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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

besonacHocTh KUBHCACATCIbHOCTHU

3. KOMIIETEHIIMA OBYYAIOIEI'OCs, @OPMUPYEMBIE B PE3YJIBTATE OCBOEHUA JUCHUILTUHBI

(MOIYJIST)

OIIK-1: Cnocoboen NPUMEHATH €CTECTBCHHOHAYYHbIC U oﬁluemmceﬂepm,le 3HAHUA, METOAbI MATEMATHYECCKOI'0 aHAJIN3A U

MOJC/IMPOBAHUSA B IIpO(l)eCCHOHaJI]:HOﬁ JACATCJIBbHOCTH

Wunukatop 1 [ OIIK-1.1 ITpuMeHsieT MeToIbl €CTECTBEHHOHAYYHBIX AUCIUIUINH ((PU3UKU, XUMHH) IIPU PELICHUH 33134

npodecCHOHANBHOM NeITeTbHOCTH

B pe3yibTaTe 0CBOEHNS AUCHHILUIMHBI 00yIAIOIIMIICS TOTKEeH
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3HaTh:

3.1.1

OCHOBHBIC TCOPETUUCCKUEC NOJIOKECHUS U 3aKOHBI XUMHH; COBPEMEHHBIC MPEACTABIICHUS O CTPOCHUE BCUICCTBA;

3.1.2

3aKOHOMCPHOCTH NPOTECKAHUA XUMHUYCCKUX ITPOIICCCOB

3.2

YMmeThb:

3.2.1

MIPOBOAUTE XUMHUYICCKUEC UCCIIEAOBAHMA, OCYILICCTBIIATH

322

AHAJIN3 MOJTYYUYCHHBIX PE3YJIbTATOB U UCIIOJb30BaTh NOJTYYCHHBIC XUMUYCCKNEC 3HAHUS B HpO(i)eCCI/IOHaHBHOI\/'I
JCATCIBHOCTH,

3.3

Baanern:

33.1

OCHOBHOHM XMMHYECKOI TEpMHUHOIOTHEH; HABBIKAMH IPOBEACHHUS XUMHIECKOT0 KCIIEPHMEHTa U 00pabOTKH eTo
pe3yJIbTaTOB.

4. CTPYKTYPA U COJAEPKAHUE JUCIUATLINHBI (MOLYJI5T)

Kon Bun HanmenoBanue pasneno u | Cemectp / | Hacos | Komneren- | JIuteparypa | Wure | IIpumeuanue
3aHATHA | 3aHATHS TeM Kvypc 007071 PAaKT.
Pasnen |Paszmen 1. O6mas u
HeOopraHmyecKasi XuMust
1.1 Jlex CtpoeHue aToMma. 1 0,5 OIIK-1 JI1.2 0 OIIK-1.1
[epruonuyueckuii 3aKoH U JI1.3J12.1
TIepHoINIecKas CucTeMa J12.2J13.1
JA..Menneneena
1.2 Jlex OCHOBHBIE TTOHATHS U 3aKOHBI 1 0,2 OIIK-1 JI1.2 0 OIIK-1.1,
XUMUU JI1.3J12.1
JI2.2J13.1
1.3 Jlex XuMHMYECKas CBSA3b,0CHOBHBIC 1 0,2 OIIK-1 JI1.2 0 OIIK-1.1
XapaKTePUCTUKU XUMHUECKON JI1.3J12.1
CBA3U JI2.2J13.1
1.4 Cp N3yueHue neKIUOHHOTO 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 KITaCCHI 1 0,2 OIIK-1 JI1.2 0 OIIK-1.1
HEOPTraHNYECKUX COEAMHEHHI JI1.3J12.1
JI2.2J13.1




1.7 JIab OCHOBHBIE KJIaCChI 0,2 OIIK-1 JI1.2 0,2 OIIK-
HEOPraHMYECKHUX COCTUHCHHIA JI1.3J12.1 1.1Kpyrnbrit
JI2.2J13.1 CTON
( muckyccus,
ebatsl),paboT
a B MaJIbIX
rpymmax

1.8 Jlex PactBops1,CriocoObI 0,2 OIIK-1 JI1.2 0 OIIK-1.1
BBIpaKEHUS KOHIIEHTPAIH JI1.3J12.1
pacTBOPOB, PaCTBOPHI JI2.2J13.1
AJIEKTPOIIUTOB, TEOPHSI
JNEKTPOIUTUYECKOI
nuccouranuu. ' uaponus conei.

1.9 JIab DNEeKTpONIUTHYECKAs 0,25 OIIK-1 JI1.2 0,25 OIIK-1.1
mucconuanys. 'maponus JI1.3J12.1 Kpyrusii
coneit JI2.2713.1 CTONI

(nuckyceuns,na
e0athl),paboT
a B MaJIbIX
rpymmnax
1.10 Cp Wzydenne 1eKUINOHHOTO 14 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
coemuHeHN . CIOCOOBI JI2.2J13.2
BBIpKEHUS KOHIICHTPAIH
pactBopoB.PacTBopsI
3JEKTPOJIUTOB, TEOPHSL
3JIEKTPOIUTHYECKON
qucconranuu.l'uaponus conen.
1.12 3au€TCO1n | mMoAroToOBKA K3a4ETY 1 OIIK-1 JI1.2 0 OIIK-1.1
JI1.3J12.1
J12.2J13.1
JI3.2
1.13 Jlex OKHUCIUTENBHO- 0,2 OIIK-1 JI1.2 0 OIIK-1.1
BOCCTaHOBUTEIILHBIE JI1.3J12.1
peakuuu, Turbl OKUCIUTENBHO- JI2.2J13.1
BOCCTaHOBHTEIbHBIX
peaxuuii. CoctaBieHue
YPaBHEHUH OKHCIUTENbHO-
BOCCTaHOBHTEIILHBIX PEaKIINit
( METOH AIEKTPOHHOTO
OanaHca)
1.14 JIab OKHCIUTENBHO- 0,25 OIIK-1 JI1.2 0,25 OIIK-1.1
BOCCTaHOBHTENBHBIE PEAKIIHN. JI1.3J12.1 Kpyrusiii
JI2.2713.1 CTOJ
(muckyccus,
e0aTsr),paboT
a B MaJIbIX
rpymnmnax
1.15 Cp Wzydenne 1eKUHOHHOTO 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. BOCCTaHOBHTEJIbHBIE PEAKLIUU JI1.3J12.1
J12.2J713.3
1.17 3auérCOrn | MoAroTOBKa K 3a4ETY 0,7 OIIK-1 JI1.2 0 OIIK-1.1
JI1.3J12.1
JI2.2J13.1
JI3.2
Paznen |Pazgen 2. ®dusuyeckas u

KOJIJIOMIHasi XUMHUSA




2.1 Jlex OCHOBBI XUMUYECKOM 0,2 OIIK-1 JI1.2 0 OIIK-
tepmoguHamuku LIT u 1 JI1.3J12.1 1.1JIexmus -
3aKOHBI TEPMOJIMHAMHUKH. JI2.2J13.1 Oecena

JI3.2

2.2 JIab OnpeneneHre TeIOBOro 0,5 OIIK-1 JI1.2 0,5 OIIK-1.1
a¢dexTa peakium JI1.3J12.1 Kpyrabii
HelTpanuuanuu JI2.2J13.1 CTOJI

(muckycens,
ebatsl),pabot
a B MaJIbIX
rpyrmmax

2.3 Cp N3yueHne neKIMOHHOTO 15 OIIK-1 JI1.2 0 OIIK-1.1
MaTepuaa JI1.3J12.1

JI2.2J13.1
JI3.2
2.4 Kontp.pa |LILu III 3akoHbI 5 OIIK-1 J1.2 0 OIIK-1.1
0. TEPMOJUHAMUKHI JI1.3J12.1
JI2.2J13.3

2.5 Jlex XuMHuueckass KHHETHKA U 0,5 OIIK-1 JI1.2 0 OIIK-1.1

KaTajius. JI1.3J12.1
JI2.2713.1

2.6 Jlex Oobmue cBOHCTBAa PaCTBOPOB. 0,25 OIIK-1 JI1.2 0 OIIK-1.1
CBoiicTBa pacTBOpOB JI1.3J12.1
3JIEKTPOJIUTOB U JI2.2J13.1
HedJIeKTpoauToB. [laBieHue
HACBIIIEHHOT0 Tapa
pacTBopuTens, TeMIeparypa
3aMep3aHus U
KHTIEHHUS,0CMOTHYECKOE
JlaBJIEHHE PACTBOPOB

2.7 JIab CKOpOCTh XMMHUYECKUX 0,5 OIIK-1 JI1.2 0,5 OIIK-1.1
peaxkuuii. XUMU4ECKOe JI1.3J12.1 Kpyrusii
paBHOBECHE JI2.2713.1 CTOII

(nuckyceus,na
e0aTsr),paboT
a B MaJIbIX
rpymmnax

2.8 Cp 12 OIIK-1 JI1.2 0 OIIK-1.1
N3yueHne NeKIMOHHOTO JI1.3J12.1
MaTepuaia JI2.2713.1

JI3.2

2.9 KonTtp.pa | CkopocTh XUMHUECKUX 5 OIIK-1 JI1.2 0 OIIK-1.1
0. peakuuii. Xummaeckoe JI1.3J12.1
paBHOBECHE. J12.2J13.3

2.10 Jlex Kommonmasre 0,15 OIIK-1 JI1.2 0 OIIK-1.1
PacTBOPBLIIOIYYEHUE,CBONCTBA JI1.3J12.1
, IPUMEHEHHE JI2.2J13.1

2.11 Jlex DNEKTPOXUMUYECKUE 1 OIIK-1 JI1.2 0 OIIK-1.1
IIPOLIECCHL. DNEKTPOIIN3.3aKOHBI JI1.3J12.1
3JIEKTPOJIN3a JI2.2713.1

2.12 J1ab DIEKTPOXUMHUYECKUE 0,3 OIIK-1 JI1.2 0,3 OIIK-1.1

TIPOLIECCHI JI1.3J12.1 Kpyrasii

JI2.2J13.1 CTONI
(muckycens, g
ebatsl),pabot
a B MaJIbIX

rpymmax

2.13 Cp N3yueHne neKIMOHHOTO 10 OIIK-1 JI1.2 0 OIIK-1.1
MaTepuana JI1.3J12.1
JI2.2J13.1

JI3.2
2.14 Kontp.pa | Onexrponns.3akoHb! 4 OIIK-1 JI1.2 0 OIIK-1.1
6. ANEKTPOInN3a JI1.3J12.1J13.

3




2.15 3au€TCO1 | moAroToBKA K 3aU€Ty 1 1 OIIK-1 JI1.2 0 OIIK-1.1
JI1.3J12.1
JI2.2713.1
JI3.2
Pazgen | Pazmen 3. AHanuTnyeckas
XUMUS
3.1 Jlex TeopeTrueckne 0CHOBBI 1 0,25 OIIK-1 JI1.2 0 OIIK-1.1
AHATUTHICCKON JI1.3J12.1
XUMUW. AHATTATAIECKAN JI2.2J13.1
CHTHAIL
KauecTtBenHslii u
KOJINYECTBEHHBIN aHAIIN3
3.2 Cp N3yueHne neKIMOHHOTO 1 8 OIIK-1 JI1.2 0 OIIK-1.1
MaTepuaia JI1.3J12.1
JI2.2J13.1
JI3.2
33 3auérCOrn | MoAroToBKa K 3a4ETy 1 1 OIIK-1 JI1.2 0 OIIK-1.1
JI1.3J12.1
JI2.2J13.1
JI3.2
Pazgen | Pazmen 4.
BbicokoMoIeRyIsIpHbIE
coeIMHEHUS
4.1 Jlex OO11Me TOHATHS O 1 0,15 OIIK-1 JI1.1J12.1 0 OIIK-1.1
BBICOKOMOJIEKYJISIPHBIX J12.3
COCTUHEHUSX.
Knaccudukarus. Ctpoerue
Mertonas! cuHTe3a. XUMUYECKHE
MIPEBPAILECHAS U IECTPYKIIUS
BMC.IlonumepHsie
KOMITO3HUINH, TPUMEHEHUE B
Ka4eCTBE KOHCTPYKIIMOHHO-
PEMOHTHBIX MaTepHAIIOB B
CTPOUTENILHO-JIOPOKHOM
TEXHUKE
4.2 Cp N3yueHne NeKIMOHHOTO 1 10 OIIK-1 JI1.1J12.1 0 OIIK-1.1
MaTepuaa J12.3
43 3au€TCO1n | moAroToBKA K 3a4€Ty 1 0,3 OIIK-1 JI1.1J12.1 0 OIIK-1.1
JI2.3

5. OBPABOBATEJIBHBIE TEXHOJIOI'MU

OOpa3oBarebHBIE TEXHOJIOIMH C HCIIOIb30BaHHEM aKTUBHBIX METOJIOB 00y4eHHMs (JIeKIust — Oecena, JIeKIns — AUCKYCCHs,
npoOIeMHAs JEKINS, JICKIUS-BU3yaIn3anusl, JICKIHUS C 3apaHee 3aIlllIaHIPOBAHHBIMU OIINOKaMH, JICKIHS — ITpecc-KoH(epeHus,
JIEKIHUS ¢ pa300pOM KOHKPETHBIX CUTYAIH, JTEKIISI-KOHCYIBTAINA, 3aHATHS C TPUMEHEHHEM 3aTPYJHSAIOINX YCIOBHH, METOIBI
TPYIIIOBOTO PELICHUS TBOPUECKUX 3a/]a4, METO]] Pa3BUBAIOIIEHCS KOOTIEPALIIH)

OO6pa3zoBaresibHbIE TEXHOJIOTHH € UCTIOIb30BAaHHEM HHTEPAKTHBHBIX METOI0B 00yueHHs (KpyTJIbli cTOd (AMCKyccHs, 1e0aThl),
CEMHHAp - HccleoBaHue, ceMuHap «IIpecc — anTHIpecc», MO3roBoii TypM (OpeHHCTOPM, MO3rOBasi aTaka), JEIOBbIE,
MMHTALMOHHEIE, OTIEPAIIIOHHBIE U POJIEBBIC UTPEI, case-study (aHanMM3 KOHKPETHBIX CUTYaIUH, CUTYaIlMOHHBIH aHAIIN3), MacTep
KJIacC, TUIAKTHUECKHUE UTPHI)

TexHOJOTHA AUCTAaHIMOHHOTO 00yUeHHs (TIoTyueHHe 00pa3oBaTeIbHbIX YCIYT 0€3 MOCEUIeHNs] YHUBEPCUTETa, C TIOMOLIBIO
COBPEMEHHBIX CUCTEM TEJIEKOMMY-HHUKaLUU (JIEKTpOHHAs nourta, IHTepHeT U Ap.))

TpaauunonHas (penpoayKTHBHAS) TEXHOJOTHS (TPEMOAaBaTeNlb 3HAKOMHUT 00YYAIOIIUXCS C TIOPSAKOM BBITTOJTHEHUS 3a1aHUs,
Ha0JI0/1aeT 32 BBINOJHEHUEM U IIPU HEOOXOJUMOCTH KOPPEKTHPYET paboTy 00ydarommxcs)

TexHOIOTHs KOMIEKTHBHOTO B3aNMOCHCTBHS (PaboTa B MAJIBIX TPYMIIaX) (CaMOCTOATETIBHOE H3yYEeHHE 00YJarOIIMHUCS HOBOTO
Marepuala HoCpeCTBOM COTPYIHHYECTBA B MAJIBIX IPYIINaX, JaeT BO3MOXKHOCTh BCEM YUacTHHKAaM y4acTBOBATh B paboTe,
HPaKTHUKOBATh HABBIKK COTPYJHUYECTBA, MEXKIMYHOCTHOTO OOLICHHS)

6. POH/I OIEHOYHBIX CPEJICTB

6.1. KoHTpoJibHBIE BONPOCHI M 32JaHUS

WnnuBuayansHoe codecefoBaHe CO CTyACHTAMH JUTS IOydeHNUS JOMycKa K JJabopaTOpHEIM paboTaM BO BOIIPOCAM OCHOBHBIX
TEOPETUUECKUX CBEACHUH, LIeNin TabopaTOPHOM paboThl, 000PYA0BAaHHIO,UCTIONB3YEMBIX PEAKTUBAX,METOUKE BBITIOTHEHHS
paboThL,BBIBOAAX 10 MOJYYEHHBIM PE3YIbTaTaM.




Bompocs! Ui HIUBHAYaIbHOTO COOECeI0BAaHMS CO CTYJEHTAMH IS IOIY4IeHHs AOIycKa K 1a00paTOpHBIM paboTaM:

JlaboparopHas pabora 1
OCHOBHBIE KJIACCHI HEOPTAaHMYECKUX COSANHEHUH
1.Kakast CBSI3b CYILIECTBYET MEWKILY:
a) OCHOBaHHEM U KUCIJIOTOI;
0) OCHOBHBIM OKCHJIOM ¥ OCHOBaHHEM;
B) METAJIJIOM M OCHOBHBIM OKCHJIOM;
T') KUCJIOTHBIM OKCHJIOM U KHCJIOTOW;
1) OCHOBHBIM OKCHIOM ¥ KHCIIOTOH;
€) KICIIOTHBIM OKCHJIOM M OCHOBaHHUEM;
) OCHOBHBIM OKCHJ/IOM ¥ KHUCJIOTHBIM OKCHJIOM.
2. C KakuM M3 MEPEYHCICHHBIX BEMIECTB BCTYIHUT B peakiuro ruapokcun 6apus: CO2,SO3,HNO3,NaOH,Fe(OH)
3,A1203.CocTaBbTe ypaBHEHHUS XTHX PEAKIUI B MOJICKYIIDHOH M HOHHOH (hopmax.
3.C xakuMH W3 MEepevurCIeHHBIX BEIeCTB BCTYIHT B peakmuio cepHas kucnora: KOH,CuO,Ba(OH)2,AL203, H3PO4.CocTaBbTe
YpaBHEHHS BO3MOYKHBIX PEaKLUi B MOJICKYJSIPHOIM U HOHHOU (popMax.
4. Kakue okcuasl coorBeTcTBYIOT Kuciaoram: HNO3,HNO2,H2SO4,H2CO3,H3PO4.
5. HazoBute comn:NaHSO03,Na2S04,CuS,Ca(HCO3)2.YkaxuTe crnocoObl UX MOTYICHUSI.
6. C xakuMHM U3 TIEPEUUCIIEHHBIX BEIIECTB BCTYNHUT B peakuuio cepHas kuciaota:Na2CO3,

JlabopatopHas pabota Ne 2
DnexTponuTHyeckas gucconuanus.l uaponus comnei

1.YT0 Takoe KHUCIIOTHI, OCHOBAHHS M COJIH C TOYKH 3PEHHS TEOPHH ICKTPOIUTHIECKOH AUCCOIHAIIIN?

2. Yto TaKoe CTENEHb MEKTPOIUTHIECKON auccommamu? OT Kakux (akTopoB OHA 3aBHUCHT.

3. YTo Takoe KOHCTaHTa IACKTPOIUTHUECKON Auccounanuu? OT Kakux (akTopoB OHa 3aBUCUT?

4. ITpy KaKuX YCJIOBUSX PEAKLUS MEXy JIEKTPOJIUTaMU NPOTEKAET 10 KOHLA?

5. Kakosa konnentpanus noHos[ H+ | B pactBope H NO3 nipu ¢=0,01 mous./n? Uemy paBen pH pactBopa?

6.Yto Takoe pH? KakoBa MaTemMaTrueckasi 3aBUCUMOCTh Mex 1y pH 1 KOHIEHTpanuei BogopoaHbix noHoB[ H+] .

7.YT0 Ha3bIBAETCS HOHHBIM NIPOU3BEJCHNE BObI U YEMY OHO paBHO nipu 22 rpaaycax C.

8. Hanmmmmte ypaBHEHNS peaKIuii THAPONN3A CICIYIOMNX COJeH ( eCIIM TaKOBOW NMPOTEKAEeT):
KCN,K3P04,CrCL3,A12( SO4 )3 B MONEKYIISIPHOM ¥ HIOHHOM BUJIE.

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

10. Ot Kakux (akTOPOB 3aBUCUT I'HIIPOJIA3 COJICH.

JlabopaTtopHas pabota Ne3
OKHCITUTENIbHO-BOCCTAHOBUTEIBHBIC PEAKIIUU.
1.0npenenute creneHb OKUCIEHHs aTOMOB B coenHeHusx u nonax: CrO4 2- , HNO3, KCLO3,S042- ,PO43-, K3 POA4.
2.Kak u3MeHs0TCS OKUCIIUTEIbHO-BOCCTAHOBUTEIbHBIE CBOMCTBA 3JIEMEHTOB B NEPHOJAX U IPYIIax MePpUOTUIECKON CUCTEMBI
JI.. Menneneena.
3.Kakue cyniecTByOT THITBI OKUCIUTEIEHO-BOCCTAHOBUTENBHBIX PEAKITHI?
4.MoOXeT 1 OJTHO ¥ TO K€ BEIIECTBO OBITh OKHUCIIUTENIEM B BoccTaHOBUTeNeM? [IpuBeanTe mpuMepEl.
5.YKaxuTe B IEPUOJMUECKON CHCTEME DIIEMEHTHI, 00JIaAatone Handoee CHIIbHBIMUA BOCCTAHOBUTEIBHBIMA W OKHCIHTEIbHBIMU
CBOMCTBaMHU.
6.CocTaBbTe IEKTPOHHBIC CXEMbI U HAITUIIIUTE YPABHEHUS PEaKIMid B MOJICKYJIIPHOH (opMe B B MOHHO-3JICKTPOHHOM BHJIE:
a)NaNO3 +Nal +H2S04 —Na2S04 +NO +12 + H20
6) Br2 + HNO3 + H20— HBr +HNO3 .

JlabopatopHas pabota Ned
OmnpeneneHue TemI0BOro 3G dexra peakuy HelTpanu3anuu
1.Kakue ypaBHEHHUS Ha3bIBAIOT TepMoxuMueckuMu? [Ipusenure npumepsl.
2.Ha uto yka3biBaer 3Hak A H B npoBenénnom onbite?
3. 115 KaKMX U3MEPEHUN HCIIOIb3YeTCs KaIOpUMETpUYECKas yCTaHOBKA?
4.1Ipu KakuX yCIOBUSAX TEIIOBOH 3((eKT peakury YUCIEHO PaBeH U3MEHEHHIO SHTAIbINHU?
5.YT0 MOKa3pIBAaET JHTANIBIHNA?
6.J17151 KaKOTO BEIECTBA DHTAIBITHS 00pa30BaHUs paBHO HYIIO?
a) H202, 6) H2 SO4, B) O2, r) O3.

JlabopatopHas pabota Ne5
CKOpOCTb XUMUUECKUX peakuil. XUMHYECKOE paBHOBECUE
1.B uém 3akmouaeTcs KHHETHYIECKasi XapaKTepUCTHKA XuMH4Ieckoi peakuun? OT kakux (aKTOpOB 3aBUCUT CKOPOCTh XMMHUUECKOIT
peakuuu?
2.Kaxkue peaknny Ha3BIBAIOTCS 0OPATHMBIMH 1 KaKne HEOOpaTUMBIMU?
3.Kaxoii Bux uMeeT KHHETHIECKOE YpaBHEHUE N3ydaeMoH B ombITe | peaknuu?
4.ITouemy B KadecTBe IEPBOIl TOUKU KPUBOIl CKOPOCTU PEAKLUH B IIEPBOM OIIBITE IPAaBOMEPHO UCIIONIB30BAaTh TOUKY Hauana
KoopAuHAT?
5.Ilouemy rpadmdeckas 3aBHICUMOCTb CKOPOCTH PEaKIUH OT TEMIIEPaTyphl He MOXKET BBIpaXaThcs MpsAMoit muHuei? Mcrons3ys
ypaBHeHHe Bant- 'odda, yctaHoBUTE popMy  THHHUM U 000CHYITE, MOYEMY HEIb3sl HAUMHATB 3Ty JIMHUIO OT Hayajla KOOpAMHAT.




6.BrIpazuTe MaTeMaTH4eCKH CKOPOCTh CIETYIOMUX peaknuii, poTeKarIiuX B TOMOT€HHOMH cpexe:
a)N2+02 - 2NO B)2NO + 02 — 2 NO2
6) N2 +3H2 — 3NH3
7. Hammmmmte BeIpaXkeHHEe KOHCTAHT PaBHOBECHS JUIS CIICTYIONINX OOPaTUMBIX PEaKIIUii:
a)N2+02 < 2NO B)H2+CL2 < 2HCL
6) N2 + 3H2 < 2NH3

JlabopaTtopHas pabota Ne6

ONeKTPOXUMHUYECKUE MTPOLIECCH

1.Kakoii mporiecc Ha3pIBaeTCsl EKTPOIU3OM?

2.00BscHUTE, KAKOH 3TEKTPOJ B OIBITE | SBJIAETCSA KATOAOM, a KAKOH — aHOTOM.

3.ITouemMy U3MEHMIICS LIBET PACTBOPA B KATOAHOM U aHOJAHOM MPOCTPAHCTBE JIEKTPONU3EPa B onbiTax 2 u 3?
4.Kakue 31eKTpoibl Ha3bIBAIOTCS UHEPTHBIMU? M3 KaKMX MaTepuanoB OHM  H3rOTaBIUBAIOTCS?
5.Ha kakoMm a51eKkTpojie B onbITe 4 mosiBisieTcst Oypblit Hanét? Yo 310 3a BElecTBO?

6.00BsICHUTE, UCTIONB3YS PE3YIbTAThl OMBITA 5, KaK IPOTEKAET 3IEKTPOIN3 C PACTBOPUMBIM aHOAOM.
7. UeM OTIMYArOTCS MPOLIECCHI ANEKTPONN3a, MPOTEKAIOLINE B PACTBOPE U pacliaBe d1eKTpoauTa?
8. Kakue BemiecTBa MOTyT BOCCTaHAaBIMBATLCS HA KaToe?

9. Kakue BelecTsa MOI'yT OKUCIISTBCS Ha aHOAE?

6.2. Tembl NUCEMEHHBIX PadoT

KoHTposbpHas paboTa o BompocaM pa3aeioB JUCHUILIHHBL: pa3jaeins 1,2

Bormpocs! KoHTpoIBHON paboTHI:
Pazgen 1.00mas 1 HeOpraHUIeCKasi XUMUSL.

1.Ctpoenue aroma. Ilepunoanyeckuii 3axon J[.M1.Menaeneesa.

2.XuMHYeCKasi CBSI3b.

3.OcHOBHBIE KJIACChl HEOPraHMYECKUX COCTUHEHHH.

4.Crioco0s! BeIpa)kKeHHsI KOHIIEHTPAIIUH PAaCTBOPOB.

5.Teopust ANEKTPOAUTHUECKON TUCCOLMALINH.

6.I'unponus coneil.

7.OKHCINTETBHO-BOCCTAHOBUTEIIFHBIE PEAKIIHH.

Paznen 2.®@usnueckas U KOJUIOUIHASL XUMUS
1.LILII akoHBI TEpMOIMHAMUKH.
2.CKOpOCTb XUMHYECKUX PEaKLUil,XHMIUECKOe PaBHOBECHE.
3.0OnekTponn3.3aK0HbI JIEKTPOIIH3a.

6.3. @oH/1 O1IEHOYHBIX CPEACTB

Bomnpocsr k 3auéty:

Pazgen Nel OOmmas u HeopraHUYECKast XHMUS

1. Ilepuoauueckuii 3akoH u nepuoaudeckas cucrema JI.JMI.Menneneesa. Ilepuoas, ceMeiicTBa, IpyIIbL.
2. [TopsinkoBBIi HOMep d7eMeHTa. 3akoH Mo3znu. 3HaueHue nepuoandeckoro 3akona JI.M1.Menaeneesa.
3. KBaHTOBO-MeXaHHU€ECKasi MOJIENIb CTPOEHHsI aToMa. KBaHTOBbIE YnCIIa.

4. IIpyHIMITE ¥ TpaBUJIa COCTABIICHNS IEKTPOHHBIX U TpaduecKuX (OPMyITT MHOTORJIEKTPOHHBIX aTOMOB: IIPHHITUIT HANMEHBIICH
sHepruu, npuHuun Ilaynu, npasuno Xynna, npasuino KieukoBckoro.

5.1IpuunHa nepuoAUYHOCTH U3MEHEHHS CBOICTB IEMEHTOB B psjax U nepuogax. I[lepuoanueckoe n3MeHeHHE KUCIOTHO-
OCHOBHBIX U OKUCJIUTEIbHO-BOCCTAHOBUTENBHBIX CBOMCTB U XUMUUYECKON aKTUBHOCTH JIEMEHTOB.

6. MexaHn3MbI 00pa30BaHMI XUMUIECKOH CBA3H. THUIIBI XUMHUYECKOH CBA3M.

7.Nonnas cBs3b. CTpyKTypa HOHHBIX COETUHEHUI.

8.KoBanenTtHas cBs3b. CBONCTBA KOBAJIEHTHOH CBSA3U: MOISPHOCTD, HANPABIEHHOCTb,HACKIIIAEMOCTh

9. O0miast XapaKTepUCTHKA U KITaCCU(PUKAIHS METAIIIOB.

10 XuMmudeckue CBOIHCTBO METAJLIOB.

11.0nexkTpoHHOE CTpoeHHE U (PU3HIECKHE CBOHCTBA METAIIIIOB.

12.Crioco0s! BEIpa)KeHNS KOHIIEHTPAITHH.

13.Juccormanus 3nekTpoiantoB. CTeleHs 1 KOHCTAHTa IUCCOLMAINU. 3aKOH pazbasieHust OcTBaIbaa.
14.2nexTponutnueckas auccounanus Boasl. Ilonstue pH.

15.'maponus coneii. [lpaBuina cocraBieHust ypaBHEHUIA THIPOIIN3a.

16.Knaccudukanms OKHCIUTEIFHO-BOCCTAaHOBUTENBHEIX peakiuii (OBP).

17.Meton amekTpoHHOr0 6anaHca At nogbopa koddduireHToB B ypaBHeHusx OBP.

Pazgen No2 dusnueckast 1 KOJIIOUIHAS XUMHUS

1.1, IT u III 3axoHBI TEPMOAUHAMUKH.

2.3akoH ['ecca u ciaencTBus U3 Hero.JHTAIBINS 00Pa30BaHUA XUMUUECKUX COCTUHEHU.
3.ITonsatue 00 3HTpONHHU. MI3MEHEHHE SHTPOIMH MPU XUMHUSCKUX PEAKIHIX U (a30BBIX MEPEXOaax.
4.Ouerpus ['u66ca peakiym. HanpaBieHHOCTh XUMHIECKHX MPOIECCOB.




3.IToHsITHE CKOPOCTH TOMOTE€HHOM U FeTepOreHHOI XMMUUECKOH peakIuu.

4.®aKTopbl, BIUSIONNE HA CKOPOCTh XUMUYECKON peakiin.3aK0H JeHCTBHS Macc.

5. DIeMeHTHI TEOpHH KaTain3a, | OMOTeHHHBIH 1 reTepOreHHBIHN KaTans3.

6.06patuMble 1 HEOOpaTHMBIC XHMUUECKHE peakiun. Xummudeckoe pasHoBecue. [Ipunmnumn Jle-IllaTense.

7. BausHue Temneparypsl Ha CKOpOCTh XUMHUUECKoN peakiuu. 3akoHbl Bant-I'odda u Payns qis pa3daBieHHBIX pacTBOPOB
HEDJIEKTPOJIUTOB.

8. Kimaccumkanms qucIiepcHBIX CHCTEM.

9. KonnounHsle pacTBOPHLMOTyYCHHUE, CBOUCTBA, IPUMEHCHHUE.

10.ITonsiTHe 00 27IEKTPOJHBIX MOTEHIUATAX, UX U3MepeHne. CTtannapTHblil anexrpoa. @opmyna Heprera.

11. TanpBaHUYECKUH DIIEMEHT KAK XUMHUYECKHI NCTOYHUK AJIEKTPHUECKOTO TOKA.

12. DnexTponu3 pacTBOPOB H PACIIABOB. 3aKOHBI 3JEKTPOIIH3A.

13. DnekxTpoaHbIe MPOLECCH MPH dIeKTpoiu3e. [IpaBuna coctaBieHNs: ypaBHEHHUI MPOLECCOB, TPOTEKAIOIINX HA 3IEKTPOIax.
14. Koppo3zus metamioB. OCHOBHBIE BUJIbI KOPPO3HUH.

15. MeTtoap! 3a1IMTHl METAJJIOB OT KOPPO3HUHU.

Paznen Ne3 Ananutuyeckast XUMHS

1. KaduecTBeHHBIC peakIii HA KATHOHBI U aHUOHEI.

2. MeTopl KOTMUECTBEHHOTO XUMHUYECKOTO aHAITN3a: KHCIOTHO-OCHOBHOE U OKUCIIUTENLHO-BOCCTAHOBUTEEHOE THTPOBAHHE,
TPaBUMETPUUECKUNA U KOJIOPUMETPUYECKUI aHAIIU3.

Pa3znen Ne4 BrICOKOMOIEKYISIPHBIE COEIUHEHUS

1. O6mue cBeneHNs 0 BEICOKOMONEKYIISIPHBIX COSTHHEHHAX (TTOITMMepax).

2. CtpoeHue U CBOMCTBA BaXKHEHIINX CHHTETHYECKHX OJIMMEPOB.

3. [IpuMeHeHNe CHHTETHYECKHX IOJIMEPOB B Ka4eCTBE KOHCTPYKIIOHHO-PEMOHTHBIX MAaTEPHAIOB B CTPOUTEIEHO-TOPOKHO
TEXHHKE.

6.4. Hepeqem, BU/I0B OLI€HOYHBIX CPE/ICTB

Bomnpocs! 11 HHANBUAYaTBHOTO coOeceJ0BaHMs, KOHTPOIbHAS PpadoTa, BOIPOCH! K 3a4ETY.

7. YA EBHO-METOJUYECKOE U TH®OPMAIIMOHHOE OBECIHEYEHUE JUCHUITJIMHBI (MO YJIS)

7.1. Pekomenayemas quTepatypa

7.1.1. OcHoBHas1 IMTepaTypa

ABTOpBI, 3aryaBue WznarensctBo, | Komn-Bo 1. aapec
JI1. | CemuukoB BricokoMOEKyIIsIpHbIE COEMHEHUS: Mocksa: 75
1 |IO.1. VYueOHHK 1715 By30B Axanemus, 2006
JI1. | T'muaka HJL. | O6mas xuMust: yaeOHHUK s Mockaa: FOpaiit, 101
2 0akaaaBpoB 2014
JI1. | CyBopoB OO61as XuMus: yaeOHHK CaHkT- 1 URL: http://biblioclub.ru/index.php?
3 | AB.,Huxomns [MetepOypr:Xum page=book&id=599264
ckuii A.Bb. maart, 2020
7.1.2. JlonoJHHUTENbHAS JTUTEPATYpPa
ABTOpBI, 3arnaBue W3narensctBo, | Kon-Bo Omn. agpec
JI2. | KopoBux OOmas xumus: Y4eOHUK JUIS By30B Mocksa: 15
1 |H.B. Bricmiag mkona,
2007
JI2. |Tnuaka HJL., |3amauu u ynpakHEHHS 10 00IIeH Mockga: FOpaiir, 20
2 |IlomkoB B.A. [ xumum: yaeOHO-TIpakTHUecKoe mocodme |2015
JI2. | Bapdomnomee |Ilommmepsr: MeTonudeckne ykasanus k| bpatck: bpl'V, 18
3 |BAA BBINOJIHEHHIO JabopaTtopHoi pabotei u | 2016
K CaMOCTOSITEBbHOMI paboTe
7.1.3. MeTonnueckue pa3padoTku
ABTODHI, 3arnaBue UznarensctBo, | Komn-Bo On. azpec
JI3. | Bapnausu Xumust: JTabopaTopHBIi IPAaKTUKYM Bbparck: bpl'Y, 195
1 |MA, 2010
Jlanuna C.®D.,
Kocmauescka
s H.IL.,
Honckas T.A.
JI3. [Pycuna O.b. | Xumus: METoANYECKUE YKA3aHUS UL Bbparck: bpI'VY, 132
2 MOJITOTOBKH CTYJIEHTOB K TEKYLIEMY U 2012
HUTOTOBOMY KOHTPOJIIO




ABTOpBI, 3armaBue W3narenscTBO, Kon-Bo O11. aapec
JI3. | JloHcKas Xumus: Yae6Hoe nocobue (mporpamma, |bBparck: Bpl'Y, 1 http://ecat.brstu.ru/catalog/Yuebus1e%
3 |TA, METOANYECKHE PEKOMEHIAINH, 2008 20u%?20y4e6H0-MeToguueckue o
KocmaueBcka | KOHTpOJIBbHBIE BONIPOCHI U 3a/1aHMs, 20mocobus/Xumus/Iorckas %
s HIL, IIPOrpaMMUPOBaHHBIE BOIIPOCHI IS 20T.A.%20Xnumus. Ya.mocobne%
Slckuna B.A. | caMOKOHTpOJIS) 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 | Ait-Jloroc CucteMa JUCTaHIIOHHOTO 00y4UeHUS

7.3.1.5 | AuTUBUpYCHOE MTporpamMMHoOe obectiedenne Dr.Web

7.3.2 llepevyenb HHGOPMALTHOHHBIX CIPABOYHBIX CHCTEM

7.3.2.1 | HaunonanbHas snexTponHas 6ubimoreka HOb

7.3.2.2 | OnexrpoHHas 6ubnuorexa bpI'y

7.3.2.3 | OnexTpoHHEIH Katanor oubnuoteku bpl'y

7.3.2.4 | «YHuBepcuTeTcKas oubnnoreka online»

7.3.2.5 | U3narenscTBO "JIaHB" 2JIEKTPOHHO-OMOIMOTEUHAS CHICTEMA

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUILITUHBI (MO YJISA)

2304 JlexunonHas aynuropust VYueGHast Mmebens
2420 JlaGopatopust obmmeit VYueGHast Mebens
HEOpraHU4ecKoi XUMUH Cron xumnuecknit, mkag BermspkHO#H 113-HK, nocka 3-a:1. kom6. [IA-34, Gapomertp-

aHepouss BAMM-1, cuctemMHblil 6J10K, MOHUTOp, NPUHTEP, KAJIOPHUMETP C MEPHBIM
CTaKaHOM, 3apsJHOE YCTPOHCTBO, XUMUUECKast TOCY 1A, TPUOOP JUIS MITTIOCTPALIUH
3aBHCHMOCTH U CKOPOCTH XMMHYECKUX PEAKIMH, CTOT yUEHHUECKUH.

2201 YuTANBHBIH 321 Nel VYyebnas Mebeib
Ob6opynosanue 10- I1K i5-2500/H67/4Gb (monutop TFT19 Samsung); npuntep HP Laser
Jet P2055D

2304 JlexunoHHas ayuTopus Yuebnas mebenb

9. METOANYECKHUE YKAZAHUA 1JISA OBYYAIOIIINXCA 110 OCBOEHHIO JUCIUIIVIMHBI (MO YJIA)

I[IpenonaBanue AUCIUIUIMHBL XUMHS IIPOBOJUTCS C UCIIONB30BAaHUEM CIEAYIOINX BUAOB 00pa30BaTENbHbBIX TEXHOIOTHH U GopM
OpraHHU3aIHy y4eOHOTo MpoLecca:

- JICKIHS, TIPOBEJICHHE KOTOPOH OCHOBAHO Ha aKTUBHOHW (opMe 00YUCHUS - YIIPaBIsieMOl Oecelie, MpH KOTOPOi 00yJaromuecs He
MACCUBHBIC CITYIIATEIH, & AKTUBHBIC YYACTHUKHU 3aHATHS, OTBEUAIOIME Ha BOIIPOCHI MpErnoaaBaresisi. Bompocs! mpemnoiaBaTesist
HalleJIeHbI HA AaKTUBU3AIIMIO POIIECCOB yCBOEHMs MaTeprana. [IpenoaBaresb 3apaHee HAMEUAeT CIHCOK BOIPOCOB,
CTUMYJIMPYIOLINX aCCOLMATUBHOE MBIIIUIEHUE U YCTAHOBIICHUE CBSI3€il C paHee OCBOCHHBIM MaTepHAIIOM;

- nabopaTopHble PabOTHl, OCHOBAaHHbIE HA MHTEPAKTUBHOM METO/Ie O0YUEHUs, IPU KOTOPOM 00yyaroIuecst B3auMOIeHCTBYIOT HE
TOJIBKO C TIPETOAaBaTesieM, HO U IpyT ¢ ApyroM.IIpu 3TOM TOMHUHHPYET aKTUBHOCThH 00YYAIOIMXCSI B TIpoliecce 00y4eHus. Mecto
MIPeToIaBaTeNsi B MHTEPAKTUBHBIX 3aHSATHAX CBOJAUTCS K HATIPABICHUIO NIEATEIHHOCTH O0YYAOIIMXCS HA JOCTIKCHUE TIeTIeH
3aHATHS;

- caMocTosTeNbHas paboTa, HalpaBJeHHAs Ha YIITyOleHue U 3aKperuIeHne 3HAaHUH 00yJalonIuXCsl, a TAKXKE Pa3BUTUE UX
MPAKTUYECKUX YMEHHI.3aKII0YaeTcsl B paboTe 00YYAIOIIUXCS € JICKIIMOHHBIM MaTepUaioM, IOUCKE U aHaJH3e MaTCPHAJIOB U3
JIUTEPATYPHBIX U AIEKTPOHHBIX UCTOYHUKOB UH(MOPMAITUH T10 33JJAHHOW TeME,M3yUCHUIO TEM,BLIHECCHHBIX Ha CAMOCTOSATECIHHYIO
MpopaboTKyY,TOATOTOBKE K JIA0OPATOPHBIM paboTaM,BBITIONTHEHNE KOHTPOJIBHOM Pa0OTHI, MTOATOTOBKE 3a4ETY;

-KOHTpPOJIbHAS paboTa — 0JTHa U3 OCHOBHEIX (DOPM MPOBEPKH 3HAHUH, BHITOIHEHHAS B COOTBETCTBHH C YICOHBIM ITAHOM,
CIOCOOCTBYIOIIAS 3aKPEIUICHUIO TEOPETHUECKUX 3HAHUH U (POPMHPYIOIAsl y CTYACHTOB AOIOIHUTEIBHBIC HABBIKA
CaMOCTOATENBHOTO aHANIN3a TeOpuH U npakTuku. KoHTponsHas paboTta mpeacTapiseT co00i MUCbMEHHBIH OTBET Ha BOMPOC
(BBINONTHEHUE KOHKPETHOTO 33/1aHMs), KOTOPBIH pacCMaTpUBAETCs B IPEJieaX HECKOIBKHUX pa3/ieNioB y4eOHOH NUCINIIINHEL.
ConepkaHne OTBETa Ha OCTABJICHHBIH BOMPOC BKIIIOYAST AEMOHCTPAIHIO aBTOPOM 3HAHHS TEOPHH BOIPOCA W TOHATHHHOTO
ammnapaTa, IOHUMaHHe CYIIECTBYOIIeH NPakTHKU. B KOHTpoabpHOM paboTe n3naraeTcs aBTOpCKoe IOHUMAaHKE BOIIPOCa,
OCHOBaHHOE Ha U3Y4YEHHBIX TEOPETUIECKUX MaTepHanax;

- TCKyI.I_lI/IfI KOHTPOJIb y‘{C6HBIX JIOCTKEHU I o6yqa}0mnxc>1, KOTOpLIﬁ IIPOBOAUTCA HA J'Ia60paTOpHLIX 3aHATUAX MYTEM 3alllUThl UMH




OTYETOB IO BBIMOTHEHHBIM J1a00PaTOPHBIM paboTaM;

- KOHCYJIBTAIlMH, IPOBOIUMEIE C 00yUarOIUMIICS B CIy4ae BOSHUKHOBEHHMS 3aTpyAHEHUI IpH H3ydeHnH Kypca. KoHcynpTarm
MO>KHO IOJIyYHTb 10 BOIIPOCAM OPraHHU3alluK CaMOCTOSATENbHOM pabOoThI, U 110 APYTUM OPraHU3aIlMOHHO-METOIMYECKIM BOIIPOCaM;
- 3auéT, K cjade KOTOPOTO JOIYCKAIOTCsl 00yJaroIIHecs], BEIOTHUBIINE BECh 00BEM 3aIIIAHIPOBAHHON PaOOTHI B yCTAHOBIICHHBIC
CPOKH, a2 IMEHHO: IOCETUBIIIKE JIEKIHH, BEINOIHUBIINE U 3alUTHBIINE Ta00paTOpHbIE pabOTHI U IPEICTaBUBIIHE 3aUTEHHbIC

KOHTPOJIBHBIC PabOTHI.

3au€t mpoBoAKUTCS HAa Oa3e BOMPOCOB K 3a4ETy.




