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moarotoBkr 19.03.03 IpomykThl mMUTaHWS >KUBOTHOTO TNpOWCXOXAeHUs (mpmkaz MunoOpHaykum Poccmm ot 11.08.2020 r. Ne
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1. HEJIX OCBOEHUSA JUCIIUITJINHBI

1.

Ju—

OCBOCHHE 00YJAIOMIMHUCS OTIPEAEIEHHBIM MUHIMYMOM 3HaHHI HEOPTraHNUECKOH, AaHATUTHIECKOH U OpraHMIecKon

OBl TOHUMAHHUIO XUMUYCCKUX ACIICKTOB Meponpmmdﬁ, HaIlpaBJICHHBIX Ha ITOJYYCHUEC SKOJIOTUYCCKU YUCTBIX MTPOAYKTOB
IINTaHUA.

2. MECTO JUCHUIIJIMHBI B CTPYKTYPE OOII

uxn (paznen) OITOIT: b1.0

2.1 | TpeGoBaHus K NpeABAPUTEIHLHOM MOATOTOBKE 00y4aI0IIerocs:

2.2 | AucuMminHbI ¥ IPAKTUKH, JJI51 KOTOPbIX OCBOEHHE JAHHON AMCUUIIMHBI (MOIYJIA) HEOOXOTUMO KAK
npelIecTBYOIIee:

2.2.1 | Oprannyeckast XUMHS

2.2.2 | duzuka

2.2.3 | ®usnyeckas ¥ KOJIOUIHAS XUMHS

2.2.4 | BuoxuMus MUIIEBBIX TPOIYKTOB

2.2.5 | Mukpobuonorus

2.2.6 | Oxonorus

2.2.7 | buonoruyeckre OCHOBBI PHIOOBOJICTBA

2.2.8 | MeTponorusi 1 TEXHUYECKOE PErylIupoBaHue

2.2.9 | OCHOBBI HYTPHITHOJIOTHH

2.2.10 | Dxonorus (IPOMBILICHHAS )

2.2.11 | [TummeBsie 1006aBKU M TEXHOJIOTUIECKHE BCIIOMOTATENbHBIE CPENICTBA

2.2.12 | PeomeTpus NUILEBOTO CHIPbS U MPOAYKTOB

3. KOMIETEHLY OBYYAIOLETOCSI, POPMUPYEMBIE B PE3YJIBTATE OCBOEHMS JUCIUIIINHBI
(MOJY.JIST)

OIIK-2. CriocoOeH PHUMEHATh OCHOBHBIC 3aKOHBI M METO/IBI MCCIICIOBAHII €CTECTBEHHBIX HAYK LIS PEIICHUS 3a1a4
npodeccHoHaTBEHOM IeATeTbHOCTH

OIIK-2.1 JleMoHCTpHpYeT 3HaHHE OCHOBHBIX 3aKOHOB MAaTEMAaTHYECKHUX U €CTECTBEHHBIX HAYK, HEOOXOIUMBIX JUISl PEIICHUS
THUITOBBIX 337a4 TPO(ECCHOHANBHOMN eI TETbHOCTH

OIIK-2.2 Vicnionb3yeT 3HaHHUA OCHOBHBIX 3aKOHOB MaTeMaTH4YECKUX U €CTECTBEHHBIX HAYK JUIsl peIlIeHUs] CTaHJapTHBIX 3a7a4
TEXHOJIOTUH MPOIYKTOB MUTAHHSI dKUBOTHOTO MPOUCXOKIECHHS

XAMUH, KOTOPbIE IOMOTIIM ObI UM OCBOUTH MPOGUINPYIOIKE TUCHUILTUHEI, a B IPaKTHYECKOil paboTe, criocoO6CcTBOBAIH

OIIK-2.3 Brnaneer HaBbIKamMu TCOPETUYCCKOI'0 U OKCIIEPUMECHTAJIBHOI'O UCCIICAOBaHUA 00BEKTOB HpO(i)@CCHOHaJIbHOﬁ JACATCIIBHOCTH

B pesyiabTaTe 0CBOCHHS AUCHUILVIMHBI 00y4AIOIIMIICS 10JI5KeH

3.1 |3HaTh:

3.1.1 | oOCHOBHBIC HOJIOKEHUS TEOPUHU CTPOCHHS aTOMa (SIIpa U COCTOSHHS DIICKTPOHOB), POPMYITHPOBKY MEPHOINICCKOTO
3aKOHa

3.1.2 | momoxeHUs TCOpUHU XUMHYECKOH CBsA3H, BUAbI U MCXaHHU3MBbI eé 06p8.30BaHI/I${

3.1.3 | knmaccudukanuio U 001IMe XMMUUECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHUYECKUX COETMHEHU I

3.1.4 | cocoOBI BEIpaXKEHHS COCTaBa PacTBOPOB

3.1.5 | monoxeHus TEOpUHU SHCKTpOHHTquCKOﬁ JAUCCOLMalluU DJICKTPOJIMTOB U THAPOJIN3a conen

3.1.6 | 3HaTH OCHOBHBIE MOJOKEHHS TEOPUU OKHCIUTEbHO-BOCCTAHOBUTEIIBHBIX pEeaKIUit

3.1.7 | OCHOBHBIE 3aKOHBI XUMUH, HeO6XOZ[I/IMI>Ie IJIA pCIICHU TUITOBBIX 3a1a4 HpO(l)CCCPIOHaJILHOﬁ JACATCIIBHOCTH

3.2 | YmeTh:

3.2.1 | oMCBIBaTh CTPOCHUE aTOMOB 3JIEMEHTOB M OOBSICHATH MIEPHOAUYHOCTh U3MEHEHUS UX CBOHCTB

322 OIIpEACIATH BUIBI CBsI3el U OOBSICHSATH MMPOCTPAHCTBEHHOC CTPOCHHUE BCIICCTB

3.2.3 | cOCTaBNATh XUMUUECKHE YPAaBHEHUS, OTIMCHIBAIOIINE CBOMCTBA OKCHIIOB, KUCIOT, OCHOBAaHUH, COJel

3.2.4 | BBIYUCIATH COCTAB U KOJIMYECTBA HWHAWBUAYAJIbHBIX BCIICCTB B paCTBOpax

3.2.5 | cocTaBNATH MOJIEKYSIPHO-NOHHBIE YPAaBHEHUS TUCCOLIMALIMH U TUAPOIIN3a U OTIPEENATh PEaKLUIO CPEabl

3.2.6 | COCTaBNATh ypaBHEHHS, PACCTABIATH K0d()OUIIHESHTHI, ONPEACITITh OKHCIATENh M BOCCTAHOBUTEIH

3.2.7 | xapakTepu30BaTh CBONCTBA M HAXOIUTH KOJMYECTBCHHBIC XapaKTEPHCTHKHU BEIICCTB M MX BOTHBIX pacTBopoB (pH,
PacTBOPUMOCTB)

3.2.8 | ucnoJIb30BaTh 3HAHUS OCHOBHBIX 3aKOHOB XHMHH JJI pCHICHU CTaHAAPTHBIX 3a/la4 TEXHOJIOTMU IIPOAYKTOB ITUTAHUA
KAUBOTHOI'O ITPOUCXOKIACHUA

3.3 | AMeTh HABBIKH U (HJIH) ONBIT A€SITEJILHOCTH:




33.1
U IIpaKkTHYeCcKoi paboTe

HCTIONB30BaHMA (hYHAAMCHTAIBHBIX HOHATUII U 3aKOHOB B PEIICHUH NMPAKTHUYECKUX 3a7a4 U YIPaKHEHUH B 1ab0opaTopHOi

332

CaMOCTOATENBHON PabOTHI B chepe MpoBeICHNUS HAYIHBIX HCCIISTOBaHHH

333

HPOBEICHHS JIAOOPATOPHBIX aHAINU30B

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
XUMHUH
Tema 1.1 OcHOBHBIE OHATHA XUMHH /JIek/ 1 4 OIIK-2.1 JI.1J11.2 0 0
OIIK-2.2 JI1.3J12.1
OIIK-2.3 J12.2 J12.3
2122 33
Tema 1.1 OcHoBHBIE IOHATHS XuMuH /J1a6/ 1 4 OIIK-2.1 JIT.1 JI1.2 0 0
OIIK-2.2 JI1.3J12.1
OIIK-2.3 JI2.2J12.3
2122 33
Tema 1.1 OcHoBHBIE OHTHS XUMHHU /Cp/ 1 1 OIIK-2.1 JIT.1 JI1.2 0 0 Ormpoc,
OIIK-2.2 JI1.3J12.1 MIpoOBEpKa
OIIK-2.3 J12.2 J12.3 3aJaHuNA
21392 53
Tema 1.2. OcHOBHBIC 3aKOHBI XUMUH /JIek/ 1 4 OIIK-2.1 JIT.1 JI1.2 0 0
OIIK-2.2 JI1.3712.1
OIIK-2.3 JI2.2J12.3
21322 53
Tema 1.2. OcHOBHBIC 3aKOHBI XUMHH /J1a0/ 1 4 OIIK-2.1 JIT.1 JI1.2 0 0
OIIK-2.2 JI1.3712.1
OIIK-2.3 JI2.2J12.3
21322 933
Tema 1.2. OcHOBHBIC 3aKOHBI XUMEHU /Cp/ 1 1 OIIK-2.1 JIT.1 JI1.2 0 0 Ormpoc,
OIIK-2.2 JI1.3J12.1 IIpoBeEpKa
OIIK-2.3 JI2.2J12.3 3a/laHui
21322 53
Paznen 2. Ctpoenue atoma u
NMepuoOIHYeCKHii 3aKOH
Tema 2.1. DIeKTPOHHOE CTPOCHUE 1 4 OIIK-2.1 JI1.1J11.2 0 0
atoma /Jlex/ OIIK-2.2 JI1.3712.1
OIIK-2.3 JI2.2 J12.3
2122 33
Tema 2.1. DIeKTpOHHOE CTPOCHUE 1 2 OIIK-2.1 JIT.1JI11.2 0 0 Omnpoc,
atoma /Cp/ OIIK-2.2 JI1.3712.1 MpOBEpKa
OIIK-2.3 JI2.2J12.3 3a/laHui
2122 33
Tema 2.2. Ilepuoanyeckuii 3aK0H 1 1 4 OIIK-2.1 JIT.1 JI1.2 2 0 Jlexmus Oecena
MEPUOJNYECKAst CUCTEMA XUMHUECKUX OIIK-2.2 JI1.3J12.1 WM «IUAJIOT C
anementoB J[.1. Menneneesa /Jlex/ OIIK-2.3 JI2.2J12.3 ayAUTOPHEH
21322 53
Tema 2.2. [lepuoanyeckuii 3aK0H 1 1 2 OIIK-2.1 JIT.1 JI1.2 0 0 Ormpoc,
NEPUOJUYECKAs CUCTEMA XUMHYECKHUX OIIK-2.2 JI1.3J12.1 IIPOBEpPKa
anemenTtoB JI.1. Menaeneesa /Cp/ OIIK-2.3 J12.2 J12.3 3aJaHAN
21322 53
Pazpnen 3. Xumnueckasi CBsi3b U CTPYKTYpa
MOJIEKY.T
Tema 3.1. Tunsl xumudeckux csizei /JIek/ 1 2 OIIK-2.1 JIT.1J11.2 0 0
OIIK-2.2 JI1.3J12.1
OIIK-2.3 J12.2J12.3
212233
Tema 3.1. Tunel xumuueckux cpsizeid /Cp/ 1 2 OIIK-2.1 JI.1J11.2 0 0 Omnpoc,
OIIK-2.2 JI1.3J12.1 MpOBEpKa
OIIK-2.3 JI2.2J12.3 3alaHui

0102233




Tema 3.2. Tubpunuzanust aTOMHBIX OIIK-2.1 JI1.1 J11.2 Omnpoc,
opburaneii. 6- u n-cBsi3u /Cp/ OIIK-2.2 JI1.3712.1 MpoBepKa
OIIK-2.3 JI2.2J12.3 3a1aHui
013233
Pa3nen 4. OcHOBHBIE 3aKOHOMEPHOCTH
NPOTEeKAHUS XUMHYECKUX Peakuuii
Tema 4.1. TernoBsle 3G HEKTH peakIyi. OIIK-2.1 JIT.1JI1.2 Ompoc,
OnTtanenus /Cp/ OIIK-2.2 JI1.3J12.1 IIpOBEpPKa
OIIK-2.3 JI2.2J12.3 3aJJaHHH,
D1 52 23 3aluTa
nabopaTopHBIX
pabor
Tema 4.2. CKOpOCTh XUMHYECKUX OIIK-2.1 JIT.1JI11.2 JlabopaTopHoe
peaxuuit /J1ab/ OIIK-2.2 JI1.3J12.1 3aHSTHE.
OIIK-2.3 JI2.2J12.3 Pa6ora B
213233 MaJTBIX
rpymmnax.
Tema 4.2. CKOpOCTb XMMHUECKUX OIIK-2.1 J1.1J11.2 Ompoc,
peaknuii /Cp/ OIIK-2.2 JI1.3712.1 MpOBepKa
OIIK-2.3 JI2.2J12.3 3aJlaHAH,
212233 3aImTa
1a60PaTOPHBIX
pabot
Tema 4.3. XuMuueckoe paBHOBECHE. OIIK-2.1 JIT.1JI1.2 JlaGopaTtopHoe
Ipunnun Jle latense /J1a6/ OIIK-2.2 JI1.3J12.1 3aHSTHE.
OIIK-2.3 JI2.2J12.3 Pabora B
2102233 MaJbIX
rpymmax.
Tema 4.3. XuMuyeckoe paBHOBECHE. OIIK-2.1 JIT.1J11.2 Ormpoc,
Ipunnun Jle Hatense /Cp/ OIIK-2.2 JI1.3712.1 IIpOBEpKa
OIIK-2.3 JI2.2J12.3 3aJlaHuH,
213233 3amuTa
1a00paTOPHBIX
pabot
Paznen 5. ®usuko-xummnyeckas Teopus
PACTBOPOB YJIEKTPOJHUTOB U
HEIIeKTPOJINTOB
Tema 5.1. Mexanu3m oOpa3zoBaHus OIIK-2.1 JIT.1JI11.2
pPacTBOPOB M UX Kiaccupukarus. aeanbHbie OIIK-2.2 JI1.3J12.1
U peajibHbIe pacTBOphI. PacTBopeHue kak OIIK-2.3 JI2.2J12.3
(uzuko-xumudeckuii porecc /JIex/ 2122 33
Tema 5.1. Mexannsm o6pa3oBaHus OIIK-2.1 JI1.1J11.2 Omnpoc,
pacTBOpoB U uX kinaccupukanus. aeansHsie OIIK-2.2 JI1.3J12.1 IIpoBepKa
U peajibHble pacTBOpHI. PacTBopeHune kak OIIK-2.3 JI2.2J12.3 3a/1aHUH,
¢u3uKo-xuMmIdecKui nporecc /Cp/ 313233 3aInTa
1a00paTOPHBIX
pabot
Tema 5.2. 3aBUCUMOCTh PACTBOPHUMOCTH OIIK-2.1 JIT.1JI1.2
pa3JIMYHBIX BEUIECTB OT MPUPOJIBI OIIK-2.2 JI1.3J12.1
pacTBOPUTEIS], TEMIIEPATYPHI U OIIK-2.3 JI2.2J12.3
nasnenns /Jlex/ D192 53
Tema 5.2. 3aBUCUMOCTH PACTBOPUMOCTH OIIK-2.1 JIT.1JI1.2 Ompoc,
pa3JIMYHBIX BEIIECTB OT MPUPOJIBI OIIK-2.2 JI1.3J12.1 MpOBEPKa
pacTBOPUTEIS], TEMIIEPATYPHI U OIIK-2.3 JI2.2J12.3 3aJlaHuH,
nasnenus /Cp/ 215253 3aluTa
J1a00PaTOPHBIX
pabot
Tema 5.3. CriocoObI BBIpaKEHHsSI OIIK-2.1 JI1.1J11.2
KOHIIEHTpaIH pacTBOpoB /JIek/ OIIK-2.2 JI1.3J12.1
OIIK-2.3 JI2.2J12.3

015253




Tema 5.3. CocoObI BeIpaxeHHs OIIK-2.1 J1.1J11.2 Ompoc,
KOHIIEHTpaIiK pacTBopoB /Cp/ OIIK-2.2 JI1.3J12.1 MIpOBEpKa
OIIK-2.3 JI2.2J12.3 3aaHAH,
212233 3aImTa
1a60PaTOPHBIX
pabot
Tema 5.4. DnexTpoNuThI U OIIK-2.1 JIT.1JI1.2
ANIEKTpoNIMTHYEeCKas auccormanys /J1ad/ OIIK-2.2 JI1.3J12.1
OIIK-2.3 J12.2712.3
3132 33
Tema 5.4. DnexTponuTHI U OIIK-2.1 JIT.1JI1.2 Ormpoc,
ANEKTpoNNTHIECKas aucconnanys /Cp/ OIIK-2.2 JI1.3J12.1 IIpOBEpKa
OIIK-2.3 JI2.2 J12.3 3aJIaHuH,
D1 D52 23 3aluTa
nabopaTopHBIX
pabort
Tema 5.5. MoHHOE npon3BeieHNE BOIBI. OIIK-2.1 JI1.1J11.2
Bonopoanslii nokazarens. [lonstue 06 OIIK-2.2 JI1.3J12.1
uHIUKaTopax /J1ab/ OIIK-2.3 J12.2712.3
313233
Tema 5.5. MoHHOE npon3BeieHNE BOJIBI. OIIK-2.1 JIT.1JI11.2 Ompoc,
Bonopoansrii nokazatens. [lonstue 00 OIIK-2.2 JI1.3J12.1 IIpOBEpKa
nHankatopax /Cp/ OIIK-2.3 J12.2J12.3 3aTaHUH,
010233 3aIuTa
1a00paTOPHBIX
pabot
Tema 5.6. I'uaponus codeii /J1a6/ OIlK-2.1 JI.1J11.2
OIIK-2.2 JI1.3712.1
OIIK-2.3 JI2.2J12.3
3132 33
Tema 5.6. 'uaponus coneit /Cp/ OIlK-2.1 JI.1J11.2 Ompoc,
OIIK-2.2 JI1.3J12.1 MpOBEPKa
OIIK-2.3 JI2.2J12.3 3aaHHH,
D1 52 23 3aluTa
1a00PaTOPHBIX
pabot
Paznes 6. KomniiexcHble coequHeHUs!
Tema 6.1. HomeHKIaTypa U KiacCHuUKAIUSL OIIK-2.1 JI1.1J11.2 Omnpoc,
KOMILIEKCHBIX COeIMHEHUH. Basknelinue OIIK-2.2 JI1.3J12.1 IIPOBEpPKA
THIIBI KOMIUIEKCHBIX coenuHenuit /Cp/ OIIK-2.3 J12.2 J12.3 3aJJaHHH,
213233 3aIuTa
1a00paTOPHBIX
pabot
Tema 6.2. XuMudeckasi CBS3b B OIIK-2.1 JIT.1JI1.2 Ompoc,
KOMILUTEKCHBIX COSIMHCHHX. Jlrcconnanmst OIIK-2.2 JI1.3J12.1 MpOBEpPKa
KOMILJIEKCOB B BOJHBIX pacTBopax /J1ad/ OIIK-2.3 JI2.2 J12.3 3aJIaHuMH,
3aImTa
J1a00PaATOPHBIX
pabot
Tema 6.2. Xumudeckas CBs3b B OIIK-2.1 JIT.1 JI1.2 Ormpoc,
KOMIUIEKCHBIX COeIMHEHUsX. Jucconnanus OIIK-2.2 JI1.3712.1 IIpOBEpKa
KOMILJICKCOB B BOJHBIX pacTBopax /Cp/ OIIK-2.3 JI2.2J12.3 3aJlaHuH,
213233 3amuTa
1ab0paTOPHBIX
pabot
Paznen 7. OxkucaurebHO-
BOCCTAHOBHTEJILHBIE PeaKIHH.
DJIeKTPOXUMHUYECKHE MPOLECCHI
Tema 7.1. CynHOCTS BOCCTAHOBIICHUS — OIIK-2.1 J1.1J11.2 Jlexmus Gecena
okuciieHus. BoccranoBuTenyu u OIIK-2.2 JI1.3J12.1 WM «IHAJIOT C
oxucnurenu /JIex/ OIIK-2.3 J12.2 J12.3 ayIuTOpHEn»
Tema 7.1. CymHoCTh BOCCTAHOBIICHUS — OIIK-2.1 JIT.1J11.2
okucieHus. Boccranosurenu u OIIK-2.2 JI1.3J12.1
okucaurenu /J1ad/ OIIK-2.3 JI2.2J12.3




Tema 7.1. CymHOCTb BOCCTAHOBIICHUS — OIIK-2.1 J1.1J11.2 Ompoc,
okuciieHus. BoccraHoBUTENHN 1 OIIK-2.2 JI1.3J12.1 MIpOBEpKa
oxucmurenu /Cp/ OIIK-2.3 J12.2 J12.3 3aIaHWH,
212233 3aImTa
1a60PaTOPHBIX
pabot
Tema 7.2. MeTo1bl COCTAaBICHUSI ypaBHEHUH OIIK-2.1 JI1.1J11.2 Jlexmus Oecena
OKHCIUTEIIFHO-BOCCTAHOBUTEIILHBIX OIIK-2.2 JI1.3J12.1 HIH «IUAAJIO0T C
peakuuii. BnusiHue cpenpl Ha XapaxkTep OIIK-2.3 JI2.2J12.3 ayIuTOpHen»
npoTeKaHus peakiuii /JIex/
Tema 7.2. Metozsl cocTaBiIeHUs ypaBHEHUN OIIK-2.1 JIT.1JI1.2 Ormpoc,
OKHCIIUTENBHO-BOCCTAHOBUTEIBHBIX OIIK-2.2 JI1.3J12.1 MpOBEPKa
peakuuii. BiusiHue cpelibl Ha XapakTep OIIK-2.3 J12.2J12.3 3aJaHuH,
npoTekanus peaxiuii /Cp/ 21392 53 3aIUTa
nabopaTopHBIX
pabort
Tema 7.3. DeKkTponu3 pacTBOPOB U OIIK-2.1 JI1.1J11.2
pacIIaBoB dJIEKTPOJIUTOB /J1ab/ OIIK-2.2 JI1.3712.1
OIIK-2.3 J12.2712.3
Tema 7.3. DnekTposnn3 pacTBOPOB U OIIK-2.1 JI1.1J11.2 Omnpoc,
pacIiaBoB dIEKTpoIuToB /Cp/ OIIK-2.2 JI1.3J12.1 MIpoBepKa
OIIK-2.3 J12.2712.3 3aIaHuiA,
2102233 3alUTa
1m1ab0paTOPHBIX
pabot
Tema 7.4. l'anbBaHUYECKUI SJIEMEHT. OIIK-2.1 JIT.1J11.2 Omnpoc,
DnekTpoaHble noTeHuansl. Kopposus u OIIK-2.2 JI1.3J12.1 MIpOBEpKa
3amuTa metamios /Cp/ OIIK-2.3 J12.2J12.3 3aJIaHWH,
212233 3aIuUTa
J1a00paTOPHBIX
pabot
Pa3nen 8. Heopranuueckas xumusl.
Ba:xHeiilue Kjaaccbl HEOPraHUYECKHX
coeJMHEeHHH
Tema 8.1. Knaccudukanus 1 HOMEHKIaTypa OIIK-2.1 JIT.1JI1.2
MIPOCTBIX U CIOXKHBIX BeniecTs /JIek/ OIIK-2.2 JI1.3J12.1
OIIK-2.3 JI2.2J12.3
Tema 8.1. Kimaccudukanus 1 HOMEHKIaTypa OIIK-2.1 J1.1J11.2 Ompoc,
MPOCTHIX U CIOKHBIX BetecTB /Cp/ OIIK-2.2 JI1.3J12.1 MIPOBEpKa
OIIK-2.3 JI2.2J12.3 3a/laHui
313233
Tema 8.2. Kitaccudukarus 1 HOMEHKIaTypa OIIK-2.1 JIT.1 JI1.2
okcuoB. Iloayuenue u cBoWcTBa OIIK-2.2 JI1.3J12.1
coJieo0pa3yronux okcuaoB. /J1ad/ OIIK-2.3 JI2.2 J12.3
Tema 8.2. Kitaccudukarus 1 HOMEHKIIATypa OIIK-2.1 JIT.1JI1.2 Ormpoc,
okcuJoB. IloayueHue u cBOUCTBa OIIK-2.2 JI1.3712.1 IIPOBEPKa
coneoOpa3yronux okcuaos /Cp/ OIIK-2.3 J12.2 J12.3 3a1aHUuN
3132 33
Tema 8.3. OcHOBaHHS (THIPOKCHIBI OIIK-2.1 JIT.1JI1.2
MetayuioB) /J1a6/ OIIK-2.2 JI1.3J12.1
OIIK-2.3 J2.2712.3
Tema 8.3. OcHOoBaHMSA (TUIPOKCHIBI OIIK-2.1 JI1.1 J11.2 Omnpoc,
MmetamioB) /Cp/ OIIK-2.2 JI1.3J12.1 MpoOBepKa
OIIK-2.3 J12.2J12.3 3a7aHUH
013233
Tema 8.4. Kucnotsr /J1a6/ OIIK-2.1 JI.1J11.2
OIlK-2.2 JI1.3J12.1
OIIK-2.3 J12.2712.3
Tema 8.4. Kucnotsr /Cp/ OIIK-2.1 JI1.1J11.2 Ompoc,
OIIK-2.2 JI1.3J12.1 IIPOBEPKa
OIIK-2.3 J12.2 J12.3 3aJaHuNi
3132 33
Tema 8.5. Cou /J1a6/ OIIK-2.1 JI.1J11.2
OIIK-2.2 JI1.3712.1
OIIK-2.3 J12.2712.3




Tema 8.5. Conu /Cp/ 1 2 OIIK-2.1 JI1.1 J11.2 0 0 Omnpoc,

OIIK-2.2 JI1.3J12.1 MIpOBEpKa
OIIK-2.3 JI2.2J12.3 3a1aHui
212233

Pazgen 9. DOxk3amen

DK3aMeH /Dk3amen/ 1 36 OIIK-2.1 JI1.1 J11.2 0 0
OIIK-2.2 JI1.3J12.1
OIIK-2.3 J2.2J12.3

5. ®OHJI OHEHOYHbBIX CPEJICTB

5.1. IlpumepHBIii HepedyeHb BONPOCOB K 3a4eTy

He npenycmorpen YII

5.2. IlpumepHBliil NepedyeHb BOIPOCOB K 3K3AMEHY

DK3aMeHAIMOHHBII OUIIET CONEPKUT 3 BOIIpOCa:

1 Bompoc u3 pasznena «TeopeTHueckie OCHOBBI XUMHM)

2 Bompoc - npaktuyeckoe 3ananne «Paccranoska kosdpuuuenros 8 OBP meronoMm asek-tpoHHOTO GanaHncay
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. ITpenmer u 3aaun XMMHU. SIBJICHUS (BU3MYECKUE U XUMHUYECKHE. MeCTO XUMHUM 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 COXPAaHEHHS MAacCHl BEIIECTBA, 3aKOH MTOCTOSHCTBA 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
opbOuTany. DNEKTPOHHBIE KOH(PUTYPAI[NH aTOMOB B OCHOBHOM U BO30YXXJICHHOM COCTOSTHHSX.

7. Otkpeitue [. . MeHneneeBbIM NepruOIUUECKOTO 3aKOHA M CO3/IaHME MEePHUOJHYE-CKOM CUCTEMBl XUMHUYECKUX
aseMenToB. CoBpeMeHHast hOPMYINPOBKA IEPHOIMIECKOTO 3aKOHA.

8. CrpoeHNe eproIIYecKOd CHCTEMBI: OOJIBIINE W Majble TIEPHOJIBI, TPYIIIBI U MOI-TPYIIIHL.

9. 3aBHCHUMOCTb CBOIICTB 3IEMEHTOB M 00pa3yeMbIX UMH COCTUHEHUI OT MOJO0XKEHHUS JJIEMEHTa B NMEPHOAUIECKON cHcTeMe.
10. Bunbl xuMudeckoil cBa3u: KoBaleHTHas (MOJSpHAs U HEMOJSApHAs), MOHHAs, MeTal-Tu4ecKas, BOJOPOIHAs.

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

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

13. Kpatnsie cBsizu. Moaens rubpuauzanun opoutaneil. CBA3b EKTPOHHON CTPYK-TYphl MOJEKYI C UX F€OMETPUUYECKUM

CTpOcHHEM (Ha IIPUMepe COSTMHEHHH IEMEHTOB 2-T0 Ie-proja). Jlemokann3anus 3JIeKTPOHOB B CONPSDKCHHBIX CHCTEMAX,
ME30MEpPHBIN 3P PEKT.

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

15. ATperaTHBIE COCTOSIHHS BEIECTB M TEPEXObl MEXIy HHMH B 3aBHCHMOCTH OT T€M-IIEpaTyphl W JaBieHHs. ['a3bl.
T'azoBbIe 3akoHBI. YpaBHeHHEe MeHaeneesa - Kimanelipona. 3akoH ABOragpo, MOJISIPHEII 00beM.

16. Kunxoctu. Accomuanys MOJNEKYI B KHIKOCTAX. TBepasle Terma. OCHOBHBIE THIIBI KPUCTAIIMYECKUX PEIIETOK:
KyOMYecKHe U reKcaroHaJbHbIE.

17. Kriaccudukanyss XAMHUUECKHX PEaKIUil: peaKkini COSNUHEHHUs, pa3IokKeHus, 3aMe-IIIeHns, OOMeHa.

18. OKHCIHUTETbHO-BOCCTAHOBUTENBHEBIE peakiuy. OmpefeieHne CTEXHOMETPUIECKUX K03((UIUCHTOB B ypaBHEHUIX
OKHCIIUTENBHO-BOCCTAHOBUTENBHBIX PEAKIIHIA.

19. Psin cranmapTHBIX 3JIEKTPOJHBIX MOTEHIHAIIOB.

20. Temnossie 3P deKTs XUMHUIECKHX peakiuii. TepMoXuMUUecKrue ypaBHEHHs. Ten-1oTa (SHTANbMNI) 00pa3oBaHUSA
XUMUYECKUX coeaqnHenuil. 3akoH I'ecca B cieacTBus U3 HErO.

21. CKOpOCTh XUMUYECKHUX PEAKLU. 3aBUCUMOCTh CKOPOCTH PEAKLUH OT NMPHUPOABI U KOHLUEHTPAIMU PEarupyromInX

BEILIECTB, JaBJICHUS, TEMIIEPATYPbl, IPUMEHEHHs KaTanu3aTopa. KoHcTaHTa CKOPOCTH XUMHUYECKON peakluu. DHEprus aKTUBALUU.
Karanus u xaranus3aTtopsl.

22. OOpaTUMOCTh XUMHYECKHX peakuuil. XuMUYecKoe paBHOBECHE M YCIOBHs ero cme-menus, npunuun Jle IaTense.
KoncranTta paBHOBeECUS, CTENEHb [IPEBPALLEHUS.

23. PactBopsl. PacTBOPHMOCTB BEIIECTB M €€ 3aBHCHMOCTB OT TEMIIEPaTyphl, JaBICHUS, MPUPOBI pacTBopuTens. CIocoOs
BBIPAXEHHS KOHIIEHTPALUU PacTBOPOB: MaccoBasi I0JsI, MOJIb-Hasl OIS, MOJISIpHAsl KOHLeHTpalus. TBepable pacTBOpsl. CILIaBhl.

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

25. HonHble ypaBHEHUS peaKkLUi.

26. CBoiicTBa KHCIIOT, OCHOBAHUIT M COJIEH B CBETEC TCOPUH DJICKTPOIUTUYECKOI IUCCO-IMAIMU AppEeHHUyca.




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

Bomnpocs! Ha OIeHKY TOHUMAHUS/ YMEHUH

B ypaBHEHHHM peakiuy paccTaBUTh K03()(QUIIMEHTHI METOZO0M IEKTPOHHOTO OanaHca. Ha-nucats nomypeakiiny OKUCICHUS 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 BEIpaXKCHNUS COJCPIKaHUS PACTBOPEHHOTO BEIIECTBA B pacTBOpe. PacTBO-pUMOCTS.

I. HaiitTu MaccoByto 10J10 TIIOKO3BI B pacTBope, coaepxkamieM 250 T Boxsl ¥ 40 T TII0-KO3BI.

2. Ckoinpko rpamMmmoB Na2SO3 motpebyercst it mpurotosieHus 5 1 8 %-Horo (1o Mac-ce) 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 (mo macce) pactBopa H2SO4 Brimapusanuem ypanunu 100 r Bo-as1. UeMy paBHa MaccoBast 4O
H2S04 B ocrasuiemcs pactBope?

5. ITpu 25 °C pactBopumocts NaCl B 100 r Boasl. Haittn maccoByto nomo NaCl B Ha-CBIIIIEHHOM 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 Bozsl Hazo pactBopuT 67,2 1 HCl (00beM M3MepeH Mpy HOPMAalbHEIX YCIOBHSX), 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. 13 400 r 20 %-Horo (0 Macce) pacToBpa IIpU OXJIAXKIEHUH BbIenunock 50 T pac-TBOpEeHHOTO BemiecTBa. UYemy paBHa
MaccoBasi J10J1s1 3TOr0 BEIlECTBA B OCTABILLIEMCS 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 parna 1,24 r/mi. Ckomsko mosreit KOH maxomures B 5 1 pactBopa?
16. B 250 r Bogs! pactBopeHo 50 r xpucramutoruaparta FeSO4-7H20. Beraucnuts Macco-Byl0 OO0 KPUCTAUIOTHAPATa U
6e3BoHOTO cynbhata xkenesa (II) B pactBope.

17. Hatitu Maccel Bosel 1 MeiHOTO Kymopoca CuSO4-5H20, HeoOXoauMble JIIsl IPUTO-TOBJICHHUS OJHOTO 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 MgS0O4-7H20 namo npubaButh k 100 MonsiM Boabl, 4ToObI OTY-4uTh 10 %-HBIH pacTtBop (1O 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 TpaMMoB 2 %-Horo (1o Macce) pactBopa AgNO3 maayr mpu B3aumozencT-Buu ¢ u3dbiTkoM NaCl 14,35 ¢
ocagka AgCl?

24, Haiitu maccy NaNO3, neooxomumyro aist mpurotosiieHust 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
HOPMAaJIbHOCTh KUCIIOTHI.

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 xmopuaa kaamus npu 20 °C pasra 114,1 r B 100 r Boabl. BeIUuCIUTh 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 06wem 0,1 M pactBoap H3PO4 mosxHo nipuroroButs u3 75 mu 0,75 H. pac-TBopa?

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! pactBopeHo 666 r KOH; mmotHoCTs pacTBopa paBHa 1,395 r/mi. Hait-tu: a) maccoByio 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. ITnotHOCTH 9 %-HOTO (IO Macce) pactBopa caxapo3sl C12H22011 pasra 1,035 r/mi1. BEIMHCIUTB: a) KOHIIEHTPALIUIO
caxapo3sbl B I/11; 6) MOJSIPHOCTb; B) MOJISZIBHOCTB PacTBOpA.

40. Haiiti Maccy BOabI, HEOOXOIMMYIO JJIsi IPUTOTOBJICHHS PAacTBOpa XJIopuaa HaTpus, coneprkamero 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 KOHIICHTPHUPOBAHHOM consHON kucnoTsl (p=1,19 /M), co-mepxameit 38 % (mo macce) HC,
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
TUTOTHOCTBIO 1,220 T/MII. BBIYHCIIUTH €r0 SKBUBAICHTHYIO KOHIICHTpa-IIHIO0 K MaccoBYro oo H2SO4.

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, conepxa-muii B 1 1 3,2 r NaOH. B kakom
00BEMHOM OTHOLICHHH HY)KHO CMEIIATh 3TH PACTBOPHI IS MTOIY-YEHHS PacTOpa, MMEIOIIEr0 HEUTPAIbHYIO 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 uspacxonosano 24 miu 0,5 H. pactBopa H2SO4. KakoBa HOpMaJIBHOCTh
pactBopa menoun? Kakoit oobem 0,5 H. pactBopa HCI motpe6o-Basicst ObI Ai1s TO¥ Ke 1enu?

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

54. Ha neitrpanmuzanuro 20 mn pactBopa, coaepxkamero B 1 i 12 1 menouun, uzpacxogo-sano 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. Kaxoii 06bem 96 %-Holi (110 Macce) CepHOM KUCIOTHI (IIOTHOCTE 1,84 I/MJI) M Ka-Kyl0 Maccy BOJIbI HY)KHO B3SThb IUIS
npurotoBieHus 100 mi 15 %-nHoro (o macce) pactsopa H2SO4 (p=1,10 r/m).

58. B 500 r Boxs! pactBopeHo npu HarpeBanun 300 r NH4CI. Kaxas macca NH4CI BeI-menmurcst U3 pacTBopa mpu
oxnaxaenuu ero 10 50 °C, ecnu pacrBopumocts NH4Cl mpu atoit Tem-niepatype pasaa 50 r B 100 r Boab1?

59. PacrBopumocTts xmopara kanus npu 70 °C pasna 30,2 1, a ipu 30 °C — 10,1 r B 100 r Bogsl. CKOJIBKO TpaMMOB XJIOpaTa
kanus Beigenutcs u3 70 r maceimenHoro mpu 70 °C pactBopa, ecnu ero oxinaauts a0 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 HUTpaTta Kaius BeIkpucTaumsyercss u3 105 r HaceimenHoro npu 60 °C pactBopa, € OXJIaJAuTh €ro
10 0 °C? Koa¢dpunneHTs! pacTBOPEMOCTH COJIM TIPH YKa3aH-HBIX TEMITEPaTypax cooTBeTCTBEHHO paBHBI 110 11 13 v B 100 r BoxEL

62. 1 1 Boap! Haceimen CO2 npu 0 °C mox nasnenuem 506,6 klla (3800 MM.pT.cT.). Ka-KOH 00beM 3aiiMeT pacTBOPEHHBIH

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

IIpenonaBanune Heopranuueckoit XUMuH KpoMe Kypca JISKIUH BKITI0YAeT 00s13aTeIbHOE MPOBEAEHHE Ta00paTOPHBIX 3aHATHI.
Llenbto 1a00OpPaTOPHBIX 3aHATHH SBJIAETCS (POPMUPOBAHME YMEHHH BBIOJIHSTH THIIOBBIC PEAKLMN HA (DYHKIIMOHAJILHBIC IPYIIITBI 1
Ka4ueCTBEHHO OIPEMIENIATh HEKOTOPBIE COCANHEHHUS.

JlaboparopHast paboTa BBITOJIHAECTCS KQKABIM CTYICHTOB HHANBUAYAIBHO. 1711 SKOHOMUH BpeMeHH U 0oJjiee MIyOOKOTOo
OCMBICIICHUSI Ta00PAaTOPHOH PabOTHI HEOOXOAUMO B MPOLIECCE CAMOIIOATOTOBKH MPOYUTATh ONMUCAHHE OMBITOB, YACTUIHO
3aMOJHUTH MPOTOKOI abopaTopHOi paboThl. Ha kak1oM 3aHATHH MOCIE BBIMOIHEHHS SKCIIEPUMEHTAIBHON 4aCTU IPOBOJUTCS
TEKyIIHH KOHTPOJIb 110 YCBOSHUIO ydeOHOTro Matepuana. CTyleHTy peanaracTcss HECKOJIBKO BOIPOCOB, HA KOTOPBIE OH JJAET OTBET




WK YCTHO, UM B MIUCBMEHHOM BHJE. ECITH CTy#eHT mpaBUIBHO OTBETUII HA MPEIOKEHHBIE BOIIPOCHI, 3HAUHUT, MaTePUall TEMBI UM
YCBOEH, ¥ OH IOJIy4aeT 3a4eT 10 JaHHOH TeMe.

Taxum 06pa3oMm, HOHI OLICHOYHBIX CPEICTB MO TaHHOM (hopMe KOHTPOIIS BKIIIOYAeT B ce0s 2 dIIeMeHTa:

- TpeboBaHUs K 0(YOPMIICHUIO OTIETA;

- ZIOTIOJTHUTEJIbHBIE BOIIPOCHI JUIsl 3aIIUTHI JIAOOPATOPHON PaOOTHI.

TpeboBaHMA K 0(OPMIIEHHIO OTYETA IT0 Ta00PATOPHEIM paboTaM

BBEJEHHUE

OO61re TpeOoBaHUS K BBITIOJHEHHIO J1a00paTOPHBIX paboT

ITepen BEITOTHEHHEM JTa00PAaTOPHOTO IMPAKTHKYMa HEOOXOANMO Ha BBOJHOM J1a0OPAaTOPHOM 3aHITHH U3YJHThH OOIIHE ITPaBMIIa
MOBE/ICHUS M TEXHHUKY O€30MaCHOCTH TIPH BHITOTHEHHUH J1a00PaTOPHBIX PabOT IO XUMHUH, CIIMCOK JIUTEPATyphl PEKOMEHTyeMOH JUIs
WCIIOJIb30BaHUs ITPU NOATOTOBKH K BBIITOJIHEHHIO JIAOOPATOPHBIX paboT U «TeMaTudecKkuii riaH 1abopaTopHBIX padoTy,
UMEIOLIHHCS B 1abopaTopuu.

TTopsinOK MOATOTOBKH K BBITIOTHEHHIO JIA0OPATOPHOH PabOTHI:

CTyIeHT JOJDKEH SIBIATHCS Ha Ta00paTOPHBIE 3aHATHS TOATOTOBICHHBIM K 1a00paTOpHOH paboTe, BEITOIHEHHE KOTOPO
HpeyCMOTPEHO TEMATUUECKUM TUIAHOM Ha COOTBETCTBYIOILYIO 1aTy.

ITpenBapuTenbHast HOATOTOBKA K pad0OTe BKITIOYAET 0(OpMIICHIE IIEpBOH M BTOPOI YaCTH OTYETa 10 COOTBETCTBYIOIIEH (hopme H
BBITIOJTHEHHE 33JJaHUS JUIS CAMOCTOSITEIIFHOI ITOJTOTOBKYU K yKa3aHHOU J1abopaTopHOIt paboTe ¢ HCIOIb30BaHIEM MAaTEPHAIOB
JIeKUMH, ydeOHMKA U TaHHBIX METOJUUECKUX yKa3aHHM.

Oruer o npeacrosiieit padore odopmirsercs 1o criexyronieii opme: 1aTa BBINOIHEHUs padoThl, Ne 1abopaTopHOit padoThl,
Ha3BaHUe padoThI, | TeopeTnueckast 4acTs, Il mpakTudeckas 4acTsb.

Teoperuueckas yacTh - B pa3jese H3IaratoTcs OCHOBHbIC ITOHSATHUS, 3aKOHBI, pacdeTHbIE (POPMYIIBI, KOTOPBIE HEOOXOIUMO YCBOUTD
JUISL CO3HATEIBHOTO BBITOJIHEHHUS SKCIIEPUMEHTa U IPAMOTHOH 00pabOTKH pe3ynbTaToB. [lepedyeHb MOHATHIT U 3aKOHOB UMEeTCs B
METOIMYECKUX YKa3aHUIX K COOTBETCTBYIONIEH Ta00paTOpHOI paboTe B pas3zerne «reopeTndeckas 6a3a SKCIepUMEHTay, C
HCIIONIb30BaHHEM KOTOPHIX BEIBOAATCS (DOPMYIBI AT pacdeTa oIpeesieMoi B paboTe BeTMUUHEL. B KoHIIE pa3zena npuBoasITCsS
peleHus 1 pe3yabTaThl BBIIIOJHEHUS 3aJaHUH IS CAMOCTOSTENbHON MOATOTOBKH K COOTBETCTBYIOLIEH 1abopaTopHOil padoTe.
ITpakTHdeckas 4acTb - B paszielie MPUBOJUTCS:

PHCYHOK W ONIFICAaHWE OTIBITHON YCTaHOBKUY;

nepedeHb He0OX0AUMBIX PEaKTHBOB, IIOCYbI, BCIIOMOTATEIbHBIX MAaTEPUAIIOB,

U3MEPHUTENBHBIX IPUOOPOB (JUIS H3MEPUTEINIBHBIX TPUOOPOB yKa3aTh KJIACC TOYHOCTH, LIEHY JICJICHHs) B METOJUIECKUX yKa3aHUAX K
BBITTOJTHEHHIO COOTBETCTBYIONIEH TabopaTopHOit paboTHI);

TUIaH HKCIICPHMEHTA,;

YpaBHEHMsI peaKiuii;

TabJuna IS 3aIKCH PE3yNIbTaTOB U3MEPEHUM.

Iopsox BeIMOIHEHHS Ta00paTOPHOI pabOTHI

Ha naGopaTopHOM 3aHSATHH CTYEHT y4acTBYeT B MHIUBUIYaIbHOM cOOECEIOBAHUH C MPEIoAaBaTeNeM MO COACPKAHHIO
npezcrosiueii padotsl. [IpenonaBaTens enaer 3akI0ueHIE O TOTOBHOCTH CTyAEHTa K paboTe 1o copepxanuio 1 u 2 yacrei
oT4eTa, pe3yabTaTaM BBITIOIHEHHUS 3aJaHUs [T CAMOCTOSITENIFHOM MOJTOTOBKM, KOTOPBIE MPEICTABIIAIOTCS B BUJIE CIICTYFOIINX
grilehizing

B ciyuae 1ocTaToO4HOrO ypoBHS HOATOTOBKH CTYAEHT MOIy4aeT AOIYCK K BBIIOTHEHUIO SKCIIEPUMEHTA U 110 HaOII0eHUEM
1abopaHTa BBIIOJIHSAET pabOTy B COOTBETCTBHY C IUIAHOM 3KCIIEPHMEHTA, BHOCHT PE3yIbTaThl U3MEPEHHH B TaONHILy, IPOBEPSIET
TIOJTy9IeHHbIE Pe3yIbTATHl U IIPABIILHOCTD MX 3aIIFCH y TIPEnoaBaTels. B ciydae HenmpaBHIIEHOTO H3MEPEHUS U 3aINCH
MOJTYJIEHHBIX PE3yIbTaTOB CTYIEHT MOBTOPSET H3MEPEHUS U KOPPEKTUPYET 3aMUCU Pe3yIbTaTOB, HOTOMY Pe3yIbTaThl H3MEPEHUH
Ha [IEpBOM dTare LenecooOpa3Ho BHOCUTh kKapaHaamoM. [Ipu focTukeHnu pa3syMHBIX Pe3ynbTaToOB U MIPABUIBHOTO UX BHECEHUS B
Ta0IHIly HEOOXOIMMO MTPHUBECTH B ITOPAIOK paboyee MecTo, CaTh METOANYECKHE yKa3aHus, 000pyI0BaHHE ISKYPHOMY HIIH
71a00paHTy U MOAINCAThH TaOJHIly SKCTIEpIMEHTANBHBIX JAaHHBIX Y IIPerojaBaTelis. B 3ToM ciydae CTyIeHTy 3a4nThIBaETCS
BBIMIOJTHEHHE SKCIIEPUMEHTA, eMy ClIeyeT MIPUCTYMUTh K 00paboTke pe3ynbTaToOB U COCTABICHUIO CIAEYIOIEro pa3iena oT4era -
[II Pac4eTsl 1 BEIBOZBI.

B paznene momkHBI OBIT IPEICTABICHEL:

Pacuer onbiTHOTO 3HaueHUS (XOMBITH.) ONpeAeIsieMOii BENUYHHBI ITyTeM MOJCTAaHOBKH B PacUETHYIO (hOPMYITy COOTBETCTBYFOIIUX
TaOIUYHBIX JaHHBIX.

Pacuer Teoperrmueckoro 3HaueHHS (XTE0p.) ONpeesieMoii BEIMIMHEI IT0 COOTBETCTRYIONIEH (opmyre.

Pacyer oTHOCUTENBHOM OMIUOKY ¢ TOYHOCTEIO 70 0,1%.

IIpu npoBeneHUN pacueToB ¥ BHECEHHU YUCIOBBIX 3HAUEHHH pe3yabTaTOB U3MEPEHUI U pacdeToB B TaOIUILy HEOOXO MO
PYKOBOJICTBOBAThCS OOIIMMU IIPaBHIIAMH 110 00pabOTKE pe3yNbTaTOB H3MEPEHUH.

ITocne 3aBepmenus 111 yactu oTuera, OH craeTcsa Ha IpoBepKy. I1ocie Mo0KUTENbHBIX PE3YIbTaTOB IPOBEPKU OTUETA JaHHAS
paboTa cunuTaeTcs BBIIOJIHEHHOM.

CTyIeHT JOMyCcKaeTCsl K 3K3aMeHy 10 JUCLMILUIMHE, €CII UM B TE€UE€HHE CEMECTPA BBIIOJIHEHBI BCE IPEAYCMOTPEHHbIE
TEeMaTHYECKIM IUIAaHOM JIa0OpaTOpHBIE pabOTHI, MOIYYCHBI TTOJIOKUTENBHEBIC Pe3yIbTATHI ITPH BBOJAHOM KOHTPOJIE, KOHTPOJIBEHOMH
paboTe 1 BBIITOIHEHB! HHANBUTyaJIbHBIC 3aIaHUS IT0 COOTBETCTBYIOIIMM Pa3zenaM IIPOTPaMMBI.

Bompocs! st 3anmTs 1abopaTopHON paboThI

Bomnpock! 1 3a1a49u k 1ab0paTOpHOit paboTe CKOPOCTh XUMHUUECKON PEaKITHN

Uro Ha3bIBaeTCsA CKOPOCTBIO XUMUYECKOH peakuuu? B Kakux eIMHHIIAX OHA M3MepsieTcs?

Kakue ¢axTopbl BAMSIOT HA CKOPOCTh XMMUYECKOW peakuun?

3aBHCHMOCTB CKOPOCTH PEAKIMU OT KOHIICHTPAIMH PEarnpyIOMINX BEIIECTB B TOMOTCHHOW CHCTEME.
3aBHCHMOCTb CKOPOCTH PEAKIMU OT KOHIICHTPAIlMM PEarnpyIOINX BEIIECTB B FETCPOTCHHON CHCTEME.
3aKkoH NIEHCTBYIONIMX Macc.

Nk =




KoncranTa CKOPOCTH XMMHUYECKOH PEaKLUU.

BnusiHue TemmnepaTtypbl Ha CKOpPOCTh XUMHUYeCKHUX peakiuid. [IpaBuino Baut-T'ododa.
UYro Takoe KaTanuzaTop, KaTall3 W WHTHOUTOP, VIS YeTO OHH HYXKHBI?

9. KakoB MexaHW3M IEHCTBUS KaTaau3aTOPOB B TOMOTCHHOH M TeTEPOTeHHOH cucremax?
10. BripazuTe MaTeMaTHUECKH CKOPOCTH MPSIMBIX U OOpATHBIX PEaKLMi:

a) N2 + 02 [ 2NO; 6) Fe203(tB.) + 3CO(r.) [J 2Fe(tB.) + 3CO2(T.);

B) 2NO + 02 [1 2NO2 1) N2+ 3H2 [] 2NH3.

=N

1. Bo ckonbko pa3 yBeIMUIHMTCA CKOPOCTh PEaKIMU MpH MOBBIIEHHH TeMmepatypsl ¢ 20°C go 50°C, ecnu TemmepaTypHBIit
k03 duimeHT pasex 3.
12. Bo ckombko pa3 cremyeT yBeNMYHTH KOHIGHTpaIwio BemiecTBa B2 B cucreme 2A2(r.) + B2 = 2A2B(r.), 9To0BI ipH

YMEHBIIEHUU KOHIEHTPAlluK BEIIeCTBAa A B 4 paza CKOPOCTb IIPSIMOM
peakIy He U3MEHUNACh.

13. B cucreme CO + Cl12 = COCI2 xonueHTparmo yrapaoro rasa yseaundwind ot 0,03 mo 0,12 Momb/1, a KOHIEHTPALHUIO
xmopa — ot 0,02 1o 0,06 Mob/1. Bo ckobKO pa3 Bo3pocia CKOPOCTh MPSMON peakIiun?

14. Uemy paBeH TeMIepaTypHBIH K03(GHIUEHT CKOPOCTU PEAKIUH, €CIIU MPH YBEINYEHUH TeMIeparypsl Ha 30 rpamycoB
CKOPOCTB peakIny Bo3pacTaer B 15,6 pas.

15. Ipu 150°C HexoTopas peaknys 3akaH4duBaercs 3a 16 munyT. [IpnHEMas TemmepaTypHbIH KoddduImeHT ckopocTu

peakIiy paBHBIM 2,5, pacCUUTaTh, 4epe3 KaKoe BpeMs 3aKOHUUTCS 3Ta PEeakIys, eClIi IpoBoauTs ee: a) mpu 200°C; 6) mpu 80°C.

Bompoce! 1 3a1a4u K 1a00paTOpHO paboTe « XMMHIECKOE PABHOBECHE

1. Kaxkme peakuny Ha3pIBaloTCsS HEOOpaTHMBIMH M oOpatuMeiMu? [IpuBenure mpuMepsl.

2. JaiiTe onpeneneHue NOHATHIO XUMUYECKOe paBHOBecHe. Kak MOXHO HCIIO/Ib30BaTh 3aKOH JEUCTBYIOIIUX MAacc JUIs
00paTUMBIX peakIuii?

3. Jaiite onpeneneHne NOHATHIO KOHCTAHTA PaBHOBECHSL.

4. CBs13p KOHCTaHTHI PAaBHOBECHS C PABHOBECHBIMU KOHIEHTpanusMu. OT KakuxX (paKTOPOB 3aBUCHUT 3HAUEHHE KOHCTaHTEHI
paBHOBecus?

5. Coopmynupyitre npunnun Jle-lllarense. Kakne akropbl BIUAIOT HA M3MEHEHHE XMMHYECKOTO PaBHOBECHS?

6. Kak BIHSIOT yMECHBIICHHE KOHIICHTPAIIMN PEaTHpPYIOMIMX BEIIECTB, TEMIIEPaTyphl M AaBJICHHUS HAa CMEIICHUE
XUMHYECKOTO paBHOBecHs B peakiuu: N2 + 3H2 [ 2NH3 + Q.

7. Kak BnusitoT yBenmuueHHEe KOHLEHTpPAIMU MPOAYKTOB PEaKIMU, TEMIEPATYpPhl U JaBJIEHUS HA CMELIEHHE XUMUYECKOTO
paBHOBecus B peakiuu: N2 + 3H2 [ 2NH3 + Q.

8. PaBHOBecue B rereporeHHeIX cucteMax. OT Kakux (pakTOpPOB OHA 3aBHCHT?

9. B kakyio cropony cmecturcsi paBHoBecue peakuuu COCI2(r.) [0 CO (r.) + CI2(r.) nmpu BBeIEHUN B PAaBHOBECHYIO
CHCTEMY MHEPTHOTO rasa npu: a) V = const; 6) p = const.

10. Kak Bnuser u3MeHeHHe NaBICHHUS Ha PABHOBECHE CIIEAYIOIMIMX PEaKIHii:

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

11. Yepes Hexkotopoe BpeMs nocie Havana peakuund 4HCI + O2 [1 2H20 + 2C12 xoHIEHTpAIMK BEUIECTB COCTABIISIIN:

[H20] = 0,12 momw/it; [C12] = 0,12 momns/it; [HCI] = 0,3 mons/it; [O2] = 0,2 monw/i1. Halinure: a) 3HaueHHEe KOHCTAHTHI PABHOBECHST;
0) KaKOBBI HICXO/IHBIE KOHIICHTPALNHU XJIOPOBOAOPOa U KUCTIOpoaa?
12. Kak BIUSIOT yMCHBIIICHHE TEMICPATyphl, IaBJICHHS U KOHLCHTPAIMU MPOAYKTOB PEaKIMU Ha
CMEIIICHHAE XUMHYECKOTO PABHOBECHS B CIICTYIOMINX CHCTEMAX?

a) 2NO + 02 [] 2NO2 + 28 kkai; 6) 2HBr [] H2 + Br2 -16 kkai.
13. Koncranra paBHoBecus peakimu FeO(k.) + CO(r.) [ Fe(k.) + CO2(r.) mpu HeKoTOopoii Temnepatype paBHa 0,5. Haiinurte
paBHoBecHble KoHneHTpauu CO u CO2, ecnu HavadbHbIE KOHIIEHTPAIMK 3THX BemniecTB cocTaBsuin: [CO] = 0,05 mous/it; [CO2]
=0,01 moJb/11.
14. PaBroBecue B cucreme H2 (r.) + 12 (r.) [] 2HI (r.) ycraHOBMIIOCH ITPH CcleAyromux KoHIeHTpanusax: [H2] = 0,025 momns/m; [12]
= 0,005 mou/m; [HI] = 0,09 monw/n. Onipenenure UCXOAHbIE KOHLEHTPALMU HOAA U BOJOPOJA.
15. Tlpu HexoTopo¥ TemnepaType paBHoBecue B cucreme 2NO2 [1 2NO + O2 ycTaHOBHIJIOCH MPH CIEAYIOINIMX KOHIEHTPALIUSX:
[NO2] = 0,006 monb/m; [NO] = 0,024 monw/n. Halinure: a) KOHCTaHTY paBHOBECHUS peakiiu; 0) NCXOAHYIO KOHIeHTparmio NO2.

Bomnpock! 1 3aaauu k gabopatopubiM pabotam o TeMe PACTBOPDI: «Teopus 37eKTpOIUTHIECKON AUCCOHAIMy. Peakinu
HOHHOTO 00MeHay, «/loHHOE IPOU3BEICHIE BOIBI, BOJOPOIHEBIHN IMOKa3aTeNby, « napomms3»
JaiiTe onpeneneHuss NOHATUSM AJIEKTPOJIUT U HEAIEKTpOoJuThl. [lpuBeaure npumepsl.
ChopmynupyiTe TpH MOJOKEHUSI TEOPUH AIIEKTPOJIUTHUECKON AUCCOIMALINY IIBEICKOTO XUMHUKa AppeHuyca.
KakoB MexaHU3M 3JEKTPOJUTUYECKON TUccOlMalum’?
JaiiTe onpeneneHuss MOHITUSIM TUAPATHI, COJNBBATHI, THApATAlMs U coiibBaTanus. [IpuBeaute nmpuMepsl.
Jucconnarusi KUCIOT (OTHOOCHOBHBIX, IByXOCHOBHBIX M TPEXOCHOBHBIX).
Juccounanysi oCHOBaHUM (OJAHOKHCIOTHBIX, ABYXKUCIOTHBIX M TPEXKUCIOTHBIX).
Juccoumanust cpeaHUX COJIeH, KUCIBIX M OCHOBHBIX COJICH.
VonHsle ypaBHEHHS peakiuii (Kakue BEIecTBa CIIEXyeT M300pa)kaTh B BHIE MOJEKYN).
. [IpuBeauTe npuMepsl HOHHBIX PEaKIHi UAYIIMX C 00pa30BaHHUEM OCAJKOB.
10. [IpuBenuTe MprMepsl HOHHBIX PEaKIUi WYX ¢ 00pa30BaHHUEM ra3000pa3HBIX H MaJOPAaCTBOPHMEIX BEHICCTB.
11. [IpuBeauTe MPUMEPHI HOHHBIX PEAKIMA WAYIIHX C 00pa30BaHUEM MaJIOJIUCCOIMHUPYIONIUX BEIIECTB (CITa0BbIX
3JIEKTPOJIUTOB).
12. [puBenuTe MpUMepbl HOHHBIX PEaKIUi WAYIIUX ¢ 00pa30BaHUEM KOMILUICKCHBIX COCTHHCHHUI.
13. Crenens aucconuanuu. KoHcranTa aucconyanuu.
14. ®akTopsl BIMAIONINE HA CTENICHb AUCCONHANNH (TIPHPOIA PACTBOPHUTEIIS,
KOHIIEHTPAIHsI PacTBOpa U HAJIMUKE OJHOMMEHHBIX HOHOB)

RN




15. CunbHble U cradble SIeKTPOIUTHI.
16. [IpumeHeHne 3aKoHa ACHCTBYIOIMX MACC K CIIa0bIM 3JIEKTPOJIUTaM.

Bomnpocs! u 3axaun k 1a60paTopHEIM paboTaM « OKHCIUTENEHO-BOCCTAHOBUTEIIBHBIE PEAKIINIY, « DTEKTPOIH3»

Dnexrponu3. 3akoHsl Dapajes.

B udem pasHuIa MpoIECCOB 3NEKTPOIN3a PACIUIaBOB U PacTBOPOB. IIpHuBecTH mpHUMeEpHI.

UTto Takoe BBIXOJ IO TOKY?

UYro Takoe 3IEeKTpopapUHIPOBAHUE METAJIIOB?

Haiinute 00beM kuciopona (H. y.), KOTOPBIH BBIIENSAETCS NPH MPOIyCKaHUU TOKa cuiol 6A B Teuennn 30 MUH. yepe3
BoAHBIN pacTBop KOH.

6. [pu anexrponuze Boguoro pactsopa Cr2(SO4)3 Tokom cuioit 2A Macca kaToJa yBenuuwiach Ha 8 . B TeueHHn kakoro
BpPEMEHH IIPOBOAUIN IEKTPOIn3?

7. BBIYUCITUTD SJIEKTPOXMMHUYICCKUI SKBUBAJICHT IIUHKA, €CIIM TIPHU 3JeKTpoiu3e pactBopa ZnCl2 Tokom 2,8A a 3a 5 mun 32 cek
Boienmiioch 0,314 r uunka. [lpuBenure cxemMy 3J€KTpoIM3a U ypaBHEHHUS PEAKIMA Ha 3JIEKTPOaax.

8. IIpu anexTpomnmse pacTBopa Cyiab(aTa MeIu Ha aHOJE BeLAenmiIock 560 mi kucnopoga. CKOIBKO TpPaMMOB MU BEIIEIUIOCH Ha
kaToze? HanumuTe ypaBHEHUs peaKiyii, TPOTEKAIOMIUX Ha 3JEKTPOJaXx.

9. CocTaBUTB 3IEKTPOHHBIC YPaBHEHUS PEaKIHil, IPOUCXOAIINX Ha YTONBHBIX AIEKTPOIAxX IPH IEKTPOIN3E PACTBOPA XIOPHIA
meu (II). Ompenenuts, Kakue IPOIYKTH BBLACISAIOTCS Ha MISKTPOAAX.

10. CocTaBUTh 2JEKTPOHHBIE YPaBHEHHSI TPOLIECCOB, IPOUCXOISAIIMX MIPU dJIEKTPOJIM3€E pacTBOpa cynbhaTa IMHKA C UHEPTHBIMU
ekrpogaMu. ONpeennTs COCTaB MPOLYKTOB, BBIACIUBIINXCS HA MIEKTPOJaX 1 00Pa30BaBIINXCS B KATOAHOM U aHOJIHOM
TPOCTPAHCTBE.

11. CocTaBUTH NIEKTPOHHBIE YPABHEHUS PEAKIIHH, TPOHCXOANINX P JIEKTPOIN3E PACTBOPA Cynb(haTa HUKEIS C HUKEICBBIM
aHOJIOM.

12. KakoBa cuiia TOKa MpH 3JEKTpon3e, eciu 3a S0 MuH Beaenmiack Best menpb u3 120 ma pactBopa CuSO4 konuentpanuu 0,4
MOJIB/1?

13. Kakoii 06bem Bogopoaa (H.y.) BEIIETUTCS Ha KaToJe, eciu yepe3 pactBop NaCl npomymieH Tok cuioit 2A B Teyenue 20 Mun?
14. Jlerans xpomupyercs B BogHoM pactBope Cr2(SO4)3 npu cuie Toka 3A. OnpeaenuTs NpoI0BKUTENEHOCTD AJIEKTPOIIN3a, €CITH
Ha TMOBEPXHOCTH JIETalN HeoOXouMo HaHecTH 1,3 T xpoma. Beixon mo Toky paser 40%.

15. B ueM 0cOGEHHOCTH METATTHYECKON CBA3U?

16. Yto Takoe psA HANPsHKEHHUs METAJUIOB, M KaKHe PaKTUUECKUE BBIBOJIbI MOXKHO CHAEIATh U3 HETO?

17. Kakyro (hyHKITHIO BEIITOTHIET METAILT IIPU B3aNMOJICHCTBIM C KUCTIOTaMuU?

18. Yem oOBsACHsAETCS TacCCHBHPOBaHKE MeTamioB? Kakue MeTauibl HaCCHBUPYIOTCS KOHIIGHTPHPOBAHHBIMHU PACTBOPAMH CEPHOH U
A30THOM KHCIOTHI?

19. Kakue MeTauibl B3aMMOAEHCTBYIOT C KUCJIOTaMU U Lieaoyamu?

20. Kakue mpoyKThI ITOJTyqatoTCsl TIPU B3aMMOACHCTBUN aKTHBHBIX MeTasuioB (Li — Al) ¢ KOHIIEHTPHUPOBAHHOW CEPHON KUCTOTOM?
IIpuBenure npuMepsl U HAIMINKTE YPABHEHUS PEAKLIMMI.

21. Kakue BelecTBa rmoay4arorcs Mpy B3aUMOJICHCTBHH MaJOaKTHBHBIX MeTaII0B (Cu — Au) ¢ KOHIIGHTPUPOBAHHOW a30THOM
kuciotoi? [puBeaure npuMepsl ¥ HAUIIUTE YPABHEHUSI pEaKLIUIL.

22. B pacTBOp XOpOBOIOPOJHOM KHUCIOTHI OIYCTHIN IIMHK KoJIdecTBOM Bermecta 0,2 Mois. Kaxoit 006em rasa Moxer
BBLIIENUTHCSA (H.Y.)?

23. Jlns1 nostydeHust BOZopoa 06paboTanu cMech CTPYKEK MeTalula i MeJI Maccoi 1 r pacTBopoM pa306aBiIeHHON cepHOM
KUCTIOTE. OOBEM BBIISIHUBIIETOCS BOJIOPOA OKa3aJICs paBHBIM 1,12 11 (H.y.). BEIUHCINTB cOCTaB CMecH B IPOIIEHTAX.

24. Ipu pacTBOpeHHU 00pa3La cMeCcH OIMMIOK MEAIH, XKeNe3a U 30J0Ta B KOHIIEHTPUPOBAaHHON a30THOH KucIoTe 00pa3oBaiocs 6,72
nrasau 8,55 r HepacTBopuMoro ocratka. [Ipu pacTBOpeHHH Takoi ke HaBECKH B XJIOPOBOJOPOIHON KUCIOTE BBLAEIUIOCH 3,36 1T
raza. OnpereuTh MPOIICHTHBIH COCTaB HCXOTHOW CMECH.

25. Kaxoit 13 MeTayuIoB He BRITECHSIET BOJOPO U3 pa30aBICHHBIX PACTBOPOB KHCIOTHI:

kv =

a) MarHu#, 0) xpowm, B) HAaTpHUH, T) pTYTh
26. Kakye U3 IepeyrciIeHHBIX METAIIOB CIIOCOOHBI BEITECHUTE BOJOPOJ U3 BOABI?
a) JxKemneso, 0) Hatpwmii, B) cepebOpo, T) JIUTHA

27. Xene3Hast INIaCTUHKA Maccoil 6 T IOTpykeHa B pacTBOp MeJHOTO Kyrnopoca. [lnactunky BeIHYyH, BeIcymian. Ee macca
okazanach paBHo#t 10,13 r. 28. Beiuuciute Maccy Meau, OCEBIIEH Ha MIACTUHKE.

28. Jlutuit maccori 0,7 T ommyctrim B 100 mut Boel. Onipenienute 00beM BBIZCIHBIIETOCS ra3a H MaCCOBYIO JIOJIIO 00pa30BaBIIETOCS
BEILIECTBA B PaCTBOPE.

Bompocs! 1 3aa4n k 1abopaTopHoii padoTe «HackIeHHbIe yriaeBo10pOabDy

1. [IpoBepuB pacTBOPUMOCTH B CEPHOM KMCIIOTE W LIEJIOYH, CIIENalTe BBIBOJ O KUCIOTHO-OCHOBHBIX CBOMCTBax
Ba3EIMHOBOTO Macia.

2. CpaBHHUTE pacTBOPUMOCTb Ba3eIMHOBOIO Macna B KaXkAoil U3 Tpex Ipynn pacTBoputenei. B kakoil rpymme
pacTBOpsieTCs Ba3eIMHOBOE Macio?

3. Ha ocHOBaHMH ITOJydEHHBIX PE3y/ITATOB NPEICKAXKUTE, B KAKOM M3 pacTBopuTeneil — quatuinosoM sdupe ([1=1,15D, [
=4,34), nuokcane ([1=0, [1=2,21) win numeruindopmamuae ([1=3,86D, [1=36,7) — Ba3eIMHOBOE MACIIO PACTBOPATHLCS HE OYIIeT.
4. ITpoucxoauT 11 U3MEHEHHE OKPAcKU NepMaHraHaTa Kalus B npooupke?

5. CpaBHUTE [IeiCTBUE OKUCIUTENEH — NIEpMaHraHaTa Kajlus B HEHUTpalbHOU, KUCIIOH U ILENIOYHOM cpenax — Ipu
KOMHATHOM TeMIIepaType U IPU HaTpeBaHUM.

6. Ha ocHOBaHMU ITPOBENEHHOIO SKCIIEPHUMEHTA ClelaiTe BBIBOJA 00 OTHOIIEHWHU aKaHOB K OKHCIIEHHUIO.

7. ITo xakoMy MeXaHH3My HPOTEKAaeT PEeaKIHs OPOMHPOBAHMS IIPEACIBHBIX YIIICBOIOPOIOB?

8. IMoyemy mrs MpoBeneHMS peaKu OPOMHPOBAHUS aJIKAHOB HeoOXoaumo obiryderne Y@ cerom?

9. OO0BbscHHTE, TTOYEMY B 3aKPHITOM YEPHBIM KOJIMAYKOM KIOBETE€ PEAKIMOHHAs CMech HE 00eCIBEYMBAETCS.




10. Hanmmure craaun peakiun OpoMHpOBaHUs TekcaHa (B reKcaHe HECKOJIbKO BTOPUYHBIX aTOMOB YIIIEpoJa H,
CIIeIOBATEIIBHO, BO3MOYKHO 00pa30BaHUE CMECH IPOYKTOB MOHOOpOMUpoBaH¥st). Ha30BUTE MPOAYKTHI peaKIiH.

Bomnpocs! u 3anaun x 1abopaTtopHOi paboTte «HeHachIIeHHBIe YTIICBOAOPOIBI. AJIKEHbI, ATKUHBI, aJIKaIUCHBD)

1. Hanumre peakiuio 6poMUpPOBaHUS 0JIEMHOBOM KUCIOTHL. OOBSICHUTE MPOCTPAHCTBEHHOE HAIPABICHUE PEAKLIUU.
2. Kakast kadecTBeHHas! peakIysl UCIOIb3YEeTCs JUIS JOKAa3aTENbCTBA HEHACBHIILIEHHOCTH HCIBITYEMOTO COCAMHEHHUS?
3. CpaBHHUTE PEaKIOHHYIO CIIOCOOHOCTH OJEHHOBOH M (hyMapoBOH KHCIOT B PEaKIUAX 3IEKTPO(GHIEHOTO

npucoequHeHus. bpoMupoBaHKe 0JICMHOBOM KHCIOTHI TPOUCXOJUT NPHU KOMHATHOH Temmepatype. [Ipenckaxkure, moTpedyercs 1u
HarpeBaHue NpHu OPOMHUPOBaHUH (PyMapOBOIl KUCIIOTHI.

4. HammmmTe cxeMbl peakiuii moxydeHus, OpOMHPOBAHUS W MATKOTO OKHCIICHHS (TMAPOKCHIMPOBAHMSA) STHICHA.

5. O yeM CBUACTENBCTBYET HaONIOIaeMoe B OMBITE 00ECIBEUMBAHME OPOMHOMN BOJBI M pacTBOpa IMepMaHraHaTa?

6. HanumuTe cxeMbl peakiuy MOTydeHHs aleTUJICHAa M KaueCTBEHHBIX PEaKIMi, BBIMOTHEHHBIX B 3TOM OIIBITE.

7. OOBsICHUTE NPUYMHY HAIMYMS B IIEPBOH MPOOHMpPKE LICIOYHON Cpebl, OOHApYKHBAeMOIl ¢ MOMOIIBIO (eHonpTaNIeHHa.
8. O yeM CBHZCTENECTBYET B HAOIIOZAEMOM ONBITE 00ECIBEUYMBAHHE OPOMHOM BOJBI M pacTBOpa MEpMaHTaHATa Kayus?
9. Kaxkoe 3axmrodeHre 0 CTpOGHHHU NMPOAYKTAa PEaKIH MOXKHO CIETaTh Ha OCHOBAHUM NPOOBI C GpOMHOI BOJOM?

10. HanumuTte cxeMy peakuuu 6poMUpOBaHUsS METUIMETAKpUIIATa.

Bomnpocs! u 3a1aun k 1a60paTOpHOH paboTe «ApOMaTHIECKHE YIIIEBOIOPOIBDY

I. Hanummre cxemy okucieHus 1-MeTHiI-2-3THIOEH301a.

2. B pesynbraTte oxncieHus romonora OeH30i1a MojydeHa TepedraneBas kuciaoTa (6ensoin-1,4-1ukapOoHOBast KUCIOTA).
Kaxkue yrneBomopo s MOTIIH OBITH OABEPTHYTH okuciennio? [Ipusennte 1-2 mpumepa.

3. Hamumute cxeMy peakuuu cynb(pupoBaHus HadTaluHA, yIUTHIBAsA, YTO B YCIOBHUSX OIBITA CyAb(UPOBAHUE IPOUCXOIUT

nipu Temneparype 140-190 °C.

Bomnpocs! u 3amaun x 1abopatopHoii padote «MOHOGMYHKIIMOHATBHbIE TIPOU3BOJHEIE YITIEBOIOPOIOB. ['aloTeHONIPOM3BOAHEIE,
THIPOKCHIICOAEPIKAIIUE TPOU3BOIHBIE (CIIUPTHI, (PEHOIIBI)»

L. HanunmmuTte cxeMy peakuuu NOTydeHHs XJIOpITaHa.

2. Ilo xakoMy MeXaHU3My NPOTEKAET 3Ta peakuus?

3. Kakyro poss B JaHHOM peakiuu Urpaer cepHasi kucinora? bymer nu mpoucxoauts, 00pa3oBaHUE STHIXIOPHIA B
OTCYTCTBUE CEPHOU KUCIOTHI?

4. Hanumure peakiuro ruaposinia OSH3WIXIOpHIA.

5. ITo xakoMy MeXaHW3My HPOUCXOAUT peaKIHs THAposn3a OeH3mIKIopuaa?

6. [Touemy OeH3UIXIOPHUI JIETKO BCTyHaeT B peakuuio ruapoinza? Kakas mpomexyrouyHasl yacTHLia oOpasyeTcsi B Xoze
peakuu?

7. YeMm 00BsICHACTCS YCTOWYNBOCTE XJIOpOeH30a K THApoin3y? OmHImuTe pacrpeneieHne 3IeKTPOHHON IIIOTHOCTH B
MOJIEKyIIe XI0pOeH307a.

8. HanunmuTte cxeMy peakuuu JernapaTalyu 3THIOBOro cnuprta. [o kakoMy MexaHHM3My IMpPOTEKAaeT 3Ta peakuus?

9. Kaxoit mpoxykT oOpa3yercs B pe3ylbTaTe peakuuyl JETHApaTallid 3THIOBOTO CITUpTa?

10. HammmmTe cxeMy peaknmy KaXkIOoTro W3 CIUPTOB ¢ peakTuBoM JIykaca u yKakuTe MeXaHW3M peakiuu. OOBSICHUTE pOib
XJIOpUa IIUHKA KaK KUCIOThI JIbtonca.

1. Ha ocHOBaHMM 3KCIIEPHMEHTAIBHBIX JaHHBIX C/ENaWTe BBIBOJ O PEAKLMOHHON CIIOCOOHOCTH HCCIIEIYEMBIX CIIUPTOB.
12. Hanmmure peaknuro B3auMoeicTBus GeHona ¢ xiopunom sxenesa (11I).

13. IMouemy peaxuust GPOMUPOBAHUS CIYXKHUT Ka4eCTBEHHOW ATl 0OHApYyxeHHs (PeHOIoB?

14. OOBsCHHUTE JIETKOCTh OpOMHPOBaHUs (eHoa.

Bomnpocs! u 3amaun x 1aboparopHoii pabote «KapOoHUIBHEIE COSANHEHUS. AJIBICTH/BI U KETOHBD)

L. HanummuTte peakiuio JUCOpONOPIUOHUPOBaHUS GopManbaeruia. Hammune, Kakoro coeqUHEHUsT 00yCIOBIMBAET,
KHUCITYIO PEAKIHIO Cpesibl?

2. ITo xakoMy MeXaHW3MYy OCYIIECTBILICTCS PEaKIHs JUCIPOIIOPIIMOHUPOBAHUS (hopManbiaernaa’?

3. Uro mpou3oHaeT ¢ MPOAyKTaMHU PEaKLUH MPU JadbHEHIIeM HX OKHCIEHMH, T. €. IpU u30bITke okuciaurens? Hamumure
ypaBHEHHUE PeaKLuH.

4. Hammmmmre peakiro oxucieHns gpopmanpaeruaa ruapoxcunom meau(ll).

5. CpaBHHUTE COCOOHOCTh K OKHCIICHUIO (popMasibIeria 1 aleToHa Ha OCHOBAaHHM JKCICPHMEHTAIBHBIX HaONIONCHUI.
6. Hanumire cxemy peakuuu BzaumoaencTBust popmanbiaeruna ¢ 2,4-TMHATPOGEHUITHIPA3HHOM.

7. ITo xakoMy MeXaHU3My OCYLIECTBISETCA PeaKius?

8. Hammmmte cxeMy peaknpy MOJydeHHs OKCHMa aIleTOHA M OIHIINTE MEXaHH3M.

9. Hamumute peakiro oOpazoBanus ifogodopma.

10. CriocoOeH JIn STHIIOBBIN CUPT 00pa3oBBIBaTh H010(hopM?

11. Kaxkue coemuHeHHsS MOXXHO OOHapYXKUTh C TIOMOIIBI0 HoJ0(popMHON NpoOkI? Kakue cTpykTypHBIE (DparMeHTHI OHH
JIOJIKHBI COJIepKaTh?

12. Hanummre cxemy peakiuy aleToHa ¢ TUAPOCYIb(GUTOM HATpHUA U OOBSCHUTE, O KAKOMY MEXaHH3MY OHA MPOTEKAeT.
13. Kakne oOpa3yorcst BeliecTBa, €CIIM Ha IIOJYdEHHOE IPOU3BOLHOE I10JICHCTBOBATh Pa30aBICHHBIM PAaCTBOPOM KHCIOTHI?

Bomnpocs! u 3anaun k 1abopaTtopHoit paboTte «KapOoHOBBIE KUCTIOTH U X (DYHKIIMOHATIBHBIE IIPOU3BOIHEIC

L. HanummuTte cxeMy peakuuy OKHMCIEHHs OeH3albJerHaa KUCIOPOAOM BO3IyXa.

2 ITouemy mpoucxomuT obecrBeUNBaHIE PacTBOpa MepMaHTaHaTa Kalus MpH T00aBICHUH 3TaHOa?

3. Hanumure cxemy nucconyanuy yKCycHOM KucnoTel. Kak moarsepinaercs 3TOT MPOLECC 3KCIEPUMEHTAIBHO?

4 HanummuTte cxeMy peaknuy yKCYCHOM KHCIOTBHI C THAPOKCHAOM HaTpusl. Kak MOXHO ONpenenuTb IKCHepHUMEHTaIbHO




HEHUTpaIU3alnIo yKCYyCHOW KHCIOTHI?

5 Hanumure cxemy peaximu obpasoBanus arerata sxenesa(lll).

6 Hammmmmre ctpykTypHyfo (opMyly THApPOKCHIA IHaIieTaTa jkeiesa.

7. Hammmmmte cxeMy peaknuu oOpa3oBaHUS KaJIbIIMEBOH COIHM CTEAPHHOBOI KHUCIOTHI.

8. Kaxue coennHeHus Ha3bIBAIOTCS MbLIaMU?

9. HammmmmTe cxemy peakuny oOpa3oBaHUs OKcallaTa KaJIbIIUs.

10. Hammmmmte cxeMy peaknmm oOpa3oBaHHS 3THIIAIlETaTa.

1. ITo xakoMy MeXaHHU3MYy OHA OCYILECTBISAECTCS?

12. KakoBa pojib KOHIICHTPHPOBAHHOM CEPHOW KHCIOTHI B PEAKLUH ITEPUPHKAIIN?

13. Hamnummure cxemy peakiuu IeiI0oYyHOTO TUApoin3a Ha npumepe 2-0-oneonn-1-O-nansmutonin-3-O-cTeponiriviyHa.
14. Ha gyem ocHOBaHa mpo0a, ¢ TTOMOIIBI0 KOTOPOH YCTaHABIMBACTCS MOTHOTA OMBUICHUS?

15. C Kakoil LeNpI0 K peakMOHHON cMecH J00aBIIsieTcs HACHIIICHHBIH PacTBOP XJIOpHUAA HATPHS?

16. Hanummre cxemy peaxkiuy I'mApoju3a Mblla Ha NPUMEpE NaJbMUTATa HATPUS.

17. C KaKko# LeNbl0 MPOBOJIUTCS MPEABAPUTEIIFHOE PACTBOPEHHE U MOCIEAYIONIEEe BBICAIMBAHUE MbLa?

18. O yeM CBUACTENBCTBYET MEPBOHAYAIBHOE OTCYTCTBHE OKpPAIIMBAHUS WHIUKATOpA U MOSABIEHHE OKPAIIMBaHUSA MOCIE

n00aBJIEHHS BOJBI?

Bomnpocs! u 3amaun x 1aboparopHoii pabote «I erepodyHKIMOHANBHBIE COeTUHEHHS. [ MAPOKCH- 1 OKCOKHUCTIOTED)

I. Hanummre cxempl 00pazoBaHus THAPOTapTpaTa U TapTpara Kajius.
2. O 4eM CBUETENBbCTBYET 00pa30BaHUE JBYX COJIEH BUHHOW KHCIIOTHI?
3. Hammmmmte cxemy B3ammoneictus rugpokcuna men (I1) ¢ taptpatom kxamms. Hanmanmem, Kakoro CTpyKTYpHOTO

(parmenTa 00ycIOBIeHA peaKnus?

4. OObsicHUTE, TIOYEMY HE M3MEHSETCSl LIBET pacTBOpa B 1-i M M3MEHsETCS BO 2-il MpoOupKe.

5. Kaxoit mpomykT pazio)keHns JIMMOHHOW KHCIOTH OOHapyxuBaercs B 1-if mpoOupke? Hamummmre cxeMy peakIfiH.

6. Kaxoit nmpoxykT pasnosxeHus oOHapyxuBaercss Bo 2-if mpobupke? Hammmmre cxemy peakIiuy.

7. Hanummire cxeMy TayTOMEpHBIX IMpPEBpaLIeHUi alleTOyKCYCHOTO 3(upa, MPOUCXOIIIMX MIPU KOMHATHON TeMIepartype.
8. Kakoii cTpyKTypHBIH (parMeHT MOJIEKYJbl alleTOyKCyCHOTro 3¢upa oOyciaBinBaeT (HHOICTOBO-KPACHOE OKPAIIUBAHHE C
xnopumom xenesa (111)?

9. Kaxkue ¢akTops! criocoOCTBYIOT CTaOMIH3aLUH €HONBHOI (hOPMBI aleTOyKCycHOTO 3dupa?

10. ITouemy (ronETOBO-KpaCHOE OKpaIllMBaHUE MCUE3aeT KaXK/Ablil pa3 mpu nodaBineHun pactBopa 6poma? Hamummmre cxemy
peaKIiH, MPUBOAIIEH K 00SCIIBEYMBAHHIO PACTBOPA.

11. HammmmTe cxeMy B3aMMOJICHCTBHS alleTOYKCYCHOTO 3¢upa ¢ pa30aBIeHHON CEpHOH KHCIOTOM.

12. Kakue mpoIyKTsl paclierieHus! aeToykCycHoro 3¢gupa oOHapyxuBatorcs B 1-if u 2-if nmpoOupkax? Hanummre cxembl
COOTBETCTBYIOIINX PEaKyii 0OHApYKEHNUS MPOIYKTOB PACIICIICHHS.

13. Kakoe npeBpallieHre IpeTeprneBaeT caauLIoBas KUCIOTa IIpyU HarpeBaHuu? Hanummure cxeMy peaxuuu.

14. B ugem cocrout npudrHa NOMYTHEHHUSI pacTBOpa BO BTOpOH mpobupke? HamummTe cxeMy peakumuu.

Bomnpock! 1 3a1a4uu k gabopaTopHoit padote «I'eTepodyHKIIOHAIBEHBIE COSTUHEHUS. AMUHOKHCIIOTHI, ISTITHIBD

1. Hanumure ypaBHEHUE peakUuu B3aMMOJAEHCTBUS INIMLIUHA ¢ HUHTUIPUHOM.

2. KakyMu BHEIIHMMU NpU3HAKaMU XapaKTepHU3yeTcs peakuus [|-aMHHOKHCIOT C HUHTHIPUHOM?

3. Kakoe mpakTtuueckoe MPUMEHEHUE UMEET peakius [|-aMUHOKHCIOT C HUHTUAPHHOM?

4. HammmmTe ypaBHEHHE peaknny B3aUMOACHCTBHSA INHIMHA C ()OPMANTBICTHIOM.

5. KakoBbl IpHUUMHBI U3MEHEHUSI OKPAaCKH MHIUKATOpa?

6. Kakoe npakTuyeckoe NpHMEHEHHE UMEeT peakuus [ |-aMHHOKHUCIOT ¢ Gopmanbaeruaom?

7. HammmmTe cxeMy B3amMOJIEWCTBHS TIIHIKHA C a30THCTOH KHCIOTOH. HazoBure oOpazoBaBImecs COCIMHEHUS.
8. Kakoe mpakrudyeckoe MpUMEHEHUE MMEET PEaKLUs aMUHOKHUCIOT C a30TUCTOM KHUCIOTOU?

9. Hanumire cxemy B3auMmoiencTBus riauuuHa ¢ kapoonatom menu(Il).

10. Kako#i 1iBeT xapakrepeH aJisi pacTBOPOB KOMIUIEKCHBIX CoJiei menu?

11. Hanumire ypaBHEHUE peakluu B3aMMOJAEHCTBUH [-ajlaHMHA ¢ TUAPOKcUAOM Hatpus. IlodeMy m3MeHseTcsl OKpacka
MHUKATOPa B XO€ PEaKIuu?

12. HanumuTte ypaBHeHue peakuuu B3aumopeiicTBus [/-alaHMHA C XJIOPOBOAOPOJAHOM KkucnoToi. [ToueMy mamensiercs
OKpacka MHAMKATOpa B X0Z€ peakuuu?

13. [ouemy [-aMHHOKHCIOTHI CITIOCOOHBI B3aUMOJICHCTBOBATh C KUCIOTAMHU M IIEIOYaMu?

14. Hanumure ypaBHeHue peakiuu B3aMMOJAEWUCTBUS TUPO3HMHA C KOHLEHTPUPOBAHHON a30THOM KHUCIOTOM.

15. Kakune []-aMHHOKHCIIOTHI OyIyT /aBaTh MOJOOHYIO PEaKIU0?

16. [Mouemy mpu noOaBiieHHH aMMHaKa OKpacka MOJYdeHHOTO PacTBOpa U3MEHSETCS OT KEITOH B OpaHKeBYIO?
17. Hanmmure cxemy B3ammozaeicTBus mucrenHa ¢ anerarom cBunua(ll).

18. Kakoe mpakTuueckoe nmpuMeHEeHHE UMEET peakius 1ucrenHa ¢ cosimu ceuHna (11)?

19. Hanmmurte cxemy oOpa3zoBaHus Ouyperta.

20. KakoBBI BHEIIHHE MPU3HAKK TIOJIOKHUTEIBHON OMypeToBoil peakuuu?

21. Bce nu Genku garoT OMypeToBYyIO peakiuio?

22. Kakue [1-aMHHOKUCIOTBI B COCTaBe O€lKa MOXKHO OTKPBITh C MTOMOIIbIO KCAHTOIPOTEMHOBOH peakuuu?

23. Hammmmmte B 00mem Buzme cxeMy peakiuu Oenka ¢ ameratoM cBuHna(ll).

24. Kaxkue [1-aMUHOKHCIOTHI B cOCTaBe OenKa MOXKHO OTKPBITh JAHHON Ka4eCTBEHHON peaxuuen?

Bompocs! n 3amaun k tabopaTopHO padoTe «Y1ieBoasl. MOHO- M IONHCAXapuabhy
1. Kakue ctpykrypHbIe (pparMeHTHI, COACPIKAIINECS B MOJIEKYJIE TIIFOKO3bI, OOHAPYKUBAIOTCS PEAKIHel ¢ THAPOKCHIOM
meau(1l)?




2. UeMm oObsicHsieMcs: OOMIHOCT peakuuu Tuapokcuaa Menu (1) amst STHUIeHITUKONSA, BUHHOW KUCIOTHL U D-Tirok0361?

3. Hamumute peakuuro oOpa3oBaHus KOMIUIeKcHON cos noHa menu (II) ¢ quonmbHBIM parMeHTOM Ha mpUMepe
STHEHTITUKOIIS.

4. Hanmmmre cxeMy peaknuy OKHCIEHUH TIIOKO3bI ruapokcuaoM menu (I1).

5. UeM 0OBsICHSIETCS HATMUME BOCCTAHABIUBAIOLINX CBOWCTB Y TIIIOKO3BI?

6. OOBsICHUTE MPUYHHY U3MCHEHHS OKPACKU BEPXHETO CJIOS B IPOOHpKE.

7. Hanmmure cxeMy peakiuy B3aUMOJEHCTBHSI TIIIOKO3bI ¢ aMMHAYHBIM PacCTBOPOM THIPOKCHIA cepedpa.

8. Kaxkast ¢pyHKIMOHANBHAS TPYIIA TIIIOKO3BI MPOSBIISET BOCCTAHABIMBAIOMINE CBOIcTBa?

9. OOBsicHUTE OOJBLIYI0 XPOMATOrPAPHUICCKYI0 HMOIABHKHOCTh PAMHO3BI [0 CPABHEHHIO C TJIFOKO30i1.

10. Mo:kHO JTH, pacrioyiarasi BeIECTBAMHI — CBUIICTEIIIMH, TOJIBKO MO BennunHe Rf mueHTH(HIMPOBAaTE HEU3BECTHOE
BEIIECTBO?

11. Hanummre crpoenne caxapo3ssl (¢ momornrsio hopmyn Xeyopca). Kakyro kKoHpHUTypanuio UMEIOT aHOMEpPHBIE aTOMBbI
yriepona B octatkax D-GpykTo3sl 1 D-TIIFOKO3BI, BXOASAIINX B COCTaB MOJICKYJIBI caXapo3bl?

12. [Mouemy caxapo3a He crocoOHa K ITUKIIO-OKCO-TayTOMEpHHU?

13. OOBsICHUTE IPUYIMHY OTCYTCTBHS BOCCTaHABIMBAIOMIUX CBOWCTB y Caxapo3bl.

14. Byner nu MyTapoTHpOBaTh CBEXKENPUIOTOBIEHHBIN BOAHBIA PAacTBOP caxapo3bl?

15. [Touemy cBoGoaHas D-riroko3a Jaet MoJ0XKHUTENbHYI0 TpoOy Tpommepa, a [I-TJIFOKO3HBIH OCTATOK B caxapo3e dTOU
npoOsI He 1aet?

16. Hanumre crpoenne nakto3sl (¢ momouisio hopmyn Xeyopca). Kakyro koHpUrypanuio UMeeT aHOMEPHBIH aToM
yraepoja B ocraTke D-ranakronupano3ssl?

17. Kakoil 13 MOHOCAaxXapHIIHBIX OCTATKOB B MOJIEKYJIE JIAKTO3BI CITOCOOEH K IHUKIO-OKCO-TayTOMEPHH?

18. OOBsiCHUTE NPUYHMHY HAJTUYUS BOCCTAHABIUBAIOIUX CBOMCTB Y JIAKTO3BI?

19. Kakoil mucaxapup siBiseTcs CTpPYKTYpHOH eaumHHUued amuio3bl? Kakoil THI ITTMKO3UIHOM CBS3M OCYILIECTBISIETCS B 3TOM
Jucaxapujie Mexay ocraTkaMu D-riiroko3s1?

20. Kakyro xoH(popMaImmio UMeeT MmorMcaxapuaHas mermb aMUiI036I?

21. UeMm oObsicHsieTCs: 00pa30BaHUE OKPAILICHHOTO KOMILIEKCa aMUIIO3bl C HOJIOM (COeTUHEHHE BKIIOUSHHUS)?

22. Hanummre peakiuio rugposinza MajlbTO3bl, SBISIOIIEICS CTPYKTYpHOH enuHMLel kpaxmana. B kakoit cpene
MPOUCXOINT 3Ta peaknusa? Kakoi MOHOCaxXapua MOIydaeTcs B pe3ylIbTaTe MOJTHOTO THAPOII3a Kpaxmana?

23. O Kakux M3MEHEHHSX BO BTOPHUYHON CTPYKTYpe MOJHCAaXapHIHBIX LEMel KpaxMaia CBUAETEIbCTBYET OTCYTCTBUE
CHHETO OKpallMBaHUs ¢ Hoxom?

24, OO0OBsicHHTE, TTOYEMY TOJIOXKUTENbHAs Tpoda TpoMMepa CBUACTENLCTBYET O IMOJIHOM THAPOJIH3E Kpaxmaa.

Bompocs! 1 3agaun k nabopaTopHoit padoTe «I eTepolUKINUEcKre COSeTMHEHUS

L. HanunmuTte cxeMy peakuuy NHUPHIMHA C BOAOIL.

2. ITouemy BOOHBIN pacTBOp MMPHIAWHA W3MEHSET OKPACKy KpacHOTro nakMmyca? Kakoil cTpykTypHbIH (parmeHT
00ycnaBiIrBaeT OCHOBHBIE CBOWCTBA MUPUIMHA?

3. Kakue cBoiicTBa nupurHa IPOSBISIIOTCS B PEAKLUU C MUKPHUHOBOW KuciaoToi? Hamummre cxemy peakuuu oOpa3oBaHHs

MUKpaTa NupuanuHa.

4. OOBsICHUTE YCTOHYMBOCTH MHUPHINHA K OKHUCIICHHUIO.
5. KakuM kputepueM apoMaTHYHOCTH yHOBIETBOPSIET MOJEKyNa MUPUIUHA?
6. IToyemy nupuaMH MPOSIBISET OCHOBHBINA Xapakrep?
7. Hanumre cxemy B3aMMOAEHUCTBUS NUPUAKHA C BOJOM.
8. Hamummute TayromepHsie (OPMBI MOYEBOH KUCIOTHI.
9. HanummuTte cxeMy B3aMMOJEHCTBUS MOUYEBOM KUCIOTHI C THIPOKCUAOM HATPHU.
10. OOBsICHUTE IPUYIMHBI BOSHUKHOBEHHSI OKPAIIMBAHUS B MYPEKCHIHOH mpo0e.
6. YHEBHO-METO/JUYECKOE 1 TH®OPMAIIMOHHOE OBECIIEYEHUE JUCHUIIIMHBI (MOAY JIS)
6.1. Pexomenayemas quteparypa
6.1.1. OcHoBHas JUTEpaTYpa
ABTOPBI, COCTaBUTEIH 3arnaBue W3znatensctBo, rox | Konna-so
JI1.1 | Kuszes . A., Heopranuyeckas XuMus: yIeOHUK M.: lIpoda, 2004 94
Cwmapsirus C. H.
JI1.2 | Xomuenko I'. IT,, Heopranmueckas xumus: yaeOHUK CII6.: UTK 45
Hurosny U. K. I'panur, 2009
JI1.3 | leBenskoB A. B., Heoprannueckas xumust: yaeOHUK Mocksa: DNeKTpoH
HpoznoB A. A., Tamm JlaGopaTopus HBIH
M. E. 3HaHui, 2021 pecypc
6.1.2. JlonosiHuTEIBHAS JIUTEPATypa
ABTOpBI, COCTaBUTENIN 3arnaBue W3znarensctBo, rox | Komnu-Bo
JI2.1 |I'mnmaxa H. JI. Oo6mas xumust: yaeOGHoe mocodne M.: KHOPVYC, 1
2009
JI2.2 |I'munxa H. JL. 3ajauu U ynpaKHEHHs 110 001Iel XuMuu: ydeOHoe Iocodue M.: KHOPVC, 1
2011
JI2.3 |I'munka H. JI., [TonkoB | OOmias xumusi: yueOHUK M.: KOPAUT, 2012 1
B. A., bo6koB A. B.




6.2. Ilepeuenn pecypcoB HH(POPMALHOHHO-TEJIEKOMMYHHKAIMOHHOM ceTH ""UnTepHeT"

21 | Xumus
22 | Xumus
93 | Xumus
6.3.1 Ilepevyens nporpaMMHOro odecrnev4eHust
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 IlepeyeHb HHGOPMALIMOHHBIX CIIPABOYHBIX CHCTEM
6.3.2.1 | OnexTpoHHas ONOIMOTEUHAs CHcTEMa M3aTeNnbCeTBa «JIanby. [loHOTEKCTOBAs IIeKTPOHHAsI ONOIHOTEKA.
WHnuBrayanbHBIN HEOTpaHIMYCHHBIH JOCTYN Yepe3 (PUKCHPOBAaHHBIN BHEIIHHH [P anpec akageMu HEOTpaHHYCHHOMY
KOJIMYECTBY HOJIb30BATEINCH U3 JH000# TOUYKH, B KOTOPOU MMeeTCs TOCTYI K cetu MuTepHet.http://e.lanbook.com
6.3.2.2 | OnexrponHo-6n6MMoTeunas cucrema ZNANIUM.COM. ITogHoTeKCTOBas 31IEKTPOHHAs 6ubnnoTeka. VIHIUBUyanbHBII
HEOTpaHMYCHHBII IOCTYI Yepe3 PUKCHPOBaHHBIN BHEIIHUH [P anpec akaneMuu HEOrpaHHYCHHOMY KOJIHYECTBY
OJIb30BaTeNeH U3 IFO00H TOYKH, B KOTOPOH UMeeTcs JOCTyI K ceth MHTepHeT. http://znanium.com/
6.3.2.3 | Dnextponnas oubnmoreunas cuctema «9bC FOPAUT www.biblio-online.ru». [TosHOTEKCTOBas 3IEKTPOHHAS
6nbmmoTexa. THIMBHIyanbHBII HEOTpaHIMYCHHBIH TOCTYI Yepe3 GUKCHpOBaHHEIN BHemHHH [P anpec akamemun
HEOTpaHHYEHHOMY KOJIMUYECTBY IOJIb30BaTeNel U3 0001 TOUKHU, B KOTOPOIl HMeeTcst TOCTYH K ceTH VIHTepHeT.
https://www.biblio-online.ru/
7. MATEPUAJIBHO-TEXHUYECKOE OBECIHEYEHUE JUCIUIIJIMHBI (MOAYJIS)
Aynuropus Bup pabot Hasuauenue OcCHAaIEHHOCTD
YuebHast aynuTopust CTOBI, CTYIBS y4IEHUYIECKHE, JEMOHCTPAIIOHHOE 000pyI0BaHNE
129 (mpoextop ACER (1 wit.), iudpoBas uHTepakTHBHas qocka (1 mT.),
nepcoHanbHBIN Kommbiorep ACER (1 mT.) u yaeOHO-HATIAIHEIE
OCOOHS
YuebHast ayTuTOpuUs Ixad co cnenuanu3upoOBaHHBIM HHBEHTapeM (IIPOOUPKH, KOJIOHI,
ITUIETKH, ITaTHBbI, MEPHBIC CTAKAaHBI, XAMUYECKHE peakTHBEI) (1
431 mT.), mKad BEITSDKHOM (1 mT.), Tabmuma «PacTBOPIMOCTE KHCIOT H
ocHoBaHmi (1 mT.), Tabnuna «Ileprommaeckas cucreMa
MenneneeBay (1 mr.), gocka knaccHas (1 mr.), cTonbl 1abopaTOpHBIE
(5 wt.), Tabyperku (14 mr.), pakosuna (1 wr.), cryn n/m (1 mmir.)
VYdeOHas aymuTOpHs [ITka¢ co crenuanu3npOBaHHBIM UHBEHTapeM (IPOOUPKH, KOJIOBI,
ITUIIETKH, ITATHBbI, MEPHBIE CTAKAHBI, XUMUIECKHE PEaKTHBEI) (1
mr.), mkad BeITsHKHOH (1 mT.), Tabnuua «PacTBOPUMOCTH KUCTOT U
429 ocHoBaHui» (1 mrt.), Tabnuna «Ilepromuaeckas cucreMa
MenneneeBay (1 mrt.), crena (1 mwt.), mocka kiaccHas (1 1mT.), CTOIBI
nabopartopHsle (5 mrt.), Tabyperku (17 mrT.), cTon npemnonaBaTens (1
wrt.), pakoBuna (1 wr.), crya /M (1 mr.)
VYueOHast aynutopust [Ikad co crennamu3npoBaHHBIM HHBEHTapeM (IIPOOUPKH, KOJIOBL,
ITUITETKH, IITaTHBEI, MEPHBIE CTAKaHBI, XAMUYECKHE peakTHBEI) (1
mT.), mKad BEITSDKHOM (1 mT.), Tabnuma «PacTBOPIMOCTE KHUCIIOT H
427 ocHoBanui» (1 wr.), Tabnuna «Ileproguueckas cucrema
MenneneeBay (1 mrt.), gocka kiaccHas (1 mr.), CTONbI Ja00paTOPHBIE
(5 mt.), Tabyperku (19 mrT.), cron npenogasarens (1 mT.), pakoBHHA
(1 w.), cryn /M (1 mr.)
IMomemienue s KoMIiproTepHasi TEXHUKA ¢ BO3MOXKHOCTBIO ITOAKITFOUCHHUS K CETH
camocTosTeNbHOM paboTel | "MHTepHeT" 1 oOecnieueHreM JOCTyIa B JIEKTPOHHYIO
123 nHGOPMATMOHHO-00pa30BaTEIBHYIO Cpey opranu3anui(19 mr.),
ctoisl (17 mT.), KOMIBIOTEPHBIH CTON 6-M MECTHBIH (3 IIT.), CTYIbS
yaeHndeckue (34 wr.), cryabst /M (18 1wT.), cremtaxu ¢
maTepatypoi, Buaeoysenmuntenb Optelec Wide Screen (1 mir.)

8.

METOIAUYECKHUE YKAZAHUA 1JIAA OBYYAIOIUXCA 11O OCBOEHUIO JUCIHUIIIMHBI (MOAY JISA)

Meronyka u3ydeHus Kypca MpelycMaTpHBaeT HapsiLy ¢ JIEKIUSIMH U J1a00PaTOPHBIMH 3aHATHAMM, OPTaHU3ALHIO CAMOCTOSITEIIbHOM
pabOTHI CTYICHTOB, IPOBECHNE KOHCYIbTAlli, PyKOBOJICTBO JOKJIAaMH CTYACHTOB JUIS BHICTYIICHIS Ha HAYIHO-TIPAKTHIECCKIX
KOH()EPEHITHUSIX, OCYIIECTBICHHE TEKYIIEro, IPOMEKYTOUHOTO (hOPM KOHTPOIISL.

Cucrema 3HaHUI MO AUCHUILIMHE GOPMHUPYETCS B XOJ€ ayJUTOPHBIX U BHEAYAUTOPHBIX (CAMOCTOSITENIbHBIX) 3aHATHH. Vcrionb3ys
JICKIIMOHHBIA MaTepHai, yAIeOHUKN U YIeOHbIE IT0COOMS, TOTIOTHUTEIBHYO JTUTEPATYPY, IPOSBISS TBOPIECKHH ITOIXO],
oOyuarormuiics TOTOBUTCSA K Ta00OPaTOPHBIM 3aHATHSM, PACCMAaTPUBAs UX Kak ITOTIOJIHEHHUE, YITyOJIeHHE, CHCTEMaTH3aIHI0 CBOMX
TEOPETUYECKUX 3HAHUH.




Jln1s OCBOCHUSI TUCIUILUIMHBI CTYAEHTaMHU HEOOXO0IUMO:

1. mocemmaTh JICKIMH, Ha KOTOPBIX B CKATOM M CHCTEMHOM BHUJIC U3JIaraloTCsi OCHOBBI AMCIUILIMHBI: JJAIOTCS OTIPEICICHMS TOHSTHH,
TEPMHHOB, KOTOPbIE TOJDKHBI 3HATH CTyACHTHL. CTyAEHTY Ba)KHO MOHSATB, YTO JICKIHS €CTh CBoeoOpa3Has TBopUecKas hopma
CaMOCTOATETbHON paboThL. Hano meITaThes CTaTh AKTUBHBIM COYYaCTHHKOM JICKIIMHU: TyMaTbh, CPABHIBAThH U3BECTHOE C BHOBb
HOJTy4aeMbIMU 3HAHUSIMH, BOMTH B JIOTUKY M3JI0KEHHSI MaTepHalia JICKTOPOM, CIICIUTh 32 XOJIOM €ro MbICIIeH, 3a ero
apryMeHTaluei, HAXOANTb B Hel KaXKyluecs: BaM cl1abocTH. Bo Bpemst JIeKIMy MOKHO 3a/1aTh JIEKTOPY BOIIPOC, XKENATENbHO B
MICEMEHHO (hopMe, YTOOBI He MeIIaTh U He HapyIIaTh JIOTHKH IIPOBEICHNS JIeKINH. Kaxmas nekus foybkHa OBITh JIOTHYECKH U
BHYTPEHHE 3aBEpIICHHBIM 3TalloM U3JI0KEeHU MaTepuana Kypca. [lopsaok u3noxeHus 1 00beM H37IaraeéMoro Ha KaxJ0H JeKIIH
Marepuaia onpezeinsercss Paboueit mporpaMmoii yd4eOHOH JUCHUIIMHBI U PETYCMOTPEHHBIM B HEH paclpeielieHUEM KOJIMIecTBa
4acoB Ha KaXIyro TeMy. Kajkmas JIeKIust CTpOUTCS 110 IPUHINILY TPHAIBL: OT 00IIEero — K YaCTHOMY, a Ha ¢ 3aBepIIaloNnIeM dTare
— BO3BpallleHne K 001IeMy Ha ypOBHE BHOBD U3JI0)KEHHOTO MaTepuana. ITo TpeOyeT o JUNHEHNE €€ ONPEAeTICHHOMY, CTPOTO
BBIICP)KMBAEMOMY aJITOPUTMY WITH I1aHy. O4eHb BaxkHO COOTHECTH MaTepHail JISKIUH C TEMOH IIPOrpaMMBbl M YCTaHOBHTb, KaKHe
€€ BOIIPOCHI HAIIIN OCBEILIECHHE B IPOCITYIIAHHOM JIeKIUH. Takxke 1oje3Ho odpamarses U K yaeOHuKy. Jlekuns n yaeOHUK He
3aMEHSIOT, a JIOTIOJIHSIOT APYT ApyTa.

2. mocemaTh 1ab0paTOPHBIE 3aHATHSA, K KOTOPBIM CIIeyeT TOTOBUTHCS U AKTUBHO Ha HUX paboTatk. JIJabopaTopHbIe 3aHATHA
HE0o0X0IMMO IIaHUPOBATh TakK, YTOOBI TeMa JICKIMH IIPEJIIIECTBOBANIA JAHHOH Teme JlabopaTopHoro 3ansaTus. Ha nepsom
71a00pPaTOPHOM 3aHATHH CTYACHTHI, KPOME HHCTPYKTaXa 10 TEXHHUKE 0€30TIaCHOCTH, TOJDKHBI OBITH MIPEAYIPEKICHEI 0 pabodeM
pacHopsKe 3aHATHS, B YaCTHOCTH O TOM, YTO UX pabodne MeCTa JOJKHBI OBITh ITOJTOTOBIICHBI 10 3BOHKA. JIabopaTopHOE 3aHATHE
HEOOX0JMMO HaYMHATE C ONPOCa, KOTOPBIH I TPYMIIBI B 15 YenoBek He AOJKeH 3aHUMaTh Oounbiie 15-20 mun. Bo Bpems omnpoca
JIOJDKHBI OBITH OTIPOILIEHBI BCE CTYAEHTHI TPYIIIbL, II03TOMY BOIIPOCHI, IIpe/UIaraéMble CTyAE€HTaM, JOJDKHBI ObITh HACTOJIBKO
KOHKPETHBI, 9TOOBI TpeOOBaI KOPOTKOTO, KOHKPETHOTO OTBETa. 3aTeM IIPENoaaBaTeNb JOJDKEH 03HAKOMUTD CTYIEHTOB C
COZIEpKAHUEM 3aHATHA, C KOHKPETHBIMHU 00BEKTaMHU, KOTOPBIE OHU JOJDKHBI H3yduTh. Ha kaXk1oM 3aHATHH, apajiedbHO C
1a00paTOpHO pabOTOH, PEKOMEHYeTCsI BBLICISITh JUIsl CTY/ICHTOB BpeMsi (BO BTOPOI1 OJIOBUHE 3aHSTH) Ha IIPEbsBICHIE Ha
MPOBEPKY padoT, Ha IPOXOXKICHNE TEKYIIETO TECTUPOBAHM (IIMCBEMEHHOTO OTBETA Ha y)ke ITpopaboTaHHbBIE paHee TeMBI
71a00paTopHBIX 3aHATHIT). CTyNEHTHI, IPOIYCTUBINNE 3aHATHE, HIH HE TIOATOTOBUBIINECS K HEMY, IPUTTIAIIAIOTCS Ha
KOHCYJIBTAIIMIO K ITpernojaBaTento. JlJabopaTopHoe 3aHATHE 3aKaHUYMBACTCS II0/IBEJICHUEM HTOTOB: BHIBOIAMH 10 TEME U
BBICTaBJICHHEM OIICHOK.

3. cuCTeMaTHYeCKH 3aHUMAaThCsl CAMOCTOSTEIBFHOH paboToH, KOTOpas BKIIOYAeT B ceOs M3ydeHHe TOTOIHATETRHON HH(OPMAITIH,
MaTepuanoB yueOHUKOB U CTaTeH U3 MEepHOANIECKON TUTepaTypsl, pelIeH e 3a/1a4, HalliucaHue JOKIaaoB, pedepaTon s
HOJIy4eHUS TIIYOOKHUX JOTOIHUTEIbHBIX 3HAaHWH. 3a1aHus U1 CAMOCTOSITEIIBHON PaOOTHI BBLIAIOTCS MPETIOIABATEIICM.

4. IO PYKOBOJICTBOM IIPEIIOIaBaTEINs 3aHUMATHCS HAYIHO-HCCIIEIOBATENILCKOM PabOTOI, UTO Ipe/IonaraeT BEICTYIICHHS C
JOKJIaJjaMi Ha Hay9HO-TIPAKTHYECKUX KOH(PEPEHINAX 1 ITyOIUKAIIHIO TE3HCOB U CTaTeH II0 UX Pe3yIbTaTaM.

5. Ip¥ BO3HUKAIOMIMX 3aTPYAHEHUSX IIPU OCBOCHHUH AMCLUILINHEL, JUISl HEYCIIEBAIOIIMX CTYICHTOB U CTY/ICHTOB, HE TOCEIIAIOMINX
3aHSTHSL, TPOBOJSTCS SKECHEAEIbHbIE KOHCY/IBTAIMHN, Ha KOTOPbIE MPHUIVIANIAIOTCS HEYCIIEBAIOMINE CTYICHTBI, a TAK)XKE CTYICHTBI,
HCITBITHIBAIOIINE TOTPEOHOCTH B TOMOIIH MIPETIOAABATEINS IPH H3YICHUH AUCIIATUINHEL

IIPUJIOXEHUA




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



