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1. HEJIX OCBOEHUSA JUCHUIIJINMHBI

1.1

(opMupOBaHKE Y CTyJJCHTOB XMMUYECKOTO MBIIIJICHHUS ITyTEM OCBOCHHS MU OCHOBHBIX 3aKOHOB XHMHH, BEIPAOOTKH
HABBIKOB CAMOCTOSITEIBHOI'O BBIINOJIHEHHUS XMMUYECKOI0 SKCIIEPUMEHTA, OBJIJICHUS TEXHUKOU IIPOBEIEHU XUMUYECKUX
PacyeToB I MTOCIIEAYIOIIEr0 KOMIIETEHTHOIO IPUMEHEHUS 110JIyYE€HHBIX 3HAaHUI IIPU OCBOCHUH
obmenpoeccnoHaTBHBIX TUCIUIUINH H 000CHOBAaHHOTO IPUMEHEHHS HX B IPO()ECCHOHAIBHOM NeITeTbHOCTH.

2. MECTO JMCIIMIVIMHBI B CTPYKTYPE OOII

uxn (pazgen) OOIT:

51.0.04.04

21

TpeGoBaHus K NpeIBAPUTEILHOI MOATOTOBKE 00yYaI0IIerocs:

2.1.1

Jucunminaa Xumus 6a3upyercst Ha 3HAHHSX,ITOIYYCHHBIX IIPY U3yYEHUU B CPEHEH IIIKOJIE OCHOBHBIX 00pa30BaTeIbHBIX
IIporpamMm

2.2

JMCUMIVINHBI U PAKTHKH, VISl KOTOPBIX OCBOEHHE JAHHOIH JUCHUIIMHBI (MOIYJIs) HEOGX0IUMO KaK
npeiecTByoIee:

2.2.1

DKOJIOTHS

222

beszonacHocTh KU3BHECACATCIbHOCTU

3. KOMIIETEHIIMA OBYYAIOINEI'OCs, ®OPMUPYEMBIE B PE3YJIBTATE OCBOEHUA TUCHUTITMHBI

(MOYJISA)

OIIK-1: Crioco0eH NnpuMeHSITh eCTeCTBEHHOHAYYHbIE U 001I[eHHKeHEePHbIe 3HAHNS, METObl MATEMATHYECKOI0 AHAJIN3a U

MO/1eJIMPOBAHMA B NMPodeccHoHATbLHOIl 1esiTeIbHOCTH;

Nunukatop 1

OIIK-1.1 IIprMeHsieT METOIBI €CTECTBEHHOHAYYHBIX TUCIUIUTHH ((PHU3MKH, XUMHHN) TIPH PELISHUN 33124
po¢eCCHOHATFHON e TeTbHOCTH

B pe3yjbTaTe 0OCBOCHUSA TUCHUILINHBI oﬁyqammnﬁm JOJIKCH

31

3HaTb:

3.1.1

OCHOBHBIC TCOPECTUUCCKUEC TTOJIOKCHUA U 3aKOHBI XUMHH,; COBPEMCHHBIC TPECACTABIICHUA O CTPOCHUE BECUIECTBA,

3.1.2

3aKOHOMEPHOCTH NPOTCKAHNUA XUMHUYCCKUX MTPOLCCCOB

3.2

YMmeThb:

3.2.1

MIPOBOANUTH XUMUYCCKHUE NCCIICIOBAaHUA, OCYIIECCTBIIATH

322

aHaJIN3 MOJYUYCHHBIX PE3YyJIbTATOB U UCIIOJb30BATh NOJTYYCHHBIC XUMUYECKNE 3HAHUS B HpOd)CCCHOHaHLHOﬁ
ACATCIBHOCTH,

33

Baagern:

3.3.1

OCHOBHOM XHMMHYECKOI TEPMHUHOIOTUEH; HABBIKAMH IPOBEACHHUS XUMHIESCKOI0 IKCIICPHIMEHTa U 00PabOTKH ero
PE3yIIbTaTOB.

4. CTPYKTYPA U COAEPXKAHUE JUCHUITIJIMHBI (MO YJISA)

Kon Bun HaumenoBanue pa3nenoB u | Cemectp / | UacoB | Komneren- | Jlureparypa | Uurte | [Ipumeuanne
3aHATHS | 3aHATHSA Tem Kypce N PaKT.
Paznen |Pasmen 1. O6mas u
HeOpraHWYecKasi XHMHS
1.1 Jlex CrtpoeHue aroma. 1 0,5 OIIK-1 JI1.2 0,5 OIIK-
[Tepuoauueckuii 3aKoH U JI1.3J12.1 1.1,JIexuns -
HeproAnIecKas CHCTeMa J12.2J13.1 Oecena
.. MenneneeBa JI3.2
1.2 Jlex OCHOBHBIE HOHATHS M 3aKOHBI 1 0,2 OIIK-1 JI1.2 0 OIIK-1.1,
XUMHUH JI1.3J12.1
JI2.2713.1
JI3.2
1.3 Jlex XUMHMYECKas CBs3b,0CHOBHBIC 1 0,4 OIIK-1 JI1.2 0,4 OIIK-1.1
XapaKTePUCTUKH XMMHYECKON JI1.3J12.1 Jlexuus -
CBSI3H JI2.2713.1 Oecenma
JI3.2
1.4 Cp W3yueHue 1eKIMOHHOTO 1 15 OIIK-1 JI1.2 0 OIIK-1.1
Marepuana JI1.3J12.1
JI2.2713.1
JI3.2
1.5 Kontp.pa |Crpoenune aroma 1 7 OIIK-1 JI1.2 0 OIIK-1.1
0. [Teproguyeckuii 3aK0H JI1.3J12.2J13.
J .. MenneneeBa. XuMudaeckast 3
CBSI3b




1.6 Jlex OCHOBHBIE KJIaCChI 0,35 OIIK-1 JI1.2 0 OIIK-1.1

HEOPraHMYECKHUX COCTUHCHHIA JI1.3J12.1
J12.2J13.1
JI3.2
1.7 JIab OCHOBHBIC KJIaCCBI 0,5 OIIK-1 JI1.2 0,1 OIIK-
HEOPraHUYECKUX COCTUHCHHMA JI1.3J12.1 1.1Kpyrmsrit
JI2.2J13.1 CTOJ
( muckyccus,
ebatsl),pabot
a B MaJIbIX
rpyrmmax

1.8 Jlex PactBops1,CriocoObI 0,5 OIIK-1 JI1.2 0 OIIK-1.1
BBIPa>KEHUS KOHIICHTPaLUK JI1.3J12.1
pacTBOpPOB, PaCTBOPBI JI2.2J13.1
3JIEKTPOJIUTOB, TEOPHUS JI3.2
JNEKTPOIUTUYECKOT
quccoumanuu. I uaponus conen.

1.9 JIab DIEeKTPOIUTHYECKAS 0,5 OIIK-1 JI1.2 0,2 OIIK-1.1
mucconuanys. 'maponus JI1.3J12.1 Kpyrubii
coneit JI2.2713.1 CTONI

(nuckyccus,na
e0athl),paboT
a B MaJIbIX
rpymmnax
1.10 Cp W3y4denne 1eKLUOHHOTO 12 OIIK-1 JI1.2 0 OIIK-1.1
Marepuana JI1.3J12.1
J12.2J13.1
JI3.2
1.11 Kontp.pa | OcHOBHBIE KJIaCCHI 7 OIIK-1 JI1.2 0 OIIK-1.1
0. HEOpPraHUYECKHUX JI1.3J12.1
coeuHeHn . ClIocoOBI JI2.2J13.2
BBIpKEHUS KOHIICHTPAIH
pactBopoB.PacTBopsI
JJEKTPOJIUTOB, TEOPHSL
3JIEKTPOIUTHYECKON
quccouuanuu. I 'uaponus coneu.
1.12 3au€tCO1 | MOAroToOBKA K3a4ETY 1 OIIK-1 JI1.2 0 OIIK-1.1
JI1.3J12.1
J12.2J13.1
JI3.2
1.13 Jlex OKHCITUTENIBHO- 0,5 OIIK-1 JI1.2 0,5 OIIK-1.1
BOCCTAHOBUTEJILHBIE JI1.3J12.1 Jleknus -
peakuuu,Turbl OKUCIUTENBHO- JI2.2J13.1 Oecena
BOCCTAHOBUTEJIBHBIX JI3.2
peaxuuii. CoctaBieHue
YPaBHEHUH OKHCIUTENbHO-
BOCCTaHOBHTEIILHBIX PEAKIINi
( MeTOH AIEKTPOHHOTO
OanaHca)
1.14 JIa6 OKHCITUTENBHO- 0,5 OIIK-1 JI1.2 0,2 OIIK-1.1
BOCCTaHOBHTENBHBIE PEAKIINN. JI1.3J12.1 Kpyrusii
JI2.2713.1 CTOJI
(nuckyccus,na
e0aTsr),paboT
a B MaJIbIX
rpymmnax
1.15 Cp Wzydenne 1eKINOHHOTO 15 OIIK-1 JI1.2 0 OIIK-1.1
Marepuana JI1.3J12.1
J12.2J13.1
JI3.2
1.16 Kontp.pa | OxucnutensHo- 7 OIIK-1 JI1.2 0 OIIK-1.1
0. BOCCTaHOBHTENIbHBIE PEAKIIUU JI1.3J12.1

J12.2J13.3




1.17 3au€TCO1 | moAroToBKA K 3aU€Ty 0,7 OIIK-1 JI1.2 0 OIIK-1.1
JI1.3J12.1
JI2.2713.1
JI3.2
Pazmen |Pazgen 2. ®dusuyeckas u
KOJJIOMIHAS XUMMS
2.1 Jlex OCHOBBI XUMHYECKOM 0,3 OIIK-1 JI1.2 0 OIIK-
tepmoauHamuku LII u 1 JI1.3J12.1 1.1JIexmus -
3aKOHBI TEPMOJAUHAMHUKH. JI2.2713.1 Gecena
JI3.2
2.2 JIab OripesienieHre TEIIOBOTO 1 OIIK-1 JI1.2 0,3 OIIK-1.1
s dexTa peakiun JI1.3712.1 Kpyrubriii
HeUTpanunanuu JI2.2713.1 CTOI
(nuckyceus,na
e0athl),paboT
a B MaJIbIX
rpymmnax
23 Cp W3y4denne 1eKLUOHHOTO 15 OIIK-1 J1.2 0 OIIK-1.1
Marepuana JI1.3J12.1
JI2.2713.1
JI3.2
24 Kontp.pa |LILu III 3akoHbI 5 OIIK-1 JI1.2 0 OIIK-1.1
0. TEPMOJUHAMHUKH JI1.3J12.1
J12.2
2.5 Jlex XuMmudeckass KHHETHKA 1 0,5 OIIK-1 JI1.2 0 OIIK-1.1
KaTaJns. JI1.3J12.1
JI2.2J13.1
JI3.2
2.6 Jlex OO01ue cBoicTBa pacTBOPOB. 0,5 OIIK-1 JI1.2 0 OIIK-1.1
CBoiicTBa pacTBOPOB JI1.3J12.1
JNEKTPOIUTOB U JI2.2J13.1
HeaseKkTponuToB.[laBieHue JI3.2
HACBIIIIEHHOTO TTIapa
pacTBopuTens, TeMIeparypa
3aMep3aHus U
KHTICHHS,0CMOTHIECKOE
JIABJICHHE PACTBOPOB
2.7 JIab CKOPOCTbh XUMUYECKUX 0,5 OIIK-1 JI1.2 0,2 OIIK-1.1
peakuuii. XuMHYECKOe JI1.3J12.1 Kpyrasii
paBHOBecuE JI2.2J13.1 CTOJI
(muckycens,
ebatsl),pabot
a B MaJIbIX
rpyrmmax
2.8 Cp 10 OIIK-1 J1.2 0 OIIK-1.1
N3yueHue neKIUOHHOTO JI1.3J12.1
Marepuana JI2.2J13.1
JI3.2
2.9 Kontp.pa | CxopocTh XMUMHUECKHUX 5 OIIK-1 JI1.2 0 OIIK-1.1
0. peakuuii. Xummueckoe JI1.3J12.1
paBHOBeCHE. JI2.2J13.2
JI3.3
2.10 Jlex Kommonaasre 0,25 OIIK-1 JI1.2 0 OIIK-1.1
PacTBOPBLIIOIYYEHUE,CBONCTBA JI1.3J12.1
, IPUMEHEHNE JI2.2J13.1
JI3.2
2.11 Jlex DNEKTPOXUMUYECKUE 1 OIIK-1 JI1.2 0,6 OIIK-1.1
IIPOLIECCHL. DIIEKTPOIN3.3aKOHBI JI1.3J12.1 Jlexuus
JNEKTPOJIn3a J12.2J13.1 Oecena

JI3.2




2.12 JIa6 DIEeKTPOXUMHUUECKHE 1 OIIK-1 JI1.2 OIIK-1.1
MIPOLIECChI JI1.3J12.1 Kpyrabii
JI2.2J13.1 CTON
(muckycens, g
ebatsl),paboT
a B MaJIbIX
rpymmax
2.13 Cp N3yueHne 1eKIMOHHOTO 10 OIIK-1 JI1.2 OIIK-1.1
MaTepuaia JI1.3J12.1
JI2.2J13.1
JI3.2
2.14 Kontp.pa |Dnexrponus.3akoHbI 4 OIIK-1 JI1.2 OIIK-1.1
6. NIEKTPONIN3a JI1.3J12.1J13.
3
2.15 3auérCO1 | MoAroToBKa K 3a4€Ty 1 OIIK-1 JI1.2 OIIK-1.1
JI1.3712.1
JI2.2713.1
JI3.2
Pasnen | Pasnmea 3. Anajgmru4yeckasi
XUMHUSA
3.1 Jlex TeopeTtnueckne 0CHOBBI 0,5 OIIK-1 JI1.2 OIIK-1.1
aHaJIUTUYECKOU JI1.3J12.1
XUMUHU.AHATUTHYECKUH JI2.2J13.1
CHTHAJL. JI3.2
KauecTtBenHblii u
KOJIMYECTBEHHBIN aHAIIN3
3.2 Cp Wzydenne 1eKUHOHHOTO 8 OIIK-1 JI1.2 OIIK-1.1
Marepuana JI1.3J12.1
JI2.2713.1
JI3.2
33 3auéTCO1 | moAroToBKA K 3aU€Ty 1 OIIK-1 JI1.2 OIIK-1.1
JI1.3J12.1
JI2.2713.1
JI3.2
Pazgen | Pa3zpen 4.
BrpicokoMOJIEKYISIPHBIE
COeTMHEHNSI
4.1 Jlex OO01ue MOHATHUS O 0,5 OIIK-1 JIT.1J12.3J13. OIIK-1.1
BBICOKOMOJIEKYJISIPHBIX 1
COETMHEHUSX.
Knaccudukarmms.Ctpoerne
MeTtobl cUHTE3a. X MMHYECKHE
MIPEBpAILEHHS U TIECTPYKLUS
BMC.IlonumepHsbie
KOMITO3UIINH, IPUMECHEHHE B
KayecTBE KOHCTPYKIMOHHO-
PEMOHTHBIX MaTepUAalOB B
CTPOUTENBHO-I0POXKHOM
TEXHUKE
4.2 Cp W3yueHue 1eKIMOHHOTO 10 OIIK-1 JI1.1J12.3J13. OIIK-1.1
Marepuana 1
4.3 3auérCO1n | MoAroToBKa K 3a4€Ty 0,3 OIIK-1 JIT.1J12.3J13. OIIK-1.1
1J13.2

5. OBPABOBATEJIBHBIE TEXHOJIOI'MHA

O0pazoBaTenbHbIE TEXHOJIOTHH C HCIIOIb30BAaHNEM aKTHBHBIX METOIOB 00y4eHH (JIeKuus — Oecena, JICKIUs — JUCKYCCHs,
poOJIeMHAS JICKIUS, JISKIUA-BU3YaTH3aLis, JIEKIHA C 3apaHee 3alIaHUPOBAHHBIMU OIIHOKAMM, JIEKIUS — IIPecCc-KOH(epeHIHs,
JeKLUs ¢ pa300pOM KOHKPETHBIX CUTYAIMH, TeKIUs-KOHCYNbTAIU, 3aHATHS C IPUMEHEHUEM 3aTPY/JHAIOMINX YCIOBUN, METOIbI

TpynIoBOIro pe€uiCHHsA TBOPYCCKUX 3a1a4, METO/L paSBHBalOHICﬁCH Koonepaum/l)

O0pazoBaTeTbHBIC TEXHOJIOTHH C HCIIOIh30BaHUEM HHTEPAKTUBHBIX METOIOB 00Y4eHHS (KPYTIIBIH CTOJ (IUCKyCCHs, 1e0aThl),

CeMHHap - HccienoBanue, cemuHap «IIpecc — anTunpeccy, Mo3roBoi mTypM (OpeHHCTOPM, MO3TOBAs aTaka), JeJIOBBIC,

UMHTALMOHHBIE, OTIEPAI[IOHHBIE U POJIEBBIE UTPEI, case-study (aHaIu3 KOHKPETHBIX CUTYaIUi, CUTYaIl[HOHHBINA aHAIIN3), MacTep
KJ1acC, TUIAKTHUECKHUE UTPBI)

TexHoIOrus TUCTAHIIMOHHOT'O 06y‘{€HI/I${ (HonyquHe 06p8.30BaT€J'IBHI>IX ycayr 0e3 moceeHus YHUBEPCUTETA, C IOMOIIBIO

COBPEMEHHBIX CHCTEM TEJIEKOMMY-HHUKAINUH (JIEKTPpOHHAs TT04Ta, IHTepHeT 1 Ap.))




TpanunnonHas (penpoayKTHUBHAS ) TEXHOJIOTHS (IIPEIIOoaBaTeNlb 3HAKOMUT 00YJAIOIIMXCS C TIOPSAKOM BBIITOTHEHHS 3a/1aHH,
Ha0JI01aeT 32 BHIMOJHEHUEM U MIPU HEOOXOJUMOCTH KOPPEKTHPYET paboTy 00ydarommxcs)

TexXHOIOTHS KOIIEKTHBHOTO B3aMMOICHCTBHS (paboTa B MAJIBIX TPYMITaX) (CaMOCTOATEIBHOE H3YYEeHHE 00yJaroIIMHUCS HOBOTO
MaTepHuaia HOCPEACTBOM COTPYIHUYIECTBA B MANbIX IPYIIIAX, JaeT BO3MOXKHOCTh BCEM yUacTHHKAM y4acTBOBATh B pabore,
HpPaKTUKOBATh HABBIKM COTPYIAHUYECTBA, MEKINYHOCTHOTO OOLIEHUS)

6. DOHJ] OLIEHOYHBIX CPEJICTB

6.1. KoHTpoibHBIEC BONIPOCHI M 3aJaHUSI

WanuBuayansHOe codeceoBaHe CO CTYACHTAMH JUTS IOTydeHHUS JOMycKa K JJabopaTOpHEIM paboTaM BO BOITPOCAM OCHOBHBIX
TEOPETHUECKHX CBEJCHHH, IIeNn 1abopaTOpHOI paboThl, 000PYAOBAHHIO, UCTIONb3YEMBIX PEAKTUBAX,METOAUKE BBIOIHEHUS
paboTHI,BEIBO/IAX 110 MOTYYEHHBIM PE3yIbTaTaM.

Bompocs! 1yt HIuBHAYyaT-HOTO COOECEeI0BAHMS CO CTYJCHTAMH IS TTOYYEHHS AOITycKa K Ja00opaTOpPHBIM padoTaM:

JlaboparopHas pabora 1
OCHOBHBIE KJIaCCHI HEOPTaHMYECKUX COSTNHEHUH
1.Kakas cBs3b CyIIECTBYET MEXY:
a) OCHOBaHHMEM U KUCJIOTOM;
0) OCHOBHBIM OKCHJIOM ¥ OCHOBaHHEM;
B) METAJJIOM U OCHOBHBIM OKCHJIOM;
T') KUCJIIOTHBIM OKCHJIOM M KHCJIOTOH;
1) OCHOBHBIM OKCHJIOM U KHCIIOTOM;
€) KUCJIOTHBIM OKCHJIOM H OCHOBaHHEM;
’K) OCHOBHBIM OKCHJIOM Y KHCIIOTHBIM OKCHJIOM.
2. C KakuM M3 MEPEeUYHCICHHBIX BELIECTB BCTYIHT B peakiuio rugpokcus 6apus: CO2,SO3,HNO3,NaOH,Fe(OH)
3,A1203.CocTaBbTe YpaBHEHHsI XTUX PEAKIUI B MOJICKYJSIPHOW 1 HOHHOM popmax.
3.C KakuMH U3 TIEPEUNCIICHHBIX BEIIECTB BCTYNUT B peaknuio cepHast kucinota: KOH,CuO,Ba(OH)2,AL203, H3PO4.CocTaBbTe
ypaBHEHHS BO3MOXKHBIX PEaKI[Mi B MOJEKYJISIpHOI U HOHHOH (opMax.
4. Kakue okcuapl cootBeTcTBYIOT Kuciaoram:HNO3,HNO2,H2S0O4,H2CO3,H3POA4.
5. HazoBute comn:NaHSO3,Na2S04,CuS,Ca(HCO3)2.YkaxuTe crocoObl X MOTYICHUS.
6. C KakuMH U3 MepedNCICHHBIX BEMECTB BCTYINT B Peakmuio cepHas kucnora:Na2CO3,

JlabopaTopHas padota Ne 2
OnexTponuruyeckas nucconuanus. I unponus coneit

1.YT0 Takoe KUCIOTHI, OCHOBAHHS U COJIM C TOYKH 3PESHHS TEOPHH ICKTPOIUTHYCCKOH AUCCOIHAIIN?

2. Yto TaKoe CTENEHB MEKTPOIUTHICCKON auccormanui? OT Kakux (akTopoB OHA 3aBHUCHT.

3. Uro Takoe KOHCTaHTa MIEKTPOINTHIECKoi qucconmanuu? OT kakux (aKTOpOB OHA 3aBUCHT?

4. TIpy KaKUX YCIOBHUSX PEaKLUsl MEKAY HICKTPOIUTAMH MPOTEKACT 10 KOHLA?

5. KakoBa xonnentpanus nonos[ H+ | B pactBope H NO3 nipu ¢=0,01 mous./n? Uemy pasen pH pactBopa?

6.Urto takoe pH? KakoBa maTemarnueckas 3aBucuMOoCTh Mex 1y pH 1 KkoHLIeHTpatueit BoopoaHbix noHOB[ H+] .

7.410 Ha3BIBaETCSI MOHHBIM IIPOU3BEICHHE BOABI M YEMY OHO paBHO mpu 22 rpagycax C.

8. Hanmmmre ypaBHEHHUs peakLii THAPONIN3A CIACIYIOMUX COeil ( €CIIM TAaKOBOW NMPOTEKAET):
KCN,K3P04,CrCL3,A12( SO4 )3 B MOJEKYJISIPHOM ¥ HIOHHOM BUJIC.

9.VxaxuTe KaKylo PeaKIiio Ha JakMyc uMeroT pacTBopsl coneit: KCL, K2 S,Na2 SiO3, NH4NO3,Cr(NO3)3 .

10. Ot kakux (HaKTOPOB 3aBHCUT T'UAPOIIU3 COJICH.

JlabopatopHas pabota Ne3
OKUCIUTENFHO-BOCCTAHOBUTEIBHBIE PEAKIUH.
1.0npenenute cTeneHb OKUCIEHHS aTOMOB B coeinHeHusx 1 nonax: CrO4 2- , HNO3, KCLO3,S042- ,PO43-, K3 POA4.
2.Kak n3MeHSIOTCS OKHCIUTEIEHO-BOCCTAHOBUTEIHHBIC CBOMCTBA 3JIEMEHTOB B IEPHOIAX U TPYIIIAX MEPHOINICCKON CHCTEMBI
.. Menneneera.
3.Kakue cymecTByIOT TUIIBI OKUCIUTENEHO-BOCCTAHOBUTEIBHBIX PEaKIHii?
4.MOXeT JI OJTHO M TO 7K€ BEIIECTBO OBITh OKHUCIIUTENIEM B BoccTaHOBUTeneM? [IpuBeAnTe MpUMeEpHbI.
5.YKkaxuTe B IEpPUOJMUECKON CHCTEME AIIEMEHTHI, 00JIaAaronIe Hanboliee CHIIbHBIMUA BOCCTAHOBUTEIBHBIMA H OKHCIHTEIbHBIMU
CBOICTBaMHU.
6.CocTaBbTe JIEKTPOHHBIC CXEMbI U HAITUIINTE YPABHEHUS PEaKIMi B MOJICKYJIAPHO# (opMe B B HOHHO-3JICKTPOHHOM BHJIE:
a)NaNO3 +Nal +H2S04 —Na2S04 +NO +12 + H20
6) Br2 + HNO3 + H20— HBr +HNO3 .

JlabopaTopHas padota Ned

Omnpenenenne TeruIoBoro 3gdexra peaknuy HeUTpanu3auu
1.Kakue ypaBHeHUs Ha3bIBAIOT TepMOXxuMueckuMu? [IpuBeuTe npuMepsl.
2.Ha uto yka3biBaet 3Hak A H B mpoBen€HHOM ormbiTe?
3. 1051 KaKMX M3MEPEHUH MCTIONB3YETCsl KAIOpUMETpHIecKas yCTaHOBKa?




4.ITpu KakuX yCIOBHAX TEIUIOBOH 3((eKT peakiuy YUCICHO PaBEeH U3MEHEHHIO SHTATBINN?
5.YT0 noka3bIBaeT SHTANBINA?
6.J1011 KaKoTo BEIIecTBa SHTANBIIHI 00pa30BaHHs PaBHO HYJIO?

a) H202, 6) H2 SO4, 8) 02, 1) O3.

JlabopatopHas padota Ne5
CKOpOCTb XUMUYECKUX peakluil. XUMHYECKOE paBHOBECUE
1.B uém 3akmouaeTcs KHHETHYIECKasi XapaKTepHCTHKA XuMH4Ieckoi peakuuu? OT Kakux (haKTOPOB 3aBUCUT CKOPOCTh XMMHUUECKOI
peakuuu?
2.Kakue peaknny Ha3BIBAIOTCS 0OPATHMBIMH 1 KaKre HEOOpaTUMBIMU?
3.Kaxoii Bux uMeeT KHHETHIECKOE YpaBHEHUE N3ydaeMoi B ombITe | peaknuu?
4.ITouemy B KadecTBe IEePBOIl TOUKU KPUBOIl CKOPOCTU PEaKLUH B IIEPBOM OIIBITE IPAaBOMEPHO UCIIONIB30BAaTh TOUKY Havuaaa
KoopAuHAT?
5.I1ouemy rpadrdeckas 3aBHCUMOCTb CKOPOCTH PEaKINH OT TEMITEPaTyphl He MOXKET BBIpaXaThcs MpsAMoit mnHuei? Vcons3ys
ypaBHeHHe Bant- I'odda, yctaHoBUTE popMy  THHHUM U 000CHYITE, MOYEMY HEIb3si HAUMHATB 3Ty JIMHUIO OT Hadajia KOOpAMHAT.
6.BpIpazuTe MaTeMaTH4ECKH CKOPOCTh CIETYIOMNX pPeakuuii, poTeKaroIuX B TOMOTeHHOI cpee:
a)N2+02 - 2NO B)2NO + 02 — 2 NO2
6) N2 +3H2 — 3NH3
7.Hanumure BoIpaKeHHE KOHCTAHT PABHOBECHS [UISl CIIEAYIOIINX 00paTUMBIX peaKLuii:
a)N2+02 < 2NO B)H2+CL2 < 2HCL
6) N2 + 3H2 < 2NH3

JlabopaTophas padota Ne6

DNEKTPOXUMUIECKUE TPOIIECCHI

1.Kakoii mponiecc Ha3pIBaeTCsl EKTPOIU3OM?

2.00bscHUTE, KaKOH 3JIEKTPOJ B OIBITE | SIBJIsIETCS KATOZOM, a KAaKOW — aHOAOM.

3.Ilouemy U3MEHMIICS LBET PaCTBOPa B KATOAHOM U aHOAHOM IIPOCTPAHCTBE JIEKTPOIN3EPa B onblTax 2 U 3?
4 Kakue 351eKTpo/Ibl Ha3bIBAIOTCS MHEPTHBIMU? 13 Kakux MaTepuaioB OHM  HM3TOTAaBIUBAIOTCS?
5.Ha xaxoMm 351eKTpoie B omblte 4 mosBisieTcs Oypsrif HanéT? Uro 310 3a BemecTso?

6.00BsICHUTE, UCTIONB3YS PE3YIIbTATHI OMBITA 5, KaK IIPOTEKACT 3JICKTPOJIN3 C PACTBOPHMBIM aHOAOM.
7. YUeM OTIUYAIOTCS MPOLIECCHI 3JIEKTPOIIN3a, TPOTEKAIOIINE B PACTBOPE U paCIIaBe AJIEKTPOIUTa?

8. Kakue BemiecTBa MOT'YT BOCCTaHABJIMBATHCS Ha KaToe?

9. Kakue BeniecTBa MOTYT OKHCTISTBCS Ha aHOE?

6.2. TeMbl NUCbMEHHBIX padoT

KonTtponbHas paboTa o BOIIpocaM pas3ieioB JUCIUILTHHEL: pa3aeisl 1,2

Bompocs! KoHTpOIBHON paboTHI:
Paznen 1.00mas 1 Heopranudeckas XUMHUsL.

1.Ctpoenue atoma. [lepuonnueckuii 3akon [[.11.Menneneena.

2. XuMHuecKas CBA3b.

3.0OCHOBHBIE KJaCChl HEOPTAaHMYECKUX COEANHEHH.

4.CriocoOBblI BRIpaKEHHSI KOHIICHTPALIUH PACTBOPOB.

5.Teopust 3IEKTPOITUTUYECKON JUCCOLIUAIIUH.

6.I'unponus coneil.

7.OKUCIUTETHHO-BOCCTAHOBUTEIbHBIEC PEAKIHH.

Paznen 2.®usndeckas ¥ KOJUIOHIHAS XUMHS
1.LILII akoHbI TEpMOIMHAMUKHU.
2.CKOpOCTh XUMHUYECKHX PEaKINNA,XUMUYECKOE PAaBHOBECHE.
3.9nexTposnu3.3aKoHbI 3JIEKTPOIIN3A.

6.3. ®OH/1 OLICHOYHBIX CPEACTB

Bomnpocsl k 3auéry:

Paznen Nel O6mias n HeopraHuuecKas XUMHUS

1. Ilepuoauueckuii 3akoH 1 nepruoandeckas cucrema J[.M1.MenneneeBa. [lepuoasl, cemeiicTBa, rpymimsl.

2. ITopsiakoBbIif HOMep aneMeHTa. 3akoH Mosnu. 3HaueHue nepuogudyeckoro 3akoHa J[.11.Menzeneesa.

3. KBaHTOBO-MeXaHNUECKasi MOJIENb CTPOEHUs aroMa. KBaHTOBBIE uncCia.

4. IIpuHIIIEI ¥ IPaBUIIa COCTABICHUS IEKTPOHHBIX U rpadiueckux (OpMyI MHOTOIEKTPOHHBIX aTOMOB: IPHHIUI HAUMEHBIICH
sHeprud, npunun Ilaynu, npasuno XyHna, npasuio Kieukosckoro.

5.IlpyuunHa NepruoOANYHOCTH U3MEHEHUS CBOICTB 3JIEMEHTOB B psjax U nepuonax. Ilepuoauyeckoe U3MeHEHHE KUCIOTHO-
OCHOBHBIX U OKUCJIUTEIbHO-BOCCTAHOBUTENBHBIX CBOICTB U XUMHUYECKOM AKTUBHOCTH JIEMEHTOB.

6. MexaHu3Mbl 00pa30BaHusl XUMUYECKOH CBSI3U. TUIBI XUMHUYECKON CBSI3H.

7.Monnas cBsi3b. CTpYKTypa HOHHBIX COEIMHEHUH.

8.KoBanentHas cBsi3b. CBOICTBA KOBAJIEHTHOM CBSI3U: NOJIIPHOCTD, HAIIPABIEHHOCTh,HACKIIIAEMOCTh




9. O6mast XapaKTepHCTHKA U KIacCH(pUKAINsI METaJIOB.

10 XuMuueckue cBOHCTBO METALIOB.

11.DneKkTpoHHOE CTpoeHHE U (PU3MIECKHE CBOMCTBA METAJLIOB.

12.Crioco0s! BEIpa)ke€HHSI KOHIIEHTPALTHH.

13.Jucconmanus 3nexkTpoianToB. CTeneHs 1 KOHCTAHTa AUCCOLUMAINU. 3aKoH pazbasieHust OcTBanbaa.
14.OnexrponuTrueckas qucconuanust Boasl. [lonstie pH.

15.I'maponus conei. [lpaBuina coctaBieHus ypaBHEHUNA THIPOIIN3A.

16.Knaccudukarys OKUCIUTEIFHO-BOCCTAHOBUTENBHBIX peakiuii (OBP).

17.Meton anexrponHoro 6ananca i nogoopa kodgduipenTos B ypasHeHusx OBP.

Pasznien Ne2 ®dusnueckas ¥ KOJIOWIHAS XUMMUS

LI, IT u III 3aKk0HBI TEPMOIUHAMUKH.

2.3akoH ['ecca u cnencTBus U3 HEro. DHTAIBINA 00pa30BaHUS XUMHYCCKUX COSTUHECHHH.

3.ITonstre 06 sHTpONHH. MI3MEHEHNE SHTPOIINH IIPH XMMHUYECKHX PEAKIIIX U (Pa30BBIX Iepexonax.

4.Ouerpus 'n66ca peaknyu. HanmpaBneHHOCTh XUMHYIECKUX TIPOIIECCOB.

3.IloHsATHE CKOPOCTU TOMOTE€HHOI U IT'€TEPOreHHOM XMMUYECKOM peakLuy.

4.daKTopsbl, BIUAIONINE HA CKOPOCTh XUMUYECKOW peakiui.3akoH IeHCTBHUS Macc.

5. DneMeHThl TEOPUU KaTanu3a, | OMOTeHHHBIN U FeTePOreHHbIN KaTalus.

6.00paTuMBble 1 HEOOpaTHUMbIe XMMUYECKUE peaknyu. XuMuieckoe pasHoBecue. [Ipunnun Jle-Illatense.

7. BimsiHUE TeMIiepaTypsl Ha CKOPOCTh XUMHYECKOH peaknuy. 3akoHsl BanTt-I'odda n Payns mist pa3daBieHHBIX pacTBOPOB
HE3JIEKTPOJIUTOB.

8. Knaccuukanus qUCIepcHBIX CUCTEM.

9. Kononznelie pacTBOPbL:IOIy4Y€HHE, CBOUCTBA, NPUMEHEHHE.

10.ITonsTHE 00 ANIEKTPOMHBIX MOTEHIMANAX, UX U3Mepenue. CTaHmapTHbIH dmektpoa. @opmyna HepHeTa.

11. T'anpBaHUYECKUH DJIEMEHT KAK XUMHUYECKUM NCTOYHUK AJIEKTPHUUECKOTO TOKA.

12. DnexTpoau3 pacTBOPOB U PACIUIABOB. 3aKOHBI DJIEKTPOIH3A.

13. DnexTpoHble MpoLecchl MpH AiekTpoause. [IpaBuia coctaBneHus ypaBHEHUH IPOLIECCOB, IPOTEKAIOIIMX Ha 3JEKTPOAAX.
14. Koppo3sus metannos. OCHOBHBIE BUJIbl KOPPO3UH.

15. MeTtoapl 3alIMThl METAJIJIOB OT KOPPO3HUHU.

Pazgen Ne3 Ananutndeckast XUMUS

1. KauecTBeHHbIE peakMy HA KATUOHBI U AHHOHBI.

2. MeToipl KOTUUECTBEHHOTO XUMHUYECKOT0 aHAIN3a: KUCIOTHO-OCHOBHOE U OKUCIIUTENbHO-BOCCTAHOBUTEILHOE TUTPOBAHHE,
TPaBUMETPUUECKHUIA U KOJIOPUMETPUUYECKUI aHATU3.

Paznen Ne4 BoicokoMOneKyISIpHbIE COeANHEHUS

1. OO1ire cBeIeHUS O BHICOKOMOJIEKYJIAPHBIX COSAMHEHUSX (TOJUMEpax).

2. CTpoeHue U CBOMCTBA BaXKHEHIIINX CHHTETUYECKUX TOJIMMEPOB.

3. [IpumeHeHHe CUHTETUYECKHX MOJUMEPOB B Ka4eCTBE KOHCTPYKIIMOHHO-PEMOHTHBIX MaTEpHAJIOB B CTPOUTEIBHO-I0POXKHON
TEXHHKE.

6.4. ITepeyeHnb BUIOB OMEHOYHBIX CPEACTB

Bomnpocs! 114 HHAMBUAYaTbHOTO coOeceJ0BaHMsI, KOHTPOJIbHAs paboTa, BOIPOCH K 3a4ETY.

7. YA EBHO-METOAUWYECKOE U HHO®OPMAIIMOHHOE OBECIIEYEHUE JUCIHUIIIMHBI (MO YJIS)

7.1. PekomeHnayemas JiuTepaTypa

7.1.1. OcHoBHad JIMTepaTypa

ABTODBI, 3arnaBue W3narenscTBO, Komn-Bo On. azgpec
JI1. | CemuukoB BricOKOMONEKYIISIPHBIE COCMHEHUSL: Mocksa: 75
1 |IO. Y4eOHUK 11 BYy30B Axanemus, 2006
JI1. [Tnunka HJL | O6mast xumust: yd4eOHHUK [1s Mocksa: FOpaiir, 101
2 0akaaBpoB 2014
JI1. | CyBopos OO0mrast XUMus: yIeOHUK Cankr- 1 URL.: http://biblioclub.ru/index.php?
3 | AB.,Huxomns IMetepOypr:Xum page=book&id=599264
ckuil A.B. m3aart, 2020
7.1.2. lonoJHHUTeIbHAS TUTEPATypa
ABTOpBHI, 3ariaBue U3znarenscTBO, Koi-Bo On. aapec
JI2. | KopoBun OO6mwas xumus: YueOHUK AT By30B Mocksa: 15
1 |H.B. Briciiag mkona,
2007
JI2. |Tnmaka HJL., |3amauun u ynpaskHeHHS TI0 00T Mockga: FOpaiir, 20
2 |IlonxoB B.A. [ xumuu: yueOHO-TIpaKTHUecKoe mocodue |2015
JI2. | Bapdonomee |I[lomumepsl: meToguueckue yka3zanus kK | bparck: bpl'Y, 18
3 [BAA BBITOJIHEHUIO JTabopaTopHON paboOThI U 2016
K CaMOCTOSITEIIbHOH paboTe




7.1.3. MeTtoanveckue pa3padoTkn

ABTOpBI, 3armaBue W3narenscTBoO, Kon-Bo On. aapec
JI3. | Bapnansan Xumust: JJabopaTopHBIil MPaKTHKyM Bbparck: bpI'VY, 195
1 |MA, 2010
Jlanmua C.@.,
Kocmauescka
s H.IIL.,
Honckas T.A.
JI3. | Pycuna O.b. | Xumus: Metoguveckue ykazanus Iis Bparck: bpl'Y, 132
2 IIOATOTOBKHU CTYJECHTOB K TEKYIIEMY U 2012
UTOTOBOMY KOHTPOJIIO
JI3. | JloHcKast Xumus: Yae6Hoe nocobue (mporpamma, |bBparck: Bpl'Y, 1 http://ecat.brstu.ru/catalog/Yuebns1e%
3 |TA, METOANYECKHE PEKOMEHIAINH, 2008 20u%20y4e6H0-MeTouIecKkne%o
KocmaueBcka | KOHTpOJIBHBIE BOIPOCHI U 3a/1aHMUs, 20mocobuns/Xumus/Iouckas %
s HIT, IPOrpaMMHUPOBAHHEIE BOIIPOCHI IS 20T.A.%20Xumus. Yu.mocobne%
Slckuna B.A. | caMOKOHTpOJIST) 201151%20ctynentoB%203a04H0r0%
2000yuenns.2008.pdf

7.3.1 llepevyeHsb NpOrpaMMHOro odecneyeHust

7.3.1.1 | Microsoft Windows Professional 7 Russian Upgrade Academic OPEN No Level

7.3.1.2 | Microsoft Office 2007 Russian Academic OPEN No Level

7.3.1.3 [ Microsoft Office Professional Plus 2010 Russian Academic OPEN 1 license No Level

7.3.1.4 | Aii-Jloroc CucteMa JUCTaHIIOHHOTO 00ydeHHUS

7.3.1.5 | AuTHBUpYCHOE ITporpamMMHOe oOectiedenne Dr.Web

7.3.2 llepevyenb HHGOPMALTHOHHBIX CIPABOYHBIX CHCTEM

7.3.2.1 | U3narenscTBO "JIaHb" 311€KTPOHHO-OMOINOTEUHAS crCTEMa

7.3.2.2 | «YHuBepcuTeTcKas 6ubnuoreka online»

7.3.2.3 | OnexTpoHHEIH Katanor 6ubmuoteku bpl'y

7.3.2.4 | OnextponHas 6ubmmorexa bpI'Y

7.3.2.5 | HanmoHanbHas 3nekTpoHHas oudnmnorexa HOb

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCHUIIITUHBI (MO YJIA)

2304 JleximonHnas ayauropust VYuebnas mebeinb
2420 JlaGopatopust obmmeit VYueGHast Mmebens
HEOpraHU4eCKOM XUMUKI Cron xummnaecknii, mxa¢ BermspkHOH 1113-HK, nocka 3-a:1. kom6. [JA-34, Gapomertp-

anepons BAMM-1, cucteMHBbIi 6JI0K, MOHUTOp, MPUHTEP, KAJIOPUMETP C MEPHBIM
CTaKaHOM, 3apsJHOE YCTPONCTBO, XUMUYECKasl TOCY 1A, IPUOOP JUIS HIITIOCTPALIUH
3aBHCHMOCTH U CKOPOCTH XMMHYECKUX PEAKIMH, CTOT yUYEHHUECKUH.

2201 YUTATBHBIH 3211 Nel VYueGHas Mebenb
Ob6opynosanue 10- ITK i5-2500/H67/4Gb (mouutop TFT19 Samsung); npuntep HP Laser
Jet P2055D

2304 JlexunonHas ayuTopus YyeOHas meOenb

9. METOANYECKHUE YKAZAHUA JJISA OBYYAIOIIIUXCA 110 OCBOEHHIO TUCIUMIIVIMHBI (MO YJIA)

I[IpenonaBanue AUCIUIUIMHEI XUMHS IIPOBOJUTCS C UCIIONB30BAaHUEM CIEAYIOMINX BHAOB 00pa30BaTENbHbBIX TEXHOIOTHH U GopM
OpraHH3aliy y4eOHOTo MpoLecca:

- JISKIIUSL, TIPOBE/ICHUE KOTOPOH OCHOBAHO Ha aKTHBHOIH (hopme 00yUeHHS - YIpaBIsieMoi Oecere, MpH KOTOpoi oOyJarommecs He
NAaCCHBHbIC CIIYIIATEIH, a aKTHBHbBIC YYaCTHUKH 3aHSATHS, OTBEYAIOLME Ha BONPOCHI IpernojasaTesis. Bonpocs! npemnogaBarens
HAIlCJICHBI Ha aKTHBH3ALIMIO MIPOLIECCOB YCBOCHMsI MaTepHana. [IpernosaBaTens 3apaHee HaMedaeT CIIICOK BOIPOCOB,
CTUMYJIUPYIOIIUX aCCOLMATHBHOE MBILIUICHHE U YCTAHOBJICHHE CBsI3€il C paHee OCBOCHHBIM MaTepUajoM;

- nabopaTopHbIe pabOThl, OCHOBAHHbBIC HA HHTEPAKTUBHOM METO/I€ 00YUICHHUS, TPH KOTOPOM 00yUaroIIruecst B3auMOICHCTBYIOT He
TOJIBKO C TIPETOAaBaTesieM, HO U IpyT ¢ ApyroM.IIpu 3ToM TOMHUHHPYET aKTUBHOCThH OOYYAIONIMXCSI B TIpoliecce 00y4deHus. Mecto
MpernoaBaTeist B MHTEPAKTUBHBIX 3aHATHSAX CBOAUTCS K HAPABICHUIO NIEATEIBHOCTH O0YYAIOIINXCS Ha JOCTIKECHUE TIeJIeH
3aHATHS;

- caMocTosTeNbHas paboTa, HalIpaBJICHHAS HA YTIIyOJlIeHHe U 3aKpeIUICHHUe 3HaHUH 00yJaroNIuxcs, a TAKXKe Pa3BUTHE UX
NPaKTHYECKUX YMEHHUH.3aKiro4aeTcs B paboTe 00ydaromuxcs ¢ JISKIMOHHBIM MaTepHalioM, TIONCKE ¥ aHAJIN3E MaTepUaIoB U3
JIATEPaTyPHBIX U 3JIEKTPOHHBIX HCTOYHHUKOB HH(MOPMAIIHH 10 33TaHHOH TeMe,N3ydeHUIO TeM,BEIHECEHHBIX Ha CAMOCTOSITEITEHYIO
IpopabOTKY,TOrOTOBKE K Ta00PaTOPHBIM PaO0TaM,BHIIIOTHEHNE KOHTPOIBHOH pabOoTHI, HOATOTOBKE 3a4ETY;




-KOHTPOJIbHAs! paboTa — OJIHA U3 OCHOBHBIX (DOPM ITPOBEPKH 3HAHUM, BBIOJIHEHHAS B COOTBETCTBUH C y4EOHBIM ILIAHOM,
CIIOCOOCTBYIOIIAS 3aKPEIUICHHUIO TEOPETHUECKAX 3HAHUH U POPMUPYIOIAs y CTYACHTOB JOTOJIHUTELHBIC HABBIKA
CaMOCTOATEIBHOTO aHAIN3a TeopuH U npakTuku. KonTponsHas pabora mpeacTaBisteT co00if MMCHMEHHBINH OTBET Ha BOIIPOC
(BBIMIOJTHEHUE KOHKPETHOT'O 3a/1aHMs), KOTOPBII paccMaTpUBaeTCs B Mpeieiax HECKOJIbKUX Pa3esioB yueOHOW AUCIUIITUHEL.
Conep:kaHye OTBETAa Ha MOCTABJIEHHBIH BONPOC BKIIIOYAET AEMOHCTPALMIO aBTOPOM 3HAaHHs TEOPHH BOIPOCA U TOHATHHHOTO
ammapaTa, TIOHUMaHHe CYIIeCTBYOIIel NPakTHKA. B KOHTpoapHOH paboTe n3maraeTcss aBTOpCKoe IOHUMaHKE BOTIPOCa,
OCHOBAHHOC Ha U3YYCHHBIX TCOPETUICCKUX MaTepuaiax;

- TEeKyIIUH KOHTPOJIb YIEOHBIX JOCTHKEHHH 00yJarOIIXCsl, KOTOPBIA IMPOBOIUTCS Ha Ta0OPATOPHBIX 3aHATHAX IIyTEM 3al[UTHl HIMU
OTYETOB IO BBIMOJIHEHHBIM Ja00paTOPHBIM paboTaM;

- KOHCYJIBTAIlUH, IPOBOJUMBIE C 00yUaIOIIUMICS B CIy4ae BOSHUKHOBEHHUS 3aTpyIHEHUI pu n3ydeHnu Kypca. KoHcynpTarmm
MOYKHO MOJIy4YHUTh 110 BOIIPOCAM OPraHU3alUU CaMOCTOATENbHON pabOThI, U 10 APYTHM OPraHU3allMOHHO-METOIUYECKHM BOIPOCaM;
- 9K3aMeH, K cJlaue KOTOPOTo JOMYCKAr0TCs 00yJaroIyecs], BBIIOIHUBIIIE BECh 00bEM 3aINIaHNPOBAHHOM paboOTHI B
YCTaHOBIICHHBIE CPOKH, @ UMEHHO: IOCETUBIINE JIEKLIUH, BHIIIOJIHUBIINE U 3aIIUTUBILINE 1a00paTOpHbIE PaObOTHI U IIPEACTaBUBIINE

3a4TEHHBIC KOHTPOJIBHBIC pa60TLI.

3a4éTt mpoBoAUTCA Ha 6a3e BOIPOCOB K 3aUCTy.




