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[TpopekTop mo y4eOHOii
U Hay4HO pabote

Cht-
JL.M. KopHusnosa
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Xumus
pabouast mporpamma JAUCUUIUIMHBI (MOTYIIS)
Hanpasnenue noarorosku 35.03.07 TexHoJIOTHS MPOU3BOJICTBA U IEPEPaOOTKH

CEJIbCKOXO3SMCTBEHHOM NMPOAYKLIUN
Hanpanennocts (npoduis) TexHoaorus npou3BoACTBa U NepepabOTKU MPOTyKIIH

pPacCTCHUCBOACTBA
Keanmduxarms BaxanaBpuatr
®dopma 00ydeHust ouHast
OO0mast TpyI0eMKOCTh 6 3ET
Yacos 1o yueOHOMY IJIaHy 216 Bunbl koHTpOIS:
B TOM "HCIIC: 9K3aMeH 3a4eT
ayJAUTOPHBIC 3aHATHS 98
camocTosiTelbHas paboTa 82
9YacoB Ha KOHTPOJIb 36

Pacnpe,ue.nemle YacCoB JUCHMILIMHBI IT0 CeMeCTpaM

Cemectp
(<Kypc>.<Cemectp 2(1.2) 3@2.0)
Ha Kypce>) Uroro
Henens 18 5/6 172/6
Bup 3anstuit vii | P | vm | PO | VO | PO
Jlexuuu 20 |20 |16 [16 |36 |36
JlaboparopHsie 30 (30 |32 (32 |62 |62
B ToMm umncne uHT. 8 8 8 8 16 |16
Uroro ayn. 50 |50 [48 |48 |98 |98
KonraktHas padora |50 [50 |48 |48 |98 |98
Cam. pabota 58 [58 |24 |24 |82 |82
Yacel Ha KOHTPOJIb 36 |36 |36 |36
HUrtoro 108 [ 108 | 108 [ 108 | 216 | 216




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

[pu pazpaboTke padodeii mporpaMMbl TUCHUIDTHHEL (MOIYIs) "XUMUS" B OCHOBY ITOJIOKEHBI:

1. ®enepanbHBI TOCYIapCTBEHHBIH 00pa30BaTENbHBIA CTAHAAPT BHICIIEr0 00pa3oBaHMS - OakaJaBpuaT IO HAIIPABICHHIO
moaroToBkr 35.03.07 TexHONOTHS TMPOW3BOACTBA H MEpepadOTKH CEeIbCKOXO3IUCTBEHHOW MpOomyKiuu (Tmpuka3 MuHOOpHayKH
Poccum ot 17.07.2017 1. Ne 669).

2. YueOubiii 1ian: Hamparnenue mnoarotoBku 35.03.07 TexHOJIOTHS NPOU3BOACTBA M IMEPEPabOTKU CEIbCKOXO3IHCTBEHHOM

MIPOAYKLIUU
HanpasnenHocts (mpoduinb) TexHONOTHS NMPOW3BOACTBA M NEpPepadOTKH MPOJIYKIHMH PAaCTEHHEBOJCTBA, ONOOPEHHBIH Y4YEHBIM
coseroM ®I'BOY BO Yysamickuii 'AY ot 14.06.2023 r., nporoxon Ne 17.

PabGouast mporpamma JIUCHMIUIMHBI (MOIYNSI) TMPOXOJUT COTJIACOBAHME C HCIOJB30BAHHEM WHCTPYMEHTOB DJIEKTPOHHOM
nHPOPMAIIMOHHO-00pa30BaTENILHOM Cpe/ibl Y HUBEPCUTETA.

COI'JTACOBAHO:

3apenyromuii kadenpoit Karokosa O.B.

3aBexyromuii BeIycKatomeil kadeapoit Mapumaprea H.B.
[Ipencenarens MeToamyueckoii kKomuccnu Gaxynprera Mapaapbesa H.B.

Jupexrop HaydHO-TEXHIUUECKOH Onbmmorexkn Bukroposa B.A.



1. HEJIX OCBOEHUSA JUCIIUITJINHBI

1.1

o0ecreynTh CIenHaIICTOB OMPEIeICHHBIM MUHIMYMOM 3HaHUH HEOpraHMYEeCKOH, aHATTHYECKOH 1 OpraHUIEeCKOiH
XUMHH, KOTOPBIE IOMOTIIH OBl UM OCBOMTH NPOQUINPYIOLINE AUCIMIUIMHEL, & B TPAKTUUECKON paboTe, CoCOOCTBOBAIN
Obl MOHUMAaHHIO XMMHUYECKUX aCIIEKTOB MEPONPUSTUH, HAITPABIECHHBIX HA MOJY4YEHUE DKOIOTHUYECKH YHCTHIX IPOAYKTOB
TTUTAHUA.

2. MECTO JUCHUIIJIMHBI B CTPYKTYPE OOII

uxn (paznen) OITOIT: | b1.0

2.1

TpebGoBaHus K NpeABAPUTEIHLHOM MOATOTOBKE 00y4a0IIErocs:

2.1.1

boranuka

212

Baenenne B mpohecCHOHATBHYIO AESTEIFHOCTD

2.1.3

3o00J10THA

2.14

Hudopmaruka

2.1.5

HUctopus (uctopust Poccnu, BceoOImas nCTopusi)

2.1.6

KynsTypa peun u 1en10Boro o0meHus

2.1.7

duzuka

2.2

JMCUMIINHBI M IPAKTHKH, ISl KOTOPHIX OCBOEHHE JAHHOI JHCHUNIMHBI (MOYJIs]) HEOOXOMUMO KAK
npeanecTByoniee:

221

OCHOBEI BETepHHAPHU U BETEPHHAPHO-CAHUTAPHON 3KCIEPTU3BI

222

(DI/ITOHaTOJ'IOFI/Iﬂ, OHTOMOJIOI'MA U 3alIuTa paCTeHPII;'I

223

IMudpossie Texnonorun B AITK

224

Ilcuxomorus

3. KOMIIETEHIIHX OBYYAIOHIET'OCSl, ®OPMHUPYEMBIE B PE3YJIBTATE OCBOEHUS JUCITUIIJINHBI

(MOJILYJIST)

OIIK-1. CriocobeH pemaTh THIIOBBIE 337a9 MPO(HeCCHOHATBHOM NIEITETHPHOCTH Ha OCHOBE 3HAHMI OCHOBHBIX 3aKOHOB
MaTEMaTHYECKUX, €CTECTBCHHOHAYYHBIX U 00LICTPO(ECCHOHANBHBIX TUCIUILIMH ¢ IPHMEHEHHEM HH(POPMAIIMOHHO-
KOMMYHUKAIIMOHHBIX TEXHOJIOTHIA;

OIIK-1.1

I/ICHOHLSyCT OCHOBHBIC 3aKOHBI €CTCCTBCHHOHAYYHBIX TUCHUIUIMH JJId pCHICHUA CTAaHAAPTHBIX 3ala4 B obmactu

MMpoOu3BOACTBA, Hepepa60T1<H " XpaHCHUA CEIBCKOX03SHCTBEHHOMN IpOAYKIIUH

OIIK-1.2

I/ICHOJ'IB?:YCT OCHOBHBIC 3aKOHBI O6HICHpO(1)eCCI/IOHaJ'ILHBIX JAUCHUIUIAH U1 pCHICHUSA CTAHAAPTHBIX 3a/1a4 B obmactu

MPOU3BOJICTBA, ITEpepabOTKU U XPAHEHUS CETbCKOX03IHCTBEHHON NMPOAYKITNN

B pe3yibTaTe 0cBOCHHS IHCHUATIIMHBI 00YYAIOIIHIACS T0/KEH

31

3HaTh:

3.1.1

OCHOBHBIE I0JIO’KEHHSI TCOPUH CTPOEHUS aTOMa (S11pa M COCTOSIHUSL DIIEKTPOHOB), (GOPMYITHPOBKY ITEPHOIUYECKOTO
3aKOHa

3.1.2

MOJIOKCHUA TCOPHUU XUMHUYECKOU CBA3U, BUJIbl © MCEXaHU3MBI et 06p3.30BaHI/I$I

3.13

KJaccuUKaIMIo U 00IIMe XUMHUECKHAE CBOIICTBA OCHOBHBIX KJIACCOB HEOPTaHUUECKUX COETUHEHUI

3.14

CIOCOOBI BBIPAXKEHHS COCTaBa PACTBOPOB

3.1.5

TIOJIOXKCHUSA TCOPUN BHCKTI)OHI/ITI/I‘IGCKOI\/'I JUCCOona IJICKTPOJINUTOB U TUAPOTIN3a conen

3.1.6

3HATh OCHOBHBIC ITOJIOXKCHUSA TECOPUU OKUCIIUTEIIBHO-BOCCTAHOBUTEIIbHBIX peaKHI/Iﬁ

3.1.7

OCHOBHBIC ITOJIOKCHUA TeopeTqucrcoﬁ AHATMTUYCCKOM XUMHUU (BaKOH I[eﬁcTByIOU_[HX Macc, 3aKOH BKBI/IBEU'IGHTOB)

3.1.8

OCHOBBI KAYECTBECHHOT'O XMMHUYECCKOI'0 aHaJIM3a

3.1.9

OCHOBBI KOJIMYCCTBCHHBIX METO/J0B aHaJIM3a

3.1.10

OCHOBHBIC MPUHIUIIBI U METOJbI pa3ACICHUS U KOHUCHTPUPOBAHUA BCIIECTB

3.1.11

OCHOBBI q)I/IBI/IKO—XI/IMI/I‘IeCKI/IX u (1)I/I3I/I‘-IGCKI/IX MCTOOOB aHalIu3a

3.1.12

OCHOBBI TCOPHUU CTPOCHUA OPTAHUICCKUX COGZ[I/IHCHI/If/‘I

3.1.13

CTPOCHUE, HOMEHKJIATYPY, CBOWCTBA, CIIOCOOBI MOTYICHUS K IPUMEHEHHSI YIIICBOI0POIOB

3.1.14

CTPOCHHUE, HOMEHKJIATYPY, CBOWCTBA, CIIOCOOBI MOTYICHUS M IPUMEHEHHSI CIUPTOB, ()SHOJIOB M KapOOHUITBHBIX
COETUHEHNH

3.1.15

CTPOCHUC, HOMCHKIIATYpPY, CBOﬁCTBa, CII0COOBI MOJIY4CHHS U IPUMCHCHUS Kap60HOBI)IX KHUCJIOT U UX IPOU3BOJHBIX

3.1.16

CTpOCHHE, HOMCHKIIATYPY, CBOWCTBa, CHOCOOBI MOJTYYCHHS ¥ IPUMEHEHHE a30TCOACPKAIINK POU3BOTHBIX
YIIIEBOIOPOIOB

3.2

YMmern:




3.2.1 | omuCBIBaTh CTPOCHUE ATOMOB JIEMEHTOB M OOBSICHATH MEPUOANTHOCTD U3MEHEHHSI UX CBOWCTB

3.2.2 | openenaTs BUABI CBsI3eH M OOBACHATH IPOCTPAHCTBEHHOE CTPOCHHE BEIIIECTB

3.2.3 | coCTaBIIAITE XUMHYECCKUE YpaBHCHH:, OTIMCBIBAIOIINC CBOMCTBa OKCHU 0B, KUCJIOT, OCHOBaHHﬁ, coneit

3.2.4 | BBIYUCIIATH COCTaB U KOJUYCSCTBA HWHAWBUAYAJIbHBIX BCIIECCTB B paCTBOpAx

3.2.5 | cocTaBIATh MOJICKYJIAPHO-HNOHHBIC YPaBHECHHA JUCCOLIMALIUN U TUAPOJIM3a U ONIPCACTIATh PCAKIIHUIO CPCIbI

3.2.6 | cOCTaBIATh ypaBHEHMS, PACCTABIATh KOd()(HUIIHEHTHI, ONPEAETITh OKUCIUTENb U BOCCTAHOBUTEIH

3.2.7 | xapaxkTepu30BaTh CBOICTBA M HAXOAUTH KOJUYIECTBEHHBIEC XapaKTEPUCTUKH BEIECTB U UX BOJHBIX pacTBOpoB (pH,
pPacTBOPUMOCTD)

3.2.8 [ cocTaBIATh ypaBHEHNUs KAUECTBEHHBIX PeaKkuuil U yka3pIBaTh IPU3HAKU UX MPOTEKaHUS

3.2.9 | BBIUMCATE COAEPKaHKE BELECTB 110 PE3yJIbTaTaM aHaIu3

3.2.10 | anamu3upoBaTh yaeOHYIO0, HAYIHYIO IUTEPATypy C IPUMEHEHIEM HH(POPMAIIHOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH

3.2.11 | omuckIBaTH NOHATHA, TAPpAaMCTPhI U YCIIOBUS pa3aCJICHUSA U KOHICHTPUPOBAaHUA BEIICCTB

3.2.12 | onuceIBaThH CYIIHOCTb MCTOJa, XapaKTCPHU30BaTh 00J1aCTh €ro MPUMCHCHUA

3.2.13 | onuchIBaTh CBOMCTBA OpraHn4eCKux COCJIMHEHUI Ha OCHOBE TCOPUHN UX CTPOCHUS, BBAUMHOI'O BJIMAHWA aTOMOB U
peaKHHOHHOfI CIIOCOOHOCTH

3.2.14 | cocTaBIATE HA3BaHHS M XUMHYCCKIE YPaBHEHHUS PEaKIMi YIIICBOIOPOIOB

3.2.15 | cocTaBysITh Ha3BaHHS M XUMHYCCKUE YPaBHEHHUS PEaKIHi CTUPTOB, (DEHOIIOB U KapOOHUIIBHBIX COCIMHCHUI

3.2.16 | cocTaBnATh Ha3BaHUS U XMMUYECKUE YPaBHEHUS PEaKIMii KapOOHOBBIX KUCIOT U MX IPOU3BOIHBIX

3.2.17 | cocTaBIATh HA3BaHUA M XUMHUYECKIE YPABHEHUS PEaKIHH a30TCOAEPKAIINX IPOU3BOJHBIX YIIIEBOJOPOIOB

3.3 | UmeTh HaBBIKM U (MJIH) ONBIT J€SITETbHOCTH:

3.3.1 | B mcnonb30BaHUH (DyHIAMEHTAIBHBIX TIOHATHHA U 3aKOHOB B PEIICHUH MPAKTHIESCKUX 3a7a4 U YIIPaXKHCHUH B
mabopaTOPHON M MPAKTUIECKON paboTe

3.3.2 | B IpUMEHEHUHN METOJIOB U CPEJCTB XUMHUYECKUX UCCIICIOBAHUMA

3.3.3 [ camocTosATenbHOM pabOTHI B chepe MpoBEICHUS HAYYHBIX UCCICAOBAHUI

3.3.4 | B mpoBeaeHUM 1a00PaTOPHBIX aHAITU30B

3.3.5 | B ananuze yueOHOH, HAydHOH TUTEpaTyphl ¢ IpUMEHEHHEM HH()OPMAITMOHHO-KOMMYHUKAIIMOHHBIX TEXHOIOTHI

4. CTPYKTYPA U COAJEP KAHUE JUCIHUIIJIMHBI (MOAY JIsI)

HaumeHnoBaHue pa3/iesioB U TeM /BH] Cemectp / | HacoB | Komneren- | Jluteparypa | Unrte | llpak. | Ilpumeuanne
3aHATHS/ Kypc 111701 pakT. | moar.
Pa3znen 1. OcHOBHbBIE MOHSATHSI U 3aKOHBI
XUMUH
Tema 1.1 OcHoBHBIE IOHATHS XUMuH /JIex/ 2 2 OIIK-1.1 JIT.1 JI1.2 0 0
OIIK-1.2 JI1.3
JI1.4J12.1
J12.2J12.3
Tema 1.1 OcHoBHBIC IOHATHSA XUMuH /J1ab/ 2 2 OIIK-1.1 JIT.1 JI1.2 0 0
OIIK-1.2 JI1.3
JI1.4J12.1
J12.2J12.3
Tema 1.1 OcHoBHbIe ToHATHS XUMuH /Cp/ 2 2 OIIK-1.1 JI1.1J11.2 0 0 Omnpoc,
OIIK-1.2 JI1.3 MIpoBEpKa
JI1.4J12.1 3aJaHuN
J12.2J12.3
Tema 1.2. OcHOBHBIC 3aKOHBI XUMUH /JIeK/ 2 2 OIIK-1.1 JIT.1 JI1.2 0 0
OIIK-1.2 JI1.3
JI1.4J12.1
J12.2J12.3
Tema 1.2. OcHOBHBIC 3aKOHBI XUMuUH /J1a6/ 2 2 OIIK-1.1 JIT.1 JI1.2 0 0
OIIK-1.2 JI1.3
JI1.4J12.1
JI2.2 J12.3
Tema 1.2. OcHOBHBIC 3aKOHBI XUMHH /Cp/ 2 2 OIIK-1.1 JIT.1 JI1.2 0 0 Ormpoc,
OIIK-1.2 J1.3 IIpOBEpKa
JI1.4J12.1 3aJlaHui
JI2.2J12.3
Paznen 2. Ctpoenue atoma u
NMepuoIHYeCKHii 3aK0H




Tema 2.1. DneKTpoHHOE CTPOCHUE OIIK-1.1 J1.1J11.2
aToma /JIex/ OIlK-1.2 J1.3
JI1.4J12.1
JI2.2J12.3
Tema 2.1. DreKTpoOHHOE CTPOCHUE OIIK-1.1 J1.1J11.2 Ompoc,
atoma /Cp/ OIIK-1.2 JI1.3 MIPOBEpKa
JI1.4J12.1 3a/laHui
JI2.2J12.3
Tema 2.2. Ilepuoauueckuii 3aKOH U OIIK-1.1 J1.1J11.2 Jlexmus Gecena
NEepUOUYECKast CUCTEMa XUMUYECKUX OIIK-1.2 JI1.3 WU «IUAJIOT C
anementoB J[.1. Menzeneesa /JIex/ JI1.4J12.1 ayAUTOPHEN»
J12.2J12.3
Tema 2.2. Ilepuoauueckuii 3aKOH U OIIK-1.1 JI1.1J11.2 Omnpoc,
MEPUOJNYECKast CUCTEMa XUMUYECKUX OIIK-1.2 JI1.3 MIpoBepKa
anementoB JI.1. Menaeneesa /Cp/ J11.4J12.1 3aJaHAN
JI2.2 J12.3
Paznes 3. Xumuyeckasi CBSI3b U CTPYKTYpa
MOJIEKYJT
Tema 3.1. Tumel xumuueckux ceszeit /Jlex/ OIIK-1.1 JI.1J11.2
OIlK-1.2 J1.3
JI1.4712.1
J2.2712.3
Tema 3.1. Tunsl xumuueckux cpsizeii /Cp/ OIIK-1.1 JI1.1J11.2 Omnpoc,
OIIK-1.2 JI1.3 MIpOBEpKa
JI1.4J12.1 3a/1aHui
JI2.2J12.3
Tema 3.2. Tubpunuzanust aTOMHBIX OIIK-1.1 JI1.1J11.2 Omnpoc,
opburaneii. 6- u n-cBsi3u /Cp/ OIIK-1.2 JI1.3 MpoBepKa
JI1.4J12.1 3alaHui
J12.2J12.3
Pa3nen 4. OcHOBHBIE 32aKOHOMEPHOCTH
NMPOTeKAHUS XHMHAYECKUX PeaKmuii
Tema 4.1. Ternossle 3G HEKTH peakIyi. OIIK-1.1 JIT.1JI1.2 Ompoc,
Ounransmnust /Cp/ OIIK-1.2 JI1.3 MIpOBEpKa
JI1.4J12.1 3aJIaHuMH,
J12.2 J12.3 3aluTa
nabopaTopHBIX
pabor
Tema 4.2. CKOpOCTbh XMMHYECKUX OIIK-1.1 JIT.1JI11.2 JlabopaTtopHoe
peaxuuii /J1ab/ OIIK-1.2 JI1.3 3aHSITHE.
JI1.4J12.1 Pa6ora B
J12.2J12.3 MaJTBIX
rpyImnax.
Tema 4.2. CKOpOCTb XUMHYIECKHX OIIK-1.1 J1.1J11.2 Ompoc,
peakuuii /Cp/ OIIK-1.2 JI1.3 MpoOBepKa
JI1.4J12.1 3aJlaHAH,
JI2.2J12.3 3a0IUTa
1a60PaTOPHBIX
pabot
Tema 4.3. XuMuyeckoe paBHOBECHE. OIIK-1.1 JIT.1JI1.2 JlaGopaTtopHoe
Ipunnun Jle latense /J1a6/ OIIK-1.2 JI1.3 3aHSTHE.
JI1.4712.1 PaGora B
JI2.2J12.3 MaJbIX
rpyImax.
Tema 4.3. XuMuyeckoe paBHOBECHE. OIIK-1.1 JIT.1J11.2 Ormpoc,
Ipurnun Jle Hlatense /Cp/ OIIK-1.2 J1.3 IIPOBEpPKa
JI1.4J12.1 3aJJaHHH,
JI2.2J12.3 3amuTa
1ab0paTOPHBIX
pabot

Paznen 5. ®usuko-xummnyeckas Teopus
PacTBOPOB 3J1E€KTPOJIUTOB U
HE3JIEKTPOJIUTOB




Tema 5.1. Mexanu3m o0pa3zoBaHHs OIIK-1.1 J1.1J11.2
pacTBOpPOB M UX Kinaccupukanus. MaeanpHble OIIK-1.2 JI1.3
U peajibHble pacTBOpHI. PacTBopeHune kak JI1.4J12.1
(uzuko-xuMudeckuit mporuece /Jlex/ JI2.2J12.3
Tema 5.1. Mexanusm oOpa3oBaHUs OIIK-1.1 JI1.1J11.2 Omnpoc,
pacTBOpOB U UX Knaccudukanus. VaeanbHble OIIK-1.2 JI1.3 IIpoBepKa
U peajibHbIe pacTBOphI. PacTBopeHue kak JI1.4J12.1 3a/IaHUH,
(uzuko-xumudeckuit mporecc /Cp/ JI2.2J12.3 3amuTa
1a60PaTOPHBIX
pabot
Tema 5.2. 3aBUCUMOCTD PACTBOPUMOCTH OIIK-1.1 JIT.1JI1.2
Pa3TUYHBIX BEIIECTB OT MIPUPOIBI OIIK-1.2 JI1.3
pacTBOpUTENS, TEMIIEPATYPHI U JI1.4J12.1
nasnenns /Jlex/ J12.2J12.3
Tema 5.2. 3aBUCUMOCTH PACTBOPUMOCTH OIIK-1.1 JIT.1JI1.2 Ormpoc,
PAa3JIMYHBIX BEIIECTB OT IPUPOIBI OIIK-1.2 JI1.3 MpOBEpKa
pacTBOpUTENs, TEMIIEPATYPH] U JI1.4J12.1 3aJaHuH,
nasienus /Cp/ J12.2 J12.3 3aluTa
nabopaTopHBIX
pabot
Tema 5.3. CriocoObI BbIpaKEHHsI OIIK-1.1 JIT.1JI11.2
KOHIICHTPAIMU pacTBOPOB /JIek/ OIIK-1.2 JI1.3
JI1.4J12.1
J12.2J12.3
Tema 5.3. CriocoObI BBIpaKEHHsI OIIK-1.1 JIT.1 JI1.2 Ormpoc,
KOHIIEHTpaIuu pactTBopos /Cp/ OIIK-1.2 JI1.3 MIpoBEpKa
JI1.4J12.1 3a1aHUM,
J12.2J12.3 3aIuTa
1a00paTOPHBIX
pabot
Tema 5.4. DneKTpOIUTHI U OIIK-1.1 JIT.1JI1.2
ANIEKTpONIUTHYECKas auccormanys /J1ad/ OIIK-1.2 JI1.3
JI1.4712.1
JI2.2J12.3
Tema 5.4. DneKTpOIUTHI U OIIK-1.1 JIT.1JI1.2 Ormpoc,
ANIEKTpoNUTHIEcKas aucconnanws /Cp/ OIIK-1.2 JI1.3 IIpOBEpKa
JI1.4J12.1 3aJIaHuMH,
J12.2 J12.3 3aluTa
J1a00PaATOPHBIX
pabot
Tema 5.5. NoHHOe npon3BeicHNE BOIBI. OIIK-1.1 JIT.1J11.2
Bonopoansrii mokaszatens. [lonstue 00 OIIK-1.2 JI1.3
uHanKaTopax /J1a6/ J11.4J712.1
J12.2J12.3
Tema 5.5. MoHHOE IpOU3BENEHUE BOABI. OIIK-1.1 JI1.1J11.2 Omnpoc,
Bopopoausiii nokasatens. [lonartue 06 OIIK-1.2 J1.3 IIPOBEpPKa
unaukatopax /Cp/ JI1.4J12.1 3aJJaHHH,
JI2.2J12.3 3aIuTa
1ab0paTOPHBIX
pabot
Tema 5.6. I'uaposus coeii /J1a6/ OIIK-1.1 JI.1J11.2
OIIK-1.2 JI1.3
JI1.4J12.1
JI2.2J12.3
Tema 5.6. I'maponus coneii /Cp/ OIIK-1.1 JI.1J11.2 Omnpoc,
OIIK-1.2 JI1.3 IIpOBEpKa
JI1.4J12.1 3aaHUH,
JI2.2 J12.3 3aIuTa
J1a00paTOPHBIX
pabot
Paznen 6. KomniekcHble coenHeHHs
Tema 6.1. HoMeHKIIaTypa U Ki1acCHpHUKALUS OIIK-1.1 JIT.1J11.2
KOMIUIEKCHBIX COeJUHeHUN. Baxuelnme OIIK-1.2 JI1.3
THUIIBI KOMIUIEKCHBIX coenuHenutii /JIex/ JI1.4J12.1

J12.2J12.3




Tema 6.1. HomeHknaTypa U K1accu(UKaLusL OIIK-1.1 J1.1J11.2 Ompoc,
KOMIUIEKCHBIX COeTUHEHNUN. BaxxHelmme OIIK-1.2 JI1.3 MIpOBEpKa
THTIBI KOMIUIEKCHBIX coeauHeruid /Cp/ JI1.4J12.1 3aJIJaHuH,
JI2.2J12.3 3aIIUTa
1a60PaTOPHBIX
pabot
Tema 6.2. XuMudeckast CBS3b B OIIK-1.1 JIT.1JI1.2
KOMIUIEKCHBIX COeTUHEeHUX. Jnccouunanus OIIK-1.2 JI1.3
KOMILJIEKCOB B BOJHBIX pacTBopax /JIex/ JI1.4J12.1
JI2.2J12.3
Tema 6.2. XuMudeckast CBS3b B OIIK-1.1 JIT.1JI1.2 Ormpoc,
KOMIUIEKCHBIX COeTUHEHMSIX. Jncconnanus OIIK-1.2 JI1.3 MpOBEPKa
KOMILIEKCOB B BOJHBIX pacTBopax /Cp/ JI1.4J12.1 3aJaHuH,
J12.2 J12.3 3aluTa
1a00PaTOPHBIX
pabort
Paznen 7. OkuciaureIbHO-
BOCCTAHOBHTEJIbHbIE PEeaAKLHH.
DNeKTPOXHMHYECKHE MPOLECChI
Tema 7.1. CymHOCTb BOCCTAHOBIIEHUS — OIIK-1.1 JI1.1J11.2 Jlexuust Gecena
okuciieHus. Boccranosurenu u OIIK-1.2 JI1.3 HJIN «JIAAJIOT C
okucnureny /Jlex/ J11.4J12.1 ayIUTOpHEI
JI2.2J12.3
Tema 7.1. CymHocTs BOCCTAHOBIICHUS — OIIK-1.1 JIT.1JI1.2
okucieHus. Boccranosurenu u OIIK-1.2 JI1.3
okucaurenu /J1ad/ JI1.4J12.1
JI2.2J12.3
Tema 7.1. CymiHOCTb BOCCTAHOBIJICHUS — OIIK-1.1 JI1.1J11.2 Omnpoc,
okucnenus. BoccranoBurenu u OIIK-1.2 JI1.3 NIpOBEPKA
oxucaurenu /Cp/ JI11.4J12.1 3aaHHH,
J12.2 J12.3 3aluTa
nabopaTopHBIX
pabort
Tema 7.2. MeToIbI COCTaBIICHUSI YpaBHEHUH OIIK-1.1 JI1.1J11.2 Jlexuus Gecena
OKHUCIIUTEIBHO-BOCCTAHOBUTEIBHBIX OIIK-1.2 JI1.3 WJIM «IUAJIOT C
peaxuuii. BiimsiHue cpenbl Ha xapakrep JI1.4J12.1 ayAUTOPHEN»
npoTeKaHus peakiui /JIex/ JI2.2J12.3
Tema 7.2. Metozsl cocTaBieHUs ypaBHEHUI OIIK-1.1 JIT.1JI11.2 Ompoc,
OKHUCIIUTEIBHO-BOCCTAHOBUTEIBLHBIX OIIK-1.2 JI1.3 MIPOBEpKa
peaxiuii. BiimsiHue cpenbl Ha xapakrep JI1.4J12.1 3a/IaHUH,
npoTtekaHus peakimit /Cp/ JI2.2J12.3 3aluTa
1a60PaTOPHBIX
pabot
Tema 7.3. DneKTpoJiu3 pacTBOPOB U OIIK-1.1 JIT.1JI1.2
pacIiaBoB 3EKTPOIUTOB /J1ab/ OIIK-1.2 J1.3
JI1.4J12.1
JI2.2J12.3
Tema 7.3. DneKTposiu3 pacTBOPOB U OIIK-1.1 JIT.1JI1.2 Ompoc,
pacIiaBoB AIEKTpoIuToB /Cp/ OIIK-1.2 JI1.3 MpoBepKa
JI1.4J12.1 3a1aHUH,
J12.2 J12.3 3alluTa
nabopaTopHBIX
pabot
Tema 7.4. 'anbBaHUYECKUI SJIEMEHT. OIIK-1.1 JIT.1 JI1.2 Ormpoc,
OnekTpoanble noteHnuasl. Kopposus u OIIK-1.2 JI1.3 IIpoBepKa
3amuTa Metamios /Cp/ JI1.4712.1 3aIaHUH,
J12.2J12.3 3aIuUTa
1a00paTOPHBIX
pabot

Pa3nen 8. Heopranuueckas xumusi.
BakHeiilmue Kjacchl HEOPraHUYeCKHX
cOeMHEeHMIT




Tema 8.1. Knmaccudukanus 1 HOMEHKIaTypa OIIK-1.1 J1.1J11.2 Ompoc,
MPOCTBIX M CIOHBIX BetecTs /Cp/ OIIK-1.2 JI1.3 MIpOBEpKa
JI1.4J12.1 3aaHAH,
JI2.2J12.3 3aIIUTa
1a60PaTOPHBIX
pabot
Tema 8.2. Kimaccudukanms 1 HOMEHKIaTypa OIIK-1.1 JI1.1J11.2 Omnpoc,
okcuJoB. IloayueHue u cBOUCTBa OIIK-1.2 J1.3 IIPOBEPKa
cosneoOpa3yroumx okcunos /Cp/ JI1.4J12.1 3aJaHHH,
J12.2 J12.3 3aluTa
11a60PaTOPHBIX
pabort
Tema 8.3. OcHOBaHMS (TUIPOKCHIBI OIIK-1.1 JI1.1J11.2 Omnpoc,
MmetamioB) /Cp/ OIIK-1.2 JI1.3 MpoBepKa
JI1.4J12.1 3aaHnH,
JI2.2J12.3 3aIIuTa
1a60PaTOPHBIX
pabot
Tema 8.4. Kucnotsr /Cp/ OIIK-1.1 JI1.1J11.2 Ompoc,
OIIK-1.2 J1.3 IIPOBEPKa
JI1.4J12.1 3aJaHHH,
J12.2 J12.3 3aluTa
1a60PaTOPHBIX
pabort
Tema 8.5. Comu /Cp/ OIIK-1.1 J1.1J11.2 Ompoc,
OIIK-1.2 JI1.3 MpOBEpKa
JI1.4J12.1 3aaHAH,
JI2.2J12.3 3a0IUTa
1a60PaTOPHBIX
pabot
Paznen 9. KayecTBenHblii anaau3
Tema 9.1. MeTo1bl KaUECTBEHHOTO aHAJIM3a. OIIK-1.1 JI1.1J11.2
Peaxmuu, ucnonbs3yemblie B Ka4€CTBEHHOM OIIK-1.2 JI1.3
aHanuse. Peakuuu pasgenenus u JI11.4J12.1
obHapyxenus. CelleKTUBHOCTh U JI2.2J12.3
CHEeIU(UIHOCTH AHATTUTUICCKUX PEaKITHH.
Yca0BUs BBIIOTHEHUS peakiuil.
UyBcTBUTENBHOCTH. DAKTOPBHI, BIUAIOIINE HA
YYBCTBUTEIBHOCTb. PEaKTUBBI: YacTHbIE,
crieruIecKue, TPYIIoBEIE.
Knaccudukanus nonos. Kucnorno-ocHoBHas
Kiaccupukanus. MeToabl Ka4eCTBEHHOTO
aHanm3a. J[poOHBIH U cucTeMaTHYeCKA
ananus /J1a6/
Tema 9.1. MeToapl KQUECTBEHHOTO aHAIN3a. OIIK-1.1 JI1.1J11.2 Omnpoc,
Peakuuy, ucnosnb3yemble B KaUeCTBEHHOM OIIK-1.2 JI1.3 MIpOBEpKa
ananuse. Peakuuu pasnenenus u JI1.4J12.1 3a/IaHHH,
obHapyxeHHs. CeTeKTHBHOCTD U J12.2J12.3 3aIuTa
cneun(pUIHOCTh AHATUTUIECKUX PEaKIHd. 1a00PaTOPHBIX
VYcnoBus BEINOJHEHUS PEAKLUH. pabot
UyscTBUTENBHOCTE. DAKTOPBI, BIUSIONINE HA
YYBCTBUTEIHHOCTh. PEaKTUBBI: YacTHBIE,
creuuuyuecKue, rpymnmnoBbIe.
Krnaccuduxanus noHoB. KucioTHO-0CHOBHAS
KIaccupuramnus. MeTo sl KaueCTBEHHOTO
aHanu3za. J[poOHBIii U cucTeMaTHYeCKUuit
anamms /Cp/
Paznen 10. KosinuecTBeHHBbIH aHAIU3
Tema 10.1. I'paBuMeTpuuecKuii MeTo OIIK-1.1 JIT.1JI1.2
aHanmm3a. OOIIHe TOJIOKECHHS OIIK-1.2 JI1.3
TPaBUMETPUYECKOTO aHaIH3a. 3aJaun U JI1.4J12.1
METO/IbI KOJTMYECTBEHHOIO aHaIn3a. J12.2 J12.3

CyIIHOCTD 1 ONIepali [PABUMETPUIECKOTO
ananm3a. O0OpyIOBaHUE U PACUETHI B
rpaBUMeTpUYecKOM aHanuze /J1ab/




Tema 10.1. I'paBUMeTpHUECKU METOT OIIK-1.1 J1.1J11.2 Ompoc,

aHanu3a. O0uye noyIoKeHus OIIK-1.2 JI1.3 MIpOBEpKa

TPaBUMETPUUYECKOTO aHAIH3a. 3a1auil U JI1.4J12.1 3a/IaHUH,

METObI KOJIMYECTBEHHOI'O aHaIM3a. J12.2 J12.3 3a1uTa

CyIIHOCTB U OTlepaluu TpaBUMETPHUYECKOTO 1a60PaTOPHBIX

aHasinza. O60pyOBaHKE U PACUETHI B pabot

rpaBuMeTprdeckoM aHammse /Cp/

Tema 10.2. TuTpuMeTpudecKue METObI OIIK-1.1 JI1.1J11.2 Omnpoc,

aHanu3a. OCHOBHBIE CBEJICHUS O OIIK-1.2 JI1.3 MIpoBepKa

TUTPUMETPHUYECKOM aHAJIN3€e, OCOOCHHOCTH H JI1.4J12.1 3a/IaHUH,

ero mpenMymiecTa. TpeOoBaHUS K JI2.2J12.3 3aluUTa

peakuusiM. Touka S5KBHBaJICHTHOCTH U 1a60paTOPHBIX

crocoOslI ee pukcanuu. THAUKaTOPEI. pabot

Krnaccuduxanus meto10B. CriocoObr

BBIpa)KEHUSI KOHIIEHTPAIH Pabodero

pacTtBopa. PacTBopsl ¢ MonsipHOI

KOHILIEHTpaLel 5KBUBAJIEHTa, MOJISIPHBIE

pactBopbl. THTP U TUTPOBAHHEIE PACTBOPHI.

PacTBOpHBI C TUTPOM MPUTOTOBICHHBIM U

TUTPOM yCTaHOBIEHHBIM. IIpsimoe 1

00paTHOE TUTPOBAHUE, THTPOBAHKE

3aMecTHTels. Boraucinenus B

TUTpUMeTpuyYeckoM aHanuze /Cp/

Tema 10.3. MeTo bl KHCIIOTHO-OCHOBHOT'O OIIK-1.1 JI1.1 J11.2 paboTa B

tuTpoBanusa. OCHOBHOE ypaBHEHHE METO/1a. OIIK-1.2 JIL.3 MaJTBIX TPYIIIax

Pabouue pactBopsl. CTaHIAPTHBIE PACTBOPBHI. JI1.4J12.1

Munukaropsl. [lopsinok u TexHuka J12.2 J12.3

tutpoBanus. Pacuersr /J1ad/

Tema 10.3. MeTobl KUCIIOTHO-OCHOBHOTO OIIK-1.1 JIT.1JI1.2 Ormpoc,

TuTpoBaHusl. OCHOBHOE ypaBHEHUE METOJIA. OIIK-1.2 JI1.3 IIpOBEpKa

Paboune pactBopel. CTaHAapTHEIE PACTBOPHI. JI1.4J12.1 3aJaHuH,

Nunukatopsr. [Topsanok u TeXxHUKA J12.2 J12.3 3aluTa

tuTpoBanus. Pacuerst /Cp/ 1a00PaTOPHBIX
pabor

Tema 10.4. MeTo1bl OKUCAUTEIBHO- OIIK-1.1 JIT.1JI11.2

BOCCTaHOBUTEIHLHOTO TUTPOBAHUSI. OIIK-1.2 JI1.3

[Tepmanranaromerpus. OKUCIUTENBHBIE JI1.4J12.1

CBOWCTBA NIEpMaHraHaTa Kajuus B JI2.2J12.3

3aBUCHUMOCTHU OT PEAKIIH CPEbI.

Brruucnenue skBHBajeHTa IepMaHraHaTa

KaJHs B 3aBUCHMOCTH OT CPEIIbl

pactBopa /J1ab/

Tema 10.4. MeToabl OKHCIIUTEIHHO- OIIK-1.1 JI1.1J11.2 Omnpoc,

BOCCTaHOBUTEJIBHOTO THTPOBAHMUS. OIIK-1.2 JI1.3 MpOBEpKa

[Tepmanranaromerpus. OKUCIUTENbHbBIE JI1.4J12.1 3a/IaHUH,

CBOIICTBa IepMaHraHaTa KaJus B JI2.2 J12.3 3a1[uTa

3aBUCHUMOCTHU OT PEAKIIH CPEbI. 1a60PaTOPHBIX

Brruncnenue s3kBHBajeHTa IepMaHraHaTa pabot

KaJHs B 3aBUCHMOCTH OT CPEJIbl

pactBopa /Cp/

Tema 10.5. MeToasl OcaXIeHHs. OIIK-1.1 JI1.1 J11.2 Omnpoc,

Aprentomerpusi. Meton Mopa: TUTpaHT, OIIK-1.2 JI1.3 MIpOBEpKa

cpena, MHIUKATOp, IEPEXO0] OKPACKH, JI1.4J12.1 3a/IaHUH,

OCHOBHOE ypaBHeHHe peakiuu /Cp/ JI2.2J12.3 3a1uTa

11a00paTOPHBIX

pabot

Tema 10.6. MeTon KOMIUIEKCOHOMETPHH. OIIK-1.1 JIT.1J11.2

OO0mas xapakTepUCTHKA METOIA OIIK-1.2 JI1.3

KOMILJIEKCOHOMETpUH. HIMKaTOPEI. J11.4J12.1

Bnusinue kuciotHocTH pactBopoB (pH). JI2.2J12.3

Bydepusre pactBopsr /J1ad/




Tema 10.6. MeTo KOMIIIEKCOHOMETPHUH. OIIK-1.1 J1.1J11.2 Ompoc,
OO611as XapakTepUCTUKA METO1a OIIK-1.2 JI1.3 IIpoBepKa
KOMIUIEKCOHOMETpUH. HIMKATOPHI. JI1.4J12.1 3a/IaHUH,
Bnusaue kucnotHoct pactBopoB (pH). JI2.2J12.3 3aIuTa
Bydepusie pactBopsl /Cp/ 1a60PaTOPHBIX
pabot
Tema 10.7 IHCTpyMEHTalIbHBIE METO/IBI OIIK-1.1 JI1.1J11.2 Omnpoc,
axamm3a. Knaccudukanns meronos. O630p OIIK-1.2 J1.3 IIpOBEpKa
ONTHUYECKUX, XpOMaTOrpapuyeckux u JI1.4J12.1 3aJaHUH,
3JIEKTPOXUMUYECKHX METOIOB. J12.2 J12.3 3aluTa
Pedpaxromerpus /Cp/ 11a60PaTOPHBIX
pabot
Paznen 11. Knaccupukanus
OpPraHuYecKUuX coeIuHeHu i
Tema 11. Knaccuduxanus opraHm4ecKux OIIK-1.1 JIT.1JI1.2
coenuHeHnH /JIex/ OIIK-1.2 JI1.3
JI1.4J12.1
JI2.2J12.3
Tema 11. Knaccuduxanus opraHu4ecKux OIIK-1.1 JIT.1JI1.2
coenuHeHwmi /J1a6/ OIIK-1.2 JI1.3
JI1.4712.1
JI2.2J12.3
Tema 11. Knaccuduxanus opraHu4ecKux OIIK-1.1 JIT.1JI1.2 Ompoc,
coenunaennit /Cp/ OIIK-1.2 J1.3 IIpoBEpKa
JI1.4J12.1 3aJIaHuMH,
J12.2 J12.3 3aluTa
n1abopaToOPHBIX
pabor
Paznen 12. HomeHk/1aTypa OpraHu4ecKux
coeqMHEeHU I
Tema 12 HomeHknaTypa opraHu4ecKux OIIK-1.1 JI.1J11.2
coenuHeHut /JIex/ OIlK-1.2 J1.3
JI1.4J12.1
JI2.2J12.3
Tema 12 HomeHkaTypa OpraHu4ecKux OIIK-1.1 JI1.1J11.2
coennHenuit /J1ab/ OIIK-1.2 JI1.3
JI1.4712.1
J12.2J12.3
Tema 12 HomeHKIaTypa OpraHu4ecKux OIIK-1.1 J1.1J11.2 Ompoc,
coeaunenwuii /Cp/ OIIK-1.2 JI1.3 MpoBepKa
JI1.4J12.1 3aaHAH,
JI2.2J12.3 3aIIUTa
1a60PaTOPHBIX
paboT
Paznen 13. YrieBogopoasl.
Knaccuduxanus. IIpeneabHsole,
Helnpeae/JbHble © ApOMATHYECKHe
yrieBogopoasl. Kparkasi xapakrepucTuka
MEeTO/I0B MOJIy4eHHsI U CBOICTB
YIJIEBOOPO/I0B
Tema 13 YraeBomopoasl. Knaccuduxanusi. OIIK-1.1 JI1.1 J11.2
[IpenenbHble, HENpPEAEIbHBIC U OIIK-1.2 JI1.3
apoMaTu4eckue yriaeBoaopoabl. Kparkas JI1.4J12.1
XapaKTEPUCTHKA METOA0B NOJIy4eHU U J12.2J12.3
CBOWCTB yrieBoaopoaoBs /JIek/
Tema 13 YraeBomopoasl. Knaccuduxanms. OIIK-1.1 JIT.1JI1.2 Ompoc,
[IpenenbHble, HENpeAENbHBIE U OIIK-1.2 JI1.3 MpOBEpKa
apoMaTu4eckue yriaeBoaopoabl. Kparkas JI1.4J12.1 3a/laHuH,
XapaKTEepUCTUKA METOJIOB MOJyYECHHS U JI2.2J12.3 3aIuTa
CBOWCTB yrieBoaopoaos /Cp/ J1a00PaATOPHBIX
pabot

Paznesn 14. IlpousBoaHbie YI1€BOI0OPOAOB




Tema 14.1. l'anoreHcoaepxamue OIIK-1.1 JI1.1 J11.2
MPOU3BOJIHBIC YTIIEBOIOPO/IOB. OIIK-1.2 JI1.3
I'omonornyeckuii psia. Ctpoenue. M3omepust. JI1.4J12.1
®dusngeckue cBoiicTBa. JlabopaTopHbIE U J12.2J12.3
MPOMBILICHHBIE CIIOCOOBI TOTYYCHHUS.
KpaTkast xapakTepHCTHKa peaKIIHOHHOM
criocobHocTH. /JIex/
Tema 14.1. I'anoreHcoaepxaiue OIIK-1.1 JI1.1J11.2 Omnpoc,
MIPOU3BOJIHBIE YITIEBOAOPOIOB. OIIK-1.2 JI1.3 MIpoBepKa
I'omonornyeckuii psia. Ctpoenue. M3omepust. JI1.4J12.1 3a/IaHUH,
®wuznyeckue cBoiicTBa. JlabopaTopHBIE 1 JI2.2J12.3 3aluUTa
MPOMBIIIICHHBIE CIIOCOOBI TTOTydeHHSI. 1a00paTOPHBIX
Kpatkas xapakTepuCTHKa PeaKIMOHHON pador
cniocobHocTH. /Cp/
Tema 14.2. 'mapokcuicoaepxamue OIIK-1.1 JI1.1J11.2
IIPOU3BOJHBIE YITIEBOJOPOIOB. OIIK-1.2 J1.3
T'omonoruyeckuii psa. Ctpoenue. Mzomepus. J11.4J12.1
dusnueckue cBoiictea. JlabopaTopHbie U JI2.2J12.3
MPOMBIIIICHHBIE CIIOCOOBI TIOTyIeHHS.
Kpatkas xapakrepucTuKka peakLuOHHOM
criocodHocTH /JIex/
Tema 14.2. Tunpokcusicoaepxaime OIIK-1.1 JIT.1JI1.2 Ompoc,
IIPOU3BOJIHBIE YIIIEBOAOPOIOB. OIIK-1.2 JI1.3 IIpOBEpPKa
T'omonoruyeckuii psia. Ctpoenune. Mzomepus. JI1.4J12.1 3aJlaHuH,
®dusnyeckue croiictsa. JlabopaTopHbie U JI2.2J12.3 3aIuTa
MPOMBIIIICHHBIE CIIOCOOBI TIOTyICHHS. nabopaTopHBIX
Kpatkas xapakrepucTuka peakiuOHHOM pabor
cniocobnoctu /Cp/
Tema 14.3. Oxconpou3BoAHbIE OIIK-1.1 JIT.1J11.2 Jlexnus Oecena
yrIIeBo10po0B. ['oMostornyeckuii psa. OIIK-1.2 JI1.3 WJIH «JIHAJIOT C
Crpoenue. M3omepus. Ousnueckue JI1.4712.1 ayIuTOpHEn»
cBoiicTBa. JlabopaTopHBIE U IPOMBIILICHHBIE J2.2J12.3
crocoObl osrydeHus. Kpartkast
XapaKTEepUCTHKA PEaKIIMOHHON
criocobHocTH /JIex/
Tema 14.3. Okconpon3BOAHBIC OIIK-1.1 JI1.1J11.2 Ompoc,
yIIeBOAOPOA0B. ['oMonornyueckuit psia. OIIK-1.2 JI1.3 MIPOBEpKa
Crpoenue. Mzomepus. Puznyeckue JI1.4J12.1 3a/IaHUH,
cBoiicTBa. JlabopaTopHbIe ¥ TPOMBIIICHHBIE JI2.2J12.3 3aIuTa
cnocoObl omydenus. KpaTtkas 11a60PaTOPHBIX
XapaKTEepUCTUKA PEaKIIMOHHON pador
crniocobHOoCcTH /Cp/
Tema 14.4. KapOoHOBBIE KHCTOTBI U HX OIIK-1.1 JIT.1 JI1.2 Jlexrus Oecena
MIPOU3BOJIHBIE. 'OMOIOTHUECKUH pAl. OIIK-1.2 JI1.3 WM «AUAJIOT C
Crpoenue. M3omepus. Puznueckue JI1.4J12.1 ayAUTOPHEH
cBoiicTBa. JlabopaTopHBIE U IPOMBIILICHHBIC JI2.2J12.3
crocoOsI omyuyeHus. Kparkas
XapaKTEePUCTUKA PEaKIIMOHHON
criocodHoCcTH /JIex/
Tema 14.4. KapOOHOBBIC KUCIOTBI U HX OIIK-1.1 JIT.1JI1.2 Ormpoc,
Ipou3BOJHbIE. ['OMONIOrHYecKuil psi. OIIK-1.2 J1.3 IIPOBEPKa
Crpoenne. Mzomepus. Ousndeckne JI1.4J12.1 3aaHUH,
cBoiicTBa. JlabopaTopHbIe ¥ TPOMBIIICHHBIC JI2.2J12.3 3aIuTa
crocoOsI orydeHust. Kparkas nabopaTopHBIX
XapaKTEePUCTHKA PeaKMOHHON pabort
cniocodnoctu /Cp/
Tema 14.5. YraeBoas! /JIex/ OIIK-1.1 JI.1J11.2
OIIK-1.2 J1.3
JI1.4J12.1
J12.2712.3
Tema 14.5. Yrnesoast /Cp/ OIIK-1.1 JI.1J11.2 Ompoc,
OIIK-1.2 JI1.3 MIpOBEpKa
JI1.4J12.1 3a/IaHUH,
J12.2 J12.3 3aluTa
J1a00paTOPHBIX

pabot




Tema 14.6. AMUHOKHUCIIOTEHI. 3 2 OIIK-1.1 JI.1J11.2 0 0
IMonmunentuas! /J1ex/ OIIK-1.2 JI1.3
JI1.4J12.1
J12.2712.3
Tema 14.6. AMMHOKHCIIOTEL. 3 2 OIIK-1.1 JI1.1J11.2 0 0 Omnpoc,
Tomunentunst /Cp/ OIIK-1.2 JI1.3 MpoBepKa
JI1.4J12.1 3aaHnH,
JI2.2J12.3 3aIuTa
1a60PaTOPHBIX
pabot
Paznes 15. Kontpoas (3AUET)
3AYET /3auét/ 2 0 OIIK-1.1 JI1.1J11.2 0 0
OIIK-1.2 J1.3
JI1.4J12.1
JI2.2J12.3
Paznea 16. Kontpoas (AK3AMEH)
Ok3ameH /Dk3aMeH/ 3 36 OIlIK-1.1 J1.1J11.2 0 0
OIIK-1.2 J1.3
JI1.4J12.1
JI2.2J12.3
5. ®OH/JI OHEHOYHBIX CPEJICTB
5.1. IlpumepHBIiil NepedyeHb BONPOCOB K 3a4eTy
1. Ipenmer u 3amaun XUMUH. SIBICHNS QU3NYECKHE M XUMHYECKHE. MeCTo XHUMHH CPEIH SCTECTBEHHBIX HAayK. XUMHS U
OKOJIOTHSL.
2. OCHOBBI aTOMHO-MOJIEKYISIpHOM Teopuu. [loHsATHE aToMa, 37eMeHTa, BeuiecTBa. OTHOCUTENbHAS aTOMHAs U
OTHOCHTEJIbHAsI MOJIEKYIISIPHASI MACCHI.
3. Mob - equHUIA KOIMYecTBa BemiecTBa. MoJspHas Macca.
4. 3aKOHBI CTEXHOMETPHH: 3aKOH COXPAHEHMS MAcCCHI BEIECTBA, 3aKOH MOCTOSHCTBA cocTaBa. OTHOCHTENBHAS IIOTHOCTh
rasa.
5. Ctpoenue atoma. ATomMHOe sapo. M3otonbl. CTaOUIbHBIC U HECTAOWIBHBIC SIIpa.
6. JIBoiicTBeHHas: pUpoa d1ekTpoHa. CTpoeHHe MEKTPOHHBIX 000I049ek aToMOB. KBaHTOBEIE 4rcia. ATOMHbBIE
opbutanu. DNeKTPOHHBIE KOH(UTYpallMi aTOMOB B OCHOBHOM U BO30Y)KZI€HHOM COCTOSIHUSIX.
7. Otkpeitue . Y. MenzeneeBbIM NEpHOIUYECKOTO 3aKOHA M CO3JlaHHE NEPUOANUYECKOI CUCTEMBl XMMUYECKUX
sneMenToB. CoBpeMeHHast (OPMYNTHPOBKA IEPHOTMIESCKOTO 3aKOHA.
8. CrpoeHNe MeproMIecKOd CHCTEMBI: OOJBIINE W Majble IePUOJBI, TPYIIIBI U MOATPYIIIEL.
9. 3aBUCHMOCTb CBOMCTB 3JIEMEHTOB M 00pa3yeMbIX UMM COCAMHEHHH OT MOJOXEHHUS dJIEeMEHTa B MEPUOAUYECKON CHUCTEMeE.
10. Bupabr xummudeckoii CBS3W: KOBaJeHTHas (TTOJISIpHAs M HETOJSIPHAsS), HOHHAS, METaJUTHUEeCKasi, BOJIOPOTHAS.
11. MexaHu3MbI 00pa30BaHUS KOBAJICHTHON CBSI3M: OOMEHHBIN M JJOHOPHO-aKIENTOPHBIN. DHEPTHUs CBA3M.
12. ONeKTPOOTPULATENBHOCTD. [0MIPHOCTD CBA3M, MHIYKTUBHBIA 3((heEKT.
13. Kpatneie cBs3u. Moaens rubpunuzanuu opoutaneil. CBsa3b 3JIEKTPOHHOM CTPYKTYpPBI MOJIEKYS ¢ MX T€OMETPHUYECKUM

CTpoeHUeM (Ha IpUMepe COSTMHEHHI IEMEHTOB 2-T0 meproa). Jlenokanu3anus 3JISKTPOHOB B CONPSKEHHBIX CUCTEMAaX,
Me30MepHBIH 3 PeKT.

14. BanenTHocTb M crenenb okucneHus. CTpykrypHble (Gopmyisl. M3omepus. Buabl n3oMmepun, CTpykTypHas u
MPOCTPaHCTBEHHAs H30MEPHS.

15. ArperaTHbIE COCTOSIHHS BEIIECTB M MEPEXOAbI MEXIy HIMHU B 3aBHCHMOCTH OT TEMIIEPaTypsl M JMaBieHUs. [a3sl.
T'azoBble 3akoHBI. YpaBHeHHEe MeHeneeBa - Knanelipona. 3akoH ABoragpo, MOJISIpHBII 00beM.

16. Kunkoctu. Acconmanys MONEKylI B KHIKOCTAX. TBepasle Tema. OCHOBHBIE THIBI KPUCTAIUIMYECKUX PELIETOK:
KyOM4JecKne 1 rekcaroHaJIbHEIE.

17. Knaccuduxarust XMMUYECKAX PEakIuii: peaKiuu COSIUHEHHs, Pa3JIOKEeHNUs, 3aMeIIeHNs, 0OMeHa.

18. OKUCIUTETbHO-BOCCTAHOBUTENBHBIE peakuun. OnpeneneHiue cTeXUOMETPUIECKIX KOA(PPUINEHTOB B ypaBHEHHUAX
OKHCIIUTENbHO-BOCCTAHOBHUTEIBHBIX PEAKIIH.

19. Psan ctanapTHBIX AJIEKTPOIHBIX MTOTEHIUAJIOB.

20. TennoBbie 3 PeKThl XUMHYECKUX peakuuid. TepMoXuMuueckne ypaBHEHHs. Temnora (SHTaIbIus) 00pa3oBaHuUs
XMMHUYECKUX coeqUHEHNH. 3akoH ['ecca B CIIEICTBUS U3 HETO.

21. CKOpOCTh XUMHYECKHX PEaKIUi. 3aBUCHMOCTh CKOPOCTH PEaKIUH OT NPHPOABI M KOHICHTPAIINN PEearupyrOMnX

BEII[ECTB, AABJICHHUS, TEMIICPaTyphl, IPUMCHEHHNS KaTain3aTopa. KOHCTaHTa CKOPOCTH XUMHUYECKON peaKIuy. DHEPIus aKTHBAIIHH.
Karanus u xaranusatopsl.

22. O0paTUMOCTh XUMHUECKHX peakinid. XUMHYECKOe PaBHOBECHE M YCIOBHS ero cMerieHus, npuniun Jle [latense.
KoncranTa paBHOBecHs, CTENEHb IIPEBPAIICHNUS.

23. PactBopsl. PacTBOPHMOCTS BELIECTB U €€ 3aBUCHMOCTB OT TE€MIIEpaTyphl, JaBICHUS, IPUPOIBI pacTBopuTens. CocoOsl
BBIPAXKCHHS KOHIICHTPALIUU PACTBOPOB: MaccoBasi 10JIsl, MOJIbHAsSI 0JIs, MOJISIpHAst KOHIeHTpauus. Teepasie pacTBopbl. CIIIaBhL.

24. CunpHble U cadble 3JIeKTPOIUTHL DIEKTPOIUTHIe "CKasl auccormarmsa. KorcranTta aucconnanuu. CTeneHb
JIFICCOIHAITHH.

25. HonHble ypaBHEHUS! peakUuil.




26. CBoiiCTBa KUCIIOT, OCHOBAaHHUI U COJIEH B CBETE TEOPUH DJIEKTPOIUTHUECKON AMCCOLUMAINA AppeHuyca.
217. I'uaponus coneid.
28. DNEeKTPOJIN3 BOJHBIX PAaCTBOPOB M paciuiaBoB cojied. [Iporecchl, mpoTekaromue y KaToja U aHoa.

5.2. IlpumepHBIil NepedyeHb BONPOCOB K 3K3AMEHY

DK3aMEHAIMOHHBIN OMIIET COJEPIKUT 3 BOTpoca:

1 Bompoc u3 pasnena «TeopeTHdecKre OCHOBBI XHMHUID»

2 Bompoc - mpakTuyeckoe 3aganue «PaccranoBka ko3 ¢unnertoB 8 OBP MeTon0M 351eK-TpOoHHOTO OanaHcay
3 Bompoc — 3a/1aua

Bompocs! k 5k3aMeHy pa3zeneHsl Ha 2 9acTH:

- BOIIPOCHI JUTS OLIEHKU 3HAHUH TeopeTndeckoro Kypea (1,2 Bompoc)

- BOIIPOCHI [Tl OIICHKH MIOHMUMaHUs1/yMeHus (3 BOmpoc).

Bomnpocs! 17151 oLieHKH 3HaHUN TEOPETUYECKOTo Kypca

1. Ipenmer u 3aga4yn XUMUH. SIBICHUST QU3NYECKHE M XUMHYECKHE. MECTO XMMHH CPEIH €CTECTBEHHBIX HAYK. XUMHS U
DKOJIOTHSL.

2. OCHOBBI aTOMHO-MOJIEKYIsIpHO¥ Teopuu. [lonarue atoma, anemenTa, BemiectBa. OTHOCUTENbHAS aTOMHAs U
OTHOCHTEIIbHAS MOJIEKYISIPHAsL MACCHI.

3. Monb - equHHULIAa KONMWYEcTBa BemlecTBa. MoJspHas Macca.

4. 3aKOHBI CTEXHOMETPHH: 3aKOH COXPAaHEHHS MAacCHI BEIIECTBA, 3aKOH ITOCTOSHCTBA cocTaBa. OTHOCHTENBHAS TIOTHOCTH
rasa.

5. Crpoenue atoma. AtomHoe aapo. M3oronsl. CtabuibHble U HECTAOMIBHBIE SIpa.

6. JlBoiicTBeHHas Ipupoa 3neKTpoHa. CTpOSHUE MEKTPOHHBIX 000J04eK aToMoB. KBaHTOBEIE unclla. ATOMHBIE
opbuTany. DIEeKTPOHHBIE KOH(QUTYpPAIIMU aTOMOB B OCHOBHOM U BO30Y)KJICHHOM COCTOSTHUSIX.

7. Otxpsitre [l. M. MeneneeBsIM MepUOIMYECKOTO 3aKOHA U CO3JaHME MEPHOANYE-CKOH CHCTEMBl XUMHUYECKHX
aseMeHToB. CoBpeMeHHast HOPMYINPOBKA IEPHOIMYECKOTO 3aKOHA.

8. CTpoeHNe TIeproIIYecKO CHCTEMBI: OOJIBIINE W Majble TIEPHOJIBI, TPYIIIBI U MOI-TPYIIIHL.

9. 3aBHCHMOCTh CBOIICTB 3JIEMEHTOB M 00pa3yeMbIX UMH COCTUMHEHHI OT MOJO0XKEHUS 3JIEMEHTa B MEPHOANIECKON CHCTEMe.
10. Bunpl xumuueckoil cBs3M: KOBaJeHTHas (TIOJIIpHAs M HETOJIAPHAs), HOHHAS, METaJ-IMYecKas, BOJIOPOIHASL.

11. MexaHu3MbI 00pa30BaHUs KOBAJICHTHON CBS3U: OOMEHHBIH M JTOHOPHO-aKIENITOPHBIA. JHEPTUS CBSI3H.

12. DIeKTPOOTPHIIATENBEHOCTE. [0MAPHOCTE CBA3M, WHIYKTUBHBIA 3()(eEKT.

13. Kpatasie csa3u. Mogens rubpuausaruy opoutaneil. CBsi3b JIEKTPOHHON CTPYK-Typbl MOJEKYI C UX T€OMETPHUYECKIM

CTpOcHHEM (Ha IPUMepe COSTUHEHHH IIEMEHTOB 2-T0 Me-proja). Jlenokanu3alys 3JeKTPOHOB B CONPSDKCHHBIX CHCTEMAX,
ME30MEpPHBIN 3P PEKT.

14. BanentHocts u creneHs okucieHus. CTpykrypHble Gopmynsl. M3omepus. Buasl uzomepnn, CTpyKTypHas H
HIpPOCTPAaHCTBEHHAs H30MEPHS.

15. ArperaTHble COCTOSIHUS BEILECTB M MEPEXOAbl MEXIY HUMH B 3aBHCHMOCTH OT Te€M-IIEpaTypsl M AaBieHus. ['a3pl.
T'azoBrIe 3akoHBI. YpaBHeHHe MeHeneena - Kiranelipona. 3akoH ABOTaapo, MOJISPHEIH 00BeM.

16. Kunxoctu. Accommanys MOJNEKYI B KHIKOCTSX. TBepasie Terma. OCHOBHBIC THITBI KPUCTAIIMYECKUX PEIIETOK:
KyOMYecKHe U 'eKcaroHaJbHbIE.

17. Kiaccudukanyss XMMUYeCKUX PeaKIUil: peakini COSNUHEHHUs, pa3okKeHus, 3aMe-IIIeHns, OOMeHa.

18. OKHCIHTETBHO-BOCCTAHOBUTENBHEBIE peakiun. ONpee/ieHne CTeXHOMETPHIECKUX KO3(D(UINCHTOB B YPaBHEHUIX
OKHCIIUTENbHO-BOCCTAHOBUTEIBHBIX PEAKIIUH.

19. Psn craHmapTHBIX 37E€KTPOAHBIX MOTEHIUAJIOB.

20. Termossie 3P dexT XMMUUECKNX peakiuii. TepMOXUMHUIecKHe ypaBHEHHs. Ten-1oTa (SHTANBNN) 00pa3oBaHUsA
XHMHUYECKUX COeTUHEHUH. 3akoH ['ecca B CIIEICTBUS U3 HETO.

21. CKOpOCTh XUMHYECKHX PEaKLUil. 3aBUCUMOCTb CKOPOCTH PEAKLUH OT MPUPOAbI M KOHLUEHTPAIMU PEArUpYIOMINX

BEILIECTB, JaBJIECHUS, TEMIIEPATYPhI, IPUMEHEHHsI KaTanu3aTtopa. KoHcTaHTa CKOPOCTH XMMUYECKOHM PEaKIUN. DHEPTUsl aKTUBALMH.
Karanus u xaranus3aropsl.

22. OO0paTUMOCTh XUMHUECKUX peakiuid. XUMHYECKOe PaBHOBECUE M YCIOBHUS €ro cMme-leHus, npuHuumm Jle Illarense.
Koncranrta paBHOBeCUS, CTENIEHb [IPEBPALLEHNUS.

23. PacTBOpBI. PacTBOPHMOCTE BelecTB U e 3aBUCUMOCTh OT TEMIIEPATyphl, JaBICHUS, MPUPOBI pacTBoputels. CiocoOs!
BBIPAXKEHHS KOHIIEHTPAIUU PAaCTBOPOB: MaccoBasi JIOJs, MOJIb-HAs OIS, MOJISpHAs KOHIEHTpalus. TBepabie pacTBOpsI. CIUIaBHI.

24, CubHbIe U cradble 3JIEKTPOIUTHL DICKTPOIUTHYE "CKasi auccormarms. Koncranta auccounarnuu. CTeneHb
JIFICCOITHAITHH.

25. HonHble ypaBHEHUS peakLuUil.

26. CBoJiCTBa KUCIIOT, OCHOBAaHUH U COJIEH B CBETE TEOPUH DJIEKTPOIUTHUECKON AUCCO-IIMALUN AppeHHyca.

27. I'uaponus coneid.

28. DNeKTpoin3 BOJHBIX PAcTBOPOB M paciuiaBoB cojeil. [Ipoueccsl, mpoTekaromume y KaToja U aHo/a.

Bompoce! Ha OIIeHKY NOHUMaHHS/ yMEHHI

B ypaBHEHHH peakIiy pacCcTaBUTh KOAPPHUIIMEHTH METOJIOM 3JICKTPOHHOTO Oananca. Ha-mucaTh moypeakiiui OKHCICHUS 1
BoccTaHOBJeHHS. ONpPEIeUTh OKUCIUTENb U BOCCTAHOBHUTEIb.

H2S + HCIO = S + HCI + H20

KOH + CI2 = KCIO3 + KCI + H20

K2MnO4 + H20 = KMnO4 + MnO2 + KOH

PbS + H202 = PbSO4 + H20

CaH2 + H20 = Ca(OH)2 + H2

Nk v =




Na3[Cr(OH)6] + NaOH + PbO2 = Na2CrO4 + H20 + Na2[Pb(OH)4]
Pb(NO3)2 = PbO + NO2 + O2

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

TiO2 + C + CI2 = TiCl4 + CO

NaBrO3 + H2S04 + NaBr = Br2 + Na2S0O4 + H20

Cul + H2S04 + KMnO4 = CuS0O4 + 12 + MnSO4 + K2S0O4 + H20
Fe(NO3)2 + 02 + H20 = Fe(NO3)20H

H5106 = 1205 + O2 + H20

K2Se + NaNO3 = K2SeO4 + NaNO3

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

(NH4)2Cr207 = Cr203 + N2 + H20

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

AgNO3 = Ag + NO2 + 02

NH3 + Br2 = N2 + NH4Br

B + NaOH + 02 = NaBO2 + H20

Cu(NO3)3 = Cr203 + NO2 + 02

Fe203 + KNO3 + KOH = K2FeO4 + KNO2 + H20

Cr203 + Na2CO03 + 02 = Na2CrO4 + CO2

Na2S03 = Na2S + Na2S04

BrO2F = BrF3 + Br2 + 02

Cr203 + NaNO3 + NaOH = Na2CrO4 + NaNO2 + H20
HMnO4 = MnO2 + O2 + H20

Br2 + SO2(r) + H20 = HBr + H2SO4

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

PbO2(t) + HNO3 + H202 = Pb(NO3)2 + O2(r) + H20
KMnO4 + H202 = MnO2(t) + O2(r) +H20 + KOH

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

K2Cr207 + H2S0O4 + K2S03 = Cr2(S04)3 + H20 + K2S04
FeSO4 + HNO3(kon1.) = Fe(NO3)3 + NO2(r) + H20 + H2S04
Cu(t) + H2SO4(kon11.) = CuSO4 + SO2(r) +H20

KI + CI2 = I2(t) + KCl

H202 + KOH + MnS0O4 = H20 + MnO2(1) + K2SO4

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

12(t) + CI2 + H20 = HIO3 + HCl

CuS(t) + HNO3(koH11.) = CuSO4 + NO2(r) + H20
Na3[Cr(OH)6] + Na202(t) = Na2CrO4 + NaOH + H20

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

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

H2S + HNO3(xoni) = S + NO2(r) + H20

Al(t) + NaOH + H20 = Na[Al(OH)4] + H2(r)

KMnO4 + K2S03 + H2SO4 = MnS0O4 + K2S04 + H20
KMnO4 + K2S03 + H20 = MnO2 + K2S04 + KOH

KMnO4 + K2S03 + KOH = K2MnO4 + K2S04 + H20
KMnO4 + H2S + H2SO4 = MnSO4 + K2S04 + S + H20
K2Cr207 + SO2 + H2S04 = Cr2(S04)3 + K2S0O4 + H20
K2Cr207 + KI + H2S04 = Cr2(S04)3 + K2S04 + 12 + H20
KMnO4 + HCI = CI2 + MnCI2 + KCI + H20

KI + H202 =12 + KOH

12 + H202 = HIO3 + H20

HCIO + H202 = HCI + 02 + H20

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

NaBr + H2SO4 + NaBrO3 = Br2 + Na2S04 + H20
(NH4)2Cr207 = Cr203 + N2 + H20

Na2S03 +KMnO4+ H2S04(pa36)= Na2S04 + MnSO4 +H20+K2S04
Na2S03 + KMnO4 + H20 = Na2S04 + MnO(OH)2 + KOH
Na2S03 + KMnO4+KOH = Na2S04 + K2MnO4 + H20

KI + K2Cr207 + H2S04 (pa36) = 12 + Cr2(SO4)3 + H20 + K2S04
H2S + K2Cr207 + H20 =S + Cr(OH)3™ + KOH

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

FeSO4 + H202(xoum)+ H2SO4(pa36) = Fe2(SO4)3 +H20

12 + Cl12 + H20 = HIO3 + HCl

NaClO2 + KMnO4 + H2S04 (pa36 ) = NaClO3 + MnSO4 + H20 + K2SO4
KI + H202 =12 + KOH

H202 +Hg(NO3)2 = O2-+ Hg2(NO3)2 +HNO3

HI + HNO2 = 12 + NO-+ H20

(NH4)2Cr207=N2+Cr203+H20




74, SO2 + K2Cr207 + H2S04 (pa36) = Cr2(SO4)3 + K2S04 + H20

75. FeCl3 + H2S = FeCI2 + S + HC1

76. FeCl3 + H2S = FeCI2 + S + HCI

77. Cu + HNO3(pa36) = Cu(NO3)2 + NO + H20

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

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

3agaun. CriocoObI BEIpaKEHUS CONIEPKAHUS pACTBOPEHHOTO BEIleCTBAa B pacTBOpe. PacTBO-puMOCTb.

1. Haiiti MaccoByro HOJIIO IIOKO3BI B pacTBope, cojepskameM 250 r Boasl u 40 T TIIFO-KO3BL.

2. Ckounbko rpamMmmoB Na2SO3 motpebyercst i mpurotosieHus 5 1 8 %-Horo (o Mac-ce) pactBopa (p=1,075 r/mm)?

3. 1 Mt 25 %-Horo (1o Macce) pactBopa coaepkut 0,458 T pacTBopeHHOTO BeliecTBa. KakoBa IMIOTHOCTH 3TOTO pacTtBopa?
4. Hx 400 r 50 %-soro (mo macce) pactBopa H2SO4 srmapusanuem ymanunu 100 r Bo-as1. UeMy paBHa MaccoBasi JOJS
H2S04 B ocraBmemcs pactBope?

5. IIpu 25 °C pactBopumocts NaCl B 100 r Boapl. Haittu maccoByto mosto NaCl B Ha-CBIIIIEHHOM pacTBOpE.

6. Ckonbko rpammoB 30 %-noro (o macce) pactBopa NaCl HyxHO 106aBuTh K 300 T BOABI, 4T0OBI TOITY4UTh 10 %-HbIi
pactBOp conu?

7. B kaxoit macce Bozbl Hazo pactBopuT 67,2 1 HCl (00beM M3MepeH IMpy HOPMAabHBIX YCIOBHSIX), YTOOBI MOIYdUTh 9 Yo-
HEIH (10 Macce) pactBop HCI?

8. Kakyro maccy 20 %-noro (o macce) pactBopa KOH namo mo6aButs k 1 kr 50 %-Horo (1o macce) pactBopa, 4ToObI
HOTY4IUTH 25 %-HbIH pacTBOp?

9. Onpeznenure MaccoBYIO JI0JIIO BELECTBA B pacTBope, nosydeHHoM cMmemenueM 300 r 25 %-noro u 400 r 40 %-Horo (mo
Macce) pacTBOPOB 3TOTO BEIECTBA.

10. 13 400 r 20 %-Horo (110 Macce) pacToBpa IIpU OXJIAXKICHUH BhIIENUIOCh 50 T pac-TBOPEHHOTO BemiecTBa. UYemy paBHa
MaccoBasi I0JIsl TOTO BELIECTBa B OCTaBILEMCS pacTBope?

11. Kaxoit 06veM Bogbl Hamo npudasuth k 100 Mir 20 %-Horo (o macce) pactBopa H2S04 (p=1,14 r/mi), 9T0OBI MTOTYIUTH
5 %-Hblii pacTBOp?

12. K 500 mn 32 %-noit (mo macce) HNO3 (p=1,20 r/mm) npubasunu 1 11 Boasl. Uemy paBHa maccoBas pons HNO3 B
MOJY4eHHOM pacTBope?

13. Jo xakoro o6wvema Hamo pazbaButh 500 mi 230 %-Horo (mo macce) pactBopa NaCl (p=1,152 r/mi), 9ro0bl OTYduTH 4,5
%-ns1it pactBop (p=1,029 r/mm)?

14. HaiitTi MaccoByro 10J110 a30THOM KHCIOTHI B pacTBope, B 1 11 koToporo coxepxurcs 224 v HNO3 (p=1,12 r/mn).

15. ITmotHOCTE 26 %-HOTO (110 Macce) pacroBpa KOH pasna 1,24 r/mi. Ckomsko monreit KOH waxoantes B 5 1 pactBopa?
16. B 250 r Boxe! pactBopeno 50 r kpucramtoruapara FeSO4-7H20. Beraucnurs Macco-ByK JOIK KPUCTAIIOTMApaTa U
6e3BoaHoro cynbara xenesa (II) B pactBope.

17. Haiitu maccel Bogsl u MenHoro kyrmopoca CuSO4-5H20, HeoOxoauMble Ui TPUTO-TOBJICHUST OJHOTO JIUTPa PacTBOpA,
conepaxamiero 8% (macc.) 6e3BonHoi comm. [TmotHOCTE 8 % pactBopa CuSO4 pasHa 1,084 r/mi.

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

19. Ckonbko mosierd MgSO4-7H20 namo npu6aButh k 100 MoisiM Bojbl, 4T0OBI TIOTY-4uTh 10 %-HbIH pacTBop (MO Macce)
MgS04?

20. Omnpenenure MaccoByto noito CuSO4 B pacTBOpe, MOJTY4EeHHOM MpH pacToBpeHnu 50 I MEAHOTO Kymopoca
CuS0O4-5H20 B 450 r BOIBL.

21. B kakoit Macce BOIBI HY)KHO pacTtBopuTh 25 r CuSO04-5H20, uro0s1 onyduth 8 %-Helid pacTBop (10 macce) CuSO4?
22. Ckonpko rpammoB Na2S04-10H20 nano pactBoputs B 800 r Boxsl, 4ToObI momyunts 10 %-Hel pacTBop (1O Macce)
Na2S04?

23. Ckobko TpaMMoB 2 %-Horo (1o Macce) pactBopa AgNO3 nmaayr npu B3aumozencT-Buu ¢ u3dobitkoM NaCl 14,35 ¢
ocanka AgCl?

24, Haiitu maccy NaNO3, neob6xonumyro aist nmpurotosienust 300 ma 0,2 M pacTtBopa.

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

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

27. Juns medirpanusamuu 30 ma 0,1 H. pacTBopa menoun notpedboBanock 12 mi pacTBopa KUCIOTeL. Ompenenurs
HOPMAJIBHOCTh KUCIIOTHI.

28. Haiitu mossipHOCTh 36,2 %-Horo (110 Macce) pactBopa HCI, mioTHOCTh KOoTOpOTo 1,18 r/mit.

29. B xaxom o6wseme 1 M pactBopa u B kakoM oOwseMe 1 H. pacTBopa comepxurcs 114 v Al2(SO4)3?

30. PactBopumoTh xmopuna kagmus npu 20 °C pasaa 114,1 v B 100 r Boasl. BEIYMCINTS MAaccoBYIO JOJIO U MOJSUTBHOCTH
CdCI2 B HaCBIIIEHHOM pacTBOPE.

31. CKOIIBKO MIJUTHITHTPOB 96 Y%-HorOo (110 Macce) pactBopa H2SO4 (p=1,84 1/mMi1) HY)XKHO B34Th AJIS NPUTOTOBIEHHS | JI
0,25 H. pacTBOpa?

32. Cxonbko munmiutpoB 0,5 M pactBopa H2SO4 moxxHO mpuroToButh u3 15 mi 2,5 M pacrsopa ?

33. Kakoit o6wem 0,1 M pactBoap H3PO4 moxHO mpurotoButh U3 75 mi 0,75 H. pac-TBopa?

34. Kaxoit 06vem 6,0 M pactBoap HCI myxHO B3sTH Ut npurotoBierus 25 mia 2,5 M pactsopa HCI?

35. ITnotrocTs 40 %-Horo (10 Macce) pactBopa HNO3 paBHa 1,25 r/mi. PaccuntaTs MONAPHOCTh U MOJSUTBHOCTH 3TOTO
pacTBopa.

36. BbIaucuTh MaccoByro JIOJIO THApokcHuaa Hatpus B 9,28 H. pactBope NaOH (p=1,310 r/mmn).

37. B 1 xr Bogs! pactBopeno 666 r KOH; mmotHOCTs pacTBopa paBHa 1,395 r/min. Haii-t: a) maccoByro nomo KOH; 6)
MOJISIPHOCTB; B) MOJISUTEHOCTb.

38. ITnotHOCTH 15 %-HOTO (10 Macce) pactBopa H2SO4 pasna 1,105 r/Mi1. BerauciuTh: a) HOpMaJIBHOCTB; 0) MOJISIPHOCTE;

B) MOJISZIBHOCTH PacTBOpA.
39. ITnotHOCTH 9 %-HoOro (MO Macce) pactBopa caxapos3sl C12H22011 pasna 1,035 r/mi1. BEIMUCIUTB: a) KOHIEHTPALIUIO




caxapo3sl B T/11; 0) MOJISIPHOCTB; B) MOJISUIBHOCTB PacTBOpA.

40. Haiiti Maccy BObI, HEOOXOIMMYIO JJIsi HPUTOTOBJICHHS PACTBOpa XJIOopuaa HaTpusi, coneprkamero 1,50 mons NaCl na
1000 r H20, ecnu umeercs 10 r NaCl.

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

42. Kakoit 06vem 0,05 H. pacTBOopa MOxkHO monyuuts w3 100 ma 1 H. pacTBopa?

43. kakoit 00bemM 2 M pactBopa Na2CO3 nHamo B3sTh Ui ipuroToBienus 1 i 0,25 H. pactBopa?

44. CKOJIBKO MIJUTHIIUTPOB KOHIICHTPHUPOBAHHOM constHON KncnoTsl (p=1,19 /M), co-mepxammeit 38 % (mmo macce) HC,
HY)KHO B34Th JUIsl IPUTOTOBJICHUS 1 11 2 H. pacTBOpa’?

45. K 100 mi 96 %-noii (mo macce) H2SO4 (mmotHocts 1,84 r/min) npubasman 400 mu Bozsl. [lomyduiicst pactBop
TUIOTHOCTBIO 1,220 T/MII. BBIYHCIIUTH €r0 SKBUBAJICHTHYIO KOHIICHTpA-IIHIO B MaccoBYro oo H2SO4.

46. Paccuntath HOPMaTBHOCTH KOHIICHTPHPOBAHHOM COJITHON KHCIOTHI (IUIOTHOCTH 1,18 T/Mi), comepxameit 36,5 % (macc.)
HCL

47. Kaxoit 06vem 10 %-Holi (110 Macce) cepHoi kucioThl (p=1,07 r/mi) moTpebyercs Uil HEWTpalInu3aluy pacTBoOpa,
conepsxkaniero 16,0 r NaOH?

48. Nmeercs pactBop, B 1 1 kotoporo comepxkurcs 18,9 r HNO3, u pactBop, comepxa-muii B 1 1 3,2 r NaOH. B xakom
00BEMHOM OTHOLICHHH HY)KHO CMEIIATh 3TH PACTBOPBI IS MTOIY-YEHHS PACTOPa, MMEIOIIEr0 HEUTPAIBHYIO PEaKIHIO?

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

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

51. Jnsa wetitpammzanuu 20 mut 0,1 H. pacTBopa KuCIOTH moTpedoBanock 8 mi pactBopa NaOH. Ckonpko rpaMmmoB NaOH
comepxurT 1 1 3T0To0 pacrsopa?

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 motpe6o-Basicst ObI 17151 TOH ke 1enu?

53. Jlis HeHTpanu3ammu pacTBOpa, cofepikamero 2,25 T KHCIOTHl MOTpedoBaIocsk 25 MiI 2 H. pacTBOpa IIETOYH.
OnpenenuTts 5KBUBAJICHTHYIO MacCy KHUCIIOTHI.

54. Ha neitrpanuzanuro 20 mn pactBopa, coaepxkamero B 1 i 12 r menoyu, u3pacxono-saHo 24 miu 0,25 H. pactBopa
KHCTIOTHI. PaccunTaTh SKBUBAJICHTHYIO MAcCy IIEIOYH.

55. Kaxkoit o6veM 15 %-Horo (o macce) pacrsopa H2SO4 (p=1,10 r/mn) moTpebyeTcs Ui MOTHOTO pacTBOpeHus 24,3 r
Mg? 27,0t Al?

56. Jlns nomaoro ocaxnenus BaSO4 u3 100 r 15 %-noro (o macce) pactBopa BaCl2 motpeboBaiiocs 14,4 mn H2SO4.
Haiitu HopmanbHOCTB pacTBopa H2S04.

57. Kaxoit o6veM 96 %-Holt (110 Macce) CepHOM KHCIOTHI (IIIOTHOCTh 1,84 I/MI) M Ka-Kyl0 Maccy BOJBI HY)KHO B3ATb IS
npurorosiexus 100 mi 15 %-Horo (o mMacce) pactBopa H2SO4 (p=1,10 r/mi).

58. B 500 r Bomsr pactBopeno mpu HarpeBanuu 300 r NH4CI. Kakas macca NH4CI BbI-genutcst U3 pacTBopa MpH
oxnaxzaeHuu ero 10 50 °C, ecnmu pactBopumocts NH4CI mpu st0it Tem-niepatype paBHa 50 r B 100 r BogsI?

59. PacrBopumocts xnopata kanus npu 70 °C pasna 30,2 1, a ipu 30 °C — 10,1 r B 100 r Bogsl. CKOJIBKO TpaMMOB XJjiopaTa
kanust Beigenutes u3 70 r HaceimenHoro rpu 70 °C pactBopa, eciu ero oxiaauts 10 30 °C?

60. Koadpdumuent pactBopumoctu cynsdara meau npu 30 °C pasen 25 r B 100 r Bogsl. byner mu npu 370i Temnepartype 18
% pacTBOp COJM HACHIILEHHBIM?

61. CKOJIBKO TPaMMOB HUTpaTa Kaius BeIKpucTauuzyercss u3 105 r HackimenHoro mpu 60 °C pactBopa, €ciu OXJIaTuTh €ro
1o 0 °C? KoaduumeHTs pacTBOPUMOCTH COJIH MIPH YKa3aH-HBIX TeMITepaTypax cooTBeTcTBeHHO paBHBI 110 1 13 B 100 T BOBL

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

ra3, ecjy BBIACIUTH €0 U3 BOJBI M IPUBECTH K HOpMaJbHBIM ycioBusiM? PactBopumocts CO2 nipu 0 °C paBna 171 mu B 100 M
BOJIBL.
63. PactBopumocts ammuaka npu 20 °C paBHa 702 mn B 1 mut Boasl. HaliTu MaccoByt0 J0JII0 aMMHMaKa B HACBILIEHHOM

5.3. TemaTuka KypcOBbIX padoT (KypCOBBIX NPOEKTOB)

He npenycmorpeno VII

5.4. ®oHA OLEHOYHBIX CPEACTB JJIf NPOBEICHUS TEKYIEro KOHTPOJISI

JlabopaTtopHast paboTa BBITOTHIETCS KOKABIM CTYICHTOB HHANBUAYATHHO. J{JIs 9KOHOMHY BpEMEHH U 00Jiee TIIyOOKOTO
OCMBICJICHUSA na6opaT0pH01‘/’1 pa60TH HCO6XO,HI/IMO B IIpoecce CaMOIIOATOTOBKU NPOYUTATH OIMMCAHUE OTIBITOB, YaCTUIHO
3aM0JIHUTH HPOTOKOJ JIADOPAaTOpHOM padoThl. Ha KaXkioM 3aHSATHH TOCIIE BBIMOIHEHHS 3KCIIEPUMEHTAIBHOM 4acTH HPOBOIMUTCS
TEKyIIUH KOHTPOJIb 110 YCBOSHHUIO ydeOHOTro MaTepuana. CTyleHTy peataracTcss HECKOJIBKO BOIPOCOB, HA KOTOPBIE OH JJAET OTBET
WA YCTHO, NI B TUCBMEHHOM BHUJIC. Ecmm CTYACHT IMPABUIIbHO OTBCTUJI HA MPCIJIOKEHHBIC BOIIPOCHI, 3HAYUT, MaTCpHal TEMbI UM
YCBOEH, ¥ OH IOJIy4aeT 3a4eT 110 JaHHOi TeMe.

Takum 06pazoM, hOH/ OIIEHOUHBIX CPEJICTB O JaHHOH (hOpME KOHTPOJIS BKIIIOYAET B ce0st 2 31eMeHTa:

- TpeOoBaHU K 0QOPMIICHHIO OTIETa;

- JOMOJTHUTENbHBIE BOIIPOCHI JUIS 3aIUTHI JIAOOPaTOPHOI pabOTHL

TpeboBaHMA K 0(OPMIIEHHIO OTYETA IT0 Ta00PAaTOPHEIM paboTaM

BBEJIEHUE

O611me TpeboBaHMA K BBITOJHEHUIO Ja00paTOPHBIX paboT

ITepen BBITOIHEHUEM J1a0OPATOPHOTO IIPAKTUKYMa HEOOXOANMO Ha BBOJHOM JIa0OPATOPHOM 3aHATHH U3YYHTH OOLIHE MpaBuiIa
TIOBE/ICHUS M TEXHUKY O€301TaCHOCTH IPH BEITTOJHEHHUH JIAO0PATOPHBIX pabOT 10 XUMHH, CIIMCOK JINTEPATyphl PEKOMEHTyeMOH [UIs
UCIIONI30BaHMs IPH HOATOTOBKH K BRIIOTHEHHUIO Ta00PaTOPHBIX paboT u «TemaTHueckuii miIaH 1abopaTOPHBIX paboT»,
UMEIOLMHCS B J1a00paTopHu.

IMopsimok TOATOTOBKH K BBITIOJIHEHHUIO JIAOOPaTOPHOI pabOTHI:




CTyIeHT JOJDKEH SIBIATHCS Ha Ta00paTOpHBIE 3aHATHS TOATOTOBICHHBIM K 1a00paTOPHOH paboTe, BEIOIHEHHE KOTOPO
HpeTycCMOTPEHO TEMATUUECKUM TUIAHOM Ha COOTBETCTBYIOILYIO 1aTy.

ITpenBapuTenbHast HOATOTOBKA K pad0OTe BKITIOYAeT 0(OpPMIICHIE TIEpBOH M BTOPOIl YaCTH OTYETa IO COOTBETCTBYIOIIEH (hopme H
BBIIIOJTHEHHE 33JaHUS JUIS CAMOCTOSITEIIFHOI ITOJTOTOBKYU K yKa3aHHOU J1abopaTopHOIt paboTe ¢ HCIOIb30BAHIEM MAaTEPHAIOB
JeKIMH, ydeOHUKA U TaHHBIX METOJANYECKUX YKa3aHHUH.

Oruer o npeacrosiieit padore odopmirsercs 1o cnenyronieii popme: 1aTa BBINOIHEHUs padoThl, Ne 1abopaTopHOit paboThl,
Ha3BaHHe paboThL, | TeopeTueckast 4acTs, I mpakTudeckas 4acTs.

Teoperuueckas yacTh - B pa3jese H3IararoTcs OCHOBHbIE ITIOHATHSI, 3aKOHBI, pacueTHbIE (JOPMyIBI, KOTOPBIE HEOOXOAUMO YCBOUTH
JUISL CO3HATEIBHOT'O BBITOJIHEHHUS SKCIIEPUMEHTa U IPAMOTHOH 00pabOTKH pe3ynbTaToB. [lepedeHb MOHATHIT U 3aKOHOB UMEEeTCs B
METOIMYECKUX YKAa3aHHUAX K COOTBETCTBYIOIIEH Ta00paTOpHOH paboTe B pasesie «TeopeTndeckas 0a3za SKCIIepUMEHTay, C
UCIIONIb30BaHHEM KOTOPBIX BRIBOASATCS (JOPMYIIBI UIs pacdeTa ONpeesieMoii B paboTe BeTHIHHBL. B KOHIlEe pa3zena IpHBOAITCS
peleHurs 1 pe3yabTaThl BBIIOJHEHUS 3aaHUH I CAMOCTOSTENbHOM MOATOTOBKH K COOTBETCTBYIOLIEH 1abopaTopHOil pabdoTe.
ITpakTHdeckas 4acTb - B paszielie MPUBOJUTCS:

PHUCYHOK U OIUCAHUE OIBITHON YCTAHOBKUY;

nepedeHb HEOOXOAUMBIX PEAKTUBOB, MIOCYABI, BCIOMOTATEIIbHBIX MAaTEPUAIIOB,

U3MEPUTEIBHBIX TPUOOPOB (JUI M3MEPUTENBHBIX TPHOOPOB YKa3aTh KI1acC TOYHOCTH, LIEHY AENICHNs) B METOANYECKHUX YKa3aHUAX K
BBITTOJTHEHHIO COOTBETCTBYIONIEH TabopaTopHOii paboTHl);

TUIaH HKCIICPHMEHTA,;

YpaBHEHMsI peaKiuii;

Tabyuna IS 3aIKCH PEe3yNIbTaTOB U3MEPEHUH.

Iopsox BeIMOTHEHHS Ta00paTOPHOI pabOTHI

Ha naGopaTopHOM 3aHSATHH CTYAEHT y4acTBYeT B MHIUBUIYaIbHOM cOOECEIOBAHUH C MPEIoAaBaTeNeM MO COACPKAHHIO
npezcrosieit padotsl. [IpenonaBaTens enaer 3akiI0UeHIE O TOTOBHOCTH CTyAEHTa K paboTe 1o coaepxanuio 1 u 2 yacrei
OTYeTa, pe3yJbTaTaM BBIIIOJHEHUS 3a/1aHus Ul CAaMOCTOSATENbHOM IOATOTOBKY, KOTOPBIE MPEACTABIISAIOTCS B BUJE CIIEAYIOLIUX
grileniing

B ciyuae 1ocTaTo4HOrO ypoBHS HOATOTOBKH CTYAEHT MOIy4aeT AOIYCK K BBIIOIHEHUIO IKCIIEPUMEHTA U 110/ HaOII0eHUEM
n1abopaHTa BBITIOJIHSAET pabOTy B COOTBETCTBHY C IUNIAHOM 3KCIIEPHMEHTA, BHOCHT PE3yIbTaThl H3MEPEHHH B TaONHILy, IPOBEPsIET
NOJIy4€HHBIE PE3yNbTaThl U IPABUIBHOCTD UX 3aIMCHU Y IIpenojaBaTess. B ciydae HenpaBUIBHOIO U3MEPEHUS U 3aIIUCH
HOJYJIEHHBIX PE3ylNbTaTOB CTYIEHT HOBTOPSET U3MEPEHHS U KOPPEKTUPYET 3aIIUCH Pe3ylIbTaTOB, I0O3TOMY PE3y/IbTaThl H3MEPEHU
Ha [IEpBOM dTare Lenecoo0pa3Ho BHOCUTh kKapaHaamoM. [1pu qocTukeHnu pasyMHBIX pe3yabTaTOB U MPABUIBHOTO UX BHECEHUS B
TabIHIly HEOOXOANMO TIPHBECTH B OPAIOK pabodee MecTo, CIaTh METOAMIECKHE YKa3aHHs1, 000pyI0BaHHE ISKYPHOMY HIIH
71a00paHTy U MOIHCATh TaOJIHIly SKCIIEPUMEHTANBHBIX JaHHBIX Y IpernoaBarteis. B 3ToM ciydae cTyneHTy 3a4nThIBaeTCS
BBIIIOJTHEHHE SKCIIEPUMEHTA, eMy ClIeqyeT MIPUCTYMUTh K 00paboTKe pe3ynbTaToOB U COCTABICHUIO CIEYIOIEro pa3iena oT4era -
[II Pac4eTsl 1 BEIBOJBI.

B paznene momKkHBI OBITH IPEICTABICHEL:

Pacuer onbITHOTO 3HauUeHUS (XOMBITH.) ONpeAeIsieMOil BENUYHHBI ITyTeM MOJCTAaHOBKH B PacYETHYIO (hOPMYITy COOTBETCTBYFOIIUX
TaOIUYHBIX JAHHBIX.

Pacuer Teopermyeckoro 3HaueHHS (XTE0p.) ONpeesieMOii BEIMIMHEI IT0 COOTBETCTRYIONIEH (Gopmyre.

Pacuer oTHOCUTENBHOM OMIMOKY ¢ TOYHOCTHIO 70 0,1%.

IIpu npoBeneHUN pacueToB ¥ BHECEHUU YUCIOBBIX 3HAUCHUH Pe3ylbTaTOB H3MEPEHUI U pacyeToB B TaOIHILy HEOOXOAUMO
PYKOBOJICTBOBAThCSI OOIIMMU IIPaBHIIAMH 110 00pabOTKE pe3yNbTaTOB U3MEPEHUH.

ITocne 3aBepuenus 111 yactu otuera, OH craeTcsa Ha PoBepKy. I1ocie Mo10XUTENbHBIX PE3y/IbTaTOB IIPOBEPKU OTUETA JAHHAS
paboTa cunuTaeTcs BBIIOJIHEHHOM.

CTyIeHT JOMyCcKaeTCsl K 3K3aMeHy 10 JUCLMILUIMHE, €CIIH UM B TE€UE€HHE CEMECTPA BBIIOJIHEHBI BCE IPEAYCMOTPEHHbIE
TEeMaTHYECKIM IUIAaHOM J1a00paTOpHBIE pabOTHI, MOYYCHBI TIOJIOKUTENBHEBIC Pe3YIbTATHI ITPH BBOJAHOM KOHTPOJIE, KOHTPOJIBEHOMH
paboTe 1 BBIITOIHEHB! HHANBUTyaJIbHBIC 3aIaHUS IT0 COOTBETCTBYIOIIMM Pa3zenaM IIPOTPaMMBI.

Bormpocs! 1u1st 3a1muts! 1a60paTopHOit padboTh

Bompocs! u 3agaun k 1abopaTopHOH pabOTe CKOPOCTH XUMHUYECKOH peakiumy

Uro Ha3bIBaeTCs CKOPOCTBIO XUMHUYECKON peakuuu? B Kakux eIMHHIAX OHA H3MepsieTcs?

Kaxkue (akTops! BIUSIOT Ha CKOPOCTh XUMHUYECKON peakuuu?

3aBUCUMOCTb CKOPOCTH PEAKIIMU OT KOHUEHTPALUU PEArupyrolIUX BELIECTB B TOMOI€HHON CHCTEME.
3aBUCHMOCTb CKOPOCTH PEAKLMU OT KOHLUEHTPALUU PEarupyroliuX BEIECTB B F€TEPOICHHON CUCTEME.
3aKkoH NIEHCTBYIONIMX Macc.

KoHcTaHTa CKOpOCTH XMUMHYECKON PEAKIIUH.

BrnmsHmIe TemmepaTypbl Ha CKOpOCTh XMMHUeckux peaknuil. [Ipasmino BarTt-T'odda.

UYro Takoe KaTanu3aTop, KaTall3 U MHTHOUTOP, IUIS YerO OHH HYXKHBI?

. KakoB MexaHU3M AeHCTBUs KaTalH3aTOPOB B TOMOTEHHOI U rereporeHHoi cucremax?

10. BrIpasure MaTeMaTHUECKH CKOPOCTH HPSMBIX M OOpATHBIX PEaKIIHiA:

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

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

XNk~

11. Bo ckonbko pa3 yBeIMUYUTCS CKOPOCTh PEeaKiMU IMpH noBbimeHuH temmeparypsl ¢ 20°C mgo 50°C, ecnu TemnepaTypHBIi
k03¢ dHUnneHT paBeH 3.
12. Bo ckonbko pa3 cienyer yBeTHMUUTh KOHLEHTpalmio BemectBa B2 B cucreme 2A2(r.) + B2 = 2A2B(r.), yTo05I pH

YMEHBIICHUH KOHIIEHTPaluK BeliecTBa A B 4 paza CKOPOCTb NPSIMOI

peaKIy He H3MEHMIIACh.
13. B cucreme CO + Cl2 = COCI2 xonnenTpanuio yrapHoro rasa yesenuawia ot 0,03 mo 0,12 mMoib/1, a KOHIIEHTpanuio
xsopa — ot 0,02 1o 0,06 monb/11. Bo ckonbKO pa3 Bo3pociia CKOPOCTh MPSIMOM peakuuu?




14. UeMmy paBeH TeMIepaTypHBIH K03(GHLIUEHT CKOPOCTU PEAKIUH, €CIIU IPH YBEIUYEHUH TeMIeparypsl Ha 30 rpamycoB
CKOPOCTB peakIny Bo3pacTaer B 15,6 pas.

15. Ipu 150°C HexoTopas peaknus 3akaH4duBaercs 3a 16 munyT. [IpnHEMas TemmepaTypHbIH KoddduImeHT ckopocTu
peaKIiy paBHBIM 2,5, pacCUUTaTh, 4epe3 KaKoe BpeMs 3aKOHUUTCSA 3Ta PEeakiys, eClIi IpoBoauTs ee: a) mpu 200°C; 6) mpu 80°C.

Bompoce! 1 3a1a4n K 1a00paTOpHO paboTe « XMMHIECKOE PABHOBECHE

1. Kaxkme peakuny Ha3pIBaloTCS HEOOpaTHMBIMH M oOpatuMeiMu? [IpuBenuTe mpuMepsl.

2. JaiiTe onpeneneHue NOHATHIO XMMHUUYECKOE paBHOBecHe. Kak MOXHO HCIIONIb30BaTh 3aKOH JEUCTBYIOIIUX MAacc JUIs
00paTUMBIX PeaKui?

3. Jaiite onpeneneHne NOHATHIO KOHCTAHTA PaBHOBECHSL.

4. CBs3p KOHCTaHTHI PAaBHOBECHS C PABHOBECHBIMU KOHIEHTpanusMu. OT Kakux (paKTOPOB 3aBUCHT 3HAUEHHE KOHCTAHTEHI
paBHOBecus?

5. Coopmynupyitre npunnun Jle-lllatense. Kakue akropbl BIUAIOT HA M3MEHEHHE XHMHUYECKOTO PaBHOBECHS?

6. Kak BIHSIOT yMEHBIICHHE KOHIICHTPAIIUN PEaTHpPYIOMINX BEIIECTB, TEMIIEpaTyphl M AaBJICHHUS HAa CMEIICHUE
XHMHUYECKOT0o paBHOBecus B peaxuun: N2 + 3H2 [ 2NH3 + Q.

7. Kak BIusiIoT yBenmMueHHE KOHILEHTpALMU MPOAYKTOB PEaKIMH, TEMIEPATYphl U JABICHUS HA CMEIHIEHHE XUMHYECKOIo
paBHOBecus B peakiuu: N2 + 3H2 [0 2NH3 + Q.

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

9. B kakyio cropony cmecturcsi paBHoBecue peakiuu COCI2(r.) [0 CO (r.) + CI2(r.) mpu BBeI€HUN B PAaBHOBECHYIO
CHCTEMY MHEPTHOTO rasa npu: a) V = const; 6) p = const.

10. Kak Bnuser uaMeHeHHe NaBICHHUS Ha PABHOBECHE CIIEAYIOIMIMX PEaKIHii:

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

11. Yepes Hexotopoe BpeMs nocie Havana peakuun 4HCI + O2 [1 2H20 + 2C12 xoHUIEHTpAIMK BEIIECTB COCTABIISIIN:

[H20] = 0,12 momw/ir; [C12] = 0,12 momns/it; [HCI] = 0,3 mons/it; [O2] = 0,2 mons/i. Halinure: a) 3HaueHHe KOHCTAHTHI PABHOBECHST;
0) KaKOBBI HCXOHbBIE KOHIIEHTPAIIMH XJIOPOBOIOPOa U KHCIOpoaa?
12. Kak BIUSIOT YMCHBIICHHE TEMICPATyphl, IaBJICHHS U KOHLCHTPAIMU MPOAYKTOB PEaKIMU Ha
CMEIIICHHAE XHMUYECKOTO PaBHOBECHS B CICAYIOMINX CHCTeMax?

a) 2NO + 02 [] 2NO2 + 28 kkai; 6) 2HBr [] H2 + Br2 -16 kkai.
13. Koncranra paBaoBecus peakiuu FeO(k.) + CO(r.) [ Fe(k.) + CO2(r.) mpu HeKoTOpoii Temnepatype pasHa 0,5. Haiinurte
paBHoBecHbIe KoHIeHTparmu CO u CO2, ecnu HaYaabHbIE KOHIIEHTPAIMK 3THX BetiecTB coctaristin: [CO] = 0,05 monb/n; [CO2]
=0,01 mMoJb/11.
14. PaBroBecue B cucreme H2 (r.) + 12 (r.) [ 2HI (T.) ycTaHOBHIIOCH NIPH CHEYIONMX KoHIeHTpawax: [H2] = 0,025 mons/m; [12]
= 0,005 mous/m; [HI] = 0,09 monw/n. Onpenenute UCXOJHbIE KOHIIEHTPALIMH HOJIAa U BOAOPOA. .
15. Ilpu HexoTopo# TemnepaType paBHoBecue B cucteme 2NO2 [1 2NO + O2 ycTaHOBHIIOCH NPH CIEAYIOIMIMX KOHIICHTPALMAX:
[NO2] = 0,006 monb/m; [NO] = 0,024 monw/n. Halinure: a) KOHCTaHTY paBHOBECHUS peakIiy; 0) HCXOJHYI0 KOHIIeHTparuio NO2.

Bomnpock! 1 3aaaun k 1abopatopubiM pabotam o TeMe PACTBOPDI: «Teopus 37eKTPOTUTHIECKOM AUCCOHAIMU. Peakinu
HOHHOTO 00MeHa», «/loHHOE IPOU3BECHIUE BOIBI, BOJOPOIHEBIHN IMOKa3aTeby, « napomms»
JaiiTe onpeneneHuss NOHATUSM AJIEKTPOJIUT U HEAIEKTpOoJuThl. [lpuBeaure npumepsl.
ChopmynupyiTe TpH MOJOKEHUSI TEOPUH AIIEKTPOJUTHUECKON ANCCOIMALIMY IIBEICKOTO XMMHUKa AppeHuyca.
KakoB MeXaHH3M 3JEKTPOJUTUYECKON TUccolMalum?
JaiiTe onpeneneHuss MOHITUSIM TUAPATHI, COJNBBATHI, THApATAlMs U coibBaTanus. [IpuBeauTe nmpuMepsl.
Juccounarysi KUCIOT (OTHOOCHOBHBIX, IByXOCHOBHBIX M TPEXOCHOBHBIX).
Juccounarusi oCHOBaHUN (OJHOKHCIOTHBIX, IBYXKUCIOTHBIX M TPEXKHUCIOTHBIX).
Juccoumanust cpeaHUX COJIeH, KUCIBIX M OCHOBHBIX COJICH.
VonHble ypaBHEHHS peakiuii (Kakue BEIeCTBa CIIENyeT M300pa)kaTh B BHIE MOJEKYN).
. [IpuBeauTe npuMepsl HOHHBIX PEaKIHi UAYIIMX C 00pa30BaHHUEM OCAJKOB.
10. [IpuBenuTe MprMepsl HOHHBIX PEaKIUi WYX ¢ 00pa30BaHHUEM ra3000pa3HBIX H MaJOPAaCTBOPHMEIX BEIICCTB.
11. [MpuBeauTe MPUMEPHI HOHHBIX PEAKIMA WAYIIHX C 00pa30BaHUEM MAJIOJIUCCOIMHUPYIONIUX BEIIECTB (CITa0BIX
3JIEKTPOJIUTOB).
12. [puBenuTe MpUMepbl HOHHBIX PEaKIUi WAYIIUX ¢ 00pa30BaHUEM KOMILUICKCHBIX COCTHHCHHUI.
13. Crenens aucconuanuu. KoHcranTa aucconyanuu.
14. ®akTophI BIMAIONINE HA CTENICHb AUCCONHANNH (TIPHPOIA PACTBOPHUTEIS,
KOHIIEHTPAIMsI PacTBOpa M HAINYHE OJJHOUMEHHBIX HOHOB)
15. CuipHBIC U clTaOBIe SIEKTPOIHTHI.
16. [IpuMeHeHne 3aKOHA IEHCTBYIONIMX MAcC K CIIA0BIM JJIEKTPOJIUTAM.
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Bormpocs! 1 3aaun K 1a60paTopHBIM paboTam «OKHCIUTEIbHO-BOCCTAHOBUTEIBHbIE PEAKIINIY, «DIEKTPOIIN3)

Onexrponus. 3akonsl Dapanes.

B dgem pasHHUIa MpoIeccoB 3MEKTPOIN3a PacIuIaBOB M PacTBOPOB. [IpuBecTH mprMeps!.

Uro Takoe BBIXOJ MO TOKY?

Yto Takoe 3neKTpopaUHUPOBAHNE METAIIOB?

. Haifnure 00bpemM kucmopona (H. y.), KOTOPBIA BBIIENSAECTCS NMPH NPOIYCKaHWH TOKa CHiIoi 6A B TedeHnu 30 MuH. gepe3
BoIHEIH pacTBop KOH.

6. [Tpu snexrposnze BogHOro pactBopa Cr2(SO4)3 Tokom cuiioit 2A macca Katoaa yBenuuwiack Ha 8 r. B TeueHun kakoro
BPEMEHH IIPOBOININ JIEKTPOIH3?

7. BEIauCINTE 3IEKTPOXUMIYECKIH SKBUBAJICHT IMHKA, €CIIN ITPH 3JeKTpoim3e pactBopa ZnCl2 Toxkom 2,8A a 3a 5 muH 32 cex
Belienmiioch 0,314 r nunka. [lpuBennTe cxemy 2JIEKTpOSIN3a U ypaBHEHHS PEAKLUil Ha 3JIeKTPOoJax.
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8. IIpu anexTpomnmse pacTBopa Cyiab(aTa MeIu Ha aHOJE BeLAenmiIock 560 M kucnopoga. CKOIBKO TpPaMMOB MU BEIIEIUIOCH Ha
kaToze? HanumuTe ypaBHEHHS peaKiyii, IPOTEKAIOMIMX Ha AIEKTPOAAX.

9. CocTaBUTB AIIEKTPOHHBIC YPaBHEHHUS PEAKIHi, MPOUCXOIAIINX Ha YTOJIBHBIX 3JEKTPOIaxX IIPH 3IEKTPOIIH3E PacTBOpa XJIOPHIA
meau (II). Ompenenuts, Kakue IPOTYKTH BBLACISIOTCS Ha JIEKTPOAAX.

10. CocTaBUTh 3JEKTPOHHBIE YPABHEHHSI TPOLIECCOB, TPOUCXOISIINX IPHU IEKTPOIH3E PACTBOPA CyIb(aTa HUHKA C HHEPTHBIMU
anekrpogaMu. ONpenenuTs COCTaB NPOLYKTOB, BBIACIUBIINXCS HA 3JIEKTPOIaX MU 00pPa30BaBIINXCS B KATOJHOM M aHOJHOM
TPOCTPAHCTBE.

11. CocTaBUTH NIEKTPOHHBIEC YPABHEHUS PEAKIIHH, TPOUCXOIAIIUX TIPH SIEKTPOIIU3E PACTBOPA CyIb(aTa HUKEIS ¢ HUKEIEBBIM
aHOJIOM.

12. KakoBa cuiia TOKa IpH 3JEKTpon3e, eciu 3a S0 MuH Bbaenmiack Bes 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 cuitoit 2A B Teyenue 20 Mua?
14. Jlerans xpomupyercsi B BojgHOoM pactBope Cr2(S04)3 npu cusie Toka 3A. Onpenenuts NpoA0HKUTEIBHOCTh SJIEKTPOIIN3a, €CIIH
Ha TMOBEPXHOCTH JeTaId HeoOXoauMo HaHecTH 1,3 T xpoma. Berxon o Toky paBet 40%.

15. B ueM 0cOGEHHOCTH METATTHYECKON CBA3U?

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

17. Kakyro (QyHKITHFO BBITIOTHIET METAJII IIPU B3aUMOJICHCTBUY C KHCIOTaMU?

18. Yem oOBsACHSETCS TaCCHBHPOBaHKE MeTamioB? Kakue MeTayuibl HaCCHBUPYIOTCS KOHIIGHTPHPOBAHHBIMHU PacTBOPAMH CEPHOH U
A30THOM KHCIOTHI?

19. Kakue MeTauibl B3aMMOAEHCTBYIOT C KUCIOTaMHU U Lieaoyamu?

20. Kaxue IpoayKTHI MTOIY4aroTCs IPH B3aMMOICHCTBUHN aKTHBHBIX MeTaintoB (Li — Al) ¢ KOHIIEHTpHPOBAaHHOI CEPHOM KUCIOTOI?
IIpuBenure npuMepsl U HAIMINUTE YPABHEHUS PEAKLIMMI.

21. Kakue BeliecTBa rnoixy4arorcs Mpy B3aUMOJICHCTBUM MajoaKTUBHBIX MeTaiioB (Cu — Au) ¢ KOHIIGHTPUPOBAHHOM a30THOM
kucinotoi? [Ipuseaure npuMepsl ¥ HAUIIUTE YPABHEHUSI PEAKLIUIL.

22. B pacTBOp XOpPOBOJOPOAHON KHCIOTHI OITYCTIIIH IIHK KOJIH4ecTBOM BemecTBa 0,2 Mok, Kakoit 06beM ra3za MoxkeT
BBLIIENUTHCSA (H.Y.)?

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

24. Ipu pacTBOpeHHH 00pa3Lia cMeCH OIMMIOK MEAIH, XKele3a U 30J0Ta B KOHIIEHTPUPOBAaHHON a30THOH KucIoTe 00pa3oBaiocs 6,72
nrasau 8,55 r HepacTBopuMoro ocrarka. [Ipu pacTBOpeHHH TaKoif ke HaBECKU B XJI0POBOAOPOIHOMN KUCIOTE BBIAEIUIOCH 3,36 1
raza. OnpenenuTh MPOIEHTHBIA COCTaB HCXOJHOM CMECH.

25. Kaxoit 13 MeTayuIoB He BBITECHIET BOJOPOM U3 pa30aBICHHBIX PACTBOPOB KHUCIOTHI:

a) MarHu#, 0) xpom, B) HaTpUH, T) PTYTb
26. Kakue U3 IepeYncIeHHBIX METAJUIOB CIIOCOOHBI BRITECHUTH BOJIOPOJI M3 BOJIBI?
a) xKemneso, 0) Hatpwmii, B) cepebpo, T) JIUTHIA

27. Xene3Hast INIaCTUHKA Maccoil 6 T IOTpykeHa B pacTBOP MeJHOTO Kyrnopoca. [lnactunky BeIHYyH, BeIcymian. Ee macca
okazanack paBHo#t 10,13 r. 28. Beiunuciute Maccy Meau, OCEBIIEH Ha MIaCTHHKE.

28. Jlutuit macconi 0,7 T ommyctrim B 100 mut Boel. Onipenenute 00beM BBIZCTHBIIETOCS ra3a H MaCCOBYIO JIOJIIO 00pa30BaBIIETOCS
BEILIECTBA B PaCTBOPE.

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

1. [IpoBepuB pacTBOPUMOCTH B CEPHOM KMCIIOTE W LIEJIOYH, CIIENAalTe BBIBOJ O KUCIOTHO-OCHOBHBIX CBOMCTBax
Ba3eIMHOBOTO Macia.

2. CpaBHHUTE pacTBOPUMOCTb Ba3eIMHOBOIO Macna B KaXKAoil U3 Tpex Ipynn pacTBoputenei. B kakoil rpymme
pacTBOpseTCs Ba3eIHHOBOE Maciio?

3. Ha ocHOBaHMH IOJydEHHBIX PE3y/IbTATOB NPEACKAXKUTE, B KAKOM M3 pacTBopuTeneil — quatuinosoM >dupe ([1=1,15D, [
=4,34), nuokcane ([1=0, [1=2,21) win numeruindopmamuze ([1=3,86D, [1=36,7) — Ba3eIMHOBOE MACIIO PACTBOPATHLCS HE OYIIeT.
4. ITpoucxomut 11 U3MEHEHHE OKPAcKU NepMaHraHata Kajlus B Hpooupke?

5. CpaBHUTE [I€iCTBUE OKUCIUTENEH — IIEpMaHraHaTa Kajlus B HEHUTpalbHOU, KUCIIOH U ILENOYHOM cpenax — IpH
KOMHATHOM TeMIIepaType U PU HarpeBaHUM.

6. Ha ocHOBaHMU ITPOBENEHHOIO SKCIIEPHUMEHTA CJlelaiTe BBIBOJA 00 OTHOIIEHWHU alKaHOB K OKHCIIEHHUIO.

7. ITo xakoMy MeXaHH3My HPOTEKAaeT PEeaKIHs OPOMHPOBAHMS IIPEACIBHBIX YIIICBOIOPOIOB?

8. IMouemy mrs MpoBeneHNS peaKu OPOMHPOBAHUS AJKAHOB HE0OX0auMo obirydaerne Y® cerom?

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

10. HammmmTe craguu peakuyun OpOMHPOBaHUS rekcaHa (B 'eKCaHe HECKOJBKO BTOPHUYHBIX aTOMOB YIVIEpOJa H,

CIIEZI0BATEIBHO, BO3MOXKHO 00pa30BaHHE CMECH MPOLYKTOB MOHOOpOMHpOBaHHs). HazoBUTE MpOIyKTHI peaxiuy.

BOI'[pOCLI " 3a1a4M K ﬂa6opaT0pH0171 pa60Te «HenacelImeHnHbie Yrii€BOAOPOJAbI. AJ'IKCHLI, AJIKWHBI, aJIKaJIUCHBI»

L. HammmmmTe peakiiro OpOMHpPOBaHUS OJEHHOBOH KUCIOTHL. OOBICHUTE MPOCTPAHCTBEHHOE HAIPABIICHHE PEAKIIHH.
2. Kaxkast kauecTBEHHas! peaKIisl NCIIONIB3YeTcs JUI TOKA3aTeNbCTBA HEHACHIIIEHHOCTH MCHBITYEMOTO COCIMHCHHUS?
3. CpaBHHTE PEaKIMOHHYIO CIIOCOOHOCTH OJIEMHOBOM M (yMapoBOH KHCIOT B PEAKLUSIX AIIEKTPOPUILHOTO

HpHCOeIMHEHUsI. BpoMupoBaHue 0JIEeMHOBOM KHCIIOTHI TPOUCXOANT IIPH KOMHATHOH TeMnepatype. [Ipeackaxure, notpedyercs Jiu
HarpeBaHue Py OPOMUPOBAHIH (HyMapOBOIl KHCIIOTHI.

HanumuTe cxeMsl peakiiuii NoxydeHus, OPOMHPOBAHHSA U MATKOTO OKHCIICHHUS (TMAPOKCHIMPOBAHUSA) ITHICHA.

O 4eMm CBUZETENbCTBYET HAOJIONAaEMOE B ONbITE 00ECIBEUMBAaHNE OPOMHON BOJBI M PacTBOpa NepMaHraHara?
HammmmTe cxeMpl peakiuy NOTydeHHs alleTHIICHAa W KaueCTBEHHBIX PEaKIHi, BBITOTHEHHBIX B 3TOM OIIBITE.
OOBsICHUTE NPUYIMHY HATHYMSA B IIEPBOI MpoOHpKe IMIEIOYHON cpesl, 0OHapyKiuBaeMoil ¢ momoIbio (eHonpranenHa.
O ueM CBUAETENBCTBYET B HAOIIOMAEMOM OIbITE 0OecIBeYHMBaHWE OPOMHOI BOJBI M PAacTBOpa NMEpMaHraHaTa Kajaus?
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9. Kaxkoe 3aximrodeHre 0 CTpOGHHH NMPOAYKTAa PEaKIMK MOXKHO CIeTaTh Ha OCHOBAHUM NPOOBI C OpOMHOI BOJOM?
10. HamnmmTe cxeMy peakiuy OpOMHPOBaHUSI METHIIMETAKpUIIaTa.

Bomnpocs! u 3anaun k 1a60paTopHO paboTe «ApOMaTHIECKHE YITIEBOIOPOIBD)

1. Hanummre cxemy okucieHHus 1-MeTHII-2-3THIOEH301a.

2. B pesynbraTe oxncieHus romonora OeH3071a MojydeHa TepedraneBas kuciaoTa (6eHsoi-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 YCIOBUSX OIBITA CYIb(GUPOBAHUE MPOUCXOIUT

nipu remneparype 140-190 °C.

Bomnpocs! u 3anaun x maboparoproil pabote «MoHOGDYHKIIMOHATBHBIE IIPOU3BOJHEIE YITIEBOLOPOIOB. ['aIoTeHOPOM3BOAHEIE,
THIPOKCHIICOAEPIKAIIUeE TPOU3BOIHBIE (CIIUPTHI, (PEHOIIBI)»

L. HanumuTte cxeMy peakuuy NOdydeHHs XJIOp3TaHA.

2. Ilo xakoMy MeXaHU3My NPOTEKAET 3Ta peakuus?

3. Kakyro poss B TaHHOM peakiuu Urpaer cepHas kuciora? byner nu mpoucxoauTs, 00pa3oBaHUE STHIXJIOPUAA B
OTCYTCTBUE CEPHOU KUCIOTHI?

4. Hanmmure peakiuro ruaposinia OSH3WIXIOpUIA.

5. ITo xakoMy MexaHH3My HMPOUCXOJHUT PEaKIHs THAponn3a OeH3mnmxIopuaa?

6. [Touemy OeH3MIXJIOPH] JIETKO BCTyHaeT B peakuuio ruapoiunsza? Kakas mpomexyrouHasl yacTulia oOpasyercs B XOze
peakuu?

7. YeMm 00BsICHACTCS YCTOWYNBOCTE XJIOpOEH301a K THApoin3y? ONHImunTe pacrpeneieHne 3JIeKTPOHHON ITIOTHOCTH B
MOJIeKyIe XJIOpOeH301a.

8. HanummuTte cxeMy peakuuy JernapaTalyu 3THIOBOro cnuprta. [lo kakoMy MexaHH3My IMPOTEKAaeT 3Ta peakuus?

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

10. HammmmTe cxeMy peaknuy Ka)kIoTro W3 CIUPTOB ¢ peakTuBoM Jlykaca M yKakuTe MeXaHU3M peakiuu. OOBsICHUTE pOib
XJIOpHJa IIUHKA KaK KUCIOTHI JIbromca.

1. Ha ocHOBaHMU 3KCIIEPHMMEHTAIBHBIX JaHHBIX CENaWTe BBIBOJ O PEAKLHMOHHON CIIOCOOHOCTH HCCIICIYEMBIX CIIUPTOB.
12. Hanmmure peaknuro B3auMoaeicTBus GeHona ¢ xmopumom sxenesa (11I).

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

14. OOBsCHHUTE JIETKOCTh OpOMHUPOBaHUs (eHoa.

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

L. HanummuTte peakiuio JUCHPONOPIUOHUPOBaHUs GopManbaeruia. Hamimune, kKakoro coequHEHUsT 00yClIOBIMBAET,
KHUCIIYIO PEAKIHIO Cpesibl?

2. ITo xakoMy MeXaHH3My OCYIIECTBIICTCS PEaKIHs IUCIPOIOPIIMOHUPOBAHUS (hopManbaernaa’?

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

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

5. CpaBHHUTE CIOCOOHOCTh K OKHCIICHUIO (popMasiberia 1 aleToHa Ha OCHOBAHHM AKCICPHMEHTAIBHBIX HaONIONCHUI.
6. Hanumre cxemy peaknuu BzaumoaencTBust popmanbiaeruaa ¢ 2,4-TMHATPOGEHUITHIPA3UHOM.

7. ITo xakoMy MeXaHHM3My OCYLIECTBISETCA PeaKLus?

8. HammmmmTe cxeMy peaknmyl MOJMydeHHs OKCHMa alleTOHA W OIMIINTE MEXaHU3M.

9. HanumuTte peakiro oOpazoBanus ifogodopma.

10. CriocoOeH JIi 3THIIOBBIN CUPT 00pa3oBBIBaTh H010(hopM?

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

12. Hanummre cxemy peakiuu aleToHa ¢ TUAPOCYIb(GUTOM HATpHUS U OOBSCHUTE, MO KAKOMY MEXaHU3MY OHA MPOTEKAEeT.
13. Kakne oOpa3yrorcst BeliecTBa, €CIIM Ha IIOJYdEHHOE IMPOU3BOLHOE I10JICHCTBOBATh Pa30aBICHHBIM PAaCTBOPOM KHCIOTHI?

Bomnpocs! u 3anaun k 1abopatopHoil pabote «KapOOHOBBIE KUCIOTHI U UX (PYHKIIMOHANBHBIC TPOU3BOIHBIC)

L. HanumuTte cxeMy peakuuy OKHCIeHHs OeH3albJeTHa KUCIOPOAOM BO3IyXa.

2. [Mouemy mpoucxoquT oOeCIBEUNBAaHNE PACTBOPA IIEPMaHIaHaTa KaJIUs IPH 100aBICHUH 3TaHOIa?

3. Hanumure cxeMy aucconyanuy yKCyCHOM KucnoTel. Kak moarsepinaercs 3TOT MPOLECC 3KCIEPUMEHTAIBHO?

4. HanummuTte cxeMy peakuuy yKCYCHOM KHCIOTBHI C THAPOKCHAOM HaTpusl. Kak MOXHO ONpenenuTb IKCHepUMEHTaIbHO

HEUTpaIN3aIUI0 YKCYCHOU KUCIOTHI?

5 Hammmmmre cxemy peakumn oOpaszoBanus amerara xeme3a(lll).

6 Hamumute cTpykTypHyo (opMydy THApOKCHIA AHUAIeTaTa XKelesa.

7. HanumuTte cxemy peakuuy oOpa3oBaHUs KalblLIMEBON COIM CT€APHMHOBOI KUCIOTHI.

8 Kakue coenuHeHus: Ha3bIBAIOTCS MbLIaMH?

9. HammmmTe cxemy peakuny oOpa3oBaHMS OKcaslaTa KaJIbIHUS.

10. Hanummre cxemy peakiuu oOpa3oBaHUs dTUIIALETATA.

11. [To kakoMy MeXaHHW3My OHa OCYIIECTBISETCs?

12. KakoBa pois KOHIICHTPHPOBAHHOM CEPHON KHCIOTHI B PEAKINH dTEPUPHUKAIIN?

13. HanunmuTe cxeMy peakuuy MIENTOYHOTo ruaponusa Ha npumepe 2-O-oneomn-1-O-nansMuronn-3-O-CTeponnraniiuHa.
14. Ha 4em ocHoBaHa npo6a, ¢ TOMOIIBIO KOTOPOH YCTaHABIMBAETCS MOTHOTA OMBUICHUS?

15. C Kaxoi [enpio K PeaKIHOHHON CMeCH J00aBiseTcs HACHIICHHBIN PacTBOP XJIOpUAA HATPHA?
16. Hanumure cxeMy peakiyy I'MApOIM3a MbUIA HA NIPUMEPE NaJbMUTATa HATPUS.

17. C Kaxoll Lenpro MPOBOAUTCA NMPEABAPUTEIBLHOE PACTBOPEHUE U MOCIEAyIoee BbhICAaTUBaHUE MbLIa?




18. O uyeM CBUETENBCTBYET MEPBOHAYAIBHOE OTCYTCTBHE OKPAIIMBAHUS WHAWKATOPA U MOSBICHHE OKpPAIIWBAHUS MOCIE
n00aBJIEHUS BOIBI?

Bomnpocs! u 3anaun x maboparopHoii padote «I'erepodyHKIMOHANBHBIE COeTUHEHHS. [ MAPOKCH- U OKCOKHUCTIOTED)

1. Hanummre cxembl 00pazoBaHus THAPOTapTpaTa U TapTpara Kajausl.
2. O 4eM CBUETENBbCTBYET 00pa30BaHUE JBYX COJIEH BUHHOW KHCIIOTHI?
3. Hammmmmte cxemy B3ammoneictus ruapoxcuna menn (I1) ¢ taptpatom kxamums. Hanmanem, Kakoro CTpyKTYpHOTO

(parmenTa 00ycIOBIeHA peaknus?

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

Kaxoit mpomykT pasio)keHns JIMMOHHOU KHCIOTH OOHapyxuBaercsa B 1-if mpoOupke? Hamummre cxeMy peakifiH.
Kaxoit mpoxykT pasnoskeHus: oOHapyxuBaercs Bo 2-if mpobupke? Hammmmre cxeMy peakiiuy.

Hanummute cxeMy TayTOMEpHBIX NPEBpAIIEHUH alleTOYKCYCHOTO 3(Hpa, MPOHCXOAAIINX NIPU KOMHATHOH TeMIeparype.

. Kakoii cTpyKTypHBIH (hparMeHT MOJIEKYJIbl alleTOyKCyCHOTro 3¢upa oOyciaBiuBaeT (HHOJICTOBO-KPACHOE OKPAIIUBAHHE C
xyopuaom xenesa (111)?
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9. Kaxkue ¢akTops! criocoOCTBYIOT CTaOMIH3aLUE €HONBHOI (hOPMBI aleTOyKCycHOTO 3dupa?

10. ITouemy (HOIETOBO-KpaCHOE OKpAIIMBAaHUE MCUE3aeT KaXKAblil pa3 mpu JoOaBiieHNH pacTBopa O6poma? Hamumimmre cxemy
peaKIH, MPUBOAIIEH K 00SCIIBEYMBAHHIO PACTBOPA.

11. HammmmTe cxeMy B3aHMOJCHCTBHS alleTOYKCYCHOTO 3¢upa ¢ pa30aBIeHHON CEpHOH KHCIOTOM.

12. Kakue mpoIyKTsl pacuieruieHus aeToykcycHoro 3¢upa oOHapyxuBatorcs B 1-i u 2-if nmpobupkax? Hanummre cxemsl
COOTBETCTBYIOIINX PEaKINi OOHAPYKEHHUS IIPOTYKTOB PACILECIUICHUS.

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

14. B ugem cocrout npudrHa MOMYTHEHHUSI pacTBOpa BO BTOpoH mpobupke? HamummTe cxemy peaxkuuu.

Bomnpock! 1 3a1a4un k 1abopaTtopHoii padote «I'eTepoyHKIIOHAIBEHBIE COSTUHEHUS. AMUHOKHCIIOTHI, TICTITHIBD)

1. Hanumure ypaBHEHUE peakUuU B3aMMOJAEHCTBUS INMLIUHA ¢ HUHTUIPUHOM.

2. KakyMu BHEIIHMMU NpU3HAKaMU XapaKTepU3yeTcs peakuus [|-aMHHOKHCIOT C HUHTHIPUHOM?

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

4. HammmmTe ypaBHEHHE peaknny B3aUMOACHCTBHSA IIHIMHA ¢ ()OPMATBICTHIOM.

5. KakoBbI IpHUUMHBI U3MEHEHUsI OKPAaCKH HHIUKATOpa?

6. Kakoe npakTuyeckoe NpHMEHEHHE MMEET peakuus [ |-aMHHOKHUCIOT ¢ (opmanbaeruaom?

7. HammmmmTe cxeMy B3amMOJIEHWCTBHS TIIMIKHA C a30THCTOH KHCIOTOH. HazoBure 0OpazoBaBImecs COCIUHEHNUS.
8. Kakoe mpakrudeckoe NPUMEHEHUE MMEET PEaKLus aMUHOKHUCIOT C a30TUCTOM KHUCIOTOU?

9. Hanumire cxemy B3auMmoAencTBus riuuuHa ¢ kapoonarom menu(Il).

10. Kako#i 1iBer xapakrepeH il paCTBOPOB KOMIUIEKCHBIX coJieit Menu?

11. Hanummre ypaBHEHUE peakluu B3aMMOJAEHCTBUH [-ajlaHMHA ¢ TUAPOKCUAOM Hatpus. IlodeMy m3MeHseTCsl OKpacka
WHAWKATOpa B XOJ€ peakiuun?

12. Hanumute ypaBHEeHHe peakuuu B3auMopeiicTBus [/-alaHMHA C XJIOPOBOAOPOAHON KHCnoToH. [ToueMy mamensiercs
OKpacka MHIMKATOpa B XOJI€ pEaKkuuu?

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

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

15. Kakune []-aMHHOKHCIIOTHI OyIyT aBaTh IMOJOOHYIO PEaKIU0?

16. [Mouemy mpu noOaBiieHNH aMMHaKa OKpacka MOJYdeHHOTO PacTBOpa U3MEHSETCS OT KEITOH B OpaHKEBYIO?
17. Hanumure cxemy B3ammozeicTBus mucrenHa ¢ anerarom csuHua(ll).

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

19. Hanmmure cxemy oOpa3zoBaHus Ouypera.

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 MMOMOIIbIO KCAHTOIPOTEMHOBOH peakuuu?

23. Hammmmmte B 00mem Buze cxeMmy peakiuu 6enka ¢ ameratoM cBuana(Il).

24. Kakue [1-aMMHOKHCIOTBI B cocTaBe Oellka MOYKHO OTKpPBITh JaHHOW KaueCTBEHHOW peakiuen?

BOHpOCBI " 3a1a4U K na60paTopH0171 pa60Te «YrneBoasl. MoHO- 1 Tojarucaxapuabhy

l. Kaxkue cTpykTypHBIE (DparMeHTHI, colepKallfecs: B MOJEKYJIe TTIOKO3bI, OOHAPY)KHUBAIOTCSA pPEaKIUel ¢ THAPOKCHIOM
meau(1l)?

2. Yem oObscHsEMCs 00MHOCTD peaknny runpokcuaa mean (1) s sTuneHrnnkons, BUHHOW KUCIOTHI M D-Titoko3bl?
3. Hanmmure peaknuio o0pa3oBaHust KOMIUIEKCHOHM conn noHa Menu (1) ¢ AHONbHBIM QparMeHTOM Ha MpUMEpe
STUICHIIINKOTIS.

4. HammmmTe cxeMy peakiyy OKHCICHHH TIIOKO3bI THapokcuaoM mean (IT).

5. YeM 00BsICHACTCS HAJMYHE BOCCTAHABINBAIOIMINX CBOWCTB Yy TIIFOKO3BI?

6. OOBsICHUTE NIPUIMHY U3MEHEHHUS OKPACKU BEPXHEIO CJIOS B IPOOHpKE.

7. HamummTe cxeMy peakiyy B3anMOJEHCTBHS IIIIOKO3bI C aMMHAYHBIM PacTBOPOM THIPOKCHIA cepebpa.

8. Kakast QyHKIMOHANbHAS TPYNA TIIFOKO3bI MPOSIBIAET BOCCTAHABINBAIOIIME CBOWCTBA?

9. OOBsicHUTE OOJBIIYI0 XPOMATOTPAGHUECKYI0 MOABHKHOCTh PAMHO3HI 110 CPAaBHEHHIO C TITFOKO30i1.

10. Mo:kHO JIH, pacroyiarasi BeIeCTBAMU — CBUICTEIISIMH, TOJNBKO MO BennuuHe Rf mueHTH(UIIPOBAaTH HEU3BECTHOE
BEIECTBO?

11. Hammmmmre crpoeHue caxapossl (¢ moMomnisio popmyn Xeyopca). Kakyro koH(GHUTYpanuio MMEOT aHOMEPHBIE aTOMEI

yriepona B octatkax D-¢pykTo3s! 1 D-ITrok035I, BXOAAIINX B COCTaB MOJIEKYIIBI CaXapo3bI?
12. [Touemy caxaposa He cnoco0OHa K IIUKJIO-OKCO-TayroMepun?




13. OOBsICHHTE IPUYMHY OTCYTCTBHS BOCCTaHABIMBAIOIIMX CBONCTB Y CaXapo3bl.

14. Byner nu MyTapoTHpOBaTh CBEKENPUTOTOBIEHHBIH BOAHBIM PAacTBOP caxaposbl?

15. [Touemy cBoGoaHAas D-Tiroko3a Jaet MOJ0XKHUTENbHYIO TpoOy Tpommepa, a [J-TJIFOKO3HBIH OCTATOK B caxapo3e dTOu
npoOsI He 1aet?

16. Hanummre crpoenne nakro3sl (¢ momouisio hopmyn Xeyopca). Kakyro koHpUrypanuio UMeeT aHOMEPHBIH aToM
yraepoja B ocraTke D-ranakronupano3ssl?

17. Kakoi#l 13 MOHOCaxXapuIHBIX OCTATKOB B MOJIEKYJIE JIAKTO3BI CITOCOOEH K IUKIO-OKCO-TayTOMEPHH?

18. OOBsiCHUTE NPUYKMHY HAJIUYIUSA BOCCTAHABIUBAIOIUX CBONCTB Y JIAKTO3BI?

19. Kakoil nucaxapun siBisercs CTpPYKTYpHOH eaumHHULeH amuio3bl? Kakoil THI ITTMKO3UIHOM CBSA3M OCYIIECTBISETCS B 3TOM
Jucaxapusie Mexy ocTatkaMu D-rimroko3s1?

20. Kakyio xoH(popMmanmio uMeeT moarucaxapuaHas efnb aMUiIo3bl?

21. UeMm oObsicHsieTCs 00pa30BaHUE OKPAILICHHOTO KOMILIEKCa aMUIIO3bl C HOJIOM (COeTUHEHUE BKIIOUCHHS)?

22. Hanummre peakiuio rugposinza MajabTO3bl, SBISIOIIEICS CTPYKTYpHOH enuHMLel kpaxMana. B kakoit cpene
MPOUCXOJINT 3Ta peakiist? Kakoi MOHOCaxapua IOTydaeTcs B pe3yabTaTe IOJHOTO THAPOIN3a Kpaxmaa?

23. O Kakux M3MEHEHHSX BO BTOPHUYHON CTPYKTYpe MOJHCAXapUAHBIX LEMel Kpaxmala CBUAETEIbCTBYET OTCYTCTBUE
CHHETO OKpallMBaHUs ¢ HomoM?

24. OOBscHATE, TTOYEMY TOJOXHUTENbHA poda TpoMMepa CBUACTENLCTBYET O TOJHOM THAPOIN3E Kpaxmalia.

Bompocs! 1 3agaun k nabopaTopHoit padoTe «I eTepOolUKINUEcKre COSTMHEHUS

L. HanunmmuTte cxeMy peakuuy NHUPHIMHA C BOAOI.

2. ITouemy BOIHBIN pacTBOp MUPHIAWHA W3MEHSET OKPAcKy KpacHOTro iakmyca? Kakoil cTpykTypHBIH (parmeHT
00ycnaBirBaeT OCHOBHBIE CBOWMCTBA MUPUINHA?

3. Kakue cBoiicTBa nupurHa IPOSBISIIOTCS B PEAKLMU C MUKPHUHOBOW KuciaoToi? Hamummre cxeMy peakuuu oOpa3oBaHHs

MUKpaTa nupuanHa.

4. OOBsICHUTE YCTOHYMBOCTh MUPHIMHA K OKHUCIICHHUIO.
5. KakuM kputepueM apoMaTHYHOCTH yHOBIETBOPSIET MOJEKyNa MUPUIUHA?
6. IToyemy nupuanH OPOSIBISIET OCHOBHBIN XapakTep?
7. Hanumure cxeMy B3aUMOAEHUCTBUS MUPUAKHA C BOJOM.
8. Hamumute TayromepHsie (OPMBI MOYEBOIH KHUCIOTHI.
9. HanummuTte cxeMy B3aMMOJEHCTBUS MOUYEBOI KUCIOTHI C THIPOKCUAOM HATPHU.
10. OOBsICHUTE IPUYMHBI BOSHUKHOBEHHSI OKPALIMBAHUSI B MYPEKCHIHOH mpobe
6. YHEBHO-METOJUYECKOE U THO®OPMALIMOHHOE OBECIIEYEHUE JUCHUIIINHBI (MOAY JIST)
6.1. Pexomenayemas iureparypa
6.1.1. OcHoBHas 1UTEpPaTypa
ABTOpBI, COCTaBUTENN 3arnaBue W3natenscrBo, rox | Komuu-Bo
JI1.1 |I'panx6epr U. U. OpraHudeckast XUMHS: yIeOHUK M.: Ipoda, 2002 67
JI1.2 | IluroBuu U. K. Kypc ananuridgeckoil XumMun: y4eOHUK CII6.: Jlans, 2004 94
JI1.3 | Kuszes . A., Heopranudeckast XuMusi: y4eOHHK M.: lIpoda, 2004 94
Cwmapsirus C. H.
JI1.4 | Xomuenxo I'. I1,, Heopranmueckast xuMust: yaeOHUK CII6.: UTK 45
HutoBuu U. K. I'panut, 2009
6.1.2. JlonosiHuTEIBHAS JIUTEPATYPA
ABTOPBI, COCTaBUTEIH 3arnaBue WznarensctBo, rox | Komud-Bo
JI2.1 |Eropos B. B. TeopeTrueckre OCHOBBI HEOPraHUMYECKOH XUMHUU: KPATKUH Kype CII6.: JIanb, 2005 45
JUISL CTY/ICHTOB CEIbCKOXO3AHCTBEHHBIX BY30B : y4eOHHK
JI2.2 | Eropos B. B. Heopranndeckast xumus (OHOTCHHBIE W a0HOTCHHBIE HJIEMEHTHI): CIIb.: Jlans, 2009 20
yaebHoe mocobue
JI2.3 [Capraes II. M. Heopranmueckast xuMust: yaeOHUK M.: KonocC, 2004 69
6.2. Ilepeuensb pecypcoB HH(POPMALMOHHO-TEJIEKOMMYHHKAIIMOHHOM ceTH "UHTepHeT"
D1 | Hukombckwmii A.B., Xumus: YueOHuK 17151 By30B [DnekTponHbii pecypc| / Hukonbckuii A.B., CyBopos A.B. - CIIO0. :
XUMM3AAT, 2017. - 512 c. - ISBN 978-5-93808-311-0 -

6.3.1 IlepeyeHb MPOrpaMMHOro odecne4eHust

6.3.1.1 | OC Windows XP

6.3.1.2 | MozillaFirefox

6.3.1.3 [ MozillaThinderbird

6.3.1.4|7-Zip

6.3.1.5 | SuperNovaReaderMagnifier

6.3.2 TlepeyeHb MHGOPMALMOHHBIX CIIPABOYHBIX CHCTEM




6.3.2.1 | Dnextponnas Gubmmoreunas cucrema «I5C FOPAUT www.biblio-online.ruy». [ToqHOTeKCTOBas AIEKTPOHHAS
6ubmroTeka. IHIMBHIyanbHBII HEOTpaHIMYCHHBIH IOCTYN Yepe3 PUKCHpOBaHHBIN BHeIIHUN [P anpec akamemuu
HEOTpaHNYEHHOMY KOJIMIECTBY IT0JIb30BaTeNeH U3 IF000H TOUKH, B KOTOPO HMeeTcs 10CTyn K ceti MHTepHeT.
https://www.biblio-online.ru/

6.3.2.2 | OnexrpoHHO-0nOMoTeyHas cucrema ZNANIUM.COM. IMonHOTEKCTOBAs 3IeKTpOHHAst OnbmroTeka. VHIMBHIyaTbHBII
HEOTpaHMYECHHBIH JOCTYN Yepe3 pUKCHPOBaHHBIN BHEIIHUH [P anpec akageMnu HEOTpaHHYEHHOMY KOJIYECTBY
0JIb30BaTeNNel 13 000K TOUKH, B KOTOPOH nMeeTcst JocTyn K ceTd MuTepHer. http://znanium.com/

6.3.2.3 | OnexrpoHHas OuOIMOTEUHAs CHCTeMa n3faTenbeTBa «JlaHpy. ITomHOTEKCTOBAS ANIEKTPOHHAS OHOINOTEKA.
WHauBUya bHBIH HEOTPAaHHMYCHHBIN TOCTYI Yyepe3 PUKCHPOBaHHbIN BHEIIHUI [P ampec akagmeMun HEOTpaHUIEHHOMY
KOJIMYECTBY MOJIL30BATENEH U3 JTF000W TOYKH, B KOTOPOW UMeeTcs A0CTyI K cetr aTepHeT.http://e.lanbook.com

7. MATEPUAJIBHO-TEXHMYECKOE OBECIIEYEHUE JUCHUIIJIMHBI (MOAY JIS)

Aynutopus Bug padot Hasnauenue OCHAIIICHHOCTb

VYuebHast ayIuTOpHs CTouIBl, CTYITbSI yYCHHYECKHUE, IEMOHCTPAlMOHHOE 000pyI0BaHHE
(mpoextop ACER (1 mt.), mudpoBast nHTEpakTHBHAS Aocka (1 mit.),
nepcoranbHbI kommbiorep ACER (1 mT.) u yueOHO-HATIIAIHEIE
nocoous

322 Jlex

VYueOHast aynutopust [Ikad co crennamu3npoBaHHBIM HHBEHTapeM (IIPOOUPKH, KOJIOBL,
ITUITETKH, IITaTHBEI, MEPHBIE CTAKaHBI, XHMIYECKUE PEAKTUBHI), IIKa]
BBITSDKHOH (1 1mT.), Tabnuma «PacTBOPUMOCTE KHCIIOT

433 J1a6 ocHoBanui» (1 wr.), Tabnuna «Ileproguueckas cucrema
Menpeneesa" (1 wr.), mocka kinaccHas (1 mT.), cTossl 1abopaTopHbIE
(6 mt.), Tabyperku (14 1mT.), CTYNBS ydeHHYecKue (5 MmT.), paKOBUHA
(1 wt.), cryn /M (1 mwir.)

IMomenienue s KoMIiproTepHas TEXHHKA C BO3MOXKHOCTBIO OAKIFOYCHHS K CETH
camocTosTeNbHOM paboThl | "MHTepHeT" 1 oOecrieueHueM JOCTyIa B JIEKTPOHHYIO
nHGOPMaATMOHHO-00pa30BaTEIBHYIO Cpey opranu3anui(19 mr.),
ctoisl (17 mT.), KOMIBIOTEPHBIH CTON 6-M MECTHBIH (3 IIT.), CTYIbS
yaeHndeckue (34 wr.), cryabst /M (18 1wT.), cremtaxu ¢
maTepartypoi, Buaeoysenmuntenb Optelec Wide Screen (1 mir.)

123 CP

8. METOIMYECKHUE YKA3AHUA /1A OBYYAIOIIUXCA 11O OCBOEHHUIO JUCHHUIIJIMHBI (MOZY JISA)

Meronyka u3ydeHus Kypca IpelycMaTpHBaeT HapsiLy ¢ JIEKIMSIMH U J1a00PaTOPHBIMH 3aHATHAMM, OPTAHU3ALHIO CAMOCTOSITEIbHOM
paboTHI CTYICHTOB, TPOBEICHNE KOHCYIbTAIlHi, PyKOBOJICTBO JOKJIAIaMH CTYACHTOB JUIS BHICTYIICHIS Ha HAYIHO-TTPAKTHIECCKIX
KOH()EPEHITUSIX, OCYIIECTBICHUE TEKYILETO, IPOMEXKYTOUHOTO U HTOTOBOTO (hOpM KOHTPOJIS.

Cucrema 3HaHUH MO AUCHUIIIMHE «XUMUS» GOpPMHUPYETCs B XO/€ ayAUTOPHBIX U BHEAYAUTOPHBIX (CAMOCTOSTENbHBIX ) 3aHATHI.
Vcrions3ys JIeKIMOHHBIN MaTeprall, y9eOHUKH 1 yaeOHbIe TOCOOHs, TOTOTHUTEIBHYIO IUTEPaTypy, IPOSIBIISLA TBOPYECKUH TOIXO,
oOyuaromuiics TOTOBUTCSA K Ta0OPaTOPHBIM 3aHATHSM, PACCMAaTPUBAast UX KaK MOMOTHEHHE, yIITyOIeHHe, CHCTEMAaTH3aIis CBOMX
TEOPETUYECKUX 3HAHUM.

Jnst OCBOCHUS TUCHMIUIMHBI CTYAEHTaMH HE00X0JUMO:

1. nocemaTs JEKUUYU, Ha KOTOPBIX B CKATOM U CUCTEMHOM BHJIE U3J1aTaloTCsl OCHOBBI AUCLUILINHBL: TAIOTCS OIPEAEICHUS IOHITUH,
TEpMHHOB, KOTOPbIE JOJDKHBI 3HATH CTyAEHTHL. CTyAEHTy BaXKHO MOHSATh, YTO JICKLUS €CTh CBOeoOpa3Hast TBOpUecKas hopma
caMocCTosATeNbHON paboThl. Hago mbITaThes CTaTh AKTUBHBIM COYYaCTHUKOM JIEKIIMU: JyMaTbh, CPABHHBATh U3BECTHOE C BHOBb
[10JIy4a€MbIMU 3HAaHUSIMU, BOWTH B JIOTUKY U3JI0KEHUS MaTepHaia JEKTOPOM, CIEAUTh 32 XOJ0M €T0 MbICIIEH, 3a eTo
apryMeHTaIuel, HaXOJUTh B Hel KaXKyIuecs BaM ciraboctr. Bo BpeMs ey MOXKHO 33a7aTh JISKTOPY BOTIPOC, JKENATEIFHO B
MHCbMEHHOH (hopMe, YTOOBI HE MeIIaTh U He HAapyIIaTh JIOTHKU MpoBeeHus Jekuun. Kaxaas nexius gokHa OBITh JJIOTHYECKH U
BHYTPEHHE 3aBEPILICHHBIM 3TAIlOM H3II0XKEHUs MaTepraia Kypca. [Topsgok u3noxkeHust 1 00beM M31araeMoro Ha KaskJI0H JIEKIH
Martepuana onpeneinsercs Paboueit mporpammoil yaeOHON TUCIIMITIMHBI M IPETYCMOTPEHHBIM B Hell pacIipe/ie/ieHneM KOJIHIeCTBa
4acoB Ha KaxIyro TeMy. Kaskaas IeKnust CTpOUTCs 10 MPUHIUITY TPHAIbl: OT 00IIEro — K 4aCTHOMY, a Ha € 3aBepIIAIOIeM dTare
— BO3BpallleHHe K 00I1eMy Ha ypOBHE BHOBb M3JI0’KEHHOTO MaTepHana. OTo TpeOyeT MOAYMHEHUE €€ ONpeIeIeHHOMY, CTPOTO
BBLJIEPKHBAEMOMY AJITOPUTMY WM MIaHy. OueHb BaxxHO cOOTHECTH MaTepHUall JIEKLMU C TEMON POrpaMMbl U YCTAHOBUTD, KAKUE
€e BOIIPOCHI HAIILTH OCBEICHUE B IPOCIYIIAHHOMN JIeKIuH. Takke Mmojie3Ho oOpamaTses U K yaeOHuKY. JIekuus n ydaeOHuK He
3aMEHSIOT, a JIOMOIHAIOT APYT APYra.

2. mocemaTh JIabOpPaTOPHBIE 3aHATHS, K KOTOPBIM CJIEyeT TOTOBUTHCS M aKTUBHO Ha HUX paboTath. JlabopaTopHbIe 3aHATHS
HE0OX0ANMO TIAHUPOBATH TaK, YTOOBI TeMa JIEKIUH TPEIeCTBOBaIa JaHHOH TeMe TabopaTtopHoro 3aHsaTusA. Ha mepBom
1a00pPaTOPHOM 3aHSITUHU CTYACHTHI, KPOME MHCTPYKTaXa M0 TEXHUKE 0€30IIaCHOCTH, JOJDKHEI OBITh MPEIYyNPexkIeHB! 0 paboueM
pacropsizike 3aHATUS, B YACTHOCTH O TOM, YTO UX paboune MecTa JJOJKHBI ObITh OATOTOBIEHBI 10 3BOHKaA. JJabopaTopHOe 3aHsATHE
HEoOX0AMMO HaYMHATE C OIIPOCa, KOTOPBIN JUTS TPYHITEL B 15 YerroBek He TOJDKeH 3aHnMath Oombmie 15-20 muH. Bo Bpems ompoca
JIOJDKHBI OBITH OIPOIIECHBI BCE CTYACHTHI TPYIIIBI, TOTOMY BOIIPOCHL, IPEAJIaraeMble CTyACHTaM, JOJIKHBI OBITh HACTOJIBKO
KOHKPETHBI, YTOOBI TpeOoBaIl KOPOTKOT0, KOHKPETHOTO OTBETA. 3aTeM IIPenoaaBaTenb A0JIKEH 03HAKOMUTD CTYIAEHTOB C
COZICp)KaHUEM 3aHSTHS, C KOHKPETHBIMU 00BEKTaMH, KOTOPBIE OHM JIOJDKHBI M3yduTh. Ha KaXI0M 3aHATHH, TapalIeNbHO C
nabopaTOpHOH pabOTON, pEKOMEHTYETCsl BBIACIISITD JJISl CTYICHTOB BpeMsl (BO BTOPOW MOJIOBHHE 3aHATHS ) HA TIPEIbSIBICHHE HA
HIpOBEPKy paboT, Ha MPOXOKACHHUE TEKYIIEro TeCTUPOBaHUS (IICEMEHHOTO OTBETA Ha YXKe IMPOPabOTaHHBIC PaHEe TEMBI
1a00paTOpHBIX 3aHATHI). CTyIEHTHI, TPOMYCTUBLINE 3aHATHE, UIH HE MOATOTOBUBILIHNECS K HEMY, IPUITIAIIAIOTCS Ha
KOHCYJIBTAIIHIO K IIperoiaBateltio. JlabopatopHoe 3aHATHE 3aKaHUYMBACTCS ITO/IBEICHUEM UTOTOB: BEIBOAAMH IO TEME U




BBICTaBJICHHEM OLIEHOK.
3. cUCTeMaTHYeCKH 3aHUMAaThCs CAMOCTOSITEILHON pabOTOM, KOTOpasi BKIIIOYAET B ce0s M3y4eHHUE JOTIOTHUTENbHON nH(OopMarmy,
MaTepragoB yaeOHHKOB U CTaTeH U3 MePHOANIECKO JIUTepaTyphl, pelieHue 3a/1a4, HalllCaHne JOKIaaoB, pedepaToB st
HOJy9IEHHS TITyOOKHX JOMOTHUTENbHBIX 3HAHMH. 3a/laHus JUII CAMOCTOSTENBHON pabOThI BBIAAIOTCS MIPEOAaBaTENEM.

4. moj pyKOBOJACTBOM IpeENOAaBaTelNs 3aHUMAThCs HAydHO-UCCIIEI0BAaTENbCKOM paboTOll, 4TO IpeanonaraeT BEICTYIIIICHHS C
JIOKJIaJlaM{ Ha HAyYHO-TIPAaKTHYECKIX KOH(PEPEHIUX U MyOIUKALNIO TE3HCOB U CTaTe! 110 X PE3yIbTaTaM.

5. Ip¥ BO3HUKAIOLINX 3aTPYAHEHUAX [IPU OCBOCHUU JTUCLUIUIMHBI « XUMUS, A7 HEYCIIEBAIOLUIMX CTYIEHTOB U CTYJCHTOB, HE
NOCEILAOIUX 3aHATHS, IIPOBOISATCS €KECHEAEIBbHbIE KOHCYIIbTALMU, HA KOTOPbIE IPUIIALIA0TCS HEYCIIEBAIOIINE CTYIEHTHI, a
TaKKe CTYHAEHTHI, HCIBITHIBAIONIE TOTPEOHOCTh B TOMOIIY MPENOJaBaTeNs MPU U3y4€HUN TUCHUIIIHHBL.

ITpu n3ydyeHuy AUCHMITIMHB] «XUMUA» CIEAYET YCBOUTH!

- OO01Iyr0 XUMHUIO

- Heoprannueckyro Xxumuto

- AHaNUTHYECKYIO XHMHUIO

- OpraHu4eckyro XUMHIO

IIPUJIOXEHHUA

Ipunoxernne 1 (MY k @OC).docx




JOMNOJIHEHUS U U3BSMEHEHUS
B20 /20 y4eOHOM roay

AKTyanu3upoBaHHas pabodas mporpamMma pacCMOTpeHa M 0JI00peHa Ha 3acelaHuu
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JONOJIHEHHUSA U U3SMEHEHUSA
B20_ /20 yueOHOM romy
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BBIITyCKAIOMme Kadeapbl, mpoTokom No

BBIITyCKAlOMme Kadeapbl, mpoTokom No

BBIITyCKatoed Kageapsl, MPOTOKos Ne

BBIITyCKatomen Kadeapbl, mpoTokom Ne

BBIITyCKatomed Kageapsl, IPOTOKoN Ne

BBIITyCKatomed Kageapsl, MPoTOKos Ne



