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Pe3ybTaThl OCBOECHHS TUCIHUILTHHBI:
«Xumus» IIIICC3 (CI10)

mo cuenuaabuocTu 35.02.15 Kunosorus

TpeGoBanus K pe3yjbTaTaM O0CBOEHHUS IMCUMILVIMHBI:

TpedoBanus Kk pe3yjbTaTaM 0CBOEHUS TMCUUIJIMHBI:

Ymemn:
- Ha3bIBATh: U3yYCHHBIC BEIICCTBA M0 TPUBUAIILHON MIJIM MEXIYHAPOIHON HOMEHKIIATYPE;
- OMNpEACNATh: BAJCHTHOCTh M CTEMEHb OKUCICHHS XUMHUUYECKHX DJIEMEHTOB, THUIl XUMHUYECKON
CBSI3U B COCIMHEHUSX, 3apsij MOHA, XapaKTep CPeabl B BOJHBIX PaCTBOpPaxX HEOPraHUYECKUX U
OPraHWYECKUX COCAMHEHUH, OKHUCIUTEIh M BOCCTAHOBUTENb, MPUHAUICKHOCTH BEIIECTB K
Pa3HBIM KJIaCCaM HEOPTaHUYECKUX U OPraHUYECKUX COCAMHEHUM;
-XapaKTepU30BaTh: MIEMEHTHI MaJbIX IEPHOJIOB TIO UX TOJIOkKeHUIO B [leproaudeckoit
cucreme /.M. MenneneeBa; o0mme XUMHUYECKAE CBOMCTBA META/UIOB, HEMETAJIOB, OCHOBHBIX
KJIACCOB HEOPraHMYECKHX M OPraHUYECKUX COCAMHEHUH; CTPOCHHWE W XHMHYECKHE CBOMCTBA
M3Y4YEHHBIX HEOPTAHUYECKUX U OPraHUYECKUX COCTMHECHH;
- OOBSICHAITH: 3aBUCUMOCThH CBOMCTB BEIIECTB OT UX COCTaBa M CTPOCHUS, MPUPOTY XUMUUECKON
CBSI3U (MOHHOW KOBAJICHTHOM, METAITHYECKON U BOJOPOJIHOM ), 3aBUCUMOCTb CKOPOCTH
XUMHUYECKON PEaKIIMU U TIOJI0KEHUE XUMHUECKOTO PaBHOBECHS OT PA3TUYHBIX (DaKTOPOB;
- BBIMIOJIHATh XUMHUYECKUN SKCIIEPUMEHT: TI0 PACMO3HABAHUIO BAXKHEHILINX HEOPTaHUYECKUX U
OPraHM4eCKUX COCTUHECHUN;
- IPOBOJUTH: CAMOCTOSITENIbHBIM MOUCK XUMUYECKON HH(OPMALIUHU C UCTIONb30BAaHUEM
Pa3IMYHBIX HCTOYHUKOB (HAYUYHO-TIOMYISPHBIX U3JAHUN, KOMIIBIOTEPHBIX 0a3 JaHHBIX, PECYPCOB
HNHTepHeTa); HCMONB30BaTh KOMIIBIOTEPHBIC TEXHOJOTHH Uil OOpaOOTKM | Tepeaadu
XUMUYECKON
nH(pOPMALIUU U ee MPEICTAaBICHH B pa3IUYHbIX (opMax;
- CBSI3bIBATh: U3yYCHHBI MaTepUaj co CBOCH MPpoheCcCHOHATBLHOM NesTeIbHOCTHIO;
- pemiath: pacueTHBIC 33]a4i [0 XUMUYECKHM (OpMYIaM U YPaBHEHUSIM;
- HCTI0JIb30BaTh MPUOOPETEHHbIC 3HAHUS Y YMEHUS B IPAKTUUECKON JAESITENLHOCTU U
MTOBCEIHEBHOM KU3HU:
* IUIsl OOBSICHEHUSI XUMHUYECKUX SIBICHUN, IPOUCXOALIUX B IPUPOAE, OBITY U Ha
MIPOU3BO/JICTBE;
* OIpeJIeIIeHHUsI BOBMOKHOCTHU MPOTEKAHHUSI XUMUYECKHUX MPEBPAIICHUI B Pa3JIMYHBIX YCIOBHIX
Y OLICHKH HUX TMOCJEICTBUM;
* SKOJIOTUYECKH IPAMOTHOTO MOBEACHUS B OKPYKAIOIIeH cpeie;
* OIICHKHU BIIMSHUSA XMMHUYECKOTO 3arpsi3HEHUS OKPYKAIOIIeW Cpelpl Ha OPraHu3M 4YeJOoBeKa U
JIPYTHE )KUBbIE OPTaHU3MBI;
* 0e30macHOro oOpalleHus ¢ TOPIYUMU U TOKCUYHBIMU BEIIECTBAMH U J1a00paTOPHBIM
obopynoBaHueMm;
* IPUTOTOBIICHHUS PACTBOPOB 33/JaHHOW KOHIIEHTPAIIUU B OBITY U Ha MPOU3BOJICTBE;
* KPUTUYECKOM OIIEHKH JOCTOBEPHOCTU XUMUUYECKOI MH(POpPMAIIMK, TIOCTYAONIEH U3 Pa3HbIX
HWCTOYHUKOB



3uams:

- BaXHEWIINEe XWMHUYECKUE TOHATHSA: BEIIECTBO, XMMHMYECKHH AJIEMEHT, aTOM, MOJIEKYIa,
OTHOCHTEIIbHASl aTOMHAas Macca, OTHOCHTENIbHAs MOJIEKYJSIpHAsh Macca, HOH, aJUIOTPOIIH,
M30TOMBI, XUMHYECKAsl CBS3b, 3JIEKTPOOTPUIATEIBHOCTh, BAJICHTHOCTb, CTENEHb OKHCIICHHS,
MOJIb, MOJISIpHAsI Macca, MOJISIPHBIA 00BEM ra3000pa3HbIX BEIIECTB, BEIIECTBA MOJIEKYIIIPHOTO U
HEMOJIEKYJIIPHOTO CTPOEHHS, PACTBOPBI, AJIEKTPOIUT W HE OSJIEKTPOIUT, AIIEKTPOIUTHYECKAs
JMCCOIIMALINS, OKUCIIUTENb U BOCCTAHOBUTEI, OKUCIIEHUE W BOCCTAHOBIICHHE, TETIIIOBOH 3 (HEeKT
peaKkmuu, CKOPOCTh XMMHYECKOW PEaKIHMH, KaTalu3, XHMHYECKOE PaBHOBECHE, YIIIEPOIHBIN
CKeJleT, (PyHKIMOHAIbHAS TPYIIIa, H30MEpHsi, TOMOJIOTHS;

- OCHOBHBIC 3aKOHBI XMMHHU: COXPAaHEHHE MAacChl BEIECTB, IMOCTOSHCTBA COCTaBa BEIECTBA,
[Tepuonnueckuii 3akon J[.M1.Menneneena;

- OCHOBHBIE TEOPHH XUMHH: XUMHUYECKOH CBSI3H, IIEKTPOIUTUICCKON JAUCCONMAINH, CTPOCHHS
OpPraHUYeCKUX U HEOPraHMUECKUX COCIHHECHHUN;

- B@XHEHIIME BENIECTBA W MaTepHalbl: METAJUIbl W CIUIABBI, CEpHAasi, COJITHAs, a30THAas H
YKCYCHasi KACJIOTHI; OJaropoHbIe Ta3bl, BOAOPOJ, KHCIOPO, TaIOTeHbI, IIEIOYHBIE METAIIIBI;
OCHOBHBIE, KHCJIOTHBIE 1 aM(DOTEPHBIE OKCUIBI ¥ THIPOKCHIBI, IEJIOYH, YIIICKUCIBINA 1 YrapHbIi
ras3bl, CEpHHUCTBIN Ta3, aMMHaK, BOJIa, IPUPOIHBIN ra3, METaH, TaH, STHJICH, alleTUJICH, XJIOPH/T
HaTpus, KapOoHAT U THIpPOKapOOHAT HATpus, KapOoHAT U (pocdaTr KanbLus, OEH30J, METAHOJ U
3TaHOJ, CJIOKHBbIE 3(PUPBI, KUPBI, MblJa, MOHOCaxXapuibl (TJII0KO3a), Iucaxapujipl (caxaposa),
MoJIMCaxapuabl (KpaxMal M [EeJUTI0N03a), aHWINH, aMUHOKHCIIOTBI, O€JKH, HWCKYCCTBEHHBIE
BOJIOKHA, Kay4yKH, TUIACTMACCHI.

O6mue komnerenuuu (OK):

OK COO-01BsiOupats cmocoObl pemieHus 3agad NTpoQPecCHOHAIBHON NeATeTbHOCTH
MPUMEHUTEIBFHO K PAa3JIMYHBIM KOHTEKCTaM;

OK CO0-02 Hcnons30BaTh COBPEMEHHBIE CpEICTBA TOWCKA, aHaIM3a |
WHTEepIpeTanui WHPOPMAUU, W HHPOPMAIMOHHBIC TEXHOJOTMH IS BBITIOJHEHUS 3aad
po(hecCHOHATLHOW JCATEIIEHOCTH;

OK COO-07 CopuelicTBOBaTh COXPaHEHHIO OKPYXKAIOIIEH CPElbl, peCypcoCOEpeKeHHUIO,
NPUMEHATh 3HAaHUS OO0 U3MEHEHHWU KIuMaTa, MPUHIUIBI OepexIIMBOrO IMPOU3BOJICTBA,
3¢ dEeKTUBHO ACTBOBATH B UPE3BBIYAMHBIX CUTYAILIUAX

B pesynbraTe ocBoeHus: yueOHOM AUCHUIUIMHBI BBITYCKHHUK JOJDKEH 0071a1aTh
CJIEYIOIIMMHU JTUYHOCTHBIMU Pe3yJIbTaTaMu:
JIPo 4 - chopMHpPOBAaHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAYKH U OOIIECTBEHHON MpPAaKTHKH, OCO3HAHHOTO HAa JHANIOTe€ KYJIbTYp, a TaKkKe
pas3nuuHbIX (QopM OOIIECTBEHHOTO CO3HAHUS, OCO3HAHUS CBOEr0 MeCTa B MOJHUKYIbTYPHOM
MHUpE;
JIPo 5 - chopMHUpPOBaHHOCTH OCHOB CaMOPAa3BUTHS U CAMOBOCIUTAHHS B COOTBETCTBUU C
oOIIeYeNIOBeUeCKUMU IIEHHOCTSIMU U HJIealaMd TPaKJAaHCKOTO OOIIECTBa; TOTOBHOCTh H
CIOCOOHOCTH K CAaMOCTOSITENIbHOM, TBOPUYECKOI U OTBETCTBEHHOU JI€ATEIbHOCTH;
JIPo 7 - nposiBieHHE HAaBBIKOB COTPYJHUYECTBA CO CBEPCTHUKAMHU, IE€TbMU MIIAJIIIETO BO3pacTa,
B3POCIBIMH B 00pazoBaTeNbHON, OOIIECTBEHHO TOJE3HOM, YyueOHO-HCCIeA0BaTEIbCKOM,
MIPOEKTHOM M IPYTHX BUIAX JAESITEIbHOCTH;



JIPo 9 - roTOBHOCTH M CIOCOOHOCTH K OOpa3oBaHHIO, B TOM YHCIIE CaMOOOpa30BaHMIO, Ha
MPOTSHKEHUU BCEW JKU3HU; CO3HATEIHHOE OTHOIICHHWE K HEMPEephIBHOMY OOpa30BaHUIO KaK
YCIIOBUIO YCIIEITHOM MPOodecCHoHANBbHOM 1 00IIECTBEHHON ACSITETbHOCTH;

JIPo 12 - OepexxHOE, OTBETCTBEHHOE M KOMIIETEHTHOE OTHOLICHHE K (U3NYECKOMY U
MICUXOJIOTHYECKOMY 3/I0pPOBBIO, KaK COOCTBEHHOMY, TaKk M JIPYTUX JIOJICH, YMEHHE OKa3bIBAaTh
MIEPBYIO TIOMOIIh



IMacnopT (poHIa OLIEHOYHBIX CPEICTB

TINICC3 (CI1O) no cnenuajgbHoctu: 35.02.15 Kunojorusa

HanmenoBanue
KonTposmmpyembie OLICHOYHBIX CPEJICTB
Kontponupyemsie
No IUOAKTUYICCKHUE [pyrue onieHO4YHbIE
KOMITOHCHTBI Tectnl,
/T €MHUIIBI cpejcTBa
KOJI-BO
N BU]L KOJI-BO
3aJaHui N
3aJaHUI
1 2 3 4 5 6

Pa3nen 1. «O0mas u Heopranuveckasi XuMusi. XHMHYECKHE CBOIMCTBA U MPeBpalleHUsI
BenlecTB. Heopranuueckue

COeTUHEHUN»
Tema 1.1 315 323 Bi; By JIPo 4, P(C)IEEI({)I(/:IG 13
1 OcHOBHbIE TOHATHS /IPo 5, /IPo 7, /IPo 9, 21 THUMOBEIX 3a7a4 23
M 3aKOHBI XUMHH JIPo 12 JlomManiHue 19
3a7aHue
Tema 1.2 Onpoc 7
Iepuoguveckuii Pemenue 3agau 13
3aKO0H U 315 325 B1; B, JIPo 4, Jomaraue 15
2 nepuoanvecKas JIPo 5, JIPo 7, JIPo 9, 26 3aJjaHHe
cucremMa JIPo 12
J.A. MenaejeeBa.
Crtpoenue atoma
Tema 1.3 Vi; B3; By, JIPo 4, JTPo Pemgﬂrg)eoscaz[aq 193
3 ) 5,JIPo 7,JIPo 9, JIPo 17
Crtpoenue BemecTna. 12 [omarniaue 10
3aaHue
Ornpoc 9
Boxa. Pactopss, |V1+ B2 85, 1P0 4, 1IPo Mpoxmscenen | 1
4 ’ ‘| 5, JIPo 7, JIPo 9, /IPo 20
DJIeKTPOJIMTHYECKAS 12 paborta
JTUCCOLUALINSA Jomarnue 19
3aJaHue
Ornpoc 9
Tema 1.5 Pentenue 3agau 11
5 X HMHeCKIE 315 325 Bi; By, JIPo 4, 2 Jomarnue 27
peakm JIPo 5, JIPo 7, J/IPo 9, 3aJlaHue
JIPo 12 KonrtponbHas 2
paborta
Belzerlall.g ux 31 32 Bis By, JIPo 4, orpoe v
6 cBOICTEA UIPo 5, JIPo 7, JIPo 9, 19
UTPo 12
Pazgen 2. «Opranunydeckasi xumus. Opranndeckue CoeiMHEHU»
Tema 2.1 Ornpoc 9
7 OcHoBHbIe OHATHSA | 31; 32 ; B1; By, JIPo 4, 11 Pemenue 3amau 7
OpPraHuYecKoi JIPo 5, JIPo 7, JIPo 9, Jomarnne

6




XHMHUH U TeOPHUs JIPo 12 3a/laHue
CTpoeHust
OpPraHuYecKux
CcOeIMHEeHU I
Tema 2.1.1 IIpeamer V.- By Bs. JIPo 4. JIPo Omnpoc 11
o 1,D2, D3 ]
OpraHuvecKo Pemenue 3agau 4
XHMHH }S,ZJIPO 7, JIPo 9, JIPo 21 Jomamraue 15
3aJjaHne
Ormpoc 10
Pemenue 3amau 8
Tema 2.2.-2.9 OMaIrHue 11
7 VYrJ1IeBOI0POABbI U UX B;I;le;i;l?’ J;;Po;,‘]ﬁ)Po 45 ﬂsazlaHHe
NpUPOAHBbIE A0S 12 0% Are [TpakTryeckas 3
HCTOYHUKHU pabota
KonTposbHas 2
paborta
Ormpoc 19
Tema 2.10-2.12 Y, : By: By, JIPo 4, JIPo Pemenue 3agau 15
3 Kucaopoacoaepxag 5, /IPo 7, JIPo 9, JIPo 45 [TpakTueckas 4
e OpraHuyvecKue 12 paborta
COeINHEeHUS Jomarraue 10
3aJjaHne
Ormpoc 15
Tema 2.13-2.15 Pemienue 3aau 20
Azorcoaep:kamme |Y;; B, B3, JIPo 4, J/IPo
P [IpakTnueckas 2
9 OpraHMYecKue 5, JIPo 7, JIPo 9, JIPo 20 a6oTa
coeMHEeHUsl. 12 P
Jomaraue 15
IHonumepsl saaHme
Bcezo: 262 402

MeTtoauka npoBeieHUsi KOHTPOJIA 10 NPOBepKe 0a30BbIX 3HAHUI
N0 JMCUHUIINHE « XHUMHD)

Paznen 1. «O0masi u Heopranuveckasi XuMusi. XuMHYeCKHe CBOMCTBA M MPeBPallleHUust
BelecTB. Heoprannueckue coemHeHus»
Tema 1.1. OcHOBHBbIE IOHATHSA U 3AKOHbI XMMUH

1. CocraB BelecTna.

KonTposmpyembie KOMIIOHeHTHI: 31 ; 32 ; By; B2 JIPo 4, JIPo 5, JIPo 7, JIPo 9, JIPo 12
KoHnTposanpyemble 3HAHUSA: ONpEACTCHUS MOHATHI «aTOM», «3JIEMEHT», «MOJICKYJa;
(GhOpMyITUPOBKU OCHOBHBIX 3aKOHOB XUMUMU;

YMeEHusd: INpoOBOJUTL paCyY€Thl 10 XUMHWYCCKUM Q)opMynaM " YPaBHCHUAM peaKHHﬁ.

XHUMHUYECKHUE DJIEMEHTHI.

Bonpocs! 1J1si IpoBeIeHHsI 0Mpoca:

QJICMCHTOB: ATOMBI, ITPOCTHIC U CIIOKHBIC BEIICCTBA.

CrocoObl

CYHICCTBOBAHHUA XUMHUYCCKUX

2.B6H_[6CTBa MMOCTOSIHHOI'O W TMNEPEMCHHOTO COCTaBa. 3aKoH IOCTOSHCTBA COCTaBa BCIICCTB.

BemectBa MOJICKYJIAPHOTO U HEMOJICKYIIAPHOTO CTPOCHUA.




3. N3mepenue BemecTBa. Macca aToMOB 1 MOJIEKYJI. ATOMHAs eIuHuUIa MacChl. OTHOCUTEIIbHbBIE
aTOMHAasl U MOJICKYJISpHAsi MaccChl.

4. KonnyecTBo BCUICCTBA U CAUHUILIBI €TI0 U3MCPCHHUA: MOJIb, MMOJIb, KMOJIb. Yucno ABora;[po.
Momnspnas macca.

5. ArperaTHble COCTOSHUSI BEIIECTBA: TBEpPAOE (KPUCTAUIMYECKOE M aMOpP(HOE), KHUAKOE U
ra3oo0pasHoe.

6. 3aK0H ABOTaJIPO U €T0 CICACTBUS. MOJISIpHBIN 00BEM BEIIECTB B Ta3000pa3HOM COCTOSHUH.
7. OOBbeIMHEHHBIN ra30BbIii 3aKOH U ypaBHeHHEe MenaeneeBa—Kianeiipona.

8. Cmecu BeniecTB. Paznuuus Mexy CMECSIMU U XUMHUYECKMMHU COEIMHEHUSAMU.

9. MaccoBas u 00beMHast 10JI1 KOMITOHEHTOB CMECH.

10. BemectBo. ATom. Monekyna. XuMuueckuid aneMeHT. Asutotponus. [IpocTeie u ciioxHbIE
BEIIECTBA.

11. KauecTBeHHBIN U KOJIMYECTBEHHBII COCTAB BEILIECTB.

12. Xumunueckue 3Haku U Gpopmysbl. OTHOCUTENIbHBIE AaTOMHAsI U MOJIEKYJISIPHAsI MacChl.

13. KosinuyecTBo BeliecTa.

KpuTtepun onleHKH YCTHOTO OTBeTa
Ounenka «5»:

* OTBET MOJHBIA U IPaBUJIbHBIN HA OCHOBAHWH N3YYEHHBIX TEOPHI;

* MaTepuall U3JIOKEH B OMPEICTICHHOM JIOTHYECKON TTOCIIeIOBATEILHOCTH, TUTEPATYPHBIM
SI3BIKOM;;

* OTBET CAMOCTOSITEIbHBII.

Ouenka «4»:

* OTBET IMOJHBIN U MPaBUWIbHBIM HA OCHOBAaHWH U3YYEHHBIX TEOPHUIA;

* MaTepuall M3JO0KEH B OIPEAEIECHHON JIOTMYECKON IOCIIEeI0BATEIBHOCTH, NpPH 3TOM
JOTIYILIEHbl JIBE-TPH HECYILECTBEHHbIE OMIMOKHM, HCIPABICHHbIE 10 TPeOOBaHUIO
YUHTETIS.

Ouenka «3»:

* OTBET MOJHBIN, HO MPU 3TOM JOMYIIEHA CYIIECTBEHHAs OIIMOKa MM OTBET HETOJIHBIH,

HECBS3HBIN.
Ounenka «2»:

* NP OTBETE OOHAPYKEHO HEIMOHMMAHHUE YYalUMCS OCHOBHOIO COJAEpKaHHsI yueOHOTO
Marepuanga WIM JOMYIICHbl CYIIECTBEHHbIE OIIMOKH, KOTOpbIE YUYalIMICs HE MOXKET
WCIIPAaBUTh IIPU HABOJSALIUX BOIIPOCAX YUUTENS.

Onenka «1»:
* OTCYTCTBHUE OTBETA.

Tunosble 321241 10 pasgey

1. HOJ'IBSYHCB HepHOHquCKOﬁ CHCTEMOM XMMHYECKHX 3JIEMEHTOB I[ H. MeH):[eneeBa, YKAXXUTC
OTHOCHUTCIIbHBIC aTOMHBIC MACChI aJIIOMHUHH, XJIOPAd, HATPHUA, KUCJIOPO/Jda, a30Ta.

2. Bblumciaure OTHOCHUTENBHYIO MOJIEKYJISPHYIO Maccy KapOOHaTa KallbIlUsl, HMEIOIIETO
bopmyny CaCOs.

3. BBIUMCIINTE OTHOCUTEIBHYIO MOJEKYIIPHYIO Maccy cyib(ara aToMuHus, GopMysa KOTOPOTo
Al (SO4)s.



4. BpluUCIATE OTHOCUTEIBLHYIO MOJIEKYISIPHYIO Maccy oOpTohOCPOpPHONM KHCIOTHI, €CIU
W3BECTHO, YTO COOTHOIIEHUE aTOMOB BOJOpojaa, docdopa W KHCIOpPOJa B MOJIEKYJE pPaBHO
COOTBETCTBEHHO 3:1:4.

5. BerqucanTe MaccoBO€ OTHOIIEHHUE XUMHUYECKHUX DJIEMEHTOB B THAPOKCUAC KaJIbIHA.

6. Beruncianre MaccoBO€ OTHOIIIEHUE XUMHUUYECKUX DIIEMEHTOB B Kap6OHaT€ KaJIbIIHs.

7. BBIUMCIUTE MACCOBBIE JI0JIM 3JIEMEHTOB B MOJIEKYJIE CEPHOM KUCIIOTHI.

8. BrrunciauTe MaccoBbI€ 0JIM 3JIEMEHTOB B MoJieKyie okcuma xxenesa (I1I).

9. Brruucnure, ckosibko 1mo Macce pochopa conepxurcs B 28,4 T okcuaa docdopa (T).

10. B xakoii Mmacce okcuia Kamblus coaep>kutces 1,6 T kampuus?

11. CxoibKO MOJIEKYI COJIEPKUTCS B BOJE Maccoi 72 r?

12. Kakoe KoJIM4eCTBO BEIIECTBA 3aKIOUYEHO B YIJIEKHCIOM raze Maccoit 110 r?

13. Haiitu Mmaccy okcuaa Meau KoJindecTBOM BemecTtBa 0,4 MOJIb.

14. Kakoe xonn4ecTBO BemiecTBa cocTaBisieT 23,4 cynbdara HaTpus?

15. Kakoii 006eM 3annmarot 0,2 MOJib a3oTa?

16. Kakoe xonnuecTBO BemecTna B Kuciaopoae oobemom 112 n?

17. KakoBa Macca azota, B3sToro oorsemom 67,2 1 (H.y.)?

18. Kakoit 00beM 3aHuMalOT 8 T Kuciopoaa?

19. ITnoTHOCTH Ta3a 1Mo Bojopoay paBHa 8. KakoBa oTHOCHTEIbHAS MOJEKYJISIPHAs Macca 3TOTO
raza?

20. ITmoTHOCTB Ta3a 1Mo Bo3ayxy paBHa 2. KakoBa macca 5,6 1 (H.y.) aTOrO raza?

21. KakoBa Macca HuTpaTa Meau, oOpasymierocs npu B3aumojeicTBun okcuna meau (1) c
a30THOM KUCTIOTON?

22. Ompenenute 00bEM BOJOPOJAA, BCTYMAWOIIET0 B peakiuioo ¢ 15 1 kucimopona mpu
oOpazoBanuu BoJbl. OObEMBI ra30B U3MEPEHBI MIPHU H.Y.

23. Boruncnuth 06beM okcuga yriueposa (IV), monydeHHsli npu cropaHuu aneTuieHa 00beMoM
10 1 (m.y.).

Kputepuu onieHKky yMeHHs peliaTh pacyeTHbIE 3aJa4u:
5 0ay10B:

BIIQJICHUEM KYyJIbTYPOH MBILIUIEHUS; CHOCOOHOCTBIO K  00OOIEHHIO, aHaIu3y,
KPUTHYECKOMY OCMBICIIEHUIO, CHCTEeMAaTU3aI1H, TIOCTAaHOBKE IeJIel U BBIOOPY MyTel nX



JOCTIIKEHHS, B JIOTHYECKOM PACCYKICHHHM W PEIICHHH HET OIMMOOK, 3ajaya pelieHa
paIoHaIbHBIM CIIOCOOOM.
4 6ajna:
B JIOTHUYCCKOM paCCY)KI[eHI/II/I 148 peH_ICHI/II/I HET CYH_IGCTBCHHBIX OH_II/I6OK, HO 3aJa4a pemeHa
HEpaIMOHAIBHBIM CIIOCOO0M WK JOMYIIEHO HE 00Jiee JBYX HECYIIECTBEHHBIX OMIHOOK.
3 oanna:
B JIOTHYECCKOM paCCY)KI[eHI/H/I HECT CyHIeCTBCHHBIX OIIII/I6OK, HO I[OHYHleHa CyHIeCTBeHHaiI
2 6asua:
HUMCHOTCS CYHIGCTBGHHI)IG OIHI/I6KI/I B JIOTHYCCKOM paCCY)KI[eHI/II/I U B peHIeHI/H/I.
1 0ar:
OTCYTCTBHE OTBETA HA 3aJIaHUE.

CamocrosiTesibHAs paboTa
(omamHee 3aaHue)

Bonpocsl 151 caMOnpOBEPKU:
UTto sBASETCS MPEAMETOM U3Yy4SHUS XUMUHN?
Uto moka3eiBaeT Xxumu4aeckas opmymna?
3. TlpuBemuTe TpUMEphl XHUMHYECKUX BEIIECTB, MCIIOJIB3yeMbIX B MPOMBIILICHHOCTH,
CEJIbCKOM XO3SIICTBE, OBITY.
[IpuBenuTe KpaTKOE U3JI0KEHUE ATOMHO-MOJIEKYJISIPHOTO YUEHUS.
HasoBuTe ydYeHBIX, BHECHIUX HAWOOJBIIUH BKIAJ B Pa3BUTHEC W YTBEPKICHHE
ATOMHO-MOJIEKYJIIPHOTO YYCHHS.

6. Kakue skcnepuMeHTanbHBIE (PAKTHI CBUACTEIHCTBYIOT O PEaJhbHOM CYIIECTBOBAHUH
aTOMOB U MOJIEKYJI.

7. BelyunuTte 3HaY€HUE MOCTOSIHHOW ABOTAApO, XapaKTEPUCTHUKY HOPMAJIbHBIX YCIOBUU
(maBnenue u Temneparypa) u 0obeM | Mo raza Mpu HOPMAJIBHBIX YCIOBUSX (H.Y.).

8. Kax ucronp3yloT Ha NMpakTUKE 3aKOH MOCTOSHCTBA COCTaBa M 3aKOH COXPaHEHUS
Macchl BEILECTB.

9. Kakyro pa3MepHOCTh HMMEIOT BEJIMYUHBI: KOJUYECTBO BEIIECTBA, OTHOCHTEIbHAS
MOJIEKYJISIpHAsi Macca, MOJISIpHasl Macca, MOJIApHBIA 00beM, Macca BellecTBa, 00beM
raza?

Pemenue 3agay Ha HAXOKJIEHUE OTHOCHUTEIHHOM MOJIEKYJSIPHON Macchl, OINpe/eeHHe

MacCOBOM JJOJIM XUMUYECKHX AJIEMEHTOB B CJI0KHOM BEIIECTBE; KOJUYECTBA BEUIECTBA U T.JI.

1-3. Kakoii 00bem (npu H.y.) 3aHuMaeT 1r:

1. cepoBosiOpOaIa;

2. KHCJIOpOa;

3. amMHaka

4-6. Haiinute maccy (npu H.y.) 2,8 J1 ciie1ylommx ra3os:

4. XJIOpPOBOJOPO/Ia;

5. ¢ropa;

6. YIJIEKUCIIOTOo Tasa.

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

7.3%x10! MOJIEKYJI ra3a?

8. 12x10* MOJIEKYJI ra3a?

9-10. Ck0J1bKO MOJIeKYJI (IIPH H.y.) COAEPKUTCS B:

9. 1,41 a3oTa;

10. 11,2mn kucnopoa.

DN —

Nl
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@D oHJ TECTOBBIX 3aJaHMIl 1JIs TEKYIIEro KOHTPOJIA 3HAHHUH O TeMe:

Buvibepume 00un npasuivhvix sapuanm:

Meabuanieii XMUMH4YeCKH HeeJJUMOil yacTHIeid BellecTBa sIBJISIeTCA:
MOJIEKYJIa

HOH

+aTom

XUMHYECKHUM DJIEMEHT

KoJsinuecTBo BemecTBa — 3T0:

+IopIus BelecTBa, M3MEPEHHAs B MOJISIX
YHCIIO CTPYKTYPHBIX YaCTHIL, paBHOe 6°10%
Macca BelecTBa

HaBECKa BeIecTBa

H30TOoNbI XMMHYECKOI0 3JIEMEHTA OTJIMYAKOTCH APYT OT Apyra:
+I10 YUCITy HEUTPOHOB

II0 YUCITY DJIEKTPOHOB

I10 YHCITy IPOTOHOB

I10 TIOJIO)KEHUIO B IIEPUOINYECKON CHCTEME

N3 nepeunciieHHbIX ABJIEHUH 0TMEThTE XUMHYECKHE:
+l'opeHne cnuyku

+Ckucanne MoJIoka

+P>xaBieHMeE XKee3a

[IpaBnenue metamia

Kaxoii 3aK0H 1aeT OCHOBY /Il COCTABJIEHUS] XUMHUYECKUX PeaKkuuid?
3aKOH MOCTOSIHCTBA COCTaBa BELIECTBA

3aKOH 3KBUBAJICHTOB

+3aKoH COXpaHEHUs! MacChl BElIeCTBa

3akoH ABOraapo

YT10 Ha3pIBaeTCHA MOCTOTHHOM Anorang)o?

Imonmb BemecTBa, coaepsxamuii 6,02:10 3MoneKyn

+Yucio yacTuil 6,02'1023, cozepkammxcs B 1 MoJib J11000T0 BelecTBa
Imonmb BemecTBa, coaepsxamuii 6,02:10 2 aToMOB

Conepxanue 6,02°10 > atomoB B 12 T. yriepoaa

Kem ycranoBJ/ieH 3aK0OH IOCTOSIHCTBA COCTaBa BellecTBa?
M. B. JIoMOHOCOBBIM

JIx. JlanbTOHOM

+XK. Ilpycrom

A. ABorajapo

MHorne XuMH4YeCKHe 3JIeMEHTBI 00Pa3yl0T HECKOJIbKO MPOCTHIX BEIIECTB, 00,1120 IHX
Pa3IMYHBIMU cBoiicTBaMu. Kak Ha3pIBaIOT 310 siBjIcHHe?

NOJIMMOP(PU3MOM

TOMOJIOTHEH

MHOTOMEPHOCTBIO

+anmnorponuen

XuMH4YecKHe cOeNHEeHNA NMEePEMEHHOI0 CoCTaBa Ha3bIBAIOT:
11



CJIO’)KHBIMH BEIIECTBaAMU
JaJIbTOHUAaAMU
KOMIIJICKCHBIMHA BE€HICCTBaAMU
+0epromuaaMu

XuMHYecKHe COeIMHEHHS MIOCTOSTHHOI0 COCTABA HA3bIBAIOT:
OepToJLTHIaMU

BEIIECTBAMU

+I[aHI)TOHI/IIIaMI/I

KOPILYCKYJIU 1AM

Omnpeneante maccy () KHCJI0pPoaa, 00beM KOTOPOro (H.y.) coctanJsieT 44,81
6,4

+64

22,4

2,2

Onpeeure KOJHYECTBO MOJIb XJI0pa, 00beM KOTOPOIo NMpH H.y. ocraBJjsieT 11,2
+0,5
11,2
22,4
10,5

Macca oOpa3ua kapoonara kajabuus pasHa 10 r. Onpeaennre KOJIHYeCTBO MOJIb 3TOH COJIH
100

+0,1

0,01

10

Kakyio maccy (r) umeer 1,55 10* moutexy.1 Boasi
+4,63

46,3

0,46

46

Kakoe koinuecTBO BeniecTBa (M0JIb) COCTABJISIIOT 6,02'1025 MOJIEKYJI
10

+100

0,1

1000

MoJasipaasi Macca KaKMX M3 NIPUBeJIeHHbIX HUKe BEeleCTB 0OJIMHAKOBA
CaCOs u NaBr

+H3;PO4 1 H,SO4

CuS u AuCl;

NaBr u CuS

Kakmue u3 nepeunciieHHbIX HUKe I'a30B Jierde Bo3ayxa
+A30T 1 aMMHaK

A3OT U KHCIIOpOJ]

Ammuak u ¢prop

Kucnopoxa u ¢prop

12



Kakoii 00bem 3anumaroT npu H.y. 100 MoJib J1r000ro rasza
224 n

+22.4 °

22,4 M

2,24 v

B xakoM o00béme (J1) aprosa (H.y.) COAEpP:KUTCH CTOJIbKO Ke AaTOMOB, CKOJIbKO B 11,2 1

BOJ0pOAA

+5,6

11,2

22,4

224

Kaxkast macca BoabI () MOKeT OBbITH MOJIyY€HA NPU B3aUMOeHCTBUH C KUCJI0POoaoM 224 J1

Bojopoaa?
0,18
18
1,8
+180

HajiguTe Maccy ruIpokcuaa Kajabuus (), KOTOPbIA ObLT MOJIYy4eH NPH B3aMMO/1eiiCTBUH C
BOJ0# 658,8 r HerameHoii usBecTu, coaep:xamiei 85 % CaO .

74
800
+740
1000
Tabnauua 1
MeTtoauka npoBegeHHs1 KOHTPOJIsI
[TapameTpsl METOOUKH 3HayeHue napameTrpa
[Ipenen IUTENBLHOCTH BCETO KOHTPOJIA 15 munyt
ITocnenoBarenbHOCTh BBIOOpPA BOITPOCOB Ciyyaiinas
[Ipennaraemoe KOJUYECTBO BOIIPOCOB 5

Kpurepuu onenku:

- 5 0aJ1U10B BBICTABIISICTCS, KOTOPBIN MPABWIHHO BBITIOJIHSET 5 TECTOBBIX 3a/IaHUI;
- 4 faj1J1a BBICTABJISIETCS, €CJIM MPABHIIBHO PEIICHO 4 TECTOBBIX 3a/I1aHMS.

- 3 0a/J1a BBICTABJISETCS, €CIIM MPABHIIBHO PEIICHO 3 TECTOBBIX 3aJaHus

Tema 1.2. «Ilepuoanyeckuii 3axkon u [lepuoanyeckas cucreMa XMuMHUYECKHX )JIEMEHTOB
JA.U. MenneneeBa. CTpoeHue aToMa»

KonTposmpyemble KOMIOHEHTHI: 31 ; 32 ; By; Bz JIPo 4, JIPo 5, JIPo 7, JIPo 9, JIPo 12
KonTtpouanpyembie 3HaHusi: coBpeMeHHasi opmynuposka [leproaiueckoro 3akoHa, CTpyKTypa
[Tepuonnueckon cucremsl /.M. MenneneeBa, CTpOEHUE aTOMOB;

YMEHHSI: ONpENeNATh DIEeMEHT 0 OJIEKTPOHHOW (opmyne; ycTaHaBIMBATH IO
MOPSAIKOBOMY HOMEPY 3JIEMEHTA HOMEpP MEPUOJAa U HOMEP T'PYIIIbI, B KOTOPbIX OH HAaXOJMUTCH;
3aMKChIBATh AJIEKTPOHHYIO (OpMYITy TAaHHOTO DJIEMEHTa M CpPaBHHUBATh €r0 C COCETHUMHU
3JIEMEHTAaMU B IIEPUOJIE U TPYIIIIE.

Bomnpocsl s onpoca
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1. Atom — cnoxkHast yactuna. Jloka3aTenabCcTBa CI0KHOCTH CTPOEHHS aTOMa: KaTOAHBIE U
PEHTIeHOBCKUE JIy4dH, (HOTOAIPPEKT, paJHOaKTUBHOCTD, SIEKTPOIIH3.

2. [Inanerapras moaens aroma D. Pesepdopna. Ctpoenue aroma nmo H. Bopy. CoBpemeHHbIE
MIPEJICTaBJICHHS O CTPOSHUH aroMa. KopmycKyIsspHO-BOJIHOBOW AyaJIi3M YacTUI] MUKPOMHUPA.

3. CocTaB aTOMHOTO si/ipa — HyKJIOHBI: POTOHBI U HEUTPOHBI. V30 TOMBI ¥ HYKJIHIBI.

Y CTOMYUBOCTS sALIEP.

4. DnexTpoHHast 0007049Ka aToMOB. [ToHsTHE 00 3IEKTPOHHOM OPOUTAIH U SJICKTPOHHOM
obnake. KBaHTOBBIC UHCIIA: TTIaBHOE, OpOUTAIBLHOE (TTI0O0YHOE), MAarHUTHOE U CITHHOBOE.

5. Pacnipenenenue 31eKTPOHOB 110 SHEPTETUYECKUM YPOBHSM, [TOJYPOBHSAM U OpOUTAIISIM B
COOTBETCTBUU C IPUHIIMIIOM HAaUMEHbILIEW 3Heprun, npuHuunoM Ilaynu n npasunom ['yHna.
3J’IGKTpOHHBI€ KOH(l)I/IpraHI/II/I aTOMOB XUMHUYCCKUX DJICMECHTOB.

6. BaneuTHbIE BO3MOXKHOCTH aTOMOB XUMHYECKHX DIIEMEHTOB.
7. DNeKTpOoHHAs KIaCCU(PUKALIMS XUMUUECKHUX AIIEMEHTOB: §-, p-, d-, f~2JI€MEHTBI.

Kputepuu onenka odumme 1Jis1 yCTHOTO OTBeTa
Onenka «5»:

* OTBET MOJHBIA U TPaBUJILHBIN HA OCHOBAHWH N3YYEHHBIX TEOPHIA;

* MaTepHAIl U3JI0KEH B ONPEECICHHON JJOTUYECKON NOCIIEJ0OBATEIBHOCTH, JINTEPATYPHBIM
A3BIKOM;

* OTBET CAMOCTOSITEIbHBIM.

Ouenka «4»:

* OTBET MOJHBIA U IPaBUJIBHBIN HA OCHOBAHWH N3YYEHHBIX TEOPH;

* MaTepuall M3J0KEH B OIPENEICHHON JOrMYECKON ITOCIIEIOBATEIbHOCTH, MHPHU 3TOM
JOMYIIEHbl JIBE-TPU HECYLIECTBEHHbIE OIIMOKM, HCIpaBICHHbIE [0 TPeOOBaHUIO
YUUTES.

Ouenka «3»:

* OTBET HOJHBII, HO IPU TOM JOMNYIIEHA CYIIECTBEHHAs OLIMOKAa MM OTBET HEIMOJIHBIH,

HECBSA3HBIM.
Ouenka «2»:

* [IpY OTBETE€ OOHAPYKEHO HEMOHHMMAaHME y4allUMCS OCHOBHOI'O COJEp)KaHUs y4eOHOro
MaTepuala WIM JOMYIIEHbl CYIIECTBEHHbIE OLIMOKM, KOTOpbIE YyYallUics HE MOMKET
UCIIPABUTH IIPU HABOALIMX BOIPOCAX YUUTEIIS.

Ounenka «1»:
* OTCYTCTBHUE OTBETA.

Tunosble 3a1a4M 1O TEMe

1-5. CocTaBbTe 3JEKTPOHHBIE U HJIEKTPOHHO-Tpaduyeckre GopMysabl CICAYIOIINUX IEMEHTOB:
Li, As;

Br, K;

Fe, Na;

B, Co;

Ni, AL

2. Kakoe KBaHTOBO€ YHMCIIO OTpeNeNsieT KOJIMYeCTBO opOUTanel B JaHHOM IOJypoBHE atoma?
Yemy paBHO uyucio opOutanei Ha s-, p-, d- u f-moxypoBHsx? Kakoe MakcMMaabHOE YHUCIIO
3JIEKTPOHOB HA HUX MOXKET pacrojararbcs?

3. 3apucoBaTh (POPMBI AEKTPOHHBIX 007aK0B (OpOuTaneil): s, p, d, f.

4. Ha xakoM OCHOBaHUHU XpoM, ¢ocdop, cepa U BaHAAUN PACHOJIOKEHBI B OJHOW TIpymme
nepuoandeckoil cuctembl? [louemy MX pa3MeIiaoT B pa3HbIX NOArpynmnax?
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5. IlepeuncnuTh IEKTPOHHBIE AaHAJIOTU CPEIU JIEMEHTOB V IPYIIIbI NEPUOAUYECKON CUCTEMBI
aneMeHToB. Hammcate B oOmieM BuJe dJIEKTPOHHBIE (POPMYJBbl BAJICHTHBIX AIEKTPOHHBIX
IIOJAYPOBHEN aTOMOB ATHUX 3JIEMEHTOB.
6. CocraBbTe AIIEKTPOHHBIE (POPMYIBI M IPEACTAaBbTE rpauyecku pa3MenieHne 3JIEKTPOHOB T10
KBAaHTOBBIM  SYEMKaM I yKa3aHHBIX AJIEMEHTOB. [IpoaHanu3upyiite BO3MOKHOCTH
pa3beAMHEHUS CIIAPEHHBIX AIEKTPOHOB IPU BO30YXIEHUU aTOMOB C 00pa30BaHUEM BaJIEHTHBIX
AJIEKTPOHOB B COOTBETCTBUU C TEOPUEN CIIMH-BaJIEHTHOCTH.
7. UYro Takoe wm3oTombl? YeM MOXKHO OOBSICHHTH, 4YTO Yy OOJIBIIMHCTBA DJIEMEHTOB
MEPUONIECKON CHCTEMBI aTOMHBIE MACChI BBIPKAIOTCS JPOOHBIM ducioM? MOTYT JH aTOMBI
Pa3HbIX JIEMEHTOB UMETh OJAMHAKOBYIO Maccy? Kak Ha3bIBatOTCs 10A00HBIE aTOMBI?
8. CHMBOJI OJTHOTO H3 H30TOIIOB SIEMEHTA ~247.

a) Ha3BaHUE DJIEMEHTA;

0) 4KCIIO MPOTOHOB U HEUTPOHOB B SIJIPE;

B) YHCJIO JIEKTPOHOB B 3JIEKTPOHHOU 000JI0UKE aToMa
9. SImpo aTomMa HEKOTOPOTO AJIEMEHTA COJNEPKUT 16 HEHTPOHOB, a AIEKTPOHHASI 000I0YKA ITOTO
atoma - 15 snexktpoHoB. Ha3paTh 31€MEHT, M30TONOM KOTOpPOTO SIBJISETCS JAHHBINA aToOM.
[IpuBecTH 3anKch €ro CUMBOJIA C YKa3aHUEM 3aps/ia siipa U MaccoBOIO YUCIIA.
10. Wzoronm kpemuus-30 oOpasyercs mnpu OoMOapAMpPOBKE O-4acTHIIAMHU SAEp aTOMOB
anmroMuHUs-27. COCTaBbTE YpaBHEHUE 3TOU SACPHON PEAKIMU M HAIMILIUTE €r0 B COKPAIEHHON
dbopwme.
11. MaccoBoe 4uciI0 aToMa HEKOTOPOTro djeMeHTa paBHO 181, B aJeKTpoHHOM 00010UKe aToma
COIEPKUTCA 73 DJIEKTpOHA. YKa3aTh YUCJIO MPOTOHOB U HEUTPOHOB B SIAPE aTOMa M Ha3BAHUE
AJIEMEHTA.
12. Kakoe MakCUMaabHOE YHCIIO HJIEKTPOHOB MOKET HAXOJUTHCS HA SHEPTE€TUUECKUX YPOBHAX U
ITOypPOBHSX?
13. Onpenenutb 4YKUCIO 3JIEKTPOHOB, MPOTOHOB M HEHUTPOHOB Yy AJIEMEHTOB C MOPAIKOBBIMHU
HoMmepamu 11, 22, 33, 44, 55, 66, 77

Kpurepun oneHka ymeHuil pemiatb TUIOBbIE 321a41

Ounenka «5»:

* B JIOTHYECKOM PACCYKJICHUH HET OITHOOK, 3a]1a4a pelieHa parroHaIbHBIM CIIOCOO0M.
Onenka «4»:

*B JIOTHYECKOM PACCYKJCHHM HET CYIICCTBEHHBIX OIIMOOK, HO 3ajadya pelieHa

HepaIrMoHAIBHBIM CIIOCOOOM HJIH JIOIYIIEHO He 0oJiee ABYX HECYIIECTBEHHBIX OIIMOOK.

Onenka «3»:

*B JIOTHYECKOM PACCYKJICHHH €CTh HEJIOUYETHI.
Onenka «2»:

*HMMEIOTCS CYIIECCTBEHHBIE OIMOKH B JIOTHYECKOM PACCYKICHHH.
Onenka «1»:

*OTCYTCTBHE OTBETA HA 3aJ]aHHE.

CamocrosiTesibHAsA padoTa
(JdomalHee 3a7aHue)
§1, ynp.1-5
§2, ynp.1-7
§3, ynp.1-5
§5, ynp.1-7

ITouck mHpopManuu 1o 3agaHHON TeMe «OTKpBITHE MEPUOANYECKOTO 3aKOHA» U3 PA3TUYHBIX
UCTOYHHUKOB, CHUCTEMAaTU3UPOBaTh IMOJYYEHHYI0 MH(QOpMaIMI0 U TPEACTaBUTh €€ BHJE
npeseHTanuu (7-10 cnaiinos).
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het

NNk

I11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.

HNHcTpyKuus 1o BHINOJIHEHHIO:
PaboTa BEITIOTHSAETCS CAMOCTOSTEIBHO TPYIIION 00ydaronuxcs 4-54enoBeK.
CrpyKTypa npe3eHTalum:
-ITonbITKK KTaccUpUKAIMKA XUMUYECKUX eMeHToB 10 J[.. Menneneesa;
-OtkpoiTue JI.1. MenaeneeBbIM Nepuoin4ecKoro 3aK0Ha;
-Ilepuoanueckas cuctema 3J1€MEHTOB - TAOIMYHOE BHIPAXKEHUE MEPUOINYECKOTO 3aKOHA,
-3HaueHUE MEPUOANIECKOTO 3aKOHA.

Bomnpocs! 111 caMonpoBepku
B uém 3nauenue Ilepmoamueckoro 3akoHa u IlepmoandecKor CHUCTEMBI XMMHUYECKUX
anemenToB .M. Menneneena.
Uro Takoe BaneHTHOCTH? Ha30BUTE MakCcUMallbHOE 1 MUHUMAJIBHOE 3HAUYEHUS
BAJICHTHOCTU XMUMHUYECKUX JIEMEHTOB.
Kak wu3MeHsAIOTCS CBOMCTBA 3JEMEHTOB C YBEJIMYEHUEM IOPSJIKOBOTO HOMEpa B
nepuoJax u rpymmax?
Kem u korza ObLIM OTKPBITHI AIEKTPOHBI, IPOTOHBI, HEUTPOHBI?
[Topsiiok 3amoyIHEHUs AIIEKTPOHAMHU AJIEKTPOHHBIX CI0EB U OpOHUTaseH.
Kakoe cocTosiHue aToMa Ha3bIBalOT HOPMAJIbHBIM, KAKO€ — BO30YK/IEHHBIM?
Kak Ha3pIBaroTCst 4acTHUIBI, KOTOPHIMU OOpa30BaHbl BCe BellecTBa?
UTo HaxoaAUTCS B LIEHTpE aToma?
N3 gero cocrour saapo aroma?
Kakoe o01iee Ha3BaHUE UMEIOT MPOTOHBI U HEUTPOHBI?
UeMy paBeH 3apsiJ MIPOTOHA B YCIOBHBIX €IMHUIAX?
Kakoii 3apsan umerot siapa aroMoB? [louemy?
Kax Ha3bIBaroTCsl YaCTUIBI, KOTOPBIE JBUKYTCSA BOKPYT sijpa aroma?
UeMy paBeH 3apsijl AJIEKTPOHA B YCIOBHBIX €UHHULIAX ?
Kaxkoe oOmiee Ha3BaHHE UMEIOT TPOTOHBI, HEUTPOHBI U AIEKTPOHBI?
[Touemy aTOMBI ABJISIOTCS ANEKTPOHEUTPATLHBIMH YaCTUIIAMHU?
UTo siBiIsIeTCs TJIAaBHOM XapaKTepUCTUKOM JIFoboro aroma?
UeMmy paBeH 3apsif sapa aroma?
YTo Ha3bIBAaETCS XUMUYECKUM DIIEMEHTOM?
CKOJIBKO XMMHUYECKHX JIEMEHTOB U3BECTHO B HACTOSALIEE BpeMs?
CKOJIBKO XMMHUYECKHX JIEMEHTOB BCTPEYAETCS B IpUpoae?

3aaHus ISl CAMOCTOSITEIbHOI padoThI

3anonHUTe CBOOOIHBIC KIETKH B CIIEAYIOUIeH Tadnuie (Kaxaasi cTpoka
B Ta0JIMIIE COOTBETCTBYET OJTHOMY aTOMY):

Atom Yucno Yucmno 3apsag sapa | Yucno Yuciao
MIPOTOHOB 3JIEKTPOHOB HEUTPOHOB HYKJIOHOB

1-B1it 1 0

2-oH 6 12

3-pit +12 12

4-pIit 80 120

5-BIH 15 31

KakoBo o0111ee uncio 3eMeHTapHbIX YacTUIl B KaXKJI0M U3 aTOMOB

Ne 1—57?
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3anoaHUTH Ta0JIUITY:
OCHOBHBIC XapaKTEPUCTUKU DIICMCHTAPHBIX YACTHII

Yactuua u ee Macca 3apsin [Tpumeuanue
o0o03HaueHHe

@DoHJ TECTOBBIX 3aJaHMIl I TEKYIIEro KOHTPOJIsA 3HAHUH MO TeMe:

Buvibepume ooun npasunvrvix éapuanm:

Yro siB/IsIeTCS OCHOBAHHMEM /IS COBPEMEHHON KBATH(UKALMM XUMHYECKUX 3JIeMEHTOB?
BaJICHTHOCTh

CTPOCHHE aToMa

aToMHas Macca

+4HCII0 IPOTOHOB B ApE aToMa

Yro onpenensier pU3NYECKUIl CMBICJ MOPSIAKOBOr0 HOMEpPa XUMHYECKOI'0 3J1eMeHTa?
ITOJIO’KEHHE DJIEMEHTA B IEPUOINYECKON CUCTEME

+41CJI0 IPOTOHOB B sIIpE aTOMa

YHUCJIO SHEPT€THYECKUX YPOBHEU

YHUCJIO HEUTPOHOB B aTOME

Yro onpenessier Gpu3nvecKuii CMbICJI HOMEPA MepuoAa B ePUOAMUYECKOi cucTteme?
cXoHbIe (U3UKO-XUMHUYECKUE CBOMCTBA AIIEMEHTOB JAHHOTO NIEproa

MeTaJJTINYeCKHe CBOMCTBA CJIeBa HAIIPaBO OCIabeBalOT

+YHUCII0 AIIEKTPOHHBIX YPOBHEHN B aTOMaxX paBHO HOMeEpPY MepHoa

CBOJICTBA 3JIEMEHTOB NEPUOANYECKU MOBTOPSIIOTCS

Yem 00yc/I0BJI€HBI METANIMYECKHE CBOMCTBA XUMHYECKHUX 3JIEMEHTOB ¢ TOYKHU 3peHUs
xuMuu?

+CIMOCOOHOCTHIO aTOMa OTJABaTh YJICKTPOHBI

CIIOCOOHOCTBIO pearupoBaTh ¢ HEMETAIIaMHU

BEJIMYMHOM JIEKTPOOTPULIATETLHOCTH

CTPOCHHEM KPUCTALINYCCKON PEIICTKH

Kakue cBoiicTBa YCWIMBAKOTCA Y XUHMHUYCCKHUX 3JICMEHTOB INVIABHBIX MOATPYyIIIl €
YBCJIMYCHUEM AaTOMHOI'O HOMepa?

+MeTaaInyecKue CBOMCTBA

HeMeTaJlJIMueCcKHUe CBOMCTBa

XHUMHNUYCCKas1 aKTUBHOCTH

pacTBOPUMOCTD B BOJAC

Kakue cBoiicTBa yCHIIMBAKOTCH Y XMMHYECKHUX 3JIEMEHTOB B Ipe/esax Nepuojia cjieBa
HANpPaBo?

MeTaJUIMYeCKUH Oyeck

IEKTPONPOBOJIHOCTD

+OKHCIUTENBHBIE CBOMCTBA

OTHOCHUTEJIbHAS IUIOTHOCTh

17




Kakune xuMun4ueckue 3j1eMeHThHI PACcloJiOKeHbI B MOPSIKe BO3PACTAHUA UX ATOMHBIX
paauycos

N, B, C

+N, P, As

Na, Mg, K

B, Si, N

B riaBHBIX noArpynnax nepuoanvecKoii CHCTeMbl BOCCTAHOBHUTE/ILHAS CIIOCOOHOCTH
ATOMOB XHMHUYECKHX JJIEMEHTOB PacTeT C:

YBEJIIMYCHUEM YHCIIa HEUTPOHOB B SIIPE

YMEHBIIIEHUEM palyca aTOMOB

YBEJIIMYECHUEM YHCIIA DJIEKTPOHOB HA BHEIITHEM DHEPIreTUYECKOM YPOBHE

+yBEIMYEHHUEM paguyca aTOMOB

Ymncsi0 3J1eKTPOHOB B HOHE Fe** cocraBusier:
23

+24

26

56

Yemy paBHO 4HcJ10 cBOOOAHBIX 3d opOuTaeii B aToMe HUHKA?
5

+0

1

2

B nmo0o4HbIX MOArpynnax nepuoAMYecKoOi CHCTEMbl BOCCTAHOBUTEIbHAS CIIOCOOHOCTH
aTOMOB XUMHUY€CKHUX 3JIEMEHTOB PacTeT C:

+yBeJIMYEHHEM paJiiyca aTOMOB

YMEHBIIIEHUEM pajinyca aTOMOB

YBEJIMYEHUEM YHUCIIA AIEKTPOHOB HAa BHEIIHEM SHEPreTHYECKOM YPOBHE

yBEJIIMYCHHUEM 3aps/ia siapa

Yemy paBHO MaccoBOe YHMCJI0 aToMAa?
YHCIly IPOTOHOB B aTOME

YHCITy AJIEKTPOHOB B aTOME

YHCITy HEUTPOHOB B aTOME

+4UCIly HYKJIOHOB B aTOMe€

Yemy paBHO 4YMCJI0 HCHTPOHOB B aToMe 15 P?
31

16

+15

46

Kakoe kBaHTOBOE YK CJI0 XapaKTepU3yeT HANlPpaBJIeHUue JJIEKTPOHHOI0 00/1aKa B
npocrpancrse?

n

1

+ ml

ms
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Kakne 3HaueHNsi IPUHUMAET MATHUTHOE KBAHTOBOE YMCJIO I opOuTaseil d-mogypoBHs?
0,1,2

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

-1,0, +1

1,2, 3

Yemy paBHO umciI0 opOuTaseii Ha f-mogypoBHe?
1

3

5

+7

ATOMBI, KAKOT0 31eMEeHTA HMEIOT 3JIeKTPOHHYI0 KOHQUIYpaLHIo BHELIHero ¢J10s1: 4s°4p°?
+35Br

7N

33AS

13V

YeM OTIHYAKOTCH ATOMBI H30TOIIOB OTHOI'0 3JIEMEHTAa?
YHCJIOM IIPOTOHOB

+4nCcI0M HEUTPOHOB

YHCIIOM DJIEKTPOHOB

3apsAI0M spa

YeMy paBHO MaccoBOe YHMCJI0 a30Ta 7N, KOTOPBI COAEPKUT 8 HEHTPOHOB?
14

+15

16

17

Kakue 3HaueHHs NpUHUMAaeT OPOUTAIbLHOE KBAHTOBOE YUCJIO IJI1 BTOPOT0
JHEPreTu4ecKoro ypoBHsi?

0,1,2

-2,-1,0,1,2

+0, 1

1

Kak o0o3Ha4yaercs noaypoBeHb, 1Js1 Koroporon =4 ul=0?
4f

4d

4p

+4s

ATOMBI, KAKOI'0 2TEMEHTA HMEIOT 2TeKTPOHHYI0 KOHPUIypanuio BHeniHero ciost 3s°3p*?
6C

1491

+16S

2Cr

JJieKTPpOHHasA (popMyJia aTomMa 1522s22p63sz3p3. Omnpenesnre 371eMeHT U BO3MOKHbIE
CTeNeHN OKMCJICHUS
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+3, +5 As
+4, +6 S
++3,+5P
+3,+6 P

Jasi aToma 3;1eMeHTa ¢ popmy.ioii 1 s22s22p63sz3p64s2 omnpeeJnTe AaTOMHBII HOMeP
12

+ 20

50

19

J1st aToma ¢ 3J1eKTpPOHHOMH GopMYyJ10ii BHEIIHHUX 3JIEKTPOHOB YKa:kuTe 4 s23d104p2 4K CJI0
HeCNapeHHbIX 3JIeKTPOHOB B OCHOBHOM COCTOSIHUM aTOMa

5

6

+2

4

Ykaxure 3J1eKTPOHHYIO (popmyary aToma ¢Topa.
1 s22322p6
1 s22s22p2
+1 522s22p5
1 522322p63 s?
Tadouaunua 2
MeTtoauka npoBegeHHs TeKYIEro KOHTPOJIsI

[TapameTpsl MeTOAMKH 3HayeHue napameTrpa

[Ipenen IUTENBLHOCTH BCETO KOHTPOJIA 20 MuHYT

ITocnenoBarenbHOCTH BEIOOpA BOITPOCOB Cnyvaiinas

[IpennaraeMoe KOJIMYECTBO BOITPOCOB 10

Kpurepumn oueHku:

5 OannoB - OIEHKA «OTJIMYHO» BBICTABISETCS OOy4arolieMy, KOTOPBIM MPaBUIbHO
otBeTma Ha 90-100% BompocoB.

4 6a/uI0B - OIIEHKAa «XOPOUIO» BBICTABIAETCA OOydaroleMy, KOTOPBIA TNPaBUIBHO
otBeTui Ha 70-80% BOIpOCOB.

3 0ayuI0B - OIICHKA «YyJIOBJIETBOPUTEIHHO)» BBICTABIsIETCS OOy4arolmeMy, KOTOPBIN
npaBuiibHO O0TBeTHII Ha 50-60% BOIIPOCOB.

OneHka «HEYIOBIETBOPUTENIBHO» BBICTABISIECTCA OOy4arouieMy, KOTOPBIH NpaBUIBLHO
otBeTus1 MeHee 50% BOMPOCOB, OaTbI HE BHICTABIISIOTCS.

Temal.3. «CTpoeHue BemecTBa»
Kontposmpyemsbie komnonentsi: Y ; Ba; Bs, JIPo 4, JIPo 5, JIPo 7, JIPo 9, JIPo 12
KonTpoanpyemble 3HAHHMSI: BUABl XWMUYECKOW CBSI3U (KOBAJIEHTHAs TOJSpHAs U
KOBAQJICHTHAsl HEMOJISIpHAs, HOHHAs, BOJOPOJHAs, METAJUIMYECKas); arperaTHoe COCTOSHUE
BEIIIECTBA;
YMEHHUS: ONPENEsATh XapaKTep XUMHYECKON CBSI3U B Pa3HBIX COEIMHEHUSIX U CTENEHb
OKHCJICHUS DJIEMEHTA; KIacCu(PUIUPOBATh TUCTIEPCHBIE CUCTEMBI.

Bonpocel qu1s onpoca
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1. IloHsATHE O XMMHMYECKOM CBSI3M. THIBI XMMHMYECKHX CBSA3€H: KOBaJEHTHAs, HOHHAs,
METAJUIMYECKasi U BOJOPOAHASL.

2. KoBaneHnTHast XxuMH4ecKast CBs3b. /IBa MexaHu3Ma oOpa3oBaHUsl ATOH CBsSI3U: OOMEHHBIA U
JOHOPHO-aKLENITOPHBIH.

3. OcHOBHBIE IIapaMeTpPbl 3TOTO THUIA CBA3M: JUIMHA, IPOYHOCTh, YTOJ CBSI3U WJIM BaJICHTHBIN
yroi. OCHOBHbBIE CBOICTBAa KOBAJIEHTHOM CBS3M: HACBIILEHHOCTD, NOJISPU3YEMOCTb U IPOYHOCTb.

4. DIeKTpOOTPHLATEIFHOCTh W KiIacCH(UKAIUS KOBAJICHTHBIX CBS3EH IO 3TOMY NPU3HAKY:
IIOJISIPHASL M HETIOJISIPHAs KOBAJICHTHBIE CBA3H. [I0JSpHOCTD CBSA3H U MOJISIPHOCTD MOJIEKYJIBI.

5. Crioco0 mepeKphIBaHus JICKTPOHHBIX OpOUTaIel B KiacCH(PHUKAIUs KOBAJIGHTHBIX CBS3EH 10
3TOMY IPU3HAKY: G- U T-CBS3H. KpaTHOCTh KOBAJICHTHBIX CBSI3EH M KJIACCH(PHUKALIUS UX TIO ITOMY
IIPU3HAKY: OJMHAPHBIE, IBOMHBIE, TPOWHBIE, ITOJYTOPHBIE.

6. Tumpl KpUCTAJUIMUECKHUX PEUIETOK Yy BEIIECTB C 3TUM THUIIOM CBS3U: AaTOMHbBIE U
MOJIEKyJIsIpHbIe. DU3NYecKne CBOMCTBA BEIIECTB C 3TUMH KPUCTANIMYECKUMH PELIETKAMH.

7. NoHHas XxuMu4ecKas CBs3b, KaK KPalHUM Cilydail KOBAJEHTHOM MNOJIAPHOM CBA3M MexaHusm
o0Opa3oBaHUsl MOHHOW CBs3U. VOHHBIE KPUCTAJUIMUECKHE DELIETKH M CBOMCTBA BEIIECTB C
TaKUMU KpUCTAJUIAMHU.

8. Meramnueckass XMMHUYECKasi CBSA3b, KaK OCOOBIM TUI XUMUYECKOU CBA3H, CYLLECTBYIOILUN B
MeTajlIax ¥ cIuraBax. Ee oTIHuMsa M CXOJCTBO ¢ KOBAJICHTHON W MOHHOH cBs3siMu. CBolicTBa
METAUIMYECKON CBSA3U. MeTANIMYeCKue KPUCTAJUIMYECKHE PEIIETKH U CBOWMCTBA BEHIECTB C
TaKUMH KPUCTAILIAMHU.

9. BogoponHas xumuueckasi CBa3b. Mexanu3m oOpa3oBaHus Takou cBsizu. Ee xmaccudukanms:
MEXMOJIEKYJIIpHAs U BHYTPUMOJICKYJISIpHAsT BOJIOPOIHBIC CBSI3U.

10. MonexynspHble KpUCTAIUIMYECKUE PEIIETKU JUIsl 9TOTO TUIa cBsi3H. DHU3HUYecKne CBONCTBA
BEIIECTB C BOJOPOJHON CBsI3bl0. buosiornyeckass poJib BOJAOPOJHBIX CBSI3€H B OpraHu3allud
CTPYKTYp OHOIIOJIMMEPOB.

11. EnunHas npupoja XMMHYECKHUX CBA3CH: HAJIWYME PA3JIWYHBIX THUIIOB CBSI3€H B OJTHOM
BEIIIECTBE, IIEPEXO0] OJTHOTO TUIIA CBSI3U B PYTOM U T.II.

12. KommiekcooOpa3oBanue. IloHsATHE O KOMIUIEKCHBIX COeIWHEHHSIX. KoopawHarmoHHOE
YHUCJIO KOMIUIEKCOOOpa3oBatens. BHyTpeHHss u BHENIHS c(hepa KOMILIIEKCOB.

13. HomeHknaTypa KOMIUIEKCHBIX cOeTMHeHUH. VX 3HaueHue.

Kpurepun onenku od1me 1jisi yCTHOIO OTBeTa
Onenka «5»:

* OTBET IOJIHBIA U MTPABUIILHBIN HA OCHOBAHUH U3yYEHHBIX TEOPHIA;

* MaTepUaJl U3JIOKEH B OMPEICICHHON JJOTUYECKON TOCIIeIOBATEILHOCTH, JTUTEPATYPHBIM
SI3BIKOM;

* OTBET CAMOCTOSITEIIbHBIH.

Onenka «4»:

* OTBET MOJHBIN U MPABUIBHBIA HA OCHOBAHUH U3YYEHHBIX TEOPUH;

* MaTepHaJl M3JI0)KEH B OIPEACICHHON JIOTUYECKOW IIOCIEI0BATEILHOCTH, MPH AITOM
JIOTIYILIEHbI JIBe-TPH HECYILECTBEHHbIE OIIMOKHM, WCIPABICHHbIE IO TPeOOBaHUIO
YUUTETIS.

Onenka «3»:

* OTBET MOJHBIN, HO MPU STOM JOMYIIEHa CYIIECTBEHHAs] OIIMOKA WM OTBET HETOJIHBIMH,

HECBSI3HBIN.
Onenka «2»:

* IIPU OTBETE OOHAPYKEHO HETMOHWMAHUE YyYallUMCsS OCHOBHOTO COJEP)KaHUS Y4eOHOTO
MaTepuana WIH JOMYIICHbl CYIIECTBEHHBIC OIMIMOKHU, KOTOPHIE YyYallUWCS HE MOXKET
WCIIPABUTh MPU HABOSIIUX BOIIPOCAX YUUTENS.
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Onenka «1»:
* OTCYTCTBHUE OTBETA.

TunoBble 3a1a4u_HAa HAXO0K/IeHHEe 00beMHOIi 1 MACCOBOIi 10,11 KOMIIOHEHTOB CMECH,
MaccoBOii 10J1H pUMecei

Nel. Jlna xoncepBupoBaHusi HY:KHO 200r 6%-HOro pacTBOpa YKCYCHON KHUCIOTHL. B Mmarasune
nponaercst 70%-Hb1ii pactBop, o0bemMoM 200mir u motHOCThIO 1,07 T/Mn (3ccenmmsi). CKOJIBKO
IPaMMOB ACCEHLIMU HYXXHO B3STh JJIsi KOHCepBauu?

Ne2. Kakast macca coiu BBOAMTCS B OpraHu3M uenoBeka mpu BiauBanuu S00rT (uzmosormueckoro
pactBopa (0,9% pactBop xjopuaa HaTpus)?

Ne3. Ckonbko rpaMMOB BOJIbI M HUTpaTa HAaTPUsI HYKHO B3A4Th, YTOOBI IpUroToBUTh 80r 5% pactBopa
conu?

Ne4. B 150r Bomwer pactBopunu 50r dochopnoit kucinorel. KakoBa maccoBast 10Js1 KHCIOTHI B
MOJIy4EHHOM pacTBOpe?

Ne5. Ckonbko rpaMMOB #01a ¥ ciUpTa HY>KHO B3STh JUIsl purotoBienus 30r 5%-ro pactBopa HoaHOM
HACTOMKH?

No6. Ompenenure KOTMYECTBO 30JI0Ta U cepedpa, KOTOPOE COACPKUTCS B OOpPYJaIbHOM KOJIBIIE
Maccou 3,75t u mpoboit 585 .

No7. B 180r 15%-t0 pactBopa ruapokcuaa Hatpus pactBopuian 20r menoun. Paccuuraiite MaccoByrO
JIOJIIO LIEJIOYX B MOJyYEHHOM pacTBOpE.

Ne8. Cnunm nBa pactBopa cepHoil kucnotel: 240r 30%-ro u 180r 5%-ro. Paccuuraiite MaccoByro
JIOJII0 KMCTIOTHI B MIOJIY4€HHOM PAacTBOPE.

Ne9. 3 250r 20%-ro pactBopa xnopuja kanus Beinapwin 100r Boapl. PaccunTaiite MaccoByrO JT0JIHO
KHUCJIOTHI B TIOJTy4€HHOM PAacTBOPE.

Kpurepun onenku od1me sl pelieHus pac4eTHbIX 32124
5 6as10B:
BIIQJICHUEM KYJIbTYPOW MBIIIJIEHUS; CIIOCOOHOCTHIO K OOOOIICHHUIO, aHAU3Y, KPUTUYECKOMY
OCMBICJICHHIO, CHCTEMAaTH3allid, IOCTAaHOBKE IleJied U BBIOOpY NHyTed HMX [OCTHIKEHHUS, B
JIOTUYECKOM PaCCYKJICHUU U PEUICHUH HET OIIMOO0K, 3ajaua peiieHa paluoHaIbHbIM CIIOCOOOM.
4 6anaa:
B JIOTMYECKOM DACCYKICHHUH U PEIIEHWU HET CYHIECTBEHHBIX ONIMOOK, HO 3ajJada pelieHa
HEepalMOHAIBHBIM CIIOCOO0M HIIM JAOMYLIEHO He 0oJiee IBYX HECYIIECTBEHHBIX OIIHOOK.
3 6asaa:
B JIOTHYECKOM PACCYKJICHUHU HET CYLIECTBEHHBIX OIIMOOK, HO JOMYIIEHa CYIIeCTBEeHHAS
2 6asaa:
HMMEIOTCS CYLIECTBEHHBIC OIMOKHU B JIOTHYECKOM PACCYKJACHUU U B PEILICHUU.
1 6anr:
OTCYTCTBHE OTBETA Ha 3aJ]aHHeE.

CamocrosiTesbHast padora
(JomamHee 3a1aHue)
§6-8
Bonpocs! n 3axanus 1J1si CAMOKOHTPOJIA.
1. Kakue sneMeHThl 00pa3yloT KOBaJICHTHYIO HEMOJSPHYIO CBSI3b?
2. KakoB MexaHu3M 00pa30oBaHUs KOBAJIEHTHOM HEMOJSPHON CBS3U?
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3. Kakumm cBoiicTBaMH 00JaJarOT BEIIECTBA C MOJIEKYJSIPHBIMH  KPHUCTANTHYECKUMHU

pemerkamu? [Touemy?

4. Kakumu cBOMCTBaMHU 00JIa[alOT BEIIECTBA C ATOMHBIMH KPHUCTAIUTMUECKHUMH pPELIeTKaMu?

[Touemy?

5. CocraBbTe XUMH4ecKkre (HopMyJIbl BEIIECTB: a30Ta, XJIOPUAA HATpUs, OPOMOBOIOPOIA, XJIOPa,

cepoBoJOpoa, Gropuaa Kanui. B mMollekynax KakuxX M3 STHX BEIIECTB UMEETCS KOBaJCHTHAs

HenoJigspHast cBsi3b? M300pa3suTe SIEKTPOHHYIO U CTPYKTYpHBIE (OPMYJIBI MOJIEKYJI 3TUX

BEIIECTB.

6. Kakue sinemMeHThI 00pa3yroT KOBaJIEHTHYIO MOJIAPHYIO CBSI3b?

7. KakoB MexaHu3M oOpa3oBaHMs KOBAJIECHTHOW MOJISPHOU CBSI3U?

8. Kakumu cBoiicTBamMu 00J1aJat0T BEIIECTBA C KOBAJIEHTHBIMU MOJISIPHBIMU CBsA3sMU. [Touemy?

9. Kap6opynn (kap6um kpemuus SiC) —0JIMH U3 CaMBIX TBEPJBIX M TEPMOCTONKUX MHHEPAIOB. Ero

WCIIOJIB3YIOT KaK OTHEYMOPHBIA M aObpa3uBHBIN MaTepuan. Kakoil BUJI XUMUYECKOW CBSI3M M THII

KpUCTAJZIMYECKONH pemeTku B 3ToM BemecTBe? I300pazure cxemaTuuecku (parMeHT

KpUCTAJIIMYECKON peleTky KapOoopyHa.

10. Yto Takoe MeTayuinyeckas cBs3b? [l Kakux BEIEeCTB OHA XapakTepHa?

11. Yto Takoe MeTayuinyecKkasi KpucTaJuIMueckas perierka’?

Kakumu ¢puznyeckumu cBoiicTBamMu 0071a/1at0T METAJLIBI U CIUIaBbI?

12. OObsicHUTE Ha OCHOBE MPEACTABIECHUIN O CYITHOCTH METAJUIMYECKOHN CBA3M Takue (pu3nveckue
CBOMCTBA METAJIOB, KaK:

a) BBICOKAs, BJIEKTpUUYECKasi MIPOBOAUMOCTh, YMEHBIIIAETCS C IOBBIIIIEHUEM TEMIIEPATyphl MeTalIa.

0) BbICOKAs! TETJIONPOBOIHOCTb;

B) IUIACTUYHOCTH, KOBKOCTb;

I') XapaKTepHBIA «METaJUINYECKuil» OIeck;

Cocrasjienue Tadannbl «CpaBHUTEIbHASI XaPpAKTEPUCTHKA
TUTIOB XUMHYECKOIi CBSA3M.

[Tpuznaku Bun xumuueckoy cBsI3u

CpaBHCHUA HMonnas KoBanenTtnas Merannuyeckas Bonopoanas

[Ipupona
XUMHYECKUX
JJIEMEHTOB

Cnoco0
o0pazoBaHus
XUMHYECKOH
CBSI3U

Mexanusm
o0paszoBaHus
CBsI3U (CXema)

CrpykTypHbIE
3JIEMEHTBI

KPUCTAITTNYECKO]
peuieTku

Tun
KPHUCTAJUIMYECKO]
peILIEeTKH

duznueckue
CBOICTBA
BEIIIECTB

ITpumepsl
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BEILIECTB | |

@D oHJ TECTOBBIX 3aJaHMIl 11 TEKYIIEro KOHTPOJIHA 3HAHMH IO TeMe:

Buibepume 00un npasuivhvix sapuanm:

Ykakurte MOJIEKYJIbI, B KOTOPbLIX XUMHUYECKHUE CBA3ZH KOBAJICHTHO- MMOJISIPHBIC:
+H20

+HZSO4

Cl,

H,

chamnTe MOJ'IeKy.J'Il)I, B KOTOprX HMeeTCHa CBA3b, oﬁpasonaﬂﬂaﬂ 110 HOHOpHO -
aKlIel'lTopl—[OMy MexaHI/BMy:

0O,

N>

Ch

+NH*"

Ykaxkure coelMHEeHNsI, B KOTOPbIX HUMEIOTCS sp3- ruOpuIHbIe OPOUTAJIN:
+H20

+NH3

HCl

CcO

YKaxuTe CoeINHEHHs], MOJIEKY/IbI KOTOPBIX MMEIOT JIMHEHHOe CTPOeHHE:
+CO,

H,O

NH;

CCly

YkaxuTe coeTUHEeHNsI, B KOTOPBIX (hopMa MoJIeKYy.Jl TPUTOHAJIbLHAS MHPaMH/IA:
CO,

NO,

+NH3;

BF;

YKaxuTe coeJUHEHNsI, B KOTOPbIX OPOUTAIH IEHTPAJBLHOI0 aTOMa HAXOAATCS B sp3-
ruOpUIN3AIMH:

+CH4

BF;

CO

CO..

YkaxkuTe BeliecTBa, KOTOPbIe 00pPa30BaHbI 32 CUeT KOBAJEHTHON HEMOJISIPHOM CBSI3M:
SO,
+0,
P>0s
+Cl,

Ykakurte BellecTBa, KOTOpPbie 00pPa30BaHbI 32 CYeT HOHHOH CBSI3H:
+KCl1
NO2
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P205
+Nal

Ykaxurte COCANHCHUS, B KOTOPLIX KOBAJICHTHasl CBA3b 06p330BaH3 TOJBbKO 110 06MeHHOMy
MEXaHU3MYy:

+H3PO4

NH,4Cl

[BF4]

+ HZSO3

Kakue okcuabl Oyayr umMmerh 0Oojiee MOJISIPHYIO CBSI3b: OKCHAbI MeTayuioB I rpymmsl
IJaBHOW MOArpynmbl WM OKcuabl Meta/uioB II rpynmbl riaBHoi moarpynmbei? B
BbIOPAHHOI MOArpYyIIe YKAXKUTe 3JIeMEHT, OKCHJ KOTOPOro mMeer Haudojiee MOJISAPHYIO
CBSI3b.

oKcuabl MeTajuioB | rpynnel rnmaBHoi noarpymnmsl, Li,O

+okcu el MeTaioB | rpynmnsl rnaBHoO# noarpynmnsl, Fro,O

okcuabl MetasuioB Il rpynmsl riiaBHo# noarpynmnsl, BeO

okcuabl MetasuioB Il rpynmsl riaBHo# noarpynmnsl, RaO

Ykaxkurte COCAUMHCHUSA, MCKTY MOJICKYJIAMHU KOTOPBIX BO3MOKHA BOJA0OPOAHAA CBHA3b:
+NHj;

+HF

+H20

0]

Ykakure COCIMHECHHE, B KOTOPOM KOBAJICHTHbIC CBSI3H HECIOJISAPHbIC
PCl;

CcO

N21202

+P4

YKaxuTe coeJnHenne, B KOTOPOM Bce CBSI3H KOBaJEHTHbIE NOJIsPHbIE
Ca3(POy)2

LiBr

+PCl;

KNO;

Ykaxkure COCIHHCHHE, B KOTOPOM BC€ CBA3H KOBAJICHTHBIC NMMOJAPHBIC
NaQSO4

+NH,4Cl

CaCl,

MgCO3

Ykakurte COCAMHCHHUE, B KOTOPOM BC€ CBfI3U KOBAJICHTHbIC MOJIAPHBIC
+S0O,Cl,

NaClOg4

KCl103

CaSO4

B moustekyie KUCJIOPOa MeKIY AaTOMaAMM MOTYT 00pa30BbIBATHLCS:
2 6 — CBSA3U
+lo—-ulmn—cBia3p
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2 T — CBSI3U
1 T — cBA3B

B MoJiekyie a3oTa MexKIy aTOMaMU MOTYT 00Pa30BbIBATHCSH:
3 6 —cBs3U

20—-ulm—cB3b

+1 6 —u 2 - cBA3K

3 T — cBs3M
Tabanna 3
MeTtoauka npoBeieHNs] KOHTPOJIsA
[TapameTpsl METOIUKH 3HavyeHne napamerpa
[Ipenen IMTENBHOCTH BCErO KOHTPOJIA 15 Mmunyt
[TocnenoBarenbHOCTH BEIOOpPA BOITPOCOB Crny4aitHas
[IpemytaraeMoe KOIM4eCTBO BOIIPOCOB 5

Kpurepun oueHku:

-5 0a/JIOB BBICTABISETCS CTYAEHTY, KOTOPBIM MpPaBUJIBHO BBIMOJHSET 5 TECTOBBIX
3aJIaHuM;

- 4 fasJ1a BBICTABIISIETCS CTYJICHTY, €CJIA MPABWJIBHO PEIICHO 4 TECTOBBIX 3a/1aHMUSI.

- 3 0aJ1a BBICTABIISIETCA CTYACHTY, €CJIM MPABWIIBHO PEHICHO 3 TECTOBBIX 3aJJaHUS

Tema 1.4. «Boga. PacTBopbl. DileKTpoJMTHYECKAs] AUCCOLHALMS»

KonTpouanpyemblie komnonenTsi: ¥;; Bz; Bs JIPo 4, JIPo 5, JIPo 7, JIPo 9, JIPo 12
Koutposanpyemblie 3HAHHMSI: TIOHSTHS: DJIEKTPOJUTHI, HEIICKTPOJUTHI, AJICKTPOIUTHUYECCKAS
JUCCOLMAIUsS; KHUCIOThl, OCHOBAaHMS, XUMHUYECKOE paBHOBECHE, KayeCTBEHHBIE peaKIuH,
CHOCOOBI BBIpAXEHHS] KOHIIEHTPAIlMM PacTBOPOB, TMApaTHAs Teopus 0Opa3oBaHUS PACTBOPOB,
TEOpUsl  DIECKTPOJUTHYECKONW JUCCOLMALMU AppeHuyca, MEXaHU3M DIIEKTPOJIUTHYECKOMN
JMICCOLIMAIIMU BEUIECTB C HOHHOM CBS3bI0 HA MPUMEPE XJIOpUIa HATPUS, KAUECTBEHHbBIE PEAKIIII
Ha aHUOHBI,

YMeHHsI: COCTaBIATh YypaBHEHUA ]| KHUCIOT, OCHOBAaHMA M COJIEH, 3aIlUChIBaTh
YpaBHEHUS peakuil HOHHOTO OOMEHA; OMNpeAeNsTh KHUCIOTHOCTh PAacTBOPOB KHUCIOTHO-
OCHOBHBIMHM HHJMKATOpaMU; IOJIb30BaThCS TAONUIEH PAaCTBOPUMOCTH COCTaBIIATH IOJHBIE U
COKpAIlleHHbIE HOHHBIE YPaBHEHHsI THAPOJIN3a COJICH; ONPEAeaTh PEaKIHIo Cpeibl B pacTBOpax
COJIEH; pacCUUTHIBATh KOHIICHTPAIMIO PACTBOPOB.

Bomnpocsl qu1s onpoca
1. Tlomsitue o pactBopax. DUMKO-XMMHUYECKas IMPUPOJa PpACTBOPEHUS U PACTBOPOB.
BsaumoneiicTBue pacTBOpUTENs U PACTBOPEHHOTO BEIIECTBA.
2. PactBopuMocTh BemiecTB. CriocoObl BRIpAXKEHHUS KOHIICHTPAIMU PAaCTBOPOB: MaccoBas JOJIS
PacTBOPEHHOTO BelleCTBa (MPOLIEHTHAs ), MOJISIpHASI.

3. Teopus IEKTPOIUTUUECKON Arccoai. MexaHnu3M IUCCOLMALMY BELECTB C Pa3IUYHBIMU
TUIIAMU XUMHAYECKUX CBA3CH.

4. Bxnaj pycCKMX yY€HBIX B Pa3BUTHE NPEJICTABICHUH 00 3JIEKTPOJIUTHYECKON IUCCOLMALINH.
OCHOBHBIE TIOJIOKEHUS TEOPUH IIEKTPOITUTUYECKON TUCCOLUALINN.

5. CreneHb 5JEKTPOJUTHUYECKON JUCCOLMALMK M (aKTOpbl €€ 3aBUCUMOCTH. CHIIbHBIE H
CPEIHHUE DIEKTPOJIUTEHL.

6. Juccommanus Boxapl. Bomoponusiii nokasarens. Cpena BOJHBIX pacTBOPOB JIEKTPOJIUTOB.
Peakiiun oOMeHa B BOJHBIX PACTBOPAX AJIEKTPOJIUTOB.

7. T'maoponu3 kak oOMeHHbIH mpomecc. HeoOpaTumplif TUApPOJU3  OpPraHUYECKUX U
HEOPraHUYECKUX COCAVHEHUHN U €T0 3HaYCHUE B IIPAKTUYECKOMN JCATEIBHOCTH YEI0BEKa.
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8. OOparumslii runponu3 cosedd. CrynmeHyarsiii ruaponu3. llpakTudeckoe mnpUMeHEHHE
TUAPOJIN3A.

9. I'maponu3 opraHuveckux BemecTB (O€NKOB, )KUPOB, YIIEBOJIOB, MOJUHYKICOTHIOB, ATD) u
ero OMOJIOTMYECKOe U MpaKTHYECKoe 3HaueHue. OMbUIeHHE )XUpoB. Peakuus srepuduxanuu.

Kpurtepuu onenkn oduue 111 yCTHOT0 OTBeTa
Ouenka «5»:

* OTBET IOJIHBIA U IIPAaBUJIbHBIN HA OCHOBAHWM M3YYEHHBIX TEOPUL;

* MaTepHAIl U3JIOKEH B ONPEACICHHON JJIOTUYECKOM NTOCIIEI0OBATEIBbHOCTH, JIUTEPATYPHBIM
SI3BIKOM;;

* OTBET CAMOCTOSITEIIbHBIMN.

Onenka «4»:

* OTBET IOJIHBIA U ITPaBUJIBHBIN HA OCHOBAHWH N3YYEHHBIX TEOPH;

* MaTepuall M3J0KEH B OIPENEICHHON JIOTMYECKOW IOCIEA0BATEIBHOCTH, IIPH ITOM
JIOTIYILIEHbl JIBE-TPH HECYILECTBEHHbIE OIIMOKM, WCIPABICHHbIE 10 TPeOOBaHUIO
YUHTEIIA.

Ounenka «3»:

* OTBET MOJHBIN, HO MPU 3TOM JOMYIIEHA CYIIECTBEHHAasl OIMOKA MM OTBET HEIOJIHBIM,

HECBSI3HBIN.
Ounenka «2»:

* IIpU OTBETE OOHAPYXKEHO HETOHMMAaHHUE y4alllUMCS OCHOBHOIO COJEp)KaHUS Yy4eOHOTO
MaTepuanga WIM JOMYIIEHbl CYIIECTBEHHbIE OMIMOKM, KOTOPbIE YyJallUWCS HE MOXKET
WCIIPABUTh IPY HABOAIIUX BOIIPOCAX YUUTENS.

Ouenka «1»:
* OTCYTCTBHUE OTBETA.

IIpakTuyeckas padora
Tema: Pemenne skcriepuMeHTAIBHBIX 3a/a4 MO TeEME THIPOJIU3.
Llenb: HayduThCS pemiaTh SKCIEPUMEHTANIbHbIE 33aud 10 XUMHH, OOBSCHITH HaOIr0AaeMble
SIBJICHUS

Kpurepun onieHKkM yMeHHUil pemiaTh 3KcIepUMeHTAIbHbIE 3212491

Onenka «5»:

IJIaH PEIICHHs COCTABJICH IPABUIIBHO;

MPaBUIILHO OCYIIECTBJICH IMOI00p XUMHUYECKUX PEAKTHBOB U 000PYI0BAHHS;

JIAHO IIOJHOE O0BICHEHHE U ClIeJIaHbI BHIBOIBI.

Onenka «4»:

IIJIaH PEIICHHs COCTaBJICH IPABUIIBHO;

MPABMWJIBHO OCYIIECTBIIEH MOJ00pP XMMHUYECKUX PEaKTHBOM U O0O0OpYAOBaHMS, NpPU 3TOM
JOTyIIeHO He OoJiee ABYX HECYIIECTBEHHBIX OIIMOOK B 0ObSICHEHUHU U BHIBOJAX.

Onenka «3»

IIJIaH PEIICHHS COCTaBJICH ITPaBUJIBHO;

MPaBUWJIBHO OCYIIECTBIIEH MOAOOP XUMHUYECKHX PEaKTUBOB M OOOpYyIOBaHUS, HO AOMYIIEHA
CyIIeCTBEHHAsI OIIMOKa B OObSICHEHUU U BBIBOJIAX.

Onenka «2»:

JomyileHsl 1Be (M Oomnee) omMOKM B IJIaHE pElIeHHUs, B MOJ00OpPE XUMUYECKHX PEaKTUBOB H
o0opynoBaHus, B O0BSICHEHUH U BBIBOJIAX.

Onenka «1 »:

3a/1aya He pelleHa.

TunoBsble 3aga4u M0 TEME:
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Tumn 1. 3agaun Ha onpe/iesieHHe MacChl BElIIECTB B PacTBOpe

Kakyro mMaccy comu u 00beM BOJIBI HEOOXOUMO B3STh JUIS IPUTOTOBIICHUS:
- 501 0,5 %-noro pactBopa (otBet: 0,25 r, H20 - 49,75 mn);

- 601 1 %-noro pactBopa (otBet: 0,6 r, H20 - 59,4 mn);

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

- 401 0,4 %-noro pactBopa (otBet: 0,16 T, H20 - 39,84 mun);

- 801 0,2 %-nHoro pactBopa (otBet: 0,16 T, H20 - 79,84 mn);

- 90r pactBopa ¢ maccoBoii goiieit conm 0,001 (otset: 0,09 T, H20 - 89,91 Mmn);
- 60 r pactBOpa ¢ MaccoBoi nonei conu 0,002 (otet: 0,12 1);

- 50 r pactBOpa ¢ MaccoBoi nonei conu 0,05 (otset: 0,25 1);

- 70 T pactBOpa ¢ MaccoBoi goneit conu 0,01 (otBet: 0,7 1);

- 120 r 10 %-Horo pactBopa (oTBeT: 12 1);

- 90 r pactBOpa ¢ MaccoBoi goneit conu 0,06 (oTBet: 5,4 1);

- 150 r 2 %-nHoro pactBopa (OTBET: 3 T);

- 150 r pactBOpa ¢ maccoBoit poneit comu 0,004 (otBet: 0,6 1);

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

- 140 r pactBOpa ¢ maccoBoit gosneit conu 0,03 (otBet: 4,2 1);

Tun 2. 3axa4yu Ha onpeesieHHe MACChl BellleCTB, HEOOXOAMMOM JIA MOJIyYeHHUsl pacTBOpa
HY’KHOM KOHUEHTPauu

Kaxoit 06sem Bojabl Hamo nmpunuth K 0,5 T caxapa, utoObl osydnuTh 1 %-Helil pactBop? OTBET:
45,5 m;

Kakoii 00beM BobI HaJI0 MPUIUTH K 8 T COJIM, YTOOBI MOTY4IUTh 2 %-Hbll pacTBop? OTBET: 392
MIT;

Kakyro maccy conu Hano no6aButh k 200 M1 Boibl, 4TOOBI MOTyduTh 3 %-Hbli pacTBop? OTBET:
6,21,

Kakyro maccy conu Hano n1o6aButh K 120 M1 Boibl, yToOBI mostyduTh 1 %-Hblil pactBop? OTBET:
1,21 r;

Tun 3. 3agaum Ha onpeae/ieHMe MAaCCOBOI 1014 BellIeCTB B pacTBOpe

Cwmemanu 0,4 v comu u 200 mu Boabl. KakoBa MaccoBasi 10J1s1 COJIM B MOJIYYEHHOM pacTBOpE?
Otser: 0,002;

Cwmemanu 20 r caxapa u 250 miu Boasl. KakoBa MaccoBast 0Jid caxapa B IMOJy4€HHOM pacTBope?
Otset: 0,074;

Cwmemanu 5 r caxapa u 150 M BoJbl. KakoBa MaccoBasi J10J1s caxapa B MOJYYEHHOM pacTBOpeE?
Otser: 0,032;

Cmemamu 2 r conu u 140 M Boawl. KakoBa MaccoBasi J10Jisi COJIM B MOJYYEHHOM pacTBOpeE?
Otser: 0,014;

Cwmemanu 0,5 r comn u 300 ma Boael. KakoBa maccoBast 0Jig COJIM B MOJIy4YEHHOM pacTBope?
Otser: 0,00166;

Cwmemanu ruapokcu Hatpusi NaOH B konmyectBe 1 Mosab ¢ 1 1 Boasl. KakoBa maccoBas nosis
TUAPOKCHUIA HATpUs B orydeHHOM pactBope? Otsert: 0,038;

Cwmemanu mutpat Hatpust NaNO3 B kosmuectse 0,1 Momab ¢ 0,5 1 Boasl. KakoBa MaccoBas mosist
HUTpaTa HaTpus B nosryueHHOM pactBope? Otset: 0,0167;

Tun 4. 3agaun Ha onpeneeHHe NPOLEHTHOIO COACPKAHUS BEIECTB B PaCTBOpe

K 150 r 20 %-Horo pactBopa consHOW kuciaoTsl npuamin 200 ma Boabl. KakoBo nponeHTHOE
coJiepKaHKe COJISTHOM KMCIIOTBI BO BHOBB nostydeHHOM pactBope? Otset: 0,086 (8,6 %);

K 200 r 40 %-nHoro pactBopa cepHOil kucnoTsel npuwinian 80 mi Boabl. KakoBo mpoueHTHOE
coJiepKaHKe CEpHON KUCIIOTHI BO BHOBB NosTyueHHOM pactBope? OtBert: 0,286 (28,6 %);
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K 90 r 6 %-Horo pactBopa noapeHHoO# conu npuiuian 200 mur Bojel. KakoBo nporeHTHOe
coJiepaHue OBAPEHHOM COJIM BO BHOBB NoJiyueHHOM pactBope? Otset: 0,0186 (1,86 %);

K 140 r 15 %-noro pactBopa caxapa nommin 160 mit Boasl. KakoBo mpoleHTHOE coepKaHue
caxapa BO BHOBb nojydeHHoM pactBope? Oteet:0,07(7 %);

K 200 r 40 %-noro pactBopa ykcycHOM kuciaoTbl aoawin 300 mi Boabl. KakoBo mpoleHTHOE
CoJIepKaHue YKCYCHOM KUCJIOTHI BO BHOBB NosiyueHHOM pactBope? Otsert: 0,16 (16 %);

K 80 r 30 %-noro pactBopa mienoun goawiu 420 mut Boasl. KakoBo mponeHTHOE cojiep:KaHue
IeJI0YM BO BHOBB MostyueHHOM pactBope? Otsert: 0,048 (4,8 %);

K 120 r 1 %-noro pactBopa caxapa npubaBuiiu 4 T caxapa. KakoBo mpoOlLeHTHOE COAEpKaHUE
caxapa BO BHOBb noiy4deHHoM pactBope? Otet: 0,042 (4,2 %);

Tun 5. 3agauu ¢ ucnoJbL30BaHHEM NMOHATHS — PACTBOPUMOCTh

Kakyro Mmaccy cynbdata HaTpuss MOKHO NOJYYUTh HpU BblapuBaHuud SO0r HaCHIIIEHHOTO
pactBopa nipu t 350 C, ecnu ero pactBopumocTs 50 (Ha 100 r Boas1)? OtBeT: 16,7 1.5

CKoJpKO rpamMM BOJbI HEOOXOAUMO Ui pacTBopeHHst 30 T HUTpaTa CBUHIA, YTOOBI MOJIYYUIICS
HaceleHHbIH pacTBop npu t 600 C (pactBopumocts ero 105)? Otser: 28,57 r H20.;

Nmeercs 300 r HacwimenHoro npu t 150 C pactBopa HuTpara kanus. CKOJIbKO IpaMM HUTpaTa
KaJIus 37I6Ch COJIEPIKUTCS, €CJIM €ro pacTBOpUMOCTh 25?7 OTBeT: 60 T.;

B 300 r naceimensnoro npu t 550 C cynbdarta maraus coaepxurcs 100 r cynbdara maraus.
Onpenenutsb ero pacTBOPUMOCTh (ko3 dunneHT pactBopuMocTH). OtBeT: 50 1.;

B 200 r pactBopa KCIO3 mpu t 300 C comepxkurcs 20 v KCIO3. byner nu ero pactBop
HaCHIIEHHBIM, eci ero pactBopuMocTh TipH t 300 C — paBua 10? OTBeT: OyAeT HACHIIIEHHBIM;
B 100 r Bogst mpu t 600 C pactBopsiercs 110 r HuTpaTa Kamus, 00pa3ys HACHIIIIEHHBINH PacTBOD.
KakxoBa maccoBast mosist HUTparta Kanus B TakoMm pactBope? Otsert: 0,524 (52,4 %);

Kakas macca xnopuaa 6apusi BeIKpUCTaJIM3yeTcsl pu BbinapuBaHud u3 300 © HACHIIIEHHOTO
npu t 900 C pacTtBopa, eciu ero pactBopumocts 55?7 Oteet: 106,45 1.;

Tun 6. 3axauyu Ha onpee/ieHNe MPOUEHTHOI0 COIEPKAHUSA UM MACCOBOI /1011 BellleCTB B
pacTBope, NOJY4eHHOM NPH CMEeIIMBAHUM PACTBOPOB Pa3HOH KOHIEHTPAIIUH

Cwmemranmu 140 1 0,5 %-Horo pactBopa cossiHoi KucaoTsl ¢ 200 r 3 %-HOro pactBopa COJISTHOM
KUCI0Thl. KakoBO MPOLIEHTHOE CO/Iep KaHKe COJISTHOM KUCIOTHI BO BHOBb MOJIy4EHHOM pacTBope?
Otger: 0,0197 (1,97 %);

Cmemamu 50 T 5 %-Horo pactBopa cepHodl Kuciotbel ¢ 80 r 20 %-HOro pactBopa CepHOU
KUCIoThl. KakoBO MpOIIEHTHOE COJIep:KaHre CEPHOM KUCIOTH BO BHOBb MOJY4YEHHOM PacTBOpeE?
Otgert: 0,142 (14,2 %);

Cwmemamu 70 T 10 %-Horo pactBopa a30THON KUCHOTHI ¢ 80 r 25 %-HOro pacrBopa a3oTHOU
KUCIoThl. KakoBO MpOILIEHTHOE COJIepyKaHUE a30THOM KUCIOTHI BO BHOBb MOJIYYEHHOM pacTBOpe?
Otgert: 0,18 (18 %);

Cwmewmanmu 60 r 2 %-Horo pactBopa noBapeHHOU conu ¢ 80 r 4 %-HOro pactsopa NoBapeHHOU
conu. KakoBo mpolleHTHOE cojep:KaHHe MOBApPEHHOM COJM BO BHOBH HMOJYYEHHOM pacTBope?
Otger: 0,00314 (3,14 %);

Cmemamu 20 r 0,5 %-HOoro pactBopa caxapa ¢ 20 r 1 %-Horo pacrBopa caxapa. Kakosa
MaccoBasi 10l caxapa Bo BHOBb nosryueHHOM pactBope? Otset: 0,0075 (0,75 %);

KakoBa maccoBas 10711 HUTpaTa Kajiusi B pacTBOpE, MOIydeHHOM mocie cMmemuBanus 90 v 2 %-
Horo pactBopa u 110 r 5 %-Horo pacTBopa HUTpaTa Kanusl.

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

Tun 7. 3aga4n HA MOJISIPHYI0 KOHLIICHTPALHMIO

Onpenennute MOJSAPHYH0 KOHLEHTPALMIO pacTBOpAa CEPHOM KHUCIOTHI, IOJIY4YEHHOIO IIpU
cMemuBanuy 25 M 10-MosIpHOTO pacTBOpa CEpHOM KUCIOTHI U 225 M BoAsl. OTBET: 1 MOJIB;
Onpenennuts MOJSPHYIO KOHLEHTpauuto 73,8 %-HOro pactBopa CEpHOM KHCIIOTBHI, IUIOTHOCTH
kotoporo 1,655 r/mn. Otset: 12,46 Monb/11.;

Onpenennuts MOJIIPHYIO KOHLEHTpauuoo 56,68 %-HOro pactBopa a30THON KUCJIOTHI, IUIOTHOCTh
KoToporo pasHa 1,356 r/min. OtBet: 12,2 Mob/11.;

29



OrnpenenuTs MOJISIpHYIO KOHIEHTpanuio 18 %-HOro pacTBopa COJISHOW KHUCIOTHI, MJIOTHOCTh
koToporo pasHa 1,089 r/miu. OtBet: 5,37 MoJB/11.;
Kakoii 06sem 36,5 %-Horo pactBopa coJisHOM KucnoThl (Tur. 1,18 r/Mi1) HE0OXOMMO B3SITH JJIst
npurotoBienus 1000 mi 0,1 monsipHoro pactsopa? Otset: 8,47 mu;
Beruncnure monsipayro koHIeHTpaiuto 10 %-Horo pactBopa cepHoit kuciotsl (1. 1,07 r/mn).
Orser: 1,09 Moib;
Onpenenuth MaccoByrO J0JII0 a30THOW KHUCIOTHI B 4,97 MOJISIpHOM €€ pacTBOpE, IUIOTHOCTb
kotoporo 1,16 r/miu. Oteet: 27 %;
Berurcnute MOJSIpHYIO KOHIGHTparuio 16 %-Horo pactBopa cyiabdarta memu I, mIoTHOCTBIO
1,18 r/mi. Otser: 1,18 Monbp/m1.;
Tun 8. 3agaun HA JIEKTPOJIUTHYECKYIO THCCOLUAIUIO
Kakue n3 cienyromux >KMAKOCTEN MPOBOIAT NIEKTPUYECKUN TOK: STUJIOBBIM CIUPT, BOJHBIN
pacTBOP TIIFOKO3BI, BOJHBIN PAacTBOP THAPOKCHUIA HATPHSI, PACTBOP KHUCIOPOJA B BOJE, BOIHBIN
pacTBop KapOboHaTa HATPHs, paciiaB TUApPokcuaa Kanusi? OTBET 0ObSICHUTE.
CocraBbTe ypaBHeHHs aucconuanuu cieayrmux saekrponutoB: KOH, AI(NO3)s;. KiPOu,
NiSO4, HNO3, Ca(OH)z, F6C13, NaHPO4, (PbOH)NO3, (NH4)2CO3, HCOONa.
CocraBbTe ypaBHEHHMsI NHCCOLMALMKM BEIMIECTB (B BO3MOXHBIX ciydasx): NaOH, ZnO, H,S,
AI(OH)3, BaSi03, Cu(NO3)2, CH3OH, FePO4, A1C13, CaSO4, CH3COOH, SlOz
Haiigure B cripaBOYHWKE 3HAYEHUS] KOHCTAHT AJICKTPOJIUTHICCKOU JTUCCOIUAITUIH JIJIST KUCIIOT U
onpezenute, kakas u3 Hux cuipHee: a) HoCO3; unmn HaS; 6) HNO, unu CH3COOH; B) HCIO nnun
HIO.
CocTaBbTe MOJICKYJISIPHBIC U MOHHBIC YPAaBHEHUS PEAKIIHMI MEXKTy BEIIICCTBAMM:
Omnpenennre BO3MOKHOCTh MPOTEKAHUS peaknuid oOMeHa MEXIy BOJHBIMH pPacTBOpPaMH
BEIIIECTB:

a) cynb(ara Kajus U TUAPOKCHIa Oapws;

0) kapOoHaTa HATPHS M XJIOPUA KaJIbIIUs,

B) Hutpata meau(Il) u cynmedara xeneza(Il);

T') TUAPOKCH/IA HATPUS U CEPHOI KUCIIOTHI;

1) cynb(hUTa KA U a30THOU KUCIIOTHI;

€) HUTpaTa aJIOMUHUS U XJIOPUJIA KaJIHsl.
CocTaBbTe ypaBHEHHUS BO3MOXKHBIX PEAKIIMIA B MOJIEKYISIPHOM, MOJHON M COKPAIIEHHOW HOHHBIX
dhopmax.

Kpurepun oueHku yMeHHi pemiaTh pacyeTHbIE 3a1a4u

Onenka «5»:

B JIOTHYECKOM PAaCCYyKJIEHWHW M PEIICHWH HEeT OImHOO0K, 3aJava pelieHa pardoHaIbHBIM
CIIOCO0OM.

Onenka «4»:

B JIOTMYECKOM PACCY)KIEHUM W PEIICHWHM HET CYIIECTBEHHBIX OMIMOOK, HO 3ajaya pelleHa
HEpalMOHAIBHBIM CIIOCOO0M MU JAOMYIIEHO He OoJiee IBYX HECYIIECTBEHHBIX OTUOO0K.

Onenka «3»:

B JIOTUYECKOM PACCYKJICHUU HET CYIIECTBEHHBIX OIIMOOK, HO TOMYIIEHA CYIIECTBEHHAs OIINOKa
B MaTeMaTHYECKUX pacyeTax.

Onenka «2»:

UMEIOTCS CYIIECTBEHHBIE OMUOKN B JIOTHUECKOM PACCYXJICHUH U B PEIICHUU.

Onenka «1»:

OTCYTCTBHE OTBETA Ha 3aJ]aHHeE.

DoHJ TECTOBBIX 3aJaHUMH VI TEKYLIEro KOHTPOJ/Is 3HAHUH 110 TeMe:

Buvibepume ooun npasunvnvix éapuanm:
CooTHecuTe c1oco0bl BhIPAKeHHsI KOHIEHTPAUMI U eIMHUIbI H3MePEeHUs KOHIEHTPALMA
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1. MmosisipHas 4. % (25%)

2. MOJISITbHAS 3. MoJb 3KB/J1 (25%)

3. SKBUBAJICHTHAs 2. MOJIb/Kr(25%)

4. mpoleHTHAs 1. Mo/ (25%)
/M

IIponeHTHAS KOHIEHTPALUA — 3TO:
Macca BeliecTBa B 1 Mi1 pactBopa
MOJIb BEIIECTBA B | KI' pacTBOPUTEIS
MOJIb BElIecTBa B 1 IUTpe pacTBopa
+macca BeniectBa B 100 T pactBopa

MoJisipHasi KOHIEHTPAIHUA — 3TO:
Macca BeliecTa B 1 Mi1 pactBopa
MOJIb BEIIECTBA B | KT pacTBOpHUTEINS
+ Mok BemecTBa B 1 1uTpe pactBopa
Macca Bemecta B 100 r pacTtBopa

CKo0JIbKO rPAaMMOB PACTBOPEHHOI'0 BelecTBa coAeps:kuTcsi B S0 r pacTBopa ¢ MaccoBoi
noJieii (B-Ba) = 10%?

10r

20r

+5r

40r

CKo0JbKO0 MoJIeil PACTBOPEHHOI0 BelIeCTBA COAEPKUTCHA B 1 J1 JeuMOJISIPHOT0 pacTBopa?
0,2MoI1B

ImMomB

+ 0,1momn

0,01momn

Kakue u3 clIeqyIoIuX 3J1eKTPOJIUTOB IPH JUccoHanuu oopasyromux uonsl H" u OH
OTHOBPEMEHHO?

Ca(OH),

KOH

H3PO,4

+AI(OH)3

Kaxue 371eKTpoMThI IBJISIIOTCS CUJIbHBIMH?
+HCI1

H,CO;

H,S

H;PO,

Cxo1bK0 HOHOB 00pa3yercsi npu Aucconuanuu mosaexy.abl (NH4)2S04?
2

6

+3

4

31




Kakmue 3/1eKTpPOJIMTHI B MOHHOM YPABHEHHMH CJIeYIOIIel peakunu 3aucbIBalOTCA B BUj1e
HOHOB:

CaCOs3

+HI

CaSz

CO,

Kakmue BemecTBa 00pa3yioT Npu J1MCCOIUANUN HOHBI Mn**?
KMI]O4

+MIIC12

Na,MnO,4

MHOQ

Kaxkue 3/1eKTpo/MTBI 00pa3yloT NpH AMccouuanuu Xaopua-uonst CI'?
KCIO;

+HCI

Ca(CIO),

HCIO

Kakue u3 cieayrommx 3J1eKTPOJIMTOB ABJISIOTCHA CJIa0bIMu?
H,SO,

NaCl

AI(NO3)3

+H;PO4

Kakue BemecTBa B MOHHOM YPaBHEHHMH CJIeAYIONIEH peaKl UM 3allUCbIBAKOTCHA B BU/IE
MOJIEKY.JI:

+H,S

Pb(NO:3),

NaCl

HNO;

Yemy paBHO HOHHOE NIpOU3BeieHHe BOABI (t = 25°C)?
1012

10710

+10™

10”

Yemy pasen pH pacrBopa, eciin [H+]=10" moun/a?
8

12

+5

9

Kakmue u3 ciaexyommx coJieii He MOJABEPrawTCs rUAPOIN3y?
PbNO;

+KNO3

AL>(SO4)3

Pb,CO;3

PacTBOpBI, KAKHX JJIEKTPOJINTOB XapaKTepu3ywTcs 3HaveHusimu pH > 7?
+Na2CO3
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C&CIQ
AI(NOs3);
B aCIz

IIpu xakux 3HaveHusix pH ¢genondraienH okpammBaercss B MAJINHOBBIN nBeT?
+12

4

7

5

Kakyro okpacky npuodperaer JJakMyc B HeHTpaJIbHOI cpeae?
MaJIMHOBYIO

CHHIOIO

KpPacHYIO

+duoneropyro

le/l B3aI/IMOI[eﬁCTBP[I/[, KaKHuX IBYX B€IIECCTB, IPOUCXOAUT peaKIusd HeﬁTpaJ]H:%aHHH?
NaCI+AgNO;

BaCIz+H20

+NaOH+HNO;

BaCIz+HQSO4

19 mua 11 %-ro pacreopa KOH (p = 1,01 r/cm’) cMemmann
¢ 200 mu1 Boabl. PaccunTaiiTe MOJISIPHYIO 10110 NOJIy4€HHOI0 pacTBoOpa.
0,0029;

+0,0031;
0,0034;
0,0028
Tabnuua 4
MeToauka npoBegeHHs1 KOHTPOJIsI
[TapameTpsl METOIUKH 3HaueHue napameTpa
[Ipenen 1IMTENBLHOCTH BCETO KOHTPOJIA 15 munyt
[TocnenoBarenbHOCTh BBIOOpPA BOITPOCOB Ciyyaiinas
[Ipennaraemoe KOJUYECTBO BOIIPOCOB 5

Kpurepuu oneHku:

-5 0anjI0B BBICTABISETCA CTYAEHTY, KOTOPBIA NPaBUJIBHO BBINOJHSAET 5 TECTOBBIX
3aJaHul;

- 4 Das1a BBICTABJISIETCS CTYJIEHTY, €CJIA MPABWIBHO PEIICHO 4 TECTOBBIX 3a/1aHMUSL.

- 3 0as11a BBICTABJISETCS CTYJEHTY, €CJIM MPABWIBHO PEIICHO 3 TECTOBBIX 3a/1aHUS

CamocrosiTesbHast padora
(JomamHee 3a1aHue)

§15, ynp. 1-12
§16, ynp. 1-12

Bomnpocsl 111 caMmonpoBepKH
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1. UYrto Ha3bIBaeTCs MPOLECCOM 3JIEKTPOJIUTHUUECKON JMCCOLMAIMM, KaKhe BEILECTBa
Ha3bIBAIOTCA JICKTPOJIUTAMU?

2. Kakue w3 mpHWBEACHHBIX BelIeCTB He sBIstOTCs anekrposmramu: LiOH; CH3COOH;S02;
NH4C1; H2S?

3. Kakoll M3 IpHUBEAECHHBIX KaTMOHOB XapaKTEPEH Ul JUcCOLMaluU OcHOBHOW comm: OH”;
Cu2+; CuOH+; HC03”; H+?

4. Kakoil M3 NPHBEICHHBIX 3JEKTPOJUTOB OTHOCUTCS K amdpotep- HbiM: NaOH; Mg(OH)2;
Fe(OH)3; A1(OH)3?

5. Kakue nonsl 00pasyroTcs npu nucconuanuu rugpokcua xpoma (I11) B kucnoii cpene: Cr3+;
H+; OH';CHO33-?

6. B HanpaBineHuMM 00pa3oBaHUsl KaKWX BEIECTB MPOTEKAIOT peaklud oOMEHa B pacTBOpax
AJeKTpouTa?

7. Kakast 3 MpuUBEICHHBIX PEaKIUIA HE TPOTEKAET:

BaC12+K2S04 ->BaS04 + KCl;

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

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

8. Kakast U3 npuBeeHHBIX peaklni SBISETCS peakluel HeTpanu3aiuu:

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

(NH4)2S +H2S04 = (NH4)2S04 + H2S;

HNO3 + NH40H = NH4NO03 + H20.

9. HanumuTe ypaBHEHHE peaklMd B MOJIEKYJISPHONM M HMOHHOM (opmax Mexay KapOoHATOM
KaJIbIUS U COJISTHOM KHUCIIOTOM.

10. YUTo Ha3bIBa€TCA rUIPOIA3OM COJIU?

11. Kakue u3 npuBeIECHHBIX COJIEH HE THAPOTU3YIOTCS:

KI, Na2§, FeCl3, BaC12?

12. Yto cnegyer HamucaTh B MPaBOM YacTU COKPALIEHHOTO WOHHOTO YpPaBHEHUS THIPOJIM3a
nutpata meau (I1) mo mepBoit cTynenu:

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

13. PacTBOp Kakoi U3 MpUBEICHHBIX cojiel umeeT pH > 7:

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

14. Kakasi 3 mpuBEICHHBIX COJIEH MOJTHOCTHIO THIPOJIU3YETCS:

CHjCOONa, KCN, Cr2S3, Na2S04?

15. Yto Ha3bIBaeTCs CTENEHBIO THAPOJIN3a COJIM U OT KaKUX (aKTOPOB OHA 3aBUCUT?

16. Kakue 13 npuBeACHHBIX COJIEH THIPOIU3YIOTCS CTYIIEHYATO:

KCN, MgCl2, Na2S, NH4C1?

17. Kakne nmpoAyKThl MOJYYarOTCsA MPU THAPOIU3E XJIOpULA AJIOMUHUA 10 MEPBON CTYIECHHU:
HC1, A1(OH)3, A10HC12, A1(OH)2C1?

18. Hannmure ypaBHeHHE peakiuu TuapoJm3a Hurpata meau (M).

19. PacnipenenuTe cou B Ta0NHIIE B 3aBUCUMOCTH OT CHJIBI KUCJIOTHI M OCHOBAHMSI, IPOTYKTOM
B3aMMOJICICTBUS KOTOPBIX OHH SBJISIOTCS:

CuiipHOE OCHOBAaHUE CuipHOE OCHOBaHUE Cnaboe ocHOBaHHE U Cnaboe ocHOBaHHE U
U CUJIbHAs KHMCJIOTa U ci1adast KUCIoTa CHJIbHAas KHCJIOTa ciabast KUCa0Ta

KQS, NaNO3, K2C03, A1C13, Pb(NO3)2, Ca(NO3)2, BaClz, K3PO4, BaIz, ZHSO4, (NH4)2CO3,
(NH4)2S, CSBI’, CH3COONa, Ba(NO3)2, FCC13, KNOz, Na2803, KI, Ba(N02)2, Rb2C03, KNO3,
Na2$O4, Na3P04, NaZSiO;;, ZI’I(NO3)2, KCN, Hg(NO3)2, CUCIQ,(CH3COO)2Pb, SIlClz, NaBr,

NH4BI‘, FCSO4, CI'(NO3)3, MH(NO3)2, CS3PO4, NH4CN, COI2, FCCO3
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Tema 1.5 Xumnueckue peakuuu
Koutposanpyembie KOMIOHeHTHI: 31 ; 325 By; Bs, JIPo 4, JIPo 5, JIPo 7, JIPo 9, JIPo 12

KonTposiupyemble 3HaHMA: TIOHSATHS: XHMMHUYECKas peakuus, Kiaccupukanus
XMUMUYECKUX PEaKIHid, TersioTa oOpa30BaHUS COCIUHEHHS, TEIUIOBOW 3(PdeKkT XuMudeckoi
peaKknuu, DSHTPOMUS, XUMHYeCKas KHHEeTHKa. CKOpOCTh pEakluu, TOMOTEHHAs peaKiys,
TeTepOreHHasl pPeaklus, PHEPrusl aKTUBAIMU, TeMIIEpaTypHbIH Kod(dduuuent peaknuu, 3akoH
JEWCTBYIOLINX MAcC, KaTaln3, KaTan3aTopbl, XAMHYECKOE PaBHOBECHE, KOHCTAHTA PABHOBECHS
[Ipunnun Jle Hlatense.

YMeHHUSI: -IPOBOIUTH PACUETHI TI0 XUMUYECKUM (OpMyJiaM B YPaBHEHUSIM PEaKLINi;

-OCYIIECTBIISATh CaMOCTOSTENBHBIM MOUCK XMUMUYECKOH HH(OpMAIMH C HCIOJIb30BaHHEM
pa3IMYHbIX HCTOYHHUKOB (CIPAaBOYHBIX, HAYYHBIX W HAyYHO-NOMYJSIPHBIX W3JIaHUH,
KOMIIBIOTEPHBIX 0a3 JaHHBIX, pecypcoB HHTepHeTa); HCHOJIb30BATh KOMIIbIOTEPHBIE
TEXHOJIOTHH 11 00pabOTKHU U Mepefadyu XMMUUEeCKOH HHPOpMaliY, U €€ MPEICTaBICHHs B
pa3auyuHbIX (opMax;

-UCIIOJIB30BATh HpI/IO6peTeHHI)I€ S3HAHUA W YMCHHUA B HpﬁKTH‘-ICCKOfI JACATCIIBHOCTU U
HOBCGI[HGBHOI\/’I KHU3HU: [OJI1 ITIOHUMAaHUus rJ100aJIbHBIX HpO6J’I€M, CTOAIIUX TCPEO
YCIIOBCUCCTBOM: OKOJOTHUYCCKUX, DHCPIrCTUYCCKUX U CBIPbCBBIX; 0OBACHEHUS XUMHUYECKUX
SBJIEHUH, TPOUCXOSIINX B IPUPOJE, ObITY U HAa MPOU3BOJCTBE; SKOJIOTHUYECKH IPAMOTHOTO
MOBEACHUSA B OKPYKAIOIIEH CPEIE;

Bonpocsl qus onpoca
1. Knaccuduxanuss XuMHUeCKUX peakiuii B OpraHnyeckoil u Heopranuueckor xumuu. [lonarue
0 XUMHYECKOH peakiuu. Peakunu, uaymue 6e3 n3MeHeHuUs! KaYeCTBEHHOT'O COCTaBa
2. Ckopocth xumuyeckux peakiui. I[lonstue o ckopoctn peakuuil. CKOpOCTh TOMO- U
reTepOreHHOMN peaklu. JHEPrus aKTUBAIUU.
3. @aKkTOphI, BIUAIONIME HA CKOPOCTh XUMHYECKOW peakuuu. [Ipupona pearupyrommx BemecTs.
Temmneparypa (3akon Bant-T'odda).
4. @akTOophbl, BAUAIOUIME HA CKOPOCTh XUMUYECKOU peakiuu. Konnentpanusi.
5. KaranuzaTopsl ¥ KaTalau3: TOMO- U T€TEPOTrCHHbIN, UX MEXaHU3MBbI.
6. 3aBUCHUMOCTb CKOPOCTH PEAKIMI OT IOBEPXHOCTU CONPUKOCHOBEHHS PEArNPYIOIINX BEIECTB.
7. O6paTUMOCTh XMMHUYECKUX PEaKlnii BEUIECTB: aJUIOTPOIU3ALNS U U30MEPU3ALIUSL
8. Peakuuu, uaymue ¢ "3MEHEHUEM COCTABa BEIIECTB: [0 YUCILY U XapaKTEPy pearupyronux u
00pa3yromuxcs BeecTB (Pa3ioKeHUs, COSTUHEHUS, 3aMEIIICHH, 0OMEHA);
9. Peakuuu, uaymue ¢ U3MEHEHUEM COCTaBa BEIIECTB: MO0 U3MEHEHHUIO CTEIEHEW OKUCICHUS
AJIEMEHTOB (OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE U HE OKHUCIUTEIbHO-BOCCTAHOBHUTEILHBIC
peaKIum);
10. Peakiuu, uaympe ¢ U3MEHEHHEM COCTaBa BEIIECTB: MO TerioBoMy 3¢hdekry (3k30- u
SHI0TEPMHUUYECKUE);
11. Peakiuu, uayniye ¢ U3MEHEHHEM COCTaBa BEIECTB: 10 (haze (TOMO- U FeTepOTEeHHBIE);
12. Peakuuu, maymue ¢ U3MEHEHHEM COCTaBa BEIECTB: MO HampaBleHUIO (oOpaTHMble H
HEOOpaTUMBIC);
13 Peakuuu, uaymue C HW3MEHEHHEM COCTaBa BEUIECTB: IO HCIOJb30BAHUIO KaTalM3aTopa
(KaTanmuTUYEeCKHe U HeKaTaJTUTHUECKUe);
14. Peakiuu, uaymuye C HM3MEHEHHEM COCTaBa BEIIECTB: IO MEXaHU3My (paauKalbHBIE,
MOJIEKYJISIPHBIE U HOHHBIE).
15. BeposATHOCTh NIPOTEKAHUS XUMUUECKUX Peakluil. BHyTpeHHsq sHEprus, SHTANbIU.

16. TeroBoii >3pPeKT XUMUUIECKUX peakiuid. TepMOXUMHUYECKHE YpaBHEHHUS.
17. CranpapTHas SHTaIbOMS peakuuil u oOpa3oBaHus BemiecTB. 3akoH M. I'ecca u ero

CICACTBUA. 3HTp0HI/I}I.
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18. Xwumumueckoe paBHoBecue. lloHATHE O XHMMHMUYECKOM paBHOBeCHU. PaBHOBECHbIE
KOHIICHTPALIAH.

19. JIuHaMUYHOCTb XUMHUUYECKOTO paBHOBecUs. DaKTOPHI, BIUSIOLUINE HA CMELICHUE PAaBHOBECHSL:
KOHLIEHTpauus, AaBjieHue, reMieparypa (npunuui Jle [llartense).

Kpurtepuu onenkn odue A1 yCTHOT0 OTBeTa
Ouenka «5»:

* OTBET IOJIHBIA U TPAaBUJIbHBIA HA OCHOBAHUH M3yYEHHBIX TEOPUH;

* MaTepHAIl U3JI0KEH B ONPEICICHHON JJOTUYECKOM NIOCIIEI0BATEIbHOCTH, JIUTEPATYPHBIM
SI3BIKOM;;

* OTBET CAMOCTOSITEIIbHBIM.

Ounenka «4»:

* OTBET IOJIHBIA U IIPaBUJIbHBIN HA OCHOBAHUH N3YYEHHBIX TEOPH;

* MaTepuall M3J0KEH B ONIPEIEICHHOM JIOIMYEeCKOM IOCIIEIOBATEIbHOCTH, IIPU ITOM
JIOTIYILIEHbl JIBE-TPH HECYILECTBEHHbIE OIIMOKM, WCIPABJICHHbIE 10 TPeOOBaHUIO
YUHTEIA.

Ouenka «3»:

* OTBET MOJHBIN, HO MPU 3TOM JOMYIIEHa CYIIECTBEHHAasl OIINOKa MM OTBET HEIMOJIHBIM,

HECBSI3HBIN.
Ounenka «2»:

* IIpU OTBETE OOHAPYKEHO HETOHMMAHHUE YYallUMCS OCHOBHOIO COJAEp:KaHHs yueOHOTO
MaTrepuanga WIH JOMYIIEHbl CYIIECTBEHHbIE OMIMOKMU, KOTOPbIE YyJalllUHCS HE MOXKET
WCIIPABUTH IPY HABOAIIUX BOIIPOCAX YUUTENS.

Ouenka «1»:
* OTCYTCTBHUE OTBETA.

Tunosbie 3a1a49u
1. Koncranrta ckopoctu peakiuu A + 2B «» 3C pasna 0,8. HauajibHbI€ KOHIIEHTpPAllUM BEILIECTB
A u B paBsbl cootBeTcTBeHHO 2,0 M 1 3,0 M. Briuncinure CKOpOCTh peaKIUM B HAYAJIbHBIN
MOMEHT M KOTJia KOHIIEHTpalus Beniectsa B crana pasnoii 0,6 M.
2. Koncranta ckopoctu peakuuu 2 A + B < 2C pasna 0,6. HauanbHble KOHIIEHTPALIMK BEILIECTB
A u B paBsbl cootBeTcTBeHHO 0,4 M 1 0,5 M. Bpiunciure CKOpOCTh peaklMM B Ha4YaJIbHBIN
MOMEHT U B MOMEHT, KOTJ]a KOHIIEHTpalus BeniectBa A ymeHbmutes Ha 0,2 M.
3. Yepes 10 munyt nocne Havana peakiuu 3 A + B < 2 C konnentpanuu Bemects A, B u C
coctaBmin cootBerctBeHHO 0,3 M, 0,1 M u 0,04 M. Koncranra ckopoctu peakuuu pasHa 0,5.
BrruucianTe CKOPOCTh peakiiy B Ha4adbHBIH MOMEHT 1 uepe3 10 MUHYT Iocie Havaja peakiuu.
4. KoHCTaHTa CKOPOCTH PEaKIMy pa3jiokeHus okcuja azorta (I) Ha a30T u kuciIopos paBHA S5 X
10 * . Wcxomuas KoHLeHTpauus okcuaa azota (I) pasHa 4,0 M. Beruuciaute HauanbHYIO
CKOPOCTh PEAKIIUU U €€ CKOPOCTh, Kora pazioxurcs 40% okcunaa azora (I).
5. B romorennoi cucrteme A + 2 B <> C paBHOBecHbIE KOHIIeHTpauuu BeiiectB A, B u C paBHbI
coorBerctBeHHO 0,05 M, 0,10 M u 0,20 M. Bbruucinure KOHCTaHTY pPaBHOBECHUS U MCXOJHBIE
KOHIICHTpAIMU BelecTB A u B.
6. KoncranTta paBHOBecHUs MPU CUHTE3€ aMMHaKa U3 a30Ta U Bogopoaa, paBHa 0,1. PaBHoBecHBIe
KOHIIEHTPALlMU BOJIOPOJa M aMMUaka paBHbl cooTBeTcTBeHHO 0,6 M m 0,2 M. Bpruucnure
HavyaJlbHYIO U PABHOBECHYIO KOHIIEHTPAIIMH a30Ta.
7. Konnenrpamnuu okcuaa cepbl (IV) u xucnopoga A0 peakuuu ObUTHM COOTBETCTBEHHO PaBHBI
0,03 M u 0,015 M. IIpu paBHOBecun KoHIeHTpaus okcuaa cepsl (IV) crama pasnoit 0,01 M.
Brerunicnute paBHOBECHbIE KOHIIGHTpAallMHM Kuciaoponaa, okcuaa cepsl (VI) u  koHCTaHTy
paBHOBecHs: SO, +O, < SO3
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8. PaBHOBecue mpouecca paznoxkenust okcuaa azora (IV) ma oxcupg azora (II) u kucnopon
YCTaHOBUJIOCH TP KOHIIEHTpanuax okcuaa azota (IV), okcuna azora (II) u kucnopoa, paBHbIX
cootBerctBeHHO 0,08 M, 0,02 M u 0,01 M. Bbluncinuth KOHCTaHTY paBHOBECHSI U HayaJlbHbIC
KOHIICHTPALIUU UCXOIHBIX BEIIECTB.
9. Koncranra paBHOBecusi romoreHHoi cucrembl AB < A + B pasna 0,06. PaBHoBecHas
KoHLeHTpauus BemecTtBa A pasHa 0,03 M. HaiiTu HayaibHyr0 KOHLIEHTpauuio BeuiecrBa AB.
Kaxkast moJist 3T0T0 BellecTBa pasiokuiaach K MOMEHTY YCTAaHOBJICHUSI paBHOBECHs?
10. PaBHOBecue B cucteme A + B < 2 AB ycTaHOBWJIOCH IPU KOHILIEHTpaIUsAX BelecTs A, B u
AB, paBubIx cootrBeTcTBeHHO, 0,04 M, 0,02 M 1 0,06 M. Beruncinure KOHCTaHTY paBHOBECHS U
HavyaJbHbIE KOHIICHTPALIUU UCXOIHBIX BEIIECTB.
11. B romorenHoii cucreme A + B <> 2C paBHOBecHbIE KOHILIEHTpaluu BemecTs A, B u C paBHbl
cootBercTBeHHO 0,12 M, 0,12 M u 0,06 M. Boluucianre KOHCTaHTY paBHOBECHS M HaYaJIbHbBIC
KOHIIEHTpalXH BemecTs A u B.
Kputepuu ouenku od1me 1Jis yMeHHs peliaTh pacyeTHbIe 3aa4M 110 BCeM TeMaM
AUCHMILINHBI.
5 6as10B:
BJIQJICHUEM KYJIbTYpPOU MBIIUICHUS; CIIOCOOHOCTHIO K OOOOIIEHUIO, aHAN3y, KPUTUUECKOMY
OCMBICIICHUIO, CHUCTEMAaTHU3aIlii, IOCTAHOBKE IeJe W BBIOOPY NyTeM WX [IOCTHUXKEHUSA, B
JIOTUYECKOM PACCYKJICHUU U PEIICHUH HET OIIMOO0K, 3a/1aua PelieHa parioOHaAIBHBIM CITIOCOO0M.
4 6anaa:
B JIOTHYECKOM PACCYKJIEHWH W PEIICHHH HET CYIIECTBEHHBIX OMMOOK, HO 3ajada perieHa
HEpaIrMoOHAIBHBIM CIIOCOOOM WJIH JIOMYIIIEHO HEe 0oJiee IBYX HECYIIECTBEHHBIX OMMOOK.
3 dasa:
B JIOTHUECKOM PACCYKJIEHUU HET CYIIECTBEHHBIX OMMOOK, HO JIOMYIIEeHA CYIeCTBEHHAs
2 dasna:
HMMEIOTCS CYIIIECTBEHHBIC OITMOKHU B JIOTHYECKOM PACCY)KICHUH U B PEIICHUU.
1 6ana:
OTCYTCTBHE OTBETA Ha 3aJIaHUE.

CamocrosiTesibHasi padoTa
(JdomalHee 3a7aHue)
§11, ynp. 1-7
§12, ynp. 1-8
§13, ynp. 1-10
§11, ynp. 1-8

@oH/1 TECTOBBIX 3aJaHUIH /15l TEKYIIEr0 KOHTPOJISA 3HAHU 10 TeMe:

Buvibepume 00un npasuivuvix éapuarnm:

CTaHgapTHBIM COCTOSIHHEM BelleCTBA SIBJISIETCS:

pacTBopeHHOe BeulecTBO ¢ KoHIeHTpanueil 1 mons/ 1 mpu 0° C u 1 atm.
yucroe BemiectBo mpu 0°C u 1 atm

pacTBOpEHHOE BEUIECTBO ¢ KOHIIEHTparuei 1 Mons/ KT npu

25°Cul arm

+uuncroe BemectBo pu 25 ° Cu 1 atm

Pa3HocTter cymMMm JHTaabnuii 00pa3’oBaHWsl NPOAYKTOB PpPeAKNHMH M CYMM DJHTAJIBIHH
0o0pa3oBaHUsi MCXOJHBIX BeIIECTB € YYETOM CTEeXHMOMETPHYECKHX KOI(P(PHUHMEHTOB B
YPAaBHEHUHM XMMHUYECKOH peaKkuu NpU p = const, HA3bIBAETCHA:

BHYTPEHHEHN SHEPrUEH CUCTEMBI
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SHTAJBIIMEH Pa3NIOKEHHS BEIIECTBA
+TernoBbIM 3(PPEeKTOM XUMHUECKON PeaKkuu
M3MEHEHHEM PHTAIBIINN XUMUYECKOHN peaKkuuu

CucremMa Ha3bIBaeTCa TOMOT€HHOM, €CJIN:

BCE€ BEIIECTBA HAXOJATCS B OJMHAKOBOM arperaTHOM COCTOSHUU;

BCE€ BEIIECTBA HAXOATCS B PA3JIMYHBIX arperaTHBIX COCTOSIHUSIX;

OHA COCTOUT U3 YaCTHI[ PA3JIMYHBIX BEIIECTB, PA3JIMNUYHOTO

arperaTHOTO COCTOSIHHS, PABHOMEPHO PaCIpeACICHHBIX OTHOCUTEIBLHO IPYT APYTa;

+0Ha OJTHOPOIHA BO BCEX CBOMX TOUYKAX MO XUMUUYECKOMY COCTaBY M CBOMCTBAM U HE COJICPIKUT
TPaHMIIBI pa3jena

J1s1 kakux npoueccoB u3MeHeHue 3Heprun I'ndoca Oyaer orpunarenasHo npu 260 K u
HOPMAJIbLHOM aTMOC()EPHOM JaBJICHUH

TastHUA JIbAA

IJIABJICHHUS XKelle3a

+KpHUCTAIN3aLH BOIbI

KHUIIEHUS BOJIBI

3aBHCHMOCTH CKOPOCTH XHMHYECKOI peaKuy 0T KOHIEHTPAIMU PearnpywoimX BemecTn
yCTaHABJIMBAET:

+3aK0H JIEHCTBYIONMIUX MACC JUISI TOMOTCHHBIX PEaKITHit

npaBuiio Bant- ['odda

3aKoH pazdasieHus: OcTBasibIa

ypaBHenue ['m60ca

N3MeHeHHe KOHIIEHTPAIlUU pearupyomuX BellecTB B eIHHUIY BpeMeHH B eJUHH LI
00beMa WM YHUCJI0 JJIEMEHTAPHBIX AKTOB B3aUMO/IECTBYS B ¢IJHUHUIY BpeMeHH B eJUHMILIE
o0beMa Ha3bIBaeTcs:

MOPAJIKOM PeaKInu

+CKOPOCTEIO pPeaKInu

MEXaHU3MOM PEaKLNHU

SHEpPruen peakuu

CKOpOCTh KAKHX XHMHYECKHX PeaKIHii yBeJJMYHBAETCHA C POCTOM TeMIlepaTyphbl:
JIFOOBIX

HHUKaKHX

K30 TEPMHUYECKHUX

+9HI0TEPMHUIECKHUX

YBeimueHne CKOPOCTH XHMHYECKOl peakuMy MNpUH MNOBBIIIEHMH TeMIepaTypsbl
00BSICHAIETCS:

YMEHbILIEHUEM YHCIIa CTOJIKHOBEHUN MEXIy MOJIEKYIaMu

yBEJIIMYEHUEM MOTEHIIUAIBHOM SHEPTUN MOJIEKYII

+yBETMYEHUEM YUCIIA AKTUBHBIX MOJIEKYII

YMEHBUIEHUEM SHEPIUH aKTUBALIUU

Ecyin naBjieHne B peakiIMOHHOM CHCTeMe IOHU3HUTH B 2 pa3a, ckopocTh peakuun 2NO + O,
— 2N02:

YMEHBIINTCS B 2 pa3a

yBEJIINUYUTCS B 4 pasza

+ymeHsInTCA B § pas
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YBEJIMYUTCS B 2 pas3a

MarteMaTH4YeCKHUM BbIPa:KeHHEM 3aKOHA JIeiiCTBYIOIIMX MacC

s peakunu COx(r) +4Hz(r) = CHy(r) + 2H; O(r ) AiBasieTcs:
v =k C(CO,) -4C(H»)

v =k C(CHy) - C(H,0)

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

v =k C(CHy) - 2C( H,0)

CKOpOCTb XHUMHYECKOH PC€aAaKIUM ABJISICTCH BBICOKOﬁ, eCjim:
OHCPTIYA aKTUBAIU BBICOKAA
OHCPI'Ys aKTUBAllMKW paBHA 0
+3Hepr1/151 adKTHBaIlUU HU3Kast
OHEPTUA aKTUBAIUU CPCIHSAA

IIpu yBenuvenun remneparypsl Ha 40 °C ckopocTh peakuuu Bo3pocia B 81 pa3s,
TeMIEPATYPHbIH KOIQPUIHEHT CKOPOCTH PEAKIUH PABEH:

4
+3
5

Ha ckosbKo rpagycos cijieayer NOBBICHTh TEMIIEPATYPY ra3000pa3Hoil cMecH s
YBeJIMYEHHUSI CKOPOCTH peakuuu B 16 pa3 reMnepatypHbiii KO3QQHUUHEHT paBeH 2:
20°C

30°C

+40°C

50°C

Cxopoctb npsmoii peakuuu H, (1) + Ix(r ) = 2HI ( r ) npu noBbIlIeHNH TaBJIeHUA B 5 pa3
BO3pacTeT:

B 5 pa3

+B 25 pa3

B 10 pa3

B 125 pa3

Ecau 1aBjieHue cUCTEMbI YBEJIMYHUTCH B 2 pa3a, TO CKOPOCTh XMMUYeCKo# peakuuu 2Al
(xkp) + 3CIx( r) = 2AICI3( kp ) M1BMeHHUTCSA:

B 2 paza

+B 8 pa3

B 16 pa3

B 32 paza

Cxopoctb npsimoii peakuuu CO; (1) + C(rpadur ) = 2CO(r ) npu NoBBIILIEHHH TaABJIEHUS
B 4 pa3a Bo3pacrer:

B 4 pa3a

B 8 pa3

+B 16 pa3

B 32 pa3za

Buvibepume 00un npasunvhwlil 6apuanm omeema u Haxcmume KHONKY «/laneey
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MartemaTH4ecKHM BbIpaskeHHeM 3aKoHa AeiicTByommx Mace Ais peakuuu C (rpagur ) +
2N; O (r) =COy(r) + 2N( 1) siBaIsIETCA :

v=k C (C) - 2C (N,0);

v=kC(C)-C N0

+v =k C (N,0)%;

v =k C(CO,) -C (N>

Ecsin npu nospimenun temneparypsl Ha 30° ckopocTh peakunu yBeJu4njaach B 27 pa3s,
TeMIepaTYPHbIA KOG PUIHEHT CKOPOCTH PeaKLUH PaBeH:

8

2

4

+3

Ecsin TemnepaTypHblii K03¢g(GuumMeHT CKOPOCTH peaKkluM paBeH 2, a TeMIeparypa
Bo3pocJia Ha 20°, TO BO CKOJIbKO Pa3 CKOPOCTh PeaKkuuu Bo3pacrer?

+4

8

16

32

Eciin 00beM 3aKpbITOl cHCTEeMBbI, B KOTOPOil YCTAHOBWJIOCH XUMHUYecKoe paBHOBecue 2SO0,
(r)+0;z(r)«< 2S03(r ), yMEeHbIINTh:

TO CKOPOCTH MpPSIMON U 0OpaTHOM peakiuil OCTaHyTCs PaBHBIMU;

+CKOpOCTh MPSAMON peakIuy CTaHEeT OO0JIbLIE CKOPOCTH 0OpATHON peaKiuy;

CKOPOCTb MPAMOI peakluy CTaHET MEHbIIIE CKOPOCTH OOpaTHOM peaKiny;

paBHOBECUE HE CMECTUTCS

K cMelieHHI0 XMMHY€eCKOT0 PABHOBECHSI PeaKIuu

4HCI (1) + Ox( 1) <« 2 Clx( 1) + 2 H20 (1) BJIeBO B 3aKPbITO cCTeMe NPUBeJeT :
n00aBJICHHE KUCIOPOIa

+mo0aBieHUE XJI0pa

BBEJICHUE KaTaau3aropa

MTOHWKEHUE JTABICHUS

KoHcTanTa paBHOBecHsI peaKkiuu
COz(r )+ CaO(kp ) <> CaCOs( kp ):
Kp = [CO2 ] [CaO]/ [CaCO3]

Kp = [CO2 ]/ [CaCO3]

+Kp = 1/[CO2]

Kp = [Ca0]/ [CaCO3]

KoHcTanTa XHMH4Y€CKOIr0 pABHOBECHS IIOKA3bIBACT:

+COOTHOILIEHHE MOJIIPHBIX KOHLIEHTPALMK TPOJYKTOB PEAKIIMN U UCXOAHBIX BELLIECTB B
COCTOSIHUM XMMHUYECKOIO PaBHOBECHSI;

BO CKOJIBKO Pa3 MOJIIPHbIE KOHIIEHTPALMU UCXOHBIX BELIECTB 00JIblIEe KOHIICHTpaLUi
IIPOAYKTOB PEAKLIUH;

COOTHOILIEHUE CKOPOCTEN MPpsMOM U 0OpaTHOI peakiuii;

COOTHOILIEHUE SHEPIUi aKTUBAIIMU IPSIMON U 0OpaTHOM peakiuii

B BbIpa:keHHe KOHCTAHTHI PABHOBECHS PEaKLMU He BXOAAT KOHLEHTPaluu
B3aMMO/JCHCTBYIOLIMX:
ra3o000pa3HbBIX BEIIECTB
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JKUJIKUX BEIECTB
+ TBEPABIX BEIIECTB
pacTBOPEHHBIX BEIIECTB

PaBnoBecue peakunu CO;( r) + C(rpadur ) < 2CO(r ) npu NoBbIIIIEHUH JABJICHUSL:
HE CMECTHUTCSI

CMECTUTCS B CTOPOHY KOHEUHBIX ITPOIYKTOB

+CMECTHUTCSI B CTOPOHY UCXO/HBIX BEIIECTB

W3MEHUTCS JTUHEUHO

Tabauua S
MeToanka npoBeieHNs] KOHTPOJIA
[TapameTpsl METOUKH 3HaueHue napameTpa
[Ipenen AIMTENBHOCTH BCETO KOHTPOJIA 15 munyT
[TocnenoBarenbHOCTH BEIOOpPA BOITPOCOB CnydaitHas
[IpemytaraeMoe KOJIM4eCTBO BOIIPOCOB 5

Kpurepun onenku:

-5 0a/JIOB BBICTABISETCS CTYAEHTY, KOTOPBI MPaBUIBHO BBINOJHIET 5 TECTOBBIX
3aJJaHuH;

- 4 Das1a BBICTABISAETCS CTYJIEHTY, €CJIA MPABWIBHO PEIICHO 4 TECTOBBIX 3a/1aHMUS.

- 3 0as1a BBICTABIAETCS CTYJEHTY, €CJIA MPABWIIBHO PEIIEHO 3 TECTOBBIX 3a/aHMS

- 2 Das11a BBICTABJISAETCS CTYJIEHTY, €CIIA PABWJIBHO PEIICHO 2 TECTOBBIX 3a/1aHMS

- 1 0asJ1 BBICTABIIACTCA CTYIEHTY, €CJIM MPABUIIBHO PEIIEHO | TECTOBOE 3a/1aHue

Tema 1.6. «BemecrBa 1 HX CBOHCTBa»

Konumponupyemoie komnonenumut: 3;; 32 ; Br; B, JIPo 4, JIPo 5, JIPo 7, JIPo 9, JIPo 12

KonTposampyemble  3HaHHMsl:  KilacCHpUKAIUd  HEOPraHUYECKHUX  COCIUHCHHH,
OTJIMYUTEIHHBIE OCOOEHHOCTH BEIIECTB Pa3HBIX KJIACCOB, CIIOCOOBI MOTYYCHHS BEIIECTB PAa3HBIX
KJIaCCOB;

YMEHHUs: CTpOUTh (OpPMYJBI BEMIECTB pa3HBIX KJIACCOB IO HA3BaHWSIM, Ha3bIBaTh
BCIICCTBA Pa3HBIX KJIACCOB II0 IIPUBEICHHON (opMyse, COCTaBIATh YpaBHEHHUS pEaKIuid, C
MTOMOIIIBI0 KOTOPBIX MOXHO IOJYYUTh TO WM MHOE BEIIECTBO, BBHISBIATH M yCTaHABIIUBATh
TEHETUYECKYIO CBSA3b MEXKY KJIaCCAaMH OPraHMYECKUX U HEOPraHUYECKUX COSAMHEHUH.

Bonpocs! quis onpoca

. Knnaccudukanus neoprannyeckux BemecTB. [IpocTsie 1 cloKHbIE BEIECTBA.

. Okcupipl, uX KIaccupuKaus.

. 'unpoxcuipl (OCHOBaHUSA, KACIOPOICOAEPIKAIINE KUCTOThI, aM(POTEPHBIE TUIAPOKCUIDI ).
. Kucnotsl, ux xnaccudukanus.

. OcHOBaHus1, UX KJIacCU(UKALIUA.

. Conu cpenHue, KUciable, OCHOBHBIC U KOMILIEKCHBIE.

N NN bR W=

. Metamnel. [lonoxxeHue MeTalioB B HepnonnquKoﬁ CHCTEME M OCOOEHHOCTH CTPOCHUA HX
aTOMOB. HpOCTHe BCIICCTBA — MCTAJUIBL: CTPOCHUEC KPUCTAJUIOB U MCTAJUIMYCCKAA XUMHUYCCKAA
CBA3b.

8. OOmme ¢usnyeckrue CBOWCTBA METAUIOB U WX BOCCTAHOBUTENBHBIE CBOICTBA:
B3aMMO/JICHCTBUE C HEMeTalllaMd (KUCIOPOJOM, TaJOoT€HaMH, CEepOH, a30TOM, BOJOPOJIOM),
BOJIOW, KHCIOTaMH, pPAacTBOpaMH COJEH, OpraHM4YeCKMMH BeElIeCTBaMU (CHUpPTaMH,
rajioreHajJKkaHamMu, eHOJIOM, KUCIOTaMH), CO HIEIOYaAMH.
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9. Okcunibl U TUAPOKCUABl METAIOB. 3aBUCUMOCTH CBOMCTB ITHX COCIUHEHUU OT CTENeHeH
OKHUCIICHUS METAJUIOB.

10. 3HaueHne MeTaIoB B IPUPOJIE U )KU3HU OPTaHU3MOB.

11. Koppo3uss meraioB. [lonsitue koppo3uu. XuMuyeckas KOPpO3us. IJICKTPOXUMUYECKAS
koppo3us. CriocoObl 3alUThl METAJIIOB OT KOPPO3HUH.

12. O6mue crocoObl MOTyYeHHUs] METAIOB. MeTamisl B mpupoae. MeTainyprusi U €€ BHIBL:
UPO-, THIPO- M NIEKTPOMETALTyprus. DJIEKTPOJIM3 PACIUIAaBOB M PAcTBOPOB COEAMHEHUM
METAJJIOB U €r0 NMPAKTUYECKOEe 3HAYCHUE.

13. Hemeramnel. [lonoxenue HeMeTalJIOB B EPUOJUYECKON CUCTEME, OCOOCHHOCTH CTPOCHUS
UX aTOMOB. DJIEKTPOOTPULIATETHHOCTb.

14. BnaropoHble ra3bl. DIEKTPOHHOE CTPOECHHUE aTOMOB OJIarOPOJIHBIX Ta30B U OCOOCHHOCTU MX
XUMHUYECKUX U (PU3NUECKUX CBOICTB.
15. HemeTauisl — mpoCThIE BEMIECTBA. ATOMHOE U MOJICKYJISIPHOE MX CTPOEHHE. AJUTOTPOTIHSL.

16. Xumnueckne cBoiicTBa HeMeTauioB. OKUCIUTENbHBIE CBOWCTBA: B3aUMOJIEHCTBUE C
METaJUIaMH, BOJIOPOJIOM, MEHEee JJIEKTPOOTPUIIATEIIbHBIMA HEMETaJIaMU, HEKOTOPBIMU
CJIOKHBIMHU BCIICCTBAMMU.

17. BoccTaHoBUTEIbHBIE CBOMCTBA HEMETAJIOB B pEaKIUAX C PTOPOM, KUCIOPOAOM, CIOKHBIMU
BEIIECTBAMU-OKHUCIUTENIMHU (a30THOM U CEpHON KUCIOTaMH U JIp. ).

Kpurtepuu ounenku odmue 1J1s1 yCTHOT0 0TBeTa

Ounenka «5»:

* OTBET MOJIHBIN U MPaBUWIbHBIM HA OCHOBAaHWH U3YYEHHBIX TEOPHUIA;

* MaTepHall U3JI0KEH B ONpEACTICHHON JIOTHYECKOH MOCIeI0BaTEIbHOCTH, JTUTEPATYPHBIM
S3BIKOM;

* OTBET CAMOCTOSITEIIbHBIM.

Ounenka «4»:

* OTBET MOJHBIN ¥ TPaBUWIbHBIM HA OCHOBAHUH U3YYEHHBIX TCOPHIL;

* Marepual M3JI0KEH B OINpeAeNICHHOW JIOTMYEeCKOM MOCIIe0BATEIbHOCTH, IPU STOM
JOTIYILIEHbl JIBE-TPH HECYILECTBEHHbIE OMIMOKH, HCIPABICHHbIE IO TPeOOBaHUIO
YUUTEIS.

Ounenka «3»:

* OTBET MOJHBIN, HO MPU 3TOM JOMYIIEHA CYIIECTBEHHAs] OIIMOKA MM OTBET HEMOJHBINU,

HECBS3HBIN.
Onenka «2»:

* IIPU OTBETE OOHAPYXKEHO HETIOHMMAHHUE YYaIUMCS OCHOBHOIO COJEP)KAaHUS Y4eOHOTO
MaTrepuana WIH JOMYIIEHbl CYIIECTBEHHBbIE OMIMOKHU, KOTOPBIE YyYallUWCS HE MOXKET
WCIIPABUTH MPU HABOSAIINX BOMPOCAX YUUTETIS.

Onenka «1»:
* OTCYTCTBHUE OTBETA.

CamocrosiTesbHast padora
(JomamHee 3a1aHue)

§17, ymp. 1-8

DoH/ TECTOBLIX 32IaHUM VI TEKYLIEro KOHTPOJIA 3HAHUH 110 TeMe:
Buvibepume 00un npasunvHnblx éapuanm:

B cxeme npeBpaienni
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FeCl1; naon X1 02,120 X2

— —
BEIIECTBOM «X2» fABJISIETCS
FeO

+Fe(OH);

Fe(OH),

FeCl;

ToubKko npu TemMneparype ¢ BOA0OH pearupyer:
KaJInA

HaTpuin

+xene3o

MeJlb

Kucsiopoa He pearupyer HU ¢ OAHUM U3 ABYX BellleCTB:
dhochop u xene3o

+HEOH M IUIaTUHA

CEpOBOJOPOJI U YIIEPOT

cepa v BOJIOpOJ

Hutpar amoMuHus B pacTBOpe B3aUMO/elCTBYeT C:

NaCl

Fe (NOs),
MgClI,
+Ca(OH),

CepeoOpo u3 pacreopa AgNO3 BbITeCHSIET BCe META/LJIbI, YKa3aHHbIE B PAY:
+Al Zn Cr

K Fe Zn

Zn Fe Pt

Na Cr Zn

OcHOBHBbIE CBOIiCTBA 0CJ1a0€BAKOT B PSIAy I'HAPOKCH/IOB:
Li K Cs

Al Mg Na

+Ca Mg Be

B Be Al

Jast ocymecrBiienusi npespamenuii SO; —H;SO4—K>SO4 Heo6x0anMo HCII0JIB30BaTh:
H,O KHSO,

Hzo NaQSO4

+H,O KOH

H, KOH

XJiopuj aJIIOMHHHA B PACTBOPE B3aMMOJEHCTBYeT ¢
K>SOq4

MgSO,4

HNO;

+Ca(OH)2
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Xumuueckoii peakuuu Me:xay rugapokcuaom Mmeau (II) m pactBopoM cepHOil KHCJIOTHI
COOTBETCTBYET COKPAILICHHOEe MOHHOE YPABHEHHE

20H- + H+ = H20

20H- + H2S04 = 2H20 + S042-

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

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

Oxcugn cepsl (IV) aBasiercs
OCHOBHBIM

+KUCIOTHBIM

aM(OTEPHBIM
HECO0JIe00pa3youm

K aM(l)OTeprIM OKCHuJAaM OTHOCHUTCHA
CFO3

SO;

CO,

+CF203

Oxcua ¢ HanOoJ1ee APKO BbIPAKEHHBIMH OCHOBHBIMHU CBOMCTBaAMH 00pa3yer
Be

Mg

+Ba

Zn

C Bom0ii He pearnpyer
Maraui

+OepriLnid

Oapwuii

CTPOHIIMI

Xnopun xese3a (II) odOpa3zyercs: B pe3y/ibTare peakiuu
Fe + Cl,—.

+Fe + HC1 —

Fe, O3 + HC1—.

FeO +Cl, —

HemnocpeacTBeHHO APYT € APYTroM He B3aMMOAEHCTBYIOT
+TKUCIOPOA U XJIOP

BOJIOPOJ U XJIOP

BOJIOPOJ ¥ KUCIOPO]L

XJIOp U METaH

Menb He B3auMOAelCTBYeT ¢
pazbasiennoit HNO3
KoHILeHTpupoBanHoi HNO3
+pasz6asnennoit HC1
KoHLeHTpupoBanHoi H2SO4

Peakuun pa3oaBjieHHON a30THOM KMCJIOTHI C MeIbI0 COOTBETCTBYET CXeMa
+Cu + HNO3 — CH(NO3)2 + NO + HQO
Cu+ HNO3 — CH(NO3)2 + H2
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Cu + HNO3—> CuO + N02 + HzO
Cu+ HNO3 — CuO + NH4NO3 + HzO

B cxeme npeBpamenuii

N32CO3 —+X— CaCO3—+y— Ca (HCO3)2
BykBamu «X» n «¥Y» 0003Ha4YeHbI BellleCTBA
+X — Ca0O; Y — HCI

X —-Ca(OH)2 ;¥ —NaCI

X —HNO3; ¥ -CO2 u H20

X —HNO3 ;¥ —CO2wu H20

Tab6auua 6
MeToanka npoBeieHNs] KOHTPOJIs
[TapameTpsl METOTUKH 3HaueHue napameTpa
[Ipenen 1MTENBLHOCTH BCETO KOHTPOJIA 15 muHyT
[TocnenoBarenbHOCTH BEIOOpPA BOITPOCOB CnydaitHas
[IpemytaraeMoe KOJIM4eCTBO BOIIPOCOB 5

Kpurepumu oueHku:

- S 0a/I0B BBICTABIISIETCS CTYACHTY, KOTOPBIM IPABUIIBHO BBINIOJHAET 5 TECTOBBIX
3aJJaHuH;

- 4 0aJl1a BBICTABJISICTCS CTYIEHTY, €CIIU MPABUIILHO PEIICHO 4 TECTOBBIX 3a/IaHMSI.

- 3 0aJi1a BBICTABIISIETCS CTYJAEHTY, €CIIU MPABUIILHO PEIICHO 3 TECTOBBIX 3a/IaHUS

Pa3nen 2. Opranunyeckas xumusi. Oprannyeckue coeMHEeHHUsD

Tema 2.1 IIpeameT oprannveckoil XuMum

KouTposnpyemblie KoMnoHeHnThI: 3;; 32 ; By; B, JIPo 4, JIPo 5, JIPo 7, JIPo 9, JIPo 12
Koutpoaupyemble 3HaHHMsi: pOJIb XHUMHU B €CTECTBO3ZHAHWH, €€ CBiI3b C JIPYTUMH
€CTECTBEHHBIMU HayKaMmH, 3HAYCHHE B JKU3HH COBPEMEHHOTO OOIIECTBA, MOHATHE O MPEAMETE
OpraHUYECKON XMMUH, YIIIEPOAHBINA CKeJleT, (YHKIIMOHAIbHAS TPYIINA, TOMOJIOTHSI, CTPYKTypHas
Y MPOCTPAHCTBEHHAS N30MEpHs, 0OCOOCHHOCTH OPraHUYECKHUX BEIIECTB, 3HAYCHHUE OPTaHUIECKUX
BEIIECTB;

YMEHHUS: OCYIIECTBISATh CAMOCTOSITCIbHBIA TOHUCK XUMHUYECKOW HHGOPMAIMU C
WCIIOJIb30BAHUEM Pa3JIMYHBIX HMCTOYHUKOB (CIPABOYHBIX, HAYYHBIX W HAyYHO-TIOMYJISIPHBIX
W3/IaHWK, KOMIBIOTEPHBIX 0a3 JMaHHBIX, pecypcoB MHTepHETa); MCIOJIb30BaTh KOMITBIOTEPHBIS
TEXHOJIOTUHU JIJIsi 00paOOTKH M Tepelaydl XUMUYECKONW WH(POpMAIMK, W €€ TMPEACTABICHUS B
pasIUuHBIX (hopMax; -OnpeaeaTh: K30MEPbl U TOMOJIOTH

Bonpocsl quist onpoca

1. JlaitTe onpenenenune noHATUs «OpraHudecKas XUMUs»

2. O0BsACHUTE STUMOJIOTHIO CIIOBA «BUTAIU3MY» U OXapaKTepU3yilTe 0003HAYAEMYIO UM CUCTEMY
B3IJISIOB B XHMUH.

3. Kakue HayuHble TOCTHKEHHUS CIOCOOCTBOBAJM KpyIlleHH o BUuTanu3Ma? KTo ux aBTopsi?

4. Pacckaxute 0 KpyroBopoTe yriepoja B IpUpPOE.

5. Kakuie 0coOOEHHOCTH OTIMYAIOT OpraHNYeCKHe BEIIeCTBa OT HEOPraHUYECKUX?

6. Ha3oBuTe M3BECTHBIE BaM OPraHMYECKHE BEIECTBA, BXOJAIIUME B COCTaB a) MPOIYKTOB U
MaTepHasoB, UCIMOJIB3YEMBIX B OBITY, B MEAMIIMHE, B IPOMBIIIICHHOCTH, 0) MUIIEBBIX MPOJIYKTOB
HJIM OMOJIOTHYECKH aKTUBHBIX BEIIECTB.

7. JlaiiTe onpeneneHre NOHATUN «BaJIEHTHOCTbY U «CTENEHb OKUCICHUS». B ueM UX CXOJICTBO U
omiimune? MiMeeT N1 YMciIeHHOE 3HaUYeHUE BAJICHTHOCTH U CTEIIEHN OKHMCJICHUS 3HaK?
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8. /Jlaiite ompeneneHue MOHATUN: «U30MEPUSD», «HU3OMEP», «TOMOJOI», «TOMOJOTHYECKAs

Pa3sHOCTbHY
9. Kakue npoiiecchl Ha3pIBalOT OMOOPTraHUYECKUMHU?

KpnTepml OICHKHU YCTHOI'O OTB€TA

Ouenka «5»:

* OTBET IOJIHBINA U IIPAaBUJIbHBIM HA OCHOBAHUH N3YYEHHBIX TEOPHH;

* MaTepHAIl U3JI0KEH B ONPEIEICHHON JJOTUYECKOM NTOCIIEI0BATEIbHOCTH, JIUTEPATYPHBIM
SI3BIKOM;;

* OTBET CAMOCTOSITEIIbHBIMN.

Onenka «4»:

* OTBET IOJIHBIA U ITPaBUJIBHBIN HA OCHOBAHWH N3YYEHHBIX TEOPH;

* MaTepuall M3JI0KEH B OIPENEICHHON JIOTMYECKOM IOCIIEI0BATEIBHOCTH, IIPH 3ITOM
JIOTIYILIEHbl JIBE-TPH HECYILECTBEHHbIE OIIMOKM, WCIPABICHHbIE 10 TPeOOBaHUIO
YUHTEIIA.

Ounenka «3»:

* OTBET MOJHBIN, HO MPU 3TOM JOMYIIEHA CYIIECTBEHHAasl OIMOKA MM OTBET HEIOJIHBIM,

HECBSI3HBIN.
Ouenka «2»:

* IIpU OTBETE OOHAPY)KEHO HETMOHWMAaHHUE yJalluMCS OCHOBHOIO COJAEp:KaHMsI yueOHOTO
MaTepuaga WIM JOMYIIEHbl CYIIECTBEHHbIE OIIMOKH, KOTOpBIE YYalIMics HE MOKET
WCIIPABUTh IPU HABOSIIUX BOIIPOCAX YUUTEINS.

Ouenka «1»:
* OTCYTCTBHUE OTBETA.

CamocrosiTesibHas padoTa
(domalHee 3a7aHue)

§1, ynp.1-7

@DoH/I TECTOBBIX 3aJaHUI JJIfl TEKYIEro KOHTPOJISA 3HAHUI 10 TeMe:

Buvibepume o0un npasunvuvix eapuanm:
Kro BBes nonsitue «Oprannyeckasi Xumusi» ?
@. Benep
A.M. bytiepos
+4. beprennyc
K. lopaemmep

HN3BeCTHBIX HEOPraHMYEeCKHX W OpPraHMYecKHMX BellecTB HACYUTHIBAETCS
COOTBETCTBEHHO

1 TBIC. ¥ 5 THIC.

20 teic 1 1 MIH.

10 TBIC. 11 100 THIC.

+100 TBIC M1 18 MITH

OpraHu4ecKknM siBJIsieTCS BeIeCTBO, (popMyJia KOTOPOro:
H,CO;

+CH3BI‘

K»,CO;s
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CO,

OprannyecKuMm COeJUHEHHEM HEMOJIEKYJSIPHOIO CTPOEHHUsl fABJISIETCS BelleCTBO,
¢opmya koroporo:

CH;0H

CH,4

CH3;COONa

CH;Cl1

KTo0 BBeJ1 NOHSATHE «OPraHUYecKHe BellecTBa»?
.. Menneneen

A.M. bytiiepos

+41. bepuenuyc

10. JIubux

SIBJIeHue cylIeCTBOBAHUS HECKOJILKHUX BelleCTB 0JUHAKOBOI0 COCTaBa, C OJAHOM H
TOM 7K€ MOJIEKYJISIPHOM MAacCCO¥, HO ¢ Pa3HbIM CTPOECHHEM MOJIEKYJI — 3TO:
aM(pOTEpHOCTH

TOMOJIOTHS

+tHU30MepHs

AJIOTPOIHS

BemecrBa CH; —CH;3;u u CH; —CH, —CH; saBasiiorcs:
M30MEpaMH

+TOMOJIOTaMH

JUIOTPOIHBIMUA BUJOU3MEHEHUSIMU

paavkanamu

Kakmue u3 npuBeeHHbIX HUKE BellleCTB sABJIsieTcsi u3oMepoM coeqnueHus CH;z—(
CH;); —-CH3?

+CH3; —CH(CHj3)— C(CH3), —CH3

CH; —C(CH3), —CHj3

CH; —CH(CH3)— CH(CH3)— CH3

CH; —C(CH3)s —CHj3

Bua uzomepuu, XxapakTepHblii 111 0yTeHa -2 U HeCBOICTBeHHbI OyTeny -1:
M30MEpHUsl YTIIEPOJIHOIO CKeJleTa

ONTHYECKast

+reoMerpuyeckas

MOJIOKEHUSI IBOMHOM CBSI3U

T'0MOJIOrHYECKHM PSA0M HA3bIBACTCS:

COBOKYIHOCTb BEIIECTB, COEP/KAIIMX OJMHAKOBOE YHCIIO aTOMOB YITIEPOIa;

DAJ1 BEIIIECTB, NMEIONMX OJMHAKOBBII COCTaB, HO PA3IMYHOE XMMHUUECKOE CTPOCHUE;
+ps BEIECTB, CXOAHBIX 110 XUMUYECKOMY CTPOEHHIO U CBOHCTBAM, COCTaB KOTOPBIX
OT/IMYAETCA HA OJHY UM HecKonbko rpymn CH,-;

COBOKYITHOCTb BELIECTB, COCTAaB KOTOPBIX OTJIMYAETCS HA OJHY MM HECKOJIBKO IPYIII
CH-;

Yxkaskure npouecc, Npu KOTOPOM M3 HEOPraHM4YeCKUX BelleCTB MOJIy4aloTCst
OpraHu4ecKue:
TOpPEHUE IPEBECUHBI
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MUILEBAPEHUE

JIBIXQHHE
+dorocunres
Tabaunua 7
MeTtoauka npoBeieHHsl KOHTPOJIA

[TapameTpsl METOTUKH 3Ha4yeHue napamerpa
[Ipenen IMTENBHOCTH BCETO KOHTPOJIA 15 Mmunyt
[TocnenoBarenbHOCTH BEIOOpPA BOITPOCOB CnyuaitHas
[IpemytaraeMoe KOJIM4eCTBO BOIIPOCOB 5

Kpurepun onenku:

-5 0a/JIOB BBICTABISETCS CTYAEHTY, KOTODBI MpaBUIbHO BBINOJHIET 5 TECTOBBIX
3aJIaHuM;

- 4 6aJu1a BBICTABIIAETCS CTYACHTY, €CJIU IIPABUJIBHO PEIICHO 4 TECTOBBIX 3aJaHMUsl.

- 3 0as1a BBICTABISAETCS CTYJIEHTY, €CJIN MIPABUIIBHO PEIIEHO 3 TECTOBBIX 3a/aHMS

Tema 2.2 Teopusi cTpoeHHusI OPraHUYECKUX COeIUHECHUI

Koutposaunpyembie kKoMnoHenuTsi: 3;; 3, ; By; B, JIPo 4, JIPo 5, JIPo 7, JIPo 9, JIPo 12

KouTpoJunpyemble 3HAHHMsI: TEOpUS CTPOCHHUS OPraHUYECKUX W HEOPTaHUYECKHX
COCTMHCHUH (BKIIOYAs CTEPECOXUMHMIO), TIOHATHS: YIJIEPOAHBIM CKeNeT, (PyHKIMOHAIbHAS
rpynmna, TOMOJIOTHS, CTPYKTYpHAsi U TPOCTPAHCTBEHHASI H30MEPHS,

YMEHHUS: -OTpPECNATh. BaJCHTHOCTh M CTENEHb OKUCICHUS XUMHUYECKUX DIIEMEHTOB,
MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ, XapaKTep B3aWMMHOTO BJIUSHUS aTOMOB B MOJIEKYJIaX,
OCYIIIECTBJISITh CaMOCTOSITEIbHBIM TMOWCK XHMHUYECKOW WHGOPMAIMM C HCIHOJIb30BaHUEM
pa3IUYHBIX MCTOYHHMKOB  (CIIPAaBOYHBIX, HAYYHBIX M HAYYHO-TIONMYJSAPHBIX  HW3JIaHHH,
KOMIBIOTEPHBIX 0a3 JTaHHBIX, pecypcoB MHTepHEeTa); UCIOIH30BaTh KOMIIBIOTEPHBIC TEXHOJIOTHN
uIsi 0OpabOTKU W Tepefayd XUMHUYECKOW HWHGPOpPMalMM M €€ TPEACTABICHHS B Pa3JIMYHBIX
dhopmax, COCTaBJIATh CTPYKTYPHBIC (POPMYIIBI H30MEPOB U TOMOJIOTOB.

Bomnpocs! quis onpoca

1. ChopmynupyiiTe MOHATHE «MOJICKYIISIpHAS GOpMYyJIar

2. ChopmynupyiTe MOHATHE «XUMHUECKOE CTPOCHHE»

3. ChopmynupyiiTe MOHATHE «CTPYKTYpHask GopMyiar

4. ChopmynupyiiTe 1 OOBSICHUTE MEPBOE MOJOKEHHE TEOPUH XHUMHYECKOTO CTPOCHHS
oprannueckux emects A.M. bytneposa. [IlucbkMeHHO MPOULTIOCTPUPYITE €r0 MPUMEpPaMHU.

5. Copmynupyiite u 00BACHUTE BTOPOE MOJOKEHHE TEOPHUH XUMHYECKOIO CTPOCHUS
oprannueckux Bemects A.M. bytieposa. [lucbMeHHO POMILITIOCTPUPYIHTE €r0 TPUMEPaMHU.

6. ChopmynupyiiTe U OOBICHUTE TPEThE MOJIOKEHHUE TEOPUU XUMHYECKOTO CTPOCHUS
oprannyeckux BeuiectB A.M. bytneposa. [IlucbMeHHO POWILTIOCTPUPYHTE €r0 MPUMEpPaMHu.

7. 3amucaTh DSIEKTpOHHO-rpaduueckyro (GopmMyny aroMa yriepoja B OCHOBHOM H
BO30YKIEHHOM COCTOSIHUS

8. Uto Ha3pIBarOT XUMHYECKOI cBiI3bi0? Kakas cBs3b HasbiBaeTcs T- CBA3bi0? Kakas
CBSI3b HA3BIBACTCS G — CBA3BIO?

9. Kakue tumsl ruOpuau3anuu 3JIeKTPOHHBIX OpOUTaseil aroma yrieposa Bl 3HaeTe?

10. Kakue BasleHTHBIE COCTOSIHMSI aToma yriepoja BaM u3BecTHbI? [lucbMeHHO
MPOWLTIOCTPUPYUTE UX TPUMEPAMH.

48



11. Yemy paBHBI yIJIbl MEX/Y OCAMHU YIIIEPOJIHOTO aToMa JIJIs:
Sp° —THOPHIHBIX OpOUTATIEH;

Sp> —THOPHIHEIX OpOUTATIEHt;

Sp —TUOpPUAHBIX OpOuTAasei;

OObsicHUTE TaHHBIE C TOUYKU 3PEHUS TEOPUU THOPUAN3ALIUY.

Kpurtepuu onenku od1ue AJ1s1 yCTHOIO OTBeTa

Ouenka «5»:

* OTBET IOJIHBINA U IIPAaBUJIbHBIN HA OCHOBAHWH N3YYEHHBIX TEOPHH;

* MaTEpHAIl U3JIOKEH B ONPEACICHHON JJIOTUYECKOM NIOCIIEI0OBATEIbHOCTH, IUTEPATYPHBIM
SI3BIKOM;;

* OTBET CAMOCTOSTEIIbHBIMN.

Ounenka «4»:

* OTBET MOJHBIA U IPABUJIbHBINA HA OCHOBAHWH U3 YYECHHBIX TEOPUH;

* MaTepuall M3J0KEH B OIPENEICHHOM JIOIrMYECKOM ITOCIIETOBATEIbHOCTH, IPU 3TOM
JIOTIYILIEHbl JIBE-TPH HECYILECTBEHHbIE OIIMOKM, MCIPABJICHHbIE 10 TpeOOBaHUIO
YUUTEI.

Ouenka «3»:

* OTBET MOJHBIN, HO MPU 3TOM JOMYIIEHa CYIIECTBEHHAasl OIIMOKa MM OTBET HEIMOJIHBIM,

HECBSI3HBIN.
Ounenka «2»:

* IIpU OTBETE OOHAPYXKEHO HETOHMMAHHUE YYal[UMCS OCHOBHOIO COJEp)KaHUS Yy4eOHOTO
MaTrepuanga WIM JOMYIIEHbl CYIIECTBEHHbIE OMIMOKHU, KOTOPbIE YyJallUNCS HE MOXKET
WCIIPABUTH IIPU HABOIALIMX BOIPOCAX YUUTEIIS.

Ouenka «1»:
* OTCYTCTBHUE OTBETA.

CamocrosiTesibHast padoTa
(domalHee 3a7aHue)

§2, ynp.1-7
§3, ynp.1-4
3amaHus 1J1s1 CaMONPOBEPKH
Jlaubl GopMYyIIBL:
a) CH4
6) CH3-CH3
B) Csz CH2

i ) CH3—CH2—CH2—CH3

)I() CHZZCH—CH:CHZ

3) CHZZC:CH—CH:’,

I/I) CHQZCH—CHQ—CH3

k) CH,=CH-CHj

1) BeibepuTe roMOJIOTH BEIIECTBY B).

2) Hanummmute n3oMepsl BEIMIECTBY 1).

3) MOJ]CKYJ]LI KaKHuX BCHICCTB COACPKAT TOJILKO CUTMa-CBs3U?
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4) YkaxuTe BEIIECTBA, COJIEpPKAIIME aTOMBI YTJIEpOJa B COCTOSIHUU SP-TUOpUIA3AIIH.

@D oHJ TECTOBBIX 3aJaHMIl 1JIs TEKYIIEro KOHTPOJIA 3HAHUH MO TeMe:

Buvibepume ooun npasunvnvix éapuanm:

Oprannyeckasi XumMusi U3y4aeT COeJMHEHUsI, B COCTAB KOTOPBIX 00513aTEJILHO
BXOJAMT 3JI€MEHT:

KHUCIIOPOJ

aszor

+yriaepoxn

hocdop

dDaKkToM, A0KA3BIBAIOIIMM OTCYTCTBHE NMPUHIMIHAJIBHON PAa3HHIILI MeXKIy BelleCTBAMH
PACTHTEJILHOTO U )KHBOTHOTO NMPOUCXOKAEHUSI, SAIBJISIETCS:

OKHCJICHHE caxapa JI0 MypaBbUHOM KHUCIOTHI

pacTBOpEHUE MOBAPSHHOMW COJIM B BOJIC

BBIJICJICHUEC TCILIA ITPU C)KUT'aHUU OeH3uHa

+IOTJIONICHUE PACTCHUSIMHE YIIICKKCIIOTO ra3a U3 BO3/1yxa

IIpuopurer cHHTE3a YKCYCHOM KHCJIOTbI M3 HeOpraHmveckux Bemects B 1845 roay
NPUHALIEKUT HEMELIKOMY XMMHKY:

P.borimro

I JansToHy

AKIlpycry

+I".Konsbe

B konue 18 Bexka Oblil BHepBbie BblIEJEH M HMCCJAEI0BAH NMPOAYKT KU3HEAEATEILHOCTH
’KUBBIX OPTAaHM3MOB:

[1aBeJIeBast KUCIIOTA;

+MOUY€EBad KUCJIOTA,

JIMMOHHAas KUCIIOTA;

0JI0YHAasT KUCIIOTA.

l'[pnnazmemnocn; K OPraHm4e¢CKuM BelleCTBaM 4aCTo MO’KHO YCTAHOBUTD:
110 BBIIACJICHUIO YIJIEKHUCJIOTO I'a3a Ipu rOpeHuun

I10 BBIINIAJICHUIO OCaJiKa IIpH BSaHMOﬂeﬁCTBHH C BOI[Oﬁ

110 OBCTY

I10 arp€raTHomMy COCTOSHHIO

B 1824 rony mageJieBy10 KMCJIOTY CHHTE3MPOBAJ YYeHBbIH:
+@. Benep;

D. OpaHKIeH/T;

. Mennenees;

K. Ileene

K npoayxkuun npoMbIIICHHOCTH OPraHUY€eCKOr0 CHHTE3a He OTHOCATCH:
IIaCTMACCOBBIE U3/ETIHS;

+TKaHM U3 HCKYCCTBEHHBIX U CHHTETUYECKHX BOJIOKOH;

MUHepalbHbIe yI00peHus;

MEIULMHCKHE MPenapaThl

OcCHOBHbBIC NOJIOKEHMS TEOPHHM XMMHMYECKOr0 CTPOCHHSI OPraHMYeCKHMX BellecTB ObLIH
copmyIMpOBaHbI:
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B 1869 rony
+B 1861 rony
B 1828 rony
B 1911 rony

Ha MoMeHT co3gaHusi TeOpHMHM XHMHUYECKOI0 CTPOEHUSI OPraHMYecKHX COeIHHEeHUi
OTCYTCTBOBAJIO:

y4eHHE O BAJICHTHOCTH

MPEJCTaBICHNUE O LENeoOpa3HOM COSIMHEHUH aTOMOB Yriepo/ia

pasrpaHrueHHE TOHATUH «aTOM» U «MOJICKYIIa»

+1oHsTHE 00 IEKTPOHHOM CTPOCHUU aTOMOB AJIEMEHTOB

YeTbipexBajeHTHOCTh aTOMa yrjepoaa B 1858 roay odocHoBan Xu—"MuUK:
3. Quiep;

H. 3unun;

C. JleOenes;

+A. Kekyie

IIo byrtiepoBy, coeluHeHHEe AaTOMOB B MOJIEKYJaX OPraHUYeCKHUX BelleCcTB U
onpeaeJieHHOH MOCJIe10BATEILHOCTH MPOUCXOAUT B COOTBETCTBUHU C HX:

OTHOCUTEILHOW aTOMHOM Maccoun

+BaJICHTHOCTHIO

aTOMHBIM panycoM

ANEKTPOOTPHUIIATEITHHOCTHIO

Teopusi XMMHYECKOT0 CTPOEHHSI OPraHUYECKHUX COeJUHEHHU I ObljIa co31aHa:
M.B.JIom0oHOCOBBIM

A.M1.MenneneeBpiM

+A.M.byTiepoBbIM

S.bepuennycom

CrpykrypHbIe (OpMYJIbI MOKA3BIBAKOT
+110Ce10BaTeIbHOCTh COSAMHEHHUSI aTOMOB B MOJIEKYJIaX;
KOJIMYECTBO aTOMOB YTJIEpOJa U MOJIEKYIIE;

KOJIMYECTBO aTOMOB B MOJIEKYIIE;

Pacrojio’KeHUuEe aTOMOB B IIPOCTPAHCTBE.

B kakoM psijly cOeMHEHHii HAX0AATCH TOIbKO OPraHHYecKHe BellecTBa:
C,Hg, C4Hg, H,O

CH;COOH, CO,, CH;COH

+C,H,, CsHg, CH4

Ce¢HsNO,, CH,Cl,, NH3

YeMm oTIMYAKOTCH APYT OT APYra roMoJIOru:
4KCIIOM aTOMOB YTJIEPOJa;

+romonorudeckoi pasHoctero CH2;
KOJIMYECTBEHHBIM U KaYECTBEHHBIM COCTABOM;
XUMUYECKON CTPYKTYPOH.

Hau6oabmas maccoBasi 1015 yrijiepoaa B COeJUHEHUM:
+C¢Hg
CeHsCl
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CeHsOH
CsHsCOOH

CBoiicTBa BelecTB 3aBUCAT He TOJIbKO OT COCTaBa, HO M OT
YCIIOBHM IIOJTy4YEHUS BEIleCTBA

+1opsiiKa CBsI3U aTOMOB B COEJMHEHUU

BAJICHTHOCTU XUMUYECKUX IEMEHTOB

arperaTHoOroO COCTOSIHMSI BELLIECTBA

CBoiicTBO, IpUcylee 00bIIHHCTBY OPraHNYeCKUX BellecTB:
BBICOKHE TEMIIEPATypbl KUIICHUS U IJIaBJICHUS;

BBICOKAsI 3JIEKTPOIIPOBOAHOCTH;

+rOPIOYECTD;

00JbI1Iast IJIOTHOCTb.

BanenTHoCTb yriiepoia B METaAHE paBHaA:

+4.

SIBiIeHue cylIeCTBOBAHUS HECKOJbKHX BelleCTB OJAMHAKOBOI'O COCTaBa, C OJHOW U TOH iKe
MOJIEKYJISIPHOM MacCOii, HO ¢ Pa3HbIM CTPOEHHUEM MOJIEKYJI — 3TO:

aM(pOTEepHOCTb;

TOMOJIOTHS;

+tHu3oMepus;

AJUTOTPOIINH

Juauna onmunapuoii csizu (C-C) paBHa:
+0,154 am

0,120 am

0,134 am

0,180 aMm

Ba.uoeHTHblﬁ YIoJI Me:K1y THOPUIHBIMHA OPOUTAJISIMUA B COCTOSIHUU sp3-m6pnnn3aunn:
120
+109°28/
180’
154°
Tab6auma 8
MeTtoauka npoBegeHHs KOHTPOJIsI

[TapameTpsl METOUKH 3HaueHue napameTpa

Hpenen JJIMTCIIbHOCTH BCCTO KOHTPOJIA 15 MHHYT

ITocnenoBaTenbHOCTD BBI60pa BOIIPOCOB CnyqaﬁHa;I

HpezmaraeMoe KOJIMYCCTBO BOIIPOCOB 5

Kpurepuu onenku:

-5 0anj0B BBICTABISETCA CTYIEHTY, KOTOPBIA NPABUIBHO BBIMOJHSAET S5 TECTOBBIX
3aJIaHUI;

- 4 DasJ1a BBICTABJISIETCS CTYJIEHTY, €CJIA MPABWIBHO PEIICHO 4 TECTOBBIX 3a/1aHMUSL.

- 3 0as11a BBICTABJISETCS CTYJIEHTY, €CJIM MPABUIIBHO PEIICHO 3 TECTOBBIX 3a/1aHUS
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CamocrosiTesibHAs padoTa
(JomamHee 3a1aHue)
3aganus 1y caMoNpoBepPKH

1. Kakoe xoymdaecTBO BeniecTBa cocTapisgeT 92 r saranonaa C2H5OH?

2. Onpenenute Maccy TIIIOKO3bI, cojaepxaieit 0,6 MOJib aTOMHOTO yriepo/ia.

3. OnpenenuTe MacCOBYIO JI0JII0 KUCIOpoia (B %) B METUIIOBOM CIIUPTE, COCTaB KOTOPOTO
BbIpakeH ¢popmynoit CH30H.

4. Kakoit o0bemM Bojopoaa (H.y.) MOXKET MPUCOCIMHUTH CMECh ra3oB maccoil 15,4 r, kotopas
coiepxuT 3THIIeH (0= 54,5%), nporniien (© = 27,3%) u Oyrunen (o = 18,2%).

5. IlpupoaHBIi Ta3 OJHOTO M3 MECTOPOXKICHHUHN COMepKUT MeTaH (o = 92%), stan (® = 3%),
npomnad (0 = 1,6%), Oyran (0 = 0,4%), azot (0 = 2%) u apyrue razsl (0 = 1%). Onpenenure
MacCy OpraHUYeCKUX BEIIECTB, BXOAAMIMX B cocTaB 20 11 (H.y.) IPUPOIHOTO rasa.

6. Ilpu cropanuu ankana maccoi 3,6 T oOpazyercst okcup yriaepona (IV) odosemom 5,6 i1 (H.y).
[TnoTHOCTH ankaHa Mo BOAOpoaAy paBHa 36. YCTaHOBUTE MOJIEKYISIPHYIO (JOPMYITY aJIKaHa.

7. BeiBecTH MOJNIEKYISIpHYIO (hopMyiTy BemiecTBa, eciiu oHO coaepkuT C (o =39,97%), H (o =
6,73%),

O (o =53,3%) 1 300 M1 mapoB ATOTO BEMIECTBA (H.y.) UMEIOT Maccy, paBHyto 2,41 T.

8. AHanm3 cMecw MeTaHa | aleTHJIeHa T0Kasaj, YTo o0Iiee coaepKaHnue yrieposia B CMECH o
Macce paBHO 88, 46%. Onpenenure coctaB cMecu B % 1Mo Macce.

9. Ilpu cropanuu 14,6 r xj0pcoepKaiiero OpraHM4eckoro BeuecTsa Obuio noixydeHo 13,44 n
CO2 u 3,6 r H20. Bech xop, coaepKaBIIMNCA B HABECKE, BJIBO€ MEHBIIEH, YEM HCXOJHAs,

nepeseneH B AgCl maccoit 14,3 r. IL1oTHOCTH 110 BOJOPOAY MCCIAEAYEMOTO XJIOPOPTaHUIECKOTO
BelecTBa paBHa 74. OnpeneauTe MOJICKYISIpHYIO (OPMYITy 3TOTO BEIIECTBA.

10. Kakoit o0BeM XJIOpPOBOJIOpOAA MOXET MpopearupoBatbh ¢ 15 T cMmecHw, cocTosier wu3
TPUMETHJIaMUHA, IPONUIaMUHA U METHIISTUIIAMHUHA?

11. IIpu okuciieHMH OJAHOATOMHOrO cnupra m = 11,2 T KUCIOPOJOM BO3[lyXa B MPUCYTCTBUU
karanuzaTtopa npu 500°C obpazoBasiach KMCIOTA, HA HEUTPAITH3AIUIO KOTOPOH MOTPEOOBAIOCH
59,4 mn 20% pactBopa KOH (o =1,18 r/mm). KakoBa MonexynspHas (opmyna HUCXOIHOTO
criupra?

12. Kakyro maccy OpoMHOIT BOJbI cMaccoBoi j1osie Opoma 1,6% MoxkeT 00eclBETUTh MPOMHIIEH
oobemoM 1,12 11 (1.y.)?

13. Kakoit o0weM Bozmyxa moTpedyercs mia cxuranus 30 1 anerwnena CoH2(n.y.),
coaepxaniero 5% Heroprouux npumecein? CoaepkaHue KUCIOPOia B BO3AYXE CUUTATh PABHBIM
20% 1o oobemy.

14. Cxonpko 11 BoAoponaa (H.y.) BBIASIHMTCS TPH KaTaIUTHYECKOM JeruapupoBaHuu 49 r
METHILHMKIOTEKCaHa B TOJIyOJd, €ciu oOBeMHas J0Js BbIXOJa Mpoaykra paBHa 75% oOT
TEOPETUYECKH BO3MOKHOTO?

15. Ilpu cropanuu 13,44 n (H.y.) CMECH MOHOOKCHJA YIJepoJa, METaHa W alleTUJIeHa
obpazoBanocs 17,99 1 CO2 (n.y.) u 9 r H20. CkonbKO JTUTPOB KAXKIOTO ra3a COJIEPKUTCS B
cmecu?

Kpurtepuu onleHkH yMeHHUsI peliaTh pacyeTHbIE 3a/1a4H:

5 6angoB:
UCTIONb3yeT 3HAHHWS OCHOBHBIX 3aKOHOB XHMHHU JUIS PEIICHHS 3a/av, BIIaJCHUEM
KYJIbTYpOW MBIIUICHHS; CHOCOOHOCTBIO K OOOOIICHHUIO, aHalU3y, KPUTHUYECCKOMY
OCMBICIICHHIO, CHCTEMATHU3alluH, TOCTAaHOBKE IIeJIeii U BBIOOPY MyTel UX JOCTHKCHUS, B
JIOTUYECKOM PACCYXKJICHHUH W PEIICHHH HEeT OUIMOOK, 3ajaya pellieHa palioHaIbHBIM
CII0COOOM.

4 6ayaa:
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B JIOTMYECKOM DPACCY)KJICHHU U PEIIEHUH HET CYIIECTBEHHBIX OMIMOOK, HO 3aj[aya perieHa
HEpaIMOHAIBHBIM CIIOCOO0M WK JIOMYIIIEHO HE 00Jiee JBYX HECYIIECTBEHHBIX OMIHOOK.

3 6anna:

B JIOTHYCCKOM paCCY)KI[eHI/H/I HECT CyIJ_IeCTBeHHBIX OH_II/I6OK, HO [[OHYH_ICHa CyIJ_[eCTBCHHaSI
OIMOKa B MAaTEMAaTHYECKUX pacueTax.

2 6asa:

HUMCHOTCA CYH_IGCTBCHHI)IG OIHI/I6KI/I B JIOTHYCCKOM paCCY)KIleHI/II/I nB peHIeHI/II/I.

1 0amt:

OTCYTCTBHE OTBETA HA 33JIaHUE.

Tema 2. 3. «Kinaccupukanus 1 HOMEHKJIATYPA OPraHU4YeCKUX BellecTB)

Koutposanpyemblie KoMnoHenuTsi: 3;; 32 ; By; B, JIPo 4, JIPo 5, JIPo 7, JIPo 9, JIPo 12
KonTposmpyemble 3HaHus: Ki1accupukamuwsi ©W  HOMEHKJIATYpa OPraHUYECKUX
COCIUHCHHIA,
YMEHHsI: -Ha3bIBaTh. HM3YYCHHBIC BEIIECTBA I0 «TPUBHAIBHOW» WU MEXKIyHAPOTHOU
HOMCHKJIATypaMm;

-OMMpPEACIATh: MPUHAMJIIC)KHOCTD BEIICCTB K Pa3HbIM KJIaCCaM OPTaHMYCCKUX COGHHHCHHﬁ.

Bonpocsl qus onpoca

1. JlaitTe onpeneseHue:

-aJIKaHOB,

-QJIKEHOB,

-QJIKUHOB,

-apeHOB,

-CIIHPTOB,

-aJIbJIeTU/IOB,

-KE€TOHOB,

- KapOOHOBBIX KUCIIOT,

-TIPOCTBIX U CIO0XHBIX 3(DUPOB,

- AMHHOB,

-aMHHOKHCIIOT,

-T€TEePOLUKINYECKIX COCTUHEHHI.

2. Hamnuune xakoi (GyHKIIMOHAIBLHOM IPYIIIBI MM KPATHOM CBSI3U IS HUX XapaKTEPHO?
Kaxkosa ux obmas popmymna?

3. [IpuBeaute romosoruueckue psaabl u3 10 npeacraBurenend Kaxaoro kiacca. Hazosure
COEIMHEHUS 10 PALMOHAIBHON U MEXAYHAPOAHON HOMEHKIIATypaM.

4. Jlnsa BemectBa, popmyna kotoporo CHz — CH, — CH, — CH,; — CH,OH, cocTaBbTe
CTPYKTYpHBIE (DOPMYIIBI OJTHOTO TOMOJIOTa M OJHOTO u3oMepa. HazoBute Bce BeliecTsa.

5. CocTaBbTe CTPYKTYpHYIO (hopMyIly 3-MeTuineHTeHa- 1.

6. [lepeuncnure BUIBI N30MEPHHU, XapaKTEPHBIE JUIS:

-aJIKaHOB

-aJIKEHOB,

-aJIKMHOB.

- CIUPTOB

- JIbJIETUJIOB U KETOHOB

- KapOOHOBBIX KUCIIOT

Tumnosbie ynpaxsHeHus M0 pa3aery

1. Hanumute ctpykTypHble (opMylnbl U JaiiTe Ha3BaHME MO CUCTEMATHYECKOW HOMEHKJAType:
JIUTPETOYTHIIAMMETHIMETaH
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2. Hamummure cTpyKTypHBIE (DOPMYIBI CIEAYIOIIUMX YIIEBOJOPOJOB W JaiiTe Ha3BaHHE IO

paluoHaIbHOW HOMEHKIIAType: 2,3,5 -TpuMeTWIrenTan

3. Hanmmwure ctpykrypHbIe (OpMYJBl U JaiiTe Ha3BaHWE MO CUCTEMATHYECKOW HOMEHKJIAType:

JUATUIN30NPUTUIIMETAH

4. Hanumute cTpyKTypHBbIE (pOpMYIBbl U AaliTe Ha3BaHHE MO CHCTEMAaTHYECKOW HOMEHKJAType:
JUMETUIIITUIIMETaH

5. Hanummurte CTpyKTypHBIE (QOPMYIBI CIEAYIONMX YIJIEBOJOPOJOB M JalTe Ha3BaHUE

paloHaIbHOW HOMEHKIAType: 2,4-1uMeTnl, 3-U30MPONUITeKCaHTaH

6. Hamumure cTpykTypHble OpMysbl U JaiiTe Ha3BaHUE IO CUCTEMATHUYECKON HOMEHKIIAType:

METUIIIMU30IPOITUIMETAaH

KonTtpoabHas padora o reme:
«CtpoeHue U KiaccupuKalus OpraHuuecKux COeAMHEHUN».

I Bapuanr.

1. Hanumure cTpykTypHbIe (pOpMysIbl H30MEpOB renTtasa (8) 1 Ha30BUTE UX.
2. Hanmumure cTpyKTypHBIE (POPMYIIBI BEHIECTB 110 UX HA3BAHUSAM:

a) 2,4 — MUMETHIHOHAH;

0)2- MeTu - 4 STUITENTAaH;

B) 2- 3TUJITEKCaH.

3. HazoBuTe MO CHCTEMaTHYECKON HOMEHKJIAType BEIIECTBa, (POPMYJIBI KOTOPBIX
MIPUBE/ICHBI HIKE.

a) (H3C), — CH — CH,— CH;,- CH — (CH3)»
6) H;C - CH-CH =C - CH3
.
4. CtpoeHue aTroma yriepoja: BTOpOe BaJIEHTHOE COCTOSIHUE YIIIepo/ia.
5. Haiiaute MonekynspHyto GopMyiTy yriaeBoJA0poAa, MaccoBasi 10JIs

yriepoja B KotopoMm cocrtasiisger 81,8%, OTHocuTenbHAas IIOTHOCTh
BellleCcTBa M0 a30Ty paBHa 1,57.

II BapuaHT.

1. Hanumure cTpykTypHBIe (hOPMYIIBI H30MEPOB OKalaHa U HA30BUTE UX.
2.HanmumuTe cTpyKTypHBbIE (POPMYIIBI BEIIECTB MO UX Ha3BaHUSIM:

a) 2,2,3 — TpUMETHIITEKCaH;

0)3 — MeTHI1 — S53THIIIEKaH;

B)3 — ATWJITEITaH.
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3. HazoBute 1o cucremMaTnyeckoii HOMEHKIJIATYpe BellecTBa, GOpPMYIIbI
KOTOPBIX MPHUBCACHBI HUKC.

a)H3C—C|=C| — CH;

CH; CH,

CH3

6) H;C-CH-CH,- CH;

CH;
4. CtpoeHue aToma yriiepoJia: MepBoe BaJIEHTHOE COCTOSHHUE YTIIepo/ia.

5. Hamigute MonexkynsapHyio ¢GopMyily yriaeBOJAOpOaa, MaccoBas JOJS BOJOpoJa B
KoTopoM cocTtaBiiger 15,79%. OTHocuTenbHas MIOTHOCTh MApOB 3TOTO BEIIECTBA MO BO3AYXY
cocraBisaeT 3,93.

Kpurtepun oueHKH NHCbMEHHOH KOHTPOJIbHOM padoThl

Onenka «5»:
*OTBET MOJHBIA M MPABUIbHBIN, BO3MOHA HECYIIECTBEHHASI OITHNOKA.
Onenka «4»:
*OTBET HETIOJHBIN WK IOMYIIEHO He 00Jjiee IBYX HECYIIECTBEHHBIX OIHUOOK.
Onenka «3»:
*paboTa BBITIOJHEHA HE MEHEE YeM HAIOJIOBHHY, JOMYIIIEHA OJTHA CYIIECTBEHHAs OITUOKA U
MIPU ATOM JIBE-TPH HECYIIECTBEHHBIC.
Onenka «2»:
*paboTa BBHITIOJIHEHA MEHBIIIE YeM HAIOJOBUHY WJIU COJCPIKUT HECKOJBKO CYIIECTBEHHBIX
OIINOOK.
Onenka «1»:
*paboTa HE BBIMOJIHEHA.

CamocrosiTesibHasi padoTa
(domalHee 3a7aHue)

§5, ynp.1-5
§6, ynp.1-2
§7, ynp.1-7

Knaccudukanus peaknuii B OpraHuyecKoi XuMuu

KOHTpOJII/IpyeMbIe 3HAHHMA: OCHOBHBIC TUIIBI peaKI_[I/Iﬁ B OpFaHI/I‘leCKOP’I XHUMUU,
YMEHus: -OnpE€aAC/IATh: TUIILI peaKI_[I/Iﬁ B OpFaHquCKOﬁ XHUMUU,

Bonpocel qus onpoca
Pt

1. Hononnure ¢pazy: «Xumudeckas peakuus, ypasHenue koropoit CH; — CH; — CH,=CH, +
H»
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SIBJISIETCS. PEAKLIUEH .. ..
2. Hanumure ypaBHEHUE peakliy OTIICTUICHUS! (JIIMMUHUPOBAHUS). YKaXKHUTE YCIIOBHS €€
ocyuiecTBiaeHus1. Ha30BUTE MCXOAHBIE BELIECTBA U ITPOLYKThI PEAKIUH.
3. Hanumure ypaBHEHUE peakliiy T'MIPUPOBAHUS 3TUIIEHA U YKAKUTE YCIOBUS €€
OCYLIECTBJICHUS.
4. Hanumure ypaBHEHUE PEaKLMK MIOTy4YE€HUsI METUIIponana u3 Oyrana. [laiite
XapaKTEPUCTUKY ATON PEAKIMH O BCEM U3YYEHHBIM KJIACCU(UKALMOHHBIM ITPU3HAKAM.
5. Onpenenurte TUN pa3pbiBa CBS3U B peakUUAX (TOMOJIUTUYECKUIN WIN T€TEPOTUTHUECKUN):
Br, — 2Br
CH3COOH —CH3COO- + H*
CH3-CHBr-CH3—?CH3-CH"-CH3 + :Br’
6. Omnpenenute TUI KaX /101 peakliy B LENOYKE [IPEBPAIICHH, Ha30BUTE BCE BEILIECTBA!
CH3-CHOH-CH3—> CHZZCH-CH3 —>CH3-CHBI‘-CH3 — CH3- CHOH-CH3
Kpurepuu ouenku onpoca
Ounenka «5»:

* OTBET MOJHBIA U IPABUJIbHBIN HA OCHOBAHUH M3yUYEHHBIX TEOPHU;

* MaTepHAIl U3JI0KEH B ONPEACICHHON JJOTUYECKON NTOCIIEI0BATEIbHOCTH, IUTEPATYPHBIM
SI3BIKOM;

* OTBET CAMOCTOSITEIbHBIM.

Ouenka «4»:

* OTBET MOJHBIA U TPaBUJIbHBIN HA OCHOBAHWH N3YYEHHBIX TEOPH;

* MaTepuall M3JO0KEH B ONIPENEICHHOM JOIMYeCKOM NOCIIEIOBATENBHOCTH, MPHU ITOM
JIOTIYILIEHbl JIBE-TPH HECYILECTBEHHbIE OIIMOKH, HCIPABJICHHbIE 10 TPeOOBaHUIO
YUUTEISL.

Ouenka «3»:

* OTBET MOJHBII, HO IPU ITOM JOMNYIIEHA CYIIECTBEHHAs OLIMOKAa MM OTBET HEIOJIHBIH,

HECBSA3HBIM.
Ouenka «2»:

* [IpY OTBETE€ OOHAPYKEHO HEMOHMMAaHME YJalIUMCS OCHOBHOTO COJAEp)KaHUS y4eOHOro
MaTepuajla WINM JOMYIIEHbl CYIIECTBEHHbIE ONIMOKU, KOTOpPbIE YJallUHCS HE MOXKET
HCIIPABUTH IIPU HABOALINX BOIPOCAX YUUTEIIS.

Onenka «1»:
* OTCYTCTBHUE OTBETA.

@DoH/I TECTOBBIX 3aJaHUI JJIfl TEKYIEro KOHTPOJIS 3HAHUI 110 TeMe:
Buvibepume 0oun npasunvuwix éapuarnm.

Kaxkue Tunbl peakiuii He XapaKTePHbI VISl OPraHUuvdecKoil XUMMH:

3aMEILCHUS
+COCIUHECHU S
OTILECIUICHUS
MIPUCOECAVHEHUSA
H30MEpHU3aLUU
MOJIMMEPHU3ALIUU

Peaknusi neruaipoOpoMupoOBaHNs OTHOCUTCS K PeaKIusIM:
3aMEILCHUS

+TOTILEIICHUS

MPUCOCIAUHEHUS

H30MepU3alun
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B3aumoaeiicTBMe MeTaHa ¢ XJIOPOM OTHOCHUTCS K PeaKUMsAM:
+3aMelleHUA

OTHICIIJIICHUA

IPUCOCANHEHUSA

H30MEpU3aALUU

Hanummure maHHyro peakiuio ¥ ONpeaeuTe B Hell CyOCTpaT u pearcHr.

Kakasi yactuna nykieopuiabnasn?
H+

+OH-

K+

CHas.

AJIKeHbI He MOT'YT BCTYIIaTh B PeaKIUM:
+3aMelleHUA

TOpEHUs

IMOJIMMeEpU3aLu

MPUCOEIAUHEHUS

B3anmopeiicTBHe MeTaHa ¢ XJIOPOM — 3TO PEAKIHA:
+TraloreHnpoBaHUI

ruapaTanuu

THAPUPOBAHUSA

JETUAPUPOBAHUS

IIpoaykToM peakuuu ruApUPOBAHUS dTeHA (ITUIEHA) ABJISAETCH:
OyraH

+3TaH

MpornaH

ATUH (AIETUIICH)

Peaknus ernpaTanuy XapaKTepHa JJIs BenecTsa, (JopMyJia KOTOpPOro:
CsHe

+C,HsOH

CsHg

CH;COH

IIpoaykToM peakuun mpomneHa ¢ 6GpOMOBOIOPOIOM SIBJISIETCS:
1-6pomnporian

+2-0poMIipornian

1,2-mubpomrpornan

1,2,3-tpubpomMiponan

®opmyJa coefUHEHHUs, B KOTOPOM aTOM Boaopoaa ruapokcorpymnsl -OH naubonee
MO/IBHMKEH:

+CH3COOH

CH,FCOOH

CH,BrCOOH

CH,CICOOH

Peakuun THIPHPOBAHUA COOTBETCTBYET CXeMa:
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v +H20—>C2H5OH
+.. .+H2—>C3Hg

cee —>C2H4+H2
.. .—>C2H4+H20

H1504
JleBoii yactu ypaBHenuss C;H;OH —— cooTBeTcTBYyeT npaBasi 4acTh:

+C3HgtH,0
3CO,+2H,0
C,H4+H,O
CO,+2H,0

B cxeme npespamennii C;H, i; X C—> Y ¢popmynnl BemiecTB X 1 'Y COOTBETCTBEHHO:
C2H4 )51 C2H5OH

C2H4 158 C2H6

+C2H6 u C2H5C1

C2H4 158 C2H4C12

IIponaH BcTynaeT B peakumio ¢ BelecTBOM, (popMyjia KOTOPOro:
+BI’2
HBr
H,O
HCl

IIpumep peakuuu 3aMelieHus :

+C, Hg + Cl, —...
C, Hy+[O]+ H,O —...
C, Hy +HCI —...
C,Hs + HO —...
Tabauua 9
MeToauka npoBeeHUsi KOHTPOJIst
[TapameTpsl MeTOIUKH 3HaueHHe napaMerpa
[Ipenen pIMTENBLHOCTH BCEIO KOHTPOJIA 15 munyt
[TocnenoBarenbHOCTH BEIOOpPA BOIIPOCOB Ciyyaiinas
[Ipeyiaraemoe KOJIM4ECTBO BOIIPOCOB 5

Kpurepun oueHku:

-5 0aqs10B BBICTaBISCTCS CTYACHTY, KOTOPBIA MPABUIBLHO BBIMIOJIHAET S5 TECTOBBIX
3aJaHul;

- 4 DasJ1a BBICTABJISIETCS CTYJIEHTY, €CJIM MPABUIBHO PELICHO 4 TECTOBBIX 3a/1aHMUS.

- 3 0as11a BBICTABJISETCA CTYJIEHTY, €CJIA MPABUIIBHO PELIEHO 3 TECTOBBIX 3aaHMS

Tema 2.4. IlpeaenbHble yIi1eBoAOPOAbI
Kountposmpyemsbie komnonentsi: Y ; By; Bs, JIPo 4, JIPo 5, JIPo 7, JIPo 9, JIPo 12

KonTpoanpyemble 3HaHMAA: OmpejaeieHHe, Kiaccu(UKalnio, HOMEHKIATYpy, CBOICTBA,
CHOCOOBI OMYYESHHS ¥ IPUMEHEHHE MPeIeIbHBIX YTIEBOAOPOIOB;

yMeHHsI: -OOBSCHATh: PEAKIMOHHON CIOCOOHOCTH OPraHWYECKUX COCTUHEHHHA OT
CTpPOEHHUS WX MOJEKYJ; BBINOJHATE XUMHUYECKUNW OKCIEPUMEHT IO pacro3HaBaHHUIO
BOKHEHIIIMX OPraHUYECKUX BEIIECTB, MOJTYYEHHIO KOHKPETHBIX BEIIECTB, OTHOCSIIHUXCS K
M3YUYEHHBIM KJIacCcaM COE€IMHEHUII;
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Bonpocs! 115 onpoca

1. Jaiite onpenenenue ankanoB. KakoBa ux oomast popmysna’?

2. IlpuBenute romosoruueckuil psag w3 10 mnpencraBureneil kimacca. Hazosute
COEJIMHEHUS 110 MEXIYHAPOIHOM HOMEHKJIATYpE.

3. BcioMHUTE OCHOBHBIE IPAaBUJIa HOMEHKJIATYpPBI JJIs1 AlIKaHOB.

4. Kakoli BuJ H30MEPHUH XapaKTepeH s ankaHoB. Hamummre GopMyIiel Bcex H30MepoB
mg coemqunenusa: Hs;C - CH, - CHy- CH, - CH,—CH; Hazosute coeguHeHus 110
MEKIyHApOAHON HOMEHKIIATYpE.

5. Ilepeuucnure OCHOBHBIE CIOCOOBI MOJy4eHMs ainkaHOB. Hanumminre ypaBHeHUs
XUMHUUYECKUX PEAKIIUH.

6. Ilepeuncnure OCHOBHbIE XHMMHYECKME CBOMcTBa ankaHoB. Hamumure ypaBHeHUs
XUMHUYECKUX PEAKIIUH.

7. PacckaxuTte 0 MPUMEHEHUHU aJIKaHOB.

Kpurepuu onenkn oduue A1 yCTHOT0 OTBeTa
Onenka «5»:

* OTBET MOJHBIA U TPABUIIbHBIN HA OCHOBAHUH M3y4YEHHBIX TEOPUH;

* MaTepHUAII U3JI0KEH B ONPEICICHHON JJOTUYECKON NTOCIIEI0BATEIbHOCTH, IUTEPATYPHBIM
A3BIKOM;

* OTBET CAMOCTOSTEIbHBIMN.

Ouenka «4»:

* OTBET MOJHBIA U IPaBUJIBHBIN HA OCHOBAHWH N3YYEHHBIX TEOPH;

* MaTepuall M3J0KEH B ONPEIEICHHOM JOrMYeCKOM NOCIIEIOBATENbHOCTH, IPU 3TOM
JIOTIYILIEHbl JIBE-TPH HECYIIECTBEHHbIE OIIMOKH, HCIPABJICHHbIE 10 TPeOOBaHUIO
YUHTEIA.

Ouenka «3»:

* OTBET HOJHBII, HO IPU TOM JOMYIIEHA CYIIECTBEHHAs OLIMOKa MM OTBET HEIOJIHBIH,

HECBSA3HBIM.
Ouenka «2»:

* [IpU OTBETE€ OOHAPYKEHO HEMOHMMAaHME y4allUMCs OCHOBHOIO COJEp>KaHUs y4eOHOro
MaTepuajla WINM JOMYIIEHbl CYIIECTBEHHbIE ONIMOKH, KOTOpPbIE YJallUHCS HE MOXKET
UCIIPABUTH IIPU HABOALIMX BOIPOCAX YUUTEIIS.

Ounenka «1»:
* OTCYTCTBHUE OTBETA.

IIpakTnyeckas padora
KavecTBeHHBIN aHAIU3 OPraHUYECKUX COCAMHEHUIA

HGJ'ILI OCBOHTH KAUECTBCHHBIN aHAIN3 OPraHu4YCCKUX COCJIMHEHU

[IpouunTaiiTe MHCTPYKIUIO MO BBIMOJIHEHUIO OTbITA (CTp. 283 )
Bcnomuaute npaswina Th nmpu padoTe ¢ )KUAKOCTIMHU.
BoinonHuTe ONBITHI

Crenaite BBIBOJ

Odopmure oTyeT B 1a6OpPATOPHOI TeTpaau

Conepxxanue oTuyera:
MOPSIIKOBBIN HOMED MPaKTUIECKOW paboThI, €€ Ha3BaHMUE;
11e1b paboTHI;
3aJlaHuE;
KpaTKOE TEOPETUYECKOE BBEICHUE K JJAaHHOU padoTe;
Ha3BaHHE OMBITOB;
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odopMIICHHE PE3YTHTATOB OTIHITOB B COOTBETCTBUM C TPEIBSIBISIEMBIMU TPEOOBAHUSMU.

3amura MpakTH4YEeCKOH pabOThl OCYIIECTBIAETCS HA 3aHATHM, CIEAYIOUIEM II0CE €€
BeimosiHeHus. [Ipu 3ammre oOyJaromiuiicss MOJDKEH MPEACTaBUTH OTYET, COCTABJICHHBIN 10
MIPEAJIOKEHHOM BBIIIIE CXEME, MOSICHUTh BCE IPUBEACHHBIE PACUETHI U BHIBOJIBI.

Kpurepuu onenka npaktuieckoi padorsl

5 6as10B:

paboTa BHIMOJIHEHA MTOJIHOCTHIO U MPABHIILHO, CHICNIaHbl TPABUIIbLHBIE HAOOJCHUS U BHIBOJIBI,
OKCTIIEPUMEHT OCYIIECTBIICH IO TUIAHY C YYETOM TEXHHKH O€30TacHOCTH M MPaBWII PabOTHI C
BEIIECTBaMU U 000PYyIOBaHUEM;

MIPOSIBJICHBI OPraHU3alMOHHO-TPYAOBBIE YMEHHs (ITOIEP)KUBAIOTCS YUCTOTA pabodero mecra u
MOPSAZIOK Ha CTOJIE, SKOHOMHO UCTIOJIB3YIOTCSI PEaKTHBHI).

4 0ana:

paboTa BBIMOJIHEHA TPABHIIBHO, CICTAHBI MPaBHIIbHBIC HAONIONEHHSI W BBIBOJBI, HO TIPU 3TOM
OKCTIEPUMEHT IMPOBEJICH HE TMOJHOCTHIO WM JOMYIICHBI HECYIECTBEHHBIE OMIMOKNA B paboTe C
BeIIeCTBaMU 1 000pyJOBaHNEM

3 danna:

paboTa BBINOJHEHA MPABWJILHO HE MEHEE YeM HAIlOJIOBHHY WM JOMYIIEHA CYIIECTBEHHAsS
omunOKa B X0/1€ SKCIEPUMEHTa, B 00bICHEHUH, B 0(hopMIIEHUH paboThl, B COOMIOICHUH TPABUI
TEXHUKU 0E€301aCHOCTH TpH padoTe C BEIIECTBAMH M 00OPYIOBAaHHEM, KOTOpasi MCIPABISIETCS
10 TPEOOBAHUIO YUUTEIS.

2 0asia:

JOTyYIIeHBI ABe (M 0oJiee) CYIIEeCTBEHHBIC OIMIMOKH B XOJI€ KCIIEpUMEHTa, B OOBSICHEHUH, B
obopmiieHnn pPabOTh, B COOIOJICHWHA TIPAaBWJI TEXHUKHA O€30MacHOCTH Tpu paboTe ¢
BEIECTBAMU 1 000PYA0BaHUEM, KOTOPbIE yJaIllUHCs HE MOYKET UCIIPAaBUTH J1aXe M0 TpeOOBaHHIO
YUUTEIS.

1 6asn:

paboTa He BBIMIOJHEHA, Y YJalllerocs OTCYTCTBYIOT 3KCIIEpUMEHTAIbHBIE YMEHUS.

@DoH/I TECTOBBIX 3aJaHUI JJIfl TEKYIEr0 KOHTPOJIS 3HAHUI 10 TeMe:

Buvibepume o0un npasunvuvix eapuanm:

IlepBblii npeacTaBuTe b PAia AJIKAHOB HA3BIBAETCH:
OyraH;

MIPOIaH;

OKTaH;

+METaH.

Oomas ¢popmysa aJiIkaHOB:

CnHZn;

+CnH2n+2;

CnH2n72;

C.H,.

ATOMBI YIJIep0Ja B AJIKAHAX HAXOAATCH B COCTOSIHMU:
Sp-TUOpUAN3ALINN;

pp-THOpUIM3ALMH;

+sp’-ruGpuausarim;

B HETMOPUIHOM COCTOSIHUU.
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BaJieHTHBII yroa B ajiIkaHaxX paBeH:
+109°28";

180°;

90°;

270°.

MouJieky1a MeTaHAa HMeeT CTPOCHHE:
OKTa3ApUYECKOE;

IUIOCKOCTHOE;

+TeTpa’Ipu4ecKoe;

reKCaroHaJIbHOE.

Kaxaplii  mociieylomuii  IpeIcTaBUTe]b TOMOJIOTHYECKOr0 psaga OPraHMYecKHx
COoeMHEeHHUIi OTIMYACTCS OT MPeAbIIYIIEro Ha TOMOJIOIHYECKYI0 PA3HOCTh, PABHYIO:

CH;

CH;

CHy;

+CH,.

Yr1o0bI 1aTh HA3BAHHE PAAMKAJY, HEO0X0AUMO 3AMEHHUTh -aH B HA3BAHHHU AJIKAHA HA:
-¥H;

+-WT;

-€H;

-JIMEH.

Kaxkue u3 npuBeieHHbIX BelIeCTB — H30MepPbI?
1) CH3*(CH2)5*CH3;

2) CH3—CH(CH3)— C(CH3)>»—CHs;

3) CH3*C(CH3)2*CH3;

4) CH3—CH(CH3)— CH(CH3)—CHas.

+1m2;

1u4,

2n4;

3u4.

BemectBo CH3—CH(CH3)- CH(CH3)-CHj3 Ha3biBaeTcsi:
2,3,4-TpUMETHIIOKTaH;

H-TE€KCaH;

+2,3-numeTunoyran;

3,4-quMeTUIIIEeHTaH.

BemecTBo 2,2-1MMeTHIINIPONAH NO-APYrOMY MOKHO HA3BaTh:
OKTaH,;

+TeTpaMeTUIMEeTaH;

2-MEeTWINpPOTIaH;

IIEHTAaH.

CeapMoii npeacTaBuTe b PSAA AJTKAHOB HA3bIBACTCH:
OKTaH;

HOHaH;

JICKaH;

+renTaH.
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Y1001 HA3BATDH paSBeTBﬂeHHLIﬁ yriaesoaopon, CHavYaJ/ia HY>KHO:

+BBIOpATh CaMyIO JUIMHHYIO IIETIOYKY aTOMOB yIIIEpO/a;
yKa3aTb Ha3BaHUS PAIUKAaJIOB;

yKa3aTb MPUHAIIICKHOCTD K KJIACCY BEIECTB;

yKa3aTh PacloIOKeHNE PaIUKaJIOB.

Bemecrsa CH3;—CH3 n CH3;—CH,—CH; saBasioTcs:
M30MEpPaMH;

+TOMOJIOTaMU;

QIOTPOTIHBIMHU BHIOU3MEHCHUSMU;

pazuKagamMu.

®opMyJia IEHTaHA:
CsHio;

CoHao;

+CsHio;

CioHao.

®opmyaa C,Hs cooTBercTByeT:
+paauKany 3TUIY;

JIeKaHy;

OKTaHy;

Oyrany.

B3anmoaeiicTBue MeTaHa ¢ XJIOPOM — 3TO PeaKIus:
pa3oKEHUS;

COCTMHEHMUS;

oOMeHa;

+3aMeleHUs.

I'a3000pa3Hble ajIKaHbI — ITO:
CHy, C4Hi0, CioHao;

+C;3Hs, CoHg, C4Hjo;

CeH14, CsHiz, CsHo;

C7Hy6, CeHis, CioHao.

Peaxuusa 2CHslI + 2Na = 2Nal + C,Hg Hocut nmsi:
H.H.3ununa;

A.M.bytneposa;

+111.A.Bropua;

J.1.MeHneneena.

dDopmyJia TeTpaxjiopMeTaHa:
+CCly;

CHC13;

CH2C12;

CH;Cl

s NMPHUBEAEHHBIX HHKe peaxkuui BbIOepuTe
cBO0OJHOPAIMKAJIBbHOMY, a4 10 HOHHOMY MEXaHU3MYy:
CH4 —> C + 2H2 ;
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+C2H5OH + HBr — C2H5BI' + Hzo;
CH4 + 202 — C02 + 2H20;
CH4 + HQO — CO + 3H2

HpO)IyKT MOHOXJIOpHUPOBaAHUA ME€TaHa:

CHZC]Z;
CHC13;
CCly;
+CH;Cl.
Tab6amnuna 10
MeToanka npoBeieHHs] KOHTPOJIs
[TapameTpsl METOUKH 3HaueHue napameTpa
[Ipenen AIMTENBHOCTH BCETO KOHTPOJIA 15 munyT
[TocnenoBarenbHOCTH BEIOOpPA BOITPOCOB CnydaitHas
[IpemytaraeMoe KOJIM4eCTBO BOIPOCOB 5

Kpurepun onenku:

-5 0a/JIOB BBICTABISETCS CTYAEHTY, KOTOPbIM MPaBUJIBHO BBIMOJHSIET 5 TECTOBBIX
3aJJaHuH;

- 4 Das1a BBICTABISAETCS CTYJIEHTY, €CJIA MPABWIBHO PEIICHO 4 TECTOBBIX 3a/1aHMUS.

- 3 0as11a BBICTABISAETCS CTYJIEHTY, €CJIA PABWIIBHO PEIIECHO 3 TECTOBBIX 3aJaHUS

Tema 2.5. AJIKeHBI
Koutposanpyembie koMnoHenTsl: Y ; By; Bs, JIPo 4, JIPo 5, JIPo 7, JIPo 9, JIPo 12
KouTposaunpyemble 3HaHMsI: oOmpejaeiieHHe, KiacCH(UKAIMIO, HOMEHKIATYPy, CBOMCTBA,
CrocoObI MOJTyYeHUS U PUMEHECHHE aJTKCHOB;

YMEHHUSA: -00BICHATH: PEAKITMOHHOW CIMOCOOHOCTH OPTaHMYECKHUX COCAMHEHHH OT
CTPOCHHMS WX MOJICKYJ; BBIMOJHATh XWMHUYECKHH OKCIIEPUMEHT 10 PAaCIO3HABAHHUIO
BOKHEHUIINX OPraHUYECKUX BEIIECTB, MOJIYUCHUIO KOHKPETHBIX BEIICCTB, OTHOCSIIUXCS K
M3Y4YEHHBIM KJIacCcaM COCTMHCHHUIA;

Bomnpocs! qi1st onpoca

1. [aiite onpenenenne ankeHoB. KakoBa ux o6mas popmyna?

2. llpuBenute romosiornueckuii psg u3 10 npexacraBurenei kimacca. Hazosute
COCIMHECHUS TI0 MEKIYHAPOTHOW HOMEHKIIATYpE.

3. BcnoMHUTE OCHOBHBIE ITpaBUjIa HOMEHKIATYPHI TS AJIKCHOB.

4. Kakue BuIbI H30MEPUU XapaKTepHBI [T ankeHoB. HanuiuTte hopMyisl Bcex

HU30MEPOB JJISI COCTMHEHUS: H,C=C-CH; - C|H2 — CHj;

CH;

HazoBute nzomepsl Mo MexIyHapOJHON HOMEHKIIATYpe.

5. Ilepeuucnure OCHOBHBIE CIOCOOBI TMOJY4YEeHHs] alKeHOB. Hamumiure ypaBHEHHUS
XUMUYECKUX PEAKIUH.

6. Ilepeuncnure OCHOBHBIE XMMHUYECKHE CBOWCTBA allkeHOB. Hamummre ypaBHEHUS
XUMUYECKUX PEAKIUH.

7. PacckaxuTe 0 MPUMEHEHHUH AJIKEHOB.

Kpurtepun ouenku o01mme 1Jist yCTHOTO OTBeTa
Ounenka «5»:
* OTBET MOJIHBIA U MPaBUJIbHBIN HA OCHOBAHUU W3YUYEHHBIX TEOPHIA;
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* MaTepHUall U3JI0KEH B ONPEACIICHHOM JIOTUYECKOW IMOCIEI0BATENBHOCTH, JINTEPATYPHBIM
SI3BIKOM;

* OTBET CaMOCTOSTEIIbHBIM.

Onenka «4»:

* OTBET IIOJIHBIA U ITPABUJIbHBIN HA OCHOBAHUM U3Y4YEHHBIX TEOPUH;

* MarepHall M3JIOKEH B OINPEICICHHOW JIOTMYECKOW IOCIEAOBATEIbHOCTH, TPU 3TOM
JOTYIIEHBI JIBE-TPH HECYIIECTBEHHBIC OIIMOKH, WCIPABJICHHBIE 10 TPeOOBAHUIO
YUHTEIS.

Onenka «3»:

* OTBET IOJHBIM, HO MPU 3TOM JIONYIIEHA CYIIECTBEHHAsI OMMOKA WM OTBET HEIOJHBIMU,

HCECBSI3HBIM.
Onenka «2»:

* MpU OTBETE OOHAPYXKEHO HEMOHWMAHUE YYAIUMCSI OCHOBHOTO COJIEpkKaHUs ydeOHOTO
Marepuana WM JOMYIICHBbl CYIIECTBEHHBIC ONIMOKH, KOTOPBIC YYaIIMICS HE MOXKET
HCTPABUTH MPHU HABOJALIUX BOIIPOCAX YUUTEIS.

Onenka «1»:
* OTCYTCTBHUE OTBETA.

IIpakTuyeckas padora.

[Tonyuenue sTuneHa Ieruaparauyueil STUIOBOTO CUPTa (MHCTPYKIIUS O BHITIOJHEHHIO HA CTP
285).

Ilens: ocBOUTH JTA0OPATOPHBINA CIMOCOO TMOMYyYEHUS OSTUJICHA W HW3yYUTh HA TMPAKTHKE €ro
CBOICTBA.

Kputepun oueHka oduue 11 BbINOJHEHHSI MPAKTHYECKOH padoThl

5 6angi0B:

paboTa BBIIOJIHEHA TIOJTHOCTHIO U TTPABHIIBHO, CJICNIAaHbI PAaBUIIbHBIC HAOIIOCHUS U BBIBO/IBI,
AKCIEPUMEHT OCYIIECTBIICH IO IUIaHy C y4ETOM TEXHHKH O€301acHOCTH W MpPaBWII PabOTHI C
BEII[ECTBAMHU M 000PY/I0BaHUEM;

MPOSIBJICHBI OPraHU3alMOHHO-TPYI0OBbIC YMEHHS (IIOIICPIKUBAIOTCS YUCTOTa pabodvero Mecra u
MOPSIJIOK Ha CTOJIe, SKOHOMHO HCIIOJIb3YIOTCS PEAKTHBBI).

4 6ayaa:

paboTa BBINMOJIHEHA MPABHIBHO, CACIaHbI IMPABWIbHBIC HAOJIOJCHUS M BBIBOJBI, HO IIPU ITOM
AKCIEPUMEHT MPOBEJCH HE MOJIHOCTHIO MM JOIYIICHBI HECYIECTBEHHBIC OMTMOKH B padboTe ¢
BEIIECTBAMHU M 000PYI0BAHHEM

3 0aaaa:

paboTa BBINOJHEHA MPABHJIBLHO HE MEHEE 4YeM HAIOJOBHHY WJIHM JOMYIICHA CYIICCTBEHHAs
omroOKa B X0J1€ PKCICPUMEHTa, B 00bSICHEHUH, B 0()OPMJICHUH PabOThI, B COOIIOJICHUH TPABUII
TEXHUKU 0E€30MacCHOCTH MpH paboTe C BEIIECTBAMU U 000OpPYIOBAaHHEM, KOTOPAs MCIIPABISAETCS
10 TPeOOBAHUIO YUUTEIIS.

2 0aJyaa:

JoMyIeHbl ABe (M 0oJiee) CYIIECTBEHHbIE OIMUOKKM B XOJ€ DKCIEPUMEHTa, B OOBSCHEHHH, B
opopmieHurn paboOThl, B COOMIOACHMM TIPAaBUJI TEXHUKH O€30MAaCHOCTH Tpu paboTe cC
BEII[ECTBAMU M 000PYA0BaHUEM, KOTOPbIE yJalIUNHCs HE MOXKET HCIIPABUTH JIaXe M0 TPEeOOBaAHUIO
YUUTEIS.

1 6asr:

paboTa He BBIMIOIHEHA, Y YYaIl[erocs OTCYTCTBYIOT SKCIIEPUMEHTANbHBIE YMEHHUS.
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D oH/ TeCTOBBIX 33/IaHUI VI TEKYIer0 KOHTPOJIsl 3HAHM 10 TeMe:
Buvibepume o0un npasunvuvix eapuanm:

OtMeTbTe BO3MOKHBIE (POPMYJIbI AJIKEHOB
CH3-CH(CH3)-CH2-CH3
+CH2=CH-CH(CH3)-CH3

C7H16

C6HO6

CocTaB ajkeHOB oTpaxaeT odumasi gopmyia
CnH2n+2

+CnH2n

CnH2n-2

CnH2n-6

HasoBure anken CH2=CH-C(CH3)3
2,2-nmumeTunoyTeH-3
1,1-mumeTnnoyren-3
3,3-mumeTunoyren- 1

+3,3,3- TpumeTuanponeH- 1

Ykaxute popmyay 2,3,3-TpuMerniirekcesa -1
CH2=C(CH3)-C(CH3)2-CH2-CH3
(CH3)2CH-CH2-CH(CH3)2
+CH2=C(CH3)-C(CH3)2-CH2-CH2-CH3
CH3-CH2-CH2-CH(CH3)2-CH=CH2

Ykaxute popmyay uzomepa aiss 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

Yxkaxkurte popmyay romodora aisa CH3-CH=C(CH3)-CH3
CH2=CH-C(CH3)-CH2-CH2-CH3
+CH3-CH=C(CH3)-CH2-CH3
CH3-C(CH3)=CH-CH2-CH2-CH3
CH3-CH=C(CH3)-(CH2)3-CH3

Ykaxure o0mee 4ucjao uzomepoB ¢ ¢opmynoii C4HS, yunrTbiBasi CTPYKTYpHYIO,
reoMeTpPU4YecKYI0 H MeKKJIACCOBYI0 H30MEPHIO

4

+5

6

7

JJ1s1 aJIKEHOB He XapaKTePHbI PeaKuuu
+pas3noKeHU

MIPUCOCTNHEHUS

OKHCJICHMA

MOJIUMEPHU3ALTU
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Kearslii pacTBop OpomMa u Gu0JIETOBBIN PACTBOP NEPMAHIAHATA KAJINs 00eCIBEYNBAKOTCS
NpU NPONYCKAHUM Yepe3 Hero

3TaHa

IporaHa

Oyrana

+3TEHA

IIpu B3anmoaeiicTBUHN XJI0poBoAOpPOIa ¢ OyTeHoM-1 moryuuTces
1-xnopOytan

+2-x70p0OyTaH

1-xs0pOyTeH-1

2-xs10pOyTeH-1

MouiekyJIbl AJIKEHOB COAEpPIKAT :
JIBE IBOMHBIE CBSI3U

TOJIBKO OJINHAPHBIE CBS3U

JIBE€ TPOWHBIE CBSI3H

+0/IHy IBOWHYIO CBSI3b

CBs31M MexIy aTOMaMHM yIJiepoaa B 3TeHe:
+01Ha ©- CBA3b U OJHA T- CBS3b

JIBE€ G - CBS3U

JIBE T - CBSI3U

TPU T - CBS3U

Peakuuss CH,; = CH — CH3 + HCl — CH3; — CH(CI]) — CH; npoTekaeT COrjiacHO NpaBuJIy:
Bbyrneposa

+MapKkoBHUKOBA

Meuneneena

3uHnHA

IIpouecc, ypaBHeHNEe KOTOPOTO MPEICTABIEHO HIKe, HA3bIBAETCS:

HC—C—0"CHs + H2 fat.tp HC—C ﬁ CH,
2 2

JETUIPUPOBAHHEM,

pudopMUHTOM,

KPEKUHIOM,

+TUIPUPOBAHUEM.

IIpu nosmmmepu3anum 2,3-1UMeTHI0yTeHA-2 MOJTYYHTCS
(-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

Taoauma 11
MeToauka npoBeieHus1 KOHTPOJIsI
[TapameTpsl METOUKH 3HaueHHe nmapaMerpa
[Ipenen nUTENTBHOCTHA BCETO KOHTPOJIS 15 Munyt
[TocnenoBarenbHOCTH BEIOOPA BOIIPOCOB Cnydaiinas
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| IpennaraeMoe KOJMYECTBO BOMPOCOB | 5

Kpurepun onenku:

-5 0a/JIOB BBICTABISAETCS CTYAEHTY, KOTOPBIM IpaBUJIBHO BBINOJHSIET 5 TECTOBBIX
3aJJaHUH;

- 4 6aJu1a BBICTABIIAETCS CTYACHTY, €CJIM MPAaBUIIBLHO PELIECHO 4 TECTOBBIX 3aJaHMUS.

- 3 6aJu1a BBICTABIIAETCS CTYACHTY, €CJIM IPABUIIBHO PEIIEHO 3 TECTOBBIX 3aJaHUs

CamocrosiTesibHAs paboTa
({omaiHee 3a7aHue)

§12, ynp.1-9
3anaHus 1718 CAMOKOHTPOJISA

1. CKONBbKO TUTPOB STUIICHA HEOOXOIUMO I 0OECIIBEUMBAHMS PACTBOPA , COACPIKAIIETO
400 rpamm Gpoma.

2. Vxaxute Gopmyily ajakeHa, Uil cropaHus 8,961 KOTOporo motpedoBasiocs57,6 T
KHCIIOPO/a.

Tema 2.6. [lneHbl U Kay4yKH
Koutposaunpyembie komnonenutsi: Y ; B,; Bs, JIPo 4, JIPo 5, JIPo 7, JIPo 9, JIPo 12

KonTpoanpyemble 3HaHMAA: ompejaeieHHe, Kiaccu(UKaluio, HOMEHKIATYpy, CBOICTBa,
CHOCOOBI OJYYEHHS ¥ PUMEHEHHE aJIKaAUECHOB;

YMeHHsI: -OOBSCHATh: PEAKIMOHHON CIOCOOHOCTH OPraHWYECKUX COECTUHEHHH OT
CTPOEHUS UX MOJIEKYII;

paciio3HaBaHUA U I/II[CHTI/I(I)I/IKaHI/II/I BaKHEHIIINX BEIIECTB U MaTcpuraioB.

Bomnpocsl qu1st onpoca

1. Jlatite onpeneneHue ankaauneHoB. KakoBa ux obmas Gopmysa?

2. Knaccudukamus ankamgueHoB. OCOOEHHOCTHM CTPOCHHS W CBOMCTB TpEX BHUIIOB
aJKaJUEHOB.

2. IlpuBeaure romosiormueckuii psa w3 10 mpeactaBuTeneidl Kiacca alKaJueHOB C
COMPSUKEHHBIMU ~ JBOMHBIMU  CBs3sIMU.  Ha3zoBuTe CcoenuHEHUS 10  MEXIyHApOTHOM
HOMEHKJIAType.

3. BcnioMHuTE OCHOBHBIE MPaBHUIa HOMEHKIIATYPBI AJIsl ANKaJAUEHOB.

4. Kakue BUIbI H30MEPUHU XapaKTepHBI I ankaaueHoB. Hamumure Gpopmyiibl Bcex

HM30MEPOB ISl COSTUHEHUS ISl HeHTaueHa-1,3.

HazoBute nzoMepsl o MexayHapOIHOH HOMEHKIIATYpeE.

5. IlepeunicnuTe OCHOBHBIE CIIOCOOBI MOJNyYeHHUs alkaaueHoB. HamuimTe ypaBHEHUs
XUMHUYECKUX peakuuid. Pacckaxute o metoze Jlebenena

6. Ilepeuncnure OCHOBHbIE XUMHYECKHE CBOICTBA alkaJWeHOB. Hamuimure ypaBHEHUS
XUMUYECKUX PEAKIUH.

7. Pacckaxute 0 HaTypaJbHOM M CUHTETHYECKOM Kayudyke, pe3uHe. Kakumu cBoiictBamu
OHH 00JIaIAI0T U MPUMEHEHUH ATKEHOB.
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Kpurtepuu onenkn odmue 151 yCTHOT0 OTBeTa
Onenka «5»:

* OTBET IIOJIHBINA U IIPAaBUJIbHBIM HA OCHOBAHUH U3YUYEHHBIX TEOPH;

* MaTepHAIl U3JIOKEH B ONPEIEIICHHON JIOTUYECKOM IIOCIIEI0BATEIbHOCTH, JIUTEPATYPHBIM
SI3BIKOM;;

* OTBET CAMOCTOSTEIIbHBIMN.

Onenka «4»:

* OTBET IOJIHBINA U IIPAaBUJIbHBIM HA OCHOBAHUH N3YYEHHBIX TEOPHH;

* MaTepuaJll M3J0KEH B OIPENEICHHOM JOIMYECKOM ITOCIIEIOBATEIbHOCTH, IPU 3TOM
JOIYIICHbI JIBE-TPU HECYIIECTBEHHBIC OINMOKH, WCIPABICHHBIE 10 TPEOOBAHMIO
YUHTEIIA.

Onenka «3»:

* OTBET MOJHBIN, HO MPU 3TOM JOMYIIEHa CYIIECTBEHHAasl OIINOKa MM OTBET HEIMOJIHBIM,

HECBSI3HBIN.
Ounenka «2»:

* IIpU OTBETE OOHAPYXKEHO HEIOHMMAHHUE YYaIUMCS OCHOBHOIO COJEpKAaHUS Yy4eOHOTO
Marepuanga WIM JOMYIIEHbl CYIIECTBEHHbIE OUIMOKHM, KOTOpbIE yJalllUHWCS HE MOXKET
HCIIPABUTH IPU HABOALIUX BOIIPOCAX YUUTEINS.

Onenka «1»:
* OTCYTCTBHUE OTBETA.

Tunosslie ynpaskHeHusl.

1. CocraBpT€ ypaBHEHHS pEaKUWl NPUCOCAUHEHHUS K H3OMPEHY HSKBHUBAJECHTHOTO
KOJIMYECTBA:

a) Opoma;

0) 6poMoOBOIOPOIA;

B) BOJIOPO/IA.

2. HanmmwuTe ypaBHEHUE pEaKIMU MOJMMEpU3AlMU XJIOpOIpeHa B pesyabrare 1,4-
MIPUCOETUHEHHUSL.

3. CocraBbTe ypaBHEHHME peakuuu 1,4-nmomumepusanuu, B Kotopod ydactByer 1000
Mosiekyn OyraaueHa-1,3 W cronbko ke MoJieKya usomnpeHa. Ilpuuem B oOpasyromeiics
MOJIMMEPHON LENH PEryJIIpHO YepelyI0TCsl MOHOMEPHBIE 3BE€HbS AUBHUHUIIA U U30IIPEHA.

4. Kakoe conepxkanue (B %) Xjopa B MPOJIYKTaxX MPUCOECIUHEHHUS XJIOPOBOAOPOJA K
U30TIPEHY:

a) MPH MOJILHOM COOTHOIIIEHUH peareHToB 1:1;

0) pu nBykpatHOM u30bITKE HCI1?

5. [IpuBenuTe ABa MpuUMepa peakiuii OpraHndecKux COeTUHEHH, B KOTOPBIX:
a) neoitHas C=C-cBs3p mpeobdpasyercs B oquHapHyto C—C-cBsi3b;
0) MeH MpeBpaIaeTcs B aJIKeH.

6. CKOJIBKO rpaMMOB Kay4dyKa HOJYYUTCA U3 1 kr H30IIpCHA, €CJIN BbBIXOA B PCAKIHUU
95%?

7. Hanummure cTpyKTypHBIE (OPMYIBI BCEX M30MEPOB YIiaeBoJ0poJoB cocraBa C5HS.
HazoBure BemecTBa coriaacHO MEXIyHapOIHON HOMEHKIIATYpE.

8. OcylllecTBUTE T€HETUUECKYIO LIETIOUKY IIPEBPAIICHUI:
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CH3 —-CH3—CH3-CH2Cl -CH2=CH2 —CH3 —CH2 —-OH —CH2=CH —CH=CH2 —(
—CH2 -CH=CH—-CH2-)n.

9.CkonbpKO TOHH 2-MeTminOyTaauHa-1,3 MoxxHo monyuuts u3 180 ToHH 2-metnnOyraHa,
€CJIM BBIXOJ ITPOJIYKTa coCcTaBisieT 89% 10 CpaBHEHUIO C TEOPETUYECKUM ?

KpuTepnn OLICHKH oﬁmne AJIA PCIHICHUS KAYECTBCHHBIX U PACYCTHBIX 3a1a1

5 6ann0B:
BIIQJICHUEM KYJIbTYPOH MBINUICHUS; CIHOCOOHOCTBIO K  OO0OOLICHHIO, aHAIu3y,
KPUTHYECKOMY OCMBICIIEHUIO, CUCTEMATHU3allMM, IOCTAHOBKE LIeJe U BbIOOPY MyTel MX
JOCTHIKEHHS, B JIOTHYECKOM PACCYXJICHUW M PEIICHWH HET OIMMOOK, 3ajada pericHa
palMoOHAIBHBIM CTIOCOOOM.

4 oanna:
B JIOTHUYCCKOM paCCY)K}ICHI/II/I nu peHIeHI/II/I HECT CYHIGCTBCHHBIX OHII/I60K, HO 3a1a4a peHJeHa
HEpaMoOHAIBHBIM CIIOCOOOM WJIH JIOMYIIEHO HEe 00Jiee IBYX HECYIECTBEHHBIX OIMMOOK.

3 oanna:
B JIOTHYCCKOM paCCY)K)IeHI/II/I HET CYHICCTBCHHI)IX OH_II/I6OK, HO )IOHYHIeHa CymeCTBeHHaH

2 0aqa:

UMCHOTCS CYIIIeCTBeHHI)IC OHII/I6KI/I B JIOTHUYCCKOM paCCY)K)]eHI/II/I U B peIHeHI/II/I.

1 6as:

OTCYTCTBHE OTBETA Ha 3aJIaHUE.

CamocrosiTesbHas padoTa
(domalHee 3a7aHue)

§14, ynp.1-6

Tema 2.7. ANKHHBI
Koutposaunpyembie koMnoHenTsi: Y ; By; Bs, JIPo 4, JIPo 5, JIPo 7, JIPo 9, JIPo 12
KouTposupyemble 3HaHHMsI: OIpejaeiieHHe, KiIacCH(pUKAIMIO, HOMEHKIATYPy, CBOMCTBA,
CroCOOBI TIOJTyYEHUS ¥ IPUMEHEHHE aJIKWHOB;
YMEHHUsA: -O0BIACHATh: PEAKIIMOHHOW CIOCOOHOCTH OPTraHMYECKHX COCIUHECHHHA OT
CTPOCHHMS WX MOJICKYJ; BBIMOJHATh XHMHUYECKHH OKCIIEPUMEHT 10 PaCIO3HaBaHHUIO

BaYKHEHIITNX OpPraHu4€CKruX BCIICCTB, IOJTYUCHHUIO KOHKPETHBIX BCIICCTB, OTHOCAIIUXCSA K
HU3YUYCHHBIM KJlacCaM COCI[I/IHCHI/II‘/'I;

Bomnpocs! quist onpoca
1. Maiite onpenenenue ankuHoB. KakoBa ux obuiast popmyna?
2. IlpuBenute romonoruueckuii psg u3 10 mnpencraButeneit kmacca. Hazosute
COEIMHEHUS 110 MEXKIYHAPOIHON HOMEHKJIIATYpe.
3. BcnioMHuTE OCHOBHBIE MPAaBHUJIa HOMEHKIIATYPBI IS aJTKUHOB.
4. Kakue BuIbI H30MEPUHU XapaKTePHBI s aNkuHOB. Hanumure ¢popmynsl Becex
HU30MEPOB VISl COCAMHEHUS: CH=C-CH,- CH - CH, — CH;

CH3
HazoBute HU30MCPEI 11O MCX(HYHapOHHOﬁ HOMCHKJIATYpC.

5. Hepqu/ICHI/ITC OCHOBHBIE CHOCOOBI IMOJIYYCHHA QaJIKUHOB. Hamuiure YpaBHCHUA
XUMHWYCCKUX peaKuHﬁ.

6. Hepqu/ICJ'II/ITC OCHOBHBIE XMMMYECKHE CBOMCTBAa alKMHOB. Hamumurte YpaBHCHUA
XUMHWYCCKUX peaKHHﬁ.
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7. Pacckaxxure 0 NPUMEHEHUU AJIKMHOB.

Kputepuu onenkn odmue 111 yCTHOT0 OTBeTa
Onenka «5»:

* OTBET IIOJIHBINA U IIPAaBUJILHBIM HA OCHOBAHUH U3YUYEHHBIX TEOPUH;

* MaTepHAIl U3JIOKEH B ONPEIACIICHHON JJOTUYECKOM NIOCIE0BATEIbHOCTH, TUTEPATYPHBIM
SI3BIKOM;;

* OTBET CAMOCTOSITEIIbHBIMN.

Onenka «4»:

* OTBET IOJIHBIA U IIPAaBUJIbHBIN HA OCHOBAHUH U3YYEHHBIX TEOPHH;

* MaTepuaJl M3JO0KEH B OIPENEICHHOM JOIMYECKOM ITOCIIENOBATEIbHOCTH, IPU 3TOM
JOTYIICHbI JIBe-TPY HECYHIECTBEHHBIC OINMOKH, WCIPABICHHBIE TI0 TPEeOOBAHHIO
YUHTEIIS.

Ounenka «3»:

* OTBET MOJHBIN, HO MPU 3TOM JOMYIIEHA CYIIECTBEHHAasl OIIMOKa MM OTBET HEIMOJIHBIM,

HECBSI3HBIN.
Onenka «2»:

* IIpU OTBETE OOHAPYXKEHO HEIOHMMAHHUE YYaIIUMCS OCHOBHOIO COJEpKAaHUS Yy4eOHOTO
Marepuaga WIM JOMYIIEHbl CYIIECTBEHHbIE OLIMOKH, KOTOpbIE y4allluicsd HE MOXKET
WCIIPABUTH IPU HABOAIIUX BOIIPOCAX YUUTENS.

Ouenka «1»:
* OTCYTCTBHUE OTBETA.

DoH/I TeCTOBBIX 3aJaHUI JJIfl TEKYIEr0 KOHTPOJIA 3HAHUI 110 TeMe:
Buvibepume 00un npasunvuwix éapuarnm:

OTMeTbhTe BO3MOXKHYIO (hOPMYJTy AJTKHHOB
CH3-CH(CH3)-CH2-CH3
CH2=CH-CH(CH3)-CH3

+C7HI12

C6H6

CocrTaB aJIKHHOB oTpaxkaet o01as ¢gopmyJia
CnH2n+2

CnH2n

+CnH2n-2

CnH2n-6

Ha3zoBute aaxkun CH3-C=C(CH3)3
3,3-numeTnnOyreH-2
4,4-numMeTunoyTuH-2
3,3-numMeTunOyTuH-2

+3,3,3- TpUMETUIITPOTTUH-2

Ykaxute popmy.y 3,3-1MMeTHITeKCHHA -1
CH=C-C(CH3)2-CH2-CH3
(CH3)2CH-C=C-CH(CH3)2
CH=C-C(CH3)2-CH2-CH2-CH2-CH3
+CH3-CH2-CH2-CH(CH3),-C=CH

Ykaxute popmy.isl nuzomepos st CH3-CH=C(CH3)-CH3
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CH3-C(CH3)=CH-CH3
CH3-CH=CH-CH2-CH3
CH3-CH=C(CH3)-CH2-CH2-CH3
CH2=CH-C(CH3)=CH2
CH2=CH-C(CH3)-CH3

Kakoii HenpeeJibHBII YIJIeBO0OPO MOKHO MOJYYUTH U3 1,2-1u6pomoOyTana
CHBr-CHBr-CH,-CH3 B peakniuu o CHHPTOBBIM PaCTBOPOM I'MIPOKCH/IA KaIus?
+CH,=CH-CH,—CHz5;

CH =C—-CHjs;

CH,= CH-CH=CHpy;

CH=C-CH,—CHj;

Ko1n4ecTBO CTPYKTYPHBIX H30MEpPOB ¢ TPOIHOI XMMHUYECKOii CBSA3bIO 1Sl BellecTBa
CsHs

+4

3

2

1

C aMmMHa4YHBIM PaCcTBOPOM OKCHAA cepedpa B3auMojeiicTByeT
+0yTHH-1

OyTHH-2

Oyren-1

OyTeH-2

IIpu B3aumopeiicrBumn 0yTuHa-1 ¢ Boaoil odOpasyercs
Oyranoun-1

OyTaHOJIBI

+0OyTraHoH-2

OyTaHo-2

AlleTHJIEH B3aUMO/IeHCTBYET C MepevyncJeHHbIMH BelecTBaMu
aMMHUAYHBIN paCcTBOP OKCHJIA cepedpa

pacTBOp IepMaHIraHaTa Kajaus

OpoMHasi Boia

+TUAPOKCH] HATPHUS

KosauuecTBo o6-cBsizeii B Mosieky.ie 3-MeTWI0OyTHH-1
10

11

+12

13

Hanumure ypaBHeHUs peaKuHi 110 cxeme
C3H6 — C3H6CI2 —» x — C3H60 — C3HS8O
BemecTBO X Ha3bIBaeTcs

npona”

MponeH

nponanauon 1, 2

+nponuH
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Taoauua 12
MeToauKa NpoBeeHUs] KOHTPOJISA

[TapameTpsl MeTOIUKH 3HaueHue napameTpa
[Ipenen IMTENBHOCTH BCETO KOHTPOJIA 15 Mmunyt
[TocnenoBarenbHOCTH BEIOOpPA BOITPOCOB Cnydaitnas
[Ipennaraemoe KOJM4eCTBO BOIPOCOB 5

Kpurepun onenku:
-5 0anjioB BBICTABISIETCSA CTYIEHTY, KOTOPBIA MPABUIBHO BBIMIOJHSIET 5 TECTOBBIX
3aJaHuH;
- 4 DasJ1a BBICTABISIETCS CTYJICHTY, €CJIA MPABWIIBHO PEIICHO 4 TECTOBBIX 3a/1aHMUSI.
- 3 0asJ1a BBICTABJISIETCS CTYJICHTY, €CJIM MPABUWIBHO PEIIEHO 3 TECTOBBIX 3a/IaHUS
CamocrosiTesibHAs padoTa
(omaiHee 3a1aHue)

§13, ynp.1-8
3agaHus A8 CAMOKOHTPOJIS

1. Paccunraiite 00beM BO31yxa, HEOOXOMUMBIN JUTsl CKUraHus 6 1 anetusieHa (oObeMHast 10JIs
Kucaopoa B Bozayxe 20%)
2. Ilpu moTHOM THAPOIN3E CMECH KapOuIa KalabIus U KapOuaa allFoMUHMS 00pa3yeTcs CMeCh
ra3oB ¢ OTHOCHTEIIBHOM TJIOTHOCTRIO 10 BOAOpoay paBHOU 10. Onpenennte 00beMHBIC 10U
ra3oB B oOpa3yromeiicst cmecH (B %).
Tema 2.8. Apenbl
Koutpoaunpyembie koMmnoHenTol: Y ; By; Bs, JIPo 4, JIPo 5, JIPo 7, JIPo 9, JIPo 12
KouTposaunpyemble 3HaHMsI: ompejaeiieHHe, KiacCH(pUKAIMIO, HOMEHKIATYpy, CBOMCTBA,
CrocoObI MOJTyYEHUS W IPUMEHEHHE apEHOB;
YMeHHUsA: -O0BSCHATH: PEAKIMOHHYIO CIHOCOOHOCTh OPraHUYECKHX COCAMHEHUH B
3aBUCHMOCTH OT CTPOCHHUS HMX MOJICKYJ; BBINMOJHATE XHMHUYECKHH HKCIIEPUMEHT II0
pacro3HaBaHUIO BAXKHEUIIINX OPraHUYECKUX BEIICCTB.

Bomnpocs! 115 onpoca

1. Jlatite onpeneneHue apeHoB. KakoBa ux oOmias ¢popmyna?

2. IlpuBenuTe rOMOJIOTHYECKHH pAll Kiacca. HazoBuUTe coelMHEHUs TT0 MEXAYHAPOTHON
HOMEHKJIaType.

3. PacckaxuTe O pa3BUTUM TIPEACTABICHHH O cTpoeHuu OeH3oja. CoBpeMEHHbIE
MpeACTaBICHUS 00 DJJIGKTPOHHOM M TPOCTPAHCTBEHHOM CTpoeHuH OeH3oma. OOpa3oBaHue
apOMaTUYECKOU TT-CUCTEMBI

3. Homenkiatypa Juis AM3aMEIICHHBIX MPOU3BOAHBIX OEH30Ia: opmo-, mema-, napa-
pacIoJIOKEHUE 3aMECTUTEICH.

5. Ilepeuucnutre OCHOBHBIE CIOCOOBI TMOJY4YEeHHs] alKeHOB. Hamumiure ypaBHEHHUS
XUMUYECKUX peakuuid. [IpupoaHble HCTOYHUKN apOMaTHYECKUX YIJIEBOIOPOIOB. ApoMaTHu3anus
QJIKAaHOB U ITUKJIOATIKAHOB. AJIKUIHpOBaHUEe OeH301a

6. Xumuueckue cBoicTBa apeHoB. [Ipumepsl peakuuii 31eKTpO(UIBLHOTO 3aMEIICHUS:
raJlorTeHUpoBaHue, ankwinpoBanue (katanmuzatopsl  Dpunens—Kpadrca), nHHUTpoBaHMeE,
cynb(pupoBaHue.

7. Peakuuu ruipupoBaHus ¥ IPUCOCTUHEHHS XJI0pa K OEH30Ty.

8. OcCOOEHHOCTH XHUMHYECKHX CBOMCTB rOMOJIOrOB OcH30J1a. B3anMHOE BIUSHHEE aTOMOB

Ha IpUMepe TOMOJIOTOB apeHOB. OpUeHTAIHs B PeaKIUAX dJIEKTPOPHUILHOTO 3aMEIICHHUS.

OpuentanTsl | u II poxa.
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9. Pacckaxxurte 0 MPUMEHEHHUH AJIKCHOB.

Kpurtepuu onenkn odmue 111 yCTHOT0 OTBeTa
Onenka «5»:

* OTBET IIOJIHBINA U IIPAaBUJILHBIM HA OCHOBAHUH U3YUYEHHBIX TEOPUH;

* MaTepHAIl U3JI0KEH B ONPEACICHHON JJOTUYECKOM NIOCIIEI0OBATEIBbHOCTH, JIUTEPATYPHBIM
SI3BIKOM;;

* OTBET CAMOCTOSITEIIbHBIMN.

Onenka «4»:

* OTBET IOJIHBIA U IIPAaBUJIbHBIN HA OCHOBAHUH U3YYEHHBIX TEOPHH;

* MaTepuaJl M3JO0KEH B OIPENEICHHOM JOIMYECKOM ITOCIIENOBATEIbHOCTH, IPU 3TOM
JOTYIICHbI JIBe-TPY HECYHIECTBEHHBIC OINMOKH, WCIPABICHHBIE TI0 TPEeOOBAHHIO
YUHTEIIA.

Ounenka «3»:

* OTBET MOJHBIM, HO MPU 3TOM JOMYLIEHa CYIIECTBEHHAs! OIIMOKA MM OTBET HEIOJIHBIM,

HECBSI3HBIN.
Onenka «2»:

* IIpU OTBETE OOHAPYXKEHO HEIOHMMAHHUE YYaIIUMCS OCHOBHOIO COJEpKAaHUS Yy4eOHOTO
Marepuanga WIH JOMYIIEHbl CYIIECTBEHHbIE OIIMOKH, KOTOPbIE YyJallUNCS HE MOXKET
WCIIPAaBUTh IPU HABOJALIUX BOIIPOCAX YUHUTEIIS.

Ouenka «1»:
* OTCYTCTBHUE OTBETA.

IIpakTuyeckast padora.
CpoiicTBa 6eH30J1a (MHCTPYKIUS MO BBIIIOJIHEHHUIO Ha CTp 286).

[ens: nccnenoBaTh Ha MPAKTUKE CBOMCTBA OEH30JIa.
Kputepun oueHka oduiue 1 BbINOJHEHHSI MPAKTHYECKOH padoThl

5 6ang0B:

paboTa BBIIOJIHEHA MOJHOCTBIO M IIPABUIIBHO, CJICJIaHbI MPABUJIbHBIC HAOIIOICHHS M BBIBOJIBI;
SKCIEPUMEHT OCYIICCTBIICH 10 IUIAHy C y4ETOM TEXHHKH O€30IaCHOCTH W IpaBWII PabOTHI C
BEIIECTBAMHU M 000PY/I0BaHUEM;

MIPOSIBJICHBI OPraHU3allMOHHO-TPYIOBbIC YMEHHS (ITOIICPKUBAOTCS YUCTOTA pabOUYero Mecra u
MOPSIJIOK Ha CTOJIe, SKOHOMHO HCITOJIb3YIOTCS PEAKTHBBI).

4 6ayaa:

paboTa BBINMOJIHEHA MPABHIBHO, CACJIaHbI MPABWILHBIC HAOJIOJCHUS M BBIBOJBI, HO IIPU ITOM
AKCTIIEPUMEHT MPOBEJCH HE MOJHOCTHIO WIN JOMYIICHBI HECYIIECTBCHHBIC OIIMOKU B paboTe ¢
BellecTBaMU 1 000pyJJOBaHUEM

3 daaaa:

paboTa BBINOJHEHA MPABWJIBLHO HE MEHEE 4YeM HAIOJOBHHY WJIHM JOMYIICHA CYIICCTBEHHAs
omunoOKa B X0/ SKCIECPUMEHTa, B 00bSICHEHUH, B O()OPMJICHUH PabOThI, B COOIIOICHUH TPABUII
TEXHUKU 0E€30MacHOCTH MpH paboTe C BEIIECTBAMU U 000OpPYIOBAaHHEM, KOTOPAs MCIIPABISAETCS
o TpeOOBAHUIO YUUTEIS.

2 daJya:

JoMyIeHbl ABe (M 0oJiee) CYIIECTBEHHbIE OIMHUOKKA B XOJ€ DKCIEPUMEHTa, B OOBSICHEHHH, B
opopmieHurn paboOThl, B COOMIOACHMM TIPaBUI TEXHUKH O€30MACHOCTH TMpu paboTe cC
BEI[ECTBAMU M 000PYI0BaHUEM, KOTOPBIE yJalIUNCs HE MOYKET UCTIPAaBUTH JaXe M0 TpeOOBaHHIO
YUUTEIS.

1 6asr:

paboTa He BBIMIOIHEHA, Y YJaIl[erocs OTCYTCTBYIOT SKCIIEPUMEHTALHBIE YMEHHS.
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DoH/ TeCTOBBIX 33/IaHUI VIS TEKYIIer0 KOHTPOJIsl 3HAHM 110 TeMe:
Buvibepume ooun npasunvhvlx eapuanm:

IIpencraBuresieM roMo10rn4ecKoro psiga 0eH3oJia ABJIsAeTC:
+TO0/IyO0a

denon

CTHPOJI

METaHOJI

ToayoJ siBJIsieTcs MPeACTABUTEIEM FOMOJOTHYECKOT0 psiaa:
(dbenona

MeTaHoJIa

+0eH3011a

CTHpOJIA

Kakoe u3 BeliecTB He BCTYNAET B PEAKIIHIO C PACTBOPOM NMEPMAHTaHATA KaJus?
TOJTYOJT

+0eH3011

0 - KCHJION

II - KCHJIOI

T'omoJoramu siBJISIIOTCS
9TaH U dTHIOEH30I
UKJIOOEH30J1 ¥ TOTYOJT
+0€H30J1 U TOJIyOJI
METHJIOEH30JI U METaHOJI

BemecTtBo, popmyia koroporo C¢Hs - CH = CH;
+BUHUIIOCH30.1T

CTHPOJ

OCH3UIITIII

(heHUIITUIICH

B kaxoii u3 nepedncjeHHbIX peakiuii oopaszyercss OpomMOeH30/1?
CeHg + Br» _h)»_)

C¢Hi2 + Bry —hk—>

+C6H6 +B I __KkaTanmsaTtop

C;Hg + Br» —hk—>

Kakoe BenecTBO siBJIsIeTCs1 KOHEYHBIM MPOIYKTOM LENOYKH MpeBPalieHuii
1,6 — guxmoprexcan — *— A —PL300C_, g _Br2_, 9

+0poMOeH30

OpoMTOITyOI

2,4,6 — TpubpoMOEH301

2,4,6 — TpUOPOMTOITYOIT

DJIEKTPOHHBIE 00/1aKa B 0€H30JIbHOM KOJIbIE
SP - ruGpua30BaHbl
SP3 - rubpuan30BaHbl
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+SP; - rubpuan30BaHbI
HE THOPHUIN30BaHBI

Cko0J1bKO cyliecTByeT H30MepPHbIX TPUMETHI0EH30/10B?

4
3
+2
1
Tabauua 13
MeToanka npoBeieHHs] KOHTPOJIs
[TapameTpsl METOUKH 3HaueHue napameTpa
[Ipenen AIMTENBHOCTH BCETO KOHTPOJIA 15 munyT
[TocnenoBatenbHOCTH BBIOOpA BOMTPOCOB CnydaitHas
[IpemytaraeMoe KOJIM4eCTBO BOIIPOCOB 5

Kpurepun onenku:

-5 0ajJIOB BBICTABISETCS CTYAEHTY, KOTOPBI MpaBUIBHO BBINOJHIET 5 TECTOBBIX
3aJJaHuH;

- 4 Das1a BBICTABIISAETCS CTYJIEHTY, €CJIA MPABWIBHO PEIICHO 4 TECTOBBIX 3a/1aHMUS.

- 3 0as11a BBICTABISAETCS CTYJIEHTY, €CJIN MPABWIBHO PEIICHO 3 TECTOBBIX 3aaHMS

CamocrosiTesibHas padoTa
(domalHee 3a7aHue)

§16, ynp.1-9
3amaHus 1J1s CAMOKOHTPOJISA

1. Yemy paBHO 4MCIIO HETHOPHUIHBIX P — JIEKTPOHOB, 00Pa3yIOMINX €AUHYIO 7T — SJIEKTPOHHYIO
CUCTEMY apOMaTHYECKOro s1pa B 6eH3oue?

2. YUemy paBHO YHCJIO © — CBSI3€il B MoJIeKysie OeH301a?

3. YKaXXuTe 4ncio 3JIeKTPOHHBIX Map, 00pa3yooluX eIUHOE T — JIEKTPOHHOE 00JIaKo B
MOJIEKYJIE apOMATUYECKOTO YTIIEBOAOPO/Ia HAPTAINHA.

4. CKOJIbKO BCETO T — CBsI3ei B MoJieKyiie OeH3oJia?

5. Pe3ynbrar B3auMOIeHCTBUS JIETKOKHUIIALICH, HEPaCTBOPUMOM B BOJI€ OPraHUUECKOM JKUIKOCTH
C HEKOTOPBIM MPOCTHIM BELIECTBOM 3aBUCHT OT YCJOBHIl MpoBeneHus: 1) eciu MCHOIb30BaTh
KaTajau3aTop, TO OJHUM M3 MPOIYKTOB PEAKIMH SBISETCS ra3, 00pa3yromuii 6eiblid 0caoK MpH
MPOITyCKaHUK 4Yepe3 pacTBOp HUTpaTa cepebpa; 2) Ecnu B3aumopeiicTBue UAET HA CBETY, TO
MIPOUCXOJUT peakius mpucoeanHenus. Kakas 3To )KHAKOCTh M KaKOe MPOCTOE BEIIECTBO C HEMl
pearupoBajio?

6. KapOuz xanbius 00pabaThIBAIOT BOJIOM, BRIICISIOMIMICS Ta3 MPOIMYCKAIOT Ha/l pacKaleHHBIM
AKTUBUPOBAHHBIM YriéM. IloslyueHHYIO XKUIKOCTh HarpeBaroT A0 60°C B MPUCYTCTBUH CMECHU
KOHLIEHTPUPOBAHHOMN CEPHOI M a30THOM KUCIIOT 0 00pa3oBaHUs BEIIECTBA C 3aI1aXOM TOPHKOTO
MUHJANIA. YKOKUTE YHCIO aTOMOB B (OPMYIBHON €IWHHIIE KOHEYHOTO OPraHMYeCKOTO
MPOIYKTA.

7. MaccoBas nons yriaepoja B yriieBojopone pasHa 92%. OTHocuTenbHas IUIOTHOCTh IapoB
3TOTO BEIECTBa 10 BOAOPoay paBHa 39. OnpenennTte MOJNEKYISIPHYIO (OPMYILYy 3TOTO BELIECTBA.
B otBere 3anuimmnTe Ha3BaHKE BEIIECTBA.

8. Apomarnueckuil yrineBomopon coctaBa CgHjp npu oxucnennn KMnOs He BblaensieT
YIJEKUCIOTO Ta3a, a MNpu OpOMHUPOBAaHMM B TMPHUCYTCTBUHU IKele3a HaéT eIUHCTBEHHOE
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MOHOOpOMITpOM3BOHOE. Ha3zoBHUTE YIIeBOAOPON W MPUBEAUTE YPABHEHHUS MPOUCXOISIIMX
peaKuui.

9. U3 sTmibeH301a CHHTE3UPYITE BCe XJIIOPOCH30WHBIE KHCIOTHI.

10. Hcmome3ys TpaBWIO OpPUCHTAIMM, [OJyYHTe U3 O€H30Jla BCE  HM30MEpPHBIC
HUTPOOPOMOEH30IIBI.

Tema 2.9. IlpupoaHbie HCTOYHUKH YIJI€BOI0POI0B
Koutposnpyembie komnonenutsi: Y ; Bs; Bs, JIPo 4, JIPo 5, JIPo 7, JIPo 9, JIPo 12
KoHTpoaupyemble 3HAHNUS: -IPHPOTHBIC HCTOYHUKH YTIIEBOJAOPOJIOB H CITIOCOOBI UX
nepepaboTKH;

- BCIICCTBA U MaTCpHaJIbl, IIMPOKO UCIOJIb3YyCMBIC B ITPAKTHUKE: YTJIICBOAOPOIbI,

YMEHHSI: -OCYIIECTBISATh CAMOCTOSITENIbHBIM TOUCK XMMHUYECKOM HH(popmanuu c
WCII0JIb30BAHUEM PA3JIUYHBIX HCTOYHUKOB (CIIPABOYHBIX, HAYYHBIX U HAYYHO-TOMYJISPHBIX
W3/laHuM, KOMIBIOTEpPHBIX 0a3 JaHHBIX, pecypcoB VIHTepHeTa); HCMONB30BaTh
KOMITBIOTEPHBIE TEXHOJIOTUHU JUIsl 00pabOTKMU U Meperayd XUMHYecKOW HHpopmanuu u ee
MIpe/ICTaBJICHMS B pa3IMYHbIX (popmax;

-MCIOJIB30BaTh MPUOOPETCHHBIC 3HAHMS U YMEHHS B MIPAKTHYECKOUN NEATETLHOCTH U
NOBCEIHEBHOU KU3HU:

JUIsT TIOHUMAaHUS TJOOAIBbHBIX TPOOJEM, CTOSIIMX TMepe]] YEIOBEYECTBOM:
9KOJIOTUYECKHX, YHEPTETUUECKUX U CHIPHEBBIX.

Bomnpocsl qi1s onpoca

1. Haxoxpaenwe B TpUpOJE, COCTaB W (u3nyueckue cBoicTBa HedTH. TOMIMBHO-
SHEepreTHYecKoe 3HaYeHne He(TH.

2. IlpomeinuieHHas nepepadotka HedTu. PekTudukanus HeQTH, OCHOBHBIE (hpaKIUK €€
paszaenieHusi, uX UCIOJIb30BaHuE.

3. Bropuunas mnepepaboTka HedTenpoaykroB. Pexktudukamus Masyra npu
YMEHBIIIEHHOM JIaBJICHUHU.

4. Kpexunr HedTenpoaykToB. Pa3nuunpie Bubl KpekuHra, padotsl B.I'. Illyxoga.

5. MWzomepusauusi ajkaHOB. AJIKWJIMPOBAaHUE HENPEAENbHBIX  YIJIEBOJOPOJIOB.
Pudopmunr HedTenpoayKToB.

6. KauectBo aBTOMOOMIBHOTO TOMIMBA. OKTaHOBOE YUCIIO.

7. llpuponmuslii u mnomyTHBIH HedTsHON ra3. CpaBHEHHE cCOCTaBa MIPHUPOJHOTO U
MOIYTHOTO Ta30B, MX MPAKTHYECKOE UCIIOJIb30BAHKE

8. Kamennspiii yronb. OCHOBHBbIE HAINpaBJICHUS MCIOJIb30BAaHUS KaMEHHOTO YIJIsl.

KokcoBanue kaMeHHOro yrisi, BaKHEHWIIME MPOAYKTHI JTOr0 MpoIllecca: KOKC,

KaMEHHOYT0JIbHasi CMOJIa, HaJICMOJIbHAs BOJIA.

9. CoenuHenus, BbIACIAEMbIe U3 KAMEHHOYTOJIbHOM cMOJIBL. [IpoayKThl, OJlydaeMble U3
HaJICMOJIBHOM BOJIBI.

Kpurepun onenku odmme 17151 yCTHOTO OTBeTa
Onenka «5»:
* OTBET MOJHBIN U PAaBUJIbHBIN HA OCHOBAHUM U3Y4YEHHBIX TEOPUH;
* MaTepHall U3JI0KEH B ONPEAEIEHHOMN JIOTHUECKOH MOCIIEI0BATEIBHOCTH, JIUTEPATYPHBIM
SI3BIKOM;
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* OTBET CaMOCTOSTCIIbHBIM.
Onenka «4»:

* OTBET IIOJIHBIA U TPAaBUJIbHBIN HA OCHOBAHUM U3YYEHHBIX TEOPU;

* MarepHall M3JIOKEH B OIPEICICHHOW JIOTMYECKOW IOCIENOBATEIbHOCTH, IPU 3TOM
JOTYIIIEHbI JIBE-TPH HECYIIECTBEHHBIC OIIMOKH, WCIPABJICHHBIE IO TPEOOBAHUIO
YUHTES.

Onenka «3»:

* OTBET MOJHBIA, HO MPU 3TOM JIOMYIIEHA CYIIECTBEHHAsI OMMOKA WM OTBET HEMOJIHBIMH,

HCECBSI3HBIM.
Onenka «2»:

* MpU OTBETE OOHAPYKEHO HEMOHMMAHUE YYAIIUMCSI OCHOBHOTO COJIEpkKaHUs y4eOHOTO
MaTrepuaga WIH JIOMYIICHBI CYIIECTBEHHBIC OMIMOKH, KOTOPBIC YyJallUWCS HE MOXKET
HCTPABUTH MPHU HABOJALIUX BOIIPOCAX YUUTEIS.

Onenka «1»:
* OTCYTCTBHUE OTBETA.

KonTposbHast padora mo remMe «YrJieBoA0OpPOaAbD».
Bapmuanr 1

1 3axanme. YCTaHOBHUTE COOTBETCTBUE MEKIY (hOpMYIOUL 8eujecmsa u e2o0 Ha36aHUueMm.

A) CH=C-CH2-CH3; 1) 6yren-2
b) CH3-CH2-CH2- CH2-CH3 2) 6ytun-1
B) CH3-CH=CH2 3) neHtan
I') CH2=CH2. 4) sTen

5) mpornex

2 3apanme: CooTHecuTe

Iouamus: A. monomep b) crenens nomuMepusanuu B) cTpykTypHOE 3BEHO

Onpeoenenus 1) BBICOKOMOJIEKYISIPHOE COETMHEHHE, MTOJIyYEHHOE B pEaKIMy MOJUMEPU3aLUU 2)
MOBTOPSIOLIASICS ~ Ipylna aTOMOB B MakpoMOJIeKyle  MoJuMepa 3)  HCXOAHOE
HU3KOMOJIEKYJISIPHOE COeIMHEHUE, COJIEprKalllee KpaTHbIE CBS3U 4) YHCIIO CTPYKTYPHBIX 3BEHBEB
B MOJIEKYJIE MTOJIUMEpa

3 3a1aHue: BHIOCPUTE TIPABMIIHHBIA OTBET

1. Bemectea CH3-CH=CH2 u CH2=CH-CH2-CH3 sBsitoTcsi: a) u3omMepamu; 0) roMojioramMmu;
B) U300apamu; I') U30TONIaMu

2. DraH, B OTJIMYME OT aleTWieHa: a) oOecrBeunBaeT OpOMHYIO BOAy; 0) HEe oOeclBeunBacT
OpOMHYIO BOJTY; B) IOJIUMEPHU3YETCSI., T) TOPUT

3. XapakTepHble A QJIKEHOB peaklUUU - 3TO PEaKIHUH a) 3aMelleHus; 0) pas3ioKeHHs; B)
MPUCOCAMHECHUS; T) 0OMEHa

4. Kaxoii obueit popmyse coorBeTcTByeT neHTuH-1: a) CnH2n 6) CnH2n-6 B) CnH2n+2

r) CnH2n-2

5. MoHomepom ams nonydenust nonudtuiena ssiusercs a) CH2=CH2 6) CH3-CH3

B) CH3-CH=CH2 r) CH=CH

6. /IBe m-CBSA3M COACPKUTCS B MOJIEKYJIE a) 3TeHa 0) OyTeHa B) 9THHA I')[IOJUITUIICHA .

7. OCHOBHBIM MCTOUYHUKOM METaHa sBJsIeTCs a) HepTh ©) NPUPOJHBIM ra3 B) yrojib T') CUHTE3-
ra3

8. I'mapatamus - 3TO a) NPUCOEAMHEHHE BOJIBI 0) MPHCOEIMHEHHE BOIOPOA B) MPUCOETUHEHUE
TUAPATOB T') OTIIETIJICHUE BOIbI

9. [lecaThlii mpeaCTaBUTENb PsiJla AIKAaHOB HA3BIBAETCS: a) OKTaH; 0) HOHAH; B) JIeKaH; T') TeNTaH
4 3ananme. Hanumure cTpykTypHyIO dopmyny 2,5-aumerunrekcena-3. CoctaBbTe (OpMybl
OJIHOTO TOMOJIOTa U OJTHOT'O M30MEpa ITOTO BELIECTBA U HA30BUTE HX.

S 3apanme. Harmmmure ypaBHeHUs peakiuil
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a) XJIOpUpOBaHUs 3TeHa O) ropeHus NponuHa B) rUApUpoBaHus OyraaueHa-1,3

Bapmuanr 2
1 3apanme: CootHOCHTE
Hazeanue peaxyuu: A) runparauus b) runpuposanue B) neruaparanus
I') ropenue
Cywynocmo npoyecca: 1) IpUCOEIMHEHUE MOJIEKYJI rajoreHa.
2) mpUCOEIMHEHHE MOJIEKYJl BOAOpOJa 3) NPUCOEIMHEHUE MOJIEKYNI BOAbl 4) OTLIEIUIEHHE
MOJIEKYJI BOJOpOAa S5) OTIICIUIEHHE MOJIEKYJT BOJABI 6) B3aMMOJIEHCTBHE C KHUCIOPOIAOM 7)
o0pa3oBaHUE MOJIUMEPOB
2 3aganue. Haiinute ypaBHEHUs, KOTOpbIE OTpaXkatoT mnpoiecc A) ropeHust b) nomumepuszanuu
B) kxpekunra
1) C8H18 —C4H10 + C4H8 2) nC2H4 — (-CH2-CH2- )u
3) CH4 + 202 — C02 +2H20 4) C8HI8 — 8C + 9H2
3 3agaHue: BbIOEpUTE NPABUIIbHBIN OTBET
1. Kak OTIM4YUTh alleTHIIEH OT METaHa
a) 1Mo CocOOHOCTH 00ecLBEUNBAaTh OPOMHYIO BOy 0) ropeTh O€CIBETHBIM IIJIaAMEHEM
B) 00pa30BBIBATH B3PHIBOOIIACHBIE CMECH C BO3/IYXOM T') pa3iiarathCs IpU HarpeBaHUH
2. B oTnrume oT anKaHOB IS AIKEHOB HanOoJIee XapakTePHbI PEaKIH
a) OTHIETJIEHUs] 0) MPUCOEANHEHUS B) 3aMEIIEHHS T') TOPEHUs
3. Obmas popmysa aIKHHOB
a) CnH2n+2  6) CnH2n B) CnH2n-2 1) CoH2m-6
4. CambIil pacipOCTpaHEHHBIN B IPUPOJIE YIIIEBOIOPOT
a) Oyran  0) Ma3yT B) ME€TaH T) alleTWIEH
5. C xakuM BEIIECTBOM He Oy/eT B3aUMOIeCTBOBATh XJIOPOBOIOPO/T
a) C MpOTNeHOM  0) ¢ METaHOM B) C allETHJICHOM r) ¢ OyTagueHoM
6. DTaH o0pa3yeTcs U3 dTEHA B PEaKIUu
a) M30MepHu3aluu 0) MOJTUMEPHU3AIUKA  B) THIPUPOBAHUS T) NETHAPUPOBAHUS.
7. LlukyonpomnaH 1 MPOTIEH- 3TO: a) paJuKalbl; 0) U30MEpHI; B); TOMOJIOTH T) aJUIOTPOITHBIE
BHUJIOM3MEHEHUSI.
8. K mpenenpHBIM yriieBo10poaM OTHOCUTCS a) OEH30J1 0) STWUJICH B) 9TaH T) alleTUJICH
9. JIBe ABOMHBIC CBS3U COJIEPKATCS B MOJIEKyJIe a) Kaydyka O) OyrajgueHa B) IMKJIONpOTIaHa
I') alleTHJICHA
4 3aganue. Hanmumure Gopmyny: 3-metunnentuH-1. Hanummure Gopmyssl 1ByX rOMOJIOTOB U
onHOTO M30Mepa. HazoBure ux.
5 3apanme. HanuimuTe ypaBHEHHS peakiuii: a) TOpeHus mporaHa 0) THMIAPUPOBAHUS ATHHA B)
XJIOpUPOBAHUS MporeHa-1.

Kputepun oueHku odmme 151 IMCbMEHHOI KOHTPOJLHON padoThl
Onenka «5»:
*OTBET NOJHBINA U MPAaBUIBHBINA, BO3MOKHA HECYIIIECTBEHHAS OIIMOKA.
Onenka «4»:
*OTBET HEMOJIHBIN WIIN JOMYIIEHO He 0oJiee IBYX HECYHIECTBEHHBIX OLTUOOK.
Onenka «3»:
*paboTa BBHIMIOJTHEHA HE MEHEee YeM HaIlOJIOBUHY, JOMYIIEHa O/THA CYIIECTBEHHAs OIMnOKa U
MIPU 3TOM JIBE-TPU HECYLIECTBEHHBIE.
Ounenka «2»:
*paboTa BHITIOJHEHA MEHBIIIE YeM HAIMOJIOBUHY WJIM COAEPIKUT HECKOJBKO CYIIECTBEHHBIX
OIIIHOOK.
Onenka «1»:
*paboTa HE BBHIMIOJIHEHA.

79



CamocrosiTebHas paboTa
(JomamHee 3a1aHue)

§10, ynp.1-11
TBopueckue 3a1aHus Ha JOM 10 BBIOOPY 00yUarONINXCS

1. Ha ocHOBE JOMOJHUTEIHHBIX UCTOYHUKOB HH(POPMAIIHH, TIOJTOTOBHTE COOOIICHUE HA
TEMY:
«QHepreruueckue pecypcbl PO. DKoIOTHUUECKHM aCTIEKT UX UCTIOIB30BAHUS

2.«Mcnonp3oBath HEPTh B KauyecTBE TOIIMBA — 3TO BCE PABHO, YTO TONUTH I€Yb
accurHarusamu!» JI.1.Mennenees.

Jlaiite pa3BepHYTBHIM, JOKA3aTEIbHBI C TOYKM 3PEHUS XHMHHM OTBET Ha BOIIPOC:
«CrpaBeUIBO JIM YTBEPKICHNE BEIUKOTO YIEHOTO 7>

3. [loAroToBbTE ANIEKTPOHHBIE MPE3EHTALMH K 0000IIAI0NIEMY YPOKY Ha TEMBI:
«HedTs: criocoOb ee mepepaboTKM»

«HedTtenpoayKTsl U UX UCHOJIB30BAHUE)

«KaMeHHBI yroyib - ChIpb€ XUMUYECKOW TPOMBIIIEHHOCTH»

«[IpupoaHbIi ¥ NOMYTHBIN HEPTSIHON Ta3bl — MPUPOJHBIE UCTOYHUKH Y

Tema 2.9. I'uapokcu/ibHbIe COeTUHEHUS
Koutposaunpyembie komnonenutsi: Y ; By; Bs, JIPo 4, JIPo 5, JIPo 7, JIPo 9, JIPo 12
KouTposaupyemble 3HaHMsI: OmpejaeiieHHe, KiIacCH(pUKAIMIO, HOMEHKIATYPy, CBOMCTBA,
CroCcoObI MOJTyYEHUS U IPUMEHEHHE CITUPTOB;
- BEIIECTBA W MAaTEpUaJIbl, MUPOKO HCIOJb3yeMble B MpaKTHKE: (PEHOJ, METaHO,
ATAHOJI, STUJICHTJIUKOJIb, TJIUIEPHH.

YMeHHsI: -OOBSACHATh: PEAKUHOHHON CIOCOOHOCTH OpPraHMYECKUX COEIMHEHUH OT
CTPOEHHUS WX MOJEKYJ; BBIIOJHATh XUMHUYECKUH SKCIEPUMEHT [0 paclo3HaBaHHUIO
BKHEHIINX OPraHUYECKUX BEILIECTB, MOJTYYEHHUIO KOHKPETHBIX BEIIECTB, OTHOCSIIHUXCS K
M3Y4YEHHBIM KJlaccaM COeIMHEHU;

Bomnpocs! qu1st onpoca

1. [latiTe onpenenenne cnuptoB. KakoBa ux o6mast popmyna?

2. Crpoenune wu kinaccudukanus crnupToB. Kiaccudukamuss COUPTOB MO TUIY
YIIEBOJOPOJHOTO pajinKaja, YUCITy THAPOKCUIIBHBIX TPYII U THITY aTOMa yIJIepo/ia, CBSI3aHHOTO
C TUJPOKCUIILHOU TPYIIIOHN.

3. DNEeKTPOHHOE U IPOCTPAHCTBEHHOE CTPOEHUE THIPOKCUIBLHOU IPYIIIIBI.

4. BnusHUE CTpOEHHUS CIUPTOB Ha UX (QHU3MYECKHe CBONCTBA. MeXMOIeKyIspHas
BOJIOPOJIHAS CBSI3b.

5. Tomonoruueckuii psax TpeAeNbHBIX OJHOATOMHBIX CcOUPTOB. WM3omepus u
HOMEHKJIaTypa aJKaHOJOB, UX 00mas Gopmyna.

6. Xumuyeckue CBOICTBa ajKaHOJIOB. PeaklMOHHAs CHOCOOHOCTH TMpeneIbHBIX
OJIHOATOMHBIX  cnupTOoB. (CpaBHEHHME KHUCJIOTHO-OCHOBHBIX CBOMCTB OPraHUYECKHX U
HEOPraHWYeCKUX CcoenuHeHul, comepxamux OH-rpymmy: KHCIOT, OCHOBaHHA, aM(OTEpHBIX
coeuHeHu (BOJbI, CIIUPTOB).

7. Peakumu, MOATBEp)KJAIOIIME KUCIOTHBIE CBOWCTBA CHUPTOB. Peakuuu 3aMmenieHus
TUAPOKCHIIBHOM TPYIIIBL.
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8. MexMoneKyispHas JeruapaTanus ClupTOB, YCIOBUS 00pa30BaHUs MPOCTHIX 3(PUpOB.

9. Cnoxxubie 3¢Upbl HEOPTAaHUYECKUX U OPTraHUYECKUX KUCIIOT, PEaKIuH 3Tepu(pUKaLnm.
OxwucneHe v OKHCIUTEIbHOE JIETUAPUPOBAHUE CITUPTOB.

10. CrocoOb1 monydeHusi CUPTOB. [MIponu3 rajoreHankaHoB. [ 'MapaTanusi aakeHOB,
yCJIOBHSA €€ mpoBeaeHus. BocctaHoBIeHNE KapOOHMIIBHBIX COEAMHEHHH.

11. OTnenpHbIE IPEACTABUTENH AIKAHOJIOB. MeTaHOo1, €ro MPOMBIIUICHHOE MOJTyYeHUE U
IpPUMEHEHHE B TPOMBIIUIEHHOCTH. buonornueckoe paelictBue Metanona. Crernuduueckue
CTIIOCOOBI OJTYYEHUS ITUIOBOTO crupTa. GU3NOIOTHUECKOE JeHCTBUE STAHOIA.

12. MHoroatoMHble cnupTbl. M30Mepuss W HOMEHKJIAaTypa NIpEACTaBUTENEH IBYX- U
TPEXaTOMHBIX CIUPTOB. OCOOCHHOCTH XHMHYECKHX CBOMCTB MHOTOATOMHBIX CIHUPTOB, HX
KadecTBeHHOE oOHapyxeHue. OTIeNbHbIC IPEICTABUTENH: ITUICHIJIMKOIIb, TIUIEPUH, CTIOCOObBI
WX TIOJTy4EHUs, TPAKTHIECKOE MPHUMEHEHHE.

13. ®eHoJ. DNEKTPOHHOE M MPOCTPAHCTBEHHOE CTpoeHue ¢eHosa. BzaumHoe BiusHME
apOMaTHYECKOTr0 KOJIbIIA U TUAPOKCHIIBHOM TPYIIIIBL.

14. Xumunueckue cBoiicTBa (eHosla KaK (QYHKIUS €ro XUMHUYECKOIO CTPOCHUS.
BpomupoBanue ¢eHona (kauecTBEHHash peakius), HUTPOBaHHME (IMUKPUHOBAs KHCIOTa, €€
cBoiicTBa ¥ IpuMeHenne). O6pazoBaHye OKPAIICHHBIX KOMITIEKCOB ¢ HOHOM Fe’*.

15. IIpumenenue ¢enona. [lonydenue dheHosna B MPOMBIIIJIEHHOCTH.

16. IMony4yenue 3TaHoa OpOKEHUEM TIIFOKO3bI M TUAPATAIIMEH dTUJICHA.

Kpurtepun ouenku o01mme I yCTHOIO OTBETA
Ounenka «5»:

* OTBET MOJHBIN U MPaBUWIbHBIM HA OCHOBAaHWH U3YYEHHBIX TEOPHUIA;

* MaTepUAIl U3JI0KEH B ONPEACICHHON JJOTUYECKON NOCIIE0BATEIbHOCTH, TUTEPATYPHBIM
A3BIKOM;

* OTBET CAMOCTOSTEIbHBIM.

Ounenka «4»:

* OTBET MOJIHBIN U MPaBUWIbHBIM HA OCHOBAaHWH U3YYEHHBIX TEOPHUIA;

* MaTepuall M3JO0KEH B OIPENEICHHON JOrMYeCKON IOCIEeOBATEIbHOCTH, MHPU 3TOM
JIOTIYILIEHbI JIBE-TPH HECYILECTBEHHbIE OIIMOKH, WCIPABICHHbIE IO TPeOOBaHUIO
YUUTETIS.

Ounenka «3»:

* OTBET MOJHBIN, HO MPU 3TOM JOMYIIEHA CYIIECTBEHHAs] OIIMOKA MM OTBET HEIMOJIHBIMH,

HECBS3HBIN.
Ounenka «2»:

* IPU OTBETE OOHAPYXKEHO HETIOHMMAHHUE YYaIUMCS OCHOBHOIO COJEP)KaHUS Y4eOHOTO
MaTrepuana WIH JOMYIICHbl CYIIECTBEHHBIC OIMIMOKHU, KOTOPBIE YyYallUHCS HE MOXKET
WCIIPABUTh IPU HABOSIIUX BOIIPOCAX YUUTENS.

Onenka «1»:
* OTCYTCTBHUE OTBETA.

IIpakTnyeckas padora
CrupThl (MHCTPYKIMS 110 BBIIIOJHEHUIO Ha cTp 286).
Ilens: uccnenoBaTh Ha MPAKTUKE CBOMCTBA CIIMPTOB.

Kpurtepun onenka odumme 1Jis1 BbINOJTHEHUS] NPAKTHYECKO padoThI
S dannoB:
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paboTa BBIMOJTHEHA TIOJHOCTHIO U MIPABUIILHO, CJICNIaHbI MPABUIIbHBIC HAOTIOACHUS U BBIBO/IBI,
AKCIEPUMEHT OCYIIECTBIICH IO IUIAHy C y4ETOM TEXHHMKH O€30MacHOCTH W MpaBWI PabOTHI C
BEIIIECTBAMU 1 000PY/I0OBaHUEM;

MPOSIBIICHBI OPraHU3aIMOHHO-TPYIOBbIC YMEHHUS (IIOAIEPKUBAIOTCS YUCTOTa pabouero Mecra u
MOPSIJIOK Ha CTOJIe, SKOHOMHO HCIIOJIb3YIOTCSI PEAKTHBBI).

4 0anna:

paboTa BBIMOJIHEHA TPABHILHO, CACTAHBI MPABWILHBIC HAOIIOICHUS W BBIBOJIBI, HO TIPU ITOM
AKCIEPUMEHT MPOBEJCH HE MOJTHOCTHIO WM JOIMYIIECHBI HECYIIECTBEHHBIC ONMTUOKU B paboTe ¢
BEII[ECTBAMU B 000PYI0BaHHEM

3 dasna:

paboTa BBITIOJHEHA IMPABIWJIBHO HE MEHEE YeM HAIOJIOBHHY WM JIOMYIICHA CYIISCTBEHHAsS
omuOKa B X0JI€ IKCIIEPUMEHTa, B OOBSICHCHUH, B 0(hOpMIICHUH PabOThI, B COOIOJICHUH TTPABUI
TEXHHKH 0E€30TIaCHOCTH TPH paboTe ¢ BEIIECTBAMU M O00OpYyIOBAaHUEM, KOTOpas UCIPaBIISACTCS
10 TP€OOBAHUIO YUUTEIS.

2 dasna:

JOTyIIeHBl ABe (M 0oJiee) CyIIeCTBEHHBIE OIMMOKH B XOJI€ SKCIEpUMEHTa, B OOBICHEHHH, B
obopmiieHUH pabOThl, B COOJIOJCHUM TMPAaBWI TEXHUKH OE30MaCHOCTH TIpH padboTe C
BEII[ECTBAMU M 000PYI0BaHUEM, KOTOPBIC YIAIIUNCS HE MOXKET HCIIPABUTH JaKe M0 TPEOOBAHUIO
VAUTEIS.

1 6asn:

paboTa He BBITIOJHEHA, Y YIAIIErocs OTCYTCTBYIOT SKCIIEPUMEHTAILHBIC YMCHHSL.

DoH/I TeCTOBBIX 3aJaHUI JJIfl TEKYIEr0 KOHTPOJIA 3HAHUI 10 TeMe:
Buvibepume 00un npasunvuvix éapuanm.

He mMoxkeT ABJATHCS ABYXaTOMHBIM CIIUPTOM BelIeCTBO ¢ (pOpPMYJIOii:
C,H40,
+C5HgO
C3HgOs
C4HgO,

Yucs10 BTOPUYHBIX CIUPTOB, MMewiux ¢popmyay CsH;,O, paBHo:
+IBYM

TpEM

YETBIPEM

ATH

Cnupr He o0pa3yeTcsi IPH B3aUMO/ACHCTBHH C BOJAHBIM PACTBOPOM IIEJI0YH CJIEAYIOIIero
COeUHEeHHUSI:

1,2 — mubpombyran;

+2,2 — nubpombyTan;

1,3 — mubpomobyraHn;

1,4 — nubpomOyTaH.

Kaacc yrieBonoponos, j11000i npeacTaBuTeNIb KOTOPOIro NPH B3aUMOJAEHCTBHM C BOJOH
NpeBpaIaeTcs B CIUPT:

aJIKaHbI;

+aJIKEHBbI;

AJIKUHBIL;

AJIKaJVCHBI.
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BemecTBo, ycTOiiuNBOE NPH 00BIYHBIX YCJIOBHAX:
3TEHOJT;

METaHINOI;

IIpONaHauoa — 2,2

+0yranauon — 2,3.

(I)OpMyJ'Ia COCAUHECHUS, B MOJICKYJIC KOTOPOIro y BCE€X aTOMOB yrJjiepojaa SPZ- l"I/IﬁpI/I)II/BaIII/IH
JICKTPOHHBIX 00J12KOB:

CH; — CH (OH) — CHs ;

CH, (OH) — CH (OH) — CH,(OH) ;

CeH, (OH) — CH,OH.

VY nepeuncijieHHbIX BelleCTB:

a) MeTaHoJI;

0) 2,2 — nuMeTHJNpPONanoJ — 1;

B) ¢enou;

r) 2,4,6 — TPUHUTPO(PEHOJ KMCJIOTHbIE CBOICTBA YCHJINBAKTCS B PALY:
a,0,B,T;

+0,a,B,T;

0,a,r,B;

B,I,a,0.

) % &3 nepeIncCJaICeHHbIX COC}II/IHCHI/Iﬁ caMble CHJIbHBLIE KHCJIOTHBIE CBOMCTBA MPOABJISACT:
+2 — xJIoprponanon — 1;

2 — 6pommponiaon — 1;

3 — xnopnponanon — 1;

3 — 6pommponiano — 1.

IIpu B3aumopeiicTBum peHosa ¢ OpoMHOIi BOIOIL:
BBIJIEJIETCS Ta3;

OpoMHasi BoJia 00€CIIBEYHBACTCS

+BBIIIAIA€T 0CAJIOK;

BHEIITHUE MPU3HAKHA OTCYTCTBYIOT.

IIpu B3auMoaeiicTBUN ITHIEHTJIMKOJIS CO CBEXKeoCAKIEHHBIM ruapokcuaom meau(Il):
BBIJENSAETCS ras3;

0CaJIOK U3MEHSET I[BET

+0CcaIoK pacTBOPSETCS;

BHEIITHUE MPU3HAKU OTCYTCTBYIOT.

OCHOBHBIM NMPOAYKTOM BHYTPHUMOJIEKYJISIPHOI JerupaTauuu 2 — MeTWJIOyTaHoIa — 2
SIBJISIETCS:

HEHTEH — 2;

2 — meTunoOyTeH — 1;

+2 — MeTunOyTeH — 2;

3 — metmiOyTeH — 1.

PezopuuH (1,3 — AUrupokcuOeH30I1) BCTYMAET B PEaKkIMI0 CO BCEMU BEIIECTBAMH U3 I'PYIIIbI
Na, NaOH, NaCl;

Clz, 02, Ca(OH)z;

Hz, HQSO4, NaQCO3;
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+BI‘2, HNO3, Hzo.

Ta6nauua 14
MeToanka npoBeeHIs] KOHTPOJIsA
[TapameTpsl METOTUKH 3HaueHue napaMmerpa
[Ipenen IMTENBHOCTH BCETO KOHTPOJIA 15 Mmunyt
[TocnenoBarenbHOCTH BEIOOpPA BOITPOCOB CnydaitHas
[Ipennaraemoe KOJM4YECTBO BOIIPOCOB 5

Kpurepun onenku:

-5 0a/JIOB BBICTABISETCS CTYAEHTY, KOTOPbIM MpaBUJIBLHO BBINOJHSIET 5 TECTOBBIX
3aJIaHUM;

- 4 6aJu1a BBICTABIIAETCS CTYACHTY, €CJIM IPABUIIBHO PEIIEHO 4 TECTOBBIX 3aJaHUs.

- 3 6aJu1a BBICTABIIAETCS CTYACHTY, €CIIU IPABUJILHO PEIIEHO 3 TECTOBBIX 3aJaHUs

CamocrosiTeibHAs paboTa
(omaiHee 3a7aHue)

§18, ynp.1-5
3agaHud 171 CAMOKOHTPOJIS

1.Y kakoro aroma yriepoja B MoJIeKyiie GeHosa OyIeT 3aMeIaThcsi aToM BOJIOPOJIa TIPH
B3aUMOJICHCTBUH (DeHoIa C POPMaTBICTUIOM.

2. Yemy paBHO 4MCIIO HErHOPUAHBIX P — JIEKTPOHOB, 0OPA3YIOMINX EAUHYIO T — AIEKTPOHHYIO
CUCTEMY apOMaTHYECKOro siapa B (eHose?

3. Yemy paBHO YHCJIO G — CBSI3€H B MOJIEKYJIE€ METHIIOEH3071a?

4. BemectBo, nmetoriee ctpoenue: CeHz(OH),-CH;OH o6paboTanu pacTBOPOM rHapOKCHAA
HaTpus. UeMy paBHa OTHOCHUTEIbHAS MOJICKYJISIpHAs Macca 00pa30BaBIIETOCs OPTaHUIECKOTO
BelecTna?

5. PacroJioskuTe nepevyrciaeHHbIe BENIECTBA B PsIJ] [0 MEPE YCUIICHUS UX KUCIIOTHBIX CBOWCTB.
A) denoun;

b) 2,4,6 — punuTpodeHo;

B) sranomn.

6. YcTaHOBHUTE COOTBETCTBHE MCXKIY q)OpMYHOﬁ BCIICCTBA U €T'O HA3BAHUEM:

1) CH; — CH (OH) — CH (CH3) — CH3 A) penon
2) CH,(OH) — CH (OH) — CH; — CH3 b) 6yranauon — 1,2

3) CH; — C¢Hy — CHj3 B) 1,4 - numeTriiOGeH301
4) CcHs — OH I') 3 — meTunbyranon — 2.

7. 3anumuTe Ha3BaHHUE BeliecTBa X B CXeMeE npeBpameHHﬁ:

+H20, KOH C2H50H, H2S04
CHy — — = — X

8. Beibepute BelecTBa, ¢ KOTOPBIMU MOKET PearupoBaTh TIUIEPHH:
A) XJIOpOBOJOPOT;

b) runpoxcun kamus;

B) Metannuueckuii HaTpwif;

84



I') xnop;
J1) a30THas KUCIIOTA;
E) sranou.

9. Ilpu cxxuranuy opraHMYECcKOro BemecTsa Maccoit 3,5 r oopasosanocs 4,81 r yriaekucioro
ra3a u 3,94 r Bojel. Onpenenure GopMyITy BEIIeCTBa, €CJIM OTHOCUTEIIbHAS TUIOTHOCTH €r0
napos 110 Bo3ayXxy paBHa 1,1. B oTBere 3anuiinTe Ha3BaHUE BELECTBA.

Tema 2.10. Anbaeruabl 1 KETOHBI
Koutposanpyembie komnonenutsi: Y ; Bs; Bs, JIPo 4, JIPo 5, JIPo 7, JIPo 9, JIPo 12
KoHTposmpyemble 3HAHMA: OIpejeicHHe, Kiaccu(UKAIMo, HOMEHKIATYPY, CBOWCTBA,
CIIOCOOBI TIOJYYCHHS ¥ PUMEHEHHE aJTbJICTHIOB U KETOHOB;
- BEIIECTBA W MAaTEPHAJbI, IIMPOKO HCIIOJIb3yeMbIe B TPAKTHKE: (OpMabICTHI,
alleTaJbIer /I, alleTOH.

YMEHHUSA: -O0BIACHITh: PEAKIIMOHHOW CIMOCOOHOCTH OPTraHMYECKHX COCIWHEHHH OT
CTPOCHHS WX MOJIEKYJ; BBIMOJHATh XWMHUYECKHH OHKCIIEPUMEHT IO PACIO3HABAHHUIO
BOKHEUIINX OPraHUYECKUX BEIIECTB, MOJYUCHUIO KOHKPETHBIX BEIIECTB, OTHOCSIIUXCS K
M3Y4YEHHBIM KJIacCaM COCIMHCHHUIA;

Bonpocsl s onpoca

1. Tomonoruueckue psibl alTbIETHAOB M KETOHOB. [oHATHE 0 KapOOHUIIBHBIX COSAMHEHUSIX
2. DIEKTPOHHOE CTPOCHHUE KapOOHUIHLHOM TPYIIIIHI.
3. 3oMepusi 1 HOMEHKIJIATypa ajabJIEru0B U KETOHOB.
4. XuMUYEeCKHEe CBOMCTBA albJCTHUIIOB M KETOHOB. PeakimoHHas croCOOHOCTh KapOOHHMIIbHBIX
COEIUHEHU.
5. Peakuuu OKUCIICHUS aTbJIETHIOB, KAUeCTBEHHBIC PEAKIIMKU Ha aJbJCTHAHYIO rpymmy. Peakiun
MOJIMKOHACHCANH: 0Opa3zoBaHue PeHO0I0(hOPMAITBICTUIHBIX CMOJI.

Kpurepun onenku od1me 1jisi yCTHOIO OTBeTa
Onenka «5»:

* OTBET IOJIHBIA U TPaBUIILHBIN HA OCHOBAHWH M3yYCHHBIX TCOPHI;

* MaTepUaJl U3JI0KEH B OMPEICIICHHON JJOTUYECKON TOCIICIOBATEILHOCTH, IUTEPATYPHBIM
SI3BIKOM;

* OTBET CAMOCTOSITENIbHBIM.

Onenka «4»:

* OTBET MOJHBIN U MPABUIBHBIA HA OCHOBAHUH W3YYEHHBIX TEOPUH;

* MaTepHall M3JI0)KEH B OIPEICICHHON JIOTHYECKON ITOCIEA0BATEILHOCTH, IPH ATOM
JIOTIYILIEHbI JIBe-TPH HECYILECTBEHHBbIE OIIMOKH, WCIPABICHHbIE IO TPeOOBaHHUIO
YUUTEIS.

Onenka «3»:

* OTBET MOJHBIN, HO MPU 3TOM JOMYIIEHA CYIIECTBEHHAs] OIIMOKA MM OTBET HEIMOJIHBIMH,

HECBSI3HBIMN.
Onenka «2»:

* P OTBETE OOHAPYXKEHO HETIOHMMAHHUE YYallUMCS OCHOBHOTO COJEP)KaHUS Y4eOHOTO
MaTepuana WIH JOMYIIEHbl CYIIECTBEHHBIC OIMMOKHU, KOTOPHIE YyJallUHCSd HE MOXKET
WCIIPABUTh MPU HABOSIIUX BOIIPOCAX YUUTENS.

Onenka «1»:
* OTCYTCTBHUE OTBETA.
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IMpakTuyeckas padora
AJnbAeruibl ¥ KeTOHBI (MHCTPYKIIMS 1O BBIMOJHEHUIO Ha cTp 287).

HGHBZ HCCJICA0BATh HA MMPAKTUKE CBOMCTBA aJIbACTHIOB U KETOHOB.
KpuTeplm OlICHKAa oﬁmne JJI BBIITOJTHCHHU A HpaKTH‘leCKOﬁ paﬁoTI)I

5 6as10B:

paboTa BHIMOJIHEHA MTOJIHOCTHIO M MPABHIIBLHO, ClIENIaHbl IPABUIIbHBIC HAOIIOACHUS 1 BHIBOIBL;
OKCTIIEPUMEHT OCYIIECTBIICH IO IUIAHY C YYE€TOM TEXHHUKH O€30MacHOCTH W MpPaBUI pabOTHI C
BEIIECTBaMU U 000PYIOBaHUEM;

MIPOSIBJICHBI OPraHU3alMOHHO-TPYIOBBIE YMEHHs (IIOIEPKUBAIOTCS YUCTOTA pabouero Mecra u
MOPSZIOK HA CTOJIE, SKOHOMHO UCTIOJIB3YIOTCS PEAKTHBHI).

4 0ana:

paboTa BBIMOJIHEHA TIPABUIBHO, CAETAHBI MPAaBHJIbHBIC HAONIOIEHHUS W BBIBOJBI, HO TIPU 3TOM
HKCTIEPUMEHT IMPOBECH HE MOJHOCTHIO WM JIOMYIIEHBI HECYIIECTBEHHBIE OMIMOKH B padoTe ¢
BeIIeCTBaMU 1 000pyJOBaHNEM

3 danna:

paboTa BBINOJHEHA MPABHJIBLHO HE MEHEe YeM HAIOJIOBHHY WJIHM JOMYIICHA CYIIeCTBEHHAs
omunoOKa B X0/1€ HKCIEPUMEHTA, B OOBSICHEHUH, B 0(pOpMIIEHUN pabOThl, B COOIIOIEHUN TIPABUII
TEXHUKU 0€30TacCHOCTH MpH paboTe C BEmEeCTBaMU U 000pyIOBaHHEM, KOTOPAsk MCIIPABISETCS
10 TPEOOBAHUIO YUUTEIS.

2 0asia:

JOTYIIEHBI ABe (M 0oJiee) CyIMEeCTBEHHBIE OIMMOKH B XOJI€ JKCIEpUMEHTa, B OOBICHCHHH, B
obopmiieHnn pPabOThI, B COOJIOJEHUW TPABWI TEXHUKH OE30MacHOCTH TIpH padboTe C
BEIECTBAMU 1 000PYA0BaHUEM, KOTOPbIE yJaIllUHCs HE MOYKET UCIIPAaBUTH J1aXe M0 TpeOOBaHHIO
YUUTEIS.

1 6asn:

paboTa He BBIMOJIHEHA, Y YUalllerocs OTCYTCTBYIOT SKCIIEPUMEHTAbHBIE YMEHHUS.

@DoH/I TECTOBBIX 32IaHUM JIA TEKYLEr0 KOHTPOJISI 3HAHUIA 110 TeMe:

Buvibepume 00un npasunvuwix éapuarnm.

K kiaccy npeesibHbIX aJIb1eTH/10B MPUHA/JIEKUT BellleCTBO COCTaBa
CnHZn—ZO

CnH2n+20

+C,H2,0

CnH2n02

BemecrBo cocraBa C;H40 mMoikeT OBITH
MHOT0AaTOMHBIM CITUPTOM

+aJIbaeruaoM

KHUCJIOTOM

MPOCTBIM d(HUpomM

BemectBo, crpykrypa koroporo CH3;—C=CH—CH,—CH=0, na3biBaercs

CH;3;
2-METHII-5-0KCOIIEHTEH-2
+3-MeTHJINEHTEeH-2-a1b-5
5-MeTHnreKceH-4-aib
4-MeTHATIEHTEH-3-alTb
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I'omousiorom Gyranans siBJjasieTcst
+IponaHab

OyTaHOH

Oyranon-1

OyTaH

HN3omepom OyTaHaJIsA He SABJIsIETCS
Oyren-2-o1-1

OyTaHOH

IUKII00YTaHOIT

+IUATUIIOBBIN huUp

J1s mponaHaJjis XapaKkTepHa u3oMepus
YTJIEPOJHOTO CKEJeTa

reoMeTpuIecKast

+MexKKI1accoBast

OnTtuueckas

Cpenn yTBep:KIeHUI:

A. B kapOOHWJIBHOM IpyIIe ajabJAeru0B 3J1eKTPOHHASA IJIOTHOCTh CBSI3H CMELIEHA K
aTromy yrjiepojaa.

b. B MoJieky.1ax a/1bAeru/10B €CTh HENPOYHAS T-CBA3b, —

BEPHO TOJBKO A

+BepHO TOJIBKO b

BEpHBI 002 yTBEPXKACHUSA

00a yTBEp)KICHUSI HEBEPHBI

TeMnepaTypa KuneHusi 3TaHAJSI HHKe, YeM Y 3TaHOJ1a, IOTOMY YTO
y 3TaHoJIa BhIIIIE MOJIEKYJIIpHAs Macca

B MOJIEKYJI€ 3TaHOJIa HET HEIIPOYHOU TT-CBSI3U

B MOJIEKYJIE€ STaHalll MEHbIIE aTOMOB BOJIOpPO/Ia

+MEXy MOJIEKYJIaMU STaHallsd He 00pa3yloTcs BOJOPOIHBIE CBSI3U

Yucso o-cBsizell B MoJIeKYyJle aleTalb/Aernaa paBHo
2

3

5

+6

st popmanbaernaa He XapaKTepHbI peakunu
IIPUCOEIUHEHUS

+3aMeEIlICHUs

OKHCIJICHUS

BOCCTaHOBJICHUS

IIpu HarpeBaHUM aNeTAIbIETH/IA CO CBeKeOCAKIEHHBIM ruapoxkcuaom meau(Il)
Ha0I01aeTCA

+1osIBIEHNE KENTOTO, a 3aTEM KPACHOTO OcajiKa

npeBpalieHue roryooro ocaaka ruapokcuaa meau(Il) B u€pusrii

pacTBopeHue ocajika U 00pa3oBaHue TOIy00ro pacTBopa

pacTBopeHue ocaaka U 00pa3oBaHNe BACHIHBKOBO-CHHETO PacTBOpa
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OO0pa3oBaHue «cepedpPsSIHOTO 3epKAaJia» B peakKlui ¢ aMMHAYHBIM PACTBOPOM OKCH/Ia
cepedpa I0Ka3bIBAET, YTO B MOJIEKYJI€e BEIIeCTBA COMEPKUTCS

KapOOKCHIIbHAS TPYIINa

nBOMHas cBsi3b Mexkay aroMamu C u O

+aJbAeTUIHAS TPYyIIIa

aTOM yrJiepoJia B sz-FI/I6pI/II[HOM COCTOSIHUU

IIpn oxucinenuu nponanajs odpasyercs
ponaH

IponaHoJ- 1

+IIponaHoBasi KUCIIOTa

IIPOIaHOJI-2

C noMoub10 aMMHAYHOT0 PACTBOPA OKCH/IA cepedpa MOKHO Pa3UuYUTh PACTBOPbI
METAaHOJIa ¥ 3TaHOJIA

+3TaHoJIa U dTaHAIA

aleTalbAeruaa U IpornaHais

eruepHHa U OTUJICHI JIUKOJISL

C ruapoxcunom meau(Il) pearupyror 00a Bemecrsa
+TIMIEPHUH U ITpOoTaHallb

aneTanbAeTu/ U 3TAHOJ

ATaHOJ U (PeHOT

(dheHon u popManbaeTua

IIpu BoccTaHOBJIEHUM OyTAHAJISA MMOJYyYAeTCS
+0OyraHou-1

OyTaHOBast KUCJIOTA

OyraHo-2

TUOYTUIIOBBIN PUP

Cpenn yTBep:KIeHUIi:

A. AJbaeruabl NPOSBJIAIOT cJia0ble KUCJIOTHbIE CBOMCTBA.

b. Aanbaeruapl, B OTJIMYHEe OT KETOHOB, JEIrK0 OKHCIAIOTCH, —
BEPHO TOJIBKO A

+BepHO TOJIBKO b

BEpHBI 00a yTBEPKICHUS

00a yTBEp)KICHUsI HEBEPHBI

B uwenm npeBpamennii  CH3;—CH,—OH —X — CH3—COOH BemecTBom X siBJIsieTCs
CH=CH

CH2=CH2

CH;—CH,C1

+CH;—CH=0

B uenn npespamennii X —22%" 5 CH;—CH=0 —%= 5 Y
BemecTBamMu X 1 Y COOTBETCTBEHHO SIBJISTIOTCSH

STUJIEH U 3TAHOI

STAHOI M YKCYCHas KUCIIOTa

+alleTUIIEH M STaHOI

alleTHIIEH M yKCYCHAs KUCI0Ta
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D opMaJIbJerua MOKHO IOJTYYUTH
KPEKMHIOM METaHa

TUApaTaluel aeTuiIeHa
+TOKHUCIIEHUEM METAaHOIa
TUIPOJIA30M XJIOpMETaHa

Tabamnua 15
MeToanka npoBeeHHs] KOHTPOJIA
[TapameTpsl METOTUKH 3HaueHUE mapameTpa
[Ipenen IUTENBHOCTH BCETO KOHTPOJISI 15 Mmunyt
[TocnenoBarenbHOCTH BEIOOpPA BOITPOCOB CnyuaitHas
[Tpenyiaraemoe KOJIMYECTBO BOITPOCOB 5

Kpurepun onenku:

-5 0a/JIOB BBICTABISETCS CTYAEHTY, KOTOPbIM MpaBUJIBHO BBIMOJHSIET 5 TECTOBBIX
3aJaHUH;

- 4 6aJu1a BBICTABIIETCS CTYACHTY, €CJIM IPABUIIBHO PEIICHO 4 TECTOBBIX 3aJaHUSI.

- 3 6aJu1a BBICTABIIAETCS CTYACHTY, €CJIM IPABUIJIBHO PEIICHO 3 TECTOBBIX 3aJaHUs

CamocrosiTesibHas padoTa
(domalHee 3a7aHue)

§19, ynp.1-5

3agaHud 71 CAMOKOHTPOJIS
1.YcTaHOBHUTE COOTBETCTBUE MEXK/Ty NCXOJHBIMU BEIIECTBAMH M OCHOBHBIM ITPOIYKTOM PEaKIINH
NCXOJHBIE BEIIIECTBA
A) CH=C—CH;+ H,0
b) CH;—CH,—CH=0 + Cu(OH),
B) CH;—CH,—CH=0 + H,
I') CHs—CHOH—CH3; + CuO

I[MPOAYKT PEAKIINHN
1) CH;—CH,—CH=0
2) CHs>—CO—CHj3

3) CH3;—CHOH—CH;
4) CHs>—CH,—COOH
5) CH3;— CH,—CH,OH
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Tema 2.11 KapOoHoBbIe KHCJIOTBI

KoHTpo/siupyemble 3HAHUSI: ONpejeleHHE, KIacCH(UKAINI0, HOMEHKIATYpy, CBOICTBa,
crocoObl MOJTYYEHUS ¥ IPIMEHEHUE KapOOHOBBIX KUCIIOT;

- BEIECTBA M MaTepHallbl, IMIMPOKO HCIOJBb3YEMBIE B IPAKTHKE: OpPraHUYECKUE
KHUCIIOTBHI.

YMEHHSI: -OOBSACHATh: PEAKLHMOHHON CIIOCOOHOCTH OPraHUYECKUX COEIUHEHUH OT
CTPOEHHUS HUX MOJEKYJ; BBIIOJHATh XMMHUYECKUH SKCIEPUMEHT [0 pacro3HaBaHUIO
BAKHEHIIIMX OPraHUYECKUX BEILIECTB, MOJTYYEHHUIO KOHKPETHBIX BEIIECTB, OTHOCSIIMUXCS K
M3Y4YEHHBIM KJlaccaM CO€IMHEHUM;

Bonpocsl qus onpoca

1. ITonsiTHe 0 KapOOHOBBIX KUCIOTAX U UX KiIacCU(UKALIMSL.

2. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHNE KapOOKCUIBbHON TPYIIIIbI.

3. T'omonormyeckuil psia MpenelbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIOT, HX
HOMEHKJIaTypa U U30Mepus.

4. MexMomnekynsipHble BOJOPOJHBIE CBS3M KapOOKCUIIBHBIX TPYII, MX BIMSHHE Ha

(uznueckue cBoicTBa KApOOHOBBIX KUCIIOT.

5. XuMuueckne CBOMCTBA KapOOHOBBIX KHCIIOT. Peakiuu, HLTFOCTPUPYIOIIHE KACTOTHBIC
CBOICTBA U UX CPAaBHEHHUE CO CBOMCTBAMH HEOPTaHUYECKUX KUCIIOT.

6. OOpazoBanue (PYHKIMOHAIBHBIX MPOU3BOJHBIX KApOOHOBBIX KHCJIOT. Peaknun
stepuduKami. AHTUIPUAB KApOOHOBBIX KUCIOT, UX MOJYICHHE U TIPUMECHCHHUE.

7. CnocoObl TONy4eHHS KapOOHOBBIX KHCIOT. OTHeTbHBIE MPEACTABUTETN M HX
3HaueHue. OOmMe crnocoObl MOJyYEHHs: OKUCIEHHE AJIKaHOB, aJKEHOB, MEPBUYHBIX CIHUPTOB,
aJbJIETUJIOB.

Kpurepun ounenku od1ue sl yCTHOIO 0TBeTa
Onenka «5»:

* OTBET MOJHBIN U MTPaBUWIbHBINM HA OCHOBAaHUM U3YYEHHBIX TCOPHIA;

* MaTepHral U3JI0’KEH B ONPEICIICHHOM JIOTUYECKOM MOCIEI0BATEILHOCTH, JINTEPATYPHBIM
SI3BIKOM;

* OTBET CaMOCTOSITEIILHBIMH.

Onenka «4»:

* OTBET IMOJIHBIN U MPaBUJIbHBIM HA OCHOBAaHWH U3YYEHHBIX TECOPUIA;

* MarepHall M3JIOKEH B ONPEACICHHOW JIOTMYECKON IMOCIe0BATEIbHOCTH, IMPU 3TOM
JIOTIYILIEHbI JIBe-TPH HECYILECTBEHHBbIE OIIMOKH, WCIPABICHHbIE IO TPeOOBaHUIO
YUUTETIS.

Onenka «3»:

* OTBET MOJHBIN, HO MPU 3TOM JOMYIIEHA CYIIECTBEHHAs] OIMOKA MM OTBET HEIOJIHBIMH,

HECBSI3HBIN.
Onenka «2»:

* P OTBETE OOHAPYKEHO HETMOHWMAHUE YJallUMCsS OCHOBHOTO COJEp)KaHUS Y4eOHOTO
MaTepuana WIH JOMYIICHbl CYIIECTBEHHBIC OIMIMOKHU, KOTOPHIE yJallUHCSd HE MOXKET
WCIIPABUTh MPU HABOSIIUX BOIIPOCAX YUUTENS.

Onenka «1»:
* OTCYTCTBHUE OTBETA.

IIpakTnuyeckas padora
KapOoHOBbIe KMCTOTHI (MHCTPYKIIMS IO BBITIOJIHEHUIO Ha CTp 288).
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Lenp: uccnenoBaTh Ha MPaKTUKE (PU3UIECKHE U XUMHUYECKUE CBOMCTBA KAPOOHOBBIX KUCIIOT.

Kpurtepuu onenku o01ue /Uisi BbINOJIHEHUs] IPAKTHYECKOIH padoThl
5 das10B:
paboTa BHIMOIHEHA MTOJHOCTHIO M MPABHIIBHO, ClIENIaHbl IPAaBUIIbHBIC HAOIIOIEHUS 1 BEIBOJIBI,
HKCTIEPUMEHT OCYIIECTBIICH IO TUIAHY C YYETOM TEXHHKH O€30TacHOCTH M TPaBMII PabOTHI C
BEIIECTBaMU U 000PYIOBaHUEM;
MIPOSIBJIICHBI OPraHU3alMOHHO-TPYIOBBIE YMEHHs (IIOIEPKUBAIOTCS YUCTOTa pabouero Mecra u
MOPSAZIOK HA CTOJIE, SKOHOMHO UCTIONIB3YIOTCS PEAKTHBBI).
4 0anna:
paboTa BBINOJIHEHA MPAaBUIBHO, CACTAHBI NMPABHIbHBIC HAOIIOJCHUS M BBIBOJBI, HO TPH 3TOM
HKCTIEPUMEHT IMPOBECH HE MOJHOCTHIO WM JIOMYIIEHBI HECYIIECTBEHHBIE OMIMOKH B padoTe ¢
BelleCTBaMU 1 000pyJOBaHNEM
3 danna:
paboTa BBINOJHEHA MPABHJIBHO HE MEHEE YeM HaIOJIOBHHY WJIM JIOIMyIIEHAa CYIIeCTBEHHAS
omunOKa B X0/1€ SKCIEPUMEHTA, B 00bICHEHUH, B 0()OpMIICHUH pabOThl, B COOIIOCHUH MPABUI
TEXHUKH 0€30TacHOCTH MpH paboTe C BEmeCTBAMU U 000pYyIOBaHHEM, KOTOPAs MCIPABISETCS
10 TPeOOBAHUIO YUUTEIS.
2 0asia:
JOTyIIeHbl ABe (M 0oJiee) CyIIeCTBEHHBIE OMMOKU B XOJI€ DKCIEPHUMEHTA, B OOBSICHCHHUH, B
obopmiieHnd pPabOThI, B COOJIOJCHUW TPABWI TEXHUKH O€30MacHOCTH TIpH padboTe ¢
BEIIeCTBaMU M 000PYI0BaHUEM, KOTOPBIE YUAIIUHCS HE MOYKET HCIPABUTH JTAXKe MO TPeOOBAHUIO
YIUTETIS.
1 6asn:
paboTa He BBIMIOJIHEHA, Y YUaIerocs OTCYTCTBYIOT 3KCIIEPUMEHTAIbHBIE YMEHHUSI.

@OH/J| TECTOBBIX 3aJJaHUI JJIS TEKYILIETO KOHTPOJISI 3HAHUM 10 TEME:

Buibepume 00un npasunvuvix sapuanm:

OyHKIMOHANbHAS IPYyMa KApOOHOBBIX KUCIOT HAa3bIBAETCS

KapOOHMITHHOM

TUJIPOKCHIIBHOM

+KapOOKCHIIBHOM

CIIO’)KHOA(UPHOM

Pearupyer ¢ aMMHMa4yHbIM pacTBOPOM OKcHIa cepe0Opa, /[aaBasi peaKUUIO
«cepeOpsIHOTO 3epKaJiay, ceAyIolas KUCJI0Ta

+MeTaHOBas

3TaHOBas

MaTbMUTHHOBAS

OJIEMHOBAs

OobecuBeunBaeT OPOMHYIO BOAY CJIeAYIOIIAsi KHCJI0TA
NaJTbMHATHHOBAS

+oJienHOBasd

CTeapHHOBas

YKCyCHast

Ykaxurte popmy.ly HenpeaeabHON KHCI0ThI
CI5H31COOH
CH3COOH
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HCOOH
+C17H31COOH

C yBeanuyeHHeM 4YHMCIa AaTOMOB YIJIEPOJa B MOJIEKYJIaX Npele/bHbIX 0JTHOOCHOBHBIX
KHCJIOT HX PAaCTBOPUMOCTb B BOJe

+yMeHbIIaeTcs

YBEJINYUBACTCS

YBEJIMYMBAETCS] HE3HAUUTEIIbHO

HE U3MEHSETCS

Ykaxure popmyJ1y KHCI0THI, ABJIAIOLIEHCH a1bAeTHI0KUCTI0TON
C17H31COOH
+HCOOH

CH3COOH

CI5H31COOH

YKcycHasi KHCJIOTA He pearupyer o CJeAyIoINUM MeTaIOM
/n
Mg
+Cu
Ca

YKceycHasi KHCJI0Ta He B3aUMO/JCHCTBYET €
NaHCO;

NaQSi03

NaOH

+CO,

Hanummure ypaBHeHHe peakuuM OKCHAA MarHMsi ¢ YKCyCHOH KucjaorToil. OTrBer naiite B

BHJI€ CYMMbI KO3()(PUIHEHTOB B YPABHEHUH PeaKIMU
+5

A~

B xoxe peakuum dTepupurkaniu KapOOHOBbIE KUCJIOTHI PearupyroT
C MeTaJlIaMH

C OCHOBaHUSIMU

+COo cmupTaMu

C KUCIIOTaMHU

Os1eMHOBAs1 KHCJI0TA HEe B3AaNMOJCHCTBYET C PACTBOPOM
Opoma

+areraTa HaTpUs

TUAPOKCHUIA HATPUS

NepMaHraHaTa Kajaus

Onpenennre BemecTso X B CIeAyHONIIeH cXxeMe NMPEeBPALCHHI:
MeTaHO0J — X— YKCyCHasd KHCJI0Ta

TUIdOpMHUAT

JTaHaJIb

METaHallb
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+MeTuanerar

MGTO[[I/IKa IMPOBCACHU KOHTPOJIA

[TapameTpsl METOTUKH 3HaueHue napameTpa
[Ipenen [IUTENBHOCTH BCETO KOHTPOJIS 15 Mmunyt
[TocnenoBarenbHOCTH BEIOOpPA BOITPOCOB CnydaitHas
[Ipennaraemoe KOJM4YECTBO BOIIPOCOB 5

Kpurepun onenku:

-5 0a/JIOB BBICTABISETCS CTYAEHTY, KOTOPbIM MpaBUJIBLHO BBINOJHSIET 5 TECTOBBIX
3aJIaHUM;

- 4 6aJu1a BBICTABIIAETCS CTYACHTY, €CJIU IPAaBUJILHO PEIIEHO 4 TECTOBBIX 3aJIaHUSI.

- 3 6aJu1a BBICTABIIECTCS CTYACHTY, €CIIM MPAaBUIILHO PELIEHO 3 TECTOBBIX 3aaHUS

CamocrosiTeibHAs paboTa
(omamHee 3a7aHue)

§20, ynp.1-18
3agaHus 171 CAMOKOHTPOJIS

1. U30bITOK MypaBbHHOW KHCHOTHI mpopearupoBan ¢ 200 r 6,1%-Horo pacTBopa CHJIMKaTa
HaTpus. Onpenenure Maccy 00pa3oBaBIIETrOCs OCaIKa.

2. B xome peakuum 46 T YKCYyCHOM KHUCIOTBI ¢ 46 T »3TaHoja B NIPUCYTCTBUU
KOHLIEHTPUPOBAHHON CEpHON KHUCIOTHI oOpa3zoBanoch 54 r stmnanerata. Omnpenenute BBIXOJ
peakiuu dTepuUKaAIIN.

3. Cmech ruapokapOoHaTa HaTpus W KapOOHATa HATPHs IMOJTHOCTHIO mpopearupoBana ¢ 300 r
14%-10T0 pacTBOpa YKCyCHOU KHCIOTHI. [Ipn aTom BeIAenuock 11,2 1 (H.y.) raza. Onpenenure
MaccoBYIO JIOJIF0 KapOOHaTa HaTpUs B UCXOJAHON CMecH

Tema 2.12. IIpou3sBoaHbie KAPOOHOBBIX KHUCJIOT

KonTposamnpyemble 3HaHMAA: OIpejeieHHe, Kiaccu(UKaluio, HOMEHKIATYpYy, CBOICTBa,
CHOCOObI OJTYYESHHS U IPUMEHEHHE CI0XKHBIX 3(UPOB;

- BEIleCTBA U MaTepHalibl, UIUPOKO HCIOIb3yeMble B IMPAKTUKE: KUPbI, MbUIA U
MOIOIIIME CPE/ICTBA;

YmMeHusd: -00BSACHATD: peaKHHOHHOﬁ CIIOCOOHOCTH OPraHUYCCKUX COCI[I/IHCHI/Iﬁ OoT
CTPOCHUA UX MOJICKYII,

Bonpocs! quist onpoca

1.CtpoeHne © HOMEHKIATypa CIOXHBIX 3(QHUPOB, MEKKIACCOBash M30MEpHUS C
KapOOHOBBIMH KHCIIOTAMH.

2. CnocoObl MoJy4eHus: CIOXKHBIX 3pupoB. OOpaTUMOCTh peakiMH 3TepUuUKauu U
(baxTOpHl, BIUAIOIINE HA CMEIIECHNE PAaBHOBECHS.

3. Oo0pa3oBanue cnoxHbix noauddupos. IloamsTmnentepedranar. JlaBcan Kak
MPECTaBUTENIb CHHTETUYECKUX BOJIOKOH.

4. XumMHuecKkue cBOMCTBA U MPUMEHEHHE CI0XKHBIX 3(DUPOB.

5. XKupsl Kak ci0xkHbIe 3UPHI MIUIEPUHA.
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6. KapOoHOBBIE KHCIOTBHI, BXOJSIIME B COCTAaB >KUPOB. 3aBUCHUMOCTh KOHCHUCTCHLIUHU
JKUPOB OT UX COCTaBa.

7. XMMHYECKUE CBOWCTBA KUPOB: TMAPOJIN3, OMBUICHHE, TUAPUPOBaHKe. broornyeckas
POJIb )KUPOB, UX UCIOIB30BAHKE B OBITY U IPOMBIIIJICHHOCTH.

8. Com kKapOOHOBBIX KUCIIOT. MBLTA.

9. CrocoObl TMOJTydeHHUsI COJIeH: B3aMMOJCHCTBHE KapOOHOBBIX KHCJIOT C METaJUIaMHU,
OCHOBHBIMH OKCHJaMH, OCHOBAaHUsIMU, COJISIMU, HIGJIO‘-IHOﬁ ruapoJIn3 CIOKHBIX 3(1)I/IpOB.

10. Xumuueckue cBOWCTBA cojie KapOOHOBBIX KHUCJIOT: THJPOJM3, PEAKIIMM HOHHOIO
oOMeHa.

11. Mpina, cymHocTh Motomiero naedcTBuss. OTHOLIEHHME MbUIa K JKECTKOM BoOJeE.
Cunrernueckue mororiue cpenctsa — CMC (neTepreHTsl), X MPEUMYIEeCTBA U HEIOCTATKH.

12. TlomyuyeHue cnoxHbIX 3¢uUpoB peakuueil srepuduranuu. CroxHble 3QUPH B
npupoe, ux 3HaueHue. [I[pumeHeHne cia0xkHbIX 3(UPOB HA OCHOBE CBOICTB.

13. XKups! kak cnoxHbie 3¢pupsl. Knaccudukarus ;xupoB. XUMUYECKUE CBOIMCTBA KUPOB:
TUPOJIU3 U TUIPUPOBAHUE KUAKUX KUPOB. [IprMeHeHne )x1upoB Ha OCHOBE CBOMCTB. MbLia.

Kpurtepun ouenku o01mme i yCTHOIO OTBETA
Ouenka «5»:

* OTBET MOJHBIA U IPaBUJIbHBIN HA OCHOBAHWH N3YYEHHBIX TEOPHI;

* MaTepHall U3JI0’KEH B ONpeAeTICHHON JTOrMUeCKOM MOCIe10BaTeNbHOCTH, TUTEPATYPHBIM
SI3BIKOM;;

* OTBET CAMOCTOSTEIbHBIMN.

Ouenka «4»:

* OTBET MOJHBIN U MPaBUWIbHBIM HA OCHOBAaHWH MU3YYEHHBIX TEOPHUIA;

* MaTepuall M3JO0KEH B ONPENEICHHON JOrMYEeCKON IOCIEeIOBATEIbHOCTH, MHPU 3TOM
JOTIYILIEHbl JIBE-TPH HECYILECTBEHHbIE OIIMOKH, MWCIPABJICHHbIE 10 TPEeOOBAHUIO
YUHTETIS.

Ouenka «3»:

* OTBET MOJHBIN, HO MPU 3TOM JOMYIIEHa CYIIECTBEHHAasl OIIMOKA MM OTBET HEMOJIHBIMH,

HECBSI3HBIN.
Ounenka «2»:

* IIPU OTBETE OOHAPYXKEHO HEMOHMMAHHUE YYAIIUMCS OCHOBHOIO COJEP)KAaHUS Y4eOHOTO
MaTrepuana WIH JOMYIIEHbl CYIIECTBEHHBIE OMIMOKH, KOTOPHIE YyJallUWCS HE MOXKET
WCIIPABUTh IIPY HABOSIIUX BOIIPOCAX YUUTENS.

Onenka «1»:
* OTCYTCTBHUE OTBETA.

®DoHJ TECTOBBIX 3aJaHUM IS TEKYLICT0 KOHTPOJIA 3HAHUU I10 TEME:

Buibepume ooun npasunvnvix éapuanm:

B3aumoneiicTBue NPONMOHOBOM KHCJIOTHI € ’THI0BBIM CIIUPTOM HA3bIBAETCH peaKIHei:
rupaTanuy,

+aTepuduKanmu,

TUAPUPOBAHU,

HEUTpAIU3aLIUH.

CoegnHeHHe KaKoil CTPYKTYPbI MOKHO OTHECTH K BOCKAM:
CH3COOC6H33,
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+Ci5H31COOC ¢H33,
C,5H31COOC,Hs,
CH2=CH-COOC3H7.

CooTtHecure:

THII BEIIECTBA: dbopmyna:

1) crnosxxHsIi 3¢up, a) CH,-O-CO-C,7H3s
2) BOCK, CH-0O-CO- C17H35
3) KHUp, CHz-O-CO- C17H35
4) MBLUIIO. 6) C15H31COOC18H37,

B) C17H35COONa,
F) CH3-COOCH3.
6. CooTHecure:

HUCXOIHBIE BEIIECTBA: THUII PEAKIIHH:

1) C;7H33COOH + H; —

2) CH3;-CH,-COOH + CH;OH — a) OMBUICHHE,

3) CH2'O'CO' C17H33 6) TuapoJns,
CH-O-CO- Cy7Hs; + 3 NaOH — B) aTepuduKaIs,
CH,-O-CO- Cy7H35 T') TUAPUPOBAHUE.

4) CH;COOC4Hy + H,O —

I'omos10roM MypaBbMHON KUCJIOTHI IBJISIETCH KHCI0TA:
OJICHHOBA,
niaBeeBas,
+macisaHas
OeH30lHas.

Mouasipaass Mmacca npeaeibHOl OJJTHOOCHOBHOW KapOOHOBOH KHCJIOTHI paBHAa 284 1/MoJIb.
Yucs10 aTOMOB YIi1epoaa B 3TOM KHCJIOTE PAaBHO:

15,

16,

+17

Kaxkoe u3 BenecTB nposiBJjisieT HandoJ1ee CHJIbHbIE KMCJIO0THbIE CBOMCTBA:

+HCOOH,

CH3-COOH,

CH;-CH,-COOH

CH3-CH,-CH,-COOH.

Peakumeii 3Tepupukanuu Ha3bIBaeTCsl B3aUMOAeCTBHE:
KHUCJIOTEI CO IIEJIOYBIO

+KHUCIIOTHI CO CITUPTOM,

KHCJIOTEI C TaJIOreHaMH,

KHUCJIOTHI C METAIJIAMH.

CootHnecure:
THI BellecTBAa: NPHUPO/A BellecTBAa:
a) CJI0HbIe 3(QUPHI INIULEPUHA U BBICHIINX
1) Bockw, KapOOHOBBIX KHCIIOT,
0) ci10kHbIe H3PUPBI BEICIINX KAPOOHOBBIX
2) KUpBHI, KUCJIOT U BBICUIMX CIIUPTOB,
B) HATPUEBbIE U KAIMEBBIE COJIHM BBICIIUX
3) MpLIa KapOOHOBBIX KHCJIOT,
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I') IPOU3BO/IHBIE KAPOOHOBBIX KHCIIOT, B KOTO-
4) cno>kHele 3UPBL.  PBIX aTOM BOJIOPOJa KapOOKCHUIIBHOM TPYIIIBI
3aMeIIeH Ha YIJIeBOJOPOIHBIN pajnuKal.
CoorHecure:
HCXO/HbIE BelllecTBa: THI peaKlu:
1) CH3-CH2-COOCH3 + HzO —
2) CH,-O-CO-C;7Hss

CH-O-CO-Cy7H3zs + 3 KOH — a) OMBLICHHE,

CH,-0O-CO-C7H35 0) ruApUpoOBaHUE,
3) CH,-O-CO-C7H33 B) ATepUQUKaIuS,

CH-O-CO-C7Hys + 3 H; — T') TUZIPOJIU3.

CH,-0-CO-Cy7Hs;
4) CH;-COOH + C,HsOH —

Kaxkoe u3 BemecTB Bblnajgaer u3 o01ero psiaa:
TpHOJIEaT TINIEPHHA,

+TPUHUATPAT TNIMLEPUHA,

TpUCTeapar IrIMIepHuHa,

TPUNAIIEMHUTAT TIIHUICPUHA.

I'mapo/iu3om *KUPOB NMOJTY4YaI0T KHCJIOTY:

YKCYCHY1O,

OeH30iiHY1O,

[aBEJIEBYIO,

+CTeapuHOBYIO.

Moasipaasi Mmacca npeaeibHOl OJJHOOCHOBHOW KapOOHOBOH KHCJIOTHI paBHa 256 1/MoJIb.
Yucs10 aTOMOB Yri1epoaa B 3TOM KHCJI0Te PAaBHO:

+15,

16,

17,

18.

Meroauka npoBeAeHUs] KOHTPOJIS

[TapameTpsl METOIUKH 3HaueHue napameTpa

[Ipenen 1IMTENBLHOCTH BCETO KOHTPOJIA 15 munyt

ITocnenoBarenbHOCTH BEIOOPA BOIIPOCOB Crnyyaiinas

HpeﬂnaraeMoe KOJIMYCCTBO BOIIPOCOB 5

Kpurepuu oneHku:

-5 0anjI0B BBICTABISETCA CTYIEHTY, KOTOPBIA NPABUIBHO BBIIOIHAET S5 TECTOBBIX
3aJaHul;

- 4 Das1a BBICTABJISETCS CTYJIEHTY, €CJIM MPABWIBHO PEIICHO 4 TECTOBBIX 3a/1aHMUSI.

- 3 0as11a BBICTABJISETCS CTYJEHTY, €CJIM IPABUIIBHO PELIEHO 3 TECTOBBIX 3aaHUS

CamocrosiTeibHAsA padoTa
(JomamHee 3a1aHue)

§21, ynp.1-12
Tema 1.9.1 AMUHBI

KOHTpOJII/IpyeMLIe SHAHUA: OIIPEACIICHNUC, Knaccn(bmcaumo, HOMCHKIJIATYpY, CBOﬁCTBa,
CIIOCOOBI MOJIYYCHHA U IPUMCHCHUC YIJICBOOB;

96



- BEIIECTBA M MAaTepHalbl, MIMPOKO HCIOJb3yeMble B MPAKTUKE: TIIOK03a, (PYKTO3a,
Kpaxmal, caxapo3a, HeJlI0s03a;

yMeHHsI: -O0BSICHSITh: PEAKIIMOHHYIO CIOCOOHOCTh OPTraHMYECKUX COCIUHEHUH OT
CTPOCHHMSI HUX MOJIEKYJ; BBINOJHATh XMMHUUYECKHH HKCIEPUMEHT IO PACIO3HABAHUIO
BOKHEUIIUX OPraHUYECKUX BEHIECTB, MOJIYUCHHUIO KOHKPETHBIX BEIIECTB, OTHOCSIIUXCS K
M3YYEHHBIM KJIacCaM COCJMHEHU;

Bomnpocsl 115 onpoca
1. Tlonarue 06 yrneBomax. Kiaccudukarnus yriaeBogoB. MoHO-, Au- U MOJIUCAXapUIbI,
MIPEACTABUTENM KaXJOU IPYIIIbI YIIIEBOJOB.
2. bruosiornyeckas poJib yrieBO0B, UX 3HAYEHUE B )KU3HU YEJIOBEKa M OOLIECTBA.

3. Monocaxapunael. CTpoeHue U ONTHYECKass H30Mepusi MoOHocaxapuaoB. Ux
KJIaccu(UKaIHS 110 YUCITy aTOMOB YIIIepo/ia ¥ MPUPOJIe KapOOHUILHOM TPYIIIHL.

4. @opmynet dumepa u Xeyopca s U300paKeHUST MOJEKYJI MOHOCAXapHUIOB.
OTtHecenne MoHOcaxapuaoB K D- u L-psany. Baxneliue npeacTaBUTeIn MOHO3.

5. I'moko3a, cTpoeHne ee MOJIEKYIbI U (pU3udYecKre CBOMCTBA. TayroMepusi.

6. X¥MMHUYECKHE CBOMCTBA TIIFOKO3bI: PEAKIIUU TI0 ajbJCTUIHON Tpymime («cepeOpsHOTo
3epKaja», OKHCIEHHE a30THOM KHCJIOTOM, THUIpupoBaHHE). Peaknuum TIIIOKO3bI  Kak
MHOTOATOMHOTO CIIUPTAa: B3aUMOJEUCTBUE TIIIOKO3bI ¢ ruapokcuaoM menu(ll) mpu koMHaTHOM
TeMIlepaType U HarpeBaHUU.

7. Paznuunble TUnbl OpoXkeHUs (CIUPTOBOE, MOJOYHOKHCHOe). ['noko3a B mpupone.
buonoruyeckas poJyib ¥ MpUMEHEHHE TITFOKO3bI.

8. OpykTo3a Kak M30Mep TIOKO3bl. CpaBHEHHE CTPOCHHS MOJIEKYJIBI U XUMHUYECKUX
CBOMCTB ITIOKO3bI U (ppyKTO3Bl. DPYyKTO3a B MPUPOE U €€ OUOIOTHYECKask POJIb.

9. Hucaxapuapl. Crpoenume  mgucaxapugoB. Cnoco0  COUWICHEHHS  IMKJIOB.
BoccranaBnuBaromme M HEBOCCTAaHABIMBAIOIIME CBOMCTBA JHMCAXapHUIOB KaK CJEACTBUE
COYJICHEHHUS LIUKIIA.

10. CrpoeHne © XHMHUYECKHE CBOMCTBAa caxapo3bl. TEXHOJOTUYECKHE OCHOBBI
MIPOU3BOJICTBA caxapo3bl. JIakTO3a U ManbTO3a KaK H30MEPBI CaXapo3bl.

11. IMomucaxapuapl. O6mIee crpoeHue nojucaxapuioB. CTpoeHHE MOJIEKYIIBI Kpaxmaa,
aMuiIo3a M aMUJIONEeKTHH. DPHU3ndecKkre CBOMCTBA Kpaxmalia, €ro HaxoXJACHHWE B MPUPOJE U
Ouosorudeckas poiib. [ TMKoreH.

12. Xumudeckue cBOMCTBa Kpaxmaina. CTpoeHHE 3JIEMEHTapHOTO 3BEHA IIECJUTIOJIO3BI.
Brusiaue crpoeHus moiMMepHOW Ienu Ha (U3UYECKHME M XMMHUYECKHE CBOMCTBA IEJUTIOJIO3BI.
IMuaponu3 1emnro03pl, 00pa3oBaHKUE CIOKHBIX (PHUPOB ¢ HEOPraHUYECKUMH M OPraHHYCCKUMU
KHCJIOTaMH.

13. IlousiTHe 00 HCKYCCTBCHHBIX BOJIOKHAX: areTaTHbIN mCJIK, BUCKO34a. Haxoxnenue B
IpUupoac u ouojornyeckas POJIb HCJIKOJIO3bI. CpaBHeHI/Ie CBOMCTB KpaxMalia 1 HCJIJII0JIO3bI.

Kpurepun oueHku o0mme JJ1s1 yCTHOTO OTBeTa
Onenka «5»:
* OTBET MOJHBIN U MPABUIBHBIA HA OCHOBAaHUH U3YYEHHBIX TEOPHIA;
* MaTepUall U3JI0KEH B OMPEICICHHON JJOTUYECKON NOCIIEI0BATEIbHOCTH, TUTEPATYPHBIM
SI3BIKOM;
* OTBET CAMOCTOSITENIbHBIH.
Onenka «4»:
* OTBET MOJHBIN U MPABUIBHBIA HA OCHOBAHUH W3YYEHHBIX TEOPUH;
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* MaTepuall M3J0KEH B ONPEIEJICHHON JOrMYecKO MOCIeI0OBATENbHOCTH, MPH 3ITOM
JOTYIIIEHBI JIBE-TPH HECYIIECTBEHHBIC OIIMOKH, WCIPABJICHHBIE 1O TPEeOOBAHUIO
YUUTETIS.

Onenka «3»:

* OTBET MOJHBIM, HO MPU 3TOM JIONYIIEHA CYIIECTBEHHAsI OMIMOKA WM OTBET HEIOJHBIMU,

HECBSI3HBIMN.
Onenka «2»:

* IpU OTBETE OOHAPYKEHO HEMOHMMAHUE YYAIIUMCS OCHOBHOTO COJEpX aHUsA Y4eOHOTO
MaTepuaga WIH JIONMYIICHBI CYIIECTBEHHBIC ONMIMOKH, KOTOPBIE YyJallUWCSd HE MOXKET
WCIIPABUTh MPU HABOJAIIUX BOIIPOCAX YUUTEIS.

Onenka «1»:
* OTCYTCTBHE OTBETA.

IIpakTnueckas padora Ne 6
VYrneBop! (MHCTPYKILHMS 110 BBIMOJIHEHUIO Ha cTp 290).

Lenb: uccrnenoBarh Ha MpPaKTUKE (U3NYECKUE U XUMUYECKHE CBOICTBA TJIIOKO3bI, caxaposbl,
Kpaxmaia.

Kpurepuu onenka npaktuieckoii padornl

5 0as10B:

paboTa BBITOJTHEHA TIOJTHOCTHIO U MTPABHIILHO, CJICNIAaHbI PAaBUIIbHBIC HAOTFOCHUS U BBIBO/IBI,
AKCIIEPUMEHT OCYIIECTBIICH 1O IUIaHy C Y4ETOM TEXHHKH O€30IaCHOCTH WM IMpaBWJI PabOTHI C
BEIIECTBAMU U 000PYIOBaHUEM,

MIPOSIBJIICHBI OPraHU3allMOHHO-TPYAOBBIC YMEHHsI (TIOIICPIKUBAIOTCST YUCTOTA paboduero Mecra u
MOPSZIOK HA CTOJIE, SKOHOMHO UCTIOJIb3YIOTCS PEAKTHBBI).

4 6aja:

paboTa BBIMOJIHEHA TPABUIBHO, CACTIAHBI MPAaBHIbHBIC HAOIIOACHUS W BBIBOJBI, HO MIPU 3TOM
AKCTIEPUMEHT MPOBEJCH HE MOJHOCTHIO WM JOMYIIEHBI HECYIIECTBEHHBIC OIIMOKU B paboTe ¢
BelleCTBaMU B 000pyJOBaHUEM

3 daJuia:

paboTa BBINOJHEHA MPABHJIBLHO HE MEHEE 4YeM HAIOJOBHHY WJIHM JOMYIICHA CYIIECTBEHHAs
omuOKa B X0/ SKCIIEPUMEHTA, B OOBSICHEHNH, B 0POpMIICHUN PabOThI, B COOJIFOICHUN TPABHII
TEXHUKU 0€301acHOCTH MpH paboTe C BEIECTBAMU U 000pYIOBAaHHEM, KOTOPAsk MCIIPABISAETCS
10 TPeOOBAHUIO YUUTEIIS.

2 0asa:

JomyIeHbl ABe (M 0oliee) CYIIECTBEHHbIE OIMUOKKM B XOJ€ DKCIEPUMEHTa, B OOBSCHEHHH, B
obopmiieHUH pPabOThI, B COOJIOJICHUM TIPAaBWI TEXHUKH OE30MacHOCTH IpH padoTe ¢
BEIIECTBAMU M 000PYJI0BaHUEM, KOTOPBIE YUAIIUHCS HE MOXKET MCIPABUTH JIAXKE M0 TPEOOBAHUIO
YUUTEJIS.

1 6asn:

paboTa He BBITIOJIHEHA, Y YYaIIerocs OTCYTCTBYIOT SKCIICPUMEHTAIbHBIC YMEHUSI.

DOHJ TECTOBBIX 3aJaHUM I TCKYILICTO0 KOHTPOJIA 3HAHUM I10 TEME:

Buibepume ooun npasunvnvix éapuanm:

MoaekysipHast popMyJia KaeT4aTKU
C6H1206
(C5H804)n
(C5H1005)n
+(C6H1005)n
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Kaxoii cBAA3b10 COeIMHEHBI OCTATKHU ABYX MOHOCAXapHJA0B B MOJIEKYJIe JUcaxapuaa
[Tentuanou

+I muko3uaHOU

Boaoponnon

Makpospruueckon

151 MOHOCAXapHu/10B XapaKTepHbI CBOHCTBA
[Inoxas pacTBOPUMOCTH B BOJE

Bricokue Temrneparypsbl m1aBjIeHUS

+Cnankuit BKyc

Bce BepHO

K BoccTanaB/IMBaIOIIMM UCAXAPHIAM HE OTHOCUTCS
+Caxapo3za

MansTo3a

Iemnnronoza

JlakTo3za

3a0o/ieBaHNE CAXapHBIM AHA0€TOM BHI3BAHO MOBBILICHHEM CO/IEPKAHHEM B KPOBH
Caxapo3ssl

Pu6o3s1

+I r0K03B1

OpyKTO3BI

YeM MOKHO OTJIMYHUTH IVIIOKO3Y OT (PPYKTO3BI
Xmopumom sxenesa (I1I)

PackaneHHo# MeTHOM TPOBOJIOKOM

Bbpomnoit Bogoit

+Peaknueii cepeOpssHOTO 3epKaja

N3 yka3aHHBIX YIJIEBOJ0B He OKHCJISIETCSl aMMHAYHBIM PACTBOPOM OKCH/IA cepedpa
I'mroko3a

ManpTo3a

JlakTo3a

+Caxapo3a

B MoJieky1e caxapo3bl 0CTATOK IVIHOKO3bI CBAI3aH € OCTATKOM:
TJIFOKO3bI

+(pyKTO3BI

rajgakTo3bl

MaJIbTO3bI

IIpu o6pa3oBaHNu NUKINYECKOI (POPMBI INIIOKO3bI MPUHUMAET YYaCTHE THAPOKCHIbHAS
rpynmna npu yrjiepoaHom aTome:

C2

C3
C4
+C?

DpyKTO32 ABJIACTCH:
aJbJAECTUOCIIUPTOM
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+KETOHOCIIUPTOM
OKCHUKHUCIIOTON
MHOT'0QTOMHBIM CIIIPTOM

IIpu HarpeBaHuu pacTBopa rJ0Ko3bl ¢ ruapokcuaom meau (I):
oOpa3yercs IpKO-CHHHIA PacCTBOP

BBIJICIISICTCS I'a3

+BBINAAaET KPAaCHO-OYpHIid 0CaTIOK

Ha CTEHKaX MpoOHpKU oOpa3yercsi cepeOpUCThIid HaJIEeT

Ha3BaHue npouecca, npoTeKaouiero no ypaBHeHHIO:
C6H1206 —2 CszOH + 2C02

+OposxeHue

dboTocuHTE3

nexkapOOKCUINPOBaHUE

TJINKOJIN3

Kakmue u3 npuBegeHHbIX TEPMUHOB OTHOCATCH K ppyKTO3eE:

1. Anbaerngocniupt 2. Kerocmupr 3. Ilenro3a 4. I'ekco3a 5. Monocaxapua 6.
ducaxapug

1,3,5

+2,4,6

2,3,5

2,4,5

Kaxkue cBoiicTBa QpyKTO3bI NMOATBEP:KIAET NMOSIBJIEHHE SIPKO CHHEro LBETa B pacTBope
¢pykTo3nl ¢ rugpoxkcuaom meau (I1)?

AJpneruaarie

Keronnsie

+CnupToBbie

Kucnortueie

JAucaxapuaom sABJIsIETCA:
¢dbpykTO3a

KJIeTYaTKa

Kpaxmail

+caxapo3sa

Metoauka IIPOBCACHUA KOHTPOJIA

[TapameTpsl METOIUKH 3HaueHue napameTpa
[Ipenen IUTETLHOCTH BCETO KOHTPOJIS 15 munyT
ITocnenoBarenbHOCTH BEIOOPA BOIPOCOB Crnyyaiinas
IIpennaraemoe KOJIUYECTBO BOIPOCOB 5

Kpurepuu onenku:

-5 0anj0B BBICTABISETCA CTYIEHTY, KOTOPBIA MPABUIBHO BBIMOJHSIET 5 TECTOBBIX
3aJIaHuM;

- 4 Das1a BBICTABJISIETCS CTYJIEHTY, €CJIA MPABWIBHO PEIICHO 4 TECTOBBIX 3a/1aHMUSL.

- 3 0as11a BBICTABJISETCS CTYJEHTY, €CJIM MPABUIBHO PEIICHO 3 TECTOBBIX 3aaHMS

CamocrosiTesibHast padoTa
(JomamHee 3a1aHue)
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§22, ynp.1-6
§23, ynp.1-11
§24, ynp.1-5

Tema 2.13. AMUHBI

KonTposaupyemble 3HaHUSI: ONpe/ACiCHUE, KiIacCU(PUKAIMIO, HOMEHKIATYpY, CBOICTBA,
CTocOOBI OJTYYEHHUS ¥ IPIMEHEHUE aMUHOB;
- BELIECTBA U MaTEPHUAJIbI, IIUPOKO UCIOJIb3yEMbIE B IIPAKTUKE: aHUJIVH;

YMeHHUSA: -O0BSACHSITH: PEAKIIMOHHYIO CIIOCOOHOCTh OPTaHUYECKUX COCAMHEHHH OT
CTPOCHHMSI WX MOJIEKYJ; BBIMOJHATh XWMHUYECKHI OKCIEPUMEHT IO Pacro3HaBaHHUIO
BOKHEUIINX OPraHUYECKUX BEIIECTB, MOJIYUCHHUIO KOHKPETHBIX BEIIECTB, OTHOCSIIUXCS K
M3YYEHHBIM KJIacCaM COCIMHCHHUIA;

Bonpocsl qus onpoca

1. Knaccudukanus u nsomepusi amuHoB. [lonarue o0 amunax. [lepBudHble, BTOpUUHBIE
U TpeTuuHble amMHuHbl. Knaccudukaius aMMHOB 1O TUITY YIJIEBOJOPOJHOTO pajauKaia U 4UCIy
aMUHOTPYII B MOJIEKYJIE.

2. Tl'omonoruueckue psAapl MpelenbHbIX anu(paTUYeCKUX M apOMaTHYECKUX aMHUHOB,
M30MepHs U HOMEHKIATypa.

3. X¥UMUYECKHE CBOMCTBA AMUHOB. AMUHBI KaK OpraHUYE€CKUE OCHOBAHUS, X CPABHEHHE
C aMMHAaKOM U JPYTUMU HEOPTraHWUYECKUMHU OCHOBAHUSIMHU.

4. CpaBHEHHE XHUMHYECKHX CBOWCTB amu(aTHUECKMX W apOMATHYECKUX aMHHOB.
OO6pazoBaHue aMUIOB.

5. Ilpumenenwne u nmoaydeHue aMmuHoB. [loryaenne amunoB. Pabotet H.H.3ununa.

Kpurepun onenku od1ume 1jisi yCTHOIO OTBeTa
Onenka «5»:

* OTBET IMOJIHBIA U TPaBUJILHBIN HA OCHOBAHWH W3YUYEHHBIX TEOPHIA,

* MaTepUall U3JI0OKEH B OMPECICHHON JJOTHYECKON TOCIIeIOBATEILHOCTH, TUTEPATYPHBIM
SI3BIKOM;

* OTBET CAMOCTOSITENIbHBIH.

Onenka «4»:

* OTBET MOJHBIN U MPABUIBHBIA HA OCHOBAHUH W3YYEHHBIX TEOPUH;

* MaTepHall M3JI0KEH B OIPEACICHHON JIOTHYECKOH IOCIIEeNOBATECILHOCTH, TPHU 3TOM
JIOTIYILIEHbI JIBe-TPH HECYILECTBEHHBbIE OIIMOKH, WCIPABICHHbIE IO TPeOOBaHHUIO
YUUTEIS.

Onenka «3»:

* OTBET MOJHBIN, HO MPU STOM JAOMYIIEHA CYIIECTBEHHAs! OIIMOKA WM OTBET HEIOJIHBIMH,

HECBSI3HBIMN.
Onenka «2»:

* P OTBETE OOHAPYXKEHO HETMOHMMAHHUE YYalUMCS OCHOBHOTO COJEp)KaHUS Y4eOHOTO
MaTepuana WIH JOMYIICHbI CYIIECTBEHHBIC OIMMOKHU, KOTOPHIE YyJallUNCS HE MOXKET
WCIIPAaBUTh MPU HABOSIIUX BOIIPOCAX YUUTENS.

Onenka «1»:
* OTCYTCTBHUE OTBETA.
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@OH/I TECTOBBIX 3aJIaHUI JJIsI TEKYILIETO KOHTPOJIS 3HAHUH T10 TEME:

Buvibepume ooun npasunvnvix éapuanm:

Oo6mas ¢popmyna npeaejbHbIX ATU(PATHIECKUX AMUHOB:
CnH2n+2N

CnH2n+3N

+CnH2n+1NH2

CnH2n+4N

ATOM a30Ta B 3TWIAMHHE HAXOJUTCS B TAKOM 7K€ COCTOSIHMU THOPHIN3ALUH, KAK U aTOM
yrjepojaa B:

+3TaHe

OTHUHC

JTEHE

OcH301e

CKoJbKO 6-cBsi3eil B MOJIeKYJle MeTHJIAMHUHA:
5

+6

7

4

Ha3sBanmue y Bemecrna:
CH3 -CH-CH2-CH3

NH2

3-amuHOOyTaH
METHJIITHIIAMHUH
+2-aMUHOOYTaH
OyTHUJIaMUH

HN3omepom 2-aMUHONIPONIAHA ABJIAETCSH:
STUJIAMUH

METUJITPONIIAMUH

2-amMuHOOyTaH

+TpUMETHIIAMUH

I'omosioramu siBjIsieTcsi mapa BelecTB:
OEH30J1 M aHWJIUH

METHJITUIAMUH U TPUMETUIAMUH
+2-aMUHOOYTaH U U30IIPONMIIAMUH
2-MeTHJIPOTaH U 2-MeTWIOyTaHab

boJsee cuiibHbIE 0CHOBHBIE CBOMCTBA NPOSABJIACT:
aMMHAaK

+IUMETUIIAMUH

AHUIINH

METHIIAMHUH
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HepBH‘leIe AMHUHbI MOYKHO OTJIMYUTH OT BTOPUYHBIX C ITIOMOIIbLIO:
+HN02

H2S0,

[Ag(NH3),JOH

0))

BoccTraHoB/ieHHeM HUTPOOEH30J1a MOJTY4AK0T:
STUIOEH30II

FeKCHJIAMUH

+aHWJINH

OeH30II

IIponuiaMuH B3auMOJEHCTBYET C:
THIPOKCUIOM HATPUS

TOJYOJIOM

OKCHIOM QJIFOMHUHHUS

+CONAHOM KHUCIOTOM

B cxeme npeBpamennii CH4 — X— CH3NH2 BemecTBoM « X» sIBJISI€TCH:
+CH3N02

CH3;0NO,

C,HsOH

CH3;COOH

Kaxkoe BelecTBo He pearupyer ¢ AMMETHJIAMHHOM:
BOJIA

KHACJIOPOL

CepHas KUCIIOTa

+TUAPOKCU HATPUS

BemecrBom «X» B cxeme
X —(CH3)2 CH - NH2 siBasieTcs:
Mporax
1-HUTpOTIpOIaH
+2-HUTPOIIPOTIaH
nponaxHoJ- 1

Kaxkoe u3 BenecTB 0y/1eT H3MEHATh KPACHYI0 OKPACKY JJAKMYCAa HA CHHIO?
dbpykTo3a

MYpaBbUHas KUCJIOTA

(dheHunaMuH

+3TUIaMUH

B cxeme npeBpamennii
C6H6 —X1 —X2— [C6HSNH3|CI
BemectBaMu «X1» H «X2» COOTBETCTBEHHO SIBJISAIOTCS:
C6HSNO2 u C6H5C1
C6HS0OH u C6HSCl
C6HSOH u C6H5NO2
+C6H5NO2 u C6HSNH2
MeToauka npoBeAeHUs] KOHTPOJIS

ITapameTpbl METOMKH 3HaueHUe napameTpa

Hpe;[en JJATCIIBHOCTH BCCT'O KOHTPOJIA 15 MHHYT

103




[TocnenoBarenbHOCTh BEIOOpPA BOITPOCOB Cnydaitnas

[1peutaraeMoe KOJIMYECTBO BOIIPOCOB 5

Kpurepunu onenku:

-5 0a/JIOB BBICTABISAETCS CTYAEHTY, KOTOPBIM IpaBUJIBHO BBINOJHSIET 5 TECTOBBIX
3aJJaHuH;

- 4 6aJu1a BBICTABIIAETCS CTYACHTY, €CJIU IPABUIIBHO PEIIEHO 4 TECTOBBIX 3aJaHUs.

- 3 6aJu1a BBICTABIIAETCS CTYACHTY, €CJIM IPABUJIBHO PEILIEHO 3 TECTOBBIX 3aJaHUs

CamocrosiTesibHAs paboTa
(omaiHee 3a7aHue)

§25, ynp.1-10

Tema 2.14. AMUHOKHCJIOTHI

KOHTpOJII/IpyeMbIe SHaAHUA: OIpPCACIICHUC, Knaccm’anaumo, HOMCHKIJIATYypYy, CBOﬁCTBa,
CITOCOOBI MOJIYYCHHA U IPUMCHCHUE aMUHOKHCJIOT,
= BCIICCTBA U MaTCpHAJIbl, IIUPOKO UCIIOJIB3YEMBIC B IIPAKTUKE. aMUHOKUCIIOTEI, KAITPOH;

YMeHUs: -O0BSACHSITH: PEAKIIMOHHYIO CIIOCOOHOCTh OPTaHUYECKUX COCAMHEHHH OT
CTPOEHHUSI WX MOJIEKYJ; BBINOJHITh XUMHYECKHM OKCIEPUMEHT IO PACHO3HABAHUIO
BOXHEUIIINX OPraHMYECKUX BEMIECTB, MOJYYCHHIO KOHKPETHBIX BEMIECTB, OTHOCSIIUXCS K
W3yYECHHBIM KJIacCaM COEAUHEHHUI;

Bomnpocsl qi1s onpoca

1. [TonsiTe 06 aMMHOKHUCIIOTAX, UX KIIACCU(PUKAIUS U CTPOCHHE.

2. HoMeHknaTypa aMMHOKHUCIIOT.

3. JIBOMCTBEHHOCTh KHUCJIOTHO-OCHOBHBIX CBOWCTB aMHWHOKHCIOT WU €€ IPUYUHBI.
bunonspusie HOHBL.

4. Peakuuu kounencanuu. Ilentranas cBsa3b.

5. CuHreTnueckue BoJokHa: KanpoH. Kiaccudukanus BoJIoKOH.

6. [loyueHne aMHMHOKHCIIOT, UX IPUMEHEHHE U Orosiornyeckas (yHKIIHS.

Kpurepun onenku o61me 1jisi yCTHOIO OTBeTa
Onenka «5»:

* OTBET MOJHBIN U MPABUIBHBIA HA OCHOBAHUH U3YYEHHBIX TEOPUH;

* MaTepHall U3JI0KEH B ONPEACTICHHON JIOTHYECKOH MOCIeI0BATEIbHOCTH, JIUTEPATYPHBIM
SI3BIKOM;

* OTBET CAMOCTOSITENIbHBI.

Onenka «4»:

* OTBET MOJHBIN U MPABUJIBHBIA HA OCHOBAHUH W3YYEHHBIX TEOPUH;

* MaTepuall M3J0KEH B ONPENEJICHHON JOrMYeCKOl MOCIeNI0BAaTEIbHOCTH, MpPU 3TOM
JIOTIYILIEHbI JIBe-TPH HECYIIECTBEHHBbIE OIIMOKH, WCIPABICHHbIE MO TPeOOBaHUIO
YUUTETIS.

Onenka «3»:

* OTBET MOJHBIN, HO MPU STOM JOMYIIEHa CYIIECTBEHHAs] OMIMOKA WM OTBET HETMOJIHBIMH,

HECBSI3HBIN.
Onenka «2»:
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* P OTBETE OOHAPYKEHO HETMOHWMAHUE YYAIUMCS OCHOBHOTO COJACpIKaHHs Yy4eOHOTO
MaTepuana WIH JOMYIICHBI CYIIECTBEHHBIC OMIMOKH, KOTOPBIE YyJallUWCSd HE MOXKET
WCIIPABUTH MPU HABOISIINX BOMPOCAX YIUTETIS.

Onenka «1»:
* OTCYTCTBHUE OTBETA.

@OH/J| TECTOBBIX 3aJJaHUI JJII TEKYILETO KOHTPOJIS 3HAHHM 10 TEME:

Buvibepume ooun npasunvrvix eapuanm:

OcHOBHBIE CBOIICTBA AMHHOKHCJIOT 00yCJIOBJICHBI IPHUCYTCTBHEM B MOJIEKY.J1€:
YIJIEBOAOPOIHOTO pajiuKania,

+aMUHOI'PYIIIIEL,

KapOOKCHUIIbHOM IpyMIIbI.

B cuiibHOIIE109HO cpeie AMMHOKHMCJI0TA NMpeCcTaBJIsieT co00ii:
+aHUOH,

KAaTHOH,

OUIOJISPHBIN HOH,

HEUTPAIbHYIO MOJIEKYITY.

AMMHOKHCJIOTHI, KOTOPbIe HE MOI'YT CHHTE3UPOBATHLCHA B OPraHnu3Me 4YeJioBeka, a
MOCTYNAKOT ¢ NHUIei, HA3bIBAKOTCS:

0-aMUHOKHUCIIOTAMH,

MUAIIEBBIMH,

+HE3aMEHUMBIMH,

TeTEPOLUKINYECKUMU.

CKo0JIbKO W30MEPHBIX JUMENTHI0B MOKHO MOJYYUTh U3 IBYX aMUHOKHMCJIOT — FJIMIIUHA H
ajJamMuHa?

+IBa,

TpH,

YeThIpeE,

MATh.

OcTaToK KaKoil AMHHOKMCJIOTHI, HAPSAAY ¢ ACNIAPATHHOBOM KHCJIOTOM, BXOJAUT B COCTAB
acnaprama?

JICHIIVH,

+¢eHunnananuH,

BaJIUH,

TJIAIIHH.

I/ICIIOJIb?oyH I'JIMIMH 1 aJIAaHUH, MOKHO HO.]Iy'—II/ITb PA3JIUYHBIX THIICNTUIO0B:
1;

+2;

3;

4.

I'imanuH o0pasyer c/10:kHbII 2(Up B pe3yabTaTe B3aHMOJCHCTBHUSA:
C TUAPOKCUIOM HATPHUS

¢ 6pOMOBOIOPOIOM

+C 3TaHOJIOM

C aMUHOYKCYCHOU KHCJIOTOHN
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2-aMl/IHOHp0HaHOBaH KHCJI0Ta 1 AJIaHUH ABJIHAIOTCH:

CTPYKTYPHBIMM M30MEpaMu
reOMETPUUYECKUMH U30MepaMu
+TroMoJioraMu

OJIHUM U TEM KEC BCIICCTBOM

Yucno nzoMepHbIX aMUHHOKHUCJIOT cocTaba C4H9O2N pasHo:

Amunokuciaora cocrasa CH3 — CH — CH2 — COOH uasbiBaercs:

|
NH2

0. - aMMHOMACIISTHAsI KUCJIOTA;
+3-aMUHOOYTaHOBAS KUCIIOTA;
3- aMMHOKaIpOHOBAsI KUCJIOTA;
2-aMMHOIIPONIaHOBAsI KUCIIOTA

AMMHOKHCJIOTHI KAK U AHWJIHH Pearupymor c:
KOH

CH;Cl

+HCI

H,

Metoauka MpoBeACHUS KOHTPOJIS

[TapameTpsl MeTOAMKH

3HayeHue napameTrpa

[Ipenen IUTENBLHOCTH BCETO KOHTPOJIA 15 munyt
[TocnenoBarenbHOCTh BEIOOPA BOIPOCOB Crnyyaiinas
[Ipennaraemoe KOJUYECTBO BOIIPOCOB 5

Kputepuu onenku:

-5 0aJu10B BBICTaBISCTCS CTYIEHTY, KOTOPBIN

3aJIaHuM;

IIpaBHUJIbHO BBIIIOJHACT 5 TecTOBBIX

- 4 0aJ1J1a BRICTABIIICTCS CTYACHTY, €CJIU TPAaBUJIbHO PCIIICHO 4 TeCTOBBIX 3adaHHus.
- 3 0ayy1a BRICTABIIICTCS CTYACHTY, €CJIK MIPAaBUJIbHO PCIICHO 3 TeCTOBBIX 3aJaHusg

CamocrosiTesibHAs padoTa
(JdomalnHee 3a7aHue)

§26, ynp.1-7

Tema 2.15. Beaxkn

KOHTpOJII/IpyeMBIe SHAHUA: OIIPEACIICHNUE, KHaCCH(bHKaHHm, HOMCHKIJIATYpY, CBOfICTBa,

CITOCOOBI MOJIYYCHHA U IPUMCHCHHUC 6CJ'IKOB;

= BCIICCTBA U MAaTCpHUaJibl, IIMPOKO UCIOJIB3YCMBIC B ITPAKTHUKE: 6CJ'IKI/I;

YMeEHus: -00BSCHATD: PCAKIIUOHHYIO CIIOCOOHOCTH OpPraHU4YCCKUX CO€OUHEHHUI OT
CTPOCHHA HX MOJICKYII; BbIIIOJHATH XUMHUYECKUMN OKCIICPUMCHT 110 PpacCllO3HaBaHUIO
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BaKHEHUIITX OpraHu4eCKuXx BCHICCTB, IMOJYUCHHNIO KOHKPCTHBLIX BCHICCTB, OTHOCAINIHUXCA K
HU3YUCHHBIM KJIaCCaM COGIII/IHGHI/If/'I;

Bomnpocsl s onpoca

1. benku kxak npupoaHsle nosuMmepsl. IlepBuuHas, BTOpuYHasi, TpPETUYHAs U YETBEPTUYHAsS
CTPYKTYpHI 0enkoB. OuOpMIIIsipHBIC U TI00YISPHEBIE OSIKH.

2. XUMHUYECKHEe CBONCTBA OEIKOB: TOPEHUE, JIEHATYpallUsl, TUAPOIIN3, KaYECTBEHHbIE (IIBETHBIC)
peaxkuuu.

3. buonoruueckue GyHKIMM OENKOB, UX 3HAUCHHUE.

4. benku Kak KOMIIOHEHT nuiIy. [Ipo6iema 0€IKOBOTO TOJIOJaHUS U IYTH €€ PEIICHUS.

Kpurtepuu onenkn oduue 1151 yCTHOT0 OTBeTa
Ouenka «5»:

* OTBET MOJHBIA U TPABUIIBHBIN HA OCHOBAHUM M3YyYEHHBIX TEOPHIL;

* MaTepHAIl U3JI0KEH B ONPEECICHHON JJOTUYECKON NTOCIIEI0BATEIBHOCTH, IUTEPATYPHBIM
SI3BIKOM;;

* OTBET CAMOCTOSITEIbHBIMN.

Ouenka «4»:

* OTBET MOJHBIA U TPaBUJIbHBIN HA OCHOBAHWH N3YYEHHBIX TEOPH;

* MaTepuall M3JO0KEH B OIPENEICHHON JIOTHYECKOM IOCIEN0BATENBHOCTH, IIPHU ITOM
JOTIYILIEHbl JIBE-TPH HECYILECTBEHHbIE OIIMOKM, HCIPABJICHHbIE 10 TPeOOBaHUIO
YUHTEIA.

Ouenka «3»:

* OTBET NOJHBII, HO IPU TOM JOMNYIIEHA CYIIECTBEHHAs OLIMOKa MM OTBET HEIOJIHBIH,

HECBSA3HBIM.
Ouenka «2»:

* [IpY OTBETE OOHAPYKEHO HEMOHMMAHHE y4alllUMCS OCHOBHOIO COJEp>KaHUs y4eOHOro
MaTepuajla WIN JOMYIIEHbl CYIIECTBEHHbIE ONIMOKH, KOTOpPbIE YJallMHCS HE MOXKET
HCIIPABUTH IIPU HABOALIMX BOIPOCAX YUUTEIIS.

Ounenka «1»:
* OTCYTCTBHUE OTBETA.

IIpakTuyeckas padora Ne 7.
AMUHBI. AMUHOKHCIIOTBI. bellku (HHCTPYKIIHS TI0 BBITIOJTHEHHIO Ha CTp 292).

Llenb: wWccaenoBaTh Ha MpakTHKe (U3MYECKHEe M XMMHYCCKHE CBOMCTBA aHMJIMHA, TIMIIMHA,
Oelka.

Kputepun oneHka NpakTu4ecKoii padorsbl

S das10B:
paboTa BBINOJIHEHA [IOJHOCTHIO U IPABHJILHO, CIIEaHbl IPABHJIbHbIE HAOIFOICHHUS ¥ BHIBOIbI;
SKCIEPUMEHT OCYIIECTBIICH 10 IUIAHY C YYETOM TEXHHUKH OE30MaCHOCTH W TPaBHI PabOTHI €
BEIL[ECTBAMU U 000PYIOBaHHEM;
MPOSIBIICHBI OPTaHU3AIMOHHO-TPYI0BbIE YMEHUsI (TTOICPKUBAIOTCSI YUCTOTa Paboyero MecTa u
HOPS/IOK Ha CTOJIE, SKOHOMHO HCIOJIb3YIOTCS PEAKTHBBI).
4 0anna:
paboTa BBITIOJIHEHA MPABHUIILHO, CICNAHbl MPABHJIbHBIC HAOIIONCHHUS W BBIBOIBI, HO TPH STOM
SKCIIEPUMEHT TPOBEJIEH HE MOJHOCTHIO WM JIOMYIIEHBI HECYIIIECTBEHHbBIE OMIMOKU B paboTe ¢
BEIECTBAMHU U 060PYI0BAHHEM
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3 damnna:

paboTa BBINOJHEHA MPABHJIBHO HE MEHEE YeM HAIOJOBHHY WJIHM JOMYIIEHA CYyIIeCTBEHHAS
omunOKa B X0/i¢ IKCIIEPUMEHTA, B 00BACHEHUH, B OOPMIICHHH PaOOThI, B COOIIONECHUH TTPABHI
TEXHUKH 0€30MacHOCTH Npu padoTe ¢ BemiecTBaMu U 000pYyJOBAaHUEM, KOTOpasi MCHPABISETCS
10 TpeOOBAHUIO YUUTEIIS.

2 0asna:

JOTyIIeHbl ABe (M 0oJiee) CYIIECTBEHHBIC OIMMOKKA B XOJE DKCIIEPUMEHTA, B OOBSCHEHUU, B
opopmiieHHH paboOThI, B COOJIOACHUHM TIPAaBHJI TEXHUKH OE30MMACHOCTH TIpH paboTe ¢
BEIIECTBaMU U 000PYIOBaHUEM, KOTOPHIE YUAIIUKCS HE MOYKET HCIIPABUTH JIaXKe MO TPEOOBAHUIO
YUUTES.

1 6ana:

paboTa He BBITIOIHEHA, Y YYaIIerocs OTCYTCTBYIOT SKCIIEPUMEHTAIbHBIC YMECHHUS.

@OH/JI TECTOBBIX 3aJJaHUI JJIS TEKYILIETO KOHTPOJISI 3HAHHM 10 TEME:

Buibepume 0oun npasunvnvix eapuanm:

AMUHOKHCJIOTHI, HEOOX0AMMbIE /ISl MOCTPOEeHUsi 0eJIKOB, MONAJAKT B OPraHu3M
yeJioBeKa:

+c IuIIeH,

C BO3/IyXOM,

C BOJIOH,

OT MaTEPUHCKOTO OPTaHU3Ma.

CnupaJjieBuHO€E COCTOSIHUE MOJIMIIENTHIHOM LeNu ABJAETCA CTPYKTYPOi Oesika:
MIEPBUYHOM,

+BTOPUYHOI,

TPETUYHOM,

YETBEPTUYHOM.

Jdenarypanueil Ha3bIBaeTCs:

CBSI3bIBaHKE OEITKaMU MOJIEKYJ BOJIBI,

+4YaCTUYHOE WU TIOJHOE Pa3pyllieHue IPOCTPAHCTBEHHOM CTPYKTYphI OEIKOB PU COXPAHEHUU
MIEPBUYHOMN CTPYKTYPBHI,

paciierneHue MoJIUIeNnTUIHON IenH Mo JeiCTBUEM (epMEHTOB,

noTeps 6ETKOBOI MOJIEKYJIOM IEKTPUUYECKOTO 3aps/ia MpU ONpeeIEHHON KUCIOTHOCTH CPEIbI.

I'mapoJsn3 6eJ1K0B HCIOJIb3YIOT:

+11s1 IOJTy4€HUS aMUHOKHUCIIOT,

JUIS TIOJTy4€HUs CTyTHEH,

JUIS CHUKEHUS] pACTBOPUMOCTH OEJIKOB B BOJIE,
JUIS KaUeCTBEHHOTO OOHApyKEHUsSI OETTKOB.

IIpu ropennn 6eJKOB OIyIIaeTCH 3aMax:
TYXJBIX SINLI,

+KIKEHOT'0 pora,

aMMHaKa

rOpesol pe3uHBIL.

Il.]]ﬂ IPOBCIACHUA KCﬂHTOHpOTeHHOBOﬁ peaKknmun HOTpeﬁyeTCﬂ peareHr:
H,SO4

CU(OH)2

+HNO3
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FGCI3

Benkamu Ha3pIBaKwOTCS:

MIPUPO/THBIE TIOJMMEPHI, MOJIEKYIIBI KOTOPBIX MIOCTPOEHBI U3 OCTATKOB MOHOCAXapHUIOB;
+IPUPOTHBIE TIOTUMEPHI, MOJIEKYJIBI KOTOPBIX TIOCTPOEHBI U3 OCTATKOB 0,-aMHUHOKHCIIOT;
MIPUPO/THEIE BEIIECTBA. MPECTABIISIONINE COO0M CIIOXKHBIC (DUPHI TTUIICPUHA H BBICIIHX
KapOOHOBBIX KUCIIOT;

MIPUPO/THBIE TIOJMMEPHI, MOJICKYJIBI KOTOPBIX MPEACTABIISIOT COOO0M MOCIIeIOBATEILHOCTh
HYKJICOTHJIOB;

Kakue u3 ¢pynkumii cBoiicTBeHHbI OejikaM?
KaTaJINTUYECKas,

TpaHCIIOpPTHaH,

3allUTHAs,

+BCE CBOMCTBEHHBI.

MaccoBast 10J151 KaKOro 3JieMeHTa B 0eJikax HanboJbmas?
+yriepona,

BOJOpOJa,

KHUCIIOpOJa,

aszora.

B nmosmmmepHoii nenu 0eJ1KOB COCeTHUE OCTATKH AMMHOKMCJIOT CBA3AaHbI APYT C APYTroM
CBSI3bIO:

BOJIOPOJIHOM,

aMUTHOH,

+HIIenTHAHOMN,

TUCYITb(PUTHOM.

BuTKH ciMpajiy BTOPUYHON CTPYKTYPHI 0eJIKa CKpeIlJieHbl IJIABHBIM 00pa30M 3a c4eT
cBsi3eii:

HMOHOBBIX,

KOBAJICHTHBIX,

+BOJOPOJHEIX,

TUCYITb(PUITHOM.

K nenarypauuu 0ejika MoKeT NIPUBECTH:
no0aBJICHHE CUIIBHBIX JIEKTPOJIUTOB,
HarpeBaHue,

(bu3BO3IEHCTBHE,

+BCE OTBETHI BEPHBI

Beiku ABJIAIOTCA OJHUM U3 BaKHEHIINX KOMIIOHEHTOB MUIIU. B OCHOBE YCKOpPeHHsI 0eJiKa
B KeJIYI0YHO-KUIIEYHOM TPAKTE JICHKUT pPeaKkuus:

OKHUCIIEHUS,

+TuapoIIn3a,

sTepuduKanms,

JIeruapaTanuu.

H3rorosJienye 0e3e 0CHOBAHO HA CIIOCOOHOCTH 0€JIKOB K:
TUAPOIIHU3Y,
TUpaTalluH,
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+1enoo0pa3oBaHMIo,
JICHATYPAIHH.

151 npoBeieHus1 OMypPeTOBOI peakuy NOTPedyeTCsl peareHT:
HNO;

(CH3COOQO),Pb,

H,S0O,

+CuSO;.

Hanu4yue CephbI B Oeakax Oﬁﬂapy)Kl/IBaeTCH C IIOMOIIBIO peareHrTa:
HNO;

Cu(OH)2

FCCI3

+(CH3COO)2Pb

MCTOZ[I/IK& MMPOBCACHW A KOHTPOJIA

[TapameTpsl METOIUKH 3Ha4yeHue napamerpa

[Ipenen 1IMTENBLHOCTH BCETO KOHTPOJIA 15 munyT

[TocnenoBarenbHOCTH BEIOOpPA BOITPOCOB Ciyyaiinas

[IpemytaraeMoe KOJIM4eCTBO BOIPOCOB 5

Kpurepun onenku:

-5 0anjI0B BBICTAaBIAETCA CTYIEHTY, KOTOPBIM NPAaBWIBHO BBINOJIHAET 5 TECTOBBIX
3aJJaHuH;

- 4 0aJ1a BBICTABIISIETCA CTYACHTY, €CJIM MPABWIBHO PELICHO 4 TECTOBBIX 3aJJaHUs.

- 3 0aJ1a BBICTABIISIETCA CTYACHTY, €CJIM TPABUJIBHO PEIIEHO 3 TECTOBBIX 3aJaHUs

CamocrosiTesibHast padoTa
(domalHee 3a7aHue)

§27, yip.1-10

Hrorosasi KourposbHasi pabora no pasaeny «Oprannyeckasi XumMush»

Bapuanr 1.

1. 3anumuTe ypaBHEHHUS PeaKifii, C TOMOILIbI0 KOTOPBIX MOXHO OCYIIECTBUTH IPEBpAICHHUS.
VYkaxuTe ycioBus peakiuil. Jlaiite Ha3BaHUS OPraHUYECKUM BEILIECTBAM.

CH; - CH, OH — CH3- C=0 — CHs - COOH

2. B OHOM H3 COCYHOB HaAXOOUTCA pPACTBOP aJbACrujia, B JAPYroM- pacTBOp alCTOHA.
Hpe,[[J'IO)KI/ITC CIIOCOOBI OIPCACIICHUA COACPKUMOI'0 KaKJA0Io0 CoCyaa.

3. CocraBbTe (hopMynbl BemiecTB: a) OyraHon-2; 0) Oyren-3-on-1; B) ruapokcuOeH3om; r) 2-
METHJIOYTaHaNb.

4. Boruncaure o0beM BOAOPOAa (H.y.), BBIICIUBIIErOcs IPU B3aUMOAEHCTBIM 94 T eHOna c S r
HaTpusl.

5. 3ammmmure YpaBHCHUA peaxunﬁ, C MOMOIIBIO KOTOPBIX MOXKHO OCYHICCTBUTH HNPCBPALICHHA.
Ykaxure YCJIOBUSA peaKL{HfI. I[aﬁTe Ha3BaHUW OPraHUYCCKHUM BCIICCTBAM.

CH;3 - CH; - C=0 — CHs - CH, -COOH — CH3 - CHCI1 - COOH
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6. CoctaBbTe (OPMYIIBI OJJHOTO TOMOJIOTa U BO3MOKHBIX U30MEPOB BEIIECTBA, COCTAB KOTOPOTO
C4Hs50:,. K kakuM Ki1accaM OpraHM4ecKux COeIMHEHUM OTHOCATCA JlaHHbIe BenlecTtBa? HazoBure
HX.

7. Kakue mMacchl KUCIOTH M CIIUpTa HEOOXOAMMO B3ATh JUIS MOJMy4YeHUs | T MeTHianerara npu
BbIxoJie 3¢upa 60% OT TeOpEeTUUECKH BO3MOKHOTO?

8. 3anuiuTe ypaBHEHUs pEaKLUi, ¢ MOMOIIbIO KOTOPHIX MOXKHO OCYIIECTBUTH IIPEBpAIllECHUS.
VYkaxkure ycnoBus peakuui. Jlaiite Ha3BaHMs OPraHUYECKUM BELIECTBAM.

Kpaxman — riaroko3a— 3TaHOJ — 3TUJIEH — alleTHIeH— OCH30J1 — HUTPOOEH30II.

9. CocraBbTe CTPYKTYpHBIE (OpMYIBI: a) HHTPOOEH307a; ©0) METHIITHIAMUHA; B) 2-
AMUHOIIPOITAHOBOU KUCIIOTHI; T') CaXapo3bl.

10. BeruncnuTe Maccy nIpoJyKTa peakiuu, eciiy JUlsl Hee Hcnoib3oBanu 18,6 T anunuHa u 14,6 T
XJIOPOBOJOPOAA.

Bapuanr 2.

1. 3anumuTe ypaBHEHHs PEaKIHil, C TOMOILIbI0 KOTOPHIX MOXHO OCYIIECTBUTH MPEBPALLECHUSI.
Ykaxure ycnoBus peakuui. Jlaiite Ha3BaHHsI OPraHUYECKUM BELIECTBAM.

C2H2—>CH3-C:O—>CH3—CH20H

2. OObsicHHUTE, MOYEMY KHCIOTHBIE CBOMCTBa (peHOJIa BBIpaXKEHBI CUIIbHEE, Y€M KHCIIOTHBIE
CBOWCTBA BOJIbI U CIIMPTOB.

3. CocraBbTe (QopMynbl BemecTB: a) mneHtaHauon-1,2; 6) 3-Opommnpomnananb; B)1,2-
TUTHAPOKCUOEH30JT; T) MPOTaHO-2.

4. Tlpu okwucieHnn 8,8 T YKCYCHOTO allbJIeTHIa aMMHA4YHBIM PacTBOPOM OKcHza cepedpa
BBIJICTIIIOCH 35 T cepebpa. Berumcinre mMaccoByrO OO BBIXOJa cepedpa OT TEOPETUUECKU
BO3MOXHOTO.

5. 3anumuTe ypaBHEHUs pEaKLUi, ¢ MOMOIIbIO KOTOPHIX MOXKHO OCYIIECTBUTH IPEBpAICHHUS.
VYkaxute ycnoBus peakuuil. Jlaiite Ha3BaHUSI OpraHUYECKUM BEIIECTBAM.

CH; - COOCH3 — CHj3 - COOH — CHj3 - COONa

6. CocraBbTe (hOPMYIIBI OJTHOTO TOMOJIOTA U BO3MOKHBIX H30MEPOB BEIIECTBA, COCTAB KOTOPOTO
CsH 0O,. K kakum KiaccaM OpPraHMYECKHMX COCIUHEHUH OTHOCSTCSA JaHHbIC BellecTBa?
Hazosure ux.

7. Kakoit 00beM Bojopoaa (H.y.) MOXKHO TOJIYYUTh NMPH B3auMoAelcTBUU 13,2 T OyTaHOBOM
KHUCIIOTHI C 6 T METAJITTNYECKOro HaTpus?

8. 3anumure YpaBHCHUA peaKuHﬁ, C MOMOIIBIO KOTOPBIX MOKHO OCYHICCTBUTH IIPCBPALLICHU.
VYkaxure YCJIOBUS peaKHHﬁ. I[aﬁTe Ha3BaHUA OPraHNM4CCKUM BCIICCTBAM.

HGJ'IJ'IIOJ'IOSEI — TJIFOKO3a — 3TaHOJI — YKCYCHasl KHUCJIOTa — XJIOPYKCYCHAdA KHCIIOTA —>
AMHUHOYKCYCHasA KUCJIOTa — aMHUHOALCTAT HAaTPU.

9. CocraBbTe CTpYKTypHBIE (Qopmynbl: a) 2.4,6-TpuHuTpodeHona; 0) AUMeTUiIaMuHA; B) b-
AMUHOMACTISTHOM KHCIOTHI; T) GPYKTO3HI.

10. IIpn BocctanoBieHun 12,3 r HUTpOoOeH301a mosydeHo 8,5 r aHmiuHa. KakoBa MaccoBas
JI0JIs1 BBIXO/1a QaHWJIMHA OT TEOPETUYECKHA BO3MOXKHOIO?

Bonpocel Kk 3k3ameny
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1. OcHoBHble TnOHATHA xuMHM. BemectBo. AToMm. Mouekyna. XHUMHUYECKUN
JIEMEHT. AJIJIOTPOIIHUSL.

2. [Ipocteie u cioxHble BeniecTBa. KauyecTBEHHBIA M KOJWYECTBEHHBIM COCTaB
BEIIECTB. XUMHUYECKHE 3HAKH M (QopMyiabl. OTHOCUTENbHBIE aTOMHAsi M MOJICKYJISIpHAsE MacChl.
KosnuecTBo BemecTna.

3. CrexuomeTpusi. 3aKOH COXpaHEHHUSI MACChI BEIIECTB. 3aKOH MOCTOSIHCTBA COCTaBa
BEILIECTB MOJIEKYJSIPHOU CTPYKTYPBHI.

4. 3akoH ABOTaApO U CJIEJICTBUS U3 HETO.

5. Otkpertue .M. Menneneessim [lepuonnueckoro 3akona. [lepuoauueckuii 3akox

B (hopmymuposke J[.1. Menneneena.

6. Ilepumonmueckas TabnMIa XUMHUYECKUX DJIEMEHTOB — TIpaduuecKkoe OTOOpakeHHe
MEPUOANYECKOTO 3aKoHa. CTPYKTypa MEePHOJMYECKON TaOIHIIbl: eproabl (Manbie U OoJbIIne),
rpymnsl (TaaBHas U 10O0YHast).

7. AToM — crnoxHas yactuua. Sapo (IPOTOHBI M HEWUTPOHBI) M AIIEKTPOHHAS
06010uka. M3otomnbl. CTpoeHHe 3JEKTPOHHBIX 000JI0YEK ATOMOB 3JIEMEHTOB MAJIBIX TIEPHOJIOB.
8. OcoOEHHOCTH CTPOCHHUS AJIEKTPOHHBIX 000JO0UYEK aTOMOB 3JIEMEHTOB OOJbIITUX

nepuoJoB (mepexogHblx 3neMmeHToB). Ilonstue o0 opOurtamsax. s-, p- u d-Opburanm.
DNeKTpOHHBIE KOH(PUTYPAITUH aTOMOB XUMHUYECKHUX DJIEMEHTOB.

9. CoBpemeHnHas (popMyIupoBKa MEPUOTUIECKOTO 3aKOHA. 3HAUYEHUE TMEPUOIMIECCKOTO
3aKOHA M MEPUOJMYECKON CUCTeMbl XUMH4YeCKuX 3yieMeHToB .M. MenneneeBa st pa3BuTHS
HayK{ U IOHUMAaHUS XUMUYECKOU KapTUHBI MUPA.

10. HNonnas xumuueckas cBsizb. KaTHOHBI, MX 00pa3oBaHUE M3 aTOMOB B pe3yJIbTaTe
mporecca OKHUCIEHHsS. AHWOHBL, HX oOpa3oBaHWE W3 aTOMOB B pe3yibTaTe IMpolecca
BOcCcTaHOBJNieHUsA. VoOHHas CBsI3b, KaK CBs3b MEXKAY KATHOHAMH W aHWOHAMHU 3a CUeT
ANEKTPOCTATUUECKOTO MPUTHKEHUS.

11. Knaccudukanus HMOHOB: 1O COCTaBy, 3HAKy 3apsfa, HAIMYUAIO THIAPATHOU
00on0ukn. HoHHBIE KpucCTauTMyeckue pemeTkd. CBOWCTBAa BEHIECTB C HOHHBIM THIIOM
KPHUCTAJUIMYECKON PEUIETKH.

12. KoBanenTHas xumudeckas CBsizb. MexXxaHW3M 00pa30BaHUSI KOBAJICHTHOW CBSI3U
(oOMEHHBI W JOHOPHO-AKIENTOPHBIN). DJIEKTPOOTPHUIATEIbHOCTh. KOBalleHTHBIE TMOJIsIpHAs U
HenoJisipHast cBsi3u. KpaTHOCTh KOBaJIEHTHOM CBSI3H.

13. MonekynaspHble U aTOMHBIE KpUCTauIMdeckue pemieTku. CBOMCTBA BELIECTB C
MOJIEKYJIIPHBIMU U @TOMHBIMHM KPUCTATIMYECKUMHU PELIETKAMHU.

14. Meraunueckas CBs3b.  MeTauimyeckass — KpUCTaUIMYecKas  penieTka U
MeTaJUIMYecKasi XUMUYecKas CBsI3b. PU3MUECKUE CBOMCTBA METAJIIOB.

15. ArperarHble COCTOSIHHUSI BEIIECTB M BOJIOPOJHAs CBs3b. [BEpAOE, >XKUIAKOE U
razoo0pa3Hoe cocTosHus BemecTB. llepexon BemiecTBa M3 OJHOTO arperatHoro COCTOSHUS B
npyroe. BonopoaHas cBs3b.

16. UYucteie BemectBa u cmecu. Ilonstue o cmecu BewniecTB. ['oMoreHHeie u
rereporennsie cMecu. CocraB cmeceil: oObeMHas M MaccoBas JOJM KOMIIOHEHTOB CMeECH,
MaccoBast 10J1s1 IPUMECEH.

17. Bona kak pactBoputenb. PactBopumocTs BemiecTB. HachlllieHHbIE, HEHACBIILIEHHEIE,
MEPECHIILIEHHbIE PACTBOPbl. 3aBUCHUMOCTb PAacCTBOPUMOCTHU TIa30B, JXHMJIKOCTEHM U TBEPABIX
BEIECTB OT PA3IUYHBIX (PAKTOPOB.

18. MaccoBas 10Jis1 paCTBOPEHHOTO BEILIECTBA.

19. DNEKTPONAUTHl U HEANEKTPOIUTHI. [IOHATHE 3JEKTPOJIUTUYECKON AUCCOLMALIUU.
MexaHu3Mbl  3JIEKTPOJIMTHYECKON AMCCOLMALMM Ui BELIECTB C PAa3IU4YHBIMU THUIAMU
XUMUYECKOM CBSI3U.

20. CreneHp 27EKTPONUTHYECKON auccounanuu. CuibHbIe U cla0ble AIEKTPOJIUTHL
OCHOBHBIE TIOJIOKEHUSI TEOPUU FNEKTPOJUTUYECKON Arcconnanuu. KucinoTsl, OCHOBaHUS U COJIU
KaK AJIEKTPOJIUTHI.
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21. KucnoTel Kak 3JIEKTPOJMTHI, MX KiIacCU(UKAIMSA IO PA3JIMYHBIM IPU3HAKAM.
XHUMHUYECKUE CBOMCTBA KMCIIOT B CBETE TEOPHH IEKTPOIUTUYECKON TUCCOLUALIMY.

22. Oco0GeHHOCTH B3aUMOJICHCTBHS KOHIICHTPUPOBAHHOW CEPHOM U a30THOM KHUCIIOT C
MeTaiaMu. OCHOBHBIE CIIOCOOBI OJTyYEHUS! KUCIOTHI.

23. OcHOBaHMSA KaK OJIJIEKTPOJMTHL, MX KIACCH(PHUKAIMS IO Pa3IUYHBIM TMPU3HAKAM.
XUMUYECKUE CBOWCTBA OCHOBAaHUW B CBETE TEOPUU DIIEKTPOJUTHYECKOM JAUCCOLMALIMH.
Paznosxenue HepaCTBOPUMBIX B BOJIE OCHOBaHMM. OCHOBHBIE CITOCOOBI TIOJIYY€HUSI OCHOBAHHM.

24. Conm kak snekTpoyuThl. Colii CpeaHue, KUCIble U OCHOBHBbIE. XMMUYECKH CBOMCTBA
COJIEH B CBETE TEOPHUH AIEKTPOIUTHUECKOM nuccoranuu. CrocoObl MOyYeHHS COJICH.

25. 'maponus coJieid.

26. Couseobpasyromue U HecoseoOpasyrommue okcuasl. OCHOBHBIC, aM(OTepHbIE U
KHUCJIOTHBIE OKCUbl. 3aBUCUMOCTh XapaKTepa OKCUJA OT CTEIIEHU OKHUCIEHHUS 00pa3yrolero ero
MeTaiuia. XUMUYECKUE CBOMCTBA OKCHIOB. [lomyuenrne okcuaos.

217. Knaccudukanus xumuueckux peakuuil. Peakimym coeauHEHUS, DPa3IOKEHUS,
3ameneHusi, oomena. Karamutuueckue peaknuu. OOpaTuMble W HEOOpaTUMbIE PEAKIIUU.
['oMoreHHbIe U reTeporeHHbIE PEAKIIUH.

28. DK30TepMUYECKHE U SHAOTEPMHUUECKHE peakuu. TenaoBoi r3pGeKT XUMHUECKUX
peakuuid. TepMOXUMHUYECKHE YPABHEHUS.

29. OKHCIHUTENBHO-BOCCTAHOBUTENbHBIE peakinu. CteneHb okucieHus. OKUCIUTENb U
BOCCTaHOBNieHHE. BocctaHoBuTenb W OkucieHHMe. MeTon 3JeKTpoHHOro OamaHca s
COCTaBJIEHUS! YPAaBHEHUI OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLIUH.

30. [IoHsATHE O CKOPOCTH XMMHYECKHMX PEaKIHi. 3aBUCUMOCTh CKOPOCTH XMMHUYECKUX
peakuuil OT pa3iauyYHbIX (DAaKTOPOB: MPUPOJBl PEATHPYIOLIUX BEIIECTB, UX KOHIIEHTPAIHH,
TEeMIIepaTypbl, MOBEPXHOCTH CONIPUKOCHOBEHHS U UCIIOJIb30BAHUS KaTaI3aTOPOB.

31. OGparumble U HeoOpaTUMBbIE peaklUU. XUMHUYECKOE PAaBHOBECHE M CIOCOOBI €ro
CMELIEHUS.

32. Metamibl. OCOOEHHOCTH CTPOEHUS aTOMOB M KpucTamuioB. dusnyeckue cBOHCTBA
MetauioB. Kiaccudukanus MeTauioB MO pasIWyHBIM TPU3HAKAM. XUMHUYECKHE CBOMCTBA
METAJUIOB. DIEKTPOXUMHUYECKUN Al HAPSHKEHUH METAIIIOB. MeTamoTepMus.

33. OOmme cmocoObl monydeHuss MeTauioB. [loHsATHE 0  MeTaUTyprum.
[IupomeTamnyprus, rTHAPOMETAIUTYPrusl U ANeKTpoMeTaiyprusi. CruiaBsl YEpHbBIE U [[BETHBIE.

34. Hemeramipl. OCOOGHHOCTH CTpOEHHUs aTOMOB. Hemerayisl — MpOCThIE BEIIECTBA.
3aBUCHUMOCTh CBOWMCTB TaJOr€HOB OT MX MoJoxkeHuss B llepuoguueckoil cucreme.
OKHCIIUTENBHBIE U BOCCTAHOBUTENBHBIE CBOMCTBA HEMETAJIJIOB B 3ABUCUMOCTH OT UX IOJIOKEHUS
B ALY 2JEKTPOOTPULIATEIBLHOCTH.

35. Ilpenmer opranndeckod Xumuu. IIpuponHble, MCKYCCTBEHHBIE M CHUHTETHYECKHE
opraHuyeckue Beuecrsa. CpaBHEHUE OPraHUYECKUX BEIIECTB C HEOPraHUYECKUMHU.

36. BaneHTHOCTh. XMMHYECKOE CTPOEHUE KaK MOPSIAOK COSAMHEHHUS] aTOMOB B MOJIEKYJIbI
10 BaJICHTHOCTH.

37. Teopuss ctpoeHus opraHuyeckux coeauHeHud A.M. byraepoBa. OcHOBHbIE
MOJIOKEHUSI TEOPUU XUMHYECKOTro cTpoeHus. M3omepus u uzomepsl. XuMudeckue GopMyisl U
MOJIEJIN MOJIEKYJI B OPraHUYECKON XUMHUH.

38. Krnaccudukamusi BeUIECTB IO CTPOCHUIO YTIEPOJIHOTO CKeleTa U HaJIH4duIo
¢GbyHKIMOHATBHBIX Tpymi. ['omonoru u romosorus. Homenknarypa IUPAC.

39. Knaccudukamusi peakuuid B OpraHMYecKod XuMuu. Peaknuu mpucOeAMHEHUs
(rumpupoBaHMs,  TalOTEHHPOBAHUS, THUIPOTATOTEHUPOBAHHWS,  TUAparanuu). Peakuun
OTIICIUICHUS  (OETUAPUPOBAHUS,  JCTUAPOTAIOTEHUPOBAHUS, JeTUaparanuu). Peakiuun
3aMeleHus. Peaknuu nzoMepuzanuu.

40. AJnKaHBI: TOMOJIOTUYECKUH Psil, U30MEPHUSI U HOMEHKIIATypa alKaHOB.
41. Xwumuyeckue CBONCTBa aJKaHOB (MeTaHa, 3TaHa): TOPEHHE, 3aMELICHHE, pa3JIo’KeHHeE,
neruapuposanue. [IpuMeHeHne alkaHOB Ha OCHOBE CBOMCTB.
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42. AnkeHpl. OTWJIEH, €ro IOJIyd€HUE (JIEruJpUPOBAHHMEM OJTaHa, JeNOoJUMepU3anuen
IIOJINATHIIEHA). ['OMoIoruueckuii psij, n30Mepus, HOMEHKIIATypa aJIKEHOB.

43. XuMHYECKHE CBOICTBa 3TWUJIEHA: FOPEHUE, KAYECTBEHHbIE PEaKIUM (0OeclBEeUYHBaHUE
OpOMHOI1 BOJIBI M PacTBOpa NMEpMaHraHata Kajwus), THApaTaiys, nojumepusanus. [Ipumenenne
JTUJICHA HA OCHOBE CBOWCTB.

44. Iluens!l u kayuyku. [ToHsiTHE O AMEHAX KakK yrieBOAOPOJax C JBYMS ABOMHBIMHU CBS3SIMH.
ComnpshkeHHBbIE JIUEHBI. XMMUYECKHe CBOWCTBa OyTamuena-1,3 m m3ompeHa: oOeciBeUnBaHUE
OpOMHOI BOJBI M MOJUMEpHU3aIMs B Kaydykd. HaTypanbHBIE M CHHTETHYECKHE KaydyKH.
Pesuna.

45. Anxunbl. AueTwieH. XMMUYECKUE CBOICTBA alleTUJIEHa: TOpeHHue, 00ecBEeUMBaHUE
OpOMHO#1 BOJBI, PUCOCAMHEHUE XJIOPOBOJIOpOJA M ruaparanus. [lpuMeHeHne aneTrusieHa Ha
OCHOBE CBOMCTB. MeXKIaccoBasi U30Mepus C aIKaJUCHaAMU.

46. Apensl. benzon. Xumuyeckue cBOMCTBa O€H30J1a: TOPEHHE, PEAKIMM 3aMELICHUS
(ranoreHupoBaHue, HUTpoBaHue). [IpumeHeHne 6eH301a Ha OCHOBE CBOMCTB.

47. IlpupoaHble UCTOYHMKHU YIJIeBOAOpoJoB. [IpupoaHblil ra3: cocras, MPUMEHEHUE B
KayecTBE TOIJIMBA.

48. Hedtb. CocraB u nepepadorka Hedru. [leperonka nHedpru. HerenporykTer.

49. Coimptel. Tlonmyuenue sTaHona OpOKEHHMEM TIIFOKO3bI M THApATAIllMed AITHIICHA.
l'unpokcunpHas rpynna kak ¢GyHKOuoHanbHas. [loHsATHE O mHpeaenbHbIX OJHOATOMHBIX
CIUpTax.

50. XuMuyeckue CBONCTBA 3STaHOJA: B3aUMOJICHCTBHE C HaTpHeM, OOpa3oBaHUE

MPOCTBIX M CIOXHBIX 3(UPOB, OKHUCIEHHE B anpieruj. [IpuMeHeHue 3TaHOa HAa OCHOBE
CBOMCTB. AJIKOTOJIM3M, €r0 TIOCJIEACTBUS U MPEAYIPEXKICHUE.

51. I'muuepuH Kak mpeACcTaBUTENb MHOTOATOMHBIX CIUPTOB. KauecTBEeHHAs peakiusi Ha
MHOTOATOMHBbIE crupThl. [IpruMeHenune riviepuHa.

52. ®enon. dusnyeckue U XUMHYECKHE CBOMCTBA (peHOIa. B3anMHOe BIMsSHHE aTOMOB B
MoJieKyie eHoJIa: B3aUMOICHCTBHIE C THAPOKCUIOM HATPHUS U a30THOU KucioTou. [IpumeHeHune
(heHos1a Ha OCHOBE CBOMCTB.

53. Anwpaerunel. [lorstre 00 ampaerugax. AspIeruHas Tpynmna Kak (QyHKIIHOHAIbHAS.
dopmanbaeru U ero cBOMCTBa: OKUCIEHHE B COOTBETCTBYIOLIYIO KHCIIOTY, BOCCTAHOBJICHHE B
COOTBETCTBYIOIIUN CIUPT.

54.  TlomydyeHue anbJETHIIOB OKUCICHHEM COOTBETCTBYIOIIUX CHHPTOB. I[lpuMeHeHne
(dbopmaiibieTuIa Ha OCHOBE €TI0 CBOWCTB.
55. Ilomsatue o kapOOHOBBIX KuciaoTax. KapOokcuibHas rpynma Kak (QyHKIMOHAJIbHAS.

I'omonoruueckuil psaa  OpeAeiabHbIX OJHOOCHOBHBIX KapOOHOBBIX KkucaOT. Ilomydenue
KapOOHOBBIX KUCIIOT OKUCIIEHUEM aJIbJIETUIOB.

56.  XuMHuYecKHEe CBOHCTBAa YKCYCHOM KHCIOTHI: OOIIME CBOWCTBA € MHHEpAJIbHBIMU
KHACIOTaMHM U peakuus stepudukanuu. IIpumeHeHre yKCYCHOH KHCIIOTBI Ha OCHOBE CBOICTB.
Beiciye )KupHbIE KUCIIOTHI Ha IPUMEPE NaIbMUTHHOBOM U CTEAPUHOBOM.

57. Cnoxuble 3¢upsl U x)upsl. [loxyuenue ciioxHbIX 3(UPOB peakuuei srepudukanuu.
CrnoxHble 3(hupbl B IPUPOJIE, UX 3HaYeHHE. [IpuMeHeHue cIoXKHbIX 3UPOB Ha OCHOBE CBOMCTB.

58. XKupsl kak cinoxnble 3¢upsl. Knaccudukanus xupoB. XMMHUYECKHE CBOMCTBA JKUPOB!
TUPOJIU3 U THIPUPOBAHUE KUIKUX KUPOB. [IprMeHeHne :x1upoB Ha OCHOBE CBOMCTB. Mblia.

59. VYrneBonpl, UX KiIaccuuUKausa: MOHOCaXapu bl (T0K03a, GpyKTOo3a), Aucaxapuabl
(caxapo3sa) u nosimcaxapuzpl (KpaxMal U IeJUTi003a).

60. I'moko3a — BEIecTBO ¢ JABOMCTBEHHOW (pyHKIMEN — ambAeruiocnupT. XUMHUYECKHE
CBOMCTBA TJIIOKO3bl: OKHCIIEHUE B TJIFOKOHOBYIO KHCIIOTY, BOCCTAHOBJICHHE B COPOUT, CIUPTOBOE
Opo>xenue. [IlpumeHeHne r1r0Ko3bl Ha OCHOBE CBOMCTB.

61. 3HaueHne yrieBoJOB B JKMBOW NPUPOJE U JKU3HU 4yenoBeka. [loHATHE O peakuusx
MIOJINKOHJCHCALIMY U THIIPOJIN3a Ha IPUMEPE B3aUMOIIPEBPALCHHIN: [JIFOK03a - MOJIUCcaxapul.
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62. Awmunbl. llonstne 00 amuuax. AnudaTuyecKkue aMUHBI, HX KJIacCHpUKALUi U
HOMEHKJIaTypa. AHWINMH, KaK OpraHMueckoe ocHoBaHue. [lonyueHne aHmIMHA U3 HUTPOOEH30J1a.
[IpumeHeHre aHWIMHA HA OCHOBE CBOMCTB.

63. AMHUHOKHUCIOTHI KaK aM(oTepHble TU(PYHKIIMOHAIBHbIE OPraHMYECKHE COCTUHEHMUS.
XUMHUYECKHUE CBOMCTBA AMMHOKHMCIIOT: B3aUMMOJEHCTBHE CO LIENIOYaMH, KUCIOTAMM U JIPYT C
apyroM (peakuusi mnonukoHjeHcauuu). llemtunnas cBs3p u nosunenTtuabl. [lpumenenue
AMUHOKHCIIOT HA OCHOBE CBOMCTB.

64. benku. IlepBuuHasi, BTOpUYHAs, TPETHUYHAs CTPYKTYpbl O€JKOB. XUMHYECKHE
CBOMCTBa O€JKOB: TOpEHME, JeHaTypalus, TI'HAPOJu3, LBETHblE peakuuu. buonoruueckue
(byHKIMHU OENKOB.

65. Ilomumepsl. benku n nosmcaxapu bl Kak OMONOJIUMEPBI.

66. Ilmactmaccel.  [lomyueHume  moiaMMeEpoB — peakuuedl  MONMMEpU3alUUd U
MOJIMKOHJEHCAUU. TepMoIIacTUYHBIE M TEPMOpPEaKTHBHbIE IutacTMacchl. lIpeacraBurenu
racTMace.

67. Bomnoxkna, ux knaccudukanus. [lomydenune BosiokoH. OTAeNbHBIE MPEACTABUTETN
XUMHUYECKUX BOJIOKOH.
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