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1. HACIIOPT PABOYEW ITPOT'PAMMBI JJUCIATLIMHBI

Tabmuma 1.1 OcHoBaHME IS peaTM3aIlui JUCTIUTUIAHE

Kop HampaBieHus: MOATOTOBKY/ CIIEIUATBHOCTH 08.03.01
HanpapieHue moaroToBKy/ CreHaibHOCTh CTpouTenbCcTBO
YpoBeHb 00pa3oBaHuUs BakanaBpuar
I'on pa3paboTku/0O6HOBICHUS 2019

Tabmura 1.2 CTpykTypa IUCIUTIINHEL B COOTBETCTBUH C YUCOHBIM ITIAHOM

Buapl yaeOHOM paboThI, BKITIOYasi CAMOCTOSTEIHHYTO

dopma oOyyeHus:

paboTy o0yJaromuxcsa U TPyA0EMKOCTh JUCIIUTLITHHBI OoYHas OYHO-3a0YHAas 3a049Has
TpynoeMKoCTb TUCHUILTUHBL 3QUETHBIX CIUHUIL 5 5
21;2geBMquCKHX 130 180
KonrakTnas pabota, |AyautopHas JIEKIUH 32 10
4dac [PaKTUYECKUE 2
3aHITHA
nabopaTopHbBIH
HpaK’IF)I/IKyI;/I 28 20
Bueaynutopnas
CamocrosiTensHast paboTa, yac 98 150
Tabnuma 1.3 @opMbl KOHTPOJIS TUCIUTUTHHEL
CeMeCTp ®dopma O6y‘-IeHI/I}IZ
1 hopMa KOHTPOJIS OouHas OYHO-320YHAas 3a04yHas
TIePUOIBI KOHTPOJIS 1,2 cem 1,2 cem
9K3aMeH (bl) 1 cem 1 cem
3a4€T (BI) 2 cem 2 cem
KypcoBasi pabora
KYpCOBOM MPOEKT
WHAWBUAYyaIbHOE 3a1aHue (KOHTPOJIbHAA padoTa) 1,2 cem 1,2 cem

Tabnuna 1.4 Buabl caMoCTOSATENBHOM paObOTHI

. ®dopma 0OydeHHS
Bun camoctosTensHOM paboThI Bun 3ansTus Tun nepuona
o4yHas OYHO-3320YHas | 3a04Has
IlonroroBka K JIEKIIUSIM Jlexiiun Teopermeckoe
oOydeHue 32 92
[MoxaroroBka K MpakTUYECKUM TeopeTuueckoe
[IpakTnueckue
3aHATUAM o0yueHme 22
[ToaroroBka k mabopaTopHOM Teopetuueckoe
JlaGopatopHbie
pabore oOydeHue 28 40
BrinonHeHne KOHTPONBHOMN Teopernyeckoe
KontponsHas
paboThI o0yueHme 13 17
OK3aMeHalnoOHH
[ToaroroBka k 3aueTy 3auer
ble ceccu 2
OK3aMeHaIIHOHH
[ToaroroBka K 3K3aMeHy DK3aMeH
BIE CECCUU 1 1
Hroro 98 150




2. HEJb OCBOEHUA INCHUIIJINHBI

2.1. lleas 1 32724 OCBOCHHS JHCIHUAILIHHDI

nojy4eHue GpyHIaMeHTaIBHOTO ¥ MPHUKIIJHOTO XUMHUYECKOTO 00pa30BaHus B X0ZI¢ IOATOTOBKH OaKanaBpoB MO
HanpapieHnio « CTPOUTENBCTBO» U €T0 JaNbHENIIIee NCIIOIB30BAHNE B HAYYHOM M MPAKTHYECKON AesITENFHOCTH.

3amaun 0CBOEHUS TUCIUITINHEL:

1. CO3JaHUC XMMHUYCCKOTI'O MBIIIJICHUS, 3HAHUC 1 TPUMCHCHUEC 3aKOHOB XUMUWU [UIA PCHICHUA 3a1a4 CTpOHTeHBHOﬁ

TCXHOJIOTUU Ha COBPCMCHHOM YPOBHC.

[IporpamMma cocraBieHa B COOTBETCTBHH ¢ TpeOoBaHuAMH DeeparbHOTO TOCYIapCTBEHHOTO 00pa30BaTeIbHOTO
CTaHJapTa BBICIIETO 00Pa30BaHUS 110 HATIPABICHHUIO ITOJIrOTOBKH / crieuabHOCTH CTPOUTENBCTBO.

[Iporpamma cocTaBieHa ¢ YIETOM pEKOMEHIAIMN MPUMEPHOW OCHOBHOM 00pa30BaTeIbHON IPOTPaMMBI BEICIIIETO
00pa3oBaHus 10 HAMIPABJICHHUIO TOITOTOBKH/CIIETUALHOCTH CTPOUTENBCTBO YTBEPKIEHHOH

2.2. IlepeuyeHb MJIAHMPYEMBbIX Pe3yJIbLTATOB 00y4eHHUS M0 TUCHUIINHE (MOAY/II0), COOTHECEHHBIX C
IUVIAHUPYEMbIMHU Pe3yJIbTATAMH 0CBOEHHS 00pa30BaTeIbHON MPOrpaMMbl

Tabnuma 2.1 [lepedyeHs muaHupyeMbIX pe3ylIbTaToB 00YUESHHUS 110 TUCIUIUTMHE

Kon 1 HauMeHOBaHUE KOMIIETCHIINU
(pe3ynbrar 0OCBOCHU)

KO}_I 1 HAMMCHOBAHHUC MHAUKATOPAa JOCTUXKCHHA KOMIICTCHIINUN

OIIK-1 CrocobeH permiarh 3agaqu
MpoQeCCHOHATLHOM JISSITETbHOCTH Ha
OCHOBE MCTIOJIb30BaHUS TCOPETHUECKUX
Y TIPAKTHYECKUX OCHOB €CTECTBEHHBIX U
TEXHUYECKUX HayK, a TAKKe
MaTeMaTU4ecKoro armapara

OIIK-1.1 BeisBnenue u knaccuduranus GU3HISCKUX ¥ XUMHUECKUX
MIPOIIECCOB, MPOTEKAIONTUX Ha 00BEKTE MPOdeCCHOHATHHON
JeSITEITBHOCTH

OIIK-1 CnocoGeHn peuiars 3a1auu
npodeCcCHOHAIBLHOM e TeIbHOCTH Ha
OCHOBE UCTOJIb30BaHUs TEOPETHUECKUX
1 IPaKTHYECKUX OCHOB €CTECTBEHHBIX U
TEXHUYECKHX HayK, a TaKKe
MaTeMaTH4ecKoro armnapara

OIIK-1.3 Onpenenenne xapakTEpUCTUK XUMUYECKOTO Mpoliecca
(sIBJIEHUS ), XapaKTEPHOTO ISl 00BEKTOB MPO(eCCHOHALHOM
NeSITebHOCTH, Ha OCHOBE TEOPETUUECKOTO (IKCIIEPUMEHTAIEHOTO)
HCCIIEIOBAHUS

OIIK-1 CrocobeH permiarh 3aaaqu
MpoeCCHOHATLHOM JISITETbHOCTH Ha
OCHOBE HCTIOJIb30BaHUS TCOPETHUECKUX
Y TIPAKTHYECKUX OCHOB €CTECTBEHHBIX U
TEXHUYECKUX HayK, a TAKKe
MaTeMaTU4ecKoro arrmapara

OIIK-1.5 Bri6op 6a30BbIX PU3NIECKUX U XUMHUICCKUAX 3aKOHOB JIJIS
peleHus 3a1a4 mpopecCHOHATBHOMN eI TETbHOCTH

OIIK-1 CnocoGeHn peuiars 3a1auu
npodeCcCHOHATBLHOMN NesTeIbHOCTH Ha
OCHOBE HCTOJIb30BaHUs TEOPETHUECKUX
1 IIPaKTHYECKUX OCHOB €CTECTBEHHBIX U
TEXHUYECKHX HayK, a TaKKe
MaTeMaTU4ecKoro armnapara

OIIK-1.7 Pemenue ypaBHEHUH, OMUCHIBAIONITNX OCHOBHEIC (PH3MUCCKHE
MPOIIECCHI, C MPUMEHEHUEM METOIOB JIMHEHHOM anreOphl 1
MaTeMaTHYECKOTO aHAIN3a

OIIK-1 CrocobeH permiarh 3aaaqu
MpoeCCHOHATLHOM JISSITETbHOCTH Ha
OCHOBE HCTIOJIb30BaHUS TCOPETHUECKUX
Y TIPAKTHYECKUX OCHOB €CTECTBEHHBIX U
TEXHUYECKUX HayK, a TAKKe
MaTeMaTH4ecKoro arrmapara

OIIK-1.8 O6paboTka pacueTHBIX U SKCIIEPUMEHTATBHBIX JAHHBIX
BEPOSITHOCTHO-CTATUCTHICCKIMH METOJIAMHU

OIIK-1 CnocoGeHn pemiars 3a1auu
npodeCCHOHATBLHOH NesTeIbHOCTH Ha
OCHOBE UCTOJIb30BaHUs TEOPETHUECKUX
1 IPaKTHYECKUX OCHOB €CTECTBEHHBIX U
TEXHUYECKUX HayK, a TaKKe
MaTeMaTU4ecKoro armnapara

OIIK-1.10 OneHka BO3IeHCTBYS TEXHOTCHHBIX (PaKTOPOB HA COCTOSIHUC
OKpYKaloLIeH cpebl




Tabmuma 2.2 — [InanupyemMbie pe3ylbTaThl 0CBOSHUS JUCITUIUTMHBI 00pa30BaTeIbHON TPOTrPaMMBI

Kon 1 nanmeHoBaHNE HHANKATOPA
JOCTHIKEHHUS KOMIIETCHIIUU

HaumenoBanue nokaszaresis oleHUBaHus (pe3ysibTara 00yUeHUs 110
TACITUTITIHE )

1

2

OIIK-1.1 BrisiBnenne u kinaccudukarus
(U3HYCCKUX U XMMHUYECKHX MPOIIECCOB,
MIPOTEKAIONTNX Ha OOBEKTE
poheCcCHOHAIbHOM NS TEIbHOCTH

3naet: OIIK-1.1 MeToaukoii BRIABICHUS U KiIacCH(DHUKAITHS
(U3NYECKUX U XUMHUECKUX MPOIIECCOB, MPOTEKAIONINX HA O0BEKTE
MpoeCCHOHATBLHOM JIESITETbHOCTH.

Ymeer: OIIK-1.1 BersaBisaTs u kiaaccubunupoBarb Gpus. u
XUM.IIPOIIECCHI, MPOTEKAIONTHE Ha 00hEKTE TPod). ACATSIHBHOCTH.

Nmeer nasbiku: OIIK-1.1 MeToaukoii BbISIBICHHS U KIIACCH(DUKALMS
(U3NUECKUX U XUMUYECKUX MPOIECCOB, MPOTEKAIOIINX HA OOBEKTE
npodeCCHOHATBLHOH eI TeIbHOCTH.

OIIK-1.3 Onpenenenne xapakTEpPUCTUK
XMMHUYECKOTO Tpolecca (SBICHUS),
XapaKTEepHOTO IJIs1 OOBEKTOB
npodeCCHOHATTBHOM e TeTLHOCTH, Ha
OCHOBE TEOPETHUECKOTO
(9KCHIEpUMEHTANBHOTO) UCCIIEI0BAHUS

3naet: OIIK-1.3 XapakTepucTHKH XUMUYECKOTO TpoLecca (SBICHUs),
XapaKTEepHOTO AJIs1 00BEKTOB MPO(eCCHOHANBHON AEATEIHOCTH, Ha
OCHOBE IKCIIEPUMEHTAIIBHBIX UCCIIEA0BAaHUM.

VYmeer: OITK-1.3 OnpenensaTs XapakTepUCTHKH (PU3MYECKOro Iporecca
(s1BIEHMS), XapaKTEPHOTO AJIsi OOBEKTOB MPO(heCcCHOHAIBHON
JeSITebHOCTH, Ha OCHOBE TEOPETUYECKOTO M AKCTIEPEMEHTa

Nmeer nasbiku: OIIK-1.3 Metoaukoii BeiOopa 0a30BbIX (U3NYECKHUX U
XMMUYECKHX 3aKOHOB JJIsl peIieHHs 3a7a4 MpogeCCUOHATBHON
NESITENBHOCTH.

OIIK-1.5 Br16op 6a30BbIX QpU3HUECKUX
1 XUMHUYECKUX 3aKOHOB ISl PEIICHUS
3aja4 mpogecCHOHaTbHON
JeSITeNTbHOCTH

3naet: OIIK-1.5 Ba3zoBsie ¢u3nyeckre 1 XUMUIESCKUE 3aKOHBI JJIs
penieHus 3a1a4 npodecCHOHANBHOMN eI TEIBHOCTH.

Yumeer: OIIK-1.5 Beibupars 6a30BbIe (PU3NICCKIEC U XUMUICCKHEC
3aKOHBI JIJIsl pElIeHUs 3a/1a4 MpoheCCHOHALHON NeATEILHOCTH.

Nwmeer napbiku: OIIK-1.5 MeToaukol pelieHust HH>XEHEPHBIX 3a]a4 C
MTOMOIIIBED MaTEMATUYECKOTO aIlapara BEKTOPHOU anreOpsl,
AHATUTUYECKON T€OMETPUHU U MaTeMaTHYECKOTO aHaln3a.

OIIK-1.7 Pemenue ypaBHEeHUH,
OIIMCBHIBAIOIINX OCHOBHBIE (PU3HUYECKHE
MPOIIECChI, C MPUMEHEHHEM METO/IOB
JMHEHHOH anreOphl U MaTeMaTHYECKOTO
aHanmu3a

3naet: OIIK-1.7 Maremarnueckuii armapar BEKTOPHOU anreOpsl,
AHAJINTUYECKON F€OMETPUH U MaTeMaTHYECKOrO aHaIn3a.

Yumeer: OIIK-1.7 Metonukoit penieHus HHXEHEPHBIX 3a7a4d C
MOMOIIBI0 MATEMAaTHYECKOTO alapaTa BEKTOPHOH anreOpsl,
AQHATUTUYICCKON T€OMETPUN ¥ MaTEMaTUIECKOTO aHAIIH3A.

Nwmeer naBbiku: OIIK-1.7 MeToaukoi pelnieHnss HH>KEHEPHBIX 3a71ad C
MTOMOIIIFIO MaTEMATHYECKOTO arapara BEKTOPHON anredpsl,
AHATUTUIECKON T€OMETPHH U MaTeMaTHYeCKOro aHan3a.

OIIK-1.8 O6paboTka pacueTHBIX U
SKCIIEPUMEHTAILHBIX JAHHBIX
BEPOSITHOCTHO-CTATUCTHICCKIUMH
METOJIaMH

3naet: OIIK-1.8 OcHOBHBIE BEPOSATHOCTHO-CTATUCTHICCKIE METOIBI
00pabOTKH pacyeTHBIX U KCIIEPUMEHTAIBHBIX TaHHBIX.

VYmeer: OIIK-1.8 IIpoBoguth 00pabOTKy pacueTHBIX U
SKCIIEPUMEHTANILHBIX JAHHBIX BEPOSTHOCTHO-CTATUCTHUECKUMH
METOIAMH.

Nmeer nasbiku: OIIK-1.8 O0paboTKH pacyeTHBIX U
9KCIEPUMEHTANBHBIX JAHHBIX BEPOSTHOCTHO-CTaTUCTUYECKUMU
MeTOoAaMH

OIIK-1.10 Onenka Bo3gencTBUA
TEXHOTCHHBIX ()aKTOPOB HA COCTOSIHHC
OKpYIKaloIIel cpebl

3naet: OIIK-1.10 BriusiHue Bo31eiicTBUS TEXHOTEHHBIX (haKTOPOB Ha
COCTOSIHHE OKpYKAIOIIEH Cpebl.

Ymeer: OITK-1.10 OuennBarh BO3IEeHCTBHS TEXHOTEHHBIX (DAKTOPOB HA
COCTOSTHHE OKPYIKAFOIIEH Cpeybl.

HNmeet nHaBeiku: OIIK-1.10 MeToaukoi olieHKH BO3OEHUCTBUSI
TEXHOTCHHBIX ()aKTOPOB HA COCTOSTHUE OKPYKAIOIIEH CPEJIbI.

WNudopmarust o BEISIBICHHH PE3yIbTaTOB OCBOCHUS IMCIMIUTHHBI IpeicTaBieHa B DOHIe OIIEHOYHBIX CPEJICTB IO
mucrtutoinHe. [Tacoptr @OC nipencrasieH B pasaene 4 PIT/.

[Tpumeuanne: ®OC pazpabarbiBaeTcs kak npuitokerue k PI1J] B coorBerctBum ¢ Ilonoxeruem o @OC,
YTBEPKJICHHBIM JIOKATbHBIM HOPMATHBHBIM aKTOM.







3. COAEP) KAHME JUCIUIIJIMHBI

3.1. Tembl y4eOHOI AUCHUILIUHBI (JIEKIMOHHbIE 3AHATHS)

Ta6numa 3.1 Tembl JIEKIIMOHHBIX 3aHATHHA

KommuectBo vaco mo popmam

Ne /it

HamMmenoBanmne
pasmena
JUACIATUIMHEI
(Mo-TTysn)

Tema u comeprkaHue JIEKITMOHHOTO
3aHA-THI

o0yueHus

Konrt. pad

Cawm. pab

3a049Hasd

3a049Hasd

2

3

W | OYH.-3a04YHaA

& | OYHaA

| OYHasA

=)

e | OYH.-3a04YHas

o

IlepBas rpynna
nepuoaa
aTTecTalMu
(3k3aMeH)

ouyHasn popma (1 cemecTp), 3a04Hasn
dopma (1 cemecTp)

—

OCHOBHBIE TTOHSITHS
1 3aKOHBI XUMUH.
DKBHUBAJIEHT.

OCHOBHBIE 3aKOHBI U TIOHSTHS XHUMUH.
OKBUBaJICHT. XUMHUYECKHE (OPMBI
CYIIECTBOBAHUS MATEPHH, XUMHUECKUE
peakmuu. Gopmynbabie enuHATIH (DE)
BeriectBa. KoimuecTBo BemecTsa.
MoutsipHast Macca 3JeMeHTa, BEIIeCTRa,
MOJISIPHEIN 00BhEM ra3000pa3HOTO
BeriectBa. CTENeHbh OKHCIICHUSI.
DkBHUBaJNEHT BenlecTBa. Yncio
skBuBajgeHTHOCTH (Z(B)). Onpenenenne
Z(B) B peakuusx oOMeHa,

XuMHuJueckas
TepMOIUHAMUKA.

1-11 3aKOH TEpMOIMHAMUKH.
Tepmoxumusi.ITpeamer xumuueckon
TepMoArHAMUKHU. TepMonnHaMudecKast
CUCTeMa, OKpY>Kalomias cpesia, Xapakrep
B3aMMOJICHCTBUS MEX Ty HUMH.
CocTosiHuE CHCTEMBI, TapaMeTPHI
co-cTossHUS. DYHKIIUN COCTOSHUSI.
BuyTpeHHs 3HEprUs.
Tepmonuuamudeckuit mporecc. OyHKIUU
nporecca. Termnora. Padora. [1epBerit
3aKOH TePMOAWHAMUKH IS
W30JIMPO-BAaHHBIX U 3aKPBITHIX CUCTEM.
OHransnus cucteMsl. llpumenenn

XuMuueckas
TEPMOJUHAMUKA.

2-1 3aKOH TEPMOINHAMUKHU.
Outponus.Heobparumelie u oOpaTumMbie
nporueccel. Makpo- 1 MUKpOCOCTOSHUS
CUCTEMBI. TepMOIMHAMHYECKAs
BEPOSATHOCTH COCTOSTHUSI CUCTEMBI.
VYpasuenue boneiiMana. DHTponusa — Mepa
HEYIOPAJ0YEHHOCTH COCTOSHUS CUCTEMBI.
Bropoii 3akoH TepMOAMHAMUKH.

HaHpaBJ'IeHHOCTI: XUMUYCCKUX MPOLECCCOB.

da30Bble paBHOBECUS. TpeTuil 3aK0H
TepMoarHaMuKku. CTaH#apTHas SHTPOMHSL.
Pacuer nusmenenus sHTponuu




XuMudeckast
KWHETHKA.
XuUMHIECKOe
paBHOBECHE.
Karanns.

Xumuueckas kuHeTHka.lIpocteie n
cloxHble peakiuu. [loHsaTHE MexaHn3Ma
peakuuu. CKOpoCTb XMMHUYECKOH
peaxuy; GaKTOphl, BIUSAIOIINE HA
CKOPOCTb. 3aKOH JIEMCTBYIOIIMX Macc.
Kunernueckue ypaBHenus. Koncranra
CKOPOCTH; (PaKTOPBI, BIMSIOLINE Ha HEe.
3aBHUCUMOCTb CKOPOCTH XUMUYECKON
peakuuu ot Temrneparypsl. [Ipasuio
Bant-Todda. YpaBuenue Appenuyca;
SHEPTHUs aKTUBALMH, aKTUBUPOBaHHBIH
KOMITJIEKC, K

0,5

XuMudeckast
KWHETHKA.
XUMHIECKOE
paBHOBECHE.
Karanns.

XuMuyeckoe
paBHoBecue.Karanus.Karanutnueckue
cucteMbl. [OMOreHHbIH, reTeporeHHbIN
karanu3. Karanuszarop. CyTs aelicTBus
Katanu3aropa. XUMHUYECKOE paBHOBECHE,
YCIIOBHE XUMUYECKOTO paBHOBECHS. 3aKOH
JEeWCTBYIOMINX Macc JJisi 00paTuMoro
npouecca. KoncTanTa XuMH4ueckoro
paBHOBECHS ISl TOMOTEHHON U
TeTEepPOTreHHOM peakunii; GaKTopsl,
BIMsIOIMME Ha Hee. CMeleHne
XUMHUECKOTO paBHOBecus. [IpuHiun
Jle-11Tarens

PacTBOpHI.

Konnenpamuu. uccormarus. O0mast
XapaKTEepPHUCTHKA PACTBOPOB.
PacTBopuTENh, pACTBOPEHHOE BELIECTBO.
Kiraccu-¢uxarus pacTBopos.
PacTBOpHMOCTB TBEp/IBIX BEHIECTB,
KUIKOCTEH, Ta30B. CII0CcOOBI BEIPAKCHUS
cocTaBa pacTBOPOB: MaccoBast JIOJs,
MOJISIpHAsT JIOJIsI, MOJISIpHAST
KOHIEHTPA-ITUsI, MOJISIpHAsI KOHIICHTPAIIHS
9KBUBAJICHTOB, MOJISUTbHAS. KOHIICHTPAITHSL.
3aK0H YKBU-BAJICHTOB JJIsl PACTBOPOB.
Teopust ob6pazoBanus p

PacTBOpHI.

[lIxana pH. Pacuer peakuuu
cpensl.MloHHOE TpOM3BEIEHUE BOMBI.
BonopoaHblii ¥ THAPOKCHIIBHBIN
noka3arenu. [lkana pH. Pacuer pH
PacTBOPOB CHIIBHBIX U CINA0BIX KUCIIOT U
ocHoBaHMil. KucnoTHo-ocHOBHBIE
UHAUKATOPHI. ['uaponus coneid. GakTopsl,
BIIMSIIOIIIME HA TUIposin3. ['uaponus comnen
10 KaTHOHY, 110 aHWOHY, TTOJTHBIH
THAPOIIH3.

PacTBOpHI.

KonnurarueHsle cBoiicTBa
pactBopoB.KoyumuraruBHble cBOHCTBA
PacTBOPOB HEANIEKTPOIUTOB. 3akoH Payms
u ero cienctBus. OcMoC. OCMOTHYECKOE
nasieHue. 3akoH Bant-Todda.
KomnurarvBHbie CBOMCTBA pac-TBOPOB
3IEKTPONUTOB. M30TOHMYECKUI

K03 PUIIHEHT.




SJICKTp OXUMHNYCCKHUC
IMpoUCCChI.

[Tonstue anextpona. YpaBHeHUE
HepHcTa. O1eKTpoXUMUYECKUE CUCTEMBI.
OCOOCHHOCTH MEKTPOXUMUICCKUX
npoueccoB. MOHHO-MeTaTNnYe CKUiA
anexkTpoa. BosHukHOBeHUE ABOMHOIO
AIEKTPUUECKOTO CJIOSl Ha TPaHUIEe
ANEKTPOA-INEKTPOIUT. PaBHOBECHBIH
ANEKTPOAHBINA MOTCHLIUA. YpaBHEHUE
Hepncra. ['a30BbIe 31EKTPOIBL.
Bogoponusrit anextpon. Kucnopoausiii
anektpo CTaHIapTHBIA AIEKTPOAHBIN
MOTECHIUAN. DIESKTPOXUMUYCCKUM s
Hanps

0,5

10

DNEKTPOXUMUYIECKIEC
TPOIIECCHI.

lanpBaHnueckuii aneMeHt. Pacuer
OJIC.I"'abBaHUYECKUH 3JICMEHT. DJIeMEHT
Hanwmsnsa-SAxo6u. Karomnsrit mporiecce,
AQHOIHBIN MPOIIECC, TOKOOOpa3yoIas
peakius. Cxema dIeKTPOXUMHIECKON
merd. TepMomuHaMUKa TaIbBaHUIECKOTO
snemenTa. DJ1C raabBaHUYECKOTO
JJIEMEHTA.

11

SJICKTp OXUMHNYCCKHUC
IMponCCChI.

KOppO3I/ISI MeTaHHOB.KOppO3I/ISI METAJLIIOB.

Xumndeckasi KOppo3usi.
ONeKTpoXuMHIecKast KOppOo3Hs METAIOB
u ycnosus ee nporekanud. Cxema KI'D.
Karonubrit 1 aHOAHBIN TPOLIECCHI.
OxuCAUTENN-AeIOIAPU3aATOPBL. YCIOBHA
MIPOTEKaHUs KOPPO3UH METAJIIOB C
KHCIIOPOJHON ¥ BOAOPOAHOM
Jenonspu3anyen. 3amnura MeTaIoB OT
Koppo3uH. JlernpoBanue. 3alIUTHBIE
MOKPBITHS: HEMETAJUINYECKNE,
MeTaJUInYecKue (aHOTHBIE,

0,5

uToro
IlepBasi rpynmna
nepuoaa
aTTecTauuu
(3K3amMeH)

16

16

32

Bropas rpynna
nepuoaa
arrecrauuu (3a4er)

ouHas popma (2 cemecTp), 3a04HAS
(popma (2 cemecTp)

KecTrkocTs BOIBI

JKecTkocTh BoAEl. BHIbI 2KECTKOCTH.
Vmsruenune Bogbsl. KaTHOHUTEL,
aHMOHUTHL O0IIast XapaKTePUCTHKA
IpUPOAHBIX BOJ. JKecTkocTh BObI. Bus
KECTKOCTH: KapOOHAaTHasl,
HekapOoHarHasi. EnquHuIb! nsmepeHus
JKECTKOCTH. YMSITYCHHUE BOABI. MeToIbI
YMSTUCHHUS: TEPMUUYCCKUNA U pearcHTHbHIC
METO/IbI (M3BECTKOBaHUS,
CO/IOBO-M3BECTKOBBIH, (hocdaTHbIN),
JIOCTOMHCTBA U HeIOCTaTKUu. MeToj
HoHHOro oOMeHa. Monutel. KaTHOHMTEL,
AHHOHHUTHL. Peakiiuy oOMeHa HOHOB
KaTHOHUTA (aH
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2

HucnepcHsble
CUCTEMBI

JlucriepcHble CHCTEMBI, KIIaCCU(UKAIIHS,
nonrydyeHue. GU3NKO-XUMHUYECKUC
CBOICTBA AUCIIEPCHBIX CUCTEM.
[ToBepxHOCTHAS SHEPTHsl, TOBEPXHOCTHOE
HarsbkeHue. Ancopouus. [TAB.
OnTuyeckue CBOMCTBA JUCIIEPCHBIX
cucteM.JlucrepcHbIE CUCTEMBL.
Oco0OEHHOCTH BBICOKOAMCIICPCHBIX
cucreMm. Knaccuduxanus qucrepcHbIx
CHUCTEM IO pa3MepaM YacTHII TUCIIEPCHOM
(hazpl, 10 arperaTHOMY COCTOSIHHIO
JUCTIEPCHON (ha3bl U JUCTIEPCUOHHOM
Cpelbl, 0 CTENEHU B3aUMOACHCTBUS
YaCTHII AUCIICPCHON (a3bl U
JucriepcUOHHOM cpenpl. ['enu u 30mu.
MeTonb! MOTyYeHUs AUCTICPCHBIX CUCTEM.
DOU3NKO-XUMUYCCKUE CBOMCTBA
JUCIIEPCHBIX CH

16

OCHOBBI XUMHH
BSDKYIIIUX BEIICCTB.
CutnkaTHBIE
CTPOUTEILHBIC
MaTepuabl

OO0mue pU3NKO-XMMHUYECKHE CBOWCTBA
BSDKYIIIUX BEUIECTB U UX KJIacCU(UKAIIS.
Boznymrabie BsKyIIe BeecTna.
I'mapaBnarueckue BXKYIUE BEIIESCTBA.
Koppo3sust 6eToHa 1 METO/BI 3aIUTHI OT
Koppo3un. DUINKO-XUMUYECKUE OCHOBBI
CTEKJIO00PAa3HOTO COCTOSTHUSL.
CuimmkarHoe ctekiio. CHTaJuIbI.
[IpupomHOE CHITMKATHOE CHIPHE.
Kepamuueckue marepuaibl.
Knaccudukarus u crmocoObl MoTydeHus.
Kepamuueckue marepuansl. OrHEYyIOpHBIS
Matepuanbl. O0mme QU3NKO-XUMHYSCKIEC
CBOWCTBa BSKYIIMX BEIICCTB U UX
Kiaccudukays. Bo3aynrHsie BOKyIpe
BemecTBa. Bo3nyrHas u3BeCTs.
l'umicoBbIe BSOKYIIME BEI

16

4

BricokomonekynsapH
bl€ COETMHEHMS B
CTPOUTENBCTBE

OCHOBHBIE MOHATHS XUMUHU
BBICOKOMOJIEKYJISIPHBIX COETMHEHUM.
CTpyKTypa U CBOMCTBA MONUMEPOB. Buibt
MIOJIUMEPOB, IPUMEHSIEMBIX B
cTpoutenscTBe. OCHOBHBIE TOHSTHSA
XUMHH BBICOKOMOJIEKYJISIPHBIX
coenunennii. Kimaccudukanus, cTpykrypa
1 cBoiicTBa onumepoB. CriocoObl
MIOJTy4EHUs MOIUMEpPOB. JlecTpyKIus
MOJIUMEPOB, €€ OCHOBHBIE BUJIBI.
[Tnactmaccel. Buasl monumepos,
MIPUMEHSAEMBIX B CTPOUTEILCTBE.
[HonumepHbie 100aBKH B OETOHBI.

16

nuToro

Bropas rpynna
nepuoaa
arrecTaumu (3a4er)

16 2 16 60

HToro

32 10 | 32 92

3.2. IlpakTuyeckue U CEMHUHAPCKHE 3aHSTUS M UX COMEPKAHHE
Tabnuma 3.2 Tembl NpaKTUYECKUX 3aHATUN

HaumenoBanue

KomnuectBo dacoB mmo ¢popmam
0o0ydJeHus

KownrT. pa6 | Cawm. pab




Ne 11/ pazziena Tema u coneprkaHue IPaKTUIECKOTO § §
TUCTIATITAHBI 3aHITHA 5 5
(Mo-TTysn) g ) S s
= | S |E |5 |§ | E
S| E | S| E|E| &
S) S) S o o &
1 2 3 4 5 6 7 8 9
IlepBas rpynna o4yHasn ¢popma (1 cemecTp), 3a04Hasn
nepuoaa dopma (1 cemecTp)
aTTecTalMu
(3k3aMeH)
1| OcuoBHbIe OHATHS |OCHOBHBIE 3aKOHBI M TOHITHS 2 2
Y 3aKOHBI XUMHH. xuMunKItaccel HEOpraHUYECKUX
OKBUBAJICHT. COCTMHCHMM, HOMEeHKIarypa. CTeneHb
OKHCIICHUSI.
OxHCHIN-TeTbHO-BOCCTAHOBUTENBHBIC
peaxkuun. MonsipHas Macca. KonnuectBo
BEIIECTBA.
2| OcHoBHble TOHATHS |OKkBHUBaneHTDOPMYIbHAS €AMHHLIA. 2 2
Y 3aKOHBI XUMHH. OKBHBAJICHT JIEMEHTA B COSANHEHNUH,
OKBUBAJICHT. SKBHUBAJICHTHI COCAMHCHUN Pa3IMIHBIX
KJ1accoB. YNCII0 3KBUBAJIEHTHOCTH.
Onpenenenue yncia SKBUBAJIEHTHOCTH
COCAMHEHHS, YYacTBYIOLIETO B 0OOMEHHOH
U OKHCJIUTEIIEHO-BOCCTAHOBUTEIBLHON
peakuuu. KonngyecTBo BenecTBa
SKBHBAJICHTOB. AJTUTUBHOCTH MOJISIPHOM
Macchl 9KBUBAICHTOB. PacueTsl 1o 3aKkoHy
SKBHBAJICHTOB.
3 | Xummuueckas TepmoanHaMHuueckue 2 2
TEPMOIUHAMUKA pacueTsIOnpeaeneHne TeIIOBBIX
a¢dexToB peaknuu. PacueTsl 3HTATBIMIA
00pa30oBaHus BEIECTB IIPH NU3BECTHOM
TerIoBoM 3¢ dexre peakuuu. Pacuer
M3MEHEHUS 3HTPOITUHU B XOZC PEaKIUU U
npu (pa30BBIX MPEBPAIICHUSX.
Onpenenenue HaIPaBIEHHOCTH
XHUMHUYECKHX TPOLIECCOB U BEPOSITHOCTH
MPOTEKAHUS XUMUYECKOH peakiuu B
3aBUCHUMOCTH OT TEMIIEPATYPBHI.
4| Xumudeckas Xumudeckass KHHETHKA U 2 2
KHHETHUKA. paBHOBecuel[puMeHeHNE 3aK0OHA
XuMungeckoe JNEHCTBYIOIMX Macc I pacyeTa
paBHOBECHE. CKOpOCTEH XUMUYECKUX peaKIuil,

TEKYIIUX KOHIICHTPAIUI PEareHTOB U
poaykToB. PacueTs! 1o npasuity
Bant-T'odda. 3akoH AelCTBYIOMUX MacC
JUTSI TOMOT€HHBIX U TeTePOTeHHBIX
peaKuui sl COCTOSIHUSL PABHOBECHSL.
[Tpumenenue npuniuna Jle-Ilarense s
OTIpeNICIICHHUS CMEIICHUS PABHOBECHUS TIPH
W3MEHEHUH yCIoBuH nporecca. Pacuet
paBHO
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PactBOpEI KonnenTtpaunu. PacueTs! peakuun 2 2
cpeabl.PacueTsl pa3auyHbIX cCIOCO00B
BBIPQYKCHHSI KOHIICHTPAIIMH PacTBOPOB.
CocraBneHne ypaBHEHUN peakuit
JIUCCOLUAIMN COSAUMHEHUN Pa3IMYHBIX
KJIACCOB U ypaBHEHUN peakIuii THApOIn3a
coneit. Jlucconuanys CHIbHBIX U CIa0BIX
ANIEKTPONUTOB. PacueTsl Benmmuunsl pH B
pacTBOpax KUCIOT U OCHOBAaHHH.
ONEKTPOXUMHUYECKHUE | DNEKTPOXUMHUYECKHE 2 2
MIPOLIECCHI MPOLECCHIDNEKTPOIHBIN MOTEHINAT
MOHHO-METAJUTHYSCKUX U Ta30BBIX
ANeKTpoAoB. YpaBHenue Hepucra. Pacuer
OJIC ranpbBaHMYECKHUX DIIEMEHTOB.
CocraBieHre TaTbBaHUYECKIX
3JIe-MEHTOB U IEKTPOJHBIX MPOLIECCOB.
Onexrpoxumudeckue |Kopposus metammmoBOmnpeneneHne 2 2
MIPOIIECCHI BO3MOYKHOCTH TIPOTEKAHUS KOPPO3HH
MeTajia B 33JaHHBIX ychnoBHsx. CrocoOs
3aIUTHl METAJIOB OT KOPPO3HHU.
uToro 14 14
IlepBas rpynna
nepuonaa
aTTecTalMu
(3k3aMeH)
Bropas rpynna ouHasi (popma (2 cemecTp), 3a09HAas
nepuoaa dopma (2 cemecTp)
arrecTaumu (3a4er)
XuMUS BOJIBI KecTkoCTh BOABI M METOJBI €€ 2 2
ycTpaneHus1 2 KecTKoCTh Bo/ibl. MeTo bl
yMsTYeHHS BOABI. PacdeTsl sxecTkoCcTH
BOJIbI, MACCHI PACTBOPEHHBIX COJIEH B
Boze. PacueTsl Macc peareHToB,
HEOOXOAMMBIX IS yMSITIYCHHS BOJIBI.
Komnokxeuym 1o teme «KecTkocTh BOABI U
METOZBI €€ YCTPaHEHUS.
HucnepcHsbie Onpenenenue NOpPOroB Koaryasun 2 2
CHUCTEMBI ruapo¢oOHbIX 307ei.JucnepcHele
cuctemsl. Kiaccudukarus, MeTo/ b1
MOJy4eHus u cBoricTBa. CTpOCHHE YaCTHIL
aucriepcHor ¢a3bl THAPOPOOHBIH 305€H.
Cocrapnenue GopMysI MUILIEIUT
ruapodOOHBIX 30JIei. YCTOHYNBOCTD U
KOATYJISIIAS KOJUTOUHBIX CUCTEM.
HucniepcHbie OmpeneneHne MOPOTOB KOATYIISIIAN 2 2
CHCTEMBI ruApodoOHBIX 305ei.OnpenencHue

TTOPOTOB KOATYIISAIANA THAPOGDHOOHBIX
3onei. KotokBuyM 1o teme
«JlucnepcHble CUCTEMBDY.
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4|OcHOBBI XUMUHU XuUMHUS BOKYIIX 2 2
BSDKYIIIUX BEHIECTB. |MarepuaioB.Bo3aynrHbie BxKyIHe
CunukarHble Matepuaibl. CpIpbe, TOTYUYCHUE U
CTPOUTEILHBIC TBEp/ICHUE BO3IYIIIHON U3BECTH,
MaTepuabl TUIICOBBIX U MarHE3UaIbHBIX BSDKYIIUX.
Pemenue 3anau. ['mapaBnuyeckue
BsDKyIue Marepuaibl. ChIpbe, MOTydeHUS
Y TBEPJCHHUE TIIMHO3EMHUCTOTO U
MOPTIAHAIIEMEHTOB, THIPABINYCCKOH
n3BectH. Penienue 3a1a4. KomiokBuywm mo
TeMe «XUMUS BXKYIIUX MaTCPUAIIOBY.
UTOro 8 8
Bropas rpynmna
nepuoaa
arTecTanuu (3a4eT)
HToro 22 22
3.3. JlaGopaTopHBbIii MPAKTHKYM H €r0 COiep:KaHne
Tabmura 3.3 TeMb! 1abopaTopHBEIX paboT
KomuiectBo yacos 1o ¢opmam
o0yueHus
HawnmenoBanme Konrt. pad Cam. pab
Ne 11/ pazziena Tema u comeprxanue 1adbopaTopHOI § §
TUCTIATITAHBI paboTsI 5 g
Elg |2 |E|E| ¢
o Qo (<2} Qo o (<2}
1 2 3 4 5 6 7 8 9
IlepBas rpynna ouyHasn ¢popma (1 cemecTp), 3a04Hasn
nepuoaa dopma (1 cemecTp)
aTTecTalMu
(3k3aMeH)
1| OcHoBubIe oHATHA |OTpenencHue CoaepKaHUs 2 2 4
Y 3aKOHBI XUMHH. KpUCTATU3AIMOHHOM BOJIBI B
OKBHBAJICHT. KpHUCTaJIOTHApaTe KapOboHaTa
HaTpusa.OcBOeHHE TpreMa B3BEITUBAHMS,
METOZ[a KHCIIOTHO-OCHOBHOTO TUTPOBAHUSI.
Pacuets! ¢ ncnonp3oBaHNEM 3aKOHA
SKBHBAJICHTOB.
2| OcHoBHble TOHATH |OnpeneneHre MOIIPHON Macchl 2 2 2 4
Y 3aKOHBI XUMHH. SKBHBAJICHTOB MIPOCTOTO BEIICCTRA.
OKBUBAJICHT. OKCIIepUMEHTAIHHOE OTPEICICHIE
MOJIIPHON MacChl SKBUBAJICHTOB
QTFOMHHHUS METO-JIOM BBITECHCHUS
BOZIOpOJIa U3 KUCIOTHL. [IpumMeHeHMe
3aKOHa SKBUBAJICHTOB B PacyeTax.
3| Xumudeckas OmpeneneHne YHTANBITNH PACTBOPCHIS 2 2 2 4
TEepMOIMHAMUKA COMMOKCIIEPUMEHTAIBHOE OIpe/IeIeHre
SHTAIBIINN PACTBOPEHHS COJIM METOIOM
KaJIOpUMETPUH. 3aKpETUICHUE TTOHATHS
SHTANBINY.
4| Xumuaeckas OmpeneneHne 3aBUCUMOCTH CKOPOCTH 2 2 2 4
KHHETHKA XIMHYECKOW Peakui OT KOHIICHTPaIiH
peareHToB. DKCIIEPUMEHTAIEHOE
OTIpe/ieTICHNE 3aBICUMOCTH
OTHOCUTEILHON CKOPOCTH XUMHUUYECKOU
peakuuy OT KOHIIEHTPAI[UH PEareHTOB.
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XuMuueckas
KHHETHKA

Omnpenenenue 3aBUCUMOCTH CKOPOCTH
peaxkuu ot
TeMIepaTypblOKCIEPUMEHTAIBHOE
oTpeeNiCHHEe 3aBUCHMOCTH CKOPOCTH
peaknuu oT TeMneparypsl. [Ipumenenue
npasuia Bant-Todda nnsa pacuera
CKOPOCTH PEaKLUHU B 3aBUCUMOCTH OT
TeMIeparyphl.

XHUMHUIECKOE
paBHOBECHE

CMeteHne XuMHIeCKOTO
paBHOBECHADKCIIEPUMEHTAIBHOE
CMEIIEeHNEe XUMHUIECKOTO PABHOBECHS TIPH
WM3MEHEHUH PaBHOBEC-HBIX KOHIIEHTPALUH
peareHToB 1 poxykToB. [IpuMenenue
npunnuna Jle-llarense 1y1s onpeneneHus
HaIpaBJIeHHUS CMEIICHUS XUMIYECKOTO
paBHOBECHS.

PactBOpBI.

[Ipurorosnenue
pactBopoB.[Ipurorosnenue pactopa
3aJJaHHOW KOHLIEHTPALIUU U3
KOHILIEHTPHPOBAHHOT'O pacTBOpa.
Omnpenenenue KOHIEHTPAIMK KPEIKOro
pacTBopa ¢ MOMOILBIO APEOMETPA.
PazbaBnenne pacTBOpoOB.

PacTBOpHI.

Ompenenenne MOJIIPHON MacChl
SKBUBAJICHTOB CIO)KHOTO
BerniectBa.OnpeeneHne MOJISIPHON Macchl
SKBUBAJICHTOB HEN3BECTHON KHUCIIOTHI
METOJIOM THTpOBaHus. Pacuer ¢
WCTIOJIb30BAHUEM 3aKOHA DKBUBAJICHTOB.

PactBopHI.

Omnpenenenue pH pacTBOPOB ¢ MOMOIIBIO
nHankaropoB.OnpenencHue pH
PacTBOPOB KHCIIOT M OCHOBAHHI C
MTOMOIIIBIO PA3TUYHBIX UHIUKATOPOB.
CpaBHe-HHE TTOTYUYCHHBIX BEJTUYHH C
pacueTHBIMHU.

10

DNEKTPOXUMUYIECKIEC
TIPOIIECCHI.

Kopposus meramios.Habmronenne
MPOIIECCOB KOPPO3UH METAIIIIOB B
3aBHCUMOCTH OT Pa3JIUYHBIX YCIOBHH
HaXOXKJCHHS. AKTUBAIAS KOPPO3HH.
3amyTHRIE METATUTMIECKHE TIOKPBITHSL.
CocrapneHne KOPPO3UOHHBIX AIEMEHTOB U
AIIEKTPOTHBIX MPOIIECCOB.

uToro
IlepBasi rpynmna
nepuoaa
aTrTecTauuu
(3K3amMeH)

20

10

20

40

Bropas rpynna
nepuoga
arTecTaluu (3a4eT)

ouHas popma (2 cemecTp), 3a04HAS
(popma (2 cemecTp)

OCHOBBI XUMHH
BSDKYIIIUX BEIICCTB.
CuitnkaTHBIE
CTPOUTEILHBIC
MaTepuabl

CUIMKATHBIN MOIYNb KUKOTO
crexiaMeTon0M KHCIOTHO-OCHOBHOTO
TUTPOBAHUS ONPEICISIIOT CUIIUKATHBIN
MOJYJb XKUAKOTO CTEKJIA.
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XWMHUS BOIBI OrnpeneneHue KeCTKOCTH BoAIMeTo10M
TPUIIOHOMETPUUECKOTO TUTPOBAHUS
orpenenseTcs 001as )KeCTKOCTh BOJIBIL.
MeToaoM KHCIOTHO-OCHOBHOTO
TUTPOBAHUS OIIPEENsieTCS KapOoHaTHAS
JKECTKOCTE BOJIBI.

HucniepcHbie AJcopOITHst YKCYCHOM KHCIIOTHI Ha
CUCTEMBI yrielIpoBonTCS oTpeneneHue
aJICOpOLIMU YKCYCHOM KHCIIOTHI Ha
aKTHBHPOBAaHHOM yriie. Onpeaensiercs
JTMHAMUYECKasi EMKOCTb.

OCHOBBI XUMHH Ompenenenue coaep>KaHus OKCHIOB
BSOKYIIMX BEIIECTB. |KaNbIMs U Maraus B MeneOmnpenensercs
CutikaTHbIe CyMMapHO€ Cojiep’KaHue KapOOHATOB
CTPOHTENBHBIC KaJbIIMsl M MATHUS B MEJIe.

MaTrepuabl

uToro

Bropas rpynna
nepuoaa
arrecTaumu (3a4er)

10 8

HToro

28

20 | 28

40

3.4. KypcoBoii mpoeKkT (padoTa) H ero XapaKTepucTUKA

He

PeTyCMOTPEHO.

3.5. HummBuayanbHOe 3aJaHUe U er0 XapaKTepHCTHKA

Tabmuria 3.5 TeMbl HHANBUAYATHHBIX 3aIaHAN

Ne /it

Tema HAMBUAYATHLHOTO 3aTaHUS

o0yueHus

KommuectBo vacoB no popmam

Konrt. pad

Cawm. pab

2

W | OYHas

+ | O4YH.-3a04YHas

W | 3a09HaA
| OYHAas

&\ | OYH.-3a04YHas

| 3a049HaA

IlepBasi rpynna nepuoja arrecTanuu (IK3aMeH) - OUHas
dopma (1 cemectp), 3a0unas popma (1 cemectp)

HNunuBunyansHOe 3a1anue "XuMU4YecKasi TEPMOJUHAMUKA.
Xumunueckas KuHeTHKA"bojiee moHoe TOHMMaHue 3aKOHOB
XUMUYECKON TEPMOTUHAMUKHI U KHHETUKHU, TOTyY€HUE HaBBIKOB
B pacyeTe TEIUIOBBIX 3(P(EKTOB, OMpEIeICHNN HAPaBICHHOCTH
XUMHYECKHX TPOIIECCOB, aHAJIN3E PEAKIIMOHHON CITOCOOHOCTH
BEILECTB, ONPECICHIUN CKOPOCTH PEAKIINH, pACUETe KOHCTAHTHI
paBHOBECHS], PABHOBECHBIX KOHILICHTPAIUN PEarcHTOB U
MPOIYKTOB.

17

nuToro
IlepBas rpynna nepuoaa arrectanum (3K3aMeH)

17

Bropas rpynna nmepmoaa arrecranuu (3a4er) - 04Has popma
(2 cemecTp), 3a0uHas ¢opma (2 cemecTp)

XuMusl BOKYIIUX MaTeprasoB.PemeHne npakTHIeCcKuX
pacYeTHBIX 3aa4 110 TeMe "BsDKYIITUE BerecTna'.

uToro
Bropas rpynna nepmoaa arrecranuu (3ader)

HToro

13

17

14



4.1.

4. BBISABJIEHUE PE3YJIBTATOB OCBOEHUA JUCHUITJIMHBI

IMacnopt ¢onxa onenounsix cpeacts (POC) no AucHMNINHE

Tabmuma 4.1 - [Tacopt pouma onenounsix cpeAacTB (POC) mo auCIUTIITNHE

Konpr
No HaumenoBanue .
TexHonorus Bun arrecranuu Bunet 3asstuii | popMupyeMbix
/Tl | OIIEHOYHOTO CPENICTBA N
KOMITETCHITHHA
1 2 3 4 5 6
1 |9x3aMeHaIMOHHbBIC TpamumonHas IIpomexxyTouHas 3auer, Ox3amen  |OIIK-1.1,
OMIICTHI obpazoBaTebHas aTTeCTaIus OIIK-1.3,
TEXHOJIOTUS OIIK-1.10
2 |KontponpHas pabora |TpamummoHHas Texymuii KOHTPOJb KonTpomnbHasi, OIIK-1.1,
obpazoBaTebHas CPC OIIK-1.3,
TEXHOJIOTHS OIIK-1.10,
OIIK-1.5,
OIIK-1.7,
OIIK-1.8
3 |KommokxBuym TpaguunoHHas Texymuii KOHTPOIb IIpaktnueckue  [OIIK-1.1,
oOpazoBaresbHas OIIK-1.3,
TEXHOJIOTUA OIIK-1.10
4 |Pa3HOypOBHEBEIE TpaguunoHHas Texymuii KOHTPOIb IIpaktnueckue, |[OIIK-1.1,
3aJIavM ¥ 3aJaHus oOpa3oBarenbHas CPC OIIK-1.3,
TEXHOJIOT U OIIK-1.10,
OIIK-1.5,
OIIK-1.7,
OIIK-1.8
5 |Hoxman, coobmenne |TpamummonHas Texymuii KOHTPOJb Jlexunn OIIK-1.1,
obpazoBaTebHas OIIK-1.10,
TEXHOJIOTUS OIIK-1.3
6 |IToptdommo HNudopmarmmonno-ko | Tekymmwii KOHTPOIh JlaGoparopasie  |OIIK-1.1,
MMYHHUKAIOHHAS OIIK-1.10,
obpazoBaTebHas OIIK-1.3
TEXHOJIOTUS
7 | Tpenaxep HNudopmarmmonno-ko | Tekymmuii KOHTPOIh CPC OIIK-1.1,
MMYHHUKAIFOHHAS OIIK-1.3,
obpazoBaTebHas OIIK-1.5,
TEXHOJIOTHS OIIK-1.7,
OIIK-1.8,
OIIK-1.10
8 [Tect HNudopmarnmonno-ko | Tekymunii KOHTPOIb CPC OIIK-1.1,
MMYHUKAIIMOHHAS OIIK-1.3,
oOpazoBaresbHas OIIK-1.5,
TEXHOJIOTHS OIIK-1.7,
OIIK-1.8,
OIIK-1.10

4.2 Bonipocsl K 3K3aMeHy (3a4eTy)

IlepBasi rpynna nepuona arrectauuu (3k3amMen) - ounasi popma (1 cemectp), 3a0unasi popma (1 cemectp)

1. ®opMynbHbBIE €TUHUIIBI BEIIECTBA

2. KonmnuecTBo BermiecTBa

3. MonspHas Macca BeIecTBa.

4. MonsipHblii 00beM ra3000pa3zHOro BELIeCTBA.

5. DKBUBAJIEHT BEIIECTBA. DKBUBAJIEHTHOE YHCIIO.

6. DKBUBaJIEHT BEIIECTBA. DKBUBAJIEHTHOE YHUCIIO.
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7. KonnuecTBO BelleCTBA YKBUBAJIEHTOB

8. MomnsipHast Macca IKBHBaJICHTOB.

9. MonsipHbIif 00b€M SKBHBAJIEHTOB I'a3000pa3HOTO BELIECTBA.

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.

IIpenMer XMMUYECKON TEPMOJUHAMUKH

TepmoanHamudeckas cucreMa. Okpykaromas cpena. Buapl cucteM (M30IUpOBaHHBIE, 3aKPHITHIC, OTKPHITHIC).
CocrosiHue cucrteMbl. TepMoarnHaMUYECKUE TapaMeTphI

TepmoanramMuyeckue nporieccsl (p=const, V= const, T= const, p,T= const, V,T= const).
OyHKIMH COCTOSTHUS CUCTEMBI, GYHKITUH TTpoliecca

BuyTtpenuss sueprus

Temnora u padora.

[TepBblit 3aK0H TEPMOTUHAMUKH.

[TepBrIii 3aKOH TEPMOTUHAMUKY 7SI PA3TUYHBIX IIPOIECCOB. DHTAJBIIHS CUCTEMBI.
TemnnoBoi 3¢ et peakuu. 3akoH [ecca.

CrangapTHast SHTANBIHAA 00pa30BaHUA XHMHUIECKOTO COSTUHEHMS.

BTtopoii 3akoH TepMOAMHAMUKH

OHTpoONHS.

N3meHeHus 3HTPONMUHU B U30JIMPOBAHHOMN U 3aKPBITON CUCTEMAax

VYpaBHenue bonblimana.

Tpetuii 3axkoH TepMoanHaMuKku. CTaHJapTHASI SHTPOMHUSL.

M3MeHeHune SHTPONUU B XUMHUECKON peakiivu.

Pacuer saTpornmu hazoBoro nepexona

IIpocThie U cnoXkHBIE peakiui. MexaHn3M XUMHUYECKON PeaKInu.

CKOpOCTh XUMHUYECKOUN peakiuu

W3MeHeHne KOHIIEHTpaIMil peareHTOB U MPOIYKTOB B XOJI€ PEaKIIHH.

@DakTophbl, BIUAIONINE HA CKOPOCTh PEAKIIUH.

3aBUCUMOCTH CKOPOCTH PEAKIIMH OT MPUPOIBI PEarupyIoNIfX BEIIECTB.

[Topsaok u MONEKYIIPHOCTH peakiuu. [[puunHbl HecOBMAICHUS.

I'omoreHHbIE 1 TETEPOTEHHBIE PEAKIINH.

3aKoH JEHCTBYIONUX MAcC JUIS a) TOMOT@HHBIX PEaKIIHii; 0) TeTePOreHHBIX PEaKITHiA.
3aBHCUMOCTb CKOPOCTH peakiuu oT Temieparypsl. [Ipasuno Bant-Todda. YpaBHenue Appennyca.
DHeprus aktuBauuu. MI3MeHeHue SHeprun 1Mo KOOPIUHATE PEaKIUU.

AKTHBHAPOBAaHHBIA KOMITIEKC.

OOparumMble 1 HEOOpPaTUMBIC PEAKITHH.

YcnoBue XUMHUYECKOTO paBHOBecHs. PaBHOBECHBIE KOHIIEHTPALIMHN BEIIECTB.
KoncraHTa paBHOBeCHS (JJ1s1 TOMOTEHHBIX U TE€TEPOTCHHBIX PEAKIIHIA).

[Ipuntun Jle-1llarense. CMemneHne XMMHUYECKOTO PaBHOBECHS: Y[a)BIHsIHAE N3MEHEHHS KOHIICHTPAITUN OJTHOTO

13 BemlecTB;Y0)BIMsHIEC N3MEHEHUS TaBICHHS;YB)BIMSIHUE N3MEHEHUS TEMIIepaTyphL.y|

43.
44.
45.
46.
47.
48.
49.
50.
51.
52.
53.
54.
55.
56.
57.
8.

Karanusz. [oMoreHnHsIit u rereporeHHbIi karanus. CyTh AEUCTBUS KaTaau3aTopa
Kpucrannuzamus coneit u3 pacTBopoB
Kpucramnoruaparel. KpucranmusannonHnas Boja.
ITpuroroBneHue pacTBOpPOB.

TutrpoBaHHe Kak METOJ] OIIPEICIICHUS KOHIICHTPAITUU
3aKkOH PKBUBAJICHTOB.

Pacuets! 1o 3ak0HY SKBUBAJICHTOB

Urco SKBUBaJIEHTHOCTH /17151 ydacTHUKOB B OB peakuun
Peaknus B3anMoelicTBUS aTFOMHHUS C XJIOPOBOIOPOIOM
I"azoBble 3akoHbl. YpaBHeHUE MeHieneeBa-Knanelpona.
3aKoH 3KBUBAJICHTOB

Pacuet ommOku skcriepuMeHTa

MexaHu3M pacTBOPEHUS KPUCTAUIMICCKUX BEIIECTB
OK30TepMUYECKHE 1 SHAOTEPMUIECKUE MTPOIIECCHI
[IpakTrueckas paboTa Ha KaTOpUMETPe

TexHuka pacdera TermnoBoro dhdexra
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59.
60.
61.
62.
63.
64.
65.
66.
67.
68.
69.
70.
71.
72.
73.
74.
75.
76.
77.
78.
79.
80.
81.
82.
&3.
&4.
85.
86.
&7.
88.
&9.
90.
91.
92.
93.
94.
95.
96.
97.
98.
99.

100.
101.
102.
103.
104.
105.
106.
107.
108.
109.

110
111

OHTaJBNHS PACTBOPCHUS COITU

CKOpOCTh XUMHUYECKOH peakiunun

3/IM 11 TOMOT€HHBIX U F€TEPOTeHHBIX peakui
BsaumogeiictBre THOCY/Ib(ATa ¢ CePHOM KHCIOTOM

Pacuet ckopocTu peakiuu o pe3yapraraM OIbITa

[Ipaeuiio Bant-T'odda.

VYpaBHeHHE AppeHnyca

DHeprus aKTHUBAINH IIpoliecca

TexHuKa MPoBECHUS SKCIICPUMEHTA

Pacuer sHeprum akTUBAIMH MpoIIecca MO Pe3yIbTaTaM OIbITa
CocTosiHue XUMUYECKOTO PaBHOBECHS

@DaxTOopHI, BIUAIOUINE Ha COCTOSIHIE XHMHYECKOTO PABHOBECHS
BrusiHue n3MeHeHUsT KOHIIEHTPAUH YYaCTHUKOB PEaKIUN
KoncranTa paBHOBecus mporecca

Onpenenenue u KIacCU(PHUKAIH KOPPO3HOHHBIX MPOIIECCOB.
KonnuectBo BemecTra

Pacuer konuuecTBa BelecTBa U3 pa3HbIX JaHHBIX

I"azoBble 3akoHbl. YpaBHeHUE MeHieneeBa-Knanelpona.
CrerneHb OKHUCIICHUS BEIECTRA.

Pacuetsl 110 ypaBHEHUSIM XUMHUYEKCUX PEaKIUN

[MonsTre sKBUBaNCHTA

Hucno 3KBUBAJICHTHOCTH

OrnpenenexHue Yncia YKBUBAJICHTHOCTHU JUISI 3JIEMEHTOB B COCIUHEHUUSAX
Omnpenenenue yncia YKBUBAJICHTHOCTH JIJIsl COEIMHEHUH Pa3HbBIX KIIACCOB
Onpenenenue Yncia YKBUBAJICHTHOCTH JIJISl Y9aCTHUKOB 00MeHHBIX 1 OB peakiuit
3aKoH 3KBUBAJIEHTHOCTH.

PacueTs! 1o 3ak0HY SKBHBAJIEHTHOCTH

OHTaNRIHsI 00pa30BaHUS XUMHYECKOTO COCTUHEHHUS
OHTaNBIHS PEaKIUU

OK30TepMUYECKHE M SHAOTEPMUIECKUE PEAKIIUN

DHTPONUS XUMHUYECKOTO COCTUHEHUS

DHTPOIHS PEAKITUN

OHTpomus $hazoBOro nepexoaa

CroOonnas sueprus [ mb6ca

HanpaBneHHOCTh XMMUYECKON PEAKITHH

3aBUCHMOCTD HAIPABICHHOCTH PEAKIIUU OT TEMIIEPaTyPhI
3/IM 11 TOMOT€HHBIX U T€TOPOT€HHBIX PEAKIIHI

CKOpOCTh XUMHUYECKOH peakiunun

3aBHUCHUMOCTb CKOPOCTU XUMUYECKOU PEaKlUU OT TEMIIEPaTyPhI
3aBUCHMOCTBH CKOPOCTH PEAKIMH OT KOHLIEHTPALUN PEearupyrolnX BeIeCTB
CriocoObI BEIpaXKEHSI KOHIICHTPAIIUH PAaCTBOPOB

ITepecueT KOHIIEHTpaUUA

[lxana pH. MonHoe npou3BeeHUE BOIBI.

Pacuer peakuuu cpeibl pacTBOPOB KUCIOT U OCHOBaHMM.
Hucconuarius 31eKTPOIUTOB.

Crenens mucconuarui. KoncranTta aucconnanym.

3akoH pazbasnenus OcTBaNb/A.

T'unponus coneit.

[ToTeHnman MeTaIINYECKOTO ANEKTPOoAa

YpaBHenue HepHcra

[ToTeHImanpl ra30BbIX JEKTPOIOB

. 'anibBaHMYECKUI DIIEMEHT

. YpaBHEHHUS Ha IEKPOIAX, TOKOOOPA3YIOIHIA Iporecc.
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112.
113.
114.
115.
116.
117.
118.
119.
120.
121.
122.
123.
124.
125.
126.
127.
128.
129.
130.
131.
132.
133.
134.
135.
136.
137.
138.
139.
140.
141.
142.
143.
144.
145.
146.
147.
148.
149.
150.
I51.
152.
153.
154.
155.
156.
157.
158.
159.
160.
161.
162.
163.
164.

DNCKTPONBIKYIIAS CHJIA TaIhBAHHYECKOTO AJICMEHTA.

OxucHaUTENN Mpolecca KOPPO3UH.

Koppo3ust ¢ xuciaopoaHoit nenonspusanyen

Koppo3sus ¢ BogopoaHoit nenomnspusanuen

DNEKTPOIHBIE MPOIECCHI ATCKTPOXUUIECKON KOPPO3UU

Pacuer uncna 5KBHBJICHTHOCTH TSI YIACTHUKOB 0OMEHHBIX M1 OB peakmmid.
Ucrunnsie pactBopsl. PacTBOpUTENS, pACTBOPEHHOE BEIIECTBO.

Turnel pacTBOPOB.

Teopuu 0Opa3oBaHus pPacTBOPOB (PU3MUECKast U XUMHUYECKas).
TepmoarHaMuKa pacTBOPEHHUS.

CriocoObI BEIpaXKEHWSI KOHIICHTPAIIMH PAaCTBOPOB.

3aKoH 3KBUBAJIEHTOB ISl PACTBOPOB.

PactBops! anekrponuToB. Teopust 3JMCKTPOIUTHIESCKOMN TUCCOIIUAITIH.
[pwuannaer quccormaryy. CuibHBIE U c1a0ble SIEKTPOIUTHL.

Crenenp nmucconuaruu. KoncranTta aucconmanuu. 3akoH pa3dasneHus OcTBajbaa.
Juccornmanysi MHOTOOCHOBHBIX KHCIIOT U MHOTOKHCIOTHBIX OCHOBaHH.
Juccormmanuanus Boasl. IOHHOE POW3BEICHUE BOIBI.

BonopoaHbIii ¥ THAPOKCHIIBHBIN MOKa3aTeNld CPEebl.

3nadenns pH u pOH B HEHTpanbHBIX, KUCIBIX U IIEIOUYHBIX CPEAAX.

Pacuer pH u pOH B pacTBOpax KHUCJIOT ¥ OCHOBAaHHA.

l'upponus coneit. U3MeHeHUE peaKIuu CPEbl.

@DaKTOpHI, BIUSIONINE HA THAPOJIU3 COJICH.

KomnuraruBHbIE CBOHCTBA paCTBOPOB HEAIIEKTPOIHUTOR.

[lonmxenne naBiIeHNs apa paCTBOPUTEINS HaJl pacCTBOPOM. 3akoH Payrs.
[ToBwImeHE TEeMIEpaTyphl KATICHUS pacTBOpa.

[Tonmxenune TeMneparypsl 3aMep3aHus pacTBOpa.

Ocmoc. Ocuortnueckoe nasnenue. 3akoH Bant-T'odda.

KosnuraruBHbBIC CBOHCTBA PaCTBOPOB AJIEKTPOIUTOB. M30TOHNYECKUH KO DHUIIUCHT.
DNEKTPOXUMUYECKUE CUCTEMBI U MPOLECCHI.

HNonnomerammudeckwnii anexrpon. 19C.

3HaK ¥ BeTUYMHA TOTSHIIMAJIA ICKTPO/IA.

Bonopoausiii anekTpos. YpaBHeHUs paBHOBecud. Pacuer noreHuana.
CraHaapTHBIH MOTEHIIMAT METAJUTHYECKOTO AJIEKTPO/Ia

Psan HanpsxkeHUit MeTaIoB.

VYpasaenue HepHcera.

Kucnopoansliii anektpos, YpaBHEeHUs paBHOBecHs. PacueTr nmoreHnuana.
lanbBaHMuYECKUH TEMEHT.

Cxema I'D. DieKTpomHbBIE PEaKITHH.

CBsI3b 3JICKTPUICCKON M XUMHUYECKOH paboTHI.

Onexrponsmwkymas cuia. Pacaer 9J1C.

Onement Jlannans-Skoou.

Xumuyeckasi Koppo3usi.

DNEKTPOXUMHUYECKAsT KOPPO3HSL.

OKHCIIATETN-ICTIONSIPU3aTOPhl. BEIOOP OKUCTHTEIIS.

Karonusie u anonnsie mponecchl koppo3un. Cxema KI'9.

3ammTa METALIOB OT KOPPO3UH (JIETHPOBAHHE METAJIIOB).

3amuTa METayIoB OT KOPPO3UH (3AIUTHBIC TOKPHITHS - METAIUTHYECKUE U HEMAJUTHYECKUC).
3ammTa METALIOB OT KOPPO3UH (IICKTPOXUMHUICCKAS 3aIUTA - KaTOAHAs, IIPOTCKTOPHAS).
3amuTa METaIoB OT KOPPO3UH (M3MEHEHUE CBOWCTB KOPPO3UOHHOHN CPEJIbI).
3ammTa METALIOB OT KOPPO3UH (palliOHATBHOE KOHCTPYHPOBAHHUE U3ICITH).
AKTHBaTOPBI KOPPO3UHU.

[TonsiTHE PKBUBaJICHTA

Onpenenenue yncia YKBUBAJICHTHOCTH JIJIS BEIISCTB U 3JICMCHTOB BEIIIECTB.
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165. OnpeneneHne 4ncia 3KBUBAJICHTHOCTH Y4acTHOKOB 0OMeHHBIX 1 OB peakuuii.
166. 3aK0H SKBUBAJIIEHTOB

167. DHTanbnus 00pa30BaHUs BELIECTBA.

168. TemnoBoit adekt peakiuu

169. Ox30TepMUUCEKNE U SHAOTEPMUUECKUE PEAKLIUU

170. DHTpONHS HXTUBHUTYaTLHOTO BEIICCTBA

171. '3MeHeHne SHTPONUN XUMUYECKOHN peakLny.

172. CBobognas sueprus I moocea.

173. HanpaBneHHOCTh XUMHUECKUX MPOIIECCOB.

174. 3aBUCHUMOCTB HANIPABIEHHOCTH PEAKIIUHN OT TEMIIEPATYPHI.
175. CxopocTh xumMuueckon peakuuu. 3/1M.

176. Pacder n3MeHEHHSI KOHIICHTPAITNH YIaCTHUKOB PEAKITHN

177. 3aBUCHMOCTh CKOPOCTH PEaKIMU OT TEMIIEPATyphl, JaBJICHUsS, 00beMa.
178. CocTosiHHEe XUMUYIECKOTO PAaBHOBECHSI.

179. Pacuer paBHOBECHBIX KOHIICHTPALIUIA

180. Pacuer KOHCTaHTHI PAaBHOBECHSI.

181. CMmemieHene XMMHYECKOTO PABHOBECHSL.

182. MosnsipHast KOHIICHTPAIIFS BEIIECTRA.

183. DxBUBajICHTHAS KOHLEHTPAIUs BEUIECTBA.

184. MosnsibHAsE KOHIICHTPAIHS BEIIECTRA.

185. Maccosas 014 BelecTBa.

186. MonbHas 10151 BemecTna

187. IlepecueT KOHIIEHTpALHH.

188. Pacuer MoIsIpHO#T MacChl SKBUBAJICHTOB CJIOXKHOTO BEIIECTRA.
189. Buasl koppo3unu.

190. Xumudeckas KOpO3Hus.

191. DnexTpo-xumudeckas kKoppo3us. Koppo3nroHHbIN raabBaHUUECKUNA HIEMEHT.
192. 3amuTa OT KOPPO3HUH.

193. BonopoaHblii moka3aTenb, TUAPOKCUIBHBIN MOKa3aTeb.

194. Pacuer pH, pOH B pacTBOpax KHUCIIOT, OCHOBaHUH.

195. nnukaropsl.

196. 3aKoH SKBUBAJIECHTOB.

197. ®opmynbHEIC eAMHULEI BemecTBa. KomnuecTBo BemecTBa. MolsipHast Macca BemiecTBa. MosIpHbIH 00beM
ra3000pa3HOTO BEUICCTRA.

198. DxBUBaJIEHT BeIlleCTBA. DKBUBAJIEHTHOE YHCIO. DKBUBAJIECHT BEIIECTBA. DKBUBAJIIEHTHOE YHCIIO. KolInuecTBo
BEIICCTBA SKBUBAJIICHTOB. MoJsipHas Macca SKBUBAJICHTOB.. MOJISPHEIN 00beM 3KBUBAJICHTOB ra3000pa3HOTO
BEIIIECTBA.

199. IlpenMeT XUMHYECKON TEPMOTMHAMHUKN

200. Tepmoaunammueckas cuctema. Okpyxaromas cpefa. Buabl cucteM (M30IMpOBaHHBIC, 3aKPBITHIC,
OTKPBITHIE).

201. Cocrostame cucteMbl. TepMoguHAMUIECKHAE TTapaMeTPhI

202. TepmoauHaMuyeckue nporieccsol (p=const, V= const, T= const, p,T= const, V,T= const).
203. OyHKIMKH COCTOSHUS CUCTEMBI, (YHKIIMU IIpoIecca

204. BryTpeHHA dHEPrUst

205. Temora u paboTa.

206. [1epBrblii 3aKOH TEPMOANHAMUKU.

207. IlepBslii 3aKOH TEPMOAMHAMUKY JUI PA3IUUHBIX [IPOLIECCOB. DHTANBIINSA CUCTEMBI.
208. TenmoBoii a3d ekt peakuuu. 3akoH [ecca.

209. CranmapTHas SHTAIBIN 00pa30BaHUS XUMUYIECKOTO COCTUHEHUS.

210. Bropoii 3ak0H TEpMOAMHAMHKH

211. .DHTpOTHSI.

212. 3MeHeHus SHTPONHHU B U30JUPOBAHHOMN U 3aKPBITOH CUCTEMAaxX

213. Ypapaenue bompmana.
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214. Tpetwnii 3akoH TepMoAMHaMUKH. CTaHAapTHASI SHTPOIUS.

215. I3MeHeHne SHTPOIMH B XUMHUYIECKOH PEeaKIThy.

216. Dueprus ['n06ca. DHTaNBIUUHBINA 1 SHTPONUIHBIN (aKTOPHI.

217. DOueprus ['n60ca Kak KpUTEpUI HAIPABICHHOCTH XMMHYCCKHUX MPOLIECCOB.

218. .BiusiHrE TeMIepaTypbl Ha HalpaBIeHHE CaMOIIPOU3BOILHOTO Mpoliecca

219. Pacuer suTponmu (pa3zoBoro mepexoaa

220. [IpocTele U CIOKHBIE peakuu. MexaHu3M XUMHUYECKON PEAKIUH.

221. CkopOoCTb XUMHUYIECKON peaKITiu

222. I3MeHeHne KOHIICHTPALMM peareHTOB U MPOAYKTOB B XOAE PEaKIUu.

223. ®aKkTOpHI, BIUAIOMIAE Ha CKOPOCTH PEAKITHH.

224. 3aBUCUMOCTb CKOPOCTH PEAKIMH OT MPHUPOJBI PEarupyIOINX BEIIECTB.

225. TopsAmox 1 MOJIEKYIIIPHOCTE peakiui. [ [puarHbI HeCOBIAACHMUS.

226. ['oMoreHHbIE U TETEPOTEHHBIE PEAKLINH.

227. 3aK0H AEHCTBYIOIINX MacC IJIsl @) TOMOT€HHBIX PEaKITHii; 0) TeTepOTEHHBIX PEAKITHA.
228. 3aBUCUMOCTb CKOPOCTH peakiuu oT Temneparypsl. [Ipasuno Bant-Todda. YpaBaenue Appenuyca.
229. DHeprusl akTUBAIHU. MI3MeHeHHe SHEPTHUH 110 KOOPIUHATE PEaKITHH.

230. 3aBUCMOCTb CKOPOCTH peakiuu oT Temneparypsl. [Ipasuno Bant-Todda. YpaBuenune Appenuyca.
231. CiocoObl BEIpa)KEHUS KOHIICHTPAIIUH PACTBOPOB

232. [lepepacueT KOHIEHTpALUI.

233. lkama pH. MloHHOE TIPOM3BEACHIE BOIBI.

234. Pacuer peakiuu cpesbl pacTBOPOB KUCIOT M OCHOBAHUU.

235. Jluccoruarnus JIeKTPOTUTOB.

236. Crenenb guccoranui. Koncranra QIUCcCOUAIINN.

237. 3akon pazbasnenns OcTBaIbIA.

238. KonnurarueHbIE CBOMCTBA paCTBOPOB HEATEKTPOIMTOB.

239. IloHmwkeHne qaBICHUS Tapa PaCTBOPUTENS HaJ pacTBOPOM. 3aKoH Payis.

240. [ToBelIEHNE TEMIEPATYPHI KUIIEHUS pacTBOpA.

241. IloHmwkeHue TeMITepaTypsl 3aMep3aHus pacTBopa.

242. Ocmoc. Ocnotnueckoe aapnenue. 3akoH Baut-Todda.

243, KonnuraTuBHbBIC CBOHCTBA PACTBOPOB AJICKTPOIUTOB. M30TOHNYECKUI KOIDDUIIUCHT.
244. DneKTpOXUMUYECKUE CUCTEMBI U IIPOLIECCHI.

245. NorromMerammmaeckuit anmekrpoxn. J12C.

246. 3HaK ¥ BeIMYMHA OTECHIIMAIA AIICKTPO/IA.

247. BomopoaHbIH dIIEKTPOI. YpaBHEHUS paBHOBECHs. PacdeT moTeHImana.

248. CraHaapTHBIA NOTEHIHAN METAIIINYECKOTO JIEKTpoa

249. P HanpsHKCHUH METAIIOB

250. YpaBuenue HepHcera.

251. KucnoponHblit 37eKTposl, YpaBHEHHS paBHOBeCHs. PacueTr moreHnmana.

252. l'anpBannveckuit anemMedT. Cxema ['D. DnexTpogHbie peakiuu.

253. CBsI3b DIIEKTPUUCSCKOIN B XUMUYECKOM pabOoTEHI.

254. Dnexrpoaswkymas cuna. Pacuet 9J1C.

255. Dnement Jannons-Sko0u.

256. XuMnueckasi KOppo3usi.

257. DReKTpOXUMHUIECKas KOPPO3USI.

258. Katoansle u aHOAHBIE Mpo1iecchl kKoppo3uu. Cxema KI'D.

259. 3amuTa METauIoB OT KOPPO3HH (JICTHPOBAHUE METAIIIOB).

260. 3amuTa METaIIOB OT KOPPO3UH (AIIEKTPOXUMHUYECKAs! 3alIUTa - KaTOIHAsI, IPOTEKTOPHAs).
261. 3amuTa METaIoB OT KOPPO3HH (M3MEHEHHE CBOMCTB KOPPO3HOHHOM CPEIIBI).

262. 3amuTa METaJIOB OT KOPPO3UH (parioHaIbHOE KOHCTPYUPOBAHUE H3]ICIHIA).

263. AKTUBaTOPHI KOPPO3HH.

264. OcBoeHHe nprucMa B3BCHIMBAHUA, MCTOAd KUCJIIOTHO-OCHOBHOTO TUTPOBAHMA. PacueTsl ¢ HCIIONB30BaHHEM
3aKOHAa 5KBHBAJICHTOB.



265. DKCIEpUMEHTANIEHOE ONpEEIEHIE MOJIAPHONW Macchl 3KBUBAJIEHTOB AJIFOMUHUS METO-/IOM BBITECHEHHS
BOZIOPOJIa U3 KUCIOTHI. [I[ppuMeHeHne 3aKkoHa SKBUBAJIEHTOB B PacyeTax.

266. DKCIIepUMEHTAIILHOE OTIPEACIICHUE YHTAIBIIUN PACTBOPCHHS COJTM METOIOM KaJIOpUMETPHUH. 3aKpeIUICHNe
MTOHSTHS SHTABINH.

267. DKkCIEpUMEHTAIIBHOE ONpPECIEHIE 3aBUCUMOCTH OTHOCUTEIBHON CKOPOCTH XUMUYECKON peakIuy OT
KOHIIEHTpallMH PearcHTOB.

268. DKcIepuMeHTabHOE ONpeiesieHHe 3aBUCMOCTH CKOPOCTH PeaKIMy OT TeMIeparypsl. [Ipumenenne npasuia
Bant-Todda s pacuera ckopocTH peakiiii B 3aBUCIMOCTH OT TEMIIEPaTyphl.

269. DKcrIepuMEHTATEHOE CMEIICHIE XUMUYECKOTO PABHOBECHS TP N3MCHEHHUH PaBHOBEC-HBIX KOHIICHTpAITHit
peareHToB U poxykToB. [Ipumenenne npunnwmma Jle-1llaTense s onpeneneHrs HanpaBiIeHU CMEIIeHUS
XMMHYECKOTO PAaBHOBECHSI.

270. Knaccel HeOpraHU4YeCKUX COSAMHEHU M, HOMeHKIaTypa. CTeneHb OKUCICHHUS.
OxucIM-TeNbHO-BOCCTAHOBUTENBHBIE peaknyi. MonspHas macca. KonnuecTBo BeliecTna.

271. ®opmynbHas eAMHUIIA. DKBUBAJICHT AJIEMEHTA B COCUHCHUY, SKBUBAJICHTHI COCIUHEHUN Pa3IMUHbIX
Ks1accoB. Yncno 3kBUBajIeHTHOCTH. ONpeaesieHne Yncia SKBUBAJIEHTHOCTH COESAMHEHNS, YUaCTBYIOIIETO B
O0OMEHHOW ¥ OKMCIIUTEILHO-BOCCTAHOBUTEIbHOM peakuuu. KommuecTBo BemecTBa SKBUBAJIEHTOB. AIIUTHBHOCTD
MOJIIPHOM Macchl 3KBUBAJIEHTOB. PacyeTsl 1o 3aKOHY SKBUBAJICHTOB.

272. Onpenenenue TemwioBbixX 3¢ dekroB peakunu. PacueTs! sHTaNbIUI 06pa30BaHUs BEISCTB IPH U3BECTHOM
TEIUI0BOM 3¢ eKTe peakunu. PacueT n3MeHeHUs SHTPOIHMHU B XO/I€ PEaKLUUH U IPH (a30BBIX MPEBPAILCHHSIX.
Onpenenenue HAIPaBIEHHOCTH XUMUYECKHX MPOLIECCOB U BEPOSITHOCTH NMPOTEKAHUSI XUMUYECKON pEaKIIUU B
3aBUCHUMOCTH OT TEMIIEPATYPBHI.

273. [IpumeHeHre 3akoHa AEMCTBYIOINX Macc AJI pacyeTa CKOpOCTel XUMUYIECKUX PEaKIUi, TEKYIIUX
KOHIEHTpaLWi peareHToB U NpoaykToB. Pacuets! o npasuiny Bant-T'odda. 3akon neiictByrommx mMace mis
TOMOTE€HHBIX U T€TEPOTreHHBIX peaklnii A1 cOCTOsIHUA paBHOBecHs. [Ipumenenue npuniuna Jle-1llatense ans
OTIpeNIeTIeHNs] CMEICHN paBHOBECHS ITPU U3MEHEHUH YCIOBUH mporiecca. Pacuer paBHo.

274. PacyeThl pa3IM4HBIX CIIOCOOOB BBIPAKEHUS KOHIIEHTPAK pacTBopoB. CocTaBieHne ypaBHEHHN peakiuii
JTUCCOLMAINY COEIMHEHUH pa3IMYHBIX KIAcCOB M YPaBHEHUH peakIyii ruapoian3a coye. Jlucconnanus CUIbHBIX
1 cnabbIX 21eKTponuToB. PacueTs! Benmnunnel pH B pacTBOpax KHCIOT U OCHOBAaHUIA.

275. DACKTPOAHBIN MTOTSHITNAT HOHHO-METAITMICCKHUX M Ta30BBIX JIEKTPoaoB. YpaBHeHHe HepHera. Pacuer DJ1C
raJIbBaHU9YEeCKUX A1eMeHTOB. COCTaBIeHNE TaTbBaHMYECKIX 3JIE-MEHTOB H AJIEKTPOIAHBIX MPOIIECCOB.

276. OnpeneneHre BO3MOKHOCTH MPOTEKaHUsI KOPPO3UU METajlila B 3aJaHHBIX YCIOBHUIX. CIIOCOOBI 3aIIUTHI
METaJJIOB OT KOPPO3HH.

277. bonee momHOE MOHUMAaHUE 3aKOHOB XUMHUYECKON TEPMOANHAMUKH U KHHETHKH, ITOJTyY€HUE HABBIKOB B
pacdere TeIUIOBBIX 3P (PEKTOB, ONPENEICHUH HAIPaBIEHHOCTH XUMUYECKHUX MPOLECCOB, aHAIN3E PEaKLINOHHON
CHOCOOHOCTH BEUIECTB, OMPEACICHUN CKOPOCTH PEaKUH, pacueTe KOHCTAHTHI PABHOBECHS, PABHOBECHBIX
KOHIIEHTpAllMi peareHToB U MPOJAYKTOB.

278. [IpuroroBneHue pacTBOpa 3aJaHHOM KOHIIEHTPAIMH U3 KOHIIEHTPUPOBAHHOTO pacTBopa. Omnpenenenne
KOHIIEHTPAIMX KPETKOTO pacTBOpa C MOMOIIBIO apeoMeTpa. Paz0aBinenne pacTBOpoOB.

279. DKCIEpUMEHTANIBHOE ONPEAEIEHIE MOJIIAPHONA Macchl 3KBUBAJIEHTOB AJIFOMUHUS METO-/IOM BBITECHEHHS
BOZIOPOJIA U3 KUCIOTHI. [IpuMeHeHne 3aKk0Ha SKBUBAJIEHTOB B PacyeTax

280. Onpenenenue pH pacTBOPOB KHCIIOT U OCHOBAHUH C TIOMOIIBIO PA3IMIHBIX HHIUKATOpoB. CpaBHE-HUE
MOTyYEHHBIX BETMYHH C PACYETHBIMH.

281. HabmroneHnune mporeccoB KOPPO3UH METAIIIOB B 3aBHCHUMOCTH OT Pa3JIMYHBIX YCIOBHIA HAXOXICHUS.
AKTHBaIus KOPpo3uH. 3allUTHRIE METAITMYECKHe MOKPHITHA. CocTaBIeHHEe KOPPOZHOHHBIX AIIEMEHTOB U
ANIEKTPOIHBIX MPOLIECCOB.

282. Koppo3sus MeTamioB. XUMHUYecKast KOppo3usl.

283. Pemiennie pacueTHBIX 3a7a4 110 YPaBHEHUSAM PEaKITHH.

284. PenieHue pacueTHBIX 3a7a4 0 YPaBHEHUSIM PEaKLUi.

285. Pemienrie pacueTHRIX 3a7a4 110 YPaBHEHUSAM PEaKITHH.

286. Pemenne pacyeTHBIX 3aa4 10 YpaBHEHHUAM peakLn.

287. Pemiennie pacueTHRIX 3a7a4 10 YPaBHEHUSAM PEaKITHH.

288. Pemenne pacyeTHBIX 3aa4 10 YpaBHEHHUAM peakLni.

289. Pemienrie pacueTHRIX 3a7a4 10 YPaBHEHUSAM PEaKITHH.

290. Pemenne pacyeTHBIX 3aJa4 10 YpaBHEHHUAM peakLni.

291. Pemienrie pacueTHBIX 3a7a4 IO YPaBHEHUSAM PEaKITHH.

292. Pemenne pacyeTHBIX 3aJa4 10 YpaBHEHHUAM peakLni.
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293. Pemenne pacyeTHBIX 3a7a4 10 YpaBHEHUAM peakLni.

294. PemieHrie pacueTHBIX 3a7a4 10 YPaBHEHUSAM PEaKITHH.

295. Pemenne pacyeTHBIX 3a7a4 10 YpaBHEHHUAM peakLni.

296. Pemienrie pacueTHBIX 3a7a4 10 YPaBHEHUSAM PEaKITHH.

297. Pemenne pacyeTHBIX 3aJa4 10 YpaBHEHHUAM peakLn.

298. Pemienrie pacueTHRIX 3a7a4 10 YPaBHEHUSAM PEaKITHH.

299. Pemenne pacyeTHBIX 3aJa4 10 YpaBHEHHUAM peakLn.

300. Pemrenne pacueTHBIX 3a/1a4 110 YPABHEHHSIM PEaKITHH.

301. [IpumeHeHre OCHOBHBIX 3aKOHOB XMMUU B KOJTMUECTBEHHBIX pacdeTax Mo ypaBHEHUSAM PEaKIHi.
302. [IpuMeHeHre OCHOBHBIX 3aKOHOB XMMUU B KOJMUYECTBEHHBIX pacyeTax [0 ypaBHEHUSIM PEaKIHi.
303. Pemenne pacueTHBIX 3a7a4 110 YPaBHEHHUAM peakIil.

304. Pemrenne pacueTHBIX 3a/1a4 110 YPABHEHHSIM PEaKITHH.

305. [IpumeHeHre 3aKOHOB TEPMOANHAMHUKH B TEPMOXUMHUECKUX PaccUeTax.

306. Pemrenne pacueTHBIX 3a/1a4 110 YPABHEHHSIM PEaKITHH.

307. Paccuernr CKOpOCTefI pCaKkuuun 1 ONIpPCACIICHUC @aKTOpOB BJIMAIOIINUX HAa CKOPOCTh U CMCIICHUC XUMUYCCKOTO
paBHOBECHA.

308. Pemrenne pacueTHBIX 3a/1a4 110 YPABHEHHSIM PEaKITHH.

309. PaccueTsl KOHLIIEHTpaLUH pacTBOPOB.

310. Pemrenne pacueTHBIX 3a/1a4 110 YPABHEHHSIM PEaKITHH.

311.

312. DIeKTPOXUMHYCCKUE PACUCTHI IT0 YPABHCHUSM PEaKITHii.

313. DACKTPOXUMHUYECKHUE PaCUEThl IO YPaBHEHUSM PEaKIIUi.

314. PemreHne pacueTHBIX 3a/1a4 110 YPABHEHHSIM PEaKITHH.

315. [IpuMeHeHNE OCHOBHBIX 3aKOHOB XUMUH B KOJIMYECTBEHHBIX PacyeTax M0 YPaBHEHUSAM PEaKIni.
316. [IpumeHeHre 3aKOHOB TEPMOJIMHAMHKH B TEPMOXUMHUECKUX PacCUETax.

317. Paccuernl CKOpOCTefI pCaKkuuun U ONIpPCACIICHUC @aKTOpOB BJIMAIOIINUX HAa CKOPOCTh U CMCIICHUC XUMUYCCKOTO
paBHOBECHA.

318. Pemenne pacueTHBIX 3a/1a4 110 YPABHEHHSIM PEaKITHH.

319. Pemenne pacueTHBIX 3a7a4 110 YpaBHEHHUAM pEaKIHil.

320. Pemrenne pacueTHBIX 3a/1a4 110 YPABHEHHSIM PEaKITHH.

321. Pemenune pacueTHBIX 3a7a4 110 YpaBHEHHUAM pEeaKkIHil.

Bropas rpynna nepuoaa arrectainuu (3a4ert) - ounasi popma (2 cemecTp), 3a0uHasi popma (2 cemecTp)
1. Buabl ’ecTKOCTH BOAbL. ENUHUIIBI H3MEpEeHHsl ’KECTKOCTH.

2. Knaccudukarus IpupoIHbIX BOJI IO BEJTMYHHE )KECTKOCTH U TI0 MHHEPAITH3AIINH.

3. Onpenenenue kKapOOHATHOMN KECTKOCTH BOJIBL.

4. Metonbl ycTpaHeHHUST KapOOHATHOM JKECTKOCTH: a) TEPMUUICCKHIIN METO YMSATUYCHHS BOIBI; 0)
COJZI0BO-M3BECTKOBBIN METO/; B) U3BECTKOBBIM MeTO; I') pocdaTHbIi METO.

5. PacdeTsl ®eCTKOCTH BOJBI M MACChI PEareHTOB, HEOOXOIUMBIX JIJISl YMSTUYCHUS BOJIBL.
6. Meton nonnoro ooMeHa. Kiraccugukaiins HOHUTOB.

7. Aucnepcubie cuctembl. Kitaccudukarus [ucrepcHBIX CUCTEM TI0 pa3Mepy YacTHIl JUCTIEPCHON
¢aszer.ucnepcHas ¢aza. Jucnepcnonnas cpena.

8. Knaccudukanms 1uCcTiepCHBIX CHCTEM I10 arperaTHOMY COCTOSIHUIO JIUCIICPCHOM (a3bl M AUCTIEPCHOHHOM
cpenbl.

9. Kimaccuduxanus KOJUIOMIHBIX CUCTEM IO CTENICHN B3aUMOACHCTBHSA AUCTIEPCHOHN (a3bl C JUCIIEPCHOHHON
cpenoit (imoduibHbIe U TMO0(QOOHBIE KOJTIOUAHBIE PACTBOPEI).

10. Kitaccudukaniys KOJUTOMIHBIX CHCTEM I10 CTSTIICHH B3aMMOJCHCTBHUS YaCTHUI] TUCIEPCHOM (a3bl Mek Iy COOOI.
I'enu u 30m11.

11. MeTtonbl NOAyYEHUS JUCTIEPCHBIX CUCTEM.

12. OnTHdeckre CBOWCTBA JUCTIEPCHBIX CHCTEM.

13. TIoBepXHOCTHAsI SHEPT U, TOBEPXHOCTHOE HATSHKEHUE.

14. Ancop6rus. ITAB. IIpumenenne [TAB B ctpouTensCcTBe.

15. Konnounnslie pactBopsl. CTpO€HUE KOJUIOMIHBIX YaCTHI THAPOPOOHBIX 30JICH.

16. YCTOHYMBOCTE M KOATYIISIIIHS KOJUIOMAHBIX cUCTeM. Buansl yctoitunBocTu. [Ipaswmino [ymsie-I'apan.
17. ®akTophl, BIUAIONINE HA YCTOUYUBOCTD U KOATYJISIUIO KOJJIOUIHBIX PACTBOPOB.
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18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.

OO0mue PU3NKO-XMMHYECKHAES CBOMCTBA BSOKYIIIMX BEIISCTB U UX KIIACCU(UKAIIHSL.
Bo3nyminsie Bskyiue BenecTBa. Bo3nyiHas u3BecTb.

l'umicoBble BSOKYIIHME BEIICCTRA.

MarHse3nanbHbIi HEMEHT.

CuUuKaTHOE CTEKIIO.

Kunkoe crekno.

Cutamisl.

dapdop, dhasHC, 00KUTOBBIC KEPAMUUICCKUE MATCPUAJIBL.

[oprnananement. Cripbe, MONIyYCHUE, TBEPACHUE, IPUMEHCHHE.
I'muuozemucterit nemeHT. CrIphbe, MONTydeHne, TBEpACHNE, TPUMEHEHNE.
I'mapaBnuueckas u3Bects. [lymmonanoBsie 700aBKY.

Koppo3sus 6eroHa. MeToibl 3alIUThI OT KOPPO3HUH.

Knaccuduxkarms, CTpykTypa v CBOHCTBA MOJTUMEPOB.

®u3NYECKUE CBOMCTBA MIOJIUMEPOB.

JlecTpyKius IOIMMEPOB, €€ OCHOBHBIC BUJIBI.

[InacTmaccsl.

Bunel monmumMepoB, MpUMEHSIEMBIX B CTPOUTEBCTBE.

[TommumepHbIe T00aBKY B OCTOHEL.

OnpeneneHue CUITUKATHOTO MOJTYJIS JKUIKOTO CTEKIIA.

Ompenenenue oOMIeH )KECTKOCTH BOBI.

Onpenenenue KapOOHATHOMN )KECTKOCTH BOJIBL.

Onpenenenue ancopOIMK yKCYCHOW KUCIOTHI HA aKTHBUPOBAHHOM YTJIE.
Omnpezenenue CyMMapHOTO COICpKaHus KapOOHATOB KaJbIIUS U MarHusi B Melle.
PacueTs! skecTKOCTH BOJBI, MacChl pACTBOPEHHBIX COJIEH B BOZE.

Pacuersr Macc peareHTOB, HCOOXOUMBIX ISl YMSTUCHUS BOJIBIL.

CrpoeHue JacTull qucnepcHoi $hassl ruapodoOHbIii 3omei. CocTaBiieHne GopMyI MUIICILT THAPOPOOHBIX

30J1€M.

44,
45.
46.
47.
48.
49.
50.
S1.
52.
53.
54.
S5.
56.
57.
58.
59.
60.
61.
62.
63.
64.
65.
66.
67.
68.
69.

YCTOMYUBOCTD U KOATYJISIUS KOJUIOUTHBIX CUCTEM.

OnpezeneHue MOPOroB KOaryasaiui ruApopoOHBIX 30JICH.

Pemenue 3amad:paccyeTsl IO YpaBHEHUSM MOTYUYCHUS U TBEPACHUS BXKYIIUX MaTepUasoB.
Boznymrasie BKyIIie MaTeprabl.

Crlpbe, MOTYYCHUE U TBEPIACHUE BO3AYIIHON U3BECTH, TUTICOBBIX U MarHe3UaJbHBIX BSKYIIHX.
I'mapaBnrueckue BOKyINE MaTepPUATIBL.

CrIpbe, MOTYYEHUE U TBEPJCHUE NIMHO3EMUCTOIO U MOPTIAHAEMEHTOB, THIPABINYECKON U3BECTH.
Cripbe, TOTy4YeHHEe U TBEPACHNE TNIMHO3EMHUCTOTO W MOPTIAHAIIEMEHTOB, THIPABINIECKON H3BECTH.
Pemenue 3amad:paccyeTsl IO ypaBHEHUSM MOTYUYCHUS U TBEPACHUS BSKYIIUX MaTepUasoB.

CrIpbe, TOTy4YeHHEe U TBEPACHNE TNIMHO3EMHUCTOTO U MOPTIAHAIIEMEHTOB, THIPABINIECKON H3BECTH.
Pemenue pacueTHbIX 3a/1a4 [0 YPAaBHEHUSIM PEaKIUi.

Omnpenenenue KadecTBa BOABI 0 OCHOBHBIM MTOKA3aTEIIsIM.

Pemenue pacueTHbIX 3a/1a4 [0 YPAaBHEHUSIM PEaKIUi.

Knaccugukanus aucrepcHbIX CUCTEM (CTPOUTENBHBIC MaTEepUabI).

Pemenue pacueTHbIX 3a/1a4 [0 YPAaBHEHUSIM PEaKIUi.

Br160op cTponTeNnbHBIX MaTepHAIOB B COOTBETCTBUU C XUMHUYECKIM COCTAaBOM (CBOWCTBAMH).
Br160p cTpoUTENBHBIX MAaTEPHAIIOB B COOTBETCTBUU C XUMUYECKUM COCTABOM (CBOWCTBAMM).
Pemienune pacueTHbIX 3a/1a4 110 YPaBHEHUAM peaKIIUil.

Br1600p cTpoUTENBHBIX MAaTEPHAIIOB B COOTBETCTBUU C XUMUYECKUM COCTABOM (CBOWCTBAMM).
Pemienune pacueTHbIX 3a/1a4 110 YPaBHEHUAM pEaKIIMil.

Br160p cTpOUTENBHBIX MAaTEPHAIIOB B COOTBETCTBUU C XUMUYECKUM COCTABOM (CBOWCTBAMM).
Pemienune pacueTHbIX 3a/1a4 110 YPaBHEHUAM peaKIIUil.

Pemenue pacueTHbIX 3a/1a4 [0 YPAaBHEHUSIM PEaKIUi.

Br160op cTponTeNbHBIX MaTepHAIOB B COOTBETCTBUU C XUMHUYECKIM COCTAaBOM (CBOWCTBAMH).
Pemenue pacueTHbIX 3a/1a4 [0 YPAaBHEHUSIM PEaKIUi.

Br160op cTponTeNbHBIX MaTepHAIOB B COOTBETCTBUU C XUMHUYECKIM COCTAaBOM (CBOWCTBAMH).
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70.
71.
72.
73.
74.
75.
76.
77.
78.

Pemenne PAaCUYCTHLBIX 3a4a4 IO YPAaBHCHUAM peaKquI.

Br160p cTponTeNbHBIX MaTepHAIOB B COOTBETCTBUU C XUMHUYECKIM COCTAaBOM (CBOWCTBAMH).

Pemenne PAaCUYCTHLBIX 3a71a4 1O YPAaBHCHUAM peaKquI.

Br160op cTponTeNnbHBIX MaTEpHAIOB B COOTBETCTBUU C XUMHUYECKIM COCTAaBOM (CBOWCTBAMH).

Pemenne PACUYCTHLBIX 3a71a4 1O YPAaBHCHUAM peaKquI.

Br160op cTponTeNnbHBIX MaTepHAIOB B COOTBETCTBUU C XUMHUYECKIUM COCTAaBOM (CBOWCTBAMH).

Pemenue pacueTHbIX 3a/1a4 [0 YPAaBHEHUSIM PEaKIUi.
Pemienune pacueTHbIX 3a/1a4 110 YPaBHEHUAM peaKIIUil.

BLI60p CTPOUTCIIBHBIX MAaTCPUAJIOB B COOTBETCTBUU C XUMUYCCKUM COCTABOM (CBOﬁCTBaMH).

4.3 TexHos10rusl BbISIBJIEHNUSI YPOBHS OCBOCHHSI U CHUIIIUHBI

TexHon0THs BHISABICHUS YPOBHA OCBOCHUA NUCHUIIIIMHLBI TIPUBOAUTCA B (I)OHI[G OLICHOYHBIX CPCACTB ((DOC)
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5. YYEBHO-METOJANYECKOE U TH®OOPMAIIMOHHOE OBECIIEYHEHHUE OCBOEHUA
JAUCHUIIVIMHBI (MO VYJISA)

5.1. OcHoBHasi M JONOJHUTEJbHAS JJUTEPaTypa
OcHoBHaf JquTeparypa

1. Koposun, H. B.  OOriast xumus : yueOHUK 1JIs BY30B 110 TeXH. HanpasieHnusM u creil. / H. B. KopoBus. - 10-¢
M31I., 1o1. - Mocksa : Beicmas mkona, 2008. - 558 c. : . - (ITobequTens KoHKypca yaeOHHKOB). - bubmuorp.: c.
546. - ISBN 978-5-06-004403-4 : 616.00.

2. CemenoB, I.H. Xwumus [Dnexrponnsii pecype] : yueonuk / . H. Cemenos, U. JI. Ilepdunosa. - Xumus ;
2019-06-21. - Cankr-ITerepOypr : XUMUIJIAT, 2016. - 656 c. - ISBN 978-5-9388-275-5.
(http://www.iprbookshop.ru/49800.html)

JonoaHuTeNbHAs INTEPATypa

1. Ipecc, U.A. OcHoBBI 001ICH XUMUH [ DNCKTPOHHBIH pecypc] : yaebHoe mocobue / U. A. Ipecc. - OCHOBBI
obmei xumun ; 2017-07-01. - Cankr-IlerepOypr : XUMU3IAT, 2014. - 352 ¢. - ISBN 978-5-93808-234-2.
(http://www.iprbookshop.ru/22542.html)

2. Bonpxun, B. B.  O6mas xumus. 30paHnble 11aBHI : yued. mocoOue Ui By30B 10 HAPaBJICHHUSIM MOATOT. U
crel. B 001. TeXHUKH U TexHojoruu / B. B. BonbxuH. - 2-e u3a., nepepad. u gomn. - Cankr-IletepOypr ; Mocksa ;
Kpacuogap : Jlans, 2008. - 379 c. : un. - (YueOuuku ans By3oB. CrienuanbHas nureparypa). - ISBN
978-5-8114-0831-3 : 613.00.

3. XuMus : METOJI. YKa3aHUs 0 BEITIOJIHCHUIO KOHTPOJILHON paboThl Ne 1 mnst Hanpasnenus 271101.65
"CTpOUTEIbCTBO YHUKAJIBHBIX 31aHUHN U cOOpykeHH" 3a0uHoi ¢popmbl oOyuenus / HoBocub. roc.
ApXHUTEKTYp.-CTpOUT. YH-T, Kad. xumun ; coct.: A. M. lanunenko, M. JI. Kocunosa,C. B. Cricoes. -
Hosocubupck : HTACY (Cubcrpun), 2013. - 28 c. : Tabm. - 0.11.

4. Axumos, JLU. Xumus [DnekTpoHHsBIH pecypc] : yuedHoe nmocobue / JI. . Akumos, A. U. I1asnos. -
Canxr-IletepOypr : Cankr-IleTepOyprekuii rocyJapCcTBEHHBIH apXUTEKTYPHO-CTPOUTENbHBIN YHUBEpcHTET, DBC
ACB, 2011. - 142 c. - ISBN 978-5-9227-0291-1. (http://www.iprbookshop.ru/19054.html)

MeTtonnueckne yKasaHusi

1. OCHOBHBIE MTOHATHUS M 3aKOHBI XHMHUH : KOHTPOJILHBIE 3aJIaHus JIsl 1 Kypca Mo HalpaBlIeHHIO MOATOTOBKH
08.03.01 "CrpoutenbctBo" Becex hopMm o0yueHus / M-Bo oOpa3oBanus u Hayku PdD, HoBocub. roc.
apXUTEKTYP.-CTPoHT. yH-T (Cubctpun), Kad. xumuu ; coct. M. JI. Kocunoga. - HoBocuboupck : HTACY
(Cubctpun), 2015. - 28 c. : Tabm. - 6.101.

2. OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIC PEAKIIUY : METO. YKa3aHus Ui 1 Kypca Bcex crerl. 1 popm o0ydeHus /
HoBocu®6. roc. apxutektyp.-ctpout. yH-T (Cubctpun), Kad. xumun ; coct. T. H. Uepemucuna. - HoBocnoupck :
HI'ACY (Cubctpun), 2011. - 12 ¢. - 6.11.

3. llepmnena, T. A. (npod. ; HTACY (Cubctpun), kad. Xumus). Xumwus : yued. mocoOue IjIs MOArOT. K
tectupoBanuio / T. A. IllepiuneBa ; HoBocub0. roc. apxurekTyp.-cTpouTt. yH-T (Cubctpun). - HoBocuOupcek :
HI'ACY (Cubctpun), 2011. - 148 c. : Tabn. - bubmumorp.: c. 148. - ISBN 978-5-7795-0544-4 : 136.00.

4. NonHble paBHOBeCHS [ DIEKTPOHHBIN pecype]| : MeTtoanueckue yka3aHHs 1O BHIOTHEHUIO JTa00OPaTOPHOM
pabotsl o HanpasnerussM noarotoBku 08.03.01 "CrpoutensctBo" (mpodunu "Bonocnabxenue u
BogootBeaeHue", "IIpon3BoACTBO M MPUMEHEHNE CTPOUTEIBHBIX MaTEepUaoB, U3IEIUIH KOHCTPYKIUN") 1
20.03.02 "TIpupomooOycTpoHCTBO U BOAOMOIB30BaHKE" BceX (hopM oOyuenus / M-Bo oOpa3oBanus 1 Hayku PO,
Hogocu0. roc. apxutektyp.-ctpout. yH-T (Cubctpun), Kad. xumumn ; coct. H. A. Crapuesa. - HoBocuOupck :
HI'ACY (Cubctpun), 2016. - Dnekr

5. COOpHUK 3a7a4 1 YIpaXHEHUH 10 XUMUH [ DIEKTPOHHBIN pecypce] : mo HampasineHuro noarotosku 08.03.01
"CrpourennctBo” Bcex popm o0yuenus / M-Bo oOpazoBanus u Hayku P®, HoBocub. roc. apXuTeKTyp.-CTPOUT.
yH-T (Cubctpun), Kad. xumun ; cocr. I. I1. AnekceeBa. - HoBocubupck : HTACY (Cubcrpun), 2015. - DnexTpoH.
TEKCT. - 0.11.

6. Peakunu B pacTBOpax 3JEKTPOIUTOB [ DNEKTPOHHBIHN pecypc] : MeTol. ykazaHus A 1 Kypca Beex crel. U popM
oOyuenwust / HoBocuO. roc. apxuTekTyp.-cTpout. yH-T (Cubctpun), Kad. xumuu ; coct. T. H. Yepemucuna. -
Hosocubupck : HTACY (Cubcrpun), 2013. - DIeKTpoH. TEKCT. - 0.11.



7. CocTaB ¥ CBOWCTBA pacTBOPOB [ DJIEKTPOHHBINA pecypc]| : METOAMYECKUE YKA3aHUSI 110 PEIICHUTO 3a1a4 s 1
Kypca Bcex HampasiieHu# u popMm oOyduenus / HoBocuO. roc. apxuTeKTyp.-CTpouT. yH-T, Kad. xumuu ; coct.: T.
M. Kpyrckas, O. A. [Tonynuna. - HoBocubupck : HTACY (Cuberpun), 2014. - DmeKTpoH. TEKCT. - 0.11.

8. XUMHS : METOII. YKa3aHUS I10 BHITIOTHEHUIO KOHTPOIBHON paboThr Ne 2 mst Hanpasierus 271101.65
"CTpOUTEIbCTBO YHUKAJIBHBIX 3IaHUH ¥ cOOpyKeHu" 3a04HOl Gopmbl 00yuenus / Hopocub. roc.
apXUTEKTyp.-cTpouT. YH-T, Kad. xumun ; coct.: M. JI. Kocunona, A. M. Jlanunenko,C. B. Cricoes. -
Hosocubupck : HTACY (Cubctpun), 2013. - 29 ¢. : Tadim. - 0.11.

9. CocraB U cBoOICTBa paCTBOPOB : METOMUYECKUE YKA3aHUsI [0 PEIICHUIO 337134 Juisi | Kypca BceX HalpaBlIeHHH |
¢dopm o0yuenus / HoBocub. roc. apxurekryp.-ctpout. yH-T, Kad. xumun ; coct.: T. M. Kpyrckas, O. A.
[Tonynwnna. - HoBocubupck : HTACY (Cubctpun), 2014. - 28 c. - 6.11.

10. XuMuaeckasi TepMOIMHAMUKA : WHIUBHI. 3a0aHus 1o nucnuiumuae "Oonr. xumus" i 1 Kypea Bcex CIell.
nHeB. Gopmbl 00yuenus / HoBocuO. roc. apxurekryp.-ctpour. yH-T (Cubctpun), Kad. xumun ; coct.: T. M.
Kpyrckas, C. B. Cricoes, B. A. Illectakos. - HoBocubupck :HI'ACY (Cubctpun), 2007. - 44 c. - 6.11.

11. MamuBuyanpHOE 3a/IaHKE IO XUMUH U METOJIMUECKUE YKa3aHHS TI0 €TO BBIMOIHEHUIO : JUIS HAIPaBICHUS
08.03.01 "CrpoutenbcTBo" 04HO-3a04HOH (hopMbl 00yueHMs / M-Bo 0Opa3oBanus u Hayku P® ; HoBocub. roc.
apXUTEKTYP.-CTPoHT. YH-T (Cubctpun), Kad. xumuu ; coct. T. M. Kpyrckas. - HoBocubupck : HTACY
(Cubctpun), 2015. - 40 c. : Tabm. - 6.11.

12. COopHUK 3a/1ad 1 yIpaKHEHU 1T0 XUMUH : 110 HanpasieHuto moaroroBku 08.03.01 "CtpoutenbeTBo" BCex
¢dopm o0yuenus / M-Bo oOpa3oBanus u Hayku P®, HoBocuoO. roc. apxurextyp.-ctpout. yH-T (Cubctpun), Kad.
xumud ; cocT. I. I1. Anexceea. - Hoocubupck : HTACY (Cuberpun), 2015. - 72 ¢. : Tabm. - 6.11.

13. MaauBuayansHOE 3aIaHie TI0 XUMUAW U METOIUICCKHAE YKA3aHH 110 €T0 BEITIOTHEHUIO [ DIEKTPOHHBINA pecypc]
: it HanpasieHus 08.03.01 "CrpourteascTBo" 0uHO-3204HOM opMbI 00yueHus / M-Bo 00pa3oBaHus 1 Hayku PO
; HoBocu0. roc. apxurextyp.-ctpout. yH-T (Cubctpun), Kad. xumun ; coct. T. M. Kpyrckas. - HoBocubupck :
HI'ACY (Cubctpun), 2015. - DeKTpoH. TEKCT. - 0.11.

14. XuMudaeckoe paBHOBECHE [ DIIEKTPOHHBIN pecypc] : METOTUIECCKHUE YKA3aHUS TI0 BBITTOIHEHHUIO J1a0. paboThI
s 1 Kypca Beex crell. 1 popm o0yueHusi / M-Bo odpazoBanus u Hayku P®, HoBocuO. roc. apXuTeKTyp.-CTPOHT.
yH-T (Cubctpun), Kad. xumuu ; coct.: A. M. Jlanunenko,H. B. brarununa, M. JI. Kocunosa. - HoBocuOupcek :
HI'ACY (Cubctpun), 2009. - 1 anexrpos. ont. auck (CD-R) : Tabm. - 6.11.

15. Xumuueckoe paBHOBECHE : METOJl. YKa3aHHS 10 BBIMOTHEHUIO J1ab. paboTh! Iyt 1 Kypca Beex crell. U popm
o0yuenust / HoBocuO. roc. apxuTekTyp.-cTpouT. yH-T (Cubctpun), Kad. xumuu ; coct.: A. M. Jlanunenko, H. B.
brnaruauna, M. JI. Kocunosa. - HoBocubupck : HTACY (Cubcrpun), 2009. - 12 c. : wir. - 6.11.

HopmaruBHasi JoOKyMeHTAIHS

1. M3Bectus By30B. CtpourenberBo. 10-11. - 2016.

Mepuonuyeckune u3nanus

1. Bectauk MI'CYV. 10. - 2014.

5.2. Hcnoab3yemblie 6a3bl JaHHBIX U HHPOPMALMOHHBIE CIPABOYHbIE CHCTEMBbI

Tabmurma 5.1 Mcnonszyemoe mporpaMMHOe oOecTriedeHrne

Ne HaumenoBanue [TonTBepxaeHue .
KonnuectBo nunensuit
n/n MH(OPMAITMOHHBIX PECYPCOB JIALEH3UN
1 2 3 4
Office Project 2007 Professional Horosop Tr000120566 ot 500

09.10.2016, AKT BBIIOJIHEHHBIX
pabot ot 17.08.2018r NeAS

2 |Windows XP Professional Ceptudukar ot 20.08.2007 502
Ne42605370, Ceptudukar ot
17.07.2008 Ne44290964,
Ceptudukar ot 26.09.2008
Ne44607324, AKT BEIITOJTHEHHEIX
pabot ot 17.08.2018r NeAS
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Tabnuna 5.2 Ucnonb3yemble 6a3bl JaHHBIX U HH)OPMALMOHHO-CIIPABOYHBIE CHCTEMBI

Ne HaumenoBanue ITonTBepxneHue N
KonnuectBo nunen3nii
n/n MH(OPMAITMOHHBIX PECYPCOB TUTICH3UU
1 2 3 4
Hayunas snexTpoHHas 6ubamnorexa CBobonHo pacripoctpansemas bJl, 1 000
AKT BBITIOJTHEHHBIX paboT OT
17.08.2018r NeAS5
2 |MOODLE - Ilopran muctanmuonnoro  |CBobOomHO pacnpocTtpansemas bJl, 1 000
obyuenns HTACY (Cubctpun) AKT BBITIOJTHEHHBIX paboT OT
17.08.2018r NeAS5
3 |Odwummansasiii caiit [ TIHTH CBobonHo pacripocTtpansemas bJI, 1 000
AKT BBITIOJTHEHHBIX padoT OT
17.08.2018r NeAS5
4 |TIpodeccroHaIbHBIEC CIIPABOYHEIE Cornanienrie 0 COTpyIHHYECTBE OT 50
cucreMsl "Texakcnept" yueo. 19.10.2018 Ne 4/59-18
5 |O7eKTpOHHBIN KaTanor OnOIMOTEeKH Horosop ot 20.10.2016 Ne16816 , 500
HI'ACY (Cubctpun) AKT BBITIOJTHEHHBIX PadOT OT
17.08.2018r NeAS

Tabmura 5.3 Mcnons3yemMbie HHTEPHET-PECYPCHI

Ne HaumenoBanue
/o WHPOPMAITMOHHBIX PECYpCOB Cepiria
1 2 3
1 |MudopmannonHo-cipaBouHbIi optan  |http://www.library.ru/
Library.ru
2 |3BC IPRbooks http://www.iprbookshop.ru/
3 |«M3BecTus By30B. CTPOUTEIBCTBO» http://izvuzstr.sibstrin.ru/
4 |Caiit o xumun. CIIpaBOYHHK XUMHKA. http://www.xumuk.ru/
DU3NKO-XMMUYECKUE BEITUNINHBI
5 |DneKTpoHHBIN pecypc yueOHOH http://window.edu.ru/

UTEpaTypbl MUHHCTEPCTBA
oOpa3zoBanust PO

5.3. MeTtoanueckue PEKOMEHIAIIMMA IO OPraHm3aiui U3YYCHUA JTUCHUIIJIHHBI

Tabmura 5.4 Mcnons3yembie 00pa3oBaTeIbHBIC TEXHOIOTHN

No HaumenoBanue .
Bun 3ansTuit Kparkas xapakrepuctrka
n/m Texnonoruu
1 2 3 4
1. |Aynutopusie notounsle 1 |MHpopManmonnsle nexkuuy, |Ha nexnusax: ucnonbp3oBaHue
TPYNIIOBEIC 3aHITHS B MPAKTHYECKUE 3aHATUS MYJITBTUMEAUHHOTO MPE3EHTALMOHHOTO
CHEeNUATN3UPOBAaHHBIX 000pYIOBaHUSI C IEMOHCTpaen
KJlaccax BUACOPUIBEMOB, POTOrpaduii, KOMIBIOTEPHBIX
npe3eHTanmii, Ha mpakTu4eckux 3aHATUAX:
OCBOEHHE KOHKPETHBIX YMEHUI U HABBIKOB 110
MPEAI0KEHHOMY TPENoAaBaTeIeM alrOpUTMY.
2. |Merox ipoOIeMHOTO IIpo6nemubIe CaMOCTOATENhHOE N3YUCHUE CTYICHTAMHA
M3JI0KEHHS MaTepraia JIEKITUH, TPAKTHYECKIE MaTepuaa JEKIHH ¢ TIOCIeAyIoIeH
3aHITHA IUCKyccuel B aynutopun. Opranuzanus

y4ueOHOU paboThI, HAIIPABIICHHAS HA PEIICHIC
KOMIUICKCHON y4eOHO-TI03HABATEILHOM 3a1a9u
Ha TPaKTUYECKUX 3aHITHAX.
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WnTepakTuBHas Gpopma
MIPOBEACHUS 3aHATUI

Jlekuus-aucKyccus,
JIeKIs-oecena

Jlexums «oOpaTHOM CBSI3M», MPEAIIoNaraomast
00CyXIeHHe CIIOPHBIX BOIIPOCOB,
BO3HHKAIOIINX TPH U3JI0KEHUHN MaTepuaia B
ayAUTOPHH.

Berpeun ¢ npencraBuTensiMu npoQUIbHBIX
KOMITaHUH, MTOCEIIEHNE CIIENNaTN3UPOBAHHBIX
BBICTABOK.

JlncrannnonHoe 00ydeHNE

CamocrosTenpHas padora,
KypcoBas pabota

CaMOCTOATENPHO N3YUCHHUE O0YIaIONTUMUCS
y4e0HOTO Marepuana B JIUCTAHIIMOHHOM
pexumMe Ha nopraie http://do.sibstrin.ru/,
CaMOKOHTPOIb OCBOCHUS MaTepHaa ¢
HCTIOJIb30BaHUEM TECTOBOM 0a3bl mopraia
JMCTAHIIMOHHOTO 00YYeHUs!, KOHCYJIbTAIUH 110
BBITTOJTHEHHIO IPAKTHUECKUX 3aJaHUN 1
KypCOBOMY MPOEKTUPOBAHUIO B on-line
pexume.
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6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE
Tabnuma 6.1 — MarepuanbHO-TEXHUYECKOE 00CCIICUCHHE JUCIIUILITHHBI

HanMmenoBaune cnenuaiabHbIX *
MMOMEIIEHUH U TTOMENEHHUH IS
CaMOCTOSITETEHOM paboTHI

OcHalleHe CIrieraabHbBIX ITOMEIIEHNI 1 ITOMEILIEHHUH TSI CAMOCTOSITEILHOMN
paboThI

1

2

3nanue 1a00paTOpPHOTO KopITyca
o yn. Typrenesa, 159, 364 ayn.
(Jlexuun)

YueOHas ayauTopus AJIs IPOBEACHUS 3aHATUI JICKIIMOHHOTO TUTIA, 3aHATHIA
CEMUHAPCKOTO THIIA, KyPCOBOTO POCKTUPOBAHHUS (BBITIOIHEHUS KyPCOBBIX
paboT), TPYIIIOBBIX M WHANBUAYAIEHBIX KOHCYJIBTAINH, TEKYIIEro KOHTPOJIS
Y IPOMEKYTOYHOH aTTECTAIINY.

OOwee xonmnyectBo MecT: 200

3nanue 1abopaTopHOTo KopIryca
no yn.Typrenena, 159, 365 ayn.
(JIaboparopusie, KonTponsHas,
3auert, Ok3ameH, [IpakTuueckue,
CPC)

YyeOHas ayauTOpus AJIs POBEACHUS 3aHATUI CEMUHAPCKOTO THUIIA,
TPYNITOBBIX U HHIUBUAYAIBHBIX KOHCYJIBTAIIUH, TEKYIIEro KOHTPOJIS U
MPOMEKYTOUYHOH aTTeCTaIlNH

JlaGoparopHble KOMIUIEKCHI: YIIK 10 Kypcy xumud 1 mt.;O0opymoBanue s
ydeOHOro mporiecca: 1ocka aynuropHas 1 mrt.;Mebenb: mkad 4 mT., CTOIbI
15 mrt.;JlaboparopHoe obopynoBanue: pasHoe 1 mr.

Oo6mee xommyecTBo MecT: 30

3nmanne 1a60paTopHOTO KopITyca
o yi. Typrenesa, 159, 366 ayn.
(JTaboparopHsie)

VYdeOHast ayTUTOPHS JJ1s1 IPOBEICHUS 3aHATUI CEMUHAPCKOTO THIIA,
TPYIIIOBBIX ¥ WHAWBUAYAILHBIX KOHCYJIBTAINH, TEKYIIIETO KOHTPOJIS U
MPOMEXYTOYHOM aTTECTAINN

JlaGopaTopHbIe KOMIUIEKCHI: YK IO Kypcy XuMuu 7 mT.;O00pyIoBaHUE IS
y4eOHOTO TIporiecca: 1ocka aynutopHas 2 mrt.;Mebens: mkad 5 mT., CTONBI
30 mrt.;JJaboparopHoe o0opyaoBaHuE: pasHoe 1 MmIT., Memanka 2 IIT.
O6mee xonmnyecTBo Mect: 30

3nanue 1a00paTOpPHOTO KOpITyca
o yn. Typrenesa, 159, 371 ayn.
(JTaboparopHbIe)

VYueOHast ayauTopHs AJ1s1 IPOBEACHUS 3aHATUI CEMUHAPCKOTO THIIA,
TCPYINOBBIX U UHAUBUAYAIBHBIX KOHCYJIBTAUN, TEKYIIETO KOHTPOJS U
MIPOMEKYTOUYHOH aTTecTaluu

JlaGoparopHble KOMIUIEKCHI: YK IO Kypcy XuMuH 1 mrt.;M3mMeputensHoe
obopynoBanue: TepmomeTp 1 mt., nonomerpus 1 mr.;Meb6ens: mkad 6 mr.,
naboparopHas 4 wr., cromnsl 20 wrt., TymOa 22 wT.;JJaboparopHoe
o0opynoBaHue: pa3Hoe | MIT., HarpeBareIbHOEe 000pyIOBaHUE 2 IIT.
O6miee konmnyecTBo MecT: 30

3nmanue 1a60paTopHOTO KopITyca
o yi. Typrenesa, 159, 372 ayn.
(JTaboparopHsie)

VYdeOHast ayTUTOPHS JJ1s1 IPOBEICHUS 3aHATUI CEMUHAPCKOTO THIIA,
TPYIIIOBBIX ¥ WHAWBUAYAILHBIX KOHCYJIBTAIINH, TEKYIIIETO KOHTPOJIS U
MPOMEXYTOYHOM aTTeCTAINN

JlaGopaTopHbIe KOMIUIEKCHI: YIIK TT0 Kypcy XuMuu 1 mT.;MeoOeinb:
nmabopatopHas 8 mrT., croibl 12 mit.;JJabopaTtopHoe 06opyaoBaHUeE:
HarpeBareibsHOe 000opyaoBaHue 1 mIT.

O6mee xonmnyecTBo Mect: 30

*  CrequaibHbIC TIOMEIICHUS — Y4eOHbIe ayJUTOPUH IS POBEICHNUS 3aHITUH JIEKIIHOHHOTO TUIIA, 3aHATHH
CEMHMHAPCKOTO TUMA, KypPCOBOTO MPOEKTUPOBAaHHS (BBIIIOJIHEHUE KyPCOBBIX Pa0OT), TPYNIIOBBIX U
WHAWBUAYAIBHBIX KOHCYIIBTALUH, TEKYIIET0 KOHTPOJS U MPOMEKYTOYHOM aTTeCTalllH, a TaK JK€ IIOMELICHUS IS

CaMOCTOSITENILHOM paboThI

ABTOp-pa3paboTurK (BeAyInii JEKTOP)

H.B.IllanrHeBa
®UO0

(moznmucs)
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