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1. HEJIX OCBOEHUS JUCIUITJINHBI

1.1 | dbopMupoBaHue y CTyICHTOB XUMHIECKOTO MBIIIUICHUS ITyTEM OCBOCHHS UMH OCHOBHBIX 3aKOHOB XMMHH, BRIPAOOTKN
HABBIKOB CAMOCTOSITEILHOT'O BHIIOJIHEHHS XMMUYECKOI'0 S3KCIIEPUMEHTA, OBJIaZICHUS TEXHUKOM IIPOBEACHUS XUMHYECKHX
PacyeToB IS MOCIIEAYIOIEr0 KOMIIETEHTHOIO IPUMEHECHHUS 10Ty YEHHBIX 3HAHUM IIPU OCBOCHUHU
o0menpoheccHoHaTBHBIX JUCIUIUIAH 1 000CHOBAaHHOTO IPUMEHEHHUS HX B IPO(GECCHOHATBHON 1SS TENEHOCTH.

2. MECTO JUCIIMIIJIMHBI B CTPYKTYPE OOII

uxa (pazgen) OOIT: 51.0.04.03

2.1 | TpeGoBaHusi K mpeaIBAPUTEIbHOIT TOATOTOBKE 00y4aIOIIErocs:

2.1.1 | Aucumruinaa Xumus 6a3upyercst Ha 3HAHUAX,IIOTyYCHHBIX TIPH U3YYCHUH B CPEIHEH LIKOJIE OCHOBHBIX 00pa30BaTEIbHBIX
IporpamMm

2.2 | AucuMnJuHbI M1 NPAKTHKH, AJI51 KOTOPbIX OCBOEHHE JAHHOI JMCHUNJIUHBI (MOAYJIs1) HEOOXOTUMO KAK
npeiIecTBYyOIIee:

2.2.1 | be3zonacHOCTD KU3HEAEATETLHOCTH

3. KOMIETEHLUY OBYYAIOIETOCSI, ®OPMUPYEMBIE B PE3YJIbTATE OCBOEHUSI JUCLIUTIINHBI
(MOJLY.JIsT)

OITK-1: CnocoGen pemiaTh THIOBBIE 321241 NPOecCHOHATbHOI 1eATeTbHOCTH HA OCHOBE 3HAHUII OCHOBHBIX 3aKOHOB
MaTeMaTHYeCKHMX U eCTeCTBEHHBIX HAYK ¢ IPUMeHeHeM HH(OPMAIMOHHO-KOMMYHHKAIIMOHHBIX T€XHOJIOT Ui

Wupukarop 1 | OIIK-1.1.
Hcnosb3yeT OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX TUCITMILIMH JJIS pellicHHs CTAaHIapTHBIX 33734 B 0071aCTH
VIpaBJICHUS KAYECTBOM JIECO3arOTOBUTEIBHOTO U JIEPEBOIICPEpadaTHIBAIONICTO IPOU3BOICTBA

B pesyibTaTe 0CBOCHHS JUCHUILUIMHBI 00y4alOIMiics 10/KeH

3.1 | 3nars:

3.1.1 - OCHOBHBIC 3aKOHbI €CTCCTBCHHOHAYYHbIX JUCIHUIIIINH.

3.2 | YMeTh:

3.2.1 - UCIIOJIb30BAaTh OCHOBHBIC 3aKOHBI €CCTCCTBCHHOHAYYHBIX AUCHUIUINH JJId pEHICHUA CTaHAAPTHBIX 3a1a4.

3.3 | Banagern:

3.3.1 | -HaBBIKAMH HCIIOJIH30BAHMS OCHOBHBIC 3aKOHBI C€CTCCTBCHHOHAYYHBIX AUCUHUIUINH JJI PEHICHHUA CTAHAAPTHBIX 3aJa4 B
o0sacTa YIIpaBJICHUS Ka4YE€CTBOM JIECO3arOTOBUTEIBHOI'O U nepeBonepepa6aTLIBaI0mero IIPOU3BOJICTBA

4. CTPYKTYPA U COAEPKAHUE JUCIHUIIJINHBI (MOJXYJIS)

Kon Bun HaumenoBanmue pasnesnoB u | Cemectp / | Yacos | Komneren- | Jluteparypa | Unre | IIpumeuyanune
3aHATHAL | 3aHATHSA Tem Kypc U PaKT.
Paspnen |Pazgea 1. O0mas u
HEOPTraHUYeCKasi XUMUS
1.1 Jlex CtpoeHue aToMa. 1 0,5 OIIK-1 JI1.2 0 OIIK-1.1
Ilepronuueckuii 3aKoH U JI1.3J12.1
IIEpUOANYECKAsT CUCTEMA JI2.2J13.1
.M. MenpaeneeBa JI3.2
1.2 Jlex OCHOBHBIE IIOHSTHS ¥ 3aKOHBI 1 0,2 OIIK-1 JI1.2 0 OIIK-1.1
XUMHH JI1.3J12.1
JI2.2713.1
JI3.2
1.3 Jlex XUMHMYECKasl CBSI3b,0CHOBHBIC 1 0,4 OIIK-1 JI1.2 0 OIIK-1.1
XapaKTePUCTUKU XUMHUYECKOU JI1.3J12.1
CBSI3U JI2.2J13.1
JI3.2
1.4 Cp Wzydenne 1eKIHOHHOTO 1 15 OIIK-1 JI1.2 0 OIIK-1.1
Marepuana JI1.3J12.1
JI2.2713.1
JI3.2
1.5 Kontp.pa | Crpoenue aroma 1 5 OIIK-1 JI1.2 0 OIIK-1.1
0. [Teproguyeckuii 3aKoH JI1.3J12.2J13.
.. MenneneeBa. XuMuaeckast 4
CBSI3b
1.6 Jlex OCHOBHbIE KJIACCHI 1 0,35 OIIK-1 JI1.2 0 OIIK-1.1
HEOpPraHUYECKHUX COCIMHCHUN JI1.3J12.1
JI2.2713.1
JI3.2




1.7 JIab OCHOBHBIC KJIaCChI 0,5 OIIK-1 JI1.2 0,1 OIIK-1.1
HEOPraHWYECKHUX COCIMHCHUN JI1.3J12.1 Kpyrabii
JI2.2J13.1 CTOI
JI3.2 ( muckyccus,
ebatsl),pabot
a B MaJIbIX
rpymmax

1.8 Jlex PactBOpBI,CrIOCOOBI 0,5 OIIK-1 JI1.2 0 OIIK-1.1
BBIpAKEHUS KOHIICHTPALUU JI1.3J12.1
pacTBOpPOB, PaCTBOPHI JI2.2J13.1
3JIEKTPOJIUTOB,TEOPUS JI3.2
JJEKTPOJIUTUYECKON
nucconuanuu.l ' uaponus coneu.

1.9 JIab DIEeKTPOTUTHYECKAS 0,5 OIIK-1 JI1.2 0,2 OIIK-1.1
mucconuanyst. I'maponus JI1.3J12.1 Kpyrusii
coneit JI2.2J13.1 CTOJ

JI13.2 (nuckyccus,n
e0atsl),paboT
a B MaJIbIX
rpymmnax
1.10 Cp Wzydenne 1eKIHOHHOTO 12 OIIK-1 JI1.2 0 OIIK-1.1
Marepuana JI1.3J12.1
JI2.2713.1
JI3.2
1.11 Kontp.pa | OcHOBHBIE KITacCHI 6 OIIK-1 JI1.2 0 OIIK-1.1
0. HEOpPraHUYeCKHUX JI1.3J12.1
coenuaeHui. CiocoOb! JI2.2J13.4
BBIpKEHUS KOHIICHTPALUH
pactBopoB.PacTBopsI
3JEKTPOIUTOB, TEOPUS
3IEKTPOIIUTUIECKON
nuccouuanuu. I uaponus coneit.
1.12 DK3aMeH | MOATOTOBKA K 9K3aMEHY 2 OIIK-1 JI1.2 0 OIIK-1.1
JI1.3J12.1
JI2.2713.1
JI3.2
1.13 Jlex OKHUCIUTENBHO- 0,5 OIIK-1 JI1.2 0 OIIK-1.1
BOCCT@HOBUTEIJILHBIE JI1.3J12.1
peakuuu, TuIbl OKUCAUTETBHO- JI2.2J13.1
BOCCTaHOBHTEJIBHBIX JI3.2
peaxuuii.CocraBienue
YPaBHEHUH OKHCIUTEIbHO-
BOCCT@HOBUTEITLHBIX PEAKINi
( MeTOJ PEKTPOHHOTO
OanaHca)
1.14 JIab OKHCIIUTENBHO- 0,5 OIIK-1 JI1.2 0,2 OIIK-1.1
BOCCTaHOBHTEJIBHBIE PEAKIIHH. JI1.3J12.1 Kpyrusiii
JI2.2713.1 CTOJ
JI13.2 (muckyccus,n
ebaTbr),pador
a B MaJIbIX
rpymnmnax
1.15 Cp Wzydenne 1eKIHOHHOTO 15 OIIK-1 JI1.2 0 OIIK-1.1
Marepuana JI1.3J12.1
JI2.2713.1
JI3.2
1.16 Kontp.pa | OxucnutensHo- 5 OIIK-1 JI1.2 0 OIIK-1.1
0. BOCCTaHOBUTENIbHBIE PEAKIIUN JI1.3J12.1
JI2.2713.4
1.17 OK3aMeH |OATrOTOBKA K 3K3aMEHY 3 OIIK-1 JI1.2 0 OIIK-1.1
JI1.3J12.1
JI2.2J13.1
JI3.2
Paznen | Paspes 2. ®duznyeckas u

KoJUIoMIHasi XUuMHUs




2.1 Jlex OCHOBBI XUMUYECKOI 0,3 OIIK-1 JI1.2 0 OIIK-1.1
tepmonuHamuku LII u 111 JI1.3J12.1 Jlekuus -
3aKOHBI TEPMOJVHAMUKHY. JI2.2J13.1 Oecena

JI3.2

2.2 JIab OnpeneneHre TeIoBOro 1 OIIK-1 JI1.2 0,3 OIIK-1.1
a¢dexTa peakiuu JI1.3J12.1 Kpyrabii
HelTpanunanuu JI2.2J13.1 CTOJI

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

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

MaTepuana JI1.3J12.1
JI2.2J13.1
JI3.2
2.4 Kontp.pa |LILu III 3axons! 5 OIIK-1 JI1.2 0 OIIK-1.1
0. TEPMOJIUHAMUKHU JI1.3J12.1
JI2.2J13.4

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

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

2.6 Jlex OGmue cBoiCTBa pacCTBOPOB. 0,5 OIIK-1 JI1.2 0 OIIK-1.1
CBoiicTBa pacTBOpOB JI1.3J12.1
3JIEKTPOJINTOB U JI2.2J13.1
HEDJIEKTPOIUTOB.J{aBnenue JI3.2
HaCBIIIEHHOI' 0 apa
pacTBOpHUTENs, TEMIIEpaTypa
3aMep3aHus U
KHITEHUSI,0CMOTHYIECKOE
JIaBJICHUE PACTBOPOB

2.7 JIab CKOpOCTh XUMHUYECKHX 0,5 OIIK-1 JI1.2 0,2 OIIK-1.1
peakuuii. XuMU4eckoe JI1.3J12.1 Kpyrubiii
paBHOBECHE JI2.2J13.1 CTON

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

2.8 Cp 10 OIIK-1 JI1.2 0 OIIK-1.1
W3ydenne 1eKIMOHHOIO JI1.3J12.1
MaTepuana JI2.2713.1

JI3.2
2.9 KonTtp.pa | CkOpocTh XUMHUYECKUX 5 OIIK-1 JI1.2 0 OIIK-1.1
0. peakuunii. Xummaeckoe JI1.3J12.1
paBHOBecHe. JI2.2713.4
2.10 Jlex Kommounneie 0,25 OIIK-1 JI1.2 0 OIIK-1.1
PacTBOPHI,IIOJIy4eHHUE,CBOCTBA JI1.3J12.1
, IPUMEHEHHE JI2.2J13.1
JI3.2
2.11 Jlex DIEKTPOXUMHYECKHE 1 OIIK-1 JI1.2 0 OIIK-1.1
MIPOLIECCHL. DIEKTPOIIH3. 3aKOHBI JI1.3J12.1
3JIEKTPOJIH3a JI2.2J13.1
JI3.2
2.12 JIab DIEKTPOXUMHYECKHE 1 OIIK-1 JI1.2 1 OIIK-1.1
MIPOLIECChI JI1.3J12.1 Kpyrunsiit
JI2.2J13.1 CTOJI
JI3.2 (muckyccus,
ebaTsr),pador
a B MaJIbIX
rpymmax
2.13 Cp N3yueHne neKIMOHHOTO 10 OIIK-1 JI1.2 0 OIIK-1.1
MaTepuaia JI1.3J12.1
JI2.2J13.1

JI3.2




2.14 Kontp.pa | Dnexrponns.3akoHEI 1 4 OIIK-1 JI1.2 0 OIIK-1.1

0. AJICKTPOJIH3a JI1.3J12.1
JI2.2713.4
2.15 OK3aMeH | MOATrOTOBKA K 3K3aMEHY 1 2,5 OIIK-1 JI1.2 0 OIIK-1.1
JI1.3J12.1
JI12.2J13.1
JI3.2
Paspmen | Pasmen 3. AHanuTn4yeckas
XUMHUSA
3.1 Jlex TeopeTnueckne OCHOBBI 1 0,5 OIIK-1 JI1.2 0 OIIK-1.1
aHAITMTHYCCKOMN JI1.3J12.1
XUMHHU. AHATUTUYECKAN JI2.2J13.1
CHTHA. JI3.2

KauecTBeHHbIl 1
KOJIMYECTBEHHBIN aHAIN3

3.2 Cp N3yueHne NeKIMOHHOTO 1 8 OIIK-1 JI1.2 0 OIIK-1.1

MaTepuana JI1.3J12.1
J12.2713.1
J13.2

33 DK3aMeH | MOATrOTOBKA K 9K3aMEHY 1 1 OIIK-1 JI1.2 0 OIIK-1.1

JI1.3J12.1
J12.2J13.1
JI3.2

Pasgen | Paspen 4.
BrbicokomoiekyJisipHbIe

coeIMHeHHUst
4.1 Cp W3y4denne 1eKLMOHHOIO 1 10 OIIK-1 JI1.1J12.1J13. 0 OIIK-1.1
Marepuana 3
4.2 DK3aMeH | MOATrOTOBKA K 9K3aMEHY 1 0,5 OIIK-1 JI1.1J12.1J13. 0 OIIK-1.1
3
43 Jlex OO011Ke MOHITHS O 1 0,5 OIIK-1 JIT.1JI12.1J13. 0 OIIK-1.1
BBICOKOMOJIEKYJISIPHBIX 3
COCTUHEHUSX.

Knaccudunkarmms.Crpoerne
MeTtonpl cuHTE3a. XUMHYECKHE
MIPEBPAILEHHS U IECTPYKLHUS
BMC.IlonumepHsbie
KOMIIO3HUITUH, IPUMEHEHUE.

5. OBPA3OBATEJIBHBIE TEXHOJIOT'A

O0pazoBaTeNbHBIE TEXHOJIOTHH C MCIIOIb30BaHNEM aKTHBHBIX METOJIOB 00yUeHHMS (JIEKINS — Oecera, KU — AUCKYCCH,
npoOJIeMHas JeKIHUs, JTEKIHs-BU3yaIn3anus, JeKIIs ¢ 3apaHee 3alIaHiPOBAHHBIMU OIMIMOKaMH, JICKIHS — Ipecc-KoH(epeHnus,
JEKLHs ¢ pa300pOM KOHKPETHBIX CUTYalUH, JIEKIHA-KOHCYIBTALHS, 3aHATHS C IPUMEHEHUEM 3aTPYAHSIOMINX YCIOBHH, METO/IBI
TPYIIIOBOTO PENICHUS TBOPUSCKHX 3aa4, METO Pa3BUBAIOIIEHCS KOOTIEpaIIii)

O0pazoBaTeNbHBIC TEXHOJIOTHH C MCIIOIb30BaHNEM HHTEPAKTHBHBIX METOIOB 00y4YeHNs (KPYTIBIHA CTOM (AUCKYCCHs, Ne0aTsl),
CeMUHap - HccienoBanue, ceMuHap «lIpecc — aHTHIpEce), MO3TOBOII IITYypM (OpeifHCTOpM, MO3roBast aTaka), AEIOBEIE,
MMUTAIMOHHEIE, ONIEPALOHHBIE U POJIEBBIC UIPHI, case-study (aHaIN3 KOHKPETHBIX CUTYalli, CHTYallMOHHBII aHAJIN3), MacTep
KJIacC, TUAAKTHYECKHE UTPHI)

TeXHONOTHS AUCTAaHIIMOHHOTO 00yUYeHHS (TIoTydeHre 00pa3oBaTeIbHBIX YCIyT 0€3 MOCEICHNST YHUBEPCUTETA, C TIOMOIIBIO
COBPEMEHHBIX CUCTEM TEJIEKOMMY-HUKAIUY (IEKTpOHHAst mouTa, IHTepHeT 1 Ap.))

TpanumuonHas (penpoyKTHBHASL) TEXHOIOTHS (IPETIoaBaTellb 3HAKOMUT 00YUatOIUXCs C OPSIKOM BBITIONHEHNS 3a/JaHus,
HaOJIOAaeT 32 BHIIIOJIHEHNEM U ITPU HEOOXOMMOCTH KOPPEKTHPYET paboTy 00yJaroImuxcs)

TexHONMOT s KOJUICKTUBHOTO B3auMO/IeiicTBISI (paboTa B MaJIbIX TpyIIax) (CaMOCTOATENEHOE H3yUeHNE 00yJaroIIIMICS HOBOTO
MaTepHalia MmocpeICTBOM COTPYTHHUYECTBA B MAIIBIX TPYIIIaX, Ja€T BO3MOKHOCTh BCEM YUaCTHHKAM y4acTBOBaTh B paboTe,
MPAaKTUKOBATH HABBIKU COTPYIHUYECTBA, MEKITMIHOCTHOTO OOIIEHNS)

6. POHJ OIEHOYHbIX CPEICTB

6.1. KonTpoabHbIe BONPOCHI M 32 JaHUS

WnnuBuyansHoe cobeceioBaHe CO CTyJEHTaMU JUlsl IOJTyYeHusl JOMycka K JabopaTOpHBIM paboTaM BO BOIIPOCAM OCHOBHBIX
TEOPETHUYECKUX CBEJCHHUM, 1N 1TabopaTopHOH paboThl, 000pYI0BaHUIO, NCIIOB3YEMBIX PEaKTHBAX,METOANKE BBHITIOTHEHHUS
paboTHI,BBIBOAAX IO MOIYIEHHBIM Pe3yIbTaTaM.




Bompocs! 11t HIMBUAYaIbHOTO cobeceJOBaHUs CO CTyACHTaMH AT MOTyYeHHUs JOIyCcKa K 1a00paTOpHBIM paboTaM:

JlaboparopHas padora 1
OCHOBHBIE KJIaCCHI HEOPTAaHUIECKUX COCTHHCHUI
1.Kakast cBSI3b CyLIECTBYCT MEKILY:
a) OCHOBAHUEM U KUCIIOTOI;
0) OCHOBHBIM OKCHJIOM ¥ OCHOBaHHEM;
B) METAJJIOM ¥ OCHOBHBIM OKCHJIOM;
I') KHCJIOTHBIM OKCHJIOM M KUCJIOTOIf;
1) OCHOBHBIM OKCHJIOM H KHUCIIOTOH;
€) KUCTIOTHBIM OKCHJIOM M OCHOBaHHUEM;
) OCHOBHBIM OKCHJIOM M KHUCJIOTHBIM OKCHJIOM.
2. C xakuM H3 MEePEYMCICHHBIX BEECTB BCTYMHUT B peakiuio ruapokens 6apus: CO2,SO3,HNO3,NaOH,Fe(OH)
3,A1203.CocTtaBbTe ypaBHEHHUS XTHX PEaKIHi B MOJIEKYJSIPHOH W HOHHOH (opMax.
3.C kakuMH U3 NIEPEUUCICHHBIX BEIECTB BCTYMHUT B peakuuro cepHas kucnota: KOH,CuO,Ba(OH)2,AL203, H3PO4.CoctaBbTe
YpaBHEHHS BO3MOXKHBIX PEaKLUil B MOJIEKYJSIPHON U HOHHOU (opMax.
4. Kakue okcunsl coorBeTcTBYIOT Kuciotam:HNO3,HNO2,H2S04,H2CO3,H3PO4.
5. HazoBute comn:NaHSO03,Na2S04,CuS,Ca(HCO3)2.Ykaxure criocoObl UX MOTYICHUSI.
6. C KakuMH U3 IepeurCIeHHBIX BEIIECTB BCTYNUT B peakimio cepHas kuciaora:Na2CO3,

JlabopatopHras padota Ne 2
DnexTpoauTHieckas auccouuanus. uapoaus conei

1.YT0 Takoe KMCIOTHI, OCHOBAHMUS U COJIM C TOUKHU 3PCHHUS TEOPHUH IEKTPOIUTHICCKOM TUCCOHaIin?

2. Yto Takoe CTeneHb MIEKTPONINTHIecKol nucconnanuu? OT Kakux (pakTopoB OHA 3aBHUCHT.

3. YTo Takoe KOHCTAaHTa MEKTPOIUTHYECKON Auccounanmu? OT KakuxX (akTopoB OHA 3aBUCHT?

4. Ilpy KakuX YCIIOBUSIX peaKLUs MEXKIY IEeKTPOIUTaMU MPOTEKAET 10 KOHLa?

5. Kakosa konnenTpanst nonoB[ H+ ] B pactBope H NO3 mpu ¢=0,01 monb./1? YUemy paBen pH pactBopa?

6.Yto Takoe pH? KakoBa maremaTnyeckasi 3aBUCUMOCTb MeXy pH U KOHIIeHTpauueil Bonopoaubix noHos[ H+] .

7.4T0 Ha3BIBAETCS HOHHBIM MPOU3BEAECHHE BOABI U UEMY OHO paBHO npu 22 rpangycax C.

8. HanmmmmTe ypaBHEHHS peaknuii THAPOIN3a CICIYIOIINX COJICH ( €CITM TaKOBOW IPOTEKaeT):
KCN,K3P04,CrCL3,Al12( SO4 )3 B MONEKyISIpHOM ¥ HOHHOM BHUJIE.

9.VkaxkuTe KaKylo peakLuio Ha JJakMyc uMeroT pactBopsl coneii: KCL, K2 S,Na2 SiO3, NH4NO3,Cr(NO3)3 .

10. Ot xakux (HaKTOPOB 3aBUCHUT TUAPOIIU3 COJICH.

JlabopaTopHast paboTa Ne3
OKHCITUTENEHO-BOCCTAHOBUTEIBHBIE PEAKIIUU.
1.0npenenuTe creneHb OKUCIEHUS aTOMOB B coeinHeHusAx u noHax: CrO4 2- , HNO3, KCLO3,S042- ,PO43-, K3 POA4.
2.Kak u3MeHAI0TCS OKUCIUTEIbHO-BOCCTAHOBUTENIbHBIE CBOMCTBA 3JIEMEHTOB B IIEPUOIax U IpyMax NepPUOAUYECKON CHCTEMBI
JI.. Menneneena.
3.Kakue cymniecTByoT THIIBI OKUCIIUTEIBHO-BOCCTAHOBUTEILHBIX peaKIUi?
4.MoOXeT 1 OJTHO ¥ TO YK€ BEIIECTBO OBITh OKUCIUTENEM 1 BOCcCTaHOBHUTENeM? [IpuBenuTe MpUMeEpHI.
5.YKaxuTe B IEPUOTUIECKON CHCTEME dJIEMEHTHI, o0nagarone Hanbosee CUIbHBIMUA BOCCTAHOBUTEIBHBIMUA W OKHCIUTEIbHBIMU
CBOMCTBaMHU.
6.CocTaBbTe JIEKTPOHHBIE CXEMBI U HAMUIIATE YPaBHEHHS PEaKIUi B MOJICKYJISIPHOM (hOpME U B HOHHO-2JIEKTPOHHOM BHJIE:
a)NaNO3 +Nal +H2S04 —Na2S04 +NO +12 + H20
6) Br2 + HNO3 + H20— HBr +HNO3 .

JlabopatopHas padota Ned
OmnpeneneHue TEMI0BOro 3¢ deKTa peakul HeTpanru3anuu
1.Kakue ypaBHeHUs Ha3bIBaIOT TepMoxumueckumu? IIpuBeaure mpumepsl.
2.Ha uro yxasbiBaeT 3Hak A H B npoBenéHHOM ombiTe?
3. 415 KaKuX U3MEPEHUN UCIIOIb3YETCsl KAJIOPUMETPUUECKAsl yCTaHOBKA?
4.1Ipu KakuX yCIOBHAX TEIUIOBOH 3(h(HEKT peakuy YHCICHO PaBeH U3MEHEHUIO SHTAIBIUH?
5.YT0 moKa3bIBaeT 3HTAIBMUSA?
6.J17151 KaKOTO BEIIECTBA YHTAIBINS 00pa30BaHUS PaBHO HYJIIO?
a) H202, 6) H2 SO4, B) O2, r) O3.

JlabopatopHas padota Ne5
CKOpOCTb XMMUYECKUX peakluil. XUMHUUECKOE PABHOBECUE
1.B uém 3akmrouaeTcst KHHETHUECKask XapaKTepUCTUKa XUMU4ecKkoi peakun? OT kakux (akTOpOB 3aBUCUT CKOPOCTh XUMHYECKOH
peakuuu?
2.Kakue peakiuy Ha3bIBalOTCS OOPaTUMBIMU M KaKie HEOOpaTHMBIMU?
3.Kaxoit Bug uMeeT KHHETHUECKOe ypaBHEHHE H3ydaeMo B ombITe 1 peaknun?
4.ITouemy B KauecTBe NEPBOI TOUKH KPUBOH CKOPOCTH PEAKIHU B IEPBOM OMBITE IPABOMEPHO UCIIOIb30BaTh TOUKY Hauana
KoOpauHat?
5.Ilouemy rpaduyeckas 3aBUCHMOCTb CKOPOCTH PEaKIUH OT TEMIIEPATYPhI He MOXET BBIPakKaThCs MpAMoi TiHMeH? cnonbs3ys
ypaBHeHHe Bant- ['odda, ycranosute hopMy  JIuHHU U 0OOCHYMHTE, TIOUEMy Hellb3sl HAUMHATH Ty JIMHUIO OT Havyaja KOOpAUHAT.




6.BrIpazuTe MaTeMaTHYECKU CKOPOCTH CIEAYIONINX PEaKIii, TPOTEKAIOIINX B TOMOT€HHOM cpejie:
a)N2+02 - 2NO B)2NO + 02 — 2 NO2
6) N2 +3H2 — 3NH3
7. Hammmmmre BeIpaskeHNE KOHCTAHT PABHOBECHS AJISI CIIEAYIONINX OOPAaTHMBIX PEaKIIHH:
a)N2+02 < 2NO B)H2+CL2 < 2HCL
6) N2 + 3H2 < 2NH3

Jla6opaTopHast paboTa Ne6

ONeKTPOXUMUYECKHE TTPOLECCHI

1.Kakoii npouecc Ha3pIBaeTCsl IEKTPOIU30M?

2.00BsCHUTE, KAKOH AIIEKTPOA B ONBITE | SABISETCS KaTOIOM, a KAKOW — aHOJJOM.

3.ITouemy U3MEHMIICA LIBET PacTBOPA B KATOJTHOM M aHOJHOM MPOCTPAHCTBE AIIEKTPOIU3EPA B onbITax 2 u 37
4.Kakue 351eKTpo/ibl Ha3bIBAIOTCS HHEPTHBIMU? 13 KaKKMX MaTepuanoB OHM  H3rOTaBIMBAIOTCS?
5.Ha xakoM 3JekTpo/ie B ombITe 4 mosBisieTcst Oypsoiil Han€T? Uto 310 3a BelecTBo?

6.00BsICHUTE, UCTIONB3YS PE3yIbTAThI OIBITA 5, KaK IPOTEKAET 3IEKTPOJIU3 C PACTBOPHUMBIM aHOIOM.
7. UeM OTIHUAIOTCS MIPOLIECCHI ANIEKTPONN3a, IPOTEKAIOIIE B PACTBOPE M PACILIABE 3IEKTPONIUTA?

8. Kakue BeniectBa MOTyT BOCCTaHABIUBAThCS HAa KaToe?

9. Kakue BelecTBa MOI'yT OKUCIITHCS HA aHOE?

6.2. Tembl NUCBMEHHBIX PadoT

KonrpospHas paboTa 1o Bonpocam pa3aesioB AUCHUILIMHEL: pa3aens! 1,2

Bormpocsl KOHTpOITBHOM PabOTEHL:
Pazgen 1.00mas 1 HeOpraHUIeCcKast XUMHUSL.

1.Ctpoenue atoma. [lepuoanueckuii 3akoH /I.11.Menneneesa.

2.XUMHYECKasi CBSI3b.

3.OCHOBHBIE KJIACCHI HEOPTAHUYECKUX COSAUHEHUH.

4.Crioco0B! BBIpaKeHUsI KOHIIEHTPALUH PACTBOPOB.

5.Teopus 3ME€KTPOIUTUUECKOHN TUCCOLMALINN.

6.I'unponus coneit.

7.OKUCIUTENTFHO-BOCCTAHOBUTEIBHBIE PEAKIINH.

Paznen 2.@usznyeckas u KOJUIOUIHASL XUMUS
1.LILIII akoHBI TEpMOAUHAMUKH.
2.CKOpOCTb XUMHUYECKUX PEaKIUil, XHMUIECKOe PaBHOBECHE.
3.0OnekTpoaun3.3aK0HbI AJIEKTPOIIH3A.

6.3. ®oH/1 OLIEHOYHBIX CPEICTB

Bormpocsl k 3x3aMeHy:

Pazmen Nel OOrmas 1 HeopraHHUIecKast XUMUS

1. Ilepuoauueckuii 3akoH u nepuoguueckas cucrema JI.1.Menneneesa. [lepuonel, ceMeicTBa, TPyIIIbL.
2. ITopsinkoBeIii HOMEp neMenTa. 3akoH Mo3nu. 3HaueHue nepruoanyeckoro 3akona J[.11.Menneneesa.
3. KBaHTOBO-MeXaHU4YEeCKas MOZENb CTpOeHuUs aToMa. KBaHTOBBIE uncia.

4. IIpyHIMITE ¥ TPaBUJIa COCTABIICHHUS MIEKTPOHHBIX U TpadUIecKux GOopMyIsI MHOTOIIEKTPOHHBIX aTOMOB: IIPHHITAIT HANMEHBIIEH
sHepruu, npuHuun Ilaynu, npasuno Xynna, npasuio Kiedkosckoro.

5.1IprunHa nepuoAUYHOCTH U3MEHEHHS CBOMCTB IEMEHTOB B psiax U nepuojax. [leproandeckoe n3MeHeHHe KUCIOTHO-
OCHOBHBIX M OKHCIIUTEIBHO-BOCCTAHOBUTEIFHBIX CBOMCTB 1 XUMUYECKOH aKTHUBHOCTH SJIEMEHTOB.

6. MexaHU3MBI 00pa30BaHMs XUMUIECKOH CBA3U. THUIIBI XUMIUECKOH CBS3M.

7.Nonnas cBsi3b. CTpyKTypa HOHHBIX COETUHEHUH.

8.KoBanenTtHas cBs3b. CBOWCTBA KOBAIIEHTHOM CBA3U: MOJSIPHOCTb, HAIIPABIEHHOCTh,HACKIIIAEMOCTh

9. O0m1as XapakTepuCcTHKa 1 KilacCU(HUKAIHSI METaJUIOB.

10 Xumudeckue CBOICTBO METaLIOB.

11.05exTpoHHOE CTpOeHHE U (PU3NUECKIE CBOWCTBA METAILIOB.

12.Crioco0s! BEIpa)KeHNS KOHIIEHTPALIHH.

13.Jucconmanust 31eKTpoauToB. CTeneHb U KOHCTaHTa JUCCOIMai. 3akoH pa3dasnenus OcTBanba.
14.2nextponutrueckas gucconuanus Boasl. [Tonsrue pH.

15.'maponus coneil. IlpaBuna cocraBieHus: ypaBHEHUH THAPONN3a.

16.Knaccudurkanms oKnCIHTEIFHO-BOCCTAHOBUTENBHEIX peakiid (OBP).

17.Metop snexTpoHHOro 6anaHca s moadopa ko3¢ unueHToB B ypaBHeHHIX OBP.

Paznen Ne2 dusnyeckast U KOJIIOUIHAS XUMHUS

1.1, IT u III 3axoHBI TEpMOIUHAMUKH.

2.3akoH ['ecca u cnencTBUs U3 HEro. JHTANBIMS 00pa30BaHMUsI XUMUYECKUX COeTMHEHUH.
3.ITonsaTue 00 sHTpONHH. MI3MEHEHUE SHTPOITUH MPH XUMHUYIECKUX PEAKIUAX U (Pa30BbIX Mepexoax.
4.Onerpus ['md6ca peakunu. HanpaBieHHOCTh XUMHUYECKHX TTPOIIECCOB.




3.IloHsITHE CKOPOCTU TOMOT€HHOH U TeTepPOreHHON XUMHUYECKON PeaKIIUH.

4.®aKTopsl, BAUAIOIIUE HA CKOPOCTh XUMUYECKON peaklu.3aKoH AeiCTBUs Macc.

5. DneMeHTHI TeOpHH KaTann3a, [ OMOTeHHHBIH 1 reTepOreHHBIH KaTalus.

6.06paTuMble 1 HeOOpaTHMBIE XMMUYECKHE peaknuu. Xumudeckoe paBHoBecue. [Tpuanum Jle-1llaTtense.

7. BausiHue TemnepaTypbl Ha CKOPOCTh XUMUYecKoi peakunu. 3akonsl Bant-I'odda u Payns qns pa3daBieHHBIX pacTBOPOB
HEDJIEKTPOJIUTOB.

8. Kimaccngukanus qUCepcHBIX CHCTEM.

9. Konnounssle pacTBOPHLMOTYyUCHHE, CBOHCTBA, MPUMEHEHUE.

10.ITonsiTHe 00 JIEKTPOIHBIX NOTEHIMANAX, NX U3Mepenue. CtannapTHslil sanekrpoa. Popmyna Hepacera.

11. T'anpbBaHUYECKUN AIIEMEHT KaK XMMHUYECKUNA UCTOYHHK JIEKTPHUECKOTO TOKA.

12. DnexTponu3 pacTBOPOB U PACIUIaBOB. 3aKOHBI AIEKTPOIH3A.

13. DnexTpoaHbIe Mpoleccs Mpu dekTponuse. [IpaBumna cocraBneHus ypaBHEHUI MPoLEcCcoB, TPOTEKAIOMINX Ha IIEKTPOAAX.
14. Koppo3zus metamioB. OCHOBHBIE BU]IbI KOPPO3HUH.

15. MeTtoap! 3aIIUTHI METAJUIOB OT KOPPO3HUH.

Pazgen Ne3 Ananuruueckass XUMHS

1. KaduecTBeHHbIC peakIiy Ha KATHOHBI 1 aHUOHBI.

2. MeTobl KOJIMYECTBEHHOTO XMMHUYIECKOTO aHAIN3a: KHCIOTHO-OCHOBHOE M OKHCIIHTEIHHO-BOCCTAHOBUTENFHOE TUTPOBAHHE,
TPaBUMETPUYECKHUN U KOJIOPUMETPUUECKUN aHAIIN3.

Paznen No4 BeicokoMOJIEKyIApHbIE COETUHEHHS

1. O6mue cBeeHUs 0 BEICOKOMOJIEKYIISIPHBIX COCUHCHUSX (TOTNMepax).
2. CrpoeHue 1 CBOMCTBA BAXKHEHIINX CHHTETHYECKHUX ITOJIMMEPOB.

3. IIpuMeHeHNe CHHTETHIEeCKUX ITOJIMMEPOB.

6.4. IlepeueHb BH/10B OLICHOYHBIX CPEACTB

BOHpOCBI JJIs1 KTHAUBUAY AJIBHOT'O CO6CCCZ[OBaHI/I$[, KOHTPOJIbHasA pa60Ta, 3K3aMCHALIMOHHBIC BOIIPOCHI (6I/IJ'ICTI)I)

7. YHEBHO-METOJANYECKOE 1 THO®POPMAIIMOHHOE OBECIIEYEHUE JUCHUIIJIMHBI (MOAY JIS)

7.1. Pexomenayemas Juteparypa

7.1.1. OcHoBHasi JJuTEpaTypa

ABTODBI, 3ariaBue H3narenbcTBo, Koi-Bo D11 azmpec
JI1. | CemunkoB BrIcokOMONEKyIsIpHbIE COEAUHEHNUSA: Mockaa: 75
1 [IO.H. Y4eOHUK IS By30B Axanemus, 2006
JI1. |T'muaka HJL | OOmas xuMust: ya9eOHUK 1 Mocksa: FOpaiir, 101
2 GakanaBpoB 2014
JI1. | CyBopoB OO0mas XuMus: y4eOHUK CaHkt- 1 URL.: http://biblioclub.ru/index.php?
3 | A.B.,Huxonn [etepOypr: Xum page=book&id=599264
ckuii A.B. m3nart, 2020
7.1.2. JlonojHuTEIBHAS JIUTEPATypa
ABTOpBHI, 3aryaBue WznarensctBo, | Komn-Bo On. aapec
JI2. | KopoBux OO0mras xumus: Y4eOHUK JUTS BY30B Mocksa: 15
1 |H.B. Bricmas mkona,
2007
JI2. [Tnunka HJL., |3agaum u ynpakHeHus 1o oO1meit Mocksa: FOpaiir, 20
2 |IlomkoB B.A. |xuMuu: yueOHO-pakTHYeCcKOe mocodue | 2015
7.1.3. MeTtoanyeckue pa3padoTku
ABTODBI, 3arnaBue UznarensctBo, | Kom-Bo On1. ampec
JI3. | Bapnausin Xumust: JIabopaTopHBIN MPAKTHKYM Bbparck: bpl'Y, 195
1 |[MA, 2010
Jlanuna C.®D.,
Kocmauescka
s H.IL.,
Honckas T.A.
JI3. | Pycuna O.b. | XuMust: MeToguuecKue yKa3aHus JUIs Bbparck: bpl'V, 132
2 MIOJITOTOBKU CTYAEHTOB K TEKYLIEMY U 2012
HUTOTOBOMY KOHTPOITIO
JI3. | Bapdomnomee | Ilommmepsl: MeTonmaeckue ykaszanusa Kk | bpatck: bpl'Y, 18
3 |BAA. BBIITOJTHEHUIO JJAOOpaTopHOH pabdoTer 1 2016
K CaMOCTOSITeNIbHON paboTe




ABTODBI, 3armaBue W3znarenscTBoO, Kon-Bo On. aapec
JI3. | JloHcKast Xumus: Yae6Hoe nocobue (mporpamma, |bBparck: bpl'V, 1 http://ecat.brstu.ru/catalog/Yuebus1e%
4 [T.A., METOJUYECKHE PEKOMEHIAINH, 2008 20u%?20y4ye6H0-MeTonuueckue%o
KocmaueBcka | KOHTpOJIbHBIE BOIPOCHI U 3a/1aHus, 20mocoous/Xumus/Jorckas%
s HIL, IIPOrpaMMUPOBaHHbIE BOIIPOCHI IS 20T.A.%20Xumus. Yu.mocodne%
Slckuna B.A. | caMOKOHTpOJIS) 201151%20ctynenToB%203a0uH0r0%
2000yuenns.2008.pdf

7.3.1 llepevyens NporpaMMHOro odecreveHust

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-JIoroc CructemMa QUCTaHIIMOHHOTO O0yYeHUS

7.3.1.5 | AuTuBUpYyCHOE MporpamMMHoe obecriedenre Dr.Web

7.3.2 llepevyenb HHPOPMANMOHHBIX CIPABOYHBIX CHCTEM

7.3.2.1 | U3narensctBO "JlaHp" 21eKTpOHHO-OMOIMOTEUHAS CUCTEMa

7.3.2.2 | «YHuBepcuteTckas 0ubanoTexa online»

7.3.2.3 | OnexrpoHHBI KaTanor 6ubanorexku bpl'yY

7.3.2.4 | OnextponHas 6ubnmoreka bpI'Y

7.3.2.5 | HamoHamnpHas snekTponHas oudianoreka HOb

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHHME JUCIIUIIJIMHBI (MOY JISA)

2304 JlexuuonHas ayuropust VYueGHast Mmebens
2420 JlaGopatopust obmieit VYueGHast Mebens
HEOpraHU4eCcKOH XUMUKN Cron xumnuecknii, mxad Borrsoxao# [3-HXK, nocka 3-31. kom6. J1A-34, Gapomerp-

aHepouss BAMM-1, cucteMHbli 6J10K, MOHUTOpP, NPHHTEP, KAJIOPUMETP C MEPHBIM
CTaKaHOM, 3apsITHOE YCTPOHCTBO, XUMHYECKas TOCy1a, TPUOOP JUIs HILTIOCTPALIUH
3aBHCUMOCTH U CKOPOCTH XUMHYIECKHX PEAKIMi, CTON yUEHHUECKHUH.

2201 YUTaNIBHBIHN 321 Nel VYyebnas Mebeib
O6opynosanue 10- I1K i5-2500/H67/4Gb (monutop TFT19 Samsung); npunrep HP Laser
Jet P2055D

2304 JlexmoHHas ayTuTOpUs Yuebnas mebenb

9. METOANYECKHUE YKA3ZAHUA JJIAA OBYYAIOIIUXCA 11O OCBOEHUIO JUCHUIIJIMHBI (MOAY JIS)

I[IpenonaBanue AUCIUIUTMHBL XUMUS IPOBOJUTCS C HCIIOIb30BAHMEM CIICYIOIINX BUIOB 00pa30BaTeIbHBIX TEXHOJIOTHI U (hopM
OpraHH3alMU y4eOHOTO MpoLecca:

- JICKI¥sI, IPOBEICHHE KOTOPO OCHOBAHO Ha aKTHBHOM (hopMe 00yUeHHUs - YIpaBIsieMoi Oeceie, pH KOTOPOH 00y4Jaroniuecs He
MACCUBHBIC CIIYIIATENH,  AKTUBHBIC YYACTHUKHU 3aHSATHS, OTBEYAIOIINE HA BOPOCHI MTPEnoaaBaTess. Bompocs! mpemoaaBareis
HalleJIeHbI HA aKTHBH3AIIMIO MTPOLECCOB YCBOEHUS MaTepuana. [IpenoiaBaresb 3apaHee HAMEUAET CITMCOK BOMPOCOB,
CTUMYJIMPYIOLINX aCCOIMATHBHOE MBIIUICHUE U YCTAHOBIICHHUE CBA3EH C paHee OCBOSHHBIM MaTEPUAIOM;

- nabopaTopHble pabOThl, OCHOBAaHHbIE HA HHTEPAKTUBHOM METOIe 00y4eHus, IPU KOTOPOM 00yyaroIyecst B3auMOAEHCTBYIOT He
TOJILKO C TIPETIOJIaBaTeNIeM, HO U APYT ¢ ApyroM.IIpu 3TOM TOMHHUPYET aKTHBHOCTh 00yJaroImuxcs B mporecce o0ydeHus. Mecto
MperoIaBaTessi B MHTEPAKTHBHBIX 3aHATHSAX CBOJTUTCS K HAMPABICHHUIO JISSITEIHPHOCTH O0YJIAIONINXCS Ha JIOCTHKECHHUE TIeIen
3aHATHS,

- caMocToATenbHas paboTa, HaIIpaBIEHHAS HA YTIIyOJIeHHe U 3aKpeIUIeHHe 3HAHIH 00yJaroIiXCsl, a TaKKe Pa3BUTHE UX
HNpaKkTUYECKUX YMEHUIl,3aKI0uaeTcs B paboTe 00y4aromuxcs ¢ JIEKIHOHHBIM MaTepHaloM, TIOUCKE U aHAIN3€e MaTepUaloB U3
JIATEPaTypPHBIX U JICKTPOHHBIX HCTOYHHKOB HH(OPMAIIHH 110 33/IaHHOH TeMe,N3y4CHUIO TeM,BEIHECEHHBIX Ha CAMOCTOSTEIEHYIO
popabOTKyY,ITOATOTOBKE K JTaOOpaTOPHEIM PabOTaM,BHINTOTHEHIE KOHTPOIGHON pabOoTHI, MOJATOTOBKE K 9K3aMEHY;

-KOHTpONBHAs paboTa — OHA U3 OCHOBHBIX (JOPM ITPOBEPKH 3HAHMUI, BEITIOIHACTCS B COOTBETCTBHH C YUCOHBIM INTAHOM,
CIIOCOOCTBYET 3aKPEIICHHIO TEOPETHIECKUX 3HAHUH U (JOpMHUPYET y CTyICHTOB AONOIHUTEIBHBIE HABBIKA CAMOCTOSTEIEHOTO
aHanM3a Teopuu U npakTuku.KoHTponsHas pabota npesacraBiseT coOoi MUChbMEHHBIH OTBET Ha BOIPOC (BBIITOIHEHHE KOHKPETHOTO
3aaHMs ), KOTOPBIH pacCMaTpHUBAaeTCs B MpeJiellaX HECKONBKUX Pa3enoB ydeOHOH nauciuiuinabl. ColepxaHue OTBETa Ha
MOCTaBJIEHHBIN BOIIPOC BKIIIOYAET IEMOHCTPALMIO aBTOPOM 3HAHUS TEOPUH BOIPOCA U MOHATUIHOTO annapaTa, IOHUMaHUE
CYIIECTBYIOLIEH MPaKTUKU. B KOHTponbHOI paboTe n3naraeTcs aBTOPCKOe MOHMMaHKUE BOIIPOCA, OCHOBAHHOE HA U3YUEHHBIX
TEOPETHYECKUX MaTepuaax.

- TeKyH.lPIfI KOHTPOJIb y‘{€6HbIX JIOCTHKCHUI 06yqa}omnxc>1, KOTOpLIﬁ IIPOBOAUTCA Ha .]'Ia60paT0pHLIX 3aHATUAX MMYTEM 3allIUThl UMHU




OTYETOB I10 BEINTOJTHEHHBIM JIAOOPATOPHBIM paboTawm;
-KOHCYJIBTAIIMHU, TPOBOASATCS C 00yYaIOIMMUCS B ClIy4ac BOSHUKHOBCHUS 3aTPyIHEHHH IIPpU n3ydeHnu Kypca. KoHcynpranun
MOYXHO MOJIyYHUTB II0 BOIIPOCAM OPTaHU3aNH CaMOCTOATEIFHOW PabOTEL, M IO IPYyTHUM OPTraHN3aIlHOHHO-METOINIECKHIM BOIIPOCaM;

- 9K3aMEH, K cJlaye KOTOPOro JOITyCKAar0TCsS 00yJaloInecs, BHITOIHUBIINE BECh 00BbEM 3aIIaHNPOBAHHON pabOoThHI B
YCTaHOBJICHHBIE CPOKH, @ UMEHHO: IIOCETHBIIINE JICKIINH, BEIIOIHUBIINE M 3aIIUTHBINNE Ta00paTOPHBIC Pa0OTHI M IIPEICTaBUBIIHE
3a4TEHHBIE KOHTPOJIBHBIE PAOOTEHI.

DK3aMeH opranusyercs Ha 6a3e BOIPOCOB K 9K3aMEHY U IIPOBOJUTCS B IIMCbMEHHOM BHJE 110 9K3aMCHAIIMOHHBIM OMIIeTaM.




