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Yposensb obpaszosanus Oakanappuar Crarye AucunmimMnby OazoBast uacThb
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1. DACIIOPT PABOYEM NMPOTrPAMMBbI JUMCHMTTIMHBI
Tabsimua 1.1 OcHoBanue [uist peain3aumyu JUCUMIIUHD]

KOI[ HarpaBJiCHHUs IIO)],FOTOBKM/ CrcHalibHOCTH

20.03.02

HaﬂpaBJ‘leHl/lC ﬂOJlFO’l“()BKl’I/ CrCMajibHOCTh

[TpuponoobycTpoiicTBO M BOMOMONL30BAHKE

YposeHb 00pazopatms

bakanagpuar

lon pazpaborku/obHoBICHHS

2020

Tabnuua 1.2 CrpykTypa AMCUMILIMEBE B COOTBETCTBUM C yUEOHBIM M1aHOM

Buapl yue6HOI paboTbl, BKIIIOYAs CAMOCTOSTEILHYIO

paboTy 00yHAIOIMXCS W TPYAOEMKOCTD JAMCLMILIMHbI

dopma obyueHus:

ouHas OHHO-3204HAas 3a0uHasl
TpypoemKkocTb IMCUUTUTMHDI 3aUCTHLIX CJIMHULL 5
AKaIeMUUCCKHX 130
HacoB
Kowrakrnasi padora, |Ayantopuas Jekumu 32
yac NpaKTHIECKne 29
3AHATHS -
nabopaTopHbiii 28
MPaKTHKYM -
Bheaynuropnas
CamocTrosTenbHas pabora, yac 98
Tabnuua 1.3 Oopmbl KOHTPOJIS ANCUHILIMHDI
Cemectp Dopma 00yueHus:
1 (popma KOHTPOJIsI OuHasl OUYHO-3a04HAas 3a04Has
NEePUObI KOHTPOIS 1,2 cem
aK3ameH (bl) 1 cem
3a4€T (b1) 2 cem
KypcoBasi paboTta
KYPCOBOH NpoeKT
MHAMBUAYAJILHOE 3a/1aHue (KOHTPOJbHas padoTa) 1,2 cem
Tabnuua 1.4 Buasl camocrosrenbhoi paboThi
. . ®opma 00yueHus
Bun camocrostenbHoi paboTbi Bug zausarus I'un nepuopa Y
ouHas OYHO-3a04Hast | 3a04Has
! Teoperuueckoe
[Toaroroska K JieKuusim Jlekuun
obyueHue 32
[ToproroBka K rpakTryeckum i Teopernueckoe
Ipakrnueckue "
3aHITHAM obOyueHue 22
IToaroroBka k nabopaTtopHoi Teoperudeckoe
JlaGoparopubie
pabore o0yuenue 28
Buinonuenne kouTposibHoOM Teoperuueckoe
Konrponbuas
padoTbI obyuetue 13
DK3aMeHaLMOHH
IToaroroBka k 3auery 3auer .
bI€ Ceccru 2
" DK3aMeHalMOHH
[Toaroroska k aK3ameHy Dk3amen
bIC CECCUM 1

Hroro

98




2. HEJIb OCBOEHUS JINCLHMNMINHBI

2.1. ]_le.]'lb M 3a/AYH OCBOCHM S AMCLM IJIM H bI

NoJiy4yeHue (I)}/ HAAMEHTAJIbHOI'O

W HPUKAQHOIO XUMHUHYECKOIO ()6[)1‘1’3()!52“-[145] B XOAC NOJAroToOBKHU 6ﬂKaJ1aBpOB no

HarpapJICHHIO <<CTPOI/|T€IIbC'I‘BO)) W ero JajibHCHILIECE MCTOJIL30BAHKE B l'!ayLlHOﬁ n I'lpilKTH‘lGCKOﬁ ACATCIILHOCTH.

3&)13‘-! K OCBOCHMUSI JUCLMTIJIMHDI:

1. CO3JaHHUE XUMHUYECCKOIO MbILLUJIEHHS, 3HAHUE U NPUMEHCHHE 3aKOHOB XUMWU [IJ151 pELLICHUS 3aaY C'TpOHTCﬂbHOﬁ
TCXHOJIOFMH HA COBPEMEHHOM YPOBHE.

2.2. [lepeuenn NianHpyemMbiX pe3yabTaToR 00y4eHus no JUCHHILINEE (MOLYJII0), COOTHECEHHBIX ¢

NJIAHHPYEMbIMH Pe3yJibTaTam

U OCBOCH i sI 06I)iﬁf}()BH'I‘CJll)l-lOifi HPOrpaMmMbi

Hannas pucuunnvna Hauenena Ha pOpPMUPOBaHME CAELYIOUMX KOMITETEHUMH (B COOTBETCTBMH C yueOHbIM
TUIAHOM, YTBEPIKAEHHbLIM PEKTOPOM ):

Tabnuua 2.1 Kapra dopmupopatins KOMRETEHLMH MO AUCLUILTHHE

Kon u coneprkarine Pacumdposka koMneTeHUMK 10 KOMNOHEHTaM
komnereHuuu (no GI'oC ) (3HaTb, yMETb, BNAJETD)

JLNID:| pCElJ]HiinMOﬁ JAUCUHTIUTHUHDI

|

2

OIIK-1 cnocobHocTbio npeayemMoTpers Mepbi  [3HaTh: bazoBbie (PUIMUECKHE W XMMHYECKME 3aKOHbI JUTS
M0 COXPAHEHMIO U 3ALUMTE IKOCHUCTEMbI B XO/I&  |peLieH sl 3a/1a4 poeccuonanbHoi aesTesibHoCTH Baustue
CBOEH 00LECTBEHHOM M NPOeccHoHanbHo BO3JICHCTBUS TEXHOICHHbBIX (JAKTOPOB HA COCTOSIHUE

ACATC/IbHOCTH

OKPY2KalOLLEH Cpe/ibi.

ymerb: Boissiats u kinaccuduumpoBats (Gpuzuveckue u
XUMHMUECKUE NPOLIECCHI, POTEKAIOIINE Ha 00bEKTE
npodeccHoHabLHOMN JIESITELHOCTH.

Bi1aeTh: MeTOMKON BBISABICHMS W KNacCU(HKALLMs
(PM3HUECKNX U XMMUUYECKMX TIPOLECCOB, NPOTEKAIOLLMX HA
o0beKTe NpodeccHOHaNILHOMN AEATEIbHOCTH. METOAMKOL!
npeacrasnenus 0azoBbIX I NPOPECCHOHAILHOM cepbl
(PMBMUCCKHX MPOLIECCOB W ABJACHUHU B BU/IE
MaTeMaTHUeCKOro(Mx) ypapHeHus(ii).

OTIK-2 cnocobHocTbIO petath cranjaptubie  [34aThb: MH(OPMaALMOHIbIE pecypebl, CoaepIKaLLHe pesIeBaHTHYIO
331241 NPO(PECCMOHALHOM JesTeNbHOCTH Ha  |MH(OpMaLmio 06 06bekTe NPOecCUOHATLHOMN AeSTENLHOCTH.

OCHOBE UH(OPMALMOHHOM W
Oubauorpauueckoi KyabTypbi
NpUMEHEHHEM

MHPOPMALIMOHHO-KOMMYHUKALMOHHbIX
TEXHONOTHI U C YHETOM OCHOBHBIX TpeOOBaHuI
MHPOPMALIMOHHOM Oe30MacHOCTH

ymeTh: Bbibupath HHpOPMALIMOHHBIC PECYPChI, COAEPIKALLHE
¢ penesanThyto uHdpopmanuio 06 obbekre npodeccHoHanbHOM
AEATeNILHOCTH.

BaaeTh: MeToankoi BrIGopa MHHOPMALIMOHHBIX PECYPCOB,
COJiCPIKALUMX PENeBAHTHYIO HHOPMAaLMIO 00 00beKTE
npo(eccHoHaANbLHOMN AEATENLHOCTH.

Tabnvua 2.2 Xapakrepucrika ypoBHEH OCBOCHHMS AUCIMIIMHD]

YpoBeHb ocBOEHMs

XapakrepucTuka

1

2

[Toporosbiii
(Y1OBNETBOPHTENBHO)

HocTurnyToiii ypoBeHb OLEHKH pe3yJibTaToB 00y4eHHs I0Ka3bIBAET, UTO CTYACHT
obnajiaeT HEOOXOAUMON CHCTEMOM 3HAHKI W BIANEET HEKOTOPBLIMU YMEHUSIMH MO
AWCLMTUTMHE, CIOCOOEH NIOHUMATh U UHTEPHPETHPOBATH OCBOEHHYIO
unpopmaLmio.

[TpoasuHyTHIH
(xopowo)

HocrurnyTolit yposeHb oUeHKH pe3ybTaToB 00yueHus NoKas3biBaeT, UTo CTY/CHT
POJACMOHCTPUPOBAN 1JiyOOKHE NIPOUHDBIC 3HAHMS W PA3BUTHIE NPAKTHUCCKUE
YMEHHUS 1 HABLIKM, MOXKET CPABHMBATL, OLEHUBATH M Bbl-OUPaTh METO1bI
pelenus 3aannid, paboTaTh LeeHanpaBaeHHO, HCMOJIb3Ys CBI3aHHbIE MEKTY
co00M (popmbl rpecTaBieHus nHdpopmaLmu.




Yrayonexubiii
(OTSIMYHO)

JoCTUrHY THIH ypOBEHDL OLICHKM PE3YJibTaTOB 0OYUEHHS CBUAETEILCTBYET O TOM,
4TO CTYACHT cilocoben 06001aTh ¥ OUEHUBATL HH(OPMALIMIO, NO-TYUYEHHYIO Ha
OCHOBC MCCJICI0BAHKUSA HECTAHAAPTHON CUTYALIMK; MCTIONBb-30BaTh CBEACHUS W3
Pas/JHYHbIX UCTOUHKMKOB, YCIEUIHO COOTHOCA UX C MPEI0KEHHON CUTYaLIMEH.

[Ipumeuanue.

1. Konunuecrsennbie nokasareiu YPOBHA OCBOCHHUSA JUCLMITITUHDBI O6yLIaI-OLu1/lMMCSL MNpeACTaBJICHHbIC B

KOJIOHKE |, sIBJisioTCst Ga30BbIMH.

2. Tlo pewenuio kadenpot Ha ocHose Tlonosxkenus o pelirunrosoii cucreme crynenros HCACY
(Cuberpun) v npu cornacosanmu ¢ npeaceaarenem YMK dakynsrera cucrema 6aiibHOrO OLEHUBAHUS U 8

KOJIMUECTBCHHbBIC MMOKasareis MOyt ObITh W3MEHEHDI.

2.3, Mecro aucumninnb (Moayiis) B CTpyKType OCHOBHON 00paszoBaTebHOi NPOrpaMMbi
H3yuenne ancunninmnpt « XuMHs) OCHOBAHO HA 3HAHMSIX, YMEHUSX M HABBLIKAX, NOTYUYEHHbIX MPH
H3YYEHWH TPEALIECTBYIOWMX U COMYTCTBYIOUWMX JUCLMIIMH U HEOOXOMMMO /Il OCBOEHHMS TOCIEY IOLUNX

JHUCLUIMIINUH.

Tabnuua 2.3 - TlpeawecTByouine, COMyTCTBYIOIME W NOCEAYIOLINE AUCLMUILIUHD]

Craryc qMcuUMInHbl 1Mo
Y11

Cemecrp
Ne n/n

(GazoBasi/BapuaTushas),
npaxkruka, ['MA G o8 §

Hanmenosanue aucumMnivHbl 1
(dopmMHpyEMbIE KOMTIETEHLIMH

1 2 3 4

[ &1

6

Hpeowecmeyomjue oucyuniuio:

| |

Conymcmeyiougue ducuuniune:

1 bazoeas uacts 2 Mudopmatonnsie rextonorun (OIMK-2)

2 bazosas uacth 1,2 Duzuka (OK-2)

3 bazosas uactsb 1,2 Hikenepras v komnbloreptas rpaduka (OINK-2)

4 bazosas yacTb 2 [Touposenerue (OITK-2)

5 bazoeas uyacTs 2 Teopernueckas mexanuka (OITK-2)

6 PakyabTaTHBHbIC | HUndopmauronnas cpeaa u sawmra gannpix (OIK-2)

JMCLMATUTHHbI

Obecneuusaemsie (ROCACOYIOUIUE) OUCHUNTUIIH:

] bazoBas uacTb 3 Mudopmarmonnsie rexHonoruu (OIK-2)

2 bazoBast yactb 3 Drosorus (ONK-1)

3 bazoBas uactn 3 Hiokenepras n komnbrotephas rpaduka (OIMK-2)

4 basopas vactn 3 Teopernueckas mexanuka (OI1K-2)

5 bazosas uacTb 3 Mexanuka xuaKoctv 1 raza (OIK-2)

6 bazoBas uactn 3 Conporuenenune matepuanos (OI1K-2)

7 bazosas uactb 4 DNeKTpoTeXHUKa U anexrpocHabikenue (OIK-2)

8 Bapuarugnas vacth 4 Duznko-XxumuUeckue 0cHoBbI 0ouncTkr Boabl (OTTK-1,
OIl1K-2)

9 Bapuarughas uacrs 6 Duznueckoe mosenuposanue (OIN1K-2)

10 Bapuarusnas uacrb 8 ['naponndopmaruka (OITK-2)

11 Bapuarusnas uacts 6 Boanbie nibickanus u ncenenosanus (OINMK-2)

12 Bapuarupnas uacrte 4,5 [Muppapnuka (OTTK-2)

13 Bapuaruenas yactn 4 Drostornueckas ruaporeonorus (OINK-1, OI1K-2)

14 Bapuaruenas uacrs 6 I"eonndopmannonsbie cucremnt (OITK-2)

15 Bapuarusnas uacrs 8 Yiyulienue kauyecTsa NpupoAHbIX U OUMCTKA CTOYHBIX
Boj (OfK-2)

16 Bapuarupnas uacrs 6 Apxurektypa u aanawadrabiii ausaiin (OITK-2)

17 Bapuarushas yactsb 4,5,6 ["niposiorus, KAMMaTONOrKsl, METEOPOJIONHS U BOJHbBIC
pecypebt 3emnu (OFTK-1)

18 BapuarusHas uactsb 8 DKenyatauns ¥ MOHUTOPUHT CUCTEM M COOPYIKEHHI
(OI1K-1)




19 Bapuarupuas uacrs 7,8 KomriekcHoe Henosib30BaHHe BOAHBIX PECYPCOB
(OTK-1)

20 BapuaTtusHas yacrn 7 Pycnosbie ripoueceni (OITK-2)

21 Bapuarugnas uacrs 3.4 O6was Gronorus, MUKpOGHONOTUS BObI K
ruaposkosnorus (OIK-1, OIMK-2)

22 Bapuarugnas vacts 5 Peunas ruapasnuka (OI1K-2)

23 Bapuaruenas wacri 6 Hunamuka pycnosbix norokos (OITK-2)

24 ["ocynapcrennast 8 [Moaroroska u 3awmra BKP (OI1K-1, OIK-2)

UTOroBas arrecratms




3.1.

3. COBEPYAHUE JUCUUINJINHBI

Tembr yueOuol JuCHUMIIMABE (JICKINOHHLIC 3AHATHS )

Tabnuua 3.1 TeMbl IEKUMOHHBIX 3aHS Tl

Konuuecteo vacos no gpopmam

npouecchi. Makpo- ¥ MUKPOCOCTOAHKS
cucTembl. Tepmojimiamuyueckast
BEPOSITHOCTL COCTOSIHUS CHCTEMBI.
YpasHenue bonbumana. DuTponus — mepa
HEYNOPAJLOUEHHOCTH COCTOAHUS CHCTEMBI.
Bropoii 3akoH TepmouHamMuky.

Han PaBJACHHOCTL XUMHUYECKUX TPOLICCCOB.

Dazosbie papHosecus. Tperuil 3akon
TepmoarHamury. CranfaprHas sHTPONuUs.
Pacuer wsmenenus HHTPoOIMKM

o0yueHust
Haumenoranue Kour. pab Cam. pab
Ne i/ paszena Tema u coneprkanue JEKUMOHHOIO § §
JMCLMTUTUHbI 3aHS-THS g 5
o} = ©] =
o) s | 3| E s |%| ¢
AENEEE NN
] o & o o 3
1 2 3 4 5 6 7 8 9
Mepras rpynna ounas gopma (I cemectp)
HepPHOJOB
aTrecTanMum
(3K3amen)
I'{ OcHoBHbIe MOHsTHS |OCHOBHBIE 3aKOHbI M NOHSTHS XMMUH. 2 2
3aKOHbI XMMMU. DKBUBANCHT. XHMHUECKHE (POPMbI
DKBUBaNEHT. CYWIECTBOBAHUA MATEPHUH, XUMHUYECCKHE
peakuyn. Qopmynbsie ennuibl (PE)
sewecrsa. Konnuecrso pewecrna.
MonspHas macca dieMeHTa, BEIECTBa,
MOJISIPHBIH 00bemM razoobpasHoro
petecTsa. CTeneHb OKUCIeHus .
DxuBasient seiecrsa. Yucio
skBuBasnienTHocTH (Z(B)). Onpenenenne
Z(B) B peaximsix obmena,
2| Xumuueckast 1-ii 3aKOH TEPMOAHHAMUKH. 2 |
TEPMOJIMHAMMKA. Tepmoxumus.IIpenmer xumuueckoii
TepmMoauHaMuKu. TepmoarmHamuueckas
cUCTEMA, OKpYKaloLas cpea, xapakrep
B3aMMOJCHCTRUS MCHKLY HUMM.
Cocrosinne cucremsl, napamMeTpb
CO-CTOAHMS. DYHKIMU COCTOAHUSI.
BuyTtpentsis aneprus.
Tepmopnnamuuecckuii npouece. OyHkiuu
npouecca. Tennora. Pabora. [leppbiii
3aKOH TEPMOJMHAMUKM J1Is
M30JIMPO-BAHHBIX M 3aKPbITHIX CHCTEM.
Duranbnus cuctembl. [pumenenn
3 | Xumuueckast 2-1i 3aKOH TEPMOAUHAMHKH. 2 ]
TEPMOMHAMUKA. Durponus.Heobparumbie n obparumbie




Xumuueckas
KHMHETHKA.
XHUMuueckoe
paBHOBECHE.
Karanus.

Xumunueckas knneruka.llpocroie u
clioxHbie peakuun. Tlonsrue mexanusma
peakuumn. CKOpocTh XUMUYECKOH
peakunu; paKTopbl, BIMSIOLIME Ha
CKOPOCTb. 3aKOH ACHCTBYIOLIMX MACC.
Kunernueckue ypasnenns. Koncranra
CKOPOCTH; (PAKTOPDI, BAUSIOLIUE HA HEE.
3aBUCUMOCTBL CKOPOCTH XUMHUYECKOI
peakuuu ot Temnepatypbl. [pasuno
Banr-I'opa. Ypaenenne Appennyca;
OHEPrust AKTUBALMM, AKTHBUPOBAHHbLIK
KOMIIEKC, K

Xumuueckas
KHHETHKA.
XHUMHUECKOoe
paBHOBeCHE.
Karanus.

XumMuueckoe

pasuosecue.Karanuz. Karanurnueckue
cucTembl. I'OMOreHHbIH, reTeporeHHbii
karanus. Karanuzarop. Cyrb neficraus
KaTajiuzaropa. XMMHUECKOE PaBHOBECHE,
YCIIOBUE XMMHMHECKONO PaBHOBECHs. 3aKOH
JEUCTBYIOIUX Mace uist obpaTumoro
npouecca. Koneranra xumuueckoro
PaBHOBECHS SIS TOMOFEHHON U
reTeporeHHoii peakuuii; hakTopo,
piiMsoure Ha Hee. Cmelenue
XUMUUECKOTrO pasHoBecHs. [Tpunuun
Jle-IHarens

PacTBopbi.

Kongenrpauun. uccoumaums.O6was
XapaKTepUCTHKA PacTBOPOB.
Pacrsopurents., pacTBopeHHoOe BELIECTBO.
Knacen-(pukauus pacresopos.
PacTropumMOCTh TBEPABIX BEILECTB,
HKHAKOCTEN, ra3oB. CrnocoObl BhipaKeHHs
COCTaBa PACTBOPOB: MaccoBas [0,
MOJISIpHAs J10J1s1, MOJIsIpHas
KOHLIEHTPa-L11s, MOJISIpHASI KOHLIEHTPALMS
IKBHBAJICHTOB, MOJISUILHAS KOHLEHTPALIKS.
3aKoH 9KBU-BANICHTOB /1Sl PACTBOPOB.
Teopus obpazosanus p

[§ ]

Pacreopoi.

lkana pH. Pacuer peakumu

cpeabl. MonHoe npousBeacHUE BOJILI.
Boaoponubiii v ruapokcuibHbii
nokasarenu. lllkana pH. Pacuer pH
pacTBOPOB CHABLHBLIX W CITA0BIX KUCIOT U
ocnoBanui. Kucnorno-ocHosnpie
uHauKaTopbl. ['uaponus coneit. dakropot,
BIIMSIIOLUME Ha ruaponus. I'uaponus conei
Mo KaTHOHY, 110 AHMOHY, MOJIHbIA
THAPOJINT.

[§e]

Pacreopnl.

Konnurarusnsie cgoitersa
pacteopos.Komimrarusrsie coiicTsa
pacTBOPOB HEDNAEKTPONUTOB. 3akon Payns
v ero cheactsus. OCMOC. OCMOTHYECKOE
napyienye. 3akon Banr-T'odda.
KosumrarusHbie CBOHCTBA pac-TBOPOB
anekrponuros. Uzoronnueckuit

KOO (puLmenT.

o




DNeKTpoXuMHUEcKUe
NPOLIECCHI.

[Tonsitue anexrposia. ¥Ypasrenue
HepHeTra. DnexTpoxuMHUecKine CUHCTEMbI.
OcoBEHHOCTH BACKTPOXUMHUUECKUX
npoueccor. MoHHo-MeTaimuecknii
aniekTpoa. Bo3uukHoBeHue ABOMHOrO
JNEKTPUUECKOrO CJIOS Ha IpaHuLIe
ICKTPOA-INEKTPONUT. PaBHOBECHDIH
IEKTPOJHLINA NMOTCHUMAN. Y paBHEHHE
Hepucra. ["azoBbie nnexTpob.
Bonopoaubtii anexrpon. Kucnopoausiid
anekTpos CTaHaapTHbIA dNSKTPOAHDIH
NOTEHUMaN. DNEKTPOXUMHUCCKHH Psijt
Hanps

S

aﬂel(']’pOXI/IMHLICCKl/IG
NPOLICCChI.

[Manbeanvueckmit onemenT. Pacuer

DHC . Tanbpanuueckuii s1eMeHT. DNemMeHT

Hanuona-Akobu. Karoauwiii npouecc,
aHOAHBIH npoLiece, TokoodpasytoLas
peakums. Cxema eKTPOXUMHUYECKOMN
ueny. TepmonHaMKKa rajibBaHHUYECKOIro
anementa. DJC ranbpaHuueckoro
JIeMeHTa.

DNEeKTPOXUMUUECKHE
MPOLECChL.

Kopposus mertasinos.Kopposust Mmetaios.

XumMmuueckas Kopposmsl.
DIIEKTPOXUMMUECKAsi KOPPO3US METAIIOB
v ycaoeus ee nporekanus. Cxema KI'D.
KaTtoaubiii 1 aHoHbIH poueccesl.
Oxucaurenu-aenonspusatopbl. Yenosus
NPOTEKAHHUA KOPPO3UK METAUIOB C
KUCIIOPOIHON 1 BOJAOPOHOM
Nenoispuszaumueit. 3aumMTa MeTaaioB or
Kopposuu. Jleruposanue. 3ammrapie
NMOKPLITHSA: HEMETATMUCCKHUE,
MeTauHiHeckue (aHOAHbIC,

HUTOI'o
IlepBasn rpynmna
HEPUOI0B
arrecTAuUM
(?x3amen)

16

Bropan rpynmna
NepHoI0B
arrecranuu (3a4er)

ounas gopma (2 cemectp)

KecrTkocTs BOADI

AKecrkoeTs BoAbI. Buibl JKeCTKOCTH.
Ymsruenue Bojibl. Karnonuro,
anuoHuTel.O0Was XapakreprcTuka
npupoanbix Boi. JKectkocTs BOAbL. Buibl
HKECTKOCTH: KapOoHaTHAs,
Hexapbonarnas. EauHuLbl M3mepenus
HKECTKOCTH. YMsirueHue Boabi. MeTo/ibi
YMATYEHMS: TEPMUHCCKUI U PeareHTHbIe
METOJIbI (M3BECTKOBAHKSA,
CO/IOBO-M3BECTKOBBIH, hocdaTHbiii),
JIOCTOMHCTRA W HeJlocTaTkn. MeTtoa
noHHOro oomena. Mornurnr. Katnonurs,
aHWOHUTHI. Peakuunu oOMeHa HOHOB
KaTHOHHKTA (aH




2|ducnepcHbie
cUCTEMBI

Jucrniepcrble cucremsl, kinaccudpukaums,
nonyuenne. GuU3nKo-xUMHUYECKHE
CBOMCTBA JMCHEPCHBIX CHCTEM.
[ToBepxHOCTHAS IHEPIUS, MOBEPXHOCTHOE
Hatsbkenue. Ancopbuums. [AB.
Onruueckue cBOHCTBA JIMCIECPCHBIX
cucrem. [lucnepcubie cucreml.
Oco0eHHOCTH BLICOKOMCTIEPCHBIX
cucreM. Knaccuurauus aucnepeHbix
CHCTEM 10 pazMepam 4acTUil AUCTICPCHOM
(azbl, MO arperaTHoMy COCTOSHHIO
aucnepcHoi azbl U AMCNEPCUOHHOM
Cpe/ibl, MO CTENEeHK B3auMOAeHCTBHS
HacTUL JMCTIEPCHON a3kl 1
JUCTIEPCUOHHON cpebl. ['esin v 305u.
MeToabl TONYHEHNS IMCNEPCHBIX CHCTEM.
DU3HMKO-XUMUUECKHE CBOICTBA
JHMCIIEPCHBIX CH

3 [OcHOBBI XUMHH
BSDKYLUMX BELUECTB.
CunukarHble
CTPOUTESIbHbIE
marepuaibl

O6ume Guznko-xumudeckue cBoicTsa
BSDKYLUMX BELLECTB U HX KJ1accuuranys.
Bozayurble BsoKylmMe BelecTsa.
I"'wapasiinueckue BSKYLIKUE BELECTRA.
Koppo3us 6eTona u MEeTO/Ibl 3a1UMThl OT
KOppO3UH. PUBHKO-XUMUUECKHE OCHOBDI
CTEKIJI000Pa3ZHOTr0 COCTOSTHUS.
Cunmkarnoe cterio. Cutanibl.
[Tpupoanoe cuiinkatHoe chipbe.
Kepamuueckue marepuan.
Knaccudurauus u crnocobbl nonyderus.
Kepamuueckue marepuaibl. Orueynoprbie
maTepHasibl. O0LMe PU3MKO-XUMHUECKHE
CBOMCTBA BSMCYUIMX BELLECTB W MX
knaccupuraums. Bozayumsie Bsokyume
pewiecTsa. Bozaylnas ussecrs.
['mrnicoBble Bshxyiuume et

4 1BpicokomonexyspH
bIC COC/IMHEHHS B
CTPOUTEJILCTBE

OCHOBHbBIE MOHSTHA XMMUH
BbICOKOMOJICKYJISiPHBIX COCAMHEHUH.
Crpykrypa 1 cBoiictsa nosiumepos. Buab
NOJIMMEPOB, MIPUMEHSICMbIX B
cTpouTenbetBe.OCHOBHbIC TTOHSTHS
XHMUU BBICOKOMOJICKYJISPHBIX
coenunennii. Kiaceu(ukauus, crpykrypa
1 ceoitctea nonumepos. CnocoOn!
nosiyueHus noanuMepon. Jlecrpykuus
MOJIMMEPOB, €€ OCHOBHBIC BHMJIbI.
InacTmacest. Bujbt nonumepos,
NPUMEHSIEMbIX B CTPOUTEIILCTBE.
[Tonumepnbie jobasku B GETOHDI.

HTOTI'O
Bropasi rpynna
NEepHOI0B

arrecranuu (3auer)

Hroro

32 32

3.2

HpaKanecmw H CCMUHAPCKHWE 3aMATHI W MX COIePKaAHBe

Tabnuua 3.2 Tembl npakTHUECKUX 3aHsTHA

Haumenosanue

Konuuectso uvacos no opmam
o0yueHus

Konr. pab | Cam. pab




No ri/m paznena Tema u cojepmranme NpakTHIECKOro c:? §
JUCUMILIUHbI 3aHSITHS & 5
(MO-tynist) g < g =
s | 2| E| 5| % | g
| E| 8|2 |5 ¢
e} o ] o o ™
1 2 3 4 5 6 7 8 9
HepBas rpynna ounas popma (1 cemecTp)
NEePHOXOB
aTTecramuu
(Ox3amen)
1| OcHoBHbIE MOHATHS [OCHOBHBIE 3AKOHbI W [IOHATHS 2 2
U 3aKOHbI XUMHH. xumuulnacesl HeOpraHUUECKUX
OKBUBAJICHT. coefirHeHri, nomeniuiatypa. CreneHn
OKHMCJICHMUS.
OKHCH-TENILHO-BOCCTAHOBUTEIILHBIE
peakuuu. Monsgpuas macca. Konnuecrso
BELLECTRA.
2| OcHoBHble noHATHs | DkBuBaneHTDOPMYJIbHAS €MHULA. 2 2
W 3aKOHbI XUMUH. DKBHBAJICHT MIEMEHTA B COCMHEHMUM,
OKBHUBAJICHT. IKBUBANICHTBLI COSIMHEHUH PAa3IMUHbBIX
KiaccoB. YHco aKBUBANEHTHOCTH.
OrnpeaenieHue yncna 3KBUBAJICHTHOCTH
COCIMHEHMSI, YUACTBYIOLIETO B OOMEHHOM
U OKUCIUTENbHO-BOCCTAHOBHTENILHOM
peakuumu. KonuuecTro Beuliecrsa
IKBUBAJICHTOB. AJJIUTHBHOCTL MOJISIPHO
MacChl 9KBUBAJIEHTOB. Pacuersl 1o 3akony
IKBUBAJICHTOR.
3 | Xumnueckas TepmoauHamuueckme 2 2
TEPMOJAIMHAMMKA pacueTsiOnpeieneHnue TenaoBbIX
ypderror peaxumu. PacuerTsl snransnuii
00pazoBaHusi BELECTB NMPH W3BECTHOM
TernoBom dPexre peakunu. Pacuer
M3MEHEHMS DHTPOTIHUU B XOJC PEAKLMK H
npu (GasoBbIX NpeBpalieHmsX.
Onpepesnierye HANPaBACHHOCTH
XHUMMUYECKHX MPOLICCCOB U BEPOSITHOCTH
NpoTeKaHKs XUMHUYCCKON peakumu B
3aBUCUMOCTH OT TEMIICPaTyphbl.
4 Xumnueckas Xumuyeckas KMHETHKA U 2 2

KHWHETHKA.
Xumuueckoe
paBHOBecHE.

pasnosecuel Ipumerenue 3akona
NEHCTBYIOUIMX Mace JJist pacueTa
CKOPOCTEH XMMHUYECKUX peakiinii,
TEKYLUIMX KOHLUEHTPALMH PeareHToB 1
npoayKToB. Pacuersl no npasuny
Banr-I'odda. 3akon peicTByiommx mace
JUTS FOMOTEHHbBIX U TETEPOreHHbBIX
peakumit 115 COCTOAHMS PABHOBECHS!.
[pumenenune npunuuna Jle-llarense ans
OMNpPEACIEHUs CMEILCHHUS PABHOBECHS T1PpH
U3MEHEHMH YCIloBHrI npotiecea. Pacuer
paBHO




Pacteopbi Konuenrpaumu. Pacuersl peakuun 2 2
cpenbl.Pacuers! paznuuHbix cnocodbos
BbIPAXKEHMSI KOHLECHTPALIMK PACTBOPOB.
Cocrasnenune ypapHeHUH peakumii
JMCCOLHALMK COCIMHEHMI Pa3IMUHbIX
KJIACCOB U ypaBHEHUH peakumi ruaposinsa
coJficit. Jluccoumanus CHIbHBLIX U ctabbix
anekTposiuToB. Pacuersl Beanuunsl pH B
pacTBOpax KMCNOT M OCHOBAHMIA.
ONeKTPOXMMHUECKUE | DICKTPOXUMHUECKHE 2 2
NpOLIECCh! NPOLECCHIDNEKTPOIHbIH NOTCHIHAN
MOHHO-METAJUITMHECKUX U Ia30BbIX
AeKTpoloB. Y pasuenune Hepuera. Pacuer
DC ranbBaHUUYECKUX DJEMEHTOB.
CocTaBneHUe ralbBaHMUCCKUX
2M1€-MEHTOB W AMEKTPOHBIX MPOLECCOB.
Onextpoxumuieckue |Kopposusi merasosOnpenenenue 2 2
npouecchl BO3MOXCHOCTH MPOTEKAHUS KOPPO3UH
METasla B 3aJaiHbix ycaousax. Cnocobsl
3aLMTBI METAJUIOB OT KOPPO3HH.
UTOrOo 14 14
IlepBas rpynna
NepUHoI0B
arrecTaluu
(OK3amen)
Bropas rpynna ounasn gopma (2 cemectp)
NepUuoI0B
arrecranuu (3auer)
XuMus BOAbI HecrrocTs BOIbI 1 METOMbI €€ 2 2
yerpaHeHUsDKecTKocTh Bobl. MeTo bl
YMArUEHUA BOJLI. PacyeTbl sKeCTKOCTH
BO/Ibl, MAcChl PACTBOPEHHbBIX CONICH B
Bojie. Pacuernl mace pearenTos,
HEOOXOAUMbBIX UIS YMSTUSHUS BOIbL.
Komnoksuym 1o teme «KecTkocTs BoAbI M
METO/Ibl €€ YCTPAHEH M.
Hucnepchbie Onpejenenne noporoe KoaryJsisiuuu 2 2
CUCTEMbI ruapodoOHbIX 30mei. JncnepcHbie
cucrembl. Knaccuduianmst, MeTo/1bl
nonyveHus u cgoiicrea. CrpoeHue uacTul
aucnepcHoi asel rugpopoOHbIN 301ei.
Cocragnenune (popmyst MULIEIN
ruapodoOHbIX 3001ei. YCTORUMBOCTL M
KOAryJsiUst KOJUTOHJHBIX CHCTEM.
Hucnepchbie Onpenenenre noporos Koaryasuum 2 2

CHUCTEMDbI

ruipopoOHbIX 30M¢i.Onpenenenne
MOPOroB KOAryJstiu ruapodhoOHbIX
sonei. Kosutokeuym no teme
«menepeubie cucrembiy.




41OcHOBbI XUMHH XUMUsE BSDICYIIMX 2 2
BSDKYLLMX BEWIECTR.  (MATEPUaIoR. BO3ayLIHbIC BOKYLME
CunmkarHble marepuaiibl. Chlipbe, NOJIyUYeHHE
CTPOUTENbHbIE TBEPACHHME BO3AYIIHON U3BECTH,
marepuasibl TUNCOBLIX M MarHe3MalibHbIX BSOKYLUMX.
Pewenue 3anau. N'ugpasiuvueckue
BSDKYLIHE MaTepralibl. Chipbe, NoJyUeHue
W TBEPIACHHME IIHHO3EMUCTOrO W
MOPTAAHALEMEHTOB, I'HIPABIMYECKOMN
uzectu. Pewnenne 3anaq. Konnoksuym o
TeMe «XHUMHSI BSOKYLLMX MAaTEpHanoBy.
UTOTIO 8 8
Bropas rpynna
NepHoJ0B
arrecranMu (3ayver)
Hroro 22 22

3.3. JlaGopaTopublii NPAKTHKYM K €r0 cojpepKanmue

Tabnuua 3.3 Tembl naboparopbix paGor

Konuuecrso vacoe no ¢opmam

o0yueHus
Haunmenopanue Kownr. pab Cawm. pab
Ne ni/in paszena Tema u coneprkanune naboparopHoi 5 =
JUCLMTIIHHbI paborbl = =
; o) & o &
(Mo-mynist) . s = . s g
« ' o= < ! F
= - =T - - I~
S o 3 o o &
1 2 3 4 5 6 7 8 9
IlepBas rpynmna ounas gopma (1 cemecrp)
NEepHOAORB
arrecTauMu
(IK3amen)
I'| OcHoBHubie nousTus |Onpenenenne coepIKaHms 2 2
M 3aKOHbI XUMMH. KPUCTAIIW3ALMOHHON BO/IbI B
OKBUBAJICHT. KpucTautoruyapare kapbonara
HaTpus. OCBOCHME NPHUEMa B3BELLIMBAHMS,
METO/1a KMCAOTHO-OCHOBHOFO THTPOBAHHKS.
Pacuersl ¢ wenosibzosanmem 3akoHa
DKBUBAJICHTOR.
2| OcHoBHbie noHaTus  [OnpepeneHie MosipHoOi Macch 2 2
U 3aKOHbI XMMHH. IKBUBAJICHTOB [POCTONO BELLECTBA.
DKBHBAJICHT. DKCNEPUMEHTANILHOE ONPEE/IEHNE
MOJISPHOM MacChl YIKBUBAJICHTOB
ANOMHUHUSA METO-/IOM BbITCCHEHMS
BOJIOPOA W3 KUCoThl. TlpumeneHue
3aKOHA DKBUBANCHTOB B pacuerax.
3 | Xumunueckas OnpenesieHne SHTANLIMK PacTBOPEHMS 2 2
TEPMOJIMHAMUKA COJIMDKCNEPUMCHTAILHOE ONpee/IeHre
SHTAILITUKM  PACTBOPCHUS CONM METOLOM
KaJIOPUMETPUN. 3aKPEricHUE NOHATHS
SHTATBITHN.
41 Xumunueckas OnipeienieHne 3aBUCUMOCTH CKOPOCTH 2 2
KHHETHKa XUMHWUECKOH PEAKLMK OT KOHUEHTPALKH
peareHToB. DKCNepUMCHTAILHOE
OMNpPEIENICHHE 3aBHCHMOCTH
OTHOCHUTEJILHOM CKOPOCTH XMMHUYECKOH
peaKumMu OT KOHLCHTPALMY PEAreHTOB.




Xumuueckas
KWHETHKA

OnpeneneHune 3aBUCUMOCTH CKOPOCTH
peakium ot
TeMIEPATY P IKCNEPUMEHTATILHOE
onpe/le/ieHHe 3aBUCUMOCTH CKOPOCTH
peakuuu ot tremneparypsl. [Ipumenenne
npaeuna Baur-I'odda nnst pacuera
CKOPOCTH PEaKLt B 3aBUCUMOCTH OT
TEMIEPATYPbl.

XUMHYECKOE
paBHOBeCHE

CmeuieHne XMMHIECKOro
paBHOBECHADKCNEPUMEHTATILHOE
CMELLEHME XMMHUYECKOI0 PABHOBECHS NPH
M3MEHEHHUN PABHOBEC-HBIX KOHUCHTpALLME
peareHToB u npoayKrToB. lpumenenue
npunuuna Jle-llarense ans onpejenerus
HarpaBJiCHUs CMELEH NS XMMHYECKOTO
paBHOBECHSI.

o]

Pacreopsl.

[Tpurorosnenue
pacrsopos.[Ipurorosicrue pacrsopa
3aaHHON KOHLEHTPALMY K73
KOHLEHTPHPOBAHHOFO pacTBOpa.
OnpenenieHue KOHUEHTPAUMK KPEIKOro
pacTBoOpa ¢ NOMOLILIO apeoMeTpa.
Pazbagnenue pactsopos.

S8

PactBopbl.

Onpenenexre MOJASpHON Macehl
IKBMBAJICHTOB CIIOMKHOIO

peuiecTra. Onpe/ie/icHue MOJIIPHON MaccChl
IKBMBAIICHTOB HEM3BECTHOW KUCIOTHI
METOAOM TUTpOBanus. Pacuer ¢
MCIOJIL30BARKEM 3aKOHA DKBUBAJICHTOB.

[Ne]

PacTtBopul.

Onpenenenue pH pacTBopos ¢ noMombio
urakxkaropos.Onpegenenue pH
PACTBOPOR KMCIIOT M OCHOBAHMI ¢
MOMOLUBLIO PA3JIMUHBIX MHAMKATOPOB.
CpaBHe-HHE MOJYUCHHBIX BEJIMUMH C
PaCUETHBIMM.

DAEKTPOXUMHYECKHE
MpoLecChl.

Koppozus merasinos.Habmonenue
MPOLECCOB KOPPO3IUM METAILJIOB B
3aBHCHMMOCTH OT Pa3MUHbIX YCIOBMIA
HaXOXKIEHU . AKTUBALMS KOPPO3UM.
3aLUMTHBIC METAIHYECKUE MOKPBITHS.
CocraBiienne KOPPO3HOHHBIX IEMEHTOB
DIEKTPOAHBIX TPOLECCOB.

[SS]

UTOIo
Iepsas rpynna
NEepPHOI0B
ATTeCTAL MY
(dx3amen)

20

Bropasi rpynna
HEepHO/IOB
arrecTanum (3auer)

ounas popma (2 cemectp)

OCHOBBI XUMUH
BSDKYLLMX BEIIECTB.
CunmkarHbie
CTPOUTEIbHbIE
mMarepuabl

CHIIMKaTHBIA MOJLYIb JKHAKOIO
crekitaMeToloM KMCIOTHO-OCHOBHOTQ
THTPOBAHUS OTIPEACISHOT CHIIMKATHBIN
MO/JLYJIb KMAKOIO CTEKJIA.

[S]

o




XumMus BOAbI

OﬂpCllCJICH M€ KECTKOCTH BOIbIMeTo0M
TPUIIOHOMETPHUHCCKOIO TUTPOBAHNS
onpeaenacTCs ()6U.lﬂ$l WKECTKOCTDL BOJIbI.
MCTO}IOM KHCJIOTHO-0OCHOBHOIO
TUTPOBAHUSA ONPCACTICTCS I\'HPGOI-IZJTI-KHH
WKECTKOCTL BOAbI.

S

(US]

HucnepcHbie
CUCTEMDI

AncopOumns yKCyCHOH KUCIOThI HA
yraellposoaurcest onpenenenue
ascopOLMK YKCYCHOM KMCIIOThI Ha
aKTUBHUpOBaHHOM yriie. Onpeaensercs
JIMHAMHYECKAst EMKOCTb.

8]

o

OCHOBbI XUMHH

BSDKYLIMX BCUIECTB.

CunukarHbie
CTPOUTENbHbIE

OnpeelieHne CoepyKatmts OKCHUIO0B
KanbLMs ¥ Maruus B meneOnpeaensercs
CYMMapHoe coAepikaHme kapooHaToB
KanbLys U Markust B MeJe.

mMarepualibl

UTOroO

Bropast rpynna
NepHoOioB
arrectaumnu (3auer)

HUroro

28

28

3.4. Kypcosoii npoekt (pabora) u €ro XxapakTepucruKka

He

3.5.

MPEYCMOTPEHO.

I/Ill,[[l/lBlfl)IyaJ'leOC 3aAJaHKe M eIro XapakrepucruKa

Tabnunua 3.5 Tembl MHAMBHAYANLHLIX 3aaHHH

Ne n/n

Tema HANBUIYAILHOTO 33 aHKs

KosinuectBo uacos no gopmam

o0yuenus

Kout. pad

Cam. pab

ast

2

W | OYyHAas

+ | O4HH.-3a04YHasd

Un | 3a04YHas
W | OYHad

&\ | OYUH.-3a0YH

~1| 3a04YHas

Ilepsasi rpynna nepuofoB arTectTanun (IK3amMmen) - ouHas
dopma (1 cemectp)

MuausrayaiibHoe 3ananue "Xumudeckas TepMOAMHaMKKa.
Xumuueckas kureruka"bonee nojHoe nonumanme 3aKoHoB
XMMUHECKON TEPMOJIMHAMMKHN U KHHCTUKH, MOJYUCHUE HABBLIKOB
B pacyeTe TEruoBbIX YPYEKTOR, ONPeae/iCHUN HANIPABIEHHOCTH
XMMHWUYECKUX TMPOLIECCOB, aHAJIM3¢ PEaKLIMOHHON COCOOHOCTH
BELLECTB, ONPEACNICHUHN CKOPOCTH PEAKLIMM, PAacCUCTe KOHCTAHTD!
paBHOBECHS, PABHOBECHBIX KOHUCHTPALMH pearcHToB U
NPOAYKTOB.

HTOro
TlepBasi rpynna nepruofoB arrecTanuu (IK3aMen)

Bropasi rpynna nepuojios arrecranuu (3a4er) - ounas
thopma (2 cemectp)

XuMus BsHKYLLMX MaTepuaior.Peuienmne npakruueckmux
pacHeTHbIX 3aj4au no Teme "BsKyuite peiecrsa’.

HUTOIo
Bropas rpynna nepuojios arrecrannu (3auer)

Hroro

13




4. BBSIBJEHME PE3YJIBTATOB OCBOEHUS JMCUUTTJIUHBI

4.1. Tlacnopr doupa onenounnix cpexcrs (POC) no Aucuunimne
Tabauua 4.1 - INacnopt ponaa ouenounbix cpeacts (POC) no aucumnIrHe
Ne Haumenoanue . - Ko
Texnonorus Bui arrecraumu Buabt 3ansTuit | Gpopmupyembix
n/n | OLEHOYHOro cpeacTBa - "
KOMMETEHLMH
1 2 3 4 5 6
1 |Dk3ameHaumoHHbIe Tpaauumonnas ITpomexcyrotnas 3auer, Di3amen  |OITK-1, OIK-2
ounersl obpazoBarenbHas aTrecTalms
TEXHOJIOr U
2 |KourponbHas padora | Tpanuumonnas Tekywmi KoHTPOIbL Konrposbhas, OI1K-1, OIIK-2
obpazoBarebHas CPC
TEXHOJIOT Hsi
3 |Kosnokeuym Tpaauunonnas Texywmit konrpons  |Ipakruueckue  |OITK-2
obpazoparenbHasi
TEXHOJIOT sl
4 |PazHoypoBHeBbIe Tpaguuuonnas Texywuit konrpons  |Ipakruueckue, |OITK-2, OIK-1
3a/la4uM M 3a1aHus oOpasoparesibHas CPC
TEXHOJOI sl
5 Hoknaa, coobwenure | Tpajauumonnas Texywuit koutpons  |Jlexkuun OIK-1
obpazoBarenbHast
TEXHOIOT sl
6 |lloprdonuo HNupopmaumonno-ko | Texkywmii kontpons  |JlaGopartopubie  |OTK-2
MMYHHUKALMOTHAS!
oOpaszopareibHas
TEXHOJOT st
7 | Tpenaxep Mudopmaunonno-ko | Tekywuii konrpons  |CPC OI1K-1, OIIK-2
MMYHHUKaLMOHHAs
obpasoBaresbHas
TEXHOOr Usl
8 |Tecr Mndopmauuonno-ko |Tekywnii konrpoas  |CPC OIIK-1, OIIK-2

MMYHUKAUMUOHHAasI
00 pazopareiibHas
TCXHOJIOTUs

4.2 Bonpocel Kk dx3ameny (3auery)

IlepBas rpynna nepuonos arrecraumun (Fx3amen) - ounas gopma (1 cemectp)

. DKBUBAJICHT BELLECTBA. DKBUBANICHTHOE YMCII0. DKBUBAACHT BELLCCTBA. JKBMBANEHTHOE YHcio. KoarMuecTso
BELIECTBA OKBHUBAJICHTOB. MoJisipHas macca dKBUBaNCHTOB.. MOnspHbii 00beM HKBHBAICHTOB ra3000pa3HOro
BELIECTBA.

2. Tepmoaunamuueckue npoueccebl (p=const, V= const, T= const, p,T= const, V,T= const).

3. nCPBbIﬁ 3dKOH TEPMOAUHAMUKH JUISt PA3IIMUYHBLIX [TIPOLECCCOB. DHTANLIKUS CUCTEMDI.

4. Bropoii 3aKoH TepMOaHHAMKUKK

5. Tperuit 3akoH TepmoanHamMmuk. CTanjapTHas SHTPONUA.

6. IpocTiie 1 ciokHbie peakuyu. [oHsiTHe Mexanu3ma peakium.

7. CKOpOCTb XMMMUECKO# peakimu. DakTopbl, BIUSIOLME HA CKOPOCTH XMMUUECKON peaklnu. 3aKkoH
aercTByiounx mace. Koncranra ckopocTu; akTopbl, BAMSIOUIME HA HEE.

8. 3aBMCHMOCTDL CKOPOCTH XUMUUECKOI peakiiii oT Temneparypbi. [pasuno Bant-Togda.

9. XMHUECKOE paBHOBECHE, YCIIOBUE XMMHUECKOrO PaBHOBECHS. 3aKOH JISHCTBYIOWMX Mace A 06paTHMOro
npouecca. KoHeTanTa XMMHYECKOrO PaBHOBECHS! JUIsl FOMOTCHHON M eTepOreHHON peakuuii; GpakTopbl,
Bimsiiouine Ha Hee. Cmelnenue Xxumuueckoro pastosecwst. [punuun Jle-Iarense. Bauvsnue usmenenus

TeMIIEPaTypbl, JaBJICHUS U KOI'lLlCHTpa.LLHI;i PCArcHTOB U NMPOAYKTOB Ha CMCLICHHUE PABHOBECHSL.




10. Karanutuueckue cucrembl. ['omorenmblii, rereporennniii karanus. Karanusarop. Cyth aeiicTeus
KaTaau3aTopa.
1. Uctunnbie pactBopbl. PactBopurenn, pacTBopeHHOE BellecTBO. Tunbl pactBOpoB (MOJICKYJIIPHBIE W HOHHbIE).
Tepabie, mHAKKE U ra3000pasHbIe PACTBOPDI.
12. Cnocobbl BbipaskeHHs KOHUEHTPaurn pacTBopos (0%, Cm, C, Cok, X). 3aKOH SKBUBAIEHTOB J1j15 PACTBOPOB.
13. PacTBopbl 251€KTpoanToB. TeopHs eKTPOIIMTHYECKON JUCCOLMALIMN:

— CHJIbHBIE W cJadble DAECKTPOIUTBI; CTEHEHb UCCOLIUALINK,
— NPUYHHBI JUCCOLMALIMK (CONIbBATALMS, FHApATALNS);
— IMCCOLMALIMA CIAOBIX DICKTPONNUTOB, CTENEHD IMCCOLMALIMN, KOHCTAHTA JUCCOUMALMM Ca0bIX 2NEKTPOIUTOB.
3akoH paszbasnenus OcTBasibaa.
14. luccoumnauyst MHOrOOCHOBHBIX KHCIIOT U MHOPOKHMCAOTHLIX OCHOBAHMIA.
15. iuccoumnauus Boabl. MonHoe nponsseenue Bojibi.
16. BoaopoaHbliii v FHAPOKCHITLHBIN NOKAzaTeny Cpeibl. 3HAUSHMs pH n pOH B HelTpasibHbIX, KUCIBIX U
wenouHbix cpeaax.Pacuer pH n pOH B pacTBopax cuiibHbIX KM cnabbix KMCIOT M OCHOBAHUIA
17. KonauratueHble CBOHCTBA PaCTBOPOB HEXJIEKTPOJIUTOB:

a) MOHWKEHHE JABJICHUs HACBILICHHOrO napa pacrsopa. 3akon Payns;

0) NoBbILIGHUE TEMIIEPATYPb! KUIICHUS PacTBOPA;

B) MOHMMKEHHE TEMINEPATYPbl 3aMEP3aHUs PACTBOPOB;

I') 0CMOC, 0OCMOTHYECKOE AaBieHue. 3akon Banr-Iodda.
18. Kosnmratustslie cBoiictea pactBopoB aiekTposintos. M3otonnueckuii koas(uumenT.
19. Monno-meTaninueckuii 5aekTpoit. BO3HMKHOBEHME ABOMHONO BJIEKTPMYECKOTO Cios. 3HAK W BEMUYMHA
NOTEHLMAJIA AICKTPOAA.
20. Bopopoaubiii snekrpoa. Pacuer notenumana. Ypapuenus pasnosecus. CTanaapTHbIH NOTEHLUHAN
METAJUTMYECKOrO DJIEKTPO/Ia.
21. Ypaenenune Heprcra. Kucnopoansiii anexrpos. Pacuer notenumana. YpasHeHus paBHOBECHS.
22. Cxema I'D. DAEKTPOAHbIC PEAKLIMH.
23. Daexrpoiprkyuias cuna. Pacuer DJIC.
24. Xumnueckas Kopposusi.
25. KaroaHble ¥ aHoHbie npoueceh kKopposuu. Cxema KI™D.
26. 3awmTa METaIOB OT KOPPO3UH (JIETHPOBAHME METAIOB, 3aLUTHBIE MOKPBITHS - HEMETATHYECKHE,
METAJIMYECKUE, INEKTPOXMMUUCCKAS 3ALUUTA — KATOAHAR, NPOTEKTOPHASL. U3MEHEHHE COCTABA KOPPOZUOHHOM
CPEeAbl, PALIHOHAJIBHOE KOHCTPYWPOBAHKE H3/ICNKIA).
27. OcBoeHue npuema B3BELIMBAHMUS, METO/A KHCIIOTHO-OCHOBHOIO THTPOBaHMs. PacueTbl ¢ HCNOb30BaHUEM
3aKOHA dKBUBAJICHTOB.
28. DKCNEpUMEHTAILHOE ONIPEICIICHUE YHTANLIMM PACTBOPEHMS! COJIM METOJ0M KAJIOPUMETPHH. 3aKkperuieHue
MOHSITHUS DHTAILITHM.
29. DKkenepuMeHTalbHOE ONIPEIE/ICHUE 3aBUCHMOCTH OTHOCHTENLHON CKOPOCTH XMMHUECKON peaKkLuu oT
KOHLIEHTPALIMK peareHToB.
30. DkenepumeHTalbHOE ONIPEICNICHUE 3aBUCHMOCTH CKOPOCTH peakuuu ot Temriepatypbl. [lpumenenne npasuna

31. DKENepUMEHTANILHOE CMELIEHHE XMMUUCCKOTO PABHOBECHS! T1PH H3MEHEHHH PaBHOBEC-HBIX KOHLIEHTPALHii
peareHToB 1 npoayKTo.. [Tpumenenue npunuuna Jie-llarense nis onpeaesieHns HanpasieH1s cMELLEHMS
XHMHUECKOTO PABHOBECHSI.

32. Kniacchl HEOpraHMYEeCKMX COSAMHEeHMI, HoMeHKknaTypa. CTenetb OKUCIEHMS.
OKK1CNU-TENILHO-BOCCTAHOBUTEbHBIC peakiimu. Mosispras macca. KonnuecTso eetiecTsa.

33. GopmyJibHas eAMHULA. DKBUBAICHT MIEMEHTA B COC/IMHCHWH, SKBUBAICHTbI COSAMHEHNH PAa3IMUHbIX KJIACCOB.
Hucio sxBuBanenTHOCTH. Onpeie/icHne YHCiia YKBUBATICHTHOCTH COCIMHEHHS, YHACTBYIOLIErO B OOMEHHOMN
OKHMCJIMTEILHO-BOCCTAHOBUTENbHON peakiinu. KonmuecTBo BeliecTBa HSKBUBANCHTOB. AJJIMTHBHOCTL MOJISPHOM
MAaCChl 9KBUBANIEHTOB. Pacuersl No 3aKOHY DKBUBAIEHTOB.

34. Onpenenenue TenyosbIX d>PPeKToB peakiiu. Pacuersl SHTAILINI 06pa3OBaHMs BELIECTB NPH U3BECTHOM
TEMI0BOM d(ppeKTe peakumnu. Pacuer U3MEHCHNs IHTPOTIHN B XO/IE PEAKUMK M TP (a30BbIX MPEBPALLCHHSIX.
Onpenesnienye HanpaBieHHOCTH XMMUYECKUX HPOLECCOB M BEPOSTHOCTH IPOTEKAHMS XMMUUYECKOH PeakLiH B
3aBUCUMOCTH OT TEMIEPaTYphbl.



35. llpumeHenue 3aKoHa JeHCTBYIOLMX MAcC Al pacueTa CKOPOCTeH XMMUUECKMX PEaKLMM, TEKY WX
KOHLIEHTpaLMK peareHTos W rnpoaykros. Pacuersi no npasuny Bant-I'o¢a. 3akon aelicTBytowmx mace ans
FOMOIEHHbBIX M METEPOreHHbIX PEakiMi JUlst COCTOHUA paBHOBecus. [Tpumenenue npunuuna Jle-arense ans
OrpeJeeHus CMELUEHHs PABHOBECHS! TTPH U3MEHEHUM YCIIOBUH Mpoliecca. Pacuer pasHo.

36. PacueTnbl pasnuHbiX CnocoOOB BeipaXKeH s KOHLEHTpaLK pacTBopos. CocTaBienue ypaBHeHU peakiuii
JMCCOLMALIMK COEIMHEHNI PasIIMUHbIX KJACCOB M YpaBHEHUI peakuuil ruaposnusa coneit. Juccoumanus cuibHbIX
1 cnabdbIX 20ekTpoinToB. Pacuersl senuniibt pH B pacTsopax KUCAOT ¥ OCHOBAHMH.

37. DnekTpoAHbIH NOTEHLHAN HOHHO-METAIUIMHECKHX W Ia30BbIX 2EeKTPo/0B. Y pasuenne Hepucra. Pacuer DJIC
rajibBAHUUYECKUX 371eMeHTOB. COCTABIEHHME IajlbBAHUYECKHUX DJIE-MEHTOB M 3JIEKTPOIHbIX MPOLIECCOB.

38. Onpesenenne BOZMOKHOCTH MPOTEKaHUs KOPPO3UK METAILIA B 3aaHHbIX Yenosusax. CrnocoObl 3aluThbl
METaJLIIOB OT KOPPO3HH.

39. llpurorosenne pacTBopa 3ajaHHON KOHLEHTPALMH 13 KOHLEHTPUPOBAHHOIO pacTeopa. OnpeaeneHue
KOHLIEHTPAaUKMK KPENKOro pacTBOpa ¢ fomMollbio apeomerpa. PasbapicHue pacTBOpoe.

40. DxcnepuMeHTaNbHOE ONPEACICHUE MOJISIPHOIH MACChI IKBUBAJIEHTOB aJllOMMHMS METO-0M BbITECHEHUS
BOJOPOAA W3 KUCIOTbI. [TpuMeHeHne 3akoHa DKBUBAJICHTOB B pacueTax

41. Onpenenenne pH pacTBOPOB KMCIOT M OCHOBAHNH € NOMOLLBIO PA3JIHUHBIX HHAMKATOPOB. CpaBHe-H1E
MOJIYHEHHbBIX BEJIUUHH C PACUETHBIMH.

42. HabnoaeHue rnpoueccos KOPPo3HK METAILIOB B 3aBUCUMOCTH OT Pas/IMUHbIX YCJIOBHN HAXOMKAEHUS.
AKTHBALMA KOPPO3KK. 3alMTHBIE METAINYECKUE NOKPLITHA. COCTABICHUE KOPPOZUOHHBIX BJIEMEHTOB U
SNEKTPOAHDBIX MPOLECCOB.

43. bosiee NoJIHOE NOHMMAHKE 3aKOHOB XMMHYECKON TePMOAMHAMUKN W KMHETHKH, TTOJIyMEHUE HABBIKOB B pacueTe
TEMJI0BbIX 2(PPEKTOB, ONpeesieHy HaNPaBICHHOCTH XMMHUYECKMX NPOLIECCOB, aHAJIM3E PEAKLIMOHHOM
CIOCOOHOCTH BEILECTB, ONPE/C/ICHUH CKOPOCTH PEAKLMHU, PACUETE KOHCTAHTLI PABHOBECHS, PABHOBECHBIX
KOHUEHTPALKMH peareHToB 1 NPOAYKTOR.

44. PelueHure pacueTHbIX 3a/1a4 MO YPABHCHUSM XUMUUECKHX PEaKLIWA.

45. Mo skcnepeMeHTalIbHLIM JIAHHBIM ONPEACAMTL MOJIIPHYIO MAcCy BELLECTBA. 3aKOH DKBUBAJICHTOB.
Bropas rpynmna nepuosos arrecranuu (3auer) - ounasi gpopma (2 cemectp)

I. Pewienne 3anau:paccuerhl No ypaBHEHMAM MOIYHCHHMS W TBEPACHUS BOKYILMX MATEPUAJIOB.

2. Chlpbe, nosyueHue 1 NPUMEHEHUE CTPOUTEbHBIX MaTepHasioB. TeXHOreHHOE 3arps3Henue oKpy KaloLeil
cpelbl.

3. Pewienue 3a1a4:paccuerhl 1o ypaBHEHUIM HOJIYUSHHS K TBEPACHMS BSOUKYULIMX MaTepHasIoB.

4. OnpepeneHye MOporo KOaryJsiuy rugpodGoGHbIX 30iei.

5. YCTOHUMBOCTB U KOArysiUMs KOJILTOWIHBIX CHCTEM.,

6. Crpoenue uactuu aucnepcHoit (azpt ruapododublii 3oneit. Cocrasnenne Gpopmyn Muues ruapodobHbIX
3071€H.

7. PacueTbl Macc peareHToB, HEOOXOAMMBIX Uil YMSTHEHUS BOADI.

8. Pacuersl 5eCTKOCTH BO/IbI, MACCHI PACTBOPEHHBIX COJIEH B BOJIE.

9. Onpepenenure cymmapHoOro cojepikanus KapOOHaTOR KalbLKHs W MarHus B Mee.

10. Onpepenenue aacopOUMK YKCYCHOM KMCIIOTBI HA AKTHBUPOBAHHOM YTJIE.

11. Onpenenenue oGuieit IKECTKOCTH BO/bI.

12. Onpenenerune kapOOHATHOMN KECTKOCTH BOJIbI.

13. Onpenenenne CMAMKATHOTO MOJLYJIS )KHIKOTO CTEKIIA.

14. Bunpl sxecTKOCTH BOAbL. EiMHULBI H3MEpPEHUS HKECTKOCTH.

I5. Knacendukaumns npupoaHbix BOJ 10 BIMUMHE HKECTKOCTH H 110 MHHEPAIM3ALIMK.

16. Meroapl ycTpaneHus KapOOHATHON HKECTKOCTH: a) TEPMHUECKUNH METO/| yMSTYEHUs BOAbI; 0)
COAOBO-U3BECTKOBbIN METOA; B) M3BECTKOBbIN METO; I') hocdhaTHbiit MeTo.

17. Metoa noHHoro obmena. Knaccudguraums MoHUTOB.

18. lucnepcubie cucremsl. Knaccuuralims AUCHEPCHBIX CUCTEM 110 PA3MEPY HACTHLL AMCTIEPCHO
dazel. ucnepchas dasza. [ucnepcuonnas cpena.

19. MeToab!l nonyueHus IMCNepeHbIX CUCTEM.

20. Ancopbuus. ITAB. [Npumenenne ITAB 8 cTrpourenbcTse.

21. Komnounanusie pactBopbl. CTPOCHUE KOTOMIHBIX HACTHLL THAPO(GOOHLIX 30516

22. YCTOWYMBOCTD M KOATYJISIUMS KOJWIOMAHBIX CHCTEM. Buibl yeToHuMBOCTH. ITpauiio yabue-Tapau.
23. O6mme PU3MKO-XUMHUUCCKUE CBOMCTBA BSOKYUIMX BEIIECTB M X KJIAacCH(UKaLMAL.

24. Bosywnble Bskywue selectsa. Bosaywnas usects. 'unc. MarnesnasbHblii LEMEHT.



25. lNMoptnanauement. Coipbe, MostydeHue, TBEpACHHE, IPUMEHEHHE.

26. I'nunozemucTblit LemeHT. Chipbe, NOJyUeHue, TBEpACHHE, MPUMEHEHHE.
27. Kopposus 6eTona. MeTobl 3alinTsl OT KOPPO3HHU.

28. Knaccuduranus, CTpykTypa 1 CBOHCTBA 10JMMEPOB.

29. Busibl NoauMeEpoOB, NPUMEHSEMbIX B CTPOMTENLCTBE.

30. Ilonumeptbie 106aBKKU B GETOHDI.

4.3 TexHo0rus BLISiBJICHHH YPOBH OCBOCHIFSE 0 CLL M I1J1# H

TexHonorus suisBieHAs YPOBHS OCBOCHHMS JUCUMTUIMHBLI HIPUBOAUTCS B (])OH,U,C OLICHOUYHBIX CPEACTB ((DOC)



5. YYEBHO-METOJMUYECKOE U UHOPOPMALMOHHOE OBECIIEYEHUE OCBOEHUS
JUCUMITJINMHBI (MOAY JIsT)

5.1. OcnoBHAasi M IONOJHHTEAbHAS JIMTEPATYPA
OcHoBHas JinTepaTypa

1. Koposun, H. B.  O0was xumus : yueduuk s By30B no texs. arpasienusam u cneil. / H. B. KoposuH. - 10-¢
3., pon. - Mockea : Beicwas wikona, 2008. - 558 ¢. : mn. - (Ilobeantens konkypea yueGnukos). - Bubnuorp.: c.
546. - ISBN 978-5-06-004403-4 : 616.00.

2. Cemenon, M.H.  Xumus [Dnexrponnbtii pecype] : yuebnuk / . H. Cemenos, W. J1. lepdunosa. - Xumus ;
2019-06-21. - Cankr-IlerepOypr : XUMMH3JIAT, 2016. - 656 c. - ISBN 978-5-9388-275-5.
(http://www.iprbookshop.ru/49800.html)

JdononnuresibHasi AuTEPATYypa

I. Tpece, U.A. OcHosbl 06uicH Xumuu [ DniekTpornbiii pecype] : yuebroe nocodue / M. A. Tlpecc. - OCHOBbI
obuwieit xumuwu ; 2017-07-01. - Canxr-TlerepOypr : XUMM3JIAT, 2014. - 352 c. - ISBN 978-5-93808-234-2.
(http://www.iprbookshop.ru/22542 html)

2. Bonbxun, B. B.  O6uwas xumus. M3Gpannbie rnasbl : yyed. nocobue ais BY30B IO HafpaBieHUsM MOArOT. U
cnew. B 001 TeXHUKK W TexHosoruu / B. B. Boabxuu. - 2-e u3a., nepepab. u gon. - Canxkr-TlerepOypr ; Mockea ;
Kpacnonap : Jlanb, 2008. - 379 c. : wi. - (YueOuuku wist By308. Cneupansbnas aureparypa). - ISBN
978-5-8114-0831-3 : 613.00.

3. XHUMHUsI © METO/L. YKa3aHHsl 110 BBLITONIHEHHIO KOHTPOJILHOMN paboThl Ne | nns nanpaesienus 271101.65
"CTpOUTENLCTBO YHUKABHBIX 3l1aHMi 1 cOOpyzKreHrit” 3a0unoii Gopmbl 06y4erns / Hosocub. roc.
apXMUTEKTYp.-CTpOouT. YH-T, Kad. xumuu ; coct.: A. M. Jlanunenxo, M. JI. Kocunosa,C. B. Cbicoes. -
Hosocubupck : HI'ACY (Cuberpun), 2013, - 28 ¢. : Tadn. - 6.1,

4. Axumos, JLW.  Xumus [Dnexrponnsiii pecype] : yueGroe nocodume / JI. 1. Akumoe, A. W. Magnos. -
Cankr-TlerepOypr : Cankr-TletepOyprekuii rocyiapeTBenHblii apXHTEKTY PHO-CTPOUTENbHDIN yHusepeuret, DbC
ACB, 2011. - 142 c. - ISBN 978-5-9227-0291-1. (http://www.iprbookshop.ru/19054.html)

MCTOI{H YECKHEC YKA3aHU s

|. OcHOBHbIE MOHSATHS M 3aKOHBI XUMHMH © KOHTPOJIBHDIC 3aaHns Juis | Kypca o HanpaBieHHUIO NOArOTOBKH
08.03.01 "CrpourenbctBo” Beex opm obyuens / M-Bo obpazopatius u nayku PO, Hoeocu6. roc.
apXUTEKTYP.-cTPOUT. yH-T (Cubetpun), Kad. xumum ; cocr. M. JI. Kocunosa. - Hosocubupek : HTACY
(CubcTpun), 2015. - 28 ¢. : Tadn. - 6.1,

2. OKMCIINTE ILHO-BOCCTAHOBHTEILHBIC PEAKLIMHK | METO/. YKasanus Juis | kypea Beex crielt. i popm obyuenns /
Hoeocu6. roc. apxurexryp.-crpout. yu-t (Cuberpun), Kad. xumun ; cocr. T. H. Uepemucuna. - Hosocubupcek :
HIACY (Cubetpun), 2011. - 12 ¢. - 6.1

3. Wepunera, T. A. (npo¢. ; HFACY (CubGerpun), kad. Xumus).  Xumus : yueB. nocobue st noaror. k
recruposanuio / T. A. Lllepwnesa : Hopocu®. roc. apxurexryp.-crpout. yu-1 (Cuberpun). - Hopocubupek :
HI'ACY (Cubcrpun), 2011. - 148 c. : tabn. - BuGnuorp.: ¢. 148. - ISBN 978-5-7795-0544-4 : 136.00.

4. Vonnbie paBHoBecus [DnexTponnbiii pecype] : MeToauueckue ykasaius 1o BeinoIHEHUIO 1a6opaTopHOi
paboTbl no Hanpassienusm noaroroeki 08.03.01 "Crpourenverso” (npodunu "BogocHabkenue 1
BojooTeeacHHe", "[IPOM3BOACTBO M NPUMEHEHUE CTPOUTEILHBIX MATEPHAIOR, M3EAMIAN KOHCTPYKLMHA") 1
20.03.02 "TIpuponoolycrpoiictso v BosonoNb3oBanue” Beex popm 06yuenns / M-o obpazosanus u Hayku PO,
HoeocuO. roc. apxurexryp.-ctpont. yu-1 (Cuberpun), Kad. xumuu ; coer. H. A. Crapuesa. - Hosocubupcex :
HI'ACY (Cuberpun), 2016. - Dnexr

5. Coopruk 3aaau v ynpaxnennii no xumum [ dnexrponnbit pecype] : 1o nanpagaennio noarorosku 08.03.01
"Crpontenscro” Beex dopm obyuetns / M-o o6pazosanus n nayku Pd, Hosocu6. roc. APXHUTEKTYP.-CTPOMT.
yn-1 (Cuberpun), Kad. xummu ; cocr. I, 1. Anekceesa. - HosocuGupek : HPACY (CuGerpun), 2015. - DNEKTPOH.
TEKCT. - 0.11.

6. Peakunu B pacTBOpax s1eKTPONNTOR [ DNeKTPOHHbIHA pecype] : MeTo. ykazauus s | Kypea Beex crell. M hopm
00yuenus / HosocuG. roc. apxurektyp.-crpout. yu-1 (Cuberpun), Kad. xumuu ; coer. T. H. Yepemucuna. -
Hosocubupek : HTACY (Cuberpun), 2013, - Diiekrpon. Teker. - 6.11.



7. CocTas u cBOMCTBA pacTBOPOB [ DNEKTPOHHDIH pecype] | METOAMUECKHE YKA3aHUs 110 PELUSHUIO 3a1a4 s |
Kypca Beex HarpapjieHui u opm o0yqenus / Hosocu®. roc. apxurekryp.-crpout. yu-1, Kad. xumuu ; cocr.: T.
M. Kpyrckas, O. A. Tlonynuna. - Hopocubupck : HIACY(Cuberpun), 2014. - DniekrpoH. Tekcr. - 6.1,

8. Xumus : METO/L. yKa3aHHsi MO BbINOJIHEHHIO KOHTPOALHON paGoTbl Ne 2 ans nanpaenenus 271101.65
"CTpouTeNbeTBO YHHKATLHBIX 3IaHMI M COOPYIKeHUH" 3a04HOMN (popmbl 00yuenus / Hopocu6. roc.
apxuTeKTyp.-ctpouT. yH-T, Kad. xumuu ; cocr.: M. JI. Kocunosa, A. M. Jlanunenxo,C. B. Cricoes. -
Hosocubupck : HFACY (Cuberpun), 2013. - 29 ¢. : tabu. - 6.1

9. Cocrae 1 cBoHCTBa PACTBOPOB : METOAMYECKHE YKA3aHMsl 110 PELICHMIO 3a/1a4 uis | Kypca BceX HanpapieHuii u
(dopm obyuenus / Hopocub. roc. apxurexryp.-crpout. yu-r, Kad. xumuu ; cocr.: T. M. Kpyrekas, O. A.
INonynuna. - Hosocu6upek : HIACY (Cuberpun), 2014, - 28 ¢. - 6.1,

10. Xumnueckast TepMOAMHAMMKA © MHAMBUL. 3a1anus 1o aucuumiinne "Oou. xumus” aas | Kypca Bcex crie.
aHes. Gopmbl 00yuenns / Hosocu®. roc. apxurexryp.-crpour. yu-1 (Cuberpun), Kad. xumuu ; cocr.: T. M.
Kpyrckas, C. B. Ceicoes, B. A. llectakos. - Hosocnbupek :HIACY (Cuberpun), 2007. - 44 ¢. - 6.1,

1. UHauBuayanbHoe 3a1anue No XMMHKM M METOJIMUECKUE YKA3aHHUS 110 €0 BbINOJHEHHIO © U1 HANPaBIEHHUS
08.03.01 "CrpourenseTBo” 0uHO-320uHOM Gopmbl 00yueHns / M-Bo o6pazosanus u Haykn PO ; Hosocu6. roc.
apXUTEKTYP.-CTPOUT. YH-T (Cuberpun), Kad. xumuu ; coer. T. M. Kpyrckas. - HoocuGupek : HTACY
(Cuberpun), 2015. - 40 c. : taba. - 6.1.

12. COopHuK 3a1a4 W yNpaXHEHHH MO XuMiK : 1o Hanpasaenrio noarotosku 08.03.01 "CrpourenseTBo” Beex
(popm 00yuenus / M-o obpazosanus u Hayku PO, HoBocG. roc. apxurektyp.-crpout. yu-1 (Cuderpun), Kad.
xumuu ; coct. I'. 1. Anexceesa. - Hosocubupek : HFACY (Cuberpun), 2015. - 72 ¢. : tab. - 6.11.

13. MHauBuayansHoe 3a/1aHme 110 XMMUW M METOIMHCCKHE YKA3aHMs 110 €10 BbINOIHEHHIO [ DJIeKTPOHHbIH pecypc]
: st nanpasiienus 08.03.01 "Crpoutenberso” ouno-3a0tuHol Gopmbl 06yueHus / M-Bo 06pazoBaHus U Hayku PO
: HoBocuG. roc. apxutrekryp.-crpout. yn-r (Cuberpun), Kad. xumum ; coer. T. M. Kpyrekas. - HoBocubupek :
HI'ACY (Cuberpun), 2015, - Dnekrpon. Teker. - 6.1,

14. Xumuueckoe pasrosecue [InekrpoHHbIid pecype] : METOMUECKHUE YKA3aHHUs 1O BbINOJHEHUIO 1a6. paGoThbl
amsi | kypea seex cneu. u hopm obyHennsi / M-so oOpasosanus u naykn P®, HoBocub. roc. apXUTeKTyp.-CTPOMT.
yH-T (Cuberpun), Kad. xumuu ; coer.: A. M. Jlanunenko,H. B. Bnarununa, M. JI. Kocunosa. - HoBocubupek :
HI'ACY (Cuberpun), 2009. - 1 anexrpon. ont. auck (CD-R) : tabn. - 6.1

I5. XuMHMueCKOe paBHOBECHE : METO/L. YKa3aHus MO BLINOJIHEHUIO s1al. paboTs juis | kypea Beex cnew. u Gopm
obyuenus / Hosocu®. roc. apxurexryp.-crpout. yu-r (Cuberpun), Kad. xumuu ; cocr.: A. M. Jlanunenko, H. B.
bnarununa, M. JI. Kocunosa. - HosocubGupek : HIACY (Cuberpun), 2009. - 12 ¢. @ . - 6.u.

Hopmarusuas jokymeHTanust

1. MzBectus Byzos. Crpourennerso. 10-11. - 2016,

Iepuoamuecekune wipanus

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

5.2. HUcnoansyembie 6231 JaHHbIX 1 HHPOPMALKOHHBIE CHPABOYHbIE CHCTEMbI

Tabauua 5.1 Mcnonbsyemoe nporpammuoe obecrneyenne

Ne Haumenosariue [ToarsepxacHue .
] A KosinuectBo simueHsui
n/m MH()OPMALIMOHHBIX PECYPCOB JIMLCH3UH
1 2 3 4
1 [Office Project 2007 Professional Azure Dev Tools for Teaching 500
2 |Windows XP Professional Ceprudukar or 20.08.2007 502

Ne42605370, Ceprudpurar or
17.07.2008 Ned4290964,
Ceprudukar o1 26.09.2008
Ned4607324, AKT BHINONHEHHBIX
padot o1 16.08.2019r NeA6

Tabanua 5.2 Ucnosbzyembie 6a3bl AaHHBIX M HHPOPMAIMOHHO-CIIPABOUHBIE CHCTEMb



No HaumeHnoBanue Ioareepkaerue .
) KosnuectBo nuueH3ui
n/n UH()OPMALIMOHHDBIX PECYPCOB JIMUEH3MH
1 2 3 4
1 |Hayunas snexrponuas Oubanorexa Crobonno pacnpocrpansemas b1, 1 000
AKT BBIINOJHEHHBIX PadoT OT
16.08.2019r NeAG
2 IMOODLE - Iopran qucrasuuonnoro  [Cpoboano pacnpocrpansiemas b/, 1 000
o0yuenuns HI'ACY (Cuberpui) AKT BbINOAHEHHBIX paboT OT
16.08.2019r NeA6
3 |Oduumanshbii caiit I'TIHTH CoboaHo pacnpoctpansemas bJi, 1000
AKT BBITOJHEHHBIX padoT OT
16.08.2019r NeAG
4 {IlpodpeccmoHaIbHbIC CIHPABOUHBIC CoruiatlieH1e 0 COTPYAHUUYCCTBE OT 50
cucrembl "Texarenepr"” yueo. 19.10.2019 Ne 6/59-19
5 |DnexTpoHHbId Katanor OubIMoTEKH Horoeop o1 20.10.2016 Nel6816 , 500
HI'ACY (Cubctpun) AKT BbINOJHEHHBIX padoT oT
16.08.2019r NeA6
Tabnuua 5.3 Mcrnob3yembie MHTEPHET-PECYPChI
Ne Haumenoparine .
_ Cceblnka
n/n MH(POPMALIMOHHBIX PECYPCOB
1 2 3
1 |Mudopmauronno-cnpasounsiit nopran  |http://www.library.ru/
Library.ru
2 |9BC IPRbooks http://www.iprbookshop.ru/
3 |«H3zBectus By3zo. CTpOUTEILCTBOY http://izvuzstr.sibstrin.ru/
4 [Caiit 0 xumun. CripaBOUHMK XUMMKA. http://www.xumuk.ru/
DUBHKO-XUMHUECKHE BE/TMUUHDI ’
5 |DnexkTpoHHbIM pecype yuedHok http://window.edu.ru/
aureparypbl MunucrepeTpa '
oOpazoBanust PO

5.3, MCTO}IH‘ICCKHC PEKOMEHIANMU 1O OPralu3auMM M3YICH M JACKHEMIJIM B

Ta61mua 5.4 HCHOJII)'B}/CMHC 06[’)2130!38'1"6]!bl-lbl(;‘ TCXHOJIOTUHK

Ne Havmenopanne .
Bun zansthii Kparias xapakrepucruka
n/n TexHonoruu
1 2 3 4
I. |Ayauropuble norounsie u [Mudopmanmonusie nekunun, |Ha nexumsx: uenonszoBaHue
rpynmoBbie 3aHiTHS B NPaKTHYECKUE 3aAHITHS MYJILTUMEIMHHOIO NPE3EHTALIMOHHOTO
CreLMaIM3UPOBAHHBIX 000py10BaHMS ¢ AEMOHCTpALIMEH
Knaccax BUCOPHILMOB, GoTorpaduii, KOMNLIOTEPHBLIX
npesenraunid, Ha npakruueckux 3aHsTusx:
OCBOCHUE KOHKPETHBIX YMCHHUH U HABBIKOB M0
MPeUIOKEHHOMY NPENoIaBaTes/ieM alirOpPUTMY.
2. {Meroa npobiiemHoro [Tpobnemmbie CamMoCTOATENLHOE U3YUEHHE CTYICHTAMU

M3JIOKEHWS MaTepualla

JIEKUNH, NPAKTHUYCCKHEC
3AHSTHS

mMarepuana JeKuUU ¢ rnocaeaytolue
JucKyccuet B ayiutopun. Opranusauus
yueOHOM paboTbl, HaNpaBieHHas Ha peLleHre
KOMIIEKCHOM yueOHO-N03HaBaTeNbHON 3a/1a4m
Ha NPaKTHUYCCKUX 3aHATUSAX.
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MnrepaxrusHas (opma
NPOBEICHUS 3aHATHH

Jlexums-ngrckyceus,
Jiekuus-Oecena

Jlexuus «obparTHoii cesa3uy», npenonaratouias
00Cy M IeHNHE CIIOPHBIX BOMPOCOB,
BO3HUKAIOLUMX NPU W3JI0XKEHUHW MaTepuana B
ayaHTOPHH.

Berpeuu ¢ npeacraButensiMu npoguibHbIX
KOMIaHHWH, N0CEEHNE CrIELHaTn3UPOBAHHbBIX
BbICTABOK.

Hucranumontoe o0yuenue

CamocTostenbhas padora,
Kypcosas pabora

CamocTosaTenbHO u3yueHre 00yyarouMKCs
yuebHOro marepuasia B AMCTAHLMOHHOM
pexxume Ha noprase http://do.sibstrin.ru/,
CaMOKOHTPOJIb OCBOCHHUS MaTepu1asia ¢
MCIIOJBL30BAHUEM TECTOBOM Ga3bl noprana
JAMCTaHLIMOHHOTO O0YUEHHs, KOHCYJIbTALMK MO
BBINOAHEHHIO NPAKTUYECKUX 3aaHuH 1
KypCOBOMY NPOEKTUPOBaHUIO B on-line
pexume.

22



6. MATEPHAJBHO-TEXHUYECKOE OBECIHEYEHUE
Tabauua 6.1 — MarepualibHO-TEeXHHUYECKOE 00ecneUeHne IUCUMIMITHHbI

HaumenoBanue cneymnanbHbIX™
NOMELUEHWH U NoMeLLEeHUI 1is
CaMOCTOSTENILHOU padoThI

OcHaleHue creuyanbHbIX MOMELLEHUH U NOMELEHUHI 1151 CAMOCTOSTEJILHOM
padoTh

1

2

3nanue 1abopaTopHOro Kopryca
no yin.Typreuesa, 159, 364 ayn.
(Jlexumm)

YueOuas ayAuTopus /s IPOBCACHHMS 3aHATHI JICKLMOHHOIO TUIA, 3aHATHH
CEMUHAPCKOro THNA, KYPCOBOIO MPOCKTUPOBAHMS (BbITIOJIHEHHUS KYPCOBbIX
padoT), rpynnoBLIX ¥ HHAWBUYATLHBIX KOHCYJILTAUMI, TEKYILETO KOHTPOJIS
¥ NIPOMEIKY TOUHON aTTecTaluu.

O06wee kosnuuecTso mect: 200

3nanue 1aboparopHOro Kopryca
no yin.Typrenesa, 159, 365 aya.
(JIaboparopubie, CPC,
[IpakTryeckue)

Yuebnas ayAHTOPHs U151 POBEACHHUS 3aHATHI CEMUHAPCKOTO THIA,
IPYIIIOBBIX ¥ HHAUMBUAYATbHBIX KOHCYJIbTALMNA, TEKYLLErO KOHTPOJIS 1
NPOMEKYTOUHOM aTTecTaurm

JlaGopaTopHbie KOMIUIEKChI: YJIK MO Kypey xumun | wit.;O6opyaoBaHue mis
yueOHOro npotecca: jgocka ayauroptas | wr.;Mebesb: wkad 4 wr., cTosbl
15 wr.;JlaGoparoproe obopynosanue: pazHoe | wr.

Ob6uiee konmuecTro mect: 30

3naHue 1abopaTopHOro Koprnyca
no yn. Typreuea, 159, 366 ayn.
(Jlaboparopusie, Dizamen, 3auer,
KourponbHas)

Yuebnast ayiMTOpust 1 NPOBCACHHUS 3aHATHI CEMUHAPCKOIO THIA,
FPYNINOBBIX M HHIAWBUIYANbHLIX KOHCYJILTALMH, TEKYILEro KOHTPOJIS 1
NPOMEKYTOUHON aTTecTaluu

JlaGopaTtopHbie KOMIUIEKCHI: YK N0 Kypey Xumuu 7 wit.;O6opypopaHue s
y4aeOHOro npouecca: jocka ayauropas 2 wir.;Mebenb: wkad 5 wr., crosbl
30 wrr.;JlaGoparoproe obopysopanue: pazHoe | wir., Mmeuianka 2 Wi,
Ob6ulee kosnmuecTro mect: 30

3naHue 1labopaTopHoro Kopryca
no yn.Typreuesa, 159, 371 aya.
(JIaGoparophbic)

Yuebnast ayAuTOpUSE 1S NPOBEACHHUS 3aHSTHIH CEMUHAPCKOTO THIIA,
rpyNroBbIX K HHIUBHAYAILHBIX KOHCYALTAUMH, TEKYLIEro KOHTPOJIS 1
NPOMEIKYTOUHON aTTecTalnm

JlaGopatopHbie KOMIUIEKCBE: YIIK 1o Kypey Xxumuu | wr.;U3mepurensHoe
obopyaosanue: repmMometp 1 wit., nonomerpust | wr.;Mebenb: wikad 6 wir.,
nadoparopuas 4 wr., crons 20 wr., Tym6a 22 wr.;Jlaboparoproe
obopyaopanue: pazHoe | wr., narpesareiibHoe obopyaosanue 2 wr.
O06uee konmuecTpo mect: 30

3nanue n1abopaTopHOro Kopryca
no yn.Typreuesa, 159, 372 ayn.
(JlabGopartoptblie)

YueOHas ayMTOpHsl 15t NPOBEICHHS 3aHATUI CEMHUHAPCKOrO TUIIA,
IPYNIoBbIX M MHAMBUIYANbHBIX KOHCYJIBTALMH, TEKYILETrO KOHTPOJIS U
NIPOMEKYTOUHOM aTTecTalun

JlaBGoparopHble KOMIIEKCHI: YJIK 1O KYpey XxuMuu | wit.;Mebesb:
naboparopuas 8 wr., cronwsl 12 wer.;Jlaboparopuoe obopyosanue:
HarpeparensbHoe obopynopanue | wr.

Ob1uee kosmuecTo mect: 30

* CFICLlI/IaJ’IbelC NoOMECLCHHUA — }/LICGHI)IC AYJAUTOPKUU JJtst [TPOBCIACHUS 3AHSTUH JIEKLUMOHHOIO TUIMA, 3aHITUN
CEMHHAPCKOro Thna, KypcoBoro npoekTupoBaHms (BI)IHOJH-IGHMC KypPCOBbIX pEl.6OT), 'PyIrnoBbIX H

WHAUBUAYAJIbHbLIX KOHCYJI bTalmni, TCKYUICTO KOHTPOJIs K llpOMC)KYI‘O‘IHOFI ATTCCTALIMH, a TaK K€ NMOMELUECHUS )14

CaMOCTOATEILHOM padoTh

ABTOp-pazpaboTurK (Beay Ui JeKTOp)

-

(yofuincs)

H.B.llansHeBa
DOUO




