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2. HEJib OCBOEHUS JMCUUNIUHDBI

2.1. ean u 3a/a9n OCBOCHHS AHCHHILIH L]

MOJYyYE€HUEC d)yHﬂ,aMel'{Taﬂl)H()l"() W TIPUKNAAHOTIO XUMHYECKOro 06[)‘&30B21!—IH51 B XOA€ NOAIroTOBKH 6al{aﬂaBpOB no
HarpasJICHUKO ((CT]DOHTCJH)CTBO)) W €ro JajibHeMLIce HCroJib30BaHKuEe B l'lﬂyLIl-IOﬁ 4] ['lpal(THlIGCI(Oﬁ ACATCIIBHOCTH.

3amaun OCBOECHUS JUCUMIIUHbI:

1. CO34aHHUE XMMHUYCCKOI'O MbILUJIEHUS, 3HAHUE K NPUMCHCHUEC 3aKOHOB XUMUMW ISl PCILICHUsE 3a8a4 CTpOlflTeﬂbHOﬁ

TEXHOJIOTHH HAa COBPEMEHHOM YPOBHE.

[Iporpamma cocrasnena B cootserctrny ¢ TpeGosannamu MeepaibHOrO rocyIapeTBEHHONO o0pazoBarebHOro
CTaHaapTa Bbiciuero 00pazoBanus N0 HaNPaBieHHIO NOArOTOBKH / creuraibioct CTPOUTENLCTBO.

ITporpamma cocrasiena ¢ yu&Tom pekomMeHaanmii IpuMepHoii OCHOBHON 0BpazoBATENLHOM IPOrPAMMBI BbICLIERO
00pa3oBaHHs N0 HANPABICHHMIO NOATOTOBKM/CIIEUMANLHOCTH CTPOUTENLCTBO yreepxaéHHol 28.05.2021.

2.2. Ilepeuenn mianupyeMbiX pe3yabraros ofyHeHus 1o AMCHMIINHE (MOLY/IIO), COOTHECEHHBIX ¢
NJIAHUPYEMBbIMH PE3yJAbTATAMH OCBOSHHS 00PAZOBATE/ILHOM HPOIPAMMbI

Tabnuua 2.1 lepeuenb nnanupyeMbIx pe3ynsTaToB 0GYUCHHUS 110 TUCLTIIMHE

Kog v HaumeHoBaHue KomneTeHmu
(pe3ynbrar ocsoenus )

KO,’I W HAMMCHOBAHME UHAMKATOpa JOCTHXKEHHUA KOMMNETEHUWH

OIIK-1. CnocobGeu peuars 3a1a4mn
npoeCcCHOHANBLHON JEATENBLHOCTH Ha
OCHOBE HCMONb30BAHHS TEOPETHUECKUX
U MIPAKTUYECKUX OCHOB ECTECTBEHHBIX W
TEXHUYECKMX HAYK, 4 TAKIKe
MaTeMaTHueCcKOro ansapara

ONK-1.1. 3naer 0CHOBBI €CTECTBEHHBIX W TEXHUUYECKUX HayK, a TaKke
MATeMATHYECKOTO annapara Uis peLeHus 3a1a4 npodheccuonaibHoki
JICATCLHOCTH

OIIK-1. Cnocoben petuars 3a1auu
Npo(eCcCHOHANILHON ACSTE/ILHOCTH Ha
OCHOBE MCTOJIL30BAHUS TCOPETHUECKHX
M MPAKTUUECKUX OCHOB €CTCCTBEHHBIX Wi
TEXHUUECKHX HayK, a TaKiKe
MaTeMaTHYeCKOro arnrapara

ONK-1.2. Mcnonbsyer 6a30BbI€ 3aKOHbI €CTECTBEHHBIX M TEXHUUYECKHX
HAYK, JUIsL PCLUCHUS MHIKEHEPHDIX 3a1ad NPOPEeCCHOHabHOM
JEATEALHOCTY B 001aCTH CTPOUTEILCTBA

OIIK-1. Criocoben penars 3azaum
NpodecCHOHATLHON AESTENLHOCTH Ha
OCHOBE MCIOJb30BAHMS TEOPETHUECKMX
M NIPAKTHYECKUX OCHOB €CTCCTBEHHBIX M
TEXHUYECKUX HayK, a TakiKe
MaTeMaTHYEeCKOro arnapara

OHK-1.3. Ilpumensier maremaruyecknii annapar ans peLieHns 3aaad
NpodecCcHOHanbHON ACSTEALHOCTH

Tabanua 2.2 — Tnauupyembic pe3ysibTarsl OCBOCHHS JIMCUMILIMHBI 06 Pa30BATEILHO nporpammbi

KOD, W HAUMMEHOBaHUE WHIUKATOPa
JOCTHIKCHHS KOMIETEHUWH

Hanmenoratine noxazareis oueHuBanus (pesynsrara o0yueHus no
AUCLMTIIIHHE)

1

2

OIIK-1.1. 3HaeT OCHOBDI €CTECTBEHHbLIX
U TEXHUYECKMX HAYK, a TAKIKE
MaTeMaTH4YeCcKOro anrnapara jis
peweHus 3a1a4 npopeccronanbHoMi
JIEATENILHOCTH

3raer: OTK-1.1. OcHOBbI €CTECTBEHHBIX M TEXHUYECKHX HAYK, 4 TAKIKE
MaTEeMaTHYCCKOrO annapara st PeleHus 3a1a4 rnpoheccHoHanbHoi
JCATENBLHOCTH

Ymeer: OHK-1.1. Onpenensith XapakrepucTUKNH XUMHUUYECKHUX 1
(DU3HUCCKIX NPOLECCOB (ABNCHNIN), XapaKTEPHBIX 15t OObEKTOB
BPOGECCHONAILHON AESTENBLHOCTH HAa OCHOBE HKCIIEPUMCHTANbHbBIX
HCCIICOBAHME, TIPEACTABAATL GasoBbie 15 NPOPeccHOoHaNLHON chepn!
(husruecKkue NPOLECCH U SIBACHUS B BUAEC MATEMATHYECKOTO( UX)
ypasHeHusi(il)

Mmeer napvikn: OINK-1.1. Pewuenus MHIKEHEPHbIX 3a4at € IMOMOLUBLIO
3AKOHOB CCTECTBCHHBIX M TOUHBIX HAYK, MATEMATUUYECKOTO annapara




OI1IK-1.2. Ucnonbsyer 6azoBble 3aKOHbI
€CTECTBEHHbBIX M TEXHUUCCKHUX HayK, /151
PELIEHMS MHIKCHEPHBIX 3a1a4
npo(eccHoHANLHON NESTENbHOCTH B
obnacTu cTpouTeNbCTBa

3naer: OFIK-1.2. Meroauky onpeiesicHus XapakTepucTuK GprU3MUecKoro
potecca (IBNeHUs ), XapakTepHOro i 00bEKTOB NPOPECCHOHANLHON
NCATCNBLHOCTH, HA OCHOBE TEOPETHUUECKOTO W IKCTIEPUMEHTAILHOTO
HCCIIENOBAHKH, MaTCMAaTHHYECKOI'O MOJICITUPOBAHUSI

Ymeer: OMK-1.2. OcyuecTasts BbIOOp 0a30BbIX PU3MUECKHX U
XUMMUHECKHX 3aKOHOB U1 PCLICHUS 3314 1POdeCcCHOHANbLHOM
JESITeNbHOCTH

Mmeer nassiku: ONK-1.2. Knaccndurkauuu GprU3Mueckux 1 XUMUUECKMX
1POLECCOB, NPOTEKAIOILIMX Ha 00bEKTE MPodheccHoHanbHoM
JCSITENBLHOCTH

OIIK-1.3. [Ipumensier maremaTniecKuii
anmapar Ajs peLueHus 3a1au
NpodecCHOHANBHOM AeSITeNbHOCTH

3nact: OINK-1.3. [TpuHUmIIb TPUMEHEHHS MATEMATHYECKOTO anmapara
JUISt pelienus 3anad npogeccHoHalIbHON AeATENbHOCTH

Ymeer: ONK-1.3. TpencrapnaTs 6azoBbie s npodeccHoHanbHOM
cepbl PU3HUECKUE MPOLIECCH! W SBICHUS B BHAE MATEMATHYECKUX
yparHeHui

Mmeer nasbikn: OTK-1.3. Peluenus nixeHepHo-reoMeTpuHecKux 3aaau
rpagutcckumu crnocobamu

WHdopmanms 0 BbisiBACHHH PE3yNLTATOB OCBOSHHS AMCLMTUIMHDI M1peAcTaBneHa 8 DOH/IE OLEHOUHBIX CPECTB MO
mucuuniune. facnopr ®OC npeacraenen g pasaene 4 PIIJIL

[pumeuanue: POC pazpabarbizactes kak npunokenne k PT1/T & coorsercteuu ¢ MNonoxenuem o POC,
YTBEPIKACHHbLIM JIOKAIbHBLIM HOPMATHBHBIM aKTOM.



3.1.

3. COIEPKAHUE AUCUHUNJIMHDBI

Tembr y‘leﬁH()ifi JAACHR M TLJU A I R (.Tl()l(‘lll/l()l!llblﬁ;‘ 32!!”!'!‘"5!)

Tabnuua 3.1 TeMbl AEKUHOHHBIX 3aHATHH

Ne n/n

Haumenosanme
pazaena
JUCLIMIIIKHBI
(Mo-nyas)

Tema u conepKaHue NeKUMOHHOTO
JAHA-TH

KosimuecTBo uvacos 1o ([)OPMZIM

o0yueHus

Kowr. pabd

Cam. pad

ast

as

3a04YHas

2

3

& | OUHasd

| OYH.-3a04YH

&\ | 3a04Hai
~| O4Has

0 | OYH.-3a04YH

=)

Nepsan rpynna
nepuosa
arrecrauuu
(3Kk3amen)

ounas popma (1 cemecip)

—

OCHOBHbBIE NOHATHSI
Y 3aKOHbI XUMHM.
OKBUBAJIEHT.

OcCHOBHBIE 3aKOHBI i MOHSTHS XUMHH.
OkpuBasieHT. XUMUUeckue Popmbl
CYLUECTBOBAHMS MATCPHUH, XUMHUECKUE
peakumu. Dopmynsibie ¢anunub (OE)
pewecTsa. KouuecTso peutecTsa.
MonsipHas Macca BlieMeHTA, BELLIECTRA,
MOJSIpHBIHA 00beM razoobpastoro
peutectTna. CTEneHL OKUCACHUS.
DKBUBANEHT Beuiectsa. Yucno
IKBHBAIEHTHOCTH {Z{B)). Onpenenenue
Z(B) B peakumsnx oOmena,

8]

Xumuueckas
TEPMOIMHAMUKA.

|- 3aKOH TEPMOAUHAMMKH.
Tepmoxumus I Ipeamer xumuueckoi
TepMOAMHaAMUKHK. TepmoinHamMmuieckas
cHCTeMa, OKPYKAIOILas cpe/ia, Xapakrep
B3aMMOACHCTBUSI MENCTY HUMU.
CocTosiHME CHCTEMbI, TTAPAMETPDI
CO-CTOSAHMA. DYHKIMN COCTOSHMSL.
BHyTpennss sHeprust.
Tepmoannamuueckuit npoiecce. Oyukuun
npouecca. Teruiora. Padora. Tlepepiii
3aKOH TEPMOJMHAMUKH JIJIsI
M30JTMPO-BAHHbBIX M 3aKPbITHIX CHCTEM.
Dwrransnus cuctemnl. Hpumenenn

8]

Xumunueckas
TEPMOJIMHAMMKA.

2-11 3aKOH TEPMOIMHAMUKHN.
Ourponug.HeoOparumbie n oOparumbie
npouecehl. Makpo- 4 MUKPOCOCTOAHMS
cucTeMbt. TepmojiiHamuieckas
BEPOSITHOCTL COCTOSHMUSI CUCTEMbI.
YpasHenue bosbumaria. DHTporms — Mepa
HEYTIOPSIOUEHHOCTH COCTOAHUS CUCTEMDI.
Bropoii 3akon TepMosmuHamuky.

Han PABACHHOCTL XUMHUYCCKUX TIPOLIECCOB.

dazopble pasHoBecus. Tperui 3akon
TepMoarHaMuKK. Crariapraas dHTponus.
Pacuer usmenerus »H1Tponuu

o

()



Xumuueckas
KMHETHKA.
Xumuueckoe
paBHOBeCHE.
Karanus.

Xumuueckas kuneruxa.llpocroie u
CNOXKHbIC peakuun. TlousTne MexaHuzma
peakuun. CKOpPOCTh XUMUUCCKOH
peakurn; GakTopbl, BIUSIONIME Ha
CKOPOCTDL. 3aKOH JCHCTBYIOIMX Macc.
Kunernueckue ypasrenus. Koucranra
CKOPOCTH; (haKTOPbI, BIAMSIOUIUC HA HEe.
3aBHCUMOCTD CKOPOCTH XMMHUYECKOH
peakumuy o1 Temneparypst. [pasuno
Baur-l'odpa. Ypaenenue Appenunyca;
JHEPrus akTUBaLMK, aKTHBUPORAHHbIN
KOMIIJIEKC, K

[§]

Xumuyeckast
KMHETHKA.
XUMHYECKOE
paBHOBECHE.
Karanus.

Xumuueckoe

pasuosecue.Karanus. Karanuruueckue
cUCTEeMbI. [OMOreHHbIH, reTeporeHHbii
karanums. Karanusarop. Cyts aeicreus
Karajinzatopa. XuMHUECKOe PABHOBECUE,
YCIOBUE XMMHUECKOTO PABHORECHS. 3aKOH
JEHCTBYIOIIMAX Mace JUig 00paruMoro
npouecca. KoHcranra xumuueckoro
paBHOBECHS i1t FOMOTCHHOM U
IETEPOreHHON peakiuii; Gaxropol,
pausiiolme Ha Hee. CmelueHue
XUMHUECKOro pasHosecus. lpunuun
Jle-1larens

6

PactBopsl.

Konuenrpaunn. duccounauys. Obas
XapaKkTePHCTUKA PACTBOPOR.
PactBopuTesib, pacTBOpPEHHOE BELIECTRO.
Knaccu-dukaius pacteopos.
PacTBopumMOCTL TBEPABIX BEUIECTR,
AKMAKOCTEH, razos. Crocolbl BbIpaKeHus
cocTapa PacTBOPOB: MaccoBas 10,
MOJISIpHAst 101, MOJtsIpHAasI
KOHUEHTPA-LMsl, MOJISPHASI KOHLEHTPALIKSI
IKBUBAJICHTOBR, MOJISUTLHASL KOHICHTPALLMSL.
3aKOH KBU-BAJICHTOR /IS PACTBOPOB.
Teopus oGpazoBamus p

[N

PacTBopbi.

Ulkana pH. Pacuer peakumn
cpeibt.Honroe rnpomseeaeHue Boabl.
Bosopoutsti v ruipoKCuiIbHbIA
nokazarenu. [Uxana pH. Pacuer pH
pacTBOPOB CHIILHBLIX M ClalbIX KMCIOT U
ocHoBanui. KucaorHo-ocHOBHbIE
uHaukaropel. ['naponus coneit. Makropwr,
BJIMSIHIOLME Ha THAponn3. L uiponis coeit
N0 KaruoOHy, 110 aHUOHY, NOJHbLIA
THPOJIN3.

o

PacTBopbi.

Kosmrarusupie ceoierea

pacTBoOpoB. KonrarnsHbie cBOHCTRA
pPacTBOPOB HEMEKTPONIMTOR. 3akon Paysis
u ero ciepcteust. OCcMoc. OCMOTHUECKOE
paeneune. 3axon Bant-Todipa.
KonnurarusHuie ceoiicrea pac-rsopos
MEKTPONIHTOR. M30TOHMUCCKUH
KOIPPrLMCHT.

3]

(@)Y



9 [2nekrpoxumuueckue |ITousrue rmexrpona. Vpapnenue 2 2
npouecchbl. HepHeTa. DiexrpoXxumuuccKue cueTembl.
Oco0eHHOCTH MEKTPOXUMKUUCCKUX |
npoueccos. Monuo-merannueckuii |
MeKTpoa. BosHukHoBeHKE (BOUHOIO
MEKTPUUCCKOTO CIOS HA TPAHKLE
DNEKTPOA-DNEKTPOIIUT. PaBHOBECHDIN
DNEKTPOAHBIHM noTenuman. YpagHenve
Hepucera. Nazorble 2iekrpoib.
Bonoponwwiit anexrpon. Kucnopoambii ;
anekrTpos CranaapTHbIi DNeKTPOAHBEH ‘
MOTEHLMAN. MEKTPOXUMHUCCKUN Psij '
Hanps ;
10 [Dnekrpoxumuueckue |Manbanuueckuii amement. Pacuer | 1 |
NpoLECChI. DAC . TanbpanuuecKuil HIeMEHT. Dr1eMeHT E
Hanuana-SAxodu. Karopusiii npouece,
aHOAHBLIM NpOLEece, TOKOOOpasytoLuas Q
peakuus. Cxema MEeKTPOXUMHUYUCCKOM i
uenu. TepmognHaMuKa rajibBAHUUECKOIO
atemenTa. DJIC ranLBaHBuEcKoro
aeMeHTa. |
11|2nexrpoxumnueckue [Kopposus meramnos. Kopposus metannos. 1 1 &
MpoLECChl. Xumuueckas Kopposus. E
DAEKTPOXMMHUECKAS KOPPO3UA METAILIOB S
u ycsiosus ee nporekarus. Cxema KIMD.
Karonusiii n anoamstii ripouecest.
OkuciTeNn-aenonsipusaropsl. Yeiosus
MPOTEKAK S KOPPO3HUKY METAILIOB C
KHCJIOPOAHON 1 BOJOPOJHON
NENnOosApr3aLMeit. 3aluura MeTalioB OT
Kopposuu. Jlerupopadue. 3aumrHbie
NOKPBITHA: HEMETAIHUCCKME, ;
METAIHHECKHE (AHOIHbIC, |
HUTOTI'O 16 16
HepBas rpynna |
nepuoaa i
arTecTalMu
(3x3amen)
Bropas rpynna ounasi popma (2 cemecTp) |
nepuoia
arrecrauum (3a4er)
1 |2KecTrocTb BOAbI Kecrkoers BO/bE. Bujibi skecTKOCTH. 4 4

Yusiruenue sojibl. Karnouuri,
aHMoHUTBLLOOLIAS XapaKTEpHCTHKA
NPUPOAHBIX BOJA. KeCTikoCTs BOABL. Bujibl

WECTKOCTH: I\'21P6()l latTuast, HeKa |)60 HaTHas.

EAMHRLBE H3MEPEeHHs IKECTROCTH.
Ymsruenue Boasl. Merojibl yMsrueHus:
TEPMHUCCKHI W PCArCHTHBIC METO/bi
(M3BECTKOBAMHMSL, CONOBO-U3BECTKOBBIH,

docharnblit), JOCTOMIHCTBA M HELOCTATKM.

MeTo MoHHOTro 0Omena. MoHUTbI.
Karnonwrnl, annonnrsi. Peakuuu obmena
HMOHOB KaruoHura (at




N

Hucnepcunie
CHUCTEMblI

Jucnepeusie cucTembi. Kiaccupurauys,
nonyHenune. GU3nKo-XMMHUHECKHE
CBOMCTBA JIUCIICPCHBIX CHCTEM.
[ToBepxHOCTHASA HHEPIUs, NOBEPXHOCTHOE
Harsocenue. AjcopOums. FAB.
Onryueckue CBOWCTBA AMCHEPCHBIX
cucrem.Jlucriepeinie CUCTremb.
OcoOCHHOCTH BbICOKOJIMCTIEPCHBIX
cucrem. Knnaceudmranms ucnepeHbix
CHCTEM M0 pa3sMepam uacTHLl AUCHESPCHOM
(hazbl. 110 arperaTHOMY COCTOSAHUIO
AMCTIEPCHOM (pa3bl U JIMCIEPCHOHHOM
CPEAbL, MO CTENEHW B3auMOAeHCTRHS
4ACTULL AMCNEPCHOH (hasbl 1
JMCTNIEPCHOHHON cpeibl. [enu 1 30mu.
MeTOb! NOAYHEHUS JIMCTICPCHBIX CHCTEM.
DU3NKO-XUMMUECKHE CBOMCTRA
JIMCTIEPCHbBIX CH

OCHOBbBI XUMH U
BSDKYLUMX BEILECTB.
Cunukarsple
CTPOUTENbHBIE
MaTepualibl

O6ume Pu3nKo-XUMHUECKHE CBOMCTRA
BSDKYLLMX BELLCCTE ¥ UX KNaccu(prkanms.
Bosaylunsie BsKYUIME BCLECTBA.
FMuapasiaunueckue BKyIME BENECTBA.
Kopposus 0eToHa ¥ MeTojibl 3aiumThi OT
KOPPO3HH.DUUKO-XMMUUCCKHE OCHOBDI
CTEKJI000Pa3HOrO cocTosus. CHilnkaTHoe
crekno. Curauei. [Tpupontoe
cunukarnoe coipbe. Kepamuueckue
marepuanbt. Knaccnduraums u cnocobul
nojyuerns. Kepamunueckne Marepualisl.
Orueynopusic marepuasiol. O6uMe
PUMKO-XUMHUCCKUE CBONCTBA BSKYLIMX
BELIECTB M X KilaccH(pukaums.
BosmyuHbic By iMe BelecTsa.
Bozaywmnas wipects. Duncossie Bsikyiume
Bl

4

Bbicokomonekynsph
bl€ COCAMHEHUS B
CTPOMUTENLCTBE

OCHOBHBIE NOHATHS XMWY
BLICOKOMOUIEKYJISIPHBIX COCAMHEHHH.
Crpykrypa u cBoicTBa nonumMepos. Bup
MOMMMEPOB, PUMCHSIEMbIX B
CTPOUTENBLCTRE.OCHOBHBIC NOHITHS
XUMUH BBICOKOMOJCKYASPHBIX
coeuuenni. Knaccudurkauus, crpykrypa
v cpoicTia nojumepor. Crnocobbl
noJiyuenus noaumepos. Jdecrpykums
MOJMMEPOB, €€ OCHOBHbBIC BU/LbI.
[MnacTmaccenbl. Buwt noaumepos,
NPUMEHSEMBIX B CTPOUTEIbCTBE.
[Tonumepuuie 1obasku B 6ETOHbI.

UTOoro

Bropas rpynna
nepuosa
aTTecTaluHu (3a4er)

16 16

Hroro

32 32

3.2. TlpakTHuccKHe M CEMHHAPCKUE 3AHATHH 1 KX COACPKANUC

Tabnuua 3.2 Tembl npakTHUECKUX 3aBATHIE

Haumenosanue

Konuuectso uacos rno ¢opmam
olyueHus

KouT. pab Cam. pabd




Ne i/n paznena Tema n copepkanme nPaKTHIecKoro § §
AMCLIMIIIUHDI BaHSTHS = =
(Mo-[tynst) g S 9 2
) S i = g g =
sl E 8|25 ¢
o o ™ o o ™
1 2 3 4 5 6 7 8 9
[lepBas rpyina ounast popma (1 cemecrp)
nepuoja
arTecTanun
(3x3amen)

1 [ OcHoBHbIe rioHsITHs |OCHOBHBIC 3aKOHbE M TIOHATHS XUMHH. 2 2 i
M 3aKOHbI XUMHH. Knacent Heopranuueckux coemienui, |
OKBHBANICHT. HoMeHknaTypa. CTeneHn OKUCIeHHUS.

OKMCIN-TENILHO-BOCCTAHOBUTENBHBLIC

peakunmn. Mosnisspras macca. Kosinuectso

BELLECTRA. ;

2| OCHOBHBIE TIOHATHS | DKBUBAJICHT. MDopmynbHas ¢ MHKLA. 2 2 |

1 3aKOHbI XHUMUH. DKBUBAJICHT DJIEMCHTA B COCAMHEHUMU, i
DKBUBAJICHT. IKBMBAJICHTbI COSIMHEHUIA PABIMUHBIX |

K1accoB. YUcno aKBUBaJICHTHOCTH.

Onipestenenue yucsa HKBUBAICHTHOCTH

COCJMHEHMS, YHACTRYIOMIEro B 00MEHHOM

M OKUCITUTENILHO-BOCCTAHOBHTEILHOM

peakumuu. Konuuectso peuiecrsa

DKBUBANCHTOB. ALJMTHUBHOCTL MOJISIPHOM

MacChl KBUBANECHTOB. Pacuersl no 3akoHy

DKBUBAJICHTOR.

3|1 Xumnueckas Tepmognuamuueckne pacuern. 2 2 ‘

TepMOJMHaMuKa Onpepenenue Terosbix >dhdhexrons
peaxuuu. Pacuernt dHranbitki
00pazoBaAHUA BEUICCTR HPH M3BECTHOM ;
Teriosom adderre peakuuu. Pacuer |
M3MEHEHUMS DHTPOIIHKN B XO[E PEaKILIMK U 3
npu (asoBbIX MPCBPALICHUAX.
OnpejesnieHre HaNpasieHHOCTH
XHUMHYECKUX NMPOLECCOB U BEPOSTHOCTH
NPOTEKaH XUMHUSCKOW Peakimu B ,
3aBUCHMOCTH OT TEMIIEPATYPOLI. ;

4| Xumuueckas - Xumuueckas KHHETHKA 1 paBHOBECHE. 2 2
KMHETHKA. I[Tpumenenne 3akoHa JACHCTBYIOWIMX MACC V
Xumuueckoe JJIs pacHeTa CKOPOCTEeH XHUMHUCCKUX §
paBHOBECHE. peaKuui, TCKYUIMX KOHLEHTpaUmi

pearcHTos U NPOYKTOR. PacueTsl 1o

npasuny Banr-Todda. 3axon

NEHCTBYIOWMX MACC JUTS FOMOPEHHBIX U

FETEPOreHHbBIX PeaKiithl s CoCTOsHNA

pasnosecus. [pumencune npunimna

Jle-1larenbe ns onpeacneHns cMeleHus

PaBHOBECHSI [1PY UIMEHCHUM VCIIOBU |
npouecca. Pacuer papno

5|PactBopsl Konnenrpaumu. Pacuers peakimu 2 2

cpebl.Pacuernsi pazinynbix cnocobos
BbIP&KEHUS KOHLEHTPALMK PACTBOPOB.
Cocrapnerue ypaBHeHuii peaximi
JIICCOUHALMH COCMHEHMI PA3/TMUHBIX
KJIACCOB W YpaBHEHUH peakuuil rujponusa
conei. Juccoumarms cunbHbIX M cllabbix
NEKTPONNTOB. Pacuernt sesunnebl pH g
pacTBOpax KMCJOT W OCHOBAHMIA.




6 [OnekTpoxumuueckmre | DNCKTPOXMMHUCCKHUE IPOLIECCHI. 2 2
NIPOLIECChI ONeKkTpoAHbIi NMOTEeHIIHAN
MOHHO-METAJUTHUECKUX W Fa30BbIX
anexTponos. Ypasxenne Hepucra. Pacuer
B1C ranbRaHHIECKUX EMEHTOB.
Cocrapnenue rajibBaHUYECKHX
AME-MEHTOB M WIEKTPOAHBIX NPOUELCCOB. (,
7|9nexrpoxumnyeckue [Kopposus metamios. Onpenenenne 2 2 |
npoLeccsl BOBMOIKHOCTH POTCKAHUS KOPPO3UH I
Merania B 3aaaHHbiX yenosusax. CrnocoOw J
3aLMTHl METATIOB OF KOPPO3HH. ’
UTOIO 14 14
Ilepeas rpynmna
nepuoja
arTecTauuyu
(3x3amen) i
Bropasi rpynna ounast popma (2 cemecTp) ;
nepuoia !
arrecTauuu (3auger)
1 [Xumusa sonwl AHecTKoCTb BOALI M METOAL! €€ 2 2 3
ycTpaneHus. XKectkocTs Boabl. MeToan i
ymaAryenus Boisi. Pacuers wecrkocTu E
BO/lbl, MACChI PACTBOPEHHbLIX COJEH B BOJE. :
Pacuerui mace pearenton, HEOOXOAMMBIX 3
LIS YMATUEHUst BOALL. KOILMOKBHYM 110 ;
Teme «KeeTKOCTb BOUbI i METObLI €€ f
YCTPaHEHM . 1
2| ducnepeuple OnpeieAeHHe Moporos KOArysisilim 2 2
CUCTEMBI ruapoQodHLIX 3amiei.JIucnepebie
cucrembl. Kiaccuduxaumns, Mero/ibl
noutyueHust U ceoiicTra. CTpoeHue HacTmil
auenepcHoi (pazul ripodobHbIK 30eH.
Cocrapnenue (popmysr MRLEIUL
ruApOPOOHBIX 301eH. YCTOHUMBOCTL U
KOATYJISILIAS KOJITOMHBIX CHCTCM.
3| ducnepcHbie OnpejaeneHue Hoporos Koaryjismmu 2 2
CHCTEMbI rupododbHbIX 30nei.Onpeaencuue
NOPOroe KoAryasiuu ruipopolHbIx 1
soiei. KosutokBuym no reme f
«Jlncnepensie CUCTEMbi. |
4 (OcHOBbI XUMHH XHUMHS BSKYUIMX 2 2 ‘
BSOKYUIMX BELUECTB.  {Mareprasior.Bozayuinbic BsyLme ‘7’
CunukarHbie marepualibl. Chipbe, Nony4yeHue 1
CTPOUTENBLHbIC TBEPAECHHUE BO3AYLIHON W3BECTH,
marepuanbl THUICOBLIX M MArHE3UAIbHBIX BSDKYLLMX.
Pewenne 3anau. Nuapasiueckue
BsOKYLLME MaTepralibl. Cbiphe, NOyueHue
H TBEPIACHHE MIMHOBEMMCTOTO W
HOPTAAHALEMCHTOR, THAPABIMHECKOM
ussectu. Peurenue 3anay. Kosokeuym no
TeMe « XUMHMS BSUKYLMX MATCPHATIOBY.
HUTOTrO 8 8
Bropast rpynna
nepuoaa
arrecranuu (3a4er) 1
Hroro 22 22 r

Jlaboparopubtii HPAKTHKYM H €10 COREpIKanue



Tabnuua 3.3 Tembl naGoparopubix pabor

Konuuecto uacos no popmam

00yueHus
Haumenopanue Kowr. pabd Cawm. pab !
No /i pazena Tema u conepratue naboparopuoii E §
AUCLIMTUTHHb paboThi S =
(Mo-ynst) 2 = 2 =
= o] fas) =N 3¢] Laic}
S|l |2 | 8|z Z
2| & | 8| 3|8 g
1 2 3 4 5 6 7 8 9
IlepBas rpynna ounas popma (1 cemecrp) '
nepuojga ﬁ
arrecTaunmn
(3x3amen)
I'| OcHoBubie nousitus  |OnpeaesieHue coaepanums 2 2 |
1 3aKOHbI XHMHM. KPUCTASUTH3ALHOHHON BOJIBI B
DKBUBAJICHT. KpucTasiornapare kapbouara
HaTpus.OCBOCHHE NpreMa B3BeLIMBaHmI,
METOAA KUCIQTHO-OCHORBHOI'O TUTPOBAHMUSI. X
Pacuersl ¢ ucnonb3oBaHuem 3akoHa
DKBHUBAJIEHTOB.
2| OcHoBubie nousiTus |OnpepeneHue MOASPHON Macchl 2 2 §
M 3aKOHbI XUMHH. DKBUBANICHTOB MPOCTONO BEWECTRA. |
DKBUBANCHT. DKCHEPUMECHTAIILHOE ONPEISTIEHUE
MOJISPHON MACChI DKBUBAICHTOR
ANOMMHUS METO-/IOM BLITECHEHMUS
BOZOPOAA U3 KHCHoThl. [ipumenenne
3aKOHA DKBMBAJICHTOB B Pacuerax.
3 | Xumuueckas Onpepenenne dHTaNLIMKY PACTBOPEHUS 2 2 E
TEPMOIMHAMKKA COIU. DKCTIEPUMEHTANILHOE OMpeieNeHue |
DHTALIMKA PACTBOPEHNA CONIK MCTOIOM
KaJIOpUMETPUI. 3aKPCIUICHNC MOHSTUSI H
DHTAIILITHHU.
4|1 Xummnueckas OnpeneneHne 3aBUCHMOCTH CKOPOCTH 2 2 i
KMHETHKA XUMUYECKOH peaKiliy OT KOHUSHTPaLUK ,
peareHToB. DKCNEPHUMCHTANLHOE
ONpeesieHne 3aBHCHMOCTH
OTHOCHTENILHON CKOPOCTH XUMHUYECKOM g
PEaKLUKK OT KOHLECHTPALKK PEAreHTOR. ’
5|XuMuueckas OnpeneneHue 3aBUCUMOCTH CKOPOCTH 2 2
KMHETHKA peakLuu OT TEMICpaTypbl.
DKCNEPUMEHTANILHOE ONpe/iesieHne
3aBUCHMMOCTH CKOPOCTH peakimu oT
remneparypil. Hpumenenue npasuna
Baur-fofa ans pacuera cropocry
peaKuyum B 3aBUCHMOCTH OT TeMIIEPaTYphI.
6 | XuMuueckoe CmenteHe XMMUHECKOre paBHOBECHS. 2 2 \
paBHOBECHE DKCHEPUMEHTANBLHOE CMELLCHHE i
XHUMHYECKOTO PABHOBECHS TpH ;
M3MEHEHWH PABHOBEC-HBIX KOHLEHTPALME i
pearecHToB M 1poaykros. fipumenenue !
npuruuna Jle-ilarcnse pns onpenencius E
HaNPaBICHUs CMCIICHUS XUMUUCCKOTO i
paBHOBECHS. :




7|PacTBopbl. [Tpurorornenuc 2 2
pacrsopos.lipurorornicuue pacteopa
3aaHHON KOHUEHTPaUUY 13
KOHLIEHTPHPOBAHHOTO pacTBopa.
Onpepenenne KOHUCHTPALIMU KPETKOro
pacTBopa ¢ NOMOLIO apPeomMeTpa.
Pasbasnienue pactsopos.
8|PacTBopsl. Onpejiesienne MOSpHOI Maccehl 2 2
IKBUBATICHTOR CIIOXKHOTO
BeulecTBa.Onpe/elicHue MOJIIPHON Maccehl ;
HKBUBAJICHTOB HEU3BECTHOW KUCIOTbI
METOJ0M THTPOBaHKs. Pacuer ¢
UCTIONIL30BAHUEM 3aKOHA SKBUBAICHTOB. *
9|PacTBopbl. Onpenenenne pH pacTBOpoB ¢ NOMOLIbIO 2 2 "'
unaukaropos.Onpenenenune pH pactsopos
KUCJIOT W OCHOBAHMH € INOMOLIBIO
paziu4bbIX MHAHKaTopos. CpaBHe-Hue
NOAYYEHHBIX BEJHUYMH C PACUCTHLIMH.
10 |Onexrpoxumuueckue |Kopposus merannos. Habnonenune 2 2
npoLecchl. MPOLIECCOB KOPPO3HU METAILIOB B
3aBUCUMOCTH OT PazIMUHLIX YCIOBHI
HaXOMKACHMS. AKTHBALMS KOPPO3HH.
SalKTHBIC METAIIMYCCKUE NOKPLITHS.
CocraBneHne KOPPO3HOHHBIX DJIEMEHTOR U
MEKTPOAHBIX MPOLULECCOB.
HUTOIO 20 20
Iepnas rpyuna
nepuosa
arTecTanMn
(3x3amen)
Bropas rpynna ounas gopra (2 cemecTp)
nepHoja
arrecTanum (3a4er)
1 [OcHOBBI XUMHHK CHMKATHBIE MOAYJTH IKHAKONO CTEKIIA. 2 2
BSDKYLUMX BELIECTB.  [MeTonom KUCIOTHO-OCHOBHOIO ‘;
CunukarHbie TUTPOBAHUSI ONPEJCIAOT CHITMKATHBH '
CTPOUTESbHbIC MOZLY/b HHAKOTO CTEKNA. '
mMarepuabl ‘
2 | Xumus BOAbI OnpeaeneHue )EeCTKOCTH BOAbl. MeToaoM 2 2
TPUIOHOMETPHUECKOTO TUTPOBAHMS
onpeaensiercs o0Las >KECTKOCTb BO/IbI.
MeToIoM KHUCIIOTHO-OCHOBHOTO
TUTPOBAHMA onpejicliseTces kapOboHaTHasi
KECTKOCTb BOJbI.
3| ducnepeusie AncopOuust YKCYCHOH KHMCHOTBI Ha yIvie. 2 2
CHUCTEMBI [Tposonwres onpenesiernue aacopoumm
YKCYCHOM KHCITIOThE HA aKTUBUPOBAHHOM
ymie. Onpeiensercs AMHaMuieckas
EMKOCTb.
410cHOBBI XUMUH Ornpenenenue Coacprianus OKCHI0B 2 2
BSDKYLUMX BEIWLECTB.  |KaJbLUMA U Maruus B mede. Onpenensercs
CunukarHbie CYyMMapHoOe cojieprkatine kapooHaros |
CTPOUTENbHBIE KallbliMst M MarHus B Melic.
MarepHalbl
UTOIo 8 8
Bropas rpynna |
nepHoja |

arrecTauuu (3a4er)

3]



Hroro

[ 28 [ |

| 28

3.4. Kypcosoii npoexT (paboTa) u ero xapaKrepuerHia

He

NPeAyCMOTPEHO.

3.5. WaauBHAya/bHOE 3aJaHUE H €TI0 XaPaKTepHCTHKA
Tabnuua 3.5 Tembl MHAUBULYANLHBLIX 3aaH1ii

Konnuecto uacos ro popmam

00yueHust
Kour. pab Cam. pab
Ne n/n Tema uHAMBHAYAALHOTO 3a4aHus E §
=N =y
Sl z |z | 8| z| Z
3 3 3 g g 2
1 2 3 4 5 5 6 7
IlepBast rpynmna nepuoja arrecranum (3K3amMent) - ounas
dopma (1 cemeerp)
1 |MuguBuayanbHoe 3ananue "XumMuaeckas TepMo/iMiaMKuKa. 7
Xumuueckas kuretTuka'. bojee nojinoe noHuMaHue 3aKkoHOB
XUMHYECKOH TEPMOAMHAMUKH N KUHETHKH, MOJYUEHHUE HABLIKOB |
B pacueTre TerIoBbiX IP(EKTOB, ONPEACTCHUH HANPABICHHOCTH |
XMMHYECKUX TIPOLIECCOB, aHAJIW3€ PEaKLIMOHIHON CriocodHOCTH F
BELIECTB, ONPEACTICHHH CKOPOCTHU PEAKLMK, PACUCTE KOHCTAHTbI 5
PAaBHOBECHS, PABHOBECHbBIX KOHUEHTPALIMHI pearcHTon 1
NPOAYKTOB. |
HUTOTO 7
IlepBasi rpynna nepuosa arrecvauus (3xzaMen) ,
Bropas rpynna neproga arvrecranum (3auer) - ounas gopma
(2 cemecTp)
1| Xumus BOKyLMX matepuanos.PelcHue npakruueckmux 6
pacueTHLIX 3aaau 0o Teme "BsoKyme BeuecTsa’.
UTOro 6
Bropas rpynna mepuona arrecranuu (3auer)
Hroro 13

)



4. BHUABJIEHME PESYVIBTATOB OCBOEHUA ANCUMITJIMHBI

4.1. Tlacnopr ¢ounna enenounnix cpeacts (POC) ne gucHEIIHHE
Tabnuua 4.1 - Macnopr doraa otcHounbix cpenct (POC) no aAucumMmmuHe
Ne Haumenopanue . : . o
) Fexiionorus Bu arrecraupm Buapl saustuii | popmupyembix
n/n | OUEHOUHOro cpecTra .
KOMMETeHUMH
1 2 3 4 5 6
Hoknag, coobwenue  |Tpaauumonuas Tekywmit KOHTPOJIL Jlexunn OIK-1.1.,
o0pazoparen,Has OIIK-1.3.
TEXHOJION S

2 |Konnokeuym TpanuumonHas Texyluni KOHTPOIIL Ilpakruueckue  |OIK-1.1.,
obpazopareiibHas OI1K-1.3.
TEXHONOTHSI

3 |Konrponshas pabora |Tpaguumonnas Tekyuni KOHTPOJIL Kourposbhas, OIK-1.1., |
obOpazoBatebHas CPC OITK-1.2., |
TEXHONOTHs OTK-1.3.

4 |TMoprdonuo Mudopmaunonno-ko | Tekyimit kourpons  |JlaGoparopubie  |OTIK-1.1.,
MMYHUKAUMOHHAS OJITK-1.3. |
obpazoparenbHas “
TEXHOJIOT s

5 |Pa3noypoBHeBbie Tpajmumonnas Texywmii konrpons  |CPC OlK-1.1., 1

3aa4M W 3aJ1aHus ofOpazosareiibHas OIMK-1.2., j
TEXHOJIOI M OIK-1.3. |

6 |Tecr Hndopmannonno-ko |Texyumit kourpos,  [CPC OINK-1.1., i
MMYHUKAUHOHHAS O@K-1.2., [
obpazosBareiinuas OTIK-1.3. ‘
TEXHONOr NS |

7 |Tpenaxep Uudopmaumorno-ko | Tekywmit konrpoas  |CPC OIK-1.1., ’
MMYHHKAUMOH s OIlK-1.2., F
obpasoparennHas Or@K-1.3.
TEXHOJIOr S _

8 [Ox3amenaumonubie TpaanumnoHHas [Tpomexyrounas 3auer, Ok3amen  |OTTK-1.1., §

ounersl obpazoBarelibiias arrecraums OF1K-1.3., 5
TEXHOJIOT U OIK-1.2. |

4.2 Bonpoch! K dKk3ameny (3auery)

Ilepsas rpynua nepuoga arrecrauuu (3x3amen) - ounias popma (1 cemeerp)

1. QopmysnbHbie eannnub Betectra. Komuecrso petnecrsa. Morisiphas Macca seuiectsa. MosspHbiii oGbem
razoo0pa3Horo BeuecTsa.

2. DKBMBANCHT BELLECTBA. DKBUBANECHTHOC YMCIO. DKBUBAJICHT BELECTBA. DKBUBATCHTHOE YUC10. KonuuecTBo
BELUECTBA YKBUBAJIEHTOB. MojisipHast Macca YKBUBAICHTOB.. MOJISIpHbLIA 00beM DKBUBANCHTOB razoo0pasHoro
BELLIECTBA.

3. [lpeamer XUMHUYECKON TEPMOAHHAMKMKH

4. CranpapTHas dHTaJILIUs 00PA30BAHMSA XUMUHECKOFO COCIMHEHMS.

5. Tepmoaunamuueckas cucrema. Okpyxkatoias cpeaa. Bujabl cuerem (M30MpoBaHiibie, 3aKpbiThie, OTKPHITHIE).

6. Cocrosnue cucrembt. TepMosMHaMHUCCKIE TaPaMETPh

7. Tepmoaunamuueckue rnpouecenl (p=const, V= const, T= const, p,T= const, V. T= const).

8. DYHKLMM COCTOSIHUS CUCTEMDBI, DYHKLMM npoLiecca

9. BHyTpeHHsis sHeprus

10. Tennota u pabora.

11. TlepBblii 3aKOH TEPMOIMHAMUKH.

12. TlepBblii 3aK0H TEPMOIMHAMUKH ISt PA3IHYHBIN HPOLECCOB. DHTANBINS CUCTEMBI.

13. Tennosoii addext peakumn. 3akon ecca.



14. BTopoii 3aKOH TEPMOIMHAMMIKH

15. .DuTponus.

16. 3MeHeHUs SHTPONNUK B H30JIMPOBAHHON ¥ 38KPHITON CHCTEMaXx

17. Ypasnenue bonbumatia.

18. Tpetuii 3akoH TepmoarHaMuky. CTariapTHas IHTPONUS.

19. U3MeHeHue SHTPONMY B XHMUUECKOH PeaKLimy.

20. Dueprus 'nb6ca. Duranbiniitibiil v HHTPORMEIHBI akTOpPLI.

21. .Dneprus I'nb0Oca kak KpuTepHit HANPABACHHOCTH XMMHUYECKUX MPOLIECCOB.
22. .BrmsiHue Temneparypil Ha HATIPaBICHUE CaMOIIPOM3BONLHOIO Npouecca

23. Pacuer auTponuu (pazoBoro nepexo/a

24. TlpocTbie U CIOKHBIC peakini., Mexann3M XUMUIECKONH peakuuu.

25. CKOpOCTb XUMHUECKON peaKiuu

26. UzameHeHue KOHUEHTPALIMIA PEAreHTOB 1 MPOLKYKTOB B XOE PEAKLIMH.

27. DaKkTOpbl, BAUSIOUIHE HA CKOPOCTb PEAKILHM.

28. 3aBMCUMOCTbL CKOPOCTH PEAKLIMU OT MPUPOJibI PEArUPYIOLIMX BELLECTS.

29. Iopsaaok ¥ MosiekyasipHOCTb peakiiuu. [lpuaunnt HecoBnasenus.

30. I'oMOreHHbIC M reTePOreHHbIC PEAKLMY.

31. 3akoH AelicTBYIOLIMX MACC JUist @) POMOTCHHbIX PeakiMid; 6) reTeporeHHbIX peakLuii.
32. 3aBHCMMOCTDL CKOPOCTH peakiinm oF temneparypst. paswio Banr-Fodgda. Ypasnenue Appennyca.
33. Dueprus aktuBauun. M3MeticHHe SHEPriK N0 KOOPAKHATE PEaKLMM.

34. 3aBUCMMOCTb CKOPOCTH peakiiuy oF Temneparypsi. [Ipasuno Banr-I'ofda. Vpasuenne Appennyca.
35. CnocoObl BbipaweHHs KOHUCHTPALIMU PACTBOPOB

36. Ilepepacuet KOHUEHTPALMIA.

37. Uxana pH. MonHoe nponsseacHue BOJibi.

38. Pacuer peakimu cpeiibt pacTBOPOB KHCJIOT M OCHORAHMA.

39. Jluccounaums aeKTpoSUTOR.

40. Crenenb anccoupanmu. Koncranra AMccoupaimm.

41. 3akou paszbasnenuns Ocreaibia.

42. Koanurarushble CBOMHCTRA PACTBOPOB HEHMIEKTPOJIUTOB.

43. TonwxeHue JapjieHus napa pacrBOprIens naj pacropom. 3axon Pays.

44. TloBbiLeHHE TEMNEPATYPb! KUIICHUS PACTBOPA.

45. ToHwKeHne TeMnepaTyphi 3amMep3anus pacTeopa.

46. Ocmoc. Ocuotuueckoe gasienue. 3akon Banr-I'odda.

47. KonnuratusHbie CBOHCTBA PACTBOPOB WICKTPOAHTOR. M3oTonnueckuii kosdduument.
48. DNEKTPOXMMUHECKHME CUCTEMbE M ITPOLECChHE.

49. Monnomerannunueckuit »ekrpoa. JDC.

50. 3HaK W BENMUYMHA NOTCHIMAIA WICKTPO/A.

51. BopopoaHbiii onekrpon. Ypasuenus papHorecus. Pacuer noreHimaia.

52. CtaHpapTHBIN NOTEHLMAJ METAITHUCCKOIO IEKTPOAA

53. Pan HanpsokeHui MeTauios

54. Ypapnenue Heprcra.

55. KucnopoaHslii anekrpos, Ypasienus pasnosecus. Pacuer norenumania.

56. lanpBanuueckuii snement. Cxema I, DIEKTPOAHBIE PEAKIIMH.

57. Cesi3b DACKTPHUUECKOM M XMMHUCCKOM paboThbt.

58. Dnexrpoasmkyinas cuna. Pacuer 2J1C.

59. DnemenT Jlanuons-SAkobu.

60. Xumudeckas koppozust.

61. DnexTpoxumMuuecKas KOpposus.

62. Katoauble 1 aHO/iHbIC NPoLEeceh Kopposun. Cxema KM,

63. 3awmMTa METAIOR OT KOPPO3UM (JIETUPOBAHNE METAILIOB).

64. 3aWwmMTa METAJIOB OT KOPPO3IMH {(DACKTPOXUMWICCKAS AIUMTA - KATOANAA, NPOTEKTOPHAS ).
65. 3awMTa METAINOB OT KOPPO3KK (WIMEHEHHE CBOICTE KOPPOZHOHHON CPEbi).
66. 3alKTa METANIOR OT KOPPO3UK (PALIHOHAILHOE KOHCTPYMPOBAHUE W3JICIHIA).



67. AKTHBATOPBI KOPPO3MH.

68. Ocpoenye npuema B3BCIIMBAHMNS, MCTO/IA KUCIOTRO-0CHOBHOIO THTPOBaHUS. PacueTbl ¢ HCMOTb30BAHHEM
3aKOHA DKBUBAJICHTOR.

69. DKCNepUMEHTANILHOC ONPE/ICIICHHE MOJIAPHON MACChl YKBUBAICHTOR AIOMUHUS METO-10M BbITECHEHHUS
BOJOPO/IA M3 KMCJIOTBL. [IpumeneHme 3aKoHa BKBHBAJICHTOR B pacueTax.

70. DKCNEPUMEHTAIILHOE ONPEICICHUE IHTAILIIMKM PACTBOPEHUS COMM METOAOM KalOpPUMETPUM. 3aKkperieHue
NOHATHS DHTANILIUU.

71. DKenepuMenTaibHOE ONPEIEICHUE 3aBUCHMOCTH OTHOCHTEILHONM CKOPOCTH XHMMUYECKOH peakumn ot
KOHLEHTPAaLMK PEAreHToB.

72. DKCNEPUMEHTANILHOE ONIPEIENEHNE 3aBUCUMOCTH CKOPOCTH peakuun oT Temneparypbl. [pumenenne npasuna
Banr-I'odda ans pacuera ckopocTs peakiiny B 3aBMCHMOCTH OT TEMINEPATYpbl.

73. DKCMEPUMEHTANILHOE CMELIEHNE XMMHYECKOPO PABHOBECHS NPH W3MCHEHHH PABHOBEC-HBIX KOHUEHTPaLi
peareHToB 1 npoaykTos. [Hpumenerine npunuuna Jie-llarenve ais onpenesenus nanpapieHus cMeLeHus
XMMHUECKOrO PaBHOBECHS!.

74. Knaccol HEOPraHUYeCKNX COCAMHCHNH, HOMeHKIIaTYpa. CTENCHb OKKCIEHHS.
Oxkucan-TenpHo-poccranosurensubie peakuun. Momspnas macca. KomuecTso Bewiecrsa.

75. DopmysibHAS eAMHULA. DKBUBANCHT JICMEHTA B COEAMHCHUM, JKBUBANEHTBI COEAMHCHUI PA3IMUHBIX KIIACCOB.
Huco okBuBanenTHOCTH. ONpeieieHne YHeia DKBRBAICHTHOCTH COSMHEHMS. YHACTBYIOUIEro B 0OMEHHOMN 1
OKMCJTUTCILHO-BOCCTAHOBUTEILHON peakimi. KOJMHECTBO BEWECTBA DKBHBAICHTOB. AJUMTHBHOCTL MOJISIpHOM
MacChl 9KBUBAJICHTOB. PacueTsl N0 3aKOHY YKBHBAICHTOR.

76. Onpepenenne TeriobiX >GPexTon peakuun. Pacuersl sHTanibnui 00pa3osaHus BELIECTB NPH H3BECTHOM
TETIOBOM 3(p(peKTe peakumu. Pacuer u3MeHeHns DHTPONIMK B XOJC PeaKLuu M npu pazoBblX NpeBpalleHUsx.
Onpegenenye HanpaBaeHHOCTH XUMUUYCCKHX NPOLIECCOB W BEPOSTHOCTH IPOTEKAHUS XMMUUECKON peaKiiu B
3aBUCHMOCTH OT TEMIIEPaTypbl.

77. Tpumenenue 3akona AeHCTBYIOUINX MACC JUIS PACUECTA CKOPOCTEH XMMUYECKMX PEaKLiM, TeKY X
KOHLCHTPALIMI PeareHToB u 1ipojykros. Pacuerst n1o npasuty Bant-iodda. 3akon nelcTByomwmx Mace as
TOMOTEHHBIX M IFeTEPOreHHbIN PCaKilh s coctosuma pasrosecus. [pumenenne npurnuna Jle-Warenbe ans
ONPEACCHUS CMEUICHHKS PABHORCCHS 1IPU M3MCHEHWM YCoBUH nipouecca. Pacuer pasHo.

78. PacueTbl pazivunbx CocoboB BuIpakeHus Konuentpamn pacteopos. Cocrasienue ypasnennil peakuuii
AUCCOLIMALMH COCHAMHEHUI PABIMIHBIX KAACCOS ¥ YPABHEHHI peakumni ruaposiisa coneil. Jluccoumaums cniibHbIX
U cnabbIX 2eKTPOSITOB. Pacuersl seiyuuibl pH B pacTBOpax KUCHOT ¥ OCHOBAHHMII.

79. DNeKTPOAHBIA NOTEHLHA HOHHO-METANIMUECKMX M Fa30BbIX 21eKTpooB. Y pasnenue Heprcra. Pacuer DJ1C
rajlbBaHMYECKUX AJICMEHTOB. COCTABICHUE FabBAHHUCCKUX 1E-MEHTOB W HIIEKTPO/IHBIX NPOLIECCOB.

80. Onpenenenye BO3MONKHOCTH HPOTEKAHUS KOPPOIMH MCTAMIA B 3alaHHbIX YCA0BUAX. CIOCOBbI 3aUiuThl
METAJLI0B OT KOPPO3MH.

81. Bostee nonnoe nonumanue 3aK0HOB XHMUUCCKOM TEPMOARHAMUKH M KHHETHKH, T10JyUeHHE HABLIKOB B pacuere
TEMIOBLIX 2PPEKTOB, ONPEICACHIN HATPABICHHOCTIH XMMHUYECKUX HPOLECCOB, AHANK3E PEAKLIMOHHON
CNOCOBHOCTH BELIECTB, ONPEACNCHIM CKOPOCTH PCAKLIMH, PACUETE KOHCTAHTHI PABHOBECHS, PABHOBECHbIX
KOHUEHTPALMH PearcHToR 1 NPOJAYKTOB.

82. lpuroTorenne pacTBopa 3a1aHHON KOHICHTPALMK W3 KOHUEHTPUPOBAHHOTO pacTopa. OrpeaeieHue
KOHLICHTPALMK KPENKOIO pacTBOpa ¢ nomouibio apeometpa. Pasbasnenue pacrsopos.

83. DKCNEpUMEHTANILHOE ONPEACITICHHE MOJIIPHON MacChl IKBUBAICHTOR ATOMUHHSL METO-0M BHITECHEHMS
BOZIOPOJA U3 KUCNIOTHI. [TpHmeneHne 3aKk0Ha JKBUBATICHTOB B pacueTax

84. Onpenenenne pH pacTBOpoOB KHCIIOT i OCHOBAHMI ¢ HOMOLLBIO PA3IMYHBIX MHIAMKAaTOPOB. CpaBHe-Hu1e
MOMYUEHHBIX BEAMYUH € PACHETHBIMH,

85. Habmoaenue npoLeccoB Koppo3uu METALIOB B 3aBUCHMOCTH OT PABIMUHBIX YCIOBHI HAXOKACHHUS.
AKTUBaLMS KOPPO3HU. 3ALIMTHBIC METALIMYCCKIE NOKPLITH. COCTaBNeHHEe KOPPOZHOHHBIX YCMEHTOB U
INEKTPOAHBIX NPOLECCOR.

86. Hucno skBuBaneHTHoCTH.

87. [lpumenenye OCHOBHbBIX 3aKOHOB XUMUH B KOJMYCCTREHHBIX PACHETAX HO YPaBHCHUAM PeaKLi.

88. TlpumeHenye 3aKoHa YKBUBAJICHTOB B TEPMOXMMUUYECKHX PACCUETAX.

89. PaccueThl ckopocteii peakuun 1 onpeseieHue Gakropos BAMSIOWMX HA CKOPOCTL U CMEILCHHE XHMUUYECKOTO
paBHOBECHSI.

90. PaccueTbl KOHUCHTPaLMH PacTBOPOB.

91. DnexTpoxumMuUUecKHe PACUCTDI (10 YPABHEHUAM PeakiLinii,

92. DnekTpOXMMUYECKHE PACHLTHI 110 YPABHECHHAM PCAKLIM.



93. IpuMeHeHre OCHOBHbIX 3aKOHOB XMMHUHU B KOJHUECTBCHHBIX PACUCTAX 110 YPABHEHUAM peaKLmii.

94. IlpuMeHEHHE 3aKOHOB TEPMO/IMHAMMUKH B TEPMOXAMUUCCKMX paccuerTax.

95. Paccuernl ckopocTeii peakuuy u onpejesctine Gakropos BAUSIOUMX HA CKOPOCTb M CMELIEHHE XMMHUYECKOrO
pPaBHOBECHS.

Bropasi rpynna nepuosa arvectanuu (3auer) - ounan Gopma (2 cemecrp), 3acunas gpopma (2 cemectp)
1. Buabl kecTkocTH BOAbL. EAMHULLI H3MEPCHUSs IKECTKOCTH.

2. Knaccupukauust npupoaHeiX BOJL F10 BEJIMUYMHE IKECTKOCTH 1 N0 MUHEPATIM3ALIMH.

3. Onpepnenetue kKapObOHATHON IKECTKOCTH BO/bI.

4. Metoabl yeTpaHeHus KapOOHATHOM KECTKOCTH: @) TEPMHUUCCKHUI METO YMATIEH s BObI; )
COIOBO-U3BECTKOBbLIM METO/L; B) M3BECTKOBLIN METOA; I') hochaTHbiil MeTOI.

5. PacueTnl :KecTKOCTH BOIbE U MACChl PEAreHTOR, HEOOXOAUMbBIX JIJist YMSITYEHHS BOJIbI.

6. Metog nonHoro obmena. Knaccuduaums voHHTOB.

7. Anucnepchbie cucrembl. Knaccuhukaiins AUCHEPCHLIX CHCTEM 110 Pa3Mepy YacThil JIMCNEPCHON

¢asbl. [ucnepcras aza. Jucneperonnas cpepa.

8. Knlaccnpmkaums aucniepCHbIX CHCTEM 1O arperaTHoMy COCTOSHUIO AMCHEPCHOI (a3l U JUCTIEPCUOHHOM
cpeabl.

9. Knaccudukaius KOANOMAMBIX CHCTEM T10 CTEHEHN B3aUMOACHCTBUS JMCTIEPCHOM (Pa3bl ¢ AMCHEPCHOHHOM
cpeno (imoduibHbie 1 AHOPOOHBIC KOIUTOMAHLIC PACTBOPHI).

10. Knaccuukaums KONNOMAHBIX CUCTEM 110 CTENICHK B3aUMO/ICHCTBIS YACTHLL AMCTIEPCHOM (azbl MEKLY COBOM.
I'enwy v 30014.

11. MeToab! nosy4eHU s JAMCIEPCHbIX CHCTEM.

12. OnTHueckue CBOMCTBA AUCNEPCHBIX CHCTEM.

13. TloBepXHOCTHAS YHEPIHA. OBEPXHOCTHOE HATHKEHMUE.

14. AncopOums. ITAB. Ipumenenue TTAB B crpoutenseree.

15. Konnouunbie pactopbl. CTpoeHHe KOMIOUAHBIX YacTull ruapodhoGHLIX 300eil.
16. YCTOHUMBOCTS 1 KOATYISLMS KOJUIOHAHBIX CHCTEM. BUibl YCTONIHBOCTH. [pasusio ynbue-Tapau.
17. Dakropsl, BIAMSIOWME Ha YCTORUMBOCTE M KOANYISHHIO KOJLIOHIHBIX PACTBOPOB.
18. O6wue PU3NKO-XMMHUCCKKE CBOHCTBA BIIKYIUMX BEUICCTR ¥ X KIaCCH(PUKaLLMS.
19. BozaywHsle Bkyue seiuectsa. Bosayiinas u3pectb.

20. I'MNCORDBIC BHCYLIME BCLECTRA.

21. MarHesuainbHblii UEMEHT.

22. CUMKaTHOE CTEKJIO.

23. XKupkoe crewno.

24. Curannbl.

25. Dapdop, dasHc, 0OOKHIroBLIE KEPAMHUUECKUE MATEPHASIbI.

26. Toprnanauement. Chipbe, NOJYUCHHE, TBEPACHUCE, TIPUMEHEHHE.

27. I'nnnozemMucTbli temeHT. Chipbe, NosiydeHue, TBEpaeHHE, NPUMEHEHHE.

28. 'mppasnuueckas w3pectsb. [yuionanossie qobasku.

29. Kopposzus 6erona. MeToib! 3a1nTh 0T KOPPOZHH.

30. Knacenpukaumst, CrpyKkTypa v CBOMCTBA MOJIMMEPOB.

31. ®usunueckue CBOUCTBA NMOAMMEPOR.

32. HecTpyKius NOJUMEPOR, €C OCHOBHBIE BHJIbL.

33. Ilnactmacesi.

34. Bultbl OSMMEPOB, IPUMCHSCMbIX B CTPOUTENLCTRE.

35. INonumepubie nodasku B OCTOHbLL.

36. Onpenenenme CHIIMKATHONG MOYJIA JKHAKOTO CTEKIA.

37. Onpenenexue 001IEH KECTKOCTH BOJIbI.

38. Onpenenenue KapOOHATHOM KECTKOCTH BO/AbI.

39. Onpenenenune ancopOLmMm yKCYCHOH KMCIIOTh! HA AKTHBHPOBAHHOM YII€.

40. OnpeaeneHne CyMMapHOro coAepKarns KapboHaToB KaibLks W MArdks B Mete.
41. Pacuersl 3KECTKOCTH BO/bI, MACCHE PACTROPCHHLIX COJlel B BOJIE.

42. Pacyerbl Mace pearcHToB, HEOOXO UMBIX ISl YMATHEHHS BObI.

43. Crpoenue uactuul, aucnepcHoii (gasp ruapododbHiii 2omeit. Cocrapnenne Gopmyst Muuesn ruapodobHbix
3001eH.



44, YCTOWYMBOCTL U KOArVJISILMS KOJIOMIHLIX CHCTEM.

45. Onpenenctue noporop Koaryasumuu ruapohednsix 30ei.

46. Pewuenue 3a1a4:paccHeThbi N0 YPABHCHUAM NONYHSHUS M TBEPACHHS BIKYLUMX MATEPUAIIOB.

47. Bo3aywHbIC BOKYILHE MATCPHabl.

48. Ceipbe, NONYHCHUE W TBEPICHHE BOBAYILHON U3BECTH, PUIICOBBIX U MATHE3MAILHBIX BAKYLUMX.

49. T'napaBniuecKue BKyLUNe MaTepUalibi.

50. Ceipbe, MoMyyeHHe U TBEPACHME MNIMHOBEMUCTONO W AOPTIIAH/AICMEHTOB, THAPABIMUYECKON H3BECTH.
51. Cripbe, rosyHeHue v TBEPACHHE MIMHO3EMUCTOIO M TOPTIAHAUEMEHTOB, THAPARIKYECKON U3BECTH.
52. Pewienue 3a)1a4:paccueThl 10 YPaBHEHUsIM NOAYHCHHS W TBEPACHHUS BSUKYUMX MATCPUAIOB.

53. Chrlpbe, MoNnyueHHe 1 TBEPACHUE MIHHOBEMUCTOrO ¥ HOPTIAHLIEMEHTOB, PHAPABIMYECKON W3BECTH.
54. OnpeaeieHue KA4ecTra BOLb! 110 OCHOBHBLIM HOKA3ATEN M.

55. Knaceupurkaums AucnepeHbixX CHCTEM (CTPONTENLHBIC MaTepralin).

56. BbIOOp CTPOUTEINILHBIX MATEPHATIOB B COOTBETCTBUM ¢ XMMHUYECKMM COCTaBOM (CBOMCTBAMM).

57. BbiOop CTPOMUTENbHBIX MATEPHANOB B COOTBETCTBHM € XHMHUYECKHM COCTABOM (CBOHCTBaMM).

58. Cunukarubie marepualibl. Boibop cTponTestbHBIX MATEPHUANOB B COOTBETCTBUY C XHMUUYECKUM COCTABOM
(cBoticTBamu).

59. Onpeneﬂel-me OCHOBHBIX MOKA3ATCNCH KauecTBa BO/ibI.

60. BbiGop cTpOMTENBHBIX MATCPUANTOB B COOTBETCTRHM C XHMHUECKHM COCTaBoM (cBoklcTBamm). JlucnepcHocTsb

MaTepuanos.

61. OcHoBHbIe TPeOOBAHUSA K KAUCCTBY BO/bI MPUMCHACMOM U151 3aTBOPEHNA MUHEPATLHBIX BSXKYLLMX.

62. BuiGop CTPOUTENBLHBIX MATEPHANIOR B COOTBETCTBHM C XMMHUECKHUM COCTABOM (CBOHCTBAMM). Aaresus.
63. BbiGop cTpouTe/ibHbIX MATEPHANIOB B COOTBETCTBUM ¢ XUMUUECKUM cocTaBoM (caoicTiamu). Topowku.
64. BblOop CTPOUTENbHBIX MATEPHANIOB B COOTBETCTRHM C XMMUUECKMM COCTaBoM (crolicTamu). LiemeHTb.
65. Bbibop CTPOMTENLHBIX MATEPUATIOB B COOTBETCTBUM C XUMUUCCKUM COCTABOM (CBOHCTBaMM}. Bosayitibie,
TUAPABIHYECKME MUHEPATLHBLIC BAIKYLLHC.

4.3 TexHoJOrus BHISBICHUS YPOBISE OCBOCHNA B CHMILIHILE

TexHonorus BbIiRICHMUS YPOBHS OCBOCHMS JHCLIMIUTHHBI TPUBOANTCS B (poHte oueHounbix cpeacts (DOC).



5. YYEBHO-METOINYECKOE ¥ MH®OPMAUMOHHOE OBECIEYEHUE OCBOEHMS
JMCUMIJIAHLE (MOAYJIS)

5.1. OcuoBHan H FONONHHTENBLNAN JHTEPATY PR
OcHoBHasn JuTepaTypa

1. Kopopun, H. B.  O6was xumus : yueOHUK Ui BY30B 110 TeXH. HanpasicHuam v cneit. / H. B. Koposun. - 10-¢
M3A., 1on. - Mocksa : Beicwas wixosa. 2008, - 558 ¢. - mi. - (TloSepurens konkypea yuebuukos). - Bubnuorp.: c.
546. - ISBN 978-5-06-004403-4 : 616.00.

2. Cemenos, U.H.  Xumus [Dnexrponnbiti pecype| : yueOnuk / W. H. Cemenos. W. J1. Tepdunosa. - Xumus ;
2019-06-21. - Canxr-IlerepOypr : XUMMU3/IAT, 2016. - 656 ¢. - ISBN 978-5-9388-275-5.
(http://www.iprbookshop.ru/49800.htm!)

IlOﬂOJllll/lTe.IIbHilﬂ Jureparypa

1. [pece, LA, Ocriobl 061l Xumun [Dnekrpounsit pecype] : yuebnoe nocobue / U. A. Tlpecc. - OcHOBbI
obuieit xummu ; 2017-07-01. - Cankr-TlerepGypr : XUMMW3HAT, 2014, - 352 ¢. - ISBN 978-5-93808-234-2.
(http://www.iprbookshop.ru/22542 html)

2. Bonbxun, B. B, O6was xumus. MsOpanubie riaen : yuel. nocobue 1is BY208 110 HANPaBieHusiM NOATOT. U
cnetl. B 001 TeXHUKK 1 Texnonoriu / B. B, Bonsxun. - 2-¢ usa.. nepepad. u gor. - Cankr-TerepGypr ; Mocksa ;
Kpacronap : Jlanb, 2008. - 379 ¢. : i, - (YueOuuku s sy3os. Crieumanbhas sureparypa). - ISBN
978-5-8114-0831-3 : 613.00.

3. XvMus © METO/L. yKa3ausi 110 BbHIONHCHHIO KOHTPONLHON paborul Ne | ais nanpasnenuns 271101.65
"CTPOMTENLCTBO YHHKANBHLIX 34aHNH 1 CoopysreHnit" 32040l Gopmist 0byuenns / Hosocu®. roc.
apxXUTEeKTyp.-CcTpouT. YH-T, Kag. xumuu | cocr.: A. M. Jlanunenxko, M. J1. Kocunosa,C. B. Chicoes. -
Hosocubupck : HIACY (Cuberpun), 2013, - 28 ¢. 2 rabn. - 6.u.

4. Axumo, JLU.  Xumus [Dnexrponnedi pecvpe] © yuebroe nocobue / J1. W. Akumos, A. W. [Tasnos. -
Canir-TlerepOypr : Cankr-TlerepGyprexuii rocy 1apeTBeHHbIR aPXUTEKTYPHO-CTPOUTENLHBIN yHUBEpCUTeT, DBC
ACB, 2011. - 142 ¢. - ISBN 978-5-9227-0291-1. (http://www.iprbookshop.ru/ 19054 html)

MeTOll“‘leCKl/le VYRAZAM A

1. OCHOBHbBIE MOHATHS 1 3AKOHBI XMMMH I KOHTPOJILHBIC 3a4aHus JUis 1 Kypea no HanpapjieHuio noaroToBKH1
08.03.01 "Crpoutenbereo” Beex dopm obyuenus / M-so o6pazosanus u nayku P®, Hosocub. roc.
apXHUTEKTYP.-CTpOUT. yH-T (Cuberpin), Kad. xumun ; cocr. M. JI. Kocunosa. - Hosocubupek : HIACY
(Cuberpun), 2015. - 28 ¢. : rabn. - H.u.

2. OKHMCAUTENBHO-BOCCTAHOBUTENbHBIC PEAKLLK | METOJL. YKazanus s | kypea peex crietl. v popm obyuenus /
Hoeocu6. roc. apxurekryp.-crpout. yu-1 (Cuberpun), Kad. xumum ; coer. T. H. YUepemuncunna. - HoocuGupek :
HI'ACY (Cuberpun), 2011. - 12 ¢. - 6.1

3. Wepwnera, T. A. (npo@. : HIACY (CuGerpun), kad. Xumus).  Xumusg : yued. nocobue anst Noaror. K
recruposatmio / T. A. lepunera ; Hosocu. roc. apxutexryp.-ctpout. yu-1 (Cuberpun). - HorocuGupek :
HI'ACY (Cuberpun), 2011, - 148 ¢. : 1abn. - bubauorp.: ¢. 148. - ISBN 978-5-7795-0544-4 : 136.00.

4. MonHble pashosecus [ nekTporbiil pecype] : METoAMUecKMe yKazaHus o BbINOJIHEHHIO 1a00paTopHOi
paboThi no Harpassiennsm noproroku 08.03.01 "Crpourenserso” (npodusin "BonocHabrkenue u
BoAoOTBeACHHE", "TIPON3BOACTBO M NPUMEHEHUE CTPOUTEIILHBIN MATEPHANIOR, W3ACAKIM KOHCTPYKUMH") 1
20.03.02 "Tpuponoobycrpoiictso 1 Bosononsoeanue” scex Gpopm obyuenus / M-po oGpazosanus u Hayku Pd,
Hosocud. roc. apxurekryp.-crpout. yu-1 (Cuberpun), Kad. xumun ; coct. H. A. Crapuesa. - HoBocuGupek :
HI'ACY (Cuberpun), 2016. - Dnexr

5. COOpHUK 3a/1a4 M yHipaKHeHnii no xumun | ekrponnsiii pecype] @ no nanpaeienuio noaroroeku 08.03.01
"Crpounresnberso” seex dopm obyuctins / M-so ofpazosarus 1 nayku P®, HosocuG. roc. apxuTeKTyp.-CTpOUT.
yH-T (Cuberpun), Kad. xumuu ; coer. I TL Anexceesa. - HosoeuGupek : HETACY (Cuberpun), 2015, - Dnekrpon.
TeKcT. - 6.1,

6. Peakunu B pacTBOpax siiekTpoiuton [ Brekrponniii pecype] : meto. ykasanus ans | kypea seex cnetl. u Gopm
o6yuenus / Hoocu6. roc. apxutexryp.-crpout. yu-1 (Cnberpun), Kady. xumuu ; coer. T. H. Yepemucuna. -
Hosocubupck : H'ACY (Cuberpun), 2013, - Dnexrpon. Tekcr. - 6.1,



7. Cocras 1 colicTBa pacTBOPOB [DNCKTPOHHBIN Pecype] : METOAMUECKHE YKa3auus 10 PELLeHMIO 3aay A |
Kypca Bcex Hanpasaenni u gopm obyuenus / Hopocub. roc. apxurexryp.-crpont. yu-1, Kad. xumun ; cocr.: T.
M. Kpyrckas, O. A. Tlonynuna. - Hosocubupex : H'ACY(CuGerpun), 2014. - Dnextpon. Tekcrt. - 6.1

8. Xumus : METO/1. yKa3aHHsi N0 BhITIOAHEHHIO KOHTPOIbHOMN paborsi No 2 st nanpasnenus 271101.65
"CTpOMTENbCTBO YHUKAILHBIX 3AaHuil 1 coopyskennit” 3aounoil popmt oGyuenus / Hosocub. roc.
apXMUTEKTYP.-CTpoMT. YH-T, Kadh. xumun ; coct.: M. JI. Kocunosa, A. M. fanunenko,C. B. Chicoes. -
Hosocubupcek : HITACY (Cuberpun), 2013. - 29 ¢ : abn. - 6.11.

9. CocraB 1 CBOMCTBA PACTBOPOB | METOMMUECKME YKAZAHNS 110 PELICHMIO 3a/a4 Ji1s | Kypca BCex HanpasieHuii u
(opm 0byuenus / Hosoeu®. roc. apxurextyp.-crpout. yu-1, Kad. xumun ; cocr.: T. M. Kpyrekas, O. A.
[Tonynuna. - HosocuGupek : HEACY (Cuberpun), 2014. - 28 ¢. - 6.1,

10. Xumuueckas TepMoarHaAMUKA © MEAMBUL. 3a1anus no aucunrinae "O6uy. xumua" s | Kypca Bcex cnelu,.
anee. popmbl 06yuenus / Hosoen®. roc. apxurexryp.-ctpout. yn-1 (Cuberpun), Kad. xumun ; coer.: T. M.
Kpyrckas, C. B. Coicoes, B. A. Liecraxos. - HosocuGupek :HI'ACY (Cuberpun), 2007. - 44 ¢. - 6.1

I'l. MuanBrayanshoe 3a1au1e no XMMuK H METOAMUCCKHE YKA3aHMs 110 Cro BLINOIHEHUIO : 15l HANPABACHHS
08.03.01 "CrpourenbeTo" ouno-3a0unoit Gpopmst 06yuetina / M-go obpaszosanus v nayku PO ; Hoocu6. roc.
apXUTeKTyp.-cTpouT. yu-T (Cubcrpun), Kad. xumum ; coct. T. M. Kpyrekas. - Hosocn6upex : HPACY
(Cubetpun), 2015. - 40 c. : taba. - 6.4.

12. CGophuk 3aa4 1 ynpascHeHnH Ho XUMKK @ 1o nanpassicimio noarotosii 08.03.01 "Crpoutenberso” peex
Popm 06yuenus / M-go obpasosatius u nayku PD. Hosocub. roc. apxurektyp.-crpout. yu-1 (Cuberpun), Kadg.
xumun ; cocr. I T1. Anexceesa. - Hosocubupek : HI'TACY (Cuberpun), 2015, - 72 ¢. 1 rabn. - 6.1

13. MHpmBuayanbHoe 321aH1e 110 XMMHK # METOMUCCKHE YKA3aHMs 110 €10 BBITOIHEHHIO | DACKTPOHHDI pecype]
: ang nanpagsequs 08.03.01 "Crpoutenbereo” otHo-3a0unol Gopmbi 06yueHus / M-go obpazosatus ¥ Hayku PO
; Hosocu®. roc. apxutextyp.-crpout. yn-1 (Cuberpun), Kad. xumun ; coer. T. M. Kpyrckas. - Hosocubupek
HI'ACY (Cuberpun), 2015. - DnekTpon. texcr. - 6.11.

14. Xumuueckoe papHosecue [ DnekTpoublii pecype] : METoAMUECKHE yKasaiks MO BLITIONHEHHIO 1a6. paGoTbi
ans 1 kypea geex cnew. u popm obyueHms / M-go o6pazopanus u vayiu P®, Hosocub. roc. APXHUTEKTYP.-CTPOMT.
yH-T (Cubcrpun), Kad. xumuu ; cocr.: A. M. Hanuneriko,H. B. baaruauna, M. JI. Kocunosa. - Hoeocubmper :
HI'ACY (Cuberpun), 2009. - 1 snexrpon. ont. auck (CD-R) @ tada. - 6.1

15, XvMHUECKOE PABHOBECHE & METO/. YKa3allist 110 BLINOJIHCHIWIO a6, pabothl ans | kypea Beex cnetl. u Gpopm
06y4enns / Hosocub. roc. apxurektyp.-crpowt. yu-t (Cuderpun), Kad. xumun ; cocr.: A. M. Hawnwunenxo, H. B.
bnarununa, M. J1. Kocunoea. - Hosocubuper : HI'ACY (Cubcrpun), 2009, - 12 ¢, un. - 6.1,

Hopmarusnas joxymenranms

1. M3Bectus sysos. Crpourensereo. 10-11. - 2016.

lepuogunueckue nzamus

I. BectHux MI'CVY. 10.-2014.

5.2. Henoabzyempie 6azhy fauubIX B HHGOPMATMOHIUDIE CHPABOMHBLIC CHCTEMb]

Tabauua 5.1 Ucnonbayemoe nporpammioe obecricucHume

Ne Hanmenosanne [Toxreepxaenue P
‘ Konnuectso auneHsuii
n/n MHOPMALIMOHHBIX PECYPCOB JMLEH3MK
1 2 3 4
I |Office Project 2007 Professional AKT BLINONHEHHLIX paboT o 500
15.08.2020r NeA7
2 |Windows XP Professional Ceprudukar or 20.08.2007 502

Ned2605370, Ceprugukar or
17.07.2008 No4d4290964,
Ceprudmrar or 26.09.2008
Nedd607324

Tabnnua 5.2 Mcnomssyemsie Gasst JanHbiX 1 uH(OPMALHOHHO-CIIPABOUHBIC CHCTEMBI



No Haumenosanue

Homreepxnenue

KonuuecTBo nnuensnii

n/n YHPOPMALIMOHHBIX PECYPCOB JIMLICH3KH
1 2 3 4
1 |Hayunas anexrponuas Gubnuorexa Ceoboano pacnpocrtpansemas bJI, 1 000
AKT BLIHIOIHEHHDBIX padoT oT
15.08.2020r NeA7, Jlorosop Ne
SIO-4731/2021 o1 17.03.2021
2 |[MOODLE - [Mopran aucraniumoHtoro Crpobonno pacnpocrpausemas b1, 1 000
obyuenust HI'ACY (Cuberpuin) AKT BBINOAHEHHBIX paboT 07
15.08.2020r NeA7
3 |Oduumansubiii cair NIHTH CoboaHo pacnipoctpansemas bJl, 1000
AKT BBITOJHEHHBIX paboT oT
15.08.20201 NeA7
4 |ITpoeccronHanbHbie CHPaBOHHBIC KOHTPAKT Ne 32-21-44 or
cucrembl "Texakenept” yueo. 03.08.2021 (py6.)
5 |OnekTponHbIi KaTanor SubiMoTeKK Horopop o1 20.10.2016 Ne[6816 , 500

HI'ACY (CuGerpun)

AKT BHINTONHEHHbBIX f%lﬁ(ﬂ‘ ar

15.08.2020r NeA7

Tabauua 5.3 Ucnonb3yemble HHTEPHET-PECYPCh

Ne Hanmenosanue .
Cenuika
n/n MHDOPMALMOHHBIX PECYPCOB
1 2 3

I {MndopmannorHo-cnpasouHsiii nopran
Library.ru

http://www.library.ru/

2 |DBC IPRbooks

hitp://www.iprbookshop.ru/

3 |«H3Becrus By3os. CTpOMTEALCTEROY

http://izvuzstr.sibstrin.ru/

4 |Caitt 0 xumun. CNpaBoOUHUK XUMKMKA.
DUZUKO-XMMHUUCCKHE BEIUYHHBI

i

http://www.xumuk.ru/

5 |DneKTpoHHbIN pecype yuebHoM
Jureparypbl Munucreperaa
obpazosanus PO

http://window.edu.ru/

5.3. MeTOL]l/l‘lQCKHQ PEKOMCHIQUEMMY J¥C OPVAMM3IANMY M3YWCH M 31 CIE M LT H B EE

Tabnnua 5.4 Menonesyemsie 00pazoBarelibHbIe TEXHOROMMH

No Haumenoraune " . .
. Bug zausruii Kparkas xapakrepucrrka
n/n Texnonoruu
1 2 3 4

1. |AyauTopHbIE FIOTOUHBIE W
IPYNIOBLIE 3aHATHS B
CreLHaNM3nPOBAHHbBIX
KJiaccax

Undopmatponnsie nexumu,
NPAKTHUECKHE 3aHITHS

Ha nexupmsx: uenonwv3opanue
MYJIbTHMEIMIHHOTO NPE3eHTALIMOHHOTO
000pYIOBAHKS ¢ ACMOHCTpaLMEN
BUJICOPMIILMOB, GOTOrpad i, KOMIMLIOTEPHBIX
npesedranuid, Ha npakruueckux 3aHsaThsax:
OCBOCHHE KOHKPETHBIX YMCHHI M HABBIKOB 110
APEUIOKEHHOMY NIPSNOJABATENCM ANTOPHTMY.

2. [Meroa npobnemuoro
U3JI0)KEHUS MaTepralia

HIpobnemusic
JICKLMK, IPAKTHUCCKIAE
BAHATHS

CamocTosTe/IbHOE H3YUCHHUE CTYAEHTAMU
Mareprana JeKUUH ¢ nocsieaytoneh
pMckyccueit B ayauropun. Opravnsauyis
yuebHOM paboThi, HaNPaBiCHHasA HA PELLEHHE
KOMIJIEKCHON YUueOHO-T103HaBaTeNbLHOU 3a1auu
Ha NPAKTHUECKMX 3aHATHAX.




HurepakruHas (opma
NPOBEACHHMS 3AHSITHI

Jlexums-auckyceus,
nexims-oecena

Jlexuust «oGpatHOM cBsi3uy», npeanonaraiomas
00CYKIEHHE CNOPHBIX BOTIPOCOB,
BO3ZHUKAIOILMX NPH WTOKEHUW MaTepuana B
ayHTOPHH.

Berpeun ¢ nipeacraButenstMu npoQuibHbIX
KOMINAHUHI, MOCCUICHNE CICLHAIM3UPOBAHHBIX
BLICTABOK.

Hucranunonnoe obyuenvie

Camocrostenbuas padbora,
Kypeoas pabora

CamMoCTOATENLHO u3yUeHne 00yHaioIUMHUCH
yueOHOro marepuana B AMCTaHLHOHHOM
pexxume na noprane http://do.sibstrin.ru/,
CAMOKOHTPOIlb OCBOCHHS MaTepuaia ¢
MCTIONBL30BAHUEM TECTOBOM Oasbl noprana
JMCTAHUHOHHOTO O0YUCHMS, KOHCYIbTALMY 110
BBITOJIHEHHIO NPAKTHYCCKUX 3a4aHUM 1
KYPCOBOMY NPOSKTHPOBaHKIO B on-line
pPeIKUME.




6. MATEPUAJIDHO-TEXHUUYECKOE OBECHEYEHUE

Tabnuua 6.1 — Marepuasnbho-texnuteckoe ofecticuenne AMCUMITHHb]

Haumenopanue cneuyansbusix™
NMOMEUIEHHUHM U NTOMELILCHMM /115
CaMOCTOATELHOM paboThi

OcHameHne CneumuanbibiX NOMEILCHUN M HOMEIICHUI JUIS CAMOCTOATEBHOMU
paloTh

1

2

3naHue 1abopaTopHOro Koprnyca
no yn.Typreuesa, 159, 364 ay.
(Jlekuuu)

Yuebnas ayiuropust Uist POBEACHMUS 3aHATHI IEKUMOHHOTO THIA, 3aHATHI
CEMUHAPCKOTO TUTIA, KYPCOBOIO MPOEKTUPOBAHUS (BBINONHEHHUS KYPCOBBIX
padoT), rpyNnioBbLIX 1 UHAUBHAYATLHBLIX KOHCYILTALUNN, TEKYLIErO KOHTPOS
U MIPOMEIKYTOUHOM aTTECTALIMH.

O01ee konuygecrso mecr: 200

3nanue 1abopaTopHOro Kopiyca
no yn. Typrenera, 159, 365 ayn.
(Jlaboparopusie, Konrponshas,
3auer, Dk3amen, [pakThueckue,

CPC)

Yuebuas ayiwT0pus [Jisi NPOBEACHUS 3aHATHI CEMUHAPCKOTO THIA,
PPYNIIOBBLIX W MHAKBHAYAILHBIX KOHCYIBTALMIA, TEKYILETrO KOHTPOIS K
MPOMENYTOUHON aTTecTalny

Jlaboparoprbie KOMIIEKChE: YK 110 Kypey Xumuu | wt.;O60pyaosanme s
yueOnoro npouecca: jocka ayauropHas | wr.;Mebenb: wikad 4 wr., crosibl
IS wr.;JlaGoparopuoe obopynosaiue: paznoe 1 .

Ob1uee kosmuecreo mect: 30

3nanue 1aboparopHOro Kopryca
no yn.Typreuesa, 159, 366 aya.
(JlaboparopHbie)

YueOnas ayauTopus Uis NPOBEACHHS 3aHIATHH CEMUHAPCKOrO THMA,
PPYONOBBLIX Y1 HHAWBHIYAJIbHLIX KOHCYILTALMM, TEKYLLEI0 KOHTPOJIS U
POMENYTOUHON aTrecTalmm

JlaGoparopibie KOMIUICKCHI: Yiik 110 Kypey Xumun 7 wr.;060pynosatue as
yuebHOro npouecea: ocka ayMrophas 2 urr.;Mebennb: wikad 5 wr., CTobI
30 wrr.;JlaGoparophoe odopynosanue: paznoe 1 wir., Mewanka 2 wr.
Obuwee koanuecrso mect: 30

3aanue 1aboparopHOro Kopiyca
no yn.Typrewesa, 159, 371 aya.
(JTabGoparophbic)

Yuebnas ayiuTopus JUisl NPOBEICHUS 3aHATHI CEMHHAPCKOrO THIa,
FPYIIOBBIX W MHAWBUAYAJILHBIX KOHCYbTALMH, TEKYILEr0 KOHTPONS U
NPOMEKYTOUHON aTTecTalmm

JiaGoparophble KOMIUIEKChI: YK 1O Kypey Xumun | wr.;WUamepurenshoe
obopynopativie: TepMomerp | ., nonometpus | wrr;Mebenn: wikad) 6 wr.,
saboparopuas 4 wit.. crosn 20 wr., tymba 22 wr.;JlaGoparopHoe
oGopysosanue: paztoe | wiT., HarpesarenbHoe 06opyaoBaHue 2 .
O0wee konuuecrro mecr: 30

3aanue n1abopaTopHOro Kopnyca
no yn. Typreuesa, 159, 372 ayj.

Vyehuas AYAATOpUst st POBCACHMSI 3aHATUIA CEMUHAPCKOro Tvna,
FPYHNHNoOBLIX M MHAWBHIAYANLHBIX l(()l-l(.‘yﬂb"l"c‘.lll/iﬁ, TCKYULCTO KOHTPOJIA K

(Jlabopatopibic) NPOMEKYTOUHOU aTTeCTaly
JlaGoparopHbic KOMILICKCBE: YAK N0 Kypey xumuu | wr.;Mebenb:
aaboparopuas 8 urr., croner 12 wr.;JlaGoparophoe obopyoBanue:
HarpeparesibHoe o0opyloBaHue | .
O61ee kosuuecTro Mect: 30

*

Cﬂeul/lﬂﬂbl-{bl(‘) NOMCINECHUS — _\/’-IC6H LIC AYIXUTOPUM JIJISE NIPOBEACHMS 3aHITH i JICKI{HOHHOIQ THUNa, 3aHATUH

CCMHMHAPCKOro Tura, KypcoBore HPOCKTHPOBAHWA {BBINOJILICHKE KYPCOBbIX [)360'1'), PYNnoBbIX U
WHAMBUYAITBHBLIX KOHCYNbLTALMH H, TEKYIECTO KOHTPONS W ll[)(ﬂ\/l@')l‘\'}"’l"("‘ill()@’l arrecraimmy, a Tak >Ke noMeeHus aist

CaMOCTOSITENbHOM PabOThi

ABTOP-pazpaloTumK (Beay Ml JeKkTop)

H.B.IHansHesa
YO

—

(n‘%mcn.)




1. MACIIOPT PABOYEN HPOIPAMMbI JUCUUTIIMHBI
Tabnuua 1.1 OcHoBaHWe At peanu3aliui JUCUMTIMHDI

Kon HanpaeneHus noarotoBku/ cneumanbsHOCTH 08.03.01
Hampasnenue noarotoBku/ crneumanbHOCTD CTponTelIbCTBO
VYporeHb 00OpasoBaHus bakanaspuar
I'on pazpaboTku/obHoBACHMS) 2022

Tabnuua 1.2 Crpykrypa AMCLMINTMHBL B COOTBETCTBHM C YUEOHbIM FTAHOM

Buabl yueOHoii paboTbl, BKIIIOUas CAMOCTOATENILHYIO paboTy Dopma obyucHp
: :
00YHaIOLKXCS U TPYAOEMKOCTD AMCHUMILIHHbI ovHas OUHO-3a04HAA | A0UHas
TpynoemKkocTb AUCUMIIIMHB] 3aUETHBIX SIHHULL 5 [
aKaJeMHHCCKHX 180
yacos B |
Konrakrhas pabora, |Ayauropuas JIEKUMH 32 [
Hac NIPaKTHYECKHE 30 |
BAHSATHS!
naboparopHbii 20
HPaAKTHKYM ,
Bueaynvrophas |
CamocrosTenbHas pabora, yac 98
Tabnuua 1.3 Dopmbl KOHTPOJIS AUCLMIIUHDI
Cemectp dopma obyuentis: _
U popma KOHTPOIIS o1Hast OYHO-3204HA za0UHast
NIEPUOALI KOHTPOJIS 1,2 cem ‘
aK3aMeH (bl) 1 cem
3a4€T (bl) 2 cem
KypcoBasi pabora
KypCOBOM IPOEKT h
HHIWBUIYAILHOE 3a1aHKe (KOHTPOJbHAas padoTa) 1.2 cem L
Tabnuua 1.4 Buaesl camocTostenbHo padoTh
. . Dopma oy e
Bup camocrositennbHOM paGoThi Bua zansrus Tun nepuona I =
oHast OMHO-300MHAS | 520U HAs
. Teoperuueckoe
ITonroroBka Kk nekuusam Jlekimn ~ 5
olbyueHue 32
IloaroroBka k npakTHYECKUM T — Teopernueckoe
AKTUUECKUE
3aHATHUAM P obyueHue 30
IMonroroeka k naboparopHoii i Teopernueckoe
JlaGoparopunie
pabore obyueHue 20
BeInonHeHne KOHTPOILHO#M P Teoperuueckoe
KoHntponbHhas -
paboThI o0yueHue 13
; DK3aMeHalMOHH
[Tonroroska k 3aueTy 3auer
bIC CECCHUH 2
DK3aMeHauMOHH
[TonroroBka K 3K3ameHy OK3aMeH
b€ CECCHU |
Hroro 98
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