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Pe3y/ibTaThbl 0CBOEHUS YUeOHOM AVCIUIIMHBL: « XMMUSA»
[TTICC3 (CIIO) no cnenuanbHOCTH:
38.02.01 OJKOHOMHKA M OyXrajaTepckuii yuer (1o 0Tpac/isim)

TpeGoBaHuUsI K pe3y/IbTaTaM 0CBOEHUs JUCIUTLIHHBI:

3HaTh:
3-1 — MeCcTo XMMHUHU B COBpeMeHHOW HayYyHOU KapTUHe MUDa;
3-2 —poJib XUMUU B POPMHUPOBaHWH KPyro3opa U (yHKI[MOHA/IbHOW rPaMOTHOCTH UesioBeKa JJist
peleHus NIpakKTUYeCKUX 3a/ay;
3-3 —CcoOCTBeHHYIO MO3ULIMIO 110 OTHOLLIEHHIO K XUMUYeCKOU MH(OopMaLyu, 1orydaeMoi 13
pa3sHbIX UCTOYHUKOB
Ymern:
¥Y-1 — yBepeHHO M0J/1b30BaThCsl XUMHUUYECKON TEPMUHOJIOTHEN U CUMBOJIUKOW;
¥Y-2 — obpabatbiBaTh, OOBSCHSATE pe3y/IbTaThl MPOBEAEHHBIX OIBITOB U fieJlaThb BLIBOJbI;
¥Y-3— npuMeHsTh MeTO/ibl IT03HAHUS MPY PellleHUH NPaKTUYeCKuX 3a/ady;
¥Y-3— naBaTh KOMUeCTBEHHbIE OLIEHKU U NTPOBOAUTH PAaCUEThI 110 XUMHUYECKUM (opMyJiaM U
YPaBHEHUSIM
Bnapaers:
H-1 — ocHOBOMoOMArarOIMMU XMMUYE€CKUMHU MTOHATUSIMH, TEOPUSMH, 3aKOHAMU U
3aKOHOMEPHOCTSMY;
H-2 — 0CHOBHBIMM MeTOZIAMH HayYHOTO TTO3HAHMUSI, UCII0/Ib3yeMbIMUA B XUMHU: HaOJTIOIeHue,
onucaHue, U3MepeHre, SKCIIepYMEHT;
H-3 — npaBuiaMu TeXHUKHU 6€301aCHOCTH TPU UCTIOIb30BAaHUU XUMHUUECKHX BeleCTB

B pe3sysbTaTe 0CBOeHHs yueOHOU AUCLMITIMHBI BBITYCKHUK [JO/DKeH 00/1a7aTh
CleIyIOLMMU JIMYHOCTHBIMU pe3y/bTaTaMHu:
JIPo 4 - chopMHMPOBaHHOCTb MMPOBO33DEHMS, COOTBETCTBYIOLLENO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAayKM W OOIeCTBEHHOM TMpaKTHKH, OCO3HAHHOTO HA JMajiore KY/IbTyp, a TaKXe
pa3nnyHbiX (hopM O0OIIeCTBEHHOTO CO3HaHHS, OCO3HAHHWS CBOEr0 MeCTa B TOJIMKY/IbTYpPHOM
MHpe;
JIPo 5 - chopMHpPOBaHHOCTb OCHOB CaMOPa3BUTHSI M CAMOBOCIIUTAaHUS B COOTBETCTBUU C
o0I1Ieue/IoBeUECKUMH  TIEHHOCTSIMU W WZiealaMd TPaKIaHCKOTO OOIeCTBa; TOTOBHOCTb W
CTIIOCOOHOCTh K CAaMOCTOSITE/TbHOM, TBOPUECKOW ¥ OTBETCTBEHHOMH /1eATeTbHOCTH;
JIPo 7 - nposiB/ieHe HaBbIKOB COTPYAHUUYECTBA CO CBEPCTHUKAMU, e€TbMHU MJaJlIero BO3pacra,
B3pOCJILIMM B 00pa3oBaTe/ibHOM, OOIIEeCTBEHHO TI0JIe3HOM, Yy4eOHO-MCCIIe0BaTeIbCKOM,
TIPOEKTHOM U JPYTUX BUJAX JeSITe/IbHOCTH;
JIPo 9 - roTOBHOCTh M CIOCOOHOCTH K 00pa30BaHMIO, B TOM 4YHCJIe CaMOOOpa30BaHUIO, Ha
TIPOTSDKEHWW BCeH >KU3HHW;, CO3HATe/SbHOE OTHOIIEeHHWEe K HeNpephIBHOMY 00pa30BaHUIO Kak
YCJIOBUIO YCITEIITHOM MpodeCcCoHabHOU U 0011[eCTBEeHHOU JesITe/TbHOCTH;
JIPo 12 - OepexHOe, OTBETCTBEHHOE U KOMIIETEHTHOE OTHOIIEHWe K (HU3UUYeCKOMY U
TICUXOJIOTUYECKOMY 37I0POBBIO, KaK COOCTBEHHOMY, TaK U APYIHX JIIO/IeH, yMeHHe OKa3bIBaTh
MepBYIO MTOMOLLb.



ITacmopt

(oH/1a OLIEHOUHBIX CPEACTB
[ITICC3 (CIIO) no crneryaabHOCTH:

38.02.01 OKOHOMHKA M OyXrajTepcKui yuet (1o 0Tpac/isim)
OucuurimHa: « XuMus».
HaumeHnoBanue
KonTponvpyemsbie OLIeHOUHBIX CPe/ICTB
Ne HlaKTUYeCcKue Konrpompyewmbre [pyrue oLieHOYHbBIe
- A KOMIIOHEHTEI TecTsl
/T e IUHUL[bI ’ CpeJiCTBa
KOJI-BO
. BU/] KOJI-BO
3a/laHuM .
3a/laHUM
1 2 3 4 5 6
Pa3zpien 1. «OCHOBBI CTPOEHHUA BellleCTBa»
Tema 1.1.
Crtpoenne aroMoB | 31; 32; Bi; B2, JIPo 4, Orpoc 13
1 XUMHYECKHX JIPo 5, JIPo 7, JIPo 9, 27 Pewenue 23
3/IEMEHTOB U JIPo 12 TUIOBBIX 3a/a4
npupoja
XHMHUYECKOH CBA3H
Tema 1.2. Ornpoc 7
ITepuoguuecKkum 31; 325 B1; B2, JIPo 4, Peltienne 3agau 13
2 3aKkoH u Tab/mua | JIPo 5, JIPo 7, JIPo 9, 26 HomarHue 15
A.. MenpeneeBa JIPo 12 3aZlaHue
Pa3pgen 2. «XXumMuyeckue peakijyumn»
Onpoc 9
Tema 2.1. 31; 32; Bs; By, JIPo 4, Pef[l(f;;‘; o ;
3 Tunel xumnueckux | JIPo 5, JIPo 7, JIPo 9, 26 A
peaxiyu /TPo 12 KoHtposbHast 2
pabora
Onpoc 9
BHEKTT‘:)I:/II?/IfI‘/IZ‘;eCKaH Y1; Bz, By, /Po 4, /IPo ?ﬁiﬁﬁi;ﬁﬁ;: ?
4 P 5,JIPo 7,/IP0 9, TPo | 20 P
AUCCOLHALMSA U pabota
. 12
HOHHBINH 00MeH HomarHue 19
3a/laHue
Pa3pen 3. «CTpoeHHe U CBOMCTBA HEOPraHHUYECKUX BeIIeCTB»
Tema 3.1 Ornpoc 17
Kpaconbt o, 3; B By 1P 4
5 o YPAR Lipo 5, J1Po 7, JIPo 9, 19
P JTPo 12
HeopraHu4ecKux
Bell|eCTB
Tema 3.2. ®usuko- Pemgqlllpeog au
XHMHYECKHe 31; 32; Bi; Bz, JIPo 4, I aKTqu((:afaﬂ
6 cBoiicTBa JTPo 5, JIPo 7, JIPo 9, P
pabota
HeopraHuveckux [IPo 12
JomarHue
Bell[eCTB
3a/laHue




Hne::r(;jfe;unﬂ 31, 32 By, By JIPo 4,
7 HeOpPraHuYecKHux /IPo 5, JIPo 7, JIPo 9,
UIPo 12
Bell|eCTB
Pa3pen 4. «CTpoeHue U CBOMCTBA OPraHNYeCKHX BeleCTB»
Tema 4.1. Ornpoc 9
Knaccudukanus, Perienue 3az1au 7
8 CTpOeHue 1 31; 32; Bi; B, JIPo 4, 11 HowmariHue
HOMEeHKJ/IaTypa JIPo 5, JIPo 7, JIPo 9, 3aJlaHue
OpraHu4ecKux JIPo 12
Bell|eCTB
Tema 4.2. In| 11
C;oi/'EIlCTBa Y1; Bz; Bs, JIPo 4, JIPo Pemgmpeoga,qaq 4
9 5, JIPo 7, JIPo 9, JIPo 21
OpraHMYeckux |, HomarHue 15
coeiUHeHUuM 3a/laHue
Tema 4.3. Onpoc 10
NpenTudukanus Peinienue 3amau 8
OpraHm4ecKux HomarHue 11
e s o 4 1o e |
10 5, JIPo 7, JIPo 9, JIPo 45
NpUMeHeHHe B pabota
. 12
OBITOBOM U KoHTponbHas 2
NMPOU3BO/ICTBEHHOM pabora
AesTe/IbHOCTH
yej10BeKa
Pazpgen 5. «kKuHeTHueck#e U TepMojUHAMHUEeCKHe 3aKOHOMEPHOCTH NMPOTeKaHUs
XHUMHYECKHX PeaKiuii»
Tema 5.1. CKopocTh
XHMMHYECKHX 31; 32; Bi; B, JIPo 4,
11 peaKkiuil. JIPo 5, J/IPo 7, JIPo 9,
Xummnueckoe JIPo 12
paBHOBecCHE
Pa3pen 6. PacTBophl
31; 32; Bi; Bz, JIPo 4,
13 Tema 6.1. ITousTue o JIPo 5, JIPo 7, JIPo 9,
pacTBopax TPo 12
Tema 6.2. 31; 32; Bi; Bz, JIPo 4,
14 HUccnegoBanue JIPo 5, JIPo 7, J/IPo 9,
CBONCTB PacTBOpPOB JIPo 12
Pa3pen 7. Xumus B ObITY M MPOU3BO/CTBEHHOM /IeSITE/IbHOCTH Ye/I0BeKa
Tema 7.1. Xumus B
ObITY M 31; 32; B1; B, JIPo 4,
15 | mpousBoacTrBenHoit | JIPo 5, JIPo 7, JIPo 9,
JleATe/IbHOCTH JIPo 12
yeji0BeKa
Bcezo: 262 402




MeTouKa npoBe/ieHUsI KOHTPOJIA 10 NMPoBepKe 0a30BbIX 3HAHMUI
10 JUCLMII/INHE « XMMHA»

Pa3pen 1. «OCHOBBI CTPOEHMSA BelleCTBa»
Tema 1.1. CTpoeHre aTOMOB XMMHYECKHX 3/IEMEHTOB U NIPHPO/a XUMUYECKOH CBA3H

KonTpo/mmpyemblie KOMIOHeHThI: 3; ; 32; Bi; Bz, JIPo 4, JIPo 5, IPo 7, JIPo 9, /IPo 12

KoHTposiupyemble 3HaHUSA: ONpefie/ieHUs TIOHSATUM «aTOM», «3JIeMeHT», «MOJIeKYIa»,
«W30TOMbI»; BUJIbI XUMHUECKON CBSi3U (KOBaJIeHTHasi MOJsipHasi M KOBaJieHTHasi HeroJispHasi,
WOHHasi, BOAOPOAHAs, MeTa/l/InuecKas);

yMeHHsI: pelllaTh TpaKTUUeCKUe 3aZlaHusi Ha COCTaBjeHWe 3/IeKTPOHHO-TpaduuecKux
(hopmyn 3nemeHTOB 1-4 MIeproZOB; pelllaTh 3a[jaHusl Ha UCI0/Ib30BaHNe XUMHUYeCKON CUMBOJTUKU
Ha3BaHWM 10 HOMEHKJ/IaType; COCTaB/sATh XUMUUeCKre (OpPMYJbl BYXaTOMHBIX COeAMHEeHUM
(okcuzoB, cynbGUAOB U T.I1.) U APYTUX HEOPTraHUYeCKUX COeIMHeHUH.

Bomnpocsl /151 MpoBeieHUs ONpoca:

1. BemectBo. ATom. Monekyna. XumMudeckuii 3jieMeHT. Asiotponusi. [IpocTbie U Cl0KHBIE
BellleCcTBa.

2. XumMuyeckue 3Haku U popmybl. OTHOCUTE/NbHBIE aTOMHAsi U MOJIeKY/IsipHasi MacChl.

3. KonmuecTBo BelrjecTsa.

4. TloHatue O XUMHUECKOU CBSI3U. THUIILI XUMUUECKUX CBsI3€ii: KOBa/leHTHas, WOHHasl,
MeTa/uIhueckas U BOJOpOAHas.

5. KoBaneHTHass XuMHUecKast CBsi3b. /IBa MexXaHW3Ma 00Opa30BaHUs 3TOW CBSI3U: OOMEHHBIM U
JIOHOPHO-aKLIeMTTOPHBIM.

6. OcHOBHbIE MapaMeTpbl 3TOT0 TWIA CBS3U: [IMHA, TIPOYHOCTh, YTOJ CBSI3W WM BaJleHTHBIU
yrosi. OCHOBHBIe CBOWCTBA KOBa/IEHTHOM CBSI3U: HACBILL[EHHOCTD, TIOJIIPU3yeMOCTb U IIPOYHOCTb.
7. DJIeKTPOOTpULIaTebHOCTh M KacCU(UKALMs KOBaJeHTHBIX CBSi3el IO 3TOMY MPH3HAKY:
TIOJ/IIPHAs U Hello/IsipHasi KoBajleHTHbIe CBsi3U. [10/1sIpHOCTD CBSI3U U NTOJISIPHOCTD MOJIEKYJIBI.

8. Crnioco6 mepeKpbIBaHUS 37IEKTPOHHBIX OpOUTanell v KinacCUpUKaIMs KOBaJIEHTHBIX CBSI3el 110
3TOMY MPU3HAKY: G- U M-CBsA3U. KpaTHOCTb KOBa/IeHTHBIX CBSI3€M U K1acCU(UKaLUS UX 110 STOMY
MPU3HAKY: OJVMHAapHbIe, BOMHbIE, TDOUHbBIE, ITOTYTOPHBIE.

9. Tumbl KpUCTa/UIMUECKUX PpeLIeTOK Yy BelecTB C 3TUM TUIIOM CBSI3U: aTOMHble U
MosieKysisipHble. Dr3rueckre CBOKMCTBA BellleCTB C STUMU KPUCTA/JTMYECKUMHU pelleTKaMu.

10. VloHHas1 xuMuyeckasi CBs3b, KaK KpaliHUM Cly4yall KOBaJleHTHOM IMOJIIPHOW CBSI3W MexaHu3M
oOpa3oBaHusi MOHHOM CBs3W. VIOHHBIE KPUCTa//TMUeCKHe pPelIeTKH U CBOWCTBA BEIeCTB C
TaKUMU KpHCTa/ulaMH.

11. Meta/uinyeckast XMMHUeCKasi CBsI3b, KaK 0COOBINM THUTT XMMUYEeCKOUN CBSI3U, CYI|eCTBYIOIINY B
MeTa/l/lax M CrijiaBaX. Ee OoT/IMUMs M CXOJICTBO C KOBaJleHTHOM W HMOHHOM cBsi3ssMu. CBOMCTBa
MeTa/UTMUeCKOW CBsI3U. MeTanivueckie KpPUCTa/VIMUeCKWe pelleTKW W CBOMCTBA BeleCTB C
TaKUMU KpHCTa/JIaMHU.

12. BogopopHasi xumuueckast cBsi3b. MexaHn3M o0pa3oBaHus Takoi cBsisu. Ee knaccudukarus:
MeXMOJIeKyJIsipHast U BHYTPUMOJIeKYJIsipHasi BOLOPO/HbIe CBSI3HU.

13. MonekynspHble KPUCTA/UTMUECKHE PeLIeTKU /ISl 3TOro TUra CBA3u. Pusnyeckue CBOWCTBA
BellleCTB C BOJIOPOJHOW CBSI3bl0. buosormyeckass posb BOJOPOJHBIX CBfi3eld B OpraHu3aliiy
CTPYKTYp OMOTIONMMepOB.

14. EpuvHasi mipupojla XMMWUeCKMX CBsI3el: Ha/uuue pa3/IMuHbIX TUIIOB CBs3eli B OJHOM
Bell|eCTBe, Iepexo/i OAHOr0 TUMa CBSI3W B APYrou U T.I.



KpuTepuu o1jeHKH YCTHOT'0 0TBeTa
Onenka «5»:

* OTBET IOJIHbIN U NPaBU/IbHBIM HA OCHOBAaHUU M3YYeHHBIX TeOpUH;

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

* OTBET CAMOCTOSTE/TbHBIMN.

OueHka «4»:

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

* MaTepuaJ W3/I0)KEeH B OIpe/ie/IeHHOW JIOTUYeCKOW I10C/1e[j0BaTe/IbHOCTH, IIPU 3TOM
JIOTyIIleHbl /IBe-TPXU HeCYILeCTBeHHble OLIMOKM, UCIpaBieHHble 10 TpeboBaHUIO
YUHTeIS.

Onenka «3»:

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

HECBSI3HbIN.
OueHka «2»:

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

OneHka «1»:
* OTCYTCTBHE OTBeTa.

IIpakTHUeckHe 3afjaHUA M0 TeMe

1. CocTaBUTh 3M€KTpOHHO-Tpaduueckyto GopMysy AJisi 37IleMeHTOB 2 Mepuoja C MOpsiAKOBLIM
HOMepoM 7 1 9.
2.CocTaBUTh XUMHUUecKre (popMyJibl OKCH/Ia a/lFOMUHUS, CyIbpu/a >kemesa.
3. latb Ha3BaHus cieayroum coeauHeHusm: CaO, NaOH, Al»S3
4. CocTtaBbTe 3/IeKTPOHHBIE U 3/IeEKTPOHHO-Tpadryeckrie GopmMy/bl C/IeAYIOLIUX 3/1IEMEHTOB:
Li, As;
Br, K;
Fe, Na;
B, Co;
Ni, Al.
5. Kakoe KBaHTOBOe UMCJ/IO OMpejesisieT KOJIUYeCTBO OpOuTaneil B IaHHOM TO/AYpOBHE aToma?
Yemy paBHO umcio opburtanedd Ha s-, p-, d- u f-mogypoBHsax? Kakoe MakcHUMasbHOE UHCIIO
3/IeKTPOHOB Ha HUX MOJKeT pacrio/iaraTbCsi?
6. 3apucoBatb (hOpMbI /IeEKTPOHHBIX 00/1aK0B (0pbuTanei): s, p, d, f.
7. Ha kakom ocHoBaHuM XpoM, (occdop, cepa U BaHagul pacroyioKeHbl B OAHOW TpYIIe
rnepuoAndeckor crcrteMsl? [Touemy MX pasMeLarOT B pa3HbIX NOArPYyIax?
8. [lepeuncIUTL 371EKTPOHHbBIE aHAJIOTU CPeJY 3JIeMEeHTOB V T'DYIIbI IepUOJUYEeCKON CUCTEMBbI
yieMeHTOB. Hamwmcate B 00mIeM Buze 3/eKTPOHHble (HOPMY/bl Ba/l€HTHBIX 3/I€KTPOHHBIX
MO/lyPOBHEM aTOMOB 3THX 3/IEMEHTOB.
9. CocTaBbTe 371eKTPOHHbIe (POPMYJIBI U MpeZCTaBbTe rpaduuecky pa3MeliljeHue 371eKTPOHOB IO
KBAaHTOBbIM  slUeMKaM /i1l  yKa3aHHbIX 37eMeHTOB. IlpoaHanu3upyiiTe BO3MOXXHOCTH
pa3beZIMHEHUS CIIAaPEHHBIX 37IEKTPOHOB TMPU BO30Y)KJEHUH aTOMOB C 00pa30BaHKEM BaJIeHTHBIX
3/IeKTPOHOB B COOTBETCTBHH C TeOPUEN CITUH-BaJIeHTHOCTH.
10. Yrto Takoe w3oTombl? UeM MOKHO OOBSICHUTb, UTO y OOJBLUIMHCTBA 3/IEMEHTOB
Tepro/IMYeCKO CUCTeMbl aTOMHbIe MacChl BbIpa)KaroTCsi APOOHBIM urc/ioM? MOTyT /i1 aTOMbI
Pa3HBIX 37IEMEHTOB UMeTh OIMHAKOBYIO Maccy? Kak Ha3bIBarOTCs M0/100HBIE aTOMBI?
11. CMMBOJI OHOTO U3 U30TOIIOB 3/IeMEeHTa %2243,

a) Ha3BaHUe 3/IEMEHTa;

6) urcII0 MPOTOHOB U HEMTPOHOB B SI/IP€;

B) UMCJIO 37IEKTPOHOB B 37IEKTPOHHOM 000/10UKe aToMa
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12. Slgpo atoma HEKOTOpPOTO 3/ieMeHTa CO/IEP>KUT 16 HEeWTPOHOB, a 3/eKTPOHHas 000/0YKa
3TOro atoma - 15 3/eKTpoHOB. Ha3BaTh 3/1eMeHT, U30TOMOM KOTOPOTO SIB/SIETCS JaHHbIM aTOM.
[TpuBecTy 3anuch ero CUMBOJIA C YKa3aHWeM 3aps/a si/ipa ¥ MacCOBOr0 UMc/ia.

13. WM3oton kpemHus-30 oOpasyercs Tipy OOMOapAUpOBKeE Q-UaCTHIIAMHM SiZiep aTOMOB
amoMuHUs-27. CocTaBbTe ypaBHEHHE 5TOMW SiIEPHOW peaklMy M HalMILIKUTe ero B COKPAallleHHOW

dbopwme.

14.CocraBsnienre Tabivibl «CpaBHUTE/IbHAS XaPAKTEPHUCTHKA TUTIOB XUMHUUECKON CBSI3U».

[Ipu3Haku

Bup xumMuueckon cBs3u

CpaBHeHUS

HNouHas

KoBanenTtHasa

Metanmuueckas

Bogopoanas

IIpupona
XUMUYECKUX
3/1eMeHTOB

Crnioco6
obpa3oBaHHs
XUMUYECKOU
CBS3U

MexaHusm
obpa3oBaHHs
cBs3U (cxema)

CTpyKTypHBIe
3/1eMeHTbI

KPUCTaJI/TNYeCKO}
pelleTKU

Tun
KPHUCTa/I/INY€eCKO]
peLIeTKH

dusmnueckue
CBOICTBaA
BellleCTB

ITpumepsl

BellleCTB

KpuTepuu o1jeHKH YMeHHs pelllaTh NPpaKTHUecKHe 3a/[aHuM:

5 0a//1I0B:

B/JIaJIeHHEM KY/IbTYPOM MBIIIJIEHUS; CIIOCOOHOCThIO K 00O0OIIEeHHI0, aHaIu3y, KPUTHUECKOMY
OCMBIC/IEHUIO, CHUCTEMAaTH3al[iHi, TOCTAHOBKEe Iieiel M BBIOOPY TyTeM WX [JOCTW)KEHHs, B
JIOTUYEeCKOM PaCCY>KJEHHH U PeIlIeHUH HeT OIIMOOK, 3a/jaua pellieHa paljiOHaIbHbIM CITOCOOO0M.
4 6a/na:

B JIOTUYECKOM PACCYXI€HWHW W PeIlleHWHd HeT CYIIeCTBeHHBbIX OIIMOOK, HO 3ajaua pelleHa
Hepal[MoHaIbHBIM CITI0COO0OM WM ZIOTYIIIEHO He OoJiee IBYX HECYIIeCTBEHHBIX OIIHOOK.

3 da/ia:

B JIOTUYECKOM PacCY)K/I€HUU HET CYIL[eCTBEHHBIX OIIMOOK, HO JIOMYII[eHa CyII|eCTBeHHast

2 ba/ia:

HMMEIOTCS CYII[eCTBEHHbIE OIIMOKHU B JIOTHUECKOM PACCYKJEHUH U B PEIIeHHH.

1 6an:

OTCYTCTBHE OTBETa Ha 3a/laHHe.

(I)OH,E[ TeCTOBbIX 3a,qal-mi71 AJIA TEKYIEro KOHTpoJisi 3HAHMUMH 10 TeMe:

Bblbepume 00uH NpasuibHbIX 8ApUAHM.
Menbuaieid XAMHYeCKH HeJe/TMMO# YaCTHIlel BellecTBa AB/ISIeTCS:
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MoJieKyia

1IOH

+arom

XUMHUUYECKUH 371eMEeHT

M30TONBI XMMHYECKOr0 3/71eMeHTa 0T/INYalTCcs APYr OT Apyra:
+I10 YMCITy HEUTPOHOB

T10 YNUCJIY 5/IEKTPOHOB

T10 YMC/Iy IPOTOHOB

T10 T10JIO)KEHUIO B NIePHUOIUYeCKOMN CUCTeMe

Ykaxure MO0J/1€KYJ/Ibl, B KOTOPBIX XUMHYEeCKHE CBA3U KOBA/IEHTHO- IOJ/IAPHbIE:
+H>O

+H>S04

Cly

H>

YKa)KuTe MOJIeKYJIbl, B KOTOPbIX HMEEeTCA CBA3b, 00pa30BaHHasA 10 AOHOPHO -
AKIeNTOPHOMY MeXaHU3MY:

02

N>

Ch

+NH**

Ykaxure COeUHEHHUSA, B KOTOPbBIX UMEHTCA Sp3- Fﬂﬁpl/lﬂﬂble OPGI/ITaJ'[I/I:
+H>0O

+NH3

HCI

CcoO

Ykaxure COeUHEHHUSA, MOJ/IEKYJ/IbI KOTOPbBIX HMEKT JINHeNHoe CTpo€eHHE:
+CO»

H>O

NHz

CCly

Ykaxure COeJUHEHHUSA, B KOTOPbIX (l)OPMa MOJI€KYJ/I TDUIOHA/IbHaA NUpaMHU/id:
CO2

NO>

+NH3

BF;

YKaxuTe coe[UHEHHS, B KOTOPBIX OPOMTA/IM LIEHTPa/IbLHOr0 aToMa HaX0AATCA B sp°-
rHOpUAN3aIUN:

+CH4

BF3

CcO

COa.

YKaKuTe BelecTBa, KOTOpbie 00pa30BaHbI 3a CYeT KOBA/ICHTHO! HENO/IAPHOM CBA3M:
SOz
+02



P>0s
+Cl»

YKa)KuTe BelljecTBa, KOTOpbie 00pa30BaHbI 32 CUeT HOHHOMN CBSI3M:
+KCl

NO2

P205

+Nal

YKaxuTe coe[UHEHHs], B KOTOPbIX KOBa/IeHTHAsA CBA3b 00pa3oBaHa TO/ILKO 110 060MeHHOMY
MeXaHHU3My:

+H3PO4

NH4Cl

[BF4]

+ H2SOs3

Kakue okcujpl OyAyT uMeTh 0o/iee MO/IAPHYI CBSi3b: OKCHABI MeTa//IoB I rpymnmbl
IJIaBHOW MOArpynnbl WM OKcuJbl MeTa/uioB II rpymmel riaBHoM mnoarpynmei? B
BBIOPAHHOI MOATpyINIe YKa)XKUTe 3JIEMEHT, OKCHJ| KOTOPOro MMeeT Haubo/iee MOJIAPHYH
CBA3b.

OKcuZbl MeTasnoB | rpynmnel rnaBHoyM nogrpynmnsl, LioO

+0Kcubl MeTasioB | rpymrsl rnaBHoW noArpynmnsl, FroO

okcuzbl Metasnos 11 rpynmnel rnaBHoM nogrpymisl, BeO

okcuzbl MeTasnnoB Il rpymnmel rnaBHoM noArpymsl, RaO

YKaKuTe coeJUHEHH, MEX/IY MOJIEKYy/IlaMH KOTOPBIX BO3M0)KHA BOAOPOAHAsI CBSA3b:
+NH3

+HF

+H>0

02

YKaxuTe coeiHHeHHe, B KOTOPOM KOBa/IeHTHBIE CBSI3M HeIo/IAPHbIe
PCl3

cO

NaO»

+Py

Yxkaxure coeJMHEHHE, B KOTOPOM BCe CBfAA3H KOBA/IEHTHLIE MMOJ/IAIPHBbIE
Caz(POas)2

LiBr

+PCl3

KNO3

YKakuTte coefiluHeHHe, B KOTOPOM BCe CBSI3M KOBa/IeHTHbIE MOJISIPHbIe
NaxSO4

+NH4Cl

CaClz

MgCO3

YKaxure coeuHeHHe, B KOTOPOM BCe CBSI3M KOBa/IeHTHBIE N0/IIPHbIe
+S02ClL2
NaClO4
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KCIO3
CaSO0q4

B Mosiekyie KHC/IOpOAQ MeXKy aTOMaMH MOTYT 00pPa30BbIBaThCs:
2 O — CBSI3U

+10—ulmn— cBiI3b

2 T — CBSI3U

1 ™ — cBAA3B

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

20—u1lm—cBsa3b

+1 0 —1 2 M — CBSI3U

3 T — CBSI3U
Taoauna 1
MeTonKa NpoBeieHHs] KOHTPOJISA
[TapameTpbl MeTOUKH 3HayeHue rapameTpa
IIpemen panTEILHOCTHA BCETO KOHTPOJIS 15 MuHyT
ITocsieioBaTeIbHOCTH BEIOOpA BOMPOCOB CrnyvaiiHas
IIpepyiaraemMoe KOMUeCTBO BOIPOCOB 5

Kpurtepuu oLieHKH:

- 5 0Q/VI0B BBICTABJISIETCS, KOTOPBIH MPAaBU/ILHO BBITMIOTHSIET 5 TECTOBBIX 3a/JaHUM;
- 4 6aJ1a BLICTABJISIETCS, €C/IA TIPAaBUIBHO PeIlieHo 4 TeCTOBBIX 3a/laHusl.

- 3 0as11a BBICTAB/ISIETCS], €C/IM TIPABU/IBHO PeLlieHO 3 TeCTOBBIX 3a/IaHMs

Tema 1.2.
Ilepuoauueckuii 3aKoH u Tab/mna JI.1. MenpeneeBa

KonTpo/mmpyemblie KOMIIOHeHTHI: 31 ; 32; Bi; Bz, JIPo 4, JIPo 5, IPo 7, IPo 9, IPo 12
KoHnTponpyemsblie 3HaHUA: coBpeMeHHasi ¢opMmy/aupoBKa [leproanueckoro 3akoHa, CTPYKTypa
[Tepunoanueckou cucremsl [I.1. MeHieneeBa, CTpOeHHe aTOMOB;

yMeHHUs: Ompefie/isiTb 3JIeMeHT TI0 3/JeKTPOHHOW opmysie; yCTaHaBIWBaTh M0
MOPSIZAKOBOMY HOMepY 37ieMeHTa HOMepP Mepuoja U HOMep TPYMIbl, B KOTOPbIX OH HaXOJUTCS;
3aMMChbIBaTh 3/7€KTPOHHYIO (OPMY/Iy AAHHOTO 3/eMeHTa W CpaBHUBaTb €ro C COCeAHUMU
3/1IeMeHTaMU B [Iepuo/ie U rpyIire.

Bonpocs! g5 onpoca

1. ATom — cnoxkHast yactuia. [lokasaresbCTBa CJIOXKHOCTH CTPOEHHS aTOMa: KaTo/Hble U
PEHTreHOBCKHe 1yuH, GoTo3(deKT, paZM0aKTUBHOCTb, 3/1€KTPOJIU3.

2. IInanerapHast mozienb atoMa O. Pesepdopga. Ctpoenve aroma no H. bopy. CoBpemeHHble
TIpe/iCTaB/IeHus 0 CTpoeHuH aroma. KopnycKynsipHO-BOJIHOBOM Jlyau3M 4acTUL] MUKPOMHUPA.

3. CocTaB aTOMHOTO s1/ipa — HYKJ/IOHbI: TIPOTOHBI U HEUTPOHBI. V130TOMbI U HYKIU/IBI.

Y CTOMUMBOCTS s17€p.

4. DnekTpoHHas 060/10uka aTOMOB. [ToHsATHe 00 37IEKTPOHHOM OpOUTAIH U 37IEKTPOHHOM
obmake. KBaHTOBbIe uKC/Ia: T1aBHOe, opOUTanbHOe (TOOOYHOE), MAarHUTHOE U CIIMHOBOE.
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5. PacripesiesieHye 371eKTPOHOB 110 SHEPTeTUUECKUM YPOBHSIM, TIOJJyPOBHSIM U OPOUTA/ISIM B
COOTBETCTBUU C MPUHLIMIIOM HauMeHbIlIel SHepruu, npuHLunoM Ilaynm u npasuiom I'yHa.
OneKTpoHHbIe KOH(MUTYPALIUX aTOMOB XUMUUECKUX 3/IeMeHTOB.

6. BaseHTHbIE BO3SMO)XHOCTH aTOMOB XHUMHUUECKUX 37IeMEHTOB.
7. DNeKTpOoHHas K/iaccu(rKaLysi XMMUUeCKHX 371eMeHTOB: S-, p-, d-, f-3/71eMeHTHI.

Kpurepuu oneHKa o01iye Aj1s1 yCTHOT0 OTBeTa
Onenka «5»:

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

* MaTepuas U3/I0)KeH B OTpe/ie/IeHHOM JIOTMUeCcKOU 1M0oc/iej0BaTe/IbHOCTH, TUTepaTypPHbIM
SI3BIKOM;

* OTBET CAMOCTOSTE/TbHBIMN.

OueHka «4»:

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

* MaTepual W3/I0)KEH B OIpe/le/IeHHOW JIOTMYeCKOM I10C/1e[j0BaTe/IbHOCTH, TIPU 3TOM
JIOTyIleHbl  [IBe-TPYU HeCYI[eCTBeHHble OLIMOKK, UCIpaBieHHble 10 TpebOoBaHUIO
YUUTeISI.

OneHKa «3»:

* OTBeT TIOJIHBIMA, HO TIPKM 3TOM JIOMYyIlleHa CyIeCTBeHHasi OIMOKa WM OTBET HerOJIHbIMH,

HEeCBSI3HbIN.
OueHka «2»:

* 1IpU OTBeTe OOHApY)KeHO HEMOHWMaHWEe YYall[UMCsi OCHOBHOTO COZiep>KaHUsl yueOHOro
MaTepvasia WM [OMYIIeHbl CyIeCTBeHHbIe OMIMOKH, KOTOpPbIe YYall[MiiCs HEe MOXKEeT
WCIIPaBUTh MPU HABOJSAIIUX BOMPOCAX YUUTEIS.

OneHka «1»:
* OTCYTCTBHE OTBeTa.

HpaKTI/IqECKI/IE 3a/idHMA 110 TeMe

1. MaccoBoe unc/i0 aTOMa HEKOTOPOTO 3jieMeHTa paBHO 181, B 3/1eKTPOHHOM 000/10UKe aToma
COZIep>KUTCSL 73 3/1eKTPOHA. YKa3aThb UMC/I0 NPOTOHOB U HEUTPOHOB B fi/jpe aToMa M Ha3BaHHe
371eMeHTa.

2. Kakoe MakcuMMa/ibHOe YUC/I0 3/7IeKTPOHOB MOXKET HaXOJUTHCSl Ha SHEPreTUYeCKUX YPOBHSX U
IO ypPOBHSAX?

3. OmnpezieTh YUC/IO 37€KTPOHOB, MPOTOHOB M HEUTPOHOB Y 3/IEMEHTOB C IOPSIAKOBBIMU
HoMmepamu 11, 22, 33, 44, 55, 66, 77

4. Vicnonb3yst neproandeckyto tabmuny [.1.MeH/eneeBa /jaTb XapaKTePUCTUKY 37IEMEHTOB C
nopsifiKoBbiIMM Homepamu 11, 16, 20, 25 (ykasaTb CBOWCTBA, 3/71€KTPOOTPULIATEbHOCTb,
CPOJLCTBO K 3JIGKTPOHY B COOTBETCTBUU C UX 3/IKTPOHHBIM CTpPOeHHeM U noJioxkeHuem B [IC
XUMHYECKUX 37IeMEeHTOB.

5. 3ariosiHuTe CBOOOAHbIE K/IeTKU B CJieAytoiledd Tabsuie (KakZas CTpoKa B Tabsuie
COOTBETCTBYeT OJJHOMY aTOMYy):

Atom UYucno nporoHoB | Yuciio 3apsap aapa | Yucio Yucno
3/7IeKTPOHOB HEHUTPOHOB HYKJ/IOHOB

1-bI 1 0

2-01 6 12

3-uu +12 12

4-p111 80 120

5-bId 15 31
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6. KakoBo 001Ijee UnC/I0 3/1eMEHTapHBIX YaCTHI] B KaXJ0M U3 aTroMoB Ne 1—5? 3amosHWUTH
TabuILy:
OCHOBHbIE XapaKTepUCTHUKH 3JIeMEHTAPHBIX YaCTHL]

Yacruua u ee Macca 3apsap, [Iprmeuanue
ob03HaveHue

KpuTepuu onjeHKa yMeHH# BbINO/JIHATH NPaKTUYeCKUe 3aaHusA

Onenka «5»:
* B JIOTUUECKOM pacCyKeHUH HeT OIIMOO0K, 3a/jaua pelieHa parjioOHaIbHbIM CITOCOO0M.
OneHKa «4»:
*B JIOTUYECKOM PpAaCCY)X[JeHWU HeT CYIIeCTBEHHbIX OIIMOOK, HO 3aZaya pelleHa
HepalMOHAbHBIM CITI0COO0M WU ZIOTTYIIIeHO He OoJiee IBYX HECYIeCTBEHHBIX OIIHOOK.
OneHka «3»:
*B JIOTUYECKOM PacCCYXleHUH eCTb HeJl04eThl.
OueHka «2»:
*MMEIOTCSI CYLL|eCTBEHHbIE OLIMOKY B JIOTUUECKOM PaCcCy»K/eHUH.
OneHka «1»:
*OTCYTCTBHE OTBeTa Ha 3aflaHue.
IIpakTHKO-OpHeHTHUPOBaHHbIE 3aaHUS:
[Mouck nHpopmaLmu Mo 3aZaHHON TeMe «OTKpbITHE MepuoJUYecKoro 3aKOHa» W3 Pas/IMuUHBIX
WMCTOYHUKOB, CHUCTEMaTHU3UpOBaTh I[IOJIyUeHHYI0 WH(OpPMaLuil0 U TIpeACTaBUTh e& BUje
nipe3eHTauu (7-10 craiiioB).
MHCcTpyKIjysA N0 BbINIOJTHEHHIO:
PaboTa BBIMIOMHSAETCS CaMOCTOSITE/IBHO TPYIION 00yJaroIuxcs 4-5uesioBek.
CTpyKTypa pe3eHTaluu:
-ITonbITKM Knaccu@ukauu XuMudyeckux ieMeHToB 710 [.V. MeHeneeBa;
-OtkpeiTre [J.V1. MeHzienieeBbIM I1epUOJAUUECKOr0 3aKOHA;
-Ileproanueckas cucTema 3/1eMEHTOB - TAOIMYHOE BhIp@KEeHHE MepUOMUeCcKOoro 3aK0Ha;
-3HaueHye NepuoJUYeCcKoro 3aKoHa.

Bomnpocs! 1 camonipoBepKH

1. B uém 3Hauenue [lepuoauueckoro 3akoHa U Ilepuoguueckor CUCTeMbl XMMHUYECKUX
snemenTtoB [I.1. MeHnzieneesa.

2. UYro Takoe BasieHTHOCTL? Ha3oBUTe MakCMMa/lbHOe U MUHMMa/IbHOE 3HaUeHUs
Ba/IECHTHOCTU XUMHUYECKHUX 3/IEMEHTOB.

3. Kak u3MeHATCS CBOWCTBA 37€MEHTOB C YBe/JWUeHHWeM TMOpsJKOBOrO HOMepa B
repuojax u rpymnmax?

4. Kem u kor/ia ObI/IM OTKPBITHI 37IeKTPOHBI, TPOTOHBI, HEUTPOHBI?

5. Tlopsifok 3aroyiHeHus 31eKTPOHAMU /IeKTPOHHBIX C/I0eB U opOuTareil.

6. Kakoe cocTtosiHe aToMa Ha3bIBalOT HOPMa/IbHBIM, KaKOe — BO30yKIeHHBIM?

7.  Kak Ha3bIBalOTCS UaCTULIbI, KOTOPHIMU 0Opa30BaHbI BCe BelljeCTBa?

8. UTo HaxoAuTCA B LieHTpe aToma?

9. W3 4ero cocTouT siApo aToma?

10. Kakoe ob1iiee Ha3BaHHe UMEIOT POTOHBI M HEUTPOHBI?

11. Yemy paBeH 3aps [IPOTOHA B YC/IOBHBIX eZJUHULAX?

12. Kako 3apsg umeroT szpa aromos? [Touemy?

13. Kak Ha3bIBarOTCs YaCTHULbl, KOTOpbIe ABWXKYTCS BOKPYT s/ipa aToMa?
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14. Yemy paBeH 3apsj 5/IeKTPOHA B YC/IOBHBIX eJUHULIAX?

15. Kakoe o0i1iee Ha3BaHHe UMEIOT MPOTOHBI, HEUTPOHBI U 3/IEKTPOHbI?
16. Ilouemy aTOMBI SIBJISIFOTCS 37IeKTPOHEUTPaIbHBIMU YaCTULIAMU?

17. Uro siBAsieTCs I/1aBHOM XapaKTePUCTHUKOM TF0060ro aToMa?

18. Yemy paBeH 3apsj sipa aToma?

19. Yto Ha3bIBaeTCss XMUMUYECKHUM 3/1EMEHTOM?

20. CKOJIbKO XMMHUUYEeCKHUX 3JIeMEHTOB M3BEeCTHO B HaCTosiLLee Bpemsi?
21. CKOJIbKO XMMHUY€eCKHX 3JIeMEHTOB BCTpPeYaeTcsl B mpupoe?

®DoHJ TeCTOBBIX 3a/ilaHUH /|1 TEKYI[ero KOHTPOJIsl 3HAaHUH 10 TeMe:

Bbibepume 00uH NpasuibHbIX 8APUAHM:

Uro siB/IsIeTCA 0CHOBAHUEM //I1 COBPeMeHHOM KBa/Tu(UKaI[ui XUMHYECKUX 3/1eMeHTOB?
BQJIEHTHOCTh

CTpoeHUe aToMa

aToMHas Macca

+4nC/I0 IIPOTOHOB B g/ipe aToMa

Uro onpeessieT ¢pu3nuecKuid CMbIC/I IOPS/JKOBOr0 HOMepa XMMHYeCKOro jieMeHTa?
T10JI0’KEeHHe 3/IeMeHTa B IeproIMUecKou cucTteMe

+4uC/I0 IIPOTOHOB B s/ipe aToMa

YHMCJI0 SHEePreTUUeCKUX YPOBHeM

YHC/I0 HEUTPOHOB B aTOMe

Yro onpejesnsieT Pu3nUecKUil CMBIC/I HOMepa Mepuo/ia B MepHoJuUecKor cucreme?
cxofHble (HU3UKO-XUMHUUeCKHe CBOMCTBA 3/IeMEHTOB JAHHOTO TIeproa

MeTa/uTnyeCcKre CBOMCTBA C/ieBa HalpaBo 0C/labeBaroT

+4YKC/I0 37IeKTPOHHBIX YPOBHEM B aTOMaX pPaBHO HOMepY Tepuojia

CBOWCTBA 3/IeMEHTOB MePUOINYECKH TTOBTOPSFOTCS

Yem 00yC/10B/IeHbI MeTA/UTHUECKHE CBOHCTBA XUMHUUYECKHX 3/IEMEHTOB C TOUKHU 3PeHHs
XUMHUH?

+CIoCOOHOCTBIO aTOMa OT/IaBaTh JIEKTPOHbI

CNoCOOHOCTBIO pearnpoBaTh C HEMETA//IaMH

BEJIMUMHOM 3/IEKTPOOTPULIATE/TEHOCTH

CTPOEHUEM KPUCTa/JIMUeCKON pelleTKH

Kakue cBOHCTBa yCM/IMBAKOTCA Y XUMUYECKHX 3/IEMEHTOB IJIaBHBIX MO/rPYMII C
yBe/IMUeHHeM aTOMHOro Homepa?

+MeTa/I/InyecKre CBOMCTBA

HeMeTa/l/InueCcKre CBOMCTBA

XUMHUYeCKast aKkTUBHOCTb

PacTBOPUMOCTh B BO/j[e

Kakue cBoliCTBa YCH/IMBAIOTCSl Y XHMHYECKHX Y/IEMEHTOB B Mpe/ie/iax Mmepuoja cjieBa
Hamnpaso?

MeTa/l/InueCcKui 0/1ecKk

3JIEKTPOIPOBO/JHOCTh

+0KHUC/IUTe/IbHbIe CBOUCTBA

OTHOCHTeJIbHAs VIOTHOCTD
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Kakue xumMuueckue 3/IeMEeHThI Paclo/I0KeHbI B MOPA/Ke BO3pPacTaHUs UX aTOMHBIX
PajjuycoB

N, B, C

+N, P, As

Na, Mg, K

B, Si, N

B ri1aBHBIX moArpynmnax nepuoju4eckoi CiCcTeMbl BOCCTAHOBUTE/IbHAsI CMIOCOOHOCTH
aTOMOB XMMHUYeCKHX 3/1eMeHTOB PacTeT C:

yBeJIMUeHUEM UKrcria HeUTPOHOB B siipe

yYMeHbIIIeHHeM pajihyca aTOMOB

yBeJIMUEHUEM UKMCIa 37IeEKTPOHOB Ha BHELITHEM SHEPreTUYeCKOM YPOBHE

+yBe/IMueHreM pajuyca aToMOB

Yucs1o 3/1eKTpoHOB B uoHe Fe?' cocrasiser:
23

+24

26

56

Yemy paBHO uncI0 cBoO0AHBIX 3d opOuTasieii B aToMe IUHKA?
5

+0

1

2

B no0ouHbIX MOATPYyNNax MEPHOAMYECKOH CHCTEMbI BOCCTAHOBUTE/IbHAA CIIOCOOHOCTH
aTOMOB XUMHYECKHX 3/IEMEHTOB pacTeT C:

+yBe/IMYeHUEeM paJiiyca aTOMOB

YMEHBIIIEHUEeM pajuyca aTOMOB

YBeJIMUeHUEeM UKc/ia 3/IEKTPOHOB Ha BHEIIIHEM SHepreTU4eCcKoM yYpOBHeE

yBeJIMYeHueM 3apsja sapa

Yemy paBHO MaccoBoOe YHC/I0 aToMa?
YHMC/Ty IIPOTOHOB B aTOMe

UYUCITY 3/7IeKTPOHOB B aTOMe

YMCJly HEUTPOHOB B aTOMe

+4KC/1ly HyK/IOHOB B aTOMe

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

16

+15

46

Kakoe KBaHTOBOe UHC/I0 XapaKTepu3yeT Hanpas/ieHHe 3JIeKTPOHHOr0 00/1aka B
NMPOCTPaHCTBe?

n

1

+ml

ms
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Kakue 3HaueHHs1 MIPUHUMAaeT MarHUTHOe KBAaHTOBOE YHCJ/IO /I/isi opouTaseii d-mogypoBHs?
0,1,2

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

-1,0, +1

1,2,3

Yemy paBHO 4HMC/I0 OpOuUTasiei Ha f-mogypoBHe?
1

3

5

+7

ATOMBI, KAKOI'0 3/IEeMeHTa HMEIOT 3/IeKTPOHHYI0 KOHQHUIypaluIio BHelIHero cios: 4s24p°?
+35Br

7N

33AS

23V

YeM 0T/IMYAIOTCS aTOMBI H30TOMOB O/JHOT'0 3/IEMeHTa?
YKCJIOM TIPOTOHOB

+YKCIOM HEHTPOHOB

YKCJIOM 3JIEKTPOHOB

3apsioM sipa

Yemy paBHO MaccoBoOe YUC/I0 a30Ta 7N, KOTOPbIH CO/iep>XUT 8 HeTPOHOB?
14

+15

16

17

Kakue 3HaueHHUs1 IPUHUMAaET OpOUTA/IbHOE KBAHTOBOE UHCJ/IO /I/Isi BTOPOT0
JHepreTHYeCcKoOro ypoBHs?

0,1, 2

-2,-1,0,1,2

+0, 1

1

Kak o6o3Hauaercs mogypoBeHb, s KoToporon =4 ul = 0?
af

4d

4p

+4s

ATOMBI, KAKOr'0 3/1eMEHTa UMEI0T 3JIEKTPOHHYI0 KOH(HUIypaL{I0 BHELIHero ¢yios 3s23p+?
6C

1451

+16S

24Cr

JniekTponHas (opmysa aroma 1s*2s22p®3s?3p3. OnpegennTe 3/1eMeHT U BO3MOXKHbIE
CTerneHd OKMC/IeHHUs
+3, +5 As

16



+4, +6 S
++3,+5P
+3,+6 P

Jlia aToma 371emenTa ¢ hopmyJioii 1 s22s22p®3s23p4s? onpepgennre aroMHbIiH HOMep
12

+ 20

50

19

Jl/isi aToMa C 3/IeKTPOHHOM (popMy/10¥i BHEIHHX /IeKTPOHOB yKaxuTe 4 s23d%4p? uncio
HeCIapeHHbIX Y/1eKTPOHOB B 0CHOBHOM COCTOSIHUM aToMa

5

6

+2

4

YKaxuTe 3/1eKTPOHHYI0 (hopmysty aTomMa ¢Topa.
1s22s22p°®
1s22s%2p?
+1s%25%2p°
1522522p°3s?
Taouna 2
MeTo/jiKa NPOBe/[eHHs TEKYIIero KOHTPO/Is

ITapameTpbl METOAVKHU 3HaueHuUe rapamMeTpa

IIpemen nanTEILHOCTHA BCETO KOHTPOJIS 20 MUHYT

ITocsieioBaTeILHOCTH BEIOOpA BOMPOCOB CnyuaiiHas

IIpepyiaraemMoe KOJIMUeCTBO BOTIPOCOB 10

Kpurepum oneHKu:

5 0a/u10B - OIleHKA «OTJIMYHO» BBICTAB/SIeTCS 00OyuarolieMy, KOTOPBIH TMPaBUIBHO
otBeTu1 Ha 90-100% BOMPOCOB.

4 0a/nIoOB - OL[EHKAa «XOPOIIO» BBICTAaB/SIETCS 00ydYarolieMy, KOTOPbI TPaBU/IBHO
otBeTun Ha 70-80% BOrpocoB.

3 0a/uI0B - OI|eHKA «Y/IOBJIETBOPUTE/NLHO» BBICTAB/ISIETCS 00ydaroIieMy, KOTOPBIH
npaBuWIbHO 0TBeTUI Ha 50-60% BOMPOCOB.

OLleHKa «HEeyJOB/IeTBOPUTELHO» BBICTAB/ISIETCS 00ydaromemMy, KOTOPbIM MpaBU/IBHO
otBeTH/ MeHee 50% BOIIPOCOB, OA/UIBI HE BBICTABJISIOTCSI.

Pa3pen 2. «Xumnueckue peakiymn»

Tema 2.1.
Tunbl XMMHYECKHX PeaKiui

KonTpompyembie KomnoHeHTbI: 31 ; 32; Bi; B, JIPo 4, JIPo 5, JIPo 7, /IPo 9, JIPo 12

KoHTpo/ipyemble 3HaHMA: T[IOHATHS: XMMHYecKass peaklMs, KjacCU(UKaLys
XMMUUECKUX peaklWii, OCHOBHbIe 3aKOHbl XWMHH, «MOJIb», «MOJISIPHasi Macca», «MOJISIPHbIN
00BeM ra3oB», «OTHOCUTe/IbHAsK TIJIOTHOCTh a30B»
yYMeHHUS: -TIPOBOJUThH pacueThbl 10 XMMHUYEeCKUM (hopMyJiaM U YPaBHEHUSIM peakl{iii; COCTaB/IATh
ypaBHEHUs peakLUii COeAMHEHUs, pa3/ioKeHHs, OOMeHa M 3aMellleHus; TIPOBOJUTb PaCUeThl
KOJTMUECTBEHHbIX XapaKTepPUCTUK WCXOJHbIX BelleCTB W TNPOAYKTOB peaklLd; MPOBOAUTH
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pacyeTbl 0ObEMHBIX OTHOIIIEHWM Ta30B U MacC TPO/IYKTa Peakiiy, MaCCOBOU U 0ObeMHOMU [I0JTH
BBIX0/]a MPO/IYKTa peakLvu.

Bomnpocs! ajis onpoca
1. CocraB BemjectBa. Xumuueckwie 3ieMeHThL. CriocoObI CyI[eCTBOBAaHUSI XHMHUECKHX
3JIEMEHTOB: aTOMBI, IIPOCThIe U CJIOKHBIE BellleCTBa.

2.BemjecTBa IMOCTOSIHHOTO U II€PEMEHHOrO COCTaBa. 3aKOH IIOCTOSTHCTBA COCTaBa BeILeCTB.
BeliecTBa MOeKyJ/ISIPHOTO ¥ HEMOJIEKY/ISIPHOTO CTPOEHUSI.

3. smepenue BelectBa. Macca aTOMOB U MOJIeKy/l. ATOMHasi eJuHUL[a MacCbl. OTHOCUTE/IbHbIe
aTOMHasi ¥ MOJIeKy/IsipHasi Macchl.

4. Ko/muecTBO BelecTsa U eUHHULIbl ero U3MepeHus: MOJib, MMOJIb, KMOJIb. UK C/I0 ABOrazpo.
MousisgpHas macca.

5. ArperaTHble COCTOSTHMsI BeIlleCTBa: TBepjoe (KpHCTa/uiMueckoe W amop(dHoe), XUIKOe |
raszoobpa3Hoe.

6. 3aKkoH ABOTrazipo 1 ero ciaenCTBUs. Mo/SIpHBINM 00beM BeIlleCTB B ra3000pa3HOM COCTOSIHUU.
7. O0beJUHEeHHBII Ta30BbIM 3aKOH U ypaBHeHUe MeHeneeBa—KiamneipoHa.

8. Cmecu BeljecTB. Pa3nnuurs Mexx1y CMeCsiMA U XUMHUYeCKUMU COeJUHEeHUSIMMU.

9. MaccoBas ¥ 00beMHasi ZI0Jii KOMIIOHEHTOB CMeCH.

11. KaueCTBeHHBIN U KOJIMUECTBEHHbIM COCTaB BeI|eCTB.

12. Xumunyeckue 3Haky U Gpopmysibl. OTHOCKTEIbHbIE aTOMHAasi U MOJIeKyJ/IsipHasi MacChl.

13. KonmmuecTBO BeljecTsa.

14. Krnaccudukaius XAMUUECKMX peakl[uii B OpraHWYecKOW W HeopraHMueCKou XUMHM.
[ToHATHE 0 XUMUUECKOW peakilvy. Peakiyu, uayipe 6e3 n3MeHeHUs] KaueCTBEHHOTO COCTaBa

15. O6paTHMOCTb XMMHUUECKUX PeakKLWi BeI[eCTB: a/I/IOTPOIH3aLis ¥ U30MepH3aLiysl.

16. Peakuuy, uzyiye ¢ u3MeHeHHeM COCTaBa BeLeCTB: 110 UMC/IY U XapaKTepy pearupyroLux U
00pa3yronmxcs BeljecTB (pas/ioyKeHus, COeIMHEHUs, 3aMellleHusi, 0OMeHa);

17. Peakiuy, uayuie ¢ U3MeHEHUEM COCTaBa BeIeCTB: M0 U3MEHEHHIO CTelleHeld OKMUCJ/IeHUs
3/71eMeHTOB  (OKUC/IUTebHO-BOCCTAHOBUTEIbHbIE U HE OKWUC/IUTE/bHO-BOCCTAHOBUTE/bHBIE
peaxkLiun);

18. Peakuuu, ujyigue C U3MeHEHHMEM COCTaBa BeLIeCTB: IO TeraoBoMy 3(dekTy (3K30- U
5H/I0TEPMUYECKUE);

19. Peakuuu, uayiiye c MU3MeHeHHeM COCTaBa BelllecTB: 0 (a3e (TOMO- U reTepOoreHHbIe);

20. Peakiuu, uayiiyde C W3MeHeHWEM COCTaBa BeIeCTB: TI0 Hampap/ieHuio (oOpaTHMble U
HeoOpaTHMEIe);

21. Peakuuu, upaylye C U3MeHEHMEM COCTaBa BeLIecTB: MO HCIIO/Ib30BAHUIO KaTaju3aTropa
(KaTanuTUYeCcKue U HeKaTaIuTUuecKue);

22. Peakiuu, uAaylue C HW3MeHEeHHWeM COCTaBa Bell[eCTB: MO MeXaHu3My (pajuKasbHble,
BeposTHOCTL MPOTeKaHUsI XUMUUYEeCKUX peakiuii. BHYTpeHHsIsl SHeprusi, JHTaJIbITHS.

23. TennoBol 3 deKT XUMUUECKUX peaklMi. TepMoXyuMuUyeckue ypaBHEeHUS.

24. Kowmrmiekcoobpa3oBanue. [ToHATHE O KOMIUIEKCHBIX coefiiHeHUsIX. KoopauHaimoHHOe
YKCI0 KoMIyiekcoobpa3oBaresis. BHyTpeHHsisi U BHelHsIs chepa KOMIL/IEKCOB.

25. HomeHK/1aTypa KOMITJIEKCHBIX COejuHeHUU. VX 3HaueHue.

KpuTtepuu onieHKH 001ue /i/isl yCTHOTO OTBeTa
Onenka «5»:
* OTBeT MOJIHbIM Y NPaBU/IbHBIN HA OCHOBAaHWHU M3YUYEHHBIX TeOPUH;
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* MaTepuas U3/I0KeH B OIpe/ie/IeHHOW JIOTUUeCKOM M0C/ej0BaTe/IbHOCTH, IMTepaTypPHbIM
S3BbIKOM;

* OTBET CAMOCTOSATE/IbHBIN.

Onenka «4»:

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

* Marepuas H3JI0OKeH B OIpeZie/IeHHOM JIOTMYeCKOM I0C/IefloBaTe/IbHOCTH, IPU 3TOM
JOTYIIeHbl [[Be-TPU HeCyIeCTBEeHHbIe OIIMOKW, WCIpaBlIeHHble 10 TpeOOBaHUIO
yuuTesl.

OueHka «3»:

* OTBeT IOJIHbIM, HO TMPH 3TOM JIOMyIlleHa CyILlleCTBeHHas OIMOKa WM OTBET HerloJIHbIM,

HEeCBSI3HbIN.
Onenka «2»:

* TIpU OTBeTe OOHAPY)KeHO HelOHWMaHWe YYalliMCs OCHOBHOTO COJlepyKaHUsi yueOHOro
Mareprasa WIM [OMyleHbl CyIleCTBEeHHble OMIMOKM, KOTOpble ydJaluiicsi He MO)KeT
WCIIPaBUTh [PU HABOJALMX BONPOCAX YUUTEJIS.

OneHka «1»:
* OTCYTCTBHME OTBeTa.

IIpakTHyeckHe 3aja4u
2. BbiuncinTe 0THOCUTEbHYIO0 MOJIEKY/ISIDHYIO MaccCy Cy/bgaTa aJtoMUHuUs, GopMyia KOTOPOTOo
Al(SO4)s.
3. BblunMciuTe OTHOCUTENBHYIO MOJEKY/IsSpPHYI0 Maccy opTodochopHON KWUCIOThI, eCciau
W3BECTHO, UTO COOTHOILIEHWEe aTOMOB BOZOpOAa, ¢ocdopa U KUC/IOpoAa B MoJieKyse paBHO
COOTBeTCTBeHHO 3:1:4.
4. BeluncuTe MacCOBOe OTHOIIEHUEe XUMUUeCKUX 3/IEMEHTOB B TU/IPOKCH/IE KasTbLUs.
5. B Kakoli Macce oKcu/ia KasabLysl COAep>XUTcs 1,6 T KanbLus?
6. CKOIbKO MOJIEKY/T COJIeP>XKUTCS B BOZe Maccou 72 r?
7. IlnoTHOCTB ra3a mo BogopoAy paBHa 8. KakoBa oTHOCHTeNbHasi MOJIEKYJ/IsipHas Macca 3TOro
rasa?
8. Ilonp3ysACh MepyuoANUeCcKOr CUCTEMOM XMMUYeCKUX 371eMeHTOB []. V1. MeHpeneeBa, yKakuTe
OTHOCUTe/IbHbIe aTOMHbIe MaCChl a/IlOMUHUS, XJ10pa, HATPHsl, KUCJIOPO/a, a30Ta.
9. Bblunc/iuTe OTHOCUTETBHYIO MOJIEKYJISIPHYIO MacCy Cy/bdaTa aJtoMUHuUs, (opMysia KOTOPOTO
Al>(SO4)s.
10. BbluMc/iMTe OTHOCUTENBHYHO MOJIEKY/SIDHYIO Maccy OpToQoc(OpHOM KHUC/IOThI, eciu
V3BECTHO, UTO COOTHOLLIEHWEe aToOMOB BOJOpoZa, ¢ocdopa W KUCIOpPOJa B MOJIEKyJle PaBHO
COOTBeTCTBeHHO 3:1:4.
11. BeiurcauTe MacCoBOe OTHOIIEHUe XUMUUeCKUX 3/1IeMEHTOB B TUIPOKCH/Ie KaJIbLIUs.
12. B Kakoi Macce OKCH/ia KanbLus cofepxutcs 1,6 r kanbrus?
13. CKOIbKO MOJIEKYJT COZIEPXKUTCSI B BOJe Maccou 72 r?
14. IInoTHOCTH Ta3a no BoAopoAy paBHa 8. KakoBa oTHOCHTeNbHasE MOJIeKY/IsIpHasi Macca 3TOro
rasa?
15. Kakue coeauHeHUsi W TIPOCTble BellleCTBA MOTYT MPOSIB/IATh TOJIBKO OKUC/IUTE/bHbIE
cBoiicTBa? BribepuTe Takue BelljecTBa U3 TipefyioxkeHHoro mepeuHs: NH3z, CO, SOo,
K2oMnOy, Clz, HNOz. CocTaBbTe ypaBHeHHe 3/IeKTPOHHOTO OanaHca, paccTaBbTe KO3 GHUIMEHTHI
B ypaBHeHuu peakuuu: HNO3 + H>S = H>SO4 + NO + H2O.

16. Tlouemy a30TuCTasi KHCIOTa MOXXET TIPOSIBISITh KakK OKHUCIUTe/lbHble, TaK WU
BOCCTaHOBUTE/TbHBIe cBOMCTBA? CocTaBbTe ypaBHeHuUs1 peakiuii HNO»: a) ¢ 6poMHOIi Bo/ioH; 0)
c HI; B) c KMnOs. Kakyto (pyHKIMIO BBITIO/IHSIET a30TUCTasi KUC/I0Ta B 9TUX PeakLysxX?

17. OnpenenuTe CTeneHUW OKWC/IEHUSI BCeX KOMIIOHEHTOB, BXOZSIIMX B COCTaB CJAeAYHOIIUX
coequnenuii: HCI, Cl,, HCIO2, HCIO3, CIO7;. Kakve u3 BelleCcTB SB/SIFOTCS TOJbKO
OKHCJIUTEeNSIMU, TOJIbKO BOCCTAHOBUTE/ISIMU, U OKUC/TUTENISIMU U BOCCTAHOBUTE/ISIMUA? PaccTaBbTe
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ko3 duiiventsl B ypaBHeHuM peakiuu: KCIO3 - KC1 + KClO4. YKaxkuTe OKUCIUTENb U
BOCCTaHOBHUTEJIb.

18.Kakue w3 TIpUBEeJEHHBIX peakLUWid SB/SIOTCS BHYTPUMOJIEKY/IsIDHbIMU?  PaccraBbTe
KO3(PULIMEeHThI B YDaBHEHUSIX Peakliii. YKa)KuTe BOCCTAaHOBUTE/Ib, OKUC/IUTEb.

a) KNO3z = KNO> + O;
6) Mg+ N> = MgzNp;
B) KClO3 = KCl + O2.

19.0rmpegenite MeTO10M 3/1eKTPOHHOTO OanaHca KO3 UIMEeHTHI B YpaBHEHUSX OKUC/TUTETbHO-
BOCCTaHOBUTEJIbHBIX peaKLUii:

Zn + HNOs3 = Zn(NO3), + NH4NO3 + H>O
Zn + HZSO4(KOHH) =7nS04 + SO; + H>O

20. CocraBbTe ypaBHEHHUSl S/€KTPOAHBIX peakLUi, MpPOTeKalIUX [PU 3IeKTPOJ/M3e C
HepacTBopuMbIMM aHoziamu: a) MgCly; 6) MgClo u ZnSO4. PaccunTaiitTe, CKOBKO BBIJEIUTCS
XJ10pa B MUTpax (H. y.) MpH MIPOMyCKaHUM TOKa CWIoK 5A B TeueHue 3 4.

21.I1pu snektponuse 200 r pacTBOopa X/JI0pHza HaTpusi C MaccoBou goseint comu 17,55% w3
pactBopa Bblenmiock 3,36 1 xjopa (H.y.). OnpezsenuTe MaccoBble [I0JM BelecTB B pacTBope
T10C/Ie TIpeKpalleHHs 3/1eKTPO/IU3a.

KpuTepuu onieHKH 001He [i/isi YMEeHHs peliaTh NpakTHYecKyue 3a/[auM 1o BceM TeMaMm
AUCI{UII/TMHBI.
5 0a/1/10B:
B/IaZIeHUEM KyJbTYPOUW MBIIIJIEHUS; CIIOCOOHOCTBIO K 0000ILeHHI0, aHa/lInu3y, KPUTHUECKOMY
OCMBIC/IEHHMIO, CHCTeMATH3al|i, TIOCTaHOBKe I[eJleli W BBIOOPY MyTell WX [JOCTHXKEHHUs, B
JIOTUYECKOM PaCCY>KJEHHUH U PEeIlIeHUH HeT OIIMOOK, 3a/jaua pellieHa paljiOHaIbHbIM CITOCOOO0M.
4 6a/na:
B JIOTUYECKOM pPACCYXX[IEHWU W PeIleHWHd HeT CYIeCTBeHHBbIX OIIMOOK, HO 3ajaua pellleHa
HepalMoHaIbHbIM CIT0COO0M WJTH JOMYIeHO He 6oJiee JBYX HECYI[eCTBEHHbBIX OLIMOOK.
3 da/ia:
B JIOTMUECKOM PaCCyKI€HUH HeT CYIL[eCTBeHHBIX OIIMOO0K, HO [OIYyIleHa CyIlleCTBeHHast
2 0a/ia:
HUMEIOTCS CYIT|eCTBeHHbBIe OIIMOKHU B JIOTHUECKOM PACCYKAE€HUH U B PeIlleHHH.
1 6an:
OTCYTCTBHE OTBETA Ha 3a/jaHue.

(I)OH/] TeCTOBbIX 3a}1[aHPIﬁ AJIA TEKyIero KOHTpoJ/is 3HAHHUMH 10 TeMe:

Ko/muecTBo BelecrBa — 3T10:

+II0pLMS BellecTBa, U3MepeHHast B MOJISIX

YKC/I0 CTPYKTYPHBIX YaCTHI], paBHOe 61073

Macca BelleCTBa

HaBeCKa Bell|ecTBa

3 nepeunc/ieHHBIX SIB/IEHUI 0TMeTbTe XUMHUYeCKHe:
+I'opeHue crinuku

+CkucaHue MOJI0Ka

+PxxaBieHue xesesa

IIpaBneHue metasna

Kakoii 3aK0H JjaeT 0CHOBY /I/Isl COCTaB/ICHUS] XMMHUECKHX peaKui?
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3aKOH ITOCTOSTHCTBA COCTaBa BelllecTBa
3aKOH 5KBHUBA/IEHTOB

+3aKOH COXpaHeHMs MacChl BelljeCcTBa
3akoH ABorazapo

Yrto Ha3bIBaeTcs MOCTOSIHHOM ABoraapo?

1Morib BelriecTBa, cogeprkaiuii 6,02-10 23morexyn

+Uucsio yactury 6,02-10%3, cogeprkaimxcsa B 1 MoJib JIF000ro BelecTsa
1Morib BelriecTBa, cogepkaiuii 6,02-10 23 aTomoB

Copep»kanue 6,02-10 22 atomoB B 12 1. yriepoza

KemM ycTaHoB/1eH 3aK0H MOCTOSTHCTBA COCTaBa BeljecTBa?
M. B. JIoMOHOCOBBIM

LK. [JanbToHOM

+K. IIpycrom

A. ABorazpo

MHorue XuMHYeCKHe 3/IEeMeHThI 00Pa3y0T HeCKO/IbKO MPOCTHIX BeleCTB, 00/1a/JaloIux
pa3/IMYHBIMU cBoMcTBaMU. Kak Ha3bIBalOT 3TO sAAB/IeHNe?

nomMophu3sMom

rOMOJIOTHEeN

MHOTOMEPHOCTBIO

+a/uioTponuen

XuMHYeCKHe Coe[HHEeHHs MTePeMeHHOr0 COCTaBa Ha3bIBAIOT:
CJIO)KHBIMH BeII[eCTBAMHU

NaTbTOHUAMHI

KOMITUIEKCHBIMH BeII[eCTBaMU

+0epToAaMU

XuMuueckKue coefUHeHUs MOCTOSTHHOI0 COCTaBa Ha3bIBAKOT:
OepTosMIAMU

BelljeCTBaMu

+IaJbTOHUAAMU

KOPITYCKYJ/IUZaMH

Onpejenure Maccy () KHC/I0P0/ia, 00beM KOTOporo (H.y.) coctasisier 44,81
6,4

+64

22,4

2,2

Omnpe/e/iNTe KOJIMYECTBO MOJIb X/I0Pa, 00’b€M KOTOPOro NMpH H.y. ocTasJisieT 11,2 1
+0,5
11,2
22,4
10,5

Macca obpa3ua kapooHara Kaibius paBHa 10 r. Onpeseure KoJIM4eCTBO MOJIb 3TOM CO/TH
100
+0,1
0,01
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10

Kakyro maccy (r) umeer 1,55 1023 Mosieky.1 BoabI
+4,63

46,3

0,46

46

Kakoe K0/1MueCcTBO BeliecTBa (M0Jib) COCTaB/IAIT 6,02-10% MonekyJ1
10

+100

0,1

1000

MoisipHas Macca KaKux U3 NPUBe/IeHHbIX HH)Ke BelleCTB 0/JHHAKOBa
CaCOs u NaBr

+H3PO4u H2SO4

CuS u AuCls

NaBr u CuS

Kakue 13 nepeunc/ieHHbIX HIDKe ra30B jierue Bo3yxa
+A30T ¥ aMMHaK

A30T ¥ KUCI0pOZ,

Ammuak u pTop

Kucnopopa u ¢Top

Kakoii 00bem 3aHuMaroT npu H.y. 100 MoJib /11000r0 rasa
22,4 n

+22,4 nm3

22,4 m3

2,24 m3

B kKakom 00BbéMe (/1) aproHa (H.y.) COAEP>KHTCA CTO/ILKO )K€ aTOMOB, CKOJIbKO B 11,2 71
BO/JIOPO/a

+5,6

11,2

22,4

224

Kakas macca BoapI () MOXKeT OBITH 0/Ty4eHa NP B3aUMO/eiCTBUH C KHC/I0POAOM 224 1
BOOpoAa?

0,18

18

1,8

+180

Haiiure Maccy ruipoKcu/ia Kaabius (T), KOTOPbIi 0bLT MO/TyYeH PH B3aUMO/eiCTBUHH C
Bojo#1 658,8 r HeramieHoii u3BectH, cojepxainei 85 % CaO .

74

800

+740

1000
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Bbibepume 00uH NpasuibHbIX 8APUAHM:

CTaHAQPTHBIM COCTOSIHMEM BellleCTBa AB/IAeTCH:

pPacTBOPEHHOE BeleCTBO ¢ KoHLeHTpalueln 1 moss/ 1 npu 0° C u 1 aTm.
yrcToe BelecTBO 1ipu 0°C u 1 at™

pPacTBOPEHHOE BeleCTBO C KOHLeHTpaluel 1 Mojib/ KT Tipu

25°Cu 1 atm

+uncroe BellecTBo Ipu 25 ° Cu 1 atm

Tabmuna 3
MeTtoauKa npoBeAeHHsI KOHTPOJIsA
[TapameTpbl METOUKH 3HayeHue rapamMeTpa
IIpenen panTEILHOCTHA BCETO KOHTPOJIS 15 MuHyT
[TocnenoBaTeIbHOCTL BEIOOpPA BOITPOCOB CnyuaiiHas
[IpesiaraeMoe KOJIMUeCTBO BOIIPOCOB 5

Kputepuu orieHKH:

-5 0a/UIOB BBICTAB/SIETCS CTYZEHTY, KOTOPBIM TIPaBUIBHO BBITIONHSIET 5 TeCTOBBIX
3a/laHUl;

- 4 6aJ1a BBICTABJISIETCS CTY/IEHTY, eC/IU TTPaBUIBHO PellieHo 4 TeCTOBbIX 3a/laHusl.

- 3 0as1/1a BBICTAB/ISIETCS CTY/IeHTY, eC/IU TIPaBU/IbHO PelleHo 3 TeCTOBBIX 3ajaHus

- 2 faJ1a BBICTABJISIETCS CTY/IEHTY, eC/TH MPABUILHO PEIeHO 2 TeCTOBbIX 3a[jaHuUs

- 1 0as11 BBICTAB/ISIETCS CTYAEHTY, eC/IH MPaBUIBHO pellleHo 1 TecToBOe 3afiaHue

Tema 2.2. J/IeKTPOIUTHYECKAsI JUCCOI[AAIUA U HOHHBIN 00MeH

KonTpo/mpyemblie KoMnoHenrsl: Y ; Bz; Bz JIPo 4, JIPo 5, JIPo 7, JIPo 9, JIPo 12
KonTpo/mmpyemble 3HaHUA: TIOHATHSA: SJIEKTPOJIMTHI, HE3JIEKTPOJIUTHI, 3JIEKTPOJIUTUYECKast
JYCCOLMaLsl; KUCIOThI, OCHOBAHUS, TEOPUSl 3/€KTPOJIMTUUYECKOW [UCCOLMaLMy AppeHuyca,
MeXaHU3M 3/IeKTPOIMTUUECKOW AMCCOLIMALIUM BeleCTB C MOHHOM CBSI3bI0 Ha TIpUMepe XJ0puja
HaTpUsi, KaueCTBEHHbIE PeaKI[My Ha aHUOHBI,

YMEHHUsA: COCTaB/sITb ypaBHeHUs O]l KHUCIOT, OCHOBaHWW U COJIel, 3anuchbiBaTh
ypaBHEHMsI peakluii MOHHOrO OOMeHa; T0Jib30BaThCs Tab/wileld pacTBOPUMOCTU COCTaBJISATh
TIOJIHbIEe M COKpAllleHHble MOHHbIe YpaBHEHUs TH/IPOJiM3a COJIel; Orpe/iesisTh peakluio Cpefibl B
pacTBOpax COJiel; paCCUYMTHIBATh KOHLIEHTPALIMIO PaCTBOPOB.

Bomnpocs! asis onpoca
1. Teopusi 371€KTPOIMTAUECKON AUCCOLMAlMU. MexXaHU3M JUCCOLMaliMK BelleCTB C Pa3/TMUHbIMU
TUTMAMHU XUMHAUYECKUX CBS3€H.
2. Bknaji pycckuxX yuyeHbIX B pa3BUTHe TMpeZCTaB/eHUN 00 3/IeKTPOUTUUECKOMN AUCCOI[UALIUH.
OCHOBHBIE MOJIO’KEHUS] TEOPUU 3JIEKTPOJMTUYECKOU TUCCOLALH.
3. CrereHb 3/1eKTPOJUTUYECKON AuccolMaliid U (akTopbl ee 3aBUCUMOCTH. CuU/bHbIE U
cpe/iHYe 3/IeKTPOJIUTHI.
4. Nuccoumauus Bozbl. BopopoaHsiii mokasarenb. CpeZia BOJHBIX PacTBOPOB 3/1€KTPOJIUTOB.
Peakiiun oOMeHa B BOAHBIX PaCTBOPax 3/IEKTPOJIUTOB.
5. T'wgpomm3 Kak oOMeHHbI Tiporjecc. HeobpaTuMblli THUAPOIM3 OpPraHUUECKUX W
HeOpraHWueCcKux COeJMHEHUM U ero 3HaueHre B MPaKTUUeCKOW [1eATe/TbHOCTH UeloBeKa.

6. O6parumbiii tugponu3 cosedi. CrymeHuaThld ruAposn3. [lpakThueckoe TpUMeHeHHe
TUPOU3a.
7. 'uaponmui3 opraHdyeckux BeljeCTB (OenKOB, >KUPOB, YII€BO/IOB, MOMMHYK/IEOTUI0B, ATD) u
ero OMooruuecKoe M rMpakThuueckoe 3HaueHue. OMbIIeHHe )KUPOB. Peakiyst 3TepuduKariuy.
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Kpurepuu onieHKH 001jie /I/Is1 yCTHOIO OTBeTa
OueHka «5»:

* OTBeT IO/IHBIA 1 TTPaBU/IbHbINM Ha OCHOBAaHUU U3yUYeHHBIX TeOPUl;

* MaTepuas U3/I0KeH B OIpe/ie/IeHHOW JIOTUUeCKOM M0C/ej0BaTe/IbHOCTH, IMTepaTypPHbIM
SI3BIKOM;

* OTBET CAMOCTOSATE/IbHBIN.

Onenka «4»:

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

* Marepuas W3/0XKEH B OIpe/e/eHHOW JIOTMYeCKOW I10C/Ie[0BaTe/IbHOCTH, TPU 3TOM
JIOTyIIeHbl IBe-TPHU HECYI|eCTBeHHbIe OIIMOKH, HCIpaB/leHHbIe TI0 TpeOOBaHUIO
yUHTes.

OueHka «3»:

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

HEeCBSI3HBIN.
OrneHKa «2»:

* TIpU OTBeTe OOHAPY)KEHO HeloOHWMaHWe YYallluMCsi OCHOBHOTO COjlep)KaHUsl yueOHOro
MaTepHajia WIH JAOMNYIIeHbl CyIeCTBeHHble OIMOKH, KOTOpbIe YUalluics He MOXKeT
WCIIPaBUTh MPH HABOJSIIINX BOMPOCAX YUUTEJIS.

OneHka «1»:
* OTCYTCTBHME OTBeTa.

JIaGoparopHasi pabora
Tema: «Peakyuu rUAPO/IH3a»
Llenb: uccienoBath cpely pacTBOPOB COJel, 00pa30BaHHBIX CUIBHBIMU U C/Ia0bIMHU TIPOJIUTAMH,
W WX Peakiii C pacTBOpaMH IIe/ioud ¥ KapboHata HaTpust. COCTaB/ISTh peakljiy THAPO/IM3a
cosneit

KpuTepuu oLieHKH YMeHUH BBINO/IHATD JIabopaTopHbIe padoThI

OueHka «5»: TJlaH pellleHUs COCTaB/ieH TIPaBU/IbHO; TPAaBUILHO OCYIL[eCTBIeH TI000p
XUMUYECKUX PeaKTUBOB M 000PYZOBaHUs; IaHO TI0JTHOe 0ObSICHEHHE U C/le/IaHbl BBIBOZBI.
OueHka «4»: TIaH pellleHUs] COCTaB/ieH TIPaBU/IbHO; TPAaBUIBHO OCYIL[eCTBIEH TI000p
XUMUYECKMX pEeaKTMBOM W O000pyZOBaHWs, TIpU STOM JIOMyieHO He Oomee [ByX
HECYIIeCTBEHHBIX OLTUOOK B 00bSICHEHUM U BbIBO/IAX.

OuneHka «3» TUIaH peIIeHus COCTaBjieH TIPaBUIbHO; TIPaBU/IBLHO OCYIIECTBIeH mMozAb0p
XUMUUYECKMX PEaKTMBOB M 000pYy/Jj0BaHMsI, HO JIOMYIIleHa CYIleCTBeHHast OlIMOKa B 00bICHEHUU
Y BbIBOJIaX.

OneHkKa «2»: JomnyileHbl aBe (1 Oosiee) omMOKY B TUlaHe peIIeHMs, B TIOAOOPe XUMUUYECKHX
peakTHUBOB U 000py/j0BaHus, B 00BSICHEHUH U BBIBO/IAX.

Onenka «1»: 3a/jaua He pelieHa.

IIpakTHUeckHe 3a/ja4 Ha 3/IeKTPOIMTHUYECKYI0 ANCCOLIAALHI0

1.Kakue 13 ciefyrouux XUAKOCTeN TPOBOJAT 3/1€KTPUUYECKUNM TOK: STHU/IOBBIM CIUPT, BOJAHBIU
pacTBOp TJIFOKO3bl, BOJHBIN pacTBOP 'M/IPOKCH/A HaTpUsl, pacTBOpP KUC/I0pPOJa B BOJe, BOAHBIN
pacTBOp KapOoHaTa HaTpUs, paciiyiaB rUApoKcu/a Kamusi? OTBeT 0ObsCHUTE.

2.CocrtaBbTe ypaBHeHMs1 Aucconuaiuu ciaeayroimx 31ekTpoautoB: KOH, Al(NOs3)3 K3zPOsa,
NiSO4, HNO3, Ca(OH)2, FeCl3, NaHPO4, (PbOH)NO3, (NH4).CO3, HCOONa.

3.CocTaBbTe ypaBHEHMS AUCCOLMALMU BellecTB (B BO3MOXHbIX ciydasx): NaOH, ZnO, H»S,
Al(OH)3, BaSiO3, Cu(NO3)2, CH30OH, FePQ4, AlCl3, CaSO4, CH3COOH, SiO».
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4.HaiiiiTe B CipaBOYHMKE 3HAUEHUSI KOHCTAHT 3/1IEKTPOIMTUUECKON JUCCOLMALIMU /151 KUCTIOT U
orpeziesiiTe, Kakas U3 HUx cuwibHee: a) HoCOs win HoS; 6) HNO, win CH3COOH; B) HCIO wu
HIO.
5.CocTaBbTe MO/eKY/IsIpHbIe U HIOHHbIe ypaBHEHUSI PeakLiui MeXXy BellleCTBaMu:
OrmpefesiTe BO3MOXKHOCTh TIPOTEKAaHWs peaknuii oOMeHa MeXAy BOJHBIMH pacTBOpamMu
BeI|eCTB:

a) cysbdaTa Kanus ¥ TUAPOKCcHa bapus;

0) kapboHaTa HaTPUS U XJIOpPH/ia KaJIbI[us;

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

I') TUAPOKCHU/IA HAaTPUSI U CePHOM KUCJIOTHI;

1) CynbpUTa Kaaus ¥ a30THOW KUC/IOTHI;

€) HUTpAaTa aJlOMUHUS U XJIOpU/a Kaus.
CocraBbTe ypaBHEHUs] BO3SMOKHBIX PeakL[ii B MOJIEKY/ISIPHOM, MIO/THOM Y COKpALl|eHHOW MOHHBIX
dbopmax.
6. Pacnipesiente conmu B TabsuIie B 3aBUCUMOCTU OT CUJIBI KUC/IOTHI U OCHOBAHUS, IPOAYKTOM
B3aUMO/IeMICTBUSI KOTOPbIX OHU SIBJISIFOTCSI:

CunbHOe OCHOBaHUe CuibHOe OCHOBaHUe Cnaboe ocHoBadue u | Cnaboe ocHOBaHUe U
U CUJIbHAA KUC/I0Ta U cy1abas KUciora CUJIbHAS KUC/I0Ta cmabag KucioTa

K>S, NaNOs3, K>COs3, AlICl3, Pb(NO3)2, Ca(NO3)2, BaCly, K3POs, Balz, ZnSOs, (NH4)2CO3,
(NH4)2S, CsBr, CH3COONa, Ba(NO3)2, FeCls, KNO2, Na2SOs, KI, Ba(NO2)2, RboCO3, KNO3,
NazS04, NazPOs, NaySiO3, Zn(NO3)2, KCN, Hg(NO3),, CuClz,(CH3COO)2Pb, SnCl, NaBr,

NH.Br, FeSO4, Cr(NO3)3, Mn(NO3),, Cs3POs, NH4CN, Coly, FeCO3

KpuTepuu o1jeHKH yMeHHUI pellaTh NpaKTUYecKue 3afiauu

OneHka «5»:

B JIOTUUECKOM PACCY)KJ€HHU W peIIeHWH HeT OIIMOOK, 3ajlaua pellleHa paljioHaIbHbIM
criocobom.

OneHka «4»:

B JIOTHUYECKOM pacCY)X/€HUM W pelleHHWH HeT CyIeCTBeHHBIX OINMOOK, HO 3ajaua pellleHa
Hepal[MoHaIbHBIM CII0COO0OM WM ZOMYIIIEHO He OoJiee IBYX HECYIIeCTBEHHBIX OIIHOOK.

Onenka «3»:

B JIOTUYECKOM PaCCy)K/IeHUU HeT CYIIIeCTBEHHBIX OIIMOOK, HO JIOMYI[eHa Cyl[eCTBeHHas OlIMOKa
B MaTeMaTHYeCKHX pacueTax.

OneHka «2»:

MMEFOTCS CyII[eCTBEHHbBIE OITMOKH B JIOTUYECKOM PaCCYK/I€HUH U B PEIIeHUH.

Onenka «1»:

OTCYTCTBHE OTBeTa Ha 3a/jaHHe.

@OoH/ TECTOBBIX 3a/[aHUI I/IA TEKYIero KOHTPO,/Isi 3HAaHHH 10 TeMe:
Bbibepume 00uH NpasuwibHbIX 8APUAHM:

Kakue u3 ciefyomux 3/1eKTPOJIUTOB NMPHU Auccoranuu oopasyromux noasl H u OH
O/lHOBPEMEHHO?
Ca(OH)2
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KOH
H3PO4
+AI(OH)3

Kakue 3JIEKTPOHI/IT])I ABJIAIOTCA CWIBHBIMHU?
+HCI

H,CO3

H>S

H3POq4

CKo/IbKO HOHOB 00pa3yeTcs npu guccoruanuu mosiekyasl (NH4)2S04?
2

6

+3

4

Kakue JIEKTPO/IUTbI B HOHHOM YPABHEHHH Cﬂe}lymmel‘/’l P€aKlUuM 3dlIMCBIBAKTCA B BU/i€
HOHOB:

CaCO3

+HI

CaS

COy

Kakwue BemjecTsa 00pa3yioT npu JUCCOLUALMHA HOHBI Mn?*?
KMDO4

+MnClI>

Na;MnOQO4

MnOg

Kakwue 3/1eKTpo/IuThI 00pa3yoT NpH JUCCOLUALUH XT10pu/-uoHbI CI?
KCIO3

+HCI

Ca(CIO)2

HCIO

Kakue U3 CJIeyIOIUX 3/1eKTPO/IMTOB ABJIATCA (/1abbiMu?
H>SO4

NaClI

AI(NO3)3

+H3:PO4

Kakue BelecTBa B HOHHOM ypaBHEHHH (JIe/[yIOIIei peaKiju 3alMChIBAlOTCA B BH/IE
MOJIEKYJI:

+H>S

Pb(NO3)2

NaCl

HNOs3

Yemy paBHO HOHHOe NPoHu3BeeHune BojpbI (t = 25°C)?
10-12

10—10

+10-14
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Yemy paBen pH pacrBopa, eciu [H+]=10" monn/n?
8

12

+5

9

Kakue 13 c/Ieflyl0IIUX Co/lel He I0/JBepraiTcsa Tu/po/Iu3y?
PbNO3

+KNOs3

Alx(SO4)3

Pb,CO3

PacTBOpBI, KaKUX 3/1IeKTPO/IMTOB XapaKTepu3yKTca 3Hayenuamu pH > 7?
+NaCOs3

CaCl

AI(NO3)3

BaClx

IIpu kakux 3HaueHusnx pH denondTanenH okpammBaeTcs B Ma/JIMHOBBIN [{BeT?
+12

4

7

5

Kakyro okpacky npuodperaer JlakMyC B HeUTpPa/IbHOH cpepe?

Ma/TMHOBYHO

CUHIOHO

KPacHYH0

+¢duroneToByt0

TIpu B3aMMO/IeifiCTBHH, KaKUX ABYX BEIIeCTB, MPOMCXOUT PeaKijusa HeHTpau3anuu?
NaCI+AgNO3

BaCl>+H>O

+NaOH+HNO3

BaCl>+H>S04

19 ma 11 %-ro pacrteopa KOH (p = 1,01 r/cm?) ecmemmanm
¢ 200 M1 Boapl. PaccunTaiTe MOJIAPHYIO 0110 IIO/JTy4eHHOr0 pacTBopa.
0,0029;

+0,0031;
0,0034;
0,0028
Taoua 4
MetouKa npoBe/ieHHs KOHTPOJIA
[TapameTpsbl METOAUKHU 3HaueHue rapameTpa
[Ipefen AUTEILHOCTY BCEro KOHTPOJIS 15 MuHyT
[TocnenoBaTeIbHOCTb BEIOOpPA BOITPOCOB CnyuaiiHas
[TpesnaraeMoe KOJIM4eCTBO BOIIPOCOB 5

Kputepuu orieHKH:
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-5 0a/UIOB BBICTAB/SIETCS CTYZEHTY, KOTOPBIM TIPAaBUBHO BBITIONHSIET 5 TECTOBBIX
3a/laHul;

- 4 6a/1a BBICTABJISIETCS CTY/IEHTY, €C/IM TTPABU/IBLHO PeIieHO0 4 TeCTOBBIX 3a/laHUS.

- 3 0a/11a BBICTAB/ISIETCS CTYAEHTY, €C/TH MPAaBU/IBLHO PelleHo 3 TeCTOBBIX 3a[jaHus

KonTposbHas padora «CTpoeHHe BelljeCTBa»

Bapmuanr 1
3adanue 1. Tecm c b160poM 00H020 8epHO20 omeema
1. Tpu 3/1€KTpOHA Ha BHELLIHEM YPOBHe B OCHOBHOM COCTOSTHUM COJZI€P)KUT aTOM
a) MarHust 0) amoMUHUS B) yriepoja r) pocdopa
2. TTopsAAKOBBIA HOMEp 37IeMeHTa, 3JIeKTPOHHOEe CTPOeHHe atoMa KoToporo 1s22s2p®3s?, pasen
a)8 6) 10 B) 12 r) 14
3. BeliecTBO ¢ KOBa/JIeHTHOM MOJISIPHOM CBSI3bIO0 MeeT PopMyJy:
a) KCl 6) HBr B) O r) BaClh
4. XuMHuueckue CBsI3U B BelllecTBaX, popmysbl KoTopeix Ho 1 CaCly cooTBeTCTBEHHO:
a) MOHHas U KOBajIeHTHasl MoJisipHasi, 0) KoBasleHTHas MMOJIIpHast ¥ MOHHas,
B) KOBasleHTHasi HeroJisipHasi U MOHHas, I') KOBaJ/IeHTHasl TIOJIsIpHasi U MeTa/uInyecKasl.
5.Be1jecTBO, B MOJIeKy/ie KOTOPOr'O HeT T-CBA3U:
a) STHUJIEH; 6) Gen3o; B) aMMHaK; T) a30T.
6. MoseKynsipHy0 KpUCTa/VIMYeCcKyro pelleTKy UMeeT BellleCTBO:
a) KpeMHU, 0) Qropuz MUTHSA, B) YKCYCHasi KUC/IOTa, T) LIMHK.
7. J17151 BeIlleCTB C KaKOM KPUCTA/I/IMUeCKOM pelleTKOW XapaKTepHbl BbICOKAs TBepPZAOCTh,
TIPOYHOCTb, TYTOIJIaBKOCTb, 37IeKTPO- U TEJIONPOBOHOCTD:
a) aTOMHOM 0) MONEKY/SIpHOM  B) META/UIMYECKOH  T) HOHHOM
8. B pspy xumnueckux s1emeHTOB Al---Si---P:
a) yBeJIMUMBAETCS PaflyC aToMa  0) yBeJMUMBAETCS YKMC/I0 37IeKTPOHHBIX CJIOEB
B) yBeJMUMBAETCSl 37eKTPOOTPULATE/IbHOCTD I) YMeHbIaeTCsl YMCJIO 3/1eKTPOHOB Ha
BHEIIIHEM CJIoe

3adanue 2. YcmaHogume coomeemcmeue Mexcoy Ha3eaHuem XUMUu4eckKoz20 CoOeOUHeHuUsl U
8UOOM CE513U AIMOMOE 8 3MOM COCOUHECHUU

HA3BAHUWE COEJUHEHWA B/ CBA3U
1) HwunHk a) MOHHas
2) Asor 6) MeTasTMuecKas
3) Ammuak B) KOBaJIeHTHasi MoJIsipHast
4) XJyiopup KanbLusi ') KOBaj/leHTHasi HeroJisipHast

3adaHue 3. DneKTpoHHass (opMy/aa BHELIHEro 3JIeKTPOHHOIO C/I0S aToMa XUMHYeCKOro
sjemenTa ...3s23p2 OnpejennTe 5TO 3/7€MEHT, COCTaBbTe (OPMYJ/bI €ro BBICIIErO OKCH/A,
JIeTyuero BOJIOPOJJHOTO COe[iuHeHUsl, TuApokcuaa. Kakumu cBoucTBaMu (OCHOBHBIMU,
KUC/IOTHBIMU WK aMm(oTepHbIMU) OHM 00sazaroT? CoctaBbTe ero rpaduyeckyro dhopmyny u
orpezie/IMTe BajleHTHbIe BO3MOYXHOCTH aTOMa 3TOI'0 XMMHUYEeCKOI'0 3/1eMeHTa.

3adaHue 4. PaccunTaiiTe MaccoBble 10U K&KZOT0 U3 37IeMEeHTOB B BelljecTBe - ¢ocdaT Kanus

3adanue 5. B 180 r 15%-ro pacTBopa ru/ipoKcH/ia HaTpus pacTBopuay enje 20 T 1{e/04H.
PaccunraiiTe MaccoByrO [OJIIO 111eJI0UH B TI0JIyUeHHOM pacTBOpe.

3adaHue 6. Kakoii 00béM rasa (H.y.) BbIJe/TUTCS TIPU pacTBopeHnu 21,2 T kapboHaTa HaTpus B
130bITKEe COSTHOM KUCIOTHI?
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Bapuanr 2
3adanue 1. Tecm c 6b160pom 00HO20 8epHO20 omeema
1.Hau6oJ1bIiee uuc/io BaJIEHTHBIX 3JIEKTPOHOB Y 3/IEMeHTa
a) ¢Top 6) Bozmopoy, B) HaTpUit r) cepa
2. TTopsAAKOBBIA HOMED 37IeMeHTa, 3JIeKTPOHHOE CTPOeHHe aToMa KOToporo 1s22s22p®3s23p°,
paBeH

a) 11 0) 13 B) 15 r) 17
3. ®opmyra BellecTBa C KOBaJIeHTHOM MOJIIPHOM CBSI3bO:
a) NaCl 6) H.O B) BaO r) CasN:

4. TTapa 371eMeHTOB, MKy KOTOPBIMHM 00pa3yeTcsi HOHHasi XUMHAYeCKasi CBSI3b:
a) yryiepop v cepa 6) BOZOPOA M a30T  B) KaJIMHM U KUCIOPO] ') KpeMHUM ¥ BOAOPOJ,
5. BelllecTBO B MOJIeKy/ie KOTOPOTO HET Tt —CBSI3U:

a) arleTuIeH 0) HUTPOOEH30 B) MpoTiaH T) a30T
6.ATOMHY!O KPUCTA//TAYECKYIO PEIIETKY UMEeT:
a) coza 0) Boza B) a/IMa3 r) apahuH

7. BeectBa, 06/1a/jat0111ie TBEPOCTbIO, TYrOIUIaBKOCTBIO, XOPOIIeli pPaCTBOPUMOCTBIO B BOJE,
Kak I1paBU/I0, UMEIOT KPUCTA/NIMYECKYIO PeIIETKY:

a) MOJIEKY/ISIPHYIO 0) aToMHYTO B) MOHHYIO I') MeTa//InyecKyto
8. B psapy xumnueckux s1emeHTOB B---C---N npoucxogut yBenrueHue (yCuieHue):

a) uMcsia IPOTOHOB B si/jpax aTOMOB  0) ync/1a 3/1eKTPOHHBIX C/I0EB B aTOMax

B) pajuyC aToMa TI') OCHOBHOI'O XapaKTepa CBOWCTB BBICILIMX OKCHUJIOB

3adanue 2. YcmaHogume coomeemcmeue Mexcoy Ha3eaHuem geuwecmed U munom e20
KpUCma,/iu4ecKoll peuémKu

HA3BAHUWE COEIMHEHUSA TUIT KPUCTAJIJIMUECKON
PELHIETKUA

1) bpom a) NOHHas

2) T'padur 0) MeTa/MUecKast

3) Le3ui B) aTOMHasi

4) HwuTpuj amoMUAHUS I') MOJIeKY/IsIpHast

3adaHue 3. DnekTpoHHas (opMmyna BHELIHEro 3/eKTPOHHOIO CJI0s aTOMa XWUMHYeCcKOro
3/1eMeHTa ...4s%, OnpeeuTe 3TO 3/IEMEHT, COCTaBbTe (POPMYJIbI €r0 BBICIIIETO OKCH/A, JIETYUero
BO/IOPO/IHOTO COe/IMHeHMs], THApoKcHua. KakiuMu cBoiicTBaMM (OCHOBHBIMU, KMC/IOTHBIMU WA
amdoTepHbiMM) OHM 00sazaroT? CocTaBbTe ero rpapuueckyro (OpMysny | ONpefenuTe
BaJIeHTHbIE BO3MOXHOCTH aTOMa 3TOr0 XMMHUYeCKOI0 /IeMeHTa.

3adaHue 4. PaccunTaliTe MacCOBbIe [10JIM KaXKZO0r0 U3 37IeMEHTOB B BellleCTBe - HUTPAT MarHusi

3adanue 5. K 200 r 8%-Horo pactBopa xjopuja Hatpust gobaBwiu 80 r Bogbl. Berumciure
MacCOBYO JIOJTF0 COJTA B 00pa30BaBIIeMCsi pacTBOpe.

3adanue 6. Tlpu obkure cynbduaa muHKa ObLI0 monaydeHo 0,5 Moab OKCHZa I[MHKA. Kakou
00béM (H.y.) okcuzia cepsl (IV) obpa3oBascsi B pe3y/bTaTe 3TOro mpoiiecca’?

KonTposibHasi pabdora no Teme « XMuMHYeCKHE PeaKLuu»
BapwuanT 1
3aodanue 1. Tecm ¢ 8b160poM 00HO20 8epHO20 omeemd
1. YkaxkuTe peakiifio, KOTOpasi SIBJSIeTCS peaklivel coeJuHeHUs U ujieT 6e3 n3MeHeHUs
CTeTleHer OKHC/IeHUST SJIEMEeHTOB
1) S+02=S0 3) 2KNO3 = 2KNOz+ O2
2) SOz + H>O = H,S0O3 4)2AI(OH)3 = Al,0O3 + H,O
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2. C HanboJibIIel CKOPOCTBIO TIPM KOMHATHOM TeMIiepaType MpoTeKaeT B3auMO/eCTBHe
MeXKIy COISTHOW KUCIOTOM U
1) wmarHueMm 2) MeJblO 3) xenesom 4) IMHKOM
3. B kKakoli cucTeme IMpu MOBLILIEHNH [aB/IeHHs XUMUUeCKOe paBHOBECHE CMECTUTCS BIIPaBO?
1) 2HIgp &2 Hyp * L
2) Camt Sap & CSaq
3) Hop+Fax) 2 2HFg
4) CsHeg ) +Hory 2 CsHg
4. Bpom siB/isseTCsl BOCCTAHOBUTEJIEM B peakLiu, CXxeMa KOTOPOu

1) HBr+ O2- HO + Bn 3)Br, +Zn - ZnBr
2) HBr+Mg- MgBr; + H> 4)Br, +KI- I + KBr
5.CnabpIM 3/1eKTPOIUTOM SIBIISIETCS
1) x/y0poBOAOPO/AHAS KHUCIO0TA 3) cynbdar HaTpus
2) CepoBOJOpPOAHAas KUC/I0Ta 4) TUAPOKCUJ, JIUTHS
6. CokparieHHOe HOHHOe ypaBHeHHe Ba?*+S04 %= BaSO4!COOTBETCTBYET B3aMMO/EHCTBHIO
1) wnuTpara 6apusi U CEpHOM KUCIOThI 3) ruzppokcua 6apusi u okcuza cepsl (V)
2) okcuja b6apus U cynbdarta HaTpUs 4) okcuza 6apusi U CEpHOW KUCIOThI
3adaHue 2.

7. YCTaHOBHUTE COOTBETCTBUE MEXY PearupyroliMU BeIleCTBaMA U MPOJYKTaMH, KOTOpbIE
00pa3yroTcst Py B3aUMOJIeMCTBUN ITUX BEILeCTB: K KaXJOW IMO3UIUH, 0003HaueHHOU OyKBOM,
roj0eprTe COOTBETCTBYIOLIYIO TIO3ULIHMIO0, 0003HaUeHHYIO LIU(PPOH.

PEATUPYIOUIVE BEHIECTBA [TPOJYKTHI B3AAUMOJIENCTBUSA
A) Zn(OH), + KOH - 1) Zn(NO3)2 u H>
b) Zn(OH)> + KOH (p-p) — 2) Zn(NO3z)2 u H.O
B) Zn(OH), + HNO3 - 3) K2ZnO; u H>0O
I') Zn(OH), - 4) K2[Zn(OH)4]
5) ZnO u H»
6) ZnOu H> O
OtBeT:

A |b B |T

8. YcraHoBUTe COOTBETCTBUE MEXX/ly Ha3BaHUEM COJIA U OTHOLLIEHUeM 3TOW CO/IU K TU/IPO/IN3Y: K
KaKZoM mosuiud, o0o3HaueHHOW OykBOW, Tof0epUTe COOTBETCTBYIOIYH) —ITO3HUIHIO,
0003HaueHHYIO LU(PPOIA.

HA3BAHUE COJIN OTHOILIEHUME K TMAPOJIN3Y

A) HUTpAT HaTpus 1) ruaponu3yeTcs Mo KaTUOHY

b) nutpat menu (II) 2) TUJIPOSI3YeTCs TI0 AHUOHY

B) cynbbuT kanms 3) TUIPOM3YeTCs TI0 KATUOHY Y aHUOHY
I') kapboHAT aMMOHUS 4) ruiposv3y He MoJBepraeTcs

OtBeT:

A |b B |T

3adaHue 3.
9. laHa cxema OKHC/IUTE/IbHO-BOCCTaHOBUTE/TbHOW peaKLvu:
Fe(OH); + NaBrO + HoO - Fe (OH)s + NaBr
Wcrnonb3ysi MeTo, 3/1eKTPOHHOTO OanaHca, paccTaBbTe KO3(hGUILMEHThI. YKaKUTe OKUC/IUTeNb U
BOCCTaHOBUTE/Ib.
3adaHue. 4
10. Hanumnre ypaBHeHMs peakliyi, C IIOMOLIbI0 KOTOPBIX MOXXHO OCYILeCTBUTBL CJ/IeZyIOLue
TIpeBpallleHus:
Cu(OH)2 » CuO - Cu- Cu(NO3)2 - CuS
3adaHue 5. Pewiume 3adauy

30



11. K pactBopy cuivkara Kaaus mMaccoit 20,53 r 1 mMaccoBoi foseit 15% mnpuinnm u30bITOK
pacTBOpa HUTpAaTa Kasblivs. Beruriciute Maccy o6pa3oBaBILIerocs 0Ca/iKa.

KonTtposibHas padora Ne2 mo Teme « XMMHUYeCKHe peaKIHH»
BapuanT 2
3adaHue 1. Tecm c 8b160pOM 0OHO20 8epHO20 omeemd
1. YkaxuTe peakL1o, KOTOpasi IB/ISIeTCS peakLvel pa3noKeHUsi U OKUC/IUTeTbHO-
BOCCTaHOBUTE/IbHOU peakLjyen
1)S+02,=S0 3) 2KNO3 = 2KNOz+ O2
2) SO + H20 = H2S03 4) 2A1(OH)3 = AlO3 + H20
2. BeibepuTe Bell[eCTBO, C KOTOPBIM B3aMMO/IEMCTBYET HATPHH NP KOMHATHOM TemriepaType
1)cynbdat bapus  2) Boga 3) ruapokcug meau (11) 4) xapOoHaT KaslbLusi
3. Kak cmectuthcsi paBHOBecue B peakunu Hor) + Ioqey 2 2 Hly- Q  npu yBenimueHuu

TeMIlepaTyphl?
1) He cMeCTUTBCS 2) B/IeBO 3) BIIpaBo
4. ®ocdop sIBIeTCS OKUCUTEIEM B peaKLun
1) P,03 + Oz = P05 3)PCl3 + Cl> = PCls
2) 3Mg + 2P = Mg3P2 4) PH3 + 20, = H3PO4
5. DIeKTPOSIUTOM He SIBJISIeTCS
1) MgCl» 2) AgNOs3 3) SiOy 4) Ba(OH)2

6. CokpariénHoe nonHoe ypaBHenrue NH4" + OH = NH3z + HoO cooTBeTcTBYyeT
B3aMMO/IeMCTBHUIO

1) xj10py1la aMMOHUS C TUIPOKCH/IOM IJUHKA 2) HATpaTa aMMOHHUSI C BOZIOU
3) aMMHaka ¢ BofIou 4) cynbara aMMOHUS C TUIPOKCU/IOM KaJlust
3adaHue 2.

7. YCTaHOBHUTE COOTBETCTBUE MEXY PearupyroliMU BeIleCTBaMA U MPOJYKTaMH, KOTOpbIe
00pa3yroTcst Py B3aUMO/IEMCTBUM ITUX BEIECTB: K KaKA0MW Mo3ulun, 0603HaueHHON OYKBOM,
nozibeprTe COOTBETCTBYIOLIYIO MTO3ULIUI0, 0003HaUeHHYIO [IU(POT.

PEATUPYIOIIWE BEILECTBA IMPOAYKTHI BBAMMOﬂEﬁCTBMH
A) K;SiOs3 + H,O + CO2 - 1) Al(OH)3 u KCl
B) K»SiOs+ HCl 2) AI(OH)3, CO; 1 Hz0
B) AICl; + K,COs+ H20O - 3) H2SiO3m K2CO3
I') AlCl3 + KOH - 4) H>SiO3z u KCl
5) H»SiO3 u KOH

6) KC], Ales, CO2u H,O
OTtBerT:

A |b B |T

8. YcraHoBUTe COOTBETCTBUE MEX/y Ha3BaHUEM COJIA U OTHOILIEHUEeM 3TOW CO/U K TU/IPO/IU3Y: K
KOKIoM mosuiuy, o00o03HaueHHOW OykBOM, Tof0epuTe COOTBETCTBYIOIIYIO —TIO3UIIUIO,
0003HaueHHYO LIU(POI.

HA3BAHMUE COJIN OTHOLIEHME K I'APOJIN3Y

A) dbocdar ammonus 1) ruzposiM3yeTcs 1o KaTUOHY

B) HuTpaT nuHKa 2) TUPONU3YeTCs TI0 AHUOHY

B) kapboHaT Kanusi 3) ruaponu3yeTcs 0 KaTUOHY ¥ aHUOHY
I') cynbdat HaTpus 4) ruipoIn3y He MO/BepraeTcs

Orser:

A |b B |T

3adaHue 3.
9. [laHa cxema OKHUC/TUTe/TbHO-BOCCTaHOBUTETbHOM PeaKI[vu:
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KI+ MnO> + HCI - I + MnCl. + KCIl+ H>0O
Vcronb3ysi MeTo/, 3/1eKTPOHHOTO OanaHca, paccTaBbTe KO3(hGUIMEHTh. YKaKUTe OKUC/IUTeNb U
BOCCTaHOBUTE/Ib.
3adaHue. 4
10. Hanumre ypaBHeHMs peaklLidi, C IOMOLbI0 KOTOPBIX MOXXHO OCYILeCTBUThH C/Ie[yHOLUe
TIpeBpalLleHuUs:
P - P>0Os - H3POs4 — NazPOs— Caz(POa)2
3adaHue 5. Pewiume 3adauy
11.K pactBopy cy/bdhaTta amoMuHust Maccou 68,4 T 1 MaccoBoii fosielt 8% npummM u30bITOK
pacTBopa xjopu/a bapusi. Beruricimre Maccy o6pa3oBaBILerocs 0CafKa.

Paspen 3. «OCHOBBI CTPOeHMSA BeleCTBa»

Tema 3.1 Knaccudukanusi, HOMeHK/IaTypa U CTpOeHHe HeOpraHnueCKUX BellecTB

Tema 3.2. ®U3NKO-XUMHUYECKHe CBOMCTBA HEOPraHUYeCKHX BeleCTB

Tema 3.3. UaenTr(uKaUA HeOPraHMUeCKUX BellecTB

KonTpommpyemblie KoMnoHeHTbI: Y ; B2; Bs, JIPo 4, JIPo 5, JIPo 7, JIPo 9, JIPo 12

KoHTpo/mMpyemMble 3HAHMA: arperaTHoe COCTOSIHME BellleCTBa; KaacCUdHUKaLus
HEOPraHWYeCKUX COeIMHEHWH, OT/IMUUTE/bHble O0COOEHHOCTH BeL[eCTB pa3HbIX K/IacCoB,
CII0COOBI TI0/TyUeHHsT BEII[eCTB Pa3HbIX KIaCCOB; CTPOUTE (hOPMYJIbI BEIeCTB pa3HbIX K/IaCCOB IO
Ha3BaHWSM, Ha3bIBaTh BeIll[eCTBa Pa3HbIX KIacCOB M0 TpHBeJeHHOU (opmyre, COCTaB/ATh
ypaBHEeHUsI peaki[yi, C TIOMOIIIbI0 KOTOPBIX MOYKHO TIOJIYUUTh TO WUJIU UHOE BeIleCTBO, BLISB/ISATD
W YCTaHaB/IMBaTb TeHETUYECKYI0 CBA3b MeXAYy KjacCaMu OPraHMYeCKUX M HeOpraHuyecKux
COoeIMHEeHUH.

Bonpocsl s onpoca
1. Komminekcoobpa3oBanue. [ToHsITHE 0 KOMITIEKCHBIX coeinuHeHHsAX. KoopAHALIMOHHOe YKC/I0
KOMIUIeKcooOpa3oBaresisi. BHyTpeHHsIs U BHeLIHSIs1 chepa KOMIIIEKCOB.

2. HOMEHK]IaTypa KOMITJIEKCHBIX COQAHHEHHﬁ. Nx 3naueHue.

KpuTtepuu onieHKH 001j1e /I/Is1 yCTHOT'0 0TBETa
OneHka «5»:

* OTBeT MOJIHbINA Y TIPaBU/IbHBIN Ha OCHOBAHWU W3YUY€HHBIX TeOpUll;

* MaTepuas U3/0KeH B Orpe/ie/IeHHOM JIOTUUeCKOo# Moc/ejoBaTe/IbHOCTU, TUTepaTypPHbIM
SI3BIKOM;

* OTBET CAMOCTOSITe/IbHbIMN.

OneHka «4»:

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

* MaTepua/s M3/I0)KEeH B OMpejieJIeHHOM JIOTUYeCKOM T0C/e/l0BaTe/IbHOCTH, TIPU 3TOM
JIOTyIIeHbl /IBe-TPHU HECYI[eCTBeHHbIe OLIMOKH, WCIpaBieHHble TI0 TpeOOBaHUIO
YUUTEJISL.

Onenka «3»:

* OTBeT IO/IHBIN, HO TPX 3TOM JIOMYyIlleHa CYI[eCTBeHHas OLIMOKa WM OTBEeT HeIrO/HbIH,

HeCBSI3HBIN.
OneHka «2»:

* 1pU OTBeTe OOHApY)KeHO HENOHMMaHWe YJallliMCS OCHOBHOTO COZiep>KaHUsl yueOHOro
MaTepuasa WIA [JOMYyIeHbl CyI[eCTBeHHbIe OIMMOKH, KOTOpble yJallluics He MOXKeT
WCIIPaBUTH MPH HABOZSAIIUX BOMPOCAX YUUTEJIS.

Onenka «1»:
* OTCYTCTBUME OTBeTa.

32



TumnoBbIe 3aJjau_Ha HaX0XX/JeHHe 00bEMHOW U MaCCOBOM /I0/TH KOMIIOHEHTOB CMeCH,
MacCcoOBOM J0/T4 MpuUMecei

Nel. [Ins koHcepBupoBaHUsi HY)KHO 200r 6%-HOro pacTBOpa YKCYCHOM KHC/IOThl. B MarasuHe
nipozaercsi 70%-Hblii pactBop, 06bemMom 200mm U motHOCTBIO 1,07 T/Mn (3cceHiusi). CKOJTBKO
I'PaMMOB 3CCEHLIMU HY)>KHO B3ATh /11 KOHCepBaLUn?

No2. Kakasi Macca conv BBOAMTCS B OpPraHv3M dejioBeka Tpu BauBaHuu 500r (hH3M0I0THMUeCKOro
pactBopa (0,9% pacTBop x/iopy/ia HaTpusi)?

Ne3. CKOJBKO TpaMMOB BOZBI M HUTPATa HAaTPHsl HY)XKHO B35Th, UTOObI purotoButh 80r 5% pacTtBopa
conu?

Ned. B 150r Bogw!l pactBopuinu 50r ¢ocdopHoii kucinotel. KakoBa MaccoBasi [i0si KHUCIOTHI B
TOJTyYeHHOM pacTBope?

No5. CKOMBKO TpaMMOB MOJa ¥ CIIMPTa HY)KHO B3SITh AJis1 purotossieHus 30r 5%-ro pacTBopa HOAHOM
HaCTOWKU?

Ne6. Ompezenure KOIWYECTBO 30/I0Ta U cepeOpa, KOTOpOe COMEPXKUTCS B 00py4yasbHOM KOJbLe
Maccoi 3,75r u poboii 585 .

Ne7. B 180r 15%-ro pactBopa rufpokcuzia Hatpusi pactBopwiu 20r 1jenouun. PaccurTaliTe MacCOBYIO
JIOJIFO 111eJI0YU B MOJIyUeHHOM PacTBOpe.

Ne8. Cnunu gBa pactBopa cepHol KUCAOTBL: 240r 30%-ro u 180r 5%-ro. PaccuuraiiTe MaccoByro
JI0JIFO KHCJIOTHI B TIOJTy4YeHHOM pacTBOpe.

Ne9. U3 250r 20%-ro pactBopa xnopuza Kanvs Bbinapuin 100r Bogel. PaccumTaiiTe MaccoByrO [0JT0
KHUCJIOTHI B IOJIyUeHHOM PacTBOpe.

KpuTtepuu o1jeHKH 001jHe /1A pelleHrs PacyeTHBIX 3aau
5 0a/1/10B:
B/IaZIEeHUEM KyJbTYPOW MBIIIJIEHUS; CIIOCOOHOCTbIO K 0000ILeHUI0, aHamu3y, KPUTHUYECKOMY
OCMBIC/IEHHMIO, CHCTeMAaTH3al|y, TIOCTAaHOBKe I[eJleli W BBIOOPY IMyTed HX [JOCTHKEHHUs, B
JIOTUYEeCKOM PaCCY>KJEHHH U PeIlIeHUH HeT OIIMOOK, 3a/jaua pellieHa paljiOHaIbHbIM CITOCOOO0M.
4 6a/na:
B JIOTUYECKOM DACCYX[I€HWHW W PpeIleHWHd HeT CYIIeCTBeHHBIX OIIMOOK, HO 3ajlaya pelleHa
HepalvoHaIbHbIM CIT0COO0M WJTH [OMYIIeHO He 6oJiee JBYX HECYI[eCTBeHHBIX OIIMOOK.
3 dasuia:
B JIOTMUECKOM PaCCYKI€HUH HeT CYII[eCTBeHHBIX OIIMOO0K, HO [OMYyIlleHa CyIlleCTBeHHast
2 ba/1a:
HUMEIOTCS CYITleCTBeHHbBIE OIIMOKHU B JIOTHUECKOM PACCYKAE€HUH U B PeIleHHH.
1 6an:
OTCYTCTBHE OTBeTa Ha 3aJjaHue.

@oHA TeCTOBBIX 3a/JaHUH /1A TeKyILIero KOHTPOJIsi 3HaHMH 10 TeMe:
Bomnpocs! 15 onpoca

1. Knaccudukanys HeopraHuueckux BeljecTB. [IpocTblie U C/10)KHBIe BelllecTBa.

2. Okcuppl, MX KaccupuKarysl.

3. 'mapokcuibl (0OCHOBaHUS, KUCI0POZCOep Kalliie KUCI0Thl, aM(OTepHbIe TM/IPOKCH/IbI).
4. Kucnotsl, ux Knaccudukarmsi.

5. OcHOBaHUs, UX KacCUUKaLUs.

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

7. Metannel. Ilonoxenue mertannoB B [leproguueckoii crcteMe U 0COOEHHOCTH CTPOEHUST MX
aTtoMoB. IIpocTele BeljecTBa — MeTa/ulbl: CTPOEHHE KPUCTA/ZIOB U MeTajyInyecKass XUMUUYecKas

CBA3b.
33



8. OO6mme ¢u3nyeckue CBOWCTBA META/JIOB M WX BOCCTAHOBUTE/IbHBIE CBOWCTBA:
B3aMMO/IeMICTBYe C HeMeTa/llaMd (KMC/IOPOJOM, TrajoreHamH, Cepoi, a30TOM, BOZODPOZOM),
BOZIOM, KWCJIOTaMH{, pacTBOpaMHM CO/leM, OpraHu4yeCKMMHU BellecTBaMHM  (CIIMpTamy,
rajioreHajikaHaMu, (heHO/IOM, KMCJIOTaMH), CO I1je/l0uaMHu.

9. OKcuabl U TUPOKCUABI METa//IOB. 3aBUCMMOCTb CBOWMCTB 3THUX COEJJMHEHUM OT CTerneHeu
OKHCJIeHHsI MeTaJl/IoB.

10. 3HaueHue MeTa/JIOB B IIPUPOJe U JKU3HU OPraHU3MOB.

11. Koppo3usi metamioB. IloHsiTie KOppo3uu. XUMHUUYeCKass KOpPpO3HUs. OJIEKTPOXUMHYECKast
Koppo3usi. Crioco0bl 3aI{UThl META/JIOB OT KOPPO3HUH.

12. Ob6uwme cnocoObl TOMy4YeHHsT MeTa/UIOB. MeTa/uibl B Tpupojie. MeTa/ulyprusi U ee BUJbI:
MUpO-, TUJPO- U 3/1eKTPOMeTas/lyprusi. OeKTPOIM3 PpacrylaBOB U PACTBOPOB COeJWHEHUU
METaJUIOB U ero MpaKTHUecKoe 3HaUeHue.

13. Hemetasel. ITono)keHre HeMeTa/l/IoB B MEPUOJMUYECKON CUCTeMe, 0COOEHHOCTH CTPOEHHSs
WX aTOMOB. DJIEKTPOOTPUL[ATE/IbHOCTb.

14. BnaropogHble ra3bl. J7eKTPOHHOE CTPOEHHE aTOMOB 0/1aropo/iHBIX ra30B U 0COOEHHOCTH MX
XUMHUYeCKUX U (P3MUeCKUX CBOMCTB.
15. HemeTasnbl — IpOCThIe BellleCTBa. ATOMHO€e 1 MOJIEKY/ISIPHOe UX CTpOeHue. AJIOTpOIusl.

16. Xwumunueckue CBOMCTBA HemeTa/ioB. OKHC/IUTe/bHbIE CBOMCTBA: B3aWMOJEMCTBHUE C
MeTa/l/laMM, BOZIOPOJIOM, MeHee 3J/IeKTPOOTpUllaTe/lbHbIMA HeMeTa/UlaMd, HeKOTOPbIMHU
CJI0)KHBIMH BeIT|eCTBaMH.

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

Kpurtepuu onieHKH 001j1e //Is1 yCTHOTO OTBeTa

Onenka «5»:

* OTBeT IOJIHBIM Y NPaBU/IbHBIM HA OCHOBaHWU U3yU€HHBIX TEOPUH;

* MaTepuras U3JI0OKeH B Orpe/ie/IeHHOW JIOTUYeCKOM MoC/ieJ0BaTeTbHOCTU, TUTePaTyPHbIM
SI3BIKOM;

* OTBET CaMOCTOSITEe/IbHBIH.

Onenka «4»:

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

* MaTepua/l M3/I0)KeH B OIMpejle/IeHHOM JIOTHUYecKOM II0C/ie/loBaTe/IbHOCTH, TIPU 3TOM
JIOTyIIIeHbl [IBe-TPHU HECYI|eCTBEHHbIe OLIMOKH, HCIpaB/leHHbIe T0 TpeOOBaHMIO
YUHUTes.

Onenka «3»:

* OTBET TIOJTHBIM, HO TIPHU 3TOM JOMYyIlleHa CyIeCTBeHHasi OIMOKa WM OTBET HElOJIHBIH,

HECBSI3HBIH.
OneHka «2»:

* Py OTBeTe OOHApPY)KeHO HerNoHWMaHHe YJalllUMCs OCHOBHOI'O COZiepkKaHWs yueGHOTO
MaTepHasia WIH JIOMYIIeHbl CYIleCTBeHHble OIMMOKH, KOTOpbIe YUalluics He MOXXeT
WCTIPaBUTD MPY HAaBOASIIIMX BOMPOCAX YUUTEJIsI.

Onenka «1»:
* OTCYTCTBHE OTBeTa.

CamocrosTennbHas pabora
(JomaiHee 3afaHue)
817, ymp. 1-8
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@oH/| TECTOBBIX 3aJJaHUH [I/Isl TEKYLIero KOHTPO/iA 3HAaHUH 110 TeMe:
Bbibepume o0uH npasu/ibHbIX 6APUAHM:

B cxeme npeBpameHun
FeC1; naon X1 02, ;20 X2
BeleCTBOM «X2» SBJIAETCA
FeO

+Fe(OH)3

Fe(OH)>

FeC13

To/bKO NnpH TeMIiepaType C BOAOH pearupyer:
KaJum

HaTpuit

+XKemne30

Melb

Kuciopoj He pearupyer HY C OJHMM U3 IByX BeIlleCTB:
dhocdop u xene3o

+HEeOH U IlJIaTUHa

CepOBO/IOPOJ, U YTIePOJ

cepa 1 BOJIOpO/

Hurpar anoMuHus B pacTBOpe B3aUMO/IeCTBYeT C:

NaClI

Fe (NOz3)2
MgCI
+Ca(OH):

Cepedpo u3 pactBopa AgNO3 BbITECHSIET BCE META//Ibl, yKa3aHHbIE B PAAY:
+Al Zn Cr

K Fe Zn

Zn Fe Pt

Na Cr Zn

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

AI Mg Na

+Ca Mg Be

B Be Al

Jnst ocymecrBienus npespaigeduit SO2 — H2S04 - K2SO4 Heo0x0uM0 MCIIO/IB30BaTh:
H>0 KHSO4

H>0 NaxSO4

+H>0 KOH

H, KOH

X/10puy aIIOMHHMSA B PacTBOpe B3aUMO/IeiiCTBYeT C
K2S504
MgSO4

35



HNO3
+Ca(OH)2

XuMHUecKON peakuuu Mexay ruapokcuaoM meau (II) u pacTBopoM cepHOM KHC/IOTBI
COOTBETCTBYeT COKpallleHHOe MOHHOe YPaBHeHHe

20H- + H+ = H20

20H- + H2S04 = 2H20 + S042-

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

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

Oxcup cepsol (IV) sBiserca
OCHOBHBIM

+KHNCITOTHBIM

amMmdoTepHbIM
Heco1e00pa3youum

K aM(l)OTeprIM OKCHAaM O0THOCHUTCHA
CrOs;

SO3

CO2

+Cr203

Okcup ¢ Haubos1ee APKO BbIPAKEHHBIMH OCHOBHBIMH CBOMCTBaMH 00pa3yeT
Be

Mg

+Ba

Zn

C BojoM He pearupyet
MarHuu

+0epuuii

Oapuit

CTPOHLIUI

Xopup xene3a (II) odopasyercs B pe3y/ibTaTe peakijuu
Fe + Cly-.

+Fe + HC1 -

Fe O3 + HC1 .

FeO + C12 -

HenocpeacTBeHHO JAPYT € [PyroM He B3aMO/JeHCTBYIOT
+KHCI0PO/, Y XJI0P

BO/IOPO/] ¥ XJIOP

BO/ZIOPO/] Y1 KUCJIOPO[,

XJIOp U MeTaH

Mejb He B3aUMO/|eHCTBYeT C
pazbaBnenHoit HNO3
KOHLeHTprpoBaHHoi HNO3
+pasbasnenHoit HC1
KOHL|eHTprpoBaHHoM H2S04
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Peakijuu pa30aB/IeHHO# a30THOM KHC/IOTHI C Me/JJbI0 COOTBETCTBYET CXeMa
+Cu + HNO3 — Cu(NO3)2 + NO + HO

Cu + HNO3 - Cu(NOs3)2 + H»

Cu + HNO3z - CuO + NOz + H20

Cu + HNO3 - CuO + NH4NOs3 + H2O

B cxeme npeBpamieHun

Na;CO3 —+x— CaCO3—+y— Ca (HCO3):
BykBamu «X» H «Y» 0003HaueHbI BelecTBa
+X — Ca0; Y — HCI

X -Ca(OH)2; ¥ — NaCI

X —HNO3; ¥ - CO2u H20

X —HNO3; Y —CO2uH20

Taoaua 6
MeToaMKa NpoBeieHHs1 KOHTPOJISA
[TapameTpbl MeTOUKH 3HayeHue rapameTpa
IIpenen panTETLHOCTHA BCETO KOHTPOJIS 15 MuHyT
ITocsieioBaTeILHOCTH BEIOOpA BOMPOCOB CryuaiiHas
IIpepyiaraemMoe KOMUeCTBO BOIIPOCOB 5

Kpurepum oueHku:

- 5 0a/I/I0B BBLICTAB/ISETCS CTYAEHTY, KOTOPBIM IPAaBUIBHO BBITOJHAET 5 TECTOBBIX
3a/IaHui;

- 4 0as1a BBICTAB/ISIETCS CTYIEHTY, €C/IA TIPaBU/IbHO PeIleHo 4 TeCTOBBIX 3a/IaHus.

- 3 0as1/1a BBICTAB/ISIETCS CTYAEHTY, eCJIU TIPaBU/IbHO pellleHo 3 TeCTOBBIX 3a/laHus

Pa3pen 4. «CTpoeHHe U CBOMCTBA OPraHUYeCKHX BeleCcTB»

Tema 4.1. Knaccudukanus, CTpoeHHe M1 HOMeHK/IaTypa OpraHu4yecKux BellecTB
Tema 4.2. CBoiicTBa OpraHM4YecKHUX coeJUHeHUI
Tema 4.3. Upentudukanuss OpraHUYeCKUX BeIeCTB, MX 3HAUE€HHe U NPHUMEHeHHe B
OBITOBO¥ ¥ MPOU3BO/ICTBEHHOM IeATe/TbHOCTH Ye/I0BeKa

KonTpompyembie KomnoHeHTsbI: 31; 32; Bi; Bz, JIPo 4, JIPo 5, JIPo 7, /IPo 9, JIPo 12

KoHuTposiupyemble 3HaHHMA: pOJib XMMHH B €CTeCTBO3HAaHUH, ee CBSI3b C JPYTUMU

eCTeCTBEeHHbIMM HayKaMH, 3HAUeHHe B >KU3HH COBPEMEHHOTO OOIIecTBa, TIOHATHE O MpeMeTe
OpraHUuecKoil XMMHWH, yTepOHbIN cKeseT, GyHKI[MOHAIbHAasK TPYIINa, TOMOJIOTHS, CTPYKTYpHast
Y TIPOCTPAHCTBEHHAst U30MepHsi, 0COOEHHOCTH OPraHUYeCKUX BEIeCTB, 3HAUeHHe OpraHUuYeCcKUX
BeIlleCTB; TEeOpUs CTPOeHHsI OpraHWYeCKHX U HeOpraHWueCKUX CoeJWHeHUM (BK/IrOUast
CTEepeOXVUMUI0), TIOHSATHSA: YIJepOJAHbIN cKeneT, (YHKI[MOHA/NbHAsi TPYIa, TOMOJIOTHS,
CTPYKTYpHasi ¥ TIPOCTPAaHCTBEHHasi U30Mepusl, KlaccupuKalys 1 HOMeHK/IaTypa OpraHuuecKrux
CoeIMHeHW;

yMeHMsI: OCYIIeCTB/ISATb CaMOCTOSITE/IbHBIM TOMCK XWMHYeckol wuHdopMaluu C
WCTI0/Tb30BaHNEM pa3/MUHbIX MCTOYHUKOB (CTIPAaBOYHBLIX, HAYYHBIX U HAYUHO-TIOMYJISIPHBIX
W3/laHW, KOMITbIOTEPHBIX 0a3 JaHHBIX, pecypcoB VIHTepHeTa); MCIO/Ib30BaTh KOMITbIOTEPHBIE
TeXHOJIOTUM [jia 00pabOTKM U TepelauM XUMHUeCKOW WH(OpMaluu, U ee TIpe[CTaB/IeHUs B
pa3UuHbIX (hopMax; -orpezesisiTb: U30Mepbl U TOMOJIOTH; -OTpe/ie/isiTh: Ba/IeHTHOCTb U CTeleHb
OKHC/IeHUsT XUMUUYECKHX 3IeMEHTOB, TIPOCTPAHCTBEHHOE CTPOeHHEe MOJeKYJ/I, XapakTep
B3aMMHOTO BJ/IMSIHUS aTOMOB B MOJIeKy/JaX, OCYIIeCTB/ATb CAMOCTOSTEIbHBIA TMOMCK
XUMHUUECKON MH(POPMAaIMM C UCII0/Ib30BAaHUEM Pa3/IMUHBIX UCTOUHUKOB (CITPABOYHBIX, HAYUHBIX
M HayuyHO-TIOMYJISIPHBIX W3/IaHWM, KOMITBIOTEPHBIX 0a3 [AHHBIX, pecypcoB VIHTepHeTa);
WCTIO/Ib30BaTh KOMITbIOTEpHbIE TEXHOJIOTUM [/ 00paboTKM U TiepelauM  XUMHUeCKOM
vH(opMaLMY U ee TIpe/CTaB/eHUs] B pa3MUHbIX (JOpMax, COCTAB/ATh CTPYKTYPHble (HhOPMYIIbI
W30MEPOB U TOMOJIOTOB; Ha3biBaTh: W3yuyeHHbIe Bel[eCTBAa II0 «TPUBHAJBHOW» WK
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ME)K,ELYHaPO,E[HOf/’I HOMEHK/IaTypaM; OIIpeae/ATh: IMPUHA/A/IeX)KHOCTh BelleCTB K pPa3HbIM KJ/aCCaM
OpraHn4YecKux COGAHHEHHﬁ.

Bonpoce! a5 onpoca

1. daiiTe onpesiesieHre NOHATUSL «OpraHAuyecKass XUMUsI»

2. OOBsACHUTE 3TUMOJIOTHIO CJI0BA «BUTAIM3M» U OXapakTepu3yiTe 0603HaUaeMy UM CUCTEMY
B3IVI/I0B B XMMHHU.

3. Kakue HayuHble JOCTHKEHUS CITOCOOCTBOBAIM KPYILIeHHIO BUTaau3Ma? KTo ux aBTophI?

4. PacckaxkuTe 0 KpPyroBopoOTe yrjepoja B IPUpo/e.

5. Kakue 0co6eHHOCTH OT/IMYalOT OpraHnYecKye BellleCcTBa OT HeOPraHUYeCKUX?

6. HasoBuTe u3BeCTHble BaM OpraHMuYeCKHe BellleCTBa, BXOJSAIME B COCTaB a) NMPOAYKTOB U
MaTepuasioB, UCTIO/Ib3yeMbIX B OBITY, B MeJULIMHE, B [IPOMBILUIEHHOCTH, 0) MUILEBBIX MPOJYKTOB
uny OMOJIOTUYeCKH aKTHBHBIX BeIlleCTB.

7. laiiTe ompe/iesieHye TTOHSATHN «BaJIEHTHOCTb» U «CTeTeHb OKHUCIeHUs». B ueM UX CXO/CTBO M
otrimure? ViMeeT /i1 unc/ieHHOe 3HaYeHWe BaJIEeHTHOCTH U CTeNeHU OKUC/IeHUS 3HaK?

8. [aiiTe ormipefiesieHWe TIOHSTUM: «U30MEpUsI», «HA30MEP», «TOMOJIOT», «TOMOJIOTHYecKasi
pPasHOCTb»

9. Kakue nporiecchl Ha3bIBalOT OMOOPraHUYeCKUMU?

KpuTepuu o11eHKH YyCTHOT'0 OTBeTa

OrneHKa «5»:

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

* MaTepuas U3/0XKeH B OTpe/ie/IeHHOW JIOTUUeCKO# Moc/e1oBaTe/IbHOCTU, TUTepaTypPHbIM
SI3BIKOM;

* OTBET CaMOCTOSTEe/IbHBIH.

OueHka «4»:

* OTBeT IOJIHBIM Y MPaBU/IbHBIM HA OCHOBAaHWU M3YUY€HHBIX TeOPUM;

* MaTepua/s M3/I0)KEeH B OMpejle/IeHHOW JIOTMYeCcKOW TI0C/ie/joBaTe/TlbHOCTU, TPU 3TOM
JOTyIIleHbl  /IBe-TPHU HeCYI[eCTBeHHble OLIMOKH, WCIpaB/ieHHble 10 TpebOBaHUIO
YUUTEJISL.

Onenka «3»:

* OTBET TOJIHbIM, HO TIPU 3TOM JIOMYyIlleHa CyI[eCTBeHHas OIIMOKA WM OTBET HEMOJIHBIH,

HeCBSI3HBIN.
OneHka «2»:

* 1Ipy OTBeTe OOHApy)KeHO HEeNOHWMaHWEe YYall[uMCSi OCHOBHOTO COJ/Iep>KaHHWs y4eOHOro
MaTepyana WIA [JOMYIeHbl CyleCTBeHHbIe OIMMOKM, KOTOpble yJallluiiCcs He MOXKeT
WCIIPaBUTH MPY HABOZSALIUX BOMPOCAX YUUTEJIS.

Onenka «1»:
* OTCYTCTBHME OTBETa.

CamocrosTennbHas pabora
(JomaiHee 3afaHue)

§1, ynp.1-7

®oH/| TECTOBBIX 3aJJaHUH [I/Isl TEKYyLIero KOHTPO/iA 3HAHU 110 TeMe:

BoiGepume 00uH npasu/ibHbIX 8APUAHM:
Kto BBes1 noHsATHE «OpraHnyecKkas XuMHUs»?

@. Benep
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A.M. Bytnepos
+4. bepuenuyc
K. Illopnemmep

N3BecTHBIX HEOPraHMYeCKMX M OpPraHUYeCcKHX BelleCTB HaCUYUTHIBAETCS
COOTBETCTBEHHO

1 TBIC. U 5 THIC.

20 ThIC ¥ 1 MJIH.

10 ThIC. 11 100 THIC.

+100 TBIC ¥ 18 MIH

OpraHnv4ecKuM SIBJIAETCA BelecTBo, (hopMy/ia KOTOPOro:
H>CO3

+CHsBr

K>CO3

COy

OpraHuyecKMM COeJUHEHHEeM HeMOJIEKY/IPHOT0 CTPOeHHUsi SIBJISIeTCS BelecTBO,
¢opmyna koToporo:

CH30H

CH4

CH3COONa

CHsCl

KTo BBe/1 noHATHE «OpraHnyecKue BeljecTBa»?
O.U. MeHpenees

A.M. Bytnepos

+41. bepuenuyc

FO. JTubux

SIB/ieHHe CylIeCTBOBaHMS HeCKOJ/ILKHX Bell[eCTB 0fHHAKOBOI'0 COCTaBa, C 0/{HOM U
TOU )Ke MOJIEKY/ISIPHOIM MaccoH, HO C Pa3HbIM CTPOeHHEM MOJIeKYJI — 3TO:
am(OTepHOCTh

TOMOJIOTUSI

+HU30Mepus

aJIJIOTPOIIHUS

Bemecrea CH3 —CH3 u u CH3z —CH; —CH3 saBAsOTCS:
H“30MepamMu

+roMoJsiIoraMu

a/UIOTPOIHBIMUA BUJOM3MEHEHHUSIMU

pajvKajiamu

Kakue 13 npuBejieHHbIX HIDKE BelleCTB siBJisieTcs n3oMepom coeanHeHusi CHz—(
CH_)s —CH3?

+CH3 —CH(CH3)- C(CH3)2 —CH3

CH3 —C(CH3z)2, —CH3

CH3 —CH(CH3)- CH(CH3)- CH3

CH3 —C(CH3)s —CH3

Buj u3oMepun, XxapakTepHbId /1A OyTeHa -2 1 HeCBOWCTBeHHbI OyTeHy -1:
130Mepusl YI/1epo/JHOrO CKesleTa
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onTUYecKas
+reoMeTpryecKas
TOJI0)KEHUsI IBOMHOM CBSI3U

I"'omosrornuecKkum PAAOM Ha3bIBA€TCH:

COBOKYITHOCTb Bell|eCTB, COAeprKalljiX OAUHAKOBOe YUCJ/IO aTOMOB YI/iepo/a;

PsiJ, BeIeCTB, UMEIOLUX OJMHAKOBBIA COCTaB, HO pa3/IMuHOe XMMUUECKOe CTPOEeHHUE;
+psifi BeIlleCTB, CXOAHBIX TT0 XUMUUECKOMY CTPOEHUIO U CBOMCTBAM, COCTaB KOTOPBIX
OT/IMYaeTCsl Ha OJHY WU HeCKoJIbKO rpyrr CHa-;

COBOKYITHOCTb Bell|eCTB, COCTaB KOTOPBIX OT/IMYAETCS Ha OLHY WK HeCKOIBKO CPYII
CHz-;

YKakuTe nmpouecc, Mpu KOTOPOM M3 HeOpraHu4eCKHUX BelleCcTB Mo Ty4alTCa
opraHuyeckKue:

ropeHue JpeBeCUHbI

TnMIeBapeHye

JIbIXaHue

+doTocuHTe3

Tabnuna 7
MeTo/uKa NpoBe/JeHis KOHTPOJIA

[TapameTpbl MeTOAUKH

3HaueHMe mapaMeTpa

[Ipefen nuTeIbLHOCTH BCErO0 KOHTPOJIS 15 MUHYT
IToc/ieoBaTeIbHOCTL BEIOOPA BOIPOCOB CrnyuaitHas
[IpessiaraeMoe KOJIMUeCTBO BOIIPOCOB 5

Kputepuu olieHKu:
-5 0a/UTIOB BBICTAB/SIETCS CTYAEHTY, KOTOPBIM TIPaBUBHO BBITIONHSIET 5 TeCTOBBIX

3a/laHU;

- 4 6aJ1a BBICTABJISIETCS CTY/IEHTY, eC/TM TTPABU/IBHO PeIieHO0 4 TeCTOBbIX 3a/laHuSI.
- 3 0as1/1a BBICTAB/ISIETCS CTY/IEHTY, eC/IU TIPaBU/IbHO PelleHo 3 TeCTOBBIX 3ajaHus

Bonpocs! pis onpoca

1. ChopmynupyiiTe ToHsATHE «MOJEKY/IspHas popmysiar»

2. CpopmynupyiTe NOHATUE «XUMHUYECKOE CTPOEHE»

3. ChopmynupyiiTe MOHATHE «CTPYKTYpHast (hopMy/ia»

4. Chopmynupyiite U 00bsICHUTE E€PBOE IMOJI0XKeHHe TeOpHUU XUMHUYEeCKOro CTPOeHMs

oprannueckux Beitects A.M. Byrneposa. [IncbMeHHO NPOWIIFOCTPUPYHTE €ro NpYMepaMH.

5. ChopmynupyiiTe 1 00bSICHUTE BTOPOE TIOJIO’KEHHE TEOPUM XHWMHUUECKOr0 CTPOEHHs

opraHnueckux Beilects A.M. Byrneposa. [IMCbMeHHO NPOWIIFOCTPUPYHTE €ro NpUMepaMH.

6. ChopmynupyiiTe U 00BICHUTE TPeThe TOJIOKEHWe TeOPUM XUMHUUYEeCKOr0 CTPOEHUS

opraHnueckux Beitects A.M. Byrneposa. [InCbMeHHO NPOWIIFOCTPUPYHTE €ro NpUMepaMH.

7. 3anmcaTh 3/eKTPOHHO-rpaduueckyro (opmysly aToma yriepofia B OCHOBHOM U

BO30Y)K/IEHHOM COCTOSTHUSI

8. UTo Ha3bIBAIOT XMMHUECKOH CBS3bI0? Kakas CcBs3b HasbiBaeTcs T- CBA3bi0? Kakas

CB$I3b HA3bIBAETCS O — CBA3BLIO?

9. Kakue turibl rubpyu3aliii 3/1eKTPOHHBIX OpOUTasieil aToMa yryiepo/ia Bel 3HaeTe?
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10. Kakue BajleHTHble COCTOSIHUS aToMa yrjepoja BaM Wu3BeCTHbI? [IncbMeHHO
NIPOWJI/TFOCTPUPYITE UX PUMepPaMHU.

11. Yemy paBHBI yI/Ibl MeXKJY OCSMHU YIJIEPOJHOIO aToMa JJIs:

sp® —TUOpUAHBIX OpOUTaIel;

sp? —THOPUAHBIX OpOUTase;

Sp —TMOPUAHBIX OpOHTael;

OOBbsICHUTe IaHHbIE C TOUKHU 3PeHUsI TeOPUH TMOpUIM3aliviu.

Kpurtepuu onieHKHU 001j1e /I/Is1 yCTHOTO OTBeTa

Onenka «5»:

* OTBET MOJIHbIM U NPaBU/IbHBIM HA OCHOBAaHUU M3YUYeHHbIX TEOPUH;

* MaTepuyaJsl U3JI0O>KeH B OrpeZie/IeHHOM JIOTHUeCKO# Moc/iejoBaTeTbHOCTU, TUTePaTyPHbIM
SI3BIKOM,;

* OTBET CaMOCTOSITE/IbHBIM.

OueHka «4»:

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

* MaTepua/J M3/I0)KeH B OMpe/le/IeHHOM JIOTMYeCKOW T0C/iejoBaTe/lbHOCTH, TIPU 3TOM
JIOTyIIleHbl [IBe-TPU HeCYI[eCTBeHHble OLIMOKK, UCIpaBieHHble T0 TpebOoBaHUIO
YUUTeISI.

OneHKa «3»:

* OTBET TOJIHbIM, HO TIPU 3TOM JOIMYyIlleHa CYyI[eCTBeHHas OIIMOKA WM OTBET HEMOJIHBIH,

HECBS3HBIMN.
OueHka «2»:

* 1Ipy OTBeTe OOHApy)KeHO HEeMOHWMaHWEe YYall[dMCsi OCHOBHOTO COZiep>KaHUsl yueOHOTro
MaTepvajia WIH JOMYIIeHbl CYIIeCTBEHHble OIIMOKH, KOTOpbIe YUalluiCs HEe MOXXET
WCIIPaBUTh MPU HABOJSIIUX BOMPOCAX YUUTEISI.

Onenka «1»:
* OTCYTCTBHE OTBeTa.

CamocrosiTeibHast pabora
(JomaiHee 3a/jaHue)

§2, ynp.1-7
§3, ynp.1-4
3ajaHua /il CAaMONIPOBEPKH
[anbl popMyibL:
a) CH4
6) CH3-CH3
B) CH»= CH>»

I ) CH3-CH>-CH»-CH3
) CH,=CH-CH=CH>

3) CH>=C=CH-CH3

n) CH,=CH-CH>-CH3

K) CH,=CH-CH3

1) BeibepriTe TOMOJIOTH BeIIeCTBY B).

2) HanuiuvTe v30Mephl BelllecTBy [).
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3) MoneKy/ibl KaKuX BelleCTB COAEeP>KaT TOMbKO CUTMa-CBSI3U?

4) YKaKuTe BelllecTBa, CofiepyKalliyie aTOMbI yIJiepo/ia B COCTOSIHUY SP-TMOpHU3aL{iH.

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

Bbibepume 00uH NpaswibHbIX 8APUAHM:

OpraHuueckasi XMUMHsI H3yYaeT COeJJUHEHHs, B COCTAaB KOTOPHIX 005A3aTe/IbHO
BXO/JJUT 3/IeMEHT:

KHCIOPO[

asor

tyriepoa

ocdop

@DaKTOM, AOKA3bIBAIOLIUM OTCYTCTBHE MPHHIUMHUAILHON Pa3sHHULbI MEXAY BellleCTBaMH
PaCcTUTE/ILHOI0 U )XMBOTHOI'0 MPOUCXO0XK/IeHUSA, IB/IAETCA:

OKHCJIeHHe caxapa /10 MypPaBbUHOW KUCIOThI

pacTBOpeHMe MOBapeHHOM COJIU B BOJie

BbIZIeJIeHHe TeTl/Ia IPH CKUTaHUM OeH31Ha

+T10T/I0I1eHre PaCTeHUsIMM YIJIeKHC/IOTOo ra3a U3 Bo3yxa

IlpuopuTeT CHHTe3a YKCYyCHOM KHC/IOTbI M3 HeOpraHuuyeckux BeijecTtB B 1845 ropy
NPHUHA/IeKUT HeMELIKOMY XUMHKY:

P.boiimo

[ OaneToHY

XK.IIpycry

+I".Konb6e

B koHie 18 Beka ObL/1 BIepBbIe BbIIeJIEH M HCC/IEA0BAH MPOAYKT >KH3HEAESATe/THbHOCTH
JKUBBIX OPraHU3MOB:

1[aBejieBasi KUC/I0Ta;

+MoueBast KUC/IOTa;

JTUMOHHAas KUCJIOTa;

s10/I0UHas KHUC/I0Ta.

IIpuHaj/IeXHOCTh K OPraHUYecKUM BelljeCTBaM YacTO0 MO)XXHO YCTaHOBHUTD:
+T10 BbIZI€JIEHUIO YTJIEKUC/IOT0 Tra3a Mpu ropeHrr

T0 BbINIaZIEHUIO 0CaZiKa MpY B3aUMOZENCTBUU C BOZLOMN

T0 LIBETY

T10 arperaTHOMY COCTOSIHUIO

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

O. ®paHKeH;

. Menpenees;

K. IIeesne

K npoayxijuy poMbIIIEeHHOCTH OPraHMYecKoro CHHTe3a He 0THOCSITCA:
T171aCTMacCOBbIe U3/le/us;

+TKaH! U3 UCKYCCTBEHHbIX U CUHTETUUECKHX BOJIOKOH;

MUHepasbHbIe yAo0peHus;

MeJIMLIMHCKKE Tpernaparsl
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OcHOBHBIE IO0JI0XKEeHHA TE€OPpUHU XUMHUYECKOr0 CTPOEHHA OPraHUYEeCKHX BellecTB ObLIH

copmynupoBaHbI:
B 1869 ropy

+B 1861 rogy

B 1828 ropy

B 1911 rogy

Ha wMomeHT CO3JdHUsAA Te€OpHH XHMHUYECKOIo CTpoeHHusA OpraHUu4YeCKHX COE]J[I/IHEHI/Iﬁ

OTCYTCTBOBAJIO:

yueHHe O BaJleHTHOCTH

TripeZicTaB/ieHKe O 1iereodpa3HOM COeJTHEHUH aTOMOB YT/Iepofa
pasrpaHUUeHHe TIOHATUH «aTOM» M «MOJIEKY/Ia»

+TIOHSATHE 00 3/IEKTPOHHOM CTPOEHUM aTOMOB 3/IEMEHTOB

YeTpIpexBa/IeHTHOCTh aToMa yrJiepoja B 1858 rojy o6ocHoBan XMMHK:
2. duruep;

H. 3uHuH;

C. JleGenes;

+A. Kekyne

Ilo bytaepoBy, coefliHeHHe aTOMOB B MOJIeKy/JlaX OpPraHMYeCcKUX BelecTB
orpe/ie/IeHHOM TMOC/1e/J0BaTe/IbHOCTH MPOUCXOAUT B COOTBETCTBHH C HX:

OTHOCUTE/IbHOM aTOMHOM MaCCou

+BaJIEHTHOCTBIO

aTOMHBIM paZiInyCcoOM

3/71eKTPOOTPULIAaTETbHOCTBIO

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

O.N.MenpeneeBbiM

+A.M.bytnepoBsiM

A.bepuennycom

CtpyKTypHbIe ¢GopMy/ibl NOKa3bIBAKOT
+T10C/IeJ0BaTe/IbHOCTb COeZIMHEeHUsT aTOMOB B MOJIeKY/Iax;
KOJIMUeCTBO aTOMOB YTIJ/iepo/ia U MOJIeKyJIe;

KOJINYeCTBO aTOMOB B MOJIEKYJIE;

pacriosioXkeHre aTOMOB B IPOCTPAHCTBe.

B KakoM psjly CoeJHHeHHI HaX0AATCA TO/IbKO OPraHMYecKHe BelecTBa:
C>Hs, C4Hs, H>O

CH3COOQOH, CO,, CH3COH

+CyH>, C3Hs, CH4

CeHsNOy, CH,Cl,, NH3

Yem oT/IMYAKOTCA APYT OT APyra roMoJ/IOrHu:
4KCJIOM aTOMOB YIJIepo/a;

+roMoJiI0oruuecKor pasHoctero CH2;
KOJIMYECTBEHHBIM U KaueCTBEHHBIM COCTaBOM;
XUMHUYECKOU CTPYKTYPOU.

Hau6osb11as MaccoBas /1015 yryiepoja B COe/JUHEeHUH:
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+CsHs
CeHsCl
CsHs0OH
CeHsCOOH

CBoiicTBa BeleCcTB 3aBUCAT He TOIBKO OT COCTaBa, HO U OT
YCJIOBUM MOJTyueHHUs BelllecTBa

+TI0psi/IKa CBSI3U aTOMOB B COeJJUHEHUH

BaJIEHTHOCTH XUMHUYECKUX 37IeMEHTOB

arperaTHOTO COCTOSTHUSI BelllecTBa

CBoliCTBO, NIpHCyIee 00/IbIIMHCTBY OPTaHUYECKHX BeleCTB:
BBICOKHE TeMTiepaTypbl KUTIeHHsI U T/1aB/IeHS;

BBICOKasi 3/IeKTPOTIPOBO/HOCTE;

+TOpIHOYeCTb,

OoJibIIIast IJIOTHOCTb.

BaneHTHOCTH yrjiepojia B M€TaHe pdBHA:

sIB/ieHHe CylIeCTBOBAaHMA HECKO/IBKHUX BelleCTB 0JUHAKOBOI'0 COCTaBa, C OJJHOM M TOMH Ke
MOJIEKY/ISIPHOIM MaccoH, HO C Pa3HbIM CTPOEHHEM MOJIeKYJI — 3TO:

am(OTepHOCTb;

TOMOJIOTHsi;

+r3omepus;

a7yIoTPONUU

JnuHa opuHapHo# cBs3u (C-C) paBHa:
+0,154 um

0,120 am

0,134 um

0,180 uam

BaJieHTHBIH yroJ1 MeXxay ru0puHbIMHA OPOUTA/IAMH B COCTOSAHHH SP3-ru0pHuu3anuu;
1200
+109°28'
180°
1549°
Tao6auna 8
MeTo/jHKa NPOBeJeHNsI KOHTPOJIA

[TapameTpbl MeTOAUKHU 3HaueHHe rapameTpa

[Ipefen AUTEIBHOCTY BCEro KOHTPOJIS 15 MuHyT

[TocnenoBaTeIbHOCTb BEIOOpPA BOITPOCOB CnyuaiiHas

HPEAHBFHEMOE KOJIM4eCTBO BOIIPOCOB 5

Kpurepuu olieHKu:

-5 0a/UTIOB BBICTAB/SIETCS CTYAEHTY, KOTOPBIM TIPaBUIBHO BBITIONHSIET 5 TECTOBBIX
3a/laHUl;

- 4 6aJ/1a BBICTABJISIETCS CTY/IEHTY, eC/IU TTPABUILHO PeIieHO0 4 TeCTOBbIX 3aflaHuSI.

- 3 6as1a BHICTaB/ISIETCS CTY/IEHTY, eC/IU MPaBUIbHO PellieH0 3 TeCTOBbIX 3aZlaHusI
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CamocrosTenbHas pabora
(JomariHee 3a/jaHKe)
3apaHus /19 CaMONPOBEPKH

1. Kakoe Ko/inuecTBO BelecTBa cocTas/sieT 92 r staHosa CQH50H?

2. OnipefienuTe Maccy TJIOKO3bI, cofieprkaiieit 0,6 Mo/ib aTOMHOTO yryiepoja.

3. OnpefieniTe MacCcoBYIO [J0JI¥0 KUC/I0poza (B %) B MeTU/IOBOM CIIUPTE, COCTaB KOTOPOTO
BbIpakeH opmysoii CH30H.

4. Kakoii o6beM Bozopoza (H.y.) MOKET TIPUCOeAUHUTh CMeCh ra3oB Maccou 15,4 r, KoTopasi
cofiepXuT 3TuseH (w= 54,5%), mponwieH (0 = 27,3%) u O6ytuneH (o = 18,2%).

5. [IpupoHbIéi Ta3 OJHOTO W3 MEeCTOPOXKAeHUM cofiepXXUT MeTaH (® = 92%), ataH (0 = 3%),
nporad (® = 1,6%), 6yran (0 = 0,4%), a30T (0 = 2%) u Apyrue rassl (® = 1%). Onpegenure
MaccCy OpraHMuecKux BelllecTB, BXOJAIMX B coctaB 20 /1 (H.y.) IpUPOJHOTO rasa.

6. Ilpu cropanuu ajnkaHa maccoi 3,6 r obpa3syercst okcug, yriepoga (IV) oosemom 5,6 1 (H.y).
[TnoTHOCTB ankKaHa Mo BOAOPOAY paBHa 36. Y CTaHOBUTE MOJIEKY/ISIPHYIO (POPMYJ/Ty ajaKaHa.

7. BeiBecTu MoJieKy/sIpHYIO ¢opMyIly BelllecTBa, ecyii oHO cofepxut C (o = 39,97%), H (o =
6,73%),

O (0 =53,3%) u 300 M1 apoB 3TOro BelllecTBa (H.y.) UMEIOT Maccy, paBHyto 2,41 T.

8. AHanM3 cMecu MeTaHa W aljeTWIeHa ToKasasl, uTo ollijee cojiep)KaHue yryieposia B CMecH 110
Macce paBHO 88, 46%. Ornpegenute coctaB cMecy B % 110 Macce.

9. Ilpu cropanuu 14,6 r X70pcofepsKalliero opraHudeckoro BeiriectBa Ob110 mosydeHo 13,44 n
CO2 u 3,6 r H2O. Becb x/10p, COAep>KaBILIMICS B HaBeCKe, BBOe MeHbIlIeld, YeM UCXOZHasl,

niepeBesieH B AgCl maccoit 14,3 r. [I10THOCTH 110 BOOPOAY MCCIelyeMOro XJIOpOpraHuuecKkoro
BelllecTBa paBHa 74. OnpeziesiuTe MoJIeKy/ISIPHYIO (JOPMYJTy 3TOTO BellleCcTBa.

10. Kakoii o06BeM XJI0pPOBOZIOPOJia MOXKET IIpopearupoBatb C 15 T cMecH, COCTOsIIeH u3
TPpYMeTU/IaMKHa, MPOIIaMiHa U MeTU/I3TU/IaMUHA?

11. TIpu oxucneHuy OAHOATOMHOrO crivpra m = 11,2 © KUC/IOPOAOM BO37yXa B IIPUCYTCTBUU
kaTtaym3aropa rpu 500°C obpa3oBasachk KMC/IOTa, HA HEHTpa/IU3aluio KOTOPO MOTpeboBaioch
59,4 mn 20% pactBopa KOH (w =1,18 r/mn). KakoBa mosekysnsipHas Gopmy/a HCXOJHOTO
criipra?

12. Kakyro maccy 6pomMHOI Bozibl cMaccoBoi fosie 6poma 1,6% MoxxeT 00ecLBeTUTh TIPOTIH/IEH
obwvemom 1,12 71 (H.y.)?

13. Kakoii ob6bem Bo3gyxa motpebyercsi mis oxuranus 30 i1 auetwsieHa CoH2(H.y.),

cozepxaiero 5% Heroprounx npumeceirt? CozepykaHue KMCI0pPOJa B BO3JyXe CUATATb PAaBHBIM
20% 1o o6Bemy.

14. Ckonbko 511 Bofopofa (H.y.) BbIAENWTCS TIPU KaTaJMTUUYeCKOM Jeru/pupoBaHuu 49 T
MeTW/ILIUK/IOTeKCaHa B TO/IYOJ, ecjiii obbemMHasi [0/ BbIXOJ@ TpOAyKTa paBHa 75% OT
TeopeThYeCKy BO3MOXKHOI0?

15. Ilpu cropanun 13,44 1 (H.y.) CMecu MOHOOKCHJA VYIJepofa, MeTaHa U aleTu/eHa
obpasoBanock 17,99 1 CO2 (H.y.) u 9 r HPO. CKO/BKO /IUTPOB Ka)KAOTO rasa COZAEP>KUTCS B

cMecu?

KpuTtepuu oLleHKH YMEeHHUsI pellaTh pacyeTHbIe 3aia4u:

5 6a/u10B:
WCIOJ/Ib3yeT 3HAHWS OCHOBHBIX 3aKOHOB XWMWU [JI1 DeIleHus 3ajay, BJiaJleHueM
KY/IbTYypOU MBIIJIEHNSI; CMOCOOHOCTBI0 K 000OIeHWI0, aHa/lu3y, KPUTUUECKOMY
OCMBIC/IEHHIO, CUCTEMaTU3aL[|H, TIOCTAaHOBKE Lieiell U BBIOOPY TyTel MX JOCTWKEeHUs], B
JIOTUUECKOM pACCY)XJIEHUM W pelleHuM HeT OIIMOOK, 3aZiaya pelleHa paldOHaIbHbIM
Croco6om.

4 6anna:

45



B JIOTUUECKOM PaCCYKI€HUU U PEeIIeHUH HeT CYI[eCTBeHHbIX OIMOO0K, HO 3ajlaua pelieHa
Hepal[MoHaIbHBIM CTI0COO0OM WK ZOMYIIIEHO He OoJiee IBYX HECYIIeCTBEHHBIX OIIHOOK.

3 oa/a:

B JIOTUYECKOM PaCCY)KJEHHM HET CYIIIeCTBEHHBIX OIIMOOK, HO JIOMYyI[eHa CYIeCTBeHHAas
oibKa B MaTeMaTUUYeCKHX pacyeTax.

2 bas/1a:

HMEIOTCS CyIT[eCTBeHHbIe OIIMOKHU B JIOTHUECKOM PaCCY>KAEHHU U B PEIleHHH .

1 oamm:

OTCYTCTBHE OTBeTa Ha 3a/laHHe.

Bonpoce! g5 onpoca

1. [aiiTe ompeziesieHue:

-aJIKaHOB,

-aJIKEHOB,

-aJIKUHOB,

-apeHoB,

-CIIUPTOB,

-a/IbJIeTU/I0B,

-KeTOHOB,

- KapOOHOBBIX KHCJIOT,

-TIPOCTBIX U CTIOXKHBIX 3(PUPOB,

- aMHHOB,

-aMUHOKHUCJIOT,

-reTepOLMK/INUYEeCKUX COeJUHEHUM.

2. Hanvuue Kakoi (hyHKI[MOHAILHOW TPYIINbI UM KPaTHOM CBS3U [jisl HUX XapaKTepHO?
KakoBa ux obmasi popmysia?

3. IIpuBegute romonoruyeckre psabl U3 10 npeacraBuTeneit Kaxxaoro kinacca. Hasosure
COeIMHeHUS 110 palMOHaIbHOW U MeKyHapOJAHOW HOMEeHK/IaTypam.

4. [1n4 BewyecTBa, (popmysa koroporo CH3 — CHz — CH» — CH2 — CH20H, cocraBbTe
CTPYKTYpHBbIe (pOpMyJibl OIHOTO TOMOJIOTa U OJHOT0 M3oMepa. Ha3oBuTe Bce BellleCTBa.

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

6. [TepeunciiuTe BHUABI M30MEPUM, XapaKTepHbIe JJIs:

-aJIKaHOB

-aJIKEHOB,

-aJIKHOB.

- CIIMPTOB

- a/Ib/IeTU/I0B U KETOHOB

- KapOOHOBBIX KHUCJIOT

TunoBble ynpakHeHHUs 110 pas/einy

1. HanuiumTe CTpyKTypHble (JOPMYJbI U JaiiTe Ha3BaHUe IO CUCTeMaTHUeCKOW HOMeHK/IaType:
JUTPeTOyTUIIUMeTU/IMeTaH

2. Hamumure CTpPyKTypHble (hOpMyJibl C/IeAYHOLIMX YIJ€BOJOPOZOB M JaiiTe Ha3BaHUe IO

paLMoHanbHOM HOMeHK/aType: 2,3,5 -TpUMeTU/IrenTaH

3. Hanummre cTpyKTypHBIe (hOpMYy/ibl M JjaiiTe Ha3BaHUe 110 CUCTeMAaTHYeCKON HOMEHK/IaType:

[LVSTUNMU30IIPUNIUIMETaH

4. HanuiumTte CTPYKTYpHbIe (hOpMyJibl U /laliTe Ha3BaHWe M0 CUCTeMaTUUecKold HOMeHK/aType:
JVMeTU/ISTUIMeTaH

5. Hanmuure CTpyKTypHble ¢GOpMy/bl ClAefylOLMX YI/IeBOJOPOJOB U [JaiiTe Ha3BaHWe II0

paLMoHanbHOM HOMEHK/aType: 2,4-1uMeTul, 3-U30IpOIUIreKCaHTaH
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6. Hanuimmre cTpyKTypHBIe (hOpMY/bl M JjaiiTe Ha3BaHUe 110 CUCTeMAaTHYeCKON HOMEHK/IaType:

MeTU/IAUKU30IIPOITNIMETaH

KonTtposibHas padora o Teme:
«Crtpoenue 1 KnaccupuKalysi OpraHuuecknux coeIMHeHUM».

I BapuaHT.

1. HanmiumTe cTpyKTYpHbIe (hopMysibl H30MepoB renTtaHa (8) 1 Ha30BUTE UX.
2. Hanummre CTpyKTypHbIe (OPMY/IbI BELLeCTB 110 UX Ha3BaHUSIM:

a) 2,4 — IWMMeTU/THOHAH;

0)2- MeTH/ - 4 STU/ITeNTaH;

B) 2- STU/ITEKCaH.

3. HasoBure 1o cucTeMaTHuecKOl HOMEHK/IaType BelecTBa, (HopMysibl
TIpUBe/ieHbl HIDKe.

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

CHs3
4. CTpoeHMe aToMa yriepo/a: BTOpoe BaJIeHTHOE COCTOSIHUE YI/Iepo/a.

5. Haiigute MoneKynsipHyt0 opMyJy yrjieBo0po/a, MaccoBasi 10Jist
yriiepojia B KOTopoM coctasisieT 81,8%, OTHOCHTe/IbHASs TIJIOTHOCTh
BelllecTBa I10 a30Ty pasHa 1,57.

I1 BapuaHT.

1. HanuimTe CTpyKTYpHbIe (pOPMYJIbl MK30MEPOB OKariaHa U Ha30BUTE UX.
2.Hanuiure CTpyKTypHbIe ()OPMYJIbI BEILLeCTB M0 UX Ha3BaHUSIM:

a) 2,2,3 — TpUMeTHU/TeKCaH;

6)3 — MeTH1 — 53TUIeKaH;

B)3 — STWIreNnTaH.

3. Ha3oBwure 110 cricTeMaTH4eCcKoil HOMeHK/IaType BellecTBa, GOpMYJIbI
KOTOPBIX ITPUBE/IEHBI HIKE.

a)HsC-C=C - CH;

CHs3 CH2

CH3
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6) H3C-CH-CH»-CHs

CH3z
4. CTpoeHHe aToMa yrjiepo/ia: TepBoe BaJleHTHOe COCTOSIHWE YTTIepoza.

5. Haiigute MonekynsipHyr0 (GopMyny yrieBOAOpOJa, MaccoBas o/ BOJOpoJa B
KOTOpOM cocTaBjisieT 15,79%. OTHOCUTebHAs VIOTHOCTh TMapOB 3TOr0 BellecTBa IO BO3AYXY
cocrasJjsieT 3,93.

Kpurepuu oLieHKH NMCbMEHHON KOHTPO/IbHOH PadoThI

OueHka «5»:
*OTBET TOJIHBIN U NTPABUIHHBIN, BO3MOKHA HeCyIIleCTBeHHasi OIrOKa.
OueHka «4»:
*OTBET HeTOJTHbIN UM J0MYIeHO He OoJiee IBYX HeCYIleCTBeHHBIX OIIHOOK.
OneHka «3»:
*paboTa BhITOIHEHA He MeHee UeM HarloJIOBHUHY, AOIMYyIleHa O/[Ha CyIlleCTBeHHast OIMOKa 1
TIPU 3TOM /IBe-TPH HECYI[eCTBEHHbIE.
OrneHKa «2»:
*paboTa BBIMO/IHEHA MEHBIIIe UeM HATOJIOBUHY WM COJEP)KUT HECKOJILKO CYIIIeCTBEHHBIX
OIIMOOK.
OneHka «1»:
*paboTa He BBIIOJ/IHEHA.

CamocrosTenbHas pabora
(JomaiHee 3afaHue)

§5, ynp.1-5
§6, ynp.1-2
§7, ynp.1-7

Knaccudukanus peakjyii B OpraHu4ecKoi XUMHUH

KoHTponpyembie 3HAHHMSA: OCHOBHbIE TUIbI PeaKLUii B OpraHuuecKoi XUMH1H;
YMEHHUSA: -0OTpe/le/IsiTh: TUIIbI peaki[iii B OpraHuyeckou XUMUH;

Bonpocs! pJisi onpoca

Prt
1. Jononaute dpasy: «XuMuueckasi peakiius, ypaBHeHre Kotopoil CHz — CHz — CH>=CH +
H>
SIB/ISIETCS] peakLuel ...».
2. Hanumvre ypaBHeHUe peakLUU OTLeryieH!s (3/IMMUHMPOBaHUs). YKaKuTe yC/IOBUS ee
ocyujecTs/eHust. Ha3oBuTe UCX0HbIe BellleCTBa U MPOAYKTHI PeakLUH.
3. Hanmmre ypaBHeHMe peakLiiy I'MIpUPOBaHUs 3TU/IEHA U YKaXKUTe YC/IOBUS ee
OCYILIeCTBJIeHUS.
4. HarmimTe ypaBHeHUe peakliy MoJTyyeHus] MeTH/ITporiaHa u3 Oyrana. [aiite
XapaKTepUCTUKY 3TOW peakl[iu M0 BCeM U3yUeHHbIM K/1acCU(UKALMOHHBIM TIPU3HAKaM.
5. Onpegenvre TUN pa3pblBa CBSA3U B peakLUAX (TOMOIMTUYECKUN I FeTepOoTUTUYeCKUI):
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Br, - 2Br
CH3COOH - CH3COO- + H*
CH3-CHBr-CH3 - ?CH3-CH"-CH3 + :Br-
6. OnpefienTe TUM Ka)k/I0M peakLMy B LielIOUKe MpeBpallleHnid, Ha30BUTE BCe BelleCTBa:
CH3-CHOH-CH3 - CH»>=CH-CH3 - CH3-CHBr-CHs - CHs- CHOH-CH3
Kpurepun onjeHKH ompoca
OueHka «5»:

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

* MaTepuas U3/I0KeH B OIpe/ie/IeHHOW JIOTUUeCKOM M0C/ej0BaTe/IbHOCTH, TUTepaTypPHbIM
SI3BIKOM;

* OTBeT CaMOCTOSITe/TbHBIMN.

Onenka «4»:

* OTBET IOJIHbIN U NPaBU/IbHBIM HA OCHOBAaHWU M3YUYeHHBIX TeOpUH;

* Marepuas W3/0KEH B OIpeJe/leHHOW JIOTUYeCKOW I[10C/Ie[j0BaTe/IbHOCTH, TPU 3TOM
JOTyIIIeHbl IBe-TPU HECYI|eCTBeHHbIe OIIMOKK, UCIpaB/leHHbIe 10 TpeOOBaHUIO
YUHUTes.

OneHka «3»:

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

HEeCBSI3HBIN.
OneHKa «2»:

* MIPY OTBeTe OOHApY)KeHO HENOHWMaHWEe YYallUMCSI OCHOBHOTO COZIEp>KaHUsl yuyeOHOro
MaTepHvasia WIH JOMNYIIeHbl CyIeCTBeHHble OIMOKH, KOTOpbIe YUalluics He MOXKeT
WCIIPaBUTh MPH HABOJSAIIINX BOMPOCAX YUUTEJIS.

OneHka «1»:
* OTCYTCTBHME OTBeTa.

@OoH/ TECTOBBIX 3a/JaHUH /I/IA TEeKYIIEro KOHTPOJ/Is1 3HAHUH 110 TeMe:
Bbibepume 00uH NpasuibHbIX 8APUAHM:

Kakue THIBI peaKum‘fl H€ XapaKTepPHbI /I OpFaHHHECKOﬁ XUMHH:

3aMeleHus
+coeguHeHUd
OTLeI/IeHUs
IIpHUCOeJUHEeHNS
“30Mepu3aLiuu
[10/IMMepHU3aLu

Peakuus 1eruipoOpoMHPOBaHUS OTHOCHTCA K PeaKIHAM:
3aMeLeHust

+OTILeTIeH s

TIpUCOeJUHEeHHsI

r30Mepu3aluu

B3aumo/ielicTBHe MeTaHa C XJIOPOM OTHOCHUTCH K peaKIUsAM:
+3ameleHus

OTLLeI/IEHUS

MIpUCOeUHEHUS

U30Mepu3aLiu

Hamuimte gaHHy0 peakivio U oripejie/iTe B Hell cyDCTpaT U peareHT.

49



Kakas uacTuna Hyk/1eopunbHas?
H+

+OH-

K+

CHs.

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

ropeHus

[10JIMMepHU3aLuu

IpUCcoeUHEeHUs

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

ryujpaTtanuu

TUIPUPOBaHUA

JeruprpoBaHus

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

+5TaH

rpornaH

3THUH (aL|eTUIeH)

Peaknus jilerujparaniy XapakTepHa /i BelllecTBa, opMy/ia KOTOporo:
CsHs

+C,HsOH

CsHs

CH3COH

ITpoAyKTOM peakuuy nporneHa ¢ 6poMOBOAOPO/AOM SIB/ISAETCS:
1-6pomriporax

+2-6pomriporiaH

1,2-nubpomriporiaH

1,2,3-Tpubpomriporian

dopmysia coeiMHEHHA, B KOTOPOM aToM Bo/j0poja ruApokcorpynnsi -OH Haubosee
MO/IBH)KEH:

+CH3COOH

CH>FCOOH

CH>BrCOOH

CH>CICOOH

Peakuuy ruipMpoBaHus COOTBETCTBYeT CXeMa:
... tH>O - CoHs0OH
+...+H> - C3Hs

.. » CoHatH>

.. » CoH4+HO

HiE04
JleBoii yactu ypaBHeHus C3H;OH —— cooTBeTcTBYeT npaBasi 4acThb:

+C3Hg+H20
3C0O2+2H>0
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CoH4+H>0
CO+2H>0

W2 12
B cxeme npeBpainenuii CoH, — X — Y ¢opmyibl BeiecTB X 1 Y COOTBETCTBEHHO:
CoHs u C,HsOH

C>Hsm CoHe

+C2Hs 1 C2H5Cl

CoHam C2H4Clz

IIponaH BCTynaeT B PeakLiUI0 C BeIlleCTBOM, ()opMyJ/ia KOTOPOro:
+Br>
HBr
H>O
HCl

IpuMep peakyH 3aMelieHHs :
+CoHg+ChL ...
CoHs+[O]+ HO —...

C>Hs +HCI ...
C2 H4 + HZO — ...
Taoauma 9

MeToanKa npoBejeHUs] KOHTPOJ/ISA
ITapameTpbl METOAVKHU 3HaueHuUe rapamMeTpa
IIpemen nanTETLHOCTHA BCETO KOHTPOJIS 15 MuHyT
ITocsieioBaTeILHOCTH BEIOOpA BOMPOCOB CryuaiiHas
IIpenyiaraemMoe KOJMUeCTBO BOIIPOCOB 5

Kputepuu oneHKu:

-5 0a/UIOB BBICTAB/SETCS CTYZEHTY, KOTOPBbIM TIPAaBUBHO BBITIOJHSIET 5 TECTOBBIX
3a/laHu;

- 4 6a/1a BLICTAB/ISIETCS CTY/IEHTY, €C/IM TTPABU/IBLHO PeIieHO0 4 TeCTOBbIX 3a/laHuS.

- 3 6aJ1a BBICTAB/ISIETCS CTY/IEHTY, eC/IM TTPABUIBHO PeIIeHO 3 TeCTOBbIX 3aflaHus

Tema 2.4. IlpegenbHbIe yrjieBoAOPOAbI
KonTpo/mpyemblie KoMnoHeHrsl: Y ; Bz; Bs, IPo 4, JIPo 5, /IPo 7, J/IPo 9, JIPo 12

KoHTpoinpyemble 3HaHMs: OripefiejieHue, KjaacCU(UKal[Mo, HOMEHK/IaTypy, CBOMCTBa,
CrocoObI TIOSTyYeHUsI U TIPUMeHeHUe TIpe/le/TbHbIX YTJIeBOJ0PO/IOB;

yMeHHUs1: -00BSICHATh: PEaKIJMOHHOW CITOCOOHOCTH OpraHWYeCKUX COeJUHEHUN OT
CTPOEHUS] UX MOJIeKYJ; BBIMOJHATh XWUMHYECKWW SKCIIePUMEHT T10 paclo3HaBaHUIO
B)KHEUIIIMX OpraHUYeCcKUX BeIecTB, MOJIyUeHUI0 KOHKDeTHBIX BellleCTB, OTHOCSIIUXCS K
M3yUYeHHBIM KJlaccaM COeIMHeHU;

Bomnpocs! 15 onpoca

1. daiite oripefesieHre ankaHoB. KakoBa ux obijas popmysia?

2. IlpuBepgute romosormueckunt pspg u3 10 npepcraBuresient ksacca. Hasosute
coeJJMHEHUS TI0 MeXX/lyHapOIHOM HOMEeHKJ/IaType.

3. BcrioMHUTE OCHOBHBIE IIpaBU/ia HOMEHK/IATYPbI [J15 a/IKaHOB.

4. Kakoy BU/J| N30MepUU XapaKTepeH /sl ankaHoB. HanuiuvTe (opmysibl Bcex W30MepoB
o coeguHenus: Hi3C — CHx — CHx— CH; — CH>-CHs Hasosute coeauHeHUst 110
MeXX/lyHapO/JHOM HOMEeHKJ/IaType.
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5. TlepeuncivuTe OCHOBHBIE CITOCOOBI TIOyYeHWs anKaHOB. Hamuiumre ypaBHeHUs
XUMHUYECKUX PeaKLUi.

6. I[lepeunciuTe OCHOBHbIE XMMHYECKHWE CBOWCTBA ajJKaHOB. HamuiumTe ypaBHeHUs
XUMHYECKUX peakLvi.

7. PacckakuTte O IIpUMEeHeHUHN a/IKaHOB.

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

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

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

* OTBET CAMOCTOSTE/TbHBIMN.

OueHka «4»:

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

* MaTepual W3/I0)KEH B OIpe/le/IeHHOW JIOTMYeCKOM I10C/e[j0BaTe/IbHOCTH, TIPU 3TOM
JIOTyIleHbl  [IBe-TPYU HeCYI[eCTBeHHble OLIMOKK, UCIpaBieHHble 10 TpebOoBaHUIO
YUUTeISI.

OneHKa «3»:

* OTBeT TIOJIHBIMA, HO TIPK 3TOM JIOMyIlleHa CyIIeCTBeHHasi OIMOKa WM OTBET HeIrOJIHbBIH,

HEeCBSI3HbIN.
OueHka «2»:

* 1IpU OTBeTe OOHApY)KeHO HEMOHWMaHWEe YYall[UMCsi OCHOBHOTO COZiep>KaHUsl yueOHOro
Marepvasia WM [OMyIIeHbl CyIleCTBeHHbIe OMIMOKH, KOTOpPbIe YYall[MiCsi He MOXKeT
WCIIPaBUTh MPU HABOJSAIIUX BOMPOCAX YUUTEIS.

OneHka «1»:
* OTCYTCTBHE OTBeTa.

IIpakTHueckas padora
KauecTBeHHbIN aHaMU3 OpPraHUYeCKUX COeMHEHUH

L[em:: OCBOMTL KAUeCTBEHHBIN aHa/IN3 OpraHU4YeCKUux COE‘,E[I/IHeHI/II‘/JI

[TpouuTaliTe UHCTPYKLMIO MO BHITIOJIHEHUIO OmbiTa (CTp. 283 )
BcrnomuuTe ripaBusia Th mipu pabore ¢ KUIKOCTSIMHU.
BbIrosHUTE OTBITHI

Cpenaiite BbIBOZ,

Odopmute oTueT B 1aOOPaTOPHOM TeTpaau

CojepxaHue oTuera:
TTOPSITKOBLIN HOMEP TPAKTHUeCKOM PabOoTEI, ee Ha3BaHHUE;
11eJ1b pPabOThI;
3a/jaHue;
KpaTKoe TeopeTHuecKoe BBeJleHHe K laHHOW paboTe;
Ha3BaHUe OIbITOB;
oopmsieHre pe3y/IbTaTOB OILITOB B COOTBETCTBUMU C TPebsB/IsieMbIMU TPeOOBaHUSIMHU.
3ammra TIPAaKTUYeCKOW pabOThl OCYIECTB/SIETCS Ha 3aHSATHH, CJAeYIOLIeM Ioc/ie  ee
BbIrosiHeHUs. [Ipy 3amuTe oOyuaroiuiicsi J0/DKeH TIpeJCTaBUTh OTUeT, COCTaBJIE€HHBIA T10
TIpe/IJI0’KeHHOM BbIllle CxeMe, TIOSICHUTD BCe TIPUBe/IeHHbIe pacueThbl U BbIBO/bI.

KpuTepuu oneHKa nNpakTH4eckoi padoTsl

5 0a/U10B:
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paboTa BbINOIHEHA TIOJTHOCTBIO U TIPABUJIBHO, C/Ie/IaHbI TIPAaBU/IbHBIE HAOTIOAE€HNS U BBIBOIBI;
JKCIEPUMEHT OCYIIIeCTBJ/IEH T0 TUIAaHY C yYeTOM TeXHMKHM 0e30MacHOCTH W TMpaBUI PabOThI C
BeIlleCTBaMH U 000pyI0BaHHEM;

TIPOSIBJ/IEHbI OPTraHU3aLIMOHHO-TPYAOBBIE YMeHUs (MO 1ep)KUBAIOTCS YMCTOTa paboyero mMecta u
TIOPSIZIOK Ha CTOJIe, 5KOHOMHO MCTIOb3YIOTCSI PeaKTHBBI).

4 6anna:

paboTa BbINOIHEHA MPaBWIBHO, Ce/aHbl MPaBUIbHbIE HAOMIOZEHUS W BBIBOABI, HO TIPU 3TOM
9KCIIEPUMEHT TIPOBEIeH He TIOJIHOCTBhIO WJIM JIOMYIIeHbl HeCylleCTBeHHbIe OIMOKKM B paboTe C
BellleCTBaMu U 000pyI0BaHHEM

3 6aia:

paboTa BBITIO/IHEHA TIPABUILHO He MeHee YeM HalloJIOBUHY WM [IOMYyIleHa CyIlecTBeHHast
oirOKa B X0Zie SKCIIePUMEHTa, B 00bsICHeHHH, B 0(hOpM/IeHHMHM pabOThl, B COOJIIO/IEHUN TPaBU/
TeXHUKHU 0e30racHOCTH Tpy paboTe C BeljeCTBAaMU M 000pyZ0OBaHMEM, KOTOpasi UCIIPABJISIETCS
110 TpeOOBAHUIO YUUTEIS.

2 banna:

JonyleHbl e (M Gosiee) CylieCTBeHHbIe OLIMOKK B XOZle SKCIEepUMEHTa, B OObSICHEHUH, B
odpopmieHnr paboThl, B COOMIOJEHUM TIPAaBWJ TEXHUKW 0Oe30MacHOCTH mpu pabore ¢
BeIL[eCTBaMH U 000py/J0BaHUEM, KOTOPbIE yUaI[UICs He MOXKET UCTIPAaBUTh JaXKe M0 TpeOOBaHUIO
YUUTeIS.

1 6amwn:

paboTa He BBIMOJIHEHA, Y YUaIl[erocsi OTCYTCTBYIOT KCIIePUMeHTa/IbHbIe YMEHHUSI.

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

IlepBbIii IpeACTaBUTEIb PSA/ia A/TKAHOB Ha3bIBAETCS:
OyTaH;

TIPOTIaH;

OKTaH;

+MeTaH.

Oo6uias ¢opmysia aIKaHOB:
CnHop;
+CnHan+2;
CnHon2;
CnH.

.
ATOMBI yrjiepojia B a/IKaHaX HaXOAATCS B COCTOSTHUM:
Sp-TUOPHUIN3ALINH;
pp-TUOpUIM3aLIIY;
+sp3-rubpuausaLuu;
B HErMOPHIHOM COCTOSTHUU.

BasieHTHBII yroJ1 B a/IKaHax paBeH:
+109°28";

180°;

90°;

270°.

MOJ’IEKyJIa Me€TdHad UME€ET CTPpOoeHHue:
OKTa3JpHU4yecKoe;
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IIJIOCKOCTHOE€,
+TeTpasApuuecKoe;
reKcaroHasibHoe.

Kaxapii mnocieAyllMid NpejCTaBUTe/ b T[OMOJIOTHYECKOr0 Ppsija OpraHu4YecKux
coeJMHEeHU! OT/IMYAeTCA OT MpebIAYIero Ha roMoJIOrHYecKyr pa3HoCTh, PaBHYIO:

CH;

CHsz;

CH4;

+CHo.

Yrto0bI JaTh HA3BaHHE PafiMKa/ly, He00X0AMMO 3aMEeHHUTD -aH B HA3BAaHUM a/IKaHa Ha:
-UH;

+-UI,

-€H;

-TeH.

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

2) CH3—-CH(CH3)- C(CH3)>—CHs;

3) CH3—C(CH3)>—CHz3;

4) CH3-CH(CH3)- CH(CH3)—CHs.

+1u2;

lu4;

2u4;

3ud.

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

H-TeKCaH;

+2,3-1uMeTHN0yTaH;

3,4-MeTU/IIeHTaH.

BemecTBo 2,2-AMMeTH/INIPOIIAH 10-APYrOMY MOKHO Ha3BaTh:
OKTaH;

t+TeTpaMeTU/IMeTaH;

2-MeTWJITIPOTIaH;

TEeHTaH.

CeabMoi mpeCcTaBUTE/Ib PSAAA A/TIKAHOB Ha3bIBA€TCA:
OKTaH;

HOHaH;

JleKaH;

+remnTaH.

Y1001 Ha3BaTh Pa3BeTB/IeHHBIH YI/IEBOJ0PO/], CHaYa/ia HY)KHO:
+BbIOpaTh CaMyto JJIMHHYIO LIeTIOUKY aTOMOB YTJ/IepPOAa;

yKa3aTh Ha3BaHUs Pa/[UKaJIOB;

yKa3aTbh [PUHA/JIeXKHOCTD K KJ/IaCCy BeleCTB;

yKasarhb pacrioyioykeHre paJjuKasioB.

BemecrBa CH3-CH3 u CH3-CH>—CH3 saBasroTcs:
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r3oMepamy;

+TOMOJIOTaMu;

aJIJIOTPOMHBIMU BU/I0M3MEHEeHUSIMU;
pajivKajaMHu.

®dopmyJia MeHTaHa:
CsHio;

CoHoo;

+CsHiz;

CioHoo.

dopmysia C2Hs cooTBeTCTBYeT:
+pajyKany 3TUIY;

JleKaHy;

OKTaHyj;

OyTtany.

B3aumo/jeiicTBHe MeTaHa C XJIOPOM — 3TO peaKijusa:
Pa3/IoKeHUs;

COeUHEeHUS;

obMeHa;

+3aMeljeHus.

I'a3000pa3Hble a/IKaHbI — 3TO:
CH4, C4H10, C10H22;

+C3Hsg, C2He, C4Hio;

CsH14, CsH12, CsHio;

C7His, CsHi4, C1oHoo.

Peaxknusi 2CH3I + 2Na = 2Nal + C2Hg HocuT ums:
H.H.3uHuHa;

A.M.bytneposa;

+I11.A.Bropua;

O.N.Menpeneesa.

dopmysia TeTpaxjiopMeTaHa:
+CCly;

CHCls;

CHzClz;

CHzCL

N3  mnpuBefeHHbIX  HWKe  peaknuid  BbidepuTe
CBOGO}IHOpaﬂI/lKaﬂbHOMy, d 110 MOHHOMY ME€XdHU3MY:

CH; - C+2H>;

+C;HsOH + HBr — CHsBr + H)O;

CHy + 207 —» CO2 + 2H0;

CHs + H,O - CO + 3H>

IIpoAyKT MOHOX/IOPMPOBAHUA MeTaHa:
CHzClz;

CHC13;

CCly;
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+CH3CL

Taoura 10
MeToanKa NpoBeieHHsI KOHTPOJISA
[TapameTpbl METOUKH 3HayeHue rapameTpa
IIpenen nanTEILHOCTHA BCETO KOHTPOJIS 15 MuHyT
[TocnenoBaTeIbHOCTL BEIOOpPA BOITPOCOB CnyuaiiHas
IIpenyiaraemMoe KOJMUeCTBO BOIIPOCOB 5

Kputepuu oLieHKu:

-5 0a/UIOB BBICTAB/SIETCS CTYAEHTY, KOTOPBIM TIPAaBUBHO BBITIONHSIET 5 TECTOBBIX
3a/laHui;

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

- 3 0aJ1a BLICTAB/ISIETCS CTY/IEHTY, eC/IM TPABUIBHO PellieHO 3 TeCTOBbIX 3aZlaHusI

Tema 2.5. ANKeHBbI
KonTpo/mpyemble KOMIIOHeHTHI: Y ; B2; B3, IPo 4, JIPo 5, /IPo 7, /IPo 9, JIPo 12

KoHTposinpyemble 3HaHUA: orpefesieHHe, KaacCU(PUKAI[MI0, HOMEHKIATypy, CBOMCTBa,
Croco0blI TIOSTyYeHus ¥ PUMeHeHHe alkeHOB;

yMeHHUs: -00BSICHATh: PEaKIJMOHHOW CITOCOOHOCTH OpraHWYeCKUX COeJUHEHUN OT
CTPOEHUS] UX MOJIeKY/; BBIMOJHATE XUMUUECKUM SKCIepUMEHT TI0 pacro3HaBaHUIO
B&)KHEUILINX OpraHWYeCKHUX BeLeCTB, MOYYeHUI0 KOHKDETHBIX BeIeCTB, OTHOCSLUXCS K
M3y4YeHHbIM KjlaccaM COe/IMHeHUH;

Bonpocsl a1 onpoca

1. Taiite onpefeseHue ankeHoB. KakoBa ux o0Oijast popmysia?

2. TlpuBegute romosornueckuii psin, U3 10 mpexacraButenield Kiaacca. HazoBute
coeJJHEHMS 110 MeXX/lyHapO/IHOM HOMEeHKJ/IaType.

3. BcnomHHUTE OCHOBHBIE NpaBU/ia HOMEHK/IATYPbI JJ151 a/IKEHOB.

4. Kakue BU/ibl 130MepUU XapaKTepHbI i ajikeHOB. Hanuivrte opmyJibl Bcex

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

CHs3

HazoBuTe u3omepsl 110 Me)XyHapoHOW HOMEHK/IaType.

5. TlepeunciuTe OCHOBHBIE CITOCOOBI TIOyUeHHs anKeHOB. Hamuiumnre ypaBHeHHs
XUMHYECKUX peakLii.

6. Ilepeuncivte OCHOBHbIE XMMHYECKHe CBOWCTBA aJKeHOB. Hamuiure ypaBHeHUs
XUMHUYECKUX peakLii.

7. Pacckakute 0 MpUMeHeHUU ajIkeHOB.

KpuTtepuu oneHKH 001ue /i/isl yCTHOTO OTBeTa
Onenka «5»:
* OTBeT MOJIHbIMA Y NPaBU/IbHBIN HA OCHOBAaHWHU M3YUYEHHBIX TeOPUH;
* MaTepuas U3/0)KeH B OTpe/ie/IeHHOM JIOTUUeCKOU 10C/Iej0BaTe/IbHOCTH, TUTepaTypPHbIM
SI3bIKOM;
* OTBET CAMOCTOSTE/TbHBIM.
OneHka «4»:
* OTBET MOJIHbIM U NPaBU/IbHBIM HA OCHOBAaHUU M3YyUYeHHBIX TeOpUH;
* Marepvas HW3J/I0KeH B OIpeJie/leHHON JIOTMYeCKOM MOC/iefloBaTe/IbHOCTH, TPU 3TOM
JIOTylleHbl /IBe-TPU HeCYLeCTBeHHble OIIMOKM, WCIpaB/ieHHble TI0 TpeboBaHUIO
yuuTesl.
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OneHka «3»:

* OTBeT HOHHBIﬁ, HO IIpHU 3TOM [OITyIll€Hd CYILIeCTBeHHad OIIIMOKA WA OTBeT HeHOHHBH‘/JI,

HEeCBSI3HBIN.
Onenka «2»:

* mpy oTBeTe OOHAPY)XEHO HEMOHMMaHHe YualMMCs OCHOBHOIO COJIeP)KaHHS y4eOHOro
MaTtepuana WA JOMNYILeHbl CYILIeCTBEHHble OIIMOKM, KOTOpPbIE YUaIlMiCad He MOXKET
WCTIPaBUTh NPY HABOAAIIMX BOMPOCAX YUUTEJIS.

Onenka «1»:
¢ OTCYTCTBHE OTBEeTa.

IlpakTHueckasi padora.
T[MosyueHue 3TUIEHA eTHpaTaLeli STUI0BOr0 CIUPTA (MHCTPYKLIMS IO BBITOHEHHIO Ha CTP
285).

Llenb: ocBOMTH /1abOpaTOPHBINA CIIOCOO TIOMyueHHs] 3TWIeHAa U M3YYUThb HA TIPAaKTUKe ero
CBOWCTBA.

Kpurtepuu onjeHka o01iue /151 BbITNO/THEHHUA MPAKTHYECKOH PadoThI

5 6aoB:

paboTa BBINO/THEHA MTOJTHOCTHIO U MPABU/IBHO, C/le/IaHbl PABU/IbHBIE HAO/IIOAEHUS U BBIBO/IBI;
9KCTIepUMEHT OCYIL[eCTBJIEH I0 TUIaHy C YYeTOM TeXHUKH 0e30macHOCTH W TpaBu paboThI C
BeIleCTBaMH U 000pyI0BaHHEM;

TIPOSIB/IEHBI OPTaHU3al[MOHHO-TPY/IOBbIe YMeHHUs (TIOZIep>KUBAOTCS YMCTOTa paboyero mMecrta u
TIOPSIZIOK Ha CTOJIe, 5KOHOMHO MCIOb3YIOTCSI PeaKTHBBI).

4 6anna:

paboTa BBINIOJTHEHA TIPAaBU/IbHO, CZle/IaHbl MPABUIbHBIE HAOJIIOJeHUsS U BBIBO/IbI, HO TIPH 3TOM
9KCTIepUMEHT TIPOBeZIeH He TIOJTHOCTHIO WM ZOTYIeHbl HeCylljeCTBeHHbIe OMMOKU B paboTe ¢
BelllecTBaMH U 000py/i0BaHHEM

3 bana:

paboTa BBITIONIHEHA TMPAaBUIbHO He MeHee YeM HAarloJIOBUHY WM [IOTYIeHa CyIleCcTBeHHast
omrbKa B X0Zie SKCIIePUMEHTa, B 00bsICHEHHH, B 0(hOPMJIEHHUH pabOThI, B COOMIOEHUN TIPABHIT
TeXHUKHM 0e30racHOCTH TIpu paboTe C BellleCTBaMU M 000pYy/j0BaHHEM, KOTOpasi UCITPABJISIETCS
10 TpeOOBAHUIO YUUTESIsI.

2 bana:

JonyiieHbl Be (1 Oosiee) cyiecTBeHHble OMIMOKKA B XO/le JKCIIepUMEHTa, B OOBSCHEHWH, B
odopmsieHnu paboTel, B COOMIOEHUM TIPaBWI TeXHWKM Oe30rmacHOCTH mpu  pabore c
BelllecTBaMH 1 000py/J0BaHKEM, KOTOPbIE YUAII[MICS He MOXKeT UCIIPABUTB Ziake 10 TpeOOBaHHIO
YUHUTEJIS.

1 6amn:

paboTa He BBIMOJIHEHA, Y YUaIl[eroCsl OTCYTCTBYIOT KCIIEPUMEHTa/IbHbIE YMEHHUS.

@OoH/ TECTOBBIX 3a/JaHUH /I/IA TEKYIIero KOHTPO/IA 3HAHHUH 10 TemMe:
BbiGepume 00uH npasu/ibHbIX 6APUAHN:

OTMeThTE BO3MOKHBIE q)OpMyan d/IKEHOB
CH3-CH(CH3)-CH2-CH3
+CH2=CH-CH(CH3)-CH3

C7H16

C6H6
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CocTaB a/IKeHOB OTpaXkaeT 00mas ¢opmysia
CnH2n+2

+CnH2n

CnH2n-2

CnH2n-6

Ha3oBure anken CH2=CH-C(CH3)3
2,2-TUMeTHI0yTeH-3
1,1-mumeTnnOyTeH-3
3,3-mumeTunoyTeH-1

+3,3,3- TpuMeTUIIpories-1

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

Ykaxure popmyny uzomepa aias CH3-CH=C(CH3)-CH3
+CH3-CH=CH-CH2-CH3
CH3-CH=C(CH3)-CH2-CH2-CH3

CH2=CH-C(CH3)=CH2

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

Ykaxure popmy.ty romoviora aasa 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 u3omepoB ¢ dopmynoii C4H8, yuuThbiBasg CTPYKTYpHYIO,
reoMeTpruuecKyr U MeXK/IaCCOBYH) U30MepHI0

4

+5

6

7

Jl/1f1 a/IKeHOB He XapaKTepHbI peaknuu
+pa3ioKeHus

IIPHUCOeJUHEeHNUS

OKUCJIEHUS

[10/IMMepHr3aLiu

XKenTeiii pacTBop 6poma u (GH10/1eTOBBIN PAacCTBOP MePMaHraHara Kaiusi 00ecliBe4MBalTCA
MPH NPONYCKAaHUH Yepe3 Hero

jTaHa

TporiaHa

OyTaHa

+3TeHa

IIpu B3anMo/1eiiCTBHH XJIOPOBO/IOPOAA C OyTeHOM-1 moyuuTcst
1-xnop6yTaH
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+2-x710p0OyTaH
1-xnopbyTen-1
2-xnopbyTeH-1

MoJieKy/1bI aIKEHOB CO/IepiKarT :
JIBe IBOMHBIE CBSI3U

TOJILKO O/IMHAPHbIE CBSI3U

JIBe TPOWHbIE CBSI3U

+0IHY JBOMHYIO CBSI3b

CesA34 MeXy aToOMaMH yrjiepoja B ITeHe:
+07lHa O- CBA3b U OAHA Ti- CBA3b

JBe 0 - CBA3U

[Be TI - CBA3U

TPU T - CBSA3U

Peaknua CH: = CH - CH3 + HCI - CH3 - CH(CI) — CH3 npoTeKkaeT COTr/IaCHO MPaBWJIy:
Bytneposa

+MapKOBHUKOBa

MeHpeneeBa

3UHVHA

HPOHECC, YPaBHE€HHE€ KOTOPOr'o npeacraB/jieH0 HU)Xe, Ha3bIBA€TCA:

3 3

HC—C=—C—CH,+ pp *®'P o c—cn
H H H, H,

JeruipupOBaHKEM,

pUhOPMHUHTOM,

KDPEKHHTOM,

+TUPUPOBAHUEM.

IIpu nommepu3anuu 2,3-AMMeTH/I0yTeHa-2 MO/TyUYHTCA
(-C(CH3)2-C(CH3)2-)n

(-C(CH3)2=C(CH3)2-)n

(-CH2-C(CH3)-C(CH3)-CH2-)n
+(-CH2-C(CH3)=C(CH3)-CH2-)n

Taomuna 11
MetouKa NpoBe/ieHHs KOHTPOJIA
[TapameTpbl METOUKHU 3HayeHue rapameTpa
IIpenen panTe/ILHOCTHA BCETO KOHTPOJIS 15 MUHYT
[TocnenoBaTeIbHOCTH BEIOOpPA BOITPOCOB CnyuaiiHas
[IpepsiaraeMoe KOJIMUeCTBO BOIIPOCOB 5

Kpurepuu olieHKu:

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

- 4 6aJ1a BBICTABJISIETCS CTY/IEHTY, eC/IM TTPABU/ILHO PeIieHO0 4 TeCTOBbIX 3aflaHuSI.

- 3 6as1a BBICTAB/ISIETCS CTY/IEHTY, eC/IU MPABUIbHO PellieHo 3 TeCTOBbIX 3a/laHusI
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CamocrosTebHas pabora
(JomamHee 3a/jaHue)

§12, ynp.1-9
3ajaHuA A1 CAMOKOHTPOJIA

1. CKo/IbKO IMTPOB 3TH/IeHa Heo0X0AUMO /i71s 00ecLiBeurBaHUsI PaCTBOPaA , COZIeprKallero
400 rpamm 6Gpoma.

2.Ykakute (opmyny ankeHa, Ay cropaHus 8,961 kKortoporo moTtpeboBasiochk57,6 T
KHUCJIOpOJa.

Tema 2.6. [IneHbl M KaydyKH
KonTpo/mpyemble KoMIoOHeHThI: Y ; B2; B3, IPo 4, JIPo 5, /IPo 7, /IPo 9, JIPo 12

KoHTpospyemble 3HaHUA: OrpefesieHUe, KaacCU(PUKaALMI0, HOMEHKIATypy, CBOMCTBa,
CrocoObI TI0JTyYeHUsI U IPUMEHEHHe aIKaIueHOB;

yMeHHUsi: -00BSICHATh: PEaK[JMOHHOW CITOCOOHOCTH OpraHWYecKUX COeJUHEeHUd OT
CTPOEHUS UX MOJIEKYJT;

pacrio3HaBaHus U UAEeHTU(UKALIMY BayKHEHIIINX BellleCTB U MaTepUasoB.

Bonpocel g5 onpoca

1. daiite oripenenieHue ankaareHoB. KakoBa ux obijas popmysia?

2. Knaccudpukanysi ankagueHoB. OcCOOEHHOCTH CTPOEHHMsT W CBOWCTB TpeX BHOB
aKaIneHoB.

2. TlpuBenute romosiornueckuii psig u3 10 mipeAcTaBUTesned Kaacca ankaZUueHOB C
COTNPSDKeHHbIMA ~ [IBOMHBIMA ~ CBA3fIMU. Has3oBuTe  coefHEHUSI 1O  MeXAYHapOJHOU
HOMEHKJ/IaType.

3. BcnomHMTE OCHOBHBIE MPaBU/ia HOMEHK/IATYPbI JJ11 a/IKaJJUeHOB.

4. Kakue B1/Ibl U30MepUM XapaKTepHbI /1 ajkagrueHoB. Hanvimmre (popmysnbl Bcex

W30MepOB /151 COeZIUHeHUs /19 HeHTaveHa-1,3.

HazoBuTe u3omepsl 110 MeXXyHapOJHOU HOMEHK/IaType.

5. IlepeunciuTe OCHOBHBIE CIIOCOOBI TOMyueHUsl ajaKajueHOB. Hamuimte ypaBHeHUs
XUMHUUECKUX peakiuil. Pacckakute o metozie JlebesneBa

6. [lepeuncivTe OCHOBHbIE XMMHYECKHe CBOMCTBAa ajlkaAueHOB. Hamwivre ypaBHeHUs
XUMHUUECKUX peakLUi.

7. PacckakuTe 0 HaTypasbHOM M CHHTETMYeCKOM Kayuyke, pesrHe. Kakumu cBoricTBaMu
OHHU 00/1aJjat0T ¥ IPUMEHEeHHH a/TKeHOB.

Kpurepuu onieHKH 001jue /i/Is1 yCTHOTO OTBeTa
OneHka «5»:
* OTBET MOJIHbIN U NPaBU/IbHBIM HA OCHOBAaHUU M3YyUYEeHHBIX TeOpUH;
* MaTepuasl U37I0)KeH B OIpe/ie/IeHHOM JIOTUUeCKOU 1oc/ie0BaTe/IbHOCTH, IUTePaTypHbIM
SI3BIKOM;
* OTBET CAMOCTOSATE/IbHBIN.
OneHka «4»:
* OTBeT MOJIHbIM Y NPaBU/IbHBIN HA OCHOBAaHWHU M3YUY€HHBIX TeOPUH;
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¢ MaTepuaql H3JI0KEH B OHpG/ILEJIEHHOfI JIOTUUEeCKOU rnoc/ien0BaTe/JIbHOCTH, IIPU 3TOM
AOITYIeHbl [Be-TpPW HeCYLleCTBEeHHbIE 0].UH6KI/I, HCIIpaBJ/IEHHBIE TI0 Tpe60BaHI/IIO
yuuTess.

Onenka «3»:

* OTBeT HOHHBIﬁ, HO IIpXW 3TOM [AOIIylleHa CyIleCTBeHHasa OH_H/I6Ka U OTBeT HeHOJIHLIﬁ,

HECBSI3HbIN.
OueHka «2»:

* TIpY OTBeTe OOHAPYKEHO HETIOHMMaHWe YYall[MMCs OCHOBHOIO COZEpP)KaHUs yueGHOro
MaTepHad/ia WM [OOIIyIlleHbl CYIjeCTBeHHbIe OH_H/I6KI/I, KOTOpbIe yan_u/If/’ICH He MOXKeT
VCTIPABUTB TIPY HABOJALIMX BOIPOCAX YUMTeJI.

OueHka «1»:
¢ OTCYTCTBHE OTBETA.

TunosBblie ynpakHeHU .

1. CocTaBbTe ypaBHEHHs peaKLUH TIPUCOEJUHEHUS] K W30MpEeHYy SKBHBAJIEHTHOTO
KOJINUeCTBa:

a) 6poma;

6) 6poMoBOZIOPOAA;

B) BOJOpO/a.

2. Hanuuvre ypaBHeHWe peakLiUM [OJWMepU3aliuy XJopornpeHa B pe3y/iabrare 1,4-
TPUCOeJUHEHUS.

3. CocraBbTe ypaBHeHHe peakluu 1,4-mosmMMepusanuy, B KoTopod yuwactByeT 1000
MojieKyn OyTagueHa-1,3 ¥ CTOMBKO >kKe MOJeKya wu3orpeHa. [Ipuuem B oOpa3syroreiics
TOJIMMEPHOU LN Pery/sipHO YepeyroTCsl MOHOMEPHBIE 3BeHbsl IMBUHWIIA U U30IIpeHa.

4. Kakoe cozepxanue (B %) xjiopa B TMpPOAYKTax TMPUCOeIUHEHUs] XJOPOBOZOpPOJA K
W30TIpeHy:

a) MpU MOJILHOM COOTHOILIIEHUH peareHToB 1:1;

6) npu aByKpatHOM M30bITKEe HCI?

5. [IpuBesiTe ABa MpUMepa peakliiii OpraHuveCcKux COeJMHeHWH, B KOTOPbIX:
a) apotrinas C=C-cBsi3b nipeobpasyeTcst B oguHapHyt0 C—C-CBsi3b;

0) AveH mpeBpaIlaeTcs B alkeH.

6. CKOJIbKO TpaMMOB Kayuyka MOJyYMTCsl U3 1 Kr M30MpeHa, eC BbIXOJ B peakLuu
95%?7?

7. HanuiumTe CTpyKTypHble ()OpMyJibl BCEX M30MEpPOB YriaeBofoposoB cocrtaBa C5HS.
HazoBuTe BelljecTBa COrsIaCHO MeX/yHapOJHOU HOMEHK/IaType.

8. OcyiecTBuTe reHeTUUeCKYHO L|eNIOUKY IpeBpallleHAn:

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

9.CKONbKO TOHH 2-MeTun0yTasnHa-1,3 MOKHO ronyunTh u3 180 ToHH 2-meTunbyTaHa,
eCJIA BBIXOZ, MPOAYKTa cocTas/sieT 89% 10 CpaBHEHUIO C TeOpeTUYeCKUM?

Kpurepuu onjeHKH o01mue /yisi pelieHHs1 Ka4eCTBEHHbBIX M PaCYeTHBIX 33/1a4

61



5 ba/ioB:
B/IQJIEHUEM KYJbTYPOH MBIIIIEHUS; CIIOCOOHOCTbIO K  000OIeHHI0, aHaIu3y,
KPUTHUECKOMY OCMBIC/IEHHIO, CCTEMATH3alliy, TIOCTAHOBKe 1ieJiel U BhIOOpY TyTel uX
JNOCTWDKEHUS, B JIOTHUECKOM DPACCY)KJI€HUU W PeIlleHWH HeT OIMOOK, 3ajiaua pelieHa
paryoHaIbHBIM CTIOCOO0M.

4 6a/ma:
B JIOTUYECKOM PaCCY>KZEHUU U PEIIIEHUH HEeT CyIIeCTBEHHBIX OIIMOO0K, HO 3aiaua peleHa
Hepal[MOHAIbHLIM CITI0COO0M WM ZIOTTYITIeHO He OoJiee IBYX HECYIIeCTBEHHBIX OIHOOK.

3 ba/a:
B JIOTUYECKOM PaCCY)K/I€HUHU HET CYII[eCTBEHHBIX OIIMOOK, HO JIOTyII[eHa CyIeCTBeHHast

2 pasuia:

HUMEIOTCSI CyIT|eCTBeHHbIE OITMOKU B JIOTUYECKOM PacCY>KJ€HUU U B PEIIeHUH.

1 6amn:

OTCYTCTBHE OTBeTa Ha 3a/jaHHe.

CamocrosTenbHas pabora
(JomamiHee 3a/jaHMe)

§14, ynp.1-6

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

KoHuTpospyemble 3HaHUA: oOlpefesieHUe, KaacCU(UKaALMIO, HOMEHK/IATypy, CBOMCTBaA,
CrocoOblI TI0/TyYeHUsI U IPUMEHEHNe aJIKUHOB;

yMeHHUs1: -00BSICHATh: PEAKIMOHHOW CITOCOOHOCTH OpraHWYecKUX COeJUHEeHUd OT
CTPOEHUS WX MOJIeKY/; BBITIOJHATE XUMHUECKUM SKCTIepUMEeHT TI0 pacro3HaBaHUIO
Ba)KHEMIIINX OPraHWYeCKUX BelleCTB, MOIYyYeHUI0 KOHKDeTHBIX BelecTB, OTHOCAIIMXCS K
M3y4eHHBIM KjlaccaM COe/IMHeHUH;

Bonpocs! g5 onpoca
1. Oaiite onpeneneHue ankuHOB. KakoBa ux o6iias dhopmymna?
2. TlpuBegute romojornueckuii psin, M3 10 mnpexcraButeneld Kiaacca. HazoBute
COeIMHeHUs TI0 MeXX/[yHapOJHOU HOMEHK/IaType.
3. BcrioMHUTE OCHOBHBIE TIpaBU/ia HOMEHK/IATYPbI /11 a/IKUHOB.
4. Kakue BU/Ibl U30MepUU XapaKTepHbI /7151 aIKUHOB. Hanuiiiute popmyJibl Bcex
V30MEPOB /IS COeIMHEHNS: CH=C-CH,—- CH - CH, - CH3

CH3
Ha3oBuTe u3omepsl 1o MeXX1yHapOJHOM HOMEHK/1aType.
5. TlepeumncivTe OCHOBHBIE CITIOCOOBI TIO/yUeHHs anKWHOB. Haruimre ypaBHeHUs
XUMHUYECKUX PeakLUi.
6. IlepeunciiviTe OCHOBHblE XWMMUeCKHe CBOMCTBA ajKWHOB. HamuiiMTe ypaBHeHUs
XUMHUYECKUX PeakLui.
7. Pacckakute 0 TIpUMeHeHUN alIKUHOB.

Kpurepus oLeHKH 001ue AJ/1sl yCTHOTO 0TBeTa
OneHka «5»:
* OTBET IIO/IHBIN U HpaBI/IJIbHLIﬁ Ha OCHOBAHHWH U3YUYEHHBIX TeopHﬁ;
¢ MaTepHa/1 U3JI0KEH B OHpe,quEHHOﬁ JIOTUUeCKOH noc/ien0BaTe/IbHOCTH, TUTepaTyYPHBIM
A3BIKOM,
* OTBET CaMOCTOSITe/IbHBIH.
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OuneHka «4»:

* OTBET MOJTHBIA U HpaBHﬂbeIﬁ Ha OCHOBAHHWU U3YYEHHBIX TeOpHﬁ;

¢ MaTepuaqll H3JI0KEH B OHPEAeHeHHOI‘/JI JIOTUUeCKOU rnoc/ien0BaTe/JIbHOCTH, IIPU 3TOM
JOMYIIeHbl JBe-TPA HeCyIeCTBeHHbIe OMIMOKM, MCIIpaB/IeHHble 110 TpebOBaHUIO
yuuTess.

Onenka «3»:

* OTBeT HOHHBIﬁ, HO IIpXW 3TOM [AOITylieHa CyIleCTBeHHasa OH_H/I6Ka WU OTBeT HeHOHH]:Iﬁ,

HECBSI3HbIN.
OueHka «2»:

* TIpY OTBeTe OOHAPYKEHO HETIOHMMaHWe yYall[MMCs OCHOBHOIO COZEpP)KaHUS yueGHOro
MaTepHa/ia WM OOIIylleHbl CYyIlleCTBeHHbIe OU_H/I6KI/I, KOTOpEbIe yqamHﬁCH He MOXKeT
VCTIPABUTB TIPY HABOJALIMX BOIIPOCAX YUMTeJIs.

OuneHka «1»:
¢ OTCYTCTBHE OTBETA.

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

OTMeTbTe BO3MOXHYHO (hopMyJTy a/IKMHOB
CH3-CH(CH3)-CH2-CH3
CH2=CH-CH(CH3)-CH3

+C7H12

C6H6

CocTaB aJIKMHOB OTpakaet o0uias ¢opmysia
CnH2n+2

CnH2n

+CnH2n-2

CnH2n-6

Ha3zoBure ankua CH3-C=C(CH3)3
3,3-1umMeTunoyTeH-2
4,4-muMeTUNOyTHH-2
3,3-IUMeTUn0yTUH-2

+3,3,3- TPUMETHUJITIPONTUH-2

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

Ykaxure popmy.ini uzomepos st 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/IbHbIN YI/IEBOJ0OPO/ MOXXHO MOJIyYUTh U3 1,2-An0pomOyTana
CHBr-CHBr-CH>-CH3 B peakuiiy €O ClIMPTOBBIM PaCTBOPOM I'H/IPOKCHAA Ka/Iua?
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+CH,=CH-CH,—CHz3;
CH =C—-CHzg;

CH;= CH-CH=CHpzy;
CH=C—-CH»—CHz3;

Ko0/IM4ecTBO CTPYKTYPHBIX H30MEpPOB C TPOWHOM XMMHYECKOH CBA3BIO /IS BelecTBa
CsHs

+4

3

2

1

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

OyTuH-2

OyteH-1

OyTeH-2

ITpu B3aumo/eiictBuu 0yTHHA-1 ¢ Bo/j0M 00pa3yercs
Oyranosi-1

OyTaHOJIBI

+0yTaHOH-2

OyTaHos1-2

AneTu/ieH B3aUMO/IeliCTBYeT C Nepevyrc/JIeHHbIMH BelleCTBaMHu
aMMHauHbIN pacTBOP OKCH/ja cepebpa

pacTBOp NepMaHraHaTa Kaausi

OpoMHasi BoJja

+TUAPOKCUL HaTpUs

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

11

+12

13

Hanummre ypaBHeHUs peakLUi 1o cxeme
C3H6 - C3H6CI2 - x - C3H60 - C3H80
BeiecTBO X Ha3bIBAeTCS

TIporiaH
TIPOITIeH
npornanzauon 1, 2
+TIPOIVH

Ta6mna 12

MetouKa nNpoBe/ieHHs KOHTPOJIA

[TapameTpsbl METOAUKHU 3HaueHue fapameTpa
[Ipesen AUTEIBHOCTY BCEro0 KOHTPOJIS 15 MuHyT
[TocnenoBaTeIbHOCTb BEIOOpPA BOITPOCOB CnyuaiiHas
[TpesnaraeMoe KOJIM4eCTBO BOIIPOCOB 5

Kputepuu orieHKH:
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-5 0a/UTIOB BBICTAB/SETCS CTYZEHTY, KOTOPBIM TIPaBUBHO BBITIONHSIET 5 TECTOBBIX
3a/laHul;
- 4 6a/1a BBICTABJISIETCS CTY/IEHTY, €C/IM TTPABU/IBLHO PeIieHO0 4 TeCTOBbIX 3a/laHUS.
- 3 0as1a BBICTaB/ISIETCS CTY/IEHTY, eC/IU TPABUIbHO PellieH0 3 TeCTOBbIX 3aZlaHus
CamocrosaTebHas pabora
(JomariHee 3a/jaHKe)

§13, ynp.1-8
3ajgaHusa A CAMOKOHTPOJISA

1. PaccuuTaiite 00beM BO3/yXa, HeOOXOJUMBIH /17151 CKUraHus 6 J1 atjeTrneHa (06 bemMHast ot
Kucaopoga B Bo3ayxe 20%)
2. Ilpu 1o/THOM THUApPOU3e CMeCcH Kapou/ja KanbIus U KapOuia amfoMUHUS 00pa3yeTcsi CMech
ra30B C OTHOCUTE/IbHOM TVIOTHOCTRIO T10 BoziopoAy paBHO# 10. Onpeziesiite 00beMHbBIE 0TH
ra3oB B oOpa3yrometics cmecu (B %).
Tema 2.8. Apenbl
KonTpo/mpyemble KoMIOHeHThI: Y ; B2; B3, JIPo 4, JIPo 5, /IPo 7, /IPo 9, JIPo 12
KoHTposinpyemble 3HaHUA: orpefesieHUe, KaacCU(UKal[ioo, HOMEHKIaTypy, CBOMNCTBa,
CriocoObI TI0STyYeHUsI U IPUMeHeHHe apeHoB;
YMeHHUsI: -O0bsCHSATh: PEAKI[MOHHYI0 CIIOCOOHOCTb OpPraHUYeCKUX COeAUHEHWH B
3aBUCHUMOCTM OT CTPOEHUS]I MX MOJIeKY/; BBIMNOMHATb XWMHYECKUH SKCIIepUMEHT 10
pacro3HaBaHUIO BayKHEUILIMX OPraHUYeCcKrX BeIecTB.

Bonpocel g5 onpoca

1. Oaiite onipeneneHuie apeHoB. KakoBa ux o6mas ¢opmyra?

2. ITpuBeauTe rOMOJIOTUUECKUM Psif] Kiacca. Ha3oBUTe coeiiHEHUs 110 MeXAyHapOJHOM
HOMEHKJIaType.

3. PacckakuTe O pa3BUTUM TMpe/CTaB/leHUl O cTpoeHUM OeH30/a. CoBpeMeHHbIe
rpejicTaB/ieHnss 00 37eKTPOHHOM W TIPOCTPAaHCTBEHHOM CTpoeHWM OeH3oma. OO6pa3oBaHMe
apoMaTUueCcKOW T-CUCTeMbl

3. HomeHk/aTypa [ijisi AW3aMelleHHbIX TPOW3BOJHBIX OeH30/a: opmo-, Mema-, napd-
pacrono)KeHue 3aMmeCcTUTesNen.

5. TlepeunciviTe OCHOBHBIE CITOCOOBI TOMy4YeHHWs ankeHOB. HamuimmTe ypaBHeHHS
XMMHUYeCKUX peakuil. [IpupoiHble MCTOYHUKY apOMaTUUeCKUX yrieBoJ0pooB. ApoMaTU3aLus
aJIKAHOB M [JUK/I0A/IKAHOB. AJIKW/IMPOBaHue OeH30/1a

6. XyvMHueckue CBOMCTBA apeHOB. IIpvMepnl peaklyi 371eKTPO(MUIBHOIO 3aMeLleHUs:
rajioreHMpoBaHue, ankuivpoBaHue (kKatanusatopel  Ppupens—Kpadrca), HUTpoOBaHUe,
cy/ib(pupoBaHUe.

7. Peakuyy TUAPUPOBaHUS 1 TIPUCOEAMHEHUS XI0pa K OeH30Ty.

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

Ha TpYMepe roMoJIoroB apeHoB. OpueHTalUs B peaklUsX 3/1eKTPO(PUILHOTO 3aMellieHuUs.

OpuentanTsl [ u 11 poga.

9. PacckakuTe 0 MpYMEHEeHUU a/IKeHOB.

KpuTtepuu oneHKH 001ue /i/isl yCTHOTO OTBeTa

Onenka «5»:

* OTBeT MOJIHbIMA Y NPaBU/IbHBIN HA OCHOBAaHWHU M3YUYEHHBIX TeOPUH;

* MaTepuas U3/0)KeH B OTpe/ie/IeHHOM JIOTUUeCKOU 10C/Iej0BaTe/IbHOCTH, TUTepaTypPHbIM

SI3bIKOM;

* OTBET CAMOCTOSTE/IbHbIMN.

Onenka «4»:
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* OTBEeT IOJIHbIN U NPaBU/IbHBIM HA OCHOBAaHWU M3YUYeHHBIX TeOpUl;

* Marepuas H3J/I0OKEH B OIpeZie/leHHOM JIOTMYeCKOM I0C/IeloBaTe/IbHOCTH, IPU 3TOM
JOTYIIeHbl [IBe-TPU HeCyIleCTBeHHbIe OIIMOKM, WCIpaB/ieHHble TI0 TpeOOBaHHIO
yuuTes.

OueHka «3»:

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

HEeCBSI3HBIN.
Onenka «2»:

* TIpy OTBeTe OOHAPY)KeHO HelOHWMaHWe Y4YallliMCs OCHOBHOTO CO/lep)KaHUsl yueOHOro
Marepvasa WM [OIyIleHbl CyIleCTBEeHHble OLIMOKM, KOTOpble yyallluiics He MOJKeT
WCIIPaBUTh [IPU HABOJAIIMX BOMNPOCAX yUUTEJIS.

Onenka «1»:
* OTCYTCTBUE OTBeTa.

IlpakTHueckasi padora.
CaoiicTBa 6eH30s1a (MHCTPYKIMS T10 BBITIOJTHEHUIO Ha CTp 286).

Llesb: ucceoBaTh Ha MPaKTHKe CBOMCTBA OeH30/a.
Kpurtepuu onjeHka o01ue /15 BbITIO/THEHUS MPAKTHYECKOH PadoThI

5 6a/ioB:

paboTa BBINO/THEHA MTOJTHOCTHIO U IMPABU/IBHO, C/le/IaHbl PABU/IbHBIE HAOIIOAEHUS U BBIBO/IBI;
9KCTIepUMEHT OCYIECTBJIEH I0 TJIaHy C YU4eTOM TeXHHKH 0e30TmacHOCTH W IMpaBWJ paboThl C
BeIlleCTBaMH U 000pyI0BaHHEM;

TIPOSIB/IEHBI OPTaHU3al[MOHHO-TPY/IOBbIe YMeHHUsI (TIO/Iep>KUBAOTCS YUCTOTa pabouero mMecrta u
TIOPSIZIOK Ha CTOJIe, 5KOHOMHO MCIOb3YIOTCSI PeaKTHBHI).

4 6anna:

paboTa BbINOJTHEHA TPaBU/IbHO, CZie/laHbl TPABUIbHBIE HAO/IIOEHHUST U BBIBO/bI, HO TPH 3TOM
9KCTIepUMEHT TIPOBeZIeH He TIOJTHOCThIO MWW AOMYIeHbl HeCyll[eCTBeHHbIe OIMOKU B paboTte C
BelllecTBaMU U 000py/i0BaHHEM

3 bana:

paboTa BBITIONIHEHA TMPAaBUIbHO He MeHee YeM HAarloJIOBUHY WM [IOTYyIIeHa CyIleCcTBeHHast
omrbKa B X0/ie SKCIIeEPUMEHTa, B 00bsCHEHHH, B 0(hOpMJIEHHH pabOThI, B COOJIIO/IEHUN TPaBU/
TeXHUKHM Oe30racHOCTH TIpu paboTe C BellleCTBaMU M 000pYyZIOBaHKEM, KOTOpasi UCTIPaB/ISIeTCs
10 TpeOOBAHUIO YUUTEJIsI.

2 banna:

JonyieHbl fBe (1 0Oosiee) cyiecTBeHHble OMIMOKKA B XO/le JKCIIepUMEHTa, B OOBSCHEHWH, B
oopmsieHnu paboTel, B COOMIOEHUM TIpaBWJ TEeXHUKU 0Oe30macHOCTH mpu  pabore C
BelllecTBaMH U 000py/10BaHKEM, KOTOPbIE YUAII[UICS He MOXKET UCITPABUTD Jla’ke 10 TpeOOBaHUIO
YUUTEJIS.

1 6amn:

paboTa He BBIMOJIHEHA, Y YUaIl[er0oCsl OTCYTCTBYIOT KCIIEPUMEHTa/IbHbIE YMEHHUS.

@OoH/ TECTOBBIX 3a/[aHUI I/IfA TEKYIIero KOHTPO,/Isi 3HAaHHUH 10 TeMe:
Bbibepume 00uH NpasuwibHbIX 8APUAHM:

IlpeacTaBuTE/IEM FOMOJIOTHUECKOT0 pPsAjia 0eH30/1a SIB/ISIeTCS:
+TOMyos

dheHon

CTHPOJT
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METaHOJI

ToJiyo/1 AB/IAETCA NPeCTABUTE/IEM FOMO/IOTHYECKOT0 Psja:
(dheHona

MeTaHo/Ia

+0eH30/1a

CTUpOJIa

Kakoe 13 BellleCcTB He BCTYIMAaeT B PeakijMio C PaCTBOPOM IepMaHraHaTa Kaaus?
TOJTYOJT

+0eH30/1

0 - KCUJION

IT - KCHJIOJI

TI'omos10ramu ABIAIOTCA:
9TaH U 3TUIOEH30/1
L[UK/I00€H30/T ¥ TOTYO
+0€eH30/1 ¥ TOTyO
MeTU/10eH30/1 U MeTaHOJI

BemjectBo, ¢popmyna Koroporo CeHs - CH = CH>
+BUHUIOEH30/T

CTHPOJT

OeH3UIITU

(beHWTITHUNIEH

B Kakoii U3 nepeuync/IeHHbIX peakuii o0pa3yercsi 6pomoeH301?
CeHe + Bro —

CeHip + Bro —*

+C6H6 + Brz —KaTa/ji3aTop

C7Hg + Bro —

Kakoe Bell[eCTBO SIB/ISIeTCA KOHEUHBIM MPOYKTOM LIEMOYKH MpeBpaleHui
1,6 — guxyoprekcay —Na -, A —PL300C _, B B2 _, (7

+O6pombeH301

O6pomTosTyos

2,4,6 — TpubpoMbeH30

2,4,6 — TpUOPOMTO/TYOJT

J/eKTpoHHBIe 00/1aKa B 0eH30/IbHOM KOJIbLe
SP - rubpur30BaHbI

SP3 - rubpuIM30BaHbI

+SP; - rubpUAN30BaHbI

He TMOpPU/IM30BaHBI

CKOJ/IBKO CyIL|eCTBYeT H30MepPHBIX TPUMeTH/10eH30/10B?
4

3

+2

1
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Taoma 13
MeToHKa NpPoBeieHHsI KOHTPOJIA

[TapameTpbl MeTOAUKHU 3HaueHue rapameTpa
[Ipefen nUTeILHOCTH BCErO KOHTPOJIS 15 MuHyT
[TocnenoBaTelbHOCTb BbIOOpa BOIIPOCOB CrnyuaitHas
[IpeparaeMoe K0JMueCTBO BOIIPOCOB 5

Kpurepuu onjeHKu:

-5 0a/noB BBLICTAB/SETCS CTY[EHTY, KOTOPbIM TPaBW/IbHO BBLIMNOJIHSIET 5 TECTOBBIX
3a/laHul;

- 4 6as1/1a BBICTAB/ISIETCS CTY/IEHTY, eC/IU NIPaBU/IbHO pellieHo 4 TeCTOBBIX 3a/jaHusl.

- 3 0as1/1a BBICTAB/ISIETCS CTY/IEHTY, eC/IU TIPaBU/IbHO PelleHo 3 TeCTOBBIX 3ajaHus

CamocrosTeibHass pabora
(JomaiHee 3a/jaHue)

§16, ynp.1-9
3ajgaHus A CAMOKOHTPOJISA

1. YeMy paBHO uMC/I0 HETUOPUHBIX P — 3JIEKTPOHOB, 00pa3yIOIUX eANHYO Tt — 3/IEKTPOHHYIO
CHCTeMY apOMaTH4ecKoro sifipa B 6eH3071e?

2. UeMy paBHO YKCJ/IO O — CBsI3e# B MoJieKysie OeH30s1a?

3. YKaXXuTe YKC/I0 37IeKTPOHHBIX MMap, 00pa3yIolyx erHOoe T — 37IeKTPOHHOe 00J1aKo B
MoJIeKyJie apOMaTHUyeCcKoro yriaeBoopoza HadTajauHa.

4. CKOJIBKO BCEro Tt — CBsA3eil B MoJieKy/ie OeH30/1a?

5. Pe3ynbTaT B3aMOZEMCTBUS JIeTKOKUIISIIIel, HepaCTBOPMMOM B BO/le OPraHUUeCKOM >KUJKOCTU
C HEeKOTOPBbIM MPOCTHIM BelL[eCTBOM 3aBUCHUT OT yCJIOBUM MpOBeJeHus: 1) ecid MCHO/Ib30BaTh
KaTajm3aTop, TO OJHUM U3 TIPOAYKTOB PeaKl[UH SIBJISIeTCs Ta3, 00pa3yroiuii Oesblii 0Ca/ioK TpU
TIPOITYCKaHWUM Yepe3 pPacTBOpP HUTpata cepeOpa; 2) Ecim B3aumogelicTBre WAET Ha CBETY, TO
MPOUCXOJUT peakus npucoesrHeHrs. Kakas 3TO )XKUIKOCTb U KaKOe MPOCTOe BelleCTBO C Heu
pearvpoBaso?

6. Kapbug kanbiyst 00pabaThiBatOT BOZOM, BBIIE/SFOIIUICS Ta3 MPOIYCKAOT HaJl pacKaieHHbIM
AKTMBUPOBAHHBLIM yr/1éM. [To/yueHHY0 XKUAKOCTh HarpeBatoT A0 60°C B MPUCYTCTBUU CMeCH
KOHLIEHTPUPOBAHHOM CEePHOM 1 a30THOM KUCJ/IOT 0 0Opa30BaHUSA BeIeCTBa C 3allaXOM I'OPbKOT0
MUHZA/MSA. YKaKATe YMCJI0 aTOMOB B (DOPMY/IbHOM e[UHMLIE KOHEYHOIO OpraHu4ecKoro
MPOAYKTA.

7. MaccoBasg pmosiss yriepoja B yrieBogopoze paBHa 92%. OTHOCUTe/bHAs TIJIOTHOCTh TapoB
3TOrO BellecTBa 10 BoJ0opoAy paBHa 39. Onpefjennte MoJieKy/sipHyt0 (OpMyJly 3TOTO BellleCTBa.
B oTBeTe 3anuiuvTe Ha3BaHUe BeIlleCTBa.

8. Apomarnueckuy yrneBogopos cocraBa CgHio npu okucnennn KMnOs He Bblfesnser
YI7eKUCIoT0 Ta3a, a Mpu OpOMUpDOBaHMM B TIPDUCYTCTBUM Kejie3a [1aéT eJUHCTBEHHOe
MoHOOpoMIipon3BoiHOe. Ha3oBUTe yI/IeBO/OPO/, M TPUBEAUTE YPABHEHUS TPOUCXOASIIIX
peaxiuii.

9. 13 sTrnbeH30/1a CMHTE3UPYHTE BCe XI0POEeH30iHbIe KUC/IOTHI.

10. HWcronb3ysi TIpaBWIO  OpHEHTAL[MH, To/iyuuTe W3 0OeH30/a Bce  M30MepHBIe
HUTPOOPOMOEH30JIBI.
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Tema 2.9. IlpupojHbie HCTOYHUKH YIJ/IEBOJOPO/I0B
KonTpommpyemblie KoMnoHeHTbI: Y ; Bz; B3, JIPo 4, JIPo 5, JIPo 7, JIPo 9, JIPo 12
KoHTposiMpyeMblie 3HaHUA: -TIPUPO/IHbIE UCTOYHHUKHU YTJIEBO/IOPO/IOB U CIIOCOOBI UX
riepepabOTKU;

- BellleCTBa U MaTepHdJ/ibl, IMMPOKO MCII0/Ib3yeMbIe B IIPAKTHKE: YI/IeBOAOPO/bI;

YMEHHUsA: -OCYIIeCTB/ISATh CaMOCTOSTe/bHbIA TMOUCK XWMWUeCKOW HWH(opMaluu C
WCI0/Ib30BaHUEM Pa3/IMUHbIX UCTOUHMKOB (CIPABOYHBIX, HAYYHBIX U HAYUHO-TIOMY/ISPHBIX
W3[jaHWM, KOMIIBIOTEepDHBIX 0a3 [aHHbIX, pecypcoB VIHTepHeTa); MCII0/Ib30BaTh
KOMITbIOTEPHBIE TEXHOJIOTHH i1 00pabOTKU U Tepejaud XUMHUUECKOW WH(OpMaIuu U ee
Tipe/ICTaB/IeHUsI B Pa3/IMUHBIX opMax;

-HCI0/Tb30BaTh NIPUOOpeTeHHbIE 3HAHUSI U YMEHHSI B MIPAKTHUECKOH [1eITe/TbHOCTH U
TIOBCEIHEBHOM JKU3HU:

/I TIOHUMaHWs T700anbHBIX TPO0JieM, CTOSIIMX Tiepe/l 4el0OBeYeCTBOM:
9KOJIOTUYECKUX, SHEPTeTHUECKUX U ChIPHEBBIX.

Bonpocsl a1 onpoca

1. HaxoxgeHue B TIpUpOJle, COCTaB W (¢u3MUeckue cBoicTBa HedTU. TOMIMBHO-
SHepreTUUecKoe 3HaueHue HeTH.

2. [TpombIiinieHHast repepabotka HedTH. PekTudukaris HeTH, OCHOBHbBIE (paKIUH ee
paszienieHusi, UX UCI0J/Ib30BaHMUe.

3. Bropuunasi mnepepaboTka HedTernpoaykToB. Pektudukanusi wmasyra Mpu
YMeHbILIEHHOM JIaB/IeHUH.

4. KpekuHr HedrenpoaykToB. Pa3miuHble BUbI KpeKuHTa, paboTsl B.I'. IllyxoBa.

5. W3omepu3anusi ankaHOB. AJKW/IMpOBaHWe HerpefenbHbIX  YIJ/IeBOJOPO/OB.
PudopmuHr HepTenpoaAyKTOB.

6. KauecTBO aBTOMOOM/ILHOTO TOTUIMBA. OKTaHOBOE UUCIIO.

7. Tlpupopnbiii u monyTHbIM HedTsHOM ra3. CpaBHeHMe cCOCTaBa IIPUPOJHOTO U
MOMYTHOI'O ra30B, UX MPAKTUYeCKOe UCI0J/Ib30BaHue

8. KamenHbi1 yrosb. OCHOBHbIE HarpaB/ieHHsI WCIO/Ab30BaHUSI KaMEeHHOrO YIJIA.

KokcoBanve KkamMeHHOro yrjsi, BaKHeWllMe TPOAYKTbI 3TOr0 Mporecca: KOKC,

KaMeHHOYT0JIbHasi CMOJ1a, HaJICMOJIbHAas BOJja.

9. CoeauHeHusl, Bbifie/isieMble U3 KAMEHHOYTO/IbHOM CMOJIbL. [Ipo/iyKThI, MoyyaeMble U3
Ha/JICMOJIbHOU BOJIbI.

KpuTepuu oLieHKH 0011e /iJisl YCTHOTO OTBeTa
OneHka «5»:

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

* MaTepuasl U3/I0KeH B OTpe/ie/IeHHOM JIOTHYeCKOM 10c/ieloBaTe/IbHOCTH, TUTepaTypHbIM
SI3BIKOM;

* OTBET CAMOCTOSTE/IbHBIN.

OneHka «4»:

* OTBeT IMOJIHbIMA Y NPaBU/IbHBIN HA OCHOBAaHWU M3YUYEHHBIX TeOPUH;

* Marepuas W3/0XKEH B OIpe/ie/IeHHOW JIOTMYeCKOM I10C/e[j0BaTe/IbHOCTH, TIPU 3TOM
JIOTyIIleHbl /[Be-TPU HeCyI|eCTBEeHHbIe OIIMOKW, WCIIpaBieHHble TI0 TpeOOBaHUIO
yUuuTesns.

Onenka «3»:

* OTBeT TIOJIHbIM, HO TIPK 3TOM JIOMYyIlleHa CYL[eCTBeHHasi OlIMOKa WM OTBET HerlOJHBbIM,

HEeCBSI3HbIN.
OneHka «2»:
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* Ipu OTBeTe OOGHAPY)KeHO HEeMOHMMAHHe YYalMCS OCHOBHOTO COZlep)KaHus y4eGHOro
MaTepHala WIKW AONylieHbl CyIieCTBEHHEbIE OH.H/I6KI/I, KOTOpPbIE yLIaU.H/II‘/JICﬂ He MOoXeT
HCIIPABUTH IIPHU HABOJAIIMX BOITPOCAX YUHTeEJIA.

Onenka «1»:
¢ OTCYTCTBHE OTBEeTa.

KoHTpo/ibHasi padoTa 1o TeMe «YT1eBO/JOPOABI».
Bapmuanr 1

1 3agaHue. Y CTaHOBUTE COOTBETCTBHE MEXAY (POpMY/0ll Beujecmed 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) 3TeH

5) miporieH

2 3aganue: CoOOTHeCUTe

Tonamus: A. moHomep b) crenens nonumeprsauyy B) cTpyKTypHOe 3BeHO

OnpedeneHusi 1) BBICOKOMOJIEKY/ISIPHOE COe/IMHeHMe, TI0y4eHHOe B peakLMy MoMMepr3aLiu 2)
MOBTOPSIIOLIASICST  Tpylra aToOMOB B MakpoMoJsieKyje — TojvMMepa 3)  MCXOAHOe
HM3KOMOJIEeKY/ISIDHOe COe/IMHeHre, cojieprkalliee KpaTHble CBSI3U 4) UMC/IO CTPYKTYPHBIX 3BEHbEB
B MOJIEKYJle ToMMepa

3 3aganue: BoibepuTe MPaBU/IbLHBINA OTBET

1. Bemectea CH3-CH=CH2 u CH2=CH-CH2-CH3 sBisitoTCs: a) u30MepamMH; 0) TOMOJIOTaMu;
B) n306apam#; r') U30TOTNIAMH

2. OrtaH, B OT/IMYMe OT aljeTuseHa: a) obecuBeurBaeT OpoMHYIO BoAy; 0) He oOecliBeuuBaeT
OpOMHYI0 BO/Y; B) TIOJTAMEPU3YETCS., T') TOPUT

3. XapakTepHble [jis aJKEHOB Deakl[MM - 3TO PeaklWy a) 3amelleHus;; 0) pa3/ioKeHUs; B)
npucoeIuHeHus ; r) oOMeHa

4. Kakoii ob11jeit popmyse coorBeTcTByeT neHTHUH-1: a) CnH2n 6) CnH2n-6 B) CnH2n+2

r) CnH2n-2

5. MoHOMepOM [ij1s1 TIOJTyUeHuUs TIoJIMaTHIeHa siBysieTcst a) CH2=CH2 6) CH3-CH3

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

6. [IBe TI-CBSI3W COZIEP>KUTCSI B MOJIEKYJIe a) 3TeHa 0) OyTeHa B) 3THHA T')TOJM3THIEHA .

7. OCHOBHBIM MCTOUHMKOM MeTaHa sIB/IIeTCs a) HeTh 0) MPUPO/HBIN ra3 B) yrojib T') CUHTE3-
ras

8. I'mapaTauus - 3TO a) MpUcoeAVHEHNe BOAbI 0) MpUCOeArHEHWe BO/IOPO/A B) TIPUCOeJUHEHHE
TU/IpaToB T') OTL{eTIeHHe BO/Ibl

9. MecsaTblii peACTaBUTe/Ib Psifia aIKaHOB Ha3bIBAaeTCs: a) OKTaH; 0) HOHAH; B) ieKaH; T') rerTaH
4 3apanme. Hanuiuure CTPYKTYpHYHO (Gopmyny 2,5-auMmetrwirekceHa-3. CocraBbTe (DOPMYJIbI
OJIHOTO TOMOJIOTa ¥ OZJHOT'O M30Mepa 3TOr0 Bell|eCTBa U Ha30BUTE UX.

5 3aganue. Hanuivre ypaBHeHUs peakLiii

a) XJIOpUPOBaHMS 3TeHa 0) ropeHus MPOMWHA B) TUAPUPOBaHUs OyTagueHa-1,3

Bapuant 2
1 3apganune: CooTHOCHUTE
HazeaHue peaxkyuu: A) rugparauus b) rugpupoanue B) gervapararus
') ropexue
CywHocmb npoyecca: 1) mprcoeiHeHre MOJIEKYJT Ta/loreHa.
2) mpucoefUHEHHEe MOJIeKY/l BOJOpoZa 3) MpUCOeJWHEHWe MOJeKya BoAbl 4) OTLerneHue
MOJIEKY/l BOZIOpPOZiA 5) OTLIerieHue MOJIeKyal BOZbl 6) B3auMOJeNCTBUE C KUCIOPOJOM 7)
obpa3oBaHue M0JIMMepPOB
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2 3apanue. Halijute ypaBHeHUs1, KOTOpble OTpaXkaroT Ipouecc A) ropenus b) nmommmepusanuu
B) kpekuHra

1) C8H18 - C4H10 + C4H8 2) nC2H4 - (-CH2-CH2-)n

3) CH4 + 202 - C02 +2H20 4) C8HI8 - 8C + 9H2

3 3ajjaHme: BeIOepUTe MPABU/IBHBINA OTBET

1. Kak oT/iMuuTh aijeTu/ieH OT MeTaHa

a) 1o criocobHOCTH 0beciBeurBaTh OPOMHYIO Bozly 0) ropeTh GecliBeTHBIM TJIaMeHeM

B) 00pa30BbIBaTh B3PLIBOOMACHBIE CMECH C BO3/[yXOM T') pa3/iaraThbCsl IPU HarpeBaHUu

2. B oT/Mume OT asiKaHOB /i1 a/IKEHOB HanOosiee XapakTepHbI peakLuu

a) oTIIeryieHus: 0) MpUCOeAMHEHUS B) 3aMeIIeHHs T') TOPeHUSs

3. O6rias hopmysia aTKUHOB

a) CnH2n+2 6) CmH2n B) CnmH2n-2 1) CnH2m-6

4. CaMbll pacripOCTPaHEHHBIN B IPUPO/E YIIeBOAOPO,

a) byran  0) Ma3yT B) MeTaH T) alleTUJIeH

5. C KakuM Bell[eCTBOM He OyzieT B3aMO/IeMCTBOBATh XJIOPOBO/JOPO/,

a) c iporieHoM  0) C MeTaHOM  B) C alLleTUIEHOM r) c OyragrieHoM

6. OTaH oOpa3yeTcsi U3 ITeHa B peakl[iu

a) u3oMepu3aluy 0) moIMMepr3alid  B) TUAPUPOBAHUSA T) AeTrHAPHPOBAHUS.

7. LlMK/I0TIpOIiaH U MpOTIeH- 3TO: a) paJiuKaibl; 0) U30Mephl; B); TOMOJIOTH T) a//IOTPOITHBIE
BU/JJOU3MEHEHUSI.

8. K npeie/TbHBIM yT/1€BOIOPO/IaM OTHOCUTCS a) OeH30/1 0) 3TW/IeH B) 3TaH T) alleTU/IeH

9. [IBe [BOIHBIE CBSI3U COZEPKATCs B MOJIeKy/ie a) Kayuyka 0) OyTagueHa B) [UK/IONpOTIaHa
r) alleTuieHa

4 3apanue. Hammimte gopmysny: 3-MeTunmneHTHH-1. Hanuimmre ¢GopMysibl JByX rOMOJIOTOB U
ogHoro r3omepa. Hasosure ux.

5 3aganue. Hanuivre ypaBHeHUsi peakldii: a) ropeHUs mporiaHa 0) rupupoBaHuUsi 3THUHA B)
XJIOPMPOBaHUs TporeHa-1.

KpuTepuu onieHKH 061iye /15l MMCbMEHHOM KOHTPO,/IbHOM paboThI
OneHka «5»:
*OTBET IIO/IHBIN U HpaBI/IJIbelf/I, BO3MO’XHd HeCyIL[eCTBEeHHAsA OU_H/I6Ka.
Onenka «4»:
*OTBET HeIOJ/IHBIN WU AOITYILIEHO He 60Hee ABYX HeCylleCTBEHHbIX OU_H/I6OK.
Onenka «3»:
°pa6OTa BBITIO/THEHA HE MEHee UeM HAIlOJIOBUHY, AOITyljeHa OJHd CyllieCTBEHHAas omubKa u
IPY 3TOM [IBe-TPHU HECYIIeCTBeHHEIE,
OneHka «2»:
'pa6OTa BBITIO/THEHA MEHbIIIE YE€M HAIIOJIOBUHY W/IKM COAEP>XUT HECKOJIBKO CYIIeCTBEHHBIX
[0)i117(70) &
Onenka «1»:
°pa6OTa He BBITTIO/IHEHA.

CamocrosTennbHas pabora
(JomamHee 3a/jaHMe)

§10, ynp.1-11
TBoOpuUecKue 3a/laHuUs Ha ZIOM TI0 BBIOOPY 00yUarOIUXCst

1. Ha ocHOBe JIOTIOJTHUTENBHBIX UCTOUHUKOB MH(MOPMALUH, TTOITOTOBbTE COODIeHre Ha
TeMy:
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«JHepreTuyeckre pecypcbl P@. DKOI0rnuecKuii acrekT UX UCIOIb30BaHUS»

2.«/cnonb30BaTh HeTb B KauecTBe TOIIMBA — 3TO BCe PaBHO, UTO TOMUTh Iedb
accurHatusimu!» 1. 1. MeH/eeesB.

[aiiTe pasBepHYTBIM, [JOKa3aTeJbHbIM C TOYKM 3peHHs XWMHUMU OTBeT Ha BOIIPOC:
«CripaBeyIMBO /I YTBeP)KJeHUe BeJIMKOI0 yUeHOro?»

3. IloAaroToBbTe 3/1€KTPOHHBIE TIPe3eHTaLU K 000011jatoIeMy YPOKYy Ha TeMbI:
«HedTb: criocobbI ee mepepaboOTKH»

«HedTenpogyKThl ¥ UX UCTIOb30BAHKE»

«KameHHbI yTroJib - CbIpbe  XUMHUYEeCKOU MPOMBIILIEHHOCTH»

«[TpypoHbIY ¥ TTONYTHBIN HeTAHOM ra3bl — MPUPO/IHbIE UCTOUHUKHU Y

Bonpoce! g5 onpoca

1. Maiite onpenenenue criuptoB. KakoBa ux ob1ast popmysia?

2. CtpoeHve u Knaccuukaiusi cnuptoB. Kiaccudukainusi CHOUpPTOB 10 TUITY
YIJIeBOZAOPOAHOIO pajyKaia, YAC/ITY TUAPOKCHAIBHBIX TPYIIT U TUITY aTOMa yrJjiepoza, CBA3aHHOIO
C TUJPOKCUTLHOW TPYMION.

3. DNIeKTPOHHOEe U TIPOCTPaHCTBEHHOE CTPOeHUe TMPOKCHUIbHOW TPYIIIIHI.

4. BnusHWe CTpOeHUs] CIUPTOB Ha MX (U3KWYecKue CBOMCTBA. MeXMomeKy/sipHas
BOZIOpPO/HAas CBS3b.

5. Tomosorvueckuii psii TpefielbHbIX OJHOATOMHBIX CIUPTOB. M3omepusi u
HOMEHKJIaTypa aJKaHOoJIOB, UX 001jast opmyria.

6. XuMHUecKWe CBOMCTBA a/lKaHOJOB. PeakIMOHHas CIIOCOOHOCTb TIpe/ie/TbHBIX
OIHOATOMHBIX  CnUpPTOB. (CpaBHeHHWEe KHCIOTHO-OCHOBHBIX CBOWCTB OpraHHYecKUX U
HeopraHUuecKux coeJvHeHul, cogepkamyx OH-rpymmy: KUC/I0T, OCHOBaHUM, aM(OTepHBIX
coeIMHeHW (BO/Ibl, CITUPTOB).

7. Peakuuy, moATBep)KJarollde KUCJIOTHble CBOMCTBA CIUPTOB. Peakiuu 3amereHust
TUIPOKCUJIbHOM TPYMIIbIL.

8. MexxmornekynsipHasi ieTH/[paTalisi CIIMPTOB, yCJI0BUs 00pa30BaHus MPOCTHIX 3(DHPOB.

9. Cno>xkHblie 3(pUpbl HEOPraHUUECKUX M OPraHUueCKUX KUC/IOT, peakluu 3TepudrKaLuu.
Oxuc/ieHre U OKUC/IUTeTbHOE JIerupUpoBaHye CIIMPTOB.

10. Criocobbl Tio/iyueHusi CriipToB. ['MpO/M3 rajioreHaaKaHoB. ['Waparaijusi alKeHOB,
yCJIOBUS ee MpoBe/ieHnst. BoccTaHOBIeHre KapOOHUTBHBIX COeIMHEHHM.

11. OTpenbHble NpejCTaBUTEIN alKaHOI0B. MeTaHoJI, ero MpoMBILLIJIEHHOe TTo/TyYeHue U
rpuMeHeHWe B TIPDOMBILIJIEHHOCTH. buosornueckoe pelictBue MeTaHosa. Crenuduueckue
CIOCOOBI MOJTyYeHUs] ITUI0BOTO criipTa. ®U3M0IorHuecKoe JeiCTBIe ITaHoIIa.

12. MHoroaromHsble crvpThel. V30Meprss ¥ HOMeEHK/IaTypa MpeJCTaBUTe/led ABYyX- U
TPeXaTOMHBIX CIUPTOB. OCOOEHHOCTU XUMHUUYECKHUX CBOMCTB MHOTOATOMHBIX CITUPTOB, MX
KauecTBeHHOe oOHapyxeHue. OT/eNbHbIE TIPeACTaBUTE/N: STHU/IEHT/IMKOJIb, TTIULIEPUH, CITOCOOBI
WX TIO/TyYeHUs], TPaKTUUeCKoe TIpUMeHeHue.

13. ®eHON. DNEKTPOHHOE U MPOCTPAHCTBEHHOe CTpoeHue (eHosa. B3aumHoe BiusiHUE
apoMaTH4eCcKOro Ko/blia U TUIPOKCU/IbHOM TPYIIIIBI.

14. Xumuueckue CBOHCTBa (eHosa KakK (YHKLUS €ero XHWMHUeCKOro CTPOEeHMS.
bpomupoBanue QeHona (kKauecTBeHHasi peakLusi), HWTpPOBaHHe (MMKPUHOBas KUCJIOTa, ee
cBoiicTBa U rpuMeHenre). O6pa3oBaHHe OKPAIIeHHbIX KOMITIEKCOB ¢ HOHOM Fe3*,

15. [IpumeHenue ¢eHona. [TonyueHue geHona B MPOMBIILIEHHOCTH.

16. TTonyueHue 3TaHo/a OpPOKEHNEM TJIFOKO3bI M THpaTaLiiel STUeHa.
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Kpurepuu onieHKH 001jie /1/Is1 yCTHOIO OTBeTa
OueHka «5»:

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

* MaTepuas U3/I0KeH B OIpe/ie/IeHHOW JIOTUUeCKOM M0C/ej0BaTe/IbHOCTH, IMTepaTypPHbIM
SI3BIKOM;

* OTBET CAMOCTOSATE/IbHBIN.

Onenka «4»:

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

* MaTepuas W3/0KEH B Olpe/e/leHHOW JIOTMYeCKOW I10C/e[j0BaTe/IbHOCTH, TIPU 3TOM
JOTyIIeHbl IBe-TPHU HECYI|eCTBeHHbIe OIIMOKH, UCIpaB/leHHbIe 10 TpebOBaHUIO
yUHTes.

OueHka «3»:

* OTBeT TIOJIHbIM, HO TIPK 3TOM JOMYyIlleHa Cyl[eCcTBeHHasi OlIMOKa WM OTBeT HerOJIHBIMH,

HEeCBSI3HBIN.
OrneHKa «2»:

* MIPpY OTBeTe OOHApY)KEHO HENOHWMaHWEe YYall[dMCSI OCHOBHOTO COZIEp)KaHUsl yuyeOHOro
MaTepHajia WIH JAOMNYIIeHbl CyIeCTBeHHble OIMOKH, KOTOpbIe YUalluics He MOXKeT
WCIPaBUTh MPU HAaBOJSIIMX BOMPOCAX YUUTEJIsL.

OneHka «1»:
* OTCYTCTBHME OTBeTa.

IlpakTHueckasi padoTa
CrnypThl (MHCTPYKLIMSA 110 BBITTOJIHEHHUIO Ha CTp 286).
Lenb: uccnenoBaTh Ha MPakTUKe CBOMCTBA CITUPTOB.

KpuTtepuu onjeHKa 001iue A/isi BBINO/JTHEeHUsI MPAKTHYECKOH padoThI
5 6a/ioB:
paboTa BBINOJ/THEHA MTOJTHOCTHIO U MPABU/IBHO, C/le/IaHbl PABU/IbHBIE HAO/IIOZEHUS U BBIBO/IBI;
9KCTIePUMEHT OCYIECTBJIEH I10 TJIaHy C YY4eTOM TeXHHKH 0e30macHOCTH W TpaBWJ paboThI C
BeIL[eCTBaMH U 000pyJ0BaHUEM;
TIPOSIB/IEHbI OPraHU3aLIMOHHO-TPYAOBbIe yMeHUs (IO Iep>KUBAIOTCSl UMCTOTa pabouero mecra u
TIOPSIIOK Ha CTOJIe, 5KOHOMHO HCIIOJIb3YIOTCSI PEAKTHBEI).
4 6anna:
paboTa BBITIOJIHEHA TMPABU/IbHO, CJe/IaHbl TIPaBUIbHbIE HAOMIOJeHNs] U BBIBOJBI, HO TPU 3TOM
9KCTIepUMEHT TIPOBeZIeH He TIOJTHOCTHIO WM ZOTYIeHbl HeCylleCTBeHHbIe OMMOKU B pabore ¢
BelllecTBaMU U 000py/i0BaHHEM
3 basna:
paboTa BBITIOJIHEHA TMPAaBUIBHO He MeHee YeM HarloJIOBUHY WM [IOTYIeHa CyIleCTBeHHast
omrbKa B X0/le 3KCIIeEPUMEHTA, B 00bsCHEHUU, B OOPMIEHUH PabOThI, B COOTFO/IEHUH TIPABUJT
TeXHUKHM 0e30MacHOCTH TIpu paboTe C BellleCTBaMU M 000pYy/j0BaHUEM, KOTOpasi UCIIPABJISIETCSI
110 TpeOOBAHUIO YUHTEJIsI.
2 6anna:
JonyieHbl e (u Oosiee) CyiecTBeHHble OMIMOKKA B XO/le JKCIIEpUMEHTa, B OOBSCHEHWU, B
opopmnenun paboTel, B COOMIOEHUM TIpaBWI TeXHUKH Oe3omacHOCTH Tipu  paboTe
BelllecTBaMH U 000py/J0BaHKEM, KOTOPbIE YUAII[UICS He MOXKET MCIIPABUTD AaKe 10 TPeOOBaHHIO
YUUTETS.
1 6amwn:
paboTa He BBIMOJIHEHA, Y YUaIL[eroCsl OTCYTCTBYIOT KCIIEPUMEHTa/IbHbIE YMEHHUS.
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@®oH/ TeCTOBbIX 3a/laHUH /I TeKYIl[ero KOHTPOJIsl 3HAaHUH 10 TeMe:
Bblbepume 00uH NpasuwibHbIX 8ApUAHM.:

He MoXeT SIB/IATLCA JBYXaTOMHBIM CIIMPTOM BelecTBO ¢ (hopMyJI0ii:
C2H407
+C3HsO
C3Hs0O
C4HgO2

UK /10 BTOPUYHBIX CTUPTOB, uMeromux ¢opmyay CsHi20, paBHo:
+IBYM

TpéM

4eTbIpéM

MATU

CnupTt He 00pa3yercs NpHu B3aUMO/[€HCTBHH C BOAHBIM PACTBOPOM ILIE/I0UH C/IEYIOLIEro
COe/JUHEHUS:

1,2 — mubpombyTaH;

+2,2 — tubpoM0OyTaH;

1,3 — rubpombyraH;

1,4 — nubpombyTaH.

Kiacc yriieBojopo/ioB, /11000# npeACcTaBUTeIb KOTOPOr0 NMPU B3aMMO/IeHCTBUH C BOJOM
npeBpaniaeTcsi B CIUPT:

aJTKaHBbI;

+a/IKeHblI;

AJTKUHBI,

a/IKa/IueHbI.

BelecTBo, ycToHUMBOE P 00BIYHBIX YCIOBHAX:
3TEHOT;

MEeTaH/MOJ;

NponaHgnuos — 2,2

+0yTanguon — 2,3.

dopmysia coeJUHEHHs], B MOJIEKYJ/Ie KOTOPOro Y BCeX aTOMOB yryiepoja SP2- rubpuausanus
3/IeKTPOHHBIX 00/1aK0B:

CHsz - CH (OH) — CH3;

CH> (OH) — CH (OH) — CH2(OH) ;

CesH4 (OH) — CH20OH.

Y nepeurnc/ieHHBIX BellleCTB:

a) MeTaHoJI;

0) 2,2 — puMeTH/IIPONIAHO — 1;

B) (eHOT;

r) 2,4,6 — TpHHUTPO(eHO0/1 KUC/IOTHBIE CBOVICTBA YCU/IUBAKTCA B PAAY:
a,0,B,T;

+0,a,B,T;

6,a,r,B;

74



B,I,a,0.

3 nepeunc/iIeHHBIX COeJUHEHNH caMble CH/IbHbIe KMC/I0THbIe CBOMCTBA MPOSIBJISET:
+2 — xJyioprnipornaHosn — 1;

2 — bpommponaHon — 1;

3 — xjiopripornaHos — 1;

3 — 6bpomrmporiaHos — 1.

ITpu B3aumojeiictBuM ¢eHos1a ¢ OPOMHOM BOJOI:
BbIJIE/ISIETCS Ta3;

OpoMHas BoZia 06eCIiBeurBaeTCst

+BbINIaZlaeT 0Ca/l0K;

BHEIITHHE TIPU3HAKU OTCYTCTBYIOT.

IIpu B3auMO/ieliCTBUH 3TU/IEHIVIUKOJIS CO CBEXXe0CAKAEHHBIM rujpokcuaom meau(Il):
BBIZIeJISIeTCS ras;

0CaJIoK U3MEeHsIeT 1[BeT

+0cafoK pacTBoOpsieTcs;

BHeIIHYe MPU3HAKU OTCYTCTBYIOT.

OCHOBHBIM NPOAYKTOM BHYTPHMOJIEKY/ISIPHOM Jerujparanuu 2 — MeTUI0yTaHosa — 2
SIB/IAIETCA:

MeHTeH — 2;

2 — MeTU10yTeH — 1;

+2 — MeTUNOyTeH — 2;

3 — meTunOyTeH — 1.

Pe3opiuuH (1,3 — surupoKcrubeH30s1) BCTYIaeT B PeaKIUI0 CO BCEMH BeIl[eCTBAMU U3 TPYIIIIbI
Na, NaOH, NaCl;

Clz, Oz, Ca(OH)z;

Hz, HzSO4, NazC03;

+Brz, HNOs3, H>O.

Taoauna 14
MeTtoauka npoBeeHHsI KOHTPOJISA
[TapameTpbl MeTOUKH 3HayeHue rapameTpa
IIpenen nanTETLHOCTHA BCETO KOHTPOJIS 15 MuHyT
IToc/ieoBaTeIbHOCTL BEIOOPA BOMPOCOB CnyuaiiHas
[IpepsiaraeMoe KOJIMUeCTBO BOIIPOCOB 5

Kputepuu olieHKH:

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

- 4 6aJ1a BBICTABJISIETCS CTY/IEHTY, eC/IM TPABWIBHO PeIlieHo 4 TeCTOBbIX 3a/laHuSI.

- 3 6as1a BLICTaB/ISIETCS CTY/I@HTY, eC/IU MPaBUIBLHO PellieH0 3 TeCTOBbIX 3aZlaHusI

CamocrosTennbHas pabora
(JomamiHee 3a/jaHMe)

§18, ynp.1-5

3afaHus 1711 CAMOKOHTPOJIST
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1.¥Y kakoro aroma yriepofa B MosieKyJie (heHoma Oy/ieT 3aMelaTbCsl aTOM BOZ0PO/ia TPH
B3auUMO/IelCTBUU (heHOMa C (hopMabAeruoMm.

2. UeMy paBHO YKMC/I0 HETUOPUAHBIX P — 37IEKTPOHOB, 00pa3yIOIIUX eJUHYIO T — 37IEKTPOHHYIO
CUCTEeMy apoMaTUUecKoro sifipa B (peHosie?

3. UeMy paBHO UHMCJIO O — CBsI3eld B MOJIeKy/ie MeTUI0eH30/1a?

4. BemectBo, nmerolriee crpoenne: CeHz(OH)2-CH20H o6paboTany pacTBOpOM r'MJpOKCHA
HaTpust. UeMy paBHa OTHOCHTe/TbHAsE MOJIEKY/IIPHAsi Macca 00pa30BaBIIIeroCst OPraHUUeCKOro
BelljecTsa?

5. Pacniosioxvte nepeunciieHHbIe BelllecTBa B psifl 10 Mepe yCU/IeHUs] UX KUC/IOTHBIX CBOMCTB.
A) denomn;

b) 2,4,6 — TpunuTpodeHon;

B) sTaHos.

6. YcTaHOBHTE COOTBETCTBUE MeXXAY (DOpPMYJIOi BelllecTBa U ero Ha3BaHUEM:

1) CHs — CH (OH) — CH (CHs) — CH3 A) deron
2) CH2 (OH) — CH (OH) — CH2 — CH3 b) 6yranguon — 1,2

3) CHz — CséHs — CH3 B) 1,4 - numetunbeH3on
4) CeéHs — OH I') 3 — meTunbyTaHom — 2.

7. 3anuilnTe Ha3BaHUe BelllecTBa X B CXeMe TipeBpallieHui:

CoHy - +H20,KOH _, _ +C2H50H, H2S04 _ X

8. BribepuTe BellecTBa, C KOTOPHIMH MOXKET pearupoBaTh IJTUALEPYH:
A) x10poBOJI0pO/;

b) rugpokcup Kanus;

B) meTtannuueckuii HaTpuK;

I') xnop;

[1) a30THast KUCI0Ta;

E) sTanon.

9. Ipu CKUTraHKWK OpPraHUUecKoro BellecTBa Maccou 3,5 r obpa3oBasnock 4,81 r yriekucioro
rasza 4 3,94 r Bogpel. Onpegenvre (popMysy BelllecTBa, €C/Id OTHOCUTE/IbHAs TVIOTHOCTh ero
rapos 10 Bo34yXy paBHa 1,1. B oTBeTe 3anuivTe Ha3BaHUe BellleCTBa.

Bomnpocs! 15 onpoca

1. F'omMosioruueckue psifibl aabAeruj0B U KeToHOB. [ToHATHe 0 KapOOHU/IBHBIX COeIMHEHUSIX
2. DJIeKTPOHHOE CTpOoeHre KapOOHUIbHOMW TPYIIIIBL.
3. N30Mepuist 1 HOMeHK/IaTypa ajibJeru/ioB U KeTOHOB.
4. XuMHUuecKrde CBOWCTBA ab/IeTUOB U KETOHOB. PeaklMOHHasi CMIOCOOHOCTh KapOOHMIBHBIX
coeIMHEeHUH.
5. Peakuiy OKHC/IeHUS alb/lerW/I0B, KaueCTBeHHbIe Peakljuu Ha alb/lerHYI0 rpynny. Peakuyn
TIOJIMKOH/eHCcal[uK: obpa3oBaHre ¢peHonmodopMabAeruiHbIX CMOJI.

Kpurepuu oneHKH 001ue /i/1sl yCTHOTO OTBeTa
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OuneHka «5»:

* OTBeT MO/IHbIN U NIPaBU/IbHBIN HA OCHOBAHUM U3YUYeHHbBIX TeOpUi;

* MaTepuas U3/I0KeH B OIpe/ie/IeHHOW JIOTUUeCKOM M0C/eJ0BaTe/IbHOCTH, IUTepaTypPHbIM
S3bIKOM;

* OTBET CAMOCTOSATE/IbHBIN.

Onenka «4»:

* OTBET IOJIHbIN U NPaBU/IbHBIM HA OCHOBAaHWU M3YUYeHHBIX TeOpUH;

* Marepuas H3J/IOKeH B OIIpe/ie/IeHHOM JIOTUYeCKOM I10C/IefloBaTe/IbHOCTH, IPU 3TOM
JOTyIIeHbl /[Be-TPU HeCyI|eCTBEeHHbIe OIIMOKW, WCIIpaBlieHHble 10 TpeOOBaHUIO
yuuTesl.

OueHka «3»:

* OTBeT IIOJIHbIM, HO TIPX 3TOM [IOMyIlleHa CyIlleCTBeHHas OlIMOKa WM OTBET HeroJIHbIMH,

HEeCBSI3HbIN.
Onenka «2»:

* TIpy OTBeTe OOHAPY)KeHO HellOHWMaHWe Y4YalllMCs OCHOBHOTO CO/lep)KaHUsl yueOHOro
Mareprasa WM [OMyIeHbl CyIleCTBEeHHbIe OMIMOKM, KOTOpble yYalluidcsi He MOXKeT
WCIIPaBUTh [PU HABOJALIUX BOMPOCAX YUUTEJIS.

OneHka «1»:
* OTCYTCTBHME OTBeTa.

IlpakTHueckasi padoTa
Anbaeruzibl ¥ KeTOHbI (MHCTPYKLIMS 10 BBITIOJIHEHUIO Ha CTp 287).

Lenb: viccnefoBaTh Ha MPaKTHUKe CBOMCTBA a/ibJieTH/0B U KETOHOB.
Kpurepuu onjeHka o01iue /15 BbITNIO/THEHHUA MPAKTHYECKOH PadoThI

5 6a/ioB:

paboTa BBINOJTHEHA MTOJTHOCTHIO U MPABUJIBHO, C/le/IaHbl PABU/IbHBIE HAOJIIOAEHUS U BBIBO/IBI;
9KCIIePUMEHT OCYIIeCTBJ/IEH T0 TUIaHy C yYeTOM TeXHHMKHM 0e30macHOCTH W TMpaBui paboThl C
BeIL[eCTBaMH U 000pyJ0BaHUEM;

TMIPOSIB/IEHbI OPTraHU3alMOHHO-TPY/OBbIe YMeHus (I0//1epKUBAOTCS YMCTOTa paboyero mMecra
TIOPSIZIOK Ha CTOJIe, 5KOHOMHO HCIIOJIb3YIOTCSI PEAKTHBEI).

4 6anna:

paboTa BBITIOJIHEHA MPABU/ILHO, CJe/aHbl TIPaBUIbHbIE HAOMIOJIeHNs] U BBIBOJBI, HO TIPH 3TOM
9KCIIePUMEHT TIPOBeJIeH He TIOJIHOCTBhI0 WM [JIOTyIeHbl HecylljeCTBeHHble OlIMOKY B paboTe C
BelllecTBaMH U 000py/i0BaHHEM

3 basna:

paboTa BBITIOJIHEHA TMPAaBUJIBHO He MeHee UeM HArloJIOBUHY WJ/IM [IOTyIleHa CyIleCTBeHHas
omrbKa B X0/ie SKCIIeEPUMEHTa, B 00bsCHEHHH, B 0(hOpMJIEHHMH pabOThI, B COOJIFO/IEHUH TPaBU
TeXHUKHM 0e30MacHOCTH TIpu paboTe C BellleCTBaMU M 000pYy/j0BaHUEM, KOTOpasi UCIIPABJISIETCSI
110 TpeOOBAHUIO YUUTEJIsI.

2 6anna:

JonyiieHsl aBe (M Oosiee) cyljecTBeHHbIe OUIMOKK B XOfe SKCIIepUMeHTa, B OOBsICHeHWH, B
odopmieHnrd paboTbl, B COOMOJEHUM TIpaBWI TeXHUKW Oe3ormacHOCTM 1pu pabore ¢
BeIIleCTBaMH 1 000py/j0BaHHEM, KOTOPbIE YUAI[HICsl He MOXKET UCIIPaBUTD AaKe TI0 TpeOOBaHHIO
YUUTETS.

1 6am:

paboTa He BBINOJIHEHA, Y YUaIl[erocsi OTCYTCTBYIOT 9KCIIEPUMEHTA/IbHbIE YMEHHUSI.
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®DoHJA TeCTOBBIX 3a/laHUH /|1l TEKYI[ero KOHTPOJIsi 3HAaHUH 10 TeMe:

Bb16epume O00UH npasu/ibHblX eapudaHm:

K KJ/IACCYy MnpeAe/IbHbIX A/IBJAECruA0B NIPUHAJJIEXKUT BEIleCTBO COCTaBad
CnHZH-ZO

CnH2n+ZO

+CnH2nO

CnHZHOZ

BemectBo cocraBa C:H40 MoxeT ObITh
MHOT0aTOMHBIM CITUPTOM

+anbaeruiom

KHC/TOTOM

MPOCTbIM 3(hpOM

BemecrBo, crpykrypa koroporo CH3;—C=CH—CH—CH=0, Ha3bIBaeTcs

CH;3;
2-MeTUJI-5-0KCOITeHTeH-2
+3-MeTUu/IeHTeH-2-anb-5
5-MmeTuUNreKceH-4-anb
4-MeTHU/INeHTeH-3-aj1b

T'omosiorom OyTaHans ABIASAETCA
+MporaHasb

OyTaHOH

OytaHos-1

OyTaH

M30omepoM OyTaHaisi He SIBJ/ISIETCH
OyreH-2-o71-1

OyTaHOH

I[UK/I00yTaHOT

+U3TUNIOBBIN 3Up

JI/isi mponaHa/isi XapakTepHa H30Mepus
yIJIePO/IHOTO CKeseTa

reoMeTpuUyecKas

+MeXKaccoBas

Ontuueckas

Cpeau yTBep)K/ieHUM:

A. B Kap0oHWIBHOH IpyIIe ajab/Jerni0B J1eKTPOHHAS IMIOTHOCTH CBA3HU CMeIleHa K
aTromy yrjiepoaa.

b. B Mosieky/1ax a/ibjeru/ioB eCTb Helpo4yHas -CBA3b, —

BEPHO TOJIbKO A

+BepHO TOJILKO b

BepHbI 00a yTBepsK/eHust

o0a yTBepyK/ieH!s] HeBepHbI

TeMnepaTypa KuneHHs 3TaHa/IA HIDKe, UeM y 3TaHOJIa, TOTOMY UTO
y 3TaHoJIa BbIle MOJIeKyJIsipHas Macca

B MOJIeKYJ/Ie 3TaHO/Ia HEeT HeMPOUHOW T-CBS3U

B MOJIeKyJle STaHa/isi MeHbllle aTOMOB BOZIOpO/ia
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+MeX/ly MOJIeKyJIaMH 3TaHasisl He 00pa3yroTCsi BOJIOPOJHbIE CBSI3U

Yuc/io 6-CBsA3el B MOJIeKYyJIe alleTa/Ib/eru/ia PaBHO
2

3

5

+6

Jnsa ¢popmanbaernjia He XxapaKTepHbI peaKIuu
MpUCOeJHEHUS

+3aMeleHus

OKHCJ/IeHUA

BOCCTaHOBJIEHUS

IIpu HarpeBaHUM aLieTa/Ib/IeTH/Ia CO CBeXKeoCaX/JEHHBIM rupokcuiom meau(1l)
Ha0/r0aeTcsa

+TI0sIB/IeHHe JKE/ITOT0, a 3aTeM KPaCHOT0 0CaJiKa

nipeBpalljeHre Tonyboro ocagka rugpokcuaa meau(1l) B uépHbiii

pacTBopeHHe 0caZika M oOpa3oBaHMe royboro pactBopa

pacTBOpeHHe 0cajKa U 00pa3oBaHre BaCUIBKOBO-CHET0 PacTBOpa

O0Opa3oBaHue «cepedpPsHOro 3epKajia» B peaKijii C aMMHAYHBIM PacTBOPOM OKCH/A
cepedpa J0Ka3bIBaeT, UTO B MOJIEKY/Ie BEIeCTBA CO/IEPKUTCA

KapOOKCw/IbHas rpyrrna

JIBOMHas CBsi3b Mexxay aromamu C u O

+anpaeruHas rpymma

aToM yryiepoja B Sp’-TUOPUJHOM COCTOSHUM

Ilpu oKuc/IeHNH NponaHasis oopa3yercs
TIpoIaH

Trporaso-1

+IIporiaHoBas KMC/I0Ta

TIpOIIaHo-2

C nomoib10 aMMHAYHOT0 PacTBOPa OKCH/A cepedpa MOXKHO Pa3/IMUYUTh PacTBOPbI
MeTaHoJ/1a U 3TaHoj1a

+3TaHo/a U 3TaHass

aleTasnbJeru/a v rnporaHars

TJIMLIepYHA U STUJIEHTJTUKOJIS

C ruppokcupom mequ(Il) pearupyror o6a BemecrBa
+TJIMLIepUH Y TIpOIaHasb

aleTaibJeru/ U 3TaHos

3TaHO/ U (peHoN

(dheHo U hopManbaeTrUs

Ilpu BoccTaHoB/IeHUH OyTaHasIsl MO/Ty4YaeTcs
+0yTaHos-1

OyTaHoBast KUC/I0Ta

OyTaHos1-2

JOYTHUNIOBBIN 3hUp
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Cpean yTBep)X/ieHUH:

A. Anbaerusibl NposiB/IAKOT ¢J1a0ble KUC/IOTHBIE CBOMCTBA.

b. Anbaerupl, B 0T/INYMe OT KeTOHOB, JIETKO OKUC/IAKTCSA, —
BEPHO TOJIbKO A

+BepHO TOJILKO b

BepHBI 00a yTBEpPXKIeHUS

o0a yTBep)K/IeH!s] HeBepHbI

B njenu npeepamenuii CH3;—CH>—OH - X - CH3—COOH BemjectBoM X fIB/IsIeTCS
CH=CH

CH>=CH:>

CH3—CHCl

+CH3—CH=0

B nenu npeppamennii X —°2H" 5 CH;—CH=0 —"=" 5 Y
BelectBaMy X U Y COOTBETCTBEHHO SIB/ISIIOTCH

STWIEH U 3TaHOJI

9TAHOJI U YKCyCHast KUC/I0Ta

+arjeTujeH U 3TaHoJl

aleTU/IeH U YKCyCHas KUC/I0Ta

dopMasibjeruj MOXXHO NMOJIyUYUTh
KPEeKWHI'OM MeTaHa

ruparalyen alieTuieHa
+OKUCJIEHUEM MeTaHOoJ/1a
TUAPOJIA30M XJIOpMeTaHa

Taouna 15
MeTonKa NpoBeieHHsI KOHTPOJISA
ITapameTpbl METOUKH 3HaueHuWe rapamMmeTpa
IIpemen nanTETLHOCTHA BCETO KOHTPOJIS 15 MuHyT
I[TocsieioBaTeILHOCTH BEIOOpA BOMPOCOB CryuaiiHas
IIpepyiaraemoe KOTMUECTBO BOMTPOCOB 5

Kpurepuu onjeHku:

-5 0a/UI0B BBICTAB/SIETCS CTYZEHTY, KOTOPBIM TIPAaBUbHO BBITIOJHSIET 5 TECTOBBIX
3a/laHU;

- 4 6a/1a BLICTAB/ISIETCS CTY/IEHTY, €C/IM TTPABU/IBHO PeIlieHO0 4 TeCTOBbIX 3a/laHKS.

- 3 6aJ1a BLICTaAB/ISIETCS CTY/IEHTY, eC/TM MPABUILHO PeIIeHO 3 TeCTOBbIX 3a/jaHuUs

CamocrosTesibHas1 pabora
(JomaiHee 3a/jaHKe)

§19, ynp.1-5

3aziaHus 1711 CAMOKOHTPOJISI
1.YcTaHOBUTE COOTBETCTBHE MEXKAY UCXOJHBIMH BeI[eCTBAMU M OCHOBHBIM MPOIYKTOM PeaKI[|UH
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NCXOOHBIE BEIITECTBA

A) CH=C—CH3 + H20

b) CH3—CH>—CH=0 + Cu(OH)2
B) CH3—CH>—CH=0 + H»

I') CH;—CHOH—CH3s + CuO

IMPOAYKT PEAKLINN
1) CH3—CH>—CH=0
2) CH3—CO—CHz3
3) CH3—CHOH—CH3
4) CHs—CH>—COOH
5) CH3z— CH,—CH>0OH
Bonpoce! g5 onpoca

1. TToHsATHE 0 KAPOOHOBBIX KMCIOTaX U MX KIaCCUDHUKAIHS.

2. DNeKTPOHHOE U MPOCTPAaHCTBEHHOe CTPOeHHe KapOOKCUTbHOMN TPYTITIHI.

3. T'omosorvueckuii psj TIpeJe/IbHbIX OJHOOCHOBHBIX KapOOHOBBIX KMC/IOT, WX
HOMEHK/IaTypa v U30MepHusl.

4. MeXMOo/ieKy/sipHble BOZOPOJHbIe CBSI3W KapOOKCU/BHBIX TPYII, WX BJWsSHHE Ha

bu3nUecKre CBOMCTBA KAPOOHOBBIX KHUCJIOT.

5. XUMHUUeCKHe CBOICTBA Kap60HOBbIX KHUCJ/OT. PeaKL[I/II/I, WIIOCTPpUPYIOLNE KUC/IOTHBIE
CBOMCTBA U UX CpaBHeHHE CO CBOMCTBAMU HeopraHn4yeCKUX KHCJIO0T.

6. OOpasoBaHue (YHKIMOHA/JBLHBIX TIPOM3BOJHBIX KapOOHOBBIX KHUCJIOT. Peakijuu
sTepudUKaLi. AHTHIPU/IBI KADOOHOBBIX KUCJ/IOT, UX TIOJydeHHe U TIPUMeHeHHe.

7. CriocoOblI mosyueHusi KapOOHOBBIX KUCIOT. OT/e/bHbIe TIPEACTaBUTEM U UX 3HAueHHe.
OO611e criocoObl TIOSyYeHUsT: OKUC/IeHWe alIKaHOB, alTKeHOB, TEPBUYUHBIX CITUPTOB, albeTU/I0B.

Kpurtepuu oneHku o01ue /11 yCTHOTO OTBeTa
Oneska «5»:

* OTBeT IO/IHbIM Y NTPaBU/IbHBIM HA OCHOBAaHWU M3YUYEHHBIX TeOPUH;

* MaTepuyaJsl U3JI0OKeH B Orpe/ie/IeHHOW JIOTUYeCKOM MoC/ieJ0BaTeTbHOCTU, TUTePAaTyPHbIM
SI3BIKOM;

* OTBET CaMOCTOSITe/IbHBIHI.

Onenka «4»:

* OTBeT MOJIHbINA 1 TIPaBU/IbHBIN Ha OCHOBAaHWU W3YUY€HHBIX TeOpUll;

* MaTepua/l M3JIO)KeH B OIpeZie/IeHHOW JIOTUYeCKOW TI0C/iejoBaTelbHOCTH, TIPH 3TOM
JOTTyIIleHbI IBe-TPU HeCyllleCTBeHHbIe OIIMOKH, UCTIPaB/ieHHbIe TI0 TPeOOBaHUIO YUUTe/Is.

Onenka «3»:

* OTBET TIOJIHBIHA, HO TPH 3TOM JIOMYIlleHa CYI[eCTBeHHasl OIIMOKa WM OTBET HEMOJIHBIH,

HeCBSI3HBIN.
OneHka «2»:

* TIpu OTBeTe OOHApy)KEHO HelOHWMaHWe YJalldMCS OCHOBHOTO COjiep)KaHus y4ueOHOro
MaTepyana WM JOMYIeHbl CYI[eCTBeHHbIe OLIMOKH, KOTOpble Y4Yall[uiCs He MOXKeT
WCIIPaBUTH MPH HABOZSAIIUX BOMPOCAX YUUTEJIS.

Onenka «1»:
* OTCYTCTBUME OTBETa.

IIpakTHueckas pa6ora
Kap6oHOBbIe KUC/IOTBI (MHCTPYKLUS 10 BBITTOJTHEHUIO Ha cTp 288).

L[enb: HCC/1eJ0BaThb Hd IMPAKTUKE Q)HBI/IT-IECKI/IG Y XUMHUUYEeCKHe CBOMCTBA Kap6OHOBbIX KHUCJIOT.
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KpuTepuu oLieHKH 0011e /sl BHITIO/THEHHA MPAaKTHYeCKOH PadoThI
5 6a/10B:
paboTa BBINOJTHEHA MTOJTHOCTBIO U NPABU/IBHO, C/Ie/IaHbI ITPAaBU/IbHbIE HAO/IIOZEHUS U BBIBO/IBI;
9KCTIEPUMEHT OCYIL[eCTB/IEH TI0 TJIaHy C YYeTOM TeXHUKH 0e301acHOCTM W TIpaBUI pabOThI C
BeIL[eCTBaMH U 000py/J0BaHUEM;
TIPOSIB/IEHbI OpPTraHU3al[MOHHO-TPY/IOBbIe YMeHMsl (TIOZeP)KUBAOTCS UMCTOTa pabouero mecra u
TIOPSIJIOK Ha CTOJIe, 5KOHOMHO HCIIO/Ib3YIOTCSI pEAKTUBBI).
4 6anna:
paboTa BBIMOJIHEHA TPABWIBHO, CZeIaHbl MPaBUIbHbIE HAOMIOJEHUS W BBIBOZABI, HO TIPU 3TOM
9KCTIEPUMEHT TPOBEJIeH He TIOJTHOCTBIO WM [IOMYIeHbl HeCyIeCTBeHHbIe OIIMOKM B paboTe C
BeIL[eCTBaMH U 000pyJ0BaHUEM
3 6ana:
paboTa BBITIO/IHEHA TIPaBU/ILHO HE MeHee YeM HarloJIOBUHY WM J0TYyIlleHa CyIleCTBeHHast OIrOKa
B XOZie 9KCIIepPUMEeHTa, B 00bICHEHUM, B 0OPM/IEHMHM PAabOThI, B COOJIFOIEHUH TIPABU/I TeXHUKU
6e3omacHocTy Tipu paboTe C BeljecTBaMH U 000pyJOBaHWEM, KOTOpas MCIPAB/ISETCS TI0
TpeOOBaHUIO YUMTEIS.
2 6anna:
JonyiieHsl aBe (M Oosee) CylecTBeHHbIe OIIMOKKA B XOZie 3KCIIEPUMEHTa, B OOBSICHEHWH, B
odopmieHnn pabOThI, B COO/TIOIEHUH TTPaBU/I TEXHHUKH 0€30T1aCHOCTH TTPU paboTe C BelljeCTBaMHu U
006opyj0BaHHEM, KOTOPbIE YUAIIIMICS HE MOXKET UCIIPABUTD JiaXKe 10 TPeOOBAHUIO YUUTeJIs.
1 6amwn:
paboTa He BBIMO/HEHA, Y YUYaIllerocsi OTCYTCTBYIOT SKCIIepUMEHTasIbHbIe YMEHHSI.

CDOH,E[ TeCTOBBIX 3a,an1/11‘/'1 AJId TEKYLLIETO KOHTPOJIA 3HAHUI I10 TeMe:

Bbibepume 00uH NnpasuibHbIX 8ApUAHM:

dyHKLMOHaIbHAasK TPYITa KapOOHOBBIX KMC/IOT HAa3bIBAeTCs

KapOOHU/TbHOM

T'MIPOKCU/IBHOU

+KapOOKCHTLHOM

CI0XKHO3(VPHOU

PearnpyeTr c aMMHaYHbIM PacTBOPOM OKCHJA cepedpa, /[aBasi peakIjui0 «cepedpsiHOro
3epkasia», ciefyomas KHcaoTa

+MeTaHOBast

3TaHOBast

NajbMUTHUHOBAs

0JIeMHOBAast

O6eciBeunBaeT 6POMHYIO BOJY C/IeyIOIIas KHC/I0Ta
majibMUTHHOBAS

+oJiIeMHOBas

CTeapuHoOBas

yKCYCHast

YKaxure hopMysiy HenpeaeTbHOH KHUCTIOThI
C15H31COOH

CH3COOH

HCOOH

+C17H31COOH
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C yBe/lMueHHeM yMC/ia aTOMOB yrjiepoja B MoJIeKyJ/aX Npe/je/JbHbIX OJHOOCHOBHBIX
KHC/IOT HX paCTBOPUMOCTh B Bo/ie

+yMeHbIAEeTCS

yBeJ/INUMBaeTCs

YBe/JIMUNBAeTCSI He3HAUUTE/TEHO

He U3MeHseTCs

YKaxute (hopMyJsly KHC/IOThI, AB/IAIOIIENCA a/IbJAeru0KNC/I0TOH
C17H31COOH

+HCOOH

CH3COOH

C15H31COOH

YKcycHas KMC/I0Ta He peardpyet O C/IeyILUM MeTa/l/IoM
Zn
Mg
+Cu
Ca

YKCycHasi KHC/I0Ta He B3aMMO/eMCTBYeT C
NaHCO3

NaxSiO3

NaOH

+CO2

HanummiTe ypaBHeHHe peakKiiMM OKCHJAAQ MarHus C YKCyCHOM KucaoToi. OTBer jaiiTe B BHAe
CyMMBI K03()(pHUI[HEeHTOB B YPAaBHEHHH PeaKIuu

+5

7

6

4

B xope peakijuu 3TepupUKani Kap00OHOBbIe KHC/IO0THI PearupyrT
C MeTa/ulaMHu

C OCHOBAHUSAMU

+Co criupTamu

C KUC/IOTaMU

OsienHOBas KUC/I0Ta He B3aMO/ieliCTBYyeT C paCTBOPOM
Oopoma

t+alerara HaTpus

TUPOKCHA HAaTpUS

repMaHraHaTta Kaaus

Onpejenure BelllecTBO X B C/IeAYIOIeH cxeMe NMpeBpalleHHi:
MeTaHO/I — X - YKCyCHasi KHC/I0Ta

STUA(OpMHUAT

3TaHab

MeTaHaslb

+MeTualerar

Merto/iiKa NIpoBe/ieHUs1 KOHTPOJISt
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[TapameTpbl METOAUKHU 3HaueHue rapameTpa
[Ipefen nUTeILHOCTH BCErO0 KOHTPOJIS 15 MuHyT
[TocnenoBaTelbHOCTb BbIOOpa BOIIPOCOB CrnyvaitHas
[IpeparaemMoe K0JMyeCcTBO BOIIPOCOB 5

Kputepuu onjeHKu:

- 5 0a/1I/I0B BBICTAB/ISIETCS CTY/IEHTY, KOTOPbIM MTPaBU/IbHO BBITIOHSET 5 TECTOBBIX 3aflaHUM;
- 4 ©as1/1a BBICTAB/ISIETCS CTYIEHTY, eC/IU TIPaBUILHO PelieHo 4 TeCTOBBIX 3aJaHusl.

- 3 0as1/1a BBICTAB/ISIETCS CTY/IEHTY, eC/IU TIPaBU/IbHO pellieHo 3 TeCTOBBIX 3a,aHus

CamocrosTebHas pabora
(JomaiiiHee 3a/jaHKe)

§20, ynp.1-18
3aganusi 11 CAMOKOHTPOJIST

1. M36bITOK MypaBbUHOM KUC/IOTHI TipopearupoBai ¢ 200 r 6,1%-HoOro pacTBopa CH/IMKaTa HaTpHS.
Ormpenenmute Maccy 0Opa30BaBIIerocs 0CajKa.

2. B xope peakiuu 46 T yKCyCHOM KUC/IOTHI € 46 T 3TaHO/a B MPUCYTCTBUM KOHLIEHTPUPOBAHHOMN
CepHOI KUCIOTHI 00pa3oBanock 54  sTuaerara. OnpesennTe BEIXOZ, PeakLuK STepuHKarLiu.

3. Cmech ruipoKapboHaTa HaTpus ¥ KapboHaTa HaTpHs TTOJTHOCTHIO TTpopearupoBania ¢ 300 r 14%-
HOTO pacTBOpa YKCYCHOM KUCAO0THL. [Ipym 3TOM BbiAenwnoce 11,2 51 (H.y.) rasa. Ompepenure
MacCOBYO JI0/TF0 KapOoHaTa HaTpHs B UCXOJHOM CMeCH

Bonpocs! ans onpoca

1.CTpoeHre ¥ HOMEHK/IaTypa CJIOKHBIX 3(UPOB, MeXKK/IaCCOBasi U30MepHsi ¢ Kap OOHOBBIMHU
KMC/I0TaMH.

2. CriocoObl TONMy4eHUs CIOKHBIX 3¢hupoB. OOpPaTUMOCTH peakUWd ITepuPUKalud U
(bakTOpBI, BAUSIOLIME Ha CMellleHre paBHOBECHsS.

3. OOpa3oBaHue C/IOXKHBIX momudGupoB. [lommsTunedrepedranar. JlaBcaH Kak
ripe/CTaBUTe/Ib CUHTETUUECKHUX BOJIOKOH.

4. Xy¥iMHuecKre CBOWCTBA 1 TIPUMeHeHHe CJI0KHbBIX 3(HPOB.

5. JKupbl Kak C/10)KHbIe 3()MPbI TJIULepUHa.

6. KapOoHOBBIE KHMC/IOTHI, BXOASIIHE B COCTAB KUPOB. 3aBUCUMOCTh KOHCUCTEHI[UH YKUPOB
OT KX COCTaBa.

7. XAMHAYeCcKue CBOMCTBA JXMPOB: 'M/POJIM3, OMbUIEHHe, THpUpoBaHue. buosornyeckas
POJIb )KUPOB, WX MCIO/Ib30BaHKE B OBITY ¥ TIPOMBIILJIEHHOCTH.

8. Com kapOOHOBBIX KUCIOT. Mbla.

9. Criocobbl momMyuyeHUs] COJiel: B3aMOJeHCTBHe KapOOHOBBIX KHUCJIOT C MeTasjlaMH,
OCHOBHBIMH OKCH/]JaM{, OCHOBAHHUSIMU, COJISIMH; I1€/I0OUHON THAPOIIN3 CJI0KHBIX 3(HPOB.

10. XumHueckue CBOHCTBA COJieli KapOOHOBBIX KHUCJIOT: THM/POJIM3, Peakld HOHHOIO
obmeHa.

11. Mbuta, CyIIHOCTb Motolero peictBusi. OTHollleHWe MbUIa K JKeCTKOW Boje.
CuHTreTnueckue mowiue cpeactsa — CMC (zeTepreHTsl), X NPEMMYILLeCTBA U HEJOCTAaTKU.
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12. TlonyyeHue ca0XHBIX 3(UPOB peakiuell sTepuukaii. Cnoxxusle 3¢Upbl B IPUPO/E,
uX 3HaueHye. [IpuMeHeHHUe CI0KHBIX 3()UPOB HAa OCHOBE CBOMCTB.

13. JKupsbl Kak cioxkHble 3¢upbl. Knaccudukaiys KupoB. XuMHUUecKue CBONCTBA >KHUPOB:
TUJPOJIM3 Y TUPUPOBaHKe XXUKUX KUPOB. [IpriMeHeHNe )KMPOB Ha OCHOBe CBOWCTB. MbLa.

Kpurtepuu onieHKH 001jie /1A YCTHOT'O OTBeTa
OueHka «5»:

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

* MaTepuas U3/I0KeH B OIpe/ie/IeHHOW JIOTUUeCKOM M0C/ej0BaTe/IbHOCTH, IMTepaTypPHbIM
SI3BIKOM;

* OTBET CAMOCTOSATE/IbHBIN.

Onenka «4»:

* OTBET MOJIHbIM U NPaBU/IbHBIM HA OCHOBAaHUU M3YUYeHHbIX TEOPUH;

* MaTrepuaq WU3M0XKEH B ONpeJe/IeHHOW JIOTMYeCKOM T0C/ae/l0BaTe/IbHOCTH, TPU  3TOM
JOTTYITeHbI 1Be-TPH HECYI|eCTBeHHbIE OITMOKH, UCTIPAB/IeHHbBIE 10 TPEOOBAHUIO YUUTEJIS.

OneHKa «3»:

* OTBET TIOJIHBIH, HO TPH 3TOM JOMYIleHa CYI[eCTBeHHasl OIIMOKa WM OTBET HEIOJIHBIH,

HEeCBSI3HbIN.
OueHka «2»:

* TIpU OTBeTe OOHaApy)KeHO HeroHWMaHWe YyJallldMCsi OCHOBHOTO COjiepKaHus y4ueOHOTro
MaTepHajia WM JOMYIeHbl CYIeCTBEeHHble OLIMOKH, KOTOpble YyuallluhiCs He MOXXeT
WCIIPaBUTh MPU HABOJSAIIUX BOMPOCAX YUUTEIS.

OneHka «1»:
* OTCYTCTBHE OTBeTa.

@®OoH/, TeCTOBBIX 3aJjaHUM /1S TeKYILero KOHTPOJIsl 3HaHUM 110 TeMe:

Bbibepume 00uH NnpasuwibHbIX 8APUAHM:

B3aumojeiicTBHe MPONUOHOBOM KHC/IOTHI C 3TUIOBBIM CIIUPTOM Ha3bIBaeTCs peaKkIijuen:
TU/ipaTaliyy,

+3TepudurKaIuy,

TU/IPUPOBaHUS,

HeWTpanu3aLyu.

CoepHeHHe KAKOHM CTPYKTYPbI MO)KHO OTHECTH K BOCKaM:

CH3COOC16H33,

+C15H31CO0C16H33,

C1sH31COOCHs,

CH»=CH-COOC3Hj7.

CoorHecure:

THII BellleCTBa: dbopmyia:

1) cnoxkHbIit 3¢up, a) CH»>-O-CO-C17H3s
2) BOCK, CH-0O-CO- C17H3s
3) KUD, CH»-O-CO- C17H3s
4) MbLIO. 6) C15H31COOC18H37,

B) C17H35COONa,

r) CH3-COOCH:z3.
6. CooTHecure:
HNCXOJHbIE BelleCTBA: THUIT peaKhn:
1) C17H33COOH + Hy -
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2) CH3-CH>-COOH + CH30OH - a) OMbLIeHHe,

3) CH»-O-CO- Ci7Hz3 6) rugponus,
CH-O-CO- Ci7Hzz + 3 NaOH - B) sTepuuKaLus,
CH»>-O-CO- C17H33 ') TUAPUPOBaHUeE.

4) CH3COOC4Hy + HO -

I'omosioroMm MypaBbMHOM KHUC/I0THI ABJISIETCA KMC/IO0TA:
OJIeHOBas,
1I1aBeJieBas,
+Mac/gHas
OeH30iiHas.

MonsipHasa Macca mnpeje/IbHOH OJHOOCHOBHOH Kap0OHOBO# KHC/IOTHI paBHa 284 r/mosib.
Yucio aToMOB YyrJIepo/ia B 3T0i KHC/I0Te PaBHO:

15,

16,

+17

Kakoe 13 BeljecTB nposiB/isieT HauboJiee CHIbHbIe KHC/IOTHBIE CBOMCTBA:

+HCOOH,

CH3-COOH,

CH3-CH2-COOH

CH3-CH2-CH2-COOH.

Peakuueii 3TepuuKalui Ha3bIBaeTCsl B3auMo/ieliCcTBHe:
KHUCJ/IOTBI CO 1e/I0YbI0

+KUCIOTBI CO CIIUPTOM,

KHCJ/IOTBI C rajioreHaMH,

KHCJIOTBI C MEeTa/l/IaMH.

CooTHecure:
THI BelllecTBa: NpHpo/a BelecTBa:
a) CJIoXKHBIe 3(DUPHI TIMI[ePUHA U BBICIIIAX
1) Bocku, KapOOHOBBIX KUCJIOT,
0) c1o>kHBIE (PHPBI BBICIITMX KAPOOHOBBIX
2) >KUPBI, KUCJ/IOT U BBICIIIMX CITUPTOB,
B) HaTpUeBbIe U Ka/lieBble COJTM BBICIIIUX
3) MbL1a KapOOHOBBIX KUCJIOT,
I') IPOU3BO/[HbIe KADOOHOBBIX KUC/IOT, B KOTO-
4) cno>kHbie 3GUPBL.  PBIX aTOM BOJOPO/ia KAPOOKCUILHOM IPYTIIIBI
3aMelleH Ha yT/IeBO/IOPO/IHbIA PaJivKall.
CooTtHecuTe:
HCXO/IHbIE BellecTBa: THUI PeaKIUu:

1) CH3-CH2-COOCH3 + H.O -
2) CH»-0-CO-C17H3s

CH-O-CO-Ci7H3zs + 3KOH - a) OMbL/IEHHE,

CH»-O-CO-C17H3s 0) ruzpupoBaHue,
3) CH2-O-CO-C17H33 B) TepudUKalus,

CH-O-CO-Cy7H3z + 3 H: - T') TUAPO/IN3.

CH>-O-CO-C17H33
4) CH3-COOH + C,HsOH -

Kakoe 13 BemecTB BbINajiaeT U3 o01iero psijga:

86



TpUOJieaT I/IULePYHa,
+TPUHUTPAT IJIMLePYHa,
TpUCTeapaT IJIML|epHHa,
TPUIIA/IbMUATAT TJIML[ePHHA.

I'mapo/M30M )KHUPOB NO/Iy4ar0T KHUC/I0TY:

YKCYCHYIO,

OeH30lHY10,

11aBeJIeBylo,

+CTeapruHOBYIO.

MonsipHasa Macca mnpeje/IbHOH O/JHOOCHOBHOH KapO0OHOBO#W KHC/JOTHI paBHa 256 r/mMosib.
Yuc/10 aTOMOB yrjiepoja B 3TOH KHC/10Te PaBHO:

+15,

16,

17,

18.

MeTtouKa IpoBeJieHUs1 KOHTPOJISI

[TapameTpbl MeTOUKH 3HayeHue rapameTpa

IIpemen nanTETLHOCTHA BCETO KOHTPOJIS 15 MuHyT

ITocsieioBaTeIbHOCTH BEIOOpA BOTIPOCOB CnyuaiiHas

IIpepyiaraemMoe KOMUeCTBO BOTIPOCOB 5

Kputepuu onieHKH:

- 5 0Q/VI0B BBICTABJISIETCS CTY/I€HTY, KOTOPBIH MPAaBUIbHO BBITIOHSET 5 TECTOBBIX 3a/]aHHI;
- 4 6aJ1a BBICTABJISIETCS CTY/IEHTY, eC/IU TTPaBUIBHO PellieHo 4 TeCTOBbIX 3aflaHusl.

- 3 6a/1a BLICTAB/ISIETCS CTY/IEHTY, €C/TU MPABUILHO PEIIeHO 3 TeCTOBBIX 3a/jaHUs

CamocrosTenbHas pabora
(JomaiHee 3ajaHue)

§21, ynp.1-12

Bonpocsl g5 onpoca
1. Tlonsatne 06 yrneBogax. Knmaccudukanys yrieBosoB. MoHO-, AW- W TIO/IMCaXapyjpl,
TIpe/iCTaBUTeIN KaK0W IPYMIIbl YI/1€BO/OB.
2. Buosioruueckasi poJib yIJIeBO/IOB, X 3HaUeHHe B )KU3HU UeioBeKa v 001iecTBa.

3. MoHocaxapugbl. CTpoeHMe W  OINTHYECKass W30MepUsi MOHOcaxapuoB. Ux
K/accuUKalys 1o YMcTy aTOMOB YIJIepo/ia ¥ MPUpo/ie KapOOHUTbHOM TPYTITIBL

4. ®opmysnel duliepa U Xeyopca it U300paXkeHHst MOJIeKY/I MOHOcaxapuzioB. OTHeceHHe
MOHOCaxapuzioB K D- u L-psany. BaxHelime npescraBUTe/IM MOHOS.

5. I'moko3a, cTpoeHHe ee MOJIEKY/Ibl U (PU3HMUYeCcKue CBOMCTBa. TayToMepus.

6. XuMHJecKue CBOMCTBA TJ/IFOKO3bI: PeaKIM{ TI0 anbJervjHoi Tpymme («cepeOpsHOTo
3epKaja», OKUC/IeHUe a30THOW KUC/I0TOM, T pUpoBaHue). Peakijuy rio0K0o3bl KAK MHOIOaTOMHOI'O
CIMpTa: B3aMMOJENCTBHE T/HOKO3bl C ruapokcrugom Mefu(Il) mpu KOMHATHOM TeMmriiepaType U
HarpeBaHUU.

7. PasmuuHble TUTBl OpoKeHWsi (CIUPTOBOE, MOJIOUHOKWC/IOe). ['/I0oKo3a B TIpUpoOfie.
buosnornueckas posib U p¥MeHeHUe IJTF0KO3bI.

8. dpykrosa Kak u3oMep IJIOKO3bl. CpaBHeHHe CTPOeHUs MOJIeKY/Ibl U XUMUYEeCKUX
CBOWCTB T/TFOKO3bI ¥ PpyKTO3bl. PPYKTO3a B IPUPO/ie U ee O10IOTHYecKast POJib.
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9.  [wucaxapuzael.  CrpoeHwe  gucaxapuzioB. Croco®  COusieHeHUS  IMKJIOB.
BoccranaBnvBarole M HEBOCCTaHaBAMBAKOLMe CBOMCTBA /MCaxapyJoB KakK Cle[CTBUe
COUJIeHeHHsI LIKJIa.

10. CtpoeHue 1 XMMHUeCKHe CBOMCTBA caxapo3bl. TexHosornueckrie 0CHOBbI POU3BO/CTBA
caxapo3bl. JIakTo3a 1 MasbTO3a KaK U30Mepbl CaXxapo3bl.

11. Tlomucaxapuabl. OOiee cTpoeHue TosvcaxapuzoB. CTpoeHHe MOJIEKY/Ibl KpaxMmara,
aMu/03a U aMWiIoneKThH. dusmyeckre CBOWCTBA Kpaxmasa, ero HaxO)K[eHue B MpHUpoJe U
Ouosiornyeckast posib. ['TMKOTeH.

12. Xumuueckve CBOMCTBa KpaxMmasna. CTpoeHHe 3/1eMeHTapHOIO 3BeHa LieJITFOJI03bI.
BnusiHue cTpoeHusi TO/JMMEPHOM Liery Ha (U3MUecKUe U XWMUUeCKHWe CBOMCTBA L|eJLTHO/IO3bI.
I'uaposu3 1e/UTo/03bl, 00pa3oBaHUe CJIOXKHBIX 3(UPOB C HEOPraHMUECKUMH W OpPraHu4eCKUMHU
KUCJIOTaMHU.

13. TMonsiTie 00 WMCKYCCTBEHHBIX BOJIOKHAX: alleTaTHBIM IIe/K, BUCKO3a. HaxokzeHue B
npupo/ie ¥ broioruyeckKasi posb Le/ir0103bl. CpaBHEHNEe CBOMCTB Kpaxmara | L{eJITH0/I03bI.

Kpurepuu oneHku 001ue /1 yCTHOTO OTBeTa
OneHka «5»:

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

* MaTepuas U3/0KeH B Orpe/ie/IeHHOM JIOTMUecKOo# MocieoBaTe/IbHOCTU, TUTepaTyPHbIM
SI3BIKOM;

* OTBET CAMOCTOSITE/IbHBIM.

OneHKa «4»:

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

* MaTepuajl M3JIO)KeH B OIpefie/IeHHOW JIOTUYeCKOW TI0c/iejoBaTelbHOCTH, TIpH 3TOM
JIOTYITIeHbI 1Be-TPH HECYI|eCTBEHHbIE OLTMOKH, UCTIPAB/IEHHbBIE 110 TPEOOBAHUIO YUUTEJIS.

Onenka «3»:

* OTBET TOJIHBIHA, HO MPH 3TOM JIOMYIleHa CYIL[eCTBeHHasl OIIMOKAa WM OTBET HEMOJIHBIH,

HeCBSI3HBIN.
OneHka «2»:

* TIpu OTBeTe OOHApy)KeHO HelOHWMaHWe YyJalldMCsi OCHOBHOTO COjiep)KaHus y4ueOHOro
MaTepuajia WM JOMYIeHbl CYIeCTBEHHble OLIMOKH, KOTOpble YuallluhiCsI He MOXXeT
WCIPaBUTh MPU HABOJSIIUX BOMPOCAX YUUTEIS.

Onenka «1»:
* OTCYTCTBHE OTBeTa.

IIpakTnueckasi pabora Ne 6
¥YreBo/ibl (MHCTPYKLMS 10 BLITIOJIHEHUIO Ha CTp 290).

Llenb: wccnenoBaTh Ha TMpakTUKe (U3MYeCcKWe W XMMHUECKHe CBOWMCTBA TJIFOKO3bI, Caxapo3bl,
Kpaxmaria.

Kpurepuu onjeHKa NpakTHYeCKO# padoThI

5 0a/1/10B:

paboTa BbIMO/IHEHA MTOJTHOCTBIO M TTPABU/ILHO, CJe/IaHbl TIPaBU/IbHbIE HAOJTFOIEHHST U BBIBO/IBI;
9KCIIEPUMEHT OCYIIIeCTB/IEH M0 IJIaHy C YJYeTOM TEeXHUKHM 0e30MacHOCTH W TMpaBUa paboThl C
BellleCTBaMH 1 000py/J0BaHUEM;

MPOSIB/IEHbI OPTraHU3alMOHHO-TPY/OBbIe yMeHHs (TIO/eP>KUBAIOTCA UKUCTOTAa pabouero mMecta W
TIOPSI/IOK Ha CTOJIe, SKOHOMHO MCIT0J/Ib3YIOTCSI PEaKTUBBI).
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4 6anna:

paboTa BBIMOJIHEHA TIPABWIBHO, CZeaHbl TIPaBUIbHbIE HAO/IO/IEHUS W BBIBOZBI, HO TIPU 3TOM
9KCTIePUMEHT TPOBeJIeH He TIOTHOCTBbI0 WM [IONYIeHbl HeCyIeCTBeHHbIe OIIMOKM B paboTe C
BeIL[eCTBaMH U 000pyJ0BaHUEM

3 6ayna:

paboTa BBITIO/IHEHA TIPABU/IBHO HE MeHee YeM HarloJIOBUHY WJIH JIOMYILeHa CyI[eCTBeHHasi OlrbKa
B XOZie 9KCIIepPUMEeHTa, B 00bSCHEHUM, B O0OPM/IEHUHM PAabOThI, B COOJIFOIEHUH TIPABU/I TeXHUKU
Oe3orracHocTi TIpM  paboTe C BeljecTBaMM U 000pyZoOBaHHEM, KOTOpasi MCIPaBISETCS 10
TpeOOBaHHUIO yUUTEJIS.

2 banna:

JonyiieHsl aBe (M Oosee) CylecTBeHHbIe OIMIMOKKM B XO/le SKCIIEPUMEHTa, B OOBSICHEHUH, B
odopmieHun pabOThI, B COO/MIOIEHUH TTPaBU/ TEXHHUKHA 0€30T1acHOCTH TIpU paboTe C BelljeCTBaMHu U
00opy/j0BaHHEM, KOTOPbIE YUAIIIMIACS He MOXKET MCIIPABUTD iaXKe 10 TPeOOBaHUIO YUUTeJIs.

1 6amn:

paboTa He BBINTO/IHEHA, Y yUaIlerocsi OTCYTCTBYIOT KCIIepUMeHTa/IbHbIe YMEHUSI.

@®OoH/, TeCTOBBIX 3aZlaHU /1 TeKYILero KOHTPOJIsl 3HAaHUM 110 TeMe:
Bblbepume 00uH NpasuwibHbIX 8APUAHIM:

MoneKynspHas ¢popMyJ/ia KjieT4yaTKH
C6H1206

(C5H804)n

(C5H1005)n

+(C6H1005)n

Kakoii cBsi3b10 coeiTHEHbI 0CTAaTKH IBYX MOHOCAXapu/i0B B MoJIeKyJie Jucaxapuja
[TentuHOM

+I"nuKo3ugHOM

BopgopoaHoii

Makpospruueckoun

Jlna MoHOCaxapH/i0B XapaKTepHbI CBOMCTBA
[Inoxast pacTBOPUMOCTS B BOJie

Bricokue TeMmieparypsl I/1aB/IeHUs

+CraiKum BKyC

Bce BepHO

K BoccTaHaB/IMBaKOIIMM JUcaxapyu/aM He OTHOCUTCH
+Caxapo3sa

MasbTO3a

Lennronosa

JlakTo3a

3abos1eBaHNe caxapHbIM /Jia0eToM BHI3BaHO MOBBIIIEHHEM CO/lepP)XKaHHEM B KPOBH
Caxapo3sl

Pur603b1

+I'1roK03b1

@pPYKTO3bI

YeM MOKHO OT/IMYUTD I'/IIOK03Yy 0T (ppyKTO3BI
Xnopugom xese3sa (I1I)
PackaneHHOW MeJJHOM POBOIOKOU
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BpomHoM Bogo1
+Peak1iueil cepeOpsiHOrO 3epKaja

M3 yKa3aHHBIX YI/IEBOJJOB He OKUC/ISIETCA aMMHAYHBIM PacTBOPOM OKCH/Ia cepedpa
I'moko3a

ManbT0o3a

JlakTo3a

+Caxapo3sa

B MoJ1eKkysie caxapo3bl 0CTaTOK IVIIOKO3bI CBSI3aH C 0CTAaTKOM:
TJIFOKO3bI

+(dpyKTO3bI

rajsakTo3bl

MaJibTO3bl

le/l 06pa30BaHI/II/I ].[I/IKJIH'—IGCKOﬁ (l)OprI [VIOKO3bI IDPUHUMAET y4dCTHE TH/IPOKCH/IbHAA
rpyiiia 1npu yrjiepojHoMm aromMe:

C2

C3

C4

+C>

DpyKTO3a ABIAETCA:
abJleruI0CIIMPTOM
+KeTOHOCIIMPTOM
OKCUKHC/IOTOU
MHOI'0aTOMHBIM CIIUPTOM

IIpu HarpeBaHUH PacTBOPA IJIIOKO03bI ¢ ruApokcuaoM meau (I1):
obpa3syeTcst IpKO-CUHUM PacTBOP

BBIJIE/ISIETCS Ta3

+BBITIaZiaeT KPacHO-0YphIii 0CafioK

Ha CTeHKax MpoOupKu obpa3yeTcst cepebpUCThIN HaleT

Ha3BaHue npoijecca, NPOTeKaKIIEero no ypaBHeHHIO:
CsH1206 —» 2 C2H50H + 2CO»

+OpoykeHHe

dboTocuHTE3

JleKapbOKCHUTMPOBaHKe

[JIUKOJIN3

Kakue 13 npuBe/|eHHbIX TEPMHUHOB 0THOCATCA K (PPpyKTO3e:

1. Anpaerugocupt 2. Kerocnupt 3. IlenTo3a 4. I'ekco3a 5. MoHocaxapuj 6. lucaxapup
1,3,5

+2,4,6

2,3,5

2,4,5

Kakue cBoiictBa (pyKTo3bl MOJTBEpXK/aeT MOsiB/IeHHe SAPKO CHHEro IBeTa B pacrBope
(¢pykTo3bI € rugpokcuaoM meau (II)?

AnbperviHbie

KeTtonHsble
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+CnupToBble
KucnoTtHble

Jucaxapujsom siB/IsSeTCs:
dbpykTo3a

KJ/IeTyaTKa

Kpaxma’i

+caxapo3sa

MeTouKa NIpoBeJieHUs1 KOHTPOJIsI

[TapameTpbl MeTOAUKHU 3HaueHue rapamMmeTpa
[Ipefen nUTEILHOCTH BCErO KOHTPOJIS 15 MuHyT
[TocnenoBaTelbHOCTb BbIOOpa BOIIPOCOB CrnyvaitHas
[IpeparaeMoe K0JM4eCcTBO BOIIPOCOB 5

Kpurepuu ouieHKH:

- 5 0a//I0B BBICTABJISIETCS CTY/I€HTY, KOTOPBIM TIPABUIbHO BBITIONHSIET 5 TECTOBBIX 3a/[aHUIA;
- 4 6as1I/1a BBICTAB/ISIETCS] CTYIEHTY, eC/IU TIPaBUJ/IbHO pelleHo 4 TeCTOBBIX 3a/laHusl.

- 3 6aJ1a BBICTABJISIETCS CTY/IEHTY, eC/IM TTPABUIBHO PeIlieHo 3 TeCTOBbIX 3aZlaHus

CamMocronTebHas pabora
(JomaiiiHee 3a/jaHMe)

§22, ynp.1-6
§23, ynp.1-11
§24, ynp.1-5

Bonpocs! ans onpoca

1. Knaccudumkanys v usomepusi aMuHoB. [TonsaTre 06 amuHax. [TepBuuHbBIe, BTOPUYHbIE U
TpeTuuHble aMuHbl. Kraccudukaiys amMMHOB MO TUIMY YTIJI€BOJAOPOAHOrO0 pajuKaia U UYUCIy
aMHHOTPYNI B MOJIEKYJIe.

2. T'oMmonoruueckve psifibl TIpefieJibHbIX anudaTUuecKux W apoOMaTUueCKUX aMHHOB,
HM30MepHs U HOMEeHKJIaTypa.

3. XvMHuecKre CBOMCTBAa aMUHOB. AMHHBI KaK OpraHUueCcKre OCHOBaHHsl, UX CpPaBHeHUe C
aMMHAKOM U [IPyTMMH HeOpraHWueCKUMH OCHOBAHUSIMHU.

4. CpaBHeHHe XUMHYECKHX CBOMCTB anudaTUYeCKUX UM apOMaTHUYeCKUX aMHHOB.
O6pa3oBaHue aMU7IOB.

5. IlpumeHeHue U onydeHre aMuHOB. [TonydyeHue amuHoB. Pabotsl H.H.3uHuHa.

Kpurtepuu onjeHKH 001ue /1A yCTHOT'O OTBeTa
OneHka «5»:
* OTBET MOJIHbIM U NPaBU/IbHBIM HA OCHOBAHUM U3YUYEeHHbIX TeOPUH;
* MaTepuas U3/10KeH B OTpe/ie/IeHHOM JIOTHYeCKOM 10c/eloBaTe/IbHOCTH, TUTepaTypHbIM
SI3BIKOM;
* OTBET CAMOCTOSATE/IbHBIN.
OneHka «4»:
* OTBeT MOJIHbIMA Y NPaBU/IbHBIM HA OCHOBAaHWU M3YUYEHHBIX TeOPUH;
* Marepuaq WU370XKEH B ONpeJe/IeHHON JIOTUYeCKOW I10C/eloBaTelbHOCTH, MPU 3TOM
JIOTIYIIIeHbI 1Be-TPU HeCyl|eCTBeHHbIe OITMOKH, UCTIPAB/IEHHBIE 110 TPeOOBaHUIO yUUTEJIS.
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OneHka «3»:

* OTBET TIOJIHBLIM, HO TIPU 3TOM JOINYyIl[eHa CYIlleCTBeHHasi OIMOKa WU OTBET HEeIO/HbIH,

HECBSI3HBIMN.
Onenka «2»:

* TIpu OTBeTe OOHApY)KEHO HElOHWMaHWe YJalllUMCsl OCHOBHOTO CO/iep)KaHus y4uyeOHOro
MaTepyana WM JOMYIeHbl CYI[eCTBeHHbIe OLIMOKH, KOTOpble YYall[UHCs He MOXKeT
WCIIPaBUTH MPH HABOZSIIMX BOMPOCAX YUUTEJIS.

Onenka «1»:
* OTCYTCTBUE OTBETa.

@doH/, TeCTOBBIX 3aZIlaHUM [/l TeKYILlero KOHTPOJIsl 3HaHUi 110 TeMe:
Bbibepume 00uH NpasuibHbIX 8APUAHM:

Oo6was popmyJia npegebHbIX aM(aTHUYECKUX aMHHOB:
CnH2n+2N

CnH2n+3N

+CnH2n+1NH?2

CnH2n+4N

AToM a30Ta B 3TH/IAMHHE HAXOJHUTCA B TAaKOM )Xe COCTOSIHMM THOpHAM3AIMH, KaK M aTOM
yrjiepoja B:

+3TaHe

STHHE

3TeHe

6enH3oJ1e

CKO0J/IBKO G-CBH3Eﬁ B MOJIEKy.Tle MeTHU/IaMHHaA:
5

+6

7

4

HasBaHnmue y BemjecrBa:
CH3 -CH-CH2-CH3

NH2

3-aMuHOOyTaH
MeTH/I3TH/IaMUH
+2-aMMHOOYyTaH
OyTunamMuH

MN3omepom 2-aMHHONIPONaHa AB/ISAETCA:
3TUIaMUH

MeTHU/IPOIN/IaMUH

2-amMmuHOOyTaH

+TpUMeTHU/IaMUH

I'omosioramMu siB/IfieTCA Mapa BeliecTB:
0eH30/1 U aHWIUH
METHU/I3TUIAMUH U TPUMEeTH/IaMUH
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+2-aMMHOOYTaH ¥ U30ITPOTNH/IaMHUH
2-MEeTHJITIPOIIaH U 2-MeTH/I0yTaHa b

Bosiee ciuibHBIE OCHOBHBIE CBOICTBA NMPOSIBJ/IAET:
aMMHaK

+AUMeTH/IaMUuH

AHW/INH

MeTUu/IaMUH

ITepBUYHbIe AMHHBI MOXKHO OT/IHYUTH 0T BTOPHUYHBIX C MIOMOIIBIO:
+HNO>

H2S0q4

[Ag(NH3)2]OH

O2

BoccraHoB/ieHMeM HUTPOOeH30/1a MO/Ty4YaloT:
3TUI0eH30/1

reKCUIaMuH

+aHUJIUH

0eH30/1

IIponuiaMiH B3aUMOJIEHCTBYET C:
TMIPOKCH/IOM HaTpHSsI

TOJIyOJIOM

OKCH/IOM a/TFOMUHUS

+CONMSTHON KUCIOTOU

B cxeme npeBpamenust CH4 — X - CH3NH?2 BemnjectBoM « X» AB/ISIeTCA:
+CH3NO>

CH30NO>

C:HsOH

CH3COOH

Kakoe BelljecTBoO He pearupyer ¢ JUMeTHJIaMHHOM:
BO/IA

KHCIOPOZ,

cepHasi KUCJ/IOTa

+TUPOKCHU/ HATPHUSI

BemecTBoM «X» B cxeme
X - (CH3)2 CH - NH2 sBasieTcs:
rpornaH
1-HuTpOIIpONaH
+2-HUTPOIIPOIIaH
rporaHoJ-1

Kakoe 13 BemecTB 0yeT H3MeHATh KPACHYI0 OKPACKy JIaKMyca Ha CHHIO?

(dbpykTOo3a
MypaBbHHasl KUCJIOTa

(heHnnaMuH
+3TU/IAMUH

B cxeme npeBpaiieHui

93



C6H6 - X1 - X2- [C6H5NH3]CI
BelecTBaMi «X1» B «X2» COOTBETCTBEHHO SIB/IAIOTCA:
C6H5NO2 u C6H5CI
C6H50H u C6H5CI
C6H50H 1 C6H5NO2
+C6H5NO2 u C6H5NH?2
MeTo/1Ka NTpoBe/ieHUs1 KOHTPOJISI

[TapameTpbl METOUKH 3HayeHue rapameTpa
IIpenen nanTEILHOCTHA BCETO KOHTPOJIS 15 MuHyT
[TocnenoBaTeIbHOCTH BEIOOpPA BOITPOCOB CnyuaiiHas
IIpeniaraemMoe KOJMUeCTBO BOIIPOCOB 5

Kpurtepuu oLieHKH:

- 5 0a//I0B BBICTABJISAETCS CTY/I€HTY, KOTOPBIN MIPAaBUIbHO BBITIOHSIET 5 TECTOBBIX 3a/[aHUIA;
- 4 6aJ/1a BBICTABJISIETCS CTY/IEHTY, eC/IU TTPABUIBHO PellieHO0 4 TeCTOBbIX 3aflaHusl.

- 3 0as1/1a BBICTAB/ISIETCS CTY/IeHTY, eC/IU TIPAaBU/IbHO pelleHo 3 TeCTOBBIX 3ajaHus

CamocrosTenbHas padora
(JomaiiiHee 3a/jaHHe)

§25, ynp.1-10

KouTponupyemble 3HaHMsi: oOrpefesieHue, KiaccuUKaliio, HOMEHK/IaTypy, CBOWCTBa,
CrocoOblI TI0/TyYeHUsI ¥ IPUMEeHEeHHe aMUHOKUCIIOT;
- BellleCTBa U MaTepuaJibl, LIMPOKO UCMO/b3yeMble B IPAaKTUKe: aMUHOKUC/IOTHI, KarlpoH;

yMeHHUs1: -O0BSICHATh: PEAKIMOHHYI0 CIOCOOHOCTb OpPraHUYeCKMX COeJUHEHUH OT
CTPOEHUSI UX MOJIEKYJT; BBITIOJIHATD XUMUUECKWUN SKCIIePUMEHT T10 pacrio3HaBaHUI0 BaKHEUIIINX
OpraHWYecKUX BelleCTB, TOIYyYEHHI0 KOHKDETHBIX BeIlleCTB, OTHOCSIIUXCS K U3yueHHbIM
KjlaccaM CoeJJHeHUH;

Bonpocs! asis onpoca

1. TTonsTHE 06 aMUHOKUC/IOTAaX, UX KIaCCU(PUKALUS U CTPOEHHE.

2. HomeHk/1aTypa aMMHOKUCIIOT.

3. /IBONCTBEHHOCTb KWCJIOTHO-OCHOBHBIX CBOWCTB aMHHOKMC/IOT W ee TPUYMHBI.
bunonsipHbie MOHBI.

4. Peakijyu KoHzileHcaumu. [lentuHas cBsA3b.

5. CuHTeTMYecKHe BOJIOKHA: KanpoH. Knaccudukarys BOIOKOH.

6. ITonyueHre aMUHOKHC/IOT, UX MIPUMeHeHHe U Ouosiornyeckast yHKIIWS.

Kpurepuu onieHKH 001ue /iisi yCTHOTO OTBeTa
Onenka «5»:
* OTBeT MOJIHbIM Y NPaBU/IbHBIN HA OCHOBAaHWU M3YUYEHHBIX TeOPUH;
* MaTepuas U3/0)KeH B OTpe/ie/IeHHOM JIOTUUeCKOU M0C/ej0BaTe/IbHOCTH, TUTepaTypPHbIM
SI3bIKOM;
* OTBET CAMOCTOSITE/TbHBIMN.
Onenka «4»:
* OTBET MOJIHbIN U NPaBU/IbHbIM HA OCHOBAaHUU M3YyUYeHHBIX TeOpUH;
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* MaTepuajq M3J/IO)KEeH B OIpeJeieHHOW JIOTUYeCKOM T0C/e0BaTelbHOCTH, TPU 3TOM

JIOTTYIIIeHbI IBe-TPU HeCyIlleCTBeHHbIe OIMOKU, UCTIPaB/IeHHbIe TI0 TPeOOBAHUIO YUUTEIS.
OueHka «3»:

* OTBET TIOJIHBIM, HO TIPH 3TOM JOINYyIl[eHa CYIl[eCTBeHHasi OIMMOKa WM OTBET HEIO/HbIH,

HECBSI3HBIN.
Onenka «2»:

* TIpU OTBeTe OOHApY)KEeHO HEelOHWMaHWe YyJallldMCS OCHOBHOTO COjiepKaHus y4ueOHOro
MaTepyana WM JOMYIeHbl CYI[eCTBeHHbIe OIIMOKW, KOTOpbIe YUalllUiiCs He MOKeT
WCIPaBUTH MPU HABOZSIIMX BOMPOCAX YUUTEJIS.

Onenka «1»:
* OTCYTCTBHME OTBETa.

@DOoH/1 TeCTOBBIX 3a/laHUU [/1s1 TEKYILero KOHTPOJIsl 3HAHUM T10 TeMe:

Bbibepume 00uH npasunbHblx 8apuUaHm:

OcHOBHbIE CBOHCTBA aMHHOKHC/IOT 00yC/I0B/IeHbI MPUCYTCTBHEM B MOJIEKYJIe:
yIJ1eBOJ,0POZHOIO pafivKara,

+aMUHOI'PYIIIIHI,

KapOOKCU/IbHOU IPYIIIIBI.

B cuIbHOIIEI0YHOM Cpefie aMHHOKHC/IOTA MPe/CTaB/IsAeT CO00i:
+aHUOH,

KaTHOH,

OUITOSIPHBIN WOH,

HeWUTPa/IbHYI0 MOJIEKYJy.

AMMHOKHCJ/IOTBI, KOTOPbIe He MOL'YT CHHTe3UPOBaThCA B OPraHu3Me uyeji0BeKa, a MoCTynawT
C mHIIeH, Ha3bIBAKTCA:

O-aMUHOKHUC/IOTaMHU,

MUIEeBbIMU,

+He3aMeHUMBIMU,

reTepoLMK/INYeCKUMHU.

CKO0JIbKO M30MepPHBIX JUIENTH/0B MO)KHO MOJIyYUTh U3 ABYX aMMHOKHMC/IOT — [JIMLUHA U
ajaMuHa?

+/ABa,

TpH,

yeThIpe,

MSITh.

OcTaToK KaKoi aMHHOKHC/IOThI, HApPsIAy C acllapariHOBOM KHC/I0TOM, BXO/JUT B COCTaB
acraprama?

JIeN1IYH,

+deHunanaHuH,

BaJIvH,

[JIALMH.

I/ICHOJIb3y}I IJIMIUH U 4/1aHUH, MO)XXHO l'lOJIy‘-II/ITb pa3JII/I‘-IHbIX AMIIENTU/A0B:
1;
+2;
3;
4.
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I'muuH 06pasyer c/10)KHBIH 3¢Hp B pe3y/ibTaTe B3auMO/|eHCTBHA:
C TU/IPOKCU/IOM HaTpUsI

¢ 6pomMoBOZIOPOOM

+C 3TaHOJIOM

C aMHUHOYKCYCHOM KMC/IOTOM

2-aMUHONPONAaHOBasl KMC/I0Ta U a/IaHUH AB/ISAIOTCS:
CTPYKTYPHBIMU HU30MepaMu

reoMeTpUueCKMMU M3oMepaMu

+TroMOJIoraMu

OJIHUM U TE€M ke Bell[eCTBOM

Yucio nzomMepHbIX aMUHOKUCIOT coctaa C4HIO2N paBHo:
+3;
b

b

SR

AmvuHokuciora coctasa CH3 — CH — CH2 — COOH Ha3bIBaercia:

I
NH2

O - aMMHOMACJ/ISIHast KUC/I0Ta;
+3-aMHUHOOyTaHOBasi KUC/IOTa;
3- aMMHOKAarpoHOBask KUCJ/IOTa;
2-aMUHOIIPOIaHOBas KUCJ/IOTa

AMMHOKHUC/IOTHI KaK ¥ aHHJIHH Pearupymor C:
KOH

CHsCl

+HCI

H>

MeTo/1MKa TIPOBe/IEHUs] KOHTPOJISI

ITapameTpbl METOUKH 3HaueHWe rapamMeTpa

[Ipesen nUTEILHOCTH BCETO KOHTPOJIS 15 MUHYT

ITocsieioBaTeILHOCTH BEIOOpA BOMPOCOB CnyuaiiHas

IIpepyiaraemMoe KOTMUECTBO BOMTPOCOB 5

Kpurepuu onjeHKu:

- 5 0a//10B BBICTABJISIETCS CTY/I€HTY, KOTOPBIM MPAaBUIBHO BBITIONHSIET 5 TECTOBBIX 3a/JaHUIA;
- 4 6as1/1a BBICTAB/ISIETCS CTY/IeHTY, eC/IU TIPAaBU/IbHO pelleHo 4 TeCTOBBIX 3a/aHusl.

- 3 0as1/1a BBICTAB/ISIETCS CTY/IeHTY, eC/IM NIPaBU/IbHO pellieHo 3 TeCTOBBIX 3a/,aHust

CamocrosTebHasA padora
(JomaiiHee 3a/jaHMe)

§26, yrip.1-7

KoHTponiupyemble 3HaHHMA: oONpefie/ieHHe, KIaCCU(QUKALIUI, HOMEHK/IAaTypy, CBOWCTBA,
crnocoObl TIOSTyYeHus ¥ pUMeHeHe OeJlKOB,;
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- BeleCTBa U MaTepHaJlbl, IIIMPOKO MCII0/JIb3yeMbIe B ITDAKTUKE: 6EJ'IKI/I;

yMeHHUs1: -O0BSCHATh: PEaKLMOHHYI0 CMOCOOHOCTh OpraHUYecKUX COeJUHEeHH! OT
CTPOEHUS UX MOJIEKYJT; BBITTOHATE XUMHUUYECKHW SKCIIePUMEHT I10 PACT03HAaBaHUIO BaXKHEMIIINX
OpraHUuYecKHX BeIeCTB, TOJIyUeHUI0 KOHKDETHBIX BeIeCTB, OTHOCSIIUXCA K W3yYeHHbIM
KJlacCaM COeJJMHeHUH;

Bonpoce! g5 onpoca

1. Benku kak mOpupoAHble ToyvMMepbl. [lepBUuHasi, BTOpPUYHAs, TpPETHUYHass U YeTBEPTHUUHAas
CTPYKTYphI 6enkoB. PuOpU/ISpHBIE U T/I00Y/IApHBIE OE/TKH.

2. XuMHuecKue CBOWCTBa OeNKOB: TOpeHWe, JeHaTypaliys, THUpPOJN3, KaueCTBeHHbIe (LIBeTHbIE)
peaxkLivu.

3. Buonornueckue GyHKIUKU OEJTKOB, UX 3HAUEHHE.

4. beslKu Kak KOMIIOHEHT MUI. [IpobieMa 6e/TKOBOT0 ToJI0/JaHus ¥ ITYTH ee pPellleHusl.

Kpurepuu oneHku 001ue /11 yCTHOTO OTBeTa
OneHka «5»:

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

* MaTepuas U3/I0)KeH B OTpe/ie/IeHHOM JIOTMUeCcKo Mocie0BaTe/IbHOCTU, JTUTePaTyPHbIM
SI3BIKOM;

* OTBET CAMOCTOSITE/IbHBIM.

OneHKa «4»:

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

* MaTepuajl M3JIO)KeH B OIpefie/IeHHOW JIOTUYeCKOW TI0c/iejoBaTe/lbHOCTH, TIpH 3TOM
JOTYIIIeHbI 1Be-TPH HECYI|eCTBeHHbIE OLTMOKH, UCTIPAB/I€HHbBIE 10 TPEOOBAHUIO YUUTEJIS.

OneHKa «3»:

* OTBET TIOJIHBIH, HO TMPH 3TOM JIOMYIlleHa CYI[eCTBeHHasl OIIMOKa WM OTBET HEMOJIHBIH,

HeCBSI3HBIN.
OneHka «2»:

* TIpu OTBeTe OOHApy)KeHO HelOHWMaHWe YJalldMCsi OCHOBHOTO COjiepKaHus y4ueOHOro
MaTepuajia WM JOMYIeHbl CYIeCTBEHHble OLIMOKH, KOTOpble YyuallluhiCsI He MOXXeT
WCIIPaBUTh MPU HABOJSIIUX BOMPOCAX YUUTEIS.

Onenka «1»:
* OTCYTCTBHE OTBeTa.

IIpakTHyeckas padora Ne 7.
AMUHBI. AMUHOKUC/IOTBL. Benku (MHCTPYKLIMS T10 BBITIOJIHEHHIO Ha CTp 292).

Llens: vcce[0BaTh Ha MpaKTHKe (U3MUeCKHe M XUMUUeCKre CBOWCTBA aHW/IMHA, T/IMLIMHA, Oenka.
Kpurepuu onjeHKa NpakTH4YeCKOo# padoThI

5 0a/1/10B:

paboTa BbIMO/IHEHA MTOJTHOCThIO M TTPABU/ILHO, CJe/IaHbl TIPaBU/IbHbIE HAOJTFOIEHHST U BBIBO/IBI;
9KCIIEPUMEHT OCYIIIeCTB/IEH MO0 IJIaHy C YJYeTOM TEeXHWKU 0e30MacHOCTM U TpaBW/ paboThl C
BellleCTBaMH 1 000py/J0BaHUEM;

MIPOSIB/IEHbI OpPTraHU3alMOHHO-TPY/IOBbIe yMeHHs (TIO/IeP>KUBAIOTCA UMCTOTAa pabouero mecra u
TIOPSI/IOK Ha CTOJIe, SKOHOMHO MCIT0J/Ib3YIOTCSI PEaKTUBBI).

4 doanna:
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paboTa BBINOJIHEHA TPABU/ILHO, CAeaHbl MpaBUIbHbIE HAOMIO/IEHUs W BLIBOJBI, HO TPU 3TOM
9KCIIEPUMEHT TIPOBE/IeH He TOJHOCTBIO WJIM JIOMYIIEeHbI HeCyIllecTBeHHbIe OLIMOKKM B paboTe C
BeIL[eCTBAMH U 000pYyI0BaHUEM

3 6aia:

paboTa BbIMO/IHEHA TIPABU/IBHO HE MeHee ueM HarloJIOBUHY WJIH JIOTyIeHa CyIeCTBeHHas OlInOKa
B X0Jle IKCIIeEpUMeHTa, B 00BsICHEeHHH, B 0(hOopMIeHUH paboThbl, B COOJIFOIEHUU TPABUI TEXHUKU
Oe3somacHocTi mTpu paboTe C BeljecTBaMd U 00OpYyJOBaHWEM, KOTOpasi WCIPABISETCS I10
TpeOOBaHUIO YUUTEIS.

2 6anna:

JonyileHbl aBe (M 6osee) CylecTBeHHble OIIMOKM B XO/le SKCIIepUMEHTa, B OOBSICHEHWH, B
odopmieHnH paboThI, B COOJTIOZIEHUU TIPABU/T TEXHUKHK 0€3011aCHOCTHU TPy paboTe C BelrjecTBaMu U
obopyioBaHHEM, KOTOPbIE YUaILUICs He MOYKET UCIIPAaBUTh ZiaXke 110 TpeOOBAHUIO YUUTEJIs.

1 6amn:

paboTa He BBIMOJIHEHA, Y YUaIL[eroCsl OTCYTCTBYIOT KCIIEPUMEHTA/IbHbIE YMEHHUS.

®DoH/ TECTOBBIX 3a/]JaHUH ZIJ1s1 TEKYIIIEr0 KOHTPOJIS 3HAHUH TI0 TeMe:
Bbibepume 00uH NpasuwibHbIX 8APUAHM:

AMMHOKHC/IOTBI, HE00X0AMMBbIe /I OCTPOEeHUsI 0e/IKOB, MOMA/al0T B OPraHU3M Ye/I0BeKa:
+C TaIen,

C BO3/YXOM,

C BOJIOH,

OT MaTepPUHCKOr'0 OpraHu3Ma.

CnupasieBHiHOe COCTOSTHHE TO/TUTIENITH/{HOH LIeNH SIB/IAeTCS CTPYKTYPoH OesKa:
TIepBUYHOM,

+BTOPHUYHOM,

TPeTUUHOMU,

YeTBEPTUYHOM.

JleHaTypanue Ha3bIBaeTCs:

CBsi3bIBaHUe Oe/TKaMH MOJIEKYJT BOJBI,

+YacTUYHOE W TTOJTHOE pa3pyliieHre MPOCTPAHCTBEHHOW CTPYKTYPhI O/TKOB TIPH COXPaHeHU!
TepBUYHOM CTPYKTYPBI,

paciiienyieHye MoUMNenTHAHON LieMy Mo/, AeicTBrueM (hepMeHTOB,

rotepsi 6eIKOBOM MOJIEKY/ION 3/IEKTPUUYECKOTO 3apsi/ia TPH OTpeZie/IeHHON KUC/IOTHOCTH CPe/bI.

I'napou3 6e/1K0B HCIO/IB3YIOT:

+ 17151 TIOJTy4eHUs] aMUHOKHCJIOT,

IJIs1 TIOJTyUeHHsT CTY/IHeH,

1Sl CHYDKEHHSI PaCTBOPUMOCTH Oe/IKOB B BOZIE,
7151 KaueCTBeHHOTO 0OHapy»KeHusi Oe/TKOB.

Ilpu ropeHnn 0e/IKOB OIYIIAeTCsl 3amax:
TYXJ/IBIX SIUL,

FX0KEHOr 0 pora,

amMMuaka

rOpeJsion pe3vHBI.

Jlns npoBeieHNsI KCAHTONPOTEMHOBON PeaKLMU NMOTPedyeTcs peareHT:
H>S0O4
Cu(OH),
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+HNO3
FeCl3

beslkamMu Ha3bIBAKTCA:

TPUPO/IHBIE TIOJIMMEPbI, MOJIEKYJIbl KOTOPBIX MOCTPOEHbI U3 OCTaTKOB MOHOCaXapU/i0B;
+TIpUPO/IHbIE TIOJIUMEPhI, MOJIEKY/IbI KOTOPBIX MMOCTPOEHbI U3 OCTaTKOB (-aMUHOKUCJIOT;
TIPUPO/IHBIE BEIeCTBA. MPE/ICTaB/IsONe COO0M C/I0XKHBIe 3(UPHI ITUI[EPHUHA U BBICIIIHX
KapOOHOBBIX KHCJIOT;

TIPUPO/THBIE TTOTMMEPBI, MOJIEKYJ/Tbl KOTOPBIX TIPEZACTaB/ISIOT COO0M Moc/e[0BaTe/TbHOCTh
HYK/IeOTU/IOB;

Kakue u3 pyHKIMii CBOMCTBEHHBI 0e/TKaM?
KaTajuThuuecKas,

TPaHCIOPTHas,

3all[UTHas,

+BCe CBOMCTBEHHBI.

MaccoBas 01 KAaKOro 3/ieMeHTa B 0e/IKax Hau0o/1bIaa?
+yriepoga,

BOJIOpPO/Ia,

KHC/I0POJa,

asora.

B no/iuMepHoii Henu 0e/IKOB coce/JHHe 0CTaTKH aMUHOKHCJIOT CBA3aHbI APYT C PyromM
CBAI3BIO:

BO/IOPOZIHOM,

aMUHOM,

+MenTUHOM,

AUCYb(MUIHOM.

BuTKM ciMpa/ii BTOPUYHOM CTPYKTYPbI 0€/IKa CKpelnyieHbI IJIaBHBIM 00pa30oM 3a cuer
CBsi3el:

HMOHOBBIX,

KOBaJIeHTHBIX,

+BOJOPOJHBIX,

AUCyTbGOUIHOMN.

K penarypanum 0e1ka MO)KeT IPUBECTH:
fob6aB/ieHye CU/IbHBIX 3/IEKTPOJIUTOB,
HarpeBaHue,

(13BO3/€ElCTBYE,

+BCe OTBEThbI BepHbI

Be/iku SIBIAIOTCA 0JHAM W3 BaKHEHIINX KOMIIOHEHTOB ITHIIH. B 0CHOBe YCKOPeHus 0e/lKa B
YKeJIyJOYHO-KHUIIIeYHOM TPAKTe JIeXKUT PeaKIus:

OKUCTIeHUS,

+TUAPOIIN3a,

3TepudrKaLys,

JleruzipaTaLyu.

H3roroB/ieHue Ge3e 0CHOBAaHO Ha CIIOCOOHOCTH 0e/IKOB K:
TU/IPO/N3Y,

99



rujipaTaruu,
+TeHo00pa30BaHMu1o,
JleHaTypariu.

Jlns npoBejeHus OMypPeTOBOM peaKkuu NMoTpefyeTcsa pearexT:
HNO3

(CH3COOQO),Pb,

H>S04

+CuSO0Oa.

Hauuue cepbl B 6e/IKax 00HapyKMBaeTCs ¢ IOMOIILI0 peareHTa:
HNO3

Cu(OH)>

FeClz

+(CH3COOQO)2Pb

MeToMKa TpoBe/ieHUsi KOHTPOJISI

[TapameTpbl MeTOUKH 3HayeHue rapameTpa

IIpemen nanTETLHOCTHA BCETO KOHTPOJIS 15 MuHyT

ITocsieioBaTeILHOCTH BEIOOpA BOMIPOCOB CnyuaiiHas

IIpepyiaraemMoe KOMUeCTBO BOTIPOCOB 5

Kputepuu onieHKH:

- 5 0Q/VI0B BBICTABJISIETCS CTY/I€HTY, KOTOPBIM MPAaBUIBbHO BBITIOHSIET 5 TECTOBBIX 3a/JaHHIA;
- 4 6aJ1a BBICTABJISIETCS CTY/IEHTY, eC/IU TTPaBUIBHO PellieHo 4 TeCTOBbIX 3aflaHusl.

- 3 0as11a BBICTAB/ISIETCS CTY/IeHTY, eC/Ii TIPaBU/IbHO PelleHo 3 TeCTOBBIX 3ajaHus

CamocrosTenbHas pabora
(JomaiHee 3ajaHue)

§27, ynip.1-10

Hroroeast KonrposibHas padora mo pasaeny «OpraHuyeckasi XHMHUsD»

Bapuanr 1.

1. 3anuiuvTe ypaBHEHUsl peakldil, C TOMOILbI0 KOTOPbIX MO)XHO OCYIECTBUTb TipeBpallleHUsl.
YKakuTe yci0BUs peakiuii. [laiiTe Ha3BaHUsI OpraHUYeCKUM BellleCTBaM.

CHs - CH2 OH - CH3-C=0 - CHs- COOH

2. B 0gHOM U3 COCy[I0B HAXO4UTCS pacTBOp ajbZeruja, B JpyroM- pacTsop auertoHa. IIpeanoxure
CriocobblI orpe/iesieHHst COAEePKUMOro KaXK/[0ro cocyza.

3. CocraBbTe (opmysbl BemjecTB: a) OyraHon-2; 6) OyreH-3-on1-1; B) rugpokcubeH3onm; T) 2-
MeTH/0yTaHab.

4. Berunciire o6beM Boziopoia (H.y.), BBIZIETUBIIEr0Cs: TIpyU B3auMoielcTBuu 94 1 deHonma ¢ 5T
HaTpus.

5. 3anMiuuTe ypaBHeHHsl peakl{dii, C TOMOLbI0 KOTOPBIX MOXXHO OCYLIECTBUTb TMpeBpalljeHusl.
YKakuTe yc10BUs peakjuil. [laiiTe Ha3BaHWSI OPraHMYeCKUM Bell|eCTBaM.

CH3-CH2-C=0 - CHs3-CH2-COOH - CH3z - CHCI - COOH
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6. CoctaBbTe (OPMYJIBI OFHOTO TOMOJIOTa Y BO3MOKHBIX M30MEPOB BEI[eCTBA, COCTaB KOTOPOTO
C4HgO,. K KakuM KjlaccaM OpraHMuYecKUX COeJMHEHWI OTHOCSITCS JaHHbIe BelljecTBa? Ha3soBuTe
uX.

7. Kakve Macchl KAC/IOTHI U CIIUPTa HEOOXOAMMO B3ATh [yisl TMO/ydeHHs 1 T MeTuialeraTa Ipu
BbIxo/le 3¢pupa 60% 0T TeopeTHUeCKH BO3MOXKHOI0?

8. 3anMiuuTe ypaBHeHUs] peaklLdd, C MOMOLbI0 KOTOPbIX MOXXHO OCYILEeCTBWTbH IIpeBpallieHMUs.
YKaxuTe yc10BUs peakjui. [laiiTe Ha3BaHWS OPraHUYeCKUM BelljeCTBaM.

Kpaxman — T/IH0KO3a — 3TaHO/I — 3THJEH — aleTHIeH —» 0eH30/1 — HUTPOOEeH30/1.

9. CocraBbTe CTPYKTYpHble (opMysbl: a) HuUTpobOeH3osa; 0) MeTWIITWIaMWHA;, B) 2-
aMHHOITIPOTIaHOBOM KMCJIOThI; T') CaXapo3bl.

10. Berunciure Maccy NpoOAyKTa peakLiuM, eCIyd [JI Hee UCMOo/b30Baiyd 18,6 r annivHa U 14,6 T
XJIOPOBOZJ0POJA.

Bapuanr 2.

1. 3anuiuMTe ypaBHEHHUsI peakLWif, C TIOMOILIbIO KOTOPbIX MOXXHO OCYILeCTBUTH IpeBpalleHUsl.
YKaxuTe ycioBUs peakiui. JlaiiTe Ha3BaHWs OPraHWUUeCKUM BelleCTBaM.

CH> - CH3-C=0 - CH3-CH>,OH

2. OObsACHUTE, TOUEMY KHCJIOTHbIe CBOWMCTBA (DeHoJjla BBbIPA)KEHBI CH/IbHEE, UeM KUC/IOTHbIE
CBOMCTBa BOJIbI U CITUPTOB.

3. CocraBbTe (hopMy/bl BellecTB: a) mNeHTaHawon-1,2; 6) 3-OpomripomaHanb;, B)1,2-
JUTUIPOKCHOEH30T; T) MPOIaHoI-2.

4. Tlpu okucieHun 8,8 T YKCyCHOro asbJerWja aMMHAuHbIM pacTBOPOM OKCHZa cepebpa
BbIleINOCh 35 T cepebpa. Beumc/iuTe MaccoByrO [O/O BbIXOZA cepebpa OT TeopeTHUecKd
BO3MOJKHOI'0.

5. 3anumuTe ypaBHEHHs Peakiivii, C TIOMOILIbI0 KOTOPbIX MOXXHO OCYIIeCTBUTH TpeBpalljeHUsl.
YKaxuTe ycioBUs peakiuii. JlaiiTe Ha3BaHWs OPraHUUeCKUM BelleCTBaM.

CH3 - COOCH3 — CHs - COOH - CHj3 - COONa

6. CocraBbTe (hOpPMyJ/bI OJHOTO TOMOJIOTA M BO3MOJKHBIX M30MEpOB Bell[eCTBa, COCTaB KOTOPOTo
CsH1002. K Kaknm KjiaccaM OpraHrueCcKux COeJVHEHWW OTHOCSTCS JaHHble BeljecTBa? Hasosure
UX.

7. Kakoii obbeM Bozopoza (H.y.) MOXKHO TOJIYyUYWTh TIpYM B3aumogeiictBuu 13,2 T OyTaHOBOM
KUCJIOTHI C 6 T MeTa/l/InuecKoro HaTpus?

8. 3anuilvTe ypaBHeHUs] peakldi, C TMOMOLbI0 KOTOPBIX MOYKHO OCYIeCTBUThL MpeBpallleHusl.
YKaxuTe ycioBUs peakijuii. JlaiiTe Ha3BaHWsI OPraHUUeCKUM BelleCTBaM.

Llenmono3a — TI/IIOKO3a — 3TaHON — YKCYCHas KWCIOTa - XJIODYKCYCHasi KUC/IOTa —
aMUHOYKCYCHasi KUCJIOTa — aMUHOAL|eTaT HaTpUs.

9. CocraBbTe CTPYKTypHBIe (GopMmynel: a) 2,4,6-TpuHUTpodeHona; 0) AumMeTWnaMuHa; B) b-
aMHUHOMAC/ISTHOM KUCJIOThI; T') (PPYKTO3bI.

10. TIpu BoccraHoBnenun 12,3 r HUTpoOeH30/1a nomyueHo 8,5 r aHuivMHa. KakoBa maccoBasi oS
BbIXO/]a aHWU/IMHA OT TeOpPeTUUeCKU BO3MOKHOI'0?

Bompocsl K 3K3aMeHny
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1. OcHoBHble MOHATHS XUMHM. BemjectBo. AtoM. Monekyna. XMMHUYeCKUM 3/1eMeHT.
Annorponusi.

2. [TpocTele M C/IOKHBIE BelljecTBa. KaueCTBeHHBIM U KOIMYECTBEHHBIM COCTaB
BelllecTB. XUMHUeCKue 3Haku M (opMy/bl. OTHOCHTe/IbHble aTOMHas U MOJIeKy/IsIpHasi Macchl.
KonnuecTtBo BeljecTsa.

3. CrexuomeTpusi. 3aKOH COXPaHEHHs MacChl BeleCTB. 3aKOH MOCTOSTHCTBA COCTaBa
BelL|eCTB MOJIEKYJIIPHON CTPYKTYPBI.

4. 3aKoH ABOraipo U CleACTBUS U3 HETO.

5. OtkpeiTie .. MeHgeneeBbiM [leproguueckoro 3akoHa. Ilepuoguueckuii 3aKOH B
dbopmynupoeke [1.1. MeHzeneeBa.

6. Ilepuoguueckass Tab/uIla XUMWUECKHX 3JIEMEHTOB — Trpaduueckoe oToOpakeHHe

TepuoANYecKoro 3akoHa. CTPyKTypa MepHoAWYecKOM TaOJUIbl: TIepuoAbl (Masble U OOJIbIINe),
rpymrsl (TJaBHast ¥ TOOOYHas).

7. AToM — coxkHast yactuia. Sapo (MpOTOHBI M HEMTPOHBI) U 37IEKTPOHHAs 000/I0UKa.
N3ororel. CTpoeHHe 3/1eKTPOHHBIX 000/10U€K aTOMOB 37IEMEHTOB MaJIbIX IePHUO/IOB.
8. Oco0eHHOCTH CTPOEHUs 3JIEKTPOHHBIX 000/I0UEK aTOMOB 3/IeMEHTOB OOJBIINX

nepuo/ioB (TiepexoHbIX 1eMeHToB). [ToHsTHEe 00 opOuTansix. s-, p- u d-OpbuTanu. D/IeKTPOHHbIe
KOH(UrypaLy aTOMOB XMMUUECKUX 3/IEMEHTOB.

9. CoBpemeHHasi (OpPMY/IMPOBKA MEepPUOAMUECKOr0 3aKOHA. 3HaueHue TepruoJUuecKoro
3aKOHa W TepuOoJUYecKold CHUCTeMbl XMMHYecKux sjemeHTOB [I.VM. MeHpeneeBa [/si pa3BUTHS
HayK{ Y MOHMMaHUsI XUMUUeCKOW KapTUHbI MHUpa.

10. VoHHasi xuMryecKasi CBsi3b. KaTHOHBI, nX 0Opa3oBaHHe M3 aTOMOB B pe3yJibTaTe
mporiecca OKWC/IeHWs. AHHWOHBI, UX o00pa3oBaHMe W3 aTOMOB B pe3yjbTaTe Tpolecca
BOCCTaHOB/eHUsl. VIOHHasg CBsA3b, KaK CBfI3b MeXXJy KaTMOHaMM M aHUOHaMHU 3a CyeT
371eKTPOCTaTUUeCKOIO ITPUTSKEHUSI.

11. Knaccudukariys HOHOB: TI0 COCTaBYy, 3HaKY 3apsifia, HA/IMUUIO THAPATHOW 000T0UKH.
VonHble KpucTannmueckve perleTkd. CBOMCTBAa BelleCTB C MOHHBIM TUIIOM KpHCTa/UIMYeCKOU
pelleTKH.

12. KoBasieHTHass xumMueckasi CBsisb. MexaHU3M 00pa30oBaHMsi KOBaJIEHTHOM CBSI3U
(oOMeHHBI W [JOHOPHO-aKLIeMITOPHBIN). OIeKTPOOTPHUIIATeIbHOCTh. KOBasileHTHbIe TOJ/IipHAs U
HeroJIsipHast CBsi3u. KpaTHOCTh KOBa/IeHTHOW CBS3M.

13. MonekynsipHble ¥ aTOMHble KPUCTa//IMueckde pereTkd. CBOWCTBA BeLECTB C
MOJIEKY/IIPHBIMA YU aTOMHBIMU KPUCTA/UIMUeCKMMHU pelleTKaMH.

14. Metammmyeckas cBsA3b. MeTtajyiiueckasi KpUCTa/uIMuecKas pelleTka U MeTajimyeckas
XuMHUecKas cBa3b. dr3nueckre CBOMCTBA MeTaslIoB.

15. ArperatHble COCTOSHMSI BelleCTB W BOJOpPOAHas CBfA3b. TBepjoe, XUAKOoe U
razoobpa3Hoe COCTOSIHMsI BelljeCTB. [lepexos BelljecTBa M3 OJHOTO arperaTHOr0 COCTOSIHUS B
npyroe. BogoposHas CBs3b.

16. Yucrsle BewjectBa U cmecu. [IoHdaTHe 0 cmecu BewecTB. ['OMOreHHbIe U reTeporeHHbIe
cvecu. CoctaB cMeceii: oO0BeMHass M MaccoBasi [I0JId KOMIIOHEHTOB CMECH, MacCoBas [0Jist
TIpUMeCeH.

17. Bopga kak pactBopuTesib. PacTBOpMMOCTH BelljecTB. HachilljeHHble, HeHaChIl|eHHbIE,
TrepechlllleHHbIe pacTBOPbLI. 3aBUCUMOCTb PAaCTBOPUMOCTH Ta30B, KUAKOCTeH U TBEP/bIX BeLeCTB
OT pa3/nyHbIX (aKTOPOB.

18. MaccoBas [j0/11 paCTBOPEHHOI' O BelleCTBa.

19. ONeKTPO/UTBl M He3JIeKTPOIUThL. [IOHATHe 3/1eKTPOIMTUYeCKOU AUCCOLMALUN.
MexaHH3Mbl 3/1eKTPOIUTUUECKON JUCCOLMALMK /ISl BelleCTB C Pa3/IMUHbIMUA TUMIaMU XUMUUECKON
CBS3U.

20. CrereHb 3/€KTPOMTUUECKON quccotaiiid. CuibHble U C1a0bble 3/IeKTPOJIMATHI.
OCHOBHBIE TIOIOKE€HHsI TeOPUU 371eKTPOJIMTUYECKOM Auccouyauvi. KucaoTel, OCHOBaHUS U COJIU
KaK 3J1eKTPOJIUTEL.
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21. KucnoTbl Kak 37eKTPO/IMTBI, MX KaacCH(UKAlUs T0 Pa3Id4YHbIM TpPU3HAKaM.
XUMHYecKkre CBOMCTBAa KUC/IOT B CBETE TEOPUHU 3/1EKTPOIUTHYECKOW JUCCOLMALIH.

22. OcobeHHOCTH B3aUMO/IEMCTBHSI KOHLIEHTPUPOBAHHOM CepHOM M a30THOM KHUCJIOT C
MeTasuilaMu. OCHOBHBIE CITIOCOOBI MO/TyueHUsT KUC/IOTHI.

23. OcHOBaHMS KaK »5/€KTPOJUThl, UX KIacCU(PUKALUSg IO pasIUyHbIM IPU3HAKAM.
XyUMUUeCcKre CBONCTBAa OCHOBaHWM B CBeTe TeOpUU 3JIEKTPOJUTUUECKOW AWCCOLMALMK.
Pa3no)keHre HepaCTBOPUMBIX B BOZie OCHOBaHMA. OCHOBHBIE CITOCOOBI ITOJTyUeHUs] OCHOBAaHHM.

24. Comu Kak 31ekTposuThl. Co/id cpejiHUe, KUC/ble U OCHOBHble. XMUMHUEeCKH CBOMCTBA
COJIel B CBETe TEOPHUU JIEKTPOTIUTHUECKOU muccoruanyi. CrocoObl TIOyYeHus COe.

25. I'uiponiv3 coneii.

26. Cosneobpa3sywomye U HecojeoOpasywoiue OKcuabl. OCHOBHbIe, aM(bOTepHble U
KHACTIOTHBIE OKCH/IbI. 3aBUCHMOCTh XapaKTepa OKCHja OT CTelleHW OKHC/eHUss 00pa3yrollero ero
MeTas1a. XMMHAYeCcKre CBOWCTBA OKCUZOB. [TosyueHre OKCUI0B.

27. Knaccudukanmss xuMuUyecKMX peakiuil. Peakuyu coefvHeHMs, pa3JioXKeHUs,
3amerrieHusi, obmeHa. Karamutuueckue peakuuu. OOpaTvMble W HeoOpaTHMble — PeaKIUM.
['oMoreHHble U reTeporeHHble peakLivy.

28. OK30TepMuUecKrde U 3HJ0TepMUYecKre peakluu. TeryioBoi 3QQeKkT XuMUUecKux
peakiuii. TepmoxumMuuecke ypaBHeHUs.

29. OxuOIMTe/IbHO-BOCCTAHOBUTe/IbHbIe peaklu. CrerneHb OKWC/IeHUs. OKUCIUTeNlb U
BOCCTaHOBJIeHHWe. BoccTaHOBUTeb U OKUCeHHe. MeToz 3/1eKTPOHHOTO OanaHca [Jjisi COCTaB/IeHUs
yPaBHEHHUH OKUC/IUTe/TbHO-BOCCTAHOBUTE/IBHBIX PeaKLUi.

30. IloHsSTHE O CKOPOCTH XUMHYECKHX peakiuil. 3aBUCHUMOCTb CKOPOCTHM XHWMUUECKHX
peakLuid OT pa3uyHbIX (AKTOPOB: TPUPOJbI pearvpyroliux BelecTB, WX KOHL|eHTpaLUH,
TeMIlepaTypbl, IOBEPXHOCTU CONPUKOCHOBEHUS U UCII0/Ib30BaHUS KaTaau3aTopoB.

31. Ob6patuMble ¥ HeoOpaTHMble peakLMH. XWMHUYeCKOe paBHOBECHe W CIOCOObI €ero
CMelLLeHUSs.

32. Metauibl. OCOOEHHOCTH CTPOEHHWS] aTOMOB W KpUCTa/uioB. (Pu3nueckue CBOMCTBa
MeTannoB. Krnaccudukaiusi MeTanioB MO pa3/idyHbIM TpU3HAaKaM. XHWMWUYeCKre CBOMCTBa
MeTaJl/IoB. DJIEKTPOXUMUYECKUN psifl HaNpsDKeHUU MeTaioB. MeTanioTepMusl.

33. Obume criocobbl mosnyyeHusi MetannoB. [loHsTHe 0 MeTannyprud. [lupomertannyprus,
TU/IpOMeTasulyprus U 3nekrpomerannyprusi. CIijiaBbl YepHble U [JBeTHBIE.

34. Hemetamibl. OcoOeHHOCTH CTPOeHHWsl aTOMOB. HemeTanibl — TIPOCTbIe BelljeCcTBa.
3aBUCHMOCTb CBOWCTB raJIOTeHOB OT MX NosoxeHus B [lepyuogrueckoii cucrteme. OKUCIUTETbHBIE U
BOCCTaHOBUTE/IbHbIE CBOWCTBA HEMETA/UIOB B 3aBUCUMOCTU OT UX TIOJIOXKEHUsS B Py
3/1eKTPOOTPULIATE/IbHOCTH.

35. Ilpegmer opraHnueckoM XuWMUW. IIpUpOAHBIE, WCKYCCTBEHHbIE W CHHTETHUYECKUe
opraHuueckue Beljectsa. CpaBHeHVe OpraHUYeCKUX Bell[eCTB C HeOpraHUuyeCKUMH.

36. BaneHTHOCTb. XUMHUUeCKOe CTPOeHHe KakK MOPsAL0K COeJMHeHNsS aTOMOB B MOJIEKYJIbI 10
BaJIEHTHOCTH.

37. Teopus cTpoeHUs: opraHuueckux coefvHeHnd A.M. bytinepoBa. OCHOBHBbIe TTOJIOKEHUS
TeOprH XUMUUECKOT0 CTpoeHus1. Vi3oMepus 1 n3omepbl. XUMUUYecKre (OpMyJibl U MOJIe/TU MOJIEKYT
B OpPraHU4eCcKON XUMHUU.

38. Knaccudukaiusi BellecTB IO CTPOEHUIO YIJIEDOAHOrO CKejeTa M HaJu4uio
(yHKUMOHANBHBIX rpymIl. 'omonoru u romosnorusi. Homenkiatrypa IUPAC.

39. Knaccudukaiusi peaklii B OpraHM4eckoul xuMuu. Peakuyud mnpucoeguHeHUs
(TMapUpOBaHUs, rajOreHWpOBaHUs, THIPOrajJOreHUpOBaHus, THUApaTaluy). Peakuyu OTILeN/ieH s
(ZmernzpupoBaHusi, [erv/porajoreHMpoBaHus, JAeruppaTtanuu). Peakiuu 3ameleHusi. Peakiuu
H“30MepHr3aLiu.

40. AJsKaHbI: TOMOJIOTUYECKUH psifi, ©30MepUsi U HOMEHK/IaTypa ajKaHoB.
41. XuMuueckre CBOMCTBa anKaHOB (MeTaHa, 3TaHAa): ropeHHe, 3aMellleHUe, pa3Jio’KeHue,
JerupupoBanue. [IpumeHeHre alKaHOB Ha OCHOBE CBOMCTB.
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42. AnkeHbl. JTW/IeH, ero TojydyeHWe (JerdJpupoBaHUEM 3TaHa, JemNoJMMepr3aluen
nosvaTUIeHa). ['oMonoruueckuii psifi, U30Mepusi, HOMEHK/IaTypa a/IKeHOB.

43. XuMmuueckue CBOWCTBA I3TWJIEHA: TOpeHHe, KaueCTBeHHble peakiuu (obeci[BeurBaHUe
OpOMHOM BO/IbI M pacTBOpa TepMaHraHaTa Kajus), TUApaTalus, rnosMMepy3anusi. [IpumeHeHne
3TU/IeHa Ha OCHOBe CBOMCTB.

44. ueHbl U Kayuyku. [ToHsiTHe O AMeHaX KaK YIJIeBOJOpPOZaxX C ABYMsI ABOWHBIMU CBSI3SIMHU.
CompsbkeHHbIe [UeHbl. XUMHUUeCKHe CBoWcTBa OyTagueHa-1,3 W u3ompeHa: obecrjBeurdBaHUe
OpOMHOI1 BO/IbI U TIOJIMMepU3alivsl B KayuyKu. HaTypanbHbIM U CHHTeTUUeCKHe KayuyKu. Pe3uHa.

45. AnkuHbl. ArneTwieH. XWMHUYeCKWe CBOWMCTBA alleTH/IeHA: TOpeHWe, obecIiBeunBaHHe
OpoMHOI BO/bI, TIPUCOeAVHEHHe XJIOPOBOAOPOAA M ruzapatauusi. [IpuMeHeHWe areTWeHa Ha
OCHOBe CBOMUCTB. MeXXKaccoBasi U30Mepus C alKaJreHaMu.

46. Apenbl. ben3zon. Xumuueckwe cBoiicTBa OeH30/a: TOpeHHe, peakI[UH 3aMelleHHs]
(rajloreHUpoBaHue, HUTpOBaHUe). [IpuMeHeHHe OeH30/1a Ha OCHOBE CBOMCTB.

47. TlpupojHble WCTOYHUKU YTJieBOZOpoAoB. [IpupojHbIii ra3: cocTaB, INpUMeHeHUWe B
KayeCTBe TOIUIMBaA.

48. Hed1b. CoctaB u niepepaboTka HedtH. [Teperonka Hedtu. HedprerpoayKThi

49.Criuptel. IlonyueHue 3TaHO/a OpOXKeHHEM TIJIIOKO3bl W TH/paTaled 3THieHa.
I'uapokcunbHas rpymnna Kak ¢pyHKIuoHanbHasi. [IoHsiTHe 0 peJje/IbHbIX OIHOATOMHBIX CITUPTaXx.
50. XumHuueckre CBOWCTBA JTaHOJA: B3aWMOJEMCTBHE C HaTpUeM, 0Opa3oBaHUe
TIPOCTBIX U CJIOKHBIX 3()MPOB, OKHC/IeHUe B anbjerus. [IpumMeHeHre 3TaHOMa Ha OCHOBE CBOMCTB.
AJIKOTr0/143M, ero nocjiefCTBYs U NpeaylipexieHue.

51. T'yiMLepyH Kak Tipe[CTaBUTe/lb MHOTOATOMHBIX CIUPTOB. KauecTBeHHasi peaklusi Ha
MHOI'0aTOMHBIe CITUPTHI. [IprMeHeHre ravLeprHa.

52. ®eHon. Pu3nyeckre U XUMUUecKHde CBoMcTBa ¢deHona. B3avMHoe BWsiHWE aTOMOB B
MoJjiekyse ¢eHosa: B3aUMO/IeHCTBUe C TUAPOKCHOM HaTpUsi U a30THOW KUC/IOTOM. [IprMeHeHue
(heHOIAa HAa OCHOBE CBOMCTB.

53.  Ampgeruppl. IloHsiTie 00 anbaeruzax. AJbJerujiHas TpyMna Kak (yHKIJMOHa/IbHas.
dopManbZerus U ero CBOKWCTBA: OKUCJIEHWE B COOTBETCTBYHOLIYH) KHUC/IOTY, BOCCTAaHOB/IEHUE B
COOTBETCTBYIOLLMH CIIUPT.

54. [Tonmyuenue anpJerujoB  OKUC/JIEHHMEM COOTBeTCTBYIOLIMX  COUPTOB. IIpumMeHeHue
(hopmasnbzeruzia Ha OCHOBe ero CBOWCTB.
55. ITonatne o KapOOHOBBIX KHCaoTaX. KapOokcwibHasi rpymma Kak —(yHKIMOHa/IbHaS.

'omonoruueckut psif rpe/je/ibHbIX OZHOOCHOBHBIX KapOOHOBBIX KUC/IOT. [loyueHre KapOOHOBbBIX
KHUCJIOT OKHCIeHUeM asb/Ieru/i0B.

56.  XumHuecKue CBOWCTBA YKCYCHOW KUC/IOTHI: 00I[e CBOMCTBA C MUHEPaTbHBIMUA KMCIOTaMHU
Y peakiusi sTeprudurkayu. [IpumeHeHre YKCYCHOM KMC/IOThI HA OCHOBE CBOMCTB. Briciive KUpHbie
KHCJIOThI Ha NIpUMepe NaJlbMUTHHOBOW U CTeapUHOBOM.

57. CnoxHble 3¢upbl U Xupbl. [lonyueHre C/I0KHBIX 3(DUPOB peakuyed 3TepudUKaLvU.
CnoxxHble 3¢Mpbl B IPUpO/ie, UX 3HaueHUe. [IpuMeHeHre C/10KHBIX 3(DUPOB Ha OCHOBE CBOMCTB.

58. JKupsbl Kak cnoxHbie 3¢upbl. Knaccudukaiys kxMpoB. XUMUUeCKUe CBOWCTBA ’KHUPOB:
TU/IPOJIM3 Y TUPUPOBAHUE XXUIKUX KUPOB. [IpriMeHeHe )KMPOB Ha OCHOBE CBOMCTB. Mbuia.

59. V¥YrneBoabl, ux Knaccudukaiusi: MoHocaxapu/bl (T/it0Ko3a, ¢pyKTo3a), Aucaxapujbl
(caxapo3a) u nosiMcaxapu/ibl (KpaxmaJsi 1 1e/Ir0J103a).

60. I'moko3a — BeleCTBO C JABOWCTBEHHON (YHKLMeNW — aibJerHJ0CIUpPT. XHUMHUUYecKue
CBOWCTBA IJIFOKO3bI: OKHCJIEHHE B TJIFOKOHOBYHO KUC/IOTY, BOCCTaHOB/IEHHE B COPOUWT, CIIMPTOBOE
OpoykeHue. [IpuMeHeHHe ITIOKO3bl HA OCHOBE CBOMCTB.

61. 3HaueHue YT/eBOZOB B >KUBOW TMpHPOJe W >XKU3HU yesioBeKa. [loHSTHE O peakLUsiX
TOJIMKOH/eHCALIUK Y TU/IPO/IM3a Ha MpuMepe B3auMOIlpeBpalljeHUil: T/IF0K03a - Morcaxapu/.

62. Amunbl. [loHsarve 006 amuHax. AsMdaTuuecKue amHHbI, UX KaaccuduKausi U
HOMEHK/IaTypa. AHW/IVMH, KaK OpraHMYeckoe OCHOBaHMe. [losyueHue aHW/IMHA W3 HUTPOOEH30/a.
[IpyMeHeHYe aHM/IMHA HA OCHOBE CBOMCTB.
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63. AMHHOKMCJIOTHI Kak am¢oTepHble AW(YHKIMOHA/IbHbIe OpraHWYecKhe COeJUHEeHUSI.
XuUMHUUecKre CBOMCTBAa aMHUHOKHUC/IOT: B3aUMOJENMCTBHE CO ljesiouyaMH, KHUCI0TaMU U Jpyr C
ApyroM (peakuusi ToOMMKOHJeHcanmu). IlentvpaHas cBaA3e W nomunentyjel.  [IpumeHeHue
aMMHOKHC/IOT Ha OCHOBE CBOWCTB.

64. Benku. [TepBuuHasi, BTOpUYHasi, TPeTUYHAsI CTPYKTYPbI 0e/KOB. XUMHUeCKre CBOMCTBA
OesKOB: ropeHue, fieHaTypaLysi, TH/IPO/K3, LIBeTHbIe peakjuu. bruonoruueckue ¢pyHKIMM 6e1KOB.

65. ITonumepsl. Benku v monvcaxapuibl Kak OMOTIOMMEpHI.

66. Ilnactmaccel. ITonydyeHue rosvMmMepoB peakliyell MoiMMepr3aLly U MOJUKOH/eHC ALy,
TepmMmoruiacTUuHbIe U TepMOpeakTHUBHbIe IijlacTMaccel. [IpeacraBuTenu racrMmacc.

67. BonokHa, ux knaccudukaius. [TonyueHue BooKOH. OTAesbHble TIpeACTaBUTEN
XUMHUYECKUX BOJIOKOH.

Pa3]l[('3fl 5. «KuHeTHUEeCKHE H TePpMOANHAMHUUYECKHE 3dKOHOMEPHOCTH IMPOTEKAHUSA
XUMHUYECKHX peaKunifl»

Tema 5.1. CKOpoCTh XMMHYEeCKHX peaKiiuii. XuMHuYecKoe paBHOBecHe

KonTpo/mpyemslie KOMIIOHeHTHI: 3; ; 32; Bi; Bz, JIPo 4, JIPo 5, IPo 7, JIPo 9, /IPo 12

KoHTpo/mpyemMble 3HAaHUSA: TTOHSATHUS: XMUMUYeCKasi peakiusi, KJlacCU(PUKaLUsi XUMHUUYeCKUX
peakIui, TeryioTa 00pa3oBaHUs COeJUHEHUsI, TeTTIOBOU 3PMEeKT XMMUUECKOH peaKI[|K, SHTPOIHS,
XUMHUecKas KhHeThKa. CKOPOCTb peakliuM, TOMOTeHHas peaklysi, FreTeporeHHasl peakLusi, SHeprus
aKTHBAallUM, TeMIlepaTypHbiii Ko3(h(UIMeHT peakiud, 3aKOH [JeMCTBYIOI[UX Macc, KaTajus,
KaTaJIn3aTopbl, XMUMHUUECKOe paBHOBeCHe, KOHCTaHTa paBHoBecus [Ipunuumn Jle [laresnbe.
yMeHHMsI: -TIPOBOJUTh pPacyeThl [0 XUMUUeCKUM (opMyJiaM U YPaBHEHUSIM peaKLIuii;

-OCYIIeCTBISATh CaMOCTOSITeNIbHBIN TMOMCK XWMHUeCKOW WH(GOpMali C MCIOIb30BaHUEM
pa3IMUHbIX UCTOUHUKOB (CIPABOUHBIX, HAyUHbIX W HAYUHO-TIOMYJSPHBIX W3/aHUMH,
KOMIBIOTEPHBIX 0a3 [laHHBIX, pecypcoB VHTepHeTa); UCIOMb30BaTh KOMIIbIOTEPHbIE
TeXHOJIOTHH [ijis 00pabOTKK M Tepefjaud XUMHUEeCKord WH(OpMaI[uu, U ee Mpe/ICTaBlIeHUs B
pa3nMyHbIX hopMax;

-MCI0/Ib30BaTh TMPUOOpPETEHHblE 3HAHWA W YMEHHsT B TPAKTHUECKOW [IeITeTbHOCTH U
MOBCEJHEBHON JKU3HU: [jIi TIOHMMaHWs T/100a/MbHBIX — TPO0JieM, CTOSIUX  Tepeq
Yye/IOBeUYEeCTBOM: 3KOJIOTUUYECKUX, JHEPreTUUeCKHUX U ChIPheBbIX; OOBSCHEHUS XUMHUUEeCKUX
SIBJIEHUH, TMPOUCXOASIIUX B MPHUPO/e, OBITY U Ha MPOU3BOJCTBE; KOJOTHUECKH TPAMOTHOTO
MOBeJIeHUsI B OKpY)Katolllel cpejie;

Bonpocs! g5 onpoca
1. Knaccudukanys XuMUUecKux peakliiii B OpraHMueckol M HeopraHudeckou xumuu. [loHsiTre o
XVUMHUYeCKO peakiuu. Peakiuu, uayique 6e3 u3MeHeHHUs] KaueCTBEHHOTO COCTaBa
2. Ckopocth xumuueckKux peakiui. Ilonstne o ckopoctn peakyui. CKOpOCTb TI'OMO- U
reTeporeHHON peakLMi. DHeprus akTUBaLUH.
3. @aKTOopHl, BAUAIOLIME Ha CKOPOCTb XMMHMUYeCKOM peakumu. [Ipuposa pearupyromjux BelecTs.
Temneparypa (3akoH BauT-I'oddda).
4. ®aKTOpBI, BIUAIOLME Ha CKOPOCTb XUMUUYECKOU peakiuu. KoHLleHTparys.
5. KaranusaTopel ¥ KaTanu3: TOMO- U reTepOreHHbI, UX MeXaHU3MbI.
6. 3aBUCMOCTb CKOPOCTH peakLjii OT I0OBepXHOCTH CONIPUKOCHOBEHUS PearpyroIINX BelllecTB.
7. OGpaTUMOCTh XUMUUECKMX PeaKLMii Bell[eCTB: a/yIOTPOIU3aliis U M30MepU3aLivsl.
8. Peakuyy, uaymye ¢ U3MeHeHHMEM COCTaBa BelleCTB: M0 YMC/Iy W XapakTepy pearupyrolux U
00pa3yolMxcs BellleCTB (pas/oykeHusl, CoeJUHeHUs], 3amellieHusi, 0OMeHa);
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9. Peakiuu, uayimme C M3MeHEHHEM COCTaBa BeLeCTB: 0 WU3MEHEHHIO CTelleHeld OKHUC/IeHMWs
3/71eMeHTOB  (OKWC/IUTE/IbHO-BOCCTAHOBUTE/IbHBIE M HE  OKWUC/IMTE/IbHO-BOCCTAHOBUTEJIbHBIE
peakLuun);

10. Peakiuu, uayiqyde C H3MeHeHHMEM COCTaBa BeleCcTB: MO TerioBoMy 3ddekTy (3K30- U
SHJ0TepMHUYECKUE);

11. Peakuuu, uaylye ¢ i3MeHeHHeM COCTaBa BeIlecTB: 110 ¢a3e (TOMO- U TeTeporeHHbIe);

12. Peakimu, wuiylye C W3MEHEHHWEM COCTaBa BeIeCTB: [0 HampaBjeHHI0 (oOpaTuMble |
HeoOpaTUMBbIe);

13 Peakuum, uayme C W3MeHEHUMEM COCTaBa BeLecTB: 10 HKCIIO0JIb30BAaHUIO Karajivd3aTopa
(KaTanuTUYeCcKre U HeKaTaJuTHUYecKue);

14. Peakuuu, uayimye C UW3MEHEHWEM COCTaBa BeIeCTB: MO MexaHu3My (paJuKasibHbIe,
MOJIEKY/ISIPHbIE U NOHHBIE).

15. BeposAITHOCTb NMPOTEeKaHWs] XUMUUECKUX peakLui. BHyTpeHHsIs S5Heprus, SHTabIus.

16. TerioBoi 3pdheKT XUMHUUeCKUX peakLviid. TepMoXUMUuecKre ypaBHeHHs.

17. CranpapTHasi SHTa/bIUS peakuyii u oOpa3oBaHus BelrecTB. 3akoH ['./. T'ecca u ero cieacTBusl.
ODHTPOTIHS.

18. Xumuueckoe paBHOBeCHE. [ToHsTHE 0 XMHUUECKOM paBHOBECHH. PaBHOBecCHEBIE KOHLIEHTpallhH.

19. IMHaMWUYHOCTb XWMHUYECKOT0 paBHOBeCHs. PaKTOpPBbI, BAUSIOLIME HA CMeljeHre PaBHOBECUS:
KOHLIeHTpaLsl, /laBjieHue, Temrepatypa (npuHuun Jle [lartesnbe).

Kpurepuu onjeHKHu 001ue /1A yCTHOTO OTBeTa
OneHka «5»:

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

* MaTepuas U3/0KeH B Orpe/ie/IeHHOM JIOrMUecKo# MocieloBaTe/IbHOCTU, TUTepaTyPHbIM
SI3BIKOM;

* OTBET CAMOCTOSITE/IbHBIM.

Onenka «4»:

* OTBET IMO/HbIN U MPaBU/IbHBIA Ha OCHOBAaHUU W3YUYeHHBIX TeOpUH;

* MaTepuajl M3JIO)KeH B OIpeJie/IeHHOW JIOTUYeCKOW TI0C/ie/[oBaTeTlbHOCTH, TPH 3TOM
JOTTyIIleHbI IBe-TPU HeCyllleCTBeHHbIe OIIMOKH, UCTIPaB/ieHHbIe TI0 TPeOOBaHUIO YUUTe/Is.

Onenka «3»:

* OTBET TOJIHBIHA, HO TPH 3TOM JIOMYIlleHa CYI[eCTBeHHasl OIIMOKa WM OTBET HEMOJIHBIH,

HeCBSI3HBIN.
OneHka «2»:

* TIpu OTBeTe OOHApY)KEHO HelOHWMaHWe YyJallldMCsi OCHOBHOTO COjiepKaHusl y4deOHOro
MaTepvajia WM JOMYIeHbl CYIeCTBEHHble OLIMOKH, KOTOpble YyualluhiCsI He MOXXeT
WCIIPaBUTh MPU HABOJSIIUX BOMPOCAX YUUTEISI.

Onenka «1»:
* OTCYTCTBHE OTBeTa.

TumnosBbie 3agauu
1. KoHcraHTa ckopoctu peakiuu A + 2B « 3C paBHa 0,8. HauasibHble KOHLIeHTpaLMU BellecTB A
u B paBHbI cootBeTcTBeHHO 2,0 M 11 3,0 M. Beruncivre CKOpOCTh peakliiy B Ha4a/IbHbIM MOMEHT U
KOr/ia KOHI|eHTpalus BeljecTBa B crana paBHoit 0,6 M.
2. KoHcranTa ckopocty peakiuu 2 A + B « 2C paBHa 0,6. HauanbHble KOHL|eHTpALMU BelecTs A
v B paBHbl cooTBeTcTBeHHO 0,4 M 1 0,5 M. Bbluniciiute CKOpOCTh peakiiy B HayaIbHbIi MOMEHT U
B MOMEHT, KOr/ja KOHL|eHTpaLus BelectBa A ymeHbuuTcs Ha 0,2 M.
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3. Uepe3 10 muHyT mocsie Havana peakiyud 3 A + B o 2 C koHueHTpauuu Beljects A, B u C
coctaBuwi cootBeTcTtBeHHO 0,3 M, 0,1 M u 0,04 M. KoHcTaHTa CKOpOCTH peakiuu paBHa 0,5.
Bbluncnte CKOpOCTh peakliy B HauaIbHbIM MOMEHT U uepe3 10 MUHYT moc/ie Hayasia peakLiviu.
4. KoHCTaHTa CKOPOCTU peaKLMM pa3/ioyKeHust oKcua a3ota (1) Ha a30T U Kucaopos paBHa 5 x 10
. Ucxopnast koHueHTpauusi okcuga asora (I) paBHa 4,0 M. BelunciuTe HadalbHYH0 CKOPOCTh
peakiiM U ee CKOPOCThb, Korjja pa3noxxurcs 40% okcuga aszota (I).
5. B romorenHou cucreme A + 2 B « C paBHOBecHble KOHLleHTpaLuu BelecTB A, B u C paBHbI
cootBerctBeHHO 0,05 M, 0,10 M u 0,20 M. BpuvciuTe KOHCTaHTY pPaBHOBECHSI M MCXOZHbIE
KOHL[eHTpaLuy BeljectB A u B.
6. KoHcTaHTa paBHOBeCHs TPy CUHTe3€e aMMHaka M3 a30Ta YW BOAOpoAa, paBHa 0,1. PaBHOBeCHbIe
KOHL[eHTpaLlMi BOJOpOJa M ammuaka paBHbl cooTtBeTcTBeHHO 0,6 M u 0,2 M. Boruuciure
Havya/IbHYIO0 ¥ PaBHOBECHYIO KOHL|eHTPALUM a30Ta.
7. Konnentpauyu okcuzia cepbl (IV) U KucIopozia o peakijuu ObLIM COOTBETCTBEeHHO paBHbI 0,03
M u 0,015 M. Ilpu paBHOBecuu KOHILeHTpauusi okcupga cepol (IV) crana paBnHoii 0,01 M.
Bbluncinte paBHOBeCHbIE KOHLIEHTPALMK KUCI0poAa, okcuza cepsbl (VI) U KOHCTaHTy paBHOBeCHS:
SO2 +O2 « SO3
8. PaBHOBecue mipoliecca pasnoxkeHusi okcuga aszora (IV) Ha okcup asora (II) u Kucaopop
YCTaHOBU/IOCh MPU KOHLeHTpalusix okcuzaa aszota (IV), okcupa asora (II) u kuciopoza, paBHbBIX
cootBerctBeHHo 0,08 M, 0,02 M u 0,01 M. BpluMC/IUTE KOHCTAHTY paBHOBECUSI U HauajbHbIe
KOHLIEHTpaL[M1 UCXO/JHbIX BeIlleCTB.
9. KoHcraHTa paBHOBecusi romoreHHou cucrtembl AB —~ A + B paBna 0,06. PaBHOBecHas
KOHL|eHTpalusi BemectBa A paBHa 0,03 M. HaiiTu HauanbHyr0 KOHLeHTpaluio BellectBa AB.
Kakas 071 3TOro BelljecTBa pa3/ioKuiacb K MOMEHTY YCTaHOBJIEHUs] pABHOBECHS?
10. PaBHOBecue B cucteme A + B « 2 AB ycTaHOBW/IOCH IPU KOHLIEHTpaLusx Belects A, B u AB,
paBHbIX cooTBeTcTBeHHO, 0,04 M, 0,02 M u 0,06 M. BbluuciuTe KOHCTaHTy paBHOBeCUs U
Hayva/ibHble KOHLIEHTPaLy UCXOHBIX BeIlleCTB.
11. B romorenHou cucreme A + B « 2C paBHOBecHbIe KOHL|eHTpaLuu BelectB A, B u C paBHbI
cootBerctBeHHO 0,12 M, 0,12 M u 0,06 M. BblunciuTe KOHCTaHTYy paBHOBeCHsS M HauasbHbIe
KOHL|eHTpaLuu Belects A u B.

Kpurepuu oneHku 001ue /I yMeHHs PeliaTh pacyeTHbIE 33/Ja4M M0 BCeM TeMaM

JUCIUILIMHBL.

-4

5 6a/10B:
B/IaZIeHUeM Ky/JIbTYPOW MBIIIEHUS]; CIIOCOOHOCTBIO K 0000IIeHHI0, aHaiu3y, KPUTHUECKOMY
OCMBICTIEHHIO, CUCTeMaTHU3allid, TIOCTAaHOBKe Iefell W BBIOOPY IyTedl WX [OCTW)KEHUs, B
JIOTUYeCKOM PacCY>KJEHHU U PellleHNH HeT OIMOOK, 3a/jaua pellieHa paljOHa IbHBIM CII0COOO0M.
4 6anna:
B JIOTUYECKOM pacCy)XJEHWM W peIleHWHd HeT CYL[eCTBeHHbIX OIIMOOK, HO 3a/laya pelleHa
HeparjMoHaIbHBIM CITI0COO0M /T JIOTTyIIIeHO He 6osiee BYX HECYIL[eCTBEHHBIX OIINOOK.
3 6amna:
B JIOTHYECKOM PACCY>KJeHUH HeT CyIIeCTBEHHBIX OLIMOOK, HO /IOMYIIleHa CylieCTBeHHast
2 6anna:
UMEIOTCS CYLLieCTBeHHbIe OIIMOKU B JIOTUUECKOM PacCyK/I€HUH U B PeLlIeHNH.
1 6amn:
OTCYTCTBUE OTBETA Ha 3a/jaHue.

CamocTosTeIbHasA padoTa
(JomaiiiHee 3a/jaHKe)

§11, ymp. 1-7

812, ymp. 1-8

§13, ymp. 1-10

811, ymp. 1-8
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@DoHJ TeCTOBBIX 3a/laHUH /I/IA TeKyL[ero KOHTPOJIsi 3HaHUH 10 TeMe:

Bbibepume 00uH NnpasuibHbIX 8ApUAHM:

CTaHAQPTHBIM COCTOSIHMEM Bell|eCTBa ABJ/ISAeTCH:

pacTBOPEHHOe BeleCTBO ¢ KoHLeHTpalueln 1 moss/ 1 npu 0° C u 1 aTm.
yrcToe BelecTBO 1ipu 0°C u 1 at™

pPacTBOPEHHOE BeleCTBO C KOHLeHTpalyen 1 MoJib/ KT 1ipu

25°Cu 1 atm

+uucroe BelecTBo Ipu 25 ° Cu 1 atm

Pa3HoCcTh CyMM SHTaIbNUH 00pPa30BaHUs MNPOJYKTOB PeaKIUd HW CYMM SHTA/JIbIHHA
o0pa3oBaHUs MCXOJHBIX BeIeCTB C Y4YeTOM CTeXHOMeTpHYecKHuX Ko3(p¢duiueHTOB B
YPaBHeHHH XMMHYECKO! pPeaKIii NMPH P = const, Ha3bIBaeTCH:

BHYTPeHHel sHepruel CUCTeMbI

SHTa/IbIMEN pa3/io)KeHus BelllecTBa

+Ter/IoBbIM 3(PheKToM XUMMHUUeCKON peakiun

M3MeHeHUeM SHTaIbITUU XUMHUUYeCKOU peaki[uu

Cucrema Ha3bIBaeTCA rOMOTeHHOM, eC/IH:

BCe Bell[eCTBAa HAaXOATCS B OAMHAKOBOM arperaTHOM COCTOSTHUU;

BCe BeIl[eCTBa HaXOASATCS B Pa3/IMUHBIX arperaTHbIX COCTOSTHHSIX;

OHAa COCTOUT U3 UaCTHUL] Pa3/IMUHBIX BEI[eCTB, Pa3/TMUHOTO

arperaTHOTO COCTOSIHUSI, PABHOMEPHO pacripe/ie/IeHHbIX OTHOCUTEJILHO JIPYT APYTa;

+0Ha OJJHOPOZHA BO BCEX CBOMX TOYKAX IO XUMUYECKOMY COCTAaBY M CBOMCTBAM U He COJIEPIKUT
rpaHUL{bI pa3zena

J1s1 KaKuX mporeccoB n3MeHeHue 3Heprum ['no6ca 0yer orpuniarenbHo mpu 260 K u
HOPMa/IbHOM aTMoc(epHOM JaB/IeHHU

TastHUA JibJia

TI/IaBJIeHNs JKeJle3a

+KpUCTa/I/IM3aLIUU BOJbI

KWUIIeHNs BOJbl

3aBHCHMMOCTb CKOPOCTH XUMHUUYEeCKOH pPeaKI[iH 0T KOHI[eHTPaLUu¥ Pearupyoiiux BelecTB
yCTaHaB/IUBaeT:

+3aKO0H JeUCTBYIOIIUX MacC /151 TOMOTeHHbIX peakLyui

nipaBu/io BanT- 'odda

3aKOH pa30apyieHust OcTBambga

ypaBHeHHe ['nb6ca

H3MeHeHHe KOHI[EHTPAIUK PearipyoiyxX BellecTB B eJUHHIY BpDEMEeHH B eJJUHHIIE 00beMa
WIM YH /10 YIeMeHTapPHBIX aKTOB B3aUMO/IeiCTBUS B eJUHHI]y BpeMeHH B eiMHULIe 00beMa
Ha3bIBaeTCs:

MOPSIAKOM peakLyu

+CKOpPOCTBIO peakliiu

MeXaHU3MOM peaKLIUU

SHepruen peakiuu

CKOpOCTh KaKMX XUMHYECKHX pPeaKkliii YBe/IMUMBAeTCs1 C POCTOM TeMIepaTyphbl:
JTFOOBIX

HUKaKUX

9K30TepMUYECKUX

+3HA0TEepMUUECKUX
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YBesimueHHe CKOPOCTH XUMHUYECKOH peakIiiy MPHU MOBBIIEHUH TeMIepaTypbl 00 bsICHAETCA:
YMeHbILIEeHWeM YMC/ia CTOJTKHOBEHUM MeXXly MOJIeKy/1aMu

yBeJIMUeHUEM MMOTeHLMA/IbHON SHEePTrUU MOJIEKYT

+yBe/TMYeHUeM UKC/ia aKTUBHBIX MOJIEKYJT

yMeHbllIeHHeM SHepruU akTUBaLUU

Eciu faB/ieHHe B peaKIjHOHHOM CHCTeMe MOHU3UTH B 2 pa3a, cKkopocTh peakuu 2NO + 02 —
2NO3:

YMEHBIIUTCS B 2 pa3a

YBeJIMUUTCA B 4 pasa

+yMeHbIIMTCS B 8 pa3s

YBeJIMUUTCA B 2 pasa

MaremMaTH4YeCcKUM BbIpa)keHHeM 3aK0Ha /IefCTBYIOLINX MacC

s peakpuu CO2(r ) + 4Hy(r) = CHy( 1) + 2H2 O(r ) siB/IsieTcA:
v =k C(CO2) - 4C(H2)

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

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

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

CKOPOCTB XUMHUYECKOH P€aKIui ABJ/IAE€TCA BbICOKOﬁ, ec/im:
SHepruvsa akKTUBallMX BbICOKAA

SHepruvsd akTUuBallW PdBHA 0

+3Heprus akTUBaLUU HU3Kasg

SHeprusa akKTuBallUKW CpeAHAA

IIpu yBenimueHuu Temmnepatypbl Ha 40 °C ckopocTh peakiuu Bo3pociia B 81 pas,
TeMInepaTypHbIil K03 QHuLeHT CKOPOCTH peaKI[ui PaBeH:

2

4

+3

5

Ha ckonbKo rpafycoB c/iefjyeT MOBBICHTH TeMIepaTypy ra3o00pa3Hoil cMecH /it
yBe/IMYeHHUs1 CKOPOCTH peaknuu B 16 pa3s TemnepaTypHbiM Ko3¢duipueHT paBeH 2:
20°C

30°C

+40°C

50°C

Ckopoctb npsimou peaknuu H> (r ) + Io(r) = 2HI ( r ) npu noBbILIeHNH JaB/ieHUs B 5 pa3
BO3pacTeT:

B 5 pa3

+B 25 pas

B 10 pa3

B 125 pa3

Ec1u fgaB/ieHHe cUCTeMbl YBe/IMUUTCA B 2 pa3a, TO CKOPOCTh XUMHU4YecKoi peakiuu 2Al (kp )
+ 3Clx( r ) = 2AICI3( Kp ) u3menuTca:

B 2 pa3a

+B 8 pa3
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B 16 pa3
B 32 pasa

Ckopoctb npamoi peakiiuu CO: () + C(rpadur ) = 2CO(r ) npu NoBbIlIeHUH AaB/ieHHs B 4
pasa Bo3pacrer:

B 4 pasa

B 8 pa3

+B 16 pa3

B 32 pasa

Bbibepume 00uH npasu/ibHbIl 6apuaHm omeema u Haxcmume KHONKy «/lanee»

MaremaTHyeCKHMM BbIpa)keHHeM 3aKO0Ha JieficTByoIuX Macc s peakuuu C (rpadwut ) + 2N>
O (r) = CO2(r) + 2Nz( r ) sB/IsIeTCA :

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

v=kC(C)-C(N20)?

+u =k C (N20)?;

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

Eciu npu noBbilieHUH TeMmneparypbl Ha 30° CKOpPOCTh peakijuy yBeJIM4yu/Iach B 27 pas,
TeMinepaTypHbIil KO3 PHIHeHT CKOPOCTH PeaKI[ui PaBeH:

8

2

4

+3

Ecniu TemnepaTrypHbii Ko3¢uijHeHT CKOPOCTH peaKIjuH paBeH 2, a TeMIiepaTypa Bo3poc/ia
Ha 20°, TO BO CKOJIBKO pa3 CKOPOCTb peaKI{uu BO3pacTeT?

+4

8

16

32

Ec/u 00beM 3aKpbITOH CHCTEMBI, B KOTOPO# YCTaHOBU/IOCH XUMHYeCcKoe paBHoBecue 2SO (T
)+ 02(r) - 2S03 (r ), yMEHBIIUTD:

TO CKOPOCTH TIPSIMOY Y 0OpaTHOM peakivii OCTAaHyTCSI paBHBIMU;

+CKOPOCTB TIPSIMOM peakLiiu CTaHeT OoJblile CKOPOCTH 0OpaTHOM peakiyy;

CKOPOCTb TPSIMOM peakliiy CTaHeT MeHbIlle CKOPOCTH 0OpaTHOM peakijuy;

paBHOBeCHe He CMeCTUTCS

K cMemeHHI0 XMMHYECKOr0 PaBHOBECHS PeaKI{UuH

4HCI (r) + O2(1) « 2 Clx(T1) + 2 H20 (Tr) B/1I€BO B 3aKpbITOH CHUCTeMe NpUBeJeT :
nobaByieHre KUCI0PoZa

+7100aBieHNe Xj0pa

BBeZIeHHe KaTajn3aropa

TIOHV)KeHHe JlaBJIeHust

KoHcTaHTa paBHOBeCHUs1 peakijiu
CO2(r) + CaO(kKp ) ~ CaCO3(kp):
Kp =[CO2 ] [CaO]/ [CaCO3]

Kp =[C0O2 ]/ [CaCO3]

+Kp = 1/[CO2]

Kp = [Ca0]/ [CaCO3]
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KoHcTaHTa XMMHUYeCKOro paBHOBeCHs MOKa3bIBaeT:

+COOTHOLLIEHHe MOJIIPHBIX KOHLIEHTPaLi POJYKTOB peakLiMi U UCXOJHbIX BellleCTB B COCTOSTHUU
XMMHYECKOr0 PaBHOBECHS;

BO CKOJIbKO pa3 MOJIsSIpHble KOHLIEHTPALMM NCXOHbIX BelljecTB 00Jibllie KOHLIeHTpaLj1ii PO YKTOB
peakLuy;

COOTHOIIIEHHE CKOpPOCTel TIPsIMOii M 00paTHOM peakI[vi;

COOTHOIIIeHUe SHepPrui akTUBALUK MTPSMOM ¥ 00paTHOM peakLuii

B BbIpa)keHHe KOHCTAHThI PAaBHOBECHS PEAKI[UH He BXOAAT KOHIeHTPal[uu
B3aMMO/IeHCTBYIOIIUX:

ra3000pa3HbIX BeIIeCTB

YKUJKUX BEL[eCTB

+ TBep/IbIX BEIIeCTB

PaCTBOPEHHBIX BEIEeCTB

PaBHoBecue peakuuu CO2( 1) + C(rpadur ) ~ 2CO(r ) npu NoBBIIIEHUH JaB/IeHUSA:
He CMeCTUTCS

CMeCTUTCS B CTOPOHY KOHEUHBIX IMPO/IYKTOB

+CMEeCTUTCS B CTOPOHY MCXO/JHBIX BEIlleCTB

V3MEHUTCS TMHEWHO

Tabmua 5
MeTtoauKa npoBeieHUs KOHTPOJIA
[TapameTpbl MeTOUKH 3HayeHue rapameTpa
[Ipefen nUTeILHOCTH BCErO KOHTPOJIS 15 MUHYT
IToc/ieoBaTeIbHOCTL BEIOOPA BOIIPOCOB CrnyuaitHas
[IpepiaraeMoe KOJIMUeCTBO BOIIPOCOB 5

Kputepuu orieHKu:

- 5 0a/UI0B BBICTABJISIETCS CTY/IEHTY, KOTOPBIN TIPAaBUILHO BBITIONHSIET 5 TECTOBBIX 3a/laHUM;
- 4 6a/1/1a BBICTAB/ISIETCS] CTY/IEHTY, eC/TU TIPaBUJ/IbHO pPelleHo 4 TeCTOBBIX 3a/laHusl.

- 3 6as1a BBICTAB/ISIETCS CTY/IEHTY, eC/IM TTPABUIBHO PeIIeHO0 3 TeCTOBbIX 3aflaHus

- 2 Das1/1a BBICTAB/ISIETCS] CTY/IEHTY, eC/IU TIPaBU/IbHO PeIleHo 2 TeCTOBBIX 3ajaHus

- 1 6as1 BBICTAB/ISIETCS CTY/IEHTY, eC/IA TIPaBU/IBHO pellieHo 1 TecToBoe 3aZiaHue

Paspen 6. PacTBopsbl
Tema 6.1. ITonaTHe 0 pacTBOpax
Tema 6.2. VicciejoBaHue CBOMCTB PacTBOPOB

KonTposmpyemblie KoMnoHenrsl: Y ; Bz; B3 JIPo 4, JIPo 5, JIPo 7, JIPo 9, JIPo 12
KoHTpoimpyemble 3HaHMA: TIOHSITHS: [JUCIIePCHble CUCTeMbl, (DaKTOpPbl YCTOWUYMBOCTH
JCTIePCHBIX CUCTEM

yMeHHMsI: T10/1b30BaThCsl Tab/MIleli pacTBOPMMOCTU COCTAaBJISITh TIOJHBIE M COKpallleHHbIe
HWOHHbIE YpaBHEHHUs THUApPOIM3a COJIel; OlpeJensaTh peakLUI Cpelbl B PacTBOpax CoOJIew;
pPacCUMThIBaTh KOHLIEHTPAL[MIO PACTBOPOB.

Bonpocsl s onpoca
1. Ilonatme o pactBopax. @PU3UKO-XMMHUUeCKas [IpUpOJia pacTBOpPeHUss U PpacTBOPOB.
B3anMozencTBre pacTBOPUTe/ISl U PACTBOPEHHOI'O BelljecTBa.
2. PacrBopumocth BerrjectB. CriocoObI BbIpa’keHUsI KOHL[EHTPALMM PACTBOPOB: MAacCOBasi /10JIst
PacTBOpPEHHOTrO BelecTBa (IpOLeHTHas), MOJISIpHasl.
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3. Teopust 371€KTPOJUTUYECKON OUCCOLMALMA. MeXaHu3M AUCCOLMALMUA BelleCTB C pa3IuuHbIMU
TUTIAMU XUMHUUYECKUX CBsI3eH.

4. BK/a/i PyCCKMX YYeHbIX B pa3BUTHe TpeJCTaB/eHui 00 37eKTPOJMTUUECKOW JHUCCOI[HAIIWU.
OCHOBHBIEe M0JI0’KEHUS] TEOPUH JIEKTPOIUTUUECKOU TUCCOL[AALIUU.

5. CrereHb 371eKTPOIUTAYECKON JUCCOLMALMK U (DaKTOphl ee 3aBUCUMOCTU. Cu/ibHbIE U CpefiHUe
3/71eKTPOJIUTHI.

6. [Huccouuanus BoAbl. Bomopozanbili mokasatenb. Cpefa BOAHBIX PacTBOPOB 3/1€KTPOJIUTOB.
Peakiiu o6MeHa B BOJHBIX paCTBOPaxX 3/71€KTPOJIMTOB.

7. l'mpaponu3 Kak oOMeHHbIH Tpoiiecc. HeoOpaTUMbIid THIPO/N3 OPraHUYeCKUX U HeOPraHUUeCKUX
CcoeIMHEHUH U ero 3HaueHue B TIpaKTUUeCKO! JiesiTe/TbHOCTU ueloBeKa.

8. ObpaTumelii ruapomm3 coneid. CTyrneHuaTbii rugposm3. [IpakTiHueckoe mpuMeHeHUe THAPOJI3a.
9. 'maponu3 opraHnuecKyx BelrecTB (6eKOB, XMPOB, YIIEBOOB, TTOJIMHYKIe0THIOB, AT®) u ero
Orosiornyeckoe U NMpakTUyeckoe 3HaueHre. OMblIeHHe XXUPOB. Peakiys srepudukariyy.

KpuTtepuu o1jeHKH 001jHe /1)1 YCTHOT'0 0TBETa
OrneHKa «5»:

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

* MaTepuas U3/0)KeH B OTpe/ie/IeHHOM JIOTUUeCKOoM Moc/iej0BaTe/IbHOCTU, JTUTepaTyPHbIM
SI3BIKOM;

* OTBET CaMOCTOSTEe/IbHBIH.

OueHka «4»:

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

* MaTrepuaq U37I0KeH B OIMpe/e/ieHHOW JIOTUUeCKOW T0oC/ae/loBaTe/IbHOCTH, TP 3TOM
JOTyIIeHbl 1Be-TPU HeCyll|eCTBeHHbIe OLTMOKH, UCTIpaB/ieHHbIe 0 TPeOOBaHUIO YUUTeJIS.

OneHka «3»:

* OTBeT TIOJIHBIN, HO TPH 3TOM JOIMYyIlleHa CYyI[eCTBeHHasi OMMOKa WA OTBET HeIOJIHBIM,

HeCBSI3HBIH.
OneHka «2»:

* TIpU OTBeTe OOHApY)KEHO HElOHWMaHWe YJallldMCSi OCHOBHOTO CO/iep)KaHus y4uyeOHOro
MaTepHasia WM [OMyIeHbl CYIeCTBeHHble OIIMOKH, KOTOpble YYall[uhCs He MOXXeT
WCTIPABUTD TIPU HABOZSIIUX BOMPOCAX YUUTEJIS.

Onenka «1»:
* OTCYTCTBHE OTBeTa.

IlpakTHueckasi padora
Tema: PelieHure 3KCIiepUMeHTaIbHBIX 3a/a4 10 TeMe THAPOJIU3.
Llenb: HayuuThCs pelllaTh KCIIEPUMEHTa/TbHbIE 33[au 10 XUMHH, OOBSICHATH HAabJIHO/aeMbie
SIBJIEHUSI

KpuTepuu o1jeHKH YMeHHUI pellaTh 3KClepuMeHTaIbHbIe 3a/1laud

OneHka «5»:

IJ1IaH peleHrs COCTaBJ/IeH ITPABUJIBHO,

NPAaBU/ILHO OCYIIeCTBJIEH MOA00P XUMUUECKHUX PEaKTUBOB M 060DPY/I0BaHUS;

[AaHO I10JIHOe 00BICHeHUEe U Clie/1aHbI BBIBO/JEL.

OneHka «4»:

IJIaH pelieHrs COCTaBJ/IeH ITPABUJIBHO,

NPAaBU/ILHO OCYIIECTB/IEH MOAOOP XMMHUUECKUX PeaKTUBOM M 000pYOBaHMSA, TIPU 3TOM [OIYIIEHO
He GoJiee IByX HEeCYILeCTBeHHBIX OIIMO0K B 00BACHEHUN U BHIBOJAX.

OueHnka «3»

IJ1aH pelieHrs COCTaBJ/ieH ITPABUJIBHO,
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MMpaBUJ/IbHO OCYIIeCTBJ/IEH HOA6OP XUMHUUYECKHUX PpeaKTUBOB H 060py,£[0BaHI/IH, HO [OITyIleHa
CyleCTBeHHada o1r1OKa B 00BSICHEeHUU U BBIBOJaX.

OueHka «2»:

JonymieHsl e (M 6osiee) omMOKM B IIaHe pelleHUs, B N0400pe XUMHUUYeCKUX pPeaKTUBOB W
060pyoBaHus, B 00BbACHEHUHN U BLIBOZAX.

Onenka «1 »:

3d/ia4a He pelieHa.

TunoBble 3afaum Mo TemMe:

Tumn 1. 3agaun Ha onpe/ie/ieHNe MacChl Bell[eCTB B pacTBope

Kakyto maccy cosu v 06eM BoZibl HeOOXOMMO B3SITh I/1s IPUTOTOBJIEHUST:
- 50 0,5 %-Horo pactBopa (oTBeT: 0,25 r, H20 - 49,75 mn);

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

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

- 401 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 c maccoBoi goseit conu 0,001 (otBet: 0,09 T, H20 - 89,91Mmn);
- 60 r pacTBOpa c MaccoBowu gosier conu 0,002 (otBet: 0,12 1);

- 50 r pacTBOpa c MaccoBotii goieii conu 0,05 (otBet: 0,25 r);

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

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

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

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

- 150 r pactBopa c maccoBoi gosert comu 0,004 (otert: 0,6 r);

- 200 r pacTtBopa ¢ MaccoBoii ponei conu 0,06 (oTBeT: 12 1);

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

Tun 2. 3ajauM Ha ompeje/ieHHe MacChl BEIECTB, HEOOXOJUMOM /ISl MO/JyYeHHs pacTBopa
HY)KHOW KOHI|eHTpaIuu

Kakoii 06bem Bojibl Ha/1o PUIUTH K 0,5 T caxapa, uToObl moyuuTh 1 %-Hbli pactBop? OTBeT: 45,5
MJT;

Kakoii 06eM Bo/IbI HaJ|0 TIPUINTE K 8 T coJi, UTOOBI 1o/TyunTh 2 %-HbIit pacTBop? OTBeT: 392 MT;
Kakyro maccy comu Hazio f106aBuTh K 200 M1 BOZibI, YTOOBI MOMyunTh 3 %-HbIM pacTtBOop? OTBeT:
6,21.;

Kakyro maccy comu Hazio 106aBuTh K 120 M1 Bozibl, yTOOBI MomyunTh 1 %-HbIi pactBop? OTBeT:
1,211,

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

Cwmewamu 0,4 r comu u 200 mn Bozabl. KakoBa MaccoBas [0S COIA B TIOJIYYEHHOM pacTBope?
OrtgerT: 0,002;

Cwmeraimm 20 r caxapa 1 250 mi Bogbl. KakoBa maccoBas 0/ caxapa B IIOJIy4eHHOM pacTBope?
OtBet: 0,074;

Cwmeranu 5 r caxapa 1 150 M1 BoAbl. KaKkoBa MaccoBas [0/ caxapa B I0JIyUYeHHOM pacTBope?
Ortgert: 0,032;

Cwmeruanu 2 r conu v 140 M Bogel. KakoBa MaccoBasi 101 CO/IUA B NOJIy4eHHOM pacTtBope? OTBerT:
0,014;

Cwmewamn 0,5 r comu u 300 mu1 Bozabl. KakoBa MaccoBas 0711 COIA B IIOJIYyYEHHOM pacTBope?
OTseT: 0,00166;

Cwmemammm rugpokcup, Hatpust NaOH B konmuectBe 1 mosib ¢ 1 1 Boapl. KakoBa maccoBas [jonst
TUJPOKCH/Ia HaTpUs B ToTyueHHOM pactBope? Otsert: 0,038;
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Cwmemasmm Hutpar Hatpuss NaNO3 B konmmuectse 0,1 mone ¢ 0,5 1 Bogpl. KakoBa MaccoBasi o/
HUTpAaTa HaTpus B royueHHOM pactBope? Oteet: 0,0167;

Tun 4. 3apaum Ha onpe/je/ieHUe MPOLIEHTHOI0 CO/iepP)KaHMs BelleCcTB B pacTBope

K 150 r 20 %-Horo pactBopa comssHOM KUC/I0Thl npwiuau 200 M Bozabl. KakoBo mporjeHTHOe
cojiep>kaHue COJITHOM KMCJIOThI BO BHOBB MoJiyueHHOM pacTtBope? OtgeT: 0,086 (8,6 %);

K 200 r 40 %-HOoro pacrBopa cepHOM KucaoTel npwian 80 mu1 Bogpl. KakoBo mporjeHTHOe
cofiepkaHre CepHOM KMC/IOThI BO BHOBB moJsiyueHHOM pacTBope? OtgeT: 0,286 (28,6 %);

K 90 r 6 %-Horo pacrBopa mnoBapeHHOW comu npwiaan 200 mi Bozabl. KakoBo mporjeHTHOe
co/iep>kKaHue TI0BapeHHOU CO/IM BO BHOBB ToyiyueHHOM pactBope? OtBeT: 0,0186 (1,86 %);

K 140 r 15 %-Horo pacrtBopa caxapa gosuad 160 my Bozabl. KakoBO mpoLieHTHOe coziep)kaHue
caxapa Bo BHOBb nojiyueHHOM pactBope? OtBeT:0,07(7 %);

K 200 r 40 %-Horo pacrtBopa ykcycHOW KUCAO0THI moawid 300 mi Bozabl. KakoBo mporieHTHOe
co/iepKaHre YKCYCHOW KHUC/IOThI BO BHOBB To/iyueHHOM pactBope? OtBeT: 0,16 (16 %);

K 80 r 30 %-nHoro pacrtBopa wenoun goauwad 420 mi Bozabl. KakoBO MpOLIEHTHOE COZep)KaHue
111eJI0UM BO BHOBB MoyyeHHoM pactBope? Otget: 0,048 (4,8 %);

K 120 r 1 %-Horo pactBopa caxapa mnpubaBwiv 4 T caxapa. KakoBo INpOLIEHTHOe COJiep>KaHKe
caxapa BO BHOBb TosiyueHHOM pactBope? OtBet: 0,042 (4,2 %);

Tun 5. 3aja4u € UCMO/Ib30BaHUEM MOHATHUA — PAaCTBOPUMOCTH

Kakyto Maccy cynbaTta HaTpusi MOYKHO TIOYUMTh TPU BbiapuBaHUM 50T HACKILLIEHHOTO PacTBOpa
nipu t 350 C, ecu ero pactBopumocTb 50 (Ha 100 r Bogel)? OTBeT: 16,7 T.;

CKOJIBKO TpaMM BOZBI Heo0Xoqumo /it pacTBopeHust 30 T HATpaTa CBUHLA, YTOOBI TIOTYUHIICS
HachbIleHHbINA pacTBop 11pH t 600 C (pacTtBopumocTs ero 105)? Otet: 28,57 r H20.;

Nwmeetrcs 300 r HaceiuenHoro npy t 150 C pacrBopa HuTpara Kanus. CKO/IBKO IpaMM HUTpara
KaJ/Iusl 3/1eCb COZIEP)KUTCS, €C/IM ero pacTBopuMocTh 257 OTBet: 60 T.;

B 300 r nHacbimenHoro mipu t 550 C cynbdara maruusi copepxkurcs 100 r cynbdaTa MarHus.
OnpefennThb ero pacTBOPUMOCTS (K03 duiieHT pactBopuMocTH). OTBeT: 50 r.;

B 200 r pactBopa KCIO3 mpu t 300 C cogepxutcsi 20 r KCIO3. Byger v ero pactBop
HaCBIIIeHHBIM, ec/ii ero pacTBopuMOocCTb 1ipu t 300 C — paBHa 10? OTBeT: OyZieT HaCHIeHHBIM;

B 100 r Bogp! nipu t 600 C pactBopsiercsi 110 r HUTpaTa Kaiusi, 00pa3yst HaChIII|EHHBIM PacTBOP.
KakoBa MaccoBasi 10711 HUTpaTa Kanusi B Takom pactBope? OtBeT: 0,524 (52,4 %);

Kakast Macca xnopujia 6apusi BBIKpUCTa//IM3yeTcsi Ipy BbinlapuBaHuy 13 300 T HACKILLEHHOTO TIpH t
900 C pactBopa, e ero pactBopuMocTb 55? OtBet: 106,45 T.;

Tun 6. 3afaun Ha omnpeje/neHHe MPOLEHTHOr0 CO/JepP)KaHUsA WIM MacCOBOU [0/IM BellleCTB B
pacTBope, Mo/Iy4yeHHOM NMPU CMelIMBaHUM PAaCTBOPOB Pa3HOH KOHI|eHTPaLUH

Cwmemamu 140 r 0,5 %-Horo pactBopa consiHoM KUcaoThl ¢ 200 r 3 %-Horo pacTtBopa COJITHOM
KUCI0Thl. KakoBO TIPOLIEHTHOE COZiep’KaHue COJISHOM KUC/IOThI BO BHOBB IMOJIyU€HHOM pacTBOpe?
OtgeT: 0,0197 (1,97 %);

Cwmewanu 50 r 5 %-Horo pactBopa cepHou KUCI0THI € 80 r 20 %-HOro pactBopa CepHOU KUCJ/IOTHI.
KakoBo 1npoLieHTHOe co/iep>KaHre CepHOM KUCIOThI BO BHOBb MOy4yeHHOM pactBope? Otset: 0,142
(14,2 %);

Cmemianmu 70 r 10 %-Horo pactBopa a3oTHoW KucaoTel ¢ 80 r 25 %-HOro pactBopa a30THOM
KUCA0Thl. KakoBO MpOLIeHTHOe cofiepkKaHue a30THOW KWC/JIOThl BO BHOBb ITOJIYYEHHOM pacTBOpe?
OtgeT: 0,18 (18 %);

Cwmemamu 60 r 2 %-Horo pactsopa rnosapeHHoM coiu ¢ 80 r 4 %-Horo pacTBopa NOBapeHHOU COJIH.
KakoBo mporieHTHOe coziep>kaHWe TOBapeHHOW COJIM BO BHOBb MOy4yeHHOM pactBope? OTBeT:
0,00314 (3,14 %);

Cwmemamm 20 r 0,5 %-Horo pactBopa caxapa ¢ 20 r 1 %-Horo pactBopa caxapa. KakoBa mMaccoBasi
[,0JI51 caxapa BO BHOBb nosiyueHHOM pactsope? Otset: 0,0075 (0,75 %);

KakoBa maccoBas [jo/isi HUTpaTa Kajvs B pacTBOpe, MosydyeHHOM Trocjie cmemrBanus 90 r 2 %-
Horo pactBopa 1 110 r 5 %-Horo pacTBopa HUTpaTa KajIusl.
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Otset: 0,0365 (3,65 %);
Tun 7. 3aaun Ha MOJIAPHYI0 KOHLIEHTPaLNI0
Ornpezie/iiTh  MOJISIPHYKO  KOHLIEHTPaLMIO pacTBOpa CEPHOM KHUCJIOThI, TOJyUeHHOIO TMpH
cMelMBaHuU 25 M 10-MO/ISIpHOTO pacTBOpa CepHOM KMC/IOTHI U 225 M1 BoAbl. OTBeT: 1 MOJIb;
Ornpesie/iiTh MOJISIPHYIO KOHLIeHTpauuto 73,8 %-HOro pactBopa CepHOM KHUC/OTHI, TJIOTHOCTb
kotoporo 1,655 r/m. OtBet: 12,46 mosb/n.;
Ornpesie/iiTh MOJIAIPHYRO KOHL|eHTpaluto 56,68 %-HOro pacTtBopa a30THOM KHWCJIOTBI, MJIOTHOCTb
Kotoporo paBHa 1,356 r/mi. OTBeT: 12,2 MoJib/11.;
Ornpesie/iiTh MOJISIDHYIO KOHLIeHTpauui0 18 %-HOro pacTBopa COJSIHOM KUCJIOThI, TJIOTHOCTb
Kotoporo paBHa 1,089 r/mn. OtBeT: 5,37 M0JIb//1.;
Kakoit 06bem 36,5 %-HOro pactBopa COJISTHOW KUC/IOTHI (1. 1,18 /M) HeoOXoauMo B3SITh AIst
nipurotoBaeHus 1000 mi 0,1 mosispHOro pactBopa? OtseT: 8,47 mit;
Bbrunciure mosspHyto KoHUeHTpauuio 10 %-Horo pactBopa cepHOM KUC/IOTHI (1. 1,07 r/mn).
Otset: 1,09 MoJIB;
Onpefendts MacCOBYIO [0/ a30THOM KUCIOTBI B 4,97 MOJIIPHOM ee pacTBOpe, IJIOTHOCThb
kotoporo 1,16 r/mi. OtBeT: 27 %;
BbrurciuTe MOJIIpHYIO KOHLIeHTpaLuio 16 %-Horo pactBopa cy/ibdara meau I, miotHocThio 1,18
r/mi1. OtBet: 1,18 mMomb/m1.;
Tun 8. 3aaun Ha 3/IeKTPO/IUTHUECKYIO AMCCOL{AALIUAI0
Kakue u3 crefyrouyx >XUAKOCTeH MPOBOJAT S/A€KTPUUECKWW TOK: 3TWIOBBIA CIUPT, BOZAHbIN
pacTBOp TJIFOKO3bl, BOJHBIM pPacTBOP TUAPOKCHJA HATpHs, pPacTBOP KUC/IOpPOAA B BOJe, BOAHbIN
pacTBOp KapOoHaTa HaTpusl, pacriaB TUAPOKcHUaa Kanvsa? OTBeT 00bsICHUTE.
CocTaBbTe ypaBHeHUs Auccolraiuy cieayromumx snekTponutoB: KOH, Al(NO3z)3, K3POs, NiSOs,
HNO3, Ca(OH),, FeCls, NaHPO4, (PbOH)NOs3, (NH4)>CO3, HCOONa.
CocTaBbTe ypaBHEHUsl [UCCOLMALMM BelecTB (B BO3MOXHBIX ciayvasx): NaOH, ZnO, HsS,
Al(OH)3, BaSiO3, Cu(NOs3)2, CH3OH, FePO4, AlCl3, CaSO4, CH3COOH, SiO».
Halijyute B CripaBOYHMKe 3HAaueHHsI KOHCTAHT 3/€KTPOJIMTUUECKOW AUCCOLMALIMM AJ/Is1 KUCJIOT U
orpezienuTe, Kakasi U3 HuX cuibHee: a) HoCO3z v H»S; 6) HNO; wim CH3COOH; B) HCIO unu
HIO.
CocTaBbTe MO/IEKY/ISIDHbIE U MOHHbIE ypDaBHEHUS PeakLiui MeXX/y BellleCTBaMU:
OnpezenyTe BO3MOXXHOCTb MPOTEKAHMsI peakiLiiii 0OMeHa MeXKy BOJHbIMH paCTBOPAMH BEIIIeCTB:

a) cynbdaTa Kanus ¥ TUAPOKCcHa bapus;

0) KapboHaTa HaTPUs U XJIOPUZA Ka/bIIUs;

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

') TUAPOKCU/IA HATPUSI U CEPHOM KUCJIOTHI;

1) cy/ib(UTa Kanusi ¥ a30THOM KUC/IOThI;

€) HUTpaTa allOMUHUS U XJI0pU/a Kasusl.
CocTaBbTe ypaBHeHHMS BOSMOXXKHBIX peakLUi B MOJIEKY/ISIPHOW, MOJHOM U COKpAILleHHOW MOHHBIX
dhopmax.

KpuTepuu onjeHKH yMeHHU# pelllaTh pacyeTHbIe 3aauH

Onenka «5»:

B JIOTHUECKOM PacCy)K/IeHUH U PEIIIeHHN HeT OIMOOK, 3a/jaua pellieHa paljioHaIbHbIM ClI0COO0M.
OneHka «4»:

B JIOTMYECKOM PacCyKJeHHM W pelIeHWd HeT CYI[eCTBeHHBbIX OIIMOOK, HO 3ajaya pelleHa
HepalquOHA/IbHBIM criocoboM i AOIMyILIeHO He boJtee ABYX HeCylIeCTBEHHbIX OIIINOOK.

Onenka «3»:

B JIOTUUECKOM pdCCY>XIAE€HUN HEeT CYLeCTBEHHBIX OH_H/I60K, HO A0ITylljeHa CyljeCTBeHHadA oirbKa B
MaTeéMaTU4YeCKHX pacyeTax.

OneHka «2»:

HNMEIOTCA CYIeCTBeHHbIE OILIUOKU B JIOTUUECKOM PacCCy>Xi€HHU U B pelIeHWH.
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Onenka «1»:
OTCYTCTBHE OTBE€TA Ha 3dJdHHE.

®DoHA TeCTOBBIX 3afjlaHUM /I/Ifl TEKYIero KOHTPOJ/Isl 3HAHUHU M0 TeMe:

Bbibepume 00uH npaguibHbIX 6APUAHM:
CooTHecHuTe Crioco0bl BHIPA)XKeHUA KOHIIEHTPAI[HI U eJHHUIbI H3MePeHUs KOHI[eHTPaI[Hi

1. MosisipHast 4. % (25%)

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

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

4. poLeHTHast 1. Monb/1 (25%)
/M

IIponieHTHasA KOHI|eHTpaILUs — 3TO:
Macca BeljecTBa B 1 M1 pacTBopa
MOJIb BelllecTBa B 1 KI' paCTBOpPUTEIS
MOJIb BelllecTBa B 1 IMTpe pacTBopa
+Macca BelectBa B 100 r pactBopa

MoJisipHasi KOHIIeHTpalus — 3T0:
Macca BelljecTBa B 1 M1 pacTBopa
MOJIb BelllecTBa B 1 KI' paCcTBOpPUTEIS
+ MOJIb BelllecTBa B 1 IMTpe pacTBopa
Macca BenjectBa B 100 r pactBopa

CK0/IbKO I'PaMMOB PacTBOPEHHOT0 BellleCTBa cojep>XuTcA B 50 I pacTBopa ¢ MaccoBoii AoJiei
(B-Ba) = 10%?

10r

20r

+ 51

40r

CKoO/IBKO MoJIeil paCTBOPEHHOT0 BelljeCTBa COAePXXUTCsA B 1 /1 eliiMoJ/IIpHOro pacTBopa?
0,2Mo071b

1mob

+ 0,1M0/1b

0,01mounb

Kakue u3 cieyomux 3/1eKTPO/TUTOB NMPHU AUCCorHanuu oopa3yomux noasl H* u OH-
O/AHOBPE€MEeHHO?

Ca(OH):

KOH

H3PO4

+AI(OH)3

Kakue IJIEKTPOJ/IMTHI ABIAKTCAH CUJIBHBIMU?
+HCI

H>COs3

H>,S

H3POq4

CKo0/IbKO HOHOB 00pa3yeTcsi IpH Aucconpanuu MmoseKy sl (NH4)2S04?
116



2
6
+3
4

Kakwue 3/IeKTpO/INTbI B MOHHOM yPaBHEHHMH CJ/IeyI0LeH peaKIiMH 3alMCbIBAIOTCA B BHJIE
HOHOB:

CaCO3

+HI

CaS;

CO2

Kakue BemecTBa 06pasyoT NPy JUCCONMALUY HOHBI Mn?*?
KMnO4

+MnClI,

Na>MnOg4

MnO3

Kakmue 3/1eKTpo/IMTHI 00pa3y0T NpH JUCCOLHALIUU XJIOpUA-uoHbI CI7?
KCIO3

+HCI

Ca(CIO):

HCIO

Kakwue 13 c/ieiyoiux 3/1eKTPO/IUTOB AB/IAIOTCA C/Ia0bIMU?
H>SO4

NaCl

AI(NO3)3

+H3PO4

Kakue BemjecTBa B MOHHOM YPaBHEHHH CJ/1e/lyIOIel PeaKIii 3aNMChIBAalTCA B BHE
MOJIeKYJI:

+H>S

Pb(NO3)2

NaCl

HNO3

YeMy paBHO HOHHOE TIpou3BeeHne Bogbl (t = 25°C)?
10—12

10-10

+10—14

109

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

12

+5

9

Kakue u3 c/ieyroiux coJieil He MoABeprarTcs rufpoausy?
PbNO3
+KNO3
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AIx(SO4)3
Pb,CO3

PacTBOpbI, KAKHUX 3/1IeKTPO/IMTOB XapaKTepu3ylTcsa 3HayeHusmu pH > 7?
+NaCO3

CaCl

AI(NO3)3

BaCl

Ilpu kakux 3HaueHusnx pH ¢enosipTanenH okpammBaercs B Ma/IMHOBBIN I{BeT?
+12

4

7

5

Kakyro oKpacky npuodperaer JakMyC B HeHTpa/JibHOH cpepe?
MaJIMHOBYIO

CHHIOIO

KPacHY0

+(uro1eToByIO

le/l B3aﬂM0}1eﬁCTBHH, KdKHX ABYX BelleCTB, IPOUCXOJUT pedKIUA HeﬁTpaﬂHBHHHI/I?
NaCI+AgNO3

BaCl>+H>0O

+NaOH+HNO3

BaCl>+H>S504

19 mu 11 %-ro pacrBopa KOH (p = 1,01 r/cm3) emernau
€ 200 M1 Bojpbl. PaccuMTaiiTe MOJIAPHYIO /10/TI0 TI0/TyY€HHOr0 pacTBopa.
0,0029;

+0,0031;
0,0034;
0,0028
Tao/mna 4
MeTtoauKa npoBeeHHsi KOHTPOJIA
ITapameTpbl METOUKH 3HaueHWe rapamMeTpa
[Ipefen nUTeILHOCTH BCETO KOHTPOJIS 15 MUHYT
[TocsieioBaTeILHOCTH BEIOOpA BOMPOCOB CrnyuaiiHas
[Ipepiaraemoe K0J1M4yeCTBO BOIIPOCOB 5

Kpurepuu onjeHKu:

- 5 0a//10B BBICTABJISIETCS CTY/I€HTY, KOTOPBIN TIPaBU/IbHO BBITIOHSIET 5 TECTOBBIX 3a/laHui;
- 4 6as1/1a BBICTAB/ISIETCS CTY/IEHTY, eC/IU TIPAaBU/IbHO peleHo 4 TeCTOBBIX 3a/jaHusl.

- 3 0as1/1a BBICTAB/ISIETCS CTY/IeHTY, eC/IM IIPaBU/IbHO pellieHo 3 TeCTOBBIX 3a,aHust

CamocTosTeIbHasA padoTa
(JomaiiiHee 3a/jaHMe)

8§15, ynp. 1-12
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8§16, ynp. 1-12
Bonpoce! 15 caMonpoBepKH

1. YTo HasbIBaeTCs IPOLIeCCOM 3JIEKTPOJUTHYECKOM [UCCOLMALMY, KaKue BelecTBa Ha3bIBAKOTCS
371€KTPOIUTaMU?

2. Kakve u3 mnpuBelleHHbIX BeleCcTB He dB/AOTCA syekTposurtamu: LiOH; CH3COOH;S02;
NH4C1; H2S?

3. Kakoy U3 npuBe/leHHbIX KATHOHOB XapaKTepeH I Aucconyanyy ocHoBHoU cou: OH”; Cu2+;
CuOH+; HC03”; H+?

4. Kakoli M3 TpUBeJEHHBbIX 3/IeKTPONUTOB OTHOCUTCA K amdotep- HbiM: NaOH; Mg(OH)2;
Fe(OH)3; A1(OH)3?

5. Kakuve MoHbI 00pa3yroTcs MpH Auccoranyy ruapokcuga xpoma (I1T) B kucsoi cpeze: Cr3+; H+;
OH';CHO33-?

6. B HampaBneHur 00pa30BaHMs KaKWX BeILECTB TPOTEKAlOT peakluy oOMeHa B pPaCcTBOpax
3/IeKTPOIUTa?

7. Kakas 13 puBeJIeHHbIX peakLii He NpoTeKaeT:

BaC12+K2S04 ->BaS04 + KC1;

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

Ba(NO)2 + KC1 -> BaC12+KN03?

8. Kakas u3 nprBe/ieHHbIX peaklUi SIBJISIeTCS peakliuell HelTpaau3alyu:

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

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

HNO3 + NH40H = NH4NO03 + H20.

9. Hammiwmre ypaBHeHHWe peakLMd B MOJIEKY/ISIPHOM M MOHHOW (opMax Mexay KapboHaTom
Ka/IbI[1sI ¥ COJITHOM KHCJIOTOM.

10. Yo Ha3bIBaeTCs ruipoM30M COJIn?

11. Kakuie 13 npuvBe/IeHHbIX COJIeHd He TUAPOIU3YHOTCS:

KI, Na2§, FeCl3, BaC12?

12. Uto cnemyeT HamuWcaTh B MPaBOM YaCTH COKPALLEHHOIO HWOHHOTO YypaBHEHUs! THJpPOJM3a
Hutparta Meau (1I) mo nepBoy cTyneHu:

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

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

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

14. Kakas u3 npuBefieHHbIX COJiel MOTHOCTbI0 TU/IPOJIU3YeTCS:

CHjCOONa, KCN, Cr2S3, Na2S04?

15. Yo Ha3bIBaeTCs CTeNeHbI0 TMAPO/n3a COMU U OT KaKUX (DaKTOPOB OHA 3aBUCUT?

16. Kakuie 13 npuBe/leHHbIX COJIeH TUAPOIU3YOTCSA CTYIIeHYaTo:

KCN, MgCl2, Na2S, NH4C1?

17. Kakve mpoJyKThl MOMy4YaroTCs MPU TMPOJIM3e XJI0pUAa altOMUHUS 110 nepBou crynenu: HCI,
A1(OH)3, A10HC12, A1(OH)2C1?

18. Hanuiuwrre ypaBHeHUe peakiyy rupoan3a Hutpara meau (1).

19. Pacripesienite cosiv B Tabuuie B 3aBUCUMOCTH OT CUJIbI KUCIOThI U OCHOBaHMSI, TIPO/IYKTOM
B3aMMO/IEMCTBUSI KOTOPBIX OHU SIBJISIFOTCSL:

CubHOe oCHOBaHHe CuibHOe OCHOBaHHe Cnaboe ocHOBaHMe U Cnaboe ocHOBaHHe U
1 CHJIbHAsA KHC/I0Ta U ciabas Kucaorta CHJIbHasA KHMCJ/I0Ta cnabast Kucaora

Kzs, NaN03, K2C03, A1C13, Pb(NO3)2, Ca(NO3)2, BaClz, K3PO4, Balz, ZHSO4, (NH4)2CO3,

(NH4)25, CSBI‘, CH3COON&, Ba(N03)2, FeClg,, KNOz, N82503, KI, Ba(NC)z)z, szCO3, KNO3,
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NazS04, NazPOs, NaySiO3, Zn(NO3)2, KCN, Hg(NO3)2, CuCly,(CH3COO),Pb, SnCl, NaBr,

NH4BF, FeSO4, CF(NO3)3, MH(N03)2, CS3PO4, NH4CN, COIz, FeCO3

Taouna 18
MeTtoauKa npoBeieHUs TeKyI[ero KOHTPOJIs
[TapameTpbl MeTOAUKH 3HaueHue rapameTpa
[Ipenen nauTeIbLHOCTH BCEro KOHTPOJIS 30 MuHyT
[TocnenoBaTeIbHOCTL BEIOOpA BOIIPOCOB CnyuaiiHas
[IpensiaraeMoe KOMUeCTBO BOIPOCOB 35

Kputepuu oLieHKuU:

5 6a/IOB - OLIEHKa «OTJIMYHO» BBICTAB/ISETCS 00YdYaroeMycsi, KOTOPBIHA TPaBUILHO
otBeTu1 Ha 90-100% BOIIpPOCOB.

4 GasIoB- OL|eHKA «XOPOLIO» BBICTABISIETCS 00YUYaroIeMycsi, KOTOPbIM TIPaBUJIbHO OTBETHT
Ha 70-80% BoOIpocos.

3 0aioB- OLIEHKA «yJOB/IETBOPUTEBHO» BBICTAB/ISAETCS OOydYaroieMycsi, KOTODBIH
NpaBWIbHO OTBeTU/I Ha 50-60% BOmpoCoB.

OreHKa «HEeYZOBIeTBOPUTEIbHO» BBLICTAB/SIETCS O0YYaroleMycsi, KOTOPBIM TPaBUIbHO
otBeTus1 MeHee 50% BOITPOCOB, 6asIbl He BLICTABJISIFOTCS.

TecToBbIE BOIMPOCHI TI0 TeMe, UCMOJIb3yeMble [Jisi IPOMEeXYTOYHOr0 KOHTPOJIS 3HAHUM 10
JUCLIMIUIAHE, TIpe/iCTaB/ieHbl B COOTBETCTBYIOIIEM pa3zere (oH/ja OLeHOYHbIX CPe/ICTB.

Jlomno/IHUTe/IbHbIE KOHTPOJ/IbHbIE UCTIBITAHUSA
[MpoBogsiTcs st oOywaroimx, HabpaBumx wmeHee 50 0anoB (B COOTBETCTBUU C
[TonoxxenreM «O MOJy/NbHO-PEHTHUHTOBOM CUCTeMe»), (OPMHUPYIOTCS K3 UHWCAa OLIEHOUHBIX
CpPeZICTB TI0 TeMaM, KOTOpPbIe He OCBOEHBI 00yUaroIIM.
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