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Pe3y/bTaThbl 0CBOCHHA JUCLUIIMHDI:
«Xumusa» IIIICC3 (CI10)

no crnenuanbHocTH 07.02.01 Apxurekrypa

TpeOoBaHusI K pe3y/IbTaTaM 0CBOeHHUS AU CIUTIMHBI:

TpeOoBaHus K pe3y/IbTaTaM 0CBOEHHUsI AUCIUTIMHBI:

Ymemb:
- Ha3bIBaTh: M3yUeHHbIe BellleCTBa M0 TPUBHATbHON WK MeX/IYHAPOAHON HOMEHK/IaType;
- OrpejieNisiTh: BaJIeHTHOCTh U CTeTleHb OKUC/IeHUs XUMHUeCKHUX 3JIeMeHTOB, THUI XUMHWYeCKOn
CBSI3W B COeAVHEHUSX, 3apsifi MOHA, XapaKTep Cpelbl B BOJHBIX PACTBOpaX HEOPraHUYeCKUX U
OpraHWYecKUX COeAUHEHUM, OKWC/IWTelb W BOCCTAHOBUTE b, TPUHA/IEKHOCTh BeIeCTB K
pa3HBIM K/1acCcaM HeOpPraHUYeCKUX U OPraHuUeCcKUX COeJMHeHNH;
-XapaKTepU30BaTh: 37IeMEeHThI MaJIbIX TIEPHUO/IOB TI0 X MOJI0XKeHUIo B [leproanueckoit
cucreme [1.V1. MeHzeneeBa; o0iue XMMUUYECKHe CBOHCTBA METa/UIOB, HEMETA/JIOB, OCHOBHBIX
KJIaCCOB HEOpraHWYeCKUX W OpraHMYeCcKUX COeAUHEeHU; CTpoeHHe W XUMHYecKue CBOMNCTBa
M3y4eHHbIX HeOpraHUUeCKUX U OPraHudecKuX CoeJuHeHU;
- 0OBSICHATD: 3aBUCMMOCTb CBOMCTB BeII|eCTB OT UX COCTaBa U CTPOEHMSI, IIPUPOY XUMUUYeCKOH
CBsI31 (MOHHOM KOBa/IEeHTHOM, MeTa/yInueCKOW U BOJOPOAHON), 3aBUCUMOCTh CKOPOCTH
XUMUYECKON peaki[iH U TI0JI0)KeHe XUMHUUeCKOT0 PABHOBECHSI OT Pa3/IMUHbIX (DaKTOPOB;
- BBITIO/THATb XUMHUYeCKUN KCTIEPUMEHT: 110 PacTiO3HaBaHUIO Ba)KHEMILINX HEOPraHUUeCKUuX 1
OpraHUuecKUx CoeMHeHu;
- POBO/TUTh: CAMOCTOSITe/TbHBIN MOUCK XUMUUECKOW UH(OPMALIUU C UCTIOh30BaHUEM
pa3/IMUHbIX UCTOUYHUKOB (HayUHO-TIOMY/ISIPHBIX U3JAHUM, KOMITBIOTEPHBIX 0a3 JaHHBIX, PECYPCOB
VHTepHeTa); MCMO/Mb30BaTh KOMIBIOTEPHBIE TEXHOJOTMM [jIsd 00paboTKM U Tepejauu
XUMHYEeCKOU
“H(pOpMaLIUU U ee TIpeICTaBIeHUs B Pa3/IMUYHBIX (hopMax;
- CBSI3bIBaTh: U3yueHHbI MaTepras Co CBoel NpodecCcroHaNbHOM /1eTebHOCThIO;
- pellaTh: pacueTHbIE 33/[aui TI0 XUMHUUeCKUM (OpMY/iaM U YPaBHEHUSIM;
- MCT0JTb30BaTh NIpUOOpeTeHHbIe 3HAHUS U YMEHUs B TIPAKTUUYECKOU /eI Te/TbHOCTH 1
TIOBCEe/IHEBHOM >KU3HU:
* 1711 0OBSICHEHHUST XUMUUECKUX SIBJIEHUH, POUCXOASIIUX B IPUPO/Ie, OBITY U Ha
TIPOM3BO/ICTRE;
* oTIpe/ie/IeHUst BO3MOYKHOCTH MPOTeKaHUsI XUMHUUYeCKUX TIPeBPall[eHUH B pa3/TMUYHbIX YCIOBUSIX
Y OLI€HKH X TOC/Ie[ICTBUM;
* 9KOJIOTUYEeCKU TPaMOTHOT'O TIOBeZIEHUsI B OKPY KatoIlleld cpefie;
* OLIEHKU BJIMSTHUSI XMMWYECKOTO 3arpsi3HeHUsi OKPY)Karolllel CpeJibl Ha OPraHWU3M uejioBeKa U
JpyTHe >KUBbIe OPTaHU3MBbI;
* Ge3omacHoro obpaiiieHst C TOPIOUMMU ¥ TOKCUUHBIMU Bell[eCTBaMH U 1abopaTopHbIM
obopyoBaHuem;
* PUTOTOBJIEHHSI PACTBOPOB 33/]JaHHOM KOHIL[€HTPAI[UHU B OBITY U Ha IPOU3BO/ICTBE;
* KDUTHUYECKOU OI[eHKH JI0CTOBEPHOCTH XMMHUUeCKOH MH(pOpMaI[|H, TTOCTYTaroIe U3 pa3HbIX
HMCTOYHUKOB



3Hamb:

- BaKHeHIIMe XMMUUYeCKHe TIOHSTHS: BelleCTBO, XMMMUECKUM 3/1eMeHT, aToOM, MOJeKy/a,
OTHOCHTe/IbHAsl aTOMHasi Macca, OTHOCUTe/bHAasi MOJIeKy/spHas Macca, WOH, a0TpOmHs,
W30TOIbl, XMMHUUECKasi CBfi3b, 3/€KTPOOTPULATeSbHOCTb, BaJl€HTHOCTb, CTeNeHb OKHC/IeHUS,
MOJTb, MOJISIDHasI Macca, MOJISIPHBIA 00beM ra3000pa3HbIX BeIIeCTB, BelleCTBa MOJIEKY/ISIPHOTO U
HEMOJIEKY/ISIDHOTO CTPOeHHsl, PACTBOPBI, 3JIEKTPOJIUT U He 3JIeKTPOJIUT, 3JIeKTPOTUTHUecKas
JIVICCOLINALINS, OKUCTUTENTb ¥ BOCCTaHOBUTEJIb, OKUC/IEHHe Y BOCCTaHOBJIeHHe, TeTyIoBol 3 dekT
peakliy, CKOPOCTb XWUMUUYECKOW peaklUd, Karalu3, XUMHUeckoe paBHOBeCHe, YTJIepOJHBIN
ckeneT, PyHKI[MOHAIbHAs TPYIITa, U30MepHsi, TOMOJIOTHS;

- OCHOBHbIe 3aKOHbl XMMHH: COXpaHEHWe MacChl BeleCTB, MOCTOSIHCTBA COCTaBa BellleCTBa,
[Tepuoanueckuii 3akoH [1.11.MeHpeneeBa;

- OCHOBHbIE TEOPUM XUMUU: XUMUUECKOU CBSI3H, 3/IEKTPOJIMTUUECKON AWCCOLMALIY, CTPOeHHUs
OpraHUuYeCcKUX U HeOpraHMUeCcKUX CoeJuHeHU;

- Ba)KHeMIIIMe BellleCTBAa W MaTepHasbl: MeTa/ulbl U CIUIaBbl, CepHasi, COJsiHasi, a30THasi W
YKCYCHasi KUC/IOThI; O7aropoiHble Ta3bl, BOAOPO/, KUCIOPO/, TaloTeHbl, 1[e/JI0UHbIe MeTaslIbl;
OCHOBHBIE, KUC/IOTHBIE 1 aM()OTepPHbIe OKCUABI U THIPOKCH/IbBI, L[eJI0UH, YTJIEKUC/IBIA U yrapHbIH
rasbl, CeDHUCTBIN ra3, aMMHakK, BoJia, IPUPOAHBIN ra3, MeTaH, 3TaH, 3TU/IEeH, alleTU/IeH, XJI0pU/,
HaTpwisl, KapOOHAT U TUIPOKapOoHaT HaTpusi, KapboHaT U ¢ocdaT KanbLus, OeH30/1, MeTaHO U
3TaHOJ, CJIOXKHBIe 3(UPHI, KUPBI, Mblla, MOHOCAXapubl (TJIF0K03a), Aucaxapuabl (caxapo3sa),
rosMcaxapupl (Kpaxmaa Y Iie/UTi0/i03a), aHWIMH, aMUHOKHC/IOTHI, OeslKH, HCKYCCTBEHHbIe
BOJIOKHA, KayuyKH, I71aCTMacChl.

B pe3ynbraTte ocBoeHUs yueOHOM AUCLUIUIMHBI BBITYCKHUK JI0/DKeH 00/1a/1aTh
CJIeAYIOIIUMH JITMYHOCTHBIMU Pe3y/IbTaTaMU:
JIPo 4 - chopMHPOBAaHHOCTE MHMPOBO33DEHMS, COOTBETCTBYIOILLEIO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKH W OOIIEeCTBEHHON TNPAKTUKWA, OCO3HAHHOTO Ha /[Majore KyabTyp, a TaKxkKe
pa3mMuHbIX (hopM O0OIIeCTBEHHOTO CO3HAHHUS, OCO3HAHHWS CBOEr0 MeCTa B IMOJMKY/IbTYPHOM
MUpE;
JIPo 5 - cpopMHpPOBAaHHOCTb OCHOB CAMOPAa3BUTHSI U CAMOBOCITUTAHUS B COOTBETCTBHUHU C
o011jeueioBeUeCKUMHU  TIEHHOCTSIMA W MjleajlaMd TPaKZAHCKOTO OOIecTBa; TOTOBHOCTb |
CroCcoOHOCTh K CAMOCTOSITE/TbHOM, TBOPUYECKOH M OTBETCTBEHHOM [1eSITe/TbHOCTH;
JIPo 7 - TiposiB/ieHHe HaBBIKOB COTPYHAYECTBA CO CBEePCTHUKAMH, AeTbMH MJIAZIILIEr0 BO3pacTa,
B3pOC/BIMU B 00pa3oBaTe/NbHOM, OOIECTBEHHO TIO/I€3HOM, yueOHO-MCC/e/[0BaTebCKOM,
TIPOEKTHOM U IPYTUX BUJIAX JI€ATETbHOCTH;
JIPo 9 - rOoTOBHOCTb W CIOCOOHOCTH K 00pa30BaHMIO, B TOM uHC/e camooOpa30BaHUIO, Ha
TIPOTSDKEHUM BCe >KU3HM; CO3HaTe/lbHOE OTHOIIeHWe K HemnpepbiBHOMY 00pa30BaHUIO Kak
YCJIOBHIO YCITeITHOM TTpodecCcroHaIbHOM U 0011[eCTBeHHOM AesiTe/TbHOCTH;

JIPo 12 - OepexHOe, OTBETCTBEHHOE U KOMIIETEHTHOE OTHOIIEHWe K (HU3UUeCKOMY U
TICUXO0JIOTUUeCKOMY 3/I0pPOBBIO, Kak COOCTBEHHOMY, TaK W JIPYTUX JitOJiel, yMeHUe OKa3bIBaTh
TIIepBYIO ITOMOLLb



ITacnopT ()oHJa OIeHOUHBIX CPe/ICTB

HITCC3 (CIT10) no cnenuanbHocty: 07.02.01 Apxurekrypa

HaunmenoBanue
KonTpospyemsle OL|eHOYHBIX CpPeJCTB
KonTtponmpyemebie
Ne JULAKTHUeCKue Lpyrue oLileHOUHbIE
KOMITOHEHTbI TecTsl,
n/n e JVUHULIbI CpeJCTBa
KOJI-BO
. BU]] KOJI-BO
3a/laHuM o
3a/laHUM
1 2 3 4 5 6

Pa3pen 1. «O0masi 1 HeopraHMYecKasa XUMHUA. XUMHYeCKHe CBOMCTBA U NMpeBpalleHUust
BeujecTB. Heoprannueckue

coe{MHEeHUs»
313 353 Bi; By, JIPo 4, Onpoc
Tema 1.1 Pemenne 13
1 OcCHOBHBbIE IOHATHUS /IPo 5, /TPo 7, /IPo 9, 21 TUIIOBBIX 3a/1a4 23
az,
U 3aKOHbI XUMHUM JIPo 12 HomarHue 19
3a/laHue
Tema 1.2 Orpoc 7
ITepuoguuecKui Peliienue 3amau 13
3aKOH U 31; 32; Bi1; B2, JIPo 4, HowmariHue 15
2 nepuogruyecKas JIPo 5, JIPo 7, JIPo 9, 26 3aJlaHue
cucremMa JIPo 12
.. MenpeneeBa.
CTpoeHue aroma
Jul 1
Tema 1.3 Y1; Bz By, JIPo 4, TPo Pemt(e)HHpeO;:a,qaq 93
3 5, /IPo 7, JIPo 9, IPo 17
CTtpoeHue Belecrsa. 12 [owmarHue 10
3a/laHue
Onpoc 9
Tema 1.4 Perienue 3amau 8
Bopa. PacTBopbI. Y1; Bz, Bs, /IPo 4, /IPo HpaKTI/IIIeCIfaH 1
4 5, /IPo 7, JIPo 9, IPo 20
J/IeKTPO/IUTHUeCKAs 12 pabota
JUcconuanus HomarmHue 19
3a/laHue
Onpoc 9
Pemrenne 3amau 11
c X:n:r:elcﬁne 31; 32; Bi; B, JIPo 4, 26 HomarHue 27
T — JIPo 5, JIPo 7, J/IPo 9, 3aj/laHue
JIPo 12 KonTtpossHas 2
pabora
Benri‘:xra:a;‘fl HX 31, 32 Bi, By JIPo 4, orpoc v
6 CBOCTBA UIPo 5, JIPo 7, JIPo 9, 19
UIPo 12
Paspen 2. «Oprannuyeckas xumus. OprannuyecKue CoeANHeHH»
Tema 2.1 Ormpoc 9
7 OcuoBHble nousaTus | 3i; 32; Bi; Bz, JIPo 4, 11 Perienue 3agau 7
OpraHnuecKou JIPo 5, IPo 7, JIPo 9, IowmariHue
XUMMH U Teopus JIPo 12 3a/laHue




CTpoeHUA

OpraHUYecKHuX
coeJUHeHUMN
Tema 2.1.1 IIpegmer o Ornpoc 11
OpraHuyeckomn ;[1 }Igf), ]733’ Jflf:) ° ; g jIIII:z 27 Pelienue 3ajau 4
XUMHUH 1’2 ’ ’ Momaraue 15
3a/laHKe
Ornpoc 10
Pemienue 3agau 8
Tema 2.2.-2.9 . HowmaruHue 11
7 Yr/1eBo0pOAbI U UX 3;1 ’JIB;")I;B’ jﬁ)l;o;, JIJ;,I:)O 45 3a/laHHe
NpHUPOJHbIe ’ ’ 12 ’ [TpakTryeckas 3
HCTOYHHUKH pabota
KoHutponbHas 2
paboTta
Onpoc 19
Tema 2.10-2.12 Perienue 3amau 15
Kucnopopacoaepxaiy Y1; Bz; By, JIPo 4, JIPo HpaKTI/IIIECIfaH 4
8 5, JIPo 7, JIPo 9, JIPo 45
He OpraHuYecKne 12 pabora
CcoeAUHEeHUsA HomarHue 10
3a/jaHKe
Tema 2.13-2.15 > Ompoc 5(5)
A3sotcopepxamme |Y7; Bz; B3, JIPo 4, /IPo l'f LUEHHE 3a/ad )
9 opranmueckue | 5, JIPo 7, JIPo 9, IPo 20 paKTHiecKad
coeiUHEHUSsI. 12 pabora 15
ITonumepsl ’H;);\'/quil;l?e
Bcezo: 262 402

MeTouKa npoBe/ieHUsI KOHTPOJIA 10 NMPoBepKe 0a30BbIX 3HAHUI
MO JUCLUIINHE « XUMHA»

Pazgen 1. «O0mas ¥ HeopraHuyeckasi XuMusi. XuMHYeCKHe CBOHCTBA U MpeBpaleHust
BemecTB. Heoprannueckue coefriHeHUsA»
Tema 1.1. OcHOBHBbIE IOHATHUSA U 3aKOHbI XUMHUH

1. CocraB BelecTBa.

KonTpommpyemblie KoMnoHeHTsbl: 3; ; 32; Bi; Bz, JIPo 4, JIPo 5, IPo 7, JIPo 9, JIPo 12
KoHTposiupyemble 3HaHUA: OTpe/ie/ieHUsT TTOHITUM «aTOM», «37IeMeHT», «MOJIeKy/ia»;
(hopMy/TMPOBKY OCHOBHBIX 3aKOHOB XHMHUU;

yYMeHHUS: IPOBOJUTL PacyeThl 10 XMMUYECKUM (POpMyJiaM U ypaBHEHHUsIM peaKL{1ii.

XUMHUUECKHe 3S1eMeHThI.

Bonpocs! /iJisi IPOBe/ieHUsI OTPoca:

3JIEMEHTOB: dTOMBI, ITPOCThLIE U C/IOKHbIE BEIeCTBA.

Crioco0s1

CyILIeCTBOBAHUA XHWMHNUYECKUX

Z.BEU_IGCTBEI MOCTOAHHOI'O M TI€epeMEHHOIo0 COCTaBd. 3aKOH TIOCTOSIHCTBA COCTaBa BellecCTB.

BelliecTBa MO/IEKy/ISIPHOT'O M HEMOJIEKYJIIPHOTO CTPOEHMS.




3. smepenue BeliectBa. Macca aTOMOB U MOJIeKy/l. ATOMHasi efJMHUL[a MacCbl. OTHOCUTe/IbHbIe
aTOMHasi ¥ MOJIeKy/IsipHasi Macchl.

4. Ko/muecTBO BelecTsa U eUHHULIbl ero U3MepeHus: MOJib, MMOJIb, KMOJIb. UKC/I0 ABOrazpo.
MousisgpHast macca.

5. ArperaTHble COCTOSTHMSI BeIlleCTBa: TBepjoe (KpUCTa/uTMueckoe W amopdHOe), XUIKOe |
razoobpa3Hoe.

6. 3akoH ABOTaZIpo U ero cieAcTBUs. MOSpHBIM 00beM BellleCTB B Ta3000pa3HOM COCTOSIHUH.
7. O6beiMHEeHHBIHM ra30BbIM 3aKOH U ypaBHeHHe MeHjeneeBa—KiiarelipoHa.

8. Cmecu BellleCTB. Pa3mmuus Mexxly CMeCIMU U XUMUYEeCKUMU COeJUHEeHUSIMU.

9. MaccoBast u 06beMHast 10/ KOMITOHEHTOB CMECH.

10. BemectBo. AtoM. Monekyna. XumMuueckun 3nemMeHT. Asotporvs. IIpocTele U croXHbIe
Bell[eCTBa.

11. KaueCTBeHHBIN U KOJIMUECTBEHHbIN COCTaB BeLeCTB.

12. Xumuyeckue 3Haky U Gopmysibl. OTHOCKTEIbHbIE aTOMHAasi U MOJIeKyJ/IsipHasi MacChl.

13. KosmmuecTBO BeljecTsa.

KpuTepuu o1jeHKH YCTHOI'0 0TBeTa
OrneHKa «5»:

* OTBET MO/HbIN U MPaBU/IbHBINA Ha OCHOBAaHUU W3YUeHHBIX TeOpUi;

* MaTepuas U3/0)KeH B OTpe/ie/IeHHOM JIOTUUeCKOoU Moc/ej0BaTe/IbHOCTH, TUTepaTyPHbIM
SI3BIKOM;

* OTBET CaMOCTOSTEe/IbHBIH.

OueHka «4»:

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

* MaTepuas U3/I0KEeH B OIpe/e/ieHHOW JIOTUYeCKOW I10C/iej0BaTe/IbHOCTUA, TIPU 3TOM
JOTyIIleHbl  /IBe-TPHU HeCYI[eCTBeHHble OLIMOKH, WCIpaBieHHble 10 TpebOBaHUIO
YUHTeISI.

Onenka «3»:

* OTBET TOJIHbIM, HO TIPU 3TOM JIOMYIlleHa CYyIL[eCTBeHHas OIIMOKA WM OTBET HEMOJIHBIH,

HEeCBS3HBIHN.
OneHka «2»:

* 1Py OTBeTe OOHApy)KeHO HENOHWMaHWEe YYall[UMCsi OCHOBHOTO COZiep>KaHUsl yueOHOro
MaTepuajia WIH JIOMYIIeHbl CYIIeCTBEHHbIE OIIMOKMU, KOTOPbIE YUYAI[UMCS HE MOXKET
WCIIPaBUTh MPU HABOJSAIIUX BOMPOCAX yUUTEIS.

Onenka «1»:
* OTCYTCTBHE OTBeTa.

TunoBble 3aa4u 10 pasjenry

1. TTonb3ysCch MepUOJUYeCKOr CUCTEMOM XUMHUUYeCKux 31emeHTOB [I. VI. MeHgeneeBa, ykaxure
OTHOCHUTeJIbHbIe aTOMHbIe MAaCChl a/JIFOMUHUS, XJ10pa, HATPUs, KUC/I0PO/a, a30Ta.

2. Bblunc/iuTe OTHOCUTENbHYIO MOJIEKY/ISIPHYI0 Maccy KapOoHaTa Kasbliysi, HMEOLero
tdhopmyny CaCOg3,

3. BbIUKC/IUTE OTHOCUTEIbHYIO MOJIEKY/ISIPHYIO MacCy Cy/bdaTa antoMuHus, GopMyJia KOTOPOTO
Al>(SO4)s.



4.

BbruniciuTe OTHOCUTENBHYIO MOJIEKY/ISIPHYI0O Maccy opTodochopHO KHUCIOThI, eciu

W3BeCTHO, UTO COOTHOILIEHHWe aTOMOB BOZAOpoAa, dochopa U KUCIOpoAa B MoOJeKysae paBHO
COOTBeTCTBeHHO 3:1:4.

5. BeruricimTe MaccoBOe OTHOILIEHHe XMMHUeCKUX 3/IeMeHTOB B TMAPOKCH e Ka/IbLIKA.

6. BeruricimTe MacCcoBOe OTHOILIEHHe XMMHUUeCKHX 3/IeMeHTOB B Kap60HaTe KadJIbLIKsA.

7. Belunc/iite MaccoBblie [10/IA 37IEMEHTOB B MOJIEKY/1e CEPHOM KUC/IOTHI.

8. BrlurciuTe MacCoBbIe 10U 3/IEMEHTOB B MOJieKysie okcuza kenesa (I11).

9. BeruncnuTe, ckobKo 1o Macce docdopa cogepxkurcs B 28,4 r okcuga docdopa (T).

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

B kakoli Macce okcuja KaabLuys cofepxurcs 1,6 T KaabLus?

CKOJIBKO MOJIEKYJT COAEP>KUTCS B BOJle Maccou 72 r?

Kakoe K0/MuecTBO BelljeCcTBa 3aK/H0YEHO B YrIeKUC/I0M ra3e maccou 110 r?
Hatitu Maccy okcuia mein KoiuecTBoM BeltjectBa 0,4 MOJb.

Kakoe konuecTBo BelljecTBa coctaBisieT 23,4 cynbdara HaTpUs?

Kaxkoii 06bem 3anumarot 0,2 MoJib a3oTa?

Kakoe Ko/MuecTBO BellecTBa B KUCa0poze oobemMom 112 j1?

KakoBa macca a3oTa, B39TOro oobemom 67,2 1 (H.y.)?

Kakoii 06beM 3aHuMaroT 8 T Kuciopoza?

ITnoTHOCTE rasa 1o BOAOPOAY paBHdA 8. KakoBa oTHOCUTe/IbHas MOJIEKYJ/IAPDHAA MdCCa 3TOro

rasa’

20.

21.

[TnoTHOCTH rasa o Bo3ayxy pasHa 2. Kakosa Macca 5,6 /1 (H.y.) 3Toro rasa?

KakoBa macca HuTpata Meau, oOpasyroierocsi mpu B3aumogeiictBuu okcuzga meau (II) c

A30THOU KUCJIOTOM?

22.

Ormpegenute 00beM BOZAOpPO/A, BCTYMAWIEro B peakyuio C 15 1 Kuciopoja Tipu

obpa3oBanum Bosibl. OObEeMBI ra30B U3MEpeHbI ITPU H.Y.

23.

Beruncriite 06beM okcuza yraepoga (IV), mosmydeHHbIH TIPU CropaHUM aLjeTh/ieHa 00beMoM

10 11 (H.y.).

KpnTeplm OLI€EHKH YMEHHA pellaTh PACYE€THbIEC 3a/id4YH:

5 6an10B:
B/IQ/[EHUEeM KY/JbTYPOM MBILUIEHUS; CIIOCOOHOCTbIO K  0000IeHHI0, aHaIu3y,
KPUTHUYECKOMY OCMBIC/IEHHIO, CUCTEMAaTH3alliH, TIOCTaHOBKe LeJIel U BBIOOpY TyTel uX



JNOCTWDKEHUS, B JIOTHYECKOM DPACCYXKIEHWU U PeIIeHUH HeT OUIMOOK, 3a/jaua pelieHa
palMOHaIBLHBIM CITOCOO0OM.
4 6ana:
B JIOTHUECKOM PACCY>KIEHUH U PeIlIeHHH HeT CYIIleCTBeHHbBIX OIIMOOK, HO 3a/jaua peleHa
Hepal[MOHAIbHLIM CITI0COO0M WM JIOTYITIeHO He OoJiee IBYX HECYIIeCTBEHHBIX OIIMOOK.
3 bas/1a:
B JIOTUYECKOM PaCCY)K/I€HUHM HET CYII[eCTBEHHBIX OIIMOOK, HO JOTyIleHa CyIieCTBeHHast
2 basu1a:
UMEIOTCSI CyI[eCTBEHHbBIE OITMOKK B JIOTUYECKOM PaCCY>K€HUH U B PEIIeHHH.
1 oamm:
OTCYTCTBHE OTBeTa Ha 3aJjaHHe.

CamocrosiTeibHast pabora
(JomamHee 3a/jaHMe)

Bomnpocs! gj1s1 caMOripoBepKu:
UTto aB/seTcs npeaMeToM U3yuyeHUs: XUMUU?
Yro rnokaspiBaeT XuMHuueckasi popmysia’?
3. TlpuBeauTe mpuMepbl XMMHYECKUX BeleCTB, UCIO/b3yeMbIX B TPOMBIILIEHHOCTH,
CeTbCKOM XO3SICTBe, OBITY.
[TpuBeauTe KpaTKOe U3/I0)KeHHe aTOMHO-MOJIEKY/ISIPHOTO YUeHHUSl.
Ha3oBuTe yueHbIX, BHeCHIMX HawbOJBLIMKA BK/Ia[ B Pa3BUTHe U YTBepXKJeHUe
aTOMHO-MOJIEKY/ISIPHOTO YUeHHUsl.

6. Kakue skcriepuMeHTasibHble (aKThl CBU/ETENLCTBYIOT O PeaslbHOM CYILeCTBOBaHUU
aTOMOB Y MOJIEKYJI.

7. BblyunTe 3HaueHHe MOCTOSTHHON ABOra/ipo, XapakKTepUCTHKY HOPMasbHBIX YC/IOBHUM
(maBneHue u Temriepatypa) 1 00beM 1 MoJisi ra3a TPy HOPMaJIbHBIX YCIOBUSX (H.Y.).

8. Kak ucrnonb3yroT Ha MpakTHKe 3aKOH ITOCTOSTHCTBA COCTaBa M 3aKOH COXPaHEeHUs
Macchl BeleCTB.

9. Kakyroo pa3MepHOCTb HMEIOT BeJIMUMHBI: KOJMUECTBO BeIleCTBA, OTHOCHTe/bHast
MOJIeKy/IsIpHasi Macca, MOJIsIpHasi Macca, MOJISIPHBIM 00beM, Macca BeljecTBa, 00beM
rasa?

PemieHue 3a7lau Ha HaXOXK[eHHE OTHOCUTETHHOW MOJIEKY/ISIPHOM Macchl, OrpefiesieHue

MacCOBOM ZI0/TM XMMAYeCKUX 3/IEMEHTOB B CJIOKHOM BellleCTBe; KOJIMUeCTBa BellecTBa U T.J,.

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

1. cepoBoi0pO/a;

2. KHUCJI0poJa;

3. aMMHakKa

4-6. Haiiaure Maccy (npu H.y.) 2,8 11 c/1ey1onjux ra3sos:

4. XJIOpOBOZIOPOAA;

5. ¢Topa;

6. yr/IeKMcIoro rasa.

7-8. Kakoii 00beM (1Ipu H.y.) 3aHUMAIOT:

7. 3x10%! moneky rasa?

8. 12x10%* moneky: rasa?

9-10. CK0/1bK0 M0JIeKYJI (IIPH H.y.) COAEPXXUTCA B:

9. 1,41 a3ora;

10. 11,2mn kucsopozaa.

N =

o1k



®DoHJA TeCTOBBIX 3ailaHUH /|1l TEKYI[ero KOHTPOJIsl 3HAaHUH 10 TeMe:

Bbibepume 00uH npaguibHbIX 6APUAHM:

Meipuaie XHMHYeCKH Hee/ITMMOM UacTHIeH BelllecTBa SAB/IAeTCA:
MoJieKyJia

VIOH

+arom

XUMHYECKUM 2/IEMEHT

KosmuecTBO BeljecTBa — 3T0:

+IIOPL{Ms BEIeCTBA, M3MEePeHHas B MOJISX
YMCJIO0 CTPYKTYPHBIX YacTHL], paBHoe 6-10%3
Macca BelecTBa

HaBeCKa BelecTBa

N30TO0NBI XUMHUYECKOI'0 3/IeMeHTa 0T/IMNYal0TCA APYT OT Apyra:
+I10 YUCIy HEﬁTPOHOB

10 YHCJ1y 3/IEKTPOHOB

10 YrCj1y IIpOTOHOB

I10 TIOJIO>KEeHUIO B HEPHO,E[HHGCKOFI cucreme

N3 nepeunc/ieHHBIX SIBJICHHHA 0TMeThTe XUMUUYecKHe:
+I'openue crivuku

+CKrcaHre MOJIOKa

+P>xaB/ieHue xesesa

IIpaBnenue Metania

Kakoii 3aK0H JjaeT 0CHOBY /Jisi COCTaB/IeHUS] XMMHUECKHX peaKuu?
3aKOH TMOCTOSIHCTBA COCTaBa BelljeCTBa

3aKOH KBUBA/IEHTOB

+3aKOoH CcOXpaHeHUs1 MacChl BelllecTBa

3akoH ABOrazpo

Uro Ha3bIBaeTCcsi MOCTOAHHOU ABOra/ipo?

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

+Uncsio yactury 6,02-10%3, cogeprkammxcsa B 1 MoJib /IF000r0 BelecTsa
1mos1b BeljecTBa, copepxariuii 6,02-10 23 aTomoB

Copgepxanue 6,02:10 22 atomoB B 12 r. yriepoza

Kem ycTaHoB/1eH 3aKOH IOCTOAHCTBA COCTaBa Bellecrsa?
M. B. JIoMOHOCOBBIM

K. JaneToHOM

+XX. IIpycrom

A. ABorazpo

MHorue XuMH4YeCKHe 3/IEMEHThI 00Pa3y0T HECKO/IBKO MPOCTHIX BelIeCTB, 00/1a/Jal0Iux
pa3/IMuYHbIMHU cBolicTBaMH. Kak Ha3bIBaKT 3TO siB/IeHUe?

MoIMMop(PU3MoM

roMoJjiorvuei

MHOTOMEPHOCTBIO

+anioTpornven

XumMuueckKue CO€AMHECHHUA NMEPEMEHHOI'0 COCTdBA HA3BIBAKT:
10



CJIO)KHBIMU BEIIleCTBaMU
JaTbTOHUAMU
KOMIUIEKCHBIMH BeIl[eCTBaMU
+0epTosMAaMu

XuMuueckKye CoefHHEHHUs MOCTOAHHOI0 COCTaBa Ha3bIBAKOT:
OepToaaMu

BelljeCTBaMu

+1a/IbTOHUAaMU

KOPITYCKY/IUZaMHU

Onpeaenure Maccy (r) KHCI0poja, 00beM KOToporo (H.y.) coctaBsiet 44,871
6,4

+64

22,4

2,2

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

Macca o0pa3ija Kap6oHaTa Kanbijusa paBHa 10 r. Onpeje/siuTe KOJIM4eCTBO MOJIb ITOH CO/IU
100

+0,1

0,01

10

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

46,3

0,46

46

Kakoe K0/1MueCTBO BelecTBa (M0Jib) COCTABIAIT 6,02-10%° MonekyJ1
10

+100

0,1

1000

MoisipHas Macca KaKux U3 NPUBe/IeHHbIX HH)Ke BellleCTB 0/JMHAKOBa
CaCOs u NaBr

+H3PO4 1 HySO4

CuS u AuCls

NaBr u CuS

Kakue 13 nepeunc/ieHHbIX HH)Ke ra30B jierde Bo3gyxa
+A30T U aMMHaK

A30T ¥ KUCI0pOZ,

AmMMuak u ¢rop

Kucnopog u ¢pTop

11



Kakoii 06beM 3aHuMaroT npu H.y. 100 MoJ1b /1106010 rasa
22,4 n

+22.4 v

22,4 M3

2,24 m3

B kakom 00béme (/1) aproHa (H.y.) COAepPXUTCA CTO/IBKO JKeé aTOMOB, CKOJIbKO B 11,2 71
BO/JOpOAQ

+5,6

11,2

22,4

224

Kakas Macca BojpI () MOXKeT OBITH M0/Ty4eHa NP B3aUMO/IeliCTBUH C KHC/I0POJ0M 224 Ji
BOjOpoAa?

0,18

18

1,8

+180

Haiigure Maccy ruipoKcu/ia Kaabius (), KOTOPbIi 0bLT MO/Ty4eH P B3aUMO/eiiCTBHH C
Bojiou 658,8 r HerameHou u3BectH, coaepxaineu 85 % CaO .

74
800
+740
1000
Tab/mna 1
MeTtoauKa npoBeAeHHsI KOHTPOJIs
ITapameTpbl METOUKH 3HaueHuWe apamMeTpa
IIpenen nanTETLHOCTHA BCETO KOHTPOJIS 15 MuHyT
I[TocsieioBaTeILHOCTH BEIOOpA BOMPOCOB CrnyvaiiHas
IIpejnaraemoe K0J1MyeCTBO BOIIPOCOB 5

Kpurepuu onjeHKuU:

- 5 0a/I/I0B BBICTAB/ISIETCS], KOTOPBIN TIPAaBU/IBHO BBITIO/IHSIET 5 TECTOBBIX 3a/laHU;
- 4 6as1/1a BBICTAB/ISIETCS], €CJ/IU TIPAaBU/IBHO pellieHO 4 TeCTOBBIX 3a/laHMs.

- 3 a1 BBICTABIIAETCS], €C/TH MTPAaBI/ILHO PellleHO 3 TEeCTOBBIX 3a/laHusl

Tema 1.2. «I[Tepuoauueckuii 3aKoH u Ilepuoguueckasi cucreMa XUMHYECKHX 3/1IeMEHTOB
.. Menpeneesa. CTpoeHune aToma»

KonTpommpyembie KomnoHeHThI: 31 ; 32; Bi; Bz, JIPo 4, JIPo 5, IPo 7, /IPo 9, JIPo 12
KouTposiupyembie 3HaHUsI: coBpeMeHHasi (hopMyrpoBKa [Teproziueckoro 3akoHa, CTPYKTypa
[Tepuoanueckoii cucrembl 1.M1. MeH/ieneeBa, CTpOeHHe aTOMOB,

yMeHHsI: OmpeJe/iATb 3/IeMeHT TI0 3/IeKTPOHHOW (opMmyse; ycTaHaB/IWBaTh 10
MOPSIJKOBOMY HOMEDPY 3JIeMeHTa HOMep Teprojia U HOMep TPYIIbl, B KOTOPbIX OH HaXOJWTCS;
3aMuCchiBaTh 3/IEKTPOHHYIO (DOpPMY/Iy [aHHOTO 3/ieMeHTa W CpaBHUBATb €ro C COCeAHUMM
3/1IeMeHTaMU B Mepuo/ie U rpyIre.

Bomnpocs! 15 onpoca
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1. AToMm — c/10)kHas yactuua. [JJokasaresnbCTBa C/I0KHOCTH CTPOEHUSI aTOMa: KaToJHbIe U
peHTreHOBCKHe nyuH, GoTo3(PdeKT, paJu0aKTUBHOCTD, JIEKTPOJIU3.

2. TlnanetapHas Mojienb atoma J. Pesepdopza. Ctpoenue aroma 1o H. Bopy. CoBpemeHHbIe
Tipe/iCTaB/IeHNs O CTpOeHUU aToMa. KopnycKy/isspHO-BO/THOBOM Ayann3M YacTUL] MUKPOMUPA.

3. CocTaB aTOMHOrO s/ipa — HYKJIOHBI: TIPOTOHBI U HEUTPOHBI. VI30TOMBI M HYK/IUABIL.

Y CTOMUUBOCTS sifiep.

4. DnextpoHHasi 060/10uka aToMOB. [ToHsATHE 00 371eKTPOHHOM OpOUTAIM U 37IEKTPOHHOM
o6s1ake. KBaHTOBBIE UMC/Ia: T/laBHOe, OpOUTa/IbHOE (TTI000UHOE), MarHUTHOE U CITHHOBOE.

5. PacnipesienieHrie 3/1eKTPOHOB TI0 SHEPreTUYECKUM YPOBHSIM, TIOAYPOBHSIM U OpPOUTAIsIM B
COOTBETCTBUU C MPUHLIMIIOM HauMeHbIllel SHepruu, npuHUunoM Ilayau u npasuiom I'yHa.
OneKTpoHHbIe KOH(PUTypaLIMK aTOMOB XUMHUYECKUX 3/IEMEHTOB.

6. BaneHTHbIE BO3SMO)XHOCTH aTOMOB XHUMHUUECKUX 37IeMEHTOB.
7. DneKTpoHHas KiacCcu(rKaLysi XMMUUeCKHX 371eMeHTOB: S-, p-, d-, f-3/71eMeHTHI.

KpuTtepuu onjeHKa o01ue /1 yCTHOT'0 0TBETa
OrneHKa «5»:

* OTBET MO/HbIN U MPaBU/IbHBINA Ha OCHOBAaHUU W3YUeHHBIX TeOpUH;

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

* OTBET CaMOCTOSTEe/IbHBIH.

OueHka «4»:

* OTBET MOJIHbIN U MPaBU/IbHBIA HA OCHOBAaHUU HM3YyUYeHHBIX TeOpUH;

* MaTepuas W3/I0KeH B Orlpe/ie/ieHHOW JIOTMYeCcKold T0C/iefjoBaTeTlbHOCTH, TIPU 3TOM
JIOTyIIleHbl [IBe-TPXU HeCYIeCTBeHHble OLIMOKK, WCIpaBieHHble 10 TpeboBaHUIO
YUUTeISI.

OneHKa «3»:

* OTBET TOJIHbIM, HO TIPU 3TOM JOIYyIIleHa CYI[eCTBeHHasl OIHMOKa WM OTBET HETOJIHbIN,

HeCBSI3HBIN.
OneHka «2»:

* 1Ipy OTBeTe OOHApY)KeHO HEMOHWMaHWEe YYall[UMCsi OCHOBHOTO COZiep>KaHUsl yueOHOro
MaTepyana WIA [JOMYyIeHbl CylleCTBeHHbIe OIMMOKM, KOTOpble yJallluiics He MOXKeT
WCIIPaBUTh MPU HABOJSAIIUX BOMPOCAX YUUTEIS.

Onenka «1»:
* OTCYTCTBHE OTBeTa.

TunoBsbie 3aa4H M0 TEMe

1-5. CocraBbTe 371eKTPOHHbIE U 3/IEKTPOHHO-Tpaduueckrie GOpMysbl C/IeAYIOLIMX 3/1IEMEHTOB:
Li, As;

Br, K;

Fe, Na;

B, Co;

Ni, Al

2. Kakoe KBaHTOBOe UHC/IO OTpejie/isieT KOMMYeCTBO opOuTaseil B JaHHOM TIOAYPOBHE aToma?
Yemy paBHO umcio opburtanedd Ha s-, p-, d- u f-nmogypoBHsax? Kakoe MakcumaabHOe YMCIIO
3JIEKTPOHOB Ha HUX MOJXKeT pacriosaraTbCs?

3. 3apucoBatb (opMbI 3/1IeKTPOHHBIX 00/1aK0B (0pbuTanei): s, p, d, f.

4. Ha xakoM OCHOBaHUM XpoM, (ocdop, cepa U BaHaZUW pacIo/oKeHbl B OJHOM rpyrre
nepuoAuuecKor cucteMbl? IlouemMy ux pasmelriatoT B pasHbIX NOArpynmnax?
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5. [lepeunc/UTh 3/1EKTPOHHBIE aHAJIOTU CPeAU 3JIEMEHTOB V TPYIIbI EPUOJAYECKON CUCTEeMBbI
ysieMeHTOB. Hammcate B 00mieM BHfe 3/eKTPOHHble (OPMY/bl Ba/eHTHBIX 3/I€KTPOHHBIX
MOAYPOBHEM aTOMOB 3THUX 3/IEMEHTOB.
6. CocTaBbTe 3/1eKTPOHHbIE (DOPMYJIBI U Mpe/iCTaBbTe Tpaduuecku pasMelieHre 371eKTPOHOB 0
KBaHTOBbIM  slUeMKaM /IS yKa3aHHbIX 37eMeHTOB. [IpoaHanu3upyiTe BO3MOXXHOCTH
pa3beJUHeHHs ClTapeHHBIX 37IeKTPOHOB MPHU BO30YXK/[€HUU aTOMOB C 00pa30BaHUeM Ba/leHTHBIX
3/7IeEKTPOHOB B COOTBETCTBUU C TeOPUEU CMUH-BaJIeHTHOCTH.
7. Uro Takoe wu30TOMBLI? YeM MOKHO OOBSICHUTb, UTO Yy OOJIBIIMHCTBA 3/IEMEHTOB
TePUOINYECKON CUCTeMbI aTOMHBIE MACChl BBIP@KAKOTCS IPOOHBIM UHUC/IOM? MOTYT JIU aTOMBI
pa3HbIX 7IeMEHTOB UMeTh OJJUHAKOBYIO Maccy? Kak Ha3bIBatOTCs TI0J00HbIEe aTOMbI?
8. CUMBOJI OJJHOT'O U3 U30TOIIOB 3/IeMeHTa 2243,

a) Ha3BaHMe 3/IeMeHTa;

0) UMCII0 IPOTOHOB ¥ HEUTPOHOB B SIZIPE;

B) UMCJ/IO 3/IEKTPOHOB B 37IeKTPOHHOM 0060/10UKe aToMa
9. Slmpo aToMa HEKOTOPOTO 3/IeMEeHTa CO/IEP)KUT 16 HEMTPOHOB, a 3/IeKTPOHHAsT 000/I0UKa 3TOr0
atomMa - 15 s/eKTpoHOB. Ha3BaTh 3/ieMeHT, W30TOIMOM KOTOPOTO SIBJISIeTCS [JaHHBIM aTOM.
[IpuBecTH 3anuCh €ro CMMBOJIA C YKa3aHWeM 3apsijia si/jpa U MaCCOBOTO UKC/ia.
10. W3oton kpemuus-30 obpa3syercs mpu OombOapAupOBKe O-uaCTWLIaMU siZiep aTOMOB
amoMuHUs-27. CocTaBbTe ypaBHEHUe 3TOM si/IeDHOW peaklMyd M HalMILIUTe ero B COKpallleHHOU
dbopwme.
11. MaccoBoe 4MC/I0 aTOMa HEKOTOPOTO 3/ieMeHTa paBHO 181, B 3/IeKTPOHHOH 000/I0UKe aToMa
coflep)KUTCsl 73 3/IeKTPOHA. YKa3aTh YMC/IO TIPOTOHOB Y HEMTPOHOB B si/pe aTOMa W Ha3BaHHe
3/IeMeHTa.
12. Kakoe MakCMMabHOE YUCJIO 37IeKTPOHOB MOJKET HaXOJUTbCS Ha SHEPreTUYeCKUX YPOBHAX U
N0 ypOBHSIX?
13. OnpefenvTtb YKUCAO 3/1IEKTPOHOB, MPOTOHOB M HEMTPOHOB Yy 3/IEMEHTOB C TMOPSAKOBBIMHU
HoMmepamu 11, 22, 33, 44, 55, 66, 77

KpuTepuu onjeHKa yMeHM pelliaTh THUIOBbIE 3a/|Jaui

OneHka «5»:

* B JIOTUUECKOM pacCy>KeHUH HeT OIIMOO0K, 3a/laua pelieHa paljioHaIbHBIM CTIOCOO0M.
Onenka «4»:

*B JIOTUYECKOM PAaCCY)X[JeHWU HeT CYIIeCTBeHHbIX OIIMOOK, HO 3ajaua pelleHa

HeparjMoHaIbHBIM CITI0COO0M M/ [I0TTyIIleHO He Ooree ByX HeCYIeCTBeHHBIX OLIMOOK.

Onenka «3»:

*B JIOTHYECKOM PacCY>KJeHUHU eCTh He/I0UeThl.
OneHka «2»:

*MMEIOTCSI CYIL|eCTBeHHbIE OLIMOKY B JIOTUUECKOM PaCCYK/|eHUH.
Onenka «1»:

*OTCYTCTBHE OTBETa Ha 3a/laHHe.

CamocrosTesibHas1 pabora
(JomaiHee 3a/jaHKe)
81, ymp.1-5
82, ynp.1-7
§3, ymp.1-5
85, ynp.1-7

[Mouck nHpopmaluu 1o 3aZilaHHON TeMe «OTKpBITHE MepUOAUUeCKOro 3aKOHa» W3 pa3/MUHbIX
WCTOUYHUKOB, CHCTE€MAaTHM3UPOBATh T[IOJyUeHHYI0 WH(POPMALUI0 U TIPe/ICTaBUTL €€ BHUJe
npe3eHTanyi (7-10 ciaiioB).
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I/IHCprKul/IH I10 BBIIIO/THEHHIO:

PaboTa BBIMO/HSAETCS CaMOCTOSITe/TbHO TPYMION 00yJatouuxcs 4-5ueoBex.
CTpyKTVpa IIpe3eHTaluu:

-TTomnbITKM Knaccuukay XuMruueckux sjieMeHToB 0 .M. MeHgeneeBa;

-OtkpbiTre .. MeHzeneeBbIM IeproJAUeCKOro 3aKOHa;

-ITeprogunueckast crctemMa 3/IeMEHTOB - TAOJIMUHOE BBIpDKEeHHe MepUOMUeCcKOro 3aK0Ha;
-3HaueHve NepruoUYeCcKoro 3aKOoHa.

Bonpocs! A1 caMoNIpOBepKU
B uém 3Hauenue Ilepuogrueckoro 3akoHa u I[lepuoanueckor CUCTEMBbI XUMHYECKUX
aneMmeHToB I.VI. MeHzieneeBa.
Uto Takoe BaJleHTHOCTh? Ha30BUTe MakCHUMalbHOe U MUHUMAa/IbHOe 3HaYeHUs
Ba/ICHTHOCTH XUMHYECKUX 3/IeMEHTOB.
Kak u3MeHsIIOTCA CBOWCTBa 3/€MEHTOB C YBeIMYeHHWeM TMOpSAKOBOrO HOMepa B
repuoax v rpyrmnrax?
KeM 1 Kor/ia ObUTH OTKPBITHI 3JIEKTPOHBI, POTOHBI, HEUTPOHBI?
[TopsiioK 3aro/THeHHsT 3/IeKTPOHAMU 3/IEKTPOHHBIX CJI0EB U OpOUTaeid.
Kakoe cocTosiHMe aToMa Ha3bIBalOT HOPMaJ/IbHBIM, KaKoe — BO30YKIeHHBIM?
Kak Ha3bIBatOTCs YaCTHIIbl, KOTOPBIMU 00pa30BaHbI BCe BelllecTBa?
UTO HaxoAWTCS B LIeHTpe aToma?
N3 yero cocrourt siipo aTtoma?
Kakoe 0011jee Ha3BaHVe UMEIOT ITPOTOHBI U HEUTPOHBI?
UeMy paBeH 3apsi/ [IPOTOHA B YCJIOBHBIX eJUHULAX?
Kakoi1 3apsig umetot sijpa atoMoB? [Touemy?
Kak Ha3bIBatOTCS 4yaCTULIbI, KOTOPbIE ABW)KYTCS BOKPYT sijpa atoma?
Uemy paBeH 3apsi/i 3/IeKTPOHA B YC/IOBHBIX eZJUHULAX?
Kakoe o011jee Ha3BaHHe UMEIOT MPOTOHBI, HEUTPOHBI U 3/IEKTPOHBI?
[ToueMy aTOMBI SIBJISIFOTCS 371IEKTPOHEUTPaIbHBIMU YaCTULIAMU?
YTo sIB/ISIETCS TJIABHOM XapaKTepUCTHUKOM Moboro aroma?
Uemy paBeH 3apsj sfpa aroMma?
UTo Ha3bIBaeTCs XUMUYECKHUM 3JIeMeHTOM?
CKOJIBKO XMMHWUYEeCKUX 3/IeMeHTOB U3BeCTHO B HacToslee Bpems?
CKOJIbKO XMMHUUYEeCKHUX 37IeMeHTOB BCTPeuaeTcsl B MpUpoe?

3ajjaHus AJIA CaMOCTOATE/TbHON PadoThI

3arnosiHUTE CBOOO/[HBIE K/IETKU B CJle/iyrolel Tabmumiie (KaXkaast CTpoOKa
B Tab/Mlle COOTBETCTBYET OZHOMY aToMYy):

ATtom Hucno Yucno 3apsap sapa | Yucio Yucno
TIPOTOHOB 371eKTPOHOB HEWTPOHOB HYKJ/IOHOB

1-b1i1 1 0

2-01 6 12

3-un +12 12

4-bIii 80 120

5-bIl 15 31

KakoBo o6i11iee uMc/I0 3/1eMEeHTAPHBIX YaCTHUI] B K&XKI0M M3 aTOMOB

Ne 1—5?
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3arno/THUTL Tab/uITY:
OCHOBHbIE XapaKTEPUCTHUKHU 7IEMEHTAPHBIX UACTHI]

Yactuia u ee Macca 3apsg, ITpumeuanue
ob03HaueHMe

@DoHA TeCTOBBIX 3a/ilaHUH /|1l TEKYI[ero KOHTPOJIsi 3HAaHUH 10 TeMe:

Bbibepume 00uH NpasuibHbIX 8ApUAHM:

UTo siB/IsIeTCA 0CHOBaHUEM //Is1 COBPeMeHHON KBa/IM(PUKAIu¥ XUMHYeCKHUX 3/1eMeHTOB?
BQJIEHTHOCTh

CTpoeHUe aToMa

aToMHas Macca

+4uC/I0 IIPOTOHOB B s/ipe aToMa

Yro onpejenseT (pU3UUECKUI CMBIC/I IOPAJKOBOr0 HOMepa XUMHUUYECKOro 3/ieMeHTa?
TI0JI0KEHUe 3/1eMeHTa B [IepUOANUYeCcKOr cucTeMe

+4KCJI0 POTOHOB B s/ipe aTomMa

YMCJI0 S3HEPreTUUeCcKux ypoBHeH

YMCJIO HEUTPOHOB B aTOMe

Uro onpefesisier pu3NUecKHid CMBIC/I HOMepa Mepuojia B MepUoOANUYecKol cucreme?
CcxofHble (PM3UKO-XUMUUeCKHe CBOMCTBA 37IeMEHTOB JAHHOT'O Tleproa

MeTaJuInyecKre CBOMCTBA C/ieBa HalpaBo 0c/iabeBaroT

+4KCJI0 37IEKTPOHHBIX YPOBHEM B aTOMaxX PaBHO HOMepy Tepuoja

CBOMCTBA 371IeMEHTOB TIePUOANUECKU TTIOBTOPSIFOTCS

Yem 00yC/I0B/IeHbI META/UTHUECKHE CBOHCTBAa XUMHUUYECKHX 3/IEMEHTOB C TOUKH 3PEeHHs
XUMHUH?

+CroCcoOHOCTBIO aTOMa OT/]aBaTh IEKTPOHBI

CIOCOOHOCTBIO pearupoBaTh C HeMeTa/UIaMU

BEJIMUMHOM 3/IeKTPOOTPHULIaTeTbHOCTH

CTPOEHUWEM KPUCTa/JTHUeCKON pelleTK!

Kakwue cBoiicTBa yCH/IMBAKTCA Y XMMHUECKHX 3/IEMEHTOB I'JIaBHBIX MOATPYIII C
yBe/IMueHHeM aTOMHOr0 Homepa?

+MeTas/ITMYecKye CBONCTBA

HeMeTa/JIMdecKre CBOMCTBA

XUMHUYeCKass aKTUBHOCTD

pacTBOPUMOCTH B BOjie

Kakue cBoHCTBa yCH/IMBAKTCA Y XMMHYECKHX 3/IEMEHTOB B Npe/ie/iax epuoja cjiesa
Hanpaso?

MeTalIMueckuii beck

3/1IEKTPONPOBOHOCTD

+OKUC/INUTe/IbHbIe CBOWCTBA

OTHOCHTeJIbHAs IIJIOTHOCTh
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Kakue XuMHUYeCKHe 3/IeMeHThI Pacio/io)KeHbI B MOPs/Ke BO3PacTaHUs MX aTOMHBIX
PajuycoB

N, B, C

+N, P, As

Na, Mg, K

B, Si, N

B rjaBHBIX NOATrPyNIIax MepPHOAHYECKOH CHCTEMbI BOCCTAHOBUTE/IbHASA CIIOCOOHOCTH
aTOMOB XUMHYeCKHUX 3/1eMeHTOB pacTeT C:

yBeJIMUeHNEeM Urcria HeUTPOHOB B sifipe

yMeHbllIeHWeM pajuyca aTOMOB

yBeJIMUEHNEM UMCJIa 37IeKTPOHOB Ha BHEIIIHEM 3HepreTU4eCKOM ypOBHe

+yBe/IMueHreM paiiyca aToOMOB

Yucio 31eKTpoHoB B Hone Fe?' cocraBnser:
23

+24

26

56

Yemy paBHO unc/10 cBo0oaHBIX 3d opOuTasieii B aToMe I{HHKA?
5

+0

1

2

B no604YHbBIX MOJArpynIax nepruogNvYecKoil CHCTeMbI BOCCTAHOBHUTE/IbHAsA CII0COOHOCTH
aTOMOB XUMHYECKHX 3/IEMEeHTOB pacTeT C:

+yBe/nMuyeHueM pajiiyca aTOMOB

YMeHBIIIEHUEM pauyca aTOMOB

yBe/JIMYeHHeM UKciia 371eKTPOHOB Ha BHEIIIHEeM SHepreTU4ecKoM ypoBHe

yBeMueHueM 3apsifia s/pa

YeMy paBHO MacCcoBOe YH (/10 aToMa?
YKC/Ty IPOTOHOB B aTOMe

YUC/TY 5/IEKTPOHOB B aToMe

YUC/Ty HEUTPOHOB B aTOMe

+4MCIly HYK/IOHOB B aTOMe

UYeMy paBHO YHC/I0 HEUTPOHOB B aToMe 15 P?
31

16

+15

46

Kakoe KBaHTOBOe 4K (/10 XapaKTepu3yeT HallpaB/ieHHe 3JIEKTPOHHOro 00/1aKa B
MPOCTPAHCTBe?

n

1

+ml

ms
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Kakue 3HaueHus MNPpUHHUMAET MArHUTHOE€ KBAHTOBOE YHC/I0 A1 OPGMTaHEﬁ d-l'lO,llyPOBHﬂ?
0,1,2

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

1,0, +1

1,2,3

Yemy paBHO YHC/I0 opOUTaAsIeli HA f-MOAYpPOBHE?
1

3

5

+7

ATOMBI, KAKOr'0 3/1eMeHTa MMel0T 3/IeKTPOHHYI0O KOH(UIypaLHI0 BHEIHero cios: 4s4p°?
+35Br

7N

33AS

23V

YeM 0T/IMYAIOTCA aTOMbI H30TOIIOB OJHOI0 3/IeMeHTa?
YKCJIOM TIPOTOHOB

+4K1CIOM HEWTPOHOB

UKCJIOM 3/1IEKTPOHOB

3apsiioM siipa

UYeMy paBHO MaccoBoOe YKC/I0 a30Ta 7N, KOTOPbIH COfiep>XKUT 8 HeHTPOHOB?
14

+15

16

17

Kakmue 3HaueHHsi NPMHAMAaeT 0pOUTa/IbHOE KBAHTOBOE YHCJIO /I BTOPOI0
JHepPreTUYecKoro ypoBHs?

0,1, 2

-2,-1,0,1,2

+0, 1

1

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

4d

4p

+4s

ATOMBI, KAKOI'0 3/1eMEeHTa MMEKT YIeKTPOHHYI0 KOH(UIypaIiio BHeIIHero ¢/10sa 3s23p*?
6C

1451

+16S

24Cr

dnekTponHas ¢opmy/ia aroma 1s?2s22p®3s23p3. Onpegennure 31eMeHT U BO3MOXKHBIE
CTerneH: OKMC/IeHHUs
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+3, +5 As
+4, +6 S
+43,+5P
+3, +6 P

Jliiss aToma 3/1eMenTa ¢ popmyoii 1 s22s22p63s23p®4s? onpegenure aroMHbI HOMep
12

+ 20

50

19

Jl/Isi aToMa C 3/IEKTPOHHOM (popMy 10§ BHEIIHHX /IeKTPOHOB yKaxuTe 4 s23d%4p? uncio
HeCIapeHHbIX 3/IeKTPOHOB B 0CHOBHOM COCTOSIHHH aToMa

5

6

+2

4

YKaxuTe 3/1eKTPOHHYI0 (hopmMysty aToma ¢Topa.
1s22s22p°®
1s22s%2p?
+1s%2s%2p°
1522522p°3s?
Taoua 2
MeTo/jiKa NPOBe/[eHHs TEKYIIero KOHTPO/Is

ITapameTpbl METOAVKHU 3HaueHuUe rapamMeTpa

IIpenen nanTETLHOCTHA BCETO KOHTPOJIS 20 MUHYT

ITocsieioBaTeILHOCTH BEIOOpA BOTPOCOB CnyuaiiHas

IIpepyiaraemoe KOTMUeCTBO BOMTPOCOB 10

KpuTepuu onjeHKH:

5 0a/sIoB - OlleHKA «OTJMYHO» BBICTABJSETCS OOydaroleMy, KOTOPBIA TMPaBUIbHO
otBeTu1 Ha 90-100% BOIIPOCOB.

4 0a/UI0B - OLIEHKA «XOpOILO» BBICTAB/IsAETCS OOyuarolmeMy, KOTOPBIA TPaBUIBHO
otBeTw1 Ha 70-80% BOIpOCOB.

3 0a/uIoB - OI[eHKAa «Y/IOBJI€TBOPUTE/NLHO» BBICTAB/ISIeTCS O0ydaroiiemMy, KOTODBIH
IIpaBU/ILHO O0TBeTU/I Ha 50-60% BOIIPOCOB.

OreHKa «HEeY/IOBJIETBOPUTEbHO» BBICTAB/ISIETCS 00YYaroIeMy, KOTOPBIA TPaBUIBHO
otBeTu MeHee 50% BOIPOCOB, OaslIbl He BBICTABJISIOTCS.

Temal.3. «CTpoeHue BelecTBa»
KonTpo/mmpyemblie KomnoHeHTbI: Y ; B2; B3, JIPo 4, JIPo 5, JIPo 7, JIPo 9, JIPo 12
KoHTpo/mmpyemble 3HaHUSl: BHU/Abl XUMWYECKOM CBS3M (KOBajieHTHasl TMOJSIpHAas |
KOBaJ/IeHTHasi HeToJisipHasi, WOHHAsl, BOJOPO/iHAasl, MeTa/l/IMuyecKasl); arperaTHoe COCTOsIHHe
BeIlleCTBa;
yMeHHUsA: Ompejle/isiTh XapaKTep XUMHUYeCKOM CBSI3W B Pa3HBbIX COeIMHEHUSIX U CTeleHb
OKUCJIeHHUs 37IeMeHTa; KJIaCCU(PULIMPOBaTh AWCIIePCHbIE CUCTEMBI.

Bompocs! 15 onpoca
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1. TloHATHe 0 XHUMHUECKOW CBSI3M. THUIBI XUMHUECKMX CBS3€i: KOBaJIeHTHasl, HOHHad,
MeTaJl/In4yeckasi U BOZOPO/JHasI.

2. KoBaneHTHass XMMHU4ecKasi CBs3b. JIBa MexaHuW3Ma 00pa30BaHUSI 3TOW CBs3M: OOMEHHbBIA U
JIOHOPHO-aKLIeITTOPHBIMN.

3. OCHOBHbIE TIapameTpbl 3TOr0 TUMA CBSI3U: [JIMHA, TPOYHOCTb, YTOJ CBSI3U WIA BaJIeHTHBIN
yrosi. OCHOBHbIE CBOWCTBA KOBa/IEHTHOM CB$I3U: HACBILL|EHHOCTbD, MOJISIPU3yEMOCTb U IIPOUHOCTb.
4. DJIeKTPOOTPULIATe/IbHOCTh M KjacCH(UKalusi KOBa/JeHTHBIX CBsi3eld M0 3TOMY IIPU3HAaKY:
T0JISIpHAsi U HemoJisipHasi KoBa/leHTHbIe CBs13U. [10/IIpHOCTD CBSA3M U MOJIIPHOCTb MOJIEKYIbI.

5. Criocob mepeKpbIBaHUS I€KTPOHHBIX OpOUTaneli U Kiaccu(UKalys KOBaJIeHTHBIX CBSI3eH 110
3TOMY MPHU3HAKY: G- U M-CBs3U. KpaTHOCTb KOBa/IeHTHBIX CBSI3el U KacCU(UKALUS UX 10 STOMY
MPU3HAKY: OJWHApHbIe, JBOMHbIE, TPOWHbBIE, TOTYTOPHBIE.

6. Tumbl KpPUCTA/UIMUECKHX PpELIeTOK Yy BelecTB C STUM THIIOM CBSI3U: AaTOMHbIe W
MoJieKy/isipHble. Pr3nyecKre CBOKMCTBA BEILeCTB C STUMU KPUCTA/NTMYECKUMU pelIeTKaMU.

7. VloHHasi xuMruecKasl CBsi3b, KaK KpaliHUI Ciyuyali KOBa/JleHTHOM TIO/ISIpPHOM CBsI3W MexaHU3M
o0Opa3oBaHUsI MOHHOW CBs3W. VIOHHBIE KPHUCTa/UTMUECKHE DPElIeTKH U CBOWCTBA BEIECTB C
TaKWUMU KpUCTa/lJlaMU.

8. MeTa/utnueckasi XMMUUecKasi CBsI3b, Kak OCOOBIN TUIT XUMUUYECKOUW CBSI3H, CYIIeCTBYIOIUI B
MeTa/ulax M cIiaBax. Ee oT/iMuus M CXO[CTBO C KOBaJIeHTHOM M MOHHOM CBs3siMU. CBOMCTBa
MeTa/l/IMYeCKON CBs3U. MeTa/uiueckue KpPUCT//IMUeCKHe pelleTKW U CBOMCTBA BeLIeCTB C
TaKUMH KpUCTa/UIaMHU.

9. BogoposHas xMMUYecKasi CBsi3b. MexaHn3M oOpa3oBaHMs Takoi cBsi3u. Ee kmaccudukarys:
Me>XMOJIeKY/ISIpHast U BHYTPHUMOJIEKY/IsIpHasi BOLOPOJHbIe CBSI3U.

10. Moneky/sipHble KPUCTA/UTHUECKHE PEIIeTKH [jIsl 3TOr0 ThIa CBsi3u. du3nueckre CBOMCTBa
BEIL[eCTB C BOJOPOAHOM CBsi3bi0. Brosiornueckas posb BOJOPOAHBIX CBs3el B OpraHW3alliu
CTPYKTYpP OMOTIOTMMEPOB.

11. EpvHas mpypofa XUMMUECKMX CBsi3ell: Hajduve pas3/WuHbIX TUIIOB CBSI3e B OJHOM
BelllecTBe, Nlepexo/ OIHOT0 TUIIA CBS3U B IPYrOM U T.II.

12. Kowmmnekcoobpa3oBanue. [IoHsiTHe O KOMIUIEKCHBIX COeAMHEHUsIX. KoopzauHalmoHHOe
4HCII0 KoMIieKcoobpasoBaTess. BHyTpeHHsIsl v BHeIIHsIs cepa KOMI/IEKCOB.

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

Kpurtepuu onieHKH 001jie /1/Is1 yCTHOTO OTBETa
Onenka «5»:

* OTBET MOJIHbIN U MPaBU/IbHBINA HA OCHOBAaHUU M3YyUeHHBIX TeOpUH;

* MaTepuasl U3/I0)KeH B OTpe/ie/IeHHOM JIOTMUeCKOou MociejoBaTe/IbHOCTU, JTUTePaTyPHbIM
SI3BIKOM;

* OTBET CAMOCTOSITE/IbHBIM.

OneHka «4»:

* OTBET IMO/IHBIN U MPaBU/IbHBINA Ha OCHOBAHUU W3YUYeHHBIX TeOpUH;

* MaTepuas W3/I0KEH B OIpe/le/IeHHOW JIOTMYeCKOW T0C/ie[joBaTeIbHOCTH, TIPU 3TOM
JIOTTyIIleHbl /IBe-TPU HeCyIIleCTBeHHble OIIMOKM, WCIpaBleHHble 10 TpeOOBaHUIO
YUHUTeIsl.

Onenka «3»:

* OTBET TIOJHbIM, HO TIPHU 3TOM JOMYyIlleHa CyI[eCTBeHHasi OIMOKA WM OTBET HElOJIHBIH,

HeCBSI3HBIH.
OneHka «2»:

* TPy OTBeTe OOHApPY)KeHO HerNOHWMaHHe YJalllUMCs OCHOBHOIO COZiepkKaHHs yueGHOTO
MaTepvajia WIH JOMYIIeHbl CYIeCTBeHHble OIMOKM, KOTOpbIe YUalluiCs He MOXKeT
WCTIPaBUTD TIPU HaBOZSAIIUX BOMPOCAX YUUTEJIS.
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Onenka «1»:
¢ OTCYTCTBHE OTBETA.

TunoBble 3ajau_Ha HaX0XX/JeHHEe 00BeMHON U MaCCOBOM /10/TH KOMIIOHEHTOB CMeCH,
MAacCOBOH [0/ IpUMeceH

Nel. Jlns xoHcepBrpoBaHus HYXHO 200r 6%-HOro pacTBopa YKCYCHOW KHUC/IOTBI. B marasune
nipogaetcss 70%-Hblit pactBop, o6beMom 200Mi1 ¥ TioTHOCTBIO 1,07 /Mt (3cceHnust). CKOJIBKO
rPaMMOB 5CCEHLIMM HY>KHO B3SITh /1J11 KOHCepBaLIUU?

Ne2. Kakasi Macca conv BBOAMTCS B OpraHv3M uejoBeka npu BauBaHuu 500r (u3noa0ruyeckoro
pactBopa (0,9% pacTBop x/10pyja HaTpUsi)?

Ne3. CKO/MBKO rpaMMOB BO/bl U HUTPATa HaTPUsl HY)KHO B3$5iTh, UT00BI MpUrotoBuTh 80r 5% pacTtBopa
conu?

Ne4. B 150r Boapl pactBopunu 50r docdopHoli KUCI0ThL. KakoBa MaccoBasi [0S KHUCIOTHI B
TI0JIyYeHHOM pacTBope?

No5. CKObKO rpaMMOB 1M0Za U CIIMPTA HY>KHO B3ATb 7151 mpurotossieHus 30r 5%-ro pacTBopa iojHOM
HaCTOUKU?

Ne6. Ormpezenire KOMAYECTBO 30/I0Ta U cepeOpa, KOTOpOe COMAEP)KUTCS B 00pydasbHOM KOJbLie
Macco# 3,75r u mpo6oii 585 .

Ne7. B 180r 15%-ro pacTBopa rvipokcusia Hatpusi pactBopuiu 20r 1jenouyu. PaccunTaiiTe MacCOBYIO
JI0JIIO 111eJI0UH B TTOJIyU€HHOM pacTBOpe.

Ne8. Cnunu gBa pactBopa cepHod KUCIOThI: 240r 30%-ro u 180r 5%-ro. PaccuuraiiTe MaccoByro
[0JI10 KUCJIOTHI B [IOJTyYeHHOM PacTBOpE.

NeS. 13 250r 20%-ro pactBopa xnopuja Kanvs Beimapuir 100r Bogel. PaccunTaiiTe MacCOBYHO [1OMTHO
KHCJIOTHI B IOJTy4YeHHOM pacTBOpe.

Kpurtepuu ouLieHKH 0011e /Jisi pellieHHs1 PacueTHbIX 3aa4
5 6a/10B:
B/IaZIeHUeM KyJIbTYPOUM MBIIIJIEHHUS; CIIOCOOHOCTBIO K 0000IeHHI0, aHaln3y, KPUTHUECKOMY
OCMBICTIEHUIO, CHCTeMaTH3alliy, TOCTaHOBKEe Liefell W BbIOOpY MyTeld WX [JOCTW)KEHUs, B
JIOTUYEeCKOM PacCY>KJEHHU U PellleHUH HeT OIMOOK, 3a/jaua pellieHa paljOHaIbHbIM CITIOCOOO0M.
4 6anna:
B JIOTUYECKOM DAaCcCY)X[IeHUM W pelleHWHd HeT CYIIeCTBeHHBIX OIIMOOK, HO 3a/jaua pelleHa
HeparjMoHaIbHBIM CITI0COO0M /T [IOTTyIIeHO He Oosiee IBYX HeCyIleCTBeHHBIX OLIMOOK.
3 6ana:
B JIOTUYECKOM PACCY)KJeHUH HeT CYyIIeCTBEHHBIX OLIMOO0K, HO [IOMYIIleHa CylljeCTBeHHast
2 6anna:
UMEIOTCS CYLLieCTBeHHbIe OIIMOKU B JIOTUUECKOM PacCyK/I€HUU U B PeLlIeHNH.
1 6amn:
OTCYTCTBUE OTBETA Ha 3a/laHue.

CamocrosTenbHas1 pabora
(JomaiiHee 3a/jaHKe)
86-8
Bonpocs! u 3afanus /11 CAMOKOHTPOJIA.
1. Kakue s3nemMeHThI 00pa3yrOT KOBaJIEHTHYIO HETIO/ISIPHYIO CBSI3b?
2. KakoB MexaHu3M 00pa30BaHusi KOBaJIEHTHOW HETIOISIPHOM CBSI3U?
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3. Kakumm cBoiicTBaMu 00/aZial0T BeIIeCcTBa C MOJIEKY/ISPHBIMA ~ KPUCTA/UTAYeCKUMHU

peruetkamu? [Touemy?

4. KakuMu CBOMCTBaMHU 00/1a/IalOT BeIeCTBA C aTOMHBIMU KPUCTA//TAUECKUMM pellleTKaMu?

[Touemy?

5. CocraBbTe XuMHUecKue (hOPMYJIbI BeIIeCTB: a30Ta, XJIOpUa HaTpusi, OpOMOBOZOPO/a, X/I0pa,

cepoBofiopofa, ¢Topuia Kanus. B Momekynax KakMxX U3 3THUX BeleCTB MMeeTCsl KOBa/leHTHast

HemojisipHasi CBsA3b? V300pa3uTe 3/1eKTPOHHYIO U CTPYKTYpHbIe (OPMYJIBI MOJIEKYJT 3THX

BeI|eCTB.

6. Kakue snemeHTbI 00pa3yrOT KOBaJIEHTHYIO TTOJISIPHYIO CBSI3b?

7. KakoB MexaHu3M 00pa30BaHMsI KOBAaJIeHTHOM MOJISIPHOM CBSI3U?

8. Kakumu cBoticTBamu 00/1aJjaf0T BeIliecTBa C KOBAaJIeHTHBIMU TO/ISIPHBIMU CBsI3siMU. [Touemy?

9. KapbopyHy (kap6uz kpemuust SiC) —0IMH U3 CaMbIX TBEP/bIX U TEPMOCTOHKHUX MHHepanoB. Ero

WCTIONB3YIOT KaK OTHEYIOPHBIA M abpa3uBHBIA MaTepuas. Kakoi BUJ XUMHUECKOW CBSI3U U THII

KPUCTa/UTMUeCKOM pelleTKu B 3TOM BellecTBe? [300pasuTe cxemaThyecKu (parmMeHT

KPHUCTa//TMYeCKOU perieTky KapoopyHza.

10. Yrto Takoe MeTa/uiMuecKas CBsI3b? /11 KaKUX BellleCTB OHA XapaKTepHa?

11. Yro Takoe MeTasuiMyecKas KpUcTajjidueckas perierka?

Kakumu ¢pu3nuecKiMu CBOMCTBaMH 00J1aZial0T MeTaJIIbI U CTIaBbI?

12. OOBbsCHUTE HA OCHOBE TIPe/ICTAB/IEHUI O CYIIIHOCTH MEeTa/I/TMUeCKON CBSI3M Takve (pU3NUecKue
CBOMCTBA META/I/IOB, KaK:

a) BbICOKasi, 3/IeKTpUUecKast IPOBOAUMOCTb, YMEHBIIIAeTCsl C TIOBBIIIIeHHeM TeMIlepaTyphbl MeTasiia.

0) BBICOKAst TETJIONPOBOAHOCTD;

B) TJIACTUYHOCTh, KOBKOCTb;

I') XapaKTepHbIM «MeTa/UTHUeCKHii» O/1eck;

CocraB/ieHue Tadaunbl «CpaBHUTE/IbHAA XapaKTePUCTHKA
TUNOB XUMHUECKOH CBSI3M».

[TpusHaku By xumuueckoi cBsizu

CpaBHEHUs WNonHas KoBanenTtHas Mertannvueckas Bogopoanas

ITpupona
XAMUYECKUX
371eMEHTOB

Crnocob
obpa3oBaHus
XUMHWUEeCKOU
CBSA3U

Mexanusm
obpa3oBaHus
CBSI3U (CXeMma)

CTpyKTypHBIe
3/IEMEHTBI

KPHUCTa/IJTNY€eCKO]
peLIeTKU

Tun
KPUCTa/l/INYeCKO}
peLeTK!

dusnueckue
CBOICTBA
BeIleCTB

IIpumepsl
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| BemecTs |

@DoH/ TeCTOBbIX 3a/laHUM /I TeKYIl[ero KOHTPOJIsl 3HAaHUH 10 TeMe:

Bbi6epume 00UH NpaeuUAbHbIX 6APUAHM.

Ykaxure MOﬂeKyflbI, B KOTOPBIX XUMHUYECKHe CBA3U KOBA/IEHTHO- HOJIHPHBIE:
+H>0

+H2S0q4

Ch

H>

YKaxure MO0Ji€KY/J/ibl, B KOTOPBIX UM€eTCH CBA3b, 06pa30BaHHaﬂ 110 JOHOPHO -
dKIEIITOPHOMY Me€XaHU3MY:

02

N2

Cl,

+NH4+

YKaxuTe coeUHEHHS, B KOTOPHIX HMEITCA SP>- rUOpH/AHbIe 0pOUTAa/IN:
+H>O

+NH3

HCl

cO

Ykaxure coeJuHEeHUsA, M0JIEKYJ/IbI KOTOPBIX UMEKOT JIMHeHHOoe CTpoeHHe:
+COz

H>O

NH3;

CCly

YKakuTe coejUHEHHA, B KOTOPbIX ()opMa MoJIeKyJ/l TPHTOHA/IbHAsA MUPaMU/a:
CO2

NO2

+NH3

BF3

YKaxuTe coe[UHEHHS, B KOTOPHIX OPOMTA/IU IIEHTPAa/JILHOr0 aToMa HaX04ATCA B Sp°-
rHOpUH3aAUM:

+CH4

BF3

CO

COa.

YKaKuTe BelecTBa, KOTOpbie 00pa30BaHbI 3a CYET KOBA/ICHTHOW HENO/ISPHOM CBA3M:
SO»
+0O»
P20s
+Cl»

YKakuTe BeliecTBa, KOTOpPbIe 00pa30BaHbI 32 CUET NOHHOMW CBSI3M:
+KCl
NO2
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P205
+Nal

YKaxuTe coe[HHeHHs], B KOTOPbIX KOBa/ICHTHAsA CBA3b 00pa30BaHa T0/ILKO [0 060MeHHOMY
MeXaHHU3My'

+H3PO4

NH4Cl

[BF4]

+ H2SOs3

Kakue okcujpl OyAyT MMeTh 0o/iee TMO/ISAPHYI CBSi3b: OKCHABI MeTa/UioB | rpynmbi
I7IaBHOM MOArpynmnbl MM OKCHAbI MeTa/uioB II rpynmel riaBHoM mnoArpynnei? B
BBIOPAHHOI MOATPYINNe YKAa)KUTE 3JIEMEHT, OKCHJ| KOTOPOro MMeeT HauOo/iee MOJISIPHYIO
CBfI3b.

OKCHAbI MeTasnoB | rpynmel rnaBHoy noarpynmnsl, LixO

+0Kcubl MeTasnoB | rpymrbl rinaBHOM noArpynmnsl, FroO

okcuzbl Metasnos 1l rpymnmel rnaBHoM nogrpymsl, BeO

okcuzbl MeTasoB Il rpynmel rnaBHoM noArpymrel, RaO

YKaKuTe coeJHUHEHH, MEX/y MO/IEKY/IaMH KOTOPBIX BO3MO)KHA BOJ0OPO/JHAsA CBA3b:
+NH3

+HF

+H>0

02

YKaxuTe coeiHHeHHe, B KOTOPOM KOBa/IeHTHbIE CBSI3M HeIo/IAPHbIe
PCl;

cO

NaO»

+Py

Yxkaxure coeJuHEHHE, B KOTOPOM BCe CBA3U KOBA/IEHTHBIE IMO/IAPDHbIE
Caz(POas)2

LiBr

+PCl3

KNO3

YKakuTe coeJUHeHHEe, B KOTOPOM BCe CBfA3H KOBa/IeHTHBIE MOJISIpHbIe
NaxSO4

+NH4Cl

CaClz

MgCO3

YKakuTe coeHeHNe, B KOTOPOM BCe CBSI3H KOBa/IeHTHbIE MO/IsIPHbIe
+S02Cl,

NaClO4

KClO3

CaS0Oq4

B MoJ1eKkysie KUC/IOpO/AA MeX/y aTOMaMH MOTYT 00pa30BbIBaThCA:
2 0 — CBAI3U
+1o0-ulmn-cBa3b
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2 Tl — CBA3U
11— cBsA3B

B mosiekysie a3oTa MeXx/Jy aToOMaMH MOTYT 00pa30BbIBaThCS:
3 0 — CBSI3U

20—u1lm—cBsa3b

+1 0 —1 2 M — CBAI3U

3 T — CBSI3U
Tabmuna 3
MeTtoauKa npoBefeHHsI KOHTPOJIs
[TapameTpbl MeTOAUKHU 3HaueHue rapameTpa
[Ipefen nUTEILHOCTH BCErO KOHTPOJIS 15 MuHyT
[TocnenoBaTelbHOCTb BbIOOpA BOIIPOCOB CrnyuaitHas
[IpeparaeMoe K0/1M4eCTBO BOIIPOCOB 5

Kpurepun oueHku:

-5 0a/UTI0B BBICTAB/SETCS CTYAEHTY, KOTOPBIM TPaBU/bHO BBITIOJHSIET 5 TECTOBBIX
3a/IaHu1;

- 4 6a/1a BLICTAB/ISIETCS CTY/IEHTY, €C/IM TTPABUILHO PEIleHO 4 TeCTOBbIX 3a/laHUS.

- 3 6as1a BBICTaB/ISIETCS CTYZIEHTY, eC/TU MPABUILHO PeIeHO 3 TeCTOBBIX 3aJaHMUsI

Tema 1.4. «Boga. PacTBopbl. J/1IeKTPO/IMTUUYECKAA AUCCOLMALIUAS»

KonTpo/mpyemblie KoMnoHeHTsl: Y ; Bz; B3 JIPo 4, JIPo 5, /IPo 7, /IPo 9, JIPo 12
KonTpo/mmpyemble 3HaHUA: TIOHATHA: SJIEKTPOJIUTHI, HE3JIEKTPOJIUTHI, 3JIEKTPOJIUTUYECKast
JYCCcoLMalvs; KHWCIOThl, OCHOBAaHMS, XWUMHUECKOe paBHOBeCHe, KauyeCTBEHHbIE peakLuH,
CrocoObl BbIp@)KEHUS] KOHLIEHTPAI[UM pacTBOPOB, THipaTHasi Teopus 00pa30BaHUSI PaCTBOPOB,
TeopHusl SJIEKTPOJUTUUECKOM Juccouyaluu AppeHWyca, MeXaHW3M 3JIeKTPOJIMTUYeCKOU
JIMCCOLMAlMK BellleCTB C MIOHHOM CBSI3bIO0 Ha TIpUMepe XJIOpU/la HaTpHsl, KaueCTBeHHbIe peakl[un
Ha aHHOHBLI,

YMEHHUsA: COCTaB/sAITb ypaBHeHUs O]l KHUCIOT, OCHOBaHWW U COJiel, 3anuchbiBaTh
ypaBHEHHsI peakluii WOHHOrO OOMeHa; oOmpezensTb KUCIOTHOCTb PacTBOPOB KHCIOTHO-
OCHOBHBIMM HH/IMKATOPaMHM; I0JIb30BaThCsl TAO/IMIEH PacTBOPUMOCTH COCTaB/ISATH TIOJHbIE U
COKpallleHHble UOHHbIe YpaBHEHUs TH/IPOJIM3a COJiel; omnpe/iesisiTh peaklidio CpeJibl B pacTBOpax
COJield; paCCUMThIBaTh KOHL[EHTPAL[MIO0 PaCTBOPOB.

Bomnpocs! s onpoca
1. Tlonatve o pactBopax. PU3MKO-XMMHUYeCKas IIpUpOZJAa pacTBOPeHUsT U PaCTBOPOB.
B3aumogeiicTBue pacTBOpUTEsS U PACTBOPEHHOTI'O BeIlleCTBa.
2. PactBopumocTh BetecTB. CriocoObI BbIpa)KeHUS] KOHIIEHTPALIMK PAaCTBOPOB: MaccoBasi [0St
PacTBOPEHHOTr0 Bell|ecTBa (MPOLIeHTHas), MOJISIpHasl.

3. Teopust 5/1eKTPOUTUYECKON AUCCOLMALMA. MexaHu3M IMCCOLMAaLY BelleCTB C pa3/IMuHbIMU
TUTNaMU XMMHUYECKUX CBS3€M.

4. BKiaj pycCKMX yUeHBIX B pa3BUTHE IPe/CTaB/IeHUN 00 3/IEKTPOUTHUECKOU AUCCOI[HALINN.
OCHOBHBIE MOI0)KEHUS] TEOPUHU /TEKTPOIMTUYECKON JUCCOLALUN.

5. CrerneHb 5/IeKTPOIUTUUECKON AuUCCOLUalMM U (aKkTopbl ee 3aBUCUMOCTH. CU/IbHBIE U
CpeZiHUe 3JIeKTPOJIUTHI.

6. Juccoumauus Bogbl. Bomopoasbid mokasartenb. Cpefa BOAHBIX PaCTBOPOB 371€KTPOJIUTOB.
Peakiiun o6MeHa B BO/IHBIX PaCTBOPAX 3JIeKTPOJIUTOB.

7. T'mppom3 kak oOMeHHbIM mporjecc. HeobpaTWMblidi THAPOMM3 OPraHUYeCKUX U
HEOpPraHWuYeCcKrX COeZJMHEHHH U ero 3HaueHre B NIPaKTUUeCKOM /leATe/lbHOCTH Ye/loBeKa.
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8. O6parumbni tugpomm3 coseil. CrymeHuatelid THApoian3. [IpakThueckoe TpUMeHeHHe
TUJposr3a.

9. I'uaposu3 opraHuYecKUx BelliecTB (0eKOB, )KUPOB, YIJIEBOJOB, MOMHYK/I€OTHIOB, AT®) u
ero 610JI0TMYeCKoe U MpaKTHyeckoe 3HaueHWe. OMblIeHHe )XUPOB. Peakiys sTeprduKayu.

Kpurtepuu onieHKHU 001jie /I/Is1 yCTHOTO OTBeTa
OueHka «5»:

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

* MaTepuas U3/0KeH B OIpeie/IeHHOM JIOTUUeCKOM M0C/ej0BaTe/IbHOCTH, JIUTepaTyPHbIM
SI3BIKOM;

* OTBET CAMOCTOSATE/IbHBIN.

Onenka «4»:

* OTBET IOJIHbIN U NPaBU/IbHBIM HA OCHOBAaHWU M3YyUYeHHBIX TeOpUH;

* MaTepuas W3/I0KEH B OIpe/e/leHHOW JIOTMYeCKOW I0C/ie[joBaTe/IbHOCTH, TIPU 3TOM
JIOTyIIeHbl  IBe-TPHU HeCYI|eCTBeHHbIe OLIMOKHM, WCIpaBleHHbIe TI0 TpPeOOBaHMIO
yUuTess.

OneHka «3»:

* OTBeT TIOJIHbIM, HO TIPH 3TOM JOMYyIlleHa Cyl[eCTBeHHasi OlIMOKa WM OTBET HerOJIHBIH,

HEeCBSI3HBIN.
OrneHKa «2»:

* MIPY OTBeTe OOHApY)KEHO HENOHWMaHMWEe YyJall[dMCSI OCHOBHOT'O COZep)KaHUsl yuyeOHOro
MaTepHuaja WIH JAOMYIIeHbl CYIeCTBeHHble OMIMOKU, KOTOpble YYallMiiCs He MOXKeT
WCIIPaBUTH MPH HABOZSIIMX BOMPOCAX YUUTEJISI.

OneHka «1»:
* OTCYTCTBHME OTBeTa.

IIpakTHYeckas padoTa
Tema: PelieHre 5KCIiepUMeHTaIbHBIX 3a/]au 110 TeMe TH/POJII3.
Llesb: HAyuMTBHCS pellaTh JKCIIEPUMEHTa/bHbIe 3aflaud 10 XUMHH, O0BSICHATH HabII0/aemMble
SIBJIEHUSI

KpuTtepuu onjeHKH yMeHHUH peliaTh 3KCIepUMeHTa/IbHbIe 3a/jauu

OneHka «5»:

TUIaH pellieHuUs] COCTaBJIeH MPABU/IBHO;

MPaBUJILHO OCYIIIeCTB/IEH M1000p XUMUUECKUX PeaKTHBOB M 000pYZ0OBaHNs;

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

Onenka «4»:

TUIaH pellieHus] COCTaBJIeH MPABU/IBHO;

MPaBWIBHO OCYIECTBIeH TMOoJ00p XWMHUECKMX PpeakTMBOM M 000py[oBaHMs, TP 3TOM
JOTYIIIEHO He Oosiee JBYX HECYIL|eCTBEHHBIX OLTMOOK B OOBSICHEHUM U BBHIBOZAX.

OuneHka «3»

TUIaH pelleHuUs] COCTaBJIeH MPABU/IBHO;

MPaBUWJILHO OCYILECTBIeH MOA00p XMMHUECKMX DeakTHBOB M 00Opy/0BaHHs, HO [OITyIleHa
CyllecTBeHHast OlIMOKa B 0OBSICHEHUY U BBIBOZIAX.

OneHka «2»:

JoTyIeHbl Be (M Oosiee) OMIMOKM B IJIaHE pelleHHs, B M0/00pe XUMUYECKUX PeakTUBOB U
obopyzioBaHus, B 00bsSICHEHHH 1 BBIBO/IAX.

Onenka «1 »:

3a7iaya He pellleHa.

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

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

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

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

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

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

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

- 50 r pacTBOpa ¢ maccoBou gosnei conu 0,05 (otset: 0,25 r);

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

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

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

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

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

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

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

Tun 2. 3ajaun Ha onpe/e/ieHHe MacChl BelIeCTB, HEOOX0UMOM /I/Isl MOJIyYeHHsI pacTBopa
HY)KHOM KOHI|eHTpaLuu

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

Kakoit 066eM BOJbl HaZIo TIPUIHUTD K 8 T cosr, UT00ObI omyunTh 2 %-Hbli pactBop? OTBeT: 392
MJT;

Kakyro maccy comu Hazio no6aButhb K 200 Myt BOAbI, YTOOBI MOTyunTh 3 %-HbI pacTBOp? OTBET:
6,21.;

Kakyro maccy comu Hazio no6aButh K 120 mMut Bogbl, UT0ObI MoTyunTh 1 %-HbIi pacTBOp? OTBET:
1,21r;

Twun 3. 3apaun Ha onipeje/leHHe MacCOBOM /I0/TM BellleCTB B pacTBope

Cwmewamu 0,4 r comu u 200 M Bogpl. KakoBa maccoBast [0/ CO/IM B MOJIy4eHHOM pacTsope?
OrtgeT: 0,002;

Cwmeruanu 20 r caxapa 1 250 mu1 Bozbl. KakoBa MaccoBast o/ caxapa B II0JIy4YeHHOM pacTBope?
OrTBet: 0,074;

Cwmeruanu 5 r caxapa ¥ 150 M1 BOZibI. KaKOBa MaccoBas [0/ caxapa B [10JIlyUeHHOM pacTsBope?
Ortgert: 0,032;

Cwmewamu 2 r comu U 140 M Bozabl. KakoBa mMaccoBasi 0/1s1 CO/IM B TOJIyYEHHOM pacTBope?
OTBet: 0,014;

Cwmewamu 0,5 r comu u 300 ma Bogpl. KakoBa maccoBasi jo/it CO/IM B MOJIyYeHHOM pacTBope?
OTseT: 0,00166;

Cwmemamm rugpokcus, Hatpust NaOH B konmuectBe 1 Monb ¢ 1 1 Boabl. KakoBa maccoBas fonst
TUJPOKCH/Ia HaTpUs B TToiyueHHOM pactBope? Otgert: 0,038;

Cwmeruanu Hutpat Hatpusa NaNO3 B kommuectse 0,1 monb ¢ 0,5 /1 Bozbl. KakoBa maccoBast 071
HUTpaTa HaTpus B nojyueHHOM pactsope? Otsert: 0,0167;

Twun 4. 3apaun Ha onipeje/ieHHe NPOLEHTHOI0 CO/leP)KaHUsA BelllecTB B pacTBope

K 150 r 20 %-Horo pactBopa consgHoM KUca0Thl npuiwid 200 M Bozbl. KakoBO nporjeHTHOe
co/iepykaHue COJISTHOM KMCJIOThI BO BHOBB noJjiyueHHOM pactBope? OtBeT: 0,086 (8,6 %);

K 200 r 40 %-HOoro pacrBopa cepHOM KucCi0Thl npwidan 80 mut Bogpl. KakoBo mporjeHTHOe
co/iepkaHre CepHOM KMC/IOThI BO BHOBB MoJyiyueHHOM pactBope? OTBet: 0,286 (28,6 %);
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K 90 r 6 %-Horo pactBopa noBapeHHoM comu npuidan 200 ma Boawl. KakoBO mpoLieHTHOe
co/lep>kKaHue TI0BapeHHOU CO/IM BO BHOBB ToyiyueHHOM pactBope? OtBer: 0,0186 (1,86 %);

K 140 r 15 %-Horo pactBopa caxapa goauad 160 mi Bogpl. KakoBO TMpPOLIeHTHOe CofepykaHue
caxapa BOo BHOBb nosryueHHOM pactBope? OteT:0,07(7 %);

K 200 r 40 %-Horo pactBopa ykCcycHOM KUCA0ThI gomuav 300 mn Bozbl. KakoBo mporjeHTHOe
co/iepKaHre YKCYCHOW KHUCIOThI BO BHOBB To/iydeHHOM pactBope? OtseT: 0,16 (16 %);

K 80 r 30 %-Horo pacrtBopa wjenoun goauav 420 mi BoApl. KakoBO TIPOLEHTHOe COZeprKaHue
111e/I0YM BO BHOBB TosiydeHHOM pactBope? OtseT: 0,048 (4,8 %);

K 120 r 1 %-Horo pacTBopa caxapa npubaBumm 4 r caxapa. KakoBo IMporjeHTHOe coziepKaHue
caxapa BO BHOBb o1yueHHOM pactBope? OtgeT: 0,042 (4,2 %);

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

Kakyto maccy cynbdarta HaTpusi MOXKHO TOAYYMTb IIPU BbIMapvBaHuMU 50T HACKILLEHHOTO
pactBopa 1pu t 350 C, ecsiu ero pactBopumocTtb 50 (Ha 100 r Boawl)? OTBeT: 16,7 T.;

CKOJIBKO TPaMM BO/IbI HeoOxoauMo Ayisi pactBopeHust 30 T HUTpaTa CBUHIIA, UTOOBI MOTYUHICS
HachbIleHHbIN pacTBop 11pH t 600 C (pacTtBopumocTs ero 105)? Oteet: 28,57 r H20.;

Nwmeetcs 300 r HaceienHoro 1pu t 150 C pactBopa HuTpara Kanvs. CKO/IBKO IpaMM HUTpaTta
Ka/Iusl 3/1eCb COZIEP)KUTCS, €C/IM ero pacTBOpUMOCTh 257 OTBeT: 60 T.;

B 300 r nHaceimenHoro 1ipu t 550 C cynbdaTta Maraus cogepxxkutcs 100 r cynbdara MarHus.
Ornpezie/UTh €ro pacTBOPUMOCTD (K03 duiueHT pactBopuMocTH). OTBeT: 50 T.;

B 200 r pacteopa KCIO3 mpu t 300 C coamepxutcs 20 r KCIO3. Byzer /i ero pacTtBop
HaChIIeHHBIM, ecii ero pactBopuMocTb Tipu t 300 C — paBHa 10? OTBeT: OyzeT HAChILL[EHHbBIM;
B 100 r Bogsl ipu t 600 C pactBopsiercst 110 r HUTpaTa Kasusi, 00pa3yst HaChIII|eHHbIM PacTBOP.
KakoBa MaccoBasi [10/i1 HUTpaTa Kaivs B TakoMm pactBope? OtseT: 0,524 (52,4 %);

Kakast macca xyopujja 6apusi BBIKPUCTA/UTU3YeTCsl TIPH BbinapuBaHuu 13 300 T HaChIIEHHOTO
ripu t 900 C pactBopa, ec/iv ero pactBOpuMocTb 55? OtBeT: 106,45 1.;

Tun 6. 3ajauu Ha onpe/ie/ieHNe MPOLEHTHOI0 CO/leP>KaHMUA WM MacCOBOH /I0/TH BelllecTB B
pacTBope, Mo/JIy4yeHHOM NMPHU CMelIMBaHHUH PAaCTBOPOB Pa3HON KOHIeHTPaLUU

Cwmemanu 140 r 0,5 %-Horo pactBopa cosisitHou KucioThl € 200 T 3 %-Horo pactBopa COJITHOM
KUC/IOThI. KaKOBO MpOLIEHTHOE Coflep>KaHKe COJISTHOM KMC/IOThl BO BHOBB IMOTYYeHHOM pacTBope?
OtgeT: 0,0197 (1,97 %);

Cmemiamu 50 r 5 %-Horo pacrBopa cepHOM KUCIOTBI C 80 r 20 %-HOro pacrsopa CepHOM
KUCI0Thl. KakoBO MpOLIeHTHOe Co/iepyKaHre CepHOW KHCIOThI BO BHOBb ITOTYYeHHOM pacTBOpe?
Otset: 0,142 (14,2 %);

Cwmemiamu 70 t 10 %-Horo pactBopa a30THOM KUC/IOTHI C 80 r 25 %-HOro pacTtBopa a30THOM
KMC/I0ThI. KakoBO MpoOLieHTHOe CoiepyKaHre a30THOW KUCIOTHI BO BHOBb ITOJTyY€HHOM pacTBoOpe?
OrtgeT: 0,18 (18 %);

Cwmemamm 60 r 2 %-Horo pactBopa noBapeHHOU coyu € 80 r 4 %-HOro pacTBopa NMOBapeHHOU
com. KakoBo MpoLleHTHOe coZiepkaHue MOBapeHHOM COJ/M BO BHOBb IOJIyUeHHOM pacTBOpe?
Otset: 0,00314 (3,14 %);

Cwmewamn 20 r 0,5 %-Horo pactBopa caxapa ¢ 20 r 1 %-Horo pacrBopa caxapa. Kakosa
MaccoBas []0JIsl caxapa BO BHOBb IosiyueHHOM pactBope? Oteet: 0,0075 (0,75 %);

KakoBa maccoBast j0/is HUTpaTa Kajausi B paCTBOpe, MoJjiydeHHOM nocie cMmelnvBanus 90 r 2 %-
Horo pactBopa 1 110 r 5 %-Horo pacTBopa HUTpaTa KajIusl.

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

Tun 7. 3ajauv Ha MOJIAPHYI0 KOHLIEeHTPALMI0

Onpefendth MOMSPHYIO KOHLIEHTPALMI0 pacTBOpa CEPHOM KMCJIOThI, TOAYyYEHHOrO IpU
cMmemBaHUU 25 M 10-MOISIpHOTO pacTBOpa CepHOM KUCIOTHI U 225 M1 Bogbl. OTBeT: 1 Mosb;
Ornpesie/iiTh MOJISIPHYIO KOHLleHTpaluto 73,8 %-HOro pacTBopa CepHOW KHCJIOThI, TIJIOTHOCTh
kKoTtoporo 1,655 r/mi. Otset: 12,46 Monb/1.;

Ornpezie/iiTh MOJISIDHYIO KOHLeHTpaLuio 56,68 %-Horo pacTBopa a30THOM KUCJIOThI, TIJIOTHOCTh
KoToporo pasHa 1,356 r/mn. OtBet: 12,2 mosb/i.;
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Ornpesie/iiTh MOJIIPHYRO KOHLleHTpanuio 18 %-Horo pactBopa COJSIHOM KHUC/IOTHI, TIJIOTHOCTh
Kotoporo paBHa 1,089 r/mn. OtBeT: 5,37 M0JIb/11.;
Kakoit 06vem 36,5 %-Horo pacTBopa COMSHON KUCIOThI (1. 1,18 1/Mi1) He06X0IUMO B3ATh JJIs
nipurotoBaeHus 1000 mi 0,1 mosisipHOro pactBopa? OtBeT: 8,47 mii;
Bbrunciute mossipHyto KoHueHTpauuio 10 %-Horo pactBopa cepHOM KUCIOTHI (1. 1,07 r/mn).
Otset: 1,09 MoJIB;
Onpefennts MacCoOBYHO [OJI0 a30THOM KMUIOTHI B 4,97 MOJISIDHOM ee pacTBOpe, IJIOTHOCTb
kotoporo 1,16 r/mi. OtBeT: 27 %;
BbruriciuTe MOsISIpHYHO KOHLIeHTpaluio 16 %-Horo pactBopa cyibgarta menu I, MIOTHOCTBIO
1,18 r/mn. OtBet: 1,18 Momb/m1.;
Tun 8. 3aaun Ha 3/IEKTPO/IUTHUECKYIO AMCCOL{AALIUAI0
Kakuve 13 creayrolyx >KUAKOCTeN TIPOBOJAT 3/€KTPUUECKUNM TOK: 3TWIOBBIM CIIHUPT, BOAHBIN
pPacTBOp T/IFOKO3bl, BOJHBIM PACTBOP MAPOKCHU/A HATpHsi, paCTBOP KHC/IOPOAA B BOJE, BOAHbIN
pacTBop KapOoHaTa HaTpusl, pacriaB TUAPOKcHUaa Kanusa? OTBeT 00bSICHUTE.
CocTaBbTe ypaBHeHUs1 Auccoiuaiuu ciegywomumx 3mekTponutoB: KOH, AI(NO3z)s, KzPOs,
NiSO4, HNO3, Ca(OH)2, FeCl3, NaHPO4, (PbOH)NOs3, (NH4).CO3, HCOONa.
CocraBbTe ypaBHeHMs [uUCCOLMaLMy BellecTB (B BO3MOXHbIX ciaydasx): NaOH, ZnO, HsS,
Al(OH)3, BaSiO3, Cu(NOs3)2, CH3OH, FePO4, AlCl3, CaSO4, CH3COOH, SiO».
HaliguTe B cripaBOYHMKe 3HAUeHUs] KOHCTAHT 3/1€KTPOJIUTAUYECKON AUCCOLMALIUM [Jisi KUC/IOT U
orpezie/iTe, Kakas U3 HUx cuibHee: a) HoCOs win HoS; 6) HNO, win CH3COOH; B) HCIO wmu
HIO.
CocTaBbTe MOJIEKY/ISIPDHbIE U HOHHbIE ypDaBHEHUS PeakLvii MeXXy BellleCTBaMU:
Omnpesenute BO3MOXKHOCTb TIPOTEKAHUSI peakiuii oOMeHa MeXAy BOJHBIMHA pacTBOpPaMH
BelL[eCTB:

a) cysbdaTa Kanus ¥ TUAPOKCcHIa bapus;

0) kapboHaTa HaTPUS M XJIOPH/IA KaJIbI[us;

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

') TUAPOKCU/A HAaTPUS U CEPHOW KUC/IOTHI;

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

€) HATpaTa aTlOMUHUS U XJI0pU/ia Kasusl.
CocTaBbTe ypaBHEHHUsI BOSMOXKHBIX peaKLUi B MOJIEKY/IIPHOM, TIOJIHOM Y COKpaIl|eHHOW MOHHBIX
¢opmax.

KpuTepuu o1jeHKH yMeHH pelllaTh pacyeTHbIe 3a7aun

OneHka «5»:

B JIOTUUECKOM PACCyXXJEeHWHM U peIleHWd HeT OLIMOOK, 3ajiaua pellleHa paljioHaIbHBIM
criocobom.

OneHka «4»:

B JIOTUUECKOM pacCY)X/€HHUM W pelleHWH HeT CYI[eCTBEHHBIX OLIMOOK, HO 3ajjaua pellieHa
Hepal[MoHaIbHBIM CII0COOOM WK ZIOMYIIIEHO He OoJiee IBYX HECYIIeCTBEHHBIX OIIHOOK.

Onenka «3»:

B JIOTUYECKOM PaCCY’KJI€HHUH HeT CYIIIeCTBEHHBIX OIIMOOK, HO JIOMYIl[eHa CyI[eCTBeHHas Ol1OKa
B MaTeMaTHYeCKHX pacueTax.

OneHka «2»:

MMEFOTCS CyII[eCTBEHHbIE OLTUOKH B JIOTUYECKOM PaCCYX/I€HUH U B PEIIeHUH.

Onenka «1»:

OTCYTCTBHE OTBeTa Ha 3a/jaHHe.

(I)OH,E[ TeCTOBbIX 3a,qal-mi71 AJIA TEKYIEro KOHTpoJisd 3HAHMMH 0 TeMe:

Bblbepume 00uH NpasuibHbIX 8APUAHM.:
CooTHecuTe Croco0bl BEIPAKEHHs KOHIeHTPAI[Ui U eJUHUIbI H3MePeHUs1 KOHLIEHTPaui
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1. MosisipHas 4. % (25%)

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

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

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

IIponieHTHasA KOHI|eHTpaILUs — 3TO:
Macca BeljecTBa B 1 M pactBopa
MOJIb BelllecTBa B 1 KI' paCTBOpPUTEIA
MOJIb BelllecTBa B 1 IMTpe pacTBopa
+macca BewectBa B 100 r pacTtBopa

MoisipHas KOHIleHTpaus — 3T0:
Macca BeljecTBa B 1 M pactBopa
MOJIb BelllecTBa B 1 KI' paCTBOpPUTEIS
+ MOJIb BelllecTBa B 1 IUTpe pacTBopa
Macca BenjectBa B 100 r pactBopa

CKo/IbKO rPaMMOB PacTBOPEHHOr0 BellecTBa cofiep>xurtcs B 50 r pacTBopa ¢ MaccoBoit
aosieu (B-Ba) = 10%?

10r

20r

+ 5r

40r

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

1moib

+ 0,1M0/1b

0,01monb

Kakue u3 cieyomumx 3/1eKTPOJTUTOB MPH AXCCOnManuu odpa3yrwmmx noabl H* u OH-
O/AHOBPE€MEeHHO?

Ca(OH)2

KOH

H3PO4

+AI(OH)3

Kakue IJIEKTPOJ/IMTHI ABJIAKTCAH CUIBLHBIMH?
+HCI

H>COs3

H>,S

H3POq4

CKo0/IbKO HOHOB 00pa3yeTcsi IpH Aucconanuu MoseKy/ibl (NH4)2S04?
2

6

+3

4
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Kakwue 3/1eKTp0o/IMTHI B HOHHOM YPaBHeHUH CJIe/[yIoleH peaKI[iuM 3alUChIBAalOTCS B BH/e
HOHOB:

CaCO3

+HI

Ca$S»

CO»

Kakue BemecTBa 00pa3yioT NpH AUCCOLMAIMU HOHBI Mn?*?
KMDO4

+MnClI

Na>MnQOg4

MnO»

Kakwue 3/1eKTpo/IuThI 00pa3yloT NpH JUCCOLUALUH XT10pu/-UuoHbI CI?
KCIO3

+HCI

Ca(CIO)2

HCIO

Kakue U3 CIeyIoIHX 3/1eKTPO/IMTOB ABJIAITCA (/1a0bIMu?
H>SO4

NaClI

AI(NO3)3

+H3PO4

Kakue BeljecTBa B HOHHOM ypaBHEeHHH CJIe/[yIOIIel peaKi{UH 3aNKChIBAIOTCA B BU/IE
MOJIEKYJI:

+H>)S

Pb(NO3)2

NaCl

HNOs3

Yemy paBHO HOHHOE pou3BeeHue BojpbI (t = 25°C)?
10-12

10—10

+10°14

109

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

12

+5

9

Kakue u3 d1eaAyrimmx coJieH He noaABEPrarnTCcsa FH,Z[pOJII/By?
PbNO3

+KNO3

Alx(SO4)3

Pb2CO3

PacTBOpBI, KAaKHX 3/IEKTPO/IMTOB XapaKTepU3ylTcsa 3HaueHusavu pH > 7?
+NaxCOs3
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CaClz
AI(NO3)3
BaClx

IIpu kakux 3HaueHusnx pH ¢enondranenH oKkpammBaercsi B Ma/JIMHOBBIN [|BeT?
+12

4

7

5

Kaky1o okpacKy npuo0peraer JJaKMyC B HeHTPa/IbHOM cpeje?
Ma/TMHOBYO

CUHIOHO

KpPacHYH

+(uroneToByto

IIpy B3aMMO/JeliCTBUH, KAKMX /IBYX BeIeCTB, POUCX0UT PeaKijus HeMTpaiu3anun?
NaCI+AgNO3

BaCl>+H>0O

+NaOH+HNQO3

BaCI,+H2S504

19 m 11 %-ro pacreopa KOH (p = 1,01 r/cm?) ecmemaiu
¢ 200 M1 Boabl. PaccumnTaiiTe MOJISIpHYIO A0/TH0 TTOJIy4eHHOT0 pacTBopa.
0,0029;

+0,0031;
0,0034;
0,0028
Tao/mua 4
MeToauka npoBeAeHHsI KOHTPOJISA
[TapameTpbl MeTOIUKH 3HayeHue rapameTpa
[Ipegen nUTEILHOCTH BCETO KOHTPOJIS 15 MUHYT
ITocyieoBaTeIbHOCTL BEIOOPA BOMPOCOB CnyuaiiHas
[IpepsiaraeMoe KOJIMUeCTBO BOIIPOCOB 5

Kpurepuu orieHKu:

-5 0a/UIOB BBICTAB/SIETCS CTYAEHTY, KOTOPBIM TIPaBUBHO BBITIONHSIET 5 TeCTOBBIX
3a/laHUl;

- 4 6a/1a BBICTABJISIETCS CTY/IEHTY, eC/TM TPABWIBLHO PeIlieHO 4 TeCTOBbIX 3a/laHUSI.

- 3 0a/L1a BBICTAB/ISIETCS CTYAEHTY, eC/TH TIPaBUILHO PellieHo 3 TeCTOBBIX 3a/[aHus

CamocrosTesibHast pabora
(JomaiHee 3a/jaHKe)

8§15, ynp. 1-12
§16, ymp. 1-12

Bomnpocs! /111 caMonipoBepKH
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1. Yro HasplBaeTCs TMpOLIECCOM 3JIEKTPOJIMTAYECKOW [UCCOLMALM, Kakue BellecTBa
Ha3bIBAOTCS 3JIEKTPOJIUTAMU?

2. Kakue u3 ripuBefleHHbIX BelleCcTB He aB/sAOTCA 3dnekrponutamu: LiOH; CH3COOH;S02;
NH4C1; H2S?

3. Kakon 13 mpuBe/leHHBbIX KaTMOHOB XapakTepeH [/ AMCCOLManuu OCHOBHOU cosu: OH”;
Cu2+; CuOH+; HC03”; H+?

4. Kakoil W3 MpuBeJeHHbIX 3/IeKTPOJIMTOB OTHOCUTCS K amoTep- HbiM: NaOH; Mg(OH)2;
Fe(OH)3; A1(OH)3?

5. Kakue noHbI 00pa3yroTcst Tipy Juccolanyy rugpokcuga xpoma (IIT) B kucioii cpege: Cr3+;
H+; OH';CHO33-?

6. B HarpaBneHun o0Opa3oBaHUs KaKWX BeLeCTB IPOTEKAIOT peaklud oOMeHa B pacTBOpax
371eKTPOJIUTA?

7. Kakas 13 NpuBe/IeHHbIX peakLjui He NIpoTeKaeT:

BaC12+K2504 ->BaS04 + KC1;

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

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

8. Kakas u3 nprBe/ileHHBIX peaklii SIBJISIeTCS peaklield HeMTpanu3aluu:

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

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

HNO3 + NH40H = NH4NO03 + H20.

9. HanuiuuTe ypaBHeHHe peakL[iMd B MOJIEKYISIPHOM U MOHHOM ¢opmax MexJy KapboHaTom
Ka/IbI[Ysl U COJITHOM KHCJIOTOM.

10. Yro Ha3bIBaeTCs ruipoiM30M COIU?

11. Kakue 13 nprBeJieHHbIX COJeil He TU/IPOIN3YIOTCS:

KI, Na2S, FeCl3, BaC12?

12. Yto csiegyeT HamWcaTh B TPaBOWM YaCTH COKPAILIEHHOTO HMOHHOTO YpaBHEHWsI T'MAPOJM3a
Hutpara Megu (1I) mo nepBoy cTymneHu:

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

13. PacTBOp Kakoy 13 NpUBe/leHHbIX coseli umeet pH > 7:

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

14. Kakas U3 npuBefieHHbIX COJiel MOTHOCTbIO TU/IPOJIU3YeTCS:

CHjCOONa, KCN, Cr2S3, Na2504?

15. Yo Ha3bIBaeTCs CTeNeHblo TMPO/n3a COMU U OT KaKUX ()aKTOPOB OHA 3aBUCUT?

16. Kakue 13 npuBeieHHbIX COIeld TMIPOJIM3YIOTCS CTYIIeHYaTo:

KCN, MgCl2, Na2S, NH4C1?

17. Kakue NpOAYKTHI MMOIY4arOTCs MPY T'MAPOJIM3€e XJIOpPHJA aJIOMUHUS I10 TNepBOM CTYIEHU:
HC1, A1(OH)3, A10HC12, A1(OH)2C1?

18. Hanmiuvre ypaBHeHUe peaklyy rupon3a Hutpara megu (11).

19. Pacripesienvte cosv B TabuiuLe B 3aBUCUMOCTH OT CUJIbl KUC/IOTHI U OCHOBaHUSsI, TIPO/IYKTOM
B3aMMO/IeHCTBUSI KOTOPBIX OHU SIBJISIFOTCS:

CubHOe oCHOBaHHe CuibHOe OCHOBaHHeE Cnaboe ocHOBaHMe U Cnaboe ocHOBaHHe U
1 CHJIbHAasA KHCJ/I0Ta U ciabast Kucaora CHJIbHAasA KHMCJI0Ta cnabast Kucaora

Kzs, NaN03, K2C03, A1C13, Pb(NO3)2, Ca(NO3)2, BaClz, K3PO4, Balz, ZHSO4, (NH4)2CO3,
(NH4)25, CSBI‘, CH3COON&, Ba(N03)2, FeClg,, KNOz, Na2503, KI, Ba(NC)z)z, szCO3, KNO3,
Nast4, Na3PO4, Na25103, ZH(N03)2, KCN, Hg(NO3)2, CuClz,(CH3COO)2Pb, SIlClz, NaBr,

NH4BI‘, FeSO4, CI‘(NO3)3, MH(N03)2, CS3PO4, NH4CN, COIz, FeCO3
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Tema 1.5 XumMHnuecKkue peakiiuu
KonTpommpyemblie KOMIOHeHTHI: 31 ; 32; Bi; Bz, JIPo 4, JIPo 5, JIPo 7, IPo 9, JIPo 12

KoHTpoimpyemble 3HaHHMA: TIOHATUS: XUMHYecKash peaklus, Kaaccudukalus
XUMHUUECKMX Ppeak[Wi, TeruioTa 00pa3oBaHUSI COeAMHEHMs], TeTuioBOM 3(hdeKkT XuMHUecKoi
peakijuM, SHTPOMNUsl, XUMHUueckas KuHeThka. CKODOCTh peaklUM, TOMOTeHHas peakijus,
reTeporeHHasi peaklysi, SHeprus akTUBalMM, TeMIlepaTypHbIi KO3 (ULMeHT peakluu, 3aKOH
JeNCTBYIOLMX MacC, KaTaau3, KaTajau3aTopbl, XUMUUECKOe paBHOBeCHe, KOHCTaHTa PaBHOBeCHs
[Tpunuwmmn Jle [aresnbe.
yMeHHMsI: -TIPOBOJUTh pacueThl 110 XUMUUeCKUM (opMyJiaM U YPaBHEHUSIM peaKLIuii;

-OCYIIEeCTB/STb CaMOCTOSITe/IbHBIM TMOUCK XUMUYeCKOW WH(OPMAaLUU C HCTO0Ib30BaHHUEM
pa3/IMUHbIX HCTOUYHUKOB (CMPaBOYHBIX, HAYUYHbIX U HAYUYHO-TIOMY/SIPHBIX HW3/jaHUMH,
KOMIIbIOTePHBIX 0a3 [JaHHBIX, pecypcoB VHTepHeTa); WCIOIb30BaTb KOMITbIOTEPHbIe
TeXHOJIOTHH Zi/11 00pabOTKM U TiepeZiaul XMMUYeCKOH WHGOPMalUK, 1 ee TIpe/[CTaB/IeHus B
pa3/inuHbIX (hopmax;

-MCI0/Ib30BaTh TIPUOOpeTeHHbIe 3HAHUS W YMEHUS B TIPAKTUUECKOH JesITelIbHOCTU U
TOBCeJHEBHON O KU3HU: [/I1 TIOHMMaHUs TI100a7bHBIX TpO0JieM, CTOSIUX —Tiepes
Ye/I0BeUeCTBOM: SKOJIOTUUECKUX, JHEPTeTHUECKUX M ChIPbEBBIX; OOBSICHEHUS XUMUUYECKHX
SIBJIEHUH, TIPOMCXO/SAIINX B TIPUPO/e, ObITY ¥ Ha MPOU3BO/CTBE; KOJOTMUeCKH TPAMOTHOTO
TIOBeZIeHNs B OKpY)Karolleil cpefie;

Bomnpocel s onpoca
1. Knaccudukaiyss XuMHUUYeCKUX peakivii B OpraHuyeckKol U HeopraHW4yecKon xumMuu. [ToHsTue
0 XMMHUEeCKOH peakuyu. Peakuyu, uayie 6e3 n3MeHeHUs] KAUeCTBEHHOT'O COCTaBa
2. CKopocCTh XUMHMYeCKHX peakiui. [loHATHe 0 ckopocTu peakijuii. CKOpOCTb T'OMO- U
reTeporeHHOM peakiuu. DHeprusi akTHBALUM.
3. ®aKTOopkl, BAUSAIOLIME HA CKOPOCTb XUMUUECKOM peakiuu. [Iprposa pearnpyroiiyx BeLecTB.
Temneparypa (3akoH BauT-I'odda).
4. ®akTOopHIl, BAUSIOLIME HA CKOPOCTh XMMUYECKOM peakiuy. KoHLeHTpaLusl.
5. KaTanuzaTophbl ¥ KaTasu3: rOMO- U TeTepOoreHHbIl, UX MeXaHU3MBbI.
6. 3aBUCUMOCTb CKOPOCTH peakLiii OT TTOBEPXHOCTH COMPUKOCHOBEHUSI PearupyroluX BellecTB.
7. OOpaTUMOCTh XMMHUYECKUX PeaKIUii BeIeCTB: a/UIOTPONM3ALUs U U30MepHU3aliysl.
8. Peakuuy, uaymme ¢ U3MeHeHHeM COCTaBa BeLeCTB: 10 UMC/Iy U XapaKTepy pearupyroliux 1
00pa3yolMxcs BellecTB (pa3ioyKeHus, COeJUHEeHUs], 3aMelljeHus, 0OMeHa);
9. Peakumm, uaymme ¢ M3MEHEHHWeM COCTaBa BEIeCTB: M0 M3MEHEHUIO CTeleHeu OKUCIeHUSs
3/1eMEHTOB  (OKUC/IUTe/IbHO-BOCCTAHOBUTEIbHbIE U HEe OKHUC/IUTE/bHO-BOCCTAHOBUTE/IbHBIE
peaxkLyn);
10. Peakuuwu, upyiiue C U3MeHEHHMEM COCTaBa BeLECTB: IO TerjaoBoMy 3(¢eKTy (9K30- U
SHZI0OTEpMUYECKUE);
11. Peakuuu, uayliye ¢ Mi3MeHeHHeM COCTaBa BeIlecTB: 110 (a3e (rOMO- U TreTeporeHHbIe);
12. Peakuuu, uayique C W3MEHEHHWEM COCTaBa BEIIECTB: IO HarpaB/ieHui0 (oOpaTumbie U
HeoOpaTUMBbIe);
13 Peakiuuy, ujyiive C M3MeHeHMeM COCTaBa BeIeCcTB: 0 HKCII0JIb30BaHUKO KaTajau3aropa
(KaTanuTUYeCcKre U HeKaTaJuTHUYecKue);
14. Peakuuu, wuayime C HU3MEHEHWEM COCTaBa BeIecTB: IO MexaHu3My (paJvKasbHbIe,
MOJIeKY/ISIpHbIe U UOHHBbIE).
15. BeposATHOCTBb NMPOTEeKaHWsI XUMUYECKUX peaklui. BHyTpeHHsIs1 SHeprus, SHTa/bIusl.

16. TenioBoit 3¢ (peKT XMMUUeCKUX peak . TepMoXrUMHUUecKre ypaBHeHHUS.
17. CranpapTHasi SHTanblusl peakiuid U obOpa3oBaHusi BerlecTB. 3akoH [.WM. T'ecca u ero

C/1e/ICTBUSL. DHTPOIIUS.
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18. Xwumunueckoe paBHOBecue. IIoHATHEe O XUMHYECKOM paBHOBeCcuMU. PaBHOBecHble
KOHL|eHTpaL1u.

19. JMHaMUYHOCTb XMMHUYECKOr0 paBHOBeCusl. PakTOpkI, BIUAIOLMe Ha CMellleHue paBHOBEeCUs:
KOHLIeHTpallusl, JaBaeHue, Temneparypa (rnpuHuur Jle [larense).

KpuTtepuu ouieHKH 0011e /i/isl YCTHOTO OTBeTa
Onenka «5»:

* OTBET IO/IHbIN U NPaBU/IbHBIM HA OCHOBAaHWU M3YyUYeHHBIX TeOpUH;

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

* OTBET CAMOCTOSITE/TbHBIMN.

OueHka «4»:

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

* Marepua/l W3/I0)KeH B OIpe/ie/leHHOW JIOTMYeCKOM I0C/e[0BaTe/IbHOCTH, TIPU 3TOM
JOTyIleHbl [IBe-TPHU HeCYI|eCTBeHHble OLIMOKK, WCIpaBieHHble 10 TpeboBaHUIO
YUUTeISI.

OrneHKa «3»:

* OTBeT TIOJIHBIM, HO TIPKM 3TOM JIOMYyIlleHa CyIleCcTBeHHasi OIMOKa WM OTBET HerOJIHbIMH,

HeCBSI3HbIN.
OueHka «2»:

* 1Ipy OTBeTe OOHApY)KeHO HENOHWMaHWEe YYall[UMCsi OCHOBHOTO COZiep>KaHUsl yueOHOro
Marepvasia WM [OMyIIeHbl CyIeCTBeHHbIe OMIMOKH, KOTOpbIe YyYall[MiACsi He MOXKeT
WCIIPaBUTh MPU HABOJSAIIUX BOMPOCAX YUUTEIS.

OneHka «1»:
* OTCYTCTBHE OTBeTa.

TunoBsbie 3aaun
1. KoHcraHTta ckopocty peakuyu A + 2B « 3C pasHa 0,8. HauasibHble KOHL|EHTPALIUM BeLLeCTB
A u B paBnbl cootBeTcTBeHHO 2,0 M 1 3,0 M. Bbluncidre CKOPOCTb pPeaklUM B HauaabHbIN
MOMEHT M KOT/la KOHLIeHTpalus BelllecTBa B crtana paBHou 0,6 M.
2. KoncranTa ckopoctu peakuyu 2 A + B « 2C pasHa 0,6. HauanbHbIe KOHL[@HTpALUKU BelleCTB
A u B pasnbl cootBeTcTBeHHO 0,4 M 1 0,5 M. Bpluncinire cKOpOCTb peakliMM B HaydaabHbIN
MOMEHT U B MOMEHT, KOI'/la KOHLIeHTpaLus Belectsa A yMeHbuuTcs Ha 0,2 M.
3. Uepe3 10 muHyT 1ioce Havana peakiuu 3 A + B o 2 C koHueHTpaiuu BelectB A, B u C
coctaBuiM cootBeTcTtBeHHO 0,3 M, 0,1 M u 0,04 M. KoHcTaHTa CKOpOCTH peakliuu paBHa 0,5.
BbruncinTe CKOpOCTh peakLjuy B HaualabHbI MOMEHT M uepe3 10 MUHYT Moc/ie Hayasa peakLjiu.
4. KoHCTaHTa CKOPOCTH peakLMy pa3/ioxkeHUst okcuza asoTa (I) Ha a30T U KUCI0po/ paBHA 5 X
10 # . McxopHas KoHLeHTpaius okcuza asora (I) paBHa 4,0 M. Belumcivre HayalbHYHO
CKOPOCTb peakL|i1 U ee CKOPOCTh, Korja pasnoxurcs 40% okcupa asora (I).
5. B romorenHol cucreme A + 2 B « C paBHOBecHbIe KOHLIeHTpaLyu BeljectB A, B 1 C paBHbI
coorBerctBeHHO 0,05 M, 0,10 M u 0,20 M. Bprurcivre KOHCTaHTY PaBHOBECUS U WCXOJHBIE
KOHL|eHTpaLuu BewjecTB A u B.
6. KoHcTanTa paBHOBeCUs INpU CUHTe3e aMMUaKa U3 asoTa 4 Boiopoaa, pasHa 0,1. PaBHOBecHbIe
KOHLIeHTpalMM BOJOpOZia U ammuaka paBHbl cooTBeTCcTBeHHO 0,6 M u 0,2 M. Beruucivre
HauaJbHYH U PABHOBECHYH) KOHLIEHTpAL[MU a30Ta.
7. Konuenrpauuu okcuza cepsbl (IV) u Kucsioposa o peakiuu ObLIM COOTBETCTBEHHO PaBHBI
0,03 M u 0,015 M. Ipu paBHOBecuu KOHLeHTpaLusi okcuga cepsl (IV) crana pasHoii 0,01 M.
BbrunciuTe paBHOBeCHble KOHLIEHTpALMU KUOIOPOAa, okcuja cepbl (VI) M KOHCTaHTY
paBHOBecus: SOz +O2 « SO3
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8. PaBHOBecue mpouecca pasnoxeHusi okcuzga asota (IV) Ha okcug asorta (II) u kucnopon
YCTaHOBUJ/IOCh MPU KOHLIEHTpaLusx okcrza asota (IV), okcuga asora (II) v Kucinopoga, paBHbIX
cootBercTtBeHHO 0,08 M, 0,02 M u 0,01 M. BbluhC/IuTh KOHCTAaHTY paBHOBECHS M HaudajibHble
KOHLIeHTpaLM1 UCXO/HbIX BellleCTB.
9. KoHcTaHTa paBHOBecusi roMoreHHou cuctembl AB - A + B paBna 0,06. PaBHOBecHas
KOHILIeHTpalus BeljectBa A paBHa 0,03 M. HaliTu Haua/ibHYHO KOHL|eHTpaljuio BeljecTBa AB.
Kakas moJist 3TOr0 Beujectsa pas/ioKuaacb K MOMEHTY YCTAaHOBJIEHHS] pABHOBeCUs?
10. PaBHOBecue B cucteMe A + B « 2 AB ycTaHOBU/IOCH NPY KOHLIEHTPALMsX BellecTB A, B u
AB, paBHbIX cooTBeTCTBeHHO, 0,04 M, 0,02 M u 0,06 M. Bblunciure KOHCTaHTY paBHOBeCUs U
HayvaJ/lbHble KOHLIeHTpaLy UCXOHBIX BellleCTB.
11. B romorenHou cucreme A + B « 2C paBHOBecHbIe KOHLleHTpaLuu Bellects A, B 1 C paBHbI
cootBeTcTBeHHO 0,12 M, 0,12 M u 0,06 M. Bbiurc/iuTe KOHCTaHTY paBHOBeCHs M Hauda/lbHbIe
KOHL[eHTpaLuH BeljecTB A v B.
Kpurepuu oneHKH 001ue A1 yMeHHs peliaTh pacueTHbIE 33/[a4H [0 BCEM TeMaM
AUCLIUI/IMHBIL.
5 6a/u10B:
B/IaIEHUEM KY/bTYPOW MBIIIJIEHUS; CIIOCOOHOCTRIO K 0OOOIIEHHI0, aHamu3y, KPUTHUECKOMY
OCMBIC/IEHUI0, CHUCTeMaTH3al[iH, TOCTAaHOBKe Iesiell W BbIOOPY TyTel WUX [JOCTHXKEHHs, B
JIOTMUECKOM PaCcCY’KI€HUH U PellieHnH HeT OIIMOOK, 3a/jaua pellieHa paljioHabHbIM CII0COO0M.
4 6anna:
B JIOTUUECKOM pacCY)KI€HHWW M PeIIeHWH HeT CYI[eCTBEHHBIX OIIMOOK, HO 3aj/jaua pelleHa
HepaloHaIbHBIM CTI0OCOO0OM WM AOTYIIIeHO He Oosiee IBYX HECYIeCTBEHHBIX OIIHOOK.
3 bana:
B JIOTUYECKOM PacCy»K/IeHUH HeT CYIL[eCTBeHHBIX OIIMOOK, HO J0TyI[eHa CyIieCTBeHHast
2 6anna:
WUMEeIOTCsI CYIleCTBeHHbIe OIMOKU B JIOTUYECKOM PacCY>KJeHUU U B PeIIeHUH.
1 6amn:
OTCYTCTBHEe OTBeTa Ha 3a/laHue.

CamocrosTenbHas pabora
(JomaiHee 3afaHue)
811, ymp. 1-7
812, ymp. 1-8
813, ymp. 1-10
811, ymp. 1-8

(I)OH/] TeCTOBbIX 3aaaﬂm‘/i AJIA TEKYIero KOHTpoJisi 3HAHHUMH 10 TeMe:

Bbibepume 00uH npaguibHbIX 6APUAHM:

CraH/apTHBIM COCTOSIHHEM BelleCTBa SAABJ/ISIeTCA:

pacTBOpeHHOe BellleCTBO C KoHLeHTpauuye 1 mosis/ 1 npu 0° C u 1 aTm.
yucroe BelecTso 1pu 0°C v 1 at™

pacTBOPeHHOe BelljeCTBO C KOHLIeHTpalyel 1 MoJib/ KT Tpu

25°Cu 1 atm

+uucToe BellecTBo Ipy 25 ° Cu 1 atm

Pa3HocTh CcyMM SHTa/bnHMii 00pa3oBaHUs NMPOAYKTOB PpeakKIUd M CYMM SHTa/JIbIUA
0o0pa3oBaHUsI HMCXOJHBIX BeIeCTB C YYeTOM CTeXHOMeTPHYeCKHX K03((uIieHTOB B
yPaBHeHMU XMMHUeCKO! peakLiiy NPHU p = const, Ha3bIBaeTCA:

BHYTPEHHel SHepruen CUCTeMbl
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SHTa/IbIMeN pa3/ioXKeHus BelllecTBa
+Ter/IoBbIM 3(PheKTOM XUMMHUUeCKON peakiun
M3MeHeHUeM SHTa/IbITUU XUMAUYeCKOU peakiuu

CucreMa Ha3bIBaeTCHa roOMOreHHOM, eC/Iu:

BCe BeIIlecTBa HaXO/ATCS B OJJUHAKOBOM arperaTHOM COCTOSIHUH;

BCe BeII[eCTBa HaXOASTCS B PAa3/IMUHBIX arPeraTHbIX COCTOSTHUSX;

OHAa COCTOMT M3 YaCTHI]| Pa3/INUHBIX BEIL[eCTB, Pa3/IMUHOTO

arperaTHOTO COCTOSTHUSI, PABHOMEDHO PACIpe/ie/IeHHbIX OTHOCUTETBHO IPYT JPYTa;

+0Ha OIHOPO/IHA BO BCEX CBOMX TOYKAX 10 XUMHUUECKOMY COCTaBY U CBOMCTBAM U He COJIEPKUT
TpaHUIIbI pa3/esa

J1s1 KaKuXx nmporeccoB n3MeHeHHe 3Heprun ['n66ca 0yer orpunarenbHo npu 260 K u
HOPMa/IbHOM aTMoc(epHOM JaB/IeHHHU

TasiHUA JibJa

II/IaBJIeHUS JKeJle3a

+KpUCTa/I/IM3aLIUU BOJbI

KUITeHYsI BOZbI

3aBHCHMOCTBb CKOPOCTH XMMHYECKOH PeaKIu 0T KOHLIEHTPALMU Pearupywiyx BelecTs
yCTaHaB/IMBAeT:

+3aKOH JIeMCTBYIOLMX Macc /1J1si TOMOTe€HHBIX peakLvii

ripaBusio Baut- ['odda

3aKOH pa30apieHuss OcTBanbga

ypaBHeHHe ['n66ca

N3MmeHeHMe KOHLIEHTPALUM Pearupyrouiyx BelecTB B eJMHUI]Y BpeMeHHU B eAUHHULle
o0’beMa MJ/TH YHC/I0 3/IeMeHTapPHbBIX aKTOB B3aMMO/IEHCTBHS B eJUHUIY BPeMEHH B eJHHHULIE
o0beMa Ha3bIBAETCS:

MOPSIZIKOM peakLyy

+CKOpPOCTBIO peaKLiiu

MeXaHU3MOM peaKLIUU

SHepruen peakiuu

CKOpOCTh KaKMX XUMHYECKHX pPeaKliii YBe/IMYMBAeTCA C POCTOM TeMIepaTyphbl:
JFOOBIX

HUKaKUX

9K30TepMUYECKUX

+3HA0TEPMUUECKUX

YBe/iMueHHe CKOPOCTH XMMHYECKOH PpeakIdd TMNpH TMOBBIIIEHWH TeMIepaTyphl
00BACHACTCA:

YMEHBIIIEHHEM UHC/la CTOIKHOBEHUHM MEX/y MOJIEKY/IaMH1

yBeJIMUeHHEeM MOTeHIMabHON SHEePTUH MOJIEKY/T

+yBe/IMUeHUEM UKC/Ia aKTUBHBIX MOJIEKY/T

YMEHbIIIeHWeM SHepryuy akTHBALUN

Ec1u gaB/ieHre B peakKI[MOHHOM cHCTeMe MOHM3HUTD B 2 pa3a, ckopocthb peaknuu 2NO + O
- 2NOg:

YMEHBIIUTCSA B 2 pa3a

YBeJIMUUTCA B 4 pasa

+yMeHbIIUTCA B 8 pa3s
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YBeJIMUUTCA B 2 pasa

MaremMaTH4eCKUM BbIpa)kKeHHeM 3aKO0Ha /IefiCTBYIOIUX MacC

ans peakyuu CO2(r ) + 4Hy(r) = CHy( 1) + 2H2 O(r ) AiBIsieTcA:
v =k C(CO2) - 4C(H2)

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

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

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

CKOpOCTh XUMHYeCKOH peaKIMH SB/IS1eTCSA BbICOKOH, eC/IN:
SHeprusi akTUBaL[MK BbICOKast

SHeprus akTuBaluu pasHa 0

+3Heprusi akTUBaL[u1 HU3Kasi

SHeprus akTUBaLUM CpeHss

IIpu yBenimuenuu Temmnepatypsl Ha 40 °C ckopocThb peakiuu Bo3pociia B 81 pas,
TeMInepaTypHbIii K03 QHuLeHT CKOPOCTH peaKiii paBeH:

2

4

+3

5

Ha ckonbKo rpafycoB c/iefjyeT MOBBICHTH TeMIlepaTypy ra3o00pa3Hoil cMecH /it
yBe/IMUeHHUs1 CKOPOCTH peakijud B 16 pa3 TemnepaTrypHbii Ko3(unueHT paBeH 2:
20°C

30°C

+40°C

50°C

Ckopoctb npsimou peakiuu H> (r ) + In(r ) = 2HI ( r ) npu noBbIlIeHNH /JaB/ieHHs B 5 pa3
BO3pacTeT:

B 5 pa3s

+B 25 pas

B 10 pa3

B 125 pa3

Ecnu paB/ieHne cucTeMbl YBeJIMUUTCA B 2 pa3a, TO CKOPOCTh XUMUYeCKoi peakijuu 2Al
(xp ) + 3Cl2( r) = 2AICI3( Kp ) U3MeHHTCS:

B 2 pa3a

+B 8 pa3

B 16 pa3

B 32 pasa

Ckopoctb npsimo peakiiuu CO: (r ) + C(rpadur ) = 2CO(r ) npu NoBbIlLIeHUN AaBJ/IEHUS
B 4 pa3a Bo3pacrer:

B 4 pasa

B 8 pa3

+B 16 pa3

B 32 pasa

Bbibepume 00uH npasu/ibHbIll 6apuaHm omeema u Hajxcmume KHONKy «/lanee»
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MaremaTHyecKUM BbIpa)keHHeM 3aK0Ha JieficTBYyIX Macc /s peaknuu C (rpadwur ) +
2N2 O (r) = CO2(r) + 2N2( r ) AB/AsIeTCA :

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

v=kC(C)-C (N20)’

+v =k C (N20)%;

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

Ec/u npy noBeIlIeHUH TeMiiepaTrypbl Ha 30° CKOPpOCTb peakiMu yBe/IMuu/iach B 27 pas,
TeMIepaTypHbId K03(PHUIHEeHT CKOPOCTH PeaKI[i¥ PaBeH:

8

2

4

+3

Ecim TemnepatypHblil Ko3(¢uneHT CKOPOCTH peakijuH paBeH 2, a TeMreparypa
BO3poc/ia Ha 20°, TO BO CKOJIbKO pa3 CKOPOCTh peaKliud Bo3pacTeT?

+4

8

16

32

Ec/i 00beM 3aKpBITOH CHCTEMbI, B KOTOPO# YCTaHOBW/IOCh XUMUUYecKoe paBHoBecue 2S0»
(r)+02(r) o 2S03 (r ), yMEHbIIMTD:

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

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

CKOPOCTb TIPSIMOU PeakLiy CTaHeT MeHbIIle CKOPOCTH 00paTHOM peakiuu;

paBHOBeCHe He CMEeCTUTCS

K cMmeleHHI0 XUMHYECKOT'0 PaBHOBeCHs pPeaKIui

4HCI (r) + O2( 1) » 2 Cl2(T1) + 2 H20 (r) B/1I€eBO B 3aKpbITOH CHUCTeMe NpHUBeJeT :
nobaBrieHre KUCI0poZa

+mo06aBsieHre Xyiopa

BBe/leHHe KaTau3aTopa

TIOHVKEHUE JIaBJIeHUs]

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

Kp =[CO2 ]/[CaCO3]

+Kp = 1/[CO2]

Kp =[Ca0]/ [CaCO3]

KoHcTaHTa XUMH4YeCKOro paBHOBeCHs MOKa3bIBaeT:

+COOTHOILIEHHE MOJISIPHBIX KOHLIEHTPaL1il MPOJYKTOB peakliMi U UCXOHbIX BellleCTB B
COCTOSTHUM XMMHUYeCKOI'0 paBHOBECHS;

BO CKOJIBKO Pa3 MOJISIpHbIe KOHLIEHTPALX UCXO/IHBIX BeIeCTB O0JIbIile KOHI|eHTPAL[U
MIPOJYKTOB PeakLny;

COOTHOIIIEHHE CKOPOCTel TPsSIMOi U 0OpaTHOM peakIiuii;

COOTHOILIEHUe SHepruii aKTUBALUY TIPSMOM U 0OpaTHOM peakiuii

B BhIpa)KeHHE KOHCTAaHThI PABHOBECHS PeaKI{u He BXO/JAT KOHIeHTPau1
B3aUMO/|eCTBYIOLIIUX:
ra3000pa3HbIX BellecTB
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JKUJIKWX BelleCTB
+ TBep/bIX BellleCTB
PacTBOPEHHBIX BeILeCTB

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

CMECTUTCSI B CTOPOHY KOHEUHBIX TTPOJYKTOB

+CMECTUTCS B CTOPOHY MCXO/JHBIX BeILleCTB

W3MEHUTCSI TUHEeHWHO

Taoauna 5
MeToanKa nNpoBeieHHsI KOHTPOJISA
[TapameTpbl METOUKH 3HayeHue rapameTpa
IIpenen nanTEILHOCTHA BCETO KOHTPOJIS 15 MuHyT
[TocnenoBaTeIbHOCTL BEIOOpPA BOITPOCOB CnyuaiiHas
IIpenyiaraemMoe KOIMUeCTBO BOITPOCOB 5

Kputepuu oLieHKH:

-5 0a/UI0B BBICTAB/SETCS CTYHEHTY, KOTODPbIM ITPaBU/IBHO BBITIOJHSIET 5 TECTOBBIX
3a/IaHui;

- 4 6a/1a BLICTAB/ISIETCS CTY/IEHTY, €C/IM TTPABUILHO PeIleHO 4 TeCTOBbIX 3a/laHMSI.

- 3 6aJ1a BBICTAB/ISIETCS CTY/IEHTY, eC/TH MPABUILHO PeIeHO 3 TeCTOBBIX 3aJaHMUsI

- 2 faJ/1a BLICTAB/ISIETCS CTY/IEHTY, €C/TH MPABUILHO PEIIeHO 2 TECTOBBIX 3a/JaHMSI

- 1 6as1 BBICTAB/ISIETCS CTYIEHTY, eCJ/Id TIPaBU/IbHO pelieHo 1 TecToBoe 3ajjaHue

Tema 1.6. «BelecTBa U MX CBOMCTBa»

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

KouTposnipyemble  3HaHMA:  KlacCH(UKALUsi ~ HeOpraHWYeCKUX  COeJUHEeHUH,
OT/IMUUTE/TbHBIE 0COOEHHOCTH BEIIeCTB Pa3HbIX K/IaCCOB, CITOCOOBI TOTyUeHUsT BELECTB Pa3HbIX
KJ1aCCOB;

YyMeHHUsA: CTPOUTh (OpPMYJibl BelleCcTB pa3HbIX K/IaCCOB T0 Ha3BaHUsIM, Ha3bIBaTh
Bell]eCTBa pPa3HbIX KJACCOB IO TpUBeJEeHHOM ¢opMyse, COCTaB/SATh ypaBHeHHUs peakLWi, C
MOMOILIbI0 KOTOPBIX MOXXHO TOJYYUTh TO WM WHOE BelleCTBO, BBISIB/ISATb M yCTaHAB/IUBaTh
reHeTUUeCKYyH0 CBSI3b MeXXY K/aCcCaMU OpraHMueCKUX U HeOpraHn4yeCKUX CoeJuHeHU.

Bompocs! 15 onpoca

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

2. OKcuppl, MX K1accupuKaLysl.

3. I'ugpokcuibl (OCHOBaHUS, KUCIOPOACOeprKalliie KUCI0ThI, aM(pOoTepHbIe TUAPOKCU/IbI).
4. Kucnotsl, ux Knaccudukanusi.

5. OcHOBaHUs, UX KacCUpUKaLUs.

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

7. Metannel. Ilonoxenue metannoB B Ileproguueckoii cucreme i 0COOEHHOCTH CTPOEHHS WX
aTtoMoB. IIpocTele BeljecTBa — MeTa/ulbl: CTPOEHHE KPUCTA/UIOB U MeTa/yIndecKass XUMUUYecKast
CBS3b.

8. OO6ume @Qusnueckue CBOWCTBA MeTa//IOB W WX BOCCTAHOBUTE/IbHbIE CBOMCTBa:
B3aMMO/IEMCTBHE C HeMeTa//laMM (KHAC/IOPOZOM, rajaoreHaMd, Cepou, a30TOM, BOJOPOJOM),
BOZIOM, KWC/IOTaMH, pacTBOpaMW COJield, OpraHMYeCKUMM BellleCTBaMK  (CIMpTaMHy,
rajioreHajKaHamu, )eHO/I0M, KUC/I0TaMK), CO 1je/I0YaMU.
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9. OKcuabl U TUPOKCUABI METa//IOB. 3aBUCMMOCTb CBOWMCTB 3THUX COEJWUHEHUU OT CTerneHeu
OKHCJIeHHsI MeTaJlIoB.

10. 3HaueHue MeTa//IOB B IIPUPOJe U KU3HU OPraHU3MOB.

11. Koppo3usi metamwioB. IloHsiTe KOppo3uu. XuUMHUecKas KOpPpO3Hus. JJIeKTPOXHMHYEeCKas
Koppo3usi. Crioco0bl 3aI{UThl META/JIOB OT KOPPO3UH.

12. O6uume cnocoObl TOMyYeHHs1 MeTa/uIoB. MeTa/uibl B Tipupojie. MeTa/ulyprusi U ee BUJbI:
MUpO-, TUJPO- U 371eKTPOMETa//lyprus. OJeKTPOAM3 pacIulaBOB U PacTBOPOB COeWHEHUU
METaJUIOB U ero MpakTHUecKoe 3HaueHue.

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

14. bnaropo/iHbie ra3bl. DJIEKTPOHHOE CTPOEHHE aTOMOB 0J/IarOPO/IHBIX I'a30B U 0COOEHHOCTU UX
XUMHUYEeCKUX U (hr3UUeCKruX CBOUMCTB.
15. HemeTasnnbl — pocThle BelljecTBa. ATOMHOe Y MOJIEKY/IIPHOE UX CTpOeHHe. AJIJIOTPOIHS.

16. Xwumunueckue CBOMCTBA HemeTa/ioB. OKHCIUTe/bHbIE CBOMCTBA: B3aWMOJEMCTBHUE C
MeTa/l/laMHM, BOZIOPOJIOM, MeHee 3J/IeKTPOOTpUllaTe/lbHbIMA HeMeTa/UlaMd, HEeKOTOPbIMHU
CJTI0)KHBIMH BeITleCTBAMH.

17. BoccTaHoBUTe/IbHbIE CBOMCTBA HEMETA/IZIOB B peaklUsx C (hTOpoM, KUCTIOPOAOM, CII0XKHBIMU
Bell[eCTBAMU-OKUC/IUTE/ISIMU (a30THOM M CepHOM KUC/IOTaMH U ZIp.).

Kpurtepuu onieHKH 001j1e /I/Is1 yCTHOTO OTBeTa

OueHka «5»:

* OTBET MOJIHbIN U MPaBU/IbHBIA HA OCHOBAaHUU M3YyUeHHBIX TeOpUH;

* MaTepuas U3/0KeH B Orpe/ie/IeHHOM JIOTMUeCKOo# Moc/eloBaTe/IbHOCTU, TUTepaTyPHbIM
SI3BIKOM;

* OTBET CAMOCTOSITE/IbHBIM.

Onenka «4»:

* OTBET MO/HbIN U MPaBU/IbHBIA Ha OCHOBAHUM W3YYeHHbBIX TEOPUIL;

* MaTepua/ M3/I0)KEH B OMpejle/IeHHOM JIOTHYecKOM II0C/ie/[oBaTe/TlbHOCTH, TIPU 3TOM
JIOTyIIIeHbl /IBe-TPHU HECYI|eCTBeHHbIe OLIMOKH, HCIpaBleHHble T0 TpeOOBaHMIO
YUUTes.

Onenka «3»:

* OTBET TIOJTHbIM, HO TIPHU 3TOM JOMYyIlleHa CyI[eCTBeHHasi OlMOKa WM OTBET HerOJIHBIMH,

HeCBSI3HBIH.
OneHka «2»:

* MIPU OTBeTe OOHApY)KEHO HEMOHWMaHMWEe YJall[dMCSI OCHOBHOT'O COZIEp>KaHUsl yuyeOHOro
MaTepHaja WIH JOMYIIeHbl CYIeCTBeHHble OIMOKH, KOTOpbIe YUallukics He MOXKeT
WCTIPaBUTD TIPU HaBOZSAIIUX BOMPOCAX YUUTEJIS.

Onenka «1»:
* OTCYTCTBHE OTBeTa.

CamocrosTennbHas pabora
(JomaiHee 3afaHue)
817, ymp. 1-8

®oH/| TECTOBBIX 3aJJaHUH [I/Isl TEKYLIero KOHTPO/isA 3HAHUH 110 TeMe:
Bbibepume o0uH npasu/ibHbIX 6APUAHM:

B cxeme npeBpaiieHui
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FeC1; naon X1 02,20 X2

BelleCTBOM «X2» sIB/IAeTCA
FeO

+Fe(OH)3

Fe(OH)>

FeCls

TonbKO Npu TemMnepaType C BOA0U pearupyer:
KaJIii

HaTpuu

+Xeje3o

Me/lb

Kucnopop He pearupyetr HU C OJHUM U3 ABYX BellleCTB:
docdop u xeneszo

+HEOH U IJIaThHa

CepoBOIOPOJ, U YIIepO[

cepa U BoZopof,

Hurpar amoMuHus B pacTBOpe B3aUMO/|eHCTBYeT C:

NaClI

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

Cepeodpo u3 pactBopa AgNO3 BbITeCHsIET BCeé MeTa/UIbl, yKa3aHHbIE B PAAY:
+Al Zn Cr

K Fe Zn

Zn Fe Pt

Na Cr Zn

OcHOBHBIE CBOHCTBA 0C/1a0€BalOT B PAAY I'H/POKCH/I0B:
LiK Cs

Al Mg Na

+Ca Mg Be

B Be Al

Jns ocymecrBienus npespamenuii SOz — H>SO4 - K>SO4 Heo0x0aMM0 HCII0/1H30BaTh:
H>O KHSOq4

H>0O NaSOq4

+H,0O KOH

H, KOH

X 10pu/| aTIIOMHHNS B PacCTBOpPe B3aUMO/IeHCTBYeT C
K>S04

MgSO4

HNOs3

+Ca(OH)2
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XumMuyeckon peaknuu Mexjay ruapoxkcujoMm meau (II) m pacTrBopom cepHOM KHC/IOTBI
COOTBEeTCTBYeT COKpallleHHOe HOHHOe YpaBHeHHe

20H- + H+ = H20

20H- + H2504 = 2H20 + S042-

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

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

Oxcup cepnl (IV) siBisieTcs
OCHOBHBIM

+KUCTOTHBIM

am(oTepHbIM
Heco/1eo0pa3yoyM

K amdoTepHBIM 0KCH/aM 0THOCHTCS
CrOs3

SOs3

CO2

+Cr203

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

Mg

+Ba

Zn

C Bojoii He pearupyet
MarHum

+0epunii

Oapwii

CTPOHLIMM

Xnopup xxemne3a (II) odpa3yercs: B pe3y/ibTaTe peakijuu
Fe + Cly-.

+Fe + HC1 -

Fe,O3 + HC1 .

FeO + Cl2 -

HenocpeacTBeHHO APYT C APYroM He B3aUMO/IeHCTBYIOT
+KUCJIOPO/] U XJIOP

BOZIOPO/|, U XJIOP

BOZIOPO/, Y KMCJIOPO/]

XJIOp YU MeTaH

Mejb He B3aUMO/IeHICTBYeT C
pa3baBnenHoit HNO3
KOHLIeHTprpoBaHHOM HNO3
+pasbasnienHoit HC1
KOHLIeHTprpoBaHHOM H2S04

Peaknuu pa30aB/ieHHOI a30THOM KHC/I0TBI C Me/IbH) COOTBETCTBYeT cxeMa
+Cu + HNO3 — Cu(NO3)2 + NO + H,O
Cu + HNO3 —» Cu(NOs3)2 + H2
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Cu + HNOs3 - CuO + NO; + H,O
Cu + HNO3 - CuO + NH4NOs3 + H>O

B cxeme npeBpaineHui

Na;CO3 —+x— CaCO3—+y— Ca (HCO:3)2
BykBamu «X» u «Y» 0003HaueHbI BellecTBa
+X — Ca0; ¥ — HCI

X —Ca(OH)2; ¥ — NaCI

X —HNO3; ¥ - CO2u H20

X —HNO3; ¥ —C02uH20

Tabmua 6
MeTtoauKa npoBefeHHsI KOHTPOJIsA
[TapameTpbl MeTOAUKHU 3HaueHue rapameTpa
[Ipefen aUTEILHOCTH BCErO KOHTPOJIS 15 MuHyT
ITocyieoBaTeIbHOCTL BEIOOPA BOIPOCOB CrnyuaitHas
[IpepiaraeMoe KOJIMUeCTBO BOIIPOCOB 5

Kpurepumu orjeHku:

- 5 0a//I0B BBLICTAB/SETCS CTY/E€HTY, KOTOPBIA TMPABWILHO BBIMOMHSET 5 TeCTOBBIX
3a/laHUl;

- 4 6as1a BBICTAB/ISIETCS CTYIEHTY, eC/IM TIPaBU/IbHO peleHo 4 TeCTOBBIX 3a/laHusl.

- 3 6as1a BBICTAB/ISIETCS CTYAEHTY, eCJ/IU MPABU/IBHO PellleHO 3 TeCTOBBIX 3a/IaHMUsI

Pa3pen 2. Oprannyeckas xumusi. Oprannyeckue coeUHEHH»
Tema 2.1 IIpeameT opraHu4ecKOM XUMHH

KonTpommpyembie KoMnoHeHTsbI: 31; 32 ; Bi; Bz, JIPo 4, JIPo 5, JIPo 7, JIPo 9, JIPo 12
KouTposupyemble 3HaHUA: pOJib XMMHWKM B €CTECTBO3HAHWM, ee CBsi3b C JAPYTUMHU
eCTeCTBEeHHbIMM HayKaMH, 3HAUeHHe B >KU3HH COBPEMEHHOTO OOIIecTBa, TIOHATHE O MpeMeTe
OpraHUYeCcKON XUMHH, YTJIePOAHBIN CKesieT, (DyHKIIMOHAIbHASK TPYIIa, TOMOJIOTHS, CTPYKTypHast
Y TIPOCTPAHCTBEHHAst U30MepHsi, 0COOEHHOCTH OPraHUYeCKUX BeIleCTB, 3HAUeHHe OpraHUuYeCKUX
BeII[eCTB;

yMeHHsI: OCYIIIeCTB/IAITb CAMOCTOSATeNbHBIA TMOMCK XUMHUUeCKoW WH(OpMaIuu C
WCTIO/Tb30BAaHMEM DAa3/IMYHbIX WMCTOYHUKOB (CIPAaBOUHBIX, HAYYHBIX W HAyYHO-TIOMYJISIPHBIX
W3/laHUM, KOMITbIOTepHBIX 0a3 [JaHHBIX, peCypcoB VHTepHeTa); MCIOJb30BaTh KOMIIbIOTEPHbIE
TeXHOJIOTUH AJisi 00pabOTKM W TiepelauM XMMHUYeCKOW WH(OpMAaI[UH, U ee TIpe/CTaBeHHs B
pa3MuHbIX (hOpMax; -OmnpeeNisiTh: U30MepPhbl U TOMOJIOTH

Bonpocs! g5 onpoca

1. aiiTe omnpesiesieHre TIOHSATUsL «OpraHuuecKasi XUMUSI»

2. OOBsSICHUTE STUMOJIOTHIO CJIOBA «BUTA/M3M» U OXapaKTepu3yiiTe 0003HaUaeMyI0 UM CHUCTEMY
B3IJI1JOB B XUMUU.

3. Kakue HayuHbIe JOCTKEeHHs CII0COOCTBOBA/M KPYIIIeHHIO BUTanu3Ma? KTo ux aBTopsI?

4. PacckakuTe 0 KpyroBopore yriepoza B IIpUpo/e.

5. Kakvie 0co6eHHOCTH OT/IMYAIOT OpPraHuYecKHe BelecTBa OT HeOPraHWYeCKrX?

6. Ha3oBuTe u3BecTHble BaM OpraHWUeCKHe BeEIlleCTBa, BXOJALME B COCTaB a) MPOJYKTOB M
MaTeprasoB, UCII0/b3yeMbIX B ObITY, B MeJULIMHE, B POMBIIIZIEHHOCTH, 0) MUIEBBIX TPOJYKTOB
Wi 6UOJIOTUYeCKH aKTUBHBIX BellleCTB.

7. JaunTe onpeseneHre MOHATUNA «BaJIGHTHOCTb» U «CTeMeHb OKUC/IeHUs». B yeM UX CXO[CTBO U
otinuve? ViMeeT /i UKC/IeHHOE 3HaueHue BaJleHTHOCTU U CTelleHW OKUCJIeHHUs 3HaK?
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8. [laWiTe ormipefiesieHNe TOHSTUM: «HA30MEpUS», «U30MEpP», «TOMOJIOT», «TOMOJIOTMUecKas
pasHOCTb»
9. Kakue mpoiiecchl Ha3bIBalOT OMOOPTraHUUYeCKUMU?

KpuTepuu o1jeHKH YCTHOI'0 0OTBeTa

OueHka «5»:

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

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

* OTBET CAMOCTOSATE/IbHBIN.

Onenka «4»:

* OTBET IOJIHbIN U NPaBU/IbHBIM HA OCHOBAaHWU M3YyUYeHHBIX TeOpUH;

* Marepuas W3/0KEH B OIpeJe/ieHHOW JIOTUYeCKOW I10C/Ie[j0BaTe/IbHOCTH, TPU 3TOM
JIOTyIIeHbl  IBe-TPHU HeCYI|eCTBeHHbIe OIIMOKH, UCIpaB/leHHble TI0 TpeOOBaHUIO
yUuTess.

OneHka «3»:

* OTBeT TIOJIHbIM, HO TIPH 3TOM JOMYyIlleHa Cyl[eCTBeHHasi OlIMOKa WM OTBET HerOJIHBIH,

HEeCBSI3HBIN.
OrneHKa «2»:

* MIPY OTBeTe OOHApY)KeHO HENOHMMaHHWEe YJallliMCS OCHOBHOTO COZiep>KaHUsl yuyeOHOro
MaTepHuaja WIH JAOMYIIeHbl CYIIeCTBeHHblE OMIMOKU, KOTOPble YYall[UCs He MOJKeT
WCIPaBUTH MPH HABOZSIIUX BOMPOCAX YUUTEJISI.

OneHka «1»:
* OTCYTCTBHME OTBeTa.

CamocrosTeibHass pabora
(JomaiHee 3a/jaHKe)

§1, ynp.1-7

(I)OH/] TeCTOBbIX 3aaaﬂm‘/i AJIA TEKYIero KOHTpoJisg 3HAHHUMH 0 TeMe:

BbiGepume 00uH npasu/ibHbIX 6APUAHN:
Kro BBe1 noHsiTHe «OpraHuyeckKas XuMus»?
®. Besniep
A.M. byrtnepos
+4. bepuenuyc
K. Illopnemmep

N3BecTHBIX HEOPraHMYeCKMX M OpPraHUYeCcKHX BelleCTB HaCUYUTHIBAETCS
COOTBETCTBEHHO

1 TBIC. U 5 THIC.

20 TeiCc U1 1 MJTH.

10 ThIC. 11 100 ThIC.

+100 ThIC M1 18 MIH

OpraHHuYeCcKHM SBJ/ISIeTCHA BelecTBo, GopMy/ia KOTOpPOro:
H>COs3

+CH3Br

K>COs3
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CO2

OpraHnuecKuM CoeJAMHEHHEM HeMOJIEKY/JIAPHOr0 CTPOeHHUs SBJISIeTCS BelecTBO,
¢opmya koToporo:

CH3OH

CH4

CH3COONa

CH3Cl

KTo BBe/1 NOHATHE «OpraHUYecKye BelecTBa»?
O.N. MenpeneeB

A.M. bytnepos

+4. bepuenuyc

FO. JInbux

SfiB/ieHHe CylIeCTBOBAHUS HECKOJ/ILKUX BelleCTB 0JJUHAKOBOI'0 COCTaBa, C OAHOMN U
TOH JKe MOJIEKY/IIPHOM MacCoH, HO C Pa3HbIM CTPOeHHEM MOJIeKYJI — ITO:
aM(bOTepHOCTb

TOMOJIOTUS

+u3zomepus

aJIJIOTPOIIUS

Bemectea CH3 —CH3 u u CH3 —CH; —CH3 AaBAAOTCSA:
“3oMepamMu

+roMosioraMu

a/UIOTPOINHBIMU BUOM3MEHEHHUSIMU

pafviKasaMu

Kakue u3 NpUBEAEHHDbIX HU)XE BELeCTB ABJ/IACTCA U30ME€POM COeJHHEHUA CH3—(
CHy); ~CH3?

+CH3 —~CH(CH3)- C(CHs); ~CHs

CH;s —C(CHs), —-CHs

CH3 —~CH(CH3)— CH(CH3)- CH3

CH;3 —C(CHa)s —CHs

Buj n3omepun, XapakTepHbIii /s 0yTeHa -2 1 HeCBOWCTBeHHbIH OyTeHy -1:
M30Mepusi YT/IepOJHOTO CKesleTa

OTTHUeCKast

+reoMeTpuueckas

TI0/I0KeHUsT IBOWHOM CBSI3U

I'omos10rnuecKum psijoM Ha3bIBaeTCA:

COBOKYITHOCTB Bell|eCTB, COZlepyKalljiX OAUHAKOBOe YHUC/I0 aTOMOB yI/Iepo/a;

PS7i BelleCTB, UMEIOLMX OJUHAKOBbBIM COCTaB, HO Pa3/IMUHOe XMMUYeCKOe CTPOeHHUe;
+psi/] BeLeCTB, CXOJHBIX [0 XMMUUECKOMY CTPOEHUIO U CBOKMCTBAM, COCTaB KOTOPBIX
OT/IMYaeTCs Ha OJHY WU HeCKoJIbKO rpyrr CHa-;

COBOKYIIHOCTH BellleCTB, COCTaB KOTOPBIX OT/INYAeTCsl Ha OZHY WIX HECKOJIbKO TPYIII
CH»-;

YKaxuTe nporecc, Np1 KOTOPOM M3 HeOPraHM4YeCKHX BellleCTB M0/1y4YarTcs
opraHuueckKue:
rOpeHue /ipeBeCHHbI

46



TUIIeBapeHye

JibIXaHue
+doTocuHTe3
Taoauna 7
MeToanKa nNpoBeieHHsI KOHTPOJISA

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

Kputepuu oLieHKH:

-5 0a/UTI0B BBICTAB/SETCS CTYAEHTY, KOTOPbIM ITPaBU/IBHO BBITIOJHSIET 5 TECTOBBIX
3a/IaHu1;

- 4 6a/1a BBICTAB/ISIETCS CTY/IEHTY, €C/IM TTPABUIBLHO PeIleHOo 4 TeCTOBbIX 3a/laHMS.

- 3 6aJ1a BBICTAB/ISIETCS CTYZIEHTY, eC/TM MPABUIBLHO PeIIeHO 3 TeCTOBBIX 3ajaHMUsI

Tema 2.2 Teopusi CTPOeHUS OPraHUYECKHX COeJUHEHHH

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

KoHTposiupyemble 3HaHHMA: TeOpHsl CTPOEHUsS OpPraHUUeCKUX U HeOopraHUueCKUx
coevHeHUI (BK/IOUas CTepPeOXWMHIO), TIOHATHS: YIJIePOAHbINA CKeneT, (YHKIMOHAIbHAsI
rpyr1ira, TOMOJIOTUSI, CTPYKTYPHasi ¥ TIPOCTPAHCTBEHHAs U30Mepusl,

yMeHHsI: -OIpe/ie/IsiTh: BaJIeHTHOCTb U CTeleHb OKUCJ/IEHUSI XUMHUUeCKHUX 3/1eMEeHTOB,
TIPOCTPAHCTBEHHOE CTPOEHHe MOJIeKyJ, XapaKTep B3alMMHOI0 BJ/IMsSHHS aTOMOB B MOJIEKY/aX,
OCYILIeCTBJISITb  CAMOCTOSITE/IbHBIM MMOMCK XWUMWYECKOW WH(OpPMalMu C HCI0J/Ib30BaHHEM
pa3/IMUHbIX UCTOYHUKOB  (CIpPABOUHBIX, HAyUHbIX W HAYYHO-TIOMY/SIPHBIX — W3/JaHUM,
KOMIIBIOTEPHBIX 0a3 ZJaHHBIX, pecypcoB MIHTepHeTa); UCI0/Ib30BaTh KOMITbIOTEPHBIE TEXHOIOTUN
s 00pabOTKM M Tiepeflaud XUMMUECKOW WH(OPMAaldd W ee TIPeJCTaB/eHUss B Pa3/IMUYHbIX
(hopmax, coCTaB/ATb CTPYKTYPHbIE JOPMYJ/IbI K30MEPOB ¥ TOMOJIOTOB.

Bompocs! s onpoca

1. ChopmynupyiiTe ToHsATHE «MOJEKY/IspHas popmysiar»

2. CpopmynupyiTe NOHATHE «XUMUYECKOE CTPOEHUE»

3. ChopmynupyiiTe MoHsITUE «CTPYKTypHasi hopMysia»

4. CchopmynupyiiTe U 00bCHUTE TepBOe TOJ0XKeHHe TeOpUU XUMHUeCKOTO CTPOeHHUs
opraHnueckux Beilects A.M. Byrneposa. [InCbMeHHO NPOWIIFOCTPUPYHTE €ro NpUMepaMH.

5. CchopmynupyiiTe U 00bCHUTE BTOPOe T0JIO)KEHWE TEeOPUM XUMUUYECKOTO CTPOeHHs
opraHnueckux Beects A.M. Byrieposa. [IncbMeHHO MPOWITIOCTPUPYITE ero NprMepaMH.

6. Cchopmynupyiite U 00OBSICHUTE TpeThe TMOJOKeHHEe TeOpUU XUMHUYeCKOTO CTPOeHUs!
oprannueckux Beilects A.M. Byrneposa. [IMCbMeHHO NPOWIIFOCTPUPYHTE €ro NpUMepaMH.

7. 3ammcaTtb 371eKTPOHHO-Tpadrueckyro (oOpMyny aromMa yrjiepoja B OCHOBHOM U
BO30Y)K/IEHHOM COCTOSTHUSI

8. UTto Has3bIBalOT XxMMHUeCKOM CBA3bt0? Kakasi cBs3b Ha3biBaeTcsl T- CBA3bi0?  Kakas
CBSI3b Ha3bIBAeTCS O — CBA3BIO?

9. Kakue Turibl rubpru3aliiu 3/1eKTPOHHBIX OpOUTasielt aToMa yryiepo/ia Bel 3HaeTe?

10. Kakue BajleHTHble COCTOSIHUS aToMa yrjepoja BaM Wu3BeCTHbI? [IncbMeHHO

TIPOW/IIFOCTPUPYUTE UX MPUMEPaMHU.
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11. Yemy paBHBI yI/Ibl MKy OCSMHU YIJIEPOJHOIO aroMa JIJist:
sp® —TUOpPUIHBIX OpOUTaIel;

sp? —THOpPUAHBIX OpOUTael;

Sp —TMOPUAHBIX OpOHTasel;

OOBsiCHUTe IaHHbIE C TOUKHU 3PeHUsI TeOPUH TMOpUI3alivu.

Kpurepuu onieHKH 001jue /1/Is1 yCTHOT'O OTBeTa

Onenka «5»:

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

* MaTepyasl U3JI0O>KeH B OTpeZie/IeHHOM JIOTHUeCKO# 1oc/iejoBaTeTbHOCTU, TUTePaTyPHbIM
SI3BIKOM,;

* OTBET CaMOCTOSITE/IbHBIM.

OueHka «4»:

* OTBET MOJIHbIN U MPaBU/IbHBINM HA OCHOBAaHUU M3YyUeHHBIX TeOpUH;

* MaTepua/s M3/I0)KEH B OMpe/e/IeHHOW JIOTMYeCKOW TI0C/ieJOBaTe/TlbHOCTU, TPU 3TOM
JIOTyIIleHbl [IBe-TPHU HeCYIeCTBeHHble OLIMOKK, WCIpaBieHHble 10 TpeboBaHUIO
YUUTeISI.

OrneHKa «3»:

* OTBET TOJIHbIM, HO TIPU 3TOM JOIYyIlleHa CyI[eCTBeHHasi OITMOKAa WM OTBET HEMOJIHBIH,

HeCBSI3HBIH.
OueHka «2»:

* 1Ipy OTBeTe OOHApY)KeHO HEeMOHWMaHWEe YYall[dMCsi OCHOBHOTO COZiep>KaHUsl yueOHOro
MaTepvajia WIH JOMNYIIeHbl CYIIeCTBEeHHble OIIMOKH, KOTOpbIe YUalluiCs He MOXKET
WCIIPaBUTh MPU HABOJSAIIUX BOMPOCAX YUUTEIS.

OneHka «1»:
* OTCYTCTBHE OTBeTa.

CamocrosTeibHast pabora
(JomaiHee 3a/jaHKe)

§2, ynp.1-7
§3, ynp.1-4
3af,aHuA /ISl CaMOIIPOBEPKU
[anbl popMyibL:
a) CH4
6) CH3-CH3
B) CH»= CH>»

I ) CH3-CH2-CH»-CH3

k) CH,=CH-CH=CH>

3) CH,=C=CH-CH3

1) CH,=CH-CH>-CH3

K) CH,=CH-CH3

1) BeibepriTe TOMOJIOTH BeIIeCTBY B).

2) HanuiuvTe v30Mephl BeIleCTBY [1).

3) Mosneky/ibl KaKUX BellleCTB COJepKaT TOMbKO CUTMa-CBsI3U?
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4) YKaKuTe BelllecTBa, COfiepyKalliyie aTOMbI yIiepo/ia B COCTOSIHUY SP-TMOpH/U3aL{iH.

@DoH/| TeCTOBbIX 3a/laHUM /I TeKYI[ero KOHTPOJIsl 3HAaHUH 10 TeMe:

Bbibepume 00uH NpaswibHbIX 8APUAHM:

OpraHuueckasi XUMUsI H3y4YaeT COeJJUHEHHs, B COCTAaB KOTOPHIX 00A3aTe/IbHO
BXO/JUT 3/IeMEHT:

KHCIOpPO[

asor

tyryiepoa

ocdop

DaKTOM, AOKA3bIBAOLUIUM OTCYTCTBHE MPHHIUIMHA/IBHON Pa3sHHULbI MEXAY BellleCTBaMH
PaCcTUTE/ILHOTO M )KUBOTHOTO MPOMCX0)XK/AeHUS, ABJ/ISIeTCHA:

OKHCJIeHWe caxapa [0 MypaBbUHOW KUC/IOThI

pacTBOpeHUe NMOBAPEHHOM COJIM B BOJEe

BbI/IeJIeHHe TeTl/la IPH CKUTaHUH OeH31Ha

+T10T/I011eHre PaCTeHUsIMM YTJIeKHC/IOT0 ra3a U3 Bo3yxa

IlpuopuTeT CHHTe3a YKCyCHOM KHC/IO0TbI M3 HeOpraHuuyeckux BeiectB B 1845 ropy
NPUHAJA/IeKUT HEMELIKOMY XUMHKY:

P.boiimo

[ NansToHYy

XK.IIpycry

+I".Konb6e

B koHie 18 Beka ObL/1 BIepBbIe BbIe/IEH W HMCC/I€JOBAH MPOJAYKT XKU3HEAeATeTbHOCTH
JKUBBIX OPraHU3MOB:

1[aBejieBasi KMC/I0Ta;

+MoueBast KUC/IOTa;

JTUMOHHAas KUCJIOTa;

s10/I0UHas KHUC/I0Ta.

IIpuHaj/IeXHOCTh K OPraHUYecKUM BelljeCTBaM 4acTO0 MO)XXHO YCTAaHOBHUTh:
+T10 BbIZIEJIEHUIO YTIEKUC/IOT0 Tra3a Mpu ropeHrr

T0 BbINaZIEHHI0 0CaZiKa MpY B3aUMO/ECTBUU C BOJOU

T0 LIBETY

T10 arperaTHOMY COCTOSIHUIO

B 1824 ropy maBeieBy10 KMC/JI0TY CHHTe3HPOBaJI yYeHbIH:
+@. Beep;

. ®paHKeH;

O. Menpernees;

K. IIeesne

K npoayxijuy poMbIlIIeHHOCTH OPraHMYecKoro CHHTe3a He OTHOCSTCA:
T71aCTMacCOBbIe U3/e/us;

+TKaH! U3 UCKYCCTBEHHbIX U CUHTETUUECKHX BOJIOKOH;

MUHepasbHble yao0peHus;

MeJIMLIMHCKHE Tpernaparsl

OCHOBHbIE T0JI0KEHHs] TeOPHMU XHMMHYECKOr0 CTPOeHHs OPraHHYeCcKHUX BellecTB ObLIH
chopMy/THpOBaHbI:
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B 1869 ropy
+B 1861 rogy
B 1828 rogy
B 1911 rogy

Ha MoMeHT co03/jaHisl TeOpHMHM XMMHYECKOr0 CTPOeHUSI OPraHMYeCKUX COeJHHeHUH
OTCYTCTBOBAJIO:

yueHHe O BaJleHTHOCTH

TripeZicTaB/ieHKe O 1iereodpa3HOM COeJMHEHUH aTOMOB YT/Iepofa

pasrpaHUUeHKe TIOHATHH «aTOM» M «MOJIEKY/Ia»

+TIOHsATHE 00 3/IEKTPOHHOM CTPOEHUM aTOMOB 3/IEMEHTOB

YeTpIpexBa/IeHTHOCTH aToMa yrJiepoja B 1858 rogy o6ocHoBan XM-MHK:
3. duiep;

H. 3unuH;

C. JleGenes;

+A. Kekyne

IIo bytiepoBy, coeAliHeHHe aTOMOB B MOJIeKy/JlaX OpPraHUYeCKUX BelleCTB H
orpe/ie/IeHHOM TMO0C/Ie/]0BaTe/IbHOCTH MPOUCXOAUT B COOTBETCTBUH C HX:

OTHOCUTE/IbHOM aTOMHOI Maccoi

+Ba/IEHTHOCTBIO

aTOMHBIM paZinyCoOM

371eKTPOOTPULIAaTETbHOCTBIO

Teopusi XHMHUYECKOT0 CTPOEHHsI OPraHUYeCKHUX COeJHHeHUH ObLiIa co3JaHa:
M.B.JIoMOHOCOBBIM

O.N.MenpeneeBbiM

+A.M.bytnepoBsiM

A.bepuennycom

CTpykTypHBbIe (hopMy/ibl NOKA3bIBAOT
+T10C/1e/10BaTe/IbHOCTb COeIMHEHUsI aTOMOB B MOJIeKYy/lax;
KOJIMYEeCTBO aTOMOB YIJ/IepOZia U MOJIEKYIIe;

KOJINUeCTBO aTOMOB B MOJIEKYJI€;

pacrioio)keHvie aTOMOB B ITPOCTPaHCTBe.

B KakoM psjly COe[HHeHUI HaXOAATCS TO/IbKO OPraHMYecKue BelecTBa:
C2Hs, C4Hs, H,O

CH3COOQOH, CO,, CH3:COH

+CoH>, C3Hg, CH4

CeHsNOy, CH,Cl,, NH3

YeMm 0T/IMYAKOTCA APYT OT APyra roMoJ/IOru:
YKCJIOM aTOMOB YIJIepo/a;

+roMoJ/ioruueckor pasHoctero CH2;
KOJIMYeCTBEHHBIM U KaUeCTBEHHBIM COCTaBOM;
XUMHUYECKON CTPYKTYPOU.

Haub6o/b1mas MaccoBas /107151 yI/1epoja B COe{UHeHHIH:
+CsHs
CsHsCl
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CsHsOH
CsHsCOOH

CBoiicTBa BeleCcTB 3aBUCAT He TOJILKO OT COCTaBa, HO U OT
YCJIOBUM MOJTyUeHHUs BellleCTBa

+TI0psi/IKa CBSI3U aTOMOB B COeJJUHEHUH

BaJIEHTHOCTH XUMHUYECKUX 37IeMEHTOB

arperaTHOTO COCTOSTHUSI BelllecTBa

CBoliCTBO, NIpHCyiee 00/IbIIMHCTBY OPTaHUYECKHUX BellleCTB:
BBICOKHME TeMTiepaTyphbl KUTIeHHsI U T/1aB/IeHS;

BBICOKAsi 3/IeEKTPOIIPOBO/IHOCTE;

+TOpIHOYeCTb,

OoJibIIIast IJIOTHOCTb.

BaneHTHOCTH yrjiepojad B MeTdHe paBHaA:

SIB/ieHHe CylIeCTBOBAaHMA HECKO/IbKHX BellleCTB 0/JUHAKOBOr0 COCTaBa, C 0/{HOM U TOil ke
MOJIEKY/ISIPHOIM MaccoH, HO C Pa3HbIM CTPOEHHEM MOJIeKYJI — 3TO:

am{(OTepHOCTE;

TOMOJIOTHsi;

+13omepus;

ayIOTPONUU

JnuHa opuHapHo# cBsi3u (C-C) paBHa:
+0,154 um

0,120 am

0,134 um

0,180 uam

Ba/IeHTHBIH yro/1 MeXAy rHOpUAHBIMU OPOUTAIAMH B COCTOSIHUY SP3-rubpuu3anuu:

120°
+109928
180°
154°
Tabmuna 8
MetouKa NpoBe/ieHHs KOHTPOJIA
[TapameTpbl METOAUKHU 3HaueHue rapameTpa
[Ipefen AUTEILHOCTY BCErO0 KOHTPOJIS 15 MuHyT
[TocnenoBaTeIbHOCTH BEIOOpPA BOITPOCOB CnyuaiiHas
[TpesnaraeMoe KOJIM4eCTBO BOIIPOCOB 5

Kpurepuu olieHKu:

-5 0a/UTIOB BBICTAB/SIETCS CTYAEHTY, KOTODPbIM TPAaBUIBHO BBITIOJMHSIET 5 TECTOBBIX
3a/laHUl;

- 4 6aJ/1a BBICTABJISIETCS CTY/IEHTY, eC/IM TPABWILHO PeIieHO 4 TeCTOBbIX 3a/laHuSI.

- 3 6as1a BHICTaB/ISIETCS CTY/I€HTY, eC/IU MPABU/ILHO PellleHO 3 TeCTOBbIX 3aJjaHUs
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CamocrosTenbHas pabora
(JomaiHee 3a/jaHKe)
3apaHus /19 CaMONPOBEPKH

1. Kakoe Ko/iMuecTBO BelecTBa cocTaB/sieT 92 r stanosa CQH50H?

2. Onpefienute Maccy TJIOKO3bI, cofiepskaiieit 0,6 Mo/ib aTOMHOTO yryiepoja.

3. OnpefieniTe MacCoOBYIO [J0JIF0 KUC/IOpoAa (B %) B METU/IOBOM CIIMPTE, COCTaB KOTOPOTO
BbIpakeH opmysori CH30H.

4. Kakoili o0beM Boziopozia (H.y.) MOKET TPUCOeJUHUTh CMeCh ra3oB Maccou 15,4 T, KoTopas
cofiepXuT 3TuseH (w= 54,5%), mponuieH (0 = 27,3%) u OytuneH (o = 18,2%).

5. [IpupoHbIii Ta3 OJHOTO M3 MeCTOPOXKAeHUM coepXUT MeTaH (® = 92%), 3TaH (0 = 3%),
nporad (® = 1,6%), 6yran (o0 = 0,4%), a30T (0 = 2%) u Apyrue rassl (0 = 1%). Onpegenure
MacCy OpraHuuecKux BelllecTB, BXOJAMX B cocTaB 20 71 (H.y.) NpUpPOJHOTO rasa.

6. Ilpu cropanuu ajnkaHa maccoi 3,6 T obpa3syercst okcuz, yriepoga (IV) o6bemom 5,6 11 (H.y).
[TnoTHOCTB ankKaHa Mo BOZAOPOAY paBHa 36. Y CTaHOBUTE MOJIEKY/ISPHYIO (POPMYJ/Ty ajlKaHa.

7. BeiBeCcTH MOJIEKY/ISIPHYIO (JOPMYITy BelllecTBa, ecyii oHO cofepxut C (o = 39,97%), H (o =
6,73%),

O (@ =53,3%) 1 300 M1 napoB 3TOro BewlecTBa (H.y.) UMeIOT Maccy, paBHyt 2,41 .

8. AHanM3 cMecu MeTaHa W aljeTW/IeHa ToKa3asl, uTo ofliljee cofep)kaHue yryiepofia B CMeCH I0
Macce paBHO 88, 46%. Ornpegienure coctaB cMecy B % 110 Macce.

9. Ilpu cropanuu 14,6 r X70pCo/iepsKalllero OpraHuueckoro BelrectBa ObuIo rosyueHo 13,44 1
CO2 u 3,6 r H2O. Becb x/10p, COAep>KaBILIMICS B HaBeCKe, BIBOe MeHbIlIeld, YeM UCXOZHas,

nepeBesieH B AgCl maccoii 14,3 r. [110THOCTb IO BOJOPOAY MCC/IeyeMOro X/I0pOPraHUuYecKoro
BelllecTBa paBHa 74. OnpezieiiTe MOJEKY/ISIPHYIO (OPMyJy 3TOTO BellleCTBa.

10. Kakoii 06BeM XJI0pPOBOZOPOJa MOXXET IIpopeardpoBatb € 15 I cMmecu, cocrosimedl u3
TPYMeTU/IaMKHa, MPOIIaMUHa U MeTU/I3TU/IaMUHA?

11. TIpu oxucneHur OAHOATOMHOrO crivpra m = 11,2 r KMC/IOpPOAOM BO3/yXa B MPUCYTCTBUU
Karaiu3aropa rnpu 500°C obpa3oBanachk KUC/I0Ta, Ha HeUTpa/iu3aluio KOTOpOU rnoTpeboBanioch
59,4 mn 20% pacteopa KOH (w =1,18 r/mn). KakoBa mosekysnsipHas Gopmy/a HCXOJHOTO
criipra?

12. Kakyro maccy 6pomHO#1 Bofibl cMaccoBoi fjone 6poma 1,6% MoskeT 006ecL{BeTUTh MPONUIeH
o6wvemom 1,12 71 (H.y.)?

13. Kakoii ob6bem Bo3gyxa motpebyercs s oxwranus 30 1 anetwsieHa CoH2(H.y.),

cozeprkawero 5% Heroprouux npumecer? CogeprkaHue KMC/IOPOZA B BO3/lyXe CUATaTb PaBHBIM
20% 1o o6Bemy.

14. Ckonbko 71 Bojopoja (H.y.) BBIJEJWUTCS TPU KaTaJlUTHUYECKOM [eTWpupoBaHuu 49 r
METW/ILIUK/IOTeKCaHa B TOMYOJ, ecjiii oObeMHasi [o/s BbiXo/la TMpoJyKTa paBHa 75% oT
TeopeThyeCcKy BO3MOXKHOI0?

15. Ilpu cropanun 13,44 1 (H.y.) CMecu MOHOOKCHJA YIJepoJa, MeTaHa M aleTu/eHa
obpasoBanock 17,99 1 CO2 (H.y.) u 9 r HPO. CKO/IBKO /IUTPOB Ka)KAOTO ra3a COZEp>KUTCS B

cMecu?

KpuTtepuu oLieHKH YMEHHSI peliaTh pacyeTHbIe 3aauu:

5 6a/u10B:
UCIOJ/Ib3yeT 3HAHWS OCHOBHBIX 3aKOHOB XWMWU Il DeIleHus 3ajay, BJaJileHueM
KYy/IbTYypOU MBIIJIEHHsT; CMOCOOHOCTBI0 K 00O0OIEeHWI0, aHa/lu3y, KPUTUUECKOMY
OCMBIC/IEHHIO, CUCTEMaTU3aL[|H, TIOCTAaHOBKE Lieiell U BBIOOPY TyTel MX JOCTWKEeHUs], B
JIOTUUECKOM pACCY)K[IEHWUM W pelleHUHd HeT OIIMOOK, 3ajlaua pellleHa paljiOHaIbHBIM
Croco6om.

4 6anna:
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B JIOTUUECKOM paCCY)KI€HUM U PeIlleHUH HeT CYIIeCTBeHHBIX OIIMOOK, HO 3ajjaua pelleHa
Hepal[MoHaIbHBIM CTI0COO0M WM ZOMYIIIEHO He OoJiee IBYX HECYIIeCTBEHHBIX OIIHOOK.

3 oasa:

B JIOTUYECKOM PaCCY)KJE€HHM HET CYIIIeCTBEHHBIX OLIMOOK, HO JOMYyI[eHa CYIIleCTBeHHasl
oibKa B MaTeMaTHUYeCKHX pacyeTax.

2 bas1a:

HMEIOTCS CyIT[eCTBeHHbIE OIIMOKHU B JIOTHUECKOM PaCCY>KAEHUU U B PEIeHHH .

1 oamm:

OTCYTCTBHE OTBeTa Ha 3aJjaHHe.

Tema 2. 3. «Knaccupukanusa 1 HOMeHK/IaTypa OpraHuuecKHuX BemiecTB»

KoHnTpo/mmpyemsbie KomnoHeHThlI: 31; 32 ; Bi; B, IPo 4, JIPo 5, IPo 7, JIPo 9, JIPo 12
KoHTpoimpyemble 3HaHUA: KlacCUGUKAlUMsi W  HOMEHK/JaTypa OpraHU4ecKux
CcoeIMHEeHWH,
yMeHHUs: -Ha3blBaTh: W3yUYeHHbIe BeI[eCTBA I0 «TPUBUA/ILHOW» WM MeXIYHapOJAHON
HOMEeHK/IaTypaM;

-0rpeaesdaTh: IIPUHAA/IEXKHOCTD BeIleCTB K Pa3HBIM K/ldCCaM OPraHU4YeCKuXx COE,E[I/IHEHI/IIZ.

Bonpocs! j15 onpoca

1. [laiiTe ompeziesieHue:

-aJIKaHOB,

-aJIKEHOB,

-aJIKWHOB,

-apeHoB,

-CIIMPTOB,

-a/IbJIeTU/I0B,

-KeTOHOB,

- KapOOHOBBIX KUCJIOT,

-TPOCTHIX U CJIOXKHBIX 3(HPOB,

- aMHHOB,

-aMHUHOKMCJIOT,

-reTepOLMKIMUYeCKUX COeJUHEeHUM.

2. Hanuuue Kakoi (pyHKIMOHA/ILHOW TPYNIbI UM KPAaTHOW CBSI3U /11 HUX XapaKTepHO?
KakoBa nx obmasi hopmysia?

3. IIpuBeauTe romonoruueckre pszbl U3 10 npejcraBuTesiel Kaxaoro kKiaacca. Hazosure
COeJIJMHEeHUsI TI0 PaLiMOHabHON U MeXXyHapOJAHOW HOMeHK/IaTypaM.

4. [1n4 BewecTBa, (popmysa koroporo CH3 — CHz — CHz — CH2 — CH20H, cocTaBbTe
CTPYKTYpHbIe (pOpMyJibl OIHOTO TOMOJIOTa U OAHOT0 M3oMepa. Ha3oBuTe Bce BelljeCTBa.

5. CocraBbTe CTPYKTYPHYIO (popMyny 3-MeTu/rneHTeHa-1.

6. [Iepeunciure BUAbI U30MepUH, XapaKTepHbIe AJIs:

-aJIKaHOB

-aJIKEHOB,

-aJIKWHOB.

- CIIMPTOB

- anb/IeTU/I0B U KeTOHOB

- KapOOHOBBIX KUCJIOT

TumnoBble ynpakHeHHUs 110 pa3/einy

1. HanmumTe CTpyKTypHbIe (POPMYJIbI U JaliTe Ha3BaHHUe 0 CHCTeMaTHUueCKOW HOMeHK/IaType:
JUTPeTOyTUIIUMeTU/IMeTaH
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2. Hamumure CTpPyKTypHble (DOpPMyJibl C/IeAYHOLIUX YIJeBOJOPOZOB M JaiiTe Ha3BaHUE IO

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

3. Hanummmre cTpykTypHBIe (DOpMY/bl U JjaiiTe Ha3BaHKe M0 CUCTeMaTUYecKold HOMeHK/aType:

AUSTUIA30NPUNTUIMETaH

4. HanuimTte CTPYKTYpHbIe (hOpMyJibl U JlaliTe Ha3BaHUe 10 CUCTeMaTUuecKold HOMeHK/aType:
JUMeTUISTUIMeTaH

5. Hanmuure CTpyKTypHble ¢OpPMYy/bl CleyIOLUX YIJIeBOJOPOJOB M JaiiTe Ha3BaHHe II0

palLMoHaIbHOM HOMeHK/IaType: 2,4-1uMeTn/1, 3-U30IIpONU/IreKCaHTaH

6. Hanuimumre cTpykTypHbIe (DOpMY/bl U [jaiiTe Ha3BaHKe M0 CUCTeMaTU4YecKol HOMeHK/aType:

MeTW/IAUH30IPONUIMeTaH

KonTtposibHas padora mo Teme:
«CTpoeHue 1 KimacCUbHUKAIs OPraHUYeCKUX COeIMHEHHI».

I BapuaHT.

1. HamuiuTe cTpyKTYypHbIe (pOpMYJibl K30MepOB remnTaHa (8) ¥ Ha30BUTe UX.
2. Hanuimre CTpyKTypHbIe (hOPMY/IbI BEIlleCTB 10 UX Ha3BaHUSIM:

a) 2,4 — IWUMeTHU/THOHAH;

0)2- MeTun - 4 ITU/ITENITaH;

B) 2- STU/ITEKCaH.

3. HasoBuTe 1o cucTeMaTUuecKold HOMEHK/aType BellecTBa, ()OpMyJibl KOTOPBIX
TIpUBe/IeHbI HIKE.

a) (HzC)2 — CH — CH2 - CH»- CH — (CH3)2
6) H3C —CH-CH = C - CH3
&
4. CTpoeHHe aToOMa yrjepo/a: BTOpoe BaJleHTHOe COCTOsIHUE Yriepo/a.
5. Haiinute MoneKynsipHyt0 popMyJly yrjieBo0po/a, MaccoBasi 10Jist

yryiepoia B KoTopoM cocrasisieT 81,8%, OTHOCHTe/IbHAs TIJIOTHOCTh
BelllecTBa I10 a3oTy pasHa 1,57.

II BapuaHT.

1. HanummTe CTpyKTypHbIe (hOPMYJibl U30MePOB OKarlaHa U Ha30BUTE HUX.
2.HanuimTte CTpyKTypHbIe ()OPMY/Ibl BELLIeCTB 10 UX Ha3BaHUSIM:

a) 2,2,3 — TpUMeTHU/TeKCaH;

6)3 — MeTu1 — S53TU/IJeKaH;

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

a)H3C—C|=C| — CH3

CH; CH3

CHs;

6) H3C-CH-CH»-CHs

CH3z
4. CTpoeHHe aTOMa yrjiepo/ia: TepBoe BaJleHTHOe COCTOSIHWE YTTIepoa.

5. Haiigute Moneky/nspHyr0 (opMmyny YrieBoAOpo/a, MaccoBasi [0 BOJOpoJa B
KOTOpOM cocTaBisieT 15,79%. OTHoCUTeNbHAas MJIOTHOCTh MapOB 3TOr0 BeLecTBa MO BO3AYXY
cocrasisieT 3,93.

Kpurepuu oLieHKH NMCbMEHHON KOHTPO/IbHOH PadoThI

OueHka «5»:
*OTBET IOJIHBIM U MPABWIbHBIN, BO3MOKHA HeCyIleCTBeHHasi OIrOKa.
OueHka «4»:
*OTBET HeTO/HbIN UM JIOTyI1[eHO He Oosiee IBYX HeCYIeCTBeHHBIX OIIMOOK.
OneHka «3»:
*paboTa BhITMOTHEHA He MeHee UeM HarloJIOBHUHY, AOIMYyIleHa O/[Ha CyIleCTBeHHast OIMOKa U
TIPY 9TOM /[BE-TPU HECYII|eCTBEHHBIE.
OneHka «2»:
*paboTa BBIMO/IHEHA MEHbIIIE YeM HATOJIOBUHY W/IM COJEP>KUT HECKO/ILKO CYIIIeCTBEHHBIX
OIIMOOK.
Onenka «1»:
*paboTa He BBITIOJTHEHA.

CamocrosTenbHas pabora
(JomaiHee 3afaHue)

§5, ynp.1-5
§6, ynp.1-2
§7, ynp.1-7

Knaccudukanus peakiuii B OpraHnueckoi XuMuu

KoHTpoiupyemble 3HaHMA: OCHOBHbIE TUIIbI Peakliiii B OpraHuueckon X1UMuy;
YMEeHHMsI: -ONpe/ie/isiTh: TUIIbl peakL1ii B OpraHn4eCcKor XUMUY;

Bonpocel /151 onipoca
Btk
1. Jononaute dpasy: «XuMuueckasi peakiiys, ypaBHeHre Kotopoilt CHz — CHz — CH>=CH +

H>
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SIBJISIETCS] peakLuey ...».
2. Hanuirre ypaBHeHHMe peakLMy OTLeIUIeHHs (3/TMMUHUPOBaHUs). YKaKUTe YCIOBUS ee
ocyltlecTB/ieHusi. Ha3oBUTe MCX0/jHBIE BelljeCTBa U MPOAYKThI PeaKIUH.
3. Hanuirre ypaBHeHUe peakLMy THIPUPOBaHUS 3TU/IEHA U YKa)KUTe yCJIOBUS ee
OCYIIleCTB/IEHUSI.
4. Harummre ypaBHeHHe peakLMU MO/TydYeHHs MeTH/IIpoIiaHa 13 OyrtaHa. [daiiTe
XapaKTepUCTUKY 3TOW peaki[iu M0 BCeM U3yUeHHbIM K/1acCU(UKALIMOHHBIM TIPU3HaKaM.
5. OnipeziesivTe TUIT pa3pbiBa CBSI3U B peaki[ysaxX (TOMOJIMTUUECKUM WK reTepOuTHUYeCKUi):
Br, —» 2Br
CH3COOH - CH3COO- + H*
CH3-CHBr-CH3 - ?CH3-CH"-CH3 + :Br-
6. OnpefienTe TUM Ka)k/I0M peakLMy B LielIOUKe TpeBpallleHnid, Ha30BUTE BCe BelleCTBa:
CH3-CHOH-CH3 - CH»>=CH-CH3 - CH3-CHBr-CHs - CHs- CHOH-CH3
Kpurepun onjeHKH ompoca
OueHka «5»:

* OTBET MOJIHbIN U MPaBU/IbHBINM HA OCHOBAaHUU M3YyUeHHBIX TeOpUH;

* MaTepuas U3/I0)KeH B Orpe/ie/IeHHOM JIOrMUeCKOo# MocieoBaTe/IbHOCTU, TUTepaTypPHbIM
SI3BIKOM;

* OTBET CAMOCTOSTeTbHBIMN.

OneHKa «4»:

* OTBET MO/HbIN U MPaBU/IbHBINA Ha OCHOBAaHUU W3YUeHHBIX TeOpUi;

* MaTepuaq W3/0KEH B Olpe/e/NeHHOW JIOTMYeCKOW I[0C/ie[j0BaTeIbHOCTH, TIPU 3TOM
JIOTyIIeHbl /IBe-TPHU HEeCYI|eCTBeHHbIe OIIMOKH, HCIpaB/JeHHble T0 TpebOBaHMIO
yUHrTess.

OueHka «3»:

* OTBET TIOJHbIM, HO TIPH 3TOM JOMYyIlleHa Cyl[eCTBeHHasi OlIMOKa WM OTBET HerOJIHBIH,

HECBSI3HbIM.
OneHka «2»:

* MIPU OTBeTe OOHApY)KEHO HENOHWMaHMWEe YyJall[UMCS OCHOBHOT'O COZIEp>KaHUsl yuyeOHOro
MaTepHWajia WIK JOMNYIIeHbl CYIeCTBeHHble OIMOKH, KOTOpbIe YUalluics He MOXKeT
WCTIPaBUTD TIPU HABOZSIIUX BOMPOCAX YUUTEJIS.

Onenka «1»:
* OTCYTCTBUE OTBeTa.

@OoHJ TECTOBBIX 3a/JaHUI /I/IfA TEKYIIEero KOHTPO,/Isi 3HAaHUH 10 TeMe:
Bbibepume 00uH NnpasuibHbIX 8APUAHM:

Kakue THIIBI peaKum‘fl HE€ XdpaKTepPHbI /i opraanecxoifl XUMHH:

3aMelLeHust
+coe[uHeHUsI
OTILeTJIeHUsI
TIpUCOeUHEeHHUS
M30MepHu3alu
ToJIMMepUu3aluu

Peaknjusi ;eruipoGpoOMHPOBaHNA OTHOCHTCS K PeaKI[HsM:
3aMeLeHUst

+OTIIer/IeH s

TIpUCOeJUHeHHsI

r30Mepu3aLu
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B3aumo/elicTBHe MeTaHa C XJI0POM OTHOCHTCH K peakIiMsAM:
+3aMeleHus

OTLLeT/IEHUS

MIpHUCOeTHEeHNA

H“30MepH3aluu

HarnummTe ZaHHYIO peakiyio U orpe/iesiuTe B Hell cyOCTpaT U peareHT.

Kakas yactuna HykieopuibHan?
H+

+OH-

K+

CHs.

AJ/IKeHBbI He MOT'YyT BCTYIIaTh B PeaKIiuM:
+3aMeljeHus

ropeHus

[10/IMMepHU3aLuu

TIpUcoeaHeHUs

B3aumopericTBHe MeTaHa C XJIOPOM — 3TO peaKI{Ms:
+rasioreHupoBaHuA

ryujpartanuu

TUPUPOBaHUA

JeruprupoBaHus

IIpoAyKTOM peakijyii THAPUPOBAHUSA 3TeHa (3TU/1eHa) AB/ISIeTCH:
OyTaH

+3TaH

TporiaH

3THUH (aL|eTU/IeH)

Peaknus Jierujparaiiy XapakTepHa J/id BelllecTBa, opMy/ia KOTOporo:
CsHe

+C,HsOH

CsHs

CH3COH

ITpoayKTOM peakuuu nporneHa ¢ 6poMoOBOAOPO/AOM SBJ/ISIETCS:
1-6pomriporax

+2-6pomriporiaH

1,2-mubpomripornan

1,2,3-TpubpomripornaH

dopmysia coeiMHEHHA, B KOTOPOM aToM Bo/Jjopoja ruApokcorpymnsi -OH Haubosee
MO/IBH)KEH::

+CH3COOH

CH>FCOOH

CH>BrCOOH

CH>CICOOH

Peakuyu ruipupoBaHusa COOTBETCTBYeT CXeMa:
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... tH>O - C;Hs0H
+...+H> - C3Hs

. C2H4+H2

. > CyH4+HO

HIZO4
JleBoii yacTu ypaBHenusi C3H70OH —— cooTBeTCTBYeT npaBasi 4acCThb:

+C3sHgtH20
3CO2+2H>0
CyH4+H>0
CO2+2H;0

ZHZ ciz
B cxeme npeBpaigenuit C;H2 — X — Y ¢opmy.ibl BemiecTB X 1 'Y COOTBETCTBEHHO:
CoHs 1 CoHsOH
CoHs u CoHse
+C2He u CH5Cl
C2oHs u CoH4Cl2

IIponaH BcTynaeT B peakijyio C BeliecTBoM, (hopMyJ/ia KOTOPOro:
+Br»
HBr
H>O
HCI

IIpumep peaknyu 3amMereHus :
+C2Hs + Cl2 - ...
CoH4+[O]+ HO —...

C2Hs +HCI —...
C>Hs + HO —...
Tabmna 9

MeTtoauka npoBeeHHsI KOHTPOJISAA
[TapameTpbl MeTOIUKH 3HayeHue rapameTpa
[Ipefen nUTEILHOCTH BCErO KOHTPOJIS 15 MUHYT
ITocyieoBaTeIbHOCTL BEIOOPA BOIPOCOB CnyuaiiHas
[IpepsiaraeMoe KOJIMUeCTBO BOIIPOCOB 5

Kpurepumu orjeHku:

-5 0a/UTIOB BBICTAB/SIETCS CTYAEHTY, KOTOPBIM TIPaBUBHO BBITIONHSIET 5 TeCTOBBIX
3a/laHUl;

- 4 6aJ/1a BBICTABJISIETCS CTY/IEHTY, eC/IU TIPABUILHO PellieHO 4 TeCTOBbIX 3aJlaHusI.

- 3 6as1a BBICTaB/ISIETCS CTY/IEHTY, eC/TU MPABUIbHO PellleHO 3 TeCTOBbIX 3aJjaHUs

Tema 2.4. IlpepenbHble yriieBoA0OpPOAbLI
KonTpo/mmpyemblie KoMnoHeHThI: Y ; Bz; Bs, JIPo 4, JIPo 5, JIPo 7, JIPo 9, JIPo 12

KouTposiupyemble 3HaHUA: oOrpefesieHUe, KaacCU(UKalMio, HOMEHK/IATypy, CBOMCTBa,
CTIoCco0bI TIOTyUeHUsI U PUMeHeHHe Tpefie/IbHbIX YTIeBOJ0PO/IOB,;

yMeHHusi: -00BSICHATh: PEaKIJMOHHOW CITOCOOHOCTH OpraHWYeCKUX COeJUHEHUN OT
CTPOEHUS] WX MOJIeKY/; BBIMOJHATh XWUMMWUECKHH SKCIepUMeHT TI0 pacro3HaBaHHUIO
B&KHEUILINX OPraHWYeCKHWX BeLeCTB, MOJIyYeHUK) KOHKDETHBIX BeIeCTB, OTHOCALUXCS K
M3y4eHHBIM K/laccaM Coe/IMHeHUl;
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Bonpocs! g15 onpoca

1. daiite oripefesieHre ankaHoB. KakoBa ux obijas popmysia?

2. llpuBegute romosorvueckui psig, u3 10 mnpexacraButened kKiaacca. HaszoBute
coeJJHEHUSI TI0 MeXX/1yHapOJHON HOMEeHKJ/IaType.

3. BcrioMHUTE OCHOBHBIE TIpaBU/ia HOMEHKJ/IATYPbI /11 aJIKAHOB.

4. Kakoi BU/l U30MepUM XapakTepeH i ankaHoB. Hamuiire ¢hopMysibl BceX U30MepOB
msg  coequHenus: Hi3C — CHo — CHx— CH» — CH»—CHs HazoButTe coenauHeHUs TI0
Me)KZyHapOJAHOW HOMEeHKJ/IaType.

5. TlepeunciuTe OCHOBHBIE CIIOCOOBI TIOJyueHHWsS ajKaHOB. Hamuinwrte ypaBHEHUs
XUMHUUYECKUX peakLUi.

6. I[lepeunciuTe OCHOBHbIe XMMHUYECKHWe CBOWCTBA ajKaHOB. HamuinuTe ypaBHeHUs
XUMHUYECKUX peakLii.

7. Pacckakute 0 MpUMeHeHUU alKaHOB.

KpuTepuu oLieHKH 001jie /I/Is1 yCTHOTO OTBETa
OrneHKa «5»:

* OTBET MO/HbIN U MPaBU/IbHBIA Ha OCHOBAaHUU W3YUeHHBIX TeOpUi;

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

* OTBET CaMOCTOSTEe/IbHBIH.

OueHka «4»:

* OTBET MOJIHbIN U MPaBU/IbHBIA HA OCHOBAaHUU M3YyUeHHBIX TeOpUH;

* MaTepuas W3/I0KeH B Orlpe/ie/ieHHOW JIOTMYecKol T0c/iefjoBaTe/TlbHOCTH, TIPU 3TOM
JIOTyIIleHbl [IBe-TPHU HeCYI[eCTBeHHble OLIMOKK, UCIpaBieHHble 10 TpeboBaHUIO
YUUTeISI.

OneHKa «3»:

* OTBET TOJIHbIM, HO TIPU 3TOM JOIYyIlleHa CYyI[eCTBeHHas OlIMOKAa WM OTBET HEMOJIHBIMH,

HeCBSI3HBIN.
OneHka «2»:

* 1Ipy OTBeTe OOHApY)KeHO HENOHWMaHWEe YYall[UMCsi OCHOBHOTO COZiep>KaHUsl yueOHOro
MaTepyana WIA [JOMYyIeHbl CylleCTBeHHbIe OIMMOKM, KOTOpble yJallluiics He MOXKeT
WCIPaBUTh MPU HABOJSAIIUX BOMPOCAX YUUTEIS.

Onenka «1»:
* OTCYTCTBHE OTBeTa.

IIpakTHueckas padora
KauecTBeHHbIN aHaM3 OpPraHUYeCKUX COeAMHEHUH

L[e]lb: OCBOMUTHL KAUeCTBEHHBIN aHA/IN3 OpraHU4YeCKux COE,E[I/IHEHI/Iﬁ

[TpounTaiiTe UHCTPYKIIMIO MO BHITIOJIHEHUIO OrbiTa (CTp. 283 )
Bcnomaure ripaBuna Th mipu paboTe ¢ XUIKOCTSIMU.
BbInosiHUTE OMNBITHI

Cpaenaiite BbIBOZ,

Odopmurte oTyeT B :abopaToOpHOM TeTpau

CopeprxaHue oTyera:
TIOPSIZIKOBBIN HOMep MPaKTHUeCKOW paboThl, ee Ha3BaHUE,
11eJ1b pPabOoThI;
3ajlaHue;
KpaTKoe TeopeTUUYeCKoe BBefleHHe K laHHO pabore;
Ha3BaHUe OMbITOB;
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otopmsieHMe pe3ybTaTOB OIBITOB B COOTBETCTBHH C NPEbsBISIEMBIMHI TPeOOBaHUSIMH.

3aluTa TpakTUUeckoil paboThl OCYIIeCTB/IsSETCS Ha 3aHATUH, CJefylolleM TIocjiie ee
BbINO/HeHus1. [Ipu 3amure 00ydYaroLMiACS [O/DKEH TPeICTaBUTh OTYeT, COCTABJIEHHBIA 10
T1Ipe/IJI0O’KeHHO! BbILlIe CXeMe, [TOSICHUTD BCe NpHUBeJieHHbIe PacyueThl U BbIBO/bI.

Kpurepuu onjeHKa NpakTHYeCKOH padoThl

5 6anoB:

paboTa BBITIOJTHEHA TIOJTHOCTBIO W TIPaBU/IBHO, C/ie/laHbl TIPaBU/IbHbIE HAOJTFOZIEHNST U BBIBOJIBI;
9KCITIEPUMEHT OCYIIIeCTBJIEH T0 TUIaHY C yYeTOM TeXHWKH 0e30TacHOCTU W TpaBU paboThI C
BellleCTBaMU U 000py/I0BaHKEM;

TIPOSIBJ/IEHBI OPTraHW3aLIMOHHO-TPYAOBBIE YMeHUs (TIOA[eP)KUBAIOTCS YUCTOTa pabouero mMecta u
TIOPSIZIOK Ha CTOJIe, 5KOHOMHO UCIO/b3YIOTCS PeaKTHBBI).

4 6anna:

paboTa BBITIOJIHEHA MPaBU/IbHO, C/le/IaHbl TTPABU/IbHBIE HAOJIIO/IEHHUS] U BBIBO/bI, HO TPH 3TOM
9KCIIEPUMEHT TIPOBEJIeH He TMOJIHOCThI0 WM JOMYIeHbl HeCyIleCTBeHHbIe OIUOKU B paboTe C
BellleCTBaMH U 000pyI0BaHHEM

3 bana:

paboTa BBITIOZIHEHA TMPAaBUJIbHO He MeHee UeM HArloJIOBUHY W/IM JIOMyleHa CyIleCTBeHHast
omrbKa B X0fie SKCIIePUMEHTa, B 00bsCHeHHH, B 0(hOpMJIEHHMH pabOThI, B COOJIIOI€EHUN MPaBU/I
TeXHUKHM 0e301acHOCTH TIpy paboTe C BellleCTBaMU M 000pYy/0BaHHEM, KOTOpasi UCIIPABJISIETCS
110 TpeOOBaHUIO YUUTEJIS.

2 banna:

JonyleHbl e (M Gosiee) CylleCTBeHHbIe OLIMOKKA B XOZie SKCIEepUMEeHTa, B OObSICHEHWH, B
odpopmieHnr paboThI, B COOJIIOJeHWM TIpaBW/I TEXHUKHA 0e30MacHOCTH mpu pabore ¢
BeIL[eCTBaMH U 000py/J0BaHUEM, KOTOPbIE yUaII[UICs He MOXKET UCTIPAaBUTh JiaXKe 0 TpeOOBaHUIO
YUUTEIS.

1 6amn:

paboTa He BBIMOJIHEHA, Y YUalllerocsi OTCYTCTBYIOT SKCIIePUMEHTaIbHbIe YMeHHUSI.

@OoHJ TECTOBBIX 3a/JaHUI I/IfA TEKYIIEero KOHTPO,/Isi 3HAaHHWH 10 TeMe:
BbiGepume 00uH npasu/ibHbIX 6APUAHN:

IlepBbIii IpeACTaBUTEIb PSA/la ATKAHOB Ha3bIBAETCS:
OyTaH;

TIpOTIaH;

OKTaH;

+MeTaH.

O6mas ¢opmy/ia a/IKaHOB:
CnHon;
+CnHon+2;
CnHon;
CnH..

.
ATOMBI yrjiepojia B a/IKaHaX HaXOAATCS B COCTOSTHUM:
Sp-TuOpUAN3aInY;
pp-TUOpUV3aIvY;
+sp3-rubpuan3aLu;
B HErMOPUHOM COCTOSTHUU.
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BasieHTHBIM yros1 B a/IKaHax paBeH:
+109°28";

180°;

90°;

270°.

MoJiexky/ia MeTaHa UMeeT CTPOeHue:
OKTas/pHuyecKoe;

IIJIOCKOCTHOE;

+TeTpasApuuecKoe;

reKkcaroHajbHOe.

Kaxapiii mnocieAyllMid NpejCTaBUTe/ b TOMOJIOTHYECKOr0 Ppsija OpraHu4YecKux
coeJMHEeHU! OT/IMYAeTCA OT Mpe/bIAYIero Ha roMoJIOrHYecKyH pa3HOCTh, PaBHYIO:

CH;

CHs;

CH4;

+CHo.

YTo0bI aTh Ha3BaHHUE PA/IUKAJTy, He00X0JUMO 3aMeHUTH -aH B Ha3BaHUH a/IKaHa Ha:
-UH;

+-UI,

-eH;

-JTeH.

Kakue u3 npuBe/ieHHbIX BelleCTB — H30MepbI?
1) CH3—(CH2)5—CH3;

2) CH3—-CH(CH3s)- C(CH3)>—CHs;

3) CH3—C(CH3)>—CHz3;

4) CH3-CH(CH3)- CH(CH3)—CHs.

+1u2;

lué4;

2u4;

3ud.

Bemjecteo CH3—CH(CH3)- CH(CH3)-CH3 Ha3bIBaeTcs:
2,3,4-TpUMETHJIOKTaH;

H-TeKCaH;

+2,3-1MMeTU0yTaH;

3,4-MeTU/IIeHTaH.

BewecrBo 2,2-uMeTH/INIPONAH M0-APYrOMY MOXXHO Ha3BaTh:
OKTaH;

+TeTpaMeTU/IMeTaH;

2-MeTWJITIPOTIaH;

TIeHTaH.

CeabMol npeACTaBUTe/Ib Psi/la A/IKAHOB Ha3bIBAeTCsA:
OKTaH;

HOHaH;

JleKaH;

+renTaH.
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Yro0nI HA3BaTh paBBETBHEHHbIﬁ yrjieBojgopoj, CHadd/id Hy>KHO:

+BBIOPATh CAMYIO JIJTMHHYIO 1IeTIOUKY aTOMOB YTJIEPO/Ia;
yKa3aTh Ha3BaHUs PaJiUKaJioOB;

yKa3aTrb MPUHAZJIEKHOCTh K K/IaCCY BeIeCTB;

yKa3aTb pacIioyioKeHue paIuKasioB.

Bemecrsa CH3;—CH3 u CH3;—~CH>—CHj3 aBasiioTcs:
H“30Mepamuy;

+TrOMOJIOTaMU;

a/VIOTPOTTHBIMU BU/IOM3MEHEHUSIMU;

pajvKanaMu.

®dopmyJia MeHTaHa:
CsHio;

CoHoo;

+CsHio;

CioH2o.

®opmyia C:Hs cooTBeTcTBYeT:
+pajyvKany 3TUIY;

JleKaHy;

OKTaHy;

OyTtany.

B3aumo/jeilicTBHe MeTaHa C XJIOPOM — 3TO peaKijusa:
Pa3/I0KeHUs;

COeIMHEHNS;

oOMeHa;

+3amelrieHus.

I'a3000pa3Hbie aJIKaHbI — 3TO:
CH4, C4H1o, C10H22;

+C3Hg, C2He, CaHio;

CsH14, CsH12, CsHio;

C7His, CsHia, C1oHoo.

Peaxkuusi 2CH3I + 2Na = 2Nal + C2Hg HocuT ums:
H.H.3unHuHa;

A.M.bytneposa;

+111.A.Bropua;

O..Menpeneesa.

dopmy/ia TeTpax/ioOpMeTaHa:
+CCly;

CHCl;3;

CHzClz;

CH3Cl.

3  npuBefeHHBIX  HW)Ke  peakipuil  Bbl0epuTe
CB00O/JHOpPaAMKA/TEHOMY, @ 10 MOHHOMY MeXaHU3MY:
CHs - C+2Hy;
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+CoHsOH + HBr - CyHsBr + HxO;
CH4 + 202 - CO» + 2H20;
CH4 + HO —» CO + 3H»

IIpoAyKT MOHOX/IODUPOBaHUs MeTaHa:

CH>Cly;
CHCl;3;
CCly;
+CH3ClL.
Taoua 10
MeToanKa NpoBeieHHsI KOHTPOJISA
[TapameTpbl METOUKH 3HayeHue rapameTpa
IIpenen nanTEILHOCTHA BCETO KOHTPOJIS 15 MuHyT
[TocnenoBaTeIbHOCTL BEIOOpPA BOITPOCOB CnyuaiiHas
IIpenyiaraeMoe KOM4YeCTBO BONIPOCOB 5

Kputepuu oLieHKH:

-5 0a/UTI0B BBICTAB/SETCS CTYAEHTY, KOTOPBIM TIPAaBUbHO BBITIOJHSIET 5 TECTOBBIX
3a/IaHU1;

- 4 6a/1a BLICTAB/ISIETCS CTY/IEHTY, €C/IM TTPABUIBLHO PeIleHOo 4 TeCTOBbIX 3a/laHUSI.

- 3 6as1a BBICTAB/ISIETCS CTY/IEHTY, eC/TM MPABUILHO PeIleHO 3 TeCTOBBIX 3aJaHMUsI

Tema 2.5. ANKeHbI
KonTpo/mpyemblie KoMIoHeHThI: Y ; B2; B3, JIPo 4, JIPo 5, /IPo 7, /IPo 9, JIPo 12

KoHTposiupyemble 3HaHUA: oOrpefesieHUe, KaacCU(PUKaI[Mi0, HOMEHK/IATypy, CBOMCTBa,
CrocoOblI TIOSTyYeHus ¥ PUMeHeHHe alkeHOB;

yMeHHUs1: -00BSICHATL: PEAKIIMOHHON CIOCOOHOCTH OpPraHWUYeCKUX COeJUHEHUN OT
CTPOEHUS] MX MOJIeKYyJl; BBINOJHATh XWUMHUYECKUM SKCIEpPUMEHT II0 Paclio3HaBaHHUIo
B)KHEMIIIMX OpPraHUYeCcKUX BeIeCTB, MOJyUeHUH) KOHKDETHBIX BellleCTB, OTHOCSIIUXCS K
M3y4eHHbIM KjlaccaM COe/IMHeHUH;

Bonpocs! pyis onpoca

1. aiite onpefeneHue ankeHoB. KakoBa ux obijas popmysia?

2. IlpuBepgute romosnoruyeckunt pspg us 10 mnpexacrasurenei knacca. Hasosure
CcoeJJHEHUS 10 MeXX/lyHapOJHOM HOMEeHKJ/IaType.

3. BcriomHMTe OCHOBHBIE MpaBy/ia HOMEHK/IATYPbI /1JIS1 aJIKEHOB.

4. Kakue B1/Ibl U30MepUU XapaKTepHBbI /17151 akeHoB. HanuiuvTte ¢oopMysibl Bcex

U30MepOoB [/I1 COeJUHeHUS: H,C=C-CHz - Cle - CH3

CH3

HazoBuTe u3omepsl 110 Me)XyHapoJHOW HOMEHK/IAType.

5. TlepeuniciuTe OCHOBHBIE CITOCOOBI TIOyYeHHs anKeHOB. Harmuimre ypaBHeHHs
XUMHUUECKUX peaKLUi.

6. IlepeuncivTe OCHOBHBlIE XMMHYeCKHe CBOMCTBa ajkeHOB. Hamuimmre ypaBHeHUs
XUMHUUECKUX peakLUi.

7. PacckakuTte O IPUMEHEHUY aIKeHOB.

KpuTepuu oneHKH 001jie /ISl yCTHOTO OTBeTa
Onenka «5»:
* OTBeT MOJIHbIMA Y NPaBU/IbHBINM HA OCHOBAaHWU M3YUYEHHBIX TeOPUH;
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* MaTepHas U3J/I0KeH B OIpe/ie/IeHHOW JIOTUUeCKOM M0C/ej0BaTe/IbHOCTH, TMTepaTypPHbIM
SI3bIKOM;

* OTBET CAMOCTOSATE/IbHBIN.

Onenka «4»:

* OTBET IOJIHbIY U PaBU/IbHBIM HA OCHOBAaHUU M3YyUYeHHBIX TeOpUH;

* Marepvas H3J/IOKEH B OIIpeZie/IeHHOM JIOTMYeCKOM I0C/IefloBaTe/IbHOCTH, IPU 3TOM
JOTYIIeHbl /[Be-TPU HeCyIleCTBEeHHbIe OIIMOKW, WCIIpaBlIeHHble 10 TpeOOBaHMIO
yuuTesl.

OueHka «3»:

* OTBeT IIOJIHbIM, HO TIPX 3TOM JIOMyIlleHa CyIleCcTBeHHas OlIMOKa WM OTBET HeroJIHbIMH,

HEeCBSI3HbIN.
Onenka «2»:

* TIpU OTBeTe OOHAPY)KeHO HelOHWMaHWe Y4YallliMCsi OCHOBHOTO COjlepyKaHUsl yueOHOro
Mareprasa WM [OIyIleHbl CyIlleCTBEeHHble OIIMOKM, KOTOpble ydJaluidcsi He MOXKeT
WCIIPaBUTh [IPU HABOJALIUX BOMNPOCAX YUUTEJIS.

OneHka «1»:
* OTCYTCTBHME OTBeTa.

IlpakTHueckasi padora.
T[MonyueHue STUIEHA AeTHpaTaLeli STUI0BOrO CIUPTA (MHCTPYKLIUS IO BLIMOHEHHIO Ha CTP
285).

[esnb: ocBoUTH J1abOpaTOPHBIM CIIOCOO TO/yueHHWs] STWI€HA W H3YUUTh Ha IIPAKTHKE €ro
CBOMCTBA.

Kpurepuu oneHka o01ue /15 BbITNO/THEHHU MPAKTHYECKOH PadoThI

5 6a/ioB:

paboTa BbINOJ/THEHA MOJTHOCTHIO U MPABU/IBHO, C/le/IaHbl MPABU/IbHbIE HAO/IIOZEHUS U BBIBO/IBI;
9KCIIePUMEHT OCYIIeCTB/IEH T0 TUIaHy C yYeTOM TeXHMKHM 0e30macHOCTU M TpaBui paboThl C
BeIL[eCTBaMH U 000py/J0BaHUEM;

TIPOSIB/IEHbI OPTraHU3alOHHO-TPY/OBbIe YMeHHs (I0//1epKUBAOTCS YMCTOTa paboyero mMecra
TIOPSIZIOK Ha CTOJIe, 5KOHOMHO UCIIOJIb3YIOTCSI PEAKTHBEI).

4 6anna:

paboTa BBITIOJIHEHA TMPABU/ILHO, C/e/aHbl TIPaBUIbHbIE HAOMIOJeHNs] U BBIBOJBI, HO TPU 3TOM
9KCIIePUMEHT TIPOBeJIeH He TIOJIHOCTBhI0 WM [JIOTyIeHbl HecylljeCTBeHHble OlIMOKY B paboTe C
BelllecTBaMH U 000py/Ji0BaHHEM

3 basna:

paboTa BBITIONIHEHA TMPAaBUIbHO He MeHee YeM HarloJIOBUHY WM [IOTYyIeHa CyIleCcTBeHHast
omrbKa B X0/ie SKCIIeEPUMEHTa, B 00bsCHEHHH, B 0(hOpMJIEHHH pabOThI, B COOJIIO/IEHUHN TPaBU/
TeXHUKHM 0e30MacHOCTH TIpU paboTe C BellleCTBaMU M 000pPYy/j0BaHUEM, KOTOpasi UCITPABJISIETCS
110 TpeOOBAHUIO YUHTEJISI.

2 6anna:

JonyiieHsl e (1 Oosiee) cylrjecTBeHHbIe OMIMOKK B XOZe JKCTIepUMeHTa, B OObSICHEHHH, B
odpopmieHnrd paboTbl, B COOMIOJEHUM TIpaBWJI TeXHUKW Oe3ormacHOCTM mpu pabore ¢
BeIIleCTBaMH 1 000py/10BaHHEM, KOTOPbIE YUAI[HIICsl He MOXKET UCIIPaBUTD Aake TI0 TpeOOBaHHIO
YUUTEIS.

1 6amn:

paboTa He BBIMOJIHEHA, Y YUaIl[eroCsi OTCYTCTBYIOT KCIIEPUMEHTa/IbHbIE YMEHHUS.
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@®oH/| TECTOBBIX 3aJJaHUH [I/Isl TEKYLIero KOHTPO/iA 3HAaHUH 110 TeMe:
Bbibepume o0uH Nnpasu/ibHbIX 6APUAHM:

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

C7H16

C6H6

CocTaB a/IKeHOB OTpaXkaeT 00mas ¢opmysia
CnH2n+2

+CnH2n

CnH2n-2

CnH2n-6

Ha3oBure anken CH2=CH-C(CH3)3
2,2-nuMeTHI0yTeH-3
1,1-mumeTnnOyTeH-3
3,3-aumeTtunoyTeH-1

+3,3,3- TpuMeTUIIpories-1

Ykaxure popmyiny 2,3,3-TpuMeTH/IreKcexa -1
CH2=C(CH3)-C(CH3)2-CH2-CH3
(CH3)2CH-CH2-CH(CH3)2
+CH2=C(CH3)-C(CH3)2-CH2-CH2-CH3
CH3-CH2-CH2-CH(CH3)2-CH=CH2

Ykaxure popmy.ty uzomepa aias CH3-CH=C(CH3)-CH3
+CH3-CH=CH-CH2-CH3
CH3-CH=C(CH3)-CH2-CH2-CH3

CH2=CH-C(CH3)=CH2

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

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

Ykakure o0mee uyuciao uzomepoB ¢ ¢opmysoit C4H8, yunThiBasi CTPYKTYpPHYIO,
reoMeTpruuYecKyl U MeXK/IaCCOBYH) H30MepHI0

4

+5

6

7

/11 a/IKeHOB He XapaKTepHbI peakLuu
+pa3ioKeHus

IIPUCOeSUHEeHUSA

OKUCJIeHUS

[10/IMMepHr3aLiu

65



JKesnThIit pacTBop 6poMa U (H0/IeTOBBIN PAacTBOP MEPMAHraHaTa Ka/ius 00ecBeunBaloTCs
IIPU NPOMYCKaHWH Yepe3 Hero

jTaHa

TporiaHa

OyTtaHa

+3TeHa

IIpu B3auUMoO/eiiCTBHH X/IOPOBO/IOPOAA C OyTeHOM-1 moTyuuTcs
1-xmopbyTan

+2-xnopbyTaH

1-xmopbyren-1

2-xy10pOyTeH-1

MoJiekyJibl aJIKEHOB CO/iepKar :
JIBe IBOMHbBIE CBSI3U

TO/ILKO O/IMHapHBIE CBSI3U

JIBe TPOUHbIE CBSI3U

+0/IHy IBOMHYIO CBSI3b

CesA3M MeXAy aToMaMH yrjiepoja B ITeHe:
+o4Ha O- CBA3b U OJHa TI- CBA3b

[iBe O - CBA3U

[Be T - CBA3U

TPU Tt - CBSA3U

Peakiua CH; = CH - CH3 + HCl - CHj3 - CH(CI) — CH3 npoTteKkaeT COrjiacHO MpaBWJIy:
byrneposa

+MapKOBHHUKOBa

MeHpeneeBa

3uHUHa

ITporecc, ypaBHeHHEe KOTOPOTo IPe/CTaB/IeHO HIDKe, HA3bIBACTCA:

e Cc—C— kat., t, p
H,C—C—C—CH, + b

2 2
JeTUpUpOBaHUEM,

puhOPMHUHTOM,

KPEKUHT'OM,

+TUpUpOBAHUEM.

ITpu nommepu3anuu 2,3-AMMeTH/I0yTeHa-2 MOTyUYHUTCA
(-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

Ta6/mna 11
MeTtoauKa npoBeAeHHsI KOHTPOJIs
[TapameTpbl METOJUKHU 3HayeHue rapameTpa
[Ipenen AUTEILHOCTY BCErO0 KOHTPOJIS 15 MuHyT
[TocsieioBaTeIbHOCTh BbIOOpA BOMIPOCOB CnyyvariHas
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‘ HpeAnaraeMoe KOJIM4eCTBO BOIIPOCOB ‘ 5

Kputepuu oLieHKH:

-5 0a/UIOB BBICTAB/SETCS CTYAEHTY, KOTOPBIM TIPAaBUBHO BBITIOJHSIET 5 TECTOBBIX
3a/laHui;

- 4 6a/1a BBICTABJISIETCS CTY/IEHTY, eC/TM TTPABUIBHO PeIlieHO0 4 TeCTOBbIX 3a/laHuSI.

- 3 faJ1a BBICTaB/ISIETCS CTY/IEHTY, eC/IU MPABU/ILHO PellleHO 3 TeCTOBBIX 3a/JaHUs

CamocrosiTeibHast pabora
(JomamHee 3a/jaHMe)

§12, ynp.1-9
3apaHuA A1 CAMOKOHTPOJIA

1. CKo/IbKO IMTPOB 3TH/IeHa Heo0X0AMMO /17151 0becLiBeurBaHMsI PaCcTBOPA , CO/iepKalllero
400 rpamm 6Gpoma.

2.Ykaxure (opmyny ankeHa, [y cropaHus 8,961 koroporo mortpeboBanock57,6 T
KHC/I0poJa.

Tema 2.6. [IueHbI M Kay4yKH
KonTpo/mpyemblie KoMIOHeHThI: Y ; B2; B3, IPo 4, JIPo 5, /IPo 7, J/IPo 9, JIPo 12

KoHnTposupyemble 3HaHMA: OrpefesieHUe, KaacCU(UKaLMIO, HOMEHK/IATypy, CBOMCTBaA,
CTIOCOOBI MOJTyYeHUs! ¥ TIPUMeHeHe ajlKa/[UeHOB;

yMeHHs: -O0bSCHSTb: PEaKLMOHHOW CMOCOOHOCTM OpPraHUYecKWX COeJUHEHUH OT
CTPOEHMS UX MOJIEKYJT;

PacCIio3HaBdHUA U I/I,ELEHTI/I(bI/IKaL[I/II/I BayKHEHIITNX BelleCTB U MaTepHaJI0B.

Bonpocs! g15 onpoca

1. Oaiite onipenesieHue ankaareHoB. KakoBa ux obirjast popmysia?

2. Knaccudwukaims ankaaveHoB. OcCOOEHHOCTH CTPOEHHSI M CBOWCTB TpeX BHU/IOB
a/KaJieHoB.

2. TlpuBesute romosiornueckuit psp w3 10 mpepcraBuTesneld Kaacca ankaZUueHOB C
COTIPSDKEHHBIMU ~ [IBOMHBIMM ~ CBSI3AMM.  Ha3zoBuTe  coefuHeHUsI 10  MeXAYHapOAHOMU
HOMEHKJIaType.

3. BcriomHMUTE OCHOBHBIE NpaBu/ia HOMEHK/IATYpbl /1 a/IKaJueHoB.

4. Kakue BU/Ibl U30MepUU XapaKTepHbI /17151 a/ikaueHoB. Hanuimmte popmysibl Bcex

M30MEPOB /ISl COeIMHEHHs /11 HeHTaZueHa-1,3.

Ha3oBuTe n3omepsl 1o MeXX1yHapOJHOM HOMEHK/IaType.

5. TlepeunciuTe OCHOBHBIE CIIOCOOBI TIOJMy4YeHHsl ajnKaZueHOB. Hamuimre ypaBHeHUs
XUMUYECKHUX peakiuil. Pacckaxkute o metoze Jlebenera

6. IlepeuniciuTe OCHOBHblE XMMHUYECKHe CBOMCTBA ankaZveHOB. HamuiimTe ypaBHeHUs
XUMUYECKHUX PeakLUi.

7. PacckakuTe 0 HaTypalbHOM U CHHTETUYECKOM Kayuyke, pesrvHe. Kakumu cBolicTBaMu
OHU 00/1aJ]af0T ¥ IPUMEHEHNH a/TKEHOB.
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KpuTtepuu onieHKH 0011e /i/isl YCTHOTO OTBeTa
Onenka «5»:

* OTBET MOJIHbIY U NPaBU/IbHBIM HA OCHOBAaHUU M3YUYeHHBIX TeOpUH;

* MaTepuas U3/0)KeH B OTpe/ie/IeHHOM JIOTMUecKOoM Moc/ej0BaTe/IbHOCTH, TUTepaTyPHbIM
SI3BIKOM;

* OTBET CAMOCTOSTE/TbHBIMN.

OueHka «4»:

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

* MaTepual W3/I0)KeH B OIpe/le/IeHHOW JIOTMYeCKOM I10C/e[j0BaTe/IbHOCTH, TIPU 3TOM
JIOTyIlleHbl /IBe-TPYU HeCYILeCTBeHHble OLIMOKHM, UCIpaBlIeHHble TI0 TpeboBaHUIO
YUHTeIs.

Onenka «3»:

* OTBeT TIOJIHBIM, HO TIPK 3TOM JIOMyIlleHa CyIleCTBeHHasi OIMOKa WM OTBET HerOJIHbIMH,

HECBSI3HbIN.
OueHka «2»:

* 1Ipy OTBeTe OOHApY)KeHO HEeMOHWMaHWEe YYall[UMCsi OCHOBHOTO COZiep)KaHUsl yueOHOro
Marepvasia WM [OMyIIeHbl CyIeCTBeHHbIe OLIMOKM, KOTOPble YUal[UiiCs He MOJKeT
WCIPaBUTh MPU HABOJSAIIUX BOMPOCAX YUUTEIS.

OneHka «1»:
* OTCYTCTBHE OTBeTa.

THUI0BbIE yIPpa)KHeHU .

1. CocTaBbTe ypaBHEHHs peaKLUH TIPUCOEJUHEHUS] K W30MpEeHy SKBUBAJIEHTHOTO
KOJINUeCTBa:

a) 6poma;

6) 6poMoBoZIOPOAa;

B) BOJOPOZaA.

2. Hanuuvre ypaBHeHMe peakLMM M[OJMMepU3aliuM XJIOpornpeHa B pe3ynbrare 1,4-
TIpUCOeHEeHUS.

3. CocraBbTe ypaBHeHHe peakLuu 1,4-mosmMMepusanuy, B KoTopod ywactByeT 1000
MojieKyn OyTagueHa-1,3 W CTOMBKO >kKe MOJeKya wu3orpeHa. I[Ipuuem B obOpa3syrormedics
TM0JIMMEePHOM LU PeryyisipHO uepe/yroTCSl MOHOMepHbIe 3BeHbs1 IMBUHW/IA U U30TIpeHa.

4. Kakoe cozepxanue (B %) xjiopa B NMpPOAYKTAaXx TNPUCOeJUHEHUs] XJIOPOBOZOpPOJA K
W30TIpeHy:

a) TpU MOJILHOM COOTHOILIIEHWH peareHToB 1:1;

6) npu nByKpatHOM M30bITKEe HCI?

5. [lpuBesuvTe ABa MpuMepa peakij|ii OpraHuyeckux CoeJMHeHMH, B KOTOPBIX:
a) neoitHass C=C-cBs13b Tipeobpa3yetcs B ofguHapHyt0 C—C-CBsi3b;
0) AivieH MpeBpaIlaeTcs B aKeH.

6. CKO/IbKO rpaMMOB KaydyKa MOJY4YMTCsl M3 1 Kr M30MpeHa, eCM BbIXOJ B peakLu
95%?

7. HanuiuuTe CTpyKTYpHble ()OpMyJibl BCEX M30MEPOB YriaeBoJopozoB cocrtaBa CS5HS.
HazoBuTe BelljecTBa COrIaCHO MeX/JyHapOJHOU HOMEHK/IaType.

8. OcyiecTBuTe reHeTUUeCKYHO LIeNIOUKY IpeBpallleHun:
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CH3 —CH3 - CH3-CH2Cl - CH2=CH2 - CH3 -CH2 —-OH - CH2=CH —CH=CH2 - (
—CH2 -CH=CH-CH2-)n.

9.CKO/IbKO TOHH 2-MeTunOyTaguHa-1,3 MoxkHO momyuntb u3 180 TOHH 2-MeTuIOyTaHa,
eC/IM BbIXO/, MPOJYKTa cocTaBsieT 89% 110 CpaBHEHUIO C TEOPETUYECKUM?

Kpurtepuu oneHkH o01ue /15 pelieHHs KaueCTBEHHBIX U PaCYeTHBIX 3a/1a4

5 da/u10B:
B/IQJIeHUEM KYJbTYPOH MBIIUIEHUS; CIIOCOOHOCTbIO K  000OIeHHI0, aHaIu3Yy,
KPUTHUECKOMY OCMBIC/IEHHIO, CHCTEMATH3alliy, TIOCTAaHOBKe 1ieJie U BhIOOpY MyTel uX
JNOCTYDKEHUS, B JIOTHUECKOM DPACCY)KJIEHUU W peIleHWH HeT OIMOOK, 3ajiaua peleHa
paryoHaIbHBIM CTIOCOO0M.

4 6amna:
B JIOTUYECKOM PACCY>KJEHUHU U PEIIIEHUH HEeT CyIeCTBEHHBIX OIIMOO0K, HO 3ajiaua peleHa
Hepal[MOHAIbHLIM CITI0COO0M WM ZI0TYITIeHO He OoJiee IBYX HECYIIeCTBEHHBIX OIIHUOOK.

3 ba/a:
B JIOTUYECKOM PaCCY)KI€HHUHU HET CYIL[eCTBEHHBIX OIIMOOK, HO JOMYyIleHa CyIieCTBeHHast

2 daia:

HUMEIOTCS CYIT[eCTBEHHbBIE OITMOKU B JIOTHYECKOM PacCY>KJE€HUU U B PEIIIeHUH.

1 6amn:

OTCYTCTBHE OTBeTa Ha 3a/jaHHe.

CamocrosaTenbHas pabora
(JomamHee 3a/jaHMe)

§14, ynp.1-6

Tema 2.7. AIKMHBI
KonTpommpyemblie KoMnoHeHThI: Y ; Bz; Bs, JIPo 4, JIPo 5, JIPo 7, J/IPo 9, JIPo 12

KoHTposiupyemble 3HaHUA: OrpefesieHUe, KaacCU(UKalMO, HOMEHK/IATypy, CBOMCTBa,
CrocoOblI TI0JTyYeHUsI U TIPUMEHEHNE aJIKUHOB;

yMeHHusi: -00BSICHATh: PEaK[JMOHHOW CITOCOOHOCTH OpraHWYecKUX COeJUHeHUd OT
CTPOEHUS WX MOJIEKY/I; BBITIOJIHATE XUMHUECKUM SKCTIepUMEHT TI0 pacrio3HaBaHUIO
Ba)KHEMIIINX OPraHWYeCKUX BelleCTB, MOTYyYeHUI0 KOHKDETHBIX BelecTB, OTHOCAIIUXCS K
M3y4eHHbIM KjlaccaM COe/IMHeHUH;

Bonpocs! j15 onpoca
1. Oaiite onpeneneHue ankuHOB. KakoBa ux obiias dhopmymna?
2. TlpuBegute romosornueckuii psis, M3 10 mnpexcraButeneld Kiaacca. HazoBute
COeJJHeHUS 110 MeXX/lyHapOIHOM HOMEeHKJ/IaType.
3. BcrioMHUTE OCHOBHBIE paBU/ia HOMEHK/IATYPbI /11 a/IKUHOB.
4. Kakue BU/Ibl NU30MepUU XapaKTepHbI [/ ankMHoB. Hanuiurte Gpopmysisl Bcex
V30MEPOB /IS COeIMHEHNS: CH=C-CH—- CH - CH» —|CH3
CH:s
HazoBuTe u3omepsl 110 Me)XyHapOHOW HOMEHK/IaType.
5. Tlepeunc/iiiTe OCHOBHBIE CMOCOOBI TIOMyYeHUs aJKWHOB. Hamuinmre ypaBHeHHs
XUMUYECKUX PeakLui.
6. IlepeuncivTe OCHOBHblE XUMHWUECKHWe CBOWMCTBAa ankKuHOB. Hamuimre ypaBHeHUst
XUMHUYECKUX peakLui.
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7. PacckakuTe 0 MpUMEHEHUH aJIKUHOB.

KpuTtepuu oieHKH 0011e /i/isl YCTHOTO OTBeTa
Onenka «5»:

* OTBET IOJIHbIY U PaBU/IbHBIM HA OCHOBAaHUU M3YyUYeHHBIX TeOpUH;

* MaTepuas U3/0KeH B OTpe/ie/IeHHOW JIOTMUeCcKOM Moc/iej0BaTe/IbHOCTH, TUTepaTypPHbIM
SI3BIKOM;

* OTBET CAMOCTOSTE/TbHBIMN.

OueHka «4»:

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

* MaTepual W3/I0)KEH B OIpe/le/IeHHOW JIOTMYeCKOM I10C/e[j0BaTe/lbHOCTH, TIPU 3TOM
JIOTyIIleHbl /IBe-TPYU HeCYILeCTBeHHble OLIMOKM, UCIpaBieHHble 10 TpeboBaHUIO
YUUTeIS.

Onenka «3»:

* OTBeT TIOJIHBIM, HO TIPK 3TOM JIOMyIlleHa CyIleCTBeHHasi OIMOKa WM OTBET HerOJIHbIMH,

HEeCBSI3HbIN.
OuneHka «2»:

* 1Ipy OTBeTe OOHApy)KeHO HEMOHWMaHWEe YYall[UMCsi OCHOBHOTO COZiep)KaHUsl yueOHOro
Marepvasia WM [OMyIIeHbl CyIeCTBeHHbIe OMIMOKM, KOTOpPbIe YYall[MiACs He MOXKeT
WCIIPaBUTh MPU HABOJSAIIUX BOMPOCAX yUUTEIS.

OneHka «1»:
* OTCYTCTBHE OTBeTa.

@®oH/| TECTOBBIX 3aJJaHUH [I/Isl TEKYyLIero KOHTPO/1sA 3HAHU 110 TeMe:
Bblbepume 00uH NpasuwibHbIX 8APUAHM:

OTMeTbTe BO3MOXXHYIO (hopMyJ/1y a/IKMUHOB
CH3-CH(CH3)-CH2-CH3
CH2=CH-CH(CH3)-CH3

+C7H12

C6H6

CocTaB aJIKMHOB OTpaXkaet o0uias ¢opmysia
CnH2n+2

CnH2n

+CnH2n-2

CnH2n-6

Ha3zoBure ankua CH3-C=C(CH3)3
3,3-auMeTun0yTeH-2
4,4-muMeTUNOyTHH-2
3,3-AUMeTUN0yTHH-2

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

Ykaxure ¢popmy.y 3,3-gumMeTHirekcusa -1
CH=C-C(CH3)2-CH2-CH3
(CH3)2CH-C=C-CH(CH3)2
CH=C-C(CH3)2-CH2-CH2-CH2-CH3
+CH3-CH2-CH2-CH(CH3),-C=CH

Ykaxure popmy.ini uzomepos jiisi CH3-CH=C(CH3)-CH3
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CH3-C(CH3)=CH-CH3
CH3-CH=CH-CH2-CH3
CH3-CH=C(CH3)-CH2-CH2-CH3
CH2=CH-C(CH3)=CH2
CH2=CH-C(CH3)-CH3

Kakoii Henpe/je/IbHBIN YI/IEBOJOPO/ MOXKHO MOJTyYUTH U3 1,2-Au0pomOyTaHa
CHBr-CHBr-CH>-CH3 B peakijii €0 ClIMPTOBBIM PacTBOPOM I'H/IJPOKCH/AQ Ka/ius?
+CH>=CH-CH>—-CHj3;

CH =C-CHz3;

CH,= CH-CH=CHpy;

CH=C—-CH>—-CHjz;

Ko/1muecTBO CTPYKTYPHBIX H30MEpPOB C TPOMHOW XMMHYECKOH CBA3BIO /I/IA BellleCTBa
CsHs

+4

3

2

1

C aMMHaYHBIM PacTBOPOM OKCH/a cepedpa B3auMO/IeiCTBYeT
+0yTHH-1

OyTuH-2

OyteH-1

OyTeH-2

ITpu B3aumo/eiictBuu 0yTHHA-1 ¢ Bo/j0M 06pa3yercs
OyraHosi-1

OyTaHOJIBI

+0yTaHOH-2

OyTaHos1-2

AneTuieH B3aUMO/IeHiCTBYeT C Nepevyrc/JIeHHbIMH BellleCTBaMHu
aMMHauYHBIN pacTBOP OKCH/a cepebpa

pacTBOp NepMaHraHaTa Kaausi

OpoMHasi Bojja

+TUAPOKCU HaTpUs

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

11

+12

13

Hanummrte ypaBHeHUs peakLUi 1o cxeme
C3H6 - C3H6CI2 - x -~ C3H60 - C3H80
BeiecTBo X Ha3bIBAeTCS

rpornaH

MponeH

npornaszauon 1, 2

+TIpONuH
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Tabnmuna 12
MeTo/jHKa NpoBe/JeHUs KOHTPOJIA

[TapameTpbl METOAUKHU 3HaueHuWe rapameTpa
[Ipefen nUTeILHOCTH BCErO KOHTPOJIS 15 MuHyT
[TocnenoBaTelbHOCTb BbIOOpa BOIIPOCOB CrnyuaitHas
[IpeparaeMoe K0JM4eCTBO BOIIPOCOB 5

Kputepuu onjeHKu:
-5 0a/UIOB BBICTAB/SIETCS CTYAEHTY, KOTODbIM TIIPaBUIBHO BBITIOJMHSIET 5 TeCTOBBIX
3a/laHul;
- 4 6aJ1a BBICTABJISIETCS CTY/IEHTY, eC/IU TPaBUIBHO pellieHO 4 TeCTOBbIX 3a/laHusl.
- 3 6a/1a BBICTAB/ISIETCS CTY/IEHTY, eC/TH MPABUILHO PEIIeHO 3 TeCTOBBIX 3a/JaHHUSI
CamocrosiTenbHast pabora
(JomamiHee 3a/jaHMe)

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

1. PaccuuTaiiTe 00beM BO37yXa, HEOOXOJUMBIH [7IsT CKUTaHMs 6 J1 atleTrieHa (00beMHast 10715t
Kucopoza B Bo3ayxe 20%)
2. TIpu moHOM rUpoIM3e cMecu KapOuia KabIys ¥ KapOuia altroMUHUSI 00pa3yeTcsi CMech
ra30B C OTHOCUTEBHOM IJIOTHOCTBIO TI0 BoZopoy paBHOM 10. Onpesnenute oObeMHbIe 10/H
ra3oB B obpa3ytoiieticsi cmecu (B %).
Tema 2.8. ApeHbl
KonTpo/mmpyemblie KoMnoHeHTbI: Y ; Bz; Bs, JIPo 4, JIPo 5, JIPo 7, J/IPo 9, JIPo 12
KoHuTpoiupyemble 3HaHUA: OrpefesieHUe, KaacCU(UKaLMO, HOMEHK/IATypy, CBOMCTBaA,
CrocoOblI TI0/TyYeHUsI U IPUMEHEHHE apeHOB;
yMeHHUsI: -O0bsCHSITh: PEaKI[MOHHYI0 CIOCOOHOCTb OpraHWYeCKUX COeAUHEHWH B
3aBUCUMOCTH OT CTPOEHUS] WX MOJIEeKY/I; BBIMOMHATh XUMHAUYECKUN HSKCIIePUMEHT TI0
pacro3HaBaHUI0 BaKHEUIIINX OpPraHUueCcKHX BellecTB.

Bonpocsl s onpoca

1. HatiTe onpeseneHuie apeHoB. KakoBa vx obias dopmyna?

2. IlpuBeguTe romosiornueckuu psg, knacca. Hasosure coefiHeHUs 110 MeXXAyHapOAHOU
HOMEHKJ/IaType.

3. PacckaxxuTe O pa3BUTHM TIpe/iCTaB/eHHWH O cTpoeHuMH Oen3ona. CoBpeMeHHbIe
Tpe/icTaB/ieHnsi 00 3/7eKTPOHHOM U TPOCTPAHCTBEHHOM CTpoeHWMU OeH3osa. OO6pa3oBaHue
apoMaTU4eCKOM TT-CUCTEeMBbI

3. Homenksnatypa As Au3aMelleHHbIX TPOU3BOJHBIX OeH30/1a: opmo-, mema-, napa-
pacroo)KeHue 3aMmeCcTUTesNen.

5. TlepeuniciuTe OCHOBHBIE CITOCOOBI TIOyUeHHs anKeHOB. Hamuiumure ypaBHeHHs
XUMHUYeCKUX peakiuil. [IpupoiHble MCTOUHMKY apOMaTHYeCKUX YreBo0pO/oB. ApoMaTr3aLys
aJIKaHOB ¥ LIUKJ/I0A/TKaHOB. AJIKU/IMpOBaHKe OeH30/1a

6. XyvMHueckue CBOMCTBAa apeHOB. IIpvMephbl peakiyii 371eKTPO(MUIBHOIO 3aMeLleHUs:
rajioreHMpoBaHue,  ankKuivMpoBaHWe (kaTtaauzatopbl  Ppugens—Kpadrca), HUTpoBaHue,
cy/ib(pupoBaHue.

7. Peakny THAPUPOBaHMS U TIPUCOeAMHEHHUS XJIopa K OeH30:my.

8. OcobeHHOCTH XMMUUECKMX CBOWCTB roMoJioroB OeH3o/a. B3aumHoe BiiusiHMe aTOMOB

Ha MpuMepe rOMOoJIOroB apeHoB. OpreHTals B peakLusiX 3/1eKTPO(UILHOIO 3aMeLeHusl.

OpuentanTsl [ u 11 poga.
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9. PacckaxuTe 0O TIpUMeHeHUH aJIKeHOB.

KpuTtepuu onieHKH 001ue /i/isl yCTHOTO OTBeTa
Onenka «5»:

* OTBET IOJIHbIY U PaBU/IbHBIM HA OCHOBAaHUU M3YyUYeHHBIX TeOpUH;

* MaTepuas U3/0KeH B OTpe/ie/IeHHOW JIOTMUeCcKOM Moc/iej0BaTe/IbHOCTH, TUTepaTypPHbIM
SI3BIKOM;

* OTBET CAMOCTOSTE/TbHBIMN.

OueHka «4»:

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

* MaTepual W3/I0)KEH B OIpe/le/IeHHOW JIOTMYeCKOM I10C/e[j0BaTe/lbHOCTH, TIPU 3TOM
JIOTyIIleHbl /IBe-TPYU HeCYILeCTBeHHble OLIMOKM, UCIpaBieHHble 10 TpeboBaHUIO
YUUTeIS.

Onenka «3»:

* OTBeT TIOJIHBIA, HO TIPK 3TOM JIOTTyIlleHa CYIIeCTBeHHasi OIMOKa WM OTBET HeIOJIHbBIH,

HEeCBSI3HbIN.
OuneHka «2»:

* 1Ipy OTBeTe OOHApy)KeHO HEMOHWMaHWEe YYall[UMCsi OCHOBHOTO COZiep)KaHUsl yueOHOro
Marepvasia WM [OMyIIeHbl CyIeCTBeHHbIe OMIMOKM, KOTOpPbIe YYall[MiACs He MOXKeT
WCIIPaBUTh MPU HABOJSAIIUX BOMPOCAX YUUTEIS.

OneHka «1»:
* OTCYTCTBHE OTBeTa.

IIpakTHueckas padora.
CaoiicTBa 6eH30/1a (MHCTPYKIMS 10 BBITIOJTHEHHUIO Ha CTp 286).

Llenb: uccieoBaTh Ha TIPaKTHKe CBOMCTBA OeH3071a.
Kpurtepuu oneHKa o01iye /isi BBINO/JTHEeHUsI MPAKTHYECKOH padoThI

5 6a/10B:

paboTa BBITIOJTHEHA TIOJTHOCTBIO U TIPABU/IBHO, C/le/laHbl TIPaBU/IbHbIE HAaOJTFOIeHNUST ¥ BBIBO/IBI;
JKCIEPUMEHT OCYIIIeCTBJIEH T0 TUIaHY C yYeTOM TeXHMKHM 0e30macHOCTH W TpaBU pPaboThI C
BellleCTBaMH U 000py/J0BaHUEM;

TIPOSIBJ/IEHbI OPTraHW3aLMOHHO-TPYAOBBIE YMeHus! (TIOZ1epXKUBAIOTCS YUCTOTa pabovero mMecra u
TOPSIZIOK Ha CTOJIe, SKOHOMHO UCITO/Ib3YFOTCSI DEAaKTHUBBHI).

4 6anna:

paboTa BBITIOJTHEHA TIPAaBU/IBHO, CZie/laHbl TIPABWIbHBIE HAOJIIO/IeHHsT U BBIBO/bI, HO TPH 3TOM
JKCITIEPUMEHT TIPOBeJIeH He TOJIHOCThIO W/IM [JIOMYIIeHbl HecyleCTBeHHbIe OLIMOKU B paboTe C
BelllecTBaMH U 000py/J0BaHHEM

3 6ana:

paboTa BBIMONHEHA TIPaBU/IBHO HE MeHee ueM HarloJIOBUHY WM JIOTyIlleHa CyIeCTBeHHast
ommbKa B X0/le IKCIIepUMEHTa, B 00bsCHEHUH, B O(OPM/IEHUHM PabOThI, B COOTIO/IEHUH TIPABUIT
TeXHUKN Oe3ormacHoCTH Tipy paboTe C BelljecTBaMu U 000py/j0BaHKEM, KOTOpasi UCIIPAB/ISeTCs
110 TpeOOBAHUIO YUUTEIS.

2 6anna:

JomyileHbl Be (M Oosiee) CyljeCTBeHHbIe OMMOKM B XOfle IKCIIepUMeHTa, B OOBsSCHEHUH, B
odpopmiennr paboThl, B COOMIOJEHUM TIPAaBWJI TeXHUKW 0Oe30MacHOCTH mpu pabore ¢
BeIL[eCTBaMH U 000py/J0BaHUEM, KOTOPbIE yUaII[MIACsl He MOXKET UCTIPAaBUTh JiaXKe TI0 TpeOOBaHUIO
YUHUTEJIS.

1 6amn:

paboTa He BBITIOJTHEHA, Y yUall[erocsi OTCYTCTBYIOT SKCIIePUMEHTa/IbHbIe YMEHHUSI.

73



@®oH/ TeCTOBLIX 3a/laHUM /I TeKYI[ero KOHTPOJIsl 3HAaHUH 10 TeMe:
Bblbepume 00uH NpasuibHbIX 8ApUAHM:

IIpeacTaBuTE/IEM FOMOJIOTHUECKOr0 psA/jja 0eH301a SIB/ISETCS:
+TOMyos

dheHon

CTUPOJI

MeTaHOJI

ToJ1yoJ1 AB/IAETCA NpeJCTaBHUTE/IEM FOMO/IOTHYECKOro psjia:
(heHona

MeTaHoJ1a

+0eH30/1a

CTHpOJIa

Kakoe u3 Bell[eCTB He BCTYIIaeT B PeaKki[Hi0 C PaCTBOPOM MepMaHraHaTa Kaimsa?
TOJTyOJT

+6eH30/1

0 - KCUJIOJ

IT - KCUJIOJI

I'omosioramMu AAB/IAIOTCA:
3TaH U 3TUI0eH30/1
LUK/I00€H30/1 U TOJTYOJT
+0€eH30/1 ¥ TOTyO
MeTH/I0eH30/1 U MeTaHOJI

BemecrBo, ¢popmyna koroporo Ce¢Hs - CH = CH>
+BUHWIOEH30/T

CTUPO

OeH3UMITUI

(heHWIATUIEH

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

CsH12 + B —hA_,

+CgHg + Br, —<aramsarop

C7Hg + Bro ="

Kakoe BelecTBO fIB/ISIeTCSA KOHEUHBIM MPOYKTOM LIeNOYKH NMpeBpaleHui
1,6 — quxyoprekcad —Na -, A —PL300C_, B B2 _, (C?

+O6pombeH30/1

O6pomTosyos

2,4,6 — TpubpomMbeH30

2,4,6 — TpuGpPOMTOTYOJT

O/1eKTpoHHBIE 00/1aKa B 0eH30/IbHOM KOJIbLie
SP - rubpuau30BaHbl
SP3 - rubpuIM30BaHbI
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+SP; - rTuOpUAN30BaHbI
He TMOpPU/IM30BaHbI

CKOJ/IBKO CyHIeCTBYeT H30MEePHBIX TPUMETH/I0eH30/10B?

4
3
+2
1
Taouna 13
MeToanKa NpoBeieHHsI KOHTPOJISA
[TapameTpbl METOUKH 3HayeHue rapameTpa
IIpenen nanTEILHOCTHA BCETO KOHTPOJIS 15 MuHyT
[TocnenoBaTeIbHOCTL BEIOOpPA BOITPOCOB CnyuaiiHas
IIpenyiaraemMoe KOIMUeCTBO BOITPOCOB 5

Kputepuu oLieHKH:

-5 0a/UI0B BBICTAB/SIETCS CTYAEHTY, KOTOPbIM ITPaBU/IBHO BBITIOJHSIET 5 TECTOBBIX
3a/IaHU1;

- 4 6a/1a BLICTAB/ISIETCS CTY/IEHTY, €C/IM TTPABUIBLHO PeIleHOo 4 TeCTOBbIX 3a/laHUSI.

- 3 6aJ1a BBICTAB/ISIETCS CTY/IEHTY, eC/TM MPABU/ILHO PellleHO 3 TeCTOBBIX 3aJaHMUsI

CamocrosTenbHas pabora
(JomamiHee 3a/jaHMe)

§16, ynp.1-9
3apaHusA AJ1 CAMOKOHTPOJIA

1. Yemy paBHO UMC/I0 HETUOPUAHBIX P — 37IEKTPOHOB, 00Pa3yIOLIUX eJUHYIO Tt — 3JIeKTPOHHYIO
CHCTeMY apoOMaTHUecKoro siipa B beH3osne?

2. UeMy paBHO YKCJ/IO O — CBs3ei B MosieKysie beH3osa?

3. YKaXuTe YKC/I0 371eKTPOHHBIX Map, 00pa3yrolyx erHoe T — 37IeKTPOHHOe 00J1aKo B
MOJIeKyJ/le apOMaTUUeCcKoro yrjieBoiopojia HadTaauHa.

4. CKOJIBKO BCEro T — CBsi3eil B MoJieKysie 6eH30/1a?

5. Pe3ynbTar B3aMMO/eMCTBUS JIETKOKUITAALLEN, HEPACTBOPUMOM B BOZle OPraHUUeCKOM XXUJKOCTH
C HEKOTOPBIM IPOCTHIM Bell|eCTBOM 3aBUCUT OT yC/IOBWM MpoBeJeHMs: 1) ecM UCMOIb30BaTh
KaTa/M3aTop, TO OJHUM U3 TIPOJYKTOB PeaKLIMU SIBJISeTCS ra3, 00pa3yroiuii Oeblii 0caJioK MpH
MIPOMYCKaHUM Yepe3 pacTBOp HUTpaTa cepebpa; 2) Ecim B3auMozeiicTBHe WAET Ha CBETY, TO
TIPOMCXOJUT peakLysl nprucoerHeHus. Kakas 3TO XKHAKOCTb M KakKoe MPOCTOe BeLeCTBO C Hel
pearuposao?

6. Kapbuj kanbliyst 06pabaThiBatOT BOJOM, BBIe/ISIOLIUICS Ta3 MPOIMYCKaOT Ha/l packaieHHbIM
AKTMBUPOBAHHBIM yr/IéM. [To/ydeHHY0 XKUAKOCTh HarpeBatoT 70 60°C B MPUCYTCTBUH CMeCH
KOHLIEHTPUPOBAaHHOW CEepPHOM U a30THOM KUC/IOT /10 00pa30BaHUs Bel[eCTBa C 3ariaxoM rOpbKOro
MUHJand. YKaXUTe YMCI0 aToMOB B (DOPMyJ/IbHOW eJUHHLe KOHEUHOr0 OpraHh4yecKoro
TIPO/JIYKTa.

7. MaccoBas fons yriaepoja B yriaeBojopoge paBHa 92%. OTHocuTe/bHasA IJIOTHOCTb I1apoB
3TOro BelljecTBa 0 BoZopoAy paBHa 39. Ornpeienire MOIeKy/IsIpHYO (JOpMyJ/1y 3TOTO BelljecTBa.
B oTBere 3anuiuuTe Ha3BaHUe BellleCTBa.

8. Apomaruueckuii yrieBogopos cocrtaBa CgHio mpu okucienun KMnOs He BbifesisieT
YIJIEKUC/IOTO Tasa, a Mpd OpoMMpOBaHMM B TIPUCYTCTBUM JKese3a /1aéT eJWHCTBEHHOEe
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MoHOOpomIipou3BogHoe. Ha3oBuTe yrieBoopoj W TIPUBEAWTE YPABHEHUS TPOUCXOASIINX
peaxiuii.

9. U3 s3TunbeH30/1a CUHTE3UPYWTE BCe XI0pOeH30HHbIe KUC/IOTHI.

10. MWcnonb3ys TIpaBWIO OpUEHTAlMu, TMoayunTe W3 0OeH307a BCe  W30MEpHbIE
HUTPOOPOMOEH30JIBI.

Tema 2.9. Ilpupo/jHbie HCTOYHUKH YIJ/IEBOOPO/I0B
KonTpommpyemblie KoMnoHeHTbI: Y ; Bz; B3, JIPo 4, JIPo 5, JIPo 7, JIPo 9, JIPo 12
KoHTpo/MpyeMble 3HaHHSA: -TIPUPO/IHBIE KICTOYHHKH YT/IEBOAOPO/IOB U CIIOCOOBI MX
riepepabOTKU;

- Bell[eCTBa U MaTepHaJibl, IIMPOKO UCIIO/Ib3yeMbI€ B IIDAKTHUKE: YI/IEBO4OPOAbI;

YMEeHHsI: -OCYILeCTB/SITb CaMOCTOSITeNIbHbIM TMOWCK XWMHUUYECKOW HWHpopManuu C
WCI0J/Ib30BaHUEM Pa3/IMUHbIX UCTOUHMKOB (CIPABOYHBIX, HAYUHBIX W HayUHO-TIOMY/ISPHBIX
W3[jaHUM, KOMITBIOTEepDHBIX 0a3 [aHHBIX, pecypcoB VIHTepHeTa); HCIOIb30BaTh
KOMITbIOTEPHBIE TEXHOJIOTHH /i1 00pabOTKU U Tepejaud XUMUUECKOW WH(OpMaIuu U ee
TIpe/ICTaB/IeHNs] B pa3/IMUHbIX (hopMax;

-UCII0/Tb30BaTh NPUOOPeTeHHbIe 3HAHUSI U YMEHUsI B MPAKTHUECKOU /IeATeIbHOCTH U
TIOBCEIHEBHOM JKU3HU:

A1 IIOHUMaHUA r7100a/1bHBIX HpO6JIeM, CTOAINUX  TIepe], 4ejioBeueCTBOM:
3KOJIOTHUUYEeCKHX, SHEPreTuueCKrX U CbIpbeBEBIX.

Bompocs! g1 onpoca

1. HaxoxxgeHue B Tmpupofe, coctaB U ¢usnueckre cBoiictBa He(Tu. TomaMBHO-
SHepreTUyecKoe 3HaueHHe He(TH.

2. TlpombiineHHasi mepepaboTka HedTu. PekTrduKkanyss HedTH, OCHOBHBIE (DpaKLUU ee
pasziesieHus1, UX UCI0/Ib30BaHue.

3. Bropuunas miepepaboTka HedTenponykToB. PekTudukarms Masyra Tpu
YMEHBILIEHHOM /laB/IeHUHU.

4. KpekuHr He(TenpoAyKToB. Pa3miunble BUbI KpeKuHra, pabotsl B.IM. Illyxosa.

5. WM3omepusanusi ankaHoB. AJIKWIMpDOBaHUe  HelpezeslbHbIX  YIJIeBOZOPO/OB.
PucdopmuHr HeTernpoAyKTOB.

6. KauecTBO aBTOMOOW/ILHOTO TOTUIMBA. OKTaHOBOE UMCIIO.

7. IlpupopHblii UM monyTHbIM HedTsiHOW ra3. CpaBHeHMe cCOCTaBa NPUPOAHOTO MU
MOMYTHOTO ra30B, UX NPaKTUUeCKOe UCI0/Ib30BaHHe

8. KameHHb1 yronb. OCHOBHBIe HampaB/IeHUS MCIO0JIb30BAHHS KAaMEHHOIO YIVIAL.

KokcoBanve KkamMeHHOro yrjsi, BaKHeWllMe TPOAYKTbI 3TOr0 Mporecca: KOKC,

KaMeHHOYT0JIbHasl CMOJ1a, HaJiICMOJIbHAs BOJA.

9. CoenviHeHus1, BbljienisieMble U3 KAMEHHOYTO/IbHOW CMOJIbl. [IpoiyKThI, moyyaemble U3
Ha/JICMOJIbHOU BOJIbI.

Kpurepuu oLeHKH 001ue AJ/1sl yCTHOTO 0TBeTa
OneHka «5»:
* OTBET IIO/IHBIN U HpaBI/IJIbHLIﬁ Ha OCHOBAHHWH NU3YYEHHBIX TeopHﬁ;
¢ MaTepHa/I U3JI0KEH B OHpe,quIEHHOf/'I JIOTHUEeCKOU noc/jieg0BaTe/IbHOCTH, JIMTEPATYPHBIM
A3BIKOM,
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* OTBeT CaMOCTOSITe/IbHBIN.
Onenka «4»:

* OTBET MOJIHbIM U NPaBU/IbHBIM HA OCHOBAaHUU M3YUYeHHbIX TEOPUN;

* Marepuas H3JIOKeH B OIpeZie/IeHHOM JIOTMYeCKOM I0C/IefloBaTe/IbHOCTH, IPU 3TOM
JOTyIIleHbl /[Be-TPU HeCyI|eCTBEeHHbIe OIIMOKW, WCIpaBlieHHble 10 TpeOOBaHUIO
yuuTesl.

OueHka «3»:

* OTBeT IIOJIHbIM, HO TIPX 3TOM [IOMyIlleHa CyIlleCTBeHHas OlIMOKa WM OTBET HeroJIHbIH,

HEeCBSI3HbIN.
Onenka «2»:

* TIpy OTBeTe OOHAPY)KeHO HelOHWMaHWe Y4YallliMCs OCHOBHOTO COZlepyKaHUsl yueOHOro
Mareprasna WM [OMyleHbl CyIlleCTBEeHHble OMIMOKM, KOTOpble ydaluidcsi He MOXKeT
WCIIPaBUTh [IPU HABOJALIMX BOMPOCAX YUUTEJIS.

Onenka «1»:
* OTCYTCTBHME OTBeTa.

KoHTpo/ibHasi padoTa o TeMe «Yr/1eBOJOPOABI».
Bapuanr 1

1 3da/laHHe. Y cTaHOBUTE COOTBETCTBHE MeEXay d)OpMy/lOlj eeuwjecmeda u e2co Ha3eaHuem.

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

5) miporieH

2 3aganue: CoOTHeCUTe

Iousimus: A. moHomep b) crenens nosvMepusanyu B) CTpyKTypHOe 3BeHO

OnpeodeneHus 1) BbICOKOMOJIEKYJ/ISIDHOE COeJUHEHMe, TT0JIyUeHHOe B peakLMy Mo/IMMepu3atium 2)
MOBTOPSIIOLASICST  [pylma aroMOB B MakpOMoOJieKy/je — TojMMepa 3)  MCXOZAHOe
HH3KOMOJIeKYJ/ISIPHOe COoe/IMHeHre, CcojieprKalliee KpaTHble CBSI3U 4) UMC/I0 CTPYKTYPHBIX 3BeHLEB
B MOJIEKYJIe ToJimMepa

3 3agaHue: BbibepUTe MIPAaBUILHBIA OTBET

1. Bemjectea CH3-CH=CH2 u CH2=CH-CH2-CH3 siBisitoTCsi: a) u3omepamu; 0) roMosioramu;
B) M300apamHu; T') ©30TONIaMH

2. OrtaH, B OT/IMYMe OT aleTu/eHa: a) obecuBeurBaeT OpoMHYI0 BoAy; 0) He obecijBeurBaeT
OpOMHYI0 BOY; B) TIOJTAMEPU3YETCS., T') TOPUT

3. XapakTrepHble [ aJKEHOB Deakl[MM - 3TO PeaklWu a) 3amelleHus;; 0) pa3/ioKeHUs; B)
npycoeIuHeHus; r) oOMeHa

4. Kakoii o61eit hopmysie cootBeTcTBYeT neHTUH-1: a) CnH2n 6) CnH2n-6 B) CnH2n+2

r) CnH2n-2

5. MoHoMepoM /17151 TIo/TyueHust TIoJIMaTU/IeHa sieyisietcst a) CH2=CH2 6) CH3-CH3

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

6. /IBe TI-CBSI3W COZIEP>XKUTCSI B MOJIEKYJIe a) 3TeHa 0) OyTeHa B) 3THHA T')TOJIUATHIEHA .

7. OCHOBHBIM MCTOYHUKOM MeTaHa SIB/IIeTCs a) HeTh 0) IPUPOZHBIN ra3 B) yrojib T') CHHTe3-
ras

8. 'mapatauus - 3T0 a) NpuUcoeuHeHKe BOZbl 0) MpuUcoe uHEHNe BOJOPO/aA B) NMpUCOeJuHeHNe
TU/IPaToB T') OTLLeTJIeHHe BO/IbI

9. lecsiThili Mpe/iCTaBUTe/Tb Psifia alKaHOB Ha3bIBaeTCsl: a) OKTaH; 0) HOHaH; B) [ieKaH; I') TefTaH
4 3apanue. Hanuiuvre CTpyKTypHyIO (opmyny 2,5-auMmertunrekceHa-3. CocraBbTe (OpPMYJb
OJIHOTO TOMOJIOTa ¥ OZJHOT'O M30Mepa 3TOr0 BelleCTBa U Ha30BUTE UX.

5 3aganue. Hanuivre ypaBHeHUs peaklini
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a) XJIOpUPOBaHUs 3TeHa 0) ropeHusi MpOMyHA B) TUAPUPOBaHUs OyTagueHa-1,3

Bapuant 2
1 3aganme: CooTHOCUTE
Has3ssaHue peakyuu: A) ruapatauus b) ruapupoBanue B) geruaparaiys
I') ropenne
CywHocmb npoyecca: 1) nmpurcoerHeHre MOJIEKYJT Ta/ioreHa.
2) mpucoefuHeHHWe MOJIeKYJl BOZOpoja 3) MpHUCOefWHEHHe MOJeKy/n BoAbl 4) OTIierseHue
MOJIeKyJl BOZOpOZia 5) OTIilelyieHHe MoJieKyal BoAbl 6) B3aWMOJeNCTBHe C KHUCIOpPOAOM 7)
oOpa3oBaHue MOMMEepPOB
2 3ajanme. Haiiiute ypaBHeHUs, KOTOpble OTpaXkatoT Tipoliecc A) ropeHusi b) monumepusaiyuu
B) xpekuHra
1) C8BH18 - C4H10 + C4H8 2) nC2H4 - (-CH2-CH2- )n
3) CH4 + 202 - C02 +2H20 4) C8HI8 — 8C + 9H2
3 3agaHue: BeIOepUTe NPABUILHBIN OTBET
1. Kak OT/IMuuTh aLieTusieH OT MeTaHa
a) 1o criocobHoCTH 0becliBeurBaTh OPOMHYIO BoAy 0) ropeTh OeCIiBEeTHBIM TJlaMeHeM
B) 00pa30BbIBaTh B3PHIBOOTIACHBIE CMECH C BO3ZYXOM T') pa3/arathCs Mpy HarpeBaHUU
2. B oT/iMuMe OT ajIkaHOB /I/1s1 a/TIKeHOB HarboJiee XapaKTepHbI peakivy
a) oTiiervieHUst 0) MpUCOeAMHEHUS B) 3aMeIl[eHUs I') TOPeHus
3. Obas hopmysa alKUHOB
a) CmH2n+2 6) CnH2n B) CnH2n-2 r) CnH2n-6
4. CaMblli pacripoCTPaHEHHBIM B PUPO/E YTIeBOA0PO/,
a) byraH 0) Ma3yT B) MeTaH T) aljeTUJIeH
5. C KaKuM BelI[eCTBOM He Oy/leT B3auMOZeliCTBOBAaTh XJIOPOBOZOPOJ
a) c mporieHoM  0) C MeTaHOM  B) C al|eTUIEHOM r) c OyrazrieHOM
6. OTaH obpa3yeTcs U3 3TeHa B peakl[uu
a) U3o0MepHu3alui 0) MoMMepH3aliii  B) TUJAPUPOBAHUS T) J€TUPUPOBaHUS.
7. LIuk/iomporiaH ¥ TIpOTeH- 3TO: a) pafiiKanbl, 0) U30Mephbl; B); TOMOJIOTH T) a/UIOTPOITHbIE
BUJOU3MEHEeHMUS.
8. K mpefiesibHBIM YTJIEBOIOPOJjaM OTHOCHUTCSI a) OeH30s1 6) 3TH/IeH B) 3TaH T) alleTU/IeH
9. /IBe [BOIHBIE CBSI3W COZEPXKATCS B MOJIeKy/sie a) Kayuyka 0) OyTagueHa B) I[MK/IOMpOIIaHA
r) aLjeTuiIeHa
4 3apanme. Hanviuvre gopmyny: 3-mMeturneHTrHH-1. Hanuvivre gopMysibl JByX TOMOJIOTOB U
ozHoro usomepa. Hasosure ux.
5 3aganue. Hanuivre ypaBHeHUs! peakldii: a) ropeHUs mporiaHa 0) rypupoBaHuUsi 3THUHA B)
XJI0pUpOBaHUA mporeHa-1.

KpuTepuu onieHKH 001ye /i MMCbMEHHOM KOHTPO/IbHOM PatoThl
OneHka «5»:
*OTBET II0/IHBIN U HpaBHﬂbelﬁ, BO3MO’XHd HeCyIL[eCTBEeHHasa OILIMOKa.
OneHka «4»:
*OTBEeT HeIIO/IHbIN WIn AOITYILIEHO He bomee ABYX HeCylleCTBEHHBIX OILINOOK.
Onenka «3»:
°pa6OTa BBITIO/THEHA HE MEHee UeM HallOJIOBMHY, AOITyIljeHa OJHad CylleCTBEHHAas orrnbka u
TIPH 9TOM /[Be-TPH HECYIIleCTBEeHHbIE.
OneHka «2»:
'pa60Ta BBITIO/THEHA MEHBIIIE YEM HAIIOJIOBUHY WJ/IM COAEP>XUT HECKOJIBKO CYIIeCTBEHHBIX
oIMboK.
Onenka «1»:
°pa60Ta He BBITTIOJ/IHEHA.
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CamocrosiTenbHass pabora
(JomamHee 3a/jaHMe)

§10, ynp.1-11
TBopueckue 3a/1aHKs Ha ZIOM T10 BEIOOPY 00y4arommxcst

1. Ha ocHOBe JI0TIOJTHUTEIBHBIX UCTOUHUKOB MH(MOPMALUH, TTOITOTOBbTE COODIeHre Ha
TeMy:
«DHepreTuyeckre pecypcbl P@. DKOI0ruueckuii acrekT UX UCIO0Ib30BaHUS»

2.«/cronp30BaTh HeTb B KauecTBe TOIUIMBA — 3TO BCe PaBHO, UTO TOMUTh Iedb
accurHatusmu!» 1. 1. MeH[eJieeB.

[JaiiTe pasBepHYTBIM, [JOKas3aTeJbHbIM C TOYKM 3peHHs XWMHUM OTBeT Ha BOIIPOC:
«CripaBeJyIMBO /11 YTBEP)KJeHUe BeJIMKOI0 yUeHOr0?»

3. IloAroToBbTe /1€KTPOHHBIE MPe3eHTALMU K 000011[aroIeMy YpoKy Ha TeMBbI:
«Hedtsb: criocobs ee iepepabOTKI»

«HedTenpogyKThl U UX UCTIOH30BAHKE»

«KaMeHHbI yTo/b - CbIpbe  XMMHWYeCKOM MPOMBILLIIEHHOCTH»

«[IpupoaHbIN 1 NOMYTHBIN HePTSIHOM ra3bl — MPUPOAHbIE UCTOYHUKU Y

Tema 2.9. I'upoKciyibHbIE COeJUHEeHUS
KonTpommpyemblie KoMIoHeHThI: Y ; B2; B3, JIPo 4, JIPo 5, JIPo 7, JIPo 9, JIPo 12
KoHnTposupyemble 3HaHUA: OrpefesieHUe, KaacCU(UKaLMIO, HOMEHK/IATypy, CBOMCTBaA,
CrocoObI TI0/TyYeHUsI U IPUMEHEHHe CITUPTOB;
- BelllecTBa YW MaTepuasbl, IIMPOKO UCIIO/Nb3yeMble B MpakTUKe: (eHOJ, MeTaHOI,
3TaHOJ, 3TU/IEHTIUKOJTb, TJIULIEPHH.

yMeHHusi: -00BSICHATL: PEaKIMOHHON CrOCOOHOCTH OpraHWYecKUX COeJUHEHUH OT
CTPOEHUSI WX MOJIeKYy/; BBIMOJHATh XUMMWUECKUH SKCIepUMeHT TI0 pacro3HaBaHHUIO
Ba)KHEMIIINX OpPraHWYeCKUX BelleCTB, MOTYyYeHUI0 KOHKDeTHBIX BeIecTB, OTHOCAIIMXCS K
M3Yy4YeHHBIM KjlacCcaM COe/JMHEeHU;

Bonpocs! j15 onpoca

1. HatiTe onpesenenue criuptoB. KakoBa ux obiias dhopmysna?

2. Ctpoenve u Knaccudukaiusi cnuptoB. Kiaccudukaiusi CHOUpPTOB 10 TUITY
YIJIeBOJOPOAHOI0 pajyKasa, YUC/ITy TUAPOKCUIBHBIX IPYIII U TUITY aTOMa yIJjlepo/ia, CBI3aHHOIO
C TUJPOKCU/IBHOW I'PYMIION.

3. DNIeKTPOHHOE U TIPOCTPaHCTBEHHOE CTPOeHUE TMPOKCHUIbHOW TPYIIIIHI.

4. BiusiHMe CTpOeHMsl CHMPTOB Ha UX (U3KUecKde CBOMCTBAa. Me)XMoJeKy/isipHas
BO/IOPO/IHAas CBSI3b.

5. T'omosiornueckunt psif Tpefe/bHbIX OJHOATOMHBIX CIUpTOB. M3omepus u
HOMEHK/IaTypa aJKaHOJI0B, UX o01asi hopmyna.

6. XuMHUecKre CBOWCTBAa ajKaHOJOB. PeakIMOHHAsi CIIOCOOHOCTb TpeZeTbHBIX
O/JHOATOMHBIX CcnUpTOB. (CpaBHeHHEe KHCIOTHO-OCHOBHBIX CBOMCTB OpraHH4YecKux U
HeopraHUuecKux coejfvHeHuH, cogepxamyx OH-rpymmy: KUC/I0T, OCHOBaHUM, aM(OTepHBIX
coeJjHeHUM (BOJbl, CIUPTOB).

7. Peakiuy, moATBep)KJarollde KUCIOTHble CBOMCTBA CIUPTOB. Peakuuu 3ameleHus
TU/IPOKCU/IBHOU TPYIIIBL.
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8. MexxMorieKysipHasi ierupaTaLysi CIIUPTOB, YCJIOBUS 00pa30BaHMs TIPOCTHIX 3(PHUPOB.

9. CnoxHble 3¢Vpbl HEOPraHMYeCKUX U OpraHWYeCcKuX KUC/IOT, peakliuM 3TepurKaLyu.
OxuciieHre U OKAC/IUTeIbHOE [JerUpUpoBaHye CIIMpTOB.

10. CrocobbI TosTyueHUs1 CITUPTOB. ['MIPOJIM3 rajioreHanKaHoB. I'Waparaliysi alKeHOB,
yCJIOBUS ee MpoBe/ieHust. BocctaHOBIeHWe KapOOHUTBbHBIX COeMHEHHMH.

11. OTpenbHbIe TIpeACTaBUTENM alKaHOJIOB. MeTaHOo/1, ero NMpoMBbILLIeHHOe TT0JIyYeHre U
TpUMeHeHWe B TPOMBILUIEHHOCTH. buosnornueckoe feiictBue MmertaHosa. Crienuduueckue
CrocoObI TIOSTyYeHUst ITUIOBOTO criupTa. Pr3noioruueckoe AeicTBHe 3TaHoa.

12. MHoroatomHble CIUpTHL. VI30Mepusi U HOMeHK/aTypa IpefCTaBUTeNen [BYX- U
TPeXaTOMHBIX CIUPTOB. OCOOEHHOCTH XWUMUUYECKMX CBOMCTB MHOTOATOMHBIX CITMPTOB, WX
KauecTBeHHOe 0OHapyeHue. OTaenbHbIe MPeJCTaBUTe N STHU/IEHIIUKO/Ib, TIUL[ePHH, CIIOCOObI
VX T10JIyYeHUs], IPaKTUUeCKoe IpUMeHeHHe.

13. ®eHoM. DNMEKTPOHHOE U TIPOCTPAHCTBEHHOe CTpoeHUe (eHosa. B3auMHoe BausHUE
apoMaTH4eCcKOro Kosblia U TUAPOKCU/IbHOM TPYIIIIBL.

14. Xumuueckude cBolcTBa (eHoMa KakK (QYHKIUS €ro XUMUUeCKOTO CTPOeHUS.
BbpomupoBanue ¢eHona (KauecTBeHHasl peakijusi), HUTpPOBaHWe (TIMKPWHOBAs KHUC/IOTa, ee
CBOMCTBA U NpuMeHeHue). Obpa3oBaHKe OKpaLIeHHLIX KOMILJIEKCOB ¢ HoHOM Fe3",

15. ITpumeHeHue deHona. [TonyyeHue heHoMa B TPOMBILLLIEHHOCTH.

16. TTomyueHue 3TaHo/a OpPOKEHUEM TJIFOKO3bI M THpaTaLiiel ITUIeHa.

KpuTtepuu onieHKH 001jie /I/Is1 yCTHOT'0 0TBETa
OrneHKa «5»:

* OTBeT MOJIHbINA 1 TIPaBU/IbHBIN Ha OCHOBAaHWU W3YUY€HHBIX TeOPUl;

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

* OTBET CAMOCTOSITe/IbHbIMN.

OneHka «4»:

* OTBeT IOJIHbIM Y NTPaBU/IbHBIM HA OCHOBAaHWU M3YUYEHHBIX TeOPUH;

* MaTepua/s M3/I0)KEH B OMpejle/IeHHOW JIOTMYeCKOW TI0C/ie/joBaTe/TlbHOCTU, TPU 3TOM
JOTyIIleHbl  [IBe-TPHU HeCYI|eCTBeHHble OLIMOKH, WCIpaBieHHble 10 TpebOBaHUIO
YUUTEJISL.

Onenka «3»:

* OTBET TOJIHbIM, HO TIPU 3TOM JOMYyIlleHa CyIL[eCTBeHHasi OlTMOKA WM OTBET HEMOJIHBIH,

HeCBSI3HBIN.
OneHka «2»:

* 1pU OTBeTe OOHApY)KeHO HEMOHWMaHWEe YYall[dMCsi OCHOBHOTO COZiep>KaHUsl yuyeOHOro
MaTepuana WIA [JOMYyIeHbl CyleCTBeHHbIe OIMMOKM, KOTOpble yJallluiCs He MOXKeT
WCIPaBUTH MPY HABOJSALIMX BOMPOCAX YUUTEJISL.

Onenka «1»:
* OTCYTCTBUME OTBeTa.

IIpakTHueckas padora
CriipThl (MHCTPYKLIMA 10 BBIITOJIHEHUIO Ha CTp 286).
Llenb: uccnefoBaTh Ha MPaKTHKe CBOMCTBA CIIMPTOB.

KpuTepuu o1ieHKa 0011ue //isi BBIMO/THeHHUsI MPaKTHYeCKOi padoThI
5 0a/10B:
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paboTa BbINOTHEHA TIOJTHOCTBIO U TIPABUIIBHO, C/Ie/IaHbI TIPAaBU/IbHBIE HAOTIOE€HNS U BBIBOIBI;
JKCIIEPUMEHT OCYIIIECTBJIEH T0 TUIAaHY C YYeTOM TeXHMKH 0e30MacHOCTH W TpaBUI PabOThI C
BellleCTBaMH U 000pyI0BaHUEM;

TIPOSIBJ/IEHBI OPTraHW3aLIMOHHO-TPYAOBBIE YMeHUs (TIOAJep>KUBAOTCS UMCTOTa pabouero Mecta
TOPSIZIOK Ha CTOJIe, 5KOHOMHO MCIIOb3YIOTCSI PeaKTHBBI).

4 6anna:

paboTa BbINIOIHEHA MPaBWIBHO, CJe/IaHbl MPaBUIbHbIE HAOMIOZEHUS W BBIBOABI, HO TPU 3TOM
9KCITIEPUMEHT TIPOBEJIEH He TOJIHOCThIO WM JIOMYIIeHbl HeCyI|eCTBeHHbIe OLIMOKU B paboTe C
BeIlleCTBaMu U 000pyI0BaHHEM

3 6aia:

paboTa BBITIO/IHEHA TIPABUILHO He MeHee YeM HarloJIOBUHY WM [IOMYyIleHa CyIlecTBeHHast
omrbKa B X0Zie SKCIIePUMEHTa, B 00bsCHeHHH, B 0(hOpM/IeHMHM pabOThl, B COOJIFO/IEHUN TPaBU/
TeXHUKM Oe30racHOCTH Tpu paboTe C BelleCcTBaMu M 000py/0BaHHEM, KOTOpasi UCITPABISIeTCS
110 TpeOOBAHUIO YUUTEISI.

2 banna:

JonyleHbl ziBe (M Gosiee) CylieCTBeHHbIe OLIMOKK B XOfle SKCIEepUMEHTa, B OObSICHEHUH, B
opopmiennyu paboTh, B COOMIOJEHUM TIPAaBWJ TEXHUKW 0e30MacHOCTH mpu pabore ¢
BeIL[eCTBaMH U 000py/J0BaHKEM, KOTOPbIE YUaI[MICS HE MOXKET UCTIPABUTh JIaXKe 10 TpeOOBaHUIO
YUUTEIS.

1 6amwn:

paboTa He BBIMOJIHEHA, Y YUall[erocsi OTCYTCTBYIOT KCIIePUMeHTa/IbHbIe YMEHHUSI.

@OoHJ TECTOBBIX 3a/JaHUI /I/IA TEKYIIero KOHTPO,/Isi 3HAaHUH 10 TeMe:
Bbibepume 00uH NpasuibHbIX 8APUAHM:

He MoeT AB/IATHCA ABYXaTOMHBIM CIIMPTOM BeIECTBO € (hopMyJI0ii:
C2H402
+C3HsO
C3Hs0;
C4Hs0>

UK /10 BTOPUYHBIX CIUPTOB, uMeromyx ¢opmyay CsHi2O, paBHo:
+IByM

TpéM

UeTbIpEM

[IATH

CnupTt He 00pa3yercsi NpH B3aUMO/€/iCTBHH C BOAHBIM PACTBOPOM ILIE/I0UH C/IeyIOLIEro
COe/IUHEeHUS:

1,2 — nubpombyTaH;

+2,2 — tubpomMbyTaH;

1,3 — nubpombyTaH;

1,4 — pubpombyTaH.

Knacc yrjieBoiopo/ioB, /11000# MpeACTaBUTE/Ib KOTOPOro MPH B3aUMOAEHCTBHH C BOAOH
NMpeBpPaIaeTcsi B CIIUPT:

a/IKaHbI;

+aJIKeHbI;

aJIKWHBI;

aJIKaTueHsbl.
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BemecTBo, ycToiuMBOE NPU 00BIYHBIX YC/IOBUAX:
3TEeHOJT;

MeTaH/IUOJI;

rponasauos — 2,2

+0yTanauon — 2,3.

dopmyJia coeJUHeHHs, B MOJIEKYJ/Ie KOTOPOro Y BCeX aTOMOB yryiepoja SP2- rubpuausanus
3/IeKTPOHHBIX 00/1aKO0B:

CHsz — CH (OH) — CH3z;

CH> (OH) — CH (OH) — CH2(OH) ;

CsH4 (OH) — CH20OH.

Y nepeunc/ieHHBIX BeI[eCTB:

Q) MeTaHoJI;

0) 2,2 — puMeTH/IMPoONaHoa — 1;

B) (eHOT;

r) 2,4,6 — TpUHUTPO(EeHO0/1 KUC/IOTHBIE CBOICTBA YCU/TUBAKOTCA B PAAY:
a,0,B,T;

+6,a,B,T;

0,a,r,B;

B,I,a,0.

N3 nepeunc/ieHHbIX COeJUHEHUI caMble CU/IbHbIe KUC/I0THbIe CBOWICTBA MPOSIB/ISIeT:
+2 — xjopniporiason — 1;

2 — Gpomriporiasos — 1;

3 — xjiopriporiaHos — 1;

3 — 6pomriporiaHon — 1.

ITpu B3aumo/elictBuM ¢eHo/Ia ¢ OPOMHOI BOAON:
BbI/Ie/ISIETCS ra3;

OpoMHasi Bofia 06ecCIiBeurBaeTCst

+BbINAaZlaeT 0CaZloK;

BHeIIIHHE TIPU3HAKH OTCYTCTBYIOT.

IIpu B3auMo/1eliCTBUH 3TUIEHITUKOJISAA CO CBEXKeoCaKJ6HHBIM rufipokcujom meau(1l):
BbIZIeJISIeTCS ras;

0CaJIoOK U3MEeHSIeT 1|BeT

+0CaZloK paCTBOPSIETCS;

BHeILIHKe [MPHU3HAKK OTCYTCTBYIOT.

OCHOBHBIM NPOAYKTOM BHYTPHMOJ/IEKY/ISIPHOMH Jerujjparanuy 2 — MeTuI0yTaHosa — 2
SIB/IAIETCA:

IIeHTeH — 2;

2 — MeTunOyTeH — 1;

+2 — MeTH/I0yTeH — 2;

3 — meTunoyTeH — 1.

Pe3opiuH (1,3 — AMTHAPOKCHOEH30/1) BCTYIIAeT B peaKlidio CO BCEMH Bell[eCTBaMH U3 TPYIIIThI
Na, NaOH, NaCl;

Clo, Oy, Ca(OH)g;

Hz, HzSO4, Na2C03;
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+Brz, HNOs3, H>O.

Taouna 14
MeToanKa NpoBeieHHsI KOHTPOJISA
[TapameTpbl METOUKH 3HayeHue rapaMeTpa
IIpenen ganTEILHOCTHA BCETO KOHTPOJIS 15 MuHyT
[TocnenoBaTeIbHOCTL BEIOOpPA BOITPOCOB CrnyuaiiHas
IIpenyiaraemMoe KOJMUeCTBO BOIIPOCOB 5

Kputepuu oLieHKH:

-5 0a/UTI0B BBICTAB/SETCS CTYAEHTY, KOTOPBIM TIPAaBUBHO BBITIOJHSIET 5 TECTOBBIX
3a/laHui;

- 4 6a/1a BBICTABJISIETCS CTY/IEHTY, €C/IM TTPABWILHO PeIleHO 4 TeCTOBbIX 3a/laHUSI.

- 3 6aJ1a BBICTAB/ISIETCS CTY/IEHTY, eC/TU MPABUILHO PeIlleHO 3 TeCTOBbIX 3aJjaHUs

CamocrosTeibHast pabora
(JomaiHee 3a/jaHue)

§18, ynp.1-5
3ajaHus /11 CAaMOKOHTPOJIS

1.¥Y kakoro aromMa yriepoja B MosieKyJie (heHosma OyzieT 3aMel|aTbCsl aTOM BOZOPO/ia TPH
B3auUMO/IeCTBUH (heHOMa C (hopMabAeruoMm.

2. UeMy paBHO YKMC/I0 HETUOPUAHBIX P — 37IEKTPOHOB, 00pa3yIOIIUX eJUHYIO TT — 37IEKTPOHHYIO
CUCTeMY apoMaTU4ecKoro sifipa B (peHosie?

3. UeMy paBHO UHCJIO O — CBsI3eil B MoJieKy/e MeTua0eH30/1a?

4. BewiectBo, nmetotee crpoenre: C¢Hz(OH)2-CH20H o6paboTany pacTBOPOM rHIPOKCH/IA
HaTpusi. UeMy paBHa OTHOCHTe/IbHAst MOJIEKY/ISIpHasi Macca 00pa30BaBILIeTOCsI OPraHUUeCKoro
BelecTBa’?

5. PacrionioxuTe repeurcieHHbIe BelllecTBa B Psifl 110 Mepe YCU/IeHUsI UX KACTOTHBIX CBOWCTB.
A) denor;

b) 2,4,6 — TpunuTpodeHon;

B) staHom.

6. YcTaHOBUTE COOTBETCTBUE MeXXAY (hOpMYJIOi BellleCTBa U ero Ha3BaHUEM:

1) CHs — CH (OH) — CH (CHz) — CH3 A) deHorn
2) CH2 (OH) — CH (OH) — CH2 — CH3 b) 6yranguon — 1,2

3) CHz — CeéHs — CH3 B) 1,4 - aumetunbeH3o/1
4) CeHs — OH ') 3 — metunbyranosn — 2.

7. 3anuiMTe Ha3BaHMe BelecTBa X B CxeMe NpeBpalljeHu:

CoHy - +H20,KOH _, _ +C2H50H, H2S04 _ X

8. BribepuTe BellecTBa, C KOTOPHIMU MOXKET pearupoBaTh IJIALEPYH:
A) x10poBO/I0pO/;

b) ruppokcu kanus;

B) meTannuueckuii HaTpyK;
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I') xnop;
[1) a30THasi KUC/IOTa;
E) stanon.

9. Ilpu CKMraHuM OPraHNUecKoro BelecTBa Maccoi 3,5 r obpa3oBanoch 4,81 r yrieKucioro
rasa u 3,94 r Bogbl. Onpeenute ¢hoOpMy/ny BellleCTBa, eC/Id OTHOCUTe/IbHAs TJIOTHOCTD €ro
I1apoB 110 BO3/yxXy pasHa 1,1. B oTBeTte 3anuimuTe Ha3BaHUe BellleCTBa.

Tema 2.10. Anbaeru/ibl 1 KeTOHbI
KonTpommpyemblie KoMoHeHThI: Y ; Bz; B3, IPo 4, JIPo 5, /IPo 7, JIPo 9, JIPo 12
KoHTponpyemble 3HaHMs: OrpefiesieHue, KaaccudUKal[io, HOMEeHK/IaTypy, CBOMNCTBa,
CrocoObI TIOSTyYeHUsT U IPUMEHEHHe ajb/IeTU/I0B U KETOHOB;
- BelllecTBa M MaTepuasbl, IIMPOKO HWCIO/Ib3yeMble B MpaKTHUKe: (opMarbiAerus,
alieTasnbJerus, alieToH.

yMeHHUs1: -00BSICHATh: PEaK[JMOHHOW CIOCOOHOCTH OpraHWYecKUX COeJUHeHUd OT
CTPOEHUS] HUX MOJIeKYy/; BBINOJHATh XWUMHWUECKUM SKCIepUMeHT TI0 Paclo3HaBaHHUIO
BaKHEMILIMX OpPraHWYeCcKUX BeLeCTB, MOJy4YeHHI0 KOHKDETHBIX BEIeCTB, OTHOCSIIUXCS K
M3y4YeHHBIM KjlaccaM COeIMHeHU;

Bonpocsl 15 onpoca

1. T'omonoruueckuie psiibl a/bJETU0B U KeTOHOB. [ToOHATHE 0 KapOOHW/IBHBIX COeJUHEHHUSIX
2. DJIeKTPOHHOE CTpOeHre KapOOHUIbHOM TPYIIIIBL.
3. MI3oMepus U HOMEHK/IaTypa ajlberuoB U KeTOHOB.
4. XuMuJecKre CBOMCTBA anbJAeruioB U KEeTOHOB. PeakiMoHHasi crtocoOOHOCTh KapOOHUTBHBIX
CoeJUHeHU.
5. Peakuyu oKuC/IeHUs anberuioB, KaueCTBeHHbIe peakl[My Ha a/b/leruAHY0 rpynmny. Peakimm
TTOJIMKOH/IeHCALMK: 00pa3oBaHue GheHo10(popMalIberuIHBIX CMOJI.

KpuTepuu onieHKH 001j1e /I/Is1 yCTHOT'0 0TBETa
OneHka «5»:

* OTBeT IOJ/IHBIN 1 TPaBU/IbHBIN Ha OCHOBAaHWU M3YU€HHBIX TeOPUi;

* MaTepuras U3JI0KeH B Olpe/ie/IeHHOW JIOTUYeCKOM MOC/Iej0BaTeIbHOCTH, TMTEPATyPHBIM
SI3bIKOM;

* OTBET CaMOCTOSITE/IbHBIM.

OneHka «4»:

* OTBeT IMO/IHbIM Y NTPaBU/IbHBIM HA OCHOBAaHWU M3YUYE€HHBIX TeOPUH;

* MaTepua/J M3/I0)KeH B OMpej/le/IeHHOM JIOTMYeCKOW T0C/ie/loBaTe/IbHOCTH, TIPU 3TOM
JIOTyIIIeHbl  [IBe-TPHU HEeCYI|eCTBeHHble OIIMOKH, WCIpaBieHHble TI0 TpeOOBaHUIO
YUUTEJISL.

Onenka «3»:

* OTBeT IO/THBIN, HO TPX 3TOM /IOMYyIleHa CYI[eCTBeHHas OIMOKa WM OTBET HeIrO/HbIH,

HECBSI3HbIM.
OneHka «2»:

* 1IpU OTBeTe OOHApY)KeHO HETOHWMaHWEe YYall[UMCsl OCHOBHOTO COZiep>KaHUsl yueOHOro
MaTepyasa WIA [JOMYyIeHbl Cyl[eCTBeHHbIe OIMMOKHM, KOTOpble yJallluics He MOXKeT
WCIPaBUTH MPH HABOZSAIIUX BOMPOCAX YUUTEJIS.

Onenka «1»:
* OTCYTCTBUE OTBETa.
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IlpakTHueckasi padora
AnbJierufibl ¥ KeTOHBI (MHCTPYKLMSI TI0 BBITIO/THEHHMIO Ha CTp 287).

Lenb: viccnefoBaTh Ha MPaKTHUKe CBOMCTBA a/ibJierH/0B U KETOHOB.
Kpurtepuu oneHka o01ue /15 BbITNO/THEHHU MPAKTHYECKOH PadoThl

5 6anoB:

paboTa BBITIOJTHEHA TIOJTHOCTBIO U TIPaBU/IBHO, CZie/laHbl MPaBU/IbHbIE HAO/TFO/I€HUS U BBIBO/Ib;
9KCIIEPUMEHT OCYIIeCTBJIEH T0 TUIaHYy C y4eTOM TeXHWKU 0e30TacHOCTH W MpaBuUi paboThI C
BellleCTBaMU U 000pyI0BaHHEM;

TIPOSIBJ/IEHbI OPTraHU3aLIMOHHO-TPYAOBbIE YMeHUs (TIOA1ep)KUBAIOTCS YMCTOTa pabouero mMecra u
TOPSIZIOK Ha CTOJIe, 5KOHOMHO MCIOb3YIOTCSI PeaKTHBBI).

4 6anna:

paboTa BBITIOJIHEHA MPaBWILHO, C/le/IaHbl TIPaBU/IbHBIE HAOJIIOZIEHHUsS] U BBIBO/bI, HO TPH 3TOM
9KCITEPUMEHT TIPOBE/JIeH He TOJIHOCThIO WM JIOMYIeHbl HeCyl|eCTBeHHbIe OIIMOKU B paboTe C
BellleCTBaMH U 000pyI0BaHHEM

3 bana:

paboTa BBITIONIHEHA TMPAaBUIBHO He MeHee YeM HArloJIOBUHY WM [IOTYIeHa CyIlecTBeHHast
omrbKa B X0Zie SKCIIePUMEHTa, B 00bsICHEHUH, B 0(hOpM/IEHHH pabOThI, B COOTIOAEHUN TIPaBHIT
TeXHUKHM Oe30racHOCTH TIpu paboTe C BellleCTBaMU M 000py/0BaHHEM, KOTOpasi UCITPABISIeTCS
110 TpeOOBaHUIO YUUTEJIS.

2 banna:

JonylleHbl e (M Oosiee) CyliecTBeHHbIe OLIMOKK B XOZle SKCIEepUMEHTa, B O0bSICHEHUH, B
opopmieHnu paboThI, B COO/IIOJEHWM TIPpAaBWJ TEXHUKHM 0e30MacHOCTH mpu pabore ¢
BeIL[eCTBaMH U 000py/J0BaHUEM, KOTOPbIE yUaII[UICs He MOXKET UCTIPAaBUTh JiaXKe 0 TpeOOBaHUIO
YUUTEIS.

1 6amn:

paboTa He BBIMOJIHEHA, Y YUaIl[erocsi OTCYTCTBYIOT KCIIePUMEHTa/IbHbIe YMEHHUS.

q)OH,l] TeCTOBbIX 3ana1m171 AJIA TEKYLIEro KOHTPOJId 3HAHHUM 10 TeMe:

Bb16epume O0O0UH npasu/ibHblX eapuaHm:

K KJ/IaCCy NpeAe/JIbHbIX dJIbAECrui0B MPUHA/JJIE)KUT BEILeCTBO COCTABA
CnHZH-ZO

CnHon+20

+CnH2nO

CnHZHOZ

BemecTBo cocraBa C;H4O mMoXxeT ObITh
MHOT'0aTOMHBIM CITUPTOM

+anbIeruoM

KMCIOTOU

MPOCTHIM 3(HpoM

BemecrBo, crpykrypa koroporo CH3;—C=CH—CH—CH=0, Ha3biBaeTcs

CH;
2-MeTHUJ/I-5-0KCOITeHTeH-2
+3-MeTUu/eHTeH-2-aab-5
5-MeTUNIreKceH-4-anb
4-MeTHU/IINeHTeH-3-ajlb

85



I'omosiorom OyTaHans ABASAETCA
+TIporaHab

OyTaHOH

Oyranosi-1

OyTaH

M3omepom OyTaHasisi He SIBJISIETCH
OyreH-2-o71-1

OyTaHOH

LUK/I00yTaHO

+1U3TUNOBBIN 3Up

JI/isi mpomnaHa/isi XapakTepHa u3o0Mepus
YIJIEPO/IHOTO CKeseTa

reoMeTpuuecKas

+MeXXKaccoBas

Ontuueckas

Cpean yTBep)K/ieHUU:

A. B Kap0OHW/IbHO# IpyIIe a/Jb/eru/i0B 3JIeKTPOHHAA IVIOTHOCTH CBA3U CMeIleHa K
aToMy yrjepoja.

b. B Mosiexky/1ax a/ibAeru0B eCTb HelipoyHas T-CBA3b, —

BEPHO TOJILKO A

+BepHO TOJILKO b

BEpHbI 00a yTBEP>KEHUS

o0a yTBepyK/ieH!s] HeBepHbI

TeMnepaTypa KuUNeHHs 3TaHa/IsA HIKe, UeM y 3TaHOJIa, IOTOMY UTO
y 3TaHoJIa BhILIe MOJIeKYyJIsipHas Macca

B MOJIeKyJIe 3TaHO/Ia HeT HeMIPOYHOU T-CBSA3U

B MOJIeKyJle STaHa/Isl MeHbllle aTOMOB BOZIOpOZa

+MeX/ly MOJIeKyJIaMH 3TaHasisl He 00pa3yroTcsi BOIOPOJHbIE CBSI3U

Uucio o-cBsi3eld B MoJIeKyJle alleTa/ab/ierujja paBHo
2

3

5

+6

Jnsi popmanb/eru/ja He XxapakTepHbI peakLiu
TIpUCOeIMHEeHUsT

+3aMelreHust

OKHCJIeHUs

BOCCTaHOBJIEHUS

IIpu HarpeBaHHMH aneTa/lbjAeru/a Co CBe)XeoCaKAEHHbIM ruipokcusoM meau(1I)
Hal/r0jaeTca

+TI0sIB/IeHHe KE/ITOT0, a 3aTeM KPaCHOT0 0cajKa

nipeBpalljeHue ronyboro ocagka rugpokcusia megu(1l) B uépHbiit

pacTBOpeHMe ocazika u obpa3oBaHue rosyboro pactsopa

pacTBopeHHe Ocajika U 00pa3oBaHKe BaCM/IbKOBO-CUHEr0 pacTBopa
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Oo0pa3oBaHue «cepeGpsIHOro 3epKajia» B peakjii C aMMHAYHbIM PaCTBOPOM OKCHAQ
cepeOpa /J0Ka3bIBaeT, UTO B MOJIeKYyJIe Bell[eCTBa CO/leP)XUTCA

KapOOKCH/IbHAs rpyTia

JBOMHas cBsi3b Mexkay aromamu C u O

+anbaeruiHas rpymra

aToM yT/iepoia B Sp?-ruOpuHOM COCTOSTHUM

IIpu oKHC/IeHNHU PonaHa/isi o0pa3yercst
rponaH

rporiaHos-1

+IIporaHoBas KUC/I0Ta

MpOoMnaHoJ-2

C nomoIpH0 aMMHAYHOT0 PacCTBOPa OKCHAA cepedpa MO)XKHO Pa3/IMYUTh PAaCTBOPbI
MeTaHOoJ/ia U 3TaHoJ1a

+3TaHOJIa U 3TaHaJIAd

arjeTajbJerusa v rnpornaHasis

[JIULIepHHA U STUJICHIJIUKOJIS

C rugpokcugom mequ(Il) pearupyror o6a BemecrBa
+TJ/IML[ePUH Y TIPOTaHasib

arieTanbJeruj U TaHOJI

3TaHO U (peHoN

dheHon ¥ hopManberus

IIpu BoCCTaHOB/IEHHH OyTaHa/IA MOTYYAeTCs
+0yTaHos-1

OyTaHOBast KMC/IOTa

OyTaHos1-2

IUOYTUIOBBIN 3hUp

Cpeju yTBepXK/eHMI:

A. AnbJierupibl NPOSAB/IAKOT C/1a0ble KHC/IOTHBIE CBOMCTBA.

Bb. Anbaerujpl, B OT/IMYNE OT KeTOHOB, JIerKO OKHC/ISIOTCS, —
BEPHO TOJIbKO A

+BepHO TOJILKO b

BepHbI 00a yTBepsK/eHust

o0a yTBepyK/ieH!s] HeBepHbI

B njenu npeepamenuii  CH3—CH>—OH - X - CH3—COOH BenjectBoM X sIB/ISIETCS
CH=CH

CH>=CH>

CH3—CHClI

+CH3—CH=0

B nenu npeppamenuii X —2%" , CH;—CH=0 — Y

BenjectTBaMi X U Y COOTBETCTBEHHO ABJ/ISAIOTCS
3TUJIeH U 3TaHOJI
3TaHOJI ¥ YKCYCHasi KUCI0Ta
+aleTuieH U 3TaHo
aleTU/IeH U YKCyCHas KUC/I0Ta
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dopMasibjeruj MOXXHO MOJIyUYUTh
KPEeKUHI'OM MeTaHa

rujparalyen aleTuieHa
+OKHC/IeEHeM MeTaHOoJ/ia
TUAPOJIM30M XJIOpMeTaHa

Taouna 15
MeToanKa NpoBeieHHsI KOHTPOJISA
[TapameTpbl METOUKH 3HayeHue rapameTpa
IIpenen nanTEILHOCTHA BCETO KOHTPOJIS 15 MuHyT
[TocnenoBaTeIbHOCTL BEIOOpPA BOITPOCOB CnyuaiiHas
IIpeniaraemMoe KOJIMUeCTBO BOIIPOCOB 5

Kputepuu oLieHKH:

-5 0a/UIOB BBICTAB/SETCS CTYAEHTY, KOTOPBIM TIPAaBUBHO BBITIOJHSIET 5 TECTOBBIX
3a/IaHui;

- 4 6a/1a BBICTAB/ISIETCS CTY/IEHTY, €C/IH TTPABUILHO PeIleHO 4 TeCTOBbIX 3a/JaHUsl.

- 3 6aJ1a BBICTAB/ISIETCS CTYZIEHTY, eC/TM MPABU/ILHO PellieHO 3 TeCTOBBIX 3aJaHMUsI

CamocrosTeibHast pabora
(JomaiHee 3a/jaHue)

§19, ynp.1-5

3aziaHus 711 CAMOKOHTPOJIS
1.¥YcTaHOBUTE COOTBETCTBHE MEXY UCXOAHBIMHU BEI[ECTBAMUA U OCHOBHBIM TIPO/IYKTOM PeaKI|u
NCXOAHBIE BEHTECTBA
A) CH=C—CH3 + H20
b) CH3—CH,—CH=0 + Cu(OH)2
B) CHs—CH>—CH=0 + H»
I') CHs—CHOH—CH3 + CuO

MMPOOYKT PEAKIIUN
1) CH3—CH>—CH=0
2) CH3—CO—CHz3

3) CH3—CHOH—CH3
4) CH3—CH>—COOH
5) CH3z— CH>,—CH>OH
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Tema 2.11 Kap06oHoBbIe KHC/IOTHI

KoHTponiupyemble 3HaHHUA: orpefeneHue, KaaccuuKalio, HOMEHK/IaTypy, CBOMICTBa,
Cr1oco6blI MoJIyyeHust ¥ IpUMeHeHre KapOOHOBBIX KHCJIOT;

- BellleCTBAa U MaTepuasbl, LIMPOKO HCMO/b3yeMble B TpAaKTUKe: OpraHhyecKue
KHCJIOTBL.

ymeHud: -00BSICHATD: peaKL[I/IOHHOI\/’I CIIocoOHOCTH OpraHU4YeCcKnux COEAI/IHEHHI‘;I oT
CTpOE€HHA HX MOJIEKYJI; BBIIIOJIHATD XUMHUECKUH SKCIIEDUMEHT I10 PACIIO3HABAHHUIO
BaKHEHIIINX OpraHM4eCKuX BeIeCTB, MOJYUeHHWIO KOHKPETHBIX BeIlleCTB, OTHOCAIUXCA K
HN3YyUE€HHBIM K/laCCaM COEAHHEHHﬁ;

Bonpocsl ayia onpoca

1. ITonsiTve 0 KApOOHOBBIX KUC/IOTaX U UX K/IaCCU(pUKALUS.

2. DJIeKTPOHHOE ¥ TIPOCTPAaHCTBEHHOE CTPOeHHe KapOOKCH/ILHOM TPYIIITBL

3. T'omosoruueckuii psii TIpefeJbHbIX OJHOOCHOBHBIX KapOOHOBBIX KHC/IOT, UX
HOMEHK/IaTypa U U30MepHusl.

4. MexXMoJeKy/sipHble BOJOPOJHBbIE CBs3U KapOOKCWIBHBIX TPYI, WX BAWSHUE Ha

¢du3nueckre CBOMCTBa KAPOOHOBBIX KHCIIOT.

5. XumMuueckue CBOMCTBa KApOOHOBBIX KUC/IOT. Peakinu, WITFOCTPUPYIOLHEe KACTOTHbIE
CBOMCTBA Y UX CPaBHEHHUE CO CBOMCTBAMM HEOPraHMYeCKHX KUC/IOT.

6. OOpa3oBaHve GYHKIMOHA/IBHBIX TMPOM3BOAHBIX KapOOHOBBIX KHCJIOT. Peakiuu
TepudUKaLi. AHIUIPU/IbI KAPOOHOBBIX KUC/IOT, UX MOTyUYeHHe U TIPUMEHEHHE.

7. Cnocobbl Tmo/yueHUst KapOOHOBBIX KUCTOT. OT[e/bHbIe TPEACTaBUTEM U UX
3HaueHre. OOIUe CrIOCOObI MOyUeHUs: OKHUC/IeHHe ajKaHOB, aJIKEHOB, TIEPBUYHBIX CIHPTOB,
anbJeruoB.

Kpurtepuu onieHKH 001jie /I/Is1 yCTHOTO OTBETa
Oneska «5»:

* OTBET MOJIHbIN U MPaBU/IbHBIA Ha OCHOBAHUU U3YUYEeHHbIX TeOpUH;

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

* OTBET CAMOCTOSITE/IbHBIM.

Onenka «4»:

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

* MaTepua/l M3/I0)KeH B OMpejle/IeHHOM JIOTHUYeCKOW I10C/e/loBaTe/IbHOCTH, TIPU 3TOM
JIOTyIIIeHbl /IBe-TPHU HECYI|eCTBeHHbIe OILIMOKH, HCIpaB/leHHble T0 TpeOOBaHMIO
YUUTes.

Onenka «3»:

* OTBET TIOJTHBIM, HO TIPHU 3TOM JOMYyIlleHa CyI[eCTBeHHasi OIMOKa WM OTBET HEMOJIHBIMH,

HECBSI3HBIH.
OneHka «2»:

* Py OTBeTe OOHApPY)KeHO HerOHWMaHWe yJalllMMCsS OCHOBHOI'O COZiepkKaHHs yueGHOTO
MaTepHajia WIH JOMYIIeHbl CYIleCTBeHHble OIMOKH, KOTOpbIe YUalluiCs He MOXKeT
WCTIPaBUTD TIPU HAaBOZSAIIUX BOMPOCAX YUUTEJIS.

Onenka «1»:
* OTCYTCTBHE OTBeTa.

IIpakTnueckas pabdora
Kap6oHOBbIe KHC/IOTHI (MHCTPYKLHS IO BHITIOJTHEHHUTO Ha cTp 288).
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]_[ef[bl HCC/1eJ0BaThb Hd MMPAKTUKe (1)I/I3I/I‘-IECKI/IG 1 XMMUUeCcKHe CBOMCTBA Kap6OHOBbIX KHUCJIOT.

Kpurepuu ouieHKH 00111e /i/Isi BBITIO/THEHHA MPAKTHYeCKOH PadoThI
5 6a/10B:
paboTa BBINOJTHEHA MTOJTHOCTBIO U MPABU/IBHO, C/le/IaHbl TPABU/IbHbIE HAOJIIOZAEHUS U BBIBO/IBI;
9KCTIEPUMEHT OCYIL[eCTBJIEH T10 TUIaHy C YYeTOM TeXHUKH 0e30MacHOCTH W TMpaBWI pabOThI C
BeIL[eCTBaMH U 000pyJ0BaHUEM;
TIPOSIB/IEHbI OPraHU3AlMOHHO-TPY/AIOBbIe YMeHUs (T0/Iep>KUBAOTCSl UUCTOTa pabouero mMecra u
TIOPSIIOK Ha CTOJIe, 5KOHOMHO UCITOJIb3YIOTCS PEAKTHBEI).
4 6amna:
paboTa BbIMIOJIHEHA MPABU/ILHO, C/e/IaHbl TIPaBUIbHbIE HAOMIOJEHNsT U BBIBOJbBI, HO TPU 3TOM
9KCTIEPUMEHT TIPOBeZIeH He TIOJTHOCThIO WM ZIOMYIIleHbI HeCylleCTBeHHbIe OIMOKU B pabore ¢
BeIL[eCTBaMH U 000pyJ0BaHUEM
3 dayna:
paboTa BBITIO/IHEHA TMPABUIbHO HE MeHee 4eM HAarloJIOBUHY WM [OTyIleHa CyIleCTBeHHas
oirMbKa B X0/le SKCIIEPUMEHTA, B 00BbCHEHUU, B OOPMIEHHM PabOThI, B COO/TIOIEHUH TTPABUIT
TeXHUKW Oe3ormacHoCTH Tipy paboTte c BelljecTBaMu U 000pyj0BaHKEM, KOTOpasi UCIIPAB/ISeTCs
10 TpeOOBAHUIO YUHTEIS.
2 6anna:
JonyliieHbl fiBe (1 Oosiee) CylleCcTBeHHble OMIMOKU B XO/le SKCIIEPUMEHTa, B OOBSICHEHUH, B
opopmneHnun paboTel, B COOJFOJEHWM TIPaBWJI TEeXHWUKH 0e30macHOCTH TIpu  paboTe ¢
BelllecTBaMH U 000py/J0BaHKEM, KOTOPbIE YUAII[MICS He MOXKET UCIIPABUTB ZiaXKe 10 TpeOOoBaHHI0
YUUTEIS.
1 6amwn:
paboTa He BBIMOJIHEHA, Y YUall[erocsi OTCYTCTBYIOT 9KCIIEPUMEHTA/IbHbIE YMEHHSI.

@DoH/, TECTOBBIX 3aJjaHUM [I7151 TEKYILlero KOHTPOJIsl 3HaHUH 110 Teme:

Bbibepume 00uH NpasuibHbIX 8ApUAHM:

dyHKIMOHaIbHAs rPyTa KaApOOHOBBIX KUC/IOT Ha3bIBAETCS

KapOOHUTbHOM

THU/IPOKCUIBHOU

+KapOOKCUTLHOM

CNOKHO3(HPHOU

Pearmpyer ¢ aMMuHayHbIM PpacTBOPOM OKCHJA cepedpa, fAaBas PpeaKkIHIO
«cepeOpsAHOro 3epKajia», C/IeAYIoIasi KHC/I0Ta

+MeTaHOBast

JTaHOBast

MaJIbMUTHHOBAST

OJIEeTHOBAst

O0ecuBeunBaeT OPOMHYI0 BOJy C/IeAyHOIIasi KHUC/IOTa
TIa/TbMUTHHOBAST

+0JIeMHOBast

CTeaprHOBast

yKCyCHast

Ykaxkure hopMyJ1y Henpe/e/IbHOM KHUC/I0ThI
C15H31COOH
CH3COOH
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HCOOH
+C17H31COOH

C yBesinueHreM yuc/ia aTOMOB yrjiepoja B MoJIeKyJ/iaxX npe/je/1bHbIX 0AHOOCHOBHBIX
KHCJ/IOT UX PacCTBOPHMOCTh B BO/i€e

+yMeHbIlIaeTCs

YBe/JIMUNBaeTCsa

yBeJ/IMUMBaeTCs He3HAUNUTE/ILHO

He U3MeHAeTCd

Ykaxure (hopMy1y KHC/I0ThI, IBJISIIOIIEHCA a/lb/eTHA0KHC/I0TON
C17H31COOH

+HCOOH

CH3COOH

C15H31COOH

YKcycHas KMC/I0Ta He pearupyer O C/IeyILUM MeTa/l/IOM
Zn
Mg
+Cu
Ca

YKCYCHHH KHC/I0TA He B3aHMOﬂEﬁCTBYET C
NaHCOs3

NaxSiO3

NaOH

+CO2

HanuinmuTe ypaBHeHHe peakIdM OKCH/A MarHus C YKCyCHOW KucioToi. OTBer pgaiiTe B
BU/le CyMMbI K03()¢ULIIeHTOB B ypPaBHeHUH PeaKI[ul
+5

A D3

B xope peakijuu 3TepuuKauu KapOooHOBbIe KHC/I0ThI PearupyoT
C MeTajljlaMu

C OCHOBaHUSIMU

+Co cnupTaMu

C KHC/IOTaMU

OJ1eMHOBasA KMC/IOTA He B3aUMOJEHCTBYET C PacCTBOPOM
6poma

+alleTata HaTpuUst

TU/IPOKCH/Ia HATPUSI

repMaHraHaTa Kaiusi

Onpeaenure BemiecTBo X B C/iefiyIoiieii cxeme nMpeBpalleHuit:
MeTaHo/J — X — YKCyCHasi KHC/IOTa

sTrdopmMuar

3TaHaJTb

MeTaHa/lb
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+MeTu/Manerar

MeTo1Ka TpoBe/ieHUs1 KOHTPOJISI

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

Kputepuu oLieHKH:

-5 0a/UTI0B BBICTAB/SETCS CTYAEHTY, KOTOPBIM TIPAaBUBHO BBITIOJHSIET 5 TECTOBBIX
3a/laHui;

- 4 6a/1a BBICTAB/ISIETCS CTY/IEHTY, eC/TH MPABUIBHO PeIieHOo 4 TeCTOBbIX 3a/laHUS.

- 3 6as1a BBICTABJISIETCS CTY/IEHTY, eC/IU TPABUIBHO PellieH0 3 TeCTOBbIX 3aZlaHus

CamocrosTebHass pabora
(JomaiiHee 3a/jaHue)

§20, ynp.1-18
3afaHus AJ11 CAMOKOHTPOJIS

1. M306BITOK MypaBbHMHOW KUCIOTHI TipopearupoBan ¢ 200 T 6,1%-HOro pacTtBopa CH/IMKaTa
Hatpust. OnpefesiuTe Maccy oOpa30BaBIIIerocs 0cajKa.

2. B xope peakuuu 46 T YKCyCHOW KWUCJIOTBI C 46 T 3TaHona B [PUCYTCTBUU
KOHLIEHTPUPOBAHHOM CEPHOM KHUCIOTHI oOpa3oBaniochk 54 T 3twsauerara. OripefesTe BbIXOZ
peakiyu 3TeprdUKalIiu.

3. Cmech rusipokapOoHaTa HaTpUsl M KapOOHaTa HaTpHsl TIOJIHOCThIO TipopearupoBasia ¢ 300 r
14%-Horo pacTBopa yKCycHOM KucaoThl. [Ipu aTom Beigenuaock 11,2 i1 (H.y.) rasa. Onpegenvre
MaCCOBYIO JI0/TF0 KapOoHaTa HaTpusi B UICXOAHOU CMeCH

Tema 2.12. IIpou3Bo/jHbIe KAPOOHOBBIX KUC/IOT

KoHuTposupyemble 3HaHUA: oOrpefesieHUe, KaacCU(UKalMO, HOMEHK/IATypy, CBOMCTBa,
CTOCOOBI MOJTyYeHUsI ¥ TIPUMEHEeHHE C/IOXKHBIX 3(HPOB;

- Bell[eCTBa U Marepuasbl, IIMPOKO UCIOMb3yeMble B TpaKTUKe: JKUPbI, MbUIa U
MOMOIIIMEe CPeJCTBa;

yMeHHs: -O0bSCHSTb: PEaKLMOHHOW CMOCOOHOCTM OpPraHWuYecKUX COeIMHEeHHH OT
CTPOEHMS UX MOJIEKYIT;

Bonpocs!i jJisi onpoca

1.CTpoeHue ¥ HOMEHK/IAaTypa CJIOKHbIX 3(UpPOB, MEXK/IacCcoBasi H30MepUsi C
KapOOHOBBIMU KUCIOTaMHU.

2. Crioco6bl MoyueHHUsT CI0KHBIX 3(GupoB. OOPaTHUMOCTh peaki[uu 3TepuduKaiuu u
(hakTOpBI, BAUSAOIIME Ha CMelljeHre paBHOBEeCHS.

3. OG6pa3zoBanue Cca0XHbIX TmonuddupoB. ITlomatunenTtepedranar. JlaBcaH Kak
rpe/CTaBUTe/Tb CAHTETUYECKUX BOJIOKOH.

4. XuMryecKre CBOMCTBA U NMPUMeHeHUe CJI0KHBIX 3(UPOB.

5. JKvpbl Kak C/1I0’KHbIe 3(UpPbI TJIMLIepUHA.
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6. KapOboHOBbIe KHC/IOTBI, BXO/SINME B COCTAaB >KUPOB. 3aBUCUMOCTh KOHCHUCTEHIUH
JKUPOB OT HUX COCTaBa.

7. XuMU4ecKre CBOMCTBA XKUPOB: TH/IPOJIM3, OMbLIEHUE, TUAPUPOBaHre. bruonornyeckas
POJIb )KUPOB, WX MCTO/Ib30BaHUE B OBITY U TIPOMBIIILJIEHHOCTH.

8. Cosit KapOOHOBBIX KUC/IOT. Mbla.

9. CriocobbI mo/TyueHUst COJiei: B3aUMOjIeHiCTBUe KapOOHOBBIX KHCJIOT C MeTaJl/laMu,
OCHOBHBIMM OKCH/]JaMH, OCHOBAHUSIMU, COJISIMU; I11€JIOUHOM TUAPOJIN3 CTIOXKHBIX 3(PUPOB.

10. XuMuHueckre CBOMCTBA Co/eii KapOOHOBLIX KHCJ/IOT: TM/POJIM3, PeaKIMd HOHHOIO
oOMeHa.

11. Mpbina, CyLUHOCTh Morollero AelcTBusi. OTHOIeHHMe MbUIa K >KeCTKOW Bo/e.
CuHTteTnueckue morwiue cpeactsa — CMC (zeTepreHTbl), UX MPeMMYILeCTBA U HEJOCTaTKU.

12. TlonyueHue Cc/OXHBIX 3GUPOB peakiueld 3Tepudukanuu. CiokHble 3¢UpPLI B
rpupofe, ux 3HaueHue. [IpumMeHeHMe CI0XKHBIX 9()UPOB Ha OCHOBE CBOMCTB.

13. JKuphbl Kak cyioxHbIe 3upbl. Knaccudukaiiys >KxupoB. XuMHUUYecKre CBOMCTBA KUPOB:
TU/IPOJIN3 U TUJIPUPOBaHUe KUIKUX >KUPOB. [IpriMeHeHe >XKUPOB Ha OCHOBe CBOMCTB. Mbuia.

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

* OTBET MO/HbIN U MPaBU/IbHBINA Ha OCHOBAaHUU W3YUeHHBIX TeOpUi;

* MaTepuas U3/0)KeH B OTpe/ie/IeHHOM JIOTUUeCKOoM Moc/ej0BaTe/IbHOCTH, JTUTepaTyPHbIM
SI3BIKOM;

* OTBET CaMOCTOSTEe/IbHBIH.

OueHka «4»:

* OTBET MOJIHbIN U MPaBU/IbHBINM HA OCHOBAaHUU M3YyUYeHHBIX TeOpUH;

* MaTepuas W3/I0KEH B Orpe/ie/ieHHOW JIOTMYeCcKol T0C/iefjoBaTeTbHOCTH, TIPU 3TOM
JOTyIIleHbl  [IBe-TPHU HeCYI[eCTBeHHble OLIMOKH, WCIpaBleHHble TIO TpeOOBaHUIO
YUUTeTSI.

Onenka «3»:

* OTBET TOJIHbIM, HO TIPU 3TOM JIOMYIlleHa CYyIL[eCTBeHHas OIIMOKA WM OTBET HEMOJIHBIH,

HEeCBS3HBIHN.
OneHka «2»:

* 1Ipy OTBeTe OOHApY)KeHO HETOHWMaHWEe YYall[UMCsi OCHOBHOTO COZiep>KaHHUsl yueOHOro
MaTepuajia WIH JOMNYIeHbl CYIIeCTBeHHbIE OIIMOKMU, KOTOpbIe YYallUiCs HEe MOXXET
WCIIPaBUTh MPU HABOJSAIIUX BOMPOCAX YUUTEISI.

Onenka «1»:
* OTCYTCTBHE OTBeTa.

@DoHJ, TECTOBBIX 3a[jaHUM [I71s1 TEKYIIlero KOHTPOJIsl 3HaHUH 110 Teme:

Bbibepume 00uH npasuibHbIX 8apUaHmM:

B3aumo/ielicTBHe NPONUOHOBOH KHC/IO0THI C 3TH/IOBbIM CIIUPTOM Ha3bIBaeTCsl peaKIuei:
rUpaTaruy,

+3TepuduKaLiyu,

TU/IPUPOBaHUs,

HeuTpam3aLyu.

CoeiHeHHe KaKOH CTPYKTYPbI MOKHO OTHECTH K BOCKaM:
CH3COOC16H33,
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+C15H31COO0C16H33,
C15sH31COOC;Hs,
CH»=CH-COOC3Hj-.

CooTtHecure:

THII BellleCTBa: dbopmya:

1) cnoskHbIi 3¢up, a) CH2-O-CO-C17H3s
2) BOCK, CH-0O-CO- Cy7H3s
3) Kup, CH>-O-CO- C17H3s5
4) MbITIO. 6) C15sH31COOC8H37,

B) C17H35COONa,
r) CH3-COOCH:zs.
6. CooTHecure:

WCXO/IHbIE BellleCTBa: THUI peaKIvn:

1) C17H33COOH + H; -

2) CH3-CH»-COOH + CH3OH - a) OMbl/IeHMe,

3) CH2-O-CO- C17H33 0) ruaposus,
CH-O-CO- Cy7H3z + 3 NaOH - B) 3TepuduKalus,
CH2-O-CO- C17H33 ') TUAPUPOBaHUE.

4) CH3COOCsHy + H.O —

I'oMo0/10roM MypaBbHHOM KHC/I0THI SIB/IAAETCS KUC/IOTA:
OJIeMHOBaH,
1[aBe/ieBas,
+Mac/sHas
OeH30MHasl.

MonsipHasa mMacca mpefeIbHOW 0/JHOOCHOBHOI Kap0OHOBOM KHMC/IOTHI paBHa 284 r/mMo/ib.
Yuc/10 aTOMOB YI/Iepojia B 3TOH KHC/I0Te PaBHO:

15,

16,

+17

Kakoe 13 BeljeCcTB NMpoAB/IsAET Haubo/iee CHIbHbIE KHCIOTHbIE CBOWMCTBA:

+HCOOH,

CH3-COOH,

CH3-CH2-COOH

CH3-CH>-CH>-COOH.

PeaKHHEﬁ BTEPI/I(I)I/IKHI_[I/II/I Had3bIBAeTCHA B3aI/IMO}I[EI‘/‘ICTBI/Ie:
KHCJIOTEI CO e/10YbH0

+KUCJIOTBI CO CIIUPTOM,

KHCJIOTHI C I'a/IOreéHaMU,

KHUCJIOTHI C MeTa/lJ/IaMH.

CooTHecuTe:
THII BeIecTBa: NPHUPo/a BelljecTnBa:
a) CJIoXKHBIe 3(DUPHI TIML[ePUHA U BBICILIAX
1) Bockw, KapOOHOBBIX KUCJIOT,
0) co>kHbIE YPUPHI BHICIITNX KapOOHOBBIX
2) >KUPBI, KUCJIOT Y BBICLLIUX CITHUPTOB,
B) HaTpUeBbIe U KaJMeBble CO/MU BBICILIUX
3) MbuIa KapOOHOBBIX KUCJIOT,
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I') IPOU3BO/[HBIE KAPOOHOBBIX KUC/IOT, B KOTO-
4) cnokHble 3GUpkI. PBIX aTOM BO/IOPOZia KapOOKCH/ILHOM TPYIITIBI
3aMellleH Ha yT/1eBOAOPOAHbBINA paJUuKal.
CooTHecuTe:
HCXOJHBIE BeIecTBa: THUI PeaKuu:
1) CH3-CH>-COOCH3 + H.O -
2) CH»-O-CO-C17H3s

CH-O-CO-Ci7H3zs + 3 KOH - a) OMblieHue,

CH>-O-CO-C17H3s 0) ruzpuUpoBaHye,
3) CH>-O-CO-Ci7H33 B) sTepudUKalus,

CH-O-CO-Cy7H3z + 3 H: - T') TUAPO/IU3.

CH»-O-CO-C17H33
4) CH3-COOH + C;Hs0OH -

Kakoe 13 BeliecTB BbINajaeT U3 001ero psija:
TpHOJIear I/IMLePHHA,

+TPUHUTPAT IJIULIEPHHA,

TpHUCTeapar I/IULIepHHa,

TPUMa/JbLMUTAT TIULepHHa.

I'upo130M )KHPOB NMOTyYalT KUCIOTY:

YKCYCHYIO,

OeH301iHYIO,

II]aBeJIeBYHO,

+CTeapyHOBYIO.

MoisipHasa Macca npeje/TbHONH 0JHOOCHOBHOW KapOOHOBOW KHC/JI0THI paBHa 256 r/MoJib.
Yuc/10 aTOMOB YI/Iepojia B 3TOH KHC/I0Te PaBHO:

+15,

16,

17,

18.

MeTo/iMKa TIPOBe/IEHUs] KOHTPOJIS

[TapameTpbl MeTOIUKH 3HayeHue rapameTpa

[Ipegen nUTEILHOCTH BCETO KOHTPOJIS 15 MUHYT

ITocyieoBaTeIbHOCTL BEIOOPA BOMPOCOB CnyuaiiHas

Hpe,zmaraeMoe KOJIMUeCTBO BOIIPOCOB 5

Kpurepuu orieHKu:

-5 0a/UIOB BBICTAB/SIETCS CTYZEHTY, KOTODPbIM TIPAaBUIBHO BBITIOJMHSIET 5 TECTOBBIX
3a/laHUl;

- 4 6aJ/1a BBICTABJISIETCS CTY/IEHTY, eC/IM TIPABWILHO PeIieHO 4 TeCTOBbIX 3aJlaHUSI.

- 3 6as1a BBICTaB/ISIETCS CTY/I€HTY, eC/IU MPABUILHO PelieHo 3 TeCTOBbIX 3aJjaHUs

CamocrosTennbHas pabora
(JomalHee 3afaHue)

§21, ynp.1-12
Tema 1.9.1 AMHUHBI

KoHTponiupyemble 3HaHHUA: oOrpefiesieHde, KaaccuuKalio, HOMEHK/IaTypy, CBOMCTBa,
CrocoObl TI0JTyYeHUsl ¥ TIPUMeHeHue YT/IeBO/IOB;
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- BellleCTBAa M MaTepuasbl, IIMPOKO MCMO/b3yeMble B TIpPaKTHKe: TJII0K03a, (PYKTO3a,
KpaxmaJi, caxapo3a, L|eJI/IF0/103a;

ymeHud: -00BSICHATD: PeakiiMOHHYIO CIIOCOOHOCTh OpraHn4yeCcKux COE,E[I/IHGHPIFI oT
CTpOE€HHA HX MOJIEKYJI; BBIIIOJIHATD XUMHUYECKUN SKCIIEpUMEHT 110 pPAaCII03HdABAHWIO
BaKHEHIIINX OpraHrM4eCKuX BeIeCTB, MOJYYeHHWI0O KOHKPETHBIX BeIlleCTB, OTHOCAIUXCA K
HN3YyUE€HHBIM K/ldaCCaM COE,I[HHEHHFI;

Bonpocsl aia onpoca
1. Tonsite 06 yrieBozax. Knaccudukamus yrieBogoB. MOHO-, M- U TIO/IMCAaXapU/Ibl,
TIpe/ICTaBUTeNN Ka)K0W ITPYMIIbl YI/1€BO/OB.
2. Buosioruueckast poJib YT/IeBOZIOB, UX 3HaUeHMe B )KU3HU YesloBeKa 1 001jecTBa.

3. MoHocaxapuzpl. CTpoeHHMe U ONTHUecKas H30Mepus MoOHoOcaxapujos. Mx
KJ/IacCU(UKALIMS 110 YKC/Ty aTOMOB yTJIepo/ia ¥ pUpo/ie KapOOHUTIbHOMW TPYTIIIEL.

4. @opmyner @uiepa u Xeyopca i W300pakeHHsT MOJIEKYJT MOHOCAXapHU7OB.
OTtHeceHre MOHOCaxapuzoB K D- u L-psiny. BakHeliiue npejcraBUTe/ M MOHO3.

5. I'moko3a, cTpoeHUe ee MOJIEKY/IbI U (pr3nueckue cBoicTBa. TayTomepust.

6. XuMHUeckre CBOMCTBA T/IFOKO3bI: peaklUd 10 albJeruaHou rpyrre («cepeOpsHOro
3epKajia», OKHMC/JIeHWe a30THOM KMCJIOTOMW, TuApUpoBaHue). Peakiuy T/IIOKO3bl  Kak
MHOT0aTOMHOTO CIMPTa: B3aUMO/IeMCTBUE TVIFOKO3bl C TUApoKcugomM Menu(Il) mpu komHaTHOM
TeMIiepaType U HarpeBaHUHU.

7. PazmuHble TUMBI Opo’keHUst (CITUPTOBOe, MOJIOUHOKHCIIOe). ['iroKo3a B mpupoe.
buonoruueckas po/sib U MpuMeHeHUe TTH0KO3bI.

8. ®dpykKro3a Kak u3omep I/t0K03bl. CpaBHeHUe CTPOEHUS] MOJIEKY/Ibl U XUMHYECKUX
CBOWCTB TJTFOKO3bI U PpyKTO3bl. PPYKTO3a B IPUPOJIE U ee OMOOrnuyeckast posb.

9. ucaxapuzel. CrpoeHwe  aucaxapusioB. Crnocob  cowieHeHUs — I[UKJIOB.
BoccraHaBnvBarolle ¥ HeBOCCTaHAB/IMBAIOLMe CBOWCTBA [AUCAXapUOB KakK Cle[CTBUe
COUJIeHeHHsI LIMKJIa.

10. CtpoeHrve ¥ XUMHYeCKHMe CBOMCTBAa Caxapo3bl. TexXHOJOrhuecKrue OCHOBBI
TIPOM3BO/CTBA caxapo3bl. JIakTo3a 1 MaibTo3a KakK M30Mephbl Caxapo3bl.

11. TTonmucaxapugel. O61miee cTpoeHue mosMcaxapuzioB. CTpoeHre MOJIEKYJIbI KpaxMaria,
aMus03a M amusonekTuH. dusnyeckre CBOWCTBA KpaxMmasa, ero HaxOXJeHWe B MpUpOfe U
Ouosiornyeckast posib. ['/TMKOTeH.

12. Xumuueckue CBOHCTBa Kpaxmajna. CTpoeHHe 3/1eMEeHTapHOro 3BeHa L|eJTFO/I03bI.
BnusiHue cTpoeHMs TONMMMEPHOM Lieny Ha (U3NUecKre U XMMHUeCcKhe CBOMCTBA L€JITHOJIO3bI.
'vaponus 11e/1110/103b1, 06pa3oBaHUe C/IOKHBIX 3(UPOB C HEOPraHMUeCKUMU U OpraHudyeCKUMU
KHC/IOTaMH.

13. TloHsiTHe 00 MCKYCCTBEHHBIX BOJIOKHAX: alleTaTHBIN IIe/K, BUCKO3a. HaxoxkzeHue B
MpYpo/ie ¥ 6roioruuecKast posib Lie/r0/103bl. CpaBHEHMEe CBOMCTB Kpaxmara ¥ LeJITH0/I03bI.

Kpurepuu oneHKH 001ue /i/1sl yCTHOTO OTBeTa
Onenka «5»:
* OTBeT IO/IHbIM Y MPaBU/IbHBIN HA OCHOBAHWU M3YUYEHHBIX TeOPUH;
* MaTepuas U3/0KeH B OTpe/ie/IeHHOW JIOTMUeCcKOM Moc/ej0BaTe/IbHOCTH, TUTepaTypPHbIM
SI3bIKOM;
* OTBET CAMOCTOSITE/TbHBIMN.
Onenka «4»:
* OTBET MOJIHbIM U NPaBU/IbHBIM HA OCHOBAHUU M3YUYeHHBIX TeOpUH;
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* MaTepuaql H3JI0KEH B OHpe/ILEJIEHHOfI JIOTUUeCKOU rnoc/iea0BaTe/JIbHOCTH, IIPU 3TOM
AOITYIIl€eHbI [ABe-TPU HeCYLleCTBEeHHbIE 0].HH6KI/I, HCIIpaBJ/IEHHBIE TI0 TPE60BaHI/II'0
yuuTess.

Onenka «3»:

* OTBeT HOHHBIﬁ, HO IIpHW 3TOM [AOIIyIieHa CyIieCTBeHHasa OH_H/I6Ka U/ OTBeT HeHOHHLIﬁ,

HECBSI3HbIN.
OueHka «2»:

* TIpY OTBeTe OOHAPYKEHO HETNIOHMMaHWe YYall[MMCs OCHOBHOIO COZEpP)KaHUs yuyeGHOro
MaTepHa/ia WM [OOIIylleHbl CYIjeCTBeHHbIe OH_H/I6KI/I, KOTOpbIe yan_U/H\;ICH He MOXeT
VCTIPABUTB TIPY HABOJALIMX BOIIPOCAX YUMTeJIs.

OuneHka «1»:
¢ OTCYyTCTBHE OTBETA.

IIpakTHyeckas padora Ne 6
YrneBogpl (MHCTPYKLKS 10 BBIMOJIHEHUIO Ha cTp 290).

Lenw: uccienoBaTh Ha TPAKTHKe (U3MUECKHE W XUMHUUECKHEe CBOWCTBA TJIFOKO3bI, Caxapo3bl,
KpaxmaJia.

Kpurtepuu onieHKa NpakTHYeCKOH padoThl

5 6aoB:

paboTa BhINOJTHEHA MTOJTHOCTHIO U MPABU/IBHO, C/le/IaHbl PABU/IbHBIE HAOJIIOAEHUS U BBIBO/IBI;
9KCTIepUMEHT OCYILeCTBJIEH IO TUIaHy C y4eTOM TeXHUKH 0e30macHOCTU W TpaBUI paboThI C
BeIlleCTBaMH U 000pyI0BaHUEM;

TIPOSIB/IEHBI OPTaHU3al[MOHHO-TPY/IOBble YMeHHUsI (TIOZIep>KUBAOTCS YMCTOTa paboyero mMecta u
TIOPSIZIOK Ha CTOJIe, 5KOHOMHO MCIO/b3YIOTCSl PeaKTHBBI).

4 6anna:

paboTa BbINOJTHEHA TPaBU/IbHO, CZle/IaHbl MPABUIbHBIE HAOJIIOJEHUsS W BBIBO/bI, HO TIPH 3TOM
9KCTIepUMEHT TIPOBeZieH He TIOJTHOCThIO WM ZOMYIIeHbl HeCylljeCTBeHHbIe OIMOKU B paboTe ¢
BelllecTBaMH U 000py/i0BaHHEM

3 basna:

paboTa BBITIONIHEHA TMPAaBUIbHO He MeHee YeM HarloJIOBUHY WM [IOTYIIeHa CyIleCcTBeHHast
omrbKa B X0Zie SKCIIeEPUMEHTa, B 00bICHEHHH, B 0(hOpMJIEHHUH pabOThI, B COOMIOEHUN TIPABHIT
TeXHUKHM 0e30racHOCTH TIpu paboTe C BellleCTBaMU M 000pYy/j0BaHHEM, KOTOpasi UCITPABJISIETCSI
1o TpeOOBAHUIO YUUTEJISI.

2 banna:

JonyieHsl fBe (1 Oosiee) CyiecTBeHHble OMIMOKKA B XO/le JKCIIepUMEHTa, B OOBSCHEHWH, B
odopmsieHnr paboTel, B COOMIOJE€HUM TIPaBWI TeXHWKM Oe30macHOCTH mpu  pabore c
BelllecTBaMH U 000py/J0BaHKEM, KOTOPbIE YUAII[MICS He MOXKeT UCIIPABUTh JiaKe 10 TpeOOBaHHIO
YUHTEJIS.

1 6amn:

paboTa He BBIMOJIHEHA, Y YUaIl[eroCsl OTCYTCTBYIOT KCIIEPUMEHTa/IbHbIE YMEHHUS.

@DoH/J, TECTOBBIX 3aJjaHUM [I71s1 TEKYILero KOHTPOJIsl 3HaHUM 110 TeMe:
Bbibepume 00uH npaguibHbIX 6APUAHM:

MonekynspHas ¢popMyJ/ia KJ1eT4aTKi
C6H1206
(C5H804)n
(C5H1005)n
+(C6H1005)n
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Kakoii cBfi3b10 CcOeiTHEHbI 0CTAaTKM /IBYX MOHOCAXapU/i0B B MoJIeKyJle Jucaxapu/ja
[TenrtuHOM

+I"nMuKo3ugHON

Bopgopoanoii

Makpospruueckou

Jl1A MOHOCaxapH/l0B XapaKTepHbI CBOMCTBA
IInoxast pacTBOPUMOCTS B BOJie

Bricokue TeMIieparypsl I/1aB/IeHUst

+CraiKum BKyC

Bce BepHO

K BoccTaHaB/IMBaKOIIMM JUcaxapU/aM He OTHOCUTCH
+Caxapo3sa

MarnbTo3a

Lesronosa

JlakTo3a

3a0o/sreBaHMe caxapHbIM /JHa0eToM BbI3BAHO MOBBIIIEHUEM CO/leP)KaHHEM B KPOBH
Caxapos3sbl

Pri6035I

+1" oK 03b1

@pPYyKTO3bI

YeM MOXXHO OT/IMUMTD I/IHOK03Yy 0T (PyKTO3bI
Xnopugom xese3sa (I1I)

PackasieHHOW MeZJHOM MPOBOJIOKOU

BpomMHoI1 Bog0i

+Peakiueli cepeOpsTHOTO 3epKasia

3 yKa3aHHBIX yI/IeBO/I0OB He OKUC/ISIETCSI aMMHAYHbIM PacTBOPOM OKCH/Ia cepedpa
I'moko3a

ManbTo3a

JlakTo3a

+Caxapo3sa

B mosiekyie caxapo3bl 0CTaTOK IJIIOKO03bI CBSI3aH C 0CTaTKOM:
TJIFOKO3bI

+(pyKTO3bI

rajakTo3bl

MaJIbTO3bl

le/l 06p330BaHI/lI/l ].[PIKJ'[PI'-IECKOﬁ (l)OprI [JIOKO3bI IDUHUMAET y4aCTHE TUIPOKCH/IbHAA
rpyiniia 1rnpu yrjiepojHoMm atromMe:

CZ

C3

C4

+C>

DpyKTO3a AB/IAETCA:
anbJeruoCrupTOM
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+KeTOHOCIIUPTOM
OKCUKUCJIOTOMN
MHOT0aTOMHBIM CITUPTOM

Ilpu HarpeBaHUM pacTBOpa IVIIKO03bI € rupokcuom meau (I1):
obpa3syeTcs SIpKO-CUHUM pacTBOp

BBIJIE/ISIeTCS Ta3

+BbIMalaeT KPaCHO-OyphIi 0caziok

Ha CTeHKax Mpobupku obpa3syeTcst cepeOpUCTbIil HalmeT

Ha3BaHmue nporecca, NpoTeKaroIiiero no ypaBHeHHIO:
CeH1206 —» 2 CoH50H + 2CO»

+0OporkeHMe

dboTocuHTeE3

JekapOOKCUTMpOBaHKe

TJIUKOJIN3

Kakue 13 npuBeieHHbIX TEPMHHOB OTHOCATCA K (PpyKTO3€:

1. Anbperupocnupt 2. Kerocnupt 3. Ilentro3a 4. I'ekco3a 5. Monocaxapup 6.
Jucaxapup

1,3,5

+2,4,6

2,3,5

2,4,5

Kakue cBoiicTBa (pyKTO3bI MOATBEpPKJaeT NOsiB/IeHHEe SIPKO CHHero IjBeTa B pacTBope
¢ppykTo3bI € rupokcuaom meau (II)?

Anbgervinnie

KeTtoHnHble

+CnupToBbIe

KucnoTtHeie

Jucaxapu/ioM fIB/IAeTCA:
dbpykTo3a

KJIeTyaTKa

Kpaxmarn

+caxaposa

MeTo/iMKa TTpoBe/ieHUsi KOHTPOJIsI

ITapameTpbl METOUKH 3HaueHuUe rapamMeTpa
IIpenen nanTe/ILHOCTHA BCETO KOHTPOJIS 15 MUHYT
[TocnenoBarebHOCTb BbIOOpa BOIIPOCOB CrnyuaitHas
IIpepiaraemMoe K0J1M4eCTBO BOIIPOCOB 5

Kpurepuu onjeHKuU:

-5 0a//IOB BBICTAB/SIETCS CTYZEHTY, KOTODbIM IIPaBUILHO BBITIOJMHSIET 5 TEeCTOBBIX
3a/laHUl;

- 4 6a1a BHICTaBJISIETCS CTY/I€HTY, eC/IU TPaBUIBHO pellieHO 4 TeCTOBbIX 3a/laHusl.

- 3 0as11a BBICTAB/ISIETCS CTYIEeHTY, eC/Ti TIPAaBHJ/IbHO pellieHo 3 TeCTOBBIX 3ajaHus

CamocrosTeibHas1 pabora
(JomaiHee 3a/jaHKe)
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§22, ynp.1-6
§23, ynp.1-11
§24, ynp.1-5

Tema 2.13. AMHUHBI

KoHnTposupyemble 3HaHUA: oOrpefesieHUe, KaacCU(PUKaLM0, HOMEHK/IaTypy, CBOMCTBA,
CrocoObI TIOSTyYeHUsI ¥ IPUMEeHeHHe aMUHOB;
- BellleCTBa U MaTepualibl, LIMPOKO UCMO/Ib3yeMble B PAaKTHUKe: aHW/INH;

ymeHnud: -00BSICHATD: PeakiiMOHHYIO CIIOCOOHOCTh OpraHn4yeCcKux COE,E[I/IHEHI/Iﬁ oT
CTpOE€HHA HX MOJIEKYJ/I; BBIIIOJIHATD XUMHUECKUHN SKCIIEpDUMEHT I10 PAaCIli0O3HaBaHHIO
BaKHEHIIINX OpraHrM4YeCKMX BeLleCTB, ITOJIYUHEHHMIO KOHKPETHBIX BELEeCTB, OTHOCAIIUXCA K
N3YyUeHHBIM KjlaCCaM COEAHHEHHﬁ;

Bonpocs! ais onpoca

1. Knaccudvkanms v usomepusi aMuHOB. [ToHsTHe 06 amuHax. [lepBUuHbIe, BTOPHUHBIE
U TpeTuuHble amuHbl. Kaccudukalivs aMMHOB 10 TUITY YT/I€BOJJOPO/HOTO pafiukana U YHCTy
aMHHOI'PYII B MOJIEKYJIe.

2. T'omosiornyeckue psifibl TIpefenbHbIX anudaTUueCKux U apoMaTHYeCKUX aMHHOB,
V30MepHsi U HOMEeHK/IaTypa.

3. XumMuyecKre CBOKMCTBa aMMHOB. AMUHBI KaK OpraHrueCcKrue OCHOBaHMSI, UX CPaBHEHUE
C aMMHaKOM U JPyTMMH HeOpPraHWYyeCKUMHU OCHOBaHUSIMH.

4. CpaBHeHHWe XUMHUYECKUX CBOMCTB anudaThuecKux W apoMaTUueCKuX aMHUHOB.
O6pa3oBaHue aMU7IOB.

5. IIpumeHeHue u TiosiyueHre aMuHOB. [TosyueHne amuHoB. Pabotel H.H.3uHMHA.

KpuTtepuu onieHKH 001jie /I/Is1 yCTHOT'0 0TBETa
OneHka «5»:

* OTBeT MOJIHbINA 1 TIPaBU/IbHBIM Ha OCHOBAHWU W3YUY€HHBIX TeOpUll;

* MaTepuas U3/0XKeH B Orpe/ie/IeHHOM JIOTUUeCKOo# Moc/e1oBaTe/IbHOCTU, TUTepaTypPHbIM
SI3BIKOM;

* OTBET CAMOCTOSITe/IbHbIMN.

OneHka «4»:

* OTBeT MO/IHbIM Y NTPaBU/IbHBIM HA OCHOBAaHWU M3YUYEHHBIX TeOPUH;

* MaTepua/s M3/I0)KEeH B OIMpe/leJIeHHOM JIOTUUYeCKOM T10C/ie/loBaTe/IbHOCTH, TIPU 3TOM
JIOTyIIIeHbl  [IBe-TPHU HEeCYI|eCTBeHHble OIIMOKH, WCIpaBieHHble TI0 TpeOOBaHUIO
YUUTEJISL.

Onenka «3»:

* OTBeT IO/THBIN, HO TPU 3TOM /IOMYyIlleHa CYI[eCTBeHHas OIMOKa WM OTBET HEIrO/HbIH,

HeCBSI3HBIN.
OneHka «2»:

* 1IpU OTBeTe OOHApY)KeHO HENOHWMaHWEe YJalllUMCS OCHOBHOTO COZiep>KaHUsl yueOHOro
MaTepyasa WIA [JOMYyIeHbl CyleCTBeHHbIe OIMMOKH, KOTOpble yJallluics He MOXKeT
WCIPaBUTH MPY HABOZSAIIUX BOMPOCAX YUUTEJIS.

Onenka «1»:
* OTCYTCTBUE OTBETa.
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@DoHJ, TECTOBBIX 3a[jaHUM [I7Is1 TEKYIL|ero KOHTPOJIsl 3HAaHWUM 110 TeMe:
Bbibepume 00uH npaguibHbIX 6APUAHM:

O6mas ¢opmyJia nipeeTbHbIX aTH(PATHIECKUX AMUHOB:
CnH2n+2N

CnH2n+3N

+CnH2n+1NH2

CnH2n+4N

AToM a3oTa B THIAMHHE HAXOJUTCA B TAKOM )K€ COCTOSTHHH THOPHAM3AI[UH, KaK H aTOM
yrjiepoja B:

+3TaHe

3THHE

JTeHe

6eHsoste

CKO0/ILKO 0-CBA3€ei B MOJIEKYJ/I€ MEeTH/IAaMHUHA:
5

+6

7

4

Ha3Banue y Bemecrsa:
CH3-CH-CH2-CH3

NH2

3-aMmMHOOyTaH
MeTHU/IITUIAMUH
+2-aMMHOOYyTaH
OyTuIaMUH

M3oMepoM 2-aMHHOMNIPONIAHA SIB/IAETCS:
3TUJIaMUH

MEeTHJITTPOTNU/IAMUH

2-aMMHOOYyTaH

+TpUMeTH/IaMUH

I'omosioramu siB/IsieTCA napa BelecTB:
OeH30/1 ¥ aHUTMH

MeTU/ISTUIAMUH U TPUMEeTH/IaMUH
+2-aMUHOOYTaH 1 U30TIPONUIAMUH
2-MeTU/IIPOTIaH U 2-MeTU/I0yTaHab

Bo/iee cuIbHBIE OCHOBHBIE CBOMCTBA IpOoABJIAET:
dMMHAK

+aUMeTH/IaMUuH

dHUJINH

MeTH/IaMHUH
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IlepBuuHbIe aMUHBI MOXXKHO OT/IMUUTH OT BTOPUYHBIX C MOMOILbIO:
+HNO>

H2S0q4

[Ag(NH3)]OH

O))

BoccTaHoB/ieHHMeM HUTPOOeH30/1a MO/Ty4YaloT:
3TU/I0EH30/1

reKCU/IaMUH

+aHWINH

6eH3o0

IIponuiaMuH B3aUMOJAEHCTBYET C:
TUIPOKCU/IOM HaTpusi

TOJIyOJIOM

OKCH/IOM a/TFOMUHUS

+COJISHOM KHUC/IOTOU

B cxeme npeBpainenuit CH4 - X - CH3NH2 BemecTBoM « X» ABJISIeTCS:
+CH3NO>

CH30ONO2

C2Hs0H

CH3COOH

Kakoe BewjecTBo He pearupyer ¢ JUMeTH/JIAMHHOM:
BOJa

KUC/IOPOZ,

CepHas KucjoTa

+TUAPOKCU HaTpUs

BemecrBoM «X» B cxeme
X - (CH3)2 CH - NH2 aBasiercs:
TIpoIaH
1-HuTpOIpONna”
+2-HUATPOIpONaH
rporaHo-1

Kakoe 13 BemiecTB 0y/1eT H3MeHATh KPACHYI0 OKPacKy JIAKMyCa Ha CHHIOKO?
dbpykTo3a

MypaBbHHasi KUCJIOTa

(heHnaMuH

+3TU/IaMUH

B cxeme npeBpaiieHui
C6H6 - X1 - X2 [C6H5NH3]CI
BerfectBamMu «X1» 1 «X2» COOTBETCTBEHHO SIBJISIFOTCA:
C6H5NO2 u C6H5CI
C6H50H n C6H5CI
C6H50H 1 C6H5NO2
+C6H5NO2 u C6H5NH?2
MeTo/1MKa IIpOBe/leH!Us1 KOHTPOJIsI

[TapameTpbl MeTOAUKH 3HaueHMe rapameTpa

[Ipesen AUTEILHOCTY BCErO0 KOHTPOJIS 15 MuHyT
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[TocnenoBaTebHOCTb BbIOOpa BOIIPOCOB CnyyatiHas

[IpepiaraeMoe K0J1MueCTBO BOIIPOCOB 5

Kpurepuu onjeHKu:

-5 0a/noB BBLICTAB/SETCS CTYJEHTY, KOTOPbIM NPaBW/IBHO BBIMOJIHSET 5 TECTOBBIX
3a/laHul;

- 4 6as1/1a BBICTAB/ISIETCS CTY/IEHTY, eC/IU MPaBUIBHO pellieHo 4 TeCTOBBIX 3aJaHusl.

- 3 0as171a BBICTAB/ISIETCS] CTYZIeHTY, eC/Ti TIPaBH/IbHO pellieHo 3 TeCTOBBIX 3ajaHus

CamocrosTenbHas pabora
(JomamiHee 3a/jaHKe)

§25, ynip.1-10

Tema 2.14. AMUHOKHC/IOTBI

KoHTponupyemble 3HaHHUA: oOrpefeseHye, KaaccuUKal|io, HOMEHK/IaTypy, CBOMCTBa,
Cr0CcoObI MOJTy4YeHHs! ¥ pUMeHeHre aMUHOKHCJIOT;
- Bell|eCTBa M MaTepualbl, LIMPOKO UCITIO/b3yeMble B IPAKTUKE: aMUHOKUC/IOTHI, KallpoH;

ymMeHus: -00BACHATD: P€akKLIMOHHYIO CITI0COOHOCTH OpraHrn4eCcKux COE,E[I/IHEHI/IIZ oT
CTpOEHHA HX MOJIEKYJI; BBIIIO/IHATD XUMHUECKUI SKCIIEpDUMEHT 110 pPACII0O3HABAHWIO
BaKHEHIIINX OpPrdHMYeCKUX BeIIeCTB, MOJYUYEHHIO KOHKPETHBIX BE€IIECTB, OTHOCALNUXCA K
HN3Yy4Y€HHBIM KJ/IaCCaM COEAHHEHHﬁ;

Bonpocsl g5 onpoca

1. [TonsATHe 06 aMUHOKUCIOTAX, UX KIaCCU(PUKALUS U CTPOEHHeE.

2. HoMeHK/1aTypa aMUHOKUC/IOT.

3. JIBOMCTBEHHOCTb KHMCJIOTHO-OCHOBHBIX CBOWCTB aMMHOKUC/IOT U ee TIPUYMHBI.
bunosnsipHbie HOHBIL.

4. Peakijuu KoHzZieHcauuu. [lentrgHas cBA3b.

5. CuHTeTHYeCKHe BOJIOKHA: KanpoH. Kiaccugukarys BoJOKOH.

6. [TonyyeHre aMHHOKUC/IOT, UX MIPUMeHeHue U 6rosiornyeckast QyHKLIMSI.

KpuTepuu oLieHKH 0011e /iJisl yCTHOTO OTBeTa
OneHka «5»:

* OTBET MO/IHbIN U NPaBU/IbHBIM HA OCHOBAaHUU M3YyUYeHHBIX TeOpUH;

* MaTepuasl U3/10)KeH B OTpe/ie/IeHHOM JIOTUYeCKOU 10c/ie/l0BaTe/IbHOCTH, INTepaTypPHbIM
SI3BIKOM;

* OTBET CAMOCTOSATE/IbHBIN.

OneHka «4»:

* OTBeT IO/IHbIM Y MPaBU/IbHBIN HA OCHOBAHWU M3YUYEHHBIX TeOPUH;

* MaTepuas W3/I0KEH B Olpe/ie/IeHHOW JIOTMYeCKOM I10C/1e[j0BaTe/IbHOCTH, TIPU 3TOM
JOTyIIleHbl /[Be-TPU HeCyIeCTBEeHHbIe OIIMOKH, WCIIpaBieHHble T0 TpeOoBaHHIO
yUuuTesns.

Onenka «3»:

* OTBeT TIOJIHbIM, HO TIPM 3TOM JOMYyIlleHa Cyl[eCTBeHHasi OlIMOKa UM OTBeT HeroJIHBIMH,

HEeCBSI3HBIN.
OneHka «2»:
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* Ipu OTBeTe OOGHAPY)KeHO HEeMOHMMAHHe YYaluMCS OCHOBHOTO COZlep)KaHus y4eGHOro
MaTepHala WIKW AONylieHbl CyllieCTBEHHEbIE OU.II/I6KI/I, KOTOpbIE y-LIa].U;I/II‘/JICH He MOXeT
WCTIPABUTh NPY HABOAAIIUX BOMPOCAX YUUTEJIS.

Onenka «1»:
¢ OTCYTCTBHE OTBEeTa.

@DoHJ, TECTOBBIX 3aJjaHUU /1 TeKYLLlero KOHTPOJISl 3HaHUM 110 TeMe:

Bbibepume 00uH NpasuibHbIX 8APUAHM:

OCHOBHBIe CBOIICTBAa aMHHOKHC/IOT 00YC/IOB/IEHbI MPUCYTCTBHEM B MOJIEKYJIe:
yTJIeBOJJOPOIHOTO PaZvKara,

+aMHUHOTI'PYIIIIbI,

KapOOKCH/TbHOM TPYTIMHI.

B cuIbHOIIEI0YHOM Cpefie aMHHOKHC/IOTA MPe/CTaB/IsIeT CO00i:
+aHUOH,

KaTHOH,

OUITOSIPHBIN WOH,

HEWUTPa/IbHYI0 MOJIeKYJy.

AMMHOKHC/IOTBI, KOTOPbIe HEe MOT'YT CUHTe3UPOBaThCA B OPraHu3Me yeji0BeKa, a
MOCTYNAKT C NUIeH, Ha3bIBAKTCA:

O-aMHUHOKUC/IOTaMH,

[ULI[eBLIMU,

+He3aMeHUMBIMU,

reTepoLUKINYeCKUMU.

CKO0JIbKO M30MepPHBIX JUIENTH/I0B MO)KHO MO/IyYUTh U3 ABYX aMMHOKHMC/IOT — [JIMLUHA U
ajaMuHa?

+/ABa,

TpH,

YeTkIpe,

MSITh.

OcTaToK Kakoil aMHHOKHC/I0ThI, HApsi/ly C acllaparuHOBOU KHC/I0TOM, BXOJAMT B COCTaB
acnaprama?

JIeN1IYH,

+(heHunnanaHuH,

Ba/lvH,

[JIALMH.

I/ICHOJIb3y}I IJIMIUH U 4/1aHUH, MO)XXHO l'lOJIy‘-II/ITb pa3JII/I‘-IHbIX AMIEeNnTU/A0B:
1;

+2;

3;

4.

I'iunuH 00pa3yeT ¢10)KHBIN 3(UP B pe3y/IbTaTe B3aUMOJAEHCTBHUS:
C TU/IPOKCUJIOM HaTpHsi

¢ 6pomMoBoZIOpPOZIOM

+C 3TaHO/IOM

C aMUHOYKCYCHOW KMCJIOTOU
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2-aMHUHONPONAHOBasA KMC/I0Ta U a/IaHUH ABJIAIOTCA:
CTPYKTYPHBIMU HU30MepaMu

reoMeTpUueCKMMU M30MepaMu

+TroMOJI0OraMU

OJIHUM U TE€M ke Bell[eCTBOM

Yucio n3omMepHbIX aMUHOKUCIOT coctaa C4HI9O2N paBHo:
+3;

-

SRR

Amubokuciaora cocrasa CH3 — CH — CH2 — COOH Ha3bIBaercs:

|
NH2

O - aMMHOMACJ/IIHast KUC/I0Ta;
+3-aMHUHOOyTaHOBasi KUC/IOTa;
3- aMMHOKArpoHOBask KMUCJIOTa;
2-aMUHOIIPOTaHOBas KUCJ/IOTa

AMHHOKHC/IOTBI KaK  aHWIHH Pearupymor C:
KOH

CHsCl

+HCI

H>

MeTo/iMKa TTPOBe/IeHUs] KOHTPOJIS

ITapameTpbl METOUKH

3HaueHuWe apamMeTpa

IIpenen nanTETLHOCTHA BCETO KOHTPOJIS 15 MuHyT
I[TocsieioBaTeILHOCTH BEIOOpA BOMPOCOB CrnyvaiiHas
IIpejaraemoe K0/MyeCTBO BOIIPOCOB 5

Kpurepuu onjeHKuU:
-5 Qa/uI0B BBLICTaBJ/ISIETCS CTYJEHTY, KOTODBIM TIPAaBWJIBHO BBIMOJIHSET 5 TECTOBBIX

3a/laHu;

- 4 6a/1a BLICTAB/ISETCS CTY/IEHTY, €C/IH TTPABUILHO PeIleHOo 4 TeCTOBbIX 3a/laHuSI.
- 3 6a/1a BBICTaAB/ISIETCS CTY/IEHTY, eC/TM MPABUILHO PeIIeHO 3 TeCTOBBIX 3a/JaHMUsI

CamocrosTesibHas1 pabora
(JomariHee 3a/jaHKe)

826, ynip.1-7
Tema 2.15. beaku

KoHTpo/iMpyeMble 3HaHUA: OINpefeseHre, KiacCH(UKaIMo, HOMEHK/IATypy, CBOWCTBa,
CrocoObI TIOSTyYeHHsT U IPUMeHeHHe OeJTKOB,;
- BEIIIeCTBAa U MaTepHaslbl, IIMPOKO UCII0/Ib3yeMblie B ITPAKTHKE: OeJKY;

yMeHHsA: -0O0bSCHATh: PeakI[MOHHYI0 CIIOCOOHOCTh OPraHUYeCKHX COeJIWHEHH OT
CTPOEHMS] UX MOJIEKYJ; BBIMOJHATE XUMWYECKUM SKCIIEPUMEHT II0 pacro3HaBaHUIO
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BaKHEHIIINX OpraHM4eCKrX BeIeCTB, MOJYUeHHIO KOHKPETHBIX BelleCTB, OTHOCAIIMXCA K
HN3YyUE€HHBIM K/laCCaM COEAHHEHHﬁ;

Bonpocsl a/ia onpoca

1. benku Kak npupojHble IosmMepsl. [lepBuyHas, BTOpUYHAs, TpPeTUYHass M 4YeTBepTHUYHAs
CTPYKTYPbI OesikoB. @UOpUIIsipHbIe U T00y/IsIpHBIE Oe/TKH.

2. XumHueckre cBOWCTBa OenKOB: ropeHue, fieHaTypalysi, TUpo/n3, KaueCTBeHHbIe (L|BETHBIE)
peakiuu.

3. Buonoruueckue GyHKIMMU 6€KOB, UX 3HaUEHHe.

4. Besiky Kak KOMIIOHeHT nuiy. [Ipo6ieMa 6e/TKOBOTO roo/iaHus U ITYTH ee PelleHwsl.

KpuTepuu oLieHKH 001jie /I/Is1 yCTHOTO OTBETa
Onenka «5»:

* OTBET MO/HbIN U MPaBU/IbHBINA Ha OCHOBAaHUM U3YUeHHbIX TeOPUii;

* MaTepuas U3/0KeH B OTpe/ie/IeHHOW JIOTUUeCKOo# Moc/iejoBaTe/IbHOCTU, TUTepaTypPHbIM
SI3BIKOM;

* OTBET CaMOCTOSTEe/IbHBIH.

OueHka «4»:

* OTBET MOJIHbIN U MPaBU/IbHbIA HA OCHOBAaHUU M3YyUYeHHBIX TeOpUH;

* MaTepua/ U3/I0KeH B OIpe/ieJieHHOW JIOTHYeCKOW T0C/e/J0BaTe/IbHOCTUA, TIPU 3TOM
JIOTyIIleHbl  [IBe-TPHU HeCYI|eCTBeHHble OLIMOKK, UCIpaBieHHble 10 TpeboBaHUIO
YUUTeISI.

OrneHKa «3»:

* OTBET TOJIHbIM, HO TIPU 3TOM JOIYyIlleHa CyL[eCTBeHHas OIIMOKA WM OTBET HEMOJIHBIH,

HeCBSI3HBIH.
OuneHka «2»:

* 1pU OTBeTe OOHApY)KeHO HENOHWMaHWEe YYall[UMCSi OCHOBHOTO COZiep>KaHUsl yueOHOro
MaTepuana WIA [JOMYyIeHbl CylleCTBeHHbIe OIMMOKM, KOTOpble yJallluics He MOXKeT
WCIIPaBUTh MPU HABOJSIIUX BOMPOCAX YUUTEIS.

Onenka «1»:
* OTCYTCTBHE OTBeTa.

ITpakTHueckas padora Ne 7.
AMUHBI. AMUHOKHUCIOTHL. benky (MHCTPYKIUS 10 BBITIOJTHEHUIO Ha CcTp 292).

Llesb: WccaenoBaTh Ha MPAKTHKe (PU3MUECKHEe M XMMHUeCKHWe CBOHCTBA aHW/IMHA, TJIMIUHA,
Oeska.

KpuTepuu onjeHKa NpPakTHYeCKO# padoThl

5 0a/110B:
paboTa BbIMO/IHEHA MOJTHOCTBIO U MTPAaBU/IbHO, C/e/IaHbI ITPaBU/IbHbIE HAOJTFO/I€HHST U BHIBO/IbI;
9KCMEPUMEHT OCYIIECTBJ/IEH 0 TUIaHy C Yy4eTOM TeXHHUKH 0e30MacHOCTH W MpaBU/ PabOThI C
BeIlleCTBaMH U 000PyI0BaHHEM;
TIPOSIB/IEHbI OPraHU3al[MOHHO-TPY/IOBbIe YMeHHMsI (TIO/IeP)KUBAOTCS YMCTOTa pabouyero mMecrta u
TOPSIZIOK Ha CTOJIe, SKOHOMHO HMCITO/Ib3YFOTCSI PEAaKTUBBI).
4 d6anna:
paboTa BBIMO/IHEHA TPABW/ILHO, CZe/IaHbl TIPAaBWIbHbIE HAOJIIOJEHUs] U BBIBOJBI, HO TPH 3TOM
9KCTMIEPUMEHT TPOBEeZIEH He TIOJTHOCThIO WM JIOMYIIleHbI HeCylleCTBeHHbIe OIMOKU B paboTe C
BeIleCTBaMH U 000PyI0BaHHEM

106



3 6asia:

paboTa BBITIOJIHEHA TMPAaBUIBHO He MeHee YeM HAarloJIOBUHY WM [IOTYIeHa CyIeCTBeHHast
ommbKa B X0/ie IKCIeprMeHTa, B 00bsCHEeHNH, B 0(OpPM/IeHUH PabOThI, B COOMIO/IeHUH TIPABUI
TeXHUKH 0e30MacHOCTH TIpU paboTe C BelecTBaMd W 000py0BaHHEM, KOTOpasi WCITPABJISETCS
110 TpeOOBAHUIO YUUTEJIs.

2 6anna:

JonyieHsl aBe (M Oosiee) CylecTBeHHbIe OIIMOKK B XOZe JKCTIepUMeHTa, B OOBSICHEHWH, B
opopmnenun paboThl, B COO/IOJEeHWM TIpaBWJI TeXHWUKHM 0Oe30macHOCTH Tpu  paboTe ¢
BeIlleCTBaMH U 000py/10BaHHEM, KOTOPbIE YUaI[HIICsl He MOXKET UCIIPaBUTD Aake TI0 TpeOOBaHUIO
YUUTETS.

1 6amn:

paboTa He BBIMOJIHEHA, Y YUalllerocst OTCYTCTBYIOT 9KCIIEPUMEHTA/IbHbIE YMEHUSI.

@doHJ, TECTOBBIX 3a[jaHUM [I7Is TEKYIIlero KOHTPOJIsi 3HaHUH 110 Teme:
Bbibepume 00uH NnpasuibHbIX 8APUAHM:

AMMHOKHUC/IOTBI, HE00X0JMMBbIe /I/If IOCTPOEeHUsI 0e/IKOB, MOMA/Jal0T B OPraHU3M
yejioBeKa:

+C nuLLeH,

C BO3yXOM,

C BOJIOH,

OT MaTepUHCKOT0 OpraHu3Ma.

CnupasieBHiHOE COCTOSTHUE IO/TATIENTH/{HOH LielH sIB/ISeTCsA CTPYKTYPoH OesKa:
TIepBUYHOM,

+BTOPUYHOM,

TPETUYHOU,

YeTBepTUYHOMU.

JeHarypaijueil Ha3bIBaeTCs:

CBsi3bIBaHME OeIKaMy MOJIEKYJT BOJIbI,

+9aCcTUYHOE WY TIOJTHOE pa3pyllieHHe MPOCTPaHCTBEHHOUW CTPYKTYPhI 0€/IKOB TIPU COXpaHeHU!
TIePBUYHOM CTPYKTYPHI,

paciiieryieHve MoMIeNTHAHON Lieru 1Mo/, AercTBrueM (hepMeHTOB,

norepst 6e/IKOBOM MOJIEKY/I0H 2/1eKTPUUeCKOro 3apsifia TPy orpe/ie/IeHHOW KUCIOTHOCTU CPe/ibl.

I'uapo/u3 6e/IKOB HCIO/IB3YIOT:

+ 717151 TIOTyYeHUs] aMUHOKHCJIOT,

IS TIOJTyUYeHUsI CTYJHeH,

[T CHVDKEHHSI paCTBOPUMOCTH Oe/koB B BO/Ie,
JJIsl KaueCTBEHHOT0 0OHapy»keHus1 OeJTKOB.

Ilpu ropeHuM 0e/IKOB OIIyIlAeTCsl 3anax:
TYXJIBIX SIUII,

“FKKEeHOr0 pora,

amMMHyaKa

ropesioil pe3vHbI.

Jl/ist npoBeieHHsI KCAaHTONPOTEHHOBOH PeaK{Uu MOTPedyeTcs pearexT:
H>SO4

Cu(OH)2

+HNO3
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FeClIs

benkamu Ha3bIBAKOTCA:

TIPUPO/HBIE TOJIMMePbl, MOJIEKY/IbI KOTOPBIX ITOCTPOEHbI M3 OCTaTKOB MOHOCAXapH/0B;
+TIPUPO/IHbIE TIOJIMMEePbI, MOJIEKYJIbl KOTOPBIX MMOCTPOEHbI U3 OCTaTKOB (-aMUHOKUCJIOT;
TIPUPO/IHBIE Bell[eCTBA. MMPeCTaB/ISION[He COOO0M C/I0KHBIe 3(HPHI TJIHUI[EPHHA U BBICIITMX
KapOOHOBBIX KUCJIOT;

TIPUPO/IHBIE TTOTMMEPBI, MOJIEKYJIbI KOTOPBIX MPeZCTaB/IstoT 060 Mmocie[0BaTe/IbHOCTD
HYKJIEOTU/IOB;

Kakwue u3 ¢pyHKIMiT CBOMCTBeHHBI Oe1KaM?
KaTaJuTHyecKas,

TPaHCIIOPTHas,

3alUTHas,

+BCe CBOMCTBEHHBI.

MaccoBas #0151 KAKOro 71eMeHTa B 0e/1Kax HaubosibImas?
+yriepoja,

BOZIOpO/a,

KHCJIOpoZa,

as3ora.

B mo/iMMepHOIi 1ienu 0e/IKOB CoOCe/JHHe 0CTaTKH AMHHOKHC/IOT CBA3AHBI APYT C APYromM
CBAI3bIO:

BO/JJOPOJHOM,

aMU/THOM,

+TeNTUIHOM,

AUCybGUIHON.

BuTKM cimpaii BTOPUYHOH CTPYKTYPbI 0e/IKa CKpelnyieHbI IJIaBHBIM 00pa3oMm 3a cueT
CBfI3eH:

HWOHOBBIX,

KOBaJIeHTHBIX,

+BOJIOPOJHBIX,

JUCYTb(UHOMN.

K peHaTypanuu 0e/ika MOXXeT IPUBECTH:
nobaByieHHe CUJTBHBIX 3/IeKTPOJIUTOB,
HarpeBaHHUe,

(dbusBo3€liCTBYE,

+BCe OTBEThI BEPHBI

Benku ABAAIOTCA OAHUM M3 BOXXKHEHUIIINX KOMIIOHEHTOB MHUIIK. B OCHOBE YCKOPeHHs 0e/IKa
B JKeJIyA0YHO-KHMIIEeYHOM TPAKTe JIe)KUT pPeaKiiysi:

OKHUCJIeHUS],

+TU/IPO/IN3a,

TepuduKaLys,

JleruipaTaLyu.

W3roroB/ieHue 0e3e 0CHOBAHO HA CIIOCOOHOCTH 0€/IKOB K:
TU/IPOJIN3Y,
TU/paTaliu,
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+TieH000pa30BaHuIo,
JeHaTypaLuH.

JI7isi mpoBeieHUs1 OMyPeTOBOM peaKI[UH NMOTPedyeTCsi peareHT:
HNO3

(CH3COOQ),Pb,

H>S0Oq4

+CuSO0Oa.

Hanuuwue cepsl B 6e/1Kax 00HapPy>KMBAeTCA C MOMOIIBIO peareHTa:
HNO3

Cu(OH):

FeCl3

+(CH3COO),Pb

MeTouKa NIpoBeJieHUs1 KOHTPOJIsI

ITapameTpbl METOAVKHU 3HaueHuUe rapamMeTpa

[Ipefen nUTeILHOCTH BCETO KOHTPOJIS 15 MUHYT

ITocyieoBaTeIbHOCTL BEIOOPA BOIPOCOB CrnyuaitHas

Hpe,qnaraeMoe KOJIMUeCTBO BOIIPOCOB 5

Kpurepuu orieHKu:

-5 0a/UTIOB BBICTAB/ISIETCS CTYAEHTY, KOTOPBIM TIPaBUBHO BBITIOJNHSET 5 TEeCTOBBIX
3a/laHUl;

- 4 6a/1a BBICTABJISIETCS CTY/IEHTY, eC/IU TPABUWIBHO PellieHO 4 TeCTOBbIX 3aJlaHusl.

- 3 0as11a BBICTAB/ISIETCS] CTYIEHTY, eC/IU TIPAaBU/IbHO pelleHo 3 TeCTOBBIX 3a[jaHus

CamocrosTenbHas pabora
(JomaiHee 3afaHue)

§27, yrip.1-10

HroroBasi KonrposbHas padora nmo pa3aeny «OpraHudeckass XUMUs»

Bapmuasnr 1.

1. 3anuumTe ypaBHeHUsl peaklui, C TTOMOIbI0 KOTOPbIX MOXXHO OCYIIEeCTBUTb MpeBpallleHHs.
YKaKuTe yc/i0BuUsl peakivil. [laiiTe Ha3BaHUsI OpPraHMUeCKUM BelljeCTBaM.

CHs - CH2 OH - CH3-C=0 - CHs- COOH

2. B opHOM W3 COCy[OB HaxOJWTCS pacTBOp anb/ieri/ia, B JPYroM- pacTBOp arieTOHa.
[TpesanoxxuTe crocobbl onpeieneHust COAEeP>KUMOro KaXK10ro cocy/a.

3. CocraBbTe (opmynbl BemjecTB: a) OyraHon-2; 6) O6yreH-3-os1-1; B) rugpokcubeH3orn; T) 2-
MeTH/I0yTaHab.

4. Boruncivire 06beM Boziopo/ia (H.y.), BbIJEIUBIIErocs TIpyu B3auMozelcTBun 94 r deHonma c 51
HaTpus.

5. 3anuiuMre ypaBHeHHUsl peakliii, C MOMOLIbI0 KOTOPbIX MOXXHO OCYIeCTBUTh IpeBpallleHusl.
YKakuTe yc10BuUsl peakjuil. [laiiTe Ha3BaHWSI OPraHUYeCKUM Bell|eCTBaM.

CH3-CH2-C=0 - CH3-CH2-COOH - CH3z - CHCI - COOH
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6. CocraBbTe (hOPMYJIBI OZHOTO TOMOJIOTAa ¥ BO3MOXKHBIX M30MEPOB BeI[eCTBa, COCTAaB KOTOPOTO
C4HsgO:. K KakuM K/1accam opraHMuecKuX CoeJJUHeHHN OTHOCSTCS JiaHHbIe BelllectBa? Ha3oBure
UX.

7. Kakvie mMacchl KUC/IOThI U CITUPTa HEOOXOAUMO B3STh [/ ToayueHus: 1 T MeTuialieraTa npu
BbIxo/le 3¢pupa 60% OT TeopeTHUeCKH BO3MOXKHOT0?

8. 3anummTe ypaBHeHMs peakluii, C MOMOLbI0 KOTOPbIX MOKHO OCYILeCTBUThH MpeBpallleHusl.
Ykaxure ycioBUs peakijui. JlaiiTe Ha3BaHWs OPraHUUeCKUM BeleCTBaM.

Kpaxman — T/10KO3a — 3TaHO/ — JTH/IE€H — aleTWIeH — OeH3071 — HUTPOOEeH30/1.

9. CocTaBbTe CTPYKTypHble (HOpMY/bl: a) HUTpoOeH30/a; 0) METWIITWIAMWHA, B) 2-
aMHHOITPOTIaHOBOM KMCJIOThI; T') caXapo3bl.

10. Beruncivre Maccy NpoAyKTa peakijyu, eciv Aj1s Hee UCIo/b30oBaau 18,6 r anummHa u 14,6 T
XJIOPOBOZJ0POJA.

Bapmuanr 2.

1. 3anuiuTe ypaBHEHUsl peakldi, C MIOMOILbI0 KOTOPbIX MOXXHO OCYIIeCTBUTbH ITpeBpallieHMUs.
YKaxuTe ycioBUS peakiui. JlaiiTe Ha3BaHWs OPraHUUeCKUM BelleCTBaM.

CH> - CH3-C=0 - CH3-CH>,OH

2. OOBsICHUTE, TIOUEeMY KHUCIOTHBIE CBOKMCTBA (heHOsa BbIpaXKEHbI CH/IbHEE, UeM KHUC/IOTHbIE
CBOMCTBa BOJbI U CITUPTOB.

3. CoctaBbTe GOpMYy/bl BellecTB: a) MeHTaHauon-1,2; 6) 3-OpommnponaHanb; B)1,2-
JUTUIPOKCHOEH30T; T) MPOIaHoI-2.

4. Tlpu okucneHuu 8,8 T YKCYCHOTO ajbjeruja aMMHAuHbIM pPacTBOPOM OKCHja cepebpa
BBIJIeIUNIOCE 35 T cepebpa. BeluncinTe MacCcoByrO JO/IO BbIXxoza cepeOpa OT TeOpeTHUeCKu
BO3MOJKHOI'O.

5. 3anuiMre ypaBHeHHUsl peakljvii, C MOMOLbI0 KOTOPbIX MOXXHO OCYLeCTBUTh IpeBpallleHusl.
YKakuTe yc10BUs peakjuil. [laiiTe Ha3BaHUSI OPraHUYeCKUM Bell[eCTBaM.

CH3 - COOCH3 — CHs - COOH - CHj3 - COONa

6. CoctaBbTe (hOpMYJibl OJJHOTO TOMOJIOTa ¥ BO3MO’KHBIX M30MepOB BellleCTBa, COCTAaB KOTOPOTO
CsH1002. K kKakvMm KjaccaM OpraHWYeCKWX COeJVHEHWW OTHOCATCS [lJaHHble BellecTBa?
HaszoBure nx.

7. Kakoii o6bem Bojopoja (H.y.) MOXKHO TOJIyYWTh TIpH B3auMo/ielictBur 13,2 T GyTaHOBOM
KUCJIOTHI C 6 T MeTa/I/IMueCcKoro HaTpus?

8. 3anMimMTe ypaBHeHMs peakliyii, C TTIOMOILbI0 KOTOPbIX MOXXHO OCYILIeCTBUTb MpeBpalljeHusl.
YKakuTe yc10BUs peakjuil. [laiiTe Ha3BaHWS] OPraHUYeCKUM Bell|eCTBaM.

Llenmono3a - T/IHOKO3a — 95TaHOA — YKCYCHas KUC/IOTa — XJIOPYKCYCHasi KUC/IOTa —
aMUHOYKCYCHasi KUCJIOTa — aMHHOalleTaT HaTpHsl.

9. CocraBbTe CTPYKTypHBIe (opmysbl: a) 2,4,6-TpuHuTpodeHona; 0) auMeTnnamyHa; B) b-
aMHUHOMAC/ISTHOM KUCJIOThI; T') (PPYKTO3bI.

10. TIpu BoccTtaHoBnennu 12,3 T HUTpoOeH3osa ronydeHo 8,5 r aHwimHA. KakoBa maccoBas
[l0JIs1 BbIXO/la aHW/IMHA OT TeOpeTUYeCKH BO3MOKHOI0?

Bompocel K 3kK3aMeHy

110



1. OcHoBHble mnoOHATHA xuMHUM. BemjectBo. AToMm. Monekyna. XvMHYeCKumn
371eMeHT. AJIJIOTPOIUS.

2. [Tpoctble ¥ cnoxxkHble BeljecTBa. KaueCTBeHHBIM U KOJIMUECTBEHHBIM COCTaB
Bel|ecTB. XUMHUUecKHe 3HaKu U (popmynbl. OTHOCHTEIbHbIE aTOMHAasi U MOJIEeKYJ/IsipHasi Macchl.
KonnuecTtBo Beljectsa.

3. CrexromeTpusi. 3aKOH COXPaHEHHS] MacChl Bell[eCTB. 3aKOH TTOCTOSIHCTBA COCTaBa
Bel|eCTB MOJIEKYJIIPHON CTPYKTYPBI.

4. 3aKoH ABOrajipo U CAeACTBUS U3 HETO.

5. Otkpertue [1.1. MengeneeBbiM [leprioguueckoro 3akoHa. [leproanueckuii 3aK0H

B (popmynupoBke [I.1. MeHpeneeBa.

6. Ilepuogmueckass Tabnvija XMMHUYECKHX 3/IeMEHTOB — Tpaduyeckoe oToOpakeHHe
TepruoIM4eckoro 3akoHa. CTPyKTypa MepuoAnyeckor TabivIbl: Tiepruo/sl (Masbie U Ooblive),
rpyrIsl (TJ1aBHast ¥ TOOOYHas).

7. AToM — cnokHas uyactuiia. SApo (TPOTOHBI W HEWTPOHbI) W 3JIEKTPOHHAas
o6omouka. M3oTonbsl. CTpoeHre 3MeKTPOHHBIX 000/104eK aTOMOB 3/IEMEHTOB MaJlbIX TIEPUO/IOB.
8. Oco6eHHOCTH CTPOEHHsI 3/IeKTPOHHBIX 000JI0OUEK aTOMOB 3JIEMEHTOB OOJIBIITMX

nepuosioB (Tiepexo/HbIX 3/1eMeHTOB). IloHsTe 00 opbutanax. s-, p- u d-Opbutanu.
OneKTpPOHHbIe KOH(GUTypaLlUi aTOMOB XMMUUECKUX 3/1eMEHTOB.

9. CoBpemeHHast (hopMy/MpPOBKa TepUOJMUeCKOr0 3aKoHa. 3HaueHue MepuoAuYecKoro
3aKOHA M TepuoJMYecKor CUCTeMbl XMMHUYecKuX 3ieMeHTOB [I.V1. MeHJeneeBa AJisi pa3BUTHS
HayK{ Y MOHMMaHUsI XUMUUeCKOW KapTUHbI MHUpa.

10. VoHHasi xumuueckasi cBsi3b. KaTnoHbl, ux oOpa3oBaHHe W3 aTOMOB B pe3yJbTaTe
mporiecca OKHC/eHHs. AHHOHBI, WX o0OOpa3oBaHHWe W3 aTOMOB B pe3y/bTaTe IIpoLecca
BOCCTaHOB/IeHUsl. VIOHHasi CBA3b, KaK CBSI3b MeX/]y KaTUOHAMM M aHWOHAaMHM 3a CueT
371eKTPOCTaTUUeCKOI O ITPUTSIKEHUSI.

11. Knaccudukaiyss HMOHOB: MO COCTaBy, 3HAKy 3apsiia, HaJW4UI0 TUApaTHOU
o6onouku. VloHHBIE KpHCTa/yinyeckue perneTku. CBOWCTBA BeLIeCTB C HOHHBIM THIIOM
KPUCTa/l/TMYeCKOW pelleTKH.

12. KoBasieHTHast xumMuueckasi CBsi3b. MexaHW3M 00pa3oBaHHMsl KOBa/JieHTHOMN CBSI3U
(oOMeHHBIN W [JOHOPHO-aKI[ENTOPHBIN). DJIEKTPOOTpULIaTe/IbHOCTh. KoBasieHTHBIE MO/IIpHas U
HeroJIsipHasi CBsi3u. KpaTHOCTh KOBa/IeHTHOW CBS3M.

13. MousekynsipHble U aTOMHBIE KpUCTa/lIM4eckue peunleTku. CBOMCTBa BeleCTB C
MOJIeKYJIIPHBIMU M @TOMHBIMU KPUCTA/VIMYECKUMU peLleTKaMH.

14. Meranmmyeckas CBsA3b. MeTajymnueckass  KpUCTa//Idyeckas  pelleTka U
MeTal/InvecKas XuMuJeckasi CBsisb. Pusnyeckue CBONMCTBA MeTa/lIOB.

15. ArperaTHble COCTOSIHMSI BeLeCTB W BOJOpPOJHas CBs3b. TBepioe, XWakKoe U
razoobpa3Hoe cocTosiHUsSI BelllecTB. [lepexo/ BelllecTBa M3 OJHOI'O arperaTHOro COCTOSIHUSI B
npyroe. BogopoziHas CBs3b.

16. Ywucrtele BemjectBa M cMecd. [loHaTHe O cmecu BelljecTB. ['OMOreHHble U
rereporeHHbie cMecd. CocTaB cMmeceil: oObeMHass W MaccoBasi /IO KOMITOHEHTOB CMeCH,
MaccoBas 107151 IpUMeCei.

17. Boga Kak pactBopuTesib. PacTBOpUMOCTh BelulecTB. HaceblllleHHbIe, HeHaChII[eHHbIe,
repechlllleHHble PAacTBOPbL. 3aBUCHMMOCTb DPAaCTBOPUMOCTH Ta30B, >KUJKOCTEM W TBEpPZbIX
BelL[eCTB OT Pa3/InYHbIX (PAKTOPOB.

18. MaccoBas [j0/11 paCTBOPEHHOI'0 BeleCcTBa.

19. ONEeKTPO/UTBI U He3/IeKTPOIUTHI. [IOHATHe 3/eKTPOIUTUYeCKOU AUCCOLMALUU.
MexaHu3Mbl 37€KTPOIUTAYECKOW JAWCCOLMALMUA [l BeLecTB C Ppas3/MyHbIMHA THUIIAMHU
XMMHUUYECKOHW CBS3U.

20. CrerieHb 37€KTPOUTAYECKON Auccordaiui. CunbHbIe U c1a0ble 3/1€KTPOJIUTHIL.
OCHOBHBIE MOJIOKeHUS] TEOPUU 37IeKTPOIMTUYECKOM Auccourani. KucioTsl, OCHOBaHUS U COU
KaK 3J1eKTPOJIUTEI.
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21. KucnoTsel Kak 3/1€KTPOMUThI, UX KacCH(UKALMs IO pa3/MUHbIM TMpH3HaKaM.
XUMUYecKkre CBOMCTBA KUC/IOT B CBETE TEOPUH 3/IEKTPOIUTHYECKOW JUCCOLAALUH.

22. Oco6eHHOCTH B3aUMO/IEMCTBHUST KOHLIEHTPUPOBAHHOW CEepHOM M a30THOM KUCIIOT C
MeTasuilaMu. OCHOBHBIe CIIOCOOBI MOJ/TyueHUsT KUCIOTHI.

23. OcHOBaHUSl KakK 3JIeKTPOJUThI, WX KJacCU(UKaLMs TI0 Pa3/MYHbIM IpPHU3HAKaM.
XyUMUUeCKre CBONCTBAa OCHOBAaHUM B CBeTe TEOPUM 3/eKTPOJUTHUYECKON JUCCOLMalUH.
Pa3no)keHre HepaCTBOPUMBIX B BOZie OCHOBaHM. OCHOBHBIE CITOCOOBI TOTyUe€HUs] OCHOBAHUH.

24. Conu Kak 371eKTposiuThl. Conu cpefiHue, KUC/Ible 1 OCHOBHble. XUIMUUeCKH CBOMCTBA
COJIel B CBETe TEOPHUU JIEKTPOTIUTHUECKOM auccorpanyi. CrocoObl TIOyYeHus: Coe.

25. I'uziponiv3 coneii.

26. Cosneobpa3yromue u Hecosieobpasyrome okcuipl. OCHOBHbIe, aMdOTepHbIE U
KHCTIOTHBIE OKCHU/IbI. 3aBUCUMOCTh XapaKTepa OKCH/Ia OT CTeleHu OKHC/IeHUsi 00pa3yrolero ero
MeTas1a. XMMHAYeCcKre CBOWCTBA OKCUAOB. [TosyueHre okCcUz0B.

27. Knaccudukanms XUMUuecKMX peakuuid. Peakuuy coefuHeHUs, pa3/oKeHusl,
3amerrieHusi, obmeHa. Karamutnueckue peakuun. OOpaTvMble ¥ HeoOpaTHMble DeakLH.
['oMoreHHbIe U reTeporeHHble peaklivy.

28. OK30TepMUUecKre U SH0TepMuUecKre peakijuu. TernnoBoi 3pekT XumMruueckux
peakiuii. TepmoxumMuuecke ypaBHeHUs.

29. OKUC/IMTe/IbHO-BOCCTAHOBUTE/IbHBIE peakiuu. CrereHb OKWUc/IeHUs. OKUCIUTeNlb U
BOCCTaHOBJieHWe. BoccTtaHoBUTeNnb W OKHC/IeHWe. MeToj 3/1eKTpoHHoro OamaHca fjist
COCTaBJIeHUS] YDaBHEHUUN OKHUC/IUTE/IbHO-BOCCTAHOBUTE/IBHBIX PeaKLUi.

30. [ToHsiITHE O CKOPOCTH XUMHUUYECKUX peaklvil. 3aBUCUMOCTb CKOPOCTH XMUMHUECKHX
peakLuii OT pa3/WyHbIX (DaKTOPOB: TPUPOJbI pearvpyroljuxX BellecTB, UX KOHLIEHTpALy,
TeMIlepaTypbl, IOBEPXHOCTU CONPUKOCHOBEHUS U UCII0/Ib30BaHUS KaTaaIu3aTopoB.

31. Obpatumbie U HeoOpaTUMble peakUy. XWMHYeCKOe PaBHOBeCHe M CIIOCOOBI ero
CMelLLeHUs.

32. Mertambl. OCOOEHHOCTH CTPOEHHUs] aTOMOB UM KpHCTa/ioB. Pu3nueckre CBOWCTBA
MeTanoB. Knaccudukaiusi MeTa/uioB MO pa3MUHBIM TpU3HaKaM. XHWMUUYecKre CBOMCTBa
MeTaJI/IoB. DJIEKTPOXUMUYECKUN psifl HaMpshKeHUU MeTaioB. MeTanioTepMusl.

33. OO6mue criocobpl TOMyueHUss ~ MeTaqioB. [loHATHE O  MeTa/UTypruu.
[TupomeTannyprusi, TIpOMeTalNIyprus U reKTpoMeTta/nyprus. CrijiaBbl YepHbIe U LIBETHBIE.

34. Hemetannbl. OcobeHHOCTH CTpOeHHsi aTOMOB. HemeTasuibl — TpOCTbIe BeljeCTBa.
3aBUCHMOCTb CBOWCTB TajJloTeHOB OT WX I0JoKeHHWss B Ilepuojuueckoid —cucTteme.
OKHC/IHMTeNTbHBIE U BOCCTAHOBUTEJIbHBIE CBOMCTBA HEMETA/IJIOB B 3aBUCMMOCTH OT UX TOJIOXKEHUS
B PSZly 3/1eKTPOOTPHUL{aTe/IbHOCTH.

35. Ilpegmer opraHuueckon xuMuU. IIpyUpojHble, UCKYCCTBEHHble UM CHHTETHYeCKHe
opraHuueckue Beljectsa. CpaBHeHVe OpraHUYeCKUX BelleCTB C HeOpraHu4eCcKUMU.

36. BaneHTHOCTb. XMMUUeCKOe CTPOeHKe Kak IOPsL0K COeJUHeHHs] aTOMOB B MOJIEKYJIbI
T10 BaJIeHTHOCTH.

37. Teopusi cTpoeHHsi oOpraHuyeckux coeauHeHud A.M. BytnepoBa. OCHOBHbIe
TI0JIO’KEHHsI TeOPUM XUMHUeCKOro ctpoeHusi. Mi3omepust U usoMmepbl. XuMuuyeckue (GOpMyJibl U
MO/IeJId MOJIEKYJT B OPraHUYeCKOU XUMUU.

38. Knaccudukaiusi BelecTB MO CTPOEHHUIO YIJIEDOJAHOrO CKejleTa U HaJu4uio
(yHKUMOHANBHBIX IpymIl. 'omonory u romosorusi. Homenkatrypa IUPAC.

39. Knaccudukaiusi peakijyii B OpraHW4YeckOd XWMUU. Peakiuu TMpucoeUHeHUs
(rugpupoBaHUs,  TaJOTEHUPOBAHWS,  THJPOrajloreHUpPOBaHMs,  Tuapatauuu).  Peakiuu
OTLeIVIeHNs  (JerupupoBaHusi, JerMJporajoreHupoBaHusi, Jerujparauuu). Peakuuu
3amMellieHus. Peakuiyy n3oMepur3anuu.

40. AJsKaHbI: TOMOJIOTUYECKUH Psifi, ©30MepUsi U HOMEHK/IaTypa ajKaHoB.
41. XuMuuecKve CBOMCTBa ajKaHOB (MeTaHa, 3TaHa): TOpeHHe, 3aMmellleHHe, pa3/ioXKeHUe,
JerupupoBanue. [IpumeHeHre alKaHOB HA OCHOBE CBOMCTB.
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42. AnkeHbl. OTW/EH, €ro IMojy4yeHue (JerupupoBaHUEM 3TaHa, JernojuMepHu3aLven
nosvaTUaeHa). ['oMmonoruueckuii psifi, U30Mepusi, HOMEHK/IaTypa a/IKeHOB.

43. XuMmHUuecKrde CBOKMCTBA 3TH/IEHA: TOpPeHHWe, KaueCTBeHHble peaklyu (obeciiBeurBaHUe
OpOMHOI1 BOZIbI M PaCTBOpA MepMaHraHarta Kajus), TuJparaiys, rnojumepusanus. [IpumeHeHue
3TUJ/IeHa Ha OCHOBe CBOMCTB.

44. [veHbl U Kayuyku. [IoHATHe O JueHax Kak yI/eBo/0opojax C ABYMs ABOWUHBIMU CBSI3SIMHU.
ComnpspkeHHbIe VMeHbl. XUMUUeCKUe CBOWCTBa OyTazaueHa-1,3 W M3ompeHa: obecijBeurBaHHe
OpOoMHOM BOJABI W TIOJMMepH3alisi B Kayuyku. HaTypaibHbId M CHHTeTHUeCKHe KayuyKH.
PesuHa.

45. AnkuHbl. AlleTHneH. XUMHAUYeCKHe CBOMCTBA alleTH/IeHa: TopeHue, obeci[BeuMBaHHe
OpOMHOI BOABI, TPHCOeAVHEHHEe XJI0POBOAOpPOJa U ruipaTauus. [IpuMeHeHue aljeTvieHa Ha
OCHOBe CBOMCTB. MeXXK/accoBasi U30Mepus C ankKaAreHaMu.

46. Apenbl. BeH3osn. Xumuueckue CBOWCTBa OeH30/a: ropeHHe, peak[My 3aMelleHUs
(ranmoreHrpoBaHHe, HUTpPOBaHuUe). [IpuMeHeHre 6eH30/1a Ha OCHOBE CBOMCTB.

47. TlpyupofHble MCTOUYHUKHU YTJIeBOAOpoAoB. [IpvpoaHbIM ra3: cocTaB, NpUMeHeHue B
KaueCTBe TOI/IUBA.

48. Hedtb. CoctaB u nepepabotka Hedptv. [Teperonka Hedpti. HeprernpoayKThL.

49. Criuptol. [TosmyueHue 3TaHOMa OpO’KeHWEM TJIFOKO3bI M THpaTalie 3TusieHa.
I'mapokcwibHas rpymnmna Kak (yHKIMOHambHas. [IoHSTHEe O TMpefiesbHBIX OZHOATOMHbIX
CrMpTax.

50. XumMHuueckre CBOWCTBA 3TaHOJA: B3aUMOJEMCTBHME C HaTpHeM, 0Opa3oBaHHe

MIPOCTBIX M CJIOKHBIX 3(HpOB, OKWCIeHWe B anbaerufi. [IpumeHeHWe 3TaHO/a Ha OCHOBE
CBOMCTB. AJIKOTO/IU3M, €ro Moc/e[CTBUS U NpeAynpeKeHue.

51. I'nuiieprH Kak mpejCcTaByUTe/lb MHOTOAaTOMHBIX CIIMPTOB. KauecTBeHHasi peakiusi Ha
MHOI'0aTOMHBbIe CITUPTHI. [IprMeHeHre rivLeprHa.

52. ®enon. Pusnueckre U XMMUUeCcKre CBOMCTBa dheHo/a. B3auMHoe BMsiHME aTOMOB B
MoJieKy/ie eHosa: B3auMO/IeliCTBHUe C TMIPOKCH/IOM HaTpusl M a30THOW KUCI0TOW. [IpumeHeHue
(heHo/1a HA OCHOBE CBOMCTB.

53.  Anpgeruppbl. [ToHatue 06 anbaerwgax. AJbJerujHasi TpyMna Kak (QYHKIMOHAIbHas.
dopmanbJeru/, U ero CBOMCTBAa: OKUC/IeHHe B COOTBETCTBYIOIIYIO KUC/IOTY, BOCCTAaHOB/IEHUE B
COOTBETCTBYIOLIMH CIIUPT.

54. [TonyueHue anpAeruzioB OKUC/IEHWEM COOTBETCTBYIOLUMX CHUpTOB. IlIpumeHneHune
(hopmasbieru/ia Ha OCHOBE ero CBOWCTB.
55. [TonsiTne o KapOOHOBBIX KuC/IOTaxXx. KapOokcuibHas Tpymna Kak (yHKLHMOHa/TbHas.

Comosiorueckuii  psify TIpe/ieNlbHbIX  OJHOOCHOBHBIX KapOOHOBBIX KHUCJIOT. IlosmydyeHue
KapOOHOBBIX KUCJIOT OKUC/IEHUEM aJlbJIerH/I0B.

56.  XuMHMUecKde CBOMCTBA YKCYCHOW KHCJIOTBL: OOIIMe CBOWCTBA C MHUHepaJbHbIMU
KUC/IOTaMU U peakiusi 3Tepudukauyi. [IpriMeHeHre yKCYCHOM KHC/IOThl Ha OCHOBE CBOMCTB.
Beiciuve >KMpHbIe KMC/IOTHI Ha PUMepe NMalbMUTUHOBOM U CTeapUHOBOM.

57. Cnoxxuble 3¢upbl U Kupbl. [TonydyeHue c/10XHbIX 3(DHMPOB peakijyeil sTepruduKaLivu.
CnoxxHble 3¢Mpbl B IPUPO/ie, UX 3HaueHUe. [IpriMeHeHe C/10KHBIX 3()UPOB Ha OCHOBE CBOMCTB.

58. Kupsl Kak cioxHble 3¢upbl. Knaccudurkaiys >xupoB. XMMHUUeCKre CBOMCTBA )KUPOB:
TU/IPOJIM3 Y TUPUPOBaHUE XXUAKUX KUPOB. [IpriMeHeHe )KMPOB Ha OCHOBEe CBOMCTB. Mbuia.

59. YrneBojpl, ux KaaccuduKalys: MOHOcaxapubl (T/10K03a, (hpyKTo3a), Arucaxapu/ibl
(caxapo3a) u nosMcaxapu/ibl (KpaxmaJsi 1 1e/Ir0J103a).

60. I'roKo3a — BelecTBO C ABOWCTBEHHOM (YyHKLMEeW — anbAeruAoCnupT. XuMuyeckue
CBOWCTBA TJIFOKO3bI: OKHC/IEHHE B TJIFOKOHOBYIO KHUC/IOTY, BOCCTaHOBJIEHHEe B COPOUT, CITUPTOBOE
OpoykeHue. [IpuMeHeHUe TTFOKO3bl HA OCHOBE CBOMCTB.

61. 3HaueHue YI/JeBO/IOB B >KUBOW TpPHUPOJle U >KW3HU uesoBeKka. [IoHSITHe O peakiusix
TIOJIMKOH/eHCALIUK Y TU/IPO/IM3a Ha MpuMepe B3auMOIpeBpallieHUil: TIF0K03a - Morcaxapu/.
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62. Amunbl. [loHstTre 00 amuHax. Asymdarrueckre aMuHBI, WX KaacCUUKALus U
HOMeHK/IaTypa. AHW/IMH, KaK OpraHndyeckoe ocHoBaHue. [TosyueHre aHWIMHA U3 HUTPOOeH301a.
[TpMeHeHre aHW/IMHA HA OCHOBE CBOMCTB.

63. AMUHOKMC/IOTBI KaK am@oTepHble JUYHKIMOHATbHbIE OpraHuYecKue COeUHEeHMUs.
XuMUYeckre CBOMCTBA aMMHOKMCJIOT: B3aWMOZEWCTBHE CO LesloYaMM, KUCI0TaMu U Jpyr C
ApyroM (peakiuusi MNOMUKOHAeHcanmu). llenTugHasi cBsisb W nosvnenTtuabl. [IpumeHeHue
aMHHOKMCJIOT Ha OCHOBE CBOWCTB.

64. benku. IlepBuuHas, BTOpPWYHAs, TPETHUHAsi CTPYKTYPbl OenkoB. XWUMHUeCKHe
cBOlicTBa OeNKOB: TroOpeHWe, JeHaTypalus, THAPO/W3, LBeTHble peakUuH. buonornyeckue
(byHKI[H OeTKOB.

65. ITonumepsl. Benku 1 monvcaxapuibl Kak OMOTOMMEpHI.

66. Ilnactmaccel. IlosnyueHue  TMOMMMEpPOB — peakluell  MojMMepusaluu U
MOJIMKOHZeHcalMyi. TepMmoniacThyHble W TepMOpeaKTHBHbIe IlacTMacchl. IlpencraButenu
T1acTMacc.

67. BonokHa, ux knaccudukanus. [TonyueHue Bo/ioKOH. OT/e/bHbIE TIpeiCTaBUTeNH
XUMHYECKHUX BOJIOKOH.

114



