ,
Cebinka
n/n MH(]OPMAaLIMOHHBIX PECYPCOB
1 2 3
I |MudopmaumonHo-cripapounsiii nopran  fhttp://www.library.ru/
Library.ru
2 |9BC IPRbooks http://www.iprbookshop.ru/
3 [«HM3BecTus By30B. CTPOUTENLCTBOY http://izvuzstr.sibstrin.ru/
4 |Caiir 0 xumun. CripaBoUHHK XUMHKA. http://www.xumuk.ru/
DU3MKO-XMMHYECKHE BEJIUUNHDbI
5 |DnekrponHblii pecype yuedHoi http://window.edu.ru/
aurepartypbi MuHucrepeTsa
obpazosauus PP
5.3. MertoanyecKkue peKOMEHAANHHE 10 OPraHM3alNU H3YHeHUs JHCHMIINHb]
Tabnuua 5.4 Ucnosnbsyembie 06pa3oBaTesibHbIe TEXHOIOTMH
Ne HaumenoBanue o
Bua zansruii Kparkas xapakrepucTuka
n/n TexHonoruu
1 2 3 4
1. |AyautopHsbie norounsie 1 [Mudopmaumonnsie nekuny, |Ha nekumsix: ucronssosanune
rpynmnoBblie 3aHsTHS B MPaKTUUECKUE 3aHSITHS MYJILTUMEAMHHOTO MPE3SHTALHOHHOTO
Creuuain3upoBaHHbIX obopyoBaHus ¢ ACMOHCTpalLMeH
KJ1accax BUICOPHIIBMOB, GoTorpadui, KOMIBIOTEPHBIX
npesedTaunid, Ha npakrnueckyx 3aHsTusax:
OCBOCHHME KOHKPETHBIX YMEHHUH U HABBIKOB MO
MPE/UIOKEHHOMY MPerioapaTesiemM alropuTMmy.
2. |[Meron npobaemuoro [TpoGnemHble CamocToATELHOE W3YUEHHUE CTYACHTAMU
U3JIOKEHUsI MaTepyana JICKLIMH, MPAKTHYECKHE Matepuana Jekuun ¢ nocieayoluei
3aHATHS Jmckyceneli B ayauropun. Opranuzauus
yueOHolM padoTbl, HarpapscHHas Ha pelleHne
KOMIUICKCHOH yueOHO-03HaBaTeIbHOW 3a0auu
Ha NPAKTUUCCKUX 3aHATHSX.
3. |WurepakrTusHas popma Jlekums-uckyceus, Jlekums «oOparHo# cBa3uy, NpennosaraioLas
NPOBEACHHMS 3aHATHH nexuus-Oecena 00CY)KACHHE CITOPHBIX BOTIPOCOB,
BOZHUKAIOILMX [TPH WIOKEHUU MaTepuana B
ayAMTOPUH.
Berpeuu ¢ npeacrasurensmu npoduiibHbIX
KOMMaHUH, MOCELICHUE CrIeLMau3uPOBAHHBIX
BbICTABOK.
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HucraHuuoHHoe o0yueHue

Camocrosenbhas padora,
KypcoBas pabora

CaMOoCTOATE/ILHO M3YUeHHE 00YUaOLIMMHKCS
y4ebHOro marepuana B AMCTAHLUMOHHOM
pexxume Ha noprase http://do.sibstrin.ru/,
CAMOKOHTPOIb OCBOCHUS MaTepHasia ¢
MCIIOJIL30BaHUEM TECTOBOM 0a3bl moprana
JMCTAHLMOHHOTO 00YUEHMs!, KOHCYJIbTALMU MO
BLIMOJHEHUIO NPAKTUYECKUX 3alaHUH U
KypCOBOMY NPOEKTHPOBaHMIO B on-line
pexmnme.




6. MATEPUAJIDHO-TEXHWYECKOE OBECIIEUYEHUE
Tabnuua 6.1 — MarepuaibHO-TEXHHUECKOE 0DCCNeUEHHE TUCLMTITHHbI

HaumenoBauue crieupaibHbix*
MOMELEHHUH U NMOMELLUECHUH 11
CaMOCTOATELHOM PaboThI

OcHaluenye cneuunanbHbLIX NTOMELUEHUH 1 noMeLeHui Uit caMOCTOSTeIbHOM
padboThI

1

2

3paHue nabopatopHoro kopmyca
no yn.Typreuesa, 159, 364 ayn.
(Jlekumm)

VYuebnast ayuropus A1 NMPOBE/ICHHS 3aHATHH JICKLHOHHOrO THIIA, 3aHATUH
CEMMHAPCKOro TUMA, KypPCOBOTO NPOSKTUPOBAHHUS (BBINOIHEHHUS KYPCOBbIX
paboT), rpyioBbIX 1 MHAUBHAYILHBIX KOHCYJIbTALMH, TEKYILEro KOHTPOJIS
U POMEIKYTOUHON aTTeCTALMM.

Oobwee konuuecTso mect: 200

3nanue n1adopaTopHOro KOpIyca
no yn. Typreuera, 159, 365 aya.

(JIaGopatophbie, KourposbHasi,

3auert, Jk3ameH, [lpakruueckue,
CPC)

VyeOHas ayauTopus AJisl IPOBEACHUS 3aHATHH CEMUHAPCKOTO THNA,
FpynioBbiX ¥ HHAWBUAYAIbHBIX KOHCYJIbTAUMI, TEKYLIEro KOHTPOIS 1
NPOMEIKYTOUHOM aTTecTalum

JlaGoparopHble KOMIJIEKChI: YJIK N0 Kypey xumun | wr.;O60pynosan1e as
yueOHOro npouecca: gocka ayauropras I uir.;Mebenb: wikad 4 wr., CTONbI
15 wr.;Jlaboparopuoe obopyposaHue: paztHoe | uir.

O61uee konuuectTso mecr: 30

3naHue nabopaTopHOro Kopnyca
no yn.Typreuera, 159, 366 aya.
(JlaboparopHbie)

Yuebnas ayquTopus sl POBEAEHUS 3aHSITHI CEMUHAPCKOrO THIIa,
rpyNMoOBbIX M MHAMBUAYAJIbHBIX KOHCYJIbTAUMH, TEKYLIEro KOHTPOIS 1
NPOMEIKYTOUHOW aTTecTalum

JlaGopaTopHbie KOMIUIEKCHI: YJIK 110 Kypey Xumun 7 wt.;O060pynosaHue ais
y4ebHOro npouecca: 1ocka ayauroptas 2 iut.;Mebenb: wkad 5 wr., CTobl
30 wr.;Jlaboparoproe obopynosarue: paznoe | wr., mewanka 2 wr.
Obuiee kosnuectro mect: 30

3naHue n1abopaTopHOro Kopryca
no yn.Typrenesa, 159, 371 aya.
(JIaGopaTopHbie)

Yuebnast ayaAuTopus AJisl POBEJCHUSs 3aHSITUIH CEMUHAPCKOrO THIIA,
FPYMIMOBLIX U UHAMBUAYAIbHBIX KOHCYJIbTALIMHI, TEKYILErO KOHTPOJIS
NMPOMEXKYTOUHOM aTTeCcTalluu

JlaGopaTopHble KOMIUIEKCI: YJIK 10 Kvpey xumun | wr.;h3mepuTensHoe
obopynosanue: repmomerp | wr., nonomerpusi | wr.;Mebenb: mkad 6 wr.,
naboparopuas 4 wit., croas 20 wr., Tymba 22 wir.;JlaGoparoproe
obopynoBanue: pazroe | WiT., HarpesaTelbHoe 060py0BaHKe 2 IUT.
Obwee konnuectso mect: 30

3naHue n1abopaTopHOro Kopryca
no yn.Typrenesa, 159, 372 aya.
(JlabopartopHbie)

Yuebnast ay AMTOpHs AJ1S TPOBEACHUS 3aHITHH CEMUHAPCKOTO THNA,
rpynnoBbIX U MHAUBHIAYAJIbHBIX KOHCYJIbTALMHI, TEKYILEro KOHTPOJIS 1
NPOMEXKYTOUHON aTTecTalrm

JlaGopaTopHbie KOMIIEKCHE: YIIK 110 Kypey xumuu | wr.;Mebenb:
naboparopnas 8 wr., cronst 12 wr.;Jlaboparoproe obopynosanue:
HarpesaresbHOE 00opyaoBaHue | LT,

Oobwee konmmuecTso mect: 30

* CneuualibHble NMOMCILUCHUSA — yll€6l-lble ayauTopun [UJist NpoBCACHUA 3AHATUH JICKUMOHHOIO THIIA, 3aHITUH
CEMUHAPCKOTro Thlla, KypCoBOI'o HPOCKTUPOBAHUS (BblllO AHCHUC KYPCOBbLIX [)2160T)~ I'PYNNOBbIX U

WHAWUBUAYAJIbHBIX KOHCYJIbTALIK i, Te KYLWEro KOHTPOJis

CaMOCTOSTENIbHON paboThl

ABTop-pazpadoruuk (BeayLuii 1ekrTop)

H.B.Illansnesa
®©HO

)

pOMC)K)/'I‘OLIHOI‘fl arrecralyuy, a Tak Ke rnoMeweHus [1Jis
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