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Pe3yﬂbTaTbI 0CBOEHHUA JUCIUII/ITUHBI:
«Xumusn» IITIICC3 (CII0)

o cneguaabHocTH 09.02.07 MHdbopManMoHHbIe CHCTEMbI H HPOrPAaMMHPOBaHHe

TpeOoBaHusI K pe3y/IbTaTaM 0CBOEHUS JUCIUILUIMHBI:

Ymemb:
- Ha3bIBaThb: W3yUeHHbIe Bell[eCTBa 10 TPUBUABHOM UM MEX/[YHapOAHON HOMEHK/IaType;
- orpejiefisiTh: BaJIeHTHOCTh U CTeTleHb OKUC/eHUs XUMHUUeCKHUX 3JIeMEHTOB, THUI XMUMHUYeCKON
CBSI3W B COeAVHEHUSX, 3apsifi MOHA, XapaKTep Cpelbl B BOJHBIX PACTBOpaX HEOPraHUYeCKUX U
OpraHWYecKUx COeAVHEHWM, OKWC/IWTEeJb W BOCCTAaHOBUTENb, TPUHA/JIEKHOCTb BeL[eCTB K
pa3HbIM KJjlacCaM HeOpPraHU4eCKHWX U OpraHuuecKrux CoeJuHeHUH;
-XapaKTepu30BaTh: 3/IeMeHThl MaJlbIX MepPUO/IOB T0 UX M0JI0’KeHHI0 B [leprouueckoil cucreme
IO.U. MeHpeneeBa; obiiye XMMAYeCKHe CBOWCTBA META/UIOB, HEMETA/JIOB, OCHOBHBIX KJ/IaCCOB
HeOpraHu4ecKrWx W OpraHuuecKux COeJMHeHHUH; CTpoeHHe U XUMHUecKue CBOMCTBA M3yueHHbIX
HeopraHMUeCKUX U OpraHuuecKuX COoeMHEeHUH;
- 0OBSICHATD: 3aBUCHMOCTb CBOMCTB BeII|eCTB OT UX COCTaBa U CTPOEHMSI, IPUPOY XUMUUYEeCKOH
CBsI3M (MOHHOM KOBa/JIeHTHOW, MeTa/sInueCcKOd U BOZAOPOJAHOM), 3aBUCHMOCTb CKOPOCTH
XUMUYECKOW peakI[UH U TI0JI0)KeHe XUMHUYeCKOTO PAaBHOBECHS OT pa3/IMuYHbIX (DaKTOPOB;
- BBIMOJIHAT XUMHUUECKUI 3KCIIePUMEHT: M0 PAClo3HaBaHHIO Ba)KHEMNIMX HeOpraHWuecKux u
OpraHu4ecKrx COoeJUHeHHUH;
- TIPOBOJUTb: CaMOCTOSITE/IbHBIM TIOMCK XUMHUeCcKod WH(OpPMaLuu C HCI0Ib30BaHUEM
Pa3/IMYHBIX UCTOUHHUKOB (HayYHO-TIOMYJ/IIPHBIX U3/IaHUH, KOMIBIOTEPHBIX 0a3 JaHHBIX, PECYPCOB
VHTepHeTa); WCIIO/B30BaTh KOMIIBIOTEDHBIE TEXHOJOTHU [y 00pabOTKM U Tepejauu
XUMHYeCKOW H(OopMaIH 1 ee TIpe/ICTaB/IeHUs] B pa3/IMUHbIX (popMax;
- CBSI3bIBaTh: U3yUeHHbI MaTepras Co CBoell podecCcroHaNbHOM /1eATebHOCThIO;
- pellaTh: pacueTHbIe 33/jaui TI0 XUMHUYeCKUM (OpMysiaM U YPaBHEHUSIM;
- WCIOJIb30BaTh TMpUOOpeTeHHbIe 3HAHWS W YMEHWs B TMPAKTUUECKOW JesTellbHOCTH U
TIOBCeZIHEBHOM JKU3HU:
* 1711 00BSICHEHHUST XUMUUECKUX SIBJIEHUH, POUCXO/SIIUX B TIPUPO/Ie, ObITY U Ha TIPOU3BO/ICTBE;
* onpe/iesieHUsi BO3MOKHOCTH MPOTeKaHUsI XUMUUeCKHX TpeBpallleHui B pa3/IMUHbIX YC/IOBUSIX U
OLIeHKHU MX TIOC/Ie[ICTBUIA;
* 9KOJIOTUYEeCKU TPaMOTHOT'O TIOBeZIeHUsI B OKpY Katollleld cpefie;
* OLIEHKU BJIMSTHUSI XMMWYECKOTO 3arpsi3HeHUs OKPY’Karolllel Cpe/ibl HaA OPraHWU3M uejioBeKa U
JPyTHe >KUBbIe OPTaHU3MBbI;
+ Oe3oracHoro oOpalleHdusi C TOPIOUMMH W TOKCHYHBIMU BeIleCTBAMU U J1labOpaTOPHBIM
obopyzoBaHueM;
* IPUTOTOBJIEHUST PACTBOPOB 33/laHHON KOHLIEHTPAL[MU B OBITY ¥ Ha TIPOU3BO/ICTBE;
* KPUTUUECKOW OL|eHKHM J0CTOBEPHOCTH XMMHUeCKOW WH(OpMalMH, MOCTYTIAkIeid U3 pasHbIX
HCTOUYHUKOB

3Hamb:

- BaXHEWIIMe XUMHUUYECKHe TIOHSTHS: BEIeCTBO, XUMHWUECKHM 3/1eMeHT, aTOM, MOJeKy/a,
OTHOCUTE/IbHAs aTOMHAasi Macca, OTHOCUTE/IbHAasi MOJIEKY/sipHasi Macca, WOH, aJJIoTPOIHS,
M30TOIbl, XUMHUECKasi CBsI3b, 3/€KTPOOTPUIATETbHOCTh, BAJIEHTHOCTh, CTENEHb OKWC/IEHUS,
MOJTb, MOJISIPHAst Macca, MOJISIpHBIN 00BeM ra3000pa3HbIX BEIeCTB, BEI[eCTBa MOJIEKYJISIPHOTO U
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HEMOJIeKY/ISIPHOTO CTPOeHHsl, PACTBOPBI, 3/IEKTPOJIUT U He 3JIeKTPOJIUT, 3/IeKTPOTUTHUecKas
JMCCOLMaLMs, OKUCUTE/b ¥ BOCCTAaHOBUTE/Ib, OKHC/IEHHEe U BOCCTaHOB/IeHUe, TeryIoBOi 3(pdekT
peaklMy, CKOPOCTb XMMHYECKOH peaklMd, KaTa/lu3, XUMHW4YecKoe DaBHOBeCHe, YTrepoJHbIN
CKeJeT, (PyHKL[MOHaIbHas TPyIia, U30MepHsi, FTOMOJIOTHS;

- OCHOBHbIe 3aKOHbl XMMHU: COXpaHEHHWe MacChl BeleCTB, MOCTOSHCTBA COCTaBa BeLeCTBa,
[Tepuoanueckuii 3akoH [1.11.MeHzeneeBa;

- OCHOBHbIE TEODUM XUMUU: XUMHUUECKOU CBSI3H, 3JIEKTPOIMTHUECKON AUCCOLUALINN, CTPOEHUS
OpraHuYecKUX U HeOpraHMueckux CoeMHeHN;

- Ba)KHeMllIMe BellleCTBAa W MaTepuasbl: MeTa/ulbl U CIUIaBbl, CepHasi, COJsiHasi, a30THasi W
YKCyCHasi KUC/IOTbI; O/1aropofiHble Tasbl, BOJOPO/, KUCIOPO/[, TaJoTeHbl, 1[e/IOYHbIe MeTasllbl;
OCHOBHbI€, KUC/IOTHbIe U aM(OTepHbIe OKCUbI U TUIPOKCH/IbI, 11[e/I0UH, YIJIEKUC/IbIA U yrapHbId
rasbl, CepHUCTBIN Ta3, aMMUakK, BoJja, IPUPOJHbIN ra3, MeTaH, 3TaH, STU/IEH, aLeTU/IeH, XJI0pHU/
HaTpwsl, KapOOHAT U THAPOKapOOoHaT HaTpusi, KapooHaT U docdaT KanbLus, OeH30/1, MeTaHOT U
9TaHOJI, C/0KHbIe 3(HUPHBI, KUPBI, MblIa, MOHOCaxXapubl (T/IF0KO3a), Aucaxapu/bl (caxaposa),
rosiMcaxapuzibl (KpaxMaa Y 1eJITi0io3a), aHW/IWH, aMHUHOKUCIOTHI, OekH, HCKyCCTBEeHHbIe
BOJIOKHA, KayuyKH, TJIaCTMACCHI.

O6mue komnerennuu (OK):

OK 01 Bgibupats crmocoObl pemieHust 3afad MPO(eCCUOHANbHOW AeATelbHOCTU
TIPUMEHUTE/TbHO K Pa3/IMUHbIM KOHTEKCTaM;

OK 02 Wcrnosib30BaTh COBpeMeHHbIe CpeCTBa MOUCKA, aHa/M3a M HUHTeprpeTanuu
vH(opMaluid, U WHMOPMAaI[MOHHbIe TeXHOJIOTHUW [IJIsS BBIMOJHEHHUs 3ajau TpodeccruoHa/lbHOM
JesITeNTbHOCTH;

OK 04 DddekTHBHO B3aIMO/1eHiCTBOBATh M pab0OTaTh B KOJIJIEKTHUBE M KOMaH/IE;

OK 07 CogelicTBOBaTb COXPAaHEHWIO OKPYXKaloOIlel CpeZbl, pecypcocOepekeHuIo,
MPUMEHSITh 3HaHWsA 00 W3MeHeHWH KIWMara, TIPUHLUIBI Oepe>KTMBOrO TIPOW3BO/ICTBA,
3¢ (PeKTHBHO ZIeMCTBOBATh B UPe3BbIYaNHBIX CUTYaLUsIX

B pe3ynbrate ocBoeHUs1 yueOHOM AWCIUIUTMHBI BBITTYCKHUK JIO/DKEH 00/1a/1aTh
C/IeIYIOLIUMU TMYHOCTHBIMU pe3y/IbTaTaMU:

JIPo 4 - chopMHUpPOBAaHHOCTE MHMPOBO33DEHMS, COOTBETCTBYIOIEr0 COBPEMEHHOMY YPOBHIO
pa3BUTHSI HayKW W OOIIEeCTBEHHON TPAaKTWKK, OCO3HAHHOTO Ha [uajiore Ky/JbTyp, a TaKKe
pa3muuHbIX (opM 0OIIeCTBEHHOTO CO3HAHHS, OCO3HAHUS CBOEr0 MeCTa B TOJUKY/IBTYPHOM
MUDE;

JIPo 5 - cpopMHpPOBaHHOCTH OCHOB CAMOPAa3BUTHSI U CAMOBOCITUTAHUSI B COOTBETCTBHUHU C
o011jeueIoBeUeCKUMHY  TIEHHOCTSIMA W Wjlea/laMd  T'PaKJAHCKOro O0OIecTBa; T'OTOBHOCTh M
CTIOCOOHOCTh K CaMOCTOSITe/TbHOM, TBOPUECKOUW U OTBETCTBEHHOM JleATeTbHOCTH;

JIPo 7 - miposiB/ieHHe HaBBIKOB COTPYAHUYECTBA CO CBePCTHHUKAMH, AeTbMH MJIaZilliero Bo3pacTa,
B3pOC/BIMU B 00pa3oBaTe/NbHOW, OOIECTBEHHO TIOJIe3HOM, yueOHO-HMCC/ie/[0BaTeTbCKOMH,
TPOEKTHOM U IPYTUX BUJjaX JesiTe/IbHOCTH;

JIPo 9 - rOTOBHOCTb W CIIOCOOHOCTH K 00pa30BaHMIO, B TOM uHC/Ie camMooOpa30BaHUIO, Ha
TIPOTSDKEHUW BCeH >KWU3HHW;, CO3HATe/SbHOE OTHOIIEeHHWEe K HeNpephIBHOMY 00pa30BaHHUIO Kak
YCJIOBHIO yCIELTHOM MpodecCcroHaIbHOM U 0011[eCTBeHHOM JesiTe/TbHOCTH;

JIPo 12 - OepexHOe, OTBETCTBEHHOE U KOMIIeTeHTHOE OTHOLIeHWe K (U3NYeCKOMYy U
TICUXOJIOTUYECKOMY 3/I0POBBIO, KaK COOCTBEHHOMY, TaK W APYTHX JIIO/IeH, yMeHHe OKa3bIBaTb
TIepBYI0 MOMOIIIb






ITacnopT ()oH/Ja OIEHOUYHBIX CPe/ICTB
IITICC3 (CIIO) no coernjiajibHOCTH

09.02.07 NudopmarinoHHbIe CHCTEeMbI ¥ IIPOrPaMMHPOBaHie

HanmenoBanme

KonTponvpyemsblie OLEHOYHbBIX CPE/ICTB
KonTtpompyemebie
Ne JULAKTUUYecKue [pyrue oLileHOUYHbIE
KOMITOHEHTbI TecTsl,
/T e TMHUL[bI CpeJCTBa
KOJI-BO
. BU/]] KOJI-BO
3a/laHuM .
3a/laHuM
1 2 3 4 5 6

Pazgen 1. «O0mmasi 1 HeopraHuyeckasi XuMus. XMMHYeCKHe CBOMCTBA M MpeBpallieHus
BeiectB. Heopranuueckue

COeITUHEeHUsA»
31; 32; Bi; B2, OK 1, Onpoc
Tema 1.1 OK2, OK 4, OK 7, JIPo Peinienue 13
1 OcHoBHbIC IOHATHSA | 4, /TPo 5, IPo 7, JIPo 21 TUIIOBBIX 3a/1a4 23
Y 3aKOHbI XUMHH 9, JIPo 12 HowmarHue 19
3ajaHue
Tema 1.2 Omnpoc 7
ITepuoguueckum Pemienn y 1
Paxonn | 3434 BiiB OKL, Tovamme | 15
2 nepuoAnYecKasi OK2, OK 4, OK 7, /IPo 26 3a/jaH1e
cneTeMa 4, JIPo 5, JIPo 7, J/IPo
JI.A. MeHpe/ieeBa. 9, /Po 12
CTpoeHue aToma
Yi; Bs; B3, OK 1, OK2, Ornpoc 13
3 Tema 1.3 OK 4, OK 7, JIPo 4, 17 Pentenue 3anau 9
Crpoenue Bewecrsa. | /IPo 5, /IPo 7, JIPo 9, HomarmHue 10
JIPo 12 3ajjaHue
Onpoc 9
Tema 1.4 Yi1; Bz; B3, OK 1, OK2, Perienue 3amau 8
4 Bopa. PacTBopbl. OK 4, OK 7, JIPo 4, 20 [IpakTrueckas 1
JdnekrpoautTnyeckasi | JIPo 5, JIPo 7, JIPo 9, paboTta
JUcCcoIUanus JIPo 12 HomarHue 19
3aJaHue
Onpoc 9
Tema 1.5 31; 32; B1; By, OK 1, Peruerye sazay 1
5 XuMmuuecKue OK2, OK 4, OK 7, JIPo 26 Hlomarurue 27
peaxiyu 4, JIPo 5, /IPo 7, JIPo Ko?{i'?:)é:;i‘;aﬂ )
9, JIPo 12
paboTta
Tema 1.6 31; 32; Bi1; Bz, OK 1, Ornpoc 17
6 BeinecTBa U UX OK2, OK 4, OK 7, JIPo 19
CBOHCTBA 4, JIPo 5, JIPo 7, JIPo

9, /IPo 12




Paszpesn 2. «Oprannyeckas xumusi. OpranmuecKue coe{HHeHUs»

Tema 2.1 Ornpoc 9
OcHOBHBbIE TOHATHUS PerieHue 3agau 7
OpraHu4YecKou 31; 32; B1; B2, OK 1, HowmariHue
7 xumMuM U Teopuss  (OK2, OK 4, OK 7, JIPo 11 3ajaHue
CTpOeHus 4, JIPo 5, JIPo 7, JIPo
OpraHuYecKux 9, JIPo 12
coeIHHEeHUH
Tema 2.1.1 IIpeamer |Y;:; B2; B3, OK 1, OK2, Ornpoc 11
OpraHuyecKou OK 4, OK 7, JIPo 4, 27 Pemienue 3agau 4
XHMHH UIPo 5, /IPo 7, JIPo 9, HomarHue 15
UTPo 12 3aJjaHue
Onpoc 10
Pemienue 3amau 8
Tema 2.2.-2.9 Yi; By; B3, OK 1, OK2, HomarHue 11
7 Yrnesogopoasl uux | OK 4, OK 7, JIPo 4, 45 3aJlaHue
NPUPO/JHBIEe JIPo 5, JIPo 7, JIPo 9, [IpakTHueckas 3
HCTOYHUKH JIPo 12 pabota
KoHtposnbHas 2
paboTta
Omnpoc 19
Tema 2.10-2.12 Yi1; B2; B3, OK 1, OK2, Pemntenue 3anau 15
8 Kucnopoacopepxany | OK 4, OK 7, JIPo 4, 45 ITpakTrueckas 4
ue opranuyeckue | JIPo 5, JIPo 7, JIPo 9, pabora
CoeAUHEeHUsA JIPo 12 HomarHue 10
3ajlaHue
Onpoc 15
AZ;;"; ;é;iiﬁ;ie ¥i1; Bz; Bs, OK 1, OK2, Perrenyie 3a7au 20
9 opramuvecKue OK 4, OK 7, JIPo 4, 20 [IpakTrueckas 2
CoeuHeRus. JIPo 5, JIPo 7, IPo 9, paboTta
JIPo 12 HowmarHue 15
ITomumepsl
3aJaHue
Bcezo: 262 402




MeTtouKa MpoBe/jeHHsI KOHTPOJIA 10 NMPOBepKe 0a30BbIX 3HAHUI
0 AUCHUITAHE « XUMHUA»

Pa3pen 1. «O6mas 1 HeopraHuJeckasi XumMusi. XuMH4ecKHe CBOMCTBA M MpeBpalieHns
BewecTB. Heoprannueckue coefriHeHUs»
Tema 1.1. OcHOBHBIe IOHATHSA U 3aKOHbI XUMHUH

KonTpommpyemblie KoMnoHeHThI: 31 ; 32; B1; B2, OK 1, OK2, OK 4, OK 7, JIPo 4, JIPo
5, /IPo 7, JIPo 9, JIPo 12

KoHTpoiupyemble 3HaHUA: OIpe/ie/ieHUs] MTOHATUM «aTOM», «37IeMeHT», «MOJIeKyJia»;
(hOpMy/IMPOBKY OCHOBHBIX 3aKOHOB XUMUH;

yMeHHUS: [IPOBOJUTH PacyeThl N0 XMMUYECKUM (hOpMyJiaM U ypaBHEHHUsIM peaKLvii.

Bonipocsl //isi IPOBe/JeHHs1 Ompoca:

1. CocraB BemjecTBa. XuMuyeckue 3jeMeHTbl. CriocoObl CYIIIeCTBOBAHMS XUMHUECKUX
3/IeMEeHTOB: aTOMBI, [IPOCThIE U CJIOKHbIE Bell[eCTBa.

2.BemectBa TIOCTOSSHHOTO Y TI€PEMEHHOI0 COCTaBa. 3aKOH TOCTOSHCTBA COCTaBa BeIeCTB.
BeliectBa MO/1€Ky/IIpHOIO U HEMOJIEKYJ/IIPHOI'O CTPOEHUS.

3. Msmepenue BeliectBa. Macca aTOMOB U MoJieKyJ1. AToOMHas efrHULa Maccbl. OTHOCUTe/IbHbIe
aTOMHas U MOJIeKyJISIpHasi MacChl.

4, KonmmuecTBO BellleCcTBa U eQUHULIbI €r0 U3MepeHus: MOJib, MMOJIb, KMOJIb. Yucio ABorazapo.
MonspHas macca.

5. ArperatHble COCTOSIHUSI Bell[eCTBa: TBepjoe (KpHCTa/uliueckoe U amopdHoe), >XKUAKOoe U
razoobpasHoe.

6. 3akoH ABOTra/[po U ero cjeAcTBYsl. MoJIIpHBINA 00HeM BeIeCcTB B Ta3000pa3HOM COCTOSTHHH.

7. O0beIMHEHHBIN ra30BbIi 3aKOH U ypaBHeHUe MeHzeneeBa—KanelipoHa.

8. Cmecu BeljecTB. Pa3znnurs Mexy CMecsiMi U XUMUYECKHMU COeZIUHEHUSIMU.

9. MaccoBasi 1 00beMHast Z10J1 KOMITOHEHTOB CMeCH.

10. BemectBo. AToM. Mosnekyna. XuMuU4eckuil 3neMeHT. Asnotpornus. [IpocTeie U C/10KHbIe
Bell[eCTBa.

11. KaueCTBeHHBIN U KOJIMUECTBEHHbIM COCTAB BeLeCTB.

12. Xumuyeckue 3Haku U (opMmyJibl. OTHOCUTEIbHBIE aTOMHAsi U MOJIeKYJIsIpHasi MacChl.

13. KosmmuecTBO BelrjecTsa.

KpuTepuu o1ieHKH YCTHOI'0 0TBeTa
Onenka «5»:

* OTBeT IMO/IHbIM Y NPaBU/IbHBIM HA OCHOBAaHWU M3YUY€HHBIX TeOPUH;

* MaTepuraJsl U3JIOKeH B OTpe/ie/IeHHOW JIOTUUeCKO! T10C/ie/JoBaTe/TbHOCTH, JIMTePaTyPHbIM
SI3bIKOM;

* OTBET CAMOCTOSITe/IbHBIH.

OneHka «4»:

* OTBeT IO/IHbIN 1 TIPaBU/IbHBIN Ha OCHOBAHWU HM3YUeHHBIX TeOpUll;

* MaTepuas U3/I0KEH B OIpe/e/ieHHOW JIOTUYeCKOW I10C/iej0BaTe/IbHOCTU, TIPU 3TOM
JIOTIyITIeHbl  /IBe-TPU HeCyIlleCTBeHHbIe OIIMOKM, WCIpaB/eHHble 10 TpeOOBaHUIO
YUUTEJISL.

Onenka «3»:

* OTBET TIOJTHbIM, HO TIPHU 3TOM ZOTYyIleHa CyI[eCTBeHHasi OIMOKa WJIM OTBET HETlO/THBIN,

HECBSI3HBIH.
OneHka «2»:



* 1pU OTBeTe OOHApy>KeHO HeNOHWMaHMe yuallliMCsi OCHOBHOTO COZiep>KaHHusi yueOGHOro
MaTepHuajia WIH JIOMYIeHbl CYIIeCTBEHHbIE OMIMOKU, KOTOPbIE YYAIl[UICS HE MOJKeT
VICTIDABUTD NIPU HABOZSILIMX BOMPOCAX YUUTEJIS.

OuneHka «1»:

¢ OTCyTCTBHE OTBETA.

Tunosble 3afaum o pa3jeny

1. IMosb3ysich MepPUOJUYECKOM CUCTeMOM XUMUuecKux 31emMeHTOB 1. V1. MeHzeneeBa, yKaKUTe
OTHOCHUTeJIbHbIe aTOMHbIe MaCChl a/IFOMUHUSA, XJI0pa, HATPUs, KUC/IOPO/a, a30Ta.

2.

Belunic/iuTe OTHOCHTE/IBHYIO MOJEKY/ISIPHYIO Maccy KapOoHaTa KasbLisl, HMEOLIero

dhopmyny CaCOs,

3. BbIUKMC/IMTE OTHOCHUTE/IbHYIO MOJIEKYJISIPHYIO MacCy Cy/b(daTa alroMUHKs, popMyia KOTOPOro
Alx(SO4)s.

4.

Beluric/iuTe OTHOCHTENBHYIO MOJIEKY/ISIDHYIO Maccy opTohochOpHON KHUCIOTHI, €eCiH

M3BECTHO, UTO COOTHOLLEHME aTOMOB BOJOpOJa, gocdopa M KUCIOpPOJa B MOJeKy/e PaBHO
COOTBeTCTBeHHO 3:1:4.

5. BrlurcauTe MaccoBoe OTHOILIEHHEe XUMMHUUECKHX 3/IEMEeHTOB B THNAPOKCHUAE Ka/IbLHs.

6. BrruriciuTe MaccoBoe OTHOILIEHHEe XUMMHUUECKUX 3/IEMEeHTOB B Kap60HaTe KaJIbLIHs.

7. Bblunc/iuTe MacCoBbI€e /I0/TH 37IEMEHTOB B MOJIEKYJIe CEPHOW KUCJIOTHI.

8. Briunc/iMTe MacCoBbIe ZI0/TM 37IEMEHTOB B MOJIeKyJie okcuza >kesiesa (I11).

9. BriurcauTe, ckobKo o Macce docdopa cogepxutcs B 28,4 r okcuga docdopa (T).

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

B kakoli Macce okcH/ja KajabLys cogepurcs 1,6 T KaabLuys?

CKOJIbKO MOJIEKYJT COAEP>KUTCS B BOJle Maccou 72 r?

Kakoe K0/MuecTBO BelleCTBa 3aK/IF0YEHO B YIIeKHUC/I0M ra3e Mmaccou 110 r?
Haiitu Maccy okcugia Mmein KoiiuecTBoM BelijectBa 0,4 MOJb.

Kakoe konmuecTBoO BelljecTBa cocTassier 23,4 cynb(aTa HaTpUs?

Kakoii 06nem 3arumarot 0,2 MoJb a3ora?

Kakoe KomuecTBO BelljeCTBa B KUCI0poe oobemom 112 n?

KakoBa Macca a30ta, B3sToro o6semom 67,2 j1 (H.y.)?

Kakoii 06beM 3aHuMaroT 8 r Kuciopoga?

IInoTHOCTE rasa 1o BOAOPOAY PaBHA 8. KakoBa oTHOCUTe/IbHas MOJIEKYJ/IADHAA MdCCa 3TOro

rasa’



20. ITnoTHOCTH Ta3a 1o Bo3Ayxy paBHa 2. KakoBa macca 5,6 /1 (H.y.) 3Toro ra3a?

21. KakoBa macca HUTpara mMead, obpa3syroiierocs mpu B3auMogericTBuu okcuzga meau (II) c
a30THOU KHUCJIOTOM?

22. Ormpegenute 00beM BOAOpPOZa, BCTYMAMOIIEro B peaknuio C 15 71 Kuciopoja mpu
obpa3oBaHuu Bo/ibl. OObeMBI ra30B U3MEPEHbI TIPU H.Y.

23. Berurcuth 066em okcuzia yriiepoga (IV), mosyueHHBIN NIpY CropaHuM arjeThieHa 06eMoM
10 11 (m.y.).

KpuTepuu onjeHKHM yMeHHs pellaTh pacyeTHbIe 3a/jauH:

5 6a/1oB:
B/lafieHhe  KyJbTYpPOM  MBIIIJIEHUs;  CIIOCOOHOCTBIO K  00OOINeHMI0, — aHaIM3y,
KPUTHUYECKOMY OCMBIC/IEHHIO, CUCTeMAaTH3alliH, TTIOCTAHOBKe L[eJIell U BhIOOpY MyTel ux
JOCTWKEHUS, B JIOTUYECKOM PacCy>KAE€HWUM W DeIIeHUM HeT OIIMOOK, 3a/jaua pelieHa
paLMOHAIBHBIM CITOCOO0M.

4 6asa:
B JIOTUUECKOM PACCY’>KI€HUH U PEeIIeHUH HeT CYIIIeCTBEHHBIX OIMOOK, HO 3a/jaua peleHa
HeparMoHaIbHBIM CITOCOO0M WJTH [IOTTYIIeHO He 6ojiee [BYX HECYIeCTBEHHBIX OLITHOOK.

3 6aya:
B JIOTUUECKOM PaCCy’KI€HUH HET CYIeCTBEHHBIX OIIMOOK, HO JOMYIIeHa CyI[eCTBeHHast

2 bana:

HMEIOTCS CyII[eCTBEHHbIE OIIMOKH B JIOTUUECKOM PacCy’KAE€HUU U B PELIeHUH.

1 6amn:

OTCYTCTBHE OTBETA Ha 3a/jaHue.

CamocrosiTenibHasA pabora
(JomaiiiHee 3afaHue)

Borpoce! gj151 camoInpoBepKu:
1. Yro sB/ISIeTC NpeMeTOM U3yUYeHUs] XUMUM?
Yro rnokaspiBaeT XuMHueckas popmysia?
3. IlpuBegute rpyMepbl XMMHUYECKHX BellleCTB, MCII0/Ib3yEeMbIX B IIPOMBILLIIEHHOCTH,
CebCKOM XO35HCTBe, OBITY.
[IpuBeguTe KpaTKOe M3/I0KeH!ue aTOMHO-MOJIEKYJISIPHOTO yUeHHUs.
HasoBuTe yueHbIX, BHeCHIMX HavOONbLUIMKA BK/Ia[ B Pa3BUTHe U YTBepXK/eHHe
aTOMHO-MOJIEKYJ/IIPHOTO YYeHUS.

6. Kakue skcriepuMeHTasbHble (PaKThl CBHU/ETENbCTBYIOT O pealbHOM Cyl[eCTBOBaHUU
aTOMOB U MOJIEKY/I.

7. BblyunTe 3HaueHHe MOCTOSSHHOM ABOrajpo, XapakTepUCTUKY HOPMa/bHbIX YC/IOBUU
(maBneHue u Temriepatypa) 1 00beM 1 MoJisi ra3a TIpY HOPMaJTbHBIX YCIOBUSX (H.Y.).

8. Kak uCrnosp3yloT Ha IIpakTHKe 3aKOH ITOCTOSIHCTBA COCTaBa M 3aKOH COXpaHeHWs
MacChl Bel|eCTB.

9. Kakyro pa3MepHOCTb HMEIOT BeJWYMHBL: KOJMYEeCTBO BeleCTBa, OTHOCHUTEJIbHAas
MOJIeKyJ/IsIpHasi Macca, MOJIsIpHasi Macca, MOJISIDHbIM 00beM, Macca BeljecTBa, 00beM
rasa?

Pemmenue 3a7au Ha HaxXOXK[eHWE OTHOCUTETbHOW MOJIEKY/ISIDHOM Macchl, OIpefie/ieHue

MacCOBOM 0/IM XUMUYeCKUX JIEMEHTOB B CJIOKHOM BellleCTBe; KOJIMUeCTBa BelllecTsa U T.[.

1-3. Kakoii 06bem (1pu H.y.) 3aHuMaeTt 1r:

N

ok
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1. cepoBOZIOPO/3;

2. KHCJI0pOJa;

3. aMMHakKa

4-6. Havipaure maccy (npu H.y.) 2,8 11 c/ieyonjux ra3oB:
4. X710pOBOJ0OPOAA;

5. dTopa;

6. yrJIeKucIoro rasa.

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

7. 3x10%! monekyn rasa?

8. 12x10%* Monekyn rasa?

9-10. CKo/1bKO MOJIeKYJI (PH H.y.) CO/IeP>KUTCSA B:
9. 1,4n a3ora;

10. 11,2mn kucsopoaa.

@®oH/| TECTOBBIX 3aJJaHUH [I/Isl TEKyLlero KOHTPO/1 3HAHUH 110 TeMe:

Bblbepume 00uH npasuibHbIli 6apuaHm omeema

Menbuaiieii XMMHYeCKH HeJle/TAMOH YacTUIIel BelecTBa sIB/IeTCH:
MOJIeKyJia

WOH

+aToM

XUMUYECKHH /IEMEHT

KonuyecTBo BemecTBa — 370:

+TIOpLMsI BellleCTBa, M3MepeHHasi B MOJISIX
YMC/I0 CTPYKTYPHBIX YacTHL, paBHoe 6-10%3
Macca Bell[ecTBa

HaBeCKa BelecTBa

M30T0NBI XMMHYECKOI'0 3/IeMEeHTa 0T/IMYAKTCA APYT OT Apyra:
+110 YUC/Ty HEMTPOHOB

T10 YHUCJTY 3/IEKTPOHOB

T10 YMCJTy IPOTOHOB

T10 MTOJIOKEHUIO B IepUOUYEeCKON CUCTEME

N3 nepeunc/ieHHbIX SB/IEHUN 0TMeTbTe XMMHUYeCKHe:
+I"opeHne crimuku

+CKucaH1e MOJIOKa

+P>kaB/ieHUe Keyne3a

IIpaBienue metasia

Kakoii 3aK0H /JaeT 0CHOBY /I/Ifl COCTaB/IeHHsI XUMUYECKHX peaKuu?
3aKO0H MOCTOSTHCTBA COCTaBa BelljeCTBa

3aKOH KBUBA/IEHTOB

+3aKOH COXpaHeHUsI MacChl BellleCcTBa

3akoH ABOrazpo

Yrto Ha3bIBaeTCsA NOCTOSIHHOM ABoraapo?

1MoJIb BelljecTBa, cogepxaiuii 6,02-10 23monexyn

+Uucsio vactury 6,02-10%3, cogeprkaimxcs B 1 MoJib /1000ro BelecTsa
1Mos1b BelrjecTBa, cogepxaruii 6,02-10 22 atomoB

Copep»kanue 6,02-10 23 aromoB B 12 r. yriepoja
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Kem ycTaHOB/IeH 3aKOH IIOCTOAHCTBA COCTaBa BellecrBa?
M. B. JIoMOHOCOBBIM

K. JaneToHOM

+XK. IIpyctom

A. ABorazpo

MHorune XuMH4YeCKHe 3/IEMEHThI 00Pa3yl0T HECKO/IBKO MPOCTHIX BEIeCcTB, 00/1a/JaloIuX
pa3/MYHbIMU cBolicTBaMH. Kak Ha3bIBalOT 3TO siB/IeHHE?

M0JIMMOP(PU3MOM

roMoJiorrei

MHOT'OMEePHOCTBIO

+anioTporven

XuMHYeCcKHe CoeJHHEeHHs MePEeMeHHOr0 COCTaBa Ha3bIBAIOT:
CJIO)KHBIMU BeIIleCTBaMU

JATbTOHUAMHI

KOMIUIEKCHBIMH BeIl[eCTBaMU

+0epTosMAaMu

XuMHuyeckKue coeUHeHHs MMOCTOSTHHOI0 COCTaBa Ha3bIBalOT:
OepTomaaMu

Bell[eCTBAMU

+1a/IbTOHUAaMU

KOPIyCKy/IWJaMU

Onpegenurte Maccy () KHC/IOPOJa, 00beM KOTOporo (H.y.) coctaBJisiet 44,871
6,4

+64

22,4

2,2

OmnpepenuTe KOJIMYECTBO MOJIb XJ10Pa, 00beM KOTOpOro mpH H.y. ocrasser 11,2 1
+0,5
11,2
22,4
10,5

Macca obpa3na kap6oHara Kaabius paBHa 10 r. Onpe/eure KoJIM4eCTBO MOJIb 3TOH COTH
100

+0,1

0,01

10

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

46,3

0,46

46

Kakoe K0/1MUeCTBO BelecTBa (MoJib) COCTaBIAIT 6,02-10%° Mosteky.1
10
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+100
0,1
1000

MoisipHasa Macca KaKux U3 NPUBeIeHHbIX HIKe BellleCTB 0/JUHaKOBa
CaCO3 u NaBr

+H3PO4 u H2SOq4

CuS u AuCls

NaBr u CuS

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

A30T 1 KUCI0pOL

Awmmuak u ¢prop

Kucnopog u dTop

Kakoii 00bem 3anuMaroT npu H.y. 100 Mosib s1r060ro rasa
22,4 n

+22.4 nm3

22 4 3

2,24 m3

B kKakom 00béMe (J1) aproHa (H.y.) COAEP)KHTCH CTO/IBKO )K€ aTOMOB, CKOJIBKO B 11,2 ;1
BO/i0po/ja

+5,6

11,2

22,4

224

Kakas macca BojpI () MOXKeT OBITh M0/Ty4YeHa NP B3aUMO/IeliCTBHM C KHUC/I0PO/0M 224 i
BOjOpoAa?

0,18

18

1,8

+180

HaiiguTe Maccy ruipoKcu/ia Kaabius (T), KOTOPbIi 0bLT MO/Ty4eH P B3aUMO/IeiiCTBHH C
Bojiok 658,8 r HerameHou u3Bectu, coaepxamei 85 % CaO .

74
800
+740
1000
Tab/mna 1
MeTtoauKa npoBefeHHsI KOHTPOJIsA
[TapameTpbl METOJUKHU 3HayeHue rapameTpa
[Ipenen nnTeILHOCTHA BCETO KOHTPOJIS 15 MUHYT
[TocnenoBaTelbHOCTb BbIOOpa BOIIPOCOB CryuatiHas
[Ipepnaraemoe K0JMyeCTBO BOIIPOCOB 5

Kpurepuu onjeHKu:
- 5 0a//10B BBICTABJISIETCS], KOTOPBIN MPAaBU/IbHO BBITIOHSIET 5 TECTOBBIX 3a/JaHUIA;
- 4 6as1/1a BBICTAB/ISIETCS], €C/IM TIPABU/IBHO BBITIOJTHEHO 4 TECTOBBIX 3a/laHMSI.
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- 3 bamta BBICTaBJ/IAE€TCs, €C/IN ITIPABUJIBHO BBITTOJIHEHO 3 TeCTOBBIX 3a/laHudA
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Tema 1.2. «Ilepuoguueckuii 3aKoH H Ileproguueckas cucreMa XMMHYeCKHX 371eMeHTOB
.. Menpeneesa. CTpoenue aroma»

KonTpo/mmpyembie KOMIOHeHThI: 3; ; 32; Bi; B2, OK 1, OK2, OK 4, OK 7, JIPo 4, JIPo 5, J/IPo
7, /IPo 9, JIPo 12
KouTposinpyembie 3HaHUsI: coBpeMeHHasi hoopMyrpoBKa [Teprofrueckoro 3akoHa, CTPYKTypa
[Tepuoanueckoii cucrembl 1.M1. MeH/ieneeBa, CTpOeHHe aTOMOB,
yMeHHsI: OmpeJe/iaTb 3/IeMeHT TI0 2JIeKTPOHHOW QopmyJsie; yCTaHaB/IWBaTh 10
TIOPSIIKOBOMY HOMepy 3JIeMeHTa HOMep IeproZia U HOMep TpyMNibl, B KOTOPbIX OH HaXOAUTCS;
3aMUChIBaTh 3JIEKTPOHHYIO (OpPMy/y [aHHOTO 3/ieMeHTa W CpaBHUBATb €ro C COCeAHUMH
371eMeHTaMU B TIepuo/ie U IpyIIIle.
Bonpocsl g15 onpoca

1. AToMm — c/10)kHast yactuua. [JokasaresbCTBa C/I0XKHOCTH CTPOEHUSI aTOMa: KaToJ4HbIe U
pPEeHTTeHOBCKHe 1yuH, (oTo3¢hdeKT, paIu0aKTUBHOCTD, 3/1€KTPOJIU3.

2. TlnanertapHas Mojenb atoma J. Pesepdopza. Ctpoenue aroma 1o H. Bopy. CoBpemeHHbIe
Tipe/iCTaB/IeHNs O CTpOeHUU aToMa. KoprycKyasipHO-BO/THOBOM Ayann3M YacTUL] MUKPOMUPA.

3. CocTaB aTOMHOTO 5i/ipa — HyKJIOHBI: IPOTOHbI U HEUTPOHBI. VI30TOMbI U HYK/IU/IBI.

Y CTOMYUBOCTS sifiep.

4. DnextpoHHas 060/10uka aToMOB. [ToHsATHE 00 37IeKTPOHHOM OpOUTAIM U 37IEKTPOHHOM
obs1ake. KBaHTOBBIE UMCJ/Ia: TJlaBHOe, OpOUTA/IbHOE (TT0O0UHOE), MarHUTHOE U CITHHOBOE.

5. PacnipesienieHuie 3/1eKTPOHOB T10 YHEPreTUYECKUM YPOBHSIM, TTOJYPOBHSIM U OpPOUTAIsM B
COOTBETCTBUM C MPUHLIMIIOM HauMeHblllel S3Hepruu, npuHuumom Ilaynu u npasuiom 'yHza.
OneKTpoHHbIe KOHPUTYpaLIMK aTOMOB XUMUUYECKUX /IEMEHTOB.

6. BaneHTHBIe BO3MOKHOCTH aTOMOB XMMHUECKUX 3/IEMEHTOB.
7. SJIEKTPOHHHH KJIaCCI/I(l)I/IKaL[I/IH XUMHWYECKUX 3JIeMEHTOB: S-, D-, d—, f—BJIeMEHTLI.

KpuTepuu onjeHKH 001j1e /1A YCTHOT'0 OTBeTa
OneHka «5»:

* OTBeT MOJIHbINA 1 TIPaBU/IbHBIN Ha OCHOBAHWU M3YUY€HHBIX TeOPUll;

* MaTepuas U3/0XKeH B Orpe/ie/ieHHOM JIOTMUeCcKo 1Moc/iej0BaTe/IbHOCTH, JTUTepPaTyPHbIM
SI3BIKOM;

* OTBET CAMOCTOSITe/IbHbIMN.

OneHka «4»:

* OTBeT IO/IHbIM Y NTPaBU/IbHBIM HA OCHOBAaHWU M3YUY€HHBIX TeOPUH;

* MaTepuas M3/I0)KEH B OMpejle/IeHHOW JIOTMYeCKOW TI0C/ie/joBaTe/TlbHOCTU, TPU 3TOM
JIOTyI[eHbl /IBe-TPHU HeCYI[eCTBeHHble OLIMOKH, WCIpaBieHHble TI0 TpeOOBaHUIO
YUUTEJISL.

Onenka «3»:

* OTBeT IO/THbIN, HO TPH 3TOM JOMYyIl[eHa CYI[eCTBeHHasl OLIMOKa WM OTBET HETO/IHbIH,

HeCBSI3HBIN.
OneHka «2»:

* 1IpU OTBeTe OOHApY)KeHO HETOHWMaHWEe YyuallliMCS OCHOBHOTO COZiep>KaHUsl yueOHOro
MaTepyana WIA [JOMyIeHbl CyleCTBeHHbIe OIMMOKH, KOTOpble Yyuallluics He MOXKeT
WCIPaBUTH MPY HABOZSALIMX BOMPOCAX YUUTEJISL.

Onenka «1»:
* OTCYTCTBHE OTBETa.
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Tunossbie 3a/d4HM 110 TeMe

1-5. CocraBbTe 371eKTPOHHBIE U 3/IEKTPOHHO-Tpaduueckrie (opMysibl C/IeAYIOIINUX 3/1IEMEHTOB:
Li, As;
Br, K;
Fe, Na;
B, Co;
Ni, Al
2. Kakoe KBaHTOBOe YMCJIO OMpeZiesisieT KOJUUeCTBO opOuTasieil B JaHHOM TIOAYDPOBHE aToMma?
Uemy paBHO uumcio opburasneil Ha s-, p-, d- u f-mogypoBHsx? Kakoe MakcuMaibHOe YHCIIO
3/7IeKTPOHOB Ha HUX MOJKeT pacrioiaraTbCs?
3. 3apucoBatb (hOpMbI /IEKTPOHHBIX 00/1aK0B (0pbuTanei): s, p, d, f.
4. Ha KakoM OCHOBaHWHU XpoM, ¢ocdop, cepa ¥ BaHaAUM PACMOJIOKEeHbl B OJHON TpyIirie
MepuojuYeckor cucteMsl? Ilouemy X pasMerjaroT B pa3HbIX [TOATPYyIax?
5. Ilepeunc/iUTh 3/1EKTPOHHBIE AHAJIOTH CPeAU 3/1eMEeHTOB V TPYIIbl NepUOAUUECKON CUCTEeMBI
yneMeHTOB. Hamvcate B 00mjeM BHfe 3/1€KTPOHHBbIE (DOPMY/IbI BaJleHTHBIX 3JIEKTPOHHBIX
MO/lypPOBHEl aTOMOB 3THX 3JIEMEHTOB.
6. CocTaBbTe 3/1eKTPOHHbIE (hOPMYJIbI U TIpeAiCTaBbTe rpadruecku pa3mellieHre 3/eKTPOHOB 110
KBaHTOBbIM  silUeliKaM /il  yKa3aHHbIX 37eMeHTOB. [lpoaHanu3upyiiTe BO3MOXXHOCTH
pa3be/IMHEeHHs CTIapeHHBIX JIEKTPOHOB TPU BO30YXKJeHUH aTOMOB C 00pa30BaHMEM BaJIeHTHBIX
3/1eKTPOHOB B COOTBETCTBUH C TeOpUel CITMH-BaJIeHTHOCTH.
7. Uro Takoe w3oTOmbI? UeM MOXHO OOBSICHUTb, UYTO Yy OOJBIIMHCTBA 3/IEMEHTOB
TIeprUOIUIeCKON CUCTeMbl aTOMHbIe MacChl BbIPaXKarOTCsl APOOHBIM urc/ioM? MOTYT /I aTOMBbI
Pa3HBIX 37IeMEHTOB UMeTh OZIMHAKOBYIO Maccy? Kak Ha3bIBarOTCs MOA0OHBIE aTOMBI?
8. CMMBOJI OZJHOT'O M3 U30TOIIOB 3/IeMeHTa *%240.

a) Ha3BaHMe 3/1eMeHTa;

0) uKC/I0 TIPOTOHOB U HEUTPOHOB B SIZIPE;

B) UKCJIO 37IEKTPOHOB B 37IEKTPOHHOM 000/7104Ke aToMa
9. Slmpo aToMa HEKOTOPOTO 3/IeMeHTa CO/IeP)KUT 16 HeUTPOHOB, a 37IeKTPOHHAsE 000/I0UKa 3TOTr0
atomMa - 15 syeKTpoHOB. Ha3BaTh 3/ieMeHT, W30TOMOM KOTOPOTO SIBJISIETCS [JaHHBIM aTOM.
[IpuBecTH 3anMCh €ro CUMBOJIA C yKa3aHWeM 3apsi/ia f/jpa U MaCCOBOIr0 UMCJIa.
10. W3oton kpemuus-30 obpa3syeTcs mnpu OomMOapJUpOBKe O-uaCTHMIIAMHU $iZiep aTOMOB
amomMuHus-27. CocTaBbTe ypaBHEHUe 3TOU SIePHOM peaklLy U HalMIIWTe ero B COKpAallleHHOM
dhopwme.
11. MaccoBoe 4MC/I0 aTOMa HEKOTOPOTO 3/ieMeHTa paBHO 181, B 3/1eKTPOHHOM 000/I0UKe aToma
coziepXKUTcsl 73 3/1eKTpOHA. YKa3aTh YUC/IO TIPOTOHOB M HEMTPOHOB B sipe aTOMa U Ha3BaHUe
3/71eMeHTa.
12. Kakoe MakCMMasbHOE UMC/I0 371eKTPOHOB MOXKET HaXOJWUThCSl HAa SHEPreTUUeCKX YPOBHSX U
MO yPOBHSAX?
13. OnpegenuTh UKCIO 37€KTPOHOB, TIPOTOHOB U HEUTPOHOB Y 3JIEMEHTOB C TOPSIKOBBIMU
HoMepamu 11, 22, 33, 44, 55, 66, 77

KpuTepuu OLleHKY yMeHHI pelaTh TUIIOBbIE 33 a4

Onenka «5»:

* B JIOTUYECKOM PaCCy’>K|eHUH HeT OIIMOO0K, 3a/jaua pelieHa parjoHaIbHbIM CIIoCOBOM.
OneHka «4»:

*°B JIOTUYECKOM DpACCYyX[OE€HWMHU HET CYIIeCTBEHHbIX OH_H/I6OK, HO 34/ja4a pelIeHa

HepalqOHAJ/IbHBIM CriocoboM uiu AOIMyHIeHOo He bomee ABYX HeCylIeCTBEHHBIX OILIMOOK.

Onenka «3»:

*B JIOTHYE€CKOM pdCCY>XAE€HUH €CTb HeJOUEThI.
OneHka «2»:

*UMEI0TCA CyLleCTBEHHEBIE OILIMOKU B JIOTUUCCKOM pacCcy>XaeHnu.
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OI.IEHKE[ «1»: *OTCYTCTBHE OTBETA Ha 3d/iaHHE.

CamocrosiTennbHasA pabora
(JomarHee 3a/jaHKe)
81, ynp.1-5
82, ynp.1-7
83, ymip.1-5
85, ynp.1-7

[MTouck wHpoOpMaIuK 110 3a7aHHON TeMe «OTKpBITHE MEPUOJUYECKOTO 3aKOHa» M3 Pa3/IMUHBIX
WCTOYHMKOB, CHCTeMaTH3WpOBaTh IOJNyueHHYI0 WH(OpPMAalui0 U TIPeACTaBUTL e& BHje
npe3eHTalu (7-10 cnaitioB).

MHCTPYKIUA 110 BBIITO/IHEHUIO:
PaboTa BBITIOHSIETCS] CAMOCTOSITENTBHO TPYIITION 00yJarIuXcs 4-5ueoBex.
CrpyKTypa npeseHTaluu:
-ITonbITKM KnaccubyKaluu XUMUUeCcKuX 3/1eMeHTOB io [I.11. MeHzeneeBa;
-OtkpeiTue [J.11. MeHzienieeBbIM ITepUOJAUUECKOr0 3aKOHA;
-Tlepriognueckasi ciCcTeMa 3JIeMeHTOB - Tab/IMUHOe BhIpa’keHHe MepUoInYecKoro 3aK0OHa;
-3HaueHyve NepuoJAUYeCKOoro 3aKoHa.
Bonpocs! /i1 cCaMONpOBepKH

B uém 3Hauenue [lepuoguueckoro 3akoHa u I[leproguueckol crcTeMbl XMMHYECKHX

aneMmeHTOB [I.VI. MeHzieneeBa.

Uto Takoe BajleHTHOCTL? Ha30BUTe MakCUMabHOe U MUHUMAa/IbHOe 3HaYeHUs

Ba/ICHTHOCTH XUMHYeCKUX 3/IEMEHTOB.

Kak u3MeHsIOTCA CBOWCTBa 3/7€MEHTOB C yBeIMYeHUeM IOpsJKOBOTO HOMepa B

repuojax v rpyrmnmiax?

Kem u Kor/ia ObI/T OTKPBITHI 37IEKTPOHBI, TIPOTOHBI, HEHTPOHBI?

[TopsiioK 3aro/THeHusT 3/IEKTPOHAMH 3/IEKTPOHHBIX CJIOEB U opOuTasiei.

Kakoe cocTosiHMe aToMa Ha3bIBalOT HOPMaslbHbIM, Kakoe — BO30y>K/JeHHbIM?

Kak Ha3bIBarOTCs YaCTHIbl, KOTOPBIMU 00pa30BaHbI BCE BEIleCTBa?

UTO Haxo4WUTCS B LieHTpe aToma?

W3 yero cocTour sapo atoma?

Kakoe o011jee Ha3BaHUe UMEIOT POTOHBI U HEHTPOHBI?

UeMy paBeH 3apsi/ IIPOTOHA B YCJIOBHBIX eJUHULAX?

Kakoi1 3apsig umetot sijpa atoMoB? [Touemy?

Kak Ha3bIBatOTCS YaCTULIbI, KOTOPbIE ABWXXYTCS BOKPYT si/jpa aroma?

Uemy paBeH 3apsi/i 3/IeKTPOHA B YC/IOBHBIX eJUHULAX?

Kakoe o011jee Ha3BaHWe UMEIOT MPOTOHBI, HEUTPOHBI U 3JIEKTPOHBI?

[ToueMy aTOMBI SIBJISIFOTCS 37IEKTPOHEUTPaIbHBIMU YaCTULAMU?

YTo SIB/ISI€TCS TJIABHOM XapaKTepUCTHUKOM M0060ro aroma?

Uemy paBeH 3apsj sijpa atoMa?

UTo Ha3bIBaeTCs XUMUUECKHUM 3JIeMEeHTOM?

CKOJIBKO XMMHUUYEeCKUX 3/IeMeHTOB U3BeCTHO B HaCTosiL|ee Bpemsi?

CKOJIbKO XMMHUUEeCKHUX 37IeMEHTOB BCTPeuaeTCsi B IpUpoze?
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3ajaHus AJIA CaMOCTOSITe/TbHOM PadoThI

3arnosiHUTe CBOOO/HBIE K/IeTKHU B CJlefiytoleid Tabmuiie (KaXkaasi CTpoKa
B TaOJMIle COOTBETCTBYET OZJHOMY aTOMY):

ATom Yucno Yucno 3apsp sapa | Yucio Yucno
TIPOTOHOB 3/1IEKTPOHOB HEWTPOHOB HYKJIOHOB

1-bIi 1 0

2-o1 6 12

3-un +12 12

4-bI 80 120

5-bIi1 15 31

KakoBo o0611iee 41C/I0 3/1eMeHTapHbIX YaCTUL] B KaXK/IOM K3 aTOMOB

Ne 1—5?

3anoHUTh TabuLy:
OcCHOBHbIe XapaKTepPUCTHKHU 3/1IeMeHTapHbIX YaCTHL]

YacTuua u ee Macca 3apsp, [Iprmeuanue
obo3HaueHMe

@oH/| TECTOBBIX 3a[JlaHUH [I/Isl TEKyLlero KOHTPO/1A 3HAHUH 110 TeMe:

Bblbepume o0uH npasuibHbIli 6apuaHm omeema

YTo AB/IAETCA OCHOBAHUEM /I/Isi COBPEMEHHOH KBA/TM(PUKALUHA XMMHUYECKHX 3/IeMEHTOB?
Ba/JIEHTHOCTh

CTpOEeHHe aToMa

aTOMHasi Macca

+4YKC/I0 MPOTOHOB B si/Ipe aToMa

Uro onpeaenseT (pusnuecKui CMbIC/I NOPSA/JKOBOr0 HOMepa XMMHYeCKOro 3jieMeHTa?
T10J/I0’KeHHe 371eMeHTa B [IepuoUUecKoi cucreMe

+4MCJI0 TPOTOHOB B s/ipe aTomMa

YMCJI0 SHEPreTUUeCcKux ypoBHeH

YMCJI0O HEUTPOHOB B aTOMe

Uro onpepessier (pu3nuecKUuii CMbIC/I HOMepa nepuo/ia B NepuouuecKou cucreme?
cxofHble GU3NKO-XUMHUUeCKre CBOMCTBA 3/IeMEHTOB IAHHOTO Tleproia

MeTa/uInyecKrie CBOMCTBA C/ieBa HalpaBo 0c/labeBaroT

+4KCJI0 37IEKTPOHHBIX YPOBHEM B aTOMaxX paBHO HOMepY Tepuoja

CBOICTBA 3/1eMEHTOB MePUOIUUeCKU TTOBTOPSIFOTCS

YeMm 00yC/I0B/IEHBI META//THYECKHE CBOMCTBA XUMHYECKHX 3JIEMEHTOB C TOUKH 3PeHUs
XUMHUH?

+CrocoOHOCTRIO aTOMa OT/]aBaTh 3JIEKTPOHbI

CNoCOOHOCTBIO pearupoBaTh C HEMeTasylaMH

BeJIMUMHOM 3/IeKTPOOTPHULIaTeTbHOCTH

CTpPOeHUeM KPUCTa/UIMYeCKOU pelieTKu
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Kakwue cBoiicTBa yCH/TMBAKOTCA Y XHMHUYECKHX 3/IEMEHTOB I'JIaBHBIX MOATPYIII C
yBe/THYeHHEeM aTOMHOI'0 HoMepa?

+MeTa/l/InuecKre CBOMCTBA

HeMeTa/JIM4ecKre CBOMCTBA

XUMHUecKass aKTUBHOCTD

PacTBOPUMOCTH B BOJIe

Kakue cBoliCTBa yCH/IMBAIOTCA Y XHMHYECKHX Y/IEMEHTOB B Mpe/e/iax Mmepuoja cjieBa
Hamnpaso?

MeTaJ/lJInuecKuii 0/1eck

3JIEKTPOTIPOBO/JHOCTh

+OKUC/IUTeIbHEIE CBOMCTBA

OTHOCHTeJ/IbHAsI IJIOTHOCTh

KaKI/IE XUMHUYeCKHe 3JieMeHTbI paCl'IOJIO)KEHbI B HOPHJI[KE B03paCTaHHﬂ HUX dTOMHBIX
pasunycoB

N, B, C

+N, P, As

Na, Mg, K

B, Si, N

B ry1aBHBIX moArpynmnax nepruou4ecKoi CuCTeMbl BOCCTAaHOBUTE/IbHAs CIOCOOHOCTh
aTOMOB XUMHUYECKHX 3/IeMeHTOB pacTeT C:

yBeJMueHUeM Urcria HeUTPOHOB B siipe

yMeHbllIeHHeM pajiiyca aTOMOB

yBeMUeHUEeM UKCla 37IeKTPOHOB Ha BHELIIHEM SHEePreTH4ecKOM ypPOBHE

+yBe/IMueHreM paJiiyca aTOMOB

Yucsio 3/1eKTpoHOB B uone Fe?* cocraisier:
23

+24

26

56

Yemy paBHO unc/10 cBoO0AHBIX 3d opOuTasieii B aToMe UHKa?
5

+0

1

2

B no6ouHbIX MOArpynnax nepuoANYecKo CHCTeMbl BOCCTaHOBHTE/IbHAA CIIOCOOHOCTH
aTOMOB XMMHUYeCKHX 3/IeMeHTOB pacTeT C:

+yBe/JIMueHneM paZiiyca aToOMOB

yMeHbIlIeHHeM pajinyca aTOMOB

yBeIMUEHUEM UKMCIa 37IeEKTPOHOB Ha BHELIIHEM SHEPreTUYeCKOM yPOBHE

yBe/IM4yeHueM 3apsija sapa

Yemy paBHO MacCcoBOe YHC/I0 aTOMa?
YUCITy TIDOTOHOB B aTOMe

YMCITy 3/IEKTPOHOB B aTOMe

YUCJTy HEUTPOHOB B aTOMe
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+4nCy HyK/IOHOB B aTOMe

Yemy paBHO UM C/I0 HEUTPOHOB B aToMme 15 P?
31

16

+15

46

Kakoe KBaHTOBOe UHC/I0 XapaKTepu3yeT HanpasJieHHe 31eKTPOHHOr0 00/1aka B
NpoCTpaHcTBe?

n

1

+ml

ms

Kakue 3HaueHHUs1 MPUHUMAaET MarHUTHOEe KBAaHTOBOE YHCJ/I0 /i opouTasnei d-mogypoBHs?
0,1,2

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

-1,0, +1

1,2,3

Yemy paBHO 4MC/I0 OpOUTaiei Ha f-mogypoBHe?
1

3

5

+7

ATOMBI, KAKOr'0 3/1eMEeHTa HMEI0T 3/IEKTPOHHYI0 KOH(UIypalMI0 BHEIIHero cios: 4s4p°?
+35Br

7N

33AS

23V

YeM 0T/IMYAKOTCS aTOMBI H30TONOB OHOT'0 3/IeMeHTa?
YKCJIOM TIPOTOHOB

+YKC/IOM HEHTPOHOB

YKCJIOM 3JIEKTPOHOB

3apsioM sipa

Yemy paBHO MaccoOBOe YUC/I0 a30Ta 7N, KOTOPbIH CO/Iep>KUT 8 HeUTPOHOB?
14

+15

16

17

Kakue 3HaueHHs1 NIPUHUMAaeT OpOUTa/IbHOe KBAaHTOBOE YHCJ/IO /I/Isl BTOPOro
HepreTuYecKoro ypoBHsa?

0,1, 2

-2,-1,0,1,2

+0,1

1
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Kak o603HauaeTcsi moAypoBeHb, A1 Kotoporon =4 ul=0?
4f

4d

4p

+4s

ATOMBI, KAKOr'0 3/1eMeHTa MMeI0T 3/IeKTPOHHYI0 KOH(UIypanuio BHelIHero ¢/1os 3s23p*?
6C

1451

+16S

24Cr

AnexkTponnas ¢opmysia aroma 1s?2s?2p®3s?3p3. Onpegennre 31eMeHT U BO3MOXKHBIE
CTeneHH OKHUC/IeHUs

+3, +5 As

+4,+6 S

++3,+5 P

+3,+6 P

Jlnia aToma 31emeHTa ¢ hopmyJioi 1 s22s22p®3s23p®4s? onpepgenre aToMHbINH HOMep
12

+ 20

50

19

JI1A aToMa C 3/IeKTPOHHOM (POPMY/I0ii BHEIIHUX 3/IeKTPOHOB yKaxute 4 s*3d'%4p? uucio
HeClapeHHbIX 3/IEKTPOHOB B 0CHOBHOM COCTOSIHMM aToMa

5

6

+2

4

Ykaxure 3/71eKTPOHHYI0 (hopmyJ1y aToMa ¢Topa.
1522522p®
1s?2s%2p?
+1s22s22p°
1522s22p®3s?
Tabuna 2
MeTo/iKa NpoBe/leHUsl TeKYIero KOHTPOJIs

[TapameTpbl METOAUKHU 3HaueHHe rapameTpa

[Ipegen AUTEILHOCTY BCErO KOHTPOJIS 20 MUHYT

[TocnenoBaTelbHOCTb BEIOOpA BOITPOCOB CnyyaiiHas

[IpenyiaraeMoe KOJMUYeCTBO BOIIPOCOB 10

Kpurepuu onjeHku:

-5 0a//IOB BBICTAB/ISIETCS CTYZEHTY, KOTOPbIM TIPaBUIBHO BBITIOJHSET 5 TeCTOBBIX
3a/laHul;

- 4 6as1a BBICTaB/ISIETCS CTY/IEHTY, eC/TU MPABU/IbHO BBITIOJHEHO 4 TECTOBBIX 3a/|aHMUS.

- 3 0as1/1a BBICTAB/ISIETCS CTY/IEHTY, C/IM NTPAaBW/IbHO BBITTOJIHEHO 3 TeCTOBBIX 3a/IaHMUs.

Temal.3. «CTpoeHue BemjecTBa»
KonTpo/mmpyemblie KoMnoHenrsl: Y ; Bz; Bs, IPo 4, JIPo 5, /IPo 7, J/IPo 9, JIPo 12
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KoHTpoiupyemble 3HaHMA: BUIbl XUMHUECKOW CBsi3u (KOBasieHTHasi TOJspHas H
KOBaJ/IeHTHasl HEToJIsipHasi, WOHHAasl, BO/IOPO/IHAasi, MeTa//TMuecKasi); arperarHoe COCTOSIHUE
BeIlleCTBa;

YMeHHUsI: OTpe/ie/IATh XapaKTep XMMUUYECKOW CBS3W B pa3HbIX COEAMHEHUSIX U CTeIreHb
OKHCJIEHUS 37IeMeHTa; K/IacCU(UL[MPOBaTh AUCIIePCHBIE CUCTEMBI.

Bonpocs! a1 onpoca

1. TloHdaTve O XWUMHYeCKOW CBfI3U. THWIBI XMMHUYeCKUX CBs3el: KOBaJeHTHas, HWOHHas,
MeTa/ui4yecKas ¥ BOLOPOJHas.

2. KoBaneHTHasi xumuueckasi cBsi3b. /IBa MexaHHW3Ma 0Opa3oBaHMs 3TOM CBs3W: OOMeHHbIN U
JIOHOPHO-aKLIe[TTOPHBIM.

3. OcHOBHBIE TapaMeTpbl 3TOr0 TWUIA CBSI3U: JI/IMHA, [IPOYHOCTb, YTOJl CBS3U WU BajleHTHbIN
yros. OCHOBHBIe CBOMCTBA KOBa/IEHTHOM CBSI3U: HACBILL[EHHOCTD, MIOJIIPU3yeMOCTb U IIPOYHOCTb.
4. DIeKTpPOOTPULIATe/IbHOCTh M K/acCU(UKalLs KOBAJEHTHBIX CBfi3ell IO 3TOMY IIPH3HaKY:
TI0J/IIpHAs M HelloJIsipHasi KOBaJleHTHbIe CBA3U. [10SpHOCTD CBSI3M M MOISIPHOCTD MOJIEKYJIBI.

5. Crioco6 mepeKkpbIBaHUs 3/1eKTPOHHBIX opbuTasneil 1 KinaccurKaiyss KOBaleHTHBIX CBsi3el 110
3TOMY IPU3HAKY: G- U T-CBsI3W. KpaTHOCTh KOBa/IEeHTHBIX CBsi3eil U KjlacCU(UKaLMs UX TI0 3TOMY
NIpU3HAaKY: OJUHAapHbIe, IBOVHbIe, TPOKHbBIE, [IOYTOPHBIE.

6. Tumbl KpUCTA/UIMUECKMX PpELIeTOK Y BelecTB C 3TUM THIIOM CBSI3U: aTOMHble H
MoJieKyJ/IsipHble. @r3MuecKre CBOMCTBA BELLeCTB C STUMU KPUCTa/I/IMUeCKUMHU pellleTKaMH.

7. VloHHass xumMHn4yeckKas CBsi3b, KAK KPalHUW Cy4yall KOBaJIeHTHOW IOJISIPHOU CBsi3W MexaHu3m
0o0pa3oBaHusi MOHHOW CBs3U. VIOHHBIe KpUCTa//IMuecKde pelieTKd M CBOMCTBA BeLeCTB C
TaKWMU KpUCTa/lJlaMH.

8. Metatnueckasi XuMUUecKasi CBsi3b, Kak 0COOBIN TUI XUMHWYEeCKON CBSI3H, CYI[eCTBYIOIIUN B
MeTa/l/lax M CrijiaBaX. Ee oT/IMuMs M CXOJCTBO C KOBa/ieHTHOM W HMOHHOM cBsi3aMu. CBoMCTBa
MeTa/UTMUueCKOW CBSI3U. MeTanivueckre KpPUCTa/VIMUeCKWe pelleTKW U CBOMCTBA BeleCTB C
TaKUMU KpHCTa/UIaMHU.

9. BogoposHas xuMrJeckasi CBsi3b. MexaHusM oOpa3oBaHMs TakoW cBsi3U. Ee kmaccudukarus:
MeXMOJIeKyJIsipHasi U BHYTPUMOJIeKYJIsipHast BOLOPO/HbIe CBSI3HU.

10. MonekynsipHble KPUCTA/VIMYECKHE PeLleTKU JJI 3TOro TUra CBs3u. Pu3nueckue CBOMCTBA
Bell[eCTB C BOJOPOAHOW CBsi3bl0. buonorunueckas posib BOJOPOJHBIX CBsSi3eld B OpraHuU3alyid
CTPYKTYpP OHOIIOTMMEPOB.

11. EpuHasi mipyvpojla XMMUUeCKMX CBSI3€M: Ha/Muue pa3/IMuHbIX TUIIOB CBs3el B OJHOM
BelL|eCTBe, Nepexo/, OAHOI0 TUMa CBSI3W B [IPYToM U T.I.

12. Kommnekcoobpa3zoBanue. [loHSITHE O KOMIUIEKCHBIX CoequHeHUsIX. KoopAuHaLMOHHOe
YKCJI0 KOMIIEKCooOpa3oBaresist. BHyTpeHHsIst U BHelLTHss1 chepa KOMIIIEKCOB.

13. HomeHK1aTypa KOMIZIEKCHBIX COelMHeHU. VX 3HaueHue.

KpuTtepuu oneHKHU 001jue /1A yCTHOT'O OTBeTa
OneHka «5»:
* OTBET MOJIHbIM U NPaBU/IbHBIM HA OCHOBAaHUU M3YUYEeHHBIX TeOpUH;
* MaTepuasl U37I0)KeH B OIpe/ie/IeHHOM JIOTUYeCKOU 1oc/ie/j0oBaTe/IbHOCTH, INTepaTyPHbIM
SI3bIKOM;
* OTBET CAMOCTOSATE/IbHBIN.
OneHka «4»:
* OTBeT IOJIHbIM Y NPaBU/IbHBIN HA OCHOBAaHWU M3YUYEHHBIX TeOPUl;
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* MaTepua/l M3/I0)KEH B OMpejle/IeHHOM JIOTMYecKOM TI0C/ie/JoBaTeTbHOCTU, TIPU 3TOM
JIOTyII[eHbl /IBe-TPHU HECYI|eCTBeHHbIe OIMUOKK, WCIpaBleHHbIe TI0 TpeOOBaHUIO
YUUTeJIS.

OueHka «3»:

* OTBeT IIO/THBIN, HO MPH 3TOM JOMYyI[eHa CYII[eCTBeHHasl OIIMOKa WM OTBET HEITO/IHBIH,

HECBSI3HBIN.
Onenka «2»:

* 1IpY OTBeTe OOHApy)KeHO HENOHWMaHWEe YyuallliMCSl OCHOBHOTO COZIep>KaHUsl yueOHOro
MaTepyana WIA JOMYIeHbl CYIeCTBeHHbIe OIMMOKH, KOTOpbIe YUallluiCs He MOXKeT
WCIPaBUTh MPY HABOZSAIIUX BOMPOCAX YUUTEJIS.

Onenka «1»:
* OTCYTCTBHE OTBETa.

TunoBbIe 33/JaYi_Ha HaX0)XK/ieHHe 00’ beMHOH U MAaCCOBOM /I0/TH KOMIIOHEHTOB CMeCH,
MacCOBOH 0/ MpUuMeceH

Nel. Jlns xoHcepBrpoBaHUs HYXHO 200r 6%-HOro pacTBopa YKCYCHOM KHC/IOTBL. B Mmarasune
nipogaercss 70%-HbIii pacTtBop, 06beMoM 200M1 U 1oTHOCTBIO 1,07 /Mt (3cceHnust). CKOJIBKO
rpaMMOB 3CCEHLIMH HY>KHO B3ITh /J11 KOHCepBaLUn?

Ne2. Kakasi Macca CONMM BBOJAWUTCS B OpraHW3M uyesioBeka npu BauBaHuu 500r (DHU3M0/I0rMUecKoro
pactBopa (0,9% pacTBop x/ji0py/ia HaTpusi)?

Ne3. CKO/bKO rpaMMOB BO/bl U HUTPATa HaTPUsI HY)KHO B35Th, UT0OI MpUrotoBuTh 80r 5% pactBopa
conu?

Ned4. B 150r Bogwl pactBopuiau 50r docdhopHoi KucioThl. KakoBa MaccoBasi [0/l KUC/IOThI B
MOJly4YeHHOM pacTBope?

No5. CKObKO rpaMMOB HM0Zia U CIIMPTA HY>KHO B3SThb 7151 npuroTossieHus 30r 5%-ro pacTBopa o jHOM
HaCTOUKHU?

Ne6. Ompezenure KOMAYECTBO 30/I0Ta U cepeOpa, KOTOpOe COMEP)KUTCS B 00pydasbHOM KOJbLe
Macco# 3,75r u rpoboii 585 .

Ne7. B 180r 15%-ro pacTBopa rujipokcuia HaTpusi pactBopuiu 20r 1jenoyu. PaccunTaiiTe MacCOBYIO
JI0JIIO 111eJI0UM B TI0JIyUeHHOM pacTBOpe.

Ne8. Cmmn gBa pactBopa cepHoM KUACAOTBL: 240r 30%-ro u 180r 5%-ro. Paccunraiite mMaccoByro
JL0JIt0 KUCJIOTHI B [IOJTyYeHHOM PacTBOPE.

Ne9. M3 250r 20%-ro pactBopa xnopuza Kanus einapuin 100r Bogel. PaccumTaiiTe MacCcoByrO [0JI0
KHCJIOTHI B IOJTyYeHHOM pacTBOpe.

KpuTtepuu o1jeHKH 001He /1A peleHus pacyeTHBIX 3a/ay
5 0a/1/10B:
B/IaJIeHHe Ky/JbTypOM MBIIIUIEHUS; CIIOCOOHOCThIO K 0OO0OOIIEHWI0, aHaMu3y, KPUTHUECKOMY
OCMBIC/IEHHMIO, CHUCTE€MATH3al|M, TOCTAaHOBKe IjeJieli W BBIOOpY MyTel WX [OCTKEHUs, B
JIOTMUECKOM PaCCY’KJI€HUH U PellieHnH HeT OIIMOOK, 3a/jaua pellieHa paljioHa bHbIM CII0COO0M.
4 doanna:
B JIOTMUECKOM pPaCCY>KIEHWM W PElIeHHM HeT CYIIeCTBEHHBIX OIIMOOK, HO 3ajiaua pelleHa
Hepal[MOHAbHBIM CITI0COO0M WM ZI0TTYII[eHO He 0oJiee IBYX HECYIeCTBEHHBIX OIIHNOOK.
3 da/ia:
B JIOTUUECKOM PacCy’KJIeHHUH HET CYIeCTBEHHbBIX OIIMOOK, HO [IOMYIIieHa CyI[eCTBeHHast
2 ba/ia:
MMEFOTCSI CyI[eCTBEHHbBIE OITUOKH B JIOTUYECKOM PaCCY>X/I€HHUH U B PEIIeHUH.
1 6an:
OTCYTCTBHE OTBETa Ha 3a/laHHe.
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CamocrosTesibHas: pabora
(JomamiHee 3a/jaH1e)
86-8
Bonpocs! u 3aanus /11 CaMOKOHTPOJIA.
1. Kakue 371eMeHTbI 06pa3yrOT KOBaJIeHTHYIO HEIOJISIPHYIO CBSI3b?
2. KakoB MexaHu3M 00pa30BaHUsI KOBAJIEHTHOM HETIOJISIPHON CBSI3U?
3. Kakumu cBodicTBaMu 00/Iafial0T BellecTBa C MOJIEKY/ISIPHBIMU ~ KPUCTa/UTHUeCKUMHU
pewetkamu? ITouemy?
4. KakuMu cBoicTBaMu 00/1a/lalOT BelljeCTBa C aTOMHBIMH KPUCTa//TMUECKUMU DelleTKaMu?
ITouemy?
5. CocraBbTe XxuMHUecKre (opMyJibl BellleCTB: a30Ta, XJIOpUA HaTpus, OPOMOBOJOPO/a, XJI0pa,
CcepoBoZiopoZa, Gropuja Kanus. B Mosekynax KakMx W3 5THUX BelleCTB MMeeTCsl KOBaJleHTHast
HerosisipHasi CBsi3b? l300pa3uTe 37€KTPOHHYH) W CTPYKTypHbIe (OPMYJIbI MOJEKYT 3THX
BeLLeCTB.
6. Kakue 371emMeHThI 00pa3yoT KOBaJIEHTHYIO MTOJISIPHYIO CBSI3b?
7. KakoB MexaHu3m 00pa30BaHusi KOBaJIEHTHOU TIOJISIPHOM CBSI3U?
8. Kakumu cBoticTBamu 00/1a[jat0T BelljecTBa C KOBaJIeHTHBIMU TOISIPHBIMU CBsI3siMU. [Touemy?
9. KapbopyH (kapou kpemuusi SiC) —0JUH U3 CaMbIX TBEP/bIX U TEPMOCTOMKHUX MUHepasioB. Ero
WCTIONB3YIOT KaK OTHEeYTIOPHBIN M abpa3uBHBIA MaTepuan. Kakoil BUJ XUMHUECKOW CBSI3U U THI
KPUCTa//TMYeCKOM pellleTKh B 3TOM BeljecTBe? [300pa3ute cxemaTHUecKHd (QparMeHT
KPUCTa/UTMYeCKOM peleTKy KapOopyHa.
10. Yro Takoe MeTasuinueckas CBs3b? /151 KaKUX BellleCTB OHa XapakKTepHa?
11. Yto Takoe MeTasyimueckasi KpUcTayimueckas perierka?
Kakumu ¢u3nueckrMy CBOMCTBaMU 00/1a/1at0T METasUIbI M CIIJIaBbI?
12. O6BbsiCHUTE Ha OCHOBe TIPe/[CTAB/IEHUM O CYI[HOCTH MEeTa/UTMUeCKON CBS3U Takue (pusnueckue
CBOMCTBA MeTaJuIOB, KakK:
a) BbICOKasi, 3/1IeKTpUUeCcKasi MPOBOAUMOCTb, YMEHbIIAeTCs C TOBbILLIEHUeM TeMIlepaTypbl MeTaslia.
0) BbICOKasi TET/IONTPOBOAHOCTE;
B) TJIACTUYHOCTh, KOBKOCTb;
I') XapaKTepHbIN «MeTa/yInyecKuii» 0eck.

CocraBJ/ieHre Ta0/IHIbI
«CpaBHHUTe/IbHAsl XapaKTEPUCTHKA THUIOB XMMHUYECKOH CBS3M».

[TpusHaku By xumuueckol cBsizu

CpaBHEHUA WonHast KoBaneHTHas Metannuueckass | Bogoponnas

ITpupona
XMMHUYECKUX
371eMEHTOB

Cnocob
obpa3oBaHus
XUMHWUECKOU
CBSA3U

MexaHnusm
obpa3oBaHus
CBsI3U (CxeMa)

CTpyKTypHbIe
3JIEMEHTBI
KPUCTa/UTN4eCKO}
pelLIeTKH

Tun
KPUCTa/IZINYeCKO}
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peleTKn

dusmnueckue
CBOMCTBA
BellleCTB

IIpumepsl
BeLeCTB
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(I)OH].'[ TEeCTOBBIX 3ana1-mii AJIA TEKYIEero KOHTpo/id 3HAHUM M0 TeMe:

Bblbepume 00uH npasuabHbIli 6apuaHm omeema

YKaKuTe MOJ/IeKY/Ibl, B KOTOPbIX XHMHUUYECKHE CBA3U KOBA/IEHTHO- MOJ/IAPHBIE:
+H>0

+H2S04

Cl

Ho

YKaxure MO0JI€KY/J/Ibl, B KOTOPBIX UM€eTCH CBA3b, 06p330BaHHaH 110 JOHOPHO -
dKIENITOPHOMY Me€XaHU3MY:

02

N2

Cl»

+NH4+

YKaxuTe coeUHEHHS, B KOTOPHIX HMEIOTCA SP>- rHOpHAHbIe 0pOUTA/IN:
+H>O

+NH3

HCl

cO

Ykaxure coeJuHEeHUs, M0JIEKYJ/IbI KOTOPbIX HMEKOT JIMHeNHoe CcTpoeHHue:
+COz

H>O

NH3

CCly

YKaxuTe coe[UHEHHs, B KOTOPBIX ()opMa MoJIeKyJ/l TPUIrOHA/IbHAsA MUPaMuja:
CO2

NO2

+NH3

BF;

YKaKuTe COeJUHEHHs, B KOTOPbIX 0POMTA/IM LEHTPAJIbHOT0 aT0Ma HaX0ATCA B Sp>-
rudpuu3anuu:

+CHa4

BF3

CO

COa.

Ykaxure BeleCTBd, KOTOpPbIE Oﬁpa3OBaHLl 3a CYeT KOBA/ICHTHOM HEHOHHPHOﬁ CBA3MU:
SO;

+02

P20s

+Cl»

YKaKuTe BelleCcTBa, KOTOPbie 00pa30BaHbI 3a CUeT HOHHOMW CBSI3M:
+KCl

NO2

P205

+Nal
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Ykaxure coeguHeHud, B KOTOpBIX KOBd/IEHTHasA CBA3b 06pa3OBaHa TOJIBKO I10 OﬁMeHHOMy
MexXaHU3My:

+H3PO4

NH4Cl

[BF4]

+ H>SO3

Kakue okcujpl 0yAyT uMeTh 0o/iee MO/IAPHYI CBSi3b: OKCHAbI MeTa/uioB I rpynmbi
IJIaBHOM MOArpynnesl WM OKCHAbl Meta/uioB Il rpynmbl rnaBHou mnoarpynmbei? B
BBIOpPaHHOI MOArpyINmne yKa)kuTe 3JIeMeHT, OKCHJ] KOTOPOro MMeeT Hau0osiee MoJISIPHYIO
CBAI3b.

OKCH/Ipl MeTa/uI0B | rpymiel ry1aBHOM noArpynmnsl, Li>O

+0KCcuAbl MeTasnoB | rpymmsl rnaBHou noarpynnsl, FroO

okcuzbl MeTasoB Il rpynmel rnaBHoM noArpymnmnsl, BeO

okcuzbl Metasnos 11 rpymnmel rnaBHoM nogrpynmnsl, RaO

Ykaxure COeUHEHHUSA, MEXAY MOJIEKY/IAMH KOTOPbIX BO3MO)XHd BO/JOPOAHAA CBA3b:
+NH3

+HF

+H>0O

02

Ykaxure CoeJHHEHHE, B KOTOPOM KOBd/IEHTHbBIE€ CBSI3U HEITO/IAPDHbLIE
PCI;

CcoO

NaxO»

+Py

Ykaxure CoeJHUHEHHE, B KOTOPOM BC€ CBA3H KOBA/ICHTHLIE IMOJ/IAPHbIE
Ca3(PO4)2

LiBr

+PCl3

KNOs3

YKaxure CoeJHHEHHE, B KOTOPOM BC€ CBA3H KOBA/IECHTHLIE IMOJ/IAPHbIE
Na2504

+NH4Cl

CaCl;

MgCO3

Ykaxure CoeMHEHHE, B KOTOPOM BC€ CBA3H KOBA/IECHTHDLIE IMOJ/IAPHbIE
+S0,Cl

NaClOg4

KCIlO3

CaSO0q4

B mosiekysie KHC/IOpO/a MeXXy aTOMaMH MOTYT 00pPa30BbIBAaThCS:
2 O — CBSI3U

+10—-ulmn-— cBs3b

2 T — CBSI3U

1 1t — cBsI3B
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B MoJ1eKkysie a30Ta MeX/Jy aTOMaMi MOTYT 00Pa30BbIBaThCS:
3 0 — CcBsI3U

20-ulmn-—cBia3b

+1 0—u2mn— cBsi3u

3 1T — CBA3U
Tao6auna 3
MeToMKa IpoBeieHHsI KOHTPOJISA
[TapameTpbl METOUKHU 3HayeHue rapameTpa
IIpenen nnTEILHOCTHA BCETO KOHTPOJIS 15 MUHYT
[TocnenoBaTeIbHOCTb BEIOOpA BOITPOCOB CnyyaiiHasi
[IpenyiaraeMoe KOJIMUeCTBO BOIIPOCOB 5

Kpurepuu onjeHku:

-5 0a/noB BbLICTAB/SETCA CTYJ|EHTY, KOTODBIM NPaBW/IBHO BBLINOJIHSET 5 TECTOBBIX
3a/laHUl;

- 4 6as1/1a BBICTAB/ISIETCS CTY/IEHTY, €C/IU MTPaBWIBHO BBITO/IHEHO 4 TeCTOBBIX 3aflaHUsl.

- 3 0as11a BBICTAB/ISIETCS CTY/I€HTY, eC/TH MTPaBU/ILHO BBITIOIHEHO 3 TeCTOBBIX 3alaHUs

Tema 1.4. «Bopa. PacTBopbl. J/1eKTPO/IMTHYECKas AUCCOL{AALIAA»

KonTpoinpyemsbie kKoMnoHeHThI: Y; ; B2; B3, OK 1, OK2, OK 4, OK 7, JIPo 4, JIPo 5, JIPo 7,
JIPo 9, JIPo 12

KoHTposiupyemble 3HAHHMA: TIOHSTUS: 3/€KTPOJIUThI, HE3JIEKTPOJIUTHI, 3eKTPOIUTAYECKast
JUCCOLIMALMS; KHC/IOThI, OCHOBAHMS, XHMHUUYECKOe PpaBHOBeCHe, KaueCTBEHHbIe peaKIUH,
CrocoObl BbIPaKEHUS] KOHLIEHTPAI[UM pacTBOPOB, THpaTHash Teopus 00pa30BaHUsI PaCTBOPOB,
TEOpHsl JIEKTPOJIMTHUECKOW [JUCCOLMAlud  AppeHuyca, MeXaHU3M 3JIeKTPOJIMTHUeCKOU
JUCCOLIMAL[MU BeI|eCTB C MOHHOM CBSI3bI0 Ha TIpPUMepe XJIOpH/a HaTpusl, KaueCTBeHHbIe peaki[uu
Ha aHHUOHBI,

YMeHHsI: COCTaB/ATb ypaBHeHUss O[] KWUCIOT, OCHOBaHWM U CoJiel, 3amluChiBaTh
ypaBHEHHsI peakuii WOHHOrOo 0OMeHa; OmpezensTh KUCIOTHOCTh pacTBOPOB KHCJIOTHO-
OCHOBHBIMM HH/IMKATOPaMHM; I0JIb30BaThCsl TAO/IMIEH PacTBOPUMOCTH COCTaB/ISATH TIOJHbIE U
COKpallleHHbIe NOHHbIe YPaBHEHUS TH/IPO/IM3a COJIeld; OTpe/esisiTh Peakiiio Cpe/ibl B pacTBOpax
COJIel; paCCUMTHIBATh KOHIIEHTPAIL[HI0 PACTBOPOB.

Bomnpocs! s onpoca
1. Ilonatue o pactBopax. PuU3MKO-XUMUYeCKas I[IpUpoJa pacTBOPeHUsT U PpacTBOPOB.
B3anMogelicTBre pacTBOPUTe/ISl U PACTBOPEHHOI'O Bell|ecTBa.
2. PactBopumocTs BeirjecTB. CriocoObI BhIp@KeHUs] KOHLIEHTPALMM PacTBOPOB: MaccoBasi JO0Jist
PacTBOPEHHOrO BellleCTBa (IIPOLIeHTHast), MOJISIpHasl.

3. Teopust 5/1eKTPOUTUYECKON JUCCOLMAaLMUA. MexaHu3M IMCCOLMaliY BelleCTB C pa3/IMuHbIMU
TUTNaMU XMMHUYECKUX CBS3€H.

4. BkiaJ pyCcCKUX YUeHBbIX B pa3BUTHe IPe/CTaBJIe€HUN 00 3/IEKTPOTUTHUECKOU IMCCOI[HUALINU.
OCHOBHBIE MOI0)KEHUS] TEOPUHU 3/TEKTPOIMTUYECKON JUCCOLALIN.

5. CrerneHb 3/€KTPOIUTUUECKON AUCCOLMAlMM U (akTopbl ee 3aBUCUMOCTU. CUJIbHBIE U
CpeZiHUe 3JIeKTPOJIUTBI.

6. Jduccoumauus Bogbl. BogopoaHeii mokasarenb. Cpefa BOAHBIX PaCTBOPOB 371€KTPOJIUTOB.
Peakiiun o6MeHa B BO/IHBIX PaCTBOPAx 3/1€KTPOJIUTOB.

7. T'mppom3 kak oOMeHHbId mporjecc. HeobpaTumblii THAPO/MM3 OpPraHUUYECKUX U
HEOpPraHWuYeCcKrX COeJIMHEHUH U ero 3HaueHre B NIPaKTUUeCKOM /leiTe/IbHOCTH Ye/ioBeKa.

8. O6parumbni tugpomm3 coseil. CrymeHuaTeld THAponu3. [IpakThueckoe TpUMeHeHHe
TUJpoJr3a.
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9. I'maponu3 opraHuveckyx BellecTB (OenKoOB, )KUPOB, YI/IeBOJOB, MONUHYK/IEOTHAO0B, AT®) u
ero OMOJIOTMYEeCKOe U MPAKTHYecKoe 3HaueHre. OMblIeHHe )XUPOB. Peakius sTepruduKanyu.

KpuTtepuu oneHKH 001jHe /11 yCTHOTO OTBeTa
OueHka «5»:

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

* MaTepuas U3/0)KeH B OIpe/ie/IeHHOM JIOTUUeCKOU M0C/1ej0BaTe/IbHOCTH, JIUTepaTypPHbIM
SI3BIKOM;

* OTBET CAMOCTOSATE/IbHBIN.

Onenka «4»:

* OTBET IO/IHbIY U NPaBU/IbHBIM HA OCHOBAaHUU M3YUYeHHBIX TeOpUH;

* MaTepuaq W3/I0KEH B Olpe/e/leHHOW JIOTMYeCKOM I0C/ie[joBaTe/IbHOCTH, TIPU 3TOM
JOTyI[eHbl /IBe-TPHU HeCYI|eCTBeHHbIe OIIMOKH, WCIpaBJeHHbIe TI0 TpeOOBaHUIO
yuuTersi.

OueHka «3»:

* OTBET TIOJIHbIM, HO TIPH 3TOM JOIYyIeHa CyIeCTBeHHasi OLIMOKa WM OTBET HerOJTHBIH,

HEeCBSI3HBIN.
OrneHKa «2»:

* MIPY OTBeTe OOHApY)KeHO HENOHWMAaHWEe YyuallliMCSi OCHOBHOTO COZep>KaHUsl yueOHOro
MaTepHajia WIH JOMYyIIeHbl CyIleCTBeHHble OIMMOKH, KOTOpble YYaIluics He MOXKeT
WCIPaBUTH MPY HABOZSAIIUX BOMPOCAX YUUTEJIS.

OneHka «1»:
* OTCYTCTBHE OTBeTa.

IIpakTHyeckas padoTa
Tema: PellieHre 3KCIIepPUMEHTABHBIX 3a/jau [0 TeMe FH/POJIU3.
Llesb: HAyuUTHCS pellaTh SKCIIEPUMEHTA/bHbIE 3alaud 10 XUMHH, OOBSICHSATH HabJII0faeMbie
SIBJIEHUSI

KpuTepuu o1jeHKM yMeHH pelliaTh IKCliepiMeHTa/IbHbIe 3a/iaud

OneHka «5»:

TUIaH pellleHus] COCTaBJIeH MPABU/IBHO;

MPaBUJILHO OCYIIeCTBIIEH M000p XUMUUYECKHUX PeaKTUBOB ¥ 000pYZ0BaHNS;

JIAHO TI0JTHOe 00BSICHEHYE U C/le/IaHbl BHIBOZBI.

Onenka «4»:

TUIaH pellleHUs] COCTaBJIeH MPABU/IBHO;

MPaBUWIBHO OCYILECTBeH TMoJ00p XWMHUECKMX PpeakTMBOM M 000pyJoBaHMs, TP 3TOM
JOTYIIIeHO He OoJiee JBYX HECYILeCTBEHHBIX OIIMOOK B OOBSICHEHUM U BBHIBOZAX.

OueHka «3»

TUIaH pellleHUs] COCTaBJIeH MPABU/IBHO;

MPaBUJIHO OCYILECTBeH MOoA00p XWMHUECKMX PeakTHBOB M 00Opy/0BaHMs, HO [OIyIieHa
CylIecTBeHHast OlIMOKa B 00BSICHEHUY M BBIBO/IAX.

OneHka «2»:

JOTyIeHbl Be (1 Oosiee) OMIMOKW B IJIaHE peLlIeHHsi, B M0/00pe XUMUYECKUX PEeaKTUBOB U
obopyioBaHus, B 00bSICHEHNH 1 BBIBO/IAX.

Onenka «1 »:

3a7iaya He pelleHa.

TunoBbie 3afauM Mo TemMe:
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Twun 1. 3apaun Ha onipeje/sieHHe MacChl Bell[eCTB B pacTBope

Kakyto maccy cosi 1 06eM BOZibl HEOOXOIMMO B3SITh /I/1s [IPUTOTOBJ/IEHUS:
- 501 0,5 %-Horo pactBopa (oTBeT: 0,25 r, H20 - 49,75 mn);

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

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

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

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

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

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

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

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

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

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

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

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

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

Tun 2. 3ajaun Ha onpe/e/IeHHe MAacChl BelIeCTB, HEO0X0UMOM /I/Isl MOJIyYeHHsI pacTBopa
HY)KHOUM KOHI|eHTpaLuuu

Kakoit 06bem Bozbl Hazio IpUnTh K 0,5 T caxapa, utoObl momyuuth 1 %-Hblii pacTBop? OTBeT:
45,5 mi;

Kakoit 066eM Bo/bl Haflo TIPUIHUTD K 8 T cor, UT00ObI omyunTh 2 %-Hbii pactBop? OTBeT: 392
MJT;

Kakyto maccy comu Hazo no6aButhb K 200 MuT BofbI, UTOOBI MOTyunTh 3 %-HbIii pacTBOp? OTBeT:
6,21.;

Kakyto Maccy comu Hazio no6aButh K 120 Mut Bogbl, 4T00BI ostyunTh 1 %-Hbiii pactBop? OTBeT:
1,211,

Tun 3. 3agaun Ha onpe/je/ieHHe MAaCcCOBOM /I0/TM BellleCTB B pacTBoOpe

Cwmemamm 0,4 r comu u 200 mi Bogel. KakoBa MaccoBasi o/isi COM B TIOJlyYeHHOM pacTBope?
OrtserT: 0,002;

Cwmemmamm 20 r caxapa u 250 mi1 Bozabl. KakoBa MaccoBast 10151 caxapa B I0JIly4YeHHOM pacTBope?
Ortsert: 0,074;

Cwmemamm 5 1 caxapa 1 150 M1 Bozibl. KAKOBAa MaccoBasi [j0Jisi caxapa B MOJIyYeHHOM pacTBope?
Ortsert: 0,032;

Cwmemiamm 2 r comu U 140 mn Bozabl. KakoBa maccoBasi [0Jii COMM B TIOJIyYEHHOM pacTBope?
OrtserT: 0,014;

Cwmemam 0,5 r comu u 300 mi1 Bogel. KakoBa MaccoBasi o/1si COMM B TIOJTyYeHHOM pacTBope?
Ortset: 0,00166;

Cwmeruanu rugpokcug, Hatpuss NaOH B kosmmuectse 1 Mosib ¢ 1 71 Bozbl. KakoBa MaccoBast 071
TUAPOKCHU/A HaTpuA B rosyuyeHHOM pactsope? Otser: 0,038;

Cwmeruanu Hutpat Hatpust NaNO3 B kommuectse 0,1 mons ¢ 0,5 1 Bozabl. KakoBa maccoBast 011
HUTpaTa HaTpus B ojy4yeHHOM pacteope? Otset: 0,0167;

Tun 4. 3apgaun Ha onpeje/ieHHe NPOLEHTHOI'0 COAepP)KaHMs BeLlecTB B pacTBope

K 150 r 20 %-Horo pactBopa consgHoi Kucaotsl npummad 200 Ma Bozbl. KakoBo mporjeHTHOe
COJieprkaHue COJITHOW KMC/IOTHI BO BHOBB I0/yyeHHOM pactBope? Otset: 0,086 (8,6 %);

K 200 r 40 %-Horo pactBopa cepHOM KucaoTel npuwidan 80 mu Bogpl. KakoBo mporjeHTHOe
COJiep’KaHre CepHOU KMCJIOThI BO BHOBb ITOTy4eHHOM pacteope? Otset: 0,286 (28,6 %);

K 90 r 6 %-Horo pacrBopa noBapeHHOW conu npuwinau 200 mi Bozabl. KakoBo mporjeHTHOe
COJleprkaHye NI0BapeHHOU COJIM BO BHOBB ITosyyeHHOM pacteope? Otset: 0,0186 (1,86 %);
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K 140 r 15 %-Horo pactBopa caxapa goauad 160 ma Bogbl. KakoBO MPOLIEHTHOE COoepyKaHue
caxapa BO BHOBb nojiyueHHOM pactBope? OtBet:0,07(7 %);

K 200 r 40 %-Horo pacTBOpa YKCycHoM Kucnotbl gosuaud 300 mi Bozabl. KakoBO TIpolieHTHOe
cofiep>kaHue YKCyCHOW KMCIOThI BO BHOBB TToyiyuyeHHOM pactBope? OtBet: 0,16 (16 %);

K 80 r 30 %-Horo pactBopa mjenouu poauad 420 ma BoAbl. KakoBO TMPOLEHTHOE COZieprKaHue
1[e/I0YM BO BHOBB NotyuyeHHOM pactBope? OtBeT: 0,048 (4,8 %);

K 120 r 1 %-Horo pactBopa caxapa npubaBuiu 4 r caxapa. KakoBo MpOI|eHTHOE CojiepyKaHue
caxapa BO BHOBb nojiyueHHOM pactBope? Otset: 0,042 (4,2 %);

Twun 5. 3ajauM € UCI0/1b30BaHUEM MTOHATHUSA — PAaCTBOPUMOCTD

Kakyio maccy cynbdarta HaTpusi MOXKHO MOMY4YUTh MpU BbiMapuBaHuM 50T HAaCKILLEHHOTO
pactBopa 1ipu t 350 C, eciu ero pactBopumocTs 50 (Ha 100 r Boger)? OtBet: 16,7 r.;

CKO/IbKO rpaMM BoJbI HeoO0XxouMo Aijisi pactBopeHusi 30 T HUTpaTa CBUHIIA, YTOOBI TIOMYUYHIICS
HachlIleHHbIA pacTBop 1pu t 600 C (pactBopumocTs ero 105)? Otset: 28,57 r H20.;

Nwmeetcst 300 r HackieHHoro 1ipu t 150 C pactBopa HUTpaTa Kaivs. CKOJIbKO rpaMM HUTparta
Kaus 3eCb COAEPXKUTCS, eC/IU ero pacTBOpUMOCTh 25? OtBet: 60 T.;

B 300 r nHaceimenHoro mnipu t 550 C cynbdarta maraus cogepxxutcsi 100 r cynbdara Marsusi.
OmnpesienuThb ero pacTBOPUMOCTh (K03 duipeHT pactBopumoctu). OteT: 50 T.;

B 200 r pacteopa KCIO3 mpu t 300 C comepxxutcs 20 r KCIO3. Byzaer nu ero pacTtBop
HaCBIIIEHHBIM, eC/TH ero pacTBopuMocTb TpH t 300 C — paBHa 10? OTBeT: OyJeT HaChIIIEHHbIM;
B 100 r Bogsl ipu t 600 C pactBopsietcst 110 r HUTpaTa Kanwsi, 06pa3yst HaChIIleHHbIA PacTBOP.
KakoBa MaccoBasi fjo/i1 HUTpaTa Kaivs B Takom pactBope? OtBeT: 0,524 (52,4 %);

Kakast macca xyiopuzia 6apusi BBIKpHUCTA/UTM3yeTCsl TIpy BbinapuBadHuy u3 300 T HaCBIILEHHOTO
ripu t 900 C pactBopa, eciv ero pactBOpuMocts 55? Otset: 106,45 1.;

Tun 6. 3ajauu Ha onpe/je/ieHHe NMPOLEHTHOT0 CO/ieP>XaHMsl UJIH MaCcCOBOM /10/T4 BelleCTB B
pacTBope, MN0/JIy4YeHHOM NPU CMelIMBaHUM PAacTBOPOB Pa3HOH KOHI|eHTPaLuu

Cwmemanu 140 r 0,5 %-Horo pactBopa consiHoM KUcaoThl ¢ 200 © 3 %-HOro pacTBopa COJISTHOM
KHUCI0ThI. KakoBO MpOLIEHTHOE CoZlep>KaHKe COJITHOU KMC/IOThl BO BHOBb 10JIyYeHHOM pacTBope?
Otset: 0,0197 (1,97 %);

Cwmewamu 50 r 5 %-Horo pactBopa cepHoul Kuciotbl ¢ 80 r 20 %-HOro pacTtBopa CepHOU
K1C10Thl. KakoBO MpOLIeHTHOe Coj/lep>KaHre CepHOUM KHCIOThI BO BHOBb MOTyYeHHOM pacTBope?
Otget: 0,142 (14,2 %);

Cwmewamu 70 r 10 %-Horo pactBopa a30THOU KucCaOThI € 80 T 25 %-HOro pactBopa a30THOU
KUCI0ThI. KakoBO MpoLIeHTHOe coZiepKaHue a30THOM KMCIO0ThI BO BHOBb TI0JIyUeHHOM pacTBope?
Ortgert: 0,18 (18 %);

Cwmemanu 60 r 2 %-Horo pactBopa noBapeHHOM cosu ¢ 80 T 4 %-HOro pacTBopa NoBapeHHOU
comu. KakoBo MpoLieHTHOe coZiepkaHve MOBapeHHOM COJ/M BO BHOBb I0JIyUeHHOM pacTBOpe?
OtgeT: 0,00314 (3,14 %);

Cmewamu 20 r 0,5 %-Horo pactBopa caxapa ¢ 20 r 1 %-Horo pactBopa caxapa. KakoBa
MaccoBasi [j0Jisl caxapa BO BHOBb TosiydyeHHOM pactBope? Oteet: 0,0075 (0,75 %);

KakoBa maccoBas [jo/i1 HUTpaTa Kaaus B pacTBope, MojlydeHHOM Iocie cmeruBanus 90 r 2 %-
Horo pactBopa 1 110 r 5 %-Horo pacTBopa HUTpaTa Kausl.

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

Tun 7. 3aaun Ha MOJIAPHYI0 KOHI|eHTPaLMI0

Ornpesie/iiTh MOJIIPHYHO KOHLIEHTPALIMI0 pacTBOpAa CEPHOM KHUC/IOTHI, IIOJYYEHHOTO TpU
cMerMBaHuU 25 mi 10-MO/IsipHOTO pacTBOpa CePHOM KMC/IOTHI U 225 Ml Bozibl. OTBeT: 1 MoJib;
Onpegennts MOJSPHYIO KOHLleHTpaluio 73,8 %-HOro pacrtBopa CepHOM KMCJIOTHI, IVIOTHOCThb
kotoporo 1,655 r/mi. Otet: 12,46 mosnb/n.;

Onpegennts MOJIIPHYIO KOHLIeHTpaLyo 56,68 %-HOro pacrsopa a30THOM KMCJ/IOTBI, [VIOTHOCTh
KoToporo pasHa 1,356 r/mi1. OtBet: 12,2 Mosb/1.;

Onpegennts MOSAPHYIO KOHLieHTpauyio 18 %-Horo pacrtBopa COJISIHOM KWC/IOTBHI, IVIOTHOCThb
Koroporo pasHa 1,089 r/mi. OtBer: 5,37 MOJb/11.;
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Kakoii 06sem 36,5 %-Horo pactBopa CoJISTHOM KUC/IOTHI (Tu1. 1,18 /M) HeoOX0AUMO B3SITh AJIs
nipurortos/ieHys 1000 mut 0,1 mossipHoro pactsopa? Otset: 8,47 mii;
Boeiuncnute mosisipHyto KoHueHTpaluio 10 %-Horo pactBopa cepHo# KUCI0ThI (1. 1,07 r/mn).
Ortsert: 1,09 mob;
Onpefendth MacCOBYHO [J0/IF0 a30THOM KHUC/IOTHI B 4,97 MOJISIDHOM ee pacTBOpe, IJIOTHOCTb
kotoporo 1,16 r/mn. Otset: 27 %;
BbluncniuTe MosipHYHO KOHILeHTpaluio 16 %-Horo pactBopa cynbdaTta meau II, mioTHOCTBIO
1,18 r/mn. OtBeT: 1,18 Momb/m.;
Tumn 8. 3aaun Ha 3/1eKTPOTUTHUECKYHO AMCCOLIAALIUAI0
Kakuve u3 cneayrolyx >XUAKOCTEN TIPOBOJAT 3/€KTPUUYECKHUN TOK: STUIOBBIM CIUPT, BOAHBIN
PacTBOp TJIFOKO3bl, BOJHBIM pacTBOP 'MAPOKCH/A HAaTpUsl, pacTBOpP KUCI0pPOJa B BOJEe, BOAHbBIN
pacTBOp KapOoHaTa HaTpUsl, paciilaB rUIpokcu/a Kamusi? OTBeT 00bsCHUTE.
CocTaBbTe ypaBHeHMs1 Aucconuaiuu ciaeayrommx sektrponutoB: KOH, Al(NO3)3, K3POs,
NiSO4, HNOs3, Ca(OH)., FeClz, NaHPO4, (PbOH)NO3, (NH4).CO3, HCOONa.
CocTaBbTe ypaBHeHMs [ucCCOLMalMy BellecTB (B BO3MOXHbIX ciayuasix): NaOH, ZnO, HsS,
Al(OH)z, BaSiO3, Cu(NOz3)2, CH30H, FePOa, AlCl3, CaSO4, CH3COOH, SiO>.
Haiigute B cripaBouHMKe 3HaueHUs] KOHCTAHT 371eKTPOJIMTUYECKOW AUCCOLUMALUM /ISl KACIOT U
orpefieNiuTe, Kakas U3 HUx cuibHee: a) HoCO3z wiu HoS; 6) HNO> nnmn CH3COOH; B) HCIO unm
HIO.
CocTaBbTe MOJIEKYJ/ISIPHbIE U MIOHHbIE YPaBHEHHs Peakivii MeXK/y BellleCTBaMMU:
Ompezente BO3MOXKHOCTb TPOTEKAaHUSI peakluid oOMeHa MeXAy BOJHBIMH pacTBOpPaMU
BeLL|eCTB:

a) cysbdaTa Kanus ¥ TUAPOKcHaa bapus;

0) KapboHaTa HaTPUs U XJIOPUZA KabIIUs;

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

T') TUIPOKCHU/IA HAaTPUSI U CePHOM KUC/IOThI;

1) Cyb(UTa Kanus U a30THOM KUC/IOThI;

€) HATpaTa aTlOMUHUS U XJI0pU/ia Kajusl.
CocTaBbTe ypaBHEHUsI BO3MOKHBIX Peakliii B MOJIeKY/ISIPHOM, TIOJTHOM M COKPalljeHHOW MOHHBIX
dhopmax.

KpuTepuu onjeHKH yMeHHUH pelllaTh pacyeTHbIE 3aiauH

Oneska «5»:

B JIOTUYECKOM pPacCyKJeHHH M pelleHHd HeT OMMOOK, 3ajaya pelleHa paljOHa/IbHBIM
crocobom.

Onenka «4»:

B JIOTMYECKOM DpACCYyXAeHHWU W PpeIleHWHW HET CYLeCTBEHHBIX O]_HI/IGOK, HO 3aJd4Ya pelieHa
HeparMoHa/IbHBEIM CITI0COO0M MU [IOMYIIeHo He 6ojiee ABYX HEeCYI[eCTBeHHbIX OIIUOOK.

Onenka «3»:

B JIOTUYECKOM PAaCCY’>K/I€HUH HeT CYIIeCTBEHHbIX OIIMOOK, HO /IOMYIIeHa CyIleCTBeHHas OLIMOKa
B MdTeéMdTHYe€CKHX pacyeTdX.

OneHka «2»:

HNMEIOTCA CyLleCTBEHHEBIE OILIIMOKU B JIOTUYCCKOM PacCCy’>XleHUH U B pPELLIEHNH.

Onenka «1»:

OTCYTCTBHME OTBETA Hd 3daJdHUE.

@®oH/| TECTOBBIX 3aJJlaHUH [I/Isl TEKyLIero KOHTPO/iA 3HAHUH 110 TeMe:

YcmaHnosume coomeemcmaue
CooTHecuTe Crioco0bl BHIPA)KEHHs KOHIEHTPAI[UH M eJUHUIIbI H3MePeHHs1 KOHLIEHTPaLui

1. MoJsisipHast ‘ 4. % (25%)
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2. MOJIsl/IbHast 3. MoJib 3KB/11 (25%)

3. SKBUBaJIeHTHasI 2. Monb/Kr(25%)

4. npoLeHTHast 1. Monb/n (25%)
/M

Bblbepume o0uH npasuibHbIll 6apuaHm omeema
IIpoueHTHAasA KOHLIEHTPALUsI — TO:

Macca BelriecTBa B 1 My pacTBopa

MOJTb BelljecTBa B 1 KI' paCTBOPUTEIS

MOJIb BeIljecTBa B 1 TUTpe pacTBopa

+Macca BewectBa B 100 r pacTtBopa

MoisipHas KOHLIeHTPaLMs — 3TO:
Macca BelljecTBa B 1 M1 pacTBopa
MOJTb BelllecTBa B 1 KT paCTBOpUTe/ISI
+ MOJIb BelllecTBa B 1 TMTpe pacTBopa
Macca Bewjectsa B 100 r pacTtBopa

CK0/IbKO rPaMMOB PacTBOPEHHOr0 BelljecTBa CoAep>XuTca B 50 r pacTBopa ¢ MaccoBoOU
nosiei (B-Ba) = 10%?

10r

20r

+5r

40r

CKO0/IbKO MOJ/IeH PaCTBOPEHHOI'0 BellleCTBa COAeP)KUTCA B 1 J1 JeliMMo/IAPHOro pacTBopa?
0,2Mo071b

1moib

+ 0,1M0/1b

0,01moub

Kakue u3 cieyomux 3j1eKTPO/IUTOB MPH AXCCOBManuu odpa3ywmux noablt H* u OH-
O/lHOBPE€MEeHHO?

Ca(OH)>

KOH

H3PO4

+AI(OH)3

Kakue IJIEKTPOJ/IMTHI ABJTAKTCAHA CUJIBHBIMH?
+HCl

H>COs3

H>,S

H3POq4

CKo0/IbKO HOHOB 00pa3yeTcsi mpu Aucconuanuu MoseKky/ibl (NH4)2S04?
2

6

+3

4

Kakue 9JIEKTPO/IUTbl B HOHHOM YDPABHEHHH CJ'IE]I[YIOH_[EFI P€aKIUM 3dlIMCBIBAKTCAHA B BU/A€
HMOHOB:
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CaCO3
+HI
CaS;
CO2

Kakwue BeljecTBa 00pa3yioT Npu JUCCOLMALMHA HOHBI Mn?*?
KMnOg4

+MnClI;

NaMnOq4

MnO»

Kakmue 3/1eKTpo/IMTBI 00pa3yl0T NpPH JUCCOIHALMHU XI0pu/-uoHb1 CI™?
KCIO3

+HCI

Ca(CIO):

HCIO

Kakue 13 cieyomux 3/1eKTPO/IUTOB SIBJISIIOTCA C/Ia0bIMU?
H>SO4

NaCl

AI(NO3)3

+H3PO4

Kakue BeleCTBd B MOHHOM YPABHEHUH CJIe,Z[onmeﬁ P€aKIMi 3dalIMCbIBAKOTCA B BU/le
MOJIeKYJI:

+HoS

Pb(NO3)2

NaCl

HNO3

YeMy paBHO HOHHOe NIpou3BeeHune BojpbI (t = 25°C)?
10—12

10-10

+10—14

109

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

12

+5

9

Kakue u3 ciefyromux coJieil He MoABeprarTcs rufpoausy?
PbNO3

+KNO3

AI>(SO4)3

Pb,COs3

PacTBOpBI, KAaKUX 3/1IeKTPO/IMTOB XapaKTepu3yrTca 3HayeHuamu pH > 7?
+Na,CO3

CaCl2

AI(NO3)3
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BaCl»

IIpu kakux 3HaueHusnx pH ¢enondranenH okpammBaercss B Ma/IMHOBBIN I|BeT?
+12

4

7

5

Kaky1o okpacKy npuo0peTaer JJaKkMyC B HeHTPa/IbHO# cpeje?
MaJIMHOBYHO

CUHIOHO

KpacHY0

+@duoneToByo

IIpy B3aMMO/eliCTBUH, KAKMX IBYX BeIeCTB, IPOUCX0JUT PeaKijus HeMTpaiu3anun?
NaCI+AgNO3

BaCl;+H>0O

+NaOH+HNO3

BaCI>+H?S04

19 mu 11 %-ro pacreopa KOH (p = 1,01 r/cm?) ecmemaiu
¢ 200 M1 Boabl. PaccumnTaiiTe MOJISIDHYIO /10110 TIOJTy4eHHOT0 pacTBopa.
0,0029;

+0,0031;
0,0034;
0,0028
Tao/muna 4
MeToauKa npoBeeHHs KOHTPOJISA
[TapameTpbl METOIUKH 3HayeHue rapameTpa
[Ipegen nUTEILHOCTH BCErO KOHTPOJIS 15 MUHYT
[TocnenoBaTelbHOCTb BEIOOpA BOIIPOCOB CnyyaiiHasi
[IpepiaraeMoe KOJIMUeCTBO BOIIPOCOB 5

Kpurepumu orjeHku:

-5 0a/UIOB BBICTAB/SIETCS CTYAEHTY, KOTOPBLIM TIPaBUBHO BBITIOJHSIET 5 TECTOBBIX
3a/laHUl;

- 4 6as1a BBICTAB/ISIETCS CTY/IEHTY, €C/TH MPABW/ILHO BBITIOJTHEHO 4 TECTOBBIX 3a/|aHMS.

- 3 6a/1a BLICTAB/ISIETCS CTY/IEHTY, €C/TU TPABU/IbHO BBITIOJHEHO 3 TECTOBBIX 3aJaHMUSI

CamocrosiTesibHasi padora
(JomaiiHee 3a/jaHKe)

815, ymp. 1-12
816, ymp. 1-12

Bomnpocs! /111 caMonpoBepKHu

1. UYro Ha3bBaeTcsi MpPOLIECCOM 3€KTPOJIMTUUECKOW [AUCCOLMALMM, Kakue BellecTBa
Ha3bIBalOTCS 3/IEKTPOTUTaMU?
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2. Kakue u3 mpuBeieHHbIX BellecTB He sABsAOTCA snekrpoautamu: LiOH; CH3COOH;S02;
NH4C1; H2S?

3. Kakoil 13 TpuBe/leHHbIX KaTWUOHOB XapaKTepeH MJisg AUCCOLMAliMM OCHOBHOM comu: OH”;
Cu2+; CuOH+; HC03”; H+?

4. Kakoll W3 TIpUBeJIeHHBIX 3/eKTPOJIMTOB OTHOCUTCS K am@orepHbiM: NaOH; Mg(OH)2;
Fe(OH)3; A1(OH)3?

5. Kakue voHbI 00pa3yroTcs TIpy Auccordauu rugpokcuaa xpoma (I11) B kucsioit cpeme: Cr3+;
H+; OH';,CHO33-?

6. B HampaBieHMd 00pa3oBaHMs KakKWX BeIeCTB MPOTEKAlOT peakiuy oOMeHa B pacTBOpax
3/71eKTpomTa?

7. Kakasi 13 nprBe/IeHHbIX peakiiuii He MpoTeKaeT:

BaC12+K2S504 ->BaS04 + KC1;

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

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

8. Kakasi u3 mpuBe/ieHHbIX Peaklyii SB/IsSIeTCs peakijiel HelTpaii3aluu:

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

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

HNO3 + NH40H = NH4NO03 + H20.

9. HanmiuuTe ypaBHeHHe peakl[UM B MOJIEKYJIIPHOM W MOHHOM (opMax Mexay KapOoHaTom
KaJ/IbLIUSl ¥ COJISTHOM KHC/IOTOM.

10. Yo Ha3bIBaeTCs rUIpoM30M COIU?

11. Kakue 13 npuBeieHHbIX COJIel He TUAPOIU3YHOTCS:

KI, Na2§, FeCl3, BaC12?

12. Yto crepyer HamvcaTb B TMPABOM YaCTH COKPAIEHHOTO MOHHOTO YpaBHEHUsI THMApPO/M3a
Hutpara meau (II) mo nmepBoii cTymneHu:

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

13. PacTBOp Kakoii u3 TipuBe/ieHHbIX cosieil umeet pH > 7:

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

14. Kakasi U3 nprBe/JieHHbIX COJiel TTOJIHOCTbIO THPOIU3YeTCS:

CHjCOONa, KCN, Cr2S3, Na2504?

15. Yo Ha3bIBaeTCs CTereHblo THAPO/N3a COMU U OT KakuX ()akTOpOB OHA 3aBUCUT?

16. Kakue 13 npuBeieHHbIX COJIel TUAPOIU3YIOTCS CTylIeHYaTo:

KCN, MgCl2, Na2S, NH4C1?

17. Kakue mpoAyKThbl MOIYUYarOTCsl TIPU THPOJIM3e XJI0pW/ia aTlOMUHUS M0 TepBOM CTyMeHU:
HC1, A1(OH)3, A10HC12, A1(OH)2C1?

18. HanuiuuTte ypaBHeHWe peakiiy ruApoan3a Hutpara meau ().

19. Pacripesienite cosv B Tabuile B 3aBUCUMOCTH OT CHUJTbI KUCJIOTBI 1 OCHOBAHUS, TIPOIyKTOM
B3aMMO/IENCTBUSI KOTOPBIX OHU SIBJISIFOTCSL:

CunbHOe OCHOBaHUEe CunbHOe OCHOBaHUEe Cnaboe ocHoBadue u | Cnaboe ocHOBaHUe U
U CUJIbHAg KUCJIOTa U ciabas KucioTa CUJIbHAg KUC/I0Ta cyabasg Kucjiota

K>S, NaNQOs3, K2COs3, AlICl3, Pb(NO3)2, Ca(NO3)2, BaClo, K3POs, Balz, ZnSOs, (NH4)2COs3,
(NH4)2S, CsBr, CH3COONa, Ba(NO3)2, FeClz, KNO2, Na2SOs, KI, Ba(NO2)2, RboCO3, KNO3,
Na»S04, NazPOys, NaySiO3, Zn(NO3)2, KCN, Hg(NO3)2, CuCl,,(CH3COO),Pb, SnCl>, NaBr,

NH4Br, FeSO4, Cr(NO3)3, Mn(NO3)2, Cs3PO4, NH4CN, Col,, FeCO3

Tema 1.5 XumMHuecKkue peakiuu

KonTpo/mmpyemblie KOMIIOHeHTHI: 31 ; 32; Bi; By, JIPo 4, JIPo 5, JIPo 7, IPo 9, JIPo 12
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KoHTpoipyemble 3HaHMA: T[IOHATHS: XUMUYecKasi peakUus, KiaccuUKalys
XUMUAYECKUX PpeakI[|ui, TeryioTa 00pa3oBaHUSI COeJWHEHWS], TeIIOBOM 3(hGheKT XUMHUeCKOou
peakiuy, SHTPOMNUs, XUMHUecKas KuHeTHKa. CKOpOCTb peakLuM, TOMOTeHHas peakLus,
reTeporeHHasi peakiiusi, JHeprusi akTUBAL[UH, TemriepaTypHbId Ko3((UIIMeHT peakijuu, 3aKoH
JeMCTBYIOLLIMX Macc, KaTajau3, KaTajau3aTopbl, XMMUUECKOe paBHOBECHE, KOHCTaHTa PaBHOBECHS
[Tpuniun Jle IlaTesnbe.
yMeHMsI:

-IIPOBO/IUThH PACUeThl M0 XUMUUeCKUM (DOpMYyJ/iaM U ypaBHEHHUSIM PeaKiiuii;

-OCYIIEeCTB/ISTh CaMOCTOSITe/IbHBIA TIOMCK XUMHUUeCKOW MH(POPMAaLIMU C UCII0/Ib30BaHUEM
Pa3/IMUHBIX WCTOUHHUKOB (CIIPABOYHBIX, HAyUHbIX W HAYYHO-TIOMY/SIPHBIX — U3JAHUM,
KOMITbIOTEPHBIX 0a3 JaHHBIX, pecypcoB VIHTepHeTa); NCIOIb30BaTh KOMITbIOTePHbIE TeXHOIOTHUN
i1 00paboTKM M Tepefiaud XUMHWUeCKold WH(OpMAl[uM, U ee TMpe/CTaBleHUs B Pa3INYHbBIX
dbopmax;

-UCI0/Tb30BaTh TMPUOOpPETeHHbIe 3HAHWUS W YMEHHUs B TIPAKTUUECKOH /[1esiTeIbHOCTH M
TIOBCeZIHEBHOM >KU3HU: [I/Isi IOHUMAaHUS I7100a/bHBIX TTP00JieM, CTOSIIUX Tepe]] Ye/I0BeueCTBOM:
9KOJIOTUUECKUX, JHEPreTUUeCKUX U  ChIPbEBbIX; OOBSICHEHUS XUMHUUECKUX  SIBJIEHUH,
TIPOUCXO/SIINUX B TIPUPO/ie, OBITY M Ha MPOW3BO/CTBE; IKOJOTHUECKH IPAMOTHOTO TIOBe/IeHHs B
OKpY>Kalolllel cpefie;

Bomnpocsl s onpoca
1. Knaccudukaiyss XuMHAYeCKUX peakiuii B OpraHnueckoi ¥ HeopraHW4ecKou Xxumuu. [ToHsTre
0 XMMHUUeCKOH peakuyu. Peakiuu, nayiye 6e3 n3MeHeHUs] KAUeCTBEHHOTO COCTaBa
2. CKopoCTh XUMMYeCKUX peakiui. [loHATHe 0 ckopocTu peakijuii. CKOpOCTb T'OMO- U
reTeporeHHOW peakLy. DHeprusi akTUBaL||H.
3. ®aKTOopbl, BAUSAIOLIME Ha CKOPOCTh XUMUUECKOW peakiuu. IIprposa pearnpyooiyx BelecTB.
Temneparypa (3akoH BauT-T'odda).
4. ®aKTOpHI, BIUSIOL[ME HAa CKOPDOCTh XUMUUECKOU peakiiiu. KoHLleHTpaius.
5. KaTanuzaTopsbl U KaTasn3: rOMO- U TeTepOoreHHbIl, UX MeXaHU3MBbI.
6. 3aBUCHUMOCTb CKOPOCTH peakiiyii OT TOBEPXHOCTU COMTPUKOCHOBEHUS pearpyroluX BellecTB.
7. OOpaTUMOCTh XMMHUYECKUX PeaKIUii BeIeCTB: a/UI0OTPONM3ALUs U U30MepHU3aliysl.
8. Peakuuy, uaylye ¢ U3MeHeHHeM COCTaBa BeLeCTB: 10 UYKC/IY U XapaKTepy pearvpyroumx 1
00pa3yroLmxcs BellecTB (pa3ioykeHus, COeJUHEeHUs], 3amMellieHus], 00MeHa);
9. Peakuuy, uayle ¢ MU3MEHEHHWeM COCTaBa BEIeCTB: M0 M3MEHEHUIO CTeleHeu OKUCIeHUSs
3/1eMeHTOB  (OKUC/IUTe/IbHO-BOCCTAHOBUTEIbHbBIE U HE OKHUC/IUTE/bHO-BOCCTaHOBUTE/IbHBIE
peakiyun);
10. Peakuuu, ujyue ¢ M3MeHEHHWEM COCTaBa BeLECTB: IO TelIoBOMYy >3(QeKTy (3K30- U
SHZI0OTEpMUYECKUE);
11. Peakuyu, uayiye C M13MeHeHHUeM COCTaBa BeIlleCTB: 110 (a3e (TOMO- U reTepOreHHbIE);
12. Peakuuu, upaymye C W3MeHEHHWEM COCTaBa BeIEeCTB: IO HarpaBieHuio (oOpaTtumbie U
HeoOpaTUMBbIe);
13 Peakiuuy, ujyiue C KW3MeHeHMeM COCTaBa BelecTB: [0 MCIIOJIb30BaHWKO Karajau3aropa
(KaTanMTUUYeCKHe U HeKaTaTuTUUecKue);
14. Peakuuu, wuaymme C HU3MEHEHMEM COCTaBa BeLeCTB: M0 MexaHu3My (paJHKasbHbIe,
MOJIEKY/ISIPHbIE U NOHHBIE).
15. BeposATHOCTb NPOTEKaHWsS XUMUYECKUX pPeaklui. BHyTpeHHsI SHeprus, SHTa/bIusl.

16. TenioBoit 3¢ (peKT XMMUUeCKUX peakl . TepMoXUMHUUeCKre YpaBHeHUSI.

17. CranpapTHasi SHTanblusl peakUuid U obOpa3oBaHusi BemlecTB. 3akoH [.UM. T'ecca u ero
C/1eICTBUSL. DHTPOIIUS.

18. Xumunueckoe pasHOBecue. [IoHATHE O XUMUYeCKOM paBHOBecuu. PaBHOBecHbIe
KOHLIeHTpaL1y.
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19. IMHaMUUHOCTb XMMUYECKOTr0 paBHOBecHs. PaKTOpbI, BAUSIOLIME Ha CMelljeHue paBHOBECHS:
KOHLIeHTpaLys, /laBjieHue, Temrepatypa (npuHuun Jle [larenbe).

Kpurepuu oneHKH 001jue /sl yCTHOTO 0TBeTa
Onenka «5»:

* OTBET IO/IHbIY U PaBU/IbHBIM HA OCHOBAaHUU M3YUYeHHBIX TeOpUH;

* MaTepuas U3/0)KeH B OTpe/ie/IeHHOM JIOTMUeCKOU 10oc/iej0BaTe/IbHOCTH, JTUTePaTyPHbIM
SI3BIKOM;

* OTBET CAMOCTOSTE/TbHBIMN.

OueHka «4»:

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

* MaTepual W3/I0)KeH B OIpe/le/IeHHOW JIOTMYeCKOM I10C/e[l0BaTe/lbHOCTH, TIPU 3TOM
JIOTyLl[eHbl /IBe-TPYU HeCyll|eCTBeHHble OLIMOKM, UCIpaBieHHble 10 TpeboBaHUIO
yUuuTeIsl.

OneHKa «3»:

* OTBeT TIOJIHBIM, HO TIPK 3TOM JIOMYyIleHa CyIleCcTBeHHasi OIMOKa WM OTBET HerloJHbIH,

HeCBSI3HbIN.
OueHka «2»:

* 1Ipy OTBeTe OOHApy)KeHO HEeNOHWMaHMEe YyuallliMCsi OCHOBHOTO COZiep>KaHusl yueOHOro
Marepvasia WM [OMyIIeHbl CyIleCTBeHHbIe OMIMOKM, KOTOpPbIe YYall[MiiCs He MOXKeT
WCIIPaBUTh MPU HABOJSAIIUX BOMPOCAX YUUTEIS.

OneHka «1»:
* OTCYTCTBHE OTBeTa.

TunosBble 3agaun
1. KoHcraHTa ckopocty peakuuu A + 2B « 3C paBHa 0,8. HauasibHble KOHL[EHTpALIUM BeLLeCTB
A u B paBnbl cootBeTcTBeHHO 2,0 M u 3,0 M. Bbluncinre CKOpOCTh peakLMM B HayasbHbIN
MOMEHT M KOT/la KOHLIeHTpalus BelllecTBa B ctana paBHou 0,6 M.
2. KoHcraHTa ckopocty peakiyu 2 A + B « 2C pasna 0,6. HauanbHble KOHLIeHTpaL[MX BeljeCTB
A u B pasnbl cootBeTcTBeHHO 0,4 M 1 0,5 M. Bpluncinre cKOpOCTh peakLiuM B HaydajbHbIN
MOMEHT U B MOMEHT, KOI'/la KOHLIeHTpaLus Beljectsa A ymMeHbuuTcs Ha 0,2 M.
3. Uepe3 10 muHyT nioc/ie Havana peakiuu 3 A + B « 2 C koHueHTpaumu BelectB A, B u C
cocraBunu cootBetrctBeHHO 0,3 M, 0,1 M u 0,04 M. KoHcTtaHTa cKOpocTH peakuuu pasHa 0,5.
BbrunciuTe CKOpOCTh peakljuy B HaualabHbI MOMEHT M uepe3 10 MUHYT moc/ie Havyasa peakLjiu.
4. KoHCTaHTa CKOPOCTH peakLMy pa3/ioxkeHUst okcuza asoTa (I) Ha a30T U KUCI0po/ paBHA 5 X
10 # . McxopHas KoHLeHTpaius okcuza asorta (I) paBHa 4,0 M. BpelunciauTe HayaJbHYHO
CKOPOCTh peakliy U ee CKOPOCTh, Korja pasnoxurcs 40% okcuga azora (I).
5. B romorenHol cucreme A + 2 B « C paBHOBecHbIe KOHLIeHTpaLmu BeljectB A, B 1 C paBHbI
cootBerctBeHHO 0,05 M, 0,10 M u 0,20 M. BpluuciuTe KOHCTaHTY PaBHOBECHUSI U MCXOJHbBIE
KOHL|eHTpaLuy BewecTs A u B.
6. KoHcTanTa paBHOBeCUs IpU CUHTe3e aMMUaKa U3 asoTa 4 Bofopoa, pasHa 0,1. PaBHOBecHbIe
KOHL|eHTpaL[ii BOJIOPOZia M aMMuaka paBHbl cooTBeTcTBeHHO 0,6 M u 0,2 M. Brlunciure
HauajbHYH ¥ PABHOBECHYH0 KOHLIEHTpAL[MU a30Ta.
7. Konuenrpauuu okcuza cepsl (IV) u Kucsiopoza 1o peakiuu ObLIM COOTBETCTBEHHO PaBHBI
0,03 M u 0,015 M. Ipu paBHOBecuu KOHLeHTpaLusi okcuga cepsl (IV) crana pasHoii 0,01 M.
BbruniciuTe paBHOBeCHble KOHLIEHTpALMU KUCIOPOZAa, okcuja cepbl (VI) M KOHCTaHTY
paBHOBecus: SOz +O2 « SO3
8. PaBHOBecue mpoliecca pasyiokeHusi okcuzia azota (IV) Ha okcug asorta (II) u kucnopop
YCTaHOBUJ/IOCh TIPU KOHLIeHTpaLusax okcuza asota (IV), okcuga asora (II) u kuciopoga, paBHbIX
cootBercTtBeHHO 0,08 M, 0,02 M u 0,01 M. BbluMC/IUTE KOHCTAaHTY paBHOBECHS M Hauda/ibHbIe
KOHLIEHTPAaLIUX UCXO/IHbIX BeIeCTB.
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9. KoHcTtaHTa paBHOBecusi ToMoreHHou cuctembl AB o A + B paBHa 0,06. PaBHOBecHas
KOHLeHTpauus BeljectBa A paBHa 0,03 M. HalitTi Haya/ibHYIO KOHLIEHTpalviO BellectBa AB.
Kakast 0711 3TOro BeljecTBa pas/oyKuiacb K MOMEHTY yCTaHOBJIEHUS] paBHOBECUS?

10. PaBHOBecue B cucteme A + B « 2 AB yCTaHOBU/IOCH IIPU KOHLIEHTpaLUaX Belects A, B u
AB, paBHbIX cooTBeTCTBeHHO, 0,04 M, 0,02 M u 0,06 M. BbrunciuTe KOHCTaHTy PaBHOBECUSI U
HauaslbHble KOHLIEHTPaLUi UCXOHbIX BEIeCTB.

11. B romoreHHoi cucteme A + B « 2C paBHOBecCHbIe KOHI|eHTpaluu BelijecTB A, B u C paBHbI
cootBercTtBeHHO 0,12 M, 0,12 M u 0,06 M. Belurcinre KOHCTaHTy paBHOBeCHs M Hauda/lbHble
KOHLIeHTpaLuu Belects A u B.

KpuTepun onieHKH 0011iMe /|11 yMEeHHsI peliaTh pacyeTHbIe 3aa4H M0 BCeM TeMaM
AMCLIMTLTHHBI
5 6anoB:
BJIaJileHre KY/bTypOW MBILUIEHHs; CTIIOCOOHOCTBIO K 0000IIeHuI0, aHaan3y, KPUTUYeCKOMY
OCMBICTIEHUIO, CHCTeMaTH3allH, TOCTaHOBKEe Leiell W BbIOOPY MyTel WX JOCTHKEHUs, B
JIOTUYeCKOM PacCY>KJeHHUU U PellleHNH HeT OIMMOOK, 3a/jaua pellieHa paljOHa IbHBIM CITIOCOOO0M.
4 6anna:
B JIOTUYECKOM PACCYXX/eHMA W PpeIleHWHd HeT CyIeCTBeHHBIX OIIMOOK, HO 3a/laya perleHa
HepaLFioHaIbHBIM CIT0COO0M WY JIOTTYIIeHO He 6oJiee IBYX HECYI[eCTBEHHBIX OIIHUOOK.
3 6ayna:
B JIOTUYeCKOM PACCY’>KIeHUU HeT CYIIeCTBeHHBIX OLIMOO0K, HO [JOMYIIeHa CyIeCTBeHHast
2 banna:
MMEIOTCS CyIIleCTBeHHbIe OIMOKHY B JIOTHUECKOM PacCy’K/JeHHUH U B PeIleHHH .
1 6amn:
OTCYTCTBUE OTBeTa Ha 3a/jaHue.

CamocrosiTenibHasA pabora
(JomaiiiHee 3afaHue)
811, ymp. 1-7
8§12, ymp. 1-8
8§13, ymp. 1-10
811, ymp. 1-8

®oH/| TECTOBBIX 3a[JaHUH [I/Isl TEKyLlero KOHTPO/IA 3HAHUH 110 TeMe:

Bblbepume o0uH npasuibHbIll 6apuaHm omeema

CraHlapTHBIM COCTOSIHMEM Bell|eCTBa SAB/IAeTCH:

pacTBOPeHHOe BellleCTBO C KOHLeHTparmen 1 mons/ 1 ipy 0° C u 1 aTm.
yucroe Beljectso Ipu 0°C u 1 atm

PacTBOPEHHOE BeLeCTBO C KOHLeHTpalyen 1 MoJib/ KT 1pu

25°Cu 1l amm

+uncroe BelecTBo Ipu 25 ° Cu 1 atm

Pa3HOCTh CyMM 3HTa/JIbNHH 00pa30BaHHUA NPOAYKTOB peakKmMH M CYMM SHTA/IbIHI
o0pa3oBaHUs HCXOAHBIX BelIeCTB C Y4YeTOM CTeXHOMeTpHYecKHX Ko3(¢unueHToB B
yPaBHeHMH XMMHUYeCKO# peaKI[Uy NpH p = const, Ha3bIBaeTCA:

BHYTpPEHHel 3Hepruei CUcTeMbl

SHTa/bIMelN pa3/o)KeHus BelllecTBa

+Teru10BbIM 3(h(PeKTOM XUMUUECKOM peakLiin

V3MeHeHHeM 5HTasblIMK XMMUUeCKOU peakLiiu
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Cucrema Ha3bIBaeTCsi FTOMOTeHHOM, eC/IN:

BCe BellleCTBa HaXOATCS B OAMHAKOBOM arperaTHOM COCTOSTHUU;

BCe BellleCTBa HaXOATCS B Pa3/IMYHbIX arperaTHbIX COCTOSIHUSX;

OHA COCTOMT M3 YaCTUL] Pa3/IMUHbIX BEIeCTB, pa3/IMuHOIO

arperaTHOro COCTOSIHUSI, pABHOMEPHO pacrpe/ie/ieHHbIX OTHOCUTEBHO JIPYT [IpYra;

+0Ha OJHOPO/JiHA BO BCEX CBOMX TOYKAX MO XMMHUUYECKOMY COCTaBY M CBOMCTBAM U He COZEP)KUT
rpaHuL{bl pa3zena

JI/isl KaKuX MPoLeccoB u3MeHeHHe 3Heprun I'nd66ca Oyaer orpunarensHo npu 260 K u
HOPMa/IbLHOM aTMOC()epHOM JJaB/IEHHHU

TasiHUSA JIbJIA

TIJIaBJIeHUs Kesie3a

+KPUCTA/UTU3aIUY BOJbI

KWUITeHUS BOJIbI

3aBHCHMMOCTH CKOPOCTH XMMHYECKOH PeaKIy 0T KOHI[eHTPALMH Pearupywoiux BelecTs
yCTaHaB/IMBAeT:

+3aKOH /IeHICTBYIOLMX MAacC /i TOMOTeHHBIX peaKLni

nipaBu/io BanT- 'odda

3aKOH pa3basiienusi OcTBasbia

ypaBHeHHe ['n66ca

N3meHeHNe KOHIIEHTPALMU PearupyoliiX BellecTB B eJUHULYy BpeMeHHU B eAHHI]e
o0beMa MJ/IH YHC/I0 3/IEMEHTaPHbBIX AKTOB B3aMMO/IEHCTBHSA B eIMHUIY BDEMEHH B eJHHUIIE
o0’beMa Ha3bIBaeTCs:

TIOPSITKOM PeaKivu

+CKOpPOCTBIO peakliu

MeXaHU3MOM peakKi[uu

SHepruen peakiuu

CKOpOCTh KaKUX XUMHYECKHX pPeaKijuii yBeJIMUMBaeTCsA C POCTOM TeMIlepaTyphbl:
OOBIX

HUKaKUX

9K30TepPMUUYELCKUX

+3HA0TepMUUECKUX

YBenueHne CKOPOCTH XMMHYECKOM peaknyd TMpPH TNOBBIIIEHHH TeMIepaTypbl
00BACHAETCA:

YMEHBIIIEHHEM UKCJIa CTOJIKHOBEHHI MEXK/y MOJIEKY/IaMU

yBeJIMUeHHeM TMOTeHIMaTbHON SHepTul MOJIEKY/T

+yBeJIMUEHHEM UKMC/Ta aKTUBHBIX MOJIEKYJT

yYMEHbILIeHHeM SHepPIrii aKTHBALUN

Ecnu paB/ieHne B peaKIjMOHHOM cHCTeMe OHU3HUTh B 2 pa3a, ckopocThb peaknuu 2NO + O
- 2NO3:

YMEHBLIUTCS B 2 pas3a

YBeJIMUUTCA B 4 pasa

+yMeHbIIUTCS B 8 pa3

YBeJIMUUTCA B 2 pasa

MaremaTn4yecKuM BbIpa)kKeHHeM 3aKO0HA JAeHCTBYIOIUX MacC
ans peakpuu CO2(r) + 4Hy(r) = CHy(r) + 2Hz O(r ) aBnsiercs:
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v =k C(CO2) - 4C(H2)

v =k C(CH4) - C( H20)?
+u =k C(COy) - C(H2)*

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

CKOpoCTh XMMHUECKO! peaKI[UH SIB/IAETCS BbICOKOM, eC/Iu:
SHeprusi akTUBal[MK BbICOKasI

SHeprus akTUBaLUX paBHa 0

+3Heprusi akTUBal[u1 HU3Kasi

SHeprusi aKTUBALIUU CPeHsIs

IIpu yBesmuennu Temmneparypsbl Ha 40 °C ckopocTh peakuuu Bo3pocia B 81 pas,
TeMIepaTypHbIil KO3 PULIEeHT CKOPOCTH pPeaKiii PaBeH:

2

4

+3

5

Ha cko/1bKo rpaycoB cjiefjyeT MOBBICHTh TeMIepaTypy ra3000pa3Hoil cMecH Jijist
yBe/JIMUeHHUs1 CKOPOCTH peaknuu B 16 pa3 TemnepaTypHbid Ko3¢gduipeHT paBeH 2:
20°C

30°C

+40°C

50°C

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

B 5 pas

+B 25 pa3

B 10 pa3

B 125 pa3

Ecnu paBsieHue cucreMbl YBeJIMUUTCA B 2 pa3a, TO CKOPOCTh XUMHUYeCKOH peakiuu 2Al
(xp ) + 3Cl2( r) = 2AICI3( Kp ) U3MeHHTCSI:

B 2 pasa

+B 8 pa3

B 16 pa3

B 32 pasa

Ckopoctb npsimoii peakiiuu CO: (1) + C(rpadur ) = 2CO(r ) npu NoBbIIIeHUN AABJIEHUS
B 4 pa3a Bo3pacreT:

B 4 pa3a

B 8 pa3

+B 16 pa3

B 32 pasa

Bbibepume o0uH npaguibHbIll BapUAHmM omeema u HaMcmume KHOnKy «/lanee»
MarteMaTH4YeCKUM BbIpa)kKeHHeM 3aK0Ha /lefiCTBYIOIUX Macc Aasa peakiuu C (rpadur ) +
2N> O (r) = CO2(r) + 2N2( r ) AaBAsAeTCA :

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

v=kC(C)-C (N20)’

+v =k C (N20)?;
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v =k C(CO2) -C (N2)>

Ec/u npy noBeIlIeHUH TeMiiepaTrypbl Ha 30° CKOPOCThb peakiMu yBe/IMuuiach B 27 pas,
TeMnepaTypHbId K03()PHUIHEeHT CKOPOCTH PeaKLii PaBeH:

8

2

4

+3

Ec/m TemnepaTypHblil Ko3(¢HLIeHT CKOPOCTH peaKkiuH paBeH 2, a TeMieparypa
BO3poc/ia Ha 20°, To BO CKOJIbKO pa3 CKOPOCTh peaKliud Bo3pacTeT?

+4

8

16

32

Ec/mi 00beM 3aKpbITOM CHCTEMBI, B KOTOPO# YCTaHOBH/IOCh XUMUUYecKoe paBHoBecue 2S0»
(r)+02(r) o 2S03 (r ), yMEHbIINTD:

TO CKOPOCTH TIPSIMOM 1 0OpaTHOM peaki[|ii OCTaHyTCSl paBHBIMU;

+CKOpOCTh TPSIMOU Peakiivy CTaHeT 0oJibIlle CKOPOCTH 00paTHOM peakIiu;

CKOPOCTb TIPSIMOU PeakLiy CTaHeT MeHbIIle CKOPOCTH 00paTHOM peakiuu;

paBHOBeCHe He CMEeCTUTCS

K cMelieHHI0 XMMHY€CKOT0 PaBHOBeCHUS PeaKIiuu

4HCI (r) + O2( 1) « 2 Cl2( 1) + 2 H20 (r) B/1IeBO B 3aKPbITOI CHCTeMe NpPUBeJeT :
nobaBrieHre KUCI0pOZa

+106aBieHue xyiopa

BBeZIeHHe KaTa/ru3aTopa

TIOHVKeHHe /1aB/IeHus

KoHcTaHTa paBHOBeCHSsI peaKkiu
CO2(r )+ CaO(kp ) ~ CaCOs3(kp):
Kp =[CO2 ] [CaO]/ [CaCO3]

Kp =[C0O2 ]/[CaCO3]

+Kp = 1/[CO2]

Kp = [Ca0]/ [CaCO3]

KoHcTaHTa XHUMH4YeCKOro paBHOBeCHs NOKa3bIBaeT:

+COOTHOLLIEHNE MOJISIPHBIX KOHL[eHTpaLMii POAYKTOB PeakLiU1 U UCXOJHbIX BeLeCTB B
COCTOSIHMY XMMHUeCKOr0 PaBHOBECHS;

BO CKOJIbKO pa3 MOJIsSIpHbIe KOHLIeHTPALIMU UCXO/HbIX BellleCTB O0siblile KOHIIeHTpaLUi
MPOZYKTOB peaKLuy;

COOTHOILIEHHe CKOPOCTel MpsIMOii U 0OpaTHOM peakL{uii;

COOTHOIIIEHWe SHePTUi aKTUBAIUU TIPSMOU U 00paTHOH peakI[uii

B BbIpa)keHHe KOHCTAHThI PABHOBECHsI PeaKLiMH He BXOJAST KOHIEHTPaLHH
B3aMMO/IeHCTBYIOLIUX:

ra3000pa3HbBIX BeIleCTB

JKUJIKUX BEILeCTB

+ TBep/IbIX BEL[eCTB

PaCTBOPEHHBIX BEILeCTB

PaBHoBecue peakniuu CO»(r ) + C(rpagur ) - 2CO(r ) npu NoBbIlIeHUH AAB/IEHUS:
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He CMECTHUTCS
CMECTHUTCSI B CTOPOHY KOHEUHBIX TTPOJIyKTOB
+CMeCTUTCS B CTOPOHY MCXO/IHbIX BeIlleCTB
W3MEHUTCS JIMTHEeHHO

Taoauma 5
MeToMKa NpoBeieHHsI KOHTPOJISA
[TapameTpbl METOUKH 3HayeHue rapameTpa
IIpenen nnuTeILHOCTHA BCETO KOHTPOJIS 15 MUHYT
[TocnenoBaTeIbHOCTb BEIOOpA BOITPOCOB CnyyaiiHas
IIpenyiaraeMoe KOJIMUECTBO BOIIPOCOB 5

Kpurepum oneHKu:

-5 0a/UIOB BBICTABJSIETCS CTYZAEHTY, KOTOPBIM IIPaBUIBHO BBITIOJHSIET 5 TECTOBBIX
3a/laHui;

- 4 6a/1a BLICTAB/ISIETCS CTY/IEHTY, €C/TU MPABU/ILHO BBITIOJTHEHO 4 TECTOBBIX 3a/]aHMSI.

- 3 6aJ1a BBICTAB/ISIETCS CTY/IEHTY, eC/TH MPABU/ILHO BBITIOJHEHO 3 TeCTOBBIX 3aJaHUs

- 2 faJI1a BBICTABJISIETCS CTY/IEHTY, €C/TU TTPABU/ILHO BBITIOJHEHO 2 TECTOBBIX 3aJaHUS

- 1 6as1 BBICTAB/ISIETCS CTYIEHTY, €C/Id TIPaBU/IbHO BBITIOTHEHO 1 TeCcToBOe 3aJjaHue

Tema 1.6. «BemjecTBa 1 MX CBOMCTBa»

Koumpoaupyemble komnonenmni: 31 ; 32 ; Bi; B2, JIPo 4, JIPo 5, JIPo 7, J/IPo 9, JIPo 12

KoHTpo/mipyemble  3HaHUA:  KnaccuduUKalusi  HeOpraHWueCKMX  COeMHEeHUH,
OT/IMUUTE/TbHBIE 0COOEHHOCTH BEIIeCTB Pa3HbIX K/IaCCOB, CITOCOOBI TOJTyUeHUsT BELECTB pPa3HbIX
KJ/1aCCOB;

YyMeHHUsA: CTPOUTh (DOpPMYJibl BelleCTB pa3HbIX KJIacCOB TI0 Ha3BaHUsIM, Ha3bIBaTh
Bell[eCTBa Pa3HbIX KJaCCOB MO TpUBeAeHHOH (opMyse, COCTaB/SAThL ypaBHEHUs peakLuid, C
TOMOILIbI0 KOTOPBIX MOXXHO TOJYUWThb TO WM WHOE BelleCTBO, BbISIBJSATb U yCTaHAB/IMBAaThb
FeHeTUYEeCKYH0 CBSI3b MeK/y KacCaMU OPraHUYeCKUX U HeOPraHUUeCKUX COeZIMHeHUN.

Bonpocs! s onpoca

1. Knaccudukaiiys HeopraHuueckux BelllecTB. [IpocThie U C/10)KHbIE BellleCTBa.

2. OKcuppl, MX K1accupuKaLysl.

3. 'ugpokcuibl (OCHOBaHUS, KUCIOPOACOeprKalliie KUCI0ThI, aM(poTepHbIe TUAPOKCU/IbI).
4. Kucnotsl, Ux Knaccupukanms.

5. OcHoBaHus1, UX K1accuduKarusi.

6. Cosu cpefiHUe, KMC/Ible, OCHOBHbIE I KOMILJIEKCHBIE.

7. Merannel. [lonoxenue mertannoB B [leproguueckoii cucteMe U 0COOEHHOCTH CTPOEHUs] MX
aTtoMoB. IIpocTele BeljecTBa — MeTa/ulbl: CTPOEHHE KPUCTA/UIOB U MeTa/yInyecKass XUMUYecKast
CBS3b.

8. OO6ume @Qusnueckue CBONCTBA MeTa//IOB W WX BOCCTAHOBUTE/bHbIE CBOMCTBa:
B3aMMO/IEMCTBHE C HeMeTa//laMu (KHUC/IOPOAOM, rajoreHaMu, Cepou, a30TOM, BOZOPOJOM),
BOZIOM, KWC/IOTaMH, pacTBOpaMW COJield, OpraHMYeCKUMM BellleCTBaMH  (CIMpTaMH,
rajioreHajKaHamu, )eHO/I0M, KUC/I0TaMK), CO 1je/I0YaMH.

9. OKCI/I,E[bI U TUAPOKCHUABI META/IJIOB. 3aBUCHUMOCTb CBOMCTB 3THX COEAHHEHHﬁ OT CTerleHei
OKHCJ/IeHUs MeTaJ/lJIOB.

10. 3HaueHue MeTa/JIOB B IIPUPO/ie Y KU3HU OPraHU3MOB.
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11. Koppo3usi metamioB. IloHsiTe KOppo3uu. XuUMHUecKas KOpPpO3us. OJIeKTPOXHMHYEeCKas
Koppo3usi. Crioco0bl 3aI{UThl META/JIOB OT KOPPO3HUH.

12. Ob6uwme cnocoObl TOMy4YeHUsT MeTa/UIOB. MeTa/uibl B Tpupojie. MeTa/ulyprust U ee BUJBL:
MUpO-, TUJPO- U 371eKTPOMETa//lyprus. OJeKTPOJIU3 pacIlaBOB U PacTBOPOB COeAWHEHUM
METaJUIOB U ero MpakTHUecKoe 3HaueHue.

13. Hemetanel. ITono)keHrie HeMeTa/l/IoB B MEPUOJMUYECKON CUCTeMe, 0COOEHHOCTH CTPOEHHs
UX aTOMOB. DJIeEKTPOOTPULATe/IbHOCTb.

14. bnaropo/iHbie ra3bl. DJIEKTPOHHOE CTPOEHHE aTOMOB 0J1IarOPO/IHBIX T'a30B U OCOOEHHOCTH UX
XUMHUYECKUX U (hH31MUeCKUX CBOUCTB.
15. HemeTasuibl — poCThIe BellleCTBa. ATOMHOE U MOJIEKYJ/ISIDHOE UX CTpOeHUe. AJIJIOTPOMUS.

16. Xwumunueckue CBOMCTBA HemeTa/oB. OKHCIWTe/bHbIe CBONCTBA: B3aWMOJIEMCTBUE C
MeTa/l/laMHi, BOZIOPOJIOM, MeHee 3J/IeKTPOOTpuUllaTe/lbHbIMA HeMeTa/UlaMd, HeKOTOPbIMHU
CJI0)KHBIMH BeIT|eCTBAMH.

17. BoccTaHoBUTe/IbHbIE CBOMCTBA HEMETA/IZIOB B peaklUsix C (hTOpoM, KUCTOPOAOM, CIIOXKHBIMU
Bell[eCTBAMU-OKUC/IUTE/ISIMU (a30THOM M CepHOM KUC/IOTaMU U ZIp.).

KpuTtepuu oneHKHu 001ue /1 yCTHOTO OTBeTa

OueHka «5»:

* OTBeT TO/HbINA 1 TIPaBU/IbHBIN Ha OCHOBAHWU W3YUeHHBIX TeOpUl;

* MaTepuas U3/I0)KeH B OTpe/ie/IeHHOMN JIOTMUeCcKOoM 1Moc/iejoBaTe/IbHOCTU, JTUTePaTyPHbIM
SI3BIKOM;

* OTBET CAMOCTOSTe/TbHBIMN.

OrneHKa «4»:

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

* MaTepuas W3/0KEH B Olpe/e/eHHOW JIOTMYeCKOW T0C/e[joBaTeIbHOCTH, TIPU 3TOM
JIOTYyI[eHbl /IBe-TPU HECYI|eCTBeHHbIe OLIMOKM, HCIpaBJeHHble T0 TpebOBaHMIO
yuuTessi.

Onenka «3»:

* OTBET TIOJTHbIM, HO TIPH 3TOM JOTYyIleHa CyI[eCTBeHHasi OIMOKa WM OTBET HETOJTHbIN,

HEeCBSI3HBIM.
OneHka «2»:

* MIPY OTBeTe OOHApY)KeHO HENOHWMaHMWEe YyuallliMCSi OCHOBHOT'O COZIEp>KaHUsl yueOHOro
MaTepHajia WIH JOMYIIeHbl CyIIeCTBeHHble OIMOKM, KOTOpble YYalluiCs He MOXKeT
WCTIPaBUTD TIPU HABOZSIIIUX BOMPOCAX YUUTEJIS.

Onenka «1»:
* OTCYTCTBHE OTBeTA.

CamocrosiTesibHas1 pabora
(JomamiHee 3a/jaH1e)
817, ymp. 1-8

@oHA TeCTOBBIX 3a/JaHUH /1A TeKyIero KOHTPOJIsi 3HaHMH 10 TeMe:
Bbibepume 00uH npasuibHbIill 6apuaHm omeema

B cxeme npeBpamieHui
FeC1:2 naon X1 02,120 X2
BeleCTBOM «X2» SIBJIAETCA
FeO
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+Fe(OH)3
Fe(OH)>
FeC13

To/bKO NpH TeMIepaType ¢ BOA0H pearupyer:
KaJIu

HaTpui

+XKenes3o

MeZb

Kucopop He pearupyeTt HM C OJHUM U3 ABYX BellleCTB:
tdocdop u xene3o

+HEOH U IJIaTUHa

CepoBOZOPOJ U YIJIepO[,

cepa v BOJOpPOZ,

Hurpar anoMuHusA B pacTBOpe B3aUMO/|eliCTBYeT C:

NaClI

Fe (NO3).
MgClI,
+Ca(OH):

Cepedpo u3 pactBopa AgNO3 BbITECHSIET BCE META/UIbl, YKa3aHHbIE B PAAY:
+Al Zn Cr

K Fe Zn

Zn Fe Pt

Na Cr Zn

OcCHoOBHBIe CBOICTBA 0C/1a0eBaKT B Py THAPOKCH/IOB:
LiKCs

AI Mg Na

+Ca Mg Be

B Be Al

Jns ocymectBieHust npespamennii SOz - H>SO4 - K2SO4 He00X0aMMO HUCII0/1630BaTh:
H>O KHSO4

H>0 NaxSOq4

+H>O KOH

H> KOH

X/10puj| a/IIOMHHNS B PaCTBOPE B3aUMO/IEHCTBYET C
K2SO4

MgSO4

HNO3

+Ca(OH)

Xumuueckon peaknuu Mexay rugpokcujoMm meau (II) u pacrBopom cepHOM KHC/IOTBI
COOTBETCTBYeT COKpallleHHOe HOHHOe YpaBHeHHe

20H- + H+ = H20

20H- + H2S04 = 2H20 + S042-

+Cr(OH)2 + SO4*= CuS04 +20H-
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Cu(OH)2 + 2H+ = Cu2+ + 2H20

Oxcup cepnl (IV) siBisieTcs
OCHOBHBIM

+KUCTOTHBIM

am(oTepHbIM
Heco/1e00pa3yomyM

K aM@oTepHBIM 0KCH/IaM 0THOCUTCS
CrOs3

SOs3

CO2

+Cr203

Okcup ¢ Haubos1ee APKO BbIPA)KEHHBIMH OCHOBHBIMY CBOMCTBaMH 00pa3yer
Be

Mg

+Ba

Zn

C Bojoii He pearupyet
MarHum

+0epunii

Oapwii

CTPOHLIUM

Xopup xesne3a (II) odbpa3yercsi B pe3y/ibTaTe peakijuu
Fe+Cly—.

+Fe + HC1 -

Fe;Oz + HC1 .

FeO +C12 -

HenocpeacTBeHHO APYT C APYroM He B3aUMO/IeHCTBYIOT
+KHCJIOPO/, Y XJI0P

BOZIOPO/|, U XJIOP

BO/IOPO/] U KMCJIOPO/,

XJIOp U MeTaH

Mejb He B3aUMO/IeHCTBYeT C
pa3zbasnenHoit HNO3
KOHLIeHTprpoBaHHOM HNO3
+pa3basnienHoit HC1
KOHLIeHTpupoBaHHOM H2S04

Peakuyu pa30aB/ieHHO# a30THOM KHC/IOTHI C Me/JJbI0 COOTBETCTBYET CXeMa
+Cu + HNO3 — Cu(NO3)2 + NO + HO

Cu + HNO3 -» Cu(NOs3); + H>

Cu + HNO3 -~ CuO + NOz + H20

Cu + HNO3 - CuO + NH4NOs3 + H,O

B cxeme npeBpaiieHui
Na;CO3 —+x— CaCO3—+y— Ca (HCO3):
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BykBamu «X» u «Y» 0003HaueHbI BelllecTBa
+X — Ca0; Y — HCI

X —Ca(OH)2; Y — NaCI

X —HNO3; ¥ - CO2u H20

X —HNO3; ¥ —CO2u H20

Tabmua 6
MeTtoauKa npoBefeHHsI KOHTPOJIA
[TapameTpbl MeTOAUKHU 3HaueHue rapamMmeTpa
[Ipenen nUTEILHOCTH BCErO0 KOHTPOJIS 15 MuHyT
[TocnenoBaTelbHOCTb BbIOOpA BOIIPOCOB CrnyuatiHas
[IpepnaraeMoe K0JMueCTBO BOIIPOCOB 5

Kpurepuu onjeHku:

- 5 0a//IOB BBICTaB/SETCS CTYZJEHTY, KOTODPBIM TpaBUIbHO BBIMIOJHSET 5 TECTOBBIX
3a/laHUl;

- 4 6ania BbICTaB/SETCS CTYJEHTY, eC/IU TIPaBU/IbHO BBIMO/IHEHO 4 TeCTOBBIX 3a/laHUsl.

- 3 6as1a BBICTAB/ISIETCS CTYAEHTY, eC/IM TIPaBWIbHO BBITIOJTHEHO 3 TECTOBBIX 3a/IaHMS

Paspen 2. Oprannyeckas xumusi. Oprannyeckue coeUHeHH»
Tema 2.1 IIpeamer opraHu4ecKOM XUMHH

KonTpommpyembie KoMnoHeHThI: 31; 32 ; Bi; Bz, JIPo 4, JIPo 5, JIPo 7, J/IPo 9, JIPo 12
KoHTpoiupyemble 3HaHHUsi: DOJIb XUMHU B eCTeCTBO3HAHWHW, ee CBs3b C JADYTUMHU
eCTeCTBeHHbIMM HayKaMH, 3HaUeHHe B >KU3HHU COBPEMEHHOTO OOIIeCTBa, TIOHATHE O MpeMeTe
OpraHu4eCcKON XUMHH, YTIePOAHbIN CKesieT, (DyHKIMOHA/IbHAas! TPYTINa, TOMOJIOTHsI, CTPYKTYpHast
Y TIPOCTPAHCTBEHHAsi ©30MepHs, 0COOEHHOCTH OpPraHUUeCKUX BEIIeCTB, 3HaUeHHEe OPraHUUeCKUX
BEII[eCTB;

yMeHHsI: OCYIIeCTB/IAITb CAMOCTOSATeNbHBIA TMOMCK XUMUUeCKOoW WH(OpMaIuu C
WCTIO/Ib30BAHMEM DAa3/IMYHbIX HCTOYHHWKOB (CIPAaBOYHBIX, HAYYHbIX W HAyYHO-TIOMYJ/ISIPHBIX
W3/JJaHWl, KOMITbIOTEPHBIX 0a3 JaHHBIX, pecypcoB VIHTepHeTa); MCII0/Ib30BaTh KOMIIbIOTEPHbBIE
TEeXHOJIOTUM JyIA 00pabOTKU U Tepefiaud XUMHUYeCKOW HMH(OpPMAaLMK, W ee TIpe/CTaBJIeHHs B
pa3MuUHbIX (hOpMax; -OTpeeNisiTh: U30MePhbl U TOMOJIOTH

Bonpocs! g15 onpoca

1. [aiiTe ornpesiesieHre TIOHATHsL «OpraHuueckasi XuMUsi»

2. OOBsICHUTE STUMOJIOTHIO CJIOBA «BUTA/IM3M» U OXapaKTepu3yiliTe 0003HauaeMyr0 UM CHCTEMY
B3IJI1OB B XUMUU.

3. Kakue HayuHbIe JOCTIKEHHs CITI0COOCTBOBA/M KPYIIIEHHUIO BUTamM3Ma? KTo ux aBTopsI?

4. PacckakuTe 0 KpyroBopore yrjepo/a B IIpUpoze.

5. Kakvie 0co6eHHOCTH OT/IMYAIOT OPraHNYecKye BeleCTBa OT HeOPTaHUUeCKUX?

6. Ha3oBuTe u3BecTHbIe BaM OpraHWuYeCKHe BellleCTBa, BXOJSIIUEe B COCTaB a) MPOAYKTOB U
MaTeprasoB, UCII0/Ib3yeMbIX B ObITY, B MeAULIMHE, B IPOMBIIITIEHHOCTH, 0) MUILEBBIX TIPOYKTOB
Wi 6UOJIOTUYeCKH aKTUBHBIX BellleCTB.

7. JaunTe omnpeesieHre MOHATUA «BaJIEHTHOCTb» U «CTeNeHb OKUC/IeHUs». B ueM UX CXOZACTBO U
otinuve? ViMeeT /i1 UMC/IeHHOE 3HaUeHue BajleHTHOCTU U CTelleHW OKUCJIeHHUs 3HaK?

8. [aiite ormpese/ieHWe TOHATUM: «U30MEPUS», «U30MepP», «TOMOJIOT», «TOMOJIOTMYeCcKast
PasHOCTb»

9. Kakue mpotiecchl Ha3pIBalOT OMOOPraHUYeCKUMU?

KpuTepuu oLleHKH YCTHOT0 0TBeTa
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OuneHka «5»:

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

* MaTepuas U3/0KeH B OIpe/ie/IeHHOM JIOTUUeCKOM M0C/1ej0BaTe/IbHOCTH, JTUTepaTypPHbIM
SI3BIKOM;

* OTBET CAMOCTOSATE/IbHBIN.

Onenka «4»:

* OTBET IO/IHbIY U PaBU/IbHBIM HA OCHOBAaHUU M3YUYeHHBIX TeOpUH;

* Marepuas W3/0KEH B OIpeJe/leHHOW JIOTUYeCKOW I[10C/Ie[j0BaTe/IbHOCTH, TPU 3TOM
JOTyI[eHbl /IBe-TPU HeCYI|eCTBeHHbIe OIIMOKH, WCIpaBJeHHble TI0 TpeOOBaHUIO
yuuTerns.

OueHka «3»:

* OTBeT TIOJIHbIM, HO TIPH 3TOM JOIYyleHa Cyll[eCTBeHHasi OlIMOKa WM OTBET HerOJHBIH,

HEeCBSI3HBIN.
OneHKa «2»:

* TIpu OTBeTe OOHAPY)XKeHO HEeTIOHMMaHWe YYalllMMCSi OCHOBHOTO CO/lepKaHHUsSI Y4eOHOTo
MaTepHuaja WIH AOMYIIeHbl CYIIeCTBeHHblE OMIMOKU, KOTOPble YYall[UCs He MOJKeT
WCIIPaBUTh MPH HABOJSAIINX BOTIPOCAX YUUTEJISL.

OneHka «1»:
* OTCYTCTBHE OTBeTa.

CamocTosiTeTbHasA padoTa
(JomamiHee 3a/jaHue)

§1, ynp.1-7

(I)OH/] TeCTOBBIX 3a,anm‘71 AJIA TEKYIEro KOHTPOJId 3HAHHUMH 10 TeMe:

Bblbepume o0uH npasuibHbIl 6apuaHm omeema
Kro BBe1 nousiTHe «Oprannyeckas Xumus»?
@. Benep
A.M. bytnepos
+41. bepuenuyc
K. IIlopiemmep

N3BecTHBIX HeOpraHMYeCcKMX M OpraHMYeCcKUX BelleCTB HACUMTHIBAETCH
COOTBETCTBEHHO

1 TBIC. U1 5 THIC.

20 ThiCc 1 1 MJTH.

10 ToIc. 11 100 THIC.

+100 ThIC 1 18 MIH

OpraHuyYecKHM AB/ISETCS BelecTBo, popMysia KOTOpPOro:
H.COs3
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+CH3Br
K>CO3
CO;

OpraHuyecKMM COeJHHEHHEM HeMOJ/IeKY/IIPHOTO CTPOEHHsI SIB/IAAETCS BellecTBO,
¢opmyna koroporo:

CH30H

CHa4

CH3COONa

CHsCl

KTo BBe/1 NOHATHE «OpraHuYecKye BelecTrsa»?
L. MeHpenees

A.M. bytnepos

+41. bepuenuyc

FO. JInbux

SIB/1eHHe CyLIeCTBOBAHUS HECKO/ILKHX Bell[eCTB OAHHAKOBOI'0 COCTaBa, C O/{HOM U
TOH )Ke MOJIEKY/IAPHON MaccoH, HO C Pa3HbIM CTPOeHHEM MOJIeKYJI — 3TO:
am(OTepHOCThb

TOMOJIOTUSI

+HU30Mepus

aJIJIOTPOIIHUS

Bemjectea CH3z —CH3z u u CH3 —CH;, —CH3 aBias0TcA:
H“30MepamMu

+roMoJIoTaMu

a/UIOTPOITHBIMUA BUJOU3MEHEeHHUSIMU

paJiviKanamMmu

Kakmue u3 npuBe/leHHbIX HH)Ke BelleCTB AB/isieTcs: n3oMepom coearHenuss CHz—(
CH_)s —CH3?

+CH3 —CH(CH3)— C(CH3)2, —CH3

CH3 —C(CH3)2 —CH3

CH3 —-CH(CH3s)—- CH(CH3)- CHs3

CH3 —C(CH3)s —CH3

Buj u3oMepuH, XapaKTepHbIH /i 0yTeHa -2 U HECBOMCTBEHHbIH OyTeHy -1:
130Mepus yI/IepoJHOro cKeseTa

onTUyeckas

+reoMeTprUyecKas

TI0JI0KeHUsI IBOMHOM CBSI3U

T'omosrornuecKkum PAAOM HA3bIBAE€TCH:

COBOKYITHOCTb BeLeCTB, COJEPXKAIIUX OJMHAKOBOE UMC/I0 aTOMOB YI/IePO/a;

pA4 BeeCcTs, UMEIOLNX OAI/IHaKOBbe/‘I COCTaB, HO pd3/IMYHOE XMMHWUYECKOe CTPOEHUE,
+pﬂ'q BelIeCTB, CXOAHBIX T10 XUMUUECKOMY CTPOEHHIO U CBOﬁCTBaM, COCTaB KOTOPKBIX
OT/IMYAETCS Ha OJHY MM HEeCKO/IBKO rpyrm CHo-;

COBOKYITHOCTB BelljeCTB, COCTaB KOTOPBIX OT/IMYAETCA Ha OAHY WJ/IM HECKOJIBKO I'DYTIIT
CH;-;
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YKa)KuTe Mporecc, Npy KOTOPOM U3 HEOPraHNYeCKHX BeleCTB M0/Iy4aloTcs
OopraHuveckKue:
TOPEHHE /IPEBECUHBI
TUIIeBapeHye
JbIXaHue
+doTocuHTe3
Taoauma 7
MeToanKa NpoBeieHHsI KOHTPOJIA

[TapameTpbl METOUKHU 3HayeHue rapameTpa

IIpenen nnTEILHOCTHA BCETO KOHTPOJIS 15 MUHYT

[TocnenoBaTeIbHOCTb BEIOOpA BOITPOCOB CnyyaiiHasi

[IpenyiaraeMoe KOJIMUeCTBO BOIIPOCOB 5

Kpurepun oneHKu:

-5 0a/UIOB BBICTABJSIETCS CTYAEHTY, KOTOPBIM IIPaBU/IbHO BBITIOJHSIET 5 TECTOBBIX
3a/IaHui;

- 4 6a/1a BLICTAB/ISIETCS CTY/IEHTY, €C/TU MMPABU/ILHO BBITIOJTHEHO 4 TECTOBBIX 3a/]aHMS.

- 3 6aJ1a BBICTAB/ISIETCS CTY/I€HTY, eC/TH TPABWIBHO BBITIOJHEHO 3 TECTOBBIX 3aJjaHUS

Tema 2.2 Teopusi CTpOeHUS OPraHUYECKHX COeAUHEHHH

KonTpo/mmpyemblie KOMIIOHeHTHI: 31; 32 ; Bi; Bz, /IPo 4, JIPo 5, JIPo 7, /IPo 9, J/IPo 12

KoHTposiupyemble 3HaHHMA: TeOpHsl CTPOEHUsS OpPraHUUeCKUX M HeOopraHUueCcKux
coeluHeHUI (BK/IOUas CTepPeOXHMMHIO), TIOHATHS: YIJepPOAHbIA CKeneT, (YHKLHMOHAIbHAs
rpyIiTa, FOMOJIOTHsI, CTPYKTYPHasi U TIPOCTPAHCTBEHHAs U30Mepusl,

yMeHHsI: -OIpe/ie/isiTh: BaJieHTHOCTb U CTeleHb OKUCJIEHUSI XUMHUUeCKHUX 3/1eMEeHTOB,
MPOCTPAHCTBEHHOE CTPOeHHe MOJIeKYJl, XapaKTep B3aMMHOIO B/IMsSHUS aTOMOB B MOJIeKy/aXx,
OCYILIIeCTB/ISITb  CAMOCTOSITE/IbHBIM TMOMCK XUMWUECKOM UH(OpMalM C UCI0Jb30BaHHEM
pa3/IMUHbIX UCTOYHUKOB  (CIPAaBOUHBIX, HAyUHbIX U HAYYHO-TIOMYJISPHBIX  W3[aHUM,
KOMIIBIOTEPHBIX 0a3 ZJaHHBIX, pecypcoB MIHTepHeTa); UCI0/Ib30BaTh KOMITbIOTEPHBIE TEXHOJIOTUU
s 00pabOTKM M TiepeflauM XUMHUECKOW WHGOPMALMU W ee TIPeJCTaB/eHUs B pa3IUUYHbIX
(hopmax, coCTaB/ATb CTPYKTYPHbIe ()OPMYJIbl K30MEPOB Y TOMOJIOTOB.

Bonpocsl pis onpoca

1. ChopmynupyiiTe MoHsSITHE «MOJIEKY/ISIPHAsT hopMyiar»

2. CpopmympyiiTe MOHATHE «XUMUUECKOE CTPOEHHEe»

3. ChopmynupyiiTe MOHSITUE «CTPYKTypHast hopMyiax»

4. ChopmynupyiiTe U 00BbSCHHUTE MEPBOE TOJOXKEHHEe TEeOPUH XUMUYECKOTO CTPOEHHS
opraHnueckux Bemects A.M. Bytneposa. [IMCbMeHHO NPOWIIFOCTPUPYHTE €ro NpUMepaMH.

5. CchopmynupyiiTe U 00bICHUTE BTOPOE T0JIOKEHHE TEeOPUM XUMUUYECKOTO CTPOeHHsI
opraHnueckux semects A.M. Bytneposa. [IMCbMeHHO NPOWIIFOCTPUPYHTE €ro NpUMepaMH.

6. Cchopmynupyiite U 00BSICHUTE TpeThe TOJIOKEeHHe TeOpHUU XWMHUYeCKOTO CTPOeHUs
opraHnueckux Bemects A.M. Bytneposa. [InCbMeHHO NPOWIIFOCTPUPYHTE €ro NpUMepaMH.

7. 3ammcaTh 371eKTPOHHO-Tpadryeckyro (opmyay aroMa yriepoja B OCHOBHOM U
BO30Y)K/IEHHOM COCTOSTHUSI

8. UTto Ha3bIBalOT XMMHUUeCKOM CBA3bl0? Kakasi CBs3b Ha3bIBaeTcsl T- CBA3bl0? Kakas
CBSI3b Ha3bIBAeTCs O — CBA3BIO?

9. Kakue Turibl rubpyu3aliiu 3/1IeKTPOHHBIX OpOUTasielt aTomMa yryiepojia Bbl 3HaeTe?

10. Kakue BajieHTHble COCTOSIHUS aToMa yrjiepoja BaM Wu3BeCTHbI? [lrCbMeHHO
TIPOW/IIFOCTPUPYMTE UX MPUMEPaMHU.

11. Yemy paBHBI YI/Ibl MEXXJY OCAMHU YIJIEPOJAHOIO aToMa JJIs:
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sp® —TUOpPUAHBIX OpOHTaIel;

sp? —THOPHUHBIX OpOUTase;

Sp —TMOPUAHBIX OpOHTael;

OOBsICHUTe IaHHbIE C TOUKHU 3PeHUsI TeOPUH TMOpHI3aliviu.

KpuTepuu oneHKH 001ue /ijisi yCTHOTO 0TBeTa

OueHka «5»:

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

* MaTepuas U3/I0XKeH B Orpe/ie/ieHHOMN JIOTMUeCcKOo 1Moc/ieoBaTe/IbHOCTU, JTUTePaTyPHbIM
SI3BIKOM,;

* OTBeT CaMOCTOSITe/TbHBIN.

OrneHKa «4»:

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

* MaTepua/l M3/I0)KEH B OMpejle/IeHHOM JIOrMYecKoM II0C/ie/JoBaTe/TlbHOCTU, TIPU 3TOM
JOTyI[eHbl /IBe-TPU HEeCYI|eCTBeHHbIe OLIMOKH, HCIpaBJeHHbIe TI0 TpeOOBaHMIO
YUUTEJIS.

OneHka «3»:

* OTBeT IIO/THBIN, HO MPH 3TOM JOMYyIl[eHa CYII[eCTBeHHasl OIIMOKAa MM OTBET HEITO/IHBIH,

HECBSI3HbIM.
OrneHKa «2»:

* MIPU OTBeTe OOHApy)KeHO HENOHWMaHWEe YyuallliMCSI OCHOBHOTO COZep>KaHUsl yueOHOro
MaTepyana WIA JOMYIeHbl CYIeCTBeHHbIe OIMOKH, KOTOpbIe YUallluiCs He MOXKeT
WCIIPaBUTh MPH HABOJSIINX BOTIPOCAX YUUTEISL.

OneHka «1»:
* OTCYTCTBHE OTBeTA.

CamocrosiTesibHasA pabora
(JomaiiiHee 3afaHNe)

§2, ynp.1-7
§3, ynp.1-4
3asaHus AJIsl CAaMOINIPOBEPKH
Hanbl popMyibL:
a) CHy
6) CH3-CH3
B) CH>= CH>

O ) CH3-CH»-CH»-CH3
k) CH,=CH-CH=CH>
3) CH>=C=CH-CH3

1) CH>=CH-CH»-CH3
) CH,=CH-CH3

1) BeibepuTe TOMOIOTH BeIIECTBY B).
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2) Hanuivte v30Mephl BelllecTBY [).
3) MovieKyJibl KaKMX BeILeCTB CO/lepKaT TOJIbKO CUTMa-CBsI3U?

4) YKa)kuTe Bell|eCTBa, COZleprKalliie aTOMbI YTiepo/ia B COCTOSIHUM SP-TUOPU/U3aliii.

®DoHJ TeCTOBBIX 3a/IaHUH /I TEKYIL[ero KOHTPOJIsl 3HAaHUH 10 TeMe:

Bbibepume 00uH npasuwibHbIl 8apuaHm omeema

OpraHuuyeckass XUMHs H3y4aeT COeJJUHEeHHs, B COCTaB KOTOPBIX 00s13aTe/IbHO
BXO/IMT 3/IEMEHT:

KHCTIOPOZ,

asor

t+yrnepoj

docdop

@dakToM, A0Ka3bIBAKIIMM OTCYyTCTBHE NPUHLMIHAIBHON PasHUIbI MEeX/]y BellleCTBaMH
PaCTUTE/ILHOT0 U )XUBOTHOI'0 IIPOMCXO0XK/eHUA, AB/IAETCA:

OKMCJIeHHMe caxapa /10 MypPaBbUHOU KHUCIOThI

pacTBOpeHHe NT0OBapeHHOM COJY B BOJe

BbIJle/IeHHe TeTlIa MPY CKUTaHUM OeH3rHa

+TI0IJIOLLeHUe PacTeHUsIMU YTJIeKUC/IOT0 ras3a u3 Bo3jyxa

IIpuopuTeT CHHTe3a YKCYCHOM KHC/IO0ThI M3 HeopraHuueckux BeinecTB B 1845 rogy
NPHUHA//IeKUT HEMELIKOMY XUMHUKY:

P.Boiino

[ dansTony

XK.IIpycry

+I".Konb6e

B konie 18 Beka ObL/1 BrepBble BbIie/IeH W HMCC/IeJ0BAH MPOAYKT )KU3HeJeATe/TbHOCTH
JKMBBIX OPraHH3MOB:

IjaBesieBast KUCJ/IOTA;

+MoOuUeBad KUCJ/0Ta;

JIUMOHHas1 KUCJ/IOTa;

s10/10uHast KMC/I0Ta.

IIpuHaA/Ie)KHOCTh K OPraHMUYeCKUM BelleCTBaM 4acTO0 MO)KHO YCTAaHOBHTD:
+1T10 BbI/IeJIEHHUIO YTJIEKUC/IOTO ra3a Mpy ropeHuun

T10 BbINAJIeHUIO 0Ca/IKa MPU B3aUMO/JEeMCTBUU C BOAOU

10 LIBeTYy

T10 arperaTHOMY COCTOSIHUIO

B 1824 ropy mjaBesieBy10 KUC/I0TY CHHTe3UPOBaJI yYeHbIH:
+®. Benep;

. PpaHK/IeHs;

L. MeHgerees;

K. Illeene

K npoaykiuy npoMbII/IeHHOCTH OPraHHUYeCcKoro CHHTe3a He OTHOCSTCA:
T/1aCTMAaCCOBbIe U3/e/Hs;

+TKaHU W3 NUCKYCCTBEHHbIX ¥ CUHTETUUECKMX BOJIOKOH;

MHUHepaJibHbIe y100peHus;
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MeIWLMHCKWE IMperapdThl

OCHOBHbIE T0/I0KeHUsI TeOPHUU XMMHYECKOr0 CTPOeHHs OPraHMYeCcKHUX BellecTB ObLIH
c(hopMy/THPOBAHBI:

B 1869 rogy

+B 1861 rogy

B 1828 rogy

B 1911 ropy

Ha MoMeHT co3/jaHisA TeOpHMM XMMHUYECKOro0 CTPOeHHSI OPraHMYeCcKHUX COeJMHeHUH
OTCyTCTBOBAJIO:

yueHHe 0 BaJIeHTHOCTH

Tipe/icTaB/ieHre o 1ierieobpa3HOM COeIMHEHUM aTOMOB yTjiepo/ia

pa3rpaHUYeHre MOHATUN «aTOM» U «MOJIEKYJIa»

+TIOHsATHE 00 3/IeKTPOHHOM CTPOEHUH aTOMOB 3/IeMEHTOB

YeTbIpexBa/IeHTHOCTh aToMa yryiepoja B 1858 rogy 060cHoBam XU MHK:
3. ®uuep;

H. 3unun;

C. JleGenes;

+A. Kekyne

Ilo BytiepoBy, coejuHeHHe AaTOMOB B MoOJIeKy/JaX OpPraHMYecKMX BellecTB H
orpe/ie/IeHHOM M0C/1e/J0BaTe/IbHOCTU MPOUCXOAUT B COOTBETCTBHH C UX:

OTHOCHUTE/IbHOM aTOMHOM MacCou

+BaJ/IEHTHOCTEIO

aTOMHBIM paZIiyCcoM

371eKTPOOTPULIATEIbHOCTBIO

Teopusi XUMHUYECKOT'0 CTPOEHHsI OPraHUYECKHUX COeJHHEeHUH ObL/1a co3JaHa:
M.B.JIoMOHOCOBBIM

O.N.MenpeneeBbiM

+A.M.byTtnepoBbiM

A.bepuennycom

CTpykTypHbIe ()OpMY/ibl MOKA3bIBAKT
+T10C/Iel0BaTeIbHOCTh COeJUHEHUsI aTOMOB B MOJIeKYJlax;
KOJIMUeCTBO aTOMOB yTJIepo/ia U MOJIEKY/I€;

KOJIMUeCTBO aTOMOB B MOJIEKY/Ie;

pacroso)KeHre aTOMOB B [TPOCTPAHCTBe.

B kakoMm PAAY COQR“HEH“I‘/’[ HaX0JATCHA TO/IBKO OpraHU4Ye€CKHe BeljecTBa:
CoHs, C4Hsg, HO

CH3COOH, CO, CH3COH

+C,H», C3Hs, CH4

CsHsNO», CH>Cl>, NH3

Yem 0oT/IMUAKOTCA APYT OT APyra roMoJIOru:
YMCJIOM aTOMOB YIJIEPOJa;

+roMosiornueckou pasHoctbto CH2;
KOJIMYEeCTBEHHBIM U KaueCTBEeHHbIM COCTaBOM,;
XUMHUYECKON CTPYKTYPOM.
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Hau6osbmas MaccoBas 0151 yrjiepoja B CoeJHHeHHH:
+CeHs

CeHsCl

CeHs0H

CeHsCOOH

CBOMCTBA BellleCTB 3aBHCAT He TOJILKO 0T COCTaBa, HO H OT
YCJIOBUH TIO/TyUeHUs BelleCcTBa

+TI0psiIKA CBSI3U aTOMOB B COeIMHEHUN

BA/ICHTHOCTH XUMHUUYECKHX 3/IEMEHTOB

arperaTHOro COCTOSIHUS BellleCTBa

CBOMCTBO, IPHUCYILee 00/TBIIMHCTBY OPraHNYeCKHX BellecTB:
BBICOKHE TEMITePaTyPhl KUTIEHUS U TI/IaB/IEHUS;

BBICOKAsl 3/IEKTPOITPOBOHOCTb;

+TrOprOYeCTh;

00JIbI11ast TIJIOTHOCTb.

BasieHTHOCTB yrjiepojia B MeTaHe paBHa:

SiB/ieHUe CyLIeCTBOBaHMS HeCKO/JIbKHX BellleCTB 0/ HHAKOBOI0 COCTaBa, C OJHON U TOH Ke
MOJIEKY/IIPHOM MacCOH, HO C Pa3HbIM CTPOEHHEeM MOJIeKY/1 — 3TO:

aM(OTepHOCTh;

TOMOJIOTHSI;

+u3omepus;

a/yIOTPONUU

JmmHa opuHapHoi cBsi3u (C-C) paBHa:
+0,154 uM

0,120 um

0,134 um

0,180 um

Ba/IeHTHBIH yro/ MeXxy THOPHHBIMHA OpPOMTA/IAMHU B COCTOAHHMH SP>-THOPH U3 aIMH:
1200
+109°28
180°
154°
Tabmmna 8
MeToaNKa NPOBeAeHHsI KOHTPOJIA

[TapameTpbl METOJUKHU 3HayeHue rapameTpa

[Ipenen nnTeILHOCTHA BCETO KOHTPOJIS 15 MUHYT

IMocsieioBaTeILHOCTh BEIOOPA BOMPOCOB CnyyvaiiHasi

[Ipepnaraemoe K0JMyeCTBO BOIIPOCOB 5

Kpurepuu onjeHku:
-5 0a//IOB BBICTABJISIETCS CTYAEHTY, KOTOPBIM TIPaBUBbHO BBITIOJHSET 5 TeCTOBBIX
3a/laHul;
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- 4 6a/1a BBICTAB/ISIETCS CTY/IEHTY, eC/TU MPABU/IbHO BBITIOJTHEHO 4 TECTOBBIX 3a/JaHMS.
- 3 6a/1a BBICTAB/ISIETCS CTY/IEHTY, €C/TH MPABW/ILHO BBITIOJHEHO 3 TECTOBBIX 3a/JaHUS

CamocTosiTeTbHasA padoTa
(JomamiHee 3a/jaHMe)
3aiaHuA /ISl CaMOTIPOBEPKHU

1. Kakoe Ko/inueCcTBO BeljecTBa cocTaB/sieT 92 r sranosia CQ)H50H?

2. Onpefienite Maccy IJIFOKO3bI, cofeprkaiei 0,6 MoJIb aTOMHOTO yIyiepoza.

3. OnpefienniTe MaccoBYO JJ0/It0 KUcCI0poa (B %) B MeTU/IOBOM CIIUPTE, COCTaB KOTOPOTO
BbIpakeH opmysioii CH30H.

4. Kakoii o6beM Boziopozia (H.y.) MOXKeT MPUCOeANHUTh CMeCh Ta30B Maccod 15,4 T, KoTopas
cofepxut 3TusieH (0= 54,5%), mpormieH (@ = 27,3%) u OytuneH (o = 18,2%).

5. TlpvpopHbIi ra3 0JHOTO U3 MeCTOPOXKAEeHUMN colepXUT MeTaH (@ = 92%), 3TaH (0 = 3%),
nponaH (@ = 1,6%), bytan (0 = 0,4%), a30T (0 = 2%) u Apyrue rasel (0 = 1%). Onpenenure
MacCy OpraHu4ecKux BelecTB, BXOJAIUX B cocTaB 20 J1 (H.y.) IPUPOAHOTO rasa.

6. IIpu cropanuu ankaHa maccoi 3,6 T obpa3syetcst okcuz yriepoga (IV) o6bemom 5,6 11 (H.y).
[TnoTHOCTH ankaHa 1o BoZopoly paBHa 36. Y CTaHOBUTE MOJIEKY/ISIPHYIO GOpPMYITy ajKaHa.

7. BbiBecTu MosieKy/sipHyto (hopmy iy BelllecTBa, eciid oHO cofiepkuT C (o = 39,97%), H (o =
6,73%),

O (@ =53,3%) 1 300 M1 mapoB 3TOro BelecTBa (H.y.) UMEIOT MaccCy, paBHyto 2,41 T.

8. AHaiM3 cMecu MeTaHa M arleTWIeHa ToOKasasl, uTo obliee cofep)kaHue yriiepoja B CMeCH 0
Macce paBHO 88, 46%. Onpenenvre cocTaB cMecHl B % 1o macce.

9. Ilpu cropanuu 14,6 T XJI0pCOZeprKalliero OpraHuueckoro BelecTBa Ob10 TomyueHo 13,44 n
CO2 u 3,6 r H2O. Bech x/10p, COAepKaBIIMICS B HaBeCKe, BABOe MeHbIIlel, ueM MCXOZHasl,

niepeBeieH B AgCl maccoii 14,3 r. [110THOCTH TI0 BOZOPOAY UCC/IelyeMOr0 XJI0pOPraHU4YeCcKoro
BelllecTBa paBHa 74. OnpejieiiTe MOJEKY/ISIPHYIO (OPMYJTy 3TOTO BelljeCTBa.

10. Kakoii o6BemM XJ0pPOBOZOpPOJa MOXXeT TpopeardpoBatb € 15 r cmecu, cocrosiied u3
TPUMeTH/IaMUHA, IPOINK/IaMUHa U METUISTU/IaMUHA?

11. IIpn OKUC/IeHWH OAHOATOMHOro cnvpra m = 11,2 r KUCI0pOAOM BO3JyXa B NPUCYTCTBUU
Karamm3aropa npu 500°C obpa3oBasach KMC/I0Ta, Ha HEMTpa/TU3al[ii0 KOTOPOU 1OTpeboBanioch
59,4 mn 20% pactBopa KOH (» =1,18 r/mm). KakoBa mosekynspHas Gopmysia MUCXOLHOTO
criypra?

12. Kakyto mMaccy OpOMHOH BOZibI CMaccoBoM fosie 6poma 1,6% Mo>KeT 00eCI[BeTUTb MPOIMU/IEH
obvemom 1,12 11 (H.y.)?

13. Kakoii obbem Bo3gyxa mnotpebyercsi niss okuranus 30 1 anerunena CpH2(H.y.),
coziepxaitiero 5% Heroprouux npumeceit? Cojep>xaHue KMCI0pPO/a B BO3[yXe CUUTATh PaBHbIM
20% 1o 0O6bemy.

14. Ckosibko /1 BoJopofa (H.y.) BBIJEMUTCS TPU KaTaJUTUUECKOM JerufpupoBaHud 49 r
METWIIMK/IOTeKCaHa B TOYOJI, eCii OoObeMHasl O/ BbIXOJa TPOAyKTa paBHa 75% OT
TeopeTUYeCKH BO3MOXKHOI0?

15. Ilpu cropanumn 13,44 1 (H.y.) CMecM MOHOOKCHJA YIJIepOJa, MeTaHa M aleTu/eHa
obpa3zoBanock 17,99 1 CO2 (H.y.) u 9 r H2O. CKOMBKO JIMTPOB Ka)KJOT0 Ta3a COJEP>KUTCS B

cMmecu?

KpuTepuu o1ieHKH yMeHHUsI PelllaTh pacyeTHbIe 3aauH:
5 0a/10B:
WCII0JIb3yeT 3HaHHWsI OCHOBHBIX 3aKOHOB XUMUH [IJIsl PEIIeHUs 3a/lay, B/Ia/ieeT KyJIbTypou
MBIIJIEHUS]; CIOCOOHOCTBIO K 000OIIEeHHI0, aHa/IU3y, KPUTHUECKOMY OCMBICJIEHHIO,
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CUCTeMaTHU3alli1, TTOCTaHOBKe Ije/iell U BbIOOPY MyTeM WX JOCTKEHHUs, B JIOTUUECKOM
PacCy’K/IeHUU U pellleHnH HeT OIIMOOK, 3a/1aua pellieHa palioOHaIbHBIM CITI0COO0M.

4 6anna:

B JIOTUYECKOM PaCCY>X/J€HUM U PEeIIeHUH HeT CYI[eCTBeHHBIX OIIMOOK, HO 3ajJjaua pelieHa
Hepal[MoHaIbHBIM CII0COO0M WM JOMYIIEHO He OoJiee IBYX HECYIIeCTBEHHBIX OLIHOOK.

3 oa/ia:

B JIOTUUYECKOM PaCCY>K[€HUM HET CYI[eCTBEHHbBIX OLIMOOK, HO [JOIyIl[eHa CYI[eCTBeHHAast
oirrMbKa B MaTeMaTHUeCKUX pacyeTax.

2 basu1a:

UMEIOTCSI CyII[eCTBEHHbBIE OITMOKH B JIOTUUECKOM PaCCYX/I€HUH U B PEIIeHHH.

1 oamm:

OTCYTCTBHE OTBETa Ha 3a/jaHHe.

Tema 2. 3. «Knaccudukanus 1 HOMeHK/IaTypa OpraHnuecKkuX BellecTB»

KonTpo/mmpyemblie KOMIIOHeHTHI: 31; 32 ; Bi; Bz, /IPo 4, JIPo 5, JIPo 7, /IPo 9, J/IPo 12
KouTposiupyemble 3HaHHMsA: KilaccHdUKalMss U  HOMEHK/JIAaTypa OpraHUYeCcKUX
CoeIMHEeHUH,
yMeHHUs: -Ha3blBaTb: H3yueHHble BeIeCTBa IO «TPUBUAJbHOW» WIA MEXAYHapOJHOU
HOMEHKJ/IaTypam;

-0rpenesdaTh: IIPUHAAJIEX)KHOCTD BELECTB K Pa3HBIM KJIdaCCaM OPraHUYeCKUX CO@AHHEHHﬁ.

Bonpocs! ais onpoca

1. [laiTe onpesienieHue:

-aJIKaHOB,

-aJIKeHOB,

-aJIKUHOB,

-apeHoB,

-CIUPTOB,

-a/Ib/Ieru/i0B,

-KeTOHOB,

- KapOOHOBBIX KHCJ/IOT,

-[IPOCTBIX U CI0XHBIX 3(PUPOB,

- AMUHOB,

-aMUHOKHCJIOT,

-reTepoLMK/INYEeCKUX COeJUHEHUM.

2. Hannvuue kakou (hyHKI[MOHATBLHOW TPYMIbl UM KPaTHOU CBSI3U [JisI HUX XapaKTepHO?
KakogBa ux obias hopmyna?

3. TIpuBeauTe romosiornyeckue psiabl U3 10 mpeacraBUTesieit Kaxkaoro Kinacca. Hazosure
COeJJMHeHUS 10 PaLlMOHaTIbHOM U MeXXYHapOJHOW HOMEHK/IaTypaM.

4. [lns Bewectsa, popmya kotoporo CHz — CH2 — CH2 — CH2 — CH20H, cocTaBbTe
CTPYKTYPHBbIe (JOpMYJIbl OIHOTO TOMOJIOTa M O4HOro M3oMepa. HazoBuTe Bce BelljecTBa.

5. CocTaBbTe CTPYKTYPHY!O (hopMy/1y 3-MeTU/IIeHTeHa-1.

6. [lepeunciivre BU/IbI M30MepyH, XapaKTepHbIe JJIs:

-aJIKaHOB

-aJIKeHOB,

-aJ/IKWHOB.

- CIIUPTOB

- a/Ib/IeTU/I0B U KETOHOB

- KapOOHOBBIX KUCJ/IOT
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TumnoBble ynpakHeHHUsI 10 pa3/iery

1. HanuiuTe CTpyKTypHBbIe (DOPMYJIbI U JlaliTe Ha3BaHHe TI0 CHCTeMaTUUeCKON HOMEeHKJIaType:
OUTPeTOYTUIIUMeTUIMEeTaH

2. Hanmuvrte CTPYKTypHble (OpPMYyJbl CAeAyIOLIMX YTIeBOJOPOJOB M [JaiiTe Ha3BaHUe IIO0

paLMoHaIbHOM HOMEeHK/IaType: 2,3,5 -TpUMeTU/IrenTaH

3. Hanumure cTpyKTypHble OpPMYJIbl U [@iiTe Ha3BaHUe M0 CUCTEMAaTUUeCKOW HOMEHK/aType:

VS TUIU30TIPUIIU/IMETaH

4. Hanummre CTPYKTypHble (JOPMYJIbl U [jaiiTe Ha3BaHUe M0 CHCTeMaTUUeCKOW HOMEHK/aType:
JVMeTU/ISTUIMeTaH

5. HamuimmTe CTpPyKTypHble (OpMy/bl CleAYIOLWIKMX VYIJeBOJAOPOAOB M JalTe Ha3BaHUe

paLMoOHa/IbHOM HOMEHKJ/IaType: 2,4-1uMeTH/1, 3-U30MPONUIreKCaHTaH

6. Hanuiure cTpyKTypHble (OPMYJIbl U [jaiiTe Ha3BaHUE M0 CUCTEMATUUeCKOW HOMEHK/aType:

MeTHU/IZIMU30IIPOITU/IMeTaH

KoHTpo/ibHasi paboTa mo Teme:
«CTpoeHUe U KJacCUPUKaLMsi OPraHUUeCKHUX COeUHEHHI».

I BapuaHT.

1. HanuimTe cTpyKTYpHbIe (hOpMYyJibl U30MepOB remnTaHa (8) ¥ Ha30BUTE UX.
2. Hanuiure CTpyKTypHbIe (hOpPMY/Ibl BeIlleCTB 110 UX Ha3BaHUSM:

a) 2,4 — IUMeTUIHOHaH;

0)2- MeTH - 4 STUITeNTaH;

B) 2- STU/ITEKCaH.

3. Ha3oBure 1o cucTeMaTM4yeCKOW HOMEHK/AaType BelecTBa, (POPMYJbl KOTOPBIX
TIpUBe/IeHbI HIKe.

a) (H3C)2 — CH - CH;-CH>- CH - (CH3)2
6) H3C —CH-CH =C - CH3
CHs

4. CTpoeHHe aTOMa yTJiepo/ia: BTOPOe BajieHTHOe COCTOSIHUE YTJIepoza.

5. Haiigure Moseky/sipHyr0 (popMysy YI/IeBOZOpOZia, MaccoBasi [JoJjs yrjaepoja B
KoTopoM cocTasisieT 81,8%, OTHOCUTe/IbHAs IVIOTHOCTH BeljecTsa 110 a30Ty paBHa 1,57.

II BapuaHT.

1. HanummwmTe CTpyKTypHbIe (h)OPMYJibl U30MEPOB OKarlaHa U Ha30BUTE UX.
2.HanuiuTte CTpyKTypHbIe (hOpPMY/ibl BEILeCTB M0 X Ha3BaHUSIM:

a) 2,2,3 — TpUMeTHU/TeKCaH;

6)3 — MeTu1 — 53TUIIeKaH;

B)3 — STWIreNnTaH.
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3. Ha3oBuTe 1o crcTeMaTiyecKoil HOMEHK/IaType BelllecTBa, (popMyJibl
KOTOPBIX NPHBe/IeHbl HIDKe.

a)H3C—C|=C| — CH3

CH; CH3

CHs;

6) H3C-CH-CH 2- CH3

CH;
4. CTpoeHue aToMa yr/epofa: epBoe BaJleHTHOEe COCTOSHUE YIIepo/a.

5. Haiigute MonekynsipHyto (opmy/ay YIieBOAOpoJa, MaccoBas [0/s BOAOpoJa B
KOTOpOM cocTaBiisgeT 15,79%. OTHOcCHTe/bHAsI TJIOTHOCTh MapoOB 3TOr0 BelecTBa IO BO3AYXY
cocraBJjsieT 3,93.

KpuTepuu ojeHKH MHCbMEHHOW KOHTPO/IbHOH PadoThI

OrneHKa «5»:
*OTBET IO/IHBIN U HpaBHHbeIﬁ, BO3MOXHa HeCyIlleCTBE€HHAasA OU_H/I6Ka.
OneHKa «4»:
*OTBEeT HeIOJ/IHBIN WIH AOITyIIeHO He 60Hee ABYX HeCyleCTBEHHbIX OU_H/IGOK.
OrneHKa «3»:
°pa6OTa BBITIO/THEHA HE ME€Hee UeM HallOJIOBMHY, OOIIYIe€Hd OJiHd CylLeCTBEHHAas olInbKa u
IPY 3TOM [IBe-TPHU HECYIIIeCTBEHHBbIE.
OneHka «2»:
'pa6OTa BBITIO/THEHA MeHee 4Ye€M HAIllOJIOBMHY W/IN COAEP>XHUT HECKOJIbKO CYIIeCTBEHHBIX
OLLIHOO0K.
Onenka «1»:
°pa6OTa He BBITIOJ/IHEHA.

CamocTosiTeTbHasA padoTa
(JomamiHee 3a/jaHKe)

85, ynp.1-5
§6, ynp.1-2
§7, ynp.1-7

Knaccudukanus peakiyii B OpraHnueckoi XuMuM

KoHTpoiupyemble 3HaHHMA: OCHOBHbIE TUIbI PeaKLUii B OpraHuuecKol XUMHH;
yYMeHHS: -Onpe/ie/isiTh: TUMbl peakl{yil B OpraHnuyecKoi XUMUH;

Bompocs! 15 onpoca
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Pt
1. JononHute ppa3y: «XuMuueckasi peakijys, ypaBHeHue Kotopoii CHs — CH3 — CH»=CH> +

H>
SIBJISIETCS peakLien ...».
2. Hanuirre ypaBHeHUe peakLMy OTLLeIIeHUs (3/IMMUHUPOBaHKs). YKaKUTe YC/I0BUS ee
ocyuiectsyieHusi. HazoBurte ncxoHble BellecTBa v IPOAYKTHI PeakLvy.
3. Hanuirre ypaBHeHUe peaklMy THIPUPOBaHUS STUIEHA U YKa)XKUTe yC/IOBUS ee
OCY1LIeCTBJIEHUSI.
4. Harmummre ypaBHeHHe peakLK TTO/TydYeHrs MeTHIIIpoIiaHa 13 OyTtaHa. [daiiTe
XapaKTepUCTUKY 3TOU peaki[iu M0 BCeM U3yUeHHBIM K/1acCU(HUKALIMOHHBIM TTPU3HaKaM.
5. OnipeziesiiTe TUIT pa3phbiBa CBSI3U B peaki[Usix (TOMOJIUTHUUECKUM UK TeTepoTMTUUeCKuii):
Br, —» 2Br
CH3COOH - CH3COO- + H*
CH3-CHBr-CH3 - ?CH3-CH"-CH3 + :Br-
6. OnpefienvTe TUM Ka)k/]0M peakLMy B LielIOUKe TpeBpallleHnid, Ha30BUTE BCe BelleCTBa:
CH3-CHOH-CH3 - CH»>=CH-CH3 - CH3-CHBr-CHs — CHs- CHOH-CH3

Kpurepun onjeHkH onpoca
OrneHKa «5»:

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

* MaTepuas U3/0)KeH B OTpe/ie/IeHHOM JIOTMUeCcKOo 1Moc/iej0BaTe/IbHOCTU, JTUTePaTypPHbIM
SI3BIKOM;

* OTBET CAMOCTOSTE/TbHBIMN.

OueHka «4»:

* OTBeT TO/HbIN 1 TIPaBU/IbHBIN Ha OCHOBAHWUU M3YUeHHBIX TeOpUl;

* MaTepuas W3/I0KeH B Orpe/ie/ieHHOW JIOTMYeCKOold T10C/iefjoBaTeTlbHOCTH, TIPU 3TOM
JIOTyIl[eHbl /IBe-TPHU HeCyI[eCTBeHHble OLIMOKK, WCIpaBieHHble TI0 TpebOBaHUIO
yUuTesIsl.

Onenka «3»:

* OTBET TOJIHbIM, HO TIPU 3TOM JONYyI[eHa CyI[eCTBeHHasi OLIMOKAa W/IK OTBET HETO/THbIH,

HeCBSI3HbIN.
OneHka «2»:

* 1Ipy OTBeTe OOHApy)KeHO HETOHWMaHMEe YyuallliMCsi OCHOBHOTO COZiep>KaHUsl yueOHOro
MaTepuana WIA [JOMyIeHbl CylleCTBeHHbIe OIMMOKM, KOTOpble yuallluiics He MOXKeT
WCIPaBUTh MPU HABOJSAIIUX BOMIPOCAX YUUTEIS.

Onenka «1»:
* OTCYTCTBHE OTBeTa.

@OoH/ TECTOBBIX 3a/JaHUI I/IA TEKYIIero KOHTPOJ/Isi 3HAaHHUH 0 TeMe:
Bbibepume 00uH npasuibHbIll 6apuaHm omeema

Kakue Tunbl peakijyuii He XapaKTepPHBbI /I/Is1 OPraHNYecKoi XUMHUM:
3aMelLeHus

+coeaHeHNsA

OTL[eIIeHUSA

IIpHUCOoeUHEeHUs

U30MepU3aLivuu

Io/IMMepu3aLiun

PeaKmm }I[EFHAPOGPOMI/IPOBHHI/IH OTHOCHUTCH K peaKIuaM:
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3aMeljeHus
+OTIIeryieHus
[IpUCOoeUHeHUs
U30Mepu3alu

B3aumoperiicTBHe MeTaHa C XJIOPOM OTHOCUTCH K pPeakIuaM:
+3aMeleHus

OTLeI/IeHUs

IIpUCoOeUHEeHU

U30Mepu3aluu

HamumimTe gaHHyH peakivio 1 oTipejie/iTe B Hell cyOCTpaT U peareHT.

Kakas yacTuna HykjaeopuibHan?
H+

+OH-

K+

CHs.

AJ/IKeHBI He MOI'YyT BCTYIIaTh B PeaKIiuM:
+3aMel|eHns

ropeHus

Io/IMMepU3aLiuu

[IpUCOeUHEHU

B3aumo/ielicTBHe MeTaHa C XJIOPOM — 3T0 peaKI{u:
+raz0reHMpoBaHus

ryujparanuu

TUPUPOBaHUA

JerupupoBaHus

IIpogyKTOM peakiuu ruipMpoBaHusi ITeHa (3TH/IeHa) AB/ISAeTCs:
OyTaH

+3TaH

TiporaH

9THH (al|eTU/IeH)

Peakuus Aeruparanyy XxapaKkTepHa /i BelecTsa, (popmysia KkoToporo:
CsHs

+C,HsOH

CsHs

CH3COH

ITposyKTOM peakuuu npomneHa ¢ 6poMoBOAOPOAOM ABJISIETCH:
1-6pommnporiaxn

+2-O6pomripornaH

1,2-gubpomriporniaH

1,2,3-Tpubpomripornan

dopmysia coeiMHEHH, B KOTOPOM aToM Bojjopoja ruapokcorpynnsi -OH Haubosee
MO/BIIKEH:

+CH3COOH

CHFCOOH
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CH>BrCOOH
CH>CICOOH

PeaKHI/IH FHAPHPOBHHI/IH COOTBETCTBYET cxemMa:
... tHO - CoHsOH
+...+Hy - C3Hs

..—» CoHs+H>

.. » CoH4+H0

H1S04
Jleou yactu ypaBHeHus C3H7OH —— cooTBeTcTByeT nmpaBasi 4acCThb:

+C3He+H>0
3C0O2+2H;0
C,Hs+tH20
CO2+2H;0

M2 12
B cxeme npeBpamenuit C2H> — X — Y ¢opmy.ini BeijecTB X 4 Y COOTBETCTBEHHO:
C>Hs u CoHsOH

C2Ha u CHe

+CyHs 1 CoHsCl

CHam C2H4C12

IIponaH BCTynaeT B peakijuio C BelecTBoM, (JopMy/ia KOTOpOro:
+Br»
HBr
H>O
HCl

TpuMep peakUyH 3aMeleHHs :
+CyHg + Cly — ...
C,Hs4+[O]+ HO —...

C2Hs4 +HCI ...
CZ H4 + HZO — ...
Tabmna 9

MeTtoauKa nNpoBeAeHHsI KOHTPOJIs
[TapameTpbl METOUKHU 3HayeHue rapamMeTpa
[Ipenen AUTEILHOCTH BCETO KOHTPOJIS 15 MUHYT
I[MocsieioBaTeILHOCTH BEIOOpA BOMPOCOB CryuatiHas
[IpepnaraeMoe K0/MyeCTBO BOIIPOCOB 5

Kpurepuu onjeHku:

-5 0a//IOB BBICTAB/ISIETCS CTYZEHTY, KOTOPbIM TIPaBUBHO BBITIOJHSET 5 TeCTOBBIX
3a/laHul;

- 4 6as1a BBICTaB/ISIETCS CTY/I€HTY, eC/TU MPABU/IbHO BBITIOJHEHO 4 TECTOBBIX 3a/|aHMUS.

- 3 0as11a BBICTAB/ISIETCS CTY/IeHTY, eC/IM MTPaBU/IbHO BBITIOJIHEHO 3 TeCTOBBIX 3aflaHus

Tema 2.4. IlpegenbHble yrjieBoAOPOAbI
KonTpo/mmpyemblie KoMnoHeHTsI: Y ; Bz; Bs, JIPo 4, JIPo 5, /IPo 7, J/IPo 9, JIPo 12
KoHnTpoinpyemble 3HaHUA: orpejeneHue, Kiaccudukalys, HOMeHK/aTypa, CBOMWCTBa,
CrocoObI TIOSTyYeHYsI ¥ IPUMEHEeHHe TIpe/e/IbHBIX YTJIeBOJJ0PO/IOB;

61



yMeHHUs1: -00BSICHATh: pPeaKIIMOHHOW CIOCOOHOCTH OpraHUYeckUuX COeJUHeHUd OT
CTPOEHUS] WX MOJIEKYJ; BBINOJHATh XUMHYECKUM SKCIepPUMEHT TI0 pPacro3HaBaHUIO
BaKHEMILIMX OpPraHWYeCcKUX BeIeCTB, MOJyYeHHI0 KOHKDPETHBIX BeIeCTB, OTHOCSIIUXCS K
M3yUeHHBbIM KJlaccaM COeIMHeHU;

Bonpocsl g15 onpoca

1. JatiTe onpesenenue ankaHoB. KakoBa ux obirjast popmyria?

2. llpuBegute romojornueckui psig u3 10 mnpexacraButened kKiaacca. HaszoBute
CcoeJJMHEHUS TI0 MeXX/lyHapOJAHON HOMEeHK/IaType.

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

4. Kakoi BUJl ©30MepUM XapaKTepeH /i ankaHoB. Hanuiivre ¢hopMy/ibl BceX W30MepOB
msg  coemquHenusi: Hi3C — CHp — CHx— CH» — CH>—-CHs Ha3zoButTe coenauHeHUs TI0
MeXX/lyHapO/JHOM HOMEeHKJ/IaType.

5. TlepeuncivuTe OCHOBHBIE CIIOCOOBI TIO/yueHHWs ajKaHOB. Hamuinwre ypaBHeHUs
XUMHUYECKUX pPeakLvi.

6. IlepeunciiiTe OCHOBHble XMMHYECKHWe CBOWCTBA ajJKaHOB. HamuimTe ypaBHeHUs
XUMHYECKUX PeakLvi.

7. Pacckakute 0 MpUMeHeHUM ajlKaHOB.

KpuTepuu onjeHKH 001jHe /1A YCTHOT'0 OTBETa
OrneHKa «5»:

* OTBeT MOJIHbIA 1 TIPaBU/IbHBIN Ha OCHOBAaHWU M3YUY€HHBIX TeOpUll;

* MaTepHyaJsl U3JI0>KeH B OTpe/ie/IeHHOM JIOTHUYeCKOH Toc/ie/JoBaTeTbHOCTH, TUTePAaTyPHBIM
SI3BIKOM;

* OTBET CaMOCTOSTEe/IbHBIH.

OueHka «4»:

* OTBeT IMO/IHbIM Y NPaBU/IbHBIM HA OCHOBAaHWU M3YUY€HHBIX TeOPUH;

* MaTepua/s M3/I0)KEH B OMpejle/IeHHOW JIOTMYeCKOW TI0C/ie/joBaTe/TlbHOCTU, TPU 3TOM
JIOTyI[eHbl /IBe-TPHU HeCyI[eCTBeHHble OLIMOKH, WCIpaBieHHble TI0 TpeOOBaHUIO
YUUTEJISL.

Onenka «3»:

* OTBET TOJIHbIM, HO TIPU 3TOM JONYyI[eHa CyI[eCTBeHHasi OLIMOKAa WK OTBET HETOJ/THbIH,

HeCBSI3HBIM.
OneHka «2»:

* 1pu OTBeTe OOHApy)KeHO HETOHWMaHWEe YyuallliMCsi OCHOBHOTO COZiep>KaHUsl yueOHOro
MaTepyana WIA [JOMyIleHbl Cyll[eCTBeHHbIe OIMMOKM, KOTOpble yuallluiics He MOXKeT
WCIPaBUTH MPY HABOZSALIMX BOMPOCAX YUUTEJISL.

Onenka «1»:
* OTCYTCTBHE OTBETa.

IIpakTHueckas padora
KauecTBeHHBIN aHa/TM3 OPraHUYeCKUX COeJUHEHUM

Lle]'[bl OCBOUTHL KAUeCTBEHHBIN aHa/IN3 OpraHrn4YeCcKux COE,Z[I/IHEHI/II‘/JI

[TpouuTaiiTe UHCTPYKLMIO M0 BBITIO/JIHEHUIO OmbiTa (CTp. 283 )
Bcnomaure ripaBuna Th mipu paboTe ¢ XUAKOCTSIMU.
BbInosiHUTE OMBITHI
Cpenaiite BbIBOZ,
Odopmurte oTyeT B 1abOpaTOpHOM TeTpaju
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CopepxaHue oTuera:
TIOPSIJKOBBIM HOMep TTPAKTHUeCKOl paboThl, ee Ha3BaHUE,;
1jesib paboThI;
3a/laHue;
KpaTKoe TeopeTHuecKoe BBeZieHHe K JaHHOW pabore;
Ha3BaHUe OIbITOB,;
oopmsieHMe pe3y/TbTaTOB OIBITOB B COOTBETCTBHU C MPEbsB/ISIEMbIMU TPeOOBaHUSMH.
3amMra TpaKTUYeCKOW paboThl OCYIeCTB/SIeTCS Ha 3aHSATHM, CAeJyIOL[eM I[ocjie ee
BbINo/iHeHUs. [Ipu 3amure 0OyYarOUIWiACS [O/DKEH TPeICTaBUTh OTYeT, COCTAaBJ/IEHHBIA I10
TIpe/IJI0O’KeHHOM BBIIIIe CXeMe, TOSICHUTh BCe TIPUBe/IeHHbIe PaCueThl U BHIBOJBI.

KpuTtepuu oLjeHKH NPaKTHYeCKOH padoThl

5 6a/oB:

paboTa BhINOJ/THEHA MTOJTHOCTHIO U MPABU/IBHO, C/le/IaHbl ITPaBU/IbHbIE HAO/IIOZEHUS U BBIBO/IBI;
9KCITEPUMEHT OCYIIIECTBJ/IEH T0 TUIaHY C yUeTOM TeXHHMKHM 0e30MacHOCTA W TpaBU paboThI C
BeIlleCTBaMH U 000Py/I0BaHKEM;

TIPOSIBJ/IEHbI OPTraHU3aLIMOHHO-TPYAOBbIe YMeHUs (TIOA[eP>KUBAIOTCS UMCTOTa pabouero Mecta u
TIOPSIZIOK Ha CTOJIe, 5KOHOMHO UCIIO/b3YIOTCS PeaKTHBBI).

4 6anna:

paboTa BBITIOJTHEHA TMPABU/ILHO, CAe/aHbl TIPaBW/IbHbIe HAOIO/IeHUsT ¥ BbIBOJbI, HO TIPHU 3TOM
9KCIEPUMEHT TIPOBEJIEH He MOJIHOCThI0 WM JOMYIIeHbl HeCyllleCTBeHHbIe OIMOKKU B paboTe C
BellleCTBaMH U 000pyI0BaHHEM

3 6ana:

paboTa BBITIONIHEHA TPAaBUIbHO He MeHee YeM HAarloJIOBUHY WJ/IM [IOTYyIeHa CyIeCTBeHHast
omrbKa B X0/le 9KCIIePUMEHTa, B 00bsICHEHHH, B 0(hOpMJIEHHH pabOThI, B COOJIIOI€EHUN TPaBUI
TeXHUKHM 0e30MacHOCTH TIpy paboTe C BellleCTBaMU M 000py/I0BaHWEM, KOTOpasi UCIIPABJISIETCS
110 TpeOOBAHHUIO YUUTEJISI.

2 banna:

JonyiieHbl e (M Oosiee) CylieCTBeHHbIe OIIMOKK B XOZie SKCIIEPUMEHTa, B OObSCHEHWH, B
oopmsieHnr paboTel, B COOMIOIEHWM TIPaBWI TeXHWKM Oe30macHOCTH mpu pabore c
BeIIleCTBaMH U 000PYy/I0BaHHEM, KOTOPbIE YUAII[UICs He MOXKET UCIIPAaBUTD ZiaXKe 10 TpeOOBaHUIO
YUUTEJIS.

1 6amn:

paboTa He BBINOJIHEHA, Y YYalllerocst OTCYTCTBYIOT SKCIIePUMEHTaIbHbIe YMEHHUSI.

(I)OH/] TeCTOBBIX 3a,anm‘71 AJIA TEKYIEro KOHTPOJId 3HAHHUMH 10 TeMe:

Bbibepume o0uH npasunbHblli 6apuaHm omeema
IlepBbIii IpeACTaBUTE/b PS/ia A/TKAHOB Ha3bIBAeTCS:
OyTaH;

TPOTIaH;

OKTaH;

+MeTaH.

O6mas ¢opmysia aKaHOB:
CnHop;

+CnHon+2;

CnHon;

CnHn.
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ATOMBI yrjiepojia B a/IKaHaX HaXOAATCA B COCTOSTHUM:
Sp-TUOpUI3aIvY;

pp-THOpUIU3aLINY;

+Sp3-rubpUAn3aLIUK;

B HETMOPUHOM COCTOSIHUH.

BasjieHTHBIM yroJ B a/IKaHax paBeH:
+109°28";

180°;

90°;

270°.

Mosieky/ia MeTaHa UMeeT CTPOeHHe:
OKTa3/[pUYecKoe;

TIJIOCKOCTHOE;

+TeTpasipuyecKoe;

reKcaroHajbHOe.

Kaxjplii MOC/TeAyIOIHH  NpPeACTAaBUTEIb T[OMOJIOTHYECKOr0 PpsAja OpPraHuYeCcKUX
CoeJUHEeHHH 0T/IMYAETCHA OT MPeABIAYIIEero Ha roMo/IOrMYeCcKyI0 Pa3HOCTh, PaBHYIO:

CH;

CHs;

CHg;

+CHo.

YT1o0bI JaTh Ha3BaHHE PAMKAJTy, He00X0JUMO 3aMEHHUTD -aH B Ha3BaHUM a/IKaHa Ha:
-1H;

+-U;

-eH;

-IVEH.

Kakue u3 MNpuBEeA€HHDbIX BeIeCTB — I/I30Mepbl?
1) CH3—(CH2)5—CH3;

2) CH3-CH(CH3)- C(CHs),—CHs;

3) CH3—C(CH3)2—CH3;

4) CH3-CH(CH3)- CH(CH3)-CHs.

+1mu2;

1ud4,

2u4;

3ud.

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

H-TeKCaH;

+2,3-nuMeTtun0yTaH;

3,4-IMMeTU/INeHTaH.

BemecTBo 2,2-uMeTH/INIPONAH NO-APYroMy MOXKHO Ha3BaTh:
OKTaH;

+TeTpaMeTU/IMeTaH;

2-MeTU/IIPOIIaH;

TIeHTaH.
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CenbMoli peACTaBUTENIb PA/la A/IKAHOB Ha3bIBaeTCA:
OKTaH;

HOHaH,;

JleKaH;

+rernraH.

YTo0bI Ha3BaTh Pa3BeTB/IEHHBIN YIJIEBOJOPO/, CHaua/ia HY)KHO:
+BbIOpATh CaMyt0 [JTMHHYIO LIeTI0UKY aTOMOB YTJIePOAa;

yKa3aTb Ha3BaHUsI Pa/IuKaJioB,;

yKasaTb MPUHA/I/IE)KHOCTD K K/I1acCy BellleCTB;

yKasaTb pacrioyioyKeHue pajiiKasoB.

BemectBa CH3-CH3 u CH3-CH>—CH3 aBaswTcs:
H30MepaMu;

+roMoJioramMu;

a/IJIOTPOITHBIMU BH/IOM3MEHEHUSIMU;

pajvKanaMu.

dopmy/ia IeHTaHa:
CsHio;

CoHoo;

+CsHio;

CioH2.

®opmyna C:Hs cooTBeTcTBYeT:
+paguKany 3THUY,

JleKaHy;

OKTaHy;

OyTaHy.

B3aumopeiicTBHe MeTaHa C XJIOPOM — 3TO PeaKI{us:
pa3JioXKeHus;

COeIMHEeHMS,

oOMeHa;

+3aMeleHus.

I'a3000pa3Hble ajIKaHbI — 3TO:
CHa, C4H10, C10H2z;

+C3Hs, CoHs, C4Hio;

CsH14, CsH12, CsHio;

C7H16, CeH14, C10H22.

Peaknust 2CH:3I + 2Na = 2Nal + C;Hg HocuT ums:
H.H.3uHuHa;

A.M.Bytneposa;

+111.A.Bropua;

O.N.Menpeneesa.

<I)opMyna TeTpaxjiopMeTaHa:
+CCly;
CHC13;
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CH>Cly;
CH3CL

W3  nOpuUBeJeHHBIX  HWKe  peakuuid  BbifepuTe  MPOTEKAOU[yld  He 10
CB00O/IHOpPaJUKaILHOMY, a 110 HOHHOMY MeXaHH3MY:

CH4s - C+2H>;

+C2HsOH + HBr - CH;sBr + HO;

CH4 + 20; - CO2 + 2H20;

CH4 + H,O - CO + 3H»2

IIpoAyKT MOHOX/IODHPOBAaHUSA MeTaHa:

CHzClz;
CHCls;
CCly;
+CH3Cl.
Tao/muna 10
MeTtoauKa npoBeeHHs KOHTPOJISA
ITapameTpbl METOAVKHU 3HaueHuUe rapamMeTpa
[Ipenen aUTEILHOCTH BCErO KOHTPOJIS 15 MUHYT
IToc/ieoBaTeIbHOCTL BEIOOPA BOIPOCOB CryyaiiHas
[IpesiaraeMoe KOJIMUeCTBO BOIIPOCOB 5

Kpurepun oueHku:

-5 0a/UTI0B BBICTAB/SIETCS CTYZEHTY, KOTOPbIM TIPAaBUIBHO BBITIOJHSIET 5 TECTOBBIX
3a/IaHu1;

- 4 6a/1a BLICTAB/ISIETCS CTY/IEHTY, €C/TU MPABU/ILHO BBITTOJTHEHO 4 TECTOBBIX 3a/]aHMS.

- 3 6aJ1a BLICTAB/ISIETCS CTY/IEHTY, eC/TU MPABUILHO BBITIOJHEHO 3 TECTOBBIX 3aJjaHUs

Tema 2.5. AIKeHbI
KonTpo/mmpyemblie KoMnoHeHThI: Y ; B2; B3, JIPo 4, JIPo 5, JIPo 7, J/IPo 9, JIPo 12

KoHuTposipyemble 3HaHUs: OmpejiesieHre, KaacCU(UKalus, HOMEHK/IaTypa, CBOMCTBa,
CrocoObl TIOSTyYeHUsT U IPUMEHEHUE alKeHOB,;

yMeHHUsI: -O0bsSCHSITh: PEaKLMOHHYIO CIOCOOHOCTh OPraHWYeCKUX COeIUHEHWM OT
CTPOEHUS WX MOJIeKYJ; BBITIOJIHATE XUMHUYECKHM JKCTepUMEeHT TI0 pacro3HaBaHUIO
Ba)KHEMIIINX OPraHUYeCKUX BeleCTB, MOTYyYeHUI0 KOHKDETHBIX BelecTB, OTHOCSALIUXCS K
M3y4YeHHBIM KjlacCcaM COe/IHeHUH;

Bonpocs! g15 onpoca

1. Naiite oripenesieHre ankeHoB. KakoBa ux obijasi popmysia?

2. TlpuBegute romosornueckuii psig, 1M3 10 mnpexacraButeneld Kiaacca. HazoBute
CcoeJJMHEHUsI TI0 MeXX/1lyHapOJAHON HOMEeHK/IaType.

3. BcnomHUTE OCHOBHBIE IIpaBU/ia HOMEHK/IATYPbl /11 a/IKEHOB.

4. Kakve BU/Ibl N30MepUU XapaKTepHbI Jj1s ankeHoB. HanuiumTe popMysisl Bcex

HW30MepOB J1s1 COeIUHEeHUS: H>,C=C -CH; - C|H2 — CHs

CHs3

Ha3oBuTe n3omepsl 1o MeXXlyHapOJHOM HOMEHK/IaType.

5. TlepeurcnviTe OCHOBHBbIe CIIOCOOBI TO/yueHUs] ajaKeHOB. Hamuimre ypaBHeHHs
XUMHUYECKUX PeaKLui.

6. IlepeuncivTe OCHOBHblE XMMHUYECKHe CBOWCTBa ajkeHOB. Hamuiwre ypaBHeHUs
XUMHWYECKUX PeaKLU.

7. Pacckakute 0 TIpUMEHEHWU aTKeHOB.

KpuTepuu onjeHKH 001He /sl yCTHOT'0 OTBeTa
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Onenka «5»:

* OTBeT IO/IHbIN U NPaBU/IbHBIM HA OCHOBAaHUU M3YUYeHHBIX TeOpUH;

* MaTepuas U3/0)KeH B OTpe/ie/IeHHOM JIOTUUeCKOU M0oc/iej0BaTe/IbHOCTH, JTUTePaTypPHbIM
SI3BIKOM;

* OTBET CAMOCTOSTE/TbHBIMN.

OueHka «4»:

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

* MaTepual W3/I0KEH B OIpe/le/IeHHOW JIOTMYeCKOM I10C/e[j0BaTe/IbHOCTH, TIPU 3TOM
JIOTyLl[eHbl /IBe-TPYU HeCyll|eCTBeHHble OLIMOKM, UCIpaBieHHble 10 TpeboBaHUIO
yuuTess.

Onenka «3»:

* OTBeT TIOJIHBIA, HO TIPK 3TOM JIOMyIleHa CyIleCTBeHHasi OIMOKa WM OTBET HerloJHbIH,

HECBSI3HbIN.
OueHka «2»:

* 1Ipy OTBeTe OOHApy)KeHO HEeTOHWMaHMEe YyuallliMCsi OCHOBHOTO COZiep>KaHusl yueOHOro
Marepvasia WM [OMyIIeHbl CyIleCTBeHHbIe OMIMOKM, KOTOpPbIe YYall[iiCcs He MOXKeT
WCIIPaBUTh MPU HABOJSIIUX BOMPOCAX YUUTEIS.

OneHka «1»:
* OTCYTCTBHE OTBeTa.

IIpakTHUeckas padora.
[TonyueHuve 3TUIEHA JAeTU/paTalel STUIOBOTO CITUPTA (MHCTPYKIMS 10 BBITIOJTHEHUIO Ha CTP.
285).

Llesnb: ocBouTh J1abopaTOPHBIM CIIOCOO TIO/yueHWs] 3TH/IeHAa YW W3YyUWTh Ha TIPAKTHUKE €ro
CBOICTBA.

KpuTtepuu onieHKH 0011He /i/isi BBINO/THEHHS MPAKTHYeCKOH PadoThI

5 6a/10B:

paboTa BBINOJTHEHA TIOTHOCTBIO M TIPABUJIBHO, CZle/IaHbI TIPaBU/IbHbIE HAOMIOeHNSI U BBIBO/IBI;
JKCIIEPUMEHT OCYIIIeCTBJ/IEH T0 TUIaHY C yUeTOM TeXHHWKH 0e30macHOCTH W TMpaBuU/ paboThI C
BeIL[eCTBAMH 1 000pyZ0OBaHUEM;

TIPOSIBJ/IEHbI OPTraHW3alMOHHO-TPY/OBbIe YMeHus (TIOA/1ep)KUBAIOTCS YMCTOTa pabovero mMecra
TOPSIZIOK Ha CTOJIe, SKOHOMHO UCIIO/Ib3YIOTCSI DEaKTHBBI).

4 6anna:

paboTa BbITIOJIHEHA MPABUJIBHO, C/eJIaHbl MMPAaBUIbHBIE HAO/IO/IeHUsT U BBIBOJBI, HO TIPH 3TOM
JKCITIEPUMEHT TIPOBeJIeH He TIOJIHOCThIO WM JIOMYIeHbl HeCcyll|eCTBeHHbIe OIIMOKUA B paboTe C
BeIL[eCTBAMH U 000pyZ0BaHIEM

3 6asuia:

paboTa BBITIOJIHEHA TMPABWIBHO HEe MeHee ueM HarloJIOBHHY WM JIOMYyIleHa CyIeCTBeHHast
ommbKa B X0/le IKCTIepUMEHTa, B 00bsCHEHNH, B O(OPM/IEHUHM PabOThI, B COOTIO/IEHU TIPABUIT
TeXHUKN Oe30rmacHoCTH Tipy paboTe C BeljecTBaMu M 000py/I0BaHUEM, KOTOpPasi UCITPABJISIETCS
1o TpeOOBaHUIO YUUTeIs.

2 6anna:
JonyireHbl e (M Oosiee) CylieCTBeHHbIe OMIMOKK B XOZle KCIEpUMEHTa, B OObSICHEHUH, B
opopmnenun paboTel, B COOMIOJEHUM TIpaBWI TeXHUKHA 0Oe3omacHOCTH Tipu  paboTe ¢
BeIlleCTBaMH U 000PYy/I0BaHHEM, KOTOPbIE YUAII[UICsl He MOXKET UCIIPAaBUTh ZiaXKe 110 TpeOOBaHUIO
YUUTEJIS.
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1 oann:
paboTa He BBINO/IHEHA, Y YUYAIIerocsi OTCYTCTBYIOT YKCTIepUMeHTaIbHbIe YMeHHUSI.

@oHJ TeCTOBBIX 3a/JaHUI /1A TEKYIero KOHTPOJIsi 3HAaHUH 10 TeMe:
Bbibepume 00uH npasuwibHbIl 8apuaHm omeema

OTMeTbTe BO3MOXKHBIE (DOPMYJIBI A/TKEHOB
CH3-CH(CH3)-CH2-CH3
+CH2=CH-CH(CH3)-CH3

C7H16

C6H6

CocTaB a/IKeHOB OTpa)kaeT 001asa ¢opmysia
CnH2n+2

+CnH2n

CnH2n-2

CnH2n-6

Ha3oBure anken CH2=CH-C(CH3)3
2,2-nuMeTHn0yTeH-3
1,1-mumeTnOyTEH-3
3,3-numeTrnoyTeH-1

+3,3,3- TpuMeTUIIpories-1

Ykaxure popmy.y 2,3,3-TpuMeTH/IreKceHa -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=CH?2

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

Ykakute o0mee umcio usomepoB ¢ ¢opmynoit C4HS8, yuumThiBasi CTPYKTYpPHYIO,
reoMeTpHMUYeCcKyH U MeXK/IaCCOBYI0 H30MepPHI0

4

+5

6

7

Jl/11 a/IKeHOB He XapaKTepHbI peaKiu1
+pa3/ioKeHus
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nprucoearHeHUA
OKHCJ/IeHu4d
nojmmmepur3alii

JKenThIil pacTBOp OpoMa M ()H0/1IeTOBBIM PAaCTBOP NMepMaHraHaTa Ka/lus 00ecIBeunBarTCs
MPH NPONYCKAHUH Yepe3 Hero

JTaHa

TrporiaHa

OyTaHa

+3TeHa

ITpu B3anMo/1eiiCTBHH XJI0POBO/IOPOAA C OyTeHOM-1 moyunurcs
1-xnopbyTtaH

+2-xy10pOyTaH

1-xnop6yTen-1

2-xnopbyTeH-1

MoJieKy/1bI QIKEHOB CO/IepPIKaT:
JIBE IBOMHBIE CBSI3U

TOJILKO OJIMHApHbIe CBSI3U

JIBe TPOWHbIE CBSI3U

+0/IHy IBOMHYIO CBSI3b

CesA34 MeXy aTOMaMH yrjiepo/ja B ITeHe:
+07lHa O- CBA3b U OJHA Ti- CBA3b

JBe 0 - CBA3U

[Be Tl - CBA3U

TPU T - CBA3U

Peaknua CH: = CH - CH3 + HCl - CH3 — CH(CI) — CH3 npoTekaeT CcOriacHO NpaBHJ/Iy:
Bytneposa

+MapKOBHUKOBa

MengesneeBa

3uHVHA

HPOHECC, YPaBHE€HHE€ KOTOPOro rnpeacraBji¢éH0 HU)Xe, HA3bIBAE€TCA:

HC—C=C—CH, + nz ‘&P ¢ C—C—CH,
2 2

Jleru/ipupoBaHUeM,

pPUGOPMUHIOM,

KPeKHHIOM,

+THU/IPUPOBaHUEM.

IIpu mommmepu3anuu 2,3-AMMeTH/I0yTeHa-2 MO/TyUYHTCA
(-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
Ta6mna 11
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METOI[I/IKa NMpoBeAeHHUA KOHTPOJIA

[TapameTpbl MeTOAUKHU 3HaueHue rapameTpa
[Ipenen nUTEILHOCTH BCErO0 KOHTPOJIS 15 MUHYT
[TocnenoBaTelbHOCTb BbIOOpa BOIIPOCOB CrnyuatiHas
[IpepniaraeMoe K0JMueCTBO BOIIPOCOB 5

Kpurepuu onjeHku:

-5 0a/10B BBLICTAB/SETCA CTYJ|€HTY, KOTODBIM NPaBW/IbHO BBLINNOJIHSIET 5 TECTOBBIX
3a/laHul;

- 4 6as1/1a BBICTAB/ISIETCS CTY/IEHTY, €C/IU NIPaBW/IBHO BBITO/IHEHO 4 TeCTOBBIX 3a/laHUsl.

- 3 0as1/1a BBICTAB/ISIETCS CTY/IEHTY, eC/IM MTPAaBU/IbHO BBITIOIHEHO 3 TeCTOBBIX 3alaHUs

CamocrosiTesnibHasA pabora
(JomariHee 3a/jaHMe)

§12, ynp.1-9
3ajjaHus AJIsi CAaMOKOHTPOJIsA

1. CKOJIbKO JTMTPOB 3TH/IEHA HE0OXOMMO /IJ1s1 06eCI[BeUMBaHKsI PAaCTBOPA, COZEPIKaILlero
400 rpamm 6poma.

2.Ykaxure (opMysny ankeHa, [ias cropaHus 8,961 kKoroporo mnotpeboBanock57,6 T
KHUCI0pOJa.

Tema 2.6. [IlueHbI M Kay4yKH
KonTpo/mpyemblie KoMnoHeHTsI: Y ; Bz; Bs, JIPo 4, JIPo 5, /IPo 7, J/IPo 9, JIPo 12

KoHTposinpyemble 3HaHUs: OMpejiesieHre, KaacCU(UKalys, HOMEHK/IaTypa, CBOMCTBa,
CTIoCcOObI TOTyueHUs: ¥ PUMeHeHUe aKaZiueHoB;

yMeHHUs: -00bSICHATh: PEaKLMOHHYIO CIOCOOHOCTh OPraHWYeCKUX COeAMHEHWM OT
CTPOEHUSI UX MOJIEKYJI;

pacro3HaBaHUs U WeHTU(PUKALIUU Ba)KHENIINX BellleCTB ¥ MaTeprasoB.

Bonpocs! g15 onpoca

1. MatiTe oripenenenue ankagueHoB. KakoBa ux obijast oopmysna?

2. Knaccudukaius ankaaveHoB. OcoOeHHOCTH CTPOeHHsI M CBOWCTB TpeX BH/IOB
alKaIueHoB.

2. TlpuBenute romosiornueckuii psif u3 10 TipeAcTaBUTesNed Kiacca ankaZUueHOB C
COTpSDKEHHBbIMM  [BOMHBIMU  CBaA3siMU. HasoBuTe  coefyHeHUsI 10  MeXAyHapOAHOMU
HOMEHKJ/IaType.

3. BcriomHuTe OCHOBHBIE MpaBy/ia HOMEHK/IATYPbI /IS alKaJeHOB.

4. Kakue B1/Ibl U30MepUM XapaKTepHBbI J/1s1 ajikagrueHoB. HanvimmTe (popmyrbl Bcex

W30MepOB /151 COeZIMHeHUs /I HeHTaveHa-1,3.

HazoBuTe n3omepsl 110 Me>XyHapOJHOU HOMEHK/IaType.

5. IepeunciuTe OCHOBHBIE CIIOCOOBI TIOMyYeHUs ajaKajvdeHoOB. HamummTe ypaBHeHHs
XUMUAYEeCKUX peakiuil. Pacckakure o metosie JlebeseBa
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6. IlepeunciuTe OCHOBHbIE XMMHYECKHe CBOMCTBA ankaZueHoB. HamuiimTe ypaBHeHUs
XUMHUYECKUX peaKLUi.

7. PacckakuTe 0 HaTypalbHOM M CHUHTeTHYeCKOM KayuyKe, pe3uHe. Kakumu cBoicTBaMu
OHU 00/1a/]at0T ¥ TIPUMEHEeHUH aJIKEHOB.

KpuTepuu oneHKH 001ue /sl yCTHOTO OTBeTa
Onenka «5»:

* OTBET IO/IHbIY U PaBU/IbHBIM HA OCHOBAaHUU M3YUYeHHBIX TeOpUH;

* MaTepuas U3/I0XKeH B OTpe/ie/IeHHOM JIOTMUeCcKOU M0oc/iej0BaTe/IbHOCTH, JIUTePaTyPHbIM
SI3BIKOM;

* OTBET CAMOCTOSTE/TbHBIMN.

OueHka «4»:

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

* MaTepuaJ W3/I0)KeH B OIpe/ieJIeHHOW JIOTMYeCKOM I10C/e[i0BaTe/lbHOCTH, TIPU 3TOM
JIOTyIl[eHbl /IBe-TPHU HeCyIl|eCTBeHHble OLIMOKH, WCIpaBieHHble TI0 TpebOBaHUIO
yUHnTeJIs.

OrneHKa «3»:

* OTBeT TIOJIHBIM, HO TIPK 3TOM JIOMYyIleHa CyIleCcTBeHHasi OIMOKa WM OTBET HerloJHbIH,

HeCBSI3HbIN.
OueHka «2»:

* 1Ipy OTBeTe OOHApy)KeHO HeNOHWMaHMEe YyuallliMCsi OCHOBHOTO COZiep>KaHUsi yueOHOro
Marepvasia WM [OMyIIeHbl CyIleCTBeHHbIe OMIMOKM, KOTOpbIe YYall[Miics He MOXKeT
WCIIPaBUTh MPU HABOJSAIIUX BOMPOCAX YUUTEIS.

OneHka «1»:
* OTCYTCTBHE OTBeTa.

TuUroBbIe ynpaxHeHus

1. CocraBbTe ypaBHEHWs peaKl[dii TPUCOeJUHEHUsT K W30MpPeHY 3SKBUBAJEHTHOTO
KOJINYeCTBa:

a) 6poma;

6) 6pomMoBOOPO/a;

B) BOZIOPOJA.

2. Hanuuvre ypaBHeHHe peakLiUM MOJWMepU3aliuy XJIopornpeHa B pe3ysbrare 1,4-
TpUCOeJHEeHUS.

3. CocraBbTe ypaBHeHHe peakLuu 1,4-mosmMMepusanuy, B KoTopod ywactByeT 1000
MoJieKys1 OyTtagueHa-1,3 ¥ CTONMBKO >ke MoOJeKya wu3onpeHa. [Ipuuem B oOpa3sytorieiics
TM0JIMMEePHOM LNy perysipHO uepeyloTCsl MOHOMepHbIe 3BeHbs IUBUHWUIIA U U30TIpeHa.

4. Kakoe coziepxanve (B %) Xjopa B NPOAYKTax NPUCOeJUHEHHs XJIOPOBOZOPOZA K
W30TIPeHy:

a) TIPY MOJILHOM COOTHOILLIeHUH peareHToB 1:1;

6) npu aBykpatHOoM n36biTKe HCI?

5. [IpuBesuvTe ABa MpuMepa peakivii OpraHnyeCcKUuX CoeJUHeHU, B KOTOPBIX:
a) peoitHass C=C-cBsi3b Tipeobpa3yeTcs B ofguHapHyt0 C—C-CBsi3b;
0) AivieH MpeBpaIlaeTcs B aKeH.

6. CKO/IbKO rpaMMOB KayuyKa IOJYUMTCS M3 1 KI M30MpeHa, eC/M BbIXOJ B peakLiu
95%?
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7. Hanumure CTpyKTypHble (JOPMyJIbI BCEX HM30MepOB YIraeBOAOpoZAoB coctaBa C5HS.
HasoBure BelljecTBa COI/IaCHO MeXX/yHapOZAHON HOMEHK/IaType.

8. Ocy1iecTBUTe reHeTUUeCKYH0 11elI0UKY MpeBpallieHui:

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

9.CKO/IbKO TOHH 2-MeTunOyTaguHa-1,3 MoxkHO momyuutb u3 180 ToHH 2-MeTuOyTaHa,
eC/IM BbIXO/I MPOAYKTa cocTabisieT 89% 10 cpaBHEHUIO C TEOPEeTUUECKHUM?

KpuTtepuu oneHkH o01ue /15 pelieHHs KaueCTBeHHBIX M PaCYeTHbBIX 3a/1a4

5 6a/1oB:
BlaJieHHe  KyJbTYPOM  MBILUIEHHs; CIIOCOOHOCThIO K  0000IeHHto,  aHamu3y,
KPUTUYECKOMY OCMBIC/IEHUIO, CUCTEeMATH3alliH, TIOCTAHOBKE 1]eJiel U BBIOOpY MyTel uX
JOCTW)KEHHUs, B JIOTUMUECKOM PACCY>KAE€HWM W DeIIeHWHd HeT OLIMOOK, 3a/jaua peleHa
paryoHaIbHBIM CIIOCOO0M.

4 6anna:
B JIOTUYECKOM PACCY>KJEHHUHU U PEIIEHUH HEeT CyIIIeCTBEeHHBIX OIIMOO0K, HO 3ajiaua peleHa
HepalUoHaIbHBIM CIIOCOO0M WJ/IH JIOMYIIeHO He 6ojiee JBYX HECYIeCTBEHHBIX OLIMOOK.

3 danna:
B JIOTUYECKOM PACCY’>KIAEHUU HET CYIIeCTBeHHBIX OLIMOOK, HO [IOMYIeHa CyleCTBeHHast

2 panna:

WMEIOTCS CyII|eCTBEHHbIE OIIMOKY B IOTUUECKOM PacCyK/€HUH U B PEIIeHUH.

1 6awn:

OTCYTCTBUE OTBETA Ha 3a/laHue.

CamocrosiTenibHasA pabora
(JomaiiiHee 3afaHue)

§14, ynp.1-6

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

KoHTposiupyemble 3HaHUA: oOrpefesieHUe, KaacCU(UKaLMIO, HOMEHK/IAaTypy, CBOMCTBa,
CrocoOblI TI0/TyUeHUst U IPUMEHEHHE aJIKUHOB;

yMeHHusi: -00BSICHATh: PEaKJMOHHOW CITOCOOHOCTH OpraHWYecKUX COeJUHeHUd OT
CTPOEHUS WX MOJIeKYJ; BBITIOJIHATE XUMHUYECKHM JKCTepUMEeHT TI0 pacro3HaBaHUIO
Ba)KHEMIIINX OpPraHUYeCKUX BeleCTB, MOTYyYeHUI0 KOHKPETHBbIX BeleCTB, OTHOCSAIUXCS K
M3yUYeHHBbIM KjlacCaM COe/IHeHUH;

Bonpocs! g5 onpoca
1. MatiTe oripenenenyve ankiuHOB. KakoBa ux obijast ¢opmysna?
2. TlpuBegute romosornueckuii psin, M3 10 mnpexcraButenield Kiaacca. HazoBute
COeJJMHeHUS 110 MeXX/lyHapOJHOM HOMEHKJ/IaType.
3. BcnomHUTE OCHOBHBIE paBU/ia HOMEHK/IATYPbI /11 aJIKUHOB.
4. Kakuve BU/Ibl U30MepUU XapaKTepHbI [/ ankuHoB. Hanuirte Gpopmysibl Bcex
V30MEPOB /ISl COeIMHEHNS: CH=C-CH- CH - CH» —|CH3
CH:z
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HasoBuTe n30Mepsl 10 MeXXAyHapOJHOW HOMEHK/aType.

5. TlepeunciuTe OCHOBHBIE CIOCOOBI TIO/yYeHHs] AalKWMHOB. HamuiuTe ypaBHeHUs
XUMHUYECKUX peaKkLvi.

6. Ilepeuncivre OCHOBHBIE XMMMUECKHWe CBOMCTBA ankvHOB. Hamuimre ypaBHeHUs
XUMHUYECKUX peakLvi.

7. PacckakuTte O IIpUMEeHEeHUHU alKUHOB.

Kpurepuu oneHKH 001jue /i/isl yCTHOTO OTBeTa
Onenka «5»:

* OTBET IO/IHbIN U NPaBU/IbHBIM HA OCHOBAaHUU M3YUYeHHBIX TeOpUH;

* MaTepuas U3/0XKeH B OTpe/ie/IeHHOM JIOTUUeCKOU Moc/iej0BaTe/IbHOCTH, JTUTepPaTypPHbIM
SI3BIKOM;

* OTBET CAMOCTOSTE/TbHBIMN.

OueHka «4»:

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

* Marepual W3/I0)KEH B OIpe/le/IeHHOW JIOTMYeCKOM I10C/e[j0BaTe/lbHOCTH, TIPU 3TOM
JIOTyIl[eHbl /IBe-TPHU HeCyI[eCTBeHHble OLIMOKK, UCIpaBieHHble TI0 TpebOBaHUIO
yuuTess.

OrneHKa «3»:

* OTBeT TIOJIHBIM, HO TIPK 3TOM JIOMYyIleHa CyIleCcTBeHHasi OIMOKa WM OTBET HerloJHbIH,

HeCBSI3HbIN.
OueHka «2»:

* 1Ipy OTBeTe OOHApy)KeHO HeNOHWMaHMEe YyuallliMCsi OCHOBHOTO COZiep>KaHUusl yueOHOro
Marepvasia WM [OMyIIeHbl CyIleCTBeHHbIe OMIMOKW, KOTOpPbIe YYallMiACs He MOXKeT
WCIIPaBUTh MPU HABOJSAIIUX BOMPOCAX YUUTEIS.

OneHka «1»:
* OTCYTCTBHE OTBeTa.

@®oH/| TECTOBBIX 3a[JlaHUH [I/Isl TEKyLlero KOHTPO/iA 3HAHUH 110 TeMe:
Bblbepume 00uH npasuibHbIll 6apuaHm omeema

OTMeTbTe BO3MOXKHYHO (hopMyJTy a/IKHHOB
CH3-CH(CH3)-CH2-CH3
CH2=CH-CH(CH3)-CH3

+C7H12

C6H6

CocTaB a/IKHHOB oTpaXkaet o0mas ¢opmysia
CnH2n+2

CnH2n

+CnH2n-2

CnH2n-6

Ha3oBure ankun CH3-C=C(CH3)3
3,3-auMeTH0yTeH-2

4,4-muMeTUNOy THH-2
3,3-AUMeTUN0y THH-2

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

Ykaxure ¢popmy.ty 3,3-qumMeTnirekcusa -1
CH=C-C(CH3)2-CH2-CH3
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(CH3)2CH-C=C-CH(CH3)?2
CH=C-C(CH3)2-CH2-CH2-CH2-CH3
+CH3-CH2-CH2-CH(CH3),-C=CH

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

CH3-CH=CH-CH2-CH3

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

CH2=CH-C(CH3)=CH2

CH2=CH-C(CH3)-CH3

Kakoii Henipe/je/IbHBIN YI/IEBOJOPOJ MOXXHO MOJTyYUTh U3 1,2-Au0pomoOyTaHa
CHBr-CHBr-CH>-CH3 B peakijii €0 ClIMPTOBBIM PacTBOPOM I'M/JPOKCH/AQ Ka/ius?
+CH>=CH-CH>—CHj3;

CH =C-CHzs;

CH,= CH-CH=CHpy;

CH=C—-CH>—-CHjz;

Ko/u4ecTBO CTPYKTYpPHBIX H30MepOB C TPOWHOM XHMHUYECKOH CBS3bI0 /I/Ifl BellecTBa
CsHs

+4

3

2

1

C aMMHaYHBIM PacTBOPOM OKCH/A cepedpa B3auMo/[eiCTByeT
+0yTHH-1

OyTHH-2

OyTen-1

OyTeH-2

ITpu B3aumo/eiicTBuM OyTHHA-1 ¢ BojoM o0pa3yercs
OyTanos-1

OyTaHOJIBI

+0yTaHOH-2

OyTaHos-2

A1LjeTH/IeH B3aUMOJEHCTBYeT C Mmepeurnc/IeHHbIMH BelleCTBaMH
aMMHauHbIN pacTBOP OKCH/la cepebpa

pacTBOp MepMaHraHaTa Kaiust

OpomHasi BoJa

+TU/IPOKCH/I HATPUS

KonmuecTBo o-cBsi3eil B MoJieKysie 3-MeTH/I0yTHH-1
10

11

+12

13

Hanuiiure ypaBHeHHMs peakijuil o cxeme
C3H6 - C3H6CI2 - x -~ C3H60 - C3H80
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BEH.IECTBO X Hd3bIBadeTCA

TporiaH
TIpOIIeH
nponaszauon 1, 2
+IIpOIHH
Tabnuna 12
MeTtoauKa npoBefeHHsI KOHTPOJIA
[TapameTpbl MeTOAUKHU 3HaueHue rapamMmeTpa
[Ipenen nUTEILHOCTH BCErO0 KOHTPOJIS 15 MuHyT
[TocnenoBaTelbHOCTb BbIOOpA BOIIPOCOB CrnyuatiHas
[IpepnaraeMoe K0JMueCTBO BOIIPOCOB 5

Kpurepuu onjeHku:

-5 0a/u10B BBLICTAB/SETCS CTYJEHTY, KOTODbIM TPaBWJIbHO BBIMNOJIHSET 5 TECTOBBIX
3a/laHUl;

- 4 6as1/1a BBICTAB/ISIETCS CTY/IEHTY, €C/IU MTPaBWIBHO BBITMO/IHEHO 4 TeCTOBBIX 3a/laHUsl.

- 3 0as11a BBICTAB/ISIETCS CTY/IeHTY, eC/IM MTPaBU/ILHO BBITIOIHEHO 3 TeCTOBBIX 3alaHUs

CamocTosiTeTbHasA padoTa
(JomamiHee 3a/jaHue)

§13, ynp.1-8
3ajgaHusa A1 CAaMOKOHTPOJISA

1. PaccuuTaiiTe 00beM BO37yXa, HEOOXOJUMBIH [7Is1 CKUraHMs 6 J1 atieTrieHa (00beMHast 10715
Kucopoza B Bo3ayxe 20%)
2. I1pu rioiHOM THUApPOU3e CMecH Kapbu/ia Kanbius U KapOuia amoMUHUs 00pa3yeTcs cMech
ra30B C OTHOCUTE/IbHOM TVIOTHOCTRIO TI0 BoziopoAy paBHO# 10. Onpezsiesiite 00beMHbIE AOTH
ra3oB B oOpa3ytoiijeiics cmecu (B %).
Tema 2.8. ApeHbl
KonTpommpyemblie kKoMnoHeHThI: Yi; B2; B3, OK 1, OK2, OK 4, OK 7, JIPo 4, JIPo 5,
JIPo 7, JIPo 9, JIPo 12
KoHTposiupyemble 3HaHUs: OTpejiesieHre, KaacCU(PUKalMs, HOMeHK/IaTypa, CBOMCTBa,
CrocoObI TIOSTyUeHUsI U TIPUMeHeHHe apeHoB;
YMeHHUs: -O0bsACHATh: PEAKI[MOHHYI0 CIIOCOOHOCTb OpPraHWYEeCKUX COeJIWHEHUH B
3aBUCUMOCTM OT CTPOEHUS] MX MOJIeKYyJl; BBIMOMHATb XWMHAYECKUN SKCIIepUMEHT 10
pacrio3HaBaHUIO BaKHEUIITMX OpraHUUeCKUX BeIlleCTB.

Bonpocs! A5 onpoca

1. MatiTe oripenenenye apeHoB. KakoBa ux obias ¢opmysa?

2. IMpuBeuTe TOMOJIOTMUECKUH Psif Kiacca. Ha3oBUTe coeiMHEHUs 110 MeX/yHapOJHON
HOMEHKJIaType.

3. PacckaxuTe O pasBUTMM IIpeficTaB/ieHHWH O crpoeHun OeH3osna. CoBpeMeHHble
rpeZicTaB/ieHUss 00 S7eKTPOHHOM M TIPOCTPAaHCTBEHHOM CTpoeHnu OeH3osa. OOpasoBaHue
apoMaTU4eCKOM TT-CUCTeMBbI

3. HomeHksaTypa AJisi Au3aMelljeHHbIX NPOU3BO/HBIX OeH30/1a: opmo-, Mema-, napa-
pacrioyioykeHre 3aMeCTUTe I .
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5. TlepeurciviTe OCHOBHBIe CIOCOOBI TO/yueHUsl ajaKeHOB. Hamuimre ypaBHeHHs
XUMUUECKUX peakiiuii. [Ipupo/iHbie MCTOUYHUKY apOMaTUUeCKUX yTeBOJ0pO/IoB. ApoMaTu3alius
aJIKaHOB U LIUK/I0a/IKaHOB. AJIKW/IMpOBaHue OeH3071a

6. XyvMuueckue CBOMCTBa apeHOB. [IpuMephl peakiivii 371eKTPOGUIBHOTO 3aMelleHUs:
rajioreHUpoOBaHWe, aJKWIUpoBaHWe (KaTanu3atopbl  ®Ppupens—Kpadrca), HUTpOBaHMe,
cy/ib(rpoBaHuUe.

7. Peakuyy THAPUPOBaHUS 1 TIPUCOeAMHEHUS XIopa K OeH30:y.

8. OcobeHHOCTH XMMHUECKUX CBOWCTB TOMOJIOTOB OeH30/1a. B3aumHOe BivsiHME aTOMOB

Ha NpYMepe roMoJ/I0roB apeHoB. OpreHTalus B peakLiisaX 3/1eKTPOQUIbHOTO 3aMellleHus.

Opuentantsl I v II popa.

9. PacckakuTe 0 MpYMeHeHHH alKeHOB.

KpuTtepuu oneHKH 001jue /11 yCTHOT'O OTBeTa
OueHka «5»:

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

* MaTepuas U3/I0)KeH B OTpe/ie/IeHHOM JIOTUUeCcKOoU 1Moc/iejoBaTe/IbHOCTU, JTUTePaTyPHbIM
SI3BIKOM;

* OTBET CAMOCTOSTe/TbHBIMN.

OneHKa «4»:

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

* MaTepuaa W3/0KEH B OIpe/e/NeHHOW JIOTMYeCKOW I0C/ie[j0BaTe/IbHOCTH, TIPU 3TOM
JIOTyI[eHbl /IBe-TPU HECYI|eCTBeHHble OLIMOKH, HCIpaBJeHHbIe TI0 TpeOOBaHMIO
yuuTersi.

OneHka «3»:

* OTBET TIOJHBIM, HO TIPH 3TOM JOIYyIeHa CyI[eCTBeHHasi OLIMOKa WM OTBET HerlOJTHBIH,

HECBSI3HbIM.
OrneHKa «2»:

* MIPY OTBeTe OOHApY)KeHO HENOHWMAaHMWEe YyuallliMCSl OCHOBHOT'O COZIEp)KaHUsl yueOHOro
MaTepHajia WIH JOMYIIeHbl CYIIeCTBeHHble OIMMOKH, KOTOpble YYaIluics He MOXKeT
WCTIPaBUTD TIPU HABOZSIIIUX BOMPOCAX YUUTEJIS.

Onenka «1»:
* OTCYTCTBHE OTBeTA.

IlpakTHueckasi padoTa.
CaoiicTBa 6eH30/1a (MHCTPYKLMS TI0 BBITIOJTHEHUIO Ha CTp. 286).

Llesb: ucceioBaTh Ha MPaKTHKe CBOMCTBA OeH30/a.
KpuTtepuu oneHKH 001ue A/ BbITIO/THEHUS] MPAKTHYECKOH PadoThI

5 6a/oB:

paboTa BbINOJ/IHEHA MOJTHOCTHIO U TTPABU/IBHO, C/le/iaHbl TIPaBU/IbHbIE HAaOJTFO/IeH s U BBIBO/IBI;
9KCIIePUMEHT OCYIIIeCTB/IEH T0 TUIaHy C yUeTOM TeXHHWKH 0e30macHOCTH W TpaBuU/ paboThI C
BelllecTBaMH U 000py/j0BaHKEM;

TIPOSiB/IEHbI OPTraHU3alOHHO-TPY/JOBbIe YMeHHs (IO//1epKUBAIOTCS YMCTOTa paboyero mMecra
TIOPSI/IOK Ha CTOJIe, 5KOHOMHO UCII0JIb3YOTCS PEAKTUBBI).

4 6anna:

paboTa BbINOJTHEHA TPaBU/IbHO, CZe/aHbl MpaBUIbHbIe HAaOJIOeHUs] U BBIBO/bI, HO TPH 3TOM
JKCIIePUMEHT TIPOBeJIeH He TIOJTHOCTBhI0 WM JIOMYIIieHbl HecyljeCTBeHHbIe OIMOKM B paboTe
BelllecTBaMU U 000py/J0BaHHEM

3 dasna:
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paboTa BBITIOJIHEHA TMPAaBUIBHO He MeHee YeM HarloJIOBUHY WJ/IM [IOTYyIIeHa CyIeCTBeHHast
ommbKa B X0/l IKCIeprMeHTa, B 00bsCHEHNH, B 0(OpM/IeHUH PaboThI, B COOMIO/IEHNH TIPABUIT
TeXHUKH 0e30MacHOCTH TIpU paboTe C BelecTBaMd M 000pyI0BaHHEM, KOTOpasi MCITPABJISETCS
10 TpeOOBAHUIO YUUTEJIS.

2 6anna:

JonyieHsl Be (1 Oosiee) CyljecTBeHHbIe OLIMOKK B XOZe JKCIeprMeHTa, B OOBSICHEHWH, B
opopmnenun paboThl, B COO/IOJEHWM TIPaBWJI TeXHWUKH 0Oe30macHOCTH Tpu  paboTe ¢
BeIlleCTBaMH U 000py/I0BaHHEM, KOTOPbIE YUaIl[UiiCsl He MOXKET UCIIPaBUTD Aake 10 TpeOOBaHUIO
YUUTEJISI.

1 6as1: paboTa He BBHITIOJIHEHA, Y YYalllerocst OTCYTCTBYIOT SKCTIepUMeHTabHbIe YMeHHsI.

@oHJ TeCTOBBIX 3a/JaHUI /IA TEKYIero KOHTPOJIsi 3HAaHHH 10 TeMe:
Bbibepume 00uH npasuibHbIll 8apuaHm omeema

IlpeacTaBUTEIeM rOMOJIOTHYECKOT0 psijia 0eH30/1a AB/IAETCS:
+TO/Iyo]

denon

CTHUPO

MeTaHOJI

ToJiyo/1 AB/IAETCA NPeJCTAaBUTE/IEM FOMO/IOTHUECKOr0 Psa:
(dbeHona

MeTaHo/Ia

+0eH30/1a

CTUpO/IA

Kakoe 13 BeljeCcTB He BCTYNaeT B PeaKkMio C PAaCTBOPOM NepMaHraHara Kaaus?
TOJTYOJT

+0eH30/1

0 - KCHUJION

IT - KCHJIOJI

I'omos10ramu ABIAIOTCA:
9TaH U 3TUI0EH30/1
LUK/I00eH30/1 ¥ TOTyOJT
+0€eH30/1 ¥ TOMyOJT
MeTU/10eH30/1 U MeTaHOJI

BemjectBo, ¢popmysa keroporo CsHs - CH = CH>
+BUHUIOEH30

CTHPOJ

OeH3UMITUN

dheHunITUIEH

B kako# 13 nepeuncIeHHBIX peaknuii o0pa3yercs OpomoOeH30.1?
Ce¢Hs + Br, —

CeHiz + Bro —"

+C6H6 + Brz —KaTa/jiM3aTop

C7Hs + Br, —
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Kakoe BelecTBO SIB/ISIeTCSI KOHEYHBIM MPOYKTOM L{eNOYKH MpeBpalieHui
1,6 — quxmoprekcad —Na -, A —PL300C _, B B2 _, (C?

+O6pombeH30/1

OGpomTosyos

2,4,6 — TpubpomMbeH30

2,4,6 — TpUOPOMTOTYOJT

O/1eKTpoHHBIE 00/1aKa B 0eH30/IbHOM KOJIbIie
SP - rubpuan30BaHbI

SP3 - ruOpUIN30BaHbI

+SP> - rubpuM30BaHbI

He ru0puan30BaHbI

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

4
3
+2
1
Taomuna 13
MeToauKa npoBefeHHs KOHTPOJIA
[TapameTpbl METOUKH 3HayeHue rapameTpa
[Ipegen aUTEILHOCTH BCETO KOHTPOJIS 15 MUHYT
IToc/ieoBaTeIbHOCTL BEIOOPA BOMPOCOB CryyaiiHas
[IpesiaraeMoe KOJIMUeCTBO BOIIPOCOB 5

Kpurepumu orjeHku:

-5 0a/UIOB BBICTABJISIETCS CTYAEHTY, KOTOPBIM TIPaBUBHO BBITIONHSET 5 TECTOBBIX
3a/laHUl;

- 4 6aJ1a BBICTABJISIETCS CTY/IEHTY, €C/TH MPABW/ILHO BBITIOJTHEHO 4 TECTOBBIX 3a/|aHMSI.

- 3 6a/1a BLICTAB/ISIETCS CTY/IEHTY, €C/TU MPABU/ILHO BBITIOJHEHO 3 TECTOBBIX 3aJaHMUSI

CamocTosTesTbHasA padoTa
(JomamiHee 3a/jaHue)

§16, ynp.1-9
3ajgaHusa A CAMOKOHTPOJISA

1. Yemy paBHO 4MC/I0 HETUOPHUIHBIX P — 37IEKTPOHOB, 00pa3yrOIMX eJUHYIO Tt — 3JIEKTPOHHYIO
CHCTeMY apoMaTHyiecKoro siipa B beHsose?

2. UeMy paBHO UHMCJIO O — CBSI3ed B MoJieKyJie OeH3os1a?

3. YKaXuTe UYUC/IO 3/eKTPOHHBIX Iap, oOpasyrolux ejuHOoe T — 3/1eKTPOHHOe 00/1ako B
MoJIeKyJ/ie apoMaTUUecKoro yrjieBo/ioposia HadTaauHa.

4. CKOJIbKO BCero T — cBs3eil B MoJieKkyJ/ie 6eH30/1a?

5. Pe3ynbTar B3aMMO/,eMCTBUS JIETKOKUIISALEH, HepaCTBOPYMOM B BOJZle OPraHUUeCKOU XUKOCTH
C HEeKOTOPBbIM MPOCTHIM BeL[eCTBOM 3aBUCHUT OT yC/IOBUM MpOBeJeHUs: 1) ecyid MCIO/b30BaTh
KaTa/ln3aTop, TO O/IHUM U3 TIPOJYKTOB PeakIuy sIB/sIeTcs ra3, 00pasyromuii Oenblii 0cafjoK mpH
TIPOMYCKaHUM uepe3 pacTBOp HUTpaTa cepebpa; 2) Eciu B3aumojieiicTBUe UAET Ha CBETY, TO
MIPOUCXOJUT peakLys NpucoefrHeHns. Kakas 3T0 KUAKOCTb M Kakoe MPOCTOe BelleCcTBO C Her
pearvpoBasio?
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6. Kapbuj kanbiyst 06pabaThiBatOT BOJOM, BBIE/ISIOLIMICS Ta3 MPOIMYCKaoT Hajl packaieHHbIM
AKTMBUPOBAHHBEIM yr/iéM. [To/ryueHHY 0 XKUAKOCTh HarpeBatoT g0 60°C B MPUCYTCTBHU CMeCH
KOHI[eHTPHPOBAHHOM CEepHOM M a30THOM KHUCJIOT 10 00pa30BaHMsI BEIleCTBa C 3arlaXOM T'OPbKOT0
MUHJaMd. YKaXWTe YMCI0 aTroMOB B (DOpPMyJ/IbHOW e[UHHLe KOHEUHOro OpraHh4yecKoro
MIPOJYKTa.

7. MaccoBasg pmosis yriaepoza B yriieBogopoze paBHa 92%. OTHOCUTe/bHAsS IIJIOTHOCTh I1apoB
3TOr0 BelllecTBa 10 Bo/opoAy paBHa 39. OnpejenuTe MoJieKy/spHYI0 (hOPMYJ/Ty 3TOTO BelljeCTBa.
B oTBeTe 3anuiurTe Ha3BaHue BellleCTBa.

8. Apomaruueckuit yrieBogopos cocrtaBa CgHio mpu okucienun KMmOs He BbifesisieT
YIIeKAC/IOTO Tasa, a Mpu OpoMMpPOBaHMM B TIPUCYTCTBUM JKeje3a /IaéT eJWHCTBEHHOEe
MoHoOpomIipon3BoiHOe. Ha3oBuTe yryieBoJ0poJ; WM TpPUBEJUTE YpPaBHEHHUs TMPOUCXOASIIUX
peakLyi.

9. M3 sTunbeH30/ma CUHTE3UPYHTE BCe XI0POEeH30MHbIe KUC/IOTHI.

10. Wcrmonb3ys TIpaBWIO  OpHEHTAl[MW, TIOJiyuuTe w3 0OeH3o/a BCe  HW30MEpHBIe
HUTPOOPOMOEH30/IbI.

Tema 2.9. Ilpupo/jHbie HCTOUHUKH YIJIEBO/0OPO/I0B
KonTpo/mpyemble kKoMnoHeHTh!: Y7 ; B2; B3, OK 1, OK2, OK 4, OK 7, JIPo 4, JIPo 5,
JIPo 7, JIPo 9, JIPo 12

KoHTpo/impyeMble 3HaHMA: -TIPUPO/HbIe UICTOYHUKH YI/IEBOZOPO/OB U CIIOCOOBI MX
riepepabOTKU;

- Bell|eCTBa U MaTepuaJbl, IIMPOKO UCTIO/Ib3yeMble B [IPAKTUKE: YIVIEBOLOPO/bI;

YMEeHHUS: -OCYILLeCTB/IATb CaMOCTOSITe/IbHbIN TOWCK XUMHUeCKOW WH(OpMaLuu C
VICII0/Ib30BaHMEM Pa3/IMUHBbIX WUCTOUHUKOB (CIIPABOYHBIX, HAYYHBIX M HAYYHO-IIOMYJ/IIPHBIX
W3JIaHUM, KOMITBIOTEPHbIX 0a3  [aHHBIX, pecypcoB VIHTepHeTa); HCII0/b30BaTh
KOMITbIOTEpHbIE TEXHOJIOTHU Jiisi 00paboTKY U repefiaud XUMUYeCKOW MHGOpMaLMU U ee
TrpeJ/iCTaB/eHUs B pa3/M4HbIX (popmax;

-HACIO/b30BaTh MPHOOpeTeHHbIe 3HAHUS Y YMEHUsl B MPAKTUYECKOW /1esITelTbHOCTH U
MOBCE/IHEBHOM >KHU3HU:

[/l TIOHMMaHWsl T/00anbHBIX MpobseM, CTOSIIMX Tiepes Uei0BeYeCTBOM:
9KOJIOTMYEeCKUX, SHEePreTUYeCKUX U CbIPbeBbIX.

Bonpocs! j15 onpoca

1. Haxoxzenwe B mpupofe, coctaB U (¢u3nueckrde cBoilicTBa He(pTu. TomimMBHO-
5HepreTuyeckoe 3HaueHue HeTu.

2. IpombIiiinieHHasi iepepaboTka HedTH. PekTrdukaiys HeTh, OCHOBHbIe (hpaKkIUU ee
pasjesieHus, UX UCI0/Ib30BaHuUe.

3. BropuuHas miepepaboTka HedTenpoAyKToB. PekTudukanms MasyTa TIpu
YMEHBLIEeHHOM /IaB/IeHUHU.

4. KpekuHr HedrerpoayKkToB. PasmuHbie BU/bI KpeKuHTa, paboTsl B.I'. IllyxoBa.

5. MNM3omepusanus ankaHOB. AJIKWIMpPOBaHUEe  Helpefe/bHbIX  YIJIeBOLOPOZOB.
PudopmuHr HepTENpoAyKTOB.

6. KauectBo aBTOMOOMIBHOTO TOTIIMBA. OKTaHOBOE UHCJIO.

7. IlpupopHbli M TONyTHBIM He(dTsHOM ra3. CpaBHeHMe cCOCTaBa IIPUPOJHOTO U
TMOMYTHOT'O ra30B, UX MPaKTUYeCKOoe UCII0/Ib30BaHNe

8. KameHHbI1 yronb. OCHOBHble HamnpaB/eHUs MCIO/Ab30BaHUSI KaMEHHOro YIJIS.
KokcoBaHue KaMeHHOrO YIVI, BaKHeHlllMe TMpOAYKTbl 3TOr0 Iporecca: KOKC,
KaMeHHOYT0JIbHasi CM0J1a, HaZICMOJIbHAs BOJA.
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9. CoenviHeHus1, BbljiefisieMble U3 KaMEHHOYTOJIbHOW CMOJIbL. [IpoiyKThI, oyuaemble U3
Ha/ICMOJIbHOU BOJIbI.

KpuTtepuu onjeHKH 001ue /1A YCTHOTO OTBeTa
OueHka «5»:

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

* MaTepuas U3/0KeH B OIpeie/IeHHOM JIOTUUeCKOU 10C/1ej0BaTe/IbHOCTH, JIUTePaTypPHbIM
SI3BIKOM;

* OTBET CAMOCTOSATE/IbHBIN.

Onenka «4»:

* OTBET IO/IHbIN U NPaBU/IbHBIM HA OCHOBAaHUU M3YUYeHHBIX TeOpUH;

* MaTepuas W3/I0KEH B OIpe/e/leHHOW JIOTMYeCKOM I0C/ie[j0BaTe/IbHOCTH, TIPU 3TOM
JOTyI[eHbl /IBe-TPH HeCYI|eCTBeHHble OIIMOKK, WCIpaBJeHHble TI0 TpeOOBaHUIO
yuuTers.

OueHka «3»:

* OTBET TIOJHbIM, HO TIPH 3TOM JOIYyIeHa CyIeCTBeHHasi OIMOKa WM OTBET HerlOJTHBIH,

HEeCBSI3HBIN.
OrneHKa «2»:

* MIpY OTBeTe OOHApy)KeHO HENOHWMaHMWEe YuallliMCSI OCHOBHOT'O COZep)KaHUsl yueOHOro
MaTepHasia WIH JOMYyIIeHbl CyIleCTBeHHble OIMMOKH, KOTOpble YYalluics He MOXKeT
WCIIPaBUTh MPH HABOJSAIINX BOTIPOCAX YUUTEIS.

Onenka «1»:
* OTCYTCTBHE OTBeTa.

KoHTpo/ibHasi paboTa 1o TeMe «Yr1eBo/J0OpPOAbI»
Bapmuanr 1

1 3da/laHHe. Y cTaHOBUTE COOTBETCTBUE MeXay (,bOpM)//lOlj eeuwecmeda u e2co Ha3eaHuem.

A) CH=C-CH2-CH3; 1) 6yTen-2
b) CH3-CH2-CH2- CH2-CH3 2) 6yTun-1
B) CH3-CH=CH2 3) neHTaH
I') CH2=CH2. 4) s5TeH

5) nporneH

2 3apanue. CooTHecUTe:

Iousimus: A. moHomep b) crenens nonuMepusauyu B) cTpyKTypHOe 3BeHO

OnpeodeneHus 1) BICOKOMOJIEKYJ/ISIPHOe COeJUHeHMe, T0/IyYeHHOe B peakLvy MojiiMepu3aliuu 2)
MOBTOPSIIOLIASICST ~ [pylmna aTroMOB B MakpoOMoJieKy/je  [rojdMepa 3)  MCXOZJHOe
HH3KOMOJIeKY/ISIpHOe COe/IMHeHre, co/leprKalliee KpaTHble CBSI3U 4) UMC/I0 CTPYKTYPHBIX 3BeHbEB
B MOJIEKyJle [o/IMMepa

3 3apanue: BbibepuTe MPaBUIbHBINA OTBET

1. BemjectBa CH3-CH=CH2 u CH2=CH-CH2-CH3 siBisifoTCsI: a) u3omMepamu; 0) roMosioramu;
B) u300apamu; ') U30TOMaMHU

2. OtaH, B OT/IMUMe OT aleTWieHa: a) obeciBeurBaeT OpPOMHYIO BoAy; 0) He obecijBeurBaeT
OpPOMHYIO BOZY; B) TTOJTUMEPHU3YETCS., T') TOPUT

3. XapakTepHble /il aJKEHOB peakl[MM - 3TO peakUWu a) 3amellleHusi; 0) pasio)keHUs; B)
TIpUCOeIUHEeHusT; T) oOMeHa

4. Kakoii ob11je#t popmysie cootBeTcTByeT neHTUH-1: a) CnH2n 6) CnH2n-6 B) CnH2n+2

r) CnH2n-2

5. MoHOMepoM /ij1s TIOSTyYeHus TIoJMaTHIeHa siByisieTcst a) CH2=CH2 6) CH3-CH3

B) CH3-CH=CH2 r) CH=CH

6. [Be T-CBSI3W COZIEP>KUTCSI B MOJIeKyJIe a) 3TeHa 6) OyTeHa B) 3TMHA I')[TOJIU3TH/IEHA .
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7. OCHOBHBIM MCTOUHHKOM MeTaHa sIB/isieTcs a) HeTh 0) MPUPOJHBIN ra3 B) yrob TI') CUHTE3-
ras

8. I'maparauus - 3TO a) MpUcoeAHeHVe BOABI 0) MprcoeArHeHWe BOOPO/A B) TIPUCOeJUHEHHE
TUIPaToB T') OTLLeTJIeHHe BO/IbI

9. lecsiThili Mpe/ICTaBUTE/Th Psifia alTKAaHOB HA3bIBAeTCSI: a) OKTaH; 0) HOHaH; B) [ieKaH; I') TelTaH
4 3apanme. Hamuiure CTPyKTypHYyO ¢dopmyny 2,5-aumetrurekceHa-3. CocTaBbTe (DOPMYJIbI
OJIHOTO TOMOJIOTa ¥ OZJHOT'O M30Mepa 3TOr0 BelleCTBa U Ha30BUTE UX.

5 3aganue. Hanuivre ypaBHeHUs peakliii

a) XJIOpUPOBaHMsSI 3TeHa 0) ropeHus IPOMMHA B) TUAPUPOBaHUs OyTaaueHa-1,3

Bapuanr 2
1 3agauue: CooTHOCUTE
Hasesanue peakyuu: A) ruapatauus b) ruaprupoBanue B) geruaparaius
I') ropenue
CywjHocmb npoyecca: 1) npucoeiiHeHre MOJIEKYJI Ta/loreHa.
2) TipucoefuHEHWe MOJIEKy/a BOJOpojAa 3) TpUcOoeAUHEHWe MOJIeKy/a BOJbl 4) OTIlerseHue
MOJIEKYy/7l BOZOPOZA 5) OTLIelIeHue MOJIeKyJl BOZbl 6) B3aMMOZJEeNCTBHE C KUCIOPOZOM 7)
obpa3oBaHMe ITOTMMEPOB
2 3apanue. Halijute ypaBHeHUs], KOTOpble OTpa)katoT rpouecc A) ropeHust b) nomimepusanuu
B) kpekuHra
1) C8H18 - C4H10 + C4H8 2) nC2H4 - (-CH2-CH2-)n
3) CH4 + 202 - C02 +2H20 4) C8HI8 - 8C + 9H2
3 3ajjaHme: BbIOEpUTE MPABU/IBHBINA OTBET
1. Kak oT/iMuuTh aljeTu/ieH OT MeTaHa
a) 1o crocobHOCTH 0beciBeurBaTh OPOMHYIO BOy 0) TOpeTh GeCIIBETHBIM IJIaMeHEM
B) 00pa30BbIBaTh B3PLIBOOTIACHKIE CMECH C BO3/[yXOM T') pa3/iaraTbCsl IPY HarpeBaHUH
2. B oT/iume OT a/KaHOB [i/1sl a/IKEHOB HanOoJiee XapaKTepPHbI peakL[uu
a) oTIIeryIeHus:  0) TMPUCOeIMHEHUS B) 3aMeIIeHH s T') TOPeHUsT
3. O6iias hopmyJ/ia aTKUHOB
a) CnH2nm+2 6) CmH2n B) CnmH2n-2 1) CnH2m-6
4. CaMbll pacripOoCTpPaHEHHBIN B IPUPO/E YI/IeBOJOPO,
a) Oytan 0) Ma3yT B) MeTaH T) aljeTU/IeH
5. C KakuM Bell|eCTBOM He Oy/1eT B3aMMO/IeliCTBOBaTh XJIOPOBOJOPO/]
a) c mporieHOM  0) C MeTaHOM  B) C al[eTU/IeHOM r) ¢ OyTagrieHOM
6. OTaH obpa3yeTcs U3 3TeHa B peaki[iu
a) U3omMepu3aluy 0) TOMMepHU3alid  B) TUAPUPOBAHUS T) €TUPUPOBaHUS.
7. LlMK/0mporiaH U MpoTieH- 3TO: a) paJuKaibl; 0) U30Mephl;  B); TOMOJIOTH T) a//IOTPOITHBIE
BU/IOU3MEHEeHUSI.
8. K npeie/TbHBIM yTI€BO/IOPOAaM OTHOCUTCS a) OeH30/1 0) 3TW/IeH B) 3TaH T) alleTH/IeH
9. /IBe [BOMHBIE CBSI3U COZEPXKATCS B MOJIeKy/ie a) Kayuyka 0) OyTasueHa B) I[MK/IOMpOIIaHA
r) aljeTuiIeHa
4 3apanue. Hanmimre gopmyny: 3-metunneHTHH-1. Hanuimmre ¢opMysibl ByX rOMOJIOTOB U
oziHOro usomepa. Ha3zoBure ux.
5 3apanue. Hanvinvre ypaBHeHUsI peakLvii: a) TOpeHHs mporaHa 0) THApPUPOBaHUS 3THHA B)
XJIOpDUPOBAHMUS MporeHa-1.

KpuTtepuu oneHkH o01ue A1 NMCbMEHHONH KOHTPOILHOM PadoThI
Onenka «5»:
*OTBET TOJIHBIN U MPABWILHBIN, BO3MO>KHA HECYI[eCTBeHHasl OIMOKa.
OneHka «4»:
*OTBET HETIO/THBIN WK JI0MYII[eHO He Oosiee IBYX HECYIIIeCTBEHHBIX OIIHUOOK.
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Onenka «3»:
*paboTa BBHITMO/IHEHA He MeHee ueM HaroJI0BUHY, [0MyIlleHa OjHa CyI[eCTBeHHasi OIrioKa 1
TIPY 9TOM /[Be-TPU HECYII|eCTBEHHbIE.
OueHka «2»:
epaboTa BBLIMO/IHEHA MeHee UeM HAarloJI0BUHY WA COJIEP)KUT HECKOJIbKO CYIIeCTBEHHBIX
OILLMOOK.
Onenka «1»:
*paboTa He BBITIOJTHEHA.

CamocrosiTenibHasA pabora
(JomariiHee 3a/jaHKe)

§10, ynp.1-11
TBopuecKue 3alaHUs Ha ZIOM TI0 BBIOOPY 00yUaroIuxcst

1. Ha ocHOBe JOTIO/THUTENBHBIX UCTOUHHUKOB MH(MOPMaLUH, TTOITOTOBbTe COODIeHre Ha
TeMy:
«DHepreTtuueckue pecypcbl P®. Kom0ruueckuil acreKT UX UCI0J/Ib30BaHUSI»

2.«/cionb3oBaTh He(PTb B KauecTBe TOMJIMBA — 3TO BCE PAaBHO, UTO TOMWUTH I€Yb
accurHausmu!» I.1.MeHenees.

[JaiiTe pa3BepHYTHIN, [JOKa3aTe/lbHbIM C TOYKM 3peHHs XWMUU OTBET Ha BOIPOC:
«CripaBe/i/IMBO /1M YTBePKJeHre BeJIMKOT0 yUeHOoro?»

3. IToAroTOBBTE 3/IEKTPOHHBIE MTPe3eHTaluH K 000011[al01[eMy YPOKY Ha TEMBI:
«HedTb: criocobr! ee mepepabOTKH»

«HedTenpoyKThl ¥ UX UCTIOIb30BaHUE»

«KaMeHHBI! yronb - Cblpbe  XMMHUYeCKOMH MPOMBILLITIEHHOCTH»

«[IpupoaHbIY ¥ NOMYTHBIN HEPTSIHOM ra3bl — IPUPOHbIE UCTOYHUKU Y

Tema 2.9. I'uApoKCH/IbHBIE COeJUHEHUS
KonTpo/mpyemble koMnoHeHTs!: Y7 ; B2; B3, OK 1, OK2, OK 4, OK 7, JIPo 4, JIPo 5,
JIPo 7, JIPo 9, JIPo 12
KoHTposiupyemble 3HaHUs: OmpejiesieHre, KaacCU(UKalys, HOMEHK/IaTypa, CBOMCTBa,
CrocoObl TIO/TyYeHMsT U IPUMEHEHHEe CITUPTOB;
- BellleCTBa YW MaTepuasbl, IIMPOKO UCIIO/Nb3yeMble B MpakTUKe: (eHO0J, MeTaHO,
3TaHOJI, STUJIEHTJTUKO/Ib, TJIUL[€PUH.

yMeHHUsI: -O0bsSCHSITh: PEaKLMOHHYI0 CIOCOOHOCTh OPraHUYeCKUX COeIUHEHWMH OT
CTPOEHUS] HUX MOJIeKYJI; BBIMOJHATb XUMMYECKHUM SKCIepUMeHT TI0 pacrio3HaBaHUIO
Ba)KHEMIIINX OPraHUYeCKUX BeleCTB, MOTYyYeHUI0 KOHKPETHBbIX BelleCTB, OTHOCSAIIUXCS K
M3yUeHHBIM KjlaccaM COe/JMHEeHUH;

Bonpocs! jjisi onpoca

1. datite onpenenenue ciuptoB. KakoBa ux obias popmyna?

2. Crpoenve u kjaccupukauusi cnvpTtoB. Knaccudukanusi CnvpToB IO TUIY
YIJIEBOZIOPOAHOIO PaJivKasa, YUACIy THPOKCUIbHBIX TPYMIT U TUITYy aToMa yrjepoza, CBI3aHHOT0
C TUJPOKCU/IbHOW IPYNIION.

3. DNIeKTPOHHOE U TIPOCTPaHCTBEHHOE CTPOeHUe TMPOKCUIBbHOW IPyNIbL.
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4. BnusHWe CTpOEHWs] CIUPTOB Ha MX (U3HWYecKue CBOMCTBAa. MeXMoneKysisipHas
BOJIOpPO/Has CBA3b.

5. Tomosornueckuii psii TpefielbHbIX OJHOATOMHBIX CIHUPTOB. M3omepusi u
HOMEHKJIaTypa aJIKaHOJIOB, MX 001jast hopmyiia.

6. XuMuuecKrWe CBOWMCTBa ajKaHOMOB. PeaklMOHHasi CrOCOOHOCTh TIpefebHbIX
OIHOATOMHBIX cnUpTOB. (CpaBHeHHEe KHCIOTHO-OCHOBHBIX CBOWCTB OpraHHYecKux U
HeopraHuYecKux coeAuHeHul, copepykaiiux OH-rpyry: KWUCIOT, OCHOBaHUM, aM(OTepHBIX
coeIMHeHU (BO/bI, CITUPTOB).

7. Peakiiuy, TIOATBepsKJatoll[ie KUC/IOTHbIe CBOMCTBA CIMPTOB. PeakiuM 3aMelljeHus
TUAPOKCUILHOM TPYTIIIBI.

8. MexmorneKy/isipHasi ieru/ipaTaliysi CIIMPTOB, yC/I0BUs 06pa30BaHus MPOCTHIX 3(HPOB.

9. CnoxHblie 3¢Mpbl HEOPraHUYeCKUX U OPraHUYecKuX KUC/IOT, Peakiiuu 3TepudrKalvu.
Oxuc/ieHre U OKUC/IUTeIbHOE [IeruipUpoBaHye CIIMpPTOB.

10. Crioco0Obl TOy4YeHUs1 CUPTOB. ['MpO/N3 rajioreHasKaHoB. ['Wpartaljus aJKeHOB,
yCJIOBUS ee MpoBeJieHust. BocctaHOBIeHe KapOOHUIBHBIX COeMHEHUM.

11. OtgesnbHbBIE TIPEACTAaBUTENN allKaHOJIOB. MeTaHos1, ero NpOMBILLJIEHHOE M0J/IyYeHre U
TpUMeHeHWe B TPOMBILUIEHHOCTU. buosornyeckoe felictBue MeTaHosa. Crnenudurueckue
CTIOCOOBI MOJTYYeHUsI STUIOBOTO criipTa. ®U3MO0IOrHuecKoe JeiCTBIe ITaHoJIa.

12. MHoroaToMHble CIUPTHI. V30Mepusi U HOMEHKJ/aTypa MpeJiCcTaBUTeNel [BYyX- U
TPEXaTOMHBIX CITUPTOB. OCOOEHHOCTH XWUMMUECKHUX CBOMCTB MHOTOAaTOMHBIX CITUPTOB, WX
KauecTBeHHOe oOHapy>keHue. OT/ie/IbHbIe MPe/ICTaBUTENH: ITUIEHIJIUKOJIb, TJIULePUH, CII0CO0bI
UX T0JIy4YeHus], TIpakKTUYecKoe TipuMeHeHue.

13. ®eHos. DNEKTPOHHOE W TMPOCTPAHCTBEHHOe cTpoeHue (deHomna. B3auMHoe BausHUE
apoMaTUueCcKoro KoJiblia U TUAPOKCUIbHOW TPYIIIIBI.

14. Xumuueckue CBOMCTBa (hbeHo/sa KaK (YyHKUMS ero XWMHAYeCKOro CTPOeHMUs.
bpomupoBaHue ¢eHona (kKauecTBeHHasi peakiius), HUTpPOBaHHe (TIMKPUHOBas KUCJIOTa, ee
CBO¥iCTBA U rpuMeHeHure). O6pa3oBaHKe OKpalleHHbIX KOMILJIEKCOB ¢ MOHOM Fe3'.

15. [IpumeHenue ¢eHona. ITonyueHue geHosna B MPOMBILIEHHOCTH.

16. TTonmyuenue 3TaHOMa OPOKEHUEM TJTFOKO3bI U TUZpaTalvel STHUIeHa.

Kpurepuu oneHKH 001ue /i/isi yCTHOTO 0TBeTa
Oneska «5»:

* OTBeT IMOJIHbIM Y NTPaBU/IbHBIM HA OCHOBAaHWHU M3YUY€HHBIX TeOPUl;

* MaTepuas U3/0)KeH B OIpe/ie/IeHHOM JIOTUUeCKOU 10C/Iej0BaTe/IbHOCTH, JIUTepaTypPHbIM
SI3bIKOM;

* OTBET CAMOCTOSATE/IbHBIN.

Onenka «4»:

* OTBET MOJIHbIM U NPaBU/IbHBIM HA OCHOBAaHUU M3YUYEeHHBIX TeOpUH;

* Marepvas HW3/I0OKeH B OIpe/e/leHHON JIOTMYeCKOM TMOoc/iefjoBaTe/IbHOCTH, TPU 3TOM
JIOTyll[eHbl /IBe-TPYU HeCyll|eCTBeHHble OLIMOKM, UCIpaBieHHble 10 TpeboBaHUIO
yuuTess.

Onenka «3»:

* OTBeT IIOJIHBIM, HO TIPK 3TOM [IOMyIlleHa CyIIeCTBeHHasi OIMOKa WM OTBET HerloJHbIH,

HeCBSI3HbIN.
OneHka «2»:

* 1pu OTBeTe OOHApy)KeHO HeNOHWMaHMe YyuallliMCsi OCHOBHOTO COZiep>KaHusi yueOHOro
Marepvasna WM [OMyIIeHbl CyIleCTBEeHHbIe OMIMOKM, KOTOpbIe YyYaluidicsi He MOXKeT
VICTIDABUTH NIPU HABOJSILIMX BOIPOCAX YUUTEJIS.

Onenka «1»:

* OTCYTCTBHE OTBeTa.
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IlpakTHUyeckasi padoTa
CrivpTs! (MHCTPYKLMS 110 BBIITOJTHEHUIO Ha CTP. 286).
Lenb: uccnenoBath Ha MPakTUKe CBOMCTBA CITUPTOB.

KpuTtepuu onjeHKH 001iue /15 BbITIO/THEHUS MPAKTHYECKOH PadoThI
5 6aoB:
paboTa BBITIOJTHEHA TIOJTHOCTBIO U TIPaBU/IBHO, CZie/IaHbl MPaBU/IbHbIE HAO/TFOI€HUS U BHIBO/Ib;
9KCITEPUMEHT OCYIIIECTBJ/IEH M0 TUIaHY C YUeTOM TeXHWKHM 0e30macHOCTH W MpaBuU paboThI C
BelllecTBaMH U 000py/J0BaHUEM;
TIPOSIBJ/IEHbI OPTraHU3aLIMOHHO-TPY/OBbIe YMeHUs (TIOZ1ep)KUBAIOTCS YMCTOTa paboyero mMecta u
TOPSIZIOK Ha CTOJIe, SKOHOMHO MCITO/Ib3YIOTCS PEAKTUBBHI).
4 6anna:
paboTa BBITIOJTHEHA TIPaBU/IbHO, CZie/laHbl TPABWIbHBIE HAO/MIOEHHUST U BBIBO/bI, HO TPH 3TOM
9KCITEPUMEHT TIPOBEJIEH He TOJIHOCThIO W/IM JIOMYIIeHbl HeCyI|eCTBeHHbIe OIIUOKU B paboTe C
BellleCTBaMH U 000pyI0BaHHEM
3 bana:
paboTa BBITIOJIHEHA TIPABU/JIBHO He MeHee uYeM HalloJIOBUHY WJIM JOMYyIleHa CyIleCTBeHHast
omrbKa B X0/le 9KCIIeEPUMEHTa, B 00bsICHEHHH, B 0(hOpMJIEHHMHM pabOThI, B COOJIIOI€HUN TPaBU/I
TeXHUKW 0e30MacHOCTH Tipy paboTe C BelecTBaMu M 000pyJOBaHUEM, KOTOpPasi UCITPAB/ISIETCS
110 TpeOOBAHHUIO YUHUTEIS.
2 banna:
JonyieHbl e (1 Oosiee) CylieCTBeHHbIe OLIMOKK B XOZie SKCIEPUMEHTa, B OObSICHEHUH, B
odpopmieHnr paboThl, B COOMIOJEHUM TIPAaBWJ TEXHUKW 0Oe30macHOCTH mpu pabore ¢
BeIIleCTBAMH U 000PY/I0BaHHEM, KOTOPbIE YUAII[UICs He MOXKET UCIIPAaBUTD ZiaXKe 10 TpeOOBaHUIO
YUUTEJIS.
1 6amwn:
paboTa He BBITNO/IHEHA, Y YYaIllerocsi OTCyTCTBYIOT SKCIIEpUMEHTa/IbHbIE YMEHHSI.

@OoH/ TECTOBBIX 3a/JaHUI I/IA TEKYIIEro KOHTPOJ/Isi 3HAaHHUH 10 TeMe:
Bbibepume 00uH npasuibHbIll 6apuaHm omeema

He MoXeT SIB/IATLCSA JBYXaTOMHBIM CIIMPTOM BelLecTBO ¢ ()OPMYJI0ii:
C2H40>
+C3HsO
CsHsO»
C4Hs0>

Yuc/10 BTOPUUYHBIX CIUPTOB, uMewiux ¢popmyay CsHi2O, paBHo:
+1ByM

TpéM

4yeTbIpéM

TMIATU

CnupT He 00pa3yeTcsi NPH B3aUMO/|e/iCTBHH C BOJHBIM PACTBOPOM IIIE/I0UH C/IeYIOLIero
COe{HHEeHH:
1,2 — nubpombyTaH;
+2,2 — rubpoM0OyTaH;
1,3 — nubpombyTaH;
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1,4 — mubpomOyTaH.

Knacc yryieBoiopo/ioB, /11000¥ MpeACcTaBUTe/Ib KOTOPOro MPH B3aMMOJAEHCTBHH C BOAOH
npeBpaiiaeTcs B CHUPT:

anKaHbl;

+a/IKeHbI;

alIKUHBI;

asKaIieHsbl.

BemecTBo, ycTOHYHBOE MPH 00BIYHBIX YCIOBHUSX:
3TEHOJI;

MeTaH/IUOJT;

rponasguon — 2,2

+0yTanguon — 2,3.

dopmyJia coeJUHEHHs, B MOJIEKY/Ie KOTOPOI0 y BCeX aToMoB yriaepoja SP?- rubpuausanus
3/IEKTPOHHBIX 00/1aKOB:

CHsz - CH (OH) — CH3z;

CH> (OH) — CH (OH) — CH2(OH) ;

CeH4 (OH) — CH20H.

Y nepeunc/ieHHbIX BelleCTB:

a) MeTaHoJI;

0) 2,2 — AUMeTH/INPONIaHoJ — 1;

B) (beHOIT;

r) 2,4,6 — TPHHUTPO(EHO0/I KUC/IOTHBIE CBONICTBA YCH/TUBAKOTCA B PAJY:
a,0,B,I;

+0,a,B,T;

0,a,r,B;

B,I,a,0.

13 nepeunc/ieHHBIX COeJUHEHUH CaMble CWIbHbIe KHC/IOTHBIE CBOMCTBA MPOSIB/ISAET:
+2 — xJyiopnpornasosn — 1;

2 — bpommponaHon — 1;

3 — xyiopripornanosn — 1;

3 — 6bpomrpornaHo — 1.

ITpu B3aumojeiictBuM ¢eHos1a ¢ OPOMHON BOJOI:
BBIJIE/ISIETCS Tas3;

OpoMHasi BoZia 06eCIiBeurBaeTCst

+BBITa/[aeT 0CA/IOK;

BHEIIIHHE TIPU3HAKH OTCYTCTBYIOT.

IIpu B3auMO/ieiiCTBUH 3TU/IEHIVIUKOJIS CO CBe)KeoCaKA6HHbIM ruapokcuom meau(Il):
BBIJIe/ISIeTCS Ta3;

0Ca/IoOK U3MEeHsIeT 1[BeT

+0CaJI0K pacTBOPSIeTCS;

BHEIITHHUe TTPU3HAKU OTCYTCTBYIOT.

OCHOBHBIM MPOAYKTOM BHYTPHUMOJIEKY/ISIPHOM Jleru/ijpaTanuu 2 — MeTWI0yTaHos1a — 2
ABJISIETCH:
TIEHTEH — 2;
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2 — MeTuUnOyTEeH — 1;
+2 — MeTuOyTeH — 2;
3 — MetunbyTeH — 1.

PesopuyH (1,3 — qurugpokcubeH3os1) BCTyMaeT B peakLMIO0 CO BCeMH BellleCTBaMU U3 Pk
Na, NaOH, NaCl;

Clo, O, Ca(OH)3;

Hj, H>SO4, NaxCOs;

+Br;, HNOs, H»O.

Taomuna 14
MeTtoauKa npoBefeHHs KOHTPOJISA
[TapameTpbl METOAUKHU 3HaueHue rapameTpa
[Ipefen nUTeILHOCTY BCErO0 KOHTPOJIS 15 MUHYT
[TocnenoBaTelbHOCTb BbIOOpA BOIIPOCOB CrnyuatiHas
[IpesiaraeMoe KOJIMUeCTBO BOIIPOCOB 5

Kpurepumu orjeHku:

-5 0a/UIOB BBICTAB/SIETCS CTYAEHTY, KOTOPBLIM TIPaBUIBHO BBITIOJHSIET 5 TECTOBBIX
3a/laHUl;

- 4 fas1a BBICTABJISIETCS CTY/IEHTY, €C/TH MPABU/ILHO BBITIOJTHEHO 4 TECTOBBIX 3a/]aHMS.

- 3 6a/1a BLICTAB/ISIETCS CTY/IEHTY, €C/TU TPABU/IbHO BBITIOJHEHO 3 TECTOBBIX 3aJaHUSI

CamocrosTesibHasA pabora
(JomaiiiHee 3afaHNe)

§18, ynp.1-5
3ajaHus 711 CAaMOKOHTPOJIS

1.Y kakoro atoma yryieposia B MosieKysie (eHosa OyzeT 3ameljaTbCs aTOM BOZODPOZA TIPH
B3auUMO/IeCTBUU (heHOoa C (hopMabAeruoMm.

2. UeMy paBHO YMC/I0 HETMOPUIHBIX P — 37IeKTPOHOB, 00pa3yIOIIUX eUHYI0 Tl — 3JIeKTPOHHYIO
CUCTEeMY apOMaTU4ecKoro sifipa B (eHosie?

3. UeMy paBHO UKCJIO O — CBsI3eid B MOJIeKyJ/ie MeTu0eH30/1a?

4. BemgectBo, nmetoree crpoenne: CeHz(OH)2-CH2OH o6paboranu pacTBOpOM THAPOKCH/A
HaTpusi. UeMy paBHa OTHOCHUTeNbHasi MOJIeKyJisipHasi Macca 0Opa30BaBIIerocss OpraHuyeckoro
BeljecTsa?

5. PacriosioxkrTe mepeunc/ieHHbIe BellleCTBa B Psifl 10 Mepe YCUJIeHUsI UX KUC/TIOTHBIX CBOMCTB.
A) denomn;

b) 2,4,6 — TpuHUTpOdEHOT;

B) sTanos.

6. YcTaHOoBUTE COOTBETCTBHE MeXxny (l)OpMYHOﬁ BellleCTBa U €ro Hd3BaHHUEM:
1) CHs — CH (OH) — CH (CHs) — CH3 A) benon

86



2) CH2 (OH) — CH (OH) — CH> — CH3 b) 6yranauon — 1,2
3) CH3 — C¢Hs — CH3 B) 1,4 - qumeTnnoeH301
4) CeéHs — OH I') 3 — meTunOyTaHos — 2.

7. 3anuiliTe Ha3BaHWe BellleCTBa X B CXeMe TipeBpallieHui:

C2H4 — tH20,KOH _,  _ +C2H50H, H2504 _ X

8. BribepuTe BelrjecTBa, C KOTOPHIMU MOXKET pearupoBaTh IJULePHH:
A) xyopoBogopoz;

b) ruapokcu Kanus;

B) metannuecknii HaTpyy;

I') xnop;

) a30THast KUCJIOTa;

E) ataHon.

9. Ipu CKUraHKWK OpraHUUecKoro BellecTBa Maccoi 3,5 r obpa3oBasnochk 4,81 r yriekucsioro
rasza u 3,94 r Bogpl. Oripefiesiite GopMysly BelleCTBa, €C/IM OTHOCUTe/IbHas TIJIOTHOCTb ero
T1apoB I10 BO34yXy paBHa 1,1. B oTBeTte 3anuiiuTe Ha3BaHUe Bell|eCTBa.

Tema 2.10. Anbaerujbl i KeTOHbI
KonTpo/mpyemble koMnoHeHTs!: Y7 ; B2; B3, OK 1, OK2, OK 4, OK 7, JIPo 4, JIPo 5,
JIPo 7, JIPo 9, JIPo 12
KoHTposipyemble 3HaHUs: OmpejiesieHre, KaacCU(UKalys, HOMEHK/IaTypa, CBOMCTBa,
CrocoOblI TI0/TyUeHUsI U IPUMEHEHHE ajlb/IeTH/I0B U KETOHOB;
- BellleCcTBa Y MaTepuasbl, IIMPOKO HUCIO/Nb3yeMble B TpPaKTUKe: (opMarbierus,
arieTasb/ierus, aljeToH.

yMeHHs: -00bSCHATh: PeakL[MOHHYIO CIIOCOOHOCTh OPraHW4YeCKHWX COeQVHEHWH OT
CTPOEHMS] UX MOJIEeKYJ; BBINOJHATh XUMUYECKMM SKCIEpPYMEeHT I10 paclo3HaBaHUIO
BKHEWIIMX OpraHUuYecKuX BellleCTB, MOJyUYeHUI0 KOHKPETHBIX BeleCTB, OTHOCSIMXCS K
V3yUYeHHBIM KjlacCaM COeJIMHeHUM;

Bonpocel /151 onipoca
1. C'omosoruueckuie psifibl anberu/ioB U KeTOHOB. [ToHsTHe 0 KapOOHUIBHBIX COeMHEHHSIX
2. DNeKTPOHHOe CTpoeHre KapOOHW/IbHOU TPYTITIBL.
3. I3oMepust 1 HOMEHK/IaTypa alb[eru/ioB U KeTOHOB.
4. XUMHYecKre CBOMCTBA a/lbJerufioB U KeTOHOB. PeakijMoHHasi CriocOOHOCTb KapOOHUIbHBIX
COeIMHeHUM.
5. Peakuuu okuc/ieHus anb/leru/ioB, KaueCTBEHHbIE Peakl[uy Ha anbJeru/iHyo rpynmny. Peakimu
TMOJIMKOH/IeHcauu: oOpa3oBaHue (heHonmopopManbAeruJHbIX CMOJI.
KpuTepuu oneHKH 001ue /11 yCTHOT'O OTBeTa
OneHka «5»:
* OTBET MOJIHbIM U NPaBU/IbHBIM HA OCHOBAaHUU M3YUYEeHHBIX TeOpUH;
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* MaTepHasl U3JI0KeH B OTpe/ie/ieHHOM JIOTHUeCKOU 1oc/ieloBaTe/TlbHOCTH, JINTePaTyPHBIM
SI3BIKOM;

* OTBET CAMOCTOSITe/TbHBIM.

OueHka «4»:

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

* MaTepuas W3/I0KeH B OIlpe/ie/ieHHOW JIOTMYeCKOW T0C/iefjoBaTeTbHOCTH, TIPU 3TOM
JIOTyLl[eHbl /IBe-TPYU HeCyll|eCTBeHHble OLIMOKM, UCIpaBieHHble 10 TpeboBaHUIO
yuuTers.

Onenka «3»:

* OTBET TIOJIHBbIM, HO TIPU 3TOM JIOMYyIlleHa CyI[eCTBeHHasi OIMOKAa WJIK OTBET HETrlO/THBIH,

HECBSI3HbIN.
OueHka «2»:

* 1pU OTBeTe OOHApy)KeHO HeNOHWMaHMe YyuallliMCsi OCHOBHOTO COZiep>KaHusi yueOHOro
MaTepHajia WIH JIOMNYIIeHbl CYIleCTBeHHble OIIMOKH, KOTOpbIe YYaIluiCs He MOXXeT
WCTIPAaBUTh NP HAaBO/SIIUX BOMIPOCAX YUUTETIS.

OneHka «1»:
* OTCYTCTBHUE OTBeTa.

IIpakTHueckas padora
Anbaieruzibl ¥ KeTOHbI (MHCTPYKLMS 10 BBITIOJIHEHHUIO Ha cTp 287).

Llesb: vccie[0BaTh Ha MPAKTHUKE CBOMCTBA a/b/IeTHAOB U KETOHOB.

KpuTtepuu onjeHKH 001ue /15 BbITIO/JTHEHUS MPAKTHYECKOH PadoThI
5 6a/ioB:
paboTa BbIO/IHEHA MTOJTHOCTBIO M TTPABU/IBHO, CJe/IaHbl TIPaBU/IbHbIE HAOJTFOZIEHHST U BBIBO/IBI;
9KCTIepUMEHT OCYILeCTBJIEH I0 TUIaHy C Y4eTOM TeXHUKH 0e30macHOCTH W IMpaBW paboThl C
BeIL[eCTBaMH U 000py/J0BaHUEM;
TIPOSIB/IeHbI OPraHW3alMOHHO-TPYAOBbIe YMeHus (TO/Iep>KUBAOTCSl UMCTOTa pabouero mMecra u
TIOPSIZIOK Ha CTOJIe, 5KOHOMHO UCIIOJIb3YHOTCSI PEAKTHBEI).
4 6anna:
paboTa BbINIOJTHEHA TPaBU/IbHO, CZle/laHbl MPABUIbHBIE HAO/IIOIEHHUST U BBIBO/bI, HO MPH 3TOM
9KCTIepUMEHT TIPOBeZIeH He TIOJTHOCTBIO MWW ZOMYIeHbl HeCylljeCTBeHHbIe OMMOKU B paboTe ¢
BelllecTBaMH U 000py/j0BaHHEM
3 bana:
paboTa BBITIONIHEHA TMPAaBUIbHO He MeHee YeM HarloJIOBUHY WM [IOTYyIeHa CyIleCcTBeHHast
omrbKa B X0/le SKCIIEPUMEHTa, B 00bsICHEHHH, B 0(hOpMJIEHHMHM pabOThI, B COOJIIO/IEHUN MPaBU
TeXHUKHM 0e30racHOCTH TIpu paboTe C BellleCTBaMU M 000py/0BaHUEM, KOTOpasi UCIIPAB/ISIETCS
110 TpeOOBAHHUIO YUUTEJIS.
2 banna:
JonyieHsl aBe (1 Oosiee) cyiecTBeHHble OMIMOKA B XO/le JKCIIEpPUMEHTa, B OOBSCHEHWU, B
opopmnenun paboTel, B COOMIOJEHUM TIpaBWJI TeXHWUKHM 0Oe3omacHOCTH Tipu  paboTe
BelllecTBaMH U 000py/[0BaHKEM, KOTOPbIE YUAII[UICS He MOXKeT UCIIPABUTD ZiaXKe 10 TpeOOBaHMUIO
YUHTEJIS.
1 6amn:
paboTa He BBIMOJIHEHA, Y YUYaIl[eroCs OTCYTCTBYIOT IKCIIEPUMEHTA/IbHbIE YMEHHUSI.

(I)OH,E[ TeCTOBBIX 3a;[a1mii AJIA TEKYIEro KOHTpo/id 3HAHHUM 10 TeMe:

Bb16epume OOUH anIGUﬂbell:j edpudHm omeema
K KJ/IaCCy NMpeAe/JIbHbIX AJIbAECru/]0B MPUHA/JIE)KUT BelleCTBO COCTAdBa
CnHZH-ZO

88



CnH2n+ZO
+CnH2nO
CnHZHOZ

BemecTBo cocraBa C:H4O MoxeT ObITH
MHOT0aTOMHBIM CITUPTOM

+anbaeruiom

KHC/IOTOM

MPOCTbIM 3(hUpOM

BemecrBo, ctpykTypa Kotoporo CH3—C=CH—CH>—CH=0, Ha3bIBaeTcs

CH3
2-MeTUJI-5-0KCOITeHTeH-2
+3-MeTU/IeHTeH-2-anb-5
5-MmeTunreKkceH-4-anb
4-MeTHU/INeHTeH-3-ajlb

I'omosiorom OyTaHais ABJIsIETCA
+MporaHasb

OyTaHOH

OyTaHos-1

OyTaH

M30omepoM OyTaHasisl He SIBJ/ISIETCS
OyteH-2-o71-1

OyTaHOH

I[UK/I00yTaHO

+U3TUNIOBBIN 3Up

JI/isi mponaHa/isi XapakTepHa H30Mepus
yTJIEPOAHOrO CKeseTa

reoMeTpuUyecKas

+MeXKaccoBas

Ontuyeckas

Cpean yTBep)K/AeHUM:

A. B KapOOHW/IbHO# IpyIIie aJb/eruA0B 3/IEKTPOHHAA IVIOTHOCTh CBSI3U CMeIleHa K
aToMy yriepopja.

b. B mosiexy/1ax ajibAeruf0B eCTb Hellpo4YyHas T-CBA3b, —

BEPHO TOJIbKO A

+BepHO TOJILKO b

BepHbI 00a yTBepsK/eHust

o0a yTBepyK/ieH!s] HeBepHbI

TeMnepaTypa KuneHHs 3TaHa/IsA HIDKe, UeM y 3TaHOJIa, IOTOMY UTO
y 3TaHo/Ia BbIlle MOJIeKYJIsIpHas Macca

B MOJIeKYJIe 3TaHO/Ia HEeT HeMPOUHOU TI-CBS3U

B MOJIeKyJle STaHa/Isl MeHbllle aTOMOB BOZIOpo/ia

+MeX/ly MOJIeKy/IaMH 3TaHasisl He 00pa3yroTcsi BOJOPOJHbIE CBSI3U

Uucio o-cBsi3eid B MoJIeKYyJle alieTa/ib/[eru/ja paBHO
2
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5
+6

Jns popmanbjeruja He XxapakTepHbI peakLuu
IpUCOeUHEeHUs

+3aMeleHus

OKUCJIEHUS

BOCCTAHOBJ/IEHUS

IIpu HarpeBaHHWH alieTa/IbAeru/ja Co CBe)KeoCaKAEHHbIM ruApokcusom meau(1l)
Ha0/1I0iaeTcsa

+10sIB/IEHYE JKEITOr0, a 3aTeM KPaCHOT0 OCaZiKa

ripeBpaiteHue royboro ocagka ruzipokcusia meau(1l) B uépHbrii

pacTBoOpeHHe ocajika 1 obpa3oBaHue rosyboro pactsopa

pacTBOpeHHe 0cajKa M 00pa3oBaHKe BaCUIbKOBO-CHHET0 PacTBOpa

O0Opa3oBaHue «cepedpPsAHOro 3epKajia» B peakijii C aMMHAYHbBIM PAacTBOPOM OKCHJA
cepebpa J0Ka3bIBaeT, YTO B MOJIEKY/Ie BeIeCTBA CO/IePIKUTCH

KapOoKcuIbHas rpymmna

[BOMHas cBsi3b Mexxly atomamu C u O

+asiplerviHas rpyrira

aToM yryiepojia B Sp?-THOPUIHOM COCTOSIHUM

IIpu oKHC/IeHNHU NPoNaHasisi o0pa3yercs
TporiaH

rporaHos-1

+I1poraHoBas KUC/I0Ta

MPOMaHoJI-2

C nomoIb10 aMMHAYHOr0 PacCTBOPa OKCHAA cepedpa MO)KHO Pa3/IMUUTh PAaCTBOPbI
MeTaHOJ/ia U 3TaHoJIa

+3TaHOJIa U TaHaIA

arjeTajbJerua U rnpornaHasis

[JIMLIepUHA U STUJIEHIJIUKOJIS

C rugpokcugom meau(Il) pearupyror o6a BemecTBa
+TJIMLIEpUH U TIpOTiaHaslb

arieTanbeTu/] U STaHOJI

3TaHOJI U (DeHO

(heHon u hopmanbaerus

ITpu BocCTaHOB/IEHUHU OyTaHa/IA MO/Ty4aeTcst
+0yTaHos-1

OyTaHOBasi KMC/IOTa

OyTaHosI-2

MOy TUTOBBIN 3hUp

Cpeju yTBep)K/eHMI1:

A. Anbaerupibl NposiB/IAIOT ¢J1a0ble KUC/IOTHBIE CBOMCTBA.

b. Anbaerupl, B 0T/IM4YUE 0T KeTOHOB, J1€TKO OKHC/IAKTCSA, —
BEPHO TOJIbKO A
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+BepHO TOJILKO b
BepHBI 00a yTBePIKAeHUS
o0a yTBep)K/ieH!sI HeBepHbI

B njenu npepamenuii CH3—CH>—OH - X - CH3—COOH BenjectBoM X fAB/IsIeTCS
CH=CH

CH»=CH>

CH3—CHCl

+CH3—CH=0

B nenu npeppamennii X — 22", CHs—CH=0 — 2 5 Y
BemiecTBaMi X U Y COOTBeTCTBEHHO AAB/IAKTCA

3TUJIeH U 3TaHOJI

3TaHOJ/I M YKCYCHasi KUCJIOTa

+aleTuieH U 3TaHO/

aleTU/IeH M YKCyCHasi KUC/I0Ta

dopmaib/ieruji MOXKHO MOTYUYHTD
KPeKMHI'OM MeTaHa

ruzipartalyei aleTyuaeHa
+0KHC/IeHreM MeTaHo/a
TH/IPOJTU30M XJIOpPMeTaHa

Taoauna 15
MeTtoauKa npoBefeHHs KOHTPOJIA
[TapameTpbl METOUKH 3HayeHue rapameTpa
[Ipenen nUTEILHOCTH BCErO KOHTPOJIS 15 MUHYT
[TocnenoBaTelbHOCTb BEIOOpA BOIIPOCOB CnyyaiiHas
[IpesiaraeMoe KOJIMUeCTBO BOIIPOCOB 5

KpuTepuu oneHku:

-5 0a/UTIOB BBICTAB/SIETCS CTYZEHTY, KOTOPbIM TIPAaBUIBHO BBITIOJHSIET 5 TECTOBBIX
3a/laHUM;

- 4 6a//1a BLICTAB/ISIETCS CTY/IEHTY, €C/TU MPABU/ILHO BBITIOJTHEHO 4 TECTOBBIX 3a/]aHMS.

- 3 6as1a BBICTAB/ISIETCS CTY/IEHTY, eC/TH MPABU/ILHO BBITIOJHEHO 3 TECTOBBIX 3aJJaHUS

CamocrosiTesibHasi pabora
(JomaiiHee 3a/jaHue)

§19, ynp.1-5

3aiaHus 111 CAMOKOHTPOJISI
1.YcTaHOBUTE COOTBETCTBHE MEX/Y UCXOHBIMHU BEII[eCTBAMUA U OCHOBHBIM TIPOIYKTOM PeaKI[uu
NCXOOHBIE BEHTECTBA
A) CH=C—CHs + H.0O
b) CH3—CH,—CH=0 + Cu(OH):
B) CH3—CH>—CH=0 + H»
I') CHs—CHOH—CH3 + CuO

IIPOAYKT PEAKLIN
1) CHs—CH,—CH=0
2) CH;—CO—CH3
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3) CH3—CHOH—CH3
4) CH3—CH>—COOH
5) CH3z— CH,—CH>0OH

KpuTtepuu oneHKH 001ue /11 yCTHOT'O OTBeTa
OueHka «5»:

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

* MaTepuas U3/0)KeH B OIpe/ie/IeHHOM JIOTUUeCKOU M0C/1ej0BaTe/IbHOCTH, JIUTepaTypPHbIM
SI3BIKOM;

* OTBET CAMOCTOSATE/IbHBIN.

Onenka «4»:

* OTBET IO/IHbIY U NPaBU/IbHBIM HA OCHOBAaHUU M3YUYeHHBIX TeOpUH;

* MaTepuaq W3/I0KEH B Olpe/e/leHHOW JIOTMYeCKOM I0C/ie[joBaTe/IbHOCTH, TIPU 3TOM
JOTyI[eHbl /IBe-TPHU HeCYI|eCTBeHHbIe OIIMOKH, WCIpaBJeHHbIe TI0 TpeOOBaHUIO
yuuTersi.

OueHka «3»:

* OTBET TIOJIHbIM, HO TIPH 3TOM JOIYyIeHa CyIeCTBeHHasi OLIMOKa WM OTBET HerOJTHBIH,

HEeCBSI3HBIN.
OrneHKa «2»:

* MIPY OTBeTe OOHApY)KeHO HENOHWMAaHWEe YyuallliMCSi OCHOBHOTO COZep>KaHUsl yueOHOro
MaTepHajia WIH JOMYyIIeHbl CyIleCTBeHHble OIMMOKH, KOTOpble YYaIluics He MOXKeT
WCIPaBUTH MPY HABOZSAIIUX BOMPOCAX YUUTEJIS.

OneHka «1»:
* OTCYTCTBHE OTBeTa.

IlpakTHUyeckasi padoTa
KapboHOBbIe KUCIOTBI (MHCTPYKIHS T10 BHITIOJTHEHUIO Ha CTp. 288).

Llesib: uccefoBaTh Ha MpaKTHKe (GU3nUecKre U XUMUYeCKre CBOMCTBA KAPOOHOBBIX KUCIIOT.

Kpurtepuu onjeHKY 001ue /iisi BBINIO/THEHHS MPAKTHYECKOH PadoThI
5 6a/10B:
paboTa BhINOTHEHA MOJTHOCTBIO M MTPAaBU/IbHO, C/leJIaHbl ITPaBUIbHBIE HAOJTF0/IeHNS Y BHIBO/IbI;
JKCIEPUMEHT OCYIIIeCTBJ/IEH T0 TUIaHY C yUeTOM TeXHHWKH 0e30macHOCTH W TMpaBU/ paboOThI C
BellleCTBaMH U 000py/I0BaHHEM;
TIPOSIBJ/IEHbI OPTraHW3aLMOHHO-TPY/OBbIe YMeHus (TIOZ/1epXKUBAIOTCS YMCTOTa pabovero mMecra
TOPSIZIOK Ha CTOJIe, SKOHOMHO HCIOb3YHOTCS PeaKTHUBBI).
4 6anna:
paboTa BBITIOSIHEHA MPaBU/IbHO, CZe/aHbl TpaBUIbHbIE HAOMIO[eHNsI U BBIBOJBI, HO TPU 3TOM
9KCITIEPUMEHT TIPOBE/IeH He TOJIHOCThIO W/IM JIOMYIIeHbl HeCyIl|eCTBeHHbIe OIIMOKU B paboTe C
BeIleCTBaMH U 000py/I0BaHHEM
3 6ana:
paboTa BBITIO/IHEHA TPABAILHO He MeHee YeM HalloJIOBUHY WM [IOTYIeHa CyIleCTBeHHast
ommbKa B X0/le IKCIIepUMEHTa, B 00bsCHEHHH, B O(OPM/IEHUHM PabOThI, B COOTIO/IEHUH TIPABUIT
TeXHUKN Oe30rmacHoCTH Tipy paboTe C BeljecTBaMu M 000py/I0BaHUEM, KOTOpPasi UCITPABJISIETCS
1o TpeOOBaHUIO YUMTesIs.
2 6anna:
JoryireHbl aBe (U 6osiee) cCylljeCTBeHHbIe OIMMMOKM B XO/e 3KCIepUMeHTa, B OOBsSCHEHUU, B
odpopmiennr paboTh, B COOMIOJEHUM TIPAaBWJI TeXHUKW 0Oe30MacHOCTH mpu pabore ¢
BeIL[eCTBaMH U 000py/[0BaHUEM, KOTODPbIE YUall[UiCsl He MOXKET UCTIPaBUTh AaXKe 10 TpeOOBaHUIO
YUHUTeJIs.
1 6an: paboTa He BBHITMIOJIHEHA, Y YYalllerocst OTCYTCTBYIOT SKCIIePUMEHTaIbHbIe YMEHHUSI.

92



(I)OH].'[ TEeCTOBBIX 3ana1-mii AJIA TEKYIero KOHTpo/id 3HAHUM M0 TeMe:

Bbibepume 00uH npasuwibHbIl 8apuaHm omeema
dyHKI[MOHaIbHAs TPyTINia KApOOHOBBIX KUC/IOT Ha3bIBAETCS
KapOOHW/ILHOM

TU/IPOKCUJTbHOM

+KapOOKCH/TbHOM

CNI0KHO3(bHPHOU

Pearupyer ¢ aMMHa4HBIM PacTBOPOM OKCH/JA cepedpa, JaBasi pPeaKIHI0 «CepedpsiHOro
3epkasjia», cjieAymolnas KHC/JI0Ta

+MeTaHOBas

3TaHOBasA

MaJIbLMUTUHOBAs

OJIeHOBas

O0ecuBeurBaeT OPOMHYIO BOAY C/IeAyHoIasi KHC/IOTa
TMa/IbMUTUHOBAS

+0oJIeMHOBAast

CTeapyuHOBast

YKCYyCHast

Ykaxure (hopmy 1y Henpee/IbHOM KHUC/I0THI
C15H31COOH

CH3COOH

HCOOH

+C17H31COOH

C YB&J/IMUEHUEM YHC/IAa 4TOMOB YyIJ/iepojda B MOJIeKy/ldX MNpeae/ibHbIX OJHOOCHOBHBIX
KHUC/I0T UX paCTBOPUMOCTH B BOoJe

+yMeHbIIaeTCs

YBE/IMUYMBAETCA

YBE/IMUMBAETCA HE3HAUYUTE/IBHO

He M3MeHdAeTCs

Ykaxure (popMy1y KHCUIOTBI, SIB/ISIIOIENCS albAerui0KNCI0TOMN
C17H31COOH

+HCOOH

CH3COOH

C15H31COOH

YKcycHas Kuc/i0Ta He pearupyeTt €O CJIeAyHLIUM MeTalJIoM
/n
Mg
+Cu
Ca

YKcycHasi KHC/IOTa He B3aUMO/IeHCTBYeT C
NaHCO3

NaxSiO3

NaOH

+CO2
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Hanummure ypaBHeHMe peaKIMM OKCHAQ MarHus ¢ YKCyCHOM Kucaorou. OTBer jaiite B
BH/e CyMMbI K03()(pULI1IeHTOB B ypaBHeHHH pPeaKkLiiu
+5

DO

B xope peakijuu 3TepuuKanuu KapooHOBbIe KHC/I0ThI pearupyoT
C MeTajljlaMu

C OCHOBaHUSIMU

+CO cnupTaMu

C KHUC/IOTaMHU

OsieriHOBas KUC/I0TA He B3alMO/eiiCTByeT C paCTBOPOM
o6poma

t+arierata HaTpus

TUAPOKCHA HATPUS

riepMaHraHara Kaans

Onpeaenure BemmecTBo X B C/ieylomieii cxeMe MpeBpalieHN:
MeTaHo/J — X — YKCyCHas KHC/I0Ta

sTUAGOpMUAT

3TaHa/b

MeTaHa/b

+MeTunanerar

METO,Z[I/IKH MNpoBeACHUA KOHTPOJIA

[TapameTpbl METOUKHU 3HayeHue rapaMeTpa
[Ipesen AUTEIBHOCTY BCEro0 KOHTPOJIS 15 MuHyT
I[TocsieoBaTeIbHOCTE BEIOOPA BOMIPOCOB CryuatiHas
[IpepnaraeMoe K0/MyeCTBO BOIIPOCOB 5

KpuTepun oneHku:

-5 0a/UI0B BBICTAB/SIETCS CTYZEHTY, KOTOPbIM TIPAaBUIBHO BBITIOJHSIET 5 TECTOBBIX
3a/laHu;

- 4 6a//1a BLICTAB/ISIETCS CTY/IEHTY, €C/TU MPABUILHO BBITTOJTHEHO 4 TECTOBBIX 3a/|aHMSI.

- 3 6aJ1a BBICTAB/ISIETCS CTY/IEHTY, eC/TH TPABWILHO BBITIOJTHEHO 3 TECTOBBIX 3aJJaHUS

CamocrosiTesibHas: pabora
(JomamiHee 3a/jaH1e)
§20, ynp.1-18
3afaHus 1711 CAaMOKOHTPOJIS
1. W36bITOK MypaBpMHOW KuC/IOTHI TipopearnpoBan ¢ 200 r 6,1%-HOro pacTtBopa CH/IMKaTa
Hatpusi. Ornpesiente Maccy o6pa3oBaBILerocst ocajika.

2. B xoze peakiuu 46 I yKCyCHOM KUC/IOTHI € 46 T 3TaHOJIa B IPUCYTCTBUM KOHLIEHTPUPOBaHHOU
CepHOi1 KUCIO0THI 06pa3oBanock 54 T sTrnalerara. OnpejenuTe BbIX0O peakLiuy 3TepruuKaryu.
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3. Cmech rusipokapboHaTa HaTpUsi M KapboHaTa HaTpUs MOJHOCTbIO MpopearvpoBana ¢ 300 r
14%-Horo pacTtBopa YKCyCHOU KUCIOTHL. [Ipy 3TOM BhIfeunoce 11,2 i1 (H.y.) rasa. Onpegenure
MacCOBYIO JJ0/1t0 KapboHaTa HaTpUsl B UCXOAHOU CMecH

Tema 2.12. IIpou3BosHbIe KAPOOHOBBIX KHC/IOT

KonTponiupyemble 3HaHMA: OIpeJesieHUe, KjaaccM(UKalys, HOMEeHK/aTypa, CBOMCTBa,
CriocoObI TIOSTyYeHUsl ¥ TIPUMeHeHUe C/I0XKHBIX 3(UPOB;

- BellleCTBa U MaTepHasibl, LIMPOKO HCIIO/b3yeMble B TPAKTHKe: >KUDPbI, MblIa U
MOIOLI[1e CPe/ICTBa;

yMeHHUsI: -00bsSCHSATh: PEaKIMOHHYI0 CIOCOOHOCTh OPraHUYeCKUX COeAUHEHWH OT
CTPOEHUS UX MOJIEKYI.

Bonpocs! ais onpoca

1.CTpoeHue ¥ HOMEHK/IATypa CJIOKHBIX 3(UPOB, MEXK/IacCcoBasi H30MepUsi C
KapOOHOBBIMU KHCJIOTAMU.

2. Crioco0pl momydeHusi CIOXKHBIX 3(UpoB. OOpaTUMOCTh peakuyy 3TepudUKaluv U
(hakTOpHI, BAUSIOLIME HAa CMellleHHe paBHOBECHS.

3. OO6pa3oBaHue CHAOXKHBIX TIOMHIGUPOB. I[lomuatwienTepedranar. JlaBcaH Kak
rpe/CTaBUTe/Ib CUHTETUYEeCKUX BOJIOKOH.

4. XuMnyecKre CBONCTBA U NPUMeHeHUe CJI0KHBIX 3(PUPOB.

5. JKupbl Kak C/1I0’)KHbIe 3QUPHI TJIULIepUHA.

6. KapOoHOBbIe KHC/IOTBI, BXOZSIIHME B COCTaB >KUPOB. 3aBUCHUMOCTb KOHCHCTEHLIUH
JKAPOB OT UX COCTaBa.

7. XMHUUeCKre CBOMCTBA )KUPOB: TWJPO/NU3, OMblIEHUe, THApUpoBaHue. buosornueckas
POJIb )KUPOB, WX UCIO/b30BaHKE B OBITY Y TIPOMBIIILJIEHHOCTH.

8. Cosi KapOOHOBBIX KUCIOT. MbIfa.

9. CriocoObI TIONy4eHHs COjieli: B3auMOJelCTBHe KapOOHOBBIX KHCJIOT C MeTasljlaMH,
OCHOBHBIMM OKCH/]JaMH, OCHOBAHUSIMU, COJISIMU; 111€JIOUHOM TMAPOJIN3 C/I0XKHBIX 3(PUPOB.

10. Xumuyeckue CBOMCTBA cojieli KapOOHOBBIX KHUC/IOT: TH/POJN3, Peakl[ii MOHHOTO
obmeHa.

11. Mbuia, CylmHOCTH MoOLero peictBus. OTHOLLIeHVMEe MblIa K JKeCTKOW BoJe.
CuHreTnueckue Moroiue cpesctsa — CMC (zeTepreHThl), UX TIPeUMYyILecTBa U HeIOCTaTKU.

12. TlonyyeHue cnOXHBIX >(QUPOB peakuuel sTepudukanuu. CroxHble >(QUpbI B
npupoze, ux 3HaueHue. [IpumMeHeHNe CI0XKHBIX 3()UPOB HA OCHOBE CBOMCTB.

13. Kupsl Kak cyioxxHble 3¢upsbl. Knaccugukarys )XUpoB. XuMHUUeCcKHe CBONMCTBA )XKUPOB:
TU/IPOJI3 Y TUIPUPOBaHUe XKUJKHX >KUPOB. [IprMeHeHe )KMPOB Ha OCHOBe CBOMCTB. Mbla.

Kpurtepuu onjeHKH 001ue /iyisi yCTHOTO OTBeTa
Onenka «5»:
* OTBeT IOJIHbIM Y NPaBU/IbHBIN HA OCHOBAHWU M3YUYEHHBIX TeOPUl;
* MaTepuas U3/0)KeH B OTpe/ie/IeHHOM JIOTUUeCKOU M0C/Iej0BaTe/IbHOCTH, JIUTepPaTypPHbIM
SI3bIKOM;
* OTBET CAMOCTOSTE/TbHBIM.
OneHka «4»:
* OTBET MOJIHbIM U NPaBU/IbHBIM HA OCHOBAaHUU M3YUYEeHHBIX TeOpUH;
* Marepvas HW3/I0KeH B OIpe/e/leHHON JIOTMYeCKOM MOC/ieloBaTe/IbHOCTH, TPU 3TOM
JIOTyll[eHbl /IBe-TPU HeCyll|eCTBeHHble OLIMOKM, UCIpaBieHHble 10 TpeboBaHUIO
yuuTess.
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Onenka «3»:

* OTBET TIOJIHbIM, HO TIPHU 3TOM JIOMYyIleHa CyI[eCTBeHHasi OITMOKa WJIK OTBET HETO/THBIH,

HEeCBSI3HBIM.
OueHka «2»:

* TPy OTBeTe OOHApPY)KeHO HEIOHWMaHHe YYallluMCs OCHOBHOI'O COZep)KaHHs yueOHOTo
MaTepvajia WIH JOMNYIIeHbl CYIIleCTBeHHble OIMMOKH, KOTOpbIe YYaIluics He MOXXeT
WCTIPaBUTD TIPY HAaBOASIIIMX BOIIPOCAX yUHTe/Isl.

OuneHka «1»:
* OTCYTCTBHE OTBeTa.

@DoH/ TeCTOBBIX 3a/laHUM /Il TeKYI[ero KOHTPOJIsl 3HAaHUH 10 TeMe:

Bbibepume 00uH npasuibHbIll 8apuaHm omeema

B3aumopeiicTBHe NPONMMOHOBOM KHC/IOTHI C ITH/IOBBIM CITUPTOM HAa3bIBAeTCA pPeaKijHei:
rU/ipaTaliyy,

+3TepudurKaluy,

TU/IPUPOBaHUS,

HeWTpanu3alyu.

CoeriHeHHe KaKOH CTPYKTYPbI MOXKHO OTHECTH K BOCKaM:
CH3COOC16H33,

+C15H31COO0C16H33,

C15H31COOC;Hs,

CH,=CH-COOC3zH;.

I'oMo0/10roM MypaBbHHOM KHC/I0THI SIB/IAETCA KUC/IOTA:
OJIeMHOBaH,
1[aBejieBas,
+Mac/siHas
OeH30MHasl.

MonsipHasa mMacca mpeAeIbHOM 0/JHOOCHOBHOH Kap0OHOBOM KHMC/IOTHI paBHa 284 r/mMo/ib.
UKc/10 aTOMOB YIJIepoja B 3TO¥ KHC/IOTe PaBHO:

15,

16,

+17

Kakoe 13 BeljecTB MpOAB/IsAET Haubo/1ee CHIbHbIE KHCIOTHbIE CBOMCTBA:

+HCOOH,

CH3-COOH,

CH3-CH2-COOH

CH3-CH2-CH>-COOH.

PeaKI[PIEﬁ BTEPI/ICI)I/IKa]_[I/II/I Ha3bIBdAeTCHA B3aﬂM0ﬁ[8ﬁCTBﬂe:
KHCJIOTEI CO 1e/1I0YbH0

+KUCIIOTBI CO CIIUPTOM,

KHCJIOTHI C I'a/IOreéHaMU,

KHUCJIOTHI C MeTa/lJ/IaMH.

Kakoe 13 BelecTB BbINajaer u3 o0mmero psja:
TpUOJIeaT I/IULIePUHA,
+TPUHUTPAT I/IMLEPHHA,
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TPpUCTeapaT I'JIMLe€PHWHa,
TPUIIA/IbBMUTAT IJIMLIEPHUHA.

I'uapo/M30M XUPOB MOTy4Yal0T KHCIOTY:

YKCYCHYIO,

OeH301HY10,

I11aBeJIeBYIO,

+CTeapyHOBYIO.

MoisipHasa Macca npejeTbHONH 0JHOOCHOBHOW KapOOHOBO# KHC/JI0TBHI paBHa 256 r/MoJib.
Yuc/10 aTOMOB yIj1epojia B 3TOH KHC/I0Te PaBHO:

+15,

16,

17,

18.

Ycmanosume coomeemcmeue

Tumn BelecTBa: ¢opmyna:
1) cnokHbI 3¢up, a) CH»-O-CO-C17H3s
2) BOCK, CH-0O-CO- Ci17H3s
3) xwup, CH»-O-CO- Ci7Hss
4) MBL/IO. 6) C1sH31COOC18H3y,

B) C17H35COONa,
r) CH3-COOCH:zs.
Ycmanosume coomseemcmeue

HcxoHble BelecTBa: THII peaKIUuu:
1) C17H33COOH + Hy -
2) CH3-CH>-COOH + CH3OH - a) OMblIeHMe,
3) CH2-O-CO- C17H33 0) ruaposus,
CH-O-CO- Cy7H3z + 3 NaOH - B) 3TepudUKaIus,
CH2-O-CO- C17H33 ') TUAPUPOBaHUE.
4) CH3COOCsHg + H,O -
Twun Beiecrsa: NMpHUpoJja BelecTBa:
a) C/I0)KHBIe 3(UPbI TJIUI[EPUHA U BBICIITUX
1) Bockw, KapOOHOBBIX KHCJIOT,
0) c/io)kHbBIE 3(DUPBI BBICIIMX KapOOHOBBIX
2) >KUDBI, KUC/IOT U BBICIIIMX CITUPTOB,
B) HaTpHeBbIe U Ka/iMeBble COJIM BBICILIUX
3) MbuIa KapOOHOBBIX KUCJIOT,
I') IPOU3BO/[HbIE KADOOHOBBIX KUC/IOT, B KOTO-
4) cyio>kHBIe 3GUPBL.  PBIX aTOM BOJ0PO/ia KAPOOKCUTBHOM I'PYTIITbI

3aMellleH Ha YTJ/IeBOJOPO/IHBIN pajivKall.

HcxopaHble BelljecTBa: THII PeaKLNu:
1) CH3-CH>-COOCH3 + H.O -
2) CH»-0-CO-C17H3s

CH-O-CO-Ci7H3s + 3 KOH - a) OMblIeHMe,

CH»-O-CO-C17H3s 6) rugpUpoBaHue,
3) CH>-O-CO-Ci7Hz3 B) sTepudUKaLys,

CH-O-CO-Cy7H3zz + 3 H2 - I') TUAPO/IU3.

CH>-0O-CO-C17H33
4) CH3-COOH + C;Hs0H -
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MetouKa nNpoBe/ieHNs KOHTPOJIA

[TapameTpbl METOUKHU 3HayeHue rapameTpa
IIpenen nnTEILHOCTHA BCETO KOHTPOJIS 15 MUHYT
[TocnenoBaTeIbHOCTb BEIOOpA BOITPOCOB CnyyaiiHasi
[IpenyiaraeMoe KOJIMUeCTBO BOIIPOCOB 5

Kpurepum oneHKu:

-5 0a/UIOB BBICTABJSIETCS CTYZAEHTY, KOTOPBIM IIPaBUIBHO BBITIOJHSIET 5 TECTOBBIX
3a/laHui;

- 4 6a/1a BLICTAB/ISIETCS CTY/IEHTY, €C/TU MMPABW/ILHO BBITIOJTHEHO 4 TECTOBBIX 3a/|aHMS.

- 3 6as1a BHICTAB/ISIETCS CTY/I€HTY, eC/TU MPABUIBHO BBITIOJHEHO 3 TeCTOBBIX 3a[jaHUs

CamocrosiTenibHasA pabora
(JomamiHee 3a/jaHKe)

§21, ynp.1-12
Tema 1.9.1 AMHUHBI

KoHuTposinpyemble 3HaHUs: OmpejesieHre, KaacCU(UKalus, HOMEHK/IaTypa, CBOMCTBa,
CrocoObI TI0/TyUeHUst U IPUMEHEHHE YTJIeBO/IOB;

- BellleCTBAa W MaTepuasbl, LIMPOKO MCIOJb3yeMble B TpaKTHKe: T/0K03a, (PYyKTO3a,
KpaxmaJl, caxapo3a, L|e/IJIt0/103a;

yYMeHusA: -00BICHATD: P€akKLIMOHHYIO CITI0COOHOCTh OpraHrn4ecKux COQ,E[I/IHEHI/IIZ oT
CTpOEHHA HX MOJIEKYJI; BBIIIO/IHATD XUMUUECKUMN SKCIIEDUMEHT TI10 PACIIO3HABAHWUIO
BKHEUIIINX OpPraHN4YeCKrXx BeIeCTB, MO/JIYYEHWIO KOHKPETHBIX BeIeCTB, OTHOCAIIMXCA K
HN3y4Y€HHBIM KJ/laCCAM COEAHHEHHﬁ;

Bonpocs! g15 onpoca
1. TMousitne 06 yrneBozax. Knaccudukanus yrieBosoB. MOHO-, iW- U TIO/IMCaXapypl,
TIpe/iCTaBUTeNN KaK0W TPYMIIbl YI/IEBO/OB.
2. Buosioruueckasi poJib yI/IeBO/I0B, UX 3HaUeHHe B )KU3HU UeioBeKa v 001iecTBa.

3. MoHnocaxapugabl. CTpoeHWe U ONTUYeCKass U30Mepus MOHocaxapuzoB. Ux
K/accuUKalys 1o YMCITy aTOMOB YTJIepo/ia ¥ MPUpOo/ie KapOOHUTbHOM IPYTIIThI.

4. ®opmynel Duiiepa u Xeyopca i W300pakKeHHWs MOJIEKYJ MOHOCAXapH/iOB.
OTtHeceHve MoHOCaxapuzoB K D- u L-psigy. BaxxHeuime npejcraBuTe/M MOHO3.

5. I'mtoko3a, cTpoeHUe ee MOJIEKYJIbI U (PU3MYeCcKre CBOMCTBA. TayTomepus.

6. XumHueckre CBOWCTBA TJIFOKO3bI: PEaKLWH T0 ajabJerHAHON Tpymre («cepeOpsHOro
3epKaja», OKWUC/IeHWe a30THOW KWC/IOTOM, THUJpUpOBaHMWe). Peakiuu TI/IOKO3bI Kak
MHOI0aTOMHOTO CIHUPTAa: B3aUMOJEWCTBUE TIFOKO3bl C ThApokcrugom Menu(Il) mpu komHaTHOU
TeMIlepaType U HarpeBaHUU.

7. Pazmunble Tumbl Opo’keHUs (CITUPTOBOe, MOJIOUHOKHCIIOe). ['roKo3a B mpupofe.
buosnornueckas posib ¥ p¥MeHeHUe IJIFOKO3bI.

8. ®pyKTo3a Kak HU30Mep IJIOKO3bl. CpaBHeHUEe CTPOeHUs MOJIeKY/Ibl U XUMUUeCKUX
CBOWCTB T/TFOKO3bI ¥ PpyKTO3bl. PPYKTO3a B IPHUPOJie U ee OUOIOTHYecKast POJib.

9. [Oucaxapugpl. Crpoenue  gucaxapuzioB. Criocob — cousieHeHHWs — IMKJIOB.
BoccranaBnvBarole ¥ He BOCCTaHaB/AMBAIOLME CBOMCTBA [MCAaxXxapuzoB KakK Cre/CTBHe
COUJIeHEeHHsI LIUKJIa.
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10. CTPOEHI/IE M XUMHUUeCKHe CBOMCTBa CaXapoO3kl. TexHoJ/IornyeCcKre OCHOBBI
MMPOKM3BO/ACTBA CaxXapO3Hbl. JlakTo3a 1 MaJibT03a Kak H30MephbI CaxXapO3bl.

11. TMosmmucaxapuabl. O61miee cTpoeHue rorcaxapujoB. CTpoeHre MOJIeKY/Ibl KpaxMara,
aMu/03a M amuornekTuH. dusnueckre CBOMCTBA KpaxMmasa, ero HaxOXJAeHWe B MpUpofe U
Ouosiornyeckast posib. [ TMKOTeH.

12. Xumuueckue CBOMCTBa Kpaxmasa. CTpoeHHe 3/1eMEeHTAapHOrO 3BeHa LIeJUTH/I03bI.
Bnusinue cTpoeHus Mo/JMMepHOM LienM Ha (M3UuecKrde M XMMHYeCKue CBOMCTBA LIe/LTHO/I03bI.
'uaposu3 11e110/103b1, 00pa30BaHUe CJIOXKHBIX 3(DUPOB C HEOPTAaHUUECKUMHU U OPraHUYeCKUMHU
KUCJIOTaMHU.

13. TloHsiTHEe 00 MCKYCCTBEHHBIX BOJIOKHAX: alleTaTHBIN ILeJK, BUCKO3a. HaxoxkieHue B
npupo/ie ¥ 6rosioruyeckas posb Le/0/103bl. CpaBHEHNEe CBOMCTB KpaxmMasa U LeJITI0/I03bl.

KpuTtepuu onjeHKH 001j1e /11 YCTHOTO OTBETa
OneHka «5»:

* OTBeT IO/IHBINA 1 TIPaBU/IbHBIN Ha OCHOBAHWUU M3YUeHHBIX TeOpUl;

* MaTepuas U3/I0)KeH B OTpe/ie/IeHHOM JIOTUUeCKOoM 1Moc/iejoBaTe/IbHOCTU, JTUTePaTyPHbIM
SI3BIKOM;

* OTBET CAMOCTOSTe/TbHBIMN.

OneHKa «4»:

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

* MaTepuan W3/0KEeH B Olpe/e/NeHHOW JIOTMYeCKOW I0C/e[j0BaTe/IbHOCTH, TIPU 3TOM
JIOTyI[eHbl /IBe-TPU HECYI|eCTBeHHble OLIMOKH, HCIpaBJeHHbIe TI0 TpeOOBaHMIO
yuuTersi.

OneHka «3»:

* OTBET TIOJHbIM, HO TIPH 3TOM JOIMYyIeHa CyIeCTBeHHasi OIMOKa WM OTBET HerOJTHBIN,

HeCBSI3HBIH.
OneHka «2»:

* MIPY OTBeTe OOHApY)KeHO HENOHWMAaHMWEe YyuallliMCSl OCHOBHOT'O COZIEp)KaHUsl yueOHOro
MaTepHajia WIH JOMYIIeHbl CYIIeCTBeHHble OIIMOKH, KOTOpble YYalluics He MOXKeT
WCTIPaBUTD TIPU HABOZSIIIUX BOMPOCAX YUUTEJIS.

Onenka «1»:
* OTCYTCTBHE OTBeTA.

IlpakTHueckasi padora Ne 6
YrneBogpbl (MHCTPYKLMS 0 BLIMOHEHUIO Ha CTp. 290).

Llenb: uccnefoBaTh Ha TMpakTHKe (QU3MUecKue U XMMUUYECKHe CBOMCTBA TJIFOKO3bl, Caxapo3sbl,
KpaxmaJsa.

KpuTepuu oLjeHKH NPaKTHYeCKOH padoThl

5 0a/110B:

paboTa BbIMO/IHEHA MOJTHOCTBIO U MTPAaBU/IbHO, C/e/IaHbI ITPaBU/IbHbIEe HAOJTFO/I€HHST U BHIBO/IbI;
9KCMEPUMEHT OCYILECTB/IEH T0 TUIaHy C YYeTOM TeXHUKH 0e30MacHOCTH W TMpaBWI pabOThl C
BeIlleCTBaMH U 000Py/I0BaHUEM;

TIPOSIB/IEHbI OPraHU3al[MOHHO-TPY/I0BbIe YMeHUs (TI0/IIeP>KUBAOTCS YMCTOTa pabouyero mMecrta u
TOPSIZIOK Ha CTOJIe, SKOHOMHO HMCITO/Ib3YIOTCS PEAKTUBBHI).

4 doanna:

99



paboTa BBIMIOJIHEHA MPABU/ILHO, CJe/aHbl TIPaBUIbHbIE HAOMIO[EHNs] U BBIBOJBI, HO TPU 3TOM
9KCIIeEPUMEHT TIPOBeJIeH He TIOJTHOCTBhI0 WM JIOTYIeHbl HecyleCTBeHHbIe OIMOKU B paboTe C
BeIL[eCTBaMH U 000py/[0BaHUEM

3 6ana:

paboTa BBIMIO/IHEHA TMPAaBUIBHO He MeHee YeM HAarloJIOBUHY WM [IOMYyIeHa CYIeCTBeHHast
ommbKa B X0/l IKCIeprMeHTa, B 00bsCHeHNH, B OpOpPM/IeHUH PaboThI, B COOMIO/IEHUH TIPABUIT
TeXHUKH 0e30MacHOCTH TIpU paboTe C BelecTBaMd W 000pyI0BaHHEM, KOTOpasi MCITPABJISETCS
110 TpeOOBAHUIO YUUTEJIS.

2 6anna:

JonyieHsl aBe (M Oosiee) CyljecTBeHHbIe OLIMOKK B XOZe JKCIeprMeHTa, B OObSICHEHWH, B
opopmnenud paboTel, B COO/IOJEHWM TIPaBW/I TEeXHWUKH 0e30macHOCTH Tpu  paboTe ¢
BeIlleCTBaMH U 000py/I0BaHHEM, KOTOPbIE YUaI[UiiCsl He MOXKeT UCIIPaBUTD Aake 10 TpeOOBaHUIO
YUUTEJISI.

1 6am:

paboTa He BBIMOJIHEHA, Y YUalllerocs OTCYTCTBYIOT 9KCIIEPUMEHTA/IbHbIE YMEHHUSI.

@oH/| TeCTOBBIX 3aJaHUI /I/Ifl TEKYIIero KOHTPOJIsi 3HAHUH 110 TeMe:
Bblbepume 00uH npasuibHbIli 6apuaHm omeema

MoieKy1sipHas ¢opMyJ/ia KjieT4aTKH
C6H1206

(C5H804)n

(C5H1005)n

+(C6H1005)n

Kakoii cBsi3b10 cOeiTHEHbI 0CTaTKH ABYX MOHOCAXapH/i0B B MoJIeKyJie Jucaxapu/ja
[TentuHOM

+I"nuKo3ugHOM

BogopogHoit

Makpospruueckomn

JI7isi MOHOCaXapu/0B XapaKTepHbI CBOMCTBA
[Tnoxast pacTBOPUMOCTH B BO/e

Bricokure TeMIiepaTyphbl M1aBlIeHUs

+CnaiKui BKyC

Bce BepHO

K BoccTaHaB/IMBaKINMM JUCaxapU/iaM He OTHOCUTCS
+Caxapo3sa

MasibTO3a

Lennronosa

JlakTo3a

3abos1eBaHNe caxapHbIM /Jia0eToM BHI3BAaHO MOBBIIIEHHEM CO/[epP>KaHHeM B KPOBH
Caxapo3ssl

Pu603b1

+I'1roK03b1

@pPYKTO3bI

YeM MOXXHO OT/IHUHMTH I/IIOKO3Yy OT (PyKTO3bI
Xnopugom xese3sa (IIT)
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PackasieHHOM MeJHOM MPOBOIOKOU
BpomHoM Bogo1
+Peak1iueli cepeOpsiHOTO 3epKasia

M3 yKa3aHHbBIX YI/IEBOJIOB He OKUC/ISIETCA aMMHAYHBIM PacTBOPOM OKCH/Ia cepedpa
I'moko3a

ManbTo3a

JlakTo3a

+Caxapo3sa

B MoJ1eKkysie caxapo3bl 0CTaTOK IVIIOKO3bI CBSI3aH C 0CTAaTKOM:
TJIFOKO3bI

+(dpyKTO3bI

rajsakTo3bl

MaJibTO3bl

le/l 06pa30BaHI/ll/l ].[I/IKJIH'—IGCKOﬁ d)OprI [VIOKO3bI IDPUHUMAET y4aCTHE TUAPOKCH/IbHAA
rpyiiia 1npu yrjiepojHoMm aTromMe:

C2

C3

C4

+C>

DpyKTO3a AB/IAETCA:
ableruI0CIIMPTOM
+KeTOHOCIIMPTOM
OKCHKHC/IOTOU
MHOI'0aTOMHBIM CIIUPTOM

Ilpu HarpeBaHUHU PacTBOPaA IJIFKO3bI ¢ ruApokcuaoMm meau (II):
obpa3syeTcst IpKO-CUHUM PacTBOP

BbI/|eJISIeTCS ra3

+BBINa/jaeT KpacHO-0ypbIii 0caZjoK

Ha CTeHKax MpoOupKu obpa3yeTcst cepebpUCThIi HaleT

Hassanmue npomecca, mpoTeKarolero no ypaBHeHuIo:
CsH1206 —» 2 C2H50H + 2CO»

+OpoykeHHe

dboTocuHTE3

JleKapbOKCHUTMPOBaHKe

[JIUKOJ/TN3

Kakue u3 npuBeieHHbIX TEPMHHOB OTHOCATCA K (PpyKTO3e:

1. Anbperupocnupt 2. Kerocmupt 3. IlenTro3a 4. I'ekco3a 5. MoHocaxapup 6.
Jucaxapup

1,3,5

+2,4,6

2,3,5

2,4,5

Kakue cBoiicTBa (pyKTO3bl MOJTBEP)KAAeT NOsB/IeHUe SIPKO CHUHero LiBeTa B pacTBope
(¢pyxTo3s6I c rHAPOKCHUAOM Meau (II)?
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AnbaeruiHnie
KeToHHBIE
+CripTOBbIE
Kucnorabie

Jucaxapu/ioM sIB/ISIETCA:
(dbpykTO3a

KJ/IeTyaTKa

Kpaxmaii

+caxaposa

METOAI/IKH npoBeaeHuA KOHTPOJIA

[TapameTpbl METOUKHU 3HayeHue rapameTpa
IIpenen nnTEILHOCTHA BCETO KOHTPOJIS 15 MUHYT
I[TocsieioBaTeILHOCTH BEIOOpA BOMPOCOB CnyyaiiHasi
IIpepyiaraemMoe KOJIMUeCTBO BOITPOCOB 5

Kpurepun oueHku:

-5 0a/UI0B BBICTABJSIETCS CTYAEHTY, KOTOPBIM IIPaBUBHO BBITIOJHSIET 5 TECTOBBIX
3a/IaHui;

- 4 6a/1a BLICTAB/ISIETCS CTY/IEHTY, €C/TU MPABU/ILHO BBITIOJTHEHO 4 TECTOBBIX 3a/]aHMS.

- 3 6aJ1a BHICTABJISIETCS CTY/IEHTY, eC/TU MPABU/ILHO BBITIOJHEHO 3 TeCTOBBIX 3a[jaHUS

CamocTosiTesTbHasA padoTa
(JomamiHee 3a/jaHue)

§22, ynp.1-6
§23, ynp.1-11
§24, ynp.1-5

Tema 2.13. AMHHBI

KOHTPOJ’II/IpyEMbIe 3HAHHUA: OIlpegeieHue, KJ'IaCCI/I(i)I/IKaL[I/IH, HOMEHK/IaTypa, CBOﬁCTBa,
CITOCOOBI MoJiy4eHus U IIpUMEeHeHrEe aMUHOB;,
- BellleCTBa U MaTepHaJibl, IIMPOKO HCII0/Ib3yeMbI€ B IMTPAKTUKE: aHWUJIWH;

yMeHHUs1: -00bSCHSTh: PEeaKLMOHHYI0 CTOCOOHOCTh OPraHUYeCKUX COeIUHEHWH OT
CTPOEHUS] WX MOJIeKYJI; BBIMOJHATh XUMMWYECKUM SKCIepUMeHT TI0 pacro3HaBaHUIO
Ba)KHEMIIINX OpPraHUYeCKUX BeleCTB, MOTYyYeHUI0 KOHKPETHBIX BeleCTB, OTHOCSAIIUXCS K
M3yUeHHBIM K/laccaM COe/JMHeHUH;

Bonpocs! isi onpoca

1. Knaccudukanusi u usomepusi aMuHoB. [loHsiTve 06 amuHax. [lepBUuHbIe, BTOPUYHBIE
Y TpeTHWYHble amMuHbl. Knaccudukalivss aMMHOB 10 THUIY YTI/€BOJOPOAHOrO pajukKana U YUCITy
aMUHOTI'PYIIIT B MOJIEKYJIe.

2. T'omonoruueckve psifibl TNpefiefbHbIX anu@aTUyeckKux U apoMaTH4yeCKUX aMHHOB,
V30MepHsi U HOMEeHK/IaTypa.

3. XrMrueckKue CBOMCTBA AMUHOB. AMUHBI KaK OpraHu4ecKre OCHOBAaHMs, UX CPaBHEeHHe
C aMMHaKOM U JPyrMMH HeopraHnyeCKMMHU OCHOBaHUSMM.
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4. CpaBHeHHe XUMHUUECKUX CBOWCTB anrdaTHUYeCKMX W apOMATHUECKUX aMHHOB.
O6pa3oBaHue aMU7IOB.

5. IlpumeHeHre U onyueHre aMUHOB. [Tonyuenne amuHoB. Pabotel H.H.3uHuHa.

KpuTtepuu onjeHKH 001jue /1A YCTHOT'O OTBeTa
OueHka «5»:

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

* MaTepuas U3/0)KeH B OIpe/ie/IeHHOM JIOTUUeCKOU M0C/1ej0BaTe/IbHOCTH, JIUTepaTypPHbIM
SI3BIKOM;

* OTBET CAMOCTOSATE/IbHBIN.

Onenka «4»:

* OTBET IO/IHbIY U NPaBU/IbHBIM HA OCHOBAaHUU M3YUYeHHBIX TeOpUH;

* MaTepuaq W3/I0KEH B Olpe/e/leHHOW JIOTMYeCKOM I0C/ie[joBaTe/IbHOCTH, TIPU 3TOM
JIOTyI[eHbl /IBe-TPU HEeCYI|eCTBeHHbIe OILIMOKH, HCIpaBJeHHbIe TI0 TpeOOBaHMIO
yuuTersi.

OueHka «3»:

* OTBeT TIOJIHbIM, HO TIPH 3TOM JOIYyIeHa CyIeCTBeHHasi OLIMOKa WM OTBET HerlOJTHbIH,

HEeCBSI3HBIN.
OrneHKa «2»:

* MIPY OTBeTe OOHApY)KeHO HENOHWMAaHWEe YyuallliMCSi OCHOBHOTO COZep>KaHUsl yueOHOro
MaTepHvasia WIH JOMYyIIeHbl CyIleCTBeHHble OIMMOKH, KOTOpble YYalluics He MOXKeT
WCIPaBUTH MPY HABOZSIIUX BOMPOCAX YUUTEJIS.

OneHka «1»:
* OTCYTCTBHE OTBeTa.

@OoHJ TECTOBBIX 3a/JaHUI /I/IA TEKYIIero KOHTPOJ/Isi 3HAaHHUH 10 TeMe:
Bbibepume 00uH npasuibHbIll 6apuaHm omeema

Oo6uas popmyJia npegebHbIX aTM(aTHUECKUX aMHHOB:
CnH2n+2N

CnH2n+3N

+CnH2n+1NH?2

CnH2n+4N

AToM a3oTa B 3TWIAaMHHE HAXO/UTCA B TAKOM JK€ COCTOSTHUM THOPUAM3AI[UM, KaK U aTOM
yrjiepoja B:

+3TaHe

STHHE

3TeHe

6eH3o0J1e

CKO0J/IBKO G-CBH3Eﬁ B MOJ'[EKy.Tle MeTH/IaMHUHA:
5

+6

7

4

Ha3BaHue BeinecTBa:
CH3-CH-CH2 -CH3
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NH2

3-amMmuHOOyTaH
METUIITU/IAMUH
+2-aMmyuHOOyTaH
OyTUIaMUH

MN3omepom 2-aMHHONIpONIaHA AB/ISAETCA:
3TU/IaMUH

MeTU/ITIPOITUIaMUH

2-aMuHOOyTaH

+TpUMeTU/IaMUH

I'omosioramu siB/IsieTCA Napa BellecTB:
6eH30/1 ¥ aHWUTUH

METWI3TUIaMUH U TPUMeTH/IaMUH
+2-aMHUHOOYTaH U W30TPONUIaMUH
2-MeTH/ITIPOTIaH U 2-MeTH/I0yTaHa/lb

Bosiee cuibHBIE OCHOBHBIE CBOVCTBA NPOSABJISIET:
aMMHaK

+IUMeTHIaMUH

AHWIMH

MeTU/IaMHH

IlepBuuHbIe aMUHBI MOXKHO OT/IMYMTh OT BTOPUYHBIX C MOMOIIIHIO:
+HNO>

H2S04

[Ag(NH3)2]JOH

0))

BoccraHoB/1IeHHMEM HUTPOOEH30/1a MO/Ty4YaloT:
3TU/I0EH30/1

reKCUIaMuH

+aHWINH

6eH3on

IIponuiaMHH B3aUMO/IeHCTBYeT C:
THUIPOKCHIOM HaTpHSI

TOJIyOJIOM

OKCHJIOM a/TFOMUHUS

+CONTHON KUC/IOTOU

B cxeme npeBpainenuit CH4 —. X - CH3NH2 BeijectBoM « X» fIB/IAETCA:
+CH3NO>

CH30ONO2

C>HsOH

CH3COOH

Kakoe BelecTBo He pearupyer ¢ JUMeTHJIaMHHOM:
BOjIa
KHCIOPOZ,
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cepHasi KUCJI0Ta
+TUIPOKCHU/L HaTpUS

BemecTBoM «X» B cxeme
X - (CH3)2 CH - NH2 siBnsieTcs:
rponaH
1-HuTponponan
+2-HUTPOIIPOIIaH
rporiaHos-1

Kakoe u3 BeecTB 0yeT H3MEeHATH KPaCHYI0 OKPacKy JIAaKMyCa Ha CHHIOK?
¢dbpykTo3a

MypaBbHHasl KUCJIOTa

(heHunamMuH

+3TU/1aMUH

B cxeme npeBpaineHui
C6H6 - X1 - X2 [C6H5NH3]CI
BeniectBaMM «X1» U «X2» COOTBEeTCTBEHHO SIBJ/ISAIOTCA:
C6H5NO02 u C6H5CI
C6H50H u C6H5CI
C6H50H u C6H5NO2
+C6H5NO2 u C6H5NH2
MeToaMKa NpoBeieHNs1 KOHTPOJISA

ITapameTpbl METOAVKHU 3HaueHuWe rapamMeTpa
IIpepen panTEILHOCTHA BCETO KOHTPOJIS 15 MUHYT
[TocsieioBaTeILHOCTH BEIOOpA BOTIPOCOB CryuatiHas
[IpepnaraeMoe K0/MyeCTBO BOIIPOCOB 5

KpuTepum oneHku:

-5 0a/UTIOB BBICTAB/SETCS CTYZEHTY, KOTOPbIM TIPaBUBHO BBITIOJHSIET 5 TECTOBBIX
3a/laHUM;

- 4 6a//1a BLICTAB/ISIETCS CTY/IEHTY, €C/TU MPABU/ILHO BBITIOJTHEHO 4 TECTOBBIX 3a/]aHMSI.

- 3 6as1a BBICTABJISIETCS CTY/IEHTY, eC/TH TPABU/IbHO BBITIOJTHEHO 3 TECTOBBIX 3aJJaHUS

CamocrosTesibHasA pabora
(JomaiiiHee 3afaHue)

§25, ynp.1-10

Tema 2.14. AMMHOKHC/IOTBI

KOHTpOJIPIpyEMbIe 3HAHHUHA: OIlpefe/ieHue, KJIElCCI/I(bI/IKaL[I/IH, HOMEHK/IaTypa, CBOﬁCTBa,
CITOCOOBI MoJiy4eHurs ¥ IIpUMeHeHre aMUHOKKCJIOT,
- BellleCTBa U MaTe€pHaJibl, IIMPOKO HCII0/Ib3yeMbIe B ITPAKTUKE: dMUHOKUC/IOTEI, KallpOH;

yMeHHsA: -00bSCHATh: PeaK[MIOHHYIO CIIOCOOHOCTh OPraHMYeCKHX COeJIWHEHHH OT
CTPOEHMS] UX MOJIEeKYJ; BbBINOJHATh XUMUYECKMM SKCIEPHMEHT II0 pacro3HaBaHUIO
B&KHEWIINX OpraHUuYecKuX BelleCTB, MOJyUueHUI0 KOHKPETHBIX BelLeCTB, OTHOCSLMXCS K
V3y4YeHHBIM KjlacCaM COe/IJMHeHUM;
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Bonpocs! g5 onpoca

1. [ToHsATHE 06 AMUHOKUC/IOTAaX, UX KIaCCU(PHKAIUS U CTPOEHHE.

2. HomeHksiaTypa aMMHOKUCIIOT.

3. JIBOMCTBEHHOCTb KHUCJIOTHO-OCHOBHBIX CBOWCTB aMMHOKUCJIOT U ee TIPUYMHBI.
buriosissipHbie MOHBI.

4. Peakijyu KoHzZileHcauuu. [lentigHas cBsA3b.

5. CuHTeTUUeCKHe BOJIOKHA: KarpoH. Kiaccudukariys BoJ0OKOH.

6. [TonyueHre aMUHOKHUC/IOT, X TIPUMeHeHHe 1 Orosioruueckast QyHKLHS.

KpuTepuu onieHKH 001jue /i/isl yCTHOTO OTBeTa
Onenka «5»:

* OTBET IOJIHbIN U NPaBU/IbHBIM HA OCHOBAaHUU M3YUYeHHBIX TeOpUH;

* MaTepuas U3/0)KeH B OTpe/ie/IeHHOM JIOTMUeCcKOo 1Moc/iej0BaTe/IbHOCTH, JTUTePaTyPHbIM
SI3BIKOM;

* OTBET CAMOCTOSTE/TbHBIMN.

OueHka «4»:

* OTBeT TO/IHbINA 1 TIPaBU/IbHBIN Ha OCHOBAHWUU M3YUeHHBIX TeOpUH;

* MaTepual W3/I0)KEH B OIpe/ie/leHHOW JIOTMYeCKOM I10C/1e[j0BaTe/lbHOCTH, TIPU 3TOM
JIOTyIl[eHbl /IBe-TPHU HeCyI[eCTBeHHble OLIMOKK, WCIpaBieHHble TI0 TpebOoBaHUIO
yuuTess.

OrneHKa «3»:

* OTBeT TIOJIHBIM, HO TIPK 3TOM JIOMYyIleHa CyIleCcTBeHHasi OIMOKa WM OTBET HerloJHbIH,

HEeCBSI3HbIN.
OueHka «2»:

* 1Ipy OTBeTe OOHApy)KeHO HeNOHWMaHMEe YyuallliMCsi OCHOBHOTO COZiep>KaHUsl yueOHOro
MaTepuajia WM JOMYyIleHbl CyllleCTBeHHble OIIMOKH, KOTOpble yualluicsi He MOXKeT
WCIIPaBUTh MPU HABOJSAIIUX BOMIPOCAX YUUTEIS.

Onenka «1»:
* OTCYTCTBHE OTBeTa.

(I)OH/] TeCTOBBIX 3a,anm‘71 AJIA TEKYIEro KOHTPOJId 3HAHHUMH 10 TeMe:

Bbibepume o0uH npasuibHbIll gapuaHm omeema

OcCHOBHBIE CBOHCTBA aMHHOKHCJ/IOT 00yC/I0B/IeHbI MPUCYTCTBHEM B MOJIEKYJIe:
yT7IeBOZIOPOIHOTO pajivKara,

+aMHUHOT PYIIIIH,

KapOOKCH/IbHOM TPYTITIBL.

B cunbHoOIEI0UHOM cpefie aMHMHOKHC/IOTA NPe/CTaB/IsieT co00ii:
+aHMOH,

KaTHOH,

OWIIO/ISIPHBIN HOH,

HEUTpaIbHYI0 MOJIEKYJTy.

AMI/IHOKI/ICJ'IOTLI, KOTOPbI€ HE MOI'YT CHHTE3HUPOBATHCA B OPrdHU3ME€ Y€/I0BE€Kd, d
MOCTYyIarT C HHmEﬁ, Ha3bIBAKOTCA:

-aMHWMHOKHC/IOTAMHU,

IMHIIEeBbIMU,
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+He3aMeHUMbIMU,
reTepoLMK/INYeCKUMU.

CKO0J/IbKO M30MepPHBIX JUIENTH/I0B MO)KHO MO/IyYUTh U3 ABYX aMMHOKHMC/IOT — IJIMIUHA U
ajlaMuHa?

+ABa,

TpH,

yeThIpe,

IISTh.

OCTaToK Kakoii aMMHOKHUC/IOThI, HAPAAY C aCllapariHoBOM KHC/I0TOM, BXOJMT B COCTaB
acraprama?

JIeULIH,

+(heHunanaHuH,

BaJIvH,

TJIALIVH.

I/ICHOJIb3yﬂ IJIMIUH U dJIdHUH, MOXXHO MNOJ/JIYUYUTDb PA3/IMYHBIX JUIIENITH/I0B:
1;

+2;

3;

4.

I'imiuH 06pa3yeT C/I0KHBIH 3¢Up B pe3y/ibTaTe B3auMO/|eHCTBUA:
C TUZIPOKCH/IOM HaTpUs

¢ 6pomMoBOZOPOIOM

+C 3TaHOJIOM

C aMUHOYKCYCHOW KUC/IOTOM

2-aMHUHONPONAHOBasA KMC/I0Ta U a/IaHUH ABJIAIOTCH:
CTPYKTYPHBIMHU U30MepamMu

reoMeTpUuUeCKUMU M30MepaMu

+roMoJIoraMu

OJIHUM U TE€M >Ke Bell|eCTBOM

Yucs10 u3omMepHbIX aMHHOKUCTOT coctaBa C4HIO2N pagHo:
+3;

-

SR

AmMuHokuciora coctasa CH3 — CH — CH2 — COOH Ha3sbIBaercs:

|
NH2

O - aMUHOMaC/IsTHast KUC/IOTa;
+3-aMMHOOYTaHOBAasi KUCJIOTa;
3- aMHMHOKAaIpoHOBasl KUCJ/IOTa;
2-aMUHOIIPOIIaHOBas KUCJ/IOTa

AMHHOKMC/IOTBI KaK ¥ aHWIHH Pearupymor C:
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KOH
CH3Cl
+HCI
H>

METOAI/IKH npoBeaeHuA KOHTPOJIA

[TapameTpbl METOUKH 3HayeHue rapameTpa
IIpenen nnuTeILHOCTHA BCETO KOHTPOJIS 15 MUHYT
[TocnenoBaTeIbHOCTb BEIOOpA BOITPOCOB CnyyaiiHas
IIpenyiaraeMoe KOJIMUECTBO BOIIPOCOB 5

Kpurepum oneHKu:

-5 0a/UTIOB BBICTABJSIETCS CTYZAEHTY, KOTOPBIM IIPaBUIBHO BBITIOJHSIET 5 TECTOBBIX
3a/laHui;

- 4 6a/1a BLICTAB/ISIETCS CTY/IEHTY, €C/TH MPABU/ILHO BBITTOJTHEHO 4 TECTOBBIX 3a/|aHMS.

- 3 6aJ1a BBICTAB/ISIETCS CTY/IEHTY, eC/TU TPABWIBHO BBITIOJHEHO 3 TeCTOBBIX 3aJaHUs

CamocrosiTenibHasA pabora
(JomamiHee 3a/jaHKe)

826, ynp.1-7
Tema 2.15. benku

KoHuTposipyemble 3HaHUs: OmpejesieHre, KaacCU(UKalys, HOMEHK/IaTypa, CBOMCTBa,
CrocoOblI TIOSTyUeHUsI U IPUMeHeHHe OeJTKOB,;
- BelllecTBa M MaTepuaJibl, IIMPOKO UCITO/Ib3yeMble B IPAKTHUKe: OesTKu;

ymeHud: -00BSICHATD: P€aKLIMOHHYHO CIIOCOOHOCTh OpraHU4YeCcKux COEAHHGHHﬁ oT
CTpO€HHA HX MOJIEKYJI; BBIIIOJIHATD XUMHUYECKUHN SKCIIEpUMEHT II0 pPAaCIIO3HABAHHUIO
BAXKHEMIIINX OpraHn4YeCcKux BelleCTB, IMOJYYEHHWIO KOHKPETHBIX BEILIeCTB, OTHOCAIUXCA K
H3yUEeHHBIM KJjlIaCCdM COEAHHEHHﬁ;

Bonpocsl s onpoca

1. Benky Kak npupojHble NoauMepbl. IlepBuyHas, BTOpUYHAs, TpeTWYHas W 4eTBepPTUYHAs
CTPYKTYpbI OeikoB. @UOpUIIspHBIE U TTI00y/IsipHBIE Oe/TKH.

2. XumMHueckre CBOWCTBa Oe/KOB: rOpeHue, fieHaTypalysi, THPOJIi3, KaueCcTBeHHbIe (LIBeTHbIE)
peakLuu.

3. Buonornueckuie GyHKIM O€KOB, UX 3HAUEHHE.

4. Benku Kak KOMITOHeHT nuiiu. [1pobiema 6e1KOBOro rojiofjlaHus v MyTH ee pellieHusl.

KpuTepuu oneHKH 001jue /1A yCTHOT'O OTBeTa
OneHka «5»:
* OTBET MOJIHbIN U MPaBU/IbHBIM HA OCHOBAHUU M3YUYEeHHBIX TeOpUH;
* MaTepuasl U37I0KeH B OIpe/ie/IeHHOM JIOTUUeCKOU 1oc/ie/j0BaTe/IbHOCTH, INTepaTyPHbIM
SI3BIKOM;
* OTBET CAMOCTOSATE/IbHBIN.
OneHka «4»:
* OTBeT IO/IHbIM Y NTPaBU/IbHBINM HA OCHOBAaHWU M3YUY€HHBIX TeOPUH;
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* MaTepua/l M3/I0)KEH B OMpejle/IeHHOM JIOTMYecKOM TI0C/ie/JoBaTeTbHOCTU, TIPU 3TOM
JIOTyII[eHbl /IBe-TPHU HECYI|eCTBeHHbIe OIMUOKK, WCIpaBleHHbIe TI0 TpeOOBaHUIO
YUUTeJIS.

OueHka «3»:

* OTBeT IIO/THBIN, HO MPH 3TOM JOMYyI[eHa CYII[eCTBeHHasl OIIMOKa WM OTBET HEITO/IHBIH,

HECBSI3HBIN.
Onenka «2»:

* 1IpY OTBeTe OOHApy)KeHO HENOHWMaHWEe YyuallliMCSl OCHOBHOTO COZIep>KaHUsl yueOHOro
MaTepyana WIA JOMYIeHbl CYIeCTBeHHbIe OIMMOKH, KOTOpbIe YUallluiCs He MOXKeT
WCIPaBUTh MPY HABOZSAIIUX BOMPOCAX YUUTEJIS.

Onenka «1»:
* OTCYTCTBHE OTBETa.

IIpakTHueckas padora Ne 7.
AMYHBI. AMUHOKUCIOTBL. benky (MHCTPYKLMs MO BBIMOHEHUIO Ha CTp. 292).

Llenb: uccnemoBaTh Ha MpakTHKe (U3MUeCKHWe W XMMHYECKHe CBOHCTBA aHWIMHA, TJIMIMHA,
Oesika.

KpuTepuu oLieHKH NMPaKTHYeCcKoi padoThl
5 6a/10B:
paboTa BBINO/THEHA MMOJTHOCTHIO U MPABU/IBHO, C/le/IaHbl PABU/IbHBIE HAOJIIOZEHUS U BBIBO/IBI;
9KCTMIEPUMEHT OCYILECTBJIEH I0 TUIaHy C YYeTOM TeXHUKH 0e30MacHOCTH W TMpaBWI pabOThI C
BeIL[eCTBaMH U 000py/J0BaHUEM;
TIPOSIB/IEHbI OPraHU3aLIMOHHO-TPYZAOBbIe YMeHUs (T0/Iep>KUBAOTCSl UMCTOTa pabouero Mecra u
TIOPSIIOK Ha CTOJIe, 5KOHOMHO HCIIOJIb3YHOTCSl PEAKTHBEI).
4 6anna:
paboTa BbIMO/IHEHA MPABU/IBLHO, C/e/aHbl TPaBUIbHbIE HAO/MIOJEHNs] U BBIBO/BI, HO TPU 3TOM
9KCTMIEPUMEHT TIPOBEZIEH He TIOJTHOCThIO WM ZIOMYIIIeHbI HEeCyIleCTBeHHbIe OIMOKU B paboTe C
BeIIleCTBaMH U 000PYy/I0BaHHEM
3 6ana:
paboTa BBITIO/IHEHA TIPABUILHO HE MEHee UeM HAaroJIOBUHY WM [IOMYyIleHa CYIeCTBEeHHast
oirMbKa B X0/le IKCIIEPUMEHTA, B 00BbACHEHUU, B OOPMIEHHM PabOThI, B COO/TIO/IEHUH TTPABUIT
TeXHUKU Oe30rmacHoCTH Tipy paboTe C BeljecTBaMu M 000py/I0OBaHWEM, KOTOpPasi UCITPABJISIETCS
1o TpeOOBaHUIO YUMTesIs.
2 6anna:
JonyieHbl aBe (u 0osiee) CyllleCTBeHHble OMIMOKA B XO/le SKCIEPUMEHTa, B OOBbSCHEHWU, B
opopmieHun paboThl, B COOJIFOJEHWM TIPAaBWJI TEeXHWUKHM 0e30macHOCTH Tpu  paboTe ¢
BellleCTBaMH U 000pY/J0BaHHEM, KOTOPbIE YUaIlUiCs He MOXKET UCITPAaBUTh JlaXKe 110 TpeOOBaHUIO
YUHUTEJISI.
1 6am:
paboTa He BBIMOJIHEHA, Y yUall[erocsi OTCYTCTBYIOT SKCIIePUMEHTA/TbHbIE YMEHHUSI.

@OoHA TeCTOBBIX 3a/JaHUH /1A TeKyIero KOHTPOJIsi 3HaHMH 10 TeMe:
Bbibepume 00uH npasuibHbIll 6apuaHm omeema

AMMHOKHUC/IOTHI, HE00X0AUMBbIe /I MOCTPOeHUsI 0e/IKOB, MOMA/Jal0T B OPraHU3M
yejioBeKa:

+C nuirewu,

C BO3/1yXOM,
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C BOJIOH,
OT MaTepPUHCKOT'0 OpraHu3Ma.

CnmpasieBHiHOe COCTOSTHYE TO/TUTIENITH/{HOM Liely sIB/ISAeTCs CTPYKTYPOH OesiKa:
TIepBUYHOM,

+BTOPHUYHOM,

TPeTUYHOM,

YeTBepTUYHOM.

JleHaTypanuey Ha3bIBaeTCs:

CBsi3bIBaHUe OeslkaMUu MOJIEKYJT BOJBI,

+YacTUYHOe W/ TTOJTHOE pa3pylieHre MPOCTPAHCTBEHHOW CTPYKTYPbI Oe/TKOB MPY COXpPaHeHUH
TIepBUYHOM CTPYKTYPHI,

paciijeryieHre ToJUTeNTUIHOM LieMu 1o/ AeiicTBreM (hepMeHTOB,

riotepst 6eJTKOBOM MOJIEKYJ/IOHN 3/IeKTPUYECKOTO 3apsifia TIPU Orpe/ie/IeHHOW KUCIOTHOCTU CPe/bl.

I'uapo/iu3 0e/IKOB HCIO/Ib3YIOT:

+71J151 TIOTyYeHUs] aMUHOKHCJIOT,

JJ1s1 TIOJTyUeHUs CTyTHEH,

JUIs CHYDKEHHSI paCTBOPUMOCTH Oe/TKOB B BO/IE,
JUIs KaueCTBEHHOTO 0OHapy KeHUsI OesIKOB.

IIpu ropeHun 6e/IKOB OLIYIIIAeTCA 3amax:
TYXJIBIX SIUII,

+K)KeHoro pora,

aMMuaKa

ropeson pe3uHsbl.

Jl/ist npoBeieHHusI KCAaHTONPOTEHHOBOM PeaKUH MOTPedyeTcs pearenT:
H>S0O4

Cu(OH):

+HNO3

FeClI3

beslkamMu Ha3bIBaKOTCA:

TIPUPO/HBIE MMOIMMePbl, MOJIEKY/Ibl KOTOPBIX ITOCTPOEHbI M3 OCTaTKOB MOHOCAXapu/OB;
+TIPUPO/IHbIE TTOIMMEpPbl, MOJIEKYJIbI KOTOPBIX MOCTPOEHbI U3 OCTaTKOB 0-aMUHOKUCJIOT;
TIPUPO/IHbIE BEIIeCTBA. MPe/ICTaB/ISAIONe COO0M CI0XKHBIE 3(UPHI INTUIEPHUHA U BBICIITIMX
KapOOHOBBIX KHCJIOT;

TIPUPO/IHBIE TTOJIUMEPBI, MOJIEKY/Ibl KOTOPBIX MPE/ICTaB/IsIOT COO0M TOC/IeJ0BaTeIbHOCTD
HYKJ/IeOTH/IOB;

Kakwue u3 ¢pyHKIHiT CBOMCTBEHHBI Oe1KamM?
KaTa/JuTHueckKas,

TPaHCIOPTHas,

3alUTHas,

+BCe CBOWCTBEHHBI.

MaccoBasi 0/151 KAKOT0 3/IeMeHTa B 0e/IKax Hau0o/IbIIasa?
+yraepoa,

BO/ZIOPO/IA,

KHC/IOPO/Ia,
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d30Td.

B no/iuMepHoii Hienu 0e/IKOB coce/JHHe 0CTaTKH aMUHOKHC/IOT CBA3AHBI PYT C APYrom
CBAI3BIO:

BO/IOPOZIHOM,

aMUHOM,

+IenTHHOM,

JUCYb(UHOM.

BuTKM ciMpa/ii BTOPUYHOM CTPYKTYPbI 0€/IKa CKpelyieHbI IJIaBHBIM 00pa3oM 3a cueT
CBsi3eit:

HMOHOBBIX,

KOBaJ/IeHTHBIX,

+BOJOPOJHBIX,

AUCYTbOUIHOM.

K peHarypanuu 0ejika MO>KeT IPUBECTH:
Jo6aByieHre CUBbHBIX 3/IeKTPOJIUTOB,
HarpeBaHue,

¢u3Bo3a€elicTBYE,

+BCe OTBEThI BEPHbI

BesKu ABAAIOTCA OAHUM U3 Ba)KHEHIIIMX KOMIIOHEHTOB IMHIIM. B 0CHOBE YCKOpeHHs 0e/ika
B JKeJIy/JOUYHO-KHIIIeYHOM TPAKTe JIeKUT PeaKius:

OKHCJIeHHS,

+TU/IPO/IN3a,

TepuduKaLys,

JerupaTalyu.

M3roroB/ieHne Ge3e 0CHOBAHO Ha CIIOCOOHOCTH 0€/IKOB K:
TUZPONHN3Y,

TU/paTaLyy,

+TIeHo00pa30BaHMuIo,

JleHaTypaL{iH.

Jlns npoBeieHUsi OMyPeTOBON peaKIiu MOTPedyeTcs peareHT:
HNOs3

(CH3COOQO).Pb,

H>SO4

+CuSO0Os.

Hanmmuue cepbl B 0e/IKax 00HAPY)KHBAETCS C MOMOIIBI0 PeareHTa:
HNOs3

Cu(OH)2

FeClIs

+(CH3COO),Pb

METOJI[I/IKa MNpoBeAeHHUA KOHTPOJIA

[TapameTpbl METOUKHU 3HayeHue rapameTpa

[Ipenen nnTeILHOCTHA BCETO KOHTPOJIS 15 MUHYT

I[MocsieoBaTeILHOCTH BEIOOPA BOMPOCOB CnyyvaiiHasi

[Ipepnaraemoe K0JMyeCTBO BOIIPOCOB 5
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Kputepuu o1jeHKH:

-5 0a/UTIOB BBICTABJSIETCS CTYZAEHTY, KOTOPBIM TIPAaBUTBHO BBITIOJMHSIET 5 TECTOBBIX
3a/laHui;

- 4 6a/1a BLICTAB/ISIETCS CTY/IEHTY, €C/TU IMPABW/ILHO BBITIOJTHEHO 4 TECTOBBIX 3a/|aHMS.

- 3 0a/L1a BBICTAB/ISIETCS CTYZEHTY, €C/TH MIPaBUJIbHO BBITIOJTHEHO 3 TeCTOBBIX 3a/laHUS

CamocrosiTenibHasA pabora
(JomariiHee 3a/jaHKe)

827, ynp.1-10

HroroBast KonrposibHas padora no pasaeny «OpraHuyeckass XUMUs»

Bapmuanr 1.

1. 3anuumTe ypaBHeHHUsl peakljui, C TOMOLbI0 KOTOPbIX MOXXHO OCYIIeCTBUTb MpeBpallleHHs.
YKakuTe yci0oBUs peakiuil. [laiiTe Ha3BaHUsI OpPraHMUeCKUM Bell[eCTBaM.

CHs - CH2 OH - CH3-C=0 - CHs- COOH

2. B ofHOM U3 COCy/OB HaxOAWUTCS pacTBOp asbJeruja, B JPYroM- pacTBOpP aleTOHa.
[TpennoxuTe criocoObl OTIpe/jeieHrst COIeP>KUMOT0 KaXK/I0T0 CoCy/a.

3. CocraBbTe (opMmysbl BelljecTB: a) OytaHon-2; 6) OyreH-3-os1-1; B) TUApPOKCHOeH305; T) 2-
MeTU0yTaHab.

4. Berurciure 00beM Boziopo/ia (H.y.), BbIJe/IUBIIErocs py B3auMozelcTeun 94 r deHonma c 5t
HaTpusl.

5. 3anuiliKTe ypaBHeHHUs peaklidid, C TIOMOIbI0 KOTOPbIX MOXXHO OCYIIECTBUTh IpeBpallieHuUs].
YkaxuTe ycioBusi peakijuii. JlaiiTe Ha3BaHWs OPraHUUeCKUM BelleCTBaM.

CH3-CH2-C=0 - CHs-CH;-COOH - CH3z- CHCI - COOH

6. CoctaBbTe (pOPMYJIbI OJHOTO TOMOJIOTA U BO3MOKHBIX N30MEpOB BellleCTBa, COCTaB KOTOPOTO
C4HgO». K KakuM KjiaccaM opraHUuecKrUx COeJMHEeHU OTHOCSATCS JJaHHbIe BelljecTBa? Ha3oBuTte
UX.

7. Kakvie Macchl KAC/IOTHI ¥ CITUPTa HEOOXOAMMO B3STh [/ TIOAy4eHus 1 T MeTuiareraTa npu
BbIxo/le 3¢upa 60% OT TeopeTHUYECKH BO3MOKHOTO?

8. 3anMimMTe ypaBHeHUs peakliyii, C IOMOILbI0 KOTOPbIX MOXXHO OCYILeCTBUTh MpeBpalljeHusl.
YKaxkuTe yci0BUs peakjuil. [laiiTe Ha3BaHWS] OPraHMYeCKUM Bell|eCTBaM.

Kpaxman — rioKo3a - 3TaHO/ — 3THIE€H — aljeTWieH — 0eH307 — HUTPOOeH30/1.

9. CocraBbTe CTPYKTypHble ¢OpMyJbl: a) HUTpoOeH30/a; 0) MeTWIdTWIaMHHA; B) 2-
aMHHOIIPONIaHOBOU KMCJIOTHI; T') CaXapo3bl.

10. Beiurc/ivre MacCy NpoAyKTa peakLiyuu, ec/iv [/ Hee UCIo/ib30Baau 18,6 r anunvHa u 14,6 ¢
XJIOPOBOZIOpOJA.

Bapwuanr 2.

1. 3anuiMTe ypaBHeHHsl peakLUid, C MOMOILbIO KOTOPbIX MOKHO OCYLIeCTBUTh IpeBpall{eHUs].
YKakuTe yci0BUsl peakuil. [laiiTe Ha3BaHUSI OPraHMYeCKUM Bell|eCTBaM.

C2Hz - CH3-C=0 - CH3z-CH20H
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2. Ob6bsicHUTe, TIOYeMy KHCJIOTHbIe CBOWCTBA (heHO/Ma BbIpaKeHbl CH/IbHee, 4eM KHUCIOTHbIe
CBOMCTBA BOJbI Y CIIUPTOB.

3. CocraBbTe ((opMy/nbl BemlecTB: a) IeHTaHAuon-1,2; 6) 3-6pomriporiaHank; B)1,2-
JUTHIPOKCHOEH30T; T) TPOTIaHo -2,

4. Tlpu okucrneHuu 8,8 T YKCYCHOTO ajb/ervja aMMHAuHbIM pPacTBOPOM OKcHja cepebpa
BbIIe/IIOCh 35 T cepeOpa. BeIUMC/IUTE MACCOBYIO [I0/IF0 BBIXOZIa cepebpa OT TeopeTHYecKu
BO3MOJXHOTO.

5. 3anuiMTe ypaBHeHMs peakLUi, C ITOMOLIbI0 KOTOPBIX MOXXHO OCYILeCTBUTH IpeBpalljeHusl.
YKaxure yc10BuUs peakuii. JlaliTe Ha3BaHUsI OpraHUUeCKUM BelleCTBaM.

CHs - COOCH3 - CHs - COOH - CHs - COONa

6. CocTtaBbTe (hOpMYJIbl OJJHOTO TOMOJIOTa ¥ BO3MO’KHBIX M30MepOB BellleCTBa, COCTAaB KOTOPOTO
CsH1002. K kKakvMm KjiaccaM OpraHWYeCKMX COeJUHEHWW OTHOCATCS [JaHHble BellecTBa?
Hasosure ux.

7. Kakoii 06bemM Bofopojia (H.y.) MOXKHO TOJIyUYWTh TIPH B3auMojJercTBuu 13,2 T OyTaHOBOM
KHCJIOTHI C 6 T MeTa/uIn4eCcKoro HaTpus?

8. 3anuiuTe ypaBHeHUsl peaklWi, C MOMOIbI0 KOTOPBIX MOYKHO OCYILIeCTBUTh MpeBpalljeHusl.
YKaxkuTe yci0BUs peakiuil. [laiiTe Ha3BaHUSI OpPraHMYeCKUM Bell[eCTBaM.

Lle/uttono3a — TIUIIOKO3a — 3TaHOM — YKCYCHas KHUCIOTa — XJIOPYKCyCHas KHCIOTa —
AMUHOYKCYCHasl KUCJIOTa — aMUHOAIleTaT HaTpHsl.

9. CocraBbTe CTPYKTypHble (opMmysibl: a) 2,4,6-TpuHuTpodeHona; 0) AMMeTHIaMuHa; B) b-
aMUHOMAC/ISTHOM KUCJIOTHI; T) (GPYKTO3bI.

10. TIpu BoccTaHoB/eHnu 12,3 T HUTpOOeH3o0sa mosydyeHo 8,5 r aHwiuMHa. KakoBa maccoBas
[,0JI51 BBIXO/la aHW/IMHA OT TeOPeTUYeCKU BO3MOXKHOI0?

dopma NPOMeKyTOUHOM aTTeCTaluy Mo AUCIHIUIUHE 3a4em C OYeHKOU

OkoHuaTesibHblE pe3ysbTaThl 00yueHUs ((DOPMHUPOBaHUsI KOMIIETEHLMI) Orpe/ensitoTCs
TOCpe/ICTBOM TiepeBo/ia 0as/uioB, HaOpaHHBIX CTYZEHTOM B TPOL[ECCe OCBOEHUS JUCIATIIMHBI, B
OLIeHKM:

— 6a30BBI ypoBeHb C(HOPMHUPOBAHHOCTA KOMIIETEHI[UM CUUTAETCS JAOCTUTHYTBIM, €C/TH
pe3ysibTaT 00yuYeHUs] COOTBETCTBYeT OL[eHKe «yA0BAeTBOpUTe/NbHO» (50-64 pelTHHTOBBLIX
OasoB);

— MOBBIIIEHHbI YPOBEeHb C(OPMUPOBAHHOCTH KOMIIETEHLIUA CUYMTAeTCsl JOCTUTHYTBIM,
ec/I pe3y/ibTaT 00yueHHsi COOTBETCTBYET OIleHKaM «XOpoIo» (65-85 peMTUHroBbIX 6asioB) u
«OT/IMUHO» (86-100 peTUHTOBBIX OAJIIOB).

Bomnpockl K 3a4eTy C OLleHKOM

1. OcHoBHble MOHATHS xUMHUU. BemjectBo. AToMm. Monekyna. XuUMHYeCKU
371eMeHT. AJIJIOTPOIUS.
2. [TpocTele ¥ coXxHble BellecTBa. KauecTBeHHbIM U KO/IWUYECTBEHHbIM COCTaB

BelllecTB. XMMHUUeCcKre 3HakKu U ¢opmyrbl. OTHOCHTE/IbHbIE aTOMHasi U MOJIeKyJ/IsipHasi MacChl.
KonuuecTBo BelecTsa.

3. CrexuomeTpusi. 3aKOH COXpaHeHUs MacChl Bell|eCTB. 3aKOH II0CTOSIHCTBA COCTaBa
BeI|eCTB MOJIEKYJ/IIDHOM CTPYKTYPBHI.

4. 3aK0H ABOraipo U C/1eiCTBUS U3 HerO.

5. OtkpeiTue [1.1. MenpeneeBbiM [leproguueckoro 3akoHa. [leproauueckuii 3aKoH

B (hopmysupoBke [1.1. MeHeneeBa.
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6. Ilepuoguueckas Tabnvija XMMHUYECKUX 3/IeMEHTOB — Trpaduueckoe oToOpakeHue
TepUoANYecKoro 3akoHa. CTPYKTypa MeproindyecKol TabmuIIbl: TepruoAbl (Masbie U OosbIiIHe),
rpynnel (T71aBHas ¥ ToO0YHast).

7. ATOoM — cnoxHas yvacthua. fAapo (IpOTOHBI M HEWTPOHBI) U 3JIEKTPOHHAsS
obomnouka. M3oTonbl. CTpoeHre 371eKTPOHHBIX 0060/104eK aTOMOB 3/IEMEHTOB MaJIbIX TIepPUO/IOB.
8. OcobeHHOCTH CTPOEHHsI 3/1eKTPOHHBIX 000/I0UeK aTOMOB 3/1eMeHTOB OO0JIbIINX

nepuozioB (TMepexoAHbIX 31eMeHTOB). I[loHaTtve o6 opbutamax. s-, p- u d-Opburamm.
OneKTpOHHbIe KOH(MUTYPALIUU aTOMOB XUMUUECKUX 3/IeMEHTOB.

9. CoBpemeHHasi (pOpMy/MPOBKa TEPUOJUUYECKOTO 3aKOHA. 3HaueHWe Mepuoguueckoro
3aKOHa U TMepUOJNYeCKOW CHUCTeMbl XUMHUUecKux 31emMeHTOB .M. MeHjeneeBa AJisi pa3BUTUS
HayKW U IOHUMaHUSI XUMUYeCKOM KapTUHbI MUPa.

10. VoHHasi xumuueckasi cBsi3b. KaTHoHbI, X 00pa3oBaHKe U3 aTOMOB B pe3yJbTaTe
mporiecca OKHC/eHWs. AHHOHBI, MX oOpa3oBaHMe W3 aTOMOB B pe3y/bTaTe Tpoliecca
BOCCTaHOB/ieHUs1. VOHHasi CBsi3b, KaK CBSI3b MEX/AYy KaTMOHAMM M aHUOHAaMHM 3a CueT
371eKTPOCTaTUUeCKOIO MPUTSDHKEHUS.

11. Knaccudukaiusi HMOHOB: MO COCTaBy, 3HAKYy 3apsifia, HaJUUMIO THUAPATHOM
obosiouku. VoHHBIEe KpuCTa/yiMueckue peiieTkd. CBOMCTBAa BeIleCTB C HWOHHBIM THIIOM
KPHCTa//INYeCKOW PeLleTKH.

12. KoBaneHTHass XUMHUecKasi CBSi3b. MexaHu3M 00pa30BaHHWS KOBAJIEHTHOM CBSI3U
(oOMeHHBIN M JOHOPHO-aKI[eNTOPHBIN). DJIEKTPOOTPULIATe/IbHOCTh. KoBasieHTHBIe MOIpHast U
HeroJisipHasi CBsi3u. KpaTHOCTL KOBa/IeHTHOW CBSI3U.

13. MorneKkynspHble U aTOMHblEe KpUCTa/lIMveckue perieTku. CBOWCTBa BeLeCTB C
MOJIEKYJIIPHBIMU ¥ aTOMHBIMU KPUCTA/JIMYECKUMU pelleTKaMu.

14. Merammmyeckass  CBsi3b. Meta/yinueckass  KpUCTa/lIdyeckass — pelleTka U
MeTal/InuecKasi XumMuueckasi CBsisb. @usnyeckuie CBONCTBA METa/I/IOB.

15. ArperaTHble COCTOSHMSI BeLeCTB W BOJOpPOAHas CBs3b. TBephoe, >XWAKOe U
razoobpa3Hoe cOCTOsIHUS BeleCTB. Ilepexo/; BelecTBa W3 OJHOTO arperaTHOTO COCTOSIHUSI B
Apyroe. BomopogHast CBs3b.

16. Uwuctele BemectBa U cMecu. [loHaTMe 0 cmecu BewjectB. ['omoreHHele u
reteporeHHble cMecu. CocTaB cmeceii: oObeMHasi M MaccoBasi [JOJIM KOMITIOHEHTOB CMeCH,
MaccoBasi [107isl IPUMeCeid.

17. Bopa Kak pactBopuTesb. PacTBOpuMOCTh BelljecTB. HacklIllleHHbIe, HeHACHII|eHHbIe,
TepechlllleHHble  PacTBOPbl. 3aBUCHMOCTb PAaCTBOPUMOCTU Tra30B, >XUAKOCTEM U TBepJbIX
Bell[eCTB OT Pa3/IMUHbIX (PAKTOPOB.

18. MaccoBas [j0/11 paCTBOPEHHOTO BeLeCTBa.

19. ONeKTPONMUTbl U He3/1eKTPOIUTHI. [IoHATHE 3/1eKTPOIMTUYEeCKOW AUCCOLMALUU.
MexaHW3Mbl 37€KTPOIUTAYECKOW [AWCCOLMALIMKA [/l BelecTB C Ppas3/MyHbIMKA THUIaMHU
XUMHUUYECKOW CBSI3U.

20. CrerneHb 37€KTPOJUTUUECKON guccoranyi. CubHbIe U C1abble 37eKTPOUTHI.
OCHOBHBIe M0/I0)KEHUS] TEOPUU 3IEKTPOIUTHYECKON JuccoLyani. KucioTel, 0CHOBaHUS U COMU
KakK 3/71eKTPOJIUTHI.

21. Kuc/ioTel Kak 3/1eKTPONUTBI, UX KacCU(UKalLWs T0 pa3/MUHbIM TpU3HAKaM.
XuMuyeckue CBOMCTBA KUC/IOT B CBETe TEOPUU 3/IeKTPOIUTHUYECKOU AUCCOLMALIH.
22, Oco6eHHOCTH B3aUMOZIeMCTBUS KOHLIEHTPUPOBAHHOW CePHOM M a30THOM KHC/IOT C

MeTansaMu. OCHOBHBIE CITOCOOBI TTO/TyUeHHsT KUCIOTHI.

23. OcHOBaHUSl KaK 5JIEKTPOJIMUTHI, UX K/JAaCCU(PUKALMs 10 pa3/MUHbIM IIpU3HAKaM.
XYWMHUUeCKHe CBOMCTBA OCHOBAHMM B CBETE TEOPUM 3/EKTPOJUTUYECKOM [JUCCOLMALUU.
Pa3noykeHre HepaCTBOPUMBIX B BOZle OCHOBaHU. OCHOBHBIE CIIOCOOBI MOJTyueHusi OCHOBaHHIA.

24. Commm KakK snekTposuTbl. Conu cpejHUe, KUC/ble 1 OCHOBHbIe. XMMUUECKH CBOWCTBA
CoJieil B CBeTe TeOPUU JIeKTPOIUTHUECKOM Juccoruanyi. CrocoObl OMydYeHus: Comel.

25. I'mpponus conen.
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26. Cosneobpa3sytome U HecosieoOpasytoiiue OKcHAbl. OCHOBHbIe, aM(OTepHble U
KHCIOTHBIE OKCHU[IBI. 3aBUCHMOCTh XapaKTepa OKCHZA OT CTeTleHH OKUCIeHHs 00pa3yoliero ero
MeTasa. XUMHAYecKre CBOWCTBA OKCUAOB. [To/yueHre OKCU/I0B.

27. Knaccudukaiys XUMUUeCKUX peakilui. Peakiuu coefiHeHUs, DPa3/ioXKeHus,
3amelrieHus, obmeHa. Katamutuueckne peakiuu. OOpatumble W HeoOpaTHMble peakivu.
["'oMoreHHbIe ¥ reTeporeHHble peakLiH.

28. OK30TepMuYecKre 1 SHAoTepMUuuecKre peakijuu. TerioBoi 3¢deKT XuMUyecKux
peakuil. TepMoOXyUMHUUeCKre ypaBHEHUSI.

29. OKuC/IMTeIbHO-BOCCTAHOBUTE/IbHBIE peaklyy. CrereHb OKWc/IeHUs. OKUCIUTeNlb U
BOCCTaHOB/IeHWe. BoccTaHoBuTe/ns W OKucCaeHWe. MeTtos 3/1eKTpOHHOTO 0OanaHca  Jijis
COCTaBJIEHUS] YPaBHEHUI OKUC/IUTEIbHO-BOCCTAHOBUTE/IBHBIX PeaKLUil.

30. TloHATHE O CKOPOCTM XMMWUECKHX peakLMid. 3aBUCUMOCTb CKOPOCTH XUMHUYeCKHX
peakiuii OT pa3MuHbIX ()aKTOPOB: MPHPOJbl PEearvpyroLUX BeIeCcTB, WX KOHLIEHTPALUH,
TeMIlepaTyphbl, TIOBEPXHOCTH CONIPMKOCHOBEHUS U MCII0/Ib30BaHMsI KaTaIu3aTOPOB.

31. Ob6paruMble ¥ HeoOpaTHMble peaklUid. XWMHUUYECKOe PaBHOBeCHE M CIIOCOOBI ero
CMelLleHHs].

32. Metamnbl. OCOOEHHOCTH CTPOEHHSI aTOMOB M KpHUCTa/UIoB. PU3NMUeCKHe CBOMCTBA
MeTa/ui0B. Krnaccudukaiysi MeTa/uioB IO pas3/iMuHbIM TpU3HAKaM. XHWMHUUecKrWe CBOWMCTBa
MeTaJl/IoB. DJIEKTPOXMMUYECKUN psifi HarpshDKeHU MeTaioB. MeTanioTepMusi.

33. O6mme criocobbl  TIOMy4YeHWss MeTalioB. [loHATHE O  MeTa/UTyprum.
[TupomeTannyprus, THAPOMETA/IYPrusl U 37eKTpoMeTanyprusi. CrijiaBbl UepHbIe U LIBETHbBIE.

34. Hemetannbl. OcoOeHHOCTH CTpOEHHUsl aTOMOB. HemeTasuibl — TPOCTBbIE BeljeCTBa.
3aBUCHMOCTb CBOWCTB TajioTeHOB OT WX T0/IoKeHUss B Ilepuoguyeckoil cucTeMme.
OKurcUTe/IbHBbIE ¥ BOCCTAHOBUTE/IbHBIE CBOMCTBA HEMETA/IZIOB B 3aBUCUMOCTH OT UX MOJI0KEHUS
B PSIAlY 3/1eKTPOOTPULIaTeTbHOCTH.

35. Ilpegmer opraHvueckon xuMuU. IIpyvpojHble, UCKYyCCTBEHHble W CHHTETHYECKUe
opraHuyeckue BellectBa. CpaBHeHVe OpPraHUYeCKUX BeLeCTB C HEOPraHUYeCKUMU.

36. BaneHTHOCTb. XMMUUeCKOe CTPOeHHe KaK IMOPsAL0K COeJUHEeHHS] aTOMOB B MOJIEKYJIbI
10 BaJIeHTHOCTH.

37. Teopusi cTpoeHMsi opraHuyeckux coeguHeHuid A.M. BytiepoBa. OCHOBHbIE
TI0JIOXKEHUsI TEOPUM XMMHUYeCKoro cTpoeHus. M3oMepusi U usomepbl. Xumuueckue (popmybl U
MO/le/I1 MOJIeKyJ1 B OpraHUUeCcKOu XUMUH.

38. Knaccudukaiusi BelecTB MO CTPOEHUIO YIJIEPDOJAHOTO CKejleTa W HaIUuuio
(yHKLMOHA/BHBIX rpymIl. 'omosioru u romosnorusi. Homenknatypa IUPAC.

39. Krnaccudukaiusi peakiyii B OpraHMUYeCKOM XUMHUU. Peakiuu TpUcOoeAUHeHHs
(ruapvipoBaHus,  TajJOTeHUPOBaHMWS,  TWJPOrajJioTeHUpOBaHWs,  rujparauuu).  Peakuum
OTLIer/IeHnsT  (JerupupoBaHusi, JerWJporajoreHUpoBaHusi, Jerujparauuu). Peakuuu
3aMeljeHus. Peakijum nsoMepusaryu.

40. AJsKaHbI: TOMOJIOTUYECKUM psifi, ©30MepUsi U HOMEHK/IaTypa ajKaHOB.

41. XuMHuecKue CBOMCTBa ajJKaHOB (MeTaHa, 3TaHa): TOpeHHe, 3amellleHue, pas3/ioXKeHHe,
JeruapyupoBaHue. [IpumMeHeHre alkaHOB Ha OCHOBE CBOWCTB.

42. AnkeHbl. OTWJIeH, ero TIonyueHue (JerupupoBaHUeM 3TaHa, JerojJuMepHu3aluen
MousTU/IeHa). 'oMoornyeckuy psii, U3oMepusi, HOMEHK/IaTypa aJIKeHOB.

43. XuMmuueckue CBOMCTBAa 3TW/IeHa: ropeHHe, KaueCTBeHHble peakluu (obecijBeuriBaHUe
OpOMHOI BOZIBI M PaCTBOpA MepMaHraHaTa Kajus), TUApaTanys, moJuMepu3sanys. [I[pumeHeHue
3TU/IeHa Ha OCHOBE CBOMCTB.

44. [lnens! U Kayuyku. [IoHsiTHEe O AMeHax Kak yrjieBOJOpOAax C ABYMS JBOUHBIMU CBSI3SIMMU.
CormnpsbkeHHbIe veHbl. XUMHUYecKde CBOWCTBa OyTazaueHa-1,3 u u3ompeHa: obecijBeurBaHUe
OpOMHOM BOJBI W TIOJMMepH3alvsl B Kayuyku. HaTypasibHbI U CHHTETHUECKHE KayuyKH.
Pesuna.
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45. AnkuHbl. AlleTeH. XMMHUUeCKre CBOMCTBA alleTWieHa: ropeHue, obeciiBeunBaHUe
OpOMHOI BOABI, TIPHCOeAVHEHHEe XJIOPOBOZOPOJAa U ruipaTauus. [IpuMeHeHue aijeTvieHa Ha
OCHOBe CBOMCTB. MeXXK/accoBasi U30Mepus C anKajreHaMHu.

46. Apenbl. BeH3osn. Xumuueckue CBOWCTBAa OeH30/1a: rOpeHHe, Peak[My 3aMelleHUs
(ranmoreHrpoBaHHe, HUTpPOBaHue). [IpumMeHeHre 6eH30/1a Ha OCHOBE CBOMCTB.

47. TlpyupofHble MCTOUYHUKHU YI/IeBOJOPOAOB. IIpvpoaHbIi ra3: cocraB, NpUMeHeHue B
KauecTBe TOI/IUBA.

48. Hedtb. CocraB u nepepabotka Hedptr. [Teperonka Hedpri. HeprernpoayKThL.

49. Criupthl. [TosmyueHue 3TaHOMa OpO’KeHWEM T/IFOKO3bI M THpaTaljieid 3TH/IeHa.
I'vpapokcunpHasi Tpymnmna Kak (yHKUuoHanbHasi. [loHsiITME O TipefesibHBbIX OJHOATOMHBIX
CIYpTax.

50. Xumuueckre CBOWCTBAa 3TaHOJA: B3aMMOJENCTBHE C HaTpueM, oOpa3oBaHUe

MIPOCTBIX M CJIOKHBIX 3(HUpOB, OKWCIeHWe B anbferuf. [IpuMeHeHWe 3TaHO/la Ha OCHOBE
CBOMCTB. AJIKOTO/IU3M, €ro MoC/Ie[CTBUS U NpeAynpeKeHue.

51. I'nuieprH Kak mpejcTaByUTe/lb MHOTOATOMHBIX CIIMPTOB. KauecTBeHHasi peaklusl Ha
MHOr0aToOMHbIe criupThl. [IpuMeHeHue rvLieprHa.

52. ®enon. Pusnueckre U XUMUUecKre CBOMCTBa deHosa. B3avMHoe BMsiHUEe aTOMOB B
MoJieKyJie peHoa: B3auMO/IeliCTBHUe C TMIPOKCH/IOM HaTpusi M a30THOU KUCI0TOU. [IpumeHeHue
(heHOIAa HA OCHOBE CBOMCTB.

53.  Amnpgeruzel. IlonsatHe 00 anmbaerugax. AsbeTWAHas TpyIma Kak (QyHKIMOHAIbHAs.
dopmanbJeru/, U ero CBOMCTBA: OKUC/IeHHEe B COOTBETCTBYIOIIYIO KUC/IOTY, BOCCTAaHOBJ/IEHUE B
COOTBETCTBYIOLIUN CITUPT.

54. [TonyyeHnue anbaeruioB OKWC/IEHWEM COOTBeTCTBYIOLIMX CrupToB. [IpumeHeHue
(opmarnbzeruia Ha OCHOBE ero CBOWCTB.
55. [TonaTe o KapOOHOBBIX KHCIOTaxX. KapOokcunbHas rpynmna Kak (yHKLHMOHAIbHas.

Comosiorvueckuii  psify TIpefieNlbHbIX OAHOOCHOBHBIX KapOOHOBBIX KHUCJIOT. IlosmyueHue
KapOOHOBBIX KMC/IOT OKHC/IEHHEM albJeru/ioB.

56.  XuMHuecKde CBOHCTBA YKCYCHOW KHCJIOTHI: OOIIMe CBOWCTBA C MUHepaJbHBIMU
KHUC/I0TaMU U peaklusi sTepuukalyu. [IppumMeHeHMe yKCYCHOM KMC/IOTbl HA OCHOBE CBOMCTB.
Bbiciiiie KMpHbIe KAC/IOTHI Ha TIpUMepe NMaJlbMUTUHOBOW U CTeapUHOBOIA.

57. Cnoxuble 3¢upbl U Kupbl. [TonyyeHre c10XXHbIX 3(DHMPOB peakijyeil sTepruduKarivum.
CnoxxHble 3¢Mpbl B IPUPO/ie, UX 3HaueHUe. [IpumeHeHre C/10KHBIX 3()UPOB HA OCHOBE CBOMCTB.

58. JKups! Kak cioxHble 3¢upbl. Knaccudukaiys >xupoB. XMMUUeCKre CBOMCTBA )KUPOB:
TU/IPOJIN3 U TUZPUPOBaHUE XXUJKHX KUPOB. [IpriMeHeHMe )KMPOB Ha OCHOBe CBOMCTB. Mblja.

59. YrneBojpl, UX KiaccuduKalys: MOHOcaxapubl (T/10Ko3a, GpyKTo3a), Aucaxapuibl
(caxapo3sa) u nosiMcaxapu/ibl (KpaxmaJsi 1 Le/Jir0J103a).

60. I'roKo3a — BelecTBO C ABOWCTBEHHOM (YHKLMEN — anbAeruAoCnupT. XuMuyeckue
CBOMCTBA TJIFOKO3bl: OKKC/IEHUE B TJTFOKOHOBYIO KHC/IOTY, BOCCTAaHOBJIEHHE B COPOWT, CIIUPTOBOE
Opoxenue. [IprMeHeHue I/IFOKO3bI HA OCHOBE CBOMCTB.

61. 3HaueHue yreBOJOB B )XUBOU NPUPOJE U )XU3HU uenioBeka. [loHATHe O peakyusx
TMOJIMKOH/IeHCaLMU U TH/IPOJIK3a Ha MpUMepe B3arMOIpeBpallleHri: TJIF0K03a - MoJIMcaxapuz,.

62. Awmunbl. [loHstve 06 amuHax. AsudaThueckue aMHHbI, WX KlacCUPUKaLUs U
HOMEHKJIaTypa. AHWIVH, KaK OpraHnueckoe ocHoBaHue. [TonmyueHre aHWIMHA U3 HUTPOOEH301a.
[IpMeHeHYe aHM/IMHA HA OCHOBE CBOMCTB.

63. AMHMHOKMCJIOTHI KakK am(oTepHble AU(PYHKI[MOHANIbHbIE OpraHuYecKre COoeJMHEeHUsl.
XuMUyeckre CBOMCTBA aMMHOKMCJIOT: B3aWMOZEWCTBUE CO Le/04YaMU, KHUCIOTaMu W JpYyr C
ApyroMm (peakiuusi mojvKoHZeHcanuu). [lemTujHas CBfi3b M moaunenTwzbl. [IpumeHeHue
aMUHOKMCJIOT Ha OCHOBE CBOMCTB.

64. benku. IlepBuuHasi, BTOpPWYHAs, TPeTWYHAasi CTPYKTYPbl OenkoB. XuMHUECKHe
cBoiicTBa OesKOB: TropeHWe, [eHaTypaLusi, THAPO/NU3, LBeTHble peakluHu. buosiornyeckve
¢byHKIUM Oe/KOoB.

65. ITosmumepsl. Besiku 1 nmomcaxapu/ibl Kak OMOTOTMMepBI.
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66. Ilnactmaccel.  IlosnyueHuWe  MOMMMEpPOB — peaklyed  MONMMepU3aluu U
MOMKOHZeHCallui. TepMomiacTUUHble W TepMOpeaKTHBHbIE TacTMaccel. [lpexncraButenu
T1acTMacc.

67. BonokHa, ux knaccudukanus. [TomyueHue BookoH. OTAe/bHbIe TIpe/iCTaBUTEN
XUMUYECKUX BOJIOKOH.

,Z[OHOJIHI/ITEJIBHBIQ KOHTPOJIbHBbIE€ UCIIBITAHUA

[ononmHuTenbHbIe KOHTPOJIbHBIE WCTIBITAHUS [Jis CTy/eHTOB, HabpaBmmx MeHee 50
6amioB (B cootBeTcTBUU C [TonoxxeHnem «O MOy IbHO-PEUTHHTOBOM CcHCTeMe» ), (POPMUPYIOTCS
Y3 UM(J1a OLleHOYHBIX CPe/ICTB 10 TeMaM, KOTOPble He OCBOEHbI CTYZeHTOM.
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