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Hampasnennocts (mpoduis) TeXHOTOTHS MPOAYKTOB MUTAHUS U3 PACTUTEIHLHOTO CHIPhS

Kranuduxarms Bbakanasp

dopma oOydeHHs oYHast

OO6mast TpyI0eMKOCTh 53ET

YacoB 1o yaeOHOMY IIaHy 180 Bupas! koHTpONIS:
B TOM YHCIIE: SK3aMeH
ayAUTOPHBIE 3aHATH 96
CaMOCTOsTebHAs paboTa 48
4acoOB Ha KOHTPOJIb 36

Pacnpez[e.ﬂe}me YacCoB JUCHMIIIMHBI 110 CeMeCTPpaM

Cemectp
(<Kypc>.<Cemectp 1(1.1)
Ha Kypce>) HUroro
Henens 17 3/6
Bun 3arsaTait v | PO | v PIl

Jlexuuu 32 132 |32 (32
JlaboparopHsie 64 (64 |64 |64
B ToMm umncne uHT. 12 |12 |12 |12
Uroro ayn. 96 |96 |96 |96
KonraktHast pabora |96 |96 |96 |96
Cam. pabota 48 |48 |48 (48
Yacel Ha KOHTPOJIb 36 |36 |36 |36
HUrtoro 180 180 | 180 | 180




[Iporpammy cocTaBui(u):
KaHO. Xum. Hayk, ooy., Kawokoea O.B.

[pu pazpaboTke pabodeii mporpaMMBbl IUCIUIDIHHEI (MOayls) "Heopranndeckass XuMusl'" B OCHOBY TTOJIOKEHBI:

1. denepanpHBIIl TOCYIapCTBEHHBIN 00pa30BaTeNbHBIN CTaHAAPT BBICIICTO O0pa3oBaHHMs - OakajgaBpuaT MO HAaIPaBICHUIO
moaroToBkH 19.03.02 IIpoayKThl IUTAHUS U3 PACTUTEIBHOTO CHIPBS (Mpuka3 MuHoOpHaykn Poccun ot 17.08.2020 . Ne 1041).

2. Yueobnblii ian: Hanpaenenue noarotosku 19.03.02 [TpogyKTel MUTaHKUS U3 PACTUTENBEHOTO CHIPbS
HanpasnenHoctb (mpoduinb) TexHONOTHS NPOAYKTOB IUTAHUS W3 PACTHTENIBHOTO ChIPbS, OJOOPEHHBIH YUYEHBIM COBETOM
OI'BOY BO Yysamckuit 'AY ot 17.04.2025 r., nporokon Ne 14.

PabGouast mporpamma JIUCHMIUIMHBI (MOIYNSI) TMPOXOJUT COTJIACOBAHME C HCIOJB30BAHHEM WHCTPYMEHTOB DJIEKTPOHHOM
nHPOPMAIIMOHHO-00pa30BaTENILHOM Cpe/ibl Y HUBEPCUTETA.
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[Ipencenarens MeToamyeckoii komuccnu gaxynbrera Medoases [LA.
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1. HEJIX OCBOEHUSA JUCIIUITJINHBI

1.1 |ocBoeHHE OOydJarOIMMHUCS OIPEACICHHBIM MHHHMYMOM 3HAHHH HEOPraHMYECKOW, aHAJIUTHYECKOM M OpraHM4YecKOn
XUMHH, KOTOPBIE NMOMOIIH OBl UM OCBOUTH MPO(HIMPYIOIMINE AWCHMIUIMHBEL, a B MPaKTU4ecKod pabote, crnocoOCTBOBANIM
Obl MOHMMAHUI0 XUMHYECKHX AaCIEKTOB MEPONPUSATUH, HANPAaBICHHBIX HA MOTy4eHHE SKOJOTMYECKH YHCTBIX MPOIYKTOB
TTUTAHUA.

2. MECTO JUCIIAIIJIMHBI B CTPYKTYPE OOII

Huxn (paznen) OITOIT: b1.0

2.1 | TpeGoBaHus K NpeABAPUTEIHLHOM MOATOTOBKE 00y4aI0LIerocs:

2.2 | AucuMmIinHbI ¥ IPAKTUKH, [JI51 KOTOPbIX OCBOEHHE JaAHHOW ANMCUHUIJIMHBI (MOAYJIA) HEOOXOAUMO KAK
npelIecTBYOIIee:

2.2.1 | Opranuyeckasi XuMust

2.2.2 | dusuka

2.2.3 | dusuueckas ¥ KOUIOUIHAS XUMHUS

2.2.4 | BHOXUMHUS MUIIEBBIX MPOJTYKTOB

2.2.5 | MukpoObuonorus

2.2.6 | Oxonorus

2.2.7 | OCHOBBI HYTPULIMOJIOTUN

2.2.8 | PactutensHoOE CbIPbE B TEXHOJIOTUH ITPOAYKTOB MU TAHU

2.2.9 | Okonorus (MpoMBIIITICHHAS )

2.2.10 | [TummeBsie 1006aBKU M TEXHOJOTHYECKHE BCIOMOTATEbHBIE CPEACTBA

2.2.11 | PeomeTpus NHIIEBOTO CHIPBS U MPOIYKTOB

3. KOMIETEHIY OBYYAIOLETOCSI, POPMUPYEMBIE B PE3YJILTATE OCBOEHMS JUCIUIIINHBI
(MOJY.JIST)

OIIK-2. CHOC06CH MNPUMCHATH OCHOBHBIC 3aKOHBI 1 METO/IbI HCCJ’[G}]OB&HI/Iﬁ C€CTCCTBCHHBIX HAYK IJIsI pCIICHUA 3a1a4
PO eCCHOHANTBHON JeITeIbHOCTH

OIIK-2.1 JleMOHCTpHpYeT 3HaHHE OCHOBHBIX 3aKOHOB MaTEMAaTHUECKIX M €CTECTBEHHBIX HAYK, HEOOXOIMMBIX JUTS PEIICHUS
THUIIOBBIX 337129 IPO()ECCHOHATBHON AESTENEHOCTH

OIIK-2.2 Mcnonb3yeT 3HAHUSI OCHOBHBIX 3aKOHOB MaTeMaTHYECKUX M €CTECTBEHHBIX HayK AT PEIIeHUs CTAaHJapTHBIX 3a7ad
TEXHOJIOTHH IIPOJYKTOB IIUTAHUS U3 PACTUTEIBHOIO ChIPbS

OIIK-2.3 Brnaneer HaBbikamMu TCOPETUYCCKOI'0 U SKCIIEPUMECHTAJIBHOI'O UCCIICAOBaHUA 00BEKTOB HpO(i)CCCPIOHaHBHOf/II JACATCIIBHOCTH

B pesysbTaTe 0CBOCHHMS AMCUHUILIMHBI 00yYAI0LIUIICS 10/KEH

3.1 | 3nars:

3.1.1 [ ocHOBHBIE MOJIOKEHNS TECOPHU CTPOCHHS aTOMa (Spa U COCTOSHUS JIEKTPOHOB), POPMYITHPOBKY ITEPHOINTIECKOTO
3aKOHa

3.1.2 | HOI0KEeHUs] TEOPUH XUMUYECKOW CBSI3H, BUJIBI U MEXaHU3MEBI €€ 00pa3oBaHHs

313 KﬂaCCI/I(bI/IKaL[I/HO n O6IJ.[I/IC XUMHYECKHUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHn4CCKnuX COCIUHCHUI

3.1.4 | cmocoOBI BEIpaXKEHHS COCTaBa PaCTBOPOB

3.1.5 | monoxeHus TCOpUHU SHCKTPOHHTHQCCKOfI JAUCCOIMAalIUU DJICKTPOJIMTOB U THAPOJIN3a conen

3.1.6 | 3HaTh OCHOBHBIE ITOJIOKCHUS TCOPUHN OKHCIUTECIBHO-BOCCTAHOBUTCIIbHBIX peaKm/Iﬁ

3.1.7 | ocHOBHBIC 3aKOHBI XUMHHU, H€06XO,Z[I/IMBIC AT pCIICHUS TUITOBBIX 3a1a4 HpO(l)CCCPIOHaHBHOﬁ JACATCIIBHOCTH

3.2 | YMeTh:

3.2.1 | omuckIBaThH CTPOCHUE aTOMOB DJIEMCHTOB U OOBICHITH MEPpUOANIHOCTD UBMEHECHUS UX CBOMCTB

3.2.2 OIIpEACIIATh BUIBI CBsI3€il ¥ OOBSICHSITH MMPOCTPAHCTBECHHOC CTPOCHHUE BCIICCTB

3.2.3 | cOCTaBNATh XMMUYECKUE ypaBHEHHUS, OMUCHIBAIOLINE CBOMCTBAa OKCUIOB, KHCIOT, OCHOBaHHM, coJeit

3.2.4 | BEIYUCIATH COCTAB U KOJIMYECTBA WHIAWBUIYAJIBHBIX BEHICCTB B paCTBOpax

3.2.5 | coCcTaBIATh MOJICKYJIAPHO-UOHHBIC YPABHCHUA AUCCOLIMALMN U TUAPOJIN3a U ONIPEALIIATh PEAKIINIO CPEAbI

3.2.6 | coCTaBIATH ypaBHEHUS, PaCCTABIATh KOA(P(UITMEHTHI, ONPEIeNATh OKUCIUTENIs X BOCCTAHOBHUTEIh

3.2.7 | xapaKkTepH30BaTh CBOMCTBA M HAXOJUTh KOJINYCCTBCHHBIC XapaKTEPHCTHKY BEIIECTB M UX BOAHBIX pacTBOpoB (pH,
PacTBOPUMOCTH)

3.2.8 | ucIo1p30BaTh 3HAHUS OCHOBHBIX 3aKOHOB XMMHUH JIIS pCHICHUA CTAaHAAPTHBIX 3aa4 TCXHOJIOTMU IPOAYKTOB ITUTAHUSA
PaCTUTCIBHOTO MTPOUCXOKICHU A

3.3 | UmeTh HaBBIKM ¥ (MJ1H) ONBIT JESITETbHOCTHU:




33.1
U IIpaKkTHYeCcKoi paboTe

UCTIONB30BaHUA (hYHAAMCHTAIBHBIX MOHATHH 1 3aKOHOB B PEIICHUH IMPAKTUIECKHX 33734 U YIPaXKHEHUH B 1ab0opaTopHOi

332

CaMOCTOATENBHON PaboTHI B chepe MpoBeeHUS HAYIHBIX UCCIEAOBaHUIT

333

IIPOBCACHUA J'Ia60paT0pHBIX aHaJIn30B

334

TEOPETUUYECKOTO M AKCIIEPUMEHTAIBHOTO UCCIIEI0BAHM 00BEKTOB ITPO(ECcCHOHATBLHON e TEIEHOCTH

4. CTPYKTYPA U COAEP)KAHUE JUCIUIIVIMHBI (MOAYJIS)

HaumeHoBaHue pa3/iesi0B U TeM /BH] Cemectp / | HacoB | Komneren- | Jluteparypa | Unte | llpak. | Ilpumeuanne
3aHATHS/ Kypc 107071 pakT. | moar.
Paznes 1. OcHOBHBIE IOHATHSA U 3aKOHBI
XHUMHH
Tema 1.1 OcHOBHBIE TOHTHS XUMUH /JIek/ 1 4 OIIK-2.1 JI1.1 0 0
OIlK-2.2 JI1.2J12.1
OIIK-2.3 J2.2
2122 33
Tema 1.1 OcHOBHBIE TOHSTHS XUMUH /J1ab/ 1 4 OIIK-2.1 JI1.1 0 0
OIIK-2.2 JI1.2J12.1
OIIK-2.3 2.2
2122 33
Tema 1.1 OcHoBHbIe oHATHS XUMuHK /Cp/ 1 1 OIIK-2.1 J1.1 0 0 Omnpoc,
OIIK-2.2 JI1.2J12.1 MIpoOBEpKa
OIIK-2.3 J12.2 3aJaHuNA
21392 53
Tema 1.2. OcHOBHBIE 3aKOHBI XUMUH /JIeK/ 1 4 OIIK-2.1 JI1.1 0 0
OIIK-2.2 J1.2J12.1
OIIK-2.3 2.2
21322 53
Tema 1.2. OcHOBHBIE 3aKOHBI XuMuH /J1a6/ 1 4 OIIK-2.1 JI1.1 0 0
OIIK-2.2 JI1.2712.1
OIlK-2.3 2.2
21322 933
Tema 1.2. OcHoBHBIe 3ak0HBI XuMHN /Cp/ 1 1 OIIK-2.1 JI1.1 0 0 Omnpoc,
OIIK-2.2 JI1.2J12.1 IIPOBEPKa
OIIK-2.3 J12.2 3aaHuN
21322 53
Paznen 2. Ctpoenue atoma u
NMepuoOIHYeCKHii 3aKOH
Tema 2.1. DIeKTPOHHOE CTPOCHUE 1 4 OIIK-2.1 JI1.1 0 0
aToma /Jlex/ OIlK-2.2 J1.2J12.1
OIIK-2.3 J2.2
2122 33
Tema 2.1. DeKTpOHHOE CTPOCHUE 1 2 OIIK-2.1 J1.1 0 0 Ompoc,
atoma /Cp/ OIIK-2.2 JI1.2J12.1 MpOBEpKa
OIIK-2.3 J2.2 3aJaHuf
2122 33
Tema 2.2. Ilepuoauueckuii 3aKOH U 1 4 OIIK-2.1 J1.1 2 0 Jlexmus Gecena
MEPUOJNYECKast CUCTEMa XUMUYECKUX OIIK-2.2 JI1.2J12.1 WM «IUAJIOT C
anementoB J[.1. Menneneesa /Jlex/ OIIK-2.3 J2.2 ayAUTOPHEH
21322 53
Tema 2.2. Ilepuoauueckuii 3aKOH U 1 2 OIIK-2.1 J1.1 0 0 Omnpoc,
NEPUOJUYECKAs] CUCTEMA XMMUYECKUX OIIK-2.2 JI1.2J12.1 IIPOBEpPKa
anemenTtoB JI.1. Menaeneesa /Cp/ OIIK-2.3 J12.2 3aJaHAN
21322 53
Paznes 3. Xumuyeckasi CBSI3b U CTPYKTYpa
MOJIEKY.T
Tema 3.1. Tunel xumMuueckux ceszeit /Jlex/ 1 2 OIIK-2.1 J1.1 0 0
OIlK-2.2 J1.2J12.1
OIIK-2.3 J2.2
212233
Tema 3.1. Tunsl xumuueckux cpsizeid /Cp/ 1 2 OIIK-2.1 JI1.1 0 0 Omnpoc,
OIIK-2.2 JI1.2J12.1 MpOBEpKa
OIIK-2.3 J12.2 3alaHui

0102233




Tema 3.2. Tubpunuzanust aTOMHBIX OIIK-2.1 JI1.1 Omnpoc,
opburaneii. 6- u n-cBsi3u /Cp/ OIIK-2.2 JI1.2J12.1 MpoBepKa
OIIK-2.3 J12.2 3a1aHui
013233
Pa3nen 4. OcHOBHBIE 3aKOHOMEPHOCTH
NPOTEeKAHUS XUMHYECKUX Peakuuii
Tema 4.1. TernoBsle 3G HEKTH peakIyi. OIIK-2.1 JIT.1 Ompoc,
OnTtanenus /Cp/ OIIK-2.2 JI1.2J12.1 IIpOBEpPKa
OIIK-2.3 2.2 3aJJaHHH,
D1 52 23 3aluTa
nabopaTopHBIX
pabor
Tema 4.2. CKOpOCTbh XMMHYECKUX OIIK-2.1 JI1.1 JlabopaTopHoe
peaxuuit /J1ab/ OIIK-2.2 JI1.2J12.1 3aHSTHE.
OIIK-2.3 2.2 Pa6ora B
213233 MaJTBIX
rpyImax.
Tema 4.2. CKOpOCTb XUMHYIECKHUX OIIK-2.1 J1.1 Ompoc,
peaknuii /Cp/ OIIK-2.2 JI1.2712.1 MpOBepKa
OIIK-2.3 J2.2 3aJlaHAH,
212233 3aImTa
1a60PaTOPHBIX
pabot
Tema 4.3. XuMuueckoe paBHOBECHE. OIIK-2.1 JI1.1 JlaGopaTtopHoe
Ipunnun Jle latense /J1a6/ OIIK-2.2 JI1.2J12.1 3aHSTHE.
OI1K-2.3 J12.2 Pabora B
2102233 MaJbIX
rpyImax.
Tema 4.3. XuMuyeckoe paBHOBECHE. OIIK-2.1 JI1.1 Ormpoc,
Ipunnun Jle Hatense /Cp/ OIIK-2.2 JI1.2712.1 IIpOBEpKa
OIIK-2.3 J2.2 3aJlaHuH,
213233 3amuTa
1a00paTOPHBIX
pabot
Paznen 5. ®usuko-xummnyeckas Teopus
PACTBOPOB YJIEKTPOJHUTOB U
HEIIeKTPOJINTOB
Tema 5.1. Mexanusm oOpa3oBaHUs OIIK-2.1 JI1.1
pPacTBOpOB M UX Kiaccupukanus. MneanbHbie OIIK-2.2 JI1.2J12.1
U peajibHbIe pacTBOphI. PacTBopeHue kak OIIK-2.3 J2.2
(usuko-xuMudeckuit mporece /JIex/ 2122 33
Tema 5.1. Mexanu3m o0pa3oBaHUS OIIK-2.1 J1.1 Omnpoc,
pacTBOpOB U UX Knaccudukanus. VaeanbHble OIIK-2.2 JI1.2J12.1 IIpoBepKa
U peajibHble pacTBOpHI. PacTBopeHune kak OIIK-2.3 J2.2 3a/1aHUH,
¢u3uKo-xuMuIecknii mpouece /Cp/ 010233 3aIuUTa
1a00paTOPHBIX
pabot
Tema 5.2. 3aBUCUMOCTh PACTBOPHUMOCTH OIIK-2.1 JIT.1
pa3JINYHBIX BEIIECTB OT IPUPOIBI OIIK-2.2 JI1.2J12.1
pacTBOPUTEIS], TEMIIEPATYPHI U OIIK-2.3 J12.2
nasnenns /Jlex/ D192 53
Tema 5.2. 3aBUCUMOCTH PACTBOPUMOCTH OIIK-2.1 JIT.1 Ompoc,
PAa3JIMYHBIX BEIIECTB OT IPUPOIBI OIIK-2.2 JI1.2J12.1 MpOBEPKa
pacTBOPUTEIS], TEMIIEPATYPHI U OIIK-2.3 J12.2 3aJlaHuH,
nasnenus /Cp/ 215253 3aluTa
J1a00PaTOPHBIX
pabot
Tema 5.3. CriocoObI BBIpaKEHHsSI OIIK-2.1 JI1.1
KOHIIEHTpaIH pacTBOpoB /JIek/ OIIK-2.2 JI1.2J12.1
OIIK-2.3 2.2

015253




Tema 5.3. CocoObI BeIpaxeHHs OIIK-2.1 J1.1 Ompoc,
KOHIIEHTpaIiK pacTBopoB /Cp/ OIIK-2.2 JI1.2J12.1 MIpOBEpKa
OIIK-2.3 J2.2 3aaHAH,
212233 3aImTa
1a60PaTOPHBIX
pabot
Tema 5.4. DnexTpoNuThI U OIIK-2.1 JI1.1
ANIEKTpoNIMTHYEeCKas auccormanys /J1ad/ OIIK-2.2 JI1.2J12.1
OIIK-2.3 2.2
3132 33
Tema 5.4. DnexTponuTHI U OIIK-2.1 JI1.1 Ormpoc,
ANEKTpoNNTHIECKas aucconnanys /Cp/ OIIK-2.2 JI1.2J12.1 IIpOBEpKa
OIIK-2.3 J12.2 3aJIaHuH,
D1 D52 23 3aluTa
nabopaTopHBIX
pabort
Tema 5.5. MoHHOE IPOU3BEICHUE BOABIL. OIIK-2.1 J1.1
Bonopoanslii nokazarens. [lonstue 06 OIIK-2.2 JI1.2J12.1
uHIUKaTopax /J1a6/ OIIK-2.3 2.2
313233
Tema 5.5. MoHHOE npon3BeieHNE BOJIBI. OIIK-2.1 JI1.1 Ompoc,
Bonopoansrii nokazatens. [lonstue 00 OIIK-2.2 JI1.2J12.1 IIpOBEpKa
nHankatopax /Cp/ OIIK-2.3 J2.2 3aTaHUH,
010233 3aIuTa
1a00paTOPHBIX
pabot
Tema 5.6. I'uaponus codeii /J1a6/ OIlK-2.1 JI1.1
OIIK-2.2 JI1.2712.1
OIIK-2.3 2.2
3132 33
Tema 5.6. 'uaponus coneit /Cp/ OIlK-2.1 JI1.1 Ompoc,
OIIK-2.2 JI1.2J12.1 MpOBEPKa
OIIK-2.3 2.2 3aaHHH,
D1 52 23 3aluTa
1a00PaTOPHBIX
pabot
Paznes 6. KomniiexcHble coequHeHUs!
Tema 6.1. HomeHKIaTypa U KiacCHuUKAIUSL OIIK-2.1 J1.1 Omnpoc,
KOMILIEKCHBIX COeUHEHUil. Baxuneimue OIIK-2.2 JI1.2J12.1 IIPOBEpPKA
THIIBI KOMIUIEKCHBIX coeanneruit /Cp/ OIIK-2.3 J12.2 3aJJaHHH,
213233 3aIuTa
1a00paTOPHBIX
pabot
Tema 6.2. XuMudeckasi CBS3b B OIIK-2.1 JIT.1 Ompoc,
KOMIUTEKCHBIX COSIUHEHUAX. J(nccormanys OIIK-2.2 JI1.2J12.1 MpOBEpPKa
KOMILJIEKCOB B BOAHBIX pactBopax /J1ab/ OIIK-2.3 JI12.2 3aJIaHuMH,
3aImTa
J1a00PaATOPHBIX
pabot
Tema 6.2. Xumudeckas CBs3b B OIIK-2.1 JI1.1 Ormpoc,
KOMIUIEKCHBIX COeqUHEeHUsX. JJuccounanus OIIK-2.2 JI1.2712.1 IIpOBEpKa
KOMILJICKCOB B BOAHBIX pacTBopax /Cp/ OIIK-2.3 J2.2 3aJlaHuH,
213233 3amuTa
1ab0paTOPHBIX
pabot
Paznen 7. OxkucaurebHO-
BOCCTAHOBHTEJILHBIE PeaKIHH.
DJIeKTPOXUMHUYECKHE MPOLECCHI
Tema 7.1. CynHOCTS BOCCTAHOBIICHUS — OIIK-2.1 J1.1 Jlexmus Gecena
okuciieHus. BoccranoBuTenyu u OIIK-2.2 JI1.2J12.1 WM «IHAJIOT C
oxucnurenu /JIex/ OIIK-2.3 J2.2 ayIuTOpHEn»
Tema 7.1. CymHoCTh BOCCTAHOBIICHUS — OIIK-2.1 JI1.1
okucieHus. Boccranosurenu u OIIK-2.2 JI1.2J12.1
okucaurenu /J1ad/ OIIK-2.3 2.2




Tema 7.1. CymHOCTb BOCCTAHOBIICHUS — OIIK-2.1 J1.1 Ompoc,
okuciieHus. BoccraHoBUTENHN 1 OIIK-2.2 JI1.2J12.1 MIpOBEpKa
oxucmurenu /Cp/ OIIK-2.3 2.2 3aIaHWH,
212233 3aImTa
1a60PaTOPHBIX
pabot
Tema 7.2. MeTo1bl COCTAaBICHUSI ypaBHEHUH OIIK-2.1 JI1.1 Jlexmus Oecena
OKHCIUTEIIFHO-BOCCTAHOBUTEIILHBIX OIIK-2.2 JI1.2J12.1 HIH «IUAAJIO0T C
peakuuii. BiusiHue cpenpl Ha XapakTep OIIK-2.3 2.2 ayIuTOpHen»
npoTeKaHus peakiuii /JIex/
Tema 7.2. Metozsl cocTaBiIeHUs ypaBHEHUN OIIK-2.1 JI1.1 Ormpoc,
OKHCIIUTENBHO-BOCCTAHOBUTEIBHBIX OIIK-2.2 JI1.2J12.1 MpOBEPKa
peakuuii. BiusiHue cpenpl Ha Xapakrep OIIK-2.3 2.2 3aJaHuH,
npoTekanus peaxiuii /Cp/ 21392 53 3aIUTa
nabopaTopHBIX
pabort
Tema 7.3. DeKkTponu3 pacTBOPOB U OIIK-2.1 JI1.1
pacIIaBoB dJIEKTPOJIUTOB /J1ab/ OIIK-2.2 JI1.2J12.1
OIIK-2.3 2.2
Tema 7.3. DnekTposnn3 pacTBOPOB U OIIK-2.1 JI1.1 Omnpoc,
pacIiaBoB dIEKTpoIuToB /Cp/ OIIK-2.2 JI1.2J12.1 MIpoBepKa
OIIK-2.3 J12.2 3aJaHHH,
2102233 3alUTa
1m1ab0paTOPHBIX
pabot
Tema 7.4. l'anbBaHUYECKUI SJIEMEHT. OIIK-2.1 JI1.1 Omnpoc,
DnekTpoaHble noTeHuansl. Kopposus u OIIK-2.2 JI1.2J12.1 MIpOBEpKa
3amuTa metamios /Cp/ OIIK-2.3 J2.2 3aJIaHWH,
212233 3aIuUTa
J1a00paTOPHBIX
pabot
Pa3nen 8. Heopranuueckas xumusl.
Ba:xHeiilue Kjaaccbl HEOPraHUYECKHX
coeJMHEeHHH
Tema 8.1. Knaccudukanus 1 HOMEHKIaTypa OIIK-2.1 JIT.1
MIPOCTHIX M CIIOKHBIX BemecTs /JIek/ OIIK-2.2 JI1.2J12.1
OIIK-2.3 2.2
Tema 8.1. Kimaccudukanus 1 HOMEHKIaTypa OIIK-2.1 J1.1 Ompoc,
MPOCTBIX M CIOKHBIX BetiecTs /Cp/ OIIK-2.2 JI1.2J12.1 MIPOBEpKa
OIIK-2.3 J12.2 3a/laHui
313233
Tema 8.2. Kitaccudukarus 1 HOMEHKIaTypa OIIK-2.1 JI1.1
okcuoB. Iloayuenue u cBoWcTBa OIIK-2.2 JI1.2J12.1
coJieo0pa3yronux OKCcuaoB. /J1ad/ OIIK-2.3 J2.2
Tema 8.2. Kitaccudukarus 1 HOMEHKIIATypa OIIK-2.1 JI1.1 Ormpoc,
okcuJoB. IloayueHue u cBOUCTBa OIIK-2.2 JI1.2712.1 IIPOBEPKa
cosneobpa3yronux okcuaos /Cp/ OIIK-2.3 J12.2 3a1aHUuN
3132 33
Tema 8.3. OcHOBaHHS (THIPOKCHIBI OIIK-2.1 JI1.1
MetayuioB) /J1a6/ OIIK-2.2 JI1.2712.1
OIIK-2.3 2.2
Tema 8.3. OcHOoBaHMSA (TUIPOKCHIBI OIIK-2.1 JI1.1 Omnpoc,
MmetamioB) /Cp/ OIIK-2.2 JI1.2712.1 MpoOBepKa
OIIK-2.3 2.2 3aaHul
013233
Tema 8.4. Kucnotsr /J1a6/ OIIK-2.1 J1.1
OIlK-2.2 J1.2J12.1
OIIK-2.3 2.2
Tema 8.4. Kucnotsr /Cp/ OIIK-2.1 J1.1 Ompoc,
OIIK-2.2 JI1.2J12.1 IIPOBEPKa
OIIK-2.3 J12.2 3aJaHuNi
3132 33
Tema 8.5. Cou /J1a6/ OIIK-2.1 JI1.1
OIIK-2.2 JI1.2712.1
OIIK-2.3 2.2




Tema 8.5. Comu /Cp/ 1 2 OIIK-2.1 J1.1 0 0 Ompoc,
OIIK-2.2 JI1.2J12.1 MIpOBEpKa
OIIK-2.3 J12.2 3aJaHuN

D152 33

Pa3znen 9. Dx3amen

/Dx3amen/ 1 36 OIIK-2.1 JI1.1 0 0
OIIK-2.2 JI1.2712.1
OIIK-2.3 J2.2

5. ®OHJI OHEHOYHbBIX CPEJICTB

5.1. IlpumepHBIii HepedyeHb BONPOCOB K 3a4eTy

He npenycmorpen YII

5.2. IlpumepHBliil NepedyeHb BOIPOCOB K 3K3AMEHY

Bomnpocs! k 5k3aMeHy pa30HUTHI Ha TPH THIIA:

1 Bompoc u3 pasnena «TeopeTudeckre OCHOBBI XUMUI»

2 Bompoc - npaktuyeckoe 3aianue «Paccranoska koadpuientos 8 OBP MeTonoM aexrpoHHOro Oananca»
3 Bompoc — 3aj1aua

Bompocs! k 5k3aMeHy pa3iesieHbl Ha 2 4acTu:

- BOIIPOCHI JUIS OLIEHKM 3HaHUH TeopeTndeckoro kKypcea (1,2 Bompoc)

- BOIIPOCHI JUISl OLICHKH MOHUMaHus/yMeHus (3 Borpoc).

Bomnpocs! 1715 oLieHKH 3HaHUH TEOPETUYECKOT0 Kypca

L. [Tpenmer u 3aaun XUMHUHK. SIBJICHUS (PU3MYECKUE U XUMHUYECKHE. MeCTo XMMHHU CPEIM €CTECTBEHHBIX HayK. XUMUS U
HKOJIOTHAL.

2. OCHOBBI aTOMHO-MOJIEKYISIpHOU TeopuH. IlonsaTHE aToma, 3neMeHTa, BeniecTBa. OTHOCUTENbHAS aTOMHAs U
OTHOCHTEINIbHAs MOJIEKYISIPHAsE MACCHI.

3. Monb - eauHHULAa KONWYecTBa BellecTBa. MorspHas Macca.

4. 3aKOHBI CTEXHOMETPHH: 3aKOH COXPAHEHHS MAacCHl BEIIECTBA, 3aKOH MOCTOSHCTBA cocTaBa. OTHOCHTENBHAS TIOTHOCTh
rasa.

5. Crpoenue atoma. AtomHoe sapo. M3oronsl. CTtabunbHbIe M HECTaAOUIbHBIC Spa.

6. JIBoiicTBeHHas1 pUpoaa dekTpoHa. CTpoeHHe 3EKTPOHHBIX 000JI049eKk aToMOB. KBaHTOBBIC 4Kcia. ATOMHbBIE
opbuTany. DIeKTPOHHBIE KOH(PUTYpAIIMK ATOMOB B OCHOBHOM U BO30YKICHHOM COCTOSTHHUSAX.

7. Otkpeitue J. . MeHneneeBbIM NepHOIMYECKOTO 3aKOHA M CO3JIaHHE NEPHUOIMUYECKO CHUCTEMBl XMMUYECKUX
aseMenToB. CoBpeMeHHast hOPMYINPOBKA IEPHOIMIECKOTO 3aKOHA.

8. CrpoeHNe TIeproIMYecKO CHCTEMBI: OOJIBIINE W Majble TIePHOJIBI, TPYIIIBI U MTOATPYIIITHL.

9. 3aBHCHUMOCTb CBOIICTB 3IEMEHTOB M 00pa3yeMbIX UMH COCTUHEHUI OT MOJO0XKEHHUS JJIEMEHTa B NMEPHOAUIECKON cHcTeMe.
10. Bunbl xumuyeckoil cBA3U: KOBalleHTHas (TOJSIpHAs U HEMOJApHas), MOHHAs, MEeTaJINuecKas, BOJOPOHAS.

11. MexaHu3MBI 00pa30BaHUSA KOBAJICHTHON CBSI3M: OOMEHHBIN M JJOHOPHO-aKIENTOPHBIN. DHEPIUs CBA3M.

12. DIeKTPOOTPHLATENBEHOCT. [I0MAPHOCTD CBA3M, WHIYKTUBHBIA 3()(eEKT.

13. Kpatnusie cBsizu. Moaens rubpuauzanun opoutaneil. CBA3b dJIEKTPOHHON CTPYKTYPBI MOJIEKYS ¢ MX T€OMETPHUYECKUM

CTpOcHHEM (Ha IIPUMepe COSTUHEHHH IIEMEHTOB 2-T0 Ieproza). Jlenokani3anus 3JIeKTPOHOB B CONPSIKEHHBIX CHCTEMaX,
ME30MEpPHBIN 3P PEKT.

14. BanentHocTs u creneHb okucieHus. CTpykrypHble (Gopmynsl. M3omepus. Buasl nusomepnu, CTpyKTypHast U
HNpPOCTPaHCTBEHHAs U30MEPHS.

15. ATperaTHBIE COCTOSIHUS BEIECTB M IEPEXOIbI MKy HHMH B 3aBHCHMOCTH OT TEMITEPaTypbl M AaBICHUA. ['a3bl.
T'azoBbIe 3akoHBI. YpaBHeHHEe MeHaeneesa - Kimanelipona. 3akoH ABOragpo, MOJISIPHEII 00beM.

16. Kunxoctu. Accomuanys MOJNEKYI B KHIKOCTAX. TBepasle Tema. OCHOBHBIE THIIBI KPUCTAIUIMYECKUX PEIIETOK:
KyOMYecKHe U reKcaroHaJbHbIE.

17. Kriaccudukanyss XMMUYeCKUX pPeakluil: peakini COeNUHEHNUs, Pa3IokKeHus, 3aMelleHus, oOMeHa.

18. OKHCIHUTETbHO-BOCCTAHOBUTENbHEIE peakiuy. OmpeeieHne CTeXHOMETPHUECKUX K03(D(UIUCHTOB B ypaBHEHUSIX
OKHCIIUTENbHO-BOCCTAHOBUTEIBHBIX PEAKIUH.

19. Psin cranmapTHBIX 3JIEKTPOJHBIX MOTEHIHAIIOB.

20. Ternosslie 3¢dexTsr xuMuuecknx peaknuii. TepMoxuMmmdeckne ypaBHeHHs. Temtora (3HTAIBIUSA) 00pa3oBaHUSA
XUMHUYECKUX coenuHeHuil. 3akoH ['ecca B cieacTBUs U3 HErO.

21. CKOpOCTh XUMHYECKHX PEAKLU. 3aBUCUMOCTh CKOPOCTH PEAKLUH OT MPHUPOABI U KOHLUEHTPAIMU PEarupyromnX

BEILIECTB, JIaBJICHUS, TEMIIEPATYPbI, IPUMEHEHHs KaTanu3aTtopa. KoHcTaHTa CKOPOCTH XMMUYECKOHM PeaKIui. DHEPIUs aKTUBALUHU.
Karanus u xaranus3aTtopsl.

22. OOpaTUMOCTh XMMHUECKUX peakuuii. XuMudecKkoe paBHOBECHE M YCIOBHs ero cmemienus, npuniun Jle [larense.
KoncranTta paBHOBeECUS, CTENEHb [IPEBPALLEHUS.

23. PactBopsl. PacTBOPHMOCTB BEIIECTB M €€ 3aBHCHMOCTB OT TEMIIEPaTyphl, JaBICHUS, MPUPOBI pacTBopuTens. CIocoOs
BBIPAXEHHs KOHIIEHTPALUU PacTBOPOB: MaccoBasi JI0Jsl, MOJIbHAsI JOJIs, MOJISIpHAs KOHIIEHTpauus. TBepasle pacTBopbl. CIITaBhIL.

24. CuinbHbIC U crta0ble 3IEKTPONIUTHL. DNEKTpoJIMTHYe ~cKast auccormanus. Koncranra aucconuanuu. CreneHsb
JMCCOLHALIH.

25. HonHble ypaBHEHUS peaKkLUi.

26. CBoiicTBa KHCIIOT, OCHOBAHUII U COJIEH B CBETEC TCOPUH DJICKTPOIUTUYECKOI IUcCOLManun AppeHnyca.




27. I'mpgponus coneit.
28. DJIeKTpOJIM3 BOIHBIX PAaCTBOPOB M PACILIaBOB cojeil. [Ipouecchl, mpoTekaromye y KaToaa u aHoja.

Bomnpocs! Ha OIeHKY TOHUMAHUS/ YMEHUH

B ypaBHEeHHHM peakiun paccTaBUTh K03()(OUIIMEHTHI METOZOM IEKTPOHHOTO OanaHca. HamucaTs monypeakuuu OKUCIEHUS U

BOCCTAHOBJICHUS. Ol‘[peZ[eJ'II/ITL OKHCJINTECJIb U BOCCTAHOBUTCECIIb.

1 H2S + HCIO = S + HCI1 + H20

2 KOH + CI2 = KC103 + KCI1 + H20

3 K2MnO4 + H20 = KMnO4 + MnO2 + KOH

4, PbS + H202 = PbSO4 + H20

5. CaH2 + H20 = Ca(OH)2 + H2

6 Na3[Cr(OH)6] + NaOH + PbO2 = Na2CrO4 + H20 + Na2[Pb(OH)4]
7 Pb(NO3)2 = PbO + NO2 + 02

8 K2Cr207 + H2SO4 + Na2S03 = Cr2(S04)3 + H20 + Na2S04 + K2S04
9. As2S3 + HNO3 + H20 = H3AsO4 + H2SO4 + NO

10. TiO2 + C + CI2 = TiCl4 + CO

11. NaBrO3 + H2SO4 + NaBr = Br2 + Na2S0O4 + H20

12. Cul + H2S04 + KMnO4 = CuSO4 + 12 + MnSO4 + K2S0O4 + H20
13. Fe(NO3)2 + 02 + H20 = Fe(NO3)20H

14. H5106 = 1205 + 02 + H20

15. K2Se + NaNO3 = K2SeO4 + NaNO3

16. Ca3(PO4)2 + C + SiO2 = Ca2Si0O4 + P4 + CO

17. (NH4)2Cr207 = Cr203 + N2 + H20

18. B(C2H50)3 + 02 = B(OH)3 + CO2 + H20

19. AgNO3 = Ag + NO2 + 02

20. NH3 + Br2 = N2 + NH4Br

21. B + NaOH + 02 = NaBO2 + H20

22. Cu(NO3)3 = Cr203 + NO2 + 02

23. Fe203 + KNO3 + KOH = K2FeO4 + KNO2 + H20

24. Cr203 + Na2CO03 + 02 = Na2CrO4 + CO2

25. Na2S03 = Na2S + Na2S0O4

26. BrO2F = BrF3 + Br2 + 02

27. Cr203 + NaNO3 + NaOH = Na2CrO4 + NaNO2 + H20

28. HMnO4 = MnO2 + 02 + H20

29. Br2 + SO2(r) + H20 = HBr + H2S04

30. Cu(t) + HNO3(pa36.) = Cu(NO3)2 + NO(r) + H20

31. PbO2(t) + HNO3 + H202 = Pb(NO3)2 + O2(r) + H20

32. KMnO4 + H202 = MnO2(t) + O2(r) +H20 + KOH

33. Zn(t) + NaOH(u36.) + H20 = Na2[Zn(OH)4] + H2(1)

34. K2Cr207 + H2S04 + K2S03 = Cr2(S04)3 + H20 + K2S04
3s. FeSO4 + HNO3(konm.) = Fe(NO3)3 + NO2(r) + H20 + H2SO4
36. Cu(t) + H2SO4(xoHm.) = CuSO4 + SO2(r) +H20

37. KI + CI2 = 12(T) + KCl

38. H202 + KOH + MnS0O4 = H20 + MnO2(t) + K2SO4

39. Cu(t) + HNO3(kon1m.) = Cu(NO3)2 + NO2(r) +H20

40. 12(t) + Cl2 + H20 = HIO3 + HCl

41. CuS(1) + HNO3(xon1.) = CuSO4 + NO2(r) + H20

42. Na3[Cr(OH)6] + Na202(t) = Na2CrO4 + NaOH + H20

43. P(t) + HNO3(koum.) = H3PO4 + NO2(r) + H20

44, K2MnO4 + H20 = MnO2(t) + KMnO4 + KOH

45. H2S + HNO3(koni) = S + NO2(r) + H20

46. Al(T) + NaOH + H20 = Na[AI(OH)4] + H2(1)

47. KMnO4 + K2S03 + H2S0O4 = MnS0O4 + K2S04 + H20

48. KMnO4 + K2S03 + H20 = MnO2 + K2S04 + KOH

49. KMnO4 + K2S03 + KOH = K2MnO4 + K2S04 + H20

50. KMnO4 + H2S + H2SO4 = MnS0O4 + K2S04 + S + H20
51. K2Cr207 + SO2 + H2S04 = Cr2(S04)3 + K2SO4 + H20
52. K2Cr207 + KI + H2S04 = Cr2(S04)3 + K2S04 + 12 + H20
53. KMnO4 + HCI1 = CI2 + MnCI2 + KCI + H20

54. KI + H202 =12 + KOH

55. 12 + H202 = HIO3 + H20

56. HCIO + H202 = HCI + 02 + H20

57. K2Cr207 + H2S + H2S04 = Cr2(S04)3 + K2S04 + S + H20
58. K2MnO4 + H20 = MnO2 + KMnO4 + KOH

59. NaBr + H2SO4 + NaBrO3 = Br2 + Na2S0O4 + H20

60. (NH4)2Cr207 = Cr203 + N2 + H20

61. Na2S03 +KMnO4+ H2S04(pa36)= Na2S0O4 + MnSO4 +H20+K2S04

62. Na2S03 + KMnO4 + H20 = Na2S04 + MnO(OH)2 + KOH




63. Na2S03 + KMnO4+KOH = Na2S04 + K2MnO4 + H20

64. KI + K2Cr207 + H2S04 (pa36) = 12 + Cr2(S04)3 + H20 + K2S04

65. H2S + K2Cr207 + H20 =S+ Cr(OH)3  + KOH

66. C + HNO3(kon1, rop) = CO2-+ NO2-+ H20

67. FeSO4 + H202(koni)+ H2SO4(pa36) = Fe2(SO4)3 +H20

68. 12 + CI2 + H20 = HIO3 + HCI

69. NaClO2 + KMnO4 + H2S04 (pa36 ) = NaClO3 + MnSO4 + H20 + K2S04

70. KI + H202 =12 + KOH

71. H202 +Hg(NO3)2 = 02-+ Hg2(NO3)2 +HNO3

72. HI + HNO2 = 12 + NO-+ H20

73. (NH4)2Cr207=N2+Cr203+H20

74. SO2 + K2Cr207 + H2S04 (pa36) = Cr2(S0O4)3 + K2S04 + H20

75. FeCl3 + H2S = FeCI2 + S + HC1

76. FeCl3 + H2S = FeCI2 + S + HC1

77. Cu + HNO3(pa306) = Cu(NO3)2 + NO + H20

78. HCI1 + K2Cr207 = CrCI3 + CI2 + KC1 + H20

79. HCI1 + K2Cr207 = CrCl13 + CI2 +KCl1 + H20

3amaun. CriocoOBI BEIPa)KEHUS COJICPIKaHHs PACTBOPEHHOTO BEIIECTBA B pacTBOpe. PacTBOPHMOCTS.

I. HaiiTu MaccoByto 10110 TIIOKO3BI B pacTBope, conepxkamieM 250 T Boasl U 40 T TIIIOKO3BI.

2. Ckoimpko rpamMmoB Na2SO3 motpebyercst uist mpurotosieHus 5 1 8 %-Horo (1o Macce) pactBopa (p=1,075 r/mm)?

3. 1 Mt 25 %-Horo (1o Macce) pactBopa coaepkut 0,458 T pacTBOpeHHOTO BemiecTBa. KakoBa MIOTHOCTH 3TOTO pacTtBopa?
4. Hx 400 r 50 %-noro (o macce) pactBopa H2SO4 Brimapusanuem ypanunu 100 r Boasl. Uemy paBHa MaccoBas H0JS
H2S04 B ocrasuiemcs pactBope?

5. ITpu 25 °C pactBopumocts NaCl B 100 r Boasr. Haittn MaccoByto nomo NaCl B HacCHIIIEHHOM pacTBOpe.

6. Cxompko rpammoB 30 %-Horo (mo macce) pactopa NaCl HyxHO no6aButh K 300 T BoAsI, 9T00B! MOXydHuTh 10 %-HBII
pactBop comnu?

7. B xaxoit macce Boxsl Hazo pactBoput 67,2 1 HCl (00beM M3MepeH NMpy HOPMalbHBEIX YCIOBHSIX), YTOOBI MOIYdUTh 9 %o-
HEIH (10 Macce) pactBop HCI?

8. Kaxkyro maccy 20 %-Horo (o macce) pactBopa KOH nHano no6aButs k 1 kxr 50 %-Horo (o macce) pacTBopa, 4To0bI
NOJY4uTh 25 %-Hblii pacTBOP?

9. Omnpeennute MacCOBYIO JIONIIO BEHIECTBA B pacTBope, mosrydeHHoM cMmemenneMm 300 r 25 %-noro u 400 r 40 %-Horo (1o
Macce) pacTBOPOB 3TOTO BEIIECTBA.

10. N3 400 r 20 %-Horo (10 Macce) pacToBpa IIpU OXITAXKICHUH BbIIENUIOCh 50 T pacCTBOPEHHOro BellecTBa. YeMy paBHa
MaccoBasi JIOJs TOTO BEUIECTBA B OCTaBILEMCS pacTBope?

11. Kaxoit o6veM Bogbl Haso npudasuts K 100 Mir 20 %-Horo (o macce) pactBopa H2S04 (p=1,14 r/mi), 9T00BI TOTYIUTH
5 %-Hblit pacTBOp?

12. K 500 mi 32 %-noii (mo macce) HNO3 (p=1,20 r/mi) npubasmau 1 i1 Bogsl. Uemy paBHa maccoBas mosist HNO3 B
MOJTY4eHHOM pacTBope?

13. Jo xakoro o6wema Hamo pazbaButh 500 mi 230 %-Horo (mo macce) pactBopa NaCl (p=1,152 r/mi), aroObl oayduts 4,5
%-nblit pactBop (p=1,029 r/mm)?

14. HaiitTi MaccoByto J10JIt0 a30THOM KHCJIOTBI B pacTBope, B 1 11 koToporo coxepxurcs 224 r HNO3 (p=1,12 r/mn).

15. ITmotHOCTE 26 %-HOTO (110 Macce) pacroBpa KOH pasna 1,24 r/mi. Ckomsko mosreit KOH maxoantes B 5 11 pactBopa?
16. B 250 r Bogs! pactBopeHo 50 r xpucramuoruaparta FeSO4-7H20. Beraucnuts MacCoByr0 MO0 KPUCTAIIOTUAPATA U
6e3BoHOTO cynbhata xkenesa (II) B pactBope.

17. Haiitu Mmaccel Bosel U MeHOTO Kymopoca CuSO4-5H20, HeoOXouMBbIe ISl IPUTOTOBIICHUST OJTHOTO JIUTPa PacTBopa,
coxepxaiero 8% (macc.) 6e3BoaHOI comu. [ImoTHOCTH 8 % pactBopa CuSO4 pasHa 1,084 r/mi.

18. Jns mpurotoBnenust 5 %-noro (mo macce) pactsopa MgSO4 B3sito 400 r MgSO4-7H20. Haiitu Maccy MOIydeHHOTO
pacTBopa.

19. Ckonbko moserr MgSO4-7H20 namo npubaButs k 100 MonsiM Boabl, 4ToObl OMyduTh 10 %-HBIH pacTBOp (IO Macce)
MgS04?

20. Ompenenure MaccoByro noito CuSO4 B pacTBope, MOJy4eHHOM TpH pacToBpeHuu 50 T MEAHOTO Kylmopoca
CuS04-5H20 B 450 r BOIBI.

21. B kaxoit Macce BOABI Hy)KHO pacTBOpHTH 25 r CuS04-5H20, uro6s! nomyunts 8 %-HbIil pacTBop (1o macce) CuSO4?
22. Cxonpko rpammoB Na2S04-10H20 nano pactBoputs B 800 r Boxbl, 4ToOBI nomyuuts 10 %-Hel pacTBOp (IO Macce)
Na2S04?

23. Ckonbko TpamMmoB 2 %-Horo (o macce) pactBopa AgNO3 mamyt npu B3amMopeictBun ¢ n3obiTkoM NaCl 14,35 ¢
ocagka AgCl?

24, Haiitu maccy NaNO3, neooxoaumyro aist mpurotosiieHus: 300 ma 0,2 M pacTBopa.

25. Cxonpko rpammoB Na2CO3 coaepxkutcs B 500 mia 0,25 H. pactBopa?

26. B kakom o6weme 0,1 H. pacTtBopa comepxurcs 8 T CuSO4?

27. Jnsa neritpamuzauuu 30 mut 0,1 H. pacTBopa mienoyn norpedoBangock 12 M pacTBopa KUCIOTHL. OnpenenuTsb
HOPMaJIBHOCTH KHUCIIOTHI.

28. Haiitu momsipHOCTh 36,2 %-HOTO (10 Macce) pactBopa HCI, mioTHOCTh KOTOpOTO 1,18 T/MII.

29. B xaxom o6wseme 1 M pactBopa u B kakoM obwseme 1 H. pacTBopa coxepxurcs 114 r Al2(SO4)3?

30. PacrBopumoTts xnopuaa kaamus npu 20 °C pasra 114,1 r B 100 r Boabl. BEIUMCINTE MAaCCOBYIO JIOJIF0 U MOJISUIBHOCTH
CdCI2 B HACBIIIEHHOM pacTBOpeE.

31. CKoIbK0 MIJITHIHTPOB 96 %-Horo (110 Macce) pactBopa H2SO4 (p=1,84 r/mi1) Hy)XKHO B34Th AT NPUTOTOBIEHHS | JI

0,25 u. pactBopa?




32. Cxonpko MummmnutpoB 0,5 M pactBopa H2SO4 moxHO mpurotoButs u3 15 mi 2,5 M pactsopa ?

33. Kakoii 06vem 0,1 M pactBoap H3PO4 moxHo mpuroroButs U3 75 mi 0,75 H. pactBopa?

34. Kaxoit 06vem 6,0 M pactBoap HCI HyxHO B3sTH T mpuroToBieHns 25 ma 2,5 M pactsopa HCI?

35. ITnotrOCTH 40 %-HOTO (110 Macce) pactBopa HNO3 pasHa 1,25 r/mi. PaccunraTs MONSIPHOCTh U MOJSUIBHOCT 3TOTO
pactBopa.

36. BBIUMCIUTh MAcCOBYIO JOJIO THApOKcHaa HaTtpus B 9,28 H. pactBope NaOH (p=1,310 r/mm).

37. B 1 xr Bogs! pactBopero 666 r KOH; mmotHocTs pacTtBopa paBHa 1,395 r/mn. Haittu: a) maccoByto momo KOH; 6)
MOJISIPHOCTB; B) MOJISUIBHOCTb.

38. [TnotHOCTE 15 %-HOTO (110 Macce) pactBopa H2SO4 parna 1,105 r/mi. BeraucianTs: a) HOPMAJIBHOCTB; 0) MOJISIPHOCTb;
B) MOJISUIBHOCTB PacTBOpA.

39. ITnotHOCTE 9 %-HOTO (IO Macce) pactBopa caxapo3sl C12H22011 pasra 1,035 r/mMi1. BEIMHCIUTB: a) KOHIIEHTPALIUIO
caxapo3bl B I/11; 0) MOJISIPHOCTB; B) MOJISUIBHOCTh PacTBOPA.

40. Haiiti Maccy BOIbI, HEOOXOIMMYIO JJIsi IPUTOTOBJICHHSI PAacTBOpa XJIOopuaa HaTpus, conepskamero 1,50 mons NaCl Ha
1000 r H20, ecnu umeercs 10 T NaCl.

41. Kaxkoit o6vem 2 H. pactBopa H2SO4 notpebyercsa mna npurotosnerus 500 mi 0,5 H. pacTBOpa?

42. Kakoii 06wem 0,05 H. pacTBopa MoxHO moiaydnth U3 100 mu 1 H. pacTBopa?

43. kakoit 00beM 2 M pactBopa Na2CO3 nHamo B3sTh Ut ipuroToBieHus 1 i 0,25 H. pactBopa?

44. CKOJIBKO MIJUTHIIUTPOB KOHIICHTPHUPOBAHHOH comnsgHON kucnotsl (p=1,19 /M), conepkameit 38 % (mo macce) HCI,
HY)KHO B3ATh JJIsl IpUroToBieHus 1 i 2 H. pactBopa?

45. K 100 mit 96 %-noii (mo macce) H2SO4 (rmotHocts 1,84 r/min) npubasmaum 400 Mt Bozsl. [lomyauiicst pactBop
TUIOTHOCTBIO 1,220 T/MII. BBIYHCIIUTH €T0 SKBUBAJICHTHYIO KOHIICHTPAIIUIO U MacCOBYIO noiiro H2SO04.

46. PaccunTate HOpMaITbHOCTH KOHIIGHTPHPOBAHHOM COJISTHOMN KUCIOTHI (IUIOTHOCTH 1,18 T/Mi), comepxameit 36,5 % (macc.)
HClL.

47. Kakoit o6wem 10 %-Hoii (mo Macce) cepHO# kucioThl (p=1,07 /M) motpeOyercsl Ui HEUTpalu3aluu pacTBopa,
conepsxkaniero 16,0 r NaOH?

48. Nmeercst pactBop, B 1 1 koToporo coaepxkurcs 18,9 r HNO3, u pactBop, conepxauuii B 1 1 3,2 r NaOH. B xakom
00BEMHOM OTHOIICHHH HY)KHO CMEIIATh 3TH PACTBOPHI IS MOJIYUCHHS PacTopa, MMEIONIETO HEHTPATBEHYIO PEaKIHIO?

49. Kakoit o6wem 0,2 H. pacTBopa menouu notpedyercs s ocaxnenus B Bune Fe(OH)3 Bcero xenmesa, comepKamerocs: B
100 M1 0,5 H. pactBopa FeCI3?

50. Ckonbko rpammoB CaCO3 Beimazer B ocanok, ecnu k 400 ma 0,5 H. pactBopa CaCl2 npubaBuTh M30BITOK pacTBOpa
conbl?

51. Js meirpanm3ammu 20 ma 0,1 H. pacTBopa KucioTHI motpedoBanock 8 mi pactBopa NaOH. Ckonsko rpammoB NaOH
conepkuT 1 11 3T0ro0 pacteopa?

52. Ha neiirpanuzanuro 40 mn pactBopa menouyun uspacxogoano 24 miu 0,5 H. pactBopa H2SO4. KakoBa HOpMaJIBHOCTH
pactBopa menoun? Kakoit oobem 0,5 H. pactBopa HCI motpeboBacs ObI Iutst TOM ke 1enn?

53. Jlis HeHTpanu3amuu pacTBOpa, cojepikamiero 2,25 T KHCIOThI HOTpedoBaIoch 25 MII 2 H. pacTBOpa LIETOYH.
OmnpenennuTh SKBUBAJICHTHYIO MACCY KHCIIOTEHL.

54. Ha neitrpanuzanuro 20 ma pactBopa, coaepkamero B 1 i1 12 1 menouu, u3pacxoaoBano 24 miu 0,25 H. pacTBOpa
KUCTIOTHI. PaccunTaTh 3KBUBAJICHTHYIO MacCy IEJIOYH.

55. Kaxkoit o6weM 15 %-Horo (o macce) pacrsopa H2SO4 (p=1,10 r/mn) noTpebyeTcs Ui MOTHOTO pacTBOpeHus 24,3 r
Mg? 27,0t Al?

56. Js nomaoTo ocaxnenus BaSO4 u3 100 r 15 %-nHoro (o macce) pactBopa BaCl2 motpeboBanocs 14,4 ma H2SO4.
Haiftu HopmansHOCTB pacTBopa H2SO4.

57. Kaxkoii 06bem 96 %-Holi (110 Macce) CepHOM KUCIOTHI (INIOTHOCTE 1,84 I/MJT) M KaKyF0 Maccy BOJBI HYXKHO B3STh JUIS
npurotoBieHus 100 mi 15 %-nHoro (o macce) pactsopa H2SO4 (p=1,10 r/m).

58. B 500 r Boxs! pactBopeHo npu HarpeBanuu 300 r NH4CI. Kaxas macca NH4CI Beigenutcs u3 pacTBopa npu
oxnaxaenuu ero 10 50 °C, ecnu pactBopumocts NH4CI npu stoii Temnepatype pasaa 50 r B 100 r Boab1?

59. PacrBopumocts xsopata kanus npu 70 °C pasna 30,2 1, a npu 30 °C — 10,1 r B 100 r Bogsl. CKkOJIBKO TpaMMOB XJopaTa
kanus Beigenurcs u3 70 r HaceimenHoro npu 70 °C pactBopa, ecnu ero oxiaaauts 10 30 °C?

60. Koaddunuent pactBopumoctu cynsdara meau npu 30 °C pasen 25 r B 100 r Bogsl. byner mu npu 370i1 Temnepartype 18
% pacTBOpP COJIM HACBILIEHHBIM?

61. CKOJIBKO TPaMMOB HUTpaTa Kaius BeIkpucTaiusyercss U3 105 r HaceimenHoro npu 60 °C pacTtBopa, eciid OXJIaJUTh €ro
10 0 °C? KoahpunneHTs! pacTBOPEMOCTH COJIM IIPH YKa3aHHBIX TEMIIEpaTypax cooTBETCTBEHHO paBHEI 110 1 13 T B 100 T BOABIL.

62. 1 1 Boap! Haceimed CO2 npu 0 °C mox nasnenuem 506,6 klla (3800 MM.pT.cT.). Kakoil 00beM 3aliMeT PacTBOPEHHBIN

ra3, eciy BBIIACIUTH €r0 U3 BOJBI M PUBECTU K HOpMaJbHBIM ycioBusiM? PactBopumocts CO2 nipu 0 °C paBna 171 mu B 100 M
BOJIBI.
63. PactBopumocts ammuaka npu 20 °C paBra 702 M B 1 Mt Bogsl. HaliTu MaccoByro IOJI0 aMMHUaKka B HACHIIIEHHOM

5.3. TeMaTHKa KypCcOBBIX padoT (KypCOBBIX MPOEKTOB)

He npexycmotpeno YII

5.4. DoH/1 OLIEHOYHBIX CpeacTB AJisl IPOBEICHUS TEKYHIE€ro KOHTPOJIs

Tekymas aTTecTauus CTyAEHTOB 110 aucuuiinee «Heopranuyeckas XumMush» IpOBOIUTCS B COOTBETCTBUM C Y CTaBOM
YHHUBEPCHUTETA, JIOKAIbHBIMHI JOKYMEHTAMH YHHUBEPCUTETA U SIBISACTCS 005I3aTEIBHOM.

JlaHHas aTTecTanys NPOBOAUTCS B OpME KOHTPOJIBHBIX MEPOTIPHATHH 110 OIIEHHUBAHHIO (DAKTHIECKUX PE3YIbTaTOB 00ydIeHUS
CTYJEHTOB U OCYILECTBIISIETCS BEAYLIMM IpenojasareneM. TeKylui KOHTPOb IPOBOAUTCA C LIEJIBIO OLEHKU U 3aKpPEILICHNUS
HOJIy4CHHBIX 3HAHUH M YMEHUH, a Takoke oOecriedeHus: MexaHu3Ma (popMUpOBaHUS KOJIMYECTBA 0alIoB, HEOOXOAUMBIX CTYJICHTY
JUISL TOITyCKa K 3a4eTy/sk3aMeHy. OIleHKa HOCHT KOMIDUIEKCHBIN XapaKTep U YIUTHIBAET JOCTIKEHUS CTYCHTA [0 OCHOBHBIM




KOMITOHEHTaM y4eOHOTro Iporecca 3a TeKymuil nepuo. OIeHIBaHUE OCYIIECTBISIETCS C BBICTaBIEHHEM 0alIoB.

@DopMBI TEKyIIEro KOHTPOJIS M KPUTEPUH UX OLEHUBaHMS JU(GEepeHIIMPOBaHBI 110 BHAaM paboT - 00s13aTeIbHbIE 1
nomnoaHATeNbHBE. K 00s3aTeTbHBIM OTHECEHB! YOPMBI KOHTPOJIA, IIPEATIoIaraoniie GopMHpOBaHIe IIPOXOIHOTO Oaia Ha
OK3AMEH B cooTBeTCTBHU € IPHHATOH 0aJUIBHO-PEUTHHTOBOM CHCTEMOH 10 AucHUIUIAHE. K JOTONMHUTEIBHBIM OTHECEHBI ()OPMEI
KOHTPOJISL, peArnoaraomue GopMupoBaHue NpeMHaIbHbIX 0aIOB CTYIEHTA, a Takke 0aioB, HEOOXOJUMBIX A7 POPMUPOBAHUS
MHUHMMYMa 11t gorrycka kK OK3AMEHY B Tom ciydae, eciti oHM He HaOpaHbI 10 0043aTENIBHBIM BUiaM padorT.

K o0s3aTensHBIM (hopMaM TEKyIIero KOHTPOJIS OTHECEHBL:

Odopmienne oTuera 1o 1a00paTOPHEIM paboTam

3amuTa 1a00paTOPHON PadbOTHI

BeImonHeHHe MCEMEHHBIX KOHTPOJIBHBIX PadoT

IIpoBepounsle 3a1anus

Omnpoc

K momosmHUTETEHBIM (hOPMaM TEKyIIero KOHTPOJIS OTHECEHBI:
Ioxarorosxa goknazaa no 0630py NEpHOANIECKOI HAYIHOH TUTEPATYpPHI

OdopmiteHre otdera 1Mo 1abopaTopHON paboTe U 3aImuTa J1a00paTOPHOH padOTHI

IlosicHuTenbHas 3anucka

[IpenonaBanue XuMuM KpoMe Kypca JIeKLIUil BKITIoyaeT o0s3aTeNbHOE MPOBeAeHUe 1a00opaTOpHbIX 3aHsATHi. Llenbio mnabopaTopHbIX
3aHATHH SIBIAETCS (POPMHUPOBAHUE YMEHHH BBIIONHSATH TUIIOBBIE PEAKIUH Ha (PyHKIHOHAIBHbIE TPYIIIIEI 1 KAUECTBEHHO
OTIPEIENTATh HEKOTOPBIE COCIMHEHUS.

JlaboparopHast paboTa BBITOJIHSAETCS KaXKABIM CTYI€HTOB HHANBUAYAIBHO. [I711 5KOHOMUH BpeMEHH U 0ojee MTy0oKoro
OCMBICIICHUS TA0OPAaTOPHON PabOThl HEOOXOANMO B IPOLIECCE CAMOIIOATOTOBKH POYUTATH OIMCAHUE OIBITOB, YACTHYHO
3aITOJTHATH MPOTOKOI TJabopaTOpHOU padoThl. Ha kaXkmoM 3aHATHH NOCIIE BEITOTHEHHS 3KCIIEPUMEHTAIILHON YaCTH POBOTUTCS
TEKyIIHi KOHTPOJIb IT0 YCBOCHUIO yueOHOTO MaTepuaina. CTyIeHTy npeiaraeTcs HeCKOIbKO BOIIPOCOB, Ha KOTOPBIE OH JaeT OTBET
WM YCTHO, UM B MIUCBMEHHOM BHJe. ECIi CTy#eHT mpaBUIbHO OTBETUII HA MPEI0KEHHBIE BOIIPOCHI, 3HAUHUT, MaTePUal TEMBI UM
YCBOEH, H OH IOJTy4aeT 3a4eT 110 JaHHOU TeMe.

Taxum 06pa3oM, (HOHI OLICHOUHBIX CPEICTB IT0 JaHHOH (opMe KOHTPOIIS BKITIOYACT B ce0s 2 3meMeHTa:

- TpeboBaHUs K 0(YOPMIICHUIO OTUETA;

- ZIOTIOJTHUTENILHBIE BOIIPOCHI JUIsl 3aIIUTHI JIAOOPATOPHOH PabOTEL.

TpeboBaHMA K 0(OPMIIEHHIO OTYETa 110 Ta00PATOPHEIM paboTam

BBEJEHHUE

OO6mre TpeOdoBaHMS K BHITOJHEHHUIO Ja00PaTOPHBIX paboT

[epen BeImoTHEHNEM T1a00PaTOPHOTO MPAKTHKyMa HEOOXOIMMO HAa BBOJAHOM JIAOOPAaTOPHOM 3aHATHH M3YIHTH O0IINe IpaBHia
MOBE/ICHUS M TEXHUKY 0€30MIaCHOCTH MU BINOJHEHHH JIAO0PATOPHBIX pabOT IO XUMHUH, CIIMCOK JIUTEPATyphl PEKOMEHTyeMOH IS
UCIIOJIb30BaHMUS PU HOATOTOBKH K BBIINOJIHEHHUIO JJA00PaTOPHBIX padboT n «TemaTnueckuii miaH 1abopaTopHbIX paboT»,
WUMEIOIINICS B JTa0OpaTOpHH.

[Topstox MOATOTOBKH K BRIIOTHEHHUIO TA00PaTOPHOH pabOTHL:

CTyaeHT JOJDKEH SBISThCS Ha Ja0opaTOpHbIE 3aHATHS MOATOTOBIEHHBIM K 1a00paTOpHO# paboTe, BBITOJHEHUE KOTOPOH
HpPeTyCMOTPEHO TEMATUYECKUM TUIAHOM Ha COOTBETCTBYIOILLYIO J1aTy.

[IpenBapuTenpHas MOATOTOBKA K paboTe BKIIOUaeT 0(opMIICHHE TIEPBOM H BTOPOH YacTH OTYETa IO COOTBETCTBYIOIIEH (hopme H
BBIIOJTHEHHE 33JaHUS IS CAMOCTOSITENIFHOI TOATOTOBKYU K yKa3aHHOU 1abopaTopHOIt paboTe ¢ UCIOIb30BaHIEM MAaTEPHUAIOB
JIEKLUH, ydeOHUKA U JaHHBIX METOJIUYECKUX YKa3aHHMH.

Ortuer o npezcroseil padoTe odopMIeTcs O CIeayromen popme: 1aTa BEITOTHEHH paboThl, Ne tabopaTopHOit paboTHI,
Ha3BaHHUE paboThl, I Teopernyeckas gacTs, Il mpakTnyeckas 4acTs.

TeopeTuueckas yacTh - B pa3jese H3IaratoTcs OCHOBHbIE TOHATHSI, 3aKOHBI, pacueTHbIe (hOPMyIbI, KOTOPbIE HEOOXOAUMO YCBOUTD
JUISL CO3HATEIBHOTO BBIITOJIHEHNUS SKCIIEPUMEHTa U IPAMOTHOH 00pabOTKHU pe3ynbTaToB. [lepedeHb MoHATHIT U 3aKOHOB UMEETCs B
METOIMYECKUX YKAa3aHHUAX K COOTBETCTBYIOIIEH Ta00paTOpHOH paboTe B pasere «TeopeTndeckas 0a3a SKCIIepUMEHTay, C
UCIIONIb30BaHHEM KOTOPBIX BBIBOASATCS (JOPMYIIBI Ul pacyeTa OonpeenseMoii B paboTe BeTUIHHBL. B KOHIle pa3zena IpHBOASTCA
pelIeHNs U pe3ylbTaThl BHITIOIHEHUS 3aJaHUH AJIs1 CAMOCTOATENBHOM MOATOTOBKU K COOTBETCTBYIOMIEH 1abopaTopHOii paboTe.
IMpakTHdeckas 9acTb - B pa3jielie MPUBOUTCS:

PHCYHOK U OIFICaHHE OTBITHON YCTaHOBKUY;

nepedeHb HEOOXOAUMBIX PEAKTUBOB, MIOCYAbI, BCIOMOTATEIbHBIX MATEPUAIIOB,

U3MEPHUTENBHBIX IPUOOPOB (I U3MEPUTENBHBIX IPHOOPOB yKa3aTh KJIACC TOUHOCTH, LIEHY JEIEHNUS) B METOANYECKHIX YKa3aHUAX K
BBITIOJTHEHHIO COOTBETCTBYIONIEH 1TabopaTopHOii paboTHl);

IUIaH YKCIICPHMEHTA,;

ypaBHEHUsI peakiuii;

TabJHIa IS 3aITUCH Pe3yAbTaTOB H3MEPEHUIH.

Iopsimox BeIMoOIHEHHS 1ab0paTOPHOIt pabOTHI

Ha naGopaTopHOM 3aHATHU CTY[EHT y4acTBYeT B MHIUBHUIYaIbHOM cOOECEI0BaHUHU C MperoaaBaTeeM Mo COAEPKAHHIO
npezcrosiueii pabotsl. [IpernogaBaTens Jenaer 3aKiI0UCHIE O TOTOBHOCTH CTyAEHTa K paboTe 10 copepkaHuio 1 n 2 yacrei
oTYeTa, pe3yabTaTaM BBITIOHEHHUS 3aJaHUs [T CAMOCTOSITENIBHOM MOJATOTOBKM, KOTOPHIE MIPEICTABIIAIOTCS B BUJIE CIICTYFOIIIX
grileniing

B cimyyae 1ocTaTouHOro ypoBHS MOATOTOBKH CTYAEHT MOJIYy4aeT JOMYCK K BBIMOJHEHHUIO 3KCIIEPUMEHTA U 110]] HAOII0AeHHEM
nabopaHTa BEIOJHSAET PadOTy B COOTBETCTBHH C INTAHOM SKCIICPHMEHTA, BHOCHT Pe3yIbTaThl H3MEPEHHUH B TaOJIHILY, IPOBEpsIeT
MOJy9IEHHbIE Pe3yAbTaThl U MPABUIBHOCTD MX 3allUCH Y IIpenoiaBartelis. B ciydae HepaBUIBHOTO H3MEPEHHUS U 3aIIHCH
HOJTY4YEHHBIX Pe3ylbTaTOB CTYIEHT HOBTOPSET U3MEPEHHs U KOPPEKTUPYET 3aIIUCH Pe3ylIbTaTOB, I0O3TOMY PE3yNbTaThl H3MEPEHUI




Ha MepBOM 3Tare [eaecoo0pa3Ho BHOCHTh KapaHaauioM. [Ipu JOCTIKeHNH pa3yMHBIX Pe3ylNbTaTOB U MPABHIBLHOTO UX BHECEHUS B
Ta0JIMIly HEOOXOAUMO IIPUBECTH B OPSIOK pabouee MECTo, CIaTh METOAMYCCKHE YKa3aHHs1, 000pYyIOBaHHE ISKYPHOMY HITH
Na00paHTy U MOANKUCATH TAOIHIlYy SKCIEPUMEHTAIBHBIX JAHHBIX Y IPENoiaBateis. B 3ToM citydae CTylIeHTY 324U ThIBACTCS
BBITIOJIHEHHUE SKCIIEPUMEHTA, EMY CIIEAYeT MPUCTYIUTH K 00pabOTKe pe3ynbTaTOB M COCTABICHHIO CIESIYIONIETO pas/iena OT4eTa -
IIT PacueTtsl 1 BBIBOOBL.

B pasnene 10kHbI ObITH IPEICTABICHBL:

Pacder ombiTHOTO 3HaUEHMS (XOTBITH.) OTPENENIEMON BETUNUMHBI ITYTEM MOJICTAHOBKH B PACUETHYIO (POPMYITY COOTBETCTBYIOIINX
TaOJIUYHBIX JTaHHBIX.

Pacuer Teopermueckoro 3HaueHus (XTeop.) onpeesieMoil BEINYHHBI [0 COOTBETCTBYIOLICH (opmyrte.

Pacuer OTHOCUTENBHOM OIIMOKHU ¢ TOYHOCTHIO 10 0,1%.

IIpu mpoBeeHNH PacueTOB U BHECEHWHU YUCIOBBIX 3HAUEHUH PE3yIbTaTOB U3MEPEHHUI M PACYETOB B TAOIHILy HEOOXOIMMO
PYKOBOJICTBOBATHCS OOLIMMY IpaBUIIaMU 110 00paboTKe pe3yabTaTOB U3MEPEHHIA.

ITocne 3aBepuienus 111 yactu oTuera, oH craercs Ha NpoBepKy. [locie NoJoKUTENbHBIX PE3YIbTATOB IPOBEPKU OTUETA aHHAs
paboTa cunTaeTcs BBITOITHEHHOH.

CTyzmeHT JOIyCKaeTcsl K 9K3aMeHy 10 AUCIHIUIMHE, €CITH UM B T€UEHHE CEMECTPa BHIMIOIHEHBI BCE IPETyCMOTPEHHbIE
TEMaTHYCCKUM IUIAHOM JIa00paTOPHBIC pabOTHI, MOJYYCHBI IIOJIOKUTENBHBIC PE3YIbTAThI IPU BBOAHOM KOHTPOJIE, KOHTPOJIBEHOMN
paboTe U BBITIOTHEHB! HHIUBUTyATbHBIC 32 TAHHSI IT0 COOTBETCTBYIOIINM pa3jiesiaM IIPOrpaMMEL.

Bompocs! m1st 3auThl 1a00paTOpHON paboThI
Bormpocs! 1 3aa4n k 1a60paTopHON paboTe CKOPOCTh XUMUUECKOH PEaKIIUI)

1. Uro Ha3bIBAETCSI CKOPOCTBI0 XUMUUECKON peakiuu? B kakux enumHHIax oHa usMmepsercs?

2. Kaxkue (akTops! BIUSIOT Ha CKOPOCTh XUMHUYECKON peakunuu?

3. 3aBHCUMOCTb CKOPOCTH PEaKIMU OT KOHLUEHTPAIMU PEarupyIoIuX BEIECTB B TOMOI€HHON CHCTEME.
4. 3aBUCUMOCTb CKOPOCTH PEaKLMU OT KOHLUEHTPALUU PEarupyroliux BEIECTB B F€TEPOIeHHON CHUCTEME.
5. 3aKOH JEHCTBYIOIIUX Macc.

6. KoHcTaHTa cKOpOCTH XMMHYECKON peakLuu.

7. BnusiHue TemmnepaTypbl Ha CKOpPOCTh XUMHUYECKHX peakiuid. [IpaBuino Baut-T'odda.

8. UYro Takoe KaTanuaTop, KaTall3 W WHTHOUTOP, IUIS YeTO OHH HYXKHBI?

9. KakoB MexaHU3M AEHCTBHUs KaTaIH3aTOPOB B TOMOTEHHOI M reTeporeHHOH cucremax?

10. BeIpazure MateMaTHUECKH CKOPOCTH MPSMBIX U 0OpaTHBIX PEaKIvi:

a) N2 + 02 [1 2NO; 6) Fe203(tB.) + 3CO(r.) [1 2Fe(tB.) + 3CO2(T.);
B) 2NO + 02 [12NO2 1) N2 + 3H2 [J 2NH3.

11. Bo ckosbko pa3 yBEIMUYHUTCS CKOPOCTb PEeaKUUH MpH MOBbIeHUH TemnepaTypsl ¢ 20°C mgo 50°C, ecnu TemmneparypHbIid
k03 duimeHT pasex 3.
12. Bo ckombko pa3 cremyeT yBeNMUYHTh KOHIGHTpaImio BemiecTBa B2 B cucreme 2A2(r.) + B2 = 2A2B(r.), 9To0BI IpH

YMEHBIIICHUH KOHIICHTPAIUHU BeliecTBa A B 4 pa3a CKOPOCTh IPIMOH
peakIy He U3MEHUNACh.

13. B cucreme CO + Cl12 = COCI2 xonueHTpanuo yrapaoro rasa yseaundmwin ot 0,03 mo 0,12 Momab/1, a KOHIEHTPALHUIO
xsopa — ot 0,02 no 0,06 Moss/11. Bo ckosbKO pa3 BO3pocia CKOPOCTh MPSIMOH peaKum?

14. UeMy paBeH TeMIepaTypHbIil K03(PULIUEHT CKOPOCTH pPEeaKLuH, eClIi MPH yBEIMYEHHH TeMIilepaTypsl Ha 30 rpamycoB
CKOPOCTB pEakIny BO3pacTaer B 15,6 pas.

15. ITpu 150°C HexoTopas peakims 3akaH4duBaercs 3a 16 munyt. [IpuHMMas TemmnepaTypHbIH KoddduImenT ckopocTn

peakIy paBHBIM 2,5, pacCUUTaTh, 4epe3 KaKoe BpeMs 3aKOHUUTCSA 3Ta Peakiys, eClii IpoBoaAuTs ee: a) mpu 200°C; 6) mpu 80°C.

Bompocs! n 3a1aun k 1a00paTOpHOH paboTe « XMMHIECKOE PaBHOBECHE

1. Kaxkne peakunu Ha3pIBaloTCS HEOOpaTUMBIMH M oOpatumeiMu? [IpuBenure mpuMeps.

2. JaiiTe onpenenenue NOHATHIO XMMHUUYECKOE paBHOBecHe. Kak MOXHO HCIIONIb30BaTh 3aKOH JEUCTBYIOIIMX MAacc JUISL
00paTUMBIX peakiuii?

3. Jaiite onpeneneHue MOHATUIO KOHCTAHTA PaBHOBECHSL.

4. CBs3p KOHCTaHTBI PAaBHOBECHUS C PABHOBECHBIMU KOHIEHTpanusiMu. OT KakuxX (paKTOPOB 3aBUCHUT 3HAUEHHE KOHCTaHTHI
paBHOBecHs?

5. Cohopmynupyiite npuaiwn Jle-1larense. Kakne GakTopsl BIUAIOT Ha U3MEHEHHE XMMHYECKOTO PaBHOBECHS?

6. Kak BIHSIOT yMCHBIICHHE KOHICHTPAIIUN PEaTHpPYIOMIMX BEIIECTB, TEMIICPaTyphl M AAaBICHHUS HAa CMEIICHUE
XUMHYECKOT0 paBHOBecus B peakuuu: N2 + 3H2 [1 2NH3 + Q.

7. Kak BAMsIOT yBeIMUEHHE KOHLEHTPALUU NPOLYKTOB PEAKLUU, TEMIIEPATYPbl U JaBJIECHUS HA CMEILEHUE XMMUYECKOTO
paBHOBecus B peakiuu: N2 + 3H2 [ 2NH3 + Q.

8. PaBHOBecue B rereporeHHsIX cucreMax. OT Kakux (pakTOpPOB OHA 3aBHCHT?

9. B kakyio cropony cMmecturcsi paBHoBecue peakiuu COCI2(r.) [1 CO (1.) + CI2(r.) npu BBEeICHUH B PAaBHOBECHYIO
CHCTeMY UHEPTHOTO Ta3a npu: a) V = const; 0) p = const.

10. Kak Bnuser uaMeHeHHe NaBJICHHUsI Ha PABHOBECHE CIEAYIOIIMX PEaKIHii:

a) H2 + 12 (1 2HI; 6) C2H50H + NaOH [ C2H50Na + H20;

11. Yepes HekoTopoe Bpems mocie Hadana peakiuun 4HCI1 + O2 [ 2H20 + 2CI2 KOHIEHTpaluu BEIIeCTB COCTABIISIIN:

[H20] = 0,12 moms/it; [C12] = 0,12 momns/it; [HCI] = 0,3 mons/it; [O2] = 0,2 mons/i. Halinure: a) 3HaueHHe KOHCTAHTHI PABHOBECHST;
0) KaKOBBI HCXOIHBIC KOHI[CHTPAIIMH XJIOPOBOIOPOA U KUCIOpOaa?
12. Kak BIUSIOT yMCHBIICHHE TEMIEPaTyphl, IaBJICHHS U KOHLECHTPAIMU MPOAYKTOB PEaKIMU Ha
CMEIICHNE XUMHYIECKOTO PABHOBECHS B CIICAYIOIINX CUCTEMax?
a) 2NO + 02 [J 2NO2 + 28 kkai; 6) 2HBr [1 H2 + Br2 -16 kkai.
13. Koncranra paBHoBecus peakiuu FeO(k.) + CO(r.) [ Fe(x.) + CO2(r.) npu HeKoTOpoii Temnepatype paBHa 0,5. Haiinurte




pasHOBecHbIe KoHIeHTpanun CO u CO2, ecau HavanbHBIE KOHIEHTPAIUH 3TUX BemlecTB cocraBisuiu: [CO] = 0,05 mouns/ir; [CO2]
=0,01 mMoJb/11.

14. PaBHoBecue B cucteme H2 (r.) + 12 (1.) [ 2HI (T.) ycTaHOBWIIOCH TIpH ClieMyrOmmx KoHIeHTpanusax: [H2] = 0,025 momns/m; [12]
= 0,005 moms/i; [HI] = 0,09 mons/n. Onpenennte HCXOAHBIE KOHIEHTPAIHH HO/AA U BOJOPOAA. .

15. IIpu HekoTopoii TemmepaType paBHoBecue B cucteme 2NO2 [1 2NO + O2 ycTaHOBUJIOCH NPH CIISAYIOIUX KOHLIEHTPALMAX:
[NO2] = 0,006 monb/n; [NO] = 0,024 monb/n. Halizure: a) KOHCTaHTY paBHOBECHUS pEakIiu; 0) HCXOHYI0 KOHIIeHTpanuo NO2.

Bomnpocs! u 3anaun x 1aboparopasiM padoTam 1o teMe PACTBOPBI: «Teopust anekTpoiIuTHIeCKoR fucconuanun. Peakimm
HOHHOTO 00MeHa», «[IoHHOE TPOU3BEICHUE BOIBI, BOJOPOJIHBIN MOKa3aTenb», « [ uapoimsy

1. Jaiite onpeneneHus NOHATHIM 3JIEKTPOIUT U HEAEKTpoauThl. [IpuBenure npumepsl.

2. ChopmynupyiiTe TpH MOJOKEHUST TEOPUH DIEKTPOIUTHUECKON JAUCCOIMANNH IIBEICKOTO XMMHUKa AppeHuyca.
3. KakoB MeXaHH3M DJIEKTPOTUTUIECKON TUCCOLMALIUM?

4. JlaiiTe ompeseneHus MOHATUAM THAPATHI, CONbBATHI, THIpaTalusd U coiabBaTanus. [IpuBeaure mpumepsl.

5. Juccormanus KHciIoT (OAHOOCHOBHBIX, IBYXOCHOBHBIX M TPEXOCHOBHBIX).

6. Juccommarnys OCHOBaHUH (OZHOKHUCIOTHBIX, JBYXKHUCIOTHBIX M TPEXKHUCIOTHBIX).

7. Jucconmanus cpeaHuX COJIEH, KUCIBIX U OCHOBHBIX COJIEH.

8. VloHHble ypaBHEHHs peakiuii (Kakue BEIecTBa CIeMyeT M300pa)kaTh B BHIE MOJEKYN).

9. IMpuBenuTe MpUMeps! HOHHBIX PEAKIUH MAYIINX ¢ 0OpPa30BaHUEM OCAIKOB.

10. [IpuBeauTe npuUMepsl HOHHBIX PEaKLUid UAYIIHX C 00pa3oBaHUEM Ta3000pa3HBIX U MalOPACTBOPHUMBIX BEILECTB.
1. [IpuBenuTe MpUMEpPB! HOHHBIX PEAKIMH WAYIIUX ¢ 00pa30BaHHEM MaJIOJANCCOLUUPYIOMMX BELIECTB (CIa0bIX
AIIEKTPOJIUTOB).

12. [TpuBeguTe MpUMeEpsl HOHHBIX PEAKIUH MAYIMIUX ¢ 00pa30BaHMEM KOMILIEKCHBIX COCTHHEHHI.

13. Crenens qucconnanuu. Koncranra qucconyaium.

14. ®akTOpHI BIUSIONINE HA CTEIIEHb TUCCOUAINY (TIPUPOIa PACTBOPHUTEIS,
KOHIIEHTpAIVsI PACTBOpA M HAINYHE OJJHOUMEHHBIX HOHOB)

15. CunbHble u cnalOble 2IEKTPOIHUTEL.

16. [IpuMeHeHNE 3aKOHA ISHCTBYIONIMX MACC K CJIA0BIM 3JIEKTPOJIUTAM.

Bomnpocs! 1 3anaun k 1a60paTopHBIM paboTaM « OKHCIUTENEHO-BOCCTAHOBUTEIBHBIE PEAKIINIY, « DTEKTPOIU3»
Onekrponu3. 3akonsl Papanes.

B dgem pasHHIa MPOIECCOB ANIEKTPOIN3a PacIUIaBOB M PacTBOPOB. [IpuBecTH mprMepsl.

Urto Takoe BBIXOA IO TOKY?

Uro Takoe anekTpopadMHUPOBAHUE METAJIIOB?

. Haiinute 00beM kucimoposa (H. y.), KOTOPBI BBIICIACTCS MPU MPOMYCKaHUK TOKa CHloi 6A B TedeHnu 30 MUH. yepes
BoaHbIH pacTBop KOH.

DA~

6. IMpu snexrponuse BogHoro pactBopa Cr2(SO4)3 Toxom cunoif 2A Macca KaTofa yBeIW4MIach Ha 8 . B TedeHnn xaxoro

BpPEMEHH ITPOBOJIMIIN IIEKTPOIU3?

7. BBIYUCITUTD SJIEKTPOXUMHUYECKUAN SKBUBAJICHT IWHKA, €CITU MPH AJIeKTposm3e pactBopa ZnCI2 toxom 2,8A a 3a 5 muH 32 cek
BeLenunock 0,314 r nuska. IlpuBenuTe cxemy 2J1€KTpoJIN3a U ypaBHEHMs PEaKLUil Ha 3JIEKTpoJax.

8. Ilpu anekTponuse pacTBopa cyiabdaTa Mean Ha aHOE BbIIENWIOCh S60 M kuciopoaa. CKOJIBKO TpaMMOB MEH BBIIEIUIIOCH Ha
katonie? Hanummre ypaBHEHUS peakMid, IPOTEKAIOMIMX Ha 3JIEKTPOJax.

9. CocTaBUTh AIIEKTPOHHBIC YPaBHEHHUS PEAKIH, POUCXOIAIINX HA YTOJIBHBIX 3JEKTPOIax IPH 3JIEKTPOIIN3E PAcTBOpa XJIOPHIA
menu (II). Onpenenutsb, KaKue TPOAYKTHI BBIICISIOTCS Ha dJIEKTPOJaX.

10. CocTaBUTh JICKTPOHHBIC YPABHEHUS MTPOIIECCOB, IIPOUCXOSIINX MIPU ITEKTPOIIM3E pacTBOPa Cy/Ib(aTa IIHKA C HHEPTHBIMU
anekTpoaamu. ONpenenuTh COCTaB MPOAYKTOB, BEIICIHUBIINXCS Ha SIEKTPOJAaX U 00pa30BaBIINXCS B KATOTHOM U aHOTHOM
MPOCTPAHCTBE.

11. CocTaBUTh 2JEKTPOHHBIE YPAaBHEHHSI PEaKLUH, MPOUCXOIAIIMX IPU dIEKTPOIIM3E PacTBOpa Cylb(daTa HUKENS C HUKEIEBBIM
AHOJIOM.

12. KakoBa cujia TOKa MpH 3JEKTpon3e, eciu 3a 50 MuH Bbaenmiack Best menp u3 120 ma pactBopa CuSO4 konuentpauuu 0,4
MoJIB/n?

13. Kaxkoii 00beM BoiopoJia (H.y.) BBIACTUTCS Ha KaToje, eciau uyepe3 pactBop NaCl npomyiieH Tok cuiioi 2A B Teuenue 20 MuH?
14. Nerans xpomupyerest B BogHoM pactsope Cr2(SO4)3 npu cuite Toka 3A. OnpeaenuTts NpoJo/LKUTENBHOCTD MIEKTPOJIN3a, ECIIU
Ha TMOBEPXHOCTH JAeTalld HeoOXoauMo HaHecTH 1,3 T xpoma. Beixon o Toky paBen 40%.

15. B yeM 0cOOEHHOCTH METANTUYECKON CBSI3H?

16. YUto Takoe psiJi HAPSDKEHUSI METAIJIOB, M KaKHe MPaKTUYECKUE BHIBOJBI MOXKHO CHENaTh U3 HEro?

17. Kakyro (QyHKIIHFO BBITIOTHSIET METAJII IIPH B3aUMOJICHCTBUY C KHCIOTaMU?

18. Yem oObsACHsETCS TacCUBUPOBaHKE MeTanaoB? Kakue MeTauibl HaCCUBUPYIOTCA KOHIIGHTPHPOBAaHHBIMU PACTBOPAMH CEPHOM U
A30THOM KHCIOTHI?

19. Kakue MeTamibsl B3aMMOJIEHCTBYIOT C KUCIOTAaMU U IEI0YaMH?

20. Kaxue npoayKTHI OIY4aroTCs TP B3aNMOICHCTBUHU aKTHBHBIX MeTaiuoB (Li — Al) ¢ KOHIIEHTPHPOBAaHHOI CEPHOM KUCIOTOI?
IIpuBeauTte npuMepsl U HAIMIINTE YPABHEHUS PEAKLIMH.

21. Kakue BeliecTBa rnoixy4arorcs Mpy B3auMOJICHCTBUM MajoaKTUBHBIX MeTaiioB (Cu — Au) ¢ KOHIIEHTPUPOBAHHOW a30THOM
kuciotoi? [Ipuseaure npuMepsl ¥ HAUIIUTE YPABHEHUSI PEaKLIU.

22. B pacTBOp XOPOBOJIOPOIHON KUCIOTHI OIYCTHIIN LIMHK KoJn4yecTBOM BerectBa 0,2 Moib. Kakoit 00beM raza mosxer
BBLICTUTHCS (H.Y.)?

23. JIyig noydeHus: BOJopoJia 00paboTalii cMeCh CTPY)KEK METallla U MEJM Maccoi 1 T pacTBOpoM pa30aBICHHOW CepHOI
KUCTIOTHL. OOBEM BBIICIUBIIETOCS BOJOPOAA OKa3aJICs paBHBIM 1,12 11 (H.y.). BeraucanTh cocTaB cMecH B MPOIEHTAX.

24. Tlpu pacTBOpeHHUHU 00paslia CMECH ONMIIOK MeIH, KeJle3a U 30J10Ta B KOHIIEHTPUPOBAHHON a30THON KUCIOTe 00pazoBasoch 6,72




nrasau 8,55 r HepacTBOpuUMOro ocrarka. [Ipu pacTBOpeHHH TaKoi e HaBECKH B XJIOPOBOAOPOTHOMN KUCIOTE BBIAETHIOCH 3,36 1
raza. OnpenenuTb NPOLEHTHBIH COCTaB HCXOAHON CMECH.
25. Kaxoit 13 MeTayutoB He BEITECHIET BOJOPOX U3 pa30aBICHHBIX PACTBOPOB KHUCIOTHI:

a) Marauii, 6) xpom, B) HaTPHH, T) pTyTh
26. Kakue U3 nepeurciieHHbIX METAJIOB CIIOCOOHBI BBITECHUTH BOJIOPOJ U3 BOJBI?
a) JKeneso, 0) HaTpuii, B) cepedpo, T) TUTAN

27. XKene3Has IIacTUHKA Maccoi 6 T MOTpy:KeHa B pacTBOP MeIHOTO Kyrnopoca. [InacTuHky BeIHYnH, BeIcymmiu. Ee macca
okasanacs pasHo# 10,13 r. 28. Beraucauts Maccy Meu, OCeBIIeH Ha MIACTHHKE.

28. JIutuit maccoii 0,7 r omyctuiu B 100 mut Bosl. Onpenenure 00beM BBIACIMBIIETOCS ra3a i MaCCOBYIO IOJII0 00pa30BaBIIETOCS
BEIIIECTBa B PacTBOpE.

Kpurepun ouennBanus
OueHKa 3a TeKyIyro paboTy Ha T1a00PaTOPHBIX 3aHATHAX, OCYIIECTBISICTCS B COOTBETCTBUH C OAIIbHO-PEUTHHIOBOI CHCTEMOH.
OueHnBaHNE OTBETA CTYyACHTA MPOU3BOAUTCS MO CIEAYIOMEH MKae 6anIoB:

3ammTa ¥ oopmiIeHnE oTyYeTa 10 1abopaTopHOH pabote «CKOPOCTh XMMHYECKOH PeaKiiiny Mmax 3,75 6amia

3ammTa ¥ oopMIIeHHE OTYETa O TabopaTopHON paboTe « XMMHYECKOE PaBHOBECHE M €TO CMEIICHHE Mmax 3,75 amna
3amura u oopMIIeHHE OTUETA IO Ta00PaTOPHOH paboTe « DNMEKTPOIUTHIECKAs! TUCCOIMAIMs. FIOHHO-0OMEHHbIE PEaKIuy B
pacTBOpax AIEKTPOIUTOBY max 3,75 Gamna

3ammTa ¥ oopmiieHne oTdyeTa 1o j1aboparopHoii pabore «loHHOE mpousBeneHre Boabl. Bonopoauelil mokasatensy  Max 3,75
Ganma

3amura u odopmileHne oTdera 1o aaboparopHoil padore «I'maponus conei» Mmax 3,75 Gamna

3ammTa ¥ oopmiIeHHe oTYeTa 1o JadopaTopHOi padore «KoMieKcHble CoeTMHEHHS Mmax 3,75 6Gama

3ammTa U oopMIIeHHE OTYETa 10 1abopaTopHON paboTe « OKUCINTENPHO-BOCCTAHOBUTENIBHBIC pEakum»  Max 3,75 Oamia
3amura 1 oopmiieHne oTdeTa Mo JabopaTopHOil pabore «OnekTpomm3»  Max 3,75 Gamia

O0s13aTenbHass KOHTPOJIbHAS paboTa

ITo mucumruimHe XUMUS TIPETYCMOTPEHO YEThIpE 00s3aTeIbHBIC KOHTPOIBHEIC PA0OTHI.

KontponsHast pabota no teme: «OcHOBHBIE OHATUS XuMuH. CTpoeHue aroma. [leproanyecknii 3aK0H U MEpUOIUIEcKasi CHCTeMa
J.M. MenpaeneeBa. OCHOBHBIC 3aKOHBI XUMHUI)

1. CxeMaTU4HO M300pa3uTe CTPOSHHE CIEMYIONMX aTOMOB — JIUTUH, MapraHen. OnpenennuTe Ui KaXI0ro U3 aTOMOB
3apsi Apa, YUCIIO DIIEKTPOHOB B OKOJIO SJEPHOM IPOCTPAHCTBE, YUCIO MPOTOHOB U HEUTPOHOB.
2. BrruncnuTe OTHOCUTENBHBIE MOJIEKYJISIPHBIE Macchl CleAyomux coequnenuii: 030 (O3), runpokcun Hatpus (NaOH),

ammuak (NH3), azornas kuciora (HNO3).

3. Brrancnure mMaccy (B rpammax) 0,5 mons kap6onara 6apus (BaCO3).

4. Kakoe xonmudecTBO BemecTBa (Mojb) coaepxkutcs B 250 r uurpara xeneza (II1) Fe(NO3)3?

5. Kakoli 00bemM 3aHUMAIOT NP H. y. 5 MOJIb Tenus?

6. PaccraBpTe K03()(HUINCHTH B ypaBHEHUH CIIEIYIOMICH pPEaKIlim:

7. JKene3o mMoxer OBITH MOJYYEHO BOCCTaHOBIEHHEM okcuia xene3a (III) amomurnem. Kakyro maccy aqroMHHUS HAmoO
B3ATh JJIs1 TOJTydeHUsI xKese3a Maccoit 140r?

8. K pactBopy, cozmeprkaiieMy HUTpaT cepedpa, Maccoi 25,5 T, IPWIHIN PacTBOpP, COJEPKAIIMK Cylnb(pHI HATPHUS MacCOH
7,8 . Kakas Macca ocanka oOpasyercst mpa 3Tom?

9. HanumuTe 371eKTpOHHYI0 KOH(UIYPAI[HI0 aTOMOB CIEAYIOIUX 3JIEMEHTOB: OOp, MBIMIBSIK, MOTHO/ICH, 0JI0BO, KaIbIIHI.
10. Pacrionosxure B IOpSIIKE YBEIUUECHHS PaJyCOB aTOMBI CIEAYIOIINX SJIEMEHTOB!

a) Ga, In, Tl, Pb, Bi

6) O0,S.Se,Te,I, Xe.

11. Pacnonoxwure B mopsiike yMEHbIIEHHS HEeMETaJUIMYECKUX CBOMCTB aTOMBI cienyrommx snemeHTos: C,Si,P,S,Cl
12. Pacnonoxwure B mopsiike YBETHMUCHHUS METALUTHUSCKUX CBOMCTB aTOMBI clienyromux ayieMentoB: Rb, Cs,Ba,Ra,Fr

KontponsHas pabota no teme: PactBopsr

Haiitu MaccoByto 10110 TIIOKO3BI B pacTBope, conepxarieM 250 r Bojabl U 40 T TIIIOKO3BI.

Kakoit o0bem Bosbl U Kakyto Maccy Na2CO3 Hazno B3sTh s npurotoBierus 150 vt 1,012 M pactropa (p=1,100 r/mm)?
Kakoit o6vem 2 H. pactBopa H2SO4 notpebyercsa mna npurotonerus 500 mi 0,5 H. pacTBOpa?

Kaxk ucnonesys 20 u 50% pactBopsl npurotoButs 500 r 25 %-HOro pacTBopa 3TOro BeriecTBa?

. Onpeznenure MaccoByIO JI0JIIO BELECTBA B pacTBope, nosydeHHoM cMmemenueM 200 r 25 %-noro u 300 r 40 %-Horo (mo
Macce) pacTBOPOB 3TOTO BEIECTBA.

6. Kaxkoit o6vem 0,05 H. pacTBOpa MoxHO moryduts u3 100 mi 1 H. pacTBOpa?

7 Kakoit 06bem Bojbl U Kakyto Maccy HNO3 Hamo B3aTh sl mpuroToBieHus 225vi 4 M pacteopa (p=1,130 r/mmn)?

8. Kakoit o6bem 2 M pactBopa Na2CO3 nHano B3sTh Juis npurotoienus 1 i 0,25 H. pacTtBopa?

9 Ckonbko rpamMmmoB Na2SO3 motpelyercst 1uist mpurotoBieHust 5 1 8 %-Horo (mo macce) pacteopa (p=1,075 r/mi)?

DA~

Kpurepun oneHnBanus
Bermonaenne koHTponbHOH padoTsl Nel  max 10 6amios
BrimonHeHne KOHTpoIbHOU paboTer Ne2  max 10 6ammoB

ITposepounsle 3axaHus (MHANBUIYaIbHEIC) H OTIPOC
WunuBuaya pHBIE IPOBEPOYHBIC 3aJaHUS SABIISIOTCS BaXKHBIM 3TarloM B (JOPMHPOBAHUN KOMIIETCHINI 00yJaromerocs.
BrinonHeHne Takux 3a1aHui TpeOyeT He TOJIBKO TEOPETUUECKOH MOATOTOBKY, HO M CAMOCTOSITEIBHOTO HAYYHOTO MTOUCKA.




BrimonHeHne 3a1aHuit ¥ UX IPOBEPKa MO3BOJIAIOT c(hOPMHUPOBATE U OLIEHUTH YPOBEHb OCBOCHHS BCEX KOMIETEHITHH,
IpeTyCMOTPEHHBIX pabodelt mporpaMMoil AMCHUIUIUHEL. MHAMBUAyalbHOE IPOBEPOUHOE 3aJaHUE MPEIIONAaraeT MoucK 1
00pabOTKy CTATHCTHIECKOTO, TEOPETHIECKOTO U MPAKTUUECKOTO MaTepralla Mo 3aJaHHOH TeMe.

IlepeueHp MHAMBUYaIbHBIX IPOBEPOYHBIX 3aJaHUN

WunuBrayanbHbIe JOMANTHAC 3a0aHUs Pa3eIcHBl Ha 2 9acTH — 00s3aTeIbHBIC JUIS BBITOJTHEHHS, SBIIIOMINECS STaloM
(hopMHpOBaHHUS OITyCKa CTYACHTA K JIAOOpAaTOPHBIM paboTaM; M JONOTHNUTEIbHBIC 3aJaHU, BEIIOIHAEMBIE CTYICHTOM B IIEIIIX
(hopMHpOBaHNUS MOBBIIIEHHOTO YPOBHS OCBOCHUS KOMIIETEHIINH, a Takke B TOM CIIydae, €U B TeUEHHE CEMECTpa CTyAEHT He CMOT
HaOpaTh KOJMYECTBO OAIIOB, HEOOXOAUMOE JUISl IOITYCKa K MIPOMEKYTOYHON aTTCCTALIUH.

1. 3aKkOH COXpaHEeHUS Macchl (IIPUBEIUTE ITPUMEPEI).

2. 3aKOH MOCTOSIHCTBA COCTaBa (IIPUBEIUTE IPHMEPHI).

3. 3aKOH 9KBHBAJIEHTOB (IIPUBEIUTE MPUMEPHI).

4. 3aKOH KpaTHBIX OTHOIIEHUH (IIPUBEIUTE MPUMEPHI).

5. 3aKOH TPOCTHIX OOBEMHBIX OTHOIICHUH (IIPUBEIUTE IIPUMEPHI).

6. 3axoH Aorazapo. Yucno ABorajipo.

7. Jaiite onpeneneHus MOHATUS «XUMHYeckas GopMyna». Kakue cBeneHHs MOKHO Y3HATh U3 XUMUYECKOH (pOpMyIIBI.
8. UYro BBIpaXkaeT CTpyKTypHas ¢opmyna? s Kakoro arperaTHOTO COCTOSIHHS BEIecTBa OHA NPHUTOIHA?

9. THITBI XUMUYECKUX peakui (IPUBEIUTE IIPUMEPHI).

10. Envnunel u3mepenust B MexxayHapoanoit cucreme CH (macca, 00beM, IIIOTHOCTb, KOJMUYECTBO BELIECTBA, TEMIIEPATYypa,
JUIMHA, BPEMS, CHJIa JIEKTPUIECKOT0 TOKa, JaBIEHUE, CUJIA, SHEPTHUS, MOLIHOCTb, KOTHYECTBO HNIEKTPUYECTBA).

11. OJEKTPOH, NPOTOH, HEUTPOH, SIIPO ATOMA, KBAPKU U JIENTOHBL.

12. W3oromnsl, n3o6apsl. PaccMoTpeTs Ha mpuMepe H30TONOB BOJAOPOA.

13. Mogenu atroma Tomcona, Pesepdopna u bopa.

14. I'maBHOE KBaHTOBOE YHCIIO (UTO OHO XapaKTEePU3yeT, KaKHe YMCICHHBIC 3HAYCHHS MOXKET IPHHUMATH, KaKAMHU
OYKBEHHBIMH U YHCIEHHBIMHU 3HAUCHUAMH 0003HAYACTCS).

15. OpOuTanbHOE KBAHTOBOE YHUCIO (YTO OHO XapaKTepHU3yeT, KaKue YMCICHHbIE 3HAUEHUS] MOXKET MPUHUMATh, KAKUMH
OyKBEHHBIMH ¥ YNCIICHHBIMH 3HaYCHUSIMU 0003HaYaeTcsl, Kakoi (opMyIioi onpenensercs).

16. MaranTHOe KBaHTOBOE YHCIIO (YTO OHO XapaKTepPHU3yeT, KaKhue YHCICHHBIC 3HAYEHHS MOXXET MPUHUMAaTh, KAKUMHA
OYKBEHHBIMH U YHCIEHHBIMHU 3HaUeHUAMH 0003HavaeTcs1, Kakoi (popMyroit onpenensiercs).

17. CrnuHOBOE KBaHTOBOE YHCIIO (YTO OHO XapaKTEpH3yeT, KaKHUe YHCIECHHbIE 3HAUCHUS MOXKET NMPUHHMATh, KAKUMH
OYKBEHHBIMH U YHCICHHBIMH 3HAUCHUAMH 0003HATACTCS).

18. OnexTpoHHast KOHGUrypanus (IPUBEIUTE IPHMEPHI).

19. Mpunun [Maynu.

20. [IpaBuno Xynza.

21. [paeuia KieukoBckoro (mepBoe W BTOPOE).

22. Knaccuduxarus snementoB JlaByasse, [lebopeitnepa, llankparya, Heronennca, Maiiepa.

23. Otkpeite /[I.1. MenzeneeBbIM MEPUOJMIECKOTO 3aKOHA U MEPUOMYECKON CUCTEMBI (CTapast 1 HOBast (POPMYITHPOBKH).
24. CTpyKTypa NEpUOJUYECKON CHCTEMBI.

25. ITeprroandHOCTH CBOICTB aTOMOB 3JIEMEHTOB (ATOMHBIE PaJHyChl, SHEPTUS HOHMU3AINH, CPOJCTBO K 3JIEKTPOHY,
3MEKTPOOTPULIATENBHOCTb.

26. 3HaueHue nepuoaudeckoro 3akoHa J[.M. MenneneeBa u TeOpUH CTPOEHHS aTOMA.

27. Kakue Bompocsl pemaer xuMu4eckasi TepMOAUHAMUKA?

28. JlaiiTe XapaKTepUCTUKYy OCHOBHBIM MOHATHAM TEPMOAMHAMUKH: BHYTPEHHEH 3HEPIruH, TernoTe, padoTe, SHTAIbIUH.
29. KakoBa cyrh nepBoro Hayasia TepMOJIWHAMUKHN?

30. UYro Ha3bIBaeTCS TEIIOBEIM 3()(EKTOM XUMHUYESCKON peaknuu. YeM OTIMYaroTCs ypaBHEHHS XUMHUYECKHUX PEaKIHid OT
TEPMOXUMHYECKHX.

31. Chopmynupyiite 3akoH I'ecca u cneacTBue u3 Hero. YTo Takoe TEIUIOTBOPHAs CIIOCOOHOCTH TOIUIMBA?

32. KaxkoBa cyrs Broporo Haudana tepmoanHaMuku? Uro takoe KIIJ] TennoBbIX MalllMH, TOYEMY OH BCET/A MEHbIIE
€IMHAIBI?

33. UYro Takoe cBobogHas 3Heprus [mb06ca, cBA3aHHAS SHEPrHs U YHTPOIHA?

34. Kak onpenenuts BO3MOXKHOCTb CAMOIIPOU3BOJIBHOTO MPOTEKAHUS XMMUYECKUX PeakIMil, UX HalpaBIEHHOCTb U Mpeaen?
35. Onpenenurs TEIUIOTY CTOPAHUS 3TUJIEHA 110 PEAKLUU:

i C2H4(r) + 302(2 )= 2C0O2(r) + 2H20(x),

36. ecmu AHoGp (C2H4) = 2 x/Ix/mons, A Hobp (CO2) = -394 xJlx/Momb,

37. AHo6p (H20x) = -284,9 xJI»x/Moub

38. KakoBa TemmoTBopHas crmocoOHOCT 3TOTO Ta3a.

39. Beruncnuts AG°298  peakiiuu U OonpeaenuTs MoXeT JH ObITh BoccTaHoBIeH NiO 10 Ni o peakiuu aaroMHHOTEPMHH?
AG(NiO) = -211,6 xIx/monb, AG(H20) = -1582 xJI»/MO0b.

40. Paccuntate AG® 298 peakuuun

i Fe203(k) + 3H2(r) = 2Fe(k) + 3H20(r)

41. U ONpeJeINTh, BBIIIE KaKOH TeMIepaTypsl BO3MOXKEH MpsAMOIl mporecc.

42. He npousBojs Berurcnenuii, yctaHoButb AS°298 cnemyrommx peaxiuii: 2NH3(r) = N2(r) + 3H2

43. 2H2S(1) + 02(r) = 2S(k)+ 2H20(x).

44. Ha ocHOBaHMU 1300apHO-M30TEPMUUECKUX MOTECHIUANIOB ONPEAENUTe, BOZMOXKHA M PEaKknus CHHTe3a aMMHaKa B
CTaHJapTHBIX YCIOBUAX?

45. Ha ocnoBanuu 3HaveHuii A G° 298 o6paszoBanus NiF2, NiCl2, Nil2 pemmuTe, kakas u3 cojieii HauboJiee ycToiunBa.
46. ITpu B3anmopeiicTBun kene3a ¢ xyuopoM obpazyercst FeCl2 nmu FeCl3? JlokaxuTe TepMOIMHAMHYECKH.

47. Bo3MosxHO 51n pacTBopeHHe anmoMuHMs B Boje mo peakuuu: 2A1(K) + 6H20(x) = Al (OH)3 + 3H2(r).




48. Brnusier nn arperaTHOe COCTOSTHHE TPOCTBIX U CJIOXKHBIX BEIIECTB HA BEIMYMHY MX TEPMOJWHAMHYECKUX XapaKTEPUCTHUK:
AH®298, AG® 298, S°298. [IpuBenure npumepsl.

49. JaiiTe ompeneneHne MOHATHIO MaccoBast A0JIs, IPOLeHTHas KoHIeHTpanus. [Ipuseaurte hopmystbL.

50. Jaiite ompeneneHne MOHATHIO oObeMHas nois. [Ipusemure Gpopmyrsl.

51. Haiite onpeneneHue MOHATHIO MOJIsIpHas KOHLEHTpaus (MoJsipHOCTh). [IpuBenure GhopMymbl.

52. Jaiite onpezeneHye MOHATHIO SKBUBAJIEHTHAsI KOHLCHTpanys (HopManbHOCTE). [IpuBenute gopmyisl.

53. JlaiiTe ompeznerneHne MOHATHIO MOJSUIbHAS KOHIGHTpanus (MOJIbHOCTE). [IpuBenure Gopmyist.

54. JlaiiTe ompezneneHre MOHATHIO TUTP pacTBopa. [IpuBenure GopMyIsl.

55. JlaiiTe onpezenieHre MOHATHIO MOJIBHAS J0JIs1 pAaCTBOPEHHOTO BeruecTsa. [IpuBeante Gpopmyisl.

56. JaiiTe ompeneneHne MOHATHIO MOJBHAs OIS pacTBopuTens. [IpuBemure GopMyIsL.

57. JlaiiTe ompeneneHne MOHATHIO INIOTHOCTE pacTBopa. IlpuBenure Gopmymst.

58. B 500 mu Boas! pactBopuiu 448 1 razoo6paznoro NH3. Haiiaure MaccoByro 7010 aMMHaKka B pacTBOpE.

59. B 400 mut BospI OpOCHITM KycOoueKk KapOuja KajblMs MPH 3TOM BbLACTHIOCH 9,96 1 ra3a. Haiigute maccy
TIOJTY9IHBIIIETOCS OCAJKa M OCTaBIICHCS BOJIBI.

60. Ckonpko TpammoB xyopufa xxene3a(Ill) mago pactBoputs B 0,5 kr Bogs! muis npurotosiaeHus 20% -ro pactsopa?
61. B 10 mutpax 20%-oro pactBopa HCI (mn.1,1 r/mi) pactBopmiu 100 i1 razoo0paszHoro ximopoBogopoaa. Onpenenure w
HCI B pacTBOpe mocie 1006aBIeHIS XJI0POBOIOPOIA.

62. Paccunrars MonsapHOCTE 40%-r0 pacTBOpa XJIOPOBOAOPOJHOM KUCIOTH 1. 1,2 T/MIL

63. Paccunrate HOpManbHOCTh 40%-T0 pacTBOpa XJIOPOBOAOPOTHOM KUCIOTHI TI.1,2 I/MIL

64. Paccunrare MomsuteHOCTE 40%-T0 pacTBOpa XJIOPOBOJOPOIHON KUCIOTHI L. 1,2 T/MIT.

65. PaccunTath MOJBHYIO OO pacTBOpeHHOTO BeriecTBa 40%-r0 pacTBOpa XJIOPOBOJOPOIHON KHUCIOTHI TUL. 1,2 T/MIL
66. Paccunrats MonmbHYI0 momto pactBoputenst 40%-ro pacTBopa XJIOPOBOJOPOAHON KHCIOTHI UL.1,2 r/Mi.

67. Iepeuncnute cBOliCTBa MOJEKYNAPHBIX Pa30aBIEHHBIX PAaCTBOPOB.

68. B gem cymuocTs 3akoHa Paynsa?

69. ITouemy pacTBOpPHI 3aMep3aroT IpH OoJiee HU3KHUX TeMIepaTypax, a KUISAT IpH 0oJiee BBICOKHX TEMIIEpaTypax, deM
YHCTBIE PACTBOPUTEIH?

70. KakoB (u3rueckuii CMBICT KPHOCKOITUYECKON MOCTOSTHHOM?

71. UYro Takoe aHTHU(PHU3BI U KaKyl0 POJIb OHH MTPAIOT?

72. OcMmoc, ocMoTHueckoe AasieHue. 3akoH Bant-T'odda.

73. Kakune pacTBopuTenn Ha3bIBAIOTCS JIEKTpoiIMTaMHu? B 4yeM nmpuunHa MX OTKIOHEHUs OT 3akoHOB Payns u Bant-I'odda?
74. KakoB cMBICIT H30TOHHYECKOTO KOA(QHUITEHTa M KaK OH CBSI3aH CO CTENECHBIO JTUCCOLUALNH AIICKTPOIUTOB?

75. B gem cyrp 3akoHa pa3baenenusi OcBanbaa?

76. B 4yeMm oTnHuMe CUIABHBIX M CHA0BIX AJIEKTPOIUTOB?

77. Yro takoe Tocon-40 u Tocon-60, rae oHn npumeHstoTcs?

78. CKOJIBKO 3THJICHTJIMKOJISL HY)KHO PacTBOPHUTH B 1 J1 BOABI, 4TOOBI TeMIlepaTypa 3aMep3aHusi pacTBopa cramra 30°C?

79. ITpu xakoii Temmnepatype Oymer 3amep3aTh 45%-if BOAHBII PacTBOp IMIHLIUPUHA?

80. Onpeenurts TeMnepaTypy 3amep3aHusi 5%-HOro BOJHOIO pPacTBOpa XJOPHIA KalbLUs, €CIH CTENeHb €ro JUCCOLHAIIH
paBHa 70%?

81. CKOJIBKO TPaMMOB IVIFOKO3BI HY)KHO 100aBUTH K 100 r Boabl, uToOBI pacTBOp 3akumen mpu 110°C?

82. Beruncnuts ocmotrueckoe aasnenue 0,01M pactBopa K2SO4 npu 18°C. Crenens aucconuaiyu coilu B pacTtBope 87%.
83. JlaiiTe ompezneneHne MOHATHIO THIPOJIU3 colell. THUNMUYHBIE ClTydan THAPOJIH3A.

84. Koncranra rugpomnmsa.

85. Cremnenb THAPONN3A.

86. I'uaponu3 conu oOpa3oBaHHOM c1aboil kucnoTol u cuibHbBIM ocHoBaHueM: CH3COOK.

87. I'maponu3 conu 00pa3oBaHHOM ClIA00N KHCIOTOW M CHIIBHBIM ocHoBaHWeM: Na2CO3.

88. I'mpponus comu 0OpazoBaHHOI cr1aboW KUCIOTOH M CHIBHBIM ocHOBaHHEeM: K3PO4.

89. I'uaponus conu o6pazoBaHHOM cnaboit kucnoToi u cnadbbiM ocHoBanueM: CH3COONH4.

90. T'uaponu3s conu 00pa3oBaHHOMN CIabOH KHCIOTON | cllabbiM ocHOBaHHMeM: Al2S3.

91. T'uaponu3 conu 00pa3oBaHHOUN CHIIBHON KHCIOTON ¥ ciaObiM ocHoBaHmeM: NH4CI.

92. Tl'unponus comu 00pa3oBaHHOMN CUIBHON KHCIOTOH U cnabeiM ocHoBanueM: CuCl2.

93. I'uaponu3s conu 00pa3oBaHHON CHIBHON KHCIOTOH M cnabbiM ocHoBaHueM: FeCl3.

94. T'uaponu3s conu 00pa3oBaHHON CHIBHON KHCIOTOW M ciiabbiM ocHoBaHWeM: CuSO4.

95. I'mpponus conmu 00pa30BaHHOM CHIBHON KHCIIOTOH 1 crabsiM ocHOBaHMeM: Fe2(SO4)3.

96. I'uaponu3 conu 06pa3oBaHHON CHIBLHOM KHCIOTOW M CHIIBHBIM OocHOBaHHeM: Na2SO4.

97. JlaiiTe ompeseneHne MOHATHIO CTENEHb OKHCNEHMs. IIpuBenuTe asoTconaep Kallue COeIUHEHHs CO BCEMU BO3MOXKHBIMU
CTENEHIMH OKHCIICHUS a30Ta.

98. IMpuBenuTe mpaBuia IS BEIYHCICHUS CTEIIEHH OKHCIICHUS 3JEMEHTAa B COCJUHEHUH (IPUBEIUTE IIPUMEPSI).

99. JlaliTe ompezneneHne MOHATHIM OKHCIUTEIbHO-BOCCTaHOBUTENbHbIE peakiuu (OBP), okucienne u BoccTaHOBIEHHE
(mpuBeANTE IPHMEPHI).

100. Knaccnduxarys oKuCIHTeTbHO-BOCCTAHOBUTENBHBIX PEaKIUi (MEXMOJICKYIIPHbIE W BHYTPHMOJICKYISIPHBIC, PEaKINU
CaMOOKHCIICHUI-CAaMOBOCCTAHOBIICHHUS (IUCTIPONIOPIIMOHNPOBanus)). [IpuBenure npumepsl.

101. Oxkucnureny (MPUBEAUTE MTPUMEPHI).

102. BoccranoButenu (pUBEAUTE MPUMEPHI).

103. BemectBa, o0manarone OKUCIUTEIbHO-BOCCTAHOBUTENLHON JABOMCTBEHHOCTBIO (IPUBEIUTE MPUMEPHI).

104. Cocrapnenne ypaBHenuit OBP u paccraHoBKa KO3(QQPHIIMEHTOB METOIOM JISKTPOHHOTO OanaHca (MPUBEAUTE MPUMEPHI).
105. Cocrasnenne ypasHeHHi OBP u pacctaHoBKa KO3((QHIIMEHTOB HOHHO-3JIEKTPOHHBIM METOJIOM (METOIOM ITOJIYpEaKIIHiA)

(mpuBeANTE IPHMEPHI).
106. DKBHBAJICHTHl U MOJIIPHBIE MAcChl SKBUBAJIEHTa OKUCIHUTENS U BOCCTAHOBHTEINS (IPUBEIUTE MPUMEPHI).




107. Uro Takoe 3IeKTpOonpoBOAHOCT? [IpOBOAHIKM 1IEPBOTO M BTOPOTO POJA.

108. Kak Bo3HHKaeT cKkauOK MOTEHIMaaa Ha TPaHUIe METAI-3JeKTponuT? IIoHATHE HOPMAIBHOTO 3JEKTPOIHOIO
noreHnyana. YpasHenue HepHera.

109. Uro Takoe TalIbBAHUYECKUI 3JIEMEHT, U KaKHe MPOIECCHl MPOUCXOIAT IPH ero padbote?

110. lanpBannyeckuii 3aeMeHT SIkoOu-/laHua1s.

Kpurepuu onenupanus.

OreHKa MO pe3yabTaTaM BBIIOIHCHUS HHAUBHIYaIbHOTO 3aJaHUs CKIIAJbIBACTCSA HCXOMAS U3 CYMMapHOTO pe3ylbTaTa OTBETOB Ha
BOTIPOCHI 3aIaHUs.

OreHKH 3a IPOBEPOYHEIC pabOTHI, TECTHPOBAHNE W YCTHBIE OTBETHI BO BPEMs ONPOCOB Ha 3aHATHIX cymma 6amios [ 0,5=
Mmax 10 6annoB

IToaroroBka noknana mo 0630py NEPHOANYECKON HAYUHON JIUTEPATYPBI

B cemecTpe cTyneHTaM IpenocTaBiIsieTcsi BO3MOXKHOCTD 3aHATHIA HAydHOW pabOTOMH B BHJIE MMOATOTOBKH 0030pa MEPHOIMIECKOI
HAYIHOM JIUTEepaTypHl Ha JIF00BIC TEMBI CMEKHBIE C AUCIUILUTMHON U Oyaylieit mpodecCHOHaNbHON esITenbHOCThI0. PaboTa
odopmitsercst B mpon3BOIBEHOI (hOpMeE U TOKIIaJbIBACTCS Ha JIAOOPATOPHOM 3aHSTHU.

ITonroToBka moKIaga MO 0030py MEPHOTMYECKON HAYIHOW JHUTEPATYpPHI Max 10 6amroB

6. YHAEBHO-METOINYECKOE U UH®OPMALIMOHHOE OBECIIEYEHUE JUCHUIIINHBI (MOAYJIS)
6.1. Pexomenayemas Jquteparypa

6.1.1. OcHoBHas JUTEpaTYpa

ABTOPEI, COCTaBUTEITH 3araBue W3pnatenserBo, rox | Komma-Bo
JI1.1 |Tensdman M. U., Heopranudeckas Xumusi: yaeOHOe mocooue Cankr-IlerepOypr: | DnekTpoH
IOctpatos B. I1. Jlans, 2022 HBII
pecypc
J1.2 [Tensdpman M. U., Heoprannueckas xumust: yaeOHoe mocoOue 11 By30B Cankr-IlerepOypr: | DnexTpoH
IOctparos B. I1. Jlans, 2025 HBIH
pecype
6.1.2. JlonosiHuTEIBHAS JIUTEPATypa
ABTOpBI, COCTaBUTEIH 3arnaBue WznarensctBo, ron | Komnu-Bo
JI2.1 | Kuszes . A., Heopranmyeckast XuMusi: y4eOHHK M.: lIpoda, 2004 94
Cwmapsirus C. H.
J12.2 | Xomuernko I'. IT., Heopranmueckast xumust: yaeOHUK CII6.: UTK 50
Huroruu U. K. I'panut, 2009
6.2. Ilepeuensb pecypcoB HH(PpOPMAIHOHHO-TEJIEKOMMYHHKAIMOHHOM ceTn "MHTepHeT"
21 | Xumus
22 | Xumus
93 | Xumus

6.3.1 IlepeyeHb MPOrpaMMHOro odecnev4eHust

6.3.1.1 | OC Windows XP
6.3.1.2 | MozillaFirefox
6.3.1.3 | MozillaThinderbird
6.3.1.4|7-Zip

6.3.2 Ilepeuenb NHGOPMANHOHHBIX CPABOYHBIX CHCTEM

6.3.2.1 | OnexTpoHHas OuOIMOTEUHAs CHCTeMa H3aTeNnsCeTBa «Jlanby. IloHOTEKCTOBAs AIIeKTpOHHAs OnbIHOTEKA.
VHnuBHIyanbHBIN HEOrpaHHUYCHHBIH IOCTYN Yepe3 PUKCHPOBaHHBIN BHEIIHUN [P anpec akaneMuu HEOrpaHHYCHHOMY
KOJIMYECTBY MOJI30BATENEH U3 TF000W TOUYKH, B KOTOPOH UMeeTcs AOCTyI K ceTr MuTepHeT.http://e.lanbook.com

7. MATEPUAJIBHO-TEXHMYECKOE OBECIIEYEHUE JUCHUIIIMHBI (MOAY JIS)

Aynuropust Bun pabot Haznauenue OCHaIIEHHOCTh

Cronbl, CTynmbst YYEHHYECKHE, JEMOHCTPAIlMOHHOE 00OpyIOBaHHUE
(mpoextop ACER (1 mT.), mndposas uHTepakTHBHas gocka (1 mrT.),

322 VYuebnas aynuropus o
YAMTOP nepcoHanbHblii  Kommeiorep ACER (1 mr.) w yd4eOHO-HATTISIHBIE
nocoous
[IIxad co crenuaTu3upOBaHHBIM WHBEHTapeM (TMPOOUPKH, KOJIOBI,
MMUTICTKY, INTATHBBI, MEPHBIC CTaKaHbl, XUMHYECKHEe peakTuBbl) (1
mr.), mKad BEITHKHOW (1 miT.), Tabauma «PacTBOPHMOCTE KHCIOT H
431 YuebHast aynuTOpust ), b ( ), p

ocHoBaHui» (1 mr.), Tabmuna  «[lepmogmueckas — cucrema
MenneneeBa» (1 mrT.), focka kiaccHas (1 mIT.), cToibl TabOpaTOpPHBIE
(5 mt.), Tabyperku (14 mT.), pakouHa (1 mT.), cTyn /m (1 mr.)




Ixad co choenuanu3UPOBAHHBIM HHBEHTapeM (IPOOHPKH, KOJIOHI,
IIUIICTKY, IITAaTHUBBI, MEPHBIC CTaKaHbl, XUMHUYECKHE peakTuBbl) (1
mrT.), mKag BEITSDKHOHM (1 mT.), Tabmuma «PacTBOPHMMOCTH KHCIOT H
429 VYueOHast aynutopust ocHoBaumit» (1  mmr.), Tabmuma  «[lepmommdeckas  cucreMa
Menpeneea» (1 wr.), crena (1 wr.), mocka kmaccHas (1 mT.), CTOJBI
naboparopubie (5 mT.), Tabyperku (17 mrT.), cron npenonasarens (1
mT.), pakoBuHA (1 mrt.), cTyn /M (1 mT.)

Ixad co cmenmuanM3UPOBAHHBIM WHBEHTapeM (IPOOMPKH, KOJIOBI,
MUMNETKY, IUTAaTUBBI, MEpHbIE CTakaHbl, XUMHUYecKue peakTusbl) (1
mrt.), mkap BBHITSDKHOW (1 mT.), Tabnuma «PacTBOPUMOCTh KHUCIOT H
427 YueOHast aynuTopust ocHoBanmi» (1 mr.), Tabmumma  «[lepnogmdeckas  cucTema
MenneneeBa» (1 mrT.), gocka kiaaccHast (1 mT.), cToibel TabopaTOpHBIE
(5 mwr.), Tabyperku (19 mt.), cron npenogasatens (1 mrT.), pakoBUHA
(1 mt.), cryn /m (1 mT.)

KoMmbrotepHasi TEXHHKa C BO3MOXKHOCTBIO IOJKIIOUEHHS K CETH
"Untepuer" um  obecneyeHWeM  JOCTyma B DICKTPOHHYIO
[Nomemenue nist nHGOPMAIIMOHHO-00pa30BaTEeNbHYI0  cpexy opraHuzauuu(19 mr.),
CaMOCTOSATENbHON paboThl | CTOMBI (17 IIT.), KOMIBIOTEPHBIH CTON 6-M MECTHBIM (3 IUT.), CTYIbs
yuenuueckre (34 wmT.), crymes w/m (18 mT.), cremmaxu ¢
nuTepatypoii, Bugeoysenunautens Optelec Wide Screen (1 mit.)
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8. METOIMYECKHUE YKA3AHUA /IS OBYYAIOIIIUXCA 11O OCBOEHUIO JUCHHUIIJIMHBI (MOY JIS)

Meroauka u3ydeHHs Kypca IpeIycMaTpUBaeT Hapsay C JIEKIUAMH U 1ab0paTOPHBIMHU 3aHATHAMH, OPraHH3aLUI0 CAMOCTOSATEIbHON
paboOTHl CTYICHTOB, NPOBEICHUE KOHCYIBTALMH, PYKOBOJCTBO JOKJIAJaMH CTYACHTOB [UIS BBICTYIUICHHS Ha HAayJIHO-TIPAKTHUECKUX
KOH()EPEHITHSIX, OCYIIECTBICHHE TEKYIETO W IPOMEKYTOUHOTO (hOPM KOHTPOJISL.

Cucrema 3HaHUH 1O AUCHMIUIMHE (HOPMUPYETCS B XOJA€ AyAUTOPHBIX M BHEAyAUTOPHBIX (CaMOCTOSATENBHBIX) 3aHATUIl. Mcnonb3ys
JEKIMOHHBIH MaTepHuan, YJeOHMKM U YdeOHble IOCOOMs, [ONOJHUTEIBHYIO JIUTEpPATypy, MpOSBISAS TBOPUECKHH IOJXOM,
oOydaromuiics TOTOBHTCS K JIAOOPATOPHBIM 3aHATHAM, PacCMaTpHBas WX KaK IOMOJHEHHE, YITyOJIeHHe, CHCTEeMaTH3aIlHIO CBOMX
TEOPETUUECKUX 3HAHUM.

Jlns ocBOEHUS JUCLMILIUHBI CTyA€HTaMH HEOOXO0AUMO:

1. nocewmwaTh JEKUMU, HA KOTOPBIX B CKATOM M CUCTEMHOM BUJE H3JIararoTcsi OCHOBBI JUCLUILIMHBL: JAIOTCSA OIpPEIENeHUs OHATUH,
TEpPMHHOB, KOTOpPBIE IOJDKHBI 3HATh CTyAeHTHL. CTYAeHTY BaXkKHO IIOHATh, YTO JIEKIMSA €CTh CBOeoOpasHas TBopueckas (opma
caMoCTOATeNbHOM paboTel. Hamo meITaThCs CTaTh AKTUBHBIM COYYAaCTHUKOM JIEKIMM: AyMaTh, CPaBHHBATh H3BECTHOE C BHOBb
NOTy4aeMbIMU 3HAHMAMH, BOWTH B JIOTUKY W3JIOKEHUS MaTepuana JIeKTOpOM, CIEIUTh 3a XOJOM €ro MBICIEH, 3a ero
apryMeHTanuel, HaXOOWTh B HEH Kaxymruecs BaM ciIabocTH. Bo BpeMs JeKIum MOXKHO 3aJaTh JIEKTOPY BOIIPOC, XKENaTeIbHO B
HMHCBMEHHOH (hopMe, 4TOOBI HE MEMIaTh U HEe HAPYIIATh JIOTWKU IPOBEACHUS JeKiuu. Kakmas Jekuus NOJDKHA OBITH JIOTHYECKH U
BHYTPEHHE 3aBEpILICHHBIM 3TallOM H3JIOKEHHUs MaTepuana Kypca. [lopsmok H3nokeHHs U 0OBbEM H3/IaraéMoro Ha KaXJOoH JIeKIUHU
Matepuana ompenernsercs Pabodeil mporpamMMoil yueOHOH IHCIMIUIMHBI W HPEIYCMOTPEHHBIM B HEH pacHpeleNieHHeM KOJMYecTBa
4acoB Ha KaXmylo TeMy. Kakmas JeKmms CTPOHUTCS IO MPUHIOMITY TPHAABL: OT OOIMIEro — K YacTHOMY, a Ha €€ 3aBepIIarolleM 3Tare
— BO3BpalleHHe K o0IieMy Ha ypOBHE BHOBb H3JIOKEHHOTO MaTepuana. JTo TpeOyeT MOMUYMHEHHE €€ OIpPEAeIeHHOMY, CTPOTro
BBIJIEPKMBAEMOMY alNrOpuTMy Wiu mnaHy. OueHp BajkHO cOOTHeCTM MaTepHan JIEKIMU C TEMON MPOrpaMMbl M YCTAHOBHUTH, KaKue
ee BOIIPOCHl HANUIM OCBEHICHWE B MPOCIYIIAaHHOHM Jekiuu. Taike IMoJIe3HO oOpamarbes M K ydeOHmKy. Jlekimsa u ydeOHWK He
3aMEHSIOT, a JOIOJIHAIOT APYT Jpyra.

2. mocemath 1a00paTOpPHbIE 3aHATUS, K KOTOPBIM CIEAyeT TOTOBUTbCA M aKTHBHO Ha HUX paborars. JlabopaTopHble 3aHATHA
HEoOXOAMMO IUIAHUPOBATH TaK, YTOOBI TeMa JICKIMH TIPEANIeCTBOBAalla JaHHOW TeMe JabopartopHoro 3aHsTHsa. Ha mepBom
71a00pPaTOPHOM 3aHATHH CTYJACHTHI, KPOME WHCTpPYKTa)ka II0 TEXHHKE O€30MacCHOCTH, MOJDKHBI OBITH MPEIYyNpexIeHBl O paboueM
pacnopske 3aHATHSA, B YACTHOCTH O TOM, YTO UX pabouue MecTa JOJKHBI ObITh HOATOTOBNIEHHI 10 3BOHKA. JlabopaTopHOe 3aHATHE
HEeo0X0JMMO HAauMHATB C ONpOca, KOTOPBIN Ul TPYyNHbl B 15 4enoBek He HOJDKEH 3aHMMaTh Oosbmie 15-20 muH. Bo Bpemst ompoca
JOJDKHBI  OBITH OIIPOIICHBI BCE CTYNEHTHI TPYIIIBI, ITO3TOMY BOIPOCHI, IpEAiaraeMble CTyIEHTaM, IOJDKHBI OBITh HACTOJIBKO
KOHKPETHBI, YTOOBI TpeOoBalM KOPOTKOTO, KOHKPETHOTO OTBeTa. 3aTeM IIPernojaBaTelb MOJDKEH O3HAKOMHTH CTYIEHTOB C
COJZIEpPXKAHUEM 3aHSTUS, C KOHKPETHBIMH OOBEKTaMH, KOTOpbleé OHH JOJDKHBI M3yduTh. Ha KakmoMm 3aHATHH, NapaiielbHO C
nabopaTtopHOil paboTOW, peKOMEHIyeTCs BBIIENATH A CTYACHTOB BpeMs (BO BTOPOH MOJIOBHHE 3aHATHS) Ha TIPCIbSABICHHWE Ha
IpOBEpPKy pPaboT, Ha MPOXOXKICHHE TEKYIIEro TECTHPOBaHMS (NHMCEMEHHOTO OTBETa Ha YK€ IPOpa0OTaHHBIC paHEe TEMBI
nabopaTopHbIX 3aHATUi). CTyOEeHTHI, MPONYCTUBIINE 3aHATHE, WIM HE IOATOTOBUBIIMECS K HeMy, IpHUITAlIaloTcs Ha
KOHCYNIBTAIIMIO K IpernojaBaTento. JlabopaTopHoe 3aHSATHE 3aKaHYMBAeTCS IIOABEJCHHEM MTOTOB: BBIBOJAMH II0 TeMe H
BBICTaBJICHHEM OLIEHOK.

3. cHCTeMAaTHYeCKH 3aHMMATHCS CaMOCTOATENbHOM PabOTOM, KOTOpas BKIIOYAeT B ce0s M3ydeHHEe MOMOJHHUTEIBHOM MH(popmanuw,
MaTepHalioB y4eOHMKOB M CTaTell W3 IEPHOJMYECKOH JIUTEpaTyphl, peEIICHHE 3a/ad, HaNMCaHHe [OKJIAAO0B, pedepaToB s
TOJTY4IEHHS TITyOOKHX JOTIOTHUTENbHBIX 3HAHUH. 3alaHus JUTI CaMOCTOSTENEHON pabOTHI BBIAAOTCS MIPEIOAaBaTeIeM.

4. Tox pYKOBOJCTBOM TIPEHOAABATENS 3aHUMATHCS HAYIHO-HCCIENOBATENLCKOM pPabOTOH, YTO MpeAnoiaraer BBEICTYIUICHHS C
JOKJIaJaMy Ha Hay9HO-TIPAKTUYECKUX KOH(PEPEHIUAX U ITyOIUKAIUIO TE3UCOB U CTaTe! 110 UX Pe3ylbTaTaM.

5. IpU BO3HUKAIOMMX 3aTPYJHEHHMAX NPH OCBOCHMM IUCLUIIMHBI, U1 HEYCHEBAIOMIMX CTYAEHTOB M CTYIEHTOB, HE MOCEUIAIOMINX
3aHATUS, IPOBOJSTCA €XKEHEAENbHbIE KOHCYIbTAllMM, HAa KOTOpBIE MPUIVIAINAIOTCS HEYCIEBAIOIIME CTYIEHTBI, a TaKXKe CTYICHTHI,
HCIIBITHIBAIOIINE TOTPEOHOCTH B TOMOIIY MPETIOAABATEINS IPH U3YICHUH AUCIATUINHEL

MIPAJIOXKXEHUSA




JOMNOJIHEHUS U U3BSMEHEHUS
B20 /20 y4eOHOM roay

AKTyanu3upoBaHHas pabodas mporpamMma pacCMOTpeHa M 0JI00peHa Ha 3acelaHuu
oT

3aBenyromuii BeITycKatonel kadenpoi

JOINOJTHEHUS U USMEHEHUSA
B20__ /20 yueOHOM roay

AxryanusupoBaHHas pabodas mporpaMma pacCMOTpeHa U O0OpeHa Ha 3aceIaHHd
oT

3aBenyroluii Beiyckatomien kadeapoi

JONOJIHEHUSA U U3SMEHEHU S
B20__ /20__ y4eOHOM ropy

AxTyanu3upoBaHHas pabodvasi mporpamma pacCMOTPeHa W OMOOpeHa Ha 3aceIaHHd
oT

3aBemyromuii BRITyCKatomei kadeapoit

JONOJIHEHUSA U UBSMEHEHUSA
B20__ /20 y4eOHOM roay

AxryanusupoBaHHas pabodas IporpaMma pacCMOTpeHa W Oo0OpeHa Ha 3aceIaHhd
ot

3aBenyromuii Belyckatomen kadeapoi

JOHNOJIHEHHUA 1 U3BMEHEHUA
B20 __ /20___ y4eOHOM roay

AKTyanu3upoBaHHas pabodasi mporpaMMa paccCMOTpEHa M 0JI00peHa Ha 3acelaHHuu
oT

3aBenyrommuii BeITycKatomen kadeapoi

JONOJIHEHHUSA U U3SMEHEHUSA
B20_ /20 yueOHOM romy

AKTyanu3upoBaHHas pabodasi mporpaMMa paccMOTpeHa M 0JI00peHa Ha 3acelaHuu
oT

3aBenyrommuii BeITycKatomen kadeapoi

BBIITyCKAIOMme Kadeapbl, mpoTokom No

BBIITyCKAlOMme Kadeapbl, mpoTokom No

BBIITyCKatoed Kageapsl, MPOTOKos Ne

BBIITyCKatomen Kadeapbl, mpoTokom Ne

BBIITyCKatomed Kageapsl, IPOTOKoN Ne

BBIITyCKatomed Kageapsl, MPoTOKos Ne



