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Pe3yibTaThbl 0CBOEHHSA YUEOHOH AMCIUTUIMHBI: « XMMHS»
[ITTICC3 (CIIO) 1o HampaBIeHU0 CIelUaJTbHOCTH:
23.02.03 TexHuueckoe 00CTy)KMBaHKe ¥ PEMOHT aBTOMOOM/TEHOTO TPaHCIIOpTa
TpeOoBaHusI K pe3y/IbTaTaM 0CBOEHUSI JUCHHUILUIMHBI:

CdopmupoBaTh npeacTaB/ieHus / 3HaTh:

31— 0 MecTe XMMHHM B COBpeMeHHOW HayyHOM KapTHHe MUpa; TIOHUMaHUe POJId XUMUU B
¢bopmMupoBaHUM Kpyro3opa W (YHKIMOHa/JIbHOM TIpaMOTHOCTA uejioBeKa [Jisi pelleHust
MpaKTUYeCKUX 3ajau;

32— coOCTBEHHOM ITO3UI[UH TI0 OTHOIIIEHUIO K XUMHUUeCKOW MH(OpMaLiH, TIo/TyuaeMoi 13
Pa3HbIX UCTOYHUKOB.

Ymern:

Y1 — [aBaTh KOJMYeCTBEHHbIE OLIEHKU U MPOBOJUThL PACUeThl 110 XUMUUECKUM (hopMyiam
Y YpaBHEHUSIM;

Bnapers:

B; — OCHOBOMOMArarOUMMM XUMUYECKUMU TIOHSITUSIMM, TeOpHUsIMH, 3aKOHaMU U
3aKOHOMEPHOCTSIMU; YBepeHHOe T10/Ib30BaHHe XUMUUeCKOW TePMUHOJIOTHEeN U CHMBOJIUKOM;

B> — OCHOBHBIMM MeTOJaMM HAy4yHOrO TIO3HAHWS, WCIO/Jb3yeMbIMU B XUMUU:
HaO/o/leHe, OMMCaHWe, W3MepeHHe, OSKCIIePUMEHT; yMeHHe o0pabaThiBaTh, OOBSICHUTH
pe3y/bTaThl MPOBEJIeHHBIX OMBITOB U /leflaTh BLIBO/bI; TOTOBHOCTh U CMOCOOHOCTH TIPUMEHSIThH
MeTO/IbI TI03HAHUS TIPY PellleHUH MPaKTUUeCcKrX 3a/1ay;

B3 — BrajieHue TIpaBUIaMK TeXHUKUA 0€30MacHOCTH TIPU KCII0/Ib30BaHUM XUMHUUECKUX
BeIIleCTB.

B pe3ynbTaTe ocBoeHUs yueOHOM ANUCIUIUIMHBI BBITYCKHUK JIO/DKEH 00/1a/1aTh
CeIyIOIIUMU TMUHOCTHBIMU pe3y/bTaTaMu:
JIPo 4 - chopMHUPOBAaHHOCTH MHMPOBO33DEHMS, COOTBETCTBYIOIIET0 COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAyKH W OOIIEeCTBEHHOM TNpaKTWKH, OCO3HAHHOTO Ha [uajiore KyJbTyp, a TaKKe
pa3mMuHbIX (hopM O0OIIeCTBEHHOTO CO3HAHHS, OCO3HAHHWS CBOEr0 MeCTa B IMOJMKY/IbTYPHOM
MUDE;
JIPo 5 - chopMHpPOBaHHOCTb OCHOB CaMOPa3BUTHSI M CAMOBOCIIUTAaHUS B COOTBETCTBUU C
o0I1leue/IOBEUECKUMH  [IEHHOCTSIMH W WZlealaMyd T'PaKJaHCKOro O0O0I[ecTBa; TOTOBHOCTh U
CroCcoOHOCTh K CAMOCTOSITE/TbHOM, TBOPUYECKOH M OTBETCTBEHHOM [1eSITe/TbHOCTH;
JIPo 7 - nposiB/ieHWe HaBbIKOB COTPYAHUUECTBA CO CBEPCTHHUKAMMU, I€TbMH MJ/IQ/IIIIEr0 BO3pacTa,
B3pOCJILIMM B 00pa3oBaTe/ibHOM, OOIIEeCTBEHHO TI0JIe3HOM, Yy4eOHO-MCCIIel0BaTeIbCKOM,
TIPOEKTHOM U PYTUX BUAX AeSTeTbHOCTH;
JIPo 9 - TOTOBHOCTb W CITOCOOHOCTH K 00pa3oBaHHIO, B TOM YHC/Ie CaMOOOpa30BaHMIO, Ha
TIPOTSDKEHWW BCeH JKW3HHW;, CO3HaTe/lbHOe OTHOIIEeHHWe K HenpephiIBHOMY 00pa30BaHUIO Kak
YCJIOBUIO YCITEIITHOM MpodeCcCoHabHOU U 0011[eCTBEeHHOU JiesITe/TbHOCTH;
JIPo 12 - OepexxHoe, OTBETCTBEHHOE M KOMIIETEHTHOE OTHOIIleHWe K (U3NUeckoMy U
TICUXOJIOTUYECKOMY 37I0POBBIO, KaK COOCTBEHHOMY, TaK U APYruX JO/iel, yMeHHe OKa3bIBaTh
TIePBYIO TTIOMOIIb



23.02.03 TexHrueckoe 00CTY>KHBaHKE ¥ PEMOHT aBTOMOOM/TBHOTO TPAHCIIOpTa

IIacopt

(oH/A OLIEHOUYHBIX CPeACTB
[TTTICC3 (CIIO) no HampaBeHUIO CrleLUaJIbHOCTH:

JuciurmHa: «XuMusi»

HaumeHoBaHue
Koutponvpyemsie OLIeHOUHBIX CPe/ICTB
KoHuTposvpyemsble
No JUaKTAYeCcKue [pyrue oLieHOYHbBIE
KOMITOHEHTHI TecThl
n/n e JUHULIbI ’ cpeJCTBa
KOJI-BO
. BU/] KOJI-BO
3a/laHu .
3a/laHul
1 2 3 4 5 6
31; 32; Bi; B2, JIPo 4,
Paszpen 1 15325 B, B2 S0 Onpoc 12
JIPo 5, JIPo 7, JIPo 9, Pemrenue 3amau
1 OcHOBHBbIE NOHATHS 22 Tomanme 20
U 3aKOHBI XUMMH JIPo 12 10
3a/laHue
Pa3pen 2 Omnpoc 12
ITepuoguueckuu Pemtenue 3anau 19
3aKOH U 31; 32; Bi; Bz, JIPo 4, HomarHue 15
2 nepuoAuYecKas JIPo 5, JIPo 7, JIPo 9, 25 3a/laHue
cucTemMa JIPo 12
.. MenjeneeBa.
CTtpoenue aTroma
Pa3pen 3 ¥1; Bz, Bs, /IPo 4, /IPo Pemgll;lpeoga au 12
3 A 5,JIPo 7, /TP0 9, TPo | 20 A
CTtpoeHue BelecTBa. 12 HomarHue 10
3a/laHue
Onpoc 17
Pazjen 4 Y1 Bz; Bs, JIPo 4, JIPo ﬁﬁfgﬁf{ Z’fff; 210
4 XyMHUYecKue 5, JIPo 7, JIPo 9, J/IPo 25 P
eakI MU 12 pabora
p HomarHue 12
3a/laHue
Onpoc 27
Paznen 5 Perienue 3amau 17
- Be ecﬂBa > | 313325 B Bo TP 4, 45 TlomariHue 27
ICLLOI‘/'ICTBa JIPo 5, JIPo 7, JIPo 9, 3aJlaHue
JIPo 12 KonTtposibHas 2
pabota
Pa3pen 6 Onpoc 10
OcHOBHBIE OHSATHUS Pemtenue 3amau 6
P JIPo 5, JIPo 7, IPo 9, A
P JIPo 12
OpraHHYecKux
CoeJMHeHUH




1 2 3 4 5 6
Omnpoc 10
Pemenne 3amau 8
aneBI:)a?e: ']731 H UX Y1; Bz Bs, JIPo 4, H:? M‘:ﬁr ) !
7 AOPOA JIPo 5,/IP0 7, TP0 9, | 45 oA
NpPUPOAHDbIE [TpakTrueckas 3
JIPo 123
HUCTOYHHMKH pabora
KonTposibHas 2
pabora
Ornpoc 19
KI/ICJIOP: 3§§He8 Ka Y1; Bz; Bs, JIPo 4, %ﬂiﬁﬁigggaa: 145
8 POACOASPI@AIM | yp, 5 JTPo 7, TP0 9, | 45 P
e OpraHuYecKue pabota
JIPo 12
COeAUHEeHUsA HomarHue 10
3a/laHue
Paspen 9 Pemgil;peog au ;(5)
A3oTcopaepxaiue Y1; Bz; B3, JIPo 4, I aKTI/IIIE(EZlI?aH )
9 opraHuyeckKue JIPo 5, JIPo 7, JIPo 9, 20 p
pabora
coeMHeHU1. JIPo 12
HomarrHue 15
ITomumepsnl
3a/laHue
Bcezo: 262 402

MeTtoauKa NpoBe/jeHHsI KOHTPOJIA 10 NMPOBepKe 0a30BbIX 3HAHUI
0 AUCHUILIAHE « XUMHUA»

Moayas 1 OBIIIAAA U HEOPT'AHUYECKASA XUMUSA
KonTpo/mmpyemble KOMIIOHEHTHI U JINYHOCTHBIE pe3yabTarbl: 31 ; 32; Bi; B2, JIPo 4,
JIpo 5, JIpo 7, JIpo 9, JIpo 12

Pazgen 1 OcHOBHBIE NOHATHA U 3aKOHBI XUMHH
KoHTposiupyemble 3HaHUA: OTpe/ie/ieHUs! TOHITUM «aTOM», «37IeMeHT», «MOJeKysia»;
(hopMYJTMPOBKM OCHOBHBIX 3aKOHOB XWMUU;
yMeHMsI: IPOBO/IUTh PACUYeThl [0 XUMUUeCKUM (hopMysiaM U ypaBHEHUSIM peaKLUii.

Bonpocs! 15 codbecegoBanus:

1. CocraB BemjectBa. XuMHueckve 3meMeHTbL. CriocoObl CyI[eCTBOBAaHUSI XWMHUECKUX
3/IeMEHTOB: aTOMBI, [IPOCThIE U CJIOKHbIe BelljeCTBa.

2.BejectBa MOCTOSSHHOI'O U II€PeMEHHOI0 COCTaBa. 3aKOH ITOCTOSIHCTBA COCTaBa BelLleCTB.
BelljectBa MO/1EKY/ISIDHOTO U HEMOJIEKY/ISIPHOT'O CTPOEHUS.

3. smepenue BeliectBa. Macca aTOMOB U MOJIeKy/l. ATOMHasi efJuHUL[a MacCbl. OTHOCUTe/IbHbIe
aTOMHasi ¥ MOJIeKYJ/ISIpHasl MacChl.

4. Ko/muecTBO BelecTsa U eUHULIbl ero U3MepeHus: MOJjib, MMOJIb, KMOJIb. UKC/I0 ABOrazpo.
MonspHas macca.

5. ArperatHble COCTOSIHUSI BellleCTBa: TBepjoe (KpucTa/uidueckoe v aMop(HOe), >KuAKoe U
razoobpa3Hoe.

6. 3akoH ABOTaZIpo U ero cieAcTBUsi. MOsSpHBI 00beM BellleCTB B ra3000pa3HOM COCTOSIHUU.

7. ObbeMHeHHBIH ra30BbIM 3aKOH U ypaBHeHHe MeHjeneeBa—KiiaretipoHa.

8. Cmecu BelljeCTB. Pa3mmuus Mexxy cMeCIMU U XUMUYEeCKUMU COeJUHEeHUSIMU.

9. MaccoBast © 06beMHast 10/ KOMITOHEHTOB CMECH.



10. BemectBo. AtoM. Monekyna. XumMuueckuii 3neMmeHT. Astotporus. IIpocTele U croXHbIe
Bell|ecTBa.

11. KayeCTBeHHBIN U KOJIMUECTBEHHbIM COCTAB BeLeCTB.

12. Xumunyeckue 3Haky U Gopmysibl. OTHOCHTEIbHbIE aTOMHAs U MOJIEKYJ/ISipHasi MacChl.

13. KosmmuecTBO BeljecTsa.

KpuTepuu oLjeHKH YCTHOI'0 OTBeTa
5 6a/utoB — OneHKa «5»: OTBeT IMOJIHBIM M TIPaBU/IbHBIM Ha OCHOBAaHWW M3y4YeHHBIX TeOpHi;
MaTepyan W3JIO)KeH B ONpeJe/IeHHOM JIOTMYeCKOM TI0C/e[0BaTellbHOCTH, JIMTepaTypPHbIM
13bIKOM; OTBET CaMOCTOSITe/IbHBIN.
4 6anna — OueHKa «4»: OTBeT TOJHBIN U NMPAaBU/IbHBIA Ha OCHOBAaHUW U3YUYeHHBIX TeOPHIA;
MaTepHas M3J/I0)KeH B OIpe/ie/IeHHOM JIOTMUecKOoM I10C/e/loBaTe/IbHOCTH, MPU 3TOM [OIYLLeHbl
[IBe-TPH HeCyIlleCTBeHHbIe OIIMOKHY, UCTIpaB/IeHHbIe TI0 TPeOOBaHUIO YUUTETS.
3 6a/ta — OneHKa «3»: OTBeT TMOJHBIM, HO TIPU 3TOM JOMYyIlleHa CyIlleCcTBeHHasi OIMOKa Win
OTBET HEMOJIHLIN, HeCBSI3HbIM.
2 pa/uoB — OneHka «2»: TIpM OTBeTe OOHApy)XeHO HelOHMMaHWe YYall[uMCsi OCHOBHOTO
copiep>kaHust yueOHOTO MaTepuasa WK JOMYIIeHbl CyIleCTBeHHbIe OIMOKH, KOTOPbIe yUaIluiCs
He MOJKeT UCIIPaBUTh NIPY HAaBOASALLMX BOIIPOCAX YUUTeJIs.
MeHbiiie 2 6aiioB He BBICTABISIETCS.

Tunossle 3aauM 10 pasjeny
1. TTonb3ysichb Mepuoguyeckor CUCTEMOM XUMUUecKrx 31emeHTOB 1. V. MeHeneeBa, ykaxure
OTHOCHUTeJIbHbIE aTOMHbIe MacChl aIFOMUHUS, XJ10pa, HATpHsl, KUCI0PO/a, a30Ta.
2. BblUMC/IUTE OTHOCUTENBHYIO MOJIEKY/ISIPHYI0 MacCy KapOoHaTa Kajblysl, WMEOIero
dhopmyny CaCOs3
3. BbiurcinTe 0THOCHUTETBHYIO MOJIEKY/ISIDHYIO MaccCy CyrbgaTa aJtoMUHus1, GopMy/ia KOTOPOro
Alx(SO4)3
4. BbluMC/IUTE OTHOCUTE/NBHYIO MOJIEKY/ISPHYI0 Maccy OpTOo(poc(OpHON KUCIOThI, eciu
W3BECTHO, UTO COOTHOLLIEHWE aTOMOB BOZOpoJa, (ocdopa M KUCIOpPOJAa B MOJeEKy/jle paBHO
COOTBeTCTBeHHO 3:1:4.
5. BeurcnTe MaccoBoe OTHOLIIEHHE XMMUUECKUX 3/IEMEHTOB B FMPOKCH/E KaIbLSI.
6. Beruric/iuTe MacCOBOe OTHOIIIEHHE XMMUYEeCKHUX 3/IeMEHTOB B KapOOHaTe KasbLsl.
7. BplunciviTe MaccoBble I0U 37IEMEHTOB B MOJIEKYJle CePHOM KUCIOTHI.
8. BbruriciiuTe MaccoBble J0/iM 371eMEHTOB B MoJieKyse okcuza »xkesnesa (111).
9. BeiuncauTe, CKo/bKO no Macce ocdopa cogepxutcs B 28,4 r okcuga docdopa (T).
10. B kakol Macce OKCH/ia Ka/lbLUs COZep>XXUTCs 1,6 T KaipLus?
11. CKObKO MOJIEKYJT COZIEPXKUTCS B BOJe Maccou 72 r?
12. Kakoe KO/IMUeCTBO BelljeCTBa 3aK/IF0YeHO B yr/IeKUcaoM rase maccou 110 r?
13. Haiitu Maccy okcu/ia Meu KonmdecTBoM BelllecTBa 0,4 MOJIb.
14. Kakoe KomMuecTBO BelljeCcTBa cocTaBsieT 23,4 cynbdaTa HaTpusi?
15. Kakoii 06meMm 3anumarot 0,2 MoJib a3ora?
16. Kakoe KoMuecTBO BelljecTBa B KUC/I0po/ie oobeMom 112 i?
17. KakoBa Macca a30Ta, B3sToro obsemom 67,2 11 (H.y.)?
18. Kakoii 06beM 3aHMMAIOT 8 T K1CI0poza?
19. [InoTHOCTH rasa 1no BofopoAy paBHa 8. KakoBa oTHOCUTebHasl MOJIeKY/IIpHasi Macca 3TOro
rasa?
20. ITnoTHOCTH Ta3a 1o Bo3Ayxy paBHa 2. KakoBa macca 5,6 /1 (H.y.) 3TOro rasa?
21. KakoBa macca HuTparta Meau, obOpasyrorierocs npu B3aumogeiicteuu okcuza meau (II) c
a30THOM KUC/IOTOM?
22. Ompegenute 00beM BOJOPOZA, BCTYMArOIIero B peakuydio ¢ 15 71 Kuaciopoja Tmpu
obpa3oBaHuM Bofibl. O6beMbl Ia30B M3MepeHbI TIPU H.Y.
23. Beruncmmts 006eM okcuga yriaepoza (IV), momyueHHsIN 1Py CropaHyy arjeTHieHa 00eMoM
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10 1 (m.y.).

KpuTepuu oLleHKH yMeHHUs PelllaTh pacyeTHbIE 3aiauH:

5 0a/u10B: BafieHWeM KY/IbTYPO MBIIIJIEHHS]; CTIOCOOHOCTBIO K 000011eHHI0, aHa/IU3Y,
KPUTUYECKOMY OCMBIC/IEHHIO, CHCTeMaTH3allid, TIOCTAaHOBKe Iiesiell W BBIOOPY MyTel ux
JNOCTWKEHUS, B JIOTUYECKOM pACCYKJeHWM U pelleHud HeT OIMOOK, 3alaya pelleHa
paLOHA/TBHBIM CTIOCOO0OM.

4 Ga/1a: B JIOTMUECKOM DPACCY)KJEHWH W pELIeHUU HeT CYL[eCTBEHHBIX OMIMOOK, HO
3ajlaya pellleHa HepalMOHAJIBHBIM CIIOCOO0OM WM A0MyIeHO He Oosiee JBYX HeCYIeCTBEHHBIX
oboK.

3 Da/1a: B JIOTUYECKOM pacCyK/IeHHMM HeT CYIIeCTBEeHHBbIX OLIMOOK, HO [OIMyIleHa
CylLleCTBeHHasl OIIMOKa B MaTeMaTUYeCKHUX pacyeTax.

2 Ga/u1a: UMEITCS CYLeCTBeHHbIe OIIMOKY B JIOTHYeCKOM PaCcCY>KIEHHH U B PelLleHnH .

0 6a/1: OTCYTCTBHE OTBETA HA 3a/jaHUe.

CamocrosTeibHass pabora
(JomaiHee 3a/jaHue)

Bomnipocs! 151 camonpoBepKu:

1. YUto aBiseTcs npeamMeToM U3yUyeHUs: XUMUAU?

2. Urto nokasbiBaeT xumMuueckas popmyna?

3. IlpuBesuTe nprMepbl XUMUUECKUX BelLleCTB, UCII0/Ib3yeMbIX B IPOMBIIIEHHOCTH, CeIbCKOM
XO3SICTBE, OBITY.

4. IlpuBeauTe KpaTKOe U3/I0’KeHHe aTOMHO-MOJIEKYJ/IIPHOTO YUeHUsI

5. Ha3oBuTe yueHbIX, BHECIIMX HAaWOOJBIIMI BK/IaZ B Pa3BUTHE W YTBEp)KIeHHE aTOMHO-
MOJIEKYJIIPHOTO YYeHUs.

6. Kakue skcriepuMeHTasibHble ()aKThl CBUJETETHCTBYIOT O peasbHOM CYIeCTBOBAHUM aTOMOB U
MOJIEKYI.

7. BblyuuTe 3HaueHMe IIOCTOSIHHOM ABOraZjpo, XapakTepUCTUKy HOPMa/bHbIX YCIOBUU
(maBneHue u Temriepatypa) 1 00beM 1 MoJisi ra3a Py HOPMaJIbHBIX YCIOBUSX (H.Y.).

8. Kak uCrosb3yloT Ha IpakTHUKe 3aKOH ITOCTOSIHCTBA COCTaBa M 3aKOH COXpaHEeHUsl MacChl
BelLleCTB.

9. Kakyt0 pa3smMepHOCTb HKMEHT Be/IMYMHbL: KOJUYECTBO  BellleCTBa, OTHOCUTEJIbHAs
MOJIeKy/IsIpHasi Macca, MOJISIpHasi Macca, MOJISIpHBINA 00beM, Macca BelljecTBa, 00beM rasa’?

PemieHue 3a1au Ha HAXOXK/|eHUE OTHOCUTETbHOW MOJIEKY/ISIPHOM MaccChl, OTipe/ie/ieHre MacCOBOM
JI0JTH XUMUYECKUX 37IEMEHTOB B CJIOXKHOM BelllecTBe; KOJTMUeCTBa BelllecTBa U T.J.

1-3. Kakoti 06beM (T1pH H.y.) 3aHUMaeT 1r:

1. cepoBozmopoAa;

2. KHMCJI0pO/a;

3. ammuaka?

4-6. HatiguTe maccy (ripu H.y.) 2,8 /1 c/ieiyrolyX ra3oB:
4. X710pOBOZIOPO/A;

5. @Topa;

6. Yriekucsoro rasa.

7-8. Kakotii 06beMm (1pH H.y.) 3aHUMAFOT:

7. 3x102! mosnekysn rasa?

8. 12x10%* monexyn rasa?

9-10. CKo/IbKO MOJIeKy/1 (TIPH H.y.) COZIeP’KUTCS B:
9. 1,4n a3ora;

10. 11,2m71 KUCI0pOAA.



@DoHJ TeCTOBLIX 3a/laHUH /|1 TeKYI[ero KOHTPOJIsl 3HAaHUH 10 TeMe:
(Bblbepume 00uH NpasuibHbIX 8ApUAHM)
Mepuaie XHMHYeCKH HeAe/ITMMOM YacTHIeH BelllecTBa SAB/IAeTCA:
MoOJIeKy/ia
HOH
+aTom
XUMUUECKUM 3/IeMEeHT
KonuecTBoO BeliecTBa — 3T0:
+TI0pLIMS BelleCcTBa, M3MepeHHast B MOJISIX
UHCJI0 CTPYKTYPHBIX YaCTHil, paBHoe 6-10%3
Macca BelljeCTBa
HaBeCKa Bell[eCTBa
M30T0NnbI XMMHUYECKOT'0 3/IeMeHTa OT/IMYAKTCsA APYT OT Apyra:
+110 YMCJTy HEUTPOHOB
T0 UMCTYy 3/IEKTPOHOB
T10 YKC/TY IPOTOHOB
TI0 T0JIO’KEHUIO B TIePUOINUeCKOl crucTeMe
M3 nepeunc/ieHHBIX SIBJICHHA 0TMeThTe XUMUUYeCKHe:
+1"opeHue Crinuku
+CKrcaH1e MOJIOKa
+P>kaB/ieHUe Keye3a
IIpaBneHue merasia

Kakoii 3aK0H JaeT 0CHOBY //isi COCTaB/IeHUS] XUMHUUYECKHX peakIuu?
3aKOH TOCTOSTHCTBA COCTaBa BelllecTBa

3aKOH 5KBHBAJ/ICHTOB

+3aKOH COXpaHeHMsI MacChl BellleCcTBa

3akoH ABorazpo

Uro Ha3bIBaeTCsi MOCTOAHHOU ABoOra/ipo?

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

+UYucio yactur 6,02-10%3, copepxkaipxcs B 1 MoJIb JIF060r0 BeljecTsa
1mos1b BeljecTBa, cogpepxariuii 6,02:-10 23 aTomoB

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

Kem ycTraHoB/1eH 3aK0H NIOCTOSAHCTBA COCTaBa BeliecTrBa?

M. B. JIoMOHOCOBbIM

K. JansToHOM

+XK. IIpycrom

A. ABorazpo

MHorue XuMHYeCKHe 3/IEeMeHThI 00Pa3yoT HeCKO/IbKO NMPOCTHIX BeIeCTB, 00/1a/Jal0uX
pa3/IMuYHbIMHU cBolicTBaMH. Kak Ha3bIBaKT 3TO0 siB/IeHUE?
[Monumopdusmom

rOMOJIOTHen

MHOTOMEPHOCTBIO

+asuioTpornuen

XuUMHUYeCcKHe coeJUHeHUs MepeMeHHOr0 COCTaBa Ha3bIBaIOT:
CJIOKHBIMU BellleCTBaMHU

JlaTbTOHUAAMU

KOMIIJIEKCHBIMU Bell|eCTBaMH

+0epToIaMu

XumMuyeckKue coeJUHeHHs MOCTOAHHOI0 COCTaBa Ha3bIBAIOT:
OepTomaaMu



BellleCTBaMU
+1anTbTOHUIaMHU

KOPIyCKY/IUJaMU

Onpeaenure Maccy (r) KHCI0poja, 00beM KOToporo (H.y.) cocraBsiet 44,871

6,4

+64

22,4

2,2

Omnpepenure KOJIMYECTBO MOJIb XJ10pPa, 00beM KOTOPOro MpH H.y. ocTaBiser 11,2 1
+0,5

11,2

22,4

10,5

Macca obpa3na kap6oHara Kasabius paBHa 10 r. Onpe/esiure Ko/ 1M4ecTBO MOJIb 3TOM COJTH
100

+0,1

0,01

10

Kakyo maccy (r) umeer 1,55 10?3 mosieKys1 Bojbl

+4,63

46,3

0,46

46

Kakoe K0/1M4eCcTBO BeliecTBa (M0Jib) COCTAB/IAIT 6,02-10%5 MoeKy.1
10

+100

0,1

1000

MoJisipHas Macca KaKuX U3 NpUBe/eHHbIX HI)Ke BellleCTB 0JAUHAKOBa
CaCO3 u NaBr

+H3PO4u HxSO4

CuS u AuCl3

NaBr u CuS

Kakue 13 nepeunc/ieHHbIX HIDKe ra30B Jierue Bo3gyxa

+A30T ¥ aMMHaK

A30T ¥ KUCIOpOZ,

Ammuak u pTop

Kucnopog u ¢rop

Kakoii 00bem 3aHuMaroT npu H.y. 100 moJib 106010 rasa

22,4 n

+22.4 nm3

22,4 m3

2,24 M3

B kakom o00béme (1) aproHa (H.y.) COAePXUTCA CTO/IBKO JKeé aTOMOB, CKOJIbKO B 11,2 71
BO/I0po/ia

+5,6

11,2

22,4

224

Kakas macca Bo/ibI () MOXKeT OBITH MO/TydYeHa MPU B3aUMO/IeHCTBUH C KHCIOPO/oM 224 11
BOjOpOAA?



0,18

18

1,8

+180

Haiiute Maccy rUAPOKCH/A Ka/IbIHA (T), KOTOPbIN ObL/T MO/Ty4eH MPH B3aUMO/IeHCTBUH C
Bojior 658,38 r HerameHo# u3BecTH, coaepkaiuei 85 % CaO .

74
800
+740
1000
Tabmumna 1
MeTtoauKa npoBefeHHsI KOHTPOJISA
[TapameTpbl METOAUKHU 3HaueHue rapameTpa
[Ipefen aUTEILHOCTH BCErO KOHTPOJIS 15 MuHyT
ITocyieoBaTeIbHOCTL BEIOOPA BOIPOCOB CrnyuaitHas
[IpepiaraeMoe KOJIMUeCTBO BOIIPOCOB 5

Kpurepumu orjeHku:

- 5 0a/10B BBICTAB/ISIETCS, KOTOPBIN TIPaBU/IBHO BBITIONHSET 5 TeCTOBBIX 3a/laHUM;
- 4 6asL1a BLICTABJISIETCS, €C/A TIPABU/IBHO pellieHo 4 TeCTOBBIX 3aflaHusl.

- 3 Gas1a BLICTABJISIETCS], €C/TM TPABUILHO PellleHO 3 TeCTOBbIX 3aJjaHuUs

Pazpen 2. [Tepuoanueckuii 3aKoH U [lepuoguueckasi CHCTeMa XUMHUYECKHX 3/IEMEHTOB
J.U. MenpeneeBa. CTpoenye aToma

KoHTpo/mmpyeMble 3HaHMS U JIMYHOCTHBIE pe3yabTarsl: JIPo 4, JIPo 5, /IPo 7, JIPo 9,
JIPo 12: coBpemeHHasi ¢opmynvpoBka [leproguueckoro 3akoHa, CTpyKTypa [leproanueckoit
cucremsl [I.1. MeHnzieneeBa, CTpoeHre aTOMOB;

yMeHHsI: OmpeJesiATb 3/IeMeHT TI0 3/IeKTPOHHOM (opmyse; ycTaHaB/IWMBaTh 10
MOPSIJKOBOMY HOMepY 3JIeMeHTa HOMep Iepuojia U HOMep TpYIIbl, B KOTOPbIX OH HaXOJWUTCS;
3aMuchiBaTh 3/IEKTPOHHYIO (DOpPMY/Iy [aHHOTO 3/ieMeHTa W CpaBHUBATb €ro C COCeAHUMM
3/1eMeHTaMU B Iepuo/ie U rpyIre.

Bonpocs! p/isi codecejoBaHusA

1. Atom — cs10)kHas yactuviia. [lokasaresbCTBa C/I0KHOCTY CTPOEHUsI aTOMa: KaToJHble U
PEHTTeHOBCKMe J1yuH, (oTo3(h(eKT, paJi0aKTUBHOCTb, 3/IEKTPOJIN3.

2. TlnanerapHasi Mopenb aroma 3. Pesepdoppa. Crpoenue atoma no H. Bopy.
CoBpeMeHHbIe TMpefiCTaB/eHusl 0O CTpoeHUM atoma. KopnycKynsipHO-BOJIHOBOM Jyaau3M 4acTHL]
MHKDOMHUPA.

3. CocTaB aTOMHOrO $/ipa — HYKJ/IOHBI: TIDOTOHbI U HEWUTPOHBI. V30TOMbI M HYK/IWJBI.
Y CTOWUMBOCTS s17€p.

4. DnekTpoHHast 060/10uKa aToMOB. [ToHsITHE 00 3/1eKTPOHHOM OpOUTaNy U 3/IeKTPOHHOM
obmake. KBaHTOBbIe uKC/Ia: r1aBHOe, OpOUTanbHOe (TOOOYHOE), MAarHUTHOE U CIIMHOBOE.

5. PacripesienieHrie 371eKTPOHOB TI0 SHEPreTUUYeCKUM YPOBHSIM, TO/[yPOBHSIM U OpOUTA/ISIM
B COOTBETCTBUM C MPUHLIMIIOM HaUMeHbIIeN 3Hepruu, npuHuunom [laynu u npaBunom ['yHfa.
ONeKTpPOHHbIe KOH(UTYpaLlM¥ aTOMOB XMMUUECKUX 3/1EMEHTOB.

6. BasieHTHBIe BO3MO)XHOCTH aTOMOB XMMHUYECKUX 3JIEMEHTOB.

7. DneKTpoHHas Kjiaccu(uKalys XMMUUeCKUX 371eMeHTOB: S-, p-, d-, f-371eMeHTBhI.
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Kpurepuu oneHKa o01ye A/1si yCTHOTO OTBeTa
5 6a/u1oB — OneHKa «5»: OTBeT TOJIHBIM U TPaBUIbHBIN HAa OCHOBAaHWU M3y4YeHHBIX TeOpHi;
MaTepyan W3JIO)KeH B ONpeJe/IeHHOM JIOTMYeCKOM TI0C/Iej0BaTe/IbHOCTH, JIMTepaTypPHbIM
13bIKOM; OTBET CaMOCTOSITe/IbHBIN.
4 6anna — OueHKa «4»: OTBeT TMOJHBIN U NMPAaBU/IbHBIA Ha OCHOBaHUW U3YUYeHHBIX TeOPHIA;
MaTepHasl M3/I0)KeH B ONpeZie/IeHHOM JIOTMYecKoM I0c/e0BaTe/lbHOCTH, [IPU 3TOM [OIyILeHbl
JIBe-TPU HeCyIlleCTBeHHbIe OIIMOKU, UCTIPaB/IeHHbIe TI0 TPeOOBAHUIO YUUTEJIsI.
3 6a/ta — OneHKa «3»: OTBeT TMOJHBIM, HO TIPU 3TOM JOMYyIlleHa CyIleCcTBeHHasi OIMOKa Win
OTBET HEMOJIHLIN, HeCBSI3HbIM.
2 fa/uoB — OneHka «2»: TIpU OTBeTe OOHapy)XeHO HelOHMMaHHe Y4YallliMCsi OCHOBHOTO
copep>kaHust yueOHOTO MaTepuasa WK JOMYIIeHbl CyI{eCTBeHHbIe OIIMOKH, KOTOPbIe yJaIluics
He MOKeT UCIIPaBUThb NIPY HaBOZSLLMX BOMPOCAX yUUTeJIsl.
MeHbiue 2 6anioB He BBICTABISIETCS.

TunoBble 3aaum Mo TemMe
1-5. CocTaBbTe 371€eKTPOHHbBIE U 3/IEKTPOHHO-Tpaduueckrie GOpMyIbl C/IeAYIOLIMX 3/IEMEHTOB:
Li, As;
Br, K;
Fe, Na;
B, Co;
Ni, Al
2. Kakoe KBaHTOBOe UHCJIO OTIpefie/isieT KOJMuecTBO opbuTaseli B JaHHOM TOypOBHe aToMa?
Yemy paBHO umciio opbutaneii Ha s-, p-, d— u f— mozaypoBHsx? Kakoe MakcMMabHOe UKCIIO
37IeKTPOHOB Ha HUX MOJKeT pacrioyiaraTbCs?
3. 3apucoBath (OPMBI 3/IeKTPOHHBIX 00/1aKOB (0pbuTanei): s, p, d, f.
4. Ha kakom ocHOBaHuUM XpoM, (ocdop, cepa U BaHaAWM pacCroOKeHbl B OJHOW TpyIe
repuojuveckor cuctembl? [Touemy Mx pasMerjaroT B pa3HbIX [TOATPYIIax?
5. [lepeunc/iUTh 3/1EKTPOHHBIE AHAJIOTH CPeAU 3/1eMEHTOB V TPYIIbl MepUOAUUeCKO CUCTeMBI
yneMeHTOB. Hamuvcate B 001jeM BHfe 3/1€KTPOHHBbIE (DOPMY/bI BaJ€HTHBIX 3JIEKTPOHHBIX
TO/yPOBHE! aTOMOB 3THX 3/IEMEHTOB.
6. CocTaBbTe 3/1eKTPOHHBIE (DOPMYJIBI U MPe/ICTaBbTe Tpauuecku pasMeleHre 3/1eKTPOHOB 10
KBaHTOBbIM flU€MKaM /Ui yKa3aHHbIX 37eMeHTOB. [IpoaHanv3upyuTe BO3MOXXHOCTH
pa3beJJUHeHHs CllapeHHBIX 3/IeKTPOHOB MPHU BO30Y)K/[eHUM aTOMOB C 0Opa30oBaHHeM Ba/leHTHbIX
37IeKTPOHOB B COOTBETCTBUU C TeOPUeU CIIUH-BaJIeHTHOCTH.
7. Uro Takoe wu30TOmbI? UeM MOXHO OOBSICHUTb, UYTO Yy OOJIBIIMHCTBA 3/IEMEHTOB
MepUOINYeCKON CUCTeMbI aTOMHbIE MaCChl BBIP@XKAIOTCS POOHBIM YUCIOM? MOTYT /I aTOMBI
pa3HbIX 71eMEHTOB UMeTh OJJUHAKOBYIO MaccCy? Kak Ha3bIBatOTCsi MOJ00HbIe aTOMBI?
8. CUMBOJI O/JHOT'O U3 M30TOTIOB 3/IeMeHTa °2240.
a) Ha3BaHMe 3/IeMeHTa;
0) UKCII0 POTOHOB ¥ HEUTPOHOB B SIZIPE;
B) UMCJIO /IEKTPOHOB B /IeKTPOHHOM 000/10UKe aToMa
9. flapo aToMa HEKOTOPOTO 3/7IeMeHTa COZep>KUT 16 HeHTPOHOB, a 1eKTPOHHAs! 000I0UKa 3TOTO
atomMa - 15 3nekTpoHOoB. Ha3BaThb 37eMeHT, M30TONOM KOTOPOTO SIBISIETCS [JAaHHbIA aTOM.
[IpuBecTH 3anuCh €ro CMMBOJIA C YKa3aHWeM 3apsi/ia sijpa U MaCCOBOTO UMC/Ia.
10. WM3oton kpemHus-30 oOpa3syeTcs Tipu OOMOapAUpOBKe Q-uaCTHIIAMM SiZiep aTOMOB
amomMuHus-27. CocTaBbTe ypaBHEHUe 3TOU SIePHOM peakly U HalMILIWTe ero B COKpAallleHHOM
dbopwme.
11. MaccoBoe umc/io aToMa HEKOTOPOTO 37ieMeHTa paBHO 181, B 371eKTPOHHOM 000/I0UKe aToMa
COJIepP>KUTCS 73 3/1eKTpPOHA. YKa3aTb UMC/IO0 MPOTOHOB U HEMTPOHOB B sifipe aToMa U Ha3BaHUe
371eMeHTa.
12. Kakoe MakCMMasbHOE UKC/I0 371eKTPOHOB MOXKET HaXO/IUThCSl HAa SHEPreTUUeCKHUX YPOBHAX U
MO ypPOBHSAX?
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13. Omnpegenuth UKCIO 37€KTPOHOB, TIPOTOHOB U HEUTPOHOB Y 3/IEMEHTOB C MOPSJKOBBIMU
HoMepamu 11, 22, 33, 44, 55, 66, 77

Kpurepuu onjeHKa yMeHHH peliaTb KauecTBeHHbIe 3a/jauH

5 0a/IsI0B: B/a/leHUEM KY/IbTYPOU MBIIUIEHUS; CIIOCOOHOCTBIO K 0000IIEeHHI0, aHa/IN3Y,
KPUTHYECKOMY OCMBIC/IEHMIO, CHCTEMAaTH3allid, TIOCTAaHOBKe IieJiell W BBIOOpY MyTeW uX
JOCTVKEHHUs, B JIOTMUECKOM pAacCyKAeHWH U pelleHWd HeT OIIMOOK, 3ajlaya pellieHa
paryoHaIbHBIM CTIOCOO0M.

4 Ga/u1a: B JIOTMUECKOM DPAaCCY)KIEHWH W PelIeHHHd HeT CYI[eCTBeHHBIX OIIMOOK, HO
3ajlaya pellleHa HepalMoHATIbHBIM CIIOCOO0M WM JOMYIIEeHO He Oosiee JBYX HECYIIeCTBEHHBIX
OIITMOOK.

3 Da/i1a: B JIOTUYECKOM paCCyKI€HUM HET CYIeCTBEHHbIX OILIMOOK, HO [OIMyIleHa
CylllecTBeHHas OIIiOKa B MaTeMaTUUeCKHX pacyeTax.

2 Ga/1a: UMEIOTCS CYLEeCTBEHHbIE OIIMOKY B JIOTUYECKOM PAaCCY>KJIEHUU U B PeLlIeHNH.

0 6a/1: OTCYTCTBHE OTBETA Ha 3afIaHMe.

CamocrosTenbHas pabora
(JomamiHee 3a/jaHKe)
81, ynip.1-582, ymnip.1-783, ynp.1-5 85, ynp.1-7

[MTouck wHpopMaIK 110 3a7aHHON TeMe «OTKpBITHE TePUOJUUYECKOTO 3aKOHa» W3 Pa3/TUUHBIX
WCTOYHMKOB, CHCTeMaTHU3WpOBaTh IIOJyuYeHHYI0 WH(OpPMAILMi0 U TIPeACTaBUTH e& BHje
nipe3eHTalu (7-10 craiiioB).

MHCTPYKIUA 10 BBIIO/THEHUIO:
PaboTa BBITIOHSETCSI CAMOCTOSITE/THHO TPYIITION 00yJarIuxcs 4-5ueoBex.
CTpyKTypa rpe3eHTaLuu:
-ITonbITKY K1accUPUKaLMM XUMUYeCcKuX 31eMeHToB 710 [I.1. MeHeneeBa;
-OtkpeiTue [J.V1. MeH/eneeBbIM IepUOAUYECKOr0 3aKOHa;
-Ileproguueckas crcTemMa 3/1eMEHTOB - TaOMYHOE BhID@KEHHE NTePHOJUeCcKOro 3aK0Ha;
-3HaueHue [1epuOMUeCKOro 3aKOHa.

Bomnpoce! 11 caMonipoBepKH
1.B uém 3HaueHue Ilepuopnueckoro 3akoHa M [lepuofuyeckod CHUCTeMbl XUMHYECKUX
snementoB [I.1. Menzieneesa.
2. YUto Takoe BasleHTHOCTL? Ha3oBUTe MakCHMa/lbHOe U MUHUMa/IbHOE 3HaueHusl BaIeHTHOCTU
XUMHYECKUX 3/1eMeHTOB.
3. Kak 13MeHsI0TCSl CBOMCTBA 3/1eMEHTOB C yBeJMUeHHeM IOpsKOBOrO0 HOMepa B Mepuofax U
rpynmnax?
4. KeM u Kor/ia ObUTA OTKPBITHI 3/IEKTPOHBI, IPOTOHBI, HEUTPOHBI?
5. [MopsiioK 3aro/iHeHusI 3/IeKTPOHAMU 3J1IeKTPOHHBIX CI0eB U OpOUTarei.
6. Kakoe cocTosiHre aToMa Ha3bIBalOT HOPMaJTbHBIM, KaKoe — BO30y K/IeHHbIM?
7. Kak Ha3bIBalOTCs YaCTHULbl, KOTOPLIMU 00pa30BaHbl BCe BelljecTBa?
8. UTo HaxoAuTCA B LjleHTpe aToma?
9. VI3 yero cocTouT si4po aToma?
10. Kakoe o01riee Ha3BaHHe UMEIOT TIPOTOHBI ¥ HEHTPOHBI?
11. Yemy paBeH 3apsif; IPOTOHA B YC/IOBHBIX MHUL[AX?
12. Kako# 3apsz umerotT siipa atomos? [Touemy?
13. Kak Ha3bIBarOTCs YaCTHLIbl, KOTOpbIe JBWKYTCS BOKPYT s/ipa aToMa?
14. Yemy paBeH 3apsj, 5/IeKTPOHA B YC/IOBHBIX eJUHULIAX?
15. Kakoe o011jee Ha3BaHHe UMEIOT MPOTOHbI, HEUTPOHBI U 3J1IeKTPOHbI?
16. [ToueMy aTOMBI SB/IIFOTCS 3/IEKTPOHENTPaTbHBIMA YaCTUL[AMU ?
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17. Uro siBnIsieTcst r/1IaBHOM XapaKTepUCTHKOM JITF0O0To aToma?

18. Uemy paBeH 3apsij, siipa aToma?

19. Uto Ha3bIBaeTCs1 XMMHUUYECKUM 3/IeMeHTOM?

20. CKOJIbKO XMMHUUY€eCKHX 3JIeMEHTOB MU3BECTHO B HACTOsILLiee Bpemsi?
21. CKOJIbKO XMMHUYeCKHUX 3JIeMeHTOB BCTpeyaeTcsl B pupoge?

3agaHus /i CaMOCTOATE/THHOUH PadoThI
3arioiHUTe CBOOOIHBIE KIETKH B C/Ie/IyIoIel Tabuiie (Kaxkaast CTpOKa
B Tab/MIle COOTBETCTBYET OJJHOMY aTOMY):

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

1-bIid 1 0

2-o1 6 12

3-ui +12 12

4-bIi 80 120

5-bIit 15 31

KakoBo 0011iee Urc/Io 3/1eMeHTapHBIX YacTHIL] B KaXK/[OM U3 aTOMOB
No 1—5?
3arnoHUTh TabuLly:
OCHOBHbIE XapaKTePUCTHUKHU 3/IeMEHTAaPHBIX YaCTHI]

YacTuua u ee Macca 3apsp, [Iprmeuanue
obo3HaueHMe

@OoHA TeCTOBBIX 3a/JaHUH /1A TeKyIero KOHTPOJ/isi 3HaHMI 10 Teme:
(Bbibepume 00uH npaguibHbIX 6APUAHM)
YTo AB/IAETCA OCHOBAaHHEM JJIf COBPeMeHHOM KBan(pUKanyu XMMHYeCKHX 3/1eMeHTOB?
BaJIeHTHOCTh
CTpOeHHe aToMa
aTOMHasi Macca
+4KCJI0 IIPOTOHOB B s1/jpe aToMa
Yro onpejenseT (pU3HUECKHI CMBIC/I IOPAJKOBOr0 HOMepa XUMHUUYeCKOro 3j1eMeHTa?
T10J/I0’KeHHe 3/1eMeHTa B [Iepuo1uueckoi cucreme
+41C/I0 POTOHOB B sifipe aToMa
YMCJIO SHEPreTUUecKux ypoBHeH
YKC/I0 HEUTPOHOB B aTOMe
Yro onpejenseT (pU3NUECKUI CMBIC/I HOMepa Nepuoja B IepHoUUYecKoi cucreme?
CXo/iHbIe (PHM3MKO-XUMHUUECKHe CBOMCTBA 3/IEMEHTOB JJaHHOTO Tlepro/ia
MeTa/l/TnuecKre CBOMCTBA CeBa HaIrpaBo 0C1abeBaroT
+41CI0 3/IeKTPOHHBIX YPOBHEH B aTOMax paBHO HOMepY Mepuoza
CBOWCTBA 3/1IEMEHTOB [1epPUO/INYECKU NTOBTOPSIOTCS
Yem 00ycC/10B/IeHbI MeTa/UTHUECKHE CBOMCTBAa XUMHUUYECKHX 3/IEMEHTOB C TOUKHU 3pPeHHs
XUMHUH?
+CroCcoOHOCTBIO aTOMa OT/]aBaTh 7IeKTPOHEI
CIIOCOOHOCTBIO pearupoBaTh C HeMeTalIaMU
BeJIMYMHOM 3/1eKTPOOTPHULIAaTeTbHOCTU
CTPOeHreM KPHCTa/l/TUUeCKO pelleTK:
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Kakwue cBoliCTBa YCH/IMBAIOTCA Y XHMHYECKHX Y/IEMEHTOB IVIaBHBIX MOATPYIII C
yBe/THYeHHEeM aTOMHOI'0 HoMepa?

+MeTa/l/InuecKre CBOMCTBA

HeMeTa/JIM4ecKre CBOMCTBA

XUMHUYeCKast akTUBHOCTD

PacTBOPUMOCTH B BOJIe

Kakue cBoiicTBa yCH/IMBAKTCA Y XMMHUECKHX 3/IEMEHTOB B Ipe/e/iax nmepuo/a cjieBa
Hamnpaso?

MeTa/l/ITMUeCKUi b/1eck

3JIEKTPOTIPOBOIHOCTD

+O0KHC/TUTe/TbHbIe CBOMCTBA

OTHOCHTE/IbHAs IJIOTHOCTh

Kakue xuMuuecKHe 3/1IeMeHThI Paciio/i0KeHbI B MOPsS/JKe BO3pPacTaHUsA UX aTOMHBIX
paAnycoB

N, B, C

+N, P, As

Na, Mg, K

B, Si, N

B rnaBHbBIX NOATPYyNIIax MepHOAUYECKOH CHCTeMbI BOCCTAHOBUTE/IbHAsA CIIOCOOHOCTH
aTOMOB XMMHYECKHX 3/1IeMeHTOB pacreT C:

yBeJIMUeHHEeM YMC/la HEHTPOHOB B sifipe

yMeHbllIeHueM pajinyca aTOMOB

yBe/IMYeHUEM UKC/la 3/IEKTPOHOB Ha BHEILIHEM SHepreTUueCcKoM YpPOBHe
+yBe/IMYeHUEM paJuyca aTOMOB

Yucio 31eKTpoHoB B Hone Fe?' cocraBnser:

23

+24

26

56
Yemy paBHO 4HC/I0 CBOOOAHBIX 3d opOuTaseil B aToMe [IMHKA?

5)

+0

1

2
B no604YHbBIX OJArpynIax mepruogNYecKoil CHCTeMbI BOCCTAHOBHTE/IbHAA CIIOCOOHOCTH
aTOMOB XUMHMUYECKHUX 3/IeMEHTOB pacTeT C :

+yBe/IMYeHueM pajuyca aTOMOB

yMeHbllIeHueM pajinyca aTOMOB

yBe/IMYeHUEM UKC/la 3/IeKTPOHOB Ha BHEIIIHEeM SHepreTUuyeCcKoM YpPOBHe
yBe/IM4eHUeM 3apsizia sjpa
Yemy paBHO MaccoBOe YHC/I0 aToMa?

YUCTy TIPOTOHOB B aTOMe
UYHMCITY 37IEKTPOHOB B aTOMe
YKC/Ty HEUTPOHOB B aTOMe

+UKNC/Ty HYK/IOHOB B aTOMe
UYeMy paBHO YHC/I0 HEUTPOHOB B aToMe 15 P?

31

16

+15
46
Kakoe KBaHTOBOe UHC/I0 XapaKTepu3yeT Halpas/ieHHe 3JIeKTPOHHOI0 00/1aka B
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MPOCTPAHCTBe?

n

1

+ ml

ms

Kakue 3HaueHHUs1 MPUHUMAaeT MarHUTHOEe KBAaHTOBOE YUCJ/I0 /i opouTaseit d-mogypoBHs?
0,1,2

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

-1,0, +1

1,2,3

Yemy paBHO 4HMC/I0 oOpOuTasei Ha f-mogypoBHe?

1

3

5

+7

ATOMBI, KAKOI'0 3/IEMEHTa UMEIOT 3/IeKTPOHHYI0 KOHQUIypaluio BHELIHero cios: 4s24p°?
+35Br

7N

33As

23V

YeM 0T/IMUAKOTCA aTOMbI U30TOIIOB OAHOI'0 3/IeMeHTa?

YKMCJIOM TIPOTOHOB

+4KMC/IOM HEeHTPOHOB

YKMCJIOM 371eEKTPOHOB

3apsiioM sifipa

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

+15

16

17

Kakue 3HaueHHUs1 MPUHUMAaeT OPOUTA/IbHOE KBAHTOBOE YHCJIO /I/Is1 BTOPOTO
JHepreTuYecKoro ypoBHsa?

0,1,2

-2,-1,0,1,2

+0, 1

1
Kak o6o3Hauaercs mogypoBeHb, s KoToporon =4 ul = 0?

af

4d

4p

+4s
ATOMBI, KAKOTr0 3/1eMeHTa UMEIOT 3/IeKTPOHHYI0 KOH(UTypaIjHi0 BHEILIHero
aios:...3s*3p*?

6C

1451

+16S

24Cr

AnekTponHas ¢opmysia aroma 1s22s?2p®3s?3p3. Onpegennre 31eMeHT U BO3MOXKHBIE
CTerneH!u OKUC/IeHUs

+3, +5. As

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

+3, +6. P
Jlna aTroma 31emenTa ¢ hopmyJioii 1 s22s22p®3s23p®4s? onpepgennre aroMHbINH HOMep

12

+ 20

50

19
Jl/isi aToMa C 3/IeKTPOHHOM (hopMy/10ii BHEIHHX 3/1eKTPOHOB yKaxuTe 4 s23d%4p? uncio
HeCIapeHHbIX 3/IeKTPOHOB B 0CHOBHOM COCTOSIHUH aToMa

5

6

+2

4

YKakuTe 3/71eKTPoHHYI0 hopmy/ry aToMa ¢Topa.

1s225?2p°

1s22s%2p?

+1s225%2p°

1522s22p®3s?

Tabumna 2
MeToMKa NPOBeeHNs TeKyIero KOHTPOJIs

[TapameTpbl MeTOJUKH 3HayeHue rapameTpa

[Ipefen nUTeILHOCTH BCErO KOHTPOJIS 20 MUHYT

ITocyieoBaTeIbHOCTL BEIOOPA BOMPOCOB CrnyuaitHas

I[pesaraeMoe KOJIMYECTBO BOTIPOCOB 10

KpuTepuu onjeHKH:

5 0a/sIoB - OLleHKA «OTJMYHO» BBICTAB/SIETCS OOydaroleMy, KOTOPBIM TPaBUIBHO
otBeTw1 Ha 90-100% BOIIPOCOB.

4 0a/uIOB - OLIEHKA «XOpOILO» BBICTAB/IsAETCS OO0OyuaromeMy, KOTOPBIA TPaBUIBHO
otBeTw1 Ha 70-80% BOIpOCOB.

3 0a/uIoB - OIL[eHKAa «Y/IOBJI€TBOPUTE/NLHO» BBICTAB/ISIeTCS 00ydaroiieMy, KOTODBIH
NIpaBU/ILHO O0TBeTU/I Ha 50-60% BOIIPOCOB.

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

Pa3zpen 3. CTpoeHue BeljecTBa

KoHTpo/mmpyeMble 3HaHUA U JIMYHOCTHBIE pe3ynbrarsl JIPo 4, /IPo 5, IPo 7, JIPo 9,
JIPo 12: BUJbI XMMUUECKOM CBsi3U (KOBasleHTHasi MoJisipHasi U KOBaJIeHTHasi HeroJisipHasi, MIOHHasl,
BO/IOPO/HAs!, MeTasyInyecKasi); arperaTHOe COCTOSIHYE BellleCTBa;

YMeHHUsA: OmnpeleisiTh XapakTep XUMUYEeCKOM CBSI3W B Pa3HbIX COEJUHEHUSIX U CTeleHb
OKMCJIEHHUS 37IEMEHTa; KJIaCCU(PULIMPOBaTh AUCIIePCHbIE CUCTEMBI.

Bonipocsl pis cobecejoBaHusA
1. TloHATHe 0 XHMHUECKOW CBSI3U. THIBI XUMHUECKMX CBSI3€: KOBaJIeHTHasl, HOHHas,
MeTa/lJInueckasi i BOJOPOAHas.
2. KoBaneHTHasi xumuueckasi CBsi3b. /IBa MexaHuW3Ma 0Opa3oBaHUS 3TOM CBs3U: OOMEHHBIN U
JIOHOPHO-aKLIeITTOPHbIMN.
3. OCHOBHbIE TIapameTpbl 3TOr0 TUMA CBSI3U: [JIMHA, TIPOYHOCTh, YrOJl CBS3U WM BaJeHTHbIN
yron. OCHOBHbIe CBOMCTBA KOBa/IeHTHOW CBSI3U: HACBII|EHHOCTb, MOJISIPU3yeMOCTb U IPOYHOCTb.
4. DneKTpOOTPULIATeIbHOCTh U KaacCU(UKaIMsi KOBaJIeHTHBIX CBsi3el IO 3TOMY TMPU3HAKY:
TO/ISIpHAst U HemoJisipHasi KoBasieHTHbIe CBA3U. [10J/IIpHOCTb CBSI3U Y TTOISIPHOCTb MOJIEKY/IbI.
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5. Crioco6 mepeKpbIBaHUS T€KTPOHHBIX OpOUTanell U KinacCU(pUKaIis KOBaJIEHTHBIX CBSI3ei 110
3TOMY MPHU3HAKY: G- U M-CBsI3U. KpaTHOCTb KOBa/IeHTHBIX CBSI3el U K1acCU(UKALUS UX 10 STOMY
TIPU3HAKY: OJUHapHbIe, JBOVHbIE, TDOWHBIE, [TOTyTOPHBIE.

6. Tunel KpuCTa/UIMUECKUX peLIeTOK Y BellecTB C S5TUM TUIIOM CBSI3U: aTOMHble |
MoJIeKy/IsipHble. PU3ryecKue CBOKMCTBA BeleCTB C STUMU KPUCTa/VIMYeCKUMU peLleTKaMH.

7. VloHHasi xuMuuecKasl CBsi3b, KaK KpaliHUI Clyuyali KOBa/IeHTHOM TIO/ISIpHOM CBsI3W MexaHU3M
o0pa3oBaHUsi WOHHOW CBs3U. VIOHHBIE KpPHUCTa//IMUecKue pelieTKh W CBOWMCTBA BeLeCTB C
TaKMMU KpUCTa/ulaMH.

8. MeTa/inueckasi XMMUUecKasi CBsi3b, KaK OCOOBIN THUIT XUMUYECKOU CBSI3H, CYIIECTBYIOIUI B
MeTa/ljaxX M ClijiaBax. Ee OT/IMuMs U CXOACTBO C KOBaJe€HTHOM W MOHHOM CBsizaMU. CBOMCTBa
MeTa/l/IMYeCKON CBSA3U. MeTa/uiueckue KpUCTA//IMUeCKHe pelleTKW U CBOMCTBA BeLIeCTB C
TaKMMU KpHCTa/ulaMH.

9. BogoposHas xuMuJecKasi CBsi3b. MexaHn3M oOpa3oBaHUs Tako cBsi3u. Ee kmaccudukarus:
Me)XMOJIeKyJIsipHast U BHYTPUMOJIEeKYJISIpHasi BOJOPO/HbIe CBSI3U.

10. MonekynspHble KPUCTA/I/IMUECKHE pelIeTKU /Il 3TOro TUla CBa3u. Pusnyeckue CBOKCTBA
BelleCcTB C BOAOPOJHOW CBsA3bIO. brosiornueckasi poib BOJOPOJHBIX CBfi3eid B OpraHU3al[uu
CTPYKTYp OMOTOTMMEPOB.

11. EpuHas mpupoja XUMWYeCKUX CBsi3el: Hajuuve pas3/IMuHbIX TUIIOB CBs3€ll B OJHOM
BeLL|eCTBe, [epexoZ; OAHOI0 TUIMAa CBSI3W B PYroU U T.II.

12. Kommiekcoobpa3oBanue. [IoHSITHE O KOMIUIEKCHBIX cCoequHeHHUsX. KoopAuHaLMOHHOe
YKC/I0 KOMIJIeKCcooOpa3oBaresisi. BHyTpeHHsIs M BHelIHsIsl cpepa KOMIT/IEKCOB.

13. HomeHk/1aTypa KOMIJIEKCHBIX COeiMHeHUH. VX 3HaueHue.

Kpurepuu oneHKH 001ue /i/Isi yCTHOT'O OTBeTa
5 6a/u1oB — OneHKa «5»: OTBET TIO/HBIA U MPABU/IbHBIA HAa OCHOBAaHWUM M3YYeHHBIX TEOPHIA;
MaTepuajl U3/I0)KeH B OIpe/le/IleHHOW JIOTMYeCKOW I0C/1e[0BaTe/IbHOCTH, JIUTepaTypHbIM
SI3bIKOM; OTBET CAMOCTOSITe/IbHBIM.
4 6anna — OneHKa «4»: OTBeT IMOJHBIM U NPaBU/IbHBIA Ha OCHOBaHUW M3YUYeHHBIX TeOPH;
MaTepuas W3J/I0)KeH B OMNpeJe/IeHHOM JIOTMYeCKOM M0C/Ie/j0BaTe/IbHOCTU, MPY 3TOM [OIYyILeHbI
[IBe-TPH HeCyIlleCTBeHHbIe OIINOKY, UCTpaB/ieHHbIe TI0 TPeOOBaHUIO YUUTETTS.
3 0amna — OneHKa «3»: OTBET TIOJIHBINM, HO TIPY 3TOM [IOMyIIleHa CYILeCTBeHHast OlIMOKa WiIn
OTBET HEeIOJ/HbIM, HeCBSI3HbIM.
2 foammoB — OpeHka «2»: MpU OTBeTe OOHAPY)KEHO HEMOHMMaHWEe YYal[UMCsS OCHOBHOTO
cofiep>kaHusl yueOHOTO MaTepuasa WK JOMyIleHbl CyIl{eCTBeHHbIe OMNOKH, KOTOPbIe yJaIuics
He MO)KeT UCIIPaBUThb NPY HAaBOJALLMX BOIIPOCaxX yuuTessl.
MeHbiue 2 6anioB He BBICTaB/SETCS.

TunoBbIe 3ajaUn_Ha HaXO)KAeHHe 00HeMHOM U MaCCOBO#I /{0/TH KOMIIOHEHTOB CMeCH,
MacCcoBOH J0/1¥ IpuMeceu

Nel. [Ins koHcepBUpoBaHUsi HY>kKHO 200r 6%-HOro pacTBopa YKCYCHOW KWCIOThHL. B marasuHe
nipoziaetcsi 70%-Hbii pacTBop, 06bemMom 200mi1 U rioTHOCTBIO 1,07 r/mit (3cceHwyst). CKOMBKO
IrpPaMMOB 3CCEeHLIMY HY)KHO B3SITh /111 KOHCepBaLyn?
Ne2. Kakasi macca conv BBOJWTCSI B OpraHu3M vesioBeKka rnpu BavBaHuM 500r ¢r3noaorunyeckoro
pactsopa (0,9% pactBop xnopuja HaTpus)?
Ne3. CKOJIBKO 'paMMOB BO/IbI YU HUTpaTa HaTPUsi HY)KHO B3siTh, UTOOBI mpurotoButh 80r 5%
pacTBopa CoMu?
Ne4. B 150r Bogp! pactBopunu 50r ¢ochopHoii KucaoTsl. KakoBa MaccoBasi 10/l KUC/IOTHI B
TI0/Iy4YeHHOM pacTBope?
No5. CKOMBKO TPaMMOB MO/la U CIIMPTA HY)XHO B3ATb /151 ipurotoBieHus: 30r 5%-ro pacTBopa
WOJHOW HAaCTOMKH?
Ne6. OnpeziestuTe KOJIMUECTBO 30/10Ta U cepebpa, KOTOPOe CO/IePKUTCs B 00pyuasibHOM KOJIbLe
Maccou 3,75t u ipoboii 585 .
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Ne7. B 180r 15%-ro pactBopa rujpokcuza Hatpus pactBopwid 20r mienoun. Paccuurarite
MacCOBYIO [I0JIFO 111eJI0UH B II0JIyYeHHOM pacTBope.

Ne8. Cmumu pBa pactBopa cepHoM KUQIOThL: 240r 30%-ro m 180r 5%-ro. Paccuuraiite
MacCOBYIO [J0/IF0 KUC/IOTHI B [10/Ily4eHHOM pacTBope.

Ne9. M3 250r 20%-ro pactBopa xnopyuza Kaaus Bbinapuiu 100r Bogel. PaccunTanite MacCoByO
[,0JIX0 KUCJIOTHI B II0/Ily4eHHOM pacTBoOpe.

Kpurepuu onjeHKH 001ue /i/Is peleHus pacyeTHbBIX 3afau

5 0a/sI0B: B/a/leHUEM KY/IbTYPOU MBIIUIEHUS; CIIOCOOHOCTBIO K 0000IIEeHHI0, aHa/IN3Y,
KPUTUYECKOMY OCMBIC/IEHWIO, CHCTeMaTH3al[iM, TI0CTAaHOBKe Ijesiel W BBIOODY MyTeM Hux
JNOCTIDKEeHUs, B JIOTUYECKOM pAacCyXJeHWd U pelleHnd HeT OMMOOK, 3aZiaya perieHa
paryoHaIbHBIM CTIOCOO0M.

4 Ga/u1a: B JIOTMUECKOM DacCY)KJeHWH W pelleHHH HeT CYL[eCTBeHHBIX OMIMOOK, HO
3ajlaua pellleHa Hepal[MOHAIbHBIM CITIOCOO0M WM JOMyleHo He Oosiee ABYX HeCyIL[eCTBeHHBIX
OLIMOOK.

3 Oa/u1a: B JIOTMUECKOM pacCY)KJeHUM HeT CYIeCTBeHHBIX OLIMOOK, HO [oIyljeHa
CyllecTBeHHasl OLIMOKa B MaTeMaTUYeCKHUX pacyeTax.

2 pasIy1a: UMerTCs CyleCTBeHHbIe OIMOKU B JIOTHYECKOM PacCy>KJeHUH U B PellleHUH.

0 6a/u1: OTCYTCTBHE OTBETA Ha 3a/jaHue.

CamocrosTeibHass pabora
(JomaiHee 3a/jaHKe)
86-8
Bomnpocs! 1 3ajaHusl /I CAMOKOHTPOJISA.
1. Kakwue 371eMeHTbI 00pa3yroT KOBaJIeHTHYIO HEIO/ISIPHYIO CBSI3b?
2. KakoB MexaHn3M 00pa30BaHUsI KOBaJIEHTHOM HETIO/SIPHOU CBSI3U?
3. Kakumu cBoiicTBaMu 00/IaZial0T BellecTBa C MOJIEKY/ISIPHBIMA ~ KPUCTa/UTHUeCKUMHU
pewerkamu? [louemy?
4. Kakumu cBoiicTBaMH 0071a[jaloT BeljeCTBa C aTOMHBIMU KPHCTA/UTMUECKUMH pelieTKaMu?
[Touemy?
5. CocTaBbTe xuMHUUecKre (OpMyJIbl BeIleCTB: a30Ta, XJIOpU/a HaTpHsi, OpPOMOBOZIOPO/ia, X/I0pa,
CepoBoZlopoza, ¢propuia Kamus. B Monekynax KakMx U3 3THUX BeleCTB MMeeTCsl KOBa/leHTHast
HemosisipHasi CBs3b? 300pa3uTe 3/1eKTPOHHYIO U CTPYKTypHBbIe (OPMYJIbI MOJIEKYJT 3THX
BeI|eCTB.
6. Kakue snemeHTbI 00pa3yroT KOBaJIeHTHYIO MOJISIPHYIO CBSI3b?
7. KakoB MexaHu3m 00pa30BaHus1 KOBaJIEHTHOU TIOJISIPHOM CBSI3U?
8. Kaknmu cBoiicTBamMu 00/1a/1at0T BelljeCTBa C KOBAaJIeHTHBIMH TIOJISIPHBIMU CBsi3siMu. [Touemy?
9. Kap6opyHz (kapoug kpemHust SiC) — OJJMH U3 CaMbIX TBEP/bIX U TEPMOCTOHKHUX MUHEPAJIOB.
Ero mucrnonb3yoT Kak OTHEYNOpHBIN 1 abpa3vBHBIN MaTepuasn. Kakoi B XUMUUECKOW CBSI3U U
TUN KPUCTA/UTMYECKOW pelIeTKh B 3TOM BeljecTBe? [300pa3ure cxeMaTWyecKu (pparMeHT
KPHUCTa/I/TMYeCKOU perieTKy KapObopyHza.
10. Yro Takoe MeTanMueckas cBa3b? [l KakUX BelllecTB OHa XapakTepHa?
11. Yto Takoe MeTa/uIMuecKas KpUCTa/UInuecKas pererka?
Kakumu ¢pusmueckiMu CBOMCTBaMH 00J1aZIal0T MeTaslIbI U CTIaBbI?
12. OOwbsicHATE Ha OCHOBe TIPE/CTAaBAEHHH O CYIIHOCTH METa/UTMUecKol CBs3U TaKue
(hr3nuecKre CBOMCTBA MeTaslIOB, KakK:
a) BBICOKasl, 3JIeKTpHUYecKasi TPOBOJUMOCTb, YMEHbIIAeTCs C TIOBBbILLIEHHWEM TeMIlepaTypbl
MeTasa.
0) BBICOKasI TETUIOTIPOBOAHOCTD;
B) IJIACTUYHOCTb, KOBKOCTH;
I') XapaKTepHbBIN «MeTa/UTnYeCcKuii» O1eck;

CocraBienue Tadmmnpl «CpaBHUTE/TbHAA XapaKTePUCTHKA THIIOB XUMHYECKOH CBA3W».
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Bu xviMuueckoii cBsisu
[Ipu3Haky cpaBHeHYs
WNonHas KoBaneHnTHas Metanniueckas | BomopogHast
[Tpupopa XUMHYECKUX
3/1EMEHTOB
Cnocob obpa3oBaHust
XUMUUECKOU CBSI3U
MexaHusm oOpa3oBaHUs
CBsI3U (Ccxema)
CTpyKTypHbI€e 3/1eEMEeHThI
KPUCTa/VINYEeCKOH pelleTKH
Tun KPUCTaJI/TMUeCKOU
peleTKn
dusnueckue CBOMCTBA
BeIIeCTB
[TpumepsI BellleCTB

@oH/| TECTOBBIX 3aJJaHUH [I/Isl TEKYyLIero KOHTPO/1A 3HAHUH 110 TeMe:
(Bblbepume 00UH Npasu/ibHbIX 8aAPUAHN)
YKaxurte M0/1eKy/1bl, B KOTOPbIX XUMHUeCKHe CBAI3U KOBA/IEHTHO- MOJISIPHbIE:
+H>0
+H> SO4
Cl
H>
YKaXuTe MOJIeKY/Ibl, B KOTOPbIX HMEETCsl CBSI3b, 00Pa30BaHHAsA 10 JOHOPHO -
aKLeNNTOPHOMY MeXaHU3My:
0))
N>
Clz
+NH4+
YKaxuTe coeJUHEHHSA, B KOTOPbIX HMEITCA SpP3- rHOpHUAHbIe 0pOUTA/IN:
+H>0
+NH3
HCI
CO
YKakuTe coeiuHeHUs1, MOJIEKY/Ibl KOTOPbIX HMEIOT JIHHeIHOe CTPOoeHHe:
+CO2
H>O
NH3
CCly
YKaxuTe coeJuHeHHsI, B KOTOPbIX (hopMa Mo/IeKy/1 TPUTOHa/IbHAsi MMpaMuja:
COy
NO2
+NHj3
BFs3
YKaxure coeJUHEHHSs, B KOTOPbIX OPOMTa/IM LEeHTPa/JILHOr0 aT0Ma HaX0AATCA B Sp3-
rudpuansanuu:
+CH4
BF;
CO
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COa.
YkakuTe BelllecTBa, KOTOpPble 00pa30BaHbI 3a CUeT KOBA/ICHTHOW HeI0J/ISIPHOM CBSI3U:
SOz
+02
P>0s
+Cl>
YKaKuTe BeliecTBa, KOTOpPbIe 00pa30BaHbI 3a CUET NOHHOU CBSI3M:
+KCl
NO2
P205
+Nal
Ykakute coejUHeHHs, B KOTOPbIX KOBa/IeHTHasi CBSI3b 00pa3oBaHa TOJILKO 110 00MeHHOMY
MeXaHHU3MYy:
+H3PO4
NH4Cl
[BE4]-
+ H>SOs3
Kakmue okcuipl 0yyT mMeTh 00J1ee MO/IAPHYIO CBSA3b: OKCH/BI MeTa/l1oB I rpynmnbl
r/IaBHOY NMOATPYNIIbI WK 0KCHABI MeTa/u1oB 11 rpynnbl rnaBHoM noarpynnei? B
BBIOPaHHOI MOATPYIIe YKA)KUTE 3JIEMEHT, OKCH/| KOTOPOro uMeeT HanboJiee MoJIsIpHyIO
CBSI3b.
OKcuZbl MeTasoB | rpynel rnaBHoM noArpynmnsl, LixO
+0KcuAbl MeTasnoB | rpymmnel rnaBHoW noArpynmnsl, FroO
okcuzbl MeTasoB Il rpymnmnel rnaBHol noArpymisl, BeO
okcuzbl Metasnos 11 rpynmel rnasHou nogrpymnsl, RaO
YKaxure coeUHeHHUs, MEXAY M0J/IeKy/IJaMH KOTOPbIX BO3MO)XKHA BOAOPO/{HAasA CBA3b:
+NH3
+HF
+HxO
O2
YKaxure coejuHeHHe, B KOTOPOM KOBa/IeHTHbIE CBSI3H HeIl0/IsIpHbIe
PCl3
CcO
Na;O»
+Py
YKaxure coejuHeHHe, B KOTOPOM BCe CBSA3H KOBa/ICHTHBIE I0/ISIpHbIe
Caz(POa)2
LiBr
+PCl3
KNOs3
YKaxure coejuHeHHe, B KOTOPOM BCe CBA3H KOBa/IeHTHbIE MOJIsIpHbIe
Nast4
+NH4Cl
CaClz
MgCO3
YKaxure coejuHeHHe, B KOTOPOM BCe CBSA3H KOBa/ICHTHBIe I0/ISIpHbIe
+S02ClL2
NaClO4
KCIO3
CaSOq4
B MoJ1eKkyie KHCIOpO/A MeX/ly aTOMaMH MOTYT 00pa30BbIBaThCA:
2 0 — cBA3U
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+10-ulmn-cBa3b

2 Tl — CBSI3U
1 T — cBSI3b
B mosiekysie a3oTa MeXx/Jy aToMaMHi MOTYT 00pa30BBIBaThCS:
3 0 — CBSI3U

20—-ulmn—cBa3b
+10—-u2mn—CBA3U

3 T — CBSI3U
Tabmuna 3
MeTtoauka npoBeieHUs1 KOHTPOJIS
[TapameTpbl MeTOAUKHU 3HaueHue rapameTpa
[Ipefen nUTEILHOCTH BCEr0 KOHTPOJIS 15 MuHyT
[TocnenoBaTelbHOCTb BbIOOpa BOITPOCOB CrnyuaitHas
[IpeparaeMoe K0JMueCTBO BOIIPOCOB 5

Kpurepun oueHku:

-5 0aWI0B BBICTAB/ISETCS CTYJAEHTY, KOTOPBLIM IIPaBUBHO BBITIOJIHSAET 5 TECTOBBIX
3a/laHui;

- 4 Ga/1a BLICTAB/ISIETCS CTYAEHTY, €C/TH MPaBU/IbHO PEIeHO 4 TECTOBBIX 3a/JaHMS.

- 3 Gas1a BLICTAB/ISIETCS] CTYAEHTY, eCJTH MPaBU/ILHO PellieHO 3 TeCTOBBIX 3a/JaHMUsI

Pa3pen 4. Boga. PacTBopbl. J/1IeKTPO/IMTHUYECKAA AUCCOLMALUSL.

KonTpo/mpyemMble 3HaHHUA M JIMYHOCTHBIE pe3yabTarsl JIPo 4, JIPo 5, /IPo 7, JIPo 9,
JIPo 12: TIOHATUSL: 37IEKTPOJIUTBI, HE 3/IEKTPOJIUTHI, 3JIEKTPOIUTUYECKAs AMUCCOLAALIUS; KUCIOTHI,
OCHOBaHHUS, XHMHUYECKOe paBHOBeCHe, KaueCTBEHHbIE pPeaKI[dH, CII0COObI BBIPAKEHUS
KOHI[eHTpAl[id  pacTBOPOB, TUjJpaTHas Teopus 0Opa3oBaHUSI  PACTBOPOB,  TeOpHS
3/IeKTPOJIMTUYECKON AuCCcOoLMaliid AppeHuyca, MexXaHU3M 3/1eKTPOIUTUUYeCKOW AUCCOoLualuu
Bell[eCTB C MOHHOM CBSI3bI0 Ha TIpUMepe XJIOpY/ja HaTpUsi, KaueCTBeHHbIe peakl|ui Ha aHUOHBI,

YMEHHUA: COCTaB/JATb ypaBHeHWs O/l KHCIOT, OCHOBaHUM W COJIeW, 3alMuChbIBaTh
ypaBHeHUs peaki[iii HOHHOTO oOOMeHa; Orpe/iesisiTh KHUCIOTHOCTb pacTBOPOB KHC/IOTHO-
OCHOBHBIMHM HWH/IMKATOPaMH; T0/Ib30BaThCsl Tab/MMIlell pacTBOPUMOCTH COCTaB/ISTh TIOJHBIE U
COKpallleHHble MOHHbIe YpaBHEeHUs TUPOJ/IM3a COoJiel; onpe/ie/siTh peakijuio Cpe/ibl B paCTBOpax
COJIel; paCCYMTBIBaTh KOHL[EHTPAL[UIO PaCTBOPOB.

Bonpocs! 15 cobeceoBaHUA

1. Tlonatve o pactBopax. PuU3MKO-XMMHMUYeCKass TMpUpOJA PpacTBOPeHHsT W PacTBOPOB.

B3aumogeiicTBre pacTBOpUTe/ISl U PACTBOPEHHOT'O BelljecTBa.

2. PactBopumocTsb BelriecTB. CriocoObl BbIpa)kKeHUs1 KOHLIEHTPALMK PacTBOPOB: MaccoBasi [j0JIst

PacTBOPEHHOT0 BellecTBa (IIPOLeHTHas), MOJIIpHasl.

3. Teopusi 5/1eKTPOJIMTUUECKOM AUCCOLMALMU. MexaHn3M IMCCOLMaLvY BellleCTB C pa3/InyHbIMU

TUTNIAMU XUMHUYECKHUX CBSI3eM.

4. Bkiaj pycCKMX yueHbIX B pa3BUTHe Ipe/CTaB/ieHUI 00 3/1eKTPOUTHUECKON JHCCOL[UALIUN.

OCHOBHBI€ MO/I0)KEeHUs1 TEOPUH 3/1eKTPOJIMTUUECKON AUCCOLMALUN.

5. CTeneHb 5/IeKTPOJIMTUUECKON AucCCOLMaluu U (akTopbl ee 3aBUCUMOCTHA. CHibHbIE U

CpeZiHUe 3/1eKTPOJIUTHI.

6. Juccounauus Bojbl. BomopoaHblii nokasarenb. Cpefia BOJHBIX PacTBOPOB 371€KTPOUTOB.

Peakiy oOMeHa B BOAHBIX paCcTBOpPax 3/1eKTPOJIUTOB.

7. Tuppom3 kKak oOMeHHBIM mpouecc. HeobGpaTUmblii TUAPOAM3 OpraHUUeCKUX WU

HeopraHu4ecKrx COoe/JMHeHHH U ero 3HaueHue B NPaKTUUeCKO! JlesTeIbHOCTH UeioBekKa.

8. OOpatumbiii THApOaM3 coseil. CrymeHUaThl ruAponu3. IIpakThueckoe TMpHUMeHeHHe
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TU/IPO/IN3a.
9. I'maponu3 opraHuueckrx BellecTB (OenKoB, )KUPOB, YI/IeBOJOB, MOJUHYKIEOTHA0B, ATD) u
ero OMOJIOTMYeCKOe U MPAaKTHYecKoe 3HaueHre. OMblieHHe XXUPOB. Peakiys stepudrkaryy.

KpuTtepuu onieHKH 001jie€ /I/Is1 yCTHOTO OTBETa
5 6a/u1oB — OneHKa «5»: OTBET IMO/HbIM U TIPaBWIbHBIM Ha OCHOBAaHWM WM3YUYE€HHBIX TEOPH;
MaTepuas U3/10XKeH B OMpeie/IeHHOM JIOTMYeCKOW MOoC/e[j0BaTe/IbHOCTH, TUTEPAaTYPHBIM SI3bIKOM;
OTBET CaMOCTOSITeTbHBIMH.
4 6an1a — OueHkKa «4»: OTBeT TIO/HBIY Y MTPaBU/IbHBIN Ha OCHOBAaHWHW M3YUeHHBIX TeOPH;
MaTepuasl U3J/IO)KeH B OMpejle/IeHHOM JIOTUUeCKOW TOocC/ie/oBaTe/IbHOCTH, TIPU 3TOM /IOMYILeHbl
JIBe-TPU HECYIIIeCTBEHHbIe OIIMOKU, UCITPaB/IeHHbIe TT0 TPeOOBAHUIO YUUTETS.
3 6a/ta — OneHkKa «3»: OTBET IMOJHBIN, HO TIPH 3TOM JIOMYyIleHa CYIIleCTBeHHas OIMOKa WIIH
OTBET HEIIO/IHbIN, HeCBSI3HbIM.
2 0aoB — OneHkKa «2»: TIpM OTBeTe OOHApY)KeHO HeIOHMMaHHWe YdJallluMCs OCHOBHOTO
cofiep>KaHusl yueOHOTO MaTepuasia Wid JIOTYIeHbl CyIIleCTBEHHbIE OIMOKH, KOTOPbIe YUall[UICS
He MOJKeT UCIIPaBUTh NPU HABOJSALMX BOMPOCAX YUYUTes.
Mewnbliie 2 6asIoB He BBICTAB/ISIETCS.

IIpakTHYeckas padoTa
Tema: PemieHne sKkcriepyMeHTaIbHBIX 3a/jau 110 TemMe TUIPO/In3

Llesb: HayuMTHCS pellaTh SKCIEPUMEHTA/IbHbIE 3aZlaud M0 XWMHH, OOBSCHSATH Hab/IO/aeMble
SIBJIEHHUSI

KpuTepuu oLieHKH YMEHHH pelllaTh IKCepUMeHTa/IbHbIe 3a/|auH
5 0am10B — OLeHKa «5»:
TUIaH pEIIeHUs] COCTaBJeH TMPAaBU/IbHO; TIPAaBW/IBHO OCYILECTBJEH TOAOOD XUMHUECKUX
PEeaKkTUBOB M 000PY/I0BaHMST; JaHO TMOTHOe 00BbsICHEHNE U CZie/IaHbl BBIBO/IBI.
4 6anna — OueHka «4»:
TJIaH peIIeHUs] COCTaB/eH TMPaBW/IbHO; TIPAaBW/IbHO OCYILECTB/IEH TOAOOp XHUMHUECKUX
PEeakTUBOM U 000pYy/J0BaHUs, TIPU 3TOM [IOMYIIEHO He 0oJiee IBYX HECYIECTBEHHBIX OIIMOOK B
00BSICHEHNH U BbIBO/IAX.
3 6a/ma — OneHka «3»
TJIaH peIIeHUs] COCTaB/eH TIPaBU/bHO; TIPAaBHU/ILHO OCYILECTB/IEH TOAOOp XHUMHUECKUX
PeakTHBOB ¥ 000PY/I0BaHMSs, HO ZIOMYIIleHa CyIlleCTBeHHasi OIMOKa B 00BSICHEHUU U BbIBOZIAX.
2 6an1a — OneHKa «2»:
JonyIleHbl Be (M Oosiee) OMIMOKW B IJIaHE peleHHsi, B M0/00pe XMMUUYECKUX PEeakTHBOB U
00opy0BaHusi, B 00BICHEHUH U BBIBO/IAX.
0 6a/u1oB — OneHka «1»:
3ajlaua He pellleHa.

TunoBble 3aiaHUA 110 TeMe:

Tun 1. 3ad0auu Ha onpedeieHUe MACChbl 8ewjecma  pacmeope
Kakyto mMaccy conu v 06beM BO/[bI HEOOXOIUMO B3AITh ZIJis1 IPUTOTOB/IEHUS:
- 50 0,5 %-Horo pactBopa (otBeT: 0,25 r, H20 - 49,75 mn);
- 60 r 1 %-Horo pactBopa (otBet: 0,6 r, H20 - 59,4 mn);
- 70 T 2 %-Horo pactBopa (oTBeT: 1,4 T, H20 - 68,6 mn);
- 40t 0,4 %-Horo pactBopa (oTBeT: 0,16 T, H20 - 39,84 mn);
- 80 0,2 %-Horo pactBopa (otBeT: 0,16 T, H20 - 79,84 mn);
- 90r pactBopa c MmaccoBoi foneit conu 0,001 (otBet: 0,09 r, H20 - 89,91mn);
- 60 r pacTBOpa ¢ MmaccoBou gosen comu 0,002 (otet: 0,12 1);
- 50 r pacTBOpa ¢ MmaccoBoi goseid conu 0,05 (otBet: 0,25 r);
- 70 r pactBOpa ¢ MmaccoBou gosnen comu 0,01 (otet: 0,7 r);
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- 120 r 10 %-Horo pactBopa (oTBeT: 12 r);
- 90 r pacTBOpa c MaccoBoii goseii conu 0,06 (oTBet: 5,4 1);
- 150 r 2 %-Horo pactBopa (0TBeT: 3 T);
- 150 r pactBopa ¢ maccoBoii poneii conu 0,004 (otBet: 0,6 T);
- 200 r pactBopa ¢ maccoBoi ponaeit conu 0,06 (otBet: 12 r);
- 140 r pactBopa ¢ MaccoBoii goneii conu 0,03 (oTBeT: 4,2 1);
Tun 2. 3adauu Ha onpedesneHue Macchbl 8eujecmes, He0OXo00UMoll 0/151 No/AyYeHus
pacmeopa HyX*cHOU KOHYeHmMpayuu

Kakoit 06bem BozibI Hazlo TIpUKTh K 0,5 T caxapa, uTtoObl monyunTh 1 %-Hbli pacTBop? OTBeT:
45,5 m;
Kakoit 06beM BO/bI HAZIO TIPUWIUTD K 8 T CO/M, UTOOBI OMyuuTh 2 %-Hblid pactBop? OTBeT: 392
MJT;
Kakyro Maccy comu Hazio o6aButh K 200 MJT BObI, UTOOBI MOTyUnTh 3 %-HbIM pacTBOp? OTBET:
6,2T.;
Kakyro Maccy comu Hazio o6aButh K 120 MiT BoAbI, UTOOBI MOTyunTh 1 %-HbI pacTBOp? OTBET:
1,21r;

Tun 3. 3adauu Ha onpedeeHue Maccoeoli 00/1U geujecime @ pacmeope
Cwmewamu 0,4 r comu u 200 ma Bogel. KakoBa maccoBasi jo/i1 CO/IM B MOJIy4YeHHOM pacTBope?
Orteert: 0,002;
Cwmeruanm 20 r caxapa 1 250 mu Bozbl. KakoBa MaccoBast 1o/ caxapa B [IOJIy4YeHHOM pacTBope?
OTBet: 0,074;
Cwmewanu 5 r caxapa ¥ 150 Myt BoZIbI. KAKOBa MaccoBasi IO/ caxapa B [MOJIyUeHHOM pacTBope?
Ortgert: 0,032;
Cwmewamm 2 r comu U 140 M Bozabl. KakoBa mMaccoBasi 0/1s1 CO/IM B TIOJIyYEHHOM pacTBope?
OtBeT: 0,014;
Cwmewamum 0,5 r comu m 300 M Bogel. KakoBa maccoBasi jo/ii CO/IM B MOJIyYeHHOM pacTBope?
OTBeT: 0,00166;
Cwmemamm rugpokcus, Hatpuss NaOH B konmuectse 1 Mosb ¢ 1 71 Boabl. KakoBa MaccoBast ot
TMJPOKCH/Ia HaTpuUs B TToTyueHHOM pactBope? Otsert: 0,038;
Cwmeruanu Hutpat Hatpust NaNO3 B konmnuectse 0,1 mons ¢ 0,5 1 Boabl. KakoBa maccoBast 1omst
HUTpaTa HaTpus B nojiyueHHOM pactsope? Otset: 0,0167;

Tun 4. 3adauu Ha onpedesieHUe NPOYEHMHO20 CO0epHCAHUS 8eujecme 8 pacmeope
K 150 r 20 %-Horo pactBopa consgHo Kucaotsl npummad 200 Ma Bozbl. KakoBo mporjeHTHOe
cojiep>kaHre COSTHOM KMC/I0ThI BO BHOBB oydyeHHOM pactBope? Otget: 0,086 (8,6 %);
K 200 r 40 %-Horo pacrBopa cepHOW Kuca0Thl npuwidan 80 mu1 Bogpl. KakoBo mporjeHTHOe
cojiep>kaHre CepHOM KUC/IOThI BO BHOBb IT0JIy4eHHOM pactBope? Otsert: 0,286 (28,6 %);
K 90 r 6 %-Horo pactBopa noBapeHHoU comu npuidau 200 mMa Bozabl. KakoBO TpolieHTHOe
Co/lep’kaHre TI0BapeHHOM o/ BO BHOBb MoydeHHOM pactBope? Otset: 0,0186 (1,86 %);
K 140 r 15 %-Horo pactBopa caxapa goauad 160 mi Bogpl. KakoBO MpOLIEHTHOE CofeprkaHue
caxapa BO BHOBb nojiyueHHOM pactBope? Otget:0,07(7 %);
K 200 r 40 %-Horo pactBopa ykcycHOW KUCA0ThI gomuan 300 mn Bozbl. KakoBo mporjeHTHOe
CoJiepykaHre YKCYCHOU KMCJIOThI BO BHOBb ITosTydeHHOM pactsope? Otser: 0,16 (16 %);
K 80 r 30 %-Horo pacrtBopa wjenoun goauad 420 mi BoAbl. KakoBO TPOLEHTHOE COZeprKaHue
111eJI04X BO BHOBb No1yyeHHOM pactsope? Otser: 0,048 (4,8 %);
K 120 r 1 %-Horo pactBopa caxapa rpubaBwin 4 r caxapa. KakoBo mpoIjeHTHOe Cojfiep>KaHue
caxapa BO BHOBb Ios1iyueHHOM pactsope? Otsert: 0,042 (4,2 %);
Tun 5. 3adauu ¢ ucnoib306aHUeM NOHAMUS — pACMEOPUMOCMb

Kakyto maccy cynbdaTa HATpusi MOXKHO TMOJY4YUTh TMpU BbiMapuBaHuM 50T HACKILEHHOTO
pactBopa 1pu t 350 C, ecsiu ero pactBopumoctb 50 (Ha 100 r Bogwl)? OTBeT: 16,7 r.;
CKO/IbKO TpaMM BO/Ibl He00X0uMO Aiyisi pactBopeHusi 30 T HUTpaTa CBUHIIA, YTOOBI TIOTYUMIICS
HacbleHHbIN pactBop npu t 600 C (pactBopumocTts ero 105)? Otet: 28,57 r H20,;
Nwmeetcsa 300 r HaceiuenHoro npu t 150 C pactBopa HUuTparta Kanusa. CKOJIBKO IpaMM HUTpara
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Kaus 371eCb COZeP)KUTCS, eC/IU ero pacTBopumMocTs 25? Otset: 60 r.;

B 300 r HacsijeHHoro npu t 550 C cynbdaTta Maruus cogepxutcsi 100 © cynbdaTta MarHusi.
OmnpezienUTh €ro pacTBOPUMOCTSh (Ko3¢dureHT pactBopuMmoct). OTBeT: 50 T.;

B 200 r pactBopa KCIO3 mpu t 300 C cogmepxutrcsa 20 r KCIO3. byger i1 ero pactBop
HaCBIITIEHHBIM, eC/Ti ero pacTBopuMOocCTb 1pH t 300 C — paBHa 10? OTBeT: OyJeT HaChIIIEHHbIM;
B 100 r Bogsl nipu t 600 C pactBopsiercst 110 T HUTpaTa Kausi, 00pa3ysi HaChIIIeHHBIM pacTBOP.
KakoBa MaccoBasi fjo/is1 HUTpaTa Kaius B Takom pactBope? Otget: 0,524 (52,4 %);

Kakasi macca xyiopuzia 6apusi BBIKPUCTA/UTM3yeTCsl TIpy BbimapuBaHuy u3 300 T HaChILLeHHOTO
nipu t 900 C pactBopa, eciiv ero pactBOpuMocts 55? Otset: 106,45 1.;

Tun 6. 3adauu Ha onpedesieHUe NPOYEHNMHO20 CO0ePHCAHUS U/IU MACCO80ll 00/1U 8eujecme @
pacmeope, noJsiy4eHHOM NpuU CMeWwuedaHUU pdcneopoes pasHoll KOHYeHmpayuu
Cwmeranu 140 r 0,5 %-Horo pactBopa comnsiHoM KucaoThl ¢ 200 © 3 %-HOro pacTBopa COJISTHOM
KHMCJIOTBI. KaKOBO MpOLIEHTHOE COoZlepyKaHKe COJITHOM KUC/IOThI BO BHOBb ITOTy4YeHHOM pacTBope?

Otger: 0,0197 (1,97 %);
Cwmewamu 50 r 5 %-Horo pactBopa cepHoul Kuciotel ¢ 80 r 20 %-HOro pacTtBopa CepHOU
KUCI0ThI. KakoBO MpOLIEHTHOE CO/iepyKaHre CepHOM KMC/IOThl BO BHOBB MOJIyUeHHOM pacTBoOpe?
Otget: 0,142 (14,2 %);
Cwmemianu 70 r 10 %-Horo pactBopa a30THOM Kuca0ThI ¢ 80 T 25 %-Horo pacTBopa a30THOMU
KHUCJIOTBI. KaKOBO MPOLIeHTHOe CoZiepKaHue a30THOM KHC/I0ThI BO BHOBb ITOJIyUeHHOM pacTBope?
OtgeT: 0,18 (18 %);
Cwmemamu 60 r 2 %-Horo pactBopa noBapeHHOM cosu ¢ 80 T 4 %-HOro pacTBopa NoBapeHHON
comu. KakoBo MpoLieHTHOe cofiep>kaHKe MOBapeHHOM COMM BO BHOBb IOJIyUeHHOM pacTBoOpe?
OtgeT: 0,00314 (3,14 %);
Cmemiamm 20 r© 0,5 %-Horo pactBopa caxapa ¢ 20 r 1 %-Horo pactBopa caxapa. KakoBa
MaccoBasi joJis caxapa BO BHOBB TostydeHHOM pactBope? OtBet: 0,0075 (0,75 %);
KakoBa maccoBasi 1o/ HUTpaTa Kaausi B pacTBOpe, MoJiydueHHOM mocsie cvermuBanus 90 r 2 %-
Horo pactBopa v 110 r 5 %-Horo pacTBopa HATpaTa Kajus.
OtseT: 0,0365 (3,65 %);
Tun 7. 3ada4u Ha MO/APHYI0O KOHYeHmpayuio

Onpejenutb MOMSIPHYIO KOHLIEHTPAL[MI0 pacTBOpa CePHOM KUCJIOThI, TOAYYEeHHOro T[pu
cMerMBaHuU 25 mi 10-MO/IsIpHOTO pacTBOpa CEPHOM KMC/IOTHI U 225 M1 BoAbl. OTBeT: 1 MOJib;
Onpegennts MOJPHYIO KOHLIeHTpauuio 73,8 %-HOro pacrtBopa CepHOW KHUCJIOTHI, IVIOTHOCTh
kotoporo 1,655 r/mi. Otet: 12,46 mosnb/n.;
Onpegennts MOJIIPHYIO KOHLIEHTpaLyo 56,68 %-HOro pacrsopa a30THOM KMCJ/IOTBI, [VIOTHOCTh
KoToporo pasHa 1,356 r/mi1. OtBet: 12,2 MOJb/11.;
Onpegennts MOSPHYHO KOHLieHTpauuto 18 %-Horo pactBopa COJISSHOM KUC/IOTBI, IVIOTHOCThb
Koroporo pasHa 1,089 r/mi. OtBer: 5,37 MOJIB/11.;
Kakoit 06bem 36,5 %-Horo pacTBopa COMSIHON KUCIOThI (1. 1,18 1/Mi1) Heo6X0[UMO B3ATh JJIs
nipurotoBieHus 1000 ma 0,1 mosisgpHOro pactsopa? Otset: 8,47 mit;
BbruriciuTe mMonsipHyto KoHLeHTpaLuto 10 %-Horo pactBopa cepHoi KUcaoTel (1. 1,07 r/mn).
Ortset: 1,09 mob;
Ornpesie/IMTh MacCOBYHO OO a30THOU KHUCJIOTHI B 4,97 MOJIADHOM ee pacTBOpe, MJIOTHOCThb
koroporo 1,16 r/mn. Otset: 27 %;
Belunciute MosisipHyr0 KOHLieHTpaLuio 16 %-Horo pactBopa cynbara mMeau II, mioTHOCTBIO
1,18 r/mn. OtBeT: 1,18 Momb/m.;

Tun 8. 3adauu Ha 31ekmpoaumMuYecKyio ouccoyuayuio
Kakue u3 crefyromyx >XUJKOCTe MPOBOJAAT 3/1eKTPUYECKUM TOK: STWU/IOBBIA CIUPT, BOJHBIN
PacTBOp IJIFOKO3bl, BOJHBIM PACTBOP TMAPOKCHU/A HATpHs, paCTBOP KWC/IOPOJAA B BOJE, BOJHbIN
pacTBop KapOoHaTa HaTpusi, pacriaB TUApoKcuia Kanus? OTBeT 0ObSICHUTE.
CocTaBbTe ypaBHeHUs1 Aucconuaiuu cienyomux smekTponntoB: KOH, AI(NO3z)s, K3POs,
NiSO4, HNO3, Ca(OH)2, FeCl3, NaHPO4, (PbOH)NOs3, (NH4).CO3, HCOONa.
CocTaBbTe ypaBHeHUs [uCCOLMAlMU BelllecTB (B BO3MOXHbIX ciydasx): NaOH, ZnO, HsS,
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Al(OH)3, BaSiO3, Cu(NOs3)2, CH30H, FePOa, AlCl3, CaSO4, CH3COOH, SiOs>.
HaiifuTe B cripaBOUHMKe 3HAUeHHUs KOHCTAHT 3/IeKTPOIMTUUECKOM [UCCOLMALIUN JIJIsT KUC/IOT U
oripefiesvTe, Kakast u3 HUX cunbHee: a) HoCO3 wim H»S; 6) HNO2 min CH3COOH; B) HCIO wm
HIO.
CocraBbTe MOJIeKY/ISIDHbIE Y MOHHBIE ypaBHEHHs1 PeakLMii MeXK/1y BelljeCTBaMu:
OmpezienTe BO3MOXKHOCTb TPOTeKAaHUS] peakluid oOMeHa MeXAy BOJHBIMH pacTBOpPaMHU
BeII|eCTB:
a) cynb(dara Kamusi ¥ TUAPOKcHaa bapus;
0) kapboHaTa HaTPUs U XJIOPUZA Ka/bIUs;
B) HuTpaTa Meau(Il) u cynbdata xenesa(Il);
T') TUPOKCH/IA HAaTPUS U CEPHOU KUCJIOTBI;
1) cynb(duTa Kaaus U a30THOM KUCJ/IOTHI;
€) HUTpaTa a/JlOMUHUS U XJI0OpU/ia Kausl.
CocTaBbTe ypaBHEHUsI BOSMOXKHBIX peaKLMi B MOJIEKY/IIPHOM, TIOJIHOM Y COKpalljeHHOW MOHHBIX
dhopmax.
KpuTtepuu oLleHKH yMeHUH pelaTh pacueTHbIE 3aja4uu
5 0a/u10B — OneHkKa «5»:
B JIOTUUECKOM pAaCCyXIEeHWH U pelleHWd HeT OIIMOOK, 3ajZiaua pelleHa palfioHaTbHBIM
crocobom.
4 6a/1a — OneHka «4»:
B JIOTUYECKOM DACCYXJe€HWM W PpelleHNHd HeT CYIIeCTBeHHBIX OIIMOOK, HO 3ajlaya perieHa
HepaloHaIbHBIM CTI0OCOO0OM WM AOTYIIIeHO He Oosiee IBYX HECYIeCTBEHHBIX OIIHOOK.
3 6a/u1a — OneHka «3»:
B JIOTUYECKOM PacCy’K/IeHUU HeT CYIeCTBeHHBIX OIMIMOOK, HO J0MyIlleHa CyIlieCTBeHHasi OIMOKa
B MaTeMaTHUeCKHX pacueTax.
2 0a/u1a — OneHKa «2»:
HMMEIOTCS CYLI[eCTBEHHbIE OLIMOKY B JIOTUYECKOM PacCY>KIEHHH U B PelleHn .
0 6a/u1oB — OneHka «1»:
OTCYTCTBHE OTBeTa Ha 3a/jaHue.

@oHJ TeCTOBBIX 33/JaHUM JI/If TeKYyLIero KOHTPOJ/IsA 3HaHUH 10 Teme:
(Bblbepume 00uH Nnpasu/ibHbIX 8APUAHM)
CooTHecuTe CrI0CcO0bI BIPa)KeHUsI KOHLIEHTPALUH U eJHHHUIIbI W3MepeHHs1 KOHI|eHTPaLui

1. mosisipHas 4. % (25%)

2. MOnsiIbHAsI 3. Monb 9KB/11 (25%)

3. KBUBa/IeHTHasI 2. MoJib/Kr(25%)

4. IpOLleHTHas! 1. Mmonb/n (25%)
r/Mn

IIponeHTHasA KOHI|eHTpaLUs — 3TO:
Macca Belectsa B 1 M1 pactBopa
MOJIb BelllecTBa B 1 KI' paCTBOpPUTEIS
MOJIb BelllecTBa B 1 iuTpe pacTtBopa
+Macca Bewecta B 100 r pactBopa
MoisipHas KOHLIeHTpaLys — 3T0:
Macca BeljecTBa B 1 M pactBopa
MOJIb BelllecTBa B 1 KI paCTBOpUTesIs
+ MOJIb BelllecTBa B 1 uTpe pacTBopa
Macca Bewjectsa B 100 r pactBopa
CKo/IbKO rPaMMOB PacTBOPEHHOI0 BellecTBa cofiep>xurtcs B 50 r pacTBopa ¢ MaccoBoit
aouei (B-Ba) = 10%?

10r

20r
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+5r

40r

CKO/IBKO MOJIell paCTBOPEHHOI0 BelljeCcTBa COAePXXUTcA B 1 /1 el iMo/IIpHOro pacreopa?
0,2Mo0/1b

1moub

+ 0,1mo07b

0,01mosb

Kakue u3 c/1eyIoIux 3/71eKTPO/IMTOB MPH JUCCOMAMU 00pa3ywimux noabl H u OH
OAHOBPEMEeHHO?

Ca(OH)2

KOH

H3PO4

+AI(OH)3

Kakue 3/1eKTp0/IUTHI AB/IAKTCA CUIBHBIMH?

+HCI

H>COs3

H,S

H3POq4

CKo0J/IbKO HOHOB 00pa3yeTcs npu guccorpanuu Mosiekyasl (NH4)2S04?
2

6

+3

4

Kakwue 3/1eKTp0/IMThI B MOHHOM YyPaBHeHHUH CJie/lyIollied peakIijuM 3aliChIBAalOTCS B BH/e
HOHOB:

CaCO3

+HI

CaS;

CO2

Kakwue BemjecTBa 00pa3yioT Npu JUCCOLMALMHA HOHBI Mn?*?

KMnOg4

+MnClI,

Na;MnOg4

MnO3

Kakmue 3/1eKTpo/IMThI 00pa3yl0T NpH JUCCOLHALUHU XJI0pu/-uoHb1 CI?
KCIOs3

+HCI

Ca(CIO)2

HCIO

Kakue 13 c/ieyomux 3/1eKTPO/IUTOB SAAB/ISIOTCA C/IA0bIMHU?

H2S0q4

NaClI

AI(NO3)3

+H3PO4

Kakwue BemjecTBa B MOHHOM YPaBHEHUH CJIe[yI0llleld peaKkIiuM 3alMCbIBalOTCS B BUje
MOJIEKY.JI:

+HaS

Pb(NO3).

NaCl

HNO3

YeMy paBHO HOHHOe Npou3BeeHune BojpbI (t = 25°C)?

10-12
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10-10
+10—14
10°
Yemy pasen pH pacrBopa, eciu [H+]=10"° mosn/n?
8
12
+5
9
Kakue u3 ciefylomux co/ieil He 10/{BeprarTcsa ru/ipoiu3sy?
PbNO3
+KNOs3
Alx(SO4)3
Pb,COs3
PacTBOpbI, KAKHUX 3/1eKTPO/IMTOB XapaKTepUu3ylTcsa 3HaueHussmu pH > 7?
+NaCO3
CaCl
AI(NO3)3
BaCl
IIpu kKakux 3HaueHusnx pH ¢enondranenH oKpammBaeTcs B MaJIHHOBBIN IBeT?
+12
4
7
5
Kakyro okpacky npuodperaer JlakMyC B HeUTpPa/IbHOH cpepe?
Ma/TMHOBYHO
CUHIOIO
KpacHYH0
+(huroneToByt0
IIpu B3auMoO/jeCTBUH, KAKHX BYX BeI[eCTB, MPOUCXOJUT PeaKus HedTpanu3anuu?
NaCI+AgNO3
BaCL+H>O
+NaOH+HNO3
BaCI>+H2504
19 ma 11 %-ro pacreopa KOH ( p = 1,01 r/cm3) cmernanu
¢ 200 M1 Boapl. PaccunTaiiTe MOJISIPHYIO /J0TI0 TIO/IyY€HHOT'0 pacTBopa.
0,0029;

+0,0031;
0,0034;
0,0028 .
Taob/mua 4
MeTtoauKa npoBefeHHsI KOHTPOJIsA
[TapameTpbl METOUKH 3HayeHue rapameTpa
IIpenen panTe/ILHOCTHA BCETO KOHTPOJIS 15 MUHYT
[TocnenoBarebHOCTb BbIOOpa BOIIPOCOB CrnyuaitHas
IIpepiaraeMoe K0J1M4eCTBO BOIIPOCOB 5

Kpurepuu onjeHku:

-5 0a/uI0B BBICTABJISIETCS CTY[EHTY, KOTOPbIM TIPaBUIBHO BBITIOJHSIET 5 TeCTOBBIX
3a/laHul;

- 4 6an1a BLICTAB/SIETCSl CTYAEHTY, eC/TH MPaBUWIbHO pellieHo 4 TeCTOBBIX 3a/jaHMs.

- 3 6asI1a BLICTAB/ISIETCS CTY/IEHTY, eC/TH MTPABU/IbHO PeIIeHO 3 TeCTOBBIX 3a/jaHus
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CamocrosTenbHas pabora
(JomaiHee 3a/jaHKe)
§15 , yop. 1-12; §16 , yrp. 1-12

Bomnpocel 15 camonipoBepKHu

1. Yrto Ha3biBaeTCs TMpOLIECCOM 3JIEKTPOJMTUYECKOW [UCCOLMALMY, Kakue BelllecTBa
HAa3bIBalOTCS 3JIEKTPOJIATAMU ?

2. Kakue n3 mpuBeJleHHbIX BelleCcTB He sB/sitOTCS syekTposmtamu: LiOH; CH3COOH; S0y;
NH4Cl; HoS?

3. Kakoii U3 npyBe/IeHHbIX KATUOHOB XapaKTepeH /I JUCCOLMaIMi 0CHOBHOM com: OH; Cu®*;
CuOH"; HCOg37; H™?

4. Kakoll u3 MpUBeJEeHHbIX 371eKTPOJUTOB OTHOCUTCS K amdoTtepHbiM: NaOH; Mg(OH)y;
Fe(OH)3; A1(OH)3?

5. Kakue voHbI 00pasyroTcs rpu gucconpanuu rugpokcuaa xpoma (III) B kucnoii cpege: Cr3;
H+; OH™?

6. B HampaBneHuy o00Opa3oBaHMs KakKWX BeIeCTB MPOTEKAIOT peakiuy oOMeHa B pacTBOpax
3/71eKTPOJIUTa’?

7. Kakasi 13 nprBe/IeHHbIX peakiuii He MpoTeKaeT:

BaCl;+K2SO4 -> BaSO4 + KCl;

Ba(OH)>+ HCI -> BaCl>+ H>0;

Ba(NO)2 + KCI -> BaCl,+KNO3?

8. Kakast u3 mpuBe/ieHHbIX peaklyii SBJ/IsIeTCs peakijiell HeHTpaii3aluu:

Fe(NOs3)3 + 3KOH =Fe(OH)3 +3KNOs;

(NH4)2S +H2S04 = (NH4)2SO4 + H5S;

HNO3 + NH4OH = NH4NO3 + H>O0.

9. HanmiuTe ypaBHeHHe peakl[UHd B MOJIEKY/ISIPHOM W MOHHOM (opMax Mexy KapOoHaTom
KaJ/IbLIUsl ¥ COJISTHOM KHC/IOTOM.

10. Yro Ha3bIBaeTCs ruiporu3oM Cou?

11. Kakue 13 npuBeieHHbIX COJiel He TUAPOIU3YHOTCS:

KI, NazS, FeCls, BaCl,?

12. Yto crepyer HamucaTh B TMPABOM YaCTW COKPAIeHHOTO MOHHOTO YypaBHEHUsI TMpO/M3a
Hutpata Meau (II) o nepBoii cryneHu:

Cu(OH)2, HNOg3, H*, CuOH™?

13. PacTBOp Kakou 13 NpUBe/IeHHBIX CoJlel umeet pH > 7:

(NH4)25, NazPOq4, AICI3, Mg(N03)2?

14. Kakast U3 nnpyBe/ieHHbIX COJIel ITOTHOCTBI0 THAPOIU3YeTCS:

CH3COONa, KCN, Cr2S3, Na2SO4?

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

16. Kakue 13 npuBeieHHbIX COJiel TUAPOU3YIOTCS CTYyNeHYaTo:

KCN, MgCl,, NazS, NH4Cl?

17. Kakue mpoAyKTbl MOAyUYarOTCsl TIPU THJIPOJIM3e XJIOpW/la a/lFOMUHUS TI0 TIePBOM CTYIeHU:
HCl, A1(OH)3, A1(OH):CI?

18. Hanuiuurte ypaBHeHUe peakiuy ruiponusa Hutpata meau (II).

19. PaCHpe,IIEJII/ITe COJ/I1 B Ta6fII/IL[e B 3dBUCMMOCTHU OT CHJIbI KHCJ/IOTBI U OCHOBAHUS, IMTPOAYKTOM
BSaHMOAEﬁCTBHH KOTOPBIX OHH ABJIAIOTCA:

CunbLHOe OCHOBaHUEe CunbHOe OCHOBaHUE Cnaboe ocHoBanue u | Cnaboe ocHOBaHUe U
U CUJIbHAg KUCJIOTa U ciabas KucioTa CHJIbHAg KUC/I0Ta cyabasg Kucjiora

K>S, NaNQOs3, K2COs3, AlICl3, Pb(NO3)2, Ca(NO3)2, BaCly, K3POs, Balz, ZnSOs, (NH4)2COs3,
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(NH4)2S, CsBr, CH3COONa, Ba(NO3)2, FeClz, KNO2, Na2SOs, KI, Ba(NO2)2, RboCO3, KNO3,
NayS04, NazPOs, NaySiO3, Zn(NO3)2, KCN, Hg(NO3)2, CuCl,,(CH3COO)2Pb, SnCl>, NaBr,
NH4Br, FeSO4, Cr(NO3)3, Mn(NO3)2, Cs3PO4, NH4CN, Colo, FeCO3

Pa3pen 5 Xumuueckue peakuum

KoHTpo/mmpyeMble 3HaHUA U JIMYHOCTHBIE pe3ysbrarsl JIPo 4, /IPo 5, IPo 7, JIPo 9,
JIPo 12: moHATHSA: XUMHUUYeCKas peakLus, KiacCH(UKalUs XUMUYEeCKUX peakLUi, TeruioTa
00pa3oBaHusi COeIMHEHHs], TeryIoBoM 3(¢eKT XUMUYeCKOW peaklud, SHTPOMUs, XUMHUecKas
kuHeTUKa. CKOpOCTb peakluy, TOMOIeHHas peakLusl, TreTeporeHHas peakLusi, SHeprus
aKTUBALlUM, TeMIlepaTypHbIM KO3(@ULIMeHT peaklyd, 3aKOH [eHCTBYIOIIMX Macc, KaTasus,
KaTaJIn3aTopbl, XMMHUUECKOe paBHOBeCHe, KoHCTaHTa paBHoBecus [IpuHuumn Jle [larense.

yMeHHSI: -TIPOBO/IUTh pacyueThl 110 XUMHUUYeCKUM GhopMyJiaM U YpaBHEHUSIM peakLvii;

-OCYILLeCTB/ISITh CaMOCTOSITe/IbHbIM MOWCK XUMUUECKON UH(QOPMAaLUU C UCTI0Ib30BaHUEM
pa3/iMyHbIX MCTOUHMKOB (CMpaBOUYHBIX, HAyUHbIX W HAyYHO-TIOMYJSPHBIX  HW3JaHUM,
KOMIIbIOTEPHBIX 0a3 JaHHBIX, pecypCcoB MIHTepHeTa); UCIO/Ib30BaTh KOMITbIOTEPHBIE TEXHOIOTUU
Ayt 00pabOTKM M Tiepeiaud XMMHUECKOH MHGOPMAali W ee TIpe/ICTaB/eHHS] B Pa3/IMUHBIX
dbopmax;

-WCTO/b30BaTh TIPUOOpEeTeHHbIe 3HAaHWS W YMEHHUs B TPAKTUYECKOW AesTeTbHOCTH U
TIOBCEeIHEBHOM JKU3HU:

[JJ1s1 TIOHUMaHWS TJI00a/TbHBIX TPO0JIeM, CTOSIIIUX Tepe/] UeJIOBeYeCTBOM: SKOJIOTHUECKHUX,
SHepreTUYeCKUX U ChIPbEBbIX;

OOBSICHEHUSI XUMHUUYECKUX SIBJIEHWHM, TIPOMCXOJAIIMX B TIpUpoZe, OBITY W Ha
TIPOU3BO/ICTBE;

5K0JIOTMYeCKY TPaMOTHOTO MOBeJieHUs B OKpYrKarollel cpefe;

Bonpocs! p/isi codecejoBaHusA
1. Knaccudukanyss XuMruyeCKuX peakliiii B OpraHu4yeckor U HeopraHuuyecko xumuu. [ToHsiTue
0 XMMUYeCKol peakijuu. Peakiuu, uayiue 6e3 u3MeHeHusi KaueCTBEHHOI'O COCTaBa
2. Ckopoctb xumuyeckux peakuui. ITonatne o ckopocty peakuyui. CKOpOCTb IOMO- U
reTeporeHHOW peakLui. DHeprus akTUBaLUH.
3. daKTOopsl, BIUAOLME HA CKOPOCTb XUMUUECKOU peakuuu. IIpuposa pearnpyomyx BeljecTs.
Temneparypa (3akoH BauT-I'odda).
4. ®aKTOpHl, BIUAIOLME Ha CKOPOCTb XUMUUYECKOU peakLiuu. KoHLleHTpanys.
5. KaTanuzaTophbl U KaTasu3: rOMO- U TeTepOoreHHbIl, UX MeXaHU3MBbI.
6. 3aBUCHMOCTb CKOPOCTH peakLui OT TOBEPXHOCTH CONPUKOCHOBEHMS PearvpyrIluX BellecTB.
7. OOpaTUMOCTh XMMHUYECKUX PeaKIUii BEIeCTB: a/UIOTPONM3aLUs U U30MepHU3ariysl.
8. Peakuuy, uaymnme ¢ U3MeHeHHeM COCTaBa BeLeCTB: 0 UKC/Iy M XapaKTepy pearupyroliux 1
oOpa3yromumxcs BelecTB (pas/ioykKeHus, COeIMHeHUs, 3aMellieHus, o0OMeHa);
9. Peakuuy, uayime ¢ M3MEHEHHWEM COCTaBa BEIeCTB: M0 M3MEHEHUIO CTeleHer OKUCIeHUs
3/71eMeHTOB  (OKUC/IUTe/TbHO-BOCCTAHOBUTEIbHbBIE U HE OKHUC/IUTE/bHO-BOCCTAHOBUTE/IbHBIE
peakLyun);
10. Peakuuwu, ujyique C M3MEHEHUMEM COCTaBa BeLeCTB: IO TersioBoMy 3¢¢eKTy (9K30- U
SH/I0TepMUYECKHe);
11. Peakuuu, uayliye ¢ Mi3MeHeHHeM COCTaBa BeIlecTB: 10 (a3e (rOMO- U TreTeporeHHbIe);
12. Peakuu, uayique C W3MEHEHHWEM COCTaBa BEIECTB: IO HarpaBieHui0 (oOpaTumbie U
HeoOpaTUMBbIe);
13 Peakiyuuy, ujyigve C HM3MeHeHMeM COCTaBa BeIeCcTB: 0 HKCII0JIb30BaHUKO KaTajau3aropa
(KaTanMTUUYeCKHe U HeKaTaTuTUUecKue);
14. Peakuuu, wuayime C HU3MEHEHMEM COCTaBa BeIecTB: IO MexaHu3My (paJvKasbHble,
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MOJIEKYJISIpHbIE U NOHHBIE).

15. BepoATHOCTb MPOTEKaHUs] XUMUYECKUX peaklvil. BHyTpeHHsIs SHeprusi, SHTabIusl.

16. TennoBoii 3¢ deKT XuMUUeCKUX peakLyii. TepMOXUMHUUeCKHe ypaBHeHUS.

17. CraHpapTHasi SHTaJbIUsS peakui ¥ obOpa3oBaHus BemiecTB. 3akoH [.M. T'ecca u ero
C/1Ie/ICTBUSA. DHTPOIUS.

18. Xwumuueckoe paBHOBecue. I[loHATME 0 XHWMMYECKOM paBHOBeCHMM. PaBHOBeCHbIe
KOHLIeHTPAaLIUH.

19. JMHaMUUHOCTb XMMUYECKOr0 paBHOBecCHsl. PakKkTOpkI, BAUSIOLIME HA CMelljeHUe paBHOBECUS:
KOHLIeHTpaLysl, /laBjieHue, Temrepatypa (npuHuun Jle [larenbe).

KpuTtepuu onieHKH 001jie€ /I/Is1 yCTHOTO OTBeTa
5 6a/utoB — OneHKa «5»: OTBET IMO/IHbIM W TIPaBU/IbHBIM Ha OCHOBAaHMM W3YyUeHHBIX TEOPHH;
MaTepuasl U3/10XKeH B OMpeie/IeHHOM JIOTMYeCKOW MOoC/eZj0BaTe/IbHOCTH, TUTePAaTyPHbIM SI3bIKOM;
OTBET CAMOCTOSITE/IbHBIM.
4 6an1a — OueHka «4»: OTBeT TIO/HBIM Y MTPaBU/IbHBIN Ha OCHOBAaHWHY M3YUeHHBIX TeOPH;
MaTepuas U3J/I0KeH B OMNpe/ie/IeHHOM JIOTMUecKoi Moc/ej0BaTe/lbHOCTH, TIPU 3TOM JIOMYLeHbI
JIBE-TPU HECYIIIeCTBEHHbIe OIIMOKU, UCIIPaB/IeHHbIE TT0 TPeOOBAHUIO YUUTEIS.
3 6a/u1a — OneHkKa «3»: OTBeT TIOJHBIM, HO TPHU 3TOM JOMYyIlleHa CyllleCTBeHHasi OIMOKa Win
OTBET HeIIO/IHBIN, HeCBSI3HBIHN.
2 ba/uoB — OmeHkKa «2»: TpU OTBeTe OOHAPY)KeHO HelOHWMaHWe YYal[UMCS OCHOBHOTO
cofiep>KaHusl yueOHOTo MaTepuasia Wid JOTYIeHbl CyIIIeCTBEHHbIE OIMOKH, KOTOPbIe YUal[UICS
He MOXXeT MCIIPaBUTh MPU HABOASLLMX BOMIPOCAX YUUTEJIS.
Menbiiie 2 0ajiyioOB He BBICTAB/ISETCS.

Tunossie 3agaun
1. KoHcraHTta ckopocty peakuyu A + 2B « 3C paBHa 0,8. HauanbHble KOHLEHTPALIUM BEILECTB
A u B pasnbl cootBeTcTBeHHO 2,0 M 1 3,0 M. Bpluncinire CKOpOCTb peakLMM B HaydaabHbIN
MOMEHT M KOI'/la KOHLIeHTpaLys BelectBa B crana pasHou 0,6 M.
2. KoHcranTa ckopoctu peakiuu 2 A + B « 2C paBna 0,6. HauasnibHble KOHLIEHTpaL[MX BeLeCTB
A u B paBnbl cootBeTcTBeHHO 0,4 M u 0,5 M. Bbluncidre CKOpPOCTb pPeaklUM B HauaabHbIN
MOMEHT U B MOMEHT, KOI'/la KOHLIeHTpaLus BelectBa A yMeHbIUUTCA Ha 0,2 M.
3. Uepe3 10 muHyT nocsie Hauvana peakuyuu 3 A + B « 2 C koHueHTpauuu Beljects A, B u C
coctaBwiM cootBeTctBeHHO 0,3 M, 0,1 M u 0,04 M. KoHcranta ckopoCcTy peakuuu paBHa 0,5.
Bbruncnre CKOpOCTh peakLiy B HaUabHbIM MOMEHT U uepe3 10 MUHYT Moc/ie Havyasia peakLivi.
4. KoHCTaHTa CKOPOCTH peakLMy pa3/ioykeHUs okcuza asoTa (I) Ha a3oT U KucaopoZ paBHa 5 X
10 *# . UcxopHas KoHueHTpanus okcuza asora (I) pasHa 4,0 M. BelumcivTe HayalabHYHO
CKOPOCTh peakliiy U ee CKOpPOCTh, Korja pasnoxurcs 40% okcuga aszora (I).
5. B romorenHoui cucreme A + 2 B « C paBHOBeCHbIe KOHLeHTpaluu BellectB A, B u C paBHbI
cootBerctBeHHo 0,05 M, 0,10 M u 0,20 M. Belurc/iuTe KOHCTaHTY PaBHOBECUSI U UCXOJHbIE
KOHL|eHTpaLuH Belects A u B.
6. KoHcTaHTa paBHOBeCHs IIpy CMHTe3e aMMuUakKa 13 a3oTa U Boopoza, paBHa 0,1. PaBHOBecHbIe
KOHL[eHTpaLlMi BOJOpPOJa W amMMuaka paBHbI cooTBeTCcTBeHHO 0,6 M u 0,2 M. Breruuciaure
Hauya/IbHYI0 U PABHOBECHYIO KOHL|@HTpALUM a30Ta.
7. Konnenrpauuu okcuza cepsbl (IV) u Kuciopoza 1o peakijuu ObLIM COOTBETCTBEHHO PaBHBI
0,03 M u 0,015 M. Ilpu paBHOBecuu KoOHLIeHTpauus okcuzja cepbl (IV) crana pasHou 0,01 M.
BbruriciuTe paBHOBeCHble KOHLIEHTpALMM KUCIOpoAa, okcuja cepbl (VI) U KOHCTaHTY
paBHoBecus: SOz +O2 « SO3
8. PaBHOBecue rmpoliecca pasznoxeHuss okcuza asora (IV) Ha okcup azora (II) u kucaopof
YCTaHOBUJ/IOCh MPY KOHLIeHTpaLusax okcrja asota (IV), okcuga asora (II) v kucnopoga, paBHbIX
cootBetcTtBeHHO 0,08 M, 0,02 M u 0,01 M. Bblunc/UTh KOHCTAaHTY paBHOBeCHs U Haya/lbHble
KOHL|EHTPaLUU UCXOJHbIX BelLleCTB.
9. KoHcranTta paBHOBecuss romoreHHou cucremsl AB - A + B pasna 0,06. PaBHOBecHas
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KOHLleHTpauus BeljectBa A paBHa 0,03 M. HalitTi Haya/ibHYIO KOHLeHTpaluio BeljecTBa AB.
Kakas 107151 3TOr0 BeljecTBa pas/oyKuiacb K MOMEHTY YCTaHOBJ/IEHUsS] paBHOBECUs?

10. PaBHOBecue B cucteme A + B « 2 AB yCTaHOBU/IOCH TIPU KOHLIEHTpaL[UsX BellecTs A, B u
AB, paBHbIX cooTBeTCTBeHHO, 0,04 M, 0,02 M u 0,06 M. Bbeurc/iuTe KOHCTaHTY PaBHOBECUSI U
Haua/ibHble KOHLIEHTPaLUX UCXOJHbBIX BeLeCTB.

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

KpuTtepuu onieHKH o0IIHe /it YMEHHsI pellaTh PacuyeTHbIe 33/ja4H [0 BCeM TeMaM
JUCIUIUIHHBI.
5 0a/s10B — OneHKa «5»:
B JIOTUYECKOM pacCyKA€HUM U peIlleHHHd HeT OIIMOOK, 3ajiaua pelleHa paldoHaTbHbIM
criocobom.
4 6am1a — OueHka «4»:
B JIOTUYECKOM PacCYy)KJ€HUM U pelIeHHU HeT CYILeCTBEHHBIX OIIMOOK, HO 3ajiaua pellleHa
HeparjMoHaIbHLIM CITOCOO0M WITH [OTTYIIIeHO He 6ojiee IBYX HeCYIeCTBeHHBIX OLTMOOK.
3 0a/1a — OrneHka «3»:
B JIOTUYECKOM pPacCyKJeHHU HeT CYII[eCTBeHHbBIX OIIMOOK, HO JOIMYyIlleHa CyIlleCTBeHHas! OIiOKa
B MaTeMaTHUeCKHUX pacueTax.
2 0a/u1a — OneHka «2»:
UMEIOTCS CyIIleCTBEHHbIE OLIMOKHU B JIOTUUECKOM PACCYX/€HUN U B PEIIeHUH.
0 6a/10B — OneHKa «1»:
OTCYTCTBHE OTBETA Ha 3a/jaHue.

CamocrosTebHas1 pabora
(JomaiHee 3a/jaHue)
8§11, ynp. 1-7; §12, ynp. 1-8: §13, ynp. 1-10; 8§11, ymp. 1-8

@OoHA TeCTOBBIX 3a/JaHUH /1A TeKyILIero KOHTPOJIsi 3HaHMH 10 TeMe:
Bbibepume 00uH npaguibHbIX 6APUAHM:
CTaHapTHBIM COCTOSIHMEM BelllecTBa ABJ/IAETCA:
pacTBOpeHHOe BellleCTBO C KoHLeHTpauyen 1 mosis/ nnpu 0° Cu 1 at™m .
yucroe BelecTso 1pu 0°C v 1 at™
pacTBOPEHHOE Bell|eCTBO C KOHLIeHTpaluel 1 MoJib/ KT Tpu
25°Cu 1l arm
+uncroe BelecTso Ipy 25 ° Cu 1 atm
Pa3HoCTh CyMM 3HTa/IbNUN 00pa30BaHUs MPOAYKTOB PEeaKLHU M CyMM 3HTA/IBITHH
00pa3oBaHUsI HCXOJHBIX BEIeCTB C YU4eTOM CTEXHOMETPHYECKUX K03((PULIeHTOB B
yPaBHeHMU XMMHUYeCKO# peaKLiiy NPH p = const, Ha3bIBAeTCA:
BHYTpPEHHeM SHeprueil CUuCTembl
SHTa/bIMeN pa3/ioXKeHusl BellleCcTBa
+TeruI0BbIM 3()(eKTOM XUMUUeCKOM peakLiun
V3MeHeHHeM 3HTasblIK XMMUUeCKOU peakLiiu
Cucrema Ha3bIBaeTcsi FTOMOTeHHOM, eC/IN:
BCe Bell|eCTBa HaXOAATCsl B OJMHAKOBOM arperaTHOM COCTOSIHUY;
BCe BellleCTBa HaXOJATCS B Pa3/IMYHbIX arperaTHbIX COCTOSTHUSX;
OHa COCTOMT U3 UaCTHUL| Pa3/IMUHBIX BELeCTB, Pa3/IMUHOrO
arperaTHOro COCTOSIHUSI, pABHOMEPHO pacripe/ie/ieHHbIX OTHOCUTENIBHO JIpYT IpYra;
+0Ha 0JHOPO/HA BO BCEX CBOMX TOYKaX M0 XUMHUYECKOMY COCTaBy M CBOMCTBAM U He COJIePXKUT
rpaHuLibl pa3zena
JInsA Kakux mporeccoB n3MeHeHue 3Hepruu I'no6ca 0yaer orpurjaresibao npu 260 K u
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HOPMa/IbHOM aTMoc(epHOM /laB/IeHHH

TasiHUA JIbJla

T/IaBJIeHNs JKeJle3a

+KpUCTa//IM3aLUH BOJbI

KUITeHUs BOJbl

3aBHCHMOCTb CKOPOCTH XMMHYeCKOH peaKi{MH 0T KOHLIeHTpaLiy pearupylIiyXx BellecTB
yCTaHaB/IUBaeT:

+3aKO0H JeMCTBYIOIIMX MacC J/isi TOMOTeHHbIX peakiyi

ripaBuio Baut- ['odda

3aKOH pa30aryieHust OcTBanbaa

ypaBHeHHe ['n66ca

/3MeHeHMe KOHI|eHTPaLMH pearupyoiyx BellecTB B eJUHULYY BpeMeHHU B e/[UHHL{e
o0'beMa W/ YHC/I0 3/IeMeHTAPHBIX aKTOB B3aUMO/IeHICTBUS B €JHHHUI]y BpeMeHH B e/[HHHIIe
o0beMa Ha3bIBaeTCH:

TOPSZIKOM peakLiu

+CKOpPOCTBIO peakliu

MeXaHU3MOM peaKLIi1

SHepruel peakiuu

CKOpOCTh KaKUX XMMHYECKHX PeaKI{iil yBeJIHUUBAEeTCs C POCTOM TeMIepaTyphl:
JFOOBIX

HUKaKUX

5K30TepMHUYeCKHX

+3HA0TEPMUUECKUX

YBennueHHe CKOPOCTH XMMHUYECKOH peakLiy IIPH NMOBBIIIEHHU TeMIlepaTypbl
00BACHACTCS:

YMeHbIIIeHeM Uuc/la CTOKHOBEHUN MeXly MOJIeKy/1aMu

yBeJIMUeHNEeM MOTeHL[Ma/IbHOM 3HePruy MOJIEKYT

+yBe/IMUeHNeM YKC/la aKTUBHBIX MOJIEKYJI

yMeHbIIIeHHeM SHepriuM akTHBal[uu

Eciu faB/ieHde B peakKIjMOHHOM CHCTeMe MOHU3UTH B 2 pa3a, cKkopocth peaknuu 2NO + O>
- 2NO3:

YMEHBIIUTCSA B 2 pa3a

yBeJIMUUTCA B 4 pa3a

+yMeHbLIUTCS B 8 pa3

YBeJIMUUTCA B 2 pa3a

MarteMaTH4YeCKUM BbIpa)keHHeM 3aK0Ha /|eHCTBYIOIIUX MacC

ans peakyuu CO2(r) + 4Hy(r ) = CHa( 1) + 2H2 O(r ) sABAsieTco :

v =k C(COy) - 4C(H>)

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

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

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

CKOpOCTh XUMHUUYECKO peaKkLiy SIB/ISAeTCA BbICOKOM, eC/In:

SHeprusi akTUBALMX BbICOKAst

3Heprus akTUBaLMy paBHa 0

+5Heprus akTUBaLUK HU3Kast

SHeprusi akTUBALIUU CPeJHsIs

IIpu yBenmuenuu Temneparypsl Ha 40 °C ckopocTb peaknuu Bo3pocia B 81 pas,
TeMnepaTypHbIi K0O3()(ULHeHT CKOPOCTU peaK{iy paBeH:

2

4

+3

5
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Ha cko/nbKo rpafycoB cjiejyeT NOBBICUTH TeMIlepaTypy ra3000pa3Hoi cMecH /it
yBe/IMUYeHHUs1 CKOPOCTH peakiiuu B 16 pa3 TemneparypHbIii Ko3(punyeHT paBeH 2:
20°C
30°C
+40°C
50°C
Ckopocts npsamou peakiuu Hx(r ) + Ix(r ) = 2HI ( r ) npu noBbIilIeHUN AaBjieHNs B 5 pa3
BO3pacTeT:
B 5 pa3
+B 25 pa3
B 10 pa3
B 125 pa3
Ecim jaB/ieHre cCUCTeMbl YBeJIMUUTCA B 2 pa3a, TO CKOPOCTh XUMHUeCKOH peakiuu 2Al
(xp ) + 3Cl2( r ) = 2AICI3( Kp ) M13BMeHHUTCA:
B 2 pa3a
+B 8 pa3
B 16 pa3
B 32 paza
Ckopoctb npsimoii peaknuu CO>( r ) + C(rpadurt ) = 2CO(r ) npy NOBbIIIIEHUH JaB/IeHHSA
B 4 pa3a Bo3pacTeT:
B 4 pasa
B 8 pa3
+B 16 pa3
B 32 paza
(Bbibepume 00uH npasu/ibHbIil apuaHm omeema)
MaremaTu4yecKUM BbIpa)KeHHeM 3aK0Ha feiicTBYOIuX Macc Ajs1 peaknuu C (rpadur) +
2N2 O (r) = CO2(r) + 2N2( r ) ABAsieTCA :
v =k C (C) - 2C (N20);
v=k C (C) - C(N0)%
+v =k C (N20)?%;
v =k C(CO2) -C (N2)%
Ecnu npu noBbieHuy TeMneparypbl Ha 30° cKopocTh peakniuy yBeJIM4u/Iach B 27 pas,
TeMInepaTypHbIii Ko3()GULHeHT CKOPOCTH peaKiu paBeH:
8
2
4
+3
Ecnu TemnepaTrypHbiM K03 (HIMeHT CKOPOCTH peaKIluM paBeH 2, a TeMieparypa
BO3pociia Ha 20°, To BO CKO/IBKO pa3 CKOPOCTh peakiju Bo3pacrer?
+4
8
16
32
Eci 00beM 3aKpBITOH CHCTeMbl, B KOTOPO# YCTaHOBW/IOCH XUMUUYecKoe paBHoBecue 2S0;
(r)+0:2(r) - 2803 (r ), yMEHbIIUTB :
TO CKOPOCTH TIPSIMOM ¥ 00paTHOM peakiyiii OCTaHyTCs PABHBIMU;
+CKOpOCTh TIPSIMOU Peakivy CTaHeT 0oJibIlie CKOPOCTH 00-
paTHOW peakiuy;
CKOPOCTb TIPSIMOM peakIUy CTaHeT MeHbIIe CKOPOCTH 00-
paTHOM peakiuuy;
paBHOBecCHe He CMeCTUTCS
K cMenieHH10 XMMHYeCKOr0 paBHOBeCHs peaKiuu
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4HCI (r) + O2( 1) « 2 Cl2(T1) + 2 H20 (r) B/IeBO B 3aKpPbITOM cCUCTeMe NMPUBEJET :
nobaBieHre KUCI0poZa

+mo006aBieHue XJjopa

BBeZIeHHe KaTa/ru3aTopa

TOHWKEeHUe J1aBJIeHUs

KoHcTaHTa paBHOBecHUsI peaKIjuu

CO(r) + CaO(kKp) - CaCOs3(kp ):

Kp = [CO; ] [CaO]/ [CaCO3]

Kp =[CO; ]/ [CaCO3]

+Kp = 1/[CO2]

Kp = [Ca0]/ [CaCO3]

KoHcTaHTa XUMHYeCKOro paBHOBeCHs MOKa3bIBaeT:

+COOTHOILLIEHUE MOJISIPHBIX KOHLIEHTPaL[1ii MPOAYKTOB peakLiui U UCXO/IHBIX BeleCTB B
COCTOSIHUY XUMHUECKOT0 PAaBHOBECHSI;

BO CKOJIBKO Pa3 MOJISIpHbIe KOHLIEHTPALUX UCXO/IHBIX BeIIeCTB OOJIbIIle KOHI[eHTPAL[UA
TIPO/IYKTOB PeaKLIvy;

COOTHOIIIEHHe CKOPOCTel MPSIMOM 1 00paTHOMW peakIv;

COOTHOIIIEHHE SHEePTUid aKTUBALIUY TIPSIMOI U 00paTHOM peakIyii

B BbIpa)keHHe KOHCTAaHThI PaBHOBECHs PeaKI{UM He BXOJAAT KOHI|eHTPaIu1
B3aHUMO/|eHCTBYIOIIHX:

ra3o00pa3HbIX BellleCcTB

JKUJIKUX BeleCTB

+ TBep/IbIX BellleCTB

PacTBOPEHHBIX BeIIeCTB

PaBHoBecue peakyuu COz(r) + C(rpadput ) ~ 2CO(r ) npu NOBBILIEHUH JaB/IeHHUS :
He CMeCTUTCS

CMECTHUTCS B CTOPOHY KOHEUHBIX MPO/IYKTOB

+CMeCTUTCS B CTOPOHY UCXO/IHBIX BEIL[eCTB

V3MEeHUTCs JTMHeHHO

Tabmna 5
MeTonKa npoBeieHHsI KOHTPOJISA
ITapameTpbl METOUKH 3HaueHuWe rapamMeTpa
IIpenen nanTETLHOCTHA BCETO KOHTPOJIS 15 MuHyT
I[TocsieioBaTeILHOCTH BEIOOpA BOMPOCOB CrnyuaiiHas
IIpepyiaraemoe KOTMUECTBO BOMTPOCOB 5

Kpurepuu onjeHku:

-5 0a/I/IoB BBICTAB/ISETCS CTY/E€HTY, KOTOPBIM TIPAaBU/IbHO BBLIMOJIHSET 5 TECTOBBIX
3a/laHU;

- 4 6a/1a BLICTABJISIETCS CTY/IEHTY, eC/IM MPAaBU/IbHO PeIIeHO 4 TeCTOBBIX 3a/jaHuSI.

- 3 6asI1a BLICTAB/ISIETCS CTY/I€HTY, €C/TH MTPABU/IbHO PeIIeHO 3 TeCTOBBIX 3a/jaHus

- 2 Gas1a BLICTAB/ISIETCS CTY/AEHTY, eC/TU MPaBUIbHO PellieHO 2 TeCTOBBIX 3a/jaHUs

- 1 6as1 BBICTAB/SIETCS CTYZAEHTY, eC/TM TIPaBI/IBHO pellieHo 1 TecToBoe 3a/jaHne

Pa3pen 6. BemecTBa 1 UX CBOMCTBA.

KonTpo/mmpyemMble 3HaHMSA U JIMYHOCTHBIEe pe3yiabrarsl JIPo 4, JIpo 5, JIpo 7, JIpo 9,
JIpo 12: xnaccuduKaiysi HeOpraHMueckux CoeJUHeHWH, OT/IMUUTe/TbHble 0COO@HHOCTU BelLeCTB
Pa3HBIX KJ/IaCCOB, CIIOCOOBI TOTyUeHHs BeI[eCTB PAa3HbIX K/IaCCOB;

yMeHHsI: CTPOUTb (POPMY/bl BeLeCTB pa3HbIX K/IacCOB IO Ha3BaHUSM, Ha3bIBaThb
BellleCTBa Pa3HbIX KJ/IAaCCOB IO IpHUBeeHHOW (opMysie, COCTaB/sATh YypaBHEHWs peakLuii, C
TIOMOLLIbI0 KOTOPBIX MOXXKHO IIO/IyYMTb TO WM UHOe BelleCTBO, BBIAB/IATL M yCTaHaB/IUBAaThb
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TeHEeTHUECKYIO CBSI3b MeXK/Ty K/IaCCaMU OPTaHUYeCKUX U HEOPTaHUUeCKUX COeIMHEHUH.
Bomnpocs! isi codecegoBaHusA

1. Knaccudukauys HeopraHuueckux BeliecTB. [IpocTblie U C/10)KHBIe BellleCTBa.

2. Okcuapl, X KnaccuduKkarys.

3. F'ugpokcu bl (OCHOBaHUS, KUCIOPOACOoeprKalliie KUCI0ThI, aM(oTepHbIe THAPOKCU/IbI).

4. Kucnotbl, ux Kiaccu@ukarys.

5. OcHoBaHus, UX KaacCUpUKaLus.

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

7. Metannel. ITonoxeHnue metannoB B [leproguueckoii crcteMe U OCOOEHHOCTH CTPOEHUS MX
atomoB. IIpocTeie BeljecTBa — MeTasl/ibl: CTPOEHUE KPUCTA/ZIOB U MeTa/uinueckass XUMuJeckast
CBSI3b.

8. OO6mme dusMuecKWe CBOMCTBA META/VIOB M MX BOCCTAaHOBUTEbHBIE CBOMCTBA:
B3aMMO/IEMICTBHE C HeMeTa//laMu (KHUC/IOPOAOM, rajoreHaMu, Cepou, a30TOM, BOJOPOJOM),
BOZIOM, KWCJIOTaMM, pacTBOpaMd CoJjiell, OpraHMUYeCKUMH BellleCTBaMH  (CIHApTaMH,
rajioreHaJKaHamu, ¢GeHOI0M, KUC/I0TaMM), CO Lije/l0uaMHu.

9. OKcuAbl U TUAPOKCUABI MEeTalloB. 3aBUCMMOCTb CBOMCTB 3TUX CO€JMHEHWN OT CTereHel
OKUCJIEHHsI MeTaJlJIoB.

10. 3HaueHMe MeTa/IJIOB B MPUPO/Ie U KU3HU OPraHU3MOB.

11. Koppo3uss meramioB. IloHsitne Koppo3uu. XuMuuecKas KOpPpO3us. OJIEKTPOXHMHUYeCKas
Koppo3ust. CriocoObI 3alUThl METa/IZIOB OT KOPPO3KH.

12. O6mme crocoObl TOMyYeHUsT METa/UIOB. MeTa/ibl B TpUpo/ie. MeTa/ulyprust U ee BUJbI:
MUpO-, THUAPO- U 37eKTPOMETa/Iyprus. OJIeKTPOJIM3 pacilylaBOB M PACTBOPOB COeWHEHWH
MeTaJIJIOB U ero NpakTUuecKoe 3HaueHue.

13. Hemetamiel. ITosio’keHre HeMeTa/lJIOB B MEPUOJAYECKOM CHCTeMe, 0COOEHHOCTH CTPOEHHSI
MX aTOMOB. DJIeKTPOOTPULIATeTbHOCTb.

14. bnaropo/iHbie Ta3bl. DJIEKTPOHHOE CTPOEHHE aTOMOB 0J1IarOPO/IHBIX T'a30B U OCOOEHHOCTH WX
XUMHUYECKUX U (H3UUeCKUX CBOUCTB.

15. HemeTasisl — pocCThIe BellleCTBa. ATOMHOE U MOJIEKY/ISIPHOE UX CTpoeHue. AJJIOTPONuS.

16. Xwumuueckue CBOMCTBa HeMmeTa/loB. OKHC/IWTe/bHbIE CBONMCTBA: B3aUMMOZEMCTBUE C
MeTa/ulaMH, BOJOPOJOM, MeHee 3JIeKTPOOTPULIATe/IbHbIMA —HeMeTa/l/laMM, HeKOTOPbIMU
C/I0’KHBIMU Bell|eCTBaMU.

17. BoccTaHOBUTe/IbHbIE CBOMCTBA HEMETAJIZIOB B peakLUsix € (TOpoM, KUCIOPOAOM, CI0XKHBIMU
Bell[eCTBAMU-OKUC/IUTE/ISIMUA (a30THOM M CEPHOM KUC/IOTaMU U ZIp.).

KpuTepuu oLieHKH 0011e /iJisl YCTHOTO OTBeTa
5 6a/utoB — OneHKa «5»: OTBET TIO/HBINA W MPAaBU/IbHBIA HAa OCHOBAHWHM W3y4YeHHBIX TEeOpH;
Marepuasl U3/1I0KeH B OMNpe/ie/IeHHOU JIOTUYeCKOW M0C/1e[j0BaTelbHOCTH, JTUTEPATyPHBIM SI3bIKOM;
OTBET CaMOCTOSATEe/bHBIM.
4 6anna — OneHKa «4»: OTBeT IMOJIHbIY U MPaBU/IbHBIA HA 0CHOBAaHUU M3yUYeHHBIX TeOpUH;
Marepuasn U3/0XKeH B Orpe/ile/leHHOW JIOrMYecKOM IMOocC/e/[0BaTe/IbHOCTH, TPU 3TOM [OMYyILeHbl
JIBe-TPU HeCyIlleCTBeHHbIe OIIMOKHU, UCTIpaB/IeHHbIe 110 TPeOOBaHUIO YUUTeIS.
3 0anma — OneHKa «3»: OTBeT TOJIHBINA, HO TIPH 3TOM JIOMyIlleHa CyLeCTBeHHasl OLIMOKa /M
OTBeT HeTOJIHbIN, HECBSI3HBIH.
2 0amioB — OneHKa «2»: TIpu oTBeTe OOHApY)KeHO HETNOHMMaHWe YyYaliMCS OCHOBHOTO
cofiep>KaHusi yueGHOT0 MaTepuasia WM JJOTYILeHbl CyIlleCTBeHHbIe OIINOKH, KOTOPble yJall[uics
He MOXKeT UCIIPaBUTh MPU HaBOJAIIMX BONPOCAX YUUTESIS.
MeHbliie 2 6a/ijioB He BBICTAB/ISIETCS.

CamocrosTenbHas pabora
(JomaiHee 3afaHue)
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8§17, ymp. 1-8
@®oH/| TECTOBBIX 3aJJaHUH [I/Isl TEKYyLlero KOHTPO/1A 3HAHUM 110 TeMe:
(Bblbepume 00uH NpasubHbIX 8ApUAHM)
B cxeme npeBpaineHui
FeC1: naon X1 02, m20 X2
BelleCTBOM «X2» SIB/IAETCA
FeO
+Fe(OH)3
Fe(OH)>
FeC13
To/IbKO NpH TeMIepaType C BOA0OH pearupyer:
KaJIui
HaTpuit
+XKene30
Meb
Kuciopoj He pearupyeTt HU C 0JHUM U3 /IBYX BellleCTB:
docdop u xenes3o
+HEeOH U IIJIaTUHa
CepOBO/IOPOJ, U yT/IePO]
cepa U BOJIOpOJ,
Hurpar anoMuHusA B pacTBOpe B3aUMO/IeCTBYeT C:
NaCI
Fe (NOz3):2
MgCl
+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
OcHOBHbIe CBOMCTBA 0C/1a0eBalT B Psily THAPOKCH/IOB:
LiKCs
Al Mg Na
+Ca Mg Be
B Be Al
Jns ocymectBiieHust npespamenuii SOz — H>S04 - K2SO4 He00X0aMMO0 HCII0/1630BaTh:
H>0 KHSO4
H>0 NaxSOq4
+H>0 KOH
H> KOH
X 10pu/| a/TIIOMHHNS B PaCTBOpPe B3aUMO/IeHCTBYeT C
K2SO4
MgSO4
HNOs3
+Ca(OH):
XumMHuueckoi peaknuu Mexay ruapokcupaoMm meau (II) u pacTBopoM cepHOM KHC/IOTHI
COOTBETCTBYeT COKpAIlleHHOe HOHHOe YPaBHeHHe
20H- + H+ = H,O
20H- + H2S04 = 2H,0 + S04*
+Cu(OH); + SO4%= CuS04 +20H"
Cu(OH), + 2H+ = Cu?* + 2H>0
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Oxcup cepsl (IV) sBaserca
OCHOBHBIM

+KHNCITOTHBIM

amMdoTepHbIM

Heco/1e00pa3youum

K amdoTepHBbIM 0KCHAAM OTHOCHUTCS
CrOs

SO3

CO2

+Cr203

Oxkcup c HauboJ1ee IPKO BHIPAXKEHHBIMH 0CHOBHBIMH CBOVMCTBaMH 00pa3yer
Be

Mg

+Ba

Zn

C Bojoii He pearupyet

MarHum

+0epunii

Oapwii

CTPOHLIUM

Xsopup xene3a (II) odopa3yercs B pe3y/ibTaTe peakijuu
Fe + Clz —.

+Fe + HCI -

Fe2Os + HCl -

FeO + Cl; -

HenocpeacTBeHHO APYT C APYroM He B3aUMO/IeHCTBYIOT
+KHUCJIOPOZ, Y XJIOp

BOZIOPO/|, U XJIOP

BOZIOPO/, U KUCJIOPOJ,

XJIOp U MeTaH

Mejb He B3auUMO/|eHCTBYeT C
pa3zbaBnenHoit HNO3
KOHLeHTprpoBaHHOM HNO3
+paszbapienHor HCI
KOHL|eHTprpoBaHHOM H2SO4

Peakijuu pa30aB/ieHHO# a30THOM KHC/IOTHI C Me/JbI0 COOTBETCTBYET CXeMa
+Cu + HNO3 - Cu(NOs)2 + NO + H20
Cu + HNO3 - Cu(NO3); + H»
Cu + HNO3 - CuO + NO + H,0
Cu + HNO3 - CuO + NH4NOs3 + H,O
B cxeme npeBpaiieHui
Na;CO3 —+x— CaCO3—+y— Ca (HCO3):
BykBamu «X» 1 «Y» 0003HaueHbI Bel|eCTBa
+X — Ca0; Y — HCI
X —-Ca(OH)2; ¥ — NaClI
X — HNOs3; ¥ - CO2 u H,O
X —HNO3; ¥ — CO2u1 H20
Ta6auna 6
MeToanKa npoBeieHNs KOHTPOJIA

[TapameTpbl MeTOAUKH 3HaueHMe rapameTpa

[Ipesen AUTEILHOCTY BCErO0 KOHTPOJIS 15 MuHyT
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[TocnenoBaTebHOCTb BbIOOpa BOIIPOCOB CnyyatiHas

[IpepiaraeMoe K0J1MueCTBO BOIIPOCOB 5

Kpurepuu onjeHku:

-5 0anI0B BBLICTAB/SAETCS CTYZEHTY, KOTOPbIM IPaBW/IbHO BBIMOJIHSET 5 TeCTOBBIX
3a/laHul;

- 4 6asI1a BBICTAB/ISIETCS CTY/IEHTY, €C/IU NTPaBU/IbHO PellleHo 4 TeCTOBBIX 3aJaHusl.

- 3 6asI1a BLICTAB/ISI€TCS CTY/IEHTY, €C/TH MPABUIbHO PeIIeHO 3 TeCTOBBIX 3ajaHus

Mogpynb 2. Oprannyeckas XuMus
KonTpo/mmpyeMbie KOMIIOHEHTbI M JIMYHOCTHBIE pe3yabTarhl: 31 ; 32; Bi; B2, JIPo 4,
JIpo 5, JIpo 7, JIpo 9, JIpo 12

Pa3pgen 7 Ilpeamer opraHuveckod XUMHHU

KoHTposiupyemble 3HaHHMA: POJb XMMHU B eCT@CTBO3HAHUHU, ee CBSI3b C JAPYTUMH
eCcTeCTBeHHbIMU HayKaMH, 3HaueHue B >KU3HU COBPEMEHHOTO OOIecTBa, TIOHSATHE O TpeMeTe
OpraHUuecKoi XUMHUH, YTIepOHBIN cKeeT, GyHKIMOHAIbHAasl TPYIITNa, TOMOJIOTHS, CTPYKTYPHast
Y TIPOCTPAHCTBEHHAsT U30MepHsi, 0COOEHHOCTH OpraHUYeCKUX BeIIecTB, 3HaUeHWe OpraHuJeCcKHX
BelI[eCTB;

yMeHMsI: OCYLIeCTB/SAITb CAMOCTOSTENbHBIA TOMCK XUMHUYeCKOW WH(OpMaluu C
WCI0J/Ib30BaHUEM Ppa3/IMUHbIX HCTOYHUKOB (CMPABOYHBIX, HAyYHBIX W HAYYHO-TIOMY/ISIPHBIX
W3/[JaHWM, KOMITbIOTEPHBIX 0a3 JaHHBIX, pecypcoB VHTepHeTa); MCII0/Ib30BaTh KOMIIbIOTEPHbBIE
TeXHOJIOTHH [ji1 00paboTKU U Tepefaud XUMHUYEeCKOW WHGOpMalud W ee TIpeACTaB/IeHUs B
pa3MUHBIX (hOpMax; -OmNpee/siTh: U30MePhbl U TOMOJIOTH

Bonpock! 15 codeceioBaHUA

1. [TaiiTe ompeziesieHre TIOHATHS «OpraHuyecKast XUMUSI»

2. OOBACHUTE STUMOJIOTHIO C/I0BA «BUTA/IM3M» U OXapaKTepu3ylTe 0003HAUaeMyI0 UM CUCTEMY
B3IVI/I0B B XMMHHU.

3. Kakue HayuHble IOCTHKEHUsI CTIOCOOCTBOBA/IM KPYIIIEHHIO BUTaiM3Ma? KTo ux aBTOpbI?

4. PacckaxkuTe 0 KpyroBOopoOTe yIjepoja B [pUpo/e.

5. Kakuie 0c06€HHOCTH OT/TMYAIOT OpraHruYecKye BelliecTBa OT HeOpraHU4eCcKux?

6. HasoBuTe u3BeCTHble BaM OpraHUuUeCKHe BellleCTBa, BXOJSAIIME B COCTaB a) MPOAYKTOB U
MaTepHasioB, UCTO/Ib3YEMBIX B OBITY, B MEJJUIIMHE, B IPOMBIIIIEHHOCTH, 0) MHUILEBBIX MPOYKTOB
W OMOOTUYeCKN aKTUBHBIX BEIeCTB.

7. OaliTe ompeiesieHre MOHATUM «BaJIeHTHOCTb» U «CTeIleHb OKUC/IeHUs». B ueM ux cXoAcTBO U
otinuve? ViMeeT /i 4KC/IeHHOE 3HaUeHUe BaJIeHTHOCTU U CTeNeHU OKUC/IeHHs 3HaK?

8. [laiiTe ormipefiesieHUe TIOHSTUM: «HA30MEpUS», «U30Mep», «TOMOJIOT», «TOMOJIOTMUecKast
Pa3HOCTb»

9. Kakue mnpotiecchl Ha3bIBalOT OOOPraHUUeCKUMU?

KpuTepuu o11eHKHM yCTHOI'0 0TBeTa
5 6a/u10B — OneHKa «5»: OTBET TIO/HBIA U MPAaBU/IbHBIA HAa OCHOBAHWUM M3YUYeHHBIX TEOPH;
MaTepyan H3J/IO)KeH B ONpeJe/IeHHOM JIOTUYeCKOM TM0C/ej0BaTe/IbHOCTH, JIUTepaTypHbIM
SI3bIKOM; OTBET CAMOCTOSITe/IbHBIN.
4 6anna — OueHka «4»: OTBeT MOJHbIN U TIPaBU/IbHBIM Ha OCHOBaHUM M3YUYeHHBIX TeOpHii;
MaTepHas M3/I0)KeH B OMpeZie/IeHHOM JIOrMYecKol Ioc/ej0BaTe/lbHOCTH, TIPU 3TOM [OMYyIeHbl
JIBe-TPU HeCyllleCTBeHHbIe OIIMOKH, UCITPaB/ieHHbIe 10 TPeOOBaHUIO YUUTeSIs.
3 6anna — OneHkKa «3»: OTBeT TOJHBIA, HO TPHU 3TOM [IOMyIlleHa CYLeCTBeHHasl OIIMOKa WM
OTBET HeIOJIHbIU, HeCBSI3HbIN.
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2 6ammoB — OpeHka «2»: TpU OTBeTe OOHAPY)KEHO HETIOHMMaHWe YyYall[iMCsS OCHOBHOTO
coiep>KaHust yueGHOT0 MaTeprasa WM JOMyIleHbl CYLieCTBeHHbIe OLIMOKH, KOTOPbIe YUaluics
He MOXXET UCTIPaBUTh TMPU HABOSIIMX BOMPOCAX YUUTEJIS.

Metbliie 2 6aioB He BBICTAB/ISIETCS.

CamocrosTebHast pabora
(JomamHee 3a/jaH1e)
§1, ynp.1-7
@®oH/ TeCTOBBIX 3aaHUM [I/151 TEKYILIero KOHTPOJISI 3HAHUM 110 TeMe:
(Bbibepume 00uH npaguibHbIX 6ApUAHM)
Kto BBe/1 noHsaTHE «Oprannyeckas XuMus»?
@. Benep
A.M. Bytnepos
+4. Bepuenunyc
K. Illopnemmep
M3BecTHHIX HEOPraHUYECKUX ¥ OPraHNUYeCcKHX BellleCTB HaCUMTHIBAeTCSl COOTBETCTBEHHO
1 ThIC. U 5 TBIC.
20 TbIC ¥ 1 M/H.
10 TeIC. 1 100 TBIC.
+100 TbIC ¥ 18 MH
OpraHnuyecKknM fIB/IAeTCA BelecTBO, GopMysia KOTOPOro:
H>CO3
+CH3Br
K>CO3
CO2
OpraHnuecKkuM coeJjUHeHHEM HeMO0JIeKYy/ISPHOr0 CTPOeHMs SIB/ISeTCs BellecTBo, (hopMy.ia
KOTOpOro:
CH30H
CH4
CH3COONa
CH3Cl
KTo BBeJ NOHATHE «OpraHUYecKHe BelecTBa»?
O.N. MeHpeneeB
A.M. byrnepos
+4. bepuenuyc
FO. JInbux
SiB/ieHMe CyleCTBOBAHUS HECKO/IbKUX BelleCTB 0ANHAKOBOI0 COCTAaBa, C O/AHON U TOH Ke
MOJIEKY/ISIPHOM Maccoi, HO C pa3HbIM CTPOeHHEeM MOJIeKYJI — 3TO:
am(pOTepHOCTb
TOMOJIOTUST
+13omMepus
asyIOTPOTUS
Bemecrea CH3 —CH3z u u CH3; —CH> —CH3 saBaswoTca:
r30MepamMu
+romMoJsioraMu
aJJIOTPOTHBIMU BUZOM3MeHeHUIMU
paZiiKkasiaMu
Kakue 13 npuBe/jeHHbIX HH)Ke BellecTB siB/seTcs n3omepoMm coeauHennss CHz;—(CHz)s —
CH3?
+CH3 —CH(CH3) — C(CH3z)2 —CH3
CH3 —C(CH3)> — CH3
CH3 -CH(CHs) — CH(CHs) — CH3
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CH3 —C(CH3)s — CH3

Bup nzomepuu, XxapakTepHbIi AJis OyTeHa -2 1 HeCBOHCTBeHHbIH OyTeHy -1:
W30Mepus YTJIePOJHOr0 CKesieTa

OnThYeCKast

+reomMeTpuuecKas

TI0/I0’KeHHS IBOMHOM CBSA3U

I'oMo/10rHUecKUM psA/IOM Ha3bIBAeTCH:

COBOKYITHOCTb BeII[eCTB, COZIep)KallliX OJMHAKOBOE UKMCJ/IO aTOMOB YTJIEpO/ia;

psifi Bell|eCTB, UMEIOL[UX OMHAKOBBIN COCTaB, HO PA3/IMUHOE XMMUUECKOe CTPOEHUE;
+psifi BEI[eCTB, CXOJHBIX TI0 XUMHUUEeCKOMY CTPOEHUIO ¥ CBOMCTBAM, COCTAaB KOTOPBIX
OTJINYAeTCsl Ha OJHY WM HecKobKo rpymmn CHy-;

COBOKYITHOCTb BeII[eCTB, COCTaB KOTOPBIX OT/IMUAeTCS Ha OJIHY WK HecKoJibKo Tpyrit CHo-;
YKakuTe nmponecc, IpU KOTOPOM M3 HeOPraHUYeCKUX BelleCTB M0/IyYalTCs
OpraHu4ecKue:

ropeHue /peBecuHbl

TNuleBapeHue
JIbIXaHue
+doTocunHTe3
Taonuna 7

MeTtoauka npoBeieHUsI KOHTPOJIsl
[TapameTpbl MeTOJUKH 3HayeHue rapameTpa
[Ipefen nUTeILHOCTH BCErO KOHTPOJIS 15 MUHYT
ITocyieoBaTeIbHOCTL BEIOOPA BOMPOCOB CrnyuaitHas
[IpepiaraeMoe KOJIMUeCTBO BOIIPOCOB 5

Kputepuu o1jeHKH:
-5 0a/uI0B BBICTABJISETCS CTYJEHTY, KOTODBbIM TIPaBUIBHO BBITIOJHSET 5 TEeCTOBBIX
3a/laHUl;
- 4 6a1a BLICTAB/ISIETCS CTYAEHTY, eC/TH MPaBWILHO PellieHo 4 TeCTOBBIX 3a/[aHMS.
- 3 6a/I1a BLICTAB/ISI€TCS CTY/IEHTY, €C/TH MPAaBU/IbHO PEIIeHO 3 TeCTOBBIX 3a/jaHuUs
Pa3gen 8 Teopus cTpoeHMsi OPraHMUECKUX COeJHHEHUHN
KoHTposiupyemble 3HaHHMA: TeOpHsl CTPOEHUsS OpPraHUUeCKUX U HeOpraHUueCKUx
coevHeHUI (BK/IOUas CTepeoXWMHUI0), TIOHSATHS: VYIJepOAHbINA CKeneT, (YHKIMOHAIbHAsI
TpyIina, TOMOJIOTHsI, CTPYKTypHasi ¥ POCTPaHCTBeHHAasi U30MepHus,
yMeHHsI: -OIpeJie/IiTh: BaJIeHTHOCTb W CTeleHb OKHUC/IeHUSI XUMHUUECKUX 3/1eMEeHTOB,
TIPOCTPAHCTBEHHOE CTPOEHWe MOJIeKyJ, XapaKTep B3alMMHOIO BJ/IMsSHHS aTOMOB B MOJIEKY/aX,
OCYILIeCTBJISITh  CAMOCTOSITE/IbHBIM MOMCK XUMWUECKOM UH(OpMalMM C UCI0Jb30BaHHEM
pa3IMUHbIX UCTOYHUKOB (CIPABOUHBIX, HAyUHbIX U HAYYHO-TIOMY/SIPHBIX — W3[aHUM,
KOMIIBIOTePHBIX 0a3 JJaHHBIX, pecypcoB MIHTepHeTa); UCI0/Ib30BaTh KOMITbIOTEPHBIE TEXHOIOTUU
s 00pabOTKM M TiepelauM XUMHUECKOW WH(OPMAalid W ee TIPeJCTaB/eHUs B Pa3/IMUYHbIX
(hopmax, coCTaB/ATb CTPYKTYPHbIE JOPMYJIbI K30MEPOB 1 TOMOJIOTOB.

Bomnipocsl asis1 cobecejoBaHuUs

1. ChopmynupyliTe NOHATHE «MOJIEKYJ/IIpHast popmyia»

2. ChopmynupyiiTe MoHSITUE «XUMUUYECKOE CTPOEHHEe»

3. CpopmynupyiiTe NOHSATHE «CTPYKTypHasi GopMysia»

4. ChopmynupyiiTe U 0OBSCHUTE TEPBOE TMOJOKEHHe TeOPUH XUMUYEeCKOTO CTPOEHHS
opraHuueckux Beilects A.M. Byrneposa. [IucbMeHHO MPOUITFOCTPUPYHTE €ro MpUMepaMu.

5. ChopmynmmpyiiTe U 00BSCHUTE BTOPOE TIONOKEHWE TeOPHUHM XWMHUYECKOTO CTPOEeHHsI
opraHuueckux Beiects A.M. Byrneposa. [IncbMeHHO NPOUIIOCTPUPYHTE €ro MpUMepaMHu.

6. ChopmynupyiiTe u 0OBSICHUTE TPeThe MOJOKEeHHe TeOPUH XHMHUECKOTO CTPOEHUs
opraHuueckux Beiects A.M. Byrneposa. [IncbMeHHO NPOUIFOCTPUPYHTE €ro MpUMepaMu.
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7. 3amucaTh 37eKTpOHHO-Tpadrueckyo (opMyny aTtomMa yrjiepofia B OCHOBHOM U
BO30Y)KJEHHOM COCTOSTHUSI

8. Uro Ha3bIBalOT XMMHUUeCKOW CBsi3bl0? Kakasi CBsi3b Ha3biBaeTcsi T- CBsi3bt0? Kakas
CBSI3b Ha3bIBaeTCs G — CBA3BIO?

9. Kakue TvIibl rTiOpUIU3alivK 3IeKTPOHHBIX OpOUTasel aToMa yrjiepo/ia Bbl 3HaeTe?

10. Kakue BajieHTHble COCTOSIHMS aTOMa yrjiepofa BaM H3BeCTHBI? [IMCbMEHHO
TIPOWJUTIOCTPUPYMTE UX NIPUMepaMH.

11. YUemMy paBHBI yIJibl MEXIY OCSMU YIJIEPOJHOTO aToma JJIsi:

sp® —THOpUAHBIX OpOUTael;

sp? —TUOpPUHBIX OpOHTaIel;

Sp —THOPUAHBIX opOuTase;

OO6BsicHUTe laHHBIe C TOUKW 3PeHHs] TeOpUU THOpUAN3aLIUH.

KpuTepuu onjeHKH 0011jHe /ISl yCTHOT'0 OTBeTa
5 6a/utoB — OneHKa «5»: OTBET TIOJIHBINA W TPAaBU/IbHBIA Ha OCHOBAHWHM W3y4YeHHBIX TEOPHIi;
MaTepuas U3/I0KeH B OMpe/ie/IeHHOM JIOTUUeCKo Moc/ie[j0BaTelbHOCTH, TUTePaTyPHBIM SI3bIKOM;
OTBET CAMOCTOSITe/IbHBIMN.
4 6am1a — OueHkKa «4»: OTBET IMOJIHBIN U MMPaBU/IbHBIA HA OCHOBAaHUU U3yUYeHHBIX TeOPUH;
MaTepuasl U3J/IO)KeH B OMpejie/IeHHOW JIOTUUeCKOM MOoC/ie0BaTe/IbHOCTH, TIPU 3TOM [IOMYILLeHbl
JIBe-TPU HeCyIIleCTBeHHbIe OIIMOKH, UCIIPaB/IeHHbIe TT0 TPeOOBAaHUIO YUUTeTS.
3 6a/u1a — OneHKa «3»: OTBET TIOJHBIM, HO TPW 3TOM JIOMYIIleHa CyIlleCTBeHHas OIIMOKa Wiv
OTBET HeIlO/NHLIN, HeCBA3HBIN.
2 ba/uioB — OneHKa «2»: TPU OTBeTe OOHAPY)KEHO HEIMOHWUMAaHHe YYall[UMCS OCHOBHOTO
cofiep>KaHusi yueOHOTO MaTepHasia Wid JOTYIeHbl CyIleCTBeHHbIe OIIHUOKH, KOTOPbIe YUall[UICs
He MOXXeT UCIIPaBUTh MPY HAaBOASLLMX BOMPOCAX yUUTeJIsl.
Membiile 2 0a/I/I0OB He BLICTAB/ISETCS.

CamocrosiTeibHast pabora
(JomaiHee 3a/jaHMe)
§2, ynp.1-7; §3, ynp.1-4

3afiaHusA /ISl CaMOIIPOBEPKHU

[Janbl opmysbL:

a) CH4

6) CH3-CH3

B) CH»= CH>»

1) CH3-CH>-CH»-CH3

) CH,=CH-CH=CH>

3) CH>=C=CH-CH3

1) CH,=CH-CH>-CH3

K) CH,=CH-CH3

1) BoibepuTe roMo/iOTH BEIECTBY B).

2) Hanuiuvte n3omepsl BELLeCTBY [).

3) MosneKy/ibl KakKuX BellleCTB COAEep>KaT TOMbKO CUTMa-CBSI3U?

4) YKa)kuTe Bell|eCTBa, COZieprKalliie aTOMbI yTyiepo/ia B COCTOSIHUM SP-TUOpU/M3aliii.

@oH/| TECTOBBIX 3aJJaHUH [I/Isl TEKYyLIero KOHTPO/iA 3HAHUH 110 TeMe:
(Bblbepume 00uH NnpasuibHbIX 8ApUAHM)

Opranuuyeckas XUMHs H3ydaeT COeJJUHEeHHs, B COCTaB KOTOPBIX 00513aTe/IbHO
BXO/IUT 3/IEMEHT:
KUCJIOPO[,
asor

+yriepos
41



ocop

@dakToM, AOKa3bIBAIIMM OTCYTCTBHEe NMPHHLMNHAJIBHOM Pa3sHUIbI MeXAY BellecTBaMHU
PacTUTE/ILHOI0 ¥ JKMBOTHOI'0 NPOUCXO0)K/|eHUS, ABJIAETCH:

OKHCJIeHWe caxapa [0 MypaBbUHOW KUC/IOThI

pacTBopeHHe [MOBapeHHO! COJU B BOJ|e

BbI/le/IeHHe TeTula TIPY CKUTaHWuU OeH3rHa

+II0IJIOIeHUe paCTeHHUsIMU YIVIeKUC/IOro ra3a U3 Bo3jyxa

I[IpuopuTeT CHHTE3a YKCYCHOM KHC/JIOTHI M3 HeOpraHuyeckux BemecTB B 1845 roay
NMPUHA/IeXUT HEMeIKOMY XUMHUKY:

P.bowmo

[ NansToHy

K.IIpycty

+I".Konb6e

B konie 18 Beka ObL/1 BriepBble BbIie/IeH W MCC/IeJOBAaH MPOJAYKT >KU3HEAeSATe/TbHOCTH
)KMBBIX OPraHM3MOB:

1jaBesieBast KUC/I0Ta;

+MOueBasi KUC/I0Ta;

JIMMOHHas1 KUCJIOTa;

s16/10UHast KUCJIOTA.

IIpuHa//1e)KHOCTh K OPraHu4YeCKUM BelljeCTBaM 4acT0 MO)KHO YCTAaHOBUTh:

+110 BbIJ|€JIEHUIO YTJIEKUCJ/IOTO ra3a MpU rOpeHru

TI0 BBIMa/IeHUI0 0Ca/iKa MPU B3aMO/eHCTBUU C BOZOU

T0 L[BETYy

10 arperaTHOMy COCTOSIHUIO

B 1824 ropy maBe/ieBy10 KUC/I0TY CHHTE3HPOBa/l yUeHbIH:

+®. Benep;

O. ®paHKeHy;

. MeHpernees;

K. IIeesne

K npoayKiyu npoMbILI/IEHHOCTH OPraHU4YecKoro CHHTe3a He OTHOCATCA:

I1/1IaCTMacCOBBIe U3ZieJIns;

+TKaHU U3 UCKYCCTBEHHBIX U CUHTETUUECKUX BOJIOKOH;

MUHepaJibHbIe y100peHus;

MeJULMHCKKMe TIperaparhl

OCHOBHbIE T0JI0KEHHsI TEOPHUU XMMHYECKOr0 CTPOEHHs OPraHMYeCKHUX BellecTB ObLIH
copmynpoBaHbI:

B 1869 ropy

+B 1861 rogy

B 1828 rogy

B 1911 ropy

Ha MomeHT co3saHMsi TeOpUM XHUMHMUECKOr0 CTPOeHHMsI OPraHUYecKHX CoeJUHEeHUH
OTCYTCTBOBAJIO:

y4yeHue O BaJIeHTHOCTH

Tipe/icTaB/ieHre o 1ierleobpa3HOM COeIMHEHUM aTOMOB YTjiepo/ia

pasrpaHuyeHre TIOHSITUN «aTOM» U «MOJIeKyJsia»

+TIOHsATHE 00 3/IEKTPOHHOM CTPOEHUM aTOMOB 3/IEMEHTOB

YeTbIpexBa/leHTHOCTh aToMa yrjiepo/ja B 1858 roay o6ocHoBa XUMHK:

3. ®uuiep;

H. 3uHuH;

C. JleGenes;

+A. Kekyiie

Ilo BytnepoBy, coefuHeHMe aTOMOB B MoOJIeKy/JaX OpPraHHMYeCKMX BellecTB H
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onpeje/IeHHOU M0C/Ie/]0BAaTe/TbHOCTH MPOUCXOUT B COOTBETCTBUM C UX:
OTHOCUTEJ/IbHOW aTOMHOW Maccou

+Ba/IeHTHOCTBIO

aTOMHBIM paZiInyCcoM

3/1eKTPOOTPULIATE/TbHOCTBIO

Teopusi XHMHUYECKOT'0 CTPOEHHsI OPraHUYeCKHX COeJHHeHUH ObLiIa co3jaHa:
M.B.JIoMOHOCOBBIM

L.M.MeHpeneeBbiM

+A.M.ByTepoBbiMm

A.bepuennycom

CtpyKTypHbIe ¢GopMyJ/ibl MOKA3bIBAKOT
+T10C/Iel0BaTeIbHOCTb COeJUHEHUSI aTOMOB B MOJIeKyJ/lax;
KOJIMYeCTBO aTOMOB YIJIepo/ia U MOJIEKYJIE;

KOJINYeCTBO aTOMOB B MOJIEKY/I€;

pacroso)KeHre aTOMOB B ITPOCTPAHCTBe.

B kakoMm psifiy coeuHeHUH HaX0/STCA TOJIbKO OPpraHuYecKue BellecTBa:
C2Hs, C4Hs, H,O

CH3COOQOH, CO,, CH3:COH

+CyH», C3Hs, CH4

CsHsNO», CH2Cl2, NH3

YeM OT/THYAKOTCS APYT OT APYra roMoJ/ioru:

YKMCJIOM aTOMOB YIJ/IepO/a;

+romoJjioruueckor pasHocteio CHp;

KOJTMUeCTBEHHBIM U KaueCTBeHHBIM COCTAaBOM,;

XUMUUECKOW CTPYKTYpOU.

Hau6osb11as MaccoBas /1015 yryiepoa B COe/JUHEeHUH:
+CeHs

CeHsCl

CsHsOH

CsHsCOOH

CBoOMCTBA BeleCTB 3aBUCAT He TOJILKO 0T COCTaBa, HO M OT
yCJIOBUH MOyYeHUsl BelllecTBa

+TI0psiIKa CBSI3U aTOMOB B COeIMHEHNUH

Ba/IeHTHOCTH XUMHUYEeCKUX 37IeMEHTOB

arperaTHOro COCTOSIHUS BellleCcTBa

CBoliCTBO, pucyLiee 0O/IBIIMHCTBY OPraHUYeCKHX BelleCTB:
BBICOKME TeMIepaTyphbl KUTIEHUS U TI/IaB/IeHMs;

BbICOKAsi 3/IEKTPOTNPOBOHOCTH;

+roproYecTs,

OoJibIIIast IJIOTHOCTb.

BaneHTHOCTH yrjiepojia B MeTaHe paBHa:

sIBjieHHe CyIIeCTBOBAHHMA HECKOJIBKHX BeIeCTB OJMHAKOBOr0 COCTaBa, C OJHOM U TOMH iKe
MOJIEKY/IAPHOH MaccCoii, HO C Pa3HbIM CTPOEHHEM MOJIEKYJI — 3TO:

amM(bOTepHOCTb;

TOMOJIOTUS;

+U30Mepus;

a/I7IOTPOITNU

JnuHa opuHapHo# cBs3u (C-C) paBHa:
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+0,154 uM
0,120 um
0,134 um
0,180 um
BaJieHTHBIH yro/1 MeXxay ruOpUAHbIMHA OPOUTA/IAMH B COCTOSHUH SP3-ru0puu3anuu;
120°
+109°28
180°
1549
Tao6auna 8
MeTo/uKa nNpoBe/ieHHs KOHTPOJIsA

[TapameTpbl METOUKH 3HayeHue rapameTpa

IIpenen nanTEILHOCTHA BCETO KOHTPOJIS 15 MuHyT

[TocnenoBaTeIbHOCTL BEIOOpPA BOITPOCOB CnyuaiiHas

IIpenyiaraemMoe KOIMUeCTBO BOITPOCOB 5

Kpurepun oueHku:

-5 0aWI0B BBICTAB/ISETCS CTYJAEHTY, KOTOPBLIM IPaBU/IBHO BBITIOJHSIET 5 TECTOBBIX
3a/IaHui;

- 4 Ga/1a BLICTAB/ISIETCS CTYAEHTY, €C/TH MPaBU/IbHO PEIeHO 4 TECTOBBIX 3a/JaHMS.

- 3 Gas1a BLICTAB/ISIETCS CTYEHTY, eC/TH MPaBU/ILHO PellieHO 3 TeCTOBbBIX 3aJaHMUsI

CamocrosTeibHass pabora
(JomaiHee 3a/jaHue)
§4, ynp.1-4
3ajjaHus /IS CAaMOIIPOBEPKH
1. Kakoe kosmuecTBO BelecTBa cocrapsier 92 r sranona CoH50H?

2. Onpefienite MaccCy IJIFOKO3bI, cofeprkatlerd 0,6 Mok aTOMHOrO yriiepo/a.

3. OnpefiennTe MaccoBYO [J0J1t0 KUC/I0poa (B %) B METU/I0OBOM CIIMPTE, COCTaB KOTOPOTO
BbIpakeH ¢opmysioit CH30H.

4. Kakoili o6beM Boziopozia (H.y.) MOKeT TPUCOeJUHUTL CMeCh ra3oB maccoit 15,4 r, KoTopas
cofepxut TusieH (0= 54,5%), mpormieH (w = 27,3%) u oytusieH (o = 18,2%).

5. IlpupopaHbIi Ta3 OAHOTO W3 MEeCTOPOXKAeHUN cofepXUT MeTaH (o = 92%), sTaH (® = 3%),
niporad (o = 1,6%), 6yran (o = 0,4%), a3oT (0 = 2%) u apyrue rassl (0 = 1%). Onpegenure
MacCy OpraHUuecKHx BellecTB, BXOAMX B cocTas 20 /1 (H.y.) NpUpOJHOro rasa.

6. IIpu cropannu ankaHa mMaccoit 3,6 r obpasyercst okcuy, yriepoza (IV) oobemom 5,6 11 (H.y).
[TnoTHOCTB ankaHa Mo BOAOPOAY paBHa 36. Y CTaHOBUTEe MOJIEKY/ISIPHYIO (POPMYJTy ajiKaHa.

7. BriBecTH MoJieKy/sipHYtO (popMyJly BellecTBa, eciu oHO cofiepkuT C (o = 39,97%), H (o =
6,73%),

O (® = 53,3%) 1 300 M1 MapoB 3TOro BellecTBa (H.y.) UMeIOT Maccy, paBHyto 2,41 T.

8. AHanu3 cMecu MeTaHa M aljeTWieHa ToKasasl, uTo oflllee cojilep)kaHue yryiepofia B CMecH I10
Macce paBHO 88, 46%. Onpegenure coctaB cMecd B % 110 Macce.

9. IIpu cropanuu 14,6 T XJ0pCo/iepsKalliero OpraHuyeckoro BelecTBa 0b110 roydeHo 13,44 i
CO2 u 3,6 r H2O. Becb x/n0p, COfep>KaBIIMUCS B HaBeCKe, BBOE MEHbIIIel, ueM HCXOJHasd,

niepeBeZieH B AgCl maccoii 14,3 r. II10THOCTB 10 BOJOPOAY HUCC/Ie[yeMOro XJ0pOpraHuyeckoro
BelllecTBa paBHa 74. OnpeziesiiTe MOJIEKY/ISIPHYIO (DOPMyJly STOrO BelljeCTBa.

10. Kakoil o0bem X/I0pOBOJOPOZIa MO’KET TIpopearnpoBaTb C 15 T cMecH, COCTOsIed u3
TPUMeTH/IaMUHa, TIPOIWIaMUHa U MeTU/I3TU/IaMHUHA?

11. IIpu OKUC/IeHWU OAHOATOMHOro cnvpra m = 11,2 r KUCI0pOAOM BO34yXa B IPUCYTCTBUU
kaTtammsaropa rnpu 500°C obpasoBasach KMC/I0Ta, HAa HeHTpanu3alio KOTOpoi noTpeboBanoch
59,4 mn 20% pactBopa KOH (@ =1,18 r/mn). KakoBa monekynspHasi (GopMmysia HUCXOLHOTO
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criipra?

12. Kakyro maccy 6poMHO# BoZibl cMaccoBoi fiosie 6poma 1,6% MoxkeT 06eCL[BeTUTb MPOIU/IeH
o6wvemom 1,12 711 (H.y.)?

13. Kakoii o6wmem Bo3gyxa mnorpebyercs ans oxkurands 30 g arerwieHa CoH2(H.y.),

coziepxkaitiero 5% Heroprouux npumeceit? Cozep>xaHue KUCI0pOZa B BO3/lyXe CUMTaTh paBHbIM
20% 10 00Bemy.

14. Ckonbko 711 Bojopofa (H.y.) BBIJEJWUTCS TPU KaTaJlUTHYECKOM JerujipupoBaHuu 49 r
METU/ILUK/IOTeKCaHa B TOJyos, eciu oObeMHasi foJisi BbIXOJ@ TPOAYKTa paBHa 75% oOT
TeopeTUUYeCKH BO3MOXKHOT0?

15. Tlpu cropanuu 13,44 51 (H.y.) CMeCM MOHOOKCHJA Yr/jepoja, MeTaHa W aleTuieHa
obpa3zoBanock 17,99 1 CO2 (H.y.) u 9 r H2O. CKOMBKO JIMTPOB Ka)KJOI'0 Ta3a COJEP>KUTCS B

cMecu?

KpuTepuu oLleHKH yMeHHUs pellaTh pacyeTHbIe 3aauM:

5 Oa/ioB: BaZeHHeM KyJbTYPOUM MBIIIJIEHUS; CIIOCOOHOCTbIO K 0000IeHHI0, aHamm3y,
KPUTHUECKOMY OCMBIC/IEHUIO, CHCTeMaTH3allid, IIOCTaHOBKe Iiesiell W BBIOOpY myTell uX
JOCTIKEHUs, B JIOTUYECKOM pAacCyX/JeHWd U pelleHnd HeT OIIMOOK, 3a7adya perieHa
paryoHaIBbHBIM CIIOCOO0OM.
4 6a/y1a: B JIOTMUECKOM DacCY)KIEHWW W pelleHWHd HeT CYIeCTBeHHBIX OIIMOOK, HO 3ajaua
pellieHa HepaljMOHaIbHBIM CIIOCOO0M W [IOTYIIIeHO He Oojiee IBYX HeCYIIleCTBeHHBIX OLIMOOK.
3 Oa/uta: B JIOTMUECKOM pacCYy)KAEHHWM HeT CYIIeCTBeHHbIX OMIMOOK, HO JOmylleHa
CylllecTBeHHas olIMOKa B MaTeMaTHYeCKHUX pacyeTax.
2 Gas1a: UMeIOTCS CyLeCTBEeHHbIE OIIMOKH B JIOTUUECKOM PacCY>KAEHUH U B PeLleHUH .
0 6a/u1: OTCYTCTBHE OTBeTa Ha 3a/jaHue.

Pa3pen 9 Knaccugukanusa 1 HOMEHK/IaTypa OpraHMyecKux BelecTB

KoHTponupyemble 3HaHMA: KlacCUPUKALMs W HOMEHK/IATypa OpraHWYecKux

CcoeIMHeHUH,
yMeHMsI: -HasblBaTh: H3y4yeHHble BellleCTBA I0 «TPUBHAJbHON» WIA MEX/YHapOJHOU

HOMEHK/IaTypaM;
-Orpe/ie/IsiTh: NPHUHA/JIe)KHOCTD BeleCTB K pa3HbIM K/lacCaM OpraHUueCcKUX COeJUHEHUN.

Bomnpocsl ans cobeceoBaHus

1. JaliTe onpesienieHue:

-aJIKaHOB,

-aJIKEHOB,

-aJIKWHOB,

-apeHoB,

-CITUPTOB,

-a/IbJIeTU/I0B,

-KeTOHOB,

- KapOOHOBBIX KUCJIOT,

-[POCTBIX U CII0XKHBIX 3(PUPOB,

- aMHHOB,

-aMUHOKHUCJIOT,

-reTepOLMKINUYeCKUX COeJUHEeHUM.

2. Hanvune KakoW (hyHKLIMOHAIbHOW TPYIIIbI UM KPaTHOW CBSI3U [J11 HUX XapaKTepHO?
KakoBa ux o6ujast popmysna?

3. IIpuBeauTe romonoruueckre psijabl U3 10 npejcraBuTesneit Kaxaoro Kiaacca. HazoBute
COeJJHeHMS 10 PallMOHATIbHOM U MeXKYHapOAHOW HOMeHK/IaTypaM.

4. [1n4 BewyecTBa, (popmysa koroporo CH3 — CHz — CH» — CHz — CH20H, cocTaBbTe
CTPYKTYpHBbIe (pOpMYy/ibl OIHOTO TOMOJIOTa U OAHOT0 M3oMepa. Ha3oBuTe Bce BellleCTBa.

5. CocTaBbTe CTPYKTYPHYIO (opMyny 3-MeTU/rneHTeHa-1.
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6. IlepeuniciivTe BUABI N30MepUH, XapaKTepHbIe JJIs:
-a/IKaHoB,

-a/IKeHOB,

-a/IKWHOB.

- CTIMPTOB

- a/Tb/IETH/IOB ¥ KETOHOB

- KapOOHOBBIX KHC/IOT

TumnoBbie ynpa)KHeHUs 10 pa3fenry

1. HamuummTe CTPyKTypHble ¢GOpMY/abl U [ailiTe Ha3BaHWe TI0 CUCTeMaTU4eCKOu
HOMEHKJ/IaType: AUTPeTOYTH/IANMETHIMETaH

2. Hanummre cTpyKTypHbIe (GOpPMYJIbI C/IeAYIOLIMX YI/IeBOJAOPOOB U JaiiTe Ha3BaHUe 110
paLMoHabHOM HOMEeHK/IaType: 2,3,5 -TpUMeTU/IrenTaH

3. Hanummrte CTpyKTypHble (opMy/lbl W JlaliTe Ha3BaHWe [0 CHUCTeMaTUueCKOu
HOMeHK/IaType: AUITUIN30NPUITAIMeTaH

4. HamuummTe CTPYKTypHble (GOpMy/ibl M [JailiTe Ha3BaHWe II0 CHUCTeMaTU4eCKOW
HOMEHKJ/IaType: AUMeTH/ISTU/IMeTaH

5. Hanuiure cTpyKTypHbIe (pOpMYJIbI C/IeAYIOLIUX YI/IEBOAOPO/JOB U /aliTe Ha3BaHHUeE T10
palMOHaIbHOW HOMEeHK/IaType: 2,4-1uMeTu/1, 3-U30NPOIUITreKcaHTaH

6. Hamumwure cTpykTypHble ¢oOpMy/ibl W JalTe Ha3BaHUWEe TI0 CHUCTEeMaTUUeCKOu
HOMEHK/IaType: MeTU/IJUHU30MPOIIMeTaH

KoHTposibHasi padoTa mo Teme:

«CTtpoenue 1 KnaccupuKanys OpraHuueckux coeIMHeHUM».
I BapuanT.
1. HanuiuTe CTpyKTYpHBIe (hOpMyJibl M30MepoB renraHa (8) 1 Ha30BUTeE UX.
2. Hanummre CTpyKTypHbIe (OPMYJIbI BELL[eCTB 110 UX Ha3BaHUSIM:
a) 2,4 — IWMeTU/THOHAH;
0)2- MeTu/ - 4 STUIreNnTaH;
B) 2- STW/ITEKCaH.
3. Ha3oBure 1o cucTeMaTM4eCKOM HOMEHK/AaType BeLecTBa, (POPMYJbl KOTOPBIX

HpI/IBe,LIGHLI HUXe.
a) (HsC)2 — CH — CH,— CH,- CH — (CHa);

6) H3C - CH - CH = C — CH3

CHs
4. CTpoeHHe aToMa yriepo/ia: BTOpOe BaJleHTHOe COCTOsIHUE YTriepo/a.
5. Haiipute MoseKynsipHy0 (popMyJly yIjieBOA0pO/a, MaccoBasi 0Jist
yrjiepoia B KOTopoM coctasJsieT 81,8%, OTHOCUTeNbHAs IOTHOCTh
BellleCTBa 110 a30Ty paBHa 1,57.
II BapuaHnr.
1. HanummTe CTpyKTypHbIe (DOPMYJibl U30MEPOB OKarlaHa U Ha30BUTE HUX.
2.Hanummure cTpyKTypHBIe (POPMY/ibl BeIeCTB M0 UX HAa3BaHUSIM:
a) 2,2,3 - TpUMeTWIreKCaH;
0)3- MeTHJT -53TU//IeKaH;
B)3 - STW/ITeITaH.
3. Ha3oBuTe 1Mo cucTeMaTHuecKou HOMeHK/IaType BelleCTBa, (OPMYJIb
KOTODbIX NIPUBE/IEHbI HUXKeE.
a) H3C-C=C-CHs

CH3 CH;
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CH3
6) HaC - |CH —CH 2- CHs
CH3
4. CTpoeHMe aTOMa yrjiepoja: epBoe BaJleHTHOe COCTOSTHUE YTJIepo/a.
5. Haiigute MonekynsipHyto ¢opMy/ly yriaeBoAopoja, MaccoBas [oJisi BOAOpOJa B
KOTOpOM cocTaBjisieT 15,79%. OTHOCUTebHAs IOTHOCTh TMapOB 3TOr0 BelleCTBa IO BO3AYXY
cocrasJjsieT 3,93.

Kpurepuu onieHKH NMCbMEHHON KOHTPOJIBHOH padoThI
5 6am1oB — OneHKa «5»: OTBET TOJIHBIN U MPaBU/IbHBIN, BO3MOKHA HeCylleCTBeHHasi OIrOKa.
4 6anna — OpeHKa «4»: OTBeT HETOJIHbIA WM JOMyIleHO He Oojiee ABYX HeCYIeCTBEHHBIX
o1boK.
3 6a/ta — OneHka «3»: paboTa BBITIOJIHEHA He MeHee UeM HarloJIOBUHY, JOMyIleHa OfHa
CylllecTBeHHas oIM0OKa U IpY 5TOM /IBe-TPU HeCYL|eCTBEeHHBIe.
2 da/uta — OuneHka «2»: paboTa BBITIOJIHEHA MeHbIle YeM HAroJIOBUHY WM COZEPXKUT
HECKOJIBKO CYIIIeCTBEHHBIX OLIMOOK.
0 6a/u10B — OneHKa «1»: paboTa He BbITIOTHEHA.

CamocrosTenbHas pabora
(JomamiHee 3a/jaHMe)
§5, ynp.1-5; §6, ynp.1-2; §7, ynp.1-7
Tema 2.1.4. Knaccudukanus peakui B OpraHu4ecKoi XuMHH

KoHTpo/npyemble 3HAHHMA: OCHOBHbIE TUIbI PeakKLUii B OpraHuuecKoi XUMHUU;
YMeHHUSA: OTpe/ie/isiTh: TUIbl PeaKLii B OPraHUueCKoW XUMUU;

Bonpocs! p/isi codecejoBaHusA
1. JomnonHuTe pasy: «XuMuueckasi peakijusi, ypaBHeHre KOTOPOM
Pt

CH; — CH3 — CH>=CH. + H>

SIBJISIETCS] PeaKivel ...».

2. HammiuTe ypaBHeHMe peakIMM OTIIeryieHUsl (JIMMUHUPOBAHUS). YKaKUTe YC/IOBUS ee
ocyltrecTB/ieHusi. Ha3oBUTe MCXO/HBIE BellleCTBa U MTPOAYKThI PeaKIUH.

3. Hamwmimte ypaBHeHWe peakl[UM THADUPOBAHUS JSTHI€HA W YKaXWTe YCIOBUS ee
OCYIIIeCTB/IEHUSI.

4. Hanmuimwte ypaBHeHHe peakI[|y MoJTyueHUst MeTU/ITIPOriaHa 13 OyTaHa.

[aiiTe XapaKTepHUCTUKY 3TOM peaki[iH 10 BCeM M3yUeHHBIM K/1aCCU(HUKALIMOHHBIM TTPU3HAKaM.

5. OnpegenvTe TUM pa3pbiBa CBS3U B peakLUsAX (TOMOIUTUUECKUN WU FeTepOTUTHUYEeCKUI):

Br, —» 2Br

CH3COOH - CH3COO- + H*

CH3-CHBr-CH3 - ?CH3-CH*-CH3 + :Br-

6. OnpeziesTe TUTT KaXX/I0W peakivy B IIeIOYKe TIPeBpalljeHHid, HA30BUTE BCe BeIleCTRa:
CH3-CHOH-CH3 - CH>=CH-CH3 - CH3-CHBr-CHz - CH3z- CHOH-CH3

@®oH/| TeCTOBBIX 3aJjaHUH [I/Isl TEKYLIero KOHTPOJI1A 3HaHMM T10 TeMe:
(Bbibepume 00uH npasuibHbIX 86APUAHN)
Kakue Tunsbl peaknjiii He XapaKTepPHbI /I/I1 OPraHU4ecKol XUMHM:
3aMeleHNst
+coeaHeHNs
OTLLeTIeHNS
NIpUCOeIMHEHUS
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H“30MepusaLuu

No/IMMepU3aLuu

Peakiusi ;ernipo6poMHPOBaHNA OTHOCUTCS K PeaKI[UsM:
3aMelLleHUst

+OTLerneHus

NIpUCOeJUHEeHUs

H“30MepusaLuu

B3aumo/elicTBHe MeTaHa C XJIOPOM OTHOCHUTCA K peaKkIusAM:
+3aMeleHus

OTLLIeI/IeHUS

TIpUCOeIUHEeHUs

y30Mepu3anuu

HarummTe ZaHHYIO peakiuio U orpe/iesiuTe B Hell cyOCTpaT U peareHT.
Kakas uactuna HyK/i1eopuibHas?

H+

+OH-

K+

CHs.

ANKeHBI He MOT'YT BCTYIIaTh B PeaKI{MH:

+3aMel|eHus

rOpeHus

NoJIMMepU3aLuu

NIpUCOeIMHEeHUs
B3aumo/ielicTBHe MeTaHa C XJIOPOM — 3T0 peaKi{u:
+raj0oreHMpoBaHus

ryujiparaLuuu
TU/IPUPOBaHYS
JeruipupoBaHus

IIpoaykTOM peakunuu ruipMpoBaHus 3TeHa (3TU/IeHa) AB/IAeTCA:
OyTaH

+3TaH
rponaH

3THUH (aL|eTU/IeH)
Peaknus feruaparanyy xapakTepHa AJ/IA BelllecTBa, (popMy/ia KOTOPOro:
CsHs

+CoHsOH

CsHs

CH3COH
ITpoayKTOM peakuuu npomneHa ¢ 6poMoBOAOPO/AOM SBJISETCS:
1-6pomriporaH

+2-6pomriporiaH

1,2-mubpomripornan

1,2,3-TpubpomripornaH

dopmysia coeiHEHHA, B KOTOPOM aToM Bo/jopoAa ruapokcorpynnsi -OH Haubosee
MO/{BMIKEH:

+CH3COOH
CHFCOOH
CH>BrCOOH
CH.CICOOH
Peaknuy ru/ijppoBaHus COOTBETCTBYeT cxeMa:

... tHO - CoHsOH
+...+Hy - C3Hs



. - CoHst+H>
. C2H4+HZO
HIZ04

Jleou yacty ypaBHeHus C3sH7OH —— cooTBeTcTByeT npaBas 4acThb:
+C3He+H20
3CO2+2H,0
CoHs+H>0
CO2+2H20
ZHZ ciz

B cxeme npeBpaigenuit C;H2 — X — Y ¢opmy.ibi BemiecTB X 1 Y COOTBETCTBEHHO:
C2H4 1 CoHsOH

CoHs u CyHs

+CyHs 1 C2H5Cl

C2oHs u CoH4Cl2

ITponaH BCTynaeT B peakijMio C BellecTBOM, ¢opmMy/ia KOTOpPOro:
+Br

HBr

H;O

HCl

IIpumep peaknyv 3amMelreHu :

+C2He +Cl2 ...

CrHs+[O] + HO —...

C2Hs + HCI - ...
C, Hs+ HO - ...
Tabmua 9

MeTtoauka npoBeieHHsI KOHTPOJIA
[TapameTpbl MeTOUKH 3HaueHue rapameTpa
[Ipefen nUTeILHOCTH BCErO KOHTPOJIS 15 MUHYT
[TocnenoBaTelbHOCTb BEIOOpA BOIIPOCOB CnyuaiiHas
[IpepsiaraeMoe KOJIMUeCTBO BOIIPOCOB 5

Kputepuu orjeHKH:
-5 0a/uI0B BBICTABJ/ISETCS CTYJEHTY, KOTOPBIM TIPaBUBHO BBITIOJIHSIET 5 TECTOBBIX
3a/laHUl;
- 4 6a1a BLICTAB/ISIETCS CTYAEHTY, eC/TH MPaBWILHO PellieHo 4 TeCTOBBIX 3a/[aHMs.
- 3 Ga/11a BLICTAB/ISIETCS CTY/IEHTY, €C/TU MPABU/ILHO PEIIEHO 3 TECTOBBIX 3a/JaHMSI
CamocrosiTeibHass pabora
(JomaiHee 3a/jaHKe)
§8, ynp.1-4; §9, ynp.1-4

Paspen 10 IIpegenbHbIe yrieBoj0poAbI
KoHTpo/mmpyemMble 3HaHMsI: Orpe/iesieHUe, KnaccuuKal[uo, HOMeHK/IaTypy, CBOMCTRBA,
CrocoObI TIOSTyYeHUsI U IPUMeHEeHHe TIpe/le/TbHBIX YTJ/IeBO/[0PO/IOB;
yMeHHsI: OOBSICHATH: peaKlMOHHOW CITOCOOHOCTH OpraHWYecKUX COeJUHEHWM OT
CTPOEHUS] UX MOJIEKYJI; BBITIOJIHATh XMMHAUECKUM 3KCIIEPUMEHT 0 PaClO3HABaHUI0 BayKHEMUIIINX
OpraHuYecKUX BeLeCTB, TTOJYUYeHUI0 KOHKDETHBIX BEeIeCTB, OTHOCALIUXCS K HW3YUYEHHbIM
K/laccaM CoeJJHeHUH;

Bomnipocsl s cobecejoBaHus
1. daiite oripefesieHre ankaHoB. KakoBa vx obijas popmysia?
2. IlpuBepgute romosormyeckut pspg u3 10 mnpexacrasurenei knacca. Hasosure
coeJJHEHUS TI0 MeXX/lyHapO/JHOM HOMEeHKJ/IaType.
3. BcriomHMTe OCHOBHBIE MpaBy/ia HOMEHK/IATYPbI /1JIS1 aJIKaHOB.
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4. Kakoii BUJ| ©U30MepUM XapaKTepeH /Jisi ankaHoB. Hanuiiivte opMysibl Bcex H30MepoB
ansg  coeguHenusi: Hi3C — CH» — CHy— CHx — CH»—CHs HazoBute coeauHeHHs II0
MeXXyHapOJAHOW HOMEHKJ/IaType.

5. IlepeunciuTe OCHOBHBIE CIIOCOOBI TIOMyUeHHSI anKaHOB. Hamuimre ypaBHeHUs
XUMHUYECKUX peakLUi.

6. IlepeuncivTe OCHOBHblE XHMMHYECKMEe CBOWCTBa ankaHOB. Hamuimmre ypaBHeHUs
XUMHUYECKUX peakLiUi.

7. Pacckakute 0 TIPUMEHEHHH aTKaHOB.

KpuTepuu onjeHKH 0011jHe /sl yCTHOT'0 OTBeTa
5 6a/toB — OneHKa «5»: OTBET TIOJIHBIA W TMPAaBU/IbHBIA Ha OCHOBAHWHM W3y4YeHHBIX TEeOPHi;
MaTepuasl U3/10XKeH B OTpe/ie/IeHHOM JIOruueCcKou 1Moc/iefiloBaTe/IbHOCTH, TUTePaTyPHBIM SI3bIKOM;
OTBET CaMOCTOSITeTbHBIH.
4 6a1a — OneHKa «4»: OTBeT TOJIHBIA 1 TTPABWILHBIM Ha OCHOBAaHWHY W3yUeHHBIX TEOPHH;
MaTepuasl U3JIOKEeH B OMpele/IeHHOM JIOTUUeCKOM MOC/IeJ0BaTe/IbHOCTU, TIPU 3TOM /IOMNYILEeHbI
JIBe-TPU HeCyIIleCTBeHHbIe OIIMOKU, UCTIPaB/IeHHbIe TT0 TPeOOBaHUIO YUUTeTS.
3 6a/u1a — OneHKa «3»: OTBET TIOJHBIM, HO TPW 3TOM JIOMYIIleHa CyIlleCTBeHHas OIMOKa WIn
OTBET HeIO/HLIN, HeCBA3HLIN.
2 ba/uioB — OneHKa «2»: TPU OTBeTe OOHAPY)KEHO HEIMOHWUMAaHWe YJall[UMCS OCHOBHOTO
cofiep>KaHusi yueOHOTO MaTepHasia Wid JOTYIeHbl CyIlleCTBeHHbIe OIINOKH, KOTOPbIe YUall[UICs
He MOXXeT UCIIPaBUTh MPY HABOASILMX BOMPOCAX yUUTeJIsl.
Meunbliie 2 6aIoB He BBICTAB/ISIETCA.

IIpakTHueckas padora
KauecTBeHHBIN aHaM3 OpPraHUYeCKUX COeAUHEHUM

Ilenb: OCBOUTH KaUueCTBEHHBIN aHaIW3 OPraHuyeCcKuX CoeJMHeHUN
[TpounTaiiTe MHCTPYKLHMIO IO BBINIOJIHEHUIO OMbITa (CTp. 283 )
Bcrniomaure ripaBuna Th ripu paboTe ¢ KUIKOCTSIMU.

BrInosiHuTE OMBITHI

Cenaiite BbIBOJ,

Odopmure oTueT B 1a6OPaTOPHON TeTpaau

CopepxaHue oTuera:
. TIOPSIIKOBBIY HOMeP MpaKTHUYeckoil paboThl, ee Ha3BaHUE;
. L1e/ib paboThI;
3a/laHue;
. KpaTKOe TeopeTHYeCKoe BBe/leHHe K JaHHOU pabore;
. Ha3BaHWe OI1bITOB;
. oopmsieHHe pe3y/IbTaTOB OTBITOB B COOTBETCTBHUHM C TIPebsB/IsIeMbIMU TPeOOBaHUSMHU.

NOURWN

3amuTa TIPaKTHUecKod paboThl OCYIIeCTB/ISeTCS Ha 3aHATUH, CJAeJyIoleM TIocie ee
BbIrosiHeHUs. [Ipy 3amuTe oOyuaroiiuiics J0/DKeH TIpeJCTaBUTh OTUeT, COCTaBJIeHHBIA T10
TIpeJi/I0’KeHHOM BBIlLIe CXeMe, MOSICHUTh BCe NPUBe/leHHbIe pacueThl U BbIBOJBI.

Kpurepuu oneHKa NpakTH4YeCKOo# padoThI
5 6a/u10B: paboTa BbINOJIHEHA [TOJTHOCTBIO U MIPAaBU/IBHO, C/le/laHbl NpaBU/bHbIe Hab/I0ieHNs U
BBIBO/IbI; 9KCIIEPUMEHT OCYIIeCTB/IEH 0 TIaHy C YYeTOM TeXHHWKHU 0e30TMacHOCTH M TIPaBUJI
paboThl C BeljecTBaMU U 0OOpYZOBaHHEM; TMPOSIB/IeHbl OpPraHW3aLMOHHO-TPYAOBbIE YMeHUs
(oAep)KUBAOTCST YMCTOTa paboyero Mecra W TOPSZOK Ha CTOJie, SKOHOMHO HCITIOJIB3YIOTCS
PEeaKTHUBBI).
4 6anna: pabora BBITIONIHEHA TIPaBWILHO, C/ie/IaHbI MTPaBU/IbHBIE HAOJTFO/IeHNS U BBIBO/BI, HO TIPU
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3TOM JKCMepHMEHT TPOBe/leH He TIOJTHOCTBHIO WM JIOMYIeHbl HeCylleCTBeHHbIe OIMOKHM B pa-
OoTe c BelecTBaMu U 000pPy/[0BaHUEM

3 Oa/ta: pabora BBINIOSTHEHA TIPaBWJIBHO He MeHee UeM HarloJ0BUHY WM JOMylleHa
CylljeCTBeHHasi OmMOKa B XOZe SKCIIepUMeHTa, B 00bsCHeHHH, B OdopMIeHHH paboThl, B
COOJTFOIeHUH TIPaBUJT TeXHUKHM 0Oe30TacHOCTH TIpu paboTe C BelecTBaMH W 000pyJOBaHUEM,
KOTOpasi UCTIPaBJISIETCS TI0 TPeOOBAHMIO YUMTES.

2 Oa/ura: fomyiieHsl fgBe (M Oosiee) CyljecTBeHHble OIIMOKM B XOZe SKCIEepUMEeHTa, B
00bsicHeHUHM, B odopmseHHMH PabOThl, B COOMIOAEHUN TMpaBUI TEXHUKH 0e301MaCHOCTU TIpU
paboTe c BeljecTBaMd U 000pyZOBaHMEM, KOTOPbIe YYaI[UHACS He MOXKET MCIIPABUTH JAaXKe I10
TpeOOBaHUIO YUUTEISI.

0 6a/ur: paboTa He BBITIOJTHEHA, Y YUAI[eroCsl OTCYTCTBYIOT SKCIIepUMeHTa/TbHbIe YMEeHMUSI.

@®oHJ, TeCTOBBIX 3a[jaHUM [I7Isl TEKYIIlero KOHTPOJIsi 3HaHUH 110 Teme:
(Bbibepume 00uH npaguibHbIX 6APUAHM)
IlepBblil MpeACcTaBUTe/Ib Psi/la a/IKAHOB Ha3bIBAeTCH:
OyTaH;
TIpOTIaH;
OKTaH;
+MeTaH.
O6mas popMyJia aTKaHOB:
CnHZn;
+CnHon+2;
CnHZn—Z;
CnHp.
AToOMBI yI/Iepojia B a/IKaHaX HaXO/SATCA B COCTOSTHUM
Sp-TUOpHUIN3ALINM;
pp-TUOpUIM3aLIY;
+Sp3-rubpuan3aLuy;
B HETUOPUIHOM COCTOSIHUMU.
Ba/ieHTHBIH yroJi B a/IKaHaX PaBeH:
+109°28';
180°;
90°;
270°.
MoJieKy/1a MeTaHa UMeeT CTPOeHHe:
OKTa3/]puyecKoe;
TIJIOCKOCTHOE;
+TeTrpas;puueckKoe;
rekcaroHajibHoe.
Kaxaplii mociefyloIuii  npejCcTaBUTe/Ib TOMOJIOTHYECKOT0 PpAJa OpraHUuYecKux
COeJUHeHU! O0T/IHYAETCA OT MpebIAYIIero Ha roMo/IOTHYeCKYI0 Pa3HOCTh, PABHYIO:
CH;
CHs;
CHyg;
+CHoa.
YTo0bI ;aTh Ha3BaHHUE PA/IMKAJTy, He00X0JUMO 3aMeHHUTD -aH B Ha3BaHUH a/TKaHa Ha:
-WH;
+-u;
-eH;
-JIA€H.
Kakue 13 npuBeieHHbIX BelIeCTB — H30MepbI?
1) CH3—(CH2)5—CH3;
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2) CH3—CH(CH3)— C(CH3)>—CHs;

3) CH3-C(CH3),—CHz3;

4) CH3—CH(CHs)— CH(CH3)—-CHas.

+1u2;

1ud4,

2u4;

3ud4.

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

H-TeKCaH;

+2,3-1uMeTUN0yTaH;

3,4-1uMeTU/IeHTaH.

BewecTBo 2,2-uMeTH/INIPONAH N0-APYrOMY MOXXKHO Ha3BaTh:
OKTaH;

+TeTpaMeTU/IMeTaH;

2-MeTUJIPOTIaH;

TeHTaH.

CeabMol npeAcTaBUTe/Ib Psi/ia A/IKAHOB Ha3bIBaeTCA:
OKTaH;

HOHaH;

JleKaH;

tremnTaH.

YT100bI HA3BaTh Pa3BeTB/IEHHBIN YI/IEBOJOPO/, CHaUYa/Ia HY)KHO:
+BBIOpATh CaMYIO [IJTMHHYIO 1IeTI0UKY aTOMOB YTJ/IePO/a;
yKa3aTb Ha3BaHUS PaIUKasloB;

yKasaTb IIPUHA/JIE)KHOCTh K KJ/1aCCy BeleCTB;

yKas3aTb pacroJioXKeHue paJuKasioB.

BemecrBa CH3-CH3 u CH3-CH>—CH3 aBaswTcs:
r30MepaMu;

+rOMOJIOTaMU;

a/yIOTPOITHBIMU BU/I0M3MEHEHUSIMU;

pajiKasiamH.

dopmyJia IeHTaHa:

CsHio;

CoHao;

+CsHuz;

CioHo2.

®opmyaa C:Hs coorBercTBYyeT:

+pajuvKany 3TNy,

JleKaHy;

OKTaHy;

OyTtany.

B3aumopeiicTBUe MeTaHa C XJIOPOM — 3TO PeaKLUs:
pa3/0’KeHus;

COeJIMHEeHUST;

oOMeHa;

+3aMelleHus.

I'a3000pa3Hble ajIKaHbI — 3TO:

CH4, C4H10, C10H22;

+CsHs, C2He, C4Hio;

CsH14, CsH12, CsHio;

C7Hi6, CeHia, Ci0H22.
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Peaknusa 2CH:I + 2Na = 2Nal + C;He HoCcuUT um1:
H.H.3uHuHa;

A.M.Bbytneposa;

+111.A.Bropua;

O..Menpieneesa.

dopmyJia TeTpaxJi0OpMeTaHa:

+CCly;

CHCls;

CHzClz;

CH3Cl.

M3 npuBeieHHBIX HIDKE PeaKIiid BbIOePUTe NMPOTEKAIIIYyI0 He 10
CB000/JHOpaAMKA/TGHOMY, a 110 HOHHOMY MeXaHU3MY:
CHs - C + 2Hy;

+C;HsOH + HBr — C,HsBr + H,O;

CH4 + 20; - CO2 + 2H20;

CH4 + HO - CO + 3Ho.

IIpoagyKT MOHOX/IOpPMPOBAHUA MeTaHa:

CH>Cly;

CHC13;

CCly;

+CH3CL.

METO,[[I/IKH NpoBeeHHUA KOHTPOJIA

Taoura 10

ITapameTpbl METOAVKHU

3HaueHUe rapamMeTpa

IIpemen nanTETLHOCTHA BCETO KOHTPOJIS 15 MuHyT
ITocsiefoBaTeILHOCTH BEIOOpA BOTIPOCOB CryuaiiHas
IIpepyiaraemMoe KOIMUeCTBO BOIIPOCOB 5

Kpurepuu oneHku:

-5 0a//I0B BLICTAB/ISAETCS CTYAEHTY, KOTOprﬁ MPpaBUJIbHO BBITTIOJIHAET 5 TeCTOBBIX

3a/laHUM;

- 4 Ga/1a BLICTAB/ISIETCS CTYIEHTY, €C/TH MPaBU/IbHO PEIIeHO 4 TECTOBBIX 3a/|aHMS.
- 3 Gas1a BLICTAB/ISIETCS CTY/IEHTY, eC/TH MPaBU/ILHO PellieHO 3 TeCTOBBIX 3a/JaHMUSI

CamocrosTesibHas1 pabora
(JomaiHee 3a/jaHKe)
§11, ynp.1-12

Pa3gen 11 AnkeHbl

KoHTpo/mmpyemble 3HaHMsI: onpejie/ieHUe, KaacCuprKal|uo, HOMeHK/IaTypy, CBOMCTBa,

CITOCOOBI MOJIyueHHs Y TIpUMEHEeHKEe a/IKEHOB;

ymMeHud: OOBICHATD: peaKL[I/IOHHOﬁ CII0COOHOCTH OpraHN4YeCcKux COE,[[I/IHEHI/Iﬁ oT
CTpO€HUSA MX MOJIEKY/I; BBIITO/THATH XUMHAYECKUHN 3KCIIEPUMEHT I10 PaCIIO3HABAHHWIO BayKHEMIIINX
OpraHN4yeCcKux BellecCTB, IIO0JIYyYEHHWIO KOHKPETHBIX BelleCTB, OTHOCAIIUXCA K HW3YUEHHbIM

K/laccaM CoeJJHeHUH;

Bomnipocsl s cobecejoBaHuUs
1. Matite onpefenieHye ankeHoB. KakoBa ux o6iiiast hopmyia?

2. IlpuBegute romosornueckun psg w3 10 npepcraBuTenel kmacca. Hasoure

CcoeJJMHEHUS TI0 MeXX/lyHapO/JHOM HOMEeHKJ/IaType.
3. BcnoMHUTe OCHOBHBIE MpaBU/ia HOMEHK/IATyphl /ISl a/TKeHOB.

4. Kakue BHJbl M30MepUM XapakKTepHbl [/s1 askeHOB. Hamuimmre ¢dopmynbl Bcex
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n3omepoB A1 coequHenus: H,C= C — CHz — CH; — CH3

CH3
HaszoBuTe n30Mepbl 10 MeXXAyHapOJHOW HOMEeHK/1aType.
5. TlepeunciuTe OCHOBHBIE CITIOCOOBI TOy4YeHHUs] anKeHOB. HamummTe ypaBHeHUS
XUMHUYECKUX peakLii.
6. [lepeunciiTe OCHOBHBIE XMMHYECKMe CBOMCTBA ajaKeHOB. Hamwmiure ypaBHeHUs
XUMHUYECKUX peakLvi.
7. Pacckaxkute 0 IpUMEHeHUH a/IKeHOB.

KpuTtepuu onieHKH 001jie /I/Is1 yCTHOTO OTBETa
5 6a/utoB — OneHKa «5»: OTBET IMO/HbIM U TIPaBWIbHBIM Ha OCHOBAaHWM WM3YUYE€HHBIX TEOPH;
MaTepuasl U3/10XKeH B OMpeie/IeHHOM JIOTMYeCKOW MOoC/eZj0BaTe/IbHOCTH, TUTePAaTyPHbIM SI3bIKOM;
OTBET CAMOCTOSITE/IbHBIM.
4 6an1a — OueHka «4»: OTBeT TIO/HBIM Y MTPaBU/IbHBIN Ha OCHOBAaHWHY M3YUeHHBIX TeOPH;
MaTepuas U3J/I0KEH B OMpe/e/IeHHOW JIOTMUeCcKoM Moc/e[0BaTe/lbHOCTH, TPYA 3TOM [JJOMYILeHbI
JIBE-TPU HECYIIIeCTBEHHbIe OIIMOKU, UCIIPaB/IeHHbIE TT0 TPeOOBAHUIO YUUTEIS.
3 6a/u1a — OneHkKa «3»: OTBeT TIOJHBIM, HO TPHU 3TOM JOMYyIlleHa CyllleCTBeHHasi OIMOKa Win
OTBET HeIIO/IHBIN, HeCBSI3HBIHN.
2 ba/uioB — OmeHkKa «2»: TIpU OTBeTe OOHAPY)KeHO HeIOHWMaHWe YYall[dMCs OCHOBHOTO
cofiep>KaHusl yueOHOTo MaTepuasia Wid JOTYIeHbl CyIIIeCTBEHHbIE OIMOKH, KOTOPbIe YUal[UICS
He MOXXeT MCIIPaBUTh MPU HABOASLLMX BOMIPOCAX YUUTEJIS.
Menbiiie 2 0ajiyioOB He BBICTAB/ISETCS.

IlpakTHueckasi padora.
[TonyyeHue 5TU/eHa Aerujparanyeid STUI0BOrO CIIMpTa
(MHCTPYKLMS 110 BBIOJHEHUIO Ha CTp 285).

Ieab: ocBouTh 1abOpaTOpPHBIM CrOCOO TMOMyYeHUs] 3THeHa W U3yUUTh Ha TIPaKTHUKe ero
CBOMCTBA.

Kpurepuu oneHKa o01ye /151 BBINO/JTHeHUs MPAKTHYECKOH padoThl
5 6a/10B: paboTa BBIMOJ/THEHA MTOJTHOCTBIO M TIPABU/IBHO, C/le/IaHbl MPAaBU/IbHbIE HAO/FOIeHUS 1
BBIBO/IbI; 9KCIIEPUMEHT OCYIIeCTB/IEH 0 T/IaHy C YYeTOM TeXHMKHU 0e30TMacHOCTH M TIPaBUJI
paboThl ¢ BeljecTBaMM U 00OpYyZOBaHWEM; TIPOSIBJIEHbI OPraHW3allMOHHO-TPY/IOBbIE YMEHUsI
(Mo mep)KUBAOTCST YMCTOTa paboyero mMecra W MOPSJOK Ha CTOJie, SKOHOMHO HCITO/b3YIOTCS
PEeaKkTHUBBI).
4 6anna: pabora BBITIONHEHA NIPAaBUWIBHO, C/ie/IaHbl ITPaBUIbHBIE HAO/TFO/IeHNS Y BBIBO/bI, HO TIPH
3TOM 3KCMePUMEHT TPOBe/leH He TIOJTHOCTBIO WM JIOMYIeHbl HeCylleCcTBeHHbIe OIMOKHU B pa-
6oTe C BeljeCcTBaMU ¥ 000pPyI0BaHUEM
3 Oamta: pabora BBINOJHEHA TIPAaBWJIBHO He MeHee UeM HarloJ0BUHY WM JOMylleHa
CyllecTBeHHasi omMOKa B XO/le JKCIepuMeHTa, B 00BsICHeHWH, B 0ohOpMIeHHH paboThi, B
COOJTFOIEHUM TIPaBUJT TEXHUKM 0Oe30T1acHOCTH TIpu paboTe C BelecTBaMM W 000pYyJOBaHHEM,
KOTOpasi UCTIPaBJISIeTCs TI0 TpeOOBAaHUIO YUUTESIs.
2 Oasuma: gomyiieHbl ABe (U 0Oosiee) CyllleCTBeHHbIe OIIMOKKM B XO/e JKCMEpPUMEHTa, B
o0bsicHeHUH, B odopmieHnd paboThl, B COO/IO/IEHUM TIPaBW/I TEeXHUKU 0€30MacHOCTH TIpU
paboTe C BelecTBaMU U 00OpYyZOBaHWEM, KOTOPbIe YUAIIIUHACST He MOXKET UCIPABUTH JAaXKe IO
TpeOOBaHHUIO yUUTEJIs.
0 6a/ur: paboTa He BBITIOJTHEHA, Y YUaI[eroCsl OTCYTCTBYIOT 3KCIIePUMEHTa/TbHbIe YMEHMSI.

@DoHJ, TECTOBBIX 3aJjaHUM /151 TEKYLLero KOHTPOJIsl 3HaHUM 110 TeMe:
(Bbibepume 00uH npasuibHbIX 86APUAHN)
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OTMeTbTe BO3MOKHBIE (DOPMYJIbI a/IKEHOB
CH3-CH(CH3)-CH2-CH3
+CH2=CH-CH(CH3)-CH3

C7H16

C6H6

CocTaB ajikeHOB oTpaxaet 00masn ¢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-mumMeTunoyTeH-1

+3,3,3- TpuMeTUIIpories-1

Ykaxure popmyJy 2,3,3-TpuMeTH/IreKcesa -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 romosiora jiasa CH3-CH=C(CH3)-CH3
CH2=CH-C(CH3)-CH2-CH2-CH3
+CH3-CH=C(CH3)-CH2-CH3
CH3-C(CH3)=CH-CH2-CH2-CH3
CH3-CH=C(CH3)-(CH2)3-CH3

Ykaxure o0mee uucio uzomepoB ¢ ¢dopmynoii C4H8, yunThbiBasi CTPYKTYpHYHO,
reoMeTpruuYecKyr U MeXK/IaCCOBYH) U30MepHI0
4

+5

6

7

Jins a/IKeHOB He XapaKTepHbI peaKI[uu
+pa3/iokKeHus

NIpUCOeJUHEeHHsI

OKHCJIeHHUs

TI0JTMMepHU3aLuu

XKenTsiii pacTBop 6poma u (G10/1eTOBBIN PacTBOP MePMaHraHaTa Ka/lus 00eciBeunBaloTCs
MPH NPONYCKAaHUH Yepe3 Hero

3TaHa

TporiaHa

OyTaHa

+3TeHa

IIpu B3auMo/ieliCTBUH XJIOPOBO/0POAA ¢ OyTeHOM-1 moTyunuTcst
1-xnop6yraH

+2-xy10pOyTaH

1-xnop6yren-1

2-xy0pbyTeH-1
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MoJieky/ibl a/IKEHOB CO/iep)Kart:

[iBe IBOVHbIE CBSA3U

TOIBKO OJIMHAPHbIE CBSI3U

[IBe TPOWHbIE CBSI3U

+0HY JBOMHYIO CBSI3b

CB#34 MeX/ly aToMaMH yI/iepojia B 3TeHe:

+04Ha O- CBA3b U OJIHA TI- CBA3b

[iBe O - CBSI3U

[IB€ TI - CBSI3U

TPHU T - CBSA3U

Peakuusa CH; = CH - CH3 + HC] -~ CH3 — CH(CI) — CH3 npoTexaeT corjiacHo npaBHJIy:
Bytneposa

+MapKOBHUKOBa

MeHpeneeBa

3uHVHA

IIpouecc, ypaBHeHHe KOTOPOro Npe/iCTaB/IeH0 HIKe, Ha3bIBAeTCs:

- Kat., t
HC—C—C—CH,+ 2 ~@-%“P e c—c—cH
H H H, H

2 2

JernpupoBaHueM,

pPU(POPMUHIOM,

KPEKHUHIOM,

+IUIpUpOBaHUEM.

IIpu nommepu3anuu 2,3-ANMeTH/I0yTeHa-2 MOTyUYHTCA
(-C(CH3)2-C(CH3)2-)n

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

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

Ta6/mna 11
MeTtoauKka npoBefeHHsI KOHTPOJIs
[TapameTpbl MeTOIUKH 3HaueHue rapameTpa
IIpenen nanTETLHOCTHA BCETO KOHTPOJIS 15 MuHyT
ITocsieioBaTeILHOCTH BEIOOpA BOMPOCOB CrnyuaiiHas
IIpejnaraemoe K0/MyeCTBO BOIIPOCOB 5

Kpurepuu onjeHku:

-5 0a/I/I0oB BBICTAB/ISIETCS CTY/E€HTY, KOTOPBIM TIPAaBW/ILHO BBIMIOJIHSET 5 TECTOBBIX
3a/laHu;

- 4 6asI1a BLICTAB/ISIETCS CTY/IEHTY, eC/IM MPAaBU/IbHO PEeIIeHO 4 TeCTOBBIX 3aJjaHuSI.

- 3 0asI1a BLICTAB/ISIETCS CTY/IEHTY, €C/TH NTPABU/IbHO PeIIeHO 3 TeCTOBBIX 3a/jaHusI

CamocrosTesibHas1 pabora
(JomariHee 3a/jaHKe)
§12, ynp.1-9
3agaHusA A1 CAMOKOHTPOJIA

1. CKO/bKO TUTPOB 3TH/IEHa HeOoOXOAMMO /171t 0becliBeUrBaHMsI pacTBOpPA, CO/iep Kalliero
400 rpamm 6GpomMa.

2. Ykaxure (opmyny ankeHa, Anas cropaHust 8,961 kortoporo motpeboBanock57,6 T
KHCJI0pOJa.
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Pa3pesn 12 /lueHbl ¥ KayuyyKH
KoHTpo/siupyeMble 3HAaHHMA: Olpejie/leHue, KJIaCcCU(UKaLMI0, HOMEeHKI/IaTypy, CBOMCTBA,
CTIOCOOBI MOJTyYeHUsl ¥ TIPUMeHeHre ajlka[ueHOB;
yMeHHs: OOBSCHATh: pEAKLMOHHOW CIIOCOOHOCTM OpraHW4ecKuX COeAWHEHWH OT
CTPOEHHs1 X MOJIeKYJT; paclio3HaBaHUs U UIeHTU(PUKALIMY Ba)KHEHILIKX BelleCTB U MaTepuasoB.

Bomnpocs! st codecejoBaHusA

1. JaiiTe onpefeneHye ankaareHoB. KakoBa ux obirjast hopmyia?

2. Knaccudukanus ankagueHoB. OcCOOEHHOCTH CTPOEHUs] U CBOWCTB TpeX BHU/IOB
asKaJieHoB.

2. TlpuBepute romosiornueckuii psig w3 10 mpejcTaBUTened Kijacca ajKaJWeHOB C
COTIpPSDKEHHBbIMU  JBOMHBIMU  CBA3sIMU. Has3oBuTe  coefvHeHUsI [0  MeXAYHapOAHOMN
HOMEHKJIaType.

3. BcnomHUTE OCHOBHBIE TIpaBU/ia HOMEHK/ATyphbl /151 alKaueHOB.

4. Kakve B/l M30MepUM XapaKTepHbl /sl ankajueHoB. Hamwuimre ¢opmynbl Bcex
M30MepOB /151 COeIUHeHUs J/11 HeHTagueHa-1,3.

Ha3oBuTe n3omepsl 0 MeXXyHapOJHOU HOMEHK/IaType.

5. TlepeunciuTe OCHOBHBIE CIIOCOOBI TIO/yUeHMs alKaJueHOB. HamuiimTe ypaBHeHUs
XUMUAYECKHUX peakiuil. Pacckaxkute o Metose Jlebenera

6. IlepeuncivTe OCHOBHbIe XMMHUYECKHEe CBOMCTBa ajKaJueHoB. Hamuivre ypaBHeHUs
XUMHUYECKUX peakLui.

7. PacckakuTe 0 HaTypaJbHOM U CUHTETHUYECKOM Kayuyke, pe3uHe. KakuMu cBoiicTBaMU
OHHU 00/1aJal0T ¥ IPUMEHEHUU aJTKeHOB.

KpuTtepuu onieHKH 001jie /I/Is1 yCTHOT'0 0TBETa

Tumnosble ynpa)KHeHUsl.

1. CocraBbTe ypaBHeHMs peakLul IPUCOeSUHEHUs] K HW30IIPeHYy SKBUBAJeHTHOIO
KOIMUYeCTBa:

a) 6poma;

6) 6pomMoBOI0PO/a;

B) BOZIOPOJA.

2. HanuiumTte ypaBHeHHe peakLMM IOJMMepU3aliUM XJIOpOnpeHa B pe3ynbTare 1,4-
TIPUCOeUHEHMUS.

3. CocraBbTe ypaBHeHWe peakLuu 1,4-mosmMepusanuy, B KoTopod yuwactByer 1000
Monekyn OyragueHa-1,3 W CTO/BKO »Ke MoJieKyn wu3onpeHa. [lpuuem B obpasyrormeiics
TM0JIMMEePHOM LNy PeryyisipHO uepeyr0TCSl MOHOMepHbIe 3BeHbsl IMBUHNJIA U U30TpeHa.

4. Kakoe copiep>xanue (B %) xyiopa B MpOJYyKTax INMpPUCOeJUHEHHs XJ0pOBOJOpOJa K
V30IIpeHy:

a) Mpy¥ MOJTbHOM COOTHOIIIEHUU peareHToB 1:1;

6) npu nByKpatHOM M36bITKEe HCI?

5. IlpuBesyuTe fBa NpuMepa peakLjui OpraHuyeCcKuX COeJMHeHUH, B KOTOPBIX:

a) pBoitHass C=C-cBsi3b Tipeobpa3yetcs B oguHapHyt0 C—C-CBsi3b;

0) AivieH MpeBpaIlaeTcs B aKeH.

6. CKO/JIbKO I'paMMOB KayuyKa IOyuydTCs U3 1 Kr U30IpeHa, ec/id BbIXOJ B peakLuu
95%?7?

7. HanumuTe CTpyKTypHble (pOpPMyJibl BCEX HM30MepOB YIieBOZOpozoB cocTaBa C5HS.
HasoBure BelljecTBa COI/IaCHO MeXX/yHapOAHON HOMEHK/IaType.

8. Ocy1ecTBUTE reHeTUYECKYHO LIeNOUKY IIpeBpalljeHUH:

CH3 —CH3 - CH3-CH2Cl - CH2=CH2 - CH3 -CH2 —-OH - CH2=CH —CH=CH2 - (
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—CH2 -CH=CH-CH2-)n.
9.Cko/bKo TOHH 2-MeTunbyTaguHa-1,3 MOXKHO moayunTh U3 180 TOHH 2-MeTH/I0yTaHa,
eCJIA BBIXO/, IPOAYKTa cocTas/isieT 89% I10 CpaBHEHUIO C TEOPeTUYeCKUM?

KpuTepuu olieHKa yMeHUH peliaTh KayeCTBeHHbIe 3alauu

5 0a/I10B: B/IaJieHHEeM KY/IbTYPOM MBIIIUIEHHS; CITOCOOHOCTBIO K 0000ILeHHI0, aHaH3Yy,
KPUTUYECKOMY OCMBIC/IEHHIO, CHCTeMaTW3al[iy, TIOCTAaHOBKe Iiesieli W BBIOOpY MyTel uX
JNOCTWKEHHUSI, B JIOTMUECKOM pACCYKJEHHU W pelleHWd HeT OIMOOK, 3ajadya pelieHa
paLiOHa/TBHBIM CTIOCOO0OM.

4 Ga/1a: B JIOTMUECKOM PaCCY)KAEHUM W DEIIeHWM HeT CYIIeCTBEHHBIX OIIMOOK, HO
3ajlaua pellleHa Hepal[MOHa/IBHBIM CIIOCOO0M WM ZomylieHo He Oosiee JBYX HeCyIleCTBEHHBIX
oIboK.

3 Da/u1a: B JIOTMUECKOM pPAcCY)KIeHWH HeT CyIIeCTBEHHBIX OIIMOOK, HO [OIyIleHa
CyILleCTBeHHasl OlIIMOKa B MaTeMaTUUeCKMX pacyeTax.

2 Gayu1a: UMEITCS CyLeCTBeHHbIe OLIMOKH B JIOTUYECKOM PACCYXJeHUH U B PeIIeHHH.

0 6a/u1: OTCYTCTBHE OTBETA HA 3a/jaHUe.

KpuTepuu oLieHKH YMeHHUH pelaTh pacuyeTHbIe 3a/jauu
5 0a/710B — OmeHKa «5»:
B JIOTUYECKOM pacCy)XJe€HWM W pelleHWd HeT OMIMOOK, 3ajlaua pellieHa paldOoHaTbHbIM
crocobom.
4 6a/1a — OneHkKa «4»:
B JIOTHUYECKOM pPaCCY)KJEeHHH W pPelIeHWd HeT CYIIeCTBEHHBIX OINMOOK, HO 3a/laua pelleHa
HepaloHaIbHBIM CTI0COO0M WU AOTYIIIeHO He Oosiee BYX HeCYIeCTBEeHHbIX OIIMOOK.
3 6a/1a — OneHKa «3»:
B JIOTUUECKOM PaCCY)X[IeHUH HeT CYILL[eCTBEHHbBIX OLIMOOK, HO JOMYyIlleHa CyIlleCTBeHHas OIIMOKa
B MaTeMaTHYeCKUX pacyeTax.
2 paa — OneHKa «2»:
UMEIOTCS CYIIIeCTBEHHbBIE OITMOKK B JIOTUUECKOM PACCY>KAEHHUHU U B PELIeHNH.
0 6a/10B — OneHKa «1»:
OTCYTCTBHE OTBETA Ha 3a/JaHHe.

CamocrosaTebHas pabora
(JomaiHee 3afaHue)
§14, ynp.1-6
Pa3zgen 13 AnKuHBI

KoHTpo/mmpyemble 3HaHMs: onpe/iesieHUe, KaacCupuUKal|o, HOMeHK/IaTypy, CBOMCTRBa,
CrocoObI TIOSTyYeHUsI U TIPUMeHeHHe ajTIKUHOB;

yMeHHUs: -O0BSICHSTb: PEakKlMOHHOM CIOCOOHOCTH OpraHUYeCKMX COeJUHEHWH OT
CTPOEHUST UX MOJIEKYJI; BBIMOIHITh XMMUUECKUI SKCIIePUMEHT 10 PACIIO3HABAHWIO0 Ba)KHEMIIINX
OpraHWYecKUX BelleCTB, TOJyUYeHHUI0 KOHKPETHBIX BellleCTB, OTHOCSIIUXCS K U3yueHHbIM
K/laccaM CoeJJHeHUH;

Bomnpocsl s cobecejoBaHus
1. daiite ornipefeneHue ankuHoB. KakoBa ux obiias ¢hopmyna?
2. IlpuBepgute romosnoruyeckut psp u3 10 mnpexacrasurenei knacca. Hasosure
coeJJMHEHUS TI0 MeXX/lyHapO/IHOM HOMEeHKJ/IaType.
3. BcriomHMTe OCHOBHBIE MpaBU/ia HOMEHKJIATYPbI /11 a/IKUHOB.
4. Kakue B1/Ibl U30MepUU XapaKTepHBbI /151 aIKUHOB. Hanuimte (poopMyJ/ibl BCeX U30MEpOB /1/1s1
coegunenusi: CH=C-CH,— CH — CH; — CH3

CHs
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HasoBuTe n30oMepsl 10 MeXXAyHApOJHON HOMEHKIaType.

5. IlepeunciuTe OCHOBHBIE CIIOCOOBI TOJyyeHHs] anKMHOB. HaruiiuTe ypaBHeHUs
XUMHUYECKUX peakLUi.

6. IlepeunciuTe OCHOBHble XMMHMUECKHe CBOMCTBa aJKWHOB. Hamuimre ypaBHeHUs
XUMHUYECKUX peakLUi.

7. PacckakuTe 0 TIpUMEHEeHUN alIKUHOB.

Kpurtepuu onieHKHU 001jie /I/Is1 yCTHOTO OTBeTa

5 6a/utoB — OneHKa «5»: OTBET IMO/HbIM U TIPaBWIbHBIM Ha OCHOBAaHWM WM3YYE€HHBIX TEOPH;
MaTepuas U3/10XKeH B OMpe/ie/IeHHOM JIOTMYeCKOW MOoC/e[j0BaTe/IbHOCTH, TUTePAaTyPHbIM SI3bIKOM;
OTBET CAMOCTOSITE/IbHBIM.

4 6an1a — OueHka «4»: OTBeT TIO/HBIM Y MTPaBU/IbHBIN Ha OCHOBAaHWHU M3YUeHHBIX TeOPH;
MaTepuasl U3J/IO)KeH B OMpejle/IeHHOM JIOTUUeCKOW TOocC/ieoBaTe/IbHOCTH, TIPU 3TOM /IOMYIleHbl
JIBe-TPU HECYIIIeCTBeHHbIe OIIMOKU, UCIIPaB/IeHHbIe TT0 TPeOOBAHUIO YUUTEIS.

3 6a/u1a — OneHkKa «3»: OTBeT TIOJHBIM, HO TP 3TOM JOMYyIlleHa CylleCTBeHHasi OIMOKa Win
OTBET HeIIO/HBIN, HeCBA3HBIHN.

2 ba/uioB — OmeHkKa «2»: TIpU OTBeTe OOHAPY)KeHO HeIOHWMaHWe YYall[dMCs OCHOBHOTO
cofiep>KaHusi yueOHOTo MaTepuasia Wid JOTYIeHbl CyIIIeCTBEHHbIE OIUOKH, KOTOPbIe YUal[UHCS
He MOXXeT MCIIPaBUTh MPU HABOASLLMX BOMIPOCAX YUUTEJIs.

Menbiiie 2 6ajiyioOB He BbICTAB/ISETCS.

@oHJ TeCTOBBIX 3a/JaHUM /I TeKYyILIero KOHTPOJIsA 3HaHUH 10 Teme:
(Bbibepume 00uH npaguibHbIX 6APUAHM)

OTMeTbTe BO3MOXHYHO (hopMyJ/1y aTKUHOB
CH3-CH(CH3)-CH2-CH3
CH2=CH-CH(CH3)-CH3
+C7H12
C6H6
CocraB aJIKMHOB OTpakaet 001asi hopmy’ia
CnH2n+2
CnH2n
+CnH2n-2
CnH2n-6
Ha3soBure ankun CH3-C=C(CH3)3
3,3-auMeTunoyTeH-2
4,4-numMeTunoyTHH-2
3,3-AMMeTHUI0y THH-2
+3,3,3- TPUMeTU/IIPOITUH-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 popmyJini 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/IEBOJOPOJ MOXXHO MOJIyYUTH U3 1,2-An0pomOyTana
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CHBr-CHBr-CH>-CHj3 B peakniiy €O CIMPTOBBIM PacCTBOPOM I'H/IPOKCHAA Ka/Iua?

+CH>=CH-CH>—CHz3;
CH =C-CHz;

CH>= CH-CH=CHpy;
CH=C-CH,—CHs;

Ko/mmuecTBO CTPYKTYpPHBIX H30MePOB C TPOHHOM XMMHUYeCKOH CBA3BIO /1A BelnecrBa CsHg

+4

3

2

1

C aMMHaYHBIM PacTBOPOM OKCH/ia cepeOpa B3auMO/|efiCTByeT
+0yTHH-1

OyTuH-2

oyTen-1

OyTeH-2

IIpu B3aumo/elictBuM OyTHHA-1 ¢ BO/j0# 00pa3yercs
oyraHosi-1

OyTaHOJIBI

+0yTaHOH-2

OyTaHos-2

AneTn/ieH B3aMMOJeCTBYeT C Mepedyrc/IeHHBIMH BelecTBaMHu
aMMHauHbIi pacTBOP OKCH/ja cepebpa

pacTBOp MepMaHraHaTa Kausi

OpomHasi BoJa

+TUAPOKCHU/L HATPUS

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

11

+12

13

Hanumure ypaBHeHHsl peakIyi Mo cxeme

CsHs - C3HeCpp - x - C3HgO - C3HzO
BemecTBo X Ha3bIBaeTCs

TIporaH

TIPOTIeH

npornasauon 1, 2

+TIpOTTUH

METO,[[I/IKH NpoBeeHHUA KOHTPOJIA

Tab/mna 12

ITapameTpbl METOUKH

3HaueHue rapamMeTpa

[Ipesen AUTEIBHOCTY BCErO KOHTPOJIS 15 MuHyT
[TocsieioBaTeIbHOCTh BbIOOpA BOMIPOCOB CnyyvariHas
IIpepiaraeMoe K0J1M4eCTBO BOIIPOCOB 5

Kpurepuu onjeHku:

-5 0a/I0B BBICTABJISIETCS CTYJEHTY, KOTODBIH

3a/laHul;

MMPpaBHUJ/IbHO BBITIOJIHAET 5 TeCcTOBBIX

- 4 6an1a BLICTAB/SIETCSl CTYAEHTY, eC/TH MPaBUWIbHO pellieHo 4 TeCTOBBIX 3a/jaHMUsl.
- 3 6asI1a BLICTAB/ISIETCS CTY/IEHTY, eC/TH MTPABU/IbHO PeIIeHO 3 TeCTOBBIX 3a/jaHus

CamocrosTesibHasi pabora
(JomaiHee 3a/jaHKe)
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§13, ynp.1-8
3aaHus /19 CAMOKOHTPOJISI
1. Paccuuraiite 065eM BO3/yxa, HEOOXOAMMBIN /7SI CKATaHU 6 71 atjeTrneHa (0ObemMHast 107151
Kucsiopo/a B Bo3ayxe 20%)
2. TIpu moHOM THUApOM3e CMecH KapOua KaibLyst U KapOuzia amoMUHMSL 00pa3yeTcst CMech
Ta30B C OTHOCUTE/IbHOM TJIOTHOCTBIO TI0 BoZopoAy paBHoi 10. Onpeenute 00beMHbIE 0N
ra3oB B o0Opa3ytorrielicsi cmecu (B %).

Tema 2.7. ApeHsbl
KoHTposiupyeMble 3HAaHHMA: Olpejie/leHue, KJIacCU(UKaLM0, HOMEeHKI/IaTypy, CBOMCTBA,
CTI0COOBI MOTyYeHUs ¥ TIPUMeHeHHe apeHOB;
yMeHHsA: -O0BSCHATH: DeaKkLMOHHYIO CIIOCOOHOCTb OpraHWYecKuX COeflMHEHWH B
3aBUCHMOCTM OT CTPOEHHsS HX MOJeKy/; BBIIOMHATb XUMWUYECKMM 3KCIIEpUMEHT 10
pacrio3HaBaHUIO B)KHENIINX OpraHuuecKuX BelllecTB.

Bonpocs! 15 cobeceioBaHUA

1. Maiite onpenenenue apeHoB. KakoBa ux o6ias dhopmysa?

2. [IpuBeguTe roMosiornueckuii psif, Kiacca. HazoBuTe coefiliHeHUs 0 MeXXAyHapOAHOM
HOMEHKJIaType.

3. PacckakuTe O pa3sBUTUM TIPe/ICTaBIeHHMM O CTpoeHuH OeH3o0/a. CoBpeMeHHbIe
npeZcTaB/ieHUss 00 371eKTPOHHOM W TIPOCTPAaHCTBEHHOM CTpoeHHMU OeH3osa. OO6pa3oBaHue
apoMaThuecKou m-CHCTeMbl

3. HomeHk/aTypa As Au3aMelleHHbIX TPOU3BOJHBIX OeH3o0/1a: opmo-, Memd-, napa-
pacroso)KeHue 3aMmeCcTUTesei.

5. TlepeuncivuTe OCHOBHBIE CIIOCOOBI TIO/IyUeHWS aJKeHOB. Hamwmiimre ypaBHeHUs
XUMUUeCKUX peakiuil. [IpupoiHble MCTOYHUKY apOMaTUUeCKUX yrieBoJopooB. ApoMaTU3alus
aJIKaHOB U LIUKJ/I0a/IKaHOB. AJIKW/IMpOBaHue 6eH30/1a

6. XumHueckue CBOMCTBa apeHOB. IIpyMepbl peakijuil 3/eKTPOQUIBLHOIO 3aMellleHus:
rajioreHUpoBaHue,  aJKuUIUpoBaHWe (kKaTanusatopbl  Ppupens—Kpadrca), HUTpOBaHUe,
Cy/nb(upoBaHye.

7. Peakuyy TUZIpUPOBaHMS 1 TIPUCOEAMHEHUS XIopa K OeH301y.

8. OcobeHHOCTH XMMHUECKHUX CBOWCTB TOMOJIOTOB OeH30/a. B3avMHOe B/MsiHHME aTOMOB Ha
ripuMepe TOMOJIOTOB apeHOB. OpueHTalusi B peaklusiX 3/IeKTPO(MUIBLHOTO 3aMelleHHs.
OpuenranTel I v II poga.

9. PacckaxkuTe 0 IpUMeHEeHUH aJIKEHOB.

Kpurtepun onenka odmme 1J1s1 yCTHOTO OTBeTA

5 6a/utoB — OneHKa «5»: OTBET TIO/HBINA W TNPAaBU/IbHBIA HAa OCHOBAHWHM H3y4YeHHBIX TEeOpHii;
Marepuas U3/I0KeH B OMNpe/ie/IeHHOU JIOTUUeCKOW Moc/ie0BaTelbHOCTH, JTUTEPATyPHBIM SI3bIKOM;
OTBeT CaMOCTOSITe/IbHBIN.
4 6anna — OneHKa «4»: OTBeT IMOJIHbIY U MPaBU/IbHBIA HA 0CHOBAaHUU U3yUYeHHBIX TeOpUH;
Marepuasn U3/0KeH B Orpe/ie/leHHOW JIOrMYecKOM IMOocC/e/[0BaTe/IbHOCTH, MPU 3TOM [OMyILeHbl
JIBe-TPU HeCyIlleCTBeHHbIe OLIMOKU, UCTIpaB/ieHHbIe 110 TPeOOBAHMIO yUUTeJIsl.
3 0anma — OneHKa «3»: OTBET TOJIHBIA, HO TIPH 3TOM JIOMyIlleHa CyLeCTBeHHasl OLIMOKa W/IH
OTBeT HeIOJIHbIN, HECBSI3HBIH.
2 0atoB — OneHKa «2»: Tpu oTBeTe OOHApY)KeHO HETIOHMMaHWe YYalliMCs OCHOBHOTO
cofiep>KaHusi yueGHOTo MaTepuasia Wd JIOMYILLeHbl CyIlleCTBeHHbIe OIMOKH, KOTOPbIe yJall[uics
He MOXKeT UCIIPaBUTh MPU HaBOJAIIMX BOIIPOCAX YUUTETIS.
MeHblite 2 6a/ijioB He BBICTAB/ISIETCS.
IlpakTHueckas padora.
CaoiicTBa 6eH30s1a (MHCTPYKLMS T10 BHITIOJTHEHUIO Ha CTp 286).
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Ilenb: vccnenoBaTh Ha MPAKTHKe CBOMCTBA OeH3o07a.

Kpurepuu oneHKa o01iye /151 BBINO/JTHeHUs MPAKTHYECKOH padoThI
5 6a/10B: paboTa BbIMOHEHA MTOJHOCTBIO U MIPAaBUIBLHO, CZe/IaHbl TIPaBWIbHbIE HAO/IIOeHNs U
BBIBO/IbI; JKCIIEPUMEHT OCYILECTBJIEH T0 TJIaHy C YYeTOM TeXHHUKH 0e30MacHOCTH U TIPABUI
paboThl C BellecTBAMH U 00OpYJOBaHWEM; MPOSIB/IEHbI OPraHW3aLMOHHO-TPYJOBbIE YMEHUs
(Toaep)KUBalOTCS YMCTOTAa pabouero mecra W TMOPSIOK Ha CTOjie, SKOHOMHO HCITOJB3YIOTCS
peaKTHBBbI).
4 6as1a: paboTa BbIMIOJTHEHA TTPABUIBHO, C/le/IaHbl MPABU/IbHBIE HAO/TIO/|eHNs ¥ BLIBOJbI, HO TIPH
ITOM 3KCIIEPUMEHT TIPOBEZIEH He TMOJIHOCThIO WM JIOMYIIeHbl HECYIeCTBeHHbIe OIIMOKHU B pa-
bore c BelecTBaMu 1 000PyIOBaHHEM
3 Oamta: pabora BBINOJHEHA TIPAaBWILHO HE MeHee YeM HaroJ0BUHY WM JOMylleHa
CyliecTBeHHasi omIMOKa B XOfle SKCTIepUMeHTa, B O0O0BbsSICHeHHH, B OQopmyieHMHd paboTel, B
coO/MIoIeHNH TIPaBW/I TeXHUKH 6e30racHOCTU Tipyd paboTe C BelecTBaMU W 00ODPYZOBaHUEM,
KOTOPasi KCITPABJISIeTCS TI0 TPeOOBAHUIO YUUTEJIsI.
2 Oamna: gomyiieHel ABe (M Oosee) CyllecTBeHHble OIMMOKM B XOfle 3KCIIepUMEHTa, B
00bsicHeHUH, B O(GOpPM/IeHUH paboThl, B COOMIOAEHUM TPAaBU TEXHUKU 0e30MacHOCTU TIpH
paboTe C BelecTBaMu U 00OpYJOBaHWEM, KOTOpbIE YUaIIUHCS He MOXKET UCIIPAaBUTh AaXKe IO
TpeOOBaHHUIO yUUTeJIs.
0 6a/un: paboTa He BBINIOJIHEHA, Y YUAI[eroCsi OTCYTCTBYIOT 9KCIIEPUMEHTA/IbHbIE YMEHHUS.

@oHA TeCTOBBIX 33/JaHUM /I/IA TEeKYLIero KOHTPOJIsi 3HAaHUH 10 TeMe:
(Bbibepume 00uH npasu/ibHbIX 86aAPUAHN)
IlpeacTaBUTE1€M rOMOJIOTHYECKOr0 psijia 0eH30/1a AB/IAETCS:
+TO/Iyo0N
denon
CTHUPOJ
MeTaHOJI
ToJtyo/1 AB/IAETCA NPe/ICTABUTE/IEM F'OMOJIOTHYECKOT0 pPsja:
(heHona
MeTaHOJIa
+06eH30/1a
CTHUpOJIa
Kakoe u3 BelljeCTB He BCTYIaeT B PeaKI[Ui0 C PaCTBOPOM NepMaHraHaTa Kaaus?
TOJTYOJT
+06eH3051
0 - KCUJIOJ
T - KCHJIOJ
I'omosioramu AB/IAOTCA:
3TaH U 3TWI0eH30/1
LUK/I00eH30/T U TOTYOJT
+0€eH30/1 ¥ TOTyO
MeTHI0eH30J1 U METaHOJT
BemecTBo, ¢hopmyna kotoporo Ce¢Hs - CH = CH>
+BUHWIOEH30/T
CTUPOJ
OeH3WIATUI
dheHunITUIEH
B kako# 13 nepeuncIeHHBIX peaknuii o0pa3yercss 6pomobeH30.1?
Ce¢Hs + Bro —
CeHip + Bro —*
+C6H6 + Brz —KaTa/iM3aTop
C7Hs + Bro —
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Kakoe BeljecTBo AB/IAETCA KOHEUHBIM NMPOAYKTOM LIENMOYKH MpeBpPaIeHui
1,6 — puxoprekcan —Na -, A —Pt300C_, B _Br2_, C?
+6pomMbeH3071

O6pomTosTyos

2,4,6 — TpubpomMbeH30

2,4,6 — TpubpoMTOTyOsI

O/IeKTpOHHBIE 00/1aKa B 0eH30/IbHOM KOJIbILIe

SP - rubpuan30BaHbI

SP3 - rubpuM30BaHbI

+SP; - TUOpUAN30BaHbI

He ru0puan30BaHbI

CKOJ/IBKO CyHIeCTBYeT H30MePHBIX TPUMETH/10eH30/10B?

4
3
+2
1
Tab/muna 13
MeTtoauKa npoBeieHUsI KOHTPOJIsAA
ITapameTpbl METOAVKHU 3HaueHUe rapamMeTpa
IIpenen nanTETLHOCTHA BCETO KOHTPOJIS 15 MuHyT
ITocsiefoBaTeILHOCTH BEIOOpA BOTIPOCOB CrnyuaiiHas
IIpepyiaraemMoe KOJIMUeCTBO BOIIPOCOB 5

Kpurepuu orjeHku:

-5 0a/uI0B BBICTABJISETCS CTYJEHTY, KOTOPBLIM TIPaBUIBHO BBITIONHSIET 5 TECTOBBIX
3a/laHUl;

- 4 6a1a BLICTAB/ISIETCS CTYAEHTY, eC/TH MPaBWILHO PellieHo 4 TeCTOBBIX 3a/JaHMs.

- 3 6a/I1a BLICTAB/ISI€TCS CTY/IEHTY, €C/TH MPAaBU/IbHO PeIIeHO 3 TeCTOBBIX 3a/jaHus

CamocrosTenbHas padora
(JomaiHee 3afaHue)
§16, ynp.1-9
3ajaHusa A1 CAaMOKOHTPOJISA
1. Yemy paBHO UMC/I0 HETUOPUAHBIX P — 37IEKTPOHOB, 00Pa3yIOLIUX eJUHYIO Tt — 3JIeKTPOHHYIO
CHCTEMY apoMaTHYecKoro sifipa B 6eH3ose?
2. UeMy paBHO YKCJ/IO O — CBsi3ei B MosieKysie 6eH3osa?
3. YKakuTe 4KC/I0 371eKTPOHHBIX 1ap, 00pasyoIyx eMHOoe T — 37IeKTPOHHOe 00J1aKo B
MOJIeKyJ/le apOMaTUUeCcKoro yrjieBoiopojia HadTaauHa.
4. CKOJIBKO BCEro T — CBs3eil B MoJieKysie 6eH30/1a?
5. Pe3ynbTar B3aMMO/eMCTBUS JIETKOKUIISALLEN, HepaCTBOPYMOM B BOJle OPraHUUeCKOM XUIKOCTU
C HEeKOTOPBIM IPOCTHIM Bell|eCTBOM 3aBUCUT OT YCJIOBUM NPOBeZleHHs: 1) eCid MCIOJIb30BaTh
KaTajii3aTop, TO OJHUM U3 TIPO/IYKTOB peaki|uu sIB/sieTcs ra3, o0pa3yromuii 6enbliii 0caZiok npu
MIPOMYCKaHUM Yepe3 pacTBOp HUTpaTa cepebpa; 2) Eciu B3auMozeiicTBHe WAET Ha CBETY, TO
MIPOMCXOJUT peaklysl mprucoeHeHrs. Kakas 3To )KUAKOCTb M Kakoe MPOCTOe BEIeCTBO C Hel
pearuposaso?
6. Kapbuj kanbiiys 06pabaThiBatOT BOJOM, BBIJe/ISIOLIMICS Ta3 MPOIMYCKaT Hajl packaieHHbIM
AKTMBUPOBAHHBIM yr/iéM. [To/yueHHY0 XKHUAKOCTh HarpeBatoT 10 60°C B MPUCYTCTBUH CMeCH
KOHLIeHTPUPOBaHHOW CEepPHOM U a30THOM KMC/IOT /10 0Opa30oBaHUs BelllecTBa C 3araxoM rOpbKOro
MUHJand. YKaXUTe YMCI0 aTroMOB B (DOpPMyJ/IbHOW e[UHHLle KOHEUHOr0 OpraHh4yecKoro
IIPOAYKTA.
7. MaccoBas fons yriaepoja B yrieBofopofe paBHa 92%. OTHocuTe/bHas IJIOTHOCTb IapoB
3TOrO0 BelljecTBa 0 BOZOpoAy paBHa 39. OnpesieniTe MOJIeKY/ISIpHYO (JOPMYJTy 3TOTO BelljeCTBa.
B oTBeTe 3anuiuvTe Ha3BaHue BellleCTBa.
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8. Apomatuueckuit yrieBogopog coctaBa CgHio npu okuciennn KMnOs He Bbigensier
YIJIEKUC/IOTO Ta3a, a MNpu OpOMMPOBaHMM B TIPUCYTCTBUM JKeje3a /aéT eJUHCTBEHHOEe
MoHOOpomIipou3BogHoe. Ha3oBuTe yrjaeBoopoj W TPUBEAWUTE YPABHEHUS] MPOUCXOASIINX
peaxiui.

9. 13 saTunbeH30/1a CUHTE3UPYWTE BCe XI0pOeH30HHbIe KUC/IOTHI.

10. MWcnonb3ys TIpaBWIO OpUEHTAlMW, TIOJyuynTe U3 OeH30/a BCe  HM30MepHbIe
HUTPOOPOMOEH30JIBI.

Paspen 14 IIpupoaHble HCTOUYHUKH YI/IEBOAOPO/0B

KoHTpo/iupyeMble 3HaHHUSA: -TIPUPOJHbIE MCTOYHUKU YTJIEBOIOPOJOB M CIOCOOBI MX
repepaboTKH;

- Bell[eCTBa U MaTepualbl, LIMPOKO UCIIO/b3yeMble B [IPaKTHUKe: YIJIeBOAOPO/bL;

YMeHHUS: -OCYILeCTB/IATh CAMOCTOSITeJIbHBIA TMOMCK XUMHWYeCcKod HHGOpMaluu C
VCTIO/b30BaHUEM Ppa3/IMUHbIX HCTOYHMKOB (CIIPaBOYHBIX, HAYYHBIX W Hay4YHO-IOIYJISIPHBIX
W3/IaHUH, KOMITBIOTePHBbIX 0a3 /aHHBbIX, pecypcoB VIHTepHeTa); MCIOIb30BaTh KOMITBIOTEPHbIE
TEXHOJIOTUU [/ 00paboTKM U Tepefiaud XUMHAYeCKOW MH(OpPMAlLMK U ee TIpe/CTaB/eHUs B
pa3/nyHbIX (hopMax;

-HCMO/b30BaTh NPUOOpeTeHHble 3HAHUS U yYMEHUs B TPAaKTUYECKOW [esATeNbHOCTH U
TOBCEeIHEBHOM JKU3HMU:

[JJ1s1 IOHUMaHUs T7100a/IbHBIX TPO6JIeM, CTOSIIUX Mepef YeJI0BEUeCTBOM: SKOJIOTMUECKHUX,
SHepreTUYeCKUX U ChIPbeBbIX.

Bonpocs! p/isi codecejoBaHusA

1. HaxoxaeHue B TIpUPO/Jle, COCTaB M (H3MUeckue CBouMcTBa HePTH. TOIIMBHO-
JHepreTuueckoe 3HaueHue HeTu.

2. [TpomeIiinieHHast repepabotka HedtH. Pektrdukarus HeTH, OCHOBHbBIE (GpaKINH ee
pasfiesieHus1, UX UCI0JIb30BaHue.

3. BropuuHasi mnepepaboTka HedTernpoaykToB. Pektudukaiusi wmasyra Mpu
YMEHbIIIeHHOM /laB/IeHUH.

4. KpekuHr HedrenpoaykToB. Pa3miuHbie BUIbI KpeKUHTa, pabotsl B.T'. IllyxoBa.

5. U3omepusaums ankaHOB. AJIKWIMPOBaHWE  HeMpe/e/bHbIX  YIVIEBOZOPO/OB.
PucdopMuHr HepTenpoAyKTOB.

6. KauecTBO aBTOMOOW/ILHOTO TOTUIMBA. OKTaHOBOE UMCIIO.

7. TlpyupopHbli M TmONyTHbIM He(TsHOW ra3. CpaBHeHMe COCTaBa IPUPOJHOTO M
MOMYTHOIO ra30B, UX NPaKTUUeCKoe UCI0/Ib30BaHHe
8. KameHHbIi1 yronb. OCHOBHBbIE HarpaB/ieHHsl WCI0/Ib30BaHUsI KaMeHHOro yriisi. KokcoBaHue
KaMEHHOIO VIJisl, Ba)KHeHIMe MNPOAYKTbI 3TOr0 IpoLiecca: KOKC, KaMeHHOYTo/bHas CMOJIa,
HaJICMOJIbHast BOJja.

9. CoenviHeHus, BblJensieMble U3 KAMEHHOYTO/IbHOW CMOJbl. [IpoyKTel, moayyaemble U3
Ha/JICMOJIbHOU BOJbI.

KpuTtepuu onjeHKH 001ue i/Is1 yCTHOTO OTBeTa

5 6a/u1oB — OneHKa «5»: OTBET IMOJHbIM U TIPaBWIbHBIM Ha OCHOBAaHWM W3YyUE€HHBIX TEOPH;
MaTepuas U3/I0’KeH B OMpe/ie/IeHHOM JIOTUUeCKoW 1oc/iejoBaTeTbHOCTH, TUTePaTyPHbIM SI3bIKOM;
OTBET CaMOCTOSATe/IbHBIN.

4 6am1a — OueHKa «4»: OTBET IMOJIHBIN U NMPaBWIbHBIA HA OCHOBAaHUU U3yUYeHHBIX TeOPUH;
MaTepuasl U3J/IO)KeH B OMpejle/IeHHOM JIOTUUeCKOW TOoC/ie/J0BaTe/IbHOCTH, TIPU 3TOM /I0MYIlLeHbl
JIBe-TPU HEeCYIIleCTBeHHbIe OIIMOKU, UCTIPaB/IeHHbIE 110 TPeOOBAHUIO YUUTEJIS.

3 6a/uta — OneHkKa «3»: OTBET TMOJHBIN, HO TIPH 3TOM JIOMYyIlleHa CyIlleCTBeHHas OIMbKa WIv
OTBET HeTIOJ/IHBIN, HeCBS3HBIH.

2 0awoB — OneHka «2»: Tpd OTBeTe OOHAapy)kKeHO HelOHWMaHWe YdJallluMCs OCHOBHOTO
cofiep>KaHusi yueOHOTO MaTepHasia Wid JOMYIeHbl CyIlle CTBEHHbIE OIMOKH, KOTOPbIe YUaIl|ics
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He MOXXeT NCIIPAaBUTh IIPU HABOJAAIIWX BOIIPOCAX yUUTeJI.
Mewnbliie 2 6aIoB He BBICTAB/ISIETCS.

KonTposibHas pabora o Teme «Yr/1eBoJA0OPOAbI».
Bapmuanr 1

1 3aganue. Y CTaHOBUTe COOTBETCTBHE MeXAY (hopmysoll eujecmea u e20 Ha3eaHuem.
A) CH=C-CH2-CH3; 1) 6yren-2
b) CH3-CH2-CH2- CH2-CH3 2) 6yTtusn-1
B) CH3-CH=CH2  3) neHTaH
") CH2=CH2. 4) sTeH

5) nponeHn
2 3aganue: CooTHecUTe
Iousimus: A. moHomep b) crenens nosmMepusanuu B) cTpykTypHOe 3BeHO
OnpeodeneHus 1) BbICOKOMOJIEKYJ/ISIDHOE COeJUHEHMe, TT0JIyUeHHOe B peakLMy Mo/IMMepu3atiuu 2)
MOBTOPSIIOLLASICSL  TpylIla aTroMOB B MakpoOMoOJseKyjae  IojdMepa 3)  MCXOAHOe
HU3KOMOJIEKY/ISIPHOE COeJlMHeHue, coJeprKalllee KpaTHbIe CBsI3U 4) UMC/I0 CTPYKTYPHBIX 3BEHbEB
B MOJIeKYJle ToiMMepa
3 3agaHue: BbibepUTe MPAaBUIbHBINA OTBET
1. Bemectea CH3-CH=CH2 u CH2=CH-CH2-CH3 sBnsitoTCsi: a) u3oMepamu; 0) TOMOJIOraMu;
B) n306apam#; r') U30TOTNIAMH
2. OrtaH, B OT/IMYMe OT aleTu/eHa: a) obecuBeurBaeT OpoMHYIO0 BoAy; 0) He obecijBeurBaeT
OpOMHYI0 BOAY; B) TIOJTUMEPHU3YETCS., T') TOPUT
3. XapakTrepHble [/ aJKEHOB Deakl[MM - 3TO PeaklWM a) 3amelleHus;; 0) pas3/ioKeHUs; B)
TIPUCOeIMHEHHST; T') 0OMeHa
4. Kakoii o61iet hopmysie cootBeTcTBYeT neHTUH-1: a) CnH2n 6) CnH2n-6 B) CnH2n+2
r) CnH2n-2
5. MoHOMepOoM /151 TTo/TyueHust TIoyTMaTHIIeHa siBsietcst a) CH2=CH2 6) CH3-CH3
B) CH3-CH=CH2 r) CH=CH
6. [Be T-CBSI3W COZIEPXKUTCSI B MOJIeKYJie a) 3TeHa 6) OyTeHa B) STUHA I')[TOJIMTU/IEHA .
7. OCHOBHBIM UCTOYHHUKOM MeTaHa sIBJIsieTCs a) HeTh 0) MPUPOAHBIN Ta3 B) Yroyb I') CHHTe3-Ta3
8. I'mapaTauus - 3TO a) MpUcoeivHeHre BObI 0) MIpHCOeiMHEHNe BOIOPO/ia B) TIPUCOeIUHEHHEe
TU/IPaTOB T) OTILe/IeHUe BOJbl
9. [ecsTblit peACTaBUTe/Ib Psifia aIKaHOB Ha3bIBAaeTCs: a) OKTaH; 0) HOHAH; B) ieKaH; T') rerTaH
4 3aganue. Hamummre CTpyKTypHyIO ¢opmyny 2,5-mumerunrekceHa-3. CocTaBbTe (POPMYJIbI
OJZIHOTO TOMOJIOTa ¥ OZJHOT'O M30Mepa 3TOr0 Bell|eCTBa U Ha30BUTE UX.
5 3apanme. Hanvimre ypaBHeHUs peakLjui
a) XJIOpUPOBaHUs 3TeHa 0) ropeHus MPOIMHA B) TUAPUPOBaHUs OyTagueHa-1,3

Bapwuant 2
1 3apganmne: CooTHOCHUTE
HazeaHue peaxkyuu: A) rugparauus b) rugpupoanue B) gervapararys
') ropeHue
CywHocmb npoyecca: 1) mprcoeriHeHre MOJIEKY/T Ta/loreHa.
2) mpucoefVHEHHE MOJIeKY/l BOJOpoZa 3) MpUCOeJIWHEeHWe MOJeKya BoAbl 4) OTLernieHue
MOJIeEKY/l BOZIOpPOZiA 5) OTLIerieHue MOJIeKyal BOZbl 6) B3aMMOJEeNCTBHE C KUCJIOPOZOM 7)
obOpa3oBaHue M0JIMMepPOB
2 3apanme. Halijute ypaBHeHuUs, KOTOpble OTpakatoT rpotiecc A) ropeHusi b) nonvmepusanuu
B) kpekunra
1) C8BH18 - C4H10 + C4H8 2) nC2H4 - (-CH2-CH2- )i
3) CH4 + 202 - C02 +2H20 4) C8HI8 - 8C + 9H2
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3 3ajjanme: BeIOEpUTE MPABUIBHBINA OTBET

1. Kak oT/IMuuTh arjeTuieH oT MeTaHa

a) 1o crocobHOCTH 0beciBeurBaTh OPOMHYIO BOZy 0) ropeTh OeCIIBETHBIM TJIaMeHeM

B) 00pa30BbIBaTh B3PLIBOOMACHBIE CMECH C BO3/[yXOM T') Pa3/iaraThCsi MPU HarpeBaHUU

2. B oT/iMume OT asIKaHOB /i1 aIKEHOB HanOosiee XapakTepHbI peakL[uu

a) oTmieryieHUs 6) MprcoeUHEHNs B) 3aMeIlleHUs T') TOPeHUsT

3. O6rias hopmysia aTKUHOB

a) CnH2n+2 6) CnH2n B) CnH2n-2 r) CnH211-6

4. CaMbll pacripOCTPaHEHHBIN B IIPUPO/E YIIeBOLOPO,

a) OyraH 6) Ma3yT B) MeTaH T') al[eTH/IeH

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

a) C TIporeHoM 0) C MeTaHOM B) C alleTU/IeHOM T) ¢ OyTaJueHoM

6. OTaH obpa3yeTcst U3 3TeHa B peakI[uu

a) u3oMepu3alu 0) TTo/TMMepU3aliy B) THAPUPOBAHUS T') AeTrHAPUPOBAHMS.

7. 1IMK/omporaH W TIPOMeH- 3TO: a) pajfuKasbl; 0) M30Mephl; B); TOMOJIOTH T) a/IOTPOITHBIE
BU/JJOU3MEHEHUSI.

8. K npefie/TbHBIM yT1€BOIOPOAAM OTHOCUTCS a) GeH30:1 0) 3THIIEH B) 3TaH T') aLleTU/IeH

9. /lBe mBoliHBIE CBSI3U COZIeP)KATCs B MOJieKy/ie a) Kayuyka 0) OyTajgueHa B) LIMKJIONPOIIaHa T')
arieTuseHa

4 3apanue. Hanumurte gopmyny: 3-MeTuineHTHH-1. Hanummre ¢opMmysibl IByX TOMOJIOTOB U
ofHoro usoMmepa. Hasosure ux.

5 3ajjanue. HanuimTe ypaBHeHHsI peaklWii: a) TOpeHus TporaHa 0) rupupoBaHUsl 3THHA B)
XJIOpUPOBaHMs TporeHa-1.

KpuTtepuu oneHu o01ue /isi TMCbMEHHOW KOHTPO/IbHOM PadoThI
5 6a/1710B — O1eHKa «5»: OTBET IMOJIHBINA U IMPaBU/ILHBIN, BO3MOKHA HeCyIleCTBeHHasi OIrOKa.
4 6amna — OueHkKa «4»: OTBET HEMOJHBIA WM JOMYIeHO He 0osee ABYX HeCYIIeCTBEHHbBIX
OIMOOK.
3 0ata — OneHka «3»: paboTa BBITIOJTHEHA He MeHee YeM HarloJIOBHHY, AOMYIleHa OfHa
CylllecTBeHHasi OIMOKa U TIPY 3TOM JIBe-TPU HeCYII|eCTBEHHbIE.
2 da/ta — OneHka «2»: paboTa BBIMO/JHEHA MEHBIIIE UYeM HAloJIOBUHY WM COZEPXKUT
HECKOJTbKO CYII[eCTBeHHBIX OIITHOOK.
0 6a/10B — OnjeHKa «1»: pabora He BHITIO/THEHA.

CamocrosTenbHas pabora
(JomaiHee 3afaHue)
§10, ynp.1-11

TBopueckue 3aZilaHKs Ha JIOM T10 BbIOOPY 00yJaromuxcst

1. Ha ocHOBe JI0TIO/THUTETbHBIX UCTOUHMKOB MH(GOPMALWH, MOrOTOBbTe COODIeHre Ha
TeMy: «JHepretTuyeckue pecypcel P®. DKonoruuecknii acrieKT UX UCI0J/Ib30BaHUs»

2. «Mcnonb3oBath He(Th B KayeCcTBe TOIUIMBA — 3TO BCEe paBHO, YTO TOMNMUThH Ieyb
accurHauusmu!» [1.1.MeHpenees.

[JaiiTe pasBepHYTBIM, [OKa3aTe/JbHbIM C TOYKM 3PeHHUs XWMHWHA OTBeT Ha BOIIPOC:
«CripaBe//TMBO /11 YTBepPsKJeH1e BeJIMKOr0 yUeHOro?»

3. IToAroTOBBTE 3/1EKTPOHHBIE TTPe3eHTaLMH K 000011[af01[eMy YPOKY Ha TeMBI:

«HedTb: criocobs! ee mepepaboTKH»

«HedTenpoyKThl ¥ UX UCHOIb30BAHKE»
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«KameHHbIH yTro/ib - ChIpbe XMMUUeCKOM MPOMBIIIIIEHHOCTU»
«[Tpupo/iHbIY ¥ TTONYTHBIN He(TSHOM ra3bl — MPUPO/IHbIE UCTOUHUKU Y
Paszpen 15 I'mapoxcuibHbIe COeAUHEHUS

KouTposiupyemble 3HaHUA: oOrpejereHde, KaacCM(UKALUIO, HOMEHK/IaTypy, CBOMCTBa,
CrocoObI TI0/TyYeHUst U IPUMEHEHUe CITUPTOB,

- BelllecTBa M MaTepuaJibl, IIMPOKO UCIO/Ib3yeMble B MPaKTHKe: (PeHOs, MeTaHo/1, 3TaHO,
3TUIEHTJIUKO/Ib, TIULIEPUH.

yMeHHUs1: -OOBSICHSTb: DPeakLMOHHOW CMoCOOHOCTH OpraHUYecKUX COeJuHeHWA OT
CTPOEHUST UX MOJIEKYJI; BBIMOIHITh XUMUUECKUM SKCIIePUMEHT TI0 PACIIO3HABAHUIO0 BayKHEMIIINX
OpraHUuYecKHUX BeIeCcTB, IOJIyUeHUI0 KOHKDETHBIX BeIIeCTB, OTHOCSIIUXCA K W3yYeHHbIM
KJlaccaM COe[IUHeHUH;

Bomnpocs! piisi codecejoBaHusA

1. JaiiTe onpesenenue criipToB. KakoBa ux o0iijasi hhopmysia?

2. Crpoenne u kjnaccupukauusi cnvpTtoB. Kraccudukaiusi COMpToB IO  TUIY
YI/1eBOLOPOAHOIO PaJiiKasa, YACITy THAPOKCUIBHBIX TPYII U TUILYy aTOMa yrjiepo/a, CBA3aHHOIO
C TUJPOKCU/IbHOW IPYMIION.

3. D/NeKTPOHHOe U MPOCTPaHCTBEHHOE CTPOeHKe TMAPOKCUIBHOM TPYIIIbI.

4. BnusiHMe CTpOeHMsl COMPTOB Ha UX (uU3nWyecKde CBOMCTBAa. MeXMoseKy/isipHast
BOZIOPO/HAs! CBS3b.

5. Tomosiornueckuii psf T0Opefe/bHbIX OJHOAaTOMHBIX COUPTOB. M3omepuss w
HOMeHK/IaTypa alKaHOJIOB, UX o01rjas dopmyia.

6. XuMHUecKHe CBOMCTBa ajKaHOJOB. PeakIMOHHAsi CIOCOOHOCTb TMpe/ebHbIX
OJJHOATOMHBIX crupToB. (CpaBHeHUe KHUCIOTHO-OCHOBHBIX CBOMCTB OpraHMYeCKUX U
HeopraHu4ecKrWx coefiiHeHUH, cofepxkauux OH-rpymmy: KHUCIOT, OCHOBaHHH, aM(OTepHbIX
coeliHeHUH (BO/IbI, CITUPTOB).

7. Peakuyy, moATBep)KJarolye KUC/IOTHbIe CBOMCTBA CIUPTOB. Peakiuy 3amelneHust
TU/IPOKCU/IBHOM TPYIIIIBI.

8. Mexxmoneky/nsipHasi ieru/ipaTaljisi ClIupTOB, yCJI0BUst 00pa30BaHusi MPOCTHIX 3(HPOB.

9. CnokHble 3¢Mpbl HEOPraHMUeCKUX U OpraHUueckKUX KUC/IO0T, peakl{uu 3TepU(UKaLivu.
OkuceHMe ¥ OKMC/IMTEebHOE JleruipupoBaHye ClIUPTOB.

10. Criocobbl mosryyeHusi CriupToB. ['MApOM3 rajsoreHaskaHoB. ['mjparanysi ajkeHoB,
yCJIOBUSI ee MpoBe/ieHust. BoccTaHoBieHre KapOOHUIbHBIX COeAMHEHUH.

11. OTpenbHbIe NIpeACTaBUTeIN alKaHO/IOB. MeTaHo/1, ero MpoMBbllLIeHHOe MT0JIy4eHre U
NpUMeHeHHe B TIPOMBILUIEHHOCTU. buosornueckoe ferictBue MetaHosa. Crenugurueckue
CroCoObI MOJTyYeHHs] STUI0BOrO criipTa. PU3NO0IOrHuecKoe JeiiCTBHe 3TaHOoa.

12. MHoroatomHble CUpTHL. VI30Mepusi U HOMeHK/aTypa NpejcTaBUTe/ed [BYX- MU
TPeXaTOMHBIX CIUPTOB. OCOOEHHOCTM XWMHUECKMX CBOWCTB MHOTOATOMHBIX CIMPTOB, HX
KauecTBeHHOe 0OHapy»xeHue. OT/ieNbHbIe TIPeACTaBUTEN: STUIEHTJIMKOJb, TJIMLIEPUH, CIIOCOOBI
UX MOJIy4eHHUs], TPaKTH4YeCKOoe TIPUMeHeHue.

13. ®eHON. JNEKTPOHHOE W MPOCTPAHCTBEHHOE CTpoeHue (peHona. B3avMHoe BausiHue
apoMaTH4eCKOro Ko/blia U TUAPOKCU/IBHOM TPYIIIIBI.

14. Xumuueckre cBoKMCTBa (peHOMa KakK (QYHKLIMS €ro XUMHUUECKOTrO CTPOEeHMS.
bpomupoBanue ¢eHona (kKauecTBeHHasi peakilusi), HUTpPOBaHHe (TIMKPUHOBas KUCJIOTa, ee
CBo¥icTBa U rpuMeHeHwue). O6pa3oBaHKe OKpaIlleHHbIX KOMILJIEKCOB C MOHOM Fe3',

15. Ilpumenenue ¢eHona. [Tonyuenue eHosa B IPOMBILIEHHOCTH.

16. TTonyueHue 3TaHOMa OpO’KeHUEM TJIFOKO3bI U THpaTalveli STUIeHa.

KpuTepuu onjeHKH 001He /sl yCTHOT'0 OTBeTa
5 6a/moB — OneHKa «5»: OTBET IMOJIHBIA W TIPaBUJIbHBIM Ha OCHOBAaHWM W3y4YeHHBIX TeOpHH;
MaTepuasl U30XKeH B OTpe/ie/IeHHOM JIOruueCcKou 1Moc/ieZioBaTe/IbHOCTH, TUTePAaTyPHbIM SI3bIKOM;
OTBET CaMOCTOSATe/IbHBIM.
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4 6an1a — OneHKa «4»: OTBeT TIOJHBIM Y MTPaBU/IbHBIN HAa OCHOBAaHWHY M3YyUeHHBIX TeOPH;
Marepuyasn U3/0KeH B ONpefie/IeHHOW JIOTMYecKOM IMOC/e/loBaTe/IbHOCTH, MPU 3TOM [JOMYILeHbl
JIBe-TPHU HeCyIlleCTBeHHbIe OIIMOKH, UCIIPAaBIeHHbIe TT0 TPeOOBAHUIO YUUTEJIs.

3 6a/u1a — OneHKa «3»: OTBeT TIOJHBIM, HO TP 3TOM JOMYyIlleHa CyllleCTBeHHasi OIIMOKa Wiv
OTBET HEII0JIHbIN, HeCBSI3HbIM.

2 fa/uoB — OmeHkKa «2»: TIpU OTBeTe OOHApPY)KeHO HelOHMMaHWe YYall[UMCs OCHOBHOTO
coziepkaHusi yueOHOTO MaTepuasa Wiv JOMyIleHbl CylleCTBeHHbIe OLIMOKH, KOTOpPbIe yJaIuics
He MOJKeT MCIIPaBUTh MPU HaBOJAILMX BONPOCAX YUUTeSIs.

MeHpbiiie 2 6anioB He BBICTAB/ISIETCS.

IIpakTHyeckas padora
CrnipThl (MHCTPYKLMA 110 BBIITOJIHEHUIO Ha CTp 286).
Ilenb: vccnefoBaTh Ha NPaKTHKe CBOKWCTBA CIIMPTOB.

Kpurepuu oneHka o01ue /15 BbITNIO/JTHEHHU MPAKTHYECKOH PadoThI
5 6a/10B: paboTa BBIMO/HEHA MTOJHOCTBIO M MIPAaBUWILHO, CZe/IaHbl TIPaBWIbHbIE HAO/MIOIeH s U
BBIBO/IbI; SKCIIEDUMEHT OCYILeCTB/IEH IO TUIaHy C Y4eTOM TeXHUKU 0e30MacHOCTH U TIPaBUI
paboThl C BellecTBAaMH U 00OpYJOBaHWEM; IPOSIB/IEHbI OPraHW3aLMOHHO-TPYJOBbIE YMeHUs
(mopmep>KuBarOTCs yricToTa pabouero mMecrta W TIOPSIIOK Ha CTOjie, SKOHOMHO HCIOJb3YHOTCS
PEeaKTHUBBI).
4 6as1a: paboTa BBITIOJIHEHA TIPAaBUJ/ILHO, CZe/laHbl TIPaBU/IbHbIe HAO/TFO/IeHNST U BBIBO/IBI, HO TIPU
3TOM 3KCIIEPUMEHT TIPOBeZIeH He TMOJHOCTBI0 WM JOMYIIeHbl HeCcyl|eCTBeHHbIe OMMOKHM B pa-
6oTe ¢ BelljecTBaMU ¥ 000PYAOBaHUEM
3 Oa/ta: pabora BBITIOJTHEHA TIPaBWJIBHO He MeHee UeM HarloJ0BHUHY WM AOMyIeHa
CylllecTBeHHasi OIIMOKa B XOJie JKCTIiepuMeHTa, B 00OBsicHeHWH, B odopmyieHuH paboThbl, B
COO/IOZIeHNH TIPaBW/T TEXHUKM 0e30TacHOCTH Tpy paboTe C BelljeCTBaMU U 00OpYOBaHHUEM,
KOTOpasi UCTIPAB/ISIeTCs TI0 TPeOOBaHUIO YUUTEJIS.
2 Oamna: gonyileHel ABe (M 0Oosee) CylecTBeHHble OIMMOKM B XO/le 3KCIIEPUMEHTa, B
00BsicHeHHH, B 0ohOopMIeHHH pPabO0ThI, B COO/MIOEHWH TIPABH/I TEXHWKH 0€30TmacHOCTH TMpH
paboTe c BeljecTBaMH U 000pYJOBaHWEM, KOTOpPbIE YUaIIUHCS He MOXKET MCIIPAaBUTh AaXKe IO
TpebOBaHHUIO yUuTeIs.
0 6a/un: paboTa He BBITIOJIHEHA, Y y4all[erocsi OTCYTCTBYIOT KCIIePUMeHTa/IbHbIe YMEHHUSI.

@oH/1 TeCTOBBIX 3a/laHUM [IJ1s1 TEKYILlero KOHTPOJIsi 3HAHWH 110 TeMe:
(Bblbepume 00uH Npasu/ibHbIX 8APUAHM)
He Mo)xeT ABNATHCA JBYXaTOMHBIM CIIMPTOM BellecTBO ¢ ¢GopMyJIoii:
C2H402
+C3HsO
C3HsO2
C4HsO>
Yuc/10 BTOPMYHBIX CIUPTOB, HMeomumx popmyny CsHi20, paBHo:
+IByM
TpéM
YeTbIpEM
MATH
CnupTt He 00pa3yeTcs NP B3aUMO/[efiCTBUH C BOJHBIM PACTBOPOM II[e/IOUH C/IeAYIOLIero
COeAHeHUA:
1,2 — pubpombyraH;
+2,2 — rubpoM0OyTaH;
1,3 — pubpombyraH;
1,4 — tubpombyTaH.

68



Kiacc yryieBoiopo/i0B, /11000¥ npejACcTaBUTeIb KOTOPOro MPH B3aUMO/EHCTBUH C BOJIOH
npeBpaniaeTcs B CUPT:

ajIKaHbl;

+a/IKeHFbI,

aJIKUHBbI;

anKaseHsbl.

BemecTBo, ycTOHYHBOE TPH 00BIYHBIX YCIOBHUSX:

3TeHO;

MeTaHJHO;

rponasguon — 2,2

+0yTanguon — 2,3.

dopmyJia coeJUHeHHs, B MOJIEKYJ/Ie KOTOPOIro Y BCeX aTOMOB yryiepoja SP2- rubpuausanus
3/IeKTPOHHBIX 00/1aKO0B:

CH3 - CH (OH) — CH3;

CH> (OH) — CH (OH) — CH2(OH);

+CsHs0H ;

CsHs4 (OH) — CH20H.

Y nepeurnic/ieHHBIX BellleCTB:

a) MeTaHoJI;

0) 2,2 — guMeTH/INPONaHoa — 1;

B) (eHOT;

r) 2,4,6 — TpUHUTPO(EHO0/1 KUC/IOTHBIE CBOIICTBA YCU/IUBAKTCA B PAJY:

a,0,B,T;

+6,a,B,T;

0,a,r,B;

B,I,a,0.

M3 nepeunc/ieHHbIX COeJUHEHHUI caMble CHIbHbIe KUC/I0THbIE CBOWICTBA MPOSIB/ISIET:
+2 — XJ1I0pIpomnaxHosn — 1;

2 — bpommpornaHon — 1;

3 — xytopripornanosn — 1;

3 — 6bpomrmpornaHos — 1.

ITpu B3aumojeiictBuM ¢eHos1a c 6poMHOI BOAOII:

BbI/Ie/ISIETCS ra3;

OpoMHasi Bozia 06ecriBeurnBaeTCst

+BbINaZlaeT 0CaZloK;

BHeIIIHMe MPH3HAKU OTCYTCTBYIOT.

IIpu B3auMO/JeCTBUH 3THIEHIJTUKOJIA CO CBEXKeOoCAKAEHHBIM ruipokcujom meau(1I):
BbI/Ie/ISIeTCS Tas;

0CaZIoK M3MeHsieT LIBeT

+0CcafoK pacTBoOpsieTcs;

BHEIITHHUe TTPU3HAKU OTCYTCTBYIOT.

OCHOBHBIM MPOJYKTOM BHYTPUMOJIEKY/IAPHOH AerupaTanuu 2 — MeTWI0yTaHos1a — 2
SIBJIAAETCSA:

IIeHTeH — 2;

2 — MeTunOyTeH — 1;

+2 — MeTH/I0yTeH — 2;

3 — meTunoyTeH — 1.

Pe3opuuH (1,3 — surnjpoKcr6en30/1) BCTyNnaeT B peakliio €0 BCeMH BelleCTBaMH U3
rpynmnsbI

Na, NaOH, NaCl;

Cly, Oy, Ca(OH)y;

Hz, HzSO4, Na2C03;
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+Brz, HNOs3, H>O.

Taomuna 14
MeToanKa NpoBeieHHsI KOHTPOJISA
[TapameTpbl METOUKH 3HayeHue rapaMeTpa
IIpenen nanTEILHOCTHA BCETO KOHTPOJIS 15 MuHyT
[TocnenoBaTeIbHOCTL BEIOOpPA BOITPOCOB CrnyuaiiHas
IIpenyiaraemMoe KOJMUeCTBO BOIIPOCOB 5

Kpurepun oneHKu:

-5 OaI0B BBICTAB/SETCS CTYJAEHTY, KOTOPBbIM IIPaBUIBHO BBITIOJIHSAET 5 TECTOBBIX
3a/laHui;

- 4 Ga/1a BLICTAB/ISIETCS CTYIEHTY, €C/TH MPaBU/IbHO PeIeHO 4 TeCTOBBIX 3a/JaHMS.

- 3 G6as1a BLICTAB/ISIETCS CTYAEHTY, eC/TH MPaBU/IbHO PellieHO 3 TeCTOBbBIX 3a/jaHUs

CamocrosTeibHas1 pabora
(JomaiHee 3a/jaHue)
§18, ynp.1-5
3apaHusA AJi CAMOKOHTPOJIA
1.Y kakoro aroma yriepojia B MoJieKysie peHosa OyzieT 3ameljaTbCsi aTOM BOZIOPO/ia TIPH
B3auMO/IelCTBUM (eHosa C hopMabAeruioM.
2. UeMy paBHO YKMC/I0 HETUOPUAHBIX P — 37IEKTPOHOB, 00pa3yIOIIUX eJUHYIO TT — 37IEKTPOHHYIO
CUCTEeMY apoMaTU4ecKoro siipa B (peHosie?
3. UeMy paBHO YMCJIO O — CBsi3eli B MOJIeKyJie MeTU10eH301a?
4. BewiectBo, nmetoiee crpoenre: CeHz(OH)2-CH20H o6paboTtanu pacTBOpOM rHIPOKCH/IA
HaTpusi. UeMy paBHa OTHOCUTe/IbHAsI MOJIEKYJIsIpHasi Macca 006pa30BaBIIerocst OpraHnyeckoro

BelljecTBa?

5. Pacriosio)kuTe mepeunciieHHbIe BellleCTBa B Psifi 110 Mepe YCUJIeHHsI MX KACTOTHBIX CBOWCTB.
A) denomn;

b) 2,4,6 — TpunuTpOdEHOT;

B) staHon.

6. YcTaHOBUTE COOTBETCTBUE MEXXAY (POPMYJIOH Bell[eCTBa U ero Ha3BaHUEM:

1) CHz — CH (OH) — CH (CH3) — CH3 A) denon

2) CH2(OH) - CH (OH) - CH2—CH3z  B) 6yranguon — 1,2

3) CHz — CséHs — CH3 B) 1,4 - numeTtrnbeH30/1

4) CeéHs — OH ') 3 — metunbyraHosn — 2.

7. 3anuilnTe Ha3BaHWe BelljecTBa X B CXeMe TpeBpalljeHui:

— +C2H50H, H2S04 X
N

C2H4 — +H20, KOH N

8. BribepuTe BelllecTBa, C KOTOPbIMK MO>KET pearpoBaTh IJIMLIEPYH:

A) x10poBOJI0PO/;

b) ruppokcup kanus;

B) meTtannueckuii HaTpuK;

I') xnop;

[1) a30THast KUC/IOTa;

E) stanon.

9. Ipu CKUraHWy opraHUUecKoro BelllecTBa Maccoi 3,5 r obpa3oasnock 4,81 r yriekucioro
rasza u 3,94 r Bogpl. Onipefienite OpMysy BelljeCTBa, €C/IM OTHOCUTe/IbHas TIJIOTHOCTb €ro
napoB 10 Bo3/lyxy paBHa 1,1. B oTBeTe 3anuiinTe Ha3BaHUe BeleCTBa.

Pa3pen 16 Anbaeruibl U KeTOHbI
KoHTpospyemble 3HaHHSA: OIpejie/ieHre, KIacCU(PUKaL[1o, HOMEeHK/IaTypy, CBOMCTBa,
C1Ioco0bI TIOSTyUeHUsI U IPUMeHeHHe ajTbIertu/ioB ¥ KeTOHOB;
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- BellecTBa U Marepuasbl, IIMPOKO UCIOJb3yeMble B TIpakTHKe: ¢opMasberu,
areTasibJeTu/l, alleToH.

yMeHHUsi: -O0BSICHSTb: DPEakKIMOHHOM CIOCOOHOCTH OpraHUYeCKHX COeJIUHEHWH OT
CTPOEHUS] UX MOJIEKYJI; BBIMOMHATh XUMUUECKUI YKCIIEPUMEHT T10 PACITO3HABAHHIO BayKHEMIIINX
OpraHUuUeCcKUX BeIeCcTB, TO/IyUeHHI0 KOHKDETHBIX BeIeCTB, OTHOCSIIUXCS K HW3YUeHHBIM
K/laccaM COeJMHeHUI;

Bonpocs! 15 codbeceoBaHus
1. T'omMoJsiorrueckue psiibl abIeTHI0B U KeTOHOB. [ToHATHE 0 KapOOHUTBHBIX COeUHEHHSIX
2. DNIeKTPOHHOEe CTPOoeHre KapOOHW/ILHOM TPYIIIIEI.
3. MI3oMepys U HOMEHK/IaTypa ajlbJeruj0B U KeTOHOB.
4. XyMHYecKre CBOWCTBA a/lbJeruioB U KeTOHOB. Peaki[MoHHasi CriocCOOHOCTb KapOOHUIbHBIX
CcoeIMHEeHUH.
5. Peakuy OKMC/IeHUs anb/leTU/I0B, KaueCTBeHHbIe Peakl[ui Ha albJeruiHyto rpynmny. Peakuyu
TIOJTUKOH/IeHCal[uU: 00pa3oBaHue GheHom0hopMaTbAeruHbIX CMOJL.

IlpakTHueckasi padoTa
Anbaeruzibl ¥ KeTOHbI (MHCTPYKLMS TI0 BBITIOJIHEHUIO Ha CTp 287).
Ilenn: vcciesoBaTh Ha PAaKTHUKe CBOMCTBA a/ibJeruzioB U KETOHOB.

Kpurepuu oneHKa o01iye /151 BBINO/JTHeHUs MPAKTHYEeCKOH padoThI
5 0asoB: paboTa BBITIO/HEHA TIOIHOCTBIO U MPABUIILHO, CJleJIaHbl PaBUIbHBIE HAaOMIOe s U
BBIBO/Ibl; JKCIIEPUMEHT OCYILECTBJIEH T0 IJIaHy C YYeTOM TeXHUKH 0e30MacHOCTU U TIPaBHJI
paboTel C BeljecTBaMu U 00OpYyHOBaHWEM; TIPOSIB/IEHBI OPTraHW3ALIOHHO-TPYZOBBIE YMeHHUS
(Toaep)KUBAlOTCS YMCTOTAa pabouero mMecra W TMOPSIOK Ha CTOjie, SKOHOMHO HCITOJB3YIOTCS
peaKTHBBbI).
4 6as1a: paboTa BbINO/IHEHA MTPABU/IBHO, C/leJIaHbl MPABU/IbHBIE HAOJTIOeH s ¥ BLIBO/bI, HO TIPU
3TOM 3KCIIEPUMEHT IPOBeZIeH He TIOHOCTHIO WM JJOMYILeHbl HeCyleCTBeHHbIe OLIMOKH B pa-
6ote c BeleCcTBaMu 1 000PYIOBaHHEM
3 ©Oamna: paboTa BLIMOJHEHA MPaBWJIBHO HE MeHee 4YeM HaloJIOBUHY WM [OMyIleHa
CylecTBeHHasi olIMOKa B XOfle JKCIIepUMEeHTa, B OOBSICHEHUM, B OQopM/IeHHUM paboThl, B
CoO/TIofIeHUH TIpaBU/I TeXHUKW 0e30macHOCTU TpH paboTe € BelleCTBaMU W 00OPYZOBaHUEM,
KOTOpasi UCTIPaBJISIETCS TI0 TPeOOBAaHUIO YUUTETS.
2 Oamna: gomymieHel ABe (W 0Oosee) CyleCcTBeHHble OIMMOKM B XOfle 3KCIIEPUMEHTa, B
00bsicHeHUH, B O(GOpPM/IeHUH paboThl, B COO/IOAEHUM TPAaBU TEXHUKU 0€30MacHOCTU TpH
pabote c BemjecTBaMd U 00OpyZOBaHWEM, KOTOPbIE YUalMHACS He MOXKeT UCIIPaBHUTh Ja)e I10
TpebOOBaHHUIO yUUTeJISI.
0 6as1: paboTa He BBITIO/THEHA, Y YUaL[erocsi OTCYTCTBYIOT SKCIIePUMeHTa/IbHbIe YMEeHHUSI.

@®oHJ, TECTOBBIX 3aJjaHUM [I7Isl TEKYITIero KOHTPOJIsI 3HaHUH 110 TeMe:
(Bbibepume 00uH npasubHbIX 86APUAHN)
K k/1accy npefeibHbIX a/Ib/IerH/I0B MPUHA/JIE)KUT BeIeCTBO COCTaBa
CnHZH—ZO
CnH2n+20
+CnH2,O
CnHZHOZ
BemectBo cocraBa C;H4O mMoxeT ObITh
MHOT0aTOMHBIM CITUPTOM
+amberu0M
KUCJIOTOU
MPOCTHIM 3(HpoM
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BemecrBo, crpykrypa koroporo CH;—C=CH—CH;—CH=0, Ha3bIBaeTcs

CH;
2-MeTHU/I-5-0KCOMNeHTeH-2
+3-MeTu/IneHTeH-2-anb-5
5-MeTu/IreKceH-4-anb
4-MeTW/ITIeHTeH-3-a/lb
I'omos10oroM GyTaHa/Is ABIAETCS
+TponaHasb
OyTaHOH
OyraHosi-1
OyTaH
H30mepoM OyTaHaisi He SIBJ/ISIETCH
oyTteH-2-on-1
OyTaHOH
LIUK/I00yTaHOT
+IVTUTOBBIN 3GUD
Jl1isA mpomnaHasisi XxapakTepHa u3oMepusi
YTJIePOJITHOTO CKeJieTa
reoMeTpuyecKas
+Me)KK/1acCcoBast
OnTrueckas
Cpean yTBep)K/ieHUH:
A. B KapOOHW/IbHOM IpyIIe ajiberu/ioB 3JIEKTPOHHAsA IVIOTHOCTH CBA3M CMeIleHa K
aTomy yrjepoja.
b. B MosiekyJ/1ax a/ibJeruj0B eCTb HelIpO4YHas T-CBA3b, —
BEPHO TOJILKO A
+BepHO TOJILKO b
BepHbI 00a yTBepXK/IeHus
o0a yTBepyK/ieH!s] HeBepHbI
TemnepaTypa KuneHUs 3TaHa/Isl HIDKe, UeM y 3TaHo0JIa, IOTOMY UTO
y 5TaHOJ1a BbILLIe MOJIEKY/IsIpHasi Macca
B MOJIEKYJie 3TaHOJ/Ia HeT HelPOYHOM T-CBSI3U
B MOJIEKYJIe 3TaHa/Isl MeHbllle aTOMOB BOZOPO/a
+MeX/y MOJIeKy/ilaMy 3TaHajIsi He 00pa3yroTCsi BOAOPOHbBIE CBSI3U
Uucio o-cBsi3eid B MoJIeKyJle alleTa/ib/ierujja paBHoO
2
3
5
+6
Jnsa ¢popmanbjaeruja He xapaKTepHbl peakuu
TIPUCOeUHEHUS
+3ameleHus
OKUC/IeHUS
BOCCTaHOB/IEHUSI
IIpu HarpeBaHMH aneTa/lbjAeru/ja Co CBe)XeoCaXXAeHHbIM ruipokcuoM meau(1I)
Ha0/r0aeTca
+T1051BJIeHHE XKEITOr0, a 3aTeM KPacHOro ocajika
nipeBpalljeHHe ronyboro ocagka rugpokcusia megu(1l) B uépHbiit
pacTBOpeHHe ocazika u obpa3oBaHue rosyboro pactsopa
pacTBopeHHe Ocajika U 00pa3oBaHKe BaCM/IbKOBO-CUHEr0 pacTBOpa
O0Opa3oBaHue «cepedPSHOro 3epKajia» B peakKijui C aMMHAYHbBIM PacTBOPOM OKCH/A
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cepeOpa /J0Ka3bIBaeT, YTO B MOJIEKYJIe BeI[eCTBa CO/[eP)KUTCSA
KapOoKcu/bHasi rpyrirna

[IBOMHas CBsi3b Mexxay aromamu C u O

+anpJeruaHas rpyrra

aToM yI/iepoia B Sp?-ruOpUHOM COCTOSTHUM

IIpu oKHC/IeHNHU PonaHa/is o0pa3yercst

rponaH

rporaHos-1

+IIpOoIaHoBas KUC/10Ta

MpOoMnaHoJ-2

C nomompb0 aMMHAYHOT'0 PacTBOPa OKCH/A cepedpa MOXKHO Pa3/IMUUTh PacTBOPbBI
MeTaHoJ/1a U 3TaHoJj1a

+3TaHo/a U STaHass

aleTanbJeruja v rnporaHars

[JIALIepUHA U STUJIEHTJIMKOJIS

C rupokcugom mequ(Il) pearupyror o6a BemecrBa
+T/IULIePYH U TPOraHasb

aleTanbJeru/ U 3TaHos

3TaHO U (peHoN

dheHon u hopmanberus

ITlpu BocCcTaHOB/IeHNH OyTaHA/IA MOTYYaeTcst

+0yTaHosn-1

OyTaHOBast KC/I0Ta

OyTaHos-2

JOYTHUNIOBBIN 3¢uUp

Cpeau yTBepK/ieHUM:

A. AnbJierupibl NPOSAB/IAIOT C/1a0ble KHCIOTHBIE CBOMCTBA.

Bb. Anbaerujpl, B OT/IMYNE OT KeTOHOB, JIerKO OKHC/ISIOTCS, —
BEPHO TOJIbKO A

+BepHO TOJILKO b

BepHbI 00a yTBepsK/eHust

o0a yTBepyK/ieH!s] HeBepHbI

B nenu npepamenuii CH3—CH>—OH - X - CH3—COOH BemecTBoM X fIB/IsIeTCA
CH=CH

CH>=CH:>

CH3—CHCl

+CH3—CH=0

B nenu npespamenun X — 108"y CH3—CH=0 — %= 5 Y
BermectBaMU X M Y COOTBETCTBEHHO SIBJ/ISIIOTCA
STUJIEH U 3TaHOM
3TaHOJI ¥ YKCYCHasi KUCI0Ta
+aljeTu/eH 1 3TaHOJ
al[eTU/IeH U YKCyCHas KUC/I0Ta
dopmanbjeruj; MoXKHO MOTyUYHTh
KPEeKHMHIOM MeTaHa
ruziparalyen aleTuaeHa
+0KHC/IeHHeM MeTaHOo/1a
TUIPOJIU30M XJIOpMeTaHa
Tabmuna 16
MeToauKa npoBefeHHsI KOHTPOJIS

ITapameTpbl METOIUKH 3HayeHue rapameTpa

IIpenen nanTeILHOCTHA BCETO KOHTPOJIS 15 MUHYT
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[TocnenoBaTebHOCTb BbIOOpa BOIIPOCOB CnyyatiHas

[IpepiaraeMoe K0J1MueCTBO BOIIPOCOB 5

Kpurepuu onjeHku:

-5 0anI0B BBLICTAB/SAETCS CTYZEHTY, KOTOPbIM IPaBW/IbHO BBIMOJIHSET 5 TeCTOBBIX
3a/laHul;

- 4 6asI1a BLICTAB/ISIETCS CTY/I€HTY, eC/IU NTPaBU/IbHO PellleHo 4 TeCTOBBIX 3aJaHusl.

- 3 6asI1a BLICTAB/ISI€TCS CTY/IEHTY, eC/TH MPABU/IbHO PeIIeHO 3 TeCTOBBIX 3a/jaHusI

CamocrosTenbHas pabora
(JomaiiHee 3a/jaHKe)
§19, ynp.1-5
3ajgaHusa A CAaMOKOHTPOJISA
1.YcTaHOBUTE COOTBETCTBUE MEX/Y UCXOJHBIMU BeI|eCTBAMUA U OCHOBHBIM MPOAYKTOM peaKLiu1
NCXOJHBIE BEIIIECTBA
A) CH=C—CHs + H20O
b) CH3>—CH,—CH=0 + Cu(OH)>
B) CH3—CH>—CH=0 + H»
I') CHz—CHOH—CH3s + CuO
[MPOAYKT PEAKLIUN
1) CH3—CH>—CH=0
2) CH3—CO—CHz3
3) CH3—CHOH—CH3
4) CH3—CH>—COOH
5) CH3z— CH,—CH>0OH

Pa3pen 17 Kap6oHoBbIe KHC/IOTBI

KoHTposiupyemblie 3HAHMA: OTIpe/ieieHue, KacCu(MUKaliio, HOMEHK/IAaTypy, CBOMCTBA,
CrocoObI TIOSTyYeHsI U IPUMeHeHre KapOOHOBBIX KUCJIOT;

- BeIIleCTBa ¥ MaTepHaJibl, IIIMPOKO MCIT0/Ib3YeMbIE B TTPAKTUKE: OPraHUUYeCKHUe KUC/IOTHI.

yMeHHusi: -O0BSICHSITb: DPeaKLMOHHOW CMOCOOHOCTH OpraHUYeCKHX COeJUHeHWHA OT
CTPOEHHSI MX MOJIEKYJT; BBITO/IHATh XUMUUECKHI KCIIEPUMEHT 10 Paclio3HaBaHUI0 BaXKHEHIIIMX
OpPraHWYeCKUX BeIeCTB, TIOTYYeHUI0 KOHKDETHBIX BeIeCTB, OTHOCSIUXCS K HW3yueHHBIM
KJlaccaM COeZIUHeHUH;

Bonpocs! 15 cobeceoBaHUA

1. TToHsATHE 0 KApOOHOBBIX KMC/IOTAX U UX KIaCCU(BUKALIHS.

2. DNeKTPOHHOE U MPOCTPAHCTBEHHOE CTPOeHHe KapOOKCUTbHOM TPYTITIHI.

3. T'omMosioruueckuii psii TIpeAebHBIX OJHOOCHOBHBIX KapOOHOBBIX KHC/IOT, WX
HOMEHKJ/IaTypa ¥ U30MepHusl.
4. MeXXMoeKysipHble BOZOPOZAHbIE CBSI3M KapOOKCHU/IBHBIX TPYIIM, UX BJIUSHUE Ha (husnueckue
CBOMCTBA KApOOHOBBIX KUC/IOT.
5. XuMHUecKhe CBOWCTBAa KapOOHOBBIX KHC/IOT. PeakI[uM, WITFOCTPUPYIOIUE KHUCIOTHBIE
CBOWCTBA U UX CPAaBHEHHE CO CBOMCTBAMHU HEOPTaHUUYECKHUX KUCJIOT.

6. OOpa3oBaHve GYHKIMOHAIBHBIX TMPOM3BOJHBIX KapOOHOBBIX KHC/IOT. Peakijuu
sTepudUKai. AHTHAPHUIBI KADOOHOBBIX KUCJ/IOT, UX TIOJTyYeHHe U TIPUMEHEHHE.

7. Cnocobbl TmonyueHHss KapOOHOBBIX KHUCIOT. OT/e/bHble TPEeACTaBUTEIM W UX
3HaueHre. OOIUe CrIOCOObI MOyUeHUs: OKHUC/IeHHe ajKaHOB, aJIKeHOB, TIEPBUYHBIX CIMPTOB,
a/lbJIETU]IOB.

Kpurtepuu onjeHKH 0011e /11 YCTHOT'O OTBeTa

IIpakTnueckas pabdora
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Kap6oHOBbIe KUC/IOTBI (MHCTPYKLHS TI0 BBITIOJTHEHHIO Ha CTp 288).
Ilenb: uccnenoBaTh Ha MpakTHKe (pr3ryecKre U XUMUYeCcKre CBOMCTBa KapOOHOBBIX KUC/IOT.

Kpurepuu oLieHKH 00111e /i/isi BBITIO/THEHHS MPAKTHYeCKOH PadoThI
5 6a/10B: paboTa BLIMO/THEHA MTOTHOCTHIO U MPABU/IbHO, Ce/IaHbl TIPaBU/IbHbIe HaOMIOfeHs 1
BBIBO/IbI; 9KCIIEDUMEHT OCYLIECTBJIEH M0 IJIAHy C YYeTOM TEeXHUKH 0e30MacHOCTH U TIPABUII
paboTbl ¢ BemecTBaMd W 00OpYJOBaHWEM; IIPOSIB/IeHbl OPraHW3aLMOHHO-TPYZOBbIE YMEHUs!
(oA Iep)KUBArOTCS YUCTOTAa pabouero mMecra W TMOPSIOK Ha CTOJe, SKOHOMHO HCIIOJ/Ib3YIOTCS
PeaxkTUBBI).
4 6as1a: paboTa BbINIO/IHEHA MTPABU/IbHO, C/leJIaHbl MPABU/IbHBIE HAOJIIOIEHNS U BLIBO/IbI, HO MPH
3TOM 3KCIIEPUMEHT TIPOBeZIeH He TMOJHOCTBI0 WM JOMYIIeHbl HeCyleCTBeHHbIe OMMOKHU B pa-
6oTe c BeljeCTBaMHU U 000PYJO0BaHUEM
3 Oa/ma: pabora BBITIOJTHEHA TIPaBWJIBHO He MeHee UeM HarloJ0BHHY WM AOMyIeHa
CyllleCTBeHHasi OIMOKa B XO/le JKCTIepUMeHTa, B 00bsCHeHWH, B odopMIeHHH paboThl, B
COO/IOZIeHNH TIPaBW/T TEXHUKK 0e301MacHOCTH TpY paboTe C BeljecTBaMU U 0OOpYOBaHHUEM,
KOTOpasi UCTIPAB/ISETCS TI0 TPeOOBAHUIO YUUTEJIS.
2 Oa/uta: fomyuieHbl ABe (M Oosee) cCyleCcTBeHHble OIIMOKKM B XOfle JKCIIEPUMEHTa, B
00bsicHeHHH, B 0odopMIeHHH PabOoThl, B COOMIOAEHWM TIPABW/I TEXHWKH 0€30T1acHOCTH TpH
paboTe c BeljecTBaMH U 000pyZOBaHWEM, KOTOpPbIE YUaIlUCS He MOXKET MCIIPAaBUTH AaXKe I10
TpeOOBaHUIO yUHTeIs.
0 6a/ur: paboTa He BBITIOJIHEHA, Y yUall[erocsi OTCYTCTBYIOT KCIIePUMeHTa/IbHbIe YMEHHUSI.

@DoHJ, TECTOBBIX 3a[jaHUM 7151 TEKYLLero KOHTPOJIsl 3HaHUM 110 TeMe:
(Bbibepume 00uH npasu/ibHbIX 86APUAHN)
DyHKIMOHA/IbHAA IPyNIa KapOOHOBBIX KMC/IOT Ha3bIBAETCHA
KapOoHUTbHOM
TU/IPOKCUTBHOMU
+KapOOKCUTLHOM
CNOYKHO3(HPHOU
PearnpyeT ¢ aMMHa4YHbIM PacTBOPOM OKCH/JA cepe0pa, JAaBasi pPeaKkiHI0 «CepedpsHOro
3epKa/ia», (JIeyolasa KHCI0Ta
+MeTaHOBast
3TaHOBast
NaJibMUTUHOBAsI
0JIeMHOBast
OfeciBeunBaeT 6POMHYI0 BOAY C/IeAYHOIIas KHC/IOTA
Ma7TbMUTUHOBAS
+0JIeHOBast
CTeapyHOBast
YKCyCHad
Ykaxkure hopMyJ1y Henpe/e/IbHOM KHUC/IOThI
C15H31COOH
CH3COOH
HCOOH
+C17H31COOH
C yBe/lMueHHEM UHC/JIa aTOMOB YyIjiepoja B MoJIeKy/laX Mpeje/bHbIX 0/HOOCHOBHBIX
KHCJIOT UX PacTBOPHMOCTH B Bo/ie
+yMeHBbIIaeTCsI
yBeJIMUMBAeTCS
yBeJINUMBAeTCsl He3HAUUTeTbHO
He U3MeHsIeTCst
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Ykaxure popMyy KHC/I0ThI, IBJISIIOIIEHCA a/lb/erHA0KHC/I0TON
C17H31COOH
+HCOOH
CH3COOH
C15H31COOH
YKcycHasi KHC/IOTA He pearMpyer o C/IeAYILIMM MeTa/lJIoM
Zn
Mg
+Cu
Ca
YKcycHasi KHC/IOTA He B3aUMOJEHCTBYeT C
NaHCOs3
Na»SiO3
NaOH
+CO2
HanummTe ypaBHeHHMe peakI[uM OKCHJAA MarHus ¢ YKCyCHoM Kucjiorod. OTBer [JaiiTe B
BH/ie CyMMbI K03()(ULI1IeHTOB B ypaBHeHHH PeaKLiiu
+5
7
6
4
B xope peakijuu 3TepuuKauu KapOoHOBbIe KHC/I0ThI pearupyoT
C MeTa/l/IaMU
C OCHOBaHUSIMU
+CO cnupTaMu
C KMCJIOTaMH1
OJieMHOBasA KM(C/I0TA He B3aMMO/[eHiCTBYeT C pacTBOPOM
Oopoma
+alerara HaTpus
TU/IPOKCH/IA HATpUsI
repMaHraHaTa Kajus
Onpepaenure BemiecTBo X B C/iefjyloiieii cxeMe npeBpalleHuit:
MeTaHO/I — X — YKCyCHasi KHCJIOTa
sTudopmMUar
JTaHasb
MeTaHaslb
+mMmeTunangerar
Tabmna 17
MeToanKa npoBeieH!s KOHTPOJIsA

ITapameTpbl METOUKH 3HaueHuUe rapamMeTpa

IIpenen nanTe/ILHOCTHA BCETO KOHTPOJIS 15 MUHYT

ITocsieoBaTeILHOCTH BEIOOPA BOMPOCOB CnyuaiiHas

IIpepiaraemMoe K0J1M4eCTBO BOIIPOCOB 5

Kpurepuu onjeHku:

-5 0a/I0B BBICTABJISIETCS CTY[EHTY, KOTOPBIM TIPaBUBHO BBITIOJHSET 5 TEeCTOBBIX
3a/laHul;

- 4 6an1a BLICTAB/SIETCSl CTYAEHTY, eC/TH MPaBUIbHO pellieHo 4 TeCTOBBIX 3a/jaHMsl.

- 3 6asI1a BLICTAB/ISIETCS CTY/I€HTY, €C/TH MTPABUIbHO PeIIeHO 3 TeCTOBBIX 3a/jaHus

CamocrosTesibHasi pabora
(JomaiiHee 3a/jaHue)
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§20, ynp.1-18
3apaHuA A1 CAMOKOHTPOJIA
1. W36bITOK MypaBbMHOUW KHC/IOTHI TipopearwipoBan ¢ 200 r 6,1%-HOro pactBopa CH/IMKaTa
Hatpust. Ornpesiente Maccy o6pa3oBaBILerocst 0casika.
2. B xoze peakiuu 46 I yKCyCHOM KUC/IOTHI € 46 T 3TaHO/1a B IPUCYTCTBUX KOHL|EHTPYPOBAHHOMN
CepHOi1 KUCIOThI 06pa3oBanock 54 1 stunarerara. OnpejenuTe BbIX0O peakLy 3TeprdUKaru.
3. Cmechb ruzipokapOoHaTa HaTpHUsi M KapOOHAaTa HATpHsl TOJHOCTBHIO TipopearupoBana ¢ 300 r
14%-Horo pacTBOpa YKCYCHOM KUCIO0THI. [Ipu 3TOM BbiZiesMock 11,2 i (H.y.) rasa. Onpegenure
MAacCCOBYIO JO/TF0 KapOOHaTa HaTpUsi B UICXOAHOU CMeCH

Pa3jen 18 [Ipou3BoHbIe KAPOOHOBBHIX KUC/IOT
KoHTpo/mmpyemMble 3HaHMs: Orpe/iesieHUe, KnaccudbrKal|uo, HOMeHK/IaTypy, CBOMCTBa,
CrocoObI TIOSTyYeHUsI ¥ IPUMEHEHHUe C/IOXKHBIX 3(HPOB;
- Bell[eCTBa U MaTepuaJibl, IIIUPOKO UCIIO/b3yeMble B TIPAaKTHUKe: KUPhI, MblJIa U MOFOLI[1Ee
Cpe/iCTBa;
yMeHHUsi: OOBSICHATH: pEeaKIMOHHOW CrOoCOOHOCTH OpraHWYeCKUX COeAVHEHWH OT
CTPOEHUS UX MOJIEKYJT;

Bonpocs! p/isi codecejoBaHusA

1.CTpoeHue ¥ HOMEHK/IATypa CJIOKHBIX S3(UpPOB, MEXK/IaccoBasi H30MepUsi C
KapOOHOBBIMU KHUCIOTaMHU.

2. CriocoOpl momyueHusi CIOXKHBIX 3¢upoB. OOpaTUMOCTh peakuyy 3TepudUKaluv U
(hakTOpHI, BAMSIOLIME HAa CMellleHHe paBHOBECHS.

3. OO6pa3oBaHue CHOXKHBIX TOMHIGUPOB. I[lommatwienTepedranar. JlaBcaH —Kak
rpe/CTaBUTe/Ib CUHTeTUYEeCKUX BOJIOKOH.

4. XuMryecKre CBONCTBA U NPUMeHeHUe CJI0KHBIX 3(UPOB.

5. JKupbl Kak C/10’)KHbIe 3QUpHI TJIULIepUHA.

6. KapOoHOBbIe KHCJIOTBI, BXOJSIIME B COCTaB >KUPOB. 3aBUCHUMOCTh KOHCHUCTEHLIUU
JKAPOB OT UX COCTaBa.

7. XMHAUeCcKre CBOMCTBA )KUPOB: TWJPO/NU3, OMblIEHUe, THApUpOoBaHue. buosornyeckas
POJIb )KUPOB, WX HUCIO/b30BaHKe B OBITY 1 MPOMBIILJIEHHOCTH.

8. Comu kapOOHOBBIX KUCIOT. Mbla.

9. CriocobbI mosiyyeHUst COJieid: B3auMoO/leliCTBHe KapOOHOBBIX KHC/IOT C MeTaslJlaMy,
OCHOBHBIMM OKCH/]JaMH, OCHOBAHHUSIMU, COJISIMU; 111€JIOUHOM TMAPOJIN3 CTI0XKHBIX 3(PUPOB.

10. Xumuyeckue CBOMCTBa Cojieli KapOOHOBBIX KHC/IOT: TH/POJN3, Peakl[ii MOHHOTO
obmeHa.

11. Mbuia, CcymjHOCTH MoroLlero percTBrs. OTHOLIEHWME Mblla K JKeCTKOU BoJe.
CuHTeTnueckue Moroiue cpesctBa — CMC (zeTepreHThl), UX TIPeUMYyILleCTBa U HeI0CTaTKH.

12. TlonyueHue cnOXHBIX >(QUPOB peakuueld sTepudukaruu. CroxHble 3(UpLI B
npupoze, ux 3HaueHue. [IpumeHeHMe CII0)KHBIX 9()UPOB HAa OCHOBE CBOMCTB.

13. 2Kupsl Kak cyioxxHble 3¢upsl. Knaccudukanys )KUpoB. XuMUUecKre CBOMCTBA )KUPOB:
TUPOIN3 ¥ TUIPUPOBaHUE XXUJKUX >XUPOB. [IpumMeHeHre >KUpOB Ha OCHOBE CBOMCTB. Mblia.

Kpurtepuu oneHKu 001He /11 yCTHOTO OTBETa
5 6a/u1oB — OneHKa «5»: OTBET IMO/HbIM U TIPaBWIbHBIM Ha OCHOBAaHWM W3YyUE€HHBIX TEOPH;
MaTepuasl U3/I0’KeH B OMpe/ie/IeHHOM JIOTUUeCKo Moc/ie[joBaTe/IbHOCTH, JTUTePaTyPHBIM SI3bIKOM;
OTBET CaMOCTOSATe/IbHBIN.
4 6am1a — OueHKa «4»: OTBET IMOJIHBIN U NMPaBWIbHBIA HA OCHOBAaHUU U3yUeHHBIX TeOPUH;
MaTepuasl U3J/IO)KeH B OMpejle/IeHHOW JIOTMUeCKOW MOoC/ie0BaTe/IbHOCTH, TIPU 3TOM [IOMYILeHbl
JIBe-TPU HEeCYIIleCTBeHHbIe OIIMOKU, UCIIPaB/IeHHbIe TT0 TPeOOBAHUIO YUUTETS.
3 6a/uta — OneHkKa «3»: OTBET MOJHbIN, HO TIPU 3TOM JIOMYyIlleHa CyIlleCTBeHHas OlMbKa WiIn
OTBET HeTIOJ/IHBIN, HeCBSI3HBIH.
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2 0a/utoB — OneHKa «2»: TIpu OTBeTe OOHApPY)KEHO HEIOHMMaHWe YYaliMCSi OCHOBHOTO
cofiep>KaHusi yueGHOTo MaTepuasia WA JOMNYILeHbl CyIlleCTBeHHbIe OIIMOKH, KOTOPbIe YJall[uics
He MOYKeT MCITPaBUTh TIPY HaBOZSIIMX BOMPOCAX YUHUTEIS.

MeHbliie 2 6a/ijioB He BHICTAB/ISIETCS.

@DoHJ, TECTOBBIX 3a[jaHUM 7151 TEKYLLero KOHTPOJIsl 3HaHUM 10 TeMe:
(Bblbepume 00uH Npasu/ibHbIX 8apPUAHM)
B3aumopeiicTBHe NPONMOHOBOM KUC/IOTHI C 3TU/IOBBIM CITUPTOM Ha3bIBAaeTCs peaKIjHei:
ruzipaTaluu,
+3TepuduKaluy,
TU/IPUPOBaHUS,
HeWTpanu3aLyu.
CoepiHeHHe KaKO0# CTPYKTYPbl MO)KHO OTHECTH K BOCKaM:
CH3COOC6H3z3,
+C15H31CO0C116H33,
C15sH31COOC2Hs,
CH>=CH-COOC3Hp3.
CooTHecure:
TUII BelllecTBa: dhopmya:
1) cnoxnsiit 3¢pup, a) CHz-O-CO-Ci7Hzs
2) Bock, CH-O-CO- Cy7Hz3s
3) xup, CH»-O-CO- C17H3s
4) mpino.  6) C1sH3:CO0C18H37,
B) C17H35COONa,
r) CH3-COOCHs.
6. CooTHecure:
WCXOZIHbIe BellleCTBa:  THUI peakLUU:
1) C17H33COOH + Hy —
2) CH3-CH>-COOH + CH30H — a) omblieHue,
3) CH>-O-CO- C17H33 6) ruapoJsins,
CH-O-CO- C17H33 + 3 NaOH —  B) sTepudukanus,
CH»-O-CO- Ci7H3z 1) ruipupoBaHue.
4) CH3COOC4Hy + H2O -
I'oMo/10roM MypaBbHHOM KHC/IOTHI IB/IAAETCS KUC/I0TA:
0JIEMIHOBaS,
11aBesieBas,
+MacJisiHas,
OeH301Has1.
MonsipHass Macca npejeJbHON O0/JHOOCHOBHOH KapOOHOBO#W KHC/IOTHI paBHa 284 r/Mosib.
YKc/10 aTOMOB YIJIepoja B 3TOi KHC/IOTe PaBHO:
15,
16,
+17,
Kakoe 13 BemecTB NposiB/isieT HauboJ/iee CHIbHbIE KMC/IOTHBIE CBOMCTBA:
+HCOOH,
CH3-COOH,
CH3-CH>-COOH,
CH3-CH»-CH>-COOH.
Peakuueii sTepudukanuu Ha3bIBaeTcsi B3aNMO/ieliCTBHeE:
KHUCJIOTBI CO I11eJI0UBIO,
+KHCJIOTBI CO CITUPTOM,
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KHCJIOTHI C I'a/IOTeéHaMu,
KHCJ/IOTEI C MeTa/IJIaMH.

CooTtHecuTe:
THI BelllecTBa: NPHPO/Ja BeljecTBa:
a) CJIOXKHbIe 3(DUPHBI TULEPUHA U BBICILIAX
1) Bocku, KapOOHOBBIX KUCJIOT,
0) cy1o>kHBIe 3(PUPBI BBICITMX KapOOHOBBIX
2) >KUpBbI, KUC/OT U BBICLLIMX CIUPTOB,
B) HaTpHeBble U Ka/lMeBble CO/IM BbICILINX
3) MbI/1a KapOOHOBBIX KUC/IOT,
I') IPOU3BO/IHBIe KADOOHOBBIX KUC/IOT, B KOTO-
4) cnoxkHble 3(MpLI. PbIX aTOM BOZOPO/ia KApOOKCHTBHOM TPYIITIBI
3aMellleH Ha yreBOJOPO/HbIN paJuKal.
CooTtHecuTe:
HCXO/IHbIe BellleCTBa: THUIl PeaKI{um:
1) CH3-CH2-COOCH3 + H20 -
2) CH>-O-CO-C17H3s
CH-O-CO-Cy7H3s + 3 KOH - a) omblieHue,
CH»-O-CO-Cy7H35  6) rugpupoBaHme,
3) CH2-O-CO-Cy7H33  B) sTepudukanus,
CH-O-CO-Ci7H33 + 3H> —» 1) ruaponus.
CH>-0O-CO-C17H33
4) CH3-COOH + C2HsOH —
Kakoe 13 BelecTB BbINajiaeT u3 od1iero psja:
TpUOJIear IJrLepuHa,
+TPUHUTPAT [VIMLePHHa,
TpUCTeapar I/uliepuHa,
TPUIAbMUATAT TJIML[ePHHA.
I'uapo/M30M )KUPOB MOJIyYalOT KUC/IOTY:
YKCYCHYIO,
OeH301HYTO,
11]aBe/IeBYIO,
+CTeapuHOBYIO.
MonsipHass Macca mnpejeJIbHON O/JHOOCHOBHOH KapOOHOBO# KHC/IOTHI paBHa 256 r/Mosib.
YK /10 aTOMOB YIJIepoja B 3TOi KMC/I0Te PaBHO:

+15,
16,
17,
18.
Taouna 18
MeTtouKa NpoBe/ieHNs KOHTPOJIsAA
[TapameTpbl MeTOAUKHU 3HaueHue rapameTpa
[Ipefen AUTEILHOCTY BCErO0 KOHTPOJIS 15 MuHyT
[TocnenoBaTeIbHOCTb BEIOOpPA BOITPOCOB CnyuaiiHas
[TpesnaraeMoe KOJIM4eCTBO BOIIPOCOB 5

Kpurepumu orjeHKu:

-5 0a/uI0B BBICTAB/ISETCS CTYJEHTY, KOTOPBbIM TIPaBUIBHO BBITIOJHSIET 5 TECTOBBIX
3a/laHUl;

- 4 Ga/1a BLICTAB/ISIETCS CTYIEHTY, €C/TH MPaBU/IbHO PelleHo 4 TeCTOBBIX 3a/[aHMS.

- 3 6as1a BLICTAB/ISIETCS CTY/EHTY, eC/TU MPaBUILHO PellleHO 3 TeCTOBbIX 3a/jaHUs
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CamocrosTenbHas pabora
(JomaiHee 3a/jaHKe)
§21, ynp.1-12

Pa3zgen 19 AMMHBI

KoHTpompyemble 3HAaHMA: OIpe/erieHre, KIacCU(PUKaL1o, HOMEHK/IaTypy, CBOMCTBa,
CrocoOblI TI0JTyYeHUsI U TIPUMEHEHUE YTJIeBO/IOB;

- BellleCTBa M MaTepuasbl, LIMPOKO UCIIO/Mb3yeMble B TPaKTUKe: T/IF0K03a, (PPYKTO3a,
KpaxMaJi, caxapo3a, L|e/I/It0J103a;

yMeHHUs1: -O0BSICHATh: PEAKIMOHHYI CIOCOOHOCTb OpraHMuUecKuX COeJWHeHWHA OT
CTPOEHUSI UX MOJIEKYJI; BBITIOJIHATh XUMAUECKUM 3KCIIEPUMEHT 0 PaCliO3HaBaHUI0 Ba)KHEUIIINX
OpraHUuYecKHX BeIeCcTB, IOJIyUeHUI0 KOHKDETHBIX BEIeCTB, OTHOCSIIUXCS K HW3Y4YeHHbIM
KJlacCaM COeJiMHeHUH;

Bomnpocs! piisi codecejoBaHusA

1. TIMousitne 06 yrieBozax. Knaccudukanus yrieBogoB. MoHO-, AU- U TIO/IMCaXapU/bl,
Tpe/iCTaBUTe/TM K&K O FPYIIIbI YT/1€BOAOB.

2. Buosioruueckasi poJib yTJIeBO/IOB, X 3HaUeHHe B )KU3HU uesioBeKa 1 001iecTBa.

3. Monocaxapuabl. CrTpoeHWe U ONTUYeCKas U30Mepyus MOHOcaxapuzoB. MXx
K/1accu(UKaIus 1Mo YUCIy aTOMOB YTJiepo/ia v TIpUpo/ie KapOOHUIbHOM TPYIITIBL

4. ®opmynel duiepa u Xeyopca sl W300paKeHHsST MOJEKY/J MOHOCAXapHU7OB.
OTHeceHre MOHOCaxapuzioB K D- u L-psiny. BaxkHelile npeJcTaBUTe/TM MOHO3.

5. 'moko3a, cTpoeHe ee MOJIEKY/bI U Pu3nyeckue cBoiicTBa. TayTomepus.

6. XvMHYecKre CBOWCTBA TJIFOKO3bI: PEAKIUU TI0 a/lbJeruiHOu rpyrre («cepeGpsHOro
3epKajia», OKHCJIeHWe a30THOM KMUCJIOTOW, TuApUpoBaHue). Peakuuud TI/IIOKO3bl  Kak
MHOT'0aTOMHOTO CIMPTa: B3auMO/IeliCTBUe TJIFOKO3bl C TUApokcugomM Menu(Il) mpu KomMHaTHOM
TemriepaType U HarpeBaHUU.

7. Pa3nmuuHble TUTIBI OpOXKeHUs1 (CITUPTOBOE, MOJIOYHOKHC/IOe). ['/lFoKo3a B TIpHUpO/e.
Buosiornueckasi poJsib U NpUMeHeHUe TJIFOKO3bI.

8. ®pykTo3a Kak H30Mep I/IOKO3bl. CpaBHEHHEe CTPOEHHsS MOJEKY/lbl U XUMUUeCKUX
CBOMCTB TJIFOKO3bI U (pYKTO3bl. PPYKTO3a B IPUPO/Ie U ee OHosIoruuecKast posib.

9. [Oucaxapugpl. Crpoenue  gucaxapugoB. Crocob  couseHeHWs — IMKJIOB.
BoccranaBnvBarole W HeBOCCTaHaB/IMBAOLMe CBOWCTBA [AMCAXapuJoB KakK C/e[CTBUe
COUJIeHeHUs LIUKIIa.

10. CrpoeHue U XUMHYECKHe CBOMCTBA Caxapo3bl. TexHO/JIorMuyeckue OCHOBBI
MPOMU3BO/ICTBA Caxapo3bl. JIaKT03a ¥ MasbT03a KaK U30Mepbl Caxapo3bl.

11. TTomucaxapuapl. O6iriee cTpoeHue nosvcaxapuoB. CTpoeHWe MOJIEKY/bl Kpaxmara,
amMuio3a M aMWIoneKTUH. Pusnueckue CBOMCTBa KpaxMmara, ero Haxo)K[eHue B TpUupofe U
Ouosioruueckasi posib. [ JTMKOTEH.

12. Xumunueckue cBoicTBa Kpaxmana. CTpoeHHe 3/IeMEHTapHOTO 3BeHa LieJITH0/I03bI.
BivsiHue cTpoeHusi TIOJIMMepHOM 1ienu Ha (hr3uueckue U XMMUUeCKue CBOMCTBA 1[e/IH0JI03bI.
'uaposn3 11e/1r0/103b1, 00pa30BaHUe CJIOKHBIX 3(UPOB C HEOPTAaHUUECKUMHU U OPraHUYeCKUMU
KMC/I0TaMH.

13. TloHsiTie 00 MCKYCCTBEHHBIX BOJIOKHAX: al[eTaTHBIN IIIeJK, BUCKO3a. HaxoxkaeHue B
nipyUpo/e 1 brosioruyeckasi posib 1e/uIt0/103bl. CpaBHEHHe CBOMCTB KpaxMalsia U L{eJITFOI03bI.

KpuTtepuu onjeHKH 001jue /i/Is1 yCTHOT'O OTBeTa
5 6a/utoB — OneHKa «5»: OTBET TIO/HBINA W TPAaBU/IbHBIA HAa OCHOBAHWHM W3y4YeHHBIX TEOPHI;
MaTepHasl U3/I0KeH B OMNpe/ie/IeHHOM JIOTUUeCKOW N0C/1e[j0BaTelbHOCTH, JTUTEPATYPHBIM SI3bIKOM;
OTBeT CaMOCTOSITe/IbHBIM.
4 6anna — OneHKa «4»: OTBeT IMOJIHbIY U MPaBU/IbHBIA HA OCHOBAaHUU M3yUYeHHBIX TeOpUH;
Marepuasn W3/0KeH B Orpe/ie/leHHOW JI0rMYecKOM IMOoC/e/[0BaTe/IbHOCTH, TPU 3TOM [OMyILeHbl
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JIBE-TPU HECYITIeCTBEHHbIe OIIMOKU, UCIIPaB/IeHHBIE 110 TPeOOBAHUIO YUUTEJIS.

3 6a/uta — OneHkKa «3»: OTBET MOJHBIN, HO TIPU 3TOM JIOMYyIlleHa CYIlleCTBeHHas! OIMOKa WIr
OTBET HEIIOJIHbIN, HeCBSI3HbIM.

2 0aoB — OneHka «2»: TIpM OTBeTe OOHApY)KeHO HeIOHMMaHHWe YdJallluMCs OCHOBHOTO
cofiep>KaHusl yueOGHOTO MaTepuasia Wid JOTYIeHbl CyI[eCTBeHHbIe OIMOKH, KOTOPbIe YUall[UICS
He MOJKeT MCIIPaBUTh MPU HaBO/AIIMX BOMPOCAX YUUTEs.

Meunpbliiie 2 6aj/IoB He BbICTAB/ISETCS.

IlpakTHueckas padora Ne 6
YrieBobl (MHCTPYKI[HS T10 BBIMOJIHEHHIO Ha cTp 290).
Ilenb: uccnenoBaTh Ha TMpaKTHKe (U3MUYeCKHe W XMMUYeCKHe CBOWCTBA TJIFOKO3bI, CaXapo3bl,
KpaxmaJia.
Kpurepuu oneHKa o01iye /1s1 BBINO/JTHeHUs MPAKTHYECKOH padoThI
5 6a/0B: paboTa BbINIO/THEHA TIOJTHOCTBIO U TIPABUJILHO, CZie/IaHbl TIPaBU/IbHbIE HAOONeHs U
BBIBO/IbI; JKCIIEPUMEHT OCYILECTBJIEH T0 TJIaHy C YYeTOM TeXHUKH 0e30MacHOCTH U TIPAaBUI
paboTeI C BellecTBaMd U 00OpYJOBaHWEM; TIPOSIBJIEHbI OPTraHU3al[MOHHO-TPYAOBBIE YMeHUs
(Toaep)XKUBalOTCS YMCTOTAa pabouero mMecra W TMOPSIOK Ha CTOjie, SKOHOMHO HCITOJB3YIOTCS
peaKTHBBbI).
4 6as1a: paboTa BbIMIOJTHEHA MTPABUIBHO, C/le/IaHbl MPABU/IbHBIE HAOJTIOIeHNsT ¥ BLIBO/bI, HO TTPH
3TOM 3KCIIePUMEHT TPOBEeZIeH He TOJTHOCTBIO WM [IOTYIeHbl HeCyllleCTBeHHbIe OLIMOKH B pa-
6ote c BelecTBaMH 1 000PYyIOBaHHEM
3 Oamia: paboTa BBINIOJHEHA TMPaBWILHO He MeHee UeM HaroJIOBUHY WM JIOMyIleHa
CylecTBeHHasi olIMOKa B XOfle JKCIIepUMeHTa, B OOBbsSICHEeHWH, B OQopwmyieHMHd paboThl, B
coO/toleH TIpaBU/T TeXHUKKU 0Oe3omacHOCTM Tipu paboTe C BelljeCTBaMd U 00OpyZOBaHUEM,
KOTOpasi MCITPABJISIeTCS TI0 TPeOOBAHUIO YUHTEJISI.
2 Oamna: pgomymieHel ABe (M Oosee) CyllecTBeHHble OIMMOKM B XOfle 3KCIIepUMEHTa, B
00bsicHeHUH, B O(GOpPM/IeHUH paboThl, B COOMIOAEHUM TPAaBU TEXHUKU 0e30MacHOCTH TIpH
pabore c BemjecTBaMM U 000pyAOBaHWEM, KOTOpbIE YUAII[UMCS HE MOKET WCIPABUTh Jake TI0
TpeOOBaHHUIO YUUTEJIsI.
0 6as1: paboTa He BBITIOJHEHA, Y YUall[erocst OTCyTCTBYIOT SKCIIePUMEHTa/IbHbIe YMEeHMS.

@DoHJ, TECTOBBIX 3aJjaHUM /151 TEKYLL|ero KOHTPOJISl 3HaHUM 10 TeMe:
(Bbibepume 00uH npaguibHbIX 6APUAHM)
MonekynsapHas ¢opMyJ/ia KjieT4yaTKH
C6H1206
(C5H804)n
(C5H1005)n
+(C6H1005)n
Kakoii cBsi3b10 COeiTHEHbI 0CTAaTKH IBYX MOHOCAXapu/i0B B MoJIeKyJie Jucaxapu/ja
[TertugHOM
+I"nuKo3ugHOM
BopgopoaHoii
Makpospruueckomn
Ji/isi MOHOCaxapu/0B XapaKTepHbI CBOMCTBA
[1y10xast pacTBOPUMOCTH B BOJe
Bricokue TeMmnieparypsbl M1aBjaeHus
+Cragkuil BKyc
Bce BepHO
K BoccTaHaB/IMBaKIIUM iiCaxapy/jaM He OTHOCHTCSA
+Caxapo3sa
MasibTO3a
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Lesronosa

JlakTo3a

3abos1eBaHNe caxapHbIM /Jia0eToM BHI3BaHO MOBBIIIEHHEM CO/lepP)KaHHEM B KPOBH
Caxapos3sbl

Pu60361

+1'1ro0K03b1

PpyKTO3bI

YeM MOXXHO OT/IMUMTD I/IIOK03Yy 0T (hpPyKTO3bI

Xnopugom xesne3sa (III)

PackasieHHOM Me/JHOM MPOBOIOKOM

BpomHoM Bogo1

+Peakiueli cepeOpsiHOTO 3epKasia

VI3 yka3aHHBIX YI/IeBO/I0OB He OKHC/ISIeTCS aMMHAYHBIM PacTBOPOM OKCH/a cepedpa
I'nroko3a

ManbTo3a

JlakTo3a

+Caxapo3sa

B mosiekyie caxapo3bl 0CTaTOK I/IIOKO03bI CBSI3aH C 0CTaTKOM:
TJIFOKO3bI

+(pyKTO3bI

rajlakTo3bl

MasbTO3bl

ITpu o6pa3oBaHuM UK/INYECKO# ()OPMBI IVIIOKO03bI MPUHUMAET yYacTHe TUAPOKCHUIbHAs
rpyimna npHu yrjiepoJHoM aToMe:

CZ

CB

C4

+C°

DpyKTO3a ABIAETCA:

anb/leruI0CIIMPTOM

+KeTOHOCIIMPTOM

OKCHUKHUCIOTON

MHOr0aTOMHBIM CITUPTOM

Ilpu HarpeBaHUHU pacTBOpa IJIIKO03bI ¢ THAPOKcuAoM Meau (II):
obpa3yeTcst IpKO-CUHUM PacTBOP
BbIZIe/ISIeTCS T'a3

+BBITIa/laeT KpacHO-OypbIii 0caZioK

Ha CTeHKax MpoOUpKYU obpa3syeTcsi cepeOpPUCTHIN HaeT
Ha3BaHue nponecca, NpoTeKawuiero no ypaBHeHuo:

CsH1206 —» 2 C2H50H + 2CO»

+Opo>keHUe

tdhoTocuHTe3
JekapboKCcUIMpOBaH1e

TJIUKOJTU3
Kakue 13 npuBeieHHbIX TEPMHHOB OTHOCATCA K (PpyKTO3€:

1. Ansperugocupt 2. Kerociupt 3. IlenTo3a 4. I'ekco3a 5. Monocaxapup 6. [lucaxapup
1,3,5

+2,4,6

2,3,5

2,4,5
Kakue cBoiicTBa (ppyKkTO3BI NOATBEpPIK/JaeT NOsIB/IeHHE SIDKO CHHEro IjBeTa B pacTBope
¢pykTo3bI € rugpokcuaomM meau (II)?
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Anbpervinoie
KeTtonHsble
+CnupToBble
KucnorHsie
JucaxapujoM AB/ISeTCH:
(dbpykKTO3a
KJleTyaTKa
Kpaxmar
+caxaposa
Taoauna 19
MeToaKa NpoBeieHHsI KOHTPOJISA

[TapameTpbl METOUKH 3HayeHue rapameTpa

IIpenen nanTEILHOCTHA BCETO KOHTPOJIS 15 MuHyT

[TocnenoBaTeIbHOCTL BEIOOpPA BOITPOCOB CnyuaiiHas

IIpenyiaraemMoe KOIMUeCTBO BOITPOCOB 5

Kpurepun oueHku:

-5 OaWI0B BBICTAB/ISETCS CTYJEHTY, KOTODPBbIM ITPaBUBHO BBITIOJHSIET 5 TECTOBBIX
3a/IaHui;

- 4 Ga/1a BLICTAB/ISIETCS CTYAEHTY, €C/TH MPaBU/IbHO PEIeHO 4 TECTOBBIX 3a/JaHMS.

- 3 Gas1a BLICTAB/ISIETCS CTYEHTY, eC/TH MPaBU/IbHO PellieHO 3 TeCTOBBIX 3aJaHuUsI

CamocrosTebHas1 pabora
(JomaiHee 3a/jaHue)
§22, ynp.1-6; §23, ynp.1-11; §24, ynp.1-5

Pazngen 20 AMHHBI

KoHTpo/mmpyemble 3HaHMsI: orpe/iesieHUe, KnacCupUKal|uo, HOMeHK/IaTypy, CBOWCTBa,
CrnocoObI TIOSTyYeHUsI ¥ IPUMeHeHHe aMUHOB;

- BellleCTBa U MaTepuaJibl, LIIMPOKO UCTOJIb3yeMble B MPaKTUKe: aHU/IUH;

yMeHHusi: OOBSCHATh: DPEaKLMOHHYI) CITOCOOHOCTh OpraHWuYecKuX COeJUHEHHH OT
CTPOEHUSI UX MOJIEKYJI; BbITIOJIHATh XUMHUUECKUM SKCTIEPUMEHT T10 PaCliO3HaBaHUI0 Ba)KHEMIIINX
OpraHUuecKHUX BeIeCcTB, IO/IyUeHUI0 KOHKDETHBIX BEIeCTB, OTHOCSIIUXCS K W3YYeHHBbIM
KJlaccaM COeZIUHeHUH;

Bonpocs! piisi codecejoBaHusA

1. Knaccudukanus v uzomepusi aMuHoB. [loHsiTrie 06 amMmuHax. [lepBuuHbIe, BTOPUYHbIE
Y TpeTHuHble amuHbl. Kiaccudukaiys aMUHOB MO TUIY YIJIeBOJOPOJHOTO pajuKaia U YUCIy
aMUHOTPYIII B MOJIEKYJIe.

2. T'omonoruueckue psiibl Tpefe/bHbIX anu(aTUYeCKUX U apoOMaTHUYeCKWX aMHHOB,
W30Mepysi U HOMeHK/IaTypa.

3. XuMnyecKre CBOMCTBa aMMHOB. AMUHBI KaK OpraHUuecKrue OCHOBaHUSI, UX CpaBHEHHe
C aMMHMaKOM U IPYTMMH HeOpraHnuyeCKVMU OCHOBAHUSAMMU.

4. CpaBHeHHWe XUMHUYECKUX CBOWCTB anudaThuecKux W apoMaTUueCKuX aMHUHOB.
O6pa3oBaHre aMH/IOB.

5. IIpumeHeHue U MoydeHre aMUHOB. [TonyueHre aMmyuHOB. PaboTel H.H.3uH1Ha.

Kpurtepuu onjeHKH 001jue /i/Is1 yCTHOT'O OTBeTa
5 6a/toB — OneHKa «5»: OTBET TIO/HBINA W TPAaBU/IbHBIA HAa OCHOBAHWH W3y4YeHHBIX TEOPH;
MaTepuasl U3/I0KeH B OMNpe/ie/IeHHOU JIOTUUeCKOW M0C/1e[j0BaTelbHOCTH, JTUTEPATYPHBIM SI3bIKOM;
OTBeT CaMOCTOSITe/IbHBIM.
4 6anna — OneHkKa «4»: OTBeT IMOJIHbIY U NMPaBU/IbHBIA HA 0CHOBAaHUU M3yUYeHHBIX TeOpUH;
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Marepyan WU3/I0KeH B OMpe/ie/IeHHOW JIOTMYeCcKOM TOC/e[0BaTe/IbHOCTH, TIPU 3TOM JOMYITeHbI

ABe-TPU HeCylleCTBEHHEIE OI.LII/I6KI/I, HCITIpaB/IEHHbIE 10 TPEGOBEIHI/II-O YUHTeJIA.

3 0anma — OneHKa «3»: OTBeT TOJIHBINA, HO TIPH 3TOM JIOMyIlleHa CYLeCTBeHHasl OLIMOKa /M

OTBET HeIlO/HLIN, HeCBA3HBIN.

2 f0a/toB — OneHKa «2»: Tpu OTBeTe OOHApY)KeHO HETIOHMMaHWe YYalliMCS OCHOBHOTO
cofiep>KaHusi yueOHOTO MaTepHasia Wid JOTYILeHbl CyIlleCTBeHHbIe OIINOKH, KOTOPbIe YUall[uics

He MOXXeT NCIIPABUTh IIPU HABOJAAIIMX BOIIPOCAX yUMUTeJId.
Membiiie 2 6a/i/IOB He BLICTAB/ISETCS.

@DoHJ, TECTOBBIX 3a[jaHUM 7151 TEKYLLero KOHTPOJIsl 3HaHUM 110 TeMe:

(Bblbepume 00uH NpasuibHbIX 8ApUAHM)
O6mas ¢opmyJia nipeeTbHBIX aTH(ATHYIECKUX AMUHOB:
CnH2n+2N
CnH2n+3N
+CnH2n+1NH2
CnH2n+4N

AToOM a3oTa B 3TH/IaMHHE HAXO0JUTCA B TAKOM >Xe COCTOAHHUHU rnﬁpnnmaunn, KdK U dTOM

yrjiepoja B:
+3TaHe

3TUHE

JTeHe

Gensone

CKO/IBKO O-CBsi3eH B MOJIeKyJ/le MeTH/IaMHHa:
5

+6

7

4

HasBaHnmue y BemjecrBa:
CH3-CH-CH2-CH3

NH2

3-aMuHOOyTaH

MeTUISTUIaMUH

+2-aMUHOOyTaH

Bytunamun

MN3omepom 2-aMuHONpoONaHa siB/ISIeTCA:
5TUIAaMUH

METUJITPONUIaMUH

2-aMMHOOyTaH

+TpUMeTU/IaMUH

I'omosioramu siB/IsieTcs Napa BellecTB:

6eH30J1 ¥ aHUTMH

METUISTUIaMUH U TPUMEeTU/IaMUH

+2-aMMHOOYTaH ¥ U30TPONU/IaMUH

2-MeTU/IIPOTIaH ¥ 2-MeTH/I0yTaHa b

BoJsiee cunbHbIE 0CHOBHBIE CBOHCTBA NMPOSBJ/ISAET:
amMMMaK

+IUMeTH/IaMUH

aHW/IMH

MeTU/IaMUH

IlepBUYHbIE aMHHBI MO)KHO OT/IMYUTH 0T BTOPUYHBIX C IOMOIIBIO:
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+HNO>

H2S0q4

[Ag(NH3)2]OH

O2

BoccTaHoB/ieHHMeM HUTPOOeH30/1a MO/Ty4YaloT:
3TU/I0EH30/1

reKCU/IaMUH

+aHWINH

6eH3o0

IIponuiaMuH B3aMMOJIEHCTBYET C:
TUIPOKCU/IOM HaTpusi

TOJIyOJIOM

OKCH/IOM a/TFOMUHUS

+COJISHOM KHUC/IOTOU

B cxeme npeBpainenust CH4 —. X - CH3NH2 BemecTtBoM « X» AB/ISIeTCS:

+CH3NO>
CH30NO?
CHs0H
CH3COOH

Kakoe Be€I1eCTBO HE pearupyer ¢ AMMEeTUW/IAMHUHOM:

BOJa
KUCJIOPOZ,
cepHas KUCJ/I0Ta
+TrUApOKCUL HaTpUs
BemecTBoM «X» B cxeme
X - (CH3)2 CH - NH2 siBisieTcs:
MporiaH
1-HuTpOTIpONIaH
+2-HUTPOIIPOIIaH
nponaHoJ-1

Kakoe 13 BeecTB 0yeT H3MeHATh KPaCHYI0 OKPAcKy JIaKMyca Ha CHHIOK?

dbpykTo3a
MypaBbHHasi KUCI0Ta

(hennnamMuH
+3THU/1IaMUH

B cxeme npeBpamieHui
CeHs — X1 - X2 [CeH5NH3]Cl

BemiecTBaMHu «X1» u «X2» COOTBETCTBEHHO SIB/IAIOTCS:

CeHsNOz u C6H5C1
CsHsOH u CgHsCl
CsH50H u CeHsNO?
+CsHsNO> 1 CeHsNH>

METO,E[I/IKa NMpoBeeHHUA KOHTPOJIA

Taob/mna 20

[TapameTpbl METOUKH

3HayeHue rapameTpa

IIpenen panTeILHOCTHA BCETO KOHTPOJIA 15 MUHYT
[TocnenoBaTebHOCTb BbIOOpa BOIIPOCOB CrnyuaitHas
IIpepiaraeMoe K0J1M4eCTBO BOIIPOCOB S5

Kpurepuu onjeHku:

-5 0a/I0B BBICTABJ/ISETCS CTY[EHTY, KOTODBIH

MMPpaBHU/IbHO BBITIOJIHAET 5 TeCTOBBIX
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3a/laHul;
- 4 6an1a BLICTAB/SIETCSl CTYAEHTY, eC/TH MPaBUWIbHO pellieHO 4 TeCTOBBIX 3a/JaHUs.
- 3 6asI1a BLICTAB/ISI€TCS CTY/IEHTY, €C/TH MPAaBUIbHO PeIIeHO 3 TeCTOBBIX 3a/jaHust

CamocrosTenbHas pabora
(JomaiiHee 3a/jaHMe)
§25, ynp.1-10

Pa3zgen 21 AMMHOKHC/IOTBI

KoHTpo/mmpyemMble 3HaHMsI: Orpe/iesieHUe, KnacCudbUKal|uo, HOMeHK/IaTypy, CBOWCTBa,
CcrocoObl TIOJlyUeHWs] W TIpUMEHeHWe aMWHOKWC/IOT, BeIlecTBa W MaTepHasibl, IIMPOKO
WCIIO/b3yeMble B MPaKTHUKe: aMUHOKHUC/IOThI, KallPOH, SHAHT;

yMeHHUsi: OOBSCHATh: PEaKIMOHHYIO CIIOCOOHOCTh OpraHMUeCKUX COeJUHEHUH OT
CTPOEHUSI UX MOJIEKYJI; BBITIOJIHATb XUMHUUECKUM SKCTIePUMEHT T10 paclio3HaBaHWIO0 BayKHeMNIIMX
OpraHUuUeCcKUX BeIeCcTB, TOJIyUeHHI0 KOHKDETHBIX BeIeCTB, OTHOCSIIUXCS K W3yUeHHBIM
K/laccaM COeJMHEeHMIA;

Bonpocs! 15 codeceioBaHUA

1. TToHsiTve 06 aMMHOKUCIOTAaX, UX KlacCH(UKAILUS U CTPOeHHe.

2. HomeHk/aTypa aMMHOKHUCJIOT.

3. JIBOWCTBEHHOCTh KHCJIOTHO-OCHOBHBIX CBOMCTB AaMUHOKWUCIOT U ee TPUUUHBIL.
burnosisipHbie MOHBI.

4. Peakijuu KoHzZileHcauuu. [lentrHas cBs3b.

5. CuHTeTMYeCcKre BOJIOKHA: KarlpoH, 3HaHT. Kiaccrudukariys BoOKOH.

6. ITonyueHre aMUHOKUC/IOT, UX MIPUMEHeHHe U Ouosiornueckast yHKIIWS.

KpuTepuu onieHKH 001jie /ISl yCTHOTO 0TBeTa
5 6a/utoB — OneHKa «5»: OTBET IMOJIHBIA W TIPaBUJIbHBIM Ha OCHOBAaHWM W3y4YeHHBIX TeOpHi;
Marepuasl U3/1I0KeH B OMNpe/ie/IeHHOU JIOTUYeCKOW N0C/1e[j0BaTeIbHOCTH, JTUTEPATYPHBIM SI3bIKOM;
OTBEeT CaMOCTOSATEe/bHBIM.
4 6an1a — OueHka «4»: OTBeT TIO/HBIN W TTPAaBW/IbHBIN HAa OCHOBAHWUY U3yUeHHBIX TeOPH;
Marepuasn W3/0XKeH B OIpe/le/leHHOW JIOrMYecKOM IMOoC/e/j0BaTe/IbHOCTH, MPU 3TOM [OMylLeHbl
JIBe-TPHU HeCyIIleCTBeHHbIe OIIMOKH, UCITPAaBIeHHbIe TT0 TPeOOBAHUIO YUUTEJIS.
3 6a/u1a — OneHkKa «3»: OTBeT TIOJHBIM, HO TP 3TOM JOMYyIlleHa CyIlleCTBeHHasi OIMOKa Win
OTBeT HerOJ/IHbIM, HECBSI3HBIM.
2 ba/uoB — OmeHkKa «2»: TIPU OTBeTe OOHAPY)KEHO HEIMOHWMaHHe YYall[uMCs OCHOBHOTO
coziepkaHusi yueOHOTO MaTepuasa Wid JOMyIIeHbl CylleCTBeHHbIe OLIMOKH, KOTOpPbIe YJalluiCs
He MOXKeT UCIIPaBUTh MPU HaBOJAIIMX BOIIPOCAX YUUTESIS.
MeHblite 2 6a/ijioB He BBICTAB/ISIETCS.

@DoHJ, TECTOBBIX 3aJjaHUM [Ji/1S1 TEKYLLIero KOHTPOJISl 3HaHUM 110 TeMe:
(Bbibepume 00uH npasuibHbIX 86APUAHN)
OcCHOBHbIE CBOHCTBA aMHHOKHC/IOT 00yC/I0B/IeHbI NPUCYTCTBHEM B MOJIEKYyJIe:
YT71eBOZIOPO/IHOTO pajivKara,
+aMUHOT PYTITIBI,
KapOOKCH/TbHOW TPYTIIBI.
B cunbHoOIE104HOM cpefie aMHMHOKHC/I0TA NPeACTaB/isAeT co0oi:
+aHMOH,
KaTHOH,
OWIIO/ISIPHBIN HOH,
HeUTpaIbHYI MOJIEKYITY.
AMMHOKHC/IOTHI, KOTOpbIe He MOI'YT CHHTe3UPOBAaThLCs B OPraHu3Me uejioBeKa, a
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NMOCTYNAKT C NUINEeH, Ha3bIBAKTCA:
O-aMUHOKHC/I0TaMH,
TMUIEBBIMU,
+He3aMeHHUMBIMU,
reTepoLMK/INUeCKUMHU.
CKO/IbKO M30MepPHbIX JUNENTHAOB MOXXHO MOJIYyYUTh U3 ABYX aMHHOKHC/IOT — [JIMIUHA U
aj1lamMMHa?
t7Ba,
TpH,
yeTbIpe,
MATh.
OcCTaToK Kakoil aMMHOKHUC/IOThI, HApPAAY C aCllapariHoBOM KUC/I0TOM, BXO/JMT B COCTaB
acnaprama?
JIeHLIVH,
+heHunanaHuH,
BaJIvH,
TJIULVH.
Hcnonb3ys IJIMLUH U a/IaHUH, MOXKHO MOJIyYUTh Pa3/IMUHbBIX JUNENTH/AOB:
1;
+2;
3;
4.
I'imiuH 06pa3yeT C/I0KHBIN 3¢Up B pe3y/ibTaTe B3auMO/|eHCTBHA:
C TUJPOKCH/IOM HaTpUsi
¢ 6poMoBOZOPOIOM
+C 3TaHO/IOM
C aMMHOYKCYCHOM KUCIOTOU
2-aMHHONPOINAaHOBasi KUC/IOTA U a/IAHUH SBJISIIOTCH:
CTPYKTYPHBIMM U30MepamMu
reoMeTpUueCcKMMHU M30MepaMu
+romMoJioraMu
OJIHHM U TeM JKe Bell|eCTBOM
Yucsi0 u3omepHbIX aMHHOKHUCTIOT coctaBa C4HI9O2N pagHo:
+3;
4;
5;
6.
AmuHokucora coctaa CH3 — CH — CH2 — COOH Hna3biBaercs:
|
NH2
O - aMUHOMaC/IsTHasi KUC/I0Ta;
+3-aMMHOOYTaHOBAasi KUCJIOTa;
3- aMHMHOKAaIrpoHOBasl KUCJ/IOTa;
2-aMUHOIIPOIIaHOBas KUCJ/IOTa

AMHHOKHC/IOTHI KaK H aHW/IHH Pearupymor C:
KOH

CHsCl1

+HClI

H>
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Tabmuna 21
MeTo/jHKa NpoBe/JeHisI KOHTPOJIA

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

Kpurepuu onjeHku:

-5 0an0B BBLICTAB/AETCS CTY/EHTY, KOTOPbIM IPaBW/IbHO BBIMOJIHSET 5 TeCTOBBIX
3a/laHul;

- 4 6aJI1a BBICTAB/ISIETCS CTY/IEHTY, C/IU MTPaBU/IbHO PellleHo 4 TeCTOBBIX 3aJaHusl.

- 3 6asI1a BLICTAB/ISI€TCS CTY/IEHTY, €C/TH MPABUIbHO PeIIeHO 3 TeCTOBBIX 3a/jaHust

CamocrosTenbHas pabora
(JomamiHee 3a/jaHKe)
§26, ynp.1-7

Pazgen 22 benku

KoHTpoinpyemble 3HaHMSA: OIpejesieHre, KIacCU(PUKaL10, HOMEHK/IAaTypy, CBOMCTBa,
CrocoObI TIOSTyYeHHUsT U IPUMeHeHHe OeJTKOB,;

- BelllecTBa M MaTepHaJibl, IMMPOKO MCII0/Ib3yeMble B TTPAKTHKe: OeJKy;

yMeHHs1: OOBSCHATh: PEaKIMOHHYIO CIIOCOOHOCTh OpraHMUeCKUX COeJUHEHWUH OT
CTPOEHUSI UX MOJIEKY/I; BBIMOIHITh XMMUUECKUM SKCIIePUMEHT T0 Pacrio3HaBaHUI0 BayKHEWIINX
OpraHUuUeCKUX BeIeCTB, TIO/IyUeHHI0 KOHKDETHBIX BEIeCTB, OTHOCSIIUXCS K HW3YYeHHBIM
K/laccaM COeJMHEeHUIA;

Bonpocs! 15 codeceioBaHUA
1. Besnku Kak TNpUpO/HbIe MoOJMMephl. [lepBuYHasi, BTOpUYHAs, TpPeTUYHasi U 4YeTBepTUUHAas
CTPYKTYPbI OekoB. ®UOpUISpHBIe U TI00Y/IIpHBIE OemKH.
2. XumMuueckue CBOMCTBa Oe/IKOB: ropeHue, JeHaTypalys, TUPO/u3, KaueCTBeHHbIe (IJBeTHbIE)
peaxkLu.
3. Buonoruueckue GyHKI[UU OETKOB, UX 3HAUEHME.
4. benku Kak KOMITOHeHT ruiy. [Tpobiema 6e/TKOBOTO T0J/I0/IaHUS U TIYTH €€ PellleHMUs.

Kpurepuu oneHKH 001ue /i/isl yCTHOTO OTBeTa
5 6a/wtoB — OneHKa «5»: OTBET TIO/IHBINA W TPAaBU/IbHBIA Ha OCHOBAHWHM W3yYeHHBIX TEOPH;
Marepuan U3/10)KeH B OIpeZie/IeHHOM JIOTMYeCKOW Moc/e/l0BaTe/lbHOCTH, TUTePaTyPHbBIM SI3bIKOM;
OTBeT CaMOCTOSITe/IbHBIM.
4 6anna — OueHkKa «4»: OTBET IMOJIHBIM U MMPaBW/IbHBIA HA OCHOBAaHUU W3yUYeHHBIX TeOPUH;
Marepuas U3JI0KeH B OMpeZie/IeHHOW JIOTMYeCKOM I0C/ie[0BaTebHOCTH, MPU 3TOM JOMYILeHbI
JIBe-TPHU HeCyIIleCTBeHHbIe OIIMOKH, CITPaBIeHHbIe TT0 TPeOOBAHUIO YUUTEJIS.
3 6a/u1a — OneHKa «3»: OTBeT TIOJHBIM, HO TMPU 3TOM JIOMyIlleHa CyllieCcTBeHHasi olMbKa umm
OTBET HeTIOJ/IHBIN, HeCBS3HBIH.
2 fa/uoB — OneHka «2»: TpU OTBeTe OOHApPY)KeHO HelNOHMMaHWe YYall[iMCsi OCHOBHOTO
coziepykaHusi yueOHOTO MaTepuara Wiv JOMyIleHbl CylleCTBeHHbIe OIIMOKH, KOTOpPbIe yJaIuics
He MOXXeT MCIIPaBUTh MPU HABOASALLMX BOIIPOCAX YUUTEJIs.
Mempbiuie 2 6asoB He BBICTABISETCS.

IlpakTHueckas padora Ne 7.
AMUHBI. AMUHOKUCIOTHL. benky (MHCTPYyKLuMs MO BBINOTHEHUIO Ha CcTp 292).

Ilenb: ucciefoBaTh Ha MpakTUKe (M3MUYeCKMe U XUMHUUeCKHWe CBOWCTBAa aHWIWHA, TJIMLIMHA,
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Oeska.

Kpurepuu oneHKa o01mue /i/isi BBINO/THeHUs MPAKTHYEeCKOH padoThI
5 6a/10B: paboTa BbIMOHEHA MTOJHOCTBIO U MIPAaBUIBLHO, CZe/IaHbl TIPaBWIbHbIE HAO/IIOeHNs U
BBIBO/IbI; JKCIIEPUMEHT OCYILECTBJIEH T0 TJIaHy C YYeTOM TeXHHUKH 0e30MacHOCTH U TIPABUI
paboThl C BellecTBAMH U 00OpYJOBaHWEM; MPOSIB/IEHbI OPraHW3aLMOHHO-TPYJOBbIE YMEHUs
(Toaep)KUBalOTCS YMCTOTAa pabouero mecra W TMOPSIOK Ha CTOjie, SKOHOMHO HCITOJB3YIOTCS
peaKTHBBbI).
4 6as1a: paboTa BbIMIOJTHEHA TTPABUIBHO, C/le/IaHbl MPABU/IbHBIE HAO/TIO/|eHNs ¥ BLIBOJbI, HO TIPH
3TOM 3KCIIEPUMEHT TIPOBEZIEH He MOJHOCTBIO WM JOMYIIeHbl HeCYI|eCTBeHHbIe OMIMOKU B pa-
bore c BelecTBaMu 1 000PyIOBaHHEM
3 Oamta: pabora BBINOJHEHA TIPAaBWILHO HE MeHee YeM HaroJ0BUHY WM JOMylleHa
CyliecTBeHHasi omIMOKa B XOfle SKCTIepUMeHTa, B O0O0BbsSICHeHHH, B OQopmyieHMHd paboTel, B
cob/MIoIeHNH TIPAaBW/I TeXHUKH 0Oe30macHOCTH Mpy paboTe € BelljecTBaMHd W 00OpPYOBaHUEM,
KOTOPasi KCITPABJISIeTCS TI0 TPeOOBAHUIO YUUTEJIsI.
2 Oamna: gomyiieHel ABe (M Oosee) CyllecTBeHHble OIMMOKM B XOfle 3KCIIepUMEHTa, B
00bsicHeHUH, B O(GOpPM/IeHUH paboThl, B COOMIOAEHUM TPAaBU TEXHUKU 0e30MacHOCTU TIpH
paboTe c BelecTBaMu U 00OpYJOBaHWEM, KOTODbIE YYalllUHCS HE MOXXET WUCIPABUTh JaXKe M0
TpeOOBaHHUIO yUUTeJIs.
0 6a/un: paboTa He BBINIOJIHEHA, Y YUAI[eroCsi OTCYTCTBYIOT 9KCIIEPUMEHTA/IbHbIE YMEHHUS.

@DoHJ, TECTOBBIX 3a[jaHUM 715 TEKYLLero KOHTPOJIsl 3HaHUH 110 TeMe:
(Bblbepume 00uH npasu/ibHbIX 86APUAHN)
AMHMHOKHUC/IOTBI, He00X0AMMBbIe /I MOCTPOeHHUsI 0e/IKOB, MONMaAAlT B OPraHU3M
yejioBeKa:
+C Taien,
C BO3ZyXOM,
C BO/JIOH,
OT MaTepUHCKOr0 OpraHu3Ma.
Cnupa/ieBHIHOE COCTOSTHUE MO/TMIIENTHAHOU LielH AB/IAETCS CTPYKTYPoH Oeska:
MepBUYHOM,
+BTOPUYHOU,
TPETUYHOM,
YeTBepTUYHOMU.
JleHaTypainueH Ha3bIBaeTCA:
CBsI3bIBaHUE Oe/TKaMH MOJIEKYJT BOJBI,
+4acTUUHOe WY TI0JTHOe pa3pyllieHre NMPOCTPaHCTBEeHHOUM CTPYKTYPhI 0e/IKOB MpU COXpaHeHU!
TepBUYHOM CTPYKTYPBI,
pacliiernieHe MoUIMenTUAHON Lienu Mo/, AercTBrueM (hepMeHTOB,
rotepsi 6eIKOBOM MOJIEKY/IOW 3/IEKTPUUYECKOTO 3apsi/ia PH OTpe/ie/IeHHON KUC/IOTHOCTH CPeJIbI.
I'upon3 6e/IKOB UCIO/IB3YHOT:
+71J151 TI0JyUYeHUsl aMUHOKUCJIOT,
JI71s TIOJTyUYeHUsl CTYJHeH,
IJIsI CHYDKEHHSI paCTBOPUMOCTH Oe/TKOB B BO/I€,
JJIsl KaueCTBEHHOT0 0OHapy keHus1 OeJTKOB.
IIpu ropeHuy 0e/IKOB OIIYIIAETCA 3amax:
TYXJIBIX SIUII,
+XOKEeHOT0 pora,
aMMuaka.
rOpeJsion pe3vHBI.
Jins npoBefieHNsI KCAHTONPOTEHMHOBOI peaKkLU NOTPedyeTcs peareHT:
H>S04
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Cu(OH):

+HNO3

FeCl3

beslkamMu Ha3bIBAKTCA:

TIPUPOJHBIE TIOJIMMEPBI, MOJIEKYJ/Ibl KOTOPBIX MIOCTPOEHBI U3 OCTAaTKOB MOHOCAXapH/iOB;
+TIPUPO/IHbIE TTOTMMEPBI, MOJIEKYJIbI KOTOPBIX ITOCTPOEHbBI U3 OCTAaTKOB X-aMHUHOKHCJIOT;
TIPUPO/THBIE BEI[eCTBA. MPe/ICTaB/IsON[He COO0M C/I0XKHBIE 3(UPHI ITULEPHUHA U BBICIIIMX
KapOOHOBBIX KHCJIOT;

TIPUPO/THBIE TTOTMMEPBI, MOJIEKYJ/Tbl KOTOPBIX TIPEZCTaB/ISIOT COO0M Moc/e[0BaTe/TIbHOCTD
HYKJ/IEOTH/IOB,;

Kakwue u3 ¢pyHKIMIT CBOMCTBEHHBI Oe1KaM?

KaTa/IuTUUeCcKas,

TPaHCIIOPTHas,

3al[UTHas,

+BCe CBOMCTBEHHBI.

MaccoBas 01l KaKOro 3/ieMeHTa B 0e/IKax Hau0o/1b1as?

+yrneposa,

BOZIOPO/a,

KHMCJIOPO/ia,

asora.

B nosmmmepHoi ey 6e/1K0B cocejHHE 0CTaTKH aMHHOKHC/IOT CBSI3aHBI APYT C PyromM
CBA3BIO:

BO/IOPO/IHOM,

aMUHOM,

+IenTHIHOM,

JUCynbhUIHON.

BuTKH cnipa/ii BTOPMYHON CTPYKTYPHI 0e/IKa CKperIeHbI IJIaBHbIM 00pa3oM 3a cuer
CBfI3eH:

VIOHOBBIX,

KOBaJIeHTHBIX,

+BOJIOPO/JIHBIX,

AUCYTb(MUHOM.

K nenarypanum 6e1ka MO)KeT IPUBECTH:

JobaByieHre CUMBbHBIX 3J/IEKTPOJIUTOB,

HarpeBaHue,

(h13BO3M€ElCTBYE,

+BCe OTBETHI BEPHBI

Be/iku SIBNAAIOTCA 0/JHUM W3 BOKHEHIIHX KOMIIOHEHTOB IHIIH. B 0CHOBE YCKOPeHus 0eslKa
B )KeJIyJ0UHO-KHIIIEYHOM TPaKTe JIOKUT peaKkiiy:

OKHCJIeHHUS,

+TUApON3a,

TepuduKaLys,

JeruzipaTaLyu.

N3roroBsieHne 0e3e 0CHOBAHO Ha CIIOCOOHOCTH 0e/TKOB K:
TU/IPO/N3Y,

rUjpaTaluy,

+TIeHo00pa30BaHUIo,

JleHaTyparvu.

Jns1 mpoBeieHNs1 OMyPeTOBO peaKIuu MOTpedyeTcs peareHT:
HNOs3

(CH3COOQ).Pb,
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H>SO4
+CuSOs.
Hammumne cepbl B 0e/IKax 00Hapy)KMBaeTCsl C MOMOIIBIO peareHTa:
HNO3
Cu(OH)>
FeClz
+(CH3COOQO)2Pb
Taoura 22
MeTo/MKa poBe/leHHs KOHTPOJIs

[TapameTpbl METOUKH 3HayeHue rapameTpa

IIpenen nanTeILHOCTHA BCETO KOHTPOJIS 15 MuHyT

[TocnenoBaTeIbHOCTL BEIOOpPA BOITPOCOB CrnyuaiiHas

IIpenyiaraemMoe KOJMUeCTBO BOIIPOCOB 5

Kpurepun oueHku:
-5 OaI0B BBICTAB/ISETCS CTYJEHTY, KOTOPBbIM IIPaBUBHO BBITIOJIHSAET 5 TECTOBBIX
3a/IaHu1;
- 4 Ga/11a BLICTAB/ISIETCS CTYAEHTY, C/TH MPaBU/IbHO PEIeHO 4 TECTOBBIX 3a/JaHMS.
- 3 Gas1a BLICTAB/ISIETCS] CTYEHTY, eC/TH MPaBU/ILHO PellieHO 3 TeCTOBBIX 3ajaHHUsI
CamocrosTenbHas pabora
(JomamiHee 3a/jaHMe)
827, ynp.1-10

Htoroas KonrposbHas pa6ora mo pa3jeny «OpraHuueckass XUMHS»

Bapmuasnr 1.
1. 3anuiuuTe ypaBHeHUsl peakLMd, C MOMOILbIO KOTOPbIX MOXXHO OCYLIeCTBUTH IpeBpallleHMUs.
YKakuTe yc/i0BUs peakiuil. [laiiTe Ha3BaHUsI OpPraHMUeCKUM BelleCTBaM.
CH3-CH20H - CH3-C=0 - CH3-COOH
2. B omHOM U3 COCy[OB HaxOAWUTCS pacTBOP asbJierija, B JPYroM- pacTBOpP aleTOHa.
[peasioxkuTe criocobbl onpeziesieHrst COJepXKUMOT0 KaXKJIoro coCy/a.
3. CocraBbTe ¢opMmysibl BeljecTB: a) OyraHosn-2; 6) OyreH-3-0/1-1; B) ruApoKcubeH305; T) 2-
MeTu/0yTaHab.
4. Boruncivre 06beM Boziopo/ia (H.y.), BbIJEIUBIIErocs py B3auMozelcTeun 94 r deHonma c 51
HaTpusl.
5. 3anuiliMTe ypaBHEHHsl peakliiid, C TIOMOILbI0 KOTOPbIX MOXXHO OCYIIIeCTBUTH IpeBpallieHMUs].
YKakuTe yc10BUs peakjuil. [laiiTe Ha3BaHWS OPraHUYeCKUM BelleCTBaM.
CH3-CH2-C=0 - CH3-CH2-COOH - CH3 - CHCI - COOH
6. CocraBbTe (pOpMY/IbI OJHOIO TOMOJIOTA U BO3MOJKHBIX M30MEpOB BellleCTBa, COCTaB KOTOPOTO
C4H802. K kakMM KjaccaM OpraHUYeCKUX COeJlMHeHWN OTHOCATCS [JaHHble BelecTBa?
HaszoBure nx.
7. Kakue Macchl KUCJIOTHI U CMIMPTa HeOOXOAMMO B3SITh [ijIsl TIOJyueHUst 1 T MeTHialeTaTa mpu
BbIxozie 3¢rpa 60% OT TeopeTHUYECKH BO3MOYKHOTO?
8. 3anuimmTe ypaBHeHUsI peakluii, C TOMOIbI0 KOTOPbIX MOYKHO OCYILeCTBUThH MpeBpallleHusl.
YKakuTe yc10BuUs peakjuil. [laiiTe Ha3BaHWSI OPraHUYeCKUM Bell|eCTBaM.
Kpaxman — rioKo3a— 3TaHOM — STWIEeH — alleTHIeH — 0eH307 — HUTPOOeH30I.
9. CocraBbTe CTPYKTypHble GOpPMYJbl: a) HUTpoOeH307a; 0) MeTWIdTWIaMKHA, B) 2-
aMHHOITPOIIAHOBOU KUCJIOTHI; T') CaXxapo3bl.
10. BelurciiMTe MacCy NMpoAyKTa peakLuu, eciu /sl Hee UCIo/ib3oBanu 18,6 r anunvHa u 14,6 ¢
XJIOPOBOZOPO/A.

Bapwuanr 2.
1. 3anuinuTe ypaBHEHUsl peakldi, C MIOMOILbI0 KOTOPbIX MOXKHO OCYIIIeCTBUTH IpeBpallieHMUs].
YKakuTe yc10BuUs peakjuil. [laiiTe Ha3BaHWSI OPraHUYeCKUM Bell|eCTBaM.
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C2H2 - CH3-C=0 - CH3-CH2 OH

2. OOBsicHUTe, TIOUEeMY KHCIOTHbIE CBOMCTBA (heHOsa BbIpa)KeHbI CH/IbHee, YeM KHUCJIOTHbIe
CBOMCTBA BOJbI U CITUPTOB.

3. CocraBbTe ((oOpMy/bl BemecTB: a) IeHTaHAuon-1,2; 6) 3-6pomriporiaHanb; B)1,2-
JUTHIPOKCUOEH30T; T) MPOTaHo-2.

4. Tlpu okucneHuu 8,8 T YKCYCHOTO asb/erdja aMMHAuHbIM pPacTBOPOM OKcHJa cepebpa
BbIIeTWIOCh 35 T cepeOpa. BeIunc/iMTe MaccoByO /IO/II0 BBIXOZA cepebpa OT TeOpeTHYecKH
BO3MOJKHOTO.

5. 3anuiuuTe ypaBHEHHUs Peaklyi, C TIOMOLLbI KOTOPbIX MOXXHO OCYIeCTBUTH TpeBpallleHUs!.
YKakuTe yci0BuUsl peakuil. [laiiTe Ha3BaHUSI OPraHMUYeCKUM BelleCTBaM.

CH3 - COOCH3 - CH3 - COOH - CH3 - COONa

6. CoctaBbTe (pOpMyJ/Ibl OJHOTO TOMOJIOTAa U BO3MOKHBIX N30MEPOB BellleCTBa, COCTaB KOTOPOTO
C5H1002. K kakuM KjaaccaM OpraHM4eCKUX COeAUHEHWM OTHOCSTCA JaHHble BellecTBa?
Hasosure ux.

7. Kakoii 06bemM Boopojia (H.y.) MOXKHO TIOJIYUMTh TIPU B3auMojelcTBuu 13,2 T OyTaHOBOM
KUCJ/IOTHI C 6 T MeTa/uIM4ecKoro HaTpus?

8. 3anuiuTe ypaBHeHUsI peakLUi, C MOMOIbI0 KOTOPBIX MOYKHO OCYILeCTBUTh IpeBpaleHusl.
YKakuTe yc/i0BuUsl peaklvil. [laiiTe Ha3BaHUsI OPraHMUYeCKUM BelljeCTBaM.

Llenmono3a — IVIIOKO3a — 3TaHOJA — YKCYCHas KMC/IOTa — XJIOPYKCyCHasi KWCIOTa —
aMHMHOYKCYCHasl KUCJIOTa — aMUHOAL|eTaT HaTpHUsl.

9. CocraBbTe CTPYKTypHble (opMmysibl: a) 2,4,6-TpuHuTpodeHona; 0) AMMeTHIaMUHa; B) b-
aMUHOMAC/ISTHOM KUCJIOTHI; T) (PYKTO3BI.

10. TIpu BoccTaHoB/eHnu 12,3 T HUTpOOeH3osa mosydeHo 8,5 r aHwimHa. KakoBa maccoBas
[l0JI BBIXO/la aHW/IMHA OT TeOpPeTUYeCKH BO3MOXKHOT0?

KpuTepuu ojeHKH MHCbMEHHOW KOHTPO/IbHOH PadoThI
5 6a10B — OneHKa «5»: OTBET IMOJTHBIN 1 TIPAaBU/IbHBINM, BO3MOKHA HeCylieCTBeHHast OIn0Ka.
4 6a/uta — OneHKa «4»: OTBET HETOJHBINA WM JIOMYIeHO He Oosiee /IBYX HeCYIeCTBEHHBIX
[0)i117(70) &
3 6amma — Onenka «3»: paboTa BBINIOJIHEHA He MeHee UeM HArloJIOBUHY, [OMYyIeHa O/iHa
CylecTBeHHast OIIMOKa U TIPH 3TOM /IBe-TPH HECYI|eCTBEHHBIE.
2 fpata — OmeHkKa «2»: paboTa BBINIOJIHEHA MEHBIIIE YeM HArloJIOBUHY WM COZEPXKUT
HECKOJIbKO CYITIeCTBEHHBIX OIIMOOK.
0 6a10B — OneHka «1»: pabora He BBIIOHEHA.

,Z[OHOJIHI/ITEJII)HI)IE KOHTPOJ/IbHBbIE HCIIBITAHUA

[MpoBogsitcs ayiss oOywaromux, HabpaBimmx MeHee 50 0a/uloB (B COOTBETCTBHM C
[MonoxxenneM «O MOAYIbHO-PEUTHHIOBOM cHCTeMe»), (OPMHUPYIOTCS M3 UHMC/IAa OL@HOUHBIX
CPeZICTB TI0 TeMaM, KOTOpPbIe He OCBOEHBI 00yUaroIIIM.
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