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1. HEJIU U 3AJAYN JTUCHUTIJINHBI
1.1. Heau AMCIUILIHHBI
CdopmupoBaTh y CTyJeHTa MOJIHYIO CUCTEMY MpPEICTaBICHUN 00 00X

KAQ4eCTBEHHBIX U KOJUYECTBEHHBIX 3aKOHOMEPHOCTSIX MPOTEKAHUS XUMHUYECKUX
MIPOIIECCOB U SIBJICHUIN B Pa3IMYHBIX (PUBMKO-XMMUUYECKUX CHUCTEMAx, OMHUPASICh
Ipy 3TOM Ha (yHIaMEHTAJIbHbIE TIOJIOKEHHsT  001ed U GU3NUeCKOM XUMUHU.

1.2. 3aga4u ocBOeHHSA JUCIUILINHDI

3aJ10)KUTh OCHOBBI I TIOHUMAHHSI XUMHUYECKUX MPOILIECCOB MPEBpAIlCHUs
BEIIECTB U COMPOBOXAAIOMIUX UX (U3MYECKUX SBJICHUM, KOTOpPBhIE OYIyT
CII0COOCTBOBATH MIPUHSITHIO rPaMOTHBIX, HAay4HO 000CHOBaAHHBIX
po¢eCCUOHANILHBIX PEIICHUH B 00JIACTH CTPOUTEIHLHON TEXHOJIOTHH, a TaKKe
CITOCOOCTBOBATh BHEAPECHUIO JIOCTHKCHUN XUMHUH IIPH PEIICHUH 3THUX MPOOJIEM.

[IpuBUTH HABBIKA OCMBICIIEHHOT'O PEIICHUS] KOHKPETHBIX XUMUYECKUX 3a/1a4,
HAy4YUTh HAXOJWUTh ONTHUMAJIbHBIC PEIICHUS MPOQeCCHOHATBHBIX 3a7a4, B TOM
YUCJIe C HWCIOJb30BaHWEM 3aKOHOB 0OImIed M (U3MYECKOW XHMHHM BEIECTB M
METEPHUAJIOB.

2. MECTO JJUCIHHUIIJIMHBI B CTPYKTYPE OIIOII
Jucrumiraa «XUMHUsS» OTHOCHUTCS K JUCHMIUIMHAM 0a30BO# yacTu OJIoKa
bl1.

3. MNEPEYEHD IINIAHUPYEMBbIX PE3YJbBTATOB OBYUYEHMUA 110
JUCIHUIIJIMHE

[Tporecc u3ydeHus TUCITUTUIMHBI « XUMHS» HAMpaBjicH Ha GOopMHUpOBaHUEC
CIEAYIOIMNX KOMIIETCHIIUH:

VYK-1 - CnocobeH oCylIeCTBISTh MOUCK, KPUTUUECKUN aHAW3 U CHUHTE3
UHPOPMAITUH, TPUMEHSITh CUCTEMHBIN ITOIXO0/ JAJIS PEIICHHSI TOCTABIICHHBIX 3a/1a4

OIIK-1 - Cniocoben pemiath 3a1aun mpodhecCuoOHaTbHOM AesSATEThHOCTH Ha
OCHOBE HCITOJIb30BAaHUS TCOPETHUCCKUX U MPAKTUICCKUX OCHOB €CTECTBEHHBIX M
TEXHUYCCKUX HAYK, a TAK)KE MaTEeMAaTHYECKOTO armapara

Pe3yabTaThl 00yueHUs, XapaKTepUu3yomue

Komnerenuus
cpopMHUPOBAHHOCTH KOMIIETEHLIMH

YK-1 3HaTh. UCTOYHUKH U CIIOCOOBI aHAIHM3a HH(GOPMAITUH,
BBIJICJICHUS €€ 0A30BBIX COCTABIISIONIUX IS
pENIeHNS TIOCTABJICHHBIX 3aJ1ad.

YMeTh:  paccMaTpuBaTh  pa3iUYHbIE  BApPUAHTHI
pelIeHusl OCTABJICHHBIX 3aJ]a4, PaMOTHO, JIOTHYHO,
apryMeHTupoBatb U (OpPMHpPOBAaTH COOCTBEHHbBIE
CY)KIE€HUS M OIEHKHU, OTIuYaTh (AaKThl OT UX
UHTEPIpETALNU IPYTrUMU y4aCTHUKaAMU
JESTEITbHOCTH.




BrmageTh. cHCTEMHBIMH MMOAXOJAMHU B OLIEHKE
ONTUMAJILHOCTH U BO3MOYKHBIX MPAKTUIECKUX
MOCJICACTBUM MPUHUMAEMBIX PEIICHHUH 3aJ1auu.

OIIK-1 3HaTh: OCHOBBI OOIIIEH 1 (PU3NUYECKOIN XUMUH,
TEPMOJIMHAMHYECKUE U KHHETUYECKUE SBJICHHUS,
COIIPOBOXAAIOIINE XUMUUECKHAE ITPOLECCHI,
XapaKTEpHbIE IPHU NOJYYEHHUH U SKCILTyaTaluu
CTPOUTENBHBIX MAaTEPUAIOB U KOHCTPYKIIN, PU3UKO-
XUMHUYECKHE CBOMCTBA BEILIECTB, COCTABIISIOIINX
OCHOBY CTPOUTENBHBIX MaTEPUAJIOB

YMeTh: IMPUMCHATH ITOJIYYCHHBIC 3HAHUA 110 O6HICI>’I )51
Q)HSHHGCKOIZ XUMHU ITIPHU U3YUCHUU APYTUX NTUCHOUILINH
B CTpOHTGJIBHOfI IIPAKTHUKC.

BnaneTs: HaBbIKaMH MPOBEAEHUS XUMUYECKOTO
DKCIIEPUMEHTA, CIIOCO0aMHU pacueTa
TEPMOJIMHAMHYECKUX U KUHETHYECKUX IMapaMeTPOB
XUMHUYECKUX MPOLECCOB U OA30BBIMU CIOCOOAMU
TEXHOXMMHUYECKOTO KOHTPOJISI KaueCTBa
CTPOMTEJIbHBIX MaTepUajIoB

4. OFBEM INCIAIIJINHBI
OO61mast Tpy10€MKOCTb TUCIUTITUHBI « XUMHUSD COCTABIISIET O 3.€.
Pacnipenenenne Tpy10€MKOCTH JUCHUIUIMHBI 110 BUAAM 3aHSITUI

. Bcero | CemecTpsbl

Bunbr yueGHOM paboThI HACOR 1
AyAUTOPHBIE 3aHATHS (BCEro) 72 72
B Tom uucne:
Jlexkmuu 36 36
JlabopaTopnsie padotsl (JIP) 36 36
CamocrosiTesibHas paboTa 72 72
Yacsl Ha KOHTPOJIb 36 36
By bl TpOME)KyTOYHOM aTTECTALMU - DK3aMEH + +
OO6m1ast Tpy10€MKOCTb:
aKaJeMHUYECKHE YaChl 180 180
3a4.e]. 3) 3)

5. COAEP)KAHUE JUCHUITJIMHBI (MOAYJIS)
5.1 Copep:kanue pa3gejoB JUCUMIUIMHBI W paclpeesieHue
TPYA0EMKOCTH M0 BUIAM 3aHATHIH

Jlab
HaumeHnoBanue Bcero,
Ne n/mt Conepxanue pasaena Jexy | . [CPC

TEMBbI Sai qac




Crpoenue
BEIIECTBA H
peaKImoHHAS
CIIOCOOHOCTD
BEIIIECTB

KBanTOoBO-MeXaHUUYECKHE
MIPEACTABJICHUS O CTPOCHHUH aTOMa.
JIBoliCTBEHHAs MPUPOA FTEKTPOHA.
AtomHas opOutans. KBaHTOBBIC
yucina. [IpuHOIMD MUHUMAIBHON
sHepruu. [IpaBuno KieukoBckoro.
ITpunnun 3anpera [laynu. [Ipasuiio
I'ynna. DJIEKTPOHHBIE
KOH(UTYpAIIMHaTOMOB W HOHOB.
[Tepuoanueckuit 3aK0H u
nepuoinyuecKas cucremMa
3JIEMEHTOB. [lepuonnueckue
CBOMCTBAa 3JIEMEHTOB. Pannycel
aTOMOB.  OJHEpPrus  MOHM3ALUU.
Cpoactso K AJIEKTPOHY.
DNEeKTpOOTPULIATEIbHOCTD.
Ilepuonnueckoe U3MEHEHUE
KHCJIOTHO-OCHOBHBIX u
OKUCITUTEIHHO-
BOCCTAHOBUTEJIbHBIX CBOMCTB
BEIIECTB.

Xumnueckasi cBs3b. KoBaneHTHas
CBsI3b. MeTOJ BAJICHTHBIX CBA3EH.
OO6meHHbIH u JIOHOPHO-
aKUENTOPHBIN MEXAHU3M
00pa3oBaHUsl KOBAJICHTHOW CBSI3U.
['ubpuauzanms ATOMHBIX
AIEKTPOHHBIX opbuTane,
reoMeTpuyecKas CTPYKTYpa
MOJIEKYJL. HNonnas CBS3b.
Merammueckas CBS3b.
Bonoponnas cBs3b.

CaoiicTBa u peaKIuoHHAs
CIIOCOOHOCTH BEIIIECTB,
COCTAaBJISIFOLIIUX OCHOBY
CTPOUTEILHBIX MaTEPUAJIOB.

12

20

OCHOBBI
XUMHYECKOM
TEPMOJAMHAMUKHA H
KHHETHUKHU

Xumudeckas TEPMOIMHAMUKA.
OcCHOBHBIE TOHATHS XMMHUYECKOHN
TEPMOJINHAMUKH. [Tapametpsl
cocrosiHus. TepMonnHaMuyeckue
GyHKIMHM: BHYTPEHHSS DSHEPTHS,
SHTAJIBINA, SHTPONHs, H300apHO-
M30TEPMUYECKUI MOTEHIIHAI.
Ileppoe  u  BTOpOE  Hauana
TEPMOJUHAMUKHU.

DHepreTuka XUMHUYECKUX
npoueccoB. 3akoH ['ecca u
CJIEJICTBUS U3 HEr0. DHTAIBIINU
obpazoBanus. TepMOXUMUYECKHE
ypaBHEeHUs. Y CI0BUSA
CaMONPOU3BOJIBHOTO MPOTEKAHUS

12

28




MPOLIECCOB B M30JIMPOBAHHBIX U
HEH30JIMPOBAHHBIX CUCTEMAX.

Xumnueckass kuHeTnka. CKOpOCTh
XUMH4eckux peakuuil. [lonsitue
00 aKTUBHBIX MOJIEKYJaX, SHEPTUU

aKTHBALIUH, aKTUBUPOBAHHOM
KOMILIEKCE. YpaBHeHue
Appennyca. 3aBUCUMOCTD
CKOPOCTH peakuuu oT
KOHIEHTPAllMd U TEMIIepPaTyphl.
3akoH JEUCTBYIOLUX Mmacc.

Kunernueckue ypaBHeHUs IS
TOMOTE€HHBIX U TeTEpOreHHBIX
nporeccoB. IIpasuno Bant-T'odda.
Meronsl peryiaupoBaHus
ckopoctn  peakuuil.  Kartanwus.
KaranuzaTopel M KaTaluTHyecKue
CHUCTEMBI. Teopun  karanusa.
KonebarenbHble peakiuu.
XHUMHYECKOE pAaBHOBECHE.
TepMoauHaMUYeECKOE U
KMHETUYECKOE YCIOBHUS COCTOSHUS
paBHOBecus. KoHcranTa
paBHOBecHsl. BiusiHue naMeHeHus
BHEIIIHUX YCIIOBUM HA ITOJIOKEHUE
XMMHUYECKOTO PABHOBECHSI.
[Tpunnun Jle Hlatense. da3oBoe
paBHOBECHE.

3aKOHOMEPHOCTH XUMUYECKUX
IIPOLIECCOB COBPEMEHHBIX
TEXHOJIOTHI TPOU3BOJICTBA
CTPOUTEJILHBIX MAaTEPHUAIIOB.

PacTtBOpBHI.
HucnepcHsie
CUCTEMBI

OOGmue MpeACTaBICHUS 0
pactBopax. [mapatHas Teopus
pactBopoB  JI.I. Menpaeneena.

Crioco6b1 BBIPKEHUS
KOHIIEHTPAU! pacTBOPOB:
MaccoBas, MOJISIpHast —~ JI0JI,
MOJIApHAas, MOJISIJIBHAst
KOHIIEHTpaLus, MOJISIpHAst
KOHICHTpAau,d OKBUBAJICHTOB.

BeipaxkeHne 3aKoHa 3KBHBAJICHTOB
JUTS PAaCTBOPOB.

OO61ue cBocTBa pacTBOPOB:
JTaBJICHHE T1apa PacTBOPOB,
KUTICHUE U KPUCTAJITU3ALINS
pacTtBopoB. 3akoH Payis.
Kpuockonus, 30yuinocKomnusi.
OcMoc, 0CMOTHYECKOE TaBIICHHUE.
3akon Bant-T'odda.

PactBopsl 3nekTposutoB. Teopus
DIICKTPOIUTUIECKON JIUCCOIMAIIH

10

12

28




Appennyca. CreneHp U KOHCTaHTa
JUCCOLIMAIINY. Peakuuu B
pacTBopax 3JIEKTpoauTOB. IOHHBIE
paBHOBECHSI U UX CMEIICHHE.
ONEeKTPOIUTHYECKAs JUCCOLUALUS
BO/IbI. MIoHHOE ITpou3BeieH e
BOJIbl. BOOpOIHBIN MMOKa3aTelNb.
Meroap! onpenenenus pH. pH-
uHIUKaTopsel. ['uaponus conen.
Conu, ruapoIu3yroIuecs mno
AQHUOHY, 10 KaTHOHY,
HETHJIPOJIU3YIOIIHUECS COJIH.
N3menenue pH cpensl npu
ruzponuse. bydepHsie cucTemsi.
JlucniepcHble CUCTEMBI, UX
KJ1acCU(UKaIUs, METOIbI
nosyueHus. TepmonnHaMuyeckas
HEYCTONYMBOCTH I€TEPOr€HHBIX
JUCIIEPCHBIX CUCTEM.
[ToBepxHOCTHBIE SABICHUS U
ancop6uust. Komnouaaeie
pactBopbl. Kuneruueckas u
arperatvBHasl yCTOMYMBOCTh
KOJUTOUJIHBIX cucteM. Koarynsamus.
CenumeHTarusi.

CrpouTtenbHble MaTepuaibl KaK
HCKYCCTBEHHbIE IUCIIEPCHbBIE
CUCTEMBI.

DNEeKTPOXUMHYECK
U€ MPOLIECCHI

DNEeKTPOXUMHUYECKHE CUCTEMBI.
DNEKTPOAHBIN MOTEHLINA,
MEXaHU3M €ro BO3HHKHOBEHUSI.
YpaBHeHue HepHncra.
DNEKTPOXUMHUYECKUIA pan
HalpsDKEHUHA ~ MeTayuloB.  THIbI
AJEKTPOJIOB.

I"aneBaHMYECKHE JJIEMEHTBI.
N3mepenue 3JIEKTPOABHKYIIEN
CHUJIBL. Ionspuszanus u
NepeHanpsHKeHUeE. XHUMHYECKHE
UCTOYHMKM  TOKA:  IIEpBUYHBIE
rajqbBaHUYECKHE JJIEMEHTBHI,
AKKyMYJISTODBI, TOILIMBHBIE
JJIEMEHTBI.

Koppo3sus METaJlIOB. Buner
KOPPO3HUH. Mexanusm

AIEKTPOXUMUYECKON KOpPPO3HUH.
3anmTa METauioB OT KOPPO3HUH.
DNEeKTpOIu3. IIponeccsl,
IIPOTEKAOIUE IPHU  DICKTPOIU3E
BOOHLBIX PACTBOPOB JJICKTPOJIMUTOB.
3akonsl Dapajes.

10

12

30




[Tonumeps! u
OJIUTOMEPBI

DJIEMEHTbl OpPTraHUYECKOW XUMUHU.
[TonsiTue 0 NoJIMMEpax WU
onmuromepax. OpraHnuueckue U
HEOPraHWYEeCKHe MTOJIMMEDBI.
Meroapl  CHHTE3a  NOJMMEPOB:
MOJIMMEPU3ALH,
MOJUKOHICHCAUUs.  XUMHUYECKOE
CTPOCHHE M CBOWCTBA IOJMMEPOB.
Hectpykuus [IOJIUMEPOB.
buononumepsr: MOJINCAXAPUIBL,
MOJIMHU30IPEHBI, OCIIKH.
CrpoutenbHple  MaTepUalibl  Ha
OCHOBE BBICOKOMOJIEKYJISIPHBIX
COeJIMHEHUI. IIpumenenne
MOJMMEPOB  MPU  HU3TOTOBJICHUU
OCTOHOB.

12 20

XuMuueckas

uaeHTU(GUKA  |BeIeCTB. AHATUTUYCCKUN CHUTHAI.

Xumuueckas UICHTH(PUKAIUS

OCHOBBI Ka4eCTBEHHOTO u
KOJIUYECTBECHHOTO aHaJIM3a.
KauecTBeHHBIC peaklii Ha HOHBL| 2 4
XuMu4eckue, GU3HKO-XUMHUCCKHE
U (U3NYECKHe METOJbl aHAIN3a U
WX UCTOJH30BAaHUE B COBPEMEHHBIX
CTPOUTEIIBHBIX TEXHOJIOTHSIX.

12 18

Hroro| 36 36

72 | 144

5.2 TlepeueHsb

J1a0opaTopHbIX padoT

Ne paznena
JIUCLUTUINHBI

HanmenoBanwue nabopaTopHbix paboT

Tpyno-
€MKOCTb
(dac)

OCHOBHBIC KIIACCHI HCOPTaHNYCCKUX CO€IUHEHUI

4

Omnpenenenne TEIIOBbIX 3(P(HEKTOB XUMHUECKUX
peakuui

4

CKOpPOCTh XUMHUYECKUX PEAKIIMN U XUMHUYECKOE
paBHOBECHE

B

OO0mre CBOMCTBA paCTBOPOB U PABHOBECHS B BOJHBIX
pacTBOpax ANEKTPOJUTOB

o

FCTCpOI‘CHHLIC AUCTICPCHBIC CUCTCMbI

S

OKHCIINTEIIFHO-BOCCTAHOBHUTEIIHHEIC pCaKknuun

9H€KTpOXI/IMI/I‘-I€CKI/IC IMPOLCCChI

CBolicTBa OpraHUYECKUX BEILIECTB U
BBICOKOMOJIEKYJISIDHBIX COEIMHEHU (I10JIMMEPOB)

o o1 |~ B~ W W

KauecTBEHHBIN U KOJIUUYECTBEHHBIA XUMHUUECKII aHATIN3

N - N N R




6. MIPUMEPHASA TEMATHUKA KYPCOBBIX IPOEKTOB (PABOT)
N KOHTPOJIBHBIX PABOT

B cootBeTcTBHUHM C y‘I€6HLIM IJJTaHOM OCBOCHHUC JHMCHHIIIMHBI

HC

IpeIycMaTpPUBAET BBHIMOJHEHHUE KYpPCOBOTO MpoeKTa (paboThl) U KOHTPOJILHOM

padoTHI.

7. OUEHOYHBIE MATEPHUAJIBI IS TIPOBEJEHUSA
MMPOMEXYTOUYHOM ATTECTAIIMHA OBYYAIOIIUXCS IO
JUCHUTIJIMHE
7.1. Onucanue nmokasaresieil 1 KpUTepHeB OLlCHUBAHUS KOMIIeTEeHIIHIA
HA Pa3jIMYHbIX dTanax ux GopMUpPOBaHHs, ONIUCAHHE LKA OLCHUBAHHUSA
7.1.1 Tan TeKymero KOHTPOJIs
Pe3ynpTarsl TEKyHIEro KOHTPOJISI 3HAHUA M MEKCECCHOHHOM aTTeCTaluH
OLICHUBAIOTCS 110 CIEAYIOLIEH CUCTEME:
«aTTECTOBaH»;
«HE aTTECTOBAH).

Pe3yabTaThl 00y4eHus,

Komme- Kpurtepun
XapaKTepH3ylolHe ATTecTOBaH He arTecTroBan
TCHIMs ¢(hOPMHPOBAHHOCThL KOMIIETCHLIUH OCHUBAHHS
YK-1 3HATh HCTOYHUKH U CTIOCOOBI Oruer no Brmonaenue pador B| HeprimonHeHue
aHanu3a MHGOPMAINH, BBIIEJICHUS |1ab0opaTopHBIM CPOK, paboT B CPOK,
ec 0a30BBIX COCTABIAIOMMX sl paboram, TecT MIPEYCMOTPEHHBIN B | IPEyCMOTPEHHEI
pellIeHNs TOCTABICHHBIX 3aJau. pabounx it B pabounx
IporpaMMax IporpaMmax
YMETb pacCMaTpHUBaTh pazauuHble |Pemenne Brmmonnenue pador B| HesbimosnHenue
BapHUaHTHI PEIICHUS TOCTABICHHBIX |CTaHJAPTHBIX CPOK, paboT B CpOK,
3ajad, rPaMOTHO, JIOTHYHO, MPAKTUYECKHX 3314 | IPEAYCMOTPEHHBIH B | IPEAYCMOTPEHHBI
apryMEeHTHPOBaTh U (POPMUPOBATH pabounx i B pabounx
COOCTBEHHBIE CYXKJICHHS U OL[EHKH, IIporpamMmax IIporpaMMax
OoTIM4aTh (HaKTHl OT UX
HMHTEPIPETALNH IPYTUMHU
YYaCTHUKAMU IS TEILHOCTH.
BJIAZICTh HABBIKAMU IIPOBEIECHUS Pewenue Brimosnnaenue padot B| HesrbinmonHeHue
XMMHYECKOTO SKCIIEPUMEHTA, NPUKJIaIHBIX 33724 B CPOK, paboT B CPOK,
criocobamu pacdera KOHKPETHOU IIPElyCMOTPEHHBIH B | IPEAYCMOTPEHHBI
TEPMOANHAMUYECKHX U TIpeAMETHOH 00nacTi pabounx it B pabounx
KUHETHYECKHUX MapaMeTpoB mporpaMmax IIporpaMmax
XUMHYECKHX MPOLECCOB U
6a30BBIMH CIIOCOOaMHU
TEXHOXUMHUYECKOTO KOHTPOJIS
KadgecTBa CTPOUTEIHHBIX
MaTepHAaJIOB
OIIK-1 3HATh OCHOBBI 0011e# 1 pu3mueckoii (OTger o Brmosaenue pador B| HepeimonHeHue
XHUMHH, TEPMOANHAMHYECKUE U 1m1ab0opaTOPHBIM CPOK, paboT B CPOK,
KWHETHYECKHE SBICHNUS, pabotam, TecT MIPEIYCMOTPEHHBIN B | IPETyCMOTPEHHBI
CONPOBOKIAIOIINE XUMUUECKHE pabouux it B pabounx
MIPOIIECCHI, XapaKTePHbIE IPH IporpamMmax IIporpamMmax
MOJYYeHUH M HKCIUTyaTaI[iH
CTPOUTENIBHBIX MaTEPUANIOB U
KOHCTPYKLMH, (PU3UKO-XMMUYECKHE
CBOMCTBA BEILECTB, COCTABISAIOMINX
OCHOBY CTPOUTEIbHBIX MAaTEPUAIIOB
YMETb IPUMEHSTh OTy4YEeHHbIE Pemenune Brinonnenue pador B| Hesbinonnenue
3HaHWUA 110 o01ei u Guznueckont CTaHIAPTHBIX CPOK, pabor B cpok,
XUMMU IPU U3YUEHUU IPYTUX MIPAKTUYECKUX 3a/a4 | IPEAYCMOTPEHHBIH B | IPEAYCMOTPEHHBI
JUCITUTUIAH U B CTPOUTEIHLHOM pabodmx i B pabounx
MPAKTHKE. IIpOrpamMmMax IIpOrpamMmMax




BJIaJI€Th HABBIKAMH IIPOBEACHUS Pemenne Brmonnenue padot B| Hesbimonnenue
XUMHMYECKOT0 3KCIIEPUMEHTA, MIPUKJIAJHBIX 337124 B CPOK, pabor B cpok,
criocobamu pacuera KOHKpPETHOH NIPEyCMOTPEHHBIN B | IPeyCMOTPEHHBI
TePMOANHAMUYECKUX U TIpeAMETHOH 00acTi pabounx i B pabounx
KWHETHYECKHUX [TapaMeTPOB nporpammax nporpammax

XUMHUYECKUX TMPOLECCCOB U

0a30BBEIMH CITOCOOAMM

MaTepHaJioB

TEXHOXUMHUYICCKOTO KOHTPOJIA
Ka4veCTBa CTPOUTEIBHBIX

7.1.2 JTan npoMeKyTOYHOr0 KOHTPOJIS 3HAHU I
Pe3ynpTaThl MNpPOMEXYTOYHOTO KOHTPOJS 3HAHWM OLIEHUBAIOTCA B
cemMecTpe AJIs O4HOM (popMBI 00yUEHUS IO YETHIPEXOAITIBHONW CUCTEME:

COTITUYHOY;
«XOPOIIIOY;

«YIOBJIETBOPUTEIBHOY;
«HEYJIOBJICTBOPUTEIBLHOY.

K Pe3yabTaThl 00y4eHus, K

OoMIIe- XapaKkTepusyriue UTECPUN

Temust c q)‘l: v pl:m gm::c“ OIIE[!)HI/IB::HHH OTan4yHo Xopomo Ynosi. Heynosu.

KOMIICTCHIIUH

YK-1 3HaTh UCTOYHUKU U Oruer 1o Brimonnenu | Beimonnenve | Brinonnenue B tecte
crocoObl aHaIu3a nabparopHbIM| e Tecta Ha | TecTa Ha 80- | Tecta Ha 70- | menee 70%
nHpOpMAaLNH, paboram, Tect| 90- 100% 90% 80% TIPaBUIIHLHEI
BEIJICIICHUS e¢ 0a30BBIX X OTBETOB
COCTABILTFOIINX IS
peIIeHHs TOCTABICHHBIX
3ajad.
yMeTb paccmaTpuBath  |Pemenue 3amgaun | IIpomemownct | IIpogemonctp | 3anaun He
pa3InIHbIC BapHAHTHI CTaHJAPTHHIX | pEIICHBI B P HpOBaH HpOBaH peTIeHBI
peIIeHHS TOCTABICHHBIX |IPaKTHICCKH MOJTHOM | BEpHBIH XOJ | BEPHBIH X0
3a/1a4, TPaMOTHO, X 3a/1a4 obbeme u pereHus peuieHus B
JIOTUYHO, MOJTyYeHBbl | BCEX, HO HE | OOJBIITMHCTBE
apryMEHTHPOBATh U BEpHbBIC MOJIy4eH 3amaq
dhopmupoBaTh OTBETHI BEPHBIN
CcOOCTBEHHBIE CYKIEHUS OTBET BO
Y OLIEHKH, OTIINYATh BCEX 3a/1a4ax
(axThI OT MX
HHTEPIpETANNN
JPYTUMU YIaCTHHKAMU
JIeSITEIbHOCTH.
BJIaJIETh HaBbIKAMU Pemenue 3agaun [Iponemoncr | Ilponemonctp | 3amauu He
MPOBEICHUS MPUKIAJHBIX | pEIICHBI B P UpOBaH HUpOBaH pelIeHbI
XUMHUYECKOT0 3a/a4 B MOJIHOM | BEpHBIM X011 | BepHBI X0
JKCIIEPUMEHTA, KOHKPETHOU obbveme u pelIeHus penieHus B
crocobamu pacuera MpeIMETHOW | TodydeHsl | BceX, HO He | OOJBIIMHCTBE
TEPMOJIMHAMHUYECKHUX U |00iacTu BEpHBIC MOJTy4eH 3amaq
KHHETUYECKUX OTBETHI BEPHBII
napameTpoB OTBET BO
XUMHUYECKHUX MPOIECCOB BCEX 3a7adax
1 0a30BBIMH CIIOCOOAMU
TEXHOXUMHUUYECKOTO
KOHTPOJISI KauecTBa
CTPOUTENbHBIX
MaTEepUAJIOB

OIIK-1 3HATh OCHOBBI 00IIeH 1 |OTYeT 1Mo Brinonnenu | Bemmonnenue | Boimonnenue B tecte
(usnueckoit Xumuw, nabpatopHbIM| e Tecta Ha | Tecta Ha 80- | Tecta Ha 70- | menee 70%
TepMoanHaMudeckue u  [padoram, tect| 90- 100% 90% 80% MPaBHJIBHBI
KWHETHYECKHE SBICHNUS, X OTBETOB




COIPOBOXKIAOIINE

XMMHUYECKHE TIPOLECCHI,
XapakTepHble IpU
HOJIYYEeHUH U
9KCIUTyaTaluH
CTPOUTENBHBIX
MaTepuaoB 1
KOHCTPYKLHH, HU3nKO-
XUMHYECKHE CBOWCTBA
BEILIECTB, COCTABIISIOIINX
OCHOBY CTPOHUTENBHBIX
MaTepuagoB
YMETb IPUMEHSTh Pemenue 3amaun | [Ipomemomnct | IIpogemonctp | 3amaum He
MOJTyYCHHBIC 3HAHUS [0 |CTAaHJAPTHBIX | PEIICHHI B p UpoBaH HpPOBaH pELICHBI
o0meit 1 pu3mIecKoit MIPaKTUYECKH MOJIHOM | BEpHBIA X0 | BepHBIN X0
XUMMH IIPH U3yUYEHUH X 3a1a4 o0beMe n peuenus pelieHus B
APYTrux JUCHUIIIIMH U B TIOJTY4YCHBI BCCX, HO HC OOJIBIINHCTBE
CTPOUTENBLHOM MPAKTHUKE. BEpHBIE MOJIy4YeH 3a1a4

OTBETBI BEPHbII

OTBCT BO
BCEX 3aJadax
BJIaJIETh HaBbIKAMU Pemienne 3amaun [Iponemonct | [Iponemonctp | 3amauu He
MPOBEICHUS NPUKJIAAHBIX | pPEIICHHI B p UpoBaH HpOBaH peLIeHBI
XUMHYECKOTO 3a1aq B TIOJTHOM | BEpHBIH XO7 | BEpHBIN X01
9KCIIEPUMEHTAa, KOHKPETHOH obbeme u pemeHns pemIeHus B
criocobamu pacuera MPEJMETHON | TOJy4eHB! | BceX, HO HE | OonpmmHCTBE
TEPMOJMHAMUYECKUX U |00macTi BEpHBIC MOJTy4YeH 3amaq
KHHETHYECKHUX OTBETEHI BEPHBIN
mapamMeTpoB OTBET BO
XUMHYECKHX MPOLIECCOB BCEX 3aJavyax
1 0a30BBIMH CTIOCOOAMU
TCXHOXUMHUYCCKOTO
KOHTPOJISI KauecTBa
CTPOUTEIIBHBIX
MaTepuagoB
7.2 IlpumepHblii mNepeYyeHb OLEHOYHBLIX CpeICTB  (THIOBBIE

KOHTPOJIbHBbIE 33JaHUSl WIH WHbIe MATEPHAJIbl, HEOOXOAUMBbIE VISl OLIEHKH
3HAHUH, YMEHU, HABBIKOB M (WJIH) ONbITA 1eATEJIbHOCTH)

7.2.1 TIlpumepHblii TmepeyeHb 3aJaHMi Il NOATOTOBKH K
TECTHPOBAHUIO
1. [Tomy4yeHue aneTaTHOTO IMIENKa U3 MEJITI0I03bI BO3MOXKHO 0JIaroiapsi HaTHIHio
B HEW ...
O onokcuasblX pparMeHTOB O THIPOKCUIBHBIX TPYII

O MEeTWIECHOBBIX TPyIIl O 1ukIHYecKkux (pparMeHTOB

2. O0BeM pacTBOpa XJIOPHUIA KaJIbLMs C MOJISIpHOU KoHLeHTpanuei 0,1 moib/1,
HEOOXOUMBIN JJIs1 OcaXkaeHUsT KapOoHaT-uoHOB U3 200 MJ1 pacTBOpa KapOoHaTa
KaJus ¢ MOJISIpHOM KoHUeHTpauuel 0,15 Monb/a, paBeH  MUJUIMIIUTPAM.

O 200 O 100

O 150 O 300

3. Kucnbie conu 00pa3yroTcs B peakiusix, CXeMbl KOTOPBIX UMEIOT BHJ ...

o Zn(OH), + HCI o KOH + H,SO4

o CaCO3+ H0 + CO; o 2KOH + H,SO,




4. B COOTBETCTBHH C TEPMOXUMHUYECKUM YPABHEHHEM

FeO(rs) + Hz (r) = Fe(ys) + H2O(1), AtH® = 23k /]

i nostydenus 560 r xxkeneza HE0OXOUMO 3aTpaTUTh KX Tera.

O 23 O 230

O 560 O 115

5. Ilpu HarpeBanuu O6EIKOB B BOJHBIX PAaCTBOpax KUCIOT U IIEJI0YEH
ITPOUCXOJINT HX ...

O BwICaIMBaHHE O okucieHue

O xoHzeHcanus O  ruapoaus

6. [l kauecTBEHHOT0 OOHAPYKEHHS KapOOHAT-HOHA HCIIOIB3YETC Sl pacTBOP

O cpenneii conu O  CWIBHOTO OCHOBAHHUS
O  opraHnyeckoro MHIMKaToOpa O CHIBLHOU KHCIIOTBI

7. Ha BHeIIIHEM PHEPreTUYECKOM YPOBHE aTOMa 3JIEMEHTa, 00Pa3yIoIIero
BBICIIMH TUAPOKCH cocTaBa HOO3 - COnepKUTCA  3IEKTPOHOB.

O 6 o 7

(O] O 4

8. IIpu paboTte raabBaHUYECKOTO AIEMEHTA, COCTOSIIETO U3 CEPEOPSHOTO U
MEJIHOTO 3JIEKTPOAOB, NOrpykeHHbIX B 0,01 M pacTBOpBI X HUTPATOB
(E°(Ag+/Ag)= 0,80 B, E°(Cu?*/Cu)= 0,34 B), Ha KaToe IPOTEKAET PEaKIHs,
YPaBHEHHUE KOTOPOl UMEET BHU/I...

O Cu? +2e=Cu° O Ag°-e=Ag+

O Ag'+e=Ag° O Cuc-28 =Cu?+

9. Peaknueit mommMepHu3aiii MOKHO IOJTYYHUTh BEIECTBO, Ha3BaHUE KOTOPOTO
O nepnon O auHTpoH

O mHailoH O Tediion

10. CBeueHne aToMOB, MOJIEKYJ WJIM APYTMX YAaCTUL, BO3HUKAIOLIEE MPU
AJNIEKTPOHHBIX MEPEX0aX U3 BO30YKIEHHOIO COCTOSIHUSI B OCHOBHOE,
Ha3bIBAETCH...

O »smuccuen O penakcanuei

O nJroMuHecHeHIen O  doromerpueii

11. ATtomsl yraepoaa B mosiekyiie CoHs HaXoasaTCs B COCTOSIHUM -
rUOpUIU3AITIH

O spd O sp

O sp? O sp?

12. JIiia cmeleHus paBHOBECHSI B CUCTEME

Ha(r) + S(18)=H2S(r), AiH® = -21x/Ix

B CTOPOHY 00pa30BaHus CEPOBOIOPOIa HEOOXOUMO ..

O MOHU3UTH JABJICHUE O NOBBICUTH JIABJICHUE

O  BBecTH KaTanau3aTrop O [OOHHU3UTH TEMIIEPATYPY




13. B xauecTBe HU3KOMOJIEKYJSIPHOTO BEUIECTBA B PEAKLUAX MOJIUKOH ICHCAI[IH
yaiie Bcero oopasyercs ...
O  HS O HO
0O CO O NaCl
14. BemecTBo, M3MEHAIOIIEE CBOIO OKPACKY B 3aBUCHUMOCTH OT pH cpenbl
Ha3bIBAETCH ...
O kpacutenem O snekTposUTOM
O pearenTom O UHIUKATOPOM

15. dns nmpurorosnenus 2 1 0,1 M pactBopa NaOH tpebyercst 1
TUAPOKCUJIA HATPHUS

O 40 O 4

O 16 O 8

16. [Ins noBbIIEHUS TEMIIEPATYPBI KATIEHUS pacTBopa Ha 1,04°C
(Enz0 = 0,52rpaa.kr/Moib) He00X0IMMO, YTOObI KOHIICHTPALIHS

PAcTBOPEHHOI'O B HEM HE3JIEKTPOJIUTA COCTABIISIIA MOJIB/KT.
0O 2 O 0,2
O 0,1 01

17. KoapduuueHnt nepe MojaeKyi0il BOCCTAaHOBUTENS B YPaBHEHUH PEaKIIUU
K>Cr,07 + NaNO, + H,SO,4 = Crz(SO4)3 + NaNO; + K,SO, + H,O paBeH

O 3 O 2

O 1 O 4

18. [IpoaykTaMu, BEIAEISIOIIMMUCA HA HTHEPTHBIX JIEKTPOAAX MPH DIEKTPOIU3E
BOJIHOTO pacTBOpa cyib(ara HATpus, SABISIOTCH ...

O Na u O, O Na u SO,

O HuO; O HyuS
19. I1pu noMouwm JaKMyca MOKHO Pa3iIMuUTh PACTBOPHI COJEH
O FEClz n A1Br3 O Na,SOs u NacCl
O NaClu NaZSO:e,_ O K350, u CaBr;

20. Ecnn yBenmmuunth gasiienue B 10 pa3, TO CKOPOCTh MPSIMOW pEaKUU
H; (r) + Brz (r) = 2HBr(T), npu yciaoBUU €€ 3JIEMEHTapHOCTH, YBEIIUUUTCS B

pas.
O 5 O 20 O 50 O 100

7.2.2 TlpuMepHbIi NepevyeHb 3aJaHUM JIA pelieHUs] CTAHIAAPTHBIX
3agay4



Tema 1. OcHOBHBIE CTEXMOMETPUYECKHE 3aKOHbI
U pacyeThbl 110 YPABHEHUAM peaKkuui
3agaya. B3aumonelcTBHE QIIOMUHHUSA C PAacTBOPOM COJISTHOM KHUCIIOTBI
IIPOTEKAET M0 CIEAYIOLIEH PEaKLIUN:

2Al + 6HCI — 2AICl; + 3H,1

B peakuuu yyactByror 2,7 Kr amoMuHus. Paccunraiite 00beM BoOpoAa,
BBIJICJIMBIIIETOCS B XOJI€ PEAKIMH, MPOTEKAIOIIEH MPYU HOPMAJIbHBIX YCIOBUSX, a
Tak >xe npu temneparype 28 °C u naBienun 102 xlla; aOCoMOTHYIO MIOTHOCTH
BOJOPOJA U INIOTHOCTh BOJOPOJIA IO BO3AYXY; Maccy 00pa30BaBLIErOCs XJIOpUIA
AIIOMUHUS U MacCOBYIO JIOJIIO AIFOMUHUS B HEM.

Pemenne. Peaknys npoTekaeT no ypaBHEHUIO

2Al + 6HCI — 2AICI; + 3H; 1.

B BUAC Ta6J'II/IHBI npeacTaBuM MOJIIPHBIC MACChbl, KOJIMYCCTBO MOJIb H
COOTBCTCTBYIOINMC UM MACCBhl YYAaCTBYIOIIKUX B PCAKIIUH BCIICCTB.

Al AlCl3 H,

M, r/monbe | 27 |27 +3- 2
35,5=133,5

V, MOJIb 2 2 3

YroObl HaliTh 00BEM BOJOPO/A, BBIICIMBIICTOCS B PEaKIUU MPU HOPMATBHBIX
YCIIOBHSIX, COCTABHM TIPOTIOPIIHIO:

54 r Al BeiiensiroT U3 KucaoTe (22,4-3) 1 Bogopo/a (1o ypaBHESHHIO PEAKIIHH)
2700 r Al BeiensroT U3 KUCIOTHI V, JT BOoAOpo/a (110 YCIOBHIO 3a/1a4H);

Vy = 2700\,:_%212’4 3 =3360 1.

JIns ycnoBui, OTIUYHBIX OT HOPMAaJbHBIX, O0BEM Ta3a PacCYMTacM II0
ypaBHeHuio (1.4):

\Y

_v-R-T _3360-831- (273+28) 3678411

X p 22,4-102
wi 1o popmyse (1.3):
_ Ppy-Vy'T 101-3360 - (273+28)
V= > = 573102 =3678,4 n.
AOCOIOTHYIO TUIOTHOCTh BOJIOPOJIa paccunTaem no gopmysie (1.6):
M
Hy) 2

PH,= Vi —22’4:O,O9r/n.

OTHOCHTEBHYIO ITIOTHOCTH BOJIOPO/IA 110 BO3AYXY paccuntaeM 1o ¢popmyie (1.8):

M
peoso . _2) _ 2 _ 47
(H2) M(GOS‘O) 29
Maccy 00pa3oBaBIIErocst B PeakilMM XJOPHJA JKEJE3a PACCUMTAEM IO
YPaBHEHMIO PEAKIIMHU, COCTABUB IIPOIIOPIIHIO;



2700 r Al obpasyroT mA|(:|3

54r Al o6pasyror 267 r AlCl3;

2700-267
m = ———=13350r.
AICI, 54

Maccoyro ponro xene3a B AlCl; paccuntaeM, HCX0s1 COOTBETCTBEHHO U3
ATOMHBIX M MOJIIPHBIX Macc aTOMOB U MOJIEKYI:
133,5 r AICl; cocrasnsaror 100 %
27t Al  cocraBmror  x %;
27-100
X=—-—
1335
Tema 2. Kitaccbl HeOpraHm4ecKux coeIMHeHui

=20,22 %.

3apayva 1. Kakue u3 nepedynciieHHbIX HUKE BEIECTB SABJISIOTCS OKCUIAMU:
H>CO;, BeO, KO, SO, Mg(NOs),? Vkaxute uX CBOHCTBa (OCHOBHBIE,
KUCJIOTHBIE, aMmdoTepHble). Hamummre ypaBHEHUS peakiuil, 10Ka3bIBaIOLIUX
XapaKkTep OKCHUJIOB.

Pemenne. B HameM nmpumepe KUCIOTHBIM OKCUIOM sABIsieTCs okcua SOs.
[Ipu B3amMmomelCTBHM C BOJON OH 00pa3yeT CEepHUCTYIO KHUCIOTYy H>SOs, C
OCHOBAaHUSIMU U OCHOBHBIMU OKCHJIAMU — €€ COJIM:

SO, + H,O — H)SO0s;

SO, + 2LIOH — Li,SO; + H)O;

SO, + Na:O — NaySOs.

Oxkcung KO mposiBiasieT OCHOBHBIE CBOMCTBA, PAacTBOPSIETCS B BOJE C
o0pa3oBaHMEM OCHOBaHUA. B3auMoaeicTByeT ¢ KHCIOTaMU U KHUCIOTHBIMU
OKCHJIaMHU ¢ 00Opa30BaHUEM COJIEH B COOTBETCTBUH CO CJICAYIOIIMMHU PEAKLIUSIMHU:

KoO + H,O — 2KOH;

KO + 2HCI —2KCl + HO;

Ko O + CO, — K,(CO:a.

BeO — amdoTepHsbIif okcHll, HEPaCTBOPUMBIN B BojJe. EMy cooTBeTcTBYyeT
TUAPOKCU]I, TPOSBIIAIONININ KUCTOTHBIE cBolicTBa (H2Be; — kuciora) 1 o0CHOBHBIE
cBoiictBa (Be(OH); — ocHoBaHue). AMQPOTEpHbIE OKCUIbBI B3aUMOJEHCTBYIOT C
KUCJIOTaMHU U ILI€JI0YaMH, a TaKXK€ C KUCIOTHBIMM M OCHOBHBIMH OKCHUJAMHU C
00pa30BaHUEM COJICH:

BeO + 2HCI — BeCl, + H0;

BeO + CO, — BeCOs

BeO + 2NaOH — Na,BeO, + H,0;

BeO + KO — KyBeO:s.

3agaua 2. CocTraBbTe ypaBHEHHUS PEAKIUil MOITYYEHHs] BCEX BO3MOXKHBIX
coJiell TpH B3aMMOACUCTBMM  THAPOKCHUAA Oapusi W CEPHUCTOM KHCIOTHI.
Hasosure nomydennsie comu.

Pemennue.

Ba(OH), + H,SO3 — 2H,0 + BaSO3; - cynbdut 6apusi.



[Ipu HenmoctaTouHoM [Isi OOpa3OBaHUA CpeNHEH COJMU KOJUYECTBE
OCHOBAHUS MOJIy4aeTCsl KUCIas COJIb:

Ba(OH), + 2 H,SO3 — 2H,0 + Ba(HSOs), — runpocyabhuT capusi.

Jns mpeBpaieHuss KHUCJIOW COJMM B CPEIHIO HEOO0X0JMMO J100aBUTH
OCHOBAHHUE:

B&(HCO3)2 + B&(O]‘[)z — 2BaCO; + 2H,O0.

[Ipu HETOCTATOYHOM JIJIsE 00Opa30BaHMS CPEAHEH COJIM KOJIUUECTBE KUCIIOTHI
MOJTy4aeTCsl OCHOBHAS COJIb:

2Ba(OH); + H,SO3 —2H,0 + (BaOH),SO3— ruapokcocyabhuT 6apusi.

HeobxoauMo MOMHUTH, YTO TPABWIBHOCTH COCTaBICHUS XUMHUYECKOUN
dbopMyibl TIPOBEPSICTCSI 1O PABEHCTBY BAJCHTHOCTH (CTEMEHU OKHUCIICHUS)
OCHOBHOTO M KHMCJIOTHOTO OCTaTKOB. BaJ€HTHOCTP OCHOBHOIO OCTaTKa
OTIPENICIISICTCS YUCTOM 3AMEUIeHHBIX SUOPOKCO2pYynn B MOJIEKYJIE OCHOBaHHUS Ha
KHCJIOTHBI OCTAaTOK; BAJICHTHOCTH (CTENEHh OKHMCIICHHS) KUCIOTHOTO OCTaTKa —
YUCTIOM 3AMEWeHHbIX amoMOo8 BOJOPOJAa B MOJIEKYJIE KHCJIOTHI Ha OCHOBHOM
OCTAaTOK.

3amaya 3. IlpuBenute ypaBHEHHE pEaKIUU TOJYYEHUS THIPOKCHU]IA
amomuHus. Ompenenure ero cpoiictBa (mpuponay). Hammmmre ypaBHeHUS
pEeaKLMii, JOKA3bIBAIOIINE UX.

Pemenue. ['upokcu altlOMUHUSI HEJB3SI MOJYYUTh HEMOCPEACTBEHHBIM
B3aUMOJICICTBUEM OKCHUJA aJTIOMUHHUS C BOJIOM, T.K. OKCHJ HE PACTBOPHUM B BOJE,
MO3TOMY €0 MOYKHO MOJYYUTh CICIYIOIIUM ITyTEM:

Al(NO3)3 + 3NaOH — Al(OH)3; + 3NaNQO:s.

['uapokcua amomMuHus oOnagaeT ampOTEpHBLIMU CBOMCTBaMH, T.€.
JBOMCTBEHHOM MPUPOAON, CIEAOBATEIBHO, MOXKET B3aMMOJICCTBOBAaTh KaK C
KUCJIOTHBIMH, TaK U C OCHOBHBIMU OKCHJIaMU, TUIPOKCHIAMHU.

Peaknyu, moareepkaaronme KuCcJIOTHbIE CBOMCTBA THAPOKCHUIA:

Al(OH); (HAIO,;) + KOH — KAIO; + 2H,0;

2AlI(OH)3 (HAIO,) +  BaO — Ba(AlO,), + 3H,O0.
Peaknnu, moarsepskaaronime OCHOBHbBIE CBOMCTBA THIPOKCHA!

2Al(OH)3 + 3H,CO3 — Aly(CO3)3 + 6H,0;

2Al(OH)3 + 3503 — Al(SOy)3 + 6H-0.

Tema 3. DHeprernka ¥ HANPABJICHHOCTb XUMHYECKHUX MIPOLIECCOB

3apanme 1. Paccuutaiite TerioBod 3(PQPEKT XUMHUECKOW peakilud,
NPOTEKAIOMIE B CTaHOAPTHBIX  HM300apHO-M30TEPMUYECKHX YCIOBHSX, IO
ypaBHEHHUIO:

CH4(3) + COZ(Z) — ZCO(Z) + ZHZ(Z), €ClIu
AHCH, =—74,8 xJI/MOIb; AtH°CO, = —394,0 xJIx/MOIB;
AH°CO =—-110,5 xJIx/Mob; AtHH, = 0 k]JIk/MOTIb.

VYkaxxure, Kakas 3TO peaklMs 3K30- WM dHAoTepMmHuueckas. Kakoe KoinyecTBo
TEIIOTHI OyAET 3aTpadyeHo Ha noiydenue 30 Kr Bogopoaa?



Pemenue. TemnoBoii >ppexT xumuueckoit peakun AH®, mpoTekaromei B
CTaHAAPTHBIX HM300apHO-U30TEPMHUUECKUX YCIOBHIX, PACCUUTAEM, TMOJIb3YSAChH
cieacTBueM 3akoHa ['ecca (3.1):

AHOZ 2 V'AfHOnpoc).peaK -2 V'AfHOucx.s-m
AH®= (2'AfHOC0(2) + Z'AfHOHQ(e)) - (AfHOCH4(3) + AfHOCOg(g)).
AH=2- (=110,5) +2- 0 — (— 74,8 —394,0) = 247,8 x]Ix.
Tax kax AH®> 0, To npouecc aHdomepMuvecKuii.

W3 ypaBHEHHS peakUuu CIAEAYET, YTO JJIs MOIy4eHHs 2 MoJie (v1) win 4 T
(m = v - M) Bomopona TpeOyercsi 3arparuth 247,8 kJlkx Temnorel. Ecium B
pe3ynbTare mpoiiecca o0pazyeTcss HHOE KOJMYECTBO BemiecTBa (V2), TO TEIJIOTY
paccunteiBaeMm 1o popmyne AH= v -AH/ vy

vo = m/M, v, = 30-10%/2 = 15-10° moueii,
AH = 15-10°- 247,8/2 = 1,8585-10° k] x.

3agaua 2. Bo3moxuno 5 CaMOITPOU3BOJILHOE B3aUMOJICHCTBUE

KapOoOHaTa KaJIbLIMs U OKCHJIa KpEMHHUS, IPOTEKAIOIIEE [0 YPABHEHUIO
CaC03(Kp)+ SiOg(Kp) — CaSiO3(Kp) + COZ(Z)
B CTaHapPTHBIX H300apPHO-U30TEPMUIECKUX YCIOBUSIX?

Pemenne. KputepreM camMonmpou3BOJIBHOTO TPOTEKaHHs Ipolecca B
3aKpBITOM CUCTEME B HM300apHO-M30TEPMHUYECKUX YCIOBHUSX SIBISETCS yOBUIb
sHepruu ['mb66ca. Paccuntaem wu3Menenue sHepruu ['nbb6ca AG® B xone
JIAaHHOM PEaKInK, BOocHonb30BaBmuch ypapHenneM AG? = AH — T-AS°. Bennuuny
M3MEHEHUS SHTAJBIIUHN PEaKLIUK PACCUUTAEM 10 YPaBHEHHIO:

AHOZ(AfHO COZ(Z) + AfHO CaSiO:g(Kp)) — (AfHO SiOz(Kp) + AfHO

CCIC03(KP )).
OHTanbuu 00pa30BaHMs BCEX YYACTHUKOB PEAKIIUU OepeM U3 TaOIUIIbI
CTaHJIAPTHBIX (PU3UKO-XUMUYECKUX BEJTUYUHUH .
AtH®COs) = —393,5 k]Jlx/Monb; AtH? CaCOs4p) = —1206,0 KJ[5x/MOITB;
AtHPSiOgp) = —859,3 kJlk/Monb; AtH®CaSiOssy, )= — 1584, 1k I/MOJIb.
[loncraBuB 3HaUEHUS B ypaBHEHUE, TOTYIHM
AH® =-363,5-1584,1 — (-859,3 - 1206,0) = 87,7 xJIx.

Beuncnum m3meHenue dSHTpormu AS°mis peakumm, mporekaromeil B

CTaHAAPTHBIX YCIOBHSIX, UCMIONB3Ys TaONUYHBIE JaHHbIE (Ta0n.3.1).

S°CaCOs= 92,9 Jix/Monb-K; SPSiOapy = 42,1 Ik /Monb-K;
SO COZ(Z) = 231,521)K/MOHL'K; SOCaSiog(Kp) = 82,0
Jlx/Monb-K.

ASO = Xv- Sonpoo —2Zv-S Oucx.@-@;
AS? =50 COz(g) + SO CaSiO3(Kp) — g0 SiOz(Kp) — 0 CaCO3(Kp),
AS°=82,0+231,6-929-42,1=178,6 Jx/Kumu AS°= 0,179 xJI:x/K.
Paccuntaem AG°, Bocrosnp30BaBmMch HaiineHHbIMA 3HaueHusIMA AH 1 AS°:
AG°=87,7 - 298 - 0,179 = +34,36 k1.
[Mockoneky AG® > 0, To pmaHHBI npomecc B CTAHJAPTHBIX YCIOBHAX
CaMOIIPOU3BOJILHO MPOTEKATh HE MOKET.



Tema 4. Xumuveckasi KHHETHKA U PAaBHOBeCcHe

3agaua 1. PaccumraiiTe, BO CKOJIKO pa3 M3MEHHTCS CKOPOCTh PEaKIuu
obpazoBanus okcujaa cepsl (VI1), mpoTekarorieit Mo ypaBHEHHUIO
230;¢) + Oz¢) — 2505y,
a) IpY YBEJIIMYCHUHU KOHIIEHTparuu okcua cepsl (1V) B 2 pasa;
0) mpu yBeTMUEHUH BHEIITHETO JaBJICHUS B 3 pasa.
Pemenne. Kunernueckoe ypaBHEHHE pEaKIMHM, COTJACHO 3aKOHY
JEHUCTBYIOIUX MAacC, HMMEET BUI:

—k.c2 .
z)—kcso2 Co, .

a) 3amuileM KHHETUYeCKOe ypaBHEeHHE pu KoHIeHTpauu SO, B /1Ba pasa
00JIbIlIE UCXOTHOM:

v=k-(2Cs0,)?-Co, =4-K-(Cso, )*-Co, .
3aTeM HaXOIMM OTHOLICHHE CKOPOCTEH Iporiecca:
v B 4-K -(CSOZ)Z-CO2 _

v k-(Cso,)*Co,

Taxum oOpa3zom, mpu yBennueHnn KoHneHTpamuun SO, B 2 pa3a CKOPOCTh
peakunu Bo3pocia B 4 pasa;

0) B JaHHO peaKIny BCE BEIIECTBA HAXOASTCS B ra3000pa3HOM COCTOSIHUH,
MIOATOMY TIPU YBEITMYEHUH JaBICHHUS HAJl CHCTEMOU B 3 pa3a 00beM YMEHBIIUTCS
B TpHU pa3a, a KOHILEHTpalus KaXIOr0 U3 pEearupyroliux BeEIIeCTB,
CIIeZIOBATENIbHO, YBETHMUUTCS B 3 pa3a. Torma KWHETHYECKOE ypaBHEHHE 3aUIIIEM:

’ 2 2
v'=K-(3Cs0,)*-3Co, = 27-k-(Cso, )*-Co, .
2
' . 27-k '(CSOZ) Co, .
= : —
v k- (CSOZ ) ) COZ
Takum o0pa3zoM, Mpu yBEIMYEHUU JABJICHUS B 3 pa3a CKOPOCTh PEAKIUU
yBEIUYUTCA B 27 pas.
3amaua 2. OkucieHue cepbl NPOTEKAET O YPABHEHUIO
Sip) + Oz = SOz¢)-
Kax n3mMeHuTCst CKOPOCTh ITOW PEAKIMH MPU YBEITUUCHUU PEAKIIMOHHOTO 00BbEMa
B 3 pa3za?
Pemenue. B cinydae reTeporeHHbIX peakiyili B ypaBHEHUE 3aKOHA JCUCTBHS
MacCc BXOJAT KOHIIGHTPAIIMU BEIIECTB, HAXOMAIIMXCA B Ta30BOM (ase wim
pactBope. Kunetnueckoe ypaBHeHHE IJii TETEPOreHHOM peakiuu oOpa30BaHMS
OKCH/JIa CEPBHI 10 U3MEHEHHS TaBJICHUS UMEET BU/L:
v=K-cCo,,

217.

CnenoBartebHO,

nociie yBenU4eHUn o0bEMa B 3 pasza KOHIEHTpalus KUCIOPOJa YMEHBIIUTCS

, 1
Takxe B 3 pasa: v'=k- 3 Co, .



v 1 k-Co, 1
CrienoBaTeiibHO, - 3 k- Co, 3
Takum o0pa3zoM, npu yBeInYeHUU 00bEMA PEAKIIMOHHOIO cocya B 3 paza
CKOPOCTb PEaKlMi YMEHBIIUTCS B 3 pasa.
3agaua 3. Bo cKoJIbKO pa3 BO3pacTeT CKOPOCTh PEaKliu, €Clii TeMIIepaTypa
yBenuuutes Ha 40 °C? TemrnepaTypHbIi KO3(P(GUIUEHT peakluu paBeH 2.
Pemenne. Cornacuo ypasuenuto Baut-I'opda (3.10)

t2 —t]
b _ .10

Ut

7
1
Paccuntaem, BO CKOJIBKO pa3 YBEIUYHUTCA CKOPOCTh XHUMHYECKOW peakIvu,
MOJICTAaBMB B ypaBHEHHUE JAHHBIC U3 YCIOBUSA 3a/1a4H:
40
T _210-24-16,
0y
Takum oOpazom, rpu noseleHnn Temneparypsl Ha 40 °C cKopocTh JaHHOM
pEaKIuy YBETUIUTCA B IIIECTHAIIATH Pas.
3apaua 4. Peaknms mnpu Ttemmepatrype 20 °C mporekaer 3a 45 c.
TemnepaTypHblii KO3 UIMEHT cKopocTH peakuuu paBeH 3. Kakoe Bpems
notpedyeTcst s 3aBepiienus 3toit peakiuu npu 40 °C?
Pemenne. Paccuntaem Bo CKOJIBKO pa3 BO3pacTaeT CKOPOCTh PEaKIMU MpU

YBEJIMUCHUHM TEMIIEPaTyphl, BOCIOJB30BAaBIINCh  ypaBHeHueM Baunt-T'odda
(3.10):

t,—t
2"
Zj —y 10 |
1:1
40-20
V40 510 D40 _g2_g
D20 D20

Uem BbIIIE CKOPOCTH PEAKIMH, TEM 3a 0o0Jiee KOPOTKHMA TMPOMEKYTOK
BPEMEHHM OHa MPOTEKAeT, TO €CTh BpEeMsl MPOTEKaHUS peakuuu (7) oOpaTHO
HPOIOPIHOHATIEHO €€ CKOPOCTH () (3TO OTPaXKECHO B ypaBHEHHUH 3.5).

U, T
bo _ "ty

. T
o Lao

_ Uy Tyo

1
Orciona L4~ Tpo=—"45=3..

2T 9
[Tpu 40 °C peakius 3aKOHUUTCS 32 5 C.
3agava 5. Hanummre BeipakeHHs Ui KOHCTAHT PaBHOBECUS CIIETYIOIINX
peaKuniL:
2CO) + 01 S 2CO,),
Ca(OH)z4p) + CO2) S CaCOspy) + H2O )
Ot xakux (paKkTOpOB 3aBUCUT KOHCTAHTA PaBHOBECHS?



Pemenne.  Peaxius 2COp + Oz S 2C0;,, TOMOT'€HHaSI.
Bripaxenue
JUIsl KOHCTAHTBI PABHOBECHSI UMEET BUJL:

B [COz ]2
[coT-[o:]

Peakuusa Ca(OH)yip) + COz) S CaCOs4p) + H2Op)  TeTEpoTeHHas,
MIO3TOMY B BBIPAKEHHUE JII KOHCTAHTBI PABHOBECHUSI BXOIAT KOHLEHTPALMH
BEILIECTB, HAXOIAIIMXCS B >KHJIKOM WM Ia3000pa3HOM arperaTHOM COCTOSIHUH.
BrIpakeHne KOHCTaHTbI PABHOBECHUSI UMEET BU/I:

K — [H 20]
[COz] .
KoHcTaHTa paBHOBECHSI 3aBUCUT OT IPHUPOABI PEAarupyrOIIUX BEIIECTB U
TEMIIEpaTypbl, HO HE 3aBUCUT OT KOHUEHTPALIMH BEIIECTB U IABJICHHUS.
3agaua 6. B cucreme yCTaHOBUIIOCH PABHOBECHE:
2H|(2) s H2(2)+ |2(2), AH? >0.
Kak Hamo u3MeHuTh TeMneparypy, JaBJI€HUE U KOHLIEHTPALUIO PEAreHTOB,
YTOOBI CMECTUTh PABHOBECHE B CTOPOHY T€UEHUS MPSIMOU pPEaKLuu?
Pemennue.

1. Ipsamas peaxius sHgorepmudeckas (AH® > 0). CormacnHo mpusImITy
Jle lllaTenpe npy yBEIMUYECHUHN BHEIIHEN TEMIIEPATYPHI PABHOBECHE CMELIACTCS B
CTOPOHY 3HAOTEPMHUYECKOTO TMpoliecca (UAYLIEro C MOTJIOUIEHUEM TEIJIOTHI).
CrnenoBaTenbHO, JUIsl CMELIEHUS pPABHOBECHsI BIIPAaBO TEMIIEpaTypy Haao
YBEJIUYHTb.

2. B peaknun u3 nByx moneit HI monyyaercs mo ogqnomy Mmoo Hou o, T.€,
BCEro JIBa MOJIsA, I03TOMY U3MEHEHHE /aBJICHUsI HEe OyJIeT OKa3bIBaTh BIMSHHUE HA
CMELIEHUE PABHOBECHUS CUCTEMBI.

3. CMeleHne paBHOBECHS BIOPAaBO MOXHO JOCTUYb YBEIUYEHHUEM
koHueHtpauuu HIl wnu ynanenuem wu3 cucremsl Hp u |y, yTo mpuBener k
YBEJIMUEHHUIO CKOPOCTH MIPSIMOM peaKIIUH.

Tema 6. PacTBOpBI 2JIEKTPOJINTOB

3agaua 1. CocraBbTe MOJEKYIJISIPHBIE 1 HOHHO-MOJIEKYJISIPHBIE YPAaBHEHUS
peakiuii B3aumoieiicTBus mexy pactsopamu BaCl, u NaxSO4, Na,COs 1 HySO4,
CH3;COONa u HCI, Fe(OH); u HNO:s.
[Ipn cocTaBiICHHMM HMOHHO-MOJICKYJISIPHBIX ~ YPaBHCHHHA OTH  COCIUHEHUS
3aIACHIBAIOT B MOJICKYJISIPHOU (hOpMe, CHIIBHBIC PACTBOPUMBIC SJICKTPOJIUTHI — B
BUJIC NOHOB.

Jns peakunu:

BaCl, + Na,SO, —BaSO,|+ 2NaCl (monekyasipHOe ypaBHEHHE),

p p H p

CUTbH.IL.  CUTbH.IIL. CUTBH.I]L. CUTbH.O]I.

Ba?* + 2Cl~ + 2Na* + SO,>~ — BaSO,4] + 2Na* + 2Cl~ (nomHoe MOHHO-
MOJIEKYJISIPHOE YPaBHEHHE),



Ba?* + SO42~— BaSO4| (COKpaleHHOE HOHHO-MOJIEKYIIIPHOE YPABHEHUE).

Peakinuss BO3MOXKHA, TaK KaK OHa CONPOBOXKIACTCS OOpa3oBaHHEM
TpyaHOpacTBOpuMoro coenuHeHus BaSO,.

Na,CO3 + H,SO4 — Na,SO,4 + H,0O + COQT

p p p cnab.on.  2as

CUTbH.I]L. CUTbH.I]L. CUTbH.I]L.

2Na* + COz? =+ 2H* + SO,2”— 2Na™ + SO4*~+ H,0 + CO,1

2H" + CO32_—> H,O + COzT.

Peakiuss mporekaer, TaK Kak  COMPOBOXKIAETCS  OOpa3oBaHHEM
2azoobpasznozo coedunenus CO, u craboeo snekmpoauma H;0 .

CH3COONa + HCI — CH3COOH + NaCl,

p p p p
CUNbH.IJL. CUTIbH.I]L. cnab.o11. CUTIbH.IL.

CH3;COO™+ Na* + H* + CI"— CH5COOH + Na™ + CI,

CH3;COO™+ H* — CH3COOH.

B pesynbTate aTo# peakiuu odpasyercs cinadbiit anektpoaut CHzCOOH.

Fe(OH); + 3HNO; S Fe(NO3)s + 3H,0

H p p cnab.o.

cnao.on. CUTIbH.I]L. CUTIbH.IL.

Fe(OH); + 3H* + 3NO;™ 5 Fe®* + 3NO3; =+ 3H,0

Fe(OH); + 3H* 5 Fe3* + 3H,0.

Peakmus oOpaTtMa, Tak Kak Cpear UCXOAHBIX BEIIECTB U CPEAH MPOIYKTOB
peaKiuu ecTh caadbie SJEKTPOIUTHI.

3agaua 2. Beruucnute pH pacTBOopa THIPOKCHAA KaIBIHSA C MOJISIPHON
koHueHntpauuei 0,005 monb/n, cuntas nuccounanuto Ca(OH), nonHOM.

Pemenne. pH = — Ig [H']. T'uapokcun kanblus TpH JUCCOLMALIMN
o0pasyeT MOHBI Kajblusi u rugpoxcua-uomel: Ca(OH), S Ca?* + 20H~
Konnenrpanus noHoB OH cBs3aHa ¢ KOHIEHTpalueld HOHOB H' WOHHBIM
npoussenenuem Boael: [H] - [OHT] = 107 Orcroma [H*] = 1074/ [OHT.

W3 ypaBHEHUSs qUCCOIMAIIMN  CIIETYET, YTO

[OHT] = 2 [Ca(OH)2] =2 - 0,005 = 0,01 moms/m.
[H*]=107%%0,01 =102 mons/n; pH=-1g 1072 =12,

7.2.3 IlpumepHblii nepeveHb 3aJaHUIl Ui pelIeHUs NPHUKJIATHBIX
3aaa4
Tema 10. JJieKTpoAHbIC NOTEHIMAJBI M TAJIbBAHUYECKHE IJIEMEHThI
3amava. ['albBaHUYECKUI PJIEMEHT COCTOUT U3 XPOMOBOTO U OJOBSIHHOTO
ANEKTPOAOB B pacTBOpax HMX HUTPATOB. COCTaBbTE CXEMYy TalbBaHHUYECKOIO
AJIEeMEHTa, HAMUIIUTE YPaBHEHHUS 3JIEKTPOIHBIX MPOLIECCOB U TOKOOOpa3yrolen

c Cc
peaxiun. Berauciure DJIC: a) mpu craHmapTHBIX yeioBmsx ( Cr°F = Tsn®t = 1
C c

MOJIB/JI); 0) IpH KOHLIEHTPAIMAX cr3 = “sn® = 0,01 Monb/m,



Pemienne. IIpum cxemaTnyeckoW 3alyCH TajdbBAHUYECKOIO 3JIEMEHTA
rpaHula paszena MeXAY METAZIOM U PacTBOPOM 0003HAYAETCs BEPTUKAIbHOMN
4epTOM, TpaHULa MEXAY PACTBOPAMH 3JIEKTPOJIUTOB — JBOMHON BEPTHKAIBHOU
4epTod. AHOJ 3aIMCBHIBACTCS CIIEBA.

CpaBHMM  CTaHZApTHBIE  JJEKTPOAHBIC  IOTEHIUANbBl  METaJUIOB:

crét/er® = _ 0,74 B, sn?*/sn® = _ 0,14 B. Xpom, kak 00Jjiee aKTHBHBIM METaILI,

ABIIIETCSA AHOJOM, a OJIOBO — KaTOZOM.

3anuieM CXeMy TajlbBaHUYECKOTO DIEMEHTA:

(-) Cr | Cr(NOs)s || Sn(NO3); | Sn (+)
umn (<) Cr| Cr3* || Sn?* | Sn (+);

SIIEKTPOIHBIE IIPOLECCHI:
anogmbii:  Cr%— 3e” — Cr¥*  (mpouecc okucienus), X2
KaToAHbIL: SN?" + 2¢~ — Sn°  (mpouecc BOCCTaHOBIICHNS); x 3

ypaBHEHHE TOKOOOpa3yIolIeil peakiuu:
2Cr%+3Sn%* — 2Cr3* + 3Sn°,
Breruncnum anexktpoasukyiryto cuiy (3C):
a) crapgaprayio DJC £° 1o ects DJIC smeMeHTa NpPH CTaHIAPTHBIX
YCIIOBUSIX, KOT'/Ia KOHIEHTPAllMd MOHOB MeTaljla paBHbI 1 MOJIb/JI, paccuuTaeM o

ypaBHEHHUIO:
0 0

EO = EOKamoda - EOaHoc)a = ESn2+/SnO - ECr3+/CrO )
£°=-0,14 - (- 0,74) = 0,60 B;
6) B YCIOBHAX OTIMYHBIX OT CTAaHAAPTHBIX CHadajJla pacCUuTacM IIO
YPaBHCHHIO HepHCTa OTACJIBHBIC 3JICKTPOJIHBIC IIOTCHIHMAJIBI MCTAJIJIOB!:

0,059| c

ESn2+/Sn0 - ESn2+/Sn0 + 2 J sn?* ’
E. 2¢
sn2*/sn® = _ 0,14 + £259 |g:|_0_2 =-0,14 + £259 (-2) =-0,20 B;

. 0,059 c

ECr3+/Cr0 — ECr?’Jr/Cr0 + 3 9 o ’
E. s+
cr¥ /e = _ 0,74 + 0’(;59 IglO*Z =-0,74 + 0,059 -(-2) =-0,78 B;

a 3ateM 1o popmyie Berauciaum IJIC, yauThIBasi, 9TO 0JIOBO OCTAJIOCh KATOJIOM, a
IUHK — aHOJOM:

£ = ESn2+/SnO_ ECr3+/Cr0

£=-0,20-(-0,78)=0,58 B.



Tema 12. Koppo3us 1 3a1uura MeTaNIMNYeCKUX KOHCTPYKIMIA

3anaua 2. Mznenue u3 xenes3a ¢ NPUMECHIO HUKEIA HAXOAUTCS BO BJIAXKHON
cpene, COAEpIKAILEH YIIEKUCHbINA Ia3. Y KaXuTe, 10 KAKOMY MEXaHU3MY ITPOTEKAET
KOPPO3MOHHBIN IIPOLIECC, U HATUIIIUTE €r0 YPaBHEHUSI.

Pemenue. Yriekuciblii ra3 B3auMOJEHCTBYET C BOJIOM U 00pa3yeT cinadyro
yronpHyto kuciory CO; + H,O S H,COs, xortopas JIHUCCOIUUPYET IIO
ypaBuenuio H,CO3; S HY + HCO; . Takum 00pa3oMm, pacTBOp, B KOTOPOM
HAaxXOJIUTCA U3JIeTue, Oy1eT IPOBOIUTH JIEKTPUYECKHUI TOK, 1 OKHCIUTEIEM B HEM
SBISIFOTCS  Katuonsl H'. Kopposws, cienoBaTenbHO, MPOTEKAeT IO
ANEKTPOXUMUYECKOMY MEXAHU3MY.

3anuiieM cXeMy BO3HUKILETO KOPPO3UOHHOTO 3JIEMEHTA!
Fe|H™*,HCO; | Ni.
0 —

Fe2+/Fe0
OHO sABJIsIeTCq aHoAoM, a NI — kaTogoMm (Eﬁ'2+/N'0 = —-0,25B).
| |

Ha noBepxHocTu xejne3a (aHoJ1a) MPOUCXOUT MPOIECC OKUCIICHHUS.
VYpasHenue anognoro npouecca (anox Fe%):  Fe® — Fe?* +2¢”,
JKeneso B Buge noHoB Fe?* mepexomut B pacTBOP, a SIEKTPOHBI IEPETEKAIOT
Ha HUKENb. [TOBEPXHOCTh HUKEINS 3apsHKACTCS OTPHUIIATENBLHO, K HEH M3 pacTBOpa
HOIXOAAT KATHOHBI BOIOPO/1a, IPHHUMAIOT 3JIEKTPOHBI M BOCCTAHABIMBAOTCS.
Vpasuenue karoguoro nponecca (karox Ni°): 2H" + 2¢~— H,.

Kenezo Fe Gonee akTuBHBIN MeTamt ( E — 0,44 B) uem HHKEIb,

7.2.4 IlpumepHbIii NepevyeHb BONMPOCOB /I MOJATOTOBKHU K 3a4eTy

He npenycMoTpeHO yueOHBIM TIaHOM

7.2.5 IlpumepHblii nepevyeHb 3aJaHUl 1Jis1 pPelIeHUs] NMPHUKJIATHBIX
3aaa4

Cmpoenue geuwyecmea u peaKkyuoHHas CHOCOOHOCMb 6eU|eCme

OCHOBHBIE KJIAaCChl HEOPTraHMYECKUX COCAMHEHUN: OKCHUIbl (KHUCIOTHBIE,
OCHOBHBIE, aM@oTepHbIE), THUAPOKCUABI (KUCIOTHI, OCHOBaHHS, aM(OTEpHbBIC
TUAPOKCUIIBI), CcONu. [IpUHIMIO KUCIOTHO-OCHOBHOIrO B3amMopeicTBus. Comu
KHUCJIbIE, CPEIHNE, OCHOBHBIE.
OO0mme KBaHTOBO-MEXAHHYECKHE TPENICTABIICHUS O CTPOEHHE aToMa: BOJIHOBAS
MIPUPOJIa MUKPOYACTHUIL U AIEKTPOHOB, MJICKTPOHHBIE 00J1aKa, aTOMHBIC OpOUTAIIH,
aapo aroma. YpaBHeHue lllpenunrepa. KBaHToBbIE UHClia KaKk XapaKTEPUCTHUKA
COCTOSIHUSI DJIEKTPOHOB B aTOME: TJIaBHOE, OpOUTaIbHOE, MATHUTHOE, CTUHOBOE.
Tuner atomabix opOutaneit. [IpuHIUTIBI pacnpeneneHrue 3JIEKTPOHOB B aToOME.
[TocnenoBaTenbHOCTH 3aNOJIHEHUSI aTOMHBIX OpOWTaNei B COOTBETCTBUU C MX
sHeprueil. IlpaBuno KneukoBckoro. Ilpunuun Ilaynu u npasuno I'yHpa.
DONeKTpOHHbIE KOHPUTYpALIMK aTOMOB U MOHOB.
[lepuomnueckui 3axkoH J[.M. MenneneeBa. Ilepuommueckas cucrema JI.U.
MenneneeBa Kak ecTecTBeHHas Kkiaccupukamusi sneMeHToB. CTpyKkTypa
NEPUOANYECKOM CUCTEMBI: MEPUOJ, P, rpynna u noarpynmna. llepuonudnocts
U3MEHEHHUE CBOMCTB AJIEMEHTOB B MpEJeiax MEPUOJIOB U TIABHBIX MOJACPYIIII.



DHeprusi HWOHU3AIMU, CPOJCTBO K DIIEKTPOHY, 3JIEKTPOOTPULIATEIBHOCTD.
N3MeHeHne KUCTOTHO-OCHOBHBIX U OKHUCIIUTEIbHO-BOCCTAHOBUTEIBHBIX CBOWCTB
COEIMHEHUM.
MexanusMm 00pa3oBaHUsi KOBaJe€HTHOM cBsizu. OOMEHHBII H  JOHOPHO-
aKLETITOPHBIA ~ MEXaHU3M o0pa3oBaHus KOBaJieHTHOW cBsi3u. CBoOMCTBa
KOBQJIEHTHOW CBA3U. CUrma- W NH-CBSA3M, HAIPABICHHOCTb M DHEPIUSl CBS3H.
['uOpuauzanuss aTOMHBIX OpOUTaNield, reoMeTpuueckas CTPYKTypa MOJIEKYI.
KoBanentHasa cBs3p nonspHas u HenossipHas. [lomsipHocTs moinekyn. HMonHas
cBs13b. CTpOEHUE COECMHEHUM C MOHHBIM TUIIOM CBSI3U. Bal€HTHOCTH AJIEMEHTOB B
HOPMAaJIbHOM U BO30YKJI€HHOM COCTOSIHHSIX: CTETICHh OKHCJICHUS U 3apsi aTOMOB
B COCIMHCHMUSIX.
OKUCIIUTENBHO-BOCCTAHOBUTEIBHBIE MPOLIECChl. OKUCIUTENN, BOCCTAHOBUTEM.
Crenenp oxuciieHus. OnpenesieHHe OKHUCIUTENbHO-BOCCTAHOBUTEIBHOW POJIH
COCIMHEHUSI 0 CTENEeHH OKHCIIeHUs aTomMoB. PacctaHoBka k03(h(GUIIMEHTOB B
OKHUCJIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIUSAX METOJIOM JIEKTPOHHOTO OalaHca.
Xumuueckas mepmoOUHAMUKA U XUMUYUECKAA KUHEMUKA
OCHOBHBIE TEPMOIMHAMUYECKHUE MTOHATHS: CHCTEMA, TOMOT€HHAs U T€TepOreHHas
CUCTEMa, M30JUPOBAHHAS 3aKphITash CHUCTEMA, CUCTEMa OTKPBITas, MapameTpbl
COCTOSIHUSI CUCTEMBI, TepMOJUHAMHUYecKue (yHKIMH. BHYTpeHHssI 3Heprus u
sHTaNbNUA. TemnoBoi 3¢ heKT peakiuu. IHIOTEPMUUYECKUE U IK3OTEPMUUECKHUE
npoueccel. 3akoH l'ecca u cnencTtBus, BhITEKaromme u3 Hero. CraHgapTHas
SHTANBIMS O00pa30BaHUS CJIOKHOTO BEIIECTBA. TEePMOXUMUUYECKUE YpaBHEHHS.
OHTponMsi W K300apHO-U30TEPMUYECKHM  moTeHuuan. HampaBieHHOCTH
xuMuueckux npoueccos. |, || Hayana TepmoauHamMuku.
Xumunyeckass KHHeTHUKa. CKOPOCTh XMMHUYECKMX PEAKIMU. DHEPrus aKTUBALIVM.
YpaBHeHue AppeHuyca. 3aBUCHUMOCTb CKOPOCTH PEAKIUMU OT KOHIIEHTPALMH
pearupyronmx BEIIECTB W JaBJICHUS. 3aKOH JeilcTBUA macc. KuHernueckue
ypaBHeHHs. KoOHCTaHTa CKOPOCTH peaklHH.
BnusHne Ttemmeparypsl Ha CKOPOCTh XMMHMYECKOW peakiuu, IpaBuio BaHTt-
lodda, Temneparypusiii kodddunuent. BiusHue karammszaropa Ha CKOPOCTH
peakiuu. CylIHOCTh KaTaau3a.
ITporecchl oOpaTuMble W HeoOpaTHMbIe. XHMHYECKoe paBHoBecue. KoHcTaHTa
XUMHUYECKOro paBHoBecuda. [IpuHmun Jle-llarense. BnusHue temmeparypsl,
KOHIIEHTpAIINH, JABJICHUS U KaTaJIn3aTopa Ha CMEIICHUE PAaBHOBECHSI.
Pacmeopuwl. /lucnepcuvie cucmemut
O6mass xapaktepucTuka pacTBOpPoB. CrocoObl BbIpaXEHUS KOHIIEHTpaIUU
pacTBOpoB. MousipHas, MOJIsUIbHAsE KOHUEHTpAIMs, MOJIApHAsi, MaccoBas 10,
MOJISIpHAsI KOHLICHTpalUs SKBUBAJICHTOB. J[aBieHue napa pacTBOpPOB. 3aKkoH Pays
U1l pacTBOPOB HEAIEKTPONUTOB. [lOHMKEHHE TeMmepaTypbl 3aMEp3aHus H
MOBBIIICHUE TEMIEPATYPhl KUTIEHUS pacTBOpPOB. Kpuockomusi, 30yJUTHOCKOIHS.
OcmMmoc, ocMoTudeckoe nasienne. 3akoH Baut-I'odda.
Teopusi 3MEKTPOIUTUYECKON qUCCOLUALIMN AppeHUuyca. DIEKTPOJIUTHI CUIIbHbBIC
n cnabele. CTenmeHb W KOHCTAHTHI  JUCCONMAIMH. JJICKTPOJIUTHUYECKAS
JUCCOTHMAIINS CUJIBHBIX U CIA0BIX AJIEKTPOJUTOB: KUCJIOT, OCHOBaHHM, COJEH B
Boje. Crynenyaras aucconuanusi. oHHbIe peakuuu. Y CJI0BUS TEUEHUS PEaKLMii



oOMeHa B pacTBOpax AJIEKTPOIUTOB. DIEKTPOIUTHUYECKAS IUCCOLMAIUS BOJBI.
HNonnoe mpowmssenenue Boawrl (Kw). Bomopoassiii mokazarens pH kak mepa
KUCIIOTHOCTA M MIENIOYHOCTU cpeabl. pH kuciaor u ocHoBanuil. Ilonstue 006
uHauKaTopax. OKpacka MHAMKATOPOB B PA3JIUYHBIX cpeaax. ['maponus coieil.
Conu ruApOAU3YIOIKECS IO AHUOHY, N0 KaTHOHY, HETMAPOIU3YIOIINECS COJIH.
N3menenue pH cpenpl npu ruaponuse. BiusHue BHEMIHUX (PaKTOPOB HA CTETICHD
MOJIHOTHI TUAPOIN3a. bydepHbie cuCTEMBI.
[ToBepxHOCTHBIE  SIBICHUS W  afgcopOmums. JlucmepcHple  CHCTEMBI, HX
knaccudukanus. Kommonaasie cuctemMsl. Y CTORYUBOCTD AUCTIEPCHBIX CUCTEM.
Xumusa HeopeaHUUECKUX GANCYUIUX GEULEC 8
[TomyyeHnne, MEXaHU3M THAPATAMHA U KPUCTALIA3ALMHU, CBOMCTBA BO3IYLIHBIX
BSDKYILIUX MaTepUalioB (CTpOUTEIbHAS BO3YIIHAsI WU3BECTh, rurc). [lomydenue,
MEXaHU3M THAPATAWHA U KPUCTAJUIM3AIMHA, CBOMCTBA TUAPABIMYECKUX BSIKYIIUX
MaTepuayioB (TUIpaBiIMYecKass HM3BECTh, MOPTIAHIIEMEHT). beToH, kopposus
OeToHa B pa3IUYHbBIX Cpeax.
Inekmpoxumuueckue cucmemol
DIIEKTPOIHBIN OTEHIMAJ, MEXaHU3M €r0 BO3HUKHOBEHHUs. YpaBHeHHe HepHcra.
DJIEKTPOXUMHUYECKUN PsAJT HAMIPSYKEHUI METauIoB. THIIBI 3JIEKTPOIOB.
['anpBaHnueckue rneMeHTsl. M3mepenue anekTpoaBrxkyien cuisl. Ilonspusanns
U niepeHanpskeHrue. XuMHUYECKUE UCTOYHUKHU TOKA: IIEPBUYHbBIC TaJIbBAHUYECKUE
3JIEMEHTBHI, aKKyMYJISITOPBI, TOTIJIMBHBIE DJIEMEHTBHI.
Koppo3us wmeramnoB. Buasl koppo3un. MexaHu3M  3IEKTPOXUMUYECKOU
KOppO3uH. 3alIiTa METAIJIOB OT KOPPO3UU. MeTaNIM4eCKUE MOKPBITHS.
Ionumepor u onuzomepol
Ilowatue o noaumepax u oaucomepax. OpPraHUYECKHE M HEOPraHUYECKHUE
MOJMMEPBL. MEeTO bl TOTYy4YEHUS TOTUMEPOB: MOJUMEPU3ALUSA, TOJTUKOHICHCALIHS.
XUMHYECKOE CTPOCHHUE U CBOMCTBA MOJIMMEPOB. [[eCTpyKIMs TOTUMEPOB.
buononumepsl: momcaxapuibl, TOJTUU3O0MPEHBI, OCIKH.
Memoovl xumuueckozo uccied06anus 6euiecme
Xumuueckas uIeHTU(UKAIMS BemecTB. AHaIUTUYECKU curHaid. (OCHOBBI
Ka4eCTBEHHOTO M KOJIMYECTBEHHOI0 aHain3a. KauecTBeHHbIE peakiiuu Ha UOHBI.
Xumuueckne, PU3NKo-XuMHUYecKrue U (GU3NIECKUe METOIbl aHATH3A.
Opzanuueckue gaxcywjue cmpoumenbHvle Mamepuaivl
Knaccuduxanust opraHM4ecKuX BSKYIIUX CTPOUTEIIBHBIX MaTepuaioB. butymusie
BspKy1ue. [lomydyenue, CBONCTBA, MEXAHU3MBI TBEPJICHUS.

7.2.6. MeToguka BBICTABJIEHHSI OIEHKH TPH  NPOBeJAeHUH
MPOMEKYTOYHOM aTTeCTAIUN

(Hanpumep: Ox3zamen nposooumcsi no mecm-ouiemam, Kadcovlil u3
komopwix codepocum 10 onpocoé u 3adauy. Kasxicowiti npasuibHulli omeem Ha
sonpoc 6 mecme oyenusaemcs 1 6aniom, 3a0aua oyenusaemces ¢ 10 b6annos (5
bannoe eepmoe pewieHue u 5 6annoe 3a eepuvlii omeem). MaxcumanbHoe
Koauyecmeo Habpauuvix 6annos — 20.

1. Oyenxa «Heyoosnemeopumenvro» cmasumcs 6 ciyyae, eciu cmyoeHm
Habpan menee 6 6a108.



2. Oyenka «YooenemeopumenbHoy cmagumcs 6 ciyuae, eciu CHyOeHm
Habpan om 6 0o 10 b6annos

3. Oyenka «Xopowoy cmasumcs 6 cyuyae, eciu cmyoenm Haopan om 11 0o
15 6annos.

4. Oyenxa «Omauunoy cmasumcs, ecaiu cmyoeHm Habpan om 16 oo 20
6annos.)

7.2.7 IlacmopT OlleHOYHBIX MATEPHUAJIOB

Kon
KonTponupyemsle pa3ieinsl (TEMbI) HaunmenoBanue
Ne n/mm KOHTPOJIMPYEMO
JUCIUTLTAHBI . OLICHOYHOT'O CpeZCTBa
1 KOMITETEHIIUU
1 Crpoenue BemiectBa u peakuuonHas |YK-1, OIIK-1  [Tecr, 3amura
CHOCOOHOCTD BEIIECTB 1abopaTopHbBIX padoT,
2 OcHoBbl xumnueckon Tepmonunamuku|YK-1, OITK-1 Tecr, 3amuTa
1 KHHEeTHKH 71a00paTOPHBIX padoT,
3 PactBopsl. /lucniepcHbie cuCTEMBbI VK-1, OIIK-1  |Tecrt, 3ammuTa
J1a00paTOPHBIX padoT,
4 DJIEKTPOXUMHUYECKHUE TTPOIIECChI VK-1, OIIK-1 Tecr, 3amuTa
71a00paTOPHBIX padoT,
5 ITonumepsl U OJIUTOMEPHI VK-1, OIIK-1  [Tecrt, 3amuTa
1a00paTOpHBIX PadoT,
6 Crtpoenue BemiectBa u peakimonnas |YK-1, OITK-1 Tecr, 3amuTa
CIIOCOOHOCTH BEIIECTB 11aDOPATOPHEIX PadoT,

7.3. Mertoauueckue MaTepuajibl, ONpeAesilONIe MNPOUEeaYyPbl
OLlCHUBAHUS 3HAHMIA, YMEHNI, HABBIKOB M (WJIN) ONbITA 1eATEJIbHOCTH

TecTupoBaH#e OCYIIECTBISCTCS, JUOO TPH TOMOIIM KOMITBIOTEPHOU
CUCTEMBI TECTHPOBAHUS, JTUOO C MCIOJIH30BAHUEM BBIJIAHHBIX TECT-33/IaHUI Ha
oymaxkxuoM Hocutene. Bpems tectupoBanms 30 mMuH. 3aTeM OCYIIECTBISCTCS
MPOBEpPKA TECTa SK3aMEHATOPOM W BBICTABIISIETCS OLIEHKA COIVIACHO METOJMKHU
BBICTABJICHUS OIICHKH MPU MPOBEJACHUU MTPOMEKYTOUHON aTTeCTAINH.

Pemiennie craHgapTHBIX 3a7a4 OCYIIECTBIACTCS, JHOO TMpPH TTOMOIIU
KOMITBIOTEPHOW CHUCTEMBI TECTHUPOBAHMS, JUOO C MCMOJb30BAHUEM BbIJAHHBIX
3aa4 Ha OyMaxkHoM HocuTene. Bpems pemenuss 3amaud 30 muH. 3aTem
OCYUIECTBJISIETCS MPOBEPKA pEIICHUs 3a7a4 3K3aMEHATOPOM U BBICTABIIAETCS
OLICHKA, COrJJaCHO METOAMKHA BBICTABICHUS OLEHKM TMPU  MPOBEIACHUU
IIPOMEXKYTOYHOM aTTECTALNH.

Pemenne mnpukiagHeIX 3a7ad  OCYIIECTBISIETCS, JHOO TP TMOMOIIU
KOMITBIOTEPHOU CHCTEMBbl TECTUPOBAHUS, JUOO C HCIOJIH30BAHHEM BBIIAHHBIX
3amay Ha OymaxxHom Hocutene. Bpems pemenmst 3agau 30 muH. 3atem




OCYHICCTBICTCA IIPOBCPKA PCIICHUA 3addad 3K3aMCHATOPOM M BbICTABJIACTCA
OOCHKa, COIrjlaCHO MCTOAMWKM  BBICTABJICHHUA  OHOCHKH IIpU  IIPOBCACHUHU
HpOMC}KYTO"IHOI;'I aTTcCTalu.

8 YYEBHO METOANYECKOE U HTHO®POPMALIMOHHOE
OBECHHEYEHUE JUCHUIIJIMHBI)

8.1 Ilepeuenb yueOHOIl JuTEpaTypbl, HEOOXOAMMON /IJIsI OCBOEHHUA
AUCUMILTHHBI

1. KopoBun, Hukonait BacunbeBuu. OOmiast xumus [Tekcr] : yaeOHUK AJist
CTYJICHTOB BBICHIMX YYEOHBIX 3aBEJICHUM, OOYydYaroNUXCS MO TEXHUYECKUM
HarpasieHusM / H. B. KopoBus. - 14-e u3z., nepepad. - Mocksa : Akagemus, 2013.
- 488, [1] c. : un., tadn.; 24 cm. - (Beiciiee npodeccruoHanibHOE 00pa3oBaHUE.
bakanaspuar).; ISBN 978-5-7695-9864-7

2. I'munka, Hukonait Jleonumouu. O6mmas xumus [Tekcr] : yae6. mocobue
: nmonymeHo MO CCCP / TI'munka, Hukomnaii JleonumoBuu ; mox pexa. B. A.
[Tonkosa, A. B. ba0Okosa. - 18-e uzn., nepepab. u gom. - M. : FOpaiit , 2012

3. Xumus [TekcT] : yuebHoe mocodue / BopoHex. roc. apXUTeKTyp.-CTPOUT.
yH-T ; mox o6l pexn. I'. I'. KpuBneoii. - Boponex : [0. u.], 2013

8.2 Ilepeyenb MH(OPMALMOHHBLIX TEXHOJOTUH, HUCHOJIb3yeMbIX MPH
OCYyIIeCTBJICHMH 00pa30BaTeJIbHOI0 MpoLecca M0 AUCHHUILUIMHE, BKJIIOYas
nepeyeHb JIMIEH3MOHHOTO0 TNPOrPAMMHOIO  o0ecre4YeHHusl, PecypcoB
HHGPOPMALMOHHO-TEJIEKOMMYHHMKALUOHHOU ceTH «HTEepHET», COBPEMEHHBIX
Npo¢ecCHOHANBbHBIX 023 JAHHBIX U HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM:

1. UreHue nekmui OCYIIECTBISIETCA C HMCHOJIB30BAHWEM NPE3CHTALMN B
nporpamme «Microsoft PowerPointy.

2. Jlnga BbINOJHEHUA Ja00OpaTOpPHBIX pabOT UCHOJB3yeTCsl y4eOHbIN
nabopaTopHbIl KOMIUIeKC «XuMmus», coBMectuMbiii ¢ IIK u cHaO»keHHBIH
IPOrPaMMHBIM 00ECTICUCHHUEM.

3. Xwumunyeckuii karanor. Heopranuueckas xumus. CalTbl W KHHUTHU
http://www.ximicat.com

4. Chemnet - oduimaabHOE JIEKTPOHHOE H3JaHHE XHUMHUYECKOro (axysbTera
MI'Y http://www.chem.msu.ru/rus

5. CpaBoyHO-UH(POPMAITMOHHBIN caiiT 1o xumuw http://www.alhimikov.net

9. MATEPUAJIBHO-TEXHUYECKAS BA3A, HEOBXOJ/JINUMASI 1151
OCYHIECTBJIEHHUSI OBPAZOBATEJIBHOI'O ITPOLIECCA
Yuyeono-nabopamopnoe ooopyoosanue

1. Y4eOHo-11a00paTOpHbIA KOMILIEKC «XUMUSD) -ay/I.
6421

2. Nonomep H-160 - ayn. 6421
3. JTabopatopHusiii pH-metp JIITY-01 - ayn. 6421

4. llIxad ¢ BHITSHKHOM BEHTUIISITUEH -ayn. 6421

5. JIaGopaTopHasi XuMHUYECKasi OCyAa - ayn.
6421

6. AKBaJUCTUILIATOP - ayn. 6422


http://www.ximicat.com/
http://www.chem.msu.ru/rus

Texnuueckue cpeocmea ooyuenus
1.HoyTtOyk - oTxen opraHu3aliud U o0ecrieueHusl yueOHOro mpoiecca
2. MeauanpoekTop MporpaMm - OTJIe] OpraHu3aluu U o0ecrieueHus: yueOHOTo

Imponecca

10. METOJIUMYECKHUE YKA3AHUA J1JISA OBYUYAIOLIUXCS 1O
OCBOEHUMIO JUCHUIIJIMHBI (MO YJIS)
[To muctummuHe «XUMUS) YUTAIOTCS JICKIIUU, TIPOBOSATCS JTa00paTOpHBIC

paboTHI.

OCHOBOM W3Y4YE€HHS [UCHUIUIMHBI SBJISIOTCSA JICKIMH, Ha KOTOPBIX
M3JIaraloTCsl HanboJee CYIIECTBEHHBIE M TPYIHBIE BOMIPOCHI, & TAKKE BOMPOCHI, HE
HAIIe/ e OTpaXXeHHs B y4eOHOI TuTeparype.

JlabopaTopHble pabOThI BBIOJIHAIOTCS HA JIaA0OPATOPHOM O00OPYAOBaHUU B
COOTBETCTBUH C METOIMKAMU, IPUBEICHHBIMU B YKa3aHMSIX K BBIIIOJHEHHUIO paboT.

By yueOHbIX 3aHATHIA

ﬂeHTGHBHOCTL CTYyACHTA

Jlexuus

Hanucanne KOHCHEKkTa JIEKIMH: KPaTKO, CXEMaTHU4HO,
MOCJICIOBATEIbHO  (PMKCHPOBaTh  OCHOBHBIC  ITOJIOKCHHS,
BBIBOJIBI, (DOPMYJITMPOBKH, OOOOIICHHUS; IMOMEYaTh Ba)KHBIC
MBICJIM, BBIICNSATh KJIIOUEBBIE CJoBa, TepMmuHbL. [IpoBepka
TEPMHHOB, TMOHSITUHA C TOMOUIBIO AHUMKIONEANMN, CIOBapEu,
CIIPAaBOYHMKOB C BBINUCHIBAHUEM TOJKOBAaHUH B TETPAlb.
O6o3HaueHue BOIPOCOB, TEPMUHOB, MaTepuajga, KOTOpbIE
BBI3BIBAIOT TPYJHOCTH, IOUCK OTBETOB B PEKOMEHIYEMOM
nuteparype. Ecnu camocTosTeNnbHO HE yaaeTcsi pa3ooparbes B
MaTepuaie, Heo0XoauMo chOpMyIHUpPOBAaTh BONPOC M 3aJaTh
MIPEMNO/IaBATEIII0 Ha JICKIIUU WM HA TPAKTUUYECKOM 3aHSTHH.

JlabopaTopHas pabota

JlaGopaTopHbie pabOTHl TMO3BOJISIIOT HAYYUTHCS TMPUMEHSTH
TEOPETUYECKHE 3HAHUS, TOyUEHHBIC HA JIEKIIUH MPU PEIICHUN
KOHKPETHBIX 3a7ad. YToObl HamboJsiee palMOHAIBHO M TOJTHO
UCIIONb30BaTh  BCE  BO3MOXKHOCTH  JIAOOpATOPHBIX ISt
MOJTOTOBKH K HUIM HEOOXOIMMO: CIIEIYeT pa3o0paTh JEKIHIO 110
COOTBETCTBYIOIIEH TeMe, O3HAKOMHUTCS C COOTBETCTBYIOLIUM
pazmenoM  y4yeOHHWKA,  mpopaboTaTh  JOMOJTHHUTEIHHYIO
JTUTEPaTypy U UCTOUYHUKH, PEIIUTH 33a4U U BBITIOJIHUTH IPYTHE
MMUCHbMEHHBIC 3aJIaHUsI.

CaMocTosTenpHas pa60Ta

CamocTtosTenpHas paboTa CTYyIEHTOB CIIOCOOCTBYET TITyOOKOMY
YCBOGHHS yYeOHOrO MaTepuajia W pPa3BUTHIO HAaBBIKOB
camooOpazoBanus. CamMocTosTenbHass paboTa mpeanoiaraet
CJICYIOIIHNE COCTABIISIOIINE:

- paboTa ¢ TeKkcTamMH: YyUeOHHKaMH, CIPaBOYHUKAMU,
JOTIOJTHUTENIFHON ~ JINTEpaTypod, a Takke MpopadoTkKa
KOHCIIEKTOB JICKIIHIA;

- BBITIOJIHEHUE IOMAIITHUX 3aJIaHUH U PacUeTOB;

- pa60Ta Haa TCMaMU IJisl CaMOCTOSTCIbHOI'O U3YUYCHUS |

- y4yacTue B paboTe CTYJAEHYECKUX HAy4HBIX KOH(DEpeHIIHi,
OJIMMIIHNA/I;

- TOJITOTOBKA K MMPOMEKYTOYHOM aTTECTAIUH.

[Togroroska k
MIPOMEKYTOUYHOM aTTECTALINKI

I'oroBUTBCSI K  INPOMEXKYTOUYHOM  arTeCTallUd  CIEAyeT
CUCTEMATHYECKH, B TEUYEHHE BCEro cemecrtpa. VHTeHCUBHas
IIOATOTOBKA JOJDKHA HA4YaTbCs HE II03/HEE, 4eM 3a MeCsll-




IIoJITOpa [0 IIPOMEXKYTOYHOM arrecrauuu. JlaHHble nepen
9K3aMEHOM TpHU JHA 3(PQeKTHBHEE BCEro HCIOIb30BATH MJIS
ITIOBTOPEHMS M CUCTEMATU3alUN MaTepraa.




