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Cnucox JOKYMEHTOB U MaTE€PHUAJIOB

. Ilepedenp TUIaHUPYEMBIX pe3yAbTATOB OOYYEHHMsS] MO IUCHMIIMHE, COOTHECEHHBIX ¢ | 4
YCTAQaHOBJICHHBIMM B 00pa3oBaTelbHOM MporpaMme HWHAMKATOPAaMHU  JIOCTHKCHHS
KOMIIETEHIUHI

. Ilenp 1 MECTO AMCHUILUIMHBI B CTPYKTYpE 00pa3oBaTeIbHON MPOrpaMMbl 5

. Conmepxxanue paboueil mporpammbl (00be€M AWUCHMIUIMHBI, TUOB U BHJBl y4eOHBIX | 5
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. ®oHJ1 OIICHOYHBIX CPEJICTB M0 AUCIUILIMHE 5
4.1. IlepeueHb KOMIIETEHLMH M MHIUMKATOPOB JOCTH)KEHHS KOMIIETEHIMHM C yKa3aHUEM | O
COOTHECEHHBIX C HHMH 3alUITAHUPOBAHHBIX PE3yJbTaTOB OOYYEHHS M0 JAUCLUILIUHE.
Onucanue KpUTEpUEB M KA OLICHUBAHMS PE3YJIbTaTOB 0OYUEHHs 110 TUCIUILIHHE.
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MaTepHalibl, OMNPEACIAIOIINE TPOLEAYPhl OIICHUBAHUS pPE3YyJbTaTOB OOY4YEHHUS II0
JIMCLUIUIMHE.

. YuebHO-MeToIn4ecKkoe U HHPOPMAIMOHHOE 00eceyeHHEe JUCIUTUINHBI 25
5.1. IlepeueHb OCHOBHOW W JIOTIOJIHUTEIHHON y4eOHOU JMTEpaTypbl, HEOOXOAUMON st | 25
OCBOCHHS TUCIUIIIMHEI
5.2. Ilepeuens pecypcoB MH(DOPMAIMOHHO-TEIEKOMMYHHUKAIIMOHHOHN ceTn «HTepHeT 1 | 25
IPOrPaMMHOTO OOeCreueHHs, HEOOXOJUMBIX JUIsI OCBOCHHS AWUCHUIUIMHBI, BKIIOYAs
npoeccuoHanbHbIe 0a3bl TaHHBIX M HH(POPMAIIMOHHBIE CIIPABOYHbIE CUCTEMBI

. MarepuanbHo-TexHUYecKas 0aza, HeoOXoauMas Ui OCYIIECTBJICHUsT 00Opa3zoBaTenabHOTO | 27

rnponecca no AMCHUIIINHE




1. IlepeuyeHb NIIAHHPYEMBIX Pe3yJIbTATOB 00y4eHUsI 10 AUCHHUIIJIMHE, COOTHECEHHBIX €
YCTAHOBJICHHBIMH B 00pa30BaTe/bHOM MPOrpaMMe HHIMKATOPAMH J0CTHKEHH S

KOMIIeTeHII M

[To uroram OCBOCHHS TUCITUTUIMHBI 00YJAIOIIUIACS JOIDKEH JOCTHYD CIIETYIOIIIX
pe3yNbTaTOB O0YUICHUSI:

U U3MEpeHU

PACYCTHO-TCOPCTHUICCKUX pa60T C
HCIOJb30BAHUCM TCOPCTUICCKUX
OCHOB TPAaAUIIMOHHBIX U HOBBIX
Ppa3acioB XUMUA

Kareropus | ®opmupyema Kon n HanmenoBanue PesynbraTnl 00y4yeHus: 1mo
(rpynma) 3| HHIMKATOPA JOCTUKECHUS AUCHUIIHHE
KOMIETeHI] | KOMIeTeHIHsI KOMMeTeHIN!
ui (c ykazannem
(npu KOJA)
HAJIMYUHU
OIIK)
Obmenpode | OIIK-1 OIIK-1.1. CucremMatusupyer u 3HaTh: TEOPETUYECKUE OCHOBHI Oa30BBIX
ccroHanbHBl | CriocobeH aHAJM3UPYET PE3yIbTaThI XMMHUYECKUX JUCIHUTUINH
€ HaBBIKU AQHAJIM3UPOBAT | XUMHUYECKHX SKCIIEPHMEHTOB, YMers: peniate THIOBBIE ydeOHbBIE
b U HaOJIIOICHNH, I3MEPEHHH, a TakKe | 3aJadd [0 OCHOBHBIM (0a30BbIM)
HUHTEPIPETHPO | pE3yNbTaThl PacYeTOB CBOWCTB XMMHUYECKUM JUCLUIIHHAM
BaTh BEIIIECTB M MAaTEPHAJIOB Brraners: HaBbIKaMu paboOTHI ¢ yueOHON
pe3yNbTaTHI JIUTEPATYpOH IO OCHOBHBIM
XMMHYECKHX XMMHUYECKAM JTUCHUTIIHHAM
skcrepumento | OINK-1.2. Ipennaraer YMeTh: BBIIONHITH CTAaHAAPTHBIE
B, HMHTEPIPETALHIO PE3YJIBTATOB JieicTBHs (KiIaccu(UKaIys BEIIECTB,
HaOIr0IeHIH COOCTBEHHBIX SKCIIEPUMEHTOB U COCTaBJIEHUE CXEM IIPOLIECCOB,

cHCTeMaTH3alus JaHHBIX U T.I1.) C
YYETOM OCHOBHBIX MOHSTHI 1 OOLIHX
3aKOHOMEpPHOCTEH, (popMyTupyeMbIX B
paMKax 0a30BBIX XUMHUYECKUX
JIICIUIIIAH

OIIK-1.3. ®opmynupyer
3aKJIIOYEHHS M BBIBOJIBI 110
pe3ynbTaTaM aHaJin3a
JIUTEpaTYpPHBIX JAHHBIX,
COOCTBEHHBIX SKCIIEPUMEHTAIEHBIX
1 pacyeTHO-TEOPETHYECKUX PadOT
XMMHUYECKOH HalpaBJICHHOCTH

YMeTh: BBIIOIHATH CTaHAAPTHBIC
JieicTBHs (Kiaccu(UKaIys BEIeCTB,
COCTaBJICHUE CXEM IIPOLIECCOB,
cHcTeMaTH3anuus JaHHBIX U T.I1.) C
YYETOM OCHOBHBIX MOHSTHI 1 OOLIHX
3aKOHOMEpHOCTEH, (opMyTupyeMBbIX B
paMKax 0a30BBIX XUMHYECKUX
JIICIUIIIAH

OIIK-2
Crocoben
MIPOBOJIUTH C
COOIII0ICHHEM
HOPM TEXHUKH
0e30macHOCTH
XHUMHYCCKUH
IKCIIEPUMEHT,
BKJIIOYas
CHHTE3,
aHamus,
H3y4eHUE
CTPYKTYpHI U
CBOICTB
BEILIECTB U
MaTepHasoB,
HCCIIENOBAaHUE
TIPOIIECCOB C
UX y4acTHEM

OIIK-2.1. PaGoraer ¢
XUMHUYECKUMHU BELECTBAMU C
COOJTIOICHMEM HOPM TEXHUKHU
Oe3oIacHoCTH

3HaTh: CTAaHAAPTHBIC METOJIBI
TIOTY4eHHUS, HIACHTH()UKAIIN 1
HCCIIEIOBAHMS CBOMCTB BEIIECTB U
MaTepHaJIoB, IIpaBHiIa 00pabOTKH 1
oopmiteHHs pe3ynbTaToB padoTHI,
HopMbl Th

OIIK-2.2. [IpoBoauT CHHTE3
BELIECTB U MAaTEpUAJIOB pa3HOU
IIPUPOABI C UCTIONIE30BAHUEM
HMMEIOIIUXCS METOAUK

3HaTh: CTAaHAAPTHBIC METOJIBI
TIOTY4eHHUS, MIACHTH(DUKAIIN 1
HCCIIEIOBAHMS CBOMCTB BEIIECTB U
MaTepHaoB, IpaBiIa 00pabOTKH U
oopmIteHHs pe3ynbTaToB paboTHI,
HopMbI Th

YMeTh: IPOBOANTH MPOCTHIE
XMMHYECKUE OIBITHI IO TpeIaracMbIM
METOJUKaM

Brraners 0a30BbIMU HaBBIKAMU
TIPOBEACHHS XUMHUYECKOTO
SKCIIEPUMEHTa U O(OPMIIEHHS ETO
pe3yNIbTaToB

OIIK-2.3. IIpoBomuT CTaHIapTHEIE
OIepaIyy JUIsl ONPEIEIICHUS

3HATh: CTaHAapTHBIC MCTOAbI
TOJTYUCHUA, I/IHGHTI/I(l)I/IKaHI/II/I u




XUMHUYCCKOI'O U (1)&130301"0 CcoCTraBa
BCLICCTB U MATCPHUAJIOB HA UX
OCHOBC

HCCIIEIOBAHNS CBOMCTB BEIIECTB U
MaTepHaIoB, IIpaBiIa 00pabOTKH U
othopmiteHHs pe3ynbTaToB padoTHI,

HopMbI Th

YMeTh: IPOBOANTH MPOCTHIE
XMMHUYECKUE OIBITHI IO TpeIaracMbIM
METOJMKaM

3HaTh: CTAaHAAPTHBIC METOJIBI
MIOTY4eHHUs, MIACHTH()UKAIIN 1
HCCIIEIOBAHMS CBOMCTB BEIIECTB U
MaTepHaIoB, IIpaBHiIa 00pabOTKH U
otopmiteHHs pe3ybTaToB paboTHI,
HopMbl Th

OI1K-2.4. [IpoBoauT UCCIETOBAHUS
CBOWCTB BEIIIECCTB U MATCPHAJIOB C
HCTIONB30BaHUECM CEPUITHOTO
HAYIHOT'O 000pPYIOBAHUS

2. HLeap 1 MecTO AMCHHUILIMHBI B CTPYKTYpe 00pa3oBaTe/bHOI NPorpaMMbl

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

Jucuumnuna «O0Imas XuMush IpeaHa3HadeHa s yriyOneHus U 3aKperuieHUs 3HAHUMA
CTYIACHTOB MO XMMHH U TOBBIIICHUS MOTHBAIMU K Mpoleccy oOydeHUss XuMuUU U paboTe B
XUMHYECKOH JTabopaTopuu.

Ilens u 3a0auu Kypca: pa3BUTHE y CTYJCHTOB CIIOCOOHOCTH BOCIIPUHUMATH, Pa3BUBATh U
MCIO0JIb30BaTh TEOPETHUUECKNE OCHOBBI TPAJAUIIMOHHBIX U HOBBIX Pa3/Ie]iOB XUMHUHU TIPU PEIICHUH
npodecCHoHANBHBIX 33124, PA3BUTHE XUMHUECKOTO MUPOBO33PEHUS, MBIIIUICHHS, TPHOOPETEHUS
HABBIKOB TIO MPOBEICHUI0 XMMHYECKOTO IKCIEPUMEHTA, CHHTETUYCCKUMHU U aHATUTHUYCCKUMHU
METO/JaMU TIONYYCHHsS] U WCCICHOBAHMS XMMHYECKUX BEIIECTB M PEAKIMi, a TakkKe yMEHUH
MIPEJICTABJICHHSI TIONYYCHHBIX PE3YJIbTaTOB YUeOHOW M HAYYHOU AEATETbHOCTH B BUAE KPAaTKHUX
OTYETOB U IIPE3CHTALINMN.

B mpomecce wm3ydeHus mucruruimHbl «OOmas XuMus», OOyJaromuecs  JIOJDKHBI
HAyYUTHCS HWCIOJIB30BaTh, OOOTallaTh W CHCTEMATHU3UPOBaTh (hyHIAMEHTAIBHBIE 3HAHUS TIO
XUMHH, (PU3UKE, MATEMATUKE U JP. JUCIUTLIHAM.

Hucuummuaa «OOmmas XuMus» HW3y4aeTcs B IEPBOM CEMECTpe Ha MEpPBOM TOJIY
oOyueHus1, MOATOMY KOMIETEHIINH, (OPMUPYEMbIE B PAMKaX OCBOCHUS JAUCLUTUIHHEI, SBISIOTCS
OCHOBOTIOJIATAIOIIUMU M CO3JIAI0T OA3UC IS NajbHEUIero oopa3oBaTen»HOTO MpoIiecca.

Jucnuminna «O01mas XuMHus» OTHOCHTCS K 00s3aTenbHoi yacta OIT.

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

Copneprxanue paboueii mporpammel npeacranieHo B [Tpunoxennn Ne 1.

4. DoHJ OLIECHOYHBIX CPEACTB 0 ANCHHUIIMHE

4.1.IlepedyeHb KOMNETEHIUI M HHAUKATOPOB I0CTHKEHUSI KOMIIETEHIMI ¢ yKa3aHUeM
COOTHECEHHBIX C HUMH 3AIVIAHMPOBAHHBIX Pe3yJ1bTATOB 00y4eHUsI 10 AN CHMIIIMHE.
Onucanue KpuTepHUeB U MIKAJ OLCHUBAHHUSA Pe3yJIbTATOB 00y4eHHsI 10 JMCIUIIINHE



Kox u popmynuposka kommnerernunu OIIK-1 CrocoOeH aHanu3upoBaTh ¥ HHTEPIPETUPOBATH PE3yAbTaThl XUMHUECKUX IKCIIEPUMEHTOB, HAOIIOJCHUI

U U3MEPECHUMN

Koa u HaumMeHoBaHue

PesynbraTnl 00y4yeHus 1mo

Kpurepun onieHnBaHMs pe3yabTaTOB O0yYESHNS

HHAMKATOPA NO0CTUKEHUS AUCIUTIINHE 2
KOMIICTCHIIUH («Heynosnersopu 3 («Y 1OBIIETBOPUTEIHHON) 4 («Xopormio») 5 («OtnaHO»)
TEIBHOY)
OIIK-1.1. 3HaTh! TeopeTHdecKue | 3aTpyaHsAEeTCA B Nmeer npencraBneHue o Nmeer npencraBneHue o Nmeer deTkoe, ILETOCTHOE
Cucremarnsupyer U | OCHOBBHI 0a30BBIX | ONpEACICHUN COJIep’KaHNH OTJETIBHBIX COJIep’KaHUU OCHOBHBIX MIPE/ICTaBICHUE O COJCPKAHUU

AHAJM3UPYET PE3ybTaThl
XUMHUYECKUX
SKCIIEPUMEHTOB,
HAOIOACHUNA, W3MEpEHU,
a  TaKkKe  pe3yabTaThl
pacyeToB CBOMCTB BEIIECTB
Y MaTepuasoB

XUMHWYCCKHUX TUCIUILINH

0a30BBIX TOHATHH
1 GOpMYIHpPOBKE
OCHOBHBIX
3aKOHOB XHMUH

XUMHYECKHX AUCLUILINH,
3HAET TEPMHUHOJIOTHIO,
OCHOBHBIC 3aKOHBI XUMHH, HO
JIOITYCKAeT HETOYHOCTH B
(hopMyaHpOBKax

y4eOHBIX KYPCOB 110 XUMHUH,
3HAET TEPMHUHOJIOTHIO,
OCHOBHBIE 3aKOHBI 1
MIOHMMAET CYIITHOCTh OOIINX
3aKOHOMEpPHOCTEN,
N3y4aeMBbIX B paMKax 0a30BBIX
XMMHUYECKUX JUCIHUIUINH

OCHOBHBIX XUMHWYCCKUX KYPCOB

u O6HII/IX 3aKOHOMCPHOCTAX
XUMHWYCCKHUX mpoueccos,
HN3y4aCMbIX B paMKax
OCHOBHBIX XUMHUYCCKUX
JUCHUIIINH

VYmMers: pemats Tunosele | He ymeer YMeer penats THUIIOBBIE YMeer pemars YMeer pemars 3agauu
yueOHbIe 3a1a4u o 3aJauu n3 0a30BBIX KYpCOB KOMOMHUPOBAHHbIC 33J[a4y U3 | MOBBIIICHHOH CIOKHOCTHU M3
OCHOBHBIM (6a30BBIM) XUMHU 0a30BBIX KypCOB XHUMHUH 0a30BBIX KypCOB XHUMHUH
XMMHUYECKAM JUCHUIIIMHAM
Braners: HaBbIkamu | He Biageer Braneer naBblkamu Braneer naBbIkamMu Braneer naBblkamMu
paboTsI c yueOHOH BOCIIPOU3BEJEHUSI OCBOEHHOTO | CAMOCTOATENBHOIO U3YUYEHUSI | KPUTUYECKOrO aHAIH3a
JIUTEPATYPON IO OCHOBHBIM yueOHOro Marepuasia 1o OTZEJIBHBIX Pa3/IesioB yueOHOH | yueOHOMH HHpOpMaIHH 110
XMMHUYECKAM JUCLUIIHHAM OCHOBHBIM XHMUYECKUM JIUTEPaTyphl IO OCHOBHBIM OCHOBHBIM pa3zenaM XUMUH,
JUCHUIITHHAM XMMHUYECKUM JUCLHUIUIMHAM B | (OPMYITMPOBKH BEIBOIOB U
00CYXIEHHUSI OCBOCHHOT'O y4acTHs B JUCKYCCHH IO
MaTepHaia y4eOHBIM BOIpOCAM
OIIK-1.2. IIpennaraer | Ymers: BBINONIHATH | He ymeer YMeeT uHTepnpeTupoBaTh YMeerT coCTaBIIATh CXEMBI YMeeT nporHo3upoBarthb
MHTEPIPETALHNIO CTaH/AapTHBIE JeCTBHS pe3yabTaThl OTHOCUTEIBHO IIPOLIECCOB C UCIOJIB30BAHUEM | PE3YJIbTAThl HECIIOXKHBIX
pe3yNbTaToB COOCTBEHHBIX | (KiIaccuduKkanms BEIIECTB, IIPOCTBIX XUMUYECKUX 3HAHUI OCHOBHBIX MOCJE0BATENBHOCTEN
JKCIEPUMEHTOB 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.I.) C YY4ETOM OCHOBHBIX
MIOHSITHIA u o0mmmx
3aKOHOMEpPHOCTEN,
(GOpMyIHpYEMBIX B paMKax
0a30BBIX XUMHUYECKUX
JIUCIUTITAH

00X MPECTABICHUN 1
3aKOHOMEpPHOCTEN,
N3y4aeMBbIX B paMKax 0a30BBIX
XMMHUYECKUX JUCIUTUINH

JIOMYCKAEeT OTIENIbHbIE
HETOYHOCTHU MPH
(hopMyITHPOBKE YCIOBUN
OCYIIECTBJICHUS TAKUX
IIPOLIECCOB

Y4eTOoM OO0IIHX
3aKOHOMEpPHOCTEH IPOIIECCOB,
M3Y4aeMBIX B paMKax
OCHOBHBIX XHMHUYIECKUX
JACITATUTHH




OIIK-1.3. ®opmynupyet
3aKJIFOYCHHS U BBIBOJBI 110
pesyabTatam aHajm3a
JUTEPATYPHBIX  JIAHHBIX,
COOCTBEHHBIX
9KCTIEPUMEHTAIBHBIX u
pacyeTHO-TEOPETHYECKUX
pabor XUMHYECKOH
HaIpaBJICHHOCTH

YMmers: BBITIOJTHATD
CTaHIApTHBIC JCHCTBUS
(kymaccuduKanys BEIIECTB,
COCTaBJICHHUE cxem
TIPOLIECCOB,
CHCTEMaTU3alusl JaHHBIX H
T.I.) C YY4ETOM OCHOBHBIX
MOHSTHIA u o0mmx
3aKOHOMEpPHOCTEN,
(bOopMyITUpyeMBIX B paMKax
0a30BBIX XUMHYECKHX
JACLIATUTAH

He ymeer

YMeeT nHTEpIpEeTHPOBATh
pe3yNbTaThl OTHOCUTEIBHO
TIPOCTBHIX XUMHUUECKUX
HPOLIECCOB C UCIIOIb30BAHUEM
00X MPECTABICHUN 1
3aKOHOMEpPHOCTEH,
N3y4aeMBbIX B paMKax 0a30BBIX
XMMHUYECKUX JUCIUTUINH

YMeeT COCTaBIISITh CXEMBI
IIPOLIECCOB C UCIOJIb30BAaHUEM
3HaHUM OCHOBHBIX
XUMHWYECKAX TUCIUIUIAH, HO
JIOIYCKAEeT OTIENIbHbIE
HETOYHOCTHU MIPH
(hopMyITHPOBKE YCIOBUN
OCYIIECTBIJICHUS TAKUX
IIPOLIECCOB

YMeer mporao3upoBath
PE3YABTATHI HECTIOKHBIX
MOCJICTOBATENBHOCTEH
XUMHYCCKAX PEAKINA C
Y4eTOM OO0IIHX
3aKOHOMEpPHOCTEH IPOLIECCOB,
M3y4aeMBIX B paMKax
OCHOBHBIX XHMHUYIECKUX
JUCIUTUTHH

Kon u popmynuposka komnerernun OIK-2 CnocobeH MpoBOIUTh C COONIOICHUEM HOPM TEXHUKH 0€30MaCHOCTH XUMUYECKUH IKCIIEPUMEHT,
BKJIIOUAsi CHHTE3, aHAIIN3, U3YUYEHUE CTPYKTYPHI U CBOMCTB BEIIECTB U MaTEpUaJIOB, UCCIIEIOBAHNE MTPOILIECCOB C UX YIaCTHEM

Koa u HaumMeHoBaHMe
HHIMKATOPA JOCTUKEHUS

PesynbraTnl 00y4yeHus
10 AUCHMILIHHE

Kpurepun onieHnBaHMs pe3yabTaTOB O0yUESHNUS

2
KOMIIETeHIHH 3 («Y DOBIETBOPUTEILHO» 4 («Xopomo» 5 («OtnuaHO»
(«HeynoBIeTBOPHUTEITHLHOY) («n P ) («Xop ) («O 0»)
OIIK-2.1. Paboraer c | 3HaTh: cTaHIapTHEIE 3aTpynHsaeTcs B Nmeer npencraBneHue o Nmeer npencraBneHue o Nmeer ueTkoe, LENOCTHOE

XUMHYECKHMH BEIECTBAMHU
¢ coOmojeHneM  HOpM
TEXHUKH 0€30MacHOCTH

METO/BI TTOJTyIEeHUS,
HACHTU(UKAIUHT 1
HCCIIeJOBAaHMS CBOMCTB
BEIIECTB ¥ MaTEpPHaoB,
npaBuia 00padoOTKU
oopmIteHHs pe3yIIbTaTOB
pabortsl, HopMbI Th

OTpeIeIeHuH 0a30BhIX
TIOHATHIA U (OPMYITUPOBKE
OCHOBHBIX 3aKOHOB XVMHU

COZICPYKaHUH OTACIBHBIX
XUMHYECKHX AUCLUILINH,
3HAET TEPMHUHOJIOTHIO,
OCHOBHBIC 3aKOHBI XUMHH, HO
JIOITYCKaeT HETOYHOCTH B
(hopMyaHpOBKax

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

IpeaACTaBJIICHUC (0]
COACPIKaHNU OCHOBHBIX
XUMHWYCCKHUX KypCOB u
O6HII/IX 3aKOHOMCPHOCTAX
XUMHUYCCKHUX Ipoueccos,
HN3y4aCMbIX B paMKax
OCHOBHBIX XUMHUYCCKUX
JUCHUIIINH

OIIK-2.2. [IpoBoaut
CHHTE3 BEIIECTB b3
MaTepHAIIOB pas3Hoit
TIPUPOIBI C
HCIOJIB30BAHUEM
HMMEIOIINXCS. METOIUK

3HaTh: CTaHIAAPTHBIE
METO/IBI TTOJTyIEeHUS,
UACHTU(UKAIUHT 1
HCCIIeJOBAaHMS CBOMCTB
BEIIIECTB ¥ MaTEPHaoB,
npaBuiia 00padoOTKU U
oopmIteHHs pe3yIbTaTOB

pabotsl, HopMBI Th

He ymeer

YMeeT HHTEpIpEeTHPOBAaTh
Ppe3yNbTaThl OTHOCUTEIBHO
TIPOCTBHIX XUMHUUECKUX
HPOLIECCOB C UCIOIb30BAHUEM
00X MPECTABICHUN 1
3aKOHOMEpPHOCTEN,
N3y4aeMBIX B paMKax
0a30BBIX XUMHYECKUX

YMeeT COCTaBISITh CXEMBI
MIPOLIECCOB C
HCIOJIb30BAaHUEM 3HAHUN
OCHOBHBIX XUMHYECKHUX
JUCIHTUIAH, HO
JIOIYCKAeT OTJENIbHbIE
HETOYHOCTHU MIPH
(hOopMYITHPOBKE YCIOBUN

YMeeT nporHo3upoBaTh
Pe3yIBTaThl HECIOKHBIX
TIOCJIEI0BATENILHOCTEH
XMMHUYECKHX PEAKIHH C
YYeTOM OO0IIHX
3aKOHOMEpPHOCTEN
TIPOLIECCOB, N3yIaEMBIX B
paMKax OCHOBHBIX




JUCHUIIINH

OCYHICCTBJICHHUS TAKUX
IIpOo1EeCCOB

XUMHWYCCKHUX TUCIUILINH

YMeTs: IpoBOANTH He ymeer YMeeT MpoBOAUTH OJHO- U YMeeT MpoBOAUTH OJHO- | YMeeT BBIIONIHATH
MIPOCTHIE XUMUYECKHE JIBYXCTaJIMHHBINA CHHTE3 1O U IByXCTaUMHBIA CUHTE3 | JIEMOHCTPATHBHBIE OIIBITHI
OITBITHI T10 MpEJIaraeMbIM npe/IaraeMoi METOIMKE C TI0 TIpe IaraeMoi 10 XUMHH; OJTHO- U
METOJUKaM BBIXO/IOM IIETIEBOTO MIPOAYKTa | METOJMKE C BHIXOIOM JIBYXCTaJIMHHBINA CHHTE3 IO
Mmenee 50% OT 3asiBJICHHOr0 B | IEJIEBOro NPOAyKTa Oosee | MmpeajaraeMoi METOANKE C
METOJIMKE; aHAIIU3 50% oT 3asBJICHHOTO; BBIXO/IOM IIEJIEBOTO
MIOTYYE€HHOT'O BEIECTBa UICHTU(HUKALIIIO 1 MIPOJYKTa COTJIACHO
OJTHMM M3 CTaHJapTHBIX HCCIIeJOBaHUE CBOMCTB 3asBJICHHOMY B METOJINKE;
MeTos0B. Jlomyckaer TIOTYYEHHBIX BELIECTB U TIPOBO/INTH KOMIUIEKCHBIH
OT/EJIbHBIE OIUOKY MPH MaTepHaioB. YMeerT aHaJIN3 U MCCIIeI0BaHNe
o(hopMIIeHHH ITPOTOKOIIA ohopMIATE pe3ysIbTaThI CBOMCTB HOJTyYEHHBIX
9KCIIEpUMEHTA SKCIIEpUMEHTA C BEIIIECTB ¥ MaTEpPHaJOB.
HEeOOJIBIINM KOIMYECTBOM | YMeeT opopMIIITh
3aMeuaHui Ppe3yNbTaThl SKCIIEPUMEHTA
B COOTBETCTBHH C
3asIBJICHHBIMH
TpeOOBAHUIMU
Braners: 6a30BbIMH He Bnaneer Braneer 6a3oBeiMu HaBbIKaMu | Biajeer HaBbIkamMu Braneer naBbIkamMu

HaBbIKAMU NPOBCACHUA
XUMHYCCKOI'O
OKCIICpUMCHTA U

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

CHHTEC3a, I/IZ[eHTI/I(l)I/IKaHI/II/I
" U3y4CHUA CBOICTB
OTACJIBHBIX KJIaACCOB

CHHTEC3a, I/IZ[eHTI/I(l)I/IKaHI/II/I
" U3y4CHUSA CBOICTB
BCLICCTB U MAaTCPHUAJIOB,

oopmiteHns ero BEIIECTB (MaTepHajoB), IIPABUIBHOTO
pe3yabTaToB IIPABUIBHOTO IIPOTOKOJIUPOBAHUS
IIPOTOKOJIUPOBAHUS OIBITOB
OIBITOB
OIIK-2.3. IIpoBogut | 3HaTh: cTaHAAPTHBIE 3arpyaHsieTcs B BEIOOpe Nmeer obmmee mpeacraBienne | 3HaeT CTaHIApTHHIE 3Haer CTaHJapTHBIE
CTaHJApTHBIE ONEpaLMX A | METOABI IOTY4YEHUS, METOZa MOTYYEHNH, 0 METOAX MOJIY4EHUs, METOABI OJTY4EHHUS, METOABI MONTy4YECHHUS,
OIIPEJIETICHUs] XUMHUYECKOro | MACHTH(UKAIMN 1 UACHTU(UKAINHT 1 HACHTH(UKAINHT 1 UACHTU(UKAINHT U NACHTU(HKALIH u
u ¢azoBoro CcOCTaBa | UCCIEIOBAHUS CBOMCTB HCCIIEI0BaHNs CBOWCTB HCCIIEI0BaHNs CBOWCTB HCCIIEI0BaHNs CBOWCTB HCCIIE0BaHUS CBOICTB
BELIECTB M MAaTEpPHaJOB Ha | BEILECTB U MaTEPHUAJIOB, YKa3aHHOT'O BEILECTBA, HE | OTAEIbHBIX KJIACCOB BEUIECTB, | Pa3JIMYHBIX FPYIII Pa3IUYHBIX TPYIII BEILECTB
HX OCHOBE npaBuiia 00padoOTKU U 3HaeT TpeOoBaHMH K npaBmiIax 6€30I1acHOTO BEIECTB U MaTEpUAJIOB,; M MaTepuanoB; MpaBUia
otopmiteHHs pe3yIbTaToB | OOPMIIEHHIO PE3YAbTATOB | OOpaIeHus ¢ HUMH U npaBwia Th npu pabdore ¢ | TexXHUKH 0e30MmacHOCTH
pabortsl, HopMBI Th skcriepuMmenTa 1 HopM Th | criocobax mpezcraBieHns HUMH, OCHOBHBIE npu  paboTe ¢  HUMH,

PEIYIbTATOB SKCIICPUMCHTA

TpeOOBaHUS K
oopmiteHnIo
pEe3yabTaTOB
9KCHIEPUMEHTa, HO
JIOITYCKAET OTIEIbHbIC

OCHOBHBIE TpeOOBaHUS K
ohopMIIEHHIO PE3YIBTAaTOB
9KCIIEpPUMEHTA




HCTOYHOCTH

YMeTh: IPOBOIUTH
MIPOCTHIE XUMUYECKHE
OITBITHI I10 MpEAJIaraeMbIM
METOUKaM

He ymeer

YMeeT npoBOAUTE OIHO- U
JIBYXCTaJUIHBINA CUHTE3 110
TIpeJIaraeMoi METOIUKE C
BBIXOJIOM IIEJICBOT0 MPOIYKTA
menee 50% ot 3asBICHHOTO B
METOUKE; aHAIU3
MTOJTYYCHHOTO BEIIECTBA
OJTHUM W3 CTaHIaPTHBIX
MeTonoB. Jlomyckaer
OTJIENBHBIC OIIHOKH TPU

o OopMIICHHN TIPOTOKOIIA
AKCIICPUMEHTA

YMeeTr npoBOIUTE OJJHO-
U ABYXCTAIUMHBIA CUHTE3
IO TIpeIaraeMoun
METOIHUKE C BBIXOIOM
LIEJIEBOTO MPOyKTa Oojee
50% ot 3asBJICHHOTO;
UACHTU(PUKAIIAIO U
HCCIICIOBAaHME CBOMCTB
MTOJTYYCHHBIX BEIIECTB U
MaTepuayoB. YMeeT

0 OpPMIIATH PE3yITBTATHI
SKCIIEPUMEHTA C
HEOOJIBIINM KOJIMYECTBOM
3aMeYaHnui

‘VYMeeT BEHITTOIHSITE
JIEMOHCTPATHBHEIC OTIBITHI
10 XMMUU; OJHO- U
JIBYXCTaJUIHBINA CUHTE3 110
npeajgaraéMoil METOAUKE C
BBIXOJIOM IIEJIEBOTO
MPOJYKTa COrJIaCHO
3asBJICHHOMY B METOJMIHKE;
MIPOBOJIUTH KOMILUTEKCHBIH
aHaJIU3 U UCCIIEN0BaHUE
CBOWCTB TOTYYCHHBIX
BEILECTB U MATEPHAJIOB.
Ymeer opopmitsTh
PEe3yIABTATHI SKCIICPUMEHTA
B COOTBETCTBUU C

3as1BJIEHHBIMU
TpeOOBAHUIMU

OIIK-2.4. IIpoBogut | 3HaTh: cTaHAAPTHBIE 3arpyaHsiercs B BEIOOpe Nmeer obmmee mpeacraBienne | 3HaeT CTaHIApTHHIE 3Haer CTaHJapTHBIE
HCCIIE0BaHUS CBOMCTB | METOABI IOJIY4ECHHUS, METOZa MOTYYEHNH, 0 METOAAX MOJIY4EHUs, METOABI TOJTY4EHHUS, METOABI MONTy4ECHHUS,
BEIIECTB M MATEpPHAIOB C | MACHTH(UKAIMU U HACHTU(UKAINHT U UACHTU(HUKAINHT U UACHTU(UKAINHT U HICHTU(HUKALIH u
HCIOJIb30BaHUEM HCCIIE0BaHNs CBOWCTB HCCIIE0BaHNs CBOWCTB HCCIIE0BaHNs CBOWCTB HCCIIE0BaHNs CBOWCTB HCCIIE0BaHUS CBOICTB
CepuitHOrO HAy4YHOrO | BEIIECTB U MAaTEpUAJIOB, YKa3aHHOT'O BEILECTBA, HE | OTAEIbHBIX KJIACCOB BELIECTB, | PA3JIMYHBIX FPYIII Pa3IUYHBIX TPYIII BEILECTB
o0opynoBaHus npaBuiia 00padoOTKU U 3HaeT TpeOOBaHMH K npaBmiIax 6€30I1acHOr0 BELIECTB ¥ MaTEpUAJIOB, M MaTepuanoB; IpaBUia

oopmiteHHs pe3yIbTaToB | OPOPMIIEHHIO PE3YAbTATOB | OOpaIeHUs ¢ HUMH U npaswia Th npu pabdore ¢ | TeXHUKH 6e30MmacHOCTH

pabortsl, HopMBbI Th sKkcriepuMmenTa 1 HopM Th | criocobax mpezcraBieHns HUMH, OCHOBHBIE npu  paboTe ¢  HUMH,

PEIYIbTATOB SKCIICPUMCHTA

TpeOOBaHUS K
oopmiteHHIo
pE3yIabTaTOB
9KCIIEPUMEHTa, HO
JIOITYCKAeT OTIETbHbIC
HETOYHOCTH

OCHOBHBIE TpeOOBaHUS K
oopMIIEHHIO PE3YIBTAaTOB
9KCIIEpUMEHTA




4.2. TunoBble KOHTPOJIbHbIE 32JaHUS WJIH HHbIe MaTepUAaJIbl, HeO0OX0IUMbIE /LISl OLleHUBAHUS
pe3yJbTaTOB 00y4YeHHs M0 JUCIUIIIHHE, COOTHECEHHBIX C YCTAHOBJICHHBIMHU B
o0pa3oBaTeIbHOM NMPOrpaMMe HHAMKATOPAMHU J0CTHKeHUs] KOMIleTeHUMii. MeToanyeckue
MaTepHaJbl, ONpeae/sonye Npoueaypbl OHeHNBAHUS Pe3yJIbTATOB 00yUYeHHS 10

JUCIHUILINHE,

KO,H 1 HAUMCHOBAHUEC MHAUKATOPA
JOCTHIKCHUS KOMIICTCHIIMHN

Pe3yJ'IBTaTI>I O6y‘leHI/IH 10 JUCLUITTIMHEC

OneHouHbIE CPEACTBA

OIIK-1.1. CucteMatusupyeT 1 aHAIU3UPYET
pe3yabTaThl XUMHUYECKHUX IKCIIEPUMEHTOB,
HAOIIOICHU, N3MEPEHUM, a TaKKe
pe3yIabTaThl PaCUETOB CBOICTB BELIECTB U

3HaTh: TEOPETUYECKHUE OCHOBHI Oa30BBIX
XMMHUYECKUX JUCIUIUINH

YMeTs: peniate THIOBBIE ydeOHBIE 3aJaUH 110
OCHOBHBIM (0a30BBIM) XUMHUUYECKUM

VYerabiit
WHIMBHIYaJIbHBIH /
IPYNIIOBOM OIPOC,
KOHTpOJIbHAs pabora,

MaTepHaoB JUCHUIITHHAM KOJUTOKBHYM
Brnanmers: HaBbIKaMu pabOTHI ¢ y4eOHOMH
JIUTEPATYPOH IO OCHOBHBIM XUMHUYECKHM
JIICIUIUIMHAM

OIIK-1.2. [IpeqyiaraeT MHTEPIPETALUIO YMeTb: BBINOIHATD CTAHJAPTHBIE NEHCTBUS VYcTHbli

PE3YJIbTATOB COOCTBEHHBIX OKCIICPUMCHTOB U
PACYCTHO-TCOPCTHUICCKUX pa60T C
HCIOJB30BAHUCM TCOPECTUICCKUX OCHOB

(maccmbnxaunﬂ BCIICCTB, COCTABJICHHUEC CXEM
mponeccoB, CUCTEMATU3 AU JaHHBIX U T.H.) C
Y4YC€TOM OCHOBHBIX MIOHATUHI U O6HII/IX

WHIBHIYaJIbHBIH /
IPYIIIOBOM OIPOC,
KOHTpOJIbHAs pabora,

TPAAULIMOHHBIX 1 HOBBIX PA3eJI0OB XUMUU 3aKOHOMEPHOCTEH, (POPMYIHPYEMBIX B KOJUTOKBUYM
pamMKax 0a30BBIX XUMUYCCKUX AUCIUTLTHH
OIIK-1.3. ®opmynupyer 3aKiI0UeHUs U YMeTh: BBIIONHTH CTAaHAAPTHBIE ACHCTBUSA VYerabiit

BBIBO/IbI 11O PE3YyJIbTaTaM aHAJIM3a
JINTCPATYPHBIX TaHHbBIX, COOCTBEHHBIX
OKCIICPUMCHTAJIbHBIX U paCUCTHO-

(maccmbnxaunﬂ BC€IICCTB, COCTABJICHUC CXEM
mponeccoB, CUCTEMATU3 AU JaHHBIX U T.H.) C
Y4YC€TOM OCHOBHBIX MIOHATUHI U 06HII/IX

WHIBHIYaJIbHBIH /
IPYNIIOBOM OIPOC,
KOHTpOJIbHAs pabora,

TEOPETHYECKUX PAOOT XMMHUYECKOM 3aKOHOMEpPHOCTEH, (popMyTupyeMBbIX B KOJIJIOKBUYM
HANpaBICHHOCTU paMKax 0a30BBIX XHMHUUECKUX AUCIHUILUINH
OIIK-2.1. Paboraer ¢ XUMHUYECKUMHU 3HaTh: CTAHAAPTHBIE METOABI OyYEHMUS, VYcTHbli

BEIIIECTBAMHU C COOJIIOICHUEM HOPM TEXHHUKH
Oe3oImacHoCTH

NACHTU(HUKALUH 1 HCCIIeI0BaHMS CBOHCTB
BEIIECTB 1 MAaTEPHAJIOB, NpaBHiIa 00pabOTKH
1 0(OpMIIEHHS PE3YJIBTATOB PAOOTHI, HOPMBI
Tb

WHIBHUIYaJIbHBIH /
IPYyIIOBOM ONPOC

OIIK-2.2. [IpoBOAUT CUHTE3 BELIECTB U
MaTepHalioB Pa3HOU NPUPOJBI C
HCIOJIb30BAHUEM UMEIOUIUXCS METOIUK

3HaTh: CTAHAAPTHBIE METOABI OyYEHMUS,
NACHTU(HUKALIH 1 HCCIIeI0BaHMS CBOHCTB
BEIIECTB 1 MAaTEPHAJIOB, MIpaBHiIa 00pabOTKH
1 0(OPMIIEHHS PE3YJIBTATOB PAOOTHI, HOPMBI
Tb

YMeTb: IPOBOAUTE NPOCTHIE XUMUYECKUE
OITBITHI I10 MpEJIaraeMbIM METOUKaM
Brraners 0a30BbIMM HaBBIKAMU ITPOBEACHUS
XMMHYECKOT0 SKCIIEPUMEHTa U O(OPMIICHHS
€ro pe3yibTaToB

VYcTHbli
WHIBHIYaJIbHBIH /
TPYINIIOBOM OIPOC,
naboparopHas pabora

OIIK-2.3. IIpoBoauT CTaHIApTHEIE ONEpanny
JUISL OIIPEJICNICHHS] XUMHYECKOr0 M (Da30BOr0o
COCTaBa BEILECTB U MaTEPHAJIOB HA UX OCHOBE

3HaTh: CTAHAAPTHBIE METOABI OyYEHMUS,
NACHTU(HUKALUH 1 HCCIIeI0BaHMS CBOHCTB
BEIIECTB 1 MAaTEPHAJIOB, NIpaBHiIa 00pabOTKH
1 0(OpMIIEHHS PE3YJIBTATOB PAOOTHI, HOPMBI
Tb

YMeTb: IPOBOAUTE NPOCTHIE XUMUYECKUE
OITBITHI 110 MpEJIaraeMbIM METOJIMKaM

VYcTHbli
WHIBHIYaJIbHBIH /
IPYIIIOBOM OIPOC,
KOHTpOJIbHAs pabora,
nmaboparopHas pabora

OIIK-2.4. [IpoBoauT UCCIETOBAHUS CBOHCTB
BEIIECTB 1 MATEPHAJIOB C MCIOJIb30BAHUEM
CEpUIHOI0 HAYYHOTO 000PYIOBAHUS

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

VYcTHbli
WHIBHUIYaJIbHBIH /
IPYyIIIOBOM ONPOC
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OuneHoYHBIE CpeACTBA:
Yemuwtit unousuoyanvusiii / 2pynnoeoii onpoc

YCTHBIN ONpoC MPOBOJUTCS B paMKax J1a00PaTOPHBIX 3aHATHH MMOCIIE U3yYSHHUSI HOBOM TEMBI C
LIEJIbI0 BBISICHEHUS! HauOoJiee CIOXKHBIX BOMPOCOB, CTEIMEHU YCBOEHHUS MH(OpMAIuM, MOIepKaHUs
BHUMAaHUs CIyLIAIOEN ayAUTOPUH.

Kputepun n meToiuka olleHUBaHUSL:

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

- 0 ©anIoB BBICTABISETCS CTYIEHTY, HET OOIIEro MOHUMAaHUS BOTIPOCa, UIMEIOTCS 3aTPYyJHEHUS
WIH JIONYIIEHBI OIHUOKU B ONPECICHUN TOHSATHIA, UCTIOIb30BaHUN TEPMUHOJIOTHH.

Ilepeyennb BONPOCOB K NPAKTHYECKUM 3aHATHSIM U J1a00paTOPHBIM padoTram

Tema: ATOMHO-MoJIeKy/IIpHOe yueHue ( 6 4acoB)

Kakue BenunHbI XapakTEpU3yI0T ra30BO€ COCTOSHUE?

Enunuis u3amepeHust Maccol, 00beMa, TaBJIeHUs U TEMIIEPaTyphl.

WneanbHble U peasibHbIE ra3bl.

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

MeTo1pl onpeieneHns MOJIEKYISIPHBIX Macc ra3oB.

[ToHsATHE XMMHUYECKOTO AKBHUBAJIEHTA. DKBHBAJIEHTHAsI Macca AJIs SJIEMEHTOB U CIIOXHBIX
COEIMHEHUH. 3aKOH 3KBUBAJICHTOB.

7. OmnpezneneHue 3KBUBAJICHTHBIX MAaCC IPOCTHIX U CIOKHBIX BEILIECTB.

Awnh e

o o

Pemenue 3a1au. BeimonHenue abopaTopHOii pabOTHI.

Onucanue nabopamopnoiu pabomul no meme ""Amomuo-monexkynapuoe yuenue''
Jlabopamopnasn paboma 1
Orlpeue.nel-me MOJIHDHOﬁ MAaCChI DJKBUBAJICHTA MAarHiusi M€TOA0M BbITCCHCHUSA.

Cobpatp mpubop mo pucyHky 1. Ilpubop, coctosmuii 3 OopeTkd 1 , COCTUHEHHON MOCPEICTBOM PE3MHOBBIX
TpyOOK ¢ BOPOHKOW 2 W IpOOHPKOW 3, YKpenuTh B mTaTHBE. BIOPETKY M NPOOHMPKY IUIOTHO 3aKPBITH NMPOOKaMH, depes3
KOTOpBIE ITPOXOIST CTEKISIHHBIE TPYOKH.

Puc.1. TIpubop ans onpeneneHnss MOISIPHON MacChl SKBUBAJICHTa MeTala
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[lepen HauvasoM oOIBITA NMPOBEPUTH MPHOOP Ha TEPMETUYHOCTH. I 3TOro B OIOPETKY HalUTh BOIY, KOTOpas
3alOJHUT TaKXX€ W PE3WHOBYIO TPYOKY, COCIMHSIOUIYIO OIOPETKY C BOPOHKOH. 3aTeM OIOpEeTKY 3aKpBITh IPOOKOM,
COEIMHUTH C MPOOMPKON M 3aMETUTHh YpOBEHb BOJBI B Oroperke. OmycKaHWEM KOJbLA IITATHBA IIEPEMECTUTH BOPOHKY
BHU3. Ecnu mpubop repMernyeH, TO B MEpPBBI MOMEHT IPH OIYCKaHHH BOPOHKH YpPOBEHb BOZIBI B OIOpPETKE HEMHOI'O
TIOHIKAETCS, HO ITOTOM OCTaeTCsl MOCTOSHHBIM. Ecin jxe ypoBeHb BOJBI OYAET IMOHMKAThCS HENPEPHIBHO, 3TO O3HAUAET,
YTO NpHUOOp MPOITYCKAET BO3YX U CIIENYeT HCIPABUTh Ae(EKTHI, JOIMYIIEHHbIE IPH €ro cOopKe. BrisicHeHNe NPUYUH 3THX
JepeKTOB M MX yCTpaHEHHE CIIeyeT ITPOU3BECTH MOCIIE KOHCYJIBTALNH C ITPEHOAaBATEICM.

Ilpogedenue onvima.
Jls onpenieneHnst MOJISIPHON MacChl SKBUBAJICHTA MAarHUS IPOBEAEM CIIETYIONIYIO PEAKIHIO
Mg + H2S0s = MgSO04 + H21

Macca 0HOTrO KBMBAJICHTa BEIECTBA paBHA Macce BEIECTBa, BBITECHsIomEH 11,2 1 Bomopoaa (SKBUBaJICHTHBIH
06beM Bosiopoia nipu nasyienun 1,013-10° Ia u Temnepatype 273 K).

[Tpu BBIMONTHEHUH PAOOTHI CIIEAYET PYKOBOJCTBOBATHLCS CIESIYIOMINM IIAHOM:

1. 3apucoBats cxemy npudopa (puc. 1) 1 HOHATh Ha3HAUYCHUE OTICIBHBIX €r0 YacTew.

2. Tlomyuuts HaBecKy Maraus y 1abopaHTa, 3alHcaTh ero Maccy.

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

4. TlogoOpath K OIOpeTKe ITyCTYIO MPOOUPKY M COSAMHUB €€ C IPUOOPOM IPOBEPUTH IepMETHYHOCTD Iipubopa. s
3TOTO OCTOPOXKHO IIepeMeIlaTh BOPOHKY BBEPX M BHH3 W CIEIUTH 3a KojeOaHMSIMH YpOBHS BoApl. [lpm Xopomien
TePMETHYHOCTH YPOBEHb BOJIBI B OI0peTKe KoyeOuercs ciabo B mpeziennax oJHOro- IBYX MIL

5. Tlpobupky oTcoeanHHWTH OT HpHUOOpa M HAINTH B HEE Yepe3 BOPOHKY C YIJIMHEHHBIM KOHIIOM (rouemy?)
pa3baBieHHol (1:5) cepHoil kKncoTH (0KOJI0 OAHON TpeTH NMpoOUpKH). CTEHKN POOUPKH JOIDKHBI OBITH CyXHMH!

6. 3aBepHYTH JICHTY MarHusl B KyCO4eK (HIbTPOBAIBLHON OyMaru M MOJOKUTh Ha CyXYIO CTEHKY NPOOUPKH TakK,
YTOOBI MarHWii HE CONPHUKACAIICS C CEPHOM KUCIOTOH (ITPOOUPKY JeprKaTh HAKJIOHHO /10 BTOPUYHOM NpOBEpKH pubopa Ha
TePMETHYHOCTB ).

7. OCTOpO)XHO TPUCOETUMHUTH NPOOMPKY K OIOpeTke, W , jAepXa NpOOMPKY HAKJIOHHO, YOETUTHCS B
TepMETHYHOCTH coOpaHHOTrO mpubopa. [y 3TOro co3maTh B MpHOOpE NaBlICHHE, MOMHSIB BOPOHKY HECKOJIBKO BBIIIE
YPOBHSI BOABI B OIOpeTKe, U YOeIUThCs, YTO YPOBEHb BOJIBI B OIOPETKE OCTAETCS OCTOSHHBIM.

8. OrMmerHuTh U 3ammcath YpOBEHb BOABI B OIOpETKE, HMPOW3BEAS OTCYET 10 HIWKHEMY MEHHCKY >KHIKOCTH C
ToyHOCTHIO 110 0,1 Mi1. Crietuth, 4TOOBI I71a3 OBUT HA YPOBHE JKHUAKOCTH B OIOpETKE.

9. OCTOPOXKHO CTPSIXHYTb MarHuii B CEpHYyI0 KUCI0Ty. YTo mpoucxoaut?

10. ITo oKOHYaHUM peaKInH JaTh NTPOOUPKE OCTHITH O KOMHATHOW TeMIepaTypbl. MOXXHO YCKOPHUTBH OXJIQXKJCHHUE
IPOOUPKH BOAOM. Jli1st 3TOr0o npoOHpKy He pa3beuHsst OT Iprudopa IMOMEINAIOT B cTakaH ¢ Bojoi. [Tocie oxnakaeHus 1o
KOMHATHOW TEMIIEpaTypbl CpaBHITH YPOBEHb BOABI B OlOpeTke W BOpOHKE. /Ly 3TOro cieayer OCBOOOAWTH KOJBIIO
BOPOHKH U3 JIAIIKH U OIYCTUTB €T'0 10 YPOBHS BOJBI B OIOpETKE.

11. OT™MeTuTh YPOBEHDH BOJIBI B OIOPETKE 3anMcaTh OKa3aHHe B KypHaJl.

12. OT™eTuTh 1 3anmcath MOKa3aHUs] KOMHATHOI'O TEPMOMETpa 1 OapoMeTpa BO BpeMs OIbITA.

Dopma 3anucu Hadaroenuil.
Macca maraus - m (T).
Temmnepatypa -1 (°C).
ATtmocdepHnoe nasienue - p (xl1a).
JlaBJieHre HAaCBILIEHHOTO BOAsHOro napa (tabum. 3) - h (kl1a)
YpoBeHb BOJIBI B OIOpETKE 10 peakuu — a1 (MI1).
YpoBeHb BOJIBI B OIOpPETKE MOCIIE PEaKLUH — a2 (MI).

I

Obpadomka pe3y1bmamos.

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

2. BblUnCIUTH MapuuaibHOE AaBJICHUE BOAOPOJIA:

pH = pam.w- -h.

3. [IlpuBectu HaleHHBIH 00bEM BOAOPOAa K HOPMAIBHBIM YCIOBHUSIM, UCHONIB3YS O0bEAMHEHHBIN 3aKOH ra30BOT0O
cocrostaust. Clietyer y4ecTs, YTO BOJOPO COOpaH HaJ| BOIOH, IIO9TOMY B YpaBHEHHE BMECTO p CIIEIyeT IOCTABUTb -  pH.

4. BpraucIuTh Maccy BBIIEIHMBIIEIOCs BOJOPOIA.

5. PaccuutaTh MOJSIPHYIO Maccy SKBHUBAJICHTa MarHUsl.

6. OmpenennuTs aOCOTIOTHYIO M OTHOCHTEJIFHYIO OIMINOKY OIBITA.

—

Tabnuua 3.

Jaenenue 600anozo napa (¢ Ila) npu memnepamype t (°C)
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 OIIpCaACICHUA MOHHpHOﬁ MacCChbl SKBUBaJICHTa Kap60HaTa KaJIbIUs

JlaGopaTopHas paGora 2
2. OmnpenejieHne MOJISIPHON MACChl JKBHBAJIEHTA KAp0OHATA KAJLIMA

MOXXHO BOCIIOJIB30BAaThCA peaKHHCﬁ

CaC0s; + 2HCI = CaCl2 + C02 + H20
[pu BEIMOMHEHUN paOOTHI CIEAYET PYKOBOJCTBOBATHCS CIICTYIOIINM
IJIAaHOM:

8. DB3BecuTh Ha TEXHOXUMHUYECKUX BeCax YUCTHIA cTakaH (100 o).

3anucaTh B XKYpHaJ €ro Maccy..

2. IlomectuTh B CTakaH HECKOJIBKO KYCOYKOB Mpamopa (2,5 — 3 T) ¥ B3BECHTSH €lle pa3. 3anucaTh MOITY4YCHHYIO

Maccy.

N

Macca mycToro crakaHa - mi T.
Macca crakaHa ¢ MpaMOpOM JI0 PEAKIH - Mo, T.

Macca crakaHa ¢ MpaMOpPOM TIOCIIE€ PEaKIUH - M3, T.
OO0BEM CONISIHOI KUCIIOTHI -
Konnentpanus consiHoit kucnotsr, - C (1/2HCI), monb/n.

V, ML

. Ormeputs Oropetkoil ykasaHnHbii npernogasatenem oobem HCI (1 H).
Habnromats 3a peakiueil B cTakaHe.

. Korna Boigenenne CO0z 3ameuiuresi, Harpets crakan 1o 60 — 70 °C.

. [Tocne mpekpaiieHus BEIICICHHUS Ty3bIPHKOB CIIUTH PACTBOP C OCTABIIMXCSI KYCOYKOB MpaMopa U IPOMBITh UX.
CrakaH C OCTaBIIMMCS MPaMOPOM BBICYIIUTE B CYIIWIBHOM ITKa(y, OXJIATUTh U B3BECHTb.

Dopma 3anucu nadnrwoeHui

Oobpabomka pe3yromamos

9. Paccuwnrarts MacCy MpamMopa 40 pCaKInu

ma= mp- Mj, T.

2. PaccumraTh Maccy Mpamopa Mocie peaknuu

M5=M3-My, 2.

3. Macca npopearupoBaBILEro MpamMmopa

10. Z[J'IH OIIpeacICHUA MOHHpHOﬁ MacCChbl 3KBHBAJICHTA Kap60HaTa KaJIblI¥sl MOXXHO BOCIIOJIB30BATHCA 3aKOHOM
OKBUBAJICHTOB, MATCMATHYICCKAs 3aIIUCh KOTOPOI'O B HAIIICM CJIydac 6yI[€T BBITJISIACTD CICAYHOLIUM 06pa30M

mg(Cac0;) _ M(Y/ . CaC0y)
mHECD — m(Y . HCl)

Mme = mo- ms, 2.

5. Ilo u3BeCTHRIM JAaHHBIM PACCUUTATL MACCY COJITHOM KHUCJIOTHI, BCTyHI/IBHIQﬁ B pCaKuIo.

6. Paccunrath MOJISIPHYIO MAacCy 3KBHUBAJICHTA Kap60HaTa KaJIbIysl.

7.  Omnpenenuts aOCONIOTHYIO M OTHOCHTEIIFHYIO OIIMOKY OITBITA.

VYraekucnslii Ta3 MOXKeT OBITh MONIydeH B ammaparte Kuma wiam B3sST U3 0aiioHa, B KOTOPOM OH HaXOIHTCS HOA
naBiieHreM. JlJ1s ompeseseHusl MOJICKYIIPHOM Macchl YIJIEKUCIIOTO ra3a B3ATh CyXYIO IIOCKOJOHHYIO KOJIOY €MKOCTBIO
500 M1 ¢ XOpOIIO MPUTHAHHOM pPE3NHOBOM MpOOKOH. [Ipw moMomy pe3sMHOBOrO KONblia WM KapaHJamia 10 CTeKIIy
c/ienaTh OTMETKY Ha TOpJIBIIIKE KOJIOBI B TOM MECTe, Iie KOHYaeTcs mpobka. B3secnTs kon0y ¢ mpoOKo# ¢ TOYHOCTBIO 10

0,01r.

[Tpn 3anomHeHNH KOJMOBI YIJIEKHUCIBIM Ta30M T'a300TBOAHYIO TPYOKy ammapata Kwma omycTHTh Ha JHO KOJIOBI.
Korma xomba 3amonHUTCSt YIIIEKHCIIBIM Ta3oM (KaK 3TO ONpENeNuTh?), MEUICHHO (1o4eMy?) BBIHYTh Ta300TBOJHYIO
TpyOKy, 3aKpbITh OTBEPCTHE KOJIOBI IPOOKOH M B3BECHUTH. 3aIIONHEHNE KOJIOBI YIIIEKUCIIBIM Ta30M IPOU3BOJUTH HECKOIBKO
pas, 10 Tex Hop NOoKa He Oy/AeT MoiydeH HOCTOSHHBIN Bec. OmnpenenuTs 00beM KOJIOBbI, HAlOJHUB €€ BOJOH /0 METKH.
OTMeTHTh TeMIlepaTypy | JaBiI€HHE. BEMUCINTG MOJNEKYISIPHYIO Maccy yriIeKHcioro raza. OnpenenuTs abCOoNOTHYIO U
OTHOCHTEJIFHYIO OIIMOKN ONpeeNIeHHS.

JlaGopaTopHnas paGora 3
OnpeneneHne MOJIEKYJISIPHOM MAcCChl VIJIEKHCJIO0 ra3a.
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Taon.4. @opma 3anucu nadarodenuil

JlaHHBIC OMIBITOB Howmep ombiTa

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

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

O0beM Bo3/tyxa B KOJIO€ IpU YCIIOBUSIX ONBITA, MJI
OO0beM Bo3/lyxa B KoJI0€ ITPpH HOPMAJIBHBIX YCIOBHSIX, M

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

Macca yriekucioro rasa B 00beme Kojosbl, T
Macca 1 1 yriekucioro rasa (13 JaHHBIX OITBITA)

ILmotHOCTE YIJICKHUCIIOrO ra3a o BoAopoay
MOJ'IGKyJ'IHpHaH Macca YIJICKHUCJIOro ra3a

Benmnunna ommOKu OIIPEACIICHUS MOJIeKyJIHpHOﬁ MacCcChI,

%

=

o U A~

9.

10.
. OHTaNBNUsA 00pa30BaHUs BEIIECTBA U SHTAJIBIINA XUMUYECKON pPEaKIiH.
12.
13.
14.

11

15.
16.
17.

Tema: OCHOBBI XUMHYECKOIT TepMOIHHAMUKH (6 YacoB)

[IpeameTr XUMHYECKOM TEPMOIUHAMUKH.

OcHOBHBIE IOHATHS XMMHUYECKON TEPMOJIMHAMUKH: TEPMOIMHAMUYECKAsI CUCTEMA,
OKpyXKarollas cpea, mapaMeTpbl CUCTEMBI. 00bEM, JaBlieHHE, TEMIIEpPaTypa U KOHIICHTPALUs.
Bupl TepMOIMHAMUYECKHX CUCTEM: TOMOTEHHAsI U TeTeporeHHast, (puznyeckas U XuMu4eckas,
OTKpBITAas, 3aKpbITasi, U30JMPOBAHHASI.

CocTosiHME paBHOBECHS B TEPMOJUHAMMUKE.

[Tponece: oOpaTUMBIil, HEOOPATUMBIH, CAMOIIPON3BOJIbHBIM.

CBo¥CTBa CUCTEMBI: BHYTPEHHSISI DHEPTUs, TEIJIOTa, padoTa. BHYTpeHHsIsI SHEpTrusl Kak (QYHKITUS
COCTOSIHUSI CUCTEMBI.

1-i1 3aKOH TepMOIMHAMUKH. 3aKOH COXPAHEHUsS] SHEPrUU. BHYTpEeHHsIs SHEPT sl KaK (QYHKIUS
COCTOSIHUSI CUCTEMBI.

DOHTaANBNUA UK Terocoaep:kanue. Tepmoxumust. TenoBbie 3 GEKTH XUMUYECKUX PEaKIHi
IIPU MIOCTOSTHHOM 00beMe U TIOCTOSIHHOM JaBJICHUU. 3HAKU TEIJIOT XUMHUYECKUX PEaKIuil
(TEpMOXMMUYECKUI U TEPMOIMHAMUYECKUI ).

3akoH I'ecca.

CrangapTHOE COCTOSIHUE BELIECTBA.

OHTaNbNIMS CBSI3U. DHTAJIBIINS PACTBOPEHMSL. DHTAJIBIINS CTOPAHUSL.

TemnmoemkocTs. 3akoH Kupxrodda.

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

Tpernii 3akoH TepMoanHaMUKH. CTaHJapTHAs SHTPOTIHSL.

OHTponHs Kak QYHKIUS COCTOSIHUS. MI3MEeHeHrne SHTPOINH B XUMUYECKUX MTPOLIECCAX.
Oueprus ['nd6ca AG. Coboanas sueprus. Kpurepuit HarpaBieHHOCTH MTPOIECCOB.

Pemenue 3apau Ha Beruncnenue AH, AS u AG u perierre Bormpoca 0 BO3MOKHOCTH MpoIiecca.
Brimonnenue nabopaTtopHoit paboTh

Onucanue nabopamopnoii pabomsl no meme " Xumuueckana mepmoounamuxa'’
JlaGopaTopHas paGoTa
OmnsbiT Nel. OnpenenieHne TeIUIOThI PeAKIMU HEHTPATU3AIUH CHIIBHON KHCJIOTHI CHIIBHBIM OCHOBAHHEM

Ue.flb pa60mbl: HU3MCPHUTH TCIUIOBBIC 3(1)(1)CKTBI pcaknun HeﬁT‘paHI/I3aHI/II/I U TIIPpOLECCCOB, MPOTCKAIOMIUX IIPpHU

PacTBOPEHHH COJIEH B BOZE.

Hpu60pbl U xumuveckas nocy()a: TCXHOXUMUYCCKHUC BCChbI, KBAPLICBAA YalllKa AJid B3BCHIMBAHUA, KAJIOPUMCETDP,

TECPMOMCETP, CCKYHAOMCD, MArHUTHAA MCIIAJIKa, BOPOHKA, MepHLIﬁ HWINHAD.
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Peaxmuewi: cymvdar menu (II) (6e3Bomuslif), kapooHaT Hatpus (0e3BomHEIN), kKpuctamwtoruapar CuSOs-5H,0,
kpuctamutoruapaTt Na,COsz - 10H.0, runpokena Hatpus (1 H.), consHas kuciora (1 H.).

Puc. 3. Kanopumerp:
1 — BHemHHUH crakaH, 2 —
BHYTPCHHHUH  CTakaH, 3 —

TICHOTIOJINA THJICHOBBIE :
npokjankyd, 4 — BOpPOHKA, 5 —
TepMomerp, 6 — cepAeYHHK £

MArHUTHOM  MeIIajku, [ —
MAarHUATHAsT MEIIAJIKa.

OKCHEepUMEHTAIIEHOE ONpe/e/ieHHe TEIUIOBBIX A(P(EKTOB XMMHYECKMX pEaKIHMi IPOBOISAT B CHELHAIBHBIX
YCTpOHCTBaX — kazopumempax. Kamopumerp MmpeacTaBiseT co00i cocyl, CHAOKEHHBIN TEIUIOM30INPYIONIEH pyOamkoi
JUTSL YMEHBIICHUS TEIIO00OMEHA C OKPYKAIOIICH Cpeoit.

IMpocreiimmii 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 IS
Tepmomerpa (5), Boponku (4) u memanku (7). UToOBI cBeCTH IOTEpH TeIUIa K MUHUMYMY, BHYTPEHHHUH CTaKaH HEe JOJDKEH
KacaThCsl CTEHOK BHEIIIHETO.

Ilepen npoBeneHNEM KaTOPUMETPUUECKOTO IKCIIEPUMEHTA OIPENEIUTE MacCy BHYTpEHHETo cTakaHa 2. McxoaHble
pacTBOPHI JUTS KaJOPUMETPUH B3BeIMBalTe ¢ TouHOCTHIO +0,1 T. J[11s n3Mepenust TemIepaTypbl pacTBOpa B KaJIOpUMETpe
HCNONB3yHTE TEpMOMETp ¢ 1ieHOH aeneHus He MeHee 0,1 °C. PacTBOpHI men04M U KUCIOTHI BblaepxkaTh 10—-15 MuH. npu
KOMHAaTHOW TeMIIepaType, Iocje Yero H3MEPUTh TEMIIEpaTypy KakA0ro N3 HUX TEPMOMETPOM.

1. Onpenenure 1 3aNMIIATE MacCy BHYTPEHHETO CTaKaHa KaJTOpUMETpa Mer .

2. B cyxoii B3BelLIEHHBIH cTakaH 2 kKajopuMerpa (puc. 2) uepe3 Boponky Haielte 50 mu 1,0 n pactBopa NaOH.
[Tpu mocTOSTHHOM ITepeMeIIMBaHUI PACcTBOPA MEIIAIKOH ONPEeNIUTE €ro TEMIEPATYpY.

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

4. OtMepbTe MEpHBIM LUIUHAPOM 5 pa3 mo 10 mi1 pacTBOpa CONSIHOM KHUCIOTHI M mpuieite mo 10 mia ee Bo
BHYTPEHHHUH CTaKaH KaJIOPUMETpPa, KKIBIH pa3 Aenas u3MEpeHns TEMIIEpaTyphl U 3aHOCS JaHHbIe B Ta0uuiy (Tabi. 2).

Tabumnna 2

Bpems, Mun 0 1 2 3 4 5
T, °C

5. Pe3ynbpTaThl TEMIIEpPATYypHBIX H3MEPEHUH MpecTaBbTe B Buae rpaduka (puc.4). Ha ocu abcrmcc HaHecuTe BpeMst
B CEKYH/IaX, @ Ha OCH OpJIMHAT — MOKa3aHus Temreparypsl B °C.

t, °CA

T, MIH
PI/IC. 4. HBMeHeHI/Ie TEMIECPATYPhI B 3aBUCUMOCTH OT BpECMCHU JISI SK30TCPMUICCKOI'O ITpoLecca

Tpu nocmpoenuu epagpurxa Heobxo0UMO 8bINOIHUMb CEOVIOWUE YCIIOBUL.

1. Toukw Jiydie puCOBaTh B BUJIE HEOOIBILIOrO KPYXKOUKa, YTOOBI OHH OBLIM XOPOLIO BUIHBIL.

2. Macmrab mo ocsam x (Bpems 7, ¢.) U y (t, °C) cmemyer BpIOMpaTh Tak, 4TOObI TpadMK 3aHI BCE IIOJC
MUUTUMETPOBOW OyMard.

3. Uepes TOYKH, COOTBETCTBYIOIIHE KOXKAOMY U3 IIATH YYaCTKOB MIPOBOJST HPSIMBIC JIMHUH, KOTOPBIE MAKCHMAITBHO
TPUOIIIKEHBI K COOTBETCTBYIOIIUM TOYKaM. B MecTax nepecedeHus mpsMbIX rpaguk CKpyriseTcs.

4. Ha rpaduke onpenenure ckadyok Temieparypsl At (otpes3ok bc) .

15



5. Onpenenure cpefHee 3HaUYEHUE SHTAIBIIUN HEUTpanu3auuu B pacyeTe Ha 1 MOJIb KMCIOTHI UJIH ILEI0YH.

6. V3MmeppTe IIOTHOCTh (p) KOHEYHOro pactBopa. C HCMOMB30BAHWEM CIPABOYHBIX JAaHHBIX pPaccUUTaiiTe
TEOPETUUECKYIO BEIMUMHY TEIUIOTHl HEUTpAIU3aluu U CPABHUTE C MOJYY€HHBIM 3HAYCHUEM.

7. Paccuuraiite OTHOCUTEIIbHYIO OMHOKY dKcriepumenTa (¢% om.)

8. [loBTOpUTE HKCIEPUMEHT, U3MEHUB MOPAJOK CMEILLIEHHUSI PEareHTOB.

Pacuembr:

KonndecTBo TEIIIOTHI, BBIIENUBIICECS B Kanopumerpe. TemioBod A((GeKT XUMHISCKONH PeaKInd MOXET OBITh
paccuuTtaH 1o gopmyre:

Q = K-AT,

rae K — rermoemkocTs kanopumerpa, AT — u3MeHeHHe TeMIIEPATyphl B XOA€ PEaKIuu.

[Mo pu3mIecKkOMy CMBICTY TEIIOEMKOCTh KaJOpUMETpa — 3TO KOJTHYECTBO TEILIOTH, HEOOXOIUMOE ISl HATPEBAHUS
KaJIOpUMETpa C €ro COJAEPKUMBIM Ha OIUH Tpajyc. TemIoeMKOCTh KaJOpHUMETpa CKIIAJbIBACTCd U3 TEIJI0EMKOCTU
pacTBopa, KOTOPBIA HaXOJUTCS BO BHYTPEHHEM CTaKaHe (Cp-parMp-pa), M TEILIOEMKOCTH CaMOTO CTaKaHa (Cer'Mer).
Takxum 0Opa3oM, TeIUIOBOH IPPEKT XUMIUICCKON PEaKII MOXKET OBITh paCCUUTaH 1O hopMyIIe:

Q = AT(Cp—pa' Mp-pa + Cer mCT)

TZI€ Cp-pa — YAENbHAS TEIJIOEMKOCTb PAaCTBOPA; Cer — YAEIbHASl TEIIIOEMKOCTh CTEKJIA, U3 KOTOPOrO U3rOTOBIEH
XMMHUYECKAN CTaKaH; Mp-pa— MACCa PaCTBOPA; Mcr — Macca crakana; AT — cka4ok TeMIiepaTyphl.

[TockonbKy KOHLEHTpalus pacTBOpa Majla, yIelbHas TEIUIOEMKOCTh pacTBopa MPUHUMAETCS paBHOU
TEIJIOEMKOCTH BOJBI, TO €CTh C ppa = 4,184 JIx/T-K, M ppa — Macca pacTBopa, paBHasi CyMMe MacC OCHOBAHUSI M KUCIIOTHI;
Cer — TEITIOEMKOCTH CTekIIa, paBHas 0,75 J[k/T; me — Macca y4acTBYIOIICH B TEIUNTIOOOMEHE YaCTH CTaKaHa, OIPEeIIseTCs
HCXOJsl U3 FEOMETPUUECKHUX Pa3MEPOB CTAKaHA U YPOBHS KUAKOCTU B KaJOPUMETPE, MpEAroiarasi, YTo CTEHKH U JHO
CTaKaHa UMEIOT OJIMHAKOBYIO TOJILLIUHY.

Pacuem omnocumenvhoii omiudKu IKCnepumMenma

Pacuer oTHOCHTEIHHOI OIIMOKY SKCIIEPUMEHTA (€0TH.) OCYIIECTBISETCS IO (hopMyIe:

o -

_ = mcrap. =-ﬂ1mpfm.|

o

= 'meapem

E{ITH.

rae Q'meopem. — TemwioBoi 3P HEKT peakiuu HeHTPAITU3alMi CHIIBHOW KUCIIOTHI CHIIBHBIM ocHOBaHHeM: H + OH~
= H2Ox) KOTOpBIH pacCYUTHIBACTCS MCXOAS U3 TAOJUYHBIX JAHHBIX CTAHJAPTHBIX SHTAIBIINHA 00pa30BaHUs y4aCTBYIOMINX
B PEAKIIMU BEILECTB.

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

2. @axTOopbl, BIUAIOIIME HA CKOPOCTh XMMHUYECKOH pEaKUUU: MPHUPOJA PEarcHTOB,
KOHLIEHTpAlLlUsl PeareHTOB, TEMIIEpaTypa B CUCTEME, IIPUCYTCTBUE KaTalu3aTopa, CTENEHb
CMEILIEHUS peareHTOB, JEHCTBUE aKTUBUPYIOIIETO U3JIyYE€HHUS U T.J.

MexaHn3M XUMUYECKON peakui. AKTUBHBIE COYAaPEHUS

3aKkoH JAEWUCTBYIOIIMX MacC Ul OJHOCTOPOHHUX peakuuid. DU3HMUECKU CMBICI

k03¢ puIHeHTa TPONOPIHOHATBHOCTH K.

MonexkyIsspHOCTb PEaKLUH.

ITopsiiok peakuyu Mo BEIIECTBY U MOPSIOK PEAKIIMU B LIETIOM.

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

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

TETEPOreHHOr0) Ha YHEPTHI0 aKTUBALUH.

9. HeoOpatumble 1 006paTuMble peakliuu. XUMHUYECKOE paBHOBECHE.

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

11. Ilpu3HaKu UCTUHHOTO XMMHUYECKOTO PAaBHOBECHS.

12. KoncraHTa paBHOBECHs JUIs T'a30B.

13. Bausiaue SHEPreTUYECKOT0 6apbepa u TEeMIIEpaTyphl
Ha ToJI0’KeHue paBHOBecus. CBs3b Mex Iy sHeprueit [ m06ca 1 KOHCTaHTOM paBHOBECHS.

14. BnusHue W3MEHEHUs BHEIIHUX YCJIOBMM Ha MOJOXEHHE XMMHUYECKOTO PpAaBHOBECHS.
[Tpunnun Jle [Hlartense.

~w

© N

Pemenue 3aa4. Bemmonnenue nabopaTtopHoii paboTs
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Onucanue nabopamopnoii pabomsl no meme ""Kunemuxa xumuyeckux peaxyui"’
JlaGopaTopHas paGoTa
Lenv pabomui. V3ydeHue: a) CKOPOCTH XMMHYECKOH PEAKIMU U €€ 3aBHCHMOCTH OT pa3IMYHBIX (aKTOpOB:
KOHIICHTpAallU PCarupyrommx BCIICCTB, TEMIICPATYPbI, KaTaJIU34TOPd, BCIWYUHBI NOBCPXHOCTU pa3/t[ena; 6) BIIUAHUA
KOHIICHTpAalUX U TCMIICPATYPhI HA CABUT XUMHUYCCKOI'O PABHOBCCHSL.

Ipubopul u peaxmugoi:

Omnbit 1. [TpoOupky min OOPETKH I PaCTBOPOB, CEKyHAOMep. Pa3baBieHHbIe pacTBOpHI THOCYNIb(aTa HaTpus (5
%), cepHOit KUCIOTHI (2,5 %). AUCTUIITUPOBaHHAS BOJIA.

OnpiT 2. TIpoOupkyu wian GIOpeTKH Uit pacTBOpPOB, cexyHaomep, crakaH Ha 200 mi, tepmomerp. PazbaBieHHbIe
pactBopbI THOCYIb(haTa HaTpus (5 %), cepHolt kucnoTsI (2,5 %).

Omnpit 3. [Ipobupku. ['panynupoBannslii MHK. 1 H. pactBop cynbdarta Meau, 20 % pactBop cepHoii kucioTsl, 30
% pacTBOp MEpOKCHa BOAOPOAA, TMOKCH] CBHHIIA (KPEMHUS WITH MapraHia).

Omnpit 4. [IpoOupku. Mennsie cTpyxku. KoHIeHTprpOoBaHHas a30THas KHCIIOTA.

OmnpiT 5. JlabopaTopHsie Becsl. Cyxue YnCThIe CTYNKH ¥ recTuku. IIpodbupku. Men kycoukamu u nopormok. 0,1 H.
pactBOp consiHO# KucaoTel. Kpucrasnst noauna kaius Kl u vutpara ceunina Pb(NO3),.

OnpiT 6. CtakaH, mpoOHpKH, KaneabHUIBI. PacTBOpsI: XopHoe xene30 — 0,1 H. pacTBOp M KOHIIEHTPUPOBAHHBIH,
pomaHuCTBIN aMMoHMI Wi Kaiuid — 0,1 H. pacTBOp M KOHIIEHTPUPOBAHHBIN; XJIOPU aMMOHUS WIIN KaJIHsL.

OnpiT 7. IIpoOupku, pacTBopsl: THOCYNb(aTa HaTpws, Homa — 1 H.; cepHOM KHCIIOTHI, XpoMaTa Kamust — 1 M,
xyopuna xene3a(lll), pomanuaa kaaus — KOHIIL.; TUAPOKCU A HATpUs — 2 M; Kpaxmaia.

B3anmogeiicTBue THOCYIb()ATA HATPHS C CEPHOH KHCJIO0TOM

Peaxuus B3aumoneiicTBus THoCyIb(aTa HaTpust ¢ cepHoi knucimotoi NaxS,03 + HoSO4 = NapSOs + S + H,0 +S0;
IpOTEKaeT B TpU MocienoBarenbHble cTaguy. CHaudana BbIAENsSeTcs CynbhaT HATpUsl M HEYCTOHYMBAs THOCEpHas
KHCIIOTa, KOTOpas TYT JK€ pasjaraercs Ha CBOOOJAHYIO cepy M CepHHCTYIO0 KHuciaoTy. CepHHCTas KHCIOTa TakkKe
pasnaraercs Ha CEpHUCTBIN ra3 U BOAY.

1. NaxS;03 + HaSO4 = H2S203 + NaxSOs (ogeHs ObICTpO),

2. H2S;03 = HoSOs3 + S| (Mennienno),

3. H,SO3 = H,0 + SO; (65IcTpO).

CKOpOCTb CyMMapHOI'0 TIpoliecca ONpeessieTcsl BTOpol (iumumupytoweii) cragueii. Hauamom peakuuu
CJIEYeT CYMTaTh MOMEHT CIMBaHHS PACTBOPOB, KOHIIOM — MOSIBJIIEHHE c1a00i OMajeCeHINH.

OnpiT 1. 3aBHCUMOCTH CKOPOCTH TOMOT€HHOI PeaKIMH 0T KOHIEHTPAIMH Pearupyonux BemecTs

Bvinonnenue onvima.

3anoiauTe TpU Oropetku: nepByto — 0,1 H. pactBopom H>SO4, BTOpyto — 0,1 H. pactBopoM NaS;03, TpeTbio —
JCTHUTUPOBAaHHOM Bojol. [IpuBeanTe OtopeTkn B pabodee IMOI0KEHHE. 3aroTOBbTE TPH pacTBOpa THOCYJIb(ara HaTpHs
pa3nn4HON KOHUEHTpauuu. s 3Toro B mepByIO CyxXylo NpoOHMpKy HajelTe 9 mil pacTBopa THOCYyib(ara HaTpHs, BO
BTOpPYI0 — 6 MJI pacTBopa THOCYyJb(ara HAaTpUs M 3 MJ JUCTHUIMPOBAHHOM BOIBI, B TPEThl0O — 3 MJI pacTBopa
THOCYIb(aTa HaTpus U 6 M Boxbl. JloOaBbTe B IepBYIO MPOOHPKY 3 MIJI pacTBOpa CEpHOHW KHCIOTHI M, OBICTPO 3aKpBIB
MIPOOKOM, SHEPTUYHO BCTPSIXHUTE MPOOUPKY HECKOJIBKO Pa3. B MOMEHT NpMIIMBaHUS KHCIIOTHI ITyCTUTE B X0 CEKYHIOMEP.
3anummre BpeMs, IpolIeaniee OT Hayajla peakiuy 10 MOsSBJICHUs caboi omajecieHnuy. Tak e MoCTynuTe ¢ APYruMu
3aroTOBJICHHBIMH PacTBOPaMH THOCYIIb(ara.

CBenute Bce JaHHBIE B TaOn. 1, 3amickiBas B Hee 00BEMBI MCXOIHBIX PACTBOPOB M JMCTHIUIMPOBAHHOHN BOJIBI,
KOHLICHTPALIMH PACTBOPOB THOCY/b(aTa HATPHUS U CEPHON KMUCIOTH B MOMEHT CMEIICHHSI pACTBOPOB, BPEMSI ITPOXOXKICHUS
peaKIuy U CKOPOCTh PEaKIMH, YCIOBHO NPHHSB €€ paBHOI oOpaTHOMY BpeMeHH 1/At.

Tabruya 1

Pe3yabTaThl HCc/Ie10BaHUS 3aBHCMMOCTH CKOPOCTH PeaKIUuu OT

koHuentTpauu Naz5;03

No O0beM pacTBOpa, MII OtHocutens | Bpemss | OrtHocurens
podup Has TMOSIBJIEH Has

KA KOHIICHTpAI] ust CKOPOCTh

us NazS20s" | mymm, ¢ | v=1/At, ¢t
Na2S203 H20 H2S04

1 9 0 3

2 6 3 3

3 3 6 3

*OtHocuTenbHast KoHIeHTpauust NapS;Oz HaX0UTCs Kak 9acTHOE OT JeieHust o0bema pactBopa NaxS;0z k
obmremy o0bemy cmecu NaxS>03, HoO u HoSOs.

[MoBTOpUTE BCE TE K€ OMBITH, HO C IOCTOSHHOW KOHIICHTpamued THOCyIb(paTa HATPUS M H3MEHSIOMICHCS
KOHIICHTpAIUCH CEpHON KUCIOTE. CBENUTE BCE NAHHEBIC B Ta0I. 2.
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Tabnuya 2
Pe3yabTaThl HCC/IEIOBAHUS 3aBUCHMOCTH CKOPOCTH PEAKIMH OT
KoHuenTpauu H2SO4

Ne O0beM pacTBOpa, MII OTtHOCUTENH Bpems OTtHOCUTENH
mpobu Has TMOSIBJICHU Has
pxu KOHIICHTpAI] F'd CKOPOCTh
w1 Na2S203" | myrm, ¢ v=1/At, c?
Na.S:03 | H0 H2S04
1 3 0 9
2 3 3 6
3 3 6 3

IMocTpoiite Tpaduky 3aBHCUMOCTH BpeMEHH IPOXOxJIeHHs1 At peakumu n ee ckopocTd 1/At OoT KOHLIEHTpaluu
pearupyromux BeuiecTs (puc.4).

Fri

Puc. 4. I'paduk 3aBucumocTn
OTHOCUTEIIBHON CKOPOCTH
peaxIyy OT KOHLEHTPaLUH
pearupyromux BemecTs.

C(NuxS 13,
Cz[enaﬁT € BbIBO/J] O 3aBUCUMOCTU CKOPOCTHU PCAKIIMU OT KOHLCHTPALIMHU B YCJIIOBUAX OIIbITA. 3anuiure BBIPAXXCHUC
3aKOHa ﬂeﬁCTBHH Macc ajisa I[aHHOfI peaKkuuu.

Bonpocs! u 3aganus

1. YUem BBI3BaHO IOMYTHEHHUE PACTBOPA?

2. Kak 3aBUCHUT CKOPOCTb PEaKIIMU OT KOHUEHTPALIUU UCXOIHBIX PEareHTOB?

3. 3Has, 4TO ompenmensomei cTaaueil mporecca SIBISICTCS BTOpas PEakIiys, IMOCTPOUTEe TpadUK 3aBUCHMOCTU
CKOpPOCTH peakinuu OT KoHieHtpauuu pearenToB u(C) Jlas 3Toro Ha ocu aOCIUMCC OTIOKHTE OTHOCHUTENIbHBIC
koHIeHTpanun Na S;0s, Ha OCH OpAMHAT — COOTBETCTBYIOIIUE MM CKOPOCTH PEAKIIMU B YCIOBHBEIX equHunax (1/7). B3ss
u3 rpaduka 3HaveHus v U C, ONpEACTUTE BEIHINHY, IPOIOPIIMOHATFHYIO KOHCTAaHTe CKopocTu: k& = v/C. Caenaiite BBIBOX
0 3aBUCHMOCTH CKOPOCTH PEaKIUU OT KOHIICHTPAIIWHU ¥ O MOPSAAKE PEaKIUHU 10 THOCYNIb(aTy HATpHs.

OnbIT 2. 32aBHCUMOCTB CKOPOCTH PEAKIUU 0T TeMIIePATYPbI

Buinoanenue onvima. Hanelite B Tpu MpoOHpKH 110 6 MJI pacTBopa THOCYNIb(aTa HaTpus, a B Ipyrue TpH — 110 6 M
pacTBopa CepHON KHCIIOTHI.

Crpynmnupyiite npoOHpKH B TpH Mapsl (kuciora — THocyinbdar). [Tomecture nepByro napy npodupok B OONBIIOH
CTakaH ¢ BOjIOW KOMHaTHOH TemrepaTypsl (~20°C) Ha 3—5 MuH. 3anuImmTe 110 BO3MOXKHOCTH 00JIee TOYHO TeMIIepaTypy
BOJIBI B CTaKaHe. 3aTeM CIIeiTe coJep KuMoe MpoOHPOK B OJHY, IIepeMelaiiTe MoaydeHHbIH pacTBOp, OCTaBbTE MPOOUPKY
CHOBa B CTaKkaH C BOJIOW W OTMETHTE BpeMs NPOXOXJeHns peakuun. [Iponenaiite ombIT eme Ba pasa Ipu TeMIiepaTypax
40 u 60 °C. Csenure Bce mannsie B Ta0i. 3. IToctpoiite rpaduky 3aBUCMMOCTH BpeMEHH NpOTeKaHus peakuuu At u ee
ckopoctu 1/At ot TemmepaTypsl (puc.5).

't

I Puc. 5. TIpadux 3aBHCHMOCTH
CKOPOCTH PEaKIuy OT TEMIEePaTyphl.

L C

PaccuuTaiite TeMIiepaTypHBIi KO3(QGHUIMEHT CKOPOCTH TS KXKJIOr0 M3 HHTEPBAJIOB HCIOIB30BAHHBIX TEMIIEPATYp
W BCEr0 HWHTEpBaja IIONHOCThIO. Tak Kak ONBIT BO BCEX TPEX CIIydasX MPOU3BOMUTCS B YCIOBHAX OIMHAKOBOM
KOHIICHTPAIlMK PACTBOPOB, OTHOIICHUE BEIHMYUH CKOPOCTEH pEaKIWu JOHKHO PaBHATHCS OTHOIICHUIO KOHCTAaHT
CKOpOCTEH W, CIIeOBATEIbHO, KBAApaTy BEIUYMHBI TeMIeparypHoro kodddummenta. 3aBuCAT JTH TeMIepaTypHEIA
K03(p(PHUIMEHT CKOPOCTHU U SHEPTHUS aKTUBAIMU OT TeMiiepaTypsl? ChopMymupyHTe BEIBOIHL.
Tabnuya 3
Pe3ynbTaThl HccIe10BaHUS 3aBUCUMOCTH CKOPOCTH PEAKIIUH OT
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TeMIepaTypsbl

Ne onbita | Uncno xanens pacrsopoB | Temmnepatypa,®C Bpems OrtHocuTenbHas
TNOSIBIIEHHS] | CKOPOCTh PEAKIIMH, C -
MyTH, C
Na,S;03 H,SO,4
1 6 6 20
2 6 6 40
3 6 6 60

OmnsIT 3. BansiHue KaTAJIN3aTOPa HA CKOPOCTH XMMHMYECKO peaKkIuu
Hauetite B nmpobupky 5-8 kamens 30 %-ro (o macce) pacTtBopa mepokcuaa Bomopona. C IMOMOIIBIO TICHOIICH
JyYNHKY yOeIuTech B OTCYTCTBHHU KHCIIopoaa. BHecnuTe B pacTBOp Ha KOHUYMKE MHUKPOLIIATENS AMOKCHA cBUHIA PbO, n
HaOmonaiite Beienenue rasa. (PbO; moxuo 3amennTs Ha MnO» min SiO».) Harmmure ypaBHenue pasznoxenus H2Oo.

OmnbIT 4. BiusiHue IOBEPXHOCTH Pa3/iesia pearupyoInux BenlecTB HA CKOPOCTH PEAKIHH B TeTEPOreHHOM
cucreMe

A. ITpuroToBbTe 1Ba HEOONBIINX OAMHAKOBHIX (YOSIUTECH B 3TOM C TIOMOIIBIO BECOB) Kycouka Mena. OuH U3 HUX
pa3oTpHUTE ITECTHKOM Ha JIUCTEe OyMaru U MepechITbTe B KOHUIECKYIO KOOy, BTOPOI TOMECTHTE B APYryI0 KomoOy. B obe
KOIIOBI OomHOBpeMeHHO n00aBbre 1Mo 4 wmi 0,1 H. pacTBOpa CONSHOW KHCIOTHL HamummTe ypaBHCHHE pPEaKIUd
B3aUMOJICHCTBHS MeJia ¢ COISTHOM kucnoToi. ColtocTaBbTe HHTEHCHBHOCTD IIPOIEcca B TOW U IPYroi koibe u caenaite
BBIBOJI O BJIMSIHUM BEJIMYUHBI TOBEPXHOCTU PEArMPYIOUINX BEIIECTB HA CKOPOCTh XUMUYECKOW PEAKUUU B T€TEPOreHHbBIX
CHCTEMaX.

b. Heckonbko kpucraiuioB uomuna kanus KI n Hutpata cBuHna Pb(NOs), moMectuTe pa3[enbHO B JIBE CyXHUe
YUCTBIC CTYNKHA W TINATETBHO Pa30TpUTE MEeCTUKOM. [IpuroroBbTe 2 cyxue mpoOupku. B omHy W3 HHUX MOJIOXHTE
Heckonbko kpuctaiioB KI u Pb(NOs),, B Apyryi0 HachIbTe NPUMEPHO TAKOE KE KOJIMYECTBO COJIEH, PacTepThIX B
mopomiok. J[is mepeMeruBaHus pearupyromiux BEmecTB 00¢ MPOOUPKH SHEPTHIHO BCTPSXHUTE, 3aKPHIB OTBEPCTHC
poOkoii. [locraBpTe MPOOUPKH B MITATHB M HaONromaiiTe oOpa3oBaHue Hoanaa CBUHIA. OTMEThTE BIUSHHE MIOBEPXHOCTH
COTIPUKOCHOBEHUS PEarupYIONINX BEIIECTB HA CKOPOCTh XUMHUYECKOW PEaKIMH. 3alHIINTe YPAaBHEHHE PEaKIUH OOMCHA
MEXIYy HOJUAOM KaJlisl U HUTPATOM CBHHLIA.

OnpiT 5. Bimsinue KOHIEHTPALUK HA XMMUYeCKOe PaBHOBecCHe
Cmewjenue xumuueckozo pasHoeecus
BnusiHue KOHIEHTpaIMK PearupyOIUX BEIECTB HA XUMUYECKOE PABHOBECUE HCCIEAYETCA HAa IPUMEPE PEAKIHU:

FeCls + 3NH4(SCN) = Fe(SCN)s + 3NH,CI
2Fe(SCN); <> Fe[Fe(SCN)Js

Ponanun xenesa Fe(CNS)3 okpammBaeT pacTBop B KpoBaBo-KpacHbIi 1BeT. M3menenne konueHtpanun Fe(CNS)s
BIUSET HAa MHTEHCUBHOCTb OKPAaCKM PacTBOpa, YTO MO3BOJSET CICAWTH 3a CIABUIOM XHMHYECKOIO pPaBHOBECUS IIPU
M3MEHEHNUU KOHIEHTPALUK PEarupyONIUX BEIECTB.

Buinoanenue onvima. Haneiite B crakan 10 mur 0,1 n. pactBopa FeCls n nobaserem 10 mur 0,1 H. pactBOpa
pomanucroro ammonuss NH4CNS (mmm 1-2 xamum sHaceimenHoro pactBopa NHiCNS) nmo momydenust pacrBopa
MIPO3PAavYHOr0 KPOBaBO-KPacHOI'0 WK pyOMHOBOTO IBeTa. Pasneiire pacTBop U3 crakaHa B 4 MpoOMPKH, OAHY U3 KOTOPBIX
OCTaBbTE B KAa4eCTBE KOHTPOJNBHOW. B mepByro mpoOMpKy BBEAWTE HECKOJBKO Karellb KOHIEHTPHPOBAHHOTO PacTBOpa
XJIOpUZa KeJe3a, BO BTOPYH0 — HECKOJbKO Kameidb KOHIEHTPUPOBAHHOIO PACTBOpAa pOJaHHJA aAMMOHHS, & B TPETBHIO
HachIbTe HEMHOro TBepnaoro xyopuaa ammoHust NH4Cl u BcTpsxHHTE NPOOMPKY HECKONBKO pPas, YTOOBI YCKOPHTH
pPacTBOpEHHE COIU.

CpaBHHTE OKpacKy pacTBOpPOB B TpeX NPOOHMPKAax C OKPacKoM B KOHTPOJBHOW NPOOMpPKE M OOBSCHHTE
npoucieamye u3MeHeHns: ucxonas w3 npuHuuna Jle larense. [lannble ombita cBectd B Tabn.4. Crenaiite BBIBOA O
HANpaBICHUU CMEINEHUs paBHOBecHs. Hamumure BelpakeHHE AN KOHCTAHTBl HUCCIENOBAHHOIO XUMHYECKOIO
paBHOBecHs. MOXXHO JIM YTBEP)KAATh, YTO W3MEHEHHME KOHICHTpPAIMH pEarupyromlyx BEIIeCTB IOBJEKIO 3a cO0OH
M3MEHEHUE BEIMUYNHBI KOHCTAHTHI PABHOBECUS?

Tabauya 4
Pe3ynbTaThl HecIe10BAHUS CMEILCHHS] XMMHYECKOr0 PAaBHOBECHS
Ne Jlo6aBneHHbIH N3menenue Hanpasnenue
TIPOOHPKH pacTBop MHTEHCUBHOCTH CMEILEHHS
OKpacKu paBHOBECHS
1 -
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2 FeCls
3 NH,CNS
4 NH,CI

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

1.

2.
3.
4

o o

10.

11.

12.

IToHATHE XMMUYECKOTO JIEMEHTA.

PasButre npeacraBiaeHuil 0 CTPOCHUHU aTOMa.

KBaHTOBBIE UKCIa, UX CMBICIL.

BosHOBOM XapakTep [IBMKEHHMS MUKPOYacTUL. YpaBHeHue ne¢ bpoiua. IIpunnun
HEOIIPEACICHHOCTH.

OnexrponHoe o0nako. BonHoBas ¢pynkius. Ypasuenue Illpenunrepa.

OpOurtans. PanuanbHas M yriaoBas COCTABIISIIOIIME BOJHOBOM ¢yHKuuu. DPOpMbI
opOuTanei.

MHorosnekTpoHHbsle aToMbl. CTpoeHHe 3JeKTpOoHHbIX oOosouek. [Tpunnun Ilaymu.
IIpaBuio XyHna.

CpolicTBa aToMa: 3JIEKTPOOTPULIATENBHOCTb, IOTEHIMAl HOHMU3ALUH, CPOJACTBO K
JJIEKTPOHY, PaIUyC aTOMa.

CoBpemennast  ¢opmynupoBka [lepmoanueckoro 3akoHa. DHU3UYECKHH  CMBICI
IIepuoanueckoro 3akoHa.

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

WN3meHeHne 1o nepuoay M IO TPYIIE CBOMCTB 3JIEMEHTOB M IIPOCTBIX BELIECTB.
I'pynnoBas 1 TUIIOBast AHAJIOTUM.

BropuuHas nepuoIUYHOCTb, IUarOHAIBHOE CXO0JICTBO, TOPU30HTAIBLHOE CXOACTBO.

Pemenuii mpakTHyecKux 3aJaHuil

Tema: Xumudeckas cBsi3b (6 4acoB)

1.
2.

w

o o

Tuns!l xumMuueckoit cBsi3u. OCHOBHBIE XapaKTEPUCTUKU XUMHUECKOH CBSI3H.

HonHast cBs3b: MeXaHM3M OOpa30BaHUS CBS3M, OCHOBHBIC XapaKTepUCTUKU. VoHHas
KpUCTaJlIM4eckas pemerka. CBoWCTBa HOHHBIX COETMHEHUM.

KoBaneHTHas cBsi3b: OCHOBHBIE XapaKTEpUCTUKU CBsA3U. KpaTHble cBsA3U. BajlleHTHOCTS.
[Monspusie cBs3u. [unonb. Jnuna punons. CreneHb HOHHOCTH CBsi3U. (CTeENeHb
okucieHus. CBOHCTBA KOBAJIEHTHBIX COEIMHEHUI. ATOMHAsI KpUCTaNINYECKas pELIETKA.
JIOHOpPHO-aKIENITOPHBIA MEXaHU3M 00pa30BaHUs KOBAJICHTHBIX CBS3EH.

BonopoaHas cBs3b, €€ XapaKTepUCTUKHU.

Mertannuueckas cBs3b. MeTtaumueckas Kpuctauinueckas pemerka. CBoWcTBa METaJIIOB.

Pemenuii npakTuyecKux 3aJaHuil

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

1.
2.
3.

4.

OcHoBHbIE TIOJIOKEHUSI MeTo1a BaJIeHTHBIX cBsizeil (MBC).

[TonsiTue o rubpuan3anuu opouTaneil. Y cioBus ycToiunBOM ruOpyIU3aIiy.

OcHoBHbIe THIBI TuOpuan3anuu. [IpocTpaHcTBeHHass KOHMUTYpAIUs MOJIEKYJI U HOHOB.
BnusiHue HEenoeIeHHbIX AIEKTPOHHBIX [1ap Ha TEOMETPUIO MOJIEKYII.

Meron pacrankuBaHus MIEKTPOHHBIX Nap [ minecnu.

Pemenuii nmpakTuyecKux 3aJaHuil

Tema: Teopusi xumnueckoi cBsi3u. MeToa MoJieKy/IsIpHBIX opOuTaJeii (6 yacos)

1.

OCHOBHBIE TIOJIOKEHHUS METOAa MOJIEKYIISIpHBIX opOuTaneit (MMO).
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2. Kputepuu moioXuTenbHOro nepekpbiBaHus opOurtaneid. CBA3bIBatoIasl, pa3phIXJsfiomniasi,
HECBS3bIBAIOILasi OpOUTAIH.

3. Tloctpoenue >HEPreTHUECKUX IHArpaMM TI'OMOATOMHBIX W T'€T€POATOMHBIX MOJIEKYlT H
MOJIEKYJISIPHBIX HOHOB.

4. 3o0HHAas TEOPHs KPUCTAIUIOB C TOUKH 3peHns MMO.

Pemenuii npakTuyecKux 3aJaHuil

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

Ipumep pybesrcrnoi konmponwvnou padomur Nel
Bapuanm 1

1. ChopmynupyiiTe mepBoe Ha4alo TEPMOAMHAMUKHA. B Kakux cCllydasx TEIUIOTY U paboTy
CUHTAIOT MOJIOKUTETHHBIMU, & B KAKUX OTpHIIaTeIbHBIMU? 2 Oaiia

2. UTo Ha3BIBAIOT SHTANBIIMEH 00pa30BaHUs BEIECTBA? 1 Gamn

3. Ilpu cropanum 11,5 T stunoBoro cnupra Beyaenmiock 311,295 xJlx ternorel. Beraucnure
teriory obpazoBanus CpHsOH 3mas, uro temnotel o6pasoBanusi CO2 u  H2O(ras
COOTBETCTBEHHO paBHBI (K/[k/Momb): -393,62 u -241,88. 3 Gamna

4. Bosmosxuo mu npu 25°C ropenue xanbuus B armocdepe okcuaa yriepoaa(ll) mo peaxiun

Caw) + COq) = CaO) + Cr

Ecmu AHg, cootBerctBenno pasusl 0; -110,7; -637,0; 0 xJI/MOJIb, a 3HAUEHUS SHTPOIIUN
YKa3aHHBIX BEIIECTB S cooTtBeTCTBEHHO paBuel 41,8; 197,9; 39,7, 5,9 Jlx/monpK.

3 Gamna

5. Uto Ha3bIBAIOT MOJICKYISIPHOCTHIO 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 KOHCTAaHTY pPaBHOBECHSL
3 Gamna

Ipumep pybesricnoit KonmponvHou padomot Ne2
Bapuanm 1

1. Chopmynupyiite [lepuonndeckuii 3akoH [[.11.MenneneeBa. B uem 3akmtouaeTcss Gu3ndecKuit
cmbica Tlepuoauueckoro 3akoHa? OOBSICHUTE IPUUUHY MEPHOIUUECKOTO U3MEHEHHUSI CBONCTB
3JIEMEHTOB UCXOAS U3 3JIEKTPOHHOTO CTPOEHHUS UX aTOMOB.

2. OnpenenuTe MeCTO 3jeMeHTa (TMepHoi, TpYNIy), €ro CBOMCTBa (METAJUIMYECKHE WU
HEMETAININYECKHE), XapaKTEP €ro BHICIIETO OKCUIA, ECIIH MOPSAKOBBII HOMEp 3IeMEHTa 74.

3. Ha3zoBuTe 0CHOBHBIE XapaKTEPUCTHKH KOBAJICHTHON CBS3H.

4. Ha OCHOBaHMHM Ye€ro MOXHO CJelaTh BHIOOP MEXKAY IJIOCKOCTHOH ¥ NHpPaMHIAIBHOM
moensmu crpoenust BFs u NHs?

5. IlocrpoiiTe 3HepreTmueckyro auarpammy s MoJiekyael CO 1o METOAy MOJEKYISPHBIX
op6utaseit. Moxer ju cymiectBoBath Hou CO™?

Kaxxapiii Bompoc orieHuBaeTcs B 3 Oamna
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Kpurepun oueHuBaHus pyOeKHONH KOHTPOJIBHOM pabOTHI:

-15-12 GanyoB BBICTABISIETCS CTYICHTY, eciiu pabota BbimonHeHa Ha 80-100 % oT mpemmnaraemMoro
o0beMa M H3JI0’)KEHA T'PAMOTHBIM SI3BIKOM B OINPEAEICHHOM JIOTMYEeCKON MOCIe0BATEIbHOCTH C
TOYHBIM HCIIOJI30BAaHHEM CIICHUAIN3UPOBAHHON TEPMUHOJIOTHH; TOKAa3aHO YBEPEHHOE BIaJICHHE
HOpPMaTHUBHOM 0a30ii.

- 11-9 GamioB  BBICTABIAETCS CTYICHTY, €cid paboTa BbIMOJHEHa B oObeme 60-79% ot
npeuiaraeMoro o0beMa, Ho UMeeT OJIMH U3 HEJOCTATKOB: B paboTe NOMYIICHBI OJMH-/IBA HEJ0YeTa
OpU  OCBEUICHMM OCHOBHOTO  COJEp)KaHUS ~ OTBETa; HET  ONpPEICNCHHOH  JIOTHYeCKOi
MOCIIEI0BATEIBLHOCTH, HETOUHO HUCIOJIb3yeTCs CIEIUATU3UPOBAHHAS TEPMUHOIIOTHS.

- 6-8 0amIoB BBICTABISIETCS CTYICHTY, €clid paboTa BBINOJIHEHA HEMOJIHO B oObeme 45-59%, He
MOKa3aHo oOmiee MOHMMAaHUE BOMPOCA, HMENHCh 3aTPyJHEHUS WM JOMYIIEHbl OIIMOKH B
OTIpENICICHUH TIOHATUH, MCIOJIB30BAHUM TEPMHHOJIOTHUH, NMPU 3HAHHHM TEOPETUYECKOTO MaTepuana
BBISIBJICHA HETOJIHAS c()OPMUPOBAHHOCTH OCHOBHBIX YMEHUI M HaBBIKOB.

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

=

[Ipeamer XUMUYECKOM TEPMOIUHAMUKH.

2. OcCHOBHbIE MOHATHS XUMHUYECKOH TEPMOJANHAMUKH: TEPMOAUHAMUYECKAs CHCTEMA,
OKpyXKarollas cpezia, mapaMeTpbl CUCTEMBbI: 00bEM, JaBlieHUE, TEMIIEpaTypa U KOHIICHTPALUs.

3. Buapl TepMoIMHAMHYECKHX CUCTEM: TOMOTE€HHAs! U TeTeporeHHasi, (puznyeckas u XuMuieckas,

OTKpBITAsl, 3aKPbITAsl, U30JIUPOBAHHAS.

4. CocTosiHME PaBHOBECHS B TEPMOJUHAMMUKE.
5. Tpouecc: oOpaTtumblii, HEOOPATUMBIA, CAMOTIPOU3BOJIHHBIH.
6. CBolicTBa CUCTEMbI: BHYTPEHHSS SHEPIHs, TEIIoTa, paboTa. BHYTpeHH:s 3HEprus KaKk

(GyHKIUS COCTOSIHUSL CUCTEMBI.

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

8. DHranbnus wim teriocoaepxkanue. Tepmoxumus. TeroBsie 3hHeKTrl XUMUYECKHX peaKIuil
IIPU MOCTOSTHHOM 00beM€ U TIOCTOSIHHOM JaBJICHUU. 3HAKU TEIJIOT XUMHUYECKUX PEeaKIuil
(TEpMOXUMUYECKUI U TEPMOIMHAMUYECKUI ).

9. 3akou I'ecca.

10. CranmapTHOE COCTOSIHHE BEIIECTBA.

11. DuTanenus 00pa30BaHUs BEIIECTBA M SHTAIBIINA XUMUYECKON peaKIiHy.

12. DuTanenus CBsI3U. DHTAIBINS PACTBOPEHUS. DHTAJIBIIHUS CTOPAHUSI.

13. Termnoemkocts. 3akon Kupxrodda.

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

15. Tperuii 3akoH TepMoauHaMUKU. CTaHAapTHAS SHTPOIUS.

16. DuTponus Kak GyHKIMSA COCTOSIHUS. MI3MEHEeHrEe SHTPOINH 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, BIUSIOMINE HA CKOPOCTh XMMUYECKON PEakIiy: MPUPO/Ia peareHTOB, KOHIIEHTPAIUS
peareHToB, TEMIlepaTypa B CHCTEME, NPUCYTCTBHE KaTajlu3aropa, CTENEHb CMELICHUS
pEareHToB, IEHCTBUE aKTUBUPYIOLIETO U3IYYEHUS U T. 1.

20. MexaHu3M XUMUYECKOH peakini. AKTUBHBIE COYIapCHUS

21.3akOoH JAEUCTBYIOUIMX MacC /I OJHOCTOPOHHUX peakiuil. @DOU3N4ecKuil  CMBICI
k03 puIHeHTa NPONopIHOHATBHOCTH K.

22. MoneKyasipHOCTb PEaKIIUH.

23. IlopsAnOK peakluu Mo BEIIECTBY U MOPSJIOK PEAKIMU B IIEJIOM.
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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.

57.

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

VYpaBHeHue AppeHuyca. OHeprusi axkTuBaluu. BiusHue katanu3atopa (TOMOT€HHOTO M
TETEPOreHHOTr0) Ha SHEPTUI0 aKTUBALUH.

HeoOpatumbie 1 06paTuMble peakinu. XUMUYECKOEe paBHOBECHE.

Kunernueckuii BBIBOJ 3aKOHA JECUCTBYIOLUIMX MAacC JUIsI OOpaTHUMBIX XMMHYECKHX PEaKLU.
KoHcTanTa XMMHUYECKOTO paBHOBECHSL.

IIpu3HaKy HCTUHHOTO XMMHUYECKOTO PABHOBECHSI.

KoHcTranTa paBHOBECHS ISl Ta30B.

Bnusinne SHEPreTUYECKOT0 Oapbepa u TEeMIIEpaTypbl
Ha MoJIo’KeHue paBHOBecus. CBs3b Mex Iy sHeprueit [ m06ca 1 KOHCTaHTOM paBHOBECHS.
BnusiHue u3MeHeHus BHEIIHUX YCIOBUM Ha MOJOXEHUE XMMHUYECKOro paBHoBecus. IpuHiun
Jle Ilarense.

IToHATHE XMMUYECKOTO IEMEHTA.

PasButue npeacraBiaeHuil 0 CTpPOCHUHU aTOMa.

KBaHTOBBIE UKCIa, UX CMBICIL.

BosHOBOM XapakTep JBMXKEHHs MHUKpodacTull. YpaBHeHue nae bpouna. Ilpunnun
HEOIIPEACICHHOCTH.

OnexrponHoe o0Onako. BonHoBas ¢pynkius. Ypasuenue lllpenunrepa.

Opb6urans. PaguanbHast U yrioBasi COCTaBISIOIIKE BOJTHOBOM (pyHKIMU. DOpMBI OpOUTATIEH.
MHoroanekTpoHHble aToMbl. CTpoeHHe eKTpoHHBIX 00os04ek. [Ipunuun [Maymu. IpaBuio
XyHna.

CpolicTBa atoma: 3J€KTPOOTPULIATENBHOCT, IOTEHIIMAI MOHU3ALUU, CPOJCTBO K DIIEKTPOHY,
paguyc aromMa.

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

[lepuonnueckas cucrema JI.Ml.MeHneneeBa Kak BbIpaXeHHE (DyHIAMEHTAIbHOTO 3aKOHA
npuposl. [lepuon, rpynmna, noarpymnmna.

N3meHeHne 1o mepuoay U I0 IpyIre CBOWCTB JIEMEHTOB U IIPOCTHIX BellecTs. ['pynmnosas u
TUIIOBAsi aHAJIOTUU.

BropuuHas nepuoIn4HOCTb, IUarOHAIBHOE CXOJICTBO, TOPU30HTAIBLHOE CXOACTBO.

Tuns! xumMuueckoit cBsizu. OCHOBHBIE XapaKTEPUCTUKU XUMHUECKOM CBSI3H.

HonHass CBS3p: MeXaHM3M O0Opa3oBaHMS CBSI3M, OCHOBHBIC XapaKTepUCTHUKU. HWoHHas
KpUCTaJlIMdeckas pemierka. CBoWcTBa HOHHBIX COEIMHEHUM.

KoBaneHTHas cBs13b: OCHOBHBIE XapaKTEpUCTUKU CBsA3U. KpaTHble cBsA3U. BajleHTHOCTS.
[Tonsipusie cBszu. Junons. [{nuna nunosid. CTeneHb MOHHOCTH CBsI3U. CTENEHb OKUCIIECHHUS.
CBolicTBa KOBaJIEHTHBIX COEIMHEHUI. ATOMHAs KpUCTaNINYECKas! pELIETKA.
JIOHOpHO-aKIENITOPHBIA MEXaHU3M 00pa30BaHUs KOBAJICHTHBIX CBS3EH.

BonopoaHas cBs3b, €€ XapaKTepUCTUKHU.

Mertannuueckas cBs3b. MeTtaumueckas Kpuctajuinueckas pemerka. CBoicTBa METaIIOB.

OcHoOBHbIE TIOJIOKEHUSI MeTo1a BaJIeHTHBIX cBsizeil (MBC).

[TonsiTue o rubpuan3anuu opouTaneil. Y cioBus ycToiMunBOM rHOpyIU3aIiy.

OcHoBHble TuUNbl THOpuIM3anuu. I[IpocTpaHcTBeHHass KOH(HUIrypauus MOJIEKY]l W HOHOB.
BnusiHue HEenoeeHHbIX AIEKTPOHHBIX [1ap Ha TEOMETPUIO MOJIEKYII.

Meron pacrankuBaHus MIEKTPOHHBIX Nap I miecnu.

OcCHOBHBIE TIOJIOKEHHUS METOAa MOJICKYIISIpHBIX opOuTaneit (MMO).

Kputepun mOJ0KHUTENBHOTO MEpeKpbIBaHUs opOuTaneil. CBs3bIBAONIAsl, PAa3pPBIXISAIONIAL,
HECBS3bIBAIOILAsi OpOUTAIH.

[locTpoeHne SHEPreTMYEeCKUX IuarpaMM TIOMOATOMHBIX M T€TEPOAaTOMHBIX MOJIEKYT U
MOJIEKYJISIPHBIX HOHOB.
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58. 30HHast TEOpHsI KPUCTAIUIOB C TOUKH 3peHuss MMO.
Oobpaszey IK3aMeHaAyUOHHO20 Oulema

MunucrepcTBO 00pa3oBaHus 1 Hayku Poccuiickoit denepanun
denepanbHOE FOCYAaPCTBEHHOE OOKETHOE 00pa30BaTEIbHOE YUPEIKICHUE
BBICILIETO 00pa30BaHUA
«bamkupckuii rocy1apCTBEHHBIN YHUBEPCUTET)

@akynbTeT XUMUYECKHUI

3K3AMEHAHI/IOHHBH7I BUJIET Ne 1
no npucruruimHe _OOrmmas xumus 1 cemectp
Hanpasnenne/CrnennansHocts 04.05.01 dynpaMenTanbHas U MPUKIAIHAS XUMUS

1. Xumnueckas tepMoauHamuka. OCHOBHBIE MOHATHUS. TepMOOUHAMMUECKas cUcTeMa. Buuebl
TepMoAMHamMuueckux cucreM. @aza. Krnaccupukamus TepMOIMHAMUYECKUX IPOLIECCOB.
Kpurepun caMonpou3BoJIBHOCTH IPOLIECCa.

2. Tlonstue o ruGpuau3anuu opouTaneil. Y CioBusi yCTOHUMBOI rHOpHIN3AIIUH.

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

Kpumepuu ouenusanusa na yxzamene (8 oannax):

- 25-30 6aI0B BBICTABIISIETCS CTYEHTY, €CIU CTYAEHT Jaj IOJIHbIe, pa3BEpPHYThIE OTBETH Ha BCE
TEOpPETHUYECKHE BOMPOCH! OHMIIETa, MPOJEMOHCTPUPOBAN 3HAHHE (YHKIIMOHAIBHBIX BO3MOYKHOCTEH,
TEPMUHOJIOTUM, OCHOBHBIX 3J€MEHTOB, YMEHHME IPHUMEHATh TEOPETUUYECKUE 3HAaHUS TIpU
BBITIOJTHEHUH NPAaKTUYEeCKUX 3a1aHuil. CTyneHT 0e3 3aTpyIHEeHUI OTBETHI Ha BCE JOTOJHUTEIbHBIC
Bompockl. [IpakTudeckas 4acTh pabOTHI BBITIOJHEHA MOJTHOCTHI0 0€3 HETOYHOCTEH U OIIHO0K;
- 17-24 GamnoB BBICTABISAETCS CTYICHTY, €CIM CTYAEHT DPAaCKpPbUI B OCHOBHOM TEOPETHUYECKHE
BOIPOCHI, OJJHAKO JOTMYIIEHbl HETOYHOCTH B OIpENEeNICHMH OCHOBHBIX MOHsATHHA. IIpu oTBere Ha
JOTIOJTHUTEIBHBIE BOMPOCH JOIMYIICHB HEOObIINE HETOYHOCTH. [IpH BBHINOJHEHUU MPAaKTUYECKOM
gacTd pabOThI JOMYIIEHBI HECYIIIECTBEHHBIC OIIHOKH;
- 10-16 GayyoB BBICTABISIETCS CTYIEHTY, €CIIM IIPH OTBETE Ha TEOPETUYECKHUE BOMPOCHI CTYACHTOM
JOMYIIIEHO HECKOJIBKO CYIIECTBEHHBIX OIIMOOK B TOJKOBAHWU OCHOBHBIX MOHATUH. Jlormka u
MOJIHOTA OTBETA CTPAJAIOT 3aMETHBIMU U3bsIHAMU. 3aMETHBI MPOOEIbl B 3HAHUU OCHOBHBIX METOIOB.
Teopernueckre BOIPOCHI B 1IEJIOM U3JIOKEHBI JOCTATOYHO, HO € MPOITycKaMu MaTtepuana. MmeroTcs
NPUHLIUIHATIbHBIE OIMIMOKY B JIOTUKE IOCTPOCHUS OTBETa Ha Bompoc. CTYACHT He pernI 3a1auy Win
NIPU PELICHUU AOMYIIEHBI IPyOble OIINOKH;
- 1-10 6anoB BBICTABISIETCS CTYACHTY, €CIIM OTBET Ha TEOPETUUYECKUE BOMPOCHI CBUIECTENBCTBYET O
HEMIOHUMAHUM W KpaiiHe HENOJHOM 3HAaHMM OCHOBHBIX MOHATHH M MeToZ0B. OOHapyKuBaeTcs
OTCYTCTBHE HABBIKOB MPUMEHEHHMS TEOPETHUYECKMX 3HAHHM TPH BBIMOJHEHUH TPAKTHUYECKUX
3agaHuid. CTYZICHT HE CMOT OTBETHTh HU Ha OJIUH JOMIOJHUTEIBHBIN BOIIPOC.
[TomydeHHbIe HA 3K3aMeHE OayuTbl CKJIaIbIBAIOTCS ¢ OaljaMH MOTy4YeHHBIMU B ceMecTpe (3a yCTHBIN
OTIPOC, KOHTPOJIbHYIO PaboTy, KOJUIOKBIYM) U BBIBOJAMTCS HTOTOBAsI OI[CHKA.
[TepeBox onenku u3 100-6a1IbHOM B 4eTHIPEXOAIBHYIO TPOU3ZBOAUTCS CIEAYIOIIUM 00pa3oM:

- ouinyHO — oT 80 1o 110 6amnoB (Bkmtoyas 10 mOOMPUTENBHBIX OATIIOB);

- xopo1o — ot 60 g0 79 6amnos;

- YIOBIIETBOPUTENIBHO — OT 45 110 59 6annos;

- HEYJIOBJICTBOPHUTEIHHO — MeHee 45 0alioB.
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5. YueOHO-MeTOAMYECKOE M HH(POPMALIMOHHOE 0O0ecneYeHUe TUCIHILINHBI

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

OcHoBHas JinTeparypa:

1. OO6mas xumus: B 2-x T.: yueOHUK 171 akagemudeckoro OakanaBpuara / H. JI. I'munka ; mox
pen. B. A. TlonkoBa, A. B. babkoBa .— 19-e uzn., nepepad. u norn. — Mocksa : FOpaiirt, 2016
.— (bakanaBp. Axanemuueckuii kypc). — KHura moctynHa B 3JIeKTpOHHON OMOIMOTEUHOM
cucteme biblio-online.ru. https://elib.bashedu.ru/search/

2. TonnOpaiix 3.E., Macnos E.. CoopHHK 3amau U ynpaxHeHUH 1mo 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 .— IIpeam. ykas.: c.
728 . — Kuura poctynHa B OJIEKTpOHHOW OuOnmmorewHoit 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 Heopranuueckoit xumuu .— 2004 .— 233c. — 30 5k3.

JlonoJHUTeIbHAS JINTepaTypa:

1. KopoBun H.B. O6mas xumus.-M.: Beicmas mkona, 2000 r., 557c. DneKTpoHHBIH pecypc
http://www.biblioclub.ru/

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

3. OnpeneneHrne SKBHBAICHTHBIX W MOJICKYISIPHBIX MacC [DJNEKTpOHHBIA pecypc]: METO..
yKa3aHMs U CTYI. XUM. U HEXMMHYECKHX CleluaibHOCTel / bamkupckuii rocyaapcTBeHHBIH
yauBepcureT; coct. H.A. Amunesa; JI.I'. Ky3una; P.P. Unbsacosa; M.K. boesa. — Ya: PUL]
baml'V, 2015. — DnexkTpoH. Bepcus meu. myOmukarmuu. — JloCTym BO3MOXKEH 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 [DnekrpoHHsIil pecypc]. U. 1. OcHoBBI
XUMUYECKON TepMOJIUHAMHUKH U TEPMOXUMHUH: METOJI. YKa3aHUs MO oO0meit Xumun Juist cTy. 1
Kypca xuM. pakynbrera / baml'Y; coct.: T. B. bepecrona, JI. I'. Ky3una, H. A. Amunesa, P. P.
UnpsicoBa. — Yda: PUL 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 [DnekTpoHHbI pecypc]. U. 2. OcHOBbI
XUMUYECKOH KHHETHKH: METOJ. YKa3aHHs 1O OoOmed XuMuu Ui CTyd. 1 Kypca XHM.
¢axynbrera / baml'Y; cocrt.: T. B. bepecrosa, JL.I'. Ky3una, H. A. Amunesa, P. P. Unbscosa.
— VYa: PULL baml'y, 2014. — DnexTpoH. Bepcus mned. myonukanuu. — J{ocTyn BO3MOXKEH
qyepes DNEKTPOHHYIO O6ubIMOTEKY bamlV. —
<URL:https://elib.bashedu.ru/dl/local/BEREST~1..PDF>.

5.2. IlepeueHnb pecypcoB HH(POPMALMOHHO-TEJIEKOMMYHUKAIIMOHHOM ceTH «AHTepHET» N
NMPOrpaMMHOro odecrnevyeHnsi, HeOOXOAMMBIX /151 OCBOCHHS JUCIHUIIMHBI, BKJIKYas
npogeccuoHaabHbIe 0a3bl JaHHBIX 1 HHPOPMANIMOHHBbIE CTIPABOYHbIE CHCTEMBI

1. DnexrponHas 6ubnmoreunas cucrema «Ob baml'¥Y» - https://elib.bashedu.ru/
2. DnexTpoHHas OuONIMOTeYHass cHCTeMa «YHHBEpPCUTETCKas OuOnmoTreka  OHJIAH» -

https://biblioclub.ru/
3. DnekTpoHHas OMOIMOTEUHAs cucTeMa u3aTeabcTBa «Jlanby - https://e.lanbook.com/

25



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%7E1.PDF
https://elib.bashedu.ru/dl/local/BEREST%7E1..PDF
https://elib.bashedu.ru/
https://biblioclub.ru/
https://e.lanbook.com/

4. DnexTpoHHbIH Katanor bubnmoreku baml'V - http://www.bashlib.ru/catalogi/

5. VuuBepcanbHas bas3pl ganneix EastView (ZocTynm K 9J€KTPOHHBIM HAay4dHBIM JKypHajam) -
https://dlib.eastview.com/browse

6. Hayunas snekrponHas Oubamnoreka - elibrary.ru (JOCTyI K 3JI€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 .
Jlunensuu 6eccpoyHbIe

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

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

11. Cucrema nentpanmzoBanHoro tectupoBanus bamlV (Moodle). YHuBepcanbHasi oOuiecTBeHHas
nuuensust GNU
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http://www.bashlib.ru/catalogi/
https://dlib.eastview.com/browse
https://elibrary.ru/projects/subscription/rus_titles_open.asp

6. MaTeplflaJIbHO-TeXHlfl‘leCKaﬂ 6333, HQOﬁXO)lI/IMaﬂ AJIA OCYIIECTBJICHUSA 06p330BaTeJIbHOF0 nmpoiecca mo TMCuMIlInHE

HaunmMenoBanme
creuralbHbIX MOMEIEeHU U
noMeIeHuii s
CAMOCTOSITEIbHOM PadoThI

OCHALIEHHOCTD CNeUAJBHBIX IOMELeHN U MOMeLeHUH AJ1 CaAaMOCTOSITeIbHOI padoThl

IlepeyeHb JIMLIEH3MOHHOTO
NMPOrpaMMHOro odecrneyeHus.
PexBU3MTHI OATBEPAKAAIOLIETO
JOKYMEHTa

1. yuyeGnas ayauropusi AasA
NPOBeJIeHUA 3aHATUH
JIEKIIHOHHOT'0

THna:ayquropuss  Ne 405
(xumdak KopIyc), ayauTOpHs

Ne311  (xumdak  kopmyc),
aymuropusiNe 310  (xumcax
Kopmyc), aymutopusi Ne 305

(xumdak xopmyc).

2.y4ye0HBbIEe AyIMTOPHHM I

NPOBeJIeHUA 3aHATUHH
CEeMUHAPCKOro

THna:maboparopus  Ne 401
(xumcax KOpIyC),

naboparopusi Ne 421 (xumdak
KOPITYC).

3. yueOHasm ayauTOpHs IJs
MpOBe/leHUs] TPYNNOBBIX H
HHANBHUIYATbHBIX
KOHCYJbTaluii: aynuropus Ne
405 (xumdpak KOPITYC),
aymuropusiNe311 (xumcak
kopmyc), aymuropwsiNe 310
(xumdak KopImyc), ayauTOpHs
Ne 305 (xumpaxk xoprmyc),
aymutopuss Ne 001 (xumdak
kopmyc),aynutopust  Ne 002
(xumpax  KOpITYC),ayAUTOPHS
Ne 006 (xumdak
koprryc),aymuropust  Ne 007
(xumpak  KOpITYC),ayAUTOPHS
Ne 008(xumdak kopmyc)

Aynuropust Ne 405
VYuebnast mebenb, y4eOHO-HANIAAHBIE IIOCOOMS, JIOCKa,HOYTOYK,MyJIbTUMEANa-TipoekTop Mitsubishi
XD3200U, skpan ¢ anekrporpuBogom 300*400cm Spectra Classic.
Aynuropus Ne 311
YuebHast Mebenb, yaeOHO-HATTIAAHBIC TTOCO0us, JOCKa, HOYTOYK,mpoekTop Mitsubishi XD 600U, skpaHn ¢
anexTporpuBoaoM Projecta 183*240cm Matte white.
Aynutopust Ne 310
VYuebnast MeOenb, ydeOHO-HAITLSIIHBIE MOCOOMS, JOCKa, HOYTOYK,MyIbTHMeAna-mpoekrop Mitsubishi
EW230ST, skpan Hactennsnii Classic Norma 244*183.
Aynutopust Ne 305
VYuebnast MeOenb, ydeOHO-HAITLSITHBIE IOCOOMS, JIOCKA, HOYTOYK,MyIbTHMeAna-mpoekrop Mitsubishi
EW230ST, sxpan Hactennsiid Classic Norma 244*183.
JlaGopatopust Ne 401
VYueOnast mebenb, yueOHO-HAIIAAHBIE MOCOOWsS, JOCKa, OaHs BOAsHAs, Bechl aHanuThdeckue LeKi
B2104(100*0.001 T), Becst BK-600 madoparopasie (600*0,01 r), cucremHsIi 6710k KoMmnbioTepa Pentium 4
2.0A/GigaByte GA-8LD533/512Mb/4 O.OGb/FDD/ATX. muctumistop J12-4.
JlaGopaTopus Ne 421
VYuebnast mebernb, yaeOHO-HATIsIIHbIE TOco0ws, Tocka, Beckl BK-600 sadopaTopnsie (600*0,01T)
Aymutopus Ne 001
Y4eOHast MeOeih, yaeOHO-HATIISTHBIC TIOCOOHS, JOCKa
Aynutopus Ne 002
Y4eOHast MeOeih, yueOHO-HATIISTHBIC TIOCOOHS, JOCKa
Aynutopus Ne 006
Y4eOHast MeOeih, yueOHO-HATIISTHBIC TIOCOOHS, JOCKa
Aymutopus Ne 007
Y4eOHast MeOeib, yueOHO-HATIISTHBIC TIOCOOHS, JOCKA
Aynutopus Ne 008
Y4eOHast MeOerh, yueOHO-HATIISTHBIC TIOCOOHS, JOCKa
Aynurtopus Ne 004
VYuebnast MmeOenb, ydeOHO-HarIsgHbIE TOcOOMs, Jocka, kommyratop HP V1410-24G, mnepcoHanbHBINH
kommbioTep Lenovo ThinkCentre A70z Intel Pentium E 5800, 320 Gb, 19" - 15 mr, mkad HacTeHHbIH
TLK6U.
Aynurtopus Ne 005
VuebHas MeOeb, yueOHO-HATJISTHBIC mocoousi, JIOCKa, KOMIIBIOTEP DEPONeos 470
MDi5 3450/AGDDR/T500 G/DVD+R u monutop ViewSonic 21.5 - 13 mr, mkadp TLK TWP-065442-G-GY,

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

2. Microsoft Office Standard 2013

Russian. [loroBop Ne 114 ot
12.11.2014 T. Jlnnensuun
OeccpouHbIe

3. Kaspersky Endpoint Security s
6uzneca - Crangaptasiii. JloroBop
Ne31806820398 or 17.09.2018 .
Cpok  JeicTBUsl  JIMUEH3UUA 10
25.09.2019

4. CucremMa UEHTPaJIU30BAHHOIO
tectupoBanus baml'yY (Moodle).
YHuBepcaibHas 00lI1IeCTBEHHAS
mmrersus GNU

5. LinuxOpenSUSE 12.3 (x84 _64)
GNUGeneralPublicLicense
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4. yyeOHast ayauTOpHA IJs
TEeKYyIIero KOHTPOJIsI "
NPOMEKYTOYHON aTTeCTANMM:
aymuropust Ne 405 (xumdax
KOpIYC), aynutopusaNe311
(xumdak KOpITyC),
aymuropusiNe 310  (xumcax
Kopmyc), aymutopusi Ne 305
(xumdak KopImyc), ayauTOpHs
Ne 001 (xumcpax
kopmyc),aynutopust  Ne 002
(xumpak  Kopmyc),ayauTOpHsI
Ne 006 (xumdak
kopmyc),aynutopust  Ne 007
(xumpak  Kopmyc),ayauTOPHsI
Ne  008(xmmpax  xoprmyc),
aymutopust Ne 004 (xumdax

kopiryc), aymutopus Ne 005
(xumdak koprmyc).
5. oM e1eHUsI st
CaAMOCTOAITEIbHOM
padorbi:unTanbHblid 3am Nel
(TaBHBIN KOpIYyC),

yuTaneHeIA 3am Ne2 (¢pusmar
KOpIyc-y4eOHOe), YUTAbHBIH
3am Ne5  (rymanuTapHbIi
KOpIIYC), YHTAJbHBIA 3ai Ne6
(y4ueOHbrIit KOpILyC),
YUTATIbHBIN Ne7
(TymMaHUTApHBINA KOpIyc),
nmaboparopust Ne 418 (xumpak
KOpITYC)

3all

6. momeneHue JIsi XpaHeHUs!
U NpoGHIAKTHIECKOT 0
00CITIyKMBaHNA y4eOHOr o
o0opynoBaHusi: J1abopaTopus
Ne 416 (xumdax kopmyc).

mkagp wmonTaxHeid NT PRACTIC 2MP47-610B/SSt450/ SKS1/SSt750,59560, 00 T.316-14, mxad
HacteHHbIl TLK6U.
Ynrtanbublii 3a1 Ne 1 (yueOHbI Kopmyc)

Hayunstit n yueOnsIii GpoHn, Hayanas nepuoauka, [TK (MoHOOMOK) - 3 T, HeorpanndeHHbIH goctyn Kk OBC u
B/1; xonmmuecTBO NOCaI0YHBIX MeCT — 76.

YnrtanbHblii 3a1 Ne2
Hayunslit 1 yaeOnsIit Gponn, HaydHas nepuoamka, 11K (MOHOOIIOK), MOAKIIOUEHHBIX K ceTH MHTepHeT, — 8
mrT., HeorpanmdeHHEIH noctymn K ObC u B]; konmdecTBo mocaqodHsx Mect — 50.

YnranbHblii 3a1 Ne S
Hayunstit n yueOHbI# hoHz, HayuHas nepuoauka, [1IK (MoHOOMOK) - 3 T, Heorpann4yeHHsI qoctyn k OBC n
B/1; konmuuecTBO MOCaI0YHBIX MECT — 27.

Ynrtanbublii 3a1 Ne 6
Hayunstit n yueOHbIH hoHz, HayuHas nepuoauka, I1IK (MoHOOMIOK) - 6 T, Heorpann4yeHHbIH qoctyn k OBC n
B/1; xommuectBo nocanounsix Mect — 30.

Ynrtanbublii 3a1 Ne 7
Hayunstit n yueGHbIH hoHz, HayuHas nepuoauka, [1IK (MoHOOMOK) - 5 T, HeorpannueHHsIi qoctyn k ObC n
B/1; xonmuuecTBO noca10YHBIX MecT — 18.

JlaGopaTopust Ne 418
YuebHas mebenb, pakcumunbabM 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 HU-160MU c nosepkoii, komiuiekc BonpTamnepomerpuueckuii CTA, koMIbIOTEp B
komiuiekte DEPO Neos 4601\FO/monrurop 20" Samsung BX2035/knaB./MbIlIb, KOMIBIOTEP MEPCOHATBHBII
Nel T.210-14/3, marautHas Mmemanka 0e3 HarpeBa Tolopino — 2mT, MarHWTHas MeIIalKa C HAarpEeBOM H
HaHokepamud.noBepx hG-MAG HS, merp-pH pH-150MU (c roc.noBepkoii), 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, moruTop JKK"20"Berncl.k1aBuaTt ypa+Mpliib, IpuHTEP
Canoni-SENSYSMF3010, pH-merp pH-150MHM ¢ roc.noBepkoii, cuctemubiii Omox I[IK (775), mxkad
cymmnbHbii LOIPLF-25/350-GS1, (310X 310310 MM 6/BeHTHUNSTOPA.HEPIK.CTANb HU(BPOBOI KOHTPOJIED),
KOJIMYECTBO MOCaI09HBIX MecT — 10.

JlaGopaTopust Ne 416
ATomHO-abcopOionHbIi criektpodoromerp mMozmens AA-7000, ¢upmsr "lumamzy", Snonus, GayuioH c
reaueM Mapku A — 2 mr, sentwistop BEHTC 100 BKMiy/* 1/, ra3oBsiit XpoMaTo-mMacc-CrieKTpOMETp MOEIIb
GCMS-QP 2010PIUS, xoMITBIOTEp B COCTABE: CUCTEMHBIH OJIOK, MOHHUTOP, KJIABUATYPA, MBIIIIb, KOHAUIIOHED
QUATTROCUMA QV/QN-F12WA, Hoyt6yk FujitsuLifebooKF530 IntelCorei3-330M/4Gh/500Gb/ DVD-
RW/BT/15.6"/Win7HB+0ffice, nepconanpHblii komnbioTep B komiwiekte HP AiO 20"CQ 100 eu (MoHOOIOK),
anexrporumTka Irit IR-8200,1500Bt ntnamerp xoHdopkn 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 o0ydeHust

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

Apyrux (TpynroBas, MHIUBUAyaIbHAs KOHCYIbTALUS U UHBIE BUIBI
y4eOHOIl IesITeNbHOCTH, IPEAYCMaTPUBAIOIIUE pAaOOTy 00YJArOIIUXCS C

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

Yu4eOHbIX 4acOB Ha MOJITOTOBKY K 9K3aMEHY

KonTpons 61,8

@opMa KOHTPOJIS: IK3aMEH
IlepBblit Kypc NEpBBII ceEMECTp
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OcHOBHas 1

®dopma TeKyIero

KOHTPOJIS
dopma n3ydeHHsI MaTepHAIOB: JEKIIHH, JIOTIOJTHUTEIbHAS
YCIIEBaEMOCTH
MIPAaKTHYECKUE 3aHATHS, CEMHUHAPCKHE JUTepaTypa, N
3aHATHS, TabopaTopHBIE PadoTHI, peKoMeHayeMast 3a1aHM3 TIO CAMOCTOATENLHOH (KoLIOKBHYMSL,
Ne pabore CTyeHTOB KOHTPOJIbHBIE
Tema u conepKaHue caMoCTOsATeNbHAs paboTa M TPYAOEMKOCTh | CTyJeHTaM (HOMepa u3 6
n/n (B gacax) CITHICKA) PaboThL,
KOMITBIOTEPHBIE
TECTHI U T.I1.)
JIK | I[TP/CEM JIP CP
1 2 3 4 5 6 7 8 9
Mopyas 1
1 ATOMHO-MOJIEKYISIPHOE y4eHHE. 3aKOH - 6 5 [1-2], [3]-nom. Pemmte 3amaum u  chenarthb Ortuer 1o 11a0.
JKBHBAJICHTOB yrnpaxHeHus [2- Ne37-39, 50- | pa6ote [3] — nom.
52, 206-209].
1 3aKOH TEPMOIMHAMHUKH. 2 6 5 [1-2], [1,4-5]-nom. Pemmute 3amaum u  capenath | Otyer mo  7ad.
2 TepMmoguHamMuuecKkue [OTEHLIAAJIBI. yrpaxxaenust [2 - Ne 318-326]. pa6ore, [4] — nom.
BHyTpenHss sHeprus. DHTAIbIN. YCTHBIH 01Ipoc,
OHTanelmsi  00pa3oBaHMs  CIOXKHOTO
BEIIIECTBA.
DOK30- W DHIOTEPMUYECKHE PEAKIHH.
TemoBele  3GQEKTBl  XUMHUYECKHX
peaxIuii. TepMmoxumuueckue
YpaBHEHHS U pacyeThl 110 HUM
3 2 u 3 3aKOHBl TEPMOAMHAMUKHU. 2 4 5 [1-2], [1,4-5]-nom. Pemmmres 3amauMm © cAenaTs | yCTHBIN OIPOC,
Durponwust. Dueprust [ n66ca. Kpurepun yrpaxxaeHust [2 - Ne350-353] KOHTpOJIbHAS
CaMOIIPOM3BOIBHOCTH MPOLIECCOB pabora Nel
4 VYpaBHeHne  AppeHHyca, CKOPOCTb 2 6 5 [1-3], [1-2]-mom. Pemmute 3amaum u  capenath | OtTyer mo  7ad.
XUMHYECKHX peaxiuii, yrnpaxnenus [2 - Ne362-370, | pa6ote [5] — nom.
JKCIEPUMEHTAIBHOE onpeneneHue 372-378] KOHTPOJbHAs
apaMeTpoB  XMMHUYECKOM  peakIuu. pabora Nel
Xumuueckoe pasHoBecue. [Tpunmun Jle
[TaTense.
Mopyasb 2
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Crpoenne aroma. Ilpunnun Ilaymu.
Hopsnox 3aI0JIHEHUS ATOMHBIX
opburaeii. KBanToBblE  uHcna.
VYpasuenune [lpenunrepa, BoIHOBas
¢ yHKIHSA. ATOMHBIC OpOUTAIIH.
[epuognueckuii 3aKOH
J.M.Menpneneesa. IlepcnexTuBbI
Pa3BUTHS 3aKOHA.

10

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

.Pemmrs 3agaun u CACIaTh

yrpaxHeHus [2 - Ne274-292].

VYcTHBIH ompoc

KP Ne2

Tumer xumudeckoii cBa3u. KopaenTHas
cBsa3b. E€ cBolictBa. MoHHas CBS3E.
Merannuueckast cBsi3b. JlIOHOpHO-
aKIETITOPHAs CBA3b.

[1-2], [1]-nom.

PennTp 3a1auun u caenath
yrpaxHeHus [2 - Ne294-297]

YCTHBIH 0IIpoc,
KOHTpOJIbHAS
pabora Ne2

Meton BalleHTHBIX CBSI3EH U
MOJIEKYJISIPHBIX OpOUTAJICH B TEOpUU
XAMUYECKOH cBsa3u. [loHsTre 0
rubOpuam3amy. OIMHUCcCaHnue MOIICKYIT
MPOCTEHIINX BEUIECTB C MO3ULIUMA
METO/Ia BAJICHTHBIX CBS3CH.

[1], [1-2]-nom.

PenuTp 3a1aun u caenath
ynpaxuenus [2 - Ne304-306]

Merto/ MONEKYIISIPHBIX OpOuTasei B
ONUCaHUK XUMUYeCKOH cBa3u. Cxema
pacueriernust MO 1uist mosexynsl Ha ,
Li,.,0,, CO, NO

3oHHas Teopust 00pa30BaHUs CBsI3EH B
KpHUCTaJIax.

10

[1-2], [1]-nom.

PennTe 3aa4un u caenath
yrpaxkaeHus [2 - Ne293-298,
Ne300-305, Ne307-316].

YCTHBIH 01Ipoc,
KOHTpOJIbHAS
pabora Ne2

®KP, xoHTpOIB

1,7

Bcero yacos:

19,7

54

45
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ITpunoxxenne Ne 2
PeliTUHT — IJIaH JUCHUILJINHBI

OOmmas xuMug
(Ha3BaHWE MUCHUILINHBI COTJIACHO pabodyeMy yueOHOMY ILUIaHY)
CnemmanbaocTh 04.03.01 Xumus
IIEPBBIN KypC MEPBbIN CEMECTP

Buanl yueOHoit nesaTeabHocTH | bamn 3a Yucno Bamner
CTYACHTOB KOHKPETHOE 3alaHuil 3a MunuMmansHbelil | MakcUMaIbHBIN
3a/laHue CEMECT]
Mopnyas 1

Texymuii KOHTPOJIb

1. Aynuropnas pabora 2 4 0 8
2.JIabopatopHsie padotel. OTyer 4 3 0 12
Py0e:kHblii KOHTPOJIb

1. IlucpmMenHass KOHTpOJIBbHAs paboTa 15 1 0 15

Mopnyas 2

Texkymuii KOHTPOJIb

1. Aynuropnas pabora 4 5 0 20
Py0e:kHblii KOHTPOJIb

1. IlucpmMenHass KOHTpOJIbHAs paboTa 15 1 0 15

HoompuTreibHbIE 0AJLIBI

1. CryneHnueckas oluMIuana 5 1 0 5
2. Tecr 5 1 0 5
IocemaemocTsb (0a/1J1bl BBIMMTAKTCH M3 0011eH CyMMBbI Ha0OpaHHBIX 0AJ1J10B)
1. TlocemeHue JIEKIMOHHBIX 0 —6
3aHATUH
2. Tlocenienue mpakTHYECKHUX 0 -10
(ceMHMHApCKHX, 1a00PaTOPHBIX
3aHATHH)

HTOroBblii KOHTPOJIb

1. 3auer (nuddepeHpoBaHHBIN 3a4eT)

2. DK3aMeH 30 1 0 30
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