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1. IlepeuyeHb MIIAHHPYEMBIX Pe3yJabTATOB 00y4eHUsI 10 AUCHHUIIJIMHE, COOTHECEHHBIX €
YCTAHOBJICHHBIMH B 00pa30BaTe/bHOM MPorpaMMe HHAMKATOPAMH J0CTHKEHH S

KOMIIeTeHII M

[To uroram OCBOCHHS TUCITUTUIMHBI 00YJAIOIIUIACS JOIDKEH JOCTHYD CIIETYIOIIIX
pe3yNIbTaTOB O0YYCHUSI:

U U3MEpEHUN

PACYCTHO-TCOPCTHUICCKUX pa60T C
HCIOJBb30BAHUCM TCOPCTUUCCKUX
OCHOB TPAJUIIMOHHBIX U HOBBIX
Ppa3acioB XUMUN

Kareropus | ®opmupyema Kon n HanmeHoBanme PesynbTaTnl 00y4yeHust 1o
(rpynma) 3| HHIMKATOPA JOCTUKEHUS AUCHUIIHHE
KOMMETeHI] | KOMIeTeHIHsI KOMIeTeHIINN
ui (c yxazannem
(npu KOJA)
HAJIMYNU
OIIK)
Obmenpode | OIIK-1 OIIK-1.1. CucremMatusupyer u 3HaTh: TEOPETUYECKHUE OCHOBHI Oa30BBIX
ccroHanbHBl | CriocobeH aHAJIM3UPYET PE3yIbTaThI XMMHUYECKUX JUCIUIUINH
€ HaBBIKU AQHAJIM3UPOBAT | XUMHUYECKHX SKCIIEPHMEHTOB, VYMeTs: peniate THIOBBIE ydeOHbBIE
b U HaOJIIOCHNH, I3MEPEHHH, a Tak)ke | 3aJadd [0 OCHOBHBIM (0a30BbIM)
HUHTEPIPETHPO | PE3yNbTaThl PaCYETOB CBOWCTB XMMHUYECKAM JUCLUTIHHAM
BaTh BEIIIECTB 1 MAaTEPHAJIOB Brraners: HaBbIKaMu paboOTHI ¢ yueOHON
pe3yNIbTaTHI JIUTEPATYpOH IO OCHOBHBIM
XMMHUYECKHX XMMHUYECKAM JTUCHUTIIHHAM
skcrepumento | OINK-1.2. Ipennaraer YMeTh: BBIIONHSTH CTAaHAAPTHBIE
B, MHTEPIPETALHIO PE3YJIBTATOB JiecTBHs (KiIaccU(UKaIys BEIECTB,
HaOIr0IeHIH COOCTBEHHBIX SKCIIEPUMEHTOB U COCTaBJICHUE CXEM IIPOLIECCOB,

cHCTeMaTH3alus JaHHBIX U T.I1.) C
YYETOM OCHOBHBIX MOHSTHI U OOLITHX
3aKOHOMEpPHOCTEH, (opMyTupyeMBbIX B
paMKax 0a30BBIX XUMHUYECKUX
JIICIUIIIAH

OIIK-1.3. ®opmynupyer
3aKJIIOYCHHS ¥ BBIBOJIBI 110
pe3yibTaTaM aHaJn3a
JIUTEPaTYpPHBIX JIAHHBIX,
COOCTBEHHBIX SKCIIEPUMEHTAIIEHBIX
1 pacyeTHO-TEOPETHYECKUX PadOT
XMMHUYECKOH HalpaBJICHHOCTH

YMeTh: BBITOIHATH CTaHIAPTHBIC
JieicTBHs (KiIaccu(UKaIys BEIeCTs,
COCTaBJICHUE CXEM IIPOLIECCOB,
cHCTeMaTH3alus JaHHBIX U T.IL.) C
YYETOM OCHOBHBIX MOHSTHI U OOLITHX
3aKOHOMEpPHOCTEH, (opMyTupyeMbIX B
paMKax 0a30BBIX XUMHUYECKUX
JIICIUIIIAH

OIIK-2
Crocoben
MIPOBOJIUTH C
COOIII0IEHHEM
HOPM TEXHUKH
0e30macHOCTH
XHUMHYCCKUH
IKCIIEPUMEHT,
BKJIIOUas
CHHTE3,
aHamus,
H3yYCHUE
CTPYKTYpHI U
CBOICTB
BEILIECTB U
MaTepHasoB,
HCCIIEOBAaHUE
TIPOIIECCOB C
UX y4acTHEM

OIIK-2.1. Pa6oraer ¢
XUMHUYECKUMHU BELECTBAMU C
COOJTIOICHUEM HOPM TEXHHUKHU
Oe3oIacHoCTH

3HaTh: CTAaHAAPTHBIC METOJIBI
TIOTYYeHHUs, MIACHTH(DUKAIIN 1
HCCIIEJIOBAHNS CBOMCTB BEIIECTB U
MaTepHaIoB, IIpaBHiIa 00pabOTKH 1
oopmiteHHs pe3ynbTaToB padoTHI,
HopMbl Th

OIIK-2.2. [IpoBoauT CHHTE3
BELIECTB U MAaTEpUAJIOB pa3HOU
IIPUPOABI C UCTIOJIB30BAHUEM
HMMEIOIIUXCS METOAUK

3HaTh: CTAaHAAPTHBIC METOJIBI
MIOTYYeHHUS, HIACHTH(DUKAIINT 1
WCCIIEJIOBAHMS CBOMCTB BEIIECTB U
MaTepHaIoB, IIpaBHiIa 00pabOTKH 1
ohopmIteHHs pe3ynbTaToB padoTHI,
HopMbI Th

YMeTh: IpOBOANTH MPOCTHIE
XMMHUYECKUE OIBITHI IO TPeIaraeMbIM
METOJUKaM

Brraners 0a30BbIMU HaBBIKAMHU
MIPOBEACHHS XUMHUYECKOTO
SKCTIEPUMEHTa U O(OPMIIEHHS €T
pe3yNbTaToB

OIIK-2.3. IIpoBomuT CTaHIapTHEIE
OIepaIyy JUIsl ONPE/IEIICHUS

3HATh: CTaHAapTHbIC MCTOABI
TOJTYUCHUA, I/IHGHTI/I(l)I/IKaHI/II/I u




XUMHUYCCKOI'O U (1)33OBOFO cocCTraBa
BCLICCTB U MATCPHUAJIOB HA UX
OCHOBC

HCCIIEJIOBAHNS CBOMCTB BELIECTB U
MaTepHaIoB, IIpaBHiIa 00paboTKH 1
oopmiteHHs pe3ynbTaToB padoTHI,

HopMbl Th

YMeTh: IpOBOANTH MPOCTHIE
XMMHYECKUE OIBITHI IO TpeIaracMbIM
METOJHKaM

3HaTh: CTAaHAAPTHBIC METOJIBI
TIOTYYeHHUS, MACHTH(DUKAIIN 1
HCCIIEIOBAHNS CBOMCTB BEIIECTB U
MaTepHaIoB, IIpaBHiIa 00paboTKH 1
oopmiteHHs pe3ynbTaToB padoTHI,
HopMbl Th

OI1K-2.4. [IpoBoauT UCCIETOBAHUS
CBOWCTB BEIIIECTB U MATCPHAJIOB C
HCTIOJIB30BaHUECM CEPUITHOTO
HAYIHOT'O 000pYTOBAHUS

2. HLeap 1 MecTO AMCUHHUILIMHBI B CTPYKTYpe 00pa3oBaTe/bHOI NPporpaMMbl

Juctummmaa «O0Ias XUMUs» OTHOCUTCS K 0a30BOM YacTH y4eOHOTO IUKIIA AUCIUTUIINH
noAroToBkH OakanaBpoB 1o HampasieHuto 04.03.01 - Xumus u nzydaercs Ha mepBoM Kypee B 1
ceMecTpe.

Jucuumnuna «O0Imas XuMush IpeaHa3HadeHa I yriyOJneHus ¥ 3aKperuIeHUs 3SHAHUMA
CTYACHTOB MO XMMHH U TOBBIIICHUS MOTHBAIMU K Mpoleccy oOydeHUss XUMuUU U paboTe B
XUMHYECKOH J1abopaTopuu.

Ilens u 3a0auu Kypca: pa3BUTHE y CTYJACHTOB CIIOCOOHOCTH BOCIIPUHUMATH, Pa3BUBAThH U
MCIO0JIb30BaTh TEOPETUUECKHNE OCHOBBI TPAJAUIIMOHHBIX U HOBBIX Pa3/Ie]IOB XUMHUH TIPU PEIICHUH
npodecCHoHANBHBIX 33124, PA3BUTHE XUMHUECKOTO MUPOBO33PEHUS, MBIIIUICHHUS, TPHOOPETEHUS
HABBIKOB TIO MPOBEICHUI0 XMMHYECKOTO IKCIEPUMEHTa, CHHTETUYCCKUMHU U aHATUTHUYCCKUMHU
METOJaMU TIONYYCHHS] U WCCICHOBAHMS XMUMHYECKUX BEUIECTB M PEAKIMi, a TakkKe yMEHUH
MIPEJICTaBJICHHSI TIONYYCHHBIX PE3YJIbTaTOB YUeOHOW M HAYYHOU AEATETbHOCTH B BUJAE KPAaTKHUX
OTYETOB U IIPE3CHTALINHN.

B mpomecce wm3ydeHus mucruruimHbl «OOmas XuMus», OOyJaromuecs  JIOJDKHBI
HAyYUTHCS HCIOJIb30BaTh, OOOTraliaTh W CHCTEMATU3UPOBaTh (hyHIAMEHTAIBHBIE 3HAHUS TIO
XUMHH, (PU3UKE, MATEMATUKE U JP. JUCIUTLIIHAM.

Hucuummuaa «OOmmas XuMus» HW3y4aeTcs B IEPBOM CEMECTpe Ha IMEpPBOM TOJIY
oOyueHus1, MOATOMY KOMIETEHIINH, (OPMUPYEMbIE B PAMKaX OCBOCHUS JAUCHUTUIHHEI, SBISIOTCS
OCHOBOTIOJIATAIOIIUMU M CO3JIAI0T Oa3UC IS NajdbHEHIero oopa3oBaTensHOTO MpoIiecca.

Jucnuminna «O01as XuMHUs» OTHOCHTCS K 00sg3aTenbHoi yacta OIT.

3. Coaepxanue padoueii nporpaMmbl (00beM JUCHUIIUHBI, THNIBI U BBl Y4eOHBIX
3aHATHI, y4eOHO-MeToAnYecKoe o0ecreyeHne CaMoCTOSTeIbHOI padoThl
00yyarmmxcsi)

Copneprxanue paboueii mporpammel npezacrasieHo B [Tpunoxenun Ne 1.

4. DoHJ OLIECHOYHBIX CPEACTB MO0 ANCHHUIIMHE

4.1.IlepedyeHb KOMNETEHIUI M HHAUKATOPOB I0CTHKEHUSI KOMIIETEHIMI ¢ yKa3aHUeM
COOTHECEHHBIX C HUMH 3AIVIAHMPOBAHHBIX Pe3y/1bTATOB 00y4eHUsI 110 AN CHMIIIMHE.
Onucanue KpuTepHUeB U MIKAJ OLEHUBAHUSA Pe3yJIbTATOB 00y4eHHsI 10 JMCIUIIINHE



Koxa u popmynuposka kommnerenunu OIIK-1 CrocoOeH aHanu3upoBaTh ¥ HHTEPIPETUPOBATH PE3yAbTaThl XUMHUECKUX HKCIIEPUMEHTOB, HAOIIOJCHUN

U U3MEPECHUMN

Koa u HammMeHoBaHue

PesynbTaTnl 00y4yeHust o

Kpurepun onieHnBaHMs pe3yabTaTOB 00yYEHNUS

HHAMKATOPA TO0CTUKEHUS AUCIUTIIINHE 2
KOMIIETCeHIIUH («Heynosnersopu 3 («Y IOBIIETBOPUTEIHHOY) 4 («Xopormio») 5 («OtnaHO»)
TEIBHOY)
OIIK-1.1. 3HaTh! TeopeTHdecKue | 3aTpyaHsETCA B Nmeer npencraBneHue o Nmeer npencraBneHue o Nmeer deTkoe, ILEIOCTHOE
Cucremarnsupyer U | OCHOBBHI 0a30BBIX | ONpEACICHUN COJIep’KaHNH OTJETIBHBIX COJIep’KaHUU OCHOBHBIX MIPE/ICTaBICHUE O COJCPKAaHUU

AHAJUM3UPYET PE3YIbTaThl
XUMHUYECKUX
SKCIIEPUMEHTOB,
HAOIOACHUNA, W3MEpEHU,
a  TaKkKe  pe3yabTaThl
pacyeToB CBOMCTB BEIIECTB
Y MaTepuasoB

XUMHWYCCKHUX TUCIUILINH

0a30BBIX HOHATHH
1 GOpMYIIpPOBKE
OCHOBHBIX
3aKOHOB XHMMUH

XUMHYECKHX AUCLUILINH,
3HAET TEPMHUHOJIOTHIO,
OCHOBHBIC 3aKOHBI XIMHH, HO
JIOITYCKAeT HETOYHOCTH B
(hopMyaHpOoBKax

y4eOHBIX KYpCOB 110 XHMHUH,
3HAET TEPMHUHOJIOTHIO,
OCHOBHBIE 3aKOHBI 1
MIOHMMAET CYIIIHOCTH OOIINX
3aKOHOMEpPHOCTEH,
N3y4aeMBbIX B paMKax 0a30BBIX
XMMHUYECKUX JUCIHUIUINH

OCHOBHBIX XUMHWYCCKUX KYPCOB

u O6HII/IX 3aKOHOMCPHOCTAX
XUMHUYCCKHUX Ipoueccos,
HN3y4aCMbIX B paMKax
OCHOBHBIX XUMHUYCCKUX
JUCHUIIINH

VYmMers: pemats Ttunosele | He ymeer YMeer penrats THUIIOBbIE YMeer pemars YMeer pemars 3agaun
yueOHbIe 3a1a4u o 3aJauy n3 0a30BBIX KYpCOB KOMOHMHUPOBaHHbIE 33J[a4H U3 | MOBBIIICHHOH CIOXHOCTHU M3
OCHOBHBIM (6a30BBIM) XUMHU 0a30BBIX KypCOB XHUMHUH 0a30BBIX KypCcOB XHUMHUH
XMMHUYECKAM JUCHHUIIMHAM
Braners: HaBbIkamu | He Bageer Braneer naBbIkamMu Brraneer naBbIkamMu Braneer naBbIkamMu
paboTsI c yueOHOH BOCIIPOU3BEJICHUSI OCBOEHHOTO | CAMOCTOATENBHOIO U3YUEHHUSl | KPUTUYECKOrO aHAIH3a
JIUTEPATYPOH IO OCHOBHBIM yueOHOro Marepuasia mno OTZEJIBHBIX Pa3/IesioB yueOHOH | yueOHOH HHpOpMaIHH 110
XMMHUYECKAM JTUCLUIIIHHAM OCHOBHBIM XHMUYECKUM JIUTEPaTyphl IO OCHOBHBIM OCHOBHBIM pa3zieaM XUMUH,
JUCHUIIIHHAM XMMHUYECKAM JUCLUUIUIMHAM U | (OPMYITMPOBKH BEIBOIOB U
00CYXIEHHUSI OCBOCHHOT'O y4acTus B JUCKYCCHH IO
MaTepuana y4eOHBIM BOIpOCaM
OIIK-1.2. IIpennaraer | Ymers: BBINONIHATH | He ymeer YMeeT UHTepnpeTUpOBaTh YMeerT coCTaBIIATh CXEMBI YMeeT nporHo3upoBathb
HMHTEPIPETALNIO CTaH/apTHBIE JIEHCTBUS pe3yIabTaThl OTHOCUTEIBHO IIPOLIECCOB C UCIOJIb30BAHUEM | PE3YJIbTAThl HECIOXKHBIX
pe3yNbTaToB COOCTBEHHBIX | (KiIaccuduKanms BEIIECTB, IIPOCTBIX XUMUYECKUX 3HAHUI OCHOBHBIX MOCIE0BATENBHOCTEN
JKCHEPUMEHTOB U | COCTaBIJICHHE cXeM IIPOLIECCOB C UCIOJIB30BAHUEM | XUMHUUYECKUX AUCLUILINH, HO XMMHUYECKHX PEAKIHH C

PACYCTHO-TCOPCTHUICCKUX
pa6OT C HCIIOJIB30BaHUEM
TCOPCTUICCKUX OCHOB
TPAAUIIMOHHBIX W HOBBIX
Ppa3acioB XUMUN

TIPOLIECCOB,
CHCTEMATH3AIUS JIAHHBIX U
T.II.) C YY4ETOM OCHOBHBIX
MIOHSTHIA u o0mmmx
3aKOHOMEpPHOCTEH,
(GOpMyIHpYEMBIX B paMKax
0a30BBIX XUMHUYECKUX
JIUCIUIITAH

OOIINX TpECTaBICHUH 1
3aKOHOMEpPHOCTEN,
N3y4aeMBbIX B paMKax 0a30BBIX
XMMHUYECKUX JUCIUTUINH

JIOMYCKAEeT OTIENIbHbIE
HETOYHOCTHU MPH
(hopMyITHPOBKE YCIOBUN
OCYIIECTBJICHUS TAKUX
IIPOLIECCOB

Y4eTOM OO0IIHX
3aKOHOMEPHOCTEH IPOIIECCOB,
M3Yy4aeMBIX B paMKax
OCHOBHBIX XHMHUYIECKUX
JUCIIATUTAH




OIIK-1.3. ®opmynupyet
3aKJIFOYCHHS U BBIBOJBI 110
pesyabratam aHajm3a
JIUTEPATYPHBIX  JAHHBIX,
COOCTBEHHBIX
9KCTIEPUMEHTAIBHBIX u
pacyeTHO-TEOPETHYECKUX
pabor XUMHYECKOH
HaIpaBJICHHOCTH

Ymers: BBITIOJTHATD
CTaHIApTHBIC JeUCTBUS
(kymaccuduKanys BEIIECTB,
COCTaBJICHHUE cxem
TIPOLIECCOB,
CHCTEMaTU3alus JaHHBIX H
T.II.) C YY4ETOM OCHOBHBIX
MOHSTHIA u o0mmx
3aKOHOMEpPHOCTEH,
(bopMyITUpyeMBIX B paMKax
0a30BBIX XUMHYECKHX
JACIIATUTAH

He ymeer

YMeeT HHTEpIpeTHpOBaTh
pe3yNbTaThl OTHOCUTEIBLHO
TIPOCTBHIX XUMHUUECKUX
HPOLIECCOB C UCIIOIb30BAHUEM
OOIINX TpECTaBICHUH 1
3aKOHOMEpPHOCTEN,
N3y4aeMBbIX B paMKax 0a30BBIX
XMMHUYECKUX JUCIUTUINH

YMeeT COCTaBIISITh CXEMBI
IIPOLIECCOB C UCIOJIB30BAHUEM
3HaHU OCHOBHBIX
XUMHWYECKAX TUCIUIUIAH, HO
JIOMYCKA€eT OTIENIbHbIE
HETOYHOCTHU MPH
(hopMyITHPOBKE YCIOBUN
OCYIIECTBIJICHUS TAKUX
IIPOLIECCOB

YMeer mporao3upoBath
PE3yABTATHI HECTIOKHBIX
MOCTIeTOBATENBHOCTEH
XUMHYCCKUX PEAKIINA C
Y4eTOM OO0IIHX
3aKOHOMEPHOCTEH IPOIIECCOB,
M3y4aeMBIX B paMKax
OCHOBHBIX XHMHUYIECKHUX
JUCTIATUTHH

Kon u popmynuposka komnerernun OIK-2 CnocobeH MpoBOIUTH C COONIOIEHUEM HOPM TEXHHUKH 0€30MaCHOCTH XUMUYECKUH IKCIIEPUMEHT,
BKJIIOUAsi CHHTE3, aHAIN3, U3YUYEHUE CTPYKTYPHI U CBOMCTB BEIIECTB U MaTEPUaJIOB, UCCIIEOBAHNE MTPOILIECCOB C UX Y4aCTHEM

Koa u HammeHoBaHue
HHIMKATOPA JOCTUKEHUS

PesynbraTnsl 00y4yeHust
10 AUCHMILTHHE

Kpurepun onieHnBaHMs pe3yabTaTOB 00ydEeHNUS

2
KOMIIETCHIIUH 3 («Y 0OBIETBOPUTEILHO 4 («Xopomo» 5 («OtnuaHO»
(«HeynoBieTBOPHUTEITHLHON) («n P ) («Xop ) («O 0»)
OIIK-2.1.  Paboraer c | 3HaTh: cTaHIApTHEIC 3aTpynHsaeTcs B Nmeer npencraBineHue o Nmeer npencraBneHue o Nmeer ueTkoe, LENOCTHOE

XUMHYECKHMH BEIIECTBAMHU
¢ coOmojeHneM  HOpM
TEXHUKH 0€30MacHOCTH

METO/BI TTONTyIEeHUS,
UACHTU(UKAINHT U
HCCIIeJOBAHMS CBOMCTB
BEIIECTB ¥ MaTEpPHaoB,
npaBuiia 00pabdoTKU U
oopmIteHHs pe3yIbTaTOB
pabortsl, HopMbl Th

OTIpeIeIICHUH 0a30BBIX
TIOHATHH U (OPMYITUPOBKE
OCHOBHBIX 3aKOHOB XVMHU

COZICPYKAHUH OTACIBHBIX
XUMHYECKHX AUCLUILINH,
3HAET TEPMHUHOJIOTHIO,
OCHOBHBIC 3aKOHBI XIMHUH, HO
JIOITYCKAeT HETOYHOCTH B
(hopMyaHpOBKax

COZIep)KaHUM OCHOBHBIX
Y4eOHBIX KYpCOB IO
XHMHUH, 3HACT
TEPMUHOJIOTHIO,
OCHOBHBIE 3aKOHBI U
MOHUMAET CYIHOCTb
00IIMX 3aKOHOMEPHOCTEH,
M3y4aeMbIX B paMKax
0a30BBIX XHMHYECKUX
JCLIMIUTHH

peaACTaBJIICHHUC o
COACPIKaHNU OCHOBHBIX
XUMHWYCCKHUX KypCOB u
O6HII/IX 3aKOHOMCPHOCTAX
XUMHUYCCKHUX mpoueccos,
HN3y4aCMbIX B paMKax
OCHOBHBIX XUMHUYCCKUX
JUCHUIIINH

OIIK-2.2. [IpoBoaut
CHHTE3 BEILIECTB u
MaTepHAIIOB pas3Hoit
TIPUPOIBI C
HCIOJIB30BAHUEM
HMMEIOIINXCS METOIUK

3HaTh: CTaHIAAPTHBIE
METO/BI TTONTyIEeHUS,
UACHTU(UKAIUHT U
WCCIIeJOBAHMS CBOMCTB
BEIIECTB ¥ MaTEpPHaoB,
npaBuiia 00paboTKU U
oopmIteHHs pe3yIbTaTOB

pabotsl, HopMBI Th

He ymeer

YMeeT HHTEpIpeTHpOBaTh
Ppe3yNbTaThl OTHOCUTEIBHO
TIPOCTBHIX XUMHUUECKUX
HPOLIECCOB C UCIIOIb30BAHUEM
OOIINX MpECTaBICHUH 1
3aKOHOMEpPHOCTEN,
N3y4aeMBIX B paMKax
0a30BBIX XUMHYECKUX

YMeeT COCTaBIISITh CXEMBI
MIPOLIECCOB C
HCIOJIb30BAaHUEM 3HAHUN
OCHOBHBIX XUMHYECKHUX
JUCIHTUIAH, HO
JIOIYCKAeT OTJENIbHbIE
HETOYHOCTHU MPH
(hOopMYyITHPOBKE YCIOBUN

YMeeT nporHo3upoBaTh
Pe3yIIbTaThl HECIOKHBIX
TIOCIIEI0BATEILHOCTEH
XMMHUYECKHX PEAKIHH C
Y4eTOM OO0IIHX
3aKOHOMEpPHOCTEN
TIPOLIECCOB, N3yYaEMBIX B
paMKax OCHOBHBIX




JUCHUIIINH

OCYHICCTBJICHHUSA TAKUX
IpOoIeCcCOB

XUMHWYCCKHUX TUCIUILINH

YMeTh: IpoBOANTH He ymeer YMeeT npoBOANTH OJHO- U YMeeT MpoBOAUTH OJHO- | YMeeT BBIOJIHATH
MIPOCTHIE XUMUYECKHE JIBYXCTaJIMHHBINA CHHTE3 TIO U IByXCTaUMHBIA CUHTE3 | JIEMOHCTPATHUBHBIE OIIBITHI
OITBITHI 10 MpEJIaraeMbIM npe/IaraeMoi METOIMKE C TI0 TIpe IaraeMoi 10 XUMHH; OJTHO- U
METOUKaM BBIXO/IOM IIEJIEBOTO MTPOAYKTa | METOJMKE C BHIXOIOM JIBYXCTaIMHHBINA CHHTE3 TIO
Mmenee 50% OT 3asiBJICHHOr0 B | IEJIEBOro NPOAYyKTa Oosee | MmpeajaraeMoi METOANKE C
METOJIMKE; aHAJIU3 50% oT 3asBJICHHOTO; BBIXO/IOM IIEJIEBOTO
MIOJTYYE€HHOT'O BEIeCTBa WICHTU(HUKALIIIO 1 MIPOJYKTa COIJIACHO
OJTHMM M3 CTaHJapTHBIX HCCIIeJOBAaHUE CBOMCTB 3asBJICHHOMY B METOJINKE;
Merof0B. Jlomyckaer MIOTYYEHHBIX BEIIECTB U TIPOBO/INTH KOMIUIEKCHBIH
OT/EJIbHBIE OIUOKY MPH MaTepHaloB. YMeeT aHaJIN3 U MCCIIeI0OBaHe
o(hopMIIEHHH ITPOTOKOIIA ohopMIATE pe3ysIbTaThI CBOMCTB HOJTyYEHHBIX
9KCIIEpPUMEHTA SKCIIEpUMEHTA C BEIIECTB ¥ MaTEepPHaoB.
HEeOOJIBIINM KOIMYECTBOM | YMeeT opopMIIITh
3aMeuaHui Ppe3yNbTaThl SKCIIEPUMEHTA
B COOTBETCTBHH C
3asIBJICHHBIMH
TpeOOBAHUIMU
Braners: 6a30BbIMH He Bnaneer Braneer 6a3oBeiMu HaBEIKaMu | Biajeer HaBbIkamMu Braneer naBbikamMu

HaBbIKAMU IPOBCACHUA
XUMHYCCKOI'O
OKCIICpUMCHTA U

CHHTEC3a, I/I,HGHTI/I(l)I/IKaHI/II/I u
HU3Y4YCHUS CBOMCTB
HCCJIOXKHBIX BCIICCTB

CHHTEC3a, I/I,HGHTI/I(I)I/IKaHI/II/I
" U3Yy4CHUA CBOIICTB
OTACJIIBHBIX KJIaCCOB

CHHTEC3a, I/I,HGHTI/I(I)I/IKaHI/II/I
" U3y4CHUA CBOICTB
BCLICCTB U MAaTCPHUAJIOB,

oopmiteHns ero BEIIECTB (MaTepHajoB), IIPABUILHOTO
pe3yabTaToB IIPABUIBLHOTO IIPOTOKOJIUPOBAHUS
IIPOTOKOJIUPOBAHUS OIBITOB
OIBITOB
OIIK-2.3. IIpoBogut | 3HaTh: cTaHAAPTHBIE 3arpyaHsiercs B BEIOOpe Nmeer obmmee mpeacraBienne | 3HaeT CTaHIApTHHIC 3Haer CTaHAapTHBIE
CTaHJApTHBIE ONEpalMX A | METOABI IOTY4YEHUS, METOZa MOTYYEHUH, 0 METOAAX MOJIY4EHUs, METOABI TOJTY4EHHUS, METOABI MONTy4ECHHUS,
OIIPEJIETIEHUs] XUMHUYECKOro | MACHTH(UKAIMN 1 UACHTH(UKAINHT U UACHTU(UKAINHT U UACHTU(UKAINHT U NACHTU(HUKALIH u
u ¢azoBoro cOCTaBa | UCCIEIOBAHUS CBOMCTB HCCIIEI0BaHNs CBOWCTB HCCIIEI0BaHNs CBOWCTB HCCIIEI0BaHNs CBOWCTB HCCIIE0BaHUS CBOICTB
BELIECTB M MAaTEpPHaJOB Ha | BEILECTB U MAaTEPHUAJIOB, YKa3aHHOT'O BEILECTBA, HE | OTAEIbHBIX KJIACCOB BELIECTB, | PA3JIMYHBIX FPYIII Pa3IUYHBIX TPYIII BEILECTB
HX OCHOBE npaBuiia 00paboTKU U 3HaeT TpeOOBaHMH K npaBmiIax 6€30I1acHOr0 BEIIECTB ¥ MaTEpUAJIOB,; M MaTepuanoB; IpaBUia
oopmiteHHs pe3yIbTaToB | OOPMIIEHHIO PE3YAbTATOB | OOpaIeHus ¢ HUIMH U npaswia Th npu pabdore ¢ | TeXHUKH 6e30MmacHOCTH
pabortsl, HopMBbI Th skcriepumenTa ¥ HopM Th | criocobax mpezcrasieHns HUMH, OCHOBHBIE mpu  paboTe ¢  HUMH,

PE3YIbTATOB SKCIICPUMCHTA

TpeOOBaHUS K
oopmiteHnIO
pEe3yIbTaTOB
9KCHIEPUMEHTA, HO
JIOMYCKAeT OTIEIbHbIC

OCHOBHBIE TpeOOBaHUS K
ohopMIIEHHIO PE3yIBTAaTOB
9KCIIEpUMEHTA




HCTOYHOCTH

YMeTh: IPOBOIUTH
MIPOCTHIE XUMUYECKHE
OITBITHI 10 MpEJIaraeMbIM
METOJUKaM

He ymeer

YMeer npoBOAUTE OIHO- U
JIBYXCTaUIHBINA CUHTE3 110
TIpe;IaraeMoi METOIUKE C
BBIXOJIOM IIEJICBOTO MPOIYKTA
menee 50% ot 3asBICHHOTO B
METOUKE; aHAIU3
MTOJTYYCHHOTO BEIIECTBA
OJTHUM W3 CTaHIaPTHBIX
MeTonoB. Jlomyckaer
OTJIENTBEHBIC ONIHOKHU TIPU

o OopMIICHHH TIPOTOKOIIA
AKCIIEPUMEHTA

YMeeTr npoBOJUTE OJJHO-
U JBYXCTAIUMNHBIA CUHTE3
IO TIpeIaraeMoun
METOIHUKE C BBIXOIOM
LIEJIEBOTO MPOAyKTa Oomee
50% ot 3asBICHHOrO;
UACHTU(PUKAIAIO U
HCCIICIOBAaHKE CBOMCTB
MTOTYYCHHBIX BEIIECTB U
MaTepuasoB. YMeeT

0 OpPMIIATH PE3yTBTATHI
SKCIIEPUMEHTA C
HEOOJIBIINM KOJIMYECTBOM
3aMeYaHnui

‘VYMeeT BBITTOIHSITE
JIEMOHCTPATHBHEIC OTIBITHI
10 XMMUU; OJHO- U
JIBYXCTaJUIHBINA CUHTE3 110
npeajgaraéMoil METOAUKE C
BBIXOJIOM IIEJIEBOTO
MIPOJYKTa COrJIACHO
3asBJICHHOMY B METONIUKE;
MIPOBOIUTH KOMILUTEKCHBIH
aHaJIU3 U UCCIIEN0BaHUE
CBOWCTB TIOTY9ICHHBIX
BEILECTB U MATEPHAJIOB.
Ymeer opopmitsaTh
PE3YIABTATHI SKCIICPUMEHTA
B COOTBETCTBUU C

3as1BJICHHBIMU
TpeOOBAHUIMU

OIIK-2.4. IIpoBogut | 3HaTh: cTaHAAPTHBIE 3arpyaHsiercs B BEIOOpe Nmeer obmmee mpeacraBienne | 3HaeT CTaHIApTHHIC 3Haer CTaHAapTHBIE
HCCIIE0BaHUS CBOMCTB | METOABI IOJIY4EHHUS, METOZa MOTYYEHUH, 0 METOAAX MOJIY4EHUs, METOABI TOJTY4EHHUS, METOABI MONTy4ECHHUS,
BEIIECTB M MATEpPHAIOB C | MACHTH(UKAIMN U UACHTU(UKAINHT U UACHTU(UKAINHT 1 HACHTH(UKAINHT 1 HACHTU(HUKALIH u
HCMOJIb30BaHUEM HCCIIE0BaHNs CBOWCTB HCCIIEI0BaHNs CBOWCTB HCCIIE0BaHNs CBOWCTB HCCIIEI0BaHNs CBOWCTB HCCIIE0BaHUS CBOICTB
CepuitHOTrO HAy4YHOrO | BEIIECTB U MAaTEpUAJIOB, YKa3aHHOT'O BEILECTBA, HE | OTAEIbHBIX KJIACCOB BELIECTB, | PA3JIMYHBIX FPYIII Pa3IUYHBIX TPYIII BEIECTB
o0opynoBaHus npaBuia 00padoTKU U 3HaeT TpeOOBaHMH K npaBmiIax 6€3011acHOr0 BELIECTB ¥ MaTEpUAJIOB; M MaTepuanoB; MpaBUia

oopmiteHHs pe3yIbTaToB | OOPMIIEHHIO PE3YAbTATOB | OOpaIeHus ¢ HUIMH U npaswia Th npu pabdore ¢ | TeXHUKH 6e30MmacHOCTH

pabortsl, HopMbl Th skcriepumenTa 1 HopM Th | criocobax mpezcraBneHns HUMH, OCHOBHBIE mpu  paboTe ¢  HUMH,

PEIYIbTATOB SKCIICPUMCHTA

TpeOOBaHUS K
oopmiteHnIo
pE3yIabTaTOB
9KCHIEPUMEHTa, HO
JIOITYCKAeT OTIETbHbIC
HETOYHOCTH

OCHOBHBIE TpeOOBaHUS K
oopMIIEHHIO PE3yIBTAaTOB
9KCIIEpUMEHTA




4.2. TunoBble KOHTPOJIbHbIE 32JaHUS WJIH HHbIe MaTepUaJIbl, HeOOX0AUMbIE /ISl OLleHUBAHUS
pe3yJbTaTOB 00y4YeHHs M0 JUCIUIIHHE, COOTHECEHHBIX C YCTAHOBJICHHBIMHU B
o0pa3oBaTe/IbHOM NMPOrpaMMe HHAMKATOPAMHU J0CTHKeHUs] KOMIleTeHUMii. MeToanyeckue
MaTepHaJbl, ONpeae/sonme Npoueaypbl OeHNBAHUS Pe3yJIbTATOB 00yUYeHHS 10

JUCIHUILINHE,

KO,H 1 HAUMCHOBAHUC MHAUKATOPA
JOCTHIKCHUS KOMIICTCHIIUHN

Pe3yJ'H>TaTI>I O6y‘l€HI/IH 10 JUCHMIITIMHEC

OneHouHBIE CPEACTBA

OIIK-1.1. CucreMatusupyeT 1 aHAIU3UPYET
pe3yabTaThl XUMHYECKHUX IKCIIEPUMEHTOB,
HAOITIOICHUH, N3MEPEHUI, a TaKKe
pe3yabTaThl PaCUETOB CBOMCTB BELIECTB U

3HaTh: TEOPETUIECKUE OCHOBHI Oa30BBIX
XMMHUYECKUX JUCIUTUINH

YMets: peniate THIOBBIE ydeOHBIE 3aJauH 110
OCHOBHBIM (0a30BBIM ) XUMHUYECKUM

VYerabiit
WHIBHIYaJIbHBIH /
IPYNIIOBOH OIpOC,
KOHTpOJbHAs pabora,

MaTepHaoB JUCHUIIIMHAM KOJUTOKBHYM
Brnanmers: HaBbIKaMu paboTHI ¢ y4eOHOH
JIUTEPATYpOH MO OCHOBHBIM XUMHUYECKHM
JIICIUIUIMHAM

OIIK-1.2. [IpeqyiaraeT MHTEPIPETALUIO YMeTb: BBINOIHATH CTAHJAPTHBIE NEHCTBUS VYcTHbIi

PE3YIbTATOB COOCTBEHHBIX OKCIICPUMCHTOB U
PACYCTHO-TCOPCTHUICCKUX pa60T C
HCIOJIB30BAHUCM TCOPECTUICCKUX OCHOB

(maccmbnxaunﬂ BC€IICCTB, COCTABJICHUEC CXEM
mponeccoB, CUCTEMATU3 AU JaHHBIX U T.H.) C
Y4€TOM OCHOBHBIX MIOHATUI U O6HII/IX

WHIVBHIYaJIbHBIH /
IPYIIIOBOM OIPOC,
KOHTpOJIbHAs pabora,

TPAAULIMOHHBIX Y HOBBIX PA3eIOB XUMUU 3aKOHOMEPHOCTEH, (POPMYIHUPYEMBIX B KOJUTOKBUYM
pamMKax 0a30BBIX XUMUYECKUX JAUCITUTLTHH
OIIK-1.3. ®opmynupyer 3aKI0UeHUs U YMeTh: BBIIONHTH CTAaHAAPTHBIE ACHCTBUS VYerabiit

BbIBO/IbI 11O PC3YyJIbTaTaM aHAJIN3a
JINTCPATYPHBIX TaHHBIX, COOCTBEHHBIX
OKCIICPUMCHTAJIbHBIX U paCUCTHO-

(maccmbnxaunﬂ BC€IICCTB, COCTABJICHUEC CXEM
mponeccoB, CUCTEMATU3 AU JaHHBIX U T.H.) C
Y4YC€TOM OCHOBHBIX MOHATUHI U O6HII/IX

WHIBHIYaJIbHBIN /
IPYINIIOBOM OIPOC,
KOHTpOJbHAs pabora,

TEOPETHYECKUX PAOOT XMMHUYECKOH 3aKOHOMEpHOCTEH, (opMyTupyeMBbIX B KOJIJIOKBUYM
HANpaBICHHOCTU paMKax 0a30BBIX XMMHUUECKUX AUCIHILUINH
OIIK-2.1. Paboraer ¢ XUMHUYECKUMHU 3HaTh: CTAHAAPTHBIE METOABI OyYEHMUS, VYcTHbIi

BEIIIECTBAMHU C COOJIIOICHMEM HOPM TEXHHUKH
Oe3oIacHoCTA

NACHTU(HUKALUH 1 HCCIIEI0BaHMS CBOHCTB
BEIIECTB 1 MAaTEPHAJIOB, NpaBHiIa 00pabOTKH
1 0(OPMIIEHHS PE3YJIBTATOB PAOOTHI, HOPMBI
Tb

WHIBHIYaJIbHBIH /
IPYyIIIOBOM ONPOC

OIIK-2.2. [IpoBOAUT CUHTE3 BELIECTB U
MaTepHalioB Pa3HON NPUPOJBI C
HCIOJIb30BAHUEM UMEIOLINXCS METOIUK

3HaTh: CTAHAAPTHBIE METOABI MONYyYEHMUS,
NACHTU(HUKALUH U HCCIIeI0BaHMS CBOHCTB
BEIIIECTB ¥ MAaTEPHAJIOB, NIpaBHiIa 00pabOTKH
1 0(OPMIIEHHS PE3YJIBTATOB PAOOTHI, HOPMBI
Tb

YMeTb: IPOBOAUTE NPOCTHIE XUMUYECKUE
OITBITHI 10 MpEJIaraeMbIM METOUKaM
Brraners 0a30BbIMU HaBBIKAMU ITPOBEACHUS
XMMHYECKOT0 SKCIIEPUMEHTa U OOPMIICHHS
€ro pe3yibTaToB

VYcTHbIi
WHIBHUIYaJIbHBIN /
TPYNIIOBOM OIPOC,
naboparopHas padbora

OIIK-2.3. IIpoBoauT CTaHIapTHEIE ONEpanuy
JUISL OIIPEJICNICHHS] XUMHYECKOT0 M (Pa30BOro
COCTaBa BEILECTB U MATEPHAJIOB Ha X OCHOBE

3HaTh: CTAHAAPTHBIE METOABI OYYEHMUS,
NACHTU(HUKALUH 1 HUCCIIEI0BaHMS CBOHCTB
BEIIECTB 1 MAaTEPHAJIOB, NpaBHiIa 00pabOTKH
1 0(OPMIIEHHS PE3YJIBTATOB PAOOTHI, HOPMBI
Tb

YMeTb: IPOBOAUTE NPOCTHIE XUMUYECKUE
OITBITHI 10 MpEJIaraeMbIM METOJJUKaM

VYcTHbIi
WHIBHUIYaJIbHBIN /
IPYIIIOBOM OIpOC,
KOHTpOJIbHAs pabora,
nmaboparopHas pabora

OIIK-2.4. [IpoBoaMT UCCIIEIOBAHUS CBOHCTB
BEIIECTB 1 MATEPHAJIOB C HCIOJIb30BAHUEM
CEpUIHOI0 HAYYHOTO 00OPYAOBAHUS

3HaTh: CTAHAAPTHBIE METOABI OyYEHMUS,
NACHTU(HUKALUH 1 HCCIIEI0BaHMS CBOHCTB
BEIIECTB 1 MAaTEPHAIOB, NIpaBHiIa 00pabOTKH
1 0(OPMIIEHHS PE3YJIBTATOB PAOOTHI, HOPMBI
Tb

VYcTHbIi
WHIBHIYaJIbHBIH /
IPYyIIIOBOM ONPOC
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OuneHoYHBIE CpeACTBA:
Yemuwtit unousuoyanvusiii / 2pynnoeoii onpoc

YCTHBIN OpoC MPOBOJUTCS B paMKax J1a00PaTOPHBIX 3aHATHIA MOCIIE U3yYSHHUsSI HOBOM TEMBI C
LIEJIbI0 BBISICHEHUS! HanOoJiee CIOXKHBIX BOIPOCOB, CTETNEHU YCBOEHHUS MH(OpMAIUM, MOIepKaHUS
BHUMAaHUs CIyLIAIOEN ayAUTOPUH.

Kputepun n meToiuka olleHUBaHUSL:

- 1 Gany BBICTABIIACTCS CTYJCHTY, €CJIM TOYHO HCIIOJIb3YETCs CIIeHUATU3UPOBAHHAS
TEPMUHOJIOTHS, TOKAa3aHO YBEPEHHOE BJIaJeHHE HOPMATUBHOM 0a30ii;

- 0 GaIoB BBICTABIISETCS CTYIEHTY, HET OOIIEro MOHUMAaHUS BOTIPOCa, UIMEIOTCS 3aTPYyJHEHUS
WIH JIOMYIIEHBI OMKUOKU B ONIPECTICHUN OHATHI, UCTIOIb30BaHUN TEPMHUHOJIOTHH.

Ilepeyennb BONPOCOB K NPAKTHYECKUM 3aHATHSIM U J1a00paTOPHBIM padoTram

Tema: ATOMHO-MoJIeKyIIpHOe yuyeHue ( 6 4acoB)

Kakue BennunHbI XapakTEpU3yl0T ra30BO€ COCTOSHUE?

Enununs u3amepeHust Maccol, 00beMa, TaBJIeHUs U TEMIIEPaTyphl.

WneanbHble U peasibHbIE rasbl.

OObenuHeHHBIN Ta30BbIi 3akoH. 3akoH Kiamelipona-MenzeneeBa. YHuUBepcanbHas
ra3zoBasi [IOCTOSIHHASL.

MeTo1pl onpeieneHns MOJIEKYISIPHBIX Macc ra3oB.

[ToHsATHE XMMHUYECKOTO AKBHUBAJIEHTA. JKBHBAJIEHTHAsI Macca AJIs JIEMEHTOB U CIIOXHBIX
COEIMHEHUH. 3aKOH 3KBUBAJICHTOB.

7. OmnpezneneHue 3KBUBAJICHTHBIX MAaCC IPOCTHIX U CIOXKHBIX BEILIECTB.

Awnh e

o o

Pemenue 3a1au. BeimonHeHnue abopaTtopHOii paboTHI.

Onucanue nabopamopnoiu pabomsl no meme ""Amomuno-monexkynapuoe yuenue''
Jlabopamopnan paboma 1
Onpeue.ﬂel-me MOJIﬂDHOﬁ MAaCChI DJKBUBAJICHTA MAarHiusi M€TOA0M BbITCCHCHUS.

Cobpatp mpubop mo pucyHky 1. IIpubop, cocrosmmii u3 OropeTkd 1 , COCTUHCHHON MOCPEICTBOM PE3HHOBBIX
TpyOOK ¢ BOPOHKOW 2 W IpOOMPKOW 3, YKpenuTh B ITaTHBE. BIOPETKY M NPOOHMPKY IUIOTHO 3aKPBITH NMPOOKaMH, depes3
KOTOpBIE ITPOXOST CTEKIISIHHBIE TPYOKH.

Puc.1. TIpubop amns onpeneneHnss MOISIPHON MacChl SKBUBAJICHTa MeTalla
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Ilepen HauvasoM oOIBITA NMPOBEPUTH MPHOOP Ha TEPMETUYHOCTH. [lyIsi 3TOro B OIOPETKY HalUTh BOIY, KOTOpas
3allOJTHUT TaKXX€ W DPE3WHOBYIO TPYOKY, COCIMHSIOUIYIO OIOPETKY C BOPOHKOH. 3aTeM OIOpETKY 3aKpBITh IPOOKOM,
COEIMHUTH C MPOOMPKON M 3aMETUTHh YpOBEHb BOJIBI B Oroperke. OmyckaHWEM KOJbLA IITATHBA IIEPEMECTUTH BOPOHKY
BHU3. Ecnu mpubop repMernyeH, TO B MEpBBI MOMEHT IPH OIYCKaHWH BOPOHKH YpPOBEHb BOIBI B OIOPETKE HEMHOIO
TIOHIDKAETCSI, HO ITOTOM OCTaeTCsl MMOCTOSHHBIM. Ecin jke ypoBeHb BOZBI OYAET MOHMKAThCs HENPEPBIBHO, 3TO O3HAUAeT,
YTO NpHUOOp MPOITYyCKAET BO3YX U CIIENYET HCIPABUTh Ae(EKTHI, JOMYIIEHHbIE IPH €ro cOopKe. BrIsicHEHNE NPUYMH 3THX
JepeKTOB M MX yCTpaHEHHE CIIeLyeT ITPOU3BECTH MOCIIE KOHCYJIBTALNH C ITPEHOAaBATEICM.

Ilpogedenue onvima.
Jls onpenienieHnst MOJISIPHON MacChl SKBUBAJICHTA MAarHUsI POBEAEM CIIETYIONIYIO PEAKIHIO
Mg + H,S0, = MgSO4 + HzT

Macca 0HOTO KBUBAJICHTa BEILECTBA paBHA Macce BEIECTBA, BBITECHsIomeH 11,2 1 Bomopoaa (SKBUBaJICHTHBIH
oGbeM Bozopoaa npu gasiaeruu 1,013-10° ITa u temmeparype 273 K).

[Tpu BeIMOMTHEHUH PaOOTHI CIIEAYET PYKOBOJCTBOBATHCS CICIYIOINM IIAHOM:

1. 3apucoBats cxemy nprdopa (puc. 1) 1 HOHATH Ha3HAUCHUE OTICIBHBIX €r0 YacTeH.

2. Tlomyuuts HaBecKy Maraus y 1a00paHTa, 3alucaTh ero Maccy.

3. TlepenBmwxeHrneM BOPOHKH C KOJIBIIOM IpUOOpa YCTAHOBHTH YPOBEHb BOJBI B OIOPETKE HA HYJIEBOM ACICHUH
WJIN HEMHOTO HIXKE.

4. TTogoOpath K OIOpeTKe ITyCTYI0 MPOOUPKY M COSAMHUB €€ C IPUOOPOM IPOBEPUTH FepMETHYHOCTD ipubopa. s
3TOTO OCTOPOXKHO IIepeMeIlaTh BOPOHKY BBEPX M BHM3 M CIEAWTH 3a KoieOaHWSIMH YpOBHS BoAbl. [lpm Xxopomiei
TePMETHYHOCTH YPOBEHb BOJIBI B OI0peTKe KosyeOuercs ciabo B mpeiesaX oJHOro- IBYX MIL

5. Tlpobupky oTcoeanHHWTH OT HpHUOOpa M HAINTH B HEE Yepe3 BOPOHKY C YIJIMHEHHBIM KOHIIOM (rouemy?)
pa36aBiennoi (1:5) cepHoil kncnoTs! (0KOJI0 OAHON TpeTH NMpoOupKn). CTEHKN IPOOUPKH JOIKHBI OBITH CyXHUMH!

6. 3aBepHYTH JICHTY MarHusi B KycO4eK (HIbTPOBAJILHON OyMaru M MOJOKUTh Ha CyXYIO CTEHKY NPOOUPKH TakK,
YTOOBI MarHWi HE CONPHUKACAIICS C CEPHOM KUCIOTOH (IIPOOUPKY JeprKaTh HAKJIOHHO 10 BTOPUYHOM NpOBEpKH Iprbopa Ha
TePMETHYHOCTB).

7. OCTOpO)XKHO TPUCOETUHUTH NPOOMPKY K OIOpeTke, W , JAepXa NpOOMPKY HAKJIOHHO, YOETUTHCS B
TepPMETHYHOCTH coOpaHHOro mpubopa. [y 3Toro co3maTh B MpHOOpE MaBlICHUE, MOIHSIB BOPOHKY HECKOJIBKO BBIIIE
YPOBHSI BOZIBI B OIOpeTKe, U YOeIUThCs, YTO YPOBEHb BOJIBI B OIOPETKE OCTAETCS IIOCTOSHHBIM.

8. OrmerHuTh W 3ammcath YpOBEHb BOABI B OIOpETKE, HMPOW3BEAS OTCYET 10 HIKHEMY MEHHCKY >KHIKOCTH C
ToyHOCTHIO 110 0,1 Mi1. Crietuth, 4TOOBI I71a3 OBLT HA YPOBHE KUAKOCTH B OIOpETKE.

9. OCTOPOXKHO CTPSIXHYTh MarHuil B CEpHYyI0 KUCI0Ty. YTo mpoucxoaut?

10. ITo OxOHYaHUM peaKkIuH JaTh NPOOUPKE OCTHITH O KOMHATHOW TeMIepaTypbl. MOXXHO YCKOPHUTB OXJIQXKJCHHUE
IPOOUPKH BOAOM. Jli1st 3TOr0 NpoOHpKy He pa3beuHssi OT Iprudopa IMOMEINAIOT B cTakaH ¢ Bojoi. [locie oxnaskaeHus 1o
KOMHATHOW TEMIIEpaTypbl CpaBHITH YPOBEHb BOABI B OlopeTke W BOpOHKE. /Ly 3TOro cieayer OCBOOOAWTH KOJBIIO
BOPOHKH U3 JIAIIKH U OIIYCTUTB €T'0 10 YPOBHS BOJBI B OIOpETKE.

11. OT™MeTnuTh YpOBEHb BOJIBI B OIOpETKE 3amucaTh NOKa3aHUE B JKypHaJI.

12. OT™eTnTh 1 3ammcath MOKa3aHUsi KOMHATHOI'O TEPMOMETpa 1 0apoMeTpa BO BpeMs OIbITA.

Dopma 3anucu Hadarwoenuil.
Macca maraus - m (T).
Temnepatypa -1 (°C).
ATtmocdepHnoe naBienue - p (xl1a).
JlaBJieHre HaCBILIEHHOTO BOsSHOro napa (tabum. 3) - h (kl1a)
YpoBeHb BOJIBI B OIOPETKE 10 Peakuu — @ (MII).
YpoBeHb BOJIBI B OIOPETKE MOCIIE PEaKLUH — dp (MIT).

I

Obpabomka pe3y1bmamos.

BerancnnTs 00beM Boiopoza (B MiT), BRITECHEHHOI'O MarHueM Npu TemIiepatype t 1 gaBieHnu p.

2. BblnCIUTH MapuuaibHOE AaBJICHUE BOAOPOJIA:

pH = pam.w- -h.

3. IlpuBectu HalieHHBIH 00bEM BOAOPOJAa K HOPMAIBHBIM YCIOBHUSIM, UCHONIB3YS O0bEAMHEHHBIN 3aKOH I['a30BOTO
cocrostaust. ClietyeT yuecTs, YTO BOJIOPO COOpaH HaJ| BOIOM, IIO9TOMY B YpaBHEHHE BMECTO p CIEAYyeT OCTABUTb -  pPi.

4. BerauciuTh Maccy BBIIEIHUBIIEIOCS BOJOPOJIA.

5. PaccuutaTh MOJSIPHYIO Maccy SKBHBAJICHTa MarHUs.

6. Ormpenennuts aOCOTIOTHYIO M OTHOCHTEIIFHYIO OMINOKY OTBITA.

—

Tabnuua 3.

Haenenue 600anozo napa (¢ Ila) npu memnepamype t (QQ
t h t h
10 1226,6 22 2639,8
11 1306,6 23 2813,1
12 1399,9 24 2986,4
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13 1493,2 25 3173,1
14 1599,9 26 3359,7
15 1706,5 27 3359,7
16 1813,2 28 3773,0
17 1933,2 29 3999,7
18 1066,5 30 4239,7
19 2199,8 40 7372,7
20 23331 50 12,332,3
21 2479,8 100 101325,0

I[J'IH OIpCaACICHUA MOJ'IHpHOﬁ MacCChl OKBUBaJICHTa Kap60HaTa KaJIbIIUs

JlaGopaTopHas paGora 2
2. OmnpeaejieHne MOJSIPHOI MACChl JKBHBAJIEHTA KAap0OHATA KAJLIMA

MOXXHO BOCIIOJIB30BAaThCA peaKHHeﬁ

CaC03 + 2HCI = CaCIz + C02 +H20
[Tpu BEIMOMHEHUN paOOTHI CIEAYET PYKOBOIACTBOBATHCS CIICAYIOIIHM
IJIaHOM:

8. B3BecuTh Ha TEXHOXUMHUYECKUX BeCax YUCTHIA cTakaH (100 o).

3anucaTh B XKYypHaJI €r0 Maccy..

2. IlomectuTh B CTaKaH HECKOJIBKO KYCOYKOB MpamMopa (2,5 — 3 r) ¥ B3BECHTSH €lIe pa3. 3anucaTh MOITY4YCHHYIO

Maccy.

N

Macca mycToro crakaHa - mj T.
Macca crakaHa ¢ MpaMOpOM JI0 PEaKIA - My, T.

Macca crakaHa ¢ MpaMOpPOM IIOCII€ PEaKIuu - Mg, T.
OO0BEM CONISIHOI KUCIIOTHI -
Konnenrpanus consiHoi kucnotsr, - C (1/2HCI), monb/n.

V, ML

. Ormeputs Oropetkoil ykasanHbid npenogasatenem oobem HCI (1 H).
HabnromaTs 3a peakiueil B cTakaHe.

. Korna Boigenenne C0, 3amemnures, HarpeTh craka a0 60 — 70 °C.

. [Tocne mpekpaleHus BEIICICHUS ITY3bIPHKOB CIUTH PACTBOP C OCTABIIMXCS KYCOYKOB MpPaMopa U MPOMBITH HX.
CrakaH C OCTaBIIMMCSI MPaMOPOM BBICYIIUTH B CYIIWIBHOM ITKa(y, OXJIAJUTH U B3BECHUTH.

Dopma 3anucu nadnrwdenui

Oobpabomka pe3yromamos

9. Paccuwnrarts MacCy MpaMopa 40 pCaKlnu

mq= my- M;, I'.

2. PaccumraTth Maccy Mpamopa Mocie peaknuu

Ms=M3-My, 2.

3. Macca npopearupoBaBILEro MpamMmopa

10. Z[J'IH OIpeacCICHUA MOJIHpHOﬁ MacCChbl 3KBHBAJICHTA Kap60HaTa KaJIbIIsl MOXXHO BOCITIOJIB30BATHCA 3aKOHOM
OKBUBAJICHTOB, MATECMATHYICCKAs 3aIIUCh KOTOPOIr'O B HAIIICM CJIy4ac 6y,HCT BBITJIAACTD CICAYIOIIUM 06p2130M

mg(CalOy) _M{l.r’rz- CaC0;)
mHCD MY HCl)

Me = Mo- ms, 2.

5. Ilo u3BeCTHRIM JAaHHBIM PACCUUTATL MACCY COJITHOM KHUCJIOTHI, BCTyHI/IBHIeﬁ B pCaKIUIO.

6. Paccunrath MOJISIPHYIO MAacCCy 3KBHUBAJICHTA Kap60HaTa KaJIbIysl.

7. Onpenenuts aOCONIOTHYIO M OTHOCHTEIIFHYIO OIIMOKY OIIBITA.

VYraekucnslii Ta3 MOXKET OBITh MONIydeH B ammaparte Kuma wim B3sST U3 0aiioHa, B KOTOPOM OH HaXOIMTCS HOA
naBiieHreM. JlJis ompeeseHuss MOJEKYIIPHOH Macchl YIJIEKUCIIOrO ra3a B3ATh CyXYIO INIOCKOAOHHYIO KOJIOY €MKOCTBIO
500 M1 ¢ XOpOIIO MPUTHAHHON pPE3WHOBOM MpOoOKOH. [Ipu moMomy pe3sMHOBOro KOiblla WM KapaHiamla 1o CTeKIIy
c/ienaTh OTMETKY Ha TOpJIBIIIKE KOJIOBI B TOM MECTe, Iie KOHYaeTcs nmpobka. B3ecnTs kon0y ¢ IpoOKo# ¢ TOYHOCTBIO 10

0,01r.

[Ipn 3anomHeHNH KOJMOBI YIJIEKMCIBIM Ta30M T'a300TBOJHYIO TPYOKy ammapata Knma omycTuTh Ha JHO KOJIOBIL.
Korma xomba 3aronHUTCSt YIIIEKUCIIBIM Ta3oM (KaK 3TO ONPENeNuTh?), MEUICHHO (1oYeMy?) BBIHYTH Ta300TBOJHYIO
TpyOKy, 3aKpbITh OTBEpPCTHE KOJIOBI IPOOKOH M B3BECHTH. 3aIIOHEHNE KOJIOBI YIIIEKACIIBIM Ta30M IPOU3BOUTH HECKOIBKO
pas, 10 Tex Hop NOoKa He Oy/AeT MoiydeH MOCTOSHHBIN Bec. OmnpenenuTs 00beM KOJIOBI, HAllOJHUB €€ BOJOH /10 METKH.
OTMEeTHTh TeMIlepaTypy | JaBJI€HHE. BEMUCINTG MONEKYISIPHYIO Maccy yrileKHcIoro raza. OnpenenuTs abCoMOTHYIO U
OTHOCHTEJIFHYIO OIIMOKN ONpeIeNIeHHSI.

JlaGopaTopHnas paGora 3
OnpeneneHne MOJIEKYJISIPHOR MacCChl YIJIEKHCJI0I0 ra3a.
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Taon.4. @opma 3anucu nadarodenuil

JlaHHBIC OMIBITOB Howmep omnbiTa

Macca KonObI ¢ YIIIEKHUCIIBIM Ta30M, T. 1 2
Macca KosObI ¢ BO3yXOM, T.

ATtMmocdepHOe 1aBiIeHHe, MM PT. CT.
Temmneparypa, °C

O0beM Bo3/tyxa B KOJIOe MpU YCIIOBUSIX ONBITA, MJI
OO0beM Bo3/lyxa B KoJI0€ ITPpHU HOPMAJIBHBIX YCIOBHSIX, MJI

Macca Bo3ayxa B 00beMe KOJIOBI, T
Macca mycToit KonObI, T

Macca yriekucioro rasa B o00beme Kojosbl, T
Macca 1 1 yriekucioro rasa (M3 JaHHBIX OITBITA)

IImotHOCTE YIJICKHUCIIOrO ra3a no BOAoOpoay
MOJ'IGKyJ'IHpHaH Macca YIJICKHUCJIOro ra3a

Benmnunna ommuOKu OIIPCACIICHUA MOJICKyJIHpHOﬁ MacCcChbI,

%

=

o U A~

9.

10.
. DOHTanenUsA 00pa30BaHUs BEIIECTBA U SHTAJIBIINA XUMUYECKON pEaKIiH.
12.
13.
14.

11

15.
16.
17.

Tema: OCHOBBI XUMHYECKOIT TepMOIHHAMUKH (6 YacoB)

[Ipeamer XUMUYECKOM TEPMOIUHAMUKH.

OcHOBHBIE IOHATHS XMMHUYECKON TEPMOJIMHAMUKH: TEPMOJUHAMUYECKAsI CUCTEMA,
OKpyXKarollas cpeza, mapaMeTpbl CUCTEMBI: 00bEM, JaBlieHUE, TEMIIEpaTypa U KOHIICHTPALUs.
Bupl TepMOIMHAMUYECKHX CUCTEM: TOMOTEHHAsI U TeTeporeHHast, (puznyeckas 1 XuMuieckas,
OTKpBITAas, 3aKpbITasi, U30JMPOBAaHHASI.

CocTosiHME paBHOBECHS B TEPMOJMHAMMUKE.

[Tponece: oOpaTUMBIil, HEOOPATUMBIN, CAMOITPON3BOJIbHBIN.

CBoICTBa CUCTEMBI: BHYTPEHHSISI DHEPTUs, TEIJIOTa, padoTa. BHYTpeHHsIs SHEpTrHsl KaK (QYHKIUS
COCTOSIHUSI CUCTEMBI.

1-i1 3aKOH TepMOJMHAMUKH. 3aKOH COXPAHEHUS] SHEPrUU. BHYTpeHHsIs SHEPTHsl KaK (QYHKIUS
COCTOSIHUSI CUCTEMBI.

DHTaANBNUA UK Terocoaep:kanue. Tepmoxumust. TennoBbie 3 GEKTh XUMUYECKUX PEaKIHi
IIPU MIOCTOSTHHOM 00BbeMe U MIOCTOSIHHOM JaBJICHUU. 3HAKU TEIJIOT XUMHUECKUX PEaKIuil
(TEpMOXMMUYECKUI U TEPMOIMHAMUYECKUI ).

3akoH I'ecca.

CrangapTHOE COCTOSIHUE BELIECTBA.

OHTaNbMIM CBSI3U. DHTAJIBIINS PACTBOPEHMSL. DHTAJIBIINS CTOPAHUS.

TemnmoemkocTs. 3akoH Kupxrodda.

OHTpomnus, ee onpeneneHue. Bropoil 3akoH TepMOIMHAMUKU. 3aKOHOMEPHOCTH U3MEHEHHUS
SHTPOIINH.

Tperuii 3akoH TepMoauHaMUKH. CTaHJapTHAs SHTPOTIHSL.

OHTponHs Kak QYHKIHS COCTOSIHUSL. MI3MEeHeHrne SHTPOIMH B XUMUYECKUX MTPOLIECCAX.
Oueprus ['n66ca AG. CBoboanas sueprus. Kpurepuit HarpaBieHHOCTH MTPOIECCOB.

Pemenue 3agau Ha Beruncnienue AH, AS u AG u perierre Bompoca 0 BO3MOKHOCTH IpoIiecca.
Brimonnenue nabopaTtopHoit paboThI

Onucanue nabopamopnoii pabomsl no meme " Xumuueckana mepmoounamuxa'’
JlaGopaTopHas pa6ora
OmnsbiT Nel. OnpenenieHne TeIUIOTHI PEAKIMU HEHTPATU3AUH CHIIBHON KHUCJIOTHI CHJIBHBIM OCHOBAHHEM

Ue.flb pa60mbl: HU3MCPHUTH TCIUIOBBIC 3(1)(1)€KTBI pcaknuun Hef/'npanmaum/l U TPpOLECCCOB, MPOTCKAOMIUX IIPpHU

pPacTBOpEHHH COJIEH B BOZE.

Hpu60pbl U xumuveckas nocyda: TCXHOXUMUYCCKHUC BCChbI, KBAPLICBAA YallKa AJisd B3BCHIMBAHUA, KAJIOPUMETDP,

TECPMOMCETP, CCKYHAOMCED, MArHUTHAA MCIIAJIKa, BOPOHKA, MepHLIﬁ HWJIUHAD.
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Peaxmuewi: cynsdar mequ (II) (6e3Bomublif), kapbonat Hatpust (6e3Bomusbli), kpucramwtoruapatr CuSO,4-5H,0,
kpuctamutoruapaTt Na;CO; -10H,0, runpoxcun vatpust (1 H.), constHas kucnora (1 H.).

Puc. 3. Kanopumerp:
1 — BHemHHUi crakah, 2 —
BHYTPCHHUH  CTakaH, 3 —

TICHOTOJIMATHIICHOBEIE :
Npokjankyd, 4 — BOpPOHKA, 5 —
TepMomerp, 6 — CepAeYHHK £

MArHATHOM  MeIIajku, [ —
MAarHUATHAsT MEIIAJIKa.

OKCHeprMEHTAIEHOE ONpe/elieHHe TEIUIOBBIX A(P(EKTOB XMMHYECKMX pEaKIMii INPOBOJAT B CHELHMAIBHBIX
YCTpOHCTBaX — kazopumempax. KamopuMmerp mpeacTaBiser co00i cocy, CHAOKCEHHBIM TEIUTOM30IUPYIONISH pydamrkoit
JUTSL YMEHBIICHUS TEITIO00OMEHA C OKPYKAIOIICH CPeIoit.

Ipocreiimmii kamopumerp (prc. 3) COCTOUT U3 ABYX CTakaHOB: HapyxHoro (1) u BHyTpeHHETO (2) — COOCTBEHHO
KaJIOPUMETPA, YCTAHOBJICHHOI'O HA TEIUIOM3OJHMPYIOMIEH IOJICTAaBKE W CHAOXKEHHOTo KPBIIKOH (3) C OTBEpCTHAMH ISt
tepmomerpa (5), Boponku (4) u Memanku (7). YToOBI cBeCTH IOTEpH TeIIa K MUHUMYMY, BHYTPEHHHUH CTaKaH He J0JDKEH
KacaThCsl CTEHOK BHEIITHETO.

Ilepen npoBeneHNEM KaIOPUMETPUUECKOTO IKCIIEPUMEHTA ONpPENEIUTe MacCy BHYTpEHHEro crakaHa 2. McxonHsle
pacTBOPHI TS KaJOPUMETPUH B3BemHBalTe ¢ TouHOCTHIO +0,1 T. [ n3Mepenust TemrepaTypbl pacTBOpa B KaJIOpUMETpe
HCNONB3yHTE TEPMOMETP ¢ 1ieHOH aenenus He MeHee 0,1 °C. PacTBOpbI men04M U KUCIOTHI BblaepxkaTh 10—-15 MuH. npu
KOMHAaTHOW TeMIIepaType, ocje Yero H3MEPUTh TEMIIEpaTypy KakA0ro N3 HUX TEPMOMETPOM.

1. Onpenenure 1 3aMIIATE MacCy BHYTPEHHETO CTaKaHa KaJoOpUMeTpa My, .

2. B cyxoii B3BelIEHHBIN cTakaH 2 kKajopuMerpa (puc. 2) gepe3 Boponky Haieire 50 mu 1,0 # pactBopa NaOH.
[Tpu mocTOSTHHOM ITepeMeIIMBaHUN PacTBOPA MEIIAIKON ONPEJIENIUTE Ero TEMIEPATYPY.

3. Tlomyumre y mabopaHTa 1 H. PacTBOp CONSHOW KHCIOTHI, BBIIEpKaHHBIM TIPM KOMHATHOM TeMmeparype.
3anummre Moka3aHus TepMOMETpa.

4. OtMepbTe MEpPHBIM LUIUHAPOM 5 pa3 mo 10 mu1 pacTBOpa COJSTHOM KUCIOTHI M mpuieiire mo 10 ma ee Bo
BHYTPEHHHUH CTaKaH KaJIOPUMETpPa, KKIBIH pa3 Aenas U3MEpeHns! TEMIIEpaTyphl U 3aHOCS JaHHbIe B Ta0uuiy (Tabdi. 2).

Taoanma 2

Bpems, Mun 0 1 2 3 4 5
T, °C

5. Pe3ynpTaThl TEMIEpPATYypHBIX U3MEPEHHH MpecTaBbTe B Buae rpaduka (puc.4). Ha ocu abcimcc HaHecuTe BpeMs
B CEKYHJIaX, a Ha OCH OPJIMHAT — [OKA3aHHs TeMrepatypsl B °C.

t, °CA

T, MIH
PI/IC. 4. I/IBMQHGHI/IG TEMIICPATYPLBI B 3aBUCUMOCTH OT BpECMCHU JIS1 SK30TCPMUICCKOI'O ITpoILecca

Tpu nocmpoenuu epagurxa Heobxo0UMO 8bINOIHUMb CIEOVIOWUE YCTIOBUL.

1. Toukw Jiydire pucoBaTh B BUJIE HEOONBIIOrO KPYXKOUKa, YTOOBI OHH OBLIH XOPOLIO BUIHEIL.

2. Macmitab mo ocam x (Bpems 7, ¢.) u y (t, °C) cienyer BbIOMpaTh Tak, 4ToObl TpaUK 3aHsN BCE MOJE
MUUTUMETPOBOW OyMard.

3. Uepes TOYKH, COOTBETCTBYIOIIHME KOXKAOMY U3 IIATH YYaCTKOB MIPOBOJT HPSIMBIC JIMHUH, KOTOPBIE MAKCHMAITBHO
TPUOITIKEHBI K COOTBETCTBYIOIUM TOYKaM. B MecTax nepecedeHus MpsMbIX rpaguk CKpyriseTcs.

4. Ha rpaduke onpenenure ckadok Temiepatypsl At (otpe3ok bc) .
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5. Onpenenure cpeHee 3HaUYEHUE SHTAIBIIMY HEUTpanu3auuu B pacueTe Ha 1 MOJIb KMCIIOTHI UJIH ILEIOYH.

6. U3meppTe IMIOTHOCTH (p) KOHEYHOro pactBopa. C HCMOIB30BAHHMEM CIPABOYHBIX JAHHBIX paccUUTaiiTe
TEOPETUUECKYIO BEIMUMHY TEIUIOTHl HEUTpaIU3aluu U CPABHUTE C MOJYY€HHBIM 3HAYCHUEM.

7. PaccuuraiitTe OTHOCUTEIbHYIO OMHOKY dKcriepumenTa (€% om.)

8. [ToBTOpUTE SKCIIEPUMEHT, U3MEHHUB MOPAJOK CMEILLIEHUSI PEareHTOB.

Pacuempr:

KonndecTBo TEIIIOTHI, BBIIETUBINCECS B Kasopumerpe. TemmoBod A((GeKT XUMHISCKONH PEeaKIUd MOXET OBITh
paccumTtaH o gopmyre:

Q = K-AT,

rae K — rermoemkocTs kanopumerpa, AT — u3MeHeHne TeMIIEpaTyphl B X0A€ PEaKuu.

[Mo pu3mIecKOMy CMBICTY TEIIOEMKOCTh KaJOpUMETpa — 3TO KOJTHYECTBO TEIUIOTH, HEOOXOIUMOE ISl HAaTPEBAHUS
KaJIOpUMETpa C €ro COJAEPKUMBIM Ha OAWH Tpajyc. TemIoeMKOCTh KaJOpUMETpa CKIAJbIBA€TCS U3 TEII0EMKOCTH
pacTBopa, KOTOpbI HaXOAMUTCS BO BHYTPEHHEM CTaKaHe (Cp-pa-Mp-pa), U TEIUIOEMKOCTU CAMOTO CTaKaHA (Cer'Mer).
Takxum 06pa3oM, TeIUIOBOH 3PPEKT XUMHUICCKON PEaKII MOXKET OBITh pacCUUTaH 1Mo hopMyIie:

Q = A’I‘(Cp—pa'rnp—pa + CCT' mCT)

THE Cppa — YACIBHAS TEINIOEMKOCTh PACTBOPA; C¢r — YAEIbHAS TEILIOEMKOCTh CTEKJIA, U3 KOTOPOIO HU3rOTOBJICH
XUMHYECKMH CTaKaH; My.,, — Macca pacTBopa; M, — Macca crakana; AT — cKauok TeMIepaTypsl.

ITockonbKy KOHLEHTpalMs pacTBOpa Malla, yaelbHas TEIUIOEMKOCTh pacTBopa MPUHUMAETCS PaBHOM
TEMIOEMKOCTH BOAIBI, TO €CTh C ,pa = 4,184 JIx/r'K, m .., — Macca pacTBopa, paBHas CyMMe MacC OCHOBaHHs M KUCIIOTHI;
C.r — TEIUIOEMKOCTH CTeKIa, paBHas 0,75 JIk/T; m.; — Macca y4acTBYIOIICH B TEIDIOOOMEHE YaCcTH CTaKaHa, ONpEIeTseTCs
HCXOJsl U3 FEOMETPUUECKHUX Pa3MEPOB CTaKaHa W YPOBHS KUAKOCTU B KaJOPUMETPE, MPEAIoiaras, 4To CTEHKH U JHO
CTaKaHa UMEIOT OJJMHAKOBYIO TOJILLIUHY.

Pacuem omnocumenvhoii oumiudKu IKChepumenma

Pacuer oTHOCHTEIHHOH OIIMOKY SKCIIEpUMEHTA (€0TH.) OCYIIECTBISETCS IO (hopMyIe:

o -

_ = mcrap. =-ﬂ1mpfm.|

o

= 'meapem

E{ITH.

e Q'meopem. — TeroBoi >GMEKT peakiuy HelTpaTu3alil CUIbHOR KMCIOThI CHIIbHBIM ocHoBanuem: H' + OH™
= H20 () KOTOpBIil pacCUUTHIBAETCS UCXOAS U3 TAaOIMYHBIX JAHHBIX CTAHJAPTHBIX SHTAJIBIIUM 00pa30BaHUs yU4aCTBYIOLUIUX
B PEAKIIMU BEILECTB.

Tema: OCHOBBI XUMHYECKOH KMHETUKU. XMMHYeCKoe paBHOBecHe (6 4acoB)
1. Ilonstme ckopocTM XuUMHUYeCKOM peakuuu. CKOpOCTb XUMHUYECKOW peakLUuu B
TOMOTE€HHOM U TETEPOTr€HHOM Cpeie.

2. @axTOpbl, BIUAIOIIME HA CKOPOCTb XMMHUYECKOH pEaKUWU: MPHUPOJA PEarcHTOB,
KOHLIEHTpAlLlUsl PeareHTOB, TEMIIEpaTypa B CUCTEME, IIPUCYTCTBUE KaTalU3aTopa, CTENEHb
CMEILIEHUS peareHTOB, IEHCTBUE aKTUBUPYIOIIETO U3JIyYE€HHUS U T.J.

MexaHn3M XUMUYECKON peakui. AKTUBHBIE COYAaPEHUS

3aKkoH JAEWCTBYIOIIMX MacC Ul OJHOCTOPOHHUX peakuuid. DU3NUECKUd CMBICI

k03 puIHeHTa TPONOPIHOHATBHOCTH K.

MonexkyIsspHOCTb PEaKLUH.

ITopsiiok peakuyy Mo BEIIECTBY U MOPSIIOK PEAKIIMU B LIETIOM.

3aBHCHMOCTb CKOPOCTH peakiuu oT Temreparypsl. [Ipasuno Bant-T'odda.

VYpaBHeHue AppeHuyca. DHeprus akTuBalMU. BiusHue karanuzatopa (FOMOIE€HHOTO U

TETEPOreHHOr0) Ha YHEPTHI0 aKTUBALUH.

9. HeoOpatumble 1 006paTuMble peakuu. XUMHUYECKOEe paBHOBECHE.

10. Kunernyeckuii BBIBOJI 3aKOHAa JEHCTBYIOIIUX MacC s OOpaTHMBIX XHMHUYECKHUX
peakuuii. KoHCTaHTa XMMHUYECKOTO pAaBHOBECHSI.

11. Ilpu3HaKu UCTUHHOTO XMMHUYECKOTO PaBHOBECHSI.

12. KoncraHTa paBHOBECHs JUIs T'a30B.

13. Bausiaue SHEPreTUYECKOT0 6apbepa u TEeMIIEpaTyphl
Ha MoJIo’KeHue paBHOBecHus. CBs3b Mex Iy sHeprueit [ m06ca 1 KOHCTaHTOHM paBHOBECHS.

14. BnusHue W3MEHEHWs BHEIIHUX YCJIOBMM Ha MOJIOXEHHE XMMHUYECKOTO PpAaBHOBECHS.
[Tpunnun Jle [Hlartense.

~w

© N

Pemenue 3a1a4. Bemmonnenue nabopaTtopHoit paboTs
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Onucanue nabopamopnoii pabomsl no meme ""Kunemuxa xumuyeckux peaxyui"’
JlaGopaTopHas paGoTa
Llens pabomwi. V3ydeHue: a) CKOPOCTH XMMHYECKON PEAKIMU U €€ 3aBHCHMOCTH OT pa3JIMYHBIX (PaKTOpOB:
KOHIICHTpAallU PCarupyrommx BCIICCTB, TEMIICPATYPbI, KaTaJIU34TOPd, BCIWMYUHBI NOBCPXHOCTU pa3/:[ena; 6) BIIUSAHUSA
KOHIICHTpAaUX U TCMIICPATYPhI HA CABUT XUMHUYCCKOI'O PABHOBCCHSL.

Ipubopul u peaxmugoi:

Omnbit 1. [TpoOupky MK OXOPETKH I PaCTBOPOB, CEKyHAOMEp. Pa3baBieHHbIe pacTBOpHI THOCYNb(aTa Hatpus (5
%), cepHOit KUCIOTHI (2,5 %). IUCTUIITUPOBaHHAS BOJA.

OnpiT 2. TIpoOupky wian GIOpeTKH Uit pacTBOpOB, cexyHaomep, crakaH Ha 200 mi, tepmomerp. Paz0aBieHHbIe
pactBopbl THOCYIb(haTa HaTpus (5 %), cepHol kucnoThI (2,5 %).

Omnpit 3. IIpobupku. ['panynupoBannslii MHK. 1 H. pactBop cynbdaTta meau, 20 % pactBop cepHoii kucaoTsl, 30
% pacTBOp MEepOKCHa BOAOPOA, TMOKCH] CBHHIIA (KPEMHUS UITH MapraHia).

Omnpit 4. [IpoOupku. Mennsie cTpyxku. KoHIeHTprpOoBaHHas a30THAs KHCIIOTA.

OmnpiT 5. JlabopaTopHsie Becsl. Cyxue YnCThIe CTYNKH U recTuku. IIpodbupku. Men kycoukamu u nopomok. 0,1 H.
pactBop consiHO# KucaoTel. Kpucrasnst noaunaa kaius Kl u vutpara ceunina Pb(NO3),.

OmnpiT 6. CtakaH, mpoOHpKH, KaneabHULBI. PacTBOpsI: XyopHoe xene30 — 0,1 H. pacTBOp U KOHIIEHTPHPOBAHHBIN,
pomaHuCTHII aMMoHMH Wi Kaiuid — 0,1 H. pacTBOp M KOHIIEHTPUPOBAHHBIN; XJIOPU aMMOHUSI MITH KaJIHsL.

OnpiT 7. IIpoOupku, pacTBopsl: THOCYIb(aTa HaTpws, Homa — 1 H.; cepHOM KHCIIOTHI, XpoMaTa Kamus — 1 M,
xsopuna xene3a(lll), pomanuaa kamus — KOHIIL.; TUAPOKCU A HATpUs — 2 M; Kpaxmaiia.

B3anmopgeiicTBae THOCYIB()ATA HATPHSA C CEPHOM KUCJIOTOI

Peakius B3amMopneiicTBus THOCYIB(GAaTa HATPHUA ¢ CepHOM kmcnmoTod Na,S,03 + H,SO, = Na,SO, + S + H,0
+S0O, mpoTekaer B TpU IOCIeAOBaTeNbHbIE cTaany. CHadata BEIIENACTCS CyabhaT HATPpUS W HEYCTOWYMBAST THOCCPHAS
KHCJIOTa, KOTOpas TYT K€ pasjaracrcsi Ha CBOOOJHYIO cepy U CEpHHCTYI0 KuciaoTy. CepHHCTas KHCIOTa TaKkKe
pasmaraercs Ha CEpPHHUCTHIN ra3 ¥ BOMY.

1. Na,S,0;5 + H,SO,4 = H,S,05 + Na,SO, (O‘IGHB 6I)ICTpO),

2. H,S,03 = H,SO3 + S| (MemieHHO),

3. HzSOg = Hzo + 502 (6I)ICTPO).

CKOpOCTb CyMMapHOI'0 TIpoliecca ONpeessieTcsl BTOpol (iumumupytoweti) cragueii. Hauamom peakuuu
CIIeIyeT CYNTAaTh MOMEHT CIIMBAHUS PACTBOPOB, KOHIIOM — TIOSIBJICHUE CITA00W OIMAICCIICHITH.

OnpiT 1. 3aBHCHMOCTB CKOPOCTH TOMOT€HHOI PeaKIMH 0T KOHIEHTPAIMH Pearupyonnx BemecTs

Buinonnenue onvima.

3anoiauTe TpH OropeTku: nepyto — 0,1 H. pactBopom H,SO4, BTopyto — 0,1 H. pactBopom Na,S,03, Tpersio —
JCTHUTUPOBAaHHOI Bojol. [IpuBeanTe OtopeTkn B paboyee 1MooKeHHE. 3aroTOBbTE TPH pacTBOpa THOCYIb(ara HaTpHs
pa3nu4HON KOHUEHTpauuu. s 3Toro B mepBylo Cyxylo HNpoOHMpKy HajelTe 9 mul pacTBopa THOCYJIb(ara HATPHs, BO
BTOpPYI0 — 6 MJI pacTBopa THOCyJb(ara HaTpUs M 3 MJ JUCTHUIMPOBAHHOM BOIBI, B TPEThl0 — 3 MJI pacTBopa
THOCYIb(aTa HaTpus U 6 M Boxbl. JloOaBbTe B NepBYIO MPOOHPKY 3 MIJI pacTBOpa CEPHOHW KUCIOTHI M, OBICTPO 3aKpBIB
MIPOOKOM, SHEPTUYHO BCTPSIXHUTE MTPOOUPKY HECKOJIBKO pa3. B MOMEHT NpuIIMBaHUS KUCIOTHI ITyCTUTE B X0 CEKYHJIOMED.
3anummre BpeMs, IpoIIeniee OT Hadajla peakiuy J0 MOSBJICHUs claboi onasneceHun. Tak ke IMOCTynuTe ¢ ApyruMHA
3aroTOBJICHHBIMHU PacTBOPAMHU THOCYIb(aTa.

CBenuTe Bce JaHHBIE B TaOi. 1, 3amickiBas B Hee 00BEMBI MCXOIHBIX PACTBOPOB M JMCTHIUTMPOBAHHOIN BOJIHI,
KOHLICHTPALIMK PACTBOPOB THOCY/b(aTa HATPHUS U CEPHON KMUCIOTH B MOMEHT CMEIICHHSI pAaCTBOPOB, BPEMSI TPOXOXKICHUS
peaKIuy U CKOPOCTh PEAKIMH, YCIOBHO IPHHSB €€ paBHOM oOpaTHOMY BpeMeHH 1/At.

Tabruya 1

Pe3yabTaThl HCC/Ie10BaHUS 3aBHCMMOCTH CKOPOCTH PeaKIHuu 0T

koHIeHTpanun Na,S,0;

No O0beM pacTBOpa, MII OtHocutens | Bpems OTtHOCHUTENH
podup Has TMOSIBJIEH Has

KA KOHIICHTpAI] ust CKOPOCTh

ust MyTH, ¢ | 0= 1/At, ct
Na,S,03"

1 9 0 3

2 6 3 3

3 3 6 3

*OTHOcHUTEeNbHAS KOHIIEHTpaIwst Na,S,O3 HaXoquTCs Kak 9acTHOE OT JielieHusl o0beMa pactBopa Na,S,03
obmemy o0bemy cmecu Na,S,;03, H,O u H,SO,.

[ToBTOpUTE BCE TE K€ OMBITHI, HO C IOCTOSHHOW KOHIICHTpalmWeH THOCyIb(paTa HATPUS M H3MEHSIOMICHCS
KOHIICHTpAIUCH CepHOM KUCIOTE. CBeUTE BCe NaHHBIC B Ta0II. 2.
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Tabruya 2
Pe3ynbTaThl HCcIe10BaAHUS 3aBUCUMOCTH CKOPOCTH PEAKIIUH OT
KoHIeHTpanun H,SO,

Ne O0beM pacTBOpa, MII OTtHOCUTENH Bpewms OTtHOCHUTENH
mpobu Has TMOSIBJICHU Has
pxu KOHIICHTpAI] b'd CKOPOCTh
ust MYTH, C v=1/At, ¢
Na,S,03"
Na,S,0 H,O H,SO,
3

1 3 0 9

2 3 3 6

3 3 6 3

IMocTpoiite Tpaduky 3aBHCUMOCTH BpeMEHH IPOXOXJIeHMsT At peakumu n ee cKopocTd 1/At OoT KOHIEHTpaLuu
pearupyromux Beuiects (puc.4).

Frik

Puc. 4. I'paduk 3aBucumocTn
OTHOCUTENIBHON CKOPOCTH
peaxyy OT KOHLEHTPaLUH
pearupyromux BemecTs.

C(NaxS 13,
Cz[enaﬁTe BbIBOJ] O 3aBUCUMOCTH CKOPOCTU PCAKIIMH OT KOHIICHTPAIIUU B YCJIOBUAX OIbITA. 3anuiure BBIPAXXCHUC
3aKOHa ﬂeﬁCTBHH Macce ajsa I[aHHOfI peaKknuu.

Bonpocs! u 3aganus

1. Uem BbI3BaHO IOMYTHEHHUE PACTBOpPA?

2. Kak 3aBUCHUT CKOPOCTb PEaKLUU OT KOHUEHTPALIUU UCXOAHBIX PEareHTOB?

3. 3Has, 4TO ompenensromei cTamueil mporecca SIBISICTCS BTOpas PEakiys, IMOCTPOUTEe TpaduK 3aBUCHMOCTU
CKOpPOCTH peakiuu OT KoHieHtpanuu pearentoB o(C) Jlast 3Toro Ha ocu aOCIMCC OTIOXKHTE OTHOCHUTENbHBIE
koHIeHTpanuu Na,S,03, Ha OCH OpIMHAT — COOTBETCTBYIOIIUE UM CKOPOCTH PEAKIMH B YCIOBHBIX enuHuUNax (1/7). B3ss
u3 rpaduka 3HaveHus v U C, ONPEACITUTE BEIHINHY, POMTOPIIMOHATFHYIO KOHCTAaHTe cCKopocTu: k = v/C. Chenaiite BBIBOX
0 3aBUCHMOCTH CKOPOCTH PEaKIU OT KOHIICHTPAIIUHU ¥ O MOPSAKE PEAKIUHU 110 THOCYNIb(]aTy HATpHUSL.

OnbIT 2. 32aBHCHMOCTB CKOPOCTH PEAaKIUU 0T TEMIIEPATYPbI

Buinoanenue onvima. Hanelite B Tpu mpoOHpKH 110 6 MJI pacTBopa THOCYIb(haTa HaTpHs, a B Ipyrue TpH — 110 6 M
pacTBopa CepHON KUCIIOTHI.

Crpynnupyiite npoOHpKH B TpH mapsl (kuciaora — THocyinbdar). [ToMecture nepByio napy npooupox B OONBIIOH
CTakaH ¢ BOjIOW KOMHaTHOH TemriepaTypsl (~20°C) Ha 3—5 MuH. 3anummTe 110 BO3MOXKHOCTH 00JIee TOYHO TEeMIIepaTypy
BOJIBI B CTaKaHe. 3aTeM CIIeiTe coJep KuMoe MpoOHPOK B OJHY, TIepeMelaiiTe moaydeHHbIH pacTBOp, MOCTaBbTE MPOOUPKY
CHOBa B CTakaH C BOJOW W OTMEThTE BpeMs IPOXOXJeHNs peakuun. [Iponenaiite ombIT eme aBa pasa Mpu TeMIiieparypax
40 u 60 °C. Csenure Bce mannsie B Tabi. 3. ITocTpoiite rpaduky 3aBUCMMOCTH BpeMEHH NpOTeKaHus peakuuu At u ee
ckopoctu 1/At ot TemmepaTypsl (puc.5).

It

- Puc. 5. TIpadux 3aBHCHMOCTH
CKOpPOCTH peaKIH OT TEMIIEPATYPBHI.

L C

Paccuuraiite TeMHepaTypHBIﬁ KOS(l)(l)I/IHI/IeHT CKOpPOCTH I KaXXIAO0I'0 U3 UHTCPBAJIOB HMCITIOJIb30BAHHBIX TEMIICPATYD
U BCCTO HHTCPBAJia IIOJHOCTBIO. Tax kax omeIT BO BcexX TpeX ClIy4dasax HNPOU3BOAUTCA B YCIOBHUAX OI[HHaKOBOﬁ
KOHIICHTpAaluh pPACTBOPOB, OTHOLICHHUC BCJIUYUH CKOpOCTeﬁ peakuru OOJLKHO PAaBHATHCA OTHOLICHHWIO KOHCTAHT
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CKOpPOCTEH M, CIEJ0BAaTENbHO, KBaJIpaTy BEIMYMHBI TEMIEpPaTypHOro Kod(d¢uuueHta. 3aBHCAT JM TEMIIEpaTypHBIA
K03((HUIMEHT CKOPOCTH U SHEPTHUs aKTUBAIMH OT TeMuepatypsl? ChopMynupyiTe BHIBOABI.

Tabmuya 3
PesynbTaThsl necne0BaHus 3aBUCHMOCTH CKOPOCTH PEAaKIUH OT
TeMIIepaTypbl
Ne onbita | Uncno xanens pactsopoB | Temmnepatypa,®C Bpems OtHocuTenbHAs
TOSIBNICHUS | CKOPOCTb PEaKIUH, C -
MyTH, C
Na,S,0; H,S0,

1 6 6 20

2 6 6 40

3 6 6 60

OmnbIT 3. BansiHue KaTaJIM3aTOPa HA CKOPOCTH XMMHMYECKOM peaKkIuu
Hauetite B mpoOupky 5-8 kamens 30 %-ro (o mMacce) pactBopa mepokcuaa Bomopona. C MOMOIIBIO TICHOIICH
JYYHUHKH yOeIUTeCh B OTCYTCTBUH KUCIOpona. BHecuTe B pacTBOp Ha KOHYMKE MUKPOIIIATENS JUOKCU cBHHITA PbO, n
HaOmomaiiTe BoiaencHue raza. (PbO, moxHo 3amernts Ha MnO, mmu SiO,.) Hanmmmre ypasaenue pasznoxenus H,O5.

OmnbiT 4. BiusiHue IOBEPXHOCTH pa3/ie/ia PearupyoInux BellecTB HA CKOPOCTH PEAKIIHH B TeTePOreHHOM
cucreMe

A. ITpuroToBbTe 1Ba HEOOMBIINX OAMHAKOBHIX (YOSIUTECHh B 3TOM C TIOMOIIBIO BECOB) Kycouka Mena. OuH 13 HUX
pa3oTpHUTE MTECTHKOM Ha JIUCTEe OyMaru U MepechlTbTe B KOHUYECKYIO KOOy, BTOPOI MOMECTHTE B JAPYryIo Kondy. B obe
KOIIOBI OomHOBpeMeHHO n00aBbre 1Mo 4 mi 0,1 H. pacTBOpa CONSHOW KHCIOTHL HamummTe ypaBHCHHE pPEaKIUU
B3aMMOJICHCTBHS MeJia ¢ COISTHOM kucnoToi. ColmocTaBbTe HHTEHCHBHOCTD IIPOIecca B TOW W IPYroi koibe u caenaite
BBIBOJI O BJIMSIHUM BEJIMYMHBI TOBEPXHOCTU PEArMPYIOUINX BELIECTB HA CKOPOCTh XUMUYECKOW PEAKIMU B IE€TEPOrEHHBIX
CHCTEMaX.

b. Heckonbko xpucramioB moauna kamust KI w mHutpata cBunna Pb(NOj), momecTuTe pasjienbHO B IBE CyXHUE
YUCTBIC CTYNKA W TIIATEIBHO Pa30TpUTE MECTUKOM. [IpuroroBpTe 2 cyxue HpoOUpkH. B oHY W3 HHUX ITONOXKHUTE
Heckonbko kpucrauioB KI u Pb(NOj3),, B ApYryio HAChIIIbTE MPUMEPHO TAKOE K€ KOJIUYECTBO COJIEH, pacTepThix B
mopomnok. J[js mepeMeIuBaHus pearupyoninx BemecTB 00e¢ MpOOUPKH SHEPTHYHO BCTPSXHUTE, 3aKPHIB OTBEPCTHE
poOkoii. [locTaBpTe MPOOUPKH B MITATHB M HaONromaiiTe oOpazoBanue Hoauaa CBUHNA. OTMETHTE BIIUSHIC MIOBEPXHOCTH
COTIPHUKOCHOBEHUS PEArHPYIONINX BEIIECTB HA CKOPOCTh XUMUYECKOW PEaKIMH. 3alHIINTe YPaBHCHUE PEaKIUU OOMEHA
MEXIy UOJUAOM KaJlisl U HUTPATOM CBHHLIA.

OnpiT 5. Binsinue KOHIEHTPALUH HA XMMUYeCKOe PaBHOBeCHe
Cmewjenue xumuueckozo pasHoeecus
BnusiHue KOHILIEHTpaIMY PEarupyONIMX BEIIECTB HA XUMUYECKOE PABHOBECUE HCCIEAYETCS HAa IPUMEPE PEAKIMU:

FeCl; + 3NH,(SCN) = Fe(SCN); + 3NH,ClI
2Fe(SCN)3 <> Fe[Fe(SCN)Js

Ponanun xene3a Fe(CNS); okpammBaer pacTBop B KpoBaBO-KpacHbIH nBeT. Mzmenenne konueHrpanun Fe(CNS);
BIUSET HA MHTCHCUBHOCTb OKPAaCKH pPacTBOpa, YTO MO3BOJIAET CIEAMTH 3a CABUIOM XMMHYECKOTO PAaBHOBECUS IpHU
M3MEHEHUU KOHIEHTPALUK PEarkpyoNUX BEIECTB.

Buinoanenue onvima. Hanelite B crakan 10 mu 0,1 H. pactBopa FeCl; m nmo6asprem 10 miu 0,1 H. pactBopa
pomanucroro ammonumst NH,CNS (wnmm 1-2 kamum HaceimenHoro pacrsopa NH,4CNS) no momydenust pacrtopa
MIPO3PAvYHOr0 KPOBaBO-KPACHOI'O WM pyOMHOBOTO IBeTa. Pasneiire pacTBop M3 crakana B 4 MPOOMPKH, OHY U3 KOTOPBIX
OCTaBbTE B KAa4eCTBE KOHTPOJBHOH. B mepByro mpoOMpKy BBEAWTE HECKOJBKO Karellb KOHICHTPUPOBAHHOTO PacTBOpa
XJIOpUZa KeJe3a, BO BTOPYK0 — HECKOJbKO Kameidb KOHIEHTPHUPOBAHHOIO PACTBOpA pOJAaHHMA AMMOHMSA, & B TPETHIO
HaChIbTe HEMHOro TBepnaoro xyopuaa ammoHust NH4Cl u BcTpsxHHMTe NPOOMPKY HECKONBKO a3, YTOOBI YCKOPHTH
PacTBOpEHHE COMU.

CpaBHUTE OKpacKy pacTBOPOB B TpeX NPOOHMPKAX C OKPackoM B KOHTPOJIBHOW NPOOHPKE W OOBSCHUTE
npoucieamye u3MeHeHns: ucxonas w3 npuHununa Jle [larense. [lannble ombita cBectd B Tabn.4. Cremaiite BBIBOA O
HANpaBICHUU CMEIIEHUs paBHOBecus. Hammmure BelpakeHHe AN KOHCTaHTBl HUCCIENOBAHHOIO XUMHYECKOIO
paBHOBecHs. MOXXHO JIM YTBEP)KAATh, YTO W3MEHEHHE KOHIICHTPAIMH PEarnpyrolliX BEIIECTB ITOBJEKIO 3a COOOU
M3MEHEHNE BEIMYMHBI KOHCTAHTHI pABHOBECUS?

Tabauya 4
Pe3yjbTaThl HCCIEI0OBAHUS CMELIEHHSI XUMUYECKOr0 PABHOBECHS
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Ne Jlo6aBneHHbIH N3menenue Hanpasnenue
TIPOOHPKH pacTBop MHTEHCUBHOCTH CMEILEHUs
OKpacKu paBHOBECHS
1 -
2 FeCl;
3 NH,CNS
4 NH,CI

Tema: Ctpoenne aroma. Ilepuoauyeckuii 3akon J[.U.MennaeseeBa (10 yacos)

1.

2.
3.
4

o o

10.

11.

12.

IToHATHE XMMUYECKOTO HIEMEHTA.

PasButre npeacraBiaeHuil 0 CTPOCHUHU aTOMa.

KBaHTOBBIE UKCIa, UX CMBICIL.

BosHOBOM XapakTep [IBMKEHHMS MUKpOYacTUL. YpaBHeHue ne¢ bpoiusa. Ilpunnun
HEOIIPEACICHHOCTH.

OnexrponHoe o0Onako. BonHoBas ¢pynkius. Ypasuenue lllpenunrepa.

OpOutans. PanuanbHas M yriaoBas COCTABIISIIOIIME BOJHOBOM (GyHKuuu. DOpMbl
opOuTanei.

MHorosnekTpoHHbsle aToMbl. CTpoeHHe 3JeKTpOoHHbIX oOosouek. ITpunnun Ilaymu.
IIpaBuio XyHna.

CpolicTBa aToMa: 3JIEKTPOOTPULIATENBHOCTb, IOTEHIMA] HOHMU3ALUH, CPOJACTBO K
JJIEKTPOHY, PaInyC aToMa.

CoBpemennast  ¢opmynupoBka [lepuoanueckoro  3akoHa. DH3UYECKHH  CMBICI
IIepuoarueckoro 3akoHa.

[Tepuonnyeckas cucrema [I.M1.MeHaeneeBa Kak BbIpaKeHHE (YHIAMEHTAIBHOTO 3aKOHA
npuposl. [lepuon, rpynmna, noarpymnma.

W3meHeHHe 1O nepuoAy M IO TPYIIE CBOMCTB 3JIEMEHTOB M IIPOCTBIX BELIECTB.
I'pynnoBas 1 TUIIOBAs AHAJIOTHUM.

BropuuHas nepuoIn4HOCTb, IUarOHAIBHOE CXOJICTBO, TOPU30HTAIBLHOE CXOACTBO.

Pemenuii nmpakTHyecKux 3aJaHuil

Tema: Xumudeckas cBsizb (6 4acoB)

1.
2.

H~w

o o

Tuns! xumMuueckoit cBsi3u. OCHOBHBIE XapaKTEPUCTUKN XUMHUECKOH CBSI3H.

HonHas cBs3b: MeXaHM3M OOpa30BaHUS CBS3M, OCHOBHBIC XapaKTepUCTUKU. VoHHas
KpUCTaJlIIM4ecKas pemerka. CBoWcTBa HOHHBIX COEIMHEHUM.

KoBaneHTHas cBsi3b: OCHOBHBIE XapaKTEpUCTUKU CBsA3U. KpaTHble cBsA3U. BajleHTHOCTS.
[Honspusie cBs3u. [unonb. Jnuna punons. CreneHb HOHHOCTH CBsi3U. (CTeneHb
okucieHus. CBOHCTBA KOBAJIEHTHBIX COEIMHEHUI. ATOMHAsI KpUCTaJNINYECKas PELIETKA.
JIOHOpHO-aKIENTOPHBIA MEXaHU3M 00pa30BaHUs KOBAJICHTHBIX CBS3CH.

BonopoaHas cBs3b, €€ XapaKTepUCTUKHU.

Mertannnueckas cBs3b. MeTtauueckas Kpuctauinueckas pemerka. CBoWcTBa METaJIJIOB.

Pemenuii nmpakTuyecKux 3aJaHuil

Tema: Teopusi xumuyeckoii cBsi3u. MeToa BaJleHTHBIX CBsi3eil (6 yacoB)

1.
2.
3.

4.

OcHoOBHBbIE TIOJIOKEHUSI MeTOAa BaJIeHTHBIX cBsizeil (MBC).

[TonsiTue o rubpuan3anuu opouTaneil. Y cioBus ycToiMunBOi ruOpuIU3aIiy.

OcHoBHbIe THIBI TUOpuAn3anuu. [IpocTpaHcTBeHHass KOH(UTYpAIUsl MOJIEKYJI U HOHOB.
BnusiHue HEenoeIeHHbIX AIEKTPOHHBIX [1ap Ha TEOMETPUIO MOJIEKYII.

Meron pacTankuBaHUs MIEKTPOHHBIX Nap I minecnu.

Pemenuii npakTuyecKux 3aJaHuil

20



Tema: Teopusi xummnueckoii cBsi3u. MeToa MoJieKyJISIPHBIX opOuTaeii (6 yacoB)

1. OcHOBHBIE TOJOXKEHHUS METOa MOJIEKYJISIpHBIX opOuTaneit (MMO).

2. Kputepuu moioXuTenbHOro nepekpbiBaHus opOutaneid. CBA3bIBatONIast, pa3phIXJfiomniasi,
HECBS3bIBAIOILasi OpOUTAIH.

3. Tloctpoenue sHEPreTHUECKUX IHAarpaMM TI'OMOATOMHBIX W T'€T€POATOMHBIX MOJIEKYlT H
MOJIEKYJISIPHBIX HOHOB.

4. 3o0HHas TEOpHs KPUCTAIUIOB C TOUKH 3peHns MMO.

Pemenuii nmpakTHyecKux 3aJaHuil

[TpoBenenue nepBoii pyOeKHON KOHTPOJIbHOM paboThl — 4 yaca
ITpoBeneHue BTOpoit pyOesKHOM KOHTPOJIBHOU paboThl — 4 yaca

Ipumep pybescrnoi konmponwvnou padomur Nel
Bapuanm 1

1. ChopmynupyiiTe mepBoe Ha4alo TEPMOAMHAMUKH. B Kakux cllydasx TeIUIOTY U paboTy
CUHTAIOT MOJIOKUTETHHBIMU, & B KAKUX OTpHIIaTeIbHBIMU? 2 Oaiuia

2. UTo Ha3BIBAIOT SHTANBIIKEH 00pa30BaHUs BEIEeCTBA? 1 Gamn

3. Ilpu cropanum 11,5 T stunoBoro cnupra Beyaenwiock 311,295 xJlx ternorel. Beraucnure
terioty o6pasoBanuss CoHsOH 3Has, uro temnorel oOpasoBaHus COz; u HoOray
COOTBETCTBEHHO paBHBI (K/[k/Momb): -393,62 u -241,88. 3 Gamna

4. B03MOXXHO JI1 IpH 25°C ropeHue Kaiblus B arMocepe okcuaa yraepoaa(ll) mo peakiuu

Ca(K) + CO() = CaOy + C

Ecau AHoo6p cootBercTBeHHO paBHbI 0; -110,7; -637,0; 0 x/{x/M0b, a 3HAYCHHS YHTPOITHH
YKa3aHHBIX BEIIECTB S% COOTBETCTBEHHO paBuer 41,8; 197,9; 39,7, 5,9 Hdx/monpK.

3 Gamna

5. Uto Ha3bIBAIOT MOJICKYISPHOCTHIO PEAKIIMU? 1 6amn

6. Ha ckosibko TpasycoB cieqyeT MOBBICUTH TEMIIEPATypy, YTOObI CKOPOCTh PEAKLIMU BO3pOCIa B
8 paz? 2 Gamna

7. B cocyn, emkoctbto 0,5 1 momemeno 0,5 mons Bogopoaa u 0,5 monp azora. K momenty
paBHOBecusi oOpazoBanoch 0,02 Moiab amMMuaka. BBIYMCIUTH KOHCTAHTY pPaBHOBECHSL
3 Gamna

Ilpumep pybesrcnoit KonmponvHou padomot Ne2
Bapuanm 1

1. Chopmynupyiite [lepuonndeckuii 3axon [[.11.MenneneeBa. B uem 3akmtouaeTcst Gu3ndecKuit
cmbica Tlepuoauueckoro 3akoHa? OOBSICHUTE IPUUUHY EPHOJIUUECKOTO U3MEHEHHUSI CBONCTB
3JIEMEHTOB UCXOAS U3 3JIEKTPOHHOIO CTPOEHHUS UX aTOMOB.

2. OnpenenuTe MeCTO 3jeMeHTa (TMepHoi, TpyNIy), €ro CBOMCTBa (METAJUIMYECKHE WIN
HEMETAININYECKHE), XapaKTEP €ro BHICIIETO OKCUA, ECIIH MOPSAKOBBIN HOMEp 3IeMeHTa 74.

3. Ha3zoBuTe OCHOBHBIE XapaKTEPUCTHKH KOBAJICHTHON CBS3H.

4. Ha OCHOBaHMHM Ye€ro MOXHO CJelaTh BHIOOP MEXAy IJIOCKOCTHOH ¥ NHpPaMHIAIBHOM
Mozensimu ctpoerus BF3 u NH3?

5. IlocrpoiiTe 3HepreTmueckyro auarpammy s MoJiekyael CO 1o METOAy MOJEKYISPHBIX
opbutaseit. Mosker 1 cymecTsoBath Hon CO™?
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Kaxxapiii Bompoc orieHuBaeTcs B 3 Oamina

Kpurepun oueHuBaHus pyOeKHONH KOHTPOJIBHOM pabOTHI:

-15-12 GannoB BBICTABISIETCS CTYIACHTY, eciiu pabota BbimonHeHa Ha 80-100 % oT mpemmaraemMoro
o0beMa M H3JI0’)KEHA TPAMOTHBIM SI3BIKOM B OINPEAEICHHOHN JIOTMYECKON MOCIeI0BaTEIbHOCTH C
TOYHBIM HCIIOJIb30BAaHUEM CIICHUAIN3UPOBAHHON TEPMUHOJIOTHH; TOKAa3aHO YBEPEHHOE BIIaJICHHE
HOpPMaTHUBHOM 0a30ii.

- 11-9 GamioB  BBICTAaBIAETCS CTYICHTY, €cClM paboTa BbIMONHEHa B oObeme 60-79% ot
npeuiaraeMoro o0beMa, Ho UMeeT OJIMH U3 HEJOCTAaTKOB: B paboTe NOMYLICHBI OJWH-/IBA HEl0UYeTa
OpU  OCBEUICHMM OCHOBHOTO  COJCp)KaHUS ~ OTBETa; HET  ONpPEICNCHHOH  JIOTHYeCKOM
MOCIIEI0BATEIBLHOCTH, HETOUHO HUCIOJIb3YeTCs CEIUATU3UPOBAHHAS TEPMUHOIIOT HS.

- 6-8 0amIoB BBICTABISIETCS CTYICHTY, €clid paboTa BBINOJIHEHA HEMOJIHO B oObeme 45-59%, He
MOKa3aHo oOmiee MOHMMAaHUE BOMPOCA, HMMENHCh 3aTPyJHEHUS WM JOMYIIEHbl OIIMOKH B
OTIpENICICHUH TIOHIATUH, MCIOJIB30BAHUM TEPMHHOJIOTHUH, NPU 3HAHHHM TEOPETUYECKOTO MaTepuana
BBISIBJICHA HETIOJIHAS c(DOPMUPOBAHHOCTH OCHOBHBIX YMEHUI M HABBIKOB.

Bonpocul k skzameny no oucyuniune «Qowian xumusa»
DK3aMeH SBIISETCS OIICHOYHBIM CPEICTBOM JUIS 3aKIIOYUTENLHOTO JTala OCBOCHHS
KOMIIETEHITHM.

=

[IpeameTr XUMHYECKOM TEPMOIUHAMUKH.

2. OcCHOBHbIE MOHATHS XUMUYECKOH TEPMOANHAMUKH: TEPMOAUMHAMHUYECKAs CHCTEMA,
OKpyXKarollas cpeia, mapaMeTpbl CUCTEMBI: 00bEM, JaBlIeHUE, TEMIIEpPAaTypa U KOHIICHTPALUs.

3. Buapl TepMOIMHAMHYECKHX CUCTEM: TOMOTEHHAs! U TeTeporeHHasi, (puznyeckas u XuMuieckas,

OTKpBITasl, 3aKPbITAsl, U30JIUPOBAHHAS.

4. CocTosiHME PaBHOBECHS B TEPMOJUMHAMMUKE.
5. Tpouecc: oOpaTtumsblii, HEOOPATUMBIA, CAMOTIPOU3BOJILHBIH.
6. CBoiicTBa CUCTEMbI: BHYTPEHHSS SHEPIHs, TEIIoTa, paboTa. BHYTpeHH:s 3HEprUs KaK

(GYHKIUS COCTOSIHUSI CUCTEMBI.

7. 1-ii 3aKOH TePMOJAMHAMUKH. 3aKOH COXpAaHEHUs SHEpruu. BHyTpeHHss sHeprus Kak GpyHKIus
COCTOSIHUSI CUCTEMBI.

8. DHranbnus wim teriocoaepxkanue. Tepmoxumus. TeroBsie 3hHeKkTsl XUMUYECKHX peaKuit
IIPU MOCTOSTHHOM 00BbeMe U TIOCTOSIHHOM JaBJICHUU. 3HAKU TEIJIOT XUMHUYECKUX PeaKIuil
(TEpMOXMMUYECKUI U TEPMOIUHAMUYECKUI ).

9. 3akou I'ecca.

10. CranmapTHOE COCTOSTHUE BEIIECTBA.

11. DuTanenus 00pa3oBaHMs BEIIECTBA M SHTAIBIINA XUMUYECKON pPeaKIiHy.

12. DHTanenus CBsI3U. DHTAIBINS PACTBOPEHUS. DHTAJIBIIHUS CTOPAHUSI.

13. Temmnoemkocts. 3akon Kupxrodda.

14. Dutponus, ee onpeneneHue. Bropoii 3aK0H TEpMOAMHAMUKH. 3aKOHOMEPHOCTH U3MEHEHUS
SHTPOIINHU.

15. Tperuii 3akoH TepMoauHaMUKU. CTaHAapTHAS SHTPOIUS.

16. DuTponus Kak GyHKUMSA COCTOSIHUS. MI3MEHEeHrEe SHTPOIMH B XUMUYECKUX MTPOLIECCAX.

17. Oueprus I'nd6ca AG. Coboanas sueprus. Kpurepuit HanpaBieHHOCTH MTPOIECCOB.

18. [ToHATHE CKOPOCTH XUMHUYECKON peaknuu. CKOpOCTh XUMUYECKON peakiui B TOMOTEHHOU U
TeTEpPOreHHOM cpele.

19. ®axTopsl, BIUSIONINE HA CKOPOCTh XMMUYECKON PEakIiK: MPUPO/Ia peareHTOB, KOHIIEHTPALUS
peareHToB, TEMIlepaTypa B CHCTEME, NPUCYTCTBHE KaTajau3aropa, CTENEHb CMELICHUS
pEareHToB, IeHCTBUE aKTUBUPYIOLIETO U3IYYEHUS U T. 1.

20. MexaHu3M XUMUYECKOH peakini. AKTUBHBIE COYIapCHUS

21.3akOoH JAEUCTBYIOUIMX MacC /s OJHOCTOPOHHUX peakiuil. @DOU3NYecKuil  CMBICI
k03 puIHeHTa TPOIOPIMOHATBHOCTH K.
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22,
23.
24,
25.

26.
27.

28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.

44,
45.

46.
47.

48.
49.
50.

51.
52.
53.
54.

55.
56.

MonexkyIsspHOCTb PEaKLUH.

ITopsiiok peakuyu Mo BEIIECTBY U MOPSIIOK PEAKIIMU B LIETIOM.

3aBHCHMOCTb CKOPOCTH peakiuu oT Temreparypsl. [Ipasuno Bant-T'odda.

VpaBHeHue AppeHuyca. DHeprus akTUBalUMHU. BrnusHue karamuszatopa (FOMOT€HHOTO |
TETEPOreHHOIr0) Ha SHEPTUI0 aKTUBALUH.

HeoOpatumbie 1 0O6paTuMble peakinu. XUMHUYECKOEe paBHOBECHE.

Kunernueckuii BBIBOJ 3aKOHA ACUCTBYIOLUIMX MAacC JUIsl OOpaTHUMBIX XMMHYECKHX PEaKLUi.
KoHcTanTa XMMHUYECKOTO paBHOBECHSL.

IIpu3HaKy HCTUHHOTO XMMHUYECKOTO PABHOBECHSI.

KoHcTranTa paBHOBECHS ISl Ta30B.

Bnusinue SHEPreTUYECKOT0 6apbepa u TEeMIIEpaTypbl
Ha ToJIoKeHue paBHOBecHus. CBs3b Mex Iy sHeprueit [ m06ca 1 KOHCTaHTOM paBHOBECHS.
BnusiHue u3MeHeHus BHEIIHUX YCJIOBUM Ha MOJOXEHUE XMMHUYECKOro paBHoBecus. IpuHiun
Jle Ilarense.

IToHATHE XMMUYECKOTO JIEMEHTA.

PasButre npeacraBiaeHuil 0 CTPOCHUU aTOMa.

KBaHTOBBIE UKCIa, UX CMBICIL.

BosHOBOM XapakTep [JBMXKEHHs MHUKpodacTull. YpaBHeHue nae bpounna. Ilpunnun
HEOIIPEACICHHOCTH.

OnexrponHoe o0Onako. BonHoBas ¢pynkius. Ypasuenue Illpenunrepa.

Opb6urans. PaguanbHast U yrioBasi COCTaBISIOMIKE BOJTHOBOM (pyHKIMU. DOpMBI OpOUTATICH.
MHoroanekTpoHHble aToMbl. CTpoeHHe eKTpoHHBIX 00osovek. [Ipunuun [Maymu. IpaBuio
XyHna.

CpolicTBa atoma: 3J€KTPOOTPULIATENBHOCTD, IOTEHIIMAI NOHU3ALUU, CPOJCTBO K DJIEKTPOHY,
paguyc aromMa.

CoBpemennass  ¢opmynupoBka  [lepuoanyeckoro 3aKOHa. @U3NYECKUH  CMBICIT
IIepuoanueckoro 3akoHa.

[lepuonnueckas cucrema J[I.Ml.MeHneneeBa Kak BbIpaXeHHE (PyHIAMEHTAIBHOTO 3aKOHA
npuposl. [lepuon, rpynmna, noarpymnma.

N3meHeHne 1o mepuoay U 10 IpyIe CBOKWCTB 3JIEMEHTOB U IIPOCTHIX BellecTs. ['pynmnosas u
TUIIOBAsi aHAJIOTUU.

BropuuHas nepuoIn4HOCTb, IUarOHAIBHOE CXO0JICTBO, TOPU30HTAIBLHOE CXOACTBO.

Tuns! xumMuueckoit cBsi3u. OCHOBHBIE XapaKTEPUCTUKU XUMHUECKOM CBSI3H.

HonHass CBS3p: MeXaHM3M O0Opa3oBaHMs CBSI3M, OCHOBHBIC XapaKTepUCTHUKU. HMoHHas
KpUCTaJlIM4eckas pemierka. CBolWcTBa HOHHBIX COETMHEHUM.

KoBaneHTHas cBs3b: OCHOBHBIE XapaKTEpUCTUKU CBsA3U. KpaTHble cBsA3U. BajleHTHOCTS.
[Tonsipusie cBsazu. Junons. [{nuna nunosid. CTeneHb MOHHOCTH CBs3U. CTENEHb OKUCIIECHHS.
CBolicTBa KOBaJIEHTHBIX COEIMHEHUI. ATOMHAs KpUCTaNINYECKas! pELIETKA.
JIOHOpHO-aKIENTOPHBIA MEXaHU3M 00pa30BaHUs KOBAJICHTHBIX CBS3CH.

BonopoaHas cBs3b, €€ XapaKTepUCTUKHU.

Merannuueckas cBs3b. MeTtaumueckas Kpuctajuinueckas pemierka. CBolicTBa METaJIJIOB.

OcHoOBHBIE TIOJIOKEHUSI MeTOAa BaJIeHTHBIX cBsizeil (MBC).

[Tonsitue o rubpuan3anuu opouTaneil. Y cioBus ycToiMunBOM ruOpuIU3aIiy.

OcHoBHble TuUNbl THOpuau3anuu. I[IpocTpaHcTBeHHass KOH(HUrypauus MOJIEKY]l W HOHOB.
BnusiHue HEnoIeIeHHbIX AIEKTPOHHBIX [1ap Ha TEOMETPUIO MOJIEKYII.

Meron pacrankuBaHus MIEKTPOHHBIX Nap I minecnu.

OCHOBHBIE TIOJIOKEHHUS METOAa MOJIEKYIISIpHBIX opOuTaneit (MMO).
Kputepun mOJ0XKHUTENHHOTO MEpeKpbIBaHUS opOuTaneil. CBs3bIBAONIasl, Pa3pBIXIAIONIAL,
HECBS3bIBarOILasi OpOUTAIH.
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57.IlocTpoeHre SHEPreTUYECKUX IuarpaMM TOMOATOMHBIX M T€TEPOATOMHBIX MOJIEKYT U
MOJIEKYJISIPHBIX HOHOB.
58. 30HHast TEOpHsI KPUCTAIUIOB C TOUKH 3peHuss MMO.

Oobpaszey IK3aMeHaAyUOHHO20 Oulema

MunucrepcTBO 00pa3oBanus 1 Hayku Poccuiickoit @denepanun
denepanbHOE FOCYAapPCTBEHHOE OFOKETHOE 00pa30BaTEIbHOE YIPEIKICHUE
BBICILIETO 00pa30BaHUSA
«bamkupckuii rocy1apCTBEHHBIN YHUBEPCUTET)

@akynbTeT XUMUYECKUI

3K3AMEHAHI/IOHHBH7I BUJIET Ne 1
no nucruruinHe _OOmmas xumus_ 1 cemectp
Hanpasnenne/CrnennansHocts 04.05.01 dynpaMenTanbHas U MPUKIAIHAS XUMUS

1. Xumnueckas tepMoauHamuka. OCHOBHBIE MOHATHUS. TepMOOUHAMMUECKas cuUcTeMa. Buuel
TepMoAuHamMuueckux cucreM. @aza. Krnaccupukamus TepMOJUHAMUYECKUX IPOLIECCOB.
Kputepun caMonpou3BOJIBHOCTH IPOLIECCA.

2. Tlonstue o ruGpuau3anyu opouTaneil. Y CioBusi yCTOHUMBOI rHOpHIN3AIIUH.

OcHoBHbIe THIBI TUOpuAM3auuu. [IpocTpaHCTBEHHAss KOHOUIypalHs MOJIEKYd U HOHOB.
BnusiHue HENoeIeHHbIX AIEKTPOHHBIX [1ap Ha TEOMETPUIO MOJIEKYII.

Kpumepuu oyenusanusa na yxzamene (8 o6annax):

- 25-30 6ayI0B BBICTABIISIETCS CTYIEHTY, €CIIU CTYAEHT JAaj IOJHbIC, pa3BEpPHYThIE OTBETHI Ha BCE
TEOPETHUYECKHE BOMPOCH! OHMIIETa, MPOJEMOHCTPUPOBAN 3HAHHE (YHKIIMOHAIBHBIX BO3MOKHOCTEH,
TEPMUHOJIOTUM, OCHOBHBIX 3J€MEHTOB, YMEHHME IPHUMEHATh TEOPETUUYECKUE 3HAHUS TpU
BBITIOJTHEHUH NPAaKTUYEeCKUX 3a1aHuil. CTyneHT 0e3 3aTpyIHeHUI OTBETHI Ha BCE JOTIOJHUTEIbHBIE
Bompockl. [IpakTHdeckast 4acTh pabOTHI BBITIOJNHEHA MOJTHOCTHI0 0€3 HETOYHOCTEH U OIIHO0K;
- 17-24 GamnoB BBICTABISETCS CTYICHTY, €CIM CTYAEHT DPAaCKpPbUI B OCHOBHOM TEOPETHUYECKHE
BOIPOCHI, OJJHAKO JOMYIIEHbl HETOUYHOCTH B OIpENeNICHMH OCHOBHBIX MOHsATHH. [Ipu oTBere Ha
JOTIOJTHUTEBHBIE BOIPOCHI JOIMYLICHB HEOONbIINE HETOYHOCTH. [IpH BBHINOJHEHNUH MPaKTUYECKOM
gacTu pabOThI JOMYIIEHBI HECYIIIECTBEHHBIC OIIHOKH;
- 10-16 GayyoB BBICTABISIETCS CTYIEHTY, €CIIM IIPH OTBETE Ha TEOPETUYECKHUE BOMPOCHI CTYACHTOM
JOMYIIIEHO HECKOJIbKO CYIIECTBEHHBIX OIIMOOK B TOJKOBAHWM OCHOBHBIX MOHATUH. Jlormka u
MOJIHOTA OTBETA CTPAJAIOT 3aMETHBIMU U3bsIHAMU. 3aMETHBI IPOOEIbl B 3HAHUU OCHOBHBIX METOOB.
Teopernueckre BOIPOCHI B 1IEJIOM U3JIOKEHBI JOCTATOYHO, HO € MPOITycKaMu MaTtepuana. MimeroTcs
NPUHLIUIHATIbHBIE OMIMOKY B JIOTUKE IOCTPOCHUS OTBETa Ha Bompoc. CTYACHT He pern 3a1auy Win
IIPU PELICHUU AOMYIIEHBI IPpyOble OIINOKH;
- 1-10 6anioB BBICTABISIETCS CTYACHTY, €CIIM OTBET Ha TEOPETUUECKUE BOMPOCHI CBUIETEIBCTBYET O
HETMIOHUMAHUM W KpaiiHe HENOJHOM 3HAaHMM OCHOBHBIX MOHATHH M MeToA0B. OOHapyKuBaeTcs
OTCYTCTBHE HABBIKOB MPUMEHEHHMS TEOPETHUYECKMX 3HAHHA TPH BBIMOJHEHUH TPAKTHUECKUX
3agaHuid. CTYZICHT HE CMOT OTBETHTh HU Ha OJIUH JOMOJHUTEIHHBIN BOIIPOC.
[TosmydeHHbIe HA 3K3aMeHE OayUTbl CKJIaIbIBAIOTCS ¢ OajaMM MOTy4YeHHBIMU B ceMecTpe (3a yCTHBIN
OTIPOC, KOHTPOJIbHYIO PadoTy, KOJUIOKBIYM) U BBIBOJMTCS HTOTOBAsI OI[CHKA.
[TepeBox onenku u3 100-6a1IbHOM B 4eTHIPEXOAIBHYIO TPOU3BOAUTCS CIEAYIOIIUM 00pa3oMm:

- ouinyHO — oT 80 1o 110 6amnoB (Bktouas 10 moompPUTENHHBIX OATIIOB);

- xopo1o — ot 60 g0 79 6annos;

- YIOBJIETBOPUTENHHO — 0T 45 110 59 6amos;

- HEYJIOBJICTBOPHUTEIHHO — MeHee 45 0alioB.
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5. YueOHO-MeTOAMYECKOE M HH(POPMALIMOHHOE 0O0ecnieYeHUue TUCIHILINHBI

5.1. IlepeyeHb OCHOBHOM U IONOJHUTEIbHON y4eOHOM JIMTepaTypbl, HeOOX0AMMOM A5
OCBOCHMS THCIUIITHHBI

OcHoBHas JinTeparypa:

1. OO6mas xumus: B 2-x T.: yueOHUK 1711 akagemudeckoro OakanaBpuara / H. JI. I'munka ; mox
pen. B. A. TlonkoBa, A. B. babkoBa .— 19-e uzn., nepepa6. u non. — Mocksa : FOpaiirt, 2016
.— (bakanaBp. Axanemuueckuii kypc). — KHura poctynHa B 3JIeKTpOHHON OMOIMOTEUHOM
cucreme biblio-online.ru. https://elib.bashedu.ru/search/

2. TonnOpaiix 3.E., Macnos E.W. CoopHHK 3amau U ynpaxHeHud mo xumuu. M.: Beicmn. mik.,
2007,384 c. Dnextponnslit pecypce http://www.biblioclub.ru/

3. AxmeroB H.C. Obmas u Heoprannueckass xumus : yueonuk / H. C. AxmeroB .— U3x. 6-e,
crep. — M. : Beicmas mikona, 2005 .— 743 c. : win. — bubnuorp.: ¢. 727 .— Ilpeam. ykas.: c.
728 . — Kuawra goctynHa B 9JNEKTpOHHOW  OumbnmoreuHoit cucreme  biblio-

online.ru. https://elib.bashedu.ru/search/
4. Heopranuyeckas XuMus : B 3 T. : ydeOHUK a7 cTya. By30B / of pea. FO.J[. TpeTbskosa.
T.1: ®uzuko-xuMHUecKue OCHOBBI Heopranuieckoit xumun .— 2004 .— 233c. — 30 3k3.

JlonoJiHMTeIbHAA JINTEepaTypa:

1. Kopoeun H.B. O6mas xumus.-M.: Beicmas mkonma, 2000 1., 557c. DnekTpoHHBIH
pecypc http://www.biblioclub.ru/

2. HoBukoB I'.'U. OcHoBbI 00mel xumun.- M.: Breicmias mkoma, 1988, 431c. DnekTpoHHBIH
pecypc http://www.biblioclub.ru/

3. OmnpeneneHre SKBHUBAICHTHBIX W MOJICKYISIPHBIX MacC [DJNEKTpOHHBIA pecypc]: METO..
YKa3aHMs U CTYI. XUM. U HEXMMHYECKHX CleluanbHOCTel / bamkupckuii rocyapcTBeHHBIH
yauBepcureT; coct. H.A. Amunesa; JI.I'. Ky3una; P.P. Unbsacosa; M.K. boesa. — Ya: PUL]
baml'V, 2015. — DnexkTpoH. Bepcus meu. myOmukanmuu. — JloCTym BO3MOXEH uepe3
DNEeKTPOHHYIO OoubmoTeKy
bamI'V.<URL:https://elib.bashedu.ru/dl/local/Amineva_Kuzina_lljasova_Boeva_sost_Oprede
lenie ekvivalentnyh mass_mu_2015.pdf>.

4. 3aKOHOMEPHOCTH IPOTEKAHUS XMMHMUYECKUX peakuuil [DnekrpoHHbIi pecypc]. U. 1. OcHoBBI
XUMUYECKON TepMOJIMHAMHUKH U TEPMOXUMHUH: METOJI. YKa3aHUs MO 00mel Xumuu Juist cTy. 1
Kypca xuM. pakynbrera / baml'V; coct.: T. B. bepecrona, JI. I'. Ky3una, H. A. Amunesa, P. P.
UnpsicoBa. — Yda: PULl baml'Y, 2014. — DaexTpoH. Bepcus ned. myonukanuu. — Jloctyn
BO3MOXEH qyepes DNEKTPOHHYIO O6ubIMoTEKY bamlV. —
<URL:https://elib.bashedu.ru/dl/local/BEREST~1.PDF>.

5. 3aKOHOMEPHOCTH MPOTEKAHUS XUMHUUYECKUX peakuuil [DnekTpoHHbId pecypc]. U. 2. OcHOBbI
XMUMUYECKON KHHETHKH: METOJ. YKa3aHHs 10 oOmed XuMuu Ui CTyd. | Kypca XHM.
¢axynbrera / baml'Y; cocrt.: T. B. bepecrosa, JL.I'. Ky3una, H. A. Amunesa, P. P. Unbscosa.
— VYa: PULL baml'yY, 2014. — DnexTpoH. Bepcus mned. myonukanuu. — JlocTyn BO3MOXKEH
qyepes DNEKTPOHHYIO O6ubIMOoTEKY bamlV. —
<URL:https://elib.bashedu.ru/dl/local/BEREST~1..PDF>.

5.2. IlepeueHnb pecypcoB HHPOPMALMOHHO-TEJIEKOMMYHUKAIIMOHHOM ceTH «AHTepHET» N
NMPOrpaMMHOro odecrnevyeHnsi, HeOOXOAMMBIX /ISl OCBOCHH S JUCIHUIIMHBI, BKJIKYas
npogeccuoHaabHbIe 0a3bl JaHHBIX U HH(POPMaNIMOHHbIE CTIPABOYHbIE CHCTEMBI

1. DnexrponHas 6ubnmoreunas cucrema «29b baml'¥Y» - https://elib.bashedu.ru/
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https://elib.bashedu.ru/search/
http://www.biblioclub.ru/
https://elib.bashedu.ru/search/
http://www.biblioclub.ru/
http://www.biblioclub.ru/
https://elib.bashedu.ru/dl/local/Amineva_Kuzina_Iljasova_Boeva_sost_Opredelenie%20ekvivalentnyh%20mass_mu_2015.pdf
https://elib.bashedu.ru/dl/local/Amineva_Kuzina_Iljasova_Boeva_sost_Opredelenie%20ekvivalentnyh%20mass_mu_2015.pdf
https://elib.bashedu.ru/dl/local/BEREST~1.PDF
https://elib.bashedu.ru/dl/local/BEREST~1..PDF
https://elib.bashedu.ru/

2. DnexTpoHHas OuONIMOTEeYHass cHCTeMa «YHHBEpPCUTETCKas OuOnmoTreka  OHIIAH» -
https://biblioclub.ru/

3. DnekTpoHHas OMOIMOTEYHAs ccTeMa u3aTeabcTBa «Jlanby - https://e.lanbook.com/

4. DnektpoHHsIi KaTtanor bubnuoreku baml'Vy - http://www.bashlib.ru/catalogi/

5. VuuBepcanbHas bas3bl ganneix EastView (ZocTynm K 3J€KTPOHHBIM HAay4dyHBIM JKypHajam) -
https://dlib.eastview.com/browse

6. Hayunas snekrponHas Oubanoreka - elibrary.ru (JOCTym K 3JIE€KTPOHHBIM HAYYHBIM KypHalIaM) -
https://elibrary.ru/projects/subscription/rus_titles_open.asp

7. Windows 8 Russian. Windows Professional 8 Russian Upgrade. JTorosop Ne 104 ot 17.06.2013 .
Jlunen3uu 6eccpoyHbIe

8. Microsoft Office Standard 2013 Russian. loroBop Ne 114 ot 12.11.2014 r. JIunensun 6eccpoynble
9. Kaspersky Endpoint Security mis Ousneca - Cranmaptabiii. [loroBop Ne31806820398 ot
17.09.2018 r. Cpok nevictBus iunen3uu a0 25.09.2019

10. Linux OpenSUSE 12.3 (x84_64) GNU General Public License

11. Cucrema nentpanuzoBaHHoro tectupoBanus bamlyV (Moodle). YauBepcanbHas oOuiecTBeHHas
nmuuensust GNU
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https://e.lanbook.com/
http://www.bashlib.ru/catalogi/
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6. MaTeplflaJIbHO-TeXHlfl‘leCKaﬂ 6333, HQOﬁXO)lI/IMaﬂ AJIA OCYIIECTBJICHUSA 06p330BaTeJIbHOF0 nmpoiecca mo TMCuMIlInHE

HaunmenoBanmue
creuraIbHbIX MOMEIIEeHU U
noMeeHuii s
CAMOCTOSITeIbHOM PadoThI

OcCHALIEHHOCTD CNeUAJBHBIX IOMELEeHUI M OMeLIeHHH 1J1 CaMOCTOSITeJIbHOM padoThl

IlepeyeHb JIMLIEH3MOHHOTO
NMPOrpaMMHOro odecrneqeHmusl.
PexBU3NTHI NOATBEPKAAIOIIETO
JOKYMEHTa

1. y4yeGnas ayauropusi AasA
NPOBeJIeHUA 3aHATUHIH
JIEKIIHOHHOT'0

THna:ayquropust  Ne 405
(xumdak KopIyc), ayauTOpHs

Ne311  (xumdak  kopmyc),
aymaropusiNe 310  (xumcax
kopmyc), aymutopusi Ne 305

(xumdak xopmyc).

2.y4ye0HbIEe ayIMTOPHHM IS

NPOBeJIeHUA 3aHATUHH
CEeMUHAPCKOro

THna:maboparopus  Ne 401
(xumcax KOpIyC),

naboparopusi Ne 421 (xumdak
KOPITYC).

3. yueOHasi ayauTOpus IJs
NMpoOBe/leHUs] TPYNNOBBIX H
HHANBHUIYATbHBIX
KOHCYJbTAaNuii: aynuropus Ne
405 (xumdak KOpITYC),
aymuropusiNe311 (xumcak
kopmyc), aymuropwsiNe 310
(xumdak KopIyc), ayauTOpHs
Ne 305 (xumpak xopmyc),
aymuropuss Ne 001 (xumdak
kopmyc),aynutopust  Ne 002
(xumpak  KOpITYC),ayAUTOPHS
Ne 006 (xumdak
koprryc),aymuropust  Ne 007
(xuMpak  KOpITYC),ayAUTOPHS
Ne 008(xumdak Kopmyc)

Aynutopust Ne 405
VYuebnast mebenb, y4eOHO-HAINIAIAHBIE IIOCOOMS, JIOCKa,HOYTOYK,MyJIbTUMEANa-TipoekTop Mitsubishi
XD3200U, skpan ¢ anekrporpuBogom 300*400cm Spectra Classic.
Aynuropus Ne 311
YuebHast Mebenb, yaeOHO-HATIIAAHBIC TTOCO0us, JOCKa, HOYTOYK,mpoekTop Mitsubishi XD 600U, skpan c
anekrponpuBoaoM Projecta 183*240cm Matte white.
Aynutopust Ne 310
VYuebnast MmeOenb, ydeOHO-HAITLSIIHBIE MOCOOMS, JIOCKA, HOYTOYK,MyIbTHMeAna-mpoekrop Mitsubishi
EW230ST, skpan Hactennsrii Classic Norma 244*183.
Aynutopust Ne 305
VYuebnast MmeOenb, ydeOHO-HAITLSIIHBIE MOCOOMS, JOCKa, HOYTOYK,MyIbTHMeAna-mpoekrop Mitsubishi
EW230ST, sxpan Hactennsiid Classic Norma 244*183.
JlaGopatopus Ne 401
VYueOnast mebenb, yueOHO-HAIIAAHBIE MOCOOWsS, JOCKa, OaHs BoOAsHAs, Bechl aHanuTudeckue LeKi
B2104(100*0.001 T), Becst BK-600 naboparopasie (600*0,01 r), cucremHbIil 6510k KoMmbioTepa Pentium 4
2.0A/GigaByte GA-8LD533/512Mb/4 O.OGb/FDD/ATX. muctumistop J12-4.
JlaGopatopus Ne 421
VYuebnast Mmebernb, yaeOHO-HATISIIHbIE TOco0ws, Tocka, Beckl BK-600 sadopaTopnsie (600*0,01r)
Aymutopus Ne 001
Y4eOHast MeOeih, yaeOHO-HATIISTHBIC TIOCOOHS, JOCKa
Aynutopus Ne 002
Y4eOHast MeOeih, yaeOHO-HATIISTHBIC TIOCOOHS, JOCKa
Aynutopus Ne 006
Y4eOHast MeOeih, yaeOHO-HATIISTHBIC TIOCOOHS, JOCKa
Aynutopus Ne 007
Y4eOHast MeOeih, yaeOHO-HATIISTHBIC TIOCOOHS, JOCKa
Aynutopus Ne 008
Y4eOHast MeOeib, yaeOHO-HATIISTHBIC TIOCOOHS, JOCKa
Aynurtopus Ne 004
VYuebnast MmeOenb, ydeOHO-HarIsgHbIE TOcoOMs, Jocka, kommyrarop HP V1410-24G, mnepcoHanmbHBIN
kommbioTep Lenovo ThinkCentre A70z Intel Pentium E 5800, 320 Gb, 19" - 15 mr, mkad HacTeHHbIH
TLK6U.
Aynurtopus Ne 005
Vuebuas Me0eb, yueOHO-HATJISTHBIC mocoousi, JIOCKa, KOMIIBIOTEP DEPONeos 470
MDi5_3450/4GDDR/T500 G/DVD+R u monutop ViewSonic 21.5 - 13 wr, mkap TLK TWP-065442-G-GY,

1. Windows 8 Russian. Windows
Professional 8 Russian Upgrade.
Horosop Ne 104 or 17.06.2013 r.
JIunensun 6eccpounbie

2. Microsoft Office Standard 2013

Russian. [loroBop Ne 114 ot
12.11.2014 T. Jlnuensuu
OeccpouHBIC

3. Kaspersky Endpoint Security s
6uzneca - CrangapTaeiii. JloroBop
Ne31806820398 or 17.09.2018 .
Cpok  JeicTBUsSl  JIMUEH3UHA 10
25.09.2019

4. CucremMa UEHTPaJIU30BAaHHOIO
tectupoBanus baml'yY (Moodle).
YHuBepcaibHas 0011IeCTBEHHAS
mmnersus GNU

5. LinuxOpenSUSE 12.3 (x84 _64)
GNUGeneralPublicLicense
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4. yyeOHast ayauTOpHA IJsl
TEKYIero KOHTPOJIsI u
NMPOMEKYTOYHON aTTeCTALMM:
aymuropust Ne 405 (xumdax
KOpIYC), aynutopusaNe311
(xumdak KOpITyC),
aymuropusiNe 310  (xumcax
kopmyc), aymutopusi Ne 305
(xumdak KopIyc), ayauTOpHs
Ne 001 (xumcpax
kopmyc),aynutopust  Ne 002
(xumpak  Kopmyc),ayauTOpHsI
Ne 006 (xumdak
kopmyc),aynutopust  Ne 007
(xumpak  Kopmyc),ayAuTOPHS
Ne  008(xmmdax  xoprmyc),
aymutopusi Ne 004 (xumdax

kopiryc), aymautopus Ne 005
(xumdak koprmyc).
5. MOMeIeHUsI st
CaMOCTOAITEIbHOM
padorbi:unTanbHblid 3am Nel
(TaBHBIN KOpIyC),

yuTaneHeId 3am Ne2 (¢pusmar
KOpIyc-y4eOHOe), YUTAbHBIH
3am Ne5  (rymanuTapHbIi
KOpITYC), YHTAJbHBIA 3ai Ne6
(y4eOHbrIit KOpIIyC),
YUTATbHBIN Ne7
(TyMaHUTapHBINA KOpIyc),
maboparopust Ne 418 (xumak
KOpITYyC)

3all

6. momeneHue JJIsi XpaHeHUs!
U NpopHIAKTHIECKOT 0
00CITIyKMBaHNA y4eOHOr o
o0opynoBaHusi: JabopaTopus
Ne 416 (xumdax koprmyc).

mkap wmouTaxHeld NT PRACTIC 2MP47-610B/SSt450/ SKS1/SSt750,59560, 00 T.316-14, mxad
HacteHHbIl TLK6U.
Ynranbublii 3a1 Ne 1 (y4eOHbI Kopmyc)

Hayunstit n yueOns1ii Gponn, Haydnas nepuoguka, [TK (MoHOOMIOK) - 3 T, HeorpaHnmueHHbIH goctym Kk ObC u
B/1; xonmuuecTBO NOCaI0YHBIX MeCT — 76.

YnrtanbHblii 3a1 Ne2
Hayunslit 1 yaeOnsIit Gponn, HayuHas nepuoanka, 11K (MOHOOIIOK), MOAKIIOUEHHBIX K ceTH MHTepHeT, — 8
mrt., HeorpanmdeHHEIH noctymn kK ObC u B]; konmdecTBo mocagodHsx Mect — 50.

YnranbHblii 3a1 Ne S
Hayunstit n yueOHbIH honz, HayuHas nepuoauka, 11K (MoHOOMOK) - 3 T, HeorpaHndeHHbIH qoctyn k OBC n
B/1; xonmuuecTBO MOCaI0YHBIX MeCT — 27.

Ynranbublii 3a1 Ne 6
Hayunstit n yueOGHbIH honz, HayuHas nepuoauka, 11K (MoHOOIOK) - 6 mIT, HEeorpaHudeHHbIH qocTyn k OBC n
B/1; xommuectBo nocanounsix Mect — 30.

Ynrtanbublii 3a1 Ne 7
Hayunstit n yueOGHbIH honz, HayuHas nepuoauka, 11K (MoHOOIOK) - 5 mIT, HeorpaHndeHHbIH qoctyn k OBC n
B/1; xonmumuecTBO moca104HBIX MecT — 18.

JlaGopaTopust Ne 418
YuebHas mebenb, pakcumunbabiM ammapat Panasonic KX-FL423RUB — 2 mir., sH-metp pH-150MU (c roc.
noBepkoii), asrorpanchopmarop TDGC2-0.5K(0,5kBT; 2A,220/0-250B),3604, 99p T.207/2-15, Bech
"Ohaus" PA64C (65r, 0,Imr) c moBepkoi, Becsl VIC-1500d1 (1500r. 100MI’, BHemrH.kaauOpOBKa)
ACCULAB, nonomep U-160MU c nosepkoii, kommuiekc BoiapTamnepomerpuueckuii CTA, koMIbIOTEp B
komiuiekte DEPO Neos 4601\FO/morutop 20" Samsung BX2035/knaB./MbIlIb, KOMIBIOTEP MEPCOHATBHBIIH
Nel T.210-14/3, marautHas Mmemanka 0e3 HarpeBa Tolopino — 2mT, MarHWTHas MeIIalKa C HArpeBOM H
HaHokepamud.noBepx hG-MAG HS, merp-pH pH-150MU (c roc.noepkoii), monurop 19" LG L1919S BF
Black (LCD<TFT,8ms, 1280%*1024,250KI/M.1 400:1,4:3 D-Sub), mepcoHambHBIII KOMIBIOTED B COCTaBE
c/6n0x/Core J7-4770 (3.4)/H87/SYGA/HDD 500Gb, mornTop JKK"20"Bercl.k1aBuaT ypa+MpIiib, IpUHTEP
Canoni-SENSYSMF3010, pH-merp pH-150MHW ¢ roc.noBepkoii, cuctemubiid Omox I[IK (775), mxad
cymmnbHbiii LOIPLF-25/350-GS1, (310X 310310 MM 6/BeHTUNSTOPA.HEPIK.CTANb HU(BPOBOI KOHTPOJIEP),
KOJIMYECTBO MOCaI09HbIX MecT — 10.

JlaGopaTopust Ne 416
ATomMHO-abcopOLonHbIi criektpodoromerp Mozens AA-7000, ¢upmsr "lumamzy", Smnonus, GayuioH c
reareM Mapku A — 2 mr, sentwistop BEHTC 100 BKMiy/* 1/, ra3oBsiit XxpoMaTo-Macc-CrieKTpOMETp MOJIEINb
GCMS-QP 2010PIUS, xoMITbIOTEp B COCTAaBE: CUCTEMHBIN OJIOK, MOHHUTOP, KIIABUATYPA, MBIIIIb, KOHAUIIHOHED
QUATTROCUMA QV/QN-F12WA, noyt6yx FujitsuLifebooKF530 IntelCorei3-330M/4Gh/500Gb/ DVD-
RW/BT/15.6"/Win7HB+0ffice, nepconanpHblii komnboTep B kKomiuiekte HP AiO 20"CQ 100 eu (MoHOOIOK),
anextporumtka Irit IR-8200,1500BT nnamerp xoHdpopku 185MM.
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ITpunoxenne Ne 1

OEJIEPAJIBHOE I'OCYJAPCTBEHHOE BIOJDKETHOE OBPA30OBATEJIBHOE
YYPEXJEHUE BbICHIET'O OBPASOBAHU A
«BAIIKMPCKUU I'OCYIAPCTBEHHbBIM YHUBEPCUTET»

COJIEP’KAHUE PABOYEHN ITPOT'PAMMBbBI

TUCHUILINHBL «OO0Iast XUMUS»
Ha | kypce B 1 cemectp
O4YHasa

dhopma oOyueHust

Bua pa6orsl O0BLeM TUCHUILTTAHBI
O6mas Tpynoemkocts auctuiuinibl (3ET / yacoB) 5/180
Y4eOHbIX 4aCOB Ha KOHTAKTHYIO paboTy C MPEernoaaBaTesIeM: 73,2
JEKIUN 18
MPAKTUYECKUX/ CEMUHAPCKUX -
712a00paTOPHBIX o4

Apyrux (TpynroBas, MHIUBUAyaIbHAs KOHCYIbTALUS U UHBIE BUIIBI
y4eOHOIl 1eITeTbHOCTH, IPEAyCMaTPUBAIOIIUE pabOTy 00yJArOIIUXCS C

npenogasatesnem) (OKP) 1,2
Y4eOHbIX 4YacOB Ha CaMOCTOATENbHYIO paboTy obyuaroniuxcs (CP) 45

Y4eOHbIX 4acOB Ha MOJITOTOBKY K 9K3aMEHY

KonTpons 61,8

@opMa KOHTPOJIS: IK3aMEH
IlepBblit Kypc IEpBBIIA ceMeCTp
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OcHOBHas 1

®dopma TeKyIero

KOHTPOJIS
dopma n3ydeHHsI MaTepHAIOB: JEKLHH, JIOTIOJTHUTENbHAS
YCIIEBaEMOCTH
MIPAaKTHYECKUE 3aHATHS, CEMHUHAPCKHE JUTeparypa, .
3aHATHS, TabopaTopHBIE PadoTHI, peKOMeHayeMast 3a71aHM3 TIO CAMOCTOATENLHOH (KoLIOKBHYML,
Ne paboTe CTy/eHTOB KOHTPOJIbHBIE
Tema u conepKaHue caMocCTOsATeNbHAsl paboTa M TPYAOEMKOCTh | CTyJeHTaMm (HoMepa u3 6
n/n (B gacax) CITHICKA) PaboThL,
KOMITBIOTEPHEBIE
TECTHI | T.I1.)
JIK | [IP/CEM JIP CP
1 2 3 4 5 6 7 8 9
Monyas 1
1 ATOMHO-MOJIEKYISIPHOE y4€HHE. 3aKOH - 6 5 [1-2], [3]-nom. Pemmute 3amaum U chenathb Ortuer 1o n1a0.
JKBHBAJICHTOB yrnpaxHeHus [2- Ne37-39, 50- | pa6orte [3] — nom.
52, 206-209].
1 3aKOH TEPMOIMHAMHUKH. 2 6 5 [1-2], [1,4-5]-mom. Pemmnte 3amaum u  cpenate | Otyer 1o  7ad.
2 TepMmoguHamMuuecKue [IOTEHLIAAJIBI. yrpaxxaeHust [2 - Ne 318-326]. pab6ore, [4] — nom.
BHyTpenHss sHeprus. DHTAIbIN. YCTHBIH 0IIpoc,
OHTanelmsi  00pa3oBaHMs  CIOXKHOTO
BEIIIECTBA.
DK30- W DHIOTEPMUYECKHE PEAKIHH.
TemoBele  3GQHEKTHI  XUMHUYECKHX
peaxIuil. TepMmoxumuueckue
YpaBHEHHS U pacyeTsl 110 HUM
3 2 u 3 3aKOHBl TEPMOAMHAMUKHU. 2 4 5 [1-2], [1,4-5]-mom. Pemmmres 3amauMm u caenars | yCTHBIN OIIPOC,
Durponwust. Dueprust ['n60ca. Kpurepun yrpaxxaenust [2 - Ne350-353] KOHTpOJIbHAS
CaMOIIPOM3BOIBHOCTH MPOLIECCOB pabora Nel
4 VYpaBHeHne  AppeHHyca, CKOPOCTb 2 6 5 [1-3], [1-2]-mom. Pemmnte 3amaum  u  cpenate | Otyer 1o  7ad.
XUMHYECKHX peaxiuii, yrnpaxneHus [2 - Ne362-370, | pa6ote [5] — norm.
JKCIEPUMEHTAIBHOE onpeneneHue 372-378] KOHTPOJIbHAS
IapaMeTpoB  XMMUYECKOM  peakLuu. pabora Nel
Xumuueckoe pasHoBecue. [Tpunmun Jle
[TaTemnse.
Mopyasb 2
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Crpoenne aroma. Ilpunnun Ilaymu.
Hopsnox 3aI0JIHEHHS ATOMHBIX
opburaeii. KBanToBBIE  uHCIHA.
VYpasuenne [lpenunrepa, BoIHOBas
¢ yHKIHSA. ATOMHBIC OpOUTAITH.
[epuognuecknii 3aKOH
AW .Mengneneesa. IlepcnexTuBbI
Pa3BUTHS 3aKOHA.

10

[1-2], [1-2]-mom.

.Pemmts 3aga4u U CACIaTh

yrpaxHeHus [2 - Ne274-292].

VYcTHBIH ompoc

KP Ne2

Tumer xumudeckoii cBa3u. KopaenTHas
cBsa3b. E€ cBolictBa. MoHHAas CBS3E.
Merannuueckast cBsi3b. JJOHOpHO-
aKIIENITOPHAs CBA3b.

[1-2], [1]-mom.

PennTe 3a1a4un u caenath
yrpaxkHeHus [2 - Ne294-297]

YCTHBIH 0IIpoC,
KOHTpOJIbHAS
pabora Ne2

Meton BaJleHTHBIX CBSI3EH U
MOJICKYJISIPHBIX OpOUTAJICH B TEOpUU
XAMUYECKOH cBs3u. [loHsTHE O
rubOpuam3anmy. OIMMCaHNue MOIICKYIT
MPOCTEHIINX BEUIECTB C MO3ULIUMA
METO/Ia BAJICHTHBIX CBS3CH.

[1], [1-2]-mom.

PenuTh 3a1a4un u caenath
yrpaxneHus [2 - Ne304-306]

Mertoz MONEKyYIISIPHBIX OpOuTasei B
ONUCaHUK XUMUYecKOH cBa3u. Cxema
pacuierienust MO 1uist mosexynst Hy |
Li,.,0,, CO, NO

3oHHas Teopust 00pa30BaHUS CBsI3eH B
KpHUCTaJIax.

10

[1-2], [1]-mom.

PenmTh 3a1a4u 1 caenath
yrpaxkaeHus [2 - Ne293-298,
Ne300-305, Ne307-316].

YCTHBIH 0IIpoC,
KOHTpOJIbHAS
pabora Ne2

®KP, xoHTpOIH

1,7

Bcero yacos:

19,7

54

45
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ITpunoxxenne Ne 2
PeliTUHT — IJIaH JUCHUILJINHBI

OOmmas xuMug
(Ha3BaHWE MUCHUILINHBI COTJIACHO paboyeMy yueOHOMY ILIaHY)
CnemmanbaocTh 04.03.01 Xumus
IIEPBBIN KypC MEPBbIN CEMECTP

Buanl yueOHoit nesaTeabHocTH | bamn 3a Yucno Bamner
CTYACHTOB KOHKPETHOE 3a/laHuil 3a MunuMmanbHbelil | MakcUMabHBIN
3a/laHue CEMECTP
Mopnyas 1

Texkymuii KOHTPOJIb

1. Aynuropnas pabora 2 4 0 8
2.JIabopatopHsie pabotel. OTyer 4 3 0 12
Py0eskHblii KOHTPOJIb

1. IlucpmMenHast KOHTpOJIBbHAs paboTa 15 1 0 15

Mopnyas 2

Texkymuii KOHTPOJIb

1. Aynuropnas pabora 4 5 0 20
Py0eskHblii KOHTPOJIb

1. IlucpmMenHast KOHTpOJIBbHAs paboTa 15 1 0 15

HoompuTreibHbIE 0AJLIBI

1. CryneHnueckas oluMIuana 5 1 0 5
2. Tecr 5 1 0 5
IocemaemocThb (0a/1J1bl BBIMMTAKTCH M3 0011eH CyMMBbI HaOpaHHBIX 0AJ1JI0B)
1. TlocemeHue JTEKIMOHHBIX 0 —6
3aHATUH
2. Tlocenienue mpakTHYECKHX 0 -10
(ceMHMHApCKHX, 1a00PaTOPHBIX
3aHATHH)

HTOroBblii KOHTPOJIb

1. 3auer (auddepeHpoBaHHBIN 3a4eT)

2. DK3aMeH 30 1 0 30
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