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Pe3yﬂbTaTbI 0CBOEHUA JUCIUII/ITUHBI:
«Xumus» IITICC3 (CIIO)

no crnenuaabHocTH (09.02.11 Pa3padoTka M ynpaBJjeHle IPOrpaMMHBLIM o0eclieueHHueM

TpeOoBaHuUs K pe3y/IbTaTaM 0CBOEHUsI JUCIUTTHHBI:
Ymemb:
- Ha3bIBaTh: MU3yUYeHHbIE BeIlleCTBa 110 TPUBUAIbHON WM MeX/yHAapOJAHOM HOMEHK/IaType;
- OmpejenATh: BaJ€HTHOCTb U CTeNeHb OKWUC/AEHUS] XUMUYECKUX 3/IeMEHTOB, THUI XUMUYECKOU
CBSI3U B COeJMHEHUSIX, 3apsiJ, UOHA, XapaKTep Cpe/ibl B BOJHBIX pPacTBOpPax HeOpraHWYeCcKUX U
OpraHUuYecKUX COeJVHEeHWl, OKUC/IWTeIb W BOCCTAaHOBUTE/b, TPUHAJJ/IEXHOCTb BEIeCTB K
pa3HbIM KJ/lacCaM HeOpraHW4yeCKuX ¥ OpPraHuuecKrux CoeIMHeHU;
-XapaKTepu30BaTh: 37IeMeHThl MajibiX Mepruo/I0B M0 UX T0JioXKeHHI0 B [lepuoauueckoii cucteme
IO.U. MenpeneeBa; o0Iiye XUMHUYeCKHEe CBOMCTBA METas/IOB, HEMETA/JIOB, OCHOBHBIX K/IaCCOB
HeOpraHUUeCcKUX U OpraHuyecKuX COe/JMHeHUH; CTpoeHHe U XMMHUYecKre CBOWMCTBA M3yUYeHHbIX
HEOPraHUUYeCKHX U OpraHuueCcKUX COeJMHeHUH;
- OOBSICHATD: 3aBUCUMOCTb CBOWCTB BeI[eCTB OT UX COCTaBa W CTPOEHUS], TIPUPOAY XUMHUUECKOU
CBsA3M (MOHHOM KOBaJIeHTHOW, MeTa/JInueCKOd U BOJOPOJAHOM), 3aBUCUMOCTb CKOPOCTH
XUMHUYECKON peakLUU U T0JI0’KeHHe XUMUUeCKOT0 PaBHOBECHSI OT Pa3/IMUHbIX (JaKTOPOB;
- BBITIOJIHATh XUMUUECKWUN IKCMIEePUMEHT: TI0 PACliO3HAaBaHUI0 Ba)KHEUIIIMX HeOpraHW4yeckux U
OpraHUYecKUX COeIMHeHUM;
- TIPOBOJUTH: CAMOCTOSTENbHBIM TIOUCK XWUMHUeCKoW uHGOpMaluu C UCIMO0JIb30BaHHEM
Pa3/INYHBIX UCTOUHUKOB (HayYHO-TTOMY/ISIPHBIX W3/lJaHUM, KOMITBIOTEPHBIX 0a3 JaHHBIX, PECYPCOB
VHTepHeTa); WCMOMb30BaTh KOMIBIOTEPHBIE TEXHOJIOTHH /i1  00pabOTKM W Tepefaun
XMMHUYeCKOM MH(GOpMAaLU U ee TIpe/ICTaBIeHUs B pa3/MUHbIX (hopmax;
- CBSI3bIBaTh: U3yUeHHbI MaTepuas Co CBOel NMpodecCroHaNIbHOM 1eATeTbHOCThIO;
- peliaTh: pacueTHbIe 33/lauM 110 XUMHAYECKUM (OpMyJiaM U YPaBHEHUSIM;
- WCIOJIb30BaTh TMpUOOpeTeHHble 3HAHUS W yMeHUsl B TIPAaKTUUeCKOW [1esiTeJIbHOCTH U
TOBCEJHeBHOM JKU3HU:
* 171t 00BSICHEHUST XUMUUECKUX SIBJIEHUH, TIPOUCXOASIIUX B TIPUPOZe, ObITY ¥ Ha MPOU3BO/ICTBE;
* oripe/ie/ieHUsi BO3MOYKHOCTHY MPOTeKaHUsSI XUMUUeCKUX TpeBpalljeHui B pa3/IMuHbIX YCIOBUSX U
OLIeHKU UX MOCJIe[CTBUN;
* 5KOJIOTMYEeCKU FPAMOTHOTO NOBE/IEHUs B OKPY KaloLleil cpejie;
* OLIEHKM BJ/IMSIHMSI XMMHUUYECKOTO 3arpsi3HeHHsl OKpY’Karolllel cpefibl HA OpPraHU3M uesioBeKa U
Jpyrye XUBble OpraHU3Mbl;
+ Oe3oracHoro oOpallleHHsi C TOPIOUMMH W TOKCHYHLIMU BellleCTBaMM U JiabopaTOpHBIM
obopyoBaHuEM;
* IPUTOTOBJIEHUS] PACTBOPOB 3a/IaHHOM KOHIIEHTPAI[UH B OBITY U Ha TTPOM3BO/ICTBE;
* KDUTHUYECKOW OLIeHKU [JOCTOBEDPHOCTH XUMHUecKoW MHGOpMaluK, MOCTYIaloleil U3 pasHbIX
HMCTOUHUKOB
3Hamb:

- BaKHeHIIMe XUMHUUeCKWe TIOHSTHSA: BeLeCTBO, XWUMWUUECKWM 3/IeMEHT, aToM, MoJIeKyra,
OTHOCHUTE/IbHAsi aTOMHasi Macca, OTHOCUTe/bHas MOJIeKy/lsgpHasi Macca, WOH, aoTpPOIus,
M30TOIbI, XUMHUUeCKasi CBfi3b, 3/J1€KTPOOTPHULIATEIbHOCTb, BaJeHTHOCTb, CTEleHb OKWCIEeHWUS,

MO/JIb, MOJIApHas MacCcCa, MOHHPHBIﬁ 00beM Fa3006pa3HbIX BeIleCTB, BelleCTBd MOJIEKYJ/IAPHOI'o U
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HEeMOJIEKY/ISIDHOTO CTPOEHHs, pacTBOPbI, 37IeKTPOJIUT U He 37eKTPOJIUT, 3/1eKTPOIUTHYecKas
JUCCOLIMAIIUsSI, OKUC/TUTEN b Y BOCCTAaHOBUTETb, OKHMC/IEHHe U BOCCTaHOBJIEHHE, TeIJIOBOU 3 deKT
peaki, CKOPOCTb XUMHWYEeCKOW peakli, KaTaln3, XUMHUecKoe DaBHOBeCHe, YTJIePOJHBIN
CKesneT, GyHKIMOHAbHAS TPYTINa, N30MepHsi, TOMOJIOTHS;

- OCHOBHBIe 3aKOHbI XMIMHH: COXPaHEHHEe MAacCChl BEIL[eCTB, MIOCTOSTHCTBA COCTaBa BeIeCTBa,
[Tepuoanueckuii 3akoH [I.11.MeHzeneeBa;

- OCHOBHbIE TEOPUM XMMMU: XMMUYEeCKOU CBSI3U, /1€KTPOJTUTUYECKON AUCCOLMAlY, CTPOEHUS
OpraHMyecKrx ¥ HeopraHMuecKrux CoeZMHeHNH;

- Ba)KHeillIMe BellleCTBa M MaTepuasbl: MeTa//lbl U CIUIaBbl, CepHas, CO/sHAas, a30THasi U
YKCyCHasi KMC/IOTbI; 0/1aropofiHbIe ra3bl, BOJOPOJ, KUCIOPO/, TaloreHbl, IeJI0UHble MeTaJllbl;
OCHOBHbI€, KUC/IOTHBIe ¥ aM(OTepHbIe OKCH/IbI U THAPOKCHU/IBI, II1eI0UH, YTJIeKUC/TBIA M yTapHBIN
rasbl, CEpHHUCTBIN ra3, aMMHakK, BO/ia, TPUPO/HBIN ra3, MeTaH, 3TaH, STU/IEeH, al|eTU/IeH, XJIOPUJ,
HaTpws, KapOoHAT U rupoKapOoHaT HaTpusi, KapboHaT u docdar KanbLys, 6eH30/1, METaHOT U
3TaHOJ, CJI0)KHbIE 3(UPHI, >KUPbI, MbUIa, MOHOCAxapH/bl (T/II0K03a), Aucaxapyzbl (caxaposa),
nonycaxapuzibl (Kpaxman U Lie/Ulo/i03a), aHWIMH, aMMHOKMC/IOTBI, 0esKu, HCKYCCTBEHHbIe
BOJIOKHA, KayuyKH, M71aCTMaCChl.

O6mume komnerennuu (OK):

OK 01 Bribupath crmocoObl pelieHWs 3a7iau  MPOGECCUOHATBHON  JeSITeTbHOCTH
TIPUMEHUTE/IbHO K Pa3/IMUHbIM KOHTEKCTaM;

OK 02 Ncnonb3oBate COBpeMeHHble CpejCTBa IOMCKa, aHa/v3a U MHTepripeTaliuu
vH(popMaLMy, ¥ WH(OPMALMOHHbIE TEXHOJIOTHMH [i/Is1 BBIMIOJHEHUS 3a/ad NpodecCcuoHaTbHOU
JlesITeIbHOCTH;

OK 04 D5ddexTBHO B3aUMO/IeMCTBOBATh U paboTaTh B KOJIJIEKTUBE U KOMaH/e;

OK 07 CopelicTBOBaTb COXPAaHEHWIO OKpY)Kalolleld Cpebl, pecypcocOepeskeHuto,
NpUMeHSITh 3HaHUsT 00 W3MeHeHWH K/IMMara, TIPUHLIMIBI Oepe)KTMBOro TPOU3BO/ICTBA,
3¢ PeKTUBHO /1eliCTBOBaTh B UpPe3BbIYalHbIX CUTYaL[UAX

B pe3ynbTare ocBoeHUs1 yueOHOM AUCLUTIMHBI BBIMTYCKHUK [JOJDKeH 00/1a7aTh
C/1eyIOIIMMU TMYHOCTHBIMM pe3y/bTaTaMu:

JIPo 4 - chopMHpPOBAaHHOCTE MHMPOBO33DEHMS, COOTBETCTBYIOIIET0 COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAayKu U OOIIeCTBEHHOW TIPAKTUKKW, OCO3HAHHOTO Ha JAuajore KyJabTyp, a TaKxke
pa3nuHbiX (hopM 0OIIleCTBEHHOTO CO3HAHHS, OCO3HAHUs CBOEr0 MeCTa B TOUKY/IbTYPHOM
MUpe;

JIPo 5 - chopMUPOBAaHHOCTH OCHOB CaMOpa3BUTUSI M CAMOBOCIIMTAHUS B COOTBETCTBUM C
o011jeuesioBeUeCKMMHU  [IeHHOCTSIMA W H/lealaMM TPaKJAHCKOrO O0OIecTBa; TOTOBHOCTh H
CIIOCOOHOCTB K CaMOCTOSITeTbHOM, TBOPUYECKOW M OTBETCTBEHHOM eI TeTbHOCTH;

JIPo 7 - mposiBjieHre HaBbIKOB COTPYJHUYECTBA CO CBEPCTHUKAMU, [JeTbMU MJIa/ILlIero Bo3pacTa,
B3pOC/BIMM B 0Opa3oBaTenbHOM, OOILeCTBEHHO TI0JIe3HOM, yueOHO-HCC/IeoBaTeTbCKOM,
TIPOEKTHOM U PYTUX BUJAX JeSITeTbHOCTH;

JIPo 9 - roTOBHOCTb U CIIOCOOHOCTH K 00Opa3oBaHMIO, B TOM UHC/ie caMOOOpa3oBaHUIO, Ha
TIPOTSDKEHUM BCeM >KU3HH; CO3HAaTeNbHOe OTHOIeHHe K HemnpephiBHOMY 00pa30BaHHIO Kak
YCJIOBHIO YCITeIIHOW TIPoeCcCrOHaMbHON 1 00IIeCTBeHHOM /1eSITelTbHOCTH;

JIPo 12 - OepexxHoe, OTBETCTBEHHOE U KOMIIETEHTHOE OTHOIIEHHe K (HU3NUECKOMY U
TICUXOJIOTUUeCKOMY 37I0POBbIO, KaK COOCTBEHHOMY, TakK U APYTUX JItOJlel, yMeHHe OKa3bIBaTb
TIepBYI0 MOMOLLb



IMacnopT oH/1a OLIEHOUHBIX CPEACTB
IITICC3 (CIIO) no cnenuaJbHOCTH

09.02.11 Pa3pa6oTKa ¥ ynpaBjeHue NPOorpaMMHbIM 00ecneYeHnemM

HaumeHoBaHue
KonTposvpyemsie OLI€EHOYHbIX CDE/JCTB
KonTposnvpyemsblie
No JUAAaKTUUeCcKHe [pyrue oLieHOYHbIe
KOMITIOHEHTHI TecTsl,
n/n eIUHULIbI CpeJicTBa
KOJI-BO
. BUJT KOJI-BO
3aJjaHui .
3aJlaHui
1 2 3 4 5 6

Pazpaen 1. «O6miasi 1 HeopraHuyeckasi XuMusi. XuMH4ecKHe CBOICTBA U MpeBpalleHus
BewecTB. Heopranuueckue

COeIUHEeHUA»
315 32; B1; B2, OK 1, Ompoc
Tema 1.1 OK2, OK 4, OK 7, J/IPo Perienue 13
1 OcHoBHbIe IOHATHA | 4, JIPo 5, JIPo 7, JIPo 21 TUIIOBBIX 3a/]au 23
Y 3aKOHBI XUMHH 9, IPo 12 HomarHue 19
3a/laHue
Tema 1.2 Ornpoc 7
IMTepuoguueckuii Pemienue 3anau 13
p3ar§on U 315 32 Bi; Bz, OK 1, ,Z[OMaLuHI/Ii[z 15
2 nepuoAnYecKas OK2, OK 4, OK 7, /IPo 26 3ajlaHue
creTema 4, JIPo 5, JIPo 7, J/IPo
JI.A. MeHpe/ieeBa. 9 JIPo 12
CTpoeHnue aroma
Y1; B2; B3, OK 1, OK2, Omnpoc 13
3 Tema 1.3 OK 4, OK 7, JIPo 4, 17 Pemienne 3amau 9
Ctpoenue BemgectBa. | JIPo 5, JIPo 7, JIPo 9, Homarxue 10
JIPo 12 3aJlaHue
Ornpoc 9
Tema 1.4 Yi1; Bs; B3, OK 1, OK2, Pemienue 3anau 8
4 Bopga. PacTtBopkl. OK 4, OK 7, JIPo 4, 20 ITpakTHueckas 1
JdnekTposutTnueckas | JIPo 5, JIPo 7, JIPo 9, pabota
JUCCOLUaLUs JIPo 12 JomartHue 19
3a/laHue
Ornpoc 9
Tema 1.5 31; 32 Bs; By, OK 1, Pernere anay ;
5 XuMuuecKue OK2, OK 4, OK 7, JIPo 26 'H:ah;é;ﬁg?e
peakuu 4, JIPo 5, JIPo 7, JIPo KOHTpO/bHast 2
9, IPo 12
pabora
Tema 1.6 3:; 32; Bi; B, OK 1, Omnpoc 17
6 Bemectean ux |OK2, OK 4, OK 7, J/IPo 19
CBOHCTBA 4, JIPo 5, JIPo 7, JIPo
9, JIPo 12




Paspesn 2. «Oprannyeckas xumusi. Oprannueckue CoeANHeHH»

Tema 2.1 Ornpoc 9
OcHOBHBbIE TOHATHUS Pemienue 3anau 7
OpraHu4YecKou 31; 32; Bi1; Ba, OK 1, HomariiHue
7 xumMuM U Teopusi (OK2, OK 4, OK 7, JIPo 11 3aj/laHue
CTpOoeHus 4, JIPo 5, JIPo 7, JIPo
OpraHuYecKux 9, IPo 12
COoeJHHEeHHUH
Tema 2.1.1 IIpeamer |Y; ; Bz; B3, OK 1, OK2, Ornpoc 11
OpraHuyecKou OK 4, OK 7, JIPo 4, 27 Pemienue 3anau 4
XUMUH UIPo 5, /IPo 7, JIPo 9, JomartHue 15
UTPo 12 3aj/laHue
Ornpoc 10
Pemienue 3anau 8
Tema 2.2.-2.9 Yi; Bz; B3, OK 1, OK2, JomartHue 11
7 Yrnesogopoasl u ux | OK 4, OK 7, JIPo 4, 45 3aj/laHue
NPUPO/JHEIe JIPo 5, /IPo 7, IPo 9, ITpakTHueckas 3
HCTOYHHUKHU JIPo 12 pabota
KoutponbHas 2
pabota
Ornpoc 19
Tema 2.10-2.12 Yi1; Bz; B3, OK 1, OK2, Peiienue 3amau 15
8 Kucnopoacoaepxaw | OK 4, OK 7, JIPo 4, 45 IIpakTrueckas 4
ue opranuyeckue | JIPo 5, JIPo 7, JIPo 9, pabora
coeiUHEeHUsA JIPo 12 HomarHue 10
3a/laHue
Ornpoc 15
Azsiz;é;ii;};e Yi1; B2; B3, OK 1, OK2, Pemienue 3anau 20
9 opraHHuecKe OK 4, OK 7, JIPo 4, 20 [IpakTrueckas 2
pAp— JIPo 5, JIPo 7, JIPo 9, pabota
JIPo 12 HomariHue 15
ITomumepsl
3aj/laHue
Bcezo: 262 402




MeTo/uKa MpPoBe/jeHNsI KOHTPOJIA 10 NMPOBepKe 0a30BbIX 3HAHUM
o AUCHUIIUHE « XUMUA»

Pa3gen 1. «O6mas u HeopraHu4eckas XuMusi. XUMHYeCKHe CBOHCTBA U MpeBpalleHust
BelecTs. Heoprannueckue coefiHeHUs»
Tema 1.1. OcHOBHBIe IOHATHSA U 3aKOHbI XMMUH

KonTpo/mmpyemslie kKoMnoHeHThI: 31 ; 32; B1; B2, OK 1, OK2, OK 4, OK 7, JIPo 4, JIPo
5, /IPo 7, JIPo 9, JIPo 12

KoHTpoiupyemble 3HaHHA: OIpe/ie/ieHUs] MTOHATUU «aTOM», «3/IeMeHT», «MOJIeKyJia»;
(hOpMY/IMPOBKY OCHOBHBIX 3aKOHOB XMMUH;

yMeHHU: IPOBOJUTH PacyeThl [0 XMMUUYECKUM (hopMyJiaM U ypaBHEHUSIM peakLiii.

BOl'[pOCLI AJIA IIPpOBEeJ€HHUA OIIpOoCa:

1. CocraB BemjecTBa. Xumuuyeckue 3yeMeHTbl. Criocobbl CYIIIeCTBOBaHUS XUMHUYeCKUX
3/7IeMEeHTOB: aTOMBI, [IPOCThIE U C/IOKHbBIe BellleCcTBa.

2.BelriecTBa MOCTOSIHHOTO M T[€PeMEeHHOI'0 COCTaBa. 3aKOH IIOCTOSIHCTBA COCTaBa BeL|ecTB.
BelriectBa MO/1€Ky/IIPHOIO U HEMOJIEKY/IIPHOT'O CTPOEHUS.

3. 3mepenue BewjectBa. Macca aToMOB ¥ MOJIeKyJl. ATOMHasl ejuHu1LIa MacCbl. OTHOCUTe/IbHbIE
aTOMHas U MOJIeKyYJIIpHasi MacChl.

4. KonmnuecTBO BellleCTBa U eIMHULIbI €r0 U3MepeHUs: MOJIb, MMOJIb, KMOJIb. YKcsio ABorazpo.
MonspHas macca.

5. ArperaTHble COCTOSIHUSI BelllecTBa: TBepZoe (KpUCTa//IMUeCKoe M amMopgHOe), >XKUIKOoe U
ra3zoobpasHoe.

6. 3akoH ABOTraZipo 1 ero ciaecTBUsL. MossipHbIN 00beM BellleCcTB B ra3000pa3HOM COCTOSIHUU.

7. OO0beIMHEHHBIN ra30BbIid 3aKOH U ypaBHeHHe MeHeneeBa—Kiianelipona.

8. Cmecu BeljecTB. Pa3muuus Mexxay cMecsiMA U XUMUYECKUMU COeJUHeHHsIMU.

9. MaccoBast 1 06beMHast 10711 KOMIIOHEHTOB CMeCH.

10. BemectBo. ATomM. Monekyna. XvUMUUeCcKuil 3/eMeHT. AsuioTporus. [IpocTbie U C/I0XKHbBIe
BellleCcTBa.

11. KauecTBeHHBIM M KOJIMYECTBEHHBIM COCTaB BEILECTB.

12. XumMrueckue 3Haku U Gpopmysibl. OTHOCUTe/TbHbIE aTOMHAsl U MOJIeKYJIsIpHast Macchl.

13. KonnuecTBO BelrjecTsa.

KpuTtepuu onjeHKH yCTHOI0 OTBeTa
OneHka «5»:

* OTBeT IO/IHbIM U NIPaBU/IbHBIN Ha OCHOBAHMY U3YUYeHHBIX TeOpUH;

* MaTepuas U3/I0KeH B OIpeie/IeHHOW JIOTUUeCKOM M0C/1eJ0BaTe/IbHOCTH, TUTepaTypPHbIM
S3bIKOM;

* OTBET CAMOCTOSATE/IbHBIN.

Onenka «4»:

* OTBeT MOJIHbIN U NPaBU/IbHBIA HA OCHOBAHUU N3YUYeHHBIX TeOPUH;

* Marepua/j HW3J/I0OKEH B OIpe/ie/IeHHOM JIOTUYeCKOM I0C/IefloBaTe/IbHOCTH, IPU 3TOM
JIOTyIIIeHbl  /IBe-TPU  HeCyleCTBEeHHble OIMMOKH, WCIIpaBeHHble 10 TpebOBaHUIO
yuuTesIs.

Onenka «3»:

* OTBeT IOJIHbIM, HO MPX 3TOM JIOMyllleHa CyllleCcTBeHHasi OlMOKa WM OTBET HeIlOJIHbIH,

HEeCBSI3HbIN.
Onenka «2»:



¢ IIpHU OTBETE 06Hapy>K6H0 HEIMMOHMMdHHE YyUYadlllMMCSd OCHOBHOI'O COAep>KaHUA y‘le6HOFO
MaTepHasa WIA [OMyIIeHbl CyIIeCTBeHHbIE OIIMOKM, KOTOpHIe YUAIUKCS HE MOXKET
HCIPaBUTHb IMMPU HABOJAIIMX BOIPOCAX YUUTEJIA.
OneHka «1»:
¢ OTCyTCTBHE OTBETA.
TumnoBblie 3d/id4M 10 pa3jeny

1. IMonb3ysich MepUOJUYECKOM CUCTEMOM XUMUUecKuX 3eMeHTOB 1. V. MeH/eneeBa, YKaKUTe
OTHOCHUTeJIbHbIE aTOMHbIe MaCChl a/IFOMUHUS, XJI0pa, HATPUs, KUC/I0PO/a, a30Ta.

2. BblunMciMTe OTHOCUTENBbHYH) MOJIEKY/SIPHYIO Maccy KapOoHara Kasiblysi, WMeEOIero
dbopmyny CaCOs,

3. BeIuMC/IMTe OTHOCUTEIBHYIO MOJIEKY/IIPHYIO MacCy Cy/b(dara aloMUHKS, GopMyia KOTOPOro
Al>(SO4)3.

4. BbluuciuTe OTHOCUTE/NbHYIO MOJIEKY/ISIDHYI0O Maccy OpTohochOpHOM KUCIOThI, eCcIu
W3BECTHO, UTO COOTHOILIEHHWe aTOMOB BOZAOpoAa, (ochopa U KUCIOpOAa B MoOJeKysae paBHO
COOTBeTCTBeHHO 3:1:4.

5. BeluncinTe MaccoBoe OTHOLIEHHE XMMHAUYECKUX 37IEMEHTOB B TUIPOKCH/IE KajTbLUs.

6. BeIurc/TuTe MacCOBOe OTHOIIIEHHE XMMUUYECKHUX 3JIEMEHTOB B KapOoHaTe Ka/blIvsl.

7. Belunc/inTe MaccoBble [10/IA 37IEMEHTOB B MOJIEKYJIe CePHOM KUC/IOTHI.

8. BriurcuTe MacCcoBbIe 10U 5/IEMEHTOB B MOJIeKy/e okcuza kenesa (I11).

9. Berunciute, ckobKo o Macce ocdopa comepxkurcs B 28,4 r okcuga docdopa (T).

10. B kakoi Macce okcH/ia KaabLus cogepxutcs 1,6 r kanbius?

11. CKOIbKO MOJIEKYJI COZIEP)KUTCS B BOJe Maccou 72 r?

12. Kakoe KOMUeCTBO Bell[eCTBa 3aK/IFOUEHO B YI/IeKUC/IOM rase maccou 110 r?

13. Haiitu Mmaccy okcuia Megy KoamuyecTBoMm BerriectBa 0,4 MOJIb.

14. Kakoe KOM4eCTBO BelljecTBa cocTapisieT 23,4 cynbdara HaTpus?

15. Kakoii 06seM 3aauMarot 0,2 MoJib asota?

16. Kakoe KOoM4ueCcTBO BelljecTBa B KUC/IOpoie oobeMom 112 i?

17. KakoBa Macca a30Ta, B3T0ro oosemom 67,2 1 (H.y.)?

18. Kakoii 06bem 3aHUMaroT 8 T Kuciaopoga?

19. IInotHOCTH ra3a o BogopoAy pasHa 8. KakoBa oTHOCHTe/IbHAsA MOJIEKYJ/IIPHAs Macca 3TOro
rasa?



20. TTnoTHOCTH Ta3a 1o Bo3Ayxy paBHa 2. KakoBa macca 5,6 i1 (H.y.) 3Toro rasa?

21. KakoBa macca HuUTpara Meau, obpa3syrolrerocst rmpu B3auMogelictBurd okcuza meau (II) c
A30THOU KUCJ/IOTOMI?

22. Ompegenute 00beM BO/OpPO/a, BCTYMAMOIIEr0 B peaknui C 15 71 Kuoiopojga TIpu
obpa3oBaHuM Bozibl. O6beMbl Ta30B U3MepeHbI TP H.Y.

23. BeruncuThk 066em okcuza yriepoga (IV), rmosmydyeHHbIN TIpU CrOpaHUy aljeTHieHa 00beMoM
10 1 (B.y.).

KpuTepuu oLjeHKHM yMeHHs pellaTh pacyeTHbIe 3a/ja4u:

5 0a/1/10B:
BJJIeHHe  Ky/JbTypOW  MBIIIIEHHUs; CIMOCOOHOCTBIO K  000OIeHHI0, aHAU3y,
KPUTHUYECKOMY OCMBIC/IEHHIO, CUCTeMATH3alluH, MOCTAaHOBKE 1ie/ieli ¥ BbIOOPY MyTel MX
JOCTW)KEHHUS, B JIOTHUECKOM DPACCY)KAEHUH W peIleHUH HeT OLIMOOK, 3ajjaua peleHa
paliOHa/TBHBIM CTIOCOO0M.

4 6ana:
B JIOTUYECKOM PaCCY’>KJIeHUHU U PEIIeHUH HeT CyI[eCTBeHHBIX OIHMOO0K, HO 3a/jaua pelieHa
HepaljMoHaIbHBIM CTI0OCOO0M WM [OMYIIEHO He OoJiee IByX HECYIIeCTBEHHBIX OLTHOOK.

3 oa/a:
B JIOTUYECKOM PacCy)XI€HHUHU HET CYIIeCTBEHHBIX OIIMOOK, HO JIOMYyI[eHa CyI[eCTBeHHast

2 da/a:

HUMEIOTCSI CYII[eCTBEHHbIE OITMOKH B JIOTUYECKOM PacCY)XI€HHUU U B PEIIeHHH.

1 6amn:

OTCYTCTBHE OTBETa Ha 3a/jaHHe.

CamocrosTenibHas padora
(JomaiHee 3a/jaHMe)

Borpoce! g1 caMOIIpOBepKu:
1. Uro sBisgeTCd pejMeToOM U3yUYeHUsI XUMUU?
Yro nokaseiBaeT XuMuueckas popmysa?
3. IlpuBeguTe mpuMepnl XMMHUYECKUX BeLeCTB, UCIO/Ib3yeMbIX B MPOMBIIIEHHOCTH,
CebCKOM XO35HCTBe, OBITY.
[TpuBesnTe KpaTKOe U3/I0’KeHHe aTOMHO-MOJIEKYJ/IIPHOIO yUeHUSl.

5. HasoBuTe ydyeHbIX, BHECUIMX HaWOO/BIIMN BK/aJ, B pasBUTHE M YTBep)KIeHue
aTOMHO-MOJIEKYJIIPHOTO YYeHHs.

6. Kakue skcriepuMeHTa/bHble (DaKThl CBH/IETEBCTBYIOT O pealbHOM CyL[eCTBOBaHUU
aTOMOB M MOJIEKY/JI.

7. BblyunTe 3HaueHue MOCTOSIHHOM ABOra/ipo, XapakTepUCTUKY HOPMaJbHbIX YC/IOBUU
(naBneHvie u TemriepaTypa) ¥ 06beM 1 MoJIst ra3a py HOpMasTbHBIX YCIOBUSX (H.Y.).

8. Kak uCrosp3yroT Ha IpakTHKe 3aKOH ITOCTOSIHCTBA COCTaBa U 3aKOH COXPaHeHUs
MaccChbl BeleCTB.

9. Kakyro pa3sMepHOCTb WUMEIOT BeJIMUMHBL: KOJIMYeCTBO BelljeCTBa, OTHOCUTe/IbHast
MOJIeKyJISIpHasi Macca, MOJIsSIpHasi Macca, MOJISIpHbIM 00beM, Macca BelecTBa, 00bemM
rasa?

Pemenve 3asau Ha HaxOXX[eHUEe OTHOCUTETbHOW MOJIEKY/IIDHOM MaccChbl, OIpefiesieHre

MacCOBOH JI0/IM XMMHAYeCKHX 3/IEMEHTOB B C/I0KHOM BellleCTBe; KOJIMYeCTBa BelljecTBa U T.J.

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

N

e
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1. cepoBof0pO/a;

2. KHCJI0pOJa;

3. aMMHakKa

4-6. Havpure maccy (nmpu H.y.) 2,8 11 c/iejyronjux ra3oB:
4. XJI0pOBO/IOPO/a;

5. dTopa;

6. yrieKucsoro rasa.

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

7. 3x10%! moneky rasa?

8. 12x10%* moneky rasa?

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

10. 11,2m1 Kkucopoga.

(I)OH].'[ TEeCTOBBIX 3ana1mi71 AJIA TEKYIEro KOHTpoJis 3HAHUH MO Teme:

Bblbepume 00uH npasuibHblli 6apuaHm omeema

Menbuameid XMMUYeCKH HeJe/IMMOM YacTHLel BellleCTBa SIBJ/IsIeTC:
MoJIeKy/ia

WOH

+aTom

XUMUYECKUM 3/IeMEeHT

KoinuecTBO BeljecTBa — 3T0:

+TIOpLMs1 Bel|eCTBa, U3MepeHHasi B MOJISIX
YHC/I0 CTPYKTYPHBIX YacTHL], paBHoe 6-10%3
Macca BellecTBa

HaBeCKa Bell|ecTBa

M30TONBI XMMHYECKOT0 3/IeMeHTa OT/IMYAIOTCS APYT OT Apyra:
+T10 YUCTy HEUTPOHOB

T10 YMCJTY /IEKTPOHOB

TI0 YKUC/Ty TIPOTOHOB

T10 TI0JIO’KEHHIO B TTEPUOIUUYECKON CHCTEMe

N3 nepeunc/ieHHBIX SIBJIEHUM 0TMeTbTe XMMUUYeCKHe:
+I'opeHue crinuku

+CkucaHue MOJIOKa

+P>kaBneHue xenesa

IIpaBnenue merasia

Kakoii 3aK0H /jaeT 0CHOBY /I/Ifl COCTaB/IeHHsI XUMUYECKHX peaKiuu?
3aKO0H MOCTOSIHCTBA COCTaBa BelljeCTBa

3aKOH 3KBHBAJIeHTOB

+3aK0OH coXpaHeHHsI MacChl BelljecTBa

3akoH ABorazpo

Urto Ha3bIBaeTcsa NOCTOSIHHOU ABOrapo?

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

+UYucno vactur 6,02-10%3, copepxkanpmxcs B 1 MoJib /I060ro BeljecTsa
1mMoJ1b BelecTBa, cogepkaiuii 6,02-10 23 atomoB

Copepxanue 6,02-10 2 atomoB B 12 . yriepoga
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Kem ycTaHOB/IeH 3aKOH IOCTOAHCTBA COCTaBa BellecrBa?
M. B. JIoMOHOCOBBIM

K. JanpToHOM

+X. IIpyctom

A. ABorazpo

MHorue XuMHYeCKHe 3/IEMeHThI 00Pa3y0T HECKO/IBKO MPOCTHIX BEIeCTB, 00/1a/Jal0luX
pa3/MYHBIMU cBoMicTBaMH. Kak Ha3bIBalOT 3TO siB/IeHHE?

M0JIUMOP(PU3MOM

roMoJIoThen

MHOTOMEPHOCTBIO

+anioTporven

XuMHYecKHe CoeJHHeHHs MePEeMEeHHOr0 COCTaBa Ha3bIBAKOT:
CJIO)KHBIMU BEIIleCTBaMU

JNaTbTOHUAMHU

KOMIUIEKCHBIMHU BeIIleCTBaMU

+0epTosiuaaMu

XuMuueckKye coefHUHEeHUA MOCTOAHHOI0 COCTaBa Ha3bIBAKOT:
OepTonaaMu

BelljeCTBaMU

+1a/IbTOHUIaMU

KOPITYCKY/IUJaMu

Onpeaenure Maccy (r) KHCI0pojJa, 06beM KOToporo (H.y.) cocraBsiet 44,871
6,4

+64

22,4

2,2

Onpejenure KOJIMYECTBO MOJIb X/I0pa, 00eM KOTOPOro NpH H.y. ocraBser 11,2 i
+0,5
11,2
22,4
10,5

Macca obpa3na kap6oHaTa Kaabiusa paBHa 10 r. Onpejenure Ko/IM4eCTBO MOJIb 3TOM COJTH
100

+0,1

0,01

10

Kakyo maccy (r) umeer 1,55 1023 mosieky/1 BogbI
+4,63

46,3

0,46

46

Kakoe K0/IMUeCTBO BelecTBa (M0J/ib) COCTaBAAIT 6,02-10%° MosieKky
10
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+100
0,1
1000

MoisipHasa Macca KaKux U3 NPUBeIeHHbIX HIDKe BelleCTB 0/JMHAKOBa
CaCO3 u NaBr

+H3PO4 u H2SO4

CuS u AuCls

NaBr u CuS

Kakue 13 nepeunc/ieHHbIX HIDKe ra30B jierue Bo3gyxa
+A30T ¥ aMMHaK

A30T ¥ KUCI0pOz,

Awmmuak u ¢prop

Kucnopog u drop

Kakoii 06beM 3aHuMaroT npu H.y. 100 MoJ1b s1r060r0 raza
22,4 n

+22.4 v

22,4 m3

2,24 M3

B kakom o00béMe (/1) aproHa (H.y.) COAep)KMTCH CTO/IBKO )Ke aTOMOB, CKOJIbKO B 11,2 71
BO/JOpOAA

+5,6

11,2

22,4

224

Kakas macca BojpI (T) MOXKeT ObITH NMO/Ty4eHa IPH B3aNMO/IefiCTBHU C KHCJIOPOAOM 224 11
Bojopoaa?

0,18

18

1,8

+180

HaiiguTe Maccy ruipoKcuia Kaabus (T), KOTOPBIH ObLT MOJTy4YeH MPH B3aUMO/IeHCTBUH C
Bojiou 658,8 r HerameHou u3Bectu, copepxaiger 85 % CaO .

74
800
+740
1000
Taomuna 1
Meto/uKa NpoBe/ieHNs KOHTPOJIA
[TapameTpsl MEeTOAUKU 3HaueHue fapameTpa
[Ipeses AIUTE/ILHOCTH BCEIO KOHTPOJIS 15 MuHyT
ITocnenoBaTelbHOCTb BEIOOpA BOITPOCOB CnyyaiiHas
[TpesiaraeMoe KOJIM4eCTBO BOIIPOCOB 5

Kputepuu orieHKH:
- 5 0a/1I/I0B BBICTAB/ISIETCS, KOTOPBIN MPAaBU/IBHO BBITIO/IHSET 5 TECTOBBIX 3a/|aHUM;
- 4 6as1/1a BBICTAB/ISIETCS], €C/IM TIPAaBUIbHO BBITIOJTHEHO 4 TECTOBBIX 3a/laHMsl.
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- 3 bamia BBICTaBJ/IA€TCA, €C/IN ITIPABUJIBHO BBITTO/JIHEHO 3 TeCTOBBIX 3a/laHHuA
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Tema 1.2. «Ilepuoguyeckuii 3aKoH u [Tepuoguyeckas cucreMa XMMHYeCKHX 3/IEMEHTOB
.. MenpeneeBa. CTpoeHue aTroma»

KonTpo/mmpyemblie KOMIOHeHThI: 31 ; 32; Bi; B2, OK 1, OK2, OK 4, OK 7, JIPo 4, JIPo 5, /IPo
7, /IPo 9, JIPo 12
KouTposnpyemble 3HaHUs: coBpeMeHHasi hopMmyurpoBKa [leprouyeckoro 3aKkoHa, CTPYKTypa
[Tepuoanueckoii cuctembl 1.M1. MeH/jeneeBa, CTpOeHHe aTOMOB,
yMeHHsI: OMpeJiesiAiTh 3/ieMeHT TI0 3/IeKTPOHHOW (opmyse; ycTaHaB/IMBaTh 10
TIOPSIIKOBOMY HOMepy 3/IeMeHTa HOMep [epuojia U HOMep TPYIIIbl, B KOTOPbIX OH HaXOJWUTCS;
3aMuChiBaTh 3JIEKTPOHHYIO (DOPMY/y [JaHHOTO 3/ieMeHTa ¥ CpaBHUBaTh €ro0 C COCeJHHUMH
371eMeHTaMH B TIepUo/ie U TpyIIIe.
Bomnpocel a5 onpoca

1. AToMm — c/10)kHas yactuua. [JJokasare/nbCTBa CJIOKHOCTH CTPOEHHUS aToMa: KaToJHbIe U
pPEHTTeHOBCKUe 1yuH, (oTo3¢d(deKT, paJut0aKTUBHOCTD, JIEKTPOJIU3.

2. TlnanetapHas Mojienb atoma J. Pesepdopza. Ctpoenue atoma 1o H. Bopy. CoBpemeHHbIe
Tipe/iCTaB/eHNs O CTpOeHUH aToMma. KoprnycKysipHO-BO/THOBOM /yann3M YacTUL] MUKPOMUpa.

3. CocTaB aTOMHOrO s/ipa — HYKJIOHBL: IIPOTOHBI U HEUTPOHBI. V130TONBI M HYK/IUBL.

Y CTOWUMBOCTS s171€D.

4. OnekTpoHHasi 060s10uKa aToMoB. [ToHsTHE 00 3/1IeKTPOHHOM OpPOUTANN U 3/IEKTPOHHOM
obsiake. KBaHTOBBIe umc/a: r71aBHOe, opbrTanbHOe (T060uHOoe), MarHUTHOE U CIIMHOBOE.

5. PacnipesienieHrie 3/1eKTPOHOB T10 YHEPreTUYECKUM YPOBHSIM, TIOAYPOBHIM M OpPOUTAsISM B
COOTBETCTBUM C NIPUHLIMIIOM HavMeHblllel sHepruu, npuHuunom [laynu v npasunom I'yHpa.
OneKTpoHHbIe KOHPUTypaLMd aTOMOB XUMUUYECKUX 3/IEMEHTOB.

6. BaseHTHbIE BO3MOXXHOCTH aTOMOB XHMHUECKUX 37IeMEHTOB.
7. DNeKTpOHHas K/iacCU(UKaLys XMMUUeCKHUX 37IeMeHTOB: S-, p-, d-, f-3/1eMeHTHI.

Kpurtepuu onjeHKH 0011i1e i/Isi yCTHOT'O OTBeTa
Onenka «5»:

* OTBeT MOJIHbIN U NPaBU/IbHBIA HA OCHOBAHUU N3YUYeHHBIX TEOPUH;

* MaTepuaJl U3/10KeH B OIpe/ie/IeHHOM JIOTUYeCKOU 110c/Ie/loBaTe/IbHOCTH, JIUTepaTypPHbIM
SI3BIKOM;

* OTBeT CaMOCTOSITe/IbHBIN.

OueHka «4»:

* OTBeT IO/IHbIN U NIPaBU/IbHBIN Ha OCHOBAHMY U3YUYeHHBIX TeOpUH;

* MaTepuaJ W3/0)KEH B OIpe/ieJIeHHOW JIOTUYeCKOW I10C/1e[j0BaTe/IbHOCTH, IPU 3TOM
JIONyIlleHbl /IBe-TPU HeCyllleCTBeHHble OIIMOKM, WCIIpaBieHHble [0 TpeboBaHUIO
yuuTerns.

Onenka «3»:

* OTBeT TIOJIHBIMA, HO TIPK 3TOM [IOMyIl[eHa CyIIeCTBeHHasi OIMOKa WM OTBET HerloJIHbIH,

HECBSI3HbIN.
OueHka «2»:

* NIpY OTBeTe OOHApY)XKeHO HeloHWMaHWe YYallUMCsi OCHOBHOIO COjiepyKaHusi yueOGHOro
Marepvasia WM [OIYyIIeHbl CyIeCTBeHHbIe OIIMOKM, KOTOpble YUal[UiiCs He MOXKeT
VCTIPaBUTh [PU HABOJALIMX BOIIPOCAX YUUTeSIS.

OueHka «1»:
* OTCYTCTBHE OTBeTa.
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Tunossbie 3a/1d4H I10 TeMe

1-5. CocTraBbTe 371€eKTPOHHBIE M 3/IEKTPOHHO-Tpaduueckrie (OpMysibl C/IeYIOMINUX 3/1IEMEHTOB:
Li, As;
Br, K;
Fe, Na;
B, Co;
Ni, Al
2. Kakoe KBaHTOBOe UMCJIO OTpefiesisieT KOJMuecTBO opbuTaseii B JaHHOM TO/lypOBHe atoma?
Uemy paBHO uumcio opburaneii Ha s-, p-, d- u f-mogypoBHsX? Kakoe MaKCHManbHOe YHCIIO
3/7IeKTPOHOB Ha HUX MOJKeT pacrioyiaraTbCs?
3. 3apucoBatb (hOpMbI 3/IEKTPOHHBIX 00/1aK0B (0pbuTanei): s, p, d, f.
4. Ha KakoM OCHOBaHMHM XpoM, ¢ocdop, cepa U BaHaJUM PpacIoiOKeHbl B OJHOM TpyMIie
TepruoAnuecKor cructeMbl? [TouemMy KX pa3MelaroT B pa3HbIX NOJArPyInax?
5. [lepeuncinTh 371€KTPOHHBIE aHA/IOTH CPeJU 3/1eMEHTOB V IPyNibl IEPUOAUYECKON CUCTEMBbI
yjieMeHTOB. Hamwmcate B 00IeM BuHze 3/1eKTPOHHBIE (DOPMYJIbI Ba/JIeHTHBIX 3JIEKTPOHHBIX
MO/lypOBHEl aTOMOB 3THUX 3JIEMEHTOB.
6. CocTaBbTe 3/1eKTPOHHbIE (HOPMYJIbI U TIPe/CTaBbTe rpadruecku pa3mellieHre 3/1eKTPOHOB 10
KBaHTOBbIM  silYeKaM /Il yKa3aHHbIX 37eMeHTOB. llpoaHanu3upyiiTe BO3MOKHOCTU
pa3beZIMHEHUS CITAaPEHHBIX 37IEKTPOHOB TPHU BO30Y)K/I€HUHM aTOMOB C 00pa30BaHMEM Ba/IeHTHBIX
3/1eKTPOHOB B COOTBETCTBHH C TEOPUEl CITMH-BaJIeHTHOCTH.
7. Urto Takoe wu30TOMbBI? YeM MOXHO OOBSICHUTH, UYTO y OOJBIIMHCTBA 3/IEMEHTOB
Tepruo/IMYeCcKO CUCTeMbl aTOMHbIe MacChl BBIP@XKAlOTCsl JPOOHBIM UnC/IoM? MOTYT /i aTOMBI
Pa3HbIX 3JIEMEHTOB UMeTh OJJMHAKOBYIO MaccCy? Kak Ha3bIBatOTCS TIOJJ00HBIE aTOMBI?
8. CMMBOJI OJJHOT'O M3 U30TOIIOB 3/IeMeHTa *2240.

a) Ha3BaHUe 3JIeMEeHTa;

6) uMCII0 MPOTOHOB U HEMTPOHOB B SI/IPE;

B) UKCJIO 37IEKTPOHOB B 37IeKTPOHHOM 000/10UKe aToMa
9. flipo aToMa HEKOTOPOTO 3/leMeHTa CO/IeP)KUT 16 HeUTPOHOB, a 37eKTPOHHasi 0060/I0UKa 3TOro
atomMa - 15 syeKTpoHOB. HasBaTh 3/1eMeHT, HM30TONOM KOTOPOTO $IB/ISIETCS [aHHbIA aTOM.
[IpuBecTH 3anm1ch ero CMMBOJIA C yKa3aHWeM 3aps/a spa U MacCOBOr'0 YHCIIa.
10. W3oton kpemuus-30 obpa3syeTcs mnpu OoOmMOapAUpOBKe O-uaCTUIIAMH siZiep aTOMOB
amomMuHus-27. CocTaBbTe ypaBHEHHe 3TOU s1JepHOM peakLMy W HaIUIIUTe ero B COKpalleHHOU
dopwme.
11. MaccoBoe 4KC/I0 aTOMa HEKOTOPOTO 3jieMeHTa paBHO 181, B 3/1eKTpPOHHOM 000/104Ke aToMa
CcoZlepXXUTCsl 73 3/1eKTpPOHA. YKa3aTh YMCJIO NTPOTOHOB U HEMTPOHOB B sijpe aTOMa M Ha3BaHUe
371eMeHTa.
12. Kakoe MakCHUMa/bHOe YUCJIO 3/7IeKTPOHOB MOJKeT HaXOJAUThCS Ha SHePreTUUeCKUX YPOBHAX U
TOAYPOBHSIX?
13. Onpenenuth UKCIO 37€KTPOHOB, TTPOTOHOB U HEUTPOHOB Y 3JIEMEHTOB C TOPSIKOBBIMU
HoMepamu 11, 22, 33, 44, 55, 66, 77

Kpurepuu o1jeHKM yMeHHH pelllaTb TUIOBbBIE 3a/jauM

OueHka «5»:

* B JIOTHYECKOM PaCCY>X/IeHUH HeT OIMOOK, 3a7jaua peliieHa palrjioHaIbHBIM CITIOCOOOM.
OueHka «4»:

*B JIOTMUECKOM PACCYy)XJIeHHd HeT CyIeCTBeHHBIX OIMMOOK, HO 3a/laua pellleHa

Hepal[MoHAaIbHLIM CITI0COO0M WM JIOTTYII[eHO He OoJiee IBYX HECYIIIeCTBEHHBIX OIIMOOK.

Onenka «3»:

*B JIOTUYECKOM PacCy>XZeHUU eCTb HeJJOUeThI.
Onenka «2»:

*MMEIOTCS CYIIeCTBeHHbIE OIMOKHU B JIOTUUECKOM PaCCy>KeHUH.

15



OI.IEHKE[ «I»: *OTCYTCTBHE OTBETA Ha 3d/iaHHE.

CamocrosTenibHas padora
(JomairHee 3a/jaHKe)
81, ynp.1-5
82, ynp.1-7
83, ymip.1-5
85, ynp.1-7

[Touck wH(pOPMaIMK 110 3alaHHONM TeMe «OTKpBITHE TEePUOANYECKOTO 3aKOHA» W3 pa3/IMUHbIX
MCTOYHMKOB, CHCTeMaTH3WpOBaTh TO/iyueHHYI0 WH(OpMAalMi0 U TIPeACTaBUTh e& BHje
npe3eHTalu (7-10 ciaiiioB).

S ©o®Ne U A

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

0.

NHcTpyKIys 110 BBIIO/IHEHHUIO:
PaboTa BBITIOHSIETCS] CAMOCTOSITe/TBHO TPYIINON 00yuaromuxcs 4-5uenoBex.
CTpyKTypa npe3eHTaluu:
-ITonbITKM KnaccuuUKalum XUMUUeCcKuX 3/ieMeHTOB fio [I.A. MeHeneeBa;
-OtkpeiTue [J.V1. MeHzieneeBbIM IIepUOAUUECKOr0 3aKOHA;
-TTepriognueckasi cucTeMa 3/1eMeHTOB - Tab/IMUHOe BhIpa’keHHe MepUoinuecKoro 3aKoHa;
-3HaueHuye NepruoUUecKoro 3aKoHa.
Bonpocs! 1 camonipoBepkH

B uém 3HaueHue Ilepuognueckoro 3akoHa u [leprofnyeckon CHUCTEMbI XUMHUYECKUX

aneMmenToB I.M. MeHzeneeBa.

UTto Takoe BasieHTHOCTH? Ha3oBHTe MakCMMaibHOe U MUHMMaJ/IbHOE 3HaUeHUs

Ba/IECHTHOCTH XUMHUYeCKUX 3/IeMEHTOB.

Kak W3MeHSIOTCS CBOWCTBA 3/7€MEHTOB C YBe/JWUeHHWeM MOpPsJKOBOIO HOMepa B

repuojax v rpynnax?

KeM 1 Korjja 6bUTH OTKPBITHI 3/IEKTPOHBI, TPOTOHBI, HEUTPOHBI?

[TopsioK 3aro/THeHusI 3/IeKTPOHAMU 3JIeKTPOHHBIX CJI0eB U opOuTareil.

Kakoe cocTosiHMe aToMa Ha3bIBalOT HOPMasbHBIM, KaKoe — BO30Y>K/IeHHbIM?

Kak Ha3bIBalOTCs YaCTHIbl, KOTOPHIMU 00pa30BaHbI BCe BelllecTBa?

UT0 HAXOJUTCH B LIEHTPe aToMa?

W3 vero cocrout spo atoma?

Kakoe 0011jee Ha3BaHVe UMEIOT MTPOTOHBI ¥ HEUTPOHBI?

Uemy paBeH 3aps/ IIPOTOHA B YCJIOBHBIX eIMHULIAX?

Kakoi1 3apsig umerot spa atoMoB? [Touemy?

Kak Ha3bIBalOTCSl YaCTULIbl, KOTOPbIE JABMKYTCS BOKPYT sijpa atoMa?

UeMy paBeH 3apsi/, 3/71eKTPOHA B YC/I0BHBIX eJUHULIaX?

Kakoe o011jee Ha3BaHUe UMEIOT TIPOTOHbI, HEUTPOHBI U 3J1IEKTPOHBI?

[ToueMy aTOMBI SABASIFOTCS 3/1€EKTPOHENTPA/IbHBIMU YaCTULIAMU ?

Yro siB/ISIeTCs T/IaBHOW XapaKTepUCTUKOM JitoOoro atoma?

Uemy paBeH 3aps/ fpa aroMa?

Uto Ha3blBaeTCss XMMUUECKUM 3/IeEMEeHTOM?

CKOIbKO XMMUYeCKHUX 3/IeMEeHTOB U3BeCTHO B HAaCTosLee BpeMs?

CKOJIBKO XMMHUUYeCKHUX 3/IeMEHTOB BCTpeuaeTcs B IpUpoze?
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3ajjaHuA JAJIsl CAMOCTOATEeTbHON PadoThI

3arnosiHUTe CBOOO/JHBIE KJIeTKHU B CJlefiytoleli Tabnuiie (KaXkaasi CTpoKa
B TaOJIMIle COOTBETCTBYET OJJHOMY aTOMY):

Atom Yucno Yucno 3apsp sapa | Yucio Yucno
TIPOTOHOB 3/1IeKTPOHOB HEUTPOHOB HYKJIOHOB

1-bIi1 1 0

2-o1 6 12

3-un +12 12

4-p1i1 80 120

5-bIi 15 31

KakoBo 00111ee 41c/10 3/1eMeHTapHbIX YaCTUL] B KaXK/I0M U3 aTOMOB

Ne 1—5?

3arno/THUTh TabJHITY:
OCHOBHbIE XapaKTEPUCTUKHU 37IEMEHTAPHBIX UACTHI]

Yacruua u ee Macca 3apsan, [Iprmeuanue
ob03HayeHue

CDOHJ.'[ TEeCTOBBIX 3ana1-mi71 AJIA TEKYIEro KOHTpoJis 3HAHUH MO0 Teme:

Bbibepume o0uH npasuibHbIl 8apuaHm omeema

YTo AB/IAETCA OCHOBAHUEM /I/Isi COBPEeMEHHOH KBaTU(PHKAIUM XUMHUYECKUX I/IEMEHTOB?
BaJIEHTHOCTh

CTpOeHHe aToMa

aTOMHasi Macca

+4Y1C/I0 POTOHOB B Si/Ipe aToMa

Yro onpejenser (U3NUeCKHI CMBIC/ NOPAAKOBOr0 HOMepa XMMHUYeCcKOro 3j1eMeHTa?
T10/I0)KeHHe 3/IeMeHTa B [IepUOJUUecKor cucTeMe

+YKCJI0 TPOTOHOB B s/ipe aToma

YKC/I0 S3HePreTUUeCKUX ypOBHeH

YMCJIO HEUTPOHOB B aTOMe

Uro ompepensier pusnuecKuid CMbIC/I HOMepa nepuojia B MepUOJUYEeCcKoH cucreme?
CXo/iHbIe (PHM3UKO-XMMHUUECKHe CBOMCTBA 3/IeMEHTOB JIaHHOTO TIepro/ia

MeTa/l/TiueCcKre CBOMCTBA C/ieBa HAIllpaBo 0CIa0eBaroT

+4YHCI0 3/IEKTPOHHBIX YPOBHEH B aTOMax paBHO HOMepY Mepuo/a

CBOCTBA 3/1IeMEHTOB TTePUOMUECKU TTOBTOPSIIOTCS

Yem 00yC/10B/IeHBI META/UTHUECKHE CBOHCTBA XUMUUYECKHX 3/IEMEHTOB C TOUKH 3PeHHs
XUMHH?

+CMOCOOHOCTRIO aTOMa OT/IaBaTh 3JIEKTPOHBI

CIOCOOHOCTBIO pearupoBaTth C HeMeTasllaMU

BEJIMUMHOM 3JIEKTPOOTPULIATE/IbHOCTH

CTPOEHUEeM KPUCTa//INUeCKON pelleTKn

17




Kakue cBolCTBa yCH/IMBAKOTCA Y XMMUYECKHX 3/IEMEHTOB IJIaBHBIX MOJArPYMII C
yBe/IMUeHHeM aTOMHOI'0 Homepa?

+MeTa/IsTMYecKre CBOMCTBA

HeMeTa/JIMdecKre CBOMCTBA

XUMHWYeCKast aKTUBHOCTD

pacTBOPUMOCTH B BOjie

Kakwue cBolicTBa yCH/IMBAKOTCA Y XMMHUYECKHX 3/IEMEHTOB B Mpeje/ax nepuo/ja cjiesa
Hanpaso?

MeTaJuInyecKuid 6J1eck

371eKTPOMPOBOAHOCTD

+OKUC/IUTEeTbHbIE CBOWCTBA

OTHOCUTEJIbHAS MJIOTHOCTh

Kakue xumMu4yeckue 371eMeHThI Paciio/i0)KeHbI B MOPsiiKe BO3PacTaHUA UX aTOMHBIX
paAnycoB

N, B, C

+N, P, As

Na, Mg, K

B, Si, N

B rnaBHbBIX NOATPYIIAX NepHOAUYECKOH CHCTeMb]l BOCCTAaHOBUTE/IbHAsA CIIOCOOHOCTH
aTOMOB XMMHUYECKHUX 3/IeMEeHTOB PacTeT C:

yBeJIMueHreM uKc/ia HeUTPOHOB B sifipe

yMeHbILIeHWeM paJiiyca aTOMOB

yBeJIMUeHreM YKCIa 3/1IeKTPOHOB Ha BHEIlIHEM HepreTHYecKOM YPOBHe

+yBe/IMueHreM pajiiyca aTOMOB

Yucs10 3/1eKTpoHOB B HoHe Fe?" cocraBisier:
23

+24

26

56

Yemy paBHO 410 cBOOOAHBIX 3d opOuTasnel B aToMe MHKA?
5

+0

1

2

B no604YHbBIX MOArpynmax mepruogNIecKoil CHCTeMbI BOCCTAHOBHTE/IbLHAA CIIOCOOHOCTD
aTOMOB XMMHYeCKHX 3/1eMeHTOB pacTeT C:

+yBe/JIMueHneM paZiiyca aTOMOB

yMeHbllIeHHeM painyca aTOMOB

yBeJIMUeHHEeM UKrCiia 37IeKTPOHOB Ha BHEIIIHEM SHepPreTUYecKOM ypOBHe

yBeJM4eHueM 3apsija sijpa

YeMy paBHO MaccoBOe 4YHC/I0 aToMa?
YKMCITy IPOTOHOB B aTOMe

YKC/TY 3/IeKTPOHOB B aTOMe

YMC/Ty HEUTPOHOB B aTOMe
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+4ncy HyK/IOHOB B aTOMe

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

16

+15

46

Kakoe KBaHTOBOe UHC/I0 XapaKTepu3yeT Hanpas/eHHe 31eKTPOHHOro 00/1aka B
MPOCTPaHCTBe?

n

1

+ml

ms

Kakue 3HaueHHUs1 MIPUHUMAaeT MarHUTHOe KBAaHTOBOE YHCJ/IO Ji/isi opouTaseii d-mogypoBHs?
0,1,2

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

-1,0, +1

1,2,3

Yemy paBHO YHC/I0 oOpOuTasei Ha f-mogypoBHe?
1

3

5

+7

ATOMbBI, KAKOTr0 3/IEMEHTa UMEKT 3/IeKTPOHHYI0 KOH(UIYPALHI0 BHELIHero cios: 4s4p°?
+35Br

7N

33As

23V

YeM 0T/IHYAKOTCA aTOMBI H30TOINOB OAHOTO 3/IeMeHTa?
YKC/IOM [IPOTOHOB

+YKC/IOM HEUTPOHOB

YKC/IOM 3JIeKTPOHOB

3apsa/oM sjpa

Yemy paBHO MaccoBOe YUC/I0 a30Ta 7N, KOTOPBIH CO/iep>XUT 8 HeUTPOHOB?
14

+15

16

17

Kakue 3HaueHHUs1 MPUHUMAaET OPOUTA/IbHOE KBAHTOBOE YHCJIO /I/Is BTOPOTO
JHepPreTUYecKoro ypoBHs?

0,1,2

-2,-1,0,1,2

+0, 1

1
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Kak o603HauaeTcsi moAypoBeHb, 41 KoTtoporon =4 ul = 0?
4f

4d

4p

+4s

ATOMBI, KAKOr0 3/1eMeHTa HMel0T 3/IeKTPOHHYI0 KOH(UIypanuio BHeIIHero ¢/1osa 3s23p*?
6C

1451

+16S

24Cr

AnexkTponHas ¢opmy/ia aroma 1s?2s*2p®3s23p3. Onpegennre 31eMeHT U BO3MOXKHbIE
CTeleHH OKMC/IeHHsl

+3, +5 As

+4,+6 S

++3,+5P

+3,+6 P

Jlnia aToma 31emenTa ¢ hopmyJioii 1 s22s22p®3s23p®4s? onpepgennre aToMHBIH HOMep
12

+ 20

50

19

JIis aToMa C 371eKTPOHHO (POPMY/I0ii BHELIHHX 3/IeKTPOHOB yKaxute 4 s23d%4p? uncio
HeClapeHHbIX 3IeKTPOHOB B 0CHOBHOM COCTOSIHMM aToMa

5

6

+2

4

YKaKuTe 371eKTPoHHY0 ¢opMy/y aToma ¢ropa.
1s22522p°
1s22s22p?
+1s22s%2p°
1522s522p®3s?
Tabuna 2
MeToj¥Ka NPOBeJeHHs TeKYIero KOHTPOJIs

[TapameTpbl METOUKHU 3HaueHue rapaMeTpa

[pegen ANUTENHHOCTU BCETO KOHTPOJIS 20 MUHYT

[TocnenoBaTelbHOCTb BbIOOpa BOIIPOCOB CnyyatiHas

IIpepnaraeMoe K0JMueCTBO BOIIPOCOB 10

Kputepuu orjeHKu:

-5 0a/UIOB BBICTAB/SIETCS CTYZEHTY, KOTODPbIM TIPaBUIBHO BBITIOJNHSIET 5 TECTOBBIX
3a/laHui;

- 4 6a/1a BBICTAB/ISIETCS CTY/IEHTY, €C/TH MPABU/ILHO BBITIOJTHEHO 4 TECTOBBIX 3a/JaHMS.

- 3 0a/L1a BBICTAB/ISIETCS CTYAEHTY, €C/TH TIPaBUILHO BBITIOJTHEHO 3 TeCTOBBIX 3a/IaHUS.

Temal.3. «CTpoeHue BemecTBa»
KonTpommpyembie KoMnoHeHTbI: Y ; B2; Bs, JIPo 4, JIPo 5, JIPo 7, JIPo 9, JIPo 12
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KoHTpo/simpyemble 3HaHHMs: BHAbl XUMWUECKOM CBsi3M (KOBa/JieHTHasl TIOJ/IIPHast M
KOBaJ/IeHTHasl HeToJIsipHasi, WOHHasi, BOZOPO/IHAsl, MeTaJ/UTMuecKasi); arperaTHOe COCTOSTHHe
BeIIeCTBa;

YMEHHSA: OTPeZIesiIsiTh XapakTep XUMHUECKOW CBSI3U B Pa3HbIX COeJUHEHUsX U CTerleHb
OKHCJIEHUsI 37IeMeHTa; K/1aCCU(PUITMPOBATh AUCIIEPCHBIE CUCTEMBI.

Bomnpocs! anis onpoca

1. TloHdaTMe O XWUMHYeCKOW CBfI3U. THWIMBI XMMHYECKMX CBsi3ed: KOBa/JeHTHas, WOHHas,
MeTaJl/In4ecKkass U BOZ,0pOHasl.

2. KoBaneHTHasi xumHuueckasi CBsi3b. [IBa MexaHM3Ma 00pa3oBaHUsI 3TON CBSI3U: OOMEHHBIN U
JIOHOPHO-aKLIeMTOPHBIM.

3. OcHOBHBIE ITapaMeTpbl 3TOr0 TWIA CBSI3U: JI/IMHA, [IPOYHOCTb, YTOJl CBS3U WM BajleHTHbIN
yros1. OCHOBHBIe CBOMCTBA KOBa/IEHTHOM CBSI3U: HACBILL[EHHOCTD, MIOJIIPU3yeMOCTb U IIPOYHOCTb.
4. D/eKTpPOOTPULIATeIbHOCTh M KJIAaCCU(UKALMS KOBaJEeHTHBIX CBs3€d M0 3TOMY IIPU3HAKy:
TIOJIIPHAs U HelloJIsIpHasi KOBaJIeHTHbIe CBA3U. [10/pHOCTD CBSI3M M MOISIPHOCTD MOJIEKYJIBI.

5. Criocob repeKkpbIBaHMUS 3/1eKTPOHHBIX opbuTasneii U KiaccudUKalys KoBaJeHTHBIX CBsI3el 110
3TOMY IIPU3HAKY: G- U T-CBsI3W. KpaTHOCTh KOBaJIeHTHBIX CBsi3eil U KjlacCU(UKALUS UX TI0 3TOMY
NIpU3HAaKY: OJUHAapHble, JBOVHbIe, TDOKHBIE, [IOTYTOPHEIE.

6. Tumbel KpUCTA/UIMUECKWX PpeLIeTOK Yy BellecTs C STUM TUIIOM CBA3M: arTOMHble U
MoJieKy/IsipHble. PH3MuecKre CBOMCTBA BelleCTB C STUMUA KPUCTa/VIMYeCKMMU pellleTKaMu.

7. VloHHass xumMHn4yeckKas CBsi3b, KaK KPalHWK C/Iyyall KOBaJIeHTHOM IMOJISIPHOM CBsi3u MexaHn3m
o0Opa3oBaHusi WMOHHOW CBs3U. VIOHHBIe KpHCTa//IMuecKWe pelleTKM M CBOWCTBA BELECTB C
TaKWUMU KpUCTa/lJIaMHU.

8. MeTtanueckass XUMHUUecKasi CBsi3b, KaK 0COOBIM THUIT XUMUUECKOM CBSI3U, CYI[ECTBYIOIIUN B
MeTa/l/lax U CrijlaBaX. Ee oT/IMuMs U CXOJICTBO C KOBa/leHTHOW W MOHHOM CBsi3siMu. CBOMCTBa
MeTa/UTMueCKol CBsi3U. MeTalidueckye KpUCTa//IduecKUe pelleTKU W CBONCTBA BeIeCTB C
TaKUMU KPUCTa/UIaMH.

9. BOAOPO,Z[HEIH XUMHUUeCKas CBs3b. MexaHu3M 06pa30BaHI/IH Takoi cBsi3u. Ee KJIaCCI/I(bI/IKaL[I/IHZ
MEeXMOJIEKY/IAPHadA U BHYTPHUMOJIEKYJ/IAPDHAsA BOAOPOAHbIe CBA3H.

10. Moneky/sipHble KpUCTa/UIMYeCKHe PeLIeTKH /sl 3TOTr0 TUra CBsizu. dusnueckre CBOWCTBA
BeIleCTB C BOJIOPOJHOM CBsi3bi0. Buosornueckasi posib BOJOPOJHBIX CBsi3eld B OpraHW3aliu
CTPYKTYp OHOIIOTMMEpOB.

11. EpvHas mipyupoja XMMHWUeCKMX CBsI3€M: Ha/lduue pas3/IMuHbIX TUIOB CBSI3ed B OJHOM
Bell|ecTBe, Ilepexo/ OJHOT0 TUIMA CBSA3U B IPYTOW U T.M.

12. Kowmmiekcoobpa3oBaHue. [IoHSITHE O KOMIUIEKCHBIX COeAMHEHHUsIX. KOoOpauHaIMOHHOe
YKCJI0 KOMIIeKcooOpa3oBaressi. BHyTpeHHsIs ¥ BHeLLHsisl cpepa KOMITIIEKCOB.

13. HomeHK1aTypa KOMIIZIEKCHBIX COeIMHeHNN. VX 3HaueHue.

Kpurtepuu onjeHKH 001111e i/Is1 yCTHOT'O OTBETa
Onenka «5»:
* OTBeT MOJIHbIN U NPaBU/IbHBIA HA OCHOBAHUU U3YUYeHHBIX TEOPUH;
* MaTepuaJl U3/10)KeH B OIpe/ie/IeHHOM JIOTUYeCKOU 110c/Ie/loBaTe/IbHOCTH, JIUTepaTypPHbIM
SI3BIKOM;
* OTBeT CaMOCTOSITe/IbHBIN.
OueHka «4»:
* OTBeT IO/IHbIN U NIPaBU/IbHBIN Ha OCHOBAHMY U3YUYeHHBIX TeOpUH;
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* MaTepua/l M3J/I0)KeH B OIMpejleJIeHHOM JIOTHUYeCcKOMW T10C/e/loBaTe/IbHOCTH, TIPU 3TOM
JIOTIYIIIeHbl /IBe-TPHM HECYII[eCTBeHHble OIIMOKHW, WCIpaBJeHHbIE TI0 TpPeOOBaHUIO
YUUTeJISL.

OueHka «3»:

* OTBeT IO/HBIN, HO TPH 3TOM JIOIMYyIlleHa CyIl[eCTBeHHasi OIIMOKa WJIH OTBET HErO/IHbIH,

HECBSI3HBIN.
Onenka «2»:

* 1IpU OTBeTe OOHApY)KeHO HENOHMMaHHe YYallliMCSi OCHOBHOTO COZIep)KaHUsl yueOHOro
MaTepuana WIA JOMyIlleHbl CyIl[eCTBeHHbIe OIIMOKH, KOTOPble YyUallluics He MOKeT
WCIPaBUTh MPY HABOZSAIIMX BOMPOCAX YUUTEIS.

Onenka «1»:
* OTCYTCTBHE OTBETa.

Tunosble 3ajaui_Ha HaX0XX/[eHHe 00’ beMHOM M MaCcCOBO# /J0/TH KOMIIOHEHTOB CMeCH,
MacCOBOH [0/ MpuMecen

Nel. Jlns xoHcepBHpoBaHMs HYXHO 200r 6%-HOro pacTBOopa YKCYCHOM KMCIOTBL. B Mmarasune
nipoiaetcss 70%-Hblit pacTBop, o6beMom 200m1 U 1ioTHOCTBIO 1,07 r/mMn (3cceHtus). CKOTBKO
rPaMMOB 3CCEHLIMM HY>KHO B3SITh /1J11 KOHCEpPBaLIUU?

No2. Kakasi Macca conv BBOAMTCS B OpraHvs3M 4esjoBeka npu BavBaHuu 500r ¢usnosoruyeckoro
pactBopa (0,9% pacTtBop x/10pya HaTpusi)?

Ne3. CKO/MBbKO rpaMMOB BO/Ibl U HUTPATa HaTPHsi HY)KHO B35Th, UT0OBI MpUroToBuTh 80r 5% pactBopa
conu?

Ned4. B 150r Bogwl pactBopuiau 50r docdhopHoit KucioThl. KakoBa MaccoBasi [0/l KUC/IOThI B
T0Jly4YeHHOM pacTBope?

No5. CKOBKO rpaMMOB MOZa U CIIMPTa HY>KHO B3STh /151 npyurotoBieHus 30r 5%-ro pactBopa MogHoU
HaCTOMKH?

Ne6. OrmpesieniTe KOMAYECTBO 30/I0Ta U cepebpa, KOTOpOe COZAEpPXKUTCS B 0OpydyasbHOM KOJblie
Macco# 3,75r u mpoboit 585 .

Ne7. B 180r 15%-ro pactBopa rujpokcuzia Hatpusi pactBopwin 20r 1jenouun. PaccurraliTe MacCOBYHO
JIOJIIO 11]eJI0YH B ITOJIyYeHHOM pacTBOpe.

Ne8. Cnuu 1Ba pactBopa cepHoii KMCIOThL: 240r 30%-ro u 180r 5%-ro. PaccuuTaiiTe MacCOBYO
JIOJIFO KMCJIOTBI B TIOJ[yUeHHOM pacTBOpe.

Ne9. U3 250r 20%-ro pactBopa x/opuza Kaaus Beimapuan 100r Bogsl. PaccunTaiiTe MacCOBYHO [10/THO
KHMCJIOTHI B [IOJ[yUeHHOM pacTBOpe.

KpuTtepuu onjeHKH 0011e /1 pelieHnsl pacueTHBIX 3afay
5 6a/u10B:
B/IaJIeHHe KY/JIbTYPOW MBbIIJIEHUS; CTIOCOOHOCTBIO K 0000ITeHHI0, aHamM3y, KPUTUUYECKOMY
OCMBIC/IEHHIO, CHUCTEMATH3alliM, TIOCTAaHOBKe IlleJiell W BBIOOPY MyTed WX [JOCTWKEHUs, B
JIOTMUECKOM PaCcCY’KIeHUHU U PellleHnH HeT OITMOOK, 3a/1aua pellieHa paljiOHaIbHBIM CITI0COO0M.
4 6aa:
B JIOTUUECKOM pacCY)X/€HUM M PeIIeHWH HeT CYyI[eCTBEHHBIX OIMMOOK, HO 3a/jaua pellieHa
HepalMOHabHBIM CITI0COO0OM WJTH JIOMYIIIEHO He OoJiee TBYX HECYIIeCTBEHHBIX OIIMOOK.
3 6aya:
B JIOTMUECKOM PaCCYK/IEHUU HeT CYIIeCTBEHHBIX OIIMOOK, HO JOMYyIIeHa CyljeCTBeHHast
2 fanna:
WUMEIOTCS CyIIIeCTBEHHbBIE OIIMOKY B JIOTUUECKOM PacCy’K/I€HUH U B PEIIIeHUH.
1 6amn:
OTCYTCTBHE OTBeTa Ha 3a/laHMe.
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CamocrosTennbHas padora
(JomamiHee 3aaHmue)
86-8
Bonpocs! u 3afgaHus A1 CAaMOKOHTPOJIA.
1. Kakue 3neMeHTbl 06pa3yloT KOBaJIeHTHYO HETIO/ISIPHYIO CBSI3b?
2. KakoB MexaHu3M 00pa30BaHMsI KOBAJIEHTHOM HETIOSIPHOU CBSI3U?
3. Kakumm cBoiictBamMu 00/1ajal0T BelljeCTBA C MOJEKYJ/ISPHBIMU  KPUCTa/l/TMYeCKUMU
petetkamu? ITouemy?
4. Kakumy cBoiicTBaMy 00/1a/jal0T BelljecTBA C aTOMHBIMM KPUCTa/I/TMYeCKUMU pelleTKamu?
[Touemy?
5. CocraBbTe XxuMHuecKue (OpMyJIbl BellleCTB: a30Ta, XJIOpHU/ja HaTpusi, OpOMOBOZOPO/ia, X/10pa,
CcepoBoZiopoZa, Gropuja Kaaus. B Mosnekynax Kakux W3 3THUX BelleCTB MUMeeTCs KOBa/leHTHast
HeroJisipHasi CBsi3b? l300pasuTe 5/€KTPOHHYHO U CTPYKTypHble (DOPMYJ/bI MOJIEKYJ 3TUX
Bell[eCTB.
6. Kakue snemMeHTbI 00pa3yroT KOBa/JIEHTHYIO TOJISIPHYIO CBSI3b?
7. KakoB Mexann3m 00pa3oBaHusI KOBAaJIEHTHOM TOJISIPHOM CBSI3U?
8. Kakumu cBoiicTBamu 00/1a/1at0T BelljecTBa C KOBaJleHTHBIMU MOJISIPHBIMU CBSI3sIMU. [Touemy?
9. KapbopyH (kapou kpemuusi SiC) —0JUH U3 CaMbIX TBEP/bIX U TEPMOCTOMKHUX MUHepasioB. Ero
MCII0/Ib3YIOT KaK OTHEYIOpHbIM M abpasuBHbIA MaTepuan. Kakoil BUJ XMMHUECKOH CBSI3U U THII
KPUCTa//TMYeCKOM pelieTKh B 3TOM BeljectBe? II300pa3uWte cxemaTH4eckKd QparMeHT
KPUCTa/UINUeCKO pellleTKH KapbopyHza.
10. Yro Takoe MeTa/uyinueckas CBsA3b? 151 KaKUX BeljeCTB OHa XapaKTepHa?
11. YTo Takoe MeTa/yIM4ecKasl KpUCTaaIMuecKas pelierka?
Kakumu ¢u3nueckrMy CBOMCTBaMU 00J1aIat0T METAJUIbI U CIIIaBbI?
12. OOBsiCHUTE Ha OCHOBe Tpe/CTaB/IeHU O CYIIIHOCTH MeTal/TNueCcKOM CBs3U Takue (u3nueckue
CBOMCTBA META/I/IOB, KaK:
a) BbICOKasl, 3/1eKTpruYecKast IpOBOAUMOCTb, yMEHbIIIAeTCs C NOBbIIIeHHeM TeMIiepaTypbl MeTasla.
0) BbICOKasi TET/IONIPOBOAHOCTE;
B) [JIACTUYHOCTb, KOBKOCTb;
I') XapaKTepHbIN «MeTal/TiuecKuii» OJecK.

CocraB/ieHHe Ta0/IUIbI
«CpaBHHUTe/IbHAsA XapaKTepPUCTHKA THUIOB XUMHUYECKOU CBA3M».

[TpusHaku Buj xumuueckou cBsizu

CpaBHEHUSA WNonHas KoBaneHnTHas Mertannmiueckass | BomopogHas

[Tpupona
XUMHUYECKUX
3/71eMEeHTOB

Cnocob
obpa3oBaHus
XUMHUECKOU
CBS3U

MexaHu3Mm
obpa3oBaHus
CBsI3U (Ccxema)

CTpyKTypHbIe
3/IeMEeHTBI
KPUCTa/I/INYeCKo]
pelleTKU

Tun
KPUCTA/VTUYECKO]

23



pelIeTKy

dusnueckue
CBOMCTBA
BeILIeCTB

IIpumepsl
BelleCTB
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(I)OH].'[ TEeCTOBBIX 3ana1mi71 AJIA TEKYIEro KOHTpoJis 3HAHUH MO Teme:

Bbi6epume 00uH NpaeuabHbIL 6APUAHM OmMeema

Ykaxure MOHEKyflbI, B KOTOprX XHUMHUUYECKHe CBA3HU KOBA/JIEHTHO- HOJ‘l}IpHBIe:
+H>0O

+H>S04

Ch

H>

YKaxure MO0Ji€KY/J/Ibl, B KOTOPBIX UM€EeTCH CBA3b, 06pa30BaHHaH 110 JOHOPHO -
dKIENITOPHOMY Me€XaHU3MY:

O2

N>

Cl»

+NH4+

Ykaxure COeUHEHHSA, B KOTOPbIX HMEHTCHA Sp3- Fnﬁpnﬂﬂble OpﬁﬂTaﬂl/l:
+H>0

+NH3

HCl

CO

Ykaxure CoOeJUHEHHUA, MO/IEKYJ/IBI KOTOPbIX HMEKOT JIMHeHHoe CTpoeHHeE:
+CO2

H>O

NH3

CCly

Ykaxure COeUHEHHSA, B KOTOPbIX (l)ﬂpMa MOJIEKYJ/I TPUTOHA/IbHaA NMMUPpaAaMHa:
CO2

NO>

+NH3

BF;

YKaxuTe COeJHHEHHs, B KOTOPbIX OPOMTA/IH LIEHTPA/IbHOT0 aTOMa HaX0JATCA B SP3-
rudpuu3anuu:

+CH4

BF3

CO

COa.

YKaKuTe BelecTBa, KOTopbie 00Pa30BaHbI 32 CUET KOBA/IEHTHO! HEMo/IAPHOM CBA3U:
SO,

+0>

P>0s

+Cl

YKauTe BellleCTBa, KOTOPbIe 00pPa30BaHbI 3a CYET HOHHOW CBSI3M:
+KCl

NO2

P205

+Nal
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YKaxuTe coeJHHEHHS, B KOTOPbIX KOBa/IeHTHasA CBA3b 00pa30BaHa TO/ILKO 10 00MeHHOMY
MeéXdHU3MY:

+H3PO4

NH4Cl

[BF4]

+ H,SOs3

Kakue oxkcujpl O0yAyT uMeThb 0o/iee MO/APHYI0 CBSI3b: OKCHABI MeTa//ioB I rpynmbi
I/IaBHOM MOArpynnbsl WM OKcujbl MeTa/ioB II rpynnmel rnaBHou noarpynnsi? B
BbIOpaHHOI MOArpyINmne yKa)kKuTe 3j1eMeHT, OKCH/| KOTOPOro uMeer Hau0oJiee MoJIsIpHYIO
CBAI3b.

OKCH/Ipl MeTa/u10B | rpynmel ryiaBHOM noArpynnsl, Li>O

+OKCHABI MeTanoB | rpymnmne! rnaBHou noarpynnsl, FroO

okcupl MeTasuioB 11 rpynnel riaBHoM noarpynmnsl, BeO

okcuAbl Metasios I rpynmel rnasHoM nogrpymnsl, RaO

Ykaxure CoeJUHEHUS, MEXXTY MOJ/IEKY/IAMH KOTOPbIX BO3M0O>XHA BOAOPOAHAA CBA3b:
+NH3

+HF

+H,O

02

Ykaxure coeauHeHue, B KOTOPOM KOBAJ/IECHTHBIE¢ CBA3U HEl‘[OJIﬂprIe
PClI;

CO

NazO»

+Py

YKaxure coeJuHEHHE, B KOTOPOM BCe CBA3U KOBA/IECHTHDBIE MOJIAPHBbIE
Caz(POas)2

LiBr

+PCl3

KNO3

Ykaxure coeJuHEHHE, B KOTODOM BCe CBA3U KOBA/IECHTHDBIE MOJIAPHBIE
NaSOq4

+NH4Cl

CaCl;

MgCOs3

Ykaxure coefiluHeHHe, B KOTOPOM BCe CBSI3M KOBa/IeHTHbIE MOJ/ISIPHbIE
+S02CL

NaClOg4

KCIO3

CaSO0Oq4

B MoJ1eKyJ1e KHC/IOpoAa MeXAY aTOMaMH MOTYT 00pa30BbIBaThCA:
2 0 — CBSI3U

+1 0—-u1lm-— CcBsI3b

2 Tl — CBSI3U

1 11 — CcBSI3b
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B Mo1ekysie a30Ta MeX/Jy aTOMaMHi MOTYT 00pa30BbIBAaThCS:
3 0 — CcBAA3U

20-ulmn-cBia3b

+10—-u2n-ceia3u

3 Tt — CBA3U
Taouna 3
MeToMKa IpoBeieHNs] KOHTPOJIS
[TapameTpbl METOUKHU 3HaueHue rapaMeTpa
IIpenen nnTEILHOCTHA BCETO KOHTPOJIS 15 MUHYT
ITocnenoBaTebHOCTb BEIOOpA BOITPOCOB CrnyyaiiHas
[IpepiaraeMoe KOJIMUeCTBO BOIIPOCOB 5

Kpurepuu onjeHku:

-5 0a/0B BBLICTAB/SETCS CTYJEHTY, KOTOPbIM TNPaBW/IbHO BBIMNOJIHSET 5 TECTOBBIX
3a/laHul;

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

- 3 0as1/1a BBICTAB/ISIETCS CTY/IeHTY, eC/IM MTPaBU/IbHO BBITIOJIHEHO 3 TeCTOBBIX 3alaHUs

Tema 1.4. «Bopa. PacTBopbl. J/1eKTPO/IMTHYECKas AUCCOLAALIAA»

KonTpommpyemblie KoMnioHeHThI: Y7 ; B2; B3 OK 1, OK2, OK 4, OK 7, JIPo 4, JIPo 5, JIPo 7,
JIPo 9, JIPo 12

KoHTposiupyemble 3HAHMA: TIOHSTUS: 3/€KTPOJIUTBI, HE3JIEKTPOJIUTHI, 3/€KTPOIUTAYEeCKast
JYCCOLMallvsl; KUCJIOThl, OCHOBAaHMS, XHWMHUECKOe paBHOBecHe, KaueCTBEHHble peaKLUH,
CrocoObl BhIp@)KEHUSI KOHIIEHTPAI[UM PacTBOPOB, THZpaTHAs TeOpHsl 0Opa30oBaHUs PAaCTBOPOB,
TeopUsi 3JIEKTPOJIUTUUECKOW JucCColMaliui  AppeHuyca, MeXaHH3M 3J/IeKTPOJUTUUeCKOU
JIMCCOLIMALIMY Bell[eCTB C MOHHOM CBSI3bI0 Ha MpUMepe XJI0pU/ia HaTpUsi, KaueCTBeHHbIe PeaKIluu
Ha aHUOHBI,

YyMeHHsl: COCTaB/IsiTh ypaBHeHMss 3/l KHUC/IOT, OCHOBaHUW W COJield, 3arvChIBaTh
ypaBHeHUsI peaki[iii HOHHOTO oOMeHa; OrnpezeNsiTb KUCJOTHOCTh PpacTBOPOB KHCIOTHO-
OCHOBHBIMHM HWH/IMKATOPaMH; T10/Ib30BaThCsl Tab/Milell pacTBOPUMOCTH COCTaB/ISTh TOJTHbIE W
COKpallleHHble MOHHbIe YpaBHEeHUs THPOJiM3a CoJield; ornpe/iensiTh peaki[|uio Cpe/ibl B pacTBOpax
CoJielt; paCCUUTHIBATh KOHI[EHTPAL[MI0 PACTBOPOB.

Bonpoce! a5 onpoca
1. Ilonatue o pactBopax. ®PU3NKO-XUMUUYeCKas IIpUPOJA pacTBOPeHUsT U PacTBOPOB.
B3aunMozelicTBre pacTBOPUTE/ISt U PACTBOPEHHOI'O Bell[eCTBa.
2. PactBopuMmocTh BeirjecTB. CriocoObl BbIpa)KeHHsI KOHLIEHTpALMK PacTBOPOB: MaccoBasi [0S
PacTBOPEHHOIO BelleCTBa (TPOLIeHTHast), MOJIIpHas.

3. Teopusi 3/1€KTPOMTHUECKON AUCCOMALIMU. MeXaHu3M AWCCOLMAlUU BeleCTB C pa3TMUHbIMU
THUTIAMUA XUMHUYECKUX CBSI3€H.

4. BKnaj, pyCCKHX Y4YeHbIX B pa3BUTHe TIpeZCTaBlIeHHN 00 371eKTPOSMTUYECKON AMCCOLMALIUY.
OCHOBHBIE TTOIOXKEHUST TEOPUH /IEKTPOJIUTHUECKON JUCCOLTAAIUH.

5. CremneHb 3/€KTPOJIMTUUECKOW JUCCOLMALMU W (akTopbl ee 3aBUCUMOCTH. CUibHBIE U
CpeIHUE 3JIeKTPOJIUTHIL.

6. duccoumanusi Bozbl. BojgopoaHbiii moka3aTenb. Cpejjla BOJHBIX PACTBOPOB 3J/IEKTPOJIUTOB.
Peakiiuu oOMeHa B BOIHBIX PaCTBOPAxX 3/1€KTPOJIUTOB.

7. Tugpomu3 Kak oOMeHHBIM mipouiecc. HeoOpaTuMbIi THUAPOIU3 OpPraHUYeCKUX U
HEOPraHWYeCKHUX COeJMHEHUH W er0 3HaueHue B MTPaKTUUeCKOH /IesTe/IbHOCTH UeIoBeKa.

8. OO6patumbiii ruzapoau3 coneid. CryneHyarbli ruzgponm3. [lpakThueckoe TIpUMeHeHUe
TUJpPOJH3a.
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9. I'maponu3 opraHuyecKux BelljecTB (6enKOB, KUPOB, yTeBO/OB, MONMUHYK/Ie0THA0B, AT®D) u
ero Ouosioruueckoe U MpakTUUeckoe 3HaueHre. OMbIIeHre KUPOB. Peakiiysi sTepruduKariym.

Kputepuu o1jeHKH 001ue JJ/isi yCTHOTO OTBeTa
OueHka «5»:

* OTBeT IO/IHBINA 1 TPaBU/IbHbINM Ha OCHOBAaHUU U3yUeHHbIX TeOpUii;

* MaTepuyas U3JI0XKeH B OIpe/ie/IeHHOW JIOTUUeCKOH TOC/Iel0BaTe/TIbHOCTH, JIMTePaTyPHbBIM
SI3BIKOM,;

* OTBET CaMOCTOSITe/TbHBIN.

Onenka «4»:

* OTBeT MOJIHbIN U NPaBU/IbHBIA HA OCHOBAHUM N3YUYeHHBIX TEOPUH;

* MaTepua/l M3/I0)KEH B OIpejleJIeHHOM JIOTHYecKOMW I10C/e/loBaTe/IbHOCTH, TIPU 3TOM
JIOTIYIIIeHbl /IBe-TPHM HECYII[eCTBeHHble OIIMOKHW, WCIpaBJeHHbIE TI0 TpPeOOBaHUIO
YUUTEJIS.

OueHka «3»:

* OTBeT IO/HBIN, HO TIPX 3TOM /IOMYyIlleHa CyIl[eCTBeHHasi OIMOKa WIH OTBET HErO/IHbIH,

HEeCBSI3HBIM.
Onenka «2»:

* 1IpU OTBeTe OOHApY)KeHO HENOHMMaHHe YYallliMCSi OCHOBHOTO COZIep)KaHUsl yueOHOro
MaTepyana WIA JIOMyIleHbl CYIl[eCTBeHHBbIe OIMOKH, KOTOPble Yyuallluics He MOKEeT
WCIPaBUTh MPY HABOZSALIUX BOMPOCAX YUUTEIS.

Onenka «1»:
* OTCYTCTBHE OTBETa.

IIpakTHyeckas padoTa
Tema: PellieHre 3KCIiepUMEHTa/BHBIX 3a/]au M0 TeMe FHJPOJIU3.
Llenb: HAyuUTHCS pellaTh SKCIIEPUMEHTAbHbIE 3a7aud 110 XUMUH, OOBSICHATH HaOJIofaeMble
SIBJIEHUSI

Kpn’repnn OIl€EHKH yMEHl/Iﬁ pemaThb 3KCIIepUMEHTA/IbHBIE 3dAd4YU

Onenka «5»:

TJIaH pellleHrsl COCTaB/ieH MPaBULHO;

TIPaBU/ILHO OCYIIECTB/IEH M0100P XMMUUECKHUX PeaKTUBOB U 000py/10BaHuS;

JIaHO TIOJTHOE OObSICHEHWE U C/le/IaHbl BHIBOBI.

Onenka «4»:

T/IaH pellleHrsl COCTaB/ieH MPaBUJLHO;

NIPaBU/IbHO OCYIIeCTB/IeH T000p XWMHYeCKUX peakTHBOM M 000pyJOoBaHUS, TIPU 3TOM
JIOTTyIIleHO He 6oJiee IBYX HeCYI[eCTBEHHBIX OIMMOOK B 00BICHEHUN U BBIBO/IAX.

OneHka «3»

TJIaH pellieHrsl COCTaB/ieH MPaBUILHO;

TIPaBU/ILHO OCYILeCTB/IEH TOA00D XWMHUECKHWX pPeakTMBOB M 000pYZOBaHUs, HO JOIMyleHa
CylIiecTBeHHasl OIMOKa B 00bSICHEHUU U BBIBO/IAX.

Onenka «2»:

JonyieHbl fiBe (M Oosee) omMOKK B TUlaHe peIIeHUs, B MOAOOpe XUMHUECKUX PEaKTUBOB U
o0opy/10BaHus1, B 00BsICHEHUH U BBIBO/IaX.

Onenka «1 »:

3ajlaua He pellleHa.

TunoBbie 3d/id4H4 110 TeMe:
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Twun 1. 3apaun Ha onipejeieHHe MacChl BellleCTB B pacTBope

Kakyto maccy cosu 1 06eM BOZibl HEOOXOIIMO B3SITh /IJ1s1 TIPUTOTOB/IEHUSI:
- 501 0,5 %-Horo pactBopa (oTBeT: 0,25 r, H20 - 49,75 mn);

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

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

- 40 r 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 foneut conu 0,001 (otBet: 0,09 r, H20 - 89,91mn);
- 60 r pacTBOpa c MaccoBoi goeii conu 0,002 (otet: 0,12 1);

- 50 r pacTBOpa ¢ maccoBou goser conu 0,05 (otBet: 0,25 r);

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

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

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

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

- 150 r pactBopa ¢ maccoBoii gonei coau 0,004 (otBet: 0,6 1);

- 200 r pactBopa ¢ maccoBowu posen conu 0,06 (otBet: 12 r);

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

Tun 2. 3ajaun Ha onpe/e/ieHHe MacChl BeliecTB, HEO0X0 UMOM /I/Isl MOJIyYeHUsI pacTBopa
HY)KHOU KOHI|eHTpaIu1

Kakoii 06semM Bozibl Haflo TIPWIKTE K 0,5 T caxapa, 4To0bl monyuuTh 1 %-Hbli pacTBop? OTBeT:
45,5 mi;

Kakoii 06beM BO/IbI HaZIO MPUUTD K 8 T' COJH, UTOOBI MOMYUuTh 2 %-HbIi pacTBop? OTBeT: 392
MI;

Kakyto maccy cosu Hazio Ao06aBuTh K 200 M1 BOZbI, UTOOBI MOMYUUTh 3 %-HbIi pacTBOp? OTBeET:
6,21.;

Kakyto maccy cosv Hazio A06aBuTh K 120 M1 BoZibI, UTOOBI MOMyuuTh 1 %-HbIi pacTBOp? OTBET:
1,21r;

Twun 3. 3asauu Ha onpeje/ieHHe MacCOBOM /10/14 BellleCTB B pacTBope

Cwmemaimm 0,4 r comu u 200 mn Bogel. KakoBa MaccoBasi [0/l CO/IM B TOJIyYeHHOM pacTBope?
OTBet: 0,002;

Cwmemamm 20 r caxapa u 250 mi Bozbl. KakoBa MaccoBast 1011 caxapa B [10JIlyYeHHOM pacTBope?
OtBet: 0,074;

Cwmemaimm 5 1 caxapa 1 150 M1 BOZibl. KaKOBa MaccoBas [0Sl caxapa B I10JIy4eHHOM pacTBope?
OTBet: 0,032;

Cwmemiarm 2 r conmu U 140 mn Bozpl. KakoBa mMaccoBasi [0/ CO/IM B IOJIyYeHHOM pacTBope?
OrTBet: 0,014;

Cwmemiaim 0,5 r comu u 300 mn Bogwl. KakoBa MaccoBasi [0/l CO/IM B TOJIyYeHHOM pacTBope?
OTBet: 0,00166;

Cwmeruanu rugpokcup Hatpusd NaOH B kosmuectBe 1 Mosb ¢ 1 71 Bogel. KakoBa maccoBast [0/
TUPOKCH/Ia HaTpus B ToTyueHHOM pactBope? Otset: 0,038;

Cwmeruanu Hutpat Hatpusa NaNO3 B kommuectse 0,1 mosb ¢ 0,5 71 Bozbl. KakoBa MaccoBast 10715
HUTpAaTa HaTpus B rojiydyeHHOM pactBope? Otset: 0,0167;

Tun 4. 3apaum Ha onpe/ie/ieHUe MPOLIEHTHOI0 COiepP)KaHMs BellleCTB B pacTBope

K 150 r 20 %-Horo pactBopa cosnsgHoM KUCI0Thl puinan 200 M1 Bozabl. KakoBo mporjeHTHOe
cojiep>kKaHue COJITHOM KMCJIOThI BO BHOBB nosiyueHHoM pacTBope? OteeT: 0,086 (8,6 %);

K 200 r 40 %-Horo pacrBopa cepHou Kuc10Tel npwidnu 80 mut Boapl. KakoBo mporjeHTHOe
coj/iepkaHre CepHOM KMC/IOThI BO BHOBB MoJyiydeHHOM pacTBope? OtgeT: 0,286 (28,6 %);

K 90 r 6 %-Horo pactBopa noBapeHHOM conu npuidand 200 ma Bogbl. KakoBO mMporieHTHOe
co/iep>kaHue TI0BapeHHOU CO/IM BO BHOBB TostyueHHOM pactBope? OteeT: 0,0186 (1,86 %);
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K 140 r 15 %-Horo pactBopa caxapa gojauid 160 ma Bogpl. KakoBO MpOLIEHTHOE CO/lepyKaHue
caxapa BO BHOBb nojiyueHHOM pactBope? OtBet:0,07(7 %);

K 200 r 40 %-Horo pactBopa yKcycHoM KucaoTbl gomuad 300 mi Boabl. KakoBo TpoijeHTHOe
coflep>kaHue YKCyCHOW KHCIOTHI BO BHOBB NostyuyeHHOM pactBope? Otset: 0,16 (16 %);

K 80 r 30 %-Horo pactBopa ujenouu poauad 420 ma Bopl. KakoBO TPOLEHTHOE COZlepKaHue
1[e/I0YM BO BHOBB NoyuyeHHOM pactBope? OtBet: 0,048 (4,8 %);

K 120 r 1 %-Horo pactBopa caxapa npubaBuid 4 r caxapa. KakoBo TIpOL|eHTHOe Cofiep’KaHue
caxapa BO BHOBb nojiyueHHOM pactBope? Otget: 0,042 (4,2 %);

Twum 5. 3aja4M € UCI0/1b30BaHUEM MTOHATHUA — PAaCTBOPHUMOCTD

Kakyto maccy cynbdara HaTpusi MOXKHO TMOAYYMTh NpU BbllapuBaHWK 50T HACBIILIEHHOTO
pactBopa 1ipu t 350 C, ecsu ero pactBopumocTb 50 (Ha 100 r Boger)? OtBeT: 16,7 1.;

CKo/IbKO TpaMM BoJbl HeoObxoumo Aijisi pactBopeHusi 30 T HUTpaTa CBUHIIA, YTOOBI TTOMYUYMIICS
HaceIeHHbIA pacTtBop npu t 600 C (pactBopumocTs ero 105)? Otset: 28,57 r H20.;

Nwmeetcs 300 r HackimenHoro 1ipu t 150 C pactBopa HUTpaTa Kaivsg. CKOJbKO rpaMM HUTpaTa
Kaus 371eCb COZeP)KUTCS, eC/IU ero pacTBOpUMocCTh 25? Otset: 60 T.;

B 300 r nHacsijenHoro npu t 550 C cynbdarta Maraus cogepxxutcsi 100 © cysibgaTa MarHus.
OmnpesieUTh €ro pacTBOPUMOCTh (K03¢duieHT pactBopuMoct). OTBeT: 50 T.;

B 200 r pactBopa KCIO3 mpu t 300 C cogepxxutcs 20 r KCIO3. Byaer nu ero pacTBop
HaCBIITIEHHBIM, eC/Ti ero pacTBopuMOoCTb 1pH t 300 C — paBHa 10? OTBeT: OyJeT HaChIIIeHHBIM;
B 100 r Bogsl nipu t 600 C pactBopsiercs 110 r HUTpaTa Kajusi, 00pa3yst HaChIIIIeHHBIM pacTBOP.
KakoBa MaccoBast jo/11 HUTpaTa Kaivs B Takom pactBope? OtBet: 0,524 (52,4 %);

Kakasi macca xyiopuzia 6apusi BEIKpUCTa/IIU3YyeTCss TIpY BbinapyuBaHuM U3 300 T HaChIIIEHHOTO
ripu t 900 C pactBopa, eciiv ero pactBOpUMocTsb 55? Otset: 106,45 1.;

Tun 6. 3ajjauu Ha onpe/e/ieHNe MPOLEHTHOI'0 CO/iep)KaHMs U1 MacCOBOH /10/14 BellleCTB B
pacTBope, MN0/JIy4eHHOM NPH CMelIMBaHUY PacTBOPOB Pa3HOH KOHI|eHTpalu1

Cwmetanu 140 r 0,5 %-Horo pactBopa consiHoM KucaoThl ¢ 200 r 3 %-HOro pacTBopa COJISIHOU
KHMCJIOTBI. KaKOBO MpOLIEHTHOe coZiep kKaHue COJITHOM KUC/IO0ThI BO BHOBb IOJTy4YeHHOM pacTBope?
Otget: 0,0197 (1,97 %);

Cmewamu 50 r 5 %-Horo pactBopa cepHou Kuciaotel ¢ 80 r 20 %-HOro pacTtBopa CepHOU
KACI0ThI. KakoBO MpOLIEHTHOE Co/lep>KaHre CepHOW KHCIO0Thl BO BHOBb MOYYEHHOM pacTBope?
Ortgert: 0,142 (14,2 %);

Cwmetnanu 70 © 10 %-Horo pactBopa a30THOM KucioTbl ¢ 80 r 25 %-HOro pacTtBopa a3oTHOM
KHMCJIOTBI. KaKOBO MPOLIEHTHOe CoZepykaHue a30THOM KHUC/I0ThI BO BHOBb [TOJIyYeHHOM pacTBope?
Ortgert: 0,18 (18 %);

Cwmemiamu 60 r 2 %-Horo pacrsopa nosapeHHoOM coyu ¢ 80 T 4 %-HOro pacTBopa IOBapeHHOM
com. KakoBo MpoLieHTHOe cofiepkaHue MOBapeHHOW COJIM BO BHOBb IOJIy4YeHHOM pacTBOpe?
Ortsert: 0,00314 (3,14 %);

Cmemamm 20 t© 0,5 %-Horo pactBopa caxapa ¢ 20 r 1 %-Horo pactBopa caxapa. Kakosa
MaccoBast [j0Ji caxapa BO BHOBb nostyueHHOM pactBope? Otet: 0,0075 (0,75 %);

KakoBa maccoBast jo/1s1 HUTpaTa Kalausi B pacTBOpe, I0/ly4yeHHOM Iocsie cMemnBaHus 90 r 2 %-
Horo pactBopa 1 110 r 5 %-Horo pacTBopa HUTpaTa Kajusl.

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

Tun 7. 3aauu Ha MOJIAPHYI0 KOHI[eHTPaLMI0

Onpefenuth MOMSPHYIO KOHL|EHTPALMI0 pacTBOpa CEPHOM KUCJIOThI, TOAYYEHHOrO TpHU
cMmemBaHuU 25 M 10-MO/IIpHOTo pacTBOpa CepHOM KUCIOTBI M 225 M Bogpl. OTBeT: 1 MOJIb;
Onpefenuth MOMSPHYIO KOHLieHTpaluio 73,8 %-HOro pacTtBopa CepHOM KHCJIOTHI, MJIOTHOCTh
kotoporo 1,655 r/mi. OtBet: 12,46 Mosb/m.;

Onpefennuth MOJISIPHYIO KOHLIEHTpaLMo 56,68 %-Horo pacTBopa a30THOM KMC/IOTHI, IOTHOCThb
KoToporo pasHa 1,356 r/mi. OtBet: 12,2 MOb/11.;

Onpefenuth MOMSPHYIO KOHLeHTpaLuio 18 %-HOro pacTtBopa COJISSHOM KHC/IOTHI, MJIOTHOCTh
kotoporo pasHa 1,089 r/mn. OtBert: 5,37 MOJ/B/1.;
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Kakoii 06sem 36,5 %-Horo pactBopa CoJITHOM KUCIO0THI (Tut. 1,18 /M) Heo6X0AMMO B3SThb AJist
nipurotos/ieHys 1000 mut 0,1 mossipHoro pactsopa? Otset: 8,47 mit;
Boeiuncniute mosisipHyto KoHueHTpauuto 10 %-Horo pactBopa cepHo# KUCIOThI (1. 1,07 r/mn).
OtBeT: 1,09 MoJIB;
Onpefenuth MacCoOBYHO [IO/IF0 a30THOM KMC/IOTHI B 4,97 MOJISIpHOM ee pacTBOpe, MJIOTHOCTh
kortoporo 1,16 r/mn. Otset: 27 %;
Bbruriciute MosipHyr0 KOHLieHTpaluio 16 %-Horo pactBopa cy/b¢ara menu I, mioTHOCTBIO
1,18 r/mna. OtBeT: 1,18 Monb/m.;
Twun 8. 3apaun Ha 3/1IEKTPOTUTHUYECKYHO JUCCOLMALINIO
Kakue u3 cnefyronyx >XMAKOCTeN NPOBOJAAT 3/eKTPUUYECKWM TOK: 3TWIOBBIA CIIMPT, BOJHBIN
pacTBOp TJIFOKO3bl, BOJHBIM pacTBOpP I'M/IPOKCH/A HaTpUsl, pacTBOP KUCI0pPOJa B BOJE, BOAHBIN
pacTBOp KapOoHaTa HaTpHsl, paciilaB rUApPoKcHa Kamusi? OTBeT 0ObSICHUTE.
CocTaBbTe ypaBHeHMs1 auccoryaiuu ciefyronmx nektponuToB: KOH, AI(NO3)3 K3zPOsa,
NiSO4, HNOs3, Ca(OH)2, FeClz, NaHPO4, (PbOH)NO3, (NH4).CO3, HCOONa.
CocTaBbTe ypaBHEHMs [JUCCOLMALIMM BellecTB (B BO3MOXHBIX ciydasx): NaOH, ZnO, HaS,
Al(OH)z, BaSiO3, Cu(NOz3)2, CH30H, FePOs, AlCl3, CaSO4, CH3COOH, SiOo.
Haiizute B cripaBouHMKe 3HaueHUs KOHCTAHT 3/1€KTPOIUTAYECKOW JUCCOLMALMN JJi KUC/IOT U
oripeZienTe, Kakast U3 HUx cunbHee: a) H2CO3 wmm H»S; 6) HNO> miu CH3COOH; B) HCIO wm
HIO.
CocTraBbTe MOJIEKYJ/ISIDHbIE U HOHHBIE yPaBHEHHUs PeakLjii MeXXy BelljeCTBaMMU:
OrmpesieiTe BO3MOXKHOCTb TPOTeKaHUs] peakluii oOMeHa MeXJy BOJHBIMH pacTBOpaMHU
Bell|eCTB:

a) cysbdaTa Kaaus U TUIPOKCcuaa bapus;

0) KapboHaTa HaTpPUs U XJIOPUA Ka/bIUS;

B) HuTpaTa Meau(Il) u cynbdata xenesa(Il);

I') TUIPOKCH/IA HATPUS U CEPHOM KUCJIOTBI;

I1) Cy/ib(PUTa Kanusi U a30THOM KUC/IOTHI;

€) HATpaTa a/lFOMUHUS U XJI0pU/ia Kausl.
CocTaBbTe ypaBHEHUS] BO3SMOKHBIX Peakl[ii B MOJIEKY/ISIDHOM, TIOJTHOW U COKPAILleHHOW MOHHBIX
dhopmax.

KpuTepuu ojeHKH yMeHHMH pellaTh pacyeTHbIe 3aa4H

OueHka «5»:

B JIOTUYECKOM pacCy)KZeHMM M pellleHMM HeT OIMMOOK, 3a/jaua pelleHa parjioHaIbHBIM
Criocooom.

Onenka «4»:

B JIOTUUECKOM pacCY)X/€HUM WM PeIIeHWH HeT CYI[eCTBEHHBIX OIMMOOK, HO 3a/jaua pellieHa
HepalMoHa/IbHLIM CITOCOO0M WK IOTMYILeHO He Oojiee ABYX HECYI[eCTBEHHBIX OITHMOO0K.

OueHka «3»:

B JIOTUYECKOM PaCCY>K/I€HUU HEeT CYII[eCTBEeHHBbIX OIIMOO0K, HO JIOMyIlieHa CyIlleCTBeHHas OliOKa
B MaTeMaTU4eCKHX pacueTax.

Onenka «2»:

MMEFOTCS CyII[eCTBEHHbIE OITUOKH B JIOTUYECKOM PaCCY>X/[€HUH U B PeIIIeHUH.

Onenka «1»:

OTCYTCTBHE OTBeTa Ha 3a/laHue.

CDOHJ.'[ TEeCTOBBIX 3ana1-mi71 AJIA TEKYIEro KOHTpoJ/is 3HAHUH MO0 Teme:

Ycmanosume coomeemcmeue
CooTHecHTe CroCco0bI BBIPpAXKEHHUA KOHHEHTpaul/Iﬁ U ¢JUHHLbI H3MEPEHUSA KOHI[EHTpaI.II/Iﬁ

1. MOJIsSIpHast | 4. % (25%)
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2. MOJIsl/IbHast 3. MoJib 3KB/11 (25%)

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

4. ipoLjeHTHas 1. Mmonb/n (25%)
/M

Bbibepume o0uH npasuibHbIl apuaHm omeema
IIponeHTHAsA KOHL|EHTPALUSA — 3TO:

Macca Belljectsa B 1 M1 pacTBopa

MOJIb BelllecTBa B 1 KT paCTBOpUTEs

MOJIb BelllecTBa B 1 uTpe pacTBopa

+Macca BewectBa B 100 r pactBopa

MoisipHas KOHLleHTpaLMs — 3TO:
Macca Belljectsa B 1 M1 pacTBopa
MOJIb BelllecTBa B 1 KI' paCTBOpUTE/IS
+ MoJIb BelllecTBa B 1 iuTpe pacTBopa
Macca Bejectsa B 100 r pacTtBopa

CKoJ/IbKO r'PaMMOB PacTBOPEHHOT0 BellecTBa cofiep>kurtca B 50 r pacTBopa ¢ MaccoBoi
aouei (B-Ba) = 10%?

10r

20r

+ 51

40r

CK0/IbKO MOJ/Iel PaCTBOPEHHOI'0 Bell[eCTBa COAeP)KUTCA B 1 /1 AeiMMOJIAPHOro pacTBopa?
0,2Mo0/1b

1mosb

+ 0,1Mo071b

0,01moiB

Kakue u3 cieiyomux 3j1eKTPOTUTOB MPHU ANCcoHanuu odpa3yrwmux noasl H* u OH
O/AHOBPEMEeHHO?

Ca(OH)2

KOH

HzPOq4

+AI(OH)3

Kakwue 3/71eKTpO/IMTHI ABJISIIOTCA CU/IBHBIMHU?
+HCI

H>COs3

H>S

H3PO4

CKo/IbKO HOHOB 00pa3yercs npu gucconuanuu mosekyasl (NH4)2S04?
2

6

+3

4

Kakue 3/IEKTPO/INTbl B UOHHOM YPaBHEHUH CJIE,E[YIOIJ.“’.‘ﬁ peaKIiH 3alTMCbIBAOTCHA B BU/j€
HMOHOB:
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CaCO3
+HI
CaS;
CO2

Kaxkue BemecTBa 06pasyoT MpPHU JUCCOLMALMHA HOHBI Mn?*?
KMnO4

+MnClI>

NaxMnO4

MnO3

Kakmue 371eKTpo/IMTHI 00pa3yloT NpH JUCCOLHALUH XJIOpHA-UoHbI CI™?
KCIO3

+HCI

Ca(CIO):

HCIO

Kakue U3 C/IeyI0IUX 3/1eKTPO/IMTOB SBJIAKTCA /1a0bivu?
H>S0q4

NaClI

AI(NO3)3

+H3PO4

Kakue BeliecTBa B MOHHOM yPaBHEHHH (JIeAYIOLIell peakiy 3aliChIBAIOTCS B BUJ(E
MOJIEKYJI:

+H,S

Pb(NO3)2

NaCl

HNO3

Yemy paBHO HOHHOE npou3BeeHue Bojbl (t = 25°C)?
10-12

10—10

+1014

109

Yemy pasen pH pactBopa, ectu [H+]=10"° mosn/n?
8

12

+5

9

Kakue U3 c/IeiyIolyx co/ieli He Mo/{BepPrawTcsa THAPOIn3y?
PbNO3

+KNOs3

AIx(SO4)3

Pb2CO3

PacTBOpPbI, KAKHX 3/IEKTPO/IMTOB XapaKTepU3ylTcs 3Hayenusavu pH > 7?
+NaxCOs

CaCl,

AI(NO3)3
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BaCl»

IIpu kakux 3Hayenusx pH ¢eHondTanenHn okpammBaercsi B MaIMHOBBIN [{BeT?
+12

4

7

5

Kakyro okpacky npuodperaer JJlakMyC B HeMTpa/IbHOU cpepe?
MaJ/IMHOBYHO

CUHIOIO

KpacHy0

+duoneToByo

IIpu B3auMoO/eliCTBHH, KaKHX /IBYX BellleCTB, MPOUCXOUT PeaKIius HelTpa u3anun?
NaCI+AgNO3

BaCI>+H>0

+NaOH+HNO3

BaCI>+H>S04

19 ma 11 %-ro pacreopa KOH (p = 1,01 r/cm®) ecmemanu
¢ 200 ma Bogbl. PaccunTaniTe MO/ISIPHYIO A0/ MO/Iy4eHHOT'0 pacTBopa.
0,0029;

+0,0031;
0,0034;
0,0028
Tao/mua 4
MeTtoauKa npoBefeHHs KOHTPOJIA
[TapameTpbl METOUKHU 3HaueHue rapaMmeTpa
[Ipegen AUTEILHOCTH BCErO KOHTPOJIS 15 MuHyT
[MTocnenoBaTelbHOCTb BbIOOpa BOIIPOCOB CnyuaiiHas
IIpeparaeMoe KOJIMueCcTBO BOIIPOCOB 5

Kpurepuu onjeHku:

-5 0a/I0B BBLICTAB/SETCS CTYJEHTY, KOTOPbIM TNPaBW/IbHO BBIMOJIHSET 5 TECTOBBIX
3a/laHul;

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

- 3 0as1/1a BBICTAB/ISIETCS CTY/IeHTY, eC/IM MTPaBU/IbHO BBITIOJIHEHO 3 TeCTOBBIX 3aIaHUs

CamocrosTebHast paboTa
(JomamiHee 3aaHue)

8§15, ymp. 1-12
816, ymip. 1-12

Bomnpocsl /isi caMonpoBepKHU

1. Yrto HasbiBaeTCs TMPOLIECCOM 3/IEKTPOJIMTAYECKOW [WCCOLMALMM, KakKue BelecTBa
HAa3bIBalOTCH 3JIEKTPOIUTaAMU?
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2. Kakue u3 mnpuBe[ieHHbIX BeleCcTB He sB/stoTCA 3aekTposvramu: LiOH; CH3COOH;S02;
NHA4C1; H2S?

3. Kakoil 13 mpuBe/leHHbIX KaTMOHOB XapakKTepeH JJ/si JUCCoLManu OCHOBHOM comu: OH”;
Cu2+; CuOH+; HC03”; H+?

4. Kakoil u3 TIpUBEeJIeHHbIX 3/IeKTPOIUTOB OTHOCUTCS K amdoTtepHsiM: NaOH; Mg(OH)2;
Fe(OH)3; A1(OH)3?

5. Kakue voHbI 06pa3yroTcs MpH Juccolyalyy ruapokcrga xpoma (I11) B kucnoii cpege: Cr3+;
H+; OH';CHO33-?

6. B HampaBneHud o0Opa3oBaHMs KakKWX BeIeCTB TPOTEKAlOT peakiu oOMeHa B pacTBOpax
3/71eKTpomTa?

7. Kakas 13 npuBe/ieHHbIX peakluii He POTeKaeT:

BaC12+K2504 ->BaS04 + KC1;

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

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

8. Kakas u3 nprBe/jeHHbIX peakLiii SIB/ISIeTCS peakliell HelTpaar3alyu:

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

(NH4)2S +H2S504 = (NH4)2504 + H2S;

HNO3 + NH40H = NH4NO03 + H20.

9. HanuiiuTe ypaBHeHHe DeaKLMd B MOJIEKYJISIDHOM M HOHHOW (opMax Mexay KapOoHaToMm
KaJIbLIUSl M COJITHOM KHUCJIOTOU.

10. Yto Ha3bIBaeTcs ru/ipoiv3oM COMU?

11. Kakuie 13 npuBeieHHbIX COJIeHd He TUAPOIU3YOTCS:

KI, Na2S, FeCl3, BaC12?

12. Yrto cnepyer HamucaTb B IPaBOM YaCTH COKPAILLlEHHOTO WOHHOIO YpaBHEHMWS TMZpOJv3a
HutpaTa meau (II) 1o mepBoii CTyreHu:

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

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

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

14. Kakas U3 nprBeJieHHbIX COJIel OTHOCTBIO THPOIU3YeTCs:

CHjCOONa, KCN, Cr2S3, Na2S04?

15. YTo Ha3bIBaeTCs CTeNeHbI0 THPO/N3a COMU U OT KaKUX (PAKTOPOB OHA 3aBUCHUT?

16. Kakuie 13 npuBeieHHbIX COJIeH TUAPOIU3YIOTCS CTYIIeHYaTO:

KCN, MgCl2, Na2S, NH4C1?

17. Kakue npoAyKThl MOMy4YarOTCsl TIPU TUAPOJIM3€e XJIOPUZA aJFOMUHUS IO TEPBOU CTYIIEeHU:
HC1, A1(OH)3, A10HC12, A1(OH)2C1?

18. Hanmiuvrte ypaBHeHWe peaklMy ruAponau3sa Hutpara meau ().

19. Pacripesienite cosv B Tab/uie B 3aBUCUMOCTH OT CUJIbI KUCIOThI M1 OCHOBaHMSI, TIPOAYKTOM
B3aMMO/IeMCTBUSL KOTOPBIX OHU SIBJISIFOTCSL:

CunbHOe OCHOBaHHUe CunbHOe OCHOBaHHUe Cnaboe ocHOBaHUE U Cnaboe ocHOBaHUeE U
1 CHJIbHAsA KHCJ/I0Tad U c1abas KUCoTa CHJ/IbHAsA KHCJ/IOTa cnabast KucaorTa

K>S, NaNO3, K»>COg, AlCl3, Pb(NO3)2, Ca(NO3)2, BaClz, K3POy4, Baly, ZnS0Oy, (NH4)2CO3,
(NH4)2S, CsBr, CH3COONa, Ba(NO3)y, FeCls, KNO2, Na;S03, KI, Ba(NO3)2, Rb,CO3, KNO3,
NazS04, NazPOs, NaySiO3, Zn(NO3)2, KCN, Hg(NO3)2, CuCly,(CH3COO),Pb, SnCl, NaBr,

NH4Br, FeSOs, CF(NO3)3, MH(NO3)2, CS3PO4, NH4CN, COIz, FeCO3

Tema 1.5 XuMu4yeckue peakijuu

KonTpommpyemblie KomnoHeHThI: 31 ; 32; Bi; Bz, JIPo 4, JIPo 5, JIPo 7, /IPo 9, JIPo 12
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KoHTpo/pyemble 3HAHMA: TIOHATUS: XMMHYeCcKass peaklUs, KjacCU(pUKaLys
XUMUYECKUX PpeakI[|Ui, TeryioTa 00pa30oBaHUs COeIUHEHWs, TeryioBOM 3(h(heKT XUMHUUeCKOU
peakiuy, SHTPOMHUs, XUMHYecKas KuHeTHMKa. CKOpOCTb peaklid, TOMOTreHHas peakLus,
reTeporeHHasi peakiiusi, JHeprusi akKTHUBAallMH, TeMrepaTypHbId KO3(PPUIIMeHT peakiyid, 3aKOH
JeMCTBYIOLLMX Macc, KaTaau3, KaTajn3aTopbl, XMMUUECKOe paBHOBECHE, KOHCTaHTa PaBHOBECHS
[Tpuniun Jle IlaTesnbe.
yMeHMsI:

-[IPOBO/IUThH PACUeThl M0 XMMUUECKUM (POpMYy/iaM U ypaBHEHUSIM peaki[uii;

-OCYIIIeCTB/ISTb CaMOCTOSITe/IbHBIA TTOMCK XUMUYeCKOW WH(GOpMaLUY C UCTI0b30BaHHEM
Pa3/IMUHBIX WCTOUHMKOB (CMIPAaBOUHBIX, HAyUHbIX U HAYYHO-TIOMY/SIPHBIX  W3ZaHUMH,
KOMIIbIOTEPHBIX 0a3 JJaHHBIX, pecypcoB MIHTepHeTa); UCI0/Ib30BaTh KOMITbIOTEPHbIE TeXHOIOTUU
st 00paboTKM W TiepeJjaud XUMHUUECKOW WHGOPMAallMM, U ee TIPeCTaB/IeHUs B Pa3/IMUHBIX
dbopmax;

-HCI0/Tb30BaTh TPHOOpPETEHHbIE 3HAHUSI U YMEHWsI B TPAKTHUECKOW JesTelTbHOCTU U
TIOBCeZIHEBHOM >KU3HU: [I/IsI TIOHUMaHUsI I7100abHbIX MpobsieM, CTOSIIIMX Tiepe]] ueioBeuecTBOM:
JKOJIOTUUECKUX, JSHEPreTHUeCKUX U  ChIPhEBBIX; OOBSICHEHUS XUMUYECKUX  SIBJIEHUH,
TIPOUCXO/SIIUX B TIPUPOJe, ObITY U Ha MPOU3BO/CTBE; IKOJOTMUECKH IPaAMOTHOTO TIOBe/|eHUs B
OKpY>Karollleu cpefe;

Bonpocel a5 onpoca
1. Knaccudukanys XMMUYeCKHUX peaklidii B OpraHMueckold ¥ HeopraHnueckoi xumuu. [ToHsTue
0 XMMHUeCKOH peakuyu. Peakruu, naymye 6e3 n3MeHeHHs1 KaueCTBeHHOTO COCTaBa
2. CkopocTb XUMHUecKuX peakuui. IloHsiTMe o0 ckopocTu peakuui. CKOpPOCTb TOMO- U
reTeporeHHOU peakLy. DHeprusi akTUBaL[1H.
3. ®akTOopkl, BAUSAIOIIME HAa CKOPOCTh XUMUYeCKOU peakuyu. [Iprpoja pearnpyrommx BelecTs.
Temneparypa (3akoH BauT-T'odda).
4. ®aKTOpBl, BIUSAIOLIME HA CKOPOCTh XUMUYeCKO! peakijui. KoHLleHTpaLus.
5. KaranusaTope! ¥ KaTajn3: FTOMO- ¥ FeTepOreHHbIN, UX MeXaHU3MBbI.
6. 3aBUCUMOCTb CKOPOCTH peakLiiii OT [IOBePXHOCTU COMPUKOCHOBEHHUsI pearpyIoL1X BellleCTB.
7. OOpaTUMOCTh XUMHUUECKUX PeaKIUii BeIeCTB: a/UI0TPOIM3aLUs U N30MepH3ariysl.
8. Peakuy, uayiye ¢ ©U3MeHeHHeM COCTaBa BelleCTB: [10 YAC/IY M XapakTepy peardpyroliux U
00pa3syroumxcs BellecTs (pasoyKeHus, CoeJUHeHus], 3aMelleHns, oOMeHa);
9. Peakuum, uayupe ¢ M3MeHeHMeM COCTaBa BeIL|eCTB: 110 M3MEHEeHUIO CTelleHell OKHMC/IeHUs
3/IEMEHTOB  (OKUC/IUTE/IbHO-BOCCTAHOBUTE/IbHBIE U He  OKHUC/IUTE/IbHO-BOCCTAHOBUTE/IbHbBIE
peakiiyn);
10. Peakumu, uayime C U3MeHeHHEM COCTaBa BeLeCcTB: IO Tera0BoMy 3(@ekTy (9K30- u
3H/I0TepMUYECKHe);
11. Peakuuu, uayIye C M13MeHeHHeM COCTaBa BelllecTB: 10 ¢ase (TOMO- U reTeporeHHbIe);
12. Peakuuu, upylpe C HW3MeHeHHEM COCTaBa BelleCTB: [0 HarpaBs/eHHto (obpaTuMmble U
HeoOpaTHMbIe);
13 Peaxkuuu, upyiue C U3MeHeHHeM COCTaBa BeleCcTB: I10 MCIIO/Ib30BaHUIO KaTaju3aropa
(KaTasMTUYeCKre U HeKaTaIuTUUeCKue);
14. Peakumu, uzyljue C H3MeHeHHeM COCTaBa BeIlleCTB: [0 MeXaHM3MYy (pafuKasbHble,
MOJIEKY/ISIpHbIE U NOHHBIE).
15. BepoATHOCTb pOTeKaHUsI XUMUYECKUX peakLivii. BHyTpeHHsIs1 SHeprus, SHTa/lbIus.

16. TennoBoii 3¢ deKT XuMHUecKuX peakliiid. TepMoXUMUUecKre ypaBHeHUsI.

17. CraHpapTHasi SHTalbIMS peaki[uii U obpa3oBaHus BeirjectB. 3akoH .M. T'ecca u ero
C/1e/ICTBUSA. DHTPOIUS.

18. Xumuueckoe pdaBHOBeCHE. [loHaTHE O XUMHUYECKOM PaBHOBECHHU. PaBHOBeCHbIE
KOHII€HTPAaLIMH.
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19. IMHaMUUHOCTb XMMUYECKOTr0 paBHOBecHsl. PaKTOpbI, BAUSIOLIME Ha CMellleHhe PaBHOBECHS:
KOHLIeHTpaLys, /laB/ieHue, Temrepatypa (npunHiun Jle [llatenbe).

Kpurtepuu onjeHKH 0011i1e i/Isi yCTHOT'O OTBETa
Onenka «5»:

* OTBeT MOJIHbIN U NPaBU/IbHBIA HA OCHOBAHUU U3YUYeHHBIX TeOPUH;

* MaTepuaJl U3/10KeH B OIpe/ie/IeHHOM JIOTUYeCKOU 110c/Ie/loBaTe/IbHOCTH, JIUTepaTypPHbIM
SI3BIKOM;

* OTBeT CaMOCTOSITe/IbHBIN.

OueHka «4»:

* OTBeT IO/IHbIM U NIPaBU/IbHBIN Ha OCHOBAHWY U3YUYeHHBIX TeOpUH;

* MaTepuaJ W3/I0)KEH B OIpe/ieJIeHHOW JIOTUYeCKOW I10C/1e[j0BaTe/IbHOCTH, IPU 3TOM
JIONyIlleHbl /IBe-TPU HeCyllleCTBEHHble OIIMOKM, WCIIpaBieHHble [0 TpeboBaHUIO
yuuTerns.

Onenka «3»:

* OTBeT TIOJIHBINA, HO TIPK 3TOM JIOMyIl[eHa CyIeCTBeHHasi OIMOKa WM OTBET HerloJIHbIH,

HECBSI3HbIN.
OueHka «2»:

* NIpY OTBeTe OOHApY)XeHO HeloOHWMaHWe YYalllUMCsi OCHOBHOIO COjiepyKaHusi yueOGHOro
Marepvasia WM [OIYyIeHbl CyIeCTBeHHbIe OIIMOKM, KOTOPble YUal[UiiCs He MOXKeT
VCTIPaBUTh [PU HABOJALIMX BOIIPOCAX YUUTeSIS.

OueHka «1»:
* OTCYTCTBHE OTBeTa.

Tunossble 3ajauu
1. KoncraHTta ckopocty peakuyu A + 2B « 3C pasHa 0,8. HauasibHble KOHL[eHTpAaLIUU BelleCTB
A u B paBnbl cootBeTcTBeHHO 2,0 M u 3,0 M. BbluMc/iuTe CKOPOCTh peakliMM B HauabHBIM
MOMEHT M KOTI'/la KOHLIeHTpalus BellectBa B crana pasHou 0,6 M.
2. KoHcranTa ckopoctu peakiuu 2 A + B « 2C paBna 0,6. HauasibHble KOHLIEHTpaL[MX BELeCTB
A u B pasnbl cootBerctBeHHO 0,4 M u 0,5 M. Bpuncinre CKOpOCTh peakLjuM B Hava/bHbIA
MOMEHT ¥ B MOMEHT, KOTr/la KOHLIeHTpaLvs BelllecTBa A yMeHbLIMTCS Ha 0,2 M.
3. Uepes 10 muHyT 1niocsie Havana peakiuu 3 A + B o 2 C koHueHTpanuu BelectB A, B u C
coctaBuwiM cootBeTctBeHHO 0,3 M, 0,1 M u 0,04 M. KoHcTanTa CKOpoCcTH peakuuu paBHa 0,5.
BbluncinTe CKOpOCTh peakliy B HauabHbIM MOMEHT U uepe3 10 MUHYT moc/ie Hayasia peakLivi.
4. KoHCTaHTa CKOPOCTH peakLiMM pa3/okeHusi okcrza asota (I) Ha a30T U KMC/I0poJ, paBHA 5 X
10 * . UcxopHas KoHreHTpanus okcuzga asora (I) pasHa 4,0 M. BblunMcivre HauyaabHYHO
CKOPOCTh peakliiy U ee CKOpOCTh, Korja pasnoxurcs 40% okcuza aszora (I).
5. B romorennou cucreme A + 2 B « C paBHOBeCHbIe KOHLIeHTpalmu BelecTB A, B 1 C paBHbI
cootBerctBeHHO 0,05 M, 0,10 M u 0,20 M. Bpunc/iuTe KOHCTAHTY PaBHOBECHSI U UCXOZHBIE
KOHL[eHTpaLuu BeljecTB A u B.
6. KoHcTaHTa paBHOBeCHs IpY CHHTe3e aMMHaka M3 a3oTa ¥ BoZioposa, paBHa 0,1. PaBHOBecHbIe
KOHL[eHTpaLlMi BOJOpPOJa W amMMuaka paBHbI cooTBeTcTBeHHO 0,6 M u 0,2 M. Brrunciure
Havya/IbHYI0 U PaBHOBECHYIO KOHL|eHTPAL|UM a30Ta.
7. Konrnentpauuu okcuzia cepbl (IV) u Kuciopoza /10 peakiuu ObITM COOTBETCTBEHHO PaBHbI
0,03 M u 0,015 M. TIlpu paBHOBecuM KOHLeHTpalusi okcuja cepol (IV) crana paBHoit 0,01 M.
BblunciuTe paBHOBeCHblE KOHLIEHTpalUMW Kuciaopoza, okcuzaa cepbl (VI) U KOHCTaHTy
paBHOBecus: SO2 +02 « SO3
8. PaBHOBecue mpouecca pasnoxeHusi okcuga asota (IV) Ha okcup asora (II) u kucnopon
YCTaHOBWJ/IOCh MPY KOHLIEHTpaLusax okcrja asota (IV), okcuga asora (II) v kuciopoga, paBHbIX
coorBercTtBeHHO 0,08 M, 0,02 M u 0,01 M. Belunc/IUTe KOHCTaHTY paBHOBeCHsS M Haya/lbHble
KOHLIeHTpaL[M1 UCXO/JHbIX BellleCTB.

37



9. KoHcTtaHTa paBHOBecusi ToMoreHHou cuctembl AB « A + B paBnHa 0,06. PaBHOBecHas
KOHLleHTpauus BellectBa A paBHa 0,03 M. Halith Haya/ibHYI0 KOHLIEHTpalLMiO BellectBa AB.
Kakas 10711 3TOro BeljecTBa pas/oKuiacb K MOMEHTY yCTaHOBJIeHUsS] paBHOBECUs?

10. PaBHOBecue B cucteme A + B « 2 AB yCTaHOBU/IOCH IIPU KOHLIEHTpaLUaX BelecTs A, B u
AB, paBHbIX cooTBeTCTBeHHO, 0,04 M, 0,02 M u 0,06 M. Bbiurc/iuTe KOHCTaHTy PaBHOBECUST U
HauajbHble KOHLIEHTPALUA UCXOJHbIX BEIleCTB.

11. B romorenHoi cucteme A + B « 2C paBHOBecCHbIe KOHI[eHTpaluu BeljecTB A, B u C paBHbI
cootBetcTtBeHHO 0,12 M, 0,12 M u 0,06 M. Belurc/inre KOHCTaHTy paBHOBeCHs M Haya/lbHbIe
KOHLIeHTpaL1u BelljecTB A u B.

KpuTtepuu onjeHKH 001IHe /i/Isi yMeHHs pelllaTh pacyeTHbIE 33/Ja4d 10 BCeM TeMaM
AV CIUTTHHBI
5 6a/u10B:
B/IaJIeHUe KY/JIbTYPOW MBbIIJIEHUS; CIIOCOOHOCTBIO K 0000ITeHHI0, aHamu3y, KPUTUYECKOMY
OCMBIC/IEHHIO, CUCTE€MATH3alliM, TIOCTAaHOBKe IlleJiell W BBIOOPY MyTed WX [JOCTWKEHUs, B
JIOTMUECKOM PaCCY’KIeHUU U PellleHnH HeT OIIMO0K, 3a/1aua pellieHa paljiOHaIbHBIM CITI0COO0M.
4 6aa:
B JIOTUUECKOM pacCY)X/€HUM M PeIIeHWH HeT CYyN[eCTBEHHBIX OIMMOOK, HO 3a/jaua pellieHa
HepalMOoHabHBIM CITI0COO0M WJTH JIOMYIIIEHO He OoJiee TBYX HECYIIeCTBEHHBIX OIIMOOK.
3 6aya:
B JIOTMUECKOM PaCCYK/IEHUU HeT CYIIeCTBEHHBIX OIIMOOK, HO JOMYyIIeHa CylieCTBeHHast
2 fanna:
WUMEIOTCS CyIIIeCTBEHHbBIE OIIMOKY B JIOTUUECKOM PacCy’K/I€HUH U B PEIIIeHUH.
1 6amn:
OTCYTCTBHE OTBETa Ha 3a/laHue.

CamocrosTenibHas padora
(JomaiiHee 3a/jaHKe)
811, ymp. 1-7
812, ymip. 1-8
8§13, ynp. 1-10
811, ymip. 1-8

CDOHJ.'[ TEeCTOBBIX 3ana1-mi71 AJIA TEKYIEro KOHTpoJis 3HAHUH MO0 Teme:

Bbibepume o0uH npasuibHbIl 6apuaHm omeema

CTaHapTHBIM COCTOSIHMEM BellleCTBa ABJ/ISIeTCH:

pacTBOPeHHOe BelljeCTBO € KoHLleHTpaluyel 1 mosib/ 1 npu 0° C u 1 aTm.
yucroe BelrecTso rpu 0°C u 1 atm

pacTBOpeHHOe BelllecTBO C KOHLIeHTpauel 1 Mo/b/ KT pu

25°Cu 1 atm

+uncToe BelecTBO 1pu 25 ° Cu 1 atm

Pa3HOCTH CyMM »3HTa/JbNHi 00pa3oBaHMA MNPOAYKTOB peakmMH H CYMM 3HTa/IbIMH
00pa3oBaHUsI HMCXOJHBIX BeIIeCTB C YYeTOM CTeXHOMETPHUYECKHX KO03((UIIeHTOB B
yPaBHeHMH XMMHYeCKOH peaKI[Uy NPH P = const, Ha3bIBaeTCA:

BHYTPeHHeH 3Hepruel CUCTeMbl

SHTa/IbIIMeN pa3/oyKeHUs BellleCcTBa

+TeryIoBbIM 3((eKTOM XUMUUYEeCKON peakL{i1

M3MeHeHHeM SHTa/Ib[IUM XUMUUeCKOW peakliiu
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Cucrema Ha3bIBaeTcs1 FOMOIreHHOMH, eC/Iu:

BCe BellleCTBa HaXOJATCSl B OJMHAKOBOM arperaTHOM COCTOSIHUY;

BCe Bell|eCTBa HaXO/JATCS B Pa3/IMUHBIX arperaTHbIX COCTOSTHUSX;

OHAa COCTOUT U3 YaCTUL]| pa3/IMYHbIX Bell[eCTB, pa3/IMYHOIO

arperaTHOrO COCTOSIHMSI, PABHOMEDHO pacIipe/ie/IeHHbIX OTHOCUTEe/IBHO JIPYT ApyTra;

+0Ha OIHOPO/iHA BO BCeX CBOMX TOYKAX N0 XUMHUYECKOMY COCTaBy M CBOMCTBAM U He COZePKUT
rpaHMLIbI paszesna

JinsA Kakux nmporeccoB n3MeHeHue 3Hepruu I'n66ca oyaer orpunjaressHo npu 260 K u
HOPMa/IbHOM aTMOC()epHOM JJaB/IeHHH

TastHUS JIbJA

TI/IaBIeHUs JKesie3a

+KPUCTa/JTU3alUU BO/IbI

KUTTEHUST BOZIBI

3aBHCHMOCTH CKOPOCTH XMMHYECKOW PeaKIu 0T KOHIIEHTPALIMU Pearupywiiux BelecTs
yCTaHaB/IUBaeT:

+3aKO0H JIeMCTBYIOIIUX MAaccC Jjisi TOMOTeHHBIX PeaKIui

nipaBu/o Baut- 'odda

3aKoH pa3bapyienust OcTBaib/a

ypaBHeHue ['n66ca

H3MeHeHNe KOHI[eHTPALUH pPearipyoiuxX BellecTB B ¢ [UHULYY BpeMeHH! B eJJUHHI[e
o0'beMa MJ/TH YHC/I0 3/IEMeHTapPHbBIX AKTOB B3aMMO/IEHCTBHS B €IMHULY BDEMEHH B eJHHULIE
o0beMa Ha3bIBaeTCs:

TIOPSITKOM peaKiuu

+CKOPOCTBIO peakL[uu

MeXaHHW3MOM PeaKiuu

JHeprueit peakiuu

CKOpOCTh KAKMX XUMHYECKHX PeaKI[dii yBeJITHUHBAETCA C POCTOM TeMIlepaTyphl:
JIIOOBIX

HUKaKUX

9K30TePMHUECKUX

+5H/I0TEePMUYECKUX

YBe/iMueHHe CKOPOCTH XHMHYECKOH peakiud Npd MNOBBIIMIEHHMH TeMIepaTypbl
00BACHACTCA:

YMEHbILIEHHeM UKMC/Ia CTOIKHOBEHUIH My MOJIeKY/IaMU

yBeJIMUeHHeM TMOTeHIIMaTbHON SHePTUH MOJIEKY/T

+yBe/IMYeHHeM UKC/ia aKTUBHBIX MOJIEKY/I

yYMEHbILIeHUEM SHepryuu akTHBALIH

Ecnu jaB/ieHue B peaKIjMOHHOM CHCTeMe MOHU3UTH B 2 pa3a, cKopocTh peaknuu 2NO + O>
- 2NO3:

YMEHBIIUTCA B 2 pasa

YBeJIMUUTCA B 4 pasa

+yMeHBIIUTCA B 8 pa3

YBeJIMUUTCS B 2 pasa

MaremaTu4ecKUM BbIpa)KeHHeM 3aKO0Ha JeliCTBYIIIUX Macc
s peakyyu COz(r ) + 4Hy(r) = CHs(r ) + 2H2 O(r ) siBsieTca:
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v =k C(CO2) - 4C(H2)

v =k C(CH4) - C( H,0)?
+u =k C(COy) - C(H2)*

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

CKOPOCTL XUMHYECKOou P€aKIUM AB/IAETCHA BLICOKOﬁ, eC/Iu:
SHEePrvsa aKTUBaALlMH BBICOKaA

SHepruvs akKTUBallX PdBHA 0

+>5HEprusi akTUBALIMY HU3KaAs

SHepruvsa akKTUuBallU CpeaHAA

IIpu yBeniuuenun temneparypsl Ha 40 °C ckopocTh peaknuu Bo3poc/a B 81 pas,
TeMIepaTypHbId K03()(QHIHeHT CKOPOCTH peaKI[iH paBeH:

2

4

+3

5

Ha cko/nbKo rpaycoB cjiejyeT MOBBICHTH TeMIepaTypy ra3000pa3Hoi cMecH i
yBe/IMUeHHUs1 CKOPOCTH peakiiuu B 16 pa3 TemmnepaTypHblii K03 ¢uiyeHT paBeH 2:
20°C

30°C

+40°C

50°C

Ckopoctb npamoi peakiyuu Hz (1) + I>(r ) = 2HI ( r ) npu noBbIlIeHUH AaBjieHNs B 5 pa3
BO3pacTeT:

B 5 pa3

+B 25 pas

B 10 pa3

B 125 pa3

Ec/m faB/ieHre CUCTeMbl YBeJIMUUTCA B 2 pa3a, TO CKOPOCTbh XMMHYeCKoH peakiuu 2Al
(xp ) + 3Cl2( r ) = 2AICI3( Kp ) U3BMeHHUTCA:

B 2 pa3a

+B 8 pa3

B 16 pa3

B 32 pasa

Ckopoctb npamoi peakiuu COz (1) + C(rpadur ) = 2CO(r ) npu NoBbILIeHUH JaB/IeHUS
B 4 pa3a Bo3pacrer:

B 4 pasa

B 8 pa3

+B 16 pa3

B 32 pasa

Bbibepume 00uH npasu/ibHbIill 6apuaHm omeema u Hajxcmume KHONKy «/lanee»
MaremaTu4ecKuM BbIpa)keHHeM 3aK0Ha AeHCTBYIOMMX Macc /s peakiuu C (rpadur ) +
2N2 O (r) = CO2(r) + 2N2( r ) AaBAsIeTCA :

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

v=kC(C)-C(N20)’

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

Ec/m npu noBeIlIeHUH TeMIiiepaTypbl Ha 30° CKOPOCThL peakiiM yBe/IMuu/iach B 27 pas,
TeMIepaTypHbIi K03()(HULIeHT CKOPOCTH peaK{iy paBeH:

8

2

4

+3

Ecm TemnepaTypHbIil Ko3()¢HuLMeHT CKOPOCTH peaKiuH paBeH 2, a TeMieparypa
BO3poc/ia Ha 20°, To BO CKOJIBKO pa3 CKOPOCTb peakiiui Bo3pacreT?

+4

8

16

32

Ec/m 00beM 3aKpBITON CHCTEMBI, B KOTOPOH YCTaHOBH/IOCH XUMHUeCKoe paBHoBecHe 250>
(r)+02(r) ~ 2S03 (r ), yMEHbIINTD:

TO CKOPOCTH TIPSIMOM 1 0OpaTHOM peakiiii OCTaHyTCsl PaBHBIMU;

+CKOpOCTh TIPSIMOU Peakivy CTaHeT 00JIbIlle CKOPOCTH 0OpaTHOM peakIvu;

CKOPOCTb TIPSIMOM peakliy CTaHeT MeHbIlle CKOPOCTH 00paTHOM peakivu;

paBHOBeCHe He CMeCTUTCS

K cmeleHHI0 XUMHUYECKOT0 PaBHOBeCHS PeaKIjuu

4HCI (r) + O2(r) ~ 2 Cl2( 1) + 2 H20 (r) B/1IeBO B 3aKpbITOM CHCTeMe NPpUBeJeT :
nmobaByieHre KUC/I0po/ia

+mo0aBieHre Xyiopa

BBeJleHHe KaTau3aTopa

TTOHVDKEHUE JIaBJIeHUST

KoHcTaHTa paBHOBecUsl peakiu
CO2(r) + CaO(kKp) ~ CaCO3(kp):
Kp =[CO2 ] [CaO]/ [CaCO3]

Kp =[C0O2 ]/[CaCO3]

+Kp = 1/[CO2]

Kp = [Ca0]/ [CaCO3]

KoHcTaHTa XUMHYeCKOro paBHOBeCHs MOKa3bIBaeT:

+COOTHOLLIEHHE MOJISIPHBIX KOHLIEHTPaL[1il MPOAYKTOB peakLiii ¥ UCXOHbIX BellleCTB B
COCTOSIHUY XMMHUeCKOT0 PaBHOBeCHS;

BO CKOJIBKO Pa3 MOJIsIpHbIe KOHLIEHTPALX UCXO/IHBIX BeIeCTB OOJIbIIle KOHI[eHTPAL[UA
TIPO/IYKTOB PeaKLuu;

COOTHOIIIeHHe CKOPOCTel MPsIMOM ¥ 00paTHOMW peakIvy;

COOTHOIIIEHWE HEePTUi aKTHUBALMK TIPSIMOM ¥ 00paTHOM peakiyii

B BeIpa)keHHe KOHCTAaHThbl PaBHOBECHsA peaKI|UM He BXOAAT KOHL|eHTpalu1
B3aUMO/|eHCTBYIOIHX:

razoo6pa3sHbIX BelecTB

JKUJKUX BelleCTB

+ TBep/IbIX Bell|eCTB

PacTBOPEHHBIX BelleCTB

PaBHoBecue peakniuu COz(r ) + C(rpadur ) -~ 2CO(r ) npu NoBbIlIeHUH AAB/ICHUS:
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He CMECTHUTCS
CMECTHUTCSI B CTOPOHY KOHEUHBIX TTPOJIYKTOB
+CMeCTUTCS B CTOPOHY MCXO/IHbIX BeIleCTB
W3MEHUTCS JIMTHEeHHO

Taouna 5
MeTo/MKa IpoBeieHHs] KOHTPOJIS
[TapameTpbl METOUKHU 3HaueHue rapaMeTpa
IIpenen nnTeILHOCTHA BCETO KOHTPOJIS 15 MUHYT
ITocnenoBaTeIbHOCTb BEIOOpA BOITPOCOB CnyyaiiHas
[IpepiaraeMoe KOJIMUeCTBO BOIIPOCOB 5

Kputepuu orjeHKu:

-5 0a/UIOB BBICTAB/SIETCS CTYZEHTY, KOTODPbIM TIPaBUIBHO BBITIOJNHSIET 5 TECTOBBIX
3a/laHui;

- 4 6a/1a BBICTAB/ISIETCS CTY/IEHTY, €C/TH MPABU/ILHO BBITIOJTHEHO 4 TECTOBBIX 3a/JaHMS.

- 3 0a/1a BBICTAB/ISIETCS CTYAEHTY, €C/TH TIPAaBU/ILHO BBLITIOJTHEHO 3 TECTOBBIX 3a/laHUS

- 2 faJ1a BBICTABJISIETCS CTY/IEHTY, €C/TH TTPABU/ILHO BBITIOJTHEHO 2 TECTOBBIX 3a/JaHUS

- 1 6a/1 BBICTAB/ISAETCA CTY/I€HTY, €C/TU TTPaBU/ILHO BBITIOJIHEHO 1 TeCTOBOe 3a/laHie

Tema 1.6. «BemjecTBa 4 X CBOMCTBa»

Koumpoaupyembie komnonenmni: 3 ; 32 ; Bi; B2, JIPo 4, JIPo 5, JIPo 7, J/IPo 9, JIPo 12

KoHTposmpyemble  3HaHMs:  KlacCU(UKAIMs  HEOpPraHWYeCKMX  COeJUHEeHWH,
OT/IMUUTE/TbHBIE 0COOEHHOCTH BEITIeCTB Pa3HbIX K/IaCCOB, CIIOCOOBI MO/TyUeHHs BEIeCTB Pa3HbIX
KJ/IaCCOB;

yMeHHsl: CTPOUTH (OPMYJ/Ibl BeI[eCTB Ppa3HbIX KIaCCOB TIO0 Ha3BaHUSIM, Ha3bIBaThb
BellleCTBa pa3HbIX K/IaCCOB I10 TIPUBEEHHON (opMysie, COCTaB/SATbL YpaBHEHUs peakluid, C
TOMOII[bI0 KOTOPBIX MOXXHO TIOJIyUWTh TO WIM WHOE BeIeCTBO, BbISIBJSTh M yCTaHAB/IWBATb
TeHeTUUYEeCKYH0 CBSI3b MeX/y K/lacCaMy OpraHMUeCKUX U HeOPraHU4eCKUX COeJUHeHUH.

Bomnpocs! ass onmpoca

1. Knaccudukalys HeopraHuueckux BelilecTB. [IpocTbie 1 C/I0’KHBIE BelljecTBa.

2. Oxkcuppl, UX Kaaccudukarus.

3. 'uapokcu bl (0OCHOBaHMSI, KMCIOPO/ICOAep Kallie KUCI0Thl, aM(OoTepHbIe TUAPOKCU/IBI).
4. KucioTsl, uX Kaaccu@ukarusi.

5. OcHOBaHUs, UX K/1aCCU(PUKaLIUS.

6. Conu cpefiHre, KUC/Ibie, OCHOBHbIE U KOMILJIEKCHEIE.

7. Metannsbl. Ilo/io)keHre MeTa/VIOB B HepI/IO,Z[I/I‘-IeCKOﬁ cucteMe M 0cobOeHHOCTH CTPOEHUSA UX
dTOMOB. HPOCTLIE BelleCTBa — MeTa/UIbl: CTPO€HHEe KPHCTA/IJIOB U MeTa/VIMYeCKadad XUMUUYeCKds
CBA3b.

8. OO6mue ¢u3Myeckue CBOWCTBA META/VIOB M WX BOCCTAaHOBHUTEbHBIE CBOMCTBA:
B3aMMO/IeMICTBYe C HeMeTa/l/laMd (KMC/IOPOJOM, TrajioreHaMH, CepoM, a30TOM, BOZJOPOZOM),
BOZIOM, KWCJIOTaM{, pacTBOpaMM COJeM, OpraHuyeCKMMHM BellecTBaMM  (CIIMpPTamy,
rajoreHajakaHamu, (peHOJIOM, KUCI0TaMH1), CO Lje/I0UaMH.

9. OKkcuabl U TUPOKCUABI META/JIOB. 3aBUCHMOCTb CBOMCTB 3THUX COEJUHEHUM OT CTerneHeu
OKHCJIeHHsI MeTaJlIoB.

10. 3HaueHHe MeTa//IOB B IIPUPO/ie U KU3HU OPraHU3MOB.
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11. Koppo3usi metamioB. IloHsiTe KOppo3uu. XUMUUYeCKas KOpPpO3Us. DJIEKTPOXUMHUUEeCKast
Koppo3usi. CriocoObI 3aI[UTh METAJI/IOB OT KOPPO3UH.

12. O6uume cnocoObl ToMyYeHUss MeTa/UIOB. MeTasibl B Mpupojie. MeTanyprusi U ee BUJIBIL:
MUPO-, THAPO- W 31€KTPOMEeTa/UTyprusi. OJIEKTPOIU3 PACIUIaBOB U PacTBOPOB COeIWHEHUH
METaJ/IOB U ero MpakTHueckoe 3HaUeHue.

13. Hemetasel. [lono)keHre HeMeTalsIoB B MePHUOJUUECKON CHCTeMe, 0COOEHHOCTH CTPOeHMUs
MX aTOMOB. J/IeKTPOOTPULIATe/IbHOCTD.

14. bnaropo/iHbie Ta3bl. DJIEKTPOHHOE CTPOEHHE aTOMOB 0/IarOpPOZIHBIX ra30B M 0COOEHHOCTH UX
XUMHUYECKUX U (PU3NYECKUX CBOMCTB.
15. HemeTasuisl — MpoCThIe BellleCTBa. ATOMHOE U MOJIEKYJ/ISIDHOEe UX CTPOeHUe. AJUIOTPOITHS.

16. Xumuueckue CBOMCTBa HeMmeTa/ioB. OKHC/IUTe/NbHbIE CBOMCTBA: BBaHMOAEﬁCTBHe C
MeTa/llaMH, BOJZ0OPOJOM, MeHee 3JIeEKTPOOTPULIATE/IbHBIMH HEMeTa/l/laMH, HeKOTODbIMU
C/IOKHBIMHU BeleCTBaAMH.

17. BoccTaHOBUTe/IbHBIE CBOMCTBA HEMETA/I/IOB B PeakIusixX C (PTOpoM, KUCIOPO/IOM, CJIOKHBIMU
Bell[eCTBAMU-OKUC/IUTE/ISIMU (a30THOM M CepHOM KMC/IOTaMH U Ap.).

Kpn’repnn OIl€EHKH oﬁmne AJIA YCTHOr0 0TBETA

OueHka «5»:

* OTBeT IO/IHBINA U TPaBU/IbHbINM Ha OCHOBAaHUU U3yUeHHbIX TeOpUii;

* MaTepuyas U3JI0XKeH B OIpe/ie/IeHHOW JIOTUUeCKOH TOC/Ie0BaTe/TIbHOCTH, JIMTePaTyPHbBIM
SI3bIKOM,;

* OTBET CaMOCTOSITe/TbHBIN.

Onenka «4»:

* OTBeT MOJIHbIN U NPaBU/IbHBIA HA OCHOBAHUU N3YUYeHHBIX TeOPUH;

* MaTepua/l M3/I0)KeH B OIMpejleJIeHHOM JIOTHYeCKOW T10C/e/loBaTe/IbHOCTH, TIPU 3TOM
JIOTTYIIleHbl /IBe-TPHM HECYII[eCTBeHHble OIIMOKHW, WCIpaBJeHHbIE TI0 TpPeOOBaHUIO
YUUTEJISL.

OueHka «3»:

* OTBeT IO/THBIN, HO TIPX 3TOM JIOIMYyIlleHa CyIl[eCTBeHHasi OIMOKa WIH OTBET HErO/IHbIH,

HEeCBSI3HBI.
Onenka «2»:

* 1IpU OTBeTe OOHApY)KeHO HENOHMMaHHe YYallliMCSi OCHOBHOTO COZIep)KaHUsl yueOHOro
MaTepyana WIA JIOMyIleHbl CyIl[eCTBeHHbIe OIIMOKH, KOTOPble yUallluics He MOKeT
WCIPaBUTh MPY HABOZSAIIMX BOMPOCAX YUUTEIS.

Onenka «1»:
* OTCYTCTBHE OTBETa.

CamocrosTenbHas padora
(JomariHee 3a/jaHKe)
817, ymp. 1-8

@ oHJ TeCTOBBIX 33/JaHUM /I TeKyLIero KOHTPOJIsA 3HaHUH 0 Teme:
Bbibepume o0uH npasuibHbIl 6apuaHm omeema

B cxeme npeBpaineHui
FeC12 naon X1 02,120 X2
BelleCTBOM «X2» SIBJIAETCA
FeO
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+Fe(OH)3
Fe(OH)>
FeC13

To/bKO NpH TeMIepaType ¢ BOAOU pearupyer:
Kanum

HaTpui

+Xee30

MeZlb

Kuciopo/; He pearupyet HH C OAHUM U3 ABYX BEI|€CTB:
docdop u xene3o

+HEOH U MJIaTHHA

CepoBO/IOPOJ, U YTJIepo],

cepa ¥ BOZIOpO/,

Hl/lTpaT d/IKNMHUHHA B paCTBOpeE B3al/lMOAEI‘/’ICTByET C:

NaCl

Fe (NO3)2
MgClI>
+Ca(OH)2

Cepeopo u3 pactBopa AgNO3 BhITeCHsIeT BCe MeTa/l/Ibl, yKa3aHHbIE B PAAY:
+Al Zn Cr

K FeZn

Zn Fe Pt

Na Cr Zn

OcHOBHBIE CBOHCTBA 0C/1a0eBaloT B PAAY 'H/[POKCH/IOB:
LiKCs

AI Mg Na

+Ca Mg Be

B Be Al

Jnsa ocymectBienus npespamennii SOz — H>SO4 - K>SO4 He00x0MM0 HCIIO0/IH30BaTh:
H>O KHSOq4

H>O NazSOq4

+H>O KOH

H> KOH

X/10pHjL a/IFOMHHHSA B PacTBOPe B3aUMO/IeHCTBYeT C
K>S0O4

MgSO4

HNO3

+Ca(OH)»

XumMuyeckon peaknuu Mexay rugpoxkcujom meau (II) m pacTtBopoM cepHOM KHC/IO0TBI
COOTBETCTBYeT COKpallleHHOe MOHHOe YpaBHeHHe

20H- + H+ = H20

20H- + H2504 = 2H20 + S042-

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

Oxcup cepnl (IV) siBnsercs
OCHOBHBIM

+KHCIOTHBIM

am(OoTepHbIM
Hecosie00pa3yroLmm

K aM(l)OTeprIM OKCH/JaM O0THOCHUTCHA
CrOs3

SO3

CO2

+Cr203

Oxcuj ¢ Hanbos1ee APKO BbIPA)KEHHBIMH OCHOBHBIMHM CBOMCTBAMHU 00pa3yer
Be

Mg

+Ba

Zn

C Boj0i1 He pearupyer
MarHum

+0epumii

Oapwii

CTPOHLIUM

Xnopup, xene3a (II) obpasyeTcs B pe3y/ibTaTe peaKkijuu
Fe+Cly—.

+Fe + HC1 -

FeO3 + HC1 .

FeO + Cl2 -

HenocpeacTBeHHO APYT C [PyroM He B3aMOJeHCTBYIOT
+KHUCJIOPOZ, ¥ XJIOp

BO/IOPO/] U XJIOD

BOJIOPOJ, ¥l KUCJIOPOZ,

XJIOp ¥ MeTaH

Mejb He B3aUMO/IeHCTBYeT C
pa3zbaBnenHot HNO3
KOHILIeHTprpoBaHHOW HNO3
+pasbasnenHoit HC1
KOHILIeHTprpoBaHHOU H2S04

PeaKunn pa36aBJIeHHOi/'I a30THOM KHUC/IOTHI C MeJAbI0 COOTBETCTBYET CXeéMd
+Cu + HNO3 - Cu(NO3)2 + NO + H,O

Cu + HNO3 - Cu(NOs); + H»

Cu + HNO3 - CuO + NO; + HxO

Cu + HNO3 - CuO + NH4NOs + H,O

B cxeme npeBpaieHuii
Na2C03 —+x— CaCO3—+y— Ca (HCO3)2
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BykBamu «X» u «Y» 0003HaueHbI BellleCcTBa
+X — Ca0; Y — HCI

X —Ca(OH)2; Y — NaCI

X —HNO3; ¥ - CO2u H20

X —HNO3; ¥ —CO2u H20

Tao/muna 6
MeTtoauKa npoBefeHHs KOHTPOJIA
[TapameTpbl METOAUKHU 3HaueHHe rapameTpa
[Ipegen AUTEILHOCTH BCETO KOHTPOJIS 15 MuHyT
[TocnenoBaTelbHOCTb BbIOOpa BOIIPOCOB CnyuaiiHas
IIpepnaraeMoe K0JMueCTBO BOIIPOCOB 5

Kpurepuu onjeHku:

- 5 0a/yIOB BBICTAaB/SETCS CTYZEHTY, KOTOPbI TPaBUIbHO BBITIOJHSET 5 TECTOBBIX
3a/laHul;

- 4 6anna BbICTaB/SETCS CTYJEHTY, eC/IU IIPaBU/IbHO BBINO/IHEHO 4 TECTOBBIX 33/laHUsL.

- 3 6as1a BBICTAB/ISAETCS CTYAEHTY, eC/IM TIPaBUJIbHO BBITIOJTHEHO 3 TECTOBBIX 3a/laHUS

Paszpen 2. Oprannyeckas xumusa. Oprannyeckue coeguHeHH»
Tema 2.1 Ilpeamer opraHu4ecKor XUMHH

KonTpo/mpyemblie KoMnoHeHTsl: 31; 32 ; Bi; Bz, JIPo 4, JIPo 5, JIPo 7, JIPo 9, JIPo 12
KoHnTpoinpyemble 3HaHMs: pOJib XUMHUHM B eCTeCTBO3HAHWU, e€e CBSI3b C JIPYTUMHU
€CTeCTBEHHBIMM HayKaMH, 3HaueHUe B >XU3HU COBPEMEHHOTO OO0IIeCTBa, IMOHATHE O TIpeMeTe
OpraHUYecKOW XUMUH, YTJepPOJHbIN cKeeT, GyHKLMOHaIbHAas TPyIiNa, TOMOJIOTHsl, CTPYKTYpHast
Y TIPOCTPAHCTBEHHAasi 130MepHs, 0COOEHHOCTH OpPraHUUeCKUX BEITeCTB, 3HaUeHHEe OPraHUUeCKUX
Bell[eCTB;

yMeHHsI: OCYIIeCTB/IAITb CAMOCTOSATENbHBbIM TMOWUCK XWMHUYecKoW wuHdopMaluu C
WCTIO/Mb30BaHWEM Da3/MYHbIX MCTOYHUKOB (CIIPABOUHBLIX, HAyYHbIX W HAy4YHO-TIOMYJISIPHBIX
W3/laHWI, KOMITbIOTEPHBIX 0a3 JaHHBbIX, pecypcoB VHTepHeTa); MCIO/Ib30BaTh KOMITbIOTEPHBIE
TeXHOJIOTUM [jis 00pabOTKH U TMepefiaud XUMHYeCKOW WH(OpMaIuH, U ee TIpe/iCTaB/IeHus B
pa3MUuHbIX opMax; -omnpeziesisiTh: U30Mepbl U TOMOJIOTH

Bonpocel a5 onpoca

1. [aiiTe onpesesieHre NOHATHSA «OpraHrueckast XUMHs»

2. OOBsCHUTE STUMOJIOTHIO CJI0Ba «BUTAIM3M» U OXapakTepu3yiTe 0603HaUaeMy UM CUCTEMY
B3IVII/I0B B XMUMHU.

3. Kakue HayuHble JOCTWKeHUsI CTIOCOOCTBOBAIM KPYILeHUIO BUTanu3Ma? KTo ux aBTophbi?

4. Paccka)kuTe 0 KPyroBOpOTe yrjepoza B Ipupoje.

5. Kakue 0co6eHHOCTH OT/IMUAlOT OpraHUueckue BelllecTBa OT HeOpraHUUecKux?

6. Ha3oBuTe M3BeCTHble BaM OpraHUYecKue BelecTBa, BXOASIIMe B COCTaB a) MPOAYKTOB U
MaTepuasioB, UCTIONb3yeMbIX B ObITY, B MeJULIHE, B IIPOMBILLIJIEHHOCTH, 0) MHUIIeBbIX TIPOIYKTOB
W OMOIOTUYECKH aKTUBHBIX BEITeCTB.

7. [laiiTe ompe/iesieHNe TTOHSTHI «BaJIEHTHOCTb» U «CTeleHb OKUC/IeHUs». B ueM UX CXOJCTBO U
oT/muue? ViMeet /i UMC/IeHHOe 3HaueHWe BajIeHTHOCTU U CTeIIeHW OKUC/IeHVs 3HaK?

8. [aliTe ormipefiesieHWe TIOHATUM: «U30MepUs», «HU30Mep», «TOMOJIOT», «TOMOJIOTMYecKasi
Pa3HOCTb»

9. Kakue mpotiecchbl Ha3bIBalOT OMOOPraHUUeCKUMU?

Kpn’repnn OLl€EHKH YCTHOI'O 0TBETa
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OneHka «5»:

* OTBeT IO/IHBINA 1 TIPaBU/IbHbINM Ha OCHOBAaHUU U3yUeHHbIX TeOpUii;

* MaTepuyas U3JIOXKeH B OIpe/ie/IeHHOW JIOTUUeCKOH TOC/Ie0BaTe/TIbHOCTH, JIMTePaTyPHbIM
SI3BIKOM;

* OTBET CaMOCTOSITE/IbHBIM.

Onenka «4»:

* OTBeT MOJIHbIN U NPaBU/IbHBIA HA OCHOBAHUU U3YUYeHHBIX TEOPUH;

* MaTepua/ M3J/I0)KeH B OIMpejleJIeHHOM JIOTHYecKOM T10C/e/loBaTe/IbHOCTH, TIPU 3TOM
JIOTIYIIleHbl /IBe-TPHM HECYII[eCTBeHHble OIIMOKHW, WCIpaBJeHHbIE TI0 TpPeOOBaHUIO
YUUTEJISL.

Onenka «3»:

* OTBeT IO/THBIN, HO TPX 3TOM JIOIMYyIllleHa CyIl[eCTBeHHasi OIMOKa WX OTBET Hero/HbIH,

HECBSI3HbIM.
Onenka «2»:

* MIpU OTBeTe OOHApY)KeHO HEeNOHMMaHWe YYallliMCSi OCHOBHOTO COZIep>KaHUsl yueOHOro
MaTepyana WIA JIOMyIleHbl CyIl[eCTBeHHbIe OIMOKH, KOTOPble Yyuallluics He MOKEeT
WCIPaBUTh MPY HABOZSALIMX BOMPOCAX YUUTEIS.

Onenka «1»:
* OTCYTCTBHE OTBETa.

CamocTosTe1bHasA padoTa
(JomaiiHee 3ajaHue)

§1, ynp.1-7

®DoHJ TeCTOBBIX 3a/ilaHUH /11l TEKYI[ero KOHTPOJ/Isl 3HAHUU MO0 TeMe:

Bbibepume o0uH npasuibHblil apuaHm omeema
Kto BBes1 noHATHE «Oprannyeckas XuMus»?
®. Besnep
A.M. bytnepos
+4. bepuenunyc
K. Illopnemmep

N3BeCcTHBIX HEOPraHMYEeCKHX M OpPraHUYecKHX BellecTB HaCYUThIBAeTCs
COOTBETCTBEHHO

1 TwIC. U 5 THIC.

20 ThIC M1 1 MJIH.

10 ThIC. 11 100 THIC.

+100 TBIC ¥ 18 MH

OpraHu4ecKHM sIB/ISeTCA BeIeCTBO, (JopMy/ia KOTOPOro:
H>CO3
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+CH3Br
K>CO3
CO;

OpraHu4yecKMM COeJHHEHHEM HeMOJIEKY/ISIPHOTO CTPOEHHUsI SIB/ISAAETCS BellecTBO,
¢opmyna koroporo:

CH30H

CHa4

CH3COONa

CH3Cl

KTo BBe/1 NOHATHE «OpraHnyecKue BelecrBa»?
L. MeHpenees

A.M. bytnepos

+4. bepuenunyc

FO. JTubux

SIB/1eHHe CyLIeCTBOBaHMS HeCKO/ILKHX Bell[eCTB OAMHAKOBOI'0 COCTaBa, C 0/{HOM U
TOM JKe MOJIEKY/IAPHOH Macco, HO C Pa3HbIM CTPOeHHEeM MOJIeKYJI — 3TO:
am(OTepHOCTb

rOMOJIOT st

+HU30Mepus

a/IJIOTPOIHS

Bemecrea CH3 —CH3 u u CH3; —CH> —CH; aBiaioTcs:
r30MepaMu

+romMosioraMu

a/JIOTPOIHBIMU BUIOM3MEHEHUsIMU

pafiKaaaMu

Kakue u3 MpUBEACHHDbIX HU)KE BeIleCTB AB/IAE€TCA U30MePOM COeJNHEHHUA CH3—(
CH3); —-CH3?

+CH3 —CH(CH3)- C(CH3)2 —CH3

CH3 —C(CH3)2 —CH3

CH3 —-CH(CHs)— CH(CH3)—- CHs3

CH3 —C(CH3)s —CH3

Buj n3omepun, XapakTepHbIi /st 0yTeHa -2 U HeCBOWCTBeHHBIN OyTeHy -1:
130Mepus YIJIepOJHOrO CKeseTa

OINnTHYecKas

+reomeTpuuecKas

TOJI0)KEHUS JBOMHOM CBSI3U

I'omosioruecKum psi/ioM Ha3bIBaeTCH:

COBOKYITHOCTb BELL[eCTB, COZlep>KalliiX OZMHAKOBOEe YUCJI0 aTOMOB yTJIePO/a;

PSiZ, BeIeCTB, UMEIOLUX OJJMHAKOBBIA COCTaB, HO pa3/IMuHOe XMMUUeCKOe CTPOEHHUE;
+psifi BELL|eCTB, CXOJHBIX TTI0 XUMUYECKOMY CTPOEHHIO U CBOMCTBAM, COCTaB KOTOPBIX
OT/IMYaeTCs Ha OJHY WM HeCKoJbKO rpyrr CHa-;

COBOKYITHOCTb BeLL[eCTB, COCTaB KOTOPbIX OT/IMUAETCs Ha O/IHY WM HEeCKOJIbKO TPy
CH»-;
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YKaxuTe MpoIjecc, MpH KOTOPOM U3 HEOPraHHYeCKHX BeIeCTB Mo/Iy4alTCs
OopraHuvyecKHe:
rOpeHue IpeBeCHHbI
TTUIIleBapeHue
JIbIXaHue
+doTocuHTe3
Taouna 7
MeToanKa NpoBeieHNsI KOHTPOJIA

[TapameTpbl METOUKHU 3HaueHue rapaMeTpa

IIpenen nnTEILHOCTHA BCETO KOHTPOJIS 15 MUHYT

ITocnenoBaTebHOCTb BEIOOpA BOITPOCOB CrnyyaiiHas

Hpe,zmaraeMoe KOJIMUeCTBO BOIIPOCOB 5

Kputepuu orjeHKu:

-5 0a/UIOB BBICTABJSIETCS CTYZEHTY, KOTODPbIM TIPaBUIBHO BBITIOJNHSIET 5 TECTOBBIX
3a/laHui;

- 4 6a/1a BBICTAB/ISIETCS CTY/IEHTY, €C/TH MPABU/ILHO BBITIOJTHEHO 4 TECTOBBIX 3a/JaHMS.

- 3 0a/u1a BBICTAB/ISIETCS CTYAEHTY, €C/TH TIPaBU/ILHO BBLITIOJTHEHO 3 TeCTOBBIX 3a/laHUS

Tema 2.2 Teopusi CTPOeHUsI OPraHUYECKHX COeAMHEeHHI

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

KoHTpoimpyemble 3HaHUSl: TeOpUs CTPOEHUS] OPraHWYECKMX W HeOpraHUu4eCcKux
coefiiHeHUN (BK/OUasi CTePeOXHMMMUIO), TIOHSTUS: YTJIePOJHBbIM CKeneT, (yHKLMOHAIbHAas
rpyIia, TOMOJIOTHsA, CTPYKTYPHasi ¥ IPOCTPaHCTBEHHasi U30Mepus,

YMeHHMs: -OTpe/iesiiTh: Ba/JeHTHOCTb W CTeleHb OKUC/IeHUs XUMHYeCKUX 3JIeMeHTOB,
MPOCTPAHCTBEHHOE CTPOEHHEe MOJIeKYJ/I, XapaKTep B3aUMHOrO BJ/IMSIHUSI aTOMOB B MOJIEKYJIax,
OCYIL[eCTB/ISITb  CAMOCTOSITe/TbHBIM TIOUCK XUMHYeCKOW UHGOpPMalMd C MCI0/Ib30BaHUEM
pa3/MuYHbIX MCTOYHMKOB (CIPAaBOYHBIX, HAy4YHbIX W HAyYHO-TOMYJSPHBIX HW3JaHUM,
KOMITBIOTEPHBIX 6a3 JaHHBIX, pecypcoB VIHTepHeTa); UCI0/1b30BaTh KOMITBIOTEPHbBIE TEXHOIOTUN
st 00pabOTKM M Tepefjaud XUMHUUeCKOW MHGOpMalliid U ee TPe/ICTaB/IeHUs] B Pa3TUUHBIX
(hopmax, coCTaBasITH CTPYKTYPHbIE (hOPMY/ibl K30MEepPOB ¥ TOMOJIOTOB.

Bomnpocs! ass onmpoca

1. ChopMynupyiiTe TIOHSTHE «MOJIEKY/ISpHasi popmyia»

2. ChopmynupyiiTe MOHSATHE «XUMUUECKOE CTPOEHUE»

3. ChopmynupyiiTe TOHSITHE «CTPYKTYypHasi hhopmyia»

4. ChopmynupyiiTe u 00BSICHUTE TIEPBOE TIOJIOXKEHUE TEOPUM XUMHUUYECKOTO CTPOEHUS
opraHuueckux BeilectB A.M. ByTtneposa. [IMcbMeHHO NPOUIIOCTPUPYITE €ro MpUMepaMHu.

5. ChopmyupyiiTe U 00BSICHUTE BTOPOE TOJIOKEHHE TEOPHH XUMHUECKOTO CTPOEHWUS
opraHuueckux BeilectB A.M. ByTtneposa. [IMcbMeHHO NPOUIIIOCTPUPYITE €ro MpUMepaMHu.

6. CchopmynupyiiTe U 0OBSICHUTE TPEThe TIOJIOXKEHHWE TEOPUM XUMUUECKOTO CTPOEHUs
opraHuueckux BeilectB A.M. ByTtneposa. [IMcbMeHHO NPOUIIOCTPUPYITE €ro MpUMepaMu.

7. 3amucaTh 37eKTpOHHO-Tpadrueckyrd (opmynay aToMa yryiepoja B OCHOBHOM U
BO30Y>X/IEHHOM COCTOSTHUSI

8. UTo Ha3bIBarOT XMMHUECKOU CBA3bIO? Kakasi CBsi3b Ha3biBaeTcs T- CBs3bt0? Kakast
CB$13b Ha3bIBAeTCsl O — CBA3BIO?

9. Kakue Tvribl rubpuiu3alivy 31IeKTPOHHBIX OpOUTasiell aToMa yrjiepo/ia Bbl 3HaeTe?

10. Kakue BajieHTHble COCTOSIHMSI aToMa yrjepoja BaM H3BecTHbI? IIucbMeHHO
TIPOUJUTFOCTPUPYITE UX TIPUMepaMH.

11. YeMy paBHBI yIJIbI MEXXAY OCSMU yTJIEPOAHOIO aTOMa JJIst:
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sp® —TUOpUIHBIX OpOHTaIel;

sp? —THOpPUHBIX OpOUTaTel;

Sp —TUOPUIHBIX OpOUTasel;

OObsICHUTE IaHHbIE C TOUKHU 3PeHUsT TEOPUH TMOpPUAN3aLiH.

Kpurtepuu onjeHKH 0011i1e i/Isi yCTHOT'O OTBETa

OueHka «5»:

* OTBeT IO/IHBINA 1 TPaBU/IbHbINM Ha OCHOBAaHUU U3yUeHHbIX TeOpUii;

* MaTepuyas U3JIOXKeH B OIpe/ie/IeHHOW JIOTUUeCKOH MOC/Ie0BaTe/TbHOCTH, JIMTePaTyPHbIM
SI3bIKOM,;

* OTBET CaMOCTOSITe/TbHBIN.

Onenka «4»:

* OTBeT MOJIHbIN U NPaBU/IbHBIA HA OCHOBAHUU U3YUYeHHBIX TeOPUH;

* MaTepua/l M3/I0)KeH B OIMpejleJIeHHOM JIOTHUYeCcKOMW T10C/e/loBaTe/IbHOCTH, TIPU 3TOM
JIOTIYIIIeHbl /IBe-TPHM HECYII[eCTBeHHble OIIMOKHW, WCIpaBleHHbIEe TI0 TpPeOOBaHUIO
YUUTeJISL.

OueHka «3»:

* OTBeT IO/HBIN, HO TPX 3TOM JIOIMYyIlleHa CyIl[eCTBeHHasi OIMOKa WIH OTBET HErO/IHbIH,

HEeCBSI3HBIM.
Onenka «2»:

* 1IpU OTBeTe OOHApY)KeHO HEeNOHMMaHHe YYallliMCSi OCHOBHOTO COZIep>KaHUsl yueOHOro
MaTepyana WIA JIOMyIlleHbl CyIl[eCTBeHHbIe OIMMOKH, KOTOPble YyUall[uMcs He MOKEeT
WCIPaBUTh MPY HABOZSALIMX BOMPOCAX YUUTEIS.

Onenka «1»:
* OTCYTCTBHE OTBETa.

CamocrosTenibHas padora
(JomainHee 3a/jaHMe)

§2, ynp.1-7
§3, ynp.1-4

3ajaHus AJIs CaMOIIPOBEPKH
HaHbl popMybl:
a) CH4
6) CH3-CH3
B) CH»= CH>
1) CH3-CH>-CH>-CH3
k) CH,=CH-CH=CH>
3) CH,=C=CH-CH3
I/I) CH>=CH-CH>-CH3
K) CH,=CH-CH3

1) BeibepuTe TOMOJIOTH BeIIeCTBY B).
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2) Harnuiivte v3oMephbl BeIleCTBY [1).
3) MovieKysibl KakKUX BeILeCTB CO/iepKaT TOJIbKO CUTMa-CBsIi3u?

4) YKaxkuTe Bell[eCTBa, CO/iep>Kalljiie aTOMbI yrepo/ia B COCTOSIHUN SP-TMOpU/IU3alii.

®DoHJ TeCTOBBIX 3a/laHUH /11l TEKYyL[ero KOHTPOJ/Isl 3HAHUU M0 TeMe:

Bbibepume 00uH npasuibHbIl 8apuaHm omgema

OpraHuyeckasi XMMHUsI H3y4aeT COeJUHEHHs], B COCTaB KOTOPHIX 0053aTe/IbHO
BXO/IMT 3JIEMEHT:

KHCJIOPOJ

asor

+yrnepo

docdop

®aKToM, JOKa3bIBAKIUM OTCYTCTBHE NMPHHI[UNHATBHONW Pa3sHULBI MEX/y BellecTBaMH
PaCcTHTE/IBHOI0 ¥ )KHBOTHOT'O IIPOUCXO0K/|eHUsl, AB/IAETCS:

OKHCJIeHHe caxapa /J0 MyPaBbUHOMN KHCIOTBI

pacTBOpeHHe NOBapeHHOH COJIU B BOJiE

BbIJle/IeHHe TeTlIa MPU CKUTaHUM OeH31Ha

+TI0T/I0IleHNe PaCTeHUsIMU YIJIEKMC/IOTo rasa U3 Bo3/yxa

IIpuopuTteTr CHHTe3a YKCYCHOWl KHC/JOTBI W3 HeOpraHuvecKux BemiecTB B 1845 ropy
NMPUHA/I/IeKUT HEMELIKOMY XUMHUKY:

P.boiinto

[ [NansToHy

K.IIpycry

+I".Konnbe

B konie 18 Beka ObL/1 BiepBble BBhIie/IeH W MCC/IeJOBAaH MPOJAYKT >KU3HEAEATe/TLHOCTH
)KMBBIX OPraHU3MOB:

1jaBe/ieBast KUC/I0Ta;

+MouUeBasi KUCJ/IOTa;

JIMMOHHas1 KUCJ/IO0Ta;

s0/10uHast KUCJIOTa.

IIpuHaj/1e)XHOCTh K OpraHu4yeCcKHM BellleCTBaM 4acTo MO)XKHO YCTaHOBHUTh:
+T10 BbIZIeJIEHUIO YTJIEKHC/IOT0 ra3a Npy FOpeHnn

TI0 BBINaJeHNI0 0CajKa NPy B3auMO/elCTBUU C BOZLOU

T0 LIBeTy

T10 arperaTHOMY COCTOSIHHIO

B 1824 ropy maBe/ieBy10 KHC/I0TY CHHTEe3MPOBaJl YUeHbIH:
+®. Benep;

. ®paHKeH;

. MeHperees;

K. [eemne

K npoaykuuy npoMbIl/IeHHOCTH 0PraHU4ecKoro CHHTe3a He OTHOCATCA:
I17IaCTMACCOBbIe U3/e/1s;

+TKaHU U3 UCKYCCTBEHHBIX U CUHTETUUECKUX BOJIOKOH;

MUHepasbHbIe YI00peHus;
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MeIULMHCKWE IMperiapaThbl

OCHOBHbIE TO0JI0OKEHHsI TeOPHUH XHMMHYECKOr0 CTPOeHHUs OPraHHYeCKHUX BellecTB ObLIH
chopMy/THPOBaHbI:

B 1869 romy

+B 1861 rogy

B 1828 romy

B 1911 ropy

Ha MoMeHT co3faHUsI TeOpHH XHMHYECKOr0 CTPOEHHS OPraHWYecKHX COeJHHeHHH
OTCYTCTBOBAJIO:

yueHue O BaJIeHTHOCTH

npe/icTaB/ieHre O Liereobpa3sHOM CoeZlMHEeHUY aTOMOB yTiepoia

pasrpaHrueHye MOHATHH «aTOM» U «MOJIeKYJIax»

+TIOHSTHE 00 3/IEKTPOHHOM CTPOEHUH aTOMOB 3/IEMEHTOB

YeThIpexBa/IeHTHOCTh aToOMa yryiepoja B 1858 roay o60cHoBa/1 XM MHK:
3. duep;

H. 3unHun;

C. JleGepnes;

+A. Kekyne

ITo BytnepoBy, coegHeHHWe aTOMOB B MOJIEKY/IaX OPraHUYeCKHX BelIeCTB |
onpeje/IeHHOM M0C/1e/]0BAaTe/IbHOCTH MPOUCXOJUT B COOTBETCTBUH C HX:

OTHOCHUTE/IbHOM aTOMHOM Maccou

+Ba/IHTHOCTBLIO

aTOMHBIM painyCoM

3/1eKTPOOTPULIATETbHOCTBIO

Teopusi XUMHYECKOT'0 CTPOEHHUsI OPraHUYEeCKHX COeJMHEHUI Obl1a co3/jaHa:
M.B.JIoMOHOCOBBIM

O.N.MenpeneeBbiM

+A.M.ByTnepoBbiM

A.bepuennycom

CtpykTypHbIe (hopMy,/ibl NOKA3bIBAKOT
+T10C/1e;0BaTe/IbHOCTb COeZIMHEeHUSI aTOMOB B MOJIeKy/lax;
KOJIMYeCTBO aTOMOB yIJIepoZia U MOJIEKY/I€;

KOJINYeCTBO aTOMOB B MOJIEKYJIE;

pacIio/iokeHre aTOMOB B IIPOCTPAHCTBe.

B xakom pﬂﬁ[y COEAHHEHI/Iﬁ HaxoaATCA TO/JIBKO OpI‘aHI/IHECKI/Ie BelecrBa:
CoHe, C4Hs, H2O

CH3COOQOH, CO,, CH3COH

+CyH>,, C3Hs, CH4

CeéHsNO,, CH,Cl,, NH3

YeM 0T/IHUYAOTCA APYT OT ApPyra roMoJioru:
YKCJIOM aTOMOB YTJIepo/ia;

+TOMOJIOTHYeCKOU pasHocTbro CH2;
KOJINUeCTBEHHBIM U KaueCTBeHHBIM COCTaBOM,;
XUMHUYECKOW CTPYKTYPOM.
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Hau6osibIasg MaccoBas 0151 yrjiepoja B CoeJHHeHHH:
+CeHs

CeHsCl

CeHs0H

CeHsCOOH

CBoMCTBA BelleCTB 3aBUCAT He TOJIBKO 0T COCTaBa, HO M OT
YCJIOBUM TIO/TyYeHHs] BellleCTBa

+110psAAKa CBSI3U aTOMOB B COeIMHEHUHN

BaJIEHTHOCTH XUMHUUYECKHUX 3JIEMEHTOB

arperaTHOroO COCTOSIHUS BelllecTBa

CBgoiicTBO, IpHcyIee 00/IBIMHCTBY OPraHMYeCcKHX Bell[eCTB:
BBICOKHE TeMIIepaTyphbl KUITeHUS U TJIaB/I€HNS,

BBICOKasl 371EKTPOIIPOBO/JHOCTD,

+TOpHOUeCTh;

OoibILIast IJIOTHOCTb.

Ba/sleHTHOCTDb yrjiepoaa B M€TdHe pdBHaA:

sIB/ieHHe CyIeCTBOBaHMA HECKO/IbKHMX BellleCTB 0/JHHAKOBOr'0 COCTaBa, C OJHOU U TOH e
MOJIEKY/IIPHOM MacCOH, HO C Pa3HbIM CTPOEHHEM MOJIeKYJI — 3TO0:

aM(}OTepHOCTE;

TOMOJIOTHS;

+U30Mepus;

aJJIOTPOITNU

JmHa opuHapHo# cBs3u (C-C) paBHa:
+0,154 M

0,120 HM

0,134 um

0,180 M

Ba/IeHTHBIH yroJ1 MeXy rMuOpUAHLIMH OPOUTA/IAMH B COCTOSHUM SP>-rHOPHU3aLUH:
1200
+109°28¢
180°
1549
Taouna 8
MeToanKa NpoBeieHNsI KOHTPOJIA

[TapameTpbl METOAUKH 3HaueHue rapaMeTpa

[Ipeses AIUTE/ILHOCTH BCEIO KOHTPOJIS 15 MuHyT

ITocnenoBaTelbHOCTb BEIOOpA BOITPOCOB CnyyaiiHas

Hpe,zmaraeMoe KOJIMUeCTBO BOIIPOCOB 5

Kputepuu orjeHKu:
-5 0a/UIOB BBICTABJSIETCS CTYZEHTY, KOTODPbIM TIPaBUIBHO BBITIOJNHSIET 5 TECTOBBIX
3a/laHui;
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- 4 6a/1a BBICTAB/ISIETCS CTY/IEHTY, €C/TH MPABU/IbHO BBITIOJTHEHO 4 TeCTOBBIX 3a/JaHMUS.
- 3 6aJ/1a BBICTABJISIETCS CTY/IEHTY, €C/TH TTPABUILHO BBITIOJTHEHO 3 TECTOBBIX 3a/JaHUS

CamocrosTebHast paboTa
(JomamiHee 3aaHmue)
3ajjaHuA AJisi CaMONpPOBEPKH

1. Kakoe Ko/inuecTBO BeljecTBa cocTtas/sieT 92 r sranosia CQ)H50H?

2. Onpefenute Maccy IJIIOKO3bI, cofeprkamiei 0,6 Mo/Ib aTOMHOTO yriepoza.

3. OnpefienniTe MaccoBYIO [10/1F0 KUC/I0poa (B %) B METU/IOBOM CIIMPTE, COCTaB KOTOPOTO
BbIpaykeH popmysoii CH30H.

4. Kakoit 06beM Bojiopofia (H.y.) MOKET TIPUCOEJUHUTb CMeCh ra3oB Maccout 15,4 r, KoTopas
coJiep>KUT 3TIieH (0= 54,5%), mporwieH (o = 27,3%) u 6ytusied (o = 18,2%).

5. TlpyupopHbIF ra3 OJHOrO U3 MECTOPOXKAEHUMN COAepXUT MeTaH (® = 92%), 3TaH (0 = 3%),
nporaH (& = 1,6%), 6ytan (o = 0,4%), a30T (0 = 2%) u Apyrue rasel (0 = 1%). Onpegenure
MacCy OpraHM4ecKux BelecTB, BXOJAMX B cocTaB 20 1 (H.y.) IPUPOJHOro rasa.

6. I1pu cropanuu ajskaHa maccoii 3,6 r obpa3yercs okcuz yriepoza (IV) oobemom 5,6 11 (H.y).
[TnoTHOCTB anKaHa Mo BOOPOAY paBHa 36. ¥ cTaHOBUTe MOJIeKY/ISIpHYIO (hopMyJly ajiKaHa.

7. BeiBecTu MOneKyisipHyto ¢hopMyTy BeljecTBa, ecid oHO cofepuT C (o = 39,97%), H (o =
6,73%),

O (0 =53,3%) 1 300 M1 TapoB 3TOro BelllecTBa (H.y.) UMEIOT MaccCy, paBHyt0 2,41 T.

8. AHaM3 cMecu MeTaHa U alleTH/IeHa ToKa3asl, uTo o0Iee co/iep>kaHue yriepofia B CMecH 10
Macce paBHO 88, 46%. Onpepenvre coctaB cMecHu B % 1o macce.

9. Ilpu cropannu 14,6 T X70pCofepskaliero OpraHuueckoro BeecTBa Obu10 TomyueHo 13,44 n
CO2 u 3,6 r H20O. Becb x/10p, COAep’KaBIIMICS B HaBeCKe, BIBOe MeHbIlleid, ueM MCXOZHasl,

niepeBesieH B AgCl maccoit 14,3 1. TII0THOCTh 110 BOIOPOAY UCC/IeAyeMOro XJI0pOpraHuUecKoro
BelllecTBa paBHa 74. OnpezieiuTe MOJeKY/ISIPHYIO (POPMYJ/Ty 3TOrO BelleCTBa.

10. Kakoii 06beM XJI0POBOZIOPO/la MOXKET IpOpearupoBatb ¢ 15 T cmecu, cocrosied wu3
TPUMeTH/IaMUHA, TIPOIUIaMyHa ¥ MeTU/I3TUIaMUHa?

11. IIpn OKUC/IeHUU OAHOATOMHOrO cnupra m = 11,2 r KUCI0POAOM BO3[yXa B IPUCYTCTBUU
Karasiu3aropa npu 500°C obpa3oBasach KMC/I0Ta, Ha HEMTpanu3alio KOTOpOU roTpeboBanioch
59,4 mn 20% pactBopa KOH (®w =1,18 r/ma). KakoBa Moseky/sipHasi opMmysia UCXOLHOTO
crivpra’?

12. Kakyro mMaccy 6pomMHOI BOZIbI CMaccoBOM fone 6poMa 1,6% MokeT 00ecliBeTUTh MTPOTHIEH
obvemom 1,12 11 (H.y.)?

13. Kakoii ob6wem Bo3ayxa morpebyercs s okuranus 30 a1 arerwneHa CpH2(H.y.),
cozepxairiero 5% Heroprounx npumeceit? Cozep>kaHue KUCI0pPOJa B BO3JyXe CUUTATh PaBHBIM
20% 10 06BeMy.

14. CkosbkOo /1 BOJOpoAa (H.y.) BBIAENWTCA MNpPHA KaTaIUTUUECKOM JerujpupoBaHuu 49 r
MeTU/ILIUK/IOTeKCaHa B TOMyoJ, ecid oObeMHas [0S BbIXoja TMpoAyKra paBHa 75% or
TeopeTUYeCKU BO3MOXKHOI'0?

15. Tlpu cropanuu 13,44 51 (H.y.) CMeCcM MOHOOKCHJA yrjepoja, MeTaHa M aljeThueHa
obpazoBanock 17,99 1 CO2 (H.y.) u 9 r H2O. CKO/MBKO TMTPOB KaXKJJOTO ra3a COMEP)KUTCS B

cMecu?

KpuTepuu OLIeHKH YMEHHUsI PelllaTh PacueTHbIe 3a/jaumn:
5 da/ioB:
WCITO/Ib3YeT 3HaHUSI OCHOBHBIX 3aKOHOB XMMHH [I/Isl PEIIeHUs 3a/iay, BaJieeT Ky/IbTYPOu
MBIIIIEHHS]; CTIOCOOHOCTBIO K 000OIIeHWI0, aHaIu3y, KPUTHUYECKOMY OCMBIC/IEHHIO,
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CcUCTeMaTH3alli1, TTOCTaHOBKE 1ieiel M BbIOOpY MyTed MX JOCTHXKEHHS, B JIOTHUECKOM
PacCy’K/IeHUU U pellleHny HeT OIIMOOK, 3a/1aua pellieHa paljioHaIbHBIM CITI0COO0M.

4 6anna:

B JIOTUYECKOM PacCCY>X/I€HUH U PEeIIeHHUH HeT CYI[eCTBeHHBIX OIIMOOK, HO 3ajjaua perieHa
HepaljMoHaIbHBIM CTI0COO0M WK [OMYIIEHO He OoJiee IByX HECYIIeCTBEHHBIX OLTHOOK.

3 oa/ia:

B JIOTUYECKOM PaCCY>K[€HUHM HET CYI[eCTBEHHBIX OIIHMOOK, HO JIOMyIlleHa CyI[eCTBeHHas
oirbKa B MaTeMaTHUECKUX pacueTax.

2 bas/1a:

UMEIOTCSI CyII[eCTBEHHbBIE OITMOKK B JIOTUYECKOM PaCCY>X/I€HUU U B PEIIIeHUH.

1 0amm:

OTCYTCTBHE OTBeTa Ha 3a/jaHHe.

Tema 2. 3. «Kimaccupukanus 1 HOMeHK/IaTypa OpraHu4ecKHuX BeliecTB»

KonTpommpyembie KomnoHeHThI: 31; 32; Bi; B2, JIPo 4, JIPo 5, JIPo 7, J/IPo 9, JIPo 12
Kourposiupyemble 3HaHHMs: KilacCUUKalUsi U HOMEHK/IATypa OpraHUYeCcKUx
coeIMHEeHUH,
yMeHHUs: -Ha3blBaTb: H3yUeHHbIe BeIeCTBAa MO «TPUBHAJbHOW» WX MeXIAYHapOJHOU
HOMeHK/IaTypawm;

-O11peaesisTh: IPUHAAJIEXKHOCTD BEIeCTB K Pa3HBIM KjIaCCaM OPraHNu4YeCKHX COGAHHEHHﬁ.

Bonpocsl s onpoca

1. JaniTe onpesienieHue:

-aJIKaHOB,

-aJIKEHOB,

-aJIKWHOB,

-apeHoB,

-CITIUPTOB,

-aJIbJleTU/0B,

-KETOHOB,

- KapOOHOBBIX KHCJIOT,

-[POCTBIX U CI0XHBIX 3(PUPOB,

- aMHUHOB,

-aMUHOKHUCJIOT,

-reTepoLMK/INUeCKUX COeJMHEeHUH.

2. Hanvune kakoW (hyHKL[MOHATBLHOW TPYMIbl UM KPaTHOU CBSI3U 11 HUX XapaKTepHO?
KakoBa ux obijast popmysa?

3. IIpuBeguTe romosiornyeckue paabl U3 10 npejcraBuTesnieit Kakaoro kKinacca. Hasosure
COeZIMHEHUs 110 paLjOHa/IbHOM M MeXKyHapOJHOW HOMEHK/IaTypaM.

4. [ns BewjecTBa, hopmysa kotoporo CHz — CH, — CH> — CH2 — CH>OH, coctaBbTe
CTPYKTYPHbIe (hopMyJibl OJHOT'O TOMOJIOTa ¥ 0JHOr0 u3oMepa. Ha3oBure Bce BellecTBa.

5. CocTaBbTe CTPYKTYPHY!O (popmyy 3-MeTu/reHTeHa- 1.

6. [TepeuncivTe BU/ibl U30MEPUH, XapaKTepHbIe /IS

-aJIKaHOB

-aJIKEHOB,

-aJIKWHOB.

- CITUPTOB

- aJb/Ieru/i0B U KETOHOB

- KapOOHOBBIX KHC/IOT
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TumnoBble ypaKHeHHUsI 10 pa3jery

1. HanmuiuTe cTpyKTypHBIe (DOPMYJIbl M /laliTe Ha3BaHUe 0 CUCTeMaTU4yeCKOW HOMEHK/aType:
JUTPeTOYTUIIUMeTHIMEeTaH

2. Hanuuvre CTPyKTypHble (OPMYyJbI CAeAYIOLIMX YT/A€BOJOPOJOB M [JaiTe Ha3BaHUE I10

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

3. Hanmmwre cTpyKTypHble OPMYJIbl U [@iiTe Ha3BaHUe MO0 CUCTEMATUUYeCKOW HOMEeHKJIaType:

JU3TUIN30IIPUITUIMETaH

4. HanuiumTe CTPYKTYpHble (DOpPMYJIbl U JlaliTe Ha3BaHKe T0 CHUCTeMaTUUeCKONM HOMEeHKJIaType:
JVMeTU/ISTUIMeTaH

5. Hamuiuuurte CTpPYKTypHble (QOpPMYJbl ClefyHOLUX YIJIEBOAOPOJOB W JaiiTe Ha3BaHHe

paLMOHa/IbHOM HOMEHK/IaType: 2,4-1uMeTH/1, 3-U30MPONUIreKCaHTaH

6. Hanuiumre cTpyKTypHble OpPMYJIbl U [j@iiTe Ha3BaHUe M0 CUCTEMATUYeCKOW HOMEeHKJIaType:

MeTHU/IZIUU30IIPOITU/IMeTaH

KoHTpo/ibHasi paboTa o teme:
«CTpoeHue 1 KaccuUKarysi OpraHuueCcKUX COeJUHEeHHI.

I BapuaHT.

1. HanummmTe CTpyKTypHbIe (hOpMYJibl 130MepOB refTtaHa (8) U Ha30BUTe UX.
2. Harnuiiivte CTpyKTypHBIe (pOpMYJIbl Bell[eCTB 110 UX Ha3BaHUSIM:

a) 2,4 — IMMeTU/THOHAH;

0)2- MeTH/ - 4 STWITeNTaH;

B) 2- 3TU/ITEeKCaH.

3. HasoBuTe mo cucTeMaTUueckoldl HOMEHK/AaType BelllecTBa, (POpMyJbl KOTOPBIX
TIpYBe/IeHbl HIXKe.

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

4. CTPOGHI/Ie dTOMa yrJ/iepoJia: BTOpOe Bd/IEHTHOE COCTOsAHHE yIrjiepo/a.

5. Haupure Moseky/sipHYr0 (OpMyJy YIVIEBOAOPOZa, MaccoBasi [OJisl yriepoja B
KOTOpoM cocTas/isieT 81,8%, OTHOCUTe/IbHAsA TIJIOTHOCTD BelljeCTBa I10 a30Ty paBHa 1,57.

II BapuaHT.

1. HanuituTe cTpyKTypHbIe (OpMYJibl ©30MEPOB OKarliaHa U Ha30BUTE UX.
2. Hanummure cTpyKTypHbIe ()OPMY/ibl BEIeCTB 10 UX Ha3BaHUSIM:

a) 2,2,3 — TpUMeTHU/TeKCaH;

0)3 — MeTUI — S53TH/IZIEKAH;

B)3 — S3TWJICeITaH.
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3. Ha3oBuTe 1o cucTemMaTryeckoii HOMeHK/IaType BelecTBa, opMyJibl
KOTOPBIX IIPHUBe/IeHbI HIDKe.

a) H3C - C=C —CHs

CH;CH3

CHs
6) H3C-CH-CH »- CH3
CHs3
4, CTPOEHI/Ie dTOMa yrJjiepoJia: riepBoe BaJIEHTHOE COCTOsAHHE yIJ/iepo/a.

5. Haijpure Moseky/aspHyro ¢GopMy/ly yriaeBOAOpoOja, MaccoBas [0/ BOJOpoja B
KOTOpPOM cocTaB/seT 15,79%. OTHocuTesbHas IUVIOTHOCTH I1apOB 3TOrO BelljeCTBa I0 BO3AYXY
cocrasiseT 3,93.

KpuTtepuu o1jeHKH MMCbMEHHOM KOHTPO/JIbHOH PadoThI

Onenka «5»:
*OTBET TOJIHBIN W MTPABWIHHBIN, BO3MO>KHA HECYII[eCTBeHHasl OIIMOKa.
Onenka «4»:
*OTBET HETIO/THBIN U/ JIOMYIIeHO He Oojiee IBYX HECYI[eCTBEHHBIX OIMIMOOK.
Onenka «3»:
*paboTa BhITMOTHEHA He MEHee UeM HarloJI0OBUHY, JOMYIeHa O/IHA CYIleCTBeHHast OIMOKa 1
TIpU 9TOM JIBe-TPU HeCyll|eCTBEeHHbIe.
OneHka «2»:
spaboTa BBITIOJTHEHA MeHee UeM HarloJIOBUHY WM COZEPKUT HECKOJIBKO CYII[eCTBEHHBIX
OIIKOOK.
Onenka «1»:
*paboTa He BBITIOJTHEHA.

CamocrosTe1bHasA padoTa
(JomaiiHee 3ajaHKe)

§5, ynp.1-5
§6, ynip.1-2
§7, ynp.1-7

Knaccuduxkanus peaknyii B opraHnueckoi XuMuu

KoHTpoamnpyemMblie 3HaHUSA: OCHOBHbIE TUITbI PEAKL[MK B OPraHUUeCKOW XUMUU;
YMEeHMUSI: -ONpe/ieNiATh: TUIbI peakliii B OpraHUuecKou XUMUWY;

Bomnpocs! ass onpoca
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Pt
1. JononHute (ppa3y: «XuMuueckasi peakijys, ypaBHeHue Kotopoii CHz — CH3 — CH>=CH> +
H>
SIBJIIETCS] peakLfeu ...».
2. Hanuivre ypaBHeHUe peakLMy OTLeIUIeHHs (3/TMMUHUPOBaHKs). YKaKUTe YC/I0BUS ee
ocyuiectsyieHusi. HazoBuTe ncxofHble BelecTBa v IPOAYKThI PeakLvHy.
3. Harmivre ypaBHeHuMe peakljuy THAPYPOBaHUS STU/IeHa U YKaKUTe YCII0BUS ee
OCY11leCTBJIEHUSI.
4. HanvimTe ypaBHeHUe peaKLMU MOTy4YeHus] MeTU/IporiaHa U3 6yraHa. [atite
XapaKTepUCTUKY 3TOM peakiiy M0 BCeM M3yUeHHbIM KIacCH(UKAIIMOHHBIM MTPHU3HAKAM.
5. OnpefienviTe TUM pa3pbiBa CBS3U B peakLUsIX (TOMOJTUTUYECKUN UK TeTepPOTUTUYECKUN):
Br, —» 2Br
CH3COOH - CH3COO- + H*
CH3-CHBr-CH3 - ?CH3-CH"-CH3 + :Br-
6. OnpefenuTe TN Ka)k/I0M peaklMy B L|eTIOUKe TMpeBpallieHHii, Ha30BHTe BCe Bell|eCTBa:
CH3-CHOH-CH3 - CH>=CH-CH3 - CH3-CHBr-CHs - CHs- CHOH-CH3

Kpurepun onjeHkH onpoca
Onenka «5»:

* OTBeT MOJIHbIN U NPaBU/IbHBIA HA OCHOBAHUU N3YUYeHHBIX TeOPUH;

* MaTepuaJl U3/10KeH B OIpe/ie/IeHHOM JIOTUYeCKOM 110c/Ie/loBaTe/IbHOCTH, JIUTepaTypPHbIM
SI3BIKOM;

* OTBeT CaMOCTOSITe/IbHBIN.

OueHka «4»:

* OTBeT IO/IHbIN U NIPaBU/IbHBIN Ha OCHOBAHMY U3YUYeHHBIX TeOpUH;

* MaTepuaJ W3/10)KEH B OIpe/leJIeHHOW JIOTUYeCKOW I10C/1e[j0BaTe/IbHOCTH, IPU 3TOM
JIOMyIlleHbl /IBe-TPU HeCyllleCTBeHHble OIIMOKM, WCIIpaBieHHble [0 TpeboBaHUIO
yuuTerns.

Onenka «3»:

* OTBeT TIOJIHBINA, HO TIPK 3TOM JIOTyIl[eHa CyIeCTBeHHasi OIMOKa WM OTBET HerloJIHbIH,

HECBSI3HbIN.
OueHka «2»:

* NIpY OTBeTe OOHApY)XKeHO HeIoOHWMaHWe YYallUMCsi OCHOBHOIO COjiepyKaHusi yueOGHOro
Marepvasia WM [OMYyIIeHbl CyIeCTBeHHbIe OIIMOKM, KOTOPble YUal[UiiCs He MOXKeT
VCTIPaBUTh [PU HABOJALIMX BOIIPOCAX YUUTeSIS.

OueHka «1»:
* OTCYTCTBHE OTBeTa.

@oHJ TeCTOBBIX 33/JaHUM /I TeKYLIero KOHTPO/IsA 3HAaHUH 10 TeMe:
Bbibepume 00uH npasuibHbIl 8apuaHm omgema

Kakue Tunsl peakijii He XapaKTepPHBbI /I/I1 OPraHu4eCcKod XUMHH:
3aMeleHus

+CcoeaHEeHUs

OTLIeI/IeHUs

IpUCcoeJUHEeHUs

“30Mepu3aLuu

IO/IMMEepU3aLIuU

Peakuus eruipo0poMHUpOBaHUA OTHOCUTCS K PeaKLHsM:
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3aMeleHus
+OTIIernjieHnus
IIpHUCoeUHeHUs
U30Mepu3alu

B3aumo/ieilicTBHe MeTaHa C XJI0POM OTHOCHUTCA K peakiisaM:
+3amelLeHUs

OTIIeTUIeHUS

TIpUCOeJUHEeHHsI

r30MepHu3aLuu

HamuiiTe AaHHYyO0 peakijvio U orpejie/iuTe B Hel cyOCTpaT U peareHT.

Kakas uacTuna HyK/aeopuaibHas?
H+

+OH-

K+

CHs.

ANKeHBI He MOT'YT BCTYIIaTh B PeaKI{MH:
+3aMelleHus

ropeHus

IO/IMMEepU3aLiuu

MIpUCOeUHEHUS

B3aumo/ielicTBHe MeTaHa C XJI0POM — 3TO peaKI{u:
+Traz0reHMpoBaHUsA

ryujipatanuu

TUAPHUPOBAHMS

JerupupoBaHus

IIpoayKToM peaknuy rHAPMPOBAaHUSA TeHa (3TU/IEHA) SIB/ISIeTCA:
OyTaH

+3TaH

TpoTiaH

3THUH (aljeTU/IeH)

Peakius ierujpaTtamnuy XxapaKkTepHa /sl BelllecTBa, GopMy/ia KOTOPOro:
CsHs

+CoHsOH

CsHs

CH3COH

IIpoayKTOM peakijuu mponeHa ¢ GpoMOBO/JOPO/IOM SIBJISIETCS:
1-6pommiporian

+2-6pomriporiaH

1,2-pubpomriponian

1,2,3-TpubpomriporiaH

dopmyia coeHeHNs, B KOTOPOM aToM Bo/iopoja rupokcorpynnsi -OH Haubosiee
MO/IBIDKEH:

+CH3COOH

CHFCOOH
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CH>BrCOOH
CH>CICOOH

PeaKHI/II/I FHAPHPOBHHHH COOTBETCTByET cxemMa.
... tHO - CoHsOH
+...+H2 - C3Hs

..—» CoH4+H>

.. » CoH4+H0

H2ir04
Jleou yactu ypaBHeHus C3H7OH —— cooTBeTCcTByeT npaBasi 4acCThb:

+C3He+H20
3CO2+2H;0
C2Hs+H20
CO2+2H;0

H2  Cl2
B cxeme npeBpainenuii CoH> — X — Y ¢opmysnibl BemjectB X M1 'Y COOTBETCTBEHHO:
CoHs u C,HsOH

CoHa u CHe

+CyHs 1 CoH5Cl

CoHam C2H4Clz

IIponaH BCTynaeT B PeaKIIMIO C BellleCTBOM, (popMy/ia KOTOPOro:
+Br>
HBr
H>O
HCl

IIpuMep peaknuu 3aMell|eHH :
+C2 Hg + Clp - ...
CoHs+[O]+ HO —...

C2Hs +HCI —...
C2 H4 + HZO = ...
Taouma 9

MetouKa NpoBe/ieHis KOHTPOJIA
[TapameTpbl METOAUKHU 3HaueHHWe rapameTpa
[Ipeses AIUTE/ILHOCTH BCEIO KOHTPOJIS 15 MuHyT
ITocnenoBaTelbHOCTb BEIOOpA BOITPOCOB CnyyaiiHas
[IpepiaraeMoe KOJIMUeCTBO BOIIPOCOB 5

Kputepuu orjeHKu:

-5 0a/UTIOB BBICTAB/SIETCS CTYZEHTY, KOTODPbIM TIPaBUIBHO BBITIOJMHSIET 5 TECTOBBIX
3a/laHui;

- 4 6a/1a BBICTAB/ISIETCS CTY/IEHTY, €C/TH MPABU/ILHO BBITIOJTHEHO 4 TECTOBBIX 3a/JaHMS.

- 3 0a/1a BBICTAB/ISIETCS CTYAEHTY, €C/TH TIPAaBU/ILHO BBLITIOJTHEHO 3 TECTOBBIX 3a/laHUS

Tema 2.4. IlpepenbHble yriieBoAOPOAbI
KonTpo/mpyembie KoMnoHeHThI: Y ; Bz; B3, JIPo 4, JIPo 5, JIPo 7, JIPo 9, JIPo 12
KoHTposiupyemble 3HaHUA: oOmpeje/ieHre, KiaccU(uKalvs, HOMEHK/IaTypa, CBOMCTBA,
C1IoCco0bI TIOJTyUeHHsI ¥ IpUMeHeHHe Mpefie/IbHbIX YTIeBOJ0PO/IOB,;
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yMeHHsA: -O0BSICHATb: PeaKkI[MOHHOW CIIOCOOHOCTU OpraHUuYecKuX COeJWHEHWH OT
CTPOEHUS] WX MOJIEKYJ; BBIMOJHATh XUMWUYECKHW SKCIIePUMEHT [0 paclo3HaBaHUIO
Ba)KHEMILIMX OpPraHWYeCcKUX BeLeCTB, MOTYYEHUIO KOHKDETHBIX BeleCcTB, OTHOCSIUXCS K
M3yUeHHbIM KJlaccaM COeIUHeHUH;

Bonpocel a5 onpoca

1. [aiiTe orpenenenye ankaHoB. KakoBa ux obujas popmyna?

2. TlpuBegute romosornueckuit psig u3 10 mpeacraBuTened kiacca. Hasosure
COeZIMHeHUs 110 MeXKAyHapOJHOW HOMeHK/IaType.

3. BcriomHUTe OCHOBHBIE MTpaBr/ia HOMEHK/IATYPbI /1JIS1 aIKaHOB.

4. Kakoi BU/, U30Mepru xapakTepeH AJis ankaHoB. Hanminute GpopMysibl Bcex U30MepOB
mas coemuHenusi: H3C — CHp; — CHp— CH; — CHx—-CHs HasoBuTe coefjuHeHUsT T10
Me>XyHapO/IHOM HOMeHKJ/IaType.

5. TlepeuncivTe OCHOBHBIE CIOCOOBI TOMyYeHHUs anKaHOB. HaruimTe ypaBHeHHS
XUMHAYEeCKUX peaklui.

6. IlepeunciTe OCHOBHBlIE XMMHYeCKHe CBOWCTBA ankaHOB. Hamumimure ypaBHeHMs
XUMHAYEeCKUX peaklui.

7. PacckaxuTe 0 MpUMeHeHUM ajIKaHOB.

Kpurtepuu onjeHKH 001111e i/Isi yCTHOT'O OTBeTa
Onenka «5»:

* OTBeT MOJIHbIN U NPaBU/IbHBIA HA OCHOBAHUU N3YUYeHHBIX TeOPUH;

* MaTepuaJl U3/10KeH B OIpe/ie/IeHHOM JIOTUYeCKOU 110c/Ie/loBaTe/IbHOCTH, JIUTepaTypPHbIM
SI3BIKOM;

* OTBeT CaMOCTOSITe/IbHBIN.

OueHka «4»:

* OTBeT IO/IHbIM U NIPaBU/IbHBIN Ha OCHOBAHMY U3YUYeHHBIX TeOpUH;

* MaTepuaJ W3/I0)KEH B OIpe/leJIeHHOW JIOTUYeCKOW I10C/1e[j0BaTe/IbHOCTH, IPU 3TOM
JIONyIlleHbl /IBe-TPU HeCyllleCTBeHHble OIIMOKM, WCIIpaBieHHble [0 TpeboBaHUIO
yuuTerns.

Onenka «3»:

* OTBeT TIOJIHBIMA, HO TIPK 3TOM [IOMYyIl[eHa CyIIeCTBeHHasi OIMOKa WM OTBET HerloJIHbIH,

HECBSI3HbIN.
OueHka «2»:

* NIpY OTBeTe OOHApY)XKeHO HeIoOHWMaHWe YYallUMCsi OCHOBHOIO COjiepyKaHusi y4eOGHOro
Marepvasa WM [OMYyIIeHbl CyIeCTBeHHbIe OIIMOKM, KOTOPble YUal[UiiCs He MOXKeT
VCTIPaBUTh [PYU HAaBOJALIMX BOIIPOCAX YUUTeSIs.

OneHka «1»:
* OTCYTCTBHE OTBeTa.

IIpakTHyeckas pabora
KauecTBeHHBIV aHa/nMM3 OpraHUYeCcKuX COeJMHeHUN

Llenb: 0OCBOUTH KaueCTBEHHbIM aHA/IM3 OPraHUUeCKUX COeUHeHUN

[TpounTaiiTe MHCTPYKLIMIO I10 BBITOIHEHHIO OnbITa (CTp. 283 )
BcriomuuTe npaBuia Th ripu paboTe ¢ KUAKOCTSIMU.
BhInonHuTe ONBITHI
CpaenaiiTe BBIBOZ,
Odopmute oTueT B 1aOOPaTOPHOU TeTpaaH
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Copepxanue oTyera:
TIOPSIIKOBBIM HOMEp TMpakTUueckoi paboThkl, ee Ha3BaHUe;
1jes1b paboThI;
3a/jaHue;
KpaTKOe TeopeTHuecKoe BBeJieHHe K JaHHOW pabore;
Ha3BaHUe OMbITOB;
othopmsieHMe pe3y/TbTaTOB OIBITOB B COOTBETCTBHUH C IPebsIB/IsIeMbIMU TPeOOBaHUSMHU.
3amura TpakTUYeCKOW paboThl OCYILeCTB/SIeTCS Ha 3aHATHH, CJeflylollleM Tocie ee
BbIMo/iHeHUs1. [Ipu 3ammre oOyuarouU[uiics [O/DKeH TPeACTaBUTh OTUeT, COCTaB/IEHHBIM TI0
TIpe//I0)KeHHOM BbIIlIe CXeMe, MOSICHUTD BCe TIPUBE/leHHbIe PAaCUeThl U BbIBO/bI.

KpuTtepuu o1jeHKH NpakTHYeCKO# padoThl

5 6anioB:

paboTa BbINO/THEHA TIOJIHOCTBIO U MPABUJIBHO, C/Ie/IaHbI TIPAaBU/TbHBIE HAOTIOEHNS U BBIBO/IBI;
JKCITIEPUMEHT OCYIIIECTB/IEH M0 TUIaHY C YUeTOM TeXHWKH 0e30MacHOCTH W MpaBuUi paboOThI C
BeI[eCTBAMH U 000pyZ0OBaHUEM;

TIPOSIBJ/IEHbI OPTraHU3aLIMOHHO-TPY/OBbIe YMeHUs (TIOZ1ep)KUBAOTCS YMCTOTa pabovyero MecTa u
TIOPSIZIOK Ha CTOJIe, SKOHOMHO UCIIO/b3YIOTCSl PEAKTHBBI).

4 6anna:

paboTa BBITIOJTHEHA TMPAaBWILHO, ClleJIaHbl MPABUIbHBIE HAOHOEHUsT U BBIBOJBI, HO TIPU 3TOM
JKCITIEPUMEHT TIPOBE/IEH He TIOJIHOCTBIO W/ JIOMYIIeHbl HeCyIleCTBeHHbIe OIMOKKU B paboTe C
BeIL[eCTBAMH U 000pyZ0BaHUEM

3 6ana:

paboTa BBITIOJIHEHA TIPABU/ILHO He MeHee uUeM HaroJIOBUHY WA JOMylieHa CyleCTBeHHast
ommbKa B X0/le IKCIIePUMEHTa, B 00bsCHEHHH, B OOPM/IEHUN PabOThI, B COOTIO/IEHUN TTPABUIT
TeXHUKHM Oe30racHOCTH TIpu paboTe C BelleCTBaMU M 000py/I0BaHKEM, KOTOpasi MCIIPAB/ISeTCs
10 TpeDOBAHUIO YUUTEJISI.

2 banna:

JonyineHbl aBe (M Oosiee) CyleCTBEeHHbIE OLIMOKYA B XO/ie SKCIIEPUMEHTa, B OOBSICHEHWHU, B
odpopmiennu paboTh, B COO/IOJIeHWMM TpaBWI TeXHUKUA Oe3omacHoCcTH Tipu pabote cC
BeIL[eCTBaMH U 000pY/[0BaHUEM, KOTOPbIE YUaII[ICs He MOXKET UCTIPAaBUTD JIaXKe TI0 TpeOOBaHUIO
YUHUTEJISI.

1 6amn:

paboTa He BBIMOJIHEHA, Y YUaIlerocst OTCYTCTBYIOT 9KCIIePUMEHTa/IbHbIE YMEHHUSI.

@DoHJ TeCTOBBIX 3a/ilaHUH /11l TEKYI[ero KOHTPOJ/Isl 3HAHUU M0 TeMe:

Bbibepume 00uH npasuibHbIl 8apuaHm omgema
ITepBblii peACTaBUTE b Psifia A/TKAHOB Ha3bIBAETCS:
OyTaH;

TIpOTIaH;

OKTaH;

+MeTaH.

O6mas ¢gopmy/ia a/IKaHOB:
CnH2n;

+CnHon+2;

CnH2n—2;

CnHp.
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ATOMBI yrjIepojia B a/IKaHAX HAXOAATCA B COCTOAHHM:
Sp-TUOpUIN3aIiY;

pp-TUbpUAN3alivy;

+Sp3-rubpun3aLy;

B HETUOPU/IHOM COCTOSTHUH.

Ba/ieHTHBIM yroJ1 B a/IKaHaX paBeH:
+109°28'";

180°;

90°;

270°.

MoJieKy/1a MeTaHa HMeeT CTPOeHHe:
OKTa3/[pUUeCcKOe;

TJIOCKOCTHOE;

+TeTpaspruecKoe;

reKcaroHasbHOe.

Kaxaplii MmoIeAylIqui  NpeJCTaBUTe/Ib [OMOJIOTHYECKOr0 paAja OpraHu4ecKHx
coeJUHEeHHI 0T/IMYAETCSA OT MPEeJBIAYIIero Ha roMoJ/IOTHUYeCKYI0 Pa3HOCTh, PABHYIO:

CH;

CHs3;

CHy;

+CHoa.

YT1o0bI JaTh Ha3BaHHUE PAJMKAJTy, He00X0JUMO 3aMEHUTD -aH B Ha3BAaHUH a/TKaHa Ha:
-UH;

+-um;

-eH;

-IVeH.

Kakwue u3 npuBejieHHbIX Bel|eCTB — U30MepbI?
1) CH3—~(CH>)s—CHz;

2) CH3—CH(CH3)- C(CH3)>—CHs;

3) CH3-C(CH3)—CHz;

4) CH3-CH(CH3)- CH(CHs3)-CHs.

+1u2;

1ud4;

2u4;

3ud.

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

H-TEKCaH;

+2,3-numMeTun0byTaH;

3,4-MeTU/IIeHTaH.

BewecrBo 2,2-guMeTH/INIPONaH M0-APyroMy MOXKHO Ha3BaTh:
OKTaH;

+TeTpamMeTU/IMeTaH;

2-MeTU/IPOMaH;

TIeHTaH.
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CenbMol npeACTaBUTE/Ib PA/Ia A/IKAHOB Ha3bIBAeTCA:
OKTaH;

HOHaH;

JleKaH;

+renTaH.

YT100bI Ha3BaTh Pa3BeTB/IEHHbIH YI/IeBOJ0P0/], CHauasia Hy)KHO:
+BbIOpATh CaMyto [IJTMHHYIO 1IeTI0UKY aTOMOB YTJIePOAa;

yKasaTb Ha3BaHHUs PaJjUKasoB;

yKa3aTh IMPUHA/|IeXKHOCTD K KJ/IaCCy BelleCTB;

yKasaTb pacrioyio)KeHue paJiiKasoB.

BemecrBa CH3-CH3 u CH3—-CH>—CH3 saBsiroTCs:
130MepaMu;

+roMoJiIoramMy;

a/lJIOTPOITHBIMU BH/IOM3MEHEHUSIMU;

paiKasiamH.

dopmyJia IeHTaHa:
C4Hio;

CoHoo;

+CsHio;

CioH2o.

®opmyna CzHs cooTBeTCTBYeT:
+pajyKany 3TUIy;

JleKaHy;

OKTaHy;

OyTaHy.

B3aumo/ielicTBHe MeTaHa C XJIOPOM — 3TO PeaKIjusa:
pa3/oKeHus;

COeIUHEeHHS,

obOMeHa;

+3aMeleHus.

I'a3000pa3Hble ajIKaHbI — 3TO:
CHa4, C4H10, C10H22;

+C3Hsg, C2He, C4Hio;

CeHu4, CsH12, CsHio;

C7Hi6, CeH14, C10H22.

Peaknust 2CH:zI + 2Na = 2Nal + C;Hs HOCHUT nmA:
H.H.3unuHa;

A.M.bytneposa;

+111.A.Bropua;

O..Menpeneesa.

®dopmyJia TeTpax/iopMeTaHa:
+CCly;
CHCls;
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CH>Cly;
CHzCL

W3  npuUBeJeHHBIX  HIKe  peakuyuii  BbifepuTe  NPOTEKAOI[yld He 10
CBOﬁO}.‘[l—[OpaJ:[I/IKaJILHOMy, d 110 HMOHHOMY ME€XdHU3MY:

CH4s - C+2H>;

+CHsOH + HBr — CHsBr + H)O;

CH4 + 202 - COz + 2H20;

CH4 + H,O - CO + 3H»

IIpoAyKT MOHOX/IOpUPOBaHUA MeTaHa:

CHzClz;
CHCls;
CCly;
+CH3sCl.
Taomna 10
MeTtoauKa npoBefeHHs KOHTPOJIA
[TapameTpbl METOAUKHU 3HaueHuWe rapameTpa
[Ipegen AUTEILHOCTH BCETO KOHTPOJIS 15 MuHyT
[TocnenoBaTelbHOCTb BbIOOpa BOIIPOCOB CnyuaiiHas
IIpepnaraeMoe K0JMueCTBO BOIIPOCOB 5

Kputepuu orjeHKu:

-5 0a/UTIOB BBICTAB/SIETCS CTYZEHTY, KOTODPbIM TIPaBUIBHO BBITIOJNHSIET 5 TECTOBBIX
3a/laHui;

- 4 6a/1a BBICTAB/ISIETCS CTY/IEHTY, €C/TH IMPABU/ILHO BBITIOJTHEHO 4 TECTOBBIX 3a/JaHMS.

- 3 0a/1a BBICTAB/ISIETCS CTYAEHTY, €C/TH TIPAaBU/ILHO BBLITIOJTHEHO 3 TeCTOBBIX 3a/laHUS

Tema 2.5. ATKeHbI
KonTpo/mpyemblie KOMIIOHeHTbI: Y ; Bz; B3, JIPo 4, JIPo 5, /IPo 7, JIPo 9, JIPo 12

KoHTponpyemble 3HaHUA: orpejeneHue, KiaccuduKalys, HOMeHK/IaTypa, CBOMCTBa,
CrocoObI TIOSTyUeHUsI ¥ IPUMEHEHHe a/TKeHOB;

yMeHHsI: -O0BSCHATh: PEaKI[MOHHYIO CITOCOOHOCTh OpPraHWYecKHUX COeAUHEeHWH OT
CTPOEHUSI WX MOJIeKyJ; BbBIMOJHATh XUMUUECKUM JKCIepUMEeHT TI0 pacrio3HaBaHUIO
BOKHEMUIIIMX OpraHWYeCcKUX BeIecTB, MOJyUeHUI0 KOHKDETHbIX BeIeCTB, OTHOCSIUXCS K
M3yueHHbIM KJlacCaM COe/IMHeHNUH;

Bonpocel a5 onpoca

1. [aiiTe orpenenenye ankeHoB. KakoBa ux obujas popmyna?

2. TlpuBegute romojornueckuit psig u3 10 mpeacraBuTened kiacca. Hasosure
COeZIMHEHUs 110 MeXKAyHapOJHOW HOMeHK/IaType.

3. BcriomHUTe OCHOBHBIE MTpaBr/ia HOMEHK/IATYPbI /1JIS1 aIKEHOB.

4. Kakue BU/IbI U30MepHY XapakTepHs! /151 aakeHoB. Hamuimre ¢popmyiibl Bcex

U30MepOoB /1 COeJUHeHUs: H>C=C -CH; - Cin — CHs

CH3

HasoBuTe n30Mepsl 10 MeXKAyHapOJHOW HOMEHK/IaType.

5. TlepeuncivTe OCHOBHBIE CIOCOOBI TOMy4YeHHUs anKeHOB. HaruimTe ypaBHeHHS
XUMHAYEeCKUX peaklui.

6. IlepeunciTe OCHOBHBIE XMMHYeCKHe CBOWCTBA ankeHOB. Hamwmimure ypaBHeHMs
XUMHAYEeCKUX peaklui.

7. PacckakxuTe 0 MpUMeHeHUM ajIKeHOB.

Kpurtepuu onjeHKH 001111e i/Isi yCTHOT'O OTBETa
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Onenka «5»:

* OTBeT MOJIHbIN U NPaBU/IbHBIM HA OCHOBAHUU N3YUYeHHBIX TEOPUH;

* MaTepuaJl U3/10)KeH B OIpe/ie/IeHHOM JIOTUYeCKOU 110c/Ie/loBaTe/IbHOCTH, JIUTepaTypPHbIM
SI3BIKOM;

* OTBeT CaMOCTOSITe/IbHBIN.

OueHka «4»:

* OTBeT IO/IHbIM U NIPaBU/IbHBIN Ha OCHOBAHMY U3YUYeHHBIX TeOpUH;

* MaTepuaJ W3/I0KeH B OIpe/leJIeHHOW JIOTMYeCKOM I10C/Ie[0BaTe/IbHOCTH, IIPU 3TOM
JIONyIlleHbl /IBe-TPU HeCyllleCTBEHHble OIIMOKM, WCIIpaBieHHble [0 TpeboBaHUIO
yuuTerns.

Onenka «3»:

* OTBeT TIOJIHBINA, HO TIPK 3TOM JIOMyIl[eHa CyIIeCTBeHHasi OIMOKa WM OTBET HerloJIHbIH,

HECBSI3HbIN.
OueHka «2»:

* NIpY OTBeTe OOHApY)XKeHO HeIoHWMaHWe YYallMCsl OCHOBHOIO COjiepyKaHusi yueOGHOro
Marepvasa WM [OIYyIIeHbl CyIeCTBeHHbIe OIIMOKM, KOTOpble YUal[UiiCs He MOXKeT
VCTIPaBUTh [PU HABOJALIMX BOIIPOCAX YUUTeSIS.

OueHka «1»:
* OTCYTCTBHE OTBeTa.

IIpakTuueckas pabota.
[TonyueHuvie 3TU/IE€HA AerupaTaliieil STUI0BOTO CIUPTa (MHCTPYKLIUS 10 BBITIOJIHEHHMIO Ha CTP.
285).

Llenb: oCBOMTHL /1a00OpaTOpPHBIM CIIOCOO TIO/yUeHUs STHWI€HA W W3YUUTb Ha TIPaKTHKe €ro
CBOIICTBA.

Kpurtepuu onjeHK¥ 001mue /sl BBINO/THEHHS MPAKTHYECKOH PaboThI

5 6ay10B:

paboTa BbINO/THeHa TIOTHOCTBIO ¥ TIPAaBU/IbHO, CZeaHbl ITPaBU/IbHbIe HaO/TI0JeHusI U BLIBO/IBI;
JKCIIEPUMEHT OCYIIIeCTBJ/IEH T0 TUIaHy C yUeTOM TeXHHWKH 0e30macHOCTH W TpaBuUi paboThI C
BellleCTBaMH U 000pyZoBaHUEeM;

TMIPOSIB/IEHbI OPTraHU3allMOHHO-TPYJOBbIe YMeHHsl (IT0/1epP/KUBAIOTCS YMCTOTa paboyero Mecra u
TIOPSZIOK Ha CTOJIe, 3KOHOMHO MCITOIb3YIOTCSI PeaKTHBEI).

4 6anna:

paboTa BbINO/IHEHA MPABU/IBHO, C/le/laHbl TIPaBU/IbHBIE HAOJFO/IeHNsI U BbIBO/JbI, HO TIPU 3TOM
JKCIIePUMEHT TIPOBeJIeH He TIOIHOCTBIO W/ JIOTYIIeHbl HecyljeCTBeHHbIe OmMOKU B paboTe C
BellleCTBaMH U 000pyZoBaHIEM

3 6asia:

paboTa BBITIONHEHA TPaBUILHO He MeHee UeM HarloJIOBUHY W/IM JIOMyIleHa CyleCTBeHHast
ommbKa B X0/l FKCIIeprMeHTa, B 00bsCHEHNH, B 0(OpPM/IeHUH PaboThI, B COOIO/I€HNH TTPABUIT
TeXHUKU Oe30racHOCTH Tpu pabore C BellecTBaMHd M 00OpYZOBaHHEM, KOTOpPasi UCIIPaB/ISeTCs
110 TpeOOBAHUIO YUUTEJIS.

2 fanna:
JomyiieHsl aBe (M 6ojiee) CyllecTBeHHbIe OIMIMOKA B XO/€ IKCIIEpHMEHTa, B OOBSCHEHWH, B
odpopmaennu paboThl, B COO/IIOJIeHMM TpaBWI TeXHUKU Oe3omacHoCcTH Tipu pabote cC
BeI[eCTBaMU U 000pyI0BaHKEM, KOTOPbIE YUall[UiCsl He MOXKET UCTIPaBUTh JiaXKe 110 TpeOOBaHHIO
YUHUTEJISI.
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1 6an:
paboTa He BBINTO/IHEHA, Y YUYAIIIerocsi OTCYTCTBYIOT SKCTIepUMeHTasIbHbIe YMeHUSI.

@oHJ TeCTOBBIX 33/JaHUM /I/IA TEeKYILIero KOHTPO/IsA 3HAaHUH 110 TeMe:
Bbibepume 00uH npasuibHbIl 8apuaHm omgema

OTMeTbTe BO3MOJKHBIE (DOPMYJIbI A/TKEHOB
CH3-CH(CH3)-CH2-CH3
+CH2=CH-CH(CH3)-CH3

C7H16

C6H6

CocTaB a/IKeHOB OTpaXkaeT 001as ¢opmysia
CnH2n+2

+CnH2n

CnH2n-2

CnH2n-6

Ha3oBure anken CH2=CH-C(CH3)3
2,2-muMeTU0yTeH-3
1,1-mumeTrnOyTEH-3
3,3-mumMeTunoyTeH-1

+3,3,3- TpuMeTUIIpories-1

Ykaxure popmyiy 2,3,3-TpUuMeTH/IrekceHa -1
CH2=C(CH3)-C(CH3)2-CH2-CH3
(CH3)2CH-CH2-CH(CH3)2
+CH2=C(CH3)-C(CH3)2-CH2-CH2-CH3
CH3-CH2-CH2-CH(CH3)2-CH=CH2

Ykaxure hopmyy usomepa g CH3-CH=C(CH3)-CH3
+CH3-CH=CH-CH2-CH3
CH3-CH=C(CH3)-CH2-CH2-CH3

CH2=CH-C(CH3)=CH2

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

Ykaxure popmy.ty romoviora s CH3-CH=C(CH3)-CH3
CH2=CH-C(CH3)-CH2-CH2-CH3
+CH3-CH=C(CH3)-CH2-CH3
CH3-C(CH3)=CH-CH2-CH2-CH3
CH3-CH=C(CH3)-(CH2)3-CH3

Ykaxure o0mee uucio uzomepoB ¢ ¢opmynoii C4HS8, yunThiBasi CTPYKTYpPHYIO,
reoMeTpHUYecKyl M MeXKJ/1acCOBYI0 H30MepHI0

4

+5

6

7

J/11 a/IKeHOB He XapaKTepHbI peakLiu1
+pa3/i0KeHus
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nprucoearHeHNA
OKHCJ/IeHud
nojmmMepur3alii

JKenTelii pacTBOp OpoMa U (pr0/1€TOBBIN PacTBOP MepMaHraHaTa Kajius 00eciBeuuBaloTCs
MPH NPONYCKAaHUH Yepe3 Hero

jTaHa

rporaHa

OyTaHa

+3TeHa

IIpu B3auMo/ieiiCTBUH X/I0POBOOPOAA C OyTeHOM-1 moryunrcs
1-xnopbyTaH

+2-x10pbyTaH

1-xnopbyTen-1

2-x10pbOyTeH-1

MoJieky/ibl a/IKEHOB CO/iep)Kar:
[IBe TBOMHBIE CBSI3U

TOJIBKO OJViHapHbIe CBSI3U

JIBe TPOWHbIE CBS3U

+0HY JBOMHYIO CBS3b

CBs13u MeXAy aTOMaMH yrjiepoja B 3TeHe:
+0JjHa O- CBf3b U OJjHA TI- CBSI3b

[iBe G - CBSI3U

JiBe TI - CBSI3U

TPU T - CBSAI3U

Peakiua CH> = CH - CH3 + HCI - CH3 — CH(CI) — CH3 npoTeKaeT COr/IacCHO MpaBWJIy:
Bytneposa

+MapKOBHUKOBa

MeHpeneeBa

3UHUHA

IIpornecc, ypaBHeHHe KOTOPOT0 NMPeACTaB/IeHO HI)Ke, Ha3bIBAeTCs:

S kat., t,
HC—C—0—CH; + 2 R nec—c—c—cH,
2 2
Jlery/iprpoBaHueM,
pu(OpMHHTOM,
KPEKUHIOM,

+TU/PUPOBaHUEM.

IIpu nomimMepu3anuu 2,3-JUMeTH/I0OyTeHA-2 MOTyYUTCSA
(-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
Tabmuna 11
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METOI[PIKa MpoBeAeHHUA KOHTPOJIA

[TapameTpbl METOAUKHU 3HaueHuWe rapameTpa
[Ipegen nUTEIBHOCTH BCETO KOHTPOJIS 15 MuHyT
[TocnenoBaTelbHOCTb BbIOOpa BOIIPOCOB CnyuaiiHas
[IpeparaeMoe KOJIMueCTBO BOIIPOCOB 5

Kpurepuu onjeHku:

-5 0a/0B BBLICTAB/SETCS CTYJEHTY, KOTOPbIM TNPaBWIbHO BBIMNOJIHSET 5 TECTOBBIX
3a/laHul;

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

- 3 0as1/1a BBICTAB/ISIETCS CTY/IeHTY, eC/IM MTPaBU/IbHO BBITIOJIHEHO 3 TeCTOBBIX 3aIaHUs

CamocrosTesibHas padora
(JomariHee 3a/jaHKe)

§12, ynp.1-9
3ajgaHusa A CAaMOKOHTPOJISA

1. CKOJIbKO JTMTPOB 3TH/IEHA HE0OXOJMMO /IJ1s1 06eCIiBeUHBAHUS PACTBOPA, CO/EPIKAIIero
400 rpamm Gpoma.

2.Ykaxure (opmysny ankeHa, A cropaHusi 8,961 koroporo morpeboBanock57,6 T
KHCJI0pOJa.

Tema 2.6. [IneHbI M Kay4yKH
KonTpo/mpyembie KoMIoHeHThI: Y ; Bz; B3, JIPo 4, JIPo 5, JIPo 7, JIPo 9, JIPo 12

KOHTpOJII/IpyEMbIe 3HAHHUA: OIlpee/ieHue, KJIaCCI/I(I)I/IKaLlI/IH, HOMEHK/IaTypa, CBOﬁCTBa,
C1I0Co0BI MMOoJIy4eHus Y TIpUMEHeHNe a/IKaJHE€HOB;

ymMmeHusd: -00BSICHATD: P€aKIIMOHHYIO CrIocoOHOCTh OpraHN4YeCcKux COE,Z[I/IHEHI/Iﬁ oT
CTPO€HUA UX MOJIEKYJT;

PaCrio3HdBdHUA U I/I,ZLEHTI/I(I)I/IKEILH/II/I Ba)KHEHIITHX BelleCTB U MATepHUaJ/IOB.

Bonpocel a1s onpoca

1. MaiiTe ornpefenenue ankagueHoB. Kakosa ux obias ¢popmysia?

2. Knaccudpmkanus ankaaveHoB. OcoOeHHOCTH CTPOEHHWS] W CBOMCTB TpexX BHJOB
a/IKa/IieHoB.

2. TlpuBenute romosiornueckuit psiz u3 10 mpeacTaBuTener Kjacca ankaJueHOB C
COTIPSDKEHHBIMM ~ /IBOMHBIMM  CB3siMM. HasoBuTe coefuHeHHMs 110  MeXKAyHapOJHOU
HOMeHKJIaType.

3. BcriomHUTe OCHOBHBIE IpaBU/la HOMEHKJ/IATYPbI /IS alKaJueHOoB.

4. Kakue BU/Ibl U30MepUH XapaKTepHbI /715 ankaareHoB. Hanuiute hopMyJibl Bcex

V30MepOB Il COeJUHeHus /1JI HeHTaueHa-1,3.

HazoBuTe u3omepsl 110 MeXX)yHapOJHOU HOMEHK/IaType.

5. IepeunciuTe OCHOBHbIE CTIOCOOBI MOMy4YeHUs ankazueHoB. HamuivTe ypaBHeHUS
XUMUYECKUX peakiuil. Pacckaxkute o Mmetoze JlebeneBa
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6. ITepeunc/uTe OCHOBHBIE XMMHUECKWE CBOWCTBA a/lKaZueHOB. Hamuimrte ypaBHEHWUS
XUMHWYECKUX peakLu.

7. Paccka>kuTe 0 HaTypaJlbHOM U CMHTETUYECKOM KayuyKe, pe3uHe. Kakumu cBoWicTBaMU
oHU 00/1aJ]af0T ¥ IPUMEHEHUH AJTKEHOB.

Kpurtepuu onjeHKH 0011i1e i/Isi yCTHOT'O OTBeTa
Onenka «5»:

* OTBeT MOJIHbIN U NPaBU/IbHBIA HA OCHOBAHUU U3YUYeHHBIX TEOPUH;

* MaTepuasl U3/10KeH B OIpe/ie/IeHHOM JIOTUYeCKOU 110c/Ie/loBaTe/IbHOCTH, JIUTepaTypPHbIM
SI3BIKOM;

* OTBeT CaMOCTOSITe/IbHBIN.

OueHka «4»:

* OTBeT IO/IHbIN U NIPaBU/IbHBIN Ha OCHOBAHMY U3YUYeHHBIX TeOpUH;

* MaTepuaJ W3/I0KEH B OIpe/le/IeHHOW JIOTMYeCKOM I10C/Ie[0BaTe/IbHOCTH, IIPU 3TOM
JIONyIlleHbl /IBe-TPU HeCyllleCTBeHHble OIIMOKM, WCIIpaBieHHble [0 TpeboBaHUIO
yuuTerns.

Onenka «3»:

* OTBeT TIOJIHBIMA, HO TIPK 3TOM JIOMyIl[eHa CyIeCTBeHHasi OIMOKa WM OTBET HerloJIHbIH,

HECBSI3HbIN.
OueHka «2»:

* NIpY OTBeTe OOHApY)XKeHO HeIOHWMaHWe YYallUMCsl OCHOBHOIO COjiepyKaHusi yueOGHOro
Marepvasia WM [OIYyIeHbl CyIeCTBeHHbIe OIIMOKM, KOTOpble YUal[UiiCs He MOXKeT
VICTIPaBUTh [PU HABOJALIMX BOIIPOCAX YUMUTeSIS.

OneHka «1»:
* OTCYTCTBHE OTBeTa.

TumnoBble ynpaxHeHUs1

1. CocraBbTe ypaBHEHUs peakLW{ TPUCOeJUHEHUS K U30TPeHy 3KBUBaJIeHTHOTO
KOJTMYeCTBa:

a) 6poma;

6) 6poMoBozIOPOZIa;

B) BOZIOpPO/ia.

2. HamumvTe ypaBHeHWe peaki[MM TIOJMMepH3allud XJoporpeHa B pe3ynbrate 1,4-
TIPUCOETUHEHMUS.

3. CocraBbTe ypaBHeHHe peakuuy 1,4-mosmMmepusany, B KoTopou ywactByeT 1000
Monekyn OyTtagueHa-1,3 M CTO/MBKO ke MoJieKyn wusonpeHa. Ilpuuem B obpasytoreiics
TIOJIMMEPHOU 1|eTN PeryJ/IsIpHO YepeyroTCsl MOHOMEPHBIE 3BeHbs IMBUHWIA M U30TIpeHa.

4. Kakoe cogepxxanue (B %) xjiopa B MPOAYKTax MPUCOeAUHEHUs XJIOPOBOAOPOAA K
V30IpeHy:

a) MpY MOJIBHOM COOTHOLLIEHUU peareHToB 1:1;

6) ipu AByKpaTHOM M30bITKe HCI?

5. IlpuBesuTe /1Ba MprMepa peaki[iii OpraHMueckux coeIMHeHMUM, B KOTOPBIX:
a) aeoiiHasi C=C-cBsi3b ipeobpasyeTcs B oquHapHy0 C—C-CBsI3b;
0) AveH rpeBpalllaeTcs B ankeH.

6. CKOJIBKO TpaMMOB KayuyKa IOJIyuuTCsl M3 1 KI M30IpeHa, eC/M BbIXOJ B peakLuu
95%7?
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7. HanumuTe CTpyKTypHbIEe (POPMyJbI BCEX M30MEpOB YTraeBOZOpOAoB cocTaBa C5HS.
HasoBure BelljecTBa COr/1acCHO MeXX/[yHapOZHON HOMeHK/IaType.

8. OcyliecTBUTe TeHeTUUECKYHO LIeTIOUKY MpeBpallleHui:

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

9.CKO/IbKO TOHH 2-MeTui0yTaguHa-1,3 MokHO momyuntb u3 180 ToHH 2-MeTmniOyTaHa,
eCJIU BbIXOZ, IIPOJyKTa cocTasiisieT 89% I10 CpaBHEHUIO C TeOPeTUUeCKUM?

KpnTepml OIl€EHKH oﬁmne AJIA pellieHuA Ka4eCTBEHHbIX U PACUYETHBIX 3d4d4

5 0a/10B:
BaZieHHe  Ky/JbTYPOM  MBILUIEHHS; CIIOCOOHOCTRIO K  0000IIeHuI0,  aHamm3y,
KPUTUUYECKOMY OCMBIC/IEHUIO, CHCTEMAaTH3al[|uM, TIOCTAaHOBKeE 1ieJieli U BBIOOpY MyTel uX
JOCTDKEeHHs, B JIOTMUECKOM DacCy>K[eHHH W pellleHud HeT OINMOOK, 3ajaua pelieHa
palMOHaIBLHBIM CITOCOO0M.

4 6anna:
B JIOTHUECKOM PACCY>KJ€HUH U PeIlIeHUH HeT CYII|eCTBeHHbBIX OIIMOOK, HO 3a/jaua peleHa
HeparjMoHaIbHBIM CITOCOO0M HJTH [IOTTYII[eHO He 6osiee [BYX HeCyIeCTBEHHbBIX OITHOOK.

3 das/1a:
B JIOTUUECKOM PaCCy’K/IeHHUH HET CYIIeCTBEHHBIX OIMOOK, HO [IOMyII[eHa CyI[eCTBeHHast

2 bas/1a:

HMEIOTCS CyII[eCTBeHHbIE OIIMOKHU B JIOTHUECKOM PaCcCy’KAE€HUH U B PEIIeHHH .

1 0amm:

OTCYTCTBHE OTBETa Ha 3a/jaHue.

CamocrosTenibHas padora
(JomaiHee 3a/jaHMe)

§14, ynp.1-6

Tema 2.7. ANKMHBI
KonTpo/mpyemblie KOMIIOHeHTbI: Y ; Bz; B3, JIPo 4, JIPo 5, /IPo 7, JIPo 9, JIPo 12

KonTpompyemble 3HaHMsI: OripefiesieHue, KjaccupUKal[Mi0, HOMEHK/IaTypy, CBOWCTBa,
CrocoObI TIOTyUeHUst U TIPUMEHeHNe aJTIKUHOB;

yMeHHsl: -00BSICHSTh: peakIMOHHOW CIOCOOHOCTH OpraHMYeCKUX COeJIUHEHHN OT
CTPOEHUSI WX MOJIeKyJ; BbBIMOJHATh XUMUUECKUM JKCIepUMEeHT TI0 pacrio3HaBaHUIO
BOKHEMUIIIMX OpPraHWYeCcKUX BeIecTB, MOJyUeHUI0 KOHKDETHbIX BeIeCTB, OTHOCSIIUXCS K
M3yueHHbIM KJlacCaM COe/IMHeHUH;

Bonpocel a5 onpoca
1. daiite oripefesieHre ankuHOB. KakoBa ux obiast popmysia?
2. TlpuBegute romosornueckuit psig u3 10 mpeacraBuTened knacca. Hasosure
CcoeJMHEHUS 10 MeXX/lyHapO/IHOM HOMEeHKJ/IaType.
3. BcnomHUTE OCHOBHBIE MIPaBU/Ia HOMEHK/IATYPhI JJ151 aIKUHOB.
4. Kakuve BU/ibl 130MepUH XapaKTepHbI /i1 ankuHoB. Hanuimre hopmybl Bcex
W30MepOB JJ1s1 COeJUHeHUS: CH=C—-CH»- CH - CH> —|CH3
CHs
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HasoBuTe n30Mepsl 10 MeXKAyHapOJHOW HOMEHK/IaType.

5. TlepeunciuTe OCHOBHBIE CIIOCOOBI TIOMyueHHs AAKWMHOB. HamuimTe ypaBHeHUS
XUMHAYEeCKUX peaklui.

6. IlepeuncivTe OCHOBHBIE XMMHMUYeCKHe CBOMCTBA aJKWHOB. Hanmiure ypaBHeHUs
XUMHAYECKUX peaklui.

7. PacckakuTte 0 IIpUMeHeHUU aIKUHOB.

Kpurtepuu onjeHKH 0011i1e i/Isi yCTHOT'O OTBeTa
Onenka «5»:

* OTBeT MOJIHbIN U NPaBU/IbHBIA HA OCHOBAHUU N3YUYeHHBIX TeOPUH;

* MaTepuaJl U3/10KeH B OIpe/ie/IeHHOM JIOTUYeCKOU 110c/Ie/loBaTe/IbHOCTH, JIUTepaTypPHbIM
SI3BIKOM;

* OTBeT CaMOCTOSITe/IbHBIN.

OueHka «4»:

* OTBeT IO/IHbIN U NIPaBU/IbHBIN Ha OCHOBAHMU U3YUYeHHBIX TeOpUH;

* MaTepuaJ W3/I0)KEH B OIpe/leJIeHHOW JIOTUYeCKOW I10C/1e[j0BaTe/IbHOCTH, IPU 3TOM
JIONyIlleHbl /IBe-TPU HeCyllleCTBeHHble OIIMOKM, WCIIpaBieHHble [0 TpeboBaHUIO
yuuTerns.

Onenka «3»:

* OTBeT TIOJIHBIMA, HO TIPK 3TOM [IOMYyIl[eHa CyIIeCTBeHHasi OIMOKa WM OTBET HerloJIHbIH,

HECBSI3HbIN.
OueHka «2»:

* NIpY OTBeTe OOHApY)XKeHO HeIoOHWMaHWe YYallUMCsi OCHOBHOIO COjiepyKaHusi yueOGHOro
Marepvasa WM [OMYyIIeHbl CyIeCTBeHHbIe OIIMOKM, KOTOPble YUal[UiiCs He MOXKeT
VCTIPaBUTh [PYU HAaBOJALIMX BOIIPOCAX YUUTeSIs.

OneHka «1»:
* OTCYTCTBHE OTBeTa.

@oHJ TeCTOBBIX 3a/JaHUM /1A TeKYLIero KOHTPOJIsA 3HaHUH 0 Teme:
Bbibepume o0uH npasuibHbIl 8apuaHm omeema

OTMeTbTe BO3MOXHYI0 (hopMyJTy a/IKHHOB
CH3-CH(CH3)-CH2-CH3
CH2=CH-CH(CH3)-CH3

+C7H12

C6H6

CocTaB a/IKHHOB OTpakaeT o01as popmyJia
CnH2n+2

CnH2n

+CnH2n-2

CnH2n-6

Ha3soBute ankun CH3-C=C(CH3)3
3,3-AMMeTHI0y TeH-2
4,4-nuMeTUNOYTHUH-2
3,3-AMMeTUN0y THH-2

+3,3,3- TPUMEeTUINPOIUH-2

YKaxure popmyiy 3,3-AuMeTH/ITeKCHHA -1
CH=C-C(CH3)2-CH2-CH3
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(CH3)2CH-C=C-CH(CH3)?2
CH=C-C(CH3)2-CH2-CH2-CH2-CH3
+CH3-CH2-CH2-CH(CH3),-C=CH

Ykaxure popmy.ibl usomepon s CH3-CH=C(CH3)-CH3
CH3-C(CH3)=CH-CH3

CH3-CH=CH-CH2-CH3

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

CH2=CH-C(CH3)=CH2

CH2=CH-C(CH3)-CH3

Kakoii Henpe/je/TbHBIN YI/IeBOAOPOJA MOXKHO HOJIYYUTh U3 1,2-1udpoM0OyTaHa
CHBr-CHBr-CH>-CH3 B peakiii €0 ClIMPTOBbIM PacTBOPOM I'H/JPOKCHAA Ka/Ius?
+CH,=CH-CH,—CHz3;

CH =C-CHzs;

CH>= CH-CH=CHz;

CH=C-CH,—CHs;

Ko/1MueCcTBO CTPYKTYPHBIX H30MepOB C TPOIHON XMMHYeCKOi CBSI3BIO J/IS BeljeCTBa
CsHs

+4

3

2

1

C aMMHaYHBIM PacTBOPOM OKCH/Ia cepedpa B3aUMO/eHCTBYyeT
+0yTHH-1

OyTHH-2

oyTen-1

OyTeH-2

IIpu B3aumopericTBuu 0yTrHa-1 ¢ Bojoit o6pa3yercs
byTaHos-1

OyTaHOJIBI

+0yTaHOH-2

OyTaHos1-2

AneTr/ieH B3auMO/IeMCTBYET C MepPeurC/IeHHbIMH BeleCTBaMH
aMMMauHbBIN pacTBOpP OKCH/la cepebpa

pacTBOp repMaHraHara Kaus

OpoMHas Bojia

+TUIPOKCH/ HATPHS

KonmuecTBo 0-cBsi3eil B MoJieKyJ1e 3-MeTH/I0yTHH-1
10

11

+12

13

Hanuiure ypaBHeHHsI peakijuil o cxeme
C3H6 - C3H6CI2 - x -~ C3H60 - C3H80
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BEH.IECTBO X Had3bIBaeTCA

rponaH
TIpOIIeH
npona”zauon 1, 2
+TIpONUH

Tabmuna 12

MeTtoauKa npoBefeHHs KOHTPOJIA

[TapameTpbl METOAUKHU 3HaueHHe rapameTpa
[Ipegen AUTEILHOCTH BCETO KOHTPOJIS 15 MuHyT
[TocnenoBaTelbHOCTb BbIOOpa BOIIPOCOB CnyuaiiHas
IIpepnaraeMoe K0JMueCTBO BOIIPOCOB 5

Kpurepuu onjeHku:

-5 0a/I0B BBLICTAB/SETCS CTYJEHTY, KOTOPbIM TIPaBW/IbHO BBIMOJIHSET 5 TECTOBBIX
3a/laHul;

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

- 3 0as1/1a BBICTAB/ISIETCS CTY/IeHTY, eC/IM MTPaBU/IbHO BBITIOJIHEHO 3 TeCTOBBIX 3alaHUs

CamocrosTebHast paboTa
(JomaiiHee 3ajaH1e)

§13, ynp.1-8
3aiaHusA /ISl CAMOKOHTPOJIS

1. PaccuuTaiite 00beM BO3/yxa, HEOOXOUMBIH /1S CKUraHus 6 J1 arleTuneHa (00beMHast ot
KH1ciopo/ia B Bo3ayxe 20%)
2. Tlpu moHOM rUIpoIM3e cMecu KapOuia KabIvs U KapOuia amoMUHUST 00pa3yeTcst cMech
ra3oB C OTHOCUTeBHOM MJIOTHOCTBIO TI0 BoZiopoy paBHo# 10. Onpesnenute o6beMHbIe 10U
ra3oB B obOpa3ytoireiics cmecu (B %).
Tema 2.8. ApeHsbl
KonTpo/mmpyemslie komMnoHeHTsl: Yi; B2; B3, OK 1, OK2, OK 4, OK 7, JIPo 4, JIPo 5,
JIPo 7, JIPo 9, JIPo 12
KoHuTposiupyemble 3HaHHUA: oOmpeJe/ieHre, KjlaccU(UKalvs, HOMEHK/IaTypa, CBOMCTBa,
CrocoOblI TIOSTyYeHUst ¥ TIpUMeHeHre apeHoB;
yMeHHA: -00bSICHATh: PEAKIMOHHYH) CITOCOOHOCTh OPraHWYeCKUX COeJUHEHUN B
3aBUCUMOCTH OT CTPOEHMS] MX MOJIEKYJ; BBINOMHATb XWMHWYECKUN SKCIIEPUMEHT TI0
PACIi03HaBaHUIO BayKHEUIIINX OPraHUUeCKHX BellleCTB.

Bonpocel a1s onpoca

1. HaiiTe onpesenenuie apeHoB. KakoBa ux obias dopmymna?

2. ITpuBeauTe rOMOJIOTUUECKUM psif, Knacca. Ha3oBUTe coeiHeHUsI MO MEXAYHAapOJHOU
HOMEHKJ/IaType.

3. PacckaxxuTe 0 pa3BUTHMM TIpeACTaB/ieHWHd O cTpoeHud OeH3ona. CoBpeMeHHbIe
npe/icTaB/ieHHsi 00 3/IeKTPOHHOM U TIPOCTPAHCTBEHHOM cTpoeHuu OeH3osa. Ob6pasoBaHUe
apoMaTH4eCKOM TT-CUCTEeMBbI

3. HomeHksatypa AJisi Auv3aMelleHHbIX TPOU3BOJHBIX OeH305a: opmo-, Mema-, napa-
pacroso)KeHue 3aMeCcTUTesen.
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5. TlepeuncivTe OCHOBHBIe CIOCOOBI MOJMy4YeHUsl ankeHOB. HamuiimTe ypaBHeHMS
XUMHYeCKUX peakui. [IpupoHble MCTOUHMKY apOMaTH4YeCKUX yI1eBOLOPOZ0B. ApoMaTu3alys
aJIKaHOB M LIMK/I0a/IKaHOB. AJIKU/IMpOBaHue GeH3071a

6. XumHueckue CBOMCTBa apeHOB. IIpyMepbl peakijuii 3/eKTPOGUIBLHOIO 3aMellleHus:
rajoreHMpoBaHue, aJKWIuMpoBaHWe (karanusatopbl  DPpupgens—Kpadrca), HUTpoBaHMe,
cyJ/ibrpoBaHUe.

7. Peakijuy rvipypoBaHusi ¥ IPUCOeUHEHUs XJlopa K 6eH30i1y.

8. OcobeHHOCTH XMMHUECKHX CBOWCTB FOMOJIOTOB OeH3o0s1a. B3anMHOe BMsiHHE aTOMOB

Ha MpuMepe roOMOoJIOroB apeHoB. OpreHTaLs B peakL{UsiX 3/1eKTPO(UILHOIO 3aMell|eHNsl.

Opuentants! [ v II poza.

9. PacckakuTe 0 IpUMeHeHUY a/IKeHOB.

Kputepuu o1jeHKH 001ue J/isi yCTHOTO OTBeTa
OueHka «5»:

* OTBeT IO/IHBINA 1 TPaBU/IbHbINM Ha OCHOBAaHUU U3yUeHHbIX TeOPUii;

* MaTepuyas U3JIOXKeH B OIpe/ie/IeHHOW JIOTUUeCKOH TOC/Ie0BaTe/TIbHOCTH, JIMTePaTyPHbIM
SI3BIKOM,;

* OTBET CaMOCTOSITe/TbHBIN.

Onenka «4»:

* OTBeT MOJIHbIN U NPaBU/IbHBIA HA OCHOBAHUU U3YUYeHHBIX TEOPUH;

* MaTepua/l M3J/I0)KeH B OIMpejleJIeHHOM JIOTHYeCcKOMW T10C/e/loBaTe/IbHOCTH, TIPU 3TOM
JIOTYIIleHbl /IBe-TPHM HECYII[eCTBeHHble OIIMOKHW, WCIpaBJeHHbIEe TI0 TpPeOOBaHUIO
YUUTEJISL.

OueHka «3»:

* OTBeT IO/THBIN, HO TPX 3TOM JIOIMYyIllleHa CyIl[eCTBeHHasi OIMOKa WX OTBET Hero/HbIH,

HEeCBSI3HBIM.
Onenka «2»:

* MIpU OTBeTe OOHApY)KeHO HENOHMMaHHe YYallliMCSi OCHOBHOTO COZIep>KaHUsl yueOHOro
MaTepuana WIA JIOMyIeHbl CyIl[eCTBeHHbIe OIIMOKH, KOTOPble YyUallluics He MOKEeT
WCIPaBUTh MPY HABOZJSAIIMX BOMPOCAX YUUTEIS.

Onenka «1»:
* OTCYTCTBHE OTBETa.

IIpakTHyeckas padorta.
CpoticTBa 6eH30/1a (MHCTPYKLIUS T10 BBITIOJIHEHHIO Ha CTp. 286).

Llenb: ucceioBaTh Ha MpaKTHKe CBOMCTBA OeH30a.
KpuTtepuu oneHKH 001ue A/ BbINIO/THEeHUS] MPAKTHYECKOH PadoThI

5 0a/1/10B:

paboTa BBITIOJTHEHA TIOJTHOCTBEO U TIPaBU/IBHO, C/le/laHbl TIPAaBU/IbHbIE HAOJTFOZIEHHUST ¥ BBIBO/IBI;
9KCMEPUMEHT OCYIL[eCTB/IEH 0 TUIaHy C YYeTOM TeXHHUKU 0e30MacHOCTH U TpaBui paboThI C
BelllecTBaMH U 000py/10BaHUEM;

TIPOSIB/IEHBI OPraHU3al[MOHHO-TPY/I0BbIe YMeHUs (TI0/IepP>KUBAIOTCSI YMCTOTa pabouero mMecra u
TOPSIZIOK Ha CTOJIe, 5KOHOMHO UCITO/Ib3YIOTCS PEAKTHBBI).

4 doanna:

paboTa BBITIOJTHEHA MPaBU/ILHO, C/le/IaHbI TIPABUIbHBIE HAOJIIO/IeHNsS] U BBIBO/bI, HO TPH 3TOM
9KCTMIEPUMEHT TIPOBEeZIEH He TIOJHOCTBIO WM JIOMYIeHbl HeCyIlleCTBeHHbIe OIIMOKY B paboTte C
BellleCcTBaMH U 000py/[0BaHHEM

3 da/ia:
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paboTa BBITIONHEHA TPaBUILHO He MeHee UeM HarloJIOBUHY W/IM JIOMyIleHa CyllecTBeHHas
ommbKa B X0/l SKCTIIeprMeHTa, B 00bsCHEHNH, B 0OpPM/IeHUH PaboThI, B COOIO/I€HNY TTPABUIT
TeXHUKU Oe30racHOCTY Tpu pabore C BellecTBaMHd U 00OpYZOBaHHEM, KOTOpPasi UCIIPaB/ISeTCs
110 TpeOOBAHUIO YUUTEJIS.

2 6anna:

JloTyIIeHbl /1Be (M Oosiee) CylecTBeHHbIE ONTMOKM B XOZie KCIIEPUMEHTa, B OOBSICHEHUH, B
obopmienny paboTel, B COOJIIOIEHWH TIPaBU/I TeXHHUKH Oe3omacHocTH Tmpu pabore c
BeIlleCTBaMH U 000Py/I0BaHKEM, KOTOPBIE YUAIUICS He MOKeT MCITPaBUTh Jia)ke Mo TpeOOBaHHUIO
yUMTeJISI.

1 6as1: paboTa He BBITIONHEHA, Y YYalllerocsi OTCyTCTBYIOT SKCIIepUMeHTa/IbHbIe YMeHUSsI.

@oHJ TeCTOBBIX 33/JaHUM /I TeKYILIero KOHTPO/IsA 3HAHUH 110 TeMe:
Bbibepume 00uH npasuibHbIl 8apuaHm omgema

IIpeacTaBUTE/IEM FOMOJ/IOTHYECKOT0 Psiia 0eH30/1a AB/ISAETCH:
+Tosyon

tdenon

CTUPOJT

MeTaHOJI

ToJtyo/1 AB/IAETCA NPe/CTAaBUTE/IEM FOMOJ/IOTHUECKOr0 Psifia:
(beHona

MeTaHo/Ia

+06eH30/1a

CTUpOJIA

Kakoe 13 BelljeCTB He BCTYMaeT B PeaKijiio C PaCTBOPOM MepMaHraHaTa Kaiusa?
TOJTYOJT

+6eH30/1

0 - KCUJION

IT - KCHJIOJT

I'omosioramMu sAIB/IAIOTCA:
9TaH U 3TUIOEH30/1
I[UK/I00€H30/1 U TOTYOJT
+0eH30J1 ¥ TOMyO
MeTH/I0eH30/1 U MeTaHOJI

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

CTUPOI

OeH3UIITU

(heHMIATUNIEH

B KaKoii U3 nepeuncIeHHBIX peaKiuii 06pa3yeTcs 6pomMOeH30.1?
CeHg + Bro — _,

CeHip + Bro —

+C6H6 + Br2 —KaTa/im3aTop

CsHg + Bro — _,
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Kakoe BelecTBO fIB/ISIeTCA KOHEYHBIM MPOJJYKTOM LEMOYKH MpeBpalleHri
1,6 — quxmoprekcad —Na -, A —Pt300C _, B B2 _, (C?

+O6pombeH30/1

OGpomTosyos

2,4,6 — TpubpomMbeH30

2,4,6 — TpUOPOMTOTYOJT

O/1eKTpoHHBIE 00/1aKa B 0eH30/IbHOM KOJIbIIe
SP - rubpuar30BaHbl

SP3 - ruOpuIM30BaHbI

+SP> - riOpUAX30BaHbI

He ru0pyar30BaHbI

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

4
3
+2
1
Tabmuna 13
MeTtoauKa npoBefeHHs KOHTPOJIA
[TapameTpbl METOUKHU 3HaueHue rapaMeTpa
[Ipegen AUTEILHOCTH BCErO KOHTPOJIS 15 MuHyT
[TocnenoBaTelbHOCTb BbIOOpa BOIIPOCOB CnyuaiiHas
IIpepnaraeMoe K0JMueCTBO BOIIPOCOB 5

Kpurepuu onjeHku:

-5 0a/0B BBLICTAB/SETCS CTYJEHTY, KOTOPbIM TNPaBW/IbHO BBIMOJIHSET 5 TECTOBBIX
3a/laHul;

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

- 3 0as1/1a BBICTAB/ISIETCS CTY/IeHTY, eC/IM MTPaBU/IbHO BBITIOJIHEHO 3 TeCTOBBIX 3aIaHUs

CamocrosTebHast paboTa
(JomaiiHee 3aaHue)

§16, ynp.1-9
3ajgaHusa A1 CAaMOKOHTPOJISA

1. YeMy paBHO UMCJ/I0 HETUOPUIHBIX P — 3/IEKTPOHOB, 00pa3yrOIIUX eUHYI0 Tt — 3JIeKTPOHHYHO
CHCTeMY apOMaTHUecKoro sifipa B beH3oe?

2. UeMy paBHO YKCJ/IO O — CBsI3el B MoJieKyJie 6eH30s1a?

3. YKaKuTe UYMC/IO 3/IeKTPOHHBIX Tap, 00pa3ylolmux efuHOe T — 31eKTPOHHOe 00/1ako B
MoJieKyJsle apOMaTHU4eCcKoro yrjieBoopoZia HagraauHa.

4. CKOJIBKO BCETO Tt — CBsI3eH B MOJIeKYyJie OeH30/1a?

5. Pe3ynbTar B3auMOo/|elCTBUS JIETKOKUITALLEN, HEPACTBOPUMOM B BOZle OPraHNUYeCKOM XKUIKOCTH
C HEKOTOPBIM TIPOCTBIM BEIIeCTBOM 3aBUCUT OT YC/JIOBUM MpOBefeHUs: 1) eC/id MCIOIb30BaTh
KaTajii3aTop, TO OAHUM U3 TIPO/IYKTOB peaKL[UH sIB/sieTcs ra3, obpa3yroluii 6ebiii 0cajjok Tpu
MPOMYCKaHWU uepe3 pacTBOp HUTpaTa cepebpa; 2) Eciu B3anmMogeiicTBUe WAET HA CBETY, TO
TIPOMCXOJUT peaklysi mprucoerHeHrs. Kakas 3To KUAKOCTb M Kakoe MPOCTOe BeIeCTBO C Hel
pearupoBaso?
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6. Kapbuj kanbiys 06pabaThiBatoT BOJIOM, BBIJIE/ISIOLIUICS Ta3 TPOMYCKatoT Hajl packajieHHbIM
AKTMBUPOBAHHBIM yr/iéM. [To/lyueHHY0 KUAKOCTh HarpeBatoT 0 60°C B MPUCYTCTBHU CMeCH
KOHILIeHTPUPOBAaHHOW CePHOM U a30THOM KUC/IOT /10 00pa30BaHMs Bel[eCTBa C 3ariaxoM IropbKoro
MUHJand. YKaXUTe YUCJI0 aTOMOB B (OPMY/JbHOM euHMIIE KOHEUYHOIO0 OpraHUuecKoro
NIPOJYKTa.

7. MaccoBasa pmosig yriaepoza B yrieBogopoze paBHa 92%. OTHocuTe/bHasi IJIOTHOCTD T1apOB
3TOrO BelecTBa Mo BoJopoAy paBHa 39. Onpejennte MoeKyasipHYIO (POpMYJly 3TOTO BellleCTBa.
B oTBeTe 3anuiuvTe Ha3BaHuUe BellleCTBa.

8. Apomarnueckuii yraeBogopos coctaBa CgHio mpu okucnennn KMnOs He BbifensieT
YIIeKAC/IOTO Tas3a, a Ipu OpOMHMpOBaHMM B TIPUCYTCTBUM JKeje3a JaéT eZUHCTBEHHOe
MoHOGpoMmIipon3BoiHOe. Ha3oBuTe yryieBOOpOJ, U TIPUBEAUTE ypaBHEHUS TPOUCXOJSIINX
peakLni.

9. U3 sTunbeH30/a CUHTE3UPYITe BCe XI0pOeH30MHbIe KUCIOTHI.

10. Wcrmonb3ys TIpaBUIO  OpHEHTAI[UHW, TIO/iyuuTe w3 0OeH3o/a BCe  W30MEpHBIe
HUTPOOPOMOEH30/TbI.

Tema 2.9. IlpupojHbie HCTOUHUKH YIJ/IeBO/JOPO/I0B
KonTpo/mmpyembie KoMnoHeHThI: Y7 ; B2; B3, OK 1, OK2, OK 4, OK 7, JIPo 4, JIPo 5,
JIPo 7, JIPo 9, JIPo 12

KoHTposiupyemblie 3HaHHA: -TIPUPOJHbIE HCTOYHUKU YTIEBOAOPOAOB U CIIOCOOBI MX
repepaboTKu;

- BellleCcTBa U MaTepualibl, LIMPOKO UCTIOJIb3yeMble B ITPAaKTHUKe: yIIeBOZOPO/bI;

yMeHMsI: -OCYIIeCTB/ISITb CAMOCTOSITe/IbHBIM TIOUCK XUMHUeCKONW WH(OpMaluU C
WCII0/Ib30BaHHMEM Pa3/MYHbIX UCTOYHMKOB (CIPaBOYHBIX, HAYUHBIX W HAayUHO-TIOMY/ISIPHBIX
W3/laHWl, KOMITBIOTEPHbIX 0a3 [aHHBIX, pecypcoB VIHTepHeTa); HCIO/Ib30BaTh
KOMIIbIOTepHbIE TeXHOJIOTHH [jii 00paboTKu U Tepefjaud XUMHUUeckod MH(OpMaluu U ee
Tripe/iCTaB/IeHUs] B pa3MUHbIX (hopMax;

-UCI10/1b30BaTh TIpUOOpeTeHHbIe 3HaHWsI U YMEHUs B TIPAKTUUYEeCKOH J1esiTeTbHOCTH U
MOBCeHEBHOM XKU3HU:

JUisi  TIOHMMaHWs r00anbHbIX Tpo06JieM, CTOAIMX Tiepesi  4e/ioBeueCTBOM:
5KOJIOTUYECKUX, SHEPreTUYECKHX U ChIPbEBbIX.

Bonpocel a1s onpoca

1. HaxoxzeHue B mpupofie, cocTaB M (usnueckue cBoiictBa HedTu. TomIMBHO-
SHepreTUYeCcKoe 3HayeHre He(pTH.

2. TIpombimieHHast iepepaboTka HedTH. Pektudnkanys HedhTH, OCHOBHBIE (PpaKkIUy ee
pasjiesieHus1, X UCI0J/Ib30BaHHUe.

3. BropuuHas rmiepepaboTKa HedTernpoAyKTOB. PekTuduKaius Masyta IpH
YMEeHBLIEHHOM [jaB/IeHUH.

4. Kpekunr HedrenpoaykToB. Pa3imuunbie BB KpeKuHTa, paboTs! B.I'. IIlyxoBa.

5. W3omepusanus ankaHOB. AJIKWIMDOBaHWe  Helpe/le/lbHbIX  YIJIeBOJOPOJOB.
PucdopmuHr HepTernpoAyKTOB.

6. KauectBo aBTOMOOUIBHOTO TOTIMBA. OKTaHOBOE YKCIIO.

7. TlpupopHbli U TmonyTHbI HedTsHOW ra3. CpaBHeHMe cCOCTaBa IIPUPOJHOTO M
TIONYTHOTO ra30B, UX NIPaKTUYeCKoe UCI0/Ib30BaHKe

8. KawmeHHbIM yroJib. OCHOBHEIE HalipaB/IEHUA HMCII0/Ib30BAHUSI KAMEHHOI'0 YTJIA.
KokcoBaHve KamMeHHOro yrji, Ba)KHeHIIIHe MPOAYKTBI 3TOr0 IIponecCa: KOKC,
KaMeHHOYT 0/IbHasA CM0J/1d, Ha/ICMOJ/IbHAA BO/a.
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9. CoenviHeHus1, Bble/isieMble U3 KAMEHHOYTOJIbHOW CMOJIbL. [IpoiyKThI, To/TyuaemMble U3
Ha/JICMOJIbHOU BOJIbI.

Kputepuu o1jeHKH 001ue JJ/isi yCTHOTO OTBeTa
OueHka «5»:

* OTBeT IO/IHBINA 1 TPaBU/IbHbIM Ha OCHOBAaHUU U3yUeHHbIX TeOPUii;

* MaTepuras U3JIOKeH B OIpe/ie/IeHHOW JIOTUUeCKOH TOC/Iel0BaTe/TbHOCTH, JIMTePaTyPHbIM
SI3bIKOM,;

* OTBET CaMOCTOSITe/TbHBIN.

Onenka «4»:

* OTBeT MOJIHbIN U NPaBU/IbHBIA HA OCHOBAHUU N3YUYeHHBIX TeOPUH;

* MaTepua/l M3J/I0)KEH B OIMpejleJIeHHOM JIOTUYeCcKOMW T10C/e/loBaTe/IbHOCTH, TIPU 3TOM
JIOTIYIIleHbl /IBe-TPHM HECYII[eCTBeHHble OIIMOKHW, WCIpaBJeHHbIE TI0O TpPeOOBaHUIO
YUUTEJISL.

OueHka «3»:

* OTBeT IO/THBIN, HO TPX 3TOM JIOIMYyIllleHa CyIl[eCTBeHHasi OIMOKa WIH OTBET HErO/IHbIH,

HEeCBSI3HBIM.
Onenka «2»:

* MpU OTBeTe OOHApY)KeHO HENOHMMaHHe YYallliMCSi OCHOBHOTO COZIep)KaHUsl yueOHOro
MaTepyana WIA JOMyIeHbl CyIl[eCTBeHHbIe OIIMOKH, KOTOPble yuallluics He MOKeT
WCIPaBUTh MPY HABOZSALIMX BOMPOCAX YUUTEIS.

Onenka «1»:
* OTCYTCTBHE OTBETa.

KoHTposibHasi padoTa no Teme «Yr1eBO{OPOABI»
Bapmuanr 1

1 3apanme. YCTaHOBUTE COOTBETCTBUE MEXAY (hopMyoll eewjecmed U e20 Ha38aHUeM.

A) CH=C-CH2-CH3; 1) 6yren-2
b) CH3-CH2-CH2- CH2-CH3 2) 6ytun-1
B) CH3-CH=CH?2 3) reHTaH
') CH2=CH2. 4) sTeH

5) niporieH

2 3apanue. CoOOTHeCUTe:

Iousimus: A. moHomep b) crenens nommuMepusauuu B) cTpykTypHOe 3BeHO

OnpeodeneHus 1) BICOKOMOJEKYJ/ISIDHOE COeJUHEHUE, TT0JIyYeHHOE B peakLiy MoJIMMepU3aliuu 2)
MOBTOPSIFOLLAsACA ~ CpyIIa aroOMOB B MakpoOMOJIeKyje  monumepa 3)  UCXOAHOe
HU3KOMOJIEKYJ/ISIDHOe COe/IMHeHue, cojieprKalliee KpaTHbIe CBSI3U 4) UMC/I0 CTPYKTYPHBIX 3BEHbEB
B MOJIEKY/JIe ITo/iMMepa

3 3ajjanme: BbIOEpUTe TIPaBUIBHBIN OTBET

1. BemectBa CH3-CH=CH2 u CH2=CH-CH2-CH3 sBsitoTCs: a) u30MepamMH; 0) TOMOJIOTaMu;
B) n300apamu; r') U30TONaMH

2. OTaH, B OT/IMUMe OT alleTWIeHa: a) obeciBeurBaeT OpPOMHYIO BoOjy; 0) He obOecijBeurBaeT
OpOMHYI0 BOZy; B) MOJIUMEPHU3YETCS., T') TOPUT

3. XapakTepHble /i1 aJIKEHOB PeakI[UH - 3TO peaklu a) 3aMelrneHusi; 0) pas/ioKeHWs; B)
TIpYCOeJUHeHus]; T) oOMeHa

4. Kakoti obmeit popmysie cootBetcTByeT neHTHH-1: a) CnH2n 6) CnH2n-6 B) CnH2n+2

r) CnH2n-2

5. MoHoMepoM /17151 TIoJTyueHusI TIoJTMaTUIeHa siisietcst a) CH2=CH2 6) CH3-CH3

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

6. /IBe TI-CBSI3U COZIEP>XKUTCSI B MOJIEKYJIe a) 3TeHa 0) OyTeHa B) 3THHA T')[TOJIUITUJIEHA .
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7. OCHOBHBIM MCTOUHHKOM MeTaHa sSIB/isieTCs a) HedTh 6) MPUPOHBIA ra3 B) yrofb T') CUHTE3-
ras

8. 'mapararus - 3T0 a) MpUCOeJUHEHNEe BOZbI 0) TIprCcoe[UHEHE BOJOPO/A B) TIPUCOeTUHEHNE
TU/IpaToB T') OTLeTJIeHHe BO/IbI

9. lecsiThIli Mpe/ICTaBUTE/Tb Psifia alTKaHOB Ha3bIBAeTCS: a) OKTaH; 0) HOHAH; B) /leKaH; T') rernTaH
4 3apanue. Hanuiuvre cTpyKTypHytO (opmyny 2,5-auMmerunrekceHa-3. CocTtaBbTe (OpPMYJIBI
OJIHOTO TOMOJIOTa ¥ OZJHOT'O M30Mepa 3TOr0 BelljeCTBa U Ha30BUTE UX.

5 3aganue. Hanumre ypaBHeHUs peakLii

a) XJIOpUPOBaHUS 3TeHa 0) ropeHus IPOTIMHA B) TUAPUPOBaHMS OyTaaueHa-1,3

Bapwuanr 2
1 3apanune: CooTHOCUTE
Has3zeanue peakyuu: A) rugpatauus b) ruaprupoBanue B) geruaparaiys
I') ropeHue
CywHocmb npoyecca: 1) npucoeirHeHUe MOJIEKYJ rajioreHa.
2) mpucoefuHEHWE MOJIeKy/a BOJOpofAa 3) MpUCOeJUHEHHEe MOJIeKysa BOJbl 4) oTuiernieHue
MOJIEKYJ BOZOpOJA 5) OTIIeIJIeHHe MOJIeKyJ BOAbl 6) B3aWMOJEeNCTBHe C KHUCIOPOAOM 7)
oOpa3oBaHue M0JIMMepOB
2 3aganme. Haiiiute ypaBHeHUsl, KOTOpbIe OTpakaroT Tpouecc A) ropenusi b) monvmepusaiuu
B) kpekuHra
1) CBH18 - C4H10 + C4H8 2) nC2H4 - (-CH2-CH2- )n
3) CH4 + 202 - C02 +2H20 4) C8HI8 - 8C + 9H2
3 3a/jaHme: BrIOepUTE MPABU/ILHBINA OTBET
1. Kak oT/IMuUTh arjeTuieH oT MeTaHa
a) 1o crocobHOCTH 0beciBeurBaTh OPOMHYIO BO/y 0) TOpeTh OeCIIBETHBIM TIJIaMeHeM
B) 00pa30BbIBaTh B3PLIBOOMACHBIE CMECH C BO3/IyXOM T') pa3/iaraThCsi MPU HarpeBaHUU
2. B oT/iMume OT ankaHOB /I/1s1 a/TKEHOB Harbosiee XapaKTePHbI peaKI|K
a) oTIIeryieHus: 0) MpUCOeAMHEHUs B) 3aMeIl[eHHs T') TOpeHUsI
3. O6rias hopmysia aTKUHOB
a) CnH2n+2 6) CmH2n B) CnH2n-2 1) CnH2mn-6
4. Camblli pacripoCTpaHEHHbIN B IPUPOJE YIJIEBOAOPOJ,
a) byran  0) Ma3yT B) MeTaH T) alleTU/IeH
5. C KakuM Bell[eCTBOM He OyZieT B3aUMO/[eMICTBOBATh XJIOPOBO/IOPO/,
a) c iporieHoM  6) C MeTaHOM  B) C alleTU/IeHOM r) ¢ byTasieHOM
6. OTaH obpa3yeTcs U3 3TeHa B peakI[uu
a) u3omMepu3alu 0) MoOMMMepU3aliid B) TUAPUPOBAHUS T) 1eTUPHUPOBaHUS.
7. LIMK/iomporiaH ¥ TIPOTIeH- 3TO: a) paiuKasbl, 0) U30Mepbl; B); TOMOJIOTH T) a/UIOTPOITHBIE
BU/JJOU3MEHEHMUSI.
8. K mpeziesibHBIM yT/I€BOIOPO/IaM OTHOCUTCS a) OeH30/1 0) 3TWU/IEH B) 3TaH T) aljeTUIeH
9. [IBe [BOMHbIE CBSI3U COZIEPXKATCSl B MOJIeKyJie a) Kayuyka 0) OyTajueHa B) LIMK/IOINpOIaHa
r) aLeTuieHa
4 3apanue. Hanumure gopmyny: 3-MeTwineHTHH-1. Hanmummre gopMmysibl IByX TOMOJIOTOB U
ofiHOTrO M3omepa. Ha3oBure ux.
5 3aganue. Hanuiivre ypaBHeHUs! peakldii: a) ropeHUs TporiaHa 0) ruJpUpOBaHUsl TUHA B)
XJIOpUPOBaHUA IporieHa-1.

KpuTtepuu onjeHKH 0011i1e /1A NHCbMEHHOH KOHTPOIbHOM PadoThI
OueHka «5»:
*OTBeT MOJTHBIN U HpaBHHBHbIﬁ, BO3MOXHd HeCyIlleCTBeHHadA omnobka.
OueHka «4»:
*OTBET HeIOJHLIA UIH AOITyIIeHO He bosee ABYX HeCylleCTBEHHBIX OIIHUOOK.
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Onenka «3»:
*paboTa BBITMOTHEHA He MeHee UeM HarloJI0OBUHY, JOMYIIeHa O/IHA CYITleCTBeHHasl OIMOKa 1
TIPY 3TOM /[Be-TPU HECYII|eCTBEHHBIE.
OueHka «2»:
*paboTa BbLIMO/IHEHA MeHee UeM HAaroJ0BHUHY WM COJIEP)KUT HECKOJIbKO CYIIeCTBEHHBIX
OILMOOK.
Onenka «1»:
*paboTa He BBITIOJTHEHA.

CamocrosTeibHas padora
(JomaiiHee 3a/jaHKe)

§10, ynp.1-11
TBopuecKue 3alaHuUs Ha JOM 110 BIOOPY 00yuaroIuxcs

1. Ha ocHOBe JI0TIOJTHUTETBHBIX UCTOUHHUKOB MH(MOPMALWH, TTOTOTOBbTe COO0IeHre Ha
TEMY:
«DHepreThuueckue pecypcbl P®. DKomoruueckuii aclekT UX UCI0J/Ib30BaHUsI»

2.«Mcnonp30oBaTh HeTh B KaueCcTBe TOIIMBA — 3TO BCe PaBHO, YTO TOMUTh IeYb
accurHanusamu!» I.M1.MeHzenees.

[aiiTe pasBepHyTbIM, JOKa3aTe/lbHbIi C TOUKW 3peHMs] XWMHUM OTBeT Ha BOIPOC:
«CrnipaBej/IMBO /1M YTBEP)KJeHHe BeJIMKOI0 yUeHOr0?»

3. IToAroTOBBTE 3/1EKTPOHHBIE TTPe3eHTaLMH K 000011jafo1eMy YPOKY Ha TeMBI:
«HedTb: criocobsl ee mepepaboOTKH»

«HedTenpogyKThl U UX UCIOIB30BAHKE»

«KaMeHHBI! yrosb - Cblpbe  XMMHUYeCKOMH MPOMBILLIIEHHOCTH»

«[IprpoHbIi U NONyTHBIN He(TAHON ra3bl — MPUPO/HbIE UCTOYHHKU Y

Tema 2.9. I'uApOKCU/IbHBIE COeJMHeHUSA
KonTpo/mmpyembie KoMnoHeHThI: Y7 ; B2; B3, OK 1, OK2, OK 4, OK 7, JIPo 4, JIPo 5,
JIPo 7, JIPo 9, JIPo 12
KonTpoinpyemble 3HaHUA: orpejereHUe, KaaccuduKalys, HOMeHK/IaTypa, CBOMCTBa,
Croco0bI TIOSTyYeHUsT U IPUMeHeHHe CITUPTOB;
- BellecTBa M MaTepuasbl, LIMPOKO HMCIOJIb3yeMble B TpaKTHKe: (heHOs, MeTaHOJI,
3TaHOJI, STUJIEHTJIUKO/Ib, TJIUL[€PUH.

yMeHHsA: -00bSCHATh: PeakLMOHHYIO CIOCOOHOCTh OpraHWYecKUX COeAUHEHUH OT
CTPOEHUS] WX MOJIEKYJ; BBINOJHATh XUMWYECKHW SKCIIEPUMEHT [0 paclo3HaBaHUIO
Ba)KHEMILIMX OpPraHWYeCcKuX BeLeCTB, MOTYYEHUIO KOHKDETHBIX BeleCcTB, OTHOCSIUXCS K
M3yUeHHbIM KJlaccaM COeJUHeHWM;

Bonpocel a1s onpoca

1. Maiite onpenenenuie ciuptoB. KakoBa ux obiast popmysia?

2. Ctpoenve u Knaccuukauusi cnuptoB. Kiaccudukanys COUPTOB MO TUIY
YIJIEBOJOPOAHOIO pPaJiiKasa, YACITy THPOKCUIBHBIX TPYIIIT U TUILYy aToMa yrjiepoza, CBI3aHHOIO
C TU/IPOKCUJIbHOM TPYTIION.

3. DNIeKTPOHHOE U NIPOCTPAaHCTBEHHOE CTPOeHNe TH/IPOKCUIBHOU PYIIIIBI.
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4. BnusiHue CTpPOeHUsl CIHMPTOB Ha UX (U3UUecKHWe CBOMCTBA. MexmoJieKynspHas
BOZIOPOJHAsI CBSI3b.

5. Tomosorvyeckuii psj m0OpeJeNbHbIX OJHOAaTOMHBIX COUPTOB. M3omepusi W
HOMEHKJIaTypa aJIKaHoJIOB, MX 0011jast hopmyiia.

6. XuMuueckde CBOMCTBAa anKaHOJOB. PeakllMOHHasi CIIOCOOHOCTb TIpeZiesbHbBIX
O/THOATOMHBIX cnUpTOB. (CpaBHeHHWe KHUCIOTHO-OCHOBHBIX CBOWCTB OpraHMYecKux U
HEOpPraHWUYecKUX COoeJuHeHuH, cozepxkawyx OH-rpymnmy: KWCI0T, OCHOBaHWH, aM(OTEepHBIX
coeIMHeHUM (BO/bI, CIIUPTOB).

7. Peakuuy, MOJTBep)KJarole KUCJIOTHbIe CBOMCTBA CIUPTOB. Peakiuu 3amelleHust
TUAPOKCUIBHOM TPYIIIIBI.

8. Mexmorneky/sipHasi ieru/ipaTaliisi CIMPTOB, yC/I0BUs 06pa30BaHus MPOCTHIX 3(HPOB.

9. CnoxHblie 3¢Mpbl HEOPraHWYeCKUX U OPraHUYecKuX KUC/IOT, peakijuu 3TepruduKariiiu.
Oxuc/ieHre U OKUC/IMTe/IbHOE JlerujpUpoBaHye CIIPTOB.

10. Crioco06bl TonyyeHusi COUPTOB. ['MpON3 rajioreHasKaHoB. ['Wparaljusi ajKeHOB,
yCJIOBUS ee TpoBe/ieHust. BoccTaHOBeHre KapOOHUTbHBIX COeMHeHHM.

11. OtpesnbHbBIe TIpeACTaBUTENM alKaHOJIOB. MeTaHOo/1, ero rpoMBbILLIEHHOe TT0/TyUYeHue U
NpUMeHeHWe B TIPOMBILIIEHHOCTH. buosornueckoe pelictBve MeTaHosa. Crenu@uueckue
CTI0COOBI MOJTyYeHUsT STUIOBOTO CcripTa. PU3NOIOrHuecKoe JeiCcTBHe STaHoJIa.

12. MHoroatomHble COUPTHL. V30Meprsi U HOMeEHK/aTrypa IIpefCTaBuUTe/led [ABYX- U
TPEXaTOMHBIX CIUPTOB. OCOOEHHOCTH XWUMHWUECKHUX CBOMCTB MHOTOAaTOMHBIX CITUPTOB, WX
KauecTBeHHOe oOHapy>keHre. OT/ieNlbHbIe Mpe/ICTaBUTe/H: STUIeHT/TUKOJb, TTULePUH, CTTIOCOOBI
HX TI0JIyYeHUs], MpaKTU4YeCKoe MpUMeHeHue.

13. ®eHon. DNMEeKTPOHHOE U MPOCTPAHCTBEHHOE CTpoeHHe (eHosa. B3avMHoe BiusiHUe
apOMaTUUeCKOT0 KOJIbL{a ¥ TUAPOKCUIbHOMN TPYTIITBL.

14. Xumuueckre cBoMcTBa (eHOoMa KakK (QPYHKLMUS €ro XUMHUeCKOro CTPOEHUSI.
bpomupoBaHue ¢eHona (KauecTBeHHasi peakiiusi), HUTpPOBaHUWe (TTMKPUHOBAs KHUCJ/IOTa, ee
CBoiicTBa U rpuMeHeHue). O6pa3oBaHKe OKpalleHHbIX KOMIUIEKCOB C MOHOM Fe3",

15. Ilpumenenue ¢genona. [Tonyuenue (peHosa B MPOMBILLIIEHHOCTH.

16. TTonyyeHue 3TaHOMa OpO’KEHUEM TJIFOKO3bI U TWpaTaliveil 3TU/eHa.

Kputepuu o1jeHKH 001He JJ/isi yCTHOT'O OTBeTa
OueHka «5»:

* OTBeT IO/IHBINA 1 TPaBU/IbHbINM Ha OCHOBAaHUU U3yUeHHbIX TeOPUil;

* MaTepuyas U3JIOXKeH B OIpe/ie/IeHHOW JIOTUUeCKOH MOC/Iel0BaTe/TIbHOCTH, JINTePaTyPHbIM
SI3bIKOM,;

* OTBET CaMOCTOSITe/TbHBIN.

Onenka «4»:

* OTBeT MOJIHbIN U NPaBU/IbHBIA HA OCHOBAHUU N3YUYeHHBIX TeOPUH;

* MaTepua/l M3/I0)KEH B OIpejleJIeHHOM JIOTHYecKOMW I10C/e/loBaTe/IbHOCTH, TIPU 3TOM
JIOTIYIIleHbl /IBe-TPHM HECYII[eCTBeHHble OIIMOKHW, WCIpaBleHHbIe TI0 TpPeOOBaHUIO
YUUTeJISL.

OueHka «3»:

* OTBeT IO/THBIN, HO TPX 3TOM JIOIMYyIllleHa CyIl[eCTBeHHasi OIMOKa WX OTBET Hero/HbIH,

HEeCBSI3HBIM.
Onenka «2»:

* 1IpU OTBeTe OOHApY)KeHO HENOHMMaHHe YYallliMCSi OCHOBHOTO COZIep)KaHUsl yueOHOro
MaTepyana WIA JIOMyIlleHbl CyIl[eCTBeHHbIe OIMMOKH, KOTOPble YyUall[uMcs He MOKEeT
WCIPaBUTh MPY HABOZSALIMX BOMPOCAX YUUTEIS.

Onenka «1»:

* OTCYTCTBHE OTBETa.
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IIpakTHyeckas pabora
CrivpTs! (MHCTPYKLMS 110 BBIITOJIHEHUIO Ha CTp. 286).
Ilens: nccnenoBaTe Ha MPaKTHKe CBOMCTBA CITUPTOB.

KpuTtepuu o1jeHKH 0011{1e /ISl BBITIO/THeHHs MPAKTHYeCKOH padoThI
5 6a/u10B:
paboTa BbIMOJIHEHA MTOJTHOCTBIO U MPAaBU/IbHO, C/le/IaHbl ITPaBU/IbHbIE HAOJIFOEHHUS U BbIBO/BI;
JKCITEPUMEHT OCYIIIeCTBJ/IEH M0 TUIaHY C YUeTOM TeXHHMKH 0e30macHOCTH W MpaBuUi paboOThI C
BeIlleCTBaMH U 000PYy/I0BaHHEM;
TIPOSIBJ/IEHbI OPTraHU3aLIMOHHO-TPY/OBbIe YMeHUs (TIOZ1ep)KUBAOTCS YMCTOTa paboyero MecTa u
MOPSIZIOK Ha CTOJIe, 5KOHOMHO UCIIO/Ib3YIOTCSI PEaKTHUBHI).
4 6aa:
paboTa BBITIO/IHEHA TPAaBHJ/IbHO, CZeaHbl TIPaBW/IbHbIE HAO/MIOJEHNsT U BBIBO/BI, HO TP 3TOM
JKCITIEPUMEHT TIPOBE/IEH He TIOIHOCTBIO W/ JIOMYIIeHbl HeCyIeCTBeHHbIe OIMOKKU B paboTe C
BeIlleCTBaMH U 000PYyI0BaHHEM
3 ba/uia:
paboTa BbITMO/IHEHA TIPaBUILHO HE MeHee UeM HAaroJIOBUHY WM [OTyIlieHa CYIlleCTBeHHast
ommbKa B X0/le IKCIIepPUMEHTa, B 00bsCHEHUH, B OOPM/IEHUN PabOThI, B COOTIO/IEHUN TTPABUIT
TeXHUKU 0Oe30rmacHOCTH Tipy paboTe C BeljecTBaMu U 000py/I0BaHWEM, KOTOpPAasi UCITPABJISIETCS
10 TpeDOBAHUIO YUUTEJISI.
2 6anna:
JonyineHbl aBe (M Oosiee) CylecTBeHHbIE OMIMOKMA B XO/ie SKCIIEPUMEHTa, B OOBSICHEHWHU, B
odbopmieHnr paboThl, B COO/MIOEHWM TIPaBW/ TEXHWKW 0e30MacHOCTH Mpu  pabore ¢
BeIL[eCTBaMH U 000pY/[0BaHUEM, KOTOPbIE YUalI[IACs He MOXKET UCTIPAaBUTD JIaXKe TI0 TpeOOBaHUIO
YUHUTEJISI.
1 6asn:
paboTa He BBIMOJHEHA, Y yUall[erocsi OTCYTCTBYIOT KCIIePUMEHTa/IbHbIE YMEHHUS.

@oHJ TeCTOBBIX 33/JaHUM /I/IA TeKYILIero KOHTPO/IsA 3HAaHUH 10 TeMe:
Bbibepume 00uH npasuibHbIl 8apuaHm omgema

He MoXeT SIB/IATLCS JBYXaTOMHBIM CIIHPTOM BelecTBO ¢ ()OPMYJIOi:
C2H402
+C3HsO
C3Hs0;
C4HgO2

UK /10 BTOPUYHBIX CMUPTOB, uMewmux ¢popmyay CsHi2O, paBHo:
+BYyM

TpéM

YeThIpéM

MATH

CnupT He 00pa3yeTcs NpH B3aUMO/IeHiCTBHH C BOJHBIM PaCTBOPOM IIe/I0UH C/Ie/[yIOIIero
CoeJHHEeHHA:
1,2 — tubpombyTaH;
+2,2 — nubpombOyTaH;
1,3 — rubpombyTaH;
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1,4 — mubpomOyTaH.

Knacc yrjieBoiopo/ioB, /11000¥ MpeACcTaBUTe/Ib KOTOPOro MPH B3aUMO/EHCTBHH C BOAOH
npeBpalaeTca B CIHPT:

a/IKaHbI;

+a/IKeHbI;

QIIKUHEI;

QIKaAVeHBL.

BemecTBo, ycTOHYHBOE MPH 00BIYHBIX YC/IOBHUSIX:
3TEHOJI;

MeTaH/IUoJI;

rpornasguon — 2,2

+0yTanguon — 2,3.

@dopMyJia COeJUHEHHUsI, B MOJIEKYJIe KOTOPOr0 y BCeX aTOMOB yrjiepoga SP?- rubpuausanus
3/IeKTPOHHBIX 00/1aK0B:

CHs - CH (OH) - CH3;

CH: (OH) — CH (OH) — CH2(OH) ;

CeH4 (OH) — CH20H.

Y nepeurnc/ieHHBIX BellleCTB:

a) MeTaHoJI;

0) 2,2 — gUMeTH/IIPONaHoI — 1;

B) (beHOIT;

r) 2,4,6 — TpMHUTPO(dEeHO0/1 KMC/I0THBIE CBOMCTBA YCU/IMBAKTCA B PAAY:
a,0,B,I;

+0,a,B,T;

0,a,T,B;

B,I,a,0.

VI3 nepeurC/IeHHBIX COeJUHEHHI caMble CHIbHbIE KHC/IOTHbIE CBOWCTBA MPOSIBJISIET:
+2 — xJiopriponason — 1;

2 — 6pommponaHon — 1;

3 — xJiopriporason — 1;

3 — 6bpomriporiaHos — 1.

IIpu B3aumopelicTBUH (heHOIa C OPOMHOI BO/OM:
BbI/le/IsIeTCs ras;

OpoMHast Bozia 06eCIiBeurBaeTCst

+BbINa/jaeT 0Ca/l0kK;

BHEIIIHHe TIPU3HAKU OTCYTCTBYIOT.

ITpu B3auMoOAeiCTBUM 3TU/ICHIIUKOJISI CO CBEXe0CaK/AEHHBIM rujjpoKcujom meau(Il):
BbIJ[e/ISIeTCS ras;

0CaJIOK U3MEHSIET 1[BET

+0Ccaj0K pacTBOPSETCS;

BHeIIHYe [PU3HAaKU OTCYTCTBYIOT.

OCHOBHBIM MPO/JJyKTOM BHYTPUMOJIEKY/IAPHOM JJeTUApaTanuu 2 — MeTH/I0yTaHo1a — 2
ABJIAETCH:
MeHTeH — 2;
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2 — MeTunOyTeH — 1;
+2 — MeTWI0yTeH — 2;
3 — MetunbyTeH — 1.

PesopuuH (1,3 — UrkapoKcrOeHs30/1) BCTYIaeT B PeakLMI0 CO BCeMU Bell|eCTBaMU U3 TPYIIIIbI
Na, NaOH, NaCl;

Clo, O, Ca(OH)y;

H>, H>SO4, NaxCOg;

+Br;, HNOs, H»O.

Tabnuna 14
MeTtoauKa npoBefeHHs KOHTPOJIA
[TapameTpbl METOAUKHU 3HaueHHe rapameTpa
[Ipegen nUTEILHOCTH BCErO KOHTPOJIS 15 MuHyT
[TocnenoBaTelbHOCTb BbIOOpa BOIIPOCOB CnyuaiiHas
[IpeparaeMoe KOJMueCTBO BOIIPOCOB 5

Kpurepuu onjeHku:

-5 0a/I0B BBLICTaB/SETCS CTYJEHTY, KOTOPbIM NPaBWIbHO BBIMNOJIHSET 5 TECTOBBIX
3a/laHul;

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

- 3 0as1/1a BBICTAB/ISIETCS CTY/IeHTY, eC/IM MTPaBU/IbHO BBITIOJIHEHO 3 TeCTOBBIX 3aIaHUsI

CamocrosTeibHas padora
(JomarirHee 3a/jaHKe)

§18, ynp.1-5
3ajaHus /111 CAMOKOHTPOJISI

1.Y kakoro atoma yriepoja B MosieKyJse (eHosa OyZeT 3amelaTbCsi aTOM BOJOPOZAA TIpU
B3auMO/IelcTBUM (eHoa ¢ hopMasbAeriuioM.

2. UeMy paBHO 4MC/I0 HETHOPUIHBIX P — 37IeKTPOHOB, 00pa3yrOMMX eJUHYI0 Tl — 37IeKTPOHHYIO
CUCTEeMY apoMaTUUecKoro sifipa B (peHosie?

3. UeMy paBHO YKCJIO G — CBsi3eii B MOJIeKyJie MeTH0eH30/1a?

4. BemectBo, umetoiiee ctpoerue: Ce¢H3z(OH)2-CH2OH o6paboTtanu pacTBOpOM T'HAPOKCHAA
HaTpus. YeMy paBHa OTHOCHTe/IbHAasi MOJIEKY/IsIpHasi Macca 0Opa30BaBIIerocsi OpraHuueckoro
BelllecTBa?

5. PacrionioykuTe riepeuric/ieHHbIe BellleCTBa B Psifl 10 Mepe YCUIeHUsI WX KUC/TIOTHBIX CBOMCTB.
A) denor;

b) 2,4,6 — TpuHuTpOdeEHOT;

B) sTanosn.

6. YcraHOBUTE COOTBETCTBUE MeXXy (OpMYJIOi BelljeCcTBa U ero Ha3BaHUeM:
1) CH3z — CH (OH) — CH (CH3) — CHs3 A) dbenon
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2) CH2 (OH) — CH (OH) — CH> — CH3 b) 6yranavon — 1,2
3) CH3 — CsHa — CH3 B) 1,4 - sumeTnnoeH3on
4) Ce¢Hs — OH I') 3 — meTunOyTaHos — 2.

7. 3anuilnTe Ha3BaHUe BelllecTBa X B CXeMe TpeBpall{eHHi:

C2H4 — tH20,KOH _, _ +C2H50H, H2504 _, X

8. BribepuTe BelrjecTBa, C KOTOPHIMU MOXKET pearvpoBaTh IJTULePUH:
A) xy0poBOAOpOZ;

B) ruppokcup Kanus;

B) meTannuecknii HaTpyy;

I') xnop;

) a30THast KUCJIOTa;

E) ataHon.

9. Ipu cKUraHWM opraHUUecKoro BelllecTBa Maccoi 3,5 r obpasoBanock 4,81 r yriekucioro
rasa u 3,94 r Bogsl. Onipesieniute opMysly BelllecTBa, eC/id OTHOCUTe/IbHAs TJIOTHOCTb €ro
napoB I0 Bo3/lyXy paBHa 1,1. B oTBeTe 3anuiinTe Ha3BaHUe BeleCTBa.

Tema 2.10. Anbaerujbl i KeTOHbI
KonTpo/mmpyembie KoMnoHeHThI: Y7 ; B2; B3, OK 1, OK2, OK 4, OK 7, JIPo 4, JIPo 5,
JIPo 7, JIPo 9, IPo 12
KoHTpompyemble 3HaHUA: orpejeneHue, KaaccuduKalys, HOMeHK/IaTypa, CBOMCTBa,
CrocoObI TIOSTyUeHUst ¥ TIPUMEHEHHe ajb/IeTH/I0B U KETOHOB;
- BelecTBa M MaTepuasbl, LIMPOKO HCIIO/b3yeMble B TIpakTHKe: (popmanbAeru/,
alleTasnb/erus, alieToH.

yMeHHsA: -00BSCHATh: PeakLMOHHYIO CIOCOOHOCTh OpraHWYecKUX COeAUHEHUM OT
CTPOEHUS] WX MOJIEKYJ; BBIMOJHATh XUMWYECKHW SKCIIEPUMEHT [0 paclo3HaBaHUIO
Ba)KHEMILIMX OpPraHWYeCKUX BeLeCTB, MOTYYEHHI0 KOHKDETHBIX BeleCcTB, OTHOCSIUXCS K
M3yUeHHBIM KJlaccaM COeIUHeHUH;

Bonpocel a5 onpoca
1. F'omosnoruueckue psifibl anberuioB ¥ KeTOHOB. [ToHsATHe 0 KapOOHU/IBHBIX COeJUHEHUSIX
2. DJIeKTPOHHOE CTpOeHre KapOOHUTbHOW TPYTIIIBL.
3. VI3oMepust 1 HOMeHK/IaTypa ab/ernj0B U KeTOHOB.
4. XvMHuUecKre CBOMCTBA a/lberuj0B U KeTOHOB. PeakIMoOHHasi CrioCOOHOCTb KapOOHUIBHBIX
coeIMHEeHUH.
5. Peakijuu okuc/ieHus anberuzioB, KaueCTBeHHbIE peakliiy Ha ajabJleruHyo rpymnmy. Peakiuy
NIOTMKOH/jeHcaluy: obpasoBaHue deHono(popMabAeruHbIX CMOJI.
Kpurtepuu onjeHKH 0011i1e i/Isi yCTHOT'O OTBeTa
Onenka «5»:
* OTBeT MOJIHbIN U NPaBU/IbHBIA HA OCHOBAHUU N3YUYeHHBIX TeOPUH;
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* MaTepHraJs U3JIOXKeH B OTpe/ie/IeHHOW JIOTHUeCKOM T1oc/ie/loBaTeTbHOCTH, JIMTepaTypPHbIM
SI3BIKOM;

* OTBET CaMOCTOSITE/IbHBIM.

OueHka «4»:

* OTBeT IO/IHBINA 1 TPaBU/IbHbIM Ha OCHOBAaHUU U3yUeHHbIX TeOPUii;

* MaTepuas U3/I0KEH B OIpe/ie/ieHHOW JIOTUYeCKOW I10C/ie[J0BaTe/IbHOCTH, TIPU 3TOM
JIOTIyITIeHbl /IBe-TPU HeCyIlleCTBeHHbIe OIIMOKH, WCIpaBieHHble TI0 TpeOOBaHUIO
yuuTers.

Onenka «3»:

* OTBET TIOJIHBbIM, HO TIPK 3TOM JIOMYyIl[eHa CYIeCTBeHHasl OIMOKa WM OTBET HETOJHBIN,

HEeCBSI3HBIM.
OueHka «2»:

* TPy OTBeTe OOHApPY)KeHO HeNOHWMaHWe YualllUMCS OCHOBHOT'O COZep>KaHUs yueOGHOTo
MaTepHvajia WIH JOMYIeHbl CYIIeCTBeHHbIE OIIMOKU, KOTOPble YYaIl[MiCS He MOJKeT
WCTIPaBUTD MPH HAaBOASIIIMX BOMIPOCAX YUUTEJISI.

OneHka «1»:
* OTCYTCTBHE OTBeTa.

IIpakTuueckas pabora
Anbaieruzibl ¥ KeTOHbI (MHCTPYKLMS 10 BBITIOJIHEHUIO Ha CTp 287).

Lenb: uccnenoBath Ha MPAaKTUKe CBOMCTBA a/ibJeTUI0B U KETOHOB.

Kpurtepuu o1jeHKH 0011{1e /i/isi BBITIO/THEeHHs MPAaKTHYeCKOH padoThI
5 6a/u10B:
paboTa BbIMOJIHEHA MTOJTHOCTBIO U MPABU/IbHO, C/Ie/IaHbl ITPaBU/IbHbIE HAOJIIOEHHUS U BbIBO/BI;
JKCITIEPUMEHT OCYIIIeCTB/IEH M0 TUIaHY C YUeTOM TeXHHWKH 0e30macHOCTH W MpaBuUi paboOThI C
BeIlleCTBaMH U 000PYy/I0BaHHEM;
TIPOSIBJ/IEHbI OPTraHU3aLIMOHHO-TPY/OBbIe YMeHUs (TIOZ1ep)KUBAIOTCS YMCTOTa paboyero MecTa u
MOPSIZIOK Ha CTOJIe, 5KOHOMHO UCIIO/Ib3YIOTCSI PEaKTHUBHI).
4 6ana:
paboTa BBITIO/IHEHA TPAaBH/ILHO, CZeaHbl TIPaBWIbHbIE HAO/MIOEHNsT U BBIBO/BI, HO TIPU 3TOM
JKCITIEPUMEHT TIPOBE/IEH He TIOJIHOCTBIO W/ JIOMYIIeHbl HeCyIleCTBeHHbIe OIMOKKU B paboTe C
BeIlleCTBaMH U 000PYyI0BaHHEM
3 ba/uia:
paboTa BbITIO/IHEHA TIPABUILHO HE MeHee UeM HAaroJIOBUHY WM [OTyIlieHa CYIleCTBeHHast
ommbKa B X0/le IKCIIePUMEHTa, B 00bsCHEHHH, B OOPM/IEHUH PabOThI, B COOTIO/IEHUN TTPABUIT
TeXHUKU 0Oe30rmacHOCTH Tipy paboTe C BeljecTBaMu U 000py/I0BaHWEM, KOTOpPAasi UCITPABJISIETCS
10 TpeDOBAHUIO YUUTEJISI.
2 fanna:
JonyineHbl aBe (M Oosiee) CylecTBeHHbIE OLIMOKMA B XO/ie SKCIIEPUMEHTa, B OOBSICHEHWHU, B
odpopmiennn paboTh, B COOMIIOJIeHMM TpaBWI TeXHUKU Oe3omacHOoCcTH Tipu pabote cC
BeIL[eCTBaMH U 000pY/[0BaHHEM, KOTOPbIE YUalI[IACsl He MOXKET UCTIPAaBUTBD JIaXKe TI0 TpeOOBaHUIO
YUHUTEJISI.
1 6asn:
paboTa He BBIMOJHEHA, Y yUall[erocsi OTCYTCTBYIOT KCIIePUMEHTa/IbHbIE YMEHHUS.

®DoHJ TeCTOBBIX 3a/ilaHUH /11l TEKYI[ero KOHTPOJ/Isl 3HAHUU M0 TeMe:

Bbibepume 00uH npasuibHbIl 8apuaHm omgema
K k/1accy npepie/ibHbIX a/IbJerH/i0B MPUHA//IEKHUT BelleCTBO COCTaBa
CnH2n—2O
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CnH2n+ZO
+ CnHZnO
CnHZHOZ

BemecTBo coctaBa C:H40 MoxeT ObITH
MHOT0aTOMHBIM CLIUPTOM

+aJib/IeruIoM

KHC/IOTOM

MIPOCTbIM 3(hpOM

BemecrBo, ctpykTypa kKoTtoporo CH3—C=CH—CH>—CH=0, Ha3bIBaeTcs

CH3
2-MeTUJI-5-0KCOIeHTeH-2
+3-MeTU/IeHTeH-2-a/1b-5
5-meTunrekceH-4-anb
4-MeTUNIIeHTeH-3-a/lb

I'omosiorom OyTaHas/is ABASAETCA
+TIporaHab

OyTaHOH

OyTaHos-1

OyTaH

M3omepom OyTaHasIs He SIBJISIETCS
OyteH-2-o71-1

OyTaHOH

[IUK/I00yTaHO

+U3TUNOBbIN 3(Up

Jlns nponaHasisi XapaKTepHa W3oMepus
yT7IepOJJHOTO CKejeTa

reoMeTpruyecKast

+Me’KKJIacCoBast

OnTtuueckas

Cpean yTBep)KAeHUH:

A. B kap0oHW/IBHOH rpyIne ajab/JerufioB 3/1IeKTPOHHAs! IVIOTHOCTH CBA3M CMellleHa K
aromy yrjepopa.

b. B moJieky/1ax a/ibJeru/i0B eCTb HellpoYHasi M-CBA3b, —

BEPHO TOJILKO A

+BepHO TOJILKO b

BepHBI 00a yTBePIK/AeHUS

o0a yTBep)K/ieH!sI HeBepHbI

TeMnepaTypa KHUII€eHUA 3TdHA/IA HUXKE, Ye€EM y 3TdHO/Id, IIOTOMY UTO
Y 3TaHOJIa BbIIIE€ MOJIEKYJ/IAPHAA MacCcCa

B MOJIEKYJIE 3TdHOJ/Ida HET HEHPO‘JHOﬁ T-CBA3HU

B MOJIEKYJ/ie 3TdaHdJ/Id MeHbIIIe aTOMOB BO/ZI0PO/id

+MeXxay MoJieKyjaMHu 3TaHa/ls He 06p33y1-0TC$[ BOOOPOJHBIE CBA3U

Yucno o-cBsizeii B MOJIEeKYyJ/Ie alleTa/Ib/ieruid paBHO
2
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w

5
+6

Jnsa ¢popmanbaernjia He XxapaKTepHbI peaKIuu
TIPUCOeTUHEHUS

+3amelLeHUs

OKUCJIEHHUST

BOCCTaHOBJIEHUSI

IIpu HarpeBaHMu aneTajabjieru/ia co CB&XeoCaXAEHHbIM ruApoKcuaoM Meau(Il)
Ha0/II0iaeTcsa

+TI0sIB/IeHHe KE/ITOr0, a 3aTeM KpacHOIo 0cajiKa

ripeBpailjeHre roayooro ocazika rugpokcuzaa Meau(Il) B uépHbiid

pacTBopeHHe ocajika U obpa3oBaHue rosyboro pactsopa

pacTBOpeHMe ocazika u 0O6pa3oBaHUe BaCUTbKOBO-CUHETO pacTBOpa

O0Opa3oBaHue «CcepedpPSHOro 3epKajia» B peaKijui C aMMHAYHbBIM PacTBOPOM OKCHAA
cepedpa A0Ka3bIBaeT, YTO B MOJIEKYJI€ Bell[eCTBa COAePXKUTCS

KapOOKCH/IbHas TpyTIa

JIBOMHas cBsi3b Mexxay aromMamu C u O

+anbaeruiHas rpymnma

aToOM yrjiepoja B Sp*-rMOPUIHOM COCTOSIHUM

IIpu oKHc/IeHUH NponaHassa odpasyercs
MponaH

rpormnaHoJ-1

+TIponaHoBasi KUCI0Ta

MpOornaHoJ-2

C nomoub10 aMMHAYHOT0 PacCTBOPa OKCH/A cepedpa MO)KHO Pa3/IMUHUTh PAaCTBOPbI
MeTaHOJ1a ¥ 3TaHOoJIa

+3TaHO/a U TaHasIs

arieTasb/IeTu/ia U TIpOTIaHasIst

TJIML[€PUHA U ITUJIEHTJTUKOJIS

C rugpokcugom megu(Il) pearupyror o6a BemecTBa
+TJIML[ePUH Y TIPOTaHasib

arietasb/leTuj, U 3TaHOJ

3TaHO/ U (PeHon

(dheHon 1 hopmanberus

IIpu BoccTaHOB/IEHHHU OyTaHa/IA MOTyYaeTcs
+0yTtaHon-1

OyTaHoBasi KMC/IOTa

OyTaHos1-2

MU0y THUIOBBIN 3Up

Cpeau yTBep)K/JeHHI:

A. Anbaerusibl NpoSIB/ISIIOT C/1a0ble KUC/IOTHBIE CBOMCTBA.

b. Anbjaeru/pl, B 0OT/inUHMe 0T KETOHOB, JIETKO OKHC/IAITCSH, —
BEPHO TOJILKO A
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+BepHO TOJILKO b
BepHBI 00a yTBePIK/AeHUS
o0a yTBep)K/ieH!sI HeBepHbI

B njenu npeepamenuii CH3—CH>—OH - X - CH3—COOH BemjecTBoM X AB/IsIeTCS
CH=CH

CH»=CH>

CH3—CHCl

+CH3—CH=0

B yenu npeppamennii X —22%" 5 CH;—CH=0 — =", Y

BelmecreaMu X 1Y COOTBETCTBEHHO ABJIAITCS
5THWJIEH M 3TAaHOJI
3TAHOJI U YKCYCHAs KUC/10Ta
+aleTUuJIeH U 3TaHOJI
dlleTU/IEH U YKCYCHada KHMCJ/IOTa

®opMaIb/eru/; MOXKHO MOTYyYUTH
KPEKWHTOM MeTaHa

rUjpaTaiyeil aljeTuieHa
+OKHC/IeHEeM MeTaHoJ1a
TU/IPOJTU30M XJIOpMeTaHa

Tabmumna 15
MeTtoauKa npoBefeHHs KOHTPOJIA
[TapameTpbl METOUKHU 3HaueHue rapaMmeTpa
[Ipegen AUTEILHOCTH BCErO KOHTPOJIS 15 MuHyT
[TocnenoBaTelbHOCTb BbIOOpa BOIIPOCOB CnyuaiiHas
[IpeparaeMoe KOJMueCTBO BOIIPOCOB 5

Kputepuu orjeHKu:

-5 0a/UIOB BBICTAB/SIETCS CTYZEHTY, KOTODPbIM TIPaBUIBHO BBITIOJNHSIET 5 TECTOBBIX
3a/laHui;

- 4 6a/1a BBICTAB/ISIETCS CTY/IEHTY, €C/TH MPABU/ILHO BBITIOJTHEHO 4 TECTOBBIX 3a/JaHMS.

- 3 0a/1a BBICTAB/ISIETCS CTYAEHTY, €C/TH TIPaBUILHO BBLITIOJTHEHO 3 TECTOBBIX 3a/laHUS

CamocrosTebHast paboTa
(JomaiiHee 3ajaHmue)

§19, ynp.1-5

3asanus [j11 CaMOKOHTPOJISA
1.YcTaHOBUTE COOTBETCTBUE MEX/y UCXOJHBIMU BellleCTBAMU M OCHOBHBIM MPOAYKTOM peaKI[u1
NCXOOHBIE BEITECTBA
A) CH=C—CH3 + H20
b) CH3—CH,—CH=0 + Cu(OH)>
B) CH3—CH>—CH=0 + H»
[') CH3—CHOH—CH3 + CuO

MMPOAYKT PEAKLIUN
1) CH3—CH>—CH=0
2) CH3>—CO—CH3
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3) CH3—CHOH—CH3
4) CH3—CH>—COOH
5) CH3z— CH,—CH>0OH

Kputepuu o1jeHKH 001He J/is1 yCTHOT'0 OTBeTa
OueHka «5»:

* OTBeT IO/IHBINA 1 TPaBU/IbHbINM Ha OCHOBAaHUU U3yUeHHbIX TeOpUii;

* MaTepuyas U3JI0XKeH B OIpe/ie/IeHHOW JIOTUUeCKOH TOC/Iel0BaTe/TIbHOCTH, JIMTePaTyPHbBIM
SI3BIKOM,;

* OTBET CaMOCTOSITe/TbHBIN.

Onenka «4»:

* OTBeT MOJIHbIN U NPaBU/IbHBIA HA OCHOBAHUM N3YUYeHHBIX TEOPUH;

* MaTepua/l M3/I0)KEH B OIpejleJIeHHOM JIOTHYecKOMW I10C/e/loBaTe/IbHOCTH, TIPU 3TOM
JIOTIYIIIeHbl /IBe-TPHM HECYII[eCTBeHHble OIIMOKHW, WCIpaBJeHHbIE TI0 TpPeOOBaHUIO
YUUTEJIS.

OueHka «3»:

* OTBeT IO/HBIN, HO TIPX 3TOM /IOMYyIlleHa CyIl[eCTBeHHasi OIMOKa WIH OTBET HErO/IHbIH,

HEeCBSI3HBIM.
Onenka «2»:

* 1IpU OTBeTe OOHApY)KeHO HENOHMMaHHe YYallliMCSi OCHOBHOTO COZIep)KaHUsl yueOHOro
MaTepyana WIA JIOMyIleHbl CYIl[eCTBeHHBbIe OIMOKH, KOTOPble Yyuallluics He MOKEeT
WCIPaBUTh MPY HABOZSALIUX BOMPOCAX YUUTEIS.

Onenka «1»:
* OTCYTCTBHE OTBETa.

IIpakTHyeckas pabora
KapboHOBbIe KUCIOThI (MHCTPYKLMSI TI0 BBITIO/THEHHUIO Ha CTp. 288).

]_[ej'lbl HCC/1e40BaThb Hd ITPpAKTUKE (bI/I3I/I‘JECKI/Ie 1 XMMHUUeCcKre CBOMCTBa Kap6OHOBbIX KHCJ/IOT.

KpuTepun onieHKH 001111e //isi BHINO/THEHHUS] MPAKTUUYECKO# paboThI
5 6ay10B:
paboTa BbINO/THEeHa TIOTHOCTBIO ¥ TIPAaBU/IbHO, CZeaHbl ITPaBU/IbHbIe HaO/TIOJeHusI U BLIBO/IBI;
JKCIIEPUMEHT OCYIIIeCTB/IEH T0 TUIaHy C yUeTOM TeXHHWKH 0e30macHOCTH W TpaBuU/i paboThI C
BellleCTBaMH U 000pyoBaHUEeM;
TIPOSIB/IEHbI OPTraHU3allMOHHO-TPYJOBbIe YMeHHsl (T0/1ep/KUBAIOTCS YMCTOTa paboyero Mecra u
TIOPSZIOK Ha CTOJIe, 5KOHOMHO HCITO/Tb3YIOTCSI PeaKTHBBI).
4 6anna:
paboTa BbINO/IHEHA MPABU/IBHO, C/le/laHbl TIPaBU/IbHBIE HAOJFO/IeHNsI U BbIBO/JbI, HO TIPU 3TOM
JKCIIePUMEHT TIPOBeJIeH He TIOIHOCTBIO W/ JIOTYIIeHbl HecyleCTBeHHbIe OmMOKU B paboTe C
BellleCTBaMH U 000pyoBaHIEM
3 6asia:
paboTa BBITIONIHEHA TIPAaBU/ILHO He MeHee UeM HarloJIOBUHY W/IM JIOMyIleHa CyIlecTBeHHast
ommbKa B X0/l SKCIIeprMeHTa, B 00bsCHEHNH, B 0OpPM/IeHUH PaboThI, B COOIO/I€HNH TTPABUIT
TeXHUKU Oe30racHOCTY Tpu pabore C BellecTBaMHd U 00OpYZOBaHHEM, KOTOpPasi UCIIPaB/ISeTCs
110 TpeOOBAHUIO YUUTeJIS.
2 6anna:
JomyleHsl nBe (M Ooree) cyljecTBeHHble OIIMOKA B XOJie SKCIIePUMeHTa, B OOBsICHEHWH, B
obopmienny paboTel, B COOJIFOIEHWH TIpaBWJI TeXHHUKH Oe3omacHocTH 1pu pabore c
BeIlleCTBaMH U 000Py/I0BaHKEM, KOTOPBIE YUAIUICS He MOKeT MCITPaBUTh Jia)ke Mo TpeOOBaHHUIO
YUMTeJISI.
1 6as1: paboTa He BBITIONIHEHA, Y YYalllerocsi OTCyTCTBYIOT SKCIIepUMeHTa/IbHbIe YMeHUSsI.
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(I)OH].'[ TEeCTOBBIX 3ana1mi71 AJIA TEKYIEro KOHTpoJis 3HAHUH MO Teme:

Bbibepume 00uH npasuibHbIl 8apuaHm omgema
dyHKI[MOHaIbHAas TPyIiNa KApOOHOBLIX KUC/IOT Ha3bIBAeTCS
KapOOHW/ILHOM

TUIPOKCU/IbHOM

+KapOOKCH/TLHOU

CII0KHO3(HPHOU

Pearupyer ¢ aMMHAYHBIM PacTBOPOM OKCH/Ja cepedpa, JaBasg peakLHI0 «CepeOpsiHOro
3epKaJia», (JIeJyIolas KHcI0Ta

+MeTaHOBast

JTaHOBast

Ma/IbMUTUHOBAsT

OJIEMHOBAsI

OfecrBeunBaeT 6POMHYI0 BOAY CJIeAYIOIasg KHC/IOTA
MaIbMUTHHOBAs

+0JIeHOBast

CTeapHHOBast

yKCyCHast

Ykaxure (hopMyJ1y HenpeeTbHOM KHCIOTHI
C15H31COOH

CH3COOH

HCOOH

+C17H31COOH

C yBeqnueHHeM 4YHC/Ia aTOMOB Yrjepoja B MOJIeKy/aXx MpeAe/bHbIX OAHOOCHOBHBIX
KHC/I0T UX PacTBOPUMOCTH B Bo/ie

+yMeHbIIaeTCs

yBeJIM4YMBaeTCs

YBeJIMUMBAaeTCs] He3HAUUTe/IbHO

He U3MeHseTCs

Ykaxure hopMy/ly KHCIOTbI, SIBJISIIOIIENCA alb/eruJ0KNCI0TON
C17H31COOH

+HCOOH

CH3COOH

C15H31COOH

YKcycHas KMC/I0Ta He pearupyet €O C/IeyILUM MeTa/l/IOM
7n
Mg
+Cu
Ca

YKcyCHaﬂ KH(C/I0Ta He B3al/lM0ﬂe1‘/’ICTByET C
NaHCOs3

NazSiO3

NaOH

+CO2

92



Hanummure ypaBHeHHMe peaKIiuM OKCHAQ MarHusi ¢ YKCyCHoM Kucjaorou. OTBer jaiite B
BH/ie CyMMbI K03()(pULiIeHTOB B ypaBHeHHH peaKIuu
+5

AN AN

B xopie peakijuu 3TepuuKanuu KapOoHOBbIe KHC/I0ThI pearupyoT
C MeTajljlaMu

C OCHOBAaHUSIMU

+CO cnupTaMu

C KUC/IOTaMHU

O/leMHOBasA KHC/I0TA He B3aMMO/IelCTBYET C PaCTBOPOM
O6poma

+arjeraTa HaTpusl

THPOKCH/IA HATPHSI

TiepMaHraHaTa Kasiust

Onpepenure BemiecTBo X B C/IeAyloleil cxeMe NpeBpalieHuM:
MeTaHOo/I —» X —» YKCyCHasi KHC/I0Ta

3TUAGOpMUAT

3TaHasIb

MeTaHaslb

+MeTusIaLeTar

MeToauka npoBejeHNsi KOHTPOJISA

[TapameTpbl METOAUKHU 3HaueHHe rapameTpa
IIpenen nnTeILHOCTHA BCETO KOHTPOJIS 15 MUHYT
ITocnenoBaTelbHOCTb BEIOOpA BOITPOCOB CnyyaiiHas
[IpepiaraeMoe KOJIMUeCTBO BOIIPOCOB 5

Kputepuu orjeHKu:

-5 0a/UTIOB BBICTABJSIETCS CTYZEHTY, KOTODPbIM TIPaBUIBHO BBITIOJHSIET 5 TECTOBBIX
3a/laHui;

- 4 6a/1a BBICTABJISIETCS CTY/IEHTY, €C/TH MPABU/ILHO BBITIOJTHEHO 4 TECTOBBIX 3a/JaHMS.

- 3 0a/1a BBICTAB/ISIETCS CTYAEHTY, €C/TH TIPAaBU/ILHO BBLITIOJTHEHO 3 TECTOBBIX 3aZlaHUS

CamocrosTenibHas padora
(JomaiHee 3a/jaHKe)
§20, ynp.1-18
3ajaHus /1711 CAMOKOHTPOJISI
1. M30BITOK MypaBbHMHOW KHC/IOTHI TipopearupoBan ¢ 200 r 6,1%-Horo pacTBopa CH/IMKaTa
Hatpus. OnpefesiuTe Maccy oOpa3oBaBIIIerocs 0CajKa.

2. B xope peakijum 46 r yKCyCHOM KUC/IOTHI C 46 T 3TaHO/A B IPUCYTCTBUX KOHL|EHTPUPOBAHHOMN
CepHOM KUCIOThI 00pa3oBaioch 54 r atusaneraTa. OnpeziesTuTe BbIX0/] peaKI[UH 3TepUBHKAI[IH.
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3. Cmechb rusipokapboHaTa HaTpusi M KapOoHaTa HaTpusl NOHOCTBIO TNpopearuposana c¢ 300 r
14%-Horo pacTBopa YKCyCHOM KUCIOTHI. I1py 3TOM Begenmnaock 11,2 i (H.y.) rasa. Onpezenure
MacCOBYIO [J0/1t0 KapboHaTa HaTpUsl B UCXOAHOU CMecH

Tema 2.12. IIpou3BogHbIe KAPOOHOBBIX KHC/IOT

KoHTpo/mupyeMble 3HaHHA: OIpeJesieHre, KlacCU(UKallMs, HOMEHK/IAaTypa, CBOMCTBA,
Cr1oco0bI MOJTyYeHus! ¥ IPUMeHeHHe CJI0XKHBIX 3(HPOB;

- BeIecTBa W Marepuasbl, LIMPOKO HCIO/b3yeMble B TPAKTHUKEe: >KUPBI, MbLIa U
MOIOI1IMe CPeJCTBa;

yMeHHsA: -00bSICHATH: PEaKIIMOHHYIO CIOCOOHOCTh OPraHUYeCKWX COeAMHEHUH OT
CTPOEHMS UX MOJIEKYI.

Bomnpocs! ass onpoca

1.CTpoeHve ¥ HOMeHK/aTypa CJ/IOKHBIX S(UPOB, MeXK/IaccoBas H30Mepusi C
KapOOHOBBIMU KHC/IOTaMU.

2. CriocoObl mosyyeHHsi CI0KHBIX 3(rpoB. OOpaTUMOCTh peakuyy 3TepudrKanyd u
(akTOpHI, BAUSIOLIME HA CMellleHHe paBHOBECHSI.

3. OG6pasoBaHue C/0XKHbIX mnonnM3(upoB. [TonustuneHtepedranar. JlaBcaH Kak
rpe/iCTaBUTe/Ib CUHTeTUYEeCKUX BOJIOKOH.

4. XuMHuecKue CBOMCTBA U MIPUMeHeHe CJIOXKHBIX 3(DUPOB.

5. JKupbl KaK C/I0>KHbIe 3(UPHI TJIULiepHHa.

6. Kap6oHOBbIe KHC/IOTBI, BXOASIIME B COCTaB KMUPOB. 3aBUCUMOCTb KOHCHCTEHIUH
JKAPOB OT UX COCTaBa.

7. XuMHUecKue CBOWCTBA )KUPOB: THJPOJIM3, OMblIeHHe, THAPYUpOBaHue. buonornueckas
POJIb )KUPOB, X UCIO/Ib30BaHKe B OBITY ¥ MPOMBIILITIEHHOCTH.

8. Comu KapOOHOBBIX KUCIOT. Mbina.

9. CriocoOblI TIONy4eHHs COmei: B3aMMO/IeMCTBHe KapOOHOBBIX KHC/IOT C MeTajllaMy,
OCHOBHBIMM OKCH/IaMH, OCHOBaHUSIMU, COJISIMH; 111€/I0YHOM TU/IPO/IU3 CJIOKHBIX 3(UPOB.

10. XvuMuyeckre CBOMCTBA cosieli KapOOHOBBIX KHUCJIOT: THAPOJIM3, Peaklid HMOHHOTO
obmeHa.

11. Msbuia, CymHOCTh MowIlero zAeuctBus. OTHOLIEHHWE MblIa K >KeCTKOU BOJe.
CuHTeTHyeckue mMorolue cpefcrsa — CMC (meTepreHTsl), UX IpeUMyIecTBa U HeZIlOCTaTKHU.

12. TlonyyeHue coXHbIX 3¢UPOB peakiueil sTepudukanuu. CaoxHble 3¢UpHI B
npypo/e, ux 3HayeHue. [IpyMeHeHNe C/I0)KHBIX 3()UPOB HA OCHOBE CBOMCTB.

13. JKupsl Kak cinoxHble 3¢upbl. Knaccudurkaiys >xupoB. XMMUUeCKre CBOMCTBA XKUPOB:
TUJPOJIN3 Y TU/IPUPOBaHKe XXUKUX KUPOB. [IpriMeHeHNe )KMPOB Ha OCHOBe CBOMCTB. Mblia.

KpuTtepuu onieHKH 00111e /i/Isl yCTHOT'O 0TBeTa
OueHka «5»:
* OTBeT IO/IHbIN U NIPaBU/IbHBIN Ha OCHOBAHMY U3YUYeHHBIX TeOpUH;
* MaTepuas U3J/I0KeH B OIpe/ie/IeHHOW JIOTUUeCKOM M0C/ej0BaTe/IbHOCTH, TUTepaTypPHbIM
SI3bIKOM;
* OTBET CAMOCTOSATE/IbHBIN.
Onenka «4»:
* OTBeT MOJIHbIN U NPaBU/IbHBIA HA OCHOBAHUU N3YUYeHHBIX TeOPUH;
* Marepuaj HW3J/I0OKEH B OIpe/ie/IeHHOM JIOTUYeCKOM I0C/IefloBaTe/IbHOCTH, IPU 3TOM
JOTyIIleHbl  /IBe-TPU  HeCyleCTBeHHble OIMMOKH, WCIIpaBeHHble 10 TpebOBaHUIO
yuuTesIsl.
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Onenka «3»:

* OTBET TIOJIHbIM, HO TIPK 3TOM JIOMYyIl[eHa CYIIeCTBeHHasl OIMOKa WM OTBET HETOJHBIN,

HECBSI3HBIN.
OneHka «2»:

* TPy OTBeTe OOHApy)KeHO HeNOHWMaHWe YUalllUMCS OCHOBHOTI'O COZep>KaHUs yueOGHOTo
MaTepHajia WIH JOMYIeHbl CYIIeCTBeHHbIE OIIMOKU, KOTOPbIe YYaIl[MiCs He MOJKeT
WCTIPaBUTD MPH HAaBOASIIIMX BOTMIPOCAX YUUTEJISI.

Onenka «1»:
* OTCYTCTBHE OTBeTa.

(I)OH].'[ TEeCTOBBIX 3ana1mi71 AJIA TEKYIEro KOHTpoJis 3HAHUH MO Teme:

Bbibepume 00uH npasuibHbIl 8apuaHm omgema

B3aumo/jeficTBHe MPONMUOHOBOW KHC/IOTHI C ’THIOBBIM CITUPTOM Ha3bIBaeTCsl PeaKIuei:
TU/IpaTalfu,

+3TepuduKaly,

TH/IPUPOBAHUA,

HeWTpanu3alyu.

CoerHeHHEe KAaKO# CTPYKTYPbI MO)KHO OTHECTH K BOCKaM:
CH3COOC16H33,

+C15H31CO0C116H33,

C15sH31COOC;Hs,

CH,=CH-COOC:3H3.

I'omo/10roM MypaBbHHON KHC/IOTHI IB/II€TCA KHC/IOTA:
OJIeMHOBa4,
I1aBejieBas,
+Mac/sHas
OeH30MHas.

MonsipHasi Macca npeje/ibHON 0JHOOCHOBHOM KapOGOHOBOM KHMC/I0THI paBHa 284 r/Mo/ib.
Yuc/10 aTOMOB YrJIepojia B 3T0i KHC/I0Te PaBHO:

15,

16,

+17

Kakoe 13 BeljecTB NposAB/IsieT HauboJ/iee CHIbHbIE KHCIOTHBIE CBOMCTBA:

+HCOOH,

CH3-COOH,

CH3-CH>-COOH

CH3-CH>-CH>-COOH.

Peaknueii sTepudukauy Ha3bIBaeTcsi B3aMOJieHCTBHe:
KHC/IOTBI CO 11{e/I0YbI0

+KHCJIOTBI CO CIIUPTOM,

KWC/IOTBI C rajloreHaMy,

KHMCJIOTBI C MeTasllaMy.

Kakoe 13 BeljecTB BbINajiaeT U3 001ero psja:
TpHOJ/Iear IJIULepyHa,
+TPUHUTPAT T/IMI[ePHHAa,
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TPpUCTeapaT IJIMLE€PKUHaA,
TPUIIA/IBMUTAT IJIML€PYHA.

T'dAPO/IA30M XMPOB MO/Iy4a0T KHCIOTY:

YKCYCHYIO,

OeH301HY10,

111aBeJIeBYIO,

+CTeapuHOBYIO.

MoJisipHasi Macca mpeje/ibHOH OJHOOCHOBHOW KapOOHOBOW KHC/IOTHI paBHA 256 r/mMoJib.
Yuc/10 aTOMOB YI/1epo/ia B 3TOW KHC/I0Te PaBHO:

+15,

16,

17,

18.

Ycmanosume coomeemcmeue

Twun BemecTBa: ¢opmya:
1) cnoxkHbIit 3¢up, a) CH»-O-CO-C17H3s
2) BOCK, CH-O-CO- C17H3s
3) xxup, CH»-O-CO- C17Hss
4) Mbl/0. 6) C15H31COOC8H37,

B) C17H35COONa,
r) CH3-COOCH:zs.
Ycmanosume coomeemcmeue

HcxoHble BelecTBa: THII peaKIUu:
1) C17H33COOH + H; -
2) CH3-CH>-COOH + CH30OH - a) OMbl/IeHUe,
3) CH>-O-CO- C17Hz3 0) ruaposu3,
CH-O-CO- Cy7H33 + 3 NaOH - B) TepudUKalus,
CH»2-O-CO- C17H33 ) TUAPUPOBaHUeE.
4) CH3COOC4sHg + HO -
Twun BemecTBa: NMpHpo/a BelecTBa:
a) C/I0’KHbIe 3(UPHI [VIMLepPHHA U BbICILINX
1) Bockw, KapOOHOBBIX KUCJIOT,
0) cro>kHbIe (MBI BBICIIMX KapOOHOBBIX
2) >KUDBI, KUC/IOT U BBICIIMX CIHAPTOB,
B) HaTpUeBble U KaleBble COJU BBICIINX
3) MbuIa KapOOHOBBIX KUCJIOT,
T') IPOM3BO/IHBIE KADOOHOBBIX KUCJIOT, B KOTO-
4) c/10’)KHBIe 3QUPBLL.  PBIX aTOM BOJJ0pO/a KapOOKCHUTBHOM I'PYTIIbI

3aMellleH Ha yTIeBOZOPOAHbIN pafiuKar.

VicxopHbIe BelecTBa: THUI peaKijuu:
1) CH3-CH>-COOCH3 + H.O -
2) CH»-O-CO-Ci7H3s

CH-O-CO-Ci7H3zs + 3 KOH - a) OMblJIeHue,

CH»-O-CO-C17H3s 0) ruapUpoBaHue,
3) CH>-O-CO-C17Hz3 B) sTepudUKalus,

CH-O-CO-Cy7H3z + 3 Hz - T) TUAPO/IU3.

CH»-O-CO-C17H33
4) CH3-COOH + C;HsOH -
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MeToauka npoBejeHNsi KOHTPOJISA

[TapameTpbl METOUKHU 3HaueHue rapaMmerpa
IIpenen nnTeILHOCTHA BCETO KOHTPOJIS 15 MUHYT
ITocnenoBaTelbHOCTb BEIOOpA BOITPOCOB CnyyaiiHas
[IpepiaraeMoe KOJIMUeCTBO BOIIPOCOB 5

Kputepuu orjeHKu:

-5 0a/UIOB BBICTAB/SIETCS CTYZEHTY, KOTODPbIM TIPaBUIBHO BBITIOJMHSIET 5 TECTOBBIX
3a/laHui;

- 4 6a/1a BBICTABJISIETCS CTY/IEHTY, €C/TH MPABU/ILHO BBITIOJTHEHO 4 TECTOBBIX 3a/JaHMS.

- 3 0a/u1a BBICTAB/ISIETCS CTYAEHTY, €C/TH TIPAaBU/ILHO BBLITIOJTHEHO 3 TECTOBBIX 3a/laHUS

CamocrosTesibHas padora
(JomariHee 3a/jaHKe)

§21, ynp.1-12
Tema 1.9.1 AMUHBI

KOHTpOJIl/IpyEMLIe 3HAHHUHA: OIIpeJesieHue, KJIaCCI/Iq)I/IKaLlI/IH, HOMEHK/IaTypa, CBOﬁCTBa,
CII0Cco0bI MoJiy4yeHus v TIpUMeHeHKe yI/ieBO40B;

- BeleCTBd WM MaTepud/ibl, MHWPOKO MHCIIOJ/JIb3yeMble€ B TIIPpAKTHKE: TIJIKOKO3d, q)pYKTO3a,
KpaxMaJl, Caxapo3a, LIe/I/IF0/1I034d;

yMeHHsA: -00bSCHATh: PeakLMOHHYIO CIOCOOHOCTh OpraHWYecKUX COeAUHEHUH OT
CTPOEHUS] WX MOJIEKYJ; BBINOJHATh XUMWYECKHW SKCIIePUMEHT [0 paclo3HaBaHUIO
Ba)KHEMILIMX OpPraHWYeCcKuX BeLeCTB, MOTYYEHUIO KOHKDETHBIX BeleCcTB, OTHOCSIUXCS K
M3yUeHHbIM KJlaccaM COeIUHeHUM;

Bonpocel a5 onpoca
1. TTonsatue 06 yrneozjax. Knaccudukaiys yrneBosoB. MoHo-, [u- U MOJIMCaxapyU/bl,
TNpe/iCTaBUTeN KaK[|OU IPYIIIIb] yT1€BO/OB.
2. Buonoruueckas posib yIyIeBoZlOB, X 3HauUeHHe B )KU3HU UesioBeKa U o011jecTBa.

3. MoHnocaxapuasl. CrpoeHre U oOnTUYeCKas UW30MepuUst MOHOcaxapuzoB. HMx
K/1accrUKaLys 10 YKMC/Ty aTOMOB YIJiepo/ia v MpUpo/ie KapOOHUTbHOM IPYTIIbI.

4. @opmynel Quiiepa u Xeyopca i W300pakeHUss MOJIEKYJT MOHOCAXapHU7OB.
OTHeceHre MOHOCaxapuZioB K D- u L-psiny. BakHelillie npeJcTaBUTe/IM MOHO3.

5. 'mtoko3a, cTpoeHUe ee MOJIeKYJIbl U (pu3nyeckue cBoicTBa. TayTomepus.

6. XvMHYecKre CBOMCTBA TJIFOKO3bI: PEaKIUU TI0 a/bJeruHou rpyrrie («cepebpsiHOrO
3epKaja», OKHUCJIeHWe a30THOW KHUCJIOTOM, TUApPUpOBaHMe). PeakiuM T/IIOKO3bl  Kak
MHOT0aTOMHOT'O CIUPTa: B3aMMOJIEMCTBHE THOKO3bI € ruApokcuzoM Mmenu(1l) mpu koMHaTHOU
TeMIlepaType U HarpeBaHHUU.

7. Pa3nuuHble TUTbI OpOXKeHUsi (CIUPTOBOe, MOJOYHOKHCIIOe). ['/lIoKo3a B TpuUpo/je.
buonorruueckasi posib U MpUMeHEeHUe TTFOKO3bI.

8. ®pykTo3a Kak HU3omep IIOKO3bl. CpaBHeHHe CTPOEHUS MOJEKY/bl U XUMHYEeCKUX
CBOWCTB TJTFOKO3bI U GpyKTO3bl. PPYKTO3a B IPUPOJIe U ee OMOIOrUyecKast posib.

9. [ucaxapugel. CrpoeHune  aucaxapuzoB. Crnioco®  cou/leHeHUsI — I[UKJIOB.
BoccranaBnvBaome ¥ He BOCCTaHaB/AMBAIOLMe CBOMCTBA JMCAaxXapuJoOB Kak ClefCTBHe
COUJIeHeHUs LIUKIIa.
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10. CTPOGHI/Ie U XUMMUUYEeCKHe CBOMCTBa CdXapO3hl. TexHo/sornueckre OCHOBBI
MMPOKM3BOACTBA CaxXapO3Hbl. JlakTo3a 1 Ma/IbTO3a KakK H30MephI CaxapO3hl.

11. Tlomucaxapusl. Obiriee cTpoeHue rosMcaxapuoB. CTpoeHre MOJeKY bl Kpaxmara,
amMuI03a U aMUIONeKTHH. Pu3nueckre CBOMCTBAa KpaxMmasa, ero HaxoKJeHWe B TIPHUpPOJe U
buosiornyeckast posib. ['/TMKOreH.

12. Xumunueckue CBOMCTBAa Kpaxmasa. CTpOeHHe 5/IeMEHTapHOTO 3BeHa LIeJITHOJIO3bI.
Bnusinue cTpoeHus MosvMMepHOHM LienMM Ha (U3UuecKde M XMMHUUYEeCKHe CBOWCTBA LeJIIFOJIO3BI.
'uaposn3 11e11k0103b1, 00pa30BaHKe CJIOXKHBIX 3(DUPOB C HEOPTraHWYECKUMH W OpraHUUeCKUMU
KUCJIOTaMHU.

13. TloHsiTHe 006 MCKYCCTBEHHBIX BOJIOKHAX: arleTaTHBIN IIIeNK, BUCKO3a. HaxokaeHue B
npupo/ie U 6rosioruyeckasi posb Lesi0/103bl. CpaBHEHNe CBOMCTB KpaxMasa U LieJITH0/I03bl.

Kputepuu o1jeHKH 001ue J/isi yCTHOT'O OTBeTa
OueHka «5»:

* OTBeT IO/IHBINA 1 TPaBU/IbHbINM Ha OCHOBAaHUU U3yUeHHbIX TeOPUii;

* MaTepuras U3JIOXKeH B OIpe/ie/IeHHOW JIOTUUeCKOH MOC/Iel0BaTe/TbHOCTH, JIMTePaTyPHbIM
SI3BIKOM,;

* OTBET CaMOCTOSITe/TbHBIN.

Onenka «4»:

* OTBeT MOJIHbIN U NPaBU/IbHBIA HA OCHOBAHUU N3YUYeHHBIX TeOPUH;

* MaTepua/l M3J/I0)KeH B OIMpejleJIeHHOM JIOTHYecKOMW I10C/e/loBaTe/IbHOCTH, TIPU 3TOM
JIOTIYIIleHbl /IBe-TPHM HECYII[eCTBeHHble OIIMOKHW, WCIpaBleHHbIe TI0 TpPeOOBaHUIO
YUUTEJISL.

OueHka «3»:

* OTBeT IO/THBIN, HO TPX 3TOM JIOIMYyIllleHa CyIl[eCTBeHHasi OIMOKa WX OTBET Hero/HbIH,

HEeCBSI3HBIM.
Onenka «2»:

* MIpU OTBeTe OOHApY)KeHO HENOHMMaHHe YYallliMCSi OCHOBHOTO COZIep>KaHUsl yueOHOro
MaTepyana WIA [JIOMyIlleHbl CyIl[eCTBeHHBbIe OIMOKH, KOTOPble YyUallluics He MOKeT
WCIPaBUTh MPY HABOZJSAIIMX BOMPOCAX YUUTEIS.

Onenka «1»:
* OTCYTCTBHE OTBETa.

IIpakTHyeckas padora Ne 6
YreBo/ibl (MHCTPYKLIYS 110 BLITIOJIHEHUIO Ha CTp. 290).

Llenb: ucciefoBaTh Ha TNMpakTHKe ¢GU3MUECKMe M XUMHUUYEeCKHe CBOMCTBa TI/IFOKO3bI, Caxapos3bl,
KpaxmaJa.

Kpurtepuu o1jeHKY NpaKkTHYeCKO# padoThI

5 ba//10B:

paboTa BbIIOJIHEeHa ITOJIHOCTBIO U ITPABU/IBHO, C/Ie/IaHbI ITPaBU/IbHbIe HAO/IIOAEHUS U BhIBO/BI;
9KCITEPUMEHT OCYIIIeCTB/IEH M0 TUIaHy C yUeTOM TeXHMKH 0e30MacHOCTH W MpaBuU paboThl C
BeI[eCTBaMH U 000py/[0BaHIEM;

MIPOSIB/IEHbI OPraHU3aIlMOHHO-TPY/J0BbIe YMeHus (I0/1ep/KMBAIOTCS YMCTOTa pabouero mecra u
TIOPSIJOK Ha CTOJIe, 9KOHOMHO HCIIO/Ib3YHOTCSI PeAaKTHUBBI).

4 6a/na:
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paboTa BbINIO/IHEHA MPABU/IBHO, C/le/laHbl TIPaBU/IbHBIE HAOJFO/IeHNsT U BbIBOJbI, HO IIPU 3TOM
JKCIIePUMEHT TIPOBeJIeH He TIOIHOCTBIO W/ JIOTYIIeHbl HecyljeCTBeHHbIe OmMOKU B paboTe C
BellleCTBaMH U 000pyoBaHIEM

3 6asia:

paboTa BBITIONHEHA TIPaBU/ILHO He MeHee UeM HarloJIOBUHY W/IM JIOMyIleHa CyIlleCTBeHHas
ommbKa B X0/l SKCTIeprMeHTa, B 00bsCHEHNH, B 0pOPM/IeHUH PabOThI, B COOIO/I€HUH TTPABUIT
TeXHUKU 0e30racHOCTH Tpu paboTe C BellecTBaMH M 00OpYZOBaHHEM, KOTOpPasi UCIIPaB/ISeTCs
110 TpeOOBAHUIO YUUTEJIS.

2 6anna:

JomyleHsl nBe (M Oomee) cyljecTBeHHble OIIMOKM B XOJie IKCIIepUMeHTa, B OOBsICHEHWH, B
obopmienny paboTel, B COOJIOIEHWH TIpaBU/I TeXHHUKH Oe3omacHocTd 1pu pabore c
BeIlleCTBaMH U 000Py/I0BaHKEM, KOTOPBIE YUaI[UICS He MOJKeT MCITPaBUTh Jja)Ke Mo TpeOOBaHUIO
YUMTeJISI.

1 6amn:

paboTa He BBINOJTHEHA, Y YYall[erocsi OTCYyTCTBYIOT IKCIIePUMeHTaIbHble YMEeHUSI.

@D oHJ TeCTOBBIX 33/JaHUM /I TeKYLIero KOHTPOJIsA 3HaHUH 10 Teme:
Bbibepume 00uH npasuibHbIl 8apuaHm omeema

MounekynspHas GopMy/ia KieTyaTKu
C6H1206

(C5H804)n

(C5H1005)n

+(C6H1005)n

Kakoii cBsi3b10 coeJMHEHbI 0CTaTKH AByX MOHOCaXxapU/i0B B MOJIeKYyJie Aucaxapuja
[TenrtuHOM

+I"'nMuKo3ugHOM

BogopogHoi

Makpospruueckou

Jl1a MoHOCaxapH/i0B XapaKTepHbI CBOHCTBA
[Inoxas pacTBOPUMOCTS B BOJie

BrIicokue TeMrieparypsl I/1aB/IeHUs

+CraiKui BKyC

Bce BepHO

K BoccTaHaB/IMBAaWILMM iUCaXapuiaM He OTHOCUTCS
+Caxapo3sa

ManbT0o3a

Lesutronosa

JlakTo3a

3a6osreBaHMe caxapHbIM /Ha0eToM BbI3BaHO MOBBIIIEHHEM CO/leP)KaHHEM B KPOBH
Caxapo3sl

Pri60351

+I' oK 0361

DpyKTO3bI

YeM MO)KHO OT/IMYUTH IJIIOKO3Y OT (PPYKTO3bI
Xnopugom xesne3sa (III)
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PackaneHHoU Me/IHOM TIPOBOJIOKO#M
bpomHol Boon
+Peakijueii cepeOpsiHOrO 3epKasa

M3 yKa3aHHBIX YI/IEBO/IOB He OKUC/ISIETCA aMMHAYHBIM PAacTBOPOM OKCHJA cepedpa
I'moko3a

ManbT0o3a

JlakTo3a

+Caxapo3sa

B MoJ1eKkysie caxapo3bl 0CTaTOK IVIIOKO3bI CBSI3aH C 0CTaTKOM:
[JTFOKO3BI

+(dpyKTO3bI

rajlakTo3bl

MaJibTO3bl

le/l 06p830BaHl/ll/l LII/IKJIPI‘IECKOﬁ (l)OpMLI IVIIOKO03bl IDUHHUMAET Y4d(CTHE THAPOKCH/IBHAA
rpyiima 1npu yrjiepojHoM aTomMe:

C2

C3

C4

+C>

DpyKTO3a AB/IACTCA:
anbAeru0CupToOM
+KeTOHOCITUPTOM
OKCHKHUC/IOTOU
MHOT0aTOMHBIM CITUPTOM

IIpu HarpeBaHuu pacTBoOpa I/IIOKO03bI C THAPOKcHAOM Mean (1I):
obpasyeTcs sIpKO-CHHUM pacTBOp

BbI/le/ISIeTCsl ra3

+BbINa/jaeT KpacHO-0ypbIii 0caZioK

Ha CTeHKax Mpobupku obpa3syeTcs cepeOpUCTbIil HameT

Ha3BaHmue npomnecca, IpoTeKaroIero no ypaBHeHHIo:
CeH1206 —» 2 CoH50H + 2CO»

+OporkeHME

dboTocuHTeE3

JeKapOOKCH/TpOBaHHe

TJTUKOJTN3

Kakue u3 npuBe/leHHbIX TEPMHUHOB 0THOCATCA K (PPyKTO3e:

1. Anppernpocnupt 2. Kerociupt 3. Ilentro3a 4. I'ekco3a 5. Monocaxapup 6.
Jucaxapup

1,3,5

+2,4,6

2,3,5

2,4,5

Kakue cBoiicTBa (pyKTO3BI MOJTBEpP)KAAeT NOsB/eHUe SIPKO CHHero LiBeTa B pacTBope
¢pykTo3sbI € rupokcuaom meu (II)?
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AnbgeruiHble
KeToHHBIE
+CripToBbIE
Kucnorabie

Jiucaxapu/ioM sAB/IA€TCA:
(dbpykTO3a

KJleTyaTKa

Kpaxmail

+caxaposa

MeToauka npoBejeHNsi KOHTPOJISA

[TapameTpbl METOUKHU 3HaueHue rapaMmeTpa
IIpenen nnTeILHOCTHA BCETO KOHTPOJIS 15 MUHYT
ITocnenoBaTelbHOCTb BEIOOpA BOITPOCOB CnyyaiiHas
[IpepiaraeMoe KOJIMUeCTBO BOIIPOCOB 5

Kputepuu orjeHKu:

-5 0a/UTIOB BBICTAB/SIETCS CTYZEHTY, KOTODPbIM TIPaBUIBHO BBITIOJNHSIET 5 TECTOBBIX
3a/laHui;

- 4 6a/1a BBICTAB/ISIETCS CTY/IEHTY, €C/TH MPABU/ILHO BBITIOJTHEHO 4 TECTOBBIX 3a/JaHMS.

- 3 0a/1a BBICTAB/ISI€TCS CTYAEHTY, €C/TH TIPaBUILHO BBLITIOJTHEHO 3 TECTOBBIX 3a/laHUS

CamocrosTebHast paboTa
(JomamiHee 3ajaHMe)

§22, ynp.1-6
§23, ynp.1-11
§24, ynp.1-5

Tema 2.13. AMHUHBI

KoHTpo/iupyemble 3HaHHA: OIpeJiesieHre, KlacCU(UKallMs, HOMEHK/IAaTypa, CBOMCTBA,
Cr1oco6blI MoJTyYeHus! ¥ IpUMeHeHre aMUHOB;
- BeIIleCTBa M MaTepHasbl, IIMPOKO UCIIO/Ib3yeMble B ITPAKTHKE: aHU/TUH;

yMeHHsA: -00BSCHATh: PeakLMOHHYIO CIOCOOHOCTh OpraHWYecKUX COeAUHEHUH OT
CTPOEHUS] WX MOJIEKYJ; BBINOJHATh XUMWYECKHW SKCIIePUMEHT [0 paclo3HaBaHUIO
Ba)KHEMILIMX OpPraHWYeCcKuX BeLeCTB, MOTYYEHHIO KOHKDETHBIX BelecTB, OTHOCSIUXCS K
M3yUeHHBbIM KJlacCaM COeIUHeHUH;

Bonpocel a5 onpoca

1. Knaccuduikarus u n3omepust aMuHOB. [ToHsATHe 00 amuHax. [lepBuuHbIe, BTOPUYHBIE
U TpeTHUYHble aMuHbl. Kiaccru@ukalys aMUHOB 10 TUITy YI/1eBOZAOPOAHOrO pajuKaaa U YUCILy
aMUHOI'PYIII B MOJIEKYJIe.

2. T'omosornyeckve psifibl INpefieNbHbIX anu(aTUyeckKuX U apoMaTU4yeCKMX aMHHOB,
HU30Mepus U HOMEeHK/IaTypa.

3. XumMHuecKue CBOMCTBa aMMHOB. AMUHBI KaK OpraHMueckue OCHOBaHUs, UX CpaBHeHHe
C aMMUaKOM U JPYTMMU HeOpraHM4yeCKUMU OCHOBAHUSMU.
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4. CpaBHeHHe XUMHUUECKMX CBOMCTB anu(aTUUeCKUX U apOMaTHUYeCKUX aMHHOB.
O6pa3oBaHue aMU7IOB.

5. IIpumMeHeHre U onyueHre aMUHOB. [TonyueHne amuHoB. Pabotel H.H.3uHuHa.

Kputepuu o1jeHKH 001He I/isi yCTHOTO OTBeTa
OneHka «5»:

* OTBeT IO/IHBINA 1 TPaBU/IbHbINM Ha OCHOBAaHUU U3yUeHHbIX TeOpUii;

* MaTepuyas U3JI0XKeH B OIpe/ie/IeHHOW JIOTUUeCKOH TOC/Iel0BaTe/TIbHOCTH, JIMTePaTyPHbBIM
SI3BIKOM;

* OTBET CaMOCTOSITe/IbHBIM.

Onenka «4»:

* OTBeT MOJIHbIN U NPaBU/IbHBIA HA OCHOBAHUM N3YUYeHHBIX TEOPUH;

* MaTepua/l M3/I0)KEH B OIpejleJIeHHOM JIOTHYecKOMW I10C/e/loBaTe/IbHOCTH, TIPU 3TOM
JIOTIYIIIeHbl /IBe-TPHM HECYII[eCTBeHHble OIIMOKHW, WCIpaBJeHHbIE TI0 TpPeOOBaHUIO
YUUTEJIS.

Onenka «3»:

* OTBeT IO/HBIN, HO TPX 3TOM JIOIMYyIlleHa CyIl[eCTBeHHasi OIMOKa WIH OTBET HErO/IHbIH,

HECBSI3HbIM.
Onenka «2»:

* 1IpU OTBeTe OOHApY)KeHO HENOHMMaHHe YYallliMCSi OCHOBHOTO COZIep)KaHUsl yueOHOro
MaTepyana WIA JIOMyIlleHbl CyIl[eCTBeHHbIe OIIMOKH, KOTOPble Yyuallluics He MOKeT
WCIPaBUTh MPY HABOZSALIUX BOMPOCAX YUUTEIS.

Onenka «1»:
* OTCYTCTBHE OTBETa.

@oHJ TeCTOBBIX 33/JaHUM /I TEKYLIero KOHTPOJIsA 3HAHUH 110 TeMe:
Bbibepume 00uH npasuibHbIl 8apuaHm omgema

Oo6uas popmysia npeeTbHbIX aTM(aTHUECKUX aMHHOB:
CnH2n+2N

CnH2n+3N

+CnH2n+1NH?2

CnH2n+4N

AToM a3oTa B 3 TWIAaMHHE HAXO/UTCA B TAKOM JKe€ COCTOAHHUM THOPUAU3aIUM, KaK U aToM
yrjiepoja B:

+3TaHe

3THHE

3TeHe

OeH3oJ1e

CKOJ/IbKO 0-CBfi3eii B MOJIeKy/le MeTH/IaMUHa:
5

+6

7

4

HasBanue Bewecrsa:
CH3-CH-CH2-CH3
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NH2

3-amMmuHOOyTaH
METUIITU/IAMUH
+2-aMmuHOOyTaH
OyThIaMUH

MN3omepom 2-aMHHONIPONIaHa AB/IAETCA:
3TU/IaMUH

MeTH/IPOIN/IaMUH

2-amMmuHOOyTaH

+TpUMeTHU/IaMUH

I'omo/i0oramu siB/isieTcs napa BelecTB:
6eH30/1 ¥ aHUTMH

METWISTU/IaMUH Y TPUMeTU/IaMUH
+2-aMUHOOYTaH U M30MPONUIaMUH
2-MeTH/ITIPOTIaH 1 2-MeTH/I0yTaHa/lb

BoJjiee cuibHBIE OCHOBHBIE CBOHCTBA MpoAB/IAA€ET:
dMMHdK

+IUMeTUIaMUH

dHUJINH

MeTH/1aMHH

ITepBUYHbIe aMHHBI MOXXHO OT/IMYUTH OT BTOPUYHBIX C IOMOIIBIO:
+HNO>

H2S04

[Ag(NH3)2]OH

O

BoccTaHoB/IeHMEM HUTPOOeH30/1a MO/Ty4aloT:
3TU/I0EH30/1

FeKCHUIaMUH

+aHUTAH

OeH3on

IIponuiamMuH B3aMMOAEHCTBYeT C:
TUJPOKCH/IOM HaTpusl

TOJIyOJIOM

OKCH/IOM aTFOMUHUS

+COJITHOU KMCJIOTON

B cxeme npeBpamenuyt CH4 - X - CH3NH2 BemiectBom « X» AB/IA€TCA:
+CH3NO>

CH30NO2

CoHsOH

CH3COOH

Kakoe BeliecTBo He pearupyer ¢ AUMeTH/IAMHUHOM:
BOJia
KHUCJIOPOZ,
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cepHasi KUCJ/IOTa
+TUJPOKCHUJ, HAaTpHUs

BemecTBoM «X» B cxeme
X —(CH3)2 CH - NH2 siBisieTcsi:
rponaH
1-HuTpoTmponan
+2-HUTPOIIPOIIaH
rpormnaHoJ-1

Kakoe u3 BerecTB 0y/jeT H3MEHATH KPAaCHYI0 OKPAaCKy JIaKMyca Ha CHHIOKO?
¢dbpykTOo3a

MypaBbHHast KUCI0Ta

(heHunamMuH

+3TU/IaMUH

B cxeme npeBpaieHui
C6H6 - X1 - X2- [C6H5NH3]CI
BerecTBaMH «X1» B «X2» COOTBETCTBEHHO SIB/IAIOTCS:
C6H5NO2 u C6H5CI
C6H50H u C6H5CI
C6H50H u C6H5NO2
+C6H5NO2 u C6H5NH?2
MeTo/juKa NpoBe/jeHis KOHTPOJIsA

[TapameTpbl METOAUKHU 3HaueHHe rapameTpa
IIpenen nnTeILHOCTHA BCETO KOHTPOJIS 15 MUHYT
ITocnenoBaTelbHOCTb BEIOOpA BOITPOCOB CnyyaiiHas
[IpepiaraeMoe KOJIMUeCTBO BOIIPOCOB 5

Kputepuu orjeHKu:

-5 0a/UIOB BBICTAB/SIETCS CTYZEHTY, KOTODPbIM TIPaBUIBHO BBITIOJNHSIET 5 TECTOBBIX
3a/laHui;

- 4 6a/1a BBICTABJISIETCS CTY/IEHTY, €C/TH MPABU/ILHO BBITIOJTHEHO 4 TECTOBBIX 3a/JaHMS.

- 3 0a/1a BBICTAB/ISIETCS CTYAEHTY, €C/TA TIPAaBUILHO BBLITIOJTHEHO 3 TECTOBBIX 3a/laHUS

CamocrosTennbHas padora
(JomairHee 3a/jaHMe)

§25, ynp.1-10

Tema 2.14. AMHMHOKHC/IOTBI

KoHTpo/iupyemble 3HaHHMA: OIpeJesieHre, KlacCU(UKallvs, HOMEHK/IAaTypa, CBOMCTBA,
Cr1ocobbI MoJTyYeHus! ¥ IpUMeHeHe aMUHOKHUCIIOT;
- BeIIleCTBa M MaTepHasbl, IMMPOKO UCIIO/Ib3yeMble B ITPAKTHKE: AMUHOKHC/IOTHI, KallpoH;

yMeHHsA: -00bSCHATh: PeakLMOHHYIO CITOCOOHOCTh OpraHWYecKUX COeAUHEHUH OT
CTPOEHUS] WX MOJIEKYJ; BBIMOJHATh XUMWYECKHW SKCIIEPUMEHT [0 paclo3HaBaHUIO
Ba)KHEMILIMX OpPraHWYeCcKuX BeLeCTB, MOTYYEHUI0 KOHKDETHBIX BeleCTB, OTHOCSIUXCS K
M3yUeHHbIM KJlacCaM COeJUHeHWH;
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Bonpocel a5 onpoca

1. TTonsTHE 06 AMUHOKHC/IOTAaX, MX KIaCCU(UKAIVS U CTPOEHHE.

2. HomeHksaTypa aMUHOKHCJIOT.

3. JIBOMCTBEHHOCTb KHMCJIOTHO-OCHOBHBIX CBOWCTB aMMHOKUCJIOT U ee TIPUYMHBI.
bunosnsipHbie HOHBIL.

4. Peakuyu KoHZeHcalmu. [lenrtuaHas CBs3b.

5. CuHTeTHYecKue BOJIOKHA: KanpoH. Kiaccugukaiys BoIOKOH.

6. [ToyueHrie aMHHOKHCJIOT, X TIPUMeHeHHe U Orosioruueckast GyHKLHS.

Kpurtepuu onjeHKH 0011i1e i/Isi yCTHOT'O OTBeTa
Onenka «5»:

* OTBeT MOJIHbIN U NPaBU/IbHBIA HA OCHOBAHUU U3YUYeHHBIX TeOPUH;

* MaTepuasl U3/10KeH B OIpe/ie/IeHHOM JIOTUYeCKOU 110c/Ie/loBaTe/IbHOCTH, JIUTepaTypPHbIM
SI3BIKOM;

* OTBeT CaMOCTOSITe/IbHBIN.

OneHka «4»:

* OTBeT IO/IHbIN U NIPaBU/IbHBIN Ha OCHOBAHMY U3YUYeHHBIX TeOpUH;

* MaTepuaJ W3/10)KeH B OIpe/ieJIeHHOW JIOTUYeCKOW I10C/1e[j0BaTe/IbHOCTH, IPU 3TOM
JIONyIlleHbl /IBe-TPU HeCyllleCTBeHHble OIIMOKM, WCIIpaBieHHble [0 TpeboBaHUIO
yuuTerns.

Onenka «3»:

* OTBeT TIOJIHBINA, HO TIPK 3TOM JIOMyIl[eHa CyIIeCTBeHHasi OIMOKa WM OTBET HerloJIHbIH,

HECBSI3HbIN.
OneHka «2»:

* TIpY OTBeTe OOHApY)XeHO HeloOHWMaHWe YYallUMCsi OCHOBHOIO COjiepyKaHusi yueOGHOro
Marepvasa WM [OIYyIIeHbl CyIeCTBeHHbIe OIIMOKM, KOTOpble YUal[UiiCs He MOXKeT
VCTIPaBUTh [PU HABOJALIMX BOIIPOCAX YUUTeSIS.

Onenka «1»:
* OTCYTCTBHE OTBeTa.

®DoHJ TeCTOBBIX 3a/laHUH /Il TEKYI[ero KOHTPOJ/Isl 3HAHUU M0 TeMe:

Bbibepume 00uH npasuibHbIl 8apuaHm omgema

OcCHOBHBIE CBOHCTBA AMHHOKHC/IOT 00y C/I0B/IeHbI MPUCYTCTBHEM B MOJIEKYJIe:
yTJIeBOJOPO/IHOTO PaZlKara,

+aMUHOTPYTITIBI,

KapOOKCH/TbHOM TPYTIIBI.

B cubHOIIEI0UHOM Cpeie aMHHOKH(/IOTA NMPeACTaB/IsAeT Co00i:
+aHUOH,

KaTHOH,

OUITOSIPHBIN WOH,

HEUTPA/IbHYI0 MOJIEKYITY.

AMI/IHOKI/ICJIOTBI, KOTOpbI€ HE MOI'YT CHHTE€3HPOBATHLCHA B OPraHU3Me Ye/I0BeKad, d
MOCTYyIaKT C HHH.(Eﬁ, Ha3bIBAKTCA:

0-aMHHOKHNC/IOTAMH,

MUILEBBIMH,
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+He3aMeHUMbIMU,
reTepoLUK/INYeCKUMHU.

CKO0J/IbKO M30MepPHBIX JUMENTH/I0B MO)KHO MOJIyUYUTh U3 ABYX aMHHOKHC/IOT — [JIMIHA U
ajlaMuHa?

+ABa,

TpH,

YeThIpe,

IISTh.

OcTaToK KaKoi aMHUHOKHC/IOTBI, HAPAAYy C acCllapariHOBOM KHC/I0TOH, BXO/JUT B COCTaB
acraprama?

JIeULIMH,

+(heHunanaHuH,

BaJIvH,

TJIULVH.

I/ICHOJIb3yH IJIMIUH U a/1aHUH, MOXXHO HOJIqu/ITb pa3JII/IquIX AUIIEINITU/A0B:
1;

+2;

3;

4.

I' iunuH 00pa3yeT (JI0KHBIN 3(UP B pe3y/IbTaTe B3aHMOJEHCTBHUS:
C TU/IPOKCHJIOM HaTpHsi

¢ 6pomMoBozIOpPOZIOM

+C 3TaHOJIOM

C aMMHOYKCYCHOM KHCIOTOU

2-aMHHOTIPONAHOBAsA KUC/IOTA M a/IAaHUH SIBJISIIOTCH:
CTPYKTYPHBIMU H30MepaMu

reoMeTpUUeCKUMH U30MepaMu

+TOMOJIOraMu

OJTHUM U TE€M >Ke BeIlleCTBOM

Yucs10 n3omMepHbIX aMHHOKHCIOT coctaBa C4HIO2N paBHo:
+3;

-

SRR

AmvuHokuciora coctasa CH3 — CH — CH2 — COOH Ha3bIBaercs:

|
NH2

O - aMMHOMaCJIsiHasi KUCJI0Ta;
+3-aMMHOOYTaHOBAasi KMCJIOTa,;
3- aMMHOKAaIpOHOBas KUCJIOTa;
2-aMHHOIIPONaHOBask KUC/I0Ta

AMHMHOKHC/I0THI KaK 1 aHW/IHH pearupymr C:
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KOH

CHsCl

+HCI

Ho

MeToMKa IpoBeieHHs1 KOHTPOJISA

[TapameTpbl METOUKHU 3HaueHue rapaMeTpa
IIpenen nnTeILHOCTHA BCETO KOHTPOJIS 15 MUHYT
ITocnenoBaTeIbHOCTb BEIOOpA BOITPOCOB CnyyaiiHas
[IpepiaraeMoe KOJIMUeCTBO BOIIPOCOB 5

Kputepuu orjeHKu:

-5 0a/UTIOB BBICTAB/SIETCS CTYZEHTY, KOTODPbIM TPAaBUIBHO BBITIOJMHSIET 5 TECTOBBIX
3a/laHui;

- 4 6a/1a BBICTAB/ISIETCS CTY/IEHTY, €C/TH MPABW/ILHO BBITIOJTHEHO 4 TECTOBBIX 3a/JaHMS.

- 3 0a/1a BBICTAB/ISIETCS CTYAEHTY, €C/TH TIPAaBU/ILHO BBLITIOJTHEHO 3 TeCTOBBIX 3a/laHUS

CamocrosTenbHas padora
(JomaiHee 3a/jaHMe)

826, ynip.1-7
Tema 2.15. Benku

KOHTpOJIPIpyEMLIe 3HAHHUHA: OIIpeJesieHue, KJIaCCI/I(bI/IKaL[I/IH, HOMEHK/IaTypa, CBOﬁCTBa,
CII0Cco0bI MoJIy4eHHus v TIpUMeHeHre 6EJ'IKOB;
- BellleCTBa U MaTepHaJibl, IIMPOKO UCII0/Ib3yeMbI€ B MMTPAKTHUKE: 66]’[KI/I;

yMeHHsA: -00BSICHATH: PEaKIIMOHHYIO CITOCOOHOCTh OPraHUYeCKWX COeAMHEHUH OT
CTPOEHMS] UX MOJIEeKY/; BBINOJHATh XUMWYECKUM SKCIEpPUMEHT I0 paclio3HaBaHUIO
B&)KHEUILINX OPraHWYeCKUX BeLeCTB, MOJyYEeHUI0 KOHKDETHBIX BeIeCTB, OTHOCSILLIUXCS K
V3y4YeHHBIM KjlacCaM COe/IMHeHUH;

Bomnpocs! ass onpoca

1. Besnku Kak mnpupofHble mosvMepbl. IlepBuuHasi, BTOpUYHAas, TpeTUUHas W YeTBePTUYHAas
CTPYKTYpHI OekoB. @UOpUIIsIpHBIE U TI00Y/ISpHBIE OesTKu.

2. XvMrYecKue CBOMCTBa Oe/KOB: ropeHUe, JeHaTypaLusi, TMIpo/n3, KauecTBeHHbIe (I[BETHbIE)
peakLiiu.

3. Buonoruueckue GyHKIUM O€/IKOB, UX 3HaUEHHUE.

4. benku Kak KOMITOHeHT niuiify. [Tpo6siema 6e/TKOBOTO TOIO/IaHUS U TTyTU €e PelleHHs.

Kpurtepuu onjeHKH 001111e i/Is1 yCTHOT'O OTBeTa
Onenka «5»:
* OTBeT MOJIHbIN U NPaBU/IbHBIA HA OCHOBAHUU N3YUYeHHBIX TeOPUH;
* MaTepuaJl U3/10KeH B OIpe/ie/IeHHOM JIOTUYeCKOU 110c/Ie/loBaTe/IbHOCTH, JIUTepaTypPHbIM
SI3BIKOM;
* OTBeT CaMOCTOSITe/IbHBIN.
OueHka «4»:
* OTBeT IO/IHbIN U NIPaBU/IbHBIN Ha OCHOBAHMY U3YUYeHHBIX TeOpUH;
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* MaTepua/l M3J/I0)KeH B OIMpejleJIeHHOM JIOTHUYeCcKOMW T10C/e/loBaTe/IbHOCTH, TIPU 3TOM
JIOTIYIIIeHbl /IBe-TPHM HECYII[eCTBeHHble OIIMOKHW, WCIpaBJeHHbIE TI0 TpPeOOBaHUIO
YUUTeJISL.

OueHka «3»:

* OTBeT IO/HBIN, HO TPH 3TOM JIOIMYyIlleHa CyIl[eCTBeHHasi OIIMOKa WJIH OTBET HErO/IHbIH,

HECBSI3HBIN.
Onenka «2»:

* 1IpU OTBeTe OOHApY)KeHO HENOHMMaHHe YYallliMCSi OCHOBHOTO COZIep)KaHUsl yueOHOro
MaTepuana WIA JOMyIlleHbl CyIl[eCTBeHHbIe OIIMOKH, KOTOPble YyUallluics He MOKeT
WCIPaBUTh MPY HABOZSAIIMX BOMPOCAX YUUTEIS.

Onenka «1»:
* OTCYTCTBHE OTBETa.

IIpakTnueckasi pa6ora Ne 7.
AMuHBL. AMUHOKUCIOTHL. Besiku (MHCTPYKLMS MO BBITIOJIHEHUIO Ha CTp. 292).

Lens: uccnemoBaTh Ha MpakTHKe (QU3MUeCKWe W XUMUYEeCKWe CBOWCTBA aHW/IMHA, TIMI[UHA,
Oeska.

KpuTepun onieHKH NpakTHYeCKOH padoThI
5 6ay10B:
paboTa BbINO/THEeHA TIOTHOCTBIO ¥ TIPAaBU/TbHO, CZe/aHbl ITPaBU/IbHbIe HaO/TI0JeHusI U BLIBO/IBL;
JKCIIEPUMEHT OCYIIIeCTB/IEH T0 TUIaHy C yUeTOM TeXHHWKH 0e30macHOCTH W TpaBui paboThI C
BellleCTBaMH U 000pyoBaHEeM;
TMIPOSIB/IEHbI OPTraHU3allMOHHO-TPYJOBbIe YMeHHsl (I0/1ep/KUBAIOTCS YMCTOTa paboyero Mecra u
TIOPSZIOK Ha CTOJIe, 5KOHOMHO MCITOTb3YIOTCSI PeaKTHBBI).
4 6anna:
paboTa BbINO/IHEHA MPABU/IBHO, C/le/laHbl TIPaBU/IbHBIE HAOJFO/IeHNsT U BBIBO/JbI, HO TIPU 3TOM
JKCIIePUMEHT TIPOBeJIeH He TIOJIHOCTBIO W/ [IOTYIIeHbl HecyleCTBeHHbIe OmMOKU B paboTe C
BellleCTBaMH U 000pyoBaHIEM
3 6asia:
paboTa BBITIONHEHA TIPAaBUILHO He MeHee UeM HarloJIOBUHY W/IM JIOMYyIleHa CyllecTBeHHas
ommbKa B X0/l SKCIIeprMeHTa, B 00bsCHEHNH, B 0(OpPM/IeHUH PaboThI, B COOIO/I€HNH TTPABUIT
TeXHUKU 0e30racHOCTH Tpu pabore C BellecTBaMH U 00OpYZOBaHHEM, KOTOpPasi UCIIPaB/ISeTCs
110 TpeOOBAHUIO YUUTEJIS.
2 6anna:
JomyleHsl nBe (M Oomee) cyljecTBeHHble OIIMOKM B XOJie 9KCIIEPUMeHTa, B OOBsICHEHWH, B
obopmienny paboTel, B COOJIIOIEHWM TIPaBHU/I TeXHHUKH Oe3omacHocTH 1pu pabore c
BeIlleCTBaMH U 000Py/I0BaHKEM, KOTOPBIE YUAI[UICS He MOJKeT MCITPaBUTh Ja)Ke Mo TpeOOBaHHUIO
YUMTeJISI.
1 6asmn:
paboTa He BBINOJIHEHA, Y YUall[erocsi OTCYTCTBYIOT SKCIIePUMeHTaIbHbIe YMEeHUSI.

@oHJ TeCTOBBIX 33/JaHUM /1A TeKyLIero KOHTPOJIsA 3HAaHUH 0 TeMe:
Bbibepume o0uH npasuibHbIl 8apuaHm omeema

AMHMHOKHUC/IOTBI, He00X0AMMBbIe /1 IOCTPOeHHUsI 0e/IKOB, MONafAAlT B OPraHu3M
yesji0BeKa:

+C Ta1en,

C BO3/[yXOM,
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C BOJIOH,
OT MaTepPUHCKOT'0 OpraHu3Ma.

CnmpasieBHiHOe COCTOSTHYE TO/TATIENITH/{HOM LIely sIB/ISAeTCs CTPYKTYPOH Oesika:
TIepBUYHOM,

+BTOPHUYHOM,

TPETUYHOM,

YeTBepTUYHOMU.

JleHaTypanuey Ha3bIBaeTCs:

CBsi3bIBaHMe OenlKaMu MOJIeKYJT BOZbI,

+YaCTUYHOe WJIH TTOJTHOE pa3pylleHre MPOCTPAHCTBEeHHOW CTPYKTYPbI O€/TKOB IpU COXpaHeHUH
NepBUYHOM CTPYKTYPBI,

paciiierieHye MOMUIeNTUAHON ey N0, elicTBreM (epMeHTOB,

noTepsi 0eIKOBOI MOJIEKYJIOM 3/1eKTPUYeCKOro 3apsi/ia Py ornpe/iesleHHOM KHCI0THOCTH CPeZibl.

I'upon3 6e/IKOB UCMO/IB3YHOT:

+ 717151 TIOJTyYeHUs] aMUHOKHCJIOT,

JUIs1 TIOJTyYeHus] CTyAHeH,

[T CHYDKEeHUsT paCTBOPUIMOCTH OesTKOB B BO/e,
J/Is KaueCTBEHHOT'0 0OHapy KeHUsi OesIKOB.

IIpu ropeHnu 6e/1KOB OLyIIAeTCs 3amax:
TYXJIbIX SIHIII,

+XOKeHOT0 pora,

amMMHaKa

ropesioi pe3vHblI.

JInsi mpoBe/ieHNs1 KCAHTONPOTEHHOBOM peaki[iy NoTpebyeTcs peareHT:
H>SO4

Cu(OH):

+HNO3

FeCI3

BenkaMu Ha3bIBalOTCA:

MIPUPOJHbIE MTOMMePbI, MOJIEKYJIbl KOTOPBIX TTOCTPOEHbI U3 OCTAaTKOB MOHOCaxXapH/0B;
+TIpUPOZHBIE [T0JIUMepPbl, MOJIeKY/Ibl KOTOPBIX [IOCTPOEHbI U3 OCTaTKOB (-aMUHOKHUCIIOT;
MIPUPO/IHBIE BeleCTBa. TIPe/ICTaB/ISIONIMe CO00M C/I0KHBIe 3GUPHI ITHL[ePHHA U BBICIINX
KapOOHOBBIX KUC/IOT;

MIPUPO/IHBIE TTOJTUMEPBI, MOJIEKYJIbI KOTOPBIX MPeJCTaBIIsIOT COO0i TOC/IeI0BaTeIbHOCTh
HYKJIeOTH/IOB;

Kakue u3 pyHKIMii CBOMCTBEHHBI 0e/TKaM?
KaTaJuThuuecKas,

TPaHCIOPTHas,

3all[UTHas,

+BCe CBOMCTBEHHBI.

MaccoBasi 10711 KAKOTr0 3/IeMeHTa B 0e/IKax Hau00,/IbIasa?
+yrnepoga,

BOJIOpPO/Ia,

KHUC/IOPO/a,
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d30Td.

B nosmmMepHoi#i 1jenu 6e/IKOB COCe/JHHE 0CTaTKH aMUHOKHC/IOT CBSI3aHBI JPYT C APYroM
CBAI3bIO:

BOZIOPO/IHOM,

aMUTHOM,

+IenTHHOM,

JUCYTb(QUIHOM.

BuTKM ciMpa/ii BTOPUYHOM CTPYKTYPbI 0€e/IKa CKpenJieHbI IJIaBHbIM 00pa3oM 3a c4eT
CBsi3eH:

HMOHOBBIX,

KOBaJIeHTHBIX,

+BOJOPOJHBIX,

IUCYNb(GUIHOM.

K nenarypanuu 6e/1Ka MO)KeT IPUBECTH:
no0baBsieHre CUTBbHBIX IeKTPOJTUTOB,
HarpeBaHue,

¢u3Bo3a€liCTBYE,

+BCe OTBETHI BepHbI

BesKu ABAAIOTCA OAHUM U3 Ba)KHEHIINX KOMIIOHEHTOB IHIIM. B 0CHOBe YCKOpeHHs 0e/ka
B JKeJIy/JOUHO-KHIIIeYHOM TPAKTe JIe)KUT PeaKius:

OKHCJIeHUS,

+TU/IPOIN3a,

TepuduKaLys,

JleruzipaTarivu.

M3roroB/eHne 0e3e 0CHOBAHO Ha CIIOCOOHOCTH 0€/IKOB K:
THU/POJIH3Y,

rU/paTaliu,

+1eH006pa30BaHMIo,

JleHaTypaL1u.

J1s1 mpoBeieHNs1 OMyPeTOBOM peaKIiy MoTpedyeTcs1 peareHT:
HNOs3

(CH3COO),Pb,

H>S04

+CuSOs.

Hanunuue cepbl B 6e/1Kax 00HapPyXUBaeTCsA C MOMOIIBIO peareHTa:
HNOs3

Cu(OH):

FeClIs

+(CH3COOQO)2Pb

Meto/uKa NpoBe/ieHNs KOHTPOJIA

[TapameTpbl METOAUKH 3HaueHue rapaMeTpa

[Ipeses AIUTE/ILHOCTH BCEIO KOHTPOJIS 15 MuHyT

ITocnenoBaTebHOCTb BEIOOpA BOITPOCOB CnyyaiiHas

Hpe,zmaraeMoe KOJIM4UeCTBO BOIIPOCOB 5
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Kputepuu orjeHKu:

-5 0a/UTIOB BBICTAB/SETCS CTYZEHTY, KOTODPbIM TIPaBUIBHO BBITIOJNHSIET 5 TECTOBBIX
3a/laHui;

- 4 6a/1a BBICTAB/ISIETCS CTY/IEHTY, €C/TH MPABU/ILHO BBITIOJTHEHO 4 TECTOBBIX 3a/JaHMS.

- 3 0a/1a BBICTAB/ISIETCS CTYAEHTY, €C/TH TIPaBU/ILHO BBLITIOJTHEHO 3 TECTOBBIX 3a/laHUS

CamocrosTenibHas padora
(JomaiHee 3a/jaHMe)

827, ynip.1-10

HroroBast KonrposbHas pabora nmo pa3paeny «OpraHudeckasi XHMHUsD»

Bapmuasnr 1.

1. 3anuiuTe ypaBHeHHsl peaKldid, C TIOMOIIbI0 KOTOPBIX MOXXHO OCYII[eCTBUTH TpeBpalleHUsl.
YKaxkuTe ycioBus peakiyii. laliTe Ha3BaHUsI OPraHUUECKUM Bell[eCTBaM.

CH3-CH2 OH - CH3-C=0 - CH3-COOH

2. B ogHOM U3 COCY/[IOB HAXOJUTCS pAaCTBOP aibJeruja, B [JPyroM- pPacTBOP alleToHa.
[MpeanoXxuTe CroCcoObl OMNpe/ieNIeHUs COJIEP>KUMOr0 KaXKI0ro COoCy/ia.

3. CocraBbTe (GOpMyJbl BellecTB: a) OyraHosn-2; 6) 6yreH-3-o1-1; B) rugpokcubeHson; r) 2-
MeTHU/I0yTaHab.

4. Boiuricute 06beM BoZiopoza (H.y.), BblIeNMBIIErocs Mpyu B3aumoeictsuu 94 r ¢eHosma c 51
HaTpUS.

5. 3anuinuTe ypaBHeHUs peakKLWi, C TIOMOILbI0 KOTOPBIX MOYKHO OCYIIIeCTBUTH TpPeBpalljeHMUs.
YKaxkuTe yci0BUs peakiuii. [laiiTe Ha3BaHUsSI OpraHUYeCKUM BellleCTBaM.

CH3-CH,-C=0 - CHs-CH;-COOH - CHs - CHCI - COOH

6. CocraBbTe (HhOPMYJIbI OZHOTO TOMOJIOTA ¥ BO3MOYKHBIX M30MEPOB BEIL[eCTBA, COCTaB KOTOPOTO
C4HsgOs. K KakuM Kjaccam opraHUUecKuX coeJJuHeHU OTHOCSATCS JiaHHbIe BelrlectBa? Ha3oBure
uX.

7. Kakyie Macchl KMC/IOTHI U CIIMPTa He0OXOJUMO B3sITh AJIs1 MoIyyeHus: 1 I MeTu/alieTara rnpu
BbIxo/le 3¢pupa 60% 0T TeopeTHUYeCKH BO3MOXKHOT0?

8. 3amMinTe ypaBHeHUs! peakldi, C TTOMOILBI0 KOTOPBIX MOYKHO OCYIIIeCTBUTH TIpeBpalljeHMUs.
YKaxkuTe yci0BUs peakiuii. [laiiTe Ha3BaHUsSI OpraHUYeCKUM BellleCTBaM.

KanMa]'[ — TIJIF0KO3a — 3TaHOJ/I — 3TH/IeH — alleTu/IeH — OeH3o/m — HI/ITp06eH3OJI.

9. CoctaBbTe CTPYKTypHbIe (HOpMyJbL: a) HUTpoOeH30/a; 0) METWISTWIaMHMHA; B) 2-
aMUHOTIPOTIAHOBOM KUC/IOTHI; T') CaXapo3bl.

10. Berurcivre MacCy NpoAyKTa peakLiuu, eciiv [ji Hee UCIoJib30Baiv 18,6 r anumvHa u 14,6 ¢
XJIOPOBOZIOPO/A.

Bapmuanr 2.

1. 3anuiMTe ypaBHeHHsl peakivii, C MOMOIIbI0 KOTOPbIX MOYKHO OCYII[eCTBUTH TpeBpallleHusl.
YKaxkuTe yci0BUs peakijuii. [laiiTe Ha3BaHUsSI OpraHUYeCKUM BellleCTBaM.

CH» - CH3-C=0 - CH3-CHy OH
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2. Ob6bsicHUTe, TIOYeMy KHCJIOTHbIe CBOMCTBa (peHOMa BbIp&KEHbI CUIbHee, YeM KUCJIOTHbIE
CBOMCTBA BOJbI Y CIIUPTOB.

3. CocraBbTe (opMmynbl BellecTB: a) TMeHTaHAWon-1,2; 6) 3-OpommporiaHanb; B)1,2-
UTUPOKCUOEH30JT; T) TPOTIaHoI-2.

4. Tlpu okucneHud 8,8 T yKCyCHOTO anbfieryjla aMMHadyHbIM DPAacTBOPOM OKcHja cepebpa
BbIleIIoCch 35 T cepeOpa. Bbunc/iMTe MacCOBYHO /IO/MI0 BBIXOZA cepebpa OT TeOopeTUdYecKH
BO3MOJKHOTO.

5. 3anuIuTe ypaBHeHUs peakiivii, C TTOMOIIbI0 KOTOPbIX MOYKHO OCYILeCTBUTh IMpeBpalljeHusl.
YKaxkuTe ycioBUs peakiyil. laliTe Ha3BaHUsI OPraHUUECKUM Bell[eCTBaM.

CHs - COOCH3 - CHs - COOH - CHs - COONa

6. CocTtaBbTe (hOpPMYJIbI OTHOTO TOMOJIOTa ¥ BO3MOXXHBIX M30MEpPOB BelleCcTBa, COCTaB KOTOPOTO
CsH1002. K kKakvMm K/accaM OpraHWYeCKUX COeJWHEHUM OTHOCATCS [laHHble BelecTBa?
Hazosure ux.

7. Kakoii 006bemM Bojopojia (H.y.) MOXKHO TOJIyUYdTh TIpH B3auMoeiictBun 13,2 T OyTaHOBOM
KUCJIOTHI C 6 T MeTa/l/Inueckoro HaTpusi?

8. 3anuimmTe ypaBHeHUS peakiuii, C TMOMOIIbI0 KOTOPbIX MOYKHO OCYIIIeCTBUTH TpeBpallleHusl.
YKaxkuTe ycioBus peakiyii. laliTe Ha3BaHUsI OPraHUUECKUM Bell[eCTBaM.

Lleurono3a — TIUIIOKO3a — 3TaHOJM — YKCyCHas KHCJIOTa — XJIOPYKCyCHas KHCJIOTa —
aMHMHOYKCYCHast KUC/IOTa — aMHHOALleTaT HaTpUsl.

9. CocraBbTe CTPYKTypHble (opmysel: a) 2,4,6-TpuHuTpodeHona; 0) AMMeTHUIaMuHa; B) b-
aMHUHOMAC/ISTHOM KUC/IOTHI; T) (PPYKTO3bI.

10. TIpu BoccTaHoByeHnu 12,3 T HUTpoOeH3osa mosyueHo 8,5 r aHwiMHa. KakoBa maccoBas
[10/151 BBIXO/la aHW/IMHA OT TeOpeTUYeCKU BO3MOKHOI0?

dopmMa NpoMeXKyTOUHOM aTTecTallu Mo JUCLHHIUIHHE 3a4em C OYeHKOlU

OkoHuaTe/IbHBIE pe3y/bTaThl 00yueHUs ((HOPMHUPOBaHMS KOMITETEHIIUH) OMpeesstoTCI
TIOCpe/ICTBOM TiepeBo/ja 6asioB, HabpaHHBIX CTYZEHTOM B TPOL[eCCe OCBOEHUS JUCLIUTIIMHBI, B
OLIeHKH:

— 6a30BbIli ypoBeHb CHOPMUPOBAHHOCTU KOMITETEHL[UM CUWTAeTCsl AOCTUTHYTBHIM, ecC/id
pe3ynbTaT 00yueHWs COOTBETCTBYET OILIEHKE «y/0B/IeTBOPUTENbHO» (50-64 peHTHHrOBBIX
6asoB);

— TOBBIIIEHHbIN YpOBeHb C(HOPMUPOBAHHOCTH KOMIETEHLIUA CUMTAeTCs JOCTUTHYTHIM,
ec/ii pe3ysibTaT 00y4YeHUs COOTBETCTBYET OLieHKaM «XOopoilo» (65-85 peHTHHroBbIX 0asioB) u
«OT/TIUUHO» (86-100 peHdTHHTOBBIX OAJIIOB).

Bonpocs! kK 3aueTy ¢ OLleHKO!

1. OcHoBHble mTOHATHA xUMHMM. BemectBo. Atom. Monekyna. XUMHWUYeCKUAN
371eMeHT. AJIJIOTPOIUS.
2. [Ipoctble ¥ cnoxkHble BeljecTBa. KaueCTBeHHBIM W KOJIMUECTBEHHBIM COCTaB

Bell[eCTB. XUMHUeCcKre 3HaKU U (popmysbl. OTHOCUTe/bHBbIE aTOMHAsi U MOJIEKYJIsIpHasi MaccChl.
KonuuecTBO BeljecTra.

3. CrexyomeTpusi. 3aKOH COXpaHeHUs] MacCChl Bell[eCTB. 3aKOH IOCTOSIHCTBA COCTaBa
BelLleCTB MOJIEKY/ISIPHOW CTPYKTYPBI.

4. 3akoH ABOra/ipo U CjefiCTBYsI U3 Hero.

5. Otkpertue [1.11. MengeneeBbiM Ileprogrueckoro 3akoHa. [leproguueckuii 3aKoH

B (hopmynupoBke [.11. MeHzeneeBa.
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6. Ilepuoguueckas Tabmuija XMMHUYeCKUX 3/IeMEHTOB — rpaduryeckoe oToOpakeHue
MepUoANUecKoro 3akoHa. CTPyKTypa NeprHoAnYecKOr TaOuIbl: mepruosl (Masible ¥ OosbIme),
rpynmnbl (T71aBHas ¥ 0O00YHast).

7. ATOM — cnoxHas vacthna. fAapo (IpOTOHBI M HEWTPOHBI) M 371eKTPOHHAs
obonouka. M3oTonsl. CTpoeHye 371eKTPOHHBIX 000/104eK aTOMOB 3/IEMEHTOB MaJbIX [IePUO/OB.
8. OcobeHHOCTH CTPOEHUs 3/1eKTPOHHBIX 000/I0UeK aTOMOB 3/1eMEHTOB OOJBIINX

nepuo/ioB (repexoJHbIX 3yieMeHTOB). [loHsThe 06 opbutansx. s-, p- u d-Opburamm.
OneKTpOHHbIe KOH(GUTypallUi aTOMOB XMMUUECKUX 3/1eMeHTOB.

9. CoBpeMeHHasi (hOpMy/IMPOBKa MEPUOAUUECKOT0 3aKOHA. 3HaueHue MepruoruecKoro
3aKOHa U TMepUOANYeCKOM CHUCTeMbl XUMHYeCKUX 37ieMeHTOB [I.VI. MeHzeneeBa Ajisi pa3BUTHSA
HayKW U IOHUMaHUsI XUMUYeCKOW KapTUHBI MUpA.

10. VoHHasi xumuueckasi cBsi3b. KaTnoHbl, ux oOpa3oBaHHe U3 aTOMOB B pe3y/bTare
mporiecca OKHC/eHWs. AHHOHbI, WX oOpa3oBaHMe U3 aTOMOB B pe3y/bTaTe Iipoljecca
BOCCTaHOB/IeHHs. VOHHasg CBS3b, KaK CBfI3b MeEXAY KaTWOHaMM U aHWOHAMU 3a CyYeT
371eKTPOCTaTUUeCKOr0 MPUTSKEHHS.

11. Knaccudukaiusi HMOHOB: MO COCTaBy, 3HAaKy 3apsja, HaJW4WI0 THApPaTHOMR
obosiouku. VoHHBIe KpucTa/uiMueckude peiieTKd. CBONCTBA BeleCTB C HWOHHBIM THIIOM
KPUCTa/JINYeCKON PelleTKH.

12. KoBasieHTHast xuMuueckasi CBsi3b. MexaHn3M 00pa3oBaHHMsl KOBaJieHTHOW CBSI3U
(oOMeHHBIN M [JOHOPHO-AKI[ENTOPHBIN). DJIEKTPOOTPULIaTe/TbHOCTh. KoBasieHTHBIe TOJIIpHas U
HeroJisipHasi CBsi3u. KpaTHOCTh KOBa/JIeHTHOM CBS3M.

13. MonekynisipHble YU aTOMHbIe KpPUCTa//Idueckue pelieTKu. CBOMCTBa BeIEeCTB C
MOJIeKYJIIPHBIMU M aTOMHBIMU KPUCTA/JIMYECKMMU pelleTKaMu.

14. Meranmmueckasg CBsi3b. MeTa/mmueckass  KpUCTa//IMyeckas — pelleTka U
MeTa/l/InuecKas XuMuJeckasi CBsisb. Pusnyeckue CBOKMCTBa METAJIIOB.

15. ArperaTHble COCTOSHMS BeLLeCTB W BOJOpPOJHAas CBs3b. TBeproe, XUAKOe U
razoobpa3Hoe COCTOsIHUSI BellleCcTB. [lepexo/ BelllecTBa M3 OJHOTO arperaTHOrO COCTOSIHUS B
Apyroe. BomopojHas CBfI3b.

16. Ywucrtele BemjectBa M cMecu. IloHatTMe o cmecu BeljecTB. I'oMoOreHHble W
reteporeHHele cMecu. CocTaB cmeceil: o0ObeMHass M MaccoBasi [JOJM KOMIIOHEHTOB CMeCH,
MaccoBas [10Jis1 IPUMeCeid.

17. Boga kak pactBopuTesib. PacTBOpUMOCTh BellecTB. HacoblllleHHbIe, HeHaChIL[eHHbIe,
TepechlllleHHble PACcTBOPbL. 3aBHCHMMOCTb DPACTBOPUMOCTH Ta30B, >KUJKOCTEM W TBEPJbIX
BeIl[eCTB OT Pa3/InYHbIX (PAaKTOPOB.

18. MaccoBas [j0/11 paCTBOPEHHOT0 BelleCTBa.

19. ONeKTPOIUTBI U He3eKTPOIUThI. [IoHATHe 371eKTPOUTUYECKON [AUCCOLMALIAN.
MexaHW3Mbl 37€KTPOIUTUYECKON [AUCCOLMALMM /Il BeLeCTB C pPas3/IMYHbIMU TUIIAMU
XUMHYECKOM CBS3U.

20. CrerneHb 3/eKTPOJUTUUECKON guccolaliuid. CunbHble U Cabble 37eKTPOJTUTHI.
OCHOBHBIE MOJIOKEHUSI TEOPUU 37IEKTPOJIMTUYECKOM AUCCOLMauKi. KrucaoTel, OCHOBaHUS U COJTU
KaK 3J1eKTPOJIUTHL.

21. KucnoTbl Kak 37eKTPO/UTHI, WX KaaccupUKalys MO0 pas3/uyHbIM TpPHU3HAKaM.
XuMuHYecKkre CBOMCTBa KUC/IOT B CBETE TEOPUU 3/IEKTPOIUTAYECKON JUCCOLIUALIMH.
22. OcobeHHOCTH B3aUMO/IeMCTBUS KOHIIEHTPUPOBAHHOW CEPHOU M a30THOM KUC/IOT C

MeTasuilaMu. OCHOBHBIE CTTOCOOBI MO/TyueHUsT KUCIOTHI.

23. OcHoOBaHHUSI KaK 3/IEKTPOJIUTBI, UX KAacCUPUKalLMs IO pas3TuyHbIM TMpU3HAKaM.
XUMUYecKre CBOWCTBA OCHOBAaHWM B CBeTe TEOPUU 3IEKTPOIUTAYECKOW [HUCCOLIMALIUM.
Pa3nokeHre HepaCTBOPUMBIX B BOZie OCHOBaHMM. OCHOBHBIE CITOCOOBI MOTyYeHUsT OCHOBAHUH.

24. Conu Kak 371eKTponnThl. Cou cpe/iHMe, KUCIble 1 OCHOBHbIE. XMMUYECKU CBOMCTBA
COJIel B CBETe TEOPHUU JIEKTPOIUTHUECKOU muccoruanyi. CrocoObl OyUYeHus: COel.

25. I'uziponv3 coneii.
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26. Coneobpa3ytomie u Hecosneobpasyroie okcujbpl. OCHOBHbIe, amdoTepHbie U
KHCJIOTHBIE OKCH/IBI. 3aBUCUMOCTh XapaKTepa OKCHZA OT CTeNeHH OKHC/IeHHUs] 00pa3yolero ero
MeTasa. XMMHAYecKre CBOMCTBa OKCUOB. [TonyueHre OKCUIOB.

27. Knaccudukaiys XUMUUeCKUX peaklud. Peakluy coeJuHeHUs], pa3/ioxKeHUs,
3amertieHusi, obmeHa. Karamutuueckue peakiuu. OOpatumbie W HeoOpaTHMble peaki|U.
["'oMoreHHbIe ¥ reTeporeHHble peakLvH.

28. OK30TepMUYeCKHe U SHJ0TepMUUecKre peakiuu. TernnoBol 3¢ (eKT XuMuIeCKUX
peakuil. TepMOXUMHUUeCKHe ypaBHEHUSI.

29. OKUC/IMTeIbHO-BOCCTAHOBUTE/IbHBIE peakluy. CTereHb OKUC/IeHUs. OKUCIUTENb U
BOCCTaHOB/IeHWe. BocctaHoBuTens W OKuciaeHWe. Metos 3/1eKTpOHHOrO OanaHca  fjist
COCTaBJIEHUS] YPaBHEHUM OKUC/IUTEIbHO-BOCCTAHOBUTE/bHBIX PeaKLUii.

30. IloHATHE O CKOPOCTM XMMMUECKHUX peakMi. 3aBUCUMOCTb CKOPOCTHM XWUMHUUYECKHUX
peakiuii OT pa3IMyYHbIX (DAKTOPOB: MPHUPOJbI pearvpyroliyXx BellecTB, WX KOHL|EHTpaLuH,
TeMIlepaTyphbl, TOBEPXHOCTU CONPHUKOCHOBEHUS U UCITI0/Ib30BAHUS KaTalu3aTOpPOB.

31. Obparumbie U HeoOpaTHMble peakiui. XUMHYeCKOe DaBHOBeCHe U CIOCO0bI ero
CMellleHHs.

32. Metannbl. OcoOeHHOCTH CTPOEHUsI aTOMOB U KpHUCTa/IoB. du3nueckue CBOMCTBA
MeTa/uioB. Knaccudukaiusi MeTauiIoB MO Ppas3IMuUHbIM TpU3HaKaM. XHWMHYecKhe CBOMCTBa
MeTas/I0B. DJIEKTPOXUMUYECKUN psiJ] HaMpsDKeHU MeTasyioB. MeTanioTepMusl.

33. OO6mue criocobpl  TIOMyuYeHWss MeTalIoB. [IoHATHE O  MeTa/UTyprum.
[TvpomeTannyprusi, THAPOMETA/NIYPrusl U 37eKTpoMeTa/inyprusi. CrijiaBbl UepHbIe U LIBETHBIE.

34. Hemetannbl. OcoO€HHOCTH CTPOeHHsI aTOMOB. HemeTasutbl — MpOCThIE BeI[eCTBa.
3aBUCHMOCTb CBOWCTB TrajloTeHOB OT WX TojiokeHus B Ilepuoanueckoil cucreme.
OxKucUTe/IbHBIE ¥ BOCCTAHOBUTE/IbHBIE CBOWCTBA HEMETAJIJIOB B 3aBUCUMOCTH OT UX TOJIOJKEHUS
B DAY 3/1eKTPOOTPUL{aTe/IbHOCTH.

35. Ilpegmer opraHvueckon xWMHM. [IpyMpojHble, UCKYCCTBEHHble Y CHHTeTHYeCKHUe
opraHuyeckue BelllectBa. CpaBHeHVe OpraHMYeCKUX Bell[eCTB C HeOpraHuueCKUMH.

36. BasneHTHOCTb. X¥MUUeCKOe CTPOeHHe Kak IMOPsAL0K COeJUHEeHHUsS] aTOMOB B MOJIEKYJIbI
T10 BaJIeHTHOCTH.

37. Teopusi cTpoeHusi opraHuuyeckux coeguHeHud A.M. byrtnepoBa. OcCHOBHBIe
TI0JIO’KEeHHsI TeOPUM XMMHUYECKOro ctpoeHusi. V3omepust U usomepbl. XUMUUecKrde (popmyJbl U
MO/Ie/I1 MOJIeKYJ1 B OpraHUUeCKON XVMUU.

38. Knaccudukaiusi BellecTB MO CTPOEHHIO YIVIEPOJHOTO CKeleTa W HaJu4vio
(GyHKLIMOHaBHBIX rpynn. 'omonory u romosnorusi. Homenknatypa IUPAC.

39. Krnaccudukauysi peakudid B OpraHMUeCKOM XUMHUM. Peaklyy TpuUCOeJUHEHUs
(ruapyipoBaHMs,  rajJlOTeHUPOBAHWS,  T'MJPOraJloTeHHpPOBaHMs,  IujpaTtanmu).  Peakuuu
OTLeM/IeHNs  (JerupupoBaHusi, JeruJporajoreHupoBaHusi, Jervjparauuu). Peakuyu
3aMenjeHus. Peakijum nsomepusanyy.

40. AsKaHbI: TOMOJIOTUYECKUN Psifi, ©30MepUsi U HOMEHK/IaTypa ajKaHoB.

41. XuMHuecKHe CBOMCTBA ajKaHOB (MeTaHa, 3TaHa): TOpeHue, 3aMelljeHue, pas3/ioXKeHue,
JerupupoBanue. [IppmeHeHUe aKaHOB HAa OCHOBE CBOMCTB.

42. AnkeHbl. OTW/IEH, €ro IMOayueHHe (Jer’JpupoBaHMEM 3TaHa, JernojruMepu3aluen
nosvaTuieHa). ['oMonoruueckuii psifi, ©3oMepusi, HOMEHK/IaTypa ajKeHOB.

43. XwuMmuueckue CBOMCTBAa 3TW/IEHA: TOPeHHe, KaueCTBeHHbIe peakluu (oOecijBeurBaHUe
OpOMHOI BOZIbI M PacTBOpA MepMaHraHara Kasus), TuJparaiys, rnojumepusanus. [IpumeHeHue
3TU/IeHa Ha OCHOBe CBOMCTB.

44. [TvueHbl U Kayuyku. [IoHsiTHe O JueHaX Kak YI/eBOZ0poJax C ABYMs BOMHBIMU CBSI3SIMHU.
ComnpspkeHHbIe IMeHbl. XUMUYeCKUe CBOWCTBa OyTazueHa-1,3 w1 m3ompeHa: obecriBeurdBaHUe
OpoMHOU BOJBI W TIOJMMepH3alvsi B Kayuyku. HaTypanbHbIi M CHHTeTHYeCKHe KayuyKu.
PesuHa.
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45. AnkuHbl. AteTuieH. XUMHUeCKre CBOMCTBA alleTU/ieHa: TopeHue, obeciiBeurBaHue
OpOMHOI BOABI, TIPHCOeAVHEHNEe XJI0POBOZOPOJA U THApaTauus. [IpuMeHeHue aijeTuseHa Ha
OCHOBe CBOMCTB. MeXXKaccoBasi U30Mepus C ankKaJreHaMHu.

46. Apenbl. Bensosn. Xumuueckue CBOWMCTBa OeH30sa: TOpeHHe, PEAKIMM 3aMeleHust
(rasoreHUpoBaHue, HUTPOBaHUe). [IpuMeHeHHe GeH30/1a Ha OCHOBe CBOMCTB.

47. TlpuponHble UCTOYHUKU YIIeBOAOPOJOB. IIpUpoaHbIi ra3: cocTaB, IPUMEHEHUe B
KauecTBe TOI/IUBA.

48. Hedrte. CoctaB 1 mepepaboTka HedytH. [Teperonka Hedri. HedrerpogyKTL.

49. Criuptel. [lonyueHne 3TaHO/Ia OpOXKeHHEM TIJIFOKO3bl U THZpaTaliedl 3THieHa.
I'npapokcunpHasi Tpymnmna Kak (yHKUMOHanbHasA. [loHATHME O TMpefje/IbHbIX OJHOATOMHBIX
CIYpTax.

50. Xumuueckre CBOWCTBA 3TaHOJA: B3aWMO/EMCTBHME C HaTpueM, 00pa3oBaHHe

MIPOCTBIX M CJIOKHBIX 3(UPOB, OKWUCAEHWe B anpfery/. llprMeHeHue 5TaHO/Ma Ha OCHOBe
CBOMCTB. AJIKOTO/IU3M, ero Moc/Ie[CTBUS U NpeAyIIpeKIeHHe.

51. I'MuepuH Kak IpefCcTaBUTe/lb MHOTOATOMHBIX CIIUPTOB. KauecTBeHHas peakijusi Ha
MHOTr0aTOMHbIe CriupThl. [IprMeHeHue riavrepuHa.

52. ®eHon. Pr3nueckre U XMMUYeCKHe CBOKCTBA (eHosa. B3ariMHOe BMsiHME aTOMOB B
MoJieKyJie (peHosa: B3aUMO/IeliCTBHIE C TM/IPOKCUIOM HaTpHs M a30THOU KUC/I0TOM. [IpMeHeHMne
(heHO/Ia HA OCHOBE CBOMCTB.

53.  Ampgeruzel. [lonstHe 00 ambpAerugax. AJsberufHasi rpyrnra Kak (QyHKIMOHAbHAas.
dopmanbieru/i U ero CBOMCTBA: OKUC/IEHHE B COOTBETCTBYIOLIYIO KHUC/IOTY, BOCCTAHOBJ/IEHUE B
COOTBETCTBYIOIINN CITUPT.

54.  IlonyueHvie anbpJeTU0OB OKUC/IEHWEM COOTBETCTBYIOLIMX CIUPTOB. IIpumeHeHue
(opmasnbjerusia Ha OCHOBE ero CBOMCTB.

55. TloHsATHe o KapboOHOBBIX KucCOTax. KapOGokcunabHas rpynma Kak (GyHKLMOHaTbHas.
Comosorvueckuii  psify TIpe/leNlbHBIX OFHOOCHOBHBIX KapOOHOBBIX KHC/IOT. [losmyueHue
KapOOHOBBIX KMC/IOT OKUC/IEHUEM aJbJeruioB.

56. XuUMHUeCKHe CBOWCTBAa YKCYCHOM KHC/IOTBI: OOINMe CBOWCTBA C MUHepaJIbHBIMU
KAC/I0TaMH Y peakLusi 3TepuduKalyu. IIprMeHeHre YKCYCHOW KMC/IOTbI Ha OCHOBE CBOWCTB.
Bricie >KMpHbIe KMC/IOTHI Ha ITpUMepe NaTbMUTUHOBOU U CTeapUHOBOU.

57. Cnoxuble 3¢upsbl U XUpbl. [lonyyeHre cnoXHBIX 3()UPOB peakiyel 3TepuQuKaLm.
CnoxxHble 3¢upbI B IPUPO/Je, UX 3HaueHue. [IpuMeHeHe C/I0KHBIX 3(PMPOB HAa OCHOBE CBOWCTB.

58. JKupsl Kak crioxkHble 3¢upsbl. Knaccudukanys »KupoB. XUMUUeCKHe CBOMCTBA KUPOB:
TU/IPOJIN3 Y T PUPOBaHUE KUJKUX XUPOB. IIpriMeHeHe )KMpOB Ha OCHOBe CBOMCTB. Mbuia.

59. YrneBogpl, ux KnaccupuKalys: MOHOCaxapubl (T/1I0K03a, PPyKTOo3a), Arcaxapy/ibl
(caxapo3sa) u nosMcaxapy/ibl (Kpaxmasi v Le//Ir0J103a).

60. I'roKo3a — BeIecTBO C JABOWCTBEHHOM (YHKIMEN — anbJerufoCIupT. XuMHUYecKue
CBOWCTBA TJIFOKO3bI: OKUC/IEHHE B TTIOKOHOBYIO KHC/IOTY, BOCCTAaHOBJIEHHE B COPOUT, CTIMPTOBOE
OpoykeHue. [IpumMeHeHue ITFOKO3bl HA OCHOBE CBOMCTB.

61. 3HaueHue yr/ieBOJOB B >KUBOW TMPHUPOJie U >KU3HU uesioBeKa. [IoHsATHe O peakiusx
MOJIMKOHZ,eHCALMY Y THAPO/K3a Ha IpUMepe B3arMOIMpeBpallleH!id: T/IF0K03a - Mo/Ihcaxapu/,.

62. Amunbl. [loHsATHe 00 ammuHax. AsmMdaruueckrie amMHUHBL, WX KIaCCUPHUKALWsA |
HOMeHK/IaTypa. AHW/IVH, KaK OpraHnyeckoe ocHoBaHue. [ToslyueHre aHUIMHA U3 HUTPOOEeH30/1a.
[TprMeHeHre aHW/IMHA HA OCHOBE CBOWCTB.

63. AMMHOKMC/IOTBI KaK am@oTepHble JU(YHKLMOHA/IbHbIE OPraHUYecKue COeJUHEHMUS.
XuMHYeckre CBOMCTBA aMHUHOKMOJIOT: B3aWMOZEWCTBHE CO Lesl0YaMM, KHUCIOTaMu U JpYyr C
ApyroM (peakuusi MNOAMKOHAeHcaluu). IlentugHas cBsisb W mnosunentuzbl. [IpumeHeHue
aMHHOKMCJIOT Ha OCHOBE CBOMCTB.

64. Benku. IlepBuuHasi, BTOpWYHAsl, TPeTHWUHAasi CTPYKTYpPbl Oe/lKOB. XUMHUUeCcKue
cBolicTBa OeNKOB: TroOpeHWe, [eHaTypalys, THUAPOINU3, LBeTHble peakuuu. buosornueckve
byHKI[UH O6e/TKOB.

65. ITonmumepsl. benku 1 monvcaxapuibl Kak OWOTIOTMMEpHI.
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66. Ilnactmaccel.  IlosyueHWe  MOAMMEpPOB — peaklyed  MOAUMepU3alydd U
MOJIMKOHAeHcauuu. TepMoOIlaCTUUHble Y TepMOpPeakTUBHbIe I1acTMacchl. [IpepcraBurenu
T1acTMacc.

67. BonokHa, ux knaccudukauus. [TonyueHre BoiokoH. OT/e/bHbIe MpeCTaBUTeN
XUMHUYECKHUX BOJIOKOH.

I[OHOJIHI/ITEJIBHBIE KOHTPOJ/IbHbIE€ UCTIBITAHUA

[ononHuTenbHbIE KOHTPOJIbHBIE WCTIBITAHUS [Jil CTy[eHTOB, HaOpaBmmx MeHee 50
6amioB (B cootBeTcTBUM C [TonoxeHreM «O MOy/IbHO-PEUTHHTOBOM CHUCTEME» ), POPMUPYIOTCS
Y3 UM(J1a OL|eHOYHBIX CPe/ICTB 10 TeMaM, KOTOpble He OCBOEHbI CTY/I€HTOM.
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