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2. HEJIb OCBOEHUS JMCUUNMTIUHBI

2.1. ean u 32124k OCBOCHHS JHCHMILIH L]

Nnojy4yeHue C])yHJJ,aMeHTEUl LHOT'O M IPUKIAAHOI'O XUMHUECCKOIO 06[)2130[321“”5] B XO/I¢€ NoAIroTOBKH 621!(21]12113[)03 no
HarpaBJji€HUIO ((CTpOHTeﬂl)CTBO» W €ro nalibHeriee UernosiL30BaHue B I’IE]yLlHOl‘/‘l 4] ['lp&ll('FHLIeCl(OH JACATC/IbHOCTH.

3amaud OCBOEHHUS AUCUUITIIUHbI:

1. CO34aHHUE XUMHUYCCKOI'O MBLILLUICHHUS, 3HAHHE K NPUMCHCHUE 3aKOHOB XUMUMK 1151 PCILICHMS 3ana4 CTpOl/lTCJ'IbHOi:K

TEXHOJIOTHHU Ha COBPEMEHHOM YPOBHE.

[Iporpamma cocraenena B cootsercTRuY ¢ TpeGoBannamu DeaepatbHOrO FOCYIAPCTBEHHOTO 00pazoBarebHOro
CTaHaapTa Bbiciuero 00pa3oBanus no HaNPaBieHMio NOAroTOBKY / crieuuan bHoctn CTPOUTELCTBO.

Iporpamma cocrasiena ¢ yu&Tom pekomMeHIaLmI IIPUMEPHOIT OCHOBHOH 06pa30BATENLHOM IPOrPAMMBI BHICLIERO
00pa3zoBaHus 10 HANPABACHUIO NOATOTOBKH/CIIELMAILHOCTH CTPOUTENLCTBO yreepkaéHHoi 28.05.2021.

2.2. TIlepewenn niianupyembix pesyibraros oGy-enus o JHCHHIIMEE (MOAY.II0), COOTHECEHHBIX ¢
NJIAHHPYEMBIMH PE3yJbTATAME OCBOCHUS 00PA30BATEALHOM HPOTPAMMDI

Tabnuua 2.1 [epeucHb nnanupyemMbIX pe3yibTaTtos 00YUCHHS 110 AUCLATIMHE

Ko n HaumeHoBaHue KoMneTeHLmu
(pe3yabrar ocsoeHusi)

KO,'J, W HAUMMCHOBAHME UHAKMKATOPpA JOCTHIKEHUS KOMITETEH UMW

OIIK-1. CrniocoGen petuars 3asaum
npodECCHOHANBHOM IEATENLHOCTH Ha
OCHOBE MCMONL30BAHMS TEOPETHUECKHX
U MPAKTHYECKUX OCHOB €CTECTBEHHBIX W
TEXHUYECKHX HAYK, & TAKIKE
MaTeMaTHueCcKOro anfapara

OITK-1.1. 3naet 0CHOBBI €CTCCTBEHHBIX M TEXHUYECKUX HAYK,  TAKKE
MaTeMATHHECKOTO annapara uis peleHus 3a1a4 npodheccuonaibHoMi
JCATESILHOCTH

OIIK-1. Criocoben petuars 3a5auu
Npo(ecCHOHANILHON JACSTEIILHOCTH Ha
OCHOBE MCIOJIb30BAHUS TEOPECTUUECKMX
U NPaKTHYECKUX OCHOB CCTECTBEHHBIX 1
TEXHHUECKUX HayK, & TaKKe
MaTeMaTHYEeCKOro arrapara

ONK-1.2. Mcrione3yeT 6a30BbIe 3aKOHbI €CTECTBEHHBIX 1 TEXHHUYECKHX
HAYK, JUEst PELUCHUS MHXKEHEPHBIX 3a/1ad IPOoQeCcCHOHaNbHOMN
JEATEALHOCTY B 00NACTH CTPONTENLCTBA

OIIK-1. Criocoben petuars 3agaum
npo(eccHOHATLHOMN ACSTENLHOCTH Ha
OCHOBE MCTOJb30BAHUS TEOPETUUECKMX
U NPAKTUYECKUX OCHOB CCTCCTBEHHBIX W
TEXHUUECKHUX HayK, a TaKKe
MaTeMaTH4eCcKOro anrnapara

OIK-1.3. Ilpumensier maremaryeckuii annapar s pewieHus 3aiay
NPOMecCHOHATILHON AESITENLHOCTH

Tabnuua 2.2 — Thianupyembic pesysibtarht 0CBOCHUS ICLMILIMHBI 06Pa30BaTEbHON NPOrpamMMbl

KOﬂ W HAUMEHOBAHKE WH/IKKaTOpa
JOCTHUXKEHHS KOMIMETEHUUU

Hanmenoratine noxazaress oueHuBanus (pesynbrara obyueHus 1o
JUCLMTUIMHE)

1

2

OIIK-1.1. 3HaeT OCHOBL! €CTECTBEHHbLIX
U TEXHUYECKUX HAYK, a TAKIKE
MaTeMaTHuYeCKOro anriapara s
peleHus 3ana4 rnpopheccHoHanbLHOMN
JIeSITe/IbHOCTH

3raer: OTIK-1.1. OcHOBBI €CTECTBEHHBIX M TEXHUUECKMX HAYK, @ TAKIKE
MaTEeMaTHUCCKOro annapara /Uis PeueHus 3a1a4 rnpogeccHoHaNbHOM
JCATENLHOCTH

Ymeer: OITK-1.1. Onpenensits XapakrepuCTHKN XUMHUYECKHUX U
(DU3MYECKUX 1TPOLECCOB (SBACHMHT), XaPAKTEPHBIX TSl OBLEKTOB
NPOPECCHONAILHON ACSTENBHOCTH HA OCHOBE HKCTIEPUMEHTANbHbIX
HCCHICOBAHNA, (IPCACTABNATL Ba30BbIE 1S POdeccHOHaNbHOMN chepnl
(husHUCCKUE NPOLECCH U SBJICHMS B BUAE MaTEMaTHUECKOro( ux)
ypasreHus(ii)

Mmeer napbicn: OTTK-1.1. Peuiennst niskenepHbix 3a1a4 ¢ MOMOLLbIO
3AKOHOB CCTECTBEHHLIX M TOUHBIX HAYK, MATEMATHYECKOrO annapara

|9



OIIK-1.2. UcnonbsyeT 6azopbie 3aKOHbI
€CTECTBEHHbIX M TEXHUUCCKUX HAYK, [UIs
peLUeHHs UHIKEHEPHBIX 3a/1a4
NpOodECCHOHATLHON JICSTENLHOCTH B
obnacTu CTpoUTENbCTBA

3naer: OFIK-1.2. MeTonuky onpeaesicHus XapakrepucTuk GU3rMueckoro
NpoLecca {SIBICHUSN ), XaPaKTEPHOro /st O0BEKTOB NPOPECCHOHANILHOF
NCATENHHOCTH, HA OCHOBE TEOPETHHECKOTO W IKCNIEPUMEHTAILHOTO
MCCIIEA0BAHKI. MATEMATHYECKOIO MOJEAMPOBAH NS

Ymeer: ONK-1.2. Ocyuiectpiats BbIOOp 6a30BbIX PU3NUECKHX H
XHUMMUCCKHX 3aKOHOB JUIS PELUCHUS 3a/1a4 NPO(EeCCUOHAILHOM
BESTCHBHOCTH

Unmeer naspiki: OTK-1.2. Knaccndukaumy pu3nueckux v XMMUUeckmx
NIPOLECCOB, POTEKAIOILMX HA 00bEKTE NpodeccuoHanbHOM
JNEeSITEALHOCTH

1
i

OIIK-1.3. [Tpumensier maremarrueckmii
anmnapar Ajs pelieHus 3a/1a4
PodECCHOHANBLHON eI TENbHOCTH

3uacer: ONK-1.3. [lpuHumMnbl NpUMEHEHHs MATEMATHUECKOTO anmnapara
JUIs pelienus 3aaad npoeccHoHaILHON AeATENbHOCTH

Ymeer: ONK-1.3. IpeacrapnsaTs 6a3oBbie s npodeccuonanbHoi
chepbi PUBHUESCKUE NPOLECCH! W SIBJICHUS B BH/1E MATEMATHUYECKUX
YpaBHEeHUA

Mmeer napbiku: OTTK-1.3. Pewuenns nHKeHEpHO-reOMeTpUUECKIX 3aiau
rpadudeckumu cnocobamu

Mudopmanys 0 BbISBICHUM PE3yJIbTATOR OCBOCHNS AMCHMIUIMHBL pecTaBieHa B MOHAE OLUECHOUYHBIX CPEACTB MO
aucuunaune. [acnopr ®OC npejacraeden e pasjene 4 P

[Tpumeuanue: POC pazpabarvizaercs kak npuioskenve k PT1 8 coorsererinu ¢ Monmkennem o GOC,
YTBEP>KACHHBIM JIOKAJILHLIM HOPMATHBHBIM AKTOM.



3.1.

3. COIEPAKAHUE JUCUUNNJIMHDBI

Tembi ylleﬁll()i/‘l JAWCRE WA TR0 B 1 (JlCKlll/l()l-llle: ’Sﬂllﬂ'l'l/ﬂl)

Tabnuua 3.1 Tembl NEKUUOHHBIX 3aHITHH

Ne ni/n

Haumenosanme
paznena
JUCLIMTUTHHBI
(MO-nys)

Tema u coieprkanyie NeKUHOHHOTO
BAHSI-THS

Koauuectso uacos 1o ¢gopmam

o0yueHwust

Kownr. pabd

Cam. pab

ast

as

2

3

£ | O4Hasda

| OYH.-3a04YH

&\ | 3a04YHas

~X| O4Hada

@2 | OUH.-3a04H

o | 3a04YHas1

Hepean rpynna
nepHoxa
aTTeCTANNY
(3K3amen)

ounas popma (1 cemecip)

—

OCHOBHBIE TTOHATHS
¥ 3aKOHbl XUMHH.
OKBUBAJIEHT.

OCHOBHbBIC 3AKOHBI Vi IMTOHATHA XUMHH.
DkBuBaneHT. XuMHUecKkue (popmbl
CYLUECTBOBAHMS MATEPHUU, XMMHUECKHE
peakumu. Dopmysibbie eauunub (PE)
pelecTna. Kosmuecrso seuecTsa.
MonsipHas macca dieMeHTa, BEIECTRA,
MOJISIpHBINA 00beM razoobpazHoro
peutectTna. CTencHbL OKUCHCHM!S.
DKBUBANEHT Benecsa. Yucno
AKBUBAICHTHOCTH { £ B)). Onpenenctue
Z(B) B pearxuuax obmena,

[N

o

Xumuueckas
TEPMOAMHAMUKA.

|-H 3aKOH TEPMOAHHAMKKH.
Tepmoxumus.Ipeamer xumuueckoi
Tepmornamuki. Tepmogunamuieckas
cHCTEMa, OKPY)KAIOLLAs CPEJIA, XapakTep
R3aMMOACHCTBHS MEWLY HUMU.
CocTosiHue CHCTEMbL, HapaMeTpbl
CO-CTOsIHUSA. DYHKILMH COCTOSIHUSL.
BuyTpennss aneprus.
Tepmonmnamuuecknit npotece. OyHkuuu
npouecca. Tennora. Padora. Tepsniii
3aKOH TEPMOAMHAMUKH AJIs1
M30JTUPO-BAHHBIX M 3aKPbITHIX CHCTEM.
DHTanbnus cucrembt. pumenenn

9

XuMuueckas
TEPMOIMHAMMKA.

2-#1 3aKOH TCPMOAMHAMUKH.

Ourpornus. Heobparumbie n obpatumsie
npouecchi. Makpo- ¥ MUKPOCOCTOSIHUS
cucrempl. Tepmojnnamuteckas
BEPOSTHOCTL COCTORHUS CHCTEMBI.
Ypashenue bonbumana. DHTporus — Mepa
HEYTOPSILOUCHHOCTH COCTOSHUSI CUCTEMDbI.
Bropoii 3akon TepmosunaMuku.

Han PABACHHOCTL XUMHYCCKUX TTPOLIECCOB.

dazopble paBHOBECHSs. 1 pCeTHi 3aKOH
TepMomtamMuku. Crarjapraas SHTPONuSL.
Pacuer uzmenerus sH1ponum

S

(&)



Xumuueckas
KMHETHKA.
XUMUYECKoe
paBHOBECHE.
Karanus.

Xumuueckas kunetuxa.llpocroie 1
CNOXKHbIE peakuun. Toustne MexaHusma
peakuun. CKOpoCTh XMMUUCCKOM
peaxkumu: GakTopbi, BAKUSIOIME HA
CKOPOCTDb. 3aKOH LCHCTBYIOLUUX MACC.
Kuneruueckue ypasnenus. Koucranra
CKOPOCTH; (PAKTOPDI, BAKSIOULAC HA HEe.
3aBHCHMOCTb CKOPOCTH XHMHUUYECKOH
peakumu ot Temneparypbt. [lpasuio
Baur-T'odda. Ypasuenue Appennyca;
JHEePrus aKTHBALIMK, aKTHBUPOBAHHBIN
KOMIJIEKC, K

]

8]

Xumuueckas
KWHETHKA.
XuMHueckoe
paBHoOBeCHE.
Karanus.

Xumuueckoe

pasHosecue. Karanus. Karanurnueckue
CUCTEMbI. [OMOreHHbIH, FeTEPOreHH b
xaranus. Karanuszarop. CyTtb neicraus
Karajizatopa. XMuMUUECKOe PaBHOBECUE,
YCIIOBUE XUMHUUECKOTO PABHOBECHS. 3aKOH
JeHCTBYIOIMX Mace JUig 00paTUMOoro
npouecca. KoHcTaHTa XHMHUECKOro
paBHOBECHS /15 FOMOFeHHOM U
PETEPOreHHON peakiuii; hakropbl,
Biusiotpe Ha nee. CmelieHme
XuMuueckoro pastosecust. lpunuumn
Jle-LHaresnn

PacTBopbl.

Konuenrpaumn. Quccounaums. O6Luas
XapakTePHUCTUKA PACTBOPOB.
Pacreopuresin, pacTBOPEHHOE BELIECTRO.
Kiaceu-(uxanust pacteopos.
PacTBOpUMOCTDL TBEP/ALIX BEUIECTB,
HKUAKOCTEH, razos. Criocolnl BbIpaXeHus
COCTaBa PacTBOPOR: MACCOBAS 10151,
MOJIIPHAst 10Jis, MOsIpHast
KOHUEHTPa-LMs, MOJIIPHAsH KOHLEHTpaLKs!
IKBUBAJIECHTOB, MOSAIBHAS KOHIEHTPALMSL.
3aKOH IKBU-BAJICHTOR JUI5t PACTBOPOB.
Teopus oOpazosaHus p

Pacteopbl.

Ulkana pH. Pacuer peakiyu

cpeibi. Mlonnoe ripomwspeieHue BObI.
BonopoiHblil ¥ ruapoKeHiibHbId
noxazaresnu. [kana pH. Pacuer pH
PacTBOPOB CHIILHBLIX M CIA0bLIX KMCIIOT |
ocHoBanui. KuciorHo-ocHoBHbIE
uaukaropst. ['naponus coneit. dakropsi,
BIMSIIOLME Ha THAPOSI3. [ uiposins conei
10 KaTHOHY, 10 AHWUOHY, NOMHBIH
IHIPOJIN3.

]

8

PactBopbi.

Kosmararueusie croiicrea
pacTeopoB.Kojutdrarnsibie cBoicTBa
PacTBOPOR HENIEKTPOJINTOR. 3akon Payss
U ero cneacrausi. OeMoc. 0CMOTHYECKOE
nasneuue. 3akon Banr-Todda.
KosutnrarugHuie ceoiicTBa pac-r8opos
anekTposinTos. M3oronnueckuii

Ko PrLMeHT.

(W]




DNEeKTPOXUMHUYECCKUE
NPOLLECCHhI.

[Tonarue rnexrpona. YpaprcHue
HepHera DaekTpoxumuueckme CUCTEMbI.
OcoOEHHOCTH CKTPOXHMUUCCKUX
npoueccos. Monno-merannuueckuii
anekTpot. BoznukHoBeHne aABoiHOrO
MICKTPHUUCCKOTO CNOS HA TPAHULE
DNEKTPOA-dNEKTPONINT. PaBHOBECHBIH
PNEKTPOAHBIH NoTeHIHan. YpaBHeHme
HepHera. [azopbie aierpoisi.
Bonoponmniii snexrpon. KuciopoaHbiit
anekTpos CraniapTHbli DNEKTPOAHBIH
MOTEHLMAN. DEKTPOXUMHUUESCKUN Psijl
Hafnpsi

o

o

10

ONeKTPOXUMHUUYECKHE
MpOLECCh.

I"anbBanuueckuii anement. Pacuer

DAC . TanbBanuueckuii dieMeHT. DneMeHT
Hanumans-skodu. Karoauwiii npouecce,
aHOAHBINM MpoLEece, TOKOOO pasyoLas
peakups. Cxema deKTpOXUMUHECKOM
uernu. TepmoarHaMuKka rajbBaHUUECKOIO
atemenTta. 1C ransBaHUUEcKoro
anemMeHTa.

DNeKTPOXUMUUECKHE
MpoLEecChl.

Kopposusa merannos.Kopposus metannos.
XuMuueckas Kopposus.
DAECKTPOXHUMHUHECKAT KOPPO3UA METANIOB
u yciiosus ee riporekadus. Cxema KI™.
Karoauslit n anoamsiii nipouecch.
OKHCINTENN-ACTIONSIPU3ATOPDI. YCIOBKS
NPOTEKAHNS KOPPO3HH METAILIOB C
KHUCIOPOAHON 1 BOJOPOAHON
JEenonapu3aulmrent. 3alura MeTajifioB or
Koppozuu. Jlerupopauue. 3aliuTHbIC
NOKPLITHA: HEMETAILTUUCCKUE,
MeTainteckue (AHOIHbIC,

UTOTO
IlepBas rpynna
nepuoa
arTecTanuu
(3x3amen)

Bropas rpynna
nepuoja
arrecTaumnu (3auer)

ounas gopma (2 cemectTp)

Kecrkoctb BOALI

Kecrkocrs BOAbI. Bujibi )KECTKOCTH.
Yusiruenue sojibl. Karuouursl,
annonuTLLOOAs XapakTepmucTuKa
NpUpoLHbIX BoJ. KecTikocTs Boabl. Bujibl
KecTkocTr: Kapbonatuas, nekapboHaTHasl.
Eaunnib usmepennst wectkocTu.
Ymsiruenue Bofbl. MeTojibl yMSrueHHst:
TEPMHUUECKHI K PEArcHTHBLIC METO/bE
(M3BECTKOBAHMS, COLOBO-U3BECTKOBbIN,
dhocharnbit), J0CTOMHCTRA U HELOCTATKH.
MeToji nonHoro oomenra. MoHuTel.
Karuouurpl, annonnrei. Peakuuu obmena
MOHOB Karuonmta (a

-



HucriepcHbie
CUCTEMbl

JycnepeHbie cucTemsi. KaccUdhuKauus,
nonyueHne. GuU3nKO-XumMHUECKUe
CBOMCTBA JIUCIICPCHBIN CHCTEM.
[ToepxHoCTHAS HHEPIUsL, NOBEPXHOCTHOE
Harsokenue. AjcopOuus. [TAB.
Onruueckue cBoiicTBa NUCIIEPCHBIX
cucrem./lucriepenbie CHeTembl.
Oco0EHHOCTH BHICOKOIMCIICPCHBIX
cucrem. Knaccuduraiims JHCnepeHbix
CHCTEM [10 pa3Mepam YacTHLL IMCTICPCHOMR
hasbl, 110 arperaTHOMY COCTOSHUIO
AMCTIEPCHOM (Pasbl W IUCTICPCHOHHOM
Cpelibl, MO CTENEHN B3aUMOIEHCTBUS
4aCTULL AMCNEPCHON (a3bl u
JUCNIEPCHOHHOMN cpeibl. Fenu 1 300u.
MeTOobI NOJIYHEHUS JAMCTICPCHBIX CUCTEM.
Puznko-xumuueckue ceolicrea
JAUCHEPCHBIX CH

OCHOBbI XUMHH
BSKYLLMX BEILIECTB.
CunukartHbie
CTPOMUTENLHBLIC
marepHalibl

O0wime Pu3nko-XMMuuecKue cBoNHCTBA
BSDKYLIMX BCLUECTB M MX Kiaccupukaums.
Boszaymssie BHKyUIME BeLEecTBa.
Inapapauieckue By ime BeniecTsa.
Kopposug OeToHa ¥ MeTojibl 3alnThi OT
KOPPO31U.PUBHKO-XUMHUUCCKUE OCHOBDI
crekyoobpazHoro cocrostus. Cuamkarnoe
crexno. Curannsi. [Tpupoaroe
cunuvkarHoe chipbe. Kepamuueckue
marepuanbl. Kinaccnpuxanms u cnocobul
nosryuerusi. Kepamudeckue marepuadibl.
Orueynopusie marepuaiivi. O0LMe
(PUBMKO-XMMHUCCKHE CBOHCTBA BKYLIHX
BELLECTB M UX KJIACCHpUKaLms.
Bozayuinbie ssokyuime setiecrsa.
Bozaywnas wigects. {Mncossle Bsikyume
BCHI

Bricokomonekynspn
ble COCMHEHUS B
CTPOWTEIILCTRE

OCHOBHbIE NOHITHS XHMUH
BLICOKOMOJICKYJISIPHBIX COCAMHEHHIA.
Crpykrypa u coiictsa noiumepos. Bujb
MOSIMMEPOR, NPHUMCHSICMbIX B
CTPOUTENLCTRE.OCHOBHBIC OHSITHS
XUMHH BBICOKOMOJICKYSIAPHBIX
coeamnennii. Knaccudukanus, crpykrypa
u cpoitcTia nojmmepor. Crnocobol
rnojtyueHus nosumepos. decrpyxums
MOJIMMEPOB, €€ OCHOBHBIC BU/IbI.
[Tnacrmaccel. Bujbl nosimmepos,
NPUMEHSIEMBIX B CTPOUTEILCTBE.
[Mostmmepuuie jobasku B GeTOHDI.

UTOro

Bropas rpynmna
nepuoxa
arrecrauuu (3aver)

16 16

HUroro

32 32

3.2. TlpakTuuecKHe U CEMHHAPCKNE 3AMATHH B HX cojiepiKaHme

Tabnunua 3.2 Tembl pakTHHECKUX 3aHaTHii

HaumeHosanue

Koauuectso uacos rno dopmam
o0yueHus

Konr. pab | Cam. pab

(o]



Ne i/ paszziesna Tema v conepRanme 1pPaKTHUECKOro § E
AWCLIMTIUHBI BAHNTHA T S
(MO-1ysist) g s g s
s | 3| E|[g| % | E
S E|E |z ¢
&} o} ™ o o} (5]
1 2 3 4 5 6 7 8 9
IlepBas rpynna ounas gopma (1 cemecrp)
nepuoja
arrecTanun E
(3x3ameH)
1| OcHoBHbIe TOHATHS | OCHOBHBIC 3aKOHbLI M TIOHSITHS XHMUM. 2 2 |
1 32KOHbI XUMHH. Kiacent Heopranuueckux coenmtenmii, [
OKBHBANCHT. HoMeHKnaTypa. Creneub OKMCIeHUs.
OKUCIN-TENIbHO-BOCCTAHORBUTELHBIC .
peakumn. Monsipuas macca. Kosimuectso E
BELLECTRA. 2
2| OcHoBHble NOHATHS | DkBuBasieuT. DopmynLHas ¢MHBLA. 2 2 :
M 3aKOHBLI XHUMUMU. JKBHUBAJICHT WIEMEHTA B COCAMHCHUM, |
DKBHBAJICHT. DKBUBAJICHTbI COCIMHCHUIA PAIMUHBIX |
KJ1acCoB. YHCI10 DKBUBAIEHTHOCTH.
OnpejiesieHue Yucsia 3KBUBATICHTHOCTH
COEMHEHUS, YHACTBYIONIETO B 00MEHHOM
M OKMCIUTENILHO-BOCCTAHOBUTENLHOM
peakunu. Konnuectso peuiectsa
IKBUBANCHTOB. AJUIMTHBHOCTL MOJTSIPHOW
MaccChl KBURAICHTOR. Pacuers 1o 3akony
DKBUBAJICHTOR.
3 | Xumunueckas TepMonuHaMuUeckue pacuernl. 2 2 f
TEPMOAHHAMMKA Onpepencrue Tenaosbix dPdexros
peakin. Pacuers: suransrmi ‘
00pazoBaHUS BEUICCTE NPH H3BECTHOM
rerioBom Hdderre peakimu. Pacuer |
U3MEHEHHS DHTPOITUK B XOIE PEaKLMK U "
npu (PazoBbIX NPEBPALLCHHSX.
Onpenenenye HanpasieHHOCTH
XUMHUECKHMX MPOLIECCOB M BEPOSITHOCTH
NPOTEKaHMA XUMHUYECKOH peakiny B ;
3aBHCUMOCTH OT TEMIEPATYPb. ;
41 Xumuueckas XuMHUecKas KHHETHKA M PaBHOBECHE. 2 2
KMHETHKA. ITpumenenune 3akoHa JCHCTBYIOIIMX Mace !
Xumuueckoe JUis pacyera CKOpoCTei XMMHUECKHX
paBHOBECHE. peaKuii, TCKY X KOHLEHTPAUHH
pearcHToB 1 NpoyKToR. Pacuersl 1o
npapuny Baur-Todda. 3axon
NEUCTBYIOLMNX MAcC JIIs FTOMOPEHHDIX
FETEPOreHHbIX PeaKiiil it COCTONHMA
pasHopecus. [prmenctne rnpuHimMna
Jle-1llarense anis onpeaeneHus cmeleHus
PABHOBECHS [1PY UIMEHEHUM YCIIOBUH
npouecca. Pacuer papno
5|PacrBopsl Konuenrpaumn. Pacuers peakimu 2 2

cpeant.Pacuernl paznnumbix cnocobon
BLIPAMKEHHA KOHLICHTPALMK PACTBOPOB.
Cocrapnenue ypaBheHuil peaxiiyii
JMCCOLMALMH COCAMHEHME Pas/IMUHbIX
KJIACCOB W ypaBHEHUH peakiui ruiposiusa
coier. Auccoumating CHaLHBLIX U ciladbix
anekTponuTeB. Pacuersl sesnnunnb pH B
PaCcTBOpax KHCAOT W OCHORAHMIA.




6 [Onexrpoxumuueckme | DNCKTPOXHMHUCCKUE ITPOLIECCHI. 2 2
NpoLeCcChbl DNeKTPoHbIA NOTeHIHAN
MOHHO-METAUTMUECKUX W Ia30BbIX
wekTponoes. Ypasuerne Hepucra. Pacuer
SJIC ranbBaHHHCCKUX MICMEHTOB.
CocrapiieHue rajibBaHuIECKHX
DAE-MEHTOB W WICKTPOAHBIX HPOUECCOB.
7|9nexrpoxumnteckue [Kopposus metannos. Onpejenenne 2 2
npoueceh BO3MOYKHOCTH NPOTEKAHUS KOPPO3HHK
MeTaiia B 3ajanHbiX yenosusx. Cnocobwl »
3aLUTHl METAJIOB OT KOPPO3BHH. ;
UTOT'O 14 14 g‘
IlepBas rpynma é
nepuojia E
aTTecTauuu
(3x3amen) ,
Bropas rpymmna ounast popma (2 cemecTp) 3
nepuoja |
aTTrecTanuu (3a4er) |
1|Xumus Boabl AKecTkocTb BOABI M METOALI €€ 2 2
ycTpaneHus. XKecTkocTb Bojibl. MeTobl
YMATYEHUs BOIbE. Pacuersl aecTkocTH
BOJIbI, MACChI PACTBOPEHHbBIX CONICH B BOJE.
Pacuerii Mace pearenton, HEOOXOMMbBIX
Ui ymarueHus gossl. Kosutokeuym no
Teme «KecTKoCTb BOIbI B METOIbL! €€
YCTPaHEHHSD. }
2| ducnepcHble Onpejenetue oporos KoaryJistiiiyuu 2 2 2
CUCTEMBI ruapododubIx 3osnei. Aucniepcubie
cuerembl. Kiaccudukatms, metoabl i
nostyueHusi ¥ ceoiicrea. Crpoenue yacTui E
AucnepeHoit dgazul rupoPobubiii 30€eH. |
Cocragiienne (popmyst MUUEI
ruaApoQoOHLIX 3001ei. YeToRuMBOCTD M
KOAryJasiLiust KOJUTOMIHBIX CHCTCM. |
3| AucnepcHole Onpejaenerue Hoporos KOArysisiLmm 2 2 ;
CUCTEMbI ruapoodHbLIX 30sei.OnpenelicHue n
NOPOroB KOarysiuun ruipodhodHbIx 1
3oiei. KosutokBuym 1o teme ‘
«/Inenepenbie cuctempiy. ;
4 [OCHOBbI XUMHH XHUMHS BSHCYLILMX 2 2
BOKYLUMX BEILECTB.  [MarepuaioB.Bozayuinbic ByLime
Cunukarsbie marepuasbl. Chipbe. NONYHCHUS |
CTPOUTENbLHBIC TBEPACHUE BOBAYLINON HW3BECTH,
marepuaibi THTICOBLIX M MArHC3HAJIbHBIX BSDKYLLMX.
Pewenue 3anau. Nuapasiinueckue
BSOKYLLME Marepraibl, Cbipbe, NoayueHmne
W TBEPJEHHE IMHO3EMMCTOTO 1
HOPTIAHAUEMCHTOR, I'MAPABIMHECKOMN
nssecTH. Petenue 3anay. Konmokeuym o
TEME «XUMHUS BHIKYLMX MaTepuanoBy.
HUTOIO 8 8 »
Bropas rpynma
nepuoja
arrecraumu (3a4er)
HToro 22 22 ’

3.3. JlaGoparopuetii HPAKTHKYM H €I'0 COAEpHKANNE



Tabauua 3.3 Tembl naboparopHbix pabor

KonunuecTBo uacos ro dgopmam

o0yueHus
Haumenopanue Kowr. pabd Cam. pab
N /n paszzaesna Tema u copepxanme nabopaToprok = 5
JHCLMTITHHD padoThi = =
(Mo-ayns) g < g =
= o0 o = g fas]
Sz | 2| g | & z
S| 2| 8|33 8
1 2 3 4 5 6 7 8 9
IIeppast rpynna ounas gopma (1 cemectp)
nepuoja !
arTecTanmm |
(>x3amen) |
11 OcHoBHble noHsTHs {OnpeaeseHne ColepraHms 2 2 I
1 3aKOHbI XHUMHM. KPUCTAUTH3ALMOHHON BO/bI B |
DKBUBAJICHT. KpucTamtornapate kapbonara
HaTpus.OCBOCHHE NPUEMa B3BSLUMBAHMS,
METOJA KMCIOTHO-OCHOBHOIO TUTPOBAHUSI. |
Pacuersl ¢ ncnonbzoBannem 3akoHa '
DKBHUBANIEHTOB.
2| OcHoBHbie nousitns  [OnpeieneHue MOASPHONH Macehl 2 2 |
M 3aKOHbI XHMHMK. IKBHBAJICHTOB IPOCTONO BELICCTBRA. E
OKBUBANICHT. DKCHEPUMEHTAILHOE OTIPEIeIeHUE g
MOJISPHOM MACChl DKBUBAICHTOB é
ANOMHHUST METO-10M BLITCCHCHMS ;
BOAOPOJA W3 KHCHOTDI. [Ipumenenine |
3aKOHA DKBHBAJICHTOB B pacuerax.
3 | Xumunueckas OnpenesieHue IHTaNBLIMKY PacTBOPCHUS 2 2
TEPMOJMHAMMKA COJIU. DKCNEPHMCEHTANILHOE ONpeeSicHUE
DHTANLIMKU PACTBOPEHKS COM METOAOM
KaJIOPUMETPHK. 3aKPCTUICHUC TTOHSITHS!
DHTAILITUMU.
4 [ Xumuueckast OnpeneneHne 3aBUCHMOCTH CKOPOCTH 2 2 i
KMHETHKA XHMHYUYECKON peakiiii OT KOHLEHTPALMK
peareHToB. DKCNEPHMCHTANBHOE
OFNpeeSICHUE 3aBUCHMOCTH
OTHOCUTENLHOU CKOPOCTH XMMHWUYECKOH
pPEaKUMM OT KOHLICHTPRUKK PCareHTOR.
5| Xumuueckas OnpeneneHue 3aBHCUMOCTH CKOPOCTH 2 2
KHHETHKA peakunuy OT TEeMIIEPaTyphl.
DKCTIEPUMEHTAILHOE OTIpe/ieieHUe
3aBMCHMOCTH CKOPOCTH peakumu OT
remneparypil. Hpumvenenue npasuna
Banur-fodpa nas pacuera ckopocru |
peaKumy B 3aBUCHMOCTH OT TEMITCPaTypb.
6 | Xumuueckoe CmenieHne XUHMHHECKOro PABHOBECHSI. 2 2 .
paBHOBECHE DKCHEPUMEHTAILHOE CMELICHUE !
XHUMHHUECKOrO paBHOBECHS TIpH 9
M3MEHEHKHHW PABHOBEC-HBIX KOHLEGHTPALMI |
pearcHToB M npoaykron. FHpumeuenue g
npuHuuna Jle-illarense jus onpenenerus :
HAIPaBJICHUS CMCIICHUST XUMMUYECKOTO 5'
paBHOBECHS.




7|PacTBopbl. [Tpurorosiienune 2 2
pactsopos.lTpurorossiicuue pacreopa
3a1aHHON KOHUEHTPALMK 13 2
,
KOHIIEHTPUPOBAHHOTO pacTBopa. *
OnpejiesieHne KOHLCHTPALUKY KPETKOro
pacTBopa ¢ NOMOILLIO aPeoMeTpa.
Pasbagnenue pacrsopor.
8|PacTeopsl. OnpeesieHre MoiapHoit Macesl 2 2
IKBUBAJICHTOR CJAOIKHOTO
peulecTBa.OnpeiecHue MOJISIPHON Maccehl
HKBUBAJICHTOB HEWZBECTHOW KHCIOTbI
METOJOM THTpOBaHus. Pacuer ¢
MCTONL30BAHUEM 3aKOHA SKBUBAJICHTOR.
9|PacTBOpHI. Onpepenenne pH pacTRopoB ¢ NOMOLIbIO 2 2
unamkaropos.Onpenenenne pH pactsopos |
KUCJIOT M OCHOBaHMH ¢ IOMOLUbIO 5
pazauYHbIX MHAMKATOPOB. CpaBHe-HUe |
NOMYHEHHBIX BEJIHUMH ¢ PACUETHLIMU.
10 |Onekrpoxumuueckue |Kopposus meramos. Habmonenue 2 2
npouecchl. MPOLIECCOB KOPPO3MH METAILIOR B
3aBUCHUMOCTH OT PaziIMUHbLIX YCI0BHH |
HAXOKACHUS. AKTUBALUS KOPPO3HH. i
3alUTHBIC METAUIHMYCCKUE TTOKPLITHS.
CocraBneHine KOppoO3HOHHBIX DNEMEHTOR 1
EKTPOIHBIX MPOLLECCOB.
UTOIO 20 20
Ilepsasi rpynna
nepuoia
arTecTauun
(dK3amen)
Bropas rpynna ounas Gpopma (2 cemecerp)
nepuoga
aTrrecramuu (3auer)
1 |OcHOBBI XHMWHK CHvKaTHbIF MOAYAbL JKHIKOTO CTEKIIA. 2 2
BSDKYLUMX BELIECTB. [MeToaomM KHCIIOTHO-0CHOBHOIO ;
CunukarHble TUTPOBAHMS ONPEACHAIOT CHITMKATHbBIH :
CTPOUTEIIbHbIC MOAYJIb JKHAKOTO CTEKNA. i
marepuasibl '
2| XuMHUs1 BOADI Onpeaenenne ),eCTKoCTH Boabl. Metogom | 2 2
TPUIOHOMETPHYECKOTO TUTPOBAHMS
onpenesercs 00wasn MeCTKOCTb BO/IbI.
MeToaOM KHCIIOTHO-OCHOBHOMO |
TUTPOBAHMS OnpeieliseTcs KapOoHaTHas J
HECTKOCTh BOJALI. ‘
3| Aucnepennie ApcopOuust YKCYCHOH KMCIOTBE Ha yIiie. 2 2
CHCTEMBI [Mposopures onpenenictue ajpcopdumnu
YKCYCHOM KHCIIOThI HA aKTUBUPOBAHHOM
ymie. Onpejiensercs guHaMmuueckas
EMKOCTb.
4|0cHOBBI XUMUH Onpenelienue coaepianus OKCHI0B 2 2
BKYLUMX BEUWIECTB.  |KaJIbUMS W Marius B medie. Onipepensercs
CunukarHpie CYMMapHOC Cojieprkatne KapooHaTos
CTPOUTEbHBIE KajlbliMsl U MArH1s B MEJIC.
mMarepualib
UTOro 8 8
Bropas rpynna
nepHoja 3‘

arTecTanum (3a4er)

(89



Hroro

ENE

| 28

3.4. Kypcogoii mpoekt (pabora) i €ro xapakrepuerHKa

He

NpeayCMOTPEHO.

3.5. HuauBuayajibHOe 3a[JaHHe B €0 XapaKrepucTHKa
Tabnmua 3.5 Tembl MHAMBUIYATILHBIX 3a4aH Wi

Konnuectso yacos rno gpopmam

00yueHHust
Kownr. pad Cawm. pab
Ne n/n Tema nHAMBUIYATLHOTO 3a/1aHus] E §
oy T
¢ | s 2 | s
= | § ||z |%| &
|| 8| E | %] ¢
o] @) ™ o o ™
1 2 3 4 5 5 6 7
Ileppas rpynna nepuoaa arrectanum (3K3aMer) ~ 04Hast
popma (1 cemecrp)
| [MrauBuayansHoe 3ananue "Xumuueckas TepMOIHHaMUKA. 7
Xumuueckas kunetruka'. bosee rnosinoe noHMMaHmue 3akoHOB
XUMHUYECKOH TEPMOAUHAMUKY W KMHETHKH, MOJyUeHUE HABLIKOB ‘
B pacyeTe TeruoBbiX HPPeKToB, OnpeacneHu RanparJIeHHOCTH |
XUMHUYECKHX MPOLIECCOB, aHAIM3E PEaKLIMOHHON CrocOOHOCTH a
BELLECTB, OMPEIELIIEHNH CKOPOCTH PeaKkiiMi, PACUCTE KOHCTAHTI
PaBHOBECHS, PABHOBECHbBIX KOHLIEHTPALMH pearcHToB 1 f
NPOAYKTOB.
UTOIO 7
Iepsasi rpynna nepuoaa arrecraunn (K3amMen)
Bropas rpynna meproga arrecranun (3auer) - ounas popma
(2 cemecTp) |
1 | Xumus Boxywnx marepuanos.Pelnctve npakruiueckux 6 :
pacueTHBIX 3ajal 1o TeMe "BKyilme BeiecTa’ |
UTOIo 6
Bropas rpynna nepuoaa arrecranuu (3auer)
Hroro 13

e



4. BbIABJEHUE PE3YJILTATOB OCBOEHUSA JACLMIIJINHBI

4.1. Tlacmopr ¢ouna enenounbix cpeaets (POC) ne gucnBINHE
Tabnuua 4.1 - Macniopr Ppowaa otenounbix cpesicte (POC) no gucumnanHe

Ne Haumenoepanue . . . 5 Koz
FexHonorus Bujt arrecraumn Buabl zaustuii | hopmupyembix
n/nm | OUEHOUHOTO CPEJCTRA .
KOMIETeHLMH
1 2 3 4 5 6
Hoxknap, coobwienue | Tpaguumonnas Terywmni KOHTPOsIL Jlexumu OrIK-1.1.,
o0pazoparessHas OTIK-1.3.
TEXHOJIOTHS

2 |Konnoxeuym Tpanuumonuas Tekylmii KOHTPOJIL [Tpakruueckne  [OTK-1.1.,
obpazosaresnbHasi OTIIK-1.3. |
TEXHONOTHS ;

3 |KonrponbHas pabora |Tpamuumonnas Tekyluni KoHTPOIIL KouTposbhas, OIlK-1.1., j:
oOpazoBarebHas CPC OlK-1.2., |
TEXHONOTHs OTMK-1.3.

4 |lloprdonuo Mudopmaumonro-ko | Tekymit KOHTposin JlaGoparopubie  [OTIK-1.1.,
MMYHUKALMOHHAS OFIK-1.3. |
oOpazoBarenbHas ‘
TEXHOJIO U

5 [|Pa3noyposHeBbie Tpaguuuonnas Tekyumii KoHTposL CPC OIK-1.1.,

3ajauM M 3alaHus o0paszopareiibuas OlK-1.2., ’
TEXHOJION U OIK-1.3.

6 |[Tecr Hndopmanmonuo-ko | Texyuimit konrpos,  |CPC OTIK-1.1.,
MMYHUKAMOHRAS OliK-1.2,, ‘
obpazoparesibHas OT1K-1.3.
TEXHOJIOrUS

7 |Tpenaxep Uudopmaumonno-ko | Texyiumi kourpoib CPC OlK-1.1,, ;
MMYHHKaLMO HIas OIK-1.2., ’
oOpazoBarennHas OFK-1.3. |
TEXHOJIOT Ui

8 |Ok3ameHaumnoHHbIC TpaanumonHas [TpomexyTounas 3auer, Ok3amen  |OTIK-1.1., 5

ounernl obpasoBareliblias arrecrauus OFIK-1.3., E
TEXHOJIOT U OIK-1.2.

4.2 Bonpocs! K yk3ameny (3auery)

IlepBas rpynuna nepuosa arrecrauun (3x3amen) - ounan gopma (1 cemecrp)

1. QopmynbHbie eaunmrubl Betecta. Konmuectso peiectsa. Mosisipaas Macca seuectsa. MonspHbiii oGbem
razoo0paszHoro BeuecTsa.

2. DKBUBANEHT BEWIECTBA. DKBUBANECHTHOEC YMCNO. DKBUBANCHT BELIECTBA. DKBUBANEHTHOE Ynco. KonvwuecTro
BELLECTBA DKBUBAICHTOB. MoJispHas mMacca HKBrBaicHTOB.. MONspHbIi 00beM DKBUBANEHTOB ra3000pa3HOro
BELLECTBA.

3. [lpeaMeT XUMHUYCCKON TEPMOAMHAMKKH

4. CranpapTHas dHTAILIKUS 00PA30BAHMA XMMUHECKOTO COCIMHEHMS.

5. Tepmoannamuueckas cuctema. Oxpyxatotiias cpeaa. Bujsl cuerem (M301MpoBanHbIE, 3aKPbITHIE, OTKPbITbIE).
6. Cocrosnue cuctembl. TepMOANHAMUUCCKME NaPpaMETph)

7. Tepmoaunamuueckue rpoueccnl (p=const, V= const, T= const, p,T= const, V. T= const).
8. DYHKLUMM COCTOSIHMSI CUCTEMDI, (BYHKLIMKM NpoLiccea

9. BHyTpeHHss 2Heprus

10. Tennora u pabora.

11. TlepBblii 3aKOH TEPMOJIMHAMUKH.

12. T1epBbiii 3aKOH TEPMOIMHAMUKH It PAZIHHHBIX HPOLCCCOB. DHTANBIMS CUCTEMBI.

13. Tennosoii adext peakumnu. 3axon Fecca.



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

21

41

61

Bropo#i 3akon Tepmoantamuicu

OHTpoOMHsL.

M3MeHeHus SHTPONHUK B H30JMPOBAHHON M 3aKPHITON cueTemax
VYpasnenne bosbumata.

Tpetuii 3akoH TepmoarHamuky. CTapiapTHas SHTPONUs.

UzmereHue SHTPONMN B XMMHUUECKON PeaKLinm.
Oueprus ['mb6ca. Dutansnubinbil u ourTponuiitbid Gpakropbi.

. .Oneprus 'nb60ca kak KpuTepuil HANPABACHHOCTH XUMHUYECKUX MPOLIECCOB.
22.
23.
24.
25,
26.
27.
28.
28,
30.
31.
32.
33.
34.
33,
36.
37.
38.
39.
40.

Bausnue remneparypbt Ha Hanpas/icHUEe camOIPOM3BOILHOTO NPOLECcca
Pacuer surponun daszoBoro nepexoa

Tpocreie u cnoxubie peakuund. Mexannam XHUMU4eCKoH peakuuu.
CkopocTh XUMHUECKOH peakiimu

M3meHeHue KOHUEHTPALIKI PearcHTOR ¥ NPOAYKTOB B XOJC PEaKIiMH.
PaKTopbl, BAASIOUIME Ha CKOPOCTL PEAKLIHY.

3aBUCHMOCTDL CKOPOCTH PCAKLMK OT NPUPO/ibI PEArHPYIOIMX BEILECTS.
IMopsaaok v mostekynsipHocTs peaxiuu. [putuntsl HeCOBNACHUS.
["OMOreHHbIE U reTePOreHHbIC PCAKLMH.

3aKoH JeHCTBYIOMMX MACC JUis 4) FOMOTCHHbBIX PEaKimii; 6) reTeporeHHbIX peakiitii.

3aBMCHMMOCTDL CKOPOCTH peakiinm o1 temneparypit. Hpaewio Banr-Iodda. Ypasnenne Appennyca.

3Heprx/m AKTHUBALIUH. M3meticHue DHCPTUM 110 KOOPAUHATC peaKkiinu.

3aBUCMMOCTB CKOPOCTH peakiiuu o1 temneparypsi. Hpasuio Baur-Iogda. Ypasrenne Appennyca.

Crioco0Obl BhipaXceHWs KOHUCHTPALMH PAcTBOPOB
IlepepacueT KoHUEHTpaLMIA.

Ilxana pH. MonHoe npouseeaeHue BOibi.

Pacuer peakumu cpeibt pacTBOpoB KUCHOT W OCHOBANME.
Jncconmanms 2MekTpoauToR.

Crenens guccoumanmny. Koncrasra qMcconpatmn.

. 3akon pasOasnenust Ocreaiblia.
42,
43.
44,
45.
46.
47.
48.
49.
50.
51.
52.
53.
54.
55.
56.
57.
58.
59.
60.

Koanurarustible CBOHCTRA PACTBOPOB HCHASKTPOJIMTOB.

Ioumxerue papiienus napa pacrsopurens Haj pacTeopom. 3akon Payus.
[loBbilueHne Temneparypbl KUNCHHUS PACTBOPA.

IToHmkeHne TemnepaTypbi 3aMep3aHms pacTeopa.

Ocmoc. Ocuornueckoe fasienue. 3axon Banr-Iodida.

Konnurarusuele ceoiicTBa pacTBopoB aiekTpoantor. Msoronnueckuii kosdduument.
DNEKTPOXUMUHECKUE CUCTEMbE M ITPOLIECChi.

HMonnomerannnueckuit sierrpon. AC.

3HaK W BEJIMUYMHA MOTCHIIMAIA MICKTPOAR.

Bonopoaubiit asiexkrpon. Vpasienus papHosecus. Pacuer norenumania.
CraHpapTHBIN NOTEHMAN METATIMUECKOrO EKTPOAA

Psan nanpsoxennii meranios

Vpaeuenne Hepucra.

Kucnopoausiii anekrpos, Ypapienus papnosecus. Pacuer noreHimana.
[CanbBanuueckuii anement. Cxema I, Diekrpoimbie peakimu.

Ces3b DNCKTPHUECKON W XUMUUCCKOH paboTst.

DnexTpousrkyas cuna. Pacuer 3J1C.

Drnement Jarusns-Sxotu.

Xumuyeckas Kopposus.

. DNeKTPOXMMUUECKAs KOPPO3Hst.
62.
63.
64.
65.
66.

Karoanbie 1 aHoaHbIe npoteces kopposun. Cxema KT,

3awmyTa METAIUIOR OT KOPPO3MK (JICTUPOBAHNS METAIIOB).

3aipuTa METANNOB OT KOPPO3UH (ICKTPOXMMMHCCKAS 2AULMTA - KATOANAN, IPOTEKTOPHAS ).
3aumra METAUIOB OT KOPPO3KK (M3MEHEHHE CBOWCTE KOPPO3HOHHOMN Cpeibi ).

3almTa METAIOR OT KOPPO3UK (PALMOHAILHOE KOHCTPYMPOBAHNE W3/1C/Mi1).



67. AKTUBATOPbI KOPPO3HHK.

68. Ocpoenne npuema B3BCIIMBAHIS, MCTOJ KUCIOTHO-OCHOBHOIO TUTPOBaHUs. PacueTsbl ¢ MCNONB30BAHKEM
3aKOHA DKBUBAJICHTOB.

69. DKCNEpUMEHTANLHOE OTIPE/ICIIEHHE MOJISIPHON MACChl YKBUBAICHTOR AIIOMUHUS METO-A0M BbITECHEHHS
BOJOPO/JA M3 KMCIOTLL. [IpuMeneHre 3aKoHa SKBUBAIICHTOR B pacyerax.

70. DKenepuMEHTALHOE ONPE/ICIICHUE IHTANBITHN PACTBOPCHUS CONM METOAOM KaJlOPUMETPHH. 3aKperneHue
MOHSATHS PHTATILITHH.

71. DKCriepuMeHTanbHOE ONPEICICHNE 3aBUCHMOCTH OTHOCHTENLHON CKOPOCTH XUMHUECKON PEaKuUMn OT
KOHLEHTPaLMK PearcHToB.

72. DKeriepuMEHTANILHOE ONPEECHHUE 3aBUCUMOCTH CKOPOCTH peakuun oT Temnieparypsl. [lpuMenenne npasuna
Banr-I'odda ans pacuera ckopocTy peakimy B 3aBHCHMOCTH OT TEMAEPATYPbI.

73. DKCMEPUMEHTANILHOE CMELIEHNE XMMUYECKOrO PABHOBECHS NPH W3MEHEHWH PABHOBEC-HLIX KOHLIGHTpaLMii
peareHToB U npoaykroe. pumenerine npuuuyna Jle-1llarenve ais onpeaenerus nanpasieHus cMeleHus
XMMHYECKOr0 paBHOBECHS.

74. Knaccel HEOpraHMUeCKHX coeamuernii, HomenkaTypa. CTeNneHb OKHCHSHHMS.
OKMCIN-TENBHO-BOCCTAHOBUTENLHBIC peakuri. MoJispras macca. KonuuecTso Belecrea.

75. DopmyiibHas eMHNLA. DKBUBAICHT JICMEHTA B COCIMHEHNN, IKBUBAICHTbI COJAMHEHUH Pa3IMUHBIX KJIACCOB.
Hucno okBuBaNeHTHOCTH. ONPEC/ISHHE YHCIZ DKEMBAJICHTHOCTH COCAMHEHMS, YHACTBYIOLIETO B OOMEHHOMN 1
OKMCJTUTEILHO-BOCCTAHOBUTEILHON peakumy. KoNM4eCTRO BEWECTBA DKBUBAICHTOB. AJIMTHBHOCTL MOJISIPHOM
MaccChl 9KBUBAJICHTOB. Pacuerbl no 3aKony HKBUBAJICHTOR.

76. Onpenenenne TeriopbiX dpPexTon peakipn. Pacuersl sHTaNbNKYE 00PA30BAHUS BEIUECTB NPH U3BECTHOM
TEMI0BOM 3()(PeKTe peakumu. Pacuer u3MeHeHMs SHTPONIMK B XOJC PEaKLUK W 1ipu (pa30BbIX NPEBPaILEHHUAX.
Onpeaenenue HanpapieHHOCTH XUMUHYCCKHX HPOLECCOB H BEPOATHOCTH NPOTEKAHMs XUMUUECKOH Peakiun B
3aBUCHMOCTH OT TEMIEPaTyphbl.

77. Tpumenenue 3akona ASHCTBYIOUMX MACC JUIS PACUCTA CKOPOCTEH XMMUHECKMX PeaKLni, TeKyLLHX
KOHLICHTPAUKH pearentos u 1poaykros. Pacuerst no npasuay Baur-Iofda. 3akon aeicTByowmx Mace s
TOMOFEHHBIX M I'ETEPOreHHbBIX Ppeakiuii s coctodrmna pasHosecus. [Tpumenenne npurnyna Jle-Llarense as
OMpPEACNCHUS CMCUICHHS PABHORECHUSA 1IPH WiMEHEHWUM yenoBuil ipouecca. Pacuer pasuo.

78. Pacuerbl paziuuHbIX rnocobor BhIpadeHus KOHNeHTpamum pacteopos. Cocrapienue ypaBHeHuH peakiuii
AUCCOLMALMHM COCIMHEHWI PA3IMIHBLIX KIACCOS M YPABHECHUIH peakumnii ruaposinsa coneit. Jiuccoumaums cuiibHbIX
U cnabbIX 21eKTPONUTOB. Pacuersl Besuuibl pH 8 pacTBopax KMCHOT ¥ OCHOBAHMII.

79. DNeKTPOAHBIH MOTEHLHAN HOHHO-METANIMYECKHMX M Ma30BbIX 2IeKTpoaoB. Y parnernue Heprcra. Pacuer DJ1C
rajbBaHU4ECKUX JTEMEHTOB. COCTABACHHME IabBAHUUCCKUX IE-MEHTOB 1 HJIEKTPO/IHBIX TPOLIECCOB.

80. Onpenesieue BO3MONKHOCTH MIPOTEKAHUS KOPPOIMH METALIA B 3a/laHHbIX YCN0BUAX. CriocoObl 3aLuThl
METAJLIOB OT KOPPO3MM.

81. Bosiee nonnoe nonuManue 3aK0HOB XHMUUCCKON TEPMOAMHAMUKI U KHHETHKH, T10J)yHEHHE HABLIKOB B pacueTe
TEMIOBLIX 2PPEKTOB, ONPEACTCHIN HANPABICHHOCTI XMMHUCCKUX MPOECCOB, aHANM3E PEAKLIMOHHOM
CNOCOOHOCTH BEWIECTR, ONPEACACHUM CKOPOCTH PEAKLIMM, PACUETE KOHCTAHTHI PABHOBECHS, PABHOBECHbIX
KOHUEHTPALMH PearcHTorR 1 NPOAYKTOR.

82. lNpurorornenuce pacteopa 3a1aHHON KOHICHTPAIMI U3 KOHUEHTPUPOBAHHOTO pacTeopa. OnpeaencHue
KOHLICHTPALIMK KPEMKOrO pacTpopa ¢ HOMOLILIO apeomeTpa. Pazbasnenue pacreopos.

83. DKCNEepUMEHTANILHOE ONPEACITCHUE MOJIIPHON MACCH HIKBUBANCHTOB AJIOMUHUS METO-/10M BbITECHEHMS
BOIOPO/A U3 KUCIIOThL. lIpHMeneHne 3aKkoHa IKBMBATICHTOB B pacyeTax

84. Onpenenenne pH pacTBOPOB KHCAOT i OCHOBAHKMN € HOMOLLBIO PAIMYHLIX HHIAMKaTOPOB. CpaBHe-HUE
MOMYUEHHBIX BEJIMHUH € PACHET HHIMH.

85. Habmonenue npoLeccors Kopposuu METAIOE B 3aBUCHMOCTH OT PABIMUHBIX YCIOBHH HAXOMKICHHSL.
AKTUBaLMS KOPPO3HU. JaUMTHbIC MeTaUIMYCCKIE HOKpLITHs. COCTaBIeHUE KOPPOZHOHHBIX INCMEHTOB U
INEKTPOAHBIX NPOLECCOR.

86. Hucno akBUBANCHTHOCTH.

87. [lpumenenre OCHOBHbLIX 3aKOHOB XUMMH B KOJHUYCCTREHHBIX PACUETAX MO YPABHEHUAM PCAKIMN,

88. TlpumeHeHye 3aK0HA IKBUBAICHTOB B TEPMOXHMHUECKHX PACCUETAX.

89. PaccueTni ckopocteit peakumi 1 onpesesente Gakropos BIUAIOWAX HA CKOPOCTH M CMELLCHHE XHMUUYECKOTO
paBHOBECHSI.

90. PaccueTsbl KOHUCHTPALMH PacTBOPOR.

91. DnexTpoxuMuUUecKHe PacUCTbl 110 YPABHEHUAM PeaKiinii,

92. DNeKTPOXMMUUECKHE PacHEThl 110 YPABHEHUAM PCaKimii.



93. INpumMeHeHrne OCHOBHDIX 3aKOHOB XMMHUHU B KOJIWHMECTBCHHBIX PacteTax 1o YpagHEeHUIM peakumii.

94. IlpumMeHeHHe 3aKOHOB TEPMO/IMHAMMUKM B TEPMOXAMUYCCKMX paccHeTax.

95. Paccuerni ckopocTeii peakuny 1 onpejesetine GakTopos BAUSIOUMX HA CKOPOCTb U CMELEHUE XMMHUYECKOTO
paBHOBECHS.

Bropas rpynna nepuoaa arvecranus (3auer) - ounan Gopma (2 cemectp), 3acunas popma (2 cemecrp)
1. Busibl )kecTKOCTH BO/ibI. EMHULBE W3MEPCH IS JKECTKOCTH.

2. Knaccudukanus npupoaHbiX BO/L 110 BEJIMHMHE dKECTKOCTH 1 1O MUHEPATIM3aLMK.

3. Onpenenetue KApOOHATHOHR WECTKOCTH BO/AbI.

4. MeTtopgbl ycTpaHeHus: KapOOHATHOM KECTKOCTH: @) TCPMHUUECKUN METON YMATUEHMS BOJbI; 0)
COIOBO-M3BECTKOBbIH METO/; B) M3BECTKOBBIM MeTO; I') (hocaTHbId METOL.

5. PacueTsbi :KeCTKOCTH BOJibi M MACCHI PEArESHTOR, HEOOXOAMMBIX JUIS YMSITUEHUS BOJIbI.

6. Metoa nonHoro oomena. Kiaccuukatims MOHHTOR.

7. JAucnepenbie cucrembl. Knaccuhukatius AUCHepeHLIX CUCTEM 10 PasMepy YacThil IMCNEPCHON

dasbl. [lucnepcras paza. [ucnepcronnas cpena.

8. Kilaccugmxarms qucnepeHbIX CHCTEM 110 arperaTHOMY COCTOSHUIO JUCNEPCHOM (asbl U JUCTIEPCUOHHOM
cpeabi.

9. Knaccudukanms KoIOMAHBIX CHCTEM 110 CTENECHH B3aUMOICHCTBUS AUCTIEPCHON (pasbl ¢ ANCHEPCHOHHOMN
cpenoit (JIMOPHIBLHBIC K JTUOPOOHBIC KOJTOUAMbIC PACTROPHI ).

10. Knaccudukaums KOANOMAHBIX CUCTEM N0 CTEMNEHH B3aUMO/ICHCTRBHS YACTHLL JIMCNIEPCHOM (Pazbt MEsKLY COBOI.
T'enu u 3004.

11. MeToabl NomyyeHUst AMCTIEPCHBIX CHCTEM.

12. OnTuueckue CBOMCTRA AUCTICPCHBIX CHCTEM.

13. IToBepXHOCTHAS SHEPI U, TOBEPXHOCTHOE HATHKEHME.

14. Ancopbuums. ITAB. Tlpumenenue TTAB B crpoutenserse.

15. Konnounihbie pactpopbl. CTpoeHHe KOMAOWIHBIX YaCTHLL TUAPOPOGHBIX 301eit.
16. YCTORUMBOCTL M KOAryIsiLiMs KOJUIOUAHBEX cuerem. Buast yeroluusocetu. [paswusio Hlyasue-Tapan.
17. DakTopbl, BAHSIOWME Ha YCTORUMBOCTE M KOAYJISIHIO KOJOH/HBIX PACTBOPOB.
18. O6wme PU3NKO-XUMHUCCKHE CBONCTBA BIIKYILMX BELICCTE W UX KIACCH(PMKALIIS.
19. BozaywHble BKyne Betectsa. BoszayniHas useecTs.

20. TUNCOBbIC BIHKYLIME BELECTRA.

21. MarHe3uanbHblil UEMEHT.

22. CUaMKaTHOE CTEKNO.

23. YKunkoe crekio.

24. Curanuibl.

25. @apdop, dasaHc, 00KMIoBLIE KEPAMUUECKUE MATEPHASIBI.

26. lNopraanauemenT. Chipbe, NOJYyUCHHE, TBEPACHNUC, IIPUMEHEHHE.

27. 'nnHozeMucTbll uemMeHT. Chipbe, Nojiyuenue, TREpACHUE, NpUMEHERHE.

28. I'mppasnuyeckas wzpectsb. [ynonanossie 100aBkuy.

29. Kopposzus 6erona. MeTojibt 3alnTh! 0T KOPPOIUHU.

30. Knaccugukanms, crpykrypa v CBONCTBA MOJIMMEPOB.

31. ®usnueckue cBOHCTBA MOAMMEPOE.

32. JlectpyKuust NOAMMEPOR, €€ OCHOBHDBIC BHJIbI.

33. IlnacTmaccsl.

34. Buaol nosvuMepos, HpUMEHSICMbIX B CTPOMTENTHCTBE.

35. MNMonumepHble nodarky B OCTOHDI.

36. OnpeneneHue CHIMKATHOIO MOLYJIS HKIAKOTO CTEKNA.

37. Onpenenenve oBIUEH JKECTKOCTH BOJbI.

38. Onpenenenue kapOOHATHON HKECTKOCTH BOMUbI.

39. Onpeaenenne ancopOLmMM YKCYCHOH KMCIIOTHI Ha aKTHBUPOBAHHOM YIie.

40. Onpepenenne cyMmMapHOro coAeprating kapbosaTos KajibLiks W Marius B Melte.
41. PacueTsl :eCTKOCTH BO/ibl, MACCHE PACTROPCHHLIX CONIEH B BOJIE.

42. PacueTbl Mace peareHToB, HEOOXOAMMbBIX U1l YMATHEHNS BO/BI.

43. Crpoenue vactuu, aucnepeHodi dasznt ruapododumii zonei. Cocrasnenne hopmyn muuenn ruapopobHbIx
30MeH.



44, YcToMUUBOCTL M KOArYIISILMS KOIIOWHLIX CHCTEM.

45. OnpeneneHue noporos KOAryasini ruapodhedHsix 30cH.

46. Peluenue 3a4a4:paccHeTsbi MO YPABHCHUAM NOAYUCHUS U TBEPACHHS BSKYLUMX MaTEPHAJIOB.

47. Bo3aywHbIe BSOKYIHE MATCPHAbI.

48. Crbipbe, NoMyHeHUES 1 TREPICHUE BOBAYILHON H3BCCTH, MUMICOBBIX M MAMHE3HAILHBIX BSKYLLMX.

49. T'unpaBaryueckue BHOKYLME MATCPUasibl.

50. Ceipbe, nonyHeHue n TBEPASHUE MIMHO3EMUCTONO W MOPTIAHALCMEHTOB, IHIPABIMUECKON U3BECTH.

51. Chbipbe, nonyueHue u TBEPACHUE MIMHOBEMUCTOIO ¥ HOPTIAHAUEMEHTOR, I'MAPABAKIECKON H3BECTH.

52. Peluenue 3a1a4:paccueThbl N0 ypapHEHHSM NOJYUSHUS W TBEPACHHS BIKYUIMX MATCPUATIOB.

53. Chipbe, Moay4eHHe 1 TBEPACHUE MTHHOZEMUCTOrO ¥ HOPTIAHALIEMEHTOB, M'HAPaBIMIYECKON H3BECTH.

54. Onpeaenenue KauyecTsa BOJibl 110 OCHOBHBIM HOKA3aTENIAM.

55. Knacendpukaums AHcnepeHbix CHeTem (CTPOUTENIbHLIC MaTepUalibi).

56. BbIOOp cTpouTesibHbIX MATEPHATIOB B COOTBETCTBUN ¢ XMMUUECKUM COCTABOM (CBOMCTBAMK).

57. BbiGop CTPOUTE/IbHLIX MATEPHANOB B COOTBETCTBHU ¢ XUMHUYECKMM COCTABOM (CBOMCTBAMM).

58. Cunukarusle marepuainbl. Buidop CTpOUTENLHBIX MATEPHANIOR B COOTBETCTBMM C XUMUUYECKHUM COCTABOM
(cBoMcTBAMM).

59. OnpegeneHue OCHOBHBIX NMOKA3aTCACH KAYCCTRA BO/bI.

60. BbiGOp CTPOMTENBHBIX MATEPHANIOB B COOTBETCTRHM C XHMHUECKUM COCTABOM (CBOMCTBAMM). JlMcnepcHoCTh
MaTepHaoB.

61. OcHoBHble TPEOOBAHUS K KRUCCTBY BOAbI NPHMEHACMOM YISl 3aTBOPEHNUS MUHEPAILHBIX BSIKYLIMX.

62. BpiOOp CTPOMTENIBHBIX MATEPHAIOR B COOTBETCTBMM ¢ XMMHUYECKUM COCTABOM (CBOMCTBAMMU). AAresus.
63. BbiGop CTPOMTENbHBIX MATEPHANOB B COOTBETCTBHN ¢ XHMUUECKUM cOocTaBom (croicTiamu). Topotuiiy.
64. BblOOp CTPOUTEIILHBIX MATEPHANIOB B COOTBETCTRHM ¢ XMMHUECKMM COCTaBoM (crolicTamu). LiemeHTbl.
65. BbIOOp CTPOUTENbHBIX MATCPHATIOB B COOTBETCTBHM ¢ XMMHUECKUM COCTaBOM (CBONCTBAM n).Bosayuitisie,
THPABIMYCCKHE MUHEPANbHDIC BSIKYIIEHE,

4.3 TexHoMOrus: BLIBBJICHIH YPOBIH OCBOCIE M 1 CHL M T I I Y

TexHomorus BoIARICHMS YPORHS OCBOCHMUS JHCLIATUIMHBI TPUBOAMTCS B (pore oueHounbix cpeacts (HOC).



5. YUEBHO-METOJMUYECKOE ¥ THOPOPMAUMOHHOE OBECIEYEHME OCBOEHUSA
JBUCUFTIMHLE (MOLY JIS)

5.1. OcHoBHan M KONCAHHTENBLNAN JIATEPATYPA
OcHoBHasn JuTEpaTYypa

I. Koposun, H. B.  O6was xumus : yueOHMK s BY30B 10 TexH. nanpasienusm v cnew. / H. B. Koposun. - 10-¢
M3A., 101. - Mockea : Beicuias nixona, 2008. - 558 ¢. - un. - (ToGeamrens konkypea yuebnukos). - Bubnuorp.: c.
546. - ISBN 978-5-06-004403-4 : 616.00.

2. Cemenos, M.H.  Xumus [Dnexrponusiii pecype] : yueGuuk / M. H. Cemenos, U. J1. Tlepdunosa. - Xumus ;
2019-06-21. - Canr-IlerepOypr : XUMUW3JIAT, 2016. - 656 c. - ISBN 978-5-9388-275-5.
(http://www.iprbookshop.ru/49800.html)

HOHOJ]HI/ITCJH)HHSI JuTeparypa

I. Tpece, LA, Octiorer 0ftite#t xumun [Dnexrpounsitt pecype] : yuebuoe nocobue / M. A. Tpecc. - OCHOBbI
obweit xumuu ; 2017-07-01. - Canxr-TlerepGypr : XUMM3JIAT, 2014. - 352 ¢. - ISBN 978-5-93808-234-2.
(http://www.iprbookshop.ru/22542 htm!)

2. Bonbxun, B. B, O6was xumus. M3bpanusic riaps : yued. nocobue s BY208 110 HANPABACHUSM NOATOT. W
cneu. B 00J1. TexHuKHK 1 Textonoriu / B. B. Bonsxun. - 2-¢ usa.. nepepad. u gon. - Cankr-lIlerep6ypr ; Mocksa ;
Kpachopap : Jlans, 2008. - 379 ¢« wit. - (VueGnuku ana sy3os. Cneumanibhas nureparypa). - ISBN
978-5-8114-0831-3 : 613.00.

3. XuMns © METOA. YKa3auusi 110 BLINONHCHHIO KOHTPONLHOI paboret Ne | s nanpaenenns 271101.65
"CTPONTENLCTBO YHHKANLHBIX 3iaHuit 1 coopysicennit” 3a0unoil hopmit 0Byuetus / HoBocu®. roc.
apXUTEKTYp.-cTponT. YH-T, Kag. xumuu ; cocr.: A. M. Hanunenxo, M. J1. Kocunoga,C. B. Ceicoes. -
Hoeocubupck : HIACY (Cuberpun), 2013, - 28 ¢, : rabu. - 6.1,

4. Akumos, JLUM.  Xumus [ Duiekrponnsii pecype| : yuebunoe nocodue / JI. M. Axumor, A. W. Masnos. -
Cankr-TlerepOypr : Cankr-HevepSyprekuil rocy saperBeHiblii apXHTEKTY PHO-CTPOUTEIbHBIH yhusepcutet, ObC
ACB, 2011. - 142 ¢. - ISBN 978-5-9227-0291-1. (http://www.iprbookshop.ru/19054 .html)

Metoauueckmne yKazamun

1. OCHOBHBIE MOHATHS M 3AKOHbI XMMIM © KOHTPOILHBIC 3aaus Ui | Kypea no HanpaBieHuio NoArOTOBKH
08.03.01 "Crpourenbctso” Beex dopm 0byuenus / M-go obpazosanus v nayku P®, Hosocu®. roc.
apXUTEKTYp.-CTPOUT. YH-T (Cuberpun), Kad. xumun ; cocr. M. JI. Kocunoea. - Hosocubupexk : HTACY
(Cuberpun), 2015. - 28 ¢. : Tabn. - 6.u.

2. OKHCAMTENLHO-BOCCTAHOBUTEbHbIC PEAKLIMK & MCTO/. YKazarus juis | kypea Beex cneit. u popm obyuerus /
Hoeocub. roc. apxurextyp.-crpout. yu-r (Cuberpun), Kad. xumuu ; cocr. T. H. Uepemucuna. - Hosocubupcek :
HI'ACY (Cuberpun), 2011, - 12 ¢. - 6.1,

3. Wepwnera, T. A. (npod. : HTACY (Cuberpun), kad. Xumus).  Xumus : yued. nocobue ais noAroT. k
recruposatuio / T. A. lepuinesa ; Hosocu®. roc. apxurekryp.-crpont. yu-r (Cuberpun). - Hopocubupex :
HI'ACY (Cuberpun), 2011, - 148 ¢. : 126n. - Bubumorp.: ¢. 148. - ISBN 978-5-7795-0544-4 - 136.00.

4. Monnblie papHoBecus [ DriekTponHbiil pecype] : MeToHueckue YKazanus o BbiNoJHEHRIO nabopatopHoit
pabotbi no Hanpasienusm nogrotosin 08.03.01 "Crpourenserso” (npoduin "Bojoctabikenue u
BOAoOTBEACHHE", "TIPOM3BOACTEO ¥ NPHMCHEHHE CTPOUTENILHBIX MATEPHANIOR, H3ACIUIM KOHCTPYKLMH") 1
20.03.02 "IMpupopoobyctpoiictso 1 Bojononsiosanue” scex Gopm obyueius / M-po oGpazosanus u Hayku P,
Hosocu0. roc. apxurextyp.-crpout. yu-1 (Cuberpun), Kad. xumuu ; cocr. H. A. Crapuesa. - Hosocubupcex :
HT'ACY (Cuberpun), 2016. - Diexr

5. COopHuk 3a1au M yipakHennii 1o xumun [ Inexrponinii pecype] 1 no HanpaeieHuio noarotosku 08.03.01
"Crpourensbcrso” seex gopm ofyuenus / M-so obpasosanus u nayku P®, Honocu6. roc. apxuTeKTyp.-CTPOMT.
yH-T (Cuberpnn), Kad. xumnu ; cocr. I'. T Anexceesa. - HopocuGupek : HTACY (Cuberpun), 2015. - ONeKTpOH.
TEKCT. - 0.LI.

6. Peakumu B pactBOpax siiekTpoiuTon [ uiekTpoinbtil pecype] @ Meto. ykasanus ais | kypea BCex chiell. u dopwm
06yuenus / Hosocub. roc. apxutexryp.-crpout. vu-1 (Cuberpun), Kad. xumun ; coer. T. H. YepemucuHa. -
Hosocubupck : HIACY (CubGerpun), 2013. - Daexrpon. Texcer. - 6.1



7. Cocras n cBOMCTBA PacTBOPOB [NCKTPOIHLII PECYPE] : METOAMUECKHE YKA3aUs NO PEIISHNIO 3a1a4 s |
Kypca Bcex Hanpasiaenni v gopm obyuenus / Hosocu®. roc. apxurexryp.-crpout. yn-r, Kad. xumum ; coct.: T.
M. Kpyrekas, O. A. Tonynuna. - Hosocubupex : H'ACY(Cuberpun), 2014. - Dnexrpon. Tekcr. - 6.1,

8. XuMusi : METO/1. yKazaHHsi 1O BhITIOMHEHHIO KOHTPOsiLHON paborst Ne 2 nnist nanpassienus 271101.65
"CTpOUTENLCTBO YHUKAbHBIX 31aHni 1 coopynennit” 3aounoil Gopmet 08yuenus / Hosocub. roc.
apXHUTEKTYp.-CTPOUT. yH-T, Kad. xumumn ; cocr.: M. JI. Kocunosa, A. M. Jlanunenko.C. B. Chicoes. -
Hosocubupck : HI'ACY (Cuberpun), 2013.- 29 ¢. : tabu. - 6.1

9. Cocras n CBOHCTBA PACTBOPOB | METOANUECKME YKA3aist N0 PELICHHMIO 3a/1a4 115 | kypca Beex HanpasiaeHuii 1
(opm 0byuenus / HoBocu®. roc. apxurextyp.-crpout. yu-r, Kad. xumuu ; cocr.: T. M. Kpyrckas, O. A.
[lonynuna. - HoocuGupek : HIACY (Cuberpun), 2014. - 28 ¢. - 6.1,

10. Xumuyeckas TepMOAMHAMUKA © MHAMBAJL 3ajanus 1o aucuuiinae "O6uL. xumus" s | Kypea Beex crel,
Anee. popmbl o6yuenus / Hosocn®. roc. apxurexryp.-crpout. yn-t (CuGerpun), Kad. xumun ; coer.: T. M.
Kpyrekas, C. B. Coicoes, B. A. Liecrakos. - HosocuGupek :HIACY (Cuberpun), 2007. - 44 ¢. - 6.1

['1. MnanBrayanshoe 3a/1aH1e o XMMUK i METOAMHYCCKIE YKA3aHMs! 110 €10 BLINONHEHHIO 1 sl HANPABJICHUS
08.03.01 "CrpourennscTso” ouno-3aounoii popmbt 06ydering / M-po oGpazosanus u nayku PO ; Hosocu6. roc.
apXuTeKTyp.-cTpouT. yu-T (Cruberprn), Kad. xumun : coer. T. M. Kpyrckas. - Hopocubupek : HTACY
(Cubetpun), 2015. - 40 c. : Taba. - 6.1

12. CoopHuK 3aa4 M ynpaxcHeHui no Xumum : 1o nanpaeiequio noarotopku 08.03.01 "Crponrenserso” Beex
dopm oGyuenus / M-Bo obpazosatius u Hayku PD. HosocHB. roc. apXHTeKTYp.-CTPOUT. YH-T (Cuberpun), Kad.
xumun ; cocr. I'. T, Anexceesa. - Hosocubupek : HEACY (Cubcerpun), 2015.- 72 ¢. : rabn. - 6.1,

13. UnamBuayanbHoe 3a1aH1e 110 XMMHK 1 METOAMUECKUC YKA3AHKS M0 €0 BhINOIHEHUIO [DnexrpoHHbIi pecypc]
> ana nanpaenenns 08.03.01 "Crpoutenserso” ouno-3a0un0i Gopmbi 06yuerns / M-Bo o0pazoBanus u nayku PO
; Hoocu6. roc. apxurektyp.-crpout. yn-1 (Cuberpun), Kad. xumum ; coer. T. M. Kpyrckast. - HosocuOupck :
HIACY (Cuberpun), 2015. - Dnekrpon. Teker. - 6.11.

14. Xumnueckoe papHoBecHe [ DNeKTPOHHBI pecype] : METOAMUECKUE YKa3as NO BLIONHEHHMIO J1a0. padoThbi
ans 1 kypea geex cneu. v popm obyuenus / M-go obpazopanus u nayku PO, Hosocub. roc. APXUTEKTYP.-CTPOMT.
yH-T (Cuberpun), Kad. xumuu ; cocr.: A. M. Janunerko,H. B. braruuuna, M. JI. Kocunosa. - Hosocubupck :
HIACY (Cuberpun), 2009. - 1 snexrpon. onr. auck (CD-R) : taba. - 6.1

I5. XuMuUecKkoe paBHoBECcHE © METOL. YKasamiast 110 BLINOAHCHWIO nal. pabotel ans | kypca Beex cnely. u (hopm
00yuenus / Hosocu®. roc. apxurextyp.-ctpowt. yu-1 (Cuberpun), Kad. xumuu ; coet.: A. M. Hanusienko, H. B.
bnaruumna, M. J1. Kocunosa. - HosocuGupek : HI'ACY (Cuberpun), 2009, - 12 ¢.: un. - 6.1,

HopmartusHas JOKYMenTanms

1. M3sectus syzos. Crpourensereo. 10-11. - 2016.

Hepuogunueckue n3ganus

l. Becrauxk MI'CY. 10. - 201 4.

3.2. Hcnoabzyempic 6a3bt JauubiX B HHGOPMAUMOHIIbIC CHPABOMHLIC CHCTEM b

Tabnuua 5.1 Mcnonssyemoe nporpammuoe obecricueHune

Ne Haumenosanue [Moursepxaenue o
, KosnunuecTBo nuuensuii
n/n UH(POPMALIMOHHBIX PECYPCOR JULEeH3UM
1 2 3 4
I [Office Project 2007 Professiona! AKT BbIONHEHHBIX paloT o1 500
15.08.2020r NeA7
2 |Windows XP Professional Ceprudurar ot 20.08.2007 502

Ned2605370, Ceprugurar or
17.07.2008 Ne44290904,
Cepruduxar ot 26.09.2008
Nedd607324

Ta6nnua 5.2 l/ICﬂOJlb?yCMblC Oasbt JaHHBLIX W Mll(])ﬂ[’)MaU,HOllI'IO-CI"Ip'd[’;(?'-HJb!C CHCTCMbI



Ne Hanmenosatue Momxreepiaenue ] .
KonuuecTso auueHsni
n/n HHPOPMALIMOHHBIX PECYPCOB JINLICH3UH
1 2 3 4
1 |Hayunas snexrpornas Gubimorexa Cpoboamno pacnpoctrpansiemas b/, 1 000
AKT BBIIOSHEHHBIX paboT OT
[5.08.2020r NeA7, Jlorosop Ne
SIO-4731/2021 or 17.03.2021
2 |IMOODLE - lNopran aucranumonnoro  [Ceobonno pacnpocrpausemas b1, 1 000
obyuenust HI'ACY (Cuberpun) AKT BHITOAHEHHBLIX paboT O
15.08.2020r NeA7
3 |Oduumansubiii caiir I'THHTH CroboaHo pacnpoctpansemas b/, 1 000
AKT BBbINOJHEHHBIX paboT OT
15.08.2020r NeA7
4 |llpodeccronanbHbie CHpaBoHHbie KOHTPAKT Ne 32-21-44 or
cuctembl "Texakenept" yuch. (3.08.2021 (py6.)
S |DnexTponnbiii kKatanor OublinoTeKu Horopop or 20.10.2016 Ne16816 | 500
HI'ACY (Cubcerpun) AKT BLIIONHEHHBIX pafoT o7
15.08.2020r NeA7
Tabnuua 5.3 Mcnonbsyembie HHTEPHET-PECYPCh
Ne Haumenonanwe .
Cebuika
n/n MH(OPMALMOHHBIX PECYPCOB
1 2 3
I [Mndopmaumonno-cnpasoumsiii nopran  |http://www.library.ru/
Library.ru
2 |2BC IPRbooks hitp://www.iprbookshop.ru/
3 |«H3Becrus By3os. CTpouTenneTBo» http://izvuzstr.sibstrin.ru/
4 |Caitt 0 xumun. CNpaBoUHNK XMUMKKA. htip:/fwww.xumuk.ru/
DUBHKO-XUMUUCCKUE BEITMYHbI
5 |DnexTponHbiil pecype yueGHoil hitp://window.edu.ru/

nuTepatypsl Munucrepersa
obpazosanus PO

5.3. METO)JH‘I(;‘CKHE PEKOMCHIQAEMK O OPTaEM3AMMY M3YUCHUH I CERM Y E L

Tabnnua 5.4 Mcnonbsyemoie 00pa3zoBaTelibHbIC TEXHOIOI N

Ne Haumenopanune S . -
. TexHosorm Bun sausruii Kparkas xapakrepucruka
1 2 3 4
I. {Ayauropublie norounsie - [Mudopmaiponnsie nexuun, | Ha nekumsx: nenonssopanue
IPYIIIOBLIE 3aHATUS B NPAKTHHECKHE 3aHITHS MYJILTUMEINHHOTO NPE3eHTALMOHHOTO
CrIeuHaI3HPOBAHHBIX obopyaoBaHus C ICMOHCTPaLUEN
KJaccax BHICO(HIILMOB, POTOrpadrii, KOMILIOTEPHBIX
rnpesedranyi, Ha npakTuueckux 3aHsTHsX:
OCROCHUE KOHKPETHBIX YMEHUH 1 HABLIKOB 110
NPEIUIOIKEHHOMY TPEIOJABATEIICM ANTOPUTMY.
2. {Meron npoOneMHOIro Hpobrnemusic CamocTosTeNbHOE H3YUCHHUE CTYACHTAMU

JCKHHMK,
SaAHATHS

H3JI0KEHUS MaTepuaiia

APaKTHUCCKHC

Marepuana JICKLMM ¢ nocneaytonei
JMcKyccueht B ayauropun. Oprannsaums
yueGuoit paboThi, HANPaBICHHAS HA PELUEHHE
KOMIIEKCHOM yueOHO-M103HaBaTe ILHOMU 3a1aum
Ha NPAKTHUECKUX 3aHATHIX.




WnTtepakruHas dopma
NpOBEAEHMS 3aHATUH

Jlexumsi-auckyceus,
nekms-tecea

Jlexuus «oGpaTHOM CBA3WY, Npeanoaraioias
00CYIKIEHHE CNOPHBIX BOMPOCOB,
BO3ZHUKAIOLIMX NPH WTOXKEHHWW MaTeprana B
ayAHTOpHH.

Berpeun ¢ npeacrapurensiMu npoduiibHbIX
KOMMAHUH, 10CCUIEHNE CIICLHAIN3UPOBAHHBIX
BbLICTABOK.

Huctanumontoe o0ytenyie

Camocrostenbras padora,
Kypeosas padora

CamocTosTenbHo n3yueHue obyuaioiumMmucs
yueOHOro marepmana g AMCTaAHLUMOHHOM
pexxume na noprane http://do.sibstrin.ru/,
CAMOKOHTPO/NbL OCBOCHHWS MaTepualia ¢
MCTIONIL3OBAHMEM TECTOBOH 6a3bl noprana
JAUCTAHLMOHHOTO 00YUCHHMS, KOHCYILTALMY 10
BBLINOJIHEHUIO TIPAKTHYCCKUX 3aJaHuil B
KYypCOBOMY IPOSKTUPOBAHKIO B on-line
pemrmnme.




6. MATEPHAJIBHO-TEXHUUYECKOE OBECHIEYEHME

Tabnuua 6.1 — MarepuanbHo-TexHnueckoe odecricyerme AMCUMIIIUHD]

Haumenopanue cneumaisbisix™®
MOMEILUEHMM U NIOMEULEHUH /115
CaMOCTOATENLHOMN PadOThi

OcHatenne crenHanbHbiX NOMEIUCHKH 1 IOMELLEHUH UTst CAMOCTOATENBHOM
paboThl

1

2

3nanue nabopaTopHoro Kopryca
no yn.Typrenesa, 159, 364 ay.
(Jlekuun)

YueOnas ayiuropust s NPOBCACHUS 3aHATHIA TCKLMOHHOTO TUMA, 3aHSTHH
CEMHMHAPCKOTO TUIIA, KYPCOBOTO TIPOEKTUPOBAHMS (BbINOIHCHHUS KYPCOBBIX
paboT), rpyINOBLIX U UHAMBHAYANBHBIX KOHCYJILTALNM, TEKYLUErO KOHTPOJIS
W NPOMENKYTOHHOH aTTecTaumm.

O01ee konubectTso mecrt: 200

3nanue 1abopaTopHOro Kopityca
no yn. Typrenera, 159, 365 ayn.
(JIaBoparopusie, Konrponbhas,
3auer, Dx3amen, [pakThueckue,

CPC)

YueOunas ayauropus iisi POBCACHHMS 3aHATHI CEMHHAPCKOTO THIIA,
FPYNMOBBIX MU MHAKWBHAYAILHBIX KOHCYJIBTALMH, TEKYILCTO KOHTPOJIS U
NMPOMENKYTOUHONW aTTeCTaL K

Jiaboparophbie KOMILIEKChI: YIIK 110 Kypey Xumun 1 wr.;Q60pyaoBanue s
yruebuoro npouecca: socka aymropuas | wr.:Mebenb: wikad 4 wr., cTobl
I5 wr.Jlaboparopuoe obopynosasue: pazroe 1 .

Qbuiee kosiuecreo meeT: 30

3nanue 1aboparopHOro Kopryca
no yin.Typrenesa, 159, 366 aya.
(JlaboparopHbie)

YueOnas ayauropHs st NPOBEJCHMS 3aHITHIH CEMUHAPCKOro THNA,
PPYHIOBBIX ¥ MHAWBHIYAJILHBIX KOHCYILTALMK, TEKYLLETO KOHTPOJIS U
NPOMENYTOUHON aTTecTalmu

JlaGopatoprbie KOMAAEKCHI: YK 110 Kypey Xumun 7 wr.:060pypoBaHue s
yuebHOro npouecea: jocka ayauroptas 2 urr.;MeGenn: wikad 5 wr., CToNbI
30 wrr.JlaGoparophoe odopyaosanue: pazHoe 1 wit., mewanka 2 wr.
Obwee kosmuecTeo mect: 30

3nanue 1aboparopHOro Kopryca
no ya.Typrenesa, 159, 371 ayu.
(JlabopaTopHbic)

Yuebuas ayanTtopus JUIsl NPOBEICHUS 3aHATHI CEMMHAPCKOrO THIA,
FPYINOBLIX W MHAMBUAYAILHBIX KOHCYAbTALMH, TEKYILIEr0 KOHTPONS U
NPOMENKYTOUHON aTrecTalnm

JlaGoparopubie komnieKent: Yk 1o kypey xumuu | wr.;WMamepurensuoe
obopynopatine: TepMomeTp | ., nonomerpus | wrr.;MeGens: wikad 6 wr.,
naboparopuas 4 wr.. crosnt 20 wr., Tymba 22 wr.;JlaGoparoproe
ofopyaosanue: pastioe | wit., Harpesarensnoe 06opyaoBanme 2 wr.
O0wee konuuecrro mecr: 30

3nanue 126opaTopHOro Kopnyca
no yn.Typreunesa, 159, 372 ayj.
(JIaGoparopibic)

Yuebuas ay/iuropus st POBEACHMS 3aHITHI CEMUHAPCKOrO THNA,
FPYMAOBBLIX M MHAMBHILYATBLHBIX KOHCYALTAUMN, TEKYLUETO KOHTPOJIS 1
NPOMENKYTOUHON aTTecTalu

JlaGoparopHbie KoMIUIEKChE: YIIK 110 Kypey Xumun | wt.:MeGelib:
naboparopuas 8 urr., cronel 12 wr.;JlaGoparoproe o6opy posanue:
HarpesartessHoe ofopyioBatune | .

O01ee konmuecTsoe mect: 30

* CHCLLHHJ'I bHbIC MTOMECINECH WS — yLlC6HbIC AYAUTOPUK JLIISE TIPOBEACHVSE BAHSTHH JICKUMOHHOIrQ THNAa, 3aHATHH
CCMHMHAPCKOIo THIA, KYypCoBOre HPOCKTUPOBAHKWA {E’;blﬂOIi HEHUWC KYPCOBLIX [)21601‘), fPYNnoBbIX U
HWHAHMBHUAYAITBHLIX KOHCYJILTA i, TCKYLLCTO KOHTPONS W IIPOI\AG’)I’\'}-”T(‘?LIII()ffi ATTrecratym, a Tak >Ke noMeLueHus aJist

CaMOCTOSITEIIbHOM PaBOTHI

ABTOp-pazpaboTunk (BeayuIHii IeKTOp)

H.B.lWanbHera
(\1%10]

—

(W inicn)




1. IACIIOPT PABOYEN NPOIPAMMBI JUCLMIIINHBI
Tabnuua 1.1 OcHoBanue A peanu3alyu AUCHUIITHHbI

KOL[ HanpaBJi€HHs ﬂO)J,l‘OTOBKl/l/ CricMaJibHOCTH

08.03.01

HanpaBneHue MOJArOTOBKK/ CNEUMAIILHOCTD

CrpounTenseTso

VYposeHb 00pazopaHusi

bakanagpuar

I'on pazpabotku/obHoBNEHSs

2022

Tabnuua 1.2 CTpyKTypa AMCUMILIMHBI B COOTBETCTBHM ¢ yUeOHLIM MIaHOM

Bunbi yuebnoii paboTbl, BKIIIOUAs CAMOCTOSITENLHYIO paboTy

MDopma obyuenis:

00YyqarOLMXCS W TPYAOEMKOCTh AMCLIMILIHHbI ouHas OHHO-3d04Has | sACHHAS
TpynoeMKoCTb AUCUMILTHHDI 3a4ETHBIX SAMHUL 5
AKAJAEMHUYECKHUX 180 |
4acoB ‘
KonTakrHas paGora, |Ayaurophas JIEKIHY 32
Hac NpaKkTuueckme A !
JAHATHA o |
J12abopaTopHbIi 23
MPaKTUKYM
Bueaynuropnas }
CamocrosTenbHas pabota, uac 98
Tabnauua 1.3 @opmbl KOHTPOIA AUCLUMNIMHD]
Cemecrp Dopma obyuenis: )
1 (popma KOHTPOIIs OUHast OUHO~3204Ha Ha01Hast
NEPHOABI KOHTPOJISt 1.2 cem i
3K3aMeH (bl) I cem i
3aUE€T (b1) 2 cem %
!
KypcoBas pabora i
KypCOBOM NpoeKT %
|
UHIWBUAYabHOE 3a1aHue (KOHTPObHAs paboTa) 1.2 cem |
Tabnuua 1.4 Buasl camocrostennHob paboTht
. ) . dopma ofy ucHk
Bua camocTosTensHol paGoTb Buj sansus Tun reproja I
ouas OUHO-3801HAS | 300UHAas
Teopernueckoe |
[ToaroroBka K nekuUusim Jlekumm ;
o0yucHue 32 '
IToaroroBka Kk npakTUuecKum TeopeTtuueckoe
Ipaktuueckue
3aHATHAM odyueHne 22
IToaroroeka k naboparopHo Teopernueckoe
JlaGoparopbie
abore obyucHune 28
Y
Beinonnexue koHTposibHOM 5 Teopernyeckoe
Kownrposnbhas 5
paboTsbl o0yueHHe 13
DK3aMeHaLMOHH
[Togroroska k 3auery 3auer
bIE CECCHH 2
- DK3aMeHALMOHH
[TonroroBka K sK3ameHy DK3ameH
bl CECCUU !
Hroro 98
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