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1. HEJIN U SAJTAYAN TNCHUIT/INHBbI
1.1. Hean aucuMnJInHbI
CdopmupoBaTh y CTyIEeHTa TMOJHYIO CHCTEMY MpPEICTaBIeHUN 00 00mnx

KAUECTBEHHBIX M KOJIMYECTBEHHBIX 3aKOHOMEPHOCTSIX MNPOTEKAHUS XHUMUYECKHX
MPOLIECCOB U SIBJICHUM B Pa3IUYHBbIX (PU3UKO-XMMHUYECKUX CHCTEMaX, ONUPAsCh
pu 3TOM Ha GyHIaMEHTAIbHbBIE TTOJIOKEHUS O0IIeH 1 PU3NIECKON XUMUHU.

1.2. 3axaumn ocBOCHUS AUCHUIITTMHBI

3aJI0KUTh OCHOBBI JUISI IOHUMAHUS XMMHUYECKUX ITPOLIECCOB IPEBPAILCHHUS
BEUIECTB M CONPOBOXKJAKOIIUX HUX (U3NYECKUX SBJIECHUH, KOTOphle OyAyT
CHOCcOOCTBOBATh IPUHATHUIO IPAMOTHBIX, Hay4HO 000CHOBaHHBIX
po(heCCHOHANBPHBIX PEHICHUI B O0NACTH CTPOUTEIHHON TEXHOJOTHH, a TaKXKe
CrocoOCTBOBATH BHEAPEHUIO JOCTHKEHUN XUMUH MPHU PEUICHUH STUX MPOOIEM.

[IpuBUTH HABBIKK OCMBICIIEHHOTO PEIICHUS] KOHKPETHBIX XMMUYECKUX 3a/aY,
HAay4YUTh HAXOJUTh ONTUMAJbHBIE pPEIICHUS NPO(PECCHOHATBHBIX 3a7a4y, B TOM
YHUClie C HMCIOJIh30BAaHUEM 3aKOHOB OO0mmIeH M (DU3MYECKOW XUMHUHU BEIIECTB U
MaTepHaJIOB.

2. MECTO JUCIMIIYIMHBI B CTPYKTYPE OIIOII
Jucuunnuza « XuMuUs» OTHOCUTCS K JUCIUILIMHAM 0a30BoM yactu 6y0ka b1.

3. HEPEYEHD IIVIAHUPYEMBbIX PE3YJBbTATOB OBYUYEHUA 11O
JAUCHUIIVIMHE

[Ipomecc m3ydeHUsT TUCIHUILTNHBI « XUMUS» HAmpaBiieH Ha (OPMUPOBAHHE
CIEIYIOMMNX KOMIETECHITUN:

OIIK-1 - Crocoben pemath 3amaun mpoheCCHOHANBHOU JESITSIIBHOCTH Ha
OCHOBE HCITOJIb30BAaHUS TEOPETUYECKUX M MPAKTHUECKUX OCHOB €CTECTBEHHBIX U
TEXHUYECKUX HAYK, a TAK)KE MaTEeMAaTHIECKOTO armapara

YK-1 - Cnoco0GeH ocCymecTBIATh MOUCK, KPUTHUECKUN aHadu3 U CHUHTE3
uHGOpMAITUH, TPUMEHSITH CHCTEMHBIN MTOIXO0JT JJIs PEIISHHUs TOCTABICHHBIX 3a/1a4

Pe3yabTaThl 00yueHus, XapaKkTepu3yoimue

Komnerenuus
¢popMHUPOBAHHOCTH KOMIIETEHIIMH

OIIK-1 3HaTh: OCHOBHI 00IIEH U HU3UIECKON XUMUH,
TEPMOJIUHAMHUYECKHE U KNHETUYECKHE SBIICHU,
COTIPOBOXAAIOIINE XUMUUYECKUE TIPOIECCHI, XapaKTEPHbIE
[IPH MTOJIYYCHUU U DKCIUTyaTallid CTPOUTENBHBIX MaTEPHAIIOB
Y KOHCTPYKIUH, (PU3NKO-XUMUUECKHE CBONCTBA BEIIECTB,
COCTaBJISIFOLIMX OCHOBY CTPOUTEIBHBIX MaTepUaJIOB

VYMeTh: NpPUMEHATh MOJYYEeHHBIE 3HAHHSA IO OOIed u
(hU3NYECKOM XUMUM TP U3YYEHUH JIPYTUX JUCIUIUIMH U B
CTPOUTEJIBHON NPAKTHUKE.

BJI&I[GTBI HaBbBIKaMM ITPOBCACHUA XUMHWYCCKOT'O




AKCIIEPUMEHTA, CIIOCO0aMU pacueTa TEPMOJIUHAMUYECKUX U
KMHETUYECKUX MMAPAMETPOB XUMUYECKHUX MTPOLECCOB U
0a30BBIMHU CHIOCOOAMU TEXHOXHUMHUYECKOTO KOHTPOJIS
KaueCTBa CTPOUTEJBHBIX MATEPHAIIOB
YK-1 3HaTh: HCTOYHUKH U CIIOCOOBI aHaNTM3a WH(OPMAIIUH,
BBIJICJICHUSI €€ 0a30BbIX COCTABIISIONIMX  JIJISl PEIICHHUS
MOCTaBJIEHHBIX 3aJad.
YMeTh: paccmaTpuBaTh pa3lIMYHbIE BapUAHTHl PEIICHUS
MOCTAaBJIEHHBIX 3a]1a4, TPAMOTHO, JIOTUYHO, apTyMEHTUPOBATh
U (QopMuUpOBaTH COOCTBEHHBIE CYXACHHUS U  OLCHKH,
ornmyaTh  (akThl OT WX UHTEPOpPETalUd  JIPYTUMU
YYaCTHUKAMU JE€ATEIbHOCTH.
BnageTrs: cuCTEeMHBIMU MOJIXO/IaMU B OLIEHKE
ONTUMAJILHOCTH U BO3MOXHBIX MPAKTUYECKHUX MOCIEICTBUIM
MIPUHUMAEMBIX PEIICHUN 3aa4u.
4. OFBEM U CHUAIIJINHBI
OO61ast Tpy10€MKOCTh TUCHHUILITUHBI « XUMUSD) COCTABIISIET 5 3.€.
Pacnpenenenue TpyJo0€MKOCTH TUCIUIUIMHBI IO BUAAM 3aHATUN
o4yHasi popma 00yueHust
. Bcero Cenmectp
Buapl yueOHOI paboThI bl
4acoB
1
AyAUTOpPHBIE 3aHATHS (BCEro) 72 72
B ToMm uncie:
Jlekuun 36 36
JlabopaTopHbie paboTsl (JIP) 36 36
CamocrosiTesqibHas pabora 72 72
YHacbl Ha KOHTPOJIb 36 36
Buael npoMexyTO4YHOM arTecTanuu - n 4
9K3aMEH
OO6mas TPy 10eMKOCTb:
aKaJIeMUYCCKHE Jachl 180 180
3a4.e/1. 5 5

5. COAEP KAHUE JUCHUIIJIMHBI (MOAYJIA)
5.1 Coaep:xkanue pa3gejioB JAUCHMINIMHBI W paclnpeleieHHe
TPYAOEMKOCTH 10 BUAAM 3aHATHI

ouHasi popma o0y4yeHust

Ne i/t

HaumeHnoBaHue TeMbI

JIab
Copepixanue paszena Jlexny . CPC
3aH.

Bcero,
gac

Crtpoenue
BeIleCTBA U
peaKIMOHHAs

KBaHTOBO-MEXaHMUECKHE
IpPEJICTaBICHUsIT O CTPOEHUM aroma.| 4 4 12 20

JIBolicTBeHHass Mpupoja DIEKTPOHA.




CIIOCOOHOCTD
BELIECTB

AtomHast opOutans. KBaHTOBBIE UHCIa.
IIpyHUMIT ~ MUHUMQJIBHOM  SHEPIUHU.
IIpaBuno  KieukoBckoro. Ilpuniun
3anpera Ilaymu. IlpaBwio I'ynna.
DNEeKTPOHHBIE KOHPUTYPALUUATOMOB U
HMOHOB.

[Tepuoanueckuit 3aKOH u
MEepPUOJINYECKasi CHUCTEMa DJIEMEHTOB.
[Iepuoanueckue CBOICTBA 3JIEMEHTOB.
Panunycel atomoB. DHEprusi MOHU3ALMH.
Cpoactso K 3JIEKTPOHY.
DIEeKTPOOTPULIATETHHOCTb.
[Tepuoanueckoe U3MEHEHUE
KHCJIOTHO-OCHOBHBIX u
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX
CBOICTB BEILIECTB.

Xumuueckass  cBsi3b.  KoBaJleHTHas
CBSI3b. MeTon  BaJEHTHBIX  CBS3EM.
OOMEHHBIE W JIOHOPHO-aKIETITOPHBIN
MEXaHH3M O00pa3oBaHUs KOBAJICHTHOMN
CBS3HU. I'uGpuanzanus aTOMHBIX
AIIEKTPOHHBIX opOuTasei,
reoOMeTpUYEcKasi CTPYKTypa MOJEKYIL.
Honnas cBs3b. Metamnueckast CBS3b.
Bonoponnas cBs3b.

CBoiicTBa M peakIIMOHHAs CIIOCOOHOCTH
BEILIECTB,  COCTaBJIIOIIMX  OCHOBY
CTPOUTEIILHBIX MATEPUAJIOB.

OcHOBEI
XUMHYECKOH
TEPMOJMHAMUKH
W KHHETHUKHU

XuMunyeckas TEPMOJMHAMHUKA.
OcCHOBHBIE ~ MOHATHS  XMMHYECKOH
TEPMOJVUHAMUKHU. ITapamerpsl
COCTOSIHHUSL. TepmoanHamMuueckue
GbyHKIMU: BHYTPEHHSA JHEprus,
SHTAJIBIINS, SHTPOIHUS,
n300apHO-U30TEPMUUECKUI OTEHIMAIL.
[Iepoe u BTOpOE Havaja
TEPMOJUHAMUKHU.

DHepreTuka XUMHUYECKHX IIPOLIECCOB.
3axoH I'ecca u ciiecTBUSA U3 HETO.
OHTanbIuKu 00pa30BaHUs.
TepMoxumuueckrne ypaBHEHUS.
VYcenoBust caMONIPOU3BOJIBHOTO
IIPOTEKaHUs IPOLIECCOB B
M30JIMPOBAHHBIX U HEU30JIMPOBAHHBIX
CUCTEMAX.

Xumnueckass  kuHeTuka.  CKOpOCTb
xuMuyeckux peakuui.  Ilonstue 06
AKTHBHBIX MOJIEKYJIax, SHEPruu
aKTHBALINHY, AKTUBUPOBAHHOM
KOMIUIEKCE. YpaBHEHUE AppeHuyca.
3aBUCHUMOCTb CKOPOCTH pE€akUuu OT
KOHIEHTPAllUU U TeMIepaTypbl. 3aKOH

12

28




JEUCTBYIOIIUX Macc. KunHetnueckue
yYpaBHEHUS  JUIsI  TOMOIEHHBIX U
reTeporeHHbIX mpoueccos. I[IpaBuio
Bant-T'opda. Meroasr perynupoBaHust

CKOpOCTHU peaKkuid. Karanus.
KaranmuzaTtopel W KaTaquTUYECKUE
CUCTEMBI. Teopuu KaTajausa.

KonebarenbHble peakium.
XUMHYECKOE pAaBHOBECHE.
TepMogMHAMUYECKOE U KHHETHYECKOE
YCIIOBHSI COCTOSIHUSI PABHOBECHSI.
Koncranra paBHoBecus. BinusiHue
M3MEHEHUS BHEIIHUX YCJIOBUM Ha
MOJI0KEHUE XMMAYECKOTO PABHOBECHS.
ITpunnun Jle [arense. ®a3zoBoe
paBHOBECHE.

3aKOHOMEPHOCTU XUMUYECKUX
MPOLECCOB COBPEMEHHBIX TEXHOJIOTUI
MIPOU3BOJICTBA CTPOUTEIBHBIX
MAaTEepHUAJIOB.

PacTtBopBI.
JucnepcHsie
CUCTEMBI

OO01mue mnpeacraBiIeHUs O PACTBOPAX.
I'mpparnas Tteopuss pactBopos JI.H.
MengeneeBa. CrnocoObl  BBIpaKEHUS
KOHLIEHTpAllud pacTBOPOB: MaccoBas,
MOJISIpHas J0Jsl, MOJIIpHAsi, MOJISUIbHAs
KOHLEHTpalus, MoJIsIpHast
KOHIEHTpAIUs HKBHUBAJICHTOB.
BoipakeHue 3akoHa SKBUBAJICHTOB IS
pPacTBOPOB.

OO01ue cBOMCTBAa pacTBOPOB: JIaBJICHUE
napa pacTBOpPOB, KHIIEHUE U
KpUCTAJUTH3allKs PACTBOPOB. 3aKOH
Payns. Kpuockonusi, 30ynnuockomnus.
Ocmoc, 0CMOTHYECKOE JAaBJICHUE.

3akon Bant-T'odda.

PactBopel  anektponuToB.  Teopus
ANEKTPOIUTUYECKOM JUCCOLIUAIIUU
Appennyca. CreneHb M KOHCTAaHTa
muccouuanuu. Peaknuum B pacTBOpax
aneKkTposnToB. MoHHBIE paBHOBecHS U
UX CMEUICHHE.

DNEeKTPOIUTHYECKAS JUCCOLUALUS
BO/IbI. IOHHOE MTpOU3BEICHNE BOJIBI.
Bonopoansiit nokasarens. MeTo bl
onpenenenus pH. pH-unukaTopsl.
IMunponus coneit. Conu,
TUAPOIIU3YIOUINECS 110 aHHOHY, T10
KaTHOHY, HETUIPOJIU3YIOLUECS COJIH.
N3menenue pH cpenbl npu rugposmse.
Bydephsbie cuctemsr.

JlucrnepcHble CUCTEMBI, UX
KJIaccu(UKaIs, METOBI TIOTYICHHUSI.

10
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28




TepmoanHaMuuecKass HEyCTOWYHUBOCTD
reTEPOreHHBIX JUCIIEPCHBIX CUCTEM.
[ToBepXxHOCTHBIE IBJIEHUS U aCOPOLUS.
Komnounnnsie pactBopel. Kunernueckas
U arperaTuBHas yCTOMYHUBOCTh
KOJUIOMJHBIX cucreM. Koaryssanus.
CeguMenTanus.

CrtpourenbHble MaTepUabl KaK
VICKYCCTBEHHbBIE JUCIIEPCHBIE CUCTEMBI.

DIEeKTpOXUMHUYE
CKHE TIPOIECCHI

DIIEKTPOXUMUYECKUE CUCTEMBI.
ONEKTPOAHBIA IMOTEHUUAT, MEXaHU3M
€ro BO3HUKHOBEHUSI. VYpaBHeHue
HepHcra. DnexktpoxumMuueckuil — psij
HaIpsHKECHUN METAJIJIOB. Turbl
3JIEKTPOJIOB.

lanpBannueckue AJIEMEHTHI.

N3mepenue 3IEKTPOABUKYIICH CHIIBL.
Ilonmgpuzanuss W NepeHanpsHKEHUE.
XuMu4eckKue UCTOYHUKHU TOKa!
NEPBUYHBIC T'aJIbBAHUYCCKUEC DJICMCHTEIL,
AKKYMYJIATOPBI, TOIUIMBHBIE JIEMEHTHI.
Kopposuss meraminos. Buasl koppo3um.
Mexanuzm AIEKTPOXUMHUYECKOM
KOppO3UH.  3aluTa METauIOB  OT
Koppo3uu. Onektponus. llpormeccsl,
OPOTEKAOIIME  MPH  DIJIEKTPOJIH3E
BOJHBIX  PacTBOPOB  3JIEKTPOJHTOB.
3axonbl Dapanest.

10

12

30

[Tonumeps! n
OJIMTOMEPbI

DONEeMEeHTbl ~ OpPraHUYEeCKOM  XHUMHUMU.
[lonsTe 0 moauMMepax U OJIUTOMEpax.
Opranuyeckue M HEOPraHUYECKHUE
IIOJIUMEDBI. MeTtobl CHUHTE3a
IIOJINMEPOB: MOJIMMEpU3aLus,
IOJIMKOHJCHCALUS. XHUMHYECKOE
CTPOCHME M CBOMCTBA IIOJIMMEPOB.
Hectpykuus IIOJIUMEPOB.
buononumepsr: IIOJINCAXAPUABIL,
HOJIMU30IIPEHBI, OEIIKU.

CrpourenbHble MaTepuaibl Ha OCHOBE
BBICOKOMOJIEKYJISIDHBIX ~ COCIMHEHUM.
[Ipumenenue IIOJIUMEPOB pu
U3IOTOBJICHUH OETOHOB.

12

20

Xumuueckas
UJeHTH(DUKAIAS

XuMudeckasi HIeHTU(UKAINS BEIIECTB.
Anamutnyecknii  cur"Haid.  OCHOBBI
KAQUeCTBCHHOI'0 M  KOJIUYECCTBEHHOIO
aHanu3a. KadecTBeHHBIC peakIuu Ha
HWOHBI. XHUMHYECKHE,
GU3UKO-XUMHYECKHE U (U3HYECKUE
METObI aHAJIM3a U MX UCIIOJIb30BAaHHE B
COBPEMEHHBIX CTPOUTEIBHBIX
TEXHOJIOTHSIX.

12

18

HUToro

36

36

72

144




5.2 llepeveHb 1a00paTOPHBIX padoT
No Ne paznena
/i1 | JUCUUIUIMHBL

HaumenoBanue 1ab0paTopHbIX padoT

1. 1 OCHOBHBIC KJIACCHl HEOPTAaHWYECKUX COCTMHCHUN

5 ) Onpez[ejIeHHe TETUIOBBIX 3((HEKTOB XMMHUECKHUX
peaKkiuit

3 ) CKOpOCTh XMMHUYECKUX PEAKIUN U XUMHUECKOE
paBHOBECHE

4 3 OO1mue CBOMCTBa PaCTBOPOB M PABHOBECHSI B BOJHBIX
pacTBopax IEKTPOJIUTOB

5 3 ['eTeporenHble QUCIEPCHBIE CUCTEMBI

6. 4 OKHCIIUTENBEHO-BOCCTAHOBUTEIBHBIE PEAKIIMHI

7 4 DIEKTPOXUMHUYECKHUE TPOLECCHI

2 5 CBoiicTBa OpraHUYECKUX BEIIECTB U
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUH (T10JIMMEPOB)

9. 6 KayecTBeHHBIN U KOJWYECTBEHHBIM XUMUYECKUN AaHAJIN3

6. IPUMEPHAS TEMATHUKA KYPCOBBIX ITPOEKTOB (PABOT)
N KOHTPOJIBHBIX PABOT
B cootrBeTrcTBUM ¢ y4YEOHBIM IIJJAHOM OCBOCHHME JUCHUIUIMHBI HE
MpeayCcMaTPUBAET BBIMOJHEHUE KYpPCOBOTO MpoeKTa (paboThl) WJIM KOHTPOJBHOU
paboTHL.

7. OUEHOYHBIE MATEPHAJIBI JISA TPOBEAEHUSA
INPOMEXYTOUYHOMH ATTECTAIIMU OBYYAIOIIIUXCS MO
JAUCIHUIIJIMHE

7.1. Onucanue moka3aresieid 1 KpUTepHeB OLECHUBAHUS KOMIICTEHIIHI
Ha Pa3JIMYHbIX 3Tanax ux GopMHUPOBaHMS, ONTUCAHUE LKA OLCHUBAHUS

7.1.1 DTan TeKyuero KOHTpOoJst

Pesynprarel TEKyIIEro KOHTPOJISI 3HAHUKW U MEXKCECCUOHHOW aTTeCcTaluu
OLICHUBAIOTCS 110 CIEAYIOLIEH CUCTEME:

«aTTeCTOBaH»;

«HE aTTECTOBAH).

Komie- PesyabTaTbl 00y4ennus, KpHTepHH
XapaKTepHu3yIoue ATTecTOBaH He arTecTOBaH
TECHINHA Cq)OpMPlpOBaHHOCTb KOMIIETCHIUN OLCHHBAHUS
OIIK-1 3HATh OCHOBBHI O0IIEH 1 Otuer 1o Brinonnenue pador |HeBbimonHenue padboT B
(u3HIECKOI XUMUH, 71a00paTOPHBIM B CPOK, CPOK,
TEPMOANHAMHYECKHE U paboram, Tect MIPEeIyCMOTPEHHBIN B | MPeIyCMOTPEHHBIN B
KMHETHUYECKUE SIBIICHMUS, pabounx paboumx mporpammax
COIIPOBOXKIAIOIHNE XUMHYECKHE IIporpaMmax
MPOLECCHI, XapaKTEPHBIE TPHU
MOJTyYEHHUHN U SKCILTyaTalluu
CTPOUTEINIBHBIX MAaTEPUAJIOB U
KOHCTPYKLUH,
(PU3MKO-XMMHUYECKUE CBOWCTBA
BELIECTB, COCTABJIAIOIINX
OCHOBY CTPOMTEIBHBIX
MaTEpHaJIOB
YMETb IPUMEHATH N0Iy4YeHHblE |Pemenue Brimonnenue pador |HeBbimonHenue padbot B
3HAHMSA 10 00LIeH 1 CTaHJAPTHBIX B CPOK, CPOK,




(busnuecKoit XUMUH PU NPaKTUYECKUX [IPEyCMOTPEHHBIN B | NPEAYCMOTPEHHBIN B
W3y4eHHUH JPYTUX AUCIUIUINH U [3a/1a4 pabounx pabouunx mporpamMmax
B CTPOUTENIbHON IPaKTHKE. IIporpamMmMax
BJaJeTh HaBBIKAMHU IpoBeIcHUA |Pemenue Brinonnenue pador |HeBbimonHenue padbot B
XUMHUYECKOI0 SKCIIEPUMEHTA,  |[MPUKIAIHBIX 3aa4 B CPOK, CPOK,
crocobamu pacuera B KOHKPETHOM MPEAYCMOTPEHHBIN B | IPeIyCMOTPEHHBIN B
TEPMOJUHAMHYECKHUX U IpeAMETHOMI pabounx paboumnx mporpamMmax
KMHETHYECKUX NTapaMETPOB obxacti porpaMmax
XUMHYECKHX TPOLECCOB
0a30BBIMH CIIOCOOaMHU
TEXHOXUMHYECKOTO KOHTPOJIS
KayecTBa CTPOUTEIBHBIX
MaTepHaioB

YK-1 3HATh UCTOYHUKH U CIIOCOOBI Oryer 1o Brmmonnaenue pabor |HessimonHenue paboT B
aHanmu3a uHpopMaIu, J1a00paTOPHBIM B CPOK, CPOK,
BBIJICTICHUS ee 0a30BBIX paboTam, TecT MPEIYCMOTPEHHBIN B | IMPeIyCMOTPEHHBIN B
COCTaBISIIOLIUX  JJISl pELICHUS pabounx paboumnx mporpamMmax
TOCTABJIEHHBIX  3ajad. IpOrpaMmMax
YMETh paccMaTpuBaTh Pemenne Brimonnaenue pabor |HeswimonHenue padboT B
pa3IUyYHbIe BAPUAHTHI PEIICHUS |CTaHAAPTHBIX B CPOK, CPOK,
MOCTABJICHHBIX 3a/Jad4, MPaKTUYECKUX MPEAYCMOTPEHHBIN B | MPeIyCMOTPEHHBIHN B
TPaMOTHO, JOTHYHO, 3a1a4y pabounx paboumnx mporpamMmax
apryMEHTHPOBATh U porpaMmax
(hopMupoBaTh COOCTBEHHBIC
CYXJIEHUS U OIIEHKHU, OTJINYATh
(axThl OT UX UHTEPIPETALIU
JIPYTUMH Y4aCTHUKAMH
JIeSITETIbHOCTH.
BJIQJIETh HaBBIKaMHU NIpoBeaeHus |Pemenue Brmonaenne pador |HeBrmonHeHne paboT B

XUMHYECKOTO KCIIEPUMEHTA,
crocobamu pacuera
TEPMOJANHAMHYCCKHUX U
KHHETHYECKUX MapaMeTpoB
XMUMHYECKHX MPOIIECCOB
0a30BEIMH CIIOCOOaMU
TEXHOXUMHUYECKOTO KOHTPOJIS
Ka4ecTBa CTPOUTEIBHBIX
MaTepHAIOB

MPUKJIAJHBIX 3a4a4
B KOHKPETHOU
MpeaMETHON
obnactu

B CPOK,
[IpelyCMOTPEHHBIN B
pabounx
IIporpamMmax

CpOK,
[IpelyCMOTPEHHBIN B
pabouux mporpamMmax

7.1.2 DTan npoMeKyTOYHOT0 KOHTPOJIsI 3HAHUI

Pesynbrars

MPOMEXKYTOUYHOTO KOHTPOJISI 3HAHUM OLEHUBAIOTCS B |

ceMecTpe s odHOM (Gopmbl 0o0ydeHus, 1 cemecTpe IS 3a09HON (HOPMBI
o0yueHHs IO YeThIPEeXOAIIIbHOU CUCTEME:

«KOTIHUYHO»,
«XOPOoIIO»;
«KYOOBJICTBOPHUTCIIBHO»

«HCYIOBJICTBOPHUTCIILHO)).

Pe3yabTaThl 00y4eHus,

Komme- XapaKTepu3yoLIue Kputepun
- c d)tl: pvn pl:m a’;m':c“ OHEHHBEHMH OTiIM4YHO Xopomo Ynosa. Heynosu.
KOMIIETCHIINH
OIIK-1 3HaTh OCHOBBI Ortyer no Brinonnenu| Brimonnenue | BeimonHeHue |3HaTh OCHOBBI

oOrmreit u mabpatopHsl | e Tecta Ha | Tecrta Ha 80- | Tecra Ha 70- |oOmiei u
¢usmueckoit xumun, (M padoram, | 90- 100% 90% 80% ¢bu3nuecKoi
TEPMOJANHAMHYECKH |TeCT XAMUH,
€ ¥ KHHeTHYeCKHe TePMOIMHAMHUYECK

SIBJICHUS,

HUC U KHHCTHYCCKHUC

COTIPOBOKIAIOIINE SIBJICHUS,
XUMHYCCKHUE COTIPOBOXKIAIOIITHIE
MIPOLIECCHI, XUMHUYECKHE
XapaKTepHbIE TpHU MIPOIIECCHI,




MOJIy4YEHUHU U

XapakTepHble MpHU

SKCIUTyaTaluH MOJTyYeHUH U
CTPOUTENIBHBIX 9KCIUTyaTaIH
MaTepHaJIOB U CTPOUTEIBHBIX
KOHCTPYKIIHH, MaTepHaJioB U
(hU3UKO-XIMHYIECCKH KOHCTPYKIIHUH,
€ CBOICTBa (U3UKO-XIMHIECK
BEIICCTB, ue cBoiicTBa
COCTaBIITIOMIIX BEIIIECTB,

OCHOBY COCTaBIIAIOLINX
CTPOUTENIBHBIX OCHOBY
MaTepHaoB CTPOMTENBHBIX
MaTepHaoB
yMETb IpUMEHATh  |Pemienue 3amaun IIponemonctp |IIpopeMOHCTp [yMeTh NPUMEHATH
MTONTyYCHHBIC 3HAHU [CTAHAApPTHEI | PEIIeHBI B | HPOBAH BEPHBIH WpOBaH  |MOJyYCHHEIC
Mo oomieit u X TIOJTHOM XOJ peIICHUA | BEpHBIA XOJ |3HAHUS IO 00mIeH U
(u3nYecKoil XMMHN |IpakTHYecK | o0beMe H BCEX, HO HE pelIeHus B |(pU3NIeCKO
TIPH U3yYCHUH X 3a/1a4 TTOITyYEeHBI MOTyYCH OOJBITIHCTBE | XUMUH TIPH
JIPYTUX TUCIUATUTAH BEpHEIC BEPHEII OTBET 3amad H3yYCHUH JPYTUX
¥ B CTPOUTEIHHON OTBETHI |BO BCEX 3aJadax TUCIIHUIUIAH U B
MIPaKTHKE. CTPOUTEIILHON
IIPAKTHKE.
BIIAJICTh HaBEIKamMu |Pemenne 3amaun Iponemonctp |IIpomeMoHCTp [BIageTh HABBIKAME
MPOBEICHUS MIPUKIIAJHBIX | PELICHBI B | MPOBAaH BEPHBIN UpPOBaH MIPOBEACHUS
XHUMHYECKOTO 3a1a4 B MIOJTHOM XOJ] pelICHUsS | BEpHBIA XOA |XMMHUYECKOTO
SKCIEpUMEHTA, KOHKpETHOH | oObeme u BCEX, HO HE peIIeHNs B |9KCIIEpUMEHTAa,
crocobamu pacuera |MpeaMeTHOHN | MoydeHbl MIOJIy4EH OOJBIIMHCTBE |crIocobamu
TEepMOJMHAMUYECKH |00macTH BEpHBIE BEPHBINA OTBET 3a1a4 pacueta
X ¥ KHHETHYECKIX OTBETHI |BO BCEX 3ajadax TEPMOANHAMIIECK
mapaMeTpoB WX U KHHETHIECKHUX
XUMHYECKUX mapaMeTpoB
TIPOIECCOB H XAMA9IECKAX
0a30BEIMH TIPOIIECCOB H
cocobamu 0a30BBIMU
TEXHOXUMHYECKOTO crocobamu
KOHTPOJIS KauecTBa TEXHOXUMHUYECKOTO
CTPOUTENIBHBIX KOHTPOJIS KauecTBa
MaTepHuaoB CTPOHTEIBHBIX
MaTepHaoB

YK-1 3HATh UCTOUYHUKH U |OTUYET O Broimonuenu| Brimonnenue | Bemonnenue (B tecte menee 70%
criocoObl aHanmu3a  [maOparopHsl | € TecTa Ha | Tecta Ha 80- | Tecta Ha 70- MIPaBUJIbHBIX
uHpopmanum, M pabortam, | 90- 100% 90% 80% OTBETOB
BEIJICIICHUS €€ TeCcT
0a30BbIX
COCTaBIITIOMIIX
JUTSL PETICHUS
TTOCTaBJICHHBIX
3a1ad.

YMETb Pewenne 3anauun [ponemonctp |IIpoaemoHcTp [ 3anaun He perieHbI
paccMaTpuBaTh CTaHOApTHH | PEUICHHI B | HPOBAaH BEPHBIN HpOBaH

pa3nu4IHbIe X MIOJTHOM XOJ] pelIcHus | BEpHBIH X0x

BapUAaHTHI PEILICHUs [IpakTHYeCKH | o0beMe n BCEX, HO HE peIIeHus B

MOCTaBJICHHBIX X 3a/1a4 MOy 4EHBI MOJTyYeH 6ONBIIMHCTBE

3aJ1a4, TPaMOTHO, BEpHBbIE BEPHBINA OTBET 3a1a4

JIOTHYHO, OTBETHl |BO BCEX 3ajadax

apryMeHTHPOBaTh U

(hopmupoBath

COOCTBECHHBIC

CY)XICHHS 1
OLICHKH, OTJINYATh
(hakTHI OT HIX
HHTEpIpETaluH
JPYTUMH




Y4aCTHUKAMU
ICSITEIILHOCTH.
BIIAJICTh HaBbIKaMu |Pemienue 3amaun IIponemonctp |IIpomemoncTp [3anauu He perieHs!
IPpOBCACHUA MPUKIIAJHBIX | PCHICHBI B | UPOBAH BepHBII\/'I HUpOBaH
XUMHYECKOT'O 3a71a4 B IIOJTHOM XO0A peHicHus BepHHﬁ X0
OKCIICPUMCHTA, KOHKpCTHOI\/'I o0BeMe U BCCX, HO HC peuicHus B
criocobamu pac4dceTa HpeHMeTHOﬁ TOJIYUCHBI MOJIy4YCH OOJIBIIINHCTBE
TCPMOJANHAMHNYICCKU obnactu BCPHBIC BepHHﬁ OTBET 3aaa4
X U KHHCTHYCCKUX OTBEThI BO BCCX 3aJa4yax
rnapaMeTpoB
XUMHNYECCKUX
MIPOLIECCOB U
6a30BBIMU
criocobamu
TCXHOXHUMHUYCCKOI'O
KOHTPOJIA Ka4eCTBa
CTPOUTCIIbHBIX
MaTCpHuajioB
7.2 IlpumepHbId mNepeYeHb OLEHOYHBIX CpeACTB  (THUIOBBIE

KOHTPOJIbHBbIE 3aJJaHUSl WJIM HMHbIe MaTepuajbl, HEOOXOAUMBbIE IJIA OLEHKH

3HAHUI, YMEHHUI, HABBIKOB U (MJIN) ONBITA AeATeJIbHOCTH)
7.2.1 IlpuMepHbId 1epeYeHb 3aJaHMU I

TECTHPOBAHUIO

1. IlomyuyeHue aneTaTHOro MIEKa U3 LEJUTH0I03bl BO3MOKHO OJaroaaps Halnyuio

B HEW ...

O THUAPOKCHIIBHBIX TP
O O
2. O6beM pacTBOpa XJIOpHUAA KaIbIUs C MOJISIpHOM KoHLeHTpanuei 0,1 Momb/m,

NHNOATOTOBKH K

O

ANOKCUIHBIX ()parMeHTOB

METHJICHOBBIX TPYIIIT IIUKINIEeCKUX (hparMeHTOB
HEOOXOMMBIN TSI OcaxAeHHU KapOoHaT-noHoB u3 200 Mt pacTBOpa KapOoHaTa

KaJusi ¢ MOJISIpHOM KoHUeHTpauuen 0,15 Monb/1, paBeH  MWIIHIIATPaM.
O 200 O 100

O 150 O 300

3. Kucinblie conu o0pa3ytoTcs B peakiusaX, CXeMbl KOTOPBIX UMEIOT BHJ ...
0 Zn(OH), + HCI o KOH + H>SO4

CaCOs3 + HoO + CO, o 2KOH + H>SO4

4. B COOTBETCTBUY C TEPMOXUMUYECKUM YPABHEHHEM

FeO(ts) + H2 (1) = Fe(ts) + H20(1), AcH® = 23k /[x

Ui ostydenus 560 r xxkeneza HeoOX0UMO 3aTpaTUTh K[k Tema.

O 23 O 230

O 560 O 115

5. Ilpu HarpeBanuu OEJIKOB B BOJHBIX PACTBOPAX KUCIOT U LIEI0YEH

O

MIPOUCXOJINT X ...

O O
O 0]
6. [l kauecTBEHHOT'0 OOHApYKEeHUsI KapOOHAT-HOHA HUCIIOIB3YETCS PAaCTBOP
O  cpenneii conu (0]

BbICAJIMBAHUEC OKHUCJICHUC

KOHACHCAa A THAPOJIN3

CHJIBHOTI'O



OCHOBAHUS
O  opranm4eckoro MHAMKATOpa O  CHJIBHOW KUCIOTBI
7. Ha BHellTHEM SHEPreTHYECKOM YPOBHE aToMa 3JIEMEHTa, 00pa3yIolero

BBICIIMY TUAPOKCH cocTaBa HOO3 - CONEpKUTCA  BIEKTPOHOB.

O 6 o 7

O 5 O 4

8. IIpu paboTte raibBaHUYECKOTO AIEMEHTA, COCTOSIIETO U3 CEPEOPSHOTO U
MEJTHOTO 3JIEKTPOIOB, MOrpykeHHbIX B 0,01 M pacTBOpBI UX HUTPATOB
(E°(Ag+/Ag)= 0,80 B, E°(Cu**/Cu)= 0,34 B), Ha KaTo/ie IpOTEKAET peaKius,
ypaBHEHHUE KOTOPON UMEET BUI...

O Cu*+2&=Cu° O Ag°-e=Agt

O Ag+ée=Ag° O Cut-2e=Cu*+

9. Peakuueit nonuMepu3anyu MOKHO MOJTYYUTh BEMIECTBO, HA3BAHUE KOTOPOTO
O  nepnoH O  aHTpOH

O  mHaitioH O reduaon

10. CBeuenue aTOMOB, MOJICKYJI WJIN APYIHX YaCTUI, BOGHHUKAIOIICC IIPH
QJICKTPOHHLIX IICPCXOdaX U3 B036Y)KI[€HHOFO COCTOAHHA B OCHOBHOC,

Ha3bIBACTCH...
O  osmuccuen O  penmakcanuen
O  jgroMuHEcHeHIMEN O  ¢doromerpueit

11. Atomsl yraepoaa B mosiekyie CoHs HaxoasTCs B COCTOSIHUM -
rUOpUIU3AIINH

O sp’ O sp
O sp’ O sp?

12. JIns cmenieHnst paBHOBECHSI B CUCTEME

Ha(r) + S(t8)=H2S(r), AH® = -21x/]x

B CTOPOHY 00pa30BaHus CEPOBOI0POIa HEOOXOIUMO ..

O NOHM3UTH AABJICHUE O NOBBICUTH J1aBJICHUE

O  BBecTH KaTaJM3aTop O  DOHM3UTH TEMIIEPATYPy

13. B xauecTBe HU3KOMOJIEKYJIIPHOTO BELIECTBA B PEAKLIMSIX [TOJIMKOHICHCALIUU
Jale Bcero oopasyercs ...

O H.S O HO
O CO2 O Na(Cl
14. BemecTBo, M3MEHSIOIIEE CBOIO OKPACKY B 3aBUCHUMOCTH OT pH cpenpl
Ha3bIBACTCA ...
O  kpacutenem O  snekTpoauTOM
O  peareHTOM O  uHAMKaTOpOM
15. lns mpurotosnenus 2 1 0,1 M pactBopa NaOH TtpebOyercst T

TUAPOKCUIA HATPUS



O 40 O 4

O 16 O 8

16. 1151 noBBIIIEHUSI TEMIIEPATYPBI KUIIeHUs: pactBopa Ha 1,04°C
(En20 = 0,52rpaa.kr/mMois) HE0OX0IMMO, 9TOOBI KOHIICHTPAITUS

PacTBOPEHHOT'0 B HEM HERJIEKTPOJIMTA COCTABISIA MOJTB/KT.
o 2 O 0,2
O 0l O 1

17. KoaduumeHnt nepen MoJIeKyJI0il BOCCTAaHOBUTENS B YPAaBHEHUU PEaKIIMU
K>Cr207 + NaNO; + H2SO4 = Cr2(S04)3 + NaNOs + K»2SO4 + H2O paBen

O 3 O 2

O 1 O 4

18. I[IpoayKTaMu, BBIACIAIOMMMUCA HA HHEPTHBIX JIEKTPOAAX MPH DIEKTPOIIU3E
BOJ/IHOTO pacTBOpa cynb(dara HATPUs, SIBISIOTCA ...

O NauO; O NawuSO;
O Hz u 02 O H2 uS
19. [1pu moMOIIH JIJAKMYCa MOYKHO Pa3IuIUTh PACTBOPHI COJIeH
O FeCl,m AIBr3 O Na;SOs wuNaCl
O NaCl u Na,SO3 O K3SO4u CaBr;

20. Ecnu yBenmuuth nasienue B 10 pa3, TO CKOpOCTh NIPSAMON pEaKun
H; (r) + Br2 (1) = 2HBr(T), npu yci10Buu €€ 3J1€MEHTApPHOCTH, YBEITUYUTCS B

pas.
O 5 O 20 O 50
O 100

7.2.2 llpuMepHbId NepeYeHb 3aJaAHUM JJIA PelleHUs CTAHAAPTHBIX
3agau
Tema 1. OcHOBHbBIE CTEXMOMETPHYECKHE 3aKOHbI
U pacyeThl 10 YPABHEHUSAM pPeaKIuil

3agaya. BzaumoaencTBHEe QIIOMHHHMS C PAacTBOPOM COJISTHOM KHCIJIOTBI
IIPOTEKAET MO CIEIYIOIIEH PeaKUu:

241 + 6HCI — 2AICl5 + 3H:1

B peakmum yuactBytor 2,7 kr amomuHus. Paccunraiite o0nemM Bogopona,
BBIJICJIUBILIETOCS B XOJ€ PEAKIMH, MPOTEKAIOIEH PU HOPMAJIbHBIX YCIOBHSX, a
Tak xe npu temneparype 28 °C u naBnenuu 102 xlla; aGCoOTHYIO MIOTHOCTH
BOJIOpOJia U IJIOTHOCTh BOJOPOJIa IO BO3JyXYy; Maccy oOpa3oBaBLIETOCs XJIOpHUAA
ATFOMUHUSA 1 MACCOBYIO JOJIFO0 AIFOMUHUS B HEM.

Pemenune. Peakius npoTekaer 1o ypaBHEHHIO

241 + 6HCI — 2A4ICl3 + 3H> 1.

B BHAC Ta6JII/II_IBI npcacraBuM MOJEAPHBIC MACChl, KOJIMYCCTBO MOJIb H
COOTBCTCTBYIOIIHNC UM MACChI YUAaCTBYIOIIUX B PCAKIIUH BCUICCTB.

Al AICI; H>
M, r/monws | 27 |27 +3-35,5=133,5| 2
v, MOJIb 2 2 3
m=Mv, T | 54 267 6




UtoObl HaliTh 00BEM BOJOPOJIA, BBIICIUBIIEIOCS B PEAKIMUA MPU HOPMAJIbHBIX
YCJIOBUSIX, COCTABUM IPOIOPIIHIO:

54 1 Al BeIienSIOT U3 KUCIOTHI (22,4-3) 11 Bogopoaa (110 YPaBHEHHIO PEAKIUN)
2700 r Al BBLAETAIOT U3 KUCTOTHI Vy 11 BOJ0Opoa (10 YCIOBUIO 33/1aun);

_ 2700 22,43
- 54

Jlnst ycloBHi, OTJIMYHBIX OT HOPMAJIbHBIX, OOBEM TIa3a pacCyUTaeM IO
ypaBHeHuto (1.4):

Vy = 3360 1.

v RT 3360 831 (273+28)
' 224 102 =3678,4,

V,=

uu 1o opmyie (1.3):
_po Vo T 101 3360 (273+28)

V =3678.,4 1.
x D 273 102 s
AOCOIIOTHYIO TUIOTHOCTh BOJIOPO/Ia paccunutaeM 1o gopmyie (1.6):
o My _ 2 — 0,09 1/
H, Vi 224 7 '

OTHOCHUTENBHYIO INIOTHOCTh BOJIOPO/IA MO BO3AYXY paccunTaeM 1o ¢popmye (1.8):
Deos*d _ M(H2) :l
(Hz) M(@OS’@) 29

Maccy o0pa3oBaBiierocs B pEakiMu XJIOpHIa >Kele3a pacCuuTaeM IIo
YPaBHEHUIO PEAKIIUH, COCTABUB MTPOTIOPITHIO:

=0,07.

2700r Al  obpasyroT mAlCl5

54r Al oOpasytor 267t AICI3;

2700 267
m =——=13350r.
AlCl3 54

Maccosyto nonto xene3a B AICl3 paccuutaem, UCXO/Asl COOTBETCTBEHHO U3
ATOMHBIX ¥ MOJISIPHBIX MacC aTOMOB M MOJICKYJI:
133,5 r AICI;3 cocrasisior 100 %
27r Al COCTaBIIIOT X %;
= 27 100 =20,22 %.
133,5
Tema 2. Kitacchl HeOpraHm4ecKux coeIMHeHuit

3agaua 1. Kakue u3 nmepe4yrCIICHHBIX HIDKE BEIIECTB SBIISIFOTCS OKCHIAMU:
H>COs3;, BeO, KO, SO, Mg(NO3),? VYxkaxure HX CBOWCTBAa (OCHOBHEIE,
KHCIIOTHBIC, aMQoTepHbic). Hamummre ypaBHEHHS peakIui, JOKa3bIBAFOIIMX



XapakTep OKCHUJIOB.

Pemenne. B Hamiem npumepe KUCIOTHBIM OKCHUIOM SIBIsI€TCS OKcua SO:.
[Ipyn B3auMOJEHUCTBUM C BOJOW OH oOpasyeT  cepHHUCTyIO Kucioty H>SO3, ¢
OCHOBAHHUSIMU U OCHOBHBIMU OKCUJAMU — €€ COJIU:

SO, + H>O —  H>S50;3;

SO, + 2LIOH — LixSO; + H0;

SO; + Na;O — NaxSO:s.

Okcun K>O  mposBIsSET OCHOBHBIE CBOWMCTBA, PacTBOPSETCS B BOJE C
o0pa3oBaHWEM OCHOBaHHWA. B3auMOAECHCTBYeT ¢ KHCIOTaMH ¥ KHCJIOTHBIMHU
OKCHJaMH C 00pa30BaHUEM COJIEH B COOTBETCTBHH CO CJICTYIONTUMHU PEAKITASIMH:

KO0 + HO — 2KOH,;

KO + 2HCI —2KClI + Hx0;

K>O + CcCO, — KCO:;.

BeO — amdorepHblii OKcHll, HEPACTBOPUMBIA B BOJie. EMy COOTBETCTBYET
TUAPOKCHU]T, TPOSBIISIONINI KUCTOTHBIE cBOWCTBA (H2Be(O; — KUCI0Ta) U OCHOBHbBIE
cBoiictBa (Be(OH), — ocHoBaHue). AMGOTEpHbIE OKCHJbI B3aUMOJCHCTBYIOT C
KUCJIOTAMH M WIEJIOYaMH, a TAKXKE C KUCIOTHBIMU U OCHOBHBIMHU OKCHUIAMHU C
00pa3oBaHKEM COJICH:

BeO + 2HCI — BeCl, +  H0;

BeO + CO; — BeCOs;

BeO + 2NaOH — Na:BeO: + H0;

BeO + KO — KBeO..

3amaya 2. CocTaBbTe ypaBHEHHMSI PEAKIMM TMOJYyYEHUSI BCEX BO3MOKHBIX
COJIEM TpHU B3aUMOJCHCTBUU ruapokcuia Oapus M CEPHUCTOM KHCIIOTHI.
HazoBuTe moiyueHHbIE COMH.

Pemenne.

Ba(OH); + H>SO3 — 2H>0 + BaSO; — cynbdurt 6apus.

[Ipu HemocTtaTouHOM JUisi OOpa3oBaHUs CpEAHEH COJMU  KOJIMYECTBE
OCHOBAHHSI MOJIy4aeTCsl KUCasi COJb:

Ba(OH); + 2 H:S03 — 2H>0 + Ba(HSO3),— runpocynbhut 6apus.

Jlisi mpeBpailleHusi KHCIONW COJM B CPEIHIO HEOO0XOIUMO J00aBUTH
OCHOBaHHE:

Ba(HCOs3); + Ba(OH); — 2BaCO3; + 2H>0.

[Ipu HenocTaTOUHOM JijIs1 0Opa30BaHUs CPEAHEN COJIM KOJIUYECTBE KUCIOTHI
MOJIy4aeTCs] OCHOBHAS COJIb:

2Ba(OH): + H:803 —2H>0 + (BaOH):SOs3— ruapokcocynbpuT 6apus.

Heo0xonumMo NOMHUTH, 4YTO MPABUIBHOCTH COCTABJICHUS XHUMHUYECKOU
dbopMyIlibl TIPOBEPSETCS MO PABEHCTBY BAJICHTHOCTH (CTENEHU OKHUCIICHUS)
OCHOBHOT'O W KHCJIOTHOTO OCTAaTKOB. BaJleHTHOCTh OCHOBHOTO OCTaTKa
ONPENEISCTCS YUCIOM 3AMEUeHHbIX 2UOPOKCOZPYNN B MOJIEKYJIE OCHOBaHHS Ha
KHUCIIOTHBIM OCTaTOK; BAJIGHTHOCTh (CTENEHb OKUCJICHUS) KUCIOTHOTO OCTaTKa —
YUCTOM 3AMEUJeHHbIX amomo6 BOJOpPOJA B MOJEKYJIE KHCIOTHI HAa OCHOBHOM
OCTaTOK.

3apaya 3. IlpuBenure ypaBHEHME pEaKlIMU TMOJYYEHUS TUIAPOKCUIA
amomunusa. Onpenenure ero cpoiictBa (mpupony). Hamumure ypaBHeHUS



peakuii, TOKa3bIBAIOIINAEC UX.

Pemenune. ['yapokcu amrOMUHUS HEJIB3Sl IOJIYYUTh HEMOCPEICTBEHHBIM
B3aMMO/JICMICTBUEM OKCHJIAa aJIFIOMUHHUS C BOJOU, T.K. OKCHJ HE PaCTBOPUM B BOJIE,
II03TOMY €0 MOYKHO TTOJYYUTh CICIYIOIIUM ITYyTEM:

AI(NO3)3 + 3NaOH — AI(OH)3 + 3NaNO:.

I'mapokcun amoMuHus obnamaer aM(pOTEpPHBIMM  CBOMCTBAMH, T.C.
JIBOMCTBEHHOW MPUPOAOM, CIIECIOBATEIBbHO, MOXET B3aUMOJCHCTBOBAaTh KaK  C
KUCJIOTHBIMH, TaK U C OCHOBHBIMHU OKCHJIAMU, TUIPOKCUIAMH.

Peaknuun, noareepxaaronme KUCIOTHBIE CBOMCTBA THAPOKCHIA!
Al(OH)3(HAIO;) + KOH — KAIO:+ 2H0;
2A4I1(OH)3(HAlIO>) +  BaO — Ba(AlO3)>+ 3H-0.

Peakiun, noareepkxaaronime OCHOBHBIE CBOMCTBA THIPOKCUIA:
2Al(0[‘[)3 +3H,CO; — Alz(CO3)3 + 6H,0,;
2AI(OH);3 + 38503 — Al>(SO4)3 + 6H-0.

Tema 3. JHepreTnka M HANPABJEHHOCTh XUMHYECKHUX MIPOLIECCOB

3aganme 1. Paccuuraiite TemioBol »h(PEKT XUMUYECKON peakiuu,

IPOTEKAIOIIEH B CTAaHIapPTHHIX N300apHO-M30TEPMUYECKUX YCIOBUAX, IIO
YPaBHCHHMIO:
CHyi) + COz) — 2COp;) + 2H>(2), eciiu
ANH'CHy =—74,8 kJ[)/MOIb; AH’CO; = -3940 xJ[)x/M0IIb;
AH’CO =-110,5 JI)x/MOIIb; ArHH > = 0 x]JIK/MOJIb.

VYkaxure, Kakasg 3TO peaklMs dK30- WM dHAoTepMuueckas. Kakoe KonmuecTBoO
TEIUIOTHI OYAET 3aTpadyeHo Ha noiydyenue 30 Kr Bojopoaa?

Pemenne. TermioBoi 3 GexT xuMuueckoi peakuun AH’, mporekaromiei B
CTaHIApPTHBIX HM300apHO-U30TEPMUYECKUX YCIOBHSX, PACCUUTAEM, IOJb3YICh
cieacTBueM 3akoHa ['ecca (3.1):

AH'= X V'AfHOnpod.peaK - X V°AfH0ucx.6—6,
AH’= (Z'AfHOCO(Z) + Z'AfHon(g)) - (AfHOCH4(2) + AfHOCOZ(z)).
AH'=2-(-110,5) +2- 0 — (— 74,8 —394,0) = 247,8 xJ[x.
Tak kak AH”> 0, TO IPOIIECC 2HOOMEPMUUECKUIL.

W3 ypaBHEHUs peakuu CIEAyeT, YTO AJIs HOJydeHus 2 Monei (v;) i 4 r
(m = v - M) Bomopoma TpeOyercst 3arpatuth 247,8 x/[x Ttemnorel. Eciu B
pe3ysibTaTe mpouecca o0pa3yercs MHOE KOJMYECTBO BelecTBa (V2), TO TEIUIOTY
paccuutbiBaeM o popmyinie  AH= v -AH/ v,

v, = m/M, vy = 30-10%/2 = 15-10° mouei,
AH = 15-10° - 247,8/2 = 1,8585-106 kJIk.

3agaua 2. Bo3moxHO 1n CaMOIPOU3BOJIBHOE B3aWMOJICHCTBHE

KapOOHaTa KaJbLIUs U OKCU/IAa KPEMHUS, POTEKAIOLIEE 110 YPaBHEHUIO
CaCOs34p)+ SiOz0) — CaSiOs i) +

CO2x)

B CTaHApPTHBIX U300apHO-U30TEPMUIECKIX yCIOBHUIX?

Pemenne. KpurepuemM caMonpou3BOJIBHOIO MPOTEKaHUs Ipolecca B
3aKpBITOIl CUCTEME B HM300apHO-U30TEPMUYECKUX YCIOBUAX SBIAETCS YOBUIb



sHeprun ['ub6ca. Paccuntaem  u3menenue sHeprum ['m6Oca AG’ B xome
JaHHOM peakIiy, BOCIIOIb30BaBIIUCh ypaBHeHneM AGY = AH — T-AS?. Bennunny
WU3MEHEHUS YHTAIBIIUY PEAKIIMH PACCUYUTAEM 110 YPABHEHUIO:
AH’=(AH’ COz¢.) + AfH? CaSiOsip)) — (AH? SiOzxp) + AH? CaCOs4p)).
DHTanbUU 00pa30BaHUs BCEX YUYACTHUKOB peakiuu 6epem u3 TabJInIbl
CTaHJAPTHBIX (PUBUKO-XUMUYECKUX BEITUYHH .
AHCO;;) =—393,5 kJIx/moinb; ArH? CaCOsqy) = —1206,0 kJIk/MOITB;
AHSiOsip)= —859,3 kIx/Monb; ArH?CaSiOsap = —1584, 1k J1%/MOIb.
[ToncTaBUB 3HAUCHUS B YPaBHEHHE, OTYYUM
AH’=-363,5-1584,1 —(-859,3 - 1206,0) = 87,7 xJIx.
Bbruucionm  usmenenune osurpornmu AS’mis  peakumm, IpoTeKaromieil B
CTaHAAPTHBIX YCIOBUSX, UCIIONB3Ys TaOJIWYHbIE TaHHbIE (Ta0ma.3.1).
S" CaCOspp= 92,9 Ix/MonbK; S SiO2p)= 42,1 JIx /MonbK;
S’ COz.) = 231,5]1x/MonbK; S'CaSiOsp) = 82,0
Jx/MonbK.
ASO = 2Xv- Sonpod -2V SOucx.e—e,
AS? = 5°CO:) + S° CaSiOsq) — S° SiO2pp) — S? CaCOs3ip),
AS’=182,0+231,6-92,9-42,1=178,6 Jx/Kum AS’= 0,179 xJIx/K.
Paccunraem A G, Bocnionb30BaBIIKCh HalineHHbIMU 3HaueHuaMu AH’u  AS?:
AG'=87,7—-298 - 0,179 = +34,36 k/Ik.
[Tockomeky AG? > 0, TO [gaHHBIA TpPOIECC B CTAHAAPTHBIX YCIOBHUAX
CaMOIIPOU3BOJIBHO MPOTEKATh HE MOXKET.

Tema 4. XumMuuyeckasi KHHETHKA U PaAaBHOBeCHe

3agaua 1. PaccuuraiiTe, BO CKOJIBKO pa3 M3MEHHUTCS CKOPOCTh pPEaKIIUU
obOpazoBanus okcuaa cepsl (VI), mpoTekaroliei 1o ypaBHCHHUIO
280:¢) + Oz — 2803,
a) MPU YBEJIIMUCHUH KOHIIEHTpauu okcua cepol (IV) B 2 paza;
0) IIpu yBEJIMYCHUHN BHEIITHETO JaBJICHUS B 3 pasa.
Pemenne. KuHeTnyeckoe ypaBHEHHE pEaKIMH, COTJIACHO  3aKOHY
JNCHCTBYIOINX MacCc, HWMEET BUI:

a) 3amuIeM KMHETHYEeCKOe YpaBHEHHUE NMpH KoHIeHTparuu SO> B JiBa pasa
OOJIbIIIE UCXOTHOI:

2 2
x.=k (2CS02) Co, =4 k (CSOZ) Co, .
3aTeM HaX0IMM OTHOIIEHHE CKOpPOCTeil poriecca:

x__4 k (CS02)2 Co, 4

x  k (cs0,) co,
Taxum oOpaszom, npu yBenuyeHUH KoHueHTpauuu SO B 2 pa3za CKOPOCTb
peakuuu Bo3pocia B 4 pasa;
0) B JaHHOW pEaKIIUM BCE BELIESCTBA HAXOJSTCS B ra3000pa3HOM COCTOSIHUM,




IIO3TOMY IIPH YBCIIMUYCHUU AABJICHUA HAI cHCTEMOM B 3 pasa 00BeM YMCHBIINUTCA B
TPpH pai3ad, a KOHOCHTPAMA KaXKA0I'0O U3 PCArupyromux BCIICCTB, CIICAOBATCIIbHO,
YBCINYUTCS B 3 pa3sa. Tor;[a KHHCTHUYCCKOC YPAaBHCHHC 3alIMIIICM:

x=k (36'502)2 3co,=27 k (6'502)2 Co,

x 27k (cso,)’ co,
CnemoBarenbHO, 2 =27.
x  k (cs0,)” co,
Takum 00pa3oM, MpH yBEIWYECHUH JABJICHUS B 3 paza CKOPOCTh PEaKIMu
yBeIU4uTCA B 27 pas.
3agaua 2. OKuCIEHHE CEPbl MPOTEKAET IO YPABHEHUIO
Stp) + O20) = SO2¢0).
Kak n3MeHHUTCSI CKOPOCTh 3TOM peakIMy MPU YBEIWUYCHUH PEAKIIMOHHOIO 00hEMa
B 3 pa3za?
Pemienne. B ciydae reTeporeHHbIX peakuuid B ypaBHEHUE 3aKOHA JEHCTBUS
MacC BXOJAT KOHIICHTPAIIUM BEIICCTB, HAXOMAIIMXCS B Ta30BOM (ase wmm
pactBope. Kunetnyeckoe ypaBHEHUE JUIsl TETEPOTCHHON peakiuy 0Opa30BaHUS
OKCH/JIa CE€phI 10 U3MCHECHUS JaBJICHUSI UMEET BUI:

x=k co,,

IIOCJIC YBCIINYCHHUHU o0néma B 3 pa3a KOHOCHTpanousg KHCIO0pPpOdad YMCHBIINUTCA

1
TaKKe B 3 pasa: x =k 3 €0
c x__l_ k co, _1
NIeJI0BATENBHO, © 3 kco, 3

Takum oOpa3om, IpH yBeJIMYEHUU 00BbEMA PEaKIMOHHOIO cocyaa B 3 pasza
CKOPOCTb PEaKIM1 YMEHBIIUTCS B 3 pasa.

3agaua 3. Bo CKOJIBKO pa3 BO3pacTET CKOPOCTh PEAKIMHU, €CIIM TEMIIEpATypa
yBenanuutcs Ha 40 °C? TemmnepaTypHbiit KOAGOUIIMEHT peakiuK paBeH 2.

Pemenue. Cornacuo ypasHenuto Bant-I'opda (3.10)

t,—t

2 1
Y 10
Xy

1

PaCC‘lHTaCM, BO CKOJIBKO pPa3 YBCINYUTCA CKOPOCTb XUMHYECKOM pCaKknuu,
IMoACTaBUB B YPABHCHHUC JAHHBIC U3 YCIIOBUA 3a1a4YM:

40

I _p10-2%=16.
Xt

Takum o6pazom, npu noBeIeHnH Temneparypsl Ha 40 °C ckopocTh TaHHON
peaKuuy yBEIMYUTCS B IIECTHAAATh Pa3.

3amaya 4. Peakuus npu temneparype 20 °C mporekaer 3a 45 c.
Temnepatypubiii kodpduimeHT ckopoctd peakiuu paBeH 3. Kakoe Bpems
noTpeOdyeTcst i 3aBeplieHust 3Tor peakiuu mpu 40 °C?

Pemenune. PaccuntaeM BO CKOJBKO pa3 BO3PACTa€T CKOPOCTh PEAKLIMH MPU

YBEIIMUYEHUH TEMIIEPATYPhl, BOCIOJIb30BABIINCH ypaBaenueM Baut-Todda



(3.10):

t —
X 24
t
2 510 ’
xt]
40-20
X X
40_3 10 ’ 40 _32_9
X20 X20

UeM BBIIIE CKOPOCTh pEAKIMU, TEM 3a 0o0Jiee KOPOTKUH IPOMEXYTOK
BPEMEHH OHa TMPOTEKAaeT, TO €CTh BpeMsl MPOTEKaHWsS peakuuu (7) 0OpaTHO
MPOMOPLUHUOHAIIBHO €€ CKOPOCTH () (3TO OTpakKeHO B ypaBHEHUH 3.5).

Y40 _ 1ty
oy (1940
Xy @ 1
_ 720 20
OTC}OI[a @40 - x40 ; 9640 :; 45 =5 C.

ITpu 40 °C peakuust 3aKOHUHTCS 32 5 C.

3amava 5. Hanummre BhIpa)KeHUS 1J11 KOHCTAaHT PABHOBECHUSA CIEAYIOIIUX
peaKLui:

2CO) + O S 2C02),
Ca(OH)zip) + CO2) S CaCO3q) + H20 ().

Ot kakux (HaKTOPOB 3aBUCUT KOHCTAaHTa PABHOBECHS?

Pemrenue. Peaknus 2C0p + O S 2CO0x:) TOMOT'€HHAs.
Bripaxxenue
JIJIs KOHCTAHThI PABHOBECHUS UMEET BU/I;

_ [co:}
[coF [o:]
Peaktmst  Ca(OH):zup) + CO2) S CaCOspp) + H2Opey  TETEpOTCHHAS,
IOSTOMY B BBIP@KCHHE JJI1 KOHCTAHTHI PAaBHOBECHS BXOJAT KOHIICHTpAIMH

BCIICCTB, HAXOIJAIIMXCA B KHUIKOM HJIN I‘a3006pa3HOM arp€raTHoOM COCTOJAHHUMU.

BrIpaxkeHne KOHCTaHTBHI PABHOBECHS UMEET BUJL:
_li:0]
B [COZ] .
KoHcranTa paBHOBECHs 3aBUCUT OT NPHUPOJABI PEArMPYIOUIMX BEHIECTB U
TEMIIEpaTyphl, HO HE 3aBUCUT OT KOHLUEHTPAI[MU BEIIECTB U TABJICHHUS.
3agaua 6. B cucreme yCTaHOBUIIOCH PABHOBECHE:
2HI.) S Hop)+ L), AH? >0.
Kak Hago U3MEHHUTH TEMIEPATYPY, JABJICHUE U KOHIEHTPALMIO PEAreHTOB,
4TOOBI CMECTUTh PAaBHOBECHE B CTOPOHY TEUEHUS IPSIMON peaKiuu?
Pemenne.
1. Ipsmas peakiwst sugorepmudeckas (AH? > (). CornacHO MPHHIMITY
Jle lllaTense npy yBEIMYEHUH BHEIIHEN TEMIIEPATYPHl PABHOBECHE CMEIAECTCS B
CTOPOHY AHAOTEPMHUYECKOI0 Mpouecca (MIyLIero € MOrJIOMIEHUEM TEIUIOTHI).



CnenoBaTenbHO, Uil CMEILIECHUS PABHOBECHS BIIPABO TeMIIEparypy Hajio
YBEJIUYHUT.

2. B peakuuu u3 1Byx modJieid HI moiyyaercs no oIHOMY MoJito H>u 12, T.€,
BCEro JIBa MOJISI, IO3TOMY M3MEHEHHUE JIaBJICHUSI He OyJIeT OKa3bIBaTh BIMSHUE Ha
CMEIICHUE PABHOBECUS CUCTEMBI.

3. CwMenieHHe paBHOBECHUSI BIPABO MOXKHO JOCTUYb YBEIUUYCHUEM
KOHUEHTpauuu HI wnm ypameHuem U3 cucrtembl H> u [, 4TO NpUBEHET K
YBEJIIMYEHUIO CKOPOCTH MPSMOU PEAKIINH.

Tema 6. PacTBOpBI 3JIEKTPOJIMTOB

3agauya 1. CocTtaBbTe MOJEKYJISAPHBIE U MOHHO-MOJEKYJISIPHBIE YPAaBHEHUS
peakiuii B3aumoaeicTus Mexy pactBopamul BaCl> u Na>SOy, Na;CO3 n H>SOq,
CH3;COONa n HCZ, Fe(OI‘])3 u HNO:.
[Ipu cocTaBieHUHM HOHHO-MOJIEKYJSIPHBIX  ypaBHEHUW OSTH  COCIUHEHUS
3aMUCHIBAIOT B MOJIEKYJISIPHOM (popMe, CHIIbHBIE PACTBOPUMBIEC AJIEKTPOJIUTHI — B
BUJIE UOHOB.

Jlna peakuuu:

BaCl, + Na>SO4—BaSO4|+ 2NaCl  (MoJnekyIsipHOE ypaBHEHUE),

p p H

CUbH.O/.  CUTIbH.DIL. CUTIbH. D], CUTbH. D],

Ba’t + 2CI” + 2Na* + SO#~ — BaSOy| + 2Na* + 2CI” (110JIHOE UOHHO-
MOJIEKYJIIPHOE YpaBHEHHUE),

Ba** + SO4~— BaSOy| (COKpallleHHOE HOHHO-MOJIEKY/SIPHOE YPaBHEHHE).

Peakiuss BO3MOXKHA, TaKk Kak OHAa COINPOBOXAAeTcs 0Opa30BaHUEM
TPYIHOPACTBOPUMOTO coearHeHust BaSOy.

Na>COs + H>804 — NaxSO4+ + H>O + COxt

p p p cnab.on.  2as

CUTIbH. D], CUbH. D] CUTLbH. D]

2Na* + CO*™+ 2H" + SO#™— 2Na* + SO#™+ H,0 + COxt

2H" + CO3*~— H,0 + CO-1.

Peakiuss ~ mpoTekaeT, TaKk Kak  CONpPOBOXJaeTcs  0Opa3oBaHUEM

eazoobdpasnoco coeounenus CO> U crnabozo 2nexkmpoauma H>O .
CH;COONa + HCl — CH3COOH + Na(l,

p p p p
CUTIbH.I]L. CUTIbH. L. cnab.on. CUTIbH.I]L.

CH3;COO™+ Na" + H" + CI”— CH3COOH + Na* + CT,
CH;COO~+ H" — CH3COOH.
B pesynbrate 310 peakuuu obpasyercs ciadsrii snextpoiaut CH;COOH.
Fe(OH)3 + 3HNO3 S Fe(NO3)s + 3H>0
H p p cnab.on.
cnad.on. CUTH. I, CUTBH.IIL.
Fe(OH); + 3H" + 3NO;™ S Fe’* + 3NOs;™ 3H>0
Fe(OH);+3H" S Fe’* + 3H.0.



Peakuust oOpaTuMa, Tak Kak Cpey MCXOJHBIX BEIIECTB U CPEAU MPOIYKTOB
pPeaKIMU €CTh CJIa0ble AIEKTPOJIHTHI.

3apaya 2. Beruucioute pH pacTBopa THIAPOKCHIA KaJdblUs C MOJISPHOU
koHneHTparueit 0,005 Mo/, cunrtas nucconuaiuto Ca(OH): OTHOM.

Pemenne. pH = — lg [H']. Tuapokcua Kaablus IIPH JTUCCOIHAIIUN
oOpasyer HMOHBI Kajablus W ruapokcua-uonel:  Ca(OH); S Cda’* + 20H.
Konnenrpamuss noHoB OH  cBsi3aHa C KOHIEHTparued HWOHOB H' HOHHBIM
npoussenenneM Boasl: [H] - [OHT] = 1074, Orcrona [H'] = 1074/ [OH].

W3 ypaBHEHUS TUCCOIMAIIMN  CJIEIYET, U4TO

[OH] =2 [Ca(OH):] =2 - 0,005 = 0,01 momns/m.
[H]=107%/0,01 = 1072 mone/n;  pH=-1g 10712 = 12.

7.2.3 IlpumepHblil NepeveHb 3aJaHUI sl PelleHUs MPHUKJIATHBIX
3ajay4
Tema 10. DjieKTpoaAHbIE MOTEHIIMAJIBI M TAJIbBAHUYECKHE IJIEMEHThI
3agava. ['anpBaHUYECKUI AJIEMEHT COCTOUT M3 XPOMOBOTO M OJIOBSIHHOTO
AJIEKTPOJIOB B pacTBOpax HX HUTpaToB. COCTaBbTE CXEMY TIajJbBaHUYECKOIO
AJIEMEHTa, HAIWIIWUTE yPaBHEHMs 3JIEKTPOJHBIX IMPOIECCOB U TOKOOOpa3yromien

.3 Cg 2
peakiyu. Beraucaute DJIC: a) Ipu cTaHIapTHBIX ycnoBusx ( 7' = s =

c c
MOJIb/J); 0) IPU KOHIEHTPALMIX it = Tsn?t = 0,01 MoB/.

Pemienne. Ilpym cxeMaTnyecKOM 3amyMcu TAJIBBAHUYECKOTO DIIEMEHTA
rpaHMlla pa3jena MEXIy METAJUIOM M PacTBOPOM 0O0O03HAYAETCsl BEPTHKAIbHOU
YEpPTOW, IpaHULa MEXKIY PAaCTBOPAMM DJIEKTPOJIUTOB — JIBOMHOM BEPTUKAIBHOU
yepToi. AHOJ 3allMChIBAETCS CJEBA.

CpaBHMM  CTaHIApPTHBIE  JJIEKTPOAHBIE  IMOTEHUHAIBI  METAJJIOB:

¥t fer? = 0,74B, sl = 0,14 B. Xpowm, kak 0oJiee aKTUBHBIN METaJl,

SBJISIETCS aHOJOM, a OJIOBO — KaTOOM.

3anuieM cXxeMy I'ajbBaHUYECKOrO DIEMEHTA:

(-) Cr | Cr(NO3); || Sn(NO3): | Sn (+)
wm  (-) Cr| Cr3* || Sn?* | Sn (4);

SJIEKTPOIHBIE ITPOIIECCHI:
AHOIHBINA: Cr’— 3e — Cr"  (uporecc OKHCIEHHS), X2
KaTomublii:  Sn’t + 2e — Sn’ (rIpo1ecc BOCCTaHOBJIEHUS); X3

ypaBHEHHE TOKOOOPA3YIOIICH peaKIuu:

2Cr7+38n?t — 2Cr" + 38n’.

Brruucnum anextpoaskynryto cuity (3C):

a) cragmaptayio DJIC £ Y 10 ectb DJIC sieMeHTa NpPU CTAaHIAPTHBIX
YCJIOBUSIX, KOTJIa KOHIIEHTPAIIM HOHOB METalljla paBHbI 1 MOJIb/JI, pacCUYUTAEM IO
YPaBHEHHIO:

EO = Eokamoaa - EOaHoaa = Egn 2+/Sn0 - Eg‘r3+/Cr0

5



£0=_0,14 - (— 0,74) = 0,60 B;
6) B YCIOBHAX OTIHYHBIX OT CTAHAAPTHBIX CHadala pacCHUTacM IIO0
YPaBHCHHUIO HCpHCTa OTACJIBHBIC 3JICKTPOAHBIC IIOTCHIIHAJIBI MCTAJLJIOB!

, 0,0591
ESn2+/Sn0: ESn2+/Sn0 n chanr
E_,. 0,059 0,059
sn?*/sn’ =014 + lgl02=-0,14 + (-2)=-0,20 B;
) 0,059
ECr3+/Cr0 — ECr3+/Cr0 + 3 gccr3+
E_ ;.
et =074+ 2021102 = - 074+ 252 (2) =078 B;

a 3aTCM II0 (bOpMYJIC BBIYHCJIINM QI[C, YUYHUTBIBASA, 4YTO OJOBO OCTAJIOCh KAaTOOAOM, a
OUHK — aHOAOM:

£ =-0,20-(-0,78)=0,58 B.

E E
£ = Sn2+/Sn0_ Cr3+/Cr0
2

Tema 12. Koppo3us 1 321U Ta MeTAJIMYECKHUX KOHCTPYKIUI

3agaua 2. Mznenue U3 xene3a ¢ IPUMECHIO HUKEI HaXOOUTCSI BO BIIAKHOMU
cpene, CoepKalen yIJIEKUCIIbIN Ta3. Y KaXuTe, 10 KAKOMY MEXaHU3MY ITPOTEKAET
KOPPO3MOHHBIN MPOIIECC, U HATIUIIUTE €r0 YPaBHEHUS.

Pemenue. YTIEKHUCIBIN Ta3 B3aUMOJICHCTBYET C BOJION M 00paszyeT ciadyro
yroiapHyo kuciory CO> + HO S H>CO3;  xoTopas  JAUCCOLMHPYET IO
ypaBHenuro H>CO3; S H' + HCQOs . Takum 00pa3oM, pacTBOp, B KOTOPOM
HAXOJUTCS u3zenue, OyAeT IPOBOJUTH ANEKTPUUECKUN TOK, U OKUCIIUTEIIEM B HEM
sBIsAtOTCS  KatuoHel H'.  Koppos3us, ciemoBaTeNbHO, MPOTEKAaeT IO
ANEKTPOXUMUYECKOMY MEXaHU3MY.

3anunieM cXeMy BO3HHUKILIETO KOPPO3UOHHOTO 3JIEMEHTA!
Fe|H™,HCOy | Ni.
0
Fe2t /Fe0

OHO sIBISIeTCS aHofoM, a Ni  —katogom (E°, = —0,25B).
Ni“* / Ni

XKenezo Fe Oonee aktuBHBIA MeTa1 ( E = — 0,44 B) ueM HUKEIb,

Ha noBepxHocTu kene3a (aHOJa) MPOUCXOIUT MPOLIECC OKUCIICHUS.
VpasHenue aHoHoro mporecca (anox Fe’):  Fe’ — Fe’™ +2e”,
Xenes3o B Buie HOHOB Fe’" MepeXOoanT B paCTBOP, a DIIEKTPOHEI IIEPETEKAIOT
Ha HHKeNb. [[OBEpXHOCTh HUKEINS 3apspKaeTcsl OTPUIIATENIbHO, K HE U3 pacTBOpa
MOAXOMST KAaTUOHBI BOJAOPO/Ia, TPUHUMAIOT 3JIEKTPOHBI M BOCCTAHABIMBAIOTCS.
VpaBHeHHe KaTogHOro npouecca  (karox Ni¥): 2H" + 2e~— H..

7.2.4 IlpumepHBbIil IepevYeHb BOMPOCOB ISl MOATOTOBKH K 3a4eTy
He nmpeaycMoTpeHO yueOHBIM MIaHOM
7.2.5 IlpumepHblil NepeveHb 3aJaHUIM sl PelleHHs MPHUKJIATHBIX



3a1a4

1. OcHOBHBIE 3aKOHBI ATOMHO-MOJIEKYJISIPHOM T€OPUU: 3aKOH COXPAHEHHS MACChI
BEILECTB, 3aKOH MOCTOSHCTBA COCTaBa, 3aKOH ABOTaJpo U CIEACTBUE U3 HETO.
3aKOH PKBUBAJICHTOB.

2. Knaccbl HEOPraHMYECKUX COCIMHEHUMN: OKCHJbI, KHCIOTHI, OCHOBAHHUS, COJIU.
[TonydyeHue, CBOMCTBA, IPUMEHECHUE B CTPOUTEIILHOM MTPAKTHUKE.

3. IMapametrppl u  (QYHKIUKA COCTOSIHUSI ~TE€PMOJUHAMHYECKOW  CHCTEMBI.
Baytpennss sueprus u sHTanbnusA. CTaHmapTHAs SHTAIBINAS 00pa30BaHUS
CJI0KHOTO0 BelecTBa. TernoBoit addekt peakuuu. 3akoH ['ecca u crneacTeue us3
HETO.

4. XuMHUYECKasi KUHETUKA B TOMOT€HHBIX cucTtemax. CpeHssi CKOPOCTh PEAKIIUU.
3aKkoH JaeucTBHs Macc. BimsHue Ttemmeparypsl Ha CKOPOCTb XUMHYECKOU
peakuuu. DHEPrusl aKkTUBALIMKM U aKTUBHbIE MOJIeKYJbl. [TpaBuino Bant-I'ododa.
CymHoCTh KaTanusa.

5. Ilporeccrl obpartumbie 1 HeoOpaTumbie. KOHCTaHTa XMMUYECKOTO paBHOBECHS
1 €€ 3HAUYCHUE Ul XAPAKTEPUCTUKU ITOJHOTHI IPOTEKAHUS PEAKLUUU. Y CIOBUS
CMEIICHUsT TOMOTE€HHBIX M TE€TEePOreHHbIX paBHOBecui. Mcnonb3oBaHue
npuHiumna Jle-Illatenbe B TEXHOJOTMYECKUX MPOLIECCAX IPOU3BOACTBA
MHHEPAIBHBIX BSDKYIIUX U U3ACIUN HA X OCHOBE.

6. CaMOmpoOM3BOJIBHO  MPOTEKAIOIIME  MOPOLECCHl.  JHTPONMUS KAk  Mepa
HEYNOPSAJOYEHHOCTH cucteMbl. M3meHeHue sHeprun ['mb0Oca kKak KpuTepHid
CaMOITPOU3BOJIBHOTO IPOTEKAHUSI IIPOLIECCOB B HEU3OJIMPOBAHHBIX CUCTEMAX.

7. OOume KBaHTOBO-MEXaHUYECKUE MPEJCTABICHUS O CTPOEHUE aToMa. BonHoBas
byHKIHS, JIEKTPOHHOE 0071aK0, THUIBI aTOMHBIX opOuTaneii. KBantoBbie uncna
KAaK XapaKTEpPUCTHKA COCTOSIHUS AJIEKTPOHOB B aTOME: INIaBHOE, OPOUTAIIBHOE,
MAarHuTHOE, CIIMHOBOE.

8. Ilpuniunel pacnpeneneHue 31eKTpoHOB B atome. [Ipunuun [laynu m npaBuiio
I'yauna. IlocnmenoBaTenbHOCTh — 3alOJIHEHHUS ~ aTOMHBIX — opOuWTalield B
COOTBETCTBUHM C UX 3Hepruei. [Ipasuna KineukoBckoro.

9. Ilepyonnueckuidi 3akOH W TepuoAuYeckas cucrema saemeHToB J[.N.
MenpaeneeBa. Ctpykrypa nepuoauueckond cucrembl J[.MI. Menpaeneena,
INPUHLAN €€ IIOCTPOCHUS B COOTBETCTBHM CO CTPOCHHEM 3JIEKTPOHHBIX
000JI09€K.

10.IlepuoguanOCTH U3MEHEHUE CBOWCTB DJIEMEHTOB. 3aBUCUMOCTh
OKHCIIUTEIIBHO-BOCCTAHOBUTEIBHBIX CBOWCTB JJIEMEHTOB OT UX ITOJIOKECHHS B
NEPUOANYECKON CHCTEME. OHEPIHs HWOHW3ALUUU, CPOACTBO K DIEKTPOHY,
3JEKTPOOTPULIATEBHOCTD.

11.KBaHTOBO-MEXaHMYECKOE ONMUCAHUE XHUMHUYECKOW CBSA3W METOJOM BaJICHTHBIX
cxem (BC). Mexaam3sm oOpazoBanmsi KOBaJeHTHOW CBs3u. (CBolicTBa
KOBQJICHTHOM CBSI3U: CUTMa- U NU-CBS3W, HANPABICHHOCTb W DHEPIUS CBS3H.
KoBaneHTHas cBs3b MOJSpHAs U HenoussipHas. JIumonib U JUNOIbHBIA MOMEHT.
HNonnas cBs3b.

12.PacTBOpBI, TEepMOAMHAMHKA pacTBOpeHUs. Duznueckue W XUMHUYECKHUE
poliecchl Mpu 00pa3oBaHUM pacTBOPOB. CIIOCOOBI BHIPAXKEHUSI KOHIIEHTPAIUH
pacTBOpPOB.



13.IloHnkeHne TeMmeparypsl 3aMep3aHHsl PacTBOPOB M MCIOJIB30BAHUE 3TOTO
SIBJICHUSI B CTPOUTEJIBHON ITPAKTHUKE.

14.CymHOCTp AJIEKTPOIUTUYECKON JMCCOLMALMM. OJIEKTPOJIUTHI CHIIBHBIE U
cnabple. CremeHb M KOHCTAHThl — JUCCOLMALUHU.  DJNEKTPOJIUTHYECKAs
JUCCOLMAIUsl CWIBHBIX M CJIAa0BIX 3JEKTPOJMTOB: KHUCIOT M OCHOBaHUMU;
CPEAHUX, KUCIIBIX U OCHOBHBIX COJIEH.

15.Peakiun B pacTBOpax D3JEKTPOJIUTOB, KaK PEAaKUUU WX HOHOB. Y CIOBHS
NPOTEKaHUs MPAKTUIECKH HEOOPATHUMBIX peakinii 1BOHHOTr0 oOMeHa. [IpaBuio
HAaIMCAHUS NOHHO-MOJIEKYJISIPHBIX YPABHEHHM.

16.2OnexTponutrnueckas auccounanus BoAbl. MoHHOe mpousBeneHne Boabl Kw.
Bonoponssiii moka3zarens pH Kak XapakTEpUCTHKA aKTUBHOW PEAKLUH CPEIBI.
Metonsl onpenenenust pH cpenst.

17.'ngpomu3  cosneit. Conu TUAPOJU3YIOMIMECS IO AHHUOHY, II0 KAaTHOHY,
Heruaposmsyroomuecss cond. CreneHb M KOHCTaHTa THaposin3a. BimsHue
BHEUIHUX ()aKTOPOB Ha CTENIEHb IOJHOTHI TUAPOIIN3A.

18.AucnepcHble cucrembl. Kiaccupukanus AUCIEPCHBIX CHUCTEM 10 pa3Mepy
YacTULl AUCHEepCHOM (a3pl, crocobdaMm MOITy4YEHHs, arperaTHOMY COCTOSHUIO
da3pl u cpenpl. leTeporeHHble JUCHEPCHBIE CHUCTEMBI JUO(POOHBIE U
mmodmibHble (TuapodoOHble U ruapodunbHbie). 3omm, renu. [lpuBectu
PUMEDPBI.

19.IlpyHunuanbeHas HEYCTOWYMBOCTh TETEPOTCHHBIX JHCHEPCHBIX CHCTEM.
Kunernueckuii ¥ MOJEKYISPHO-aJACOPOIIMOHHBIN  (DAKTOp yCTOWYHBOCTH.

Komnmounanas CTCIICHD JACTIEPCHOCTH. Crpyktypa MUIIEIIIBI.
DIIEKTPOKUHETUYECKU I MOTECHIMAJI, 3aps KOJUIOMHOU YacCTHIbI.
Hcnonb3oBaHWEe  OUCHEPCHBIX  CHCTEM B NPAKTUKE  CTPOUTEIBHOIO
MaTEpUAIIOBEICHUSL.

20.MexaHu3M BO3HUKHOBEHUS CKayKa MOTEHIMAla Ha TPAaHULE AIEKTPOA-PACTBOP.
OmnpeneneHue EKTPOIHBIX MOTEHIMAIOB C IIOMOLIBIO 3JEKTPOIA CPABHEHMS.
@akTOphl, BIMSIOIMINE HAa BEIMYMHY 3JIEKTPOJHOIO IMOTEHIMANA. Y paBHEHUE
Hepucra. CtaHmapTHeI U peanbHbIA PANBI AIEKTPOXUMUYECKON aKTUBHOCTH
METaJUIOB.

21.IlpuHuMn AEUCTBUA TaldbBaHWYECKOro aneMeHTa. M3mepenune m pacuer I/C
3JIEeMEHTA.

22.Koppo3uss MeTauioB W ymepOd, HAHOCHMBIA NPOTEKAHHEM KOPPO3MOHHBIX
poLeccoB. XUMHUUYECKasi KOPPO3UsI METAIUIOB. DJIEKTPOXUMHUUYECKAsT KOPPO3Hs
MeTauioB. lIpoTekaHne KOPPO3HMOHHBIX MPOLIECCOB IPU KOHTAKTE JIBYX
METAIJIOB U TpH paboTe KOPPO3HOHHBIX MHUKPOITEeMEHTOB. OCOOEHHOCTH
KOpPpO3UU apMaTrypsl B IKEJIe300€TOHE U BIMSHHE Ha JOJITOBEYHOCTH
MaTepHaJIoB.

23.MeTonbl 3alIMTHl METAIJIOB OT KOpPpo3uu. BBIOOp cmiaBa W KOHCTPYKIIHH.
Hemeramnnueckne U METaNIMYECKUE 3alIUTHBIE MOKpbITUA. [IpoTekTOopHas u
KatojHas 3amura. MTHrubuTopsl KOppo3uu.

24. Onextponu3. IlopsAnok pa3psOKd HMOHOB Ha DIIEKTPOAAX. OJNEKTPOJIHU3 C
HEAaKTUBHBIMU M AKTUBHBIMU AJIEKTpoAamMu. [[puMeHeHue aneKkTponnsa.

25.BspKyliMe BEUIeCTBa, WX HA3HAYEHUE B IPOU3BOJICTBE CTPOUTEIBHBIX



MaTepUalioB, KOHCTPYKUHMW. Bo3aymHas CcTpouTelnbHas M3BECTh: ChIPHE,
IIPOU3BOJICTBO, TBEPICHHUE.

26.loprnanaueMenT. ChIpb€ A1 MOMYYEHHs] KIMHKEpa, (U3MKO-XUMHUYECKHE
IPOLECCHl MPU OOXKUIEe ChIpbs, MUHEpAIbHBIA COCTaB KIMHKepa. TBepraeHue
IIOPTJIAHALIEMEHTA, MUHEPAJIBHBIA COCTAaB [IEMEHTHOI'O KaMHs.

27.0OCHOBHBIE NPUYMHBI KOPpO3UHM O€TOHa M KIAacCU(pUKALUA KOPPO3UOHHBIX
IIPOLIECCOB O BUAY pa3pyleHus. Koppo3us BblleIayuBaHusl, YIIIEKACIOTHAS,
Mar"e3uajibHas, CcyJb(aTHas. 3HA4Y€HHWE KOPPO3MOHHBIX IIPOLECCOB IS
JOJITOBEYHOCTU MaTEPHUAJIOB.

28.IMomumepsl.  Knaccudukanums. Ilomyuenne. OcCHOBHBIE TPEICTaBUTEINN.
O0J1acT UX NPUMEHEHUS B CTPOUTENBHOU OTPACIIH.

29. Xumnueckas uaeHTHuUKanusa. Anroput™M uaeHtudukammuu. Knaccudukanms

METOJIOB uneHTuguKauu. XUMUYECKUE U (U3UKO-XUMHUUYECKUE METO b
UIEeHTU(PUKAIINY, TTPUMEHSIEMbIC JUIS M3YUYCHHS  CTPOUTEIbHBIX MAaTCPHAIOB U
U3JICIIUN U3 HUX.

7.2.6. MeToauka  BbICTABJICHHUSI OLEHKH MNPUM  NPOBeJeHUU
MPOMEKYTOUYHOM aTTecTAMU

OK3amen  nposooumcs Nno  mecm-Ouiemam, Kaxcovlli U3 KOMOPBIX
cooepaicum 2() 6onpocos.

1. Oyenka «HeyoosenemseopumenvHoy cmagumcs 6 ciyyae, eciu CmyoOeHm
Habpan menee 60 % .

2. Oyenka «YoosenremeopumenbHoy CmMasumcs 6 ciyuae, eciu CmyOeHm
Habpan He menee 60 %

3. Oyenka «Xopowo» cmagumces 6 cyyae, eciu cmyoeHm Haopa He meHee

70%
4. Oyenxa «Omauunoy cmasumcs, eciu cmyoenm Haopan ne mernee 85 %
7.2.7 IlacnopT OLIECHOYHBIX MATEPHAJIOB
Kon
KonTtponupyembie pazaenbl . | HaumeHoBaHue O1leHOYHOTO
Ne n/m KOHTPOJIUPYEMOI
(TeMbI) TUCIUILIAHBI cpencTBa
KOMIIETEHIINH
1 Crpoenue Bemiectsa M YK-1, OIIK-1 Tecr, 3amuTa 1a60paTOPHBIX
peaKkuuOHHAsA CIOCOOHOCTD pabor,
BEIIIECTB
2 OcHOBBI xumnyeckoi| YK-1, OIIK-1 Tecr, 3amuTa 1a60paTOPHBIX
TEPMOJAUHAMUKA Y KHHETUKA pabor,
3 PactBopsl. /lucniepcHeie YK-1, OIIK-1 Tecr, 3amuTa 1a60paTOPHBIX
CHUCTEMBI paoor,
4 Onekrpoxumuueckue npoueccsl |YK-1, OIIK-1 Tecr, 3amuTa 1a60paTOPHBIX
pabor,




5 [Tonumeps! 1 oIUromepsl YK-1, OIIK-1 Tecr, 3amuTa 1a00paTOPHBIX
pabor,

6 Xumnueckas naaeHtudukanus |YK-1, OIIK-1 TecT, 3ammTa 1a00paTOPHBIX
pabor,

7.3. MeToanueckue MaTepuaJibl, ONpeACJAIIHEe TPOLEAYPbI
OLICHMBAHUSA 3HAHUI, YMEHUI, HABBIKOB U (MJIM) ONBITA AeATEJIbHOCTH

TecTupoBaHue OCYIIECTBISICTCS, JUOO TIPH IIOMOIINM KOMITBIOTEPHOMU
CHUCTEeMBbl TECTHPOBAHMS, JIMOO C HCMOJB30BAaHUEM BBIJIAHHBIX TECT-3aJaHUN Ha
OymaxkHom HocuTene. Bpemss tectupoBanus 30 MHMH. 3aTeM OCYIIECTBIISICTCS
MPOBEpPKA TECTa 5K3aMEHATOPOM M BBICTABJISICTCS OLICHKA COTJIACHO METOIWKH
BBICTABJICHUS OLICHKHU MPU MPOBEICHUHU ITPOMEKYTOUHOU aTTECTALINH.

Pemenne craHgapTHBIX 3a7a4  OCYIICCTBISAETCH, JMOO TIPH ITOMOIIH
KOMITBIOTEPHOW CHCTEMBI TECTHUPOBAHMS, JIMOO C WCIOJB30BAaHUEM BBIJAHHBIX
3a7ay Ha OyMaxkHoM Hocutene. Bpems pemenus 3agad 30 muH. 3ateM
OCYIIECTBIJISIETCSI MPOBEPKA PEIICHUS 3a/lad 3K3aMEHATOPOM U  BBICTaBIISIETCS
OLICHKA, COrJaCHO METOJMWKHA BBICTABJICHUS OLECHKA NpPU  [POBEAECHUU
MMPOMEKYTOUYHOU aTTECTALINH.

Pemenve mnpukIagHBIX 3amad  OCYIIECTBISACTCS, JUOO TIPH TOMOIIH
KOMITBIOTEPHOW CHCTEMbI TECTUPOBaHHMS, JHOO C HCIIOJIb30BaHUEM BBIJIAHHBIX
3a7a4 Ha OymakHoM Hocurtene. Bpems pemenus 3amad 30 muH. 3arem
OCYIIECTBISIETCS TMPOBEPKA PEUICHUS 3a7ay SK3aMEHATOPOM M BBICTABIISIECTCSA
OIICHKA, COrJaCHO METOJUKHA BBICTABJICHUS OICGHKA MpPH  MPOBEACHUU
MIPOMEXKYTOUYHOU aTTECTALUH.

8 YYUEBHO METOANYECKOE U UTHOOPMAIIMOHHOE
OBECIHIHEYEHUE JUCIHUIIJINHDBI)

8.1 Ilepeyenb y4eOHOH JMTEPATYPbl, HEOOXOAUMOW /JI OCBOEHMS
AMCUMILTHMHBI

1. KopoBun, Hukomnait BacunbeBuu. O6mias xumust [Tekcr] : yueOHUK 1st
CTYJICHTOB BBICIIMX YYEOHBIX 3aBEJCHUN, OOYYAIOIIMXCS MO TEXHUYECKUM
HarnpasienusMm / H. B. KopoBuH. - 14-¢ usn., nepepab. - MockBa : Akanemus,
2013. - 488, [1] c. : wi, Tadn.; 24 cMm. - (Bwicmee mnpodeccuoHalbHOE
oOpazoBanue. bakanaspuar).; ISBN 978-5-7695-9864-7

2. I'muaka, Hwukomnait JleonmmoBuu.  OOmas xumusa [Tekct] : yueO.
noco6ue : pomyiieno MO CCCP / I'nunka, Hukonait JleonugoBuy ; mox pea. B. A.
[TonkoBa, A. B. baGkoga. - 18-¢ u3z., nepepad. u goi. - M. : FOpaiit , 2012

3. Xumust [Tekct] : yueOHOE mocooue / BopoHek. Toc. apXUTEKTYpP.-CTPOUT.
yH-T ; ox oomr. pen. I'. I'. Kpusnesoii. - Boponex : [0. u.], 2013

4. Xumus : YueOHOE mocoOue s CTYJASHTOB 3a04HOU (POopMBbI 0OydEeHHS
BCEX HaNpaBJICHWH MOATOTOBKHM OakamaBpoB / KpuBaeBa I'. I'. - Boporex
BopoHexckuii TOCyJapCTBEHHBIM apXUTEKTYPHO-CTPOUTEIIbHBIM YHUBEPCUTET,
9bC  ACB, 2013. - 132 ¢c. - ISBN  978-5-89040-451-0.

URL: http://www.iprbookshop.ru/22675.html



http://www.iprbookshop.ru/22675.html

5.BoctpukoBa, I'.10. Xumus [DnexkTpoHHBIN pecypc] : yueOHoe mocooue /
coct. I'.}O. BocrtpukoBa; E.A. Xopoxopauna. - Boponex : BopoHexckuii
roCyJJapCTBEHHBIN apXUTEKTypHO-CTpouTENbHbIN yHUBEpcureT, ObC ACB, 2015. -
92 c. - ISBN 978-5-890040-579-1.URL: http://www.iprbookshop.ru/59133.html

6.bapcyxosa, JI. I'. ®U3UKO-XUMHS U TEXHOJIOTUS MTOJIUMEPOB, ITOJIMMEPHBIX
KOMIIO3UTOB : YueOHoe mocobue / bapcykosa JI. I'. - Boponex : Boponexckuii
rocyJapCTBEHHBIN apXUTEKTYPHO-CTpouTeNbHbIN yHUBepcutet, DbC ACB, 2014. -
146 c. - ISBN 978-5-89040-500-5.URL: http://www.iprbookshop.ru/30852.html

8.2 Ilepeyenr HMHGOPMAUMOHHBIX TEXHOJIOTHH, MCIOJb3yeMbIX NPH
OCYIIIeCTBJIECHHH 00PAa30BaTeJIbHOTO MpoIecca MO0 JAUCHHUIJINHE, BKJIIOYAs
nepevyeHb  JIMIEH3MOHHOTO0  MPOTPAMMHOIO  o0ecmedveHHUsl, PecypcoB
HH(POPMALMOHHO-TEJIEKOMMYHUKAUOHHON ceTn « MHTEpHET», COBPEMEHHBIX
npodecCHOHAIBLHBIX 023 TaHHBIX H HH(POPMAIHOHHBIX CITPABOYHBIX CHCTEM:

Pecypc uH(popMaIMOHHO-TEJIEKOMMYHHKAIIMOHHOM ceTH « MHTepHEeT»

http://www.edu.ru/

OoOpa3oBatenbubiii noptan BI'TY

HNupopmanuoHHasi cipaBoYHas cUCTeMA

http://window.edu.ru

https://wiki.cchgeu.ru/

CoBpemenHnblie npogeccuoHAIbHbIE 0a3bI JaAHHBIX

Electrik.info

Anpec pecypca: http://electrik.info/beginner.html

OnexrporexHuka. CaT 00 AMEKTPOTEXHUKE

Anpec pecypca: https://electrono.ru

Kypunan SJIEKTPUUECTBO

Anpec pecypca: https:// www.booksite.ru/elektr/index.htm

Avtomotoklyb.ru — peMOHT aBTOMOTOTEXHHUKH, COBETBHI aBTOJIOOUTEIISM,
aBTOCAMOJICITKHA, MOTOCAMO/IEIIKH

Anpec pecypca: http://avtomotoklyb.ru

Tehnari.ru. Texanueckuii hGopym

Anpec pecypca: https://www.tehnari.ru/

RC-aviation.ruPaguoynpasisieMbie MOAEITN

Anpec pecypca: http://rc-aviation.ru/mchertmod

Masteraero.ru Kartanor yeprexei

Anpec pecypca: https://masteraero.ru

Crapast TeXHHUYeCKas JUuTepaTypa

Anpec pecypca: http://retrolib.narod.ru/book _el.html

XKypuan 304N

Anpec pecypca: http://tehne.com/node/5728

Stroitel.club. CooGmectBo crpouteneit PO

Anpec pecypca: http://www.stroitel.club/

Floorplanner [manupoBka. 3-d apxuTekTypa]

Anpec pecypca: https://floorplanner.com/

Crpoiinopran.py


http://www.iprbookshop.ru/59133.html
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https://electrono.ru/
https://www.booksite.ru/elektr/index.htm
http://avtomotoklyb.ru/
https://www.tehnari.ru/
http://rc-aviation.ru/mchertmod
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http://retrolib.narod.ru/book_e1.html
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https://floorplanner.com/

Anpec pecypca: https://www.stroyportal.ru/

PemTpact
Anpec pecypca: https://www.remtrust.ru/
CTpouTeNnbHBIE TOpPTAl — CONMajdbHAs CEThb JUISI  CTPOUTEIICH.

«Ms1 CtpouTenuny

Anpec pecypca: http://stroitelnii-portal.ru/

[lepeyeHb JUIEH3MOHHOTO IMPOTPAMMHOTO OOECTeYeHHsl, B TOM YHUCIIe
cBobomHOro pacmnpoctpansiemoro I1O, wucnomp3yemMoro mpu OCYLIECTBICHUU
00pa3oBaTeNLHOTO TpoIecca

Microsoft Office Word 2013/2007

Microsoft Office Excel 2013/2007

Microsoft Office Power Point 2013/2007

Windows Professional 8.1 (7 u 8) Single Upgrade MVL A Each Academic
(MHOTOTIOJIb30BATENbCKAS JTUIICH3HSA)

9 MATEPUAJIBHO-TEXHUYECKAS BA3A, HEOBXOANMASA JISA
OCYHIECTBJIEHUSA OBPA3OBATEJIBHOI'O ITPOLECCA

B kadectBe = MaTepHalbHO-TEXHUYECKOTO  OOECHEYECHHsS]  JUCHUTUIMHBI
UCIIOIB3YIOTCSL  CHEIMAIU3UPOBAHHBIE JICKIIMOHHBIE ayJIUTOPUU, OCHAILCHHbBIC
000pyI0BaHUEM JUTsl JIEKITMOHHBIX JIEMOHCTpAIMi M MPOEKTOPOM, CTAllMOHAPHBIM
JKpaHOM; yueOHbIE ayJIUTOPUHU, OCHAIICHHbIE HEOOXOAMMBIM OOOpPYIOBaHUEM;
KOMITBIOTEPHBIA KJIacC, € JAOCTynoM B ceTh «MHTepHeT» U HE0OXO0AUMbIM
IPOrpaMMHBIM OOECTICUEHUEM; TOMEIIEHUSI MJII CaMOCTOSATENbHOW paboThI
CTYJICHTOB, OCHAIlICHHbIE KOMIIBIOTEPHOM TEXHUKOW C BBIXOJIOM B CETh
"UuTtepHer"; OMOMMOTEUHBIN SJICKTPOHHBIA YHTAIBHBIA 3all C JIOCTYIIOM K
DIIEKTPOHHBIM ~ pecypcaM  OUONMMOTEKM W JOCTYIIOM B  DJIEKTPOHHYIO
nH(OPMAITMOHHO-00pa30BaTEILHYIO CPEY.
Yueono-navbopamopnoe ooopyoosanue
. Y4eOHO-11a00paTOpHBIA KOMIUIEKC « XXMM
. Nonomep H-160
. Jlabopatopusiit pH-metp JIITY-01
. llIxad ¢ BBITSKHON BEHTHIISITUEH
. JIJabopaTtopHasi XuMU4ecKas nocysa
. AKBaIUICTHILIATOP

Texnuueckue cpeocmea o0yuenus
1. Hoytoyk - oTaen opranu3amnuu u odecredeHns yaeOHoro npoiecca
2. MeauanpoeKTop mporpamm - 0TI OpraHu3aliy U 00ecTieueHus: y4eOHOTO
nporecca

AN B~ W=

10. METOAUYECKUE YKA3ZAHUSA AJI51 OBYYAIOHIUXCS IO
OCBOEHUIO JUCIAIIJIMHBI (MO1Y JI51)
[To mucuunnuHe «XUMHSD YUTAIOTCS JIEKIIUHU, IPOBOJAATCS JabOpaTOpHBIE
paboThI.
OcHOBOUM UW3y4YeHUS JUCHUIUIMHBI SIBISIIOTCA JICKIIMM, Ha KOTOPBIX
U3JIararoTcs HauboJee CyleCTBEHHbIE U TPYAHBIC BOMPOCHI, a TaKKe BOIPOCHI, HE


https://www.stroyportal.ru/
https://www.remtrust.ru/
http://stroitelnii-portal.ru/

HaIIeIINe OTPAKEHUS B Y4eOHOU JTUTEpaType.
JlaGopaTopHbie pabOThI BBHIMOIHSIOTCS Ha JaOOPATOPHOM OOOPYIOBAHUU B
COOTBETCTBHH C METOJUKAMH, MPUBEICHHBIMHU B YKA3aHHIX K BRIMIOJTHEHUIO PA0OT.

Buyn yueOHBIX
3aHATUN

JlesTenbHOCTh CTyIEHTA

Jlexusa

Harmmcanue KOHCIIEKTa JICKITHIA: KpaTkKo, CXEMaTHU4HO,
[0CJIeI0BATENbHO (PUKCUPOBATH OCHOBHBIE IIOJIOKEHUS, BBIBOJIBI,
¢dbopmMynupoBKH, 00OOMICHHUS; TOMEYATh BaKHBIE MBICIIH, BBIICIATH
KJIIOUEBBIE CJIOBA, TepMHUHBL [IpoBepka TEpMHMHOB, MOHATHH C
ITOMOILBIO SHIMKJIIONEINN, CIIOBAPEH, CIIPABOYHUKOB C BBIIUCHIBAHUEM
TOJKOBaHMA B  TeTpaab. (O003HaYeHHE BONPOCOB, TEPMHUHOB,
MaTepuanga, KOTOpbI€ BbI3BIBAIOT TPYJHOCTH, IIOMCK OTBETOB B
peKkomMeHayemMon Jsmreparype. Eciau  caMOCTOSATENBHO HE ynaercs
pa3o0parecsi B Marepuaie, HeoOXoauMo chopMyIupoBaTh BOIPOC H
33J1aTh NPENOIAaBATENI0 Ha JEKIUU WIA HA IIPAKTUYECKOM 3aHATUH.

JlaGopaTopHnas pabota

Jlabopatopubie  pabOThl  MO3BOJSIOT  HAYYUTHCA  IPHUMEHATH
TEOPEeTUYECKHE 3HaHWA, IOJYYCHHbIE Ha JIEKIUA TpU PEIICHUU
KOHKPETHBIX 3a1a4. YroObl Hamboyiee paoOHAIBHO H  IOJHO
UCIIOJIb30BaTh BCE BO3MOXKHOCTU JAOOPATOPHBIX MJSl MOATOTOBKH K
HUM HEOOXOIUMO: CIIeAyeT pa3o0paTh JIEKIHMIO MO0 COOTBETCTBYIOIICH
TeMe, O3HAaKOMHUTCS C COOTBETCTBYIOLIUM pa3fesioM Y4eOHHKa,
npopadoTaTh JOMOJHUTEIBHYIO JHTEPATypy M HCTOYHHUKH, PEUINTH
3aJla4¥ U BBITIOJHUTH IPYTHe MUCbMEHHBIE 3a/1aHus.

CamocTtosaTenbHas
pabora

CamocrtosiTenbHast paboTa CTYAEHTOB CIHOCOOCTBYET TIIyOOKOMY
yCBOEHUsA  y4eOHOro  Marepuajia W pPa3BUTHUIO  HABHIKOB
camMo00pa3zoBaHusl. CamocrosiTenbHas pabora MpeAnojgaraeT
CJIEIYIOIINE COCTABIISIOLINE!

- paboTa ¢ TeKcTamMH: yueOHUKAaMU, CIIPABOYHUKAMH, JAOMOIHUTEIbHON
JUTEPaATypO, a TakKe MPOpadOTKa KOHCIIEKTOB JICKITUH;

- BBITIOJIHEHUE JIOMAIIIHUX 33/IaHUI U PacyeTOB;

- paboTa HaJl TEeMaMU JIJIsl CAMOCTOSATEIBHOTO H3Y4CHUS;

- ydyactue B paboTe CTyJIeHYeCKUX HayYHBIX KOH(MEPEeHIIN, OTUMITHA;
- IOATOTOBKA K HpOMe)I(YTOQHOﬁ aTTeCTalluu.

IToaroroBka k
IIPOMEKYTOYHOU
aTTeCTalluU

['OTOBHUTHCS K MPOMEKYTOYHOM aTTECTallUU CIEIyeT CUCTEeMaTHYECKH,
B TCYCHHEC BCCro cCeMeCTpa. MHTencuBHas IIOATrOTOBKa JOJDKHAaA
HayaTbCsl HE TO3[HEE, YeM 3a MECSI-TIONTOpa 10 IPOMEKYTOYHON
arrecraiui. JlaHHBIE TEpel HSK3aMEHOM, OJK3aMEHOM TpH  JIHS
3¢ deKTUBHEE BCETO HCIOIB30BATh JUIS MOBTOPEHUS U CHCTEMAaTH3aluU
MarepHaa.




JUCT PETUCTPAIIMU U3MEHEHU

/o

[IepeueHb BHOCUMBIX
N3MEHEHUHN

Jlata BHECEHUS
W3MEHCHUU

[Tonnuce 3aBexyroniero
kKadeapoit, OTBETCTBEHHOM
3a peanuzanuio OIIOIIT

[—
.
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