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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: b51.0.04.04

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 NpuMeHSITh eCTeCTBEHHOHAYYHbIE U 001I[eHHKEeHEePHbIE 3HAHHS, METObl MATEMATHYECKOI0 AHAIN3a U

MO/1eJIMPOBAHMA B NMPodeccHoHATbLHOIl 1esiTeIbHOCTH;

Wuamnkarop 1 [ OIIK-1.1 ITpiuMeHseT MEeTOIBI €CTECTBEHHOHAYYHBIX AUCIUIUTNH ((U3HKH, XUMHH) TIPU PEIICHUH 33129

po¢eCCHOHATFHON e TeTbHOCTH

B pe3yjbTaTe 0OCBOCHUSA TUCHUILJINHBI oﬁyqammm”lcﬂ AOJIZKCH

31

3HaTb:

3.1.1

- OCHOBHBIC 3aKOHbI XUMHH, CBOMCTBA XMMHUYCCKUX DJICMECHTOB M UX COCI[I/IHCHI/II\/‘I.

3.2

YMmeThb:

3.2.1

- aHAJIM3HUPOBATH PE3YJIBTATH XMMHUYECKOTO SKCIIEPUMEHTA, BBIICIATh XUMHYCCKYIO COCTABIISIOUIYIO B IPUKIIATHBIX
3a7a4ax mpoQecCHOHaNbHOH NesITeTLHOCTH.

3.3 | Baagerb:
3.3.1| - HaBbIKAaMH IPOBENEHUS XMMUYECKOTO SKCIIEPUMEHTA.
4. CTPYKTYPA U COAEP)KAHHUE JUCIUIIJIMHBI (MO YJIS)
Kon Bun HaumenoBanue pasjae/ios u Cemectp | Yacos | Komneren- | Jluteparypa | Hure | [Ipumeuyanue
3aHATHS | 3aHATHSA Tem / Kype UM PaKT.
Pasnen |Paszmea 1. O0mas u
HeopraHmyeckasi XuMust
1.1 Jlex CtpoeHue aToMma. 2 2 OIIK-1 JI1.2 1 OIIK-1.1
[Tepnoauueckuii 3aKoH u JI1.3J12.1 Jlexnus -
TIepHoIuIecKasi CucTeMa J12.2J13.1 Oecena
J..MenneneeBa JI3.2
1.2 Jlex OCHOBHBIE TTOHITHS U 3aKOHBI 2 1 OIIK-1 JI1.2 0 OIIK-1.1
XUMUU JI1.3J12.1
JI2.2J13.1
JI3.2
1.3 Jlex XuMuMYeCcKas CBsI3b,0CHOBHBIC 2 1 OIIK-1 JI1.2 1 OIIK-1.1
XapaKTePUCTUKH XUMHUECKOH JI1.3J12.1 Jlexuus -
CBSI3U J12.2J13.1 Oecena
JI3.2
1.4 Cp N3yueHne NeKIMOHHOTO 2 6 OIIK-1 JI1.2 0 OIIK-1.1
Marepuana JI1.3J12.1
JI2.2713.1
JI3.2
1.5 KonTtp.pab | Crpoenue aroma 2 2 OIIK-1 JI1.2 0 OIIK-1.1
. Ilepuonuueckuil 3akoH JI1.3J12.2J13.
J.M.MenneneeBa. Xumuueckast 2
CBSI3b
1.6 Jlex OCHOBHBIE KJIACCBI 2 1 OIIK-1 JI1.2 0 OIIK-1.1
HEOPraHMYECKUX COCTUHEHHM JI1.3J12.1
JI2.2713.1
JI3.2




1.7 J1ab OCHOBHBIE KITaCCHI OIIK-1 JI1.2 OIIK-1.1
HEOPraHMYECKHUX COCTUHCHHIA JI1.3J12.1 Kpyrabii
JI2.2J13.1 CTON
JI3.2 ( muckyccus,
ebatsl),paboT
a B MaJIbIX
rpymmax

1.8 Jlex PactBops1,CriocoObI OIIK-1 JI1.2 OIIK-1.1
BBIpaKEHUS KOHIIEHTPAIH JI1.3J12.1
pacTBOPOB, PaCTBOPHI JI2.2J13.1
3JIEKTPOJIUTOB, TEOPUS JI3.2
JNEKTPOIUTUYECKOI
nuccouranuu. ' uaponus conei.

1.9 JIab DIEeKTPOIUTHYECKAS OIIK-1 JI1.2 OIIK-1.1
mucconuanys. 'maponus JI1.3J12.1 Kpyrusii
coneit JI2.2713.1 CTONI

JI13.2 (nuckyceuns,na
e0athl),paboT
a B MaJIbIX
rpymmnax
1.10 Cp Wzydenne 1eKUINOHHOTO OIIK-1 JI1.2 OIIK-1.1
Marepuana JI1.3J12.1
J12.2J13.1
JI3.2
1.11 Kontp.pab | OcHOBHBIE KI1aCCHI OIIK-1 JI1.2 OIIK-1.1
. HEOpPraHUYeCKHUX JI1.3J12.1
coemuHeHN . CIOCOOBI JI2.2J13.2
BBIpKEHUS KOHIICHTPAIH
pactBopoB.PacTBopsI
3JEKTPOJIUTOB, TEOPHSL
3JIEKTPOIUTHYECKON
qucconranuu.l'uaponus conen.
1.12 DK3aMeH |MOATOTOBKA K IK3aMEHY OIIK-1 JI1.2 OIIK-1.1
JI1.3J12.1
J12.2J13.1
JI3.2
1.13 Jlex OKHUCIUTENBHO- OIIK-1 JI1.2 OIIK-1.1
BOCCTaHOBUTEIILHBIE JI1.3J12.1 Jlexnust -
peakuuu, Turbl OKUCIUTENBHO- JI2.2J13.1 Oecena
BOCCTAHOBUTEIIBHBIX JI3.2
peaxuuii. CoctaBieHue
YPaBHEHUH OKHCIUTENbHO-
BOCCTaHOBHTEIILHBIX PEaKIINit
( METOH AIEKTPOHHOTO
GanaHca)
1.14 Jlab OKUCIUTENBHO- OIIK-1 JI1.2 OIIK-1.1
BOCCTaHOBHTENBHBIE PEAKIIHN. JI1.3J12.1 Kpyrusiii
JI2.2713.1 CTOJ
JI13.2 (muckyccus,
e0aTsr),paboT
a B MaJIbIX
rpymnmnax
1.15 Cp Wzydenne 1eKUHOHHOTO OIIK-1 JI1.2 OIIK-1.1
Marepuana JI1.3J12.1
J12.2J13.1
JI3.2
1.16 Kontp.pab | OxucnurensHo- OIIK-1 JI1.2 OIIK-1.1
. BOCCTaHOBHTEJIbHBIE PEAKLIUU JI1.3J12.1
J12.2
1.17 OK3aMeH | MOATOTOBKA K SK3aMEHY OIIK-1 JI1.2 OIIK-1.1
JI1.3J12.1
JI2.2J13.1
JI3.2
Paznen |Pazgen 2. ®dusuyeckasi u

KOJIJIOMIHasi XUMHUSA




2.1 Jlex OCHOBBI XUMHYECKOH OIIK-1 JI1.2 OIIK-1.1
tepmoguHamuku LIT u 1 JI1.3J12.1 Jleknust -
3aKOHBI TEPMOJIMHAMHUKH. JI2.2J13.1 Oecena

JI3.2

2.2 JIab OnpeneneHre TeIOBOro OIIK-1 JI1.2 OIIK-1.1
Dddekra peakuuu JI1.3J12.1 Kpyrabii
HelTpanuuanuu JI2.2J13.1 CTOJI

JI3.2 (muckycens,
ebatsl),pabot
a B MaJIbIX
rpyrmmax

2.3 Cp N3yueHne neKIMOHHOTO OIIK-1 JI1.2 OIIK-1.1

MaTepuaa JI1.3J12.1
JI2.2J13.1
JI3.2
2.4 Kontp.pab | LILu III 3akonb! OIIK-1 JI1.2 OIIK-1.1
. TEPMOJUHAMUKHI JI1.3J12.1
2.2

2.5 Jlex Xumuueckasi KHHETHKa U OIIK-1 JI1.2 OIIK-1.1

KaTajius. JI1.3J12.1
JI2.2713.1
JI3.2

2.6 Jlex OOGmue cBOCTBa pacTBOPOB. OIIK-1 JI1.2 OIIK-1.1
CBoiicTBa pacTBOPOB JI1.3J12.1
3JIEKTPOJIUTOB U JI2.2J13.1
HERJIEKTPOIUTOB. /JaBrieHue JI3.2
HaCBILIEHHOI 0 Napa
pacTBOpHTENS, TEMIIEpPaTypa
3aMep3aHus U
KHIIEHHSL,0CMOTHYECKOE
JIaBJICHUE PACTBOPOB

2.7 JIa6 CKOPOCTh XHMHUYIECKUX OIIK-1 J1.2 OIIK-1.1
peakuuii. XUMUUECKOE JI1.3J12.1 Kpyrubiii
paBHOBECHE JI2.2J13.1 CTOJ

JI3.2 (muckyccus, g
ebaTsr),pabor
a B MaJIbIX
rpymnmax

2.8 Cp OIIK-1 JI1.2 OIIK-1.1
W3ydenne 1eKUOHHOTO JI1.3J12.1
MaTepuaa JI2.2713.1

JI3.2
2.9 KonTp.pab | CKopocTh XUMHUYECKUX OIIK-1 JI1.2 OIIK-1.1
. peakuuii. Xummaeckoe JI1.3J12.1
paBHOBECHE. JI2.2713.2
2.10 Jlex Konnounueie OIIK-1 JI1.2 OIIK-1.1
PacTBOPHI,IIOJIy4eHHUE,CBOMCTBA JI1.3J12.1
, IPUMEHEHHE JI2.2J13.1
JI3.2
2.11 Jlex DREKTPOXUMUYECKIE OIIK-1 JI1.2 OIIK-1.1
MIPOLIECCHI. DJIEKTPOIIH3. 3aKOHBI JI1.3J12.1 Jlexuus
3JIEKTPOJIN3a JI2.2J13.1 Oecena
JI3.2
2.12 JIab DIEKTPOXUMUYECKIE OIIK-1 JI1.2 OIIK-1.1
MIPOLIECCHI JI1.3J12.1 Kpyrunsiit
JI2.2J13.1 CTOJI
JI3.2 (muckycens,
ebatsr),paboT
a B MaJIbIX
rpymmax
2.13 Cp N3yueHne 1eKIMOHHOTO OIIK-1 JI1.2 OIIK-1.1
MaTepuaa JI1.3J12.1
JI2.2J13.1

JI3.2




2.14 Konrtp.pab | Onexrposnu3.3aKoHbI 2 2 OIIK-1 0 OIIK-1.1
. AJIEKTPOJIN3a
2.15 DK3aMeH | MOATrOTOBKA K SK3aMEHY 2 7 OIIK-1 JI1.2 0 OIIK-1.1
JI1.3J12.1
JI2.2J13.1
JI3.2
Pasnen | Pasmen 3. Anajmruueckast
XHMHA
3.1 Jlex TeopeTtnueckne 0CHOBBI 2 0,5 OIIK-1 JI1.2 0 OIIK-1.1
AHATUTHICCKON JI1.3J12.1
XUMHUH. AHAJTATAYCCKUMA JI2.2J13.1
CHUTHAJI. JI3.2
KauecTBeHHBINH 1
KOJIMYECTBEHHBIN aHAIN3
32 Cp Wzydenne 1eKUHOHHOTO 2 5 OIIK-1 JI1.2 0 OIIK-1.1
Marepuana JI1.3J12.1
JI2.2J13.1
JI3.2
33 DK3aMeH |MOATOTOBKA K IK3aMEHY 2 7 OIIK-1 JI1.2 0 OIIK-1.1
JI1.3J12.1
JI2.2J13.1
JI3.2
Pazgen |Pa3zpen 4.
BrpicokoOMOJIEKYISIPHBIE
COeMHEHUS
4.1 Jlex OO011Me MOHSTHS O 2 0,5 OIIK-1 JI1.1J13.1 0 OIIK-1.1
BBICOKOMOJIEKYJISIPHBIX JI3.2
COCIMHCHHUSX.
Knaccudukarmms.Ctpoerne
MeTtobl cUHTE3a. X MMHYECKHE
MIPEBPAILEHHS U IECTPYKLUS
BMC.IlonumepHsbie
KOMITO3HUIINH, IPUMECHEHHE B
KayecTBE KOHCTPYKIMOHHO-
PEMOHTHBIX MaTepUAJIOB
Ha aBTOMOOHMJILHOM
TpaHCIIOPTE
4.2 Cp W3yueHue neKIMOHHOTO 2 4 OIIK-1 JI1.1J13.1 0 OIIK-1.1
Marepuana JI3.2
4.3 KonTtp.pab | MeToas! cunTe3a 2 2 OIIK-1 JIT.1 0 OIIK-1.1
. BMC.Xumuueckue
MIPEBPAILCHHS U TIECTPYKLIUS
BMC
4.4 DK3aMeH | MOATrOTOBKA K SK3aMEHY 2 8 OIIK-1 JI1.1J13.1 0 OIIK-1.1
JI3.2

5. OBPABOBATEJIBHBIE TEXHOJIOI'MA

O0pazoBaTeTbHbIC TEXHOJIOTHH C HCIIOTh30BAaHUEM aKTHBHBIX METOIOB 00y4eHHs (JIeKIus — Oecena, KU — UCKYCCHs,
poOJIeMHAs JICKIUS, JISKIUA-BU3YTH3aLisL, JIEKIHA C 3apaHee 3alIaHUPOBAHHBIMHU OIIHOKAMM, JICKINS — ITPecCc-KOH(EpeHIHs,
JIeKLUs ¢ pa300pOM KOHKPETHBIX CUTYAIUH, TEeKIHsI-KOHCYNbTALU, 3aHATHS C IPUMEHEHHEM 3aTPYJHAIOIINX YCIOBUN, METOIbI
TpYIIOBOTrO PEIEHUs] TBOPUYECKUX 3a/1a4, METOJ1 Pa3BUBAIOLIEHCS KOOIEPALH)

OO6pa3oBaTebHBIC TEXHOIOIHH C HCTIOIb30BaHHEM HHTEPAKTUBHBIX METOIOB 00yUYEHHS (KpYyTJIbI CTON (IUCKycCHs, ne0aThl),
CeMHHap - HccieioBanue, cemuHap «IIpecc — aHTHIIpeccy, MO3roBoH mWTypM (OpeHHCTOPM, MO3TOBAs aTaka), JeJIOBBIE,
UMHTALHOHHBIE, OTIEPAI[IOHHBIE U POJIEBBIE UTPHI, case-study (aHaNIM3 KOHKPETHBIX CUTYaIUi, CUTYaI[MOHHBINA aHAIIN3), MACTep
KJ1acC, IUIAKTHUECKHUE UTPBI)

TexXHOMOTHs TUCTAaHIMOHHOTO 00y4eHUs (TToJy4eHIe 00pa30BaTENbHBIX YCIIYT 03 MOCeIIeHHsT YHHBEPCUTETA, C TOMOIIIBIO
COBPEMEHHBIX CHCTEM TEJIEKOMMY-HHUKAIIUH (JIEKTPOHHAs TT04Ta, IHTepHeT 1 ap.))

TpaauuumonHas (penpoayKTUBHAs) TEXHOJIOTH (IIPEenoAaBaTeslb 3HAKOMHUT 00YYaIOIUXCsl C MOPSAAKOM BBIIIOJIHEHUS 3a/1aHus,
HaOJIOaeT 32 BBIIOJIHEHUEM H IIPU HEOOXOIMMOCTH KOPPEKTHUPYET paboTy 00ydarommxcs)

TexHOJ0THs KOJUIEKTUBHOTO B3aUMOAEHCTBHA (paboTa B MaJlbIX Ipymiax) (caMOCTOATENIbHOE U3yUeHHEe 00YUalOLUIMMHUCS HOBOTO
MarepHala HoCpPeCTBOM COTPYIHHYECTBA B MAIIBIX T'PYIINIaX, Ja€T BO3MOXKHOCTh BCEM YUacTHHKAaM y4acTBOBATh B paboTe,
MPaKTAKOBATh HABBIKH COTPYIHNIECTBA, MEKITMIHOCTHOTO OOIIICHNU)




6. ®OH]I OLIEHOYHBIX CPEJICTB

6.1. KoHTpoJbHBIE BONPOCHI M 3aJaHUS

WuauBunyansHOE cobeceioBaHe CO CTyAEHTaMH IS HOJTydeHHs IOMyCKa K J1ab0paToOpHEIM paboTaM BO BOIIPOCaM OCHOBHBIX
TEOPETHIECKUX CBEICHUH, IIenn 1abopaTopHoi paboThl, 000pYI0BAHHUIO,HCTIONB3YEMBIX PEaKTHBAX,METOIMKE BHITIOIHCHNUS
PabOTHI,BEIBO/IAX TI0 MOTYIEHHBIM PE3yIbTaTaM.

Bompocs! 1t HIuBHAYyaT-HOTO COOECEIOBAHMS CO CTYJCHTAMH UIS TTOJYYEHHS T0ITyCcKa K 1a00paTOpHBIM padoTaM:

JlaGoparopnas pabora 1
OCHOBHBIE KJIaCCHl HEOPTaHMYECKUX COCTNHCHUM
1.Kaxkas cBsI3b CyIIECTBYET MEXKY:
a) OCHOBaHHMEM U KUCJIOTOM;
0) OCHOBHBIM OKCHJIOM M OCHOBaHHEM;
B) METAJIJIOM M OCHOBHBIM OKCHJIOM;
T') KUCJIOTHBIM OKCHJIOM ¥ KHCJIOTOH;
1) OCHOBHBIM OKCHJ/IOM U KHCIJIOTOM;
€) KUCJIOTHBIM OKCHJIOM H OCHOBaHHUEM;
’K) OCHOBHBIM OKCHJIOM W KHCIIOTHBIM OKCHJIOM.
2. C KaKuM 13 TIePEIHCIICHHBIX BEIIECTB BCTYNIHUT B peakuuto ruapoxcun 6apus: CO2,SO3,HNO3,NaOH,Fe(OH)
3,A1203.CocTaBbTe ypaBHCHUS XTUX PEaKUHUil B MOJICKYJIIPHOW U MOHHOH hopmax.
3.C KakuMH W3 TIEPSUUCIICHHBIX BEIIECTB BCTYNMHUT B peakuuio cepHast kuciota: KOH,CuO,Ba(OH)2,AL203, H3PO4.CocTaBbTe
YpaBHEHHS BO3MOXKHBIX PEAKIMi B MOJIEKYJISIpHOI U HOHHOH (opmax.
4. Kakue okcuabl cooTBeTcTBYIOT Kiciaoram:HNO3, HNO2,H2S04,H2CO3,H3PO4.
5. Hazosute comun:NaHSO3,Na2S04,CuS,Ca(HCO3)2.YkaxuTe crocoObl UX MOTYICHHUS.
6. C KakiMH U3 NEPEUNCIICHHBIX BEIIECTB BCTYITUT B peakiuio cepHas kucinora:Na2CO3,

JlaGoparopHnas pabora Ne 2
DnekrponuTudeckas aucconuanys. I uaponaus coneit

1.YTto Takoe KHCIOTHI, OCHOBAHHSI U COJIM C TOUKHU 3PEHUS TEOPHH DIIEKTPOTUTUIECKOM JUCCOMAum?

2. Uto Takoe CTENEHB IEKTPOIUTHYCCKON auccormauu? OT Kakux (akTopoB OHA 3aBUCHT.

3. Uro Takoe KOHCTaHTa IEKTPONNTHYECKOH nucconnanni? OT KakuxX (aKTOpOB OHA 3aBHCHT?

4. ITpu KaKuX YCIOBUSX PEAKIUs MEXKIy HIEKTPOIUTaAMHU MPOTEKAET 10 KOHIA?

5. KakoBa konnentpanus nonos[ H+ ] B pactBope H NO3 mpu ¢=0,01 mons./n? Yemy paen pH pactBopa?

6.Uro takoe pH? KakoBa maTemarnueckas 3aBUCUMOCTb Mex 1y pH U KoHLIeHTpalueii BotopoaHbIX HOHOB[ H+] .

7.Yto Ha3bIBaETCS HOHHBIM MPOU3BEACHHUE BOBI M YeMy OHO paBHO nipu 22 rpagycax C.

8. Hanumute ypaBHEHHsI peaKUil THAPOJIN3a CIEAYIOMNX Coel ( €CIM TAaKOBOH MPOTEKaeT):
KCN,K3P04,CrCL3,A12( SO4 )3 B MOJEKYJISIPHOM ¥ HOHHOM BHUJIE.

9.VkaxxuTe KaKkyro peakiuio Ha Jakmyc uMeroT pactBopsl coneit: KCL, K2 S,Na2 SiO3, NH4NO3,Cr(NO3)3 .

10. Ot xakux (haKTOpOB 3aBHCUT THAPOIU3 COJIEH.

JlabopatopHas padota Ne3
OKHCIUTETFHO-BOCCTAHOBUTEIBHBIE PEAKITHH.
1.0mnpenenure cTeneHb OKUCICHU aTOMOB B coeanHeHnsx u nonax: CrO4 2- , HNO3, KCLO3,5042- ,PO43-, K3 PO4.
2.Kak nu3MeHs10TCsS OKHCIUTENbHO-BOCCTAHOBUTEBHBIE CBOIICTBA 3JIEMEHTOB B NIEPHOAX U IPYIIAX MEPUOANYECKON CUCTEMBI
J.N. Menpeneesa.
3.Kaxue cymecTByIOT THIIBI OKUCIIUTEIEHO-BOCCTAHOBUTEIIBHBIX PEAKIIHHA?
4.Mo>eT 11 OJJHO U TO K€ BEIIECTBO ObITh OKUCINUTENEM U BoccTaHOBUTeNneM? [lpuBeanTe mpumMepsl.
5.YKaxuTe B IEpHOJMUYCCKON CHCTEME IEMEHTHI, 00JIaIafoIiie Hanooee CIIIbHBIMIA BOCCTAHOBUTEILHEIMU U OKHCIHTCIIBHBIMU
CBOMCTBaMHU.
6.CocTaBbTe JIEKTPOHHBIE CXEMBI U HAMTUILINTE YPABHEHUS pEaKkiiii B MOJIEKYIISIPHOH (hopMe U B MOHHO-3JIEKTPOHHOM BHJIE:
a)NaNO3 +Nal +H2S04 —Na2S04 +NO +I2 + H20
6) Br2 + HNO3 + H20— HBr +HNO3 .

Jlabopatopnas pabota Ne4
Ormpenenenue TerioBoro 3 ¢exra peakuy HeHTpaan3annum
1.Kakue ypaBHeHUs Ha3bIBalOT TepMoxuMdeckumu? IIpusenure npumepsl.
2.Ha uto yka3piBaet 3Hak A H B npoBenéHaom onbite?
3.J114 KaKMX U3MEpPEHUI HCTIONB3yeTCA KalOPUMETPUYECcKasl yCTaHOBKA?
4.ITpn KaKMX YCIOBHSAX TEIUIOBOH 3((EKT peakIuy YUCICHO PaBeH N3MEHEHHIO SHTAIBITHH?
5.YT0 MOKa3bIBAaeT SHTAIBIIHSA?
6.J17151 KaKoTO BeleCTBa YHTANIBITUS 00pa30BaHuUs paBHO HYNIO?

a) H202, 6) H2 S04, 5) 02, 1) O3.

JlabopaTtopHas pabota Ne5
CKOpOCTh XUMUYECKUX PeaKIMil. XMMHYECKOe paBHOBECHE




1.B uém 3akmouaeTcs KHHETHYIECKasi XapaKTepUCTHKA XuMHIeckor 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 PEaKIUH B IIEPBOM OIIBITE IPAaBOMEPHO UCIIONIB30BaTh TOUKY Havuaaa
KoopAuHAT?
5.I1ouemy rpadrdeckas 3aBHCUMOCTb CKOPOCTH PEaKIUH OT TEMITEPaTyphl He MOXKET BBIpaXaThcs MpsAMoit mnHuei? Vcrons3ys
ypaBHeHHe Bant- I'odda, yctaHoBUTE popMy  THHHUM U 000CHYITE, MOYEeMy HEIb3si HAUMHATB 3Ty JIMHUIO OT Hadaja KOOpAUHAT.
6.BpIpazuTe MaTeMaTH4ECKH CKOPOCTh CIETYIOMNX pPeakuuii, poTeKaroIuX B TOMOT€HHOI cpee:
a)N2+02 - 2NO B)2NO + 02 — 2 NO2
6) N2 +3H2 — 3NH3
7.Hanumure BeIpaKeHHE KOHCTAHT PABHOBECHS [UIsl CIIEAYIOIINX 0OpaTUMBIX PeaKLuii:
a)N2+02 < 2NO B)H2+CL2 < 2HCL
6) N2 + 3H2 < 2NH3

JlabopaTophas padota Ne6

DNEKTPOXUMUIECKUE TPOIIECCHI

1.Kakoii mponiecc Ha3pIBaeTCsl ANEKTPOIU3OM?

2.00bscHUTE, KaKOH 3JIEKTPOJ B OIBITE | sIBJIsIETCS KATOZOM, a KAKOW — aHOAOM.

3.Ilouemy U3MEHMIICS LBET PacTBOPa B KATOAHOM U aHOAHOM IIPOCTPAHCTBE JIEKTPOIN3Epa B onbiTax 2 U 3?
4 Kakue 351eKTpo/Ibl Ha3bIBAIOTCS MHEPTHBIMU? 13 Kakux MaTepuaioB OHM  HM3TOTABIUBAIOTCS?
5.Ha xaxoMm 351eKTpoie B omblte 4 mosiBisieTcs Oypsril HanéT? Urto 310 3a BemecTso?

6.00BsICHUTE, UCTIONB3Ys PE3YIIBTATHI OMBITA 5, KaK IPOTEKACT 3JICKTPOJIM3 C PACTBOPHMBIM aHOAOM.
7. YUeM OTIUYAIOTCS MPOLIECCHI 3JIEKTPOIIN3a, TIPOTEKAIOIINE B PACTBOPE U pacIlIaBe AIIEKTPOoIuTa?

8. Kakue BemecTBa MOT'YT BOCCTaHABJIMBAThCS Ha KaToe?

9. Kakue BeniecTBa MOTYT OKHCIISTBCS Ha aHOE?

6.2. TeMbl NCbMEHHBIX padoT

KontponbHas paboTa 1o BOIpocam pas3ieiioB JUCIUILTHHEL: pa3aens! 1,2,4

Bompocs! KoHTpOIBHON paboTHI:
Paznen 1.00mas 1 HeopraHudeckas XUMUSL.

1. Crpoenue atoma. [lepuonuueckuii 3axon [I.M1.Menzeneena.

2. XuMHuecKas CBA3b.

3.0OCHOBHBIE KJIaCChl HEOPTAaHMYECKUX COEANHEHH.

4.CriocoOblI 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.

Paznen 4. BeICOKOMONEKYIISIPHBIE COSANHEHUS.
1.Metonasl cunte3a BMC.
2. XuMHYECKUE TIPEBPAIICHUS U AECTPYKLIUS TOTUMEPOB.

6.3. ®oH/1 OLICHOYHBIX CPEACTB

Bompocs! k 3k3aMeHy:

Pazgen Nel O6muias n HeopraHuuecKas XUMHUS

1. Ieproanueckuii 3akoH U nepuoauveckas cucrema J[.M.Menneneera. [leprossl, cemeiicTBa, rpynibl.

2. IlopsinkoBblit HOMeEp 31eMeHTa. 3akoH Mo3znu. 3HaueHue nepuoandeckoro 3akoHa JI.1M1.Menneneesa.

3. KBaHTOBO-MeXaHHUECKasi MOJENb CTPOEHUs aTroMa. KBaHTOBBIE unCIIa.

4. TIprHUMIIBI ¥ TIPaBUJIa COCTABICHUS 3JIEKTPOHHBIX M IpauuecKuX (OpMyJ1 MHOTOIIEKTPOHHBIX aTOMOB: IIPUHIUIT HAUMEHbIIEH
sHeprud, npuniun Ilaynu, npasuno XyHna, npasuiao Kieukosckoro.

5.IIprurHa NepHoOAUYHOCTH U3MEHEHUS CBOICTB JIEMEHTOB B psjax U nepuojax. Ilepuoanyeckoe U3MEHEHHE KUCIOTHO-
OCHOBHBIX U OKHCJIUTEIBHO-BOCCTAHOBUTENBHBIX CBOMCTB M XUMHYECKOH aKTUBHOCTH JIEMEHTOB.

6. MexaHu3Mbl 00pa30BaHUst XHMMUYECKON CBSA3U. THIIBI XUMUYECKOH CBS3H.

7.MonHas cBs3b. CTpyKTypa HOHHBIX COCUHEHUI.

8.KoBanenrtHas cBs3b. CBONCTBA KOBAJICHTHOH CBA3HU: MOISIPHOCTH, HAIPABICHHOCTh,HACKIIIIAEMOCTh

9. Obu1as XxapakTepuCTHKa U KIacCU(UKAIMI METAIJIOB.

10 XuMuueckue cBONCTBO METALIOB.

11.O1eKkTpoHHOE CTpOEHHE M (PU3MIECKHE CBOMCTBA METAIUIOB.




12. Crioco0bl BeIpaKeHUsI KOHIIEHTPALIUH.

13. Tucconmanus snekrponutoB. CTeNeHb U KOHCTaHTa AUCCONUALMU. 3aKoH pa3zdaBienust OcTBanbia.
14. DnexTponautudeckas auccouuanus Boasl. Ilonstue pH.

15. I'mpponus coneid. IIpaBuna cocTaBiaeHus ypaBHEHUM MHIpOIN3a.

16. Knaccudukanusi OKUCIUTETbHO-BOCCTAHOBUTENBHBIX peakuuii (OBP).

17. Meton snekTpoHHOTO0 Oananca st noxoopa kosdunueHTos B ypasHenusx OBP.

Pazgen Ne2 dusnueckast ¥ KOUIOMIHAS XUMHUS

1.1, IT u III 3aKOHBI TEPMOIUHAMUKH.

2. 3axoH ['ecca 1 cieACTBHS U3 HET0.JHTANBIINS 00pa30BaHHSI XUMUIECKUX COCTIHEHHH.

3. ITonsaTue 06 >HTponUH. MI3MEHEHNE YHTPOITNH IIPH XUMUUECKHUX PEAKIHAX U (Pa30BEIX MEpexoaax.

4. Duerpust ['n606ca peaxiuu. HanpaBieHHOCTh XUMHUYECKUX MPOLIECCOB.

3. IToHATHE CKOPOCTH FTOMOT€HHON 1 F€TEPOreHHON XUMHYECKOH pPeaKLuHy.

4. ®axTophl, BIUAIOUIME HA CKOPOCTh XUMHUECKON peaKIMH.3aK0H IeHCTBUS Macc.

5. DneMeHThI TeOPHUH KaTalli3a, | OMOTeHHHBIN U TeTepOreHHBIN KaTaIn3.

6.06pariMble 1 HeOOpaTUMbIE XMMUYECKHE peakuny. XuMudeckoe pasHoBecue. [Tpuniun Jle-Ilatense.

7. BrustHAE TeMIiepaTypsl Ha CKOPOCTh XUMHIYECKOH peaknnu. 3akoHsl BanTt-I'odda n Payns mst pa3daBieHHBIX pacTBOPOB
HE3JIEKTPOJIUTOB.

8. Knaccugukanus qucrnepeHbIX CUCTEM.

9. KonnounHele pacTBOPBI:OTy4Y€HHE, CBONCTBA, TPUMEHEHHUE.

10.ITonsTHE 00 AMIEKTPOMHBIX MOTEHIMANAX, UX U3MepeHue. CtanmapTHeIH dnektpoa. @opmyna HepHeTa.

11. TanpBaHUUECKUI 2TEMEHT KaK XUMUYIECKUH NCTOYHUK IEKTPHUECKOTO TOKA.

12. DneKTpou3 pacTBOPOB U PACILIIABOB. 3aKOHBI AJIEKTPOJIH3A.

13. DnekTpoaHbIe MpoLecchl pH AeKkTpoause. [IpaBuia coctaBieHus ypaBHEHUH IIPOLIECCOB, IPOTEKAIOIIUX Ha 3JEKTPOAAX.
10. Koppo3sus metamnos. OCHOBHBIE BUJIbI KOPPO3UHU.

11. MeToabl 3aLIUTHL METAJIIOB OT KOPPO3HUH.

Pasznen Ne3 AnanuThdeckas XUMHS

1. KauecTBeHHbIE peakMy HA KATUOHBI U aHUOHBI.

2. MeTo/1pl KOJTMYECTBEHHOT'O0 XMMHUYECKOTO aHaIN3a: KUCJIOTHO-OCHOBHOE M OKUCIIMTEIbHO-BOCCTAHOBUTEIILHOE TUTPOBAHUE,
TPaBUMETPUUECKHUIA U KOJIOPUMETPUUYECKUI aHATTU3.

Paznen Ne4 BrICOKOMOJIEKYISIPHBIE COEIUHEHNUS

1. O0mue cBeneHust 0 BEICOKOMOJICKYJISIPHBIX COSIMHEHNUSX (TI0JIMMEPax).

2. CtpoeHue U CBOMCTBA BaKHEUIINX CUHTETUYECKUX [TOJUMEPOB.

3. IIpuMeHeHHe CHHTETHYECKHUX MOJIMMEPOB B KaueCTBE KOHCTPYKIIHOHHO-PEMOHTHBIX MAaTepPHAIOB Ha aBTOMOOMIEHOM
TpaHCIopTe.

6.4. IlepevyeHb BU/I0B OLIEHOYHBIX CPEACTB

Bormpocs! i HHANBUIYanbHOTO coOeceI0BaHus, KOHTPOJIbHAs paboTa, 3K3aMEHAMOHHBIC BOIPOCHI (OHIICTHI)

7. YA4EBHO-METOAUWYECKOE U HH®OPMAIIMOHHOE OBECIIEYEHUE JUCIHUIIJIMHBI (MO YJIS)

7.1. PexoMeHnayeMas JinTepaTypa

7.1.1. OcHoBHas JIMTepaTypa

ABTOpBI, 3armaBue W3narenscTBo, Kon-Bo On. aapec
J1. | CemunxoB BbICOKOMOIEKYIIIPHBIE COCAUHEHUS: Mocksa: 75
1 |KO. Y4eOHUK 111 BYy30B Axanemus, 2006
JI1. | Tnueka HJL. | OOmiast XuMust: y4eOHHUK TS Mockga: FOpaiir, 101
2 0akaaBpoB 2014
JI1. | CyBopos OO0mrast XUuMus: yIeOHUK Cankr- 1 URL.: http://biblioclub.ru/index.php?
3 | AB.,Huxonsc IetepOypr: Xumu page=book&id=599264
kuii A.B. 3aaT, 2020
7.1.2. JlonoiHUTEIbHAS JIUTEPATYPA
ABTODBHI, 3ariaBue H3narenscTBo, Koi-Bo D11 anmpec
JI2. | KopoBun OO6mwas xumus: YueOHUK A7 By30B Mocksa: 15
1 |H.B. Bricmag mkona,
2007
JI2. | I'muaka HJL., |3amaum u ympakHeHHS 10 00IIeH Mocksa: FOpaiir, 20

2 |IlomkoB B.A. |xumuu: yueOHO-pakTHdeckoe nocooue |2015

7.1.3. MeTonnueckue pa3padoTku

ABTOpBHI, 3ariaBue | W3znarenscTBO, | Koi-Bo On. aapec




ABTOpBI, 3armaBue W3narenscTBO, Kon-Bo On. aapec
JI3. | Bappausu Xumusi: JJabopaTopHBIil IPaKTHKYM Bbparck: bpI'VY, 195
1 [M.A, 2010
Jlaruaa C.®.,
Kocmauescka
s H.IIL.,
Honckas T.A.
JI3. | Pycuna O.b. | Xumus: Meroguveckue ykazaHus IJis Bparck: bpl'Y, 132
2 IIOATOTOBKHU CTYJECHTOB K TEKYIEMY U 2012
HUTOTOBOMY KOHTPOJIIO

7.3.1 IlepevyeHb MPOrpaMMHOro odecreyeHust

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 AMCTaHIIMOHHOTO O0yUYEHUS

7.3.1.5 | AuTuBUpYyCHOE MporpaMMHoe obecnieyenue Dr.Web

7.3.2 IlepevyeHb MHGOPMALMOHHBIX CIPABOYHBIX CHCTEM

7.3.2.1 | HanmonamnsHas snekTpoHHas oudnmnorexa HOb

7.3.2.2 | OnexrpoHHas 6ubmmorexa bpI'Y

7.3.2.3 | DnekTpoHHBIH KaTajor oubaroTeku bpl'y

7.3.2.4 | «YHHBepcHUTETCKas 6ubnmuoTeka online»

7.3.2.5 | U3narenscTtBO "JIaHp" 251eKTPOHHO-0MONMNOTEUHAS cCCTEMa

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUILIITUHBI (MO YJIS)

2304 JlekumoHHas ayTUTOpUS YuebHas mebeb
2420 JlaGopatopwust obrieit Cron xuMuueckuit, mkad BermshxkHOM 1113-HXK, nocka 3-am. kom6. JIA-34, 6apomerp-
HEOPraHUYECKOW XUMHUU anepous BAMM-1, cucteMHblil 010K, MOHUTOP, MPHUHTEP, KAJIOPHUMETP C MEPHBIM

CTaKaHOM, 3apSJHOE YCTPOHCTBO, XUMUYECKAsl TOCY/1a, TIPUOOP ISl HILTFOCTPALIUH
3aBUCHMOCTH U CKOPOCTH XUMHYECKUX PEAKIMH, CTOJ yICHUUCCKHUIA.
VuebHas mebeib

2201 YUTATBHBIA 3271 Nel VYuebHas Mmebens
O6opynoBanwme 10- 1K i5-2500/H67/4Gb (monutop TFT19 Samsung); npuntep HP Laser Jet
P2055D

2304 JlexunonHas aynuropust VYueGHast Mmebens

9. METOANYECKHUE YKA3AHUA 1JISA OBYYAIOIIIUXCSA 11O OCBOEHUIO JUCIUITJIMHBI (MO YJISA)

[penogaBanne AUCUMILIMHBI XUMHUS IPOBOJUTCS C UCTIOIb30BAaHUEM CIIEAYIONIMX BHJOB 00pa3oBaTeIbHbIX TEXHOJIOTHH 1 (HOpM
OpraHu3auy yuyeOHOro npouecca:

* JIGKIVSL, TIPOBE/ICHNE KOTOPO OCHOBAHO Ha aKTUBHOH (hopMe 0OyUeHHS - yIpaBIsieMoii Oecere, IpH KOTopoit o0ydarormuecs He
NaCCHBHbIC CIIYIIATEIH, a aKTHBHbBIC YYaCTHUKH 3aHSTHS, OTBEYAIOLME Ha BONPOCHI IpenojasaTesis. Bonpocs! npemnogasarens
HalleJIeHbI Ha aKTHBH3aLMIO POLIECCOB yCBOSHMS MaTepHaia. [Ipenosasarens 3apaHee HaMe4aeT CIMCOK BOIIPOCOB,
CTUMYJIMPYIOLINX aCCOLMAaTUBHOE MBIIUICHNE U YCTAHOBIICHUE CBSA3EH C paHee OCBOCHHBIM MaTepHalIOM;

* 1abopaTopHbIe pabOThl, OCHOBAaHHBIC Ha HHTEPAKTHBHOM METO/IE 00YUEHHMs, IPH KOTOPOM 00YUaroIInecs: B3aMMOJCHCTBYIOT He
TOJIBKO € TIpenojaBareseM, Ho U Apyr ¢ apyrom.IIpu 3ToM JOMUHMpPYET akTHBHOCTH 00YyYaloIMXcsl B Iporiecce o0y4yeHus. MecTo
HpETo/iaBaTelisi B MHTEPaKTHBHBIX 3aHATHSIX CBOAUTCS K HAIPABICHUIO JEATENFHOCTH 00yUalOMXCsl Ha IOCTH)KEHHUE Tieneit
3aHSITHS;

* caMoCTOsTeIbHAsl paboTa, HalpaBJIeHHas Ha yriyOJIeHHe U 3aKperyieHHe 3HaHuH 00y4aloInxcsl, a TAKKe Pa3BUTHE UX
NPaKTHYECKUX YMEHHUH.3akro4aeTcsi B paboTe 00yqaroIuxcs ¢ JISKIMOHHBIM MaTepHalioM, TIONCKE ¥ aHAJIN3e MaTepUaloB U3
JIUTEPATyPHBIX ¥ JIEKTPOHHBIX HCTOYHUKOB HH(OPMAIIMH MO 33JaHHOH TeMe,N3y4EHHIO TEM,BEIHECEHHBIX HA CAMOCTOSITEIIbHYIO
mpopaboTKy,I IoAr0TOBKE K JTa0OpPaTOPHBIM paboTaM,BBIIIIIOHEHIE KOHTPOJILHON paOOTHI, TOJITOTOBKE K dK3aMEHY;

.KOHTpOJIbHAsI paboTa — 0/iHa U3 OCHOBHBIX ()OPM MPOBEPKH 3HAHHH, BHITIOHEHHASI B COOTBETCTBUH C YYEOHBIM IIAHOM,
CII0CcOOCTBYIOIIAs 3aKPEIICHUIO TEOPETUUECKUX 3HAHMI U (POPMUPYIOLIAsl Y CTYICHTOB AONOIHUTEIILHBIC HABBIKU
CaMOCTOSTEIbHOTO aHallM3a TeOpuH 1 IpakTHku. KoHTponbHas paboTa npescTtapiseT coboil MMCbMEHHBIH OTBET Ha BOIPOC
(BBIMOJHEHUE KOHKPETHOT'O 33/1aHMs), KOTOPBIN paccMaTpUBaeTCsl B Ipe/ieiaX HECKOIBKHUX Pa3/iesioB y4eOHOM AUCIUIIIMHBL.
CozepxaHue OTBETa Ha IIOCTAaBJICHHBII BOIPOC BKIIIOYACT IEMOHCTPAIINIO ABTOPOM 3HAHHSI TEOPHH BOIIPOCA M IIOHATUHHOTO
anmapara, IOHIMaHHe CyLIECTBYIOIIEH IPaKTHKU. B KOHTpoIbHON paboTe n3naraercs aBTOPCKOE IOHUMaHHE BOIIPOCA, OCHOBAaHHOE
Ha M3YYCHHBIX TEOPETHICCKHX MaTepraax.

* TEKYIIMH KOHTPOJIb Y4eOHBIX JOCTIIKEHHH 00YYaloIUXCcsl, KOTOPBIi MPOBOANTCS Ha J1a00OPAaTOPHBIX 3aHITHAX ITyTeM 3alUThl MU
OTYETOB I10 BBITOJIHEHHBIM JIA00PATOPHEIM paboTaMm;

* KOHCYJIbTAllUH, TPOBOJUMbIE C 00YYAIOLMIMMHUCS B CIydae BOZHUKHOBEHHS 3aTPYAHSHUI IpH H3ydeHun Kypca. KoHcynpTrannu
MO>KHO IOJTy4YHTh 10 BOIIPOCAM OpraHHU3aluK CaMOCTOSATEIbHOM pabOThI, U 0 APYTUM OpraHU3allMOHHO-METOIMYECKIM BOIIPOCaM;
* 9K3aMeEH, K cJ[aye KOTOPOro JIOMYCKAIOTCsl 00y4Jaroliyecs, BEIOIHHUBIINE BeCh 00bEM 3aIUIaHMPOBAHHON PaboTHI B
YCTaHOBJICHHBIE CPOKH, @ IMEHHO: ITOCETHBIINE JICKIINH, BBIITOIHHUBIINE U 3aI[UTHBIINE JJA00OPaTOPHBIE padOThI U NPEACTABUBIINE
3a4TEHHBIE KOHTPOJIBHBIE PA0OTHI.

DK3aMeH opraHusyercs Ha 6a3e BOIIPOCOB K 9K3aMEeHy ¥ IPOBOAUTCSI B MUCBMEHHOM BHJIE 110 3K3aMEHAIL[HIOHHBIM OUIIeTaM.




