[loKyMeHT NoAnucaH NpoCToil 3NeKTPOHHOM NOANMUCHI0
NHbopmaums o Bnagenbue:

OV0: Bonxoros M AACTTEPCTBO CEJIBCKOI'O XO34¥

[JlomkHocTb: Bpuo pekTopa

[lata noanucanms: 1]&%2@%13%2)%%(1{0]5 I'OCYJIAPCTBEHHOE

YHMKaNbHbI NpOrpaMMHbIA KNoY:

I{CTBA POCCHUICKOU ®EJEPALIMU

BIOJ/UKETHOE OBPA30OBATEJIBHOE

b2dc75470204bc2bfec58d577a1b983ee223e rEDRHEHE BRI

“1'O ObPA3OBAHUS

«KOCTPOMCKA I TOCYJIAPCTBEHHA S CEJIbCKOXO3SAMCTBEHHA S AKAJIEMU ST»

YTBEP)XIAIO

[lexaH MH>XeHepHO-TeXHOIOTMUeCKOro

¢bakynbTeTa
Mapua e ot
ANeKCaHAPOBHA  Anexcan, ApoBHa VeaHosa

DNata: 2024.05.15 14:17:26
VBaHoBa 40300’

/M.A.BaHoBa/

«15» mas 2024 rozia

®OH/I OHEHOYHbLIX CPEJACTB
11O YYEBHOMY NIPEJIMETY

OVIIL.07 Xumus

23.02.07 Texauueckoe 0bC/Ty)kKMBaHUE U PEMOHT

CneLmanbHOCTb
dBTOTDAHCIIOPTHBIX CpeACTB
KBanudukarus CreLaavcT
dopma 0OyueHust OYHast
Cpok ocBoenus [ITICC3 3 ropa 10 mecsiieB
Ha 6aze

Kapagaes

OCHOBHOTO 00111eT0 06pa3oBaHus

02024



@DoH/1 OLIeHOUHBbIX Cpe/CTB TpefiHa3HaueH /i OljeHHBaHUsl C(hOPMUPOBAHHOCTH KOMITeTeHLIUM M0
JUCHUATIIMHE: XMMUS

Eﬂ eHa MoanucaHo umpposo

Pa3pa60TI{I/IK: noanucoio: Eneqa
Baﬂ @HTWHOB BanentuHosHa LactuHa

[Nata: 2024.04.13

Houent, npenogasatens  IllactuHa E.B. Ha Llla CTNHAQ 135620 +0300

YTBepKJeH Ha 3acelaHud KadeApbl: aHAaTOMUHU, (U3UOJOTUM U OUOXUMHMU >KUBOTHBIX WM.
nipodeccopa 3.®.JIokkrHa 0T «15» anpesnisi 2024 rozia mpoTokos Ne9

3aBe/lyloIIMI Kadeapoi
Cepreil BanepbeBIy nommeen comon smepsess
[
BapM]/IH C B BapMMH ﬂaaFT):lA:MZ’(“)24404415 14:11:14 +03'00"
Cor/acoBaHo:

[Tpencenarens MeToANMUECKOM KOMHUCCUU UH)K@HEPHO-TeXHO/IOTHYeCcKoro (akysibTeTa
nipoTokoji Ne 5 ot «14» mast 2024 roza

Mwuxann
Moanucaro undpoBoi NoaMUCHIO:

AﬂE‘KcaH,ElpOBI/ILI Muxaun Anexcanaposis Tpodumos
Jlava: 2024.05.14 14:24:31 +0300°

Tpodumos /Tpodumos M.A./




Pe3yf[bTaTbI 0CBOEHHUA y'-[EﬁHO[‘O npeamMerda

«XUMUS»
o crieuanbHOCTH 23.02.07 TexHnyeckoe 00CTy)KMBaHHe U PEMOHT aBTOTPAHCIIOPTHBIX CPeZICTB

TpeOoBaHusI K pe3y/IbTaTaM 0CBOEHHUS JUCLHUILUIMHBI:

Ymemb:
- Ha3bIBaTh: M3yUYeHHbIE BellleCTBa M0 TPUBUAIBHOM UM MEXYHapOJHOU HOMEHK/IATYpe;
- Oripejie/isiTh: BaJIeHTHOCTb U CTeTleHb OKUC/IeHUS] XUMAUYECKUX 3/IEMEHTOB, TUMl XUMUYECKOW CBSA3U
B COeJUHEHMSIX, 3apsifi WOHA, XapakTep CpeAbl B BOJHBIX pPACTBOpPAaX HeEOPraHWYecKuX |
OpraHMYecKUx COeJUHEHWH, OKUC/INTe/b U BOCCTaHOBUTE/Ib, IPUHA//IEXKHOCTDb BellleCTB K pa3HbIM
KJlacCaM HeopraHUuecKuX U OpraHuuecKux CoeZJMHeHu;
-XapaKTepU30BaTh: 3/IeMeHThl MaJlbIX [IepHUOJOB IO UX IM0JI0)KeHUI0 B [Teprognyeckoit
cucreme [I.W. MeHpeneeBa; o0ijue XUMUYeCKHe CBOWCTBA META/IOB, HEMETA//IOB, OCHOBHBIX
KJIJaCCOB HEOPraHWYeCKMX W OpraHUuYecKHWX COeJUHEeHWM; CTpOeHHe U XHMHUYecKue CBOMCTBa
M3yUeHHbIX HeOpraHUUeCKUX U OpraHu4eCcKUX COeJUuHEeHU;
- OOBSICHATB: 3aBUCUMOCTH CBOMCTB BeIECTB OT WX COCTaBa M CTPOEHUs, MPUPOY XUMUUECKOU
CBs131 (MOHHOM KOBaJIEeHTHOM, MeTa/yInueCcKoi U BOZOPO/HOM), 3aBUCMMOCTb CKOPOCTH
XUMUAYECKOMN peakL[UM U TI0JI0KeHe XMMHUUeCKOT0 PaBHOBECHSI OT Pa3/IMyYHbIX ()aKTOPOB;
- BBITIO/THATb XUMUUeCKUIN SKCTIePUMEHT: 110 pacrio3HaBaHUIO Ba)KHEHILINX HeOpraHMuecKux 1
OpraHu4ecKrx Coe/JuHeHHnH;
- IPOBO/IUTh: CAMOCTOSITe/IbHBIM MOMCK XMMUUeCKOW MH(POPMALK C UCTI0/Ib30BaHUEM
Pa3/IMYHbIX UCTOYHHUKOB (HayYHO-TIOMY/ISIPHBIX W3/IaHUH, KOMIBIOTEPHBIX 0a3 JaHHBIX, PeCYPCOB
VHTepHeTa); UCI0/Ib30BaTh KOMIIbIOTEPHBIE TEXHOJIOTUH /1JIsi 00pabOTKY U Tiepeiaull XUMUUeCKOU
“H(pOpMaLIUU U ee TIpeICTaB/IeHUs B Pa3/IMUHbIX (hopMax;
- CBSI3bIBaTh: U3yueHHbI MaTepyas Co CBoell NpodecCHOHaNbHOM /1eTebHOCThIO;
- pelliaTh: pacueTHbIe 33/|lauM 110 XUMHUUYeCKUM (opMyJiaM U YpaBHEHUSIM;
- UCTI0JIb30BaTh MPUOOpeTeHHbIe 3HAaHUSI M YMEHHUSI B TIPAKTUUECKOU JIeaTe/TbHOCTU
TIOBCeZIHEBHOM JKU3HU:
* 1711 0OBSICHEHUST XUMUUECKUX SIBJIEHUH, POUCXO/AIIMX B MIPUPO/Ie, OBITY U Ha
TIPOM3BO/ICTBE;
* Orpejie/ieHrsi BO3MOXXHOCTH MPOTeKaHUs1 XUMHUUYeCKUX TpeBpalljeH!i B pa3/TMUHbIX YCIOBUSIX
1 OLIeHKM UX T0C/Ie/ICTBUI;
* 9KOJIOTMYeCKU IPAMOTHOTO TOBe/IeHNsI B OKpY»Katolllei cpejie;
* OLEHKW BJIMSIHUSI XMMHUYECKOr0 3arpsi3HeHHsl OKDY)Karolllel cpe/ibl Ha OpPraHU3M uejioBeKa U
JIpyTHe KUBbIe OpraHU3MBbI;
* Ge3oracHoro obpailieHus C TOPFOYUMH M TOKCUUHBIMU Bell[eCTBaMH U JlabopaTOpPHbIM
obopyoBaHueMm;
* IPUTOTOBJIEHUS] PACTBOPOB 33/laHHOM KOHLIEHTPAL[U B OBITY U Ha TIPOU3BO/ICTBE;
* KDUTUUYECKOU OL[eHKH JOCTOBEPHOCTH XUMUUeCKON MH(pOpMaliK, TOCTYMarolei U3 pa3HbIX
HMCTOUHUKOB

3Hamb:

- BaKHellllMe XUMHUYeCKue TIOHSATUS: BellleCTBO, XWMUUECKUM 3/IeMeHT, aToM, MoJieKyra,
OTHOCHTeJIbHasi aTOMHasi Macca, OTHOCHTe/IbHasl MOJIEKY/IsIpHasi Macca, MOH, a/lJIOTPOIUsL, U30TOIIbI,
XHAMHUYeCKas CBSI3b, 3JIEKTPOOTPHULIATEIbHOCTD, Ba/IEHTHOCTb, CTEII€Hb OKWCJIeHUS], MOJIb, MOJISIDHAs
Macca, MOJIIPHBIN 00beM ra3000pa3HbIX BeIeCTB, BEleCTBa MOJIEKY/ISIPHOTO U HEMOJIEKY/IIPHOTO
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CTPOEHHS, paCTBOPBI, SJIEKTPOJIUT W He SJeKTPOJIUT, 3/IeKTPOJIMTHUeCcKasi [UCCOLMaLus,
OKUC/IUTETb YW BOCCTAaHOBUTE/b, OKHCJIEHWE U BOCCTaHOBJ/IEHHE, TeIoBOM 3¢ (eKT peakLuu,
CKOPOCTb XMMWUUYECKOW peakllud, KaTalu3, XUMWYecKoe paBHOBeCHe, VIepoJHbI CKeJlerT,
(hyHKI[MOHA/TbHAs TPYIINa, U30MepHsi, TOMOJIOTHSI;

- OCHOBHbIe 3aKOHbl XMMHMM: COXpaHeHHe MacChl BeIlleCTB, MOCTOSHCTBA COCTaBa BelLleCTBa,

[Tepuoanueckuii 3akoH [1.11.MeHpeneeBa;

- OCHOBHbIe TEOPUU XUMUU: XUMHUUECKOW CBSI3M, 3/IEKTPOJUTUUECKON AUCCOIMALIMU, CTPOeHUs
OpraHUuYecKHUx U HeopraHMUeCcKUx CoeJuHeHU;

- Ba)KHelIIIMe BellleCTBa U MaTepuasibl: MeTa/l/ibl U CI/IaBbl, CePHasl, COJisiHasi, a30THasi U YKCyCHasi
KWC/IOTBI; OaropofiHble Tasbl, BOJOPO/J, KUCJIOPO[, TajoreHbl, Ie/I0UYHble MeTasllbl; OCHOBHBIE,
KUC/IOTHbIE ¥ amQoOTepHble OKCUJbl W THUJPOKCH[bI, ILe0YM, YIJEKWCIbId W yrapHblid rasbl,
CEPHUCTBIN ra3, aMMHakK, Bo/ia, IPUPOJHBIN ra3, MeTaH, 3TaH, 3TWJ/IeH, aleTU/IeH, XJI0py/, HaTpus,
KapOoHaT W ruApoKapboHaT HaTpusi, KapboHaTt U docdaT Kanbius, 6eH30/1, MEeTaHOI W 3TaHOJI,
CNoXHbIe 3(UpBL, JKUPBL, MblIa, MOHOCaxapubl (T/I0K03a), Aucaxapuibl (caxapo3sa),
rnosicaxapupl (Kpaxman W Iie/UII0/103a), AHWIMH, aMMHOKHCJ/IOTBHI, Oe/KHW, WCKYCCTBEHHbIE
BOJIOKHA, KayuyKH, TIaCTMacChl.

B pe3ynbTate ocBoeHUs yueOHOM AUCIUIUIMHBI BBITYCKHUK JO/DKEH 00/1a/1aTh CJIeAyIOIMU
JIMYHOCTHBIMU pe3y/bTaTaMu:
JIPo 4 - cpopMHUPOBAaHHOCTb MHDPOBO33DEHHS], COOTBETCTBYIOLETO COBPEMEHHOMY YPOBHIO
pa3BUTHUsS HayKd U OOIeCTBEHHOM TIPAaKTUKWA, OCO3HAHHOTO Ha Juajiore Ky/bTyp, a Takke
pa3nyHbIX (hOpM 0OIL[eCTBEHHOTO CO3HAHMSI, 0CO3HAHHS CBOETO MeCTa B MOJIMKY/IbTYPDHOM MUPE;
JIPo 5 - chopMHUPOBAaHHOCTHL OCHOB CaMOPa3BUTHSI W CAMOBOCIUTaHUSI B COOTBETCTBUHU C
00I1leue/IOBEUECKUMHM  [IEHHOCTSIMH M Hjleaj/laMd  TPaKJAHCKOTO O0IecTBa; TOTOBHOCTb U
CroCcoOHOCTh K CAMOCTOSITE/TbHOM, TBOPUECKOH ¥ OTBETCTBEHHOM [1eSITe/TbHOCTH;
JIPo 7 - mposiBeHWe HaBbIKOB COTPYJHUUYECTBA CO CBEPCTHUKAMM, Z€TbMU MJIAJIIIero Bo3pacTa,
B3pPOC/IBIMU B 00pa30BaTe/IbHOM, OOIIIECTBEHHO T10/1e3HOM, YueOHO-HUCC/Iel0BaTe/TbCKOM, MTPOEKTHOM
Y [IPYTUX BUIaX /leATeNbHOCTH;
JIPO 9 - rOoTOBHOCTb U CIIOCOOHOCTHL K 00pa3oBaHHWIO, B TOM YHC/Ie CcaMOOOpa30BaHHIO, Ha
TIPOTSDKEHUH BCel KU3HU; CO3HATeTbHOe OTHOIIIeHHE K HelPpephIBHOMY 00Pa30BaHUI0 KaK yC/IOBUIO
YCITeITHOM MpodeCcCoHabHOM 1 0011[eCTBEeHHOU JiesITeTbHOCTH;

JIPo 12 - OepexHOe, OTBETCTBEHHOE U1 KOMIIETEHTHOE OTHOILIEHWe K (QU3NUeCKOMYy U
TICUXOJIOTUYEeCKOMY 3[J0POBBbIO, KaK COOCTBEHHOMY, TaK W [JPYIMX JIIOJel, yMeHUWe OKa3bIBaTh
TIIepPBYIO ITOMOLLb



IMacnopT oH/a OLEHOUHBIX CPe/ICTB
[TICC3 (CIIO) 1o crnelydaabHOCTH

23.02.07 Texauueckoe obC/Ty)KMBaHMe ¥ PEMOHT aBTOTPAHCIIOPTHBIX CPE/ICTB

HanmenoBanue
KonTponvpyemsbie OLEHOYHbBIX CPE/ICTB
KonTtponmpyemebie
Ne JUNAKTUYeCcKue Lpyrue oLileHOUYHbIE
KOMITOHEHTbI TecTsl,
/T e IMHULIbI CpeJCTBa
KOJI-BO
. BU]] KOJI-BO
3alaHUM .
3alaHUN
1 2 3 4 5 6

Pazpen 1. «O01masi 1 HeopraHuyeckasi XuMus. XuMHYecKHe CBOVICTBA U MpeBpalleHus
BerectB. Heopranuueckue

COe/JHHEHUS»
OK 01, OK 02, OK 04,
OK 07 Ornpoc
Tema 1.1 Pemenne 13
1 | OcHoBHbIe nouaTus | 31; 32; Bi; Bz, JIPo 4, 21 TUTIOBLIX 3a7au 23
Y 3aKOHBI XUMUHM | JIPo 5, JIPo 7, JIPo 9, HomarHue 19
JIPo 12 3a/laHue
Temal2 = 16p 01 0K 02, OK 04, Onpoc ’
ITepuoguueckuu Perntenue 3anau 13
3aKOH U OK 07 HomarHue 15
2 nepg;g::;;xaﬂ 31 32 Bi: By, JIPo 4, 26 3a/laHue
J.A. MenpeneeBa. /IPo 5, TPo 7, JTPo 9,
JIPo 12
CTtpoeHune atoma
OK 01, OK 02, OK 04, Ornpoc 13
OK 07 Pentenue 3amau 9
3 Tema 1.3 17 HomartHue 10
Ctpoenue BewjectBa. | Yi; Bz; B3, JIPo 4, J/IPo 3a/laHue
5, JIPo 7, JIPo 9, JIPo
12
OK 01, OK 02, OK 04, Onpoc 9
Tema 1.4 OK 07 Perienue 3azau 8
4 Bopa. PacTBopEl. 20 [IpakTHueckas 1
JdnekTposuTudeckasi | Yi; Bz; Bz, JIPo 4, JIPo pabora
JUCconaLus 5, JIPo 7, JIPo 9, JIPo HomarHue 19
12 3aJlaHve
OK 01, OK 02, OK 04, Onpoc 9
Tema 1.5 OK 07 Pemtenue 3amau 11
5 XuMuuyeckKue 26 Homarure 27
T — 31; 32; Bi; B, JIPo 4, 3aj/laHue
JIPo 5, JIPo 7, J/IPo 9, KontponbHas 2
JIPo 12 pabota
Tema 1.6 OK 01, OK 02, OK 04, Onpoc 17
6 BemjecTBa 1 uX OK 07 19
coomcrba 31; 32; B1; Bz, JIPo 4,
UTPo 5, JIPo 7, JIPo 9,
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UIPo 12
Paspen 2. «Oprannueckas xumusi. OprannueckKue CoeAuHeHHs»
Tema 2.1 OK 01, OK 02, OK 04, Onpoc )
OcHoBHbIe IOHATUSA PerieHnue 3agau 7
OpraHu4ecKou OK 07 HowmaruHue
7 ngCI/;g ;:: ;;(’)Ipnﬂ 31 3, Bi: By, IPo 4, 11 3ajjaHue
P —— JIPo 5, JIPo 7, JIPo 9,
. JIPo 12
coeiUHEeHUM
Tema 2.1.1 IIpeamet | OK 01, OK 02, OK 04, Ornpoc 11
OpPraHvYecKou OK 07 Perienue 3agau 4
XUMHH 27 HomariHue 15
Y1; Bz; Bs, JIPo 4, JIPo 3ajaHue
5, JIPo 7, JIPo 9, JIPo
12
Ornpoc 10
OK 01, OK 02, OK 04, Penienue 3anau 8
Tema 2.2.-2.9 OK 07 HomarHue 11
7 YrieBogopoabl U MxX 45 3a/laHue
NpUPOJHbIE Yi1; Bz; B3, JIPo 4, JIPo ITpakTrueckas 3
HCTOUYHHKH 5, IPo 7, JIPo 9, IPo pabora
12 KonTtposibHas 2
pabora
OK 01, OK 02, OK 04, Ornpoc 19
Tema 2.10-2.12 OK 07 Pemrenue 3amau 15
8 Kucnopoacoaepxaiy, 45 [TpakTHueckas 4
ue opraHuueckue |Y7;; Bz; Bz, JIPo 4, JIPo pabota
CoeiUHEHUS 5, JIPo 7, JIPo 9, JIPo HomarHue 10
12 3aJlaHve
Tema 2.13-2.15 OK 01, OK 02, OK 04, Onpoc 15
OK 07 Peiienue 3amau 20
A3oTcopaepxaigue
9 OpraHuvecKue 20 Mpaxiueckas 2
pA—— Y1; B2; B3, JIPo 4, JIPo pabora
) 5, JIPo 7, JIPo 9, JIPo MomariHue 15
ITonumepsl
12 3aJlaHve
Bcezo: 262 402

METO,E[I/IKa MpoBeAeHHUA KOHTPOJIA ITI0 ITPOBEPKe 0a30BbIX 3HAHUH

o yue0HOMY npegMeTy « XHUMHA»

Pazpen 1. «O01masi 1 HeopraHuyeckasi XuMus. XuMHYecKHe CBOVICTBA U MpeBpalleH:s
BeujecTB. Heoprannueckue coeguHeHHs»
Tema 1.1. OCHOBHBbIE NOHATHSA U 3aKOHbI XUMHH

Kontpo/mpyemsie KomnoHentsl: OK 01, OK 02, OK 04, OK 07

31; 32; Bi; Bz, JIPo 4, JIPo 5, JIPo 7, /IPo 9, JIPo 12




KoHTpo/iupyemble 3HAHUA: OIpeJe/leHUs] TOHATHI «aTOM», «3JIeMEeHT», «MOJIeKyJsia»;
(hOpMy/IMPOBKM OCHOBHBIX 3aKOHOB XHMUH;
yMeHHUS: IPOBOJUTH PAcyeThl [0 XMMUYeCKUM (hOpMy/iaM U ypaBHEHHUsIM peaKL{1ii.

Bonipocsl /151 IPoBe/ieHUs Ompoca:

1. CocraB BemjecTBa. XuMuueckue 3yemMeHTbl. CriocoObI CyIleCTBOBaHUS XUMUYECKUX 37IeMeHTOB:
aTOMBI, TIPOCTHIE U CJIOXKHBIE BellleCcTBa.

2.BeliectBa TOCTOSIHHOTO U T€PeMEHHOTO COCTaBa. 3aKOH IIOCTOSTHCTBA COCTaBa BeIleCTB.
BelijecTBa MOJIEKY/ISIPHOTO ¥ HEMOJIEKY/IIPHOTO CTPOEHHUSI.

3. V3mepenue BellecTBa. Macca aTOMOB ¥ MoJieKy/l1. ATOMHasi eJUHULa MacCbl. OTHOCUTE/IbHbIE
aToOMHasi U MOJIeKYyJIsipHast Macchbl.

4, KonnuecTBO BellleCTBA M €IVHULIBI €r0 U3MEPeHUs: MOJIb, MMOJIb, KMO/b. Uncio ABorajpo.
MonspHas macca.

5. ArperaTHble COCTOSIHMSI BellleCTBa: TBepjoe (KpUCTa/iMyeckoe W aMOp(HOe), >KUIKoe U
ra3zoobpasHoe.

6. 3akoH ABOra/[po U ero cjeAcTBYs. MoJIpHBINA 00HeM BeIeCTB B Ta3000pa3HOM COCTOSTHHH.
7. O0beJUHEHHBIH Ta30BbIM 3aKOH M ypaBHeHHe MeHjeeeBa—KaneipoHa.

8. Cmecu BeljecTB. Pa3nuurs Mexxy CMecsiMi U XUMHUYEeCKMMU COeZIUHEHUSIMU.

9. MaccoBast ¥ 00beMHast ZI0JI KOMITOHEHTOB CMeCH.

10. BewjectBo. ATomM. Monekyna. XumMudeckuil sneMeHT. Asnorpornusi. [IpocTeie U CI0KHBIE
BelLeCTBa.

11. KauecTBeHHBIM U KOJIMUECTBEHHbIN COCTAB BeIIeCTB.

12. Xumunueckue 3Haky ¥ Gopmy/bl. OTHOCHTE/IbHBIE aTOMHAs U MOJIeKYJ/ISipHast MacChl.

13. KonmmuecTBO BelrjecTsa.

KpuTepuu o11eHKH YCTHOT'0 OTBeTa
Onenka «5»:

* OTBET MOJIHbIN U MPaBU/IbHBIA HA OCHOBAaHUU M3YUYeHHbIX TeOpHH;

* MaTepuas U3/I0)KeH B OTpe/ie/IeHHOM JIOTMUeCKOoM Moc/iej0BaTe/IbHOCTU, JTUTePaTyPHbIM
SI3BIKOM;

* OTBET CAMOCTOSITE/IbHBIM.

OneHka «4»:

* OTBET MO/HbIN U MPaBU/IbHBINA Ha OCHOBAaHUU W3YUYeHHBIX TeOpUi;

* MaTepua/l M3JIO)KeH B OIpeJeeHHOW JIOTUUeCKOW TI0C/Ie/loBaTe/IbHOCTH, TIPU 3TOM
JOTTyIIleHbI IBe-TPU HeCyllleCTBeHHbIe OIIMOKU, UCTIPaB/IeHHbIe TI0 TPeOOBaHUIO YUUTe/Is.

Onenka «3»:

* OTBET TIOJIHBIM, HO TIPH 3TOM JOINYyIljeHa CyIlleCTBeHHasi OIMOKa WU OTBET HEeIO/HbIH,

HeCBSI3HBIN.
OneHka «2»:

* TIpu OTBeTe OOHApY)KEHO HelOHWMaHWe YyJalldMCsi OCHOBHOTO COjiepKaHus y4ueOHOro
MaTepyana WK [OMYIeHbl CyIlleCTBeHHble OIMOKW, KOTOpbIe YualllMiics He MOKeT
WCIIPaBUTh MPU HABOJSAIIUX BOMPOCAX yUUTEIs.

Onenka «1»:
* OTCYTCTBHE OTBeTa.

TuUmoBbIe 3a/1a4M 10 pasjenry



1. ITonb3ysicbk meprOAMYECKON CHUCTEMOM XUMHUYeCKUX 3/eMeHTOB [. V. MeHzeneeBa, yKauTe
OTHOCHUTeJIbHbIE aTOMHbIe MaCChl a/IFOMUHUS, XJ10pa, HAaTPUsl, KUCJIOPOZa, a30Ta.

2. Bblunc/iMTe OTHOCHUTE/IBbHYIO MOJIEKY/ISIPHYIO MacCy KapOoHaTta KasblLivisl, UMEIOIero (hopmymny
CaCos,

3. BbluMC/IUTe OTHOCUTE/IBHYKO MOJIEKY/IIPHYIO MacCy Cynbdara aatoMuHus, GopMmy/aa KOTOPOro
Alx(SO4)s.

4. BbIuMc/iMTe OTHOCUTE/IbHYIO MOJIEKY/SIPHYIO MacCy OpTo(oCc(OpHON KUC/IOThI, €C/TU U3BeCTHO,
YTO COOTHOILIEHHE aTOMOB BOZOpPoAa, ¢ocdopa U KUCIOPOZA B MOJIEKyse paBHO COOTBETCTBEHHO
3:1:4.

5. Belunoivire MaccoBoe OTHOLLIEHHe XUMUYECKHUX 3JIEMEeHTOB B THIPOKCHU/IE KasIbLIUs.

6. BeruricsiuTe MacCOBOe OTHOILIEHHe XMMUYeCKHUX 3/IEMEHTOB B KapOoHaTe KasbLysl.

7. BplunciiTe MaccoBble 0/ 37IEMEHTOB B MOJIEKY/ie CePHOM KHCIOTHI.

8. BblunciiuTe MaccoBble 10/ 371eMEHTOB B MosieKky/e okcuza xxesnesa (11I).

9. BeiurcuTe, CKO/IbKO 1o Macce ocdopa comepxutcsi B 28,4 r okcuaa docdopa (T).

10. B Kakoi Macce oKcu/ia Ka/bLiusi COZlep>XKUTCs 1,6 T KaibLus?

11. CKOJIbKO MOJIEKY/T COZIEP>KUTCS B BOZle Maccout 72 r?

12. Kakoe K0/MueCTBO BeljecTBa 3aK/IF0YeHO B YIJIeKMC/IOM rase Maccou 110 r?

13. HaiiTu Maccy okcujia Meiv KoauuecTBoM BelilectBa 0,4 MOJb.

14. Kakoe KOM4eCTBO BelljecTBa cocTasisieT 23,4 cynbara HaTpus?

15. Kakoii 06bem 3aHumaroT 0,2 Mok a3ota?

16. Kakoe KoMuecTBO BelljecTBa B KUC/IOpo/ie oobemom 112 1?

17. KakoBa Macca a30Ta, B3aToro obsemom 67,2 11 (H.y.)?

18. Kakoii 06beM 3aHUMarOT 8 T Kuciopoa?

19. IInoTHOCTSL rasa o BoAopoAy paBHa 8. KakoBa OTHOCHTe/IbHAas MOJIEKY/IIpHas Macca 3TOro
rasa?

20. ITnoTHOCTH Ta3a 1o Bo3Ayxy paBHa 2. KakoBa macca 5,6 /1 (H.y.) 3TOro rasa?

21. KakoBa Mmacca HUTpaTa Mejd, oOpasyroilerocsi mpu B3aumogeiictBur okcuga menu (II) c
a30THOU KHUCJIOTOM?

22. Ompegenvte 00BeM BOZOPO/ia, BCTYTIAOIIEr0 B Peakiio ¢ 15 i1 Kuciopoga npu 06pa3oBaHrN
Bo/ibl. O6BeMbI ra30B U3MepeHbI TIPH H.Y.



23. Beruncmmtb 06bem okcuzia yriepoga (IV), monyueHHbIN TTpY CrOpaHUM arleTuieHa oobemom 10

1 (H.y.).

KpuTepuu o1jeHKHM yMeHHs pelllaTh pacyeTHbIe 3a/jauu:

5 0a/10B:
B/Ia/IeHUEM KY/IbTYPOU MBIILJIEHUST; CIIOCOOHOCTBIO K 0000I1IeHHI0, aHA/TU3y, KDUTHUECKOMY
OCMBIC/IEHHIO, CHCTEMaTH3alliy, MOCTAaHOBKe Ilieiell U BbIOOpY MyTel WX [JOCTH)KEHHs, B
JIOTUUECKOM PaCCY)KJeHWM U pelleHWd HeT OMIMOOK, 3ajlaya pellleHa paljdoHaTbHbIM
CII0CO00M.

4 6ana:
B JIOTUUECKOM PaCCY)KJE€HHUU W PeIIeHUH HET CYI[eCTBEeHHBbIX OIIMOOK, HO 3ajaua pelieHa
Hepal[{OHAIbHLIM CITI0COO0M WM ZIOTYITIeHO He OoJiee IBYX HECYIIeCTBEHHBIX OIHUOOK.

3 das/1a:
B JIOTUYECKOM PaCCY)X/I€HUH HET CYIIeCTBEHHBIX OIIMOOK, HO JOTYyII[eHa CyIieCTBeHHast

2 basu1a:

UMEIOTCSI CyI[eCTBEHHbBIE OITMOKK B JIOTUYECKOM PacCY>K€HHUU U B PEIIeHHH.

1 oamm:

OTCYTCTBHE OTBeTa Ha 3aJJaHHe.

N

o1k

CamocrosTebHast paboTa
(JomaiiiHee 3a/jaHKe)

Borpocs! i1 caMOIIpoOBepKu:
UTo aB/seTCs npeMeToM U3ydeHUs1 XUMUU?
Yro rokaspiBaeT XuMHueckasi popmysia’?
[TpuBesnTe mnprMepbl XMMUYECKHX BeLeCTB, MCIO/b3yeMbIX B IIPOMBILIIEHHOCTH,
Ce/IbCKOM XO03sICTBe, OBITY.
[TpuBesnTe KpaTKOe U3/I0’KeHHEe aTOMHO-MOJIEKYJIIPHOIO YUeHUSI.
HazoBuTe yueHbIX, BHECIIUX HaWOO/bIIMIA BK/IaZ, B pa3BUTHE W yTBEPK/JeHHe aTOMHO-
MOJIEKYJISIPDHOTO YUYeHHs.
Kakue skcrniepuMeHTasnbHble (DakThl CBUZETENLCTBYIOT O peasbHOM CyLeCTBOBaHUU
aTOMOB U MOJIEKYJL.
BblyunTe 3HaueHWe MNOCTOSIHHOM ABOra/ipo, XapaKTepHUCTHUKY HOpPMasbHbBIX YC/IOBUU
(naBneHvie u Temriepatypa) ¥ 06veM 1 MoJIst ra3a pyu HOpMasibHbIX YC/IOBUSX (H.Y.).
Kak mcrnosbp3yroT Ha NpakTHKe 3aKOH MOCTOSIHCTBA COCTaBa U 3aKOH COXPaHEHUs] MaccChl
BelLeCTB.
Kakyro pa3mepHOCTb HMeEIOT Be/JWYMHBL: KOJMYECTBO BellleCTBa, OTHOCHTE/bHas
MOJIeKy/IsipHasi Macca, MOJsSIpHasi Macca, MOJISIpHBI 00beM, Macca BellecTBa, 00bem
rasa?

PemieHue 3asjau Ha HaxoX/eHHe OTHOCHUTE/NbHOW MOJIEKY/ISIPHOM MaccChl, OIpejierieHre
MacCOBOM 0711 XUMUYECKUX 3JIEMEHTOB B CJIO)KHOM BellleCTBe; KOJIMUeCTBa BelllecTsa U T.J.

1-3. Kakoii 00beM (mpu H.y.) 3aHuMaer 1r:

1. cepoBOZ0pPO/a;

2. KUCJI0pOJa;

3. aMMHakKa

4-6. Haiigute Maccy (npu H.y.) 2,8 11 c/1ey1ojux ra3sos:

4. XJIOpOBOZOPOAA;

5. ¢Topa;

6. yIr/IeK1cIIoro rasa.

7-8. Kakoii 00beM (1pu H.y.) 3aHUMAIOT:
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7. 3x10%! Mmoneky. rasa?

8. 12x10%* monekyn rasa?

9-10. CK0/1bKO MOJIeKYJI (PHU H.y.) CO/IeP>XXUTCSA B:
9. 1,4n a3ora;

10. 11,2m1 Kucopoga.

®DoHA TeCTOBBIX 3afjlaHUM /I/Ifl TEKYIero KOHTPOJ/Isl 3HAHUHU M0 TeMe:

Bbibepume 00uH npaguwibHbIX 6APUAHM:

Meipuaieil XHMHYeCKH HeAe/ITMMOM YacTHIeH BelllecTBa SABJ/IAeTCA:
MoJieKyia

VIOH

+aTroMm

XUMHUYECKUM 2/IEMEHT

KosmmuecTBO BeljecTBa — 3T0:

+IIOPLMSA BEIeCTBa, U3MepeHHast B MOJISIX
YHC/IO CTPYKTYPHBIX YacTHL], paBHOe 6-10%3
Macca BelecTBa

HaBecKa BeljecTBa

N30TO0NBI XUMHUYECKOI'0 3/IeMeHTa 0T/IMYal0TCA APYT OT Apyra:
+I10 YUCIy HEﬁTPOHOB

10 YHCJT1y 3/IEKTPOHOB

10 YrCJ1y IIpOTOHOB

I10 TIOJIO>KEeHUIO B HEPHO,E[HHGCKOFI cucreme

N3 nepeunc/ieHHbIX SIBJIEHUA 0TMeThTe XUMUUYeCcKHe:
+I'opeHue crivuku

+CKrcaHre MOJIOKa

+P>xaB/ieHue xesesa

ITIpaBnenune metanna

Kakoii 3aK0H JjaeT 0CHOBY /Jisi COCTaB/IEeHUS] XMMHUECKHX peaKkuui?
3aKOH TOCTOSIHCTBA COCTaBa BelljeCTBa

3aKOH KBUBA/IEHTOB

+3aKOoH CcOoXpaHeHUs1 MacChl BelllecTBa

3akoH ABOrazpo

YTo Ha3bIBaeTCs NOCTOAHHON ABOrajpo?

1MoJIb BelecTBa, cogepkaruii 6,02-10 23mosekyn

+UYucno yactur 6,02-10%3, copepxkampxcs B 1 MoJIb /I060r0 BeljecTsa
1mos1b BelrjecTBa, cogepxaruii 6,02-10 23 aTomoB

Copepkanue 6,02:10 23 atomoB B 12 1. yryiepoza

Kem ycTraHOB/IeH 3aK0H I0CTOAHCTBA COCTaBa BellecrBa?
M. B. JIoOMOHOCOBbIM

K. JaneToHOM

+XX. IIpycrom

A. ABorazpo
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MHormne XuMH4YeCKHe 3/IEMEHThI 00pa3yl0T HeCKO/IBKO MPOCTHIX BEIeCTB, 00/1afa0IiX
pa3/MYHBIMU cBoMicTBaMu. Kak Ha3bIBalOT 3TO siB/IeHHE?

M0JIUMOP(PU3MOM

roMoJiorvuei

MHOT'OMEepPHOCTBIO

+anioTporven

XuMHYeCcKHe CoeJHHEeHHs MePeMeHHOr0 COCTaBa Ha3bIBaKOT:
CJIO)KHBIMU BeIIleCTBaMU

JaTbTOHUAMU

KOMIUIEKCHBIMH BeIl[eCTBaMU

+0epTosMAaMu

XumMuueckye CoefHHEHUs ITOCTOAHHOI0 COCTaBa Ha3bIBAKOT:
OepToaaMu

BelljeCTBaMu

+1a/JIbTOHUaMU

KOPITYCKY/IUZaMHU

Onpegenure Maccy (r) KHC/IOPO/Ja, 00beM KOTOporo (H.y.) cocrasJisiet 44,871
6,4

+64

22,4

2,2

Onpejenure KOJIMYECTBO MOJIb X/I0Pa, 00eM KOTOPOTro NPH H.y. ocTaBiser 11,2 i
+0,5
11,2
22,4
10,5

Macca obpa3ua kap6oHara kaibius paBHa 10 r. Onpepenure KoJIM4eCTBO MOJIb 3TOH COJTH
100

+0,1

0,01

10

Kakyro maccy (r) umeer 1,55 10?3 mosieky.1 BoabI
+4,63

46,3

0,46

46

Kakoe K0/1MUeCTBO BelecTBa (M0Jib) COCTAB/IAIT 6,02-10%° MonekyJ1
10

+100

0,1

1000

MOJIﬂpHaﬂ MdCCd KdKHUX U3 HpPIBE/:[EHHbIX HM)Ke BellecTB 0/ilMHAKOBA
CaCOs u NaBr
+H3PO4 1 HySO4
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CuS u AuCls
NaBr u CuS

Kakue 13 nepeunc/ieHHbIX HH)Ke ra30B Jjierue Bo3jyxa
+A30T ¥ aMMHaK

A30T 1 KUCI0pOL

Awmmuak u ¢prop

Kucnopog u dTop

Kakoii 06beM 3aHuMaroT npu H.y. 100 MoJib /1106010 rasa
22,4 1

+22.4 v

22,4 m°

2,24 m3

B kKakom 00béMe (J1) aproHa (H.y.) COAep>KMTCS CTOJIBKO >Ke aTOMOB, CKOJIBKO B 11,2 71
BO/i0po/ja

+5,6

11,2

22,4

224

Kakas macca BojpI () MOXKeT OBITH M0/Ty4eHa NP B3aUMO/IeliCTBHH C KHC/I0POJ0M 224 Ji
BOJOpoAa?

0,18

18

1,8

+180

Haiiure Maccy ruipoKcu/ia Kaabius (T), KOTOPbIH 0bL/T IO/Ty4eH MPH B3aUMO/IefiCTBHH C
Bojiok 658,38 r HerameHou u3Bectu, coaepxaineu 85 % CaO .

74
800
+740
1000
Ta6/mna 1
MeTtoauKa npoBeeHUs1 KOHTPOJIs
ITapameTpbl METOUKH 3HaueHue rapamMeTpa
[Ipefen nUTEILHOCTH BCETO KOHTPOJIS 15 MUHYT
I[TocsieioBaTeILHOCTH BEIOOpA BOMPOCOB CryuaitHas
[Ipepiaraemoe K0J1MyeCTBO BOIIPOCOB 5

Kpurepuu onjeHKu:

- 5 0a//10B BBICTABJISIETCS], KOTOPBIN MPAaBU/IbHO BBITIOHSIET 5 TECTOBBIX 3a/JaHUIA;
- 4 6as1/1a BBICTAB/ISIETCS], €CJ/TU TIPABU/IBHO pellieHO 4 TeCTOBBIX 3a/laHMs.

- 3 0as1/1a BBICTAB/ISIETCS], €C/IU MPABU/IBHO PelleHO0 3 TeCTOBbIX 3a/laHUs
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Tema 1.2. «Ilepuoauuecknu 3aKoH ¥ Ilepuognyeckas cucrema xumMu4eckux 3nemenros /.M.
MenpeneeBa. CTpoeHHe aToMa»

Kontpo/mpyemsie KomnoHentol: OK 01, OK 02, OK 04, OK 07

31; 32; Bi; By, JIPo 4, JIPo 5, JIPo 7, JIPo 9, JIPo 12
KoHuTposinpyemble 3HaHUSI: COBpeMeHHass (popMysupoBKa [leprofnueckoro 3akoHa, CTPYKTypa
[Tepuoanueckoii cucrembl [1.M1. MeH/ienieeBa, CTpOeHHe aTOMOB,
yMeHMsI: OTipe/ie/IsiTh 3/IeMeHT 10 3/IeKTPOHHOM (hopMyJie; yCTaHAB/IMBATh T10 MOPSIAKOBOMY
HOMEpY 3/1eMeHTa HOMep Ilepuoja WU HOMep TCpYIIIbl, B KOTOPbIX OH HAaxOJWTCS; 3aluCbIBaThb
3/IeKTPOHHYIO (DOPMY/TY AAHHOTO 3/IeMeHTa U CPaBHMBATh €r0 C COCeHUMMU 3/ieMeHTaMU B Iepuo/ie

Y TpyIIIe.
Bonpoce! f1s onpoca

1. AToM — c/10)KHast yactuua. [Jokasare/bCTBa C/I0KHOCTH CTPOEHUSI aTOMa: KaToJ4HbIe U
PEeHTTeHOBCKUe 1yud, (oTo3¢h(deKT, paIu0aKTUBHOCTD, 3/IEKTPOJIU3.

2. TlnanerapHass Mofenb atoMa 3. Pesepdoppa. Ctpoenue atroma mo H. Bopy. CoBpemeHHbie
Tipe/iCTaB/IeHHs O CTpOeHUU aToMa. KoprnycKy/isspHO-BO/THOBOM Ayann3M YacTUL] MUKPOMUPA.
3. CocTaB aTOMHOTO 5i/ipa — HYKJIOHBL: IPOTOHbI U HEMTPOHBI. MI30TOIbI M HYK/INU/IbI. Y CTOWUHMBOCTh

saep.

4. DnexTpoHHast 060/10uKa aToMOB. [ToHsATHE 00 37IeKTPOHHOM OpOUTATN 1 37IEKTPOHHOM 00J1aKe.
KBaHTOBBIe uKC/ia: r1aBHOe, opbuTanbHOe (T0O0YHOE), MarHUTHOE 1 CIIMHOBOE.

5. PacripefiesieHye 371eKTPOHOB 110 SHEPreTUUECKUM YPOBHSIM, TIOJyPOBHSIM U OPOUTA/ISIM B
COOTBETCTBUU C MPUHLIMIIOM HauMeHbIllel SHepruu, npuHiunoM Ilayam u npasuiom I'yHaa.
OneKTpoHHbIe KOH(GUTYPALIUX aTOMOB XMMUUECKUX 3/IeMEHTOB.

6. BaneHTHbIe BO3MOKHOCTH aTOMOB XMMHUECKUX 3/IEMEHTOB.
7. SJIEKTPOHHBH KJIaCCI/I(l)I/IKaL[I/IH XUMHWUYECKUX 3JIEMEHTOB: S-, p-, d—, f—BJIeMEHTLI.

KpuTtepuu onjeHKa 001ue /1A YCTHOT'0 0TBETa
OneHka «5»:

* OTBeT IOJIHbIN Y TIPaBU/IbHBIN Ha OCHOBAaHWU M3YUY€HHBIX TeOpUll;

* MaTepuas U3/0XKeH B Orpe/ie/IeHHOW JIOTUUeCKOoi Moc/ejoBaTe/IbHOCTU, TUTepaTypPHbIM
SI3BIKOM;

* OTBET CAMOCTOSITe/IbHBIMN.

OneHka «4»:

* OTBeT IOJIHBIY Y NPaBU/IbHBIM HA OCHOBAaHWU U3yUY€HHBIX TEOPU;

* MaTepuaj M3JIO)KeH B OIpeJieIeHHOW JIOTUYeCKOW T10C/iej0BaTe/lbHOCTU, TpPU 3TOM
JOTTyIIeHbl IBe-TPU HeCyIl|eCTBeHHbIe OLTMOKH, UCTIpaB/IeHHbBIE 110 TPeOOBAaHUIO YUUTEJIS.

Onenka «3»:

* OTBET TIOJIHBIM, HO TPH 3TOM JOMYyIlleHa CYI[eCTBeHHasl OIMMOKa WM OTBET HETIOJHBIN,

HECBSI3HBIH.
OneHka «2»:

* MPU OTBeTe OOHApY)KEHO HeTMOHWMaHWe YdYalllUMCs OCHOBHOTO CoOjiepyKaHusi yueGHOTO
MaTepHajia WM JOMYyIeHbl CYIeCTBeHHble OLIMOKH, KOTOpble YyuallldhiCs He MOXKeT
WCTIPaBUTD MPU HAaBOASIIIMX BOMPOCAX YUUTEJIsI.

Onenka «1»:
* OTCYTCTBHE OTBeTa.

TunoBbie 3d4/1da4H4 110 TeMe

1-5. CocraBbTe 371€KTPOHHBIE U 3/IeKTPOHHO-Tpaduueckrie GopMyJibl CIeAYIOLMX 1eMeHTOB:
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Li, As;
Br, K;
Fe, Na;
B, Co;
Ni, Al
2. Kakoe KBaHTOBOE UHCJIO OTIpe/iesisieT KOJTMUeCTBO opbuTaneli B JaHHOM TO[ypoBHe aToma? UeMy
paBHO YMC/I0 opbuTasneit Ha s-, p-, d- u f-mogypoBHsax? Kakoe MakcMMabHOE YMC/IO 37IeKTPOHOB Ha
HUX MOJKeT pacriojiaraTbCs?
3. 3apucoBatb (hOpMbI /IEKTPOHHBIX 00/1aK0B (0pbuTanei): s, p, d, f.
4. Ha kakoM ocHOBaHMU XpoM, (dochop, cepa M BaHaJUM PACMOJIO)KeHbl B OJHOW TpYIIe
Nepuojuveckor cucteMbl? Ilouemy X pasMerjatoT B pa3HbIX MTOArPyNnax?
5. IlepeuncnuTh 5/1€KTPOHHBIE AHA/IOTH CPeAU 3/IeMEHTOB V TPYMIbl MePUOJUUYECKON CHCTeMbI
yeMeHTOB. HarmmcaTh B 00IleM Buje 3/IeEKTPOHHbIE (DOPMY/bI Bal€HTHBIX 3JIEKTPOHHBIX
MO/lypOBHEM aTOMOB 3THX 3/IEMEHTOB.
6. CocraBbTe 3/€KTPOHHbIE (POPMYJbI U TpeJCTaBbTe Ipaduuecky pasMellieHHe 3/1eKTPOHOB 10
KBAHTOBBIM siuelikaM [ijisi yKa3aHHbIX 371eMeHTOB. [IpoaHanu3upyliTe BO3MOXKHOCTH pa3berHeHuUs
CTapeHHBIX 3/IeKTPOHOB TPU BO30Y)KZEHUM aTOMOB C OOpa3oBaHMEM BaJleHTHBIX 3JIEKTPOHOB B
COOTBETCTBUM C TeOpHel ClIMH-Ba/IeHTHOCTH.
7. Uto Takoe u30TOMBI? YeM MOXKHO OOBSCHHUTB, UTO Y OOJBIIMHCTBA 37IEMEHTOB TTePHUOANYECKOM
CUCTeMbI aTOMHbIE MacCChl BBIPDA)KAIOTCS JIPOOHBIM UMC/IOM? MOTYT /I aTOMbI Pa3HbIX 3/IEMEHTOB
VMMeThb OZIMHAKOBYIO Maccy? Kak Ha3bIBatOTCs MO/100HBIE aTOMBI?
8. CMMBOJI OZJHOT'O M3 U30TOIIOB 3/IeMeHTa *%240.

a) Ha3BaHMe 3/IeMEHTa;

0) uKC/I0 TIPOTOHOB U HEUTPOHOB B SIZIPE;

B) UKCJIO 37IEKTPOHOB B 37IEKTPOHHOM 000/104Ke aToMa
9. flapo aromMa HEKOTOPOrO 3/IeMEHTa COZEepPXUT 16 HEeMTPOHOB, a 3/IEKTPOHHAsE 000/I0UKa 3TOro
aToMma - 15 syekTpoHOB. Ha3Bath 3/1eMeHT, U30TOMOM KOTOPOI'O SIB/IsIeTCsl JaHHbI atoM. [IpuBectr
3aMMch ero CMMBOJIA C YKa3aHUeM 3apsijia siipa U MacCoOBOTO UMC/Ia.
10. NU3oton kpemuus-30 obpa3zyeTcs ripy 60MOapZMpOBKe (-4aCTUIIAMH SiZiep aTOMOB aFOMUHUSI-
27. CocTaBbTe ypaBHEHUe 3TOMH siiepHOM peakl[uu U HaluIIUTe ero B COKpalljeHHOU (popme.
11. MaccoBoe uKC/I0 aTOMa HEKOTOpPOro 37eMeHTa paBHO 181, B 37eKTpOHHOM 000/i0UKe aToma
COZIep)XUTCSL 73 3J/IeKTPOHA. YKasaTb YMC/IO NPOTOHOB M HEWTPOHOB B s/ipe aTOMa U Ha3BaHue
3/1eMeHTa.
12. Kakoe MakcHMaabHOe UKC/IO 3/1eKTPOHOB MOXKET HaXOJUThCS Ha SHEPreTUYecKuX YPOBHSX U
TIO/lyPOBHSX?
13. OrnpefienUTh UUCIO 3/IEKTPOHOB, MPOTOHOB M HEUTPOHOB Yy 37€MEHTOB C TMOPSAKOBBIMU
HoMepamu 11, 22, 33, 44, 55, 66, 77

KpuTepuu onjeHKa yMeHH# peliaTh THUIIOBbIE 3ajauu

OneHka «5»:

* B JIOTUUECKOM pacCy>KIeHUH HeT OLIMOO0K, 3a/laua pelieHa paloHaIbHBIM CTIOCOO0M.
Onenka «4»:

*B JIOTUUECKOM DACCYX/I€HUM HeT CYIIeCTBEHHBIX OMMOOK, HO 3ajjaua pelleHa

HeparjoHaIbHBIM CITI0COO0M M/ [I0TTyITleHO He Ooiee [ByX HeCyIeCTBeHHBIX OLIMOOK.

Onenka «3»:

*B JIOTUYECKOM PaCcCY>KZeHHUH eCTb He/[OUeTHl.
OneHka «2»:

*MMEIOTCSI CYIL[eCTBeHHbIE OLIMOKY B JIOTHUECKOM PaCCYK/eHUH.
Onenka «1»:

*OTCYTCTBHE OTBETa Ha 3aflaHue.

CamocTosTe1bHasA padoTa
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(JomaiiiHee 3a/jaHMe)
81, ynp.1-5
82, ynip.1-7
83, ynp.1-5
85, ynp.1-7

[Movck wHbopMaLyy 1O 3afaHHOW TeMe «OTKpBITHE TEepUOAMUeCKOro 3aKOHa» W3 Pa3/InUHbIX
HMCTOUHUKOB, CUCTEeMaTH3UPOBaTh MOTyYeHHYI0 WH(GOPMALIMIO U TIPe/ICTaBUThL eé BU/le TIpe3eHTaluu
(7-10 cnaiinoB).

MHCTpPYKIUA M0 BBIIO/THEHUIO:
PaboTa BBIMO/HSAETCS CAMOCTOSITe/TbHO TPYIION 00yJatouuxcs 4-5ueoBex.
CTpyKTypa npe3eHTaluu:
-TTomnbITKM Knaccudukaiuy XuMudeckux ieMeHToB 1o [J.1. MeHeneeBa;
-OtkpeiTre [I.11. MeH/e/eeBbIM MEPUOAUYECKOT0 3aKOHa;
-TTeprioanueckasi CHCTeMa 3JIEMEHTOB - TabJIMUHOE BhIpa)KEHHE NTePUOIMUECKOT0 3aKOHa;
-3HaueHre NepruonYeCcKoro 3aKOoHa.

Bonpocs! /i caMmonpoBepKH
B uéwm 3Hauenue Ilepuoguueckoro 3akoHa U Ileprofuueckor CUCTeMbl XWMHYECKUX
aneMmeHTOB /I.VI. MeHzieneeBa.
Uto Takoe BajleHTHOCTL? Ha30BUTe MakCHUMa/bHOe U MUHUMAa/IbHOE 3HaYeHUs
Ba/ICHTHOCTH XUMHYECKUX 3JIeMEHTOB.
Kak u3MeHsI0TCS1 CBOMCTBA 3/1IEMEHTOB C YBeJIMUeHreM MOPsIKOBOr0 HOMepa B Iepuojiax u
rpymnmnax?
Kem u Kor/ia ObI/T OTKPBITHI 37IEKTPOHBI, TIPOTOHBI, HEHTPOHKI?
[TopsiioK 3aro/THeHHsT 3/1IeKTPOHAMU 3JIEKTPOHHBIX CJI0EB U OpOUTaIel.
Kakoe cocTosiHMe aToMa Ha3bIBalOT HOPMasIbHbIM, KaKoe — BO30Y>K/IeHHbIM?
Kak Ha3bIBarOTCS YaCTHIbl, KOTOPHIMU 00pa30BaHbI BCe BelllecTBa?
UTO HaxoAWUTCS B LieHTpe aToma?
W3 yero cocrout po atoma?
Kakoe o011jee Ha3BaHMe UMEIOT POTOHBI U HEHTPOHBI?
UeMy paBeH 3apsi/; IIPOTOHA B YCJIOBHBIX eJUHULAX?
Kakoii 3apsig umetot sijpa atoMoB? [Touemy?
Kak Ha3bIBatOTCS 4aCTULIbI, KOTOPbIE ABW)XYTCS BOKDPYT siZipa aroma?
Uemy paBeH 3apsi/i 3/IeKTPOHA B YC/IOBHBIX eZJUHULaX?
Kakoe o011jee Ha3BaHHe UMEIOT MPOTOHBI, HEUTPOHBI U 3/IEKTPOHBI?
[ToueMy aTOMBI SIBJISIFOTCSL 37IEKTPOHEUTPaIbHBIMU YaCTULIAMU?
YTo SIB/ISI€TCS TJIABHOM XapaKTepHUCTHUKOM M0060ro aroma?
Uemy paBeH 3aps/ spa atoMa?
UTo Ha3bIBaeTCs XMMUYECKHUM 3JIeMeHTOM?
CKOJIBKO XMMHUUYeCKUX 37IeMeHTOB U3BeCTHO B HacCTosilee Bpems?
CKOJIbKO XMMHUUEeCKHUX 37IeMEHTOB BCTPeuaeTcsi B MpUpoje?

3agaHus A1 CAaMOCTOATE/THHOU PadoThI

3arnosiHUTE CBOOO/IHBIE K/IETKU B CJIe/lyrolleli Tabnuile (KaXkaast CTpOKa
B Tab/lle COOTBETCTBYET OZJHOMY aTOMY):
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ATom Yucno Hucino 3apsap sapa | Yucno Yucno
TIPOTOHOB 3/IEKTPOHOB HEWTPOHOB HYKJIOHOB
1-bIi 1 0
2-o1 6 12
3-ui +12 12
4-bIi 80 120
5-bIit 15 31
KakoBo 06111ee 41C/I0 3/1eMeHTapHbIX YaCTUL] B K&XX/IOM K3 aTOMOB
Ne 1—5?
3arno/THUTL Tab/HILY:
OCHOBHBIE XapaKTepHUCTHUKH 3JIeMEeHTapHbIX YaCTHL]
UYacruua u ee Macca 3apsap, [Iprmeuanue

o003HayeHue

®oH/| TECTOBBIX 3aJJaHUH [I/Isl TEKyLIero KOHTPO/1A 3HaHUII 110 TeMe:

Bbibepume 00uH npaguibHbIX 6APUAHM:

YTo AB/IAETCA OCHOBAHUEM /I/If COBPEMEHHON KBA/TM(PUKALMHA XMMHYECKHUX 3JIEMEHTOB?
BaJIEHTHOCTh

CTpOEeHMe aToMa

aTOMHasi Macca

+4KC/I0 MPOTOHOB B si/Ipe aToMa

Uro onpeesieT ¢pu3nuecKrii CMbIC/I MOPSJKOBOr0 HOMepa XMMHYeCKOro jieMeHTa?
TI0JIO’KEeHYe 3/IeMeHTa B IepuojUYecKor cucTeme

+4nC/I0 IIPOTOHOB B f/ipe aToMa

YMCJI0 SHEPreTUYeCKUX YPOBHe!

YHC/I0 HEUTPOHOB B aTOMe

Uro onpeessieT ¢pu3nuecKnuii CMbIC/I HOMepa nepuo/jia B NepuoAnuecKon cucreme?
cXofHble (HU3UKO-XUMHUUECKHe CBOMCTBA 3/IeMEHTOB IAHHOTO TIepro/ia

MeTa/uTnyeCcKre CBOMCTBA C/ieBa HalpaBo 0C/labeBaroT

+YKCJI0 37IeKTPOHHBIX YPOBHel B aTOMax paBHO HOMepY Tiepuozia

CBOWCTBA 3/IEMEHTOB ME€PUOINUECKH TTOBTOPSIOTCS

Yem 00yC/10B/IeHBI MeTA/UTHUECKHE CBOMCTBA XUMUUYECKHX 3/IEMEHTOB C TOUKH 3PeHHs
XUMHUH?

+CMoCOOHOCTRIO aTOMa OT/]aBaTh IEKTPOHBI

CIIOCOOHOCTBIO pearupoBaTth C HeMeTa/ylaMu

BeJIMUUHOMN 3/1IeKTPOOTPULIATETbHOCTH

CTPOEHUEM KPUCTa//INUeCKON pelleTKH

Kakwue cBolicTBa yCH/IMBAKOTCA Y XMMHUYECKHX 3/IEMEHTOB I/IaBHbBIX MOATPYMII C yBe/IHUeHHeM
aTOMHOI'0 HomMepa?
+MeTa/yInyecKre CBOMCTBA
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HeMeTa/l/InYeCKre CBOMCTBa
XUMHYecKasi aKTHUBHOCTb
pPacTBOPUMOCTB B BOJe

Kakmue CBOWCTBA yCH/IMBAIOTCA Y XHMHUECKHX 3/IEMeHTOB B Mpe/ie/iax Mepuoja cjieBa
Hamnpaso?

MeTa/l/ITMueCKUi b/1eck

3JIEKTPOIPOBO/JHOCTh

+OKHC/IATe/IbHBIe CBOMCTBA

OTHOCHTeJIbHAs IVIOTHOCTD

Kakue XuMHyYeCKHe 3/1IeMeHThI paCl'IOJIO)KEHbI B HOPH/:[KE B03paCTaHl/Iﬂ HX dTOMHBIX paﬂI/IyCOB
N, B, C

+N, P, As

Na, Mg, K

B, Si, N

B ry1aBHBIX mOArpynmnax nepuojuueckoi CicTeMbl BOCCTAaHOBHUTE/IbHAas CII0COOHOCTH aTOMOB
XHMHUUYECKHX 3/IEMEHTOB PacTeT C:

yBeJIMUeHUEeM Urcria HeUTPOHOB B siipe

yMeHbIlIeHWeM painyca aTOMOB

yBeJMUeHUEeM UKCIa 37IeKTPOHOB Ha BHELITHEM SHEPreTHYeCKOM YPOBHE

+yBe/IMueHreM pasiyca aToOMOB

Yucio 31eKTpoHoB B one Fe?' cocraBiser:
23

+24

26

56

Yemy paBHO unc/I0 cBoO0AHBIX 3d opOuTasieii B aToMe IUHKA?
5

+0

1

2

B no0ouHbIX MOATPyNNax MEPUOAUYECKONH CHCTEMbI BOCCTAaHOBHUTE/IbHAsS CII0COOHOCTH
aTOMOB XUMHYECKHX 3/IEMEHTOB pacTeT C:

+yBe/IMYeHUEM paJiiyca aTOMOB

YMEHBIIIEHUEM pajuyca aTOMOB

yYBeJIMUeHNEeM UKc/ia 3/IeKTPOHOB Ha BHEIIIHEeM SHepreTUYeCcKoM YpOBHeE

yBeJIMYeHueM 3apsja sapa

Yemy paBHO MaccoBoOe YHC/I0 aToMa?
YUCTy IPOTOHOB B aTOMe

YMCITy 3/IEKTPOHOB B aTOMe

YKCJTy HEHTPOHOB B aTOMe

+4MCITy HYK/IOHOB B aTOMe

YeMy paBHO YK (/10 HEUTPOHOB B aTome 15 P?
31
16
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+15
46

Kakoe KBaHTOBOe UHC/I0 XapaKTepu3yeT HalpasJieHHe 3IeKTPOHHOr0 00/1aKa B
MPOCTPaHCTBe?

n

1

+ml

ms

Kakue 3HaueHHUs1 MIPUHUMAaET MarHUTHOEe KBAaHTOBOE YKCJ/IO /i/is opouTasei d-mogypoBHs?
0,1,2

+-2,-1,0, +1, +2

-1,0, +1

1,2,3

Yemy paBHO 4YHMC/I0 OpOUTasiei Ha f-moaypoBHe?
1

3

5

+7

ATOMBI, KAaKOr'0 3/IEeMeHTa UMEIOT 3/IeKTPOHHYI0 KOH(QUIypalMIio BHelIHero cios: 4s24p°>?
+35Br

7N

33AS

23V

YeM 0T/IMYAIOTCS aTOMBI H30TOMOB O/JHOT'0 3/IEMeHTa?
YKCJIOM TIPOTOHOB

+YKC/IOM HEHTPOHOB

YKCJIOM 3JIEKTPOHOB

3apsioM sipa

YemMy paBHO MaccoOBOe YUC/I0 a30Ta 7N, KOTOPbIH CO/iep>XUT 8 HeMTPOHOB?
14

+15

16

17

Kakue 3HaueHHs1 MIPUHUMAaeT OpOUTa/IbHOE KBAHTOBOE YHCJ/IO /I/Isl BTOPOI0 YHEePreTHYecKoro
ypPOBHA?

0,1, 2

-2,-1,0,1,2

+0, 1

1

Kak o00603Hauaercsi mogypoBeHb, Aj1s1 Kotoporon =4 ul=0?
af

4d

4p

+4s
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ATOMBI, KAKOI'0 3/71eMeHTa MMeKT YIeKTPOHHYI0 KOH(UIypaIiio BHEeIIHero ¢/10s 3s23p*?
6C

1451

+16S

24Cr

AnexkTponHas ¢opmy/ia aroma 1s22s?2p®3s23p3. Onpegennre 31eMeHT U BO3MOXKHBIE CTEIIeHH
OKHC/IeHHUSA

+3, +5 As

+4,+6 S

+43,+5P

+3,+6 P

Jlia aToma 371emeHTa ¢ hopmyJioii 1 s22s22p®3s23p®4s? onpepgennre aToMHbIH HOMep
12

+ 20

50

19

JI/iA aToMa C 3/1IeKTPOHHOM (JOPMYJI0ii BHEIIHUX 3/IeKTPOHOB yKaxkuTe 4 s*3d'%4p? uucio
HeClapeHHbIX 3/IEKTPOHOB B 0CHOBHOM COCTOSIHMM aToMa

5

6

+2

4

Ykakure 3/1eKTPoHHYI0 (hopmysy aToma ¢ropa.
1522522p®
1s?2s%2p?
+1s22s22p°
1522522p°3s?
Tabmuna 2
MeTo/JiKa NPOBeeHNsI TeKYIero KOHTPOJIst

[TapameTpbl MeTOUKH 3HayeHue rapameTpa

IIpenen naMTETLHOCTHA BCETO KOHTPOJIS 20 MUHYT

ITocieoBaTeIbHOCTL BEIOOPA BOMPOCOB CrnyuaiiHas

[TpesaraeMoe KOJIMYECTBO BOTIPOCOB 10

Kpurepum onjeHku:

5 0a/I/I0B - OL|eHKa «OT/IMYHO» BBICTaB/IsIeTCsl 00yuaroleMy, KOTOPbIH MPaBUIbHO OTBETHIT
Ha 90-100% Borpocos.

4 6anIoB - OL|eHKA «XOpOILO» BHICTaB/IsIeTCS 00yyYarolieMy, KOTOpbIil IIPaBUIbHO OTBETUJI
Ha 70-80% Bonpocos.

3 0a/ioB - OLIEHKA «Y[OBJETBODUTENIbLHO» BBLICTAB/sIeTCs O0OydaroleMy, KOTOPBIM
npaBuIbHO 0TBeTUI Ha 50-60% BOMpPOCOB.

OlleHKa «Hey/IOB/IeTBOPUTE/IbHO» BBICTaB/sieTCsl 00yuvaroljeMy, KOTOpPbIM IpPaBHU/IbHO
otBeTun MeHee 50% BOIIPOCOB, OaslIbl HE BBICTABJISIOTCS.

Temal.3. «CTpoeHue BewiecTBa»
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KonTpompyemblie KomnoHnentbl: OK 01, OK 02, OK 04, OK 07

Y1; Bz; B3, JIPo 4, JIPo 5, JIPo 7, JIPo 9, J/IPo 12

KoHTpo/mipyemble 3HAaHMA: BH/Jbl XUMHUECKOM CBSI3U (KOBajleHTHasi TIOJIsipHasi U
KOBaJIeHTHas HeroJIsipHasi, WOHHAas, BOJOPOJHAs, MeTa/UIMuecKas); arperaTHoe COCTOSIHHe
BeIl|eCTBa;

YyMeHHUsA: OrpefesiATh XapaKTep XMMHUUYECKOM CBS3M B pa3HbIX COEJIUHEHUSIX U CTeleHb
OKHCJIeHHUs 37IeMeHTa; KJIaCCU(PULIMPOBaTh AUCIIePCHbIE CUCTEMBI.

Bonpocs! ana onpoca

1. TloHaTMe 0O XUMHUECKOM CBSI3U. TUNLI XUMUYECKUX CBA3€M: KOBa/JeHTHas, WOHHad,
MeTa/uThuecKasi U BOAOPOAHas.

2. KoBaneHTHass xuMHuuecKasi CBsi3b. [IBa MexaHM3Ma 00pa30BaHMsI 3TOM CBsi3u: OOMEHHBIN U
JIOHOPHO-aKLIe[TTOPHBIM.

3. OCHOBHbIe TTapaMeTpbl 3TOT0 THIIA CBSI3U: [/IMHA, IPOYHOCTb, YrOJl CBSI3W WM BaJleHTHBIA YTOJI.
OCHOBHBIE CBOMCTBA KOBa/IEHTHOM CBSI3U: HACBILL€HHOCTh, MOJIIPU3YeMOCTb Y TIPOUHOCTb.

4. DNeKTpOOTpULIaTebHOCTh M KacCH(UKalUs KOBa/JeHTHBIX CBsi3eld IO 3TOMY IIPU3HAKY:
TO/ISIPHAsi ¥ HeroJIsipHasi KOBaJleHTHbIe CBsi3U. [10/sIpHOCTD CBSI3U U MOISIPHOCTb MOJIEKYJIBI.

5. Cnioco6 mepeKpbIBaHUsI €KTPOHHBIX OpOUTanell M KaacCU(UKAIUs KOBAJ€HTHBIX CBSI3€M 10
3TOMY TMPHU3HAKY: G- U T-CBSI3U. KpPaTHOCTh KOBa/JIEHTHBIX CBs3el U KiacCU(UKALUS UX TI0 ITOMY
TpPY3HAKY: OJWHApHbIe, JBOMHBIE, TPOWHbBIE, TTOTYTOPHBIE.

6. Turnbl KpUCTa//IMYeCKUX PELLeTOK Y BelLeCTB C STUM THIIOM CBSI3U: aTOMHbIe U MOJIEKY/ISIDHBIE.
dusrueckKre CBOMCTBA BeLECTB C STUMU KPUCTa/VIMUeCKUMU pellleTKaMH.

7. VloHHasi xvMuuecKasi CBsi3b, KaK KpalHWI C/lydail KOBaJIeHTHOW MOJSIPHOM CBs3uM MexaHu3m
o0Opa3oBaHUs MOHHOW CBSI3U. MIOHHBIE KPUCTA/VTMUECKUE PEIeTKH U CBOWCTBA BEIL[ECTB C TaKUMH
KpHUCTa/lJlaMU.

8. Merannyeckasi XUMHUeCKasi CBsi3b, Kak OCOOBIM THUM XUMUYECKOW CBSI3H, CYIIeCTBYIOIIUN B
MeTa/ljlax U crvlaBax. Ee ommmMuus M CXOACTBO C KOBaJeHTHOM W WMOHHOM CBsizAMU. CBOMCTBa
MeTa/IJIMYeCKO! CBsA3U. MeTa/uinueckue KpUCTa/I/IMUeCKre pelleTKU U CBOMCTBA BeleCTB C TAKUMU
KpHUCTa/lJIaMHU.

9. BojopoaHast XxvMUuUecKasi CBsi3b. MexaHW3M 00pa3oBaHMsl Takod cBs3u. Ee kmaccudukaiys:
MeXMOJIeKYyJIIpHast U BHYTPUMOJIEKYJ/ISIpHasi BOJOPO/HbIE CBSI3U.

10. Moneky/isipHble KPUCTa/JTAUECKHE PELIeTKU [ 3TOr0 TWra CBs3u. PuU3nuecKrde CBOMCTBA
BeIIeCTB C BOJIOPOJIHOM CBsI3bl0. BHosioruueckasi posib BOZOPOAHBIX CBsi3eM B OpraHU3aliu
CTPYKTYp OMOTOIMMEPOB.

11. ExvHas npypojja XMMUUeCKUX CBsi3eld: Hajlduve pa3/IMuHbIX TUIIOB CBsi3el B OJHOM BelllecTBe,
repexo/, O/JHOTO TUTIa CBSI3U B APYTOM U T.1I.

12. Kowmmiekcoobpa3oBaHue. [ToHSITHE 0 KOMITIEKCHBIX coefiuHeHHsIX. KoopAuHaIMoHHOe YHMCIIo
Komriekcoobpa3oBaresist. BHyTpeHHsisl U BHellHsIs cepa KOMIL/IEKCOB.

13. HomeHK/1aTypa KOMIUIEKCHBIX COeiIMHeHNH. VX 3HaueHue.

Kpurepuu onieHKH 001mue /iisi yCTHOTO OTBeTa

Oneska «5»:

* OTBeT IOJIHbIM Y NPaBU/IbHBIN HA OCHOBAaHWU M3YUY€HHBIX TeOPUH;

* MaTepuas U3/0)KeH B OTpe/ie/IeHHOW JIOTMUeCKOM Moc/iej0BaTe/IbHOCTH, JTUTepaTyPHbIM

SI3bIKOM;

* OTBET CAMOCTOSITE/TbHBIM.
Onenka «4»:

* OTBET MOJIHbIM U NPaBU/IbHBIM HA OCHOBAaHUU M3YyUYeHHBIX TeOpUH;
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* MarTepuajl M3J/IO)KEeH B OIpeJeieHHOW JIOTUYeCKOM T0C/ie0BaTelbHOCTH, TPU 3TOM

JOTTYIIIeHbI IBe-TPU HeCyIlleCTBeHHbIe OIIMOKU, UCTIPaB/IeHHbIe TI0 TPeOOBaHUIO YUUTEJIS.
OueHka «3»:

* OTBET TIOJIHBIM, HO TIPU 3TOM JOINYyIl[eHa CYIl[eCTBeHHasi OIMMOKa WM OTBET HEIO/HbIH,

HECBSI3HBIN.
Onenka «2»:

* TIpu OTBeTe OOHApY)KEHO HElOHWMaHWe YJallliMCsl OCHOBHOTO CO/iep)KaHus y4uyeOHOro
MaTepyana WK JOMYIeHbl CYI[eCTBeHHbIe OIIMOKH, KOTOpble YYallluiCsd He MOKeT
WCIPaBUTH MPH HABOZSIIUX BOMPOCAX YUUTEJIS.

Onenka «1»:
* OTCYTCTBUE OTBeTa.

TumnoBble 3aja4i_Ha HAX0XK/eHHe 00bEMHOM U MaCCOBOH /[0/TH KOMIIOHEHTOB CMeCH,
MacCOBOM JJ0/TH puMece

Nel. [lns koHcepBupoBaHusi Hy>kHO 200r 6%-HOro pacTBopa YKCYCHOM KHCIOTHL. B MarasuHe
nipozaercsi 70%-Hbiii pacTBop, o6bemMoM 200Ma u moTHOCThO 1,07 /™M (3cceHnust). CKOMBKO
I'PaMMOB 3CCeHLMY HY)KHO B3$ITb /I/I1 KOHCepBaLy?

No2. Kakass macca co/ivd BBOOUTCS B OpraHuM3M 4esjoBeKa mpu BiauBaHuM 500r (QU3MOI0rHYecKoro
pactBopa (0,9% pacTBop Xx/iopy/ia HaTpus)?

Ne3. CKOJBKO 'paMMOB BOZBI M HUTpaTa HaTpPHUsl HY)KHO B35iTh, uT0ObI mpurotoButh 80r 5% pacTtBopa
conu?

Ned. B 150r Bogwl pactBopunu 50r docdopHoi kuciaotel. KakoBa MaccoBas [0/l KUCJIOTHI B
T0JIy4YeHHOM pacTBope?

No5. CKOIBKO rpaMMOB HOZia U CIIMPTa HY)KHO B34Tb 151 purotosieHus: 30r 5%-ro pactBopa MoLHOU
HaCTONKHU?

Ne6. OmpefieiuTe KOJIMUECTBO 30J/I0Ta U cepebpa, KOTOpPOe COAEeP>KUTCS B 00pyYaTbHOM KOJIbIie MacCon
3,751 u ipoboii 585 .

Ne7. B 180r 15%-ro pactBopa rujjpokcujia Hatpus pactBopuid 20r 1jenouu. PaccuurtaiiTe MacCOBYHO
[,0JI10 111eJI04H B TI0JIyYeHHOM pacTBOpe.

Ne8. Cnunu iBa pactBopa cepHou KucioTel: 240r 30%-ro u 180r 5%-ro. PaccunrtaliTe MacCoByO [OJIO
KHMCJIOTBI B [I0JIy4€HHOM pacTBOpe.

Ne9. U3 250r 20%-ro pactBopa xnopuza Kanus Beinapuid 100r Bozbl. PaccuuTaiiTe MacCOBYIO [JOJIO
KHMCJIOTHI B [I0JIy4€HHOM pacTBOpe.

KpuTtepuu o1jeHKH 001He /1A peleHusa PpacyeTHLIX 3a/au
5 0a/110B:
B/JIa[IeHHeM KyJbTYPOM MBbIIIJIEHUs; CIIOCOOHOCTBIO K O00O0OIIEHHI0, aHaMu3y, KPUTHUECKOMY
OCMBIC/IEHHMIO, CUCT€MaTHU3allid, TIOCTAaHOBKe Ilefied W BBIOOPY MyTed WX [JOCTHKEHHs, B
JIOTMUECKOM PacCyK/IeHUH U pellieHnH HeT OIMOOK, 3a/laua pellieHa palfioHabHBIM CITI0COO0M.
4 doanna:
B JIOTMUECKOM PpaCCY)KJEHHHU W peIIeHWM HeT CYIeCTBEHHbIX OIIMOOK, HO 3ajiaua pelleHa
Hepal[MoHa/IbHBIM CIIOCOO0M WM OMYILIEHO He 6oJiee [BYX HECYIeCTBEHHBIX OIIHOOK.
3 dasia:
B JIOTUYECKOM PacCY)K/I€HUU HET CYIL[eCTBEHHBIX OIIMOOK, HO JIOTYII[eHa CyII|eCTBeHHast
2 basia:
HUMEIOTCS CYII|eCTBEHHbBIE OIIMOKY B JIOTUUECKOM PACCY>KIEHUU U B PEILIEHUH.
1 6an:
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OTCYTCTBHE OTBETA HaA 3d/idHHE.

CamocrosTenbHas padora
(JomaiiiHee 3aaHue)
§6-8
Bonpocs! u 3afanus /11 CAMOKOHTPOJIA.
1. Kakue 3nmemMeHTbI 00pa3yOT KOBaJIEHTHYIO HETIOJ/ISIPHYIO CBSI3b?
2. KakoB MexaHM3M 00pa30BaHUsI KOBAJIEHTHOM HETIOIIPHOM CBSI3U?
3. Kakumu cBoiicTBamMy 00/1a/Iaf0T BeIeCTBa C MOJIEKY/ISIPHBIMUA KPUCTA/UTMUECKUMY PelleTKaMu?
[Touemy?
4. Kakumu cBoiicTBaMM 00/1afial0T BeIecTBa C AaTOMHBIMH KPHUCTA/UTMUECKHUMHU perleTKaMu?
[Touemy?
5. CocraBbTe xumMHueckre (HOpMyJbI BelecTB: a30Ta, XJIOpHa HaTpHs, OPOMOBOJOPOAA, XJI0pa,
cepoBoziopoZa, (ropuja Kanusi. B Mosnekynax KakMx M3 STHUX BeIeCTB MMEeeTCsl KOBaJeHTHasi
HeTIoJIsIpHast CBs3b? 300pa3uTe 3/1eKTPOHHYIO U CTPYKTYPHbIE ()OPMYJIbI MOJIEKYJT 3TUX BEILeCTB.
6. Kakue 371emMeHThI 00pa3yrOT KOBaJIeHTHYIO TIOJISIPHYIO CBSI3b?
7. KakoB MexaHu3m 00pa30BaHusI KOBaJIEHTHOM TOISIPHOM CBSI3U?
8. Kakumu cBoticTBamu 00/1aJjat0T BelljecTBa C KOBaJIeHTHBIMU TIOJISIPHBIMU CBsi3siMH. [Touemy?
9. Kapb6opyHyg (kapouy kpemaust SiC) —0JWH U3 CaMbIX TBepPAbIX M TEPMOCTOMKMX MHHepaioB. Ero
WCTIOMB3YIOT KaK OTHEYIOpHBbIM U abpa3uvBHbIM Marepuan. KakoiW BUJ XUMWUYECKOW CBSI3W W THII
KPUCTa//TMYeCKOM  pelleTKH B 3TOM BeljectBe? [300pa3ute cxemaTHuecku (parMeHT
KPHUCTa/VTMYeCKOU pelleTKy KapOopyH/a.
10. Yro Takoe MeTasuiMueckas CBsI3b? 11 KAKUX BelieCTB OHA XapakKTepHa?
11. Yto Takoe MeTasyimyeckast KpUCTayimueckas perierka?
Kakumu ¢pusmueckrMu CBoCTBaMH 00J1alat0T MeTaslIbl U CT/IaBbI?
12. O6BsicHUTE Ha OCHOBe TIPE/ICTaBJI€HUN O CYIHOCTH MeTa/JTMUueCKOW CBSI3U Takue (u3nueckrie
CBOMCTBA MeTaJuIOB, KakK:
a) BbICOKasi, 3/1IeKTpUUeCcKast MPOBOAUMOCTb, YMEHbBIIIAeTCs C TIOBbILLIEHeM TeMIlepaTypbl MeTaslia.
0) BbICOKasi TET/IONPOBOAHOCTE;
B) TJIACTUYHOCTh, KOBKOCTb;
I') XapaKTepHbIN «MeTa/yInyecKuii» 6J1eck;

CocraB/ieHue Tadmmnpl «CpaBHUTE/TbHAsA XapaKTepUCTHKA
THUIIOB XMMHYECKOH CBSA3H».

[Tpy3Haku Bup xvMrueckoy cBg3u

CpaBHEHUA WNonHas KoBanenTtHas MeTtannvueckas BogopoaHas

IIpupoga
XUMUYECKUX
3JIeMeHTOB
Criocob
obpa3oBaHust
XUMHUYeCKOU
CBSI3U
MexaHusm
obpa3oBaHust
CBsI3U (Ccxema)
CTpyKTypHBI€e
3JIeMEHTBI
KPHCTa/ITAYeCKO]
pelLIeTKH
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Tun
KPUCTa/l/INYeCKO}
peLIeTKH

dusnueckue
CBOMCTBA
BellleCTB

ITpumepsi
BellleCTB

®DoHA TeCTOBBIX 3aJjlaHUM /I/Ifl TEKYIero KOHTPOJ/Isl 3HAHUHU M0 TeMe:

Bbibepume 00uH NpaguibHbIX 8APUAHM:

YKa)KuTe MOJ/IeKY/Ibl, B KOTOPbIX XHMHYECKHe CBA3H KOBA/IEHTHO- MO/IAPHbIE:
+H>0

+H>S04

Ch

H>

YKa)KuTe MOJ/IeKY/Ibl, B KOTOPbIX HMEEeTCs CBA3b, 00pa30BaHHAasi 110 IOHOPHO - AKLIENTOPHOMY
MeXaHHU3MY:

02

N>

Ch

+NH**

Ykaxure COeHUHEHHUSA, B KOTOPbIX HMEHTCHA Sp3- I'I/Iﬁpﬂ]lﬂble Opﬁl/lTaﬂH:
+H>0O

+NH3

HCI

CoO

Ykaxure COeUHEHHUSA, MOJ/IEKYJ/IbI KOTOPbIX HMEKOT JINHeHHOoe CTpoeHHue:
+CO»

H>O

NHz

CCly

Ykaxure COeJUHEHHUSA, B KOTOPbIX (I)OPMa MOJIEKYJ/I TPUIOHA/IbHasA MUpaMHUa:
CO2

NO

+NH;

BF;

YKaxuTe coe[UHEHHS, B KOTOPHIX OPOMTA/IU IIEHTPa/JILHOr0 aToMa HaXo04ATCA B Sp°-
THOpUAN3AIUN:

+CHy

BF3

CO

COa.

YKaxuTe BelleCcTBa, KOTOPbIe 00pPa30BaHbI 3a CYeT KOBA/IEHTHOM HENo/ISIPHOM CBSI3HU:
SO,
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+0O»
P,0Os
+Cl

YKaxuTe BellleCTBa, KOTOPbIe 00pa30BaHbI 32 CYUET HOHHOW CBSI3M:
+KCl

NO2

P205

+Nal

YKaKuTe coeJUHEHNs, B KOTOPbIX KOBA/IEHTHasA CBA3b 00pa3oBaHa TO/ILKO 110 00MEHHOMY
MeXaHHU3MY:

+H3PO4

NH4Cl

[BE4]

+ H>SO3

Kakmue okcujpl 0y yT HMeTh Oosiee MOJISIPHYIO CBA3b: OKCH/ABI MeTa/UIOB 1 rpynnsbl riaBHOM
NO/Jrpynmnbl WIX OKCHABI MeTa/uioB II rpynmbl riaBHoi mnoArpynmbi? B BbIOpaHHOU
MO/IrPyIIIe YKa)KUTe 3/IeMeHT, OKCUJ KOTOPOro uMeeT Haubosiee Mo/IAPHYIO CBSA3b.

OKcHAbl MeTasnoB | rpynmnel rnaBHoy noarpynmnsl, LioO

+0Kcubl MeTasnoB | rpymrbl riaaBHoW noArpynmnsl, FroO

okcuzbl Metasnos 11 rpymnmnel rnaBHoM nogrpymsl, BeO

okcuzbl MeTasoB 11 rpynmel rnaBHoM noArpyrrel, RaO

YKaKuTe coeJUHEHHs, MEX/y MOJIEKY/IaMH KOTOPBIX BO3MO)KHA BOJ0OPO/HAs CBA3b:
+NH3

+HF

+H>0

02

YKaKuTe coejHUHEeHNHe, B KOTOPOM KOBAJ/IEHTHBIE CBSI3H HEIO/ISIPHbIE
PCl;

cO

NaO»

+Py

Yxkaxure coeJMHEeHHE, B KOTOPOM BCe CBAI3U KOBd/IEHTHBIE MMOJ/IIPHbIE
Caz(POas)2

LiBr

+PCl3

KNO3

YKakuTte coefiluHeHHe, B KOTOPOM BCe CBSI3M KOBa/IeHTHbIE MOJISIPHbIe
NaxSO4

+NH4Cl

CaClz

MgCO3

YKaxuTte coejuHeHHe, B KOTOPOM BCe CBfI3M KOBa/IeHTHBIE N0/IIPHbIe
+S02ClL2
NaClO4
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KCIO3
CaSOq4

B MosieKysie KHC/IOpOAQ MeXKy aTOMaMH MOTYT 00pPa30BbIBaThCs:
2 0 — CBSI3U

+10—ulmn— CBiI3b

2 T — CBSI3U

1 m — cBAA3B

B mosiekysie a3oTa MeXx/ly aToMaMH MOTYT 00pa30BbIBaThCS:
3 0 — CBSI3U

20—u1lm—cBs3b

+1 0 —1 2 M — CBSI3U

3 T — CBSAI3U
Tabmuna 3
MeTtoauKa npoBeieHUs1 KOHTPOJIS
ITapameTpbl METOAVKHU 3HaueHuUe rapamMeTpa
[Ipefen nUTEILHOCTH BCETO KOHTPOJIS 15 MUHyT
ITocyiemoBaTeIbHOCTL BEIOOPA BOIIPOCOB CrnyuaitHas
[IpepiaraeMoe KOJIMUeCTBO BOIIPOCOB 5

Kpurepun oueHku:

- 5 0Q/VI0B BBICTABJISIETCS CTY/I€HTY, KOTOPBIH MPAaBUIBbHO BBITIOHSIET 5 TECTOBBIX 3a/JaHHI;
- 4 faJ/1a BBICTABJISIETCS CTY/IEHTY, eC/IU TIPABUWIBLHO PellieHo 4 TeCTOBbIX 3a/laHusl.

- 3 0as1/1a BBICTAB/ISIETCS] CTYJIEHTY, eC/TU TIPaBH/IbHO pellieHo 3 TeCTOBBIX 3ajaHus

Tema 1.4. «Bopa. PacTBopbl. J/IeKTPO/IUTHYECKAs AUCCOL{AALIAA»

Kontpo/mpyemsie KomnoHentbl: OK 01, OK 02, OK 04, OK 07

Y1; Bz; B3, JIPo 4, JIPo 5, IPo 7, IPo 9, JIPo 12
KoHTpo/siupyemble 3HaHUSM: TIOHSATUS: 3/1€KTPOJIUThI, HE3JEeKTPOIUTHI, 3JIeKTPOJUTUUeCKast
JMICCOLIMALIMSI; KUC/IOThI, OCHOBaHMsI, XMHUUECKOe paBHOBECHE, KaueCTBeHHbIE PeaKIUH, CII0COObI
BbID@)KEHHUSI KOHLIEHTPAI[MM pAacTBOPOB, TH/paTHas Teopus 00Opa30BaHUS pPacTBOPOB, TeOpHSs
3/1IEKTPOJIMTUYECKOW [UCCoLMald AppeHuyca, MeXaHW3M 3/1eKTPOJIMTUYEeCKOW [UCCOLMalin
BelLL|eCTB C MIOHHOW CBSI3bI0 Ha MpHMepe XJI0pU/ia HaTpusl, KaueCTBeHHbIe peaklii Ha aHUOHBI,
YMEeHHs: COCTaB/ATh ypaBHeHUs D/] KUCI0T, OCHOBaHUM U COJIeH, 3alMCbIBaTh ypaBHEHUS
peakiuii HMOHHOTO OOMeHa; OrmpefeNaTh KHUCJIOTHOCTb PAaCTBOPOB  KHUCIOTHO-OCHOBHBIMU
WH/IUKaTOpaMu; TI0/Ib30BaThCsl Tab/UIell paCTBOPUMOCTH COCTAaB/IATh TIOJIHbIE W COKpALeHHbIe
VWOHHbIe YypaBHEHWsI THUZAPOJM3a CoJieli; OrpefensTh peakLUWI0 Cpe/ibl B pacTBopax CoJiel;
pPaccuuThIBaTh KOHLIEHTPALIMIO paCTBOPOB.

Bonpocsl 15 onpoca
1. Ilonatme o pactBopax. @PU3MKO-XMMHUUeCKass IIpUpOJa pacTBOPeHUs U PpacTBOPOB.
B3anMmogelicTBre pacTBOPUTe/ISl U PACTBOPEHHOI'O BelljecTBa.
2. PactBopumocTthb BeirjecTB. Criocobbl BbIpa)KeHHMsI KOHL|EHTpAllid PAacTBOPOB: MaccoBasi [JOJIst
PacTBOPEHHOI0 BellecTBa (IIPOLeHTHas), MOJISIpHasl.

3. Teopus 31eKTPONMTUYECKOW AWCCOLMALIMUA. MexaHu3M AMCCOLMALIMK BeLecTB C pa3/MYHbIMU
TUTIaMU XHUMHUYEeCKUX CBSI3eil.
4. BkJaJi PyCCKMX YYeHbIX B pa3BUTHe TpeJCTaBjieHud 00 37eKTPOJMTUUYECKOW [JHUCCOL[UALIUM.
OCHOBHbIe M0JI0XKeHUsI TEOPUU eKTPOIMTUUYECKON JUCCOLHAL[UH.
5. CremneHb 371€KTPOIUTAYECKON JUCCOLMALMY M (DaKTOpbl ee 3aBUCUMOCTU. CU/IbHbBIE U CpeJjHUe
3/1IEKTPOJIUTHI.
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6. Hucconuanus Bozbl. Bomopozanbiii mnokasatenb. Cpefa BOAHBIX PAacTBOPOB 3/1€KTPOJIUTOB.
Peakiiy o6MeHa B BOJHBIX pacTBOpax 3/1€KTPOJIUTOB.

7. l'mpaponu3 Kak oOMeHHbIHM mporiecc. HeoOpaTuMbIid rHIPO/N3 OPraHUYeCKUX U HeOPraHUUeCKUX
COeZIMHEeHUH U ero 3HaueHHe B IIPaKTUYeCKOM [1esITeJIbHOCTH YesloBeKa.

8. ObpaTumelii ruApomm3 coneid. CtyrneHuaThid rugposm3. [IpakTiueckoe puMeHeHUe THAPOJI3a.
9. 'maponu3 opraHnuecKyx BelrecTB (O6eKOB, JKUPOB, YTI€BOIOB, TTOJIMHYKIe0THAO0B, AT®) u ero
OrosIornyeckoe U NMpakTuyeckoe 3HaueHre. OMbLIeHHe )XUPOB. Peakiys sTeprudukariyy.

KpuTtepuu onjeHKH 0011e /1A YCTHOTO OTBETa
Onenka «5»:

* OTBET MOJIHbIN U NPaBU/IbHBIM HA OCHOBAaHUU M3YyUYeHHBIX TeOpUH;

* MaTepuyaJs U3JI0OXKeH B Orpe/ie/IeHHOW JIOTHUeCKOH Toc/ieJoBaTeTlbHOCTU, TUTePaTyPHbIM
SI3BIKOM;

* OTBET CaMOCTOSITE/IbHBIMA.

OueHka «4»:

* OTBET MOJIHbIN U MPaBU/IbHBIM HA OCHOBAaHUU HM3YyUeHHBIX TeOpUH;

* MaTepyajl M3J/IO)KeH B OIpeJeieHHOW JIOTUYeCKOW T0C/ie0BaTelbHOCTU, TPU 3TOM
JOTyIIeHbl IBe-TPU HeCyll|eCTBeHHbIe OLIMOKU, UCTIpaB/ieHHbIE 110 TPeOOBaHUIO YUUTeJIs.

OneHka «3»:

* OTBeT TIOJIHBIM, HO TPH 3TOM JOMYyIleHa CYyI[eCTBeHHas OMMOKa WA OTBET HeIOJIHBIH,

HECBSI3HBIH.
OrneHKa «2»:

* TIpU OTBeTe OOHApY)KEHO HelOHMMaHWe YyJallldMCs OCHOBHOTO COJiep)KaHus y4uyeOHOro
MaTepuajia WM JOMyIeHbl CYIeCTBeHHble OLIMOKH, KOTOpble YyuallldhiCcs He MOXKeT
WCIIPaBUTH MPH HABOZSIIMX BOMPOCAX YUUTEJIS.

OneHka «1»:
* OTCYTCTBHE OTBeTa.

IlpakTHueckasi padoTa
Tema: PereHre 5KCIiepUMeHTaIbHBIX 3a/jau 110 TeMe T'H/POJIn3.
Llenb: HayuuThCs pellaTh KCIIEPUMEHTa/lbHbIE 33/jau 10 XUMHH, OOBSICHATH Hab/IHO/jaeMbie
SIBJIEHUSI

KpuTepuu o1jeHKH YMeHHUI pellaTh 3KClepuMeHTa/IbHbIe 3a/1aud

OneHka «5»:
TUIaH pellieHuUs] COCTaBJIeH MPABU/IBHO;
MPaBUJILHO OCYIIIeCTB/IEH M1000p XUMUUECKUX PeaKTHBOB M 000pYZ0OBaHNs;
JIAHO TI0JTHOe 00BSICHEHUE U C/le/IaHbl BHIBOBI.
Onenka «4»:
TUIaH pellieHUs] COCTaBJIeH MPABU/IBHO;
MPaBUJILHO OCYIIECTBJIEH TIOA00p XMMHUYeCKHX PeaKTHBOM M 000PYZ0BaHUS, TIPH 3TOM [OMYIIEeHO
He OoJiee IByX HECYILIeCTBEHHBIX OLIMOOK B 00bSCHEHUH U BHIBOJAX.
OuneHnka «3»
TUIaH pellieHuUs] COCTaBJIeH MPABU/IBHO;
MPaBUJILHO OCYIIEeCTB/IEH TMO00p XWMHUECKUX DeakTHMBOB M OOOPYAOBaHHWS, HO JOMyIeHa
CylecTBeHHast OlIMOKa B OOBSICHEHUY U BBIBOZIAX.
OneHka «2»:
JonyileHbl Be (1 Oosee) omMOKM B TUIaHe peIleHUs, B TOAOOpPe XWMHUECKUX pPEeaKTHBOB U
o0opyzioBaHus, B 00bsSICHEHNH 1 BBIBO/IAX.
Onenka «1 »:
3a7ilaya He pellleHa.
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Tunossbie 3a/id4HM I10 TeMe:

Tumn 1. 3agaun Ha onpe/ie/ieHNe MacChl Bel[eCTB B pacTBOpe

Kakyro maccy cosu 1 06eM BOZibl HEOOXOJMUMO B3$ITh [I/1s [IPUTOTOBJ/IEHUS:
- 501 0,5 %-Horo pactBopa (oTBeT: 0,25 r, H20 - 49,75 mn);

- 60 r 1 %-Horo pactBopa (otBet: 0,6 r, H20 - 59,4 mn);

- 70 r 2 %-Horo pactBopa (otBeT: 1,4 1, H20 - 68,6 Mn);

- 40 0,4 %-Horo pactBopa (oTBeT: 0,16 r, H20 - 39,84 mn);

- 80 0,2 %-Horo pactBopa (oTBeT: 0,16 T, H20 - 79,84 mn);

- 90r pactBopa ¢ maccoBou fosnei comu 0,001 (otBet: 0,09 r, H20 - 89,91Mmn);
- 60 r pacTBOpa c MaccoBoi gosieii comu 0,002 (otBet: 0,12 1);

- 50 r pacTBOpa ¢ maccoBou gosei comu 0,05 (otBet: 0,25 r);

- 70 r pacTBOpa ¢ MaccoBoi gosieii conu 0,01 (otBet: 0,7 1);

- 120 r 10 %-Horo pacTtBopa (oTBeT: 12 r);

- 90 r pacTBOpa c MaccoBoi goieii conu 0,06 (oTBeT: 5,4 1);

- 150 r 2 %-Horo pacTBopa (0TBeT: 3 T);

- 150 r pactBopa ¢ maccoBoit ponei conu 0,004 (otBet: 0,6 T);

- 200 r pactBopa ¢ MmaccoBoi goneit conu 0,06 (otBeT: 12 1);

- 140 r pactBopa ¢ MaccoBoii gonei conu 0,03 (oTBeT: 4,2 1);

Tun 2. 3agaun Ha ompeje/ieHHe MacChl BellecTB, HeOOXOAMMOM /JIsi MOJIyYeHUsl PacTBopa
HY)KHOH KOHI|eHTpaIu1

Kakoit 06beM Bojipl HaZlo PUIUTh K 0,5 T caxapa, 4tobsl osyunth 1 %-Hblil pactBop? OTBeT: 45,5
MJT;

Kakoit 06bemM Bojibl Ha/[0 IPUWIHTH K 8 T' COJr, uTOOBI OMy4uTh 2 %-HbIll pacTBop? OTBeT: 392 Mi;
Kakyto maccy com Hazio fo6aButh K 200 M1 Bozbl, UT0OBI TIOMyunTh 3 %-HbIN pacTBop? OTBET:
6,2r.;

Kakyto maccy comm Hazio f06aButh K 120 M1 Bozbl, 4To0ObI TIOMyunTh 1 %-HbIN pactBop? OTBeT:
1,211,

Twun 3. 3apauu Ha onpe/e/IeHHe MAacCOBOM /10/TM BellleCTB B pacTBope

Cwmemiamm 0,4 r comu u 200 mn Bozpl. KakoBa maccoBas [0Jid COJIM B MOJIYYEHHOM pacTBOpe?
Ortsert: 0,002;

Cwmemarm 20 r caxapa u 250 mi1 Bozbl. KakoBa MaccoBasi jo/isi caxapa B MOJIYYEHHOM pacTBOpe?
Ortsert: 0,074;

Cwmemiarmm 5 r caxapa 1 150 my1 BoZbI. KaKOBa MaccoBasi [0Sl caxapa B IMOJIyYeHHOM pacTBope?
Ortsert: 0,032;

Cwmemiarm 2 r comv 1 140 mi Bogpl. KakoBa MaccoBast [o/1sl COIM B TIOJIy4YeHHOM pacTtBope? OTBeT:
0,014;

Cwmemiamm 0,5 r comu u 300 mi Bozbl. KakoBa maccoBas [0Jis COJIM B MOJIYUEHHOM pacTBOpe?
OTBeT: 0,00166;

Cwmewanu rugpokcug, Hatpuss NaOH B konmuectBe 1 mosib ¢ 1 1 Bogel. KakoBa maccoBasi fo/s
TUAPOKCHU/A HaTpuA B rostyyeHHOM pactsope? Otser: 0,038;

Cwmeruanu Hutpatr Hatpuss NaNO3 B kosmuectBe 0,1 mosb ¢ 0,5 /1 Bogbl. KakoBa MaccoBast 107151
HUTpaTa HaTpUs B nojiyueHHOM pacTtBope? Otset: 0,0167;

Tun 4. 3agaun Ha onpe/e/ieHHUe NPOLIEHTHOI'0 COAePIKaHMs BellecTB B pacTBope

K 150 r 20 %-Horo pactBopa consiHOM KUcaoThl nipuiuad 200 mi Bozbl. KakoBo mporjeHTHOe
COJieprkaHye COJITHOW KMCJIOTHI BO BHOBB ITOJIyueHHOM pactBope? Otset: 0,086 (8,6 %);

K 200 r 40 %-Horo pactBopa cepHOoM KucioTel npuwidau 80 mn Bozbl. KakoBo mporjeHTHOe
COJiepr’kaHue CepHOU KMCJIOThI BO BHOBb ITO/Ty4eHHOM pacteope? Otset: 0,286 (28,6 %);
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K 90 r 6 %-Horo pacrBopa mnosapeHHOW comu npwiaan 200 mi Bozabl. KakoBo mporjeHTHOe
co/iep>kaHue TIOBapeHHOU CO/IM BO BHOBB TostydeHHOM pactBope? Otsert: 0,0186 (1,86 %);

K 140 r 15 %-Horo pacrtBopa caxapa gosuad 160 my Bozbl. KakoBO mpoLieHTHOe coziep)kKaHue
caxapa BO BHOBb rosiyueHHOM pactBope? OtBeT:0,07(7 %);

K 200 r 40 %-Horo pacrtBopa ykcycHou Kucaotbl gomwnd 300 ma Bogsl. KakoBo mporieHTHOe
co/iepKaHre YKCYCHOUW KHUCIOThI BO BHOBB To/iydeHHOM pactBope? OtseT: 0,16 (16 %);

K 80 r 30 %-nHoro pacrtBopa wesnoun goawad 420 mi Bozabl. KakoBO MpOLIEHTHOE CoZiep)KaHue
111eJI0YM BO BHOBB TosiydeHHOM pactBope? OtseT: 0,048 (4,8 %);

K 120 r 1 %-Horo pactBopa caxapa mpubaBuiu 4 r caxapa. KakoBo TpoLieHTHOe COofepKaHue
caxapa BO BHOBb o1yueHHOM pactBope? OtgeT: 0,042 (4,2 %);

Tum 5. 3aauM € UCMO0/Ib30BaHUEM MOHATHUSA — PACTBOPUMOCTH

Kakyto Maccy cynbgaTta HaTpUsi MOYKHO TOTYUMTh NPU Bbilapy¥BaHUM 50T HaCBILIEHHOTO pacTBoOpa
nipu t 350 C, eciu ero pactBopumocTb 50 (Ha 100 r Bogel)? OtBeT: 16,7 T.;

CKOJIBKO TpaMM BOZBI Heo0XoauMo st pacTBopeHust 30 T HATpaTa CBHMHLA, YTOOBI TIOTYyUHIICS
HackIleHHbIN pacTBop 11pH t 600 C (pacTtBopumocTs ero 105)? Oteet: 28,57 r H20.;

Nwmeetcs 300 r HackimenHoro npy t 150 C pacrBopa HuTpata Kanus. CKOIBKO rpaMM HUTparta
KaJ/lusl 3/1eCb COZIEP)KUTCS, €C/IM ero pacTBOpUMoCTh 257 OTBeT: 60 T.;

B 300 r nHacbimenHoro mipu t 550 C cynbdara marausi copepxxkurcs 100 r cynbdara mMarHusl.
Ornpesie/UTh €ro pacTBOPUMOCTD (K03 duiieHT pacTBopuMocTH). OTBeT: 50 T.;

B 200 r pactBopa KCIO3 npu t 300 C cogepxutrcs 20 v KCIO3. Byzger nu ero pacTBop
HaChIIeHHBIM, ecii ero pactBopuMocTb Tipu t 300 C — paBHa 10? OTBeT: OyzeT HACBILL[eHHbBIM;

B 100 r Bogp! nipu t 600 C pactBopsiercst 110 T HUTpaTa Ka/iusi, 00pa3ysi HaCbIII[EHHBIH PacTBOP.
KakoBa MaccoBasi [10/11 HUTpaTa Kaivs B TakoMm pactBope? OtseT: 0,524 (52,4 %);

Kakast macca xyiopusia 6apust BBIKpUCTAIIM3YeTCs TIpH BbirapuBaHuu 13 300 T HACKILIEHHOTO TIPH t
900 C pactBopa, ec/v ero pactBopuMoctb 55? OtBeT: 106,45 1.;

Tun 6. 3agaun Ha omnpeje/eHHe NMPOLEHTHOr0 CO/ieP)KaHUSA WJIM MacCOBOU [0/IM BellleCTB B
pacTBope, Mo/Iy4yeHHOM NMPHU CMelIMBaHUM PAaCTBOPOB Pa3HON KOHIeHTPaLUuH

Cwmemamu 140 r 0,5 %-Horo pactBopa consiHOM KUcaoThl ¢ 200 r 3 %-HOro pacTtBopa COJITHOM
KUC/I0Thl. KakoBO TMpOLIEHTHOE CojiepyKaHue COJISIHOM KWC/IOThl BO BHOBB TOJIyUeHHOM pacTBOpe?
OtgeT: 0,0197 (1,97 %);

Cwmemamu 50 r 5 %-Horo pactBopa cepHOU KACIOTHI € 80 r 20 %-HOro pacTBopa CepHOW KUCJ/IOTBI.
KakoBo 1npoLieHTHOe co/lep>KaHre CepHOM KUC/IOThI BO BHOBb MOyuyeHHOM pactBope? Otsert: 0,142
(14,2 %);

Cmemiamu 70 r 10 %-Horo pactBopa a3oTHOW KucaoTel ¢ 80 r 25 %-HOro pactBopa a30THOM
KUC0Thl. KakoBO MpOLIeHTHOe coziep>kaHue a30THOM KWC/I0Thbl BO BHOBb IOJIy4YeHHOM pacTBOpe?
OrtgerT: 0,18 (18 %);

Cwmeruanu 60 r 2 %-Horo pactBopa rnoBapeHHOM cou € 80 r 4 %-HOro pacTBopa NOBapeHHOM COJIH.
KakoBo mporieHTHOe coziepkaHWe IOBapeHHOM CO/M BO BHOBb MOJyuyeHHOM pacTtBope? OTBert:
0,00314 (3,14 %);

Cwmemamm 20 r 0,5 %-Horo pactBopa caxapa ¢ 20 r 1 %-Horo pactBopa caxapa. KakoBa maccoBast
[,0J151 caxapa BO BHOBb nosiyueHHOM pactsope? Otsert: 0,0075 (0,75 %);

KakoBa maccoBas [jo/isi HUTpaTa Kajivs B pacTBOpe, MoydeHHOM Tocie cmemrBanus 90 r 2 %-
Horo pactBopa 1 110 r 5 %-Horo pacTBopa HUTpaTa Kajusl.

OtaeT: 0,0365 (3,65 %);

Tun 7. 3ajau Ha MOJIAPHYI0 KOHLIEeHTPALMIO

Onpefendth MOJISIPHYIO KOHLIEHTpPaL[MI0 pacTBOpa CEepPHOWM KHUCJ/IOThI, TIOJyYEHHOrO TIpHU
cMmemBaHUU 25 M 10-MOISIpHOTO pacTBOpa CEPHOM KUCIOTHI U 225 M1 BoAbl. OTBeT: 1 MOsb;
Ornpesie/iiTh MOJISIPHYIO KOHLIeHTpauuto 73,8 %-HOro pacTBopa CepHOM KHUC/IOTHI, TJIOTHOCTb
KoTtoporo 1,655 r/mi. Otset: 12,46 Monb/1.;

Ornipesie/iiTh MOJIIPHYHO KOHLleHTpaluto 56,68 %-HOro pacTtBopa a30THOM KHWCJOThI, MJIOTHOCTb
KoToporo pasHa 1,356 r/mn. OtBet: 12,2 mosb/i.;
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Ornpesie/iiTh MOJISIDHYIO KOHLIeHTpalui0 18 %-HOro pacTBopa COJSIHOM KHUCJIOThI, TJIOTHOCTB
Kotoporo paBHa 1,089 r/mn. OtBeT: 5,37 M0JIb/11.;
Kakoit 06nem 36,5 %-HOro pactBopa COJISTHOW KUC/IOTHI (1. 1,18 /M) HeoOXoauMo B3SITh Ayist
nipurotoBaeHus 1000 mu 0,1 mosisipHOro pactBopa? Otset: 8,47 mii;
Bbrunciure mosspHyto KoHueHTpauuio 10 %-Horo pactBopa cepHOM KUCIOTHI (mui. 1,07 r/mn).
Otset: 1,09 MoJIB;
Onpefennts MacCOBYIO [0/ a30THOM KUCIOTBI B 4,97 MOJIIPHOM ee pacTBOpe, IJIOTHOCThb
kotoporo 1,16 r/mi. OtBeT: 27 %;
BbruricuTe MOJISIpHYIO KOHILIeHTpauuio 16 %-Horo pactBopa cy/ibdara meau I, mnotHocThio 1,18
r/mi. OtBet: 1,18 Momb/1.;
Tun 8. 3aaun Ha 3/IEKTPO/IUTHYECKYHO0 AUCCOL{HALIAI0
Kakve u3 ciefyrolux >XAJKOCTed ITPOBOJSAT 3/IEKTPUUECKUM TOK: STHU/IOBBIA CIUPT, BOJHBIN
pacTBOp TJIFOKO3bl, BOAHBIM PACTBOP THMJPOKCHZA HATpHsi, paCTBOP KWUCJIOpOJa B BOJE, BOAHBIN
pacTBop KapOoHaTa HaTpusl, pacriaB TUAPoKcHUaa Kanvsa? OTBeT 00bSICHUTE.
CocTaBbTe ypaBHeHUs Auccolvaumu cieayromux snekTponutoB: KOH, Al(NO3z)3, K3POs, NiSOs,
HNO3, Ca(OH),, FeCls, NaHPO4, (PbOH)NOs3, (NH4)>CO3, HCOONa.
CocTaBbTe ypaBHeHMsI [UCCOLMAalL[MM BelecTB (B BO3MOXHBIX caydasix): NaOH, ZnO, HS,
Al(OH)3, BaSiO3, Cu(NOs3)2, CH3OH, FePO4, AlCl3, CaSO4, CH3COOH, SiO».
HalijyuTe B CripaBOYHMKe 3HAaueHHsI KOHCTAHT 3/€KTPOJIMTUUECKOW AUCCOLMALIUM /IS KUCJIOT U
orpeziesiiTe, Kakast U3 HUX cunbHee: a) HoCO3z win H,S; 6) HNO, wim CH3COOH; B) HCIO umm
HIO.
CocTaBbTe MOJIEKY/ISIPDHbIE U HOHHbIE ypaBHEHUS PeakLiii MeXX1y BellleCTBaMU:
OnpezienTe BO3MOXXHOCTb MPOTEKaHUsI peakivii 0OMeHa MeXKIy BOJHBIMH PaCTBOPAMH BEIIIeCTB:

a) cynbdaTa Kanus U TUAPOKcHa bapus;

0) KapboHaTa HaTPUs U XJIOPUZA KabIIUs;

B) Hutpara meau(I1) u cynbdara xenesa(Il);

') TUAPOKCHA HAaTPUs U CEPHOU KUC/IOTHI;

1) cy/ib(UTa Kanusi U a30THOM KUCIOThI;

€) HUTpaTa aTFOMUHUS U XJI0OpU/a Kasusl.
CocTaBbTe ypaBHEHHSI BO3MOJKHBIX peakliiii B MOJIEKY/ISIDHOM, TOMHOM U COKpAllleHHONW MOHHBIX
dhopmax.

KpnTeme OIl€HKH YMEHI/Iﬁ Pe€lIaTb paCyeTHbIE 3a/{d4YH

Onenka «5»:

B JIOTUUECKOM PacCY’K/IeHUU U PellleHnr HeT OIMO0K, 3a/1aua pellieHa pal[ioHaIbHbIM CITI0COO0M.
OneHka «4»:

B JIOTUYECKOM pACCY)KJEHUM W PpeIIeHWHd HeT CYIIeCTBeHHBIX OINMOOK, HO 3ajjaua pellieHa
HepalMoHaIbHBIM CII0COOOM WM ZOMYIIIEHO He OoJiee IBYX HECYIIeCTBEHHBIX OIIHOOK.

Onenka «3»:

B JIOTUUECKOM PaCCY>K/IeHUU HeT CYII[eCTBeHHbIX OILIMOOK, HO /IoMYyIieHa CyIjeCTBeHHas OmuOKa B
MaTeMaThYeCKUX pacyeTax.

OneHka «2»:

MMEFOTCSI CyII[eCTBEHHbIE OLTUOKH B JIOTUUECKOM PaCCYK/I€HUH U B PeIIeHU .

Onenka «1»:

OTCYTCTBUe OTBeTa Ha 3a/laHue.

(I)OH}I[ TeCTOBbIX 3a/1anm‘i AJIA TeKYyIero KOHTpoJisi 3HAHHUM 110 TeMe:

Bblbepume 00uH NpasuibHbIX 8APUAHM.
CooTHecuTe Croco0bl BEIPAKEHHs KOHIEHTPAI[Ui M eJUHUIbI H3MePeHHs1 KOHLIEHTPaLui

1. MosisipHast 4. % (25%)

2. MOJIslJIbHAs 3. MOnb 3KB/11 (25%)
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3. SKBUBaJIeHTHasI 2. Monb/Kr(25%)

4. poLleHTHast 1. Monb/n (25%)

r/Mn

IIponieHTHasA KOHI|eHTpAIUs — 3TO:
Macca BeljecTBa B 1 M pacTBopa
MOJIb BelllecTBa B 1 KI' paCcTBOPUTEIS
MOJIb BelllecTBa B 1 IMTpe pacTBopa
+Macca BewectBa B 100 r pacTtBopa

MoJisipHas KOHIleHTpaus — 3T0:
Macca BeljecTBa B 1 M pactBopa
MOJIb BelllecTBa B 1 KI' paCcTBOpPUTEIS
+ MOJIb BelllecTBa B 1 uTpe pacTBopa
Macca Beijecta B 100 r pactBopa

CK0/IbKO r'PaMMOB PacTBOPEHHOT'0 BellleCTBa CO/iep)XUTcA B 50 I pacTBopa ¢ MacCcoBOM JoJ1ei
(B-Ba) = 10%?

10r

20r

+ 51

40r

CK0/IbKO MOJ/IeH PaCTBOPEHHOI'0 BellleCTBa COAeP)KUTCA B 1 /1 AejMMOJIAPHOro pacTBopa?
0,2Mo071b

1moib

+ 0,1M0J1b

0,01monn

Kakue u3 cieyomumx 3/1eKTPO/TUTOB MPH ANUCCOBHanuM odpa3ywmmx noabl H* u OH-
O/AHOBPEMEHHO?

Ca(OH)>

KOH

H3PO4

+AI(OH)3

Kakue 3JIEKTPOJ/IMTHI ABJIAKTCAHA CUIBLHBIMH?
+HCI

H>COs3

H>,S

H3POq4

CKo0/IbKO HOHOB 00pa3yeTcsi Ipu Aucconuanuu Mmosiekyasl (NH4)2S04?
2

6

+3

4

Kakue 9JIEKTPO/IUTbl B HOHHOM YPABHEHHH CHQJI[YIOIIIEFI P€aKIUM 3dlIMCBIBAKTCA B BU/A€
HOHOB:
CaCOs3
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+HI
CaS»
CO2

Kakue BemecTBa 06pasyoT NPy JUCCONMALUU HOHBI Mn?*?
KMnO4

+MnCl>

NaxMnO4

MnO»

Kakmue 3/1eKTpo/IMTHI 00pa3yl0T NpH JUCCOI{HALMHU XI0pH/-uoHb1 CI™?
KCIO3

+HCI

Ca(CIO):

HCIO

Kakue 13 c/ieyoiux 3/1eKTPO/IUTOB ABIAIOTCA C/Ia0bIMU?
H>SO4

NaCl

AI(NO3)3

+H3PO4

Kakue BelleCTBAd B MOHHOM YPABHEHHUH Cﬂenylﬂmel‘/i P€aKIMH 3alIlUCbIBAKOTCA B BHJi€
MOJIeKYJI:

+HoS

Pb(NO3)2

NaCl

HNO3

YeMy paBHO HOHHOe NIpoH3BeeHune BojpbI (t = 25°C)?
10—12

10-10

+10714

109

Yemy pasen pH pacrBopa, ecyiu [H+]=10"> mosib/n?
8

12

+5

9

Kakue u3 c/1eyroiux coJieil He oABeprarTcs rufpoausy?
PbNO3

+KNO3

Alx(SO4)3

Pb,CO3

PacTBOpBI, KaKUX 3/1IeKTPO/IMTOB XapaKTepu3yrTca 3Hayenuamu pH > 7?
+Na,CO3

CaClz

AI(NO3)3

BaClz
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Ilpu kakux 3Hauenusnx pH ¢eHondranenH okpamusBaercs B MaIMHOBBIH 1{BeT?
+12

4

7

5

Kakyro oKpacky npuodperaer JaKkMyC B HeliTpa/JbHOH cpepe?
MaJIMHOBYIO

CHHIOIO

KPacHY0

+(u101eTOBYIO

IIpu B3aMMO/eliCTBUH, KAKMX /IBYX BeleCTB, IPOUCX0JUT PeaKius HelTpau3anun?
NaCI+AgNO3

BaCl+H>0O

+NaOH+HNO;3

BaCl>+H>S04

19 ma 11 %-ro pacreopa KOH (p = 1,01 r/cm3) ememanu
¢ 200 ma Boabl. PaccunTaiiTe MO/IAPHYIO [I0/TI0 M0 Ty4eHHOr0 pacTBopa.
0,0029;

+0,0031;
0,0034;
0,0028
Tao/mna 4
MeTtoauKa npoBeeHUs1 KOHTPOJIs
ITapameTpbl METOUKH 3HaueHuWe apamMeTpa
IIlpenen nanTETLHOCTHA BCETO KOHTPOJIS 15 MuHyT
ITocsieioBaTeILHOCTH BEIOOpA BOMPOCOB CrnyuaiiHas
IIpejnaraemMoe K0J1MyeCTBO BOIIPOCOB 5

Kpurepuu onjeHKuU:

- 5 0a/I/I0B BBICTAB/ISIETCS CTY/IEHTY, KOTOPBIH MTPAaBUILHO BBITIOJTHSIET 5 TECTOBBIX 3a/IlaHUMA;
- 4 6as1/1a BBICTAB/ISIETCS CTY/IEHTY, eC/IU MTPaBUIBHO PellieHo 4 TeCTOBBIX 3aJaHusl.

- 3 0as1/1a BBICTAB/ISIETCS] CTYIEHTY, eC/TU TIPaBU/ILHO PelleHo 3 TeCTOBBIX 3alaHus

CamocTosTe/IbHasA padoTa
(JomaiiiHee 3a/jaHMe)

8§15, ynp. 1-12
§16, ymp. 1-12

Bompocs! y1s1 camonipoBepKu

1. Uto Ha3bIBaeTCs MPOLIECCOM 3JIEKTPOIMTUYECKOW AUCCOLMAlMM, KaKye BelecTBa Ha3bIBalOTCS
371eKTPOIUTaMU?

2. Kakve u3 mnpuBeJleHHbIX BeleCcTB He daB/AOTCA syekTposuramu: LiOH; CH3COOH;S02;
NH4C1; H2S?
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3. Kakol U3 npuBe/ieHHbIX KATHOHOB XapaKTepeH JJI Aucconyanuu ocHoBHoM comu: OH”; Cu2+;
CuOH+; HC03”; H+?

4. Kakoli M3 TpUBeJeHHBbIX 3JIeKTPONUTOB OTHOCUTCA K amotep- HbiM: NaOH; Mg(OH)2;
Fe(OH)3; A1(OH)3?

5. Kakue MoHbI 00pa3yroTcs MpH Auccoranuy ruapokcuga xpoma (I11) B kucioii cpege: Cr3+; H+;
OH';CHO33-?

6. B HampaBneHur 00pa30BaHMs KaKUX BeIeCTB TPOTEKAlT peakud oOMeHa B pacTBOpax
371eKTPO/IUTA?

7. Kakas 13 NpuBe/IeHHbIX peakLjui He NIpoTeKaeT:

BaC12+K2S504 ->BaS04 + KC1;

Ba(0H)2+ HC1 -> BaC12+ H20;

Ba(NO)2 + KC1 -> BaC12+KNO03?

8. Kakas u3 nprBe/jeHHBIX peakliy SIBJISIeTCS peaklield HeMTpaau3alyu:

Fe(N03)3 + 3KOH =Fe(OH)3 +3KNO03;

(NH4)2S +H2S04 = (NH4)2504 + H2S;

HNO3 + NH40H = NH4NO03 + H20.

9. Harmmiwure ypaBHeHWe peakLMd B MOJIEKY/ISPHOM M MOHHOW (opMax Mexny KapboHaTom
Ka/bI[HsI ¥ COJITHOM KHCJIOTOM.

10. YTo Ha3bIBaeTCs ruipoiM30M COIU?

11. Kakue 13 npuBeJieHHbIX COJIel He TU/IPOIU3YIOTCS:

KI, Na2S, FeCl3, BaC12?

12. Yrto cnepyeT HamWcaThb B TMpPaBOM YaCTH COKpAIleHHOTO WOHHOTO YpaBHEHWs TMAPOJIK3a
Hutpara Megu (1I) mo nepBoy cTymneHu:

Cu(OH)2, HNO3, H+, CuOH+?

13. PacTBOp Kakou 13 NpUBeJIeHHbIX cosell umeet pH > 7:

(NH4)2S, Na3P04, AICI3, Mg(N03)2?

14. Kakas U3 npuBefieHHbIX COJiel MOTHOCTbIO TU/IPOJIU3YeTCS:

CHjCOONa, KCN, Cr2S3, Na2504?

15. Yo Ha3bIBaeTCs CTeNeHbo TMAPO/n3a COMU U OT KaKUX (DakKTOPOB OHA 3aBUCUT?

16. Kakue 13 npuBeJieHHbIX COJIel TIPOJIM3YIOTCS CTYIIeHYaTo:

KCN, MgCl2, Na2S, NH4C1?

17. Kakue npoAyKThI ITOJIy4ar0TCs IIPU T'MPOJIM3e X/I0puja almoMUHKA 1o nepsou crynenu: HCI,
A1(OH)3, A10HC12, A1(OH)2C1?

18. Hanmirre ypaBHeHUe peakLyy ruponan3a Hutpara megu (11).

19. Pacripesienite cosv B Tabsuie B 3aBUCUMOCTH OT CUJIbI KHUC/IOTBI U OCHOBaHUSI, TPOAYKTOM
B3aUMO/IeMCTBUSI KOTOPBIX OHU SIBJISIFOTCSI:

CuibHOe OCHOBaHHeE CuibHOe OCHOBaHHeE Caboe ocHOBaHue U Cnaboe ocHOBaHHe U
W CHUJIbHAsg KHMCJ/I0Ta 1 ciabast Kucaora CHJIbHAas KHMCJI0Ta cnabast Kucaora

Kzs, NaN03, K2C03, A1C13, Pb(NO3)2, Ca(NO3)2, BaClz, K3PO4, Balz, ZHSO4, (NH4)2CO3,
(NH4)25, CSBI‘, CH3COON&, Ba(N03)2, FeClg,, KNOz, Na2503, KI, Ba(NC)z)z, szCO3, KNO3,
Na2804, Na3PO4, Na25103, ZH(N03)2, KCN, Hg(NO3)2, CuClz,(CH3COO)2Pb, SIlClz, NaBr,

NH4BI‘, FeSO4, CI‘(NO3)3, MH(N03)2, CS3PO4, NH4CN, COIz, FeCO3

Tema 1.5 Xumuueckue peakijuu
KonTpo/mmpyembie KoMnoHeHThbl: 3; ; 32; Bi; Bz, JIPo 4, JIPo 5, IPo 7, JIPo 9, JIPo 12
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KoHTpompyemble 3HaHUSA: TTOHSATUS: XUMUUeCKasi peakijus, KiaccupuKaiys XuMuueckux
peakiuii, TeryioTa 00pa3oBaHus COeJUHEeHHs], TeTIOBOM 3P PeKT XMMUUYeCKON peaKL[iH, IHTPOITHS,
xXuMHueckasi KuHeTuka. CKOpOCTb peakiiiy, TOMOreHHasi peakiiusi, TeTeporeHHasl peaklivsi, SHeprus
aKTUBAl[M{, TeMrepaTypHbId Ko3(D@UIMeHT peakijuu, 3aKoH [eHCTBYIOIIUX MacC, Karasus,
KaTaJIM3aTophl, XMMUUeCKOoe paBHOBecHe, KOHCTaHTa paBHOBecusi [Ipunuur Jle [larenbe.

YMEHHUS: -TIPOBO/IUThH PacueThl 10 XUMUYeCKUM (HopMy/iaM M YPaBHEHUSIM peakLivii;

-OCYLIEeCTB/ISTb CaMOCTOSITe/bHbIM TMOMCK XWMHUeCKOW HWHGOpMalMd C MCI0Ib30BaHUEM
pa3/MUHbIX HCTOUHMKOB (CIIPaBOYHBIX, HAayyHbIX M Hay4YHO-TIOMYJISIPHBIX  U3JaHUH,
KOMITBIOTEPHBIX 0a3 /laHHBIX, pecypcoB VIHTepHeTa); WCIOMb30BaTh KOMIIBIOTEPHBIE
TEXHOJIOTUU i 00paboTKU U Tepefaul XUMUUeckod HWHGopMaluy, U ee Tpe/CTaB/eHUs B
pa3/nyHbIX popmax;

-UCT0/Ib30BaTh TIPHOOpeTeHHble 3HaHWS W YMeHWsT B TPAaKTHUeCKOW [esiTe/IbHOCTH W
TOBCEJHEBHON  JKU3HU: [jid  TIOHMMaHUS T/00a/ibHBIX — MpoO/eM, CTOSIIUX — Tepeq
Ye/I0BeueCTBOM: SKOJIOTUYECKUX, SHEPreTUYeCKUX U ChIPbeBbIX; OOBSICHEHUS XUMUUYECKHX
SIBJIEHWH, TPOUCXOASIIUX B MPHUPOJe, ObITY U Ha MPOU3BOJCTBE; SKOJIOTUUECKU TPAMOTHOTO
TIOBe/IeHHUs1 B OKpY>Katollleil cpefie;

Bonpocs! ans onpoca
1. Knaccudukaiiysi XuMHUUeCKUX peakijuii B OpraHuuecKoil U HeopraHu4eckoi xumuu. [ToHsTHe o
XUMUYeCcKoU peakiuu. Peakiuu, uayiue 6e3 u3MeHeHUs KaUeCTBEHHOT'O COCTaBa
2. CkopocTb XHUMUUeCcKuX peakuuii. [loHstTme o ckopocTu peakiui. CKOpOCTb TOMO- U
reTeporeHHON peakiu. DHeprus akTUBALUHU.
3. ®akTophl, BAUSIOL[ME HAa CKOPOCTb XMMUUECKOW peakluu. [Ipvposa pearupyroljyux BelecTB.
Temneparypa (3akoH BauT-I"odda).
4. ®akTOophl, BAUSIOLIME HAa CKOPOCTh XMMUYeCKOM peakiuy. KoHLeHTpaLusi.
5. Katanu3aTopsl ¥ KaTain3: TOMO- U FeTepOreHHbIM, UX MeXaHU3MBbI.
6. 3aBUCHMOCTb CKOPOCTU peakLuii OT TIOBEPXHOCTH CONMPUKOCHOBEHUS pPearupyoIUX BelleCTB.
7. OGpaTUMOCTh XUMHUECKUX PeaKLMi Bel[eCTB: a/yIOTPOITH3al[|s U U30MepH3ariysl.
8. Peakiuu, ujylyue ¢ u3MeHeHHMEM COCTaBa BeIleCTB: MO YMC/IY U XapaKTepy pearvMpyrolux U
o0pa3yromnumxcs BeljecTB (pas/ioyKeHusl, COeIMHEHUS, 3aMellleHus, 0OMeHa);
9. Peakijuu, uayiiyde C U3MEHEHWEM COCTaBa BeIeCTB: M0 M3MEHEeHUIO CTereHell OKUC/IeHUs
3/71eMeHTOB  (OKWMC/IUTe/bHO-BOCCTAHOBUTE/IbHBIE W HE  OKWUC/IUTE/IbHO-BOCCTAHOBUTE/IbHBIE
peakLiun);
10. Peakium, upymne C M3MeHEHMeM COCTaBa BellleCcTB: M0 TerioBoMy 3¢¢eKkTy (3K30- U
SHJ0TepMUYECKUE);
11. Peakuyu, uAyIiye C M13MeHeHHeM COCTaBa BellleCTB: 10 (ase (TOMO- U reTepOoreHHbIe);
12. Peakiuu, HAylMe C W3MEHEHHEM COCTaBa BEIeCTB: [0 HampasjieHuto (oOpaTHMble u
HeoOpaTHMEIe);
13 Peakuuy, uzyimme C U3MeHeHMEM COCTaBa Bel[eCTB: [0 WCIIO/b30BaHUIO Karaju3aTopa
(kaTamUTUYECKUe U HeKaTaJIuTUUYeCKue);
14. Peakuuu, uayiiye C UW3MeHEHWeM COCTaBa BeIeCcTB: 0 MexaHu3My (paJuKasibHble,
MOJIEKYJISIpHbIE U UOHHBIE).
15. BeposiTHOCTh MIpOTeKaHUsl XMMUUEeCKHX peakiuii. BHyTpeHHsIsl SHeprusi, SHTa/IbITHS.

16. TennoBoii 3¢ deKT XuMHUecKuX peaklyii. TepMoXUMUUeCKre ypaBHeHHUS.

17. CranpapTHasi SHTa/IbITUS peakuii U obpa3oBaHus BeljecTB. 3akoH .. 'ecca u ero cieAcTBusl.
OHTpONUS.

18. Xumuueckoe pPaBHOBeCHE. IToHsiTHE O XUMUUECKOM PaBHOBECHH. PaBHOBecHEbIe KOHLeHTpallhu.

19. IMHaMUUYHOCTb XUMUUYECKOr0 paBHOBecus. PakKTOpbl, BAUAOLIME HA CMellleHWe PaBHOBeCHUs:
KOHL|eHTpaLus, JaBjieHue, Temmeparypa (npuHuun Jle [latenbe).
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Kpurtepuu onieHKH 001ue /iisi yCTHOTO OTBeTa
Onenka «5»:

* OTBET MOJIHbIN U NPaBU/IbHBIM HA OCHOBAHUU M3YYEeHHbIX TEOPUN;

* MaTepuas U3/0KeH B OTpe/ie/IeHHOW JIOTMUeCcKOM Moc/ejoBaTe/IbHOCTH, TUTepaTypPHbIM
SI3BIKOM;

* OTBET CAMOCTOSTE/TbHBIMN.

OueHka «4»:

* OTBeT IO/IHbINA 1 TIPaBU/IbHBIN Ha OCHOBAHWU W3YUeHHBIX TeOpUl;

* Marepuajq WU3/70XKeH B ONpeJeIeHHOM JIOTUYeCKOW II0C/e/l0BaTe/bHOCTH, NpU 3TOM
JIOTTy1IeHbI 1Be-TPU HeCyll|eCTBeHHbIe OLIMOKU, UCTIpaB/ieHHbIe 110 TpeOOBaHUIO YUUTeJIs.

OueHka «3»:

* OTBeT TIOJIHBIM, HO TPHU 3TOM JOIMYyIlleHa CYyIl[eCTBeHHas OMMOKa WM OTBET HeIOJIHBIM,

HEeCBSI3HbIN.
OrneHKa «2»:

* TIpU OTBeTe OOHApY)KEHO HEeTIOHMMaHWe Y4YallliMCS OCHOBHOTO COflepKaHusi yueOHOro
MaTepuajia WM JOMyleHbl CYIeCTBeHHble OLIMOKH, KOTOpble YyuallldhCs He MOXKeT
WCTIPaBUTh MPU HABOSIIUX BOMPOCAX YUUTETIS.

OneHka «1»:
* OTCYTCTBHME OTBeTa.

TumnoeBsble 3agauu
1. KoHcraHTa ckopoctu peakiuu A + 2B « 3C paBHa 0,8. HauasibHble KOHLIEHTpaLMU BellecTB A
u B paBHbI cooTBeTcTBeHHO 2,0 M 1 3,0 M. Bpluncivte CKOpPOCTh peakliiy B Ha4a/IbHbI MOMEHT U
KOrZla KOHI[eHTpalus BelljecTBa B crana paBHoii 0,6 M.
2. KoHcraHnTa ckopoctu peakuyu 2 A + B « 2C paBHa 0,6. HauasibHble KOHLIeHTpaLMy BeljecTs A
u B paBnbl cootBeTcTBeHHO 0,4 M 1 0,5 M. BeluncinTe CKOpOCTh peakLiii B Ha4a/IbHbIA MOMEHT U
B MOMEHT, KOr/la KOHLIeHTpaLs BeljectBa A ymeHbIIUTCs Ha 0,2 M.
3. Uepe3 10 muHyT mocie Havana peakiyuu 3 A + B « 2 C koHueHTpauuu Beljects A, B u C
coctaBwii cootBetctBeHHO 0,3 M, 0,1 M u 0,04 M. KoHcTraHTa CKOpOCTHM peakuuu paBHa 0,5.
Bbrunc/nre CKOpOCTh peakliy B HaUabHbIM MOMEHT U uepe3 10 MUHYT noc/ie Havyasia peakLivy.
4. KoHCTaHTa CKOPOCTH peakijiy pasjioykeHus okcuza asoTa (I) Ha a30T U KMcIopog paBHa 5 x 10 4
. Ncxopnas koHueHTpaiusi okcuzga aszota (I) paBHa 4,0 M. BelunciuTe HayaaibHYH) CKOPOCTH
peakliM U ee CKOPOCTb, Korjja pa3noxxurcs 40% okcuga aszora (1).
5. B romorenHou cucreme A + 2 B « C paBHOBecCHbIe KOHLleHTpaLuu BewectB A, B u C paBHbI
coorBerctBeHHOo 0,05 M, 0,10 M u 0,20 M. BpluvcinTe KOHCTaHTy pPaBHOBECUS] M MCXOJHbIe
KOHL|eHTpaLuH Beljects A u B.
6. KoHCTaHTa paBHOBeCHs TPy CUHTEe3e aMMMaka M3 a3oTa M BoAopoAa, paBHa 0,1. PaBHOBecHbIe
KOHLIEHTpallMi BOJOpOJa W ammuaka paBHbl cooTBercTBeHHO 0,6 M u 0,2 M. Breruuciaure
Hauya/IbHY0 U PABHOBECHYIO KOHL|@HTPALUM a30Ta.
7. Konnentpauuu okcuzia cepsol (IV) U Kuciopoja o peakijuu ObI/IM COOTBETCTBEHHO paBHbI 0,03
M u 0,015 M. IIpu paBHOBecuu KOHLeHTpauusi okcuzga cepol (IV) crana paBnHou 0,01 M.
BbrurcuTe paBHOBeCHbIe KOHLIEHTpaL[MM KUC/I0poa, okcrza cepbl (VI) U KOHCTaHTY paBHOBeCHS:
SO2 +O2 « SOs3
8. PaBHOBecue mnpoiiecca pasnoxeHuss okcuga asotra (IV) Ha okcup aszora (II) u kwucmopon
YCTaHOBUJIOCh TIpM KOHIeHTpalusix okcuja aszota (IV), okcuza asora (II) u Kucioposa, paBHBIX
coorBerctBeHHo 0,08 M, 0,02 M u 0,01 M. BbuMC/IUTE KOHCTAHTY paBHOBECUSI U HauajbHble
KOHLIEHTpal[MX UCXO/IHbIX BeIlleCTB.
9. KoHncranTa paBHOBecusi romoreHHod cucrembl AB «~ A + B pasna 0,06. PaBHOBecHas
KOHLIeHTpalus BellectBa A paBHa 0,03 M. HaliTu Haua/ibHYIO KOHIeHTpalvio BeljecTBa AB.
Kakast 0711 3TOro BeljecTBa pas/ioKuiacb K MOMEHTY yCTaHOBJIEHUS] PABHOBECUS?
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10. PaBHOBecue B cucteme A + B « 2 AB ycTaHOBUJIOCH IIPU KOHLIEHTpaLUsaX Belllects A, B u AB,
paBHBIX cooTBeTcTBeHHO, 0,04 M, 0,02 M u 0,06 M. BbluuMciuTe KOHCTAaHTy paBHOBeECHs U
Haua/ibHble KOHLIEHTPaLUU UCXOJHbBIX BeLeCTB.
11. B romorenHoli cucteme A + B « 2C paBHOBecHble KOHIleHTpal[uu BelijecTB A, B 1 C paBHbI
coorBerctBeHHo 0,12 M, 0,12 M u 0,06 M. BpluncmmTe KOHCTaHTY paBHOBECHUs U HauajlbHbIe
KOHLIeHTpaLuu Belects A u B.

KpuTtepuu onjeHKH 001jHe /I yMEHHUA PellaTh pacueTHHIE 33/|Ja4H [0 BCeM TeMaM

JTUCIUILIMHBI.

5 0a/1/10B:
B/IaJIeHeM Ky/IbTYPOH MBIIIIEHUs]; CIIOCOOHOCTBIO K 000OIIeHHI0, aHamu3y, KpUTHUeCKOMY
OCMBIC/IEHUI0, CHCTeMaTU3allid, IIOCTaHOBKe Ilefied W BBIOOPY TMyTeld WX J[OCTWKEeHUs, B
JIOTHYEeCKOM PACCY>K/I€HHH U PellleHUH HeT OIIMOOK, 3a/jaua pellieHa pal[ioOHa/TLHBIM CITOCOO0M.
4 6a/na:
B JIOTUUECKOM pacCYyKIEHWM W pelleHud HeT CYI[eCTBeHHBIX OIMMOOK, HO 3a/laya pellleHa
Hepal[MOHAIbHLIM CITI0COO0M WM ZIOTYITIeHO He OoJiee IBYX HECYIIeCTBEHHBIX OIHUOOK.
3 da/ia:
B JIOTUUECKOM PacCy)K/IeHUHU HeT CYIIeCTBEHHBIX OIIMOOK, HO JIOMYII[eHa CyI|eCTBeHHast
2 ba/1a:
HMMEIOTCS CYII[eCTBEHHbIE OLITUOKH B JIOTUUECKOM PaCCY)KIE€HUU U B PEIIeHUH.
1 6an:

OTCYTCTBUE OTBeTa Ha 3a/laHue.

CamocronTebHas pabora
(JomaiiiHee 3a/jaHMe)

§11, ymp. 1-7

812, ymp. 1-8

§13, ymp. 1-10

811, ymp. 1-8

@DoH/| TECTOBBIX 3aJJaHUH [|/Isl TEKyLIero KOHTPO/1sA 3HaHUII 110 TeMe:

Bbibepume 00uH NnpasuibHbIX 8aApUAHM:

CTaHAQPTHBIM COCTOSIHMEM BelleCTBa AB/ISIeTCA:

pacTBOpeHHOe BelllecTBO ¢ KOHLeHTpalueit 1 mosb/ 1 ipu 0° C 1 1 atm.
yucroe Beljectso Ipu 0°C u 1 atm

PacTBOPEHHOE BeleCTBO C KOHLeHTpaLyen 1 MoJib/ KI Ipu

25°Cu 1 atm

+uucroe BelecTso Ipu 25 ° Cu 1 atm

Pa3HOCTP CyMM »S3HTaJIbNHMII 00pa30BaHHsA MNPOAYKTOB PeakKmUMH H CYMM SHTA/IBIHH
o0pa3oBaHUA MCXOJHBIX BeIeCTB C YYeTOM CTeXHOMeTpUuYecKHX Ko3(pdunueHToB B
yPaBHeHMU XUMHUUYeCKOl peaKIiy IPH p = const, Ha3bIBAeTCA:

BHYTpPEHHel SHeprueil CUCTeMbl

SHTa/bIMelN pa3/o)KeHus BelllecTBa

+Teru10BbIM 3()(PeKTOM XUMUUECKOM peakLiin

V3MeHeHWeM 3HTasbIIMK XMMUUeCKOU peakLiviu

CucremMa Ha3bIBaeTcsa rOMOIreHHOI, eC/IH:
BCe BellleCTBa HaXOASTCSl B OAMHAKOBOM arperaTHOM COCTOSTHUU;
BCe BelleCTBa HaXO/IATCSl B PA3/IMUHBIX arperaTHbIX COCTOSIHUSIX;
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OHAa COCTOUT U3 YaCTUL| pa3/IMYHbIX BelleCTB, pa3/IMYHOr0

arperaTHOIO COCTOSIHMSI, PABHOMEDHO pacIipe/ie/IeHHbIX OTHOCUTEe/IbHO IPYT pyra;

+0Ha OJHOPO/HA BO BCeX CBOMX TOYKAX 10 XUMUYECKOMY COCTaBy U CBOMCTBAM U He COLePKUT
rpaHMLIbI paszesna

JI/isi KakKuX MpoLeccoB u3MeHeHHe 3Heprun I'nd66ca Oyaer orpunaresibHo npu 260 K u
HOPMa/IbLHOM aTMOC()epHOM /JaB/IeHHHU

TasiHUSA JIbJIA

TIJIaBJIeHUs Kesie3a

+KPUCTA/UTU3AIUN BOJbI

KWUITeHUS BOJIbI

3aBHCHMMOCTBH CKOPOCTH XMMHYECKOH PeaKIiy 0T KOHI[eHTPALMH Pearupynoiux BelecTB
yCTaHaB/IUBAeT:

+3aKOH /IeHCTBYIOIINX MacC //ii TOMOTeHHBIX peaKLnit

nipaBu/io BanT- I'odda

3aKOH pa3basiienusi OcTBamb/a

ypaBHeHMe ['n66ca

H3MeHeHNe KOHI[eHTPAIHH PearupyoiyX BemecTB B e[UHULY BpeMeHH B eJJUHHIIe 00beMa
WIM YHC/I0 3/IeMEeHTapPHBIX AaKTOB B3aUMO/IEHCTBHS B eJJUHMI]y BDEMEHH B eJMHHUIIe 00beMa
Ha3bIBaeTCA:

TIOPSAKOM peakLiu

+CKOpPOCTBIO peakliiu

MeXaHHU3MOM peakL[Uu

SHeprueu peakiuu

CKOpOCTh KaKiX XMMHYeCKHX peaKI[uH yBe/JIMUMBaeTCs C POCTOM TeMIlepaTyphl:
mo0ObIX

HUKAKUX

9K30TepMUYECKUX

+3HJ0TepMHUYECKHUX

YBe/mMueHHe CKOPOCTH XHMHYECKO# pPeaKI[Uy IPH NMOBbIIIEHUH TeMIlepaTypbl 00bACHAETCS:
yMeHbllIeHeM YKC/la CTOJIKHOBEHUN MeXy MOJIeKyIaMU

yBeJIMYeHueM MOTeHL[Ma/IbHOW SHepruu MOJIeKYIl

+yBeJIMYeHUeM UmMc/ia aKTHUBHBIX MOJIEKY/T

YMeHbIIIeHeM 3HepruM akTHBaluu

Eciu faB/ieHHe B peakIjHOHHOM CHCTeMe MOHU3UTH B 2 pa3a, cKkopocTh peaknuu 2NO + Oz —
2NO3:

YMEHBILIUTCSA B 2 pa3a

YBeJIMUUTCA B 4 pasa

+yMeHbIIMTCA B 8 pa3

YBeJIMUUTCA B 2 pasa

MaremaTHu4yeCKHMM BbIpa)keHHeM 3aKO0Ha /IeMCTBYIOIIMX Macc

s peakyyu CO2(r ) + 4Hy(r) = CHy( 1) + 2H2 O(r ) siBisiercs:
v =k C(CO2) - 4C(H2)

v =k C(CH4) - C( H20)?

+v =k C(CO) - C(H2)*

v =k C(CH4) - 2C( H20)
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CKOpOCTh XUMHYeCKO} peaKIMu sIB/IsIeTCs1 BbICOKOH, eC/IM:
SHEeprus akTUBaLMU BbICOKast

SHeprus akTuBaluu pasHa 0

+3Heprusi akTUBALIUM HU3Kasi

SHeprusi akTUBaLUK CpefHsIst

IIpu yBesmuennu Temmneparypsl Ha 40 °C ckopocTb peakuuu Bo3pocia B 81 pas,
TeMmnepaTypHbIil KO3 PHLHeHT CKOPOCTH pPeaKiii PaBeH:

2

4

+3

5

Ha cko/nbKo rpaycoB cjiefjyeT MOBBICHTH TeMIlepaTypy ra3000pa3Hoii cMecH [Jijist
yBe/JIMUeHHUs1 CKOPOCTH peaknuu B 16 pa3 TemnepaTypHbid Ko3¢¢uijueHT paBeH 2:
20°C

30°C

+40°C

50°C

Ckopoctb npamoi peakiuu Hz (1) + I>(r) = 2HI ( r ) npu noBbIlIeHUH AaB/IeHHs B 5 pa3
BO3pacTeT:

B 5 pa3

+B 25 pas

B 10 pa3

B 125 pa3

Ecnu paBsieHue cucremMbl YBeJIMUUTCA B 2 pa3a, TO CKOPOCTb XumMHuieckoi peakyuu 2Al (kp )
+ 3CIx( r ) = 2AICI3( Kp ) u3mMeHuTCA:

B 2 pasa

+B 8 pa3

B 16 pa3

B 32 pasa

Ckopoctb npsimoii peakijuu CO: (1) + C(rpadur ) = 2CO(r ) npu NoBbIILIEHNH JaB/IeHUs B 4
pasa Bo3pacrer:

B 4 pa3a

B 8 pa3

+B 16 pa3

B 32 pasa

Bbibepume o0uH npasuibHblil 6apuaHm omeema u Haj}cmume KHONky «/lanee»

MaremaTHuecKUM BbIpa)keHHeM 3aK0Ha fieiicTByommx Macc Aisi peakuuu C (rpadwur ) + 2N»
O (r)=CO2(r) + 2Nz( r ) aBsI€TCA :

v =k C (C) - 2C (N20);

v=kC(C)-C(N20)?

+v =k C (N20)?%;

v =k C(CO2) -C (N2~

Ec/mm npu noBsiieHny Temieparypsl Ha 30° CKOpoCThb peaknjuM yBe/M4uiach B 27 pas,
TeMInepaTypHbIi K03()(pHulieHT CKOPOCTH peaK{y paBeH:
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N o

+3

Ecmu TemnepaTypHbii Ko3¢guieHT CKOPOCTH peakIijuH paBeH 2, a TeMIiepaTypa Bo3poc/ia
Ha 20°, TO BO CKOJIbKO Pa3 CKOPOCTh peaKI{iu BO3pacTeT?

+4

8

16

32

Ec1u 00beM 3aKpbITOH CHCTEMBI, B KOTOPOH YCTaHOBHW/IOCh XMMHYeCcKoe paBHoBecue 2SO0 (T
)+ 02(r) « 2S03 (r ), yMEeHbUIUTH:

TO CKOPOCTH TIPSIMOM ¥ 0OpaTHOM peakiyii OCTaHyTCs PaBHBIMU;

+CKOpOCTh TIPSIMOU Peakiiiy CTaHeT 0oJibIlle CKOPOCTH 0OpaTHOM peakIu;

CKOPOCTb TIPSIMOU PeakLiy CTaHeT MeHbIIle CKOPOCTH 00paTHOM peakiuu;

paBHOBeCHe He CMeCTUTCS

K cMeleHHI0 XMMHY€eCKOT'0 PAaBHOBECHUS PeaKIiuu

4HCI (r) + O2( 1) « 2 Clx( 1) + 2 H20 (r) B/1IeBO B 3aKPbITOI CHCTeMe NMPHUBeJeT :
nobaBrieHre KUCI0POZa

+n06aBeHre xXa0pa

BBeJleHHe KaTar3aTopa

TIOHVKeHHe [1aBJIeHus]

KoHcTaHTa paBHOBecHUsI peaKIuu
CO2(r) + CaO(Kp ) ~ CaCO3(kp):
Kp =[CO2 ] [Ca0]/ [CaCO3]

Kp =[CO2 ]/[CaCO3]

+Kp = 1/[CO2]

Kp =[Ca0]/ [CaCO3]

KoHcTaHTa XHUMH4YeCKOro paBHOBeCHs MOKa3bIBaeT:

+COOTHOLLIEHHe MOJISIPHBIX KOHLIEHTPaL1i IPOAYKTOB peakLiui U UCXOHbIX BellleCTB B COCTOSIHUM
XMMHUUECKOr0 PaBHOBECHSI;

BO CKOJIBKO Pa3 MOJIsIpHbIe KOHLIEHTPALMU UCXO/IHBIX BellleCTB O0/blile KOHL[EHTPAL[UH MTPOyKTOB
peakiuy;

COOTHOIIIEHHE CKOPOCTel MpsIMOI M 00paTHOM peakI[vi;

COOTHOILIEHWe SHepruii aKTUBALUY TIPSMOM U 0OpaTHOM peakLuii

B BhIpa)KeHHE KOHCTAaHThI PABHOBECHS PeaKI{u He BXO/JAT KOHIeHTPau1
B3aHUMO/|eHCTBYIOLIIHUX:

ra3000pa3HbIX BellecTB

JKUJIKHX BeIeCTB

+ TBep/bIX BEILIeCTB

PacTBOPEHHBIX BEIL[eCTB

PaBHoBecue peaknuu CO>(r ) + C(rpadur ) ~ 2CO(r ) npu noBbIlIeHUN AAB/ICHUSI:
He CMeCTHUTCS

CMECTUTCS B CTOPOHY KOHEUHBIX TTPOJYKTOB

+CMeCTUTCS B CTOPOHY MCXO/IHbIX BeleCTB

W3MEHUTCSI TMHENHO
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Tabmua 5
MeTo/jUKa NPoBe/JeHUs KOHTPOJIA

[TapameTpbl MeTOAUKHU 3HaueHue rapameTpa
[Ipefen nUTeILHOCTH BCEr0 KOHTPOJIS 15 MuHyT
[TocnenoBaTelbHOCTb BbIOOpA BOIIPOCOB CrnyuaitHas
[IpeparaeMoe K0JM4eCTBO BOIIPOCOB 5

Kputepuu onjeHKu:

- 5 0a/1I/10B BBICTAB/ISIETCS CTY/IEHTY, KOTOPbIM MTPaBU/IbHO BBINIOHSIET 5 TECTOBBIX 3aflaHUM;
- 4 6as1/1a BBICTAB/ISIETCS CTY/IEHTY, eC/IU MTPAaBU/ILHO PelieHo 4 TeCTOBBIX 3aJaHusl.

- 3 0as1/1a BBICTAB/ISIETCS CTYIeHTY, eC/Ii TIPaBU/IbHO pellieHo 3 TeCTOBBIX 3a/jaHust

- 2 fas11a BBICTAB/ISIETCS] CTYIeHTY, eC/Ti TIPaBU/IbHO PelleHo 2 TeCTOBBIX 3ajaHus

- 1 6as1 BBICTAB/SAETCS CTYZAEHTY, e/l TIPaBUILHO pellieHo 1 TecToBoe 3a/jaHue

Tema 1.6. «BeljecTBa 1 MX CBOHCTBa»
Konmpoaupyembie komnoHenmsi: OK 01, OK 02, OK 04, OK 07

31; 32; Bi; Bz, JIPo 4, JIPo 5, JIPo 7, J/IPo 9, JIPo 12

KoHTpoinipyemble  3HaHUS: KnaccuduKalys — HeopraHUYeCcKUX COeHEeHUH,
OT/IMUUTE/IbHBIE 0COOEHHOCTH BEI|eCTB Pa3HBIX KJ/IACCOB, CITOCOOBI TOyYeHUs] BEIeCTB pa3HbIX
KJ1aCCOB;

yMeHHsI: CTPOUThL (hOPMYJIbI Bell[eCTB pa3HbIX K/IaCCOB TI0 Ha3BaHWSM, Ha3biBaTh BeIlleCTBa
pa3sHbIX KJ/IaCCOB TIO TIpUBeJeHHON (QopMyse, COCTaB/ATh ypaBHEHUs peaki[ui, C TTOMOIIbIO
KOTOPBIX MOXXHO TIOJyUYHUTh TO WM MHOE BeIeCTBO, BBISIB/ISATH U YCTAHAB/IMBATh TeHETUUECKYHO
CBSI3b MeXX/y K/lacCaMU OPraHWYeCKUX W HeOPraHUUYeCKUX COeIUHEeHHUH.

Bonpocs! ans onpoca

1. Knaccudukaiiysi HeopraHudeckux BeltecTB. [IpocTbie U C/I0)KHbBIe BelljecTBa.

2. OKcuppl, MX K1accupuKaLysl.

3. I'ugpokcuibl (OCHOBaHUS, KUCIOPOACOeprKalliie KUCI0ThI, aM(oTepHbIe TUAPOKCU/IbI).
4. Kucnotsl, Ux Knaccupukarmsi.

5. OcHoBaHus1, UX KaccuduKarusl.

6. Conu cpefiHYe, KUC/bie, OCHOBHbIE U KOMIT/IEKCHBIE.

7. Metannbl. [TonoxkeHne meta/uioB B I[leprogudeckoi crUcTeMe W OCOOEHHOCTH CTPOEHHS WX
atomoB. [IpocTble BeljecTBa — MeTa/ulbl: CTPOEHHWe KPUCTa/UIOB M MeTa/lyInyeckas XuUMuyeckast
CBS3b.

8. O6uMe Gu3nueckre CBOHCTBA META/I/IOB U MX BOCCTaHOBUTE/IbHBIE CBOMCTBA: B3aUMO/IEHCTBHE C
HeMeTa/slaMu (KHACJIOPOJOM, TajioreHaMu, Cepoil, a30ToM, BOZOPOJOM), BOJOW, KHUC/IOTaMH,
pacTBOpaMM CoJiel, OpraHWuYeCKUMH BellleCTBaMU (CIUPTaMH, TrajioreHaqKaHaMu, (eHoJIoM,
KHUCJIOTaMU), CO 11le/I0uamHu.

9. OKCI/I,E[bI N THAPOKCHUABI METAJ/IJIOB. 3aBUCHUMOCTb CBOICTB 3THX COE'E[I/IHGHI/II\/JI OT CTereHei
OKHCJ/IeHUs MeTaJ/lJIOB.

10. 3HaueHue MeTa/lJIOB B IIPUPO/ie Y KU3HU OPraHU3MOB.

11. Kopposuss MetannoB. [loHsiTue Koppo3um. XuMHUecKasi KOppO3usl. JOIeKTpPOXUMUUecKast
Koppo3wus. CriocoObI 3alUThl META/IJIOB OT KOPPO3UH.

12. O6mMe criocoObl MOTyYeHUs] MeTa/I/IoB. MeTasuibl B TIpUpoie. MeTa/yprus U ee BU/bI: TTUPO-,
TUJPO- U 3JIEKTPOMETA/UTyPrusi. DJIEKTPOJIU3 PacIijlaBOB U PACTBOPOB COeIMHEHUM MeTajlJIoB U ero
TpaKTAUYeCcKoe 3HaueHue.
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13. Hemetannbl. [TosoxeHre HeMeTanI0B B TIEPUOANYECKON CHCTEMe, 0COOEHHOCTH CTPOEHHS WX
aTOMOB. DJIeKTPOOTPHULIAaTe/IbHOCTb.

14. BnaroposiHble rasbl. JJeKTPOHHOE CTPOEHHE aTOMOB 0/1arOpOHBIX T'a30B U 0COOEHHOCTH WX
XUMHUYEeCKUX U (r3UUeCKruX CBOUCTB.
15. HemeTasuibl — poCThIe BellleCTBa. ATOMHOE U MOJIEKY/ISIPHOE UX CTpOeHUe. AJJIOTPONUSL.

16. Xumuueckue CBOWMCTBa HemeTa/yioB. OKHCIWTe/NbHbIE CBONMCTBA: B3aWMO/IEMCTBHE C
MeTaJlJlaMH, BOZOPOJOM, MeHee 3/IeKTPOOTpHULaTe/IbHBIMU HeMeTalJlaMi, HeKOTOPBIMU CI0XKHBIMHU
BeII[eCTBaMH.

17. BoccTtaHOBUTe/IbHBIE CBOMCTBA HEMETA/IJIOB B PeaklUsiX ¢ (TOpPOM, KUCIOPO/AOM, CIO0XKHBIMU
Bell[eCTBAMU-OKUC/IUTE/ISIMU (a30THOM M CePHOM KMC/IOTaMH U Ap.).

Kpurtepuu oneHKHu 001ue /1A yCTHOTO OTBeTa

OuneHka «5»:

* OTBET MOJIHbIN U MPaBU/IbHBIM HA OCHOBAaHUU HM3YyUeHHBIX TeOpUH;

* MaTepuas U3/I0KeH B Orpe/ie/IeHHOM JIOTMUeCKOo# Moc/eloBaTe/IbHOCTU, TUTepaTyPHbIM
SI3BIKOM;

* OTBET CAMOCTOSITE/IbHBIM.

OneHKa «4»:

* OTBET MOJHbIN U MPaBU/IbHBINA Ha OCHOBAaHUU W3YUeHHBIX TeOpUi;

* MaTepua/l M3JIO)KeH B OIpefie/IeHHOW JIOTUYeCKOW TI0C/ieJoBaTe/lbHOCTU, TIpH 3TOM
JOTYIIIeHbI 1Be-TPH HECYI|eCTBEHHbIE OLTMOKH, UCTIPAB/I€HHbBIE 10 TPEOOBAHUIO YUUTEJIS.

OrneHKa «3»:

* OTBET TOJIHBIH, HO MPH 3TOM JONYyIlleHa CYIIeCTBeHHash OIIMOKAa WM OTBET HETOJIHbIN,

HeCBSI3HBIHN.
OuneHka «2»:

* TIpu OTBeTe OOHApy)KEHO HelOHWMaHWe YyJallldMCsi OCHOBHOTO COjiep)KaHus y4deOHOro
MaTepHajia WM JOMYIeHbl CYIeCTBEHHble OLIMOKH, KOTOpble YyuallluhiCsI He MOXXeT
WCIIPaBUTh MPU HABOJSIIUX BOMPOCAX YUUTEIS.

Onenka «1»:
* OTCYTCTBHE OTBeTa.

CamocrosTe1bHasA padora
(JomaiiiHee 3a/jaHKe)
8§17, ynp. 1-8

@oH/I TECTOBBIX 3a/JaHUM JI/IA TeKYIIEro KOHTPO/IA 3HAHHUH 0 TeMe:
BbiGepume 00uH npasu/ibHbIX 6APUAHN:

B cxeme npeBpamieHui
FeC12 vaon X1 02, 120 X2

BelleCTBOM «X2» SIB/IAETCA
FeO

+Fe(OH)3

Fe(OH):

FeC13

To/IbKO NpH TeMIiepaType ¢ BOi0i pearupyer:
KaIui
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HaTpUu
+>XKese30
Mezb

Kucnopop He pearupyeTr HU C OJHUM U3 BYX BellleCTB:
docdop u xeneszo

+HEeOH U IJIaThHa

CepoBOZOPO/ U yI/Iepos

cepa ¥ BOLOpO[

Hutpar a/iroMuHMsA B pacTBOpe B3aUMO/IeHCTBYET C:

NaClI

Fe (NOz3)2
MgCl
+Ca(OH):

Cepeodpo u3 pactBopa AgNO3 BbITeCHsIET BCeé MeTa/UIbl, YKa3aHHbIE B PAAY:
+Al Zn Cr

K Fe Zn

Zn Fe Pt

Na Cr Zn

OcHOBHbIe CBOMCTBA 0C/1a0eBalT B Psily THAPOKCH/IOB:
LiK Cs

Al Mg Na

+Ca Mg Be

B Be Al

Jns ocymecrBienus npespamenuiit SOz — H>SO4 - K>SO4 He00x04MM0 HCII0/IH30BaTh:
H>O KHSOq4

H>O NaSOq4

+H>,O KOH

H, KOH

X/10pu/ aIIOMUHUS B PacTBOpe B3auMO/IelCTBYeT C
K>SO4

MgSO4

HNOs3

+Ca(OH)2

XuMHYecKoil peaknuu Mexay rugpokcugom meau (II) u pacrBopoM cepHON KHC/IOTBI
COOTBETCTBYeT COKpAIlleHHOe HOHHOe yPaBHeHHe

20H- + H+ = H20

20H- + H2504 = 2H20 + S042-

+Cu(OH)2 + SO4*= CuS04 +20H-

Cu(OH)2 + 2H+ = Cu2+ + 2H20

Oxcup cepsl (IV) aBasercs
OCHOBHBIM

+KHUC/IOTHBIM

ambOoTepHbIM
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Hecoeo0pa3yum

K am¢oTepHBIM 0KCHIAM OTHOCHTCHA
CrOs3

SO3

CO»

+Cr203

Okcup ¢ Haubos1ee APKO BbIPA)KEHHBIMH OCHOBHBIMH CBOMCTBaMH 00pa3yert
Be

Mg

+Ba

Zn

C BojoM He pearupyet
MarHui

+0epwmii

Oapwuit

CTPOHLIUI

Xsopup xene3a (II) odopa3yercs B pe3y/ibTaTe peakijuu
Fe+Cly-.

+Fe + HC1 -

Fe,Os3 + HC1 .

FeO + C12 -

HenocpeacTBeHHO APYr C APYroM He B3aUMOJEHCTBYIOT
+KUCIo0poa, U XJ10p

BOZIOPO/J, U XJI0P

BOZIOPOJ, 1 KUCJIOPOZ,

XJIOp U MeTaH

Mejb He B3aUMO/|eHCTBYeT C
pa3barienHort HNO3
KOoHLeHTprpoBaHHOM HNO3
+paszbapnenHor HC1
KOHL|eHTprpoBaHHoM H2S04

PeaKul/H/l pa3ﬁaBJIEHHOI71 a30THOM KUCJ/IOTKI C Me/JbH COOTBETCTBYET CX€Ma
+Cu + HNO3 - Cu(NOs)2 + NO + H.O

Cu + HNO3 - Cu(NOs3)2 + H2

Cu + HNO3 - CuO + NO + H,O

Cu + HNO3 - CuO + NH4NOs + H2O

B cxeme npeBpamieHui

Na;CO3 —+x— CaCO3—+y— Ca (HCO3):
BykBamu «X» u «Y» 0003HaueHbI BelljeCcTBa
+X — Ca0; ¥ — HCI

X —Ca(OH)2; ¥ — NaCIl

X —HNO3; ¥ - CO2 u H20

X —HNO3; ¥ —C0O2uH20
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MeTtoauKa npoBeieHUs1 KOHTPOJIsI

[TapameTpbl METOUKH 3HayeHue rapameTpa
IIpenen nanTEILHOCTHA BCETO KOHTPOJIS 15 MuHyT
[TocnenoBaTeIbHOCTL BEIOOpPA BOITPOCOB CrnyuaiiHas
IIpepnyiaraemMoe KOJMUeCTBO BOIIPOCOB 5

Kpurepun oneHKu:

- 5 0a/I/I0B BHICTAB/ISIETCS CTYAEHTY, KOTOPBIM MPABUIBLHO BBITIO/IHSIET 5 TECTOBBIX 3a/laHUM;
- 4 6as1a BBICTAB/ISIETCS CTY[IeHTY, eC/Iv TIPaBU/IbHO pellieHo 4 TeCTOBBIX 3a/laHusl.

- 3 0aJs1/1a BBICTAB/ISIETCS CTYIEHTY, €CJ/I TIPAaBU/IbHO PelleHo 3 TeCTOBBIX 3a/laHUs

Pa3pen 2. Oprannyeckas xumus. Oprannyeckue coeUHeHH»
Tema 2.1 IlpegmeT opraHun4ecKou XUMHH

Kontpo/mpyemsie KomnoHentbl: OK 01, OK 02, OK 04, OK 07

31; 32; Bi; B, JIPo 4, JIPo 5, JIPo 7, J/IPo 9, J/IPo 12

KoHTpopyemble 3HaHUA: PO/Ib XUMUU B €CTeCTBO3HAHUM, ee CBS3b C APYTMMHU eCTeCTBEHHBIMU
HayKaMH, 3HAueHWe B >KU3HU COBPEMEHHOTO OOIeCTBa, MOHATHE O TIpeAMeTe OpraHUu4YecKou
XUMWM, YIJIepOAHbIA  CKeseT, (YHKLUOHa/AbHasi TIpyMna, T[OMOJOTUs, CTPYKTypHas U
MPOCTPAaHCTBEHHAs! W30MepHsi, OCOOEHHOCTH OpPraHMUeCKWUX BEIeCTB, 3HAUEHHEe OpPraHUYeCcKHX
Bell[eCTB;

yMeHHsI: OCYIIeCTB/IATb CAMOCTOSITEJIbHBIM TIOMCK XUMHUeCKOW uH(oOpMaluu C
WICTI0/Ib30BaHMEM Ppa3/IMYHbIX HCTOUHUKOB (CIPaBOUHBIX, HAYYHbIX W HAYYHO-TIOMY/SIPHBIX
W3[laHWM, KOMITBIOTEPHBIX 0a3 [JaHHBIX, pecypcoB KHTepHeTa); WCMOIb30BaTh KOMITbIOTEPHBIE
TEeXHOJIOTHUM [iisi 00pabOTKM W Tiepefjaud XWMWUYECKOM HH(OpPMalvu, W ee TIPe[CTaBIeHUs B
pa3/inuHbIX (hopmax; -ornpeie/siTb: U30Mepbl U TOMOJIOTU

Bonpocsl g5 onpoca

1. JaiiTe onpesiesieHre TIOHATHsL «OpraHAuecKasi XUMUSI»

2. OOBsICHATE 3TUMOJIOTHIO C/I0Ba «BUTA/TM3M» M OXapaKTepu3yiTe 0003HauaeMyr) MM CHUCTEMY
B3IJIIJOB B XUMUU.

3. Kakue HayuHbIe IOCTHKeHUsI CTIOCOOCTBOBA/IM KPYIIIeHUIO BUTaiM3Ma? KTo ux aBTopbI?

4. PacckakuTe 0 KPyroBOpOTe yIyiepofia B IIpUpoJe.

5. Kakvie 0co6eHHOCTH OT/IMYAIOT OpPraHnYecKre BellleCTBa OT HeOPraHNUEeCKUX ?

6. HaszoBuTe u3BecTHble BaM OpraHWYyeckue BelleCcTBa, BXOJfALUMEe B COCTaB a) IPOAYKTOB M
MaTeprasoB, UCIO/b3yeMbIX B OBbITY, B MeJHlLIMHe, B MTPOMBILUIEHHOCTH, 0) MUIIEBBIX MPOAYKTOB
Wi 6UOJIOTUYeCKH aKTUBHBIX BellleCTB.

7. HauiTe ormpezesieHHe TIOHSTUM «BaleHTHOCTb» U «CTelNeHb OKWUC/IeHHs». B uem HMX CXOACTBO M
otinuve? ViMeeT /i UKC/IeHHOE 3HaYeHue BaJleHTHOCTU U CTelleHW OKUCJIeHHUs 3HaK?

8. [aire ompezeseHVe TIOHATHUW: «U30MEpHUsI», «HA30MEP», «TOMOJIOT», «TOMOJIOTMYecKast
PasHOCTb»

9. Kakue mnpotiecchl Ha3bIBalOT OMOOPraHUUeCKUMU?

KpuTepuu o1jeHKH YCTHOI'O OTBeTa

Oneska «5»:
* OTBeT IOJIHbIM Y NPaBU/IbHBIN HA OCHOBAaHWU M3YUYEHHBIX TeOPUH;
* MaTepuas U3/0KeH B OTpe/ie/IeHHOW JIOTMUeCKOM MoCc/el0BaTe/IbHOCTH, TUTepaTypPHbIM
SI3bIKOM;
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* OTBeT CaMOCTOSITe/IbHBIN.
Onenka «4»:

* OTBET MO/IHbIM U PaBU/IbHBIM HA OCHOBAaHUU M3yYeHHBIX TeOpUH;

* MaTepua/l H3JIOKeH B OIpe/le/IeHHOW JIOTMYeCKOM I0C/ae/j0BaTe/IbHOCTH, MpU 3TOM
JIOTTYILIeHbI 1Be-TPU HeCyll|eCTBeHHbIe OITMOKH, UCTIPAB/IEHHbBIE 110 TPeOOBaHUIO YUUTEJIS.

Onenka «3»:

* OTBeT IIOJIHBIM, HO TP 3TOM [IOMYyIleHa CYIeCTBeHHasl OIIMOKa W/ OTBET HETIOJHBIM,

HECBSI3HBIN.
OueHka «2»:

* Tpu OTBeTe OOHapy)KeHO HeNOHMMaHHWe Y4alllMCS OCHOBHOIO COjiepkKaHusi yueOHOro
Marepvasa WA [OMYLIeHbl CYIeCTBeHHble OIIMOKM, KOTOpble Y4Yalluics He MOXKeT
VICTIPaBUTh [PU HAaBOJALIMX BOIIPOCAX YUUTEIS.

OuneHka «1»:
* OTCYTCTBHE OTBeTa.

CamocrosTenbHas padora
(JomaiiHee 3a/jaHHe)

§1, ynp.1-7

@DoH/| TECTOBBIX 3aJJaHUH [I/Isl TEKyLIero KOHTPO/1A 3HaHUII 110 TeMe:

BbiGepume 00uH npasu/ibHbIX 8ApUAHM:
Kro BBe1 noHsATHE «Oprannyeckas XumMus»?
@. Benep
A.M. Byrtnepos
+41. bepuenuyc
K. Illopnemmep

N3BecTHBIX HeOpraHMUYeCKMX M  OPraHMYeCKMX BellecTB  HAaCUMTHIBAeTCHA
COOTBETCTBEHHO

1 TBIC. U1 5 THIC.

20 TeiC U1 1 MIH.

10 ToIC. 11 100 THIC.

+100 TBIC M1 18 MIH

OpraHuyYecKuM AB/ISAETCS BeIecTso, GopMy/ia KOTOPOro:
H>COs3

+CH;3Br

K>COs3

CO;

OpFaHHHECKHM COeJUHEHUEM HEMOJ/IEKY/IAAPDHOI0 CTPOE€HUA HABJ/IAETCHA BeLIeCTBO,
¢dopmya KoToporo:

CH30H

CH4

CH3COONa

CH3Cl

KTo BBe/1 NOHATHE «OpraHUYecKUe BelecTBa»?
O.1. Menpenees
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A.M. Bytnepos
+4. bepuenuyc
FO. JTubux

SIB/ieHHe CylIeCTBOBaHUS HECKO/IBLKHX Bell[eCTB OAHHAKOBOI'0 COCTAaBa, C O/{HOH U TOH
)Ke MOJIeKY/IAPHOM Maccoii, HO C Pa3HbIM CTPOeHHeM MOJIeKYJI — 3TO:

am(OTepHOCTb

rOMOJIOTHSI

+HU30Mepus

aJI/IOTPOTIUS

Bemecrea CH3 —CH3 u u CH3; —CH> —CH; aBasioTca:
r“30MepamMu

+romMoJIoraMmmu

aJ/lyIOTPOIHBIMU BUIOM3MEHEeHUsIMU

pajvKaaamu

Kakue u3 npuBe/JeHHbIX HH)Ke BellleCTB AB/sieTcs: u3oMepom coeguneHuss CHz—( CH2)s
—-CH3?

+CH3 —CH(CH3z)—- C(CHz3)2 —CH3

CH3 —C(CH3)2 —CH3

CH3 —-CH(CH3s)— CH(CH3)- CH3

CHs —C(CH3)s —CH3

Buj u3oMepuH, XapaKTepHBIH /i OyTeHa -2 U HeCBOMCTBEeHHbIN OyTeHy -1:
H30MepHs YIJIepOJHOrO CKeseTa

onTUyeckKast

treomeTpruyeckKas

TIOJI0)KEHUsI IBOMHOM CBSI3U

I"'oMmo/10rnuecKuM psA/0M Ha3bIBAeTCs:

COBOKYITHOCTb BellleCTB, COZleprKalliiX OIMHAKOBOe YKC/I0 aTOMOB YI/IePOAa;

PSiZi BELL|eCTB, UMEIOLLMX OMHAKOBBIA COCTaB, HO Pa3/IMUHOEe XMMUYECKOe CTPOEHHUE;

+PpsiJ, BelLeCTB, CXO/HBIX 10 XMMUYEeCKOMY CTPOEHHUIO U CBOMCTBaM, COCTaB KOTOPbIX
OT/IMYAeTCsl Ha OJHY WU HecKobKo rpynn CHa-;

COBOKYITHOCTb BellleCTB, COCTaB KOTOPBIX OT/IMUAEeTCsl Ha OZIHY UM HecKoJbKo rpymn CHo-;

YkaxuTe nporecc, Npu KOTOPOM M3 HEOPraHMYeCKHUX BelleCTB Mo/TyYalTCs
opraHuueckKme:

ropeHue /IpeBeCHHbI

TMUIeBapeHre

JTbIXaHUe

+doTocuHTeE3

Tabmna 7
MeToAMKA NPOBeIeHNA KOHTPOJIAA

ITapameTpbl METOJUKHU

3HayeHue rapameTpa

[Tpesien AUTEIBHOCTH BCETO KOHTPOJIS

15 MuHyT

HOCHEAOB&TG]’ILHOCTL Bb160pa BOIIPOCOB

CrnyyaiiHasi
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‘ HpeAnaraeMoe KOJIM4eCTBO BOIIPOCOB ‘ 5

Kputepuu oLieHKH:

- 5 0Q/VI0B BBICTABJISIETCS CTY/IEHTY, KOTOPBIN TIPAaBU/IBHO BBITIOTHSIET 5 TECTOBBIX 3a/IaHUM;
- 4 6aJ1a BHICTABJISIETCS CTY/IEHTY, eC/IU TPaBUIBHO pelleHO 4 TeCTOBbIX 3a/laHusl.

- 3 0as11a BBICTAB/ISIETCS] CTYIEHTY, eC/Ti TIPaBU/IbHO PellieHo 3 TeCTOBBIX 3ajaHus

Tema 2.2 Teopusi CTpOeHUA OPraHUYECKHUX COeATHeHUM

KonTpommpyembie KomnoneHnTbl: OK 01, OK 02, OK 04, OK 07

31; 32; B1; B2, JIPo 4, JIPo 5, JIPo 7, /IPo 9, J/IPo 12

KoHTposiupyemble 3HaHHMSA: TeOpus CTPOEHUSI OpPraHUYeCKUX U HeOpraHUuecKux
coelMHeHUM (BK/OYasi CTepPEOXUMMUIO), TIOHSITHS: YI7IepPOAHBIN CKeJeT, (PyHKI[MOHaIbHasi TPYIIa,
TOMOJIOTUS, CTPYKTYPHasl ¥ TIPOCTPAHCTBeHHAsi U30MepHus,

YMeHHsI: -OMpeJiefiiTh: Ba/J€eHTHOCTb M CTeleHb OKUC/IEeHHS XUMHUeCKUX 3S/IeMEHTOB,
MPOCTPAaHCTBEHHOE CTPOEHHWEe MOJIeKY/, XapakKTep B3aWMHOTO B/IMSIHUS aTOMOB B MOJIeKy/ax,
OCYILIeCTBJISITh CAMOCTOSITE/IbHBIN MOMCK XMMUYeCKOW MH(OpMaLMK C UCT0/b30BaHNeM Pa3InUHbIX
HMCTOUHUKOB (CIPABOYHBIX, HAYYHBIX M HAyUHO-TIOMYJSPHBIX W3[aHUM, KOMITbIOTEpHBIX 0a3
JAHHBbIX, pecypcoB VIHTepHeTa); WCMOIb30BaTh KOMITbIOTEDHbIE TEXHOJOTUM [yt 00paboTKu u
repefjaul XUMHUYECKOW WH(OpMalUM U ee TMpeJCTaB/ieHUs B pa3WyHbIX (opMaxX, COCTaBJATh
CTPYKTYpHbIe (hOpMYy/ibl 130MEPOB U TOMOJIOTOB.

Bonpocs! ans onpoca

1. ChopmynupyiiTe moHsATHE «MOJEKY/IspHas popmysiar»

2. ChopmynupyiiTe MoHATHE «XUMUUYECKOE CTPOEHUE»

3. ChopmynupyiiTe MoHsITUE «CTPYKTypHasi hopMyia»

4. ChopmymupyiiTe U 0OOBSICHUTE TIEPBOE TIOJIOKEHHE TEeOPHA XUMHUYECKOrO CTPOEHHS
opraHnueckux Beilects A.M. Byrieposa. [InCbMeHHO POWIIFOCTPUPYHTE €ro NpUMepaMH.

5. Chopmynupyiite ¥ 0OBSICHUTE BTOpOE TIONIOKEHWE TEeOPHM XWUMUYEeCKOrO CTPOeHHsI
opraHnueckux Beitects A.M. Byrieposa. [InCbMeHHO NPOWIIFOCTPUPYHTE €ro pUMepaMH.

6. Cdopmynupyiite U OOBSICHUTE TpeTbe TOJI0XKEeHHe TeOPUM XUMUUECKOro CTPOeHUs
opraHnueckux BewjectB A.M. byrneposa. [TucbMeHHO NMPOWITIOCTPUPYUTE €ro MpUMepaMHu.

7. 3anucath 31eKTPOHHO-rpaduueckyto (opMysay aroma yIjiepoja B OCHOBHOM U
BO30Y)K/IEHHOM COCTOSTHUSI

8. UTo Ha3bIBalOT XMMHUeCKOM CBsA3bi0? Kakasi CBsi3b Ha3biBaeTcCs Ti- CBsA3bI0? Kakasi CBsi3b
Has3bIBAETCS O — CBA3BIO?

9. Kakue Turibl rubpyu3aliiu 3/IeKTPOHHBIX OpOUTasieli aTomMa yryiepo/ia Bel 3HaeTe?

10. Kakue BajieHTHbIe COCTOSHMSI aTOMa Yyrjepoja BaM U3BeCTHbI? I[IuceMeHHO
TIPOM/IIFOCTPUPYUTE MX MPUMEPaMHU.

11. Yemy paBHBI yI/Ibl MKy OCSMHU YIJIEPOJHOIO aroma JIJist:

sp3 —rubpuHBIX opbOuTaei;

sp? —TMOpUIHBIX OpOUTaei;

Sp —TUOpUAHBIX opOuTane;

OOBsiCHUTe laHHbIE C TOUKHU 3PeHUsI TEOPUH TMOpH/I3alivu.

KpuTtepuu onieHKH 001He /Il yCTHOrO 0TBeTa
Onenka «5»:

* OTBeT IOJIHbIM Y NPaBU/IbHBINM HA OCHOBAaHWU M3YUYEHHBIX TeOPUH;
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* MaTepuas U3/I0KeH B OIpe/ie/IeHHOW JIOTUUeCKOM M0C/eJ0BaTe/IbHOCTH, JIMTepaTypPHbIM
S3bIKOM;

* OTBET CAMOCTOSATE/IbHBIN.

Onenka «4»:

* OTBET OJIHbIN U NPaBU/IbHBIM HA OCHOBAaHWU M3YUYeHHBIX TeOpUH;

* MaTepua/l HU3JIOKEH B OIpeJe/IeHHOM JIOTMYeCKOW II0C/Ie[0BaTelbHOCTH, IPU 3TOM
JIOTTYILIeHbI 1Be-TPU HeCyll|eCTBeHHbIe OITMOKH, UCTIPAB/IEHHbBIE 110 TPeOOBaHUIO YUUTEJIS.

Onenka «3»:

* OTBeT IIOJIHBIM, HO TP 3TOM [IOMYyIeHa CyIIeCTBeHHas OMMOKAa WM OTBeT HETIOJIHBIM,

HECBSI3HBIN.
OueHka «2»:

* Ipu OTBeTe OOHapy)KeHO HerNOHMMaHHWe YuallliMCs OCHOBHOIO COjiepykKaHusi yueOHOro
Marepvasa WA [OMyLeHbl CYIIeCTBeHHble OUIMOKW, KOTOpbIe YUYallWuics He MOXKeT
VCTIPaBUTh [PU HAaBOJALIMX BONIPOCAX YUUTeIs.

OueHka «1»:
* OTCYTCTBHE OTBeTa.

CamocrosTebHas paboTa
(JomaiiiHee 3a/jaHMe)

§2, ynp.1-7
§3, ynp.1-4
3ajaHus AJ11 CAaMONPOBEPKH
[anbl popmMyib:
a) CH4
6) CH3-CH3
B) CH»= CH»

I ) CH3-CH2-CH»-CH3
k) CH,=CH-CH=CH>
3) CH>=C=CH-CH3

1) CH,=CH-CH>-CH3
K) CH,=CH-CH3

1) BeibepuiTe roMOJIOTH BeIIeCTBY B).
2) Hanuiuve M30Mephl BelleCcTBy [).
3) Mosneky/ibl KaKMX BellleCTB COAEePKaT TOMbKO CUTMa-CBsI3U?

4) YKaxKuTe BeIlleCTBa, COZIeprKalliie aTOMbI YT/IePOZia B COCTOSIHUM SP-TUOPUM3aLIUH.

@oH/| TeCTOBBIX 3aJJaHUH [I/Isl TEKYyLIero KOHTPO/isA 3HAaHUM 110 TeMe:

Bbibepume 00uH NnpasuibHbIX 8ApUAHM:

OpraHuyeckasi XMMHUsI H3y4aeT COeMHEHHs], B COCTaB KOTOPBIX 0053aTe/IbHO
BXO/JUT 3JIeMeHT:

KUCIOPOZ,

asor

+yrepof,

ocop
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@dakToM, A0Ka3bIBAKWIIMM OTCYTCTBHe IPUHIIUNHAJILHON Ppa3HULbI MeX/]y BelljeCTBaMHU
PaCTUTE/IBHOTO U )XHBOTHOI'O NIPOMCXO0XK/eHHUs, AB/IAETCA:

OKMCJIeHHe caxapa I0 MypaBbUHOU KHUCIOThI

pacTBOpeHHe MTOBapeHHOM COJM B BOJe

BbI/le/IeHHe TeTlIa MPY CKUTaHUuM OeH3rHa

+TIOTJIOLL[eHWe PAaCTeHUSIMU YTJIEKUCIOTO ra3a U3 Bo3ayxa

IIpuopuTeT CHHTe3a YKCYCHOM KHMC/IOTbI M3 HeOopraHuuyeckux BemecTB B 1845 roay
NPUHA/JIEKUT HEMEIKOMY XMMHUKY:

P.boiinto

[ dansTony

K.IIpycry

+I".Konb6e

B KoHIle 18 Beka ObL/1 BriepBbIe BbI/I€/IEH H UCC/IE0BAH MPO/YKT XKHU3He/[eATe/TbHOCTH XUBBIX
OPraHu3MoOB:

IjaBesieBast KUCJ/IOTa;

+MoOUeBas KUCJ/I0Ta,

JIUMOHHas1 KUCJ/IOTa;

s10/10UHast KMC/I0Ta.

IIpuHa/|/IeXHOCTH K OPraHMYeCcKUM BeleCTBaM YacTo MO)KHO YCTaHOBHUTh:
+T10 BbIZIeJIEHUIO YTIEKUC/IOTO Ta3a MPU rOpeHrur

TI0 BBIMa/IeHUI0 0Ca/iKa MPU B3aMO/IeNCTBUU C BOZOU

10 LIBETY

TI0 arperaTHOMY COCTOSTHUIO

B 1824 ropy maBesieBy10 KMC/I0Ty CHHTe3UPOBaJI yYeHbIH:
+®. Benep;

O. ®paHKeHy;

. MeHpesnees;

K. IIeesne

K npoaykiuy NpoMbIlIEHHOCTH OPraHUYeCcKOro CHHTe3a He OTHOCSTCA:
T71aCTMacCOBbIe U3/eJHs;

+TKaHU U3 UCKYCCTBEHHbIX ¥ CUHTeTUUECKMX BOJIOKOH;

MUHepaJibHble y00peHus;

Me/IML{MHCKKe Tperaparsl

OCHOBHbBIE TIO/IO)KEHHSI TEOPHH XHMHYECKOr0 CTPOeHHs OPraHWYeCKHX BelecTB ObLIH
copmynupoBaHbI:

B 1869 ropy

+B 1861 rogy

B 1828 ropy

B 1911 ropy

Ha MoMeHT co3faHMsiI TeOPUH XHMHUYECKOr0 CTPOeHHs OpPraHMYeCcKHX COeJUHeHUH
OTCYTCTBOBAJIO:

yueHHe O BaJleHTHOCTH

TpeZicTaB/ieHNe O 1iereobpa3HOM COeJTHEHNH aTOMOB YT/Iepofia

pasrpaHUUeHHe TIOHATHH «aTOM» U «MOJIEKY/Ia»

+TI0HSITHE 00 3/IEKTPOHHOM CTPOEHHH aTOMOB 3/IEMEHTOB

49



YeThIpexBa/IeHTHOCTh aToMa yryiepoja B 1858 roay o6ocHoBa/1 XM MHK:
3. duuep;

H. 3unHun;

C. JleGenes;

+A. Kekyre

ITo Byt/iepoBy, coejuHeHHe aTOMOB B MOJ/IEKY/IaX OPraHHUYECKHUX BEIeCTB U OIpe/ e/ IeHHON
MOC/IeI0BATe/IbHOCTH IMMPOUCXO/JUT B COOTBETCTBUH C HUX:

OTHOCHUTE/IbHOM aTOMHOM MacCou

+Ba/IeHTHOCTBLIO

aTOMHBIM paZiiyCoOM

3/1eKTPOOTPULIATETbHOCTBIO

Teopusi XUMHYECKOT'0 CTPOEHHsI OPraHUYEeCKHX COeJMHEeHUH ObL/Ia Cco3JaHa:
M.B.JIoMOHOCOBBIM

O.N.MenpeneeBbiM

+A.M.byTnepoBeim

A.bepuennycom

CtpyKTypHbIe (GopMyJibl MOKA3bIBAKOT
+T10C/Iel0BaTeIbHOCTh COeJUHEHUSI aTOMOB B MOJIeKY/1aX;
KOJIMYeCTBO aTOMOB YIJIepoia U MOJIEeKY/JI€;

KOJIMUeCTBO aTOMOB B MOJIEKY/I€;

pacroo)KeHre aTOMOB B [TPOCTPAHCTBe.

B xakoMm PAAY COEAHHEHI/H\/’I HaX0JATCA TO/IbBKO OPraHu4eCKue Bemecrea.
CoHs, C4Hsg, H2O

CH3COQOH, CO,, CHsCOH

+C,H», C3Hs, CH4

CsHsNO», CH>Cl, NH3

YeM 0T/IMYAKOTCA JPYT OT ApPyra roMoJIOru:
YMCJIOM aTOMOB YIJIEPOJa;

+TrOoMoJIornueckou pasHoctbto CH2;
KOJIMYeCTBEHHBIM U KaueCTBeHHbIM COCTaBOM,;
XUMHUYECKON CTPYKTYpPOU.

Hal/lﬁojlbmaﬂ MdCCOBas 0J/id yrjiepoad B COeJUHEHUU:
+CsHs

CsHsCl

CeHs0H

CeH5COOH

CBolicTBa BellleCTB 3aBUCAT He TOJIBKO OT COCTaBa, HO U OT
YCJIOBUM TIO/IyYeHHs1 BelllecTBa

+TI0psiiKa CBSI3U aTOMOB B COe/IMHEHNUH

Ba/IeHTHOCTH XUMHUUECKUX 3/1eMEHTOB

arperaTHOro COCTOSIHUS BellleCcTBa

CBoiicTBO, nIpucyIee 00/IBIHHCTBY OPraHHYeCKUX BeIlecTB:
BBICOKHE TeMIlepaTypbl KUTIeHUS U 1J1aB/IeHNS];

BBICOKas1 3/1EKTPONPOBOHOCTb;
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+TOpHOUeCTh;
6osibIIast JIOTHOCTb.

BasieHTHOCTB yr/iepojia B MeTaHe paBHa:

SiB/ieHUe CyleCTBOBAaHUSI HECKO/BKHUX BellleCTB OANHAKOBOI'0 COCTaBa, C OJHOW MU TOM Ke
MOJIEKY/IIPHOM MacCOH, HO C Pa3HbIM CTPOEHHEeM MOJIeKYJ1 — 3TO:

aM(}OTepHOCTE;

TOMOJIOTHS;

+u3omepus;

aJ/JIOTPONINU

JmHa oguHapHoi cBsi3u (C-C) paBHa:
+0,154 aM

0,120 um

0,134 uam

0,180 um

Ba/ieHTHBIH yro/1 MeXxay ruOpUAHbIMHA OPOUTA/IAMH B COCTOSHUH SP3-ru0puu3anuu;
1200
+109°28
180°
1549
Tabmna 8
MeToAMKA NPOBeieHNA KOHTPOJIsS

ITapameTpbl METOUKH 3HaueHWe apamMeTpa

IIlpenen nanTETLHOCTHA BCETO KOHTPOJIS 15 MuHyT

ITocsieioBaTeILHOCTH BEIOOpA BOMPOCOB CnyuaiiHas

IIpejnaraemMoe K0J1MyeCTBO BOIIPOCOB 5

Kpurepuu onjeHKuU:

- 5 0a/I/I0B BBICTAB/ISIETCS CTY/IEHTY, KOTOPBIM MTPaBU/ILHO BBITIOHSIET 5 TECTOBBIX 3a/IlaHUM;
- 4 6as1/1a BBICTAB/ISIETCS CTY/IEHTY, eC/IU MTPaBU/IbHO PellieHo 4 TeCTOBBIX 3aJaHusl.

- 3 0as1/1a BBICTABJISIETCS] CTYIEHTY, eC/TU TIPaBU/ILHO PeIleHo 3 TeCTOBBIX 3alaHust

CamocTosTe1bHasA padoTa
(JomaiiiHee 3a/jaHMe)
3afiaHusA /ISl CaMOIIPOBEePKHU

1. Kakoe Ko/inuecTBO BelecTBa coctas/sieT 92 r stranosia CO)H5OH?

2. OnipefieniiTe MaccCy TJIFOKO3bI, cojieprkaitiedd 0,6 Mob aTOMHOTO yTJiepo/ia.

3. OnpefenTe MacCoOBYIO [0JIX0 KUCI0poAa (B %) B METUIOBOM CIIMPTE, COCTaB KOTOPOTO
BbIpakeH (opmysori CH30H.

4. Kakoii o6beM BoJoOpoZa (H.y.) MOXKET TPUCOeJUHUTb CMeCh ra3oB Maccod 15,4 T, KoTopas
cofiep>KuT 3TUieH (0= 54,5%), nporwieH (o = 27,3%) u 6ytused (o = 18,2%).
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5. TlpyuposHbIF ra3 OQHOTO M3 MECTOPOXAEeHWUW CcofepXUT MeTaH (o = 92%), stan (0 = 3%),
nporad (o = 1,6%), 6ytan (0 = 0,4%), a3oT (0 = 2%) u apyrue ras3el (0 = 1%). Onpegenvrte
MacCy OpraHu4ecKux BelecTB, BXOALMX B cocTaB 20 1 (H.y.) IPUPOAHOrO rasa.

6. Ilpu cropaHuu ankaHa mMaccou 3,6 T obpasyetcs okcuj yriepoza (IV) obvemom 5,6 1 (H.y).
[TnoTHOCTB anKaHa Mo BOIOPOAY paBHa 36. Y cTaHOBUTE MOJIEKY/ISPHYIO POPMY/Ty anKaHa.

7. BbiBecTu MoJieKy/IsipHYHO (hopMysy BelllecTBa, ecjid oHO cofiepxuT C (o = 39,97%), H (o =
6,73%),

O (o =53,3%) u 300 M1 TapoB 3TOro BelllecTBa (H.y.) UMEIOT Maccy, paBHyt0 2,41 T.

8. AHaM3 cMecu MeTaHa W aljeTWIeHa ToKasas, uTo o0lljee Cojiep)KaHue yrjiepojia B CMeCH I10
Macce paBHO 88, 46%. Onpepenvte coctaB cMecu B % mo macce.

9. Ilpu cropanuu 14,6 T x/I0pCOZepsKallero OPraHMUecKoro BellecTBa ObuIO TosydeHo 13,44 n
CO2 u 3,6 r HPO. Bech x/op, cofepkaBLIMICSI B HaBeCKe, BABOE MeEHbIIIE, YyeM HCXOJHas,
nepeBefieH B AgCl maccoit 14,3 r. [I/IoOTHOCTH 0 BOAOPO/Y MCC/IelyeMOr0o XJIOPOPraHUUeCKOro
BelljecTBa paBHa 74. Omnpe/iesiiTe MOJIEKY/ISPHYIO (GOPMY/Ty 3TOrO BelljeCTBa.

10. Kakoii 00beM XJ/IOpOBOJOpOZia MOXKeT IIpopeardpoBatb C 15 T cMecH, cocTosiied u3
TPUMeTH/IaMUHA, IPOTNK/IaMHUHA U METUISTU/IaMUHA?

11. Ilpu okucC/IeHWH OZHOATOMHOIO cnupra m = 11,2 © KMCIOPOAOM BO3JyXa B NPUCYTCTBUU
karanmu3aropa npu 500°C obpa3oBasiach KHC/IOTa, Ha HEWTpa/M3aldi0 KOTOPOM MOoTpeboBaioch
59,4 mn 20% pactBopa KOH (® =1,18 r/mn). KakoBa mosiekyssipHasi popMy/ia MCXOAHOTO CriupTa?
12. Kakyro Maccy GpoMHOM BO/bI CMaccoOBOM zosie 6poma 1,6% MO>KeT 00eCI[BETHTb IPOMH/IeH
obvemom 1,12 11 (H.y.)?

13. Kakoii 06bem Bo3ayxa notpedyercst ayis oxuranus 30 i arjerunena CoH2(H.y.), copeprkariiero
5% Heroprounx npumeceii? Cozep)kaHue KACI0po/ia B BO3Ayxe cuMTaTh paBHbIM 20% 10 00beMy.
14. Ckonbko 71 Bofopofa (H.y.) BbIAENUTCS TIPU KaTaJlUTAUECKOM JeruipvpoBaHuud 49 r
METWILIMK/IOTeKCaHa B TOMyoJ, ecjid obObeMHasi Jo/si BbIXOAA TMpoAyKTa paBHa 75% oOT
TeopeTUYeCKA BO3MOXKHOI0?

15. Tlpu cropanuu 13,44 51 (H.y.) cMecu MOHOOKCH/Ia YTJIepo/ia, MeTaHa U aljeThieHa 00pa30Baioch
17,99 1 CO2 (H.y.) u 9 r HpO. CKO/IbKO TUTPOB Ka)KJJOT0 ra3a CO/IeP’KUTCSI B CMECH?

KpuTepuu oLleHKH YMeHHs pellaTh pacyeTHbIe 3a/jauH:

5 6a1oB:
WCIIO/Ib3YeT 3HAHHUSI OCHOBHBIX 3aKOHOB XMMWH JIJIsSI pellleHus 3a/ay, BjlaZileHHeM Ky/IbTypOu
MBIIIJIEHUs; CIOCOOHOCTRIO K 000OIIeHHI0, aHa/iu3y, KPUTUYECKOMY OCMBIC/IEHHUIO,
CHCTEeMAaTH3alliy, TIOCTAHOBKe Iiefied W BBIOOPY TyTeH WX [JOCTHIKEHUs, B JIOTHUECKOM
pacCyX/IeHUY ¥ pPellleH|uH HeT OIIMOO0K, 3a/jaua pellieHa parjioHaIbHbIM CIIOCOOOM.

4 6anna:

B JIOTUYECKOM PacCY)KJIEHHWU W PellIeHUM HeT CYIeCTBeHHBIX OIMOOK, HO 3a/jaua pelleHa
HeparjMoHaIbHBIM CITI0COO0M M/ [I0TTyITleHO He Ooree BYX HeCyIeCTBeHHBIX OLIMOOK.

3 6asia:

B JIOTMUECKOM DAaCCYXX/IeHUH HeT CYIIeCTBeHHBIX OIIMOOK, HO JOMyleHa CyIleCTBeHHas
ombKa B MaTeMaTUYeCKUX pacyeTax.

2 6anna:

WMEIOTCS CyII[eCTBEHHbIE OLIMOKH B JIOTUUECKOM PacCY>KAEHUH U B PeLlIeHUH.

1 6asmwr:

OTCYTCTBHE OTBETA Ha 3a/laHue.

Tema 2. 3. «Knaccudukanus 1 HOMeHK/1aTypa OpraHMuecKuX BelecTB»

Kontpo/mpyemsie Komnonentel: OK 01, OK 02, OK 04, OK 07

31; 32; B1; Bz, JIPo 4, JIPo 5, JIPo 7, IPo 9, /IPo 12
KoHnTponupyemble 3HaHMA: KlacCH(UKaLMsl U HOMEHK/IaTypa OpraHu4ecKux CoeJuHeHuH,
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YMEeHUA: -Ha3blBaTb: HW3y4Y€HHbIE BeIeCTBa IIO <<TpHBHElJILHOﬁ» nin Mem,quapo,quf/'I
HOMEHK/IaTypaM;

-0O11penesisaTh: IIPUHAAJIEXKHOCTD BeIlleCTB K Pa3HbBIM K/IaCCaM OPraHU4YeCKHX COEAHHEHHﬁ.

Bonpocs! ana onpoca

1. JaniTe onpesienieHue:

-aJIKaHOB,

-a/IKeHOB,

-aJIKUHOB,

-apeHoB,

-CIIUPTOB,

-a/Ib/IerU/iOB,

-KeTOHOB,

- KapOOHOBBIX KHCJ/IOT,

-[IPOCTBIX U CII0XKHBIX 3(PUPOB,

- AMUHOB,

-aMUHOKHCJIOT,

-reTepPOLIMKINYECKHUX COeJUHEHUM.

2. Hanuuune Kakoi (yHKLMOHAIbHOW TPYMIbl WIA KPaTHOW CBS3M [/Is1 HUX XapaKTepHO?
KakoBa ux obiast hopmysia?

3. IlpuBeguTe ToMonoruyeckye psiabl U3 10 mpeacTaBuTene Kaxkzaoro kiacca. HasoBute
COeJJHeHUS 0 PaLlMOHATIbHOM U MeXXyHapOAHOW HOMeHK/IaTypaM.

4. 114 BeljecTBa, opmysa koroporo CHz — CH> — CH» — CH, — CH2OH, cocTaBbTe
CTPYKTYpHBbIe (hopMyJibl OJHOTO TOMOJIOTa M 0JHOro u3oMepa. Ha3oBure Bce BelljecTBa.

5. CocTaBbTe CTPYKTYPHYIO (hopMymny 3-MeTu/eHTeHa- 1.

6. [Tepeunciivte BUbI M30MepHH, XapaKTepHbIe JIs:

-aJIKaHOB

-aJIKeHOB,

-aJIKUHOB.

- CIIUPTOB

- a/Ib/IeTU/I0B U KETOHOB

- KApOOHOBBIX KHUCJ/IOT

Tunosble ynpa)KHeHUs 10 pa3feny

1. Hanummre CcTpyKTypHble (QOpMy/bl U JaliTe Ha3BaHUe IO CUCTEMAaTUYeCKOM HOMeHKJaType:
JUTPETOyTUIUMEeTU/IMeTaH

2. Hamummre cTpyKTypHble (DOpPMY/bl CeyHOLUX YIAeBOJOPOJOB U JalTe Ha3BaHWe 110

paLMOHaIbHOW HOMeHK/Iatype: 2,3,5 -TpUMeTU/IrenTaH

3. HanuimmTe cTpyKTypHbIe ()OpMyJbl M [ailiTe Ha3BaHWe MO CUCTeMaTHYeCKOM HOMEHK/IaType:

V3 TUNU30NPUNIWIMETaH

4. HanuivTe CTPYKTypHble ()OpPMyJbl M [laliTe Ha3BaHWe IO CUCTeMaTU4yeCKOW HOMEHK/IaType:
JMMeTU/ISTUIMEeTaH

5. HanuimmTe cTpyKTypHBIE (POPMYJIbI C/IeAYIOLMX YI/IEBOJAOPO/OB U JjaiiTe Ha3BaHWe 0 PaLlMOHaTbHON

HOMeHK/Iarype: 2,4-11uMeTwu1, 3-U30MNpOIU/IreKCaHTaH

6. HanuimTe cTpyKTypHble ()OpMyJbl M [aiiTe Ha3BaHWe MO CUCTeMaTHYeCKOM HOMEHKJIaType:

MeTH/IAUU30IPONUIMETaH

KonTposbHas pa6ora o Teme:
«CTpoeHue U Kiaccu(UKaLys OpraHnyecKux COeIMHeHN .

I BapuaHT.
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1. HanuimTe cTpyKTYpHbIe (hopMysibl H30MepoB renTtaHa (8) U Ha30BUTe UX.
2. Harummre cTpyKTypHbIe (hOPMYJIbI BELL[eCTB 110 UX Ha3BaHUSIM:

a) 2,4 — IVUMeTU/IHOHaH;

0)2- MeTH/ - 4 STUITeNTaH;

B) 2- 3TU/ITeKCaH.

3. Ha3oBure mo0 cHcTeMaTUUeCKOM HOMEHK/IaType BellecTBa, (HOPMYJbl
TIpYBeIeHbl HUXe.

a) (HzC)2 — CH — CH2— CH»- CH — (CHz3):
6) H3C - CH - CH = C — CH3z
&
4. CTpoeHHe aToOMa yrJiepo/ia: BTOPOe BaJIeHTHOE COCTOSIHUE yTJiepo/a.
5. HaiizuTe MoneKynsipHyto (OpMysly yrieBoJopOAa, MacCoBasi OIS

yrjiepozia B KOTopoM coctasJsieT 81,8%, OTHOCUTebHAs IJIOTHOCTh
BelllecTBa I10 a30Ty paBHa 1,57.

II BapuaHT.

1. HanmiuTe CTpyKTYpHBIe (hOpMYyJibl K30MEepPOB OKarlaHa U Ha30BUTe WX.
2. Harmmmimmte CTpyKTypHBIe (hOPMYJIbI BEIIECTB 110 MX Ha3BaHUSIM:

a) 2,2,3 — TpUMeTU/ITeKCaH;

0)3 — MeTHUI — S53THII/IeKaH;

B)3 — STUJIreNTaH.

3. Ha3oBuTe Mo cucTeMaTHuecko HOMEeHK/IaType BellecTBa, (hopMy/ibl
KOTOPBIX MPUBE/IEeHbI HIXKeE.

a) H3C - C=C —CHs

CH; CH>

CHs

6) HsC-CH-CH,-CHs

CHs

4. CTpoeHHe aToMa yrjiepo/ia: epBoe BajieHTHOe COCTOSIHWE YTJIepo/a.
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5. Haligute MonekynisipHyto (pOpMyiy YrieBoJOpo/a, MaccoBas A0/s BOLOPOJa B KOTOPOM
cocrasisieT 15,79%. OTHocuTebHasA IJIOTHOCTh IIapOB 3TOr0 BelljeCcTBa I10 BO3JYXY COCTaBJisgeT
3,93.

KpuTepun onjeHKH MHUCbMEHHOH KOHTPO/IbHON PadoThI

Onenka «5»:
*OTBeT IOJIHBIN 1 TIPAaBU/IBHBIN, BO3MOKHA HECYyI[eCTBeHHas! OIrOKa.
Onenka «4»:
*OTBeT HEIOJHBIM WU [IOMYIIleHO He Oosiee [BYX HeCYIIeCTBEeHHBIX OIIMOOK.
Onenka «3»:
*paboTa BBITIOJIHEHA He MeHee UeM HarloJIOBHHY, [OMYyIeHa OJHA CYyIecTBeHHasl OIIMOKa U
TIIpY 5TOM [|Be-TPU HeCyll|eCTBeHHbIe.
OueHka «2»:
*paboTa BBINIOJTHEHA MeHblIle UeM HarloJIOBUHY WM COZIeP)KUT HECKOJbKO CYIeCTBEHHBIX
oLIMbOK.
OneHka «1»:
*paboTa He BBITIO/THEHA.

CamocronTebHas paboTa
(JomaiiiHee 3a/jaHKe)

§5, ynp.1-5
§6, ynp.1-2
§7, ynp.1-7

Knaccudukanus peakuyii B OpraHnuecKoi XuMum

KoHTpoiupyemble 3HaHHMA: OCHOBHbIE TUIbI PeakKLUii B OpraHu4ecKol XUMHUH;
yYMeHHS: -Onpe/ie/IsiTh: TUMbl peakl{iil B OpraHnyecKoi XUMUH;

Bompocs! g5 onpoca
Ptit

1. JononHute ppasy: «XuMuueckasi peakijys, ypaBHeHue Kotopoit CHs — CH3 — CH>=CH> + H>
SIB/ISIETCS] peakLueu ...».
2. Hanuivre ypaBHeHUe peakLMy OTILLeIIeHHs (3/TMMUHUPOBaHUs). YKaKUTe YCIOBUS ee
ocyiectsyeHusi. HazoBuTe ncxoHble BelllecTBa ¥ NMPOAYKTHI peakLivH.
3. Harmivre ypaBHeHUe peakijuy TMIpUPOBAHUS STUIEHA U YKaKUTe yCJIOBHS ee OCYLLeCTBJ/IeHHS.
4. Hanuinute ypaBHeHHe peaki[iuu MoJiyueHUss MeTU/ITporiaHa u3 OyraHa. [laiiTe XapakKTepUCTHKY
3TOM peakiuU 10 BCeM U3yUeHHbIM K/IaCCU(PUKAL[MOHHBIM MIPHU3HAKaM.
5. OnpefienviTe TUN pa3pbiBa CBA3U B peakLUaX (TOMOIUTUUECKUN WU FeTepOIUTUYECKHI):

Br, —» 2Br

CH3COOH - CH3COO- + H*

CH3-CHBr-CH3 - ?CH3-CH*-CH3 + :Br-
6. OnpefienvTe TUN Ka)k/]0M peakLMy B LielIOYKe TpeBpallleHnid, Ha30BUTE BCe BelleCTBa:

CH3-CHOH-CH3 -~ CH>=CH-CH3 - CH3-CHBr-CHz - CH3- CHOH-CH3

Kpurepum onjeHKH onpoca
OneHka «5»:
* OTBET MOJIHbIM U MPaBU/IbHBIM HA OCHOBAaHUU M3YyUYEeHHBIX TeOpUH;
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* MaTepuas U3/I0KeH B OIpe/ie/IeHHOW JIOTUUeCKOM M0C/eJ0BaTe/IbHOCTH, JIMTepaTypPHbIM
S3bIKOM;

* OTBET CAMOCTOSATE/IbHBIN.

Onenka «4»:

* OTBET MOJ/IHbIN U NPaBU/IbHBIA HA OCHOBAHUU U3YUYeHHBIX TeOpUH;

* MaTepua/l HU3JIOKEH B OIpeJe/IeHHOM JIOTMYeCKOW II0C/Ie[0BaTelbHOCTH, IPU 3TOM
JIOTTYILIeHbI 1Be-TPU HeCyll|eCTBeHHbIe OITMOKH, UCTIPAB/IEHHbBIE 110 TPeOOBaHUIO YUUTEJIS.

Onenka «3»:

* OTBeT IIOJIHBIM, HO TP 3TOM [IOMYyIeHa CYIeCTBeHHas OIMMOKa WM OTBET HETOJIHBIN,

HECBSI3HBIN.
OueHka «2»:

* Ipu OTBeTe OOHapy)KeHO HerNOHMMaHHWe YuallliMCs OCHOBHOIO COjiepykKaHusi yueOHOro
Marepvasa WA [OMyLeHbl CYIIeCTBeHHble OUIMOKW, KOTOpbIe YUYallWuics He MOXKeT
VCTIPaBUTh NPU HABOJALIMX BONPOCAX YUUTeIs.

OueHka «1»:
* OTCYTCTBHE OTBeTa.

®oH/| TECTOBBIX 3aJJaHUH [I/Isl TEKyLIero KOHTPO/1sA 3HaHMII 110 TeMe:
Bblbepume 00uH NpasuwibHbIX 8APUAHIM:

Kakue Tunbl peaknyii He XapaKTepPHbI /I/I1 OPraHU4ecKoil XUMHM:

3aMelL|eHus
+coeaHeH1s
OTLeIl/IeHUSA
TIpUCcoeaHeHUs
U30MepU3aLiuu
ro/IMMepHu3aLiuu

Peakuus eruipoOpoMHpOBaHUsA OTHOCUTCA K PeaKIuaM:
3aMelleHus

+OTLIen/ieHus

IIpHCOeJUHEeHNU

“30Mepu3aLuu

B3aumopeiicTBHe MeTaHa C XJIOPOM OTHOCUTCS K pPeaKIusaM:
+3amMelreHusA

OTIeI/IeHUs

[IPHCOeSUHEeHNS

“30Mepu3aLun

HamwmimiTe gaHHYIO0 peakijvio U OTIpeieluTe B Hell CyOCTpaT U peareHT.

Kakas uactuna Hyk/1eopuibHas?
H+

+0OH-

K+

CHs.

AJ/IKeHBI He MOI'yT BCTYIIaTh B PeaKIiuM:
+3aMel|eHus
ropeHus
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TI0/TUMEpHU3al U
TIpUCOeJUHEeHHsI

B3aumo/ielicTBHe MeTaHa C XJIOPOM — 3TO peaKI{u:
+rajoreHMpoBaHuUsA

ryujpatanuu

TUAPHUPOBAHMS

JerupupoBaHus

IIpoayKkTOM peakiuu ruipMpoBaHusi ITeHa (3TH/ieHa) AB/AeTC:
OyTaH

+3TaH

TpoTiaH

9THUH (al|eTU/IeH)

Peakuus Jeruparanuy XapaKkTepHa /i BellecTsa, popmy/ia KoToporo:
CsHs

+C,HsOH

CsHs

CH3COH

ITpoayKTOoM peakuuu nponeHa ¢ 6poMoBOAOPOAOM ABJISAETCH:
1-6pomrmporian

+2-6poMITporiaH

1,2-pubpomripornian

1,2,3-TpubpomriporaH

dopmysia coeiMHEHHs, B KOTOPOM aToM Bo/jopoAa ruapokcorpymnsi -OH Haubosee
MO/IBYDKEH:

+CH3COOH

CH2FCOOH

CH>BrCOOH

CH:CICOOH

PeaKul/H/l TI/IPpUpPOBdAHUSA COOTBETCTBYET CxXeMa:
... tH>O - CoHs0H
+...+H> - C3Hs

.. » CoHstH>

.. » CoH4+H0

H1S04
JleBoui yactu ypaBHeHus C3H7OH —— cooTBeTcTByeT npaBas 4acThb:

+C3He+H20
3C0O2+2H>0
C>H4tH>0
CO+2H,0

HI 12
B cxeme npeBpaigenuit C:H2 — X — Y ¢opmy bl BemiecTB X 1 'Y COOTBETCTBEHHO:
CoH4 u CoHsOH

C2Ha4 u CHe

+CyHs 1 C2HsCl

CoHs u CH4CL
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IIponaH BCcTymnaeT B peakijuio C BemecTBoM, (popMyJia KOTOPOro:
+Br»
HBr
H>O
HCI

ITpumep peaknyv 3amMelrieHM :
+C2He + Cl2 — ...
CoHs4+[O]+ HO —...

C2Hs +HCI ...
C2Hs + HO - ...
Tabmna 9
MeTtoauKa npoBeieHUs KOHTPOJISA
[TapameTpbl MeTOAUKHU 3HaueHue rapamMmeTpa
[Ipefen nUTeILHOCTH BCETO KOHTPOJIS 15 MUHYT
ITocyiemoBaTeIbHOCTL BEIOOPA BOIIPOCOB CrnyuaitHas
[IpepiaraeMoe K0/iMueCcTBO BOIIPOCOB 5

Kputepuu onjeHku:

- 5 0a//I0B BBICTABJISIETCS CTY/I€HTY, KOTOPBIN TIPAaBU/ILHO BBITIONHSIET 5 TECTOBBIX 3a/laHUM;
- 4 6a/1/1a BBICTAB/ISIETCS] CTYIeHTY, eC/IU MTPaBUIbHO PelieHo 4 TeCTOBBIX 3aJaHusl.

- 3 6as1a BBICTAB/ISIETCS CTYZIEHTY, eC/TM MPABUILHO PeIIeHO 3 TeCTOBBIX 3aJaHMUsI

Tema 2.4. Ilpepe/nibHbIe YI/1IeBOAOPO/bI
Kontpo/mpyemsie KomnoHentol: OK 01, OK 02, OK 04, OK 07

Y1; Bz; B3, JIPo 4, JIPo 5, JIPo 7, JIPo 9, JIPo 12
KonTponupyemble 3HaHHMA: OrpefefeHde, KIacCU(PUKALUIO, HOMEHK/IATypy, CBOWCTBA,
CrocoObI TIOSTyYeHUsI U TIPUMeHeHUe TIpe/le/TbHBIX YTJ/IeBOJ0PO/IOB;
yMeHHusi: -O0BSICHSATH: PeaKI[MOHHOW CIOCOOHOCTH OpraHUYeCKHUX COeAUHEHUH OT
CTPOEHHSI UX MOJIEKY/T; BBITIOJTHITh XUMUUeCKUM YKCTIEPUMEHT T10 PAaCTiO3HaBaHUIO BayKHEMIIINX
OpraHUuUeCKHUX BeIIeCTB, TIOJIyUeHHI0 KOHKDETHBIX BeIeCTB, OTHOCSIIMXCA K U3yYeHHbIM
KJlaccaM COeZIuHeHUH;

Bonpocs! ans onpoca

1. Maiite ornpefeneHue ankaHoB. KakoBa vx o0ijast popmysia?

2. IlpuBeguTe romonoruueckuid psig u3 10 npeacraButeneit knacca. HazoBuTe coefrHeHus
10 MeXXyHapOoJHOM HOMEeHK/IaType.

3. BcnomHMTE OCHOBHBIE MPaBU/Ia HOMEHK/IATYPbI /151 a/IKaHOB.

4. Kakol BuJ, M30MepUM XapakTepeH JJid ankaHoB. Hamuimre ¢opMysibl BCcex WU30MepoOB
ans coepunenust: H3C — CHz — CHy— CH2 — CH>—CH3. HazoBuTe coefiuHeHuUst MO MeXAyHAapPOJHOM
HOMEHKJ/IaType.

5. Tlepeunc/iiiTe OCHOBHBbIe CIOCOOBI TIOMyUYeHUs ajKaHOB. Hamuiimre ypaBHeHUs
XUMHUYECKUX PeakLui.

6. IlepeuncivTe OCHOBHBIE XMMHUYECKHe CBOMCTBA ajKaHOB. HamwinuTe ypaBHeHUS
XUMHUYECKUX PeakLiui.

7. Pacckakute 0 TIpUMEHEHWH aTKaHOB.

KpuTepuu oneHKH 061iye /151 yCTHOI0 0OTBeTa
OneHka «5»:
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* OTBET O/IHbIY U PaBU/IbHBIM HA OCHOBAaHUU M3YYeHHBIX TeOpUl;

* MaTepuas U3/0KeH B OTpe/ie/IeHHOW JIOTMUeCcKOM Moc/ej0BaTe/IbHOCTH, TUTepaTypPHbIM
SI3bIKOM;

* OTBET CAMOCTOSITE/TbHBIMN.

OueHka «4»:

* OTBeT IO/IHbINA 1 TIPaBU/IbHBIN Ha OCHOBAHWU M3YUeHHBIX TeOpUl;

* Marepuajq W3/70XKeH B OINpeJieIeHHOU JIOTMYeCKOM I0C/Ie/l0BaTeIbHOCTH, IPU  3TOM
JIOTy1IeHbI 1Be-TPU HeCyll|eCTBeHHbIe OLIMOKU, UCTIpaB/ieHHbIEe 110 TPeOOBaHUIO YUUTeJIs.

OueHka «3»:

* OTBeT TOJIHBIM, HO TP 3TOM [OMyIllleHa CYIleCTBeHHas OIIMOKa WM OTBeT HeTlOJHBIN,

HEeCBSI3HBIN.
Onenka «2»:

* TIpu OTBeTe OOHApy)KeHO HeTIOHMMaHWe Y4YallldMCS OCHOBHOTO COflepKaHusi yueOHOro
MaTepuajia WM JOMyleHbl CYyIeCTBeHHble OLIMOKH, KOTOpble yuallldhCcs He MOXKeT
WCNIPaBUTh MPU HABOSAIIMX BOIIPOCAX YUUTETIS.

OneHka «1»:
* OTCYTCTBHME OTBeTa.

IIpakTHYeckas padora
KauecTBeHHbIN aHA/INM3 OPraHUUeCKUX COeMHeHMI

Llenb: 0CBOUTH KaueCTBEHHBIN aHa/IN3 OPraHUYeCcKrUX CoeMHeHUN

[TpounTaiiTe MHCTPYKLUIO IO BBINIOJIHEHUIO OmbITa (CTp. 283 )
Bcrnomaure ripaBuna Th mipu paboTe ¢ KUJKOCTSIMU.
BbInosiHUTE OMBITHI

CpenaiiTe BbIBOJ,

OdopmuTe oTuet B 1a00PaTOPHOM TeTpaau

CopeprxaHue oTuera:
TIOPSITKOBBIM HOMep MPaKTU4YeCKOW paboThI, ee Ha3BaHMUE;
1je/b paboThI;
3a/laHue;
KpaTKOe TeopeTHUecKoe BBeJleHHe K JaHHOU pabore;
Ha3BaHYe OIbITOB;
odopmsieHre pPe3y/IbTaTOB OIMBITOB B COOTBETCTBUU C MPEAbSIB/SIEMbIMUA TPeOOBaHUSIMH.
3amura npakTHUecKou paboThl OCYILIeCTB/ISIETCS Ha 3aHSITUM, C/IeYIOIIeM T0C/e ee BhITIOJTHEeHUSI.
[Tpu 3amuTe 00yUyaroIIUACS JO/DKEH MPe/ICTaBUTh OTUET, COCTAB/IeHHBIN 110 TIPe/IJIOYKeHHOM BhIIe
cxeme, MOSICHUTL BCe TIpUBeZIeHHble pacyeThbl U BIBO/bI.

KpuTtepuu onjeHKa NpakTHYeCKO0# padoThbl

5 0a/110B:

paboTa BbIMOJHEHA MTOJTHOCTBIO U MPABU/IbHO, C/Ie/IaHbI ITPaBU/IbHbIE HAOJIIOEHUS U BbIBO/IBI;
9KCTMIEPUMEHT OCYIL[eCTB/IEH TI0 TJIaHy C yUyeTOM TEeXHUKH 0e30MacHOCTM W TIpaBUI PabOThI C
BeIlleCTBaMH U 000PyI0BaHHEM;

TIPOSIB/IEHbI OPTraHU3al[MOHHO-TPY/IOBbIe yYMeHUst (TIOAep)KUBAIOTCS UMCTOTa pabouero mecra u
TIOPSIZIOK Ha CTOJIe, SKOHOMHO UCITO/Ib3YFOTCSI PEAKTHBBI).

4 d6anna:

paboTa BBIMOJHEHA TMPABU/IBHO, C/le/aHbl TMpPaBWIbHbIE HAO/IIOMEHWS W BBIBOJbBI, HO TIPH 3TOM
9KCTMIEPUMEHT TPOBE/IeH He TIOJTHOCThIO WM JIOMYIIeHbl HeCyl|eCTBeHHbIe OIMOKKM B pabore C
BeIleCTBaMH U 000PyI0BaHHEM
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3 6ayna:

paboTa BBITIO/IHEHA TIPaBUJIBHO HE MeHee YeM HarloJIOBUHY WJIH JIOMYIeHa CyI[eCTBeHHasi OlrMbKa
B XOZie 9KCIIePUMEeHTa, B 00bsCHEHUU, B 0OPM/IEHUHM PabOThI, B COO/IFO/IEHUM TTPABU/I TEXHUKH
Oe3ormacHOCTH TIpM paboTe C BelljecTBaMM U 000pyZOBaHHWEM, KOTOpash MCIPAaB/ISETCS 10
TpeOOBaHHUIO yUUTEJIS.

2 6anna:

JonyiieHbl aBe (M Oosee) CyleCcTBeHHbIe OIIMOKW B XO/le JKCIIEPUMEHTa, B OOBSICHEHWH, B
odopmieHun paboThI, B COOTIOEHUH TTPaBU/ TEXHUKH 0€30T1acHOCTH TP paboTe C BelljeCcTBaMHU 1
00opy/j0BaHHEM, KOTOPbIE YUAIIIMIACS HEe MOXKET UCIIPABUTS ZIaXKe 10 TPeOOBAHUIO YUUTeJIS.

1 6amn:

paboTa He BBINOJIHEHA, Y YUAIIIerocsi OTCYTCTBYIOT YKCIIepUMEHTa/IbHbIe YMeHUSI.

®oH/| TECTOBBIX 3aJJaHUH [I/Isl TEKYyLIero KOHTPO/IA 3HaHUI 10 TeMe:
Bbibepume 00uH npasu/ibHbIX 8APUAHM:

IlepBbIii peACTaBUTE/b PSA/ia ATKAHOB Ha3bIBAETCS:
OyTaH;

TpOTIaH;

OKTaH;

+MeTaH.

Oo6mias ¢opmysia aIKaHOB:
CnHop;
+CnHon+2;
CnHon2;
CnHp.

.
AToOMBI YI/Iepo/ia B aJIKaHaX HaX0JATCS B COCTOSTHUU:
Sp-TUOpHUIN3ALINH;
pp-TUOpUIM3aLiY;
+Sp3-rubpuan3aLIy;
B HETMOPHU/IHOM COCTOSTHHU.

BasieHTHBIM yroJ B a/iKaHax paBeH:
+109°28";

180°;

90°;

270°.

MoJieky/ia MeTaHa HMeeT CTPOeHHe:
OKTa3/[pu4ecKoe;

TJIOCKOCTHOE;

+TeTpasipuuecKoe;

reKcaroHajbHoe.

Ka)KALIﬁ HOCﬂeﬂylomﬂﬁ npeacraBUTE/Ib rOMO/JIOTHYECKOIr0 pAd OPraHHYeCKHX COEAHHeHﬂﬁ
0T/IMYAETCA OT MPeAbIAYIIero Ha FOMOJIOTHYECKYI0 Pa3HOCTh, PABHYIO:

CH;

CHs;

CHy;

+CHo.
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Urto0bI JaTh HA3BaHHE PafiMKa/ly, He00X0AMMO 3aMEeHHUTD -aH B HA3BaHUM a/IKaHa Ha:
-UH;

+-UI,

-€H;

-IeH.

Kakue u3 npuBeieHHbIX Bell|eCTB — U30MepbI?
1) CH3—(CH2)5—CH3;

2) CH3—CH(CH3)- C(CH3)>—CHs;

3) CH3—C(CH3)>—CHz;

4) CH3-CH(CH3)- CH(CH3)—CHs.

+1u2;

lu4;

2u4;

3ud.

BemecrBo CH3-CH(CH3)- CH(CH3)-CH3 Ha3bIBaeTcs:
2,3,4-TpUMETHUJIOKTaH;

H-TeKCaH;

+2,3-1uMeTHN0yTaH;

3,4-1MMeTU/IIeHTaH.

BemecTBo 2,2-AMMeTH/INPOIIAH 10-APYrOMY MOKHO Ha3BaTh:
OKTaH;

t+TeTpaMeTU/IMeTaH;

2-MeTWJITIPOIIaH;

TeHTaH.

CeabMoii mpecTaBUTE/Ib PSAAA A/TIKAHOB Ha3bIBAeTCA:
OKTaH;

HOHaH;

JeKaH;

+rerTaH.

YTo0bI Ha3BaTh Pa3BeTB/IEHHBIN YI/IeBO/JOPOJ, CHaUYa/ia HY)KHO:
+BBIOpATh CaMYO JJTMHHYIO L[ETIOYKY aTOMOB YT/IEPO/a;

yKa3aTh Ha3BaHUs PaJIMKaJIOB;

yKa3aTb MPUHA/JIeXKHOCTD K KJ/IaCCy BeleCTB;

yKa3aTh PacIioyioyKeHHe paJInKasioB.

BemecrBea CH3-CH3 u CH3-CH>—CH3 saBasroTcs:
H30MepaMu;

+roMoJsioramy;

a/IJIOTPOITHBIMU BH/IOM3MEHEHUSIMU;

paZiKasamu.

®opmy/ia IeHTaHa:
C4Hio;

CoHoo;

+CsHio;

CioH2o.
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dopmyna C:Hs cooTBeTcTBYyeT:
+pasivKkany 3TULy;

JleKaHy;

OKTaHy;

OyTaHy.

B3aumo/ielicTBHe MeTaHa C XJIOPOM — 3TO pPeaKI{Hus:

pas/IoyKeHuUs;
coeHEHU;
obMmeHa;
+3aMeljeHus.

I'a3o00pa3Hble aJIKaHbI — 3TO:
CHa, C4H10, C10H22;

+C3Hsg, C2He, C4Hio;

CsH14, CsH12, CsHio;

C7His, CeHia, C1oHoo.

Peaxknusa 2CH:I + 2Na = 2Nal + C2Hg HoCUMT MMs:

H.H.3uHuHa;
A.M.byTtneposa;
+I11.A.Bropiia;
O.M.Menpeneesa.

dopmysia TeTpaxjiopMeTaHa:
+CCly;

CHCls;

CHzClz;

CH3CL

V13 npuBe/jeHHBIX HIKe pPeaKIiii BbI0OepHUTe NMPOTEKAIIIyI0 He 10 CBOOOAHOPaJUKA/IBHOMY, a

10 HOHHOMY M€XaHHU3MYy:

CHs - C+ 2Hy;

+C;HsOH + HBr — CHsBr + H,O;
CHs + 207 —» CO2 + 2H20;

CHs + H,O - CO + 3H>

IIpoAyKT MOHOX/IOpDUPOBaHUs MeTaHa:

CHzClz;
CHC13;
CCly;
+CH3Cl.

METOJI[I/IKa MNpoBeACeHUA KOHTPOJIA

Tao/mna 10

[TapameTpbl METOIUKH

3HayeHue rapameTpa

IIpenen panTeILHOCTHA BCETO KOHTPOJIS 15 MUHYT
[TocnenoBarebHOCTb BbIOOpa BOIIPOCOB CrnyuaitHas
IIpejiaraemoe K0J1M4yeCTBO BOIIPOCOB S5

Kpurepuu onjeHKu:

- 5 0a/1/710B BLICTAB/ISAETCS CTYAEHTY, KOTOpLIﬁ IMMPpaBHUJ/IbHO BBITTOJ/IHAET 5 TeCTOBBIX BHAaHHﬁ;
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- 4 6a/1a BBICTABJISIETCS CTY/IEHTY, eC/IM TTPABWIBLHO PeIeHO 4 TeCTOBbIX 3a/laHUSI.
- 3 6as1a BBICTaB/ISIETCS CTY/IEHTY, eC/IU MPABUILHO PeIlieHO 3 TeCTOBbIX 3aJjaHUs

Tema 2.5. AJIKeHbI
Kontpo/mpyemsie Komnonentol: OK 01, OK 02, OK 04, OK 07

Yi; Bz; B3, JIPo 4, JIPo 5, JIPo 7, JIPo 9, J/IPo 12
KouTposinpyemble 3HaHHMsi: oOrpefiefieHre, Kiaccu(UKaluio, HOMEHK/IaTypy, CBOWCTBa,
CTI0COOBI TIOJTyUeHHsI ¥ IPUMEeHEeHHe aJTKEHOB,;
yMeHHUsi: -O0BSCHSATh: PEaKI[MOHHOW CIOCOOHOCTH OpraHUYeCKHUX COeAVMHEHWH OT
CTPOEHUSI UX MOJIEKYJT; BBITTOHSATD XMMHUUEeCKHI 3KCTIepUMEHT I10 Paclio3HaBaHUI0 BayKHEUIITHUX
OpraHUuUecKUX BeIlecTB, TO/IyUeHHI0 KOHKDETHBIX BeIeCTB, OTHOCSIIUXCA K U3yYeHHbIM
K/laccaM COeJMHeHMI;

Bonpocs! ans onpoca

1. Taiite onpegeseHue ankeHoB. KakoBa ux o0irjast popmysia?

2. [IpuBeauTe romosiornueckuii psia u3 10 nipeactaBuTesnei kinacca. HazoBuTe coefuHeHus
10 Me)KyHapOJHOW HOMeHK/IaType.

3. BcnomHHUTE OCHOBHBIE MIpaBU/ia HOMEHKIIATYPbI /151 a/IKEHOB.

4. Kakuve BU/Ibl ©30MepUU XapaKTepHbI [/ ankeHoB. Hanuiirte GpopMysibl BCeX W30MepoB

IUIST COeIHEHMS H>,C=C-CH;—- CH; - CHs |

CH:3

HazoBuTe u3omepsl 110 Me)XyHapoHOW HOMEHK/IaType.

5. Tlepeunc/iiiTe OCHOBHBIE CIOCOOBI TIOMyYeHUs] aJKeHOB. Hamuimre ypaBHeHUS
XUMHUYECKUX peakLui.

6. Ilepeuncivre OCHOBHBIE XUMHWUYECKHWe CBOMCTBA ajkeHOB. Harmmmmre ypaBHeHus
XUMHUYECKUX peakLUi.

7. Pacckakute 0 pUMeHeHUU ajIkeHOB.

Kpurepuu onjeHKH 001ue /iisi yCTHOTO OTBeTa
Onenka «5»:

* OTBeT IO/IHBIM Y NTPaBU/IbHBIM HA OCHOBAaHWU M3YUYEHHBIX TeOPUH;

* MaTepuas U3/I0KeH B OIpe/ie/IeHHOW JIOTMUeCKOM MoC/ej0BaTe/IbHOCTH, TUTepaTypPHbIM
SI3bIKOM;

* OTBET CAMOCTOSATE/IbHbIN.

OneHka «4»:

* OTBET MOJIHbIM U NPaBU/IbHBIM HA OCHOBAaHUU M3YyUYeHHBIX TeOpUH;

* MaTepuajl W3J/I0OKEH B OIpeJie/IeHHOM JIOTMUeCKOW II0C/e[0BaTelbHOCTH, IPU  3TOM
JIOTTy1IeHbl IBe-TPU HeCyll|eCTBeHHbIe OLIMOKU, UCTIpaB/ieHHbIe 110 TpeOOBaHUIO YUUTeJIs.

Onenka «3»:

* OTBeT TIOJIHBIM, HO TPU 3TOM JIOMYyIlleHa CYyIl[eCTBeHHasi OMMOKa WM OTBET HeIOJIHBIM,

HEeCBSI3HBIN.
OneHka «2»:

* TIpu OTBeTe OOHApy)KeHO HETNIOHMMaHWe YYallliMCS OCHOBHOTO COjiepKaHusi yueOHOro
MaTepuajia WM [OMyLieHbl CYyIleCTBeHHble OLIMOKHM, KOTOpble yuallluhcsi He MOXKeT
WCIIPaBUTh [IPU HABOJALIMX BOMPOCAX yUUTEJIs.

Onenka «1»:
* OTCYTCTBHME OTBeTa.

IIpakTHueckas padoTta.
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[Tonyyenue sTusieHa JeruapaTtaldeld 3TUI0BOrO CIUPTA (MHCTPYKLUS MO BBIMOHEHUIO Ha CTP
285).

Llesib: ocBOUTB 1ab0OpaTOPHBIN CrIocob MOMyUYeHus STUIeHa U U3YUWTh Ha TIPaKTHKe ero CBOMCTBa.
Kpurepuu oneHka o01iue /15 BbINOTHEHUS MPAKTHUECKOH PadoThl

5 6anoB:

paboTa BBITIOJTHEHA TIOJTHOCTBIO U TIPaBU/IBHO, CZie/laHbl MPaBU/IbHbIE HaO/TFOI€HUS U BBIBO/Ib;
IKCIIEPUMEHT OCYIIIeCTB/IEH M0 IJIaHYy C Y4YeTOM TEeXHUKU 0e30rMacHOCTH W TpaBWI pabOThI C
BeIlleCTBaMU U 000pyI0BaHUEM;

TIPOSIBJIEHbI OPraHU3al[MOHHO-TPY/IOBbIe yMeHMs (TIO/IeP)KUBAIOTCI YMCTOTa pabouero mecra u
TOPSIZIOK Ha CTOJIe, 5KOHOMHO HCTIOb3YIOTCSI PeaKTHBBI).

4 6anna:

paboTa BBITIOJIHEHA TIPABWILHO, C/le/laHbI TPaBHIbHbIe HAO/IOAEHUS M BBIBOJbI, HO TIPU 3TOM
9KCIIEPUMEHT TIPOBe/IeH He TOJHOCTbIO W/IM JIOMNYIeHbl HeCylllecTBeHHbIe OLIMOKKM B paboTte C
BellleCTBaMH U 000pyI0BaHHEM

3 6asna:

paboTa BBITIO/IHEHA TIPaBUJIBHO He MeHee YeM HarloJIOBUHY W/IM JIOMyIljeHa CyleCTBeHHas OLIrOKa
B X0Jle 9KCIIepUMeHTa, B 00bsiCHeHUH, B 0(OopM/IeHHH PaboThl, B COO/IO/IEHUN TIPABUT TEXHUKH
Oe3zomacHocTi mTpu paboTe C BeljecTBaMd M 00OpyJOBaHWEM, KOTOpasi WCIPABISETCS 10
TpeOOBaHUIO YUMTeIS.

2 banna:

JonyileHbl aBe (M 6osiee) CylecTBeHHbIe OIIMOKKM B XOZe SKCIEPUMEHTa, B OOBSCHEHUH, B
odopmieHnn paboThl, B COOJTIOZIEHUH TTPaBU/I TEXHUKHM 6€30MacHOCTH TpU paboTe C BellecTBaMH U
o0opyi0oBaHHEM, KOTOPbIE YUaIl[UICs He MOYKET UCIIPAaBUTh ZiaXke 110 TpeOOBAHUIO YUUTEJIs.

1 6amn:

paboTa He BBINOJHEHA, Y yUall[erocsi OTCYTCTBYIOT 3KCIIePUMEHTa/TbHbIE YMEHUS.

@DoH/| TECTOBBIX 3aJJaHUH [I/Isl TEKyLIero KOHTPO/isA 3HaHUII 110 TeMe:
Bbibepume o0uH npasu/ibHbIX 6APUAHM:

OTMeTbTe BO3MOXKHBbIE ()OPMYJIbI a/TKEHOB
CH3-CH(CH3)-CH2-CH3
+CH2=CH-CH(CH3)-CH3

C7H16

C6H6

CocTaB a/IkeHOB oTpaxkaeT 00masn ¢opmysia
CnH2n+2

+CnH2n

CnH2n-2

CnH2n-6

Ha3zoBure anken CH2=CH-C(CH3)3
2,2-muMeTHI0yTeH-3
1,1-mumeTunoyTeH-3
3,3-aumeTunoyTeH-1

+3,3,3- TpuMeTUIIpories-1

Ykaxure popmyJy 2,3,3-TpuMeTU/IreKcesa -1
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CH2=C(CH3)-C(CH3)2-CH2-CH3
(CH3)2CH-CH2-CH(CH3)2
+CH2=C(CH3)-C(CH3)2-CH2-CH2-CH3
CH3-CH2-CH2-CH(CH3)2-CH=CH?2

Ykaxute popmyny uzomepa ansa CH3-CH=C(CH3)-CH3
+CH3-CH=CH-CH2-CH3
CH3-CH=C(CH3)-CH2-CH2-CH3

CH2=CH-C(CH3)=CH2

CH2=CH-C(CH3)- CH2-CH3

Ykaxure popmysty romosiora s CH3-CH=C(CH3)-CH3
CH2=CH-C(CH3)-CH2-CH2-CH3
+CH3-CH=C(CH3)-CH2-CH3
CH3-C(CH3)=CH-CH2-CH2-CH3
CH3-CH=C(CH3)-(CH2)3-CH3

Ykaxure o0mee uncio u3zoMepoB ¢ ¢opmynoit C4H8, yuuThbiBasi CTPYKTYPHYIO,
reoMeTpHYecKyr M MeXK/IaCCOBYI0 H30MEpPHI0

4

+5

6

7

Jl/1f a/IKeHOB He XapaKTepPHbI peaKiu
+pa3/ioKeHus

IpUcoeaHeHUs

OKHUCJ/IEHUA

Io/IMMepHr3aLiuu

JXKenrslit pacTBop 6poMa M ()H0J/IETOBBII PacTBOP MepMaHraHaTa Kajius 00eCHBeYHBaITCA
NIPU NPOMYCKAaHUH Yepe3 Hero

jTaHa

nporiaHa

OyTtaHa

+35TeHa

IIpu B3auMo/IeliCTBHH XJIOPOBO/0POAA ¢ OyTeHOM-1 moryuuTcs
1-xopbyTaH

+2-xy10pbyTaH

1-xnop6yren-1

2-xy0pbyTeH-1

MoJieKy/1bI aTKeHOB Co/iepiKar :
[iBe IBOVHbIE CBSA3U

TOJIbKO OZIMHApHBbIe CBSI3U

[iBe TPOUHbIE CBSI3U

+0/IHY JBOMHYIO CBSI3b

CesA34 MeXXAy aToMaMH yrjiepoja B ITeHe:
+oAHa O- CBA3b U OfHa TI- CBS3b
JBe O - CBA3U

65



ZIBe T - CBSI3U
TPU T - CBSI3U

Peakuus CH: = CH - CH3 + HCI -~ CH3 — CH(CI) — CH3 npoTeKaeT COrjiacHO paBHJIy:
bytneposa

+MapKoBHUKOBa

MenpeneeBa

3uHVHA

ITponecc, ypaBHeHHe KOTOPOro Mpe/iCTaB/IeHO HIDKe, Ha3bIBAeTCH:

HC—C==C—CH, + 12 ka-bP e C—C—CH,
2 2

JleruiprpoBaHueM,

PU(POPMUHIOM,

KPEeKUHTOM,

+THUAPUPOBAHUEM.

IIpu nommepu3anuu 2,3-AMMeTH/I0yTeHa-2 MOTyUYHTCA
(-C(CH3)2-C(CH3)2-)n

(-C(CH3)2=C(CH3)2-)n

(-CH2-C(CH3)-C(CH3)-CH2-)n
+(-CH2-C(CH3)=C(CH3)-CH2-)n

Taonuna 11
MeTtoauKa npoBeieHUs1 KOHTPOJIs
[TapameTpbl MeTOUKH 3HayeHue rapameTpa
IIpefen AUTEIBHOCTY BCEro KOHTPOJIS 15 MuHyT
I[TocsieioBaTeILHOCTH BEIOOpA BOTIPOCOB CryuaitHas
IIpepyiaraemMoe KOTMUECTBO BOMTPOCOB 5

Kpurepuu onjeHku:

- 5 0Q/VI0B BBICTABJISIETCS CTY/I€HTY, KOTOPBIM MPAaBUIBbHO BBITIOHSIET 5 TECTOBBIX 3a/JaHHIA;
- 4 6aJ1a BBICTABJISIETCS CTY/IEHTY, eC/IM TTPABU/IBHO PeIlieHO0 4 TeCTOBbIX 3a/laHusI.

- 3 0as1/1a BBICTAB/ISIETCS CTYIEHTY, eC/TU TIPaBU/ILHO PelleHo 3 TeCTOBBIX 3aJjaHus

CamocrosTenbHas padora
(JomaiiHee 3a/jaHMe)

§12, ynp.1-9
3agaHus /i CAMOKOHTPOJISA

1. CKO/IbKO JTUTPOB 3TH/IEHa HeoOX0quMO [yt 00eCI[BeUrBaHUS PAacTBOpa , COZEp Kalllero
400 rpamm 6pomMa.

2.Ykakute ¢dopMmyny ankeHa, Ajs cropaHus 8,961 Kotoporo morpeboBanock57,6 T
KHCI0poJa.

66



Tema 2.6. /lueHbI M KaydyyKH
Kontpo/mpyemsie Komnonentel: OK 01, OK 02, OK 04, OK 07

Yi; Bz; B3, JIPo 4, JIPo 5, JIPo 7, JIPo 9, /IPo 12

KoHuTposiupyemble 3HaHHMsi: oOrpefefieHue, KiacCM(UKalUio, HOMEHK/IaTypy, CBOMCTBa,
CrocoObI TI0STyYeHUst U IPUMEHEHHUe aTKaIueHOB;

yMeHHUs1: -O0BSICHATH: PeaKL[MOHHOW CIOCOOHOCTU OpraHWYecKWX COeAVUHEHUH OT
CTPOEHHUS UX MOJIEKYJT;

pacrio3HaBaHus U UAEHTU(UKALIMY BayKHEHIIINX BeIleCTB U MaTepHasioB.

Bonpocel g5 onpoca

1. daiite onipegesieHue ankaaveHoB. KakoBa ux obijast popmysia?

2. Knaccudukauys ankagueHoB. OcobOeHHOCTH CTpPOeHMsi M CBOKMCTB TpexX BHU/IOB
asKaJieHoB.

2. TlpuBegute romosiornueckuii psig U3 10 TmipeAcTaBUTesNed Kijacca ajkaJAUueHOB C
COTpsDKeHHbIMU IBOMHBIMU CBSI3SIMU. Ha30BUTe coeiMHeHHs TI0 MeXXAyHapOJAHOW HOMeHK/IaType.

3. BcriomHMUTE OCHOBHBIE IIpaBU/ia HOMEHK/IATYpbl [J1 a/IkaJueHOoB.

4. Kakue BU/Ibl U30MepUU XapaKTepHbI /7151 afikagrueHoB. Hanuimmte popmysibl Bcex

W30MepOB J/Is1 COeZIUHEeHUs /1 HeHTareHa-1,3.

HazoBuTe u3oMephl 110 MeKyHapoJHOW HOMEHK/IaType.

5. TlepeuncivTe OCHOBHBIE CIOCOOBI TOYYEeHHUs alKaAWeHOB. HamuiuuTe ypaBHeHUS
XUMHUECKHUX peakruii. Pacckakute o metozie JlebeneBa

6. IlepeunciuTe OCHOBHblE XMMHMUECKHWe CBOWCTBa ajkajueHOB. Hamumure ypaBHeHUS
XUMHYECKUX peakLui.

7. PacckaxuTe O HaTypajJbHOM W CUHTETMYECKOM Kayuyke, pe3uHe. Kakvumu CBOMCTBaMU
OHU 00/1aJ]af0T ¥ IPUMEHEHNH a/TKEHOB.

Kpurepuu oneHKHu 001ue /11 yCTHOTO OTBeTa
Oneska «5»:

* OTBET MOJIHbIN U MPaBU/IbHBIA HA OCHOBAaHUU HM3YyUeHHBIX TeOpUH;

* MaTepuasl U3/I0KeH B OTpe/ie/IeHHOM JIOTMUeCKOo# Moc/ieloBaTe/IbHOCTH, TUTepaTyPHbIM
SI3BIKOM;

* OTBET CAMOCTOSITE/IbHBIM.

Onenka «4»:

* OTBET TMO/HbIN U MPaBU/IbHBINA Ha OCHOBAaHUU W3YUYeHHBIX TeOpUi;

* MaTepuajl M3JIO)KeH B OIpeJie/IeHHOW JIOTUYeCKOW TI0C/iejoBaTelbHOCTH, TIPH  3TOM
JOTTyIIleHbI IBe-TPU HeCyllleCTBeHHbIe OIIMOKU, UCTIPaB/IeHHbIe TI0 TPeOOBaHUIO YUUTe/Is.

Onenka «3»:

* OTBeT TIOJIHBIM, HO TPU 3TOM JOINYyIl[eHa CyIlleCTBeHHasi OIMOKa WM OTBET HEeIO/HbIH,

HeCBSI3HBIN.
OneHka «2»:

* TIpu OTBeTe OOHApY)KEHO HelOHWMaHWe YJallldMCSi OCHOBHOTO COjiep)KaHus y4ueOHOro
MaTepyana WM JOMYIeHbl CYI[eCTBeHHbIe OLIMOKH, KOTOpble Y4Yall[uiCs He MOXKeT
WCIIPaBUTh MPU HABOJSAIIMX BOMPOCAX YUUTEISL.

Onenka «1»:
* OTCYTCTBHE OTBeTa.

Tunossble ynpaxHeHHs.
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1. CocraBbTe YypaBHEHUs peaKIMid TPUCOEIUHEHUS K HW30MPEHY SKBUBAJEHTHOTO
KOJTUUEeCTBa:

a) bpoma;

6) 6pomoBOZIOPO/Ia;

B) BOJOPOZaA.

2. HanummTe ypaBHeHMe peakLUW TO/JMMepy3aluyd XJIOporipeHa B pe3ysbrare 1,4-
TIPUCOeUHEHHS.

3. CocraBbTe ypaBHeHMe peakiuu 1,4-ionMmepusaliid, B KoTopoud ydactByer 1000
MoseKyn OyTazneHa-1,3 v CTOMBKO >Ke MoJieKy/ u3onpeHa. [Ipuuem B o6pasyroieiicst momMepHon
LielY pery/sipHO Yepe/lyr0TCSl MOHOMepHbIe 3BeHbsl IMBUHNUIA U U30IIPeHa.

4. Kakoe cogepkaHue (B %) xyiopa B TIPOAYKTax TIPHCOeAWHEHHs XJIOPOBOZOpPOJA K
W30TIpeHy:

a) MpyU MOJTbHOM COOTHOILIEHUU peareHToB 1:1;

6) npu aBykpaTHOM 136biTKe HCI?

5. [IpuBesuTe ABa MpUMepa Peakij|ii OpraHuyeckux CoeJUHeHMH, B KOTOPBIX:
a) aeoriHasi C=C-cBsi3b ipeobpa3yeTcs B oguHapHyt0 C—C-CBsi3b;
0) iMeH TpeBpaILaeTCs B alKeH.

6. CKO/IbKO rpaMMOB KayuyKa IO0JIYYUTCs U3 1 KT U30IIpeHa, eC/iu BbIX0/, B peakiuy 95%?

7. Hanmiuute cTpyKTypHble (hOpMyJibl BCeX H30MepOB YI/ieBoopofoB cocraBa C5HS.
HasoBure BelljecTBa COr1aCHO MeXX/yHapOZAHON HOMEHK/IaType.

8. Ocy1ecTBuTe reHeTUUeCKYH0 LIeNouKYy MpeBpalleHui:

CH3 -CH3 - CH3-CH2Cl - CH2=CH2 - CH3 —CH2 -OH - CH2=CH -CH=CH2 - ( —
CH2 -CH=CH-CH2-)n.

9.CKosibKO TOHH 2-MeTu0OyTaguHa-1,3 MoXHO TonyuuTh U3 180 ToHH 2-MeTunOyTaHa,
eCJIY BbIXOZ, NPOJYyKTa cocTasisieT 89% 10 CpaBHEHUIO C TeOPeTUYeCKUM?

KpuTtepuu oneHKH 001ue /i/isi pelieHus1 KaueCTBeHHbBIX M PacYeTHBIX 33/ja4

5 0a/10B:
B/Ia/IeHUEM KY/IbTYPOU MBIIIJIEHUST; CIIOCOOHOCTBIO K 0000I1IeHHI0, aHA/TU3y, KDUTHUECKOMY
OCMBIC/IEHHIO, CUCTeMAaTH3allH, MMOCTaHOBKe Iie/iell U BbIOOPY IMyTel WX AOCTH)XEHUs, B
JIOTMUECKOM PaCCYXKJIEHUM W pelIeHWd HeT OIIMOOK, 3a/aua pellieHa parjioHa/IbHbIM
CII0coboM.

4 6anna:
B JIOTUYECKOM PACCYXI€HUM U PEIIeHUHM HeT CYII[eCTBEHHBIX OLIMOOK, HO 3ajjaua pelieHa
Hepal[MoHa/IbHBIM CII0OCOO0M WM IOMYILIEHO He 6oJiee [BYX HECYILeCTBEHHBIX OIIHOOK.

3 das/u1a:
B JIOTUYECKOM PaCCY)X/I€HHUHU HET CYIL[eCTBEHHBIX OIIMOOK, HO JOMYII[eHa CyIIleCTBeHHast

2 bas/u1a:

HUMEIOTCSI CYII|eCTBEHHbIE OIITMOKK B JIOTHUECKOM PaCCY>KIEHUH U B PEIIIeHUH.

1 oamm:

OTCYTCTBHE OTBeTa Ha 3a/laHHe.
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CamocrosTenbHas padora
(JomaiiiHee 3a/jaHMue)

§14, ynp.1-6

Tema 2.7. AJIKHHBI
KonTpommpyembie KomnoneHnTbl: OK 01, OK 02, OK 04, OK 07

Y1; Bz; B3, JIPo 4, JIPo 5, JIPo 7, JIPo 9, J/IPo 12
KoHuTposupyemble 3HaHHMsi: oOrpefeseHue, KiaccuuKalvio, HOMEHK/IaTypy, CBOWCTBa,
CrocoObI TI0STyYeHUsI U IPUMEHEHHe aJTIKHHOB;
yMeHHUs1: -O0BSICHATH: PeakL[MOHHOW CIOCOOHOCTU OpraHWYecKWX COeAUHEHUH OT
CTPOEHUS UX MOJIEKYJT; BBIITOTHATD XUMUYECKHH SKCITIePUMEHT I10 PACTI03HABaHUIO BaXKHEMIIINX
OpraHUuYecKHX BeIeCcTB, IOJIyUeHUI0 KOHKDETHBIX BeIeCTB, OTHOCSIIUXCA K W3yYeHHbIM
KJlacCaM COeJJUHeHUH;

Bonpocsl g5 onpoca
1. Oaiite onpenenieHue ankuHOB. KakoBa ux obiias ¢hopmymna?
2. I1puBeguTe romosiorndeckuii psj 3 10 npeacraBuTesnent kKinacca. HazoBute coefjuHeHust
10 MeXXAyHapoAHOM HOMEeHK/IaType.
3. BcriomHHUTe OCHOBHBIE MpaBr/ia HOMEHK/IATYPhI /11 aJIKUHOB.
4. Kakue BU/Ibl U30MepUU XapaKTepHbl /151 aIKMHOB. Hanuivte ¢hopMysibl Bcex M130MePOB
JUUIsSI COeIUHEeHUS: CH=C-CH»—- CH - CH, - CH3 |

CH3
HasoBuTe n3oMepsl 10 MeXXAyHapOJHOY HOMEHK/IaType.
5. TlepeumciuTe OCHOBHBIE CIOCOOBI TIOMy4YeHUsI aNKWHOB. Hamuiwrte ypaBHeHUS
XUMHUYECKUX peakLUi.
6. IlepeunciuTe OCHOBHBIE XMMHYeCKHMe CBOMCTBA aJKWHOB. Harmmimmre ypaBHeHus
XUMHUUYECKUX peakLUi.
7. PacckakuTe O IIPUMEHeHUU aIKUHOB.

Kpurtepuu oneHKH 0011e /1A yCTHOTO OTBeTa
Onenka «5»:

* OTBET MOJIHbIN U MPaBU/IbHBIA HA OCHOBAaHUU HM3YyUeHHBIX TeOpUH;

* MaTepuasl U3/I0)KeH B OTpe/ie/IeHHOM JIOrMUeCcKOo# Moc/iejoBaTe/IbHOCTH, TUTepaTyPHbIM
SI3BIKOM;

* OTBET CAMOCTOSITE/IbHBIM.

Onenka «4»:

* OTBET TMO/HbIN U MPaBU/IbHBINA Ha OCHOBAHUU W3YUYeHHBIX TeOpUH;

* Marepuajq WU37I0KeH B OMpe/ie/IeHHOW JIOTMUeCKOW ToC/ae/loBaTe/IbHOCTH, TIPU  3TOM
JOTTYIIIeHbI IBe-TPU HeCyllleCTBeHHbIe OIIMOKU, UCTIPaB/IeHHbIe TI0 TPeOOBaHUIO YUUTe/Is.

Onenka «3»:

* OTBeT TIOJIHBIM, HO TPH 3TOM JOIyll[eHa CYIleCTBeHHas OIMOKa WM OTBET HeToJHbIH,

HeCBSI3HBIN.
OneHka «2»:

* TIpu OTBeTe OOHApY)KeHO HelOHWMaHWe YyJallldMCS OCHOBHOTO COjiep)KaHus y4ueOHOro
MaTepyana WM JOMYIeHbl CYI[eCTBeHHbIe OLIMOKH, KOTOpble Y4Yall[uiCs He MOXKeT
WCIIPaBUTh MPU HABOJSAIIUX BOMPOCAX YUUTEISL.

Onenka «1»:
* OTCYTCTBHE OTBeTa.
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®oH/| TECTOBBIX 3aJJaHUH [I/Isl TEKyLIero KOHTPO/iA 3HaHUI 110 TeMe:
Bbibepume 00uH npaguibHbIX 6APUAHM:

OTMeTbTe BO3MOXXHYIO (hopMyJ/Ty a/TKUHOB
CH3-CH(CH3)-CH2-CH3
CH2=CH-CH(CH3)-CH3

+C7H12

C6H6

CocTaB aJIKHHOB OTpaXkaet o0mias ¢popmysia
CnH2n+2

CnH2n

+CnH2n-2

CnH2n-6

Ha3oBure ankun CH3-C=C(CH3)3
3,3-auMeTunoyTeH-2
4,4-numMeTunoyTHH-2
3,3-AMMeTHUN0yTHH-2

+3,3,3- TPUMeTU/IIPOITUH-2

Ykaxure opmy.y 3,3-quMeTH/IreKcuHa -1
CH=C-C(CH3)2-CH2-CH3
(CH3)2CH-C=C-CH(CH3)2
CH=C-C(CH3)2-CH2-CH2-CH2-CH3
+CH3-CH2-CH2-CH(CH3),-C=CH

Ykaxure popmysibl uzomepon s CH3-CH=C(CH3)-CH3
CH3-C(CH3)=CH-CH3

CH3-CH=CH-CH2-CH3

CH3-CH=C(CH3)-CH2-CH2-CH3

CH2=CH-C(CH3)=CH2

CH2=CH-C(CH3)-CH3

Kakoii Henpe/je/IbHBIN YI/IEBOJOPOJ MOXXHO MOJIyYUTH U3 1,2-An6pomOyTana
CHBr-CHBr-CH>-CH3 B peakujiy €O CIMPTOBBIM PacCTBOPOM I'H/IPOKCHAA Ka/Iusa?
+CH>=CH-CH>—-CHjz;

CH =C-CHzs;

CH>= CH-CH=CHzg;

CH=C-CH>—-CHjg;

Ko/muecTBO CTPYKTYPHBIX HW30MEpPOB C TPOMHOW XMMHUYeCKOH CBA3BIO /1A BeinecrBa CsHg
+4

3

2

1

C aMMHaYHBIM PacTBOPOM OKCH/Ia cepedpa B3aUMOJEHCTBYeT
+0yTHH-1
OyTuH-2
OyteH-1
OyTeH-2
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ITpu B3aumo/eiicTBuu 0yTHHA-1 ¢ Bo/J0i 00pa3yercs
OytaHosi-1

OyTaHOBI

+0yTaHOH-2

OyTaHO-2

AneTH/ieH B3aMMO/IEHCTBYET C MepeuyrcIeHHbIMH BeleCTBaMHU
aMMHUauHbIH pacTBOP OKCH/a cepebpa

pacTBOp MepMaHraHaTa KaJust

OpomHasi BoJa

+TUPOKCHU/ HATPHUS

KoymmuecTBo 0-cBsi3eii B MosieKyJie 3-MeTH/I0yTHH-1
10

11

+12

13

HanuinuTe ypaBHeHUs peakliii Mo cxeMme
C3H6 - C3H6CI2 - x - C3H60 - C3H80
BemiecTBO X Ha3bIBaeTcs

TIpoIiaH

TpOIeH

rpornanguon 1, 2

+TpOINUH

METOJI[I/IKH NnpoBeAeHUA KOHTPOJIsA

Tao6/mna 12

ITapameTpbl METOUKH

3HaueHuWe apamMeTpa

IIlpenen nanTETLHOCTHA BCETO KOHTPOJIS 15 MuHyT
ITocsieioBaTeILHOCTH BEIOOpA BOMPOCOB CrnyuaiiHas
IIpejnaraemMoe K0J1MyeCTBO BOIIPOCOB 5

Kpurepuu onjeHKuU:

- 5 0a/I/I0B BBICTAB/ISIETCS CTYZIEHTY, KOTOPBIM MTPAaBU/ILHO BBITIOIHSET 5 TECTOBBIX 3afIlaHUIMA;
- 4 6as1/1a BBICTAB/ISIETCS CTY/IEHTY, eC/IU MTPAaBUIbHO PellieHo 4 TeCTOBBIX 3aJaHusl.
- 3 Das11a BBICTAB/ISIETCS CTYIEHTY, eC/TU TIPaBU/IbHO pellieHo 3 TeCTOBBIX 3ajaHus

CamocronTebHasi pabora
(JomaiiiHee 3a/jaHMe)

§13, ynp.1-8

3ajaHus /i CAaMOKOHTPOJISA

1. PaccuuTaiite 06beM BO3yxa, HeOOXOAUMBIH [/Is1 CKUTAHUS 6 J1 arjeThieHa (00beMHast o

Kucaopoza B Bo3ayxe 20%)

2. TIpu nonmHOM rufiponu3e cMecu Kapbusia Kanblys U Kapouzia antoMuHUsl 06pa3yeTcst CMech ra3oB
C OTHOCHTEJIFHOM TIJIOTHOCTBIO 110 BOZIOpoAy paBHOM 10. Oripenenute oObeMHBIe 10JTM Ta30B B

obpa3ytorreiics cmecu (B %).
Tema 2.8. ApeHbl

Kontpo/mpyemsie Komnonentel: OK 01, OK 02, OK 04, OK 07
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Y1; Bz; B3, JIPo 4, IPo 5, IPo 7, JIPo 9, JIPo 12
KoHnTposupyemble 3HaHMs: oOlpefesieHne, Kiaccu(UKaliio, HOMEHK/IaTypy, CBOWCTBa,
CTI0COOBI MOJTyUYeHHs 1 TIPUMeHeHre apeHOB;
yMeHHUs: -OObsCHSTh: DPeakKLMOHHYI0 CIIOCOOHOCTh OpraHWuUecKuX COeJUHeHUN B
3aBUCUMOCTH OT CTPOEHUSI WX MOJIeKY/; BBIMOMHATh XUMHUYECKUM SKCTIepUMEeHT TI0
pacro3HaBaHUIO BaKHEWIIINX OpPraHUUeCcKHX BellecTB.

Bonpocs! ana onpoca

1. Maiite onpeneneHre apeHoB. KakoBa ux o6ias dhopmyra?

2. IlpuBenuTe roMosoruueckuil psif Knacca. Ha3oBure coefyiHeHUsI TI0 MeXKJyHapOJHOU
HOMeHK/IaType.

3. PacckaxuTe 0 pa3BUTHUM TIpeACTaBAeHUd o0 crpoeHUH OeH3osna. CoBpeMeHHbIe
npezcTaB/iieHUss 00 9/7€KTPOHHOM W TIPOCTPAHCTBEHHOM CTpoeHMM Oen3oma. O6pa3oBaHue
apoMaTUuecKou T-CUCTeMbI

3. HomeHknarypa Ajisi /Av3aMelleHHBIX TIPOM3BOAHBLIX OeH30/a: opmo-, mema-, napa-
pacroso)KeHue 3aMmeCcTUTesei.

5. Tlepeunc/iiuTe OCHOBHBbIE CIOCOOBI TIOMyYeHUs] aJKeHOB. Hamuimre ypaBHEHUS
XUMUUECKUX peakiuii. [Ipupo/jHble UCTOYHUKM apOMaTUUeCKUX YTraeBOJOPOZAOB. ApoMaTrv3aliys
aJIKaHOB U LIUKJ/I0a/IKaHOB. AJIKW/IMpOBaHue 6eH30/1a

6. Xumuueckre CBOMCTBa apeHOB. [IpvMepbl peaklUi 3/1eKTPO(UIBLHOTO 3aMelleHUs:
rajioreHMpoBaHue,  anKWIupoBaHue  (KaTanu3atopbl — Ppugens—Kpadrca),  HUTpoBaHUe,
cyb(hrpoBaHue.

7. Peakuyy TUZIpUPOBaHMS 1 TIPUCOEAMHEHUS X/I0pa K OeH301y.

8. OcobeHHOCTH XMMUYeCKUX CBOMCTB TOMOJIOTOB OeH30/1a. B3auMHoOe BMsiHHME aTOMOB Ha

rpyuMepe TOMOJIOTOB apeHOB. OpHeHTalUss B peakiusix 371eKTPohUIbHOTO 3aMelleHUs.

OpuentanTs! [ u I poga.

9. PacckaxuTe 0 TIpUMeHEeHUH aJIKEHOB.

KpuTtepuu o1jeHKH 001He /1/IA YCTHOT'0 0TBETa
OneHka «5»:

* OTBET TMO/HbIN U MPaBU/IbHBINA Ha OCHOBAaHUU W3YUYeHHBIX TeOpUi;

* MaTepuas U3/0)KeH B Orpe/ie/IeHHOM JIOTUUeCKOoi Moc/ejoBaTe/IbHOCTU, TUTepaTypPHbIM
SI3BIKOM;

* OTBET CaMOCTOSTEe/IbHBIH.

OneHka «4»:

* OTBET MOJIHbIN U MPaBU/IbHBINA Ha OCHOBAaHUU HM3YyUeHHBIX TeOpUH;

* Marepuajq U37I0KeH B OIMpe/e/IeHHOW JIOTUUeCKOW TI0C/e/loBaTe/IbHOCTH, TP 3TOM
JOTTyIIeHbI IBe-TPU HeCyIl|eCTBeHHbIe OLITMOKH, UCTIpaB/IeHHbBIE 110 TPeOOBAaHUIO YUUTEJIS.

Onenka «3»:

* OTBET TIOJIHBIM, HO TPH 3TOM JOMYyIlleHa CYIIeCTBeHHas OMIMOKAa WM OTBET HETOJHBIM,

HECBSI3HBIH.
OneHka «2»:

* MPU OTBeTe OOHApY)KEHO HeTOHWMaHWe YdYalllUMCs OCHOBHOTO COjiepyKaHusi yuebGHOTO
MaTepHajia WM JOMyIeHbl CYIeCTBeHHble OLIMOKH, KOTOpble YyualldhCs He MOXKeT
WCTIPaBUTD TIPU HAaBOZSAIIUX BOMPOCAX YUUTEJIS.

Onenka «1»:
* OTCYTCTBHE OTBeTa.

IIpakTuueckas pabora.
CaoiicTBa 6eH30/1a (MHCTPYKLMS TI0 BBITIOJTHEHHIO Ha CTp 286).

Llens: viccie[0BaTh Ha MIPAKTHUKe CBOMCTBA OeH30:a.
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Kpurtepuu oneHka o01iue /15 BbINOTHEHUS MPAKTHUYECKOH PadoThl

5 6anoB:

paboTa BBITIOJTHEHA TIOJTHOCTBIO U TIPaBU/IBHO, C/ie/laHbl TIPaBU/IbHbIE HAO/TFOIEHUST ¥ BBIBO/IBI;
JKCIIEPUMEHT OCYIIIECTB/IEH IO IJIaHy C Y4YeTOM TEeXHUKH 0e30MacHOCTH W TMpaBUi pabOThI C
BelllecTBaMH U 000py/J0BaHUEM;

TIPOSIBJIEHbI OPraHU3al[MOHHO-TPY/IOBbIe yMeHMs (TIO/IeP)KUBAIOTCS YMCTOTa pabouero mecra u
TOPSIZIOK Ha CTOJIe, 5KOHOMHO UCITO/Ib3YFOTCSI PEAKTHBBHI).

4 6anna:

paboTa BBITIOJIHEHA TIPABWIBHO, C/le/laHbl TPAaBWIbHBbIE HAOMIONE€HUS W BLIBOJBI, HO TIPU 3TOM
9KCIIEPUMEHT TIPOBE/IeH He TOJHOCTBbI0 W/IM JIOMYIIEeHbl HeCyllleCTBeHHbIe OLIMOKKM B paboTe ¢
BelllecTBaMH U 000py/J0BaHHUEM

3 6aia:

paboTa BBITO/THEHA TTPABWILHO HE MeHee UeM HAIloJIOBUHY WJ/IM JIOMYIIleHa CyIeCTBeHHas OIrOKa
B XO0Jle 9KCIIepUMeHTa, B 00bsiCHeHUH, B 0(OpM/IeHHH pPabOThl, B COO/IO/IEHUN TIPAaBU/T TEXHUKH
Oe3omacHocTy TIpU paboTe C BelljecTBaMH M 000pyJOBaHUEM, KOTOpas HCIPAB/ISETCS TI0
TpeOOBaHUIO yUMTeIS.

2 6anna:

JonyileHbl aBe (M 6osee) CyllecTBeHHble OIIMOKM B XO/le JKCIIepUMEHTa, B OOBSICHEHWH, B
odopmieHnn paboThl, B COOJTIOZIEHUH TTPaBU/T TEXHUKHM 6€30MacHOCTH TTpU paboTe C BellecTBaMH U
o0opyioBaHHEM, KOTOPbIE YUaI[UICs He MOYKET UCIIPAaBUTh ZiaXke 110 TpeOOBAHUIO YUUTEJIs.

1 6amn:

paboTa He BBIMOJ/IHEHA, Y YUaIl[eroCsl OTCYTCTBYIOT 3KCIIEPUMEHTA/IbHBIE YMEHHUS.

@®oH/| TECTOBBIX 3aJJaHUH [I/Isl TEKyLIero KOHTPO/1sA 3HaHMII 110 TeMe:
Bbibepume 00uH npaguibHbIX 6APUAHM:

IIpeacTaBUTE/IEM FOMOJIOTHYECKOr0 pPA/ja 0eH30I1a SIB/ISETCS:
+TOMyos

dheHon

CTUPOJT

MeTaHOJI

Tostyos1 IB/IAAETCS MPe/CTABUTE/IEM FOMO/IOTHYECKOro psifa:
(heHona

MeTaHoJIa

+6eH30/1a

cTHpO/a

Kakoe 13 BeljeCTB He BCTYMaeT B PeaKijMio C PaCTBOPOM NepMaHraHara Kaaus?
TOJTYOI

+6eH30/1

0 - KCUJION

IT - KCUJI0JI

T'omosioramMu AAB/IAIOTCA:
3TaH U 3TUI0eH30I1
L[UK/I00€H30/T U TOTYO
+0€eH30/1 ¥ TOTyO
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MeTU/I0eH30J1 U MeTaHOJI

BemjectBo, ¢popmysa koroporo CeHs - CH = CH»
+BUHUIOEH30/T

CTHPOJT

OeH3WIATHI

dheHuITUIEH

B Kakoi¥i U3 nepeunc/IeHHbIX peakiuii 00pa3yercss 6pomoeH301?
CeHe + Bro —

CeHio + Brp —*

+C6H6 + Brz —KaTa/sim3aTop

CsHg + Bro —

Kakoe BeIl[ecTBO SIB/ISIeTCA KOHeUHBIM MPOYKTOM [[eMOYKH MpeBpaliieHui
1,6 — puxnoprekcan —Nd -, A —Pt300C_, B _Br2_, C?

+O6pomMbeH30/1

6pomTosyos

2,4,6 — TpubpoOMOEeH30

2,4,6 — TpubpOMTOTYOsT

J/IeKTpOHHBIE 00/1aKa B 0€H30/IbHOM KOJIbI[e
SP - rubprn30BaHbI

SP3 - rubpuM30BaHbI

+SP; - TMOPUAW30BaHbI

He THOPU/IU30BaHbI

CKOJ/IBKO CyI[eCTBYeT H30MepPHBIX TPHMeTH/I0eH30/10B?

4
3
+2
1
Tao/mna 13
MeTtoauKa npoBeeHUs1 KOHTPOJIs
ITapameTpbl METOUKHU 3HayeHue rapameTpa
[Ipefen nUTEILHOCTH BCETO KOHTPOJIS 15 MUHYT
I[TocsieioBaTeILHOCTH BEIOOpA BOMPOCOB CryuaitHas
IIpepyiaraemoe KOTMUECTBO BOMTPOCOB 5

Kpurepuu onjeHKu:

- 5 0a/1/710B BLICTAB/ISAETCS CTYAEHTY, KOTOprﬁ MpaBHU/IbHO BBITIOJ/IHAET 5 TeCTOBBIX BHAaHHﬁ;

- 4 6as1/1a BBICTAB/ISIETCS CTY/IEHTY, eC/IU MTPAaBU/ILHO PelieHo 4 TeCTOBBIX 3aJaHusl.
- 3 6as1a BBICTaB/ISIETCS CTY/IEHTY, eC/IU MPABUILHO PellleHO 3 TeCTOBbIX 3aJjaHUs

CamocTosTe1bHasA padoTa
(JomaiiiHee 3a/jaHMe)

§16, ynp.1-9
3ajgaHus Ajisi CAMOKOHTPOJISI
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1. Yemy paBHO UMC/I0 HETUOPUAHBIX P — 37IEKTPOHOB, 00Pa3yIOLUX eJUHYIO Tt — 3/IEKTPOHHYIO
CUCTeMY apOMaTHU4ecKoro siipa B 6eH3oJe?

2. UeMy paBHO UHMCJIO O — CBsI3ed B MoJieKyJsie OeH3osia?

3. YKa)KuTe UMc/Io 3/IeKTPOHHBIX Tap, 00pa3ymolyx eJUHOe Tt — 37IeKTPOHHOe 00/1aK0 B MOJIeKYyJie
apoMaTHyYecKoro yrjieBozopo/a HadraauHa.

4. CKOJIbKO BCETO T — CBsI3eH B MOJjieKysie OeH30/1a?

5. Pe3ysibTaT B3aMMO/|eMCTBUS JIETKOKUIIALLEe, HepaCTBOPUMOW B BOJle OPraHUYeCKOW >KUJKOCTH C
HEKOTOPBbIM TPOCTBIM BeLeCTBOM 3aBUCUT OT YCJIOBUM TpoBefeHusi: 1) ecau MCIoJb30BaTh
KaTa/ln3aTop, TO OJHMM W3 MPOAYKTOB peaKLWH sIB/SeTCs Ta3, oOpa3yromuii Oesblii 0Cafiok Ipu
TIPOTTYCKaHUM uepe3 pacTBOp HuTpaTta cepebpa; 2) Ecmu B3auMopeilicTBUe UIET Ha CBETY, TO
TIPOUCXOUT peaklys npucoeuHeHUs. Kakas 3TO KMAKOCTb M Kakoe IIPOCTOe BeLecTBO C Heu
pearvpoBasio?

6. Kapbus kanblivss 06pabaThIBalOT BOJIOM, BBIJESIONIUICS Ta3 MPOIYCKAIOT Hafl PacKajJeHHbIM
aKTHBMPOBAHHBIM YI/IéM. [lo/IydeHHYHO JXHAKOCTH HarpeBaioT 70 60°C B NPUCYTCTBMH CMeCH
KOHLIEHTPUPOBAHHOM CEpHOM M a30THOM KUCJIOT 70 00pa30BaHMs BelleCTBa C 3araxoM TOPHKOTO
MUHZA/SA. YKaXUTe YMC/I0 aTOMOB B (DOPMY/IbHOM eIMHNLIE KOHEYHOTO0 OPraHUUYecKoro MpoAyKTa.
7. MaccoBas fo/151 yriiepoja B yrjieBofopoge paBHa 92%. OTHOcCHTe/IbHAas MJIOTHOCTh 1apOB 3TOr0
BelllecTBa Mo BojopoAy paBHa 39. OrmipeienuTe MOJeKy/sipHY:0 (Gopmynay 5Toro BeljecTBa. B
OTBeTe 3alyILIMTe Ha3BaHUe BellleCTBa.

8.  Apomartuueckuii yrneBogopos coctaBa CgHio npu okucienun KMnOs He Bbifenser
YIJIEKUC/IOTO Ta3a, a MpW OpOMUDOBAaHMH B TPHUCYTCTBUM JKele3a JaéT eJUHCTBEHHOe
MoHoOpomIipon3BoiHOe. Ha3oBuTe yrieBofopos, W TIPUBEJUTE YPAaBHEHUS TPOMCXOMSIIUX
peaxLuii.

9. U3 sTnbeH30/a CUHTE3UPYWTe BCe XI0pOeH30HbIe KUC/IOTHI.

10. Vicnonb3ys 1paBU/IO OpHEHTAL|H, MT0JTyYnTe U3 OeH30s1a BCe M30MepHble HUTPOOPOMOEH30JIbI.

Tema 2.9. IIpupo/jHbIe HCTOYHHUKH YIJ/IeBO/J0PO/I0OB
KonTpo/mpyemblie KomnoHenrsl: Y; ; Bz; Bs, IPo 4, JIPo 5, /IPo 7, J/IPo 9, JIPo 12
KoHTpo/siupyemble 3HaHUA: -TIPUPO/HbIe UCTOUYHUKHU YT/IeBOZOPOZAOB U CIOCOOBI MX
repepaboTKH;

- BellleCTBa U MaTepHaJibl, IIMPOKO UCII0/Ib3yeMbI€ B IPAKTHUKE: yI/IeBOA4O0POAHbI;

YMeHHUS: -OCYILeCTB/SATb CaMOCTOSATe/IbHbIM IIOWCK XWMHYeCKOM HWH(popMaLuu C
WCTIOIb30BaHUEM Pa3/IMUHbIX MCTOYHMKOB (CMpPABOYHBIX, HAyYHbIX M HAyUHO-TIOMY/SIPHBIX
W3/]aHUH, KOMITbIOTePHBIX 0a3 laHHBIX, pecypcoB MHTepHeTa); UCI0Ib30BaTh KOMITBIOTEPHbIE
TeXHOJIOTUU [jisi 00pabOTKM W Tepefjaud XMMHUYeCKoW WH(OpMalMu U ee TpeZCTaB/ieHUs B
pa3UuHbIX hopMax;

-UCIT0/Tb30BaTh TIPUOOpeTeHHbIe 3HAHUS M YMEHUsI B TIPAKTUUECKOMW JesTebHOCTA U
TOBCE/JHeBHOMW )KU3HU:

AJI IMTOHHUMaHHA r7100a/IbHBIX l'IpO6J'I€M, CTOANX nepen ye/10oBeyeCTBOM:
3KOJIOTUUYECKHX, SHEePreTH4YeCKUX U CbIPbEBBIX.

Bompocs! g5 onpoca

1. HaxoxzaeHue B mnpupofie, cocTaB M (¢u3Mueckre cBoWcTBa HedTU. TomaMBHO-
SHepreTUUecKoe 3HaueHre HeTH.
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2. IpowmbiuuieHHasi riepepaboTka HedTu. Pektudukarus HedTH, OCHOBHBIE (PpaKLUMA ee
pasjesieHus1, UX UCI0/Ib30BaHue.

3. BropuuHas mepepaboTka HedTenpoAyKTOB. PekThduKalys Maszyta Npyd YMeHbIIEHHOM
[aBJIeHUH.

4. KpekuHr He(TenmpoAyKToB. Pa3miuHble BUABI KpeKuHra, padboTsl B.IM. IllyxoBa.

5. V3omepu3aiiusi ajikaHOB. AJIKWIMPOBaHUe HeTlpe/le/ibHbIX YIJ/IeBOJ0pOJoB. PudopMuHr
He(TeNnpoyKTOB.

6. KauecTBO aBTOMOOU/IBHOTO TOTUIHMBA. OKTaHOBOE UUCIIO.

7. TIpyupofHBIN U MOMYTHBIM HeTsHOM ra3. CpaBHeHHe COCTaBa MPHUPOAHOIO U TMOMYTHOrO
ra3oB, UX [paKTUYeCKOe HUCI0/b30BaH1e

8. KawmenHsbl1 yrosb. OCHOBHble HamnpaBleHUs] MCIOAb30BaHUS KaMEHHOIO YTJIsl.

KokcoBaHve KaMeHHOrO yrjsi, BaKHeHIIMe TMPOAYKTbl 3TOr0 MpoLecca: KOKC,

KaMeHHOYT0JIbHasl CMOJ1a, HaZiICMOJIbHAs BOJA.

9. CoeauHeHwus,, BblJe/sseMble U3 KaMEHHOYT0JIbHOM CMoJibl. [IpofyKThl, Mo/yuaeMble U3
Ha/ICMOJIbHOU BOJIbI.

Kpurepuu oneHKH 0011e /1 YCTHOT'O 0TBeTa
OueHkKa «5»:

* OTBET MOJIHbIN U MPaBU/IbHBIA HA OCHOBAaHUU HM3YyUYeHHBIX TeOpUH;

* MaTepuas U3/I0XKeH B Orpe/ie/IeHHOM JIOTMUeCKOo# MoceloBaTe/IbHOCTU, TUTepaTyPHbIM
SI3BIKOM;

* OTBET CAMOCTOSITE/IbHBIM.

OneHKa «4»:

* OTBET MO/HbIN U MPaBU/IbHBIA Ha OCHOBAHUU M3YUeHHbBIX TeOPUIL;

* MaTepuajql M3JIO)KeH B OIpefie/IeHHOW JIOTUYeCKOW TI0c/iejoBaTe/lbHOCTU, TIpH 3TOM
JOTYIIIeHbI 1Be-TPH HECYI|eCTBEHHbIE OLTMOKH, UCTIPAB/I€HHbBIE 10 TPEOOBAHUIO YUUTEJIS.

OneHKa «3»:

* OTBET TOJIHBIHA, HO TPH 3TOM JIOMYIlleHa CYI[eCTBeHHasl OIIMOKa WM OTBET HEMOJIHBIH,

HeCBSI3HBIN.
OneHka «2»:

* TIpu OTBeTe OOHApy)KE€HO HelOHWMaHWe YyJallldMCSi OCHOBHOTO COjiep)KaHus y4ueOHOTro
MaTepuajia WM JOMYIeHbl CYIeCTBEeHHble OLIMOKH, KOTOpble YyualluHiCs He MOXXeT
WCIIPaBUTh MPU HABOJSIIUX BOMPOCAX YUUTEIS.

Onenka «1»:
* OTCYTCTBHE OTBeTa.

KonTposibHasi pabora 1o Teme «YTr/1eBOAOPOABI».
Bapmuanr 1

1 3apaHue. Y CTaHOBHTE COOTBETCTBHE MEXAY (POpMY/0ll Beujecmed U €20 Ha38aHUeM.

A) CH=C-CH2-CH3; 1) 6yren-2
b) CH3-CH2-CH2- CH2-CH3 2) 6ytun-1
B) CH3-CH=CH2 3) neHTaH
') CH2=CH2. 4) sTeH

5) nporneH

2 3apanue: CooTHecUTe

Iousimus: A. MmoHomep b) cTeneHs nosimMepu3saluu B) cTpyKTypHOe 3BeHO

OnpedeneHus 1) BBICOKOMOJIEKYJ/ISIPDHOE COe[iMHeHHWe, MOoJyuyeHHOe B peakluM TMoauMepusanuu 2)
TIOBTOPSIOLLAsICSl TPyTINia aTOMOB B MakpOMOJieKyJie mojuMepa 3) UCXOAHOe HU3KOMOJIEeKY/IsipHOe
coeJlMHeHMe, CofleprKalljee KpaTHbIe CBsI3W 4) UKMC/I0 CTPYKTYPHBIX 3BeHbEB B MOJIEKYJ/ie To/iiMepa

3 3agaHue: BbiOepUTe TIPABUILHBIA OTBET
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1. Bemectea CH3-CH=CH2 u CH2=CH-CH2-CH3 siBisitoTCs: a) u3omepamu; 0) roMosioramu; B)
n300apamu; T) U30TOTIAMU

2. DrTaH, B OTJIMUMe OT aljeTWieHa: a) obecliBeurBaeT OpOMHYIO Boay; 0) He obeciBeunBaeT
OpOMHYIO BOAY; B) MIOJTMMEPU3YETCS., T') TOPUT

3. XapakTepHble /i alKeHOB peakMM - 3TO peaklUUd a) 3aMelljeHus; 0) pas/io’keHHus; B)
TIPUCOeIMHEHNsT; T') 0OMeHa

4. Kakoii o0611ie#t popmysie coorBeTcTByeT nmeHTHH-1: a) CnH2n 6) CnH2n-6 B) CnH2n+2

r) CnH2n-2

5. MoHOMepOM /151 TTo/TyueHust IoNTMaTHIeHa siBisietcs a) CH2=CH2 6) CH3-CH3

B) CH3-CH=CH2 r) CH=CH

6. /IBe TI-CBSI3W COZIEP>KUTCSI B MOJIEKYJIe a) 3TeHa 0) OyTeHa B) 3THHA T')[TOJIM3TU/IEHA .

7. OCHOBHBIM MCTOUYHUKOM MeTaHa sIB/isieTcsi a) He(Th 0) MPUPOAHBIN ra3 B) yroib TI') CHHTe3-Ta3
8. T'mpgparauus - 370 a) MpucoefuHeHHe BO/bI 0) TpuUcoeJVHEeHWe BOZOPOJA B) MPHUCOeJUHEHHe
TU/IPATOB T') OTLeN/IeHUe BOJbI

9. [lecaTblit IpeJCTaBUTE/Ib Psijia aIKaHOB Ha3bIBAaeTCs: a) OKTaH; 0) HOHAH; B) IeKaH; I') rerTaH

4 3apanue. HamuiuuTe CTPYKTYpHYIO (opmyny 2,5-aumetunrekceHa-3. CocTaBbTe (POPMYJIbI
OJJHOT'0 TOMOJIOTa ¥ OJJHOT'0 M30Mepa 3TOr0 Bell[eCTBa U Ha30BUTE UX.

5 3aganue. Hanuiivte ypaBHeHUs peakLvi

a) XJIOpUPOBaHUs 3TeHa 0) ropeHus MPOMWHA B) TUAPUPOBaHUs OyTagueHa-1,3

Bapuanr 2
1 3apanue: CooTHOCHUTE
HaseaHnue peakyuu: A) ruapatauus b) ruapupoBanve B) geruaparanus
I') ropenue
CywHocmb npoyecca: 1) npucoeiiHeHre MOJIEKYJI TajloreHa.
2) npucoeZiMHeHKe MOJIeKy/1 BOZIOpoZa 3) mpucoeMHeHe MOJIeKY/ BOIbI 4) OTiLer/ieHre MOJeKy/
BOZIOPOZA 5) OTIIeryieHHe MOJIeKysl BOAbl 6) B3aUMOZEHCTBUE C KUCJIOPOAOM 7) obpa3oBaHMe

N10JIMMepOB

2 3apanme. Halijute ypaBHeHus, KOTOpble OTpaXkatoT rpouecc A) ropenus b) nommmepusauyu B)
KpeKUHra

1) C8H18 - C4H10 + C4H8 2) nC2H4 - (-CH2-CH2- )n

3) CH4 + 202 - C02 +2H20 4) C8HI8 - 8C + 9H2

3 3ajjaHme: BbIOEpUTE MPABU/IBHBINA OTBET

1. Kak OT/IMumuTh aLieTusieH OT MeTaHa

a) 1o crocobHOCTH 0beciBeUrBaTh OPOMHYIO BOZy 0) ropeTh OeCIIBETHBIM IJIaMEeHEM

B) 00pa30BbIBaTh B3PHIBOOTIACHBIE CMECH C BO3/IyXOM I') pa3/iarathCsi MPU HarpeBaHUU

2. B oT/iMuMe OT ayIKaHOB [i/IsI aIKEHOB HanOoJiee XapaKTepHbI peakL[uu

a) otuiervieHWst 0) MprcoeAVHEHUs B) 3aMeIll[eHUs T') TOPeHus

3. O6rias hopmysia aTKUHOB

a) CnH2m+2 6) CmH2n B) CnmH2n-2 1) CnH2m-6

4. CaMbll pacripoCTpaHEHHbBIN B IPUPO/E YT1eBOJ0PO/,

a) byran 0) Ma3yT B) MeTaH T) aljeTU/IeH

5. C KaKuM BelL[eCTBOM He OyZieT B3aUMO/IelICTBOBATh XJI0POBO/IOPO/]

a) c mporieHoM  0) C MeTaHOM  B) C al[eTU/IeHOM r) c OyrazrieHOM

6. OTaH oOpa3yeTcsi U3 ITeHa B peaki[iu

a) u3oMepu3aluy 0) MOMMepHU3alid  B) TUAPUPOBAHUS T) €TUPUPOBaHUS.

7. Lluksioriporniad ¥ MpOTeH- 3TO: a) pajuKanbl;  0) W30Mephl;  B); TOMOJIOTH T) a/IJIOTPOIIHbIE
BU/IOU3MEHEeHUSI.

8. K npefiesibHBIM YT/1€BO/IOPOJjaM OTHOCUTCSI a) 6eH3os1 6) 3Tu/IeH B) 3TaH T) alleTH/IeH

9. [IBe [BOIiHBIE CBSI3U COZIEP’KATCS B MOJIeKyJie a) Kayuyka 0) OyTajveHa B) IJUK/IOMNpOINaHa T)
aljeTuieHa
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4 3apanme. Hanuimre ¢opmyny: 3-metunneHTHH-1. Hamuimre ¢opmynbl JBYX TOMOJIOTOB U
oziHOro n3omepa. Hasosure ux.

5 3aganme. Hamumure ypaBHeHUs peakIiWii: a) TOpeHHUsl TporaHa 0) THAPUPOBaHWS 3THHA B)
XJIOPMPOBaHUs TporieHa-1.

KpuTtepuu omeHKH 00111e /i MMCbMEHHOH KOHTPO/IbHON PatoThI
Onenka «5»:
*OTBeT IOJIHBIA U HpaBHHbeIﬁ, BO3MO’XHa HeCyIljeCTBeHHasd OH_H/I6Ka.
Onenka «4»:
*OTBeT HeTO/HBIN WU JOMyIeHo He 60/1ee BYX HeCyIeCTBeHHBIX OMIMOOK.
Onenka «3»:
'pa60Ta BBITIOJIHEHA HE MeHee UeM HallOJIOBHHY, AOIYyI[eHa OJHa CYIeCTBeHHasd ommbka u
TP 5TOM /IBe-TPHU HeCYILeCTBeHHEIE,
OueHka «2»:
'pa6OTa BBITIOJITHEHA MEHbBIIE Y€M HAIlOJIOBMHY W/IKM COAEP>XHUT HECKOJIbKO CYIeCTBEHHbIX
OLLIMOO0K.
OneHka «1»:
'pa6OTa He BBITIO/IHEHA.

CamocrosTenbHas padora
(JomaiiiHee 3a/jaHHe)

§10, ynp.1-11
TBopuecKkue 3a/laHuUs Ha ZIOM 110 BBIOOPY 00yUarOIrXCst

1. Ha ocHOBe AOTOJHUTEBHBIX WCTOYHUKOB WH(MOpPMAaLUM, TIOATrOTOBbTE COOOIIeHHe Ha
TeMy:
«3JHepreTuyeckue pecypcbl P®. Jkonornueckuii acekT UX UCI0/Ib30BaHUsI»

2.«Mcnonb30BaTh He(Tb B KayecTBe TOIUIMBA — 3TO BCe pPaBHO, UYTO TOMMUTH IleyYb
accurHausmu!» J1.1.MeHenees.

[JaiiTe pa3BepHyTBbIM, J[OKa3aTe/lbHbIM C TOYKM 3peHHs XMMUU OTBeT Ha BOIIPOC:
«CripaBe//IMBO /11 YTBepPJKeHUe BeJIMKOr0 yUeHOro?»

3. IloAroToBbTe 3/1eKTPOHHBIE Mpe3eHTalru K 000011jatoiieMy YpoKy Ha TeMbl:
«HedTb: criocobb1 ee mepepaboOTKH»

«HedTenpoyKThl ¥ UX UCTIOH30BAHKE»

«KaMeHHBI! yTro/b - Cblpbe  XMMHUYeCKOUH MPOMBILLIIEHHOCTH»

«[IprpoaHbIN ¥ NOMYTHBIN HEPTIHOM ra3bl — IPUPOJHbIE UCTOYHUKH Y

Tema 2.9. I'nApoKcu/IbHbIE COeJUHEHUS
Kontpo/mpyemsie KomnoHentbl: OK 01, OK 02, OK 04, OK 07

Y1; Bz; B3, JIPo 4, JIPo 5, JIPo 7, JIPo 9, JIPo 12
KoHTponiupyemble 3HaHHMA: OINpefefieHde, KIacCU(PUKALIUI, HOMEHK/IATypy, CBOMWCTBA,
crocoObI TI0STyYeHUst ¥ IPUMeHeHHe CITUPTOB;
- BellleCTBa M MaTepHasbl, LIMPOKO MUCIIO/b3yeMble B TpakTHUKe: (eHOs, MeTaHO,
3TaHOJI, 3TU/IEHTJTUKOJTb, TJIUI[ePHH.

ymMmeHud: -00BSICHSATD: peaK]_[HOHHOﬁ CII0COOHOCTH OpraHn4yecKux COEAI/IHEHI/Iﬁ oT
CTPO€HUSA X MOJIEKYJI; BBITIO/THATH XUMHWYECKUIN SKCIIEePUMEHT I10 PACITO3HABAHHWIO BKHEUIIINX
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OpPraHN4YeCKHX BeIIeCTB, IIOJIyUeHHMIO KOHKDETHBIX BeEIeCTB, OTHOCAIIMXCA K HN3yYeHHBIM
K/IaCCaM COEAHHEHHﬁ;

Bonpocs! ana onpoca

1. JaiiTe onpesenenue criipToB. KakoBa ux o01iasi hopmysia?

2. Crpoenve wu knaccudukaius crnupToB. Kiaccudukaius COMPTOB 1O  TUITY
yIJIeBOLOPOAHOr0 pafiuKasa, YUC/ITy T'MAPOKCU/IBHBIX TPYII M TUITY aTOMa YIJjiepofa, CBA3aHHOIO C
TU/IPOKCUIBHOM TPYIIIION.

3. DNIeKTPOHHOE U TIPOCTPaHCTBEHHOE CTPOeHHe TH/IPOKCUTbHOW IPYMIIbI.

4. BnusiHWe CTpPOeHHMs CNHUPTOB Ha WX (QU3MUecKrWe CBONCTBA. MeXMoseKy/sipHas
BO/IOPO/IHAas CBSI3b.

5. 'omonoruueckuii psif mpefenbHbIX OJHOATOMHBIX CIUMPTOB. VI30Mepurs U HOMEHK/IaTypa
a7IKaHoJIOB, UX 001Ias hopmya.

6. XwuMuuecKhe CBOHCTBA a/IKaHOJIOB. PeakI[MOHHas CIOCOOHOCTh  TpefebHbIX
OJHOATOMHBIX  cnupTOB. (CpaBHeHWe  KUC/IOTHO-OCHOBHBIX  CBOWMCTB  OpraHMYecKuX U
HeopraHWueCKUxX coefiuHeHWM, cofepxkaiux OH-rpymnmny: KHUCIOT, OCHOBaHWUM, aM@OTepHbIX
coeIiHeHUH (BO/IbI, CITUPTOB).

7. Peakiuu, TOATBepKJarollMe KUCJIOTHble CBOMCTBA CIHMPTOB. PeakiuM 3aMelljeHust
TU/IPOKCU/IBHOM TPYTIIIBL.

8. MexxmoneKky/nsipHasi ieruipataljisi ClIMpTOB, yCJI0BUsI 00pa30BaHus MPOCTHIX 3(HPOB.

9. CnoxkHble 3(pvpbl HEOPraHMUECKUX M OPraHUYeCKUX KHUC/IOT, peakluu 3TepuUKalLvu.
OxuciieHre U OKUC/IUTe/IbHOE JerupUpoBaHye CIIpPTOB.

10. CrocobbI mio/TyueHHs] CIUAPTOB. ['WApOMM3 rajsoreHasKaHoB. ['WapaTarvsi ajKeHOB,
yCJIOBUSI ee MpoBefieHust. BoccTaHoBieHre KapOOHUIBHBIX COeAUHEeHUH.

11. OtpenbHble TpejcTaBUTeNN anKaHOJIOB. MeTaHOJI, ero NMpoMBILIeHHOe T0/yYeHue U
MpUMeHeHHe B MPOMBIIIIEHHOCTU. brosoruueckoe feiictBue metaHosa. Crieljuduueckrie CriocoObI
MOTyYeHUs1 3TUI0BOro cnupTa. PU3NOI0rHMYecKoe JeUCTBUe 3TaHOJIa.

12. MHoroaTomMHble CcOupThl. M30omMepuss M HOMEHK/ATypa TIpeiCTaBUTeNel AByX- W
TPEXaTOMHBIX CIUPTOB. OCOOEHHOCTH XWMHUYeCKHWX CBOWCTB MHOTOAaTOMHBIX CITUPTOB, WX
KauecTBeHHOe oOHapy)keHHe. OT/ie/TbHbIe MPeICTaBUTeN: STUIEHTIMKO/b, TJIMLIEPHH, CITIOCOOBI UX
MOy4YeHus], IPaKTUYeCKOoe TIPUMEeHEeHMe.

13. deHo/. DJIEKTPOHHOE U TPOCTPAHCTBEHHOe CTpoeHue (eHosia. B3avMHoe BvsHUE
apoMaThuUeCcKoro KoJbLia ¥ TUPOKCUIBHOW TPYIIIIBI.

14. Xwumunueckue cBoWcTBa (peHosa KakK (PYHKLMS €ro XUMHYEeCKOro CTPOEeHMS.
bpomupoBaHue (eHosa (KauecTBeHHasi peakliysi), HUITpOBaHUe (MMKPUHOBasi KMC/IOTa, ee CBOWCTBA
1 niprMeHenue). OGpa3oBaHue OKPAIlIeHHbIX KOMIUIEKCOB C HOHOM Fe3*,

15. IlpumeHeHue deHona. [TonyyeHue peHOMa B IPOMBIIILIEHHOCTH.

16. IMonyueHue 3TaHOIa OpOKEHHEM IJIFOKO3bI ¥ T'H/paTariyiel 3TuieHa.

KpuTtepuu onjeHKH 001j1e /11 yCTHOT'O OTBeTa
OneHka «5»:
* OTBET MOJIHbIN U MPaBU/IbHBIM HA OCHOBAaHUU M3YyUYeHHBIX TeOpUH;
* MaTepuasl U37I0)KeH B OIpe/ie/IeHHOM JIOTUYeCKOU 1oc/ie/j0BaTe/IbHOCTH, TUTePaTypHbIM
SI3BIKOM;
* OTBET CAMOCTOSATE/IbHBIN.
OneHka «4»:
* OTBeT IOJIHbIM Y NPaBU/IbHBINM HA OCHOBAaHWU M3YUYEHHBIX TeOPUH;
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* MarTepuajl M3J/IO)KEeH B OIpeJeieHHOW JIOTUYeCKOM T0C/ie0BaTelbHOCTH, TPU 3TOM

JIOTTYIIIeHbI IBe-TPU HeCyIlleCTBeHHbIe OIMOKU, UCTIpaB/ieHHbIe TI0 TPeOOBaHUIO YUUTEIS.
OueHka «3»:

* OTBET TIOJIHBIM, HO TIPU 3TOM JOINYyIl[eHa CYIl[eCTBeHHasi OIMMOKa WM OTBET HEIO/HbIH,

HECBSI3HBIN.
Onenka «2»:

* TIpu OTBeTe OOHApY)KEHO HElOHWMaHWe YJallliMCsl OCHOBHOTO CO/iep)KaHus y4uyeOHOro
MaTepyana WK JOMYI[eHbl CYI[eCTBeHHbIe OIIMOKHA, KOTOPbIe YYalllMMCS He MOXKeT
WCIPaBUTH MPH HABOZSIIUX BOMPOCAX YUUTEJIS.

Onenka «1»:
* OTCYTCTBUE OTBeTa.

IIpakTHyeckas padoTa
CrnipTs! (MHCTPYKLMS 110 BBITOHEHUIO Ha CTp 286).
Llenb: nccnenoBaTh Ha MPakKTUKe CBOMCTBA CITUPTOB.

Kpurepuu onjeHKa o01iye A/is1 BBINO/THeHUs MPAKTHYECKO# padoThI
5 6aoB:
paboTa BhINO/THEHA MTOJTHOCTHIO U MPABU/IBHO, C/le/IaHbl PABU/IbHBIE HAO/IIOAEHUS U BBIBO/IBI;
9KCIIEPUMEHT OCYIIeCTB/IeH I0 I7IaHy C Y4eTOM TeXHUKH 0e30rmMacHOCTH M TpaBuUia paboThl C
BeIlleCTBaMH U 000pyI0BaHHEM;
TIPOSIBJIEHbI OPraHU3al{MOHHO-TPYZOBble yMeHUs (TI0/lep/KUBAIOTCsl YhcToTa pabodero mecra u
TIOPSIZIOK Ha CTOJIe, 5KOHOMHO MCIIOb3YIOTCSI PeaKTHBBI).
4 6anna:
paboTa BBINO/HEHA TIPaBWIBHO, CZelaHbl TIpaBU/IbHbIE HAO/MIO€HUs W BBIBOZABI, HO TIPU 3TOM
9KCIIEPUMEHT TIPOBe/leH He TOJHOCTBI0 WM JIOTYIeHbl HecCyllleCTBeHHble OUIMOKK B pabore c
BelllecTBaMH U 000py/i0BaHHEM
3 bana:
paboTa BBITIOSIHEHA TIPaBU/IBHO He MeHee YeM HarloJIOBUHY W/IH JIOMYIeHa CyljeCTBeHHasi OlrbKa
B XO/le JKCIepuMeHTa, B 00bsicHeHHH, B odopmyieHUH paboThl, B COOJIFOIEHUM TIPaBUI TEXHUKU
Oe3omacHocTi mTpu paboTe C BeljecTBaMM U 00OpYyJOBaHWEM, KOTOpas WCIIPAB/ISeTCS TI0
TpeOOBaHHUIO yUUTeIs.
2 banna:
JomnyiieHsl aBe (M Oosee) cyljecTBeHHble OMIMOKM B XO/le 9KCTIepUMeHTa, B OOBSICHEHWH, B
oopmsieHnH paboThl, B COO/TFOIEHNY TTPAaBUJI TEXHUKU 0e30TacHOCTH MpH paboTe C BelljeCTBaMy U
o0opy/ioBaHKEM, KOTOPbIE YUall[UiiCs He MOKeT MCIIPaBUTh JjaKe 1o TpeOOBAHUIO YUHTeJIs.
1 6amn:
paboTa He BBINO/IHEHA, Y YUaIl[erocsi OTCYTCTBYIOT SKCIIePUMeHTa/IbHbIe YMEHHUsI.

®oH/| TECTOBBIX 3aJJaHUH [I/Isl TEKyLIero KOHTPO/iA 3HaHUI 110 TeMe:
Bbibepume 00uH npaguibHbIX 6APUAHM:

He MoXeT SIB/IATLCA ABYXaTOMHBIM CIIMPTOM BelecTBO ¢ (JOpPMyJI0ii:
C2H40>
+C3HgO
CsHs0O»
C4Hs0>
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UK /10 BTOPUYHBIX CUPTOB, uMeromux ¢opmyay CsHi20, paBHo:
+IBYyM

TpéM

4eTbIpém

MATH

CnupTt He 00pa3yercsi NpH B3aUMO/€HICTBHH C BOAHBIM PAaCTBOPOM ILIE/I0UH C/IEYIOLIEro
COe/JUHEeHUS:

1,2 — tubpombyTaH;

+2,2 — nnbpombyTaH;

1,3 — tubpombyTaH;

1,4 — mubpomOyTaH.

Knacc yryieBoiopo/ioB, /11000¥ MpeACcTaBUTe/Ib KOTOPOro MPH B3aUMO/AEHCTBHH C BOAOH
npeBpaniaeTcsi B CIUPT:

asnKaHbl;

+a/IKeHbl;

alIKUHBbI;

asKaIieHsbl.

BeiecTBo, ycToHUHMBOE NP 00BIYHBIX YCIOBHAX:
3TEHOT;

MEeTaHZUOJ;

MpOMNaHguos — 2,2

+0yTaHguon — 2,3.

dopmyJia coeJUHEHHs, B MOJIEKY/Ie KOTOPOI0 y BCeX aToMOB yriaepoja SP?- rubpuausanus
3/IeKTPOHHBIX 00/1aK0B:

CHsz - CH (OH) — CH3z;

CH> (OH) — CH (OH) — CH2(OH) ;

CeH4 (OH) — CH20H.

Y nepeunc/ieHHBIX Bell|eCTB:

a) MeTaHoJI;

0) 2,2 — AMMeTH/INPONaHo — 1;

B) (eHoT;

r) 2,4,6 — TpHHUTPO(EeHO0/1 KUC/IOTHBIE CBOVICTBA YCU/IUBAKTCA B PAAY:
a,0,B,I;

+0,a,B,T;

0,a,r,B;

B,I,a,0.

3 nepeuync/IeHHBIX COeJUHEHUI caMble CH/IbHbIe KMC/IOTHbIe CBOMCTBA MPOSIB/ISET:
+2 — xyioprnipornasosn — 1;

2 — 6bpomriporiaHos — 1;

3 — xjopriporiasos — 1;

3 — 6pomriporiaHon — 1.

ITpu B3aumo/elictBuM ¢eHos1a ¢ OPOMHOI BOOI:
BbI/Ie/ISIeTCS Ta3;

O6pomHasi Bofia 00ecliBeurBaeTCst

+BBINAZIAET 0CAZIOK;
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BHEILIHYe MPH3HAKH OTCYTCTBYIOT.

IIpu B3auMoO/ieliCTBUH 3TU/IEHIJIUKOJIS CO CBEXe0CHKAEHHbIM ruapokcuaom meau(Il):
BBIZIEJISIETCS ras;

0CaJIOK U3MEHSIeT 1[BET

+0cafoK pacTBOpsieTcs;

BHeIlIHYe [PU3HAKU OTCYTCTBYIOT.

OCHOBHBIM MPOJYKTOM BHYTPHUMOJIEKY/IAPHOH JerHApaTaliuu 2 — MeTHI0yTaHos1a — 2
SIBJISIETCS:

MeHTeH — 2;

2 — MeTUnOyTeH — 1;

+2 — MeTWI0yTeH — 2;

3 — MetunbyteH — 1.

Pe3opuuH (1,3 — surugpokcubeH30s1) BCTyIaeT B peakI|io CO BCEMU Bell|eCTBAMU U3 TPYIITIbI
Na, NaOH, NaCl;

Clo, O, Ca(OH)y;

H», H>SO4, Na;COg;

+Br>, HNOs, H>O.

Taomuna 14
MeTtoauKa npoBeieHUs1 KOHTPOJIS
[TapameTpbl MeTOUKH 3HayeHue rapameTpa
[Ipefen nUTeILHOCTH BCErO KOHTPOJIS 15 MUHYT
ITocyiemoBaTeIbHOCTL BEIOOPA BOMPOCOB CrnyuaitHas
[IpepiaraeMoe KOJIMUeCTBO BOIIPOCOB 5

Kpurepuu orieHKu:

- 5 0a//I0B BBICTABJISIETCS CTY/I€HTY, KOTOPBIM TIPAaBUIBHO BBITIONHSIET 5 TECTOBBIX 3a/[aHUIA;
- 4 6a/1/1a BBICTAB/ISIETCS CTY/IEHTY, eC/TU MPaBU/ILHO PeIieHo 4 TeCTOBBIX 3a/jaHusl.

- 3 6a/1a BBICTAB/ISIETCS CTY/IEHTY, eC/TH MPABUJILHO PEeIIeHO 3 TeCTOBBIX 3a/JaHMUSI

CamocronTe/bHasi paboTa
(JomaiiiHee 3a/jaHMe)

§18, ynp.1-5
3afaHus /151 CaMOKOHTPOJISA

1.¥ kakoro aroMma yryiepofia B MojieKysie ¢heHosa OyZieT 3amMelllaTbCsl aToM BOZJOpPO/a IpU
B3alMO/IeHiCTBUU (heHoJ1a C HopMasTbAeruioMm.

2. UeMy paBHO UMCJI0 HETUOPUIHBIX P — 3/IEKTPOHOB, 00pa3yIOIIMX eAWHYIO Tt — /IEKTPOHHYIO
CHCTEMY apoMaTHy4ecKoro siipa B eHosie?

3. Uemy paBHO YMCJIO O — CBsi3eii B MoJieKysie MeTubeH301a?
4. BemjectBo, umetoiriee crpoerune: CeH3(OH)2-CH20OH o6paboTau pacTBOpOM TUApPOKCHA
HaTpusi. UeMy paBHa OTHOCHTe/IbHAst MOJIEKY/IIpHAsi Macca 00pa30BaBIIIeTOCsI OPraHUUeCKOoro

BelljecTBa’?

5. Pacnionoxxure repeyvrc/ieHHbIe BeleCTBa B pA/ 10 Mepe YCUJIEHUA NX KUC/IOTHBIX CBOWCTB.
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A) denor;
b) 2,4,6 — TpunuTpOdeHOn;
B) sTanon.

6. YcraHoBUTE COOTBETCTBHE MeXK/ly (hOPMYJIOi BelljecTBa M ero Ha3BaHUeM:

1) CHs; — CH (OH) — CH (CHs) — CHs A) deron
2) CH2 (OH) — CH (OH) — CH; — CH3 b) 6yranguon — 1,2

3) CHz — CséHs — CH3 B) 1,4 - nqumetunbeH30/1
4) CeHs — OH I') 3 — meTrnOyTaHoM — 2.

7. 3anuilNTe Ha3BaHWe BelljecTBa X B CXeMe TpeBpalleHui:

CoHy - +H20,KOH _, _ +C2H50H, H2S04 _ X

8. BribepuTe BelecTBa, C KOTOPHIMU MOKET PearrupoBaTh TJIULIEPHH:
A) x10poBo/10pO/;

b) rugpokcu Kamus;

B) MeTannnueckuit HaTpui;

I') xnop;

) a30THast KUCJIOTa;

E) stanon.

9. Tlpu CKUraHWUM OPraHUUEecKOro BellecTBa Maccoii 3,5 r obpa3oBanoch 4,81 r yryieKucsioro rasa u
3,94 r Boabl. OnpesenuTe GopMy/y BelljeCTBa, €C/IM OTHOCUTe/IbHAs! MJIOTHOCTh ero rapos 110
BO3/yxy paBHa 1,1. B oTBeTe 3anuiuTe Ha3BaHue BellleCTBa.

Tema 2.10. Anberujbl U KeTOHbI
KonTpo/mmpyemblie KoMnoHeHTbI: Y ; Bz; Bs, JIPo 4, JIPo 5, JIPo 7, JIPo 9, JIPo 12
KoHuTposiupyemble 3HaHMsi: oOrpefesieHue, KiaccudUKaluio, HOMEHK/IaTypy, CBOWCTBa,
CrocoOblI TIOJTyYeHUsI U IPUMEHEHHE ajlb/IeTH/I0B U KETOHOB;
- BelecTBa W MaTepuasbl, LIMPOKO MWCIOMb3yeMble B TMpakTuKe: ¢hopMarbaerus,
arieTasnbJerus, alieToH.

yMeHuUsi: -O0BSICHSATh: PeaKI[MOHHOW CIOCOOHOCTU OpraHWYeCKUX COeAVHEHWH OT
CTPOEHUSI UX MOJIEKYJT; BBITTOTHATE XUMHUUYECKH SKCIIePUMEHT I10 Pacro3HaBaHUIO BaXKHEMIIINX
OpraHUuecKUX BeIlecTB, TOJIyUeHUI0 KOHKDETHBIX BeIeCTB, OTHOCSIIUXCA K W3yYeHHbIM
KJjlaccaM COeZIUHeHUH;

Bonpocsl 15 onpoca
1. F'omosoruueckuie psifbl anberuioB U KeTOHOB. [ToHsITHe 0 KapOOHUIBHBIX COeMHEHHSIX
2. DNeKTPOHHOe CTpoeHre KapOOHU/IbHOU TPYTITIBL.
3. MI30Mepust 1 HOMEHK/IaTypa ajlbJeru/ioB U KeTOHOB.
4. XvMUuecKre CBOWCTBA a/lbJeruioB W KeTOHOB. PeakI[MOHHasi CMIOCOOHOCTH KapOOHUIBHBIX
COeIMHeHUH.
5. Peakuuy OKMC/IeHUS ajbJlerrM/i0B, KaueCTBEHHbIe peaklMd Ha ajbJeruJHyro rpynmny. Peakium
MO/IMKOH/IeHCau: oOpa3oBaHue (heHomopopManbAeruJHbIX CMOJI.
Kpurtepuu onjeHKH 001ue i/Is1 yCTHOT'O OTBeTa
OneHka «5»:
* OTBET MO/IHbIM U NPaBU/IbHBIA HA OCHOBAHUU U3YUYEeHHbIX TeOpUH;
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* MaTepuas U3/I0KeH B OIpe/ie/IeHHOW JIOTUUeCKOM M0C/eJ0BaTe/IbHOCTH, JIMTepaTypPHbIM
S3bIKOM;

* OTBET CAMOCTOSATE/IbHBIN.

Onenka «4»:

* OTBET OJIHbIN U NPaBU/IbHBIM HA OCHOBAaHWU M3YUYeHHBIX TeOpUH;

* MaTepua/ll H3JIOKeH B OIpe/ie/IeHHOW JIOTUYeCKOM I0C/e/j0BaTe/lbHOCTH, MpPU 3TOM
JIOTTYILIeHbI 1Be-TPU HeCyll|eCTBeHHbIe OITMOKH, UCTIPAB/IEHHbBIE 110 TPeOOBaHUIO YUUTEJIS.

Onenka «3»:

* OTBeT IIOJIHBIM, HO TP 3TOM [IOMYyIeHa CyIIeCTBeHHas OMMOKAa WM OTBeT HETIOJIHBIM,

HECBSI3HBIN.
OueHka «2»:

* Tpu OTBeTe OOHapy)KeHO HeNOHMMaHHWe Y4alllMCS OCHOBHOIO COjfiepkKaHusi yueOHOro
Marepvasa WA [OMyLeHbl CYIIeCTBeHHble OUIMOKW, KOTOpbIe YUYallWuics He MOXKeT
VCTIPaBUTh NPU HABOJALIMX BONPOCAX YUUTeIs.

OueHka «1»:
* OTCYTCTBHE OTBeTa.

IIpakTHueckas pabora
Anbaerusibl ¥ KeTOHbI (MHCTPYKILMS 10 BBIMOJ/IHEHUIO Ha cTp 287).

Llesb: vccie[0BaTh Ha MPAKTHUKE CBOMCTBA a/b/IeTHAOB U KETOHOB.
KpuTtepuu oneHka o01iue /sl BHINOTHEHUA MPAKTHUECKOH PadoThI

5 6a/10B:

paboTa BbITIO/IHEHA TTOJTHOCTHIO U TIPABU/IBHO, CJie/IaHbl TIPaBU/IbHbIe HAaOJTFOIeHNsT ¥ BBIBO/IBI;
JKCIIEPUMEHT OCYIIIeCTB/IEH IO IJIaHy C y4eTOM TeXHUKA 0e30TMacHOCTH W TIpaBWI pabOThI C
BellleCTBaMH U 000py/J0BaHUEM;

TIPOSIBJIEHbI OPraHU3al[MOHHO-TPY/IOBble yMeHMsl (TIO//IeP)KUBAIOTCS YUCTOTa pabouero mecra u
TOPSIZIOK Ha CTOJIe, SKOHOMHO HCITO/Ib3YFOTCSI PEaKTUBBI).

4 6anna:

paboTa BBITIOJIHEHA TIPABWIBHO, C/le/laHbl TMpaBW/IbHbIe HaO/IOAEHUS M BBIBOJbI, HO TIPU 3TOM
JKCIIEPUMEHT TIPOBe/leH He TOJHOCTBI0 WJIM JIOMNYIeHbl HeCylleCTBeHHbIe OLIMOKKM B paborte c
BelllecTBaMH U 000py/J0BaHHEM

3 6ana:

paboTa BBITIOJTHEHA MMPABW/ILHO He MeHee ueM HarloJI0BUHY WM ZOMYyIleHa CyIleCTBeHHasl olmbKa
B X0Jle JKCIIepUMeHTa, B 00BsicHeHUH, B 0(OpM/IeHHU paboThl, B COO/IO/IEHUN TIPaBU/T TEXHUKU
6e3omacHocTy Tipu paboTe C BeljecTBaMH U 000pyJOBaHWEM, KOTOpas MCIPABISETCS TI0
TpeOOBaHHUIO YUUTEJISI.

2 banna:

JomnyileHbl Be (1 0Oosee) cCylecTBeHHble OMMOKM B XOZe JKCTepuMeHTa, B 00ObsCHeHWU, B
odopmieHnn paboThl, B COOJTIOZIEHNH TTPaBU/T TEXHUKH 6e301acHOCTH TTpy paboTe € BelecTBaMH U
obopyioBaHHEM, KOTOPbIE YUaI[UICs He MOYKET UCITPAaBUTh ZiaXke 110 TpeOOBAHUIO YUUTEJIS.

1 6amn:

paboTa He BBIMOJIHEHA, Y YUaIL[eroCsl OTCYTCTBYIOT KCIIEPUMEHTa/IbHbIE YMEHHUS.

(I)OH}I[ TeCTOBbIX 3a/1anm‘i AJIA TEeKYIero KOHTpoJisi 3HAHHUM 10 TeMe:

Bb16epume OO0UH npasu/bHblX eapuaHm:

K KJ/IaCCy NMpeAe/JIbHbIX dJIbAECrn/]0B MPUHA/JIEKUT BEILeCTBO COCTABA
CnHZH-ZO

CnHo2n+20
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+CnH2nO
CnHZHOZ

BemecTtBo cocraBa CH40 MoxeT ObITH
MHOT0aTOMHBIM CITUPTOM

+anbaeruiom

KHC/IOTOMN

MPOCTbIM 3(hpOM

BemecrBo, crpykrypa koroporo CH3—C=CH—CH>—CH=0, Ha3biBaeTcs

CH3
2-MeTUJI-5-0KCOITeHTeH-2
+3-MeTU/IeHTeH-2-a/1b-5
5-MeTuU/IreKceH-4-ab
4-MeTHU/INeHTeH-3-a/lb

T'omosiorom OyTaHa/is ABIASAETCA
+poraHasib

OyTaHOH

OyraHos-1

OyTaH

M3omepoM OyTaHasisi He SIBJ/ISIETCS
OyteH-2-o71-1

OyTaHOH

LUK/I00yTaHO

+ U3 TUNOBBIN 3Up

JI/isi mponaHa/isi XapakTepHa H30Mepus
yI/JIePO/IHOTO CKeseTa

reoMeTpuUyecKas

+MeXKiaccoBas

Ontuyeckas

Cpean yTBep)K/ieHUM:

A. B KapOOHW/IbHO# IpyIIe a/Jb/eru/i0B 3JIEKTPOHHAsA IVIOTHOCTH CBSI3U CMEIeHa K aTOMy
yrjepoja.

b. B mosiexky/1ax a/ibJAeruioB eCTb HelipoyHas T-CBA3b, —

BEPHO TOJIbKO A

+BepHO TOJILKO b

BepHbI 00a yTBepXKIeHUs

o0a yTBep)K/ieH!s] HeBepHbI

TeMnepaTypa KuneHHs 3TaHa/IsAl HIDKe, UeM y 3TaHOJIa, TOTOMY UTO
y 3TaHoJIa BbIle MOJIeKY/IsIpHasi Macca

B MOJIeKYJ/Ie 3TaHO/Ia HEeT HeMPOUHOW T-CBSA3U

B MOJIeKyJle STaHa/Isl MeHbllle aTOMOB BOZIOpO/ia

+MeX/ly MOJIeKyJIaMH 3TaHasisl He 00pa3yroTcsi BOJIOPOJHbIE CBSI3U

Uucio o-cBsi3eid B MoJIeKYyJ/le alieTa/ b/ieru/ja paBHoO
2
3
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5
+6

Jns popmanb/jeruja He XxapaKTepHbI peakLiu
IpUCoeJUHEeHU

+3aMel|eHus

OKUCJIeHUS

BOCCTAHOBJ/IEHUS

IIpu HarpeBaHWH alieTa/IbAeru/ja Co CBe)KeoCaKAEHHbIM ruipokcusom Meau(1l)
Ha0/mIoaeTcs

+10sIB/IEHKE JKE/ITOT0, a 3aTeM KPaCHOT0 OCaZiKa

rpeBparteHue royboro ocagka ruzipokcuia meau(1l) B uépHbrii

pacTBopeHHe ocajika U 0Opa3oBaHue roiyboro pacTeopa

pacTBOpeHMe ocazika u 0O6pa3oBaHUe BaCUIbKOBO-CUHETO pacTBOpa

Oo0Opa3oBaHue «cepedpPsHOro 3epKajia» B peakijui C aMMHaYHbBIM PacTBOPOM OKCH/IA cepedpa
AOKa3bIBAeT, UYTO B MOJIEKY/Ie BellleCTBA COAEPIKUTCS

KapOoKCu/IbHas rpymrna

[BOMHasi cBsi3b Mexxly aroMamu C u O

+aJTbIeTUHas TPyTIa

aToM yriepojia B Sp?-THOPUIHOM COCTOSIHUM

IIpu oKHC/IeHNHU PoNIaHa/isi o0pa3yercst
MporiaH

rporaHos-1

+I1poraHoBasi KUC/I0Ta

MPOMaHoJI-2

C nomoIbH0 aMMHAYHOT0 PacTBOPa OKCHAA cepedpa MO)XKHO Pa3/IMYUTh PAaCTBOPbI
MeTaHOJ/ia U 3TaHoJIa

+3TaHOJIa U TAaHaIA

arjeTajbJerua U npornaHasis

[JIULepUHA U 3TU/IeHIJIUKOJIA

C rugpokcugom meau(Il) pearupyror o6a BemecTBa
+TJIMLIepUH U TIpOTaHaslb

arieTasb/IeTu/ U STaHOJI

3TaHOJI U (DeHO

(dheHon ¥ hopMasnberus

ITpu BoccTaHOB/IEeHHUH OyTaHa/Is MOTY4aeTCs
+0yTaHoJ-1

OyTaHOBast KMC/IOTa

OyTaHo-2

MUOYTUNIOBBIN 3hUp

Cpeju yTBepK/eHMI:

A. Anbaerujibl NposiB/SIOT ¢J1a0ble KUC/IOTHBIE CBOMCTBA.

b. Anbaerupl, B 0T/IMYNE 0T KETOHOB, J1eTKO OKHC/IAKTCSH, —
BEPHO TOJIbKO A

+BepHO TOJILKO b
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BepHBI 00a yTBePIKAeHUS
00a yTBepsK/ieH!s] HeBepHbI

B njenu npeepamenuii CH3—CH>—OH - X - CH3—COOH BenjecTBoM X fIB/IsIETCS
CH=CH

CH»=CH>

CH3—CHCl

+CH3—CH=0

B nenu npeppamennii X —722%" 5 CH;—CH=0 — 5 Y

BemecTBaMi X U Y COOTBETCTBEHHO ABJ/IAIOTCS
3TUJIEH U 3TaHOJI
3TaHOJ/I M YKCYCHas KUCJIOTa
+areTuieH U 3TaHO/
aleTU/IeH U YKCyCHas KUC/I0Ta

dopmab/ieruji MOXKHO MOJTYYHTh
KPeKUHI'OM MeTaHa

ruzipartalyei aleTyuaeHa
+0KHC/IeHreM MeTaHo/a
TH/IPOJTU30M XJIOpMeTaHa

Taoauna 15
MeTtoauKa npoBeieHUs1 KOHTPOJIs
[TapameTpbl MeTOUKH 3HayeHue rapameTpa
[Ipefen nUTeILHOCTH BCETO KOHTPOJIS 15 MUHYT
ITocyiemoBaTeIbHOCTL BEIOOPA BOMPOCOB CrnyuaitHas
[IpepiaraeMoe KOJIMUeCTBO BOIIPOCOB 5

Kpurepuu orieHKu:

- 5 0a//I0B BBICTABJISIETCS CTY/I€HTY, KOTOPBIM TIPAaBUIBHO BBITIONHSIET 5 TECTOBBIX 3a/[aHUIA;
- 4 6as1/1a BBICTAB/ISIETCS] CTY/IEHTY, eC/TH MPAaBUIbHO PelieHo 4 TeCTOBBIX 3ajaHusl.

- 3 6as1a BBICTAB/ISIETCS CTY/IEHTY, eC/TM MPABU/ILHO PellleHO 3 TeCTOBBIX 3a/JaHMUSI

CamocrosTe/bHasi paboTta
(JomaiiiHee 3a/jaHMe)

§19, ynp.1-5

3afaHus /151 CaMOKOHTPOJISA
1.YcTaHoBUTE COOTBETCTBUE MEX/Y UCXOJHBIMU Bell|eCTBaMH ¥ OCHOBHBIM MPOAYKTOM peaKLu1
NCXOIHBIE BEIIIECTBA
A) CH=C—CH3 + H20
b) CH3—CH>—CH=0 + Cu(OH)>
B) CHs—CH>—CH=0 + H»
I') CH3—CHOH—CH3 + CuO

IMMPOAYKT PEAKIIN
1) CH3—CH>—CH=0
2) CH3—CO—CHz3
3) CH3—CHOH—CH3
4) CH3—CH>—COOH
5) CH3— CH,—CH>OH
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Tema 2.11 Kap06oHoBbIe KHC/IOTHI

KoHTponupyemble 3HaHHUA: orpefeseHye, KaaccuUKalio, HOMEHK/IaTypy, CBOMCTBa,
Cr1oco6blI MoJIyyeHust ¥ IpUMeHeHre KapOOHOBBIX KHCJIOT;

- BellleCTBAa U MaTepuasbl, LIMPOKO HCMO/b3yeMble B TpAaKTUKe: OpraHhyecKue
KHCJIOTBL.

ymeHud: -00BSICHATD: peaKL[I/IOHHOI\/’I CIIocoOHOCTH OpraHrn4YeCcKnx COEAPIHEHI/IIZ oT
CTpOE€HHA HX MOJIEKYJI; BBIIIOJIHATD XUMHWUYECKUHN SKCIIEpUMEHT 110 pPAaCII03HdABAHWIO
BaKHEHIIINX OpraHM4eCKuX BeIeCTB, MOJYYeHHWIO KOHKPETHBIX BeIlleCTB, OTHOCAIHUXCA K
HN3YyUE€HHBIM K/laCCaM COEAHHEHHﬁ;

Bonpocsl ayia onpoca

1. ITonsiTve 0 KApOOHOBBIX KUC/IOTaX U UX KIacCUUKaLIS.

2. DJIeKTPOHHOE U TIPOCTPAaHCTBEHHOe CTPOeHKe KapOOKCH/IBHOM IPYTIIIHL.

3. T'omosoruueckuii psii TIpeJesbHbIX OJHOOCHOBHBIX KapOOHOBBIX KHC/IOT, UX
HOMEeHK/IaTypa U U30MepHusl.

4. MexXMoseKy/sipHble BOJOPOZHBbIE CBs3U KapOOKCWIBHBIX TPYI, WX BAWSHUE Ha

¢du3rueckre CBOMCTBAa KADOOHOBBIX KHCIIOT.

5. XuMuueckre CBOMCTBa KApOOHOBBIX KUC/IOT. Peakinu, WITFOCTPUPYIOLHEe KUCTOTHbIE
CBOMCTBA Y UX CPaBHEHHE CO CBOMCTBAMM HEOPraHMYeCKHX KUC/IOT.

6. OOpa3oBaHve (GYHKIMOHA/IBHBIX TMPOM3BOAHBIX KapOOHOBBIX KHCJIOT. Peakiuu
3TepuUKaLi. AHTHIPHU/IbI KAPOOHOBBIX KUC/IOT, UX TIOJIyUeHHe U TTPUMEHEHHE.

7. Cnocobbl T1o/yueHUst KapOOHOBBIX KUCTOT. OT[e/bHbIe TPEACTaBUTEM U UX
3HaueHre. OOIUe CrIOCOObI MOyUeHUs: OKHUC/IeHHE ajKaHOB, aJIKEHOB, TIEPBUYHBIX CIMPTOB,
anbJeruoB.

Kpurtepuu onieHKH 001jie /1/Is1 yCTHOTO OTBETa
Oneska «5»:

* OTBET MOJIHbIN U MPaBU/IbHBIM HA OCHOBAaHUU M3YyUeHHBIX TeOpUH;

* MaTepuasl U3/I0)KeH B OTpe/ie/IeHHOM JIOTMUeCKO# Moc/ieJoBaTe/IbHOCTH, TUTepaTyPHbIM
SI3BIKOM;

* OTBET CAMOCTOSITE/IbHBIM.

Onenka «4»:

* OTBET MO/HbIN U MPaBU/IbHBINA Ha OCHOBAaHUU W3YUYeHHBIX TeOpUi;

* MaTepua/ M3/I0)KEH B OIMpe/le/IeHHOM JIOTHUecKOM II0C/ie/[oBaTe/TlbHOCTH, TIPU 3TOM
JIOTyIIIeHbl /IBe-TPHU HECYI|eCTBeHHbIe OILIMOKH, HCIpaB/leHHble T0 TpeOOBaHMIO
YUUTes.

Onenka «3»:

* OTBET TIOJTHBIM, HO TIPHU 3TOM JOMYyIlleHa CyI[eCTBeHHasi OIMOKa WM OTBET HEMOJIHBIMH,

HECBSI3HBIH.
OneHka «2»:

* Py OTBeTe OOHApPY)KeHO HerNOHWMaHHe YJalllUMCs OCHOBHOI'O COZiep)kKaHHs yueGHOTO
MaTepHaja WIH JOMYIIeHbl CYIleCTBeHHble OIMOKH, KOTOpbIe YUalluiCs He MOXKeT
WCTIPaBUTD TIPU HAaBOZSAIIUX BOMPOCAX YUUTEJIS.

Onenka «1»:
* OTCYTCTBHE OTBeTa.

IIpakTnueckas pabdora
Kap6oHOBbIe KMC/TOTHI (MHCTPYKLHS 0 BBITIOJTHEHHIO Ha TP 288).
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]_[ef[bl HCC/1eJ0BaThb Hd MMPAKTUKe (1)I/I3I/I‘-IECKI/IG 1 XMMUUeCcKHe CBOMCTBA Kap6OHOBbIX KHUCJIOT.

Kpurepuu ouieHKH 00111e /i/Isi BBITIO/THEHHA MPAKTHYeCKOH PadoThI
5 6a/10B:
paboTa BBINOJ/THEHA ITOJTHOCTBIO U MPABU/IBHO, C/Ie/IaHbI ITPAaBU/IbHbIE HAO/TIOZEHUS U BBIBO/IBI;
9KCTMIEPUMEHT OCYIECTBJIEH I10 MJIaHy C YYeTOM TeXHWKH 0e30macHOCTH W TpaBWJI pabOThI C
BeIL[eCTBaMH U 000pyJ0BaHUEM;
TIPOSIB/IEHbI OPraHU3AlMOHHO-TPY/AOBbIe YMeHUs (T0/Iep>KUBAOTCSl UACTOTa pabouero mMecra u
TIOPSIIOK Ha CTOJIe, 5KOHOMHO HCIIO/Ib3YIOTCSI pEAKTHBBI).
4 6amna:
paboTa BBITIOJIHEHA MPABU/ILHO, C/e/IaHbl TPaBUIbHbIE HAOMIOJEHNs] U BBIBOJbBI, HO MPU 3TOM
9KCTIEPUMEHT TIPOBeZIeH He TIOJTHOCThIO WM ZIOMYIIleHbI HeCylleCTBeHHbIe OIMOKU B pabore ¢
BeIL[eCTBaMH U 000pyJ0BaHUEM
3 dayna:
paboTa BBITIO/IHEHA TMPABUIbHO HE MeHee UeM HAarloJIOBUHY W/IM JIOMyleHa CyIieCTBeHHast
oirMbKa B X0/le SKCIIEPUMEHTA, B 00BbCHEHUU, B OOPMIEHHM PabOThI, B COO/TIOIEHUH TTPABUIT
TeXHUKW Oe3ormacHoCTH Tipy paboTte c BelljecTBaMu U 000pyj0BaHKEM, KOTOpasi UCIIPAB/ISeTCs
10 TpeOOBAHUIO YUHTEIS.
2 6anna:
JonyliieHbl fiBe (1 Oosiee) CyiecTBeHHble OIMMOKW B XOZle SKCIIEPUMEHTA, B OObSICHEHWH, B
opopmneHnun paboTel, B COOJFOJEHWM TIPaBWJI TEeXHWUKH 0e30macHOCTH TIpu  paboTe ¢
BelllecTBaMH U 000py/J0BaHKEM, KOTOPbIE YUAII[MICS He MOXKET UCITPABUTB JiaXKe 10 TpebOoBaHHIo
YUUTEIS.
1 6amwn:
paboTa He BBIMOJIHEHA, Y yUalllerocst OTCYTCTBYIOT SKCIIEPUMEHTA/IbHbIE YMEHHUSI.

@DoH/, TECTOBBIX 3aJjaHUM [I7151 TEKYILlero KOHTPOJIsl 3HaHUH 110 Teme:

Bbibepume 00uH NpasuwibHbIX 8APUAHM:

dyHKIMOHaIbHAs rPyTa KaApOOHOBBIX KUC/IOT Ha3bIBAETCS

KapOOHUTbHOM

THU/IPOKCUIBHOU

+KapOOKCUTLHOM

CN0KHO3(HPHOU

Pearmpyer ¢ aMMHa4YHbIM PpacTBOPOM OKCHJA cepe0Opa, JaBasfd PpeaKI{HI0
«cepeOpsAHOro 3epKajia», C/IeAYIoIasi KHC/I0Ta

+MeTaHOBast

JTaHOBast

MaJIbMUTHHOBAST

OJIEeTHOBAst

O0ecuBeunBaeT OPOMHYI0 BOJy C/IeAyHOIIasi KHUC/IOTa
TIa/TbMUTHHOBAST

+0JIeMHOBast

CTeaprHOBast

yKCyCHast

Ykaxkure hopMyJ1y Hernpe/je/IbHOM KHUC/IOTHI
C15H31COOH
CH3COOH
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HCOOH
+C17H31COOH

C yBesinueHreM yuc/ia aTOMOB yrjiepoja B MoJIeKyJ/iaxX npe/je/1bHbIX 0AHOOCHOBHBIX
KHCJ/IOT UX PacCTBOPHMOCTh B BO/i€e

+yMeHbIlIaeTCs

YBe/JIMUNBaeTCsa

yBeJ/IMUMBaeTCs He3HAUNUTE/ILHO

He U3MeHAeTCd

Ykaxure hopMyy KHC/I0ThI, IBJISIIOIIENCA a/b/leru/J0KNUCI0TON
C17H31COOH

+HCOOH

CH3COOH

C15H31COOH

YKcycHas KMC/I0Ta He pearupyet O C/IeyILUM MeTa/l/IOM
Zn
Mg
+Cu
Ca

YKCYCHHH KHC/I0OTA He B3aHMOﬂEﬁCTBYET C
NaHCOs3

NazSiOs3

NaOH

+CO2

HanuinmuTe ypaBHeHHe peaklUuM OKCHU/JA MarHus C YKCyCHOW Kuciaorou. OTBer pAaiiTe B
BU/le CyMMbI K03¢)GHULIIeHTOB B ypPaBHeHUH PeaKI[ul
+5

A D3

B xope peakijuu 3TepuuKauu KapOooHOBbIe KHC/I0ThI PearupyoT
C MeTajljlaMu

C OCHOBaHUSIMU

+CO cnupTaMu

C KHC/I0TaMU

OJ1eHOBasA KMC/IOTA He B3aUMO/EHCTBYET C PacCTBOPOM
6poma

+alleTata HaTpust

TU/IPOKCH/Ia HATPHSI

nepMaHraHaTa Kanus

Onpepaenure BemiecTBo X B C/iefiyloiieii cxeMe nMpeBpalleHHit:
MeTaHo/J — X — YKCyCHasi KHC/IOTa

sTrdopmMuar

3TaHaJTb

MeTaHa/lb
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+MeTu/Manerar

MeTo1Ka TpoBe/ieHUs1 KOHTPOJISI

[TapameTpbl METOUKH 3HayeHue rapaMeTpa
IIpenen ganTEILHOCTHA BCETO KOHTPOJIS 15 MuHyT
[TocnenoBaTeIbHOCTL BEIOOpPA BOITPOCOB CrnyuaiiHas
IIpenyiaraemMoe KOJMUeCTBO BOIIPOCOB 5

Kputepuu oLieHKH:

-5 0a/UTI0B BBICTAB/SETCS CTYAEHTY, KOTOPBIM TIPAaBUBHO BBITIOJHSIET 5 TECTOBBIX
3a/laHui;

- 4 6a/1a BBICTABJISIETCS CTY/IEHTY, €C/IM MTPABU/ILHO PeIleHOo 4 TeCTOBbIX 3aJlaHUS.

- 3 6as1a BBICTABJISIETCS CTY/IEHTY, eC/IU TPABUIBHO PellieH0 3 TeCTOBbIX 3aZlaHus

CamocrosTebHass pabora
(JomaiiHee 3a/jaHue)

§20, ynp.1-18
3afaHus AJ11 CAMOKOHTPOJIS

1. M306bITOK MypaBbHMHOW KUCIOTHI TipopearupoBan ¢ 200 r 6,1%-HOro pacTtBopa CH/IMKaTa
Hatpust. OnpefiesiuTe Maccy oOpa30BaBIIerocs 0cazKa.

2. B xope peakuuu 46 T YKCyCHOW KWUCJIOTBI C 46 T 3TaHona B [PUCYTCTBUU
KOHLIEHTPUPOBAHHOM CEPHOM KHUCIOTHI 0Opa3oBanoch 54 T 3twiauerara. OripefesTe BbIXOZ
peakiLyM 3TeprdUKal1K.

3. Cmechb rusipokapOoHaTa HaTpHsi M KapOOHAaTa HaTpHsl TOJIHOCThIO TipopearupoBasia ¢ 300 r
14%-Horo pacTBopa yKCycHOM KucaoTel. [Ipu aTom Beigenunock 11,2 i1 (H.y.) rasa. Onpegenvre
MacCCOBYIO JI0/TF0 KapOoHaTa HaTpusi B UICXOAHOU CMeCH

Tema 2.12. IIpon3BoHbIe KAPOOHOBBIX KUC/IOT

KoHuTposupyemble 3HaHUA: oOrpefesieHUe, KaacCU(UKalMO, HOMEHK/IATypy, CBOMCTBa,
CTIOCOOBI MOJTyYeHUs! ¥ TIPUMEHEeHHe CJIOKHBIX 3(HPOB;

- Bell[eCTBa U Marepuasbl, IIMPOKO UCIOMb3yeMble B TpaKTUKe: JKUPbI, MbUIa U
MOMOIIIMEe CPeJCTBa;

yMeHHs: -O0bSCHSTb: PEaKLMOHHOW CMOCOOHOCTM OpPraHWYecKUX COeJUHEHUM OT
CTPOEHMS UX MOJIEKYIT;

Bonpocs!i jJisi onpoca

1.CTpoeHue ¥ HOMEHK/IAaTypa CJIOKHbIX 3(UpPOB, MEXK/IacCcoBasi H30MepUsi C
KapOOHOBBIMU KUCIOTaMHU.

2. Crioco6nl MoyueHUs] CI0KHBIX 3(GupoB. OOPaTHUMOCTh peaki[uu 3TepuduKaluu u
(hakTOpBI, BAUSAOIIME Ha CMelljeHre PaBHOBEeCHS.

3. OG6pa3zoBanue caoXHbIX TmonuddupoB. ITlomaTunenTtepedranar. JlaBcaH Kak
rpe/CTaBUTe/Tb CAHTETUYECKUX BOJIOKOH.

4. XuMryecKre CBOMCTBA U NMPHUMeHeHUe CJI0KHbBIX 3(UPOB.

5. JKvpbl Kak C/1I0’KHbIe 3(UpPbI TJIMLIepUHA.
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6. KapOoHOBbIe KHC/IOTBI, BXO/SIIME B COCTAaB >KUPOB. 3aBUCHUMOCTh KOHCHCTEHIIUH
JKUPOB OT X COCTaBa.

7. XuMH4ecKre CBOMCTBA XKUPOB: TU/IPOJIM3, OMbLIEHUE, TUAPUPOBaHre. bruonornyeckas
POJIb )KUPOB, WX HCTO/Ib30BaHUE B OBITY U TIPOMBIILJIEHHOCTH.

8. Cosit KapOOHOBBIX KUC/IOT. Mbla.

9. CriocobbI mo/TyueHUst COJiel: B3auMOjieliCTBUe KapOOHOBBIX KHCJIOT C MeTaslJlaMHu,
OCHOBHBIMM OKCH/]JaMH, OCHOBAHUSIMU, COJISIMU; I11€JIOUHOM TUAPOJIN3 CTI0XKHBIX 3(PUPOB.

10. XuMuHueckre CBOMCTBA Co/eii KapOOHOBLIX KHCJ/IOT: TM/POJIM3, PeaKIMd HOHHOIO
oOMeHa.

11. Mpbina, CyLUHOCTh Morolero jAelctBusi. OTHOIEHHMe MbUIa K >KeCTKOW Boje.
CuHTreTrueckue momwiue cpeactsa — CMC (zeTepreHTsl), UX NMPeMMYyILeCTBA U HEJOCTaTKU.

12. TlonyueHue CcOXHBIX 3¢GUPOB peakiueld 3Tepudukanuu. CioxHble 3(GUpPLI B
rpupofe, ux 3HaueHue. [IpumMeHeHUe C/I0XKHBIX 2()UPOB Ha OCHOBE CBOMCTB.

13. JKuphbl Kak cy10xKHbIe 3¢upbl. Kinaccudukaliys KUpoB. XuMHUUYecKre CBOMCTBA KUPOB:
TU/IPOJIN3 Y TUIPUPOBaHUe KUIKUX KUPOB. [IpriMeHeHe >KUPOB Ha OCHOBe CBOMCTB. Mbua.

KpuTtepuu onjeHKH 001jHe /1A YCTHOT'0 OTBETa
OrneHKa «5»:

* OTBET MO/HbIN U MPaBU/IbHBINA Ha OCHOBAaHUU W3YUeHHBIX TeOpUi;

* MaTepuas U3/0KeH B OTpe/ie/IeHHOW JIOTUUeCcKOo# Moc/ejoBaTe/IbHOCTU, TUTepaTypPHbIM
SI3BIKOM;

* OTBET CaMOCTOSTEe/IbHBIH.

OueHka «4»:

* OTBET MOJIHbIN U MPaBU/IbHBINM HA OCHOBAaHUU M3YyUYeHHBIX TeOpUH;

* MaTepuas W3/I0KEH B OIpe/ie/IeHHOW JIOTMYeCcKol T0C/iefjoBaTeTlbHOCTH, TIPU 3TOM
JIOTyIIleHbl  [IBe-TPHU HeCYI|eCTBeHHble OLIMOKH, WCIpaBleHHble T0 TpebOBaHUIO
YUUTeTSI.

Onenka «3»:

* OTBET TOJIHbIM, HO TIPU 3TOM JIOMYIlleHa CYyIL[eCTBeHHas OIIMOKA WM OTBET HEMOJIHBIH,

HEeCBS3HBIHN.
OneHka «2»:

* 1Ipy OTBeTe OOHApY)KeHO HEMOHWMaHWEe YYall[UMCsi OCHOBHOTO COZiep>KaHUsl yueOHOro
MaTepuana WIA [JOMYyIeHbl CylleCTBeHHbIe OIMMOKM, KOTOpble yJallluiics He MOXKeT
WCIIPaBUTh MPU HABOJSAIIUX BOMPOCAX YUUTEISI.

Onenka «1»:
* OTCYTCTBHE OTBeTa.

@DoHJ, TECTOBBIX 3a[jaHUM [I71s1 TEKYIIlero KOHTPOJIsl 3HaHUH 110 Teme:

Bbibepume 00uH npasuibHbIX 8apUaHmM:

B3aumo/ielicTBHe NPONUOHOBON KMC/I0THI C 3TU/I0BBIM CIIUPTOM Ha3bIBaeTCsl peakLyeii:
rUpaTaruy,

+3TepuduKaLiyu,

TU/IPUPOBaHUs,

HeuTpam3aLyu.

CoeiHeHHe KaKOH CTPYKTYPbI MOKHO OTHECTH K BOCKaM:
CH3COOC16H33,
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+C15H31COO0C16H33,
C15sH31COOC;Hs,
CH»=CH-COOC3Hj-.

CooTtHecure:

THII BellleCTBa: dhopmyia:

1) cnoxkHbIi 3¢up, a) CH2-O-CO-C17H3s
2) BOCK, CH-0O-CO- Cy7H3s
3) Kup, CH>-O-CO- C17H3s5
4) MbITO. 6) CisH31COOCgH37,

B) C17H35COONa,
r) CH3-COOCH:zs.
6. CooTHecure:

MCXO/IHbIE BellleCTBa: THUI peaKIvn:

1) C17H33COOH + H; -

2) CH3-CH»-COOH + CH3OH - a) OMbl/IeHMe,

3) CH2-O-CO- C17H33 0) ruaposus,
CH-O-CO- Cy7H3z + 3 NaOH - B) 3TepudUKarus,
CH2-O-CO- C17H33 ') TUAPUPOBaHUE.

4) CH3COOCsHy + H.O —

I'oMo0/10roM MypaBbHHO#N KHC/I0THI SIB/IAAETCSA KUC/IOTA:
OJIeMHOBaH,
1[aBe/ieBas,
+Mac/sHas
OeH30MHasl.

MonsipHasa mMacca mpeAeIbHOM 0/JHOOCHOBHOH Kap0OHOBOM KHMCJIOTHI paBHa 284 r/mMo/ib.
Yuc/10 aTOMOB YI/Iepojia B 3TOM KHC/I0Te PaBHO:

15,

16,

+17

Kakoe 13 BeliecTB NMposAB/IsAeT Haubo/iee CHIbHbIE KHCIOTHBIE CBOMCTBA:

+HCOOH,

CH3-COOH,

CH3-CH2-COOH

CH3-CH>-CH>-COOH.

PeaKHHEﬁ BTEPI/I(I)I/IKHI_[I/II/I Hd3bIBAeTCHA B3aI/IMO}I[EI‘/‘ICTBI/Ie:
KHCJIOTEI CO Ie/1I04YbH0

+KUCIIOTBI CO CIIUPTOM,

KHCJIOTHI C I'a/IOreéHaMU,

KHUCJIOTHI C MeTa/lJ/IaMH.

CooTHecuTe:
THII BeIecTBa: NMPHUPoO/a BelljecTnBa:
a) CJIoXKHBIe 3(DUPHI TIMLePUHA U BBICILIAX
1) Bockw, KapOOHOBBIX KHCJIOT,
0) cio>xHbBIE YPUPHI BHICIITNX KapOOHOBBIX
2) >KUPBI, KUCJIOT Y BBICILIUX CITUPTOB,
B) HaTpUeBbIe U KaJMeBble COMMM BBICILIUX
3) MbUIa KapOOHOBBIX KUCJIOT,
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I') IPOU3BO/[HBIE KAPOOHOBBIX KUC/IOT, B KOTO-
4) cnokHble 3GUpkI. PBIX aTOM BO/IOPOZia KapOOKCH/ILHOM TPYIITIBI
3aMellleH Ha yT/1eBOAOPOAHbBINA paJUuKal.
CooTHecuTe:
HCXOJHBIE BeIecTBa: THUI peaKLuu:
1) CH3-CH>-COOCH3 + H.O -
2) CH»-O-CO-C17H3s

CH-O-CO-Cyi7H3zs + 3 KOH - a) OMbl/IeHue,

CH>-O-CO-C17H3s 0) ruzpupoBaHye,
3) CH>-O-CO-C17H33 B) sTepudUKalus,

CH-O-CO-Cy7H3z + 3 Hz - T') TUAPO/IU3.

CH»-O-CO-C17H33
4) CH3-COOH + C;Hs0OH -

Kakoe 13 BeliecTB BbINajaeT U3 001ero psija:
TpHOJIear I/IMLIePHHA,

+TPUHUTPAT TJIULIEPHHA,

TpHUCTeapar I/IULIepHHa,

TPUIMA/ILMUTAT TIULIepHHA.

I'upom30M )KHPOB NMOTYyYalT KUCIOTY:

YKCYCHYIO,

OeH301iHY1O,

II]aBeJIeBYHO,

+CTeapyHOBYIO.

MoisipHasa Macca mpeje/TbHONH 0JHOOCHOBHOW KapOOHOBOW KHC/JI0THI paBHa 256 r/MoJib.
Yuc/10 aTOMOB yI/Iepojia B 3TOH KHC/I0Te PaBHO:

+15,

16,

17,

18.

MeTo/IMKa TIPOBe/IeHUsT KOHTPOJISI

[TapameTpbl MeTOIUKH 3HayeHue rapameTpa

[Ipegen nUTEILHOCTH BCETO KOHTPOJIS 15 MUHYT

ITocyieoBaTeIbHOCTL BEIOOPA BOMPOCOB CnyuaiiHas

Hpe,zmaraeMoe KOJIMUeCTBO BOIIPOCOB 5

Kpurepuu orieHKu:

-5 0a/UIOB BBICTAB/SIETCS CTYZEHTY, KOTODbIM TPAaBUIBHO BBITIOJMHSIET 5 TECTOBBIX
3a/laHUl;

- 4 6aJ/1a BBICTABJISIETCS CTY/IEHTY, eC/IM TTPABUILHO PeIieHOo 4 TeCTOBbIX 3a/laHuSI.

- 3 6as1a BBICTaB/ISIETCS CTY/I€HTY, eC/IU MPAaBUIBLHO PellieHo 3 TeCTOBbIX 3aJjaHUs

CamocrosTennbHas pabora
(JomaiHee 3afaHue)

§21, ynp.1-12
Tema 1.9.1 AMHUHBI

KoHTponiupyemble 3HaHHUA: oOrpefiesieHde, KaaccuuKalio, HOMEHK/IaTypy, CBOMCTBa,
CrocoObl TI0JTyYeHUsl ¥ TIPUMeHeHue YT/IeBO/IOB;
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- BellleCTBAa M MaTepuasbl, IIMPOKO MCMO/b3yeMble B TIpPaKTHKe: TJII0K03a, (PYKTO3a,
KpaxmaJi, caxapo3a, L|eJI/IF0/103a;

ymeHud: -00BSICHATD: PeakiiMOHHYIO CIIOCOOHOCTh OpraHn4yeCcKux COE,E[I/IHGHPIFI oT
CTpOE€HHA HX MOJIEKYJI; BBIIIOJIHATD XUMHUYECKUN SKCIIEpUMEHT 110 pPAaCII03HdABAHWIO
BaKHEHIIINX OpraHrM4eCKuX BeIeCTB, MOJYYeHHWI0O KOHKPETHBIX BeIlleCTB, OTHOCAIUXCA K
HN3YyUE€HHBIM K/1laCCAM COG,HI/IHEHI/II‘/JI;

Bonpocsl aia onpoca
1. TTonsite 06 yrieBozax. Knaccudukamus yrieBogoB. MOHO-, W- U TTO/IMCAaXapU/Ibl,
TIpe/ICTaBUTENN Ka)K0W ITPYMIIbl YI/1€BO/OB.
2. Buosioruueckast poJib YTIeBOZIOB, UX 3HaUeHUe B )KU3HU YesloBeKa U 001jecTBa.

3. MoHocaxapuzpl. CTpoeHHMe U oONTHUecKass W30MepUss MoOHOcaxapuzoB. Ux
K/IaCCU(UKALIMS 110 YMC/Ty aTOMOB yTJIepo/ia ¥ pUpo/ie KapOOHUTIbHOMW TPYTIIIBL.

4. @opmynel @uinepa u Xeyopca i U300paKeHHsT MOJIEKYJ MOHOCAXapHU7OB.
OTtHeceHre MOHOCaxapuzoB K D- u L-psiny. BaxHeliive npejcTaBUTe/ M MOHO3.

5. I'moko3a, cTpoeHue ee MOJIeKY/bI U (pU3nyeckue cBOMCTBa. TayTromepus.

6. XuMHUeckre CBOMCTBa T/IFOKO3bI: peakld 10 albJeruAHOou rpyrre («cepeOpsHOro
3epKajia», OKHMC/JIeHWe a30THOM KMCJIOTOW, TuApUpoBaHue). Peakiuy T/IIOKO3bl  Kak
MHOT0aTOMHOTO CIMPTa: B3aUMO/IeCTBUE TIFOKO3bl C ThApokcuaoM meau(Il) mpu komHaTHOM
TeMIiepaType 1 HarpeBaHUH.

7. PazmuHble TUMBI Opo’keHUsl (CITUPTOBOe, MOJIOUHOKHCIIOe). ['iroKo3a B mpupoe.
buonoruueckas posib U MpuMeHeHUe TTH0KO3bI.

8. ®dpykro3a Kak u3omep I/It0K03bl. CpaBHeHUE CTPOEHUS] MOJIEKY/Ibl U XUMHUYECKUX
CBOWCTB TJTFOKO3bI U PpyKTO3bl. PPYKTO3a B IPHUPOJIE U ee OUOIOTHYeCKast POJib.

9. ucaxapuzel. CrpoeHwe  aucaxapuzsioB. Crnocob  cowieHeHUs  I[UKJIOB.
BoccranaBnvBarolle ¥ HeBOCCTaHAB/IMBAIOILMe CBOWCTBA [AMCAXapUOB KakK CleJCTBUe
COUJIeHeHHsI LIMKJIa.

10. CtpoeHve ¥ XUMHYeECKHMe CBOMCTBA Caxapo3bl. TexHO/JIOrMyeckue OCHOBBI
MIPOM3BO/CTBA caxapo3bl. JIakTo3a 1 MasbTo3a Kak M30Mephl Caxapo3bl.

11. TTonmucaxapugel. O61miee cTpoeHue mosMcaxapuzioB. CTpoeHre MOJIEKYJIbI KpaxMaria,
aMus03a M amusornekTuH. dusnmyeckre CBOWCTBA KpaxMmasa, ero HaxOXJeHWe B MpUpoOfe U
Ouosiornyeckast posib. ['/TMKOTeH.

12. Xumuueckue CBOHCTBa Kpaxmasna. CTpoeHHe 3/1eMEeHTapHOro 3BeHa LeJTFO/I03bI.
BnusiHue cTpoeHMs TONMMMEPHOM Lienmy Ha (U3MUYecKre U XMMHUeCcKhe CBOMCTBA LeJITHOJIO3bI.
'uaponus 11e1110103b1, 06pa3oBaHKe C/IOKHBIX 3()MPOB C HEOPraHWYeCKUMHU U OpraHWYeCKUMU
KHC/IOTaMH.

13. TloHsiTHe 00 MCKYCCTBEHHBIX BOJIOKHAX: alleTaTHBIN ILEJK, BUCKO3a. HaxoxxaeHue B
Mpypo/ie ¥ 6roiorrueckKast posib Lie/r0/103bl. CpaBHEHHEe CBOMCTB Kpaxmaia ¥ LeJITH0/I03bI.

KpuTtepuu oneHKH 001ue /i/isi yCTHOTO OTBeTa
Onenka «5»:
* OTBeT MOJIHbIA Y MPaBU/IbHBINM Ha OCHOBAHWU U3yUY€HHBIX TEOPUl;
* MaTepuas U3/0KeH B OIpe/ie/IeHHOM JIOTMUeCcKOM Moc/ej0BaTe/IbHOCTH, TUTepaTypPHbIM
SI3bIKOM;
* OTBET CAMOCTOSITE/TbHBIMN.
Onenka «4»:
* OTBET MOJIHbIM U NPaBU/IbHBIM HA OCHOBAHUU M3YUYeHHBIX TeOpUH;
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* Marepual WU3/0KeH B ONpeJe/eHHON JIOTMYeCcKOM IO0C/Ie0BaTeIbHOCTH, TIPU 3TOM
AOITYIIl€eHbI [ABe-TPU HeCYLleCTBEeHHbIE 0].HH6KI/I, HCIIpaBJ/IEHHBIE TI0 TPE60BaHI/II'0
yuuTess.

Onenka «3»:

* OTBeT HOHHBIﬁ, HO IIpHW 3TOM [AOIIyIieHa CyIieCTBeHHasa OH_H/I6Ka U/ OTBeT HeHOHHLIﬁ,

HECBSI3HbIN.
OueHka «2»:

* TIpY OTBeTe OOHAPYKEHO HETIOHMMaHWe yYall[UMCS OCHOBHOIO COZEpP)KaHUs yueGHOro
MaTepHa/ia WM [OOIIylleHbl CYIjeCTBeHHbIe OH_H/I6KI/I, KOTOpbIe yan_U/H\;ICH He MOXeT
VCTIPABUTB TIPY HABOJALIMX BOIIPOCAX YUMTeJIs.

OuneHka «1»:
¢ OTCYyTCTBHE OTBETA.

IIpakTHyeckas padora Ne 6
YrneBogpl (MHCTPYKLKS 10 BBIMOJIHEHUIO Ha cTp 290).

Lenw: uccienoBaTh Ha TMPAKTHKe (U3UUECKHE M XUMHUECKHEe CBOWCTBA T/IHOKO3bI, Caxapo3bl,
KpaxmaJia.

KpuTtepuu onjeHKa NpakTHYeCKOH padoThl

5 6aoB:

paboTa BhINOJTHEHA MTOJTHOCTHIO U MPABU/IBHO, C/le/IaHbl PABU/IbHBIE HAOJIIOAEHUS U BBIBO/IBI;
9KCTIepUMEHT OCYILeCTBJIEH IO TJIaHy C Y4eTOM TeXHUKUA 0e30TMacHOCTU W TpaBWI pPabOThI C
BeIlleCTBaMH U 000pyI0BaHUEM;

TIPOSIB/IEHBI OPTaHU3al[MOHHO-TPY/IOBble YMeHHUsI (TIOZIep)KUBAOTCS YMCTOTa paboyero mMecta u
TIOPSIZIOK Ha CTOJIe, 5KOHOMHO MCIO/b3YIOTCSl PeaKTHBBI).

4 6anna:

paboTa BbINOJTHEHA TIPAaBU/IbHO, CZie/laHbl MPaBU/IbHbIE HAOMIONEHUS U BbIBO/bI, HO TP 3TOM
9KCTIepUMEHT TIPOBeZieH He TIOJTHOCThIO WM ZOMYIIeHbl HeCylljeCTBeHHbIe OIMOKU B paboTe ¢
BelllecTBaMH U 000py/i0BaHHEM

3 basna:

paboTa BBITIONIHEHA TMPAaBUIbHO He MeHee YeM HarloJIOBUHY WM [IOTYIIeHa CyIleCcTBeHHast
omrbKa B X0/ie SKCIIeEPUMEHTa, B 00bsICHEHUH, B 0(DOpPMJIEHUH pabOThI, B COO/IIOI€HHUN TIPAaBUJI
TeXHUKHM 0e30racHOCTH TIpu paboTe C BellleCTBaMU M 000pYy/j0BaHHEM, KOTOpasi UCITPABJISIETCSI
1o TpeOOBAHUIO YUUTEJISI.

2 banna:

JonyieHsl fBe (1 Oosiee) CyiecTBeHHble OMIMOKKA B XO/le JKCIIepUMEHTa, B OOBSCHEHWH, B
oopmsieHnr paboTel, B COOMIOJEHUM TIpaBW/ TEeXHUKU 0Oe30macHOCTH mpu  pabore C
BelllecTBaMH U 000py/J0BaHKEM, KOTOPbIE YUAII[MICS He MOXKeT UCIIPABUTh JiaKe 10 TpeOoBaHHIO
YUHTEJIS.

1 6amn:

paboTa He BBIMOJIHEHA, Y YUaIl[eroCsl OTCYTCTBYIOT KCIIEPUMEHTa/IbHbIE YMEHHUS.

@DoHJ, TECTOBBIX 3aJJaHUM [I7Is1 TEKYIIIero KOHTPOJIsi 3HaHUH 110 Teme:
Bbibepume 00uH npaguibHbIX 6APUAHM:

MonekynspHas ¢popMyJ/ia KJ1eT4aTKi
C6H1206
(C5H804)n
(C5H1005)n
+(C6H1005)n
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Kakoii cBfi3b10 CcOeiTHEHbI 0CTAaTKM /IBYX MOHOCAXapU/i0B B MoJIeKyJle Jucaxapu/ja
[TenrtuHOM

+I"nMuKo3ugHON

Bopgopoanoii

Makpospruueckou

Jl1A MOHOCaxapH/l0B XapaKTepHbI CBOMCTBA
IInoxast pacTBOPUMOCTS B BOJie

Bricokue TeMIieparypsl I/1aB/IeHUst

+CraiKum BKyC

Bce BepHO

K BoccTaHaB/IMBaKOIIMM JUcaxapU/iaM He OTHOCUTCH
+Caxapo3sa

MasnbTo3a

Lesronosa

JlakTo3a

3a0o/sreBaHNe caxapHbIM /Ha0eTOM BbI3BAHO MOBBILIEHHEM CO/I€P)KaHHEM B KPOBH
Caxapos3sbl

Pri60351

+I" oK 03b1

@pYyKTO3bI

YeM MOXKXHO OT/IMUMTD I/THOK03Yy 0T (pPyKTO3bI
Xnopugom xese3a (I1I)

PackasieHHOW MeJHOM MPOBOJIOKOU

BpomMHoI1 Bog0M

+Peak1ueli cepeOpsTHOTO 3epKasia

3 yka3aHHBIX yI/IEBO/I0OB He OKUC/ISIETCS aMMHAYHbIM PacTBOPOM OKCH/Ia cepedpa
I'moko3a

ManbTo3a

JlakTo3a

+Caxapo3sa

B mosiekyie caxapo3bl 0CTaTOK IJIIOKO03bI CBSI3aH C 0CTaTKOM:
TJTFOKO3bI

+(pyKTO3bI

rajakTo3bl

MaJIbTO3bl

le/l 06p330BaHI/lI/l ].[PIKJ'[PI'-IECKOﬁ (l)OprI [VIOKO3bI IDPUHUMAET y4aCTHE TUIPOKCH/IbHAA
rpyiniia 1rnpu yrjiepojHomM aromMe:

CZ

C3

C4

+C>

DpyKTO3a AB/IAETCA:
anbAeruoCrupToOM
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+KeTOHOCIIUPTOM
OKCUKUCJIOTOMN
MHOT0aTOMHBIM CITUPTOM

Ilpu HarpeBaHUM pacTBOpa IVIIKO03bI € rupokcuom meau (I1):
obpa3syeTcs SIpKO-CUHUM pacTBOp

BBIJIE/ISIeTCS Ta3

+BbIMalaeT KPaCHO-OyphIii 0caziok

Ha CTeHKax MpoOupKu oOpa3yeTcs cepeOpUCTbIi HaleT

Ha3BaHmue nporecca, NpoTeKaroIiiero no ypaBHeHHIO:
CeH1206 —» 2 CoH50H + 2CO»

+0OporkeHMe

dboTocuHTeE3

JekapOOKCUTMpOBaHKe

TJIUKOJIN3

Kakue 13 npuBeieHHbIX TEPMHHOB OTHOCATCA K (PpyKTO3€:

1. Anbperupocnupt 2. Kerocmupt 3. IlenTo3a 4. I'ekco3a 5. MoHocaxapuyj 6.
Jucaxapup

1,3,5

+2,4,6

2,3,5

2,4,5

Kakue cBoiicTBa (pyKTO3bI MOATBEpPKJaeT NOsiB/IeHHEe SIDKO CHHero IjBeTa B pacTBope
¢pykTo3bI € rupokcuaomM meau (II)?

Anbgervinnie

KeTtoHHbIe

+CrnupTOBBIE

KucnoTtHeie

Jucaxapu/ioM sB/ISeTCA:
dbpykTo3a

KJleTyaTka

Kpaxmari

+caxaposa

MeTo/iMKa TTpoBe/ieHUsi KOHTPOJISI

ITapameTpbl METOUKH 3HaueHuUe rapamMeTpa
IIpenen nanTe/ILHOCTHA BCETO KOHTPOJIS 15 MUHYT
[TocnenoBarebHOCTb BbIOOpa BOIIPOCOB CrnyuaitHas
[Ipepiaraemoe K0JiMueCcTBO BOIIPOCOB 5

Kpurepuu onjeHKu:

-5 0a//IOB BBICTAB/SIETCS CTYZEHTY, KOTODbIM IIPaBUILHO BBITIOJMHSIET 5 TEeCTOBBIX
3a/laHUl;

- 4 6a1a BHICTaBJISIETCS CTY/I€HTY, eC/IU TPaBUIBHO pellieHO 4 TeCTOBbIX 3a/laHusl.

- 3 0as11a BBICTAB/ISIETCS CTYIEeHTY, eC/Ti TIPAaBHJ/IbHO pellieHo 3 TeCTOBBIX 3ajaHus

CamocrosTeibHas1 pabora
(JomariHee 3a/jaHKe)
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§22, ynp.1-6
§23, ynp.1-11
§24, ynp.1-5

Tema 2.13. AMHUHBI

KoHTposupyemble 3HaHUA: OlpefesieHUe, KaacCU(PUKaLMI0, HOMEHK/IATypy, CBOMCTBaA,
CrocoObI TIOSTyYeHUsI ¥ IPUMEeHeHHe aMUHOB;
- BellleCTBa U MaTepualibl, LIMPOKO UCMO/Ib3yeMble B PAaKTHUKe: aHW/INH;

ymeHnud: -00BSICHATD: PeakiiMOHHYIO CIIOCOOHOCTh OpraHn4yeCcKux COE,E[I/IHEHI/Iﬁ oT
CTpOEHHA HX MOJIEKYJI; BBIIIOJIHATD XUMHUYECKUHN SKCIIepUMEHT TI10 paCli03HdBAHWIO
BaKHEHIIINX OpraHM4YeCKMX BeLleCTB, ITOJIYHEHHMIO KOHKPETHBIX BELeCTB, OTHOCAIIUXCA K
H3YyUeHHBIM KjlaCCaM COQAHHEHHﬁ;

Bonpocs! ais onpoca

1. Knaccudukanms v usomepusi aMuHOB. [ToHsTHe 06 amuHax. [lepBuuHbIe, BTOPHUHBIE
U TpeTuuHble amMuHbL. Kiaccudukaiivs aMMHOB M0 THITYy yI7IeBOJOPOJHOTO pajiviKasia U UUCTY
aMHHOT'PYII B MOJIEKYJIe.

2. T'omosiornueckue psifibl TIpefenbHbIX anudaTUueCKux U apoMaTHYeCKUX aMHHOB,
V30MepHsi U HOMEeHK/IaTypa.

3. XuMuyecKre CBOKMCTBa aMMHOB. AMUHBI KaK OpraHiueCcKre OCHOBAaHMSI, UX CPaBHEHHe
C aMMHaKOM U JPYTMMH HeOpraHnyeCKMMHU OCHOBaHUSMH.

4. CpaBHeHHWe XUMHUYECKUX CBONCTB anudaThuecKux W apoMaTUueCKuX aMHUHOB.
O6pa3oBaHue aMU/IOB.

5. IIpumeHeHue u TiosiyueHre aMuHOB. [TosyueHne amuHoB. Pabotel H.H.3uHMHa.

KpuTtepuu onieHKH 001j1e /)11 YCTHOT'0 0TBETa
OneHka «5»:

* OTBeT MOJIHbINA 1 TIPaBU/IbHBIM Ha OCHOBAHWU W3YUY€HHBIX TeOpUll;

* MaTepuas U3/0XKeH B Orpe/ie/IeHHOM JIOTUUeCcKOoi Moc/ejoBaTe/IbHOCTU, TUTepaTypPHbIM
SI3BIKOM;

* OTBET CAMOCTOSITe/IbHbIMN.

OneHka «4»:

* OTBeT IOJIHbIYA Y MPaBU/IbHBIM HA OCHOBAaHWU W3YUY€HHBIX TeOPUH;

* MaTepua/s M3/I0)KEH B OMpejle/IeHHOM JIOTMUYeCKOW TI0C/ie/joBaTe/TlbHOCTU, TIPU 3TOM
JIOTyIIIeHbl  [IBe-TPHU HEeCYI|eCTBeHHble OIIMOKH, WCIpaBieHHble TI0 TpeOOBaHUIO
YUUTEJISL.

Onenka «3»:

* OTBeT IO/THBIN, HO TPU 3TOM /IOMYyIlleHa CYI[eCTBeHHas OIMOKa WM OTBET HEIrO/HbIH,

HeCBSI3HBIN.
OneHka «2»:

* 1IpU OTBeTe OOHApY)KeHO HETOHWMaHWEe YYall[UMCS OCHOBHOTO COZep>KaHUsl yueOHOro
MaTepuasa WIA [JOMYyIeHbl Cyl[eCTBeHHbIe OIMMOKH, KOTOpble yJallluics He MOXKeT
WCIPaBUTH MPY HABOZSAIIUX BOMPOCAX YUUTEJIS.

Onenka «1»:
* OTCYTCTBUE OTBETa.
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@DoHJ, TECTOBBIX 3a[jaHUM [i7Is1 TEKYLLero KOHTPOJISl 3HaHUH 110 TeMe:
Bbibepume 00uH npaguibHbIX 6APUAHM:

O6mas ¢opmyJia nipeeTbHbIX aTH(PATHIECKUX AMUHOB:
CnH2n+2N

CnH2n+3N

+CnH2n+1NH2

CnH2n+4N

AToM a3oTa B THIAMHHE HAXOJUTCA B TAKOM )K€ COCTOSTHHH THOPHAM3AI[UH, KaK H aTOM
yrjiepoja B:

+3TaHe

3THHE

JTeHe

6eHsoste

CKO0/ILKO 0-CBA3€ei B MOJIEKYJ/I€ MEeTH/IAaMHUHA:
5

+6

7

4

Ha3Banue y Bemecrsa:
CH3-CH-CH2-CH3

NH2

3-aMmMHOOyTaH
MeTHU/IITUIAMUH
+2-aMMHOOYyTaH
OyTuIaMUH

M3oMepoM 2-aMHHOMNIPONIAHA SIB/IAETCS:
3TUJIaMUH

MEeTHJITTPOTNU/IAMUH

2-aMMHOOYyTaH

+TpUMeTH/IaMUH

I'omosioramu siB/IsieTCcA napa BelecTB:
OeH30/1 ¥ aHUTMH

MeTU/ISTUIAMUH U TPUMEeTH/IaMUH
+2-aMUHOOYTaH 1 U30TIPONUIAMUH
2-MeTU/IIPOTIaH U 2-MeTU/I0yTaHab

Bo/iee cuIbHBIE OCHOBHBIE CBOMCTBA IpOoABJIAET:
dMMHAK

+aUMeTH/IaMUuH

dHUJINH

MeTH/IaMHUH
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ITepBuuHbIe aMUHBI MOXXHO OT/IMUUTh OT BTOPUYHBIX C OMOIIIHIO:
+HNO>

H2S0q4

[Ag(NH3)2]OH

O))

BoccTaHoB/IeHHMeM HUTPOOeH30/1a MO/Ty4YaloT:
3TU/I0EH30/1

reKCU/IaMUH

+aHWINH

6eH301

IIponuiaMuH B3aMMOJIEHCTBYET C:
TUIPOKCU/IOM HaTpusi

TOJIyOJIOM

OKCH/IOM a/TFOMUHUS

+COJISHOM KHUC/IOTOU

B cxeme npeBpainenuit CH4 - X - CH3NH2 BeinecTtBoM « X» AIB/ISAETCH:
+CH3NO>

CH30ONO?

C2Hs0H

CH3COOH

Kakoe BewjecTBo He pearupyer ¢ JUMeTH/JIAMHHOM:
BOJa

KUC/IOPOZ,

CepHas Kucjiora

+TUAPOKCU HaTpUs

BemecrBoM «X» B cxeme
X - (CH3)2 CH - NH2 aBasierca:
TIpoIaH
1-HuTpOIpONaH
+2-HUATPOIIpONaH
rporaHo-1

Kakoe u3 BemiecTB 0y/1eT H3MeHATh KPACHYI0 OKPacKy JIAKMyCa Ha CHHIOKO?
¢dbpykTo3a

MypaBbHHasi KUCJIOTa

(heHnIaMuH

+3TU/1IaMUH

B cxeme npeBpamieHui
C6H6 - X1 - X2 [C6H5NH3]CI
BerfectBamMu «X1» 1 «X2» COOTBETCTBeHHO SIBJISIFOTCA:
C6H5NO2 u C6H5CI
C6H50H u C6H5CI
C6H50H 1 C6H5NO2
+C6H5NO2 u C6H5NH?2
MeTo/1MKa IIpOBe/leHuUs1 KOHTPOJIsI

[TapameTpbl MeTOAUKH 3HaueHMe rapameTpa

[Ipesen AUTEILHOCTY BCErO0 KOHTPOJIS 15 MuHyT
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[TocnenoBaTebHOCTb BbIOOpa BOIIPOCOB CnyyatiHas

[IpepiaraeMoe K0J1MueCTBO BOIIPOCOB 5

Kpurepuu onjeHKu:

-5 0a/noB BbLICTAB/SETCA CTYJEHTY, KOTOPbIM NPaBW/IbHO BBLIMOJIHSET 5 TECTOBBIX
3a/laHul;

- 4 6as1/1a BBICTAB/ISIETCS CTY/IEHTY, eC/IU MPaBUIBHO pellieHo 4 TeCTOBBIX 3aJaHusl.

- 3 0as171a BBICTAB/ISIETCS] CTYZIeHTY, eC/Ti TIPaBH/IbHO pellieHo 3 TeCTOBBIX 3ajaHus

CamocrosTenbHas padora
(JomamiHee 3a/jaHKe)

§25, ynip.1-10

Tema 2.14. AMUHOKHC/IOTBI

KoHTponupyemble 3HaHHUA: oOrpefeseHye, KaaccuUKal|io, HOMEHK/IaTypy, CBOMCTBa,
Cr0CcoObI MOJTy4YeHHs! ¥ pUMeHeHre aMUHOKHCJIOT;
- Bell|eCTBa M MaTepuaJbl, LIMPOKO UCITO/b3yeMble B IPAKTUKE: aMUHOKUCIIOTHI, KallpoH;

ymMeHus: -00BACHATD: P€akKLIMOHHYIO CITI0COOHOCTH OpraHrn4eCcKux COE,E[I/IHEHI/IIZ oT
CTpOEHHA HX MOJIEKYJI; BBIIIO/IHATD XUMHUECKUI SKCIIEpDUMEHT 110 pPACII0O3HABAHWIO
BaKHEHIIINX OpPradHM4eCKrUX BeEIIeCTB, MOJYUEHHIO KOHKPETHBIX BeIeCTB, OTHOCAIIMXCA K
HN3Yy4Y€HHBIM KJ/laCCaM COEAHHEHHﬁ;

Bonpocsl g5 onpoca

1. [TonsATHe 06 aMUHOKUCIOTAX, UX KIaCCU(PUKALUS U CTPOEHHeE.

2. HoMeHK/1aTypa aMUHOKUC/IOT.

3. JIBOMCTBEHHOCTb KHMCJIOTHO-OCHOBHBIX CBOWCTB aMMHOKUC/IOT U ee TIPUYMHBI.
bunosnsipHbie HOHBIL.

4. Peakijuu KoHZieHcaumu. [lentraHas cBsA3b.

5. CuHTeTHYeCKHe BOJIOKHA: KanpoH. Kiaccugukarys BoJOKOH.

6. [TonyyeHre aMHHOKUC/IOT, UX MIPUMeHeHue U 6rosiornyeckast QyHKLIMSI.

KpuTepuu oLieHKH 0011e /iJisl yCTHOTO OTBeTa
OneHka «5»:

* OTBET MOJIHbIM U NPaBU/IbHBIM HA OCHOBAaHUU M3YUYeHHbIX TEOPUH;

* MaTepuasl U3/10>KeH B OTpe/e/IeHHOM JIOTUYeCKOM 110c/e/l0BaTe/IbHOCTH, JTUTePaTypHbIM
SI3BIKOM;

* OTBET CAMOCTOSATE/IbHBIN.

OneHka «4»:

* OTBeT IO/IHbIM Y MPaBU/IbHBIN HA OCHOBAHWU M3YUYEHHBIX TeOPUH;

* Marepuas W3/0XKEH B OIpe/ie/leHHOW JIOTUYeCKOM I[10C/1e[j0BaTe/IbHOCTH, TPU 3TOM
JOTyIIleHbl /[Be-TPU HeCyI|eCTBEeHHbIe OIIMOKW, WCIIpaBlIeHHble 10 TpeOOBaHMIO
yUuuTesns.

Onenka «3»:

* OTBeT TIOJIHbIM, HO TIPM 3TOM JOMYyIlleHa Cyl[eCTBeHHasi OlIMOKa UM OTBeT HeroJIHBIMH,

HEeCBSI3HBIN.
OneHka «2»:
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* Ipu OTBeTe OOGHAPY)KeHO HEeMOHMMAHHe YYalUMCS OCHOBHOTO COZlep)KaHus y4eGHOro
MaTepHala WIKW AONyIlieHbl CylieCTBEHHEbIE OH.H/I6KI/I, KOTOpPbIE yLIaU.H/II‘/JICﬂ He MOoXeT
WCTIPABUTh NPY HABOAAIIUX BOMPOCAX YUUTEJIS.

Onenka «1»:
¢ OTCYTCTBHE OTBEeTa.

@DoHJ, TECTOBBIX 3aJjaHUU /1 TeKYLLlero KOHTPOJISl 3HaHUM 110 TeMe:

Bbibepume 00uH NpasuibHbIX 8APUAHM:

OCHOBHBIe CBOIICTBAa aMHHOKHC/IOT 00YC/IOB/IEHBI IPHCYTCTBHEM B MOJIEKYJIe:
yTJIeBOJJOPOIHOTO PaZvKara,

+aMHUHOTI'PYIIIIbI,

KapOOKCH/TbHOM TPYTIMHI.

B cuIbHOIIEI0YHOM Cpefie aMHHOKHC/IOTA MPe/CTaB/IsIeT CO00i:
+aHUOH,

KaTHOH,

OUITOSIPHBIN WOH,

HEWUTPa/IbHYI0 MOJIeKYJy.

AMMHOKHCJ/IOTBI, KOTOPbIe HEe MOL'YT CUHTe3UPOBaThCA B OPraHu3Me yeji0BeKa, a
MOCTYNAKT C NUIeH, Ha3bIBAKTCA:

O-aMHUHOKUC/IOTaMH,

[ULI[eBLIMU,

+He3aMeHUMBIMU,

reTepoLUKINYeCKUMU.

CKO0JIbKO M30MepPHBIX JUIENTH/I0B MO)KHO MO/IyYUTh U3 ABYyX aMMHOKHMC/IOT — [JIMLUHA U
ajaMuHa?

+/ABa,

TpH,

YeTkIpe,

MSITh.

OcTaToK Kakoil aMUHOKHC/I0ThI, HAps/ly C acllaparuHOBOU KHC/I0TOM, BXOJMT B COCTaB
acnaprama?

JIeN1IYH,

+(heHunnanaHuH,

Ba/lvH,

[JIALMH.

I/ICHOJIb3y}I IJIMIUH U 4/1aHUH, MO)XXHO l'lOJIy‘-II/ITb pa3JII/I‘-IHbIX AMIEeNnTU/A0B:
1;

+2;

3;

4.

I' iunuH 00pa3yeT ¢10)KHBIN 3(UP B pe3y/IbTare B3auMOJAEHCTBHSA:
C TU/IPOKCUJIOM HaTpHsi

¢ 6pomMoBoZIOpPOZIOM

+C 3TaHO/IOM

C aMUHOYKCYCHOW KMCJIOTOU
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2-aMHUHONPONAHOBasA KMC/I0Ta U a/IaHUH ABJIAIOTCA:
CTPYKTYPHBIMU HU30MepaMu

reoMeTpUueCKMMU M30MepaMu

+TroMOJI0OraMU

OJIHUM U TE€M >Ke Bell[eCTBOM

Yucio nzomMepHbIX aMUHOKUCIOT coctaa C4HIO2N paBHo:
+3;

-

SRR

Amubokuciaora cocrasa CH3 — CH — CH2 — COOH Ha3bIBaercs:

|
NH2

O - aMMHOMACJ/IsIHast KUC/I0Ta;
+3-aMUHOOyTaHOBasi KUCJIOTa;
3- aMMHOKAarpoOHOBask KUC/IOTa;
2-aMUHOIIPOIaHOBas KUCJ/IOTa

AMHHOKHC/IOTHI KaK U aHWIHH Pearupymor C:
KOH

CHsCl

+HCI

H>

MeTo/1MiKa TIPOBe/IEHUs] KOHTPOJIS

ITapameTpbl METOUKH

3HaueHuWe apamMeTpa

IIpenen nanTETLHOCTHA BCETO KOHTPOJIS 15 MuHyT
[TocsieioBaTeILHOCTH BEIOOpPA BOTIPOCOB CrnyvaiiHas
IIpejnaraemoe K0J1MyeCTBO BOIIPOCOB 5

Kpurepuu onjeHKuU:
-5 Qa/uI0B BBLICTaBJ/ISIETCS CTYJEHTY, KOTODBIM TIPAaBWJIBHO BBIMOJIHSET 5 TECTOBBIX

3a/laHu;

- 4 6a/1a BLICTAB/ISETCS CTY/IEHTY, €C/IH TTPABUILHO PeIleHOo 4 TeCTOBbIX 3a/laHuSI.
- 3 6aJ/1a BBICTAB/ISIETCS CTY/IEHTY, eC/TH MPABUIbHO PEIIeHO 3 TeCTOBBIX 3a/JaHMUSI

CamocrosTesibHas1 pabora
(JomariHee 3a/jaHKe)

826, ynip.1-7
Tema 2.15. beaku

KoHTpo/iMpyeMble 3HaHUA: OINpefeseHre, KiacCH(UKaIMo, HOMEHK/IATypy, CBOWCTBa,
CrocoOblI TIOSTyYeHUsT U IPUMeHeHHe OeJTKOB;
- BEIIIeCTBAa U MaTepHaslbl, IIMPOKO UCII0/Ib3yeMblie B ITPAKTHKE: OeJKY;

yMeHHsA: -0O0bSCHATh: PeakI[MOHHYI0 CIIOCOOHOCTh OPraHUYeCKHX COeJIWHEHH OT
CTPOEHMS] UX MOJIEKYJ; BBIMOJHATE XUMWYECKUM SKCIIEPUMEHT II0 pacro3HaBaHUIO
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BaKHEHIIINX OpraHrn4eCKux BeIeCTB, IMO/JYYEeHHIO KOHKPETHBIX BEIIeCTB, OTHOCAIMUXCA K
HN3YyUE€HHBIM K/laCCaM COEAHHEHHﬁ;

Bonpocsl aia onpoca

1. benku Kak npupogHble mosmMepsl. [lepBuyHasi, BTOpUYHAs, TpPeTU4YHass M 4YeTBepTHUYHas
CTPYKTYPbI OesikoB. @UOpUIIspHBIE U T00y/IsIpHBIE Oe/TKH.

2. XumHueckre CcBOWCTBa 6enKOB: ropeHue, JieHaTypalysi, 'poJin3, KaueCTBeHHble (L|BeTHbIE)
peakiuu.

3. Buonoruueckue GyHKLMM 6€KOB, UX 3HaUEHHe.

4. Besky Kak KOMIIOHeHT nuiy. [Ipo6eMa 6e/TKOBOT0 rooiaHus U ITYTH ee PelleHwsl.

KpuTtepuu onieHKH 001jie /I/Is1 yCTHOTO OTBETa
Onenka «5»:

* OTBET MO/HbIN U MPaBU/IbHBINA Ha OCHOBAaHUU W3YUeHHBIX TeOpui;

* MaTepuas U3/0KeH B OTpe/ie/IeHHOW JIOTUUeCKOo# Moc/ejoBaTe/IbHOCTU, TUTepaTypPHbIM
SI3BIKOM;

* OTBET CaMOCTOSTEe/IbHBIH.

OueHka «4»:

* OTBET MOJIHbIN U MPaBU/IbHbIA HA OCHOBAaHUU M3YyUYeHHBIX TeOpUH;

* MaTepua/ U3/I0KEH B OIpefe/ieHHOW JIOTUYeCKOW I10C/ieJ0BaTe/IbHOCTH, TIPU 3TOM
JIOTyIIleHbl  [IBe-TPHU HeCYI|eCTBeHHble OLIMOKK, UCIpaBieHHble 10 TpeboBaHUIO
YUUTeISI.

OrneHKa «3»:

* OTBET TOJIHbIM, HO TIPU 3TOM JOIYyIlleHa CyL[eCTBeHHas OIIMOKA WM OTBET HEMOJIHBIH,

HeCBSI3HBIH.
OuneHka «2»:

* 1IpU OTBeTe OOHApY)KeHO HEeNOHWMaHWe YJallliMCSi OCHOBHOTO COZiep>KaHHUsl yueOHOro
MaTepuana WIA [JOMYyIleHbl CyleCTBeHHbIe OIMMOKM, KOTOpble yJallluics He MOXKeT
WCIIPaBUTh MPU HABOJSIIUX BOMPOCAX YUUTEIS.

Onenka «1»:
* OTCYTCTBHE OTBeTa.

ITpakTHueckas padora Ne 7.
AMHHBI. AMUHOKUCIOTHL. benky (MHCTPYKIUs M0 BBIMOJTHEHUIO Ha CTp 292).

Llesb: WccaenoBaTh Ha MPAKTUKe (PU3MUECKHEe M XMMHUECKHWe CBONCTBA aHW/IMHA, TJIMIUHA,
Oeska.

KpuTepuu oLieHKa NPakTHYeCKO# padoThl

5 0a/110B:
paboTa BbIMOJIHEHA MTOJTHOCTBIO U MTPABUJIbHO, C/Ie/IaHbI ITPaBUIbHbIE HAO/TFOIeHNST U BBIBO/IBI;
9KCMEPUMEHT OCYIIECTBJIEH IO TJIaHy C yUYeTOM TeXHUKH 0e30MacHOCTH W TMpaBWI paboThl C
BeIlleCTBaMH U 000PyI0BaHHEM;
TIPOSIB/IEHbI OPraHU3al[MOHHO-TPY/IOBbIe YMeHHMsI (TIO/II€P>KUBAOTCS YMCTOTa paboyero mMecrta u
TOPSIZIOK Ha CTOJIe, SKOHOMHO HMCITO/Ib3YFOTCSI PEAaKTUBBI).
4 d6anna:
paboTa BBINIO/IHEHA TIPAaBW/ILHO, CZe/aHbl MPaBW/IbHbIE HAOIIOJIEHHSI U BBIBO/BI, HO MPU 3TOM
9KCTMIEPUMEHT TPOBEeZIEH He TIOJTHOCThIO WM JIOMYIIleHbI HeCylleCTBeHHbIe OIMOKU B paboTe C
BeIleCTBaMH U 000PyI0BaHHEM
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3 6asia:

paboTa BBITIOJIHEHA TMPAaBUIBHO HEe MeHee YeM HArloJIOBUHY WM [OMyIeHa CyIeCTBeHHast
ommbKa B X0/ie IKCIeprMeHTa, B 00bsCHeHNH, B OOpPM/IeHUH PaboThI, B COOMIO/IeHNH TIPABUI
TeXHUKH 0e30MacHOCTH TIpU paboTe C BelecTBaMd W 000py0BaHHEM, KOTOpasi WCITPABJISETCS
110 TpeOOBAHUIO YUUTEJIs.

2 6anna:

JonyiieHsl aBe (M Oosiee) CylecTBeHHbIe OIIMOKMA B XOJie SKCIIepUMeHTa, B OOBsICHEHWH, B
opopmnenun paboThl, B COO/IOJEeHWM TIpaBWJI TeXHWUKHM 0Oe30macHOCTH Tpu  paboTe ¢
BeIlleCTBaMH U 000Py/10BaHHEM, KOTOPbIE YUaI[HIICsl He MOXKET UCIIPaBUTD Aake TI0 TpeOOBaHUIO
YUUTETS.

1 6amn:

paboTa He BBIMOJIHEHA, Y YUaIllerocsi OTCYTCTBYIOT SKCIIEPUMEHTA/IbHbIE YMEHHUSI.

@doHJ, TECTOBBIX 3a[jaHUM [I7Is TEKYIIlero KOHTPOJIsi 3HaHUH 110 Teme:
Bbibepume 00uH NpasuibHbIX 8ApUAHM:

AMMHOKHUC/IOTBI, HE00X0JMMBbIe /I/If IOCTPOEeHUsI 0e/IKOB, MOMA/Jal0T B OPraHU3M
yejioBeKa:

+C nuLLeH,

C BO3yXOM,

C BOJIOH,

OT MaTepUHCKOT0 OpraHu3Ma.

CnupasieBHiHOE COCTOSTHHE IO/TUTIENITH/{HOH LielH sIB/IAeTCs CTPYKTYPoH Oesika:
TIepBUYHOM,

+BTOPUYHOM,

TPETUYHOU,

YeTBepTUYHOMU.

JeHarypaijueil Ha3bIBaeTCs:

CBsi3bIBaHME OeIKaMy MOJIEKYJT BOJIbI,

+9aCcTUYHOE WY TIOJTHOE pa3pyllieHue MPOCTPaHCTBEHHOM CTPYKTYPhI 0e/KOB IpU COXPAHEeHUH
TIePBUYUHOM CTPYKTYPHI,

paciiieryieHve MoMIeNTHAHON Lieru 1Mo/, AercTBrueM (hepMeHTOB,

norepst 6e/IKOBOM MOJIEKY/I0H 2/1eKTPUUeCKOro 3apsifia TPy orpe/ie/IeHHOW KUCIOTHOCTU CPe/ibl.

I'uapo/u3 6e/IKOB HCIO/IB3YIOT:

+ 717151 TIOTyYeHUs] aMUHOKHCJIOT,

IS TIOJTyUYeHUsI CTYJHeH,

[T CHVDKEHHSI paCTBOPUMOCTH 0e/KOB B BO/Ig,
JJIsl KaueCTBEHHOT0 0OHapy KeHus1 OeJTKOB.

Ilpu ropeHuM 0e/IKOB OIIyIlAeTCsl 3anax:
TYXJIBIX SIUII,

“FKKEeHOr0 pora,

amMMHyaKa

ropesioil pe3vHbI.

Jl/ist npoBeieHHsI KCAaHTONPOTEHHOBOH PeaK{Uu MOTPedyeTcs pearexT:
H>SO4

Cu(OH)2

+HNO3

106



FeClIs

benkamu Ha3bIBAKOTCA:

TIPUPO/HBIE ITOIMMePbl, MOJIEKY/IbI KOTOPBIX ITOCTPOEHbI M3 0CTaTKOB MOHOCAXapH/OB;
+TIPUPO/IHBIE TIOJIMMEPbI, MOJIEKYJIbl KOTOPBIX MOCTPOEHbI U3 OCTaTKOB (-aMUHOKUCJIOT;
TIPUPO/IHBIE BEl[eCTBA. MMPeCTaB/ISION[He COO0M C/I0KHBIe 3(HUPHI TJIHUI[EPHHA U BBICIITMX
KapOOHOBBIX KHCJIOT;

TIPUPO/IHBIE TTOTMMEPBI, MOJIEKYJIbI KOTOPBIX MPe/ICTaB/ISIOT COO0M 1Moc/ie[OBaTe/IbHOCTD
HYKJIEOTU/IOB;

Kakwue u3 ¢pyHKIMIT CBOMCTBEHHBI OeTKaMm?
KaTaJuTHUyeckKas,

TPaHCIIOPTHas,

3alUTHas,

+BCe CBOMCTBEHHBI.

MaccoBas #0151 KAKOro 71eMeHTa B 0e/IKax HaubosibIas?
+yriepoja,

BOZIOpOJa,

KHCJIOpOoZa,

a3oTa.

B mo/iMMepHOIi Hienu 0e/IKOB COCe/JHHE 0CTaTKH aMUHOKHC/IOT CBA3AHBI IPYT C APYroM
CBAI3bIO:

BOJJOPOZHOM,

aMU/THOM,

+TIeNTHUIHOM,

AUCybGUIHOMN.

BuTKM ciMpa/ii BTOPUYHOH CTPYKTYPbI 0e/IKa CKpenyieHbI IJIaBHBIM 00pa3oMm 3a cueT
CBfI3eH:

HWOHOBBIX,

KOBaJIeHTHBIX,

+BOJIOPOJHBIX,

AUCYTb(MUIHOU.

K peHaTypanuu 0e/1ka MOXXeT IPUBECTH:
nobaByieHHe CUTBHBIX 3/IeKTPOJIUTOB,
HarpeBaHue,

(dbu3Bo3EliCTBYE,

+BCe OTBeThI BEPHBI

Benku ABIAIOTCA OAHUM M3 BOXKHEHIIIMX KOMIIOHEHTOB IMHUIIM. B OCHOBE YCKOPeHHs 0e/iKa
B JKeJIyA0YHO-KHMIIIEYHOM TPaKTe JIeXXUT PeaKLus:

OKHWCJIeHUS],

+TU/IPO/IN3a,

TepuduKaLys,

JleruipaTaLyu.

W3roroB/ieHnue 0e3e 0CHOBAHO HA CIIOCOOHOCTH 0e/IKOB K:
TU/IPOJIN3Y,
TU/paTaliu,
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+TieH000pa30BaHuIo,
JeHaTypaLuH.

JI7isi mpoBeieHUs1 OMyPeTOBOM peaKI[UH NMOTPedyeTCsi peareHT:
HNO3

(CH3COOQ),Pb,

H>S0Oq4

+CuSO0Oa.

Hanuuwue cepsl B 6e/1Kax 00HAPy>XKMBAETCA C MOMOIIBIO peareHTa:
HNO3

Cu(OH):

FeCl3

+(CH3COO),Pb

MeTouKa NIpoBeJieHUs1 KOHTPOJIsI

ITapameTpbl METOAVKHU 3HaueHuUe rapamMeTpa

[Ipefen nUTeILHOCTH BCETO KOHTPOJIS 15 MUHYT

ITocyieoBaTeIbHOCTL BEIOOPA BOIPOCOB CrnyuaitHas

Hpe,qnaraeMoe KOJIMUeCTBO BOITIPOCOB 5

Kpurepuu orieHKu:

-5 0a/UTIOB BBICTAB/ISIETCS CTYAEHTY, KOTOPBIM TIPaBUBHO BBITIOJNHSET 5 TEeCTOBBIX
3a/laHUl;

- 4 6a/1a BBICTABJISIETCS CTY/IEHTY, eC/IU TPABUWIBHO PellieHO 4 TeCTOBbIX 3aJlaHusl.

- 3 0as11a BBICTAB/ISIETCS] CTYIEHTY, eC/TU TIPaBU/IbHO PellieHo 3 TeCTOBBIX 3ajaHus

CamocrosTenbHas pabora
(JomaiHee 3afaHue)

§27, yrip.1-10

HroroBasi KonrposbHas padora nmo pa3aeny «OpraHudeckass XUMUs»

Bapmuasnr 1.

1. 3anuumTe ypaBHeHUsl peaklyii, C TTIOMOILbI0 KOTOPbIX MOXXHO OCYIL[eCTBUTh TpeBpalljeHUsl.
YKaKuTe yc/i0BuUsl peakiuil. [laiiTe Ha3BaHUsI OpPraHMUeCKUM BelljeCTBaM.

CHs - CH2 OH - CH3-C=0 - CHs- COOH

2. B opHOM W3 COCy[OB HaxOJWTCS pacTBOp anb/ieri/ia, B JPYroM- pacTBOp arieTOHa.
[MpepnoxxuTe crocobbl onpeieneHus COLEP>KUMOro KaK0ro cocya.

3. CocraBbTe opmysnbl BemrjecTB: a) OyraHon-2; 6) O6yreH-3-os1-1; B) rugpokcubeH3or; T) 2-
MeTH/I0yTaHab.

4. Boruncivire 06beM Boziopo/ia (H.y.), BbIJEIUBIIErocs TIpyu B3auMozelcTBun 94 r deHonma c 51
HaTpus.

5. 3anuiuMre ypaBHeHHUsl peakliii, C MOMOLIbI0 KOTOPbIX MOXXHO OCYILeCTBUTbH MpeBpallleHusl.
YKakuTe yc10BUsl peakjuil. [laiiTe Ha3BaHWSI OPraHUYeCKUM Bell|eCTBaM.

CH3-CH2-C=0 - CHs3-CH2-COOH - CH3z - CHCI - COOH
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6. CocraBbTe (hOPMYJIBI OZHOTO TOMOJIOTa ¥ BO3MOXKHBIX M30MEPOB BEI[eCTBa, COCTAaB KOTOPOTO
C4HsgOs. K KakuM KjaccaM opraHUUecKHUX coeJMHeHUN OTHOCSTCS JjaHHbIe BelllectBa? Ha3oBure
UX.

7. Kakvie mMacchl KUC/IOTHI U CITUPTa HeOOXOAUMO B3ATh [/ ToayueHus: 1 T MeTualeraTa npu
BbIxo/le 3¢pupa 60% 0T TeopeTHUeCKH BO3MOXKHOI0?

8. 3anummTe ypaBHeHUs peakluii, C MOMOLIbI0 KOTOPbIX MOXKHO OCYILeCTBUTH TpeBpallleHus.
YkaxuTe ycioBUs peakiui. JlaiiTe Ha3BaHWs OPraHUUeCKUM BelleCTBaM.

Kpaxman — T/It0KO3a — 3TaHO/ — JTH/IE€H — aleTWIeH — OeH3071 — HUTPOOEeH30/1.

9. CocTaBbTe CTPYKTypHbIe (HOpMY/bl: a) HUTpoOeH30/a; 0) METWIITWIAMWHA, B) 2-
aMHHOITPOIIaHOBOM KMCJIOThI; T') caXapo3bl.

10. Berunciivre Maccy NpoAyKTa peakLyy, eciu AJis Hee UCIo/b30Baau 18,6 r anwmHa u 14,6 T
XJIOPOBOZ0POJA.

Bapmuanr 2.

1. 3anuiuTe ypaBHEHUsl peakldi, C MOMOILbI0 KOTOPbIX MOXXHO OCYIIIECTBUTH IpeBpallieHMUs.
YKauTe ycioBUs peakijui. JlaiiTe Ha3BaHWS OPraHUUeCKUM BelljeCTBaM.

CH> - CH3-C=0 - CH3-CH>, OH

2. OOBsICHUTE, TIOUEMY KHUCIOTHBIE CBOMCTBA (heHOsa BbIpaKEHbI CH/IbHEE, UeM KHUC/IOTHbIE
CBOMCTBa BOJbI U CITUPTOB.

3. CoctaBbTe GOpMYy/bl BellecTB: a) mMeHTaHauon-1,2; 6) 3-OpommnponaHanb; B)1,2-
JUTUIPOKCHOEH30T; T) MPOIaHoI-2.

4. Tlpu okucneHud 8,8 T YKCYCHOTO ajblerWja aMMHAuHbIM pPacTBOPOM OKCHJa cepebpa
BBIJIeIUIOCE 35 T cepebpa. BeluMcmTe MacCoByrO JO/IO BbIXoza cepeOpa OT TeopeTHUeCKu
BO3MOJKHOI'0.

5. 3anuiuMre ypaBHeHHUsl peakljvii, C MOMOLbI0 KOTOPbIX MOXXHO OCYLLeCTBUTh IpeBpallleHusl.
YKakuTe yc10BUs peakjuil. [laiiTe Ha3BaHWS] OPraHUYeCKUM Bell|eCTBaM.

CH3 - COOCH3 — CHs - COOH - CHj3 - COONa

6. CoctaBbTe (hOpMY/ibl OJJHOTO TOMOJIOTa ¥ BO3MO’KHBIX M30MepOB BellleCTBa, COCTaB KOTOPOTO
CsH1002. K kKakvMm KjiaccaM OpraHWYeCKWX COeJVWHEeHWW OTHOCATCS [jaHHble BellecTBa?
HaszoBure nx.

7. Kakoii o6bem Bogopoja (H.y.) MOXKHO TIOJIYUMTh TIPU B3auMojercTBuu 13,2 T GyTaHOBOM
KUCJIOTHI C 6 T MeTa/I/IMuecKoro HaTpus?

8. 3anMimMTe ypaBHeHMs peaklLyii, C TIOMOILbI0 KOTOPbIX MOXXHO OCYILIeCTBUTH MpeBpalljeHusl.
YKakuTe yc10BUs peakjuil. [laiiTe Ha3BaHUSI OpPraHUYeCKUM BellleCTBaM.

Llenmono3a - T/IHOKO3a — 95TaHOA — YKCYCHasi KUC/IOTa — XJIOPYKCYCHasi KUC/IOTa —
aMUHOYKCYCHasi KUCJIOTa — aMHHOalleTaT HaTpusl.

9. CocraBbTe CTPYKTypHBIe (opmysbl: a) 2,4,6-TpuHuTpodeHona; 0) AuMeTwnamyHa; B) b-
aMHUHOMAC/ISTHOM KUC/IOTHI; T) (DPYKTO3BI.

10. TIpu BoccTtaHoBnennu 12,3 T HUTpoOeH3osa mosydeHo 8,5 r aHwimHa. KakoBa maccoBas
[l0JIs1 BBIXO/la aHW/IMHA OT TeOpeTUYeCKH BO3MOKHOI0?

Bompocel K 3kK3aMeHy
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1. OcHoBHble mnoOHATHA xuMHUM. BemjectBo. AToMm. Monekyna. XvMHYeCKumn
3/1eMeHT. AJIJIOTPOIIHUS.

2. [Tpoctele ¥ cnoxHble BewjecTBa. KauecTBeHHBIM M KOTMUYECTBEHHBIM COCTaB
BelllecTB. XMMHUYeCKHe 3HaKU U (popMysibl. OTHOCUTe/IbHBIE aTOMHasi U MOJIEKYJISIpHasi Macchl.
KonnuecTtBo Beljectsa.

3. CrexromeTpusi. 3aKOH COXPaHEHHS] MacChl Bell[eCTB. 3aKOH TTOCTOSIHCTBA COCTaBa
Bel|eCTB MOJIEKYJIIPHON CTPYKTYPBI.

4. 3aKoH ABOrazipo M Cae[CTBUS U3 HETO.

5. Otkpertue [1.1. MengeneeBbiM [leprioguueckoro 3akoHa. [leproanueckuii 3aK0H

B (popmynupoBke [I.1. MeHpeneeBa.

6. Ilepuoguueckass Tabnvija XMMHUYECKHX 3/IeMEHTOB — Tpaduyeckoe 0ToOpakeHHe
TepruoIM4ecKoro 3akoHa. CTPyKTypa MmepruoAnueckoi TabuLIbL: epuoibl (Masibie U OoJibIlne),
rpyrIsl (TJ1aBHast ¥ TOOOYHas).

7. AToM — cnokHas uyactuiia. SApo (TPOTOHBI W HEWTPOHbI) W 3JIEKTPOHHAas
o6omouka. M3oTonbsl. CTpoeHre 3MeKTPOHHBIX 000/104eK aTOMOB 3/IEMEHTOB MaJlbIX TIEPUO/IOB.
8. Oco6eHHOCTH CTPOEHHsI 3/IeKTPOHHBIX 000JI0UEK aTOMOB 371eMEHTOB OOJIBIITHX

nepuosioB (TiepexoHbIX 371eMeHTOB). I[loHsThe 00 opbutansax. s-, p- u d-Opbutanu.
OneKTpPOHHbIe KOH(GUTypaLlUi aTOMOB XMMUUECKUX 3/1eMEHTOB.

9. CoBpemeHHast (hopMy/MpPOBKa TepUOJMUeCKOr0 3aKoHa. 3HaueHue MepuoAuYecKoro
3aKOHA M TepuoJMYecKor CUCTeMbl XMMUUYeCKUX 3reMeHTOB [I.V. MeHzeneeBa A/ pa3BUTUS
HayK{ Y MOHMMaHUsI XUMUUeCKOW KapTUHbI MHUpa.

10. VoHHasi xumuueckasi cBsi3b. KaTnoHbl, ux oOpa3oBaHHe W3 aTOMOB B pe3yJbTaTe
mporiecca OKHC/eHHs. AHHOHBI, WX o0OOpa3oBaHHWe W3 aTOMOB B pe3y/bTaTe IIpoLecca
BOCCTaHOB/IeHUsl. VIOHHasi CBA3b, KaK CBSI3b MeX/Jy KaTMOHaMM W aHUOHAMM 3a CueT
37IeKTPOCTaTUUeCKOIO IPUTSKEHUSI.

11. Knaccudukaiyss MOHOB: MO COCTaBy, 3HAaKy 3apsiia, HaJW4yUI0 TUApaTHOU
o6onouku. VloHHBIE KpHCTa/inyeckue perneTkKu. CBOWCTBA BeILIECTB C HOHHBIM THIIOM
KPUCTa/l/TMYeCKOW pelleTKH.

12. KoBaneHTHast XxuMuueckasi CBsi3b. MexaHW3M 00pa30BaHUsI KOBAJIeHTHOM CBS3U
(oOMeHHBIN W [JOHOPHO-aKI[ENTOPHBIN). DJIEKTPOOTpULIaTe/IbHOCTh. KoBasieHTHBIE MO/IIpHast U
HeroJIsipHas CBsi3u. KpaTHOCTh KOBa/lIeHTHOW CBS3M.

13. MousekynsipHble U aTOMHBIE KpUCTa/J/IM4eckue perneTku. CBOWCTBA BeleCTB C
MOJIeKYJISIPHBIMU M @TOMHBIMU KPUCTA/IJIMYECKUMHU pelleTKaMu.

14. Merannmyeckasgs CBsA3b. MeTa/ymmueckass  KpUCTa//IMyeckas  pelleTka U
MeTal/InvecKas XuMuJeckas Csisb. Pusnyeckue CBONMCTBA MeTa/lIOB.

15. ArperaTHble COCTOSIHMSI BeLeCTB W BOJOpPOJHas CBs3b. TBeproe, XWakKoe U
razoobpasHoe cocTosiHusi BeljecTB. [lepexo/ BelllecTBa U3 OJHOTO arperaTHOrO COCTOSIHUSI B
npyroe. BogopozaHas CBs3b.

16. Ywucrtele BemjectBa M cMecd. [loHATHe O cmecu BellecTB. ['OMOreHHble U
rereporeHHbie cMecd. CocTaB cMmeceil: oObeMHas M MaccoBasi /IO KOMITOHEHTOB CMeCH,
MaccoBas 107151 IpUMeCei.

17. Boga Kak pactBopuTesib. PacTBOpMMOCTh BelueCTB. HaceblllleHHbIe, HeHaChII[eHHbIe,
MepechlllleHHble PAacTBOPbL. 3aBUCHMMOCTb DPAaCTBOPUMOCTH Ta30B, >KUJKOCTEHM W TBEpPbIX
BelL[eCTB OT Pa3/InyHbIX (PAKTOPOB.

18. MaccoBas [j0/11 paCTBOPEHHOI'0 BelecTBa.

19. ONEeKTPO/UTHI U He3/IeKTPOIUTHI. [IOHATHE 3/1eKTPOUTUYeCKOW AUCCOLMALUU.
MexaHu3Mbl 37€KTPOIUTHYECKOW JWCCOLMALMUA [l BeLecTB C Ppas3/MyHbIMHA THUIIAMHU
XMMHUYECKOH CBS3U.

20. CrerieHb 37€KTPOUTAYECKON Auccordaiui. CUnbHbIe U C1a0ble 3/1IeKTPOJIUTHIL.
OCHOBHBIE MOJIOKEHUS] TEOPUU 37IeKTPOJIMTUYECKOW Aucconanui. KucaoTel, OCHOBaHUS U COJIU
KaK 3J1eKTPOJIUTEL.
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21. KucnoTsel Kak 3/1€KTPOMUThI, UX KacCH(UKALMs IO pa3/MUHbIM TMpH3HaKaM.
XUMUYecKkre CBOMCTBA KUC/IOT B CBETE TEOPUH 3/IEKTPOIUTHYECKOW JUCCOLAALUH.

22. OcobeHHOCTH B3aMMO/IeMCTBUSI KOHIIEHTPUPOBAHHOW CEPHOU M a30THOM KHUCJIOT C
MeTasuilaMu. OCHOBHBIE CITOCOOBI M0/TyueHUsT KUC/IOTHI.

23. OcHOBaHUSl KakK 3JIeKTPOJIUThI, UX KJacCU(UKaLKs 10 Pa3/IMYHbIM IpPHU3HAKaM.
XyUMUUeCcKre CBOWCTBAa OCHOBAaHUM B CBeTe TEOPUM 3/eKTPOJUTHUYECKON JUCCOLMalvu.
Pa3no)keHre HepaCTBOPUMBIX B BOZie OCHOBaHMH. OCHOBHBIE CITOCOOBI MTOTyUeHUs] OCHOBAaHHM.

24. Conu Kak 371eKTposuThl. Conu cpefiHue, KUC/Ible 1 OCHOBHble. XMIMUUeCKH CBOMCTBa
COJIel B CBETe TEOPHUM JIEKTPOIUTHUECKOU muccorpanyi. CrocoObl TIOyYeHus: Coe.

25. I'uiponiv3 coneil.

26. Cosneobpa3yromue u Hecosieobpasyrome okcugbl. OCHOBHbIE, amM(OTepHbIe U
KHACTIOTHBIE OKCHU/IbI. 3aBUCHUMOCTh XapaKTepa OKCH/Ia OT CTeleH! OKHUC/IeHUst 00pa3yrolLero ero
MeTas1a. XMMHAYeCcKre CBOWCTBA OKCUAOB. [TosyueHre okcUz0B.

27. Knaccudukanms XuMUuecKUX peakuuid. Peakuuy coefuHeHUs, pa3/oKeHusl,
3amerrieHusi, obmeHa. Karanmutnueckue peakuun. OOpaThMbie ¥ HeoOpaTHUMble peakIvH.
['oMoreHHbIe U reTeporeHHble peakLivy.

28. OK30TepMUUecKre U SH0TepMuUecKre peakijuu. TernnioBoi 3pekT XumMruueckux
peakiuii. TepmoxumMuuecke ypaBHeHUs.

29. OKUC/IMTe/IbHO-BOCCTAHOBUTe/IbHBIE peakijuu. CrereHb OKWC/AeHUs. OKUCIUTeNlb U
BOCCTaHOBJieHWe. BoccrtaHoBUTenb U OKHC/IeHWe. MeTof 3/eKTpoHHOro OasaHca st
COCTaBJIEHUS] YPaBHEHUUN OKUC/IUTE/IbHO-BOCCTAHOBUTE/IBHBIX PeaKLUi.

30. [ToHsiITHE O CKOPOCTH XUMHUYECKUX peaklUil. 3aBUCUMOCTb CKOPOCTH XMUMHUECKHX
peakLuii OT pa3/WyHbIX (DaKTOPOB: TPUPO/bl pearvpyroluX BellecTB, MX KOHLIEHTpPaLUH,
TeMIlepaTyphbl, IOBEPXHOCTU CONPUKOCHOBEHUS U UCII0/Ib30BaHUS KaTaaIu3aTopoB.

31. Obpatumbie U HeoOpaTUMble peakUy. XWMHYeCKOe PaBHOBeCHe M CIIOCOOBI ero
CMelLeHus.

32. Mertamnbl. OCOOEHHOCTH CTPOEHUs] aTOMOB U KpHUCTa/ioB. Pu3nueckre CBOWCTBA
MeTannoB. Knaccudukaiusi MeTa/uioB MO pa3MUHBIM TpU3HakaM. XHWMHUUYecKre CBOMCTBa
MeTaJl/IoB. DJIEKTPOXUMUYECKUN psiJl HalpshKeHUU MeTaioB. MeTanioTepMusi.

33. O6mue criocobpl TOMyueHUss ~MeTanioB. [loHATHE O  MeTa/UTypruu.
[TupomeTanyprusi, THAPOMeTaNIyPrus U 3reKTpoMeTa/inyprus. CrijlaBbl UepHbIe U LIBETHbBIe.

34. Hemetannbl. OcobeHHOCTH CTpOeHHsi aTOMOB. HemeTasuibl — TPOCTbIe BeljeCTBa.
3aBUCHMOCTb CBOWCTB TajJlOTeHOB OT WX T0JoKeHHWss B Ilepuoguueckoid cucrteme.
OxuC/IMTeNTbHBIE U BOCCTAHOBUTEJIbHBIE CBOMCTBA HEMETA/I/IOB B 3aBUCUMOCTH OT UX TOJIOXKEHUS
B PSAlY 3/1eKTPOOTPHUL{aTe/IbHOCTH.

35. Ilpegmer opraHuueckonM xuMuHU. IIpyvpojHble, UCKYCCTBeHHble UM CHHTETHYeCKHe
opraHuueckue Belljectsa. CpaBHeHVe OpraHUYeCKUX BelljeCTB C HeOpraHu4eCcKUMH.

36. BaneHTHOCTb. X¥MUUeCKOe CTpOeHHe Kak IOPSA0K COeJMHeHUs] aTOMOB B MOJIEKYJIbI
T10 BaJIeHTHOCTH.

37. Teopusi cTpoeHHsi oOpraHuuyeckux coeauHeHud A.M. BytnepoBa. OCHOBHbIe
TI0JIO’KEHHsI TeOPUM XUMHUeCKOro cTpoeHusi. Mi3omepust U usoMepbl. XuMrUuyeckue (GOpMyJibl U
MOZIeJId MOJIEKYJT B OPraHUYeCKOU XUMUU.

38. Knaccudukaiusi BelecTB MO CTPOEHHIO YIVIEDOJHOTO CKeleTa W HaJU4HIo
(yHKUMOHANBHBIX IpymIl. ['omoniory u romosorusi. Homenkiarypa IUPAC.

39. Knaccudukaiusi peakiiyii B OpraHWYeckOdW XWMUU. Peakiuu TMpucOoeAvUHeHUs
(rugpupoBaHUs,  TaJOTEHUPOBAaHWS,  THJPOrajoreHUpOBaHMs,  TIuapatauuu).  Peakiuu
OTLeIUIeHHUs  (ZJerupupoBaHusi, JervJporajoreHupoBaHusi, Jerujparauuu). Peakuuu
3amMellieHus. Peakiiiy n3oMepur3aruu.

40. AJsKaHbI: TOMOJIOTUYECKUH Psifi, ©30MepUsi U HOMEHK/IaTypa ajKaHoB.
41. XuMuuecKve CBOMNCTBa ajJKaHOB (MeTaHa, 3TaHA): TOpeHHe, 3amellleHHe, pa3/ioXKeHUe,
JerupupoBanue. [IpumeHeHNe aKaHOB HA OCHOBE CBOMCTB.
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42. AnkeHbl. OTW/EH, €ro IMojy4yeHue (JerupupoBaHUEM 3TaHa, JernojuMepHu3aLven
nosvaTUaeHa). ['oMmonoruueckuii psifi, U30Mepusi, HOMEHK/IaTypa a/IKeHOB.

43. XuMmHUuecKrde CBOKMCTBA 3TH/IEHA: TOpPeHHWe, KaueCTBeHHble peaklyu (obeciiBeurBaHUe
OpOMHOI1 BOZIbI M PaCTBOpA MepMaHraHarta Kasus), TUApaTalLys, ojuMepu3sanys. [IpumeHeHue
3TUJ/IeHa Ha OCHOBe CBOMCTB.

44. [veHbl U Kayuyku. [IoHATHe O JueHax Kak yI/eBo/0opojax C ABYMs ABOWUHBIMU CBSI3SIMHU.
ComnpspKkeHHbIe IMeHbl. XUMUYeCKUe CBOHCTBa OyTaaueHa-1,3 v u3ompeHa: obecriBeurBaHUe
OpOoMHOM BOJABI W TIOJUMepH3alvs B Kayuyku. HaTypasibHbIA U CHHTEeTHUECKHEe KayuyKH.
PesuHa.

45. AnkuHbl. AlleTHneH. XUMHAUYeCKHe CBOMCTBA alleTW/IeHa: TopeHue, obeci[BeuMBaHHUe
OpOMHOI BOABI, TIPHCOeAVHEHHEe XJI0pPOBOAOpPOJa U rujpaTauus. [IpuMeHeHue aljeTvieHa Ha
OCHOBe CBOMCTB. MeXXKaccoBasi U30Mepus C anKajreHaMHu.

46. Apenbl. BeH3osn. Xumuueckue CBOWCTBa OeH30/a: ropeHHe, peak[My 3aMelleHHs
(ranmoreHrpoBaHHe, HUTpPOBaHue). [IpuMeHeHre 6eH30/1a Ha OCHOBE CBOMCTB.

47. TlpyupoJHble MCTOUHUKHU YTreBOAOpoAoB. [IpvpoAHbIM ra3: cocTaB, NMpUMeHeHue B
KaueCTBe TOI/IUBA.

48. Hedtb. CocraB u nepepadbotka Hedptv. [Teperonka Hedpti. HeprernpoayKThL.

49. Criuptel. [TosmyueHue 3TaHOMa Opo’keHWEM TJIFOKO3bI M THpaTalie 3TusieHa.
I'mapokcwibHas rpymnmna Kak (yHKIMOHambHas. [IoHSTHEe O TMpefesbHBIX OHOATOMHbIX
CrvpTax.

50. XumMHuueckre CBOWCTBA 3TaHOJA: B3aUMOJIEMCTBHE C HaTpweM, oOpa3oBaHMe

MPOCTBIX M CJIOKHBIX 3(HpOB, OKWCIeHWe B anbferufi. [IpumMeHeHHe 3TaHO/a Ha OCHOBE
CBOMCTB. AJIKOTO/IU3M, €ro Moc/e[CTBUS U MpeAynpexKeHue.

51. I'nuieprH Kak mpejCcTaByUTe/lb MHOTOATOMHBIX CIIMPTOB. KauecTBeHHasi peakijys Ha
MHOI'0aTOMHBIe CITUAPTHI. [IprMeHeHre rivLeprHa.

52. ®enon. Pusnueckre U XMMHUUeCcKre CBOMCTBa deHo/a. B3auMHoe BvsiHYE aTOMOB B
MoJieKy/ie peHosa: B3auMO/IefiCTBUe C TMIPOKCH/IOM HaTpHsl M a30THOW KUCI0TOU. [IpumeHeHue
(heHOs1a HA OCHOBE CBOMCTB.

53.  Anpgeruzpbl. [ToHatue 06 anmbaerwzgax. AJbJerHHasi TPyMa Kak (QyHKIMOHAbHAas.
dopmanbJeru/, U ero CBOMCTBa: OKUC/IeHHe B COOTBETCTBYIOIIYIO KUC/IOTY, BOCCTAaHOB/IEHUE B
COOTBETCTBYIOLMH CIIUPT.

54. [TonyueHve anpAeruzioB OKUC/IEHWEM COOTBETCTBYIOLMX CrupToB. IlIpumeHeHune
(hopMmasbierusia Ha OCHOBE ero CBOWCTB.
55. [TonsiTne o KapOOHOBBIX KuC/IOTaxXx. KapOokcuiabHasi Tpymna Kak (yHKLMOHa/IbHas.

Comosiorueckuii  psify TIpe/leNlbHbIX OJHOOCHOBHBIX KapOOHOBBIX KHUCJOT. IlosydyeHue
KapOOHOBBIX KUCJIOT OKUC/IEHUEM aJlbJIerH/I0B.

56.  XuMHMuecKde CBOHCTBA YKCYCHOW KHCJIOTBI: OOIIMe CBOWMCTBA C MUHEpPAJTbHBIMU
KUC/IOTaMU U peakiusi sTepudukanyu. [IpriMeHeHre yKCYCHOM KHC/IOThl Ha OCHOBE CBOMCTB.
Beiciuve >XMpHBbIe KMC/IOTHI Ha PUMepe NMa7bMUTUHOBOM U CTeapUHOBOM.

57. Cnoxkuble 3¢upbl U Kupbl. [TonydyeHre c/10XHbIX 3(DHMPOB peakijyeil sTepruduKaLivu.
CnoxxHble 3¢Mpbl B IPUPO/ie, UX 3HaueHHe. [IprMeHeHre C/I0KHBIX 3()MPOB Ha OCHOBE CBOWCTB.

58. KupslI Kak cioxHble 3¢upbl. Knaccudurkaiys >xupoB. XMMHUUeCKre CBOMCTBA )KUPOB:
TUIPOJIM3 Y TUPUPOBAHUE XXUJKUX KUPOB. [IpriMeHeHe )KMPOB Ha OCHOBE CBOMCTB. Mbuia.

59. YrneBojpl, ux KaaccuduKalys: MOHOCaXxapubl (T/1F0K03a, PpyKTOo3a), Arcaxapy/bl
(caxapo3a) u nmosiMcaxapu/ibl (Kpaxmarsi 1 1e/ir0J103a).

60. I'roKo3a — BelecTBO C ABOWCTBEHHOM (yHKLMeW — anbAeruAoCnupT. XuMuyeckue
CBOWCTBA TJIFOKO3bI: OKHC/IEHHE B TJIFOKOHOBYIO KHUC/IOTY, BOCCTaHOBJIEHHe B COPOUT, CITUPTOBOE
OpoykeHue. [IpumMeHeHMe ITIOKO3bl HA OCHOBE CBOMCTB.

61. 3HaueHue YI/JeBO/IOB B >KUBOW TPHUPOJle U >KW3HU uesoBeKka. [IoHSATHe O peakiusix
TOJIMKOH/eHCALIUK Y TU/IPO/IM3a Ha MpuMepe B3auMOIpeBpallieHUil: TIF0K03a - Morucaxapu/.
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62. Amunbl. [loHaTHe 00 amuHax. AsMdaruueckrie aMHHBI, WX KIaCCHQUKaLUs |
HOMeHK/IaTypa. AHW/IMH, KaK OpraHndyeckoe ocHoBaHue. [To/ryueHre aHW/IMHA U3 HUTPOOeH301a.
[TpMeHeHre aHW/IMHA HA OCHOBE CBOMCTB.

63. AMUHOKMC/IOTBI KaK am@oTepHble JUGYHKIIMOHATbHbIE OpraHuYecKUue COeUHEeHMUs.
XuMHyeckre CBOMCTBA aMMHOKMCJ/IOT: B3aMMOZEWCTBHE CO Lel0YaMM, KUCI0TaMu U JIpyr C
ApyroM (peakiuusi MHOMUKOHAeHcanmu). IlenTugHasi cBsisb W nosunenTtuabl. [IpumeHeHue
aMHHOKMCJIOT Ha OCHOBE CBOMCTB.

64. benku. IlepBuuHas, BTOpPWYHAs, TpPETHUYHAsi CTPYKTYPbl OenkKoB. XWUMHUECKHe
cBOlicTBa Oe/KOB: TroOpeHWe, JeHaTypalus, THAPO/IW3, LBeTHble peakuuu. buojoruyeckue
(byHKI[UH Oe/TKOB.

65. ITonumepsl. Benku v movcaxapuibl Kak OMOTIOMMEpHI.

66. Ilnactmaccel.  IlosnyueHue  MOMMMEpPOB — peakluell  MoJMMepu3aluu U
MOJIMKOHZeHcalMyi. TepMmoniacTUuHble W TepMOpeaKTHBHbIe IlacTMacchl. IlpencraButenu
T1acTMacc.

67. BonokHa, ux knaccudukauys. [TonyueHue BosokoH. OTAe/bHbIe TIpe/iCTaBUTEN
XUMHYECKHUX BOJIOKOH.

HOHOJIHI/ITEJIBHOE KOHTPOJ/IbHO€ UCIIbITAHHUE
,Z[OHOJ'IHI/ITE‘IH:HOE KOHTPOJIbHO€ HCIIbITAHKWE TMPOBOJUTCA AJIA 06y‘laI-OI_L[I/IXCH, Ha6paBI_HI/IX

meHnee 50 6auioB (B cootBercTBUU C [losoxkeHueM «O MOZy/IbHO-DEMTHHIOBOM CHCTEME»),
(hopMupyeTcst U3 UKcC/Ia OLeHOUHBIX CPeZCTB 110 TeMaM, KOTOpble He OCBOEHbI 00YYarOIMCS.
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