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Pe3yibTaThl 0CBOCHHSA JUCHUTUTHHBI:
«Xumus» IITIICC3 (CI1I0)

o cnenuanabHocTu 35.02.15 KuHonorusa

TpeOoBaHus K pe3y/IbTaTaM O0CBOEHHUS AUCIUTLIMHBI:

TpeGoBaHus K pe3y/IbTaTaM 0CBOEHHUS JUCHHUILVIMHBI:

Ymemb:
- Ha3bIBaTh: U3yUeHHbIE BelllecTBa [0 TPUBHAIbHON WU MeXAYHapOJAHOM HOMEHK/IaType;
- OTpefieNiATh: BaJIEHTHOCTb U CTeNeHb OKUC/AEHUS] XUMHYEeCKUX 3/1eMeHTOB, THUI XMMWUYEeCKOU
CBSI3U B COeJUHEHMSX, 3apsJ, UOHA, XapakTep CpeJbl B BOJHBIX paCTBOpPaX HeEOPraHUYeCKUX U
OpraHUuYeCcKHUX COeJVHEHUM, OKWC/IUTe]b W BOCCTAHOBUTE/b, IPUHAJJIEXHOCTh BeLIeCTB K
pa3HbIM KJjlaccaM HeOpPraHWYeCKUX U OpraHuuecKrux CoeJUHeHUH;
-XapaKTepy30BaTh: 3/1IeMEHThI MaJbIX NIEPUOOB I0 UX M0JI0KeHHIo B [Teprouyeckon
cucreme [I.VI. MeHpeneeBa; o0lyie XMMUYeCKHe CBOWCTBA META/IOB, HEMETAJ/IOB, OCHOBHBIX
K/IaCCOB HEOpraHMYeCKUX M OpraHu4yecKUX COeJUHEeHU; CTpOeHHe U XHMHUUYecKue CBOMCTBA
V3y4YeHHbIX HeOpraHu4eCKUX U OpraHnyeckux CoeJMHeHuM;
- 0OBSICHATB: 3aBUCUMOCTh CBOWMCTB BeLL[eCTB OT UX COCTaBa U CTPOEHHSs], IPUPOJIy XUMUUECKOU
CBs13U (MOHHOM KOBaJIeHTHOM, MeTa/UInYecKol U BOZOPOJHOM), 3aBUCMMOCTb CKOPOCTH
XWUMHUUECKOM peakLUU U T0JI0’KeHHe XMMUUYeCKOT0 PaBHOBECHS OT Pa3/IMUHbIX ()aKTOPOB;
- BBITIOJIHATH XUMUUECKHUW SKCIIEPUMEHT: 110 paclio3HaBaHUIO BaXKHEMILIMX HeOpraHUu4eCKUX 1
OpraHUuYecKHX COeUHEeHU;
- IPOBOJUTh: CAMOCTOSITE/IbHBIN MOMCK XUMUUECKON UH(OPMALH C UCII0J/Ib30BaHUEM
Pa3/IMUHBIX UCTOUHUKOB (HAyYHO-TIOMY/ISIPHBIX W3/IaHUH, KOMITbIOTEPHBIX 0a3 JaHHBIX, PeCypCOB
VHTepHeTa); WCII0/Ib30BaTh KOMITBIOTEPHbIE TEXHOJOTUM [Jisi 00paboTKM W Tepesaur
XUMHUYEeCKOn
VMH(pOpMaLMHY U ee Npe/iCTaB/eHus B pa3/InyHbIX opMax;
- CBSI3bIBaTh: U3yYeHHbIM MaTepuas CO CBOel NMpoeCcCUOHAIBHOM [1eSITe/IbHOCThIO;
- pelaThb: pacueTHbIe 33/lauM 110 XUMUUECKHUM (POpMYyJiaM ¥ yPaBHEHUSIM;
- MCTIO/Tb30BaTh TIPUOOpeTeHHbIe 3HAHUSI U YMEHUsI B TIPAaKTUUYECKOU JeATeTbHOCTUA U
MOBCEeIHEBHOM JKU3HMU:
* 2711 0OBsICHEHHUSI XUMUUeCKUX SIBJIEHUM, IPOUCXO/SAIINX B TIPHUPOJe, ObITy U Ha
MIPOM3BO/ICTBE;
* oripeie/ieHHsI BO3MOXXHOCTH MIPOTEKaHUsl XMMUUeCKUX MPeBpall{eHNl B Pa3/IMUHbIX YCIOBUSIX
Y OLIeHKM UX MOC/Ie/ICTBUN;
* KOJIOTMYEeCKU IPaMOTHOIO MOBeZIEHHs B OKpY)KaroLLel cpefie;
* OLIeHKM BJIMSIHHAS XMMHUYECKOTO 3arpsi3HeHUsl OKpY)Karollel cpe/ibl Ha OpraHu3M ueoBeKa U
JIpyrve >XUBble OpraHy3Mbl;
* 6e301acHOT0 0OpalleH!sI C TOPIOUMMH ¥ TOKCUYHBIMU BellleCTBAMHU U J1ab0PaTOPHBIM
obopyoBaHueM;
* TIPUTOTOBJIEHUS PACTBOPOB 3a/]JaHHOM KOHLIEHTPALIMH B OBITY 1 Ha MTPOU3BO/ICTBE;
* KPUTHUYECKOU OLIeHKH JI0CTOBEPHOCTU XMMUUeCKOM MH(OpMaL1H, MOCTyNatollel U3 pa3HbIX
VICTOYHVKOB



3Hamb:

- BaKHeMIIMe XWMUYeCKHe TIOHSITUS: BeIecTBO, XWMUUeCKWW S/1eMeHT, aToM, MOJIeKyJa,
OTHOCUTe/IbHAsi aTOMHasi Macca, OTHOCHUTesbHasi MOJeKy/sipHas Macca, WOH, asyIoTpOITus,
M30TOIbl, XMMHUeCKasi CBsi3b, 3JIEKTPOOTPULIATELHOCTh, BaJleHTHOCThb, CTeleHb OKWC/IeHUs,
MOJIb, MOJISIPHAst Macca, MOJISIPHBIM 00beM ra3000pa3HbIX BEIeCTB, BEI[eCTBA MOJIEKY/ISIPHOTO U
HEMOJIEKY/ISIPHOTO CTPO€HUs], PacTBOPBI, JI€KTPOJIUT W He 3eKTPOJIUT, 3/1eKTPOJUThYecKast
JMCCOLMaLIYsl, OKUC/IUTe/ b U BOCCTAaHOBUTE/b, OKUC/IEHe U BOCCTaHOBJIEHUe, TeTyIOBOM 3 deKT
peakliy, CKOPOCTb XMMHWUECKOW peakluM, KaTalu3, XMMHUeckoe paBHOBecHe, YTJIepOJHBIM
ckesieT, QyHKIMOHAbHas TPYIINa, W30Mepusi, TOMOJIOTHS;

- OCHOBHBIe 3aKOHBI XMMUHU: COXpaHeHHe MacChl BeIlleCTB, TIOCTOSIHCTBA COCTaBa BellleCcTBa,
[Teprnoanueckuii 3akoH [1.11.MeH/eneeBa;

- OCHOBHbIE TEOPUU XUMHUM: XUMUUECKOH CBsI3U, 37IeKTPOJTUTUUECKON JUCCOLMALIMM, CTPOEeHHSs
OpraHWYecKUX U HeOpraHuuecKux coeJuHeHUl;

- Ba)KHeHIlIMe BellecTBa M MaTepuasbl: MeTa/l/lbl U CI/IaBbl, CepHasl, COJIsTHasl, a30THas U
YKCyCHasi KMCJIOTbI; O/1aropofiHble ra3bl, BOJOPOJ, KHCIODPO/, TajoreHbl, IIe/0UHble MeTallbl;
OCHOBHbI€, KUCJIOTHbIe U aM(OTepHbIe OKCU/IbI Y THAPOKCU/IBI, 11[e/I0UH, YT/IeKUC/IbIN U yrapHbId
rasbl, CEpHUCTBIN Ta3, aMMHaK, BO/ia, MPUPOHBIN ra3, MeTaH, 9TaH, 3TWJIEH, alleTU/IeH, XJI0pU/,
HaTpusi, KapOboHAT U ruipokapboHar HaTpus, KapboHaT u docdat KanbLusi, 6eH30/1, METaHOJ U
3TaHOJ, CJIOJKHbIE 3(UpHI, XUPbI, MblIa, MOHOCaxapu/pl (T/II0K03a), Aucaxapuzbl (caxaposa),
nosiMcaxapubl (KpaxMan W 1e/UTio/i03a), aHWIWH, aMHUHOKHC/IOTHI, OelKH, WCKYCCTBEHHBIe
BOJIOKHA, KayuyKH, TJIaCTMacChI.

B pe3ysbTaTe ocBoeHUs yueOHOM JUCLIMIUTMHBI BBIMYCKHUK /J0/DKEH 00/1a/1aTh
CJIeAYIOIIUMHI JTMYHOCTHBIMU pe3y/bTaTaMU:
JIPo 4 - chopMUPOBaHHOCTH MHUDPOBO33pEHHs], COOTBETCTBYIOLL[ETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAaykKu M OOIleCTBeHHON IPAaKTHKWA, OCO3HAHHOTO Ha JAuajore Ky/labTyp, a TaKxke
pa3/inyHbIX (OpM OOIIleCTBEHHOTO CO3HAHHS, OCO3HAHWsI CBOEr0 MecTa B TOJMUKY/IbTYPHOM
MUDe;
JIPo 5 - chopMUPOBAaHHOCTb OCHOB CaMOpPa3BUTHUS U CaMOBOCIIMTAaHUSI B COOTBETCTBUM C
oO11leyesioBeUeCKUMM 1[eHHOCTSIMA W WJieajlaMi TPa’K[AHCKOTro o0OI1iecTBa; TOTOBHOCTb M
CrocoOHOCTh K CAMOCTOSITe/TbHOM, TBOPUYECKOM U OTBETCTBEHHOM JiesiTe/TbHOCTH;
JIPo 7 - miposiB/ieHre HaBbIKOB COTPYAHUYECTBA CO CBEPCTHUKAMH, JIeTbMU MJIa/IIIero BO3pacTa,
B3pOC/ILIMM B 00pa30oBaTe/bHOMW, OOIEeCTBEHHO TI0JIe3HOH, y4eOHO-UCCIIeI0BaTebCKOM,
TIPOEKTHOM U IPYTUX BUJAX [1esTe/IbHOCTH;
JIPo 9 - TOTOBHOCTb U CIIOCOOHOCTH K OOpa30BaHHWIO, B TOM YHC/e CamMOOOpa30BaHUIO, Ha
MIPOTSDKEHUM BCeW JKW3HHW; CO3HaTe/llbHOe OTHOIeHHWe K HerpepbiBHOMY 00pa30BaHMUI0 Kak
YC/IOBMIO YCITEIITHOM MpodecCHoHanbHOM 1 0011[eCTBeHHOH [1eSITe/TbHOCTH;

JIPo 12 - OepexHOe, OTBETCTBEHHOe W KOMIIETEHTHOe OTHOLLeHHe K (u3nueckoMy Hu
TICUXOJIOTUYeCKOMY 3/I0POBBIO, KaK COOCTBEHHOMY, TaK M JDPYIHMX JIFO/le, yMeHWe OKa3bIBaTh
MepBYyI0 [MOMOLLb



ITacnopT ¢oHAa O1]eHOYHBIX CPe/ICTB

HIICC3 (CIIO) no conenuaanLHocTH: 35.02.15 Kunosiorusa

HaumenoBanue
Koutponmpyemeie OLIeHOYHBIX CPe/ICTB
Koutposmpyemeie
Ne JIUJaKTUYecKue Lpyrue oLjeHOUHbIe
KOMITOHEHTHEI TecTsl,
n/n eJUHULIbI CpeJCTBa
KOJI-BO
o B/ KOJI-BO
3a/laHUU -
3a/laHUU
1 2 3 4 5 6

Pa3gen 1. «O0masn ¥ HeopraHuyeckass XuMusi. XHMHUYECKHE CBOWMCTBA U MPeBPaIlieHHs
BemecTB. Heopranuueckue

COe/JMHEHUS»
Onpoc
Tema 1.1 315 32 Bi; B2 JIPo 4, Pemle)HI/Ie 13
1 | OcHOBHBIE NOHATHUSA JIPo 5, /TPo 7, JIPo 9, 21 TUTIOBBIX 3aJau 23
M 3aKOHbI XUMHUH JIPo 12 Lowmartiaue 19
3a/laHue
Tema 1.2 Orpoc 7
ITepuoguueckuu Perirenue 3agau 13
3aKO0H U 31; 32; Bi; Bz, JIPo 4, JomarHue 15
2 nepuoAuYecKas JIPo 5, JIPo 7, JIPo 9, 26 3a/laHue
cucremMa JIPo 12
A.A. MenpeneeBa.
CTpoenue aToma
Inf 1
Tema 1.3 Y1; Bz, Bs, JIPo 4, /IPo PemSHlfeoga,qaq 93
3 5, JIPo 7, JIPo 9, JIPo 17
CTpoeHnue Belecrsa. 12 JomatHue 10
3a/laHue
Ornpoc 9
Tema 1.4 Perienue 3amau
Bopa. PacTBOpbI. Y1; Bz; Bs, /IPo 4, IPo HpaKTI/IT—Ie?IfaH E13
4 5, JIPo 7, JIPo 9, JIPo 20
J/IeKTpPo/IMTHUYeCKas 12 paboTa
JIMCCOIHALIUS Lowmartiaue 19
3aJlaHue
Ornpoc 9
Perienue 3agau 11
5 X:;r:etine 31; 32; B1; Bz, JIPo 4, 26 JomartHue 27
Ep— JIPo 5, JIPo 7, JIPo 9, 3a/laHue
JIPo 12 KonTtposbHas 2
paboTa
Beu{:rri:;;.li x 31; 32; Bi; Bz, JIPo 4, Ornpoc 17
6 CBOMCTBA UIPo 5, JIPo 7, JIPo 9, 19
/IPo 12
Paszpen 2. «Oprannyeckas xumus. Oprannueckuie CoeAUHeHUs»
Tema 2.1 Ornpoc 9
7 | OcnoBHbIe noHaATHA | 31; 32; B1; By, JIPo 4, 11 Perienue 3agau 7
OpraHv4ecKou JIPo 5, JIPo 7, JIPo 9, Jomartiaue

5




XHUMMH U Teopusa JIPo 12 3a/laHue
CTpOeHMs
OpraHuvyecKux
COeJMHEeHUI
Tema 2.1.1 IIpegmer YV, : By: Bs, JIPo 4, JIPo Omnpoc 11
OpraHu4ecKou - .’]IPO’ 7 ’ 7TPo 9’ TPo 27 PerieHue 3aau 4
XUMHH 1’2 ’ ’ HowmaiiiHue 15
3a/jaHue
Ornpoc 10
Perirenue 3agau 8
Tema 2.2.-2.9 Y, : By: Bs, JIPo 4, JIPo JomartHue 11
y Yr/1eB0JOPOABI K UX s ’JIP(’) 7 ’ 1Po 9 ’ IPo 45 3a/jaH1e
NpHUPO/HbIe ’ ’ 12 g [TpakTryeckas 3
HCTOYHUKH paboTa
KonTtposbHas 2
paboTa
Ornpoc 19
Tema 2.10-2.12 Yy : By: Bs, JIPo 4, JIPo Pewenue 3agau 15
8 Kuciopoacoaepxany 5, IPo 7, JIPo 9, JIPo 45 [IpakTriueckas 4
He opraHuyecKue 12 pabora
COeAUHeHUsA JomatHue 10
3a/laHue
Tema 2.13-2.15 > Oripoc ;g
A3sotcopepxamue |Yi; Ba; Bs, JIPo 4, JIPo I_TmeHHe 3a/ad 5
9 OopraHuyvyeckKue 5, JIPo 7, JIPo 9, J/IPo 20 PaKTHHeCKad
coeiUHEHUS. 12 pabora 15
ITommmepsl 'H;);\;z]i;{?e
Bcezo: 262 402

MeToyiKa NpoBeieHHsI KOHTPOJIA 10 MPOBepKe 0a30BbIX 3HAHUM
10 AMCIUILIHHE « XUMHA»

Pazgen 1. «O0masa ¥ HeopraHuyeckass XuMusi. XMMHUYECKHE CBOWMCTBA U MPeBPaIlieHHs
BeujectB. Heoprannueckue coeguHeHUs»
Tema 1.1. OcHOBHBIE IOHATHSA U 3aKOHBI XUMHWH

KonTpo/mmpyembie KOMIIOHeHTbI: 31 ; 32 ; Bi; B2, JIPo 4, JIPo 5, JIPo 7, JIPo 9, JIPo 12
KoHTposimpyemble 3HAaHHUSA: OTpe/ie/ieHUs] TTOHSATHM «aTOM», «3JIeMEeHT», «MOJIeKYyJIa»;
(hOopMy/IMPOBKY OCHOBHBIX 3aKOHOB XUMUU;
YMeHHsI: TIPOBO/IUTH PacueThl 10 XUMUUEeCKUM (opMy/iaM U YpaBHEHUSIM peaKLU.

1. CocraB BejecTBa.

XHUMHUeCKHe 3/IeMEHThI.

Bonpockl AJisi MIPOBe/ieHUsI ONPOCa:

3JIEMEHTOB: dTOMBI, ITPOCThLIE WU C/IOXKHbIE BEIIeCTBd.

Z.BEH_IECTB[:I IMOCTOAHHOIO W TE€peMEHHOro COoCTaBa. 3aKoH IIOCTOSIHCTBA COCTaBa BeLleCTB.
BEH_IECTB[:I MOJIEKYJ/IADHOI'O U HEMOJIEKY/IADHOI'O CTPOEHUSA.

Crioco0mI

CylieCTBOBaHHA XUMHNUYECKUX




3. V3mepeHue BelllecTBa. Macca aTOMOB U MOJIeKY/1. ATOMHast eIMHHLAa MacChl. OTHOCHUTE/IbHBIE
aTOMHasi ¥ MOJIEKY/IsIpHasi MaCChl.

4. KommuecTBO BellleCTBa M eIWHULbI ero W3MepeHusi: MOJlb, MMOJIb, KMOJIb. Yucio ABorazpo.
MossipHas macca.

5. ArperaTHble COCTOSHMSI BeIlleCTBa: TBepjoe (KpHUCTa/UTMUecKoe W aMOp(QHOe), XUIKOe U
raszoo0pasHoe.

6. 3akoH ABOTAJIpO U €ro c/ie/iCTBUsL. MoJISIpHBIN 00BeM BeILeCTB B ra3000pa3HOM COCTOSTHUU.
7. ObbequHeHHBIM Ta30BbIi 3aKOH U ypaBHeHUe MeHpeneeBa—KiiarnelipoHa.

8. Cmecu BeljecTB. Paznuuusi Mexy cMeCsIMA ¥ XMUMUUeCKUMU COe/IMHeHUSIMU.

9. MaccoBasi 1 00beMHasi 10JTi KOMIIOHEHTOB CMeCH.

10. BemjectBo. AToM. Monekyna. XuMuueckrdd ssieMeHT. AsutoTponusi. IIpocTele U croxkHble
Bell|eCTBa.

11. KauecTBeHHBIN U KOJTMUECTBEHHbBIM COCTaB BELECTB.

12. Xumurueckue 3Haky ¥ (popMysibl. OTHOCUTe/IbHBIE aTOMHAs ¥ MOJIEKY/ISIpHasi Macchl.

13. KosinuecTBo BeljecTsa.

KpuTepuu o1jeHKH YCTHOTO OTBeTa
OrneHka «b»:

* OTBET MOJIHBIX U MPaBWIbHbIA Ha OCHOBAHUM U3yUeHHbIX TeOPHi;

* MaTepuasl U3JI0KeH B Orpe/ie/IeHHOU JIOTUUeCKOW MoC/ie/loBaTe/IbHOCTH, JINTepaTypHbIM
SI3BIKOM;

* OTBET CAMOCTOSITE/IbHBIM.

Onenka «4»:

* OTBeT MOJIHBIM U MPaBWIbHbIM Ha OCHOBAHUM U3yUeHHbIX TEOPHUH;

* MaTepua/l M3/I0)KeH B OIpe/ieJIeHHOM JIOTUYeCKOW T0C/e0BaTe/IbHOCTH, TIPU 3TOM
JIOTIYIIIeHbl /IBe-TPU HECYIeCTBEHHbIe OIIMOKH, WCIIpaB/ieHHble 10 TpebOBaHHIO
YUHTeJIsl.

Ornenka «3»:

* OTBeT TMOJIHbIM, HO TIPU 3TOM JIOTyIll[eHa CYyIl[eCTBeHHasl OIMOKa WM OTBET HeTIOJIHBIMN,

HeCBSI3HBI.
OneHka «2»:

* MIpy OTBeTe OOHapy)KeHO HeNoHWMaHWe YyJalllUMCs OCHOBHOTO COJlep)KaHUs yueOHOTo
Marepuasga WM [AOMYIeHbl CYIlleCTBeHHbIe OIIMOKH, KOTOphbIe YUall[Uics He MO>XKeT
WCIIPaBUTh MPU HABOJSIIUX BOMPOCAX YUUTe/IS.

Onenka «1»:
* OTCYTCTBHE OTBeTa.

TunoBbIe 3aJa4u M0 pa3fey

1. TNosb3ysCh MepUOUUYECKON CUCTeMOM XUMUUeCcKuX 31eMeHTOB [I. V1. MeHeneeBa, yKaKUTe
OTHOCHUTEJIbHbIE aTOMHbIe MacChl aTFOMUHUS, XJ1I0pa, HaTpUs, KUCI0PO/a, a3oTa.

2. BbluMCIMTE OTHOCUTENBHYIO MOJIEKY/ISIPHYIO Maccy KapOoHaTa Kasiblysi, WMEIOIIero
dbopmyny CaCOs.

3. Belunc/iiTe OTHOCHTE/IBHYIO MOJIEKY/ISIPHYIO MacCy Cy/ib(dara amoMuHusi, GopMysia KOTOPOTO
Al>(SO4)s.



4. BpluMCIUTe OTHOCHTEBHYK) MOJIEKY/ISIPHYI0 Maccy OpTO(oChOpHON KHWCIOThI, €eCau
M3BECTHO, UTO COOTHOLLIEHHEe aTOMOB BOJOPOAQd, ¢ocdopa U KUC/IOPOAA B MOJIEKY/le PaBHO
COOTBeTCTBeHHO 3:1:4.

5. BeluncuTe MaccoBoe OTHOILIEHHEe XUMUUeCKUX 3/IeMeHTOB B TU/IPOKCH/E KasTbLIHsl.

6. Bblunc/iiTe MacCOBOe OTHOILIIEHHEe XUMHUUEeCKUX 3/IeMEeHTOB B KapbOoHaTe KaJlbLIusl.

7. BbruncimuTe MaccoBble [J0JIM 3/IEMEHTOB B MOJIEKY/le CePHOW KUC/IOTHI.

8. Bblunciinte MaccoBble [J0/1M 3/1eMEHTOB B MoJjieKyse okcuza xxesne3sa (I11).

9. Belunciure, ckobKO o Macce gocgopa copepxxurcs B 28,4 r okcuga docgopa (r).

10. B kakoi1 Macce okcuzia Kanblysi cogepXXutcs 1,6 T KanbLus?

11. CKOJIbKO MOJIEKYJT COZIePKUTCS B BOJle Maccou 72 r?

12. Kakoe KO/MUeCTBO BellleCTBa 3aK/IH0YeHO B yrJjIeKMC/IOM ra3e maccout 110 r?

13. HaiiTu Maccy okcuia Meju KoJimuecTBoM BelriectBa 0,4 MOJIb.

14. Kakoe K0JIMUeCTBO BelllecTBa cocTaB/sieT 23,4 cynbdaTa HaTpUs?

15. Kakoii 06nem 3aHumMaroT 0,2 MoJb a3oTa?

16. Kakoe Ko/mMuecTBO BelllecTBa B Kuciopoie obvemom 112 i1?

17. KakoBa mMacca a30Ta, B39Toro oobemom 67,2 11 (H.y.)?

18. Kakoii 06beM 3aHUMaIOT 8 T Krcaopoja?

19. InoTHOCTH ra3a Mo BoJOpoAy paBHa 8. KakoBa OTHOCHUTe/IbHasi MOJIEKYJIsIpHasi Macca 3TOro
rasa?

20. [TnoTHOCTB Ta3a 1o Bo3yxy paBHa 2. KakoBa macca 5,6 j1 (H.y.) 3TOrO rasa?

21. KakoBa mMacca HUTpaTa Meau, oOpa3yrolierocss npu B3aumogericteuu okcuzaa meau (II) c
a30THOM KHUC/I0TOM?

22. OrmpegenuTe 00BeM BOJOPOJA, BCTYIAIOIIEr0 B peak(ui0 C 15 /1 KUC/IoOpoZa TIpu
obpa3oBaHuM Bo/ibl. OObEMBI Ta30B U3MEPEHBI IPH H.Y.

23. Bolunciute 06eM okcuzia yriepoga (IV), momydeHHbIH TIpU CTOPaHUM alleTHieHa 00beMoM
10 1 (H.y.).

KpuTepuu oljeHKH YMEHHA pellaTh pacyeTHbIe 3ajauu:
5 0a/1/10B:

BJaJileHHeM KY/JbTypOW MBIIJIEHUs; CIOCOOHOCTBIO K  00O0OIIeHWIo, aHaiu3y,
KPUTHUYECKOMY OCMBICJIEHHIO, CUCTEMATH3aL[iH, TIOCTAaHOBKe 1ie/iell ¥ BhIOOPY MyTel ux



JOCTIDKEHHUsI, B JIOTHUECKOM DacCYy)KIEHHM W peIlleHHM HeT OLIMOOK, 3ajaua peliieHa
palMoHaMbHBIM CIIOCOOOM.
4 6a/ia:
B JIOTHYECKOM PaCCY)KIEHHHU U PeIlieHHr HeT CYII|eCTBeHHBIX OIIMOO0K, HO 3a/jaua peleHa
HeparvoHaIbHBIM CII0COO0M MU [OTIYIIieHO He 6ojiee JBYX HeCYI[eCTBeHHbBIX OLIHOOK.
3 oasa:
B JIOTHUYECKOM PaCcCYKJI€HUU HET CYI[eCTBeHHBIX OIIMOOK, HO [OMyIlleHa CyIieCTBeHHast
2 basa:
HMMEIOTCS CYII|eCTBeHHbIe OIIMOKH B IOTHYeCKOM PaCCY)KJEHUH U B PelleHHH.
1 6amn:
OTCYTCTBHE OTBeTa Ha 3a/laHHe.

CamocrosTenbHasi padora
(JomaiiHee 3a/jaHKe)

Bompocs! /7151 caMOTIpOBepKU:
Yto siB/sIeTCs peiMeTOM U3yUeHUs] XUMUH ?
Yro rokasbiBaeT Xumuueckasi popmysna?
3. TlpuBeguTe TpUMepbl XUMUUECKHUX BeIECTB, WCIOJb3YeMbIX B TPOMBIIIIEHHOCTH,
CebCKOM XO3SIHCTBE, OBITY.
4. TlpuBezauTe KpaTKOe M3/I0)KeHWe aTOMHO-MOJIEKY/ISIPHOTO yUeHHsl.
Ha3oBuTe yueHbIX, BHECIIMX HaWOOJBIIMKM BK/IajZ, B Pa3BUTHE U YTBEP)KAEHHE
aTOMHO-MOJIEKY/ISIPHOTO yUYeHHUsl.

6. Kakue skcriepyuMeHTa/ibHble (akThl CBUETENLCTBYIOT O peajibHOM CYIL[eCTBOBaHUHU
aTOMOB U MOJIEKY/I.

7. BblyunTe 3HaueHHe TIOCTOSIHHOW ABOTafipo, XapaKTepUCTUKY HOPMasbHbLIX YC/IOBUM
(maByieHMe U Temriepatypa) U 00beM 1 MoJisi ra3a MpU HOPMaJIbHBIX YCIOBUSIX (H.Y.).

8. Kak ucrnonb3yloT Ha MpakTHKe 3aKOH TOCTOSIHCTBA COCTaBa M 3aKOH COXPaHeHUs
Macchl BellecTB.

9. Kakyioo pa3mMepHOCTb HMeEIOT BeJIMYMHBI: KOJIMUECTBO BeLeCTBa, OTHOCHUTENbHast
MOJIeKy/ISIpHasi Macca, MOJIsIpHasi Macca, MOJISIPHBIA 00beM, Macca BelecTBa, 00beM
rasa?

PelieHrie 3a7lay Ha HaxOXK/JeHWe OTHOCUTETbHOM MOJIEKYJISIPHOM MaccChl, orpejiesieHre

MacCOBO# JIOJIM XMMUUECKHX 3JIEMEHTOB B CJIO)KHOM Bell[eCTBe; KOJIMUeCTBa BellecTBa U T.J.

1-3. Kakoii 00bem (1pu H.y.) 3aHuMaet 1r:

1. cepoBozIOPOAA;

2. KACJIOPO/ia;

3. aMMHakKa

4-6. Haiigure maccy (npu H.y.) 2,8 /1 c/leAiyIOIUX ra3oB:

4. XJI0pOBOJIOPO/a;

5. ¢bropa;

6. yrIeKucIoro rasa.

7-8. Kakoii 00beM (IIpH H.y.) 3aHUMAKOT:

7. 3x10%! Mmonekyn rasa?

8. 12x10%* monekyn rasa?

9-10. CK0/IbKO MOJIeKYJI (IIPH H.y.) CO/IeP>KUTCA B:

9. 1,4n a3ora;

10. 11,2m1 Kucaopofa.

N
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‘DOHI{ TeCTOBbIX 3a/:[aHm71 AJIA TEKYIEro KOHTPoJis 3HAHHUM 110 TeMe:

Bblbepume 00uH npasu/ibHbIX 8APUAHM.

Menbuaieid XHMHYECKH Hele/THMOM YacTHUIel BellecTBa AB/IAETCA:
MoOJIeKyJia

HOH

+aToM

XUMUYECKUH 3/IeMEeHT

Ko/mmuyecTBO BelljecTBa — 3T0:

+TI0pLIMSI BeLeCTBa, U3MepeHHasi B MOJISIX
UKMC/I0 CTPYKTYPHBIX YacTul, pasHoe 6-10%
Macca BelecTBa

HaBeCKa Bell[eCTBa

M30TONBI XMMHYECKOr'0 3/IeMeHTa 0T/IMYal0TCs APYr OT Apyra:
+T10 UMC/Ty HEUTPOHOB

T10 UMCTY 3/IEKTPOHOB

T10 UMC/Ty IPOTOHOB

T10 MOJIOKEHUIO B TIEPUOUUECKOM CUCTEMe

M3 nepeunc/ieHHbIX SAB/IEHUN 0TMeTbTe XMMHUUYeCcKHue:
+I'opeHue ciuuku

+CKucaHue MoJjioKa

+P>xaBneHue keje3a

IIpaBienue metania

Kakoii 3aK0H /jaeT 0CHOBY /A/isl COCTaB/IeHUSI XUMUYECKHX peaKuu?
3aKOH TIOCTOSIHCTBa COCTaBa BellecTBa

3aKOH 5KBUBA/IEHTOB

+3aK0H COXpaHeHHsI MacChl BellleCTBa

3akoH ABorazapo

UTo Ha3bIBaeTcsA MOCTOSIHHON ABoOraapo?

1Mob BellecTBa, cofepskaiiuii 6,02-10 2monexyn

+Uucro vactur 6,02-10%3, copeprkamuxcs B 1 Mosib 1:060r0 BelljecTsa
1Mob BellecTBa, cogepxkamuii 6,02-10 2 aromos

Cogepxanue 6,02:10 23 atomos B 12 . yriepoja

KeMm ycTaHOBJ/IeH 3aK0OH NOCTOSAHCTBA COCTaBa BewecTBa?
M. B. JlIomoHOCOBBIM

k. anbToHOM

+)K. IIpyctom

A. Asoragpo

MHorue XMMHUYeCKHE 3/IEMEHTBI 00pa3yl0T HeCKO/IBKO MPOCTHIX BEIeCTB, 00/1aal0 X
pPas/IMuYHBIMHU cBolicTBaMu. Kak Ha3bIBaKT 3T0 siB/IeHUE?

MOJIMMOP(PU3MOM

rOMOJIOTUeN

MHOTOMEPHOCTBIO

+asnoTponuen

XuMuuecKue CO€eMUHEHHUA ITEPEMEHHOI'0 COCTABd HA3bIBAKOT:
10



CJIOKHBIMU BeIlleCTBaMH
JA/IbTOHUJAMU
KOMIUIEKCHBIMU BeIlleCTBaMH
+6epTo/TUAAMU

XuMuyecKue coeiHHeHUs MOCTOAHHOI0 COCTaBa Ha3bIBAKOT:
GepTosiMAaMu

BellleCTBaMU

+aa/1bTOHUAAMU

KOPMYCKYJIUAaMHU

Onpegenure Maccy (r) KMC/I0poja, 00beM KOTOPOro (H.y.) cocraBisiet 44,81
6,4

+64

22,4

2,2

Omnpeje/uTe KOJIMYECTBO MOJIb X/I0Pa, 00b€M KOTOPOro NMpH H.y. ocTasisieT 11,2 i1
+0,5
11,2
22 4
10,5

Macca obpa3na kapooHara Kaibius paBHa 10 r. Onpepeiure KoJIM4eCTBO MOJIb 3TOH COJTH
100

+0,1

0,01

10

Kaky1o maccy (r) umeer 1,55 10?3 moiekyn BoapI
+4,63

46,3

0,46

46

Kakoe K0/1MUeCTBO BelljecTBa (M0JIb) COCTaBAAIT 6,02:10% mMoseky1
10

+100

0,1

1000

MonsipHas Macca Kakux U3 NPUBe/IeHHbIX HH)Ke BellleCTB 0JMHAKOBa
CaCOs u NaBr

+H3PO4 1 HoSO4

CuS u AuCls

NaBr u CuS

Kakue 13 nepeurc/ieHHbIX HH)Ke Ia30B jierue Bo3jyxa
+A30T ¥ aMMHaK

A30T 1 KMCI0po[,

Ammuak u grop

Kucnopop u ¢rop

11



Kakoii 00beM 3aHMMaKOT npu H.y. 100 MoJ1b /11060T0 rasa
22,4 n

+22,4 nm®

22,4 m®

2,24 m®

B Kakom 00béMe (/1) aproHa (H.y.) COAEP)KHUTCA CTOIBKO )K€ aTOMOB, CKOJIBKO B 11,2 /1
BO/IOpO/ia

+5,6

11,2

22,4

224

Kakast Macca BojbI (I) MOXKeT OBITh I0/Ty4eHa NP B3aUMO/IeliCTBHH C KHC/I0PO oM 224 /1
BOJOpoAa?

0,18

18

1,8

+180

HaiiguTe Maccy ru/jpoKcu/ia Kaiabus (T), KOTOPbIi 0bUI MO/Ty4eH NPU B3aUMOJAEHCTBHH C
BojioH 658,8 r HerameHou u3BecTH, cogepxaiei 85 % CaO .

74
800
+740
1000
Tao6muna 1
MeToanKa nNpoBeieHHs] KOHTPOJISA
[TapameTpbl METOAMKHU 3HayeHue rapameTpa
[Ipenen nanTeILHOCTU BCErO0 KOHTPOJIA 15 MUHYT
ITociefoBaTeIbHOCTEL BEIOOPA BOTIPOCOB CnyyvaitHas
[IpesaraeMoe KoJimueCTBO BOTIPOCOB 5

KpuTepuu o1jeHKU:

- 5 0a/IJIOB BBICTAB/ISIETCS, KOTOPBIM TIPAaBUIBHO BBITIOHSET 5 TECTOBBIX 3a/laHU;
- 4 6a/1a BBICTABJISIETCS, €C/TA TIPABW/IBHO pellieHo 4 TeCTOBBIX 3a/IaHMsl.

- 3 0as11a BHICTABJISIETCSI, €C/TA TIPABUJTBHO PellieHo 3 TeCTOBBIX 3a/IaHHUsI

Tema 1.2. «Ilepuoanueckuii 3aKoH u [lepuoguueckasi cHCTeMa XUMHUECKUX 3/IEMEHTOB
.. MenpeneeBa. CTpoeHue aToMa»

KonTpo/mmpyembie KOMIIOHeHTbI: 31 ; 32 ; Bi; B2, JIPo 4, JIPo 5, JIPo 7, JIPo 9, JIPo 12
KoHTpo/mmpyeMble 3HaHUA: cOBpeMeHHasi (oopMyupoBKa [leproanueckoro 3akoHa, CTPYKTypa
[Tepuoanueckoit cuctemsl [.V1. MeHzeneeBa, CTpoeHUe aTOMOB;

YMeHHMs: OIpeJe/sATb 37eMeHT I10 3/IeKTPOHHOW (opMysie; yCTaHaB/IWMBATh 10
MOPsZIKOBOMY HOMEpY 3/IeMeHTa HOMep Mepuo/ia U HOMeD TPYMIibl, B KOTOPbIX OH HaXOAUTCS;
3aMMChIBaTh 3/€KTPOHHYI (OpPMyJy JaHHOTO 37eMeHTa U CpaBHHMBAaTb €ro C COCeJHUMH
3/7IeMeHTaMU B MepUo/ie U rpyrime.

Bomnpocs! psis onpoca
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1. Atom — cnoxkHas yactuua. JlokasarenbCTBa CJI0KHOCTH CTPOEHUs aToMa: KaToJHble U
PEeHTTeHOBCKYe TyuH, (oTO3((DeKT, paii0aKTUBHOCTb, 37IEKTPOJIN3.

2. IlnanerapHast moJenb aroma O. Pesepdopga. Ctpoenue aroma no H. Bopy. CoBpemeHHbIe
ripe/iCcTaB/ieHNst O CTpoeHuH aToMa. KoprycKysipHO-BOJIHOBOH /iyan3M YacTUL], MUKPOMUPA.

3. CocTaB aTOMHOTO 5i/ipa — HYKJIOHBI: TIPOTOHBI ¥ HEUTPOHBI. V30TOIBI U HYKIHU[BI.
YcToiunuBOCTS sifiep.

4. JnekTpoHHasi 0060/10uKa aToMoB. [ToHsTHE 00 3/IeKTPOHHOM OpPOUTANIN U 3/I€KTPOHHOM
o6sake. KBaHTOBBIE UKCIa: riaBHOe, OpouTanbHOe (TT0O0UHOE), MarHUTHOE W CIIMHOBOE.

5. PacripesienieHure 3/1eKTPOHOB 110 SHEPreTUUeCKUM YPOBHSIM, M0/IyPOBHSIM U OpOUTassM B
COOTBETCTBUY C MPUHLIMIIOM HauMeHbIlleld 3Hepruu, npuHiunoM Ilaymu u npasuiom I'yHa.
OneKTpOHHbIe KOH(UIypaLlMd aTOMOB XMMUUECKUX 3/IEMEHTOB.

6. BajieHTHBIe BO3MO>KHOCTH aTOMOB XHMHUUECKHX 3JIEMEHTOB.
7. BHeKTPOHHaH KJ'IaCCI/I(l)I/IKaL[I/IH XUMHWYEeCKUX 3JIEMEHTOB: S-, p-, d—, f—f-)J'IEMEHTLI.

KpuTepuu onjeHKa o01iue Jjisi yCTHOT0 0TBETa
OrneHka «b»:

* OTBET MOJIHBIM U MPaBUIbHbIM Ha OCHOBAHUM U3yUeHHbIX TeOPHUH;

* MaTepuas U3JI0KeH B Orpe/ie/IeHHOM JIOTUUeCKOU Moc/ieloBaTe/IbHOCTH, JIUTEPAaTyPHbIM
SI3BIKOM;

* OTBET CAMOCTOSITE/IbHBIM.

Onenka «4»:

* OTBeT MOJIHBIX U MPaBUIbHbINM Ha OCHOBAHUM U3yUeHHbIX TeOPHi;

* MaTepua/s M3/I0)KeH B OIpe/leJIeHHOW JIOTUUYeCKOW TM0C/e0BaTe/IbHOCTH, TIPU 3TOM
JIOTIYIIIeHbl /IBe-TPU HECYIeCTBEHHbIe OIIMOKH, WCIIpaB/ieHHble 10 TpebOBaHHIO
YUHTeJIsl.

Onenka «3»:

* OTBeT TMOJIHbIM, HO TIPU 3TOM JIOTyll[eHa CYyll[eCTBeHHasl OIMOKa WM OTBET HeTIOJIHBIMN,

HeCBSI3HBI.
OneHka «2»:

* NP OTBETe OOHApY)KEHO HeNOHWMaHWe YJalliMCSi OCHOBHOTO COZIEpP)KaHUsl yueOHOro
MaTepHasia WA [IOMYIIeHbl CYIIeCTBEHHbIe OLIMOKM, KOTOphIE YYall[UHCS He MOXKET
WCTIPaBUTh MPU HABOJSIIUX BOMPOCAX YUUTEJIS.

Onenka «1»:
* OTCYTCTBHE OTBeTa.

TunoBblie 3d4/1da4H 110 TeMe

1-5. CocTaBbTe 3/IeKTPOHHBIE U 3/IeKTPOHHO-Tpadrueckre (popMyJibl C/ie[[VIOLIUX 3/1IEMEHTOB:
Li, As;

Br, K;

Fe, Na;

B, Co;

Ni, Al

2. Kakoe KBaHTOBOe UMCJIO OTIpe/ieisieT KOJIMUecTBO opbuTtasneil B JaHHOM TIOJypOBHE aToMa?
YeMy paBHO uMc/io opbuTaseidi Ha s-, p-, d- u f-moaypoBHsx? Kakoe MakcuMasbHOe YUC/IO
3JIEKTPOHOB Ha HUX MOJKeT pacrioJiaraTbCsi?

3. 3apucoBaTh (POPMBI 3TEKTPOHHBIX 00/1aKOB (opbuTanei): s, p, d, f.

4. Ha kakoM ocHoBaHuu XpoMm, ¢ocdop, cepa U BaHagul pacroyioKeHbl B OAHOW TpyIIe
repuoiuueckoii cuctembl? [loueMy WX pa3MelriaioT B pa3HbIX MMOATPYIIIaxX?
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5. [lepeuncUTh 3/IeKTPOHHBIE aHAIOTU CPeJy 37IeMeHTOB V TpYIIbl MMepUOANUeCKON CUCTeMbl
3/ieMeHTOB. Harmmcate B 0O0IeM BHZE 3/1eKTPOHHbIE (POPMY/ibl BaJIeHTHBIX 3JIEKTPOHHBIX
MOAYPOBHEM aTOMOB 3TUX 37IeMEHTOB.
6. CocTaBbTe 3/IeKTPOHHBIE (POPMYJIBI U TMpeACTaBbTe TpaUuecku pa3MmelleHre 3/1eKTPOHOB 10
KBAaHTOBbIM  siuelikaM [I/Il  yKa3aHHbIX 37eMeHTOB. [IpoaHanu3upyiiTe BO3MO)KHOCTH
pa3beMHEHUsT CITapeHHBIX 3JIEKTPOHOB MPH BO30Y>KI€HHM aTOMOB C 00pa30BaHUEM Ba/leHTHBIX
3JIEKTPOHOB B COOTBETCTBUU C TeOPUeU CIIMH-BaJIeHTHOCTH.
7. UYrto Takoe wu30TOMbLI? YeM MOXKHO OOBICHUTb, UTO Y OOJIBIIMHCTBA 3/7€MEHTOB
MepUOIMYECKON CUCTEMbI aTOMHbIE MACChl BBIPOKAIOTCSA JPOOHBIM UMCIOM? MOTYT /I aTOMBI
pa3HbIX 3/IEMEHTOB UMeThb OIMHAKOBYIO Maccy? Kak Ha3bIBarOTCs MOA00OHbBIE aTOMBbI?
8. CHMBOJI OJJHOTO M3 U30TOIIOB 3/71eMeHTa *2243.

a) Ha3BaHUe 3/IeMeHTa;

0) uKMC/I0 MPOTOHOB U HEUTPOHOB B SIZIPE;

B) UMCJIO 37IEKTPOHOB B 3/IEKTPOHHOU 000/10UKe aToMa
9. flapo aToma HEKOTOPOTO 37ieMeHTa COZiepKUT 16 HeTPOHOB, a /1eKTpOHHas 060/I04Ka 3TOro
atomMa - 15 s57eKTpoHOB. Ha3BaTh 3/ieMeHT, HM30TOINIOM KOTOPOTO SIBJISIETCS JaHHBIM aTOM.
[IpuBecTH 3amuch ero CUMBOJIA C yKa3aHWeM 3apsifia siipa ¥ MacCOBOTO UMC/Ia.
10. HUzotonm kpemHus-30 obOpa3syercs mipu OoMOapAuUpOBKe O-UaCTHIlAaMH $ep AaTOMOB
amoMuHus-27. CocTaBbTe ypaBHEHHe 3TOU s/IePHOM peaklMy W HaMIIUTe ero B COKpallleHHOU
dbopwme.
11. MaccoBoe uKc/I0 aToMa HEeKOTOPOro 3jeMeHTa paBHO 181, B 3/1eKTpOHHOM 060/10UKe aToMa
COZlep)KUTCS 73 37eKTPOHA. YKa3aTh YMC/IO MPOTOHOB M HEWTPOHOB B si/ipe aToMa U Ha3BaHUe
3/1eMeHTa.
12. Kakoe MakCHMaJibHO€e UMC/I0 3/IEKTPOHOB MOXKeT HaXOAUThCSl Ha SHePreTUUeCKUX YPOBHSIX U
IO yPOBHSIX?
13. OnpefenuTb YMCIO 3/IEKTPOHOB, NMPOTOHOB M HEWTPOHOB Yy 3/1EMEHTOB C TMOPSAKOBBIMU
HoMepamu 11, 22, 33, 44, 55, 66, 77

KpuTepuu orjeHKa yMeHUM peliaTb TUIIOBbIE 33/jauH

OrneHka «b»:

* B JIOTHUECKOM PACCY)KIEHHUHU HeT OIIMOOK, 3a/jaua pellieHa palioHa bHBIM CII0COO0M.
Onenka «4»:

*B JIOTUUECKOM pacCyKXJeHHH HeT CYI[eCTBeHHbIX OIMOOK, HO 3ajiaua pellieHa

Hepal[MoHaIbHBIM CITI0COO0M WM JIOTTYIIIEHO He OoJiee IBYX HECYIIeCTBEHHBIX OIIHNOOK.

Ornenka «3»:

*B JIOTUYECKOM PacCy>XJeHUU eCTb HeJ0ueThl.
OneHka «2»:

*MMEeIOTCSI CYIlleCTBEHHbIEe OIITMOKH B JIOTUUECKOM PacCyKAeHHUH.
Onenka «1»:

*OTCYTCTBHE OTBETA Ha 3a/laHue.

CamocTosTebHass padoTa
(JomaiHee 3a/jaHKe)
81, ymp.1-5
82, ynp.1-7
83, ymp.1-5
85, ynip.1-7

[Mouck mHpoOpMaLMK 1o 3afaHHON TeMe «OTKpbITHe MepuoJUueckoro 3aKOHa» W3 Pa3/IMuHBIX
WCTOYHUKOB, CHUCTEMaTHU3UPOBaTh II0JIyUeHHYI0 HWHGOpPMAaLMI0 U Tpe/iCTaBUTb €€ BH/Je
nipe3eHTauui (7-10 cnaiiioB).
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HL RPN A

12.
13.
14.
15.
16.
17.
18.
19.
20.
21.

0.

NHCcTpYyKIMs 10 BHINIO/THEHUIO:
PaboTa BBITIOTHSETCS] CAMOCTOSITE/ILHO TPYIIION 00yyaromxcst 4-5uesioBex.
CTpyKTypa npe3eHTaluu:
-ITonbITKM KnaccudurKalum XuMudeckux 3nemMeHToB o .. MeHzeneeBa;
-OtkpeiTe [I.V1. MeHjeneeBbIM IepUOSUYECKOT0 3aKOHa;
-ITepyoguueckasi cucTema 3/1eMeHTOB - Tab/IMUHOe BbIpa)keHue Mepruo/InyecKoro 3aK0oHa;
-3HaueHue [1epyuoIMUeCKOro 3aKOHa.

Bompoce! ana caMonipoBepKu
B uém 3HaueHue Ilepropnueckoro 3akoHa U Ilepuopnyeckol CUCTeMbl XHUMUUECKHX
saneMmenToB 1.V1. MeHpesneeBa.
Yo Takoe BasieHTHOCTL? Ha30BuTe MakCHMa/lbHOe ¥ MUHHMMAJIbHOE 3HaueHusl
Ba/ICHTHOCTY XUMHUYECKUX 3/IeMEHTOB.
Kak u3MeHAIOTCS CBOWMCTBA 3/IEMEHTOB C YBe/JWYeHHWEM TMOPSAKOBOIO HOMepa B
repuofiax v rpymmnax?
KeM u Korzia 6611 OTKPBIThI 371€KTPOHbI, IPOTOHBI, HEUTPOHBI?
[TopsifoK 3aro/iHeHyst 31eKTPOHAMU /1eKTPOHHBIX C/I0eB U opOuTarei.
Kakoe cocTosiHue aTromMa Ha3bIBalOT HOPMaJIbHbIM, Kakoe — BO30YKZIeHHbIM?
Kak Ha3bIBarOTCs YaCTUL[bl, KOTOPLIMU 00pa30BaHbl BCe BellecTBa?
YT0 HaxXoAWUTCA B LIeHTpe aroma?
W3 yero cocrout s4po atoma?
Kakoe o011jee Ha3BaHHe UMEIOT ITPOTOHBI U HEUTPOHBI?
Uemy paBeH 3apsifi IPOTOHA B YC/IOBHBIX eJUHUL{aX ?
Kakoti 3apsig umetor szpa atomoB? [louemy?
Kak Ha3bIBaroTCsl YaCTUL[b], KOTOPbIe JBWKYTCS BOKPYT sipa aToMa?
Yemy paBeH 3apsi/ 71eKTPOHA B YCJIOBHBIX eJUHULIAX?
Kakoe o011jee Ha3BaHHe UMEIOT TIPOTOHbI, HEUTPOHBI U 3/1I€KTPOHbI?
[Touemy aTOMBbI SIB/ISIOTCS 3/1€KTPOHENTPaIbHBIMUA YaCTULIAMU?
YTO SIB/IAETCS TJIABHOM XapaKTepUCTHUKOM r000ro aroma?
Yemy paBeH 3apsj siipa atoMma?
YTto Ha3bIBaeTCsi XUMUYeCKUM 3JIeMeHTOM?
CKOJIBKO XMMUUeCKUX 3/IeMeHTOB M3BeCTHO B HaCTosILL[ee BpeMs?
CKOJIBKO XMMHUUeCKUX 3/IeMEHTOB BCTpeyaeTcs B IIpUpo/e?

3afiaHuA /1A CAMOCTOATE/ILHOM PadoThI

3anosiHMTe CBOOO/IHBIE KIeTKU B Cieyrolei Tabmiie (Kaxaasi CTpoKa
B TaOJIMIle COOTBETCTBYET OZHOMY aTOMY):

Atom Uucno Uucno 3apsap sapa | Yucso Hucno
TIPOTOHOB 3/IEKTPOHOB HEWTPOHOB HYKJIOHOB

1-bI1 1 0

2-ou 6 12

3-ui +12 12

4-bIit 80 120

5-bIl 15 31

KakoBo 0011jee 41c/I0 37ieMeHTapHbIX YaCTUL] B KaXKJJOM U3 aTOMOB

No 1—5?
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3anoHUTh Tabuiy:
OCHOBHbIE XapaKTEPUCTHUKHU 3/IEMEHTAPHbBIX YaCTHI]

Yactuua u ee Macca 3apsg [Ipumeuanue
o603HaueHMe

(I)OH/] TeCTOBbIX 3a/:[aHm71 AJIA TEKYIEro KOHTpPoJis 3HAHHUM 110 TeMe:

Bbibepume 00uH Npasu/ibHbIX 8APUAHM:

YTo AB/IAETCA OCHOBAHUEM /I/Isi COBPEMEHHOIH KBATH(PHKAIUA XMMHUYECKHX Y/IEMEHTOB?
BaJ/IeHTHOCTh

CTpOeHHe aToMa

aTOMHasi Macca

+YKC/I0 TIPOTOHOB B Siipe aToMa

Yro onpefenseT (pU3UYECKHUH CMBIC/ NOPAJAKOBOI0 HOMepa XMMHUY€eCKOro 3jieMeHTa?
T10JIO’KeHHe 1eMeHTa B IIepUOJUUeCKOUN cCucTeMe

+4MCJI0 TPOTOHOB B si/Ipe aToMa

YMCJI0 SHEPreTUYeCcKuX ypoBHEHN

YKMCJI0O HEUTPOHOB B aTOMe

Uto onpepesisier Pu3nUecKHii CMbIC/I HOMepa MepHo/ia B MepuoAnYecKon cucreme?
CXOJHble (PM3UKO-XMMUUeCKUe CBOMCTBA 3/IeMeHTOB JAaHHOTO Mepruoja

MeTaJlylnyecKre CBOMCTBA c/ieBa HarpaBo ocjabeBaroT

+4KnC/I0 3/1IeKTPOHHBIX YPOBHEN B aTOMaxX PaBHO HOMepy Teproja

CBOMCTBA 3/1EMEHTOB TTePUOIUUeCKU MTOBTOPSIFOTCS

Yem 00yC/10B/IeHbI META/UTHUECKHE CBOMCTBA XUMHUUYECKHX 3/IEMEHTOB C TOUKH 3PeHHs
XUMHUH?

+CrocoOHOCTBIO aTOMa OTAABATh 3/IEKTPOHBI

CIIOCOOHOCTBIO pearkpoBaTth C HeMeTa/lJlaMU

BEJIMUMHOM 3/IeKTPOOTPULIATE/IbHOCTH

CTPOEeHUeM KPUCTa/JINUeCKOW pelleTKH

Kakue cBoiicTBa YCH/IUBAKTCA Y XUMHUYECKHUX 3JIEMEHTOB I'V/IABHBIX MOATPYIIII C
YB&/INUEHUEM aTOMHOI'O HOMepa?

+MeTanImyeckre CBOMCTBA

HeMeTa/yInuecKre CBOMCTBA

XHUMH4yeCKasd dKkTUBHOCTD

pPaCTBOPUMOCTE B BOJe

Kakue cBolCTBa yCH/IMBAKTCA Y XMMHUECKHX 3/IeMEHTOB B Ipeje/iax epuoja cjieBa
Harpaso?

MeTaJlTnuecKuii Gyieck

3JIeKTPONPOBOJHOCTD

+0KUC/IUTe/IbHbIE CBOMCTBA

OTHOCUTeJIbHAS! TJIOTHOCTh
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Kakue xuMuueckue 371eMeHThI Paciio/ioKeHbl B NOPsAKe BO3pPacTaHUA UX aTOMHBIX
pajuycoB

N, B,C

+N, P, As

Na, Mg, K

B, Si, N

B r/1aBHBIX MOATPYNIIaX MePHOAHYECKOH CHCTEMbI BOCCTAHOBUTE/IbHAsA CIIOCOOHOCTH
aToMOB XUMHUYECKHX 3/IeMeHTOB pacTeT C:

yBeJIMUeHHeM umc/ia HeMTPOHOB B sifipe

yMeHbllIeHHeM paZiiyca aTOMOB

yBeJIMUeHHeM UKc/ia 3/1IeKTPOHOB Ha BHeIIIHEM HepreTUueckoM ypOBHe

+yBeNMueHreM paJiiyca aToMOB

Yuc/io 3/1eKTpoHoB B HoHe Fe?" cocraBsier:
23

+24

26

56

Yemy paBHO unc/i0 cBo6oaHbIX 3d opOuTasieii B aToMe UHKA?
5

+0

1

2

B no604YHbBIX MOJArpynIax NepuoANYecKoil CMCTeMbl BOCCTAHOBHUTE/IbHASA CIIOCOOHOCTD
aTOMOB XHMHUYECKHX 3/IeMeHTOB pacTeT C:

+yBe/MueHreM paJuyca aTOMOB

yMeHbllIeHHeM paZiiyca aTOMOB

yBeJIMUeHHeM UKc/ia 37IeKTPOHOB Ha BHeIIIHEM HepreTUueckoM ypOBHe

yBeJIMueHueM 3apsijia siapa

Yemy paBHO MaccoBoe 4Hc/I0 aToma?
YKC/Ty IPOTOHOB B aTOMe

YUCIy /1eKTPOHOB B aTOMe

YKCy HEUTPOHOB B aTOMe

+4KCTy HYK/IOHOB B aTOMe

Yemy paBHO UHC/I0 HEUTPOHOB B aToMme 15 P?
31

16

+15

46

Kakoe KBaHTOBOe YHC/I0 XapaKTepu3yeT Hanpas/ieHHe Y/1eKTPOHHOr0 00/1aka B
NPOCTPAHCTBe?

n

1

+ ml

ms
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Kakue 3HaueHHs1 MPMHUMAaeT MarHUTHOe KBAHTOBOE YKC/IO /i/isi opouTasieii d-moaypoBHsa?
0,1,2

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

-1,0, +1

1,2,3

Yemy paBHO 4K (/I0 oOpOUTasiei Ha f-mogypoBHe?
1

3

5

+7

ATOMBI, KaKOro 3/1eMeHTa MMeI0T 3/1eKTPOHHYI0 KOH(PUIypaLiI0 BHeIHero cios: 4s*4p°?
+35Br

7N

33AS

23V

YeM 0T/IMYAKOTCH aTOMbI H30TOMOB OHOI0 3/IeMeHTa?
YKC/IOM TIPOTOHOB

+YKC/IOM HEMTPOHOB

YKCJIOM JIEKTPOHOB

3apsiIoM sifipa

YemMy paBHO MacCOBOe YHUC/I0 a30Ta 7N, KOTOPbIM CO/ieP)XUT 8 HeTPOHOB?
14

+15

16

17

Kakue 3HaueHUsI NPUHUMAaeT 0pOUTa/IbHOEe KBAHTOBOE YHCJIO /ISl BTOPOTO
HEPreTHYecKoro ypoBH?

0,1, 2

-2,-1,0,1,2

+0, 1

1

Kak 0003Hauaercsi Mo ypoBeHb, A/1s1 KoToporon =4 ul=0?
4f

4d

4p

+4s

ATOMBI, KaKOr0 371eMeHTa MMeKT 3/1eKTPOHHYI0 KOH(UTypaliI0 BHelIHero c/1o0s 3s23p*?
6C

1451

+16S

24Cr

OnexkTpoHHas (opmya aToma 1s°2s*2p®3s?3p3. OnpegennTe 3/1eMeHT M BO3MOXKHBIE
CTeneHH OKHCIeHHS
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+3, +5 As
+4,+6 S
++43,+5P
+3, +6 P

Jlns aToma s/1eMenTa c opmynoii 1 s22s22p%3s23p%4s? onpepenure aroMHbIi HOMep
12

+ 20

50

19

JIns aToMa C 3/1eKTpOHHOM (POpPMy/10ii BHEIIIHUX 3/71eKTPOHOB yKaxuTe 4 s23d'%4p? uncio
HecrnapeHHbIX 3/IeKTPOHOB B 0CHOBHOM COCTOSIHMH aroMa

5

6

+2

4

Ykaxure 3/1eKTpoHHy10 opmy.1y aToma dTopa.
15%2s%2p®
1s%2s%2p?
+15%25%2p°
1s%2s22p®3s?
Tao6mumna 2
MeToAMKa NPOBeE/IeHHs TeKYero KOHTPO/Is

[TapameTpbl METOJUKU 3HaueHHe napameTpa

[Ipenen nanTeILHOCTU BCErO0 KOHTPOJIA 20 MUHYT

[TocnenoBaTeIbHOCTL BBIOOPA BOIIPOCOB CnyuaiiHas

[IpenaraemMoe KoJM4eCcTBO BOTIPOCOB 10

KpuTepuu onjeHKu:

5 0a/uI0B - OL|eHKA «OTJMYHO» BBICTABJSIETCS OOyuarolieMy, KOTODBIM TPaBU/IBHO
otBeTw1 Ha 90-100% BOTIPOCOB.

4 0a/UIOB - OLeHKA «XOPOIIO» BBLICTAB/ISAETCS O0yYarolieMy, KOTOPBIM IPaBUILHO
otBeTw1 Ha 70-80% BOIpOCOB.

3 0a/UI0B - OIlEHKA «YAOBJIETBOPUTE/ILHO» BBLICTAB/ISETCS OOyUarol[eMy, KOTOPBIN
rpaBUIbHO O0TBeTHI Ha 50-60% BOIIPOCOB.

OLleHKa «HEeYOBJIETBOPUTETHHO» BBICTAB/ISIETCS 0O0ydYarolieMy, KOTOPbBIM MPaBUILHO
otBeTUs MeHee 50% BOMPOCOB, Oaslyibl He BBHICTABJISIOTCS.

Temal.3. «CTpoeHue BeljecTBa»
KonTpo/mmpyembie KOMIIOHeHTbI: Y ; B2; B3, JIPo 4, JIPo 5, JIPo 7, JIPo 9, JIPo 12
KoHTpo/mmpyeMble 3HAaHUA: BUAbl XUMWUECKOM CBs3M (KOBajieHTHasi TMOJsipHas |
KOBaJ/IeHTHasi HeroJisipHasi, WOHHasi, BOJOPOJHAasi, MeTa/ylduecKas); arperaTHoe COCTOSIHUe
BellleCTBa;
YMeHHMs: OTpe/ieisiTb XapakTep XUMUUYEeCKOW CBSI3U B pa3HbIX COeJUHEHUSIX U CTeleHb
OKHCJIeHUsI 37ieMeHTa; K1acCu(ULIMPOBATh JUCIIePCHbIe CUCTEMBI.

Bonpocsl Ass onpoca
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1. TloHATHe O XUMUYECKOW CBA3U. THWIBI XUMUYECKUX CBsI3el: KOBaJeHTHas, WOHHaf,
MeTalyInyeckasi U BOJJOpOiHasl.

2. KoBaneHTHass XuMHuecKasi CBsi3b. [IBa MexaHW3Ma 00pa30BaHUs 3TOW CBSI3U: OOMEHHBIA |
JIOHOPHO-aKLIeNTOPHBIM.

3. OcHOBHBIE TIapaMeTpbl 3TOr0 TWMA CBS3M: JJIMHA, NPOYHOCTb, YroJl CBSI3U WU BaJIeHTHBIN
yrosi. OCHOBHbIE CBOMCTBA KOBA/IEHTHOM CBSI3U: HACBILLEHHOCTD, M0JIIPU3yeMOCThb M IPOYHOCTb.
4. DeKTPOOTPHULIATE/NIbHOCTh U K/IaCCU(UKaLMsl KOBaJE€HTHBIX CBA3€M IO 3TOMY IpHU3HAKY:
TMOJISIpHAs M HerloJIsIpHasi KoBasleHTHbIe CBsI3U. I10/IsIpHOCTD CBSI3U Y MOJIIPHOCTD MOJIEKYJIBI.

5. Crioco6 mepeKpbIBaHUS 37EKTPOHHBIX OpOUTanell U KiacCU(pUKaLis KOBaJIEHTHBIX CBSI3€H 110
3TOMY MPU3HAKY: G- U T-CBA3U. KpaTHOCTh KOBa/IeHTHBIX CBSI3el U K/IaCCU(PUKALMSA UX TI0 3TOMY
MPU3HaKY: OJUHapHbIe, 1BOIHbIE, TPOUHbIE, [IOYTOPHLIE.

6. Tumbl KpUCTA//IMUECKUX pELIeTOK y BellecTB C 3TUM TUIOM CBSI3W: aTOMHble U
MoseKynspHble. dr3ruecKre CBOMCTBA BEILeCTB C STUMU KPUCTAJTMYECKUMHU pellieTKaMHU.

7. VloHHas XxuMuyeckasi CBsi3b, KaK KpaliHHWM C/lyyall KOBaJeHTHOM MOJIIPHOW CBsA3M MexaHU3M
obpa3oBaHusi MOHHOM CBs3U. VOHHBIe KpUCTa/l/IMUeCKue pelieTKd W CBOMCTBA BeIeCTB C
TaKMMHU KpUCTa/lJlaMH.

8. Metannyeckasi XMiMyUyecKasl CBsi3b, KaK 0COOBIM THUIT XUMHUECKOU CBSI3U, CYILeCTBYIOLIUM B
MeTa/ylaXx M CiylaBax. Ee OT/Muus U CXO[CTBO C KOBaJeHTHOM M MOHHOM CBs3siMu. CBOMCTBa
MeTa//InYecKou CBsi3U. MeTajiMueckde KpUCTa/yIMyecKue peLleTKd KW CBOMCTBA BeLeCTB C
TaKMMU KpUCTa/lJIaMH.

9. BojjopoHasi XMMUYecKasi CBsi3b. MexaHu3M o0pa30BaHUs TakoW cBsi3v. Ee kmaccudukarys:
MeXXMOJIeKY/ISIpHasi U BHYTPUMOJIEKY/IpHasi BOJOPOJHbIE CBSI3U.

10. Mosieky/nsipHble KpUCTa/UIMYeCKHe pelleTKH /sl 3TOT0 TUra CBsi3u. Pusnueckue CBOWCTBA
BellleCTB C BOJIOPOJHOM CBs3bl0. buosiornyeckasi posib BOJOPOJHBIX CBsi3el B OpraHu3al[uu
CTPYKTYp OUOTIO/IMMEPOB.

11. EpvHas mipupofia XMMUUYECKHUX CBsi3el: Ha/lduve pa3/dyHbIX THUIOB CBsi3ed B OJHOM
BelllecTBe, lepexo/] OJHOTO TUIIA CBSI3U B IPYTOM U T.II.

12. Kowmrekcoobpa3oBanue. [loHsiTHE O KOMIIEKCHBIX coeJuHeHusix. KoopauHalMoHHOe
YKC/I0 KOMIlJIeKcooOpa3oBateisi. BHyTpeHHsisl U BHeLLHsisl cpepa KOMIIIEKCOB.

13. HomeHK/1aTypa KOMILIEKCHBIX COeluHeHU. VIX 3HaueHue.

KpuTepuu onjeHKH 0011{1e /I YCTHOT0 OTBeTa
OrneHka «b»:

* OTBET MOJIHBIM U MPaBUIbHbIM Ha OCHOBAHUM U3YyUYeHHbIX TEOPHUH;

* MaTepuasl U3JI0KeH B Orpe/ie/IeHHOU JIOTUUeCKOW MOC/Ie/I0BaTe/IbHOCTH, JINTepaTypHbIM
SI3BIKOM;

* OTBET CAMOCTOSITE/IbHBIM.

OneHka «4»:

* OTBET MOJIHBIX U MPaBWIbHbIN Ha OCHOBAHUM U3yUeHHbIX TeOpHi;

* MaTepua/s M3/I0O)KeH B OIpe/leJIeHHOW JIOTUUYeCKOW IM0CIe0BaTe/IbHOCTH, TIPU 3TOM
JIOTIYIIIeHbl /IBe-TPU HECYI[eCTBEHHbIe OIIMOKH, WCIIpPaB/ieHHble 10 TpebOBaHHIO
yUuTeJIsl.

Ornenka «3»:

* OTBeT TMOJIHbIM, HO TIPU 3TOM JIOTyll[eHa CYyIl[eCTBeHHasl OIMOKa WM OTBET HETIOJIHBIMN,

HeCBSI3HBI.
OneHka «2»:

* NP OTBETe OOHApY)KEHO HENOHWMaHHWe YJalliMCSi OCHOBHOTO COZIEpP)KaHUsl yueOHOro
MaTepHasia WA [OMYIIeHbl CYIeCTBEHHbIE OILIMOKMU, KOTOpbIE YUaIl[UMCS HE MOJKET
WCIIPaBUTh MPY HABOJSIIUX BOMPOCAX YUUTe/IS.
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Onenka «1»:
* OTCYTCTBHE OTBeTa.

TunoBbIe 3aja4u¥_Ha HaX0XX/JIeHHEe 00HEMHOW U MaCCOBOM /J0/TH KOMIIOHEHTOB CMECH,
MacCOBO#i 10/ IpUMecer

Nel. Jlna xoHcepBupoBaHUs HYKHO 200r 6%-HOro pacTBOpa YKCYCHOM KUC/IOTBL B Mmara3sune
nipoaetcsi 70%-HbIii pacTBop, 06bemMom 200m U ToTHOCTBIO 1,07 r/Mn (3cceHiusi). CKOJBKO
rpaMMOB 3CCEHLIUU HY)KHO B3SIThb [JI1 KOHCEpBaLUn?

Ne2. Kakasg Macca €0/ BBOJWTCS B OpraHu3M uejoBeka npu BauBaHuM 500r (M3M0I0rMuecKoro
pactBopa (0,9% pacTBop x/0puia HaTpusi)?

Ne3. CKOJIbKO IPaMMOB BO/IbI M HUTpaTa HaTPHUsl Hy>KHO B3sTh, YTOObI purotoButh 80r 5% pacTtBopa
cou?

Ne4. B 150r Boapl pactBopwiu 50r ¢ocdopHoi KucioTel. KakoBa MaccoBasi [j0/i1 KUC/IOTBHI B
MIOJIyUeHHOM pacTBope?

Ne5. CKOJIbKO TpaMMOB 10/ja ¥ CIIMPTa HY>KHO B35ITh /11 IpUurotos/eHus 30r 5%-ro pactBopa HOAHOMN
HaCTOWKM?

Ne6. Ormpezenre KOJMUECTBO 30710Ta W cepebpa, KOTOpOe COAEP)KUTCA B 0OpydasbHOM KOJIbIIE
Maccoii 3,75r u npoboti 585 .

Ne7. B 180r 15%-ro pacTBopa rufipokcyja Hatpusi pactBopuau 20r 1jenoud. PaccuntaiiTe MacCOBYHO
JI0JIIO 11]e/I0YM B [TOJTyUeHHOM pacTBOpe.

Ne8. Cmumu fBa pactBopa cepHoul KMC/IOTHL: 240r 30%-ro u 180r 5%-ro. PaccuuraiiTe MaccoByro
JI0JIF0 KMCJIOTHI B TIOJIyYEHHOM pacTBOpe.

Ne9. 3 250r 20%-ro pacTtBopa xnopuza Kamus Beinapuad 100r Boapbl. PaccunTaliTe MacCcoBYHO 0O
KHCJIOTHI B TIOJTyYeHHOM pacTBOpe.

KpuTepuu oljeHKH 00111e /ISl pellieHusl PacCUeTHbIX 3a4au
5 0a/10B:
B/IaJileHHeM KY/IbTYPOH MBIIUIeHHsI; CIIOCOOHOCTbIO K 0O0O0OIIeHHI0, aHa/TH3y, KPUTHUECKOMY
OCMBIC/IEHHIO, CHCTeMAaTH3al|id, II0CTAHOBKe Iieleli W BBIOOPY MyTed WX [JOCTHXKeHHUs, B
JIOTMYECKOM PaCCY)KIEHUH U PellieH|H HeT OIIMOO0K, 3a/jaua pelieHa parjioHaIbHbIM CTI0COO0M.
4 6a/na:
B JIOTUYECKOM paCCY)XJEHWH U peIIeHUH HeT CYIIleCTBEHHBbIX OIIMOOK, HO 3ajaua pelieHa
HeparvoHaIbHBIM CII0COO0M WU [OTTYITieHO He 6ojiee JBYX HeCYI[eCTBeHHbBIX OLIHOOK.
3 0asa:
B JIOTHUYECKOM PaCcCY)KJA€HUU HET CYI[eCTBeHHBIX OIIMOO0K, HO [OMyIlleHa CyIlleCTBeHHast
2 ba/a:
HMMEIOTCS CYI[eCTBeHHbIe OIITMOKHU B JIOTHYeCKOM PaCCYXKZEHHH U B PEIlIeHHH.
1 6amn:
OTCYTCTBHE OTBeTa Ha 3a/laHHe.

CamocrosTenbHasi padora
(JomaiHee 3a/jaHKe)
86-8
Bomnpocsl ¥ 3a/jaHus /I CAMOKOHTPOJIA.
1. Kakue 31eMeHThI 00pa3yroT KOBaJIeHTHYIO HETIOJIIPHYIO CBSI3b?
2. KakoB MexaHW3M 00pa30BaHUsI KOBAJIEHTHOH HETOJIIPHOM CBS3U?
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3. Kakumu cBodicTBaMu 00JIaIalOT BeI[ecTBa C MOJIEKY/ISPHBIMUA ~ KPUCTa/TAUECKUMU

pewerkamu? [louemy?

4. KakuMy CBOMCTBaMM 00/1a/laf0T BeI[eCTBa C aTOMHBIMU KPHUCTA/UTMYECKUMM DeIleTKaMu?

[Touemy?

5. CocraBbTe xruMHUYecKue (hOpMyJbl BellleCTB: a30Ta, XJI0py/a HaTpusi, OpOMOBO/IOPO/ia, X/I0pa,

CcepoBoZiopoja, (ropuja Kanvs. B MoseKkynax Kakux M3 5TUX BellleCTB MMEeTCs KOBajleHTHas

HeroJisipHasi CBsi3b? l300pa3uTe 3/€KTPOHHYIO U CTPYKTYpHbIE (DOPMYJ/IBI MOJIEKYJT 3TUX

BeLL|eCTB.

6. Kakue 3/1eMeHThl 00pa3yrOT KOBaJIEHTHYIO TIOJISIPHYIO CBSI3b?

7. KakoB MexaHu3M 00pa30BaHMsI KOBAJIEHTHOH MOJISIPHOM CBSI3U?

8. Kaknmu cBoiicTBamMu 00/1a/Iaf0T Bel[eCTBa C KOBaJIeHTHBIMHU TIOJISIPHBIMU CBSI3IMH. [Touemy?

9. Kapbopynz (kapouz kpemuus SiC) —0JMH U3 CaMbIX TBEP/bIX U TEPMOCTOMKMX MUHepasioB. Ero

WCMOJIb3YIOT KaK OTHEYIOPHbIM M abpa3svBHBIM MaTepuan. Kakol BUJ XMMHUUYECKOH CBSA3U U THI

KPUCTa//IMUeCKOM pelleTKM B 3TOM BellectBe? l306pa3uTe cxemaTthyecKu ¢parmMeHT

KPUCTa/UTMYeCKOU perieTKy KapbopyH/a.

10. Yto Takoe meTa/imyeckasi CBSi3b? [l Kakux BeleCTB OHa XapakTepHa?

11. Yro Takoe MeTanyinyeckasl KpUCTa/ulnueckas perieTka?

Kakumu ¢pu3nueckumMu CBOHCTBaMH 00/1aJat0T MeTaslyTbl U CTI/IaBbI?

12. Ob6BsACHHTE Ha OCHOBE TIPe/ICTaB/IeHUM O CYIIIHOCTH MeTa/UIMuecKou CBsI3U Takue (pu3ndeckue
CBOMCTBA METaJI/IOB, Kak:

a) BBICOKas, 3/IeKTpUUeCcKast IPOBOJUMOCTb, YMEHbBIIAETCS C MOBBILLIEHMEM TeMIlepaTypbl MeTasla.

6) BbICOKas! TeIJIONPOBO/[HOCTh;

B) IUVIACTUYHOCTh, KOBKOCTB;

I') XapaKTepHbIN «MeTa/l/TiuecKuii» O/1eck;

CocraB/ieHue Tabmnbl «CpaBHUTe/IbHAs XapaKTePUCTHKA
THUIIOB XUMHUYECKOHN CBA3H».

I1pusHaku Bu xvuMuueckoi cBsizu

CpaBHEHUSA WNonHas KoBaneHTHas MeTanniueckas BopopogHas

IIpupopga
XUMHUUYECKUX
5JIEMEHTOB

Cnocob
obpa3oBaHus
XUMUYECKOU
CBSA3U

MexaHuzm
obpa3oBaHus
CBsI3U (CxeMa)

CTpyKTypHBIe
3JIeMeHTbI

KPUCTa/I/TNU€eCKO}
peleTKy

Tun
KPUCTa/NINYeCKOl
peLueTKu

dusnueckue
CBOMCTBa
Bel[eCTB

IIprimepsl
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| Berects | |

‘I)OH,E[ TeCTOBbIX 3a/:[aHm71 AJIA TEKYIEro KOHTPoJis 3HAHHUM 110 TeMe:

Bblbepume 00uH npagu/ibHbIX 8APUAHM.

YKaXuTe MOJIeKY/Ibl, B KOTOPbIX XHMHUECKHE CBA3H KOBAJ/IEHTHO- MOJ/IAPHBIE:
+H>0

+H>S04

Ch

H>

YKaXuTe MOJIEKY/IbI, B KOTOPbIX HMEETCsl CBsA3b, 00pa3oBaHHasi M0 JJOHOPHO -
aKLeNITOPHOMY MeXaHU3MYy:

0))

N>

Clh

+NH4+

Ykaxure CoeAMHE€HHUSA, B KOTOPbIX HMEHTCHA Sp3- rﬂﬁpﬂ,t[HLle OpﬁﬂTaﬂﬂ:
+H>O

+NHs3

HCl

CcoO

YKakuTe coeJJUHEHHUs, MOJIEKY/IbI KOTOPbIX HMEIOT JIHHEHOe CTPOeHHe:
+COy

H0

NH3

CCly

Ykaxure COeJMHECHHUSA, B KOTOPbIX (l)OpMa MOJIEKY/I TPUT'OHA/IbHAA ITUPAMHA/id:
COz

NO;

+NHs3

BF;

YKaXuTe coe[UHEHHs], B KOTOPBIX 0pPOUTa/IN eHTPa/ILHOr0 aroMa HaXoAATcsA B sp°-
rUOpUU3aLuu:

+CH4

BF3

CO

COa.

Ykaxure BelecTBa, KOTOphbIE 06pa3OBaHbI 3a CYeT KOBA/ICHTHOU HEHOHﬂpHOﬁ CBA3MU:
SO»
+0O2
P20Os
+Cl

YkaxuTe BeliecTBa, KOTOpbie 00pa30BaHbI 3a CUeT HOHHOM CBSI3H:
+KCl
NO2
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P205
+Nal

Ykaxure CO€JMHECHHUSA, B KOTOPbIX KOBA/IECHTHAA CBA3b OﬁpaBOBaHa TOJIBKO IT10 06MeHHOMy
MeXaHH3MYy:

+H3POq4

NH4Cl

[BF4]

+ H»SOs3

Kakue okcujbl OyAyT uMMeTh 0o/iee MOJISIPHYH CBfI3b: OKCHABI MeTa/UIoB | rpymmbi
IJIaBHOM TNOATPYNNbl WM OKCHABI MeTa/ioB II rpynmel rnaBHoM mnoarpynnei? B
BBIOPAHHON MOArpYyIIe YKa)KUTe 3JIeMeHT, OKCH/| KOTOPOro HUMeeT Hanlosiee MOJISIPHYIO
CBA3b.

OKcuAbl MeTasinoB | rpynmnel rnaBHou noArpynmnsl, LiO

+oKcybl MeTasuioB | rpynmel riaaBHou noarpynmnel, FroO

OKCH/IbI MeTass1oB 11 rpymmel ryiaBHOM noArpytnsl, BeO

okcuzbl Metasnos 11 rpynnel rnaBHoM noarpymnmnel, RaO

YKaxuTe coeiMHEHHUA, MEXKAY MOJ/IEKY/IaMH KOTOPBIX BO3M0O)KHA BOJOPO/IHAsS CBA3b:
+NHj3s

+HF

+H>0

0))

Ykaxure CoeJMHE€HHE, B KOTOPOM KOBA/IEHTHbIE CBA3HU HEMMO/IAPHDbIE
PCl3

CcoO

NaxO2

+Py

Ykaxure CoeJUHE€HHE, B KOTOPOM BCe CBA3U KOBA/IEHTHBIE ITOJIAPHbIE
Caz(POa4)2

LiBr

+PCls3

KNO3

YKakuTe coeJuHeHHe, B KOTOPOM BCe CBA3H KOBAa/IEHTHbIE MO/IAPHbIE
NazSO0q4

+NH4Cl

CaCl,

MgCOs3

YkaxuTe coeiliHeHHEe, B KOTOPOM BCe CBSI3U KOBa/IeHTHbIE M0/IAPHbIe
+S0,Cl>

NaClO4

KCIO3

CaSOq4

B MoJ1eKyJie KHC/IOpO/Aa MeXy aTOMaMH MOTYT 00pa30BbIBaThCA:
2 0 — CBA3U
+10—-ulm— cBI3b
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2 T — CBSI3U
1 T — CcBSI3b

B MoJieKyJie a30Ta MeXX/Jy aTOMaMH MOT'YT 00pa30BbIBaTbCH:
3 0 — CBS3U

20—-u1m—CcBI3b

+1 0 —u 2 1 — CBSI3U

3 1 — CBSI3U
Taoma 3
MeToanKa NpoBeieHHsI KOHTPOJISA
[TapameTpbl MeTOAMKHU 3HaueHue rapameTpa
[Ipenen nnTe/ILHOCTU BCETO KOHTPOJIS 15 MUHYT
ITocnefoBaTeIbHOCTEL BHIOOPA BOTIPOCOB CrnyuaiiHas
[IpesaraeMoe KoJimueCTBO BOTIIPOCOB 5

KpuTepuu orjeHKH:

-5 0a//I0B BBICTAB/ISIETCS CTYZEHTY, KOTOPBIA IPaBWIBHO BBITIOJHAET 5 TECTOBBIX
3a/laHul;

- 4 6a/1a BLICTAB/ISIETCS CTYZIEHTY, eC/TU TPABUILHO PeIleHo 4 TeCTOBbIX 3a/laHMS.

- 3 6a/u1a BLICTAB/ISETCS CTY/IEHTY, eC/IU MPABU/ILHO PEIeHO 3 TeCTOBBIX 3a/laHus

Tema 1.4. «Boga. PacTBopbl. JJIeKTPOIMTHYECKAs AUCCOLAALIAA»

KonTpo/mmpyemblie KOMIIOHeHTbI: Y ; B2; B3, JIPo 4, JIPo 5, JIPo 7, JIPo 9, JIPo 12
KoHTpo/mpyeMble 3HaHMs: TIOHSTUS: 3JIEKTPOJIUTBI, HE3JEeKTPOJIUThI, 3/€KTPOJIMTAYeCcKast
JMCCOLMalLvsl; KHUC/IOTbI, OCHOBaHHUs, XMMHUUeCKOe paBHOBeCHe, KauyeCTBEHHble peakiuHy,
CriocoObl BLIpAKEHUSI KOHIIEHTpAI[MM PAacTBOPOB, TMpaTHasi Teopus 0Opa3oBaHHs pPacTBOPOB,
TeopUusi 3/eKTPOJIMTUUECKOW JuccolMalud  AppeHuyca, MeXaHW3M 3J/IeKTPOJIUTUUeCKOMN
JIMCCOLIMALIU BeleCTB C MOHHOM CBSI3bIO Ha MpUMepe XJIOpKZa HaTpusi, KaueCTBeHHbIe peakKLiuu
Ha aHMOHEI,

YMeHHMs: COCTaB/STh ypaBHeHUs O]l KWUC/IOT, OCHOBAaHMM U COJieH, 3aluChiBaTh
ypaBHEeHUsI peaklMii HOHHOrOo OOMeHa; OmpezensTh KUCJIOTHOCTb PAaCTBOPOB KHUC/IOTHO-
OCHOBHBIMM HWH/JWKATOpaMH; TI0/b30BaThCs Tab/mileld PacTBOPUMOCTH COCTABJ/ISTH TOJIHbIE U
COKpallleHHble MOHHbIe ypaBHEHUs TH/POJiM3a COJield; OTipe/ie/isiTb PeaklMi0 Cpefibl B pacTBOpax
COJIeli; paCCUMThIBaTh KOHLIEHTPAL[MI0 PaCTBOPOB.

Bomnpocs! A5 onpoca
1. TlonstTe o pactBopax. @PU3MKO-XMMHYeCKas TIpUpPOJia pacTBOPDEHUSI W  pacTBODOB.
B3auMogelicTBie pacTBOpUTE/ISi MU pAaCTBOPEHHOT'0 BellleCTBa.
2. PactBopumocTh BelrjecTB. CriocoObl BbIpa)KeHUsI KOHLIEHTPAIMA PacTBOPOB: MacCOBasi /I0JIs
PaCcTBOPEHHOrO0 BelllecTBa (MPOLieHTHas1), MOJIsIpHasi.

3. Teopusi 31€KTPOIMTUYECKON AUCCOLMALU. MexaHn3M AUCCOLMalUU BelleCTB C pa3/InyHbIMU
TUIIAMU XUMHUYECKUX CBS3€M.

4. BKaJ, pyCCKMX YUeHbIX B pa3BUTHe TpeCTaBleHHN 00 37eKTPOJUTUYeCKON JUCCOLMALIMK.
OcHOBHBI€ T0JIO’KEeHHUSI TEOPUU /IEKTPOJIMTUUECKOU JMCCOLMALIUN.

5. CreneHb 3/1eKTPOJIMTUYECKON [UCCOLMALMU M (aKTOpel ee 3aBUCMMOCTU. CH/IbHbIE U
CpeJHUe 3/1eKTPOJIUTHL.

6. [uccoumauys BoAbl. BomopoaHelii nokasarenb. Cpefja BOAHBIX PACTBOPOB 3JIEKTPOJIUTOB.
Peakijuu o6MeHa B BOJJHBIX PAaCTBOPAax /1eKTPOJIUTOB.

7. Tupgpomm3 Kak oOMeHHBIM Tmpouiecc. HeoOpaTWMbIA THUAPOIM3 OpPraHUYECKUX |
HeOpraHUuvecKUX COeJUHEHUN 1 ero 3HaueHue B NPaKTUUeCKOHW JesiTeJIbHOCTH UesioBeKa.
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8. O6patumbiii ruAposm3 coneidl. CryneHYaTbli ruAponu3. [lpakTuueckoe TpUMeHeHHe
TU/IPO/IA3a.

9. I'mzpoM3 opraHUyecKrx BelecTB (0enKOB, KMPOB, YTI€BOAOB, MOJMHYKIeOTHI0B, AT®) u
ero OuoJsioruueckoe U npakTuueckoe 3HaueHre. OMblieHHe )XKUPOB. Peakiius sTepuduKaiim.

KpuTepuu onjeHKH 0011{1e /I YCTHOT0 OTBeTa
OrneHka «b»:

* OTBET MOJIHBIM U MPaBUIbHbIM Ha OCHOBAHUM U3YyUeHHbIX TEOPHUH;

* MaTepuasl U3JI0KeH B Orpe/ie/IeHHOM JIOTUUeCKOU Moc/ieloBaTe/IbHOCTH, JIUTePaTyPHbIM
SI3BIKOM;

* OTBET CAMOCTOSITE/TbHBIH.

Onenka «4»:

* OTBET MOJIHBIM U MPaBWIbHbIM Ha OCHOBAHUM U3yUeHHbIX TEeOPHUH;

* MaTepua/s M3/I0)KeH B OIpe/leJIeHHOW JIOTUUYeCKOW IM0CIe0BaTe/IbHOCTH, TIPU 3TOM
JIOTIYIIIeHbl /IBe-TPU HECYIeCTBeHHbIe OIINMOKH, WCIIpaB/ieHHble 10 TpebOBaHHIO
yUUTeJIsl.

Ornenka «3»:

* OTBET TIOJIHbIM, HO TIPU TOM [IOTyI[eHa CYII[eCTBeHHasl OIIMOKa WM OTBET HETIOJIHbIN,

HeCBSI3HBI.
OneHka «2»:

* NP OTBETe OOHApY)KEHO HEMOHWMaHWe YJalliMCSi OCHOBHOTO COZIEpP)KaHUsl yueOHOro
MaTepHasia WA [IOMYIIeHbl CYIIeCTBEHHbIe OLIMOKM, KOTOphIE YYall[UHCS He MOXKET
WCIIPaBUTh MPY HABOJSIIIMX BOMPOCAX YUUTe/IS.

Onenka «1»:
* OTCYTCTBHE OTBeTa.

IIpakTHyeckas pabora
Tema: PelieHre 3KCepUMeHTA/IbHBIX 3a/jau 110 TEMe H/POJIN3.
Llenb: HayuUTBHCS pellaTh KCIIEPUMEHTA/IbHBbIE 33[aui M0 XUMUH, OOBSICHITH Hab/HOaeMble
SIBJIEHUS

KPI/ITEPI/II/I OIleHKH YMEHI/Iﬁ pPelmaTb 3KCIIepUMEHTA/IbHbIE 3ald9A

OrneHka «b»:

TJIaH pellieHus COCTaBJIeH TIPABUIILHO;

MIPaBUILHO OCYIIIECTBJ/IEH MTOA00P XMMHUECKUX PeaKTHBOB U 000pY/J0BaHUS;

JIAHO TIOJTHOE 00OBSICHEHHE U CJe/laHbl BBIBO/BI.

Onenka «4»:

TJIaH pellieHus COCTaBJIeH TTPABUIILHO;

MIPaBWILHO OCYILIeCTB/IEH TOAOOp XWMHUUYECKMX pPeakTHBOM U 000pyJoBaHuWs, TPU 3TOM
JloTyilieHo He 6oJiee ABYX HECYIleCTBEHHbIX OMMNOO0K B 00BsICHEHUH U BBIBOIAX.

Onenka «3»

T/IaH pellieHus COCTaBJIeH TTPABUIILHO;

MIPaBWIbHO OCYIL[ECTB/IEH TOA00P XMMHUUECKUX PeakKTHBOB W 00OpyJOBaHMs, HO JOMyIleHa
cyliecTBeHHas olIMbka B 00bSICHEHUH U BbIBO/IaX.

OneHka «2»:

JoMylieHbl fiBe (M Oosiee) OMIMOKK B TUIaHE peIIeHusi, B MOA0OOpe XUMHUUECKHUX PeakTUBOB U
obopy/0BaHus, B 00BSICHEHUH U BBIBO/IAX.

Onenka «1 »:

3aJjaua He pelleHa.

TunoBbIie 3aauu Mo TeMe:
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Twun 1. 3aaun Ha omnpe/je/iIeHHe MAacChl BelIeCTB B PpacTBOpe

Kakyro maccy conu U 00beM Bo/jbl HEOOXOIUMO B3SITh [J1s1 IPUTOTOBJIEHMUS:
- 50t 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 Tt 2 %-Horo pactBopa (otBeT: 1,4, H20 - 68,6 mn);

- 40t 0,4 %-Horo pactBopa (otBeT: 0,16 T, H20 - 39,84 mn);

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

- 90r pactBopa ¢ maccoBoit foneit conu 0,001 (otBet: 0,09 r, H20 - 89,91mn);
- 60 r pactBOpa ¢ MaccoBou fosiei comu 0,002 (otBet: 0,12 r);

- 50 r pacTBOpa ¢ MmaccoBou gosiei comu 0,05 (otBet: 0,25 r);

- 70 r pactBOpa ¢ MaccoBou fosiei comu 0,01 (otBet: 0,7 r);

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

- 90 r pacTBOpa ¢ MaccoBou fosieii comu 0,06 (oTBeT: 5,4 1);

- 150 r 2 %-Horo pactBopa (oTBeT: 3 T);

- 150 r pactBopa c maccoBoi fosieli conu 0,004 (otBet: 0,6 1);

- 200 r pactBOpa c MmaccoBoi foseli conu 0,06 (otBeT: 12 1);

- 140 r pacTtBOopa ¢ MaccoBoii gojei conu 0,03 (otBet: 4,2 1);

Tun 2. 3ajaum Ha ompe/ie/IeHHe MacChl BelecTB, He00X0MMOH /ISl MOJTyYeHHs1 pacTBopa
HY)KHOW KOHI|eHTpaIju1

Kakoii 06bem Bozibl Hazlo TIpWIUTh K 0,5 T caxapa, uToObI moyiyunTh 1 %-Hblii pacTBop? OTBeT:
45,5 mim;

Kakoii 06beM Bo/IbI Ha/JI0 MPUIUTE K 8 T COJHM, UTOOBI MOTYyUHThb 2 %-HbIl pacTBOp? OTBeT: 392
MJT;

Kakyto Maccy conu Hazio o06aBuTh K 200 MyT BOpI, UTOOBI MOJTYUnTh 3 %-Hbll pacTBop? OTBET:
6,21,

Kakyto Maccy conu Hazio 06aBUTh K 120 M1 BOpI, UTOOBI 1o/1yunTh 1 %-Hbiii pacTBop? OTBeT:
1,21r,;

Tun 3. 3aauu Ha onipe/e/ileHHe MAacCOBOM /10/14 BellleCTB B pacTBope

Cwmewiamu 0,4 v comu 1 200 M1 Bozabl. KakoBa mMaccoBas j0Jig COJIA B TMOJlyUeHHOM pacTBOpe?
Ortget: 0,002;

Cwmewanu 20 r caxapa u 250 mi Bogbl. KakoBa maccoBasi 1oJisi caxapa B MOJIy4eHHOM pacTBope?
OrtBeT: 0,074;

CwMmemanu 5 r caxapa 1 150 M1 BoZjpl. KaKOBa MaccoBasi [l0J1s1 caxapa B [MOJyUeHHOM pacTBope?
Ortget: 0,032;

Cwmemwiamu 2 r comu 1 140 M Bogpl. KakoBa MaccoBast O/ COIM B TIOJTYYEHHOM pacTBoOpe?
OrtBer: 0,014;

Cwmewiamu 0,5 r comu 1 300 Myt Boabl. KakoBa mMaccoBas j0Jig COJIM B MOJIyUeHHOM pacTBope?
Ortser: 0,00166;

Cwmewuanv ruapokcyy, Hatpuss NaOH B kommmuectse 1 mosib ¢ 1 1 Boabl. KakoBa MaccoBas [o/ist
TUJPOKCHIa HAaTPUS B NoJiyueHHOM pactBope? Otset: 0,038;

Cwmeruany Hutpar Hatpuss NaNO3 B kosmmuectse 0,1 mosis ¢ 0,5 71 Bogel. KakoBa MaccoBast 1071
HUTpaTa HaTpus B 1o/lyueHHOM pacteope? Otset: 0,0167;

Tun 4. 3aauu Ha onpe/e/ieHNe MPOL[EHTHOI0 CO/leP)KaHUsA BellecTB B pacTBope

K 150 r 20 %-noro pactBopa cossiHOW KucioThl ipuiuad 200 M1 Bozbl. KakoBo IporieHTHOe
cofiep>kaHre COJITHOM KMC/IOThI BO BHOBB MoJiyueHHOM pactBope? OteeT: 0,086 (8,6 %);

K 200 r 40 %-Horo pacrtBopa cepHoM KWCAOTHI npuaniu 80 ma Bogpl. KakoBo mpolieHTHOe
cofiepkaHre CepHOM KMC/IOThI BO BHOBB ToJiyueHHOM pactBope? OtgeT: 0,286 (28,6 %);
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K 90 r 6 %-Horo pactBopa moBapeHHOW coiu mipuwinid 200 mi Bojbl. KakoBO MpoLjeHTHOe
co/iep>kaHre TTIOBapeHHOM COJTM BO BHOBB ToTydeHHOM pactBope? OtBet: 0,0186 (1,86 %);

K 140 r 15 %-Horo pactBopa caxapa gowid 160 m Bogbl. KakoBO MpoLieHTHOE coziepykaHue
caxapa BO BHOBb nosiyueHHOM pactBope? OtBeT:0,07(7 %);

K 200 r 40 %-Horo pacTtBopa ykcycHoM KUCI0ThI foawid 300 ma Boabl. KakoBo mpolieHTHOe
cofiepkaHre YKCYCHOUW KMCOThI BO BHOBB ToTydeHHOM pactBope? OtBeT: 0,16 (16 %);

K 80 r 30 %-nHoro pactBopa 1enoun goawaud 420 ma Bogbl. KakoBO MpOLIEHTHOE COZiepKaHue
111e/1I0UM BO BHOBbB ToTydeHHOM pactBope? OtBeT: 0,048 (4,8 %);

K 120 r 1 %-Horo pactBopa caxapa npubaBumu 4 r caxapa. KakoBo MpoleHTHOE COZiep>KaHue
caxapa BO BHOBb nojiyueHHOM pactBope? OtBeT: 0,042 (4,2 %);

Tun 5. 3aauu € UC0/1b30BaHNEM MOHATUSA — PaCTBOPUMOCTD

Kakyro maccy cynb¢arta HaTpyss MOXKHO IIOJIyUMTb TIPU BblmapvBaHUM 50T HaChILEHHOTO
pactBopa npu t 350 C, ecnu ero pactsopumMocTh 50 (Ha 100 r Bogwl)? OTBeT: 16,7 T.;

CKOJIbKO TpaMM BOZIbI HeoOXoauMo yisi pactBopenusi 30 T HUTpaTa CBUHLIA, YTOOBI TIOTYUHIICS
HachlleHHbIA pactBop npu t 600 C (pactBopruMocts ero 105)? Otset: 28,57 r H20,;

Nwmeetca 300 r HaceimenHoro npu t 150 C pactBopa HuTpaTa Kanus. CKOIbKO TpaMM HUTpaTa
KaJIus 371eCb COAEPXKUTCS, eC/Id ero pacTBOpUMOCTb 25? OtBeT: 60 r.;

B 300 r HaceienHoro npu t 550 C cynbgaTta marausi cogepxxurcst 100 r cynbdaTa Marausi.
OmnpefiennTh ero pacTBOPUMOCTSD (Ko3(pduiiieHT pactBopumocty). OtBeT: 50 T.;

B 200 r pactBopa KCIO3 mpu t 300 C cogepxurcsa 20 r KCIO3. Byger /i1 ero pactBop
HaChIL[eHHBIM, ec/ii ero pactBopuMocTh nipu t 300 C — paBHa 10? OTBeT: OyJeT HaChIIIeHHbIM;
B 100 r Bogp! nipu t 600 C pactBopsietcst 110 r HUTpaTa Kaiusi, 00pa3yst HaChIII[eHHbIN pacTBOP.
KakoBa mMaccoBasi #0151 HUTparta Kaausi B TakoM pactBope? Otget: 0,524 (52,4 %);

Kakas macca xyopuzia 6apusi BBIKPUCTA/UTU3YeTCs TIpU BbinapyuBaHuy U3 300 T HACBIIIEHHOTO
ripu t 900 C pactBopa, eciu ero pactBopuMocTb 55? OtBet: 106,45 1.;

Tun 6. 3ajaun Ha onpeje/ieHUe NPOLEHTHOI'0 CO/ieP)KaHUA U/IU MacCOBOM /I0/1M BelleCTB B
pacTBoOpe, MO/JIy4YeHHOM NPU CMellBaHUM PacTBOPOB Pa3HOM KOHI|eHTPalu1

Cwmetanu 140 r 0,5 %-Horo pactBopa coJsisiHoM KUca0Thl ¢ 200 T 3 %-HOro pacTBopa COJISTHOU
KHUCJIOThI. KakoBO IMPOLIEHTHOE CoJiepKaHue COJISTHOM KHC/I0ThI BO BHOBB TI0JIyYeHHOM pacTBOpe?
Otgert: 0,0197 (1,97 %);

Cwmemwanu 50 r 5 %-Horo pactBopa cepHoli KuciaoTel ¢ 80 r 20 %-Horo pactBopa CepHOU
KUCI0Thl. KakoBO MpoLjeHTHOe Ccoflep>KaHWe CepPHOM KUC/IOTHI BO BHOBb I0JIyYeHHOM pacTBOpe?
Otger: 0,142 (14,2 %);

Cwmemianu 70 r 10 %-Horo pactBopa a30THOM KUC/IOTHI € 80 r 25 %-HOro pactBopa a30THOM
KHUCI0ThI. KaKOBO MPOLIEHTHOE CoZlep’KaHre a30THOW KHUC/IOThI BO BHOBb [TOJIyUeHHOM pacTBoOpe?
Otger: 0,18 (18 %);

Cwmemianu 60 r 2 %-Horo pactBopa noBapeHHou comu c 80 r 4 %-HOro pacTBopa NoBapeHHOU
cov. KakoBO MpoLieHTHOe coJiepKaHue MOBapeHHOM COJIM BO BHOBb IOJIyU€HHOM pacTBope?
Otgert: 0,00314 (3,14 %);

Cmewamii 20 r 0,5 %-Horo pactBopa caxapa ¢ 20 r 1 %-Horo pacrBopa caxapa. Kakosa
MaccoBasi 10/151 caxapa BO BHOBb noiydeHHOM pactBope? Otset: 0,0075 (0,75 %);

KakoBa maccoBast 10/11 HUTpaTa KaJidsl B pacTBope, IojydeHHOM Tocse cvemmBanus 90 r 2 %-
Horo pactBopa ¥ 110 r 5 %-Horo pactBopa HUTpaTa Kajausl.

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

Tun 7. 3ajauM Ha MOJIAPHYI0 KOHI|eHTPaL1I0

OnpefendTh MOJISIDHYIO KOHLIEHTPALIMIO pacTBOpa CEePHOM KHUCJIOTHI, IIOJIyYeHHOTO TIpU
cMerIrMBaHUU 25 My 10-MOJIIpHOTO pacTBOpa CePHOM KUC/IOThI U 225 M1 BoAbl. OTBeT: 1 MOJib;
OnpefienuTh MOJISIDHYIO KOHL|eHTpaLyioo 73,8 %-HOro pactBopa CEpHOM KUC/IOTHI, TJIOTHOCTb
koTtoporo 1,655 r/mi. OtBet: 12,46 MOJIB/JI.;

Ornpezie/iiTh MOJISIPHYIO KOHLIeHTpaLuio 56,68 %-Horo pacTtBopa a30THOM KUCJ/IOThI, TIJIOTHOCTh
KoToporo pasHa 1,356 r/mi. OtBert: 12,2 Mo/b/m.;
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Ornpezie/iiTh MOJISIPHYRO KOHL|eHTpaluto 18 %-HOro pacTBopa COJISSHOM KHUC/OTHI, TIJIOTHOCTh
kKotoporo pasHa 1,089 r/mn. Otsert: 5,37 MO/b/IL.;
Kakoii 06nem 36,5 %-HOro pactBopa COJITHOM KMCIOTHI (T/1. 1,18 r/mit) HeoOX0AUMO B3SITh st
nipurotoBsenys 1000 mn 0,1 monsipHoro pactopa? Otset: 8,47 mit;
BoeiuncnuTe MossipHyto KoHLeHTpauuio 10 %-Horo pactBopa cepHol KUC/IOTHI (1. 1,07 r/mn).
Ortget: 1,09 MO/Ib;
OnpefendTh MacCoOBYHO [OJIIO a30THOM KWCIOTHI B 4,97 MO/SIPHOM ee pacTBOpe, IMJIOTHOCTb
kKotoporo 1,16 r/mn. Otset: 27 %;
Borunciute MonsipHyto KoHLieHTpauuto 16 %-Horo pactBopa cynbgaTta mMenu I, mIoTHOCTBIO
1,18 r/mi. OtBet: 1,18 mMomb/1.;
Tun 8. 3aauu Ha I/IEKTPOSIUTHYECKYIO0 JUCCOLMALINIO
Kakue u3 cnepyromyx >XUAKOCTeH NMPOBOJAT 3/IEKTPUUECKHUH TOK: 3TH/IOBBIM CIUPT, BOJHBIN
pacTBOp TJIOKO3bl, BOJHBIM PacTBOP FMAPOKCHA HaTpUs, pacTBOP KUCJIOpPOJa B BOJe, BOJHBIM
pacTBop KapboHara HaTpus, pacriaB TUpoKcuaa Kanus? OTBeT 00bsicHUTe.
CocraBbTe ypaBHeHMsi [uccoldauuy cienyromux 3/ekTpoauToB: KOH, AI(NOz)s, K3POg,
NiSO4, HNO3, Ca(OH)., FeCl3, NaHPO4, (PbOH)NOs3, (NH4).CO3, HCOONa.
CocraBbTe ypaBHEHMs [AWCCOLMALMM BelecTB (B BO3MOXHBIX ciydasx): NaOH, ZnO, H-S,
Al(OH)3, BaSiO3, Cu(NOs3)2, CH30OH, FePOs, AlCl3, CaSO4, CH3COOH, SiOs.
Hatigute B cripaBOYHMKe 3HAaUeHHsI KOHCTAHT 3/1€KTPOIUTAYECKOUN JUCCOLMALIMU A/ KUC/IOT U
orpejieniTe, Kakasi U3 HUX cusbHee: a) HoCOs um H»S; 6) HNO» nunu CH3COOH; B) HCIO unu
HIO.
CocTaBbTe MOJIEKY/ISIDHbIE M MIOHHbIE YPaBHEHUS PeakLiil MeXX/ly BelljeCTBaMu:
OmnpefieiTe BO3MOKHOCTb TIPOTEKAHUSI peaklyii OOMeHa MeXAy BOAHBIMU PacTBOPaMHU
BeLL|eCTB:

a) cynb(aTa Kaiusi ¥ THIPOKCcUa bapus;

0) kapboHaTa HaTpHs U XJIOPUAA KaJIbLUs;

B) HuTpara meau(I1) u cynbegara xenesa(Il);

I') TUAPOKCHU/IA HATPUS U CEPHOM KHC/IOTHI;

1) cynb(dUTa Kaausi U a30THOU KUC/IOTHI;

€) HUTpaTa allOMUHUS U XJI0pUa Kalusl.
CocTaBbTe ypaBHEHHS] BOSMOXKHBIX PeakL[iii B MOJIEKY/ISIPHOM, TIOJTHOW ¥ COKPALLleHHOW MOHHBIX
dbopmax.

KpuTepuu o1jeHKU yMeHMH pellaTh pacueTHbIe 3a7auu

OrneHka «b»:

B JIOTMUECKOM pacCY)KZEHHH W pellleHWd HeT OIIMOOK, 3ajiaua pelleHa paldoOHaTbHBIM
CII0Cco0oM.

Onenka «4»:

B JIOTHUYECKOM PaCCY)KJEHWM M PeIIeHWH HeT CYIeCTBEHHBIX OIIMOOK, HO 3a/aua pelieHa
Hepal[MoHaTbHBIM CII0COO0M WJ/IH JIOTTYIIIEHO He OoJiee ABYX HECYIIeCTBeHHBIX OIHNOOK.

Ornenka «3»:

B JIOTHUECKOM PaCCY)KJIEHUH HET CYII|eCTBEHHBIX OIIMOOK, HO JOMYIlleHa CYIlleCTBeHHast OInOKa
B MaTeMaTHUeCKUX pacueTax.

OneHka «2»:

HMMEIOTCSI CYII[eCTBEHHbIE OIITMOKK B JIOTUUECKOM PaCCYXK/I€HUU U B PeIIeHUH.

Onenka «1»:

OTCYTCTBHE OTBETA Ha 3a/laHUe.

@®oH/| TECTOBBIX 3aJJaHUH [IJIS1 TEKYIero KOHTPOJIsS 3HAaHUH 110 TeMe:
Bblbepume 00uH npagu/ibHbIX 8APUAHM.
CooTHecuTe Croco0bl BhIpa)XKeHHsI KOHI[EHTPAMi U e JUHUIbI H3MePeHHs KOHI[eHTPaI{ui

29



1. MosisipHast 4. % (25%)

2. MOJIsi/IbHast 3. MoJib 3KB/11 (25%)

3. SKBHBaJIeHTHas 2. MoJib/Kr(25%)

4. mpoLjeHTHas 1. Mosb/11 (25%)
/M1

IIpoueHTHasi KOHI|EHTPALIUsA — 3TO:
Macca BeliecTtsa B 1 M1 pacTBopa
MOJIb BelljeCcTBa B 1 KI' paCTBOPUTEIsI
MOJIb BelljecTBa B 1 1UTpe pacTtBopa
+macca BerectBa B 100 r pactBopa

MoisipHasi KOHLIeHTPaLMs — 3TO:
Macca BelriecTsa B 1 M1 pacTBopa
MOJIb BellleCcTBa B 1 KT paCTBOpUTe/Is
+ MoJIb BelllecTBa B 1 1UTpe pacTBopa
Macca BewectBa B 100 r pactBopa

CKo0/IbKO rpaMMOB PacTBOPEHHOr0 BellecTBa cojepxutcsa B 50 r pacTBopa ¢ MaccoBoi
aosieit (B-Ba) = 10%?

10r

20r

+ 5r

40r

CKo0/IbKO M0JIeii paCTBOPEHHOT0 BelleCcTBa CO/IeP)XUTCA B 1 /1 JeliuMOJISIPHOT0 pacrBopa?
0,2mo0/1b

1MoJIb

+ 0,1M0/1b

0,01monn

Kakue u3 C/IeyioiuXx 3/IeKTPO/IMTOB MPH JUCCOI{HAMK 00pa3yommx nonsl H" 1 OH
O/IHOBPEMEHHO?

Ca(OH)2

KOH

H3POq4

+AI(OH)3

Kakue 3JIEKTPOJIUTDbI AB/JIATCA CUIBLHBIMU?
+HCI

H>COs3

H»S

H3PO4

CKo0J/IbKO HOHOB 00pa3yercsi NpH gucconuanuu Mmoyekyasl (NH4)2S04?
2

6

+3

4
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Kakue 3/1eKTPO/IMThI B MOHHOM YPaBHEHHH C/Ie[yI0IIel peakiuH 3anuCcbIBalTCA B BH/IE
HOHOB:

CaCO3

+HI

CaS;

COz

Kakue BemecTBa 00pasyioT npH AUCCOIMALE HOHbI Mn?*?
KMnOq4

+MnClI;

NaxMnOq4

MnO»

Kakue 3/1eKTpPO/IMTHI 00pa3yloT NpH JUCCOHALMHU X/10pu/-uoHbI CI™?
KCIOs

+HCI

Ca(CIO):

HCIO

Kakue u3 dJI1eAYRIIHUX 3JIEKTPO/IMTOB AB/IAITCA CﬂaGBIMI/I?
H>SOq4

NaClI

AI(NOs3)3

+H3P0O4

Kakue BelleCTBd B MOHHOM YPABHEHHUH Cﬂe,l[ylomeﬁ P€aKIUH 3dlIUCbIBAKOTCA B BH/i€
MOJIEKYJI:

+H>S

Pb(NO3)2

NaCl

HNO3

YeMy paBHO HOHHOE POU3BeeHHe BobI (t = 25°C)?
1072

10-10

+107

107

Yemy pasen pH pacreopa, eciu [H+]=10" monn/n?
8

12

+5

9

Kakue u3 d1eayrmmx coJieH He noaABEPrarvTcs I‘I/IAPOJII/I?.y?
PbNOs3

+KNO3

AlI>(SO4)3

Pb,COs3

PacTBOpbI, KAKHX 3/IEKTPO/IMTOB XapaKTePU3yITCs 3HaYeHusamu pH > 7?
+Na>COs3
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CaCl»
AI(NO3)3
BaCl»

Ilpu Kakux 3Hauenusnx pH ¢enondranenH okpanmpaercs B MaIMHOBBIU IBeT?
+12

4

7

5

Kakyro oKpacky npuodperaer JJaKMyC B HeHTpa/IbHOHU cpepe?
MaJIMHOBYIO

CHHIOIO

KPaCHYO

+(roneToByr0

HPI/I B3aI/IMOﬂe1‘/’ICTBI/II/I, KaKHX IBYX BeIleCTB, IPOUCXO0JUT peaKIus HeﬁTpaﬂH3aunn?
NaCI+AgNO3

BaCI>+H>0

+NaOH+HNO3

BaCl;+H>S04

19 ma 11 %-ro pacreopa KOH (p = 1,01 r/cm®) cvemanu
¢ 200 ma Bojbl. PaccunTaiiTe MOJISIPHYIO 0/110 ITO/Ty4eHHOT0 pacTBopa.
0,0029;

+0,0031;
0,0034;
0,0028
Taomua 4
MeTtoanKa NpoBeieHHsI KOHTPOJISA
ITapameTpbl METOAMKHU 3HaueHue rapameTpa
[Ipenen nanTe/ILHOCTU BCETO KOHTPOJIS 15 MUHYT
ITocnegoBaTeTbHOCTH BEIOOPA BOIIPOCOB CnyyvaitHast
[IpesiaraeMoe KOJIM4eCTBO BOTIPOCOB 5

Kpurepuu o1jeHKH:

-5 0a/UI0B BBICTAB/ISIETCS CTYZEHTY, KOTOPBIA IPaBWIBHO BBITIOJHAET 5 TECTOBBIX
3a/laHUl;

- 4 6a/1a BLICTAB/ISIETCS CTYZIEHTY, eC/TU TTPABU/ILHO PeIleHO 4 TeCTOBBIX 3a/laHKS.

- 3 0as11a BBICTABJISIETCS CTYJEHTY, eC/IM TTPAaBU/IbHO PeIleHo 3 TeCTOBBIX 3aZlaHusl

CamocrosTenbHasi padora
(JomaiHee 3a/jaHKe)

815, ynp. 1-12
816, ynp. 1-12

Bompocs! ais caMonipoBepKu
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1. UYro HaspiBaeTcs MPOLIECCOM 3/eKTPOIUTAYECKOW [UCCOLMALMM, Kakve BelecTBa
Ha3bIBalOTCS 3/1€KTPOIUTAMU?

2. Kakue u3 npuBeJeHHbIX BelleCcTB He sBJAOTCA 3eKkrposvramu: LiOH; CH3COOH;S02;
NH4C1; H2S?

3. Kakoli U3 npuBeleHHbIX KaTMOHOB XapakKTepeH MAJisl AWCCOLMalyd OCHOBHOW coym: OH”;
Cu2+; CuOH+; HC03”; H+?

4. Kakoll W3 NpHBeJEHHbIX 3/eKTPOJMTOB OTHOCUTCS K am¢ortep- HbiM: NaOH; Mg(OH)2;
Fe(OH)3; A1(OH)3?

5. Kakue noHbI 00pa3yroTcs npu guccoianuy rugpokcuga xpoma (I11) B kucsioit cpege: Cr3+;
H+; OH';CHO33-?

6. B HarmpaB/ieHMM 00pa30BaHMsI KaKMX BeleCTB TPOTEKAal0T peakldd oOMeHa B pacTBOpax
371eKTpO/ITa’?

7. Kakas 13 nprBe/ieHHbIX peaklii He [POTeKaeT:

BaC12+K2504 ->BaS04 + KC1;

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

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

8. Kakas u3 nprBe/ileHHbIX peakLUi sIBJ/IsSIeTCS peakliield HeUTpaan3aLlyu:

Fe(NO03)3 + 3KOH =Fe(OH)3 +3KNO03;

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

HNO3 + NH40H = NH4NO03 + H20.

9. HamuiuuTe ypaBHeHUe peakLMd B MOJIEKY/SIDHOM M MOHHOW (opmax Mexay KapOoHaTom
KaJIbLIUSI ¥ COJISTHOM KUCJIOTOM.

10. Yto Ha3bIBaeTCsi TUAPOIU30M COJIA?

11. Kakue 13 1ipuBeJileHHbIX COJIel He TUPOJIU3YHOTCS:

KI, Na2§, FeCl3, BaC12?

12. Yto cnepyeT HanucaTh B MPaBOM YacTH COKPALLlEHHOTO WOHHOIO ypaBHEHMSI TMJpOJv3a
Hutpara Meu (1I) mo nepBoii cTymneHu:

Cu(OH)2, HNO03, H+, CuOH+?

13. PacTBOp Kakoi U3 NprBeJieHHbIX coseil nMmeeT pH > 7:

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

14. Kakasi u3 ripuBe/leHHbIX COJIel MOJTHOCTbI0 TUAPOJ/IU3YeTCS:

CHjCOONa, KCN, Cr2S3, Na2504?

15. UTo Ha3bIBaeTCs CTeNeHbI0 THPOJM3a COJU U OT KaKUX (PaKTOPOB OHA 3aBUCUT?

16. Kakue 13 nprBe/ieHHBIX COJIeN TUAPOJIN3YIOTCS CTYIeHYaTo:

KCN, MgCl2, Na2S, NH4C1?

17. Kakve mpOAYKTbI MOJIy4yatOTCsl TIPU THUAPOJM3e XI0pPUAA aJOMUHUS 10 MEepPBOM CTYIeHU:
HC1, A1(OH)3, A10HC12, A1(OH)2C1?

18. Hanvimmre ypaBHeHVe peakLUu ruzposr3a Hurpara meau (1).

19. Pacripesenure coJi B TabJIvIle B 3aBUCUMOCTH OT CHJIbI KUCJIOTBI M OCHOBAHWSI, TIPOIYKTOM
B3aMMO/IeNCTBUSI KOTOPBIX OHU SIBJISIFOTCSI:

CuibHOe OCHOBaHUe CuibHOe OCHOBaHUe Cnaboe ocHOBaHUe U Cnaboe ocHOBaHUe U
W CHJIbHas1 KMCJ/I0Ta U cs1abas KUcaoTa CH1JIbHAasA KHMCJ/IOTAd cnabast KMCI0Ta

K>S, NaNOs3, K>COs3, AICl3, Pb(NO3)2, Ca(NOz3)., BaCly, K3PO4, Balz, ZnSO4, (NH4)2CO3,
(NH4)2S, CsBr, CH3COONa, Ba(NO3),, FeCls, KNO>, Na;SO3z, KI, Ba(NOz)2, RboCO3, KNO3,
NaySO04, NazPOs, NaySiO3, Zn(NO3)2, KCN, Hg(NO3)2, CuCly,(CH3COO),Pb, SnCl,, NaBr,

NH4Br, FeSO4, Cr(NO3)3, Mn(NO3)2, Cs3PO4, NH4CN, Col,, FeCO3
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Tema 1.5 XuMHnueckue peakjiu
KonTpo/mmpyembie KOMIIOHeHTbI: 31 ; 32 ; Bi; B2, JIPo 4, JIPo 5, JIPo 7, JIPo 9, JIPo 12

KoHTpo/mmpyeMble 3HaHUA: T[IOHATHS: XMMMUUeCKass peaklus, KraaccuduKaius
XMMHUYECKUX PpeaKI|i, Teryiota 00pa3oBaHUs COEAWHEHUSs, TeryioBOH 3(M(heKT XUMHUeCKOU
peakUyu, SHTPOINHUs, XUMHUUecKass KuHeTHMKa. CKOPOCTb peaklid, TOMOTreHHasi peakLus,
reTeporeHHasi peakiusi, SHePrUsi aKTUBAL[MW, TeMIlepaTypHbIM KO3(h(ULIMeHT peakLyu, 3aKOH
JIeHCTBYIOLMX MacC, KaTalu3, KaTalu3aTopbl, XMMHUUeCKOe PaBHOBeCHe, KOHCTaHTa paBHOBECUsI
ITpunnun Jle IlaTense.

YMeHHMS: -TIPOBOJUTh PacueThl 0 XUMUYECKHUM (POpMyJiaM U ypaBHEHUSIM peaKLIUii;

-OCYLL[eCTB/ISITh CAMOCTOSITE/IbHBIM TMOMCK XWUMHWUECKOM MH(pOpPMaLMM C UCIOIb30BaHUEM
Pa3/UUHBbIX HCTOUHMKOB (CIIPDABOYHBIX, HAYUHbIX M HAYYHO-TIOMYJSIPDHBIX W3[aHUM,
KOMIIbIOTepHbIX 0a3 [JaHHbIX, pecypcoB VIHTepHeTa); WCII0/Ib30BaTh KOMITbIOTEPHBIE
TeXHOJIOTUH ZIJisi 00paboTKK U Tepefiaul XUMHAYeCcKOl WH(OpMaLUK, U ee TIpe/iCTaB/IeHUs B
pas3MUuHbIX opMax;

-HMCI0/Ib30BaTh TIpUOOpeTeHHbIe 3HAHWA M YMEHUS B IIPAKTUUYECKOH [esSTeIbHOCTH U
MOBCEJHEBHON ) KM3HM: [I/IS TIOHUMaHUsA TI700anbHBIX Mpo6/eM, CTOSIIUX —Tiepef
Ye/I0BeUeCTBOM: IKOJIOTUUECKUX, SHEPTeTUUECKHUX U ChIPhEBBIX; 0ObSICHEHUS XMUMUUYECKHX
SIBJIEHUH, TTPOUCXOAIIUX B MPUPO/Ie, OBITY U Ha MTPOU3BO/ICTBE; 9KOJIOTHUECKH IPaMOTHOTO
TIOBeZIEHUS B OKPY)Kalolllel cpejie;

Bomnpocs! Ass onpoca
1. Knaccudukaiusi XaMU4eCcKUX peakldii B OpraHuuecko u HeopraHuueckoi xumuu. [ToHsTHe
0 XUMHUeCKoH peakuyu. Peakiuu, uayiue 6e3 u3MeHeHHs] KaueCTBEHHOTO COCTaBa
2. CkopocTb xuMHuUecKux peakiuil. IloHsTHe o ckopocTu peakuuid. CKOpPOCTb TOMO- U
reTeporeHHOM peakLy. DHeprusi akTUBaLUH.
3. dakTopkl, BAUSIOIIME Ha CKOPOCTh XUMUYeCKOH peaklyu. [Ipupo/sia pearupyrooLux BelecTB.
Temneparypa (3akoH BanT-I'odda).
4. ®akKTOpBbI, BAUSIOIIME HAa CKOPOCTh XUMHUYeCcKoH peakijuu. KoHileHTpaLusi.
5. KaTanu3aTopsl ¥ KaTain3: TOMO- U reTeporeHHbI, UX MeXaHU3Mbl.
6. 3aBUCHUMOCTb CKOPOCTH peakLivii OT TTIOBEPXHOCTH COTIPUKOCHOBEHUSI pearupyroliux BelllecTs.
7. OBpaTUMOCTb XUMUUECKUX PeakKLMii BellleCTB: a/lZIOTPONU3aLys U h30Mepr3aliusi.
8. Peakiuu, uayiiye ¢ U3MeHeHHEeM COCTaBa BeLeCTB: TI0 UHWC/IY U XapaKTepy pearvpyroiux u
oOpa3yroiumxcs BeljecTB (pa3/ioyKeHusi, COeJUHeHus, 3aMellieHns], 0OMeHa);
9. Peakijum, uayiye C¢ u3MeHeHHeM COCTaBa BeLeCTB: 10 M3MeHEeHHIO CTereHell OKUC/eHUs
3/IeMeHTOB  (OKUC/IUTe/TbHO-BOCCTAHOBUTE/IbHBIE W He OKUC/IWTEe/IbHO-BOCCTAHOBUTE/IbHbIE
peakiun);
10. Peakijum, ujyiiyde ¢ uW3MeHeHHWeM COCTaBa BeLeCTB: IO TeryioBoMy 3(dekry (9k30- u
SH/I0TEPMUYECKUE);
11. Peakuuu, uylijde C MK3MeHeHHeM COCTaBa BellleCTB: Mo (a3e (TOMO- U reTeporeHHbIe);
12. Peakuuu, uayliyde C W3MeHeHHeM COCTaBa BeLeCTB: 1O HaripaB/ieHHIO (oOpaTumbie U
HeoOpaTUMBbIe);
13 Peakuuu, ujyliyde C U3MeHeHHEM COCTaBa BeIleCTB: 0 HCIO/b30BAaHUIO KaTaau3aTropa
(KaTanuTHYeCcKe U HeKaTauTHUecKue);
14. Peakuuu, uAylMe C H3MeHEHMeM COCTaBa BeLeCTB: I0 MexaHu3My (paJuKasbHbIe,
MOJIeKY/ISIPHbIE Y MIOHHbIE).
15. BeposiTHOCTb MpOTeKaHUst XUMHUYeCKUX peaklvii. BHyTpeHHsis SHeprusi, SHTa/bIIHI.

16. TenioBo# 3(pPeKT XMMUUYeCKUX peakjuii. TepMoXuMuyeckue ypaBHeHUSI.
17. CranpapTHasi SHTajbIMS peakUuil W oOpa3oBaHus BemjecTB. 3akoH [.M. T'ecca u ero

CJ1eICTBUS. DHTPOIIUSL.
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18. Xwumuueckoe paBHOBecue. I[loHATME O XUMHWUECKOM paBHOBeCHMM. PaBHOBeCHbIe
KOHLIeHTPALUH.

19. [IMtHaMMYHOCTbL XMMHUUECKOI'0 paBHOBeCUs. PakTOpbl, BJIMSAIOLIMe Ha CMellleHe paBHOBeCUS:
KOHLIeHTpaLys, AiaByieHre, TeMmrepaTypa (npuHuun Jle Illatesnse).

KpuTepuu omjeHKH 0011{1e /I YCTHOT0 OTBeTa
OrneHka «b»:

* OTBET MOJIHBIM U MPaBUIbHbIM Ha OCHOBAHUM U3yUeHHbIX TEeOPHUH;

* MaTepuasl U3JI0XKeH B Orpe/ie/IeHHOM JIOTUUeCKOW MoC/IeloBaTe/IbHOCTH, JIMTepaTyPHbIM
SI3BIKOM;

* OTBET CAMOCTOSITE/IbHBIM.

OneHka «4»:

* OTBET MOJIHBIM U MPaBWIbHbIM Ha OCHOBAHUM U3yUeHHbIX TEOPHUH;

* MaTepua/l M3/I0O)KeH B OIpe/leJIeHHOW JIOTUUYeCKOW I0Cae0BaTe/IbHOCTH, TIPU 3TOM
JIOTIyIlleHbl  ZIBe-TPM  HeCyIlleCTBeHHble OIIMOKH, UCIpaB/ieHHble TI0 TpeboBaHHIO
yUHTeJIsl.

Ornenka «3»:

* OTBeT TOJIHbIM, HO TIPU 3TOM JIOTyll[eHa CYyIl[eCTBeHHasl OIMOKa WM OTBET HeTIOJIHBIMN,

HeCBSI3HBI.
OneHka «2»:

* NP OTBETe OOHApY)KEeHO HENOHWMaHWe YJallMMCSi OCHOBHOTO COZIEpP)KaHUsl yueOHOro
MaTepHasia WIA [OMYIIeHbl CYIIeCTBEHHbIe OILIMOKMU, KOTOpbIE YUYaIllMiCs He MOJKeT
WCIIPaBUTh MPU HABOSIIMX BOMPOCAX YUUTEJISI.

Onenka «1»:
* OTCYTCTBHE OTBeTa.

TunoBble 3agaun
1. KoHcraHnTa ckopoctu peakiuu A + 2B « 3C paBHa 0,8. HauasibHble KOHL[@EHTpALIUM BeELLeCTB
A u B paBHbl cootBeTcTBeHHO 2,0 M 1 3,0 M. Bplunciute CKOpPOCTb peaklid B Hauya/lbHbIN
MOMEHT U1 KOr/la KOHL|eHTpaLus BelljecTBa B crana paBHoii 0,6 M.
2. KoHcranTa ckopoctu peakuyu 2 A + B « 2C paBHa 0,6. HauasibHble KOHLIEHTpaLUU BelLeCTB
A u B paBHbl cootBeTcTBeHHO 0,4 M 1 0,5 M. Bplunciute CKOpPOCTb peakliyd B HauyalbHbIN
MOMEHT U B MOMEHT, KOT/la KOHL|eHTpaLus BellectBa A ymeHbmTcs Ha 0,2 M.
3. YUepe3 10 muHyT 1iocsie Havasa peakuuu 3 A + B « 2 C koHueHTpauuu BelectB A, B u C
coctaBumm cootBeTcTtBeHHO 0,3 M, 0,1 M u 0,04 M. KoHcTanTa cKopoCcTu peakuuu paBHa 0,5.
Bbrunciiute cKOpoCTh peakLjuy B HauaabHbIM MOMEHT U 4yepe3 10 MUHYT MoC/ie Hauaa peakLyu.
4. KoHCTaHTa CKOPOCTH peakLUM pas3/okeHus: okcuza asora (I) Ha a30T U KMC/Iopo paBHA 5 X
10 * . VicxopHast KoHLeHTpaumsi okcuga asota (I) pasHa 4,0 M. BblunciuTe HauyalbHYHO
CKOPOCTh peakLU U ee CKOPOCTb, Korja pasnoxurcs 40% okcupa aszora (I).
5. B romorenHol cucreme A + 2 B « C paBHOBecHbIe KOHLIeHTpalu BellecTB A, B u C paBHbI
cootBerctBeHHo 0,05 M, 0,10 M u 0,20 M. Brlunvc/ivre KOHCTAHTY PaBHOBECHUS U UCXOZHbIE
KOHL|eHTpaLuu BelllecTB A 1 B.
6. KoHcTaHTa paBHOBecCHs IpY CUHTe3e aMMMakKa 13 a3oTa U BoJopo/Ja, paBHa 0,1. PaBHOBecHbIe
KOHLIeHTpallM¥ BOJOpOJa M aMMMaka paBHbl cooTBeTcTBeHHO 0,6 M u 0,2 M. Beruncoivre
Hava/lbHYI0 U paBHOBECHYIO KOHL[eHTpaL|uy a30Ta.
7. Konuentpauuu okcuzga cepsl (IV) u Kucyioposa 0 peakiyy ObI/TM COOTBETCTBEHHO paBHBI
0,03 M u 0,015 M. Tlpu paBHOBecuu KoHLeHTpaLusi okcuga cepbl (IV) crana paBHoi 0,01 M.
Bbrunciiute paBHOBeCHble KOHLIEHTpaLuM Kucaopofa, okcyzga cepbl (VI) U KoHCTaHTy
paBHOBecus: SOz +O2 « SO3
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8. PaBHOBecue mipoliecca pasyioxeHusi okcuga aszorta (IV) Ha okcug asota (II) u kucnopon
YCTaHOBUJ/IOCH TIPU KOHLIeHTpaLusax okcuza azota (IV), okcuaa azota (II) u kuciopoja, paBHbIX
cootBerctBeHHO 0,08 M, 0,02 M u 0,01 M. BbluMc/iuTh KOHCTaHTy PaBHOBECHUS] U HayaslbHble
KOHL[eHTPAaLMM UCXOIHbIX BelLeCTB.
9. KoHcTranTa paBHOBecusi romMoreHHord cucrembl AB —~ A + B paBHa 0,06. PaBHOBecHas
KOHLIeHTpalys BelljectBa A paBHa 0,03 M. HaliTi Haya/ibHYIO KOHLIEHTpaLMiO BelllecTBa AB.
Kakas mosis aToro BelectBa pas/ioKuiacb K MOMEHTY YCTaHOBJIEHUSI paBHOBeCHS ?
10. PaBHOBecue B cucteMe A + B « 2 AB yCTaHOBW/IOCH IpY KOHLIeHTpaLUsX BeljecTs A, B u
AB, paBHbIX cooTBeTCTBeHHO, 0,04 M, 0,02 M u 0,06 M. Berunciimre KOHCTaHTY PaBHOBECHUS U
Haua/ibHble KOHLIEHTPALMM UCXOJHbIX BelLleCTB.
11. B romorenHou cucteme A + B « 2C paBHOBecHbIe KOHL|eHTpaLuu BelectB A, B 1 C paBHbI
cootBercTBeHHO 0,12 M, 0,12 M u 0,06 M. Bblunc/ivre KOHCTaHTy PaBHOBECHS Y Hayda/lbHble
KOHL[eHTpaLvu BelecTB A u B.
KpuTepuu o1jeHKH 001j1e /1A yMEHHA pellaTh PacuyeTHbIE 3a/la4M M0 BCEM TeMaM
AUCLMIIIMHBL.
5 6anoB:
B/IaJIEHUEM KY/IbTYPOM MBIILIJIEHUST; CIIOCOOHOCTBIO K O00O0OIIeHHI0, aHa/U3y, KPUTUUECKOMY
OCMBIC/IEHUI0, CHCTeMaTU3allii, TIOCTAaHOBKe Iiefiell MW BbIOOPY MyTeM WX JOCTWKEHHs, B
JIOTUUECKOM PaCCYXKJIeHHUH U PeIlIeHUH HeT OIIMOO0K, 3ajiaua pelleHa parjioHa/IbHbIM CII0COO0M.
4 oa/mna:
B JIOTUUECKOM DACCY)KJeHWH U pellleHWd HeT CYIeCTBeHHBIX OIIMO0K, HO 3ajauya pellieHa
Hepal[MoHaIbHBIM CII0COO0M WM JIOTTYIIIeHO He OoJiee IBYX HECYILeCTBEHHbIX OLIHNOOK.
3 6ana:
B JIOTUUECKOM PaCCY)K/I€HUM HeT CYIL[eCTBEHHBIX OIITMOO0K, HO [OMYII[eHa CyI|eCTBeHHast
2 ba/na:
HUMEIOTCSI CYII[eCTBEHHbIE OLTUOKH B JIOTUUECKOM PaCCY)KIE€HHUU U B PEIIeHUH.
1 6amn:
OTCYTCTBHE OTBETa Ha 3a/laHue.

CamocrosTenbHasi padora
(JomaiiHee 3a/jaHue)
811, ynp. 1-7
812, ynp. 1-8
813, ynp. 1-10
811, ynp. 1-8

‘I)OH,E[ TeCTOBbIX 3a/:[aHm71 AJIA TEKYIEro KOHTpPoJis 3HAHHUM 110 TeMe:

Bbibepume 00uH npagu/ibHbIX 6APUAHM:

CTaHAQpPTHBIM COCTOSIHHMEM BellecTBa AB/ISeTCA:

pacTBOPeHHOe BellleCTBO C KOHLeHTpauuel 1 mosis/ 1 nipu 0° C u 1 atm.
yucroe BewecTso rpu 0°C u 1 at™

pacTBOPeHHOe BelljeCTBO C KOHLleHTpalyel 1 MoJib/ KT TIpu

25°Cwu 1 atm

+uucroe BewecTBo npu 25 °Cu 1 atm

Pa3HOCTh CyMM 3HTQIbNHI 00pa3oBaHUA NPOAYKTOB peakKHHMH M CYMM JHTA/IbIHI
00pa3oBaHUsI MCXOAHBIX BelIIECTB C YYeTOM CTeXHOMEeTPUUYECKHX KO03((uiieHTOB B
yPaBHEHMH XMMHUYECKOM peaklyid NPU p = const, Ha3bIBaeTCA:

BHYTpPEHHEU SHepruen CUCTeMbI
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SHTa/bIIMeN pa3/oyKeHHUs BelllecTBa
+TernI0BbIM 3(PPEeKTOM XUMMUUYECKOU peakLun
V3MeHeHHeM SHTa/IbIIY XMMUUeCKON peakLin

CucremMa Ha3bIBAeTCsl TOMOTE€HHOM, eC/Iu:

BCe BeIlleCTBa HaXOAATCS B OJJMHAKOBOM arperaTHOM COCTOSIHUY;

BCe BeIIleCTBA HaXOASATCS B PAa3/IMUHBIX arpPeraTHbIX COCTOSHUSIX;

OHa COCTOUT M3 YaCTHUL] Pa3/TUUHBIX BEI[ECTB, Pa3/IMUHOTO

arperaTHOTrO COCTOSIHHSI, PABHOMEPHO PacCIpe/ie/IeHHBIX OTHOCUTEILHO APYT ApYra;

+0Ha 0/IHOPO/THA BO BCEX CBOMX TOUKAX M0 XUMHUUECKOMY COCTaBYy U CBOWCTBAM U HE CO/IEP)KUT
I'PaHULIbI pa3zena

JI1s1 KaKUX MPOoLeccoB W3MeHeHHe YHepruu I'm6oca 0yaer orpunaressno npu 260 K u
HOpMaJ/IbHOM aTMoc(jepHOM JaB/IeHUN

TasiHUSA JbJla

T/1aBJ/IeHNs JKeJle3a

+KpUCTaNIM3aL1 BOIbI

KUTIeHUSI BOJbI

3aBHCHMMOCTB CKOPOCTH XMMHYECKOH pPeaKI[ii 0T KOHI[eHTPAL{ PearupyroiiuxX BelecTB
yCTaHaB/IMBAeT:

+3aKOH JIeHCTBYIOLIMX MAacC /1 TOMOTeHHBIX peaKLi

npaBuio BaHt- 'odda

3aKoH pa3bapsienusi OcTBasb/a

ypaBHeHue ['n66ca

N3MeHeHHe KOHLIEHTPALUU pearupyrouyuX BellecTB B eAUHULYY BpeMeHH B eJUHHLIe
o0beMa MJ/IH YHMC/I0 3/IeMeHTapPHbBIX aKTOB B3aMMO/IeCTBHA B €JMHUIY BDeMEHH B eJHHHUIIE
o0beMa Ha3bIBAeTCS:

TOPSIKOM peakLuu

+CKOPOCTBIO peakliun

MeXaHU3MOM peakLuu

SHepruen peakluu

CKOpoCTh KaKMX XUMHYECKHUX PeaKLuil yBeJIMUMBAETCA C POCTOM TeMIlepaTyphbl:
JHOOBIX

HUKaKUX

9K30TepPMUUECKUX

+3HA0TEPMUYECKUX

YBe/lMueHHe CKOPOCTH XHMHMYECKOH peakidd I[pPpd TOBBIIMIEHHH TeMIepaTypbl
00BACHAETCH:

YMEHBIIIeHWeM UKC/la CTOJIKHOBEHUH MeX/y MOJIeKY/IaMHt

yBeJIMYeHHEeM TMOTeHIMaIbHON SHePrUui MOJIEKY/I

+yBe/IMUeHreM UKC/Ia aKTUBHBIX MOJIEKYJT

YMEHbIIIeHHeM SHeprii akKTHBALIN

Eciu paB/ieHNe B peaKIlMOHHOM CHCTeMe MIOHU3UTH B 2 pa3a, ckopocTh peakinuu 2NO + O
- 2NOg:

YMEHBLIUTCS B 2 pasa

yBeJIMUUTCA B 4 pasa

+ymMeHbILINTCA B 8 pas
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YBeJIMUUTCA B 2 pa3a

MarteMaTH4YeCcKUM BbIpa)kKeHHeM 3aKO0Ha /[efCTBYIOIUX Macc

ans peakyyu COz(r) + 4Hx(r) = CHy(r) + 2H2 O(r ) siBN1sseTcs:
v =k C(CO2) - 4C(Ho)

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

+v =k C(CO2) - C(H2)*

v =k C(CH4) - 2C( H20)

CKOPOCTB XUMHYECKOH P€aKIUH ABJ/IAE€TCAHA BbICOKOﬁ, ec/im:
SHEPrusa aKTUBallX BBICOKAA

SHEPrusa akKTUBallUKX PaBHA 0

+5Heprus akTUBaLMu HU3Kas

SHEPrusa akKTUBallUX CpeHsAA

IIpu yBestnyennu Temneparypsl Ha 40 °C ckopocThb peakiiuy Bo3pocia B 81 pas,
TeMIepaTypHbIi K03()GULIeHT CKOPOCTH peaKI|uy paBeH:

2

4

+3

5

Ha cko/IbKO IpajiycoB c/IelyeT NOBBICUTH TeMIlepaTypy ra3o00pa3Hoii cMecH /s
yBe/IMYeHHUs CKOPOCTH peaKijuM B 16 pa3 TemneparypHbiii K03 GULIIeHT paBeH 2:
20°C

30°C

+40°C

50°C

Ckopoctb npsamoii peakiyuu Hy (1) + In(r ) = 2HI ( r ) npyu noBbILIeHNH /JaB/IeHHs B 5 pa3
BO3pacTeT:

B 5 pa3s

+B 25 pa3

B 10 pa3

B 125 pa3

Eciu paB/ieHne cucTeMbl YBeJIMYUTCA B 2 pa3a, TO CKOPOCTh XMMUUYeCKoH peakijum 2Al
(xp ) + 3CLx(r ) = 2AICI3( kp ) u3menuTca:

B 2 pasa

+B 8 pa3

B 16 pa3

B 32 pa3a

Ckopoctb npsamoii peakiuu CO: (1 ) + C(rpadur ) = 2CO(r ) npu NoBbIlLIeHUN AaB/IEHUS
B 4 pa3a Bo3pacrert:

B 4 paza

B 8 pa3

+B 16 pa3

B 32 pa3a

Bbibepume 00uH npasu/ibHbIll 6apuaHmM omeema u Haxcmume KHONKy «/lanee»
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MaremaTHuyecKkuM BbIpa)keHHeM 3aKO0Ha /JielCTBYIoIuX Mmacc Ay peakyuu C (rpagwur ) +
2N> O (r) = CO2(r) + 2N2( r ) siB/1sIEeTCA :

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

v=kC(C) C(N20)}

+u =k C (N20)%

v =k C(COy) -C (N2

Ecau npu noBbIlieHUH TeMnepaTypbl Ha 30° CKOpOCTh peakiiiiy yBeJIUun/ach B 27 pas,
TeMIepaTypHbIi K03 GULIeHT CKOPOCTH peaKI{uy paBeH:

8

2

4

+3

Ecnu TemniepaTypHbIM K03 (QuiieHT CKOpPOCTH peaKkIijuM paBeH 2, a TeMieparypa
BO3poc/ia Ha 20°, To BO CKOJIBKO pa3 CKOPOCTh peakiiui Bo3pacreT?

+4

8

16

32

Ecu 00beM 3aKpbITOI CHCTEMBI, B KOTOPO# YCTAaHOBH/IOCH XMMUUYecKoe paBHoBecHe 2S0»
(r)+02(r) - 2S03(r ), yMeHbIIUTD:

TO CKOPOCTH TIPSIMOM 1 0OpaTHOM peakI[uii OCTaHYTCSI PABHBIMH;

+CKOPOCTB TIPSIMOM peakiLiu cTaHeT 6oJibllie CKOPOCTH 00paTHOM peakivu;

CKOPOCTb TIPSIMOM peakLIiy CTaHeT MeHbllle CKOPOCTH 00paTHOM peakivu;

paBHOBECHEe He CMECTUTCSA

K cMelljeHHI0 XUMHYECKOT0 PaBHOBeCHs pPeaKIiu1

4HCI (r) + O2(1) « 2 Cl(T) + 2 H20 (Tr) B1€BO B 3aKpbITOH CHCTeMe NPUBEJET :
nobasneHre Kucaopoja

+71006aBeHue xjopa

BBe/leHUe KaTaiu3aTopa

TIOHWKeHYe 1aBJIeHUs]

KoHcTaHTa paBHOBeCHSI peaKkLiu
COz(r )+ CaO(kp) -~ CaCO3(Kp):
Kp =[CO2 ] [Ca0]/ [CaCO3]

Kp =[CO2 ]/ [CaCO3]

+Kp = 1/[CO2]

Kp = [Ca0]/ [CaCO3]

KoHcTaHTa XUMHYECKOr0 paBHOBeCHS MOKa3bIBaeT:

+COOTHOLLIeHVe MOJISIDHBIX KOHLIEHTPALWi NPOAYKTOB PeakLiuu U NCXOJHbBIX BEILleCTB B
COCTOSTHUM XMMHUYECKOr0 paBHOBECHS;

BO CKOJIbKO pPa3 MOJISIpHbIe KOHL[eHTpaLuX UCXOJHBIX BelllecTB 60/blile KOHLeHTpaLii
MIPO/JIyKTOB peaklvy;

COOTHOIIIEHHE CKOPOCTel MPSIMOK 1 0OpaTHOM peakIui;

COOTHOIIIEHWEe SHepPrui aKTUBALIMK MPSIMOW ¥ 00paTHOM peakLuii

B BhIpa)keHHEe KOHCTAaHThI PABHOBECHS PeaKLMM He BXOJAT KOHLIEHTPaLUH
B3aMMO/IeHCTBYIOLIUX:
ra3o00pa3HbIX BelleCTB
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JKUIKHX BeleCTB
+ TBEpAbIX BeLeCTB
PaCTBODEHHLIX BEILIECTB

PaBHoBecue peaknuu CO>(r ) + C(rpadgur ) ~ 2CO(r ) npu noBbIllIeHUN AAB/ICHUS:
He CMeCTHUTCS

CMeCTUTCS B CTOPOHY KOHEUHBIX MPO/IYKTOB

+CMeCTUTCS B CTOPOHY UCXO/HBIX BellleCTB

W3MEeHUTCS TMHEeHHO

Taoma 5
MeTtoanKa npoBeieHHsI KOHTPOJISA
[TapameTpbl METOAUKHA 3HayeHue rapameTpa
[Ipenen nanTe/ILHOCTU BCErO0 KOHTPOJIA 15 MUHYT
ITocsiefoBaTeIbHOCTE BHIOOPA BOTIPOCOB CrnyuaiiHas
[IpeniaraeMoe KoJIMueCTBO BOIIPOCOB 5

Kpurepuu o1jeHKU:

-5 0a//IOB BBICTAB/ISETCS CTYZEHTY, KOTODBIM IIPaBU/IBHO BBITIOJHSIET 5 TECTOBBIX
3a/laHul;

- 4 6a/1a BLICTAB/ISIETCS CTYZIEHTY, eC/TU TTPABUILHO PeIleHO 4 TeCTOBBIX 3a/laHuSI.

- 3 6a/1a BLICTAB/ISIETCS CTY/IEHTY, eC/TH MPABU/ILHO PEIeHO 3 TeCTOBBIX 3a/laHus

- 2 Ga/1a BLICTAB/ISIETCS CTY/IEHTY, eC/TU MPABU/ILHO PEIIeHO 2 TECTOBBIX 3a/laHus

- 1 0as1 BBICTAB/ISIETCS CTYAEHTY, €C/IM TIPAaBUIBHO pellleHo 1 TecToBoe 3a/jaHue

Tema 1.6. «BemjecTBa 4 X CBOHCTBa»

Koumpoaupyembie komnonenmsli: 31 ; 32 ; Bi; B2, JIPo 4, JIPo 5, JIPo 7, /IPo 9, JIPo 12

KoHTpo/simpyemble  3HaHMs:  KjlacCM(UKaLMs  HeOpraHW4yecKMX  COeJJMHEeHWH,
OT/IMUYUTE/TbHBIE 0COOEHHOCTH BELeCTB Pa3HbIX KIaCCOB, CIIOCOOBI TIOTyYeHUsT BEIIeCTB Pa3HBIX
KJIaCCOB;

YMEHHUsl: CTPOMTb (OPMY/bl BeL[eCTB pa3HbIX K/IaCCOB [0 HAa3BaHHWsIM, Ha3bIBaTh
Bell|eCTBa pa3HbIX K/IaCCOB MO TpUBEJEHHOM (PopMysie, COCTaBIATh YpaBHEHUs peakLUid, C
MOMOLLBI0 KOTOPBIX MOXXHO IIOJIyYMTh TO W/IM WHOE BeIeCTBO, BBISB/ATH M yCTaHaB/IMBAaTh
reHeTUUYeCKyHo CBSI3b MeXK/y K/1acCaMU OpraHWYeCcKUX ¥ HeOpraHuueCcKux CoeUuHEeHUM.

Bonpockl Asis onpoca

1. Knaccuukanms HeopraHnyeckux BelecTB. [IpocTbie U C/I0JKHBIE BelljecTBa.

2. OKcupipl, UX K1acCcUu(rKaLys.

3. 'mapokcuzpl (OCHOBaHUS, KUCIOPOCO/ieprKaliie KUC/IO0Thl, aM(OTepHble THIPOKCH/BI).
4. KucnoTsl, X Knaccu@ukarus.

5. OcHoBaHu4, UX Ki1accu(prKaLys.

6. Conu cpefiHue, KUC/ble, OCHOBHbIE U KOMIL/IEKCHBIE.

7

. Metannbl. TlosokeHue meta/uioB B Ileproanueckoii crcTteMe U 0COO@HHOCTH CTPOEHHUsT UX
aToMoB. IIpocTeie BelljecTBa — MeTa/l/Ibl: CTPOeHWe KPUCTa/UIOB U MeTa/lyInyecKkass XUMUUYecKast
CBSI3b.

8. OO6mme ¢u3MueckWe CBOWCTBA MeETA//IOB M MX BOCCTAaHOBUTE/bHbIe CBOMCTBA:
B3aUMO/IeNiCTBHME C HeMmeTa/ulaMU (KWCIOpPOJOM, rajoreHamMu, Cepoy, a3oToM, BOJOPOZOM),
BOJIOM, KMCJIOTaMH, pacTBOpaMH  COJiel, OpraHM4YeCKMMU BelleCTBaMU  (COIMPTamy,
rajioreHajgkaHamu, (peHOJI0OM, KUC/I0TaMH), CO Li{e/I0YaMH.
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9. OKCI/I,Z[LI U TUAPOKCHUABI METa/I/IOB. 3aBUCHMOCTb CBOMCTB 3THX COEAI/IHEHI/Iﬁ OT CTelleHel
OKHC/IEHUA MeTaJ/lJIOB.

10. 3HaueHve MeTa/UIOB B IIPUPO/ie U KU3HU OPraHU3MOB.

11. Koppo3uss mera/uioB. [loHsiTe Koppo3uu. XuMHYecKasi KOpPpo3usl. DJIEKTPOXUMHUeCKast
Koppo3usi. Crioco0bl 3al1{UThl METa//IOB OT KOPPO3UH.

12. OOime crocoObl MoydyeHUss MeTa/IoB. MeTa/iibl B TIpUpoZie. MeTallyprusi U ee BH/bI:
NMpo-, TUAPO- U 3JeKTPOMeTas/ulyprus. OJeKTPO/N3 PpacIljiaBOB U pPacTBOPOB COeAUHEHU
MeTaJlJIOB U ero MpakTU4YecKoe 3HaUeHHe.

13. Hemetannel. Ilosmo)keHue HemMeTasloB B HepHOAHQECKOﬁ cucreme, 0CO0EeHHOCTH CTpOEeHHA
HUX aTOMOB. BJ'IEKTPOOTPI/IL[aTE‘fIbHOCTb.

14. BHaFOpOAHLIe rassbl. BJ'IEKTpOHHOE CTPOE€HHE aTOMOB 6JIEIFOPO,£[HBIX ra3oB ¥ 0COOEHHOCTH UX
XUMHYeCKUuX 1 CbI/I3I/I‘JECKI/IX CBOIICTB.
15. HemeTasibl — IMMPOCTLIE BelleCTBd. AToMHOe u MOJIEKYJ/IApHOE UX CTPOEHHUE. AJUIOTPOI'II/IH.

16. Xumuueckue CBOWCTBa HeMeTa/uioB. OKMC/IUTeNbHbIe CBOMCTBA: B3aHMMO/IeCTBHUE C
MeTa/llaMHM, BOJOPOJIOM, MeHee 3JIeKTPOOTpHULIATe/IbHBIMA ~ HeMeTa/llaMh, HEeKOTOPbIMHU
C/I0KHBIMU BellleCTBaMHU.

17. BoccraHOBUTe/IbHbIE CBOKWCTBA HEMETA/VIOB B PeakLUsX C (PTOPOM, KMUC/IOPOZIOM, CJIOKHBIMHU
Bell|eCTBaMU-OKUCIUTENISIMU (a30THOM M CEPHOU KUC/I0TaMU U ZIp.).

KpuTepuu onjeHKH 0011{1e I/ YCTHOT0 OTBeTa

OrneHka «b»:

* OTBeT MOJIHBIX U MPaBWIbHbIM Ha OCHOBAHUM U3yUeHHbIX TeOPHi;

* MaTepuasl U3JI0KeH B Orpe/ie/IeHHOM JIOTUUeCKOU MoC/ieloBaTe/IbHOCTH, JIUTePaTyPHbIM
SI3BIKOM;

* OTBET CAMOCTOSITE/IbHBIM.

OneHka «4»:

* OTBeT MOJIHBIM U MPaBWIbHbIM Ha OCHOBAHUM U3yUeHHbIX TEeOPUH;

* MaTepua/s M3/I0)KeH B OIpe/ieJIeHHOW JIOTUYeCKOMW T0C/Ie/l0BaTe/IbHOCTH, TIPU 3TOM
JIOTIYIIIeHbl /IBe-TPU HECYIeCTBeHHbIe OIIMOKHW, WCIIpaB/ieHHble 10 TpebOBaHHIO
yUUTeJIsl.

Ornenka «3»:

* OTBeT TMOJIHbIM, HO TIPU 3TOM JIOTYyll[eHa CYyIl[eCTBeHHasl OIMOKa WM OTBET HeTIOJIHBIMN,

HeCBSI3HBI.
OneHka «2»:

* Mpy OTBeTe OOHapy)KeHO HeNoHWMaHUe YydJall[iMCs OCHOBHOTO COJIep>KaHUs yueOHOTo
MaTepHasia WA [OMNYIIeHbl CYIIeCTBEHHbIE OLIMOKM, KOTOpbIE YYAIl[UHCS He MOXKET
WCIIPaBUTh MPY HABOJSIIUX BOMPOCAX YUUTEJIS.

Onenka «1»:
* OTCYTCTBHME OTBeTa.

CamocrosTenbHasi padora
(JomaiHee 3a/jaHKe)
817, ymp. 1-8

@OoH/I TECTOBBIX 3a/JaHUH JI/IA TEeKYIIEro KOHTPO/IsA 3HAHUH 10 TeMe:
BbiGepume 00uH npaeu/ibHbIX 6ApUAHM:

B cxeme npeBpaiieHuM
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FeC1: naon X1 02,120 X2

BelIeCTBOM «X2» ABJISAETCA
FeO

+Fe(OH)3

Fe(OH):

FeCl3

To/bKO Npu TeMIiepaType ¢ BOAOU pearupyer:
KaJInui

HaTpuu

+)Kese30

Me[b

Kucsiopoa He pearupyer HU C OJJHUM U3 /IBYX BellleCTB:
docdop u xene3o

+HEeOH U IyIaThUHa

CepoBOJIOPOJ, U YIJIepO[

cepa ¥ BOZIOpPO[,

Hutpar aimoMiHuA B pacTBOpe B3aUMO/|eHCTBYeT C:

NaClI

Fe (NOz3)2
MgCl»
+Ca(OH):

Cepedpo u3 pactBopa AgNO3 BbITeCHsIET BCe MeTa/I/Ibl, yKa3aHHbIE B PAJY:
+Al Zn Cr

KFeZn

Zn Fe Pt

Na Cr Zn

OcHOBHbBIE CBOICTBA 0C/1a0eBalOT B PSAAY IMAPOKCH/IOB:
LiKGCs

Al Mg Na

+Ca Mg Be

B Be Al

Jns ocymecTBiieHus npespaigenii SOz — H>SO4 - K>SO, Heo0xoa1uMo HCIIO/Ib30BaTh:
H>0 KHSOq4

H>0 NaxSOq4

+H>,O KOH

H> KOH

XJ10pH/| QIIOMUHMS B PacTBOpe B3aUMO/IeHCTBYeT C
K>SOq4

MgSOq4

HNOs

+Ca(OH):
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XUMHYeCKON peaknuu Mexjy rujpoxcujom meau (II) m pacTBopoM cepHOM KHC/IOTHI
COOTBETCTBYET COKPAIIl¢eHHOE€ NOHHO€ YDABHEHHE

20H- + H+ = H20

20H- + H2S04 = 2H20 + S042-

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

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

Oxcup cepsl (IV) saBasierca
OCHOBHBIM

+KHC/IOTHBIM

am(pOoTepHbIM
HecoJieobpa3yroimm

K an)OTepHBIM OKCH/AM OTHOCHUTCH
CrOs3

SOz

COz

+Cr203

OKcup c HanGoJiee IPKO BhIPa)XeHHBIMH OCHOBHBIMH CBOMCTBaMH 00pa3yeT
Be

Mg

+Ba

/n

C Boji0M He pearupyer
MarHum

+6epuinii

Gapwuit

CTPOHLUM

Xnopup xene3a (II) odpaszyercst B pe3y/ibTaTe peakijuu
Fe+Cly-.

+Fe + HC1 -

Fe,O3 + HC1 .

FeO + Cl2 -

HemnocpeacTBeHHO APYT C [PyroM He B3aUMOJAEHCTBYIOT
+KHCIOPOJ, U XJIOP

BOJZIOPO/I Y XJIOD

BOZIOPOJL, I KUCJIOPO[,

XJIOp U MeTaH

Menpb He B3aUMO/IeHCTBYET C
pa3bapnenHoit HNO3
KoHLleHTprpoBaHHo HNO3
+pa3b6apnenHoit HC1
KOHLleHTprpoBaHHou H2S04

PeaKuﬂﬂ pa3ﬁaBJIeHHOI7I a30THOM KHCJIOTHI C MeAbI0 COOTBETCTBYET CXeMa
+Cu + HNO3 - Cu(NO3); + NO + H,O
Cu + HNO3 - Cu(NO3). + H»
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Cu + HNO3 —» CuO + NO, + H,O
Cu + HNO3; - CuO + NH4NOs + HO

B cxeme npeBpaiieHum

Na;CO3 —+x— CaCO3—+y— Ca (HCQO3):
BykBamu «X» H «Y» 0003HaueHbI Bel[eCTBa
+X — Ca0O; Y — HCI

X —Ca (0OH)2; Y — NaCl

X — HNO3; ¥ - CO2 u H20

X —HNO3; ¥ — CO2u H20

Taoma 6
MeToanKa NpoBeieHHsI KOHTPOJISA
[TapameTpbl MeTOAMKHU 3HaueHue rapameTpa
[Ipenen nnTe/ILHOCTU BCETO KOHTPOJIS 15 MUHYT
ITocnefoBaTeIbHOCTEL BHIOOPA BOTIPOCOB CnyuaiiHas
[IpesnaraemMoe KoJimueCTBO BOTIIPOCOB 5

KpuTepuu o1jeHKH:

- 5 0a/I/I0OB BBLICTABJSIETCA CTY[EHTY, KOTOPBIM TMPaBU/IbHO BBIMOMHSAET 5 TECTOBBIX
3a/laHUl;

- 4 6a/u1a BBICTAB/ISIETCS CTYJEHTY, €C/IA TTPaBU/IbHO pPeIleHo 4 TeCTOBBIX 3a/IaHusl.

- 3 Gas1a BBICTAB/ISIETCS CTYAEHTY, €C/IM TIPaBUJIBHO PeLleHO 3 TeCTOBBIX 3a/IaHHUsI

Paspen 2. Oprannueckas xumus. Oprannyeckue coefuHeHHs»
Tema 2.1 IIpeameT opraHu4ecKoi XUMHUH

KonTpo/mmpyemblie KOMIIOHeHTbI: 31; 32 ; Bi; B2, JIPo 4, JIPo 5, JIPo 7, JIPo 9, JIPo 12
KoHTpo/mpyemMble 3HaHMsi: pOJib XUMHUUM B eCTeCTBO3HAaHWW, e€e CBSi3b C JIPYTUMU
eCTeCTBeHHbIMH HayKaMH, 3HaueHUe B JKU3HU COBPeMEHHOro 0OIllecTBa, MOHATHE O IpeAMeTe
OpraHUYecKOW XMMUH, YIJIepOAHbIN CKeseT, PyHKI[MOHabHas TPyrra, TOMOJIOTHsl, CTPYKTYpHasi
Y TIPOCTPAHCTBEHHAsi U30MepUsl, 0COOEHHOCTH OPraHUUeCKHX BeI[eCTB, 3HaUeHHe OPraHUuYeCKUX
BelLleCTB;

YMeHHMsA: OCYIeCTB/ATb CaMOCTOSITe/IbHbIA TIOMCK XWMMWYeCKOW UWH(OpMaluuu C
WCI0/Ib30BaHWEM Ppa3/IMUHbIX MCTOUHUKOB (CIPaBOYHBIX, HAy4YHbIX W HAY4YHO-TIOMY/ISPHBIX
W3/laHul, KOMIbIOTEPHBIX 0a3 AaHHBLIX, pecypcoB MHTepHeTa); UCMOIL30BaTh KOMITbIOTEPHBIE
TEXHOJIOTHH 211 00pabOTKM M mepefaud XUMHUUECKOW WH(OPMAI[UH, W ee TMpe/CTaBJIeHUs B
pa3/MuHbIX (hopMax; -oTipefiesisiTb: U30Mepbl ¥ TOMOJIOTH

Bonpockl Ais onpoca

1. daiiTe oripefiesieHre MOHATUS «OpraHnueckast XUMHs»

2. OOBbsICHUTE ITUMOJIOTHIO C/I0Ba «BUTAIM3M» U OXapaKTepu3yiTe 0603HauaeMyt0 UM CUCTEMY
B3IJISII0B B XUMUU.

3. Kakue HayuHble JOCTH)KeHUsI CrIocOOCTBOBA/M KpylleHUI0 BUTaau3ma? Kto ux aBToper?

4. PacckakuTe 0 KpyroBOpOTe yrjiepoja B IIPUpPO/Je.

5. Kakue 0coOeHHOCTH OT/IMYAIOT OPraHUYecKre BelleCcTBa OT HeOPraHUYeCKUX?

6. HasoBuTe u3BeCTHble BaM OpraHMYecKUe BellecTBa, BXOZMLMe B COCTaB a) MPOAYKTOB U
MaTepUasioB, UCTI0J/Ib3YeMBIX B ObITY, B MeJJULIVHE, B TIPOMBIII/IEHHOCTH, 0) MUIIEBBIX MPOAYKTOB
W 6UONOTHYEeCKU aKTUBHBIX BeleCTB.

7. JlaiiTe oripefiesieHUe TIOHSITUIN «Ba/leHTHOCTb» U «CTeleHb OKUC/IeHUs». B ueM UX CXOJCTBO U
oTiure? ViMeeT /i1 YKC/IeHHOE 3HaueHVe BaJIeHTHOCTH U CTelleHU OKUC/IeHUs 3HaK?
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8. [aiiTe ormpefiesieHWe TOHATHM: «HM30MEpUs», «HU30Mep», «TOMOJIOT», «TOMOJIOTHYeCKast
PasHOCTb»
9. Kakwue 1poLiecchl Ha3bIBalOT OMOOPraHUUeCKUMU?

KpuTepuu o1jeHKH YCTHOT0 0TBeTa

OrneHka «b»:

* OTBET MOJIHBIM U MPaBUIbHbIM Ha OCHOBAHUM U3YyUeHHbIX TEOPHUH;

* MaTepuasl U3JI0KeH B Orpe/ie/leHHOU JIOTUUeCKOW MoC/Ie/loBaTe/IbHOCTH, JIMTepaTyPHbIM
SI3BIKOM;

* OTBET CAMOCTOSITE/IbHBIM.

Onenka «4»:

* OTBET MOJIHBIM U MPaBWIbHbIM Ha OCHOBAHUM U3yUeHHbIX TEeOPHUH;

* MaTepua/s M3/I0)KeH B OIpe/leJIeHHOM JIOTUYeCKOW I0C/el0BaTe/IbHOCTH, TIPU 3TOM
JIOTIYIIIeHbl /IBe-TPU HECYI[eCTBeHHbIe OIIMOKH, WCIIpaB/eHHble 10 TpebOBaHHIO
yUUTeJIsl.

Ornenka «3»:

* OTBeT TMOJIHbIM, HO TIPU 3TOM JIOTyll[eHa CYyIl[eCTBeHHasl OIMOKa WM OTBET HETIOJIHBIMN,

HeCBSI3HBI.
OneHka «2»:

* MIpy OTBeTe OOHapy)KeHO HerloHWMaHWe YyJalllUMCs OCHOBHOTO COJ/iep>KaHUs yueOHOTo
MaTrepuasa WM JAOMYyIeHbl CYyIlleCTBeHHbIe OIIMOKH, KOTOphbIe YUallluics He MO>XKeT
WCIIPaBUTh MPH HABOJSIIUX BOMPOCAX YUUTe/IS.

Onenka «1»:
* OTCYTCTBHE OTBeTa.

CamocrosTenbHasi padora
(JomaiHee 3a/jaHKe)

§1, ynp.1-7

‘I)OH,E[ TeCTOBbIX 3a/:[aHm71 AJIA TEKYIEro KOHTPoJis 3HAHHUM 110 TeMe:

BbiGepume 00uH npaeu/ibHbIX 6ApUAHM:
Kto BBes1 noHATHE «OpraHuyeckass XuMus»?
@. Benep
A.M. byrnepos
+5. bepuenuyc
K. IIIopnemmep

N3BecTHBIX HeEOPraHMYeCKMX M OpPraHMYeCcKHMX BelleCTB HACYUTHIBAETCH
COOTBETCTBEHHO

1 TBIC. U1 5 THIC.

20 ThiCc ¥ 1 MJTH.

10 ToIC. 1 100 THIC.

+100 TBIC M 18 MIH

OpraHu4ecKHM SIB/IAIETCA BelleCTBO, (JopMy/ia KOTOPOro:
H>COs3

+CH3sBr

KoCO3
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CO»

OpraHuyecKuM CcoeJJUHEeHHEeM HeMOJIEKY/ISIPHOTO CTPOeHHsl SIB/IAETCS BellecTBO,
¢hopmyna KoToporo:

CH30H

CH4

CH3COONa

CHsCl

KTo BBe/1 NOHATHE «OpraHruyecKHe BelecrBa»?
L.A. MenpesneeB

A.M. byrnepos

+5. bepuenuyc

FO. JIubux

fiB/ieHue CylieCTBOBaHMS HECKO/IbKUX BellecTB 0/JUHAKOBOIr0 COCTaBa, C O[JHOH U
TOH JKe MOJIEKY/IIPHOH MacCoH, HO C pa3sHbIM CTPOeHHeM MOJIeKYJ1 — 3TO:
am(pOTepHOCTb

TOMOJIOTUSI

+HU30Mepu

aJIJIOTPOIUS

Bemecrea CH3; —CH3 u u CH3; —CH, —CH; aBasioTcs:
“30MepaMu

+romMoJioramMmu

aJ/VIOTPOTHBIMU BU/IOM3MeHEeHUSIMU

pajuKasiamMmu

Kakue u3 MNpUuBEeA€HHDbIX HU)KE BEILECTB AB/IAETCA H30MEPOM COeJUHEHUA CH3—(
CH;)s —CH3?

+CH3 —CH(CH3)- C(CH3)> —CH3

CH3 —C(CH3)2 —CH3

CHs —-CH(CH3)—- CH(CH3)- CHs

CH3 —C(CH3)s —CH3

Buj u3oMepuu, XapaKTepHbIH /ijis O0yTeHa -2 U HeCBOMCTBEeHHbIH OyTeHy -1:
M30MepHUs YIJIepPOJHOTO CKeJleTa

onTUYeckKast

+reomMeTpuueckKasi

T0JI0)KeHHUsI IBOMHOM CBS3U

I'omoi0oruyecKum psA0M Ha3bIBaeTCs:

COBOKYITHOCTH BellleCTB, COZeprKalluX OMHAaKOBOe YUC/I0 aTOMOB YIJ/Iepo/a;

PSiZi BeLL[eCTB, UMEROLLUX OJMHAKOBBIA COCTaB, HO Pa3/IMYHOe XMMHUYECKOe CTPOEHHE;
+psifi BelL[eCTB, CXOJHBIX [0 XUMUYECKOMY CTPOEHUIO U CBOMCTBaM, COCTaB KOTOPBIX
OT/INYAeTCsl Ha OJIHY WIX HeCKoJIbKO rpyr CHo-;

COBOKYITHOCTb BeILL[eCTB, COCTaB KOTOPBIX OT/IMUAETCs Ha OZJHY UM HECKOJIbKO TPy
CHy-;

YKaxurte nponecc, npu KOTOpomM M3 HEOPraHU4YeCKHUX BeELIECTB MO/Iy4YarTCHA
OpraHu4ecKue:
ropeHue apeBeCHUHBL
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MuiieBapeHue

JIbIXaHue
+@doTtocuHTe3
Tabauna 7
MeToanKa nNpoBeieHHsI KOHTPOJISA

[TapameTpbl METOAMKHU 3HayeHue rapameTpa
IIpenen nnTeILHOCTU BCETO KOHTPOJIA 15 MUHYT
[TocnenoBaTeIbHOCTL BBIOOPA BOIIPOCOB CnyyvaitHas
[IpepiaraeMoe KOJIM4eCTBO BOIIPOCOB 5

Kpurepuu ojeHKU:

-5 0a//I0B BBICTAB/ISETCS CTYAEHTY, KOTODBIM ITPaBU/IBHO BBITIOJHSIET 5 TECTOBBIX
3a/laHul;

- 4 6a/1a BLICTAB/ISIETCS CTYZIEHTY, eC/TU TTPABU/ILHO PeIleHOo 4 TeCTOBBIX 3a/laHKS.

- 3 0as11a BBICTABJISIETCS CTYIEHTY, €C/TH MPAaBU/IbHO PeIIeHO 3 TeCTOBBIX 3aJaHus

Tema 2.2 Teopusi CTpOeHUs OPraHUYECKHX COeAUHEeHHH

KonTpo/mmpyemblie KOMIIOHeHTbI: 31; 32 ; Bi; B2, JIPo 4, JIPo 5, JIPo 7, JIPo 9, JIPo 12

KoHTpo/mmpyeMble 3HaHUSl: TeOpHs CTPOEHUs] OpPraHMYeCKUX U HeopraHu4eCcKux
coefiHeHUM (BK/IIOUasi CTepeOXUMMIO), TIOHSTUS: YIr/JepOJHBbIM CKeseT, (YHKLHOHATbHas
rpyrra, TOMOJIOTHs, CTPYKTYPHasi ¥ TIPOCTPaHCTBeHHasi U30Mepus,

YMeHHMs: -OTpeJeNisiTh: BaJleHTHOCTb M CTeleHb OKUC/IeHUs] XMMUUeCKUX 3/1eMeHTOB,
MPOCTPAHCTBEHHOE CTPOEHHEe MOJIeKY/, XapaKTep B3aMMHOTO BJ/IUSIHUSI aTOMOB B MOJIeKyJ/iax,
OCYILIECTB/ISITb  CAMOCTOSITe/TbHBIM TIOUCK XUMHWYEeCKOW UWH(OpMalMd C HCIOIb30BaHUEM
pa3/MyHbIX MCTOUHUKOB (CIPaBOYHBIX, HAYYHbIX M HAY4YHO-TOMYJSPHBIX  W3AaHUM,
KOMITBIOTEPHBIX 0a3 JaHHBIX, pecypcoB VIHTepHeTa); UCI0/Ib30BaTh KOMITbIOTEPHbIE TeXHOIOTUH
J7ist 0OpaboTKM W Tiepefaud XUMHUeCKOW HHGOpMalid W ee TIPeJCTaBleHUs] B Pa3/IdUHBIX
(opmax, COCTaB/ISITb CTPYKTYPHbIe (POPMYJIbl K30MEPOB ¥ TOMOJIOTOB.

Bonpocsl Ass onpoca

1. CchopmynupyliTe OHSITUE «MOJIEKY/ISIpHas (popMyJia»

2. ChopmynupyiiTe NMOHATHE «XUMUUECKOE CTPOEHHUE»

3. ChopmynupyiiTe MOHATHE «CTPYKTypHas (popmyia»

4. Chopmynupyiite U 00BSICHUTE TepBOe TOJIO)KEHWe TeOPUM XUMUYECKOro CTPOeHHs
opraHvueckux Belects A.M. Byrneposa. [IcbMeHHO NPOWITIIOCTPUPYITE €ro IIpYMepamH.

5. CchopmynupyliTe U 00bCHUTE BTOPOE T0JIO’KEHHe TeOPUM XUMHUUECKOTO CTPOEeHMUs
opraHvueckux Belects A.M. Byrneposa. [I1cbMeHHO NPOWITIOCTPUPYHTE €ro MpUMepamH.

6. ChopmynupyiiTe © 00BSCHUTE TpeTbe TOJIOXKeHHEe TeOPUM XUMUUECKOro CTPOEeHHUs
opraHvueckux Beilects A.M. Byrneposa. [I1icbMeHHO NPOWIIIOCTPUPYKTE €ro IpYMepamH.

7. 3amucaTh 37eKTPOHHO-Tpadrueckytro (opmy/nay aroMa yrjiepoja B OCHOBHOM H
BO30Y)KJIEHHOM COCTOSIHUS

8. UTo Ha3pIBalOT XUMHUeCKOM CBs3bl0? Kakas cBsi3b HasbiBaeTcsl M- cBA3bIO? Kakad
CB$13b Ha3bIBAeTCsl O — CBA3BIO?

9. Kakuie THITbI THOPU/IM3alMK 3/IEKTPOHHBIX OpOUTasiell aTomMa yrijiepo/a Bbl 3HaeTe?

10. Kakue BaseHTHble COCTOSIHMSI aroma yrjepoJa BaMm u3BecTHbI? [lucbmMeHHO
MIPOWJUTIOCTPUPYITE UX NIPUMEepaMH.
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11. Yemy paBHBI yI/ibl MEX/AY OCSAMH YIJIEPOJAHOIO aTOMa JiJIs:
sp> —rubpUIHBIX OpOHTael;

sp? —TuOpUIHBIX OpOHTael;

Sp —TUOpUAHBIX opbuTanel;

OObsICHUTE aHHbIE C TOUKU 3PEHUS TeOPUX TUOPUAM3aLUH.

KpuTepuu omjeHKH 0011{1e /1A YCTHOT0 OTBeTa

OrneHka «b»:

* OTBET MOJIHBIX U MPaBWIbHbINA Ha OCHOBAHUM U3yUeHHbIX TeOpHi;

* MaTepuasl U3JI0KeH B Orpe/ie/IeHHOU JIOTUUeCKOMW T0C/Ie/I0BaTe/IbHOCTH, JINTepaTypHbIM
SI3BIKOM;

* OTBET CAMOCTOSITE/IbHBIM.

OneHka «4»:

* OTBET MOJIHBIM U MPaBWIbHbIM Ha OCHOBAHUM U3yUeHHbIX TE€OPHUH;

* MaTepua/s M3/I0)KeH B OIpe/leJIeHHOW JIOTUYeCKOW TM0Cae0BaTe/IbHOCTH, TIPU 3TOM
JIOTIYIIIeHbl  /IBe-TPU HECYI[eCTBeHHbIe OIIMOKHW, WCIIpaB/eHHble 10 TpebOBaHHIO
yUHTeJIsl.

Ornenka «3»:

* OTBeT TMOJIHbIM, HO TIPU 3TOM JIOTyll[eHa CYyIl[eCTBeHHasl OIMOKa WM OTBET HETIOJIHBIMN,

HeCBSI3HBI.
OneHka «2»:

* NP OTBETe OOHApY)KEHO HeNOHWMaHWe YJallMMCS OCHOBHOTO COZIepP)KaHUsl yueOHOro
Marepuasia WM [AOMYIeHbl CYyIlleCTBeHHbIe OIIMOKH, KOTOpbIe YUaIl[UiCs He MOXKeT
WCIIPaBUTh MPY HABOJSIIUX BOMPOCAX YUUTEJIS.

Onenka «1»:
* OTCYTCTBHE OTBeTa.

CamocrosTenbHasi padora
(JomaiiHee 3a/jaHKe)

§2, ynp.1-7
§3, ynp.1-4

3ajaHus /ISl CAaMOIIPOBEPKH
[anbl hopmyib:
a) CH4
6) CH3-CH3
B) CH>= CH>
I ) CH3-CH>-CH»>-CH3
) CH,=CH-CH=CH>
3) CH.=C=CH-CH3
1) CH>,=CH-CH>-CH3
K) CH,=CH-CH3

1) BeibepuTe roMOJIOTH BeII[eCTBY B).
2) Hamumure M30Mephl BeIecTBY [).

3) MoseKy/ibl KaKUX BeIecTB co/iep>kaT TOJbKO CUTMa-CBSI3U?
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4) YKaxkuTe Bell|ecTBa, COJieprKalllie aTOMbI YT/iepo/ja B COCTOSTHUU SP-THOPUIU3aLIiH.

‘I)OH,E[ TeCTOBbIX 3a/:[aHm71 AJIA TEKYIEro KOHTPoJis 3HAHHUM 110 TeMe:

Bbibepume 00uH Npasu/ibHbIX 8APUAHM:

OpranuyecKasi XMMHUsI U3y4aeT COeJUHEHHsI, B COCTAaB KOTOPbBIX 00s3aTe/IbHO
BXO/JJUT 3/IEMEHT:

KHCJIOPO/]

a3oT

tyrnepoa

hocdop

q)aKTOM, AOKa3bIBAKWIIIUM OTCYTCTBHE HPHHHHHHaﬂbHOﬁ Pa3HUIObI MEXYy BelleCTBaMH
PACTUTE/IBHOT'0 U1 )KUBOTHOI'0 ITPOUCX0XXAE€HUSA, AB/IAECTCHA:

OKHCJIEHHE CdXdpa OO0 MypaBbHHOﬁ KHCJIOTBI

paCTBOpeHKE HOBBpEHHOﬁ COJIM B BO/Jie

BbIZle/IEHWE TeIl/Id ITPpHU COKUI'dHUN OeH3MHa

+II0II0IeHNe pacTeHUsIMHU YIJIEKHCJIOro ra3a U3 Bo3JyXa

IIpuopuTter CHHTe3a YKCYCHOH KHCJI0THI W3 HeopraHuueckux BemiectB B 1845 ropy
NPUHA/JIEKUT HEMELIKOMY XUMHKY:

P.borio

[ JansToHy

XK.IIpycry

+I".Konbbe

B konije 18 Beka ObL/1 BepBble BbIJie/IeH M HCCIeJOBAH MPOJAYKT JKU3HEJEATe/TbHOCTH
JKHBBIX OPraHNU3MOB:

1jaBesieBasi KUC/IOTa;

+MoueBast KUCJIOTa;

JIMIMOHHAas KUC/IO0Ta,;

g0/7104Hasg KUC/I0Ta.

HPI/IHHI[JIE)KHOCTB K OpraHH4€CKHUM BeIIeCTBAM YdCTO MOXXHO YCTAHOBHTD:
+I10 BBIJE/IE€HUI0 YIJIEKHCJIOrO r'a3a IIpU TOpeHNH

110 BbIMaJ€HWIO OCaJKa IMPpr B3aHMOAEﬁCTBHH C BOAOﬁ

110 LIBETY

10 arperaTHOMy COCTOSAHHIO

B 1824 roay maBeieBy10 KMC/JI0TY CHHTe3HPOBaJ/l yYeHbIN:
+®. Benep;

3. ®paHKIeHs;

L. MeHpenees;

K. Ieesne

K npoayKijuy poMbIILIEHHOCTH OPraHMyecKoro CHHTe3a He OTHOCATCSA:
I171aCTMaCcCOBbIe U3/e/THs;

+TKaHU M3 UCKYCCTBEHHBIX U CUHTETUYECKUX BOJIOKOH;

MUHepasbHble yj00peHus;

MeJULIMHCKKe Tperaparbl

OCHOBHBIE TMOJIOKEHUSI TEOPHMH XHMHYECKOro CTPOEHHSI OPraHMYecKHX BeIlecTB ObUIH
copMy/IMpOBaHbI:
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B 1869 rogy
+B 1861 rogy
B 1828 rogy
B 1911 ropy

Ha MoMmeHT co3aHMsi TeOpUM XHUMHUYECKOr0 CTPOeHHsI OpPraHUYecKUX COeAUHeHMH
OTCYyTCTBOBAJIO:

yueHue O BaJIeHTHOCTH

Tipe/iCTaB/ieHNe O 1iereoOpa3HOM COeJUHEHUH aTOMOB YT/iepo/a

pa3rpaHruyeHye TOHATUHN «aTOM» U «MOJIeKyJ/Ia»

+TI0HSITHE 00 3/1IeKTPOHHOM CTPOEHHH aTOMOB 3/IeMEHTOB

YeTbIpexBa/IeHTHOCTh aToMa yr/iepo/ja B 1858 rogy o6ocHoBan Xu—-MHK:
3. @uuep;

H. 3unus;

C. JleGenes;

+A. Kekyne

IIo Byr/iepoBy, coeAMHeHHe aTOMOB B MOJIEKY/IaX OpPraHHYeCKHX BelIeCTB |
orpe/ie/IieHHOM M0C/1e/J0BaTe/IbHOCTH MPOUCXOAUT B COOTBETCTBUM C UX:

OTHOCUTEILHOM aTOMHOI Maccoi

+Ba/JIEHTHOCTBLIO

aTOMHBIM payCcoM

3J1eKTPOOTPULIATEIbHOCTBIO

Teopusi XHMHYECKOT'0 CTPOEHHSI OPraHUYeCKUX CoeJUHEeHMI ObLIa co3/jaHa:
M.B.JIoMOHOCOBBIM

L..MenpeneeBbiM

+A.M.byriepoBbiM

A.bepuenuycom

CTpykTypHbIe (opMy/ibl NOKA3bIBAKOT
+110C/1eJ0BaTe/IbHOCTb COeIMHEeHUS] aTOMOB B MOJIEKYJ/Iax;
KOJIMYeCTBO aTOMOB YTJiepo/ia U MOJIeKYIe;

KOJIMYeCTBO aTOMOB B MOJIEKY/I€;

pacrio/ioykeHrue aToMOB B IPOCTPaHCTBeE.

B kKakom pPaay COEAI/IHEHI/H‘& HAXO0AATCA TO/IbKO OPraHnveCKue Beuecrnsa:
CyHs, C4Hs, HO

CH3COOH, CO, CH3COH

+CoH», C3Hg, CH4

CsHsNO», CH»>Clo, NH;3

YeM 0T/ IMYAIOTCA PYT OT APyra roMoJioru:
YMCJIOM aTOMOB YIJ/1epo/ia;

+romoJiorndyeckout pasHoctbio CH2;
KOJIMYeCTBEHHbIM U KaueCTBEHHbIM COCTaBOM;
XUMUYECKOW CTPYKTYPOU.

Haﬂﬁoﬂbmaﬂ MdCCOBas [0/id yrjiepojad B CoeJUHEHHUU:
+CgHsg
CgHsCl
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CsHsOH
CsHsCOOH

CBoiicTBa BelecTB 3aBUCAT He TO/IBKO OT COCTaBa, HO U OT
yCJIOBUM MOJTyYeHUs BelllecTBa

+TI0psiZika CBSI3U aTOMOB B COe/JUHEHUN

BaJIeHTHOCTU XUMHUECKUX 3/1eMeHTOB

arperaTHOTO COCTOSIHUSI Bell[eCTBa

CBoIiCTBO, IpHUCyLee 0OIBIIMHCTBY OPraHUYeCKHX BeleCTB:
BLICOKHE TeMIlepaTypbl KUTIeHUs U T/IaB/IeHuSs];

BBICOKas1 3JIEKTPOTIPOBOJHOCT;

+TOpIOYECTh;

6o/bl11ast JIOTHOCTb.

BaneHTHOCTB yrjiepoaa B M€TdaHe pdaBHA:

SfiBieHue CynieCTBOBaHUSI HECKOJ/IbKUX BelleCTB 0JUHAKOBOr'0 COCTaBa, C OJHOM U TOH Ke
MOJIeKY/IAPHOM MacCoH, HO C pa3HbIM CTPOeHHeM MOJIeKYJI — 3TO:

am(pOTepHOCTb;

TOMOJIOTUS;

+U30Mepus;

aJIJIOTPOIIUU

JmmHa oguHapHou cBs3u (C-C) paBHa:
+0,154 uHm

0,120 um

0,134 um

0,180 um

Ba/leHTHBIH yroa MeXxay ru6pHHLIMU OPOUTA/IAMU B COCTOSHUM SP>-ru6pHAM3aLun:
120°
+109°28"
180°
1540
Taomia 8
MeToHKa NPOBeeHUs KOHTPOJIsk

[TapameTpbl METOJUKU 3HaueHHe napameTpa

[Ipenen nnTe/ILHOCTU BCETO KOHTPOJIS 15 MUHYT

[TocnenoBaTeIbHOCTL BBIOOPA BOIIPOCOB CnyuaiiHas

HPEAHaFBEMOE KOJIM4eCTBO BOIIPOCOB 5

Kpurepuu o1jeHKU:

-5 0a/VI0B BBICTAB/ISETCS CTYAEHTY, KOTODBIM IIPaBU/IBHO BBITIOJHSIET 5 TECTOBBIX
3a/laHul;

- 4 6a/1a BLICTAB/ISIETCS CTYZIEHTY, eC/TU MPABU/ILHO PeIIeHo 4 TeCTOBbIX 3a/laHKSI.

- 3 0as11a BBICTABJISI€TCS CTYJEHTY, eC/IM TTPaBU/IbHO PeIleHo 3 TeCTOBBIX 3aZlaHusl
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CamocrosTenbHasi padora
(JomaiHee 3a/jaHue)
3ajaHuA /IS CAaMOIIPOBEPKH

1. Kakoe Ko/muecTBO BelllecTBa cocrasssieT 92 r staHona CQ)H50H?

2. OnpenenuTe Maccy IJIFOKO3bI, cofepkaiieii 0,6 M0OJib aTOMHOTO yIJyiepoja.

3. OnpezienUTe MacCoBYIO [JOJIF0 KUC/I0PoZa (B %) B METH/IOBOM CIIMPTe, COCTaB KOTOPOTO
BbIpaKeH ¢opmynoii CH30H.

4. Kakoii o6bemM Boziopoja (H.y.) MOXKeT MpPHUCOeJUHUTL CMeCh Tra3oB Maccoi 15,4 T, KoTopas
cofiep>kut TuieH (o= 54,5%), mporwieH (o = 27,3%) u 6ytuned (o = 18,2%).

5. IlpupopHbIi ra3 0JHOTO U3 MeCTOPOXKAeHUMN coAepKUT MeTaH (0 = 92%), 3TaH (® = 3%),
niporad (© = 1,6%), 6yran (o = 0,4%), a30T (0 = 2%) u Apyrue rassl (0 = 1%). Onpeenure
MaccCy OpraHuuecKrX BelllecTB, BXOAALMX B cocTaB 20 /1 (H.y.) IPUPOHOTO rasa.

6. Ilpu cropanuu ankaHa maccoit 3,6 r obpasyercsa okcuy yriepoza (IV) oobemom 5,6 71 (H.y).
[TnoTHOCTH anKaHa Mo BOZOPOAY paBHa 36. Y CTaHOBUTe MOJIEKY/ISIPHYIO (POPMYJTy ajKaHa.

7. BbiBecTH MOJIeKy/IsIpHYIO (hopmMy/y BellecTBa, ecyid oHO cofepxut C (o = 39,97%), H (0 =
6,73%),

O (o =53,3%) 1 300 ms1 mapoB 3TOro BelecTBa (H.y.) UMEIOT Maccy, paBHyto 2,41 T.

8. AHa/M3 CMecH MeTaHa U aljeTW/IeHa ToKasaJj, uTo o0lljee coZiep)KaHue yriaepoia B CMeCH 10
Macce paBHO 88, 46%. Onpeznenute coctaB cmecy B % 110 Macce.

9. IIpu cropanuu 14,6 r X/0pco/epsKalljero OpraHuyeckoro BeljecTBa 6bu10 mosydeHo 13,44 n
CO2 u 3,6 r HPO. Bech x/10p, copep>kaBLIMICSA B HaBeCKe, BABOE MeHbIlIel, ueM HUCXOJHas,

niepeBejieH B AgCl maccoli 14,3 r. [110THOCTh MO BOAOPOY UCC/IeAyeMOro XJI0POPraHUuecKoro
BelljecTBa paBHa 74. Onpefiente MOJIeKy/ISIpHYIO (OPMYJly 3TOTO BelllecTBa.

10. Kakoii o0BbeM X/I0pOBOZOpOJa MOXKeT TpopeardpoBaTh C 15 T cmecu, cocTosiued U3
TPUMeTWU/IaMUHa, MPONUIaMUHa U MeTHU/I3TUIaMUHa?

11. Ilpy oKuC/eHUM O4HOATOMHOIO crvpra m = 11,2 r KMCIOPOJOM BO3/yXa B IPUCYTCTBUM
kataym3aropa npu 500°C obpa3oBanack KMCI0Ta, Ha HEWTpalM3alvio KOTOPOM TTOTpeboBaioch
59,4 mn 20% pactBopa KOH (@ =1,18 r/mn). KakoBa mosekysnsipHas opMy/aa UCXOLHOTO
criipTa?

12. Kakyto mMaccy 6poMHOM BO/jbl CMaccoBo fjojie 6poma 1,6% MokeT 06eCIiBeTUTh TPOIUIEH
obwvemom 1,12 11 (H.y.)?

13. Kako#i o0bemM Bo3myxa rmoTpedyercss ans okuraduss 30 s auerwneHa C2H2(H.y.),
copepxkaiero 5% Heroprounx npumeceii? Cojep>xaHue KMCI0OpPOJa B BO3/lyXe CUUTaTh PaBHbIM
20% 110 06BEMY.

14. Ckosbko 71 Bojopoja (H.y.) BBIAEJUTCS TIPU KaTaJUTUUYECKOM JleTMApupoBaHuu 49 1
METU/ILIMK/IOTeKCaHa B TOJYOJ, ecM OoObeMHas [oJisi BbIXOAA TpOAyKTa paBHa 75% oOT
TeopeTU4eCK! BO3MOXKHOI'0?

15. Ilpu cropanum 13,44 151 (H.y.) CMeCM MOHOOKCHJA YIJepojia, MeTaHa W aleTuaeHa
obpaszoBanock 17,99 1 CO2 (H.y.) u 9 r H2O. CKOMBbKO JIMTPOB KaXKJOTO Ta3a COZAEPXKUTCS B
cMmecu?

KpuTepuu olleHKY YMeHHsI pellaTh pacyeTHbIE 3aJauu:

5 6a/noB:
WCIO/Tb3yeT 3HAHWS OCHOBHBIX 3aKOHOB XWMHUM [Il DeIIeHus 3a7ad, BiafeHueM
KyJbTYPOW MBIIIIEHUS; CHOCOOHOCTBIO K 0000IeHHI0, aHalu3y, KPUTUYECKOMY
OCMBIC/IEHHIO, CUCTEMaTHU3aLliH, TIOCTaHOBKe IieJiell M BbIOOPY TyTel UX JOCTW)KEHWUS], B
JIOTUYECKOM DPAaCCY)KAEHWUM W pellleHHH HeT OINMOOK, 3alaya pellieHa paldOHaTbHBIM
criocobom.

4 panna:
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B JIOTHUYECKOM PaCCY)XJeHWH M PeIlleHHH HeT CYII[eCTBeHHBIX OIIMOOK, HO 3ajiaua peleHa
HeparvoHaIbHBIM CII0COO0M TN [OTIYIIieHO He 6ojiee JBYX HeCYI[eCTBeHHbBIX OLIHOOK.

3 0asa:

B JIOTHYECKOM PaCCY)XJEHWH HeT CYIIeCTBeHHBIX OIIMOOK, HO [OIyIl[eHa CYIleCTBeHHasl
orbKa B MaTeMaTUUYeCKHX pacueTax.

2 bas1a:

HMEIOTCS CYI|eCTBeHHbIe OIIMOKH B IOTHYeCKOM PacCYKZEHHH U B PelleHHH.

1 6amn:

OTCYTCTBHE OTBeTa Ha 3a/laHHe.

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

KonTpommpyemblie KoMoHeHTbI: 31; 32 ; Bi; B2, JIPo 4, JIPo 5, JIPo 7, JIPo 9, JIPo 12
KoHTpo/simpyemble 3HaHUsl: KilacCHUKalMss YW HOMEHK/JIaTypa OpraHu4yecKux
coeHeHUH,
yMeHHUsl: -Ha3blBaTh. M3yueHHbIe BeIleCTBA IO «TPUBHATBHOW» WM MEXAYHApOAHOM
HOMEHK/IaTypaM;

-orpenesdaTh: IIPUHAAIEXKHOCTD BEL[eCTB K PA3HBIM KJ/IdCCaM OPrdaHUYeCKUX COEAHHEHHﬁ.

Bonpocs! pns onpoca

1. laliTe ornpesienieHue:

-a/IKaHOB,

-aJIKeHOB,

-aJTIKUHOB,

-apeHoB,

-CIIUPTOB,

-aJTb/IeTU/IOB,

-KeTOHOB,

- KapOOHOBBIX KUCJIOT,

-TIPOCTBIX U CJIOXKHBIX (PUPOB,

- AMUHOB,

-aMHUHOKHCJIOT,

-reTepoLMK/INUeCKUX CoeJUHeHHH.

2. Hanuue Kakod (yHKIIMOHATBLHOM TPYIIbI UM KPAaTHOM CBSI3U [JIsi HUX XapaKTepHO?
KakoBa ux o6ias dhopmyna?

3. IIpuBeuTe romMosniornyeckue psifibl u3 10 ripejcraBUTeneld Kaxkaoro kinacca. Hazoure
COeJIMHeHUs 10 palOHaIbHOUM 1 MeXKyHapOoJHO HOMEeHK/IaTypaM.

4. [nsa BewectBa, popmyna kotoporo CHz — CHz — CH2 — CHz — CH20H, cocraBbTe
CTPYKTYpHBbIe (hOpMy/ibl OTHOT'O TOMOJIOTa U 0JHOr0 M3oMepa. HazoBuTe Bce BelljecTBa.

5. CocTaBbTe CTPYKTYPHYIO (OpMyny 3-MeTu/neHTeHa- 1.

6. [TepeuriciiTe BU/IbI N30MepPUH, XapaKTepHbIe IS

-aJIKaHOB

-aJIKeHOB,

-aJTKUHOB.

- CITUPTOB

- anb/IeTU/I0B U KeTOHOB

- KapOOHOBBIX KHUC/IOT

TumnosBble ynpa)KHeHNs 110 pasfeny

1. Hanuvre cTpyKTypHBIe (DOPMYJbI U [jaiiTe Ha3BaHUWe M0 CUCTEMaTUYeCKOW HOMeEHK/aType:
JUTPeTOyTUIJUMeTHIMeTaH
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2. Hamumwure CTpyKTypHble (DOPMYJbl CAeAYIOLIMX YIJeBOJAOPOJOB U JalTe Ha3BaHWe IIO

paLMoHanbHOW HOMeHKatype: 2,3,5 -TpUuMeTU/IrenTaH

3. Hanvmwmre cTpyKTypHble (JOpPMYJibl U JjaiTe Ha3BaHUe IO CHCTeMaTUUeCKOM HOMEHK/aType:

JVSTUU30IIPUITUIMETaH

4. HanvimTe CTPYKTYypHble ()OPMYJIbl U JlaliTe Ha3BaHHe [0 CUCTeMaTU4yecKold HOMeHK/aType:
JVMeTUIITUIMeTaH

5. Hammuvre CTpyKTypHble (OpMYy/bl CAeAyIOIIUX YIJIEBOJOPOJOB M JaliTe Ha3BaHUe

paLMoHanbHOM HOMeHKatype: 2,4-1uMeTus, 3-U30IpOINUIreKCaHTaH

6. Hanvmmre cTpyKTypHble (JOpPMYJIbl U JjaiTe Ha3BaHUe IO CHCTeMaTUUeCKONM HOMEHK/aType:

MeTWU/IAUU30IIPOIIUIMeTaH

KoHTposibHas padoTta no Teme:
«CTpoeHue 1 KinaccuyKaryst OpraHMUeCcKUx COeqUHEeHU.

I BapuaHT.

1. HanuimTe cTpyKTypHbIe (hOpPMYJibl U30MepOB remntaHa (8) v Ha30BUTe UX.
2. Hanummre cTpyKTypHBIe (JOPMY/IbI BELeCTB 10 UX Ha3BaHUSIM:

a) 2,4 — NYMeTU/THOHAH;

6)2- MeTus - 4 STUNTENITaH;

B) 2- STW/ITeKCaH.

3. Ha3oBure 1o cucTeMaTvyeckKol HOMEHK/AaType BellecTBa, (POPMYJbl KOTOPBIX
TIpUBeE/IEHbI HIKE.

a) (HzC), — CH — CHz— CH»- CH — (CHz)2
6) H:C - CH-CH =C - CH3
i
4. CTpoeHue aToMa yryiepo/ia: BTOpoe BaJIeHTHOe COCTOSTHHE YT/Iepo/a.
5. HalizuTe MoseKynsipHyto (opmysly yrieBo0opofa, MacCoBasi 10Jist

yrjiepoja B KoTopoM cocrtasisieT 81,8%, OTHocHTeIbHAS TIJIOTHOCTh
BelllecTBa Mo a3oTy paBHa 1,57.

11 BapuaHT.

1. HanuiuTe cTpyKTypHbIe (POpMYJibl M30MepPOB OKarlaHa U Ha30BUTE HX.
2.Hanuimwure CTpyKTypHbIe (hOpMY/ibl BEIIeCTB 110 UX Ha3BaHUSIM:

a) 2,2,3 — TpUMeTHU/TeKCaH;

6)3 — MeTUs1 — 53TUII/eKaH;

B)3 — 3TUJIreNTaH.
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3. HazoBuTe 1o cucTeMaTU4eCKOi HOMEHK/IaType BelllecTBa, (POpMyIIbI
KOTOPBIX ITPUBEZEHBI HUKE.

a) H3C - C=C —CH3

CH; CH:>

CHs

6) HzC-CH-CH »- CHs

CHs
4, CTPOEHI/Ie dTOMa yrjiepoda: rnepsoe BaJIeHTHO€ COCTOsAIHHE yrjiepodd.

5. Hatigute MosekynspHyro ¢Gopmysy yrjeBoJopojJa, MaccoBasi [j0Jid BOJOpOJa B
KOTOpPOM cocTaBJisieT 15,79%. OTHOcUTenbHasi TVIOTHOCTh MapOB 3TOrO BellleCTBa IO BO3JYyXY
cocrasnseT 3,93.

KpuTepuu oLleHKY NMCbMeHHOW KOHTPOJIbHOM PadoThI

OrneHka «b»:
*OTBeT TIOJIHBINA U TIPABUWILHBIN, BO3MO>KHA HeCyIlleCTBeHHasi OlrbKa.
OneHka «4»:
*0TBeT HeTOoJTHBIN U/IU JIOTYILeHO He 6oJiee IBYX HeCYI[eCTBEHHBIX OLINOO0K.
Onenka «3»:
*paboTa BBITIOJIHEHA HE MEHee ueM HarloJIOBUHY, JOIyIleHa O/IHa CYIleCTBeHHast OIrOKa 1
TIPU 3TOM /IBe-TPU HeCyIl|eCTBeHHbIE.
OneHka «2»:
*paboTa BLITIOJIHEHA MeHbllle YeM HarloJIOBUHY WM COAEepPXKUT HECKOJIbKO CYIIleCTBEeHHbBIX
OIIIHOOK.
Onenka «1»:
*paboTa He BBIMTOHEHa.

CamocrosTenbHasi padora
(JomaiHee 3a/jaHue)

85, ynp.1-5
§6, ynp.1-2
§7, ynp.1-7

Knaccudukaius peakuui B OpraHu4eckoi XuMHumu

KOHTPOJ’[I/IpyEMLIE 3HAHHUA: OCHOBHBbIE THUIIbI peaKL[I/Iﬁ B OpFﬁHH‘—IECKOﬁ XHUMHUU;
YMeEHHUA: -OrpeaesidThb: THUIIbI peaKL[I/Iﬁ B OpFaHHHECKOﬁ XHUMHUU;

Bonpocs! A1s onpoca
Brt
1. JonosiHuTe (pasy: «XruMuueckas peakuus, ypaBHeHue kotopori CHs — CHz — CH>=CH +

H>
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SIBJISIETCSL peakLueu ...».
2. Hanummre ypaBHeHMe peakLiMM OTLLeI/IeHUs (/IMMUHMPOBaHUs). YKaXKUTe yC/IOBUS ee
ocyiecTBaeHus. HazoBuTe UCXOHBIE BelleCTBa U NMPOAYKTHI PeaKLUHU.
3. Hanummure ypaBHeHWe peakliMy FMAPUPOBaHUS STU/IEHA U YKaXKUTe YC/IOBUS ee
OCYILIeCTBJIEHUSI.
4. HaruiunTe ypaBHEHHe peaklMy ToTyueHHs MeTHIITpoTiaHa u3 OyraHa. [lakiTe
XapaKTepUCTUKY 3TOW peakLuu M0 BCeM M3YyUeHHBIM K/1acCH(UKALMOHHBIM [TPU3HAKaM.
5. OnpefiennviTe TMN pa3pblBa CBSI3W B peakLUaX (TOMOJIMTUUECKUN WU FeTepOIUTUYECKUI):
Br, - 2Br
CH3COOH - CH3COO- + H*
CH3-CHBr-CH3 - ?CH3-CH"-CH3 + :Br’
6. OnpezienUTe TUI K&)XX0M peakly B LIe[IOUKe MpeBpalljeH1M, Ha30BUTe BCe BellleCTBa:
CH3-CHOH-CH3 - CH»=CH-CH3 - CH3-CHBr-CHs - CHs- CHOH-CH3
Kputepuu oneHku onpoca
OrneHka «b»:

* OTBET MOJIHbIN Y NPaBUIbHBIM Ha OCHOBaHUU U3yUeHHbBIX TEOPHH;

* MaTepuas U3JI0)KeH B OIpeZieJIeHHOW JIOTUUeCKOM Noc/el0BaTeIbHOCTH, TUTepaTypPHbIM
SI3BIKOM;

* OTBET CAMOCTOSITE/IbHBIN.

Onenka «4»:

* OTBET MOJIHbINA U NPaBUIbHBIM Ha OCHOBaHUU U3yUeHHbIX TEOPHH;

* Marepuas W3/10XKEH B OMpeJie/IeHHOW JIOTUYeCKOW MO0C/Iej0BaTe/IbHOCTH, TPU 3TOM
JOMyIIeHbl /IBe-TPY HeCyIleCTBeHHbIe OIIMOKH, WCMpaB/ieHHble [0 TpeOOBaHUIO
yuuTesns.

Onenka «3»:

* OTBeT TIOJIHbIM, HO TIPU 3TOM [IOMyIlleHa CYLLeCTBeHHasl OllMOKa WM OTBeT HeIOJIHbIH,

HEeCBSI3HbIN.
OneHka «2»:

* TIpu OTBeTe O0OHAPY)KEHO HEeTIOHMMaHWe YYallluMCsi OCHOBHOTO COJIep>KaHHUs yueOHOTro
MaTepuasia WM JOMYIIeHbl CYIeCTBeHHble OINMOKM, KOTOpbIE YUaL[UHCS He MOXKET
VICIIPaBUTh MPY HABOJSALIMX BOMPOCAX YUUTEJIS.

Onenka «1»:
* OTCYTCTBUE OTBeTa.

@OoH/I TECTOBBIX 3a/JaHUH JI/IA TeKYIIEro KOHTPO/IsA 3HAHUH 10 TeMe:
Bbibepume 00uH Npasu/ibHbIX 8APUAHM:

Kakue THnibI peaKum‘fl He€ XdpaKTEePHbI /i OpFaHH‘IECKOﬁ XUMHUH:

3aMelleHus
+coeJUuHeHUs
OTLIeI/IeHUs
IIpUCOeUHEeHU
“30Mepu3ariiu
[10/IMMepHU3aLIun

Peakuius Jeruipo0poMHUpPOBaHUA OTHOCHTCS K PeaKIHsAM:
3aMelleHus

+OTILeI1eHns

IIpUCOeJUHEeHUA

“30Mepu3ariiu
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B3aumo/elicTBHe MeTaHa C XJI0POM OTHOCHTCH K peakuaM:
+3aMelleHus

OTLLIeIJIEHUS

pucoeJuHeHus

“30Mepu3aLuu

Hanuimure jaHHYIO peakIiuio U OTpeZie/iuTe B Hell CyOCTpaT U peareHT.

Kakas yactuna HykaeopuibHan?
H+

+OH-

K+

CHs.

ANKeHBbI He MOI'YT BCTYNaTh B peaKLiuM:
+3aMelleHus

FOpeHus

HoMMepHU3aLiu

pucoeJuHeHus

B3aumo/ielicTBHe MeTaHa C XJI0POM — 3TO peaKI{us:
+Tra/0reHMpoOBaHUA

ryuaparanuu

TUAPHUPOBaHMS

JerupyupoBaHus

IIpoayKTOM peakuuy ruJpMpoBaHusA 3TeHa (3TU/1eHa) sIB/IAeTCA:
OyTaH

+3TaH

rponaH

3TUH (aL|eTU/IeH)

Peakiua JlerujpaTanyy XxapakTepHa JJis BelllecTBa, GopMy/ia KOTOporo:
CsHs

+CyHsOH

CsHs

CH3COH

ITpoayKTOM peakiuy NporeHa ¢ 0 poMOBOAOPO/IOM SIBJISIETCH:
1-6pommiponaH

+2-6pomrporiaH

1,2-pubpommnpornaH

1,2,3-Tpubpomriporian

dopmyJ/ia coeiMHEHNs], B KOTOPOM aToM BoAopoAa rujipokcorpynmnsl -OH Hanbosiee
TO/IBHIKEH:

+CH3COOH

CHFCOOH

CH>BrCOOH

CH>CICOOH

PeaKunn TH/IpUPOBAHUA COOTBETCTBYET CXeMa:
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eee +HZO — CZHSOH
+...+H> - C3Hg

.- CoH4+H>

.- CyH4+HO

Hiro4
JleBou yactu ypaBHeHusi C3H;OH —— cooTBeTcTByeT npaBas 4acTb:

+C3Hs+H20
3C0O,+2H;0
C.H4+H>O
CO,+2H>0

B cxeme npeBpamenuu C>H» ‘—H; X5Y ¢opmynsl BemecTB X M Y COOTBETCTBEHHO:
C2H4 n CszOH

CoH4 u CoHs

+CyHe 1 CHs5Cl

CoH4 u CoH4Cl

IIponaH BCTynaeT B peaklMI0 C Bell[eCTBOM, (popmy/ia KOTOPOro:
+Br;
HBr
H>0
HCl

TIpuMep peakiuy 3aMeleHus
+C2He + Clr > ...
CHs+[O] + HO ...

C2Hs +HCl ...
Cz H4 + HZO — ...
Taoma 9

MeTtoauKa NpoBeieHHsI KOHTPOJISA
[TapameTpbl MeTOAMKHU 3HaueHue rapameTpa
[Ipenen nnTe/ILHOCTU BCETO KOHTPOJIS 15 MUHYT
ITocnefoBaTeIbHOCTEL BHIOOPA BOTIPOCOB CnyuaiiHas
[IpesnaraeMoe KoJiMueCTBO BOTMIPOCOB 5

KpuTepuu onjeHKH:

-5 0a//I0B BBICTAB/ISETCS CTYZEHTY, KOTOPBIM ITPaBUIBHO BBITIOJHAET 5 TECTOBBIX
3a/laHul;

- 4 6a/1a BLICTAB/ISIETCS CTYZIEHTY, eC/TU MPABUILHO PeIeHo 4 TeCTOBbIX 3a/laHuS.

- 3 0as11a BBICTABJISIETCS CTY/IEHTY, €C/TH MPAaBU/IbHO PeIIeHO 3 TeCTOBBIX 3aJaHus

Tema 2.4. IlpegenbHble yrieBoJopoAbl
KonTpo/mmpyembie KOMIIOHeHTbI: Y ; B2; B3, JIPo 4, JIPo 5, JIPo 7, JIPo 9, JIPo 12

KoHTpo/mmpyemble 3HaHMsI: OIpefie/ieHHe, KaacCU(UKAl[MO, HOMEHK/aTypy, CBOMCTBa,
CTI0CcoObI TIOJTyUeHUs] U TIpUMeHeHHe Tpefie/IbHbIX YIIeBOJOPOIOB;

yMeHHUsl: -00bsACHATh: PEeaKLMOHHOW CTOCOOHOCTM OpraHWYeCcKUX COeAVMHEeHUN OT
CTPOEHUS] KX MOJIeKYJl; BBITMIOJIHATb XUMHYECKUMH SKCIepUMEeHT T10 paclio3HaBaHUIO
Ba)KHEMIIINX OpraHWYecKUX BeleCTB, MOJYyYeHUI0 KOHKPETHBIX Bell[eCTB, OTHOCSIIMUXCSA K
M3y4YeHHBIM KJlaccaM COeZIMHeHUH;
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Bomnpocsi ans onpoca

1. [aiiTe orpefenenue aakaHoB. KakoBa ux o6ijas ¢popmysa?

2. IlpuBemute romosiormueckuii psg u3 10 mipeacrtaBuTenet kiacca. HasoBure
coeIMHeHUsI TI0 MeXK/1yHapOJHOW HOMeHK/aType.

3. BcrmomHuTE OCHOBHBIE TIpaBW/ia HOMEHK/IaTYPhl /151 alKaHOB.

4. Kakoli BUJi ©30MepuM XapakTepeH i ankaHoB. Hanuimrte ¢hopmysbl BceX W30MepOB
ansg  coeauHenusi: H3C — CH; — CHx— CH; — CH>-CHs HaszoBure coeguHeHUsT I10
Me>K[yHapOJHOW HOMeHK/IaType.

5. TlepeunciuTe OCHOBHBIE CITOCOOBI TOJIyUeHMs ajdKaHOB. Hamuinute ypaBHeHHs
XUMWYECKHUX pPeakiyi.

6. TlepeuncnuTe OCHOBHble XMMHUECKWe CBOWMCTBa ajKaHOB. Hamuiivre ypaBHeHUs
XUMUYECKHUX pPeakiyi.

7. Pacckaxkurte 0 IpUMeHEeHUU ajKaHOoB.

KpuTepuu onjeHKH 0011{1e /I YCTHOTO OTBeTa
OrneHka «b»:

* OTBET MOJIHBIM U MPaBUIbHbIM Ha OCHOBAHUM U3yUeHHbIX TeOPHUH;

* MaTepuasl U3JI0KeH B Orpe/ie/IeHHOM JIOTUUeCKOW MoC/ie/JoBaTe/IbHOCTH, JIMTepaTyPHbIM
SI3BIKOM;

* OTBET CAMOCTOSITE/IbHBIM.

Onenka «4»:

* OTBET MOJIHBIM U MPaBUIbHbIM Ha OCHOBAHUM U3yUeHHbIX TEeOPHUH;

* MaTepua/s M3/I0)KeH B OIpe/leJIeHHOW JIOTUUYeCKOW TM0C/e0BaTe/IbHOCTH, TIPU 3TOM
JIOTIyIlleHbl  [IBe-TPM HeCyIlleCTBeHHble OILIMOKH, UCIpaB/ieHHble TI0 TpeboBaHHIO
YUHTeJIsl.

Onenka «3»:

* OTBeT TOJIHbIM, HO TIPU 3TOM JIOTyll[eHa CYyll[eCTBeHHasl OIMOKa WM OTBET HeTIOJIHBIMN,

HeCBSI3HBI.
OneHka «2»:

* NP OTBETe OOHApY)KEHO HENOHWMaHHWe YJalliMCSi OCHOBHOTO COZIEpP)KaHUsl yueOHOro
MaTepHasia WA [IOMYIIeHbl CYIIeCTBEHHbIe OLIMOKM, KOTOpbIE YYall[UMCsS He MOJXKET
WCTIPaBUTh MPU HABOJSIIIMX BOMPOCAX YUUTe/ISI.

Onenka «1»:
* OTCYTCTBHE OTBeTa.

IIpakTHyeckas pabora
KauecTBeHHbIH aHa/IM3 OPraHUUYeCKUX COeTUHEHHI

HEHBI OCBOMTH KAaueCTBEHHbIN aHa/In3 OpTraHNYeCKUuX COE,Z[I/IHGHI/Iﬁ

[IpouunTaiiTe MHCTPYKLMIO 10 BBIIIOJHEHHIO OTbITa (CTp. 283 )
Bcnomuwre nipaBusia TB ripu paboTe ¢ KUIKOCTSIMU.
BrInosiHuTE OMNBITHI

CpenaiiTe BbIBOJ,

OdopmuTe oTyeT B 1abOpPaTOPHOU TeTpagu

Copep)xaHue oTyeTa:
TOPSZIKOBBIM HOMEp MPaKTHUeCKOW paboThl, ee Ha3BaHUE,;
1je/lb paboThI;
3ajlaHue;
KpaTKOe TeopeTHuUeCcKoe BBe/leHHe K JaHHOU paboTe;
Ha3BaHUE OIMbITOB;
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odopmsieHre pe3ybTaTOB OIBITOB B COOTBETCTBUU C MPeIbsIB/IsIEMbIMU TPeOOBaHUSIMHU.

3amuTta TMpaKTHUecKOW paboThl OCYIecTB/sieTCsl Ha 3aHATHM, CIefylolieM TIocie ee
BbIMO/IHeHUs. [Ipu 3aiure 00yYaroLMiACS [JO/DKEH TMPeACTaBUTh OTUeT, COCTaBJIEHHBIM TI0
TIPe/I/IOXKEHHO! BBIILIE CXeMe, MOSICHUTD BCe TIPHBe/IeHHbIe PACUYEThI U BEIBOABI.

KpuTepuu onjeHKa MPpaKTHYeCKO padoThI

5 0a/10B:

paboTa BbIMOJIHEHA ITOJIHOCThIO U MPABU/IBHO, C/Ie/IaHbI ITPABU/IbHbIe HAOJIFOI€HUS U BBIBOIBI;
9KCITIEPUMEHT OCYILeCTBJIEH I10 I/IaHy C y4eTOM TeXHMKH 0e30I1aCHOCTH U TIpaBU/ paboThl C
BellleCTBaMHU ¥ 000Py[0BAHHEM;

TIPOSIB/IEHBI OPraHU3alMOHHO-TPYA0BbIe YMeHus (I10/1ep/KMUBAIOTCI YKCTOTa pabouero Mecra u
TMIOPSIIOK Ha CTOJIe, 9KOHOMHO MCII0/Ib3YIOTCSI PeaKTUBbI).

4 6a/na:

paboTa BBINOJIHEHA TPABU/IBLHO, C/e/IaHbl MPaBU/IbHbIE HAO/MIOZEHHUS] U BBIBO/bI, HO IIPH TOM
9KCIIePUMEHT IIPOBeIeH He TI0JIHOCThI0 W/IK JOMYIIleHbl HeCyI[eCTBeHHbIe OIIMOKU B paboTte C
BellleCTBaMHU 1 000py/[0BaHHEM

3 0asa:

paboTa BBINOJIHEHA TMPABUIBHO He MeHee ueM HalloJIOBHHY W/IM JOMYyiljeHa CyIlleCTBeHHast
ombKa B X0/l 9KCIIepUMeHTa, B 00bsCHeHNH, B 0(OpMJIeHUH paboThl, B COO/IFOEHUN TIPABHIT
TeXHUKHA 6e30racHOCTH Tpy paboTe C BelllecTBaMU M 0060pyZOBaHKEM, KOTOpPasi UCIIPaB/ISIeTCS
110 TpeOOBAHUIO YUUTEIs.

2 basa:

JornyiieHsl e (M Oojiee) CyijeCTBeHHbIe OIIHOKKA B XO[e 9KCIIepUMeHTa, B OOBSCHeHWH, B
odopmienny paboThl, B COOMIOJEHHWH TIpaBHWI TEXHWKA 0e30MacHOCTH Tpv pabore C
BeIlleCTBaMU 1 000PY/[0BaHHEM, KOTOPhIE YUAII[UICST He MOKeT UCIIPaBUTh JiaxKe 10 TpeboBaHUI0
YUMTEJIS.

1 6an:

paboTa He BBITIO/IHEHA, Y yUall[erocst OTCYTCTBYIOT SKCIIePUMEHTa/IbHbIe YMEHHS.

@oH/I TeCTOBBIX 3a/JaHUM /I/IA TEKYIIEro KOHTPO/IA 3HAHUM 10 TeMe:
BbiGepume 00uH npaeu/ibHbIX 6ApUAHM:

IlepBbIii IpeCTaBUTE/Ib PA/JA ATKAHOB Ha3bIBAeTCA:
OyTaH;

TIPOTIaH;

OKTaH;

+MeTaH.

Oo6mias ¢opmysia a/IKaHOB:

CnHop;

+CnHan+2;

CnHon;

CnHp.

AToOMBI yrJjiepojia B a/IKaHAX HAXOJATCHA B COCTOSAHUM:
Sp-TUOpUIM3aLIuN;

pp-TubpUAn3aLig;

+Sp>-rubpyuaM3aLIY;

B HETMOPUIHOM COCTOSTHUM.
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BasiIeHTHBIH yroy1 B a/TKaHaX paBeH:
+109°28';

180°;

90°;

270°.

MoJieky/ia MeTaHa HMeeT CTPOeHHe:
OKTa3/IpU4ecKoe;

TJIOCKOCTHOE;

+TeTpasfpuyecKoe;

reKcaroHaJbHOe.

Kaxapiii mnocieAyloliMii NpejCTaBUTe/Ib T'OMOJIOTHYECKOr0 PsaAjla OpraHuvecKux
COeJMHEeHH 0T/IMYAETCA OT MpebIAYIIEero Ha FOMO/IOTHYECKYI0 Pa3HOCTh, PaBHYIO:

CH;

CHs;

CH4;

+CHo.

YT1o0bI AaTh Ha3BaHHE PAiMKa/Ty, HEO0X0AMMO 3aMEeHHUTD -aH B Ha3BaHUH a/IKaHa Ha:
-UH;

+-U;

-€eH;

-I€eH.

Kakue u3 npuBeieHHbIX BelleCTB — H30MepbI?
1) CH3—(CH2)s—CHz;

2) CH3—CH(CH3)- C(CH3)>—CHg;

3) CH3—C(CH3)—CHjz;

4) CH3—CH(CH3)— CH(CH3)-CHs.

+1u2;

1u4;

2u4;

3ud.

BemecrBo CH3—CH(CH3)- CH(CH3)-CH3 Ha3bIBaeTcsi:
2,3,4-TpUMEeTU/IOKTaH;

H-TeKCaH;

+2,3-auMeTUI0yTaH;

3,4-IMMeTU/NeHTaH.

BeiecTBo 2,2-quMeTH/INPONAH MO-APYroMy MOXKHO Ha3BaTh:
OKTaH;

+TeTpaMeTU/IMeTaH;

2-MeTWIIIPOIIaH;

TIeHTaH.

CeabMoii TIpe/iCTaBUTE b PSIia A/TKAHOB Ha3bIBAeTCs:
OKTaH;

HOHaH;

JleKaH;

+TerTaH.
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YT00bI HA3BaTh Pa3BeTB/IEHHBIN YI/IeBOIOPO/I, CHa4ya/ia HY)KHO:

+BbIOpATh CaMyIO JJTMHHYIO LIETI0UKY aTOMOB yIJ/IEPO/Ia;
yKa3aTb Ha3BaHUs PaJUKaJIOB;

yKa3aTh MPUHAZJIE)KHOCTH K K/IaCCy BEIeCTB;

yKa3aTh pacIioyioyKeHue paInKasioB.

Bemecrea CH3—CH3 u CH3—CH,—CH3; saBasoTca:
H“30MepaMy;

+romMoJIoraMu;

a/UIOTPOITHBIMU BUOM3MEHEeHUSIMU;

pajKasiamu.

®opmy/ia neHTaHa:
C4Hio;

CoHao;

+CsHio;

CioH2.

®opmya C:Hs cooTBeTCTBYeT:
+pajKany 3TUILY;

JleKaHy;

OKTaHy;

OyTaHy.

B3auMojeiicTBHe MeTaHa C XJIOPOM — 3TO PeaKIus:
pa3/oXKeHus;

COeIUHEeHUS;

0o0MeHa;

+3aMelleHusl.

I'a3000pa3sHbie a/JIKaHbI — 3TO:
CH4, C4H10, C10H22;

+CsHs, CoHe, C4Hio;

CsH14, CsH12, CsHio;

C7H16, CeH14, C10H22.

Peaknusa 2CH3I + 2Na = 2Nal + C;Hg Hocut uma:
H.H.3unuHa;

A.M.byTnepoBa;

+111.A.Bropua;

O.N.Menpeneesa.

qJOpMyJIa TE€TPAaxX/IOpME€TdHa:
+CCly;

CHC13;

CH>Cly;

CH3CL

ns NnpuBeAeHHbIX HUIXKe peaKunﬁ BblﬁepﬂTe
CBOGOJ:[HOpaJ:[I/IKaJIbHOMy, d 110 TOHHOMY ME€XdHU3MY:
CH4 — C + 2H2 5
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+C>HsOH + HBr - C)HsBr + HxO;
CH4 + 20, —» CO; + 2H20;
CH4 + H,O -~ CO + 3H>

IIpoyKT MOHOX/IODUPOBAaHUA MeTaHa:

CHzC]z;
CHC13;
CCly;
+CHsClL
Taomuna 10
MeToanKa nNpoBeieHHsI KOHTPOJISA
[TapameTpbl METOAMKHU 3HayeHue rapameTpa
[Ipenen nanTe/ILHOCTU BCErO0 KOHTPOJIA 15 MUHYT
ITocsiefoBaTeIbHOCTE BHIOOPA BOTIPOCOB CrnyuaiiHas
[IpeniaraeMoe KoJIMueCTBO BOIIPOCOB 5

Kpurepuu o1jeHKU:

-5 0a/VIOB BBICTAB/ISETCS CTYAEHTY, KOTODPBIM ITPaBU/IBHO BBITIOJHSIET 5 TECTOBBIX
3a/laHUl;

- 4 6a/1a BLICTAB/ISIETCS CTYZIEHTY, eC/TU MTPABU/ILHO PEIleHO 4 TeCTOBBIX 3a/laHKS.

- 3 0as1a BBICTABJISIETCS CTYJEHTY, eC/IM MPAaBU/IbHO PeIeHO 3 TeCTOBBIX 3aJaHus

Tema 2.5. AnKeHbI
KonTpo/mmpyembie KOMIIOHeHTbI: Y ; B2; B3, JIPo 4, JIPo 5, JIPo 7, J/IPo 9, JIPo 12

KoHTpo/mmpyemble 3HaHMsI: OIpefie/ieHHe, KaacCU(UKAlMo, HOMEHK/IaTypy, CBOMCTBa,
CTIoCco0ObI TIOJTyUeHUs U IIpUMeHeHHe aTKeHOB,

yMeHHA: -O0BSICHATh: PeaKI[MOHHOW CITIOCOOHOCTH OPraHUYeCKUX COeAWHEHWH OT
CTPOEHUs] KX MOJIEKYJl; BBITIOJIHATb XUMHWUYECKUN SKCIePUMEeHT I10 pacrio3HaBaHUIO
Ba)KHEMIIINX OpraHWYecKUX BeleCTB, MOJyYeHUI0 KOHKPETHBIX Bell[eCTB, OTHOCSIIUXCS K
M3y4YeHHBIM KJlaccaM COeZIUHeHUH;

Bomnpocsl asis onpoca
1. [latiTe oripefienieHe aJKeHOB. KakoBa ux obiijasi hopmysia?
2. IlpuBemuTe romosiornueckuii psg u3 10 mipeacraBuTened kiacca. HasoBure
coeIMHeHUsI TI0 MeXK/1lyHapOJHOW HOMeHK/aType.
3. BcrmomHuTE OCHOBHBIE TIpaBW/ia HOMEHK/IaTYPhl /151 alIKeHOB.
4. Kakue BU/bl U30MepUU XapaKTepHbI Jj1s1 aikeHOB. HarnuiuTe ¢opMysibl BCcex
HM30MepOB 151 COeZIUHEHUS: H,C=C - CHx-CH, - CHs

CHs
HazoBuTe n30MephI 10 MeXXAyHapoiHOM HOMEeHK/IaType.
5. TlepeunciuTe OCHOBHBIE CIIOCOOBI TOJydeHHMs aaKeHoOB. Haruiiure ypaBHEHUS
XUMHYECKUX pPeaklii.
6. TlepeuncnuTe OCHOBHble XMMHUUECKHe CBOMCTBA ajKeHOB. HamwuiivTte ypaBHeHUs
XUMUYECKHUX pPeakiyi.
7. Pacckaxkurte 0 IpUMeHEeHUU alKeHOB.

KpuTepuu olleHKH 001I1e /I yCTHOT0 0TBeTa
OrneHka «b»:
* OTBET IOJIHbIN U HpaBI/IHbeIﬁ Ha OCHOBAHHWH WU3YyUYEHHBIX TeopHﬁ;
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* MaTepuasl U3JI0KeH B Orpe/ie/IeHHOU JIOTUUeCKOW MoC/ie/loBaTe/IbHOCTH, JINTepaTypHbIM
SI3BIKOM;

* OTBET CAMOCTOSITE/IbHBIM.

Onenka «4»:

* OTBET MOJIHBIM U MPaBWIbHbIM Ha OCHOBAHUM U3yUeHHbIX TEeOPHUH;

* MaTepua/s M3/I0)KeH B OIpe/leJIeHHOW JIOTUUYeCKOW TM0C/Iel0BaTe/IbHOCTH, TIPU 3TOM
JIOTIYIIIeHbl /IBe-TPU HECYI[eCTBEHHbIe OIIMOKH, WCIIpPaB/ieHHble 10 TpebOBaHHIO
yUUTeJIsl.

Ornenka «3»:

* OTBeT TOJIHbIM, HO TIPU 3TOM JIOTyll[eHa CYyIl[eCTBeHHasl OIMOKa WM OTBET HETOJIHBIMN,

HeCBSI3HBI.
OneHka «2»:

* TP OTBETe OOHApY)KEHO HEMOHWMaHWe YJalllMMCSi OCHOBHOTO COZIEpP)KaHUs yueOHOro
MaTepHasia WA JOIMYIIeHbl CYIIeCTBeHHbIE OLIMOKM, KOTOpbIE YYall[UHCS He MOXKET
WCIIPaBUTh MPU HABOJSIIUX BOMPOCAX YUUTEJIS.

Onenka «1»:
* OTCYTCTBHME OTBeTa.

IIpakTHyeckas paborta.

[TonyuyeHue 3TU/IeHa Jeruparalyiei STUJIOBOTO CMPTa (MHCTPYKLMS T10 BBITIOJIHEHUIO Ha CTP
285).

Lenb: ocBouTh J/1abOpATOpPHBINA CHOCOO TOyUeHUS STHeHA W M3YUUTh Ha TIPAKTHKE ero
CBOMCTBA.

KpuTepuu onjeHKa 0011{1e A/151 BHINOTHEHUsI MPAKTHYECKO# padoThI

5 0a/110B:

paboTa BbIMOJIHEHA TMTOJHOCThIO U TIPABU/IBHO, CZle/IaHbl IIPaBU/IbHbIE HAO/IIOAEeHHUS U BhIBO/bI;
9KCITIEPUMEHT OCYILeCTBJIEH I10 I/IaHy C y4eTOM TeXHHMKH 0e30I1aCHOCTH U TIpaBU/I paboThl C
BeIl[eCTBaMU 1 000PyJ0BaHHEM;

TIPOSIB/IEHBI OPraHU3alMOHHO-TPYA0BbIe YMeHus (I10/1ep/KUBAIOTC YMCTOTa pabouyero mecra u
TIOPSIZIOK Ha CTOJIe, 9KOHOMHO MCII0/Ib3YIOTCSI PeaKTHUBHI).

4 6a/na:

paboTa BBINOJIHEHA IMPABU/IBLHO, CAe/aHbl MTPaBU/IbHBIE HAOIIOeHNsT ¥ BBIBOJbI, HO IPU 3TOM
9KCIIEPUMEHT TIPOBeJieH He TOJIHOCThI0 MJIM JIOTYIIleHbl HeCYI[eCTBeHHbIe OIIMOKK B paboTte C
BellleCTBaMHU 1 000py/[0BaHHEM

3 0asa:

paboTa BBINO/IHEHA TMPABUIBHO He MeHee ueM HalloJI0BUHY W/IM [OIyIlieHa CyIeCTBeHHast
ombKa B X0/l 9KCIIepUMeHTa, B 00bsCHeHHH, B 0OpM/IeHH! PaboThl, B COO/IIOeHUN TTPABHI
TeXHUKHA 6e30IacHOCTH Tpy paboTe C BelrjecTBaMU UM 000PyZIOBaHKWEM, KOTOpPast MCIIPABJISETCS
110 TpeOOBAHUIO YUUTEIs.

2 ba/a:

JonyiieHbl e (4 0ojiee) CyljecTBeHHbIe OIIMOKKA B XO/e 9KCIepUMeHTa, B OOBSACHEeHUH, B
oopmienny paboThl, B COOMIOJEHWM TIPaBU/ TeXHMKM 6e30rmacHOCTH TIpu pabore C
BeIlleCTBaMU 1 000Py/[0BaHHEM, KOTOPhIE YUAILI[UICST He MOKeT UCIIPaBUTh JaxKe 10 TpeboBaHUI0
YUMTEJIS.

1 6amn:

paboTa He BBITIO/IHEHA, Y YUaIl[erocst OTCYTCTBYIOT SKCIIePUMEHTabHbIe YMEHHsI.
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@DoH/I TECTOBBIX 3a/JaHUH JI/IA TEKYIIEro KOHTPOJISA 3HAHUH 10 TeMe:
BbiGepume 00uH npaeu/ibHbIX 6ApUAHM:

OTMeTbTe BO3MOXXHBIE (DOPMYJIbI a/IKEHOB
CH3-CH(CH3)-CH2-CH3
+CH2=CH-CH(CH3)-CH3

C7H16

C6H6

CocTaB a/IKeHOB oTpaXkaeT ob0mas ¢opmysia
CnH2n+2

+CnH2n

CnH2n-2

CnH2n-6

Ha3oBure anken CH2=CH-C(CH3)3
2,2-nuMeTunbyTeH-3
1,1-gumeTnnOyTeH-3
3,3-nqumetunbyren-1

+3,3,3- TpUuMeTHITponeH- 1

Ykaxure dpopmyy 2,3,3-TpuMeTUIrekceHa -1
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=CH2

Ykaxure popmyny usomepa gisa 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 popmy.ty romosiora anas 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

YkaxuTte o0mee uuci0 u3oMepoB ¢ (dopmysoii C4H8, yuuThiBas CTPYKTYPHYIO,
reoMeTpUYeCcKyI0 ¥ MeXXK/1aCCOBYI0 H30MepPHI0

4

+5

6

7

Jl/isl a/IKeHOB He XapaKTepHbI peaKiu
+pas3io>KeHus

IIpUCOeUHEeHU

OKUCJIeHUS

[10JIMMepU3aLIun
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JKenThlii pacTBOp O6poMa u (10/IeTOBBIN PacTBOP MepMaHraHaTa Kaus 00eciBeurnBalTCs
MPH NMPONYCKAaHUH Yepe3 Hero

3TaHa

TIporiaHa

OyraHa

+3TeHa

ITpu B3auMoO/eiiCTBHUH X/IOPOBO/IOPOAA C OyTeHOM-1 moyuuTcst
1-xnopbyran

+2-x10pbyTaH

1-xnopbyren-1

2-xnopbyteH-1

Moieky/ibl a/IK€HOB CO/lepKaT :
JIBe IBOMHbIE CBSI3U

TOJIbKO O/JMHAPHbIE CBSI3U

[IBe TPOUMHbBIE CBSI3U

+0JHYy JBOMHYIO CBSI3b

Ces3Hu MeXAy aToOMaMM yI/iepoja B 3TeHe:
+0JHa O- CBsI3b U OJHA TI- CBA3b

JBe 0 - CBSI3U

JBe Tl - CBA3U

TPU T - CBA3U

Peakuus CH; = CH - CH3 + HCl - CH3 - CH(CI) — CH3 npoTeKaeT cOrjiacHO mpaBHJIy:
bytneposa

+MapKkoBHUKOBa

MengesneeBa

3uHMHA

HPOI.[ECC, YPAaBHE€HHE KOTOPOro 1npeacraB/j1€éH0 HU)KE, HAa3bIBA€TCA:

HC—C—C—CHs + h2 fet-te H,C—C—C—CH,
2 2

JeruipupoBaHueM,

PU(POPMHUHIOM,

KPEKUHTOM,

+TU/PUPOBaHKEM.

ITpu nouMepu3anuu 2,3-AMMeTHI0yTeHa-2 MOTyYUTCS
(-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

Taomuna 11
MeToanKa nNpoBeieHHsI KOHTPOJISA
[TapameTpbl METOAMKHU 3HayeHue rapameTpa
[Ipenen nanTeILHOCTU BCErO0 KOHTPOJIA 15 MUHYT
ITociefoBaTeIbHOCTH BEIOOPA BOTIPOCOB CnyuaiiHas
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‘ Hpe,qnaraeMoe KOJIMUeCTBO BOIIPOCOB ‘ 5

Kpurepuu o1jeHKU:

-5 0a/I0B BBICTAB/ISIETCS CTYZEHTY, KOTOPBIA IPAaBWIbHO BBITIOJHAET 5 TECTOBBIX
3a/laHul;

- 4 6a/1a BLICTAB/ISIETCS CTY/IEHTY, €C/TH MPABU/ILHO PEIIeHO 4 TeCTOBbIX 3a/laHuS.

- 3 6a/u1a BLICTAB/ISIETCS CTY/IEHTY, eC/TU MPABUILHO PEIIeHO 3 TeCTOBBIX 3a/laHuUs

CamocrosTenbHasi padora
(JomaiHee 3a/jaHue)

§12, ynp.1-9
3apaHuA A1 CAMOKOHTPOJIA

1. CKOJIbKO JIUTPOB 3TH/IEHA HEOOX0AMMO A/1s1 00eCIiBeUMBaHUS PacTBOpa , CO/iepyKalliero
400 rpamm 6Gpoma.

2.Ykaxute ¢opmyny ankeHa, A cropanus 8,961 kotoporo mnotpeboBanocb57,6 T
KHCJIOpO/ia.

Tema 2.6. [lueHbl M KayuyyKH
KonTpo/mmpyembie KOMIIOHeHTbI: Y ; B2; B3, JIPo 4, JIPo 5, JIPo 7, J/IPo 9, JIPo 12

KoHTpo/iupyeMble 3HaHHUA: OlpeZeneHue, KiaccHdUKalio, HOMEHK/IATypy, CBOWCTBa,
CIOCOOBI MOJTyUeHUs] ¥ TIPUMeHeHNe aTKa[UeHOB;

yMeHHsI: -O0BSICHATh: PeaKIMOHHOW CII0OCOOHOCTH OpraHUYeCKUX COeJVHEHWH OT
CTPOEHUSI UX MOJIEKYJT;

PacCrio3HaBdHUA U I/I,E[EHTI/ICI)I/IKaL[I/II/I BOKHEHIINX BeleCTB U MaTepHaJIOB.

Bonpocs! pns onpoca

1. datite onpenenienve ankagueHoB. KakoBa ux o6ujas gpopmysa?

2. Knaccudukanus ankagareHoB. OcoOeHHOCTHM CTPOEHHSI W CBOWCTB TpeX BHU/IOB
aJIKa/IeHOB.

2. TlpuBegute romosiormdeckuii psisy u3 10 mpejcTaBUTesiel Kijacca ajgKaJWeHOB C
COMpSDKEHHBbIMU  [IBOMHBIMH  CBsi3iMHA.  Ha3oBuTe  coefvHeHHsT 10  MeXAyHapOJHOM
HOMEHK/IaType.

3. BcrioMHuUTE OCHOBHBIE ITPaBU/Ia HOMEHK/IATYpPhl JJ1s1 aaKaZAUueHOoB.

4. Kakue BH/bl U130MepHH XapaKTepHBI /151 alkaArveHoB. Hanmmiurre ¢popMyibl Bcex

M30MepOB ISl COeZIMHeHUs /1Sl HeHTareHa-1,3.

HazoBuTe n3omepsl 0 MeXyHapOAHON HOMEHK/IaType.

5. TlepeunciiiTe OCHOBHBIE CIIOCOOBI TOJydeHHsl ajKaJueHOB. HamuiivTe ypaBHeHHs
XMMHUYeCKUX peakiuil. Pacckaxxure o metoze JlebeseBa

6. [lepeuncivTe OCHOBHBbIE XMMHUUECKMEe CBOWCTBA ajkajueHOB. Hamuimmre ypaBHeHUs
XUMHUUECKHX peakLUi.

7. PacckakvTe 0 HaTypalbHOM M CUHTETUYECKOM Kayuyke, pe3uHe. Kakumu CBOMCTBaMU
OHHU 001aIal0T Y IPUMEeHeHHH aJTKeHOB.
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KpuTepuu onjeHKH 0011{1e /I YCTHOT0 OTBeTa
OrneHka «b»:

* OTBET MOJIHBIM U MPaBUIbHbIM Ha OCHOBAHUM U3yUeHHbIX TEOPHUH;

* MaTepuasl U3JI0KeH B Orpe/ie/IeHHOM JIOTUUeCKOU MoC/ieloBaTe/IbHOCTH, JIUTePaTyPHbIM
SI3BIKOM;

* OTBET CAMOCTOSITE/IbHBIM.

OneHka «4»:

* OTBeT MOJIHBIM U MPaBUIbHbI Ha OCHOBAHUM U3yUeHHbIX TEeOPHUH;

* MaTepua/s M3/I0O)KeH B OIpe/leJIeHHOW JIOTUUYeCKOW TM0CIe0BaTe/IbHOCTH, TIPU 3TOM
JIOTIYIIIeHbl /IBe-TPU HECYI[eCTBeHHbIe OIIMOKH, WCIIpaB/ieHHble 10 TpebOBaHHIO
yUUTeJIsl.

Ornenka «3»:

* OTBeT TMOJIHbIM, HO TIPU 3TOM JIOTyIl[eHa CYyll[eCTBeHHasl OIMOKa WM OTBET HeTIOJIHBIMN,

HeCBSI3HBI.
OneHka «2»:

* NP OTBETe OOHApY)KEHO HEMOHWMaHWe YJallMMCSi OCHOBHOTO COZIEpP)KaHUs yueOHOro
MaTepHasia WA [OMNYIIeHbl CYIeCTBEHHbIE OLIMOKM, KOTOpbIE YYAIl[UHCS He MOXKET
WCTIPaBUTh MPY HABOJSIIUX BOIMPOCAX YUUTeJIS.

Onenka «1»:
* OTCYTCTBHME OTBeTa.

Tunosble ynpaKHeHHs.

1. CocTaBbTe ypaBHEHWsS peaklUii TPUCOEAUHEHHUS K W30TPeHy 3KBHUBAJ€HTHOTO
KOJINYeCTBa:

a) bpoma;

6) 6poMOBOI0POAA;

B) BOJIOpO/a.

2. Hammiuvrte ypaBHeHMe peakluM TOJIMMepH3alluM XJ0porpeHa B pe3ynbrate 1,4-
MpUCOeAUHEHUSI.

3. CocraBbTe ypaBHeHMe peakuuu 1,4-mojiMMepu3aliui, B KOoTopoi yudactByeT 1000
MoJieKysn OyTagvieHa-1,3 W CTOJILKO >XKe MoJieKyn u3onpeHa. I[lpuyem B oOpasyroreiics
TO/IMMEPHOM LIeNU Pery/sipHO uepe/lyroTCsl MOHOMEePHbIe 3BeHbsl IMBUHUIIA U U30TIpeHa.

4. Kakoe cogepxanue (B %) xj0pa B NPOJyKTax INPUCOeAVHEHHs XJIOPOBOJOpOJa K
U30TIpeHy:

a) MpU MOJILHOM COOTHOILIEHUU peareHToB 1:1;

6) npu AByKpaTtHOM 136bITKe HCI?

5. [IpuBeviTe ABa rpuMepa peakijuii OpraHuYecKrUx COeJMHeHU, B KOTOPBIX:
a) peoitHasi C=C-cBsi3b 1ipeoOpa3yercs B ojuHapHyt0 C—C-CBsi3b;
0) AvieH mpeBpalliaeTcsi B aJiKeH.

6. CKOJIbKO rpaMMOB KayuyKa MOJIyUUTCS U3 1 Kr W30MpeHa, eC/lu BbIXOJ B peakLUU
95%7?

7. Hanuminre CTpyKTypHBIe (DOPMYJbI BCEX M30MEpOB yriaeBoAopofoB coctaBa CS5HS.
HasoBurte BelllecTBa COrj1aCHO MeX/yHapOJHOW HOMEeHK/IaType.

8. OcyllecTBUTe reHeTUUYEeCKYH0 1[eTTI0UKY MpeBpalljeHUi:
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CH3 —CH3 - CH3-CH2Cl - CH2=CH2 - CH3 -CH2 -OH - CH2=CH -CH=CH2 - (
~CH2 —~CH=CH-CH2-)n.

9.CKONbKO TOHH 2-MeTui0yTaAnHa-1,3 MoKHO moyuuTh u3 180 ToHH 2-MeTunOyTaHa,
eCJIv BbIXOJ, ITPOJyKTa cocTasisieT 89% I10 CpaBHEHUIO C TeOPeTUUeCKUM?

KPI/ITEPI/II/I OIleéHKH 06]].[1/18 AJIA pellleHUA Ka4eCTBEHHbIX U PACUYETHBIX 3da4

5 6anoB:
BJaJileHHeM KY/JbTypoW MBIIJIEHUs; CIOCOOHOCTBIO K  00O0OIIeHWIo, aHaiu3y,
KPUTHUECKOMY OCMBICJIEHHIO, CUCTEMATH3alliK, TIOCTAaHOBKe 1ieiell U BhIOOPY MyTel ux
JOCTIDKEHHUS, B JIOTUUECKOM PACCY)KAEHWM W pelIeHWH HeT OLIMOOK, 3ajiaua pelleHa
palMoHaTbHBIM CITOCOOOM.

4 panna:
B JIOTMUECKOM PaCCy)X[JEHUH U PeIlIeHHH HeT CYIL[eCTBEHHBIX OIIMOO0K, HO 3a/laua peleHa
HepalMoHa/IbHBIM CIIOCOO0M WJ/IH JIOTYIEeHO He bojiee JBYX HECYI[ECTBEHHbBIX OIIMOOK.

3 6aa:
B JIOTUYECKOM PaCCY)KJEHUU HET CYIIeCTBEHHBIX OLIMOOK, HO /IOMYII[eHa CYI|eCTBeHHast

2 bayna:

MMEIOTCSI CYIL[eCTBEHHbIE OLIMOKU B JIOTHYECKOM PAaCCY)KAE€HUU U B PELIEeHUH.

1 6amn:

OTCYTCTBHE OTBETA Ha 3a/laHHe.

CamocrosTenbHasi padora
(JomaiHee 3a/jaHue)

§14, ynp.1-6

Tema 2.7. ANKMHBI
KonTpo/mmpyemblie KOMIIOHeHTbI: Y ; B2; B3, JIPo 4, JIPo 5, JIPo 7, J/IPo 9, JIPo 12

KoHTpo/mmpyemble 3HaHMsI: OIlpefie/ieHHe, KaacCU(UKAlM0, HOMEHK/IaTypy, CBOMCTBa,
CTIoCcoObI TIOJTyueHUsT U TIpUMeHeHHe aIKUHOB;

yMeHHUsl: -00BsACHATh: PeaklMOHHOW CTIOCOOHOCTU OpraHUYeCcKUX COeAUHEHUH OT
CTPOEHUS] KX MOJIeKYJl; BBITIOJIHATb XUMHYECKHMH SKCIepUMEeHT T10 paclo3HaBaHUIO
Ba)KHEMILINX OpraHWYecKUX BeleCTB, MOJyYeHUI0 KOHKPETHBIX Bell[eCTB, OTHOCSIIUXCS K
M3y4YeHHBIM KJlaccaM COeZIMHeHUH;

Bomnpocs! asis onpoca
1. [aiite ornpefesieHre ankMHOB. KakoBa ux o0irjast hopmysia?
2. IlpuBemute romosiormueckuii psg u3 10 mipeacrtaBuTeneit kimacca. HasoBure
coeIMHeHUsI TI0 MeXK/1yHapOJHOW HOMeHK/aType.
3. BcriomHuTE OCHOBHBIE TIpaBU/la HOMEHKJ/IATYpPhbl [1/1s1 a/TKUHOB.
4. Kakue BU/bl U30MEepPUU XapaKTepHbI JJ1s aIKWHOB. Hariute opMyisibl Bcex
HW30MepOB /151 COeIUHEHUS: CH=C—-CH;- CH - CH> —|CH3
CHs
HazoBuTe n3oMepsl 110 MeXXyHapoiHOM HOMEeHK/IaType.
5. TlepeunciuTe OCHOBHbIE CMOCOOBI TIOJMyYeHHs aJKMHOB. HamuimTe ypaBHEHMS
XUMUYECKHUX Peakiyi.
6. TlepeuncnuTe OCHOBHble XUMHYECKHWe CBOWCTBA a/JKMHOB. Hamuiumte ypaBHeHHUs
XUMUYECKHUX pPeakiyi.
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7. PacckaxkuTte 0 IMpUMEHEHUU aJIKNHOB.

KpuTepuu onjeHKH 0011{1e /1A YCTHOT0 OTBeTa
OrneHka «b»:

* OTBET MOJIHBIM U MPaBWIbHbIM Ha OCHOBAHUM U3yUeHHbIX TEeOPHUH;

* MaTepuasl U3J/I0KeH B Orpe/ie/IeHHOU JIOTUUeCKOU Moc/ieloBaTe/IbHOCTH, JIUTePaTypHbIM
SI3BIKOM;

* OTBET CAMOCTOSITE/IbHBIM.

Onenka «4»:

* OTBET MOJIHBIA U MPaBWIbHbIM Ha OCHOBAaHUM U3yUeHHbIX TeOpUH;

* MaTepuas M3/I0)KeH B OIpe/leJIeHHOW JIOTUUYeCKOW TM0CIe0BaTe/IbHOCTH, TIPU 3TOM
JIOTIYIIIeHbl /IBe-TPU HECYI[eCTBEHHbIe OIIMOKH, WCIIpaB/ieHHble 10 TpebOBaHHIO
yUuTeJIsl.

Ornenka «3»:

* OTBeT TOJIHbIM, HO TIPU 3TOM JIOMyIl[eHa CYIl[eCTBeHHasi OlM0OKa WM OTBET Hero/HbIH,

HeCBSI3HBIH.
OneHka «2»:

* MIPYU OTBETe OOHApY)KEHO HEMOHWMaHWe YuallluMCsi OCHOBHOTO COZIep)KaHUsl yueOHOro
MaTepHasia WA [OMYIIeHbl CYIIeCTBEHHbIE OLIMOKM, KOTOphIE YYAIl[UHCS He MOXKET
WCTIPaBUTh MPU HABOJSIIUX BOMPOCAX YUUTEJIS.

Onenka «1»:
* OTCYTCTBHE OTBeTa.

@OoH/I TECTOBBIX 3a/JaHUH JI/IA TEKYIEro KOHTPOJIsA 3HAHHUH 10 TeMe:
Bbibepume 00uH Npasu/ibHbIX 8APUAHM:

OTMeTbTe BO3MOXHYH (opMy/Ty a/IKHHOB
CH3-CH(CH3)-CH2-CH3
CH2=CH-CH(CH3)-CH3

+C7H12

C6H6

CocTaB a/IKMHOB OTpPa)kaeT o01jasi popmy.ia
CnH2n+2

CnH2n

+CnH2n-2

CnH2n-6

Ha3oBure ankun CH3-C=C(CH3)3
3,3-qumeTunbyTeH-2
4,4-numeTunoyTuH-2
3,3-aumMeTrUn0yTHH-2

+3,3,3- TPUMETU/IIIPOTINH-2

Ykaxure popmyiy 3,3-AMMeTH/ITeKCUHA -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 popmy.isl uzomepos s CH3-CH=C(CH3)-CH3
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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/IEBOAOPOJA MOXXHO MOIy4YuTh U3 1,2-1uépomoyTana
CHBr-CHBr-CH>-CH3 B peaknjuy €0 CHMPTOBBIM PacTBOPOM r'MAPOKCH/iA Ka/IusA?
+CH>=CH-CH,—CHzs;

CH =C-CHs;

CH,= CH-CH=CHpy;

CH=C-CH>—CHzs;

Ko0/1M4eCcTBO CTPYKTYPHBIX M30MEpPOB C TPOWHOM XMMHYeCKOW CBSI3bIO /I/If BellleCcTBa
CsHs

+4

3

2

1

C aMMHa4YHBIM PacTBOPOM OKCH/Ia cepedpa B3auMO/eliCTByeT
+6yTHH-1

OyTHH-2

oyren-1

OyTeH-2

ITpu B3aumopeiicTBuu 0yTrHa-1 ¢ Bojjoii o6pa3yercs
OyTaHos-1

OyTaHOJIBI

+0yTaHOH-2

OyTaHosI-2

AneTr/ieH B3aUMOJIEHCTBYET C MePeUYHC/IEHHBIMH BellleCTBaMHU
aMMHauHBIH pacTBOP OKCH/ia cepebpa

pacTBOP TiepMaHraHaTa Kajiusi

OpomHasi Bojia

+TUIPOKCUJ HATpHs

Ko/inuecTBO 0-CBsi3eii B MoJieKy/ie 3-MeTHI0yTHH-1
10

11

+12

13

Hanuinure ypaBHeHUs peakLiH Mo cxeMe
C3H6 - C3H6CI2 - x -~ C3H60 - C3H80
BelnjecTBo X Ha3bIBaeTCA

TrporiaH

TpOIeH

rponasauoi 1, 2

+MPONUH
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Taoauna 12
MeToHKa NPOBeeHUs] KOHTPOJIst

[TapameTpbl MeTOAMKHU 3HaueHue rapaMeTpa
[Ipenen nnTe/ILHOCTU BCErO KOHTPOJIS 15 MUHYT
[TocneoBaTeIbHOCTL BBIOOPA BOIIPOCOB CnyyvaitHast
[IpepsiaraeMoe KO/1M4eCTBO BOIIPOCOB 5

KpuTepuu o1jeHKU:
-5 0a//IOB BBICTAB/ISETCS CTYZEHTY, KOTODBIM IIPaBU/IBHO BBITIOJHSIET 5 TECTOBBIX
3a/laHul;
- 4 6a/1a BLICTAB/ISIETCS CTYZIEHTY, eC/TU TPABU/ILHO PeIIeHOo 4 TeCTOBbIX 3a/laHKS.
- 3 0as1a BBICTABJISIETCS CTY/IEHTY, €C/TH MPAaBU/IbHO PeIIeHO 3 TeCTOBBIX 3aJaHus
CamocrosTenbHasi padora
(JomaiiHee 3a/jaHKe)

§13, ynp.1-8
3ajgaHus A/ CAMOKOHTPO.IA

1. PaccuwuraiiTe 00eM BO3/1yxa, HEOOXOAUMBIH /151 CKUTaHus 6 1 arjeTuneHa (00beMHast oSt
KUciopo/ia B Bo3ayxe 20%)
2. ITpu MOIHOM T'UAIPOJI3e CMeCH KapOu/ja Kasbl[|us ¥ KapOu/a aroMUHKsSI 00pa3yeTcsi CMech
ra3oB C OTHOCHUTEeIBHOM TJIOTHOCTBIO TI0 BoJopoAy paBHO# 10. Oripesenute 00beMHbIe [0/
ra3oB B obOpa3ytoiieiics cmecu (B %).
Tema 2.8. Apenbl
KonTpo/mmpyembie KOMIIOHeHTbI: Y ; B2; B3, JIPo 4, JIPo 5, JIPo 7, J/IPo 9, JIPo 12
KoHTpo/mmpyemble 3HaHMsi: OIlpefie/ieHHe, KaacCU(UKAlMO, HOMEHK/IaTypy, CBOMCTBa,
CIocoObl TIOJTyUeHUs U IIpUMeHeHre apeHoB;
yMeHHA: -00BSICHATh: PEaKIMOHHYIO CITIOCOOHOCTh OPraHMUeCKUX COeAUHEHUH B
3aBUCMMOCTA OT CTPOEHHUSI WX MOJIeKYy/l; BBITIOJIHATb XUMHUUYECKUW SKCIIepUMEHT TI0
pacro3HaBaHUIO Ba)KHEUIIIMX OpraHUYeCKUX BellecTB.

Bonpocs! pns onpoca

1. datite onpenenienve apeHoB. KakoBa ux o6ijast hopmysia?

2. IlpuBeuTe roMOIOrMUeCKUN pAJ, Knacca. HazoBuTe coejuHeHUs 10 MeXAyHapOJHOM
HOMEHK/IaType.

3. PacckaxxuTe O pa3BUTUM TIpefcTaBleHHMN O cTpoeHud OeH3ona. CoBpeMeHHbIe
nipeJcTaBjeHuss 00 S57eKTPOHHOM M TIPOCTPAaHCTBEHHOM cTpoeHuM OeH3ona. OOGpa3oBaHue
apoMaTU4eCKOU TT-CUCTeMbl

3. HomeHknaTtypa Ais Au3aMellleHHbIX MPOU3BOAHBIX OeH30s1a: opmo-, mMema-, napa-
pacIio/ioyKeHue 3aMeCcTUTeIei.

5. TlepeunciuTe OCHOBHBIE CITIOCOOBI TIOSyUeHHs aJKeHOB. HamuiuTe ypaBHeHUs
XWUMHUUECKHX peakluu. [IprpoHble NCTOUHMKY apOMaTUYeCcKUX yriaeBOJ0pOJOB. ApoMarr3arys
aJTKaHOB U LIUK/I0A/TKAHOB. AJIKU/TMPOBaHUe OeH30/1a

6. XuMHuecKre CBOWCTBa apeHOB. [IpyMepbl peakiuii 371eKTPOGMUIBHOTO 3aMelleHUs:
rajioreHMpoBaHue,  ankuiavpoBaHue (karanusatopel  Ppupens—Kpadrca), HUTpoBaHMe,
cy/1b(upoBaHue.

7. Peak1iuu rJp¥poBaHusi U IIPUCOeJUHeHHs Xjiopa K 6eH3071y.

8. OcobeHHOCTH XMMHUECKUX CBOWCTB roMosIoroB OeH3o/1a. B3arMHOe BiMsiHE aTOMOB

Ha IIpYMepe TOMOJIOTOB apeHOB. OpreHTalus B peakLUsaX 3/1eKTPO(GUIbHOIO 3aMeLleHusl.

Opuentants! [ v II popa.
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9. PacckaxuTe 0 IpUMEHEeHUU a/IKeHOB.

KpuTepuu o1jeHKH 0011j1e /1A YCTHOT'0 0TBETa
OrneHka «b»:

* OTBET MOJIHBIM U MPaBWIbHbIM Ha OCHOBAHUM U3yUeHHbIX TEeOPHUH;

* MaTepuasl U3J/I0KeH B Orpe/ie/IeHHOU JIOTUUeCKOU Moc/ieloBaTe/IbHOCTH, JIUTePaTypHbIM
SI3BIKOM;

* OTBET CAMOCTOSITE/IbHBIM.

Onenka «4»:

* OTBET MOJIHBIM U MPaBWIbHbIN Ha OCHOBAHUM U3yUeHHbIX TeOPHi;

* MaTepua/s M3/I0)KeH B OIpe/leJIeHHOW JIOTUYeCKOW T0C/el0BaTe/IbHOCTH, TIPU 3TOM
JIOTIYIIIeHbl /IBe-TPU HECYI[eCTBEHHbIe OIIMOKH, WCIIpaB/ieHHble 10 TpebOBaHHIO
yUuTeJIsl.

Ornenka «3»:

* OTBeT TOJIHbIM, HO TIPU 3TOM JIOTyll[eHa CYyll[eCTBeHHasl OIMOKa WM OTBET HeTIOJIHBIMN,

HeCBSI3HBIH.
OneHka «2»:

* NP OTBETe OOHApY)KEHO HENOHWMaHHWe YJalliMCSi OCHOBHOTO COZIEpP)KaHUsl yueOHOro
MaTepHasia WA [OMYIIeHbl CYIIeCTBEHHbIE OLIMOKM, KOTOphIE YYAIl[UHCS He MOXKET
WCTIPaBUTh MPU HABOJSIIUX BOMPOCAX YUUTEJIS.

Onenka «1»:
* OTCYTCTBHME OTBeTa.

IIpakTHyeckas paborta.
CBoiicTBa 6eH30/1a (MHCTPYKLMS 110 BBINOJTHEHUIO Ha CcTp 286).

Llenb: vcciefoBaTh Ha IIpakTHKe CBOWCTBA 6eH3011a.
KpuTepuu onjeHKa o011ye A/1s1 BHINOTHEHUsI MPAKTHYEeCKO# padoThI

5 0a/10B:

paboTa BbIMOJIHEHA TTOJHOCThIO U TIPABU/IBHO, C/le/IaHbl IIPaBU/IbHbIE HAO/IIOIeHUS] ¥ BbIBO/IBI;
9KCIIEPUMEHT OCYIL[eCTBJIEH I10 I/IaHy C y4eTOM TeXHMKHU 0e30IacHOCTH U TpaBW paboThl C
BeIl[eCTBaMU 1 000PyJ0BaHHEM;

TIPOSIB/IEHBI OPraHU3alMOHHO-TPYA0BbIe YMeHus (I10/Iep/KUBAIOTCI YMCTOTa pabouero mecra u
MOPSIIOK Ha CTOJIe, 9KOHOMHO MCIT0JIb3YIOTCSI PeaKTHBbI).

4 6a/na:

paboTa BBINOJIHEHA TMPABU/IBLHO, C/e/aHbl MTPaBU/IbHbIE HAO/MIOZEHHUS] U BBIBO/bI, HO IIPH TOM
9KCIIEPUMEHT IIPOBeJieH He TOIHOCThI0 WJIM JIOTYIIleHbl HeCYI[eCTBeHHbIe OIIMOKK B paboTte C
BellleCcTBaMU 1 000py/[0BaHHEM

3 0asa:

paboTa BbBINIO/IHEHA TMPABUIBHO He MeHee ueM HalloJIOBUHY W/IM JOMYyIljeHa CYIeCTBeHHast
omMbKa B X0/l 9KCIIepUMeHTa, B 00bsCHeHNH, B 0(OpMJIeHUH PaboThl, B COO/IFOIEHUN TIPABUIT
TeXHUKHA 6e30I1acHOCTH Tpy paboTe C BelrjecTBaMU UM 000PyZIOBaHKWEM, KOTOPasi MCIIPABJISETCS
110 TpeOOBAHUIO YUUTEIs.

2 basa:

JornyiieHsl e (M Oojiee) CyijecTBeHHbIe OIIHOKA B XOJie 9KCIIepUMeHTa, B OOBSICHEHWH, B
odopmrenny paboThl, B COOMIOJEHMM IIpaBH/I TeXHMKM 6e30rmacHOCTH TIpu pabore C
BeIlleCTBaMU 1 000Py/J0BaHHEM, KOTOPhIE YUAII[UICsI He MOKeT UCIIPaBUTh JiaxKe 10 TpeOOBaHUI0
YUHTEJIS.

1 6amn:

paboTa He BBITIO/IHEHA, Y YUall[erocst OTCYTCTBYIOT SKCIIePUMEHTa/IbHbIe YMEHHS.
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@OoH/I TECTOBBIX 3a/JaHUH JI/IA TeKYIIEro KOHTPO/IA 3HAHUH I10 TeMe:
Bbibepume 00uH Npasu/ibHbIX 8APUAHM:

IIpeacTaBUTE/IEM FOMOJIOTHUYECKOTO Psiia 0eH30/1a SIB/IAETCA:
+TOJTyOJ1

dheHon

CTHUPOJI

MeTaHO

Tostyos1 AB/IAETCA NPeCTABUTE/IEM FOMOJ/IOTHYECKOr0 Psijia:
(deHosa

MeTaHoJIa

+6eH30/1a

CTUpOJIA

Kaxkoe 13 BellleCTB He BCTYNaeT B Peakiiiio C paCTBOPOM MepMaHraHaTa Kaiusa?
TOJTYOJI

+6eH3051

0 - KCUJIO/

IT - KCUJIOJI

I'omo/10ramMu SIBJISIOTCA:
9TaH U 3TWI0eH30/1
L[UK/I00€H30/1 U TOTYOJT
+6eH30J1 U TOJTYOT
MeTH/I0eH30/1 U METAHOJI

BeinecrBo, ¢popmysna koroporo Ce¢Hs - CH = CH»
+BUHWIOEH30/1

CTUPOJI

OeH3UIATHIT

(heHUTITUNIEH

B Kako¥i U3 nepeurc/IeHHbIX peakiuii 00pa3yercs 6pomoeH301?
CeHs + Bro —™

CesHio + Bro —" -

+C6H6 + :Br2 ___KaTa/im3aTop

C7Hg + Bro —™

Kakoe BelecTBo AB/IAETCA KOHEYHbIM MPOYKTOM LIeNMOYKH MpeBpaleHH i
1,6 — guxnoprekcan — 2, A —Pt300C_, g _Br2_ 7

+6pomMbeH30/1

OGpomTOJTyOT

2,4,6 — TpubpombeH30/1

2,4,6 — TpuOPOMTOITYOT

J/leKTpoHHBIE 00/1aKa B 0€H30/IbHOM KOJIbI|e
SP - rubpuan30BaHkbI
SP3 - rubpuiM30BaHbI
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+SP> - rubpuar30BaHbI
He TUOPU/I30BaHbI

CKoJ/IBKO CyljeCTBYE€T N30MEPHbIX TPI/IMETI/IJIGEH30J'IOB?

4
3
+2
1
Taoauna 13
MeToanKa nNpoBeieHHsI KOHTPOJISA
[TapameTpbl METOAMKHU 3HayeHue rapameTpa
[Ipenen nanTe/ILHOCTU BCErO0 KOHTPOJIA 15 MUHYT
ITocsiefoBaTeIbHOCTE BHIOOPA BOTIPOCOB CrnyuaiiHas
[IpesiaraeMoe KOJIMYECTBO BOTIPOCOB 5

Kpurepuu o1jeHKU:

-5 0a//IOB BBICTAB/ISETCS CTYZEHTY, KOTODBIM IIPaBU/IBHO BBITIOJHSIET 5 TECTOBBIX
3a/laHul;

- 4 6a/1a BLICTAB/ISIETCS CTYZIEHTY, eC/TU TTPABU/ILHO PeIleHO 4 TeCTOBBIX 3a/laHKS.

- 3 0as11a BBICTABJISIETCS CTY/IEHTY, €C/TH MTPAaBU/IbHO PelieHo 3 TeCTOBBIX 3aJaHus

CamocrosTenbHasi padora
(JomaiiHee 3a/jaHue)

§16, ynp.1-9
3ajgaHus A/ CAMOKOHTPOJIA

1. YeMy paBHO UMCJI0 HETUOPUAHBIX P — 3/IEKTPOHOB, 00Pa3yOLIUX eZMHYIO T — 3JIEKTPOHHYIO
CUCTEMY apOMaTHUYeCcKoro siipa B 6eH3071e?

2. Uemy paBHO UHMCJIO O — CBfA3eH B MoJieKysie 6eH30/1a?

3. YKa)KuTe YnC/Io 3/IeKTPOHHBIX T1ap, 00pa3yroliux eIMHOe Tt — 37IeKTPOHHOe 00J1aKo B
MOJIeKyJle apOMaTUUueCcKoro YrjieBoZopo/ia HaTauHa.

4. CKOJIbKO BCETO T — CBsi3ed B MOJIeKy/e OeH30/1a?

5. Pe3ynbTaT B3aMMO/ieiCTBYS JIETKOKUIISIILIEM, HepaCTBOPUMOM B BOZIe OPraHUUeCKOM »KUJKOCTH
C HEKOTOPbIM TIPOCTLIM BeIIeCTBOM 3aBUCUT OT YC/JIOBUM TpOBefleHUs: 1) ecyid KCIOb30BaTh
KaTajm3aTop, TO OJHUM M3 MPOAYKTOB peaki[iu sIB/IsieTCs Ta3, obpa3yroiuii 6e/biii 0cafjoK Mpu
TIPOMYyCKaHWUM uepe3 pacTBOp HUTparta cepebpa; 2) Eciu B3auMopelicTBUe WIET Ha CBETY, TO
MPOUCXOAUT peakiusi TipucoeiiHeHus. Kakast 3TO )KUIKOCTb U KaKoe TPOCToe BeleCTBO C Hel
pearvpoBasio?

6. Kap6u Kanmbluss 00pabaThIBarOT BOOM, BBIAE/ISIOIIMNACS ra3 MPOIYCKalOT HaZl paCKaleHHbIM
AKTUBUPOBAHHBIM YI/IéM. Ilo/yueHHyI0 KuakocTh HarpepatoT o 60°C B MpUCYTCTBUM CMecH
KOHLIeHTPUPOBAHHOW CePHOM M a30THOM KUCJIOT [0 00pa30BaHus BellleCcTBa C 3allaxOM rOpbKOTro
MUHJAMs. YKaXuTe UWCI0 aTOMOB B (DOPMYJBHOM e[WHULIe KOHEUHOTO OpraHu4ecKoro
MpOJyKTa.

7. MaccoBas foJsig yriepoja B yrjeBogopoZe paBHa 92%. OTHocHTe/bHasA TJIOTHOCTb MapoB
3TOrO Bel|ecTBa M0 BOJOPOAY paBHa 39. Onpeienvte MOJIEKY/ISIPHYIO (POPMYJ/Ty 3TOTO BelllecTBa.
B oTBeTe 3anuiunTe Ha3BaHUe BeLeCTBa.

8. Apomatuueckuii yrneBogopof, coctraBa CgHio npu okuciennn KMnOs He BblfesisieT
YIJIEKUC/IOTO Ta3a, a Ipu OpOMHMpDOBaHMM B TIPUCYTCTBUU >Kejie3a JaéT eAWHCTBEHHOe

75



MoHOOpoMIipon3BogHoe. HasoBuTte yriieBoJopos Y TPHUBEJWTE yPAaBHEHWs TPOUCXOJSILIUX
peakLuii.

9. U3 3TnnbeH30/1a CUHTE3UPYITe BCe X/TI0pOEeH30MHbIe KUC/IOTHI.

10. Ucrosb3ys MpaBWIO  OpHWEHTALMHW, TIOJyuuTe U3 0OeH3o/a BCe  HM30MepHbIe
HUTPOOPOMOEH30JIbI.

Tema 2.9. IIpupo/HbIe HCTOYHHUKH YIJ/1€BO/I0PO/IOB
KonTpo/mmpyembie KOMIIOHeHTbI: Y ; B2; B3, JIPo 4, JIPo 5, JIPo 7, JIPo 9, JIPo 12
KoHTpo/inpyeMble 3HaHHSA: -TIPUPO/IHbIE HCTOYHUKU YTIEBOJOPOZIOB U CIIOCOOBI MX
riepepabOTKU;

- BellleCTBa U MaTepHdJibl, HIMPDOKO HCIIOJ/Ib3yeMbI€ B ITPAKTUKE: YI/IEBOAOPOAbI;

YMEHHSl: -OCYLIEeCTB/IATb CaMOCTOSITEJIbHBIM TMOUCK XUMHWYEeCKOW MHGpOopMaLuu C
VICII0/Ib30BaHHEM pa3/IMYHbIX UCTOYHUKOB (CIIPAaBOUHBIX, HAYYHBIX M HayYHO-TOMY/ISPHBIX
W3[jaHUl, KOMIbIOTePHbIX 0a3 JlaHHBIX, pecypcoB VIHTepHeTa); HCIOJb30BaTh
KOMIIbIOTepHbIe TeXHOJIOTHUH [jisi 00paboTKM U Tepefaud XUMUUYeCKOW MHQPOpPMaLu U ee
Trpe/iCTaB/IeHUs B pa3/MyHbIX (PopMax;

-HCI10/Ib30BATh HPI/IOGPETEHHBIE 3HdHUA U YMEHUSA B HpaKTHQECKOﬁ AedTe/IbHOCTH U
HOBCE,E[HEBHOﬁ JKHU3HU:

AJid IIOHMMaHUA rio0abHBIX HpO6]I€M, CTOoAINUX  TIepe 4e/ioBedeCTBOM:
3KOJIOTUUECKUX, SHEPreTUUECKUX U CbIDbEBLIX.

Bomnpocsl Ass onpoca

1. HaxoxzeHue B mnpupojie, COCTaB M (u3Myeckhe CcBoMcTBa HepTH. TOIUIMBHO-
SHepreTUuyecKoe 3HayeHue He(TH.

2. TlpowmbinieHHas repepaboTka HepTU. PekTrduKalys HedTH, OCHOBHBIE (paKLUK ee
pasziesieHus1, UX UCII0/Ib30BaHUe.

3. BropuuHas miepepaboTka He(hTENpOAYKTOB. PekTHUdMKalMsg MaszyTra IIpH
YMEHBLIEHHOM /IaB/IeHUHU.

4. KpekuHr HedTenpoAYKTOB. Pa3muuHbie BUBI KpeKUHTa, pabotsl B.T". IllyxoBa.

5. MWsomepusainyss ankaHoOB. AJIKWIMpDOBaHWe  HelpeJe/bHbIX  YrIeBOJOPOZOB.
PugopmuHr HepTenpoAyKTOB.

6. KauecTBo aBTOMOOU/ILHOTO TOTUIMBA. OKTaHOBOE UKCIIO.

7. Ilpupopnblii ¥ ToNyTHBIM HeTsaHOM ra3. CpaBHeHMe coOcCTaBa MPUPOJHOIO U
MOMYTHOTO ra30B, UX NTPAKTUUeCKOe UCI0/Ib30BaHUe

8. KameHnHnbili yronb. OCHOBHble HampaB/eHUs WCIOJIb30BaHUSI KaMEeHHOro YrIJisl.

KokcoBaHve kaMeHHOro yrjsi, BaKHeMIlIMe TNPOAYKTbI 3TOT0 IIpolecca: KOKC,

KaMeHHOYT0JIbHasi CM0J1a, Ha/ICMOJIbHas BOJA.

9. CoenuHeHusl, BbliesisieMble M3 KAMEHHOYTOJIbHOM CMOJIbl. [IpoiyKThI, MOTydyaemMble U3
Ha/JICMOJTbHOU BO/IBI.

KpuTepuu olleHKH 001I1e /I yCTHOT0 0TBeTa
OrneHka «b»:
* OTBeT IOJIHbIN U HpaBI/IJILHbIﬁ Ha OCHOBAHHWH U3YUYEHHBIX TeOpHﬁ;
* MdTepHaJl U3J/I0KEH B OHpe,/:[eJIEHHOﬁ JIOTUUEeCKOU nocjieoBaTe/IbHOCTH, JIMTePATYDHBIM
A3BIKOM,
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* OTBET CAMOCTOSITE/IbHBIM.
Onenka «4»:

* OTBET MOJIHBIM U MPaBUIbHbIM Ha OCHOBAHUM U3yUeHHbIX TEOPHUH;

* MaTepua/s M3/I0O)KeH B OIpe/leJIeHHOW JIOTUYeCKOW T0C/e/l0BaTe/IbHOCTH, TIPU 3TOM
JIOTIYIIIeHbl /IBe-TPU HECYI[eCTBEHHbIe OIIMOKH, WCIIpaB/ieHHble 10 TpebOBaHHIO
yUUTeJIsl.

Ornenka «3»:

* OTBeT TMOJIHbIM, HO TIPU 3TOM JIOTyll[eHa CYyIl[eCTBeHHasl OIMOKa WM OTBET HETIOJIHBIMN,

HeCBSI3HBI.
OneHka «2»:

* NP OTBETe OOHApY)KeHO HeNOHWMaHHWe YYall[dMCS OCHOBHOTO COZIEpP)KaHUs yueOHOro
MaTepHasia WA [IOMYIIeHbl CYIIeCTBEHHbIE OLIMOKM, KOTOphbIE YYAIl[UHCS He MOXKET
WCIIPaBUTh MPY HABOJSIIUX BOMPOCAX YUUTEJIS.

Onenka «1»:
* OTCYTCTBHE OTBeTa.

KoHTpo/ibHasi padoTa o TemMe «YTJIEBOAOPOABI».
Bapwuanr 1

1 3a/ldHHeE. YcTaHOBUTE COOTBETCTBHE MeXay d)OpMyﬂOlj geuwecmesda u eco HaseaHuem.

A) CH=C-CH2-CH3; 1) Oyren-2
b) CH3-CH2-CH2- CH2-CH3 2) bytun-1
B) CH3-CH=CH2 3) neHTaH
I') CH2=CH2. 4) s3TeH

5) nponeH

2 3aganue: CooTHeCUTe

IMonsamus: A. monomep b) crenens nomMmepusanyu B) cTpykTypHOe 3BeHO

OnpeodeneHus 1) BBICOKOMOJIEKY/ISIPHOE COe/IMHeHMe, MOyYeHHOe B PeakLuM MoruMepu3aLtuu 2)
MOBTOPSIIOLAsICSL  Ipylna aTroMOB B MakpoMoJjeKyae  roiuMmepa 3)  HUCXOJHOe
HU3KOMOJIEKY/ISIDHOe COeIMHEeHe, CoZleprKalljee KpaTHble CBSI3U 4) UMC/I0 CTPYKTYPHBIX 3B€HLEB
B MOJIeKYyJIe NoiMMepa

3 3apaHue: BbibepuTe NpaBUIbHBINA OTBET

1. BemectBa CH3-CH=CH2 u CH2=CH-CH2-CH3 sB/isitoTCS: a) U30MepamMu; 0) TOMOJIOTaMu;
B) u3o0apamu; ) U30TOMaMu

2. OtaH, B OT/IMUMe OT alleTWIeHa: a) oOeciBeurBaeT OPOMHYI0 Boay; 0) He obecliBeurBaeT
OpOMHYI0 BOAY; B) MOJIMMEPU3YeTCsl., T') TOPUT

3. XapakTepHble il aJKeHOB peakLMd - 3TO peaklUu a) 3amellleHus;; 0) pasnokeHus; B)
TIpHUCOeAVHEeHUsT; T) 0OMeHa

4. Kakoii o6uieit opmysie cootBeTcTByeT neHTHH-1: a) CnH2n 6) CnH2n-6 B) CnH2n+2

r) CnH2n-2

5. MoHoMepoM /151 TIoJTyueHUs o/maThIeHa siesiercst a) CH2=CH2 6) CH3-CH3

B) CH3-CH=CH2 r) CH=CH

6. /IBe T-CBSI3U COEP)KUTCS B MOJIEKYJie a) 3TeHa 0) OyTeHa B) 3THHA T')[IO/IMITH/IEHA .

7. OCHOBHBIM MUCTOYHHUKOM MeTaHa sIB/isieTcs ) HepTh 0) PUPOJHBIN ra3 B) YyroJib T') CUHTE3-
ras

8. T'mapaTauus - 3To a) NMpUcoeAVHeHHe BOAbI 0) MpUCOeAUHEHWe BOIOPO/ia B) MPUCOeAMHEHNEe
TU/IPaToB I') OTILeIJIEHUe BOJbI

9. lecsAThIl MIpeICTaBUTE/b Psi/ia a/IKAHOB Ha3bIBAaeTCs: a) OKTaH; 0) HOHAH; B) /IeKaH; T') TelTaH
4 3apanue. Hanuuvre CTPyKTypHyIO (opmyny 2,5-auMmetunrekceHa-3. CocraBbTe (OpPMYIbI
OJ/IHOTO TOMOJIOTa U OJHOTO M30Mepa 3TOr0 BelljeCTBa U Ha30BUTE HX.

5 3aganue. Hanmiuvre ypaBHeHUs peakLii
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a) XJIOpUPOBaHMs 3TeHa 0) ropeHMs MIPOTNIMHA B) TWApPUpPOBaHus OyraaueHa-I,3

Bapwuanr 2
1 3apanmne: CooTHOCHUTE
Hazeanue peakyuu: A) ruzapatauus b) ruaprupoBanue B) geruaparauus
I') ropenue
CywHocmb npoyecca: 1) nprcoeiiHeHre MOJIEKYJI Ta/loreHa.
2) mnpucoefVHeHWEe MOJIEKY/1 BOAOpoJa 3) MpHCOeJVHEHUe MOJIeKY/l BOJbl 4) OTLelieHue
MOJIeEKY/l BOJOpoJia 5) OTLel/IeHWe MOJIeKy/l BOoAbl 6) B3avMOZEWCTBHE C KUCJIOPOAOM 7)
obpa3oBaHue 0J/IMMepoB
2 3apanue. HaiiuTe ypaBHeHUs, KOTOpble OTpaXkaroT Tporiecc A) ropeHusi b) nommumepusanuu
B) kpekuHra
1) C8H18 — C4H10 + C4H8 2) nC2H4 - (-CH2-CH2- )n
3) CH4 + 202 - C02 +2H20 4) C8HI8 - 8C + 9H2
3 3apaHue: BbiOepuTe MPaBUIbHBIN OTBET
1. Kak OT/IM4YMTh alleTu/ieH OT MeTaHa
a) Mo CriocoOHOCTH 0Oeci[BeurBaTh OpOMHYI0 Boy 0) ropeTh 6eClIBETHBIM TIaMEHEM
B) 00pa30BbIBaTh B3pbIBOOIIACHBIE CMECH C BO3YXOM I') pa3/aratbCsi Ipy HarpeBaHUM
2. B oyiMume OT a/IKaHOB ZI/1s1 a/IKeHOB HarboJiee XapaKTepHbI peakLiu
a) oTiervieHust 6) MpucoeArHeHUs B) 3aMell|eHus I') TOpeHust
3. O6miast Gpopmysia ankKuHOB
a) CnmH2n+2 6) CnH2n B) CnH2n-2 r) CnH2n0-6
4. Cambli pacripoCTpaHéHHbIN B IPUPOJE YTJIEBOAOPO/,
a) 6yran  6) Ma3yT B)MeTaH T) aLleTHIeH
5. C KaKuM Bel[eCTBOM He Oy/leT B3aUMO/IeiiCTBOBaTh XJIOPOBO/IOPO/
a) C mporieHoM  0) C MeTaHOM  B) C al[eTH/IEHOM r) ¢ OyTasrieHoM
6. DOtaH obpa3yeTcsi U3 3TeHa B peakLuu
a) u3omepu3aluu 0) MosMMepu3aliud B) TUJPUPOBAHUS T) eTWpPUPOBAHUSI.
7. LIMKJIOTIpOTIaH ¥ MpOTIeH- 3TO: a) paiuKaibl; 0) U30Mepbl; B); TOMOJIOTU T) a/IJIOTPOITHBIE
BU/IOU3MEHeHUsI.
8. K npe/ie/TbHBIM yT/I€BOIOPOAAaM OTHOCHUTCS a) OeH30/1 0) 3TW/IeH B) 3TaH T') alleTHJIeH
9. [IBe 1BOIHbIE CBSI3U COZIEPXKATCsl B MOJIeKy/le a) Kayuyka 0) OyTasyeHa B) LUK/IOIpOTaHa
I) aLeTuIeHa
4 3apanue. Hanvimure gopmyny: 3-metunmneHTuH-1. Hanumure ¢opmysbl JByX TOMOJIOTOB U
oJiHOTO u3oMepa. HasoBure ux.
5 3apaHue. Hanminte ypaBHeHUs peakL[Uil: a) TOPeHUs IporaHa 0) TMAPUPOBAHUS 3THHA B)
XJIOpUPOBaHUS TMporieHa- 1.

KpuTepuu onjeHKH 001j1e /1A MHCbMEHHOH KOHTPOILHOM PadoThI
OrneHka «b»:
*OTBET IOJIHBIN U MPaBUIbHBIH, BO3MOKHA HECYIIleCTBeHHas OIIMOKa.
Onenka «4»:
*OTBET HETIOJTHbIN WM JIOTTYII[eHO He 6oJiee BYX HECYIeCTBEHHBIX OIIMOOK.
Ornenka «3»:
*paboTa BBITIOJTHEHA He MeHee UeM HarloJI0BHUHY, JOMYyIlleHa OfiHa CyllleCTBeHHasl OlnbKa 1
TIPU 3TOM /IBe-TPU HeCyIl[eCTBeHHbIE.
OneHka «2»:
*paboTa BLITIOJIHEHA MeHbllle YeM HarloJIOBUHY WM COAEPKUT HECKOJIbKO CYIIleCTBEeHHbBIX
OIIIHOOK.
Onenka «1»:
*paboTa He BBIMTOHEHa.
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CamocrosTenbHasi padora
(JomaiHee 3a/jaHKe)

§10, ynp.1-11
TBOpuUeckKue 3ajlaHus Ha JOM T10 BbIOOPY 00yUaroIuxcst

1. Ha ocHOBe [JOTIO/THUTE/IbHBIX UCTOUHUKOB MH(OPMAIMH, IMOATOTOBbTE COOOIIeHHe Ha
TeMy:
«DHepreTuyeckre pecypcbl P®. OKo/10rMuecKuil aCekT WX UCI0JIb30BaHUsI»

2.«Mcrionb30BaTh HeTh B KauecTBe TOMJIMBA — 3TO BCe paBHO, UTO TOIWTH IleUb
accurHagusmu!» [.M.Menpenees.

[aliTe pa3BepHyTbIM, JOKa3aTe/bHbId C TOYKWA 3pEeHUs] XMMHUU OTBET Ha BOMPOC:
«CripaBelyIUBO /I YTBEPXKAEHUE BEJIMKOI0 YU4EHOIr0?»

3. IloAroToBbTe 3/1eKTPOHHBIE MTPe3eHTallK K 000011jarolieMy ypOKY Ha TeMBbI:
«HeTb: criocobrl ee mepepaboTKH»

«He@renpoyKThl 1 MX UCII0/Ib30BaHHE»

«KaMmeHHBI! yroJib - CbIpbe  XUMHUYECKOU NMPOMBILLIEHHOCTH»

«[IpypoAHbIN ¥ NOMYTHBIN HeTSIHOM rasbl — IPUPOJHbIE UICTOUHUKH Y

Tema 2.9. I'uApOKCU/IbHBIE COeJMHEHUS
KonTpo/mmpyembie KOMIIOHeHTbI: Y ; B2; B3, JIPo 4, JIPo 5, JIPo 7, JIPo 9, JIPo 12
KoHTpo/mmpyemble 3HaHMsI: OIpefie/ieHHe, KaacCU(UKALIUI0, HOMEHK/IaTypy, CBOMCTBa,
CTI0CcoObI TIOJTyYeHUsT U IIPUMeHeHHe CITUPTOB;
- BellleCTBa U MaTepuasibl, LIMPOKO MCIIOJIb3yeMble B TpakKTHKe: (heHO/, MeTaHOJI,
3TaHOJI, STUIEHTJIMKO/Ib, TJIUL|ePUH.

ymeHud: -00BSICHSATD: peaKHHOHHOﬁ CII0COOHOCTH OpraHUYeCKHUX COEAI/IHEHI/Iﬁ oT
CTpO€HHA HX MOJIEKYJI; BBITIOJ/IHATD XUMUYeCKUN SKCIIepUMEHT 110 PaCIIO3HABAHUIO
Ba)KHEHIINX OpraHN4yeCcKux BelleCTB, MOJYYEeHHWIO KOHKPETHLIX BeEIeCTB, OTHOCALUXCA K
N3YUE€HHBIM KJlaCCaM COE,E[PIHEHHFI;

Bomnpocsl Ass onpoca

1. datite onpenenenvie criuptoB. KakoBa ux o61ast popmysna?

2. Crpoenne u Kjnaccupukanus crnapTtoB. Kraccudukanusi CnvpToB 10 TUIY
yr/71eBOIOPOJHOIO paJivKasa, YACTY TMPOKCUIBHBIX TPYII U TUITy aTOMa yrjiepo/a, CBI3aHHOTIO
C TUJPOKCUIBHOW IPYMIIOH.

3. DJIeKTPOHHOE U MPOCTPAaHCTBEHHOE CTPOeHHe I'MIPOKCU/IbHOM TPYIIIIBI.

4. BiusiHMe CTpPOeHMsl CIIMPTOB Ha HUX (U3UUeCKHe CBOWCTBA. MeXMoJsieKynsipHas
BOZIOPO/IHAs! CBS3b.

5. Tomosornueckuii psf MNOpeJe/bHbIX OJHOAaTOMHBIX COUPTOB. M3oMepusi
HOMeHK/IaTypa alKaHOJI0B, ux obimas ¢Gopmyra.

6. XuMmuueckue CBOMCTBA aslKaHOJIOB. PeakIjMOHHasi CHOCOOHOCTb IpeZebHBIX
O/IHOATOMHBIX cnUpTOB. (CpaBHEHHWe KHUC/IOTHO-OCHOBHBIX CBOMCTB OpraHHYecKux U
HeOpraHUvecKux coeJuHeHuM, cofepkammx OH-rpymnmy: KUC/IOT, OCHOBaHMM, aMQOTepHbIX
coeHeHUM (BObl, CIIUPTOB).

7. Peakuuu, NMoOATBep)KJarolie KUCIOTHble CBOMCTBA CHUPTOB. Peakiuy 3amMereHUs
TU/IPOKCUIBHOM TPYIIIIBI.
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8. MexxmoJieKy/sipHasi JerupaTaliyst CITMPTOB, YC/I0BUsI 00pa30BaHUs MPOCTHIX 3(HUPOB.

9. CnoxxHble 3(Mpbl HEOPraHUUECKUX U OPraHUueCKUX KUC/IOT, Peakly 3Tepru(UKaLvu.
OkucneHre U OKUCIMTe/IbHOE IerMIpupoBaHye CIIMPTOB.

10. Crioco6bl mo/yueHusi CrUpToB. ['UApO/N3 ranoreHankaHoB. ['uzpaTaius ajkeHOB,
yC/I0BUs ee poBeJieHUst. BocctaHoB/IeHe KapOOHUIBHBIX COeIMHEeHU.

11. OtpenbHbBIE TIpEACTaBUTENMN aJIKAHOJIOB. MeTaHOJI, ero MpoMBILIJIEHHOEe T0JIyYeHUe U
NpyUMeHeHWe B MPOMBIIIEHHOCTH. buosiornueckoe peiictBue MeTaHosa. Crieu@uueckue
criocoObl TIOJTyUeHus: 3TUI0BOTO criipTa. Pu3no/ioruueckoe JielcTBre 3TaHosa.

12. MHoroaToMHble COUPTHI. M30Mepusi U HOMeHK/aTypa IipeiCTaBUTeNed [BYX- U
TPEXaTOMHBIX CITUPTOB. OCOOEHHOCTM XUMHUECKMX CBONCTB MHOTOAaTOMHBIX CIHMPTOB, WX
KauecTBeHHOe 0OHapyeHue. OTe/TbHbIe TIPeICTaBUTe/H: STHU/IEHTTMKOJIb, TJIMLEPUH, CTIOCOObI
HX M0JIyuyeHus], MpakTuyeckoe mpyUMeHeHue.

13. ®eHos. DEKTPOHHOE U MPOCTPAHCTBEHHOE CTpoeHHe (eHosa. B3auMHoe BiusiHUE
apoOMaTUYeCKOT0 KOJIbI[a ¥ TUJPOKCUILHOM TPYIIIIBI.

14. Xumuueckuve CBOWCTBA (peHONMA KaK (YHKIUSI €ro XUMHYECKOrO CTpPOEHHSs.
bpomupoBanue ¢eHosa (KauecTBeHHasi peaklusl), HUTpOBaHWe (MMKPHMHOBAs KHWC/IOTa, ee
CBO¥iCTBa U IpuMeHeHKe). OGpa30BaHMe OKpaIleHHBIX KOMIIEKCOB ¢ HoHOM Fe®'.

15. [Ipumenenue denona. IlonyueHue eHosa B IPOMBILLTIEHHOCTH.

16. TlosyueHue 3TaHO/Ia OPOKEHUEM TJTFOKO3bI M TUpaTaL[ield ITHUIeHa.

KpuTepuu onjeHKH 0011{1e /I YCTHOT0 OTBeTa
OrneHka «b»:

* OTBeT MOJIHBIM U MPaBWIbHbIM Ha OCHOBAHUM U3yUeHHbIX TEOPHUH;

* MaTepuasl U3JI0KeH B Orpe/ie/IeHHOM JIOTUUeCKOU MoC/ieloBaTe/IbHOCTH, JIUTePaTyPHbIM
SI3BIKOM;

* OTBET CAMOCTOSITE/IbHBIM.

OneHka «4»:

* OTBET MOJIHBIM U MPaBUIbHbINA Ha OCHOBAHUM U3yUeHHbIX TEOPHUH;

* MaTepua/s M3/I0)KeH B OIpe/leJIeHHOW JIOTUUYeCKOW TM0CAe0BaTe/IbHOCTH, TIPU 3TOM
JIOTIYIIIeHbl  /IBe-TPU HECYI[eCTBEHHbIe OIIMOKH, WCIIpaB/ieHHble 10 TpebOBaHHIO
yUHTeJIsl.

Ornenka «3»:

* OTBeT TOJIHbIM, HO TIPU 3TOM JIOMyIl[eHa CYIl[eCTBeHHasi OmMnbOKa WM OTBET Hero/HbIH,

HeCBSI3HBI.
OneHka «2»:

* NP OTBETe OOHApY)KeHO HeNOHWMaHWe YJalliMCSi OCHOBHOTO COZIEpP)KaHUsl yueOHOro
MaTepHasia WA [OMYIIeHbl CYIeCTBEHHbIE OLIMOKM, KOTOpbIE YYAIl[UHCS He MOXKET
WCTIPaBUTh MPU HABOJSIIUX BOMPOCAX YUUTEJIS.

Onenka «1»:
* OTCYTCTBHE OTBeTa.

IIpakTHyeckas pabora
CrnvpTh! (MHCTPYKLIMSA 110 BBINOJTHEHUIO Ha CTp 286).
Lens: ucciepoBaTh Ha IPakTHUKe CBOKWCTBA CIIAPTOB.

KpuTepuu onjeHKa 0011ue /151 BbIMO/THEeHUs MPAKTHYeCKOH PadoThI
5 0a/L/10B:
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paboTa BbIMOJIHEHA TTOJIHOCThIO U TIPABU/IBHO, C/le/IaHbl IIPaBU/IbHbIe HAO/IIOEeHHUS U BhIBO/bI;
9KCITIEPUMEHT OCYILeCTBJIEH I10 I/IaHy C y4eTOM TeXHHMKH 0e30I1aCHOCTH U TIpaBU/ paboThl C
BeIl[eCTBaMU 1 000PYJ0BaHHEM;

TIPOSIB/IEHBI OPraHU3alMOHHO-TPYA0BbIe YMeHus (I10/Iep/KUBAIOTCS YMCTOTa pabouero mecra u
TIOPSIIOK Ha CTOJIe, 9KOHOMHO MCII0/Ib3YIOTCSI PeaKTHBEI).

4 6a/na:

paboTa BBINOJIHEHA IMPABU/IBLHO, Ce/aHbl MTPaBU/IbHBIe HAOIIOeHNsT W BBIBOJbI, HO IPU 3TOM
9KCIIEPUMEHT IIPOBe/ieH He T0JIHOCThI0 MJIM JOTYIIleHbl HeCYI[eCTBeHHbIe OIIMOKK B paboTte c
BellleCTBaMHU 1 000py/[0BaHHEM

3 0asa:

paboTa BbBINO/IHEHA TMPABUIBHO He MeHee ueM HarloJIOBUHY WM JOIyIlieHa CyIleCTBeHHast
ombKa B X0/l 9KCIIepUMeHTa, B 00bsCHeHNH, B 0(OpMJIeHHH PaboThl, B COO/IFOIeHUN TTIPABHIT
TeXHUKHA 6e30I1acHOCTH Tpy paboTe C BelrjecTBaMU UM 000PyZIOBaHKWEM, KOTOPasi MCIIPABJISETCS
110 TpeOOBAHUIO YUUTEIs.

2 basa:

JonyiieHbl e (M Oojiee) CyiiecTBeHHbIe OIIMOKA B XO/ie 9KCIIepUMEHTa, B OOBSACHEeHUH, B
oopmienny paboThl, B COOMIOJEHWM TIPaBU/I TeXHMKM 6e30rmacHOCTH TIpu pabore C
BeIlleCTBaMU ¥ 000Py/[0BaHHEM, KOTOPhIE YUAII[UICsT He MOKeT UCIIPaBUTh JaxKe 10 TpeOOBaHUI0
YUHTEJIS.

1 6amn:

paboTa He BBITIO/IHEHA, Y y4yall[erocst OTCYTCTBYIOT SKCIIePUMEHTaIbHbIe YMEHHSI.

@oH/I TECTOBBIX 3a/JaHUH JI/IA TeKYIIEro KOHTPO/IA 3HAHUH T10 TeMe:
Bbibepume 00uH Npasu/ibHbIX 8APUAHM:

He MoXXeT IB/IATLCA JByXaTOMHBIM CIIMPTOM BeleCcTBO ¢ (hOpMyJI0ii:
C2H402
+C3HgO
C3Hs0>
C4Hs0»

Uuc/10 BTOPUUYHBIX CIUPTOB, uMewiux popmyay CsHi20O, paBHo:
+tABYM

TpEM

UeTbIpéM

MATU

CnupT He 00pa3yeTcs NP B3aNMOJAEHCTBHY C BOJHBIM PacTBOPOM II[eJIOUH C/Ie/[yI0LIero
COeJHeHHA:

1,2 — nubpombyTaH;

+2,2 — nubpombyTaH;

1,3 — qubpombyTaH;

1,4 — nubpombyTaH.

Knacc yryieBo0po/ioB, /1000¥ NMpeCTaBUTEe/Ib KOTOPOro NMPH B3aMMOJEHCTBUH C BOAOH
npeBpaiaercda B CliupT:

a/IKaHBbI;

+a/IKeHhbl,

QJIKUHBI,

aJIKaIieHEbI.
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BelecTBo, yCTOWYHBOE NMPH 00BIYHBIX YCI0BHUSX:
3TEeHOT;

MeTaH/NO;

rponasauos — 2,2

+0yranauon — 2,3.

dopmy/ia coejMHEeHHs1, B MOJIeKyJ/le KOTOPOro y BCex aToMoB yriepoaa SP*- ru6puausanus
3/IeKTPOHHBIX 00/1aKOB:

CH3 — CH (OH) — CHs;;

CH> (OH) — CH (OH) — CH2(OH) ;

CsHs (OH) — CH20H.

Y nepeunc/ieHHbIX BelleCTB:

a) MeTaHoJI;

0) 2,2 — guMeTH/IMpPonaHo — 1;

B) (heno;

r) 2,4,6 — TpUHUTPO(deHO/1 KUC/I0THbIE CBOMCTBA YCU/IMBAKOTCA B PAAY:
a,0,B,T;

+0,a,B,T;

0,a,r,B;

B,T,a,0.

/3 nepeunc/ieHHbIX COeJUHEHUI caMble CHIbHbIe KHC/IOTHbIE CBOMCTBA MPOSBJ/IAET:
+2 — xJiopriponaHon — 1;

2 — bpomrmpormnaHo — 1;

3 — xjopnporiaHos — 1;

3 — 6bpommpomnaHon — 1.

IIpu B3anMopelicTBHH (peHO/1a C OPOMHOM BO/IOM:
BbI/Ie/ISIeTCs ras;

OpomHast Bofja 06ecriBeurBaeTCst

+BbINaZlaeT 0CaZlok;

BHeIIIHWe NIPU3HaKU OTCYTCTBYIOT.

IIpu B3aMMoOAeMCTBUY 3TU/IEHTJIMKOJISA CO CBeXe0CaXK/J6éHHbIM ruipokcusiom meau(1l):
BBIJIe/IIeTCs ras;

0Ca/IOK U3MEHseT L[BeT

+0CaAoK pacTBOPSIETCH,;

BHeIIIHNe [IPU3HAaKU OTCYTCTBYIOT.

OCHOBHBIM MPO/JlyKTOM BHYTPHUMOJIEKY/IAPHOU lerUAPaTaLU 2 — METWIOyTaHo/1a — 2
SIBJISIETCS:

[eHTeH — 2;

2 — MeTuiOyTeH — 1;

+2 — MeTunOyTeH — 2;

3 — MeTwOyTeH — 1.

Pe3opuuH (1,3 — AUrHAPOKCHOEH30/1) BCTYIAET B PAKI[UI0 CO BCEMH BEII|eCTBAMH M3 I'PYIIIILI
Na, NaOH, NaCl;

Clp, Oz, Ca(OH)y;

H>, H>SO4, NaxCOs;
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+Bry, HNO3, H,O.

Tao6una 14
MeToanKa nNpoBeieHHsI KOHTPOJISA
[TapameTpbl METOAUKHU 3HayeHue rapameTpa
[Ipenen nanTeILHOCTU BCErO0 KOHTPOJIA 15 MUHYT
ITocegoBaTe/TbHOCTH BEIOOPA BOIIPOCOB CnyyvaitHas
[IpepiaraeMoe KOJIMYeCTBO BOIIPOCOB 5

Kpurepuu ojeHKU:

-5 0a//I0B BBICTAB/ISETCS CTYZEHTY, KOTOPBIA ITPAaBUIBHO BBITIOJNHAET 5 TECTOBBIX
3a/laHUl;

- 4 6a/1a BLICTAB/ISIETCS CTYZIEHTY, eC/TU TTPABU/ILHO PeIleHo 4 TeCTOBbIX 3a/laHKS.

- 3 6a/1a BLICTAB/ISIETCS CTYZIEHTY, eC/TU MPABU/ILHO PEIeHO 3 TeCTOBBIX 3a/laHus

CamocrosTenbHasi padora
(JomaiHee 3a/jaHue)

§18, ynp.1-5
3afaHus /11 CAMOKOHTPOJIS

1.¥Y kakoro atoma yriepo/ia B MoJsieKysie ¢eHosa OyzeT 3aMellaThCsi aToM BOJIOpPO/ia TpU
B3aMMO/ieicTBUM (PeHoJ1a ¢ opMasiberuoM.

2. UeMy paBHO YKC/I0 HETUOPUIHBIX P — /IEKTPOHOB, 00pa3yIOIUX eAUHYIO Tt — 3/IeKTPOHHYIO
CHCTEMY apOMaTUYeCKoro sifipa B (eHosie?

3. Uemy paBHO YHMCJIO O — CBsI3eld B MOJIeKysie MeTHI0eH30/1a?

4. BemectBo, umetoiijee ctpoerue: C¢H3(OH)2-CH2OH o6paboTay pacTBOPOM TUAPOKCH/ A
HaTpust. UeMy paBHa OTHOCHUTeJIbHasi MOJIEKY/ISIpHAs Macca 00pa30BaBIIerocs OpraHu4eckoro
BelllecTBa?

5. PacrionioxkuTe repeuric/ieHHbIe Bell[eCTBa B Psifi 110 Mepe YCUIeHUS UX KUCJIOTHBIX CBOMCTB.
A) deHno;

b) 2,4,6 — TpunuTpodeHo;

B) sranon.

6. YcTaHOBUTE COOTBETCTBHE MeXy (hOPMYJION BellleCcTBa U ero Ha3BaHUEM:

1) CHsz — CH (OH) — CH (CHs) — CHs A) ¢penon
2) CH2 (OH) — CH (OH) — CH2 — CH3 b) 6yranauon — 1,2

3) CHsz — C¢H4 — CH3 B) 1,4 - tumetnnbeHson
4) C¢Hs — OH I') 3 — metunbyraHomn — 2.

7. 3anmuiuuTe Ha3BaHUe BellleCcTBa X B CxeMe MpeBpalljeHUi:

C2H4 _ +H20, KOH - +C2H50H, H2S04 5 X

8. BribepuTe BellecTBa, C KOTOPHIMU MOXKET pearipoBaTh IJIULIEPUH:
A) xy10poBOIOPO/;

b) ruapokcus kanus;

B) MeTannuueckuil HaTpuij;
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I') xy1op;
[1) a30THas KUCI0Ta;
E) sraHos.

9. [Ipu CKUraHUM OpraHUUeCKOro BelljecTBa Maccoit 3,5 r obpa3oBasochk 4,81 r yryieKucaoro
rasa u 3,94 r Bogel. Onipesienute (pOpMyIy BellecTBa, €C/IM OTHOCUTEe/IbHAS MJIOTHOCTh €ro
I1apoB I10 BO34yxy paBHa 1,1. B oTBeTe 3anuvimnTe Ha3BaHHe BelLleCTBa.

Tema 2.10. Anbaeru/ibl 1 KeTOHbI
KonTpo/mmpyembie KOMIIOHeHTbI: Y ; B2; B3, JIPo 4, JIPo 5, JIPo 7, JIPo 9, JIPo 12
KoHTpo/mmpyemble 3HaHMsI: OIpefie/ieHHe, KaaCcCU(UKALIMIO, HOMEHK/IaTypy, CBOMCTBa,
CTIoCcoObI TIOJTyUeHUsT U TIpUMeHeHHe aJibJierd0B U KeTOHOB;
- Bell[eCTBAa U MaTepuasibl, LIUPOKO HCIO/b3yeMble B TIpaKTHKe: (opManbAeru,
alieTanb/erus, aleToH.

ymeHusd: -00BSICHSATD: peaKHHOHHOﬁ CII0COOHOCTH OpraHUYeCKHUX COQ,E[I/IHEHI/Iﬁ OoT
CTpO€HHA HX MOJIEKYJI; BBITIOJ/IHATD XUMHUeCKUN JKCIIepUMEHT I10 PacCIliO3HaBaHHWIO
Ba)KHEHIINX OpraHN4YeCcKuXx BelleCTB, MOJYYEeHHWIO KOHKPETHLIX BeEIeCTB, OTHOCALUXCA K
N3YyUYE€HHBIM KJIaCCaM COE,E[PIHEHHFI;

Bomnpocsi ans onpoca

1. T'omosnoruyeckue psifibl albeTUA0B U KeTOHOB. [ToHATHE 0 KapOOHUBHBIX COeAUHEHUSIX
2. D/IeKTpOHHOE CTpOeHre KapOOHUTbHOM TPYIIITBL.
3. MI3omepusi 1 HOMEHK/IaTypa a/ib/lerui0B U KeTOHOB.
4. XuMuueckre CBOMCTBA a/ibJErHIOB U KETOHOB. PeakIJMOHHAsi CrOCOOHOCTh KapOOHU/IBHBIX
CcoeMHEeHU.
5. Peakiiuu oKuC/IeHUs ajibJieTU/I0B, KaueCTBeHHbIe Peakl[My Ha ajlbAerugHyro rpymmny. Peakiuu
TIOJIMKOH/IeHCal[uH: 00pa3oBaHue (heH0/10(hopMabAeruaHbIX CMOJI.

KpuTepuu onjeHKH 0011{1e /1A YCTHOT0 OTBeTa
OrneHka «b»:

* OTBET MOJIHBIM U MPaBUIbHbIM Ha OCHOBAHUM U3yUYeHHbIX TEeOPHUH;

* MaTepuas HU3JI0KeH B Orpe/ie/IeHHOU JIOTHUeCKOM T0C/Ie/I0BaTe/IbHOCTH, JIMTepaTypHbIM
SI3bIKOM;

* OTBET CaMOCTOSITeTbHBIN.

OneHka «4»:

* OTBET MOJIHBIM U MPaBUIbHbIM Ha OCHOBAHUM U3YyUeHHbIX TEOPHUH;

* MaTepua/s M3/I0)KeH B OIpe/leJIeHHOW JIOTUUYeCKOW T0CIe0BaTe/IbHOCTH, TIPU 3TOM
JIOTIYIIIeHbl /IBe-TPU HECYI[eCTBeHHbIe OIIWOKHW, WCIIpaB/eHHble 10 TpebOBaHHIO
yUHTeJIsl.

Ornenka «3»:

* OTBeT TMOJIHbIM, HO TIPU 3TOM JIOTyll[eHa CYyIl[eCTBeHHasl OIMOKa WM OTBET HETIOJIHBIMN,

HeCBSI3HBI.
OneHka «2»:

* NP OTBETe OOHApY)KEHO HeMOHWMaHHWe YJalliMCSi OCHOBHOTO COZIEpP)KaHUsl yueOHOro
Marepuasga WM JAOMYIeHbl CYIlleCTBeHHbIe OIIMOKH, KOTOpbIe YUall[Uics He MOXKeT
WCTIPaBUTh MPU HABOSIIUX BOMPOCAX YUUTEJIS.

Onenka «1»:
* OTCYTCTBHME OTBeTa.
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IIpakTHyeckas pabora
Asbieruibl ¥ KeTOHBI (MHCTPYKLIWS 110 BBITIOJTHEHHUIO Ha cTp 287).

Llesb: viccieoBaTh Ha TIPAKTHKe CBOWCTBA a/lbJeTUI0B U KETOHOB.
KpuTtepuu onjeHKa 001iue /s BbINOTHEHUA MPAKTHUYECKOH PadoThI

5 0a/10B:

paboTa BbIMOJIHEHA IMOJIHOCThIO U TIPABU/IBHO, C/Ie/IaHbl IPABU/IbHbIe HAO/IIOEeHHUS U BhIBObI;
9KCIIEPUMEHT OCYIL[eCTBJIEH I10 I/IaHy C yY4eTOM TeXHMKHU 0e30IacHOCTH U TpaBWI paboThl C
BellleCTBaMU ¥ 000Py[0BaHHEM;

TIPOSIB/IEHBI OPraHU3alMOHHO-TPYA0BbIe YMeHus (I10/1ep/KUBAIOTCI YMCTOTa pabouero mecra u
TMIOPSIIOK Ha CTOJIe, 9KOHOMHO MCIT0JIb3YIOTCSI PeaKTHBbI).

4 6a/na:

paboTa BBINOJIHEHA IMPABU/IBLHO, Ce/aHbl MPaBU/IbHBIe HAOIIOeHNsT ¥ BBIBOJBI, HO IPU 3TOM
9KCIIePUMEHT IIPOBeIeH He TI0JTHOCThI0 WJIM [IOITYIlleHbl HeCyI[eCTBeHHbIe OIIMOKU B paboTe C
BellleCTBaMHU 1 000py/[0BaHHEM

3 0asa:

paboTa BBINOJIHEHA TMPABUIBHO He MeHee ueM HalloJIOBHHY W/IM JOMYyiljeHa CyIlleCTBeHHast
ombKa B X0/l 9KCTIIepUMeHTa, B 00bsCHeHNH, B 0(OpMJIeHHH PaboThl, B COO/IFOIEHUN TIPABUIT
TeXHUKHA 6e3011acHOCTH TIpy paboTe C BelrjecTBaMU U 000pyJOBaHKEeM, KOTOpPasi UCIIPAB/ISETCS
110 TpeOOBAHUIO YUUTEIs.

2 basa:

JornyiieHbl e (4 0ojiee) CyIjeCTBeHHbIe OIIMOKM B XO/e SKCIIepUMEHTa, B OOBSICHEeHHH, B
oopmienny paboThl, B COOMIOMEHWH TIpaBHW/I TEXHWKM 0e30MacHOCTH Tpy  pabore C
BeIlleCTBaMU 1 000PY/[0BaHHEM, KOTOPhIE YUAII[UICST He MOKeT UCIIPaBUTh JiaxKe 10 TpeboBaHUI0
YUMTEJIS.

1 6an:

paboTa He BBITIO/IHEHA, Y YUall[erocst OTCYTCTBYIOT SKCIIePUMEeHTa/IbHbIe YMEHHSI.

(I)OH/] TeCTOBbIX 3a/:[aHm71 AJIA TEKYIEro KOHTPoJis 3HAHHUM 110 TeMe:

Bb16epume O00UH npasu/bHblX eapudHm:

K KJ/IaCCy npeae/IbHbIX dAJIbACru/i0B IPUHAJIE)KUT BelljeCTBO COCTABA
CnHZH-ZO

CnH2n+20

+CyH200

CnHZHOZ

BemjectBo cocraBa C:HsO MoxeT OBITH
MHOTI'0aTOMHBIM CITUPTOM

+anberuiom

KHCJIOTOM

MPOCTBIM 3(pUpomM

BemectBo, cTpykTypa Koroporo CH3—C=CH—CH;—CH=0, Ha3bIBaeTcs

CH;3;
2-MeTH/I-5-0KCOTeHTeH-2
+3-MeTu/IneHTeH-2-aab-5
5-MeTunrekceH-4-amab
4-MeTU/IeHTeH-3-a/lb

&5



T'omosiorom OyTaHa/isi ABSAETCSA
+IporaHasb

OyTaHOH

OyraHos-1

OyTaH

H3omepoM OyTaHa/is He AB/IAETCA
OyreH-2-o71-1

OyTaHOH

LUK/T00yTaHO

+M3THUOBBIN 3P

Jlns mponaHaiA XapakTepHa H30Mepus
yIJIepOJHOrO CKesieTa

reoMeTpuyecKast

+MeXKK/1accoBast

Orntrueckast

Cpeau yTBepKieHUU:

A. B KapO0oHW/IbHOM IpyIIe a/JlbAeru/0B 3/IEKTPOHHAs IJIOTHOCTH CBSI3H CMeIleHa K
aToMy yrjepoja.

b. B mosieky/iax ajab/eru/i0B eCTb Helpo4yHas M-CBA3b, —

BEpPHO TOJILKO A

+BepHO TOJILKO b

BepHbI 00a yTBepsK/eHust

o6a yTBep)K/IeHHUsI HeBePHbI

TeMnepaTypa KHUII€eHUA 3TdHA/IAA HU)XKE, Y€M Y 3TdHOJ/I4, IOTOMY YUTO
Yy 3TaHOJIa BbIlI€ MOJIEKY/IAPHAA MdCCd

B MOJIEKYJI€ 3TdHOJIda HET HEHquHOﬁ T-CBA3U

B MOJIEKYJIE 3TdHdJ/Id MeHbIIe aTOMOB BOAODO/Ja

+MeXXy MOJIeKy/1aMU 3TaHa/lsd He O6pa3y}OTCH BOJOPOJHBIE CBA3HU

Yuciio o-cBA3ed B MoJIeKyJle aljeTalab/erufa paBHO
2

3

5

+6

Jns popmanbaerna He xapakTepHbl peakIiui
pucoeJuHeHus

+3aMelleHus

OKHUCJIEHUA

BOCCTaHOBJIEHUA

IIpu HarpeBaHuM aleTa/IbJeru/ia Co CBeXXeoCaKA6HHbIM rujpokcugom meau(Il)
Ha0/1IoaeTcs

+T0sIB/IEHUE )KEITOTO0, a 3aTeM KPaCHOTO 0Cajika

npeBpailjeHre rojayooro ocazka rugpokcuga meau(Il) B uépHeIii

pacTBOpeHHe 0Ca/ika U 00pa3oBaHue rolyboro pacTBopa

pacTBOpeHUe 0CaiKa U 00pa3oBaHKe BaCU/IbLKOBO-CHETO PacTBOpa
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O0Opa3oBaHue «cepe0psHOro 3epKajia» B peaklii ¢ aMMHAYHbIM PacTBOPOM OKCH/IA
cepeOpa /J0Ka3bIBaeT, YTO B MOJIEKYJIe BeIl[eCTBa COJeP>KUTCS

KapOoKcu/ibHast rpyrrna

JIBOVHas CBsi3b Mexxy atomamu C u O

+anpAervuHas rpymmia

aToM yr/iepojia B Sp°-TUOPHUIHOM COCTOSIHUM

ITpu oKHC/IeHNH nponaHasisi o6pasyercs
TrpornaH

IrporaHoJ-1

+IIpornaHoBasi KUC/IoTa

I1poraHoJI-2

C noMoIib0 aMMHAYHOT0 PacTBOpPa OKCH/Aa cepedpa MOXKHO Pa3/IMUMTh PacTBOPbI
MeTaHOoJIa ¥ 3TaHoJ/1a

+3TaHOJIa ¥ ITaHa/Is

arietasibJleruja v rmporaHasis

TJIML[ePYHA U STUJIEHT JTUKOJISI

C rugpokcugom meau(Il) pearupyror o6a BemjecTBa
+T/IMLepUH U TIPOTIaHa/Tb

aleTajbJeruz 1 3TaHosl

3TaHOJI U (DeHOoT

(deHo M hopMasberus,

ITpu BoccTaHOB/IEHUH OyTaHA/IA MO/TyYaeTcst
+6yraHoi-1

OyTaHOBasi KUC/IOTa

OyTaHosI-2

JOyTUMIOBLIN 3¢duUp

Cpeau yTBepKieHUU:

A. Anbaerujpl NposiB/IAIOT C/1a0ble KHC/IOTHBIE CBOMCTBA.

Bb. Anbjeru/ipl, B 0T/IMYHE 0T KETOHOB, J1erKO OKMC/IAITCS, —
BEpPHO TOJILKO A

+BepHO TOJILKO b

BepHbI 00a yTBepsK/eHust

oba yTBep)KIeHHUsI HeBepPHbI

B nenu npespamenuii  CH;—CH>—OH - X - CH3—COOH BemecTtBoM X AB/IsIETCS
CH=CH

CH>=CH>

CH3—CHClI

+CH3—CH=0

B nenu npeppamenuii X — 224"y CH;—CH=0 — 2" , Y

BelecrsaMu X 1 Y COOTBeTCTBEHHO SIB/ISAIOTCA
3THJIEH U 5TAaHOJ
3TaHOJI U YKCYCHAA KHNCJIOTa
+areTu/seH U 3TaHOJ1
dlleTU/IEH U YKCYCHdsA KHUCJ/IOTd
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dopMabaeruj MOXKHO MOJTYYUTh
KPEeKMHI'OM MeTaHa

rujipatauyen aljeTuieHa
+0KHC/IeHeM MeTaHoJ1a
TM/IPOJIM30M XJIOpMeTaHa

Taoauna 15

METO,E[I/IKa NnpoBeaAeHUA KOHTPOJIA

[TapameTpbl METOAMKHU 3HaueHue rapaMeTpa
[Ipenen nanTeILHOCTU BCErO KOHTPOJIA 15 MUHYT
[TocnenoBaTeIbHOCTL BBIOOPA BOIIPOCOB CnyyvaitHas
[IpepiaraeMoe KOJIM4eCTBO BOIIPOCOB 5

Kpurepuu onjeHku:

-5 0a/IoB BBICTAB/SAETCS CTY/EHTY, KOTOPBIA TPAaBU/ILHO BBITIONHSAET 5 TECTOBBIX

3a/laHul;

- 4 6a/1a BLICTAB/ISIETCS CTYZIEHTY, eC/TU MPABUILHO PeIleHo 4 TeCTOBbIX 3a/laHKSI.
- 3 6a/1a BLICTAB/ISIETCS CTY/IEHTY, €C/TU MPABUILHO PEIIeHO 3 TeCTOBBIX 3a/laHus

CamocTosTebHass padoTa
(JomaiHee 3a/jaHue)

§19, ynp.1-5

3afaHus /11 CAaMOKOHTPOJIS

1.YcTraHoBUTe COOTBETCTBUE MeXAy NUCXOAHBIMU BelleCTBaMHU MU OCHOBHBIM IMPOAYKTOM peaKIH

NCXOOHBIE BEILIECTBA

A) CH=C—CHz + H,0O

b) CH3—CH>—CH=0 + Cu(OH)2
B) CH3—CH>—CH=0 + H»

I') CH3—CHOH—CH3s + CuO

[IPOJIYKT PEAKLINN
1) CH3—CH,—CH=0
2) CH3—CO—CHs

3) CH;-—CHOH—CHj3
4) CH3—CH>—COOH
5) CHz— CH,—CH>0OH
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Tema 2.11 Kap0oHOBbIe KHC/IOTHI

KOHTPOJIprEMLIE 3HAHUA: OIlpejejieHue, KJ'IaCCI/I(bI/IKaL[I/I}O, HOMEHK/IATYDY, CBOﬁCTBa,
CII0COOBI IoJyiyueHusd U IIpuMeHeHne Kap6OHOBbIX KHCJIOT;

- BelleCTBa M MaTepUd/ibl, IIMPOKO MHCII0J/Ib3yeMble B TIIPDAKTHKE: OpraHrhydeckue
KHCJ/IOTHI.

ymeHud: -00BSICHSATD: peaKHHOHHOﬁ CII0COOHOCTH OpraHUYeCKHUX COEAI/IHEHI/Iﬁ oT
CTpO€HHA HX MOJIEKYJI; BBITIOJ/IHATD XUMHUeCKUN SKCIIepUMEHT TI10 PaCIliIO3HABAHWIO
Ba)KHEHIIINX OpraHN4yeCcKux BelleCTB, MOJYYEeHHWIO KOHKPETHLIX BeEIeCTB, OTHOCALUXCA K
N3YyUYE€HHBIM KJlaCCaM COE,E[PIHEHHFI;

Bomnpockl Asis onpoca

1. TToHsATHE 0 KapOOHOBBIX KMCIOTaX U UX KIaCCU(UKALIVS.

2. DNeKTPOHHOE U MPOCTPAHCTBEHHOE CTPoeHre KapOOKCU/IbHOU TPYIITIBL.

3. Tomosiornyeckuii psifi TIpeJie/ibHbIX OJIHOOCHOBHBIX KapOOHOBBIX KHCJOT, HX
HOMEeHK/IaTypa U U30Mepusl.

4. MeXMoJIeKy/IsIpHble BOJIOPOJHbIE CBSI3M KapOOKCW/IBHBIX TPYII, WX B/UsSHUE Ha

¢du3nueckre CBONHCTBa KApDOOHOBBIX KMC/IOT.

5. XuMHU4YecKre CBOMCTBA Kap6OHOBbIX KHCJIOT. PeaKL[I/II/I, W/JTFOCTPpUPYIOLYEe KNUC/IOTHBIE
CBOIICTBA U UX CpaBHEHHE CO CBOMCTBaMH HeOpraHN4YeCKUX KUCJIOT.

6. OOpasoBaHue (YHKIIMOHA/NBHBIX TIPOU3BOJHBIX KapOOHOBBIX KHC/IOT. Peakiu
sTepuUKaLi. AHTUAPH/IBI KAPOOHOBBIX KUC/IOT, UX TIOJTyYeHHE U TTPUMEHEHHE.

7. Cnocobbl TmoyueHUs] KapOOHOBBIX KHUCIOT. OTfenbHble TIPeACTAaBUTENIM U MX
3HaueHue. OOIIMe crocoObl TOYUYeHUS: OKMC/IEHWEe alKaHOB, aJKEHOB, MEPBUYHBLIX CITHPTOB,
anbAeruoB.

KpuTepuu omjeHKH 0011{1e /1A YCTHOT0 OTBeTa
OrneHka «b»:

* OTBET MOJIHBIM U MPaBUIbHbIM Ha OCHOBAHUM U3YyUYeHHbIX TEOPHUH;

* MaTepuasl U3JIoXKeH B Orpe/ie/IeHHOM JIOTUUeCKOU MoC/ieloBaTe/IbHOCTH, JIUTePaTypHbIM
SI3BIKOM;

* OTBET CAMOCTOSITE/IbHBIM.

OneHka «4»:

* OTBET MOJIHBIM U MPaBUIbHbIM Ha OCHOBAHUM U3YyUeHHbIX TE€OPHUH;

* MaTepua/s M3/I0)KeH B OIpe/leJIeHHOW JIOTUYeCKOW TM0CIe0BaTe/IbHOCTH, TIPU 3TOM
JIOTIyIlleHbl ZIBe-TPM  HeCyIlleCTBeHHble OILIMOKH, UCTpaB/ieHHble TI0 TpeboBaHHIO
yUUTeJIsl.

Ornenka «3»:

* OTBeT TMOJIHbIM, HO TIPU 3TOM JIOTyll[eHa CYyIl[eCTBeHHasl OIMOKa WM OTBET HeTIOJIHBIMN,

HeCBSI3HBI.
OneHka «2»:

* NP OTBETe OOHApY)KEHO HENOHWMaHWe YJallliMCSi OCHOBHOTO COZIEpP)KaHUsl yueOHOro
MaTepHasia WA [IOMNYIIeHbl CYIIeCTBEHHbIE OLIMOKM, KOTOphIE YYAll[UHCS He MOXKET
WCIIPaBUTh MPU HABOJSIIUX BOMPOCAX YUUTEJIS.

Onenka «1»:
* OTCYTCTBHME OTBeTa.

IIpakTHyeckas pabora
Kap60oHOBbIe KUC/IOTHI (MHCTPYKLIMS 110 BBITIOJTHEHHUIO Ha cTp 288).
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HEJ'ILC HnCc1eJ0BaTh Ha ITPAKTUKE Cl)I/IBI/I‘JECKI/Ie Y XUMHUUEeCKHe CBOMCTBaA Kap6OHOBBIX KHUCJIOT.

KpuTepuu ojeHKH 00111e /I/isl BBIMO/THeHHsI PAKTHYeCKO# padoThI
5 0a//10B:
paboTa BbIMOJIHEHA ITOJIHOCTBIO U TIPABU/IBHO, C/Ie/IaHbI IPABU/IbHbIe HAO/IIOAEeHHUS U BhIBO/bI;
9KCIIEPUMEHT OCYILeCTBJIEH I10 I/IaHy C yYeTOM TeXHHKH 0e30I1aCHOCTH U TpaBW/I paboThl C
BeIl[eCTBaMU 1 000Py/J0BaHHEM;
TIPOSIB/IEHBI OPraHU3alMOHHO-TPYA0BbIe YMeHus (I10/Iep/KUBAIOTCS YMCTOTa pabouero mecra u
TMOPSIIOK Ha CTOJIe, 9KOHOMHO MCIT0JIb3YIOTCSI PeaKTHBbI).
4 6a/1a:
paboTa BBINOJIHEHA TMPABU/IBLHO, C/e/aHbl MTPpaBU/IbHbIE HAOMIOeHNsT W BBIBO/BI, HO TIPH 3TOM
9KCIIEPUMEHT TIPOBeIeH He T0JTHOCThI0 W/IM JIOITYIlleHbl HeCyIl[eCTBeHHbIe OIIMOKU B paboTe C
BellleCTBaMHU 1 000py/[0BaHHEM
3 0asa:
paboTa BBINO/IHEHA TPABUILHO He MeHee ueM HalloJIOBHHY W/IM JOMYyIjeHa CyIlleCTBeHHas
orbKa B X0/l 9KCIIepuMeHTa, B 00bsiCHeHNH, B 0opMJIeHHH PaboThl, B COO/IFOIeHUN TIPABUIT
TeXHUKHA 6e30I1acHOCTH Tpy paboTe C BelrjecTBaMU M 000PyZIOBaHKWEM, KOTOpPasi MCIIPABJISETCS
110 TpeOOBAHUIO YUUTEIS.
2 0asa:
JonyiieHbl e (M 0ojiee) CyijeCTBeHHbIe OIIMOKM B XO/e SKCIIepUMEHTa, B OOBSICHeHHH, B
odopmienny paboTel, B COOMIOJEHMH TIPaBHI TEeXHWKA 0e30MacHOCTH mpu pabore ¢
BeIlleCTBaMU 1 000Py/[0BaHHEM, KOTOPBIE YUAII[UICsI He MOKeT UCIIPaBUTh JiaxKe 10 TpeOOBaHUI0
YUHTEJIS.
1 6amn:
paboTa He BBITIO/IHEHA, Y YUall[erocst OTCYTCTBYIOT SKCIIePUMEeHTa/IbHbIe YMEeHHSI.

(DOH,E[ TeCTOBBIX 3a,E[aHHI>JI AJId TEKYLETO0 KOHTPOJIA 3HAHUH 10 TeMe:

Bbibepume 00uH npagu/ibHbIX 6APUAHM:

DyHKLUMOHAbHAs IPyIia KApOOHOBBIX KUC/IOT Ha3bIBAETCS

KapOOHUTEHOM

TU/IPOKCUIIBHOM

+KapOOKCUTbHOM

CJ1I0)KHO3(VPHOU

PearupyeT ¢ aMMHa4YHbIM PpacTBOPOM OKCHJA cepeOpa, JaBasfg PpeaKI{HIO
«cepeOpsIHOTO 3epKasia», CJIeAyIolasi KHCI0Ta

+MeTaHOBast

3TaHOBast

NajibMUTHUHOBAs

0JIeIHOBast

OOecuBeurBaeT OPOMHYIO BOAY C/IeJyoIiasi KHC/I0Ta
MalbMUTUHOBAs

+0JIeuHOBast

CTeapyHOBast

yKCyCHasl

Ykaxure (popmyJ1y Herpee/IbHON KHC/IOTHI
C15H31COOH
CH3COOH
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HCOOH
+C17H31COOH

C YB&/IMUEHUEM YHC/Id aTOMOB YIVI€EPO/Jdd B M0JIEKY/IdX MPpeAe/IbHbIX 0JHOOCHOBHBIX
KHC/I0T HX PACTBOPHUMOCTD B BOJie

+yMeHbILaeTCs

YBe/IMUNBAETCA

YBe/IMUNBAE€TCA HE3HAUYNUTE/IBHO

He M3MeHAaeTCqa

YKaxute (popMy1y KHCI0ThI, IBJIAIOIIEUCSA a/bJerH/JOKHUC/I0TOU
C17H31COOH

+HCOOH

CH3COOH

C15H31COOH

YKcycHast KHC/I0Ta He pearupyer €0 CJieJylIUM MeTa/1lJIoM
/n
Mg
+Cu
Ca

YKcyCHaﬂ KHC/I0TA He B3aﬂM0ﬂeﬁCTBYET (&
NaHCOs

NazSiO3

NaOH

+CO

HanumuTe ypaBHeHHMe peaKI[UM OKCHJA MarHus C YKCycHOM Kucjorou. OTBer jaiiTe B
BU/le CyMMBbI K03()(HUI[MeHTOB B ypaBHEHHH peaKIuu
+5

EENNE RN

B xo/ie peakijuu 3TepruUKaIUi KapOOHOBBIE KHC/IOThI PearupyoT
C MeTa/l/laMHu

C OCHOBaHUAMU

+CO CriMpTamu

C KUC/IOTaMU

OnenHOBasA KUC/I0TA He B3aUMO/IeUCTBYeT C pacTBOPOM
6poma

+areTraTa HaTpus

TUJPOKCHUA HATpUA

riepMaHraHara Kaaus

Onpepenure BemecTBo X B C/1e/lyI0leH cxemMe NMpeBpallieHUuH:
MeTaHo/1 — X — YKCyCHas KMC/I0Ta

5TUIOpMHAT

3TaHasb

MeTaHaJlb
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+MeTuareTar

MeTo1Ka rpoBeieH!si KOHTPOJIS

[TapameTpbl METOAUKHU 3HaueHue rapaMeTpa
[Ipenen nanTeILHOCTU BCErO0 KOHTPOJIA 15 MUHYT
[TocnenoBaTeIbHOCTL BBIOOPA BOIIPOCOB CnyyvaitHas
[IpepiaraeMoe KO/IM4eCTBO BOIIPOCOB 5

Kpurepuu ojeHKU:

-5 0a//I0B BBICTAB/ISETCS CTYZEHTY, KOTOPBIA ITPAaBUIBHO BBITIOJNHAET 5 TECTOBBIX
3a/laHUl;

- 4 6a/1a BLICTAB/ISIETCS CTYZIEHTY, eC/TU MPABU/ILHO PEIIeHO 4 TeCTOBBIX 3a/JaHUS.

- 3 6a/1a BLICTAB/ISETCS CTY/IEHTY, €C/TU MPABU/IbHO PEIIeHO 3 TECTOBBIX 3ajaHuUs

CamocTosTebHas padoTa
(JomaiHee 3a/jaHue)

§20, ynp.1-18
3afaHus /11 CAMOKOHTPOJIS

1. M30bITOK MypaBbUHOUM KHUCIOTHI mpopearvpoBan ¢ 200 r 6,1%-Horo pacTtBopa CU/IMKaTa
HaTpusi. OripefiesinuTe Maccy oOpa3oBaBIIerocs ocazka.

2. B xope peakuuu 46 T YKCyCHOM KHCIAOTBI € 46 T 3TaHona B TIPUCYTCTBUU
KOHLIEHTPUPOBAHHOM CEpPHOM KHUC/IOTHI 00pa3oBanock 54 r stumarerata. OmnpezienuTe BBIXO[,
peakL1u 3TepupUKaLu.

3. Cmechb rugpokapboHaTa HaTpusi U KapboHaTa HaTpus TMOJHOCTBIO rpopearypoBana ¢ 300 r
14%-Horo pacTBopa YKCyCHOW KUCJIOTHI. [1pu 3TOM BhiZeunock 11,2 i (H.y.) ra3a. Onpezenute
MaCCOBYO /I0JTF0 KapOoHaTa HaTpUs B UCXOJHOU CMecH

Tema 2.12. IIpou3BoHbIe KAPOOHOBBIX KHC/IOT

KoHTpo/iupyeMble 3HaHHUSA: OIpefie/ieHHe, KIacCU(UKaLMI0, HOMEHK/IaTypy, CBOMCTBa,
criocoObl TIOJTyUeHus: U TIpUMeHeHue C/I0XKHBIX 3(UpOoB;

- BellleCTBa M Marepuasbl, IIMPOKO MCII0/Ib3yeMble B TPAaKTUKe: YKUPbl, Mblla U
MOIOLIIMEe CPe/ICTBa;

ymeHusd: -00BSICHSATD: peaKHHOHHOﬁ CII0COOHOCTH OpraHUYeCKHX COGAI/IHEHI/Iﬁ oT
CTPOEHHA UX MOJIEKYIT;

Bonpocsl Asis onpoca

1.CTpoeHre ¥ HOMeHK/JAaTypa CJOXXHBIX 3(UPOB, MeXKIaccoBas W30MepUst C
KapOOHOBBIMU KUC/IOTaMHU.

2. CriocoOblI TIOTyYeHHUsT CIIOKHBIX 3pupoB. OOPaTUMOCTb peakluy 3Tepr(UKalu H
(akTOopBbI, BAUSIOLIME HA CMellleH e PaBHOBeCHSI.

3. OOpasoBaHue C/0XKHBIX N0OMM3¢GUpoB. [lommatuneHrepedranar. JlaBcaH Kak
rpe/iCTaBUTe/b CHHTETUYECKUX BOJIOKOH.

4. X¥MHAYeCcKye CBOMCTBA U TIPUMeHeHre CJI0KHbBIX 3()MPOB.

5. JKuphI Kak c/io>kHble 3(DUpHbI TAULepUHa.
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6. Kap6OHOBI->Ie KHCJ/IOTBI, BXOJdlixe B COCTdB >KHPOB. 3aBHCUMOCTD KOHCHCTeHLIMK1
JKHUPOB OT UX COCTdBd.

7. XyMHuueckre CBOMCTBA JKUPOB: TUAPOJIN3, OMbUIEHUE, TUAPHUPOBAHHE. buonornueckas
POJIb X)KMPOB, UX HC(CIIOJ/Ib30BaHKE B 61->ITy U IIPOMBILIJIEHHOCTH.

8. Conu KapOOHOBBIX KACIOT. Mblja.

9. Crioco0bl TOyyeHHUs] COJIeii: B3aUMOJelCTBHe KapOOHOBBIX KHC/IOT C MeTa/UlaMy,
OCHOBHBIMH OKCH/IJaAMU, OCHOBAHHUSIMH, COJISIMU; IIIeJI0YHOM TMPOJIU3 CJI0XKHBIX 3(PUPOB.

10. XuMurueckde CBOKHCTBA cCojieli KapOOHOBBIX KHCJ/IOT: TH/POJIM3, PEAKLIMA WOHHOTO
oOmeHa.

11. Mbuia, cymHOCTb Moroljero geicrBus. OTHOILIEHHWe MbUIa K JKeCTKOM BOJe.
CuHreTnyeckue moroigue cpegcrsa — CMC (meTepreHTsl), UX IPeUMYLL[eCTBa U HEJIOCTaTKU.

12. TlonyueHue cnOXHBIX >(UpoB peakuuer stepudukaru. CroxkHble 3(QUpPLI B
NIpUpOJie, UX 3HaueHue. [IprMeHeHne CJI0’KHBIX 3(PUPOB HAa OCHOBE CBOWCTB.

13. Kupsl Kak cioxxHble 3¢upsl. Knaccugukanys )KupoB. XUMUUecKre CBOMCTBA )KUPOB:
TU/IPOJIN3 Y TU/IPUPOBaHME XUJKUX KUPOB. [IpriMeHeHe >KMPOB Ha OCHOBE CBOMCTB. Mblia.

KpuTepuu onjeHKH 0011{1e /1A YCTHOTO OTBeTa
OrneHka «b»:

* OTBeT MOJIHBIM U MPaBUIbHbIM Ha OCHOBAHUM U3YyUYeHHbIX TEeOPHUH;

* MaTepuasl U3JI0XKeH B Orpe/ie/IeHHOM JIOTUUeCKOU MoC/ieloBaTe/IbHOCTH, JIUTEPAaTyPHbIM
SI3BIKOM;

* OTBET CAMOCTOSITE/IbHBIM.

Onenka «4»:

* OTBET MOJIHBIM U MPaBWIbHbIM Ha OCHOBAHUM U3yUYeHHbIX TE€OPHUH;

* MaTepua/l M3/I0)KeH B OIpe/leJIeHHOW JIOTUUYeCKOW TM0Cae0BaTe/IbHOCTH, TIPU 3TOM
JIOTIYIIIeHbl /IBe-TPU HECYI[eCTBEHHbIe OIIMOKH, WCIIpaB/ieHHble 10 TpebOBaHHIO
YUHTeJIsl.

Ornenka «3»:

* OTBeT TMOJIHbIM, HO TIPU 3TOM JIOTyIll[eHa CYyIl[eCTBeHHasl OIMOKa WM OTBET HeTIOJIHBIMN,

HeCBSI3HBI.
OneHka «2»:

* NP OTBETe OOHApY)KeHO HeNOHWMaHWe YJalliMCSi OCHOBHOTO COZIEpP)KaHUsl yueOHOro
MaTepHasia WA JIOMYIIeHbl CYIeCTBEHHbIe OLIMOKM, KOTOphIE YYall[UHCS He MOXKET
WCIIPaBUTh MPU HABOJSIIUX BOMPOCAX YUUTe/IS.

Onenka «1»:
* OTCYTCTBHE OTBeTa.

(DOH,E[ TeCTOBBIX 3a,E[aHHI>JI AJId TEKYLLETO0 KOHTPOJIA 3HaHUI 110 TeMe:

Bbibepume 00uH npasu/ibHbIX 8apUAHM:

B3aumojelicTBHe IPONMOHOBON KMC/I0ThI C 3TWIOBBIM CIUPTOM Ha3bIBaeTCs peaKijueu:
rujipaTaryy,

+3TepudrKaLuu,

TU/IPUPOBaHus,

HelTpaau3aLuu.

COEAI/IHEHI/IE KaKoM CTPYKTYPbI MO>KHO OTHECTH K BOCKdAM:
CH3COOC;6H33,
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+C15H31CO0C16H33,
C15H31CO0OC,H:s,
CH»=CH-COOC3Hj.

CooTHecure:

THII BellleCTBa: dbopmyna:

1) cnoxxHbIM 3¢up, a) CH>-O-CO-Ci7Hzs
2) BOCK, CH-0O-CO- C17H3s
3) xup, CH»-O-CO- C17H3s
4) MbLJIO. 6) CisH31COOC;gH37,

B) C17H35COQONa,
r) CH3-COOCHs.
6. CooTHecure:

HCXO/HbIe BellecTBa: THUTI peaKLIUu:

1) C17H33COOH + Hy —

2) CH3-CH»-COOH + CH3OH - a) OMblIeHUe,

3) CH2-O-CO- C17Hz3 0) ruzapo/n3,
CH-O-CO- Ci7H3s + 3 NaOH - B) 3TepUdUKaLus,
CH2-O-CO- C17H33 I') TUApHUPOBaHUe.

4) CH3COOC4Hg + H,O -

I'omMo/10roM MypaBbHHOMN KHC/IOTHI SIBJIIETCS KHC/IOTA:
0JIeHOBaH,
I11aBeJieBas,
+Mac/isgHas
OeH30MHa.

MonsipHass Macca mpe/ie/IbHON OJAHOOCHOBHOW Kap0OHOBO# KHC/IOTHI paBHa 284 r/Mosib.
Yuc/10 aTOMOB yr/iepo/ia B 3TOH KHC/I10Te PaBHO:

15,

16,

+17

Kakoe 13 BeljeCTB NMPOAB/IsieT Han0o/1ee CHIbHbIE KMC/IOTHbIE CBOWCTBA:

+HCOOH,

CH3-COOH,

CH3-CH>-COOH

CH3-CH>-CH>-COOH.

PeaKHHEﬁ 3Tepnqm1(aunn Had3bIBAeTCA B3aI/IMO]I[EI71CTBI/Ie:
KHCJIOTHI CO IIe/I0YBI0

+KUCJIOTBI CO CIIUPTOM,

KHCJIOTHI C I'a/IOr€éHaMH,

KHCJIOTBI C MeTaJ/IJlaMH.

CooTtHecure:
THII Bell|ecTBa: NMpHPoja BellecTBa:
a) CI0XKHbIe 3(UPHI IIMLePUHA U BBICIINX
1) Bocky, KapOOHOBBIX KMCJIOT,
0) cioxHbIe 3(UPBI BBICIIMX KApOOHOBBIX
2) >KUpBI, KWCJIOT U BBICIIMX CITUPTOB,
B) HaTpUeBble U KasleBble COJIU BBICIIUX
3) MbL1a KapOOHOBBIX KUCJIOT,
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T') POU3BO/IHbIE KAPOOHOBBIX KHUC/IOT, B KOTO-
4) c/io>KHbIe 3(UPHI. PBIX aTOM BO/IOPO/ia KAPOOKCUTLHOM TPYIIIThI
3aMellleH Ha YIJIeBO/I0PO/IHbIN pajikKall.
CooTHecuTe:
HMCXO/IHBIE BellecTBa: THUI PeaKiu:
1) CH3-CH>-COOCH3 + H.O -
2) CH>-O-CO-C17Hzs

CH-O-CO-Cy7Hzs + 3KOH - a) OMbL/IEHHE,

CH»-O-CO-C17H3s 6) ruzpupoBaHue,
3) CH»-O-CO-C17H33 B) 3TepuuKaLys,

CH-O-CO-Cy7H3zs + 3 Hz - T') TUJIPOJIU3.

CH>-O-CO-C17H33
4) CH3-COOH + CoHsOH -

Kakoe 13 BellleCTB BbINaaeT U3 001ero paja:
TpUOJIeaT I/IMLepHHa,

+TPUHUTPAT I/IL€PUHA,

TpUCTeapaT I/IMLeprHa,

TPUIAbMUATAT IJIAL[ePHHA.

I'uAp0/IM30M JKHPOB MOJIyYal0T KHC/IOTY:

YKCYCHY1O,

6eH301iHY1O,

11]aBesieByto,

+CTeapyHOBYIO.

MoJisipHasi Macca mpe/ie/IbHOM OJJHOOCHOBHOM Kap0OHOBOH KHCJIOTHI paBHa 256 r/Mosib.
Yuc/10 aTOMOB yrjiepojia B 3T0H KHC/I0Te PaBHO:

+15,

16,

17,

18.

MeTo/1MKa NPOBe/IeHHsI KOHTPOJISI

[TapameTpbl METOJUKU 3HaueHHe napameTpa

[Ipenen nanTe/ILHOCTU BCETO KOHTPOJIS 15 MUHYT

[TocneoBaTeIbHOCTL BBIOOPA BOIIPOCOB CnyuaiiHas

Hpe,qnaraeMoe KOJIM4UeCTBO BOIIPOCOB 5

Kpurepuu o1jeHKH:

-5 0a/VIOB BBICTAB/ISETCS CTYZEHTY, KOTODBIM IIPaBU/IBHO BBITIOJHSET 5 TECTOBBIX
3a/laHUl;

- 4 6a/1a BLICTAB/ISIETCS CTYZIEHTY, eC/TH TTPABU/ILHO PEIIeHo 4 TeCTOBbIX 3a/laHKS.

- 3 0as11a BBICTABJISIETCS CTY/IEHTY, €C/TH MPAaBU/IbHO PeIIeHO 3 TeCTOBBIX 3aJaHus

CamocrosTenbHasi padora
(JomaiHee 3a/jaHKe)

§21, ynp.1-12
Tema 1.9.1 AMuHBI

KoHTpo/lupyeMble 3HaHHUA: OlpeZeneHNe, KiacCH(UKalMo0, HOMEHK/IATypy, CBOWCTBA,
CIIOCOOBI MOJTyUeHUs ¥ TIPUMeHEeHKe YTIeBO/IOB;
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- BellleCTBA M Marepuasbl, LIMPOKO MWCIO/b3yeMble B TIPAKTHKe: IJI0K03a, (PYKTO3a,
KpaxMarsl, caxapo3sa, Lie/IIr0/103a;

ymeHusd: -00BICHATD: P€aKIIMOHHYIO CIIocobHOCTE OPraHUYeCKUX COE'E[I/IHEHI/Iﬁ oT
CTpO€HHA HX MOJIEKYJI; BBITIOJ/IHATD XUMHUeCKUN JKCIIepUMEHT 110 PacCIliO3HaBaHHWIO
BaKHEHIINX OpraHN4yeCcKux BelleCTB, MOJIY4YeHHWIO KOHKPETHLIX BeEIeCTB, OTHOCALUXCA K
N3YUE€HHBIM KJlaCCaM COE,E[PIHEHHFI;

Bomnpocs! As1s onpoca
1. IousTHe 06 yrneBojax. Knaccudukaius yrieBoZioB. MoHO-, JU- U TO/MCaxapyjpbl,
TIpeJiCTaBUTeNN KaXK/I0U IPYIIIbI YTIeBO/JOB.
2. buosioruueckas poJib YrJjieBo/IOB, X 3HaueHUe B )KU3HU UesloBeKa U 0011jecTBa.

3. MoHocaxapugpl. CrTpoeHrMe U ONTHYeCcKass W30Mepusi MoOHOcaxapuzoB. Ux
K/1accrurKaLus 1o YMC/Iy aTOMOB yryiepo/ia v pupo/ie KapOOHUIBHOM TPYIIIbI.

4. @opmynbl Oumiepa ¥ Xeyopca i U300pakKeHHsT MOJIEKYJT MOHOCAxXapH/OB.
OTHeceHre MOHOCaxapuJoB K D- u L-psny. BaxkHeliive npecTaBUTe/Id MOHO3.

5. ['toko3a, cTpoeHUe ee MOJIEKY/IbI U (pr3nUecKre CBOMCTBa. TayToMmepus.

6. XuMHueckre CBOMCTBA TJIOKO3bI: peaklud T0 anbAeruAHOMN rpymrme («cepeOpsHOTo
3epKajsia», OKHCIeHHWe a30THOM KHUCIOTOM, THUApPUpOBaHMe). Peakijuu TJIIOKO3bl  Kak
MHOT0aTOMHOT'O CIMPTa: B3aUMOJENCTBHeE T/ItOKO3bl C rujpokcuzoM Meau(Il) npyu KomHaTHOM
TeMIlepaType U HarpeBaHUU.

7. Pa3nuuHble TUTBI OpoykeHUSs (CITUPTOBOE, MOJIOUHOKHKC/IOe). ['/lloKo3a B TpHUpOJe.
Buosiornueckasi po/ib ¥ IpyUMeHeHue TJIFOKO3bI.

8. ®pykro3a Kak u3omep I/H0KO3bl. CpaBHeHHe CTPOEHUsI MOJIEKY/Tbl U XUMHUYECKUX
CBOMCTB I'/TFOKO3bI U PpyKTO3bl. DPYyKTO3a B IPHUPO/JiEe U ee OUoIorudeckast poJib.

9. [ucaxapugpl. CrpoeHwe  aucaxapugoB. Croco®  cOwIeHeHHWs  LIUKJ/IOB.
BoccraHaBnuBaroillie M HeBOCCTAHAB/MBAlOL[Me CBOMCTBA [JMCaxapy/0B KaK C/e/ICTBUe
COuJIeHeHUs 1UKI/Ia.

10. CrpoeHue U XUMHUECKHe CBOMCTBAa Caxapo3bl. TexXHOJOrhuYecKre OCHOBBI
TPOU3BO/ICTBA Caxapo3bl. JIaKT03a ¥ Ma/ibT03a KakK M30Mephbl Caxapo3bl.

11. TTosmmcaxapugpl. Obliiee cTpoeHue mosMcaxapugoB. CTpoeHre MOJIeKY bl Kpaxmaria,
amMusI03a U aMUIONeKTHH. Pu3nueckre CBOMCTBA Kpaxmaja, ero HaxoX/eHue B TIPUpoJe U
Ouosiornueckasi posib. ['JIMKOTeH.

12. Xumuueckue cBoicTBa Kpaxmasna. CTpoeHue 3/leMEHTapHOTO 3BeHa LieJUIF0JIO3bI.
BnusiHve cTpoeHHsi TIOMMEPHOM LieMu Ha ¢u3Mueckue W XMMUYeCcKde CBOWMCTBA LIeJUIHO/IO3bI.
I'vaponu3 1enroio3sl, 06pa3oBaHUe CI0XKHBIX 3(UPOB C HEOPraHUUeCKUMU W OpraHuueCcKuMHu
KHCIOTaMH.

13. ITonsaTue 06 HNCKYCCTBEHHBIX BOJIOKHAX: aHETaTHbIﬁ I1eJiIK, BHMCKO3d. HaXO)KAEHI/Ie B
rnpupoje u Ouosioruueckas POJIb LI€JITFOJIO3BI. CpaBHEHI/Ie CBOMCTB KpaxmMadJjia U Le/IJTFOJIO3bI.

KpuTepuu omjeHKH 0011{1e /1A YCTHOT0 OTBeTa
OrneHka «b»:
* OTBET MOJIHBIM U MPaBUIbHbIM Ha OCHOBAHUM U3yUYeHHbIX TEeOPHUH;
* MaTepuas U3JI0KeH B Orpe/ie/IeHHOM JIOTUUeCKOW MoC/ieJoBaTe/IbHOCTH, JIMTepaTyPHbIM
SI3LIKOM;
* OTBET CAMOCTOSITE/IbHBIM.
OneHka «4»:
* OTBET MOJIHBIM U MPaBUIbHbIM Ha OCHOBAHUM U3yUeHHbIX TeOPHUH;
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* MaTepua/s M3/I0)KeH B OIpe/leJIeHHOW JIOTUUYeCKOW I0C/e0BaTe/IbHOCTH, TIPU 3TOM
JIOTIyIlleHbl  ZIBe-TPM HeCyIlleCTBeHHble OILIMOKH, UCIpaB/ieHHble TI0 TpeboBaHHIO
yUuTeJIsl.

Ornenka «3»:

* OTBeT TMOJIHbIM, HO TIPU 3TOM JIOTyll[eHa CYyIl[eCTBeHHasl OIMOKa WM OTBET HeTIOJIHBIMN,

HeCBSI3HBIH.
OneHka «2»:

* NP OTBETe OOHApY)KEHO HENOHWMaHHWe YJalliMCSi OCHOBHOTO COZIEpP)KaHUsl yueOHOro
MaTepHasia WA [OMYIIeHbl CYIeCTBEHHbIE OLIMOKM, KOTOpbIE YYall[UMCs He MOJXKET
WCTIPaBUTh MPY HABOJSIIIMX BOIMPOCAX YUHUTe/IS.

Onenka «1»:
* OTCYTCTBHE OTBeTa.

ITpakTHyeckas padora Ne 6
YryieBo/ibl (MHCTPYKLMS 10 BbITIOJTHEHUO Ha cTp 290).

Llesb: viccienoBaTh Ha TPakTHKe (DU3MUECKHe W XUMHUYEeCKHWe CBOWCTBA TJIFOKO3bl, Caxapo3bl,
Kpaxmara.

KpuTepuu onjeHKa MPpaKTHYeCKOH padoThI

5 0a/10B:

paboTa BbIMOJIHEHA ITOJHOCThIO U TIPABU/IBHO, C/Ie/IaHbl IPABU/IbHbIe HAO/IIOAEeHHUS U BhIBO/bI;
9KCIIEPUMEHT OCYIL[eCTBJIEH I10 I/IaHy C y4eTOM TeXHMKHM 0e30IacHOCTH U TpaBU paboThl C
BeIl[eCTBaMU 1 000Py/J0BaHHEM;

TIPOSIB/IEHBI OPraHU3alMOHHO-TPYA0BbIe YMeHus (I10/Iep)KMBAIOTC YKCTOTa pabouero Mecra u
MOPSIIOK Ha CTOJIe, 9KOHOMHO MCIT0JIb3YIOTCSI PeaKTHBbI).

4 6a/1a:

paboTa BBIMOJIHEHA TMPABU/IBLHO, Ce/aHbl MTPaBU/IbHBIE HAOIIOJeHNsT ¥ BBIBOJbI, HO IPU 3TOM
9KCITIePUMEHT TIPOBeIeH He T0JIHOCThI0 WM JIOIYIleHbl HeCyI[eCTBeHHbIe OIIMOKU B paboTte C
BellleCcTBaMHy 1 000py/[0BaHHEM

3 0asa:

paboTa BbINO/IHEHA TPABUIBHO He MeHee ueM HalloJIOBHHY W/IM JOMYyIjeHa CyIlleCTBeHHas
ombKa B X0/l 9KCTIIepUMeHTa, B 00bsCHeHNH, B 0(OpMJIeHHH PaboThl, B COO/IFOIEHUN TIPABUIT
TeXHUKHA 6e30r1acHOCTH Tpy paboTe C BeillecTBaMU U 000pymOBaHKEM, KOTOpPasi UCIIPABJISETCS
110 TpeOOBAHUIO YUUTEIs.

2 ba/a:

JonyiileHbl e (M 0ojiee) CyIjeCTBeHHbIe OIIMOKM B XO/e SKCIIepUMEHTa, B OOBSICHeHHH, B
odopmrienny paboThl, B COOMIOJEHMM TIPaBU/I TeXHMKM 6e30racHOCTH TIpu pabore C
BeIlleCTBaMU 1 000Py/[0BaHHEM, KOTOPhIE YUAII[UICST He MOKeT UCIIPaBUTh JiaxKe 10 TpeboBaHUI0
YUHTEJIS.

1 6amn:

paboTa He BBITIO/IHEHA, Y YUall[erocst OTCYTCTBYIOT SKCIIePUMEeHTa/IbHbIe YMEHHSI.

@DOoH/ TECTOBBIX 3a/IaHUH [I/IsI TEKYIIIEro KOHTPOJISI 3HAaHUH 110 TeMe:
Bbibepume 00uH Npasu/ibHbIX 8APUAHM:

MonekyasapHas ¢popmy/ia KieT4yaTKu
C6H1206
(C5H804)n
(C5H1005)n
+(C6H1005)n
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Kakoi cBf3b10 CoOelMHEHbI 0CTaTKHU ABYX MOHOCAXapH/J0B B MOJIeKyJle Ancaxapuja
[MenrtugHOM

+I'nuko3uaHOM

BogopogHoit

Makpospruueckou

Ji/isi MOHOCaxapu/i0B XapaKTepHbI CBOMCTBa
I110xas pacTBOPUMOCTE B BOJie

Boicokue Temnieparypsl I1aB/eHUs

+CraiKuii BKyC

Bce BepHO

K BoccTaHaB/1MBawIMM ACaxapU/iaM He OTHOCUTCSA
+Caxaposa

MarnbTo3a

Lenmntosiosa

JlakTo3a

3abosieBaHKe caxapHbIM /[1a0eTOM BbI3BaHO MOBBIILIEHHEM CO/leP)KaHHEM B KPOBH
Caxapo3ssl

Pri603b1

+I" 110K 0361

DpyKTO3BI

YeM MOXKHO OT/IMYUTDH IJIFOKO03Y 0T GPYKTO3bI
Xnopugom xesne3sa (III)

PackaneHHo¥ MeIHOM TIPOBOJIOKOM

bpomHol Bofon

+Peakuyeli cepeOpsIHOTO 3epKasia

W3 yKa3aHHBIX yIJ/IEBO/IOB He OKHC/IIETCS aMMHAYHbIM PacTBOPOM OKCH/Ia cepedpa
I'moko3a

ManbT03a

JlakTO3a

+Caxaposa

B MosieKyJie caxapo3bl 0CTaTOK IJIFOK03bI CBA3aH C 0CTaTKOM:
TJIFOKO3bl

+(pyKTO3BI

rajaakTo3bl

MaJibTO3bl

HPI/I OﬁpaBOBaHI/II/I I.[HKI[PI‘-IECKOﬁ (l)OprI IVINKO03bl IPUHHUMAET y4d(THE TIAPOKCH/IbHAsA
rpyiiiia npu yrjiepogdaomM arome:
2
C
C3
C4
+C°

DpyKTO3a ABIACTCH:
anbAerufoCrnupTom
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+KeTOHOCITUPTOM
OKCUKHUCJIOTOU
MHOTI'0aTOMHBIM CITUPTOM

Ilpu HarpeBaHuu pacTBopa IJII0K03bI ¢ THAPOKcHAOM Meau (1I):

obpa3syeTcst IpPKO-CUHHUM PacTBOP

BBI/IEJISIeTCS Ta3

+BBINa/IaeT KPaCHO-OYPbI 0Ca/i0K

Ha CTeHKax MpoOupKu oOpa3yeTcst cepeOpUCThI HalmeT

Ha3BaHue npouecca, mpoTeKarwiiero o ypaBHeHUIo:
CeH1206 —» 2 C:H50H + 2CO>

+6po>keHMe

dboTocuHTE3

JeKapboKCUTUpOBaH1e

TJIMKOJTU3

Kakwue u3 MNpUuBe€A€HHDbBIX TEDMHUHOB OTHOCATCA K (l)pyKTo3e:

1. Anppernpocnupt 2. Kerociupt 3. Ilento3a 4. I'ekco3a 5. MoHocaxapup 6.

JAucaxapup
1,3,5

+2,4,6

2,3,5

2,4,5

Kakue cBojiicTBa (l)pyKT03LI MOATBEPXXK/AdET IOABJ/ICEHHE APKO CHHEro nBeTa B pdaCTBOpE

¢pyxTo38I C rUAPOKCUAOM meau (II)?
AnbperviHbie

KeTtoHHbIe

+CnupToBble

KucnotHeie

Jucaxapujom siB/ISeTCA:
dbpykTO3a

KJ/leTJaTKa

Kpaxmail

+caxapo3sa

MeTo1Ka rpoBejieHusi KOHTPOJIS

[TapameTpbl METOJUKU

3HaueHMe TlapaMeTpa

[Ipenen nanTe/ILHOCTU BCErO KOHTPOJIA 15 MUHYT
[TocnenoBaTeIbHOCTL BBIOOPA BOIIPOCOB CnyuvaitHas
[IpepiaraeMoe KO/1M4eCTBO BOIIPOCOB 5

Kpurepuu onjeHku:

-5 0a//I0B BBLICTAB/ISETCS CTYZAEHTY, KOTOprﬁ IMMPpaBHUJIbHO BBITIOJ/IHAECT 5 TeCcTOBBIX

3a/laHUl;

- 4 6a/1a BLICTAB/ISIETCS CTYZIEHTY, eC/TU MTPABU/ILHO PEIleHo 4 TeCTOBBIX 3a/laHKS.
- 3 0as1/1a BBICTABJISIETCS CTY/IEHTY, eC/TH MPAaBU/IbHO PelieHo 3 TeCTOBBIX 3aJaHus

CamocrosTenbHasi padora
(JomaiHee 3a/jaHue)
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§22, ynp.1-6
§23, ynp.1-11
§24, ynp.1-5

Tema 2.13. AMUHBI

KoHTpo/lMpyeMble 3HaHHUSA: OlpeZieneHNe, KiacCH(UKaLMo, HOMEHK/IATypy, CBOMCTBA,
CIIoCoObI MOJTyUeHHsI ¥ TIPUMeHeHe aMUHOB;
- BeIIleCTBa U MaTepHaJibl, IIMPOKO UCII0/Ib3yeMble B ITPAKTHKe: aHU/IUH;

ymeHusd: -00BSICHATD: PeaKIIMOHHYIO CIIocoOHOCTE OpPraHU4YeCKUX COEAI/IHEHI/Iﬁ oT
CTpO€HHA HX MOJIEKYJI; BBITIOJ/IHATD XUMHUeCKUN SKCIIepUMEHT TI10 PacCIliO3HaBaHHWIO
BaKHEHIINX OpraHN4YeCKuXx BeIleCTB, MMOJIYYEHHMIO KOHKPETHBIX BEIIeCTB, OTHOCALIUXCA K
N3YUE€HHBIM KJlaCCaM COE,E[PIHEHHFI;

Bomnpocsl Ass onpoca

1. Knaccudukaiysa u uzomepusi aMuHOB. [ToHATHe 00 amMuHax. [TepBUYHBIE, BTOPHYHBIE
U TpeTHuHble amMuHbL. Kraccudukalys aMUHOB TI0 THITy YTJIEBOJOPOJHOTO pajvKaaa U UUCTy
aMHHOTPYIIT B MOJIEKYJIE.

2. Tomonorvueckue psifbl TpeAebHbIX anu(haTHUECKUX M apOMaTHUeCKHUX aMHHOB,
W30MepuUsi 1 HOMEHKJIaTypa.

3. XUMHUeCKHe CBOWCTBAa aMMHOB. AMUHbBI KaK OPraHMUeCKHe OCHOBAHHS, UX CPaBHEHUE
C aMMHAKOM U ZIPYTMMUA HEOPraHUUeCKUMH OCHOBaHUSIMH.

4. CpaBHeHHE XUMHUECKHUX CBOWMCTB anuGaTUUeCKUX M apoOMaTMUeCKMX AaMHHOB.
OO6pa3oBaHue aMH/IOB.

5. [IpumeHeHue ¥ MIoTydeHre aMUHOB. [TonyyeHre aMuHoB. PaboTel H.H.3uHuHa.

KpuTepuu onjeHKH 0011{1e /I YCTHOT0 OTBeTa
OrneHka «b»:

* OTBET MOJIHBIX U MPaBWIbHbIN Ha OCHOBAHUM U3yUeHHbIX TeOpHi;

* MaTepuas U3JI0KeH B Orpe/ie/IeHHOU JIOTUUeCKOM TI0C/Ie/I0BaTe/IbHOCTH, JIMTepaTyPHbIM
SI3BIKOM;

* OTBET CAMOCTOSITE/IbHBIM.

OneHka «4»:

* OTBET MOJIHBIM U MPaBUIbHbIM Ha OCHOBAHUM U3YyUeHHbIX TEOPHUH;

* MaTepua/s M3J/I0O)KEH B OIpe/ie/ieHHON JIOTUUeCKOW TMOC/ae[0BaTe/IbHOCTH, TP 3TOM
JIOTIYIIIeHbl /IBe-TPU HECYI[eCTBEHHbIe OIIMOKH, WCIIpaB/ieHHble 10 TpebOBaHHIO
yUHTeJIsl.

Ornenka «3»:

* OTBeT TMOJIHbIM, HO TIPU 3TOM JIOTyll[eHa CYyIl[eCTBeHHasl OIMOKa WM OTBET HeTIOJIHBIMN,

HeCBSI3HBI.
OneHka «2»:

* Mpy OTBeTe OOHapy)KeHO HeNOoHWMaHWe YyJalllUMCs OCHOBHOTO COJiep>KaHUs yueOHOTOo
MaTrepuasga WM JAOMYIeHbl CYIlleCTBeHHbIe OIIMOKH, KOTOpbIe YUall[Uics He MOXKeT
WCIIPaBUTh MPU HABOJSIIUX BOMPOCAX YUUTEJIS.

Onenka «1»:
* OTCYTCTBHME OTBeTa.
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@DOoH/I TECTOBBIX 3a/laHUH [I/IsI TEKYIIIEro KOHTPOJISI 3HAaHUH T10 TeMe:
Bbibepume 00uH Npasu/ibHbIX 8APUAHM:

Oo6uas opmy.ia npeeIbHBIX AMTH(PATHUECKHX AMUHOB:
CnH2n+2N

CnH2n+3N

+CnH2n+1NH2

CnH2n+4N

AToM a30Ta B 3TH/IAMHHE HAXOJUTCA B TAKOM JK€ COCTOAHHUM rHOpH/U3alUM, KaK U aToM
yrjiepoja B:

+3TaHe

9THHE

9TeHe

OeH3o0J1e

CKO0JIBKO O-CBsI3eH B MOJI€KYyJ/1e MeTU/1aMHUHa:
5

+6

7

4

Ha3Banue y Bemecrsa:
CH3 -CH-CH2-CH3

NH2

3-aMmuHOOyTaH
MeTUTITU/IaMUH
+2-aMmuHOOyTaH
OyTrIaMUH

H3oMepoM 2-aMHHONPOINAHa AB/IAETCH:
3TUIAMUH

METH/ITPOTTH/IAMHH

2-amMmyuHObyTaH

+TpUMeTH/IaMUH

I'omosi0ramu sAAB/IsieTCA Napa BellecTB:
6eH30/1 ¥ aHUIVH

MeTUJIITUIaMUH U TPUMeTHU/IaMUH
+2-aMUHOOYTaH 1 M30IPOIUIaMUH
2-MeTW/ITIPOTIaH U 2-MeTH/I0yTaHa/b

Bonee cunibHBIE 0OCHOBHBIE CBOMICTBA IPpOABJIAET:
dMMHdK

+AuMeTU/IaMUuH

dHUJIMH

MeTHuJ/1aMHH
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HepBHllHLIe dMHHbI MO)XHO OT/IMYUTDH 0T BTOPDUYHBIX C ITIOMOIIBIO:
+HNO>

H2S04

[Ag(NH3)]OH

02

BoccTaHoB/IeHHMEM HUTPO0eH30/1a MO/Ty4YaloT:
3THUI0EH30/1

reKCHUIaMUH

+aHUINH

OeH301

IIponmuiaMUH B3aMMOJIEHCTBYET C:
TMIPOKCHZIOM HaTpHSI

TOJIyOJIOM

OKCHJIOM a/TFOMHUHUS

+COJITHOM KUC/IOTOU

B cxeme npeBpainenuit CH4 - X - CH3NH2 BemjectBoM « X» AB/ISIeTCA:
+CH3NO>

CH30ONO2

CHs0OH

CH3COOH

Kakoe BeliecTBoO He pearupyert ¢ JUMEeTH/IaMUHOM:
BO/Ia

KHCTIOPOJ,

cepHasi KUC/IOTa

+TUIPOKCHUJ] HAaTpHs

BemecTtBoM «X» B cxeme
X - (CH3)2 CH - NH2 sBasieTcs:
TrporaH
1-HuTpOoIponan
+2-HUTpOIIponaH
rporaHoJi-1

Kaxkoe u3 BeljecTB 0yeT H3MEHATh KPACHYI0 0KPACKYy JIAKMyCa Ha CHHIOH?
dbpykTO3a

MYypaBbHHas KHAC/IOTa

(dheHuUIaMUH

+3TU/IaMUH

B cxeme npeBpaiieHuM
C6H6 - X1 - X2 [C6H5NH3]CI
BeifectBamMu «X1» U «X2» COOTBETCTBEHHO SIB/IAIOTCSH:
C6H5NO2 u C6H5CI
C6H50H n C6H5CI
C6H50H n C6H5NO2
+C6H5NO2 1 C6H5NH?2
MeTo/iKa rpoBeieHUs1 KOHTPOJIS

[TapameTpbl METOJUKU 3HaueHHe napameTpa

[Ipenen nnTe/ILHOCTU BCETO KOHTPOJIS 15 MUHYT

102




[TocneoBaTeIbHOCTL BBIOOPA BOIIPOCOB CnyuaiiHas

Hpe,qnaraeMoe KOJIMUeCTBO BOIIPOCOB 5

Kpurepuu ojeHKU:

-5 0a/I0B BBICTAB/ISETCS CTYZEHTY, KOTOPBIA IPaBWIbHO BBITIOJHIET 5 TECTOBBIX
3a/laHUl;

- 4 6a/1a BLICTAB/ISIETCS CTYIEHTY, eC/IM TTPABU/ILHO PEIleHo 4 TeCTOBbIX 3a/laHKS.

- 3 6a/u1a BLICTAB/ISIETCS CTY/IEHTY, eC/TM MPABU/ILHO PEIeHO 3 TeCTOBBIX 3a/laHus

CamocrosTenbHasi padora
(JomaiiHee 3a/jaHKe)

§25, ynp.1-10

Tema 2.14. AMUHOKHC/IOTBI

KoHTpo/lupyeMble 3HaHHUSA: OlpeZieneHNe, KiacCH(UKaLKo0, HOMEHK/IATypy, CBOMCTBA,
CIOCOObI MOJTyUYeHUs] ¥ TIPUMeHeHre aMUHOKHCIIOT;
- BeIIleCTBa U MaTepHaJibl, IIIMPOKO UCII0J/Ib3yeMble B ITPAKTHUKe: aMUHOKHUC/IOTHI, KallpOH;

ymeHusd: -00BICHATD: P€aKIIMOHHYIO CI1IocobHOCTE OpPTrdHUYEeCKUX COQ,[[I/IHeHI/II\/JI oT
CTpO€HHA HX MOJIEKYJI; BBIIIOJ/IHATD XUMHUeCKUN JKCIIepUMEHT I10 PacCIliO3HAaBaHHWIO
BaKHEHIINX OpraHN4YeCcKux BelleCTB, MOJIYYEeHHWIO KOHKPETHLBIX BeEIeCTB, OTHOCALUXCA K
N3YyUYE€HHBIM KJlaCCaM COE,E[PIHEHHFI;

Bonpockl Ass onpoca

1. TTonsiTie 06 aMMHOKMCJIOTaX, UX KaacCU(UKaLMs U CTPOeHHUe.

2. HomeHknaTypa aMMHOKHUCIIOT.

3. [1BOMCTBEHHOCTb KHCIOTHO-OCHOBHBIX CBOMCTB AaMWHOKUC/IOT U €e TPUYUHBIL.
burionisipHble HOHBI.

4. Peakuuu KoHieHcatmu. [lentuaHasa cBs3b.

5. CuHTeTHUeCKHe BOJIOKHA: KanpoH. Knaccugukarys BOOKOH.

6. [TosyueHre aMUHOKHUCIIOT, MX TIpUMeHeHre U Orosoruyeckast QyHKLMS.

KpuTepuu onjeHKH 0011{1e /I YCTHOT0 OTBeTa
OrneHka «b»:

* OTBET MOJIHBIM U MPaBUIbHbIM Ha OCHOBAHUM U3YyUeHHbIX TeOPHUH;

* MaTepuasl U3JI0KeH B Orpe/ie/IeHHOM JIOTUUeCKOW MoC/ieIoBaTe/IbHOCTH, JIATepaTyPHbIM
SI3BIKOM;

* OTBET CAMOCTOSITE/IbHBIM.

OneHka «4»:

* OTBET MOJIHBIM U MPaBU/IbHbIM Ha OCHOBAHUM U3yUeHHbIX TeOPHUH;

* MaTepua/s M3/I0)KeH B OIpe/leJIeHHOW JIOTUYeCKOW TM0Cae0BaTe/IbHOCTH, TP 3TOM
JIOTIYIIIeHbl /IBe-TPU HECYI[eCTBEHHbIe OIIMOKH, WCIIpaB/ieHHble 10 TpebOBaHHIO
yUUTeJIsl.

Ornenka «3»:

* OTBET TIOJIHBIM, HO TIPU 3TOM [IONYIIleHa CYIL[eCTBeHHas OIIMOKa WM OTBET HETOJIHBIH,

HeCBSI3HBI.
OneHka «2»:
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* NP OTBETe OOHApY)KeHO HEMOHWMaHWe YuallluMCsi OCHOBHOTO COZIEp>KaHUsl yueOHOro
MaTepHasia WIA [OIMYIIeHbl CYIeCTBEHHbIE OILIMOKMU, KOTOpbIE YYAIl[UMCA HE MOJKET
WCIIPaBUTh MPY HABOJSIIMX BOMPOCAX YUUTEJIS.

Onenka «1»:
* OTCYTCTBHE OTBeTa.

(DOH,E[ TeCTOBBIX 3a,E[aHHI>JI AJId TEKYLIETO0 KOHTPOJIA 3HaHUI 110 TeMe:

Bbibepume 00uH npasu/ibHbX 6apUAHM:

OcCHOBHBIE CBOHCTBAa aMUHOKHC/IOT 00yC/I0BJ/IEHBI IPUCYTCTBHEM B MOJIEKYJ1e:
YT/IeBO/IOPOHOTO paJMKana,

+aMUHOTPYTITIBI,

KapOOKCU/IbHOM TPYTITIBL.

B cH/IBHOLIIE/IOUHOM Cpeie aMHHOKHC/IOTA MPe/ICTaB/IsAeT CO00:
+aHNOoH,

KaTHOH,

OUIIOJISIPHBIN UOH,

HeUTPaIbHYI0 MOJIEKY/TY.

AMMHOKHCJ/IOTBI, KOTOPbIe He MOL'YT CHHTe3UPOBaTbCA B OPraHu3Me uyejioBeKa, a
MOCTYMNAKT C NHIeH, Ha3bIBAKTCA:

O-aMHUHOKUCJ/IOTAMH,

[IUIeBbIMY,

+He3aMeHHUMBIMU,

reTepoLUKINYeCKUMU.

CKO0J/IbKO M30MepPHBIX JUIIENTU/A0B MO)KHO MOJIyYUTh U3 JBYX aMUHOKHUC/IOT — [JIMIUHA U
a/laMHHa?

+ABa,

TpH,

YyeThIpe,

MATh.

OcTaToK Kakol aMUHOKHUC/IOThI, HApPsA/y C acCllapariHOBOM KUC/I0TOM, BXOAUT B COCTaB
acraprama?

JIeWLIVH,

+deHnnananuH,

BaJTUH,

TJTALIVH.

I/ICHOJIB3YH IJIMIOUH U a/IaHUH, MO)XXHO l'lOJ'ly‘ll/lTb pa3JII/I‘IHbIX JAUIIENITHI0B:
1;

+2;

3;

4.

I'iuiuH 00pa3syeT C/10XKHBIH 3¢HUp B pe3y/ibTaTe B3aUMOJAEHCTBHS:
C TUJIPOKCHIOM HaTpUsi

c 6poMoBOIOpPOIOM

+C 3TaHOJIOM

C aMHUHOYKCYCHOMW KMCJIOTOM
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2-aMHMHONPONAaHOBasA KUC/I0TA M a/IaHUH ABJIAIOTCA:
CTPYKTYPHBIMU U30MepaMu

reoMeTpuuecKrMu U3oMepamu

+TOoMOJIOTraMUu

OJJHUM U TE€M K€ Bell|eCTBOM

Yucs10 u3oMepHbIX aMHHOKHMCI0T coctaBa C4HIO2N paBHoO:

AmvuHokucaora cocrasa CH3 — CH — CH2 — COOH uHa3biBaercs:

|
NH2

O - aMUHOMaCJ/IsIHasl KUC/I0Ta;
+3-aMrHOOyTaHOBAs KUC/IOTa;
3- aMUHOKAIpPOHOBAast KUC/IOTa;
2-aMHUHOIIPONaHOBasl KUC/IOTa

AMMHOKHC/IOTHI KaK M aHH/IHH PearupymoT C:
KOH

CHsCl

+HCI

H>

MeTo/11Ka ITPOBe/IeHKst KOHTPOJIsI

[TapameTpbl METOJUKU

3HaueHMe TTapaMeTpa

[Ipenen nanTeILHOCTU BCErO0 KOHTPOJIA 15 MUHYT
[TocnenoBaTeIbHOCTL BBIOOPA BOIIPOCOB CnyyvaitHas
[IpepiaraeMoe KO/1M4eCTBO BOIIPOCOB 5

Kpurepuu onjeHku:
-5 0a/IoB BBICTAB/ISAETCS CTY[EHTY, KOTOPBIA TPAaBWILHO BBLITIOJIHSIET 5 TECTOBBIX

3a/laHUl;

- 4 6a/u1a BLICTAB/ISIETCS CTYIEHTY, eC/TH TTPABU/ILHO PeIeHo 4 TeCTOBbIX 3a/laHKS.
- 3 6a/1a BLICTAB/ISETCS CTY/IEHTY, eC/TU MPABU/IbHO PEIeHO 3 TeCTOBBIX 3a/laHus

CamocrosTenbHasi padora
(JomaiHee 3a/jaHue)

826, ynp.1-7
Tema 2.15. Beaku

KoHTpo/lMpyeMble 3HaHHUSA: OlpeZieNieHNe, KiacCU(UKalMo, HOMEHK/IATypy, CBOMCTBA,
CIOCOOBI MOJTyUeHUs ¥ TIPUMeHeHre OeslKOB;
- BeIleCTBa U MaTepHaJibl, IIMPOKO MCII0J/Ib3yeMble B IPAKTHKeE: OeJTKy;

ymeHud: -00BICHATD: PeaKIIMOHHYIO CII0COOHOCTH OpTraHNYeCKUuX COG'Z[I/IHEHI/IIZ oT
CTpO€HHA HX MOJIEKYJI; BBITIOJ/IHATb XUMHUeCKUN JKCIIepUMEHT TI10 PacCIliO3HaBaHHWIO
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Ba)KHEHINX OpraHN4YeCcKux BelleCTB, MOJIY4YEeHHWIO KOHKPETHLIX BeEIeCTB, OTHOCALUXCA K
HN3YUYE€HHBIM KJlaCCaM COE,E[HHEHHIZ;

Bonpockl Ass onpoca

1. benku Kak npupopHble mosuMmepbl. IlepBuuHasi, BTOpMYHAas, TpeTUUYHAas W UYeTBEPTUYHAs
CTPYKTYPbI OesTkoB. @UOPUIUISIPHBIE U TJI00Y/ISIpHBIE Oe/KH.

2. Xumuueckue CBOMCTBa Oe/TKOB: TOpeHHe, JeHaTypalys, THAPO/IU3, KaueCTBeHHbIe (LIBeTHbIE)
peakLuu.

3. Buosiornueckue QyHKIMU O€NKOB, MX 3HaUEHHe.

4. Benku Kak KOMIOHeHT ruiiy. [1po6siema 6eIKOBOTO TOJIOJAHKMS U TTYTH €€ pelleHusl.

KpuTepuu omjeHKH 0011{1e /I/1f YCTHOTO OTBeTa
OrneHka «b»:

* OTBET MOJIHBIM U MPaBUIbHbIM Ha OCHOBAHUM U3yUeHHbIX TE€OPHUH;

* MaTepuas U3JI0KeH B Orpe/ie/IeHHOU JIOTUUeCKOW MoC/ie/loBaTe/IbHOCTH, JINTepaTypHbIM
SI3BIKOM;

* OTBET CAMOCTOSITE/IbHBIM.

Onenka «4»:

* OTBET MOJIHBIM U MPaBUIbHbIM Ha OCHOBAHUM U3YyUeHHbIX TEOPHUH;

* MaTepua/s M3/I0)KeH B OIpe/leJIeHHOW JIOTUYeCKOW TM0C/Ie0BaTe/IbHOCTH, TP 3TOM
JIOTIYIIIeHbl /IBe-TPU HECYI[eCTBeHHbIe OIIMOKH, WCIIpaB/eHHble 10 TpebOBaHHIO
YUHTeJIsl.

Ornenka «3»:

* OTBeT TMOJIHbIM, HO TIPU 3TOM JIOTyll[eHa CYyIl[eCTBeHHasl OIMOKa WM OTBET HETIOJIHBIMN,

HeCBSI3HBIH.
OneHka «2»:

* NP OTBETe OOHApY)KEHO HeNOHWMaHWe YJalliMCSi OCHOBHOTO COZIEpP)KaHUsl yueOHOro
MaTepHasia WA JOMYIIeHbl CYIeCTBEHHbIE OLIMOKMW, KOTOphIE YYaIl[UHCS He MOXKET
WCTIPaBUTh MPU HABOJSIIUX BOMPOCAX YUUTEJIS.

Onenka «1»:
* OTCYTCTBHME OTBeTa.

ITpakTHyeckas pabdora Ne 7.
AmyHBI. AMUHOKUCOTBI. besiky (MHCTPYKLMS 1O BBITIOJIHEHUIO Ha CTp 292).

Lenb: ucciefoBaTh Ha TPAaKTHKE (GHU3UUECKHe W XMMUYECKHe CBOMCTBA aHW/IMHA, T/IMIMHA,
OeJika.

KpuTepuu onjeHKa MPpaKTHYeCKol padoThI

5 6anoB:
paboTa BbIMOJTHEHA TIOJTHOCTBIO M TIPABU/IbHO, C/ie/IaHbl ITPAaBU/IbHbIE HAO/TFOJEHUsI U BHIBO/IBI;
9KCIIEPUMEHT OCYIIIeCTBJIEH T0 TJIaHy C y4eTOM TeXHMKH 0e30T1acHOCTH M TIpaBWJ paboThl C
BeIlleCTBaMHU U 000PyJOBaHUEM;
TIPOSIB/IEHbI OPraHU3al[MOHHO-TPY/JOBbIe YMeHUs (TI0/1ep>KUBAIOTCS UMCTOTa paboyero mMecra u
TIOPSIZIOK Ha CTOJie, 3KOHOMHO HCITOJIb3YIOTCSI PeaKTHBBI).
4 6anna:
paboTa BbIMOJIHEHA TPABU/ILHO, C/leJIaHbl TIPaBU/IbHBIE HAOJIOJEHUST U BBIBO/bI, HO TIPU 3TOM
3KCIIEPUMEHT TIPOBe/IeH He TIOJTHOCTBIO WJTH JIOTTYIIeHbl HeCyll|eCTBeHHbIe OIIMOKM B paboTte ¢
BellleCcTBaMHU 1 000py/[0BaHHEM
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3 oasa:

paboTa BBINOJIHEHA TMPABUIBHO He MeHee ueM HalloJIOBHHY W/IM JOMYyijeHa CyIlleCTBeHHast
orbKa B X0/l 9KCIIepuMeHTa, B 00bsiCHeHNH, B 0()OpMIeHUH paboThl, B COO/IFOIeHUN TIPABUIT
TeXHUKHA 6e30I1acHOCTH Tpy paboTe C BelrjecTBaMU U 000PyZIOBaHKWEM, KOTOPasi MCIIPABJISETCS
110 TpeOOBAHUIO YUUTEIS.

2 ba/a:

JonyiieHbl e (M 0ojiee) CyljeCTBeHHbIe OIIMOKKM B XO/e KCIIepUMEHTa, B OOBSICHEHHH, B
oopmienny paboThl, B COOMIOMEHWM TIpaBWI TEXHWKA 0e30IacHOCTH TpH pabore C
BeIlleCTBaMu 1 000PyJ0BaHHEM, KOTOPhIE YUAII[UICsT He MOYKeT UCIIPaBUTh JaxKe 10 TpeboBaHUI0
YUMTEJIS.

1 6amn:

paboTa He BBITIO/IHEHA, Y YUall[erocsi OTCYTCTBYIOT SKCIIePUMEeHTa/IbHbIe YMEHHSI.

@DOoH/I TECTOBBIX 3a/JaHUH [I/IsI TEKYIIIEro KOHTPOJISI 3HAaHHH T10 TEMe:
Bbibepume 00uH Npasu/ibHbIX 8APUAHM:

AMHMHOKHC/IOTBI, HE00X0AMMBbIE JI/If OCTPOEHHs 0e/IKOB, MONaal0T B OPraHU3M
ye/i0BeKa:

+C nuien,

C BO3/lyXOM,

C BO/IOH,

OT MaTepPUHCKOTO OpraHu3Ma.

CnupasieBHAHOEe COCTOSTHHE MO/TMNENTHAHON 1Ny ABJISeTCA CTPYKTYPoil 0e/ka:
MepBUYHOM,

+BTOPUUHOM,

TPETUUHOM,

YeTBepTUYHOM.

JeHaTypaijuel Ha3bIBaeTCA:

CBsi3bIBaHUe Oe/TKaMU MOJIEKYJT BOJIbI,

+4acTUUHOEe W/IU TI0JIHOe pa3pyllleHre MPOCTPAaHCTBeHHON CTPYKTYphl Oe/TKOB NPU COXpaHEeHUH
TepBUUHOM CTPYKTYPBbI,

paciiiernyieHle MoJMMenTHAHON Lieru Mo/, AeicTBreM (hepMeHTOB,

rotepsi 6e/IKOBOM MOJIeKY/IOM 3/1eKTPUUYECKOr0 3apsijia MpH OIpe/ie/ieHHON KUC/IOTHOCTH Cpefbl.

T'uppo/in3 0e/IKOB HCIO/Ib3YIOT:

+7171s1 TT0JTy4eHUs] aMUHOKHUCJIOT,

JUIsT TIOJTyUeHUsI CTyJHEeH,

JUIs1 CHIDKEHHSI paCTBOPUMOCTH GEe/TKOB B BO/IE,
JUIs KAUeCTBEHHOTO 0OHapy)KeHHsI Oe/TKOB.

Ilpu ropeHny 0e/IKOB OLyI{AaeTCs 3amax:
TYXJIBIX SIULI,

-FOKEeHOT0 pora,

amMMMaKa

ropesiof pe3uHsbl.

Jinsa npoBeieHHsI KCAHTONMPOTEeHHOBOW PeaKI[UU MOTPe0yeTCs PeareHt:
H>SO4

Cu(OH)2

+HNO3
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FeCl3

Benkamu Ha3bIBaKlOTCA:

MIPUPO/IHBIE TIOJIMMEPBI, MOJIEKYJ/Ibl KOTOPBIX OCTPOEHBI U3 OCTaTKOB MOHOCaXapyu/iOB;
+TIpUPO/HBIE TI0JIMMEPBI, MOJIEKYJ/Ibl KOTOPBIX IIOCTPOEHBI U3 OCTAaTKOB X-aMUHOKUCJIOT;
TIPUPO/IHBIE BEIeCTBA. TIPeCTaB/IStOIHe COO0M C/IOXKHBIe 3UPHI ITULIePHUHA W BBICIINX
KapOOHOBBIX KUCJIOT;

TIPUPO/IHBIE TIOJIMMEPbI, MOJIEKYJIbI KOTOPBIX MPe/ICTaBIISIOT COO0M MOC/Ie0BaTeIbHOCTh
HYKJIEOTH/IOB;

Kakue u3 ¢pyHKIMI CBOMCTBeHHBI OeIKaM?
KaTauThuuecKas,

TPaHCIIOPTHaS,

3alMTHas,

+BCe CBOMCTBEHHBI.

MaccoBasi 10/151 KaKOro 3/ieMeHTa B 0e/IKax Hau0o,/1bIasa?
+yrnepoaa,

BO/IOPO/Ia,

KUCJIOPO/a,

asoTa.

B no/smMepHo# 1jenu 0eJIKOB CoCceJHHe 0CTaTKH aMHHOKHC/IOT CBSI3aHbI APYT C IPYroM
CBA3BIO:

BO/IOPOJHOM,

aMU/THOM,

+IenTUAHOM,

JMCynb(UIHOMN.

BUTKH ciUpa/id BTOPUYHOH CTPYKTYPbI 0e/IKa CKpeIieHbI IJIaBHBIM 00pa3oMm 3a cueT
CBfI3eH:

VIOHOBBIX,

KOBaJIEHTHBIX,

+BOJIOPOJHBIX,

JUCYynb(UIHOMN.

K fpeHarypanuu 0esika MOXKET IPUBECTH:
JobaBiieHre CUBbHBIX /1eKTPOJIUTOB,
HarpeBaHue,

($13BO3ENCTBYE,

+BCe OTBEThI BEPHbI

Be/Iku IB/IAIOTCA 0/JHUM U3 BaXXKHEHIIMX KOMIIOHEHTOB IMHIIH. B OCHOBE YCKOPeHHsI 0e/IKa
B JKe/Iy/I0OYHO-KHIIIeYHOM TPaKTe JIeXKUT peaKkius:

OKUCJIeHUS],

+ruposnusa,

3TepuUKaLys,

JleruiparaLuu.

M3roToByieHue 0e3e 0CHOBAHO Ha CIIOCOOHOCTH 0€/IKOB K:
TU/IPO/U3Y,
rUpaTaluu,
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+11eH000pa30BaHHuIo,
JleHaTyparj|u.

Jinsa npoBeieHusi OMypPeTOBOM peaKijuy MoTpedyeTcs peareHT:
HNOs

(CH3COO).Pb,

H>SO4

+CuSOs.

Hannuue Cepbl B GEJ'IKaX OGHapy)KI/IBaeTCH C IOMOIIBK0 pearedHTa:
HNOs

Cu(OH)2

FeClIs

+(CH3COO0),Pb

MeToauKa rpoBeieH!s KOHTPOJIsI

[TapameTpbl METOJUKU 3HaueHue napameTpa

[Ipenen nnTe/ILHOCTU BCETO KOHTPOJIS 15 MuUHYT

[TocneoBaTeIbHOCTL BBIOOPA BOIIPOCOB CnyuaiiHas

Hpe,qnaraeMoe KOJIMUeCTBO BOIIPOCOB 5

Kpurepuu o1jeHKuU:

-5 0a/VIOB BBICTAB/ISETCS CTYAEHTY, KOTODPBIM ITPaBU/IBHO BBITIOJIHSIET 5 TECTOBBIX
3a/laHUl;

- 4 6a/1a BLICTAB/ISIETCS CTYZIEHTY, eC/TU TPABUILHO PeIleHo 4 TeCTOBbIX 3a/laHKS.

- 3 6a/u1a BLICTAB/ISIETCS CTY/IEHTY, eC/TU MPABU/IbHO PEIIeHO 3 TeCTOBBIX 3a/laHus

CamocrosTenbHasi padora
(JomaiiHee 3a/jaHue)

827, ynp.1-10

HNroroBas KonrposibHas padora no pasjeny «Oprannyeckasi XMMHsI»

Bapwuamnr 1.

1. 3anuiurte YPaBHEHUA peaKI.[Hﬁ, C MOMOIIBIO KOTOPBIX MOXHO OCYINECTBUTL IIpEBpAILl€HHUS.
YKaxxute yc/i1oBud peaKuHﬁ. ,Z[al‘/lITe Ha3BdHHWA OPrdHUY€CKHM BelleCTBadM.

CHs - CH2 OH - CH3-C=0 - CH3z- COOH

2. B ogHOM W3 COCYIOB HaxOJUTCsS pacTBOpP ajbJeruja, B JPYroM- pacTBOp alleTOHa.
[MTpepnoxxwuTe criocoObl ONpeiesIeHus: CO/IEPXKUMOT0 KaXKJ0Tr0 COCy/ia.

3. CoctaBbTe (GopMy/bl BelecTB: a) OyraHon-2; 6) OyreH-3-o/1-1; B) TMIPOKCHOEH30IT; T) 2-
MeTUI0yTaHab.

4. Boruricute o6beM BoZiopoJa (H.y.), BbIIeUBILIErocs Mpu B3aumoeictsuu 94 r ¢eHosma c 5
HaTpusl.

5. 3anuiiuTe YPaBHEHUA peaKI.[Hﬁ, C MOMOIIBIO KOTOPBIX MOXHO OCYIECTBUTL IIpEBpAILlE€HHUS.
YKaxxute yci1oBud peaKuHﬁ. ,Z[al‘/lITe Ha3BdHHWA OPrdHUYe€CKHUM BelleCTBadM.

CH3-CH2-C=0 - CHz-CH-COOH - CH3z- CHCI - COOH
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6. CocTtaBbTe Q)OPMYJ'II-:I OJHOro romMoJiora 1 BO3MO>XHBIX M30M€EDPOB BelleCTBd, COCTAB KOTOPOI'O
C4Hs0:>. K KakumM Kaaccam OpraHn4yecKux COE,[[I/IHEHI/Iﬁ OTHOCATCA OaHHbIE BEH_IECTBa? Ha3zoBure
ux.

7. Kakue Macchl KMCIOTBl M CMIUPTa HE0OXOUMO B35ITh /IS TTOJIydeHus: 1 I MeTH/ialeTara rnpu
BbIxo/e 3¢rpa 60% OT TeopeTUUeCKd BO3MOXKHOI0?

8. 3anmuiiuTte YPaBHEHUA peaKI.[Hﬁ, C MOMOIIBIKO KOTOPBIX MOXHO OCYINECTBUTH IIpEBpAILl€HHUA.
YKaxxute yc/10oBud peaKL[PIﬁ. ,Z[al‘/lITe Ha3BdHHWA OPrdHUYeCKKUM BeleCTBadM.

KanMaJ'I — TVIFOKO3d — 3TaHOJI — 3TW/IeH — alleTHu/IeH — OeH30/m — HI/ITPO6€H3OJ'I.

9. CocTaBbTe CTPYKTYpHble GoOpMy/bl: a) HUTpoOeH30/1a; 0) METWIITWIAMMHA; B) 2-
aMHHOTIPOTIaHOBOM KUCJ/IOTHI; T') CaXapo3bl.

10. BeruniciuTe Maccy NMpoJyKTa peakLiuu, eciv AJis Hee UCroJib3oBaiv 18,6 r annivHa u 14,6 T
XJIOPOBOZIOPOJa.

Bapwmanr 2.

1. 3anuiurte YPaBHEHHUA peaKI.[Hﬁ, C MOMOIIBIKO KOTOPBIX MOXHO OCYINECTBUTL IIpEBpAILl€HUS.
YKaxxute yc/ioBud peaKuHﬁ. ,Z[al‘/lITe Ha3BdHHWA OPrdHUYeCKKUM BeleCTBaM.

CH, - CH3-C=0 - CH3-CH;OH

2. O6’bHCHI/ITe, rnouemMy KHCJ/IOTHbIE CBOMCTBA Q)EHOJ'Ia BbIpa&’K€HBI CUJIbHEE, 4eM KHC/IOTHbIE
CBOIiCTBA BOJbI U CITUPTOB.

3. CocraBbTe (opMy/bl BellecTB: a) mneHTaHAuos-1,2; 6) 3-OpomrporiaHanb; B)1,2-
TUTUIPOKCUOEH301; T') POTIaHoJI-2.

4. Tlpu okucieHuu 8,8 T YKCyCHOTrO asnbJeriiia aMMHUAayHbIM DAacTBOPOM OKCHzA cepebpa
BBIIeTWIOCh 35 T cepeOpa. BeluncivMTe MaccoByIO JO/H0 BbIXOZa cepebpa OT TeopeTUdyecKd
BO3MOJKHOTO.

5. 3anuiiuTe YPaBHEHHUA peaKI.[Hﬁ, C MOMOIIBIKO KOTOPBIX MOXHO OCYIECTBUTL IIpEBpAILl€HUS.
YKaxxute yc/ioBud peaKuHﬁ. ,Z[al‘/lITe Ha3BdHHWA OPrdHUYeCKKUM BeleCTBaM.

CHs - COOCH3 - CHs - COOH - CHs - COONa

6. CocraBbTe (hOpMy/ibl OJJHOTO TOMOJIOTa U BO3MOYKHBIX U30MEePOB Bell[eCTBa, COCTaB KOTOPOIO
CsH1002. K Kakum KjaccaM OpraHMYecKuX COeAUHEHUM OTHOCSTCS JaHHble BelljecTBa?
HazoBure ux.

7. Kakoit o6beM Bojiopojia (H.y.) MOXHO TOJIYYMUTh TPU B3aumofedcTBuM 13,2 r OGyraHOBOM
KUCJIOTHI C 6 T MeTa/lyInyeCKOro HaTpus?

8. 3anmiuTte YPaBHEHUA peaKI.[Hﬁ, C MOMOIIBIKO KOTOPBIX MOXHO OCYINECTBUTH IIpEBpAILl€HHUA.
YKaxkute ycioBud peaKuHﬁ. ,Z[al‘/lITe Ha3BdHHWA OPrdHUYeCKKUM BeleCTBaM.

HEJ'IJ'II-OJ'IOBa — TIJIIOKO3a — 3TdHO/ — YKCYCHasd KHUC/I0Td — XJIODYKCYCHadA KHC/JIOTa —
dMMHOYKCYCHad KUC/I0Td — dMHWHOALeTaT HATPH.

9. CocraBbTe CTPYKTypHble ¢GopMy/bl: a) 2,4,6-TpuHuTpodeHosa; 0) AuMeTHIaMuHa; B) b-
aMUHOMAC/ISTHOU KUCJIOTHI; T) (PPYKTO3BI.

10. TIpu BoccTaHoBieHuu 12,3 r HUTpoOeH30/1a MoayueHo 8,5 T aHwiMHA. KakoBa MaccoBast
Jl0J1s1 BBIXO/IA aHW/IMHA OT TeOPeTUYeCKH BO3MOXKHOIO?

Bompocel K 3K3aMeHy
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1. OcHoBHble TOHATUS XUMHM. BemectBo. AtoM. Mosekyna. XuMUYeCKUU
371eMeHT. AJIJIOTPOITUSI.

2. [IpocThlie U cnoOXKHBIE BelecTBa. KaueCTBEHHBIM U KOJMYECTBEHHBIM COCTaB
Bell|eCTB. XMMHYeCKUe 3HaKd U (popmysbl. OTHOCUTEIbHBIE aTOMHAsi U MOJIEKY/ISIpHasi MaccChbl.
KomuuectBo BeljecTBa.

3. CrexuomeTpusi. 3aKOH COXpaHeHUs] MacChl BelllecTB. 3aKOH ITIOCTOSTHCTBA COCTaBa
BellleCTB MOJIEKY/ISIPHOUM CTPYKTYPBHI.

4. 3aKoH ABOTaZIpo U C/Ie[CTBUS U3 HETO.

5. OtkpeiTue [.U. MengeneeBsiM [leproanueckoro 3akoHa. [lepuojuueckuii 3akoH

B (popmynupoBke [1.V1. MeHpeneeBa.

6. Ilepuopnueckass Tabiuija XWMHUECKHMX 371eMeHTOB — rpaduueckoe oToOpaskeHHe
TIepruorueckoro 3akoHa. CTPYKTypa MeproAuYeCcKOU TabiuLpl: mepuoibl (Masbie ¥ OOJbIINE),
rpyneb (Ty1aBHasi U TobouHast).

7. AToM — cnoxkHas uactvua. fapo (TIpOTOHBI W HEWTPOHBI) M 3J/IeKTPOHHast
o6os0uka. M3otonbl. CTpoeHMe 37IeKTPOHHBIX 000/10UeK aTOMOB JIEMEHTOB MaJlbIX TIEPHOZOB.
8. Oco0eHHOCTH CTPOEHUs 3/eKTPOHHBIX 000/I0YeK aTOMOB 3/IeMEHTOB OOJBIIUX

nepuoJoB (TIepexoJHbIX 37ieMeHTOB). IloHsaTHe 00 opburtamsax. s-, p- u d-Opbutanm.
OneKTpPOHHbIe KOH(UIYpaLlMd aTOMOB XMMUUECKUX 3/1IEMEHTOB.

9. CoBpeMmeHHasi (hOpMy/IMPOBKa MEPUOJUUECKOT0 3aKOHA. 3HaueHue MepUoAruYecKoro
3aKOHa Y MepUoUUYeCcKON CHUCTeMbl XUMHUeCKUX 3jemeHTOB [I.V1. MeHpeneeBa A/si pa3BUTUS
HayKW U MIOHUMaHUs1 XMMHAYEeCKON KapTUHBI MUpa.

10.  VonHHas xuMuueckasi CBsi3b. KaTHOHBI, X 00pa3oBaHUe W3 aTOMOB B pe3y/bTaTe
Tpoliecca OKHC/IeHWs. AHHOHBI, WX oOpa3oBaHHMe W3 aTOMOB B pe3y/jbTaTe TpoLjecca
BOCCTaHOBJIeHUsl. VOHHasi CBsA3b, Kak CBA3b MeX/Jy KaTMOHaMM M aHWOHaMM 3a CyeT
3JIEKTPOCTAaTUYECKOTO MPUTSDKEHUSI.

11. Knaccugukaiyusi MOHOB: 1O C€OCTaBy, 3HaKy 3apsifia, HaJIWuui0 THUJPaTHOMN
obosiouku. VoHHbIe KpucTaniuueckue pelieTkd. CBONCTBa BelleCTB C HOHHBIM THIIOM
KPUCTA/I/TMYEeCKOW peLleTKH.

12. KoBaseHTHass XUMHUecKas CBsi3b. MexaHW3M 00pa30BaHUs KOBa/JIEHTHON CBSI3U
(oOMeHHBINM U [JOHOPHO-aKLIeMTOPHBIN). D/eKTPOOTpHLIaTeIbHOCTb. KoBasieHTHbIe TOJsipHasi U
HeroJIsipHasi CBsi3u. KpaTHOCTh KOBaJIeHTHOU CBS3M.

13.  MonekynsipHble U aTOMHbIE KpUCTa/lIMveckve perieTkud. CBOWMCTBA BeIECTB C
MOJIEKY/ISIPHBIMHM Y aTOMHBIMH KPUCTA/I/TMUeCKUMH pellleTKaMU.

14. Merannmyeckas CBsi3b. Merauiueckass — KpUCTa/liMueckas — pellleTKa U
MeTa/lyInyecKasi XuMuyeckasi CBsizb. @u3nueckye CBOKWCTBA MeTaJlJIOB.

15. ArperaTHble COCTOSIHHS BeLeCTB W BOJOpOJHasi CBA3b. 1Bepfoe, XUAKOe H
ra3oobpasHoe cocTosiHUsI BelllecTB. Ilepexo/i BelljecTBa M3 OJHOTO arperaTHOTO COCTOSHUS B
Japyroe. BomopogHasi CBsi3b.

16. Uwuctble BemjectBa M cmecu. [loHsitue o cmecu BeljecTB. ['oMoreHHble U
reteporeHHble cMecr. CocTaB cMmeceil: oObeMHass M MacCOBasi /I0JIM KOMIIOHEHTOB CMeCH,
MaccoBasi 10151 IPUMeCei.

17. Boga Kak pacTBopuTesb. PacTBopuMOCTh BelljecTB. HacklleHHble, HeHACHIIEHHBbIE,
repechlllleHHble pacTBOpPbl. 3aBUCUMOCTb PacTBOPUMOCTU Tas30B, >XUAKOCTeH W TBepAbIX
BeLL|eCTB OT Pa3/IUUHbIX (PAaKTOPOB.

18. MaccoBas 10711 paCTBOPEHHOT'0 BelllecTBa.

19. ONeKTPOUTbI U He3/eKTPOIUThI. [IoHSATHE 37eKTPOUTUYECKOU AMCCOLMALIUN.
MexaHW3Mbl  3/1€KTPOJMTUUECKON AWCCOLMALMM [/l BeleCTB C pa3/MYHbIMM TUMAMH
XUMHUYECKOHW CBS3U.

20. CrereHb 3/IEKTPOJMTUUECKON Aucconanyi. CuibHble U c/labble 3/1eKTPOUTHI.
OcHOBHBI€ TI0JI0’KeHHSI TEOPUU 3JIEKTPOJIMTUUECKOM ArccoLali. K1cioTsl, 0CHOBaHUS U COMU
KaK 3/1eKTPOJIUTBHI.
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21. KucnoTsl Kak 3/1€KTPOIMTBIL, UX KiacCU(UKaLWs IO pas/IUuHbIM IpU3HAKaM.
X¥MHYecKre CBOKMCTBA KUCJIOT B CBeTe TEOPUM 3/IeKTPOIUTUUYECKOM JUCCOLUALINU.

22. Oco6eHHOCTH B3aUMO/1eHCTBUS KOHL|EHTPUPOBAHHOM CEPHOM U a30THOM KUCJIOT C
MeTtasuiaMyd. OCHOBHBIE CIIOCOOBI TIOTyYeHUsT KUCIOTHI.

23. OcHoBaHMS KaK 3/IeKTPOJIMTBI, MX KlacCU(UKaLWsg [0 pa3IAYHbIM IpPU3HAKaM.
XVMHYecKue CBOMCTBA OCHOBaHWN B CBeTe TEOPUM SJIEKTPOIUTUUECKOM [UCCOLMALUU.
Pa3no)keHre HepaCTBOPUMBIX B Bo/le OCHOBaHUM. OCHOBHBIE CIIOCOOBI 1M0JTyYeHrsi OCHOBAHUM.

24. Conu Kak 31eKTpouthl. CoJ/id CcpefjHUe, KUC/ble U OCHOBHbIe. XMMHUUECKU CBOMCTBA
coJieil B CBeTe TeOPUU 1eKTPOIUTHYeCKOH Juccoranyi. CrocoObl MoydeHus cosiei.

25. 'mpponus coel.

26. Coneobpa3yroiire W Hecosjeobpa3syrole OKCHabl. OCHOBHbIe, ambOTepHble U
KHCIOTHBIE OKCH/IbL. 3aBUCUMOCTb XapaKTepa OKCH/la OT CTelleHW OKWC/IeHHs1 006pa3yrolliero ero
MeTasyla. XMMUUecKre CBOMCTBa OKCHU/0B. [lonyueHre 0KCHOB.

27. Knaccugukaius xvMuueckux peakuuid. Peakuyy coefuHeHMs, pas/ioKeHus,
3aMelrieHysi, obmeHa. KatamuTuueckue peakuuu. OOpaTvMble W HeoOpaTHMble peaKLWU.
['omoreHHsbIe U reTeporeHHble peakLUH.

28. OK30TepMHUUeCKHe U SHJ0TepMUYecKue peaklyu. TeroBor 3¢(eKT XMMUYeCKUX
peakiuii. TepMOXUMHYeCKUe YpaBHEHUS.

29. OKuIMTeNbHO-BOCCTAHOBUTEbHBIE peaklud. CTeneHb OKWCAeHUs. OKUCIUTeNb U
BOCCTaHOB/IeHWe. BoccraHoBuTe/nb W OKWcAeHWe. MeTos 571eKTPOHHOro OanaHca  [ijis
COCTaBJIeHUS1 YDABHEHUM OKUC/IUTE/IbHO-BOCCTAHOBUTE/IBHBIX PeaKLUi.

30. [ToHATHE O CKOPOCTU XMUMMYECKUX peakLUi. 3aBUCHMOCTb CKOPOCTH XUMHUECKHUX
peakiuii OT pas/MuYHbIX (DAKTOPOB: MPUPOJbI pearvpyroliyMx BeIlecTB, WX KOHLEHTpaLH,
TeMIlepaTyphbl, IOBEPXHOCTU COMPUKOCHOBEHUS U MCIT0J/Ib30BaHHMs KaTaau3aToOpOB.

31. ObpaTvMbie U HeoOpaTHMbIe peakLUM. XHUMHUYEeCKOe paBHOBECHE U CIOCOOBI €ero
CMeILleHuUs.

32. Metambl. OcOOEHHOCTH CTPOEHHsI aTOMOB M KpUCTa/uioB. du3nyeckre CBOMCTBa
MeTa/yioB. Kiaccugukaiyss MeTanioB MO Ppa3iMyHbIM TpH3HAaKaM. XUMHUYeCKUe CBOMCTBA
MeTalJIOB. DJIeKTPOXMMHUYECKUH PsAJl HalpshKeHUN MeTa/uioB. MeTauioTepMusl.

33. O6mume crnocobel TONydyeHUsT ~ MeTa/uioB. [loHSATHE O  MeTa/UTyprum.
[TupomeTannyprusi, rUpOMeTaLTYPrus U s/eKTpoMeTa/iyprusi. CriziaBbl YepHbIe U [IBETHbIE.

34. Hemetawtbl. OcOOEHHOCTH CTpPOeHHs aTOMOB. HemeTasibl — TPOCThIe BeleCTBa.
3aBUCUMOCTb CBOMCTB TaJlOT€HOB OT UX TMojoxkeHuss B Ilepuosuueckon cucreMme.
OxucnuTeNbHbIE U BOCCTAHOBUTE/IbHbIE CBOMCTBA HEMETA/VIOB B 3aBUCUMOCTH OT MX I0JIOXKEHHUS
B PAAY 3J1IEKTPOOTPULIATETbHOCTH.

35. Ilpegmer opraHuyeckod XuMuM. [IpUpofiHbIe, WCKYCCTBEHHble U CUHTETUUYECKUE
opraHuueckue BeljecTBa. CpaBHeHHe OpPraHMUeCKHX BelleCTB C HEOPraHUUeCKUMHU.

36. BaneHTHOCTh. XMMHUECKOe CTPOEHME KaK MOPS0K COeJUHEHNS] aTOMOB B MOJIEKYJIbI
T10 BaJIEHTHOCTH.

37. Teopusi cTpoeHus oOpraHuueckux coenuHeHui A.M. byrtnepoBa. OcHOBHbIE
TI0JIOKEHUS] TEOPUU XMMHYECKOr0 CTpoeHus. V3oMepusi U nM3omepbl. XuMHUUeckKre (GopMy/bl U
MO/IeJI1 MOJIEKYJT B OPraHUUeCcKON XUMUHU.

38. Kyaccugukaiysi BellecTB [0 CTPOEHHWIO YIJIEPOJHOTO CKejeTa W Ha/IA4YMI0
(GyHKUMOHaMBHBIX rpyni. 'omosiory u romosiorusi. Homenknatypa IUPAC.

39. Knaccudwukaiusi peakijuii B OpraHUueckod XuMmuu. Peakuyuu TmpUCOeJWHEeHHs
(rugpupoBaHUs,  rajOTeHUpPOBAaHUS,  T'MAPOTraJlOreHUpPOBaHUs,  rujpaTtanuu). Peakuuu
oTLerieHus  (JerupupoBaHusi, JerujporajoreHupoBaHusi, Jerujparauuu). Peakuuu
3aMelleHus1. Peakijuy nsomMepurs3alyy.

40. AnKaHbl: TOMOJIOTUYECKUN Psifi, ©30MepUs U HOMEHK/IaTypa a/IKaHOB.
41. XwuMHYecKue CBOMCTBa a/JKaHOB (MeTaHa, 3TaHa): TOpeHWe, 3aMellleHHe, pa3JoyKeHue,
JeruzpupoBanue. [IpuMeHeHue ajlkaHOB HAa OCHOBE CBOWCTB.
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42. AJiKeHbl. OTWJIEH, ero IoaydyeHue (JeruipupoBaHUEM 3TaHa, JernoJMMepHr3alei
nosMaTUIeHa). ['oMonoruueckuii psifi, “U3oMepusi, HOMEHK/IaTypa a/IKeHOB.

43. XwuMHyecKve CBOMCTBa 3TW/IeHa: ropeHHe, KaueCTBeHHble peakluy (obecliBeunBaHUe
OpoMHOM BOJBI U pacTBOpA MepMaHraHaTa Kaaus), TUApaTaius, moaumepusaiys. [IpumeHeHne
5TUJIeHa Ha OCHOBE CBOMCTB.

44. TveHbl U Kayuyku. [IoHsTME O [yWeHax Kak YIr/eBOAO0pOJax C ABYMS ABOWHBIMM CBSI3SIMU.
ConpsbkeHHble AveHbl. XUMHUYecKhe cBoicTBa OyTaaveHa-1,3 U n3ompeHa: obecljBeurBaHHe
OpoMHOM BOJBI W TIOJIUMepU3alus B Kaydyku. HaTypasibHbBIM ¥ CHHTeTHYeCKHe Kay4dyKU.
Pe3una.

45. AnkuHbl. AtietusieH. XMMHUeCKHe CBOWCTBA alleTHU/IeHa: TOpeHue, o0ecijBeurBaHue
OpoMHOI BOJBI, TIPUCOEUHEHHe XJI0POBOZOpOJa W rujparanus. [IpuMeHeHue alleTuieHa Ha
OCHOBe CBOMCTB. MexK/accoBas U30MepHsl C ajKaJueHaMH.

46. Apenbl. bensos. Xumuueckue cBoicTBa OeH3o0sa: ropeHue, peaklUd 3aMellleHust
(rasloreHMpoBaHue, HUTpoBaHue). [IpuMeHeHe OeH30/1a Ha OCHOBE CBOKCTB.

47. TlpupoaHble UCTOYHUKU YTJIeBOAOPOJOB. [IpUpoHBIN ra3: cocTaB, NpUMeHeHHe B
KauecTBe TOIUIMBA.

48. Hedrb. CocraB u nepepaboTtka HedTu. [Teperonka Hedtu. HedrernpoayKThl.

49. Criuptel. [TonyueHwe 3TaHoa OpO>KEHWEM TJIFOKO3bI M TUApaTal[iel 3THJIeHa.
'appokcunibHas rpynma Kak (yHKUMOHa/ibHas. [loHsiITHe O mpefe/lbHBIX OHOATOMHBIX
CIIMpTax.

50. XuMuueckre CBONCTBA 93TaHOJA: B3aUMO/JeWCTBHe C HaTpueM, obOpa3oBaHUe

MPOCTBIX U CIOXKHBIX 3(UPOB, OKUC/IeHWe B anpjeruf. l[IprMeHeHue 3TaHONIa Ha OCHOBE
CBOMCTB. AJIKOTO/IU3M, ero MocjiefCTBUS U NpeAyrnpeXjeHue.

51. I'nuuepurH Kak TipeJcTaBUTe/lb MHOIOATOMHBIX CIMPTOB. KauecTBeHHas peakLusi Ha
MHOTr0aTOMHbIe CrUpPThL. [IprMeHeHue rauliepyHa.

52. ®enHon. du3nueckre U XMMHAYeCKHe CBOMCTBA (peHOJ1a. B3arMHOe B/MsiHME aTOMOB B
MoJieKyse (peHoJia: B3auMO/eNCTBUE C TUIPOKCUIOM HaTpHsl U a30THOU KucI0ToU. [IpumeHeHue
(eHO/1a HA OCHOBE CBOMCTB.

53.  Asbperugpl. IloHsaTre 00 anmbaerugax. AjbJerdfHasi TPynma Kak (yHKLIMOHAIbHAS.
dopmanberus U ero CBOMCTBa: OKWC/IEHWE B COOTBETCTBYIOLIYIO KHC/IOTY, BOCCTaHOBJ/IEHHE B
COOTBETCTBYIOLL{MW CITUPT.

54. IlonyuyeHue anbJeruioB OKWCIEHHEM COOTBETCTBYHOIIMX COUPTOB. IlprMeHeHue
(opMmasnberuzia Ha OCHOBe ero CBOMCTB.
55. Tlonsatre 0 KapOOHOBBIX KucioTax. KapOokcuibHasi Trpymnma Kak (yHKLMOHAIbHas.

l'omonornueckuii  psf TpefeSbHBIX OAHOOCHOBHBIX KapOOHOBBIX KucCOT. [lomydeHue
KapOOHOBBIX KUC/IOT OKUC/IEHUEM alb/leri/i0B.

56.  XWMHWUeCKHe CBOHCTBAa YKCYCHOM KHC/IOTBI: OOIIMe CBOMCTBAa C MHUHEpaJbHbIMU
KUC/IOTaMU U peakiusi dTepuduKalyi. [IpyuMeHeHHe YKCYCHOM KHC/IOThI Ha OCHOBE CBOMCTB.
BricIive KupHbIe KUCIOThI Ha TIpUMepe MaJIbMUTHHOBOM U CTeapuHOBOM.

57. CnoxkHble 3(Uphl U KUPbL. [lonydyeHre CI0XHBIX 3(GHUPOB peakijyeli 3TepuduKaliiu.
CnoskHble 3(UpbI B TIPUPO/ie, UX 3HaueHue. [IpuMeHeHMe C/I0KHBIX 3()UPOB Ha OCHOBE CBOMCTB.

58. JKuphl Kak cyio>xkHbIe 3¢upsl. Knaccudukaiiys >xupoB. XUMUUeCKre CBOMCTBA KUPOB:
TU/IPOJIM3 U TUIPUPOBaHUE KUJKUX KUPOB. [IpriMeHeHe >XKMPOB Ha OCHOBe CBOMCTB. Mbla.

59. YrneBoppl, Ux KnaccupuKalys: MOHOcaxapupl (T/H0K03a, (pyKTO3a), Aucaxapu/ibl
(caxapo3a) v moJyiMcaxapu/ibl (Kpaxmas 1 Lie/ITH0/103a).

60. ['1toKo3a — BelleCTBO C ABOMCTBEHHOW (DyHKI[MeW — anbAerujocrupT. XuMuuyeckre
CBOWMCTBA TJIFOKO3bI: OKHC/IEHHe B IJTFOKOHOBYIO KUC/IOTY, BOCCTAaHOBJIEHHE B COPOUT, CIIMPTOBOE
6poskenue. [IprMeHeHue TTFOKO3bI HA OCHOBE CBOMCTB.

61. 3HaueHUe yr1eBOJOB B >KUBOW TPUPOJE W >XKU3HU yesioBeKa. [IoHATHe O peakLUsix
MOJIMKOH/eHCaLMY ¥ TUZIPO/IM3a Ha IpUMepe B3auMOIIpeBpall{eHuii: T/I0K03a - [ToI1caxapu/,.
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62. Amunbl. [loHsiTie 06 amuHax. AsvdaThueckKue aMuHbl, WX KaacCHUKaLus U
HOMeHKJ/IaTypa. AHW/IMH, KaK OpraHiueckoe ocHoBaHue. [TosyueHre aHUIMHA U3 HUTPOOeH30/1a.
[IpumeHeHWe aHWIMHA Ha OCHOBE CBOMCTB.

63. AMUHOKMC/IOTBI KaK aM(oTepHble AU(PYHKLMOHAIbHbIE OpPraHUuecKrie COeJMHEeHUSI.
XVMHYecKue CBOMCTBAa aMHUHOKHWC/IOT: B3aUMOJEWCTBUE CO lje/l0YamMH, KUCI0TaMd U JApPYr C
IpyroM (peakuusi NOJUKOHAeHcauuu). IlenTuaHas cBsA3b M nonunentyjpl. llpumveHeHue
aMUHOKMCJIOT Ha OCHOBE CBOMCTB.

64. Benku. IlepBuuHasi, BTOPUYHAs, TPETHYHAs CTPYKTYpbl OeNKOB. XWUMHYeCKue
cBoiicTBa OesnKOB: ropeHWe, JeHaTypalLusi, THAPOJM3, LIBeTHble peakLUWH. Bbuonoruueckue
¢byHKIMY OenKoB.

65. IMommepsl. Besiku 1 To/mMcaxapy/ibl Kak OMOTO/TUMEpBI.

66. Ilnactmaccel.  IlosiyueHuMe  TIOIMMEPOB  peaklUel — MOJMMepU3alUu U
MO/MKOHZleHcaliuu. TepMorulacTUUHBIe U TepMOpeakKTUBHbIe IL1acTMacchl. [IpescraBurenu
I/1acT™Macc.

67. BosokHa, ux knaccudukaius. [TonydeHre BonokoH. OTJenbHbIe MpeCcTaBUTeTN
XAUMHUUECKHX BOJIOKOH.
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