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Pe3y/ibTaThbl 0CBOGHHS JUCHUTUTHHBI:
«Xumusn» IIIICC3 (CITI0)

no crnenuaabHocTU 36.02.05 KuHosiorusa

TpeOoBaHus K pe3y/IbTaTaM O0CBOEHHUS AUCIUTLTMHBI:

TpeOoBaHus K pe3y/IbTaraM 0CBOEHHUS AMCIUIUTHHBI:

Ymemb:
- Ha3bIBaTh: M3yUeHHbIE BellleCTBa M0 TPUBHAIBHOM UK MEX/IyHapOAHON HOMEeHK/aType;
- OTpe/ieNiATh: BaJIEHTHOCTh U CTeleHb OKWC/EeHHs XUMHUeCKUX 37IeMeHTOB, THUIl XUMUUYECKOU
CBSI3U B COeUHEHMSIX, 3aps/ WOHa, XapaKTep Cpelbl B BOJHBIX pacTBOpaX HEOPraHUYECKUX U
OpraHUuecKWx COeJUHEHWM, OKHC/IUTeTh W BOCCTAaHOBUTE/b, TMPUHAZJIEXKHOCTh BeI[eCTB K
pa3HbIM KJ/lacCaM HeOPTaHUUYeCKUX U OpPraHUueCKUX COeMHeHU;
-XapaKTepr30BaTh: 3/IeMeHThI MaJIbIX TIePHUO/IOB TI0 UX MOJI0XKeHUIo B [TeproanuecKoi
cucreme [1.M1. MeHeneeBa; o0li[ie XUMUUECKUe CBOMCTBA META/IJIOB, HEMETA/I/IOB, OCHOBHBIX
K/IaCCOB HeOpraHWYeCKUX M OpraHWYeCKUX COeAVHEHUM; CTpOeHWe W XUMHYecKue CBOWCTBa
M3yUYeHHbIX HeOpraHUYeCKUX U OPraHuueckKuX COeJUHEeHUH;
- 00BSCHATB: 3aBUCHMOCTh CBOMCTB BeII[eCTB OT UX COCTaBa U CTPOEHUs], IPUPOJYy XUMUUECKOU
CBs131 (MIOHHOM KOBaJIEHTHOM, MeTa/l/InueCcKO 1 BOIOPO/IHOM), 3aBUCUMOCTb CKOPOCTHU
XUMHUYECKOH peaklUU 1 TI0JI0’KeHHe XUMUUYeCKOT0 paBHOBECHS OT Pa3/InUHbIX (PaKTOPOB;
- BBITIOJIHATb XMMUUECKHIM 5KCIIEPUMEHT: TI0 pacrlio3HaBaHUIO Ba)KHENIIINX HEOPTaHUUeCKUX U
OpraHUuecKrX COeJMHEeHUN;
- IPOBO/JJUTh: CAMOCTOSITE/IbHBIA MOUCK XUMHUYECKOW MH(OPMAaLIMKY C UCTIOIb30BaHUEM
Pa3/IMYHbIX UCTOUHUKOB (HayYHO-TIOMYJ/IIPHBIX U3/laHUM, KOMIbIOTePHBIX 0a3 JaHHbIX, peCypCcoB
WHTepHeTa); WCMOMb30BaTh KOMIIbIOTEpHbIE TEXHOJOTMM [asi 00paboTKM U Trepejauu
XUMHUYECKON
MH(OpMaLUY 1 ee TIPe/ICTaB/IeHUs] B Pa3/IMUHbIX (opMax;
- CBsI3bIBaTh: M3yUeHHbIM MaTepras co CBoel IpodecCOHaTbHOM [esiTeIbHOCThIO;
- pelaTh: pacueTHbIe 33/jauy 110 XUMHUYECKUM (opMYyJiaM U YpaBHEHHUSIM;
- UCI0JTb30BaTh NpHoOpeTeHHbIe 3HAHHUS U YMEHHs B IIPaKTUUeCKON JeTeTbHOCTH U
TOBCeIHEBHOM JKU3HU:
* 1711 0OBSICHEHUSI XUMUUECKUX SIBJIEHUH, TIPOUCXO/SIINX B PUPO/ie, OBITY U Ha
TIPOM3BO/ICTBE;
* oripeie/ieHHsi BO3MOXXHOCTH MPOTEeKaHUsI XMMUUYEeCKUX TTpeBpalljeHUid B pa3/IMUHbIX yC/IOBUSIX
Y OLIeHKM UX M0C/Ie/ICTBUM;
* 5KOJIOTMYeCKU IPAMOTHOrO TIOBE/IeHHsI B OKPYKatollleid cpefie;
* OLIEHKM BJIMSIHUSI XUMHYECKOT0 3arpsi3HeHUsi OKpY)Karolllell cpe/ibl Ha OpPraHv3M 4Ye/ioBeKa U
JIpyTye >KVBble OpraHu3MBbl;
* Ge3omacHOro obpaireHys C TOPIOUYMMH U TOKCUUHBIMU BeI[eCTBaMH U 1ab0paTOPHBIM
obopyaoBaHueMm;
* IPUTOTOBJIEHUST PAaCTBOPOB 3a/IaHHOM KOHLIEHTPAL[UH B OBITY Y Ha TIPOU3BO/ICTBE;
* KDUTUUYECKOU OLIeHKU JI0CTOBEPHOCTH XUMUUECKOW UH(OPMaLUH, TIOCTyTaroIei U3 pa3HbIX
HMCTOUHUKOB



3Hamb:

- BaKHeWIIMe XWMHUUYeCKHe TOHSTHS: BeIeCTBO, XMMHUUECKHI 3/1eMeHT, aToOM, MOJeKyJa,
OTHOCHTe/IbHAsi aTOMHasi Macca, OTHOCUTe/IbHasi MOJIeKy/sipHas Macca, HOH, asuIOTpOIus,
M30TOIbl, XUMHUUECKasi CBfi3b, 3/€KTPOOTPHULATEeNbHOCTb, Ba/J€eHTHOCTb, CTeNeHb OKHUC/EeHWs,
MOJTb, MOJISIPHAsT Macca, MOJISIPHBIA 00beM ra3000pa3HbIX BeIleCTB, BelleCTBa MOJIEKY/ISIPHOTO U
HEMOJIEKY/ISIPHOTO CTPOEeHUsl, PACTBOPHBI, 3/IEKTPOJIUT U He 3/1eKTPOJIUT, 3J/IeKTPOIUTHUecKast
JMCCOLMAaLIMsl, OKUCUTENb U BOCCTAaHOBUTEJIb, OKHUC/IEHHEe M BOCCTaHOBJ/IeHUe, TerioBoi 3¢ dekT
peakly, CKOPOCTb XMMMUECKOW peaklUd, KaTaiu3, XUMHUUeckoe paBHOBeCHe, YTJIepOJHBIN
cKesieT, PyHKLMOHaIbHas TPyIIa, U30MepHsi, TOMOJIOTHs;

- OCHOBHBIe 3aKOHbI XMMHH: COXpaHeHHe MacChl BelleCTB, MOCTOSTHCTBA COCTaBa Bell[eCTBa,
[Teprnoanueckuii 3akoH [.1.MeHjeneeBa;

- OCHOBHbIE TEODUU XUMHU: XUMHUUECKOU CBSI3H, 3/IEKTPOJIMTUUECKON AUCCOLUALIU, CTPOEHHUS
OpraHu4ecKrx U HeopraHUueckux CoeZMHeHU;

- Ba)KHeHIlIMe BelecTBa W MaTepHuasbl: MeTa/Ulbl U CIUIaBbl, CepHasi, CO/siHasi, a30THas U
YKCyCHasi KACOThbI; OraropoJHble rasbl, BOAOPO/, KUC/IOPO/, TajoreHsbl, 1je/l0YHble MeTallbl;
OCHOBHbIE, KUCJIOTHbIE U aM()OTepHbIe OKCH/IbI U TUJIPOKCHU/IBI, I1]eJI0UH, YTJIeKUC/bIA U yrapHbIi
rasbl, CEPHUCTBIN ra3, aMMUaK, BoJia, IPUPOJHLIN ra3, MeTaH, 3TaH, 3TU/IeH, alleTU/eH, XJI0puJ
HaTpusi, KapOoHAT U rupoKapboHaT HaTpus, KapboHaT U docdaT Kanblus, 6eH30/1, MeTaHOJ U
3TaHOJ, CJIOXKHbIE 3(UpBI, XKUPbI, MblIa, MOHOCaxapy/bl (I/I0KO03a), Aucaxapuzbl (caxaposa),
nosiicaxapuzibl (Kpaxmana W I[e/ITF0I03a), aHW/IWH, aMHUHOKHUC/IOTBI, Oe/Kh, HCKYyCCTBeHHbIe
BOJIOKHA, KayuyKH, I71aCTMacchl.

B pe3ynbraTe ocBoeHUsi 00pa30BaTe/IbHOW TPOrpaMMbl Y BBIMTYCKHUKA [JO/DKHBI OBITH
cchopMUpOBaHbI 00IIe KOMTIETEHL[UH.

BhbINMycKHUK, OCBOMBILIKI 00pa3oBaTe/lbHYI0 TPOrpamMmy, Ao/bKeH 06/1ajaTh ClaeayouMu
obrmmmu KommneteHiusaMu (panee - OK):

OK 01. Broibupars cmocobbl pelieHusi 3aad  MpodecCHOHANTbHON  IeATebHOCTU
TIPUMEHUTETbHO K Pa3/IMUHbIM KOHTEKCTaM;

OK 02. Wcrnonb3oBaTb COBpPEMEHHbIe CpeACTBAa IOUCKA, aHa/liv3a W WHTepHpeTalyu
vH(opMald ¥ HWH(OPMal[MOHHbIe TEeXHOJOTUM [Jisi BBITIOJIHEHHs 3afiad TpodeccroHalbHOU
JlesiTe/IbHOCTH;

OK 04. OddexTriBHO B3aMOZIeHCTBOBATh U Pab0TaTh B KOJ/VIEKTHBE 1 KOMaH/Ie;

OK 07. CopelictBoBaTh COXpaHEHUIO OKpYJKarolled cpefbl, pecypcocbepexeHHo,
MIPUMEHSITh 3HaHWS 00 W3MeHeHWM K/rMMara, TPUHOWNBI OepeXX/JMBOro TpOW3BO/ICTBA,
3 PeKTUBHO [IelICTBOBATh B Upe3BbIUaliHbIX CUTYaLUsIX;

B pe3ynbTaTe ocBoeHUs yueOHOM AMCIUITMHBI BHITYCKHUK A0/DKeH 00/1a1aTh

CleyLMMU JIMYHOCTHBIMU pe3y/ibTaTaMuU:

JIPo 4 - chopMUpPOBaHHOCTb MHUPOBO33pEHUS, COOTBETCTBYIOIET0 COBPEMEHHOMY YDOBHIO
Pa3BUTHSI HayKu W OOIIeCTBEHHOM TMPaKTHKH, OCO3HAHHOTO HA [HUajore KyJbTyp, a TaKke
pa3MuHbIX (opM O0OIIeCTBEHHOTO CO3HAHUS, OCO3HAHUSI CBOEr0 MeCTa B IOJIUKYJ/IbTYPHOM
MUpE;

JIPo 5 - chopMHUpPOBAaHHOCTbL OCHOB CaMOPa3BUTHUSI MU CAMOBOCIIMTAHUS B COOTBETCTBUM C
o01ieyesioBeUeCKMMUA [IEHHOCTSIMH W WJiea/laMd  T'DaKJaHCKOro 00IecTBa; TOTOBHOCTh U

CIIOCOOHOCTH K CaMOCTOSITE/TbHOM, TBOPUECKOM U OTBETCTBEHHOU JIeSITe/TbHOCTH;
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JIPo 7 - nposiB/ieHre HaBbIKOB COTPYHUUYECTBA CO CBEPCTHUKAMU, A€ThMU MJIAZIIero Bo3pacTa,
B3pOC/BIMU B 00pa3oBaTe/NbHOM, OOIeCTBEHHO T10JIe3HOW, Y4ueOHO-UCC/Ie[j0BaTe/IbCKOM,
MIPOEKTHOM U JPYTUX BUAX [1eSTeIbHOCTH;

JIPo 9 - rOTOBHOCTh M CIIOCOOHOCTh K 00Opa30BaHHWIO, B TOM UHCJIE CaMOOOpa30BaHMIO, Ha
MPOTSDKEHUH BCEHM J>KW3HHU; CO3HATe/JbHOEe OTHOIIIeHHe K HeNpephbiBHOMY 00pa3’0BaHHIO Kak
YCJIOBUIO YCIEIIHOM MpodecCHoHaIbHOM U 00IeCTBEHHOM /IeSITeIbHOCTH;

JIPo 12 - OepexxHOe, OTBETCTBEHHOE M KOMIIETEHTHOE OTHOIIEHHe K (U3NUeCKOMYy U
TICUXOJIOTUYeCKOMY 3[I0POBBIO, KaK COOCTBEHHOMY, TaK W APYTHMX JIHO/lei, yMeHHe OKa3biBaTh
NepBYI0 MOMOLLb



IMacnopT ¢)oH/1a OLIEHOYHBIX CPEACTB

IITIICC3 (CIIO) no cnenuananbHocTH: 36.02.05 KiiHostorusa

KonTponupyemsblie

HaunmenoBauue
OLIeHOYHbBIX CPEeJICTB

KoHnTtponvpyemsble
Ne JWlaKTUYecKue Jpyrue onjeHOYHbIe
KOMIIOHEHTEI TecThl,
n/n eJUHULIbI Ccpe/CTBa
KOJI-BO
" BU/J] KOJI-BO
3alaHuM .
3a/laHuM
1 2 3 4 5 6

Pa3pen 1. «O0mas U HeopraHuyeckas XuMusi. XuMHYeCcKHe CBOWCTBA U MpeBpalleHust
BenjectB. Heoprannueckue

coeIMHeHUs»
OK 01, OK 02, OK 04, OHPOC
Tema 1.1 OK 07, 31; 32; Bi; Bo, Perienune 13
1 OcHoBHBIe IOHATHSA | TP 4, JTPo 5, JIPo 7, 21 TUTIOBBIX 3a/au 23
M 3aKOHbI XUMHH JIPo 9, JIPo 12 JomariHue 19
3a/laHue
Tema 1.2 Ompoc 7
Pemene e |12
2 nepuoauYecKas OK 07, 31; 32 By; By, 26 3a/laHue
cneTeMa JIPo 4, JIPo 5, JIPo 7,
I.A. MeHpe/1eeBa. /IPo 9, TPo 12
CTpoeHue aTroma
OK 01, OK 02, OK 04, Ompoc 13
3 Tema 1.3 OK 07, Y1, Bz; B3, J/IPo 17 Pemtenue 3agau 9
Ctpoenue Bewectna. | 4, /IPo 5, /IPo 7, JIPo Homaraue 10
9, JIPo 12 3a/jaHye
Ornpoc 9
Tema 1.4 OK 01, OK 02, OK 04, Pemnienue 3agau 8
4 Bopa. PactBopsl. |OK 07, Yi; B2; B3, JIPo 20 [TpakTrueckas 1
dnekTtpoautnueckas | 4, JIPo 5, JIPo 7, JIPo pabota
JICCOLHaIus 9, IPo 12 HomarHue 19
3a/laHue
Onpoc 9
Tema 1.5 OK 01, OK 02, OK 04, Peruexme sazay ;
5 XuMugeckue OK 07, 31; 32; B; B, 26 ﬂ;’;‘g}fﬁge
peakuuu JIPo 4, JIPo 5, JIPo 7, KoHTpOMbHas 9
JIPo 9, JIPo 12
pabora
Tema 1.6 OK 01, OK 02, OK 04, Omnpoc 17
6 BemecTBa U ux OK 07, 31; 32; Bi; By, 19
CBOMCTBA UTPo 4, JIPo 5, JIPo 7,
UIPo 9, JIPo 12
Pa3pen 2. «Oprannyeckas xumus. Oprannyeckuie coeJUHeHUsI»
- Tema 2.1 OK 01, OK 02, OK 04, 11 Omnpoc 9
OcHoBHbIe noHsiTusA (OK 07, Pemienne 3a7iau 7




OpPraHvYecKou 31; 32; Bi; Ba, JIPo 4, HomarHue
XUMUH U Teopus JIPo 5, J/IPo 7, JIPo 9, 3a/laHue
CTpOeHus JIPo 12
OpraHuYecKux
COeJMHEeHUH
Tema 2.1.1 IIpegmet |OK 01, OK 02, OK 04, Ornpoc 11
OpraHuYecKou OK 07, Y1 ; Bz; Bs, JIPo 21 Pentenue 3agau 4
XHMHH 4, JIPo 5, /IPo 7, JIPo Homarnue 15
9, /IPo 12 3a/laHue
Ornpoc 10
Pentenue 3agau 8
Tema 2.2.-2.9 OK 01, OK 02, OK 04, HomarHue 11
7 Yrnesogopoas! u ux (OK 07, Yi; Bz; B3, JIPo 45 3a/laHue
IpUPOJHbIEe 4, JIPo 5, JIPo 7, JIPo [TpakTrueckas 3
HCTOUYHHKH 9, JIPo 12 pabota
KonTtposibHas 2
pabota
Ornpoc 19
Tema 2.10-2.12 OK 01, OK 02, OK 04, Perienue 3amau 15
8 Kucnopopacoaepxaiy (OK 07, Y;; Bz; B3, JIPo 45 [TpakTnueckas 4
e opranuveckue | 4, JIPo 5, IPo 7, JIPo pabota
COeAUHeHUsA 9, IPo 12 JomariHue 10
3a/laHue
Ornpoc 15
Azsiiiéi)iiiie OK 01, OK 02, OK 04, Pelienue 3amau 20
9 opraHuyecKue OK 07, Y1, B2; B3, J/IPo 20 [TpakTHueckas 2
pE——— 4, JIPo 5, JIPo 7, JIPo pabota
9, JIPo 12 Homaraue 15
ITonumepsnl
3a/jlaHue
Bcezo: 262 402

MeToanKka npoBeieHHsI KOHTPOJIA 10 MPOBepKe 0a30BbIX 3HAHUM
N0 AMCIUIIIMHE «XHUMHA»

Pazpgen 1. «O0mas U HeopraHuueckasi XauMusa. XMMHYeCKHe CBOMCTBA U MpeBpalieHUus
BemecTB. Heoprannueckue coefgriHeHUsA»
Tema 1.1. OcHOBHBIE NOHSATUSA U 3aKOHBI XUMHH

Kontpompyemsie komnoneHtbl: OK 01, OK 02, OK 04, OK 07, 3;; 32; Bi; Bz, JIPo 4,

JIPo 5, JIPo 7, JIPo 9, /IPo 12

KoHTpo/mpyemble 3HaHUA: OTNpe/ie/ieHUs] TIOHSATUM «aTOM», «3JIeMEeHT», «MOJIeKy/ia»;
(hopMy/MPOBKY OCHOBHBIX 3aKOHOB XHMMHUUY;
yMeHHMSsI: TIPOBO/IUTh PACUeThl 10 XMMUUeCKUM (OpMy/iaM U ypaBHEHUSIM peakivil.

1. CocraB BelecTBa.

XUMH4YeckKue 3JIEMEHTHI.

Bonipocsl i/isi MpoBeieHus OMpoca:

3JIEMEHTOB: aTOMBI, ITPOCThLIE U C/IOXKHbIE BEIlleCTBA.

Criocobbl

CylieCTBOBdHHSA XHWMHNYECKUX




2.BerjecTBa MOCTOSIHHOTO U TEPEMEHHOTO COCTaBa. 3aKOH TIOCTOSIHCTBA COCTaBa BeIeCTB.
BerjecTBa MO/IeKy/IIpHOTO ¥ HEMOJIEKY/IIPHOTO CTPOEHHUSI.

3. 3mepeHue BelrjectBa. Macca aToMOB U MOJIeKy/1. ATOMHas eZjuHuLia Maccbl. OTHOCHTe/IbHbIe
aTOMHasi ¥ MOJIeKYJISIpHasi MaccChbl.

4. KonmmuyecTBO BelllecTBa U eIMHULIBI €r0 U3MepeHUs: MOJlb, MMOJIb, KMOJIb. Yucio ABorazpo.
MounspHas macca.

5. ArperatHble COCTOSHMSI BeIL[eCTBA: TBepjoe (KpUCTa/UyTMdecKoe W aMOpGHOe), >KUAKOe U
raszoo0pasHoe.

6. 3akoH ABOTajipo U ero cjaeCcTBYs. MosIpHbIM 00beM BeljecTB B ra3000pa3HOM COCTOSIHUH.
7. OObeIMHEHHBIN ra30BbIM 3aKOH U ypaBHeHHe MeH/jesieeBa—KiiamneipoHa.

8. Cmecu BellecTB. Paznmuuusi Mexxly CMeCsIMA U XUMUUEeCKHMU COeZIUHEeHUSIMU.

9. MaccoBast ¥ 00beMHast ZI0JId KOMITOHEHTOB CMECH.

10. BemjectBo. AToM. Monekyna. XuMuueckui saemeHT. AstoTponus. [IpocTeie U C/10)KHBIe
Bell|eCTBa.

11. KauecTBeHHbI! U KOJIMUECTBEHHbIM COCTaB BeLeCTB.

12. Xumuyeckue 3Haku U ¢hopmyJ/ibl. OTHOCHTETbHbIEe aTOMHast U MOJIEKYJIsIpHast MacChl.

13. KonmuecTBO BeljecTsa.

KpuTepuu OLleHKH YCTHOr'0 0TBeTa
OneHka «5»:

* OTBeT MOJIHBIN U HpaBI/IJ'Ibelfxi Ha OCHOBAHHWHU WU3YUYEHHBIX TeOpHﬁ;

¢ MaTepHa/l U3J/1I0)KEH B OHPE,ELETIEHHOI‘/JI JIOTUUeCcKoM noc/je0BaTe/IbHOCTH, JIMTEPATYPHBIM
SA3BIKOM,

* OTBET CaMOCTOSITe/IbHBIHN.

Onenka «4»:

* OTBET MOJIHBIN U HpaBI/IanbIﬁ Ha OCHOBAHHWH N3YUYEHHBIX TeopHﬁ;

¢ MaTepHall H3J/I0OKEH B OHpe,E[eJIEHHOfI JIOTUUeCKOU nocjienoBaTe/IbHOCTH, IIpU 3TOM
AOIylLlIeHbl [ABe-TPU HeCylleCTBeHHbIe OH.H/I6KI/I, HCIpaB/IEHHbIE T10 TPE6OBaHI/II'O
YUMTEIS.

Onenka «3»:

* OTBET IOJIHLIN, HO MPU TOM JOMYyIleHa CYIIeCTBeHHas OIIMOKa WM OTBET HEIOJHbIMH,

HEeCBSI3HbIM.
OneHka «2»:

* IIpY OTBeTe OOHApyKeHO HerMOHMMAaHWE YYalMMCs OCHOBHOIO COJEpKaHUs yueGHOro
marepyanga WM JOMNYILEeHbl CYIeCTBeHHbIe OIIMOKH, KOTOpbIe Y4Yall[Uicad He MOXKET
UCIIPAaBUTh MPU HaBOJALIMX BOIIPOCAX YUUTEJIs.

Onenka «1»:
* OTCYyTCTBHE OTBETA.

TumnosBble 3ajauM N0 pasjenry

1. TTonb3ysick mepUOAMYECKON CUCTEMOW XMMHUUeCKUX 3y1eMeHTOB []. V. MeHzeneeBa, yKakuTe
OTHOCHUTeJ/IbHbIe aTOMHbIe MaCChl a/IFOMUHUS, XJI0pa, HaTpusl, KUC/I0PO/a, a30Ta.

2. BpluMciMTe OTHOCUTENBHYIO MOJIEKY/ISIDHYIO Maccy KapOoHaTa KasblLiysi, HMEFOLero
dbopmyny CaCOs,

3. Belunc/iMTe OTHOCHTEJIBHYIO MOJIEKY/ISIPHYIO MacCy Cy/ibdara aaroMUHus, GOopMy/ia KOTOPOro
Al(SO4)s.



4. BbIUuKMCIUTE OTHOCUTE/NILHYIO MOJIEKY/ISIPHYI0 Maccy opTodocopHON KHUC/IOThI, ec/id
M3BECTHO, UTO COOTHOLLIEHHe aTOMOB BOZOpoZa, (ocdopa M KUCIOpPOZa B MoOJeKysae pPaBHO
COOTBETCTBeHHO 3:1:4.

5. BeruncimTe MaccoBoe OTHOLIEHHE XMMUUeCKHX 3/IeMeHTOB B TMIDOKCH/Ie KasbLUsl.

6. Belunc/iMte MaccoBoe OTHOILIEHHE XMMAYECKUX 37IeMeHTOB B KapboHaTe KaslbLusl.

7. BbrurcmTe MaccoBble [JOIU 3/1IEMEHTOB B MOJIEKYJle CePHOM KHUC/IOTHI.

8. Bblunciiute MaccoBble J0/IM 3/IeMEHTOB B MoJieKyse okcrza »kenesa (I1I).

9. BerurciuTe, cKobKO 1Mo Macce pocdopa cogepxxutcs B 28,4 r okcuga docdopa (T).

10. B kakoi1 Macce okcHuia KaibLiusi cofilepXuTcs 1,6 r KanbLusi?

11. CKOJIbKO MOJIeKYJ1 COAEP>KUTCS B BOJle Maccou 72 r?

12. Kakoe K0/M4eCTBO Bell|eCTBa 3aK/H0UYEHO B YIJIEKUC/I0M rase maccor 110 r?

13. HaiiTu Maccy okcujia MeJu KomuecTBoM BelilecTBa 0,4 MOJIb.

14. Kakoe KOMuecTBO BelljeCcTBa cOCTaB/sieT 23,4 cynb(ara HaTpUs?

15. Kakoii 06bem 3anumarot 0,2 MoJib a3ora?

16. Kakoe KomMuecTBO BelljeCTBa B KUCI0poje oobeMom 112 n?

17. KakoBa Macca a30Ta, B3sToro obsemom 67,2 71 (H.y.)?

18. Kakotii 06beM 3aHUMAIOT 8 T K1c/iopoza?

19. TInotHOCTH ra3a o Bogopoay paBHa 8. KakoBa oTHOCHTe/IbHasi MOJIEKYyJIsIpHasi Macca 3TOro
rasa?

20. ITnoTHOCTB Ta3a 1o Bo3ayxy paBHa 2. KakoBa macca 5,6 71 (H.y.) 3Toro rasza?

21. KakoBa macca HUTpaTa Menu, obpa3ymolerocs npy B3aumogeiicteuu okcuza meau (II) c
a30THOMW KHUC/IOTOM?

22. Omnpepenure 00beM BOZAOPOZQ, BCTYIAMIIErO0 B peakiuio C 15 7 Kuciopoja mpu
obpa3oBaHuM Bozbl. OObeMbl Ta30B U3MepPeHbI TPH H.Y.

23. Berunciuth 00beM okcuza yriaepoga (IV), momyueHHbIH TIPY CrOpaHUY arjeTrsieHa 06beMomM
10 1 (H.y.).

KpuTtepuu o1ieHKH yMeHHs peliaTh pacyeTHbIE 3aJauH:
5 danioB:

B/Ia/leHWeM KYyJbTYpPOWM MBIIIJIEHHsT; CIIOCOOHOCTBIO K 0000IeHuto,  aHau3y,
KPUTHUYECKOMY OCMBICJIEHUI, CHCTeMATH3al[|1, IOCTAHOBKE LIe/iel 1 BbIOOpY MyTel MX



JOCTWKEHHs, B JIOTHUECKOM PacCy>KJEHWH W pellleHWH HeT OHIMOOK, 3ajlaua pelieHa
palMOHAIBHBIM CITOCOO0M.
4 6a/na:
B JIOTHUECKOM PACCY)KeHUH U PeIlieHHH HeT CYII[eCTBeHHBIX OIIMOO0K, HO 3a/jaua pelieHa
HeparvoHaIbHBIM CITOCOO0M W/TH [OMYIIIeHO He Oosiee BYX HECYI[eCTBEHHbIX OIINOOK.
3 ba/ia:
B JIOTHUECKOM PacCy’>KZeHHUH HET CYIleCTBeHHBIX OIIMO0K, HO [OIMyIlieHa CyIlieCTBeHHast
2 baia:
HUMEIOTCS CYI[eCTBeHHbIE OIIMOKHU B JIOTHYeCKOM PACcCy’KA€HHUU U B PEIleHHH.
1 6amn:
OTCYTCTBH€ OTBeTa Ha 3aJjaHue.

CamocrosTenbHas padora
(JlomariHee 3afaHue)

Bormpocs! g5t caMOIpoBepKu:
Yro sIB/IsIeTCs TPeMeTOM U3yUeHUs] XUMUU?
Yro riokasbiBaeT XuMHuecKasi popmysia’?
3. IlpuBeguTe MpUMepbl XUMUUECKUX BeIeCTB, WCIIOb3yeMbIX B TPOMBIIIIEHHOCTH,
Ce/IbCKOM XO035IICTBe, OBITY.
4. TlpuBeauTe KpaTKOe M3/I0)KeHHe aTOMHO-MOJIEKY/ISIPHOTO yUeHMUsl.
Ha3oBuTe yueHbIX, BHeCIIMX HauWOOMbLIWK BK/Ia[ B pa3BUTHe U YTBepXK/eHUe
aTOMHO-MOJIEKYJISIPHOTO YUeHUsI.

6. Kakue skcriepuMeHTa/nbHble (PAKThl CBUJETEILCTBYIOT O peajibHOM CYIlleCTBOBaHUU
aTOMOB Y MOJIEKYI.

7. BblyunTe 3HaueHHe MOCTOSTHHOW ABOra/ipo, XapakTePUCTUKY HOPMaJbHBIX yC/I0BUN
(maBneHve u TemmiepaTypa) U 06beM 1 Moisi Ta3a MpyU HOPMaJIbHBIX YCJIOBUSX (H.Y.).

8. Kak ucrnonb3yrT Ha MpakTUKe 3aKOH IOCTOSTHCTBA COCTaBa U 3aKOH COXpaHEeHUs
Macchl Bel[eCTB.

9. Kakyr pa3MepHOCTb WMEKT BE/JIWUYMHBI: KOJMYECTBO BELeCTBA, OTHOCHUTEJbHAas
MOJIeKYJ/ISIpPHas Macca, MOJISIpHasi Macca, MOJISIpHbIN 00beM, Macca BellecTBa, 00bem
rasa’?

PemieHue 3alay Ha HaXO)K[EeHWE OTHOCHUTETbHOW MOJIEKY/ISIPHOM MacChl, OrpefereHue

MacCOBOM [0/ XUMHUYECKMX 7IEMEHTOB B C/IOKHOM BellleCTBe; KOJIMUeCTBa BelllecTsa U T.[.

1-3. Kakoii 00beM (pu H.y.) 3aHuMaeT 1r:

1. cepoBogopoa;

2. KMCJI0po/a;

3. amMmMHakKa

4-6. Haiiagute Maccy (npu H.y.) 2,8 /1 c/ieAyronjux ra3os:

4. X710poBOJIOPO/a;

5. propa;

6. yriiekucsioro rasa.

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

7. 3x10*! monekyn rasa?

8. 12x10** monekyn rasa?

9-10. CKo/1bK0 MoJIeKy/I (TIPH H.y.) COAePIKUTCS B:

9. 1,4n a3ora;

10. 11,2mn1 ku1ciopoga.

N

o1
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@DoHA TeCTOBBIX 3aJJaHUM /I/If TEKYI[ero KOHTPOJIsl 3HAaHUHU 10 TeMe:

Bbibepume 00uH npagu/ibHbIX 8APUAHM:

Menpuameid XHMHYECKH He/Ie/TMMOH YacTHIleH BelllecTBa SIB/ISeTCs:
MOJIeKyJ1a

HOH

+aTomM

XUMHWYECKUI 3JIeMEHT

KosinuecTBo BemecTBa — 3T0:

+TIOpLIUS BeleCTBa, M3MepeHHast B MOJISIX
UKC/I0 CTPYKTYPHBIX YacTHL], paBHoe 6:10%
Macca BelllecTBa

HaBeCKa Bell[eCcTBa

M30T0NBI XMMHYECKOr0 3/IeMeHTa 0T/INYalTCA JPYyr OT jpyra:
+110 UMC/Ty HEUTPOHOB

T10 UMC/TY 3JIEKTPOHOB

T10 YMC/Ty TIPOTOHOB

T10 MOJI0KEHUIO B IepPHUO/INYECKON CUCTeMe

M3 nepeunc/ieHHbIX SIBJIeHUN 0TMeTbTe XMMUYeCKHe:
+I'opeHue crinuku

+CKucaHue MOJIOKa

+P>kaBJieHMe KeJjie3a

[IpaBeHue metasia

Kakoii 3aK0H JjaeT 0CHOBY /I/Isl COCTaB/IeHUS] XUMHUYECKHMX peaKkIuu?
3aKOH MOCTOSTHCTBA COCTaBa BelljecTBa

3aKOH 5KBUBA/IEHTOB

+3aKOH COXpaHeHHUsI MacChl BelljecTBa

3akoH ABOrazpo

UTo Ha3bIBaeTCA MOCTOSIHHON ABOrajpo?

1MosIb BellecTBa, cofepkamuii 6,02-10 **monexyn

+Uucio vactur 6,02-10%%, copeprkarquxcs B 1 Mosib mo60ro BelecTsa
1Mosib BemlecTBa, cogepxkamuii 6,02-10 % aromos

Copepskanue 6,02:10 2 atomoB B 12 r. yriepoga

Kem ycraHOB/1eH 3aKOH IOCTOSIHCTBA COCTaBa Beljecrsa?
M. B. JIoMOHOCOBBIM

k. TanmbToHOM

+K. IIpycTtom

A. ABorazapo

MHorue XuMHYeCKHe 3/IEeMeHThI 00Pa3y0T HeCKO/IBKO MPOCTHIX BellecTB, 00/1a/Jaloux
pa3/IMUHbBIMU cBolicTBaMH. Kak Ha3bIBalOT 3TO siB/IeHHe?

rnommopduaMom

rOMOJIOTHEN

MHOT'OMEPHOCTBIO

+a/I0Tponuen

XuMHUYecKHe CoeAUHeHHs NepeMeHHOr0 CoCTaBa Ha3bIBalOT:
11



CJIO)KHBIMU BeI[eCTBaMU
JaTbTOHUJAMU
KOMIT/IEKCHBIMH BellleCTBaM1
+0epToaaMu

XuMuuecKue coefMHeHUs OCTOSTHHOI'0 COCTaBa Ha3bIBAIOT:
OepTomaaMu

BellleCTBaMH

+1a/TbTOHUJaMU

KOPITyCKYyJ/IUIaMH1

Omnpeaenure Maccy () KHC/IOPoja, 00beM KOToporo (H.y.) coctaBJisieT 44,871
6,4

+64

22,4

2,2

OnpejenuTe KOJIMYECTBO MOJIb X/I0Pa, 00b€M KOTOPOTO0 NMPH H.y. ocTaBser 11,2 i
+0,5
11,2
22 4
10,5

Macca odpa3ua kap0oHara Ka/ibius paBHa 10 r. Onpejenure KOJIM4eCTBO MOJIb ITOH COJIH
100

+0,1

0,01

10

Kakymo maccy (r) umeer 1,55 10? monexy/1 BojbI
+4,63

46,3

0,46

46

Kakoe K0/1M4ecTBO BelecTBa (Mo/1b) cocTaBasioT 6,02:10%° mosexy.
10

+100

0,1

1000

MoisipHas Macca KakMXx M3 MpUBe/IeHHbIX HU)Ke BellleCTB 0JUHAKOBA
CaCOs3 u NaBr

+H3PO4 u HoSO4

CuS u AuCl3

NaBr u CuS

Kakue 13 nepeuync/ieHHbIX HH)Ke ra30B jierye Bo3fyxa
+A30T U aMMHaK

A30T ¥ KUCJIOpPOJ,

AmMmuak u prop

Kucnopog u ¢ptop

12



Kakoii 00beM 3aHuMaT npy H.y. 100 MoJ16 /1r000r0 ra3a
22,4 n

+22,4 M3

22,4 m®

2,24 m®

B kKakom 00béMe (/1) aproHa (H.y.) COAEpP)KHTCA CTO/IBKO )K€ aTOMOB, CKOJIBKO B 11,2 /1
BO/IOpOAa

+5,6

11,2

22,4

224

Kakasi Macca BojpI (T) MOXKeT OBITH I0/Ty4eHa MPHU B3aUMO/IHCTBHH C KHC/IOPOJAoM 224 Ji
BOJOpoOAa?

0,18

18

1,8

+180

Haiigute Maccy ruipoKcu/ia Kaabius (T), KOTOPbIi 0bUT NMO/TyYeH NP B3aUMO/1efiCTBUH C
BojioM 658,8 r HerameHou u3BecTH, coaep kameii 85 % CaO .

74
800
+740
1000
Taomuna 1
MeTtoauKa npoBejeHHs] KOHTPOJISA
[TapameTpbl METOLUKU 3HaueHHUe fapamMmeTpa
[Ipenen pUTe/ILHOCTY BCEro KOHTPOJIsS 15 MUHYT
ITocnemoBaTenbHOCTb BbIOOPA BOTIPOCOB CnyuaiiHas
IIpenyiaraemMoe KOJIMueCTBO BOTIPOCOB 5

Kputepuu oLieHKH:

- 5 0a//10B BBLICTABJISIETCS, KOTOPBIY TIPABU/ILHO BBITIOHSIET 5 TECTOBBIX 3a/JaHUI;
- 4 fas1a BLICTAB/ISIETCS], €C/IU MPABUIBHO PellieHo 4 TeCTOBbIX 3a/laHusl.

- 3 Ga/1a BLICTAB/ISIETCS], €C/IM TTPABUIBHO PeIieHo 3 TeCTOBBIX 3a/laHus

Tema 1.2. «Ilepuoanueckuii 3aKoH 1 Ilepuoguueckas cucreMa XUMHUYECKHX 3/1IeMEHTOB
J.1. MenpeneeBa. CTpoeHue aTroMa»

Kontpo/mpyemsie komnoHeHntbl: OK 01, OK 02, OK 04, OK 07, 3;1; 32; Bi; Bz, JIPo 4, JIPo 5,
JIPo 7, JIPo 9, JIPo 12
KoHTponpyemble 3HaHUsI: cOBpeMeHHasi (hopMmynrpoBKa [leproanueckoro 3akoHa, CTPyKTypa
[Tepuopnueckou cucremsl [1.11. MeHzeneeBa, CTpoeHHe aTOMOB;
yMeHHsI: ONpeJe/iAiTb 3/IeMeHT TI0 3/IeKTPOHHOW (opMmyJsie; yCTaHaB/IMBATh 10
MOPSIAKOBOMY HOMEpY 37ieMeHTa HOMep Mepuojia ¥ HOMep TPYIIIbl, B KOTOPbIX OH HaXOJUTCS;
3aMychiBaTh 3/IEKTPOHHYIO (OPMYJy [aHHOTO 3/eMeHTa M CpaBHUBaTb €ro C COCeJHUMU
3JIeMeHTaMU B Nepuo/ie U IpyIire.
Bompocs! a5 onpoca
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1. Atom — csiokHas yactuia. JlokasaTesbCTBa CJIOXKHOCTH CTPOEHHUS aTOMa: KaTogHbIe U
PeHTreHOBCKUe /1yuH, (oTo3QdeKT, paJrioaKTUBHOCTb, 371€KTPOJIU3.

2. [lnaHerapHas Mofienb atroma O. Pesepdoppa. Ctpoenue aroma 1o H. Bopy. CoBpeMeHHbIe
Npe/CcTaBeHus: 0 CTpoeHuM aToMa. KoprycKy/sipHO-BO/THOBOU [lyasiu3M 4aCTUL] MUKPOMMDA.

3. CocTaB aTOMHOTO si/ipa — HYKJ/IOHBI: IPOTOHBI U HEMTPOHBI. MI30TOMbI ¥ HYKIU/BI.
YcTolunBOCTS sifiep.

4. JnekTpoHHasi 000/10uKa aToMOB. [ToHsSTHE 006 371IeKTPOHHOM OpOUTaU U 3/IEKTPOHHOM
obsake. KBaHTOBBIE umc/ia: Ty1aBHOe, opbuTabHOe (T0O0YHOE), MarHUTHOE U CITHHOBOE.

5. PacripesienieHuie 3/1eKTPOHOB TI0 SHEPTeTUYECKUM YPOBHSIM, TIOZAYPOBHSIM M OpOUTA/ISIM B
COOTBETCTBUU C NMPUHLIUIIOM HauMeHbllIel 3Hepruy, npuHuumnom [laynu v npasuiom ['yHza.
OneKTpOHHbIe KOH(UTIypalui aTOMOB XMMHY€ECKUX 3/IEMEHTOB.

6. BajleHTHBIE€ BO3MOKHOCTH aTOMOB XMMHUECKUX 3/1eMeHTOB.
7. BHeKTpOHHaH KJIaCCI/ICbI/IKaL[I/IH XUMHWUYECKHUX IJIEMEHTOB: S-, p-, d—, f—BJIEMEHTI:I.

KpuTtepuu onjeHka o01ue /18 yCTHOI'0 0TBETa
OneHka «5»:

* OTBET TIOJIHBIY U MPaBU/IbHBINA Ha OCHOBAHUU W3YUeHHBIX TeOpHH;

* MaTepHasl U3JI0)KeH B OTpe/ie/IeHHOM JIOTMUeCKOM MoC/ieJoBaTe/IbHOCTH, TUTepaTyPHbIM
SI3BIKOM;

* OTBET CAMOCTOSITE/IbHBIMN.

Ounenka «4»:

* OTBET TIOJIHbBIY U MPaBU/IBHBINA Ha OCHOBAaHUU M3YUeHHBIX TeOpHH;

* Marepuas M3/I0)KeH B OIpe/le/IeHHOM JIOrMYecKou T0C/ieJOBaTe/lbHOCTU, TIPU 3TOM
JIOTyITleHbl ZIBe-TPH HeCYI[eCTBeHHble OIITMOKHW, WCIpaBeHHble T0 TpebOBaHUIO
YUUTEJIS.

Onenka «3»:

* OTBeT TMOJIHBIN, HO TIPU 3TOM JOIYyIl[eHa Cyl[eCTBeHHas OIIMOKa WM OTBET HEIO/THBIN,

HECBSI3HBI.
OneHka «2»:

* TIpM OTBeTe OOHApPY)KeHO HENOHHMaHHe YUallliMCsS OCHOBHOI'O COZEp)KaHUs yueOHOTo
Marepuajia WM [OMYIeHbl CYIleCTBeHHbIe OIIMOKMW, KOTOpbIe Yyuallluics He MOKeT
WCTIPaBUTh MPY HABOZJSIIIMX BOIIPOCAX YUUTeJIs.

Onenka «1»:
* OTCyTCTBHE OTBeTa.

TunoBble 3ajauM MO TeMe

1-5. CocTaBbTe 371€eKTPOHHbIE U 3/IEKTPOHHO-Tpaduueckre GopMysibl CIeJYIOLIUX 3/1IEMEHTOB:
Li, As;

Br, K;

Fe, Na;

B, Co;

Ni, Al

2. Kakoe KBaHTOBO€e UMCJIO OTpejiesisieT KOJIMYeCTBO opOuTasiell B JaHHOM TO/ypOBHe aTtoma?
YeMy paBHO uncio opburtaneid Ha s-, p-, d- u f-mogypoBHsx? Kakoe MakcHUMasibHOE UHCIIO
3JIEKTPOHOB Ha HUX MOJKeT pacrioiaraTbCs?

3. 3apucoBaTh (hOPMBI IEKTPOHHBIX 00/1aK0B (opbuTasnei): s, p, d, f.

4. Ha KakoM OCHOBaHMHU XpoM, ¢ocdop, cepa U BaHaAWl pacroioKeHbl B OJHOW TpyIire
NepuoauYecKor cucteMbl? Ilouemy Mx pasMeljaroT B pa3HbIX TOArPyIax?
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5. IlepeuncUTh 5/1€KTPOHHBIE AHAJIOTU CPeAU 3JIEMEHTOB V T'PYIIIbI NEPUOJUUYECKON CUCTEMBI
y/eMeHTOB. Harmmcate B 0O0IeM BuUfie 3/eKTPOHHble (DOPMYJIbI Ba/l€HTHBIX 3/IEKTPOHHBIX
MOAYPOBHE!M aTOMOB 3THUX 3JIEMEHTOB.
6. CocTaBbTe 371eKTpOHHBIe (JOPMYJIbI U TIPe/iCTaBbTe rpaduuecky pa3melljeHre 37IeKTPOHOB I10
KBaHTOBBIM  slueKaM [yig  yKa3aHHbIX 37emMeHTOB. [IpoaHanu3upylTe BO3MOXKHOCTH
pa3beMHEHUs CITAPEHHBIX 37IEKTPOHOB TMPH BO30Y>K/IeHUHM aTOMOB C 00pa30BaHWEM BaJIeHTHBIX
3JIEKTPOHOB B COOTBETCTBUM C TeOpHel CITUH-BaJIeHTHOCTH.
7. Yrto Takoe w30TOMBLI? YeM MOXKHO OOBSICHHUTb, UYTO Yy OOJIBIIIMHCTBA 3JIEMEHTOB
MepUOJIUYEeCKON CUCTEMbl aTOMHbIE MaCChl BBIP@KAIOTCS APOOHBIM uMc/oM? MOTYT /I aTOMbI
Pa3HbBIX 7IEMEHTOB UMETh OJJUHAKOBYIO MaccCy? Kak Ha3bIBatOTCSI MOZOOHbIE aTOMBI?
8. CMBOJI OJJHOTO M3 U30TOIMOB 3/1eMeHTa *%2403.

a) Ha3BaHUe 3/IeMeHTa;

6) uKC/I0 MPOTOHOB ¥ HEMTPOHOB B SPE;

B) UMCJIO 37IEKTPOHOB B 3/IEKTPOHHOM 000/I0UKe aToMa
9. SIxpo aToMa HEKOTOPOTO 3/IEMEHTA CO/IEP)KUT 16 HEMTPOHOB, a 3/IEKTPOHHAsI 000/I0UKa 3TOTr0
atoMa - 15 sjeKTpoHOB. Ha3BaTh 3/ieMeHT, K30TONIOM KOTOPOTO SIBJISIETCS JAHHBIM aTOM.
[TpuBecTH 3amuch ero CMMBOJIa C yKa3aHHWeM 3apsifia si/ipa U MacCOBOT0 YMCIIa.
10. W3oton kpemuHus-30 obpa3yercs mnpu 0OoOMOapJUpOBKe O-UaCTWIIAMHU $iZiep aTOMOB
amoMuHus-27. CocTaBbTe ypaBHeHHe 3TOM si[JepHOM peakl[My U HalUILKMTe ero B COKpall[eHHOM
dbopwme.
11. MaccoBoe uMC/I0 aTOMa HEKOTOPOTO 3jieMeHTa paBHO 181, B 3/1eKTpOHHOI 000/10UKe aToma
CoZlep>XKUTCSl 73 3/1eKTpOHA. YKa3aTb YMC/IO TIPOTOHOB U HEMTPOHOB B sijpe aTOMa M Ha3BaHUe
3/1eMeHTa.
12. Kakoe MakCHMMaJibHOe YMCJIO 37IeKTPOHOB MOJKET HaXxO/IUTbCS Ha IHEPreTUUeCKUX YPOBHSIX U
MOAYPOBHSIX?
13. OnpefenvTh YMCAO 3/1€KTPOHOB, MPOTOHOB M HEUTPOHOB Yy 3/IEMEHTOB C MOPSAKOBBIMU
HoMepamu 11, 22, 33, 44, 55, 66, 77

KpuTepuu onjeHKa yMeHHMi peliaTh TUIOBbIE 33/|Ja4u

OneHka «5»:

¢ B JIOTUYECKOM pPACCY>XIE€HWH HET OH.II/I60K, 3d/ld4a pelleHd paliliMOHA/IbHBIM criocooom.
Ounenka «4»:

*B JIOTMUYECKOM pAaCcCyXJeHUM HeT CyIIeCTBEeHHBIX OMIMOOK, HO 3ajaya pelleHa

Hepar¥oHa/ILHBIM CII0COO0M MU JOIYIeHO He Gojee ABYX HeCyI|eCTBeHHBIX OIIMOOK.

Onenka «3»:

*B JIOTUUYECKOM PaCCYXEeHWH €CTb HeJOUETHI.
OneHka «2»:

*MMEIOTCS CYIL[eCTBeHHbIE OLIMOKHU B JIOTHYECKOM PaCCy K IeHUH.
Onenka «1»:

*OTCYTCTBHE OTBE€TA Ha 3dJidHHE.

CamocrosTebHas pabora
(JomamiHee 3a/jaHMe)
81, ynp.1-5
82, ynp.1-7
83, ynp.1-5
85, ynp.1-7

ITouck mHpOPMaLMK 110 3afaHHONW TeMe «OTKpbITHE MEePUOANYECKOr0 3aKOHa» W3 pa3/IMyYHbIX
HMCTOYHUKOB, CHUCTEMATHU3WPOBaTh TIOJyUeHHYI0 WH(POPMALMI0 W TIPeJCTaBUTh e€ BHje
nipe3eHTaluu (7-10 cnaiiioB).
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2SOEND U A

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

0.

HNHCTpYyKIMs 110 BBINO/IHEHHIO:
PaboTa BBITIOIHSIETCSI CAMOCTOSITE/TBHO TPYIITNION 00yYaroIuxcsi 4-5ueoBex.
CTpyKTypa npe3eHTaluu:
-TTomnbITKY KnaccuduKaliuy XuMuuyeckux ineMeHToB o [.U. MeHieneeBa;
-OtkpeiTue [I.V1. MeHzieneeBbIM 1epUOAUYECKOr0 3aKOHa;
-Tlepuoguueckast crcTeMa 3/1IeMEHTOB - TaOIMYHOE BhIPOKEHHe MepPHOANYEeCKOr0 3aKOHa,;
-3HaueHMe [Mepuo1UIeCKOro 3aKOHa.

Bomnpocs! /1 caMonipoBepKH
B uém 3HaueHue [lepuoanueckoro 3akoHa u [lepuoanueckol CUCTEMbI XUMHYECKUX
snemenTtoB [I.V. MeHpeneeBa.
YTto Takoe BasleHTHOCTh? Ha30BUTe MakCcMMaibHOE U MUHUMa/IbHOe 3HaUeHUsI
Ba/ICHTHOCTH XUMUYECKHX 3/IeMEHTOB.
Kak W3MeHsIIOTCS CBOWCTBA 3/7€MEHTOB C YBeJWYeHUWeM TMOpsiJKOBOIO HOMepa B
repuojiax v rpymnmnax?
KeM 1 Koria ObI/T OTKPBITBI 37IEKTPOHBI, TIPOTOHBI, HEUTPOHBI?
[MopsiIoK 3amoIHeHus1 3/IeKTPOHAMU 3/IEKTPOHHBIX CJI0eB U opbuTasei.
Kakoe cocTosiHMe aToMa Ha3bIBalOT HOPMa/TbHBIM, KaKoe — BO30Y>K/IeHHBIM?
Kak Ha3bIBatOTCS YaCTHIIbI, KOTOPLIMU 00pa30BaHbI BCe BelljecTBa?
YTO Haxo/AUTCS B LIeHTpe aToMa?
W3 yero cocTout si4po atoma?
Kakoe o011iee Ha3BaHHe UMEIOT MPOTOHBI U HEUTPOHBI?
UeMy paBeH 3apsij MPOTOHA B YC/IOBHBIX eJUHULIAX?
Kakoli 3apsis umetoT sijpa atoMoB? [Touemy?
Kak Ha3bIBalOTCS UaCTULIbl, KOTOPbIE ABWKYTCSI BOKPYT sijpa aToMa?
UeMy paBeH 3apsi/ 3J1IeKTPOHA B YCJIOBHbIX eJUHULIAX ?
Kakoe o011iee Ha3BaHHe UMEIOT TIPOTOHbI, HEUTPOHBI U 3JIEKTPOHBI?
[ToueMy aTOMBI SIBJISIFOTCSL 31€KTPOHEUTPATIbHBIMU YaCTULIAMU?
Uto siBsieTCs T7IaBHOM XapaKTepUCTHUKOM 1060ro atoma?
UeMy paBeH 3apsij sijpa aTroma?
UTo Ha3bIBaeTCs XMMUUECKUM 3/IEMEHTOM?
CKOJIbKO XMMHYeCKMX 37IeMEHTOB U3BECTHO B HACTOsLL[ee Bpemsi?
CKOJIbKO XMMHYeCKMX 371eMEeHTOB BCTPeuaeTcs B IpUpoge?

3afaHus AJIA CAMOCTOATE/TbHON PadoThI

3amnosHUTe CBOOO/JHBIE KIIETKU B CJleAiytoleid Tabmuije (KaXKzaas CTpoKa
B Tab/Mile COOTBETCTBYET OJJHOMY aTOMY):

Atom Yucno Yucno 3apsg saapa | Yucmo Yucno
TIPOTOHOB 3JIEKTPOHOB HEWUTPOHOB HYKJIOHOB

1-b11 1 0

2-ou 6 12

3-ui +12 12

4-b1i1 80 120

5-bIl 15 31

KakoBo 00111ee 4110 3/1eMeHTapHBIX YaCTUL] B K&KJJOM U3 aTOMOB

Ne 1—5?
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3arnomHUTh TabIUIy:
OCHOBHbBIE XapaKTEPUCTUKU 3JIEMEHTAPHbBIX YaCTHI]

UYacruua 4 ee Macca 3apsap, [Iprmeuanue
o003HaueHue

(I)OH/:[ TeCTOBbIX 3a,uaHm‘71 AJIA TEKYIEro KOHTPOJis 3HAHHM 110 TeMe:

Bbibepume 00uH Nnpasu/ibHbIX 8APUAHM:

YTo AB/IAETCA OCHOBAHUEM /I/Isi COBPEMEHHON KBa/TM(MKALUHA XMMHYECKHX Y/IEMEHTOB?
BaJIEeHTHOCTh

CTpOeHUe aToMa

aTOMHasi Macca

+4UKC/I0 MPOTOHOB B sifipe aToMa

Yro onpeaenseT (pu3snuecKud CMbIC/I NOPSA/JKOBOr0 HOMepa XMMHYeCKOro jieMeHTa?
T10JIO’KeHHe /1eMeHTa B [IepUOUUecKor CucTeMe

+4KC/I0 POTOHOB B s/ipe aTomMa

YMCJI0 SHEePreTUYeCKUX ypOBHEH

YKC/I0 HEUTPOHOB B aTOMe

Yro onpeensier (pu3uUeCcKHil CMBIC/I HOMepa NMepUoja B NMeproJUIecKoi cucreme?
CXO/iHbIe (PM3UKO-XUMHUUECKHe CBOMCTBA 3/IeMEHTOB JIaHHOT'0 TIepro/ia

MeTaJlInyeckKrie CBOMCTBA C/ieBa HarpaBo 0c1abeBaroT

+UKMCI0 37IeKTPOHHBIX YPOBHEH B aTOMax paBHO HOMepY Tepuoja

CBOWCTBA 3/IEMEHTOB MePUO/INYeCKU TTIOBTOPSIFOTCS

Yem 00yC/I0B/IEHBI MeTA/I/THYECKHE CBOMCTBA XUMHYECKHUX 3/IEMEHTOB C TOUKH 3PeHUs!
XUMHH?

+CTII0COOHOCTBIO aTOMa OT/]aBaTh 3JIEKTPOHBI

CTIIOCOOHOCTBIO pearupoBaTh C HeMeTasylaMy

BeJIMUMHOM 3/1IeKTPOOTPHULIATeTbHOCTH

CTpPOeHHeM KPUCTa/JTHUeCKOM peleTKu

Kakwue cBO#CTBa YCH/IHMBAKTCSA Y XHMHYECKHX Y1€MEHTOB IJIaBHBIX MOATPYIIII C
yBeJIMUeHHEeM aTOMHOI'0 HoMepa?

+MeTa/I/INYeCKUe CBOMCTBA

HeMeTa/l/InyecKre CBONCTBA

XHUMHUYeCcKast akTUBHOCTD

PacTBOPUMOCTH B BOJie

Kakwue cBO#iCTBa YCW/IMBAKWTCS Y XUMHYECKHUX /IEMEHTOB B Mpe/ie/iax Mepuoja cjieBa
Harpaso?

MeTa/lJInuecKuii 0eck

3JIEKTPOTIPOBOJHOCTh

+O0KHUC/IUTEeIbHbIe CBOUCTBA

OTHOCHTe/IbHAs IJIOTHOCTh
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KaKne XUMHYeCKHe 3/IeMeHTbI paCHOJ'IO)KeHbI B l'[OpH,lIKe B03paCTaHHH HX AaTOMHBIX
pafinycoB

N, B, C

+N, P, As

Na, Mg, K

B, Si, N

B rj1aBHBIX MOATrPYNIaxX MePHOAHYECKOH CHCTEMbI BOCCTAHOBUTE/IbHAsA CIIOCOOHOCTH
aTOMOB XMMHUYeCKHX 3/1IeMeHTOB pacTeT C:

yBeJIMUeHreM uuc/ia HeWTPOHOB B sifipe

yMeHbllIeH’eM paZiiyca aTOMOB

yBeJIMUeHHeM UKc/ia 37IeKTPOHOB Ha BHEILIHeM SHepreTHyeckoM YpPOBHe

+yBe/IMueHreM pajiuyca aToMOB

Yuc/io 3/1eKTpoHOB B uoHe Fe?* cocrassier:
23

+24

26

56

Yemy paBHO unc/10 cBoOoAHBIX 3d opOuTaseil B aToMe IUHKa?
5)

+0

1

2

B no60ouHbIX MOArpyNNax NepUuoHYeCcKoi CHCTEMbI BOCCTAaHOBHUTE/IbHAsA CIIOCOOHOCTH
aTOMOB XUMHYeCKHX 3/1eMEeHTOB pacTeT C:

+yBe/IMUeHreM paZiiyca aToMOB

yMeHbIlIeHHeM pajuyca aTOMOB

yBeMUeHUEeM UKCJ/ia 37IeKTPOHOB Ha BHEIIHEM SHePreTU4ecKOM ypOBHE

yBerueHueM 3apsja sizpa

Yemy paBHO MaccoBOe YUC/I0 aToMa?
YHC/Ty IPOTOHOB B aTOMe

YHCTYy JIEKTPOHOB B aTOMe

YKMC/ly HEUTPOHOB B aTOMe

+4lC/y HyK/IOHOB B aTOMe

YeMy paBHO YHC/I0 HEUTPOHOB B aTome 15 P?
31

16

+15

46

Kakoe KBaHTOBO€ YK (/10 XapaKTepU3yeT HampaBJ/ieHHe 3JIEKTPOHHOr0 00/1aKa B
npocTrpaHcrse?

n

1

+ ml

ms
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Kakue 3HaueHUs1 IPUHUMAaET MarHUTHOEe KBAHTOBOE YK CJ/IO0 /1A opouTasnei d-mogypoBHs?
0,1,2

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

-1,0, +1

1,2,3

Yemy paBHO 4K (/10 opOuTasiei Ha f-mogypoBHe?
1

3

5

+7

ATOMBI, KAKOTr0 3/1eMeHTa UMeI0T 3/IeKTPOHHYI0 KOH(UTypaIMIo BHellIHero cios: 4s%4p°?
+35Br

7N

33As

23V

YeM 0T/IMYAKTCS aTOMbI H30TOMOB OJHOT'0 3/IEMeHTa?
YKC/IOM TIPOTOHOB

+UKC/IOM HEHTPOHOB

YKCJIOM JIEKTPOHOB

3apsiIoM sifipa

YeMy paBHO MacCOBOe YHC/I0 a30Ta 7N, KOTOPBI Coep>XUT 8 HEMTPOHOB?
14

+15

16

17

Kakue 3HaueHUs1 IPUHUMAaeT OpOUTa/IbHOE KBAHTOBOE YHUCJ/IO /ISl BTOPOI0
JHepPreTuYecKoro ypoBHsa?

0,1, 2

-2,-1,0,1,2

+0, 1

1

Kak o0o3Hauaercs moAypoBeHb, Jisi KoToporon =4 ul=0?
af

4d

4p

+4s

ATOMBI, KAKOT0 /IEeMEeHTa UMEI0T 3/IeKTPOHHYI0 KOH(UTyPaIMI0 BHeIIHero c/ios 3s°3p*?
6C

1451

+16S

24Cr

JnexkTponHas dopmyna atoma 1s*2s*2p®3s°3p>. Onpegenure 3/1eMeHT U BO3MOXKHBIE
CTereHH OKHC/IeHUs
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+3, +5 As
+4, +6 S
++43,+5P
+3, +6 P

Jlns aToma s/1emenTa c popmyoii 1 s22s22p®3s23p®4s? onpepenure aromubIi HOMep
12

+ 20

50

19

JIns aToMa C 3/1eKTpOHHOM (POpPMyJ10ii BHEIIHUX 3/1eKTPOHOB yKaxute 4 s’3d'%4p? uncno
HecrapeHHbIX 3/IeKTPOHOB B 0CHOBHOM COCTOSIHMH aromMa

5

6

+2

4

YKaxure 3/IeKTPOHHYI0 (hopmysry aToma rropa.
1s2s?2p°®
1s%2s?2p?
+1s%2s?2p°
1s%2s°2p®3s®
Tabuna 2
MeTo/AMKa NPOBE/IeHUsA TEKYLIero KOHTPOJ/Is

[TapameTpbl METOAMKH 3HaueHue rapaMeTpa

[Ipenen AMUTENBHOCTA BCETO KOHTPOJIS 20 MUHYT

[TocnenoBaTenbHOCTb BEIOOPA BOTIPOCOB CnyuatiHas

ITpeasiaraeMoe KOIMYeCTBO BOTIPOCOB 10

KpuTtepun oueHku:

5 0a/yIOB - OlLleHKAa «OTJIMYHO» BBICTABJ/ISETCS OOydaroieMy, KOTOPBIA TPaBUIbHO
otBeTw1 Ha 90-100% BOTIPOCOB.

4 0a/UI0B - OLlEHKA «XOpOILO» BBICTAB/sieTCss 00yuaroieMy, KOTOPBIA TPaBUIHLHO
otBeTwI Ha 70-80% BOIpOCOB.

3 0a/U10B - OIleHKAa «Y/IOBIETBOPUTEHHO» BBLICTAB/SETCA OOyUaroiemMy, KOTOPbIH
MpaBuILHO OTBeTWU/I Ha 50-60% BOMpoCoB.

OreHKa «HeY/IOB/IETBOPUTE/bHO» BBLICTAB/SIETCS O0ydYaroleMy, KOTOPbIA TPaBUIbHO
otBeTus1 MeHee 50% BOITPOCOB, 6alyibl He BBICTABJISTIOTCSI.

Temal.3. «CTpoeHue BeujecTBa»
KonTpo/mpyemslie KOMIIOHeHThI: Y ; B2; B3, JIPo 4, /IPo 5, /IPo 7, J/IPo 9, JIPo 12
KoHTpoiipyemble 3HaHHMS: BUJbl XWUMWUECKOW CBsi3M (KOBajieHTHasi TIOJsipHAs W
KOBaJIeHTHasl HeTIO/sipHasi, WOHHAs, BOJOPO/HAsi, MeTaj/UliuecKas); arperaTHOe COCTOSIHHe
BeIlleCTBa;
YMeHHUA: Orpeje/siTh XapakTep XMMWYEeCKOW CBSI3W B Pa3HbIX COEJWHEHUSIX U CTeleHb
OKHC/IeHUS 37IeMeHTa; K/1acCU(UIIMPOBaTh JUCTIePCHbIe CHCTEMBI.

Bompocs! a5 onpoca
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1. TloHATHe O XUMHWYECKOM CBS3U. TUNBI XWMWUECKUMX CBsi3eM: KOBajleHTHas, WOHHas,
MeTa/yInyeckast U BOJOpOJIHasl.

2. KoBaneHTHass XuMHUuecKasi CBsi3b. [IBa MexaHW3Ma 00Opa30BaHUS 3TOM CBs3U: OOMEHHbBIN U
JIOHOPHO-aKL[e[TTOPHBIN.

3. OcHOBHBIe MapaMeTpbl 3TOrO TUIA CBA3M: J/IMHA, IIPOYHOCTb, YIOJ CBSI3W WIM BajleHTHBIN
yros. OCHOBHbIE CBOMCTBA KOBa/IEHTHOM CBSI3U: HACBILL|EHHOCTb, MOISPHU3yeMOCTb ¥ IPOYHOCTb.
4. DneKTpOOTPULIATeIbHOCTh W KJacCU(UKalLUsi KOBaJeHTHBIX CBsi3eid 10 3TOMY IpPU3HAKY:
TOJISIPHAs U HelloJIsipHasi KOBaJleHTHbIe CBA3U. [10pHOCTD CBSI3M U MOMSIPHOCTb MOJIEKY/IbI.

5. Crioco6 mepeKpbIBaHUS 3€KTPOHHBIX OpOUTanelt 1 Kiaccudukalys KOBaJIeHTHBIX CBs3ed 10
3TOMY TIPU3HAKY: G- U T-CBs3U. KpaTHOCTh KOBa/IEHTHBIX CBsi3eil U K/lacCU(UKaLUs UX 110 ITOMY
TIPU3HaKY: OJJMHapHbIe, BOWHbIE, TPOWHBIE, [T0JTyTOPHBIE.

6. Tumbl KpUCTA//IMUECKWX pELIeTOK Yy BellecTB C S5TUM TUIIOM CBSI3U: aTOMHble U
MoJieKy/sipHble. dr3nuecKye CBOMCTBA BeleCTB C 3TUMHU KPUCTA/UTMUECKMMH peLleTKaMu.

7. VloHHas xumMuyeckasi CBsi3b, KaK KpalHWW C/y4yall KOBaJIleHTHOU IMO/ISIPHOM CBsisv MexaHu3m
oOpa3oBaHUsi MOHHOM CBs3U. VOHHBbIe KpUCTa/lIMUecKue pelIeTKM W CBOWCTBA BeLeCTB C
TaKMMH KpUCTa/lJIaMH.

8. MeTa/uinyeckasi XMMUYeCKasi CBsI3b, KaK OCOOBIN TUIT XUMHUECKOUM CBSI3H, CYIIIeCTBYIOIIUN B
MeTajylax M criaBax. Ee oT/Muusi U CXOACTBO C KOBa/JIeHTHOW M MOHHOW CBsi3IMU. CBOKMCTBa
MeTa/JInyecKor CBsi3W. MeTtajyiueckye KpUCTalJIMUYeCcKWe pelleTKM M CBOMCTBA BEILeCTB C
TaKMMH KpUCTa/lJIaMHU.

9. BogoposHasi XMMUYecKasi CBsi3b. MexaHu3M o0pa3oBaHusl Takoi cBsi3u. Ee Kmaccudukarys:
ME>XMOJIEKY/ISIpHast U BHYTPUMOJIEKY/ISIPHAst BOJOPO/IHbBIE CBSI3H.

10. Moneky/sipHble KPHUCTA/UTMUECKHE PEIIeTKH i 3TOro ThMa CBs3u. Pu3nueckue CBOMCTBA
BeIlleCTB C BOZOPOJHOM CBsi3bi0. Brosoruueckasi posib BOJOPOZHBLIX CBsi3eli B OpraHu3alid
CTPYKTYp OMOMOIMMEpOB.

11. E,HI/IHEIH nprupoga XHUMHUUECKUX CBsSI3eM: Ha/lduue Pa3/IMUHBIX THIIOB CBsI3ell B OJJHOM
BelecTBe, riepexo O4HOro Tulld CBA3U B ,E[perﬁ n T.II.

12. KOMHHEKC006PG3OB3HI/IE. [ToHsiTHEe O KOMILJIEKCHBIX COeIMHEeHUAX. KOOp,[[I/IHaLII/IOHHOG
UKCjI0 KOMI'IJIEKCOO6PEI3OBEITEIIH. BHYTPEHHHH " BHEIIIHAA cq)epa KOMIIJIEKCOB.

13. HomeHKnaTypa KOMITJIEKCHBIX CcOoeJuHeHn. X 3HaueHue.

Kpurtepuu oneHKH 001He /18 YCTHOT'O OTBeTa
OneHka «5»:

* OTBeT IOJIHBIA 1 TIPaBUJIbHBIM Ha OCHOBAHWUU M3yUeHHBIX TeOPUH;

* MaTepuas U3JI0)KeH B OIpe/ie/IeHHOW JIOTMUeCKOU Moc/iejoBaTe/IbHOCTU, TUTepaTypPHbIM
SI3BIKOM;

* OTBET CAMOCTOSITe/TbHBIM.

OreHka «4»:

* OTBET IOJIHBIA 1 TIPaBU/IbHBIN Ha OCHOBAHWU M3yUeHHBIX TeOPUH;

* MaTepuan U3/0KEH B OIpeJe/ieHHOW JIOTMYeCKON I0C/iefjoBaTelbHOCTH, TIPU 3TOM
JIOTyIl[eHbl /IBe-TPM HeCyIleCTBeHHble OLIMOKW, WCTIpaBJeHHble TI0 TpebOBaHUIO
yuuTessl.

Ounenka «3»:

* OTBET TIOJIHbIM, HO TIPY 3TOM [IOMYyIIleHa CyI[eCTBeHHasi OITMOKa WM OTBET HeIOJIHbIH,

HEeCBSI3HBIN.
OuneHka «2»:

* Mpy OTBeTe OOHApY>KeHO HETOHMMAaHWEe YYall[UMCS OCHOBHOTO COZEp)KaHUsi yueOGHOro
MaTepHasia WA [OMYyIeHbl CyIeCTBeHHbIe OIIMOKH, KOTOpble YYaIl[MiCsS He MOXKeT
WCIIPaBUTh MPU HABOJSAIIUX BOMPOCAX YUUTEIS.
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Ouenka «1»:
¢ OTCYTCTBHE OTBeTa.

TunoBbIe 3aja4l_Ha HaX0XK/JeHHe 00beMHOM U MaCCOBOM /10/TH KOMIIOHEHTOB CMeCH,
MacCOBOM /10,11 IpUMecei

Nel. Ina xoHcepBupoBaHUs HYXHO 200r 6%-HOro pacTBopa yKCYyCHOM KUC/IOTBL. B Marasune
nipogaetcsi 70%-Hbili pactBop, 06beMoM 200mn u muotHOCTBIO 1,07 r/mn (3cceHist). CKOMBKO
rpaMMOB 3CCEHLIMY HY>KHO B3$ITh [I/11 KOHCepBaLiuy?

No2. Kakasi Macca co/id BBOAMUTCSI B OpPraHvM3M uejioBeka mpu BivMBaHuM 500r (PuU3M0I0ruyeckoro
pactBopa (0,9% pacTBop x/jiopy/ia HaTpusi)?

Ne3. CKOMbKO rPaMMOB BO/IbI U HUTPATa HaTPUsl HY)KHO B3sITh, YT0ObI purotoButh 80r 5% pacTBopa
conu?

Ne4. B 150r Bogpr pactBopwiv 50r ¢ocdopHort kuciotsl. KakoBa MaccoBasi [0/si KUCJIOTHI B
MOJTlyYeHHOM pacTBope?

Ne5. CKOJIbKO rpaMMOB M0/i@a U CITMPTa HY>KHO B3STh /17151 npyurotoBieHus 30r 5%-ro pactBopa HoAHOU
HaCTOUKU?

Ne6. Omnpezenute KOMMUECTBO 30/I0Ta U cepeOpa, KOTOpOe COZEPXKUTCSI B 0Opy4yasbHOM KOJbLie
Maccoi 3,75t u ipoboii 585 .

Neo7. B 180r 15%-ro pacTBOpa rufipokcyja Hatpusi pactBopuau 20r ijenour. PaccurraiiTe MacCOBYHO
JIOJIFO 111eJI0YU B MOJIyUeHHOM pacTBOpe.

Ne8. Cnunu fBa pactBopa cepHoit Kuciotel: 240r 30%-ro u 180r 5%-ro. PaccuuTaiiTe MacCOBYHO
JIOJIFO KHCJIOTHI B [TIO/TyUeHHOM pacTBOpe.

Ne9. 13 250r 20%-ro pacTBopa xnaopuja Kanus Beimapuid 100r Bogsl. PaccunTaiiTe MacCOBYO /10110
KUCJIOTHI B [I0JIyYeHHOM pacTBOpe.

KpuTtepuu onjeHKH 001j1e /I/IA pelleHrs pacCueTHbIX 3a/ia4
5 0a/10B:
B/IaJIeHUEM KY/bTYPOM MBIIIJIEHHsS; CIIOCOOHOCThIO K 000OIIEeHHI0, aHamu3y, KPUTHUECKOMY
OCMBIC/IEHHIO, CHCTEMAaTH3al[iM, TOCTAHOBKE IieJieli M BbIOOPY TyTeHd WX [JOCTH)KEHHs, B
JIOTMUECKOM PACCY>KIEHUH U PelleHUH HeT OILIMOOK, 3a/jaua pellieHa paljioHaIbHBIM CII0COO0M.
4 doanna:
B JIOTHUYECKOM PpacCYy)XIE€HWM M PpeIIeHWM HeT CYIeCTBEHHBIX OIIMOOK, HO 3ajaua pelleHa
Hepal[HOHaIbHLIM CII0COO0M WM [OMYIIIEHO He OoJiee IBYyX HECYIeCTBEHHbIX OIITHOOK.
3 da/ia:
B JIOTUUECKOM PACCY’KJAE€HHUH HET CYIIeCTBeHHBIX OIIMOOK, HO [OIMYyI[eHa CyII[eCTBeHHas
2 dasia:
HMMEIOTCSI CYLI[eCTBEHHbIE OIIMOKM B JIOTHYECKOM PACCY’>KIEHUN U B PEILIeHHH.
1 oamm:
OTCYTCTBHE OTBeTa Ha 3a/laHue.

CamocrosTebHas pabora
(JomaiiiHee 3afaHme)
86-8
Bonpocel u 3afaHus /I CAMOKOHTPOJIA.
1. Kakue snemeHTbI 00pa3yroT KOBaJIeHTHYIO HETIOMSIPHYIO CBSI3b?
2. KakoB MexaHH3M 00pa30BaHMsI KOBAJIEHTHOM HEITOJISIPHON CBSI3U?

22



3. Kakumm cBolicTBamMM 00/1aafOT  BeljeCTBA C MOJIEKYJ/ISPHBIMKA  KPUCTa//TMYeCKUMHU

pewerkamu? [Touemy?

4. KakuMy cBoOMCTBaMU 00/1a/jal0T BeIeCTBA C aTOMHBIMHM KPUCTA/UTMUECKUMU PelIeTKaMu?

[Touemy?

5. CocraBbTe XuMHueckue (JOPMYJIbI BEIIeCTB: a30Ta, XJI0OpUJa HaTpusi, OpOMOBOZOPO/A, X/I0pa,

cepoBoZiopoZia, Gropua Kanus. B MosieKynax KakMx W3 5TUX BelleCcTB MUMeeTCs KOBaJieHTHast

HerosisipHasi CBsi3b? V300pa3uTe 37€KTPOHHYIO W CTPYKTypHbIe (DOPMY/IBI MOJEKY/ 3TUX

BeLl|eCTB.

6. Kakue 3/1eMeHThI 00pa3yroT KOBa/IeHTHYO TIOJISIPHYIO CBSI3b?

7. KakoB MexaHu3M 00pa30BaHUsI KOBAaJIEHTHOM TOSIPHOM CBS3U?

8. Kaknmu cBoiicTBaMu 00J1a/Iat0T BellleCTBa C KOBaJIEHTHBIMU TTOJIIPHBIMU CBsi3siMu. [Touemy?

9. KapbopyHy (kapbuz kpemaust SiC) —0JUH 13 CaMbIX TBEP/BIX U TEDPMOCTOMKMX MUHEpPasoB. Ero

WCIIOJIb3YHOT KaK OTHEYTIOpPHBIM U abpa3uBHbIA MaTepuan. Kakoil BHJ XUMHUECKOH CBSI3M U THII

KPUCTA/UTMYECKOW pelleTKh B 3ToM BeljectBe? l300pa3ute cxemMaTW4yecKHu (parMeHT

KPUCTA/UTMYECKOM PeIieTKH KapbopyHa.

10. Yto Takoe meTa/imyeckas CBg3b? 11 KakKux BeljeCcTB OHa XapakTepHa?

11. Yto Takoe meTa/yiMyeckasi KpUCcTaaidueckas perierka?

Kakumu ¢pusnueckuMu cBoMicTBaMM 00/1aZat0T MeTa/UIbI U CII/TaBbI?

12. O6BbsAICHUTE Ha OCHOBe Tpe/ICTaB/IeHUM O CYIIHOCTH MeTa/lTNYecKol CBs3U Takue Qu3nuecKue
CBOMCTBA MeTaJlI0B, KakK:

a) BBICOKasl, 3/IeKTpUUecKasi TPOBOAUMOCTb, YMEHBIIAeTCs C NOBbILLIEHUEeM TeMIlepaTypbl MeTasa.

0) BbICOKast TeTJIONPOBOJHOCT;

B) IUIACTUYHOCTh, KOBKOCTb;

I') XapaKTepHbIN «MeTa/l/IiuecKuii» 0reck;

CocraB/ieHue Taﬁfl]/[].lbl «CpaBHl/lTEJIbHaH XdpaKTepUCTHKA
THUII0B XUMHYECKOH CBSI3H».

[TpusHaku Buj xumrueckoi cBs3u

CpaBHEHUSA WNonHas KoBanenTtHas MeTtannuueckas Bopopoanas

ITpupopga
XUMHYECKUX
3JIeMEeHTOB

Cnocob
obpa3oBaHUs
XUMHWUECKON
CBSI3U

MexaHusm
obpa3oBaHHs
CBsI3U (CXema)

CTpyKTypHBIe
3JIeMeHTbI

KPUCTa/IJIN4eCKO}
pelleTKH

Tun
KPUCTa/VTMYeCKO}
pelleTKU

dusnueckue
CBOICTBa
BeIleCTB

[IprmMepsl

23



| Bemects | |

®DoHA TeCTOBBIX 3aJJaHUM /I/IA TEKYyL[ero KOHTPOJIsl 3HAaHMHU 10 TeMe:

Bbibepume 00uH NpasuibHbIX 8APUAHM:

YKaKuTe M0/IeKYJIbl, B KOTOPbIX XHMHUECKHe CBA3H KOBA/IEHTHO- MO/IAPHbIE:
+H>0

+H2SO4

Ch

H>

Ykaxure MO0J/I€KYJ/Ibl, B KOTOPbIX UM€eTCHA CBA3b, 06pa3OBaHHaﬂ 10 JOHOPHO -
dKIIEIITOPHOMY ME€XdHU3MY:

02

N>

Cl

+NH4+

Ykaxure CcoeqMHEHHUHA, B KOTOPbIX UMEHTCH Sp3- l“l/lﬁpn,qﬂble OPGI/ITaﬂI/l:
+H>O

+NHs3

HCl

CcoO

Ykaxure coeauHEeHHUdA, M0JIEKY/Ibl KOTOPBIX UMEKOT JIMHeHHoe crpoeHue:
+CO2

H>O

NH;3

CCly

Ykaxure coeJuHEeHHdA, B KOTOPBIX (])opMa MOJIEKYJ/I TPUTOHA/IbHAA IMTUPAMHA/id:
CO2

NO>

+NH3

BF3

YKaXuTe coejUHeHHs1, B KOTOPbIX 0pOMTa/IM IleHTPaILHOr0 aToMa HaxoAAaTCs B sp°-
rHOpUAN3AIUM:

+CH4

BF3

cO

COas.

YKaXuTe BeIl[eCTBa, KOTOpPbIe 00pa30BaHbI 32 CYET KOBA/IEHTHOM HeIo/IAPHOI CBSA3M:
SO2
+0»
P>0s
+Cl»

YkakuTe BelecTBa, KOTOpPbIe 00pa30BaHbI 32 CUeT HOHHOU CBSI3H:
+KCl
NO2
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P205
+Nal

YKaxKuTe coejuHeHHUs], B KOTOPbIX KOBA/IEHTHasA CBA3b 06Pa30BaHa TO/ILKO N0 00MeHHOMY
MeXaHHU3MYy:

+H3POq4

NH4Cl

[BF4]

+ H>S0O3

Kakue oKcujpl OyAyT HMeTh 0o/iee MOIAPHYIO CBSI3b: OKCHABI MeTa/UioB | rpymnmbi
rJIaBHOM NOATPYNNbI WIM OKcujabl MeTta/uioB II rpynmel rnaBHoM mnoarpynnsi? B
BHIOPAHHO! MOArpyIIe YKa)KUTe 3JIeMEeHT, OKCHJ] KOTOPOro MMeeT Haubo/iee MOJISIPHYIO
CBA3b.

OKcH/ibl MeTasnoB | rpymnmnel rnaBHou noArpynmnsl, LioO

+oKcubl MeTasnoB | rpymnmnsl rnaBHou noArpynmnsl, FroO

okcuzibl Metasnos 11 rpynmel rnaBHoM noArpymisl, BeO

okcuzbl Metasnos 11 rpynmel rinaBHoM noArpymisl, RaO

YKaxure coefMHEHUs, MeXJy MOJIeKy/IlaMHd KOTOPbIX BO3MO)KHA BOJJOPO/iHasA CBA3b:
+NHs3

+HF

+H>0

O

YKaxure coeJUHEHUE, B KOTOPOM KOBaJ/IEHTHbIe CBA3H HeIoJ/IAPpHbIe
PCl3

CO

NazO»

+Py

YKaxure CoeJMHEHHE, B KOTOPOM BC€ CBA3U KOBA/IEHTHBIE ITOJ/IAPHbIE
Ca3(PO4)2

LiBr

+PCl3

KNO3

Ykaxure coeJuHEHHE, B KOTOPOM BCe CBA3U KOBA/IEHTHBIE IT0J/IAPHbIE
Na2804

+NH4Cl

CaCl;

MgCO3

YKaxure coeJuHEHHE, B KOTOPOM BCe CBA3U KOBA/IEHTHBIE IT0J/IAPHbIE
+S0O,Cl,

NaClOg4

KCIlO3

CaS0Oq4

B MoJ1eKkyJie KHCIOPO/AAa MeXAY aTOMaMH MOTYT 00pa30BbIBaThCA:
2 0 — CBA3U
+1 0—-u1lm—- CcBI3b
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2 T — CBSI3U
1 T — CBSI3b

B MoJ1eKysie a30Ta MeX/Jy aTOMaMHi MOT'YT 00pa30BbIBaThCS:
3 0 — cBsI3U

20—-u1lm—cBSI3b

+1 0 -1 21— CBI3U

3 11 — CBSI3U
Taoauia 3
MeToaMKa NpoBeieHHsI KOHTPOJISA
[TapameTpbl METOAUKU 3HayeHue rapaMmeTpa
[Ipesen AUTENBHOCTH BCETO KOHTPOJIS 15 MUHYT
ITocnemoBaTenbHOCTb BEIOOPA BOIIPOCOB CnyuaiiHasi
[IpesnaraemMoe Ko/iMueCTBO BOMPOCOB 5

Kputepumu onjeHku:

-5 0a/I0B BBICTAB/ISETCS CTYJEHTY, KOTODbIM TIPAaBUIBHO BBITIOJHSIET 5 TECTOBBIX
3a/laHul;

- 4 6a/1a BLICTAB/ISIETCS CTYZIEHTY, €CJTU MPABU/ILHO PeIleHOo 4 TeCTOBbIX 3a/laHKSI.

- 3 fas1a BLICTAB/ISIETCS CTYZEHTY, eC/TU MPaBUIbHO PellleHO 3 TeCTOBBIX 3a/jaHUs

Tema 1.4. «Bojga. PacTBopbl. J/IeKTPOIMTHYECKAs AUCCOLIAALIUAA»

KonTpommpyembie KomnoneHnTbl: OK 01, OK 02, OK 04, OK 07, Y1 ; B2; B3, JIPo 4, JIPo 5,
JIPo 7, JIPo 9, JIPo 12

KoHTpo/mmpyeMble 3HaHMsI: TIOHSTUS: 3JIEKTPONUTBI, HE3JIEKTPOJIUThI, 37€KTPOJUTHUYeCKast
JIMCCoIMal[vsl; KHUC/IOThI, OCHOBaHUS, XHMHWUeCKOe paBHOBeCHe, KaueCTBeHHbIe peaKLuH,
CTIoCcOoObI BLIP@KEHUWS] KOHIIEHTpAI[UM pacTBOPOB, THU/paTHas Teopusi oO6pa3oBaHUSI PacTBOPOB,
TeOpUsi 3/IeKTPOJIMTUUECKOW JuccolMaliui  AppeHuyca, MeXaHH3M 3/1eKTPOJIMTUUeCKOU
JIMCCOLTMAlMH BellleCTB C MIOHHOM CBSI3bI0 Ha TIpUMepe XJIOpW/la HaTpHsl, KaueCTBeHHbIe peaki[uu
Ha aHUOHBEI,

YMeHHUsA: COCTaB/sATh YypaBHeHUss O]l KWUCIOT, OCHOBAaHWN W COJIel, 3aluChIBaTh
ypaBHeHUs peakI[iii HOHHOrO oOMeHa; OIpe/ensaTh KHUCIOTHOCTb pacTBOPOB KHC/IOTHO-
OCHOBHBIMM HWH/JMKAaTOpPaMH; I0/b30BaThCsl Tab/MIleli pacTBOPMMOCTH COCTaBJIATH TIOJHBIE U
COKpallleHHble MOHHbIe YpaBHEeHUs TUPO/M3a CoJiel; orpe/e/siTh peaklj|uio Cpe/ibl B pacTBOpax
coJield; paCCUMThIBaTh KOHL[@HTPAL[10 PaCTBOPOB.

Bonpocsl a1 onpoca
1. Tlousthe o0 pacTtBopax. @PUKMKO-XMMHYECKas TIpUpOJa pacTBOPEHUsI M PacTBOPOB.
B3aumogeiicTBue pacTBOpUTE/si U PACTBOPEHHOI'0 BelllecTBa.
2. PactBopumocTh BetiecTB. CriocoObl BbIpa)KeHHsI KOHLIEHTPAI[MM PACTBOPOB: MacCOBast JIOJIs
pacTBOPEHHOT0 BelllecTBa (MPOL|eHTHasT), MOJISIpHasl.

3. Teopusi 3/1€KTPOUTUYECKON AUCCOLMali. MexXaHu3M AUCCOLMALIY BelleCTB C pa3TMYHbIMU
TUTIaMU XUMHUYECKUX CBS3€il.

4. BKnaJ; pyCCKUX YUYeHbIX B pa3BUTHe TIPe/ICTaB/IeHUN 00 3/1IeKTPOIMTHUYECKOW AVCCOL[AAIIHM.
OCHOBHBIE M0JIOKEHUSI TEOPHUHU TEKTPOTUTUYECKOMN JUCCOLIUALIUMN.

5. CreneHb 3/1€KTPOJUTUUECKON Juccolyanuu U (akTopbl ee 3aBUCMMOCTUA. CU/IbHBIE U
CcpeiH1e 371eKTPOJIUTHI.

6. Ouccoumanms Bogbl. Bogopoasbii nokasarens. Cpefa BOAHBIX PacTBOPOB 3/1€KTPOJIMTOB.
Peakiiun oOMeHa B BOJHBIX PaCTBOpax 3/IeKTPOJIUTOB.

7. Tuppom3 Kak oOMeHHbIM Tiporjecc. HeobpaTuMbiii THPO/TNM3 OPraHUYeCKUX U
HeOpraHWueCcKUX COeMHEHUM U ero 3HaueHue B MPAaKTUYeCKOM JesiTeIbHOCTH YesloBeKa.
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8. O6patumbliii ruzaponu3 coneid. CryreHYatbld THAponu3. IIpakThueckoe TIpUMeHeHHe
TU/IpOJIn3a.

9. I'vaposu3 opraHUYecKUX BelrlecTB (0enKOB, )KUPOB, YI/I€BOOB, MOJUHYKIEOTHA0B, ATD) u
ero OMOJIOrMUeCcKoe U MpakTHUecKoe 3HaueHre. OMblIeHHe )KUPOB. Peakiiyst STepudUKalivu.

KpuTepuu onjeHKH 0011e /1A YCTHOT'0 0TBETa
OueHka «5»:

* OTBeT MOJIHbIA Y TIPaBUJIbHBIN HAa OCHOBAHWU M3YUYEHHBIX TEOPUH;

* MaTepuasl U3JI0KeH B Orpe/ie/IeHHOW JIOTUYeCKOM MoC/ieJOBaTeIbHOCTU, TUTePAaTyPHbIM
SI3BIKOM;

* OTBET CAMOCTOSITE/IbHEIN.

Ouenka «4»:

* OTBET MOJIHbIA Y TIPaBUJIbHBIN Ha OCHOBAaHWU W3YUY€HHBIX TeOPU;

* Marepuas M3/I0)KEH B OIpe/e/IeHHOM JIOTMYecKOW T0C/ieJOBaTe/lbHOCTU, TIPU 3TOM
JIOTyI[€Hbl /IBe-TPU HECYIIIeCTBEHHbIE OLIMOKHM, WCIpPaBJeHHbIe T0 TpPeOOBaHUIO
YUUTEJISL.

Ouenka «3»:

* OTBET TMOJIHbIN, HO TIPYU 3TOM JOTYyll[eHa Cyll[eCTBeHHas OlMOKa WM OTBET HEeIOJ/IHBIN,

HeCBSI3HBIH.
OuneHka «2»:

* TIpM OTBeTe OOHApy)KeHO HeroHWMaHHe YJallliMCs OCHOBHOT'O COZep>KaHUs yueOGHOTO
Marepuasia WM JOMYIeHbl CYIlleCTBeHHbIe OIMOKMU, KOTOpbIe Yyualluiicss He MOKeT
WCTIPaBUTh MPY HABOJSIIMX BOMPOCAX YUUTeJIsl.

Onenka «1»:
* OTCyTCTBHE OTBeTa.

IIpakTuueckas pabora
Tema: PelieHre 5KcriepuMeHTaIbHBIX 33/lay 110 TeMe THZPOJIU3.
Lenb: HayuuThCs pelllaTh SKCIIePUMEHTa/bHbIe 3aZlaui 10 XUMWH, OOBSICHATH Habmrofaembie
SIBJIEHUST

KpuTepuu o1jeHKM yMeHHUI pelllaTh IKCllepuMeHTa/IbHbIe 3a/jauu

OneHka «5»:

TJIaH pelleHUs] COCTaB/IeH MPABU/IbHO;

TIPaBUJILHO OCYIIIECTBJIEH M0J00P XUMUUYECKHUX PEAKTHUBOB U 000PYZOBaHNS;

JIAHO TI0JTHOE OOBSICHEHHE U CZIe/IaHbl BBIBO/IBI.

OreHka «4»:

TJIaH pellieHUsi COCTaB/IeH MPABU/IbHO;

MPAaBU/ILHO OCYIECTBJEH TMO0J00p XWMHUECKMX PpEeaKTHBOM M 000pyJOBaHMs, IpU 3TOM
JOTyIIeHOo He 6ojiee IBYX HECYIIeCTBEHHbBIX OIIMOOK B 00BSICHEHUH U BBIBOZIAX.

Ounenka «3»

TJIaH pellieHusi COCTaBJIeH MPABU/IbHO;

MPaBU/IbHO OCYIL[ECTBJIEH MOJ00p XWMHUECKUX PEeaKTUBOB M 000pyJOBaHMs, HO [JOIyIleHa
CylecTBeHHasi OIMOKa B 00bsICHEHUH U BBIBOJIAX.

OuneHka «2»:

JonyireHbl e (M Oosiee) OMIMOKW B IJIaHE pellleHUs, B MOJ00pe XUMUUYECKUX PEeaKTHBOB U
obopyzoBaHusi, B 00BICHEHUU U BBIBO/IAX.

Onenka «1 »:

3ajlaua He pellleHa.

TunoBbie 3afauM Mo TemMe:
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Tun 1. 3ajaun Ha onpe/e/ieHNe MacChbl Bel|eCTB B pacTBope

Kakyro maccy coui ¥ 00eM BOZIbl HEOOXOZMMO B3SITh /I7Is [IPUTOTOBJIEHUS:
- 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);

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

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

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

- 90r pactBopa ¢ maccoBou gosieli conu 0,001 (otBet: 0,09 r, H20 - 89,91mn);
- 60 r pacTBOpa ¢ MaccoBou gosiei conu 0,002 (otBet: 0,12 1);

- 50 r pactBOpa c MaccoBol goJsiel conu 0,05 (otBeT: 0,25 1);

- 70 r pactBOpa ¢ MaccoBou goJsieli conu 0,01 (otBet: 0,7 1);

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

- 90 r pacTBOpa ¢ MaccoBol gosieli conu 0,06 (otBeT: 5,4 r);

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

- 150 r pacTtBOpa ¢ maccoBoii goneit conu 0,004 (orBet: 0,6 1);

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

- 140 r pacTtBOpa ¢ MaccoBoii poneit conu 0,03 (otBeT: 4,2 r);

Tun 2. 3a/jauu Ha onpeje/ieHHe MacChl BeIIeCTB, HEOOX0JUMOM /I MO/TyYeHUs1 pacTBopa
HY)KHOU KOHLIeHTpaLu1

Kakoti 06beM Bofibl Hafio TIpunTh K 0,5 T caxapa, uToObl momyunTh 1 %-Hblii pacTBOp? OTBeT:
45,5 M,

Kakoii 06beM BO/IbI HAZIO MPUIUTD K 8 T COJH, UTOOBI MOMyunTh 2 %-HbIi pactBop? OTBeT: 392
MJT;

Kakyto maccy conu Hazio Ao6aBuTh K 200 M BoAbI, UTOOBI MOMyunTh 3 %-HbIit pacTBop? OTBeT:
6,21.;

Kakyto maccy cosu Hazio Ao06aBuTh K 120 M BoAibI, uT06OBI MonyunTh 1 %-HbIit pactBop? OTBeT:
1,21r.;

Tun 3. 3asauu Ha onpe/je/ieHHe MacCOBOM /I0/TH BellleCTB B pacTBope

Cwmewanu 0,4 r comu 1 200 M Boabl. KakoBa MaccoBasi 10711 COJIA B TOJIyYEHHOM pacTBOpe?
OrtseT: 0,002;

Cwmewanu 20 r caxapa u 250 mi Bogpl. KakoBa MaccoBas [0J1s1 caxapa B MOJIyYeHHOM pacTBope?
OrtBeT: 0,074;

Cwmewanu 5 r caxapa 1 150 M1 BoJpl. KAKOBa MaccoBasi [J0JIsi caxapa B MOJIyYeHHOM pacTBope?
OrtBeT: 0,032;

Cmewamu 2 r comv u 140 mn Bogpl. KakoBa maccoBast [0l CO/IM B TOJIyUeHHOM pacTBope?
OrtBer: 0,014;

Cwmewamu 0,5 r coru 1 300 M1 Bogpl. KakoBa maccoBasi joJisl CO/IM B MOJyYEeHHOM pacTBope?
Ortser: 0,00166;

Cwmemwamu rugpokcnp Hatpust NaOH B kosmruectBe 1 Mosib € 1 J1 Boabl. KakoBa mMaccoBasi 10151
TUAPOKCH/Ia HaTpUs B royueHHOM pactBope? Otset: 0,038;

Cwmemanu HutpaT Hatpusi NaNO3 B kosmuectBe 0,1 moss ¢ 0,5 1 Bogsl. KakoBa MaccoBasi 10151
HUTpaTa HaTpuA B rosiydyeHHOM pactsope? Otset: 0,0167;

Tun 4. 3aauM Ha onpe/je/ieHNe NPOLEHTHOI'0 COAepP)KaHHA BelleCTB B pacTBope

K 150 r 20 %-Horo pacrtBopa CosiHOM KUC/I0ThI npuauau 200 mn Bozabl. KakoBO MporjeHTHOe
cojiepKaHue COJISTHOM KUC/IOThI BO BHOBB TosiyueHHOM pactBope? Otet: 0,086 (8,6 %);

K 200 r 40 %-Horo pacrBopa cepHOM KWCIO0TBI npwinv 80 mu1 Boabl. KakoBO IpOLieHTHOe
CoJiepkaHue CepHOU KMCJIOThI BO BHOBB ITOJIy4eHHOM pacteope? Otset: 0,286 (28,6 %);
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K 90 r 6 %-Horo pactBopa noapeHHoM conu npunway 200 mu Bogpl. KakoBo mporjeHTHOe
coZiep>KaHue TTI0BapeHHOU CO/I BO BHOBB TMoyiyyeHHOM pactBope? Otset: 0,0186 (1,86 %);

K 140 r 15 %-Horo pacrtBopa caxapa goauad 160 m Bogel. KakoBO IpOLIEHTHOe cofepykaHue
caxapa BO BHOBb nosryueHHOM pacTtBope? OtBeT:0,07(7 %);

K 200 r 40 %-Horo pactBopa ykCycHOM KUC/I0ThI Aomvid 300 mn Bozabl. KakoBo mpolrjeHTHOe
cofiep>kaHue YKCYyCHOW KMC/IOThI BO BHOBB TToyiyueHHOM pactBope? OtBeT: 0,16 (16 %);

K 80 r 30 %-nHoro pactBopa wjenoun goauaud 420 ma Bogpl. KakoBO TMPOLIEHTHOE COfeprKaHue
111e/I0YM BO BHOBB NotyuyeHHOM pactBope? Otset: 0,048 (4,8 %);

K 120 r 1 %-Horo pacTtBopa caxapa npubaBuiu 4 r caxapa. KakoBo mporjeHTHOe cofiepKaHre
caxapa BO BHOBb nojiyueHHOM pacTtBope? OtgeT: 0,042 (4,2 %);

Tun 5. 3aauM € UCM0/Ib30BaHUEM MTOHATHUSA — PACTBOPUMOCTDH

Kakyto maccy cynbdata HaTpuss MOXHO TMOJIyUWTb TPU BbiMapuBaHUU 50T HACHILEHHOTO
pactBopa nipu t 350 C, ecsiu ero pactBopumocTts 50 (Ha 100 r Boawr)? OtBeT: 16,7 1.;

CKOJIbKO TpaMM BO/IbI He0OX0AUMO Zijisi pacTBopeHusi 30 T HUTpaTa CBUHIIA, YTOOBI MOJTYUHIICS
HachblleHHbIA pacTtBop npu t 600 C (pactBopumocTts ero 105)? Otset: 28,57 r H20,;

Nwmeetca 300 r HackienHoro npuy t 150 C pactBopa HuTparta Kanvs. CKOJIBKO IpaMM HUTpara
KaJ/Iusl 3/1eCb COZIePKUTCS, eC/I ero pacTBopumocTs 25? Oteet: 60 T.;

B 300 r naceienHoro npu t 550 C cynbdaTta Maraus copepxxutcsi 100 T cynbdaTa MarHus.
OnpefienuTh €ro pacTBOPUMOCTS (K03 duLieHT pacTBopuMocTH). OTBeT: 50 T.;

B 200 r pactBopa KCIO3 mpu t 300 C cogepxurcs 20 r KCIO3. Byzaer nu ero pacTBop
HaCBIL[eHHBIM, eC/Td ero pactBopuMocTh rpu t 300 C — paBHa 10? OTBet: Oy/eT HaChIIIIeHHbIM;
B 100 r Boap! ipu t 600 C pactBopsietcst 110 r HUTpaTa Kaausi, 06pa3yst HaChIIIeHHBIM pacTBOP.
KakoBa MaccoBas 10711 HUTpaTa Kaius B Takom pactBope? OtseT: 0,524 (52,4 %);

Kakasi macca xiopugia 6apusi BBIKPUCTA/IIU3YeTCs: TipY BbimapuBaHuu U3 300 T HaCbILL[eHHOTO
ripu t 900 C pacTBOpa, eciu ero pactBOpuMocTs 55? Oteet: 106,45 1.;

Tun 6. 3agaun Ha onpe/e/ieHNe MPOLIEHTHOT0 CO/iepP)XXaHus WM MacCOBOH /|0/IU BelllecTB B
pacTBope, Mo/JIy4eHHOM NPHU CMelIMBaHUM PacTBOPOB Pa3HOU KOHI|eHTPaluu

Cwmetnanu 140 r 0,5 %-Horo pactBopa cosisiHOM KUcaoThl ¢ 200 T 3 %-HOro pacTBopa COJISTHOU
KHUCJIOThI. KaKOBO MPOLIEHTHOE CO/lep>KaHre COJISTHOW KUC/IOThl BO BHOBb MOJIyYeHHOM pacTBOpe?
Otset: 0,0197 (1,97 %);

Cwmemanmu 50 T 5 %-Horo pactBopa cepHoii KucioTbl ¢ 80 r 20 %-HOro pacTtBopa CepHOU
KUCI0Thl. KakoBO MpOLIeHTHOE Co/lep>KaHKe CepHOW KHUC/I0Thl BO BHOBb MOTYYEHHOM pacTBOpe?
Otser: 0,142 (14,2 %);

Cwmemanu 70 T 10 %-Horo pactBopa a3oTHOM KucaoTbl ¢ 80 r 25 %-HOro pactBopa a30THOMU
KUCJI0ThI. KaKoBO MPOLIEHTHOE COoZiepKaHue a30THOUW KMC/IOThl BO BHOBb MOJTyUeHHOM pacTBope?
Otger: 0,18 (18 %);

Cwmemanu 60 r 2 %-Horo pactBopa noBapeHHoM conmu ¢ 80 r 4 %-Horo pacTtBopa IOBapeHHOMU
comu. KakoBo MpoLieHTHOe coZiep>kKaHWe MOBapeHHOM COMM BO BHOBb IOJIyUeHHOM pacTBOpe?
OtBert: 0,00314 (3,14 %);

Cwmemianmu 20 r 0,5 %-Horo pactBopa caxapa ¢ 20 r 1 %-Horo pactBopa caxapa. KakoBa
MaccoBasi 10/ caxapa BO BHOBb noyyeHHOM pactBope? Otset: 0,0075 (0,75 %);

KakoBa maccoBasi 1051 HUTpaTta Kajiusl B pacTBOpe, Moy4yeHHOM Tocsie cMemmBanusg 90 T 2 %-
Horo pactBopa ¥ 110 r 5 %-Horo pacTBopa HAUTpaTa Kausl.

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

Tun 7. 3aauv Ha MOJIAPHYI0 KOHL|eHTPaL1I0

OrnpeseiiTh MOJIIPHYIO KOHLIEHTPALIMIO pacTBOpPa CEPHOW KHUC/IOTHI, [IOYUYEHHOrO TMpHU
cMeliMBaHUU 25 mul 10-MOJISIPHOTO pacTBOpa CEPHOM KUC/IOTHI U 225 Myl BozAbL. OTBeT: 1 MoJib;
OrnpeseiTh MOJIIPHYIO KOHLIeHTpauur 73,8 %-HOro pacTBopa CepHOM KHCJIOTBI, MJIOTHOCTb
kKotoporo 1,655 r/mi. OtBet: 12,46 Mo/b/1.;

OnpefiennTs MOJIIPHYIO KOHLIEHTpaLM0 56,68 %-HOro pacteopa a30THOM KWC/IOTBI, TVIOTHOCTh
Kotoporo pasHa 1,356 r/mn. OtBert: 12,2 mosnb/i.;
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Ornpene/iiTe MOJIIPHYIO KOHLeHTpaLuto 18 %-HOro pacTBOpa COJISHOW KHUC/IOTHI, TJIOTHOCTb
kKoroporo pasHa 1,089 r/mi. OtBert: 5,37 MOJIb/11.;
Kakoit 06vem 36,5 %-HOro pactBopa CoJIsTHOM KUCIOThI (1. 1,18 1/Mi1) HeOOX0JUMO B3SITh ISt
nipurotossenys 1000 mu 0,1 monsipHoro pactsopa? Otset: 8,47 mii;
BoeiuncnuTe MonspHyto KoHueHTpauuto 10 %-Horo pacTtBopa cepHOM KUC/IOTHI (1. 1,07 r/mn).
Ortget: 1,09 MOJIB;
OmnpefiendTh MacCOBYIO OO a30THOW KUC/IOTHI B 4,97 MOJIIpHOM ee pacTBOpe, IUIOTHOCThb
kKoroporo 1,16 r/mn. Otset: 27 %;
Bbrunciiute MonsipHYIO KOHIeHTpaiuio 16 %-Horo pactBopa cy/bdara meau I, TIOTHOCTBIO
1,18 r/m. OtBet: 1,18 monb/m.;
Tun 8. 3ajaun Ha 3/IeKTPOIUTHUECKYIO JAMCCOLMALUI0
Kakuve u3 cnenyrolux >XUAKOCTEN TIPOBOJAT 3/€KTPUUYECKUM TOK: STUIOBBIM CIHPT, BOAHBIN
pacTBOp TJIOKO3bl, BOJHBIN pacTBOpP I'MPOKCHU/Aa HaTpUs, pacTBOpP KHUC/I0pPOJa B BOJeE, BOAHbBIN
pacTBop KapOoHaTa HaTpusi, paciyiaB TUAPOKCHAa Kamvst? OTBeT 00OBbsICHUTE.
CocTaBbTe ypaBHeHusi Auccoluauuy cienyrommx anektponuToB: KOH, AI(NO3)3, K3POs,
NiSO4, HNO3, Ca(OH), FeCls, NaHPO4, (PbOH)NO3, (NH4)2CO3, HCOONa.
CocraBbTe ypaBHEHMS AWMCCOLMALIMM BellecTB (B BO3MOXHBIX ciydasix): NaOH, ZnO, Ho»S,
Al(OH)3, BaSiO3, Cu(NOs3)2, CH30H, FePO4, AlCl3, CaSO4, CH3COOH, SiOs.
Haligute B cripaBOYHMKe 3HaueHHsI KOHCTAHT 3/1EKTPOJIMTUYECKOW JUCCOLMALU JIJIs1 KACIOT U
oripejiesinTe, Kakasi U3 HUx cusbHee: a) HoCO3z wm HoS; 6) HNO2 nmu CH3COOH; B) HCIO unm
HIO.
CocTtaBbTe MOJIeKY/ISIpHbIe M MIOHHbIE ypaBHEHHUS PeakLiuii MeXKy BelleCTBaMHU:
Omnpeznenute BO3MOXKHOCTb TIPOTEKaHUs] peaklyi oOMeHa MeXy BOJHBIMH pacTBOpPaMu
BeLLeCTB:

a) cysbdaTa Kanus U TuapoKcuia bapus;

6) kapboHaTa HaTpUs U XJIOPUA KasbLIUs;

B) Hutpata meau(Il) u cynbdata xenesza(Il);

I') TUAPOKCH/Ia HATPUS ¥ CEPHOM KUCJIOTBI;

1) cy/ib(UTa Kanusi ¥ a30THOW KUC/IOTHI;

€) HUTpaTa alOMUHUSA U XJI0pU/ia Kasusl.
CocTaBbTe ypaBHEHUS] BOSMOXKHBIX peakL[iii B MOJIEKY/ISIPHOU, MOJTHOM M COKpall|eHHOW MOHHBIX
dbopmax.

KpuTepuu o1jeHKU yMeHH peliaTh pacueTHbIe 3aauu

OneHka «5»:

B JIOTMYECKOM paCCY)KJEHWM M pelIeHMHd HeT OIMOOK, 3ajaya pelleHa palyOHaIbHBIM
croco6om.

OreHka «4»:

B JIOTMUECKOM PacCyXIE€HMHM W pelIeHMH HeT CYIeCTBeHHLIX OIIMOOK, HO 3ajaua pelleHa
HepallOHa/IbHBIM CriocoboM uiu AOIMYIEHO He Oosnee ABYX HeCyI€eCTBEHHbIX OIIMOO0K.

Onenka «3»:

B JIOTUYECKOM PACCYXAEHWHU HET CYIL[E€CTBEHHbLIX OLHI/I60K, HO AOIylleHa CyljeCTBeHHasd omroka
B MaTeéMdTHN4YeCKHX paCyeTdx.

OuneHka «2»:

HNMEIOTCHA CyLeCTBEHHbIE OLIMOKU B JIOTUUECKOM pacCy>X€eHUH U B PELIeHNN.

Ounenka «1»:

OTCYTCTBHE OTBE€TA Hd 3d/idHHE.

®DoH/| TECTOBBIX 3a/JaHUH /JIS1 TEKYILIero KOHTPO/1A 3HAHHUH 110 TeMe:

Bbibepume 00uH npaguibHbIX 8APUAHM:
CooTHecHuTe CrOCO0bI BHIPO)KEHHA KOHIeHTPAIUd ¥ eJMHUIbI H3MePeHUs1 KOHLeHTPaui
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1. MmosisipHast 4. % (25%)

2. MOJsiIbHAas 3. MoJib 3KB/11 (25%)

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

4. mpoLjeHTHas 1. Mosib/11 (25%)
/M

IIpoueHTHasi KOHI|eHTPALUsA — 3TO:
Macca Belectsa B 1 My pactBopa
MOJIb BelljecTBa B 1 KI' paCTBOPUTEIS
MOJIb BelllecTBa B 1 1UTpe pacTBopa
+Macca BelectBa B 100 r pactBopa

MonisipHasi KOHLIEeHTPALMs — 3TO:
Macca Belriectsa B 1 Mj1 pactBopa
MOJIb BellecTBa B 1 KT paCTBOpPUTEIS
+ MOJIb BelllecTBa B 1 IMTpe pacTBopa
Macca BelectBa B 100 r pactBopa

CK0/IbKO rPaMMOB PacTBOPEHHOI0 BelljecTBa coiepuTcs B 50 r pacTBopa ¢ MacCcoBOU
pouieit (B-Ba) = 10%?

10r

20r

+ 5r

40r

CKo0/IbKO MOJIed PaCTBOPEHHOI'0 BellleCTBa COAePXUTCcs B 1 J1 AeIjMMOJIAPHOro pacTrBopa?
0,2mo71b

1monb

+ 0,1mo0/1b

0,01monn

Kakue U3 C/1ejyIoIuX 3/1eKTPO/IMTOB NPH JUCCOLHAnUK o0pasyromux uonsl H' u OH
O/IHOBPEMEHHO?

Ca(OH)z

KOH

H3PO4

+AI(OH)3

Kakwue 3/1eKTpPOo/IUTHI ABJASAKTCA CWIBHBIMH?
+HCI

H>CO3

H>,S

H3POq4

CKo0JIbKO MOHOB 00pa3yercs mpu Aucconuanuu MoJiekysasl (NH4)2S04?
2

6

+3

4
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Kakue 3/1eKTPO/IMThI B HOHHOM YPaBHEHHH C/IeyIOIei peaKjuH 3auChIBAlOTCS B BH/IE
HOHOB:

CaCO3

+HI

Ca$S»

CO2

Kakue BeljecTBa 00pasyloT NpH AUCCOLMALAA HOHBI Mn?*?
KMnOq4

+MnCl»

NaxMnOg4

MnO»>

Kakue 3/1eKTpPO/IMTHI 00pa3y0T NpH JUCCOLHALMH XI0pu/-HoHbI CI'?
KCIOs3

+HCI

Ca(CIO):

HCIO

Kakue 13 c/Ielyl0IIUX 3/IeKTPO/IUTOB ABIAKTCA C/1a0bIvu?
H>SO4

NaClI

AI(NO3)3

+H3PO4

Kakue BelleCcTBa B MOHHOM YPAdBHEHHUH CﬂEﬂy}OH.IEﬁ P€aKIMH 3alITMCbIBAKOTCA B BH/i€
MOJIEKYJI:

+H>»S

Pb(NO3):

NaCl

HNO3

Yemy paBHO HOHHOe NIpou3BefeHue BopI (t = 25°C)?

Yemy pasen pH pacrsopa, ecin [H+]=10"° monn/n?
8

12

+5

9

Kakue U3 c/1eAyloiux coJied He MoBepralTcs ruApoan3sy?
PbNOs3

+KNO3

Al>(SO4)3

Pb,COs3

PacTBOpBI, KaKUX 3/IEKTPO/IMTOB XapaKTepu3yrTca 3Hayenuamu pH > 7?
+NaxCO3
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CaCl»
AI(NO3)3
BaCl,

IIpu kakux 3HauyeHusx pH ¢eHondrTanenH okpammuBaeTcss B MaJIMHOBBIN [{BeT?
+12

4

7

5

Kaky1o okpacKy npuodperaer JIJakMyC B HeHTpa/IbHOU cpejie?
MaJIMHOBYO

CUHIOHO

KpacHy0

+(duroneToByto

HPI/I B3aI/IMOAEﬁCTBI/II/I, KdKHX ABYX BeIll€CTB, IPOUCX0JUT peaKIusd HeﬁTpaﬂn3aunn?
NaCI+AgNO3

BaClI>+H>O

+NaOH+HNO3

BaCI,+H>S0q4

19 ma 11 %-ro pacteopa KOH (p = 1,01 r/cm®) cmemanm
¢ 200 M Bogbl. PaccunTaiiTe MO/ISIPHYIO /10110 IO/Ty4eHHOT0 pacTBopa.
0,0029;

+0,0031;
0,0034;
0,0028
Taouna 4
MeTtoauKa npoBejeHHs KOHTPOJIA
[TapameTpbl MeTOAUKH 3HaueHWe MapamMeTpa
IIpenen AUTEeTLHOCTH BCETO KOHTPOJISI 15 MUHYT
ITocnefoBaTeIbHOCTH BbIOOpA BOMIPOCOB CnyuaiiHas
[IpensyiaraeMoe KOJIMUeCTBO BOIPOCOB 5

Kputepuu onieHKH:

-5 0a/uI0B BBICTAB/ISETCS CTYJEHTy, KOTODbIM TIPaBUIBHO BBHITIONHSET 5 TeCTOBBIX
3a/IaHUiL;

- 4 fa/1a BBICTAB/ISIETCS] CTYAEHTY, eCJTH MPaBU/ILHO PellieHo 4 TeCTOBbIX 3a/laHusl.

- 3 a/1a BLICTAB/SIETCS CTYAEHTY, C/TH MPaBU/IbHO PellieHO 3 TeCTOBBIX 3a/JaHUs

CamocrosTebHas pabora
(JomaiiiHee 3afaHme)

8§15, ynp. 1-12
816, ynp. 1-12

Bompocs! 111 camonpoBepKu
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1. UYro HaspiBaeTcsg MpOLIECCOM 3eKTPOJIMTUYECKOM [UCCOLMAalMy, Kakue BelllecTBa
Ha3bIBAOTCA 3JIEKTPOJIUTaAMU?

2. Kakue u3 mnpuBeJeHHbIX BeleCcTB He sBJsAOTCA 3nekrponutamu: LiOH; CH3COOH;S02;
NH4C1; H2S?

3. Kakoii U3 mnpuBe/leHHbIX KaTUOHOB XapaKTepeH /jid AUCCOLMaluu OCHOBHOM comu: OH”;
Cu2+; CuOH+; HC03”; H+?

4. Kakoii U3 TpuBe/ileHHbIX 3/1eKTPOJIUTOB OTHOCUTCS K amdorep- HbiM: NaOH; Mg(OH)2;
Fe(OH)3; A1(OH)3?

5. Kakue noHbl 00pa3yroTcs Tpy gquccoruanyu rugpokeuaa xpoma (111) B kucnoii cpege: Cr3+;
H+; OH';CHO33-?

6. B HampaBsieHnn 00pa30BaHMSI KAaKUX BEILECTB TPOTEKAlOT peaknyuyd obMeHa B pacTBOpax
371eKTpo/IUTa?

7. Kakasi U3 npuBe/IeHHbIX peakliii He TTPOTeKaeT:

BaC12+K2S04 ->BaS04 + KC1;

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

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

8. Kakast 13 mpuBe/ieHHbIX Peaklyi sIBJIIeTCs peakliueill HeruTpaanu3aluu:

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

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

HNO3 + NH40H = NH4NO03 + H20.

9. HammiiuTe ypaBHEHHE PeakiMM B MOJIEKY/ISIPHOM M MOHHOW (popmax MeKay KapOoHaTom
KaJIbLIUSI U COJISTHOM KHCJIOTOM.

10. YTo Ha3bIBaeTCs ruipoM3oM COIu?

11. Kakuie u3 npuBeieHHbIX COJiel He TUAPO/IU3YHOTCS:

KI, Na2§, FeCl3, BaC12?

12. Uto cnefyeT HamWcaThb B TIPaBOM YaCTH COKpALLeHHOTO MOHHOTO YpaBHEHWs] TM/pPOJmu3a
Hutpata Meau (II) mo nepBoii cTyreHu:

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

13. PacTBOp KakoW U3 TipuBe/ieHHbIX cosieii uMmeeT pH > 7:

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

14. Kakasi U3 npvBe/ieHHbIX COJIel MOJIHOCTbI0 THAPOJIU3YeTC:

CHjCOONa, KCN, Cr2S3, Na2504?

15. UTo Ha3bIBaeTCs CTerneHbIo IMAPOIN3a COJIA U OT KaKuX (DaKTOPOB OHA 3aBUCUT?

16. Kakue 13 npuBeZieHHbIX COJIel TU/IPOIU3YHOTCS CTyIIeHYaTo:

KCN, MgCl2, Na2S, NH4C1?

17. Kakue mpoAyKThl MOJMy4YarOTCsl TIPU TMPOJIM3e XJI0pUJa aalOMUHMS 110 TepBOW CTYyTeHU:
HC1, A1(OH)3, A10HC12, A1(OH)2C1?

18. Hanmiurte ypaBHeHue peaklyy r'yipoaun3a HurpaTta meau (M).

19. Pacripesienite comv B TabuuLje B 3aBUCUMOCTH OT CUJIbI KUC/IOTHI M OCHOBaHUSI, TIPOIYKTOM
B3aUMO/IENCTBUSI KOTOPbIX OHU SIBJISIFOTCSI:

CunbHOe oCHOBaHHe CunbHOe ocHOBaHUe Cnaboe ocHOBaHue U Cnaboe ocHOBaHUe U
U CWILHAA KHC/I0Ta U ci1abas KUcIoTa CUWILHAg KUC/I0TA ciabas KucioTa

KzS, NaN03, K2C03, AlClg, Pb(NO3)2, Ca(NO3)2, BaClz, K3PO4, Balz, ZHSO4, (NH4)2CO3,
(NH4)2S, CSBI‘, CH3COON&, Ba(N03)2, FeCh, KNOz, Na2803, KI, Ba(NOZ)z, szCO3, KNO3,
Na2804, Na3P04, Na28103, ZH(NO3)2, KCN, Hg(NO3)2, CuClz,(CH3COO)2Pb, SnClz, NaBr,

NH4BI‘, FeSO4, CI‘(N03)3, MH(N03)2, C53P04, NH4CN, COIz, FeCOs3

34




Tema 1.5 XuMHuecKkue peakijuu

Kontpo/mpyemsbie komnoHeHnTbl: OK 01, OK 02, OK 04, OK 07, 3:; 32; Bi; Bz, JIPo 4, JIPo
5, JIPo 7, JIPo 9, JIPo 12

KonTponiupyemble 3HaHMA: TIOHATUS: XMMHYecKas peakLusi, KiaccupuKalus
XVUMWYeCKUX Ppeaklyi, TeryioTa o0pa30BaHWs COeJUHEHHs, TerioBoW 3(QeKT XUMHUeCcKOM
peakuM, SHTPOMNHUs, XUMHUUecKass KuHeTWKa. CKOpPOCTb peakLMd, T[OMOTeHHas peakLus,
reTeporeHHasi peaklysi, SHepPrusi aKTUBAlLlUM, TeMIlepaTypHbili K03(dULMeHT peakld, 3aKOH
JIeMCTBYIOLIMX MacC, KaTaln3, KaTaau3aTopbl, XMMUYeCKOe paBHOBecHe, KOHCTaHTa paBHOBECHS
[TpuHuun Jle laTense.
yYMeHHS: -TIPOBO/IUTh pacueThl 10 XUMUUeCKUM (opMyJiaM U ypaBHEHUSIM peakLini;

-OCYLIEeCTBJISITh CaMOCTOSATe/TbHBIM MOUCK XUMHUYeCKOM HMHGOpMalMM C MCIO0/Ib30BaHUEM
pa3/MUHBbIX KCTOUHUKOB (CIPaBOYHBIX, HAyUHbIX W HAay4YHO-TIOMY/SIPHBIX W3[aHUM,
KOMIMBbIOTepHbIX 0a3 [jaHHbIX, pecypcoB VHTepHeTa); HCIO/Ib30BaTh KOMIbIOTEPHbIe
TeXHOJIOTUH JiJisi 060paboTKU U Tepefjaul XMMUYeCKOW WHGOpMaLiK, 1 ee TIpe/iCTaB/IeHUs B
pa3UuHbIX (hopMax;

-HMCI0/Ib30BaTh TIPUOOpeTeHHbIe 3HAHUS W YMEHHWsS B TIPAKTHUECKOW JeITelIbHOCTU M
MOBCEJHEBHON O KM3HM: [II9 TIOHUMaHUs TI/100aNbHBIX TPOOJieM, CTOSIUX —Tepe[
Ye/I0BEUECTBOM: IKOJIOTUUECKUX, JHEPTeTUUECKHUX M ChIPbEBBbIX; OOBSICHEHUS XUMHUUECKHX
SIB/IEHUH, TTPOUCXO/AIINX B MPUPO/Ie, OBITY U Ha TIPOM3BO/CTBE; SKOJIOTHUECKH IPaMOTHOIO
TIOBE/IEHUS B OKPY Karollel cpejie;

Bonpocs! 15 onpoca
1. Knaccudukauys XuMUUYeCcKrUX peakliiii B OpraHuuecko U HeopraHuueckou xumuu. [ToHsTHe
0 XUMUUeCcKol peakiuu. Peakiuu, uayiive 6e3 n3MeHeHUst KAUeCTBEHHOT'O COCTaBa
2. CkopocTb xMMHueckux peakiuil. [loHsthe o ckopoctu peakuuil. CKOpOCTb TOMO- U
reTeporeHHOM peakLuu. DHeprusi akTUBALUH.
3. ®aKTOopkl, BAMSAIOLME HA CKOPOCTh XUMUUECKOM peakiuu. [Ipuposa pearupyrommx BelLecTs.
Temrmepatypa (3akoH BanT-I'odda).
4. ®aKTophbl, BAUSIOLLME HAa CKODOCTb XUMUUECKOU peakiuy. KoHLleHTparusl.
5. KaranusaTopel ¥ KaTaiu3: FOMO- Y reTepOreHHbIi, UX MeXaHU3MBbI.
6. 3aBUCMMOCTb CKOPOCTU peakLyii OT TIOBEPXHOCTU CONTPUKOCHOBEHUS pearpyroluX BelecTB.
7. OBpaTUMOCTh XUMHUECKUX PeakKLiii Bell|eCTB: a/UIOTPOIM3aLvs U U30MepH3aliysl.
8. Peakujuy, uayiye ¢ U3MeHeHrMeM COCTaBa BeLeCcTB: I10 YMC/IYy Y XapakTepy pearvupyrolyx U
oOpa3yromuxcs BelecTB (pa3/ioyKeHUs, COeAUHeHUs], 3aMellleHus, 0OMeHa);
9. Peakuuy, upyiye C M3MeHEHHMEM COCTaBa BeLeCTB: M0 U3MEHEHWIO CTereHel OKWC/IeHUs
3/1eMeHTOB  (OKHC/IUTeNbHO-BOCCTAHOBUTEIbHbIE U HE  OKWC/IUTE/bHO-BOCCTaHOBUTE/bHbIE
peakiuu);
10. Peakuuu, upyique C M3MeHEHHMEM COCTaBa BeLIECTB: IO TeryioBOMYy 3(@ekTy (3K30- U
SHJ0TEPMUYECKUE);
11. Peakuuu, uayiiye C \3MeHEeHHEM COCTaBa BelllecTB: 10 (a3e (TOMO- 1 reTeporeHHbIe);
12. Peakuuu, upymyde C W3MeHEHHEM COCTaBa BeIIeCTB: IO HarpaBjieHUi0 (oOpaTumbie U
HeobOpaTuMeble);
13 Peakuuu, ujyiiye C M3MeHeHHMeM COCTaBa BeIeCcTB: [0 MCIIO/b30BaHUIO Karaju3aropa
(kaTamuTHUeCKre U HeKaTaIUTUUeCcKue);
14. Peakuuu, uAyie C H3MeHEHHWEM COCTaBa BeLeCTB: IO MexaHU3My (paJMKajbHbIe,
MOJIEKY/ISIDHbIE U NOHHBIE).
15. BeposiTHOCTB NPOTEeKaHUsI XUMUYECKUX peakliui. BHyTpeHHss1 SHeprus, SHTa/IbIUs.

16. TennoBo 3(peKT XMMUUECKUX peakl{iii. TepMOXUMHUeCKHe ypaBHeHHUS.

17. CranpapTHasi SHTajbIusl peak(uid U obpa3oBaHust BemectB. 3akoH [.U. T'ecca u ero

C/1eICTBUS. DHTPOIIHUS.
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18. Xwumunueckoe paBHOBecue. [loHATHe O XUMUYECKOM paBHOBeCUU. PaBHOBecCHbIe
KOHLIeHTpaLUH.

19. /IMtHAaMUYHOCTL XUMUUYECKOI'0 paBHOBecHs. PakTOphI, BAUAIOLMEe Ha CMelLljeHre PaBHOBeCHs:
KOHL|eHTpaLys, faBjeHue, TeMreparypa (npunuun Jle [lartense).

KpuTepuu onjeHKH 001j1e /18 YCTHOT'0 0TBETa
OueHka «5»:

* OTBeT MOJIHbIA Y TIPaBUJIbHBIM Ha OCHOBAHWU W3YUYEHHBIX TEOPUH;

* MaTepuasl U3JI0KeH B Orpe/ie/ieHHOW JIOTUYeCKOM MoC/ieJOBaTeIbHOCTU, TUTePAaTyPHbIM
SI3BIKOM;

* OTBET CAMOCTOSITE/IbHEIM.

Onenka «4»:

* OTBET MOJIHbIA Y TIPaBUJIbHBIN HAa OCHOBAHWU W3YUY€HHBIX TeOPUA;

* Marepuas M3/I0)KEH B OIpe/ie/IeHHOM JIOTMYecKOW T0C/ieOBaTelbHOCTU, TIPU 3TOM
JIOTyI[€Hbl /IBe-TPU HECYIIIeCTBEHHbIe OLIMOKHM, WCIpPaBJeHHbIe T0 TpPeOOBaHUIO
YUUTEJIS.

Onenka «3»:

* OTBeT MOJIHbIN, HO TIPU 3TOM JOTYyll[eHa Cyll[eCTBeHHas OIMOKa WM OTBET HEeIO/IHBIH,

HeCBSI3HBIH.
OuneHka «2»:

* TIpM OTBeTe OOHApy)KeHO HeroHWMaHHe YUallliMCs OCHOBHOT'O COZep)KaHUs yueOGHOTO
Marepuasia WM JOMYIeHbl CYyIlleCTBeHHbIe OIIMOKMU, KOTOpbIe Yyuallluiics He MOKeT
WCTIPaBUTh MPY HABOZSIIIMX BOMPOCAX YUUTeJIsl.

Onenka «1»:
* OTCYTCTBHE OTBeTa.

Tunossble 3aaun
1. KoHcraHTa ckopocty peakuyu A + 2B « 3C paBHa 0,8. HauasibHble KOHL[EHTpPALIMU BELLeCTB
A u B paBnHbl cootBeTcTBeHHO 2,0 M u 3,0 M. Bblunc/iiTe CKOPOCTh peakliMM B HauabHbIN
MOMEHT U KOr/ia KOHIIeHTpalus BelljecTBa B crana paBHoit 0,6 M.
2. KoHcTtanTa ckopocty peakuyu 2 A + B o 2C paBHa 0,6. HauanbHble KOHL[@EHTPALIUK BelLeCTB
A u B paBnHbl cootBeTcTBeHHO 0,4 M u 0,5 M. Bblunc/inTe CKOpOCTh peakijud B HauabHbIN
MOMEHT ¥ B MOMEHT, KOr/ia KOHLleHTpaLys Belectsa A ymeHbIIUTCS Ha 0,2 M.
3. Uepe3 10 mMuHyT 1ioc/e Havasna peakiyu 3 A + B « 2 C koHueHTpanuu BelectB A, B u C
coctaBwiM cootBeTcTBeHHO 0,3 M, 0,1 M u 0,04 M. KoHcTaHTa CKOPOCTH peakijuu paBHa 0,5.
Bbrunciiute CKOpOCTh peakijuy B HauaabHbIM MOMEHT U uepe3 10 MUHYT Moc/ie Hauaia peakiuu.
4. KoHCTaHTa CKOPOCTH peakliy pa3/ioyKeHUs: oKcyja a3oTa (I) Ha a30T ¥ KUC/IOpoj, paBHa 5 X
10 * . VcxopHasa koHueHTpauus okcuza asota (I) pasHa 4,0 M. BelumcinTe HayaabHYHO
CKOPOCTb peakiiM U ee CKOPOCTh, Korjia pa3noxxurcs 40% okcuga aszora (I).
5. B romorenHoi cucteme A + 2 B « C paBHOBecHble KOHIIeHTpalyu BelriecTB A, B u C paBHbI
cootBerctBeHHO 0,05 M, 0,10 M u 0,20 M. Bpunc/ivTe KOHCTAHTY PaBHOBECHS U HUCXOJHBbIE
KOHLIeHTpaluu BeljectB A u B.
6. KoHcTaHTa paBHOBeCHs IIpU CMHTe3e aMMHaka M3 a3ora ¥ Bojgopoza, pasHa 0,1. PaBHoBecHbIe
KOHLIeHTpaLlii BOJOPOJAa M aMMHaka paBHbl cooTBeTcTBeHHO 0,6 M u 0,2 M. Berunciure
HavyaJbHYI M PABHOBECHYH0 KOHLIEHTpAL[MK a30Ta.
7. Konuenrpauyu okcuza cepel (IV) U Kuciopozia [0 peakuyy ObTM COOTBETCTBEHHO PaBHBI
0,03 M u 0,015 M. Ilpu paBHOBecuu KoHLeHTpaLusi okcuza cepel (IV) crana pasxoii 0,01 M.
Bbrunciute paBHOBeCHble KOHLIEHTpallMM Kucaopoja, okcuga cepbl (VI) U KOHCTaHTy
paBHOBecus: SOz +O2 « SO3
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8. PaBHOBecue mipoliecca pasyiokeHusi okcuza asotra (IV) Ha okcup asora (II) m kucnopop
YCTaHOBUJ/IOCh TIPU KOHLIeHTpaLusax okcuza aszota (IV), okcupa azora (II) u kuciopoga, paBHbIX
coorBercTtBeHHO 0,08 M, 0,02 M u 0,01 M. Bbuvc/iuTh KOHCTAHTY paBHOBeCHsS U Hada/lbHble
KOHL|eHTpaLMX UCXOJHbIX BellleCTB.
9. KoHcranTa paBHOBecusi romoreHHou cucrembl AB ~ A + B pasna 0,06. PaBHOBecHas
KOHLIeHTpauus BeljectBa A paBHa 0,03 M. HaiiTh Haya/ibHYIO KOHLIEHTpaLMiO BelllecTBa AB.
Kakas 107151 3TOro Beljectsa pas/ioKuaachb K MOMEHTY yCTaHOBJIEHUS] PaBHOBECUs?
10. PaBHOBecue B cucteMe A + B « 2 AB ycTaHOBU/IOCH IIpY KOHLIEHTpaLUAX BelljecTs A, B u
AB, paBHbIX cooTBeTCTBeHHO, 0,04 M, 0,02 M u 0,06 M. Beiurciiute KOHCTaHTy PaBHOBECUSI U
Hauva/ibHble KOHLIEHTPALMM UCXOJHbBIX BeIL|eCTB.
11. B romorenHou cucteme A + B ~ 2C paBHOBecHble KOHLleHTpaLuu BewectB A, B u C paBHbI
coorBercTBeHHO 0,12 M, 0,12 M u 0,06 M. Beiuncimte KOHCTaHTy paBHOBeCHsSI U Haya/lbHble
KOHL|eHTpaLuu BellectB A u B.
KpuTtepuu onjeHKH 001jHe /1A yMEHHMA PeliaTh pacyeTHbIE 33/Ja4H 110 BCEM TeMaM
JAUCLMIIMHBL.
5 6anoB:
B/IaJIEHUEM KY/IbTYPOM MBIIIJIEHUS; CIIOCOOHOCThIO K 000OIIEeHUI0, aHanmu3y, KPUTHUECKOMY
OCMBIC/IEHHI0, CHCTeMaTH3allid, IOCTaHOBKe Ijesieli W BLIOOPY TMyTel WX [AOCTWDKEHUs, B
JIOTUYECKOM PaCCY>K/I€HUH U pellleHUy HeT OIMOO0K, 3ajiaua pellieHa paljioHaIbHbBIM CTI0COO0M.
4 6anna:
B JIOTUUECKOM PACCY>K[Je€HWH U peIlleHHd HeT CYI[eCTBeHHBIX OIIMOOK, HO 3ajlaua pellieHa
HepalMoHaIbHBIM CI0CO60M WK IOTYII[eHO He Oosiee ABYX HECYI[eCTBEHHbBIX OIMIMOOK.
3 6ana:
B JIOTUYECKOM PacCY>X/IeHHUH HeT CYIIleCTBeHHBIX OIITHOOK, HO JIOMyIIeHa CylljeCTBeHHasi
2 fanna:
HMMEIOTCS Cyll[eCTBeHHbIe OITMOKY B JIOTHYECKOM PacCy’KJeHUH U B pellleHUH.
1 6amn:
OTCYTCTBUE OTBeTa Ha 3a/laHue.

CamocrosTenbHas pabora
(JomaiiHee 3a/jaHKe)
811, ynp. 1-7
812, ynp. 1-8
813, ymp. 1-10
811, ynp. 1-8

@DoH/| TECTOBBIX 3a/JaHUH /ISl TEKYILIero KOHTPO/1A 3HAHUH 110 TeMe:

Bbibepume 00uH npaguibHbIX 8ApUAHM:

CTaH/apTHBIM COCTOSIHMEM BellleCTBa ABJ/ISIeTCA:

pacTBOpeHHOe BelllecTBO C KoHLleHTpaluel 1 Mo/ 1 npu 0° C u 1 aTm.
yucToe BemlectBo 1pu 0°C u 1 at™m

pacTBOPEHHOE BeleCTBO C KOHI[eHTpaLuel 1 MoJib/ KT TIpy
25°Culatm

+uncToe BemjecTBo 1pu 25 ° C u 1 atm

Pa3HOCTh CyMM S3HTa/IbNHH 00pa30oBaHHUA MNPOJYKTOB peakKHMH ¥ CYMM SHTA/IbIHI
o0pa3oBaHUs MCXOJAHBIX BeIeCTB C YYeTOM CTeXHOMeTpHYecKHX Ko3((uieHToB B
ypPaBHeHMHM XUMHUeCKO# peaKI[iy NPH p = const, Ha3bIBaeTCA:

BHYTpPEHHEeN SHepruen CUCTeMbI
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SHTa/IbIIMel pas/oyKeHUs BelljecTBa
+Ter/I0BbIM 3((eKTOM XUMHUUYEeCKOH peakLiuu
M3MeHeHHeM SHTasblIMi XMMUUeCKOW peakLyn

CucTeMa Ha3bIBAeTCA TOMOTeHHOM, eC/TH:

BCe BeIIleCTBa HaXOAATCS B OZJMHAKOBOM arperaTHOM COCTOSTHUM;

BCe BeIIleCTBA HaXOASTCS B PAa3/IMUHBIX arperaTHbIX COCTOSTHUSX;

OHa COCTOUT M3 UaCTHUI] PA3/IMYHBIX BEICTB, PA3/IMUHOTO

arperaTHOTO COCTOSTHUS, PABHOMEPHO PacIipe/ie/ieHHbIX OTHOCUTETBHO IPYT IpyTa;

+0Ha 0JJHOPOZIHA BO BCEX CBOMX TOUKAX 0 XUMHUUECKOMY COCTaBY U CBOHCTBAM U He COJIEPKUT
TpaHUIIbI paszesna

JIns1 KaKuX mporneccoB u3MeHeHue 3Hepruu ['no6ca 0yger orpunaresnbHo mpu 260 K u
HOpPMaJ/IbHOM aTMoc(epHOM AaB/IeHUHU

TasiHUA J1bJia

I/1aBJIeHUs JKeJle3a

+KpHUCTa/UIU3aLiH BOJbI

KUIEHUS BOJbI

3aBHCHMOCTb CKOPOCTH XHMHUYECKOH peaKkii 0T KOHIIeHTPAI[ii PearupyoliX BeliecTB
yCTaHaB/IHBAeT:

+3aKOH JIEMCTBYOIIMX MAcCC /ISl TOMOTe€HHBIX peaKiui

nipaBuio BauT- I'odda

3aKOH pa3baeyieHust OcTBaiba

ypaBHeHue ['n66ca

V3MeHeHHe KOHI[eHTPALUH pearupymolux BeliecTB B eAMHULY BpeMeHHU B e[UHHL{e
o0beMa M/IM YHMCJI0 3/IeMeHTapPHbIX aKTOB B3aNMO/|eliCTBUSA B eAHHUIY BpeMeHH B e/JUHHLIe
o0beMa Ha3bIBaeTCs:

TIOPSIZIKOM peaKLuu

+CKOPOCTBIO peakL[uu

MeXaHW3MOM peakKLuu

SHepruel peakiuu

CKOpOCTh KaKUX XMMHYECKHX peaKiiuil yBeJJMUUBaeTCsA C POCTOM TeMIlepaTyphbl:
MOBIX

HUKaKUX

9K30TepMHUUYECKUX

+3HA0TepMHUYEeCKUX

YBesimueHHe CKOPOCTH XHMHYECKOW peakidd TpPH TMOBBIIIEHWH TeMIepaTypbl
00BACHAETCH:

YMEHbILIEHUEM UHMC/Ia CTOJIKHOBEHUM MEXy MOJIEKY/IaMU

yBeJIMUeHHEeM MOTeHIUaTbHON SHEePTUH MOJIEKY/T

+yBe/IMUeHUEeM UMC/Ia aKTUBHBIX MOJIEKYJT

YMEHbILIEHUEM SHEPTUd aKTHUBALH

Ec1u jaB/ieHHe B peaKIjMOHHOM CHCTeMe MOHU3UTH B 2 pa3a, cKopocTh peakiuu 2NO + O>
- 2NOz3:

YMeHbIIUTCSA B 2 pasa

YBeJIMUUTCA B 4 pasa

+yMeHbIIUTCA B 8 pa3
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YBeJIMUUTCA B 2 pasa

MaremMaTH4YeCKUM BbIpa)KeHHEM 3aKOHa /JIeHCTBYIIUX MacC

ans peakiuu CO(r ) + 4Hy(r) = CHy( 1) + 2H2 O(r ) siBsieTca:
v =k C(CO2) -4C(Ho)

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

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

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

CKOpOCTb XHMHYECKOH P€aKI Ui sSABJ/IA€TCA BbICOKOﬁ, ec/im:
SHEPrusa akKTUBallUKX BbICOKAA

SHEPrusa akKTUBALIMX DABHA 0

+35HEeprusi akTUBaLlMU HU3Kasa

SHEPrus akKTUBaLlUM CpeAHAA

IIpu yBetnyenuu Temneparypsl Ha 40 °C ckopocTh peakiyy Bo3pociia B 81 pas,
TeMIepaTypHbIi K03 (pULHeHT CKOPOCTH peaKiui paBeH:

2

4

+3

5

Ha cko/sbKo rpaflycoB cjiejyeT NOBbICHTh TeMIlepaTypy ra3oo0pa3sHoi cMecH J/ist
yBe/JIMUeHHUsi CKOPOCTH peakniuy B 16 pa3 TemnepaTypHbId Ko3(pduijueHT paBeH 2:
20°C

30°C

+40°C

50°C

Ckopoctb npamoi peakiiuu Hz (1) + I>(r ) = 2HI ( r ) npu noBbIlIeHUH JaB/IeHUA B 5 pa3
BO3pacTeT:

B 5 pa3s

+B 25 pa3

B 10 pa3

B 125 pa3

Ecnu paB/ieHNe cuCcTeMbl YBeJIMUUTCA B 2 pa3a, TO CKOPOCTh XUMHUYeCKoi peakium 2Al
(xp ) + 3Clx( r ) = 2AICI3( Kp ) u3MeHUTCA:

B 2 pasa

+B 8 pa3

B 16 pa3

B 32 pasa

Ckopoctb npamoii peakiuu CO; (1) + C(rpadur ) = 2CO(r ) npu NoBbIIeHHH JaB/IeHUs
B 4 pa3a Bo3pacrer:

B 4 pa3a

B 8 pa3

+B 16 pa3

B 32 pasa

Bbibepume 00uH npasu/ibHbIll 6apuaHm omeema u Hajxcmume KHONKy «/lanee»
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MaremaTH4YeCKUM BbIpa)keHHeM 3aKO0Ha JieiicTBYIIX Macc st peakuuu C (rpadwur ) +
2N2 O (r) = CO2(r) + 2Na( r ) saBAsIeTCA :

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

v=k C(C)-C (N0

+v = k C (N20)%;

v =k C(CO,) -C (N2~

Eciu npu noBbilIeHUM TeMmnepaTtypbl Ha 30° CKOPOCTh peakijuu yBe/IMUuIach B 27 pas,
TeMrepaTypHbIil Ko3¢GPULIHeHT CKOPOCTH pPeaKI{ui PaBeH:

8

2

4

+3

Eciu TemniepaTypHbId K03()(pUIMEeHT CKOPOCTH PeakLiiM paBeH 2, a Temneparypa
BO3poc/ia Ha 20°, TO BO CKOJIBKO pa3 CKOPOCTb peaKLiuM Bo3pacrer?

+4

8

16

32

Ecu 00'beM 3aKpBITOM CUCTEMBI, B KOTOPO#l YCTaHOBH/IOCH XUMHYeCKoe paBHoBecHe 250>
(r)+02(r) -~ 2S03(r ), yMeHbIINTD:

TO CKOPOCTH TIPSIMOM ¥ 0OpaTHOM peakivii OCTaHyTCsl paBHBIMU;

+CKOpPOCTb MPsIMOI peakliiu cTaHeT OoJblile CKOPOCTH 0OpaTHOM peakLuy;

CKOPOCTb TIPSIMOM peakliy CTaHeT MeHbllle CKOPOCTH 00paTHOM peakiiyy;

paBHOBeCHe He CMeCTUTCS

K cMeljeHHI0 XUMHUUYECKOT'0 PAaBHOBECHs pPeaKiuu

4HCI (r) + O2(r) « 2 Cl2( 1) + 2 H20 (r) B/1IeBO B 3aKPbITO# CHCTeMe NMPUBeJeT :
nobapieHre KMCI0poJa

+106aBneHye Xjopa

BBe/leHMe KaTa/iru3aropa

TIOHKeHYe JIaB/IeHUst

KoHcTaHTa paBHOBeCHsI peaKI[uu
CO2(r)+ CaO(kp) - CaCO3( kp):
Kp = [CO2 ] [CaO]/ [CaCO3]

Kp =[CO2 ]/ [CaCO3]

+Kp = 1/[CO2]

Kp = [Ca0]/ [CaCO3]

KoHcTaHTa XUMHUYECKOT0 PaBHOBeCHs MOKa3bIBaeT:

+COOTHOLLIEHNE MOJISIPHBIX KOHL|eHTPaLMii IPOAYKTOB peakliy U UCXO/IHBIX BeleCTB B
COCTOSTHUM XMMUYeCKOr'0 paBHOBECHS;

BO CKOJIBKO Pa3 MOJISIPHbIe KOHI[eHTPALMH UCXOHBIX BeleCTB 0oJbliie KOHI[eHTpaIui
MPOJYKTOB peakiuy;

COOTHOIIIEHHEe CKOPOCTel TIPSIMOi ¥ 00paTHOM peakI[uii;

COOTHOIIIEHWE SHEePryii aKTUBAI[UU MPSMOK M 00paTHOM peakIjuit

B BhIpa)keHHe KOHCTAaHTHI PAaBHOBECHS PeaKIUd He BXOJAT KOHIEHTPau1
B3aUMO/IeHCTBYIOIHUX:
ra3000pa3HbIX BeIIeCTB
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JKUJKUX BelleCTB
+ TBepJbIX BeLeCTB
PacTBOPEHHBIX BeLeCTB

PaBHoBecue peakijuu CO>(r ) + C(rpadur ) ~ 2CO(r ) npu NoBHIIIeHUH JAB/ICHHUS:
He CMEeCTUTCS

CMECTUTCS B CTOPOHY KOHEUHBIX MPO/IYKTOB

+CMECTUTCS B CTOPOHY MCXOJHBIX BeI[eCTB

W3MeHUTCsl TMHeMHO

Taoaua 5
MeToKa npoBeieHHsI KOHTPOJISA
[TapameTpbl METOAUKU 3HayeHue rapaMmeTpa
[Ipesen AUTENBHOCTH BCETO KOHTPOJIS 15 MUHYT
[MocegoBaTeIbHOCTE BBIOOPA BOMPOCOB CnyuaiiHas
[IpepiaraeMoe KOJIM4eCTBO BOIIPOCOB 5

KpuTepuu oLieHKHU:

-5 0a/I0B BBICTAB/ISETCS CTYJEHTY, KOTOPBIA IIPaBWIbHO BBITIOJHSIET 5 TECTOBBIX
3a/laHUl;

- 4 fasu1a BLICTABJISAETCS CTY/IEHTY, €CJ/Id TIPABUILHO pelleHo 4 TeCTOBbIX 3a/laHusl.

- 3 fas1a BLICTAB/ISIETCS] CTYZEHTY, eC/TU MPaBUJIbHO PellleHO 3 TeCTOBbIX 3a/jaHUs

- 2 Dasu1a BBICTABJISAETCS CTY/IEHTY, €C/Id TIPAaBUIBHO pellieHo 2 TeCTOBbIX 3a/laHus

- 1 6as1 BBICTABJISIETCS CTY/IEHTY, eC/IM TIPaBU/IBHO pellieHo 1 TecToBoe 3a/jaHue

Tema 1.6. «BemmecTBa M UX CBOHCTBa»

Koumpoaupyembie komnoswenmsi: 31 ; 32 ; Bi; Bz, JIPo 4, JIPo 5, JIPo 7, J/IPo 9, JIPo 12

KonTponmpyemble 3HaHMsA:  KiacCM(UKalLMsg  HeOpraHWYeCKUX  COeJUHEHWH,
OT/IMUUTe/TbHbIe 0COOEHHOCTH BeIlleCTB Pa3HbIX K/IaCCOB, CIIOCOOBI MOyUYeHHs BellleCTB pasHbIX
KJ1aCCOB;

yMeHHsl: CTPOUTH (OPMYJIbl BeL[eCTB Ppa3HbIX K/IacCOB IO Ha3BaHUSM, Ha3bIBaThb
BellleCTBa pa3HbIX K/IaCCOB I10 TIpUBeJeHHOM (opmyJsie, COCTaB/sATL ypaBHEHHUs peaklui, C
MOMOLBI0 KOTOPBIX MOXXHO TIOJyUMTh TO WIM UHOE BeIeCTBO, BbISIBJSATh U yCTaHAB/IMBAaTh
reHeTUUYeCKyH CBsI3b MeXK/y K/lacCaMU OpraHM4eCKUX U HeOpraHW4yecKux Coe/IMHeHUH.

Bonpocsl ajis onpoca

1. Knaccudukaiiusi HeopraHiueckux BelijecTB. [TpocTbie 1 C/I0)KHBIE BelllecTBa.

2. OKcuppl, UX KaaccudurKarus.

3. 'mapokcuabl (0OCHOBaHUS, KUCIOPO/CO/ieprKalliie KUC/I0ThI, aM(pOoTepHbIe THIPOKCH/bI).
4. KucoTsl, X KaacCuuKarus.

5. OcHOBaHus, UX K/laccupUKaius.

6. Conu cpefiHue, KMC/ble, OCHOBHbIE I KOMILJIEKCHBIE.

7

. Metannel. Tlonoxenne meTanioB B Ileproanueckoii cricTeMe M OCOOEHHOCTH CTPOEHHST MX
aToMoB. IIpocTbie BeljecTBa — MeTa/Ibl: CTPOEHVe KPUCTA/JIOB U MeTa/Inyeckass XuMHUueckas
CBS3b.

8. OO6ume ¢u3nueckue CBOWCTBA META/VIOB W WX BOCCTAHOBUTE/bHbIE CBOWCTBA:
B3aMMO/IEMCTBHE C HeMeTa//laMd (KHAC/IOPOZOM, rajoreHaMu, CepoM, a30TOM, BO/IOPOZIOM),
BOZIOM, KWUCJIOTaMH, pacTBOpaMM COJieil, OpraHM4eCKUMHM BellleCTBaMd  (CIMpTaMHy,
rajioreHajgKaHamu, (peHOJI0M, KAC/I0TaMu), CO LjeI0UaMHu.
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9. OKcuAbl U TUPOKCUABI METa//IOB. 3aBUCHUMOCTh CBOWMCTB 3THUX COEJMHEHUM OT CTerneHeu
OKHWC/IeHUS] MeTaJlIoB.

10. 3HaueHue MeTa/uUIOB B IIPUPO/ie U KU3HU OPraHrU3MOB.

11. Koppo3usi meta/ioB. [loHdaTHe KOppo3uu. XuUMHUUYeCKas KOpPpO3Hus. OJIEKTPOXUMHYeCKas
Koppo3usi. Crioco0bl 3al[UThI METAJ/IOB OT KOPPO3UH.

12. O6mue criocoObl MosyueHHs] MeTa/uIoB. MeTa/uibl B TIppoJe. MeTa/ulyprusi ¥ ee BUJBI:
MUpO-, TUJPO- U 3JIeKTPOMeTa/Ulyprus. OJIeKTPOIM3 PAacIlaBOB U pPacTBOPOB COeJVHEHWUU
MeTa/lUIOB M ero NpakTu4ecKoe 3HaYeHue.

13. Hemetannel. ITomo)keHre HeMeTall0B B HepHOAHHECKOﬁ cucreme, 0COOEHHOCTH CTpO€HUA
HUX aTOMOB. SJIeKTPOOTpI/IL[aTEJILHOCTb.

14. bnaropoziHble rasbl. D/IeKTPOHHOE CTPOeHHe aTOMOB 0/1aropo/iHbIX ra3oB U 0COOEHHOCTH MX
XVUMHAYECKUX U (PU3NUeCKUX CBOWCTB.
15. Hemertasisl — IpocThle BelliecTBa. ATOMHOE U MOJIEKYJ/IIPHOe UX CTpOeHHe. AJIIOTPOIIHS.

16. Xumuueckue CcBoMCTBa HeMeTa/sioB. OKUC/IHTe/bHbIE CBOWMCTBA: B3aMMOENCTBUE C
MeTa/ylaMHM, BOJOPOJOM, MeHee 5J/IeKTPOOTpHULIATe/IbHBIMM — HeMeTa/l/laMd, HeKOTOPbIMU
C/IO’KHBIMM BelLleCTBaMM.

17. BoccraHoBUTe/bHBIE CBOMCTBA HEMETA/VIOB B peakLUsiX ¢ (TOPOM, KUCIOPO/IOM, CIIOXKHBIMU
Bell|eCTBaMU-OKUCIUTENSIMU (a30THOM U CEPHOW KUCI0TaMU U [Ip. ).

KpuTtepuu oneHKH 001He /1 YCTHOT'O 0TBeTa

OneHka «5»:

* OTBET IOJIHbIA Y TIPaBUJIbHBIM Ha OCHOBAHWUU M3YUeHHBIX TeOPUH;

* MaTepuaJl U3J/I0KeH B Orpe/ie/IeHHOW JTIOTUUeCKOoM Moc/ieJoBaTeTbHOCTU, TUTePaTyPHbIM
SI3BIKOM;

* OTBET CaMOCTOSITe/IbHBIM.

OneHka «4»:

* OTBET IOJIHbIA Y TIPaBUJIbHBIM Ha OCHOBAHWUU M3YUeHHBIX TeOPUl;

* Marepuas M3/I0)KeH B OIpe/leJIeHHOM JIOrHUecKou T0c/ie[oBaTe/lbHOCTU, TIPU 3TOM
JIOTyITIeHbl  JIBe-TPH HECYI[eCTBeHHble OIITHMOKHW, WCIpaB/eHHble T0 TpebOBaHUIO
YUUTEJISL.

Onenka «3»:

* OTBeT MOJIHBIN, HO TIPU 3TOM JOIYyIl[eHa CyI[eCTBeHHas OLIMOKa WM OTBET HEITO/THBIN,

HECBSI3HBI.
OreHkKa «2»:

* Mpy OTBeTe OOHApy>KeHO HEeNOHMMaHWEe YYalllUMCs OCHOBHOTO COZEp)KaHusi yueOHOro
Marepuajia WM [OMYIeHbl CYIeCTBEHHbIe OIIMOKKW, KOTOpbIe YUallluics He MOKeT
WCIIPaBUTh MPU HABOSAIIUX BOMPOCAX YUUTEIS.

Onenka «1»:
* OTCYTCTBHE OTBeTa.

CamocrosTeibHas pabora
(JomaiiiHee 3afaHme)
8§17, ymp. 1-8

®DoH/| TECTOBBIX 3a/JaHUH /ISl TEKYLIero KOHTPO/1A 3HAHHUH 110 TeMe:
Bbibepume o0uH npasu/ibHbIX 6ApUAHM:

B cxeme npeBpaiieHui
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FeC1; naou X1 02,m20 X2

BelleCTBOM «X2» ABJISAETCS
FeO

+Fe(OH)3

Fe(OH):

FeC13

To/1bKO NIpH TeMIiepaType ¢ BOAOU pearupyer:
KaIui

HaTpuu

+Kej1e30

Me/[b

Kucnopop He pearupyer HU C OJJHUM U3 BYX Bell|eCTB:
docdop u xeneszo

+HeOH U IjlaThHa

CepoBOZIOPO/ U YIJIepo[

cepa ¥ BOZIOpPOJ,

Hutpar aimoMiHMA B pacTBOpe B3aUMO/IeliCTBYeT C:

NaClI

Fe (NOz3)
MgCl»
+Ca(OH)>

Cepe0po u3 pactBopa AgNO3 BbITeCHsIeT BCce MeTa/lIbl, YKa3aHHbIe B PAAY:
+Al Zn Cr

K Fe Zn

Zn Fe Pt

Na Cr Zn

OcHOBHbIe CBOMCTBA 0C/1a0eBalOT B PA/Jly TH/POKCH/IOB:
LiK Cs

Al Mg Na

+Ca Mg Be

B Be Al

Jns ocymecrBienus npeppaigennid SOz — H>SO4 - K>SO4 He00x0A1MM0 KCI0/1b30BaTh:
H>0O KHSO4

H>0 NaxSOq4

+H>O KOH

H> KOH

X/10puA aIIOMHHHSA B PacTBOPe B3aUMO/IefCTBYeT C
K>SOy

MgSO4

HNOs

+Ca(OH)2
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XuMHYeCcKON peakinyu Mexay rujpoxcujoMm meau (II) m pacTBopoM cepHOH KHMC/IOTbI
COOTBETCTBYeT COKpallleHHOe HOHHOe YPaBHeHue

20H- + H+ = H20

20H- + H2S04 = 2H20 + S042-

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

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

Oxcup cepsnl (IV) aBaserca
OCHOBHBIM

+KHUC/IOTHBIM

am@oTepHbIM
HecoeobpasyroLmm

K an)OTeprIM OKCH/dM OTHOCHUTCHA
CrOs3

SO3

COr

+Cr203

OKcuj c HauboJiee APKO BbIPA)XKEHHBIMHA OCHOBHBIMHU CBOWICTBaMH 00pa3yer
Be

Mg

+Ba

/n

C Boj10i1 He pearupyer
MarHum

+0epunit

Oapuit

CTPOHLIUM

Xsopup xesne3a (II) odpasyercs B pe3ybTaTe peakijuu
Fe + Clz — .

+Fe + HC1 -

Fe,Os + HC1 .

FeO + Clz —

HenocpeacTBeHHO APYT C IPYroM He B3aUMO/IeCTBYHOT
+KUC/I0pos U XJ10p

BOJI0OPO/, ! XJI0P

BOJ0OPOJ, Y KUC/IOPOJ,

XJIOp U MeTaH

Me/b He B3aUMO/ieiiCTBYeT C
pa3baeienHoit HNO3
KOHL|eHTprpoBaHHOW HNO3
+pazbasnenHo HC1
KOHI|eHTprpoBaHHOU H2S504

Peakiuu pa30aB/IeHHO# a30THOM KHC/IOTHI C MebI0 COOTBETCTBYeT CxeMa
+Cu + HNO3 - Cu(NOgz)2 + NO + H.0
Cu + HNO3 - Cu(NOgz)2 + H>
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Cu + HNO3 - CuO + NO2 + H20
Cu + HNO3 - CuO + NH4NOs + H20

B cxeme npeBpaiieHui

Na;CO3 —+x— CaCO3;—+y— Ca (HCO3)2
BykBamu «X» H «Y» 0003HaueHbI BelecTBa
+X — CaO; ¥ — HCI

X —-Ca(OH)2; ¥ — NaClI

X —HNO3; ¥ -C0O2 u H20

X —HNO3; ¥ —CO2u H20

Taouia 6
MeToaMKa NpoBeieHHsI KOHTPOJISA
[TapameTpbl METOAMKA 3HayeHue rapaMmeTpa
[Ipesen AUTENBHOCTH BCETO KOHTPOJIS 15 MUHYT
[TocegoBaTeIbHOCTE BBIOOPA BOMPOCOB CnyuaiiHas
[IpepsiaraeMoe KOIM4eCTBO BOIIPOCOB 5

KpuTepumu onjeHku:

- 5 0a/I0B BBICTAB/SIETCS CTY[EHTY, KOTOPbI TMPaBUIBHO BBITIOTHSIET 5 TECTOBBIX
3a/laHUl;

- 4 6a/1/1a BBICTAB/ISIETCS CTY/IEHTY, eC/IM MPaBU/IBHO PellieHo 4 TeCTOBBIX 3a/laHMSs.

- 3 0as1a BBICTABISIETCS CTY/I€HTY, €C/TU TIPABU/IBHO pPeIlieHO 3 TeCTOBBIX 3a/laHus

Pa3zgen 2. Opranuyeckas xumus. OpraHudeckue coeJUHeHMs»
Tema 2.1 [IpegMeT oOpraHuuecKol XUMHHU

KonTpommpyembie KOMIOHeHTbI: 31; 32; Bi; Bz, JIPo 4, JIPo 5, JIPo 7, JIPo 9, JIPo 12
KoHTpo/Mipyemble 3HAaHHUA: pO/Ib XWMHHA B eCTECTBO3HAaHWM, ee CBSI3b C JpPYyTUMH
eCTeCTBeHHBIMU HayKaMU, 3HaueHHe B >KU3HHM COBPeMEeHHOTo oO0IIecTBa, MOHSATHE O TpeaMeTe
OpraHUuecKO XVMHH, YTIepO/IHbINA CKeJleT, (yHKLIMOHabHas TPyIina, FTOMOJIOrUs, CTPYKTypHast
Y TIPOCTPaHCTBeHHasi 30Mepusi, 0COOeHHOCTH OpraHMUecKUX BelllecTB, 3HaUeHHe OpraHuuecKux
BeL[eCTB;

YyMeHHUsA: OCYILeCTB/ATb CaMOCTOSITe/IbHbIA TOWUCK XUMHUUYeCKOW WHGOpMaluu C
WCII0/Ib30BaHMEM Ppa3/IMYHbIX MCTOYHMKOB (CIIPaBOYHBIX, HAyUHbIX W HAYYHO-TOMYJISIPHBIX
W3/JaHUM, KOMITbIOTEPHBIX 0a3 ZaHHBIX, pecypcoB VIHTepHeTa); MCIO/Ib30BaTh KOMITbIOTEPHBIE
TeXHOJIOTUHU AJisi 00paboTKM UM Tiepefiaul XMMHUeCKoW WH(OpMaluu, U ee TIpefCTaB/eHHs B
pa3nMUuHbIX (hOpMax; -orpeensiTh: U30Mepbl U TOMOJIOTH

Bonpocs! ajis onpoca

1. [laiiTe onpeziesieHre TIOHATHS «OpraHuyecKass XUMUsI»

2. OOBbsCHUTE 3TUMOJIOTHIO CJIOBA «BUTA/IM3M» U OXapaKTepu3yihTe 0003HauaeMyr0 UM CUCTEMY
B3IJISII0B B XMMUU.

3. Kakuve Hay4HbIe ZOCTWKEHHS CTTIOCOOCTBOBA/IM KPYIIIEHHUIO BUTam3Ma? KTo ux aBTopbI?

4. Paccka)kuTe 0 KpyroBOpOTe yrjepoza B [IPUpo/e.

5. Kakue 0co6eHHOCTH OT/IMUAIOT OpraHWUYeCcKHe BeleCcTBa OT HeOPTaHUUYeCKUX ?

6. Ha3oBuTe u3BeCTHble BaM OpraHUuYecKue BellleCcTBa, BXOJSIIME B COCTaB a) MPOJYKTOB U
MaTepHaJioB, UCTIOb3yEeMBIX B OBbITY, B MeJULIMHE, B IPOMBILIIEHHOCTH, 0) MUILE€BBIX MPOYKTOB
W OMOOTHYeCKU aKTUBHBIX BEIeCTB.

7. JlaWiTe oripefiesieHrie OHATUM «BaJIeHTHOCTb» U «CTeeHb OKUC/IeHUs». B ueM Ux CXOACTBO U
otinuure? ViMeeT /i1 UhC/IeHHOe 3HaueHUe Ba/leHTHOCTH U CTelleHW OKUC/IeHUS 3HaK?

45



8. [laiiTe ormipefesieHWe TOHATUM: «U30MEDUS», «HU30MEP», «TOMOJIOT», «TOMOJIOrMYecKas
Pa3HOCTb»
9. Kakue mpotiecchl Ha3bIBalOT OMOOPraHUYeCKUMU?

KpuTepuu o1jeHKHM yCTHOI0 OTBeTa

OueHka «5»:

* OTBeT MOJIHbIA Y TIPaBUJIbHBIN HAa OCHOBAHWU M3YUYEHHBIX TEOPUH;

* MaTepuasl U3JI0KeH B OMpe/ie/IeHHOU JIOTUUeCKOM T0C/ie/JoBaTe/TbHOCTH, JIMTePaTyPHbIM
SI3BIKOM;

* OTBET CAMOCTOSITE/IbHEIN.

Ouenka «4»:

* OTBET MOJIHbIA Y TIPaBUJIbHBIN Ha OCHOBAaHWU W3YUY€HHBIX TeOPU;

* Marepuas M3/I0)KEH B OIpe/ieJIeHHOM JIOTMYecKoW T0C/ie/joBaTe/lbHOCTH, TIPU 3TOM
JIOTyI[€Hbl /IBe-TPU HECYIIIeCTBEHHbIE OLIMOKHM, WCIpPaBJeHHbIe T0 TpPeOOBaHUIO
YUUTEJISL.

Ouenka «3»:

* OTBET TMOJIHbIN, HO TIPYU 3TOM JOTYyll[eHa Cyll[eCTBeHHas OlMOKa WM OTBET HEeIOJ/IHBIN,

HeCBSI3HBIH.
OuneHka «2»:

* TIpK OTBeTe OOHApY>KeHO HerloHWMaHHe YyuallliMCs OCHOBHOT'O CO/lep)KaHUs yueGHOTO
Marepuasia WM [OMYIeHbl CYIIeCTBeHHbIe OIMOKH, KOTOpbIe YYAll[UHCST He MOXKET
WCTIPaBUTh MPY HABOJSIIMX BOMPOCAX YUUTEJIs.

Onenka «1»:
* OTCyTCTBHE OTBeTa.

CamocrosTenbHas pabora
(JomaiHee 3a/jaHMe)

81, ynp.1-7

@DoHJ TeCTOBBIX 3aJJaHUM i/If TEKYI[ero KOHTPOJIsl 3HAaHUH 10 TeMe:

Bbibepume o0uH npasus/ibHbIX 6ApUAHM:
Kto BBes1 noHsaTHEe «Oprannuyeckas XumMusi»?
@®. Benep
A.M. bytiepos
+41. bepuenuyc
K. Iopnemmep

N3BecTHBIX HeOpPraHMYeCcKMX M OpPraHM4YecKUX BeljecTB HACYUTHIBAETCS
COOTBETCTBEHHO

1 TBIC. U 5 THIC.

20 TeIC ¥ 1 MJIH.

10 teIC. 1 100 THIC.

+100 TBIC M 18 M/IH

OpraHnueckuM siB/isieTcsl BeljecTBo, ¢opMy/ia KOTOpOro:
H>COs

+CH3Br

K2COs
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COs

OpraHuyecKuMM COeJJMHEHHEeM HEMOJIEKY/IAPHOr0 CTPOEeHUsl SIBJISIETCS BeIecTBO,
¢opmyna KoToporo:

CHs;0H

CH4

CH3COONa

CH3Cl

KTo BBe/1 NOHATHE «OpraHNuYecKue BeljecTBa»?
O.W. MenpeneeB

A.M. bytnepos

+4. bepuennyc

FO. JIubux

fiB/1eHue CyleCTBOBAHUS HECKO/IBKHUX BelleCTB 0/JHHAKOBOI'0 COCTaBa, C 0/{HOU U
TOH JKe M0JIeKy/IIPHOH MaCCOH, HO C Pa3HbIM CTPOeHHEeM MOJIEKYJ/I — 3TO:
am(OTepHOCTh

TOMOJIOTUSI

+13o0Mepus

aJIJIOTPONUS

Bemecrea CH3; —CH3z u u CH3z —CH,; —CH3; saBasioTca:
H“30MepaMu

+romMosioraMu

aJ/VIOTPOITHBIMU BUIOM3MeHEeHUsIMU

paZiukanamu

Kakue u3 IpUBEeJCHHbIX HU)KE BEIeCTB ABJ/IAECTCA U30MEPOM COeJUHEHUSA CH3—(
CHy); —-CH3?

+CH3 —CH(CH3z)- C(CH3)2 —CH3

CH3 —C(CHs); —CHs

CH3 —~CH(CHs)- CH(CHs)- CHs

CH3 —~C(CHs)s ~CHs

Bup u3omepuu, XxapakTepHbIi /1A OyTeHa -2 1 HECBOWCTBeHHbIH OyTeHy -1:
130MepHsi YI/IepPOJHOr0 CKeseTa

onTHhYecKas

treomeTpuuecKas

TI0JI0>KEHHSI JBOMHOM CBSA3U

I'oMmo/10rnyecKuM psA0M Ha3bIBAeTCH:

COBOKYITHOCTb Bell[eCTB, COZep KallliX OUHAKOBOe YHUC/IO aTOMOB YIJIepoAa;

psiz BellleCTB, UMEIOIINX OMHAKOBBIM COCTaB, HO Pa3/IMYHOe XMMUUECKOe CTPOEHUE;
+psiJ] BeLeCTB, CXOJHBIX 110 XMMUUECKOMY CTPOEHUIO U CBOWCTBAM, COCTaB KOTOPBIX
OT/IMYaeTCs Ha OHY WU HeCKoJbKO rpyrn CHa-;

COBOKYITHOCTb Bell|eCTB, COCTaB KOTOPBIX OT/INYAeTCs Ha OZIHY UK HeCKOJIbKO TPYIIIT
CHz-;

YkaxuTe npoiecc, Npu KOTOPOM M3 HeOpPraHUYeCKHX BellecTB M0/Ty4arTCs
opraHuyeckue:
ropeHye JipeBecHHbI
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nuieBapeHye

JbIXaHue
+doTocuHTe3
Tao0muna 7
MeToKa NpoBeieHUsI KOHTPOJISA

[TapameTpbl METOAUKU 3HayeHue rapaMmeTpa
[Ipesen pnTeIbLHOCTH BCErO KOHTPOJIS 15 MUHYT
[MociegoBaTeIbHOCTE BBIOOPA BOMPOCOB CnyuaiiHas
[IpepsiaraeMoe KOJIM4eCTBO BOIIPOCOB 5

KpuTepuu oLieHKHU:

-5 0a/I0B BBICTAB/ISETCS CTYJEHTY, KOTOPBIA ITPaBU/IbHO BBITIOJHSIET 5 TECTOBBIX
3a/laHul;

- 4 6a/1a BLICTAB/ISIETCS CTYZIEHTY, €CJTU MPABU/ILHO PeIleHOo 4 TeCTOBbIX 3a/laHKSI.

- 3 fas1a BLICTAB/ISIETCS CTYZEHTY, eC/TU MPABUJIbHO PellleHO 3 TeCTOBbIX 3a/[aHUs

Tema 2.2 Teopusi CTpOeHUs OPraHUYECKHX COeAMHeHUM

KonTpo/mmpyembie KOMIIOHeHTbI: 31; 32; Bi; Bz, JIPo 4, JIPo 5, JIPo 7, JIPo 9, JIPo 12

KoHTpo/simpyemble 3HaHHMA: TeOpHs CTPOEHUsS OpPraHWUYeCKUX U HeOpraHUueCKHux
coequHeHWM (BK/IOYasi CTEPEOXUMMUIO), TIOHATHUS: YTJIEPOAHBbIN CKeleT, (GYyHKI[MOHAIbHAs
rpyIITia, FTOMOJIOTHS], CTPYKTYPHasl ¥ TIPOCTPAaHCTBeHHasi U30MepHus,

yMeHHsI: -OTpe/ieIiTh: BaJIeHTHOCTb U CTeTeHb OKHMC/IEHUSI XMMHUECKUX 3JIEMEHTOB,
MPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJ, XapaKTep B3aMMHOI'0 BJ/IMSHUS aTOMOB B MOJIEKY/aX,
OCYIIIeCTB/IATh CAMOCTOSITE/IbHBIM TMOMCK XUMUYECKOM WH(OPMaMi C HCT0/b30BaHHUEM
pPa3/IMUHBIX ~WCTOYHUKOB  (CIPAaBOYHBIX, HAyUHBIX W HAYYHO-TIOMYJISIPHBIX — W3JaHUM,
KOMITBIOTEPHBIX 0a3 JaHHBIX, pecypcoB VIHTepHeTa); UCI0/Ib30BaTh KOMITbIOTEPHbIE TEXHOJIOTUN
JUist 00paboTKM M Tmepefaud XWUMHUECKOW WHGOpPMAI[MHd U ee TPeCTaB/IeHUs] B Pa3/MUHBIX
(hopMax, COCTaB/SATb CTPYKTYPHbIE POPMYJIbI H30MEPOB 1 TOMOJIOTOB.

Bonpocsl ajis onpoca

1. ChopMynupyiiTe TIOHSATHE «MOJEKY/IIpHast popMyia»

2. ChopmynupyiiTe NMOHATHE «XUMUUECKOe CTPOEHHEe»

3. CopmynupyiiTe MOHSATUE «CTPYKTypHasi opMyia»

4. ChopmynupyiiTe ¥ 00ObSICHUTE TE€PBOE TIOJIOXKEHHE TeOPUH XUMHUUECKOTO CTPOEeHUS
opraHuueckux Beilects A.M. BytnepoBa. [TMcbMeHHO MPOWIIOCTPUPYITE €ro npuMepaMu.

5. CchopmynupyiiTe U 00bCHUTE BTOPOe TOJIOKEHWE TEeOPUM XUMUYECKOTO CTPOEHHSs
opraHuueckux Beilects A.M. BytnepoBa. [TMcbMeHHO MPOWIHOCTPUPYITE €ro NpuMepaMHu.

6. ChopmynmupyiiTe ¥ OOBSCHUTE TPeTbe TIOJOXKEHHE TEOPUM XUMUUYECKOTO CTPOeHHs
opranvnueckux BewjectB A.M. bytieposa. [TucbMeHHO NTPOWIIFOCTPUPYITE €ro puMepamH.

7. 3amnucaTb 37eKTpPOHHO-Tpaduueckyro (opMmyny aTtomMa yriepoja B OCHOBHOM U
BO30Y)X/IEHHOM COCTOSTHUSI

8. UTo Ha3bIBalOT XMMHUECKOW CBA3bIO? Kakas CBsi3b Ha3biBaeTcs Ti- CBs3brO? Kakas
CBSI3b Ha3bIBAETCS O — CBA3bIO?

9. Kakue Tvrsl TuOpuiM3ariiy 371eKTPOHHBIX OpOHTaneii aroMa yriepoza Bbl 3HaeTe?

10. Kakue BajieHTHble COCTOSIHUS aroMa yrjepojga BaM WU3BeCTHbI? [IMCbMeHHO
MPOWLTIOCTPUPYUTE UX TIPUMEPAMHU.
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11. Yemy paBHBI YIJIbl MEKJY OCSMHU YIJIEPOJAHOIO aToMa JJIs:
sp° —TuOPUIHBIX OpOMTaeH;

sp? —TUOPUIHBIX OpOMTaeH;

Sp —TUOpUIHBIX OpOuTasew;

OOBsicHUTe fAaHHbIe C TOUKW 3PeHUS TeOPHUHU TMOpUAN3aliH.

KpuTepuu oieHKH 001He /iisl yCTHOTO OTBeTa

OueHka «5»:

* OTBeT MOJIHbIA Y TIPaBUJIbHBIM Ha OCHOBAHWU W3YUYEHHBIX TeOPUH;

* MaTepuasl U3JI0KeH B Orpe/ie/IeHHOW JIOTUYeCKOM MoC/ieJOBaTeIbHOCTU, TUTePATyPHbIM
SI3BIKOM;

* OTBET CAMOCTOSITE/IbHEIM.

Ounenka «4»:

* OTBET IOJIHbIA Y TIPaBUJIbHBIN Ha OCHOBAHWU W3YUY€HHBIX TeOPU;

* Marepuas M3/I0)KEH B OIpe/leJIeHHOM JIOTMYecKOW T0C/ieOBaTe/lbHOCTU, TIPU 3TOM
JIOTyI[€Hbl /IBEe-TPU HECYIIIeCTBEHHbIE OLIMOKHM, WCIpPaBJeHHbIe T0 TpPeOOBaHUIO
YUUTEJIS.

Onenka «3»:

* OTBeT TMOJIHbIN, HO TIPU 3TOM JOTYyll[eHa Cyll[eCTBeHHas OIMOKa WM OTBET HEeIO/THBIN,

HeCBSI3HBIH.
OuneHka «2»:

* TIpM OTBeTe OOHApY)KeHO HeroHWMaHHe YUallliMCs OCHOBHOT'O COZep)KaHUs yueOGHOTO
Marepuasia WM [IOMYIeHbl CYIleCTBeHHbIe OIIMOKMW, KOTOpbIe Yyualluiics He MOKeT
WCTIPaBUTh MPY HABOJSIIIMX BOIPOCAX YUUTEJIs.

Onenka «1»:
* OTCYTCTBHE OTBeTa.

CamocrosTenbHas pabora
(JomaiHee 3a/jaHMe)

§2, ynp.1-7
§3, ynp.1-4
3aiaHuA /ISl CaMOMIPOBepPKU
HaHbl GopMybl:
a) CH4
6) CH3-CH3
B) CH»= CH>

pil ) CH3-CH2-CH»-CH3

k) CH,=CH-CH=CH>

3) CH,=C=CH-CH3

1) CH,=CH-CH>-CH3

K) CH>=CH-CH3

1) BeibepuTe roMO/IOTH BEIIeCTBY B).

2) Harnuiuurte u3omepsbl BellecTBY [).

3) MoneKyJ/ibl KaKMX BelleCTB COZeprKaT TOJIbKO CUTMa-CBSI3U?
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4) YKaxkuTe BellleCTBa, COZepIKall[ie aTOMbI YTJiepofia B COCTOSIHAY SP-TUOpHU3alivu.

@DoHA TeCTOBBIX 3aJJaHUM /I/Ifl TEKYyI[ero KOHTPOJIsl 3HAaHUH 10 TeMe:

Bbibepume 00uH npasu/ibHbIX 8APUAHM:

OpraHuyeckasi XMHMHsI H3yYaeT COeJJHHEHHS, B COCTAaB KOTOPBIX 00513aTe/IbHO
BXO/IMT 3/IEMEHT:

KHCTIOPOZ,

a3oT

+yriepos

hocdop

@PaKToM, /J0Ka3bIBAIIUM OTCYTCTBHE NMPHUHIMMIHAIBHON Pa3sHULbI MEX/y BeleCTBAMHU
PaCTUTETHHOIO Y )KMBOTHOI'O MPOUCXO0XK/ACHHS, ABJISIETCS:

OKHCJIeHHE caxapa JJ0 MyPaBbUHOU KUCIOTHI

pacTBOpeHue MOBapeHHOM CO/U B BOJiE

BbI/le/IeHYe TerIa MPY CKUTaHUK OeH3uHa

+II0TJI0I|eHHe PacTeHHsIMU YTJIEKHCIIOTO ra3a U3 Bo3jyxa

IIpuopuTter CHHTe3a YKCYCHOW KHC/IOTHI M3 HeOpraHudecKux BemecTtB B 1845 ropy
NPUHA//IeKUT HEMeLKOMY XUMHUKY:

P.boiimto

[ JansToHy

K.IIpycry

+I".Konbbe

B KOHIIe 18 Beka ObL1 BIIepBbI€ BbIJ€/IEH U HCCIEJO0BAH IIPOAYKT >XKH3HEAEATE/IbHOCTHU
JKMBBIX OPrdHHU3MOB:

LqaBesjieBasd KUC/I0Ta,

+MoueBas KUC/I0Ta;

JIMMOHHas KHNC/J10Ta,

s16/10UHast KUC/IOTA.

IIpuHA//Ie)KHOCTH K OPraHHYeCKHUM Bell[eCTBaM YacTO0 MO)XXHO YCTaHOBHTb:
+T10 BBIJIEJIEHUIO YTJIEKHCIIOTO Ta3a IMPH TOpeHrH

T10 BbIMaZIeHUI0 0Ca/iKa MPYU B3aMOJEeNCTBUU C BOOH

T0 LIBETY

T10 arperaTHOMY COCTOSIHUIO

B 1824 roay maBe/ieBy10 KUCJI0TY CHHTe3HPOBaJ/I yUeHbIi:
+®. Benep;

. dpaHKeHs;

. MeHpenees;

K. Ileene

K npoayKijuy poMbIIILIeHHOCTH OPraHU4YecKoro CHHTe3a He OTHOCSITCA:
T71aCTMACCOBBIe U3/e/us;

+TKaHU U3 UCKYCCTBEHHbBIX U CHHTETUUECKHUX BOJIOKOH;

MUHepasbHble y100peHus;

MeJULIMHCKKe Tperapartbl

OCHOBHBIE TIO/IO)KEHUSI TEOPUH XMMHUYECKOr0 CTPOeHHs OPraHWYeCKHX BeIecTB ObLIH
chopMy/THPOBaHBI:
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B 1869 rogy
+B 1861 rogy
B 1828 rogy
B 1911 ropy

Ha MoMeHT co3faHMA TeOpUM XHMMHUYECKOr0 CTPOeHHUS] OpPraHHMYecKHX COeAMHEeHHU
OTCYTCTBOBAJIO:

y4eHure O BaJIeHTHOCTH

TnpeicTaB/IeHye O LierleoOpa3sHOM COeJMHEeHHWH aTOMOB yTJiepofa

pa3rpaHruyeHUe TTIOHSITUM «aTOM» U «MOJIeKYJIa»

+MoHsTHE 00 3/IEKTPOHHOM CTPOEHHH aTOMOB 3/IEMEHTOB

YeTbIpexBa/leHTHOCTh aToMa yryepoja B 1858 rogy obocHoBan Xu—-MHK:
3. @uuep;

H. 3unuH;

C. JleGenes;

+A. Kekyiie

IIo BytiepoBy, coeAMHeHHe aTOMOB B MOJIEKY/IlaX OPraHUYeCKHX BelIeCTB |
orpe/ie/IeHHOM MOC/IeJ0BaTe/IbHOCTH MPOUCXOJUT B COOTBETCTBHH C UX:

OTHOCUTEILHON aTOMHOI Maccoi

+BaJIEHTHOCTBIO

aTOMHBIM PaZinyCcoM

3JIeKTPOOTPULIATE/IbHOCTHIO

Teopusi XHMHUECKOT'0 CTPOEHHs OPraHNUYeCcKUX coeJUHeHNH ObL1a co3/iaHa:
M.B.JIoMOHOCOBBIM

H..MenzeneeBbiM

+A.M.ByTnepoBsIM

A.bepuennycom

CtpyKTypHbIe ¢GopMyJibl OKa3bIBaIOT
+T0C/Ie[0BaTeIbHOCTh COeJUHEHUS] aTOMOB B MOJIeKy/1aXx;
KOJIMUeCTBO aTOMOB yIJIepoJia U MOJIEeKY/I€;

KOJIMUeCTBO aTOMOB B MOJIEKYJI€;

pacrionoXKeHre aTOMOB B IMPOCTPAHCTBe.

B KakoMm psijly COeJMHEeHUI HaXOJATCA TOILKO OpraHnyecKne BeecTna:
CoHs, C4Hs, H2O

CH3COOQOH, CO,, CH3;COH

+CyH», C3Hs, CH4

CeHsNOy, CH2Cl,, NH3

Yem 0T/IMYAKOTCA JAPYT OT Apyra roMoJioru:
YMCJIOM aTOMOB YTJIePO/a;

+roMOIOTHUeCcKou pasHocTbio CH2;
KOJIMYECTBEHHBIM M KaueCTBEHHBIM COCTaBOM;
XUMHYECKON CTPYKTYPOM.

Hau6o/1b11as MaccoBas J0/is1 yrjiepoia B COe/JUHEHHU:
+CgHg
CsHsCl
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CsHsOH
CsHsCOOH

CBolicTBa BelleCTB 3aBUCAT He TO/IbKO OT COCTaBa, HO U OT
YCJIOBUM MOJTyU€eHHUs BellecTBa

+TIOpsiIKa CBSI3M aTOMOB B COeJUHEHUU

Ba/IGHTHOCTH XUMHUYECKHX 3/IeMEeHTOB

arperaTHOrO COCTOSIHUS BelllecTBa

CBoliCcTBO, nIpHCyIiee 00IBIIMHCTBY OPraHUYECKHUX BellleCcTB:
BBICOKHE TeMIlepaTypbl KUTIeHUsI U T/1aBJIeHus;

BbICOKasi 3/IEKTPONPOBOAHOCTb;

+TOpHOUECTh;

Oorbliiast JIOTHOCTb.

BaneHTHOCTD yriyiepoaa B M€TdHE pdBHA:

SIB/ieHHe CylIeCTBOBaHHSA HECKO/IbKHX BellleCTB 0/JUHAKOBOr0 COCTaBa, C OAHOM U TOMH ke
MOJIEKY/ISIPHOM Maccoii, HO C pa3HbIM CTPOEHHEM MOJIeKYJI — 3TO:

am(OTepHOCTb;

rOMOJIOTHS;

+U3oMepus;

a/lJIOTPOIUU

JmmHa oguHapHou cBsi3u (C-C) paBHa:
+0,154 M

0,120 um

0,134 um

0,180 um

Ba/leHTHBII yro/1 MeXx{y THOpUHLIMHE OPOUTAIAMH B COCTOSIHUM Sp>-rubpupusanym:
120°
+109°28"
180°
154°
Tabmna 8
MeToHKa NpPoBe/jeHUsI KOHTPOJIs

ITapameTpbl METOJUKHU 3HaueHue rapamMeTpa

IIpenen fUTEeTLHOCTH BCETO KOHTPOJIS 15 MUHYT

ITocsiefoBaTeIbHOCTL BEIOOPA BOIPOCOB CnyuaiiHasi

[Ipejsiaraemoe KOJ1M4eCTBO BOIIPOCOB 5

Kputepuu onjeHKuU:

-5 0a/uI0B BBICTAB/ISIETCS CTYJEHTY, KOTODBIM TIPaBUIBHO BBITIOJHSIET 5 TECTOBBIX
3a/laHUM;

- 4 fa/1a BLICTAB/ISIETCS CTYZIEHTY, eCJTH MPABU/ILHO PellieHo 4 TeCTOBbIX 3aflaHusl.

- 3 a/1a BLICTAB/ISIETCS CTYZAEHTY, €C/TH MPABU/IbHO PellieHo 3 TeCTOBBIX 3a/[aHHUSI
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CamocrosTenbHas padora
(JomamiHee 3a/jaHue)
3agaHus A/ CaMONPOBEPKHU

1. Kakoe Ko/muecTBO BelljecTBa cocTtasiseT 92 r sraHosa CQH50H?

2. OnpezenuTte Maccy I/HOKO3bI, cofiepyKaitieii 0,6 MOIb aTOMHOTO yT/iepo/a.

3. Onpezenute MacCoOBYHO JJ0/TH0 KMC/I0po/a (B %) B METHU/IOBOM CIUPTe, COCTaB KOTOPOT'O
BbIpakeH ¢opmysioli CH30H.

4. Kakoii 06beM Bojopoza (H.y.) MOXKET TIPUCOEVHUTh CMeCh ra30B Maccou 15,4 T, KoTopas
COZeP>KUT 3TU/EH (0= 54,5%), mporusieH (o = 27,3%) u OytuneH (o = 18,2%).

5. IlpupoaHbIi ra3 0JHOTO U3 MeCTOPOXKAEeHUM coepXXUT MeTaH (0 = 92%), sTaH (0 = 3%),
nponaH (o = 1,6%), 6yTtan (0 = 0,4%), a30T (0 = 2%) u Apyrue rassl (0 = 1%). Onpexpenure
MaccCy OpraHu4ecKuX BellleCcTB, BXOASIIUX B cocTaB 20 J1 (H.y.) MPUPOJHOrO rasa.

6. Ilpu cropanuu ankaHa maccoi 3,6 r obpa3syercsi okcuz yriaepoga (IV) oobemom 5,6 11 (H.y).
[TnoTHOCTH anKaHa o BOAOPoAy paBHa 36. Y CTaHOBHTE MOJIEKYJISIPHYIO GOpPMYJy ajKaHa.

7. BbiBeCcTH MOJIEKY/ISIpHYIO (hopmyJly BelljecTBa, ecjii oHO cofiepKUT C (0 = 39,97%), H (0 =
6,73%),

O (o =53,3%) 1 300 ms1 mapoB 3TOro BelecTBa (H.y.) UMEIOT Maccy, paBHyto 2,41 1.

8. AHanu3 cMecu MeTaHa U aljeTW/ieHa ToKasasl, uTo oblijee cojiep)kaHue yriepoia B CMecH I10
Macce paBHO 88, 46%. Onpepenvre coctaB cMecHu B % 10 Macce.

9. IIpu cropanuu 14,6 T Xj0pco/iepsKalliero OpraHuueckoro BelecTBa ObLI0 ToydeHo 13,44 1
CO2 u 3,6 r HPO. Bech x/10p, cofilep>KaBIIMICS B HaBeCKe, BABOe MeHbIIlei, ueM HCXO/Hasl,

niepeBeieH B AgCl maccoii 14,3 r. [110THOCTH 110 BOJOPOAY UCC/IeyeMOro XJI0pOpraHuYecKoro
BelljecTBa paBHa 74. OnpeenvTe MOJIEKYISPHYIO (POPMYJ/Ty 3TOrO Bell[eCTBa.

10. Kakoii o6beM X/JI0pOBO/IOPOJila MOXKET TIpopearvpoBatb C 15 © cMmecH, coOCTosIed u3
TPUMeTWU/IaMUHa, NPOTNKIaMUHA U METU/I3TU/IaMKHa?

11. Tlpu okucieHMH OAHOATOMHOrO cryMpTa m = 11,2 T KAC/IOPOAOM BO3/yXa B MPUCYTCTBUMU
Karanu3aropa npu 500°C obpa3oBasach KMC/IOTa, HA HeUTpasM3alvio KOTOpoi MoTpe6oBanoch
59,4 mn 20% pactBopa KOH (w =1,18 r/mn). KakoBa MosekymnspHasi ¢opMyaa UCXOAHOTO
cripra’?

12. Kakyto maccy 6poMHO# BoJbl cMaccoBoi fosie 6poma 1,6% MorkeT 00eclBeTUTh MPOTUIEH
obwvemom 1,12 11 (H.y.)?

13. Kakoii ob6bem Bo3ayxa mnorpebyercs i oxkuranus 30 s aretwieHa CpH2(H.y.),
coziep>kairiero 5% Heroprouux npuMmeceit? Cojiep>kaHue KMCI0po/a B BO3JyXe CUATaTb paBHLIM
20% 110 00BEMY.

14. Ckonbko 71 Bojopoja (H.y.) BBIJENWTCS TPU KaTaJMTUYECKOM JerujpupoBaHuu 49 r
MeTHW/IL[UK/IOTeKCaHa B TOJYOJI, eCd oObeMHasi [0/l BBIXOZA TIPOAyKTa paBHa 75% OT
TeopeTuYeCKd BO3MOXKHOT0?

15. Ipu cropanun 13,44 1 (H.y.) CMecd MOHOOKCHJA yrjepoja, MeTaHa W aleTu/ieHa
obpazoBanock 17,99 1 CO2 (B.y.) u 9 r HPO. CKOMBKO JMUTPOB KaXKJOT'O ra3a COMEP)KUTCS B
cMecu?

KpuTtepuu oLieHKY YyMeHHUsI peliaTh pacyeTHbIE 3aauu:

5 6annoB:
WCTIONIb3YeT 3HAHUS OCHOBHBIX 3aKOHOB XHMHM [JIsl pelIeHus 3ajiad, BJajileHHeM
Ky/JIbTYypOU MBIIIUIEHHS]; CIMOCOOHOCTBI0O K 000OILeHHI0, aHa/lu3y, KPUTUUECKOMY
OCMBIC/IEHHIO, CHCTeMaTHU3allyH, TIOCTaHOBKe 1ie/iell ¥ BbIOOpPY MyTell WX JOCTWKEHHUs, B
JIOTUUECKOM PpacCyX[JeHUW W pelleHNHd HeT OIIMOOK, 3ajiaua pelleHa paldoHaIbHBIM
crocobom.

4 6anna:

53



B JIOTUUYECKOM PaCCY’>KIEHUHM U PeIlleHHH HeT CYI[eCTBeHHBIX OIIMOOK, HO 3ajlaua peliieHa
HeparvoHaIbHBIM CITOCOO0M W/TH [OMYIIIeHO He Oosiee BYX HECYI[eCTBEHHbIX OIIMOOK.

3 bana:

B JIOTHUECKOM pacCyKI€HWU HeT CYII[eCTBEHHBIX OIIMOOK, HO JOMyIleHa CyIlleCTBeHHast
oibKa B MaTeMaTHUECKHUX pacueTax.

2 ba/ia:

HUMEIOTCS CYL[eCTBEHHbIE OIITMOKH B JIOTHYECKOM PaCCy’>K[eHHUU U B PEIlIeHUH.

1 6amn:

OTCYTCTBHE OTBeTa Ha 3a/jaHue.

Tema 2. 3. «Kimaccuukanusa 1 HOMeHK/IaTypa OpraHu4eckHuX BelecTB»

KonTpo/mmpyembie KomnoneHnTbl: OK 01, OK 02, OK 04, OK 07, 31; 32; B1; Bz, JIPo 4, JIPo 5,
JIPo 7, JIPo 9, /IPo 12
KoHTpo/mmpyemble 3HaHUA: KlacCU(pUKALMS W  HOMEHK/IAaTypa OpraHU4ecKux
coeZIMHeHUH,
yMeHHUs: -Ha3biBaTh: U3yUeHHble BeIeCTBAa M0 «TPUBHUAJbHOW» WIA MeXIYHapOAHOU
HOMeHK/IaTypawm;

-ornpenesdaTh: IIPUHAAIEXKHOCTD BeIEeCTB K Pa3HBIM KjlaCCaM OPrdHHYeCKHX COEAHHEHHﬁ.

Bonpocs! 15 onpoca

1. JaliTe onpesieneHue:

-aJIKaHOB,

-aJIKeHOB,

-a/IKWUHOB,

-apeHoB,

-CIIUPTOB,

-a/Ib/Ieru/ioB,

-KeTOHOB,

- KapOOHOBBIX KUCIIOT,

-IIPOCTBIX U CJI0XKHBIX 3(PUPOB,

- AMVHOB,

-aMUHOKHUCJIOT,

-reTepOoLMK/INYeCKUX COeJUHEHUI.

2. Hanmnuue Kakoi (hyHKL[MOHA/TLHOM T'PYIIIBI WM KPAaTHOM CBSI3W ZIJIs HUX XapaKTepHO?
KakoBa ux obmas hopmymna?

3. IIpuBeauTe roMosnioruyeckue psigbl U3 10 rpecTaBuTenei Kakaoro kinacca. Hazopure
COeJUHEeHUsI TI0 PALIMOHA/IbLHOM U MeXXyHapOoJAHOM HOMeHK/IaTypaMm.

4. Ons BeljectBa, popmysna koroporo CHz — CH; — CH» — CHz — CH2OH, cocTtaBbTe
CTPYKTYpHBbIe (JOPMYJIbl OIHOTO TOMOJIOTa U OAHOr0 M3omepa. HazoBuTe Bce BelljecTBa.

5. CocTaBbTe CTPYKTYPHYIO (popMysy 3-MeTusreHTeHa- 1.

6. [Tepeuncivre BUABI U30MEPUM, XapaKTepPHbIE [IJIs:

-aJIKaHOB

-aJIKeHOB,

-aJIKUHOB.

- CLIUPTOB

- /Ib/IeTU/I0B U KETOHOB

- KapOOHOBBIX KHCJIOT

TunoBble ynpakHeHUs N0 pa3/jey
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1. Hanumure CTpyKTypHbIe (hOpMyJ/ibl U [jaiiTe Ha3BaHUe 10 CUCTEMAaTHUYeCKOM HOMeHK/IaType:
OUTPeTOyTUIIUMeTHIMEeTaH

2. Hamumwure CTpPyKTypHble (OpPMYyJbl CHeAYIOLIUX YIJIeBOJOPOJOB M JaiiTe Ha3BaHWe IO

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

3. Hanvimrte cTpyKTypHble (OpMyJibl U AaliTe Ha3BaHUe IO CUCTeMaTHUeCKOW HOMeHK/aType:

JVSTUIU30IIPUNIUIIMeTaH

4. HanuiuTe CTPyKTYpHble (JOPMYJIbI U JjaiiTe Ha3BaHHUe I10 CHCTeMaTHUyeCKOW HOMeHK/aType:
JVMeTUIITUIMeTaH

5. Hammmurte CTpyKTypHble GOpMYyJbl CAeyIOLUUX YI/IeBOJOPOJOB M JaiiTe Ha3BaHHe

paLMoHanbHOM HOMeHK/atype: 2,4-1uMeTus, 3-U30IpOIU/IreKCaHTaH

6. Hanvimte cTpykTypHble OpMyJibl U AaiiTe Ha3BaHUe IO CUCTeMaTHUeCKOW HOMeHK/aType:

MeTWU/IAUU30IIpONUIMeTaH

KoHTposbHas padora no reme:
«CtpoeHnue 1 KinaccuuKarysi OpraHuuecKux COeAMHeHUN».

I BapuaHT.

1. HamummuTe CTpyKTypHbie (DOpMYJibl U30MepOoB refnTaHa (8) ¥ Ha30BUTe UX.
2. Hanuiuute cTpyKTypHbIe (h)OpMYJIbl BEIlleCTB M0 WX Ha3BaHUSIM:

a) 2,4 — IUMeTU/THOHAH;

6)2- MeTH/ - 4 STWITeNTaH;

B) 2- 3TU/IT€KCaH.

3. HasoBuTe Mo cucTeMaTUuYeckod HOMEHK/AaType BelecTBa, (OpMYJbl KOTODBIX
TIpUBe/IeHbI HUKE.

a) (H3C); — CH — CHz— CH»>- CH — (CH3):
6) HsC-CH-CH=C -CH3
CH3z
4. CTpoeHHe aToMa yTJiepo/ia: BTOPOe BaJieHTHOe COCTOSIHUE YTyiepoja.
5. Haiigute MoseKkyasipHyt0 (opMysty yrieBoAopoja, MaccoBast JOJIst

yryiepoza B KOTopoMm coctasiisieT 81,8%, OTHOCUTe/bHAs MIOTHOCTh
BelljecTBa 1o a3oTy pasHa 1,57.

II BapuaHT.

1. HanmuimTe CTpyKTypHbIe hOopMyJibl ©30MEPOB OKariaHa v Ha30BUTe UX.
2.Hanuimte CTpyKTypHbIe (pOPMYJIbI BELL[eCTB 10 UX Ha3BaHUSIM:
a) 2,2,3 — TpUMeTHU/TeKCaH;

0)3 — MeTuI — 53TU/IZIEKaH;

55

110



B)3 — STW/IreMTaH.

3. Ha3zoBure 1o crcTeMaTiueckoi HOMeHK/IaType BelljecTBa, (GOpMy/IbI
KOTOPBIX IPUBEZEHBI HIKE.

a)ch—clzc| — CH;

CH; CH:»

CHs

6) HsC-CH-CH - CH3

CHs
4, CTPOQHI/IE dTOMa yrjiepoJa: rnepBoe BaJIEHTHOE COCTOSAHUE yTrjiepod.

5. Hailigute MonekynsipHyto (opmy/y yI/eBoJopofa, MaccoBasi [AOJs BOJAOpOJa B
KOTOpoM cocTaB/sieT 15,79%. OTHocuTe/NbHasi MJIOTHOCTb TApOB 3TOT0 BelecTBa 10 BO3AYXY
cocrasseT 3,93.

KpuTtepuu onjeHKH MMCbMEHHO# KOHTPOJ/IbHOH PadoThI

OneHka «5»:
*OTBeT TIOJTHBINA 1 TIPaBU/IbHBIN, BO3MOKHA HECYII[eCTBeHHast OIioKa.
OneHka «4»:
*0TBeT HETOJTHBIN WX JIOMYIIeHO He 6oJiee IBYX HeCyIl[eCTBEHHBIX OLIHNOOK.
Onenka «3»:
*paboTa BBITIOJTHEHA He MeHee YeM HarloJIOBHHY, ZI0MyIlleHa O/lHa CyIl[eCTBeHHast OITHOKa 1
TP 3TOM [IBe-TPU HeCYI[eCTBEeHHBIE.
OneHka «2»:
epaboTa BLITIOJIHEHA MeHbllle YeM HarloJIOBHHY WM COZEPKUT HECKOJIbKO CYII[eCTBEeHHBIX
OILLIMOOK.
Onenka «1»:
*paboTa He BBITIO/IHEHA.

CamocrosTebHas pabora
(JomamiHee 3a/jaHMe)
§5, ynp.1-5
§6, ynp.1-2
§7, ynp.1-7

Knaccudukamus peakijiid B OpraHnuecKoi XuMuH

KoHTponpyemble 3HaHMSI: OCHOBHbIE TUTIbI Peakliiii B OpraHUuecKoi XMMUHY;
yMeHHSsI: -OMNpe/iesisATh: TUIIbl peaki[iii B OpraHnyeckon XUMUHY;

Bomnpocs! a5 onpoca
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Ptt
1. Jomnonuute ¢pasdy: «XuMudeckasi peakiusi, ypaBHeHue kotopoii CHz — CH3 — CH>=CH> +
Ho
SIBJIIETCS peakuey ...».
2. Hanummre ypaBHeHVe peakLiiy OTLLeI/IeHNs (3/IMMUHUPOBaHUs). YKaKUTe YC/I0BUS ee
ocyiecTByieHusl. HazoBuTe ncxo Hble BellecTBa U IPOAYKTHI PeaKLiH.
3. Hanumre ypaBHeHVe peakliiy TMIDUPOBaHUS 3TU/IEHA U YKaXKUTe yC/IOBUS ee
OCYILL[eCTBJICHUSL.
4. HarvimTe ypaBHeHHe peaklvy TI0/TyueHrsl MeTH/ITporiaHa u3 OytaHa. [aiite
XapaKTepUCTUKY 3TOM peakLiUy Mo BCeM U3y4YeHHbIM KIacCU(UKAIMOHHBIM MPHU3HaKaM.
5. OnpefieniTe TMN pa3pbiBa CBA3U B peakLMsAX (TOMOTUTUYECKUIN WY TeTepOTUTUUeCKUN):
Br, - 2Br
CH3COOH - CH3COO- + H*
CH3-CHBr-CH3 - ?CH3-CH"-CH3 + :Br’
6. OnpezienUTe TUN Ka)XkK/I0M peakliMy B L{e[IOUKe NpeBpallieH!H, Ha30BHTe BCe BelljeCTBa:
CH3-CHOH-CH3 —» CH>=CH-CH3 - CH3-CHBr-CHs - CHs- CHOH-CH3
Kpurepuu onjeHku onpoca
OueHka «5»:

* OTBET MOJIHbIM U NPaBU/IbHbIM HA OCHOBAaHUU M3YUYeHHBIX TeOpHH;

* MaTepuas U3JI0)KeH B OTpe/ie/IeHHOW JIOTUUeCKOU M0oC/ej0BaTe/IbHOCTH, TUTePaTyPHbIM
S3BIKOM;

* OTBET CAMOCTOSITE/IbHBIM.

Ounenka «4»:

* OTBET MOJIHbIM U MPaBU/IbHbIM HA OCHOBAaHUU M3YUYeHHBIX TeOpHH;

* MaTepuan U3/0KeH B OIpeZe/leHHOW JIOTMYeCKOM I0C/efloBaTelbHOCTH, TIPU 3TOM
JIOMyIlleHbl /IBe-TPU HeCyll|eCTBeHHble OIIMOKM, UCIIpaBlieHHble 0 TpebOBaHUIO
yuuTesIs.

Onenka «3»:

* OTBET IOJIHbIM, HO TMPU 3TOM /IOMyIlleHa CyIllecTBeHHas OlIMOKa MM OTBET HeIOJIHBIH,

HeCBSI3HBIM.
OneHka «2»:

* 1pyd OTBeTe OOHApY)XeHO HElOHWMaH{e YYallldMCs OCHOBHOTO COJiep)KaHusi yueOHOro
MaTepuasa WM JIONyLeHbl CYylecTBeHHble OLIMOKHM, KOTOpble yuall[uiics He MOJKeT
VICIIPaBUTH [1PY HABOJALIUX BOIPOCAX YUUTeJIsL.

Onenka «1»:
* OTCYTCTBHUE OTBeTa.

@DoH/| TECTOBBIX 3a/JaHUH [IJISl TEKYLIero KOHTPO/1A 3HAHHUH 110 TeMe:
Bblbepume 00uH npasuibHbIX 8apuUAHM:

Kakue TUnbl peaknyii He XapaKTepHbI /I/I1 OPraHUu4ecKou XUMHM:

3aMelleHus
+coeguHeHUs
OTLLIeIJIeHUS
[IPUCOeNHEHUA
“3oMepusaLun
[10/IMMepU3aLiu

Peakius AeruipoOpoMHpPOBaHNA OTHOCHTCS K PeaKIUAM:
3amelL|eHUs]
+OTILer/1eHrs

57



MpUCOeIUHEeHUsT
r30Mepur3alu

B3aumopelicTBUe MeTaHa C XJIOPOM OTHOCUTCA K PeaKIusaM:
+3aMeljeHusa

OTILIeN/IeHUs

IIpyUcoeauHeHus

H“30Mepu3aLuu

HanuiiTe JaHHYIO peakIjvio U OTIpe/le/IuTe B Hell CyOCTpaT M peareHt.

Kakas yacruna HykieopuibHas?
H+

+OH-

K+

CHs.

ANIKeHBbI He MOT'YT BCTYIIaTh B PeaKkI{Uu:
+3amelleHus

rOpeHus

Ho/JIMMepu3aliu

IIpUCOeJNHEHUSA

B3aumMojelicTBHe MeTaHa C XJI0POM — 3TO peaKI{us:
+TaJI0reHMpoOBaHus

rujparanyu

TUAPUPOBAHUSA

JeruipupoBaHus

IIpoaykToM peakuuy rUApMPOBAaHUsI 3TeHa (3TH/IeHA) SIB/ISIeTCS:
OyTaH

+3TaH

TIponaH

3TUH (aLjeTU/IeH)

Peakiius feruparanuu XxapaKTepHa /i/If BelliecTBa, hopMy/ia KOTOPOro:
CsHe

+CoHsOH

C3Hs

CH3;COH

IIpoayKTOM peakijiu mporeHa ¢ 6poMOBO0PO/IOM ABJISIETCSA:
1-6pomriporaH

+2-6poMITporian

1,2-pubpomriporiaH

1,2,3-TpubpomIiporaH

dopmysia coegHEHHs, B KOTOPOM aToM BojopoAa ruapokcorpymnsi -OH Haubosee
NO/ABYKEH:

+CH3COOH

CH>FCOOH

CH>BrCOOH

CH>CICOOH
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Peaknjuu ru/JpupoBaHus COOTBETCTBYeT CxeMa:
... tH>O - C;Hs0H
+...7H> - C3Hg

. C2H4+H2

.- CoH4+HO

HI504
Jleou yactn ypaBHeHusi C3H;OH —— cooTBeTCTByeT npaBas 4acTb:

+C3He+H20
3CO2+2H>0
C,H4s+tH>0
CO,;+2H20

B cxeme npeBpamenun C2H> ‘—H; XY (popmynbl BemecTB X ¥ Y COOTBETCTBEHHO:
C2H4 n CszOH

CoH4 u CoHs

+C2Hs u CHs5Cl

C2H4 n C2H4C12

IIponaH BCTymaeT B peakiuio C BemecTsoM, hopMy/ia KOTOPOro:
+Br>
HBr
H>O
HCl

IIpuMep peakiyu 3aMeIeHHs :
+Co Hg + Cly — ...
CoHs+[O]+ HO —...

CxHys +HCl —...
C2Hs + H2O —...
Tabuna 9

MeTtoauKa npoBejeHHs KOHTPOJIA
[TapameTpbl MeTOAUKH 3HaueHuWe MapamMmeTpa
[Ipenen AUTETLHOCTH BCET0 KOHTPOJISI 15 MUHYT
ITocnefoBaTe/IbHOCTL BbIOOpA BOIIPOCOB CnyuaiiHas
[IpensyiaraeMoe KOJIMUeCTBO BOIPOCOB 5

KpuTepun oueHku:

-5 0a/uI0B BBICTAB/ISETCS CTYJEHTy, KOTODbIM TIPaBUIBHO BBHITIONHSET 5 TeCTOBBIX
3a/IaHUiL;

- 4 fa/1a BLICTAB/ISIETCS CTYAEHTY, eCJTH MPaBU/ILHO PellieHo 4 TeCTOBbIX 3a/laHusl.

- 3 Ga/1a BLICTAB/ISIETCS CTYAEHTY, C/TH MPABU/ILHO PeIlleHO 3 TeCTOBbBIX 3a/[aHMUs

Tema 2.4. IlpejenbHble yrieBoAOPOAbI
Kontpompyemsbie komnoHenTsl: OK 01, OK 02, OK 04, OK 07, Y: ; B2; Bs, JIPo 4,
JIPo 5, JIPo 7, JIPo 9, JIPo 12
KoHTpoinipyemble 3HAHUA: OlpejeneHUe, KaacCM(UKaliio, HOMEHK/IAaTypy, CBOMCTBa,
Croco0bl TIOSTyUeHUst M TIPUMeHeHHe TIpe/Ie/IbHBIX YTJ/IeBO[0PO/IOB;
yMeHHUs1: -OOBSICHSTb: PeaKI[MOHHOW CITOCOOHOCTH OpraHWUeCKUX COeJUHEHWH OT
CTPOEHUS KX MOJIEKYJ; BBIMOJHATh XWMHWYECKUM 3KCIIepUMEHT TI0 Pacro3HaBaHHUIO
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BO)KHEMILINX OpPraHWYeCKHX BeLeCTB, MOJIyYeHUI0 KOHKDETHBIX BeIleCTB, OTHOCSIIUXCS K
M3yUeHHBIM KJlaccaM COeIMHeHU;

Bonpocel a5 onpoca

1. Maiite onpenenenuie ankaHoB. KakoBa ux o6iras hopmya?

2. IlpuBemute romosiornueckuii psig u3 10 mpexacraBuTeneld kimacca. Ha3zoBute
COoeIMHeHUsI TI0 MeXK[yHapOAHOW HOMEeHK/IaType.

3. BcnoMHUTE OCHOBHBIE MIPaBU/Ia HOMEHK/IATYPbI /151 a/TKAHOB.

4. Kakoii Bu/i U30MepuM XapakTepeH AJisi aJkaHOB. Hamuivre Gpopmy/ibl BceX ©30MepoB
msg coemnHenusi: H3C — CHp; — CHx— CH; — CH>—CHa HasoBuTe coeguHeHUsT T10
MeXyHapOJAHOU HOMEeHK/IaType.

5. TlepeunciuTe OCHOBHbIE CIOCOOBI TO/yueHWs alKaHOB. Hamuiurte ypaBHeHUs
XUMHUYECKUX Peaklyi.

6. TlepeuncnuTe OCHOBHble XHMMHUUECKHe CBOWMCTBa ajKaHOB. HamuinuTe ypaBHeHUs
XUMHUYECKUX Peaklyi.

7. PacckakuTe 0 IpUMEHeHUY ajIKaHOoB.

KpuTtepuu onjeHKH 001j1e /1A YCTHOT'0 0TBETa
OneHka «5»:

* OTBET TIOJIHBIY U MPaBU/IbHBIA Ha OCHOBAHUU M3YUYeHHBIX TeOpHH;

* MaTepHasl U3JI0)KeH B OTpe/ie/IeHHOM JIOTUUeCKOM MoC/ieJoBaTe/IbHOCTH, TUTepaTyPHBIM
SI3BIKOM;

* OTBET CAMOCTOSITE/IbHBIMH.

Ounenka «4»:

* OTBET IOJIHbIA Y TIPaBUJIbHBIM Ha OCHOBAaHWUU W3YUeHHBIX TeOPUl;

* Marepuas M3/I0)KeH B OIpe/le/IeHHOM JIOrMYecKou T0C/ieJoBaTe/lbHOCTU, TIPU 3TOM
JIOTyITleHbl  ZIBe-TPH HeCYI[eCTBeHHble OIIMOKHW, WCIpaB/eHHble T0 TpebOBaHUIO
YUUTEJIS.

Onenka «3»:

* OTBeT TMOJIHBIN, HO TIPU 3TOM JOIYyIl[eHa CyI[eCTBeHHas OLIMOKa WM OTBET HEIO/THBIN,

HECBSI3HBI.
OneHka «2»:

* TIpM OTBeTe OOHApPY)KeHO HEeNOHWMaHHe YUallliMCsS OCHOBHOI'O COZEp)KaHWs yueOHOTo
Marepuajia WM [OMYIeHbl CYIleCTBeHHbIe OIIMOKMW, KOTOpbIe Yyuallluics He MOKeT
WCTIPaBUTh MPY HABOZJSIIIMX BOIIPOCAX YUUTeJIs.

Onenka «1»:
* OTCyTCTBHE OTBeTa.

IIpakTHueckasi padora
KauecTBeHHbIN aHa/IM3 OPraHUUeCKUX COeMHeHNH

Llenb: 0OCBOMTH KaueCTBEHHBIN aHa/IM3 OPraHuYeCcKuX CoeIMHeHUN

[TpounTaiiTe MHCTPYKLIMIO TI0 BbITIOJIHEHUIO OMbITa (CTp. 283 )
BcrnomuuTe ripaBusia Th mipu paboTe € XKUJKOCTSMHU.
BeInosHUTE OMBITHI

Crenaiite BbIBO/]

Odopmure oTuer B 1aODOpPaTOPHOM TeTpaax

Copepxanue oTyera:
TOPSIZIKOBBIM HOMEp MPaKTHUUeCKOW paboThl, ee Ha3BaHUE;
11eJ1b PabOThI;
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3aJjaHue;

KpaTKOe TeopeTUueCcKoe BBeZleHHe K JaHHOM pabore;

Ha3BaHUe OIMbITOB;

ocopmsieHre pe3y/IbTaTOB OIBITOB B COOTBETCTBHH C NPebsB/SIEMbIMU TPeOOBaHUSMH.

3amuTa TpAaKTUUeCKoW paboThl OCYIIeCTB/SIETCS Ha 3aHATHM, C/IeAYIOeM II0Ce  ee
BbIMO/HeHUs. [Ipu 3amure 00ydYaroIMiACS [O/DKEH TPeICTaBUTh OTYeT, COCTAaBJ/IEHHBIA 10
TNIpe//I0’KeHHOM BhIIlIe CXeMe, MOsICHUTh BCe MPUBEJeHHbIe pacueThl U BIBOJbI.

Kpurepuu onjeHKa NpakTHYeCcKOo# padoThI

5 0a/110B:

paboTa BBITOJ/IHEHA TTOJTHOCTBIO M TIPABUILHO, C/le/laHbl TIPaBU/IbHbIE HAOJTIOZIEHUST U BBIBO/IBI;
9KCIEPUMEHT OCYILIECTBJ/IEH IO TUIaHy C YYeTOM TeXHUKH 0e30MacHOCTH W MpaBUI pabOThI C
BelllecTBaMH U 000py/J0BaHUEM;

TIPOSIB/IEHbI OPraHW3alMOHHO-TPYAOBbIe YMeHUs (TIO/IeP>)KUBAIOTCS UUCTOTa pabouero Mecra u
TIOPSIZIOK Ha CTOJIe, SKOHOMHO HCIO/Ib3YIOTCS PEAKTUBBI).

4 6a/na:

paboTa BbINIO/IHEHA TIPaBU/IBHO, CZe/IaHbl MpaBUIbHBbIE HAOMIOEHHUS YW BBIBO/bI, HO TIPU 3TOM
9KCITIEPUMEHT TIPOBEZIEH He TIOJHOCTbIO WU JIOMYIeHbl HeCyIlleCTBeHHbIe OIIMOKK B paboTe C
BelllecTBaMu U 000py/J0BaHHEM

3 da/ia:

paboTa BBITIOJIHEHA TIPABU/IBLHO HE MEHEee ueM HarloJI0BUHY W/IM JIOMYyIlleHa CyIl[eCTBeHHast
olrMbKa B X0/ie 9KCIIeEPUMEHTa, B 00bsCHEHUH, B OPOPMJIEHUH PabOThl, B COOTIOIEHUM TTPABUIT
TeXHUKH 0e30MacHOCTH Tipu paboTe C BelecTBaMy M 000py/IOBaHWEM, KOTOPasi UCIIPABJISETCS
10 TpeOOBaHHUIO YUUTESIS.

2 dasia:

JomnyireHbl 1Be (1 6Gosiee) cCylljecTBeHHBbIe OIMMMOKM B XO/e JKCIIEPUMEHTA, B OOBSCHEHWH, B
odpopmiieHnr paboTel, B COO/IOJEHUM TIpaBWI TeXHUKA Oe3omacHOCTH TMpu paboTe C
Bell[eCTBaMH M 000pyZi0BaHWEM, KOTOPbIe YUaIlMiCs He MOKeT UCTIPAaBUTh Jiayke TI0 TpeOoBaHHIO
YUHTETS.

1 oamn:

paboTa He BBITIOJTHEHA, Y YUaILler0Csl OTCYTCTBYIOT SKCIIePUMEHTA/IbHbIE YMEHHUS.

@DoHJ TeCTOBBIX 3aJJaHUM /I/IA TEKYI[ero KOHTPOJIsl 3HAaHUH 10 TeMe:
Bbibepume 00uH npasu/ibHbIX 8APUAHM:

ITepBbIi NIpeCTaBUTE/b Psi/Jla A/IKAHOB Ha3bIBAeTCA:
OyTaH;

MPOTIaH;

OKTaH;

+MmeTaH.

O6mas popmy/ia aIKaHOB:

CnHon;

+CnHon+2;

CrnHan;

CnHn.

ATOMBI yrjiepoja B a/IKaHaX HAX0AATCA B COCTOSTHUH:
Sp-ruOpUIU3alIiy;

pp-Tudpun3aIny;
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+sp3-rubpuausanmy;
B HErHOPU/IHOM COCTOSHUM.

Ba/sieHTHBIM YroJ1 B a/IKaHaxX paBeH:
+109°28";

180°;

90°;

270°.

MoJieky/ia MeTaHa HMeeT CTPOeHHe:
OKTa3/IphyecKoe;

IVIOCKOCTHOE;

+TeTpas/ipuueckKoe;

reKcaroHajbHoOe.

Ka)K,Z[LII‘/’I HOCJIE,[[y]OIIlI/Iﬁ npeacraBuTe/1b roMoJJiorudeckKkoro pAaAd OpraHu4YeCcKux
COeJMHEeHH OT/IMYAETCSA OT MPe/bIAYIIEro Ha FOMO/IOTHYECKYIO Pa3HOCTh, PaBHYIO:

CH;

CHsz;

CH4;

+CHo.

YT1o0bl aTh Ha3BaHHUE PAUKa/Ty, HE00X0AMMO 3aMEeHHTDh -aH B Ha3BaHMHU a/IKaHa Ha:
-UH;

+-1;

-eH;

-IEH.

Kakue u3 NnpuBeA€HHbIX BeEIIeCTB — H30Mepb]?
1) CH3—(CH2)5—CH3;

2) CH3—CH(CH3)- C(CH3),—CHs;

3) CH3—C(CH3)2—CH3;

4) CH3—CH(CHs)— CH(CH3)—-CHs.

+1u2;

1ud4;

2ud;

3ud

Bemjecrso CH3—-CH(CH3)- CH(CH3)-CH3 Ha3bIBaeTcs:
2,3,4-TpUMETU/TOKTaH;

H-TeKCaH;

+2,3-qumetrnOyTaH;

3,4-IMMeTU/IIIeHTaH.

BewmecTBo 2,2-AMMeTH/INPOIIAH M0-APYrOMY MOKHO Ha3BaTh:
OKTaH;

t+TerpaMeTU/IMeTaH;

2-MeTHUJITIPOIIaH;

TEeHTaH.

CegbMoii IpeicTaBUTe/Ib PsiJia A/IKAHOB Ha3bIBAETCSA:
OKTaH;

62



HOHAH;
JleKaH;
+renTaH.

YTo0bI HA3BaTh PA3BeTB/IEHHbIN YI/IeBO/JOPOJ, CHAYa/Ia HY)KHO:
+BBIOpATh CAMYI0 JJTHHHYHO L[EeTIOUKY aTOMOB YTJ/Iepo/ia;

yKa3aTb Ha3BaHUs PaJIMKaJioB;

yKa3aTh MPUHAZJIE)KHOCTh K K/IaCCY BEILeCTB;

yKa3aThb pacrioyioykeHre paJuKasioB.

Bemjectea CH3—CH3 u CH3-CH>—CH3 aBasiwoTcs:
H“30MepaMu;

+romMoJioraMu;

aslyIOTPOITHBIMU BU/IOM3MeHEeHUSIMU;

pajuKasamu.

dopmy.ia eHTaHa:
C4Hio;

CoHao;

+CsHia;

CioH2a.

®opmyna C:Hs cooTBeTCTBYeT:
+pajivKany 3TUILY;

JleKaHy;

OKTaHy;

OyTaHy.

B3anMopelicTBHe MeTaHa C XJIOPOM — 3TO peakLys:
pasJIoXKeHud;

COeTHEeHUS;

oOMeHa;

+3aMeljeHus.

I'a3000pa3sHbIe a/JIKaHbI — 3TO:
CHa, C4H1o, C10H2z;

+C3Hs, CoHs, C4Hio;

CeH14, CsHi2, CsHio;

C7His, CeHi4, C10Ho2.

Peaxknusa 2CHsI + 2Na = 2Nal + C;Hg HocuT MmA:
H.H.3unuHa;

A.M.byTtneposa;

+111.A.Bropiia;

O.N.Menpeneesa.

dopmysia TeTpaxjiopMeTaHa:
+CCly;

CHClI3;

CHzClz;

CHaClL.
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VI3  npuBefeHHBIX  HIDKe  peakud  BbI0epUTe  NPOTEKAKIIYI0 He  TI0
CBO0OHOPA/JUKA/IBHOMY, a 110 HOHHOMY MeXaHU3MY:

CHs - C+2Hy;

+C2HsOH + HBr - C;H;5Br + H>O;

CH4 + 202 - CO2 + 2H20;

CH4 + HO - CO + 3H»

IIpoAyKT MOHOX/IOpUPOBAaHUA MeTaHa:

CHzClz;
CHC13;
CCly;
+CH3CL.
Taoauna 10
MeToaMKa NpoBeieHHsI KOHTPOJISA
[TapameTpbl METOAUKU 3HayeHue rapaMmeTpa
[Ipesen AUTEIBHOCTH BCETO KOHTPOJIS 15 MUHYT
ITocnemoBaTenbHOCTb BEIOOPA BOIIPOCOB CnyuaiiHas
[IpesiaraemMoe Ko/iMueCTBO BOMPOCOB 5

KpuTepuu olieHKHU:

-5 0a/I0B BBICTAB/SIETCSI CTYZEHTY, KOTODBIM IPaBUIBHO BBITIOHSIET 5 TECTOBBIX
3a/laHUl;

- 4 fasL1a BLICTABJISIETCS CTY/IEHTY, €CJI TIPABUILHO pelleHo 4 TeCTOBbIX 3a/laHusl.

- 3 Gas1a BLICTAB/ISIETCS CTYZIEHTY, eC/TU MPaBUJIbHO PellleHO 3 TeCTOBbBIX 3a/[aHUs

Tema 2.5. AnKeHbI
KonTpompyembie KomnoHnentbl: OK 01, OK 02, OK 04, OK 07, Yi ; Bz; B3, JIPo 4,
JIPo 5, JIPo 7, JIPo 9, JIPo 12
KoHTpo/mpyemble 3HaHMs: Oripefie/ieHHe, KaaCcCU(HUKAlLUI0, HOMEHK/IaTypy, CBOMCTBa,
CTI0COOBI TIOJTyUeHHsI ¥ IPUMeHeHHe aTKeHOB;
yMeHHsI: -O0BSICHSATh: peaKlMOHHOW CITOCOOHOCTH OpPraHUYecKHUX COeJUHEHWM OT
CTPOEHUsSI WX MOJIeKYJ; BBIMOJHATb XWUMMWUYECKUM SKCIIepUMeHT TI0 pacro3HaBaHHIO
Ba)KHEMIIINX OpraHWYecKHX BeIeCTB, TMOJIy4YeHUI0 KOHKDETHBIX BeIleCTB, OTHOCSIIUXCS K
M3yueHHbIM KJlaccaM COeIMHeHU;

Bonpocs! ajis onpoca
1. Hdaiire oripenenenvie ankeHoB. KakoBa ux obias ¢hopmysa?
2. IlpuBemuTe romosiornueckuii psig u3 10 mpeacraBuTeneid Kimacca. Ha3zoBute
CcoeJUHEeHUsI TI0 MeXX/lyHapOIHOM HOMEeHKJ/IaType.
3. BcnomHHUTE OCHOBHBIE MpaBU/ia HOMEHKIIATYPbI [1J151 a/IKEHOB.
4. Kakue BU/bl 130MepHH XapaKTepHBI /151 ankeHoB. Hammivre ¢hopMysibl Bcex
U30MEPOB [I/I1 COeIMHEeHUS: H>,C=C - CH,; - CH; — CH3

CH3
HasoBuTe n3omepsl 110 Me)XyHapOJHOW HOMEHK/IaType.
5. TlepeuniciuTe OCHOBHBIE CIIOCOOBI TIOMyuYeHHs ajKeHOB. Hamwimre ypaBHeHUs
XUMHYECKHUX PeaKLUu.
6. IlepeuncnuTe OCHOBHBIE XMMHUECKHWe CBOMCTBA alKeHOB. Harmwvimure ypaBHeHUs
XUMHUYECKHUX PeaKLUn.
7. PacckaxkuTe O IPUMEHEHUU a/IKeHOB.
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KpuTtepuu oieHKH 001ue /iisi yCTHOTO OTBeTa
OueHka «5»:

* OTBeT MOJIHbIY U NPaBU/IbHBIM HA OCHOBAaHUU M3Y4YeHHBIX TeOpHH;

* MaTepHasl U3J/I0)KeH B OIpe/ie/IeHHOW JIOTUUeCKOU M0C/1ej0BaTe/IbHOCTH, TMTepaTypPHbIM
SI3BIKOM;

* OTBET CAMOCTOSITe/IbHBIM.

Ouenka «4»:

* OTBeT MOJIHbIY U NPaBU/IbHBIM HA OCHOBAaHUU M3YUYeHHBIX TeOpH1H;

* MaTepvan M3/10)KeH B OIpeZle/IeHHOW JIOTMYeCKOM II0C/efloBaTelbHOCTH, IIPU 3TOM
JOTyIIleHbl /IBe-TPY HeCyIL|eCTBeHHble OIIMOKH, WCIIpaBlIeHHble TI0 TpebOBaHUIO
yuuTesns.

Ouenka «3»:

* OTBeT TIOJIHBIM, HO TIPY 3TOM JIOMYyIlleHa Cyli[eCTBeHHasi OlIMOKa WM OTBeT HeroJIHbIH,

HEeCBSI3HbIN.
OneHka «2»:

* 1pu oTBeTe OOHAPY)XEHO HelOHWMaHWe YYallliMCsi OCHOBHOTO CO/lep)KaHUsi y4eOHOro
MaTepuasia WId JONYLIeHbl CYILeCTBeHHbIe OLIMOKH, KOTOpDbIe YUall[UiiCs He MOJXKeT
VICIIPaBUTh [PU HABOJALIMX BOMPOCAX YUUTEIS.

Onenka «1»:
* OTCYTCTBHE OTBeTa.

IIpakTuueckas pabora.
[MTonyueHue 3TUIEHA JeryuipaTaliei STUI0BOr0 CrUpTa (MHCTPYKIUS TI0 BBITIOJIHEHUIO Ha CTP
285).

Lenb: ocBouTh 1abOpaTOpPHBIM CITOCOO TIO/yUeHHs STWIeHA W HW3yUWTh Ha IIPAKTHKE €ro
CBOMCTBA.

KpuTtepuu oneHka o0uiue /15 BbINOTHEHUA MPAKTHYECKOH padoThl

5 6as1oB:

paboTa BBIMOJTHEHA MTOJTHOCTHIO U MPABU/IbHO, C/Ie/IaHbI TPAaBUIIbHBIE HAO/TFOIeHNsT U BBIBO/IbI;
9KCIIEPUMEHT OCYIIeCTBJ/IEH T0 TUIaHY C yUeTOM TeXHHMKM 0e30TMacHOCTH W TMpaBU PabOThI C
BeIlleCTBaMHU U 000pYy/I0BaHUEM;

TIPOSIB/IEHBI OPraHU3alMOHHO-TPY/JOBbIe YMeHUs (TI0J1eP>KUBAIOTCS YMCTOTa pPabouero Mecta u
TIOPSIZIOK Ha CTOJIe, 5KOHOMHO UCTIO/b3YIOTCSI PeAaKTUBBI).

4 6anna:

paboTa BBITIOJIHEHA TPABU/ILHO, CZ€/IaHbl TIPAaBWIbHbIE HAO/MIOAEHUS W BBIBOJbBI, HO TPU 3TOM
9KCIIEPUMEHT TIPOBE/IEH He TIOIHOCThI0 W/IM [IOMYIIeHbl HeCyI|eCTBeHHbIe OIIHMOKU B paboTe C
BeIlleCTBaMU U 000pyJ0BaHUEM

3 baia:

paboTa BBITIO/IHEHA TPABUBHO HE MeHee YeM HarloJIOBUHY WM [IOTyIlleHa CyIeCTBeHHast
olrOKa B X0fie SKCIIepUMEHTa, B 00bsCHeHHH, B 0(hOpM/IeHHH pabOoThl, B COOJIIO/IEHUM TTPaBU/I
TEeXHUKHU 0e30MacHOCTH TIpU paboTe C BellecTBaMH U 00OpyJOBaHHEM, KOTOpasi UCTIPABJISeTCS
10 TpeOOBaHUIO YUHUTEJISI.

2 pana:

JonyileHbl nBe (M Oosee) CylecCTBeHHbIe OLMIMOKHA B XOZle SKCIIEPUMEHTa, B OObSICHEHUH, B
opopmiiennr paboThl, B COOJIIOJEHWM TIPpaBWJ TEeXHUKHM 0e30macHOCTH TIpu  paboTe
BellleCTBaMHU U 000pPy/I0BaHHUEM, KOTOPbIE YUaIl[UICs He MOXKET MCIIPAaBUTh JIaXKe 110 TpeOOBaHUIO
yUHUTeJIs.

1 6amn:

paboTa He BBITIONIHEHA, Y YYaIIlerocsi OTCYTCTBYIOT SKCTIepUMeHTaIbHble YMEHHUSI.
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®oH/| TECTOBBIX 3a/JaHUM /ISl TEKYIIero KOHTPO/IA 3HAHUH 110 TeMe:
Bbibepume o0uH Nnpasu/ibHbIX 6APUAHIN:

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

C7H16

C6H6

CocTaB a/IKeHOB OTpa)kaeT 001asa gopmysia
CnH2n+2

+CnH2n

CnH2n-2

CnH2n-6

Ha3oBure anken CH2=CH-C(CH3)3
2,2-numMeTUnoyTeH-3
1,1-qumeTunoyTeH-3
3,3-qumetrnbyTeH-1

+3,3,3- TpuMeTUInporiex- 1

Ykaxure popmyy 2,3,3-TpuMeTU/IreKceHa -1
CH2=C(CH3)-C(CH3)2-CH2-CH3
(CH3)2CH-CH2-CH(CH3)2
+CH2=C(CH3)-C(CH3)2-CH2-CH2-CH3
CH3-CH2-CH2-CH(CH3)2-CH=CH2

Yxkaxure ¢popmy.sy usomepa ajiss 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 aiasa 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 u3somepoB ¢ ¢opmynoid C4H8, yuuthiBasi CTPyKTypHYHO,
reoMeTpU4YeCcKyl ¥ Me)XK/1aCCOBYI0 H30MepHI0

4

+5

6

7

/11 a/IKeHOB He XapaKTepPHbI peaKIiuu
+pasioKeHust

[pUCoeJUHEeHUs

OKUC/IeHUS
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Mo/IMMepU3aLu

JKenThlii pacTBoOp OpoMa u (hro/IeTOBBIN PacTBOP NMepMaHraHaTa Kaiusa 00eciBeunBaoTCA
MpPH MPONYCKAHUH Yepe3 Hero

jTaHa

TporaHa

OyTaHa

+3TeHa

ITpu B3auMo/1eiiCTBHHU XJIOPOBOAOPOAA C OyTeHOM-1 mostyunTcs
1-x0pbyTan

+2-x/10pOyTaH

1-xnopOyTen-1

2-xy10pbyTen-1

MoJieky/ibl a/IKEHOB CO/iepKar :
JIBe IBOMHbIE CBSI3U

TOJIbKO O/[MHApHbIE CBSI3U

JIBe TPOWMHbIe CBSI3U

+0/IHy JIBOMHYIO CBSI3b

CBs3u MeXXly aTOMaMH yrJjiepo/ja B 3TeHe:
+oAHa O- CBSA3b U OAHA T- CBS3b

JiBe 0 - CBSI3U

JBe Tl - CBA3U

TPU TI - CBA3U

Peaknua CH; = CH - CH3 + HCl - CH3 — CH(CI) — CH3 npoTekaeT COrJiacHO NMpaBHJIy:
Bytneposa

+MapKOBHUKOBa

MeHeneeBa

3uHMHA

IIpouecc, ypaBHeHHe KOTOPOro Mpe/CTaB/IeHO HIDKe, Ha3bIBAeTCS:

3 3

— kat., t,
HC—C—C—CH; + h2 . HC—C—C—CH
H, H,
JeruipUpOBaHKEM,
pUbOPMUHTOM,
KPEKUHTOM,

+ruprupoBaHUEM.

IIpu nosmmmepu3anuu 2,3-JuMeTH/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
Taomuna 11
Metoauka npoBe/ieHHs1 KOHTPOJISA
\ [TapameTpbl METOUKHU \ 3HayeHue rapaMeTpa
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[Ipesen pguTeIbLHOCTH BCEro KOHTPOJIS 15 MUHYT

ITocnemoBaTenbHOCTb BEIOOPA BOIIPOCOB CnyuaiiHas

[Ipesnaraemoe Ko/iMueCTBO BOIPOCOB 5

Kpurepuu onjeHKu:

-5 0anIoB BBICTABISAETCS CTY/EHTY, KOTOPBIA TPAaBW/IBHO BBIMOJIHSET 5 TECTOBBIX
3a/laHul;

- 4 6a/I1a BBICTABJISIETCS CTY/IEHTY, €C/TH MTPAaBU/IbHO PelleHo 4 TeCTOBBIX 3a/laHusl.

- 3 0asI1a BLICTABJISIETCS CTY/IEHTY, €CJTH MTPAaBU/IbHO PellieHo 3 TeCTOBBIX 3a/jaHus

CamocrosTenbHas padora
(JlomaiiHee 3afaHue)

§12, ynp.1-9
3apaHus A1 CAMOKOHTPOJISA

1. CKOJIbKO TUTPOB 3TH/IeHa He00X0UMO /17 00eCI{BeUMBaHKsI PaCTBOPaA , COZEPIKAIL[ero
400 rpamm Gpoma.

2.Ykakute ¢opMysy anKeHa, [is cropaHusi 8,961 koroporo mnorpeboBanock57,6 T
KHC/I0pO/a.

Tema 2.6. /lueHbl U KayuyKu
KonTpompyembie KomnoHnentbl: OK 01, OK 02, OK 04, OK 07, Yi ; Bz; B3, JIPo 4,
JIPo 5, JIPo 7, JIPo 9, JIPo 12

KoHTponiupyemble 3HaHUS: Orpefie/ieHHe, KaacCU(UKALU0, HOMEHK/IATypy, CBOMCTBA,
crioco0bl TIOSTyYeHusl ¥ IPUMeHeHHe aka/[ueHOB;

yMeHHUs1: -OOBSICHSTb: PeaKkI[MOHHOW CIIOCOOHOCTH OpraHUUecKUX COeJuHeHUN OT
CTPOEHUSsI UX MOJIEKYT;

pacro3HaBaHUs U WAEHTU(PUKALIMU BaKHENIINX BellleCTB U MaTepUasioB.

Bonpocs! ajis onpoca

1. daiire onpeneneHue ankagueHoB. KakoBa ux obiast popmysia?

2. Knaccudukauys ankagueHoB. OcCOOEHHOCTM CTPOEHHS U CBOMCTB TpeX BHJIOB
asKaJIueHoB.

2. TlpuBegute romosiormueckuii psig u3 10 mpeAcTaBuTened Kaacca ankaJueHOB C
COTIPSDKEHHBIMU ~ BOMHBIMU ~ CBSI3sIMU.  HasoBuTe  coejuHeHUsI TI0  MeXJyHapOJHOU
HOMeHKJ/IaType.

3. BcnomHHUTE OCHOBHBIE MIPaBU/Ia HOMEHKJIATYPbI /151 a/IKa/[JUeHOB.

4. Kakue BU/bl M130MepHH XapaKTepHBI /J1s1 ankareHoB. HamumiuTe GpopmyJibl Bcex

HM30MepOB /ISl COeZIMHeHUs /11 HeHTaueHa-1,3.

Ha3oBuTe n3omepsl 10 MeXX/lyHapOHOM HOMEHK/IaType.

5. Tlepeunc/iiTe OCHOBHBIE CITOCOOBI TIO/MyUeHMsI a/KaZWeHOB. Hamwinmte ypaBHeHHs
XUMUAYECKUX peakiuii. Pacckakute o metozie JlebeneBa

6. [lepeunciiTe OCHOBHBIE XMMHUYECKHe CBOMCTBA ajKaZveHOB. Hanmivre ypaBHeHHs
XUMHWYECKHUX PeaKLUn.
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7. PacckakuTe 0 HaTypaJbHOM U CHHTEeTUYECKOM Kayuyke, pesuHe. Kaknumu cBolicTBaMu
OHM 00/1a/jal0T ¥ IPUMEHEeHUH a/IKeHOB.

KpuTepuu onjeHKH 001jHe /1 YCTHOT'0 0TBETa
OueHka «5»:

* OTBeT MOJIHbIA Y TIPaBUJIbHBIM Ha OCHOBAHWU W3YUYEHHBIX TeOPUH;

* MaTepuasl U3JI0KeH B Orpe/ie/IeHHOW JIOTUYeCKOM MoC/ieJOBaTeIbHOCTU, TUTePATyPHbIM
SI3BIKOM;

* OTBET CAMOCTOSITE/IbHEIM.

Ouenka «4»:

* OTBeT MOJIHbIA Y TIPaBUJIbHBIM Ha OCHOBAHWU W3YUYEHHBIX TeOPUH;

* Marepuas M3/I0)KEH B OIpe/e/leHHOM JIOTMYeCKOW T0C/ie0OBaTe/lbHOCTU, TIPU 3TOM
JIOTyI[€Hbl /IBe-TPU HECYIIIeCTBEHHbIe OLIMOKHM, HCIpaBJeHHbIe T0 TpPeOOBaHUIO
YUUTEJISL.

Ouenka «3»:

* OTBeT TOJHbIN, HO TIPU 3TOM JOMYyll[eHa Cyll[eCTBeHHas OlIMOKa WM OTBET HEeIOJ/IHBIN,

HECBSI3HBI.
OneHka «2»:

* TIpM OTBeTe OOHApY)KeHO HeroHWMaHHe YUallliMCs OCHOBHOT'O COZepXKaHUs yueOGHOTO
Marepuasia WM JOMYIeHbl CYIlleCTBeHHbIe OIIMOKU, KOTOpbIe Yyualluiics He MOKeT
WCTIPaBUTh MPY HABOZSIIIMX BOMPOCAX YUUTeJIs.

Onenka «1»:
* OTCYTCTBHE OTBeTa.

TunoBble ynpaxHeHHUsI.

1. CocraBbTe ypaBHEHMs peaKL[Uii TIPUCOeJUHEHHsI K HW30MpeHy SKBUBA/JEHTHOTO
KOJINYeCTBa:

a) bpoma;

6) 6pomMoBOZIOPO/a;

B) BOJIOPOJA.

2. HamuviuWrte ypaBHeHMe peakUud TOIMMepHr3aliyd XJ0porpeHa B pe3ysbTaTe 1,4-
TIpUCOeIMHEeHMUS.

3. CocTaBbTe ypaBHeHMe peakluu 1,4-mosiMMepu3aliy, B KoTtopou yudactByer 1000
MosieKys1 OyTaaveHa-1,3 ¥ CTOJMBKO >ke MoJieKyn wu3sorpeHa. [Ipuuem B o6pasyroieiics
TM0JIMMEPHOM 1| PeryJ/sipHO uepeyloTCsl MOHOMEpHbIe 3BeHbsl AUBUHU/IA U M30TpeHa.

4. Kakoe copepxanue (B %) xjiopa B MpOAYKTaX MPHUCOeJUHEHUs] XJI0POBOZOPOJA K
H30I1peHy:

a) MpU MOJTIbHOM COOTHOIIIeHUU peareHToB 1:1;

6) npu aByKpaTtHOM M30bITKE HCI?

5. [IpuBeTe ABa puMepa peakliiii OpraHuveCcKux CoeZIMHeHUH, B KOTOPBIX:
a) aeoiiHasi C=C-cBsi3b nipeobpasyeTcs B ofguHapHyt0 C—C-CBSi3b;

0) AveH MpeBpaIlaeTcs B aKeH.

6. CKO/JIBKO IpaMMOB KayuyKa MOJIYyYMTCS U3 1 KI' U30IIpeHa, eC/Id BBIXOJ B peakLiiu
95%?
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7. Hanuimure CTpyKTypHble (pOPMYJ/bl BCeX M30MEpPOB YIraeBoJopofoB coctaBa C5HS8.
Hasosure BelllecTBa COr/1aCHO MeX/yHapOAHOM HOMEHK/IaType.

8. Ocy1ecTBUTe reHeTUYECKYIO L[eNIOUKY IpeBpallleHHi:

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

9.CKO/IBKO TOHH 2-MeTun0yTaguHa-1,3 MokHO mostyunth U3 180 TOHH 2-MeTunOyTaHa,
eCJIv BbIXO/, ITPOAYyKTa cocTasiisgeT 89% I10 CpaBHEHUIO C TeOpeTUUeCKuM?

KpnTeplm OIl€éHKH 06[1[1/16 AJIA pellieHUudA Ka4eCTBEHHDbIX U PACUYETHBIX 3d/4d4

5 6amnoB:
BJaJileHHeM Ky/JbTypOW MBIIJIEHUs; CIIOCOOHOCTBIO K 0000IeHHto,  aHamu3y,
KPUTHUYECKOMY OCMBIC/IEHHIO, CUCTeMAaTH3alliH, TTOCTAaHOBKe L[eJieil U BhIOOpY IMyTel ux
JOCTW)KEHHUS, B JIOTUUECKOM PAaCCY)K[IEHWM U PeIIeHWH HeT OIIMOOK, 3ajjaua pelieHa
palMoHaIbHBIM CTTIOCOO0M.

4 6anna:
B JIOTMUECKOM PacCy’K/IeHUH U PEllIeHHH HeT CYL[eCTBeHHbIX OIIMO0K, HO 3a/aua peleHa
HepalMOHa/IbHBIM CIIOCOO0M WJ/TH [IOTTYIIEHO He 6osiee IBYX HECYIL[eCTBEHHBIX OIIHOOK.

3 6ana:
B JIOTMUYECKOM PaCCY)XEHUH HET CyII[eCTBEHHBIX OLIMOO0K, HO [IOMYyIleHa Cyll|eCTBeHHast

2 fana:

HUMEIOTCS CyL[eCTBEHHBIE OIIMOKH B JIOTUUECKOM PacCy’KI€HUU U B PEIIIeHUH.

1 6amn:

OTCYTCTBHE OTBeTa Ha 3a/laHue.

CamocrosTenbHas pabora
(JomaiHee 3a/jaHue)

§14, ynp.1-6

Tema 2.7. ATKMHBI
KonTpommpyembie KoMIioHeHTbI: Y7 ; B2; B3, JIPo 4, JIPo 5, JIPo 7, JIPo 9, JIPo 12

KoHTpo/mmpyemble 3HaHMs: OripefiesieHHe, KaacCU(HUKALIMI0, HOMEHK/IaTypy, CBOMCTBa,
CTI0COOBI TIO/TyUeHUs ¥ IPUMeHeHHe alTKHHOB;

yMeHHUs1: -OOBSICHITb: PeakI[MOHHOW CIIOCOOHOCTH OpraHWUeCKUX COeJUHeHWH OT
CTPOEHUs] WX MOJeKY/; BbIMOJHATh XUMUYECKAW SKCIIepUMEeHT TI0 pacro3HaBaHUI0
B)KHENIINX OpPraHWYeCKUX BeLeCTB, MOTYYEeHUI0 KOHKDETHBIX BelecTB, OTHOCSIMXCS K
M3y4YeHHbIM K/laccaM COe/IMHeHUH;

Bonpocs! ajis onpoca
1. daiite ornpenenenvie anknuHoB. KakoBa ux o6masi opmysa?
2. IlpuBemure romosiornueckuit psg w3 10 mnpexacraButener kiacca. Haszosure
COeIMHEeHUs 110 MeXK/[yHapOJHOW HOMEeHK/IaType.
3. BcrioMHUTE OCHOBHBIE TIpaBU/ia HOMEHK/IATYPhI /151 a/IKUHOB.
4. Kakue BU/ibl 130MepHH XapaKTepHbI /17151 aKMHOB. Harnmivre dhopMysibl Bcex
W30MepOoB /11 COeJUHeHU: CH=C-CH>- CH - CH; — CH3

CHs
HasoBuTe n30Mepbl 10 MeXXAyHapOJHOM HOMeHK/IaType.
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5. TlepeunciuTe OCHOBHBIE CIIOCOOBI TIO/yYeHUs] alKWMHOB. Hamuiuute ypaBHeHUs
XUMUYEeCKUX peakLjuil.

6. [lepeuncivTe OCHOBHBIE XMMHYECKHe CBOMCTBA aJKWHOB. Hanuiurte ypaBHeHUs
XUMUYEeCKUX peakLjuil.

7. PacckaxkuTe 0 IIPUMEHeHUU a/IKUHOB.

KpuTepuu onjeHKH 001j1e /18 YCTHOT'0 0TBETa
OueHka «5»:

* OTBeT MOJIHbIA Y TIPaBUJIbHBIN Ha OCHOBAHWU W3YUYEHHBIX TeOPU;

* MaTepuasl U3JI0KeH B Orpe/ie/ieHHOW JIOTUYeCKOM MoC/ieJOBaTeIbHOCTU, TUTePAaTyPHbIM
SI3BIKOM;

* OTBET CAMOCTOSITE/IbHEIMN.

Onenka «4»:

* OTBET MOJIHbIA Y TIPaBUJIbHBIN Ha OCHOBAaHWU W3YUY€HHBIX TeOPU;

* Marepuas M3/I0)KEH B OIpe/leJIeHHOM JIOTUYeCKOW T0C/ieOBaTe/lbHOCTU, TIPU 3TOM
JIOTyI[€Hbl /IBe-TPU HECYIIIeCTBEHHbIe OLIMOKHM, WCIpPaBJeHHbIe T0 TpPeOOBaHUIO
YUUTEJIS.

Ouenka «3»:

* OTBeT MOJIHbIN, HO TIPU 3TOM JOTYyll[eHa Cyll[eCTBeHHas OIMOKa WM OTBET HEeIO/IHBIH,

HeCBSI3HBIH.
OuneHka «2»:

* TIpM OTBeTe OOHApy)KeHO HeroHWMaHHe YUallliMCs OCHOBHOT'O COZep)KaHUs yueOGHOTO
Marepuasgia WM JOMYIeHbl CYyIlleCTBeHHbIe OIIMOKU, KOTOpbIe Yyuallluiics He MOKeT
WCTIPaBUTh MPY HABOZSIIIMX BOMIPOCAX YUUTeJIsl.

Onenka «1»:
* OTCYTCTBHE OTBeTa.

@DOoHJ TeCTOBBIX 3a/laHUM /I/If TEKYLIero KOHTPOJIsi 3HaHHUH M0 TeMe:
Bbibepume 00uH npaguibHbIX 8ApUAHM:

OTMeTbTe BO3MOXKHYIO (hopMyJ1y a/IKHHOB
CH3-CH(CH3)-CH2-CH3
CH2=CH-CH(CH3)-CH3

+C7H12

C6H6

CocTaB aJIKHHOB oTpakaet o0mias ¢opmysia
CnH2n+2

CnH2n

+CnH2n-2

CnH2n-6

Ha3oBure ankun CH3-C=C(CH3)3
3,3-qumeTun0OyTeH-2
4,4-mumeTUnoy THH-2
3,3-mumMeTun0yTHH-2

+3,3,3- TPUMETUJITIPOTINH-2

Ykaxute popmyny 3,3-aAuMeTH/IreKCHHa -1
CH=C-C(CH3)2-CH2-CH3
(CH3)2CH-C=C-CH(CH3)2
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CH=C-C(CH3)2-CH2-CH2-CH2-CH3
+CH3-CH2-CH2-CH(CH3),-C=CH

Ykaxute popmynni uzomepos jiss 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)=CH?2

CH2=CH-C(CH3)-CH3

Kakoii Henpe/ie/IbHBIN YI/IeBOAOPOJ MOXKHO MOIy4HTh U3 1,2-1udpomoyTana
CHBr-CHBr-CH>-CH3 B peaknjuy o0 ClIMPTOBBIM PacTBOPOM I'H/IPOKCH/ia Ka/Iua?
+CH>=CH-CH,—CHgs;

CH =C-CHs;

CH,= CH-CH=CHpy;

CH=C-CH>-CHjs;

Ko/IM4ecTBO CTPYKTYPHBIX M30MEPOB C TPOMHOM XHMHYECKOH CBA3BIO JJIs BellecTBa
CsHs

+4

3

2

1

C aMMHaYHBIM PacTBOPOM OKCH/Ia cepedpa B3aMMO/IeiCTBYeT
+0yTHH-1

OyTHH-2

OyTeH-1

OyTeH-2

ITpu B3aumopeiicTBuu 6yTHHA-1 ¢ Bojjoii o6pa3yercs
OyTaHoJsI-1

OyTaHOJIBI

+0OyTaHOH-2

OyTaHOJI-2

AneTu/ieH B3aUMO/IeliCTBYeT C Nepevyrc/JIeHHbIMU BellleCTBaMHu
aMMMauHbIN pacTBOP OKCH/a cepeOpa

pacTBOp IlepMaHraHaTa Kaiaus

OpomHasi Bojja

+TUAPOKCU/l HaTpUs

KosmmuecTBo 0-cBsi3eil B MoJieKysie 3-MeTH/I0yTHH-1
10

11

+12

13

Hanummure ypaBHeHUs peakLii 1o cxeme
C3H6 - C3H6CI2 - x - C3H60 - C3H80
BeiiecTBo X Ha3bIBaeTCS
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TporaH

TpOITeH
nponasauon 1, 2
+IIPOIYH

Tao6muna 12

MeToaMKa NpoBeieHHsI KOHTPOJISA

[TapameTpbl METOAUKU 3HayeHue rapaMmeTpa
[Ipesen AUMTEILHOCTH BCEIO KOHTPOJIS 15 MuUHYT
[TocegoBaTeIbHOCTE BBIOOPA BOMPOCOB CnyuaitHas
[IpepsiaraeMoe KOIM4eCTBO BOIIPOCOB 5

Kputepuu o1leHKH:
-5 0a/I0B BBICTAB/ISETCS CTYJEHTY, KOTOPBIA IIPaBWIbHO BBITIOJHSIET 5 TECTOBBIX
3a/laHul;
- 4 6a/1a BLICTAB/ISIETCS CTYZIEHTY, €C/TU MPABU/ILHO PeIieHO 4 TeCTOBbIX 3a/laHuSI.
- 3 Ga/1a BLICTAB/ISETCS CTYZEHTY, €CJ/TH MPABU/IbHO PEIIeHO 3 TECTOBBIX 3a/[aHMS
CamocrosTenbHas padora
(JomaiiHee 3a/jaHue)

§13, ynp.1-8
3agaHus A1 CAMOKOHTPOJIS

1. PaccuuTaiiTe 006beM BO3yXa, HEOOXOJUMBIH [/ist CKUTaHUS 6 J1 arjeTusieHa (0ObeMHast oJst
K1ciopo/ia B Bo3ayxe 20%)
2. [1py moIHOM T'U/IPOIM3e CMecH Kapbu/ia Kanblus U KapOusia antoMUHUsE 00pa3yeTcst CMech
ra3oB C OTHOCHTE/IbHOM TJIOTHOCTBIO TI0 BoZiopoy paBHo# 10. Onpesenute o0beMHbIe 0N
ra3oB B obOpa3yroiieticsi cmecu (B %).
Tema 2.8. ApeHbl
KonTpommpyembie KoMIioHeHTbI: Y7 ; B2; B3, JIPo 4, JIPo 5, JIPo 7, JIPo 9, JIPo 12
KoHTpompyemble 3HaHMA: OlpejeneHUe, KaacCH(UKalMlio, HOMEHK/IaTypy, CBOMCTBa,
crioco0bl TIOSTyYeHusl U TIPUMeHeHHe apeHoB;
yMeHHUs1: -00bSCHATh: PEaKLMOHHYH CIIOCOOHOCTb OpPraHWYeCcKUX COeAVHEHWM B
3aBUCHUMOCTM OT CTPOEHMS] MX MOJIEKYJ; BBIMNOJHATh XWMHAYECKUH SKCIIepUMEHT 10
pacro3HaBaHUIO Ba)KHEWIIINX OPraHUUeCKrX BelecTB.

Bonpocs! ajis onpoca

1. Oaiire onpenenenvie apeHoB. KakoBa ux o6ujasi popmysia?

2. ITpuBesuTe rOMOIOTUUECKWM psif Kiacca. Ha3oBuTe coefiiHeHUs IO MeXX/yHapOJHOU
HOMEHKJ/IaType.

3. PacckakuTe O pa3BUTUM TIPe/ICTaBJIeHHMM O CTpoeHWH OeH3osa. CoBpeMeHHbIe
rpe/icTaB/eHUsT 00 37eKTPOHHOM M IIPOCTPAHCTBEHHOM CTpoeHMH OeH3oja. OOpa3oBaHue
apoMaThuecKoM m-CUCTeMbl

3. HomeHksaTypa Ajsi Au3aMellleHHbIX TPOM3BOJHBIX OeH30/a: opmo-, mema-, napa-
pacrosioKeHue 3aMeCTUTesIen.

5. TlepeunciuTe OCHOBHBIE CIIOCOOBI TIOMyuYeHHs ajKeHOB. Hamwiwmre ypaBHeHUs
XUMHYEeCKUX peakUuui. [IprpoHbIe NCTOYHUKM apOMaTUUeCKUX YIraeBOA0pOoJoB. ApoMaTu3alys
aJIKaHOB U I[UKJ/I0A/IKAHOB. AJIKM/TUPOBaHUe OeH30/1a

6. XuMmuueckre cBoMCTBa apeHOB. [Ipumepbl peakiluii 3/1eKTPO(UIBLHOTO 3aMellleHuUs:
rajioreHMpoBaHue, ankKwidpoBaHue (karanuszatopbl  Ppugens—Kpadrca), HUTpoBaHMe,
cynb(upoBaHue.
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7. Peakijuu rTiIpupoBaHus ¥ MPUCOeUHEHUS XJ10pa K OeH3071y.

8. OcobeHHOCTH XUMHUUECKMX CBOWCTB IOMOJIOTOB OeH30s1a. B3aumHoOe BvsiHME aTOMOB
Ha MpuMepe rOMOJIOroB apeHoB. OpreHTaLs B PeakLUsiX 3/1eKTPOGHIBHOTO 3aMelLleHMsl.
OpuentanTsl I v II popa.

9. Pacckaxure 0 TIpUMEHEeHUY ajIKeHOB.

KpuTepuu onjeHKH 001j1e /18 YCTHOT'0 0TBETa
OueHka «5»:

* OTBeT MOJIHbIA Y TIPaBUJIbHBIN Ha OCHOBAHWU W3YUYEHHBIX TeOPU;

* MaTepuasl U3JI0KeH B Orpe/ie/ieHHOW JIOTUYeCKOM MoC/ieJOBaTeIbHOCTU, TUTePAaTyPHbIM
SI3BIKOM;

* OTBET CAMOCTOSITE/IbHEIMN.

Onenka «4»:

* OTBET MOJIHbIA Y TIPaBUJIbHBIN Ha OCHOBAaHWU W3YUY€HHBIX TeOPU;

* Marepuas M3/I0)KEH B OIpe/leJIeHHOM JIOTUYeCKOW T0C/ieOBaTe/lbHOCTU, TIPU 3TOM
JIOTyI[€Hbl /IBe-TPU HECYIIIeCTBEHHbIe OLIMOKHM, WCIpPaBJeHHbIe T0 TpPeOOBaHUIO
YUUTEJIS.

Ouenka «3»:

* OTBeT MOJIHbIN, HO TIPU 3TOM JOTYyll[eHa Cyll[eCTBeHHas OIMOKa WM OTBET HEeIO/IHBIH,

HeCBSI3HBIH.
OuneHka «2»:

* TIpM OTBeTe OOHApy)KeHO HeroHWMaHHe YUallliMCs OCHOBHOT'O COZep)KaHUs yueOGHOTO
Marepuasgia WM JOMYIeHbl CYyIlleCTBeHHbIe OIIMOKU, KOTOpbIe Yyuallluiics He MOKeT
WCTIPaBUTh MPY HABOZSIIIMX BOMIPOCAX YUUTeJIsl.

Onenka «1»:
* OTCYTCTBHE OTBeTa.

IIpakTuueckas pabota.
CaoticTBa 6eH30/1a (MHCTPYKLMS T10 BBITOJIHEHHIO Ha CTp 286).

Lenb: uccenoBaTh Ha MpakTHKe CBONCTBA OeH30/a.
KpuTtepuu oneHka o0uiue /15 BbINOTHEHUA MPAKTHYECKOH PadoThI

5 6a/10B:

paboTa BBIMOJTHEHA MTOJTHOCTHIO U MPABU/IbHO, C/Ie/IaHbI TPAaBUIbHBIE HAO/TFOIeHNsT U BBIBO/IBI;
9KCIIEPUMEHT OCYIIeCTBJ/IEH M0 TUIaHY C yUeTOM TeXHHMKM 0e30TacHOCTH W TMpaBU pPabOThI C
BeIlleCTBaMHU U 000PYyI0BaHUEM;

TIPOSIB/IEHbI OPraHU3alMOHHO-TPY/JOBbIe YMeHUs (TI0/1ep>XKUBAIOTCS YMCTOTa pabouero Mecta
TIOPSIZIOK Ha CTOJIe, 5KOHOMHO UCIIO/Ib3YIOTCSI PeAaKTUBBI).

4 6anna:

paboTa BBITIOJIHEHA TPABU/ILHO, CZ€/IaHbl TIPAaBWIbHbIE HAO/MIOAEHUS U BBIBOJbBI, HO TPU 3TOM
9KCIIEPUMEHT TIPOBEJIEH He TIOIHOCThI0 W/IM [IOMYIIeHbl HeCyIl|eCTBeHHbIe OIIHUOKU B paboTe C
BeIlleCTBaMU U 000pyJ0BaHHUEM

3 basia:

paboTa BBITIO/IHEHA TMPABUBHO HE MEHee YeM HaroJIOBUHY WM [OTyIlleHa CyIleCTBeHHast
olrrMbKa B XOfie SKCIIepUMEHTa, B 00bsCHeHHH, B 0(hOpM/IeHHH pabOThl, B COOJIIO/IEHUH TPaBUJ/I
TeXHUKW 0Oe30rmacHOCTH Tipy paboTe C BelljeCTBaMu U 000py/I0BaHWEM, KOTOpPasi UCITPABJISIETCS
10 TpeOOBaHUIO YUUTEJISI.

2 pana:

JonyireHbl qBe (4 Oosee) CyleCTBeHHbIe OMIMOKKA B XOZle SKCIIePUMEHTa, B OObSICHEHUH, B
oopmnennr paboThl, B COO/MIOJEHUM TpaBWI TEeXHUKWA Oe3oracHOCTH Tipu pabore ¢
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BeIlleCTBaMHU U 000PyJ0BaHHEM, KOTOPbIE YUall[{iCsi He MOXKET MUCITPaBUTh JiaXKe T10 TpebOBaHUIO
YUUTEIs.

1 6amn:

paboTa He BBITIO/IHEHA, Y Y4Yalllerocst OTCYTCTBYIOT 9KCIIePUMEHTa/IbHbIe YMEHHUS.

@OHJ TECTOBBIX 3a/JaHUM JI/IA TEKYIero KOHTPOJ/Isi 3HAaHHWH 10 TeMe:
Bbibepume 00uH Npasu/ibHbIX 8APUAHM:

IIpeacTaBUTE/I€M FOMOJIOTHYECKOT0 PA/ia OeH301a AB/IAETCS:
+TOMyos

(deHon

CTUPOJI

MeTaHoJI

Tostyos1 AB/IAETCA NPeJCTaBUTE/IEM FOMOJ/IOTHYECKOr0 Psijia:
(deHona

MeTaHo/1a

+0eH30/1a

CTUpOJIa

Kaxkoe 13 BelljeCTB He BCTYMaeT B PeaKkijMio C PaCTBOPOM NepMaHraHaTa Kaaus?
TOJTYOJT

+6eH30

0 - KCUJIO/

IT - KCHJIOJT

I'oMo/10ramMu ABIAOTCA:
9TaH U 3TU/I0EH30/1
L[UK/I00€eH30/1 U TOTYOJT
+0eH30J/1 ¥ TOMYOJT
MeTH/10eH30/1 ¥ MeTaHOJI

BemjectBo, ¢popmysa koroporo C¢Hs - CH = CH»
+BUHUAIOEH30/T

CTUPOJT

OeH3WIATHIT

heHUTITUNIEH

B Kakoii U3 nepeync/IeHHbIX peaknuii odpa3yercsa 6pomoen3o.1?
CsHs + Br2 —hr

CsHi2 + B —hr

+C6H6 + Br2 ___KaTaniusaTop

C7Hs + Br2 —hr_,

Kakoe BeljecTBO ABJISIETCSI KOHEYHBIM MPOAYKTOM I[eMOYKHU NpeBpaleHni
1,6 — auxsoprekcan —\@ ., A —Pt300C_, g_Brz (o

+OpombeH30/1

OGpomMTosyosn

2,4,6 — TpubpoMbeH301

2,4,6 — TpubpoMTOITYOIT
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O/IeKTpPOHHBIE 00/1aKa B 0eH30/IbHOM KOJIbIIe
SP - rubpuan30oBaHbI

SP3 - ruOpU/IM30BaHbI

+SP; - rTuOpUAN30BaHbI

He rUOpUM30BaHbI

CKOJ/IBKO CyII[eCTBYeT H30MepPHbIX TPHMeTH/I0eH30/10B?

4
3
+2
1
Taoauna 13
MeToMKa npoBeieHHsI KOHTPOJISA
[TapameTpbl METOAMKHU 3HayeHue rapaMmeTpa
[Ipesen gUTeNBHOCTH BCETO KOHTPOJIS 15 MUHYT
[MocegoBaTeIbHOCTE BBIOOPA BOMPOCOB CnyuaiiHasi
[IpeiaraeMoe KOIM4eCTBO BOIIPOCOB 5

KpuTepuu olieHKU:

-5 0a/I0B BBICTAB/ISIETCS CTYAEHTY, KOTODBIM IIPaBUBHO BBITTOMHSIET 5 TECTOBBIX
3a/laHUl;

- 4 fasu1a BLICTABJISAETCS CTY/IEHTY, €CJI TIPABUILHO pellleHo 4 TeCTOBBIX 3a/laHusl.

- 3 Gas1a BLICTAB/ISIETCS CTYZEHTY, eC/TH MPaBUJIbHO PellleHO 3 TeCTOBBIX 3a/[aHUs

CamocrosTenbHas pabora
(JomaiHee 3a/jaHue)

§16, ynp.1-9
3apaHus A1 CAMOKOHTPOJIS

1. YeMy paBHO 4MC/I0 HETUOPUHBIX P — 3JIEKTPOHOB, 00pa3ymoIUX eAUHYIO Tt — 37IeKTPOHHYHO
CUCTeMy apoMaTUUecKoro siipa B GeH3oe?

2. YeMy paBHO UHCJ/IO O — CBs3e# B MOJIeKyJie OeH30/1a?

3. YKa)KuTe UuC/Io 3/1eKTPOHHBIX Tap, 00pa3syolyX eAuHOe Tt — 37IeKTPOHHOe 00/1aKo B
MOJIeKyJ/ie apOMaTUUeCcKOro yrieBoZopo/ja HadTaauHa.

4. CKOJIbKO BCETO Tt — CBsfi3eH B MoJieKyJie 6eH30/1a?

5. Pe3ynbTat B3auMO/eiCTBUS JIETKOKUIISIIIEeM, HepaCTBOPUMOM B BO/le OPraHUUeCKOM >KUJKOCTU
C HEKOTOPBIM MPOCTHIM BEL[eCTBOM 3aBUCUT OT YCJIOBMI TpoBefeHus: 1) ec/id UCMONb30BaTh
KaTajii3aTop, TO OJHUM W3 TIPOAYKTOB PeaKL[UH sIBJSIeTCS ra3, 00pa3yrouuil 6esblid 0Ca[joK TIpy
TIPOMYCKaHUM uepe3 pacTBOp HUTpaTa cepebpa; 2) Eciu B3auMozeicTBUe WAET Ha CBETY, TO
MPOMCXOJUT peaklusi pucoeArHeHrs. Kakas 3TO )KUAKOCTb M KakKoe MPOCTOe BelleCTBO C Hell
pearvpoBaso?

6. Kapbu kanmbiusi 00pabaThIBaOT BOJIOM, BbIIE/SIOLIUICS Ta3 TIPOMYCKAOT HaJl pacKaieHHbIM
AKTUBMPOBAHHBIM yr/IéM. T1o/yueHHY 0 KuAKOCTh HarpeBaroT g0 60°C B mpucyTcTBMM cMech
KOHI[€eHTPUPOBAHHOH CePHOM W a30THOM KHCJ/IOT 0 0Opa30oBaHUSA BeIleCTBa C 3allaXOM I'OPbKOro
MUHJA/sA. YKaKWTe UUC/I0 aToMOB B (DODMy/IbHOM efuHUIle KOHEYHOTO OpraHM4ecKoro
MpOJYyKTa.
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7. MaccoBas pojs yriepoja B yrieBogopoze paBHa 92%. OTHOcUTe/IbHas IJIOTHOCTh I1apoB
3TOTO Bell[eCTBa o BoopoAy paBHa 39. Oripefiesiute MoJeKy/IspHYt0 GOpMyJ1y 3TOTO BelljecTBa.
B oTBeTe 3anuiunTe Ha3BaHue BellleCTBa.

8. Apomatuueckuit yriyeBogopon coctaBa CgHip mpu okuciennn KMnOs He BbifesnisieT
YIIeKUC/IOTO Ta3a, a Ipu OpOMUPOBaHMM B TIPUCYTCTBUM JKejie3a [JaéT eJWHCTBEHHOE
MOHOOpoMIipon3BoiHOe. Ha3oBuTe yryieBoopoJ, W TpUBeAWTE ypaBHEHUs MPOUCXOZSLIUX
peakLyi.

9. 13 3TunbeH30/1a CUHTE3UPYHTe BCe XJI0pPOEeH30MHbIe KHCIOTHI.

10. Wcronb3ysi mTpaBUIO — OpUEHTAL[UM, TosyunTe U3 0OeH307a Bce  W30MepHbIe
HUTPOOPOMOEH30/TBI.

Tema 2.9. IIpupojHbIe HCTOYHUKH YIJIEBO/JOPO/I0B
KonTpommpyembie KOMIIOHeHTbI: Y7 ; B2; B3, JIPo 4, JIPo 5, JIPo 7, JIPo 9, JIPo 12
KoHTpo/iupyeMble 3HAaHHUA: -IPUPO/HBIE UICTOYHUKH YTJIEBOJOPO/IOB U CIIOCOOBI MX
riepepabOTKU;

- BellleCTBa U MaTepHaJibl, IIMPOKO UCIIO0/Ib3yeMbI€ B ITDAKTHUKE: YIJIEBOAODOAbI;

YMEeHHUSI: -OCYILeCTB/IATh CaMOCTOSITe/IbHbIM TIOMCK XUMHUeCKoW HH(opMaiuu ¢
WCTO0/Ib30BaHKEeM Da3/IMUHbIX MCTOYHUKOB (CIPABOYHBIX, HAYYHBIX W HAYYHO-TIOMYJISIPHBIX
W3/]aHUl, KOMITbIOTeDHbIX 0a3  [laHHbIX, pecypcoB VHTepHeTa); UCIO/Ib30BaTh
KOMIIbIOTepHbIe TeXHOJIOTHUM [jisi 00paboTKU U Tepefiaul XMMUUeckod MH(opMalu U ee
NpeiCTaB/IeHNs] B pPa3/IMUYHbIX (hopmax;

-HUCI10/Ib30BaTh HpI/IO6p6TEHHbIe 3HdHUA U YMEHUA B HpaKTHQECKOﬁ AedATe/IbHOCTHU U
HOBCEAHEBHOﬁ JKU3HHU:

A1 TIOHMMaHUA r7100a/TbHBIX HpO6J’[€M, CTOAINUX  T1epel 4ejoBe4yeCTBOM:
3KOJIOTUYEeCKUX, SHEPreTUUeCKUX U ChIPbEBLIX.

Bonpocsl ajis onpoca

1. HaxoxaeHue B TIpupojle, COCTaB W ¢u3nueckre cBoWcTBa HedTH. TorumMBHO-
SHepreTUuyeckoe 3HaueHre HeTH.

2. TIpombimieHHas: iepepabotka HepTH. PekTrduKkaius HedTH, OCHOBHbIE (pPAKIUM ee
pas/iesieHus1, UX UCI0/Ib30BaHUe.

3. Bropuunasi mnepepaboTka HedrermpoaykToB. PekTudukaius Ma3yta TIpU
YMEHBLIEeHHOM JaBJIeHUH.

4. Kpekunr HedTernpoayKkToB. Pa3muHbie BU/bI KpekuHTa, pabots B.T'. IllyxoBa.

5. M3omepusaums aqkaHOB. AJIKUIMPOBaHWe HellpejesbHbIX  YIJIeBOJOPO/OB.
PudopmuHr HedTenpoaAyKTOB.

6. KauecTBO aBTOMOOUIBHOTO TOTUIMBA. OKTaHOBOE UKCIIO.

7. Tlpupognblii ¥ monyTHBIM HedTsHON ra3. CpaBHeHMe cCOCTaBa IIPUPOJHOTO U
MOMYTHOTO ra30B, UX MPAaKTUUeCKOe UCII0/Ib30BaHKe

8. Kamennbli yronb. OCHOBHBIe HampaB/eHUsT WCIO/b30BaHUSI KaMEeHHOrO YIJIS.

KokcoBaHne KaMeHHOro yrjsi, BaKHeWIIMe NPOAYKTbI STOro mpolecca: KOKC,

KaMeHHOYT0JIbHasi CMOJ1a, HaZICMOJIbHAas BOJia.

9. CoefuHeHwus, Bblfie/isieMble U3 KAMEHHOYTOJIbHOU CMOJbL. [IpOAyKThI, TTo/lyyaemble U3
Ha/JICMOJIbHOU BOJIBI.
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KpuTtepuu oieHKH 001ue /iisi yCTHOTO OTBeTa
OueHka «5»:

* OTBeT MOJIHbIY U NPaBU/IbHBIM HA OCHOBAaHUU M3Y4YeHHBIX TeOpHH;

* MaTepHasl U3J/I0)KeH B OIpe/ie/IeHHOW JIOTUUeCKOU M0C/1ej0BaTe/IbHOCTH, TMTepaTypPHbIM
SI3BIKOM;

* OTBET CAMOCTOSITe/IbHBIM.

Ouenka «4»:

* OTBeT MOJIHbIY U NPaBU/IbHBIM HA OCHOBAaHUU M3YUYeHHBIX TeOpH1H;

* MaTepvan M3/10)KeH B OIpeZle/IeHHOW JIOTMYeCKOM II0C/efloBaTelbHOCTH, IIPU 3TOM
JOTyIIleHbl /IBe-TPY HeCyIL|eCTBeHHble OIIMOKH, WCIIpaBlIeHHble TI0 TpebOBaHUIO
yuuTesns.

Ouenka «3»:

* OTBeT TIOJIHBIM, HO TIPY 3TOM JIOMYyIlleHa Cyli[eCTBeHHasi OlIMOKa WM OTBeT HeroJIHbIH,

HEeCBSI3HbIN.
OneHka «2»:

* 1pu oTBeTe OOHAPY)XEHO HelOHWMaHWe YYallliMCsi OCHOBHOTO CO/lep)KaHUsi y4eOHOro
MaTepuasia WId JONYLIeHbl CYILeCTBeHHbIe OLIMOKH, KOTOpDbIe YUall[UiiCs He MOJXKeT
VICIIPaBUTh [PU HABOJALIMX BOMPOCAX YUUTEIS.

Onenka «1»:
* OTCYTCTBHE OTBeTa.

KonTposibHas pabora 1o Teme «YTI/IeBOOPOAbI».
Bapmuanr 1

1 3daidHHe. YcTaHOBUTE COOTBETCTBUE MeXxay d)OpMy/lOﬁ gewjecmeda u eeco HaseaHuem.

A) CH=C-CH2-CH3; 1) 6yTeH-2
b) CH3-CH2-CH2- CH2-CH3 2) 6yTuH-1
B) CH3-CH=CH2 3) meHTaH
I') CH2=CH2. 4) aTeH

5) niporieH

2 3ajianue: CooTHecHUTe

INoHsimus: A. moHoMmep B) cTereHb noaumMepu3salyyd B) cTpyKTypHOe 3BeHO

OnpedeneHus 1) BLICOKOMOJIEKY/ISIDHOe COeZiuHeHMe, TI0/lydeHHOe B peakLiuM MoJMMepHr3aliviu 2)
TOBTODSIOLIAsICSI ~ TpyIra aTOMOB B MakpoOMOJeKyjle  TonuMepa 3)  MCXOJHOe
HU3KOMOJIEKY/ISIPHOe COeIMHEHMe, CcojiepyKalljee KpaTHbIe CBs3U 4) UMC/I0 CTPYKTYPHBIX 3BeHbEB
B MOJIEKYJIe TIoJiiMepa

3 3apaHue: BbibepuTe MPaBUIbLHBINA OTBET

1. Bemectea CH3-CH=CH2 u CH2=CH-CH2-CH3 sBst0TCs: a) M30MepaMH; 0) TOMOJIOraMu;
B) n300apamu; ') ©30TOIIaMH

2. DtaH, B OT/IMUMe OT alleTWIeHa: a) obecliBeurBaeT OpOMHYIO BoAy; 0) He obecrjBeurBaeT
OpPOMHYIO BOAY; B) IMOJIMMEPU3YETCSL., T') TOPUT

3. XapakTepHble il aJKeHOB peakl[MH - 3TO PeakUWu a) 3aMellleHusi; 0) pa3/ioyKeHUs; B)
TIPUCOeIMHEHMS]; T') 0OMeHa

4. Kakoit obuieit popmysie coorBetcTByeT rneHTHH-1: a) CnH2n 6) CnH2n-6 B) CnH2n+2

r) CnH2n-2

5. MoHOoMepoM 1151 TIO/TyueHUst TIOJIMATHIIeHa siBisieTcst a) CH2=CH2 6) CH3-CH3

B) CH3-CH=CH2 1) CH=CH

6. JIBe T-CBSI3M COJIEP)KUTCS B MOJIeKYyJIe a) 3TeHa 0) OyTeHa B) 3THHA T')[TOJIUITH/IEHA .

7. OCHOBHBIM UCTOYHMKOM MeTaHa SIB/IsieTcs a) HeTb  0) TIPUPOAHBIN ra3 B) yrojib T') CUHTe3-
ra3s

78



8. I'mapaTauus - 3TO a) NpUcoeivHeHre BOAbI 0) MpHCcoeMHEeHre BOIOPOZA B) TIPHUCOeIMHEHHEe
TM/IPaToB I') OTLLeI/IEHWe BO/bI

9. lecsiThlli TIpe/ICTaBUTE/Tb Psifia aIKAHOB Ha3bIBAETCSA: a) OKTaH; 0) HOHaH; B) [leKaH; I') TelTaH
4 3apanue. Hamuiivrte CTPYKTypHYyIO dopmyny 2,5-auMmetunrekceHa-3. CocTtaBbTe (OPMYJIbI
OJIHOTO TOMOJIOTa ¥ OZJHOTO M30Mepa 3TOro BelljecTBa U Ha30BUTE MX.

5 3aganue. Hanmivre ypaBHeHUs peakLivi

a) XJIOpUPOBaHus 3TeHa 0) ToOpeHUs IPOTNTMHA B) TMpUpPOBaHus OyTaauena-1,3

Bapuanr 2
1 3apganme: CooTHOCUTE
Hazeanue peakyuu: A) ruapatauus b) ruapupoBanue B) geruaparanus
I') ropenue
CywHocmb npoyecca: 1) npucoefrHeHHe MOJIEKYJT rasoreHa.
2) mipucoeMHeHWe MOJIeKyJl BOZOpofa 3) TpHUCcOe/MHeHWe MOJeKysa Bojbl 4) OTIIerseHre
MOJIeKYJl BOZIOpOZia 5) OTIIeIieHHe MoJieKys BOAbl 6) B3auMOJeWCTBUEe C KHUCIOPOAOM 7)
oOpa3oBaHue 0JIMMepPOB
2 3apanue. Haiiute ypaBHeHusl, KOTOpble OTPaXkaroT Tiporiecc A) ropeHusi b) mosumepusanuu
B) kpekuHra
1) CBH18 - C4H10 + C4H8 2) nC2H4 - (-CH2-CH2- )n
3) CH4 + 202 - C02 +2H20 4) C8HI8 - 8C + 9H2
3 3apaHue: BbIOepUTe MPaBUILHBIN OTBET
1. Kak oT/inuuTh alleTU/IeH OT MeTaHa
a) 1Mo crocobHOCTH 0beciiBeurBaTh OPOMHYIO BoAy 0) ropeTh H6eCI[BeTHBIM IJlaMeHeM
B) 00pa30BbIBaTh B3PbIBOOIIACHBIE CMECH C BO3/IyXOM T') pa3jaratbCsi py HarpeBaHUU
2. B oT/ume OT anKkaHOB /I/Is1 a/TKeHOB HanboJsiee XapaKTepHbl peakLun
a) oTIIervieHus: 0) TMpUCOeMHEHUs B) 3aMeIlleHUs T') TOpPeHus
3. O6mas popmya aTKUHOB
a) CnH2n+2 6) CnmH2n B) CnH2n-2 1) CoH2mn-6
4. Camblii pacripoCTpaHéHHbIM B PUPO/JE YI/IeBOAOPO/,
a) byran  6) Ma3yT B) MeTaH T al[eTH/IeH
5. C KakKuM Bell[eCTBOM He OyZieT B3aMO/IeliCTBOBATb XJIOPOBOJIOPOJ
a) c rporieHoM  6) c MeTaHOM B) C al[eTHIEHOM r) c OyTasieHOM
6. OtaH obpa3yeTcs U3 3TeHa B peaklin
a) u3oMepu3aly 0) monMMepusaliyd B) THAPUPOBAHUS T) JeTUIPUPOBAHUS.
7. LlUK/IonponaH M MpOTeH- 3TO: a) paZiKaibl; 0) M30Mephl; B); TOMOJIOTU T) a//IOTPOITHBIE
BU/IOU3MEHEeHUSI.
8. K npeziesibHBIM yT/1€BOIOPO/iaM OTHOCUTCS a) OeH30/1 0) 3TH/IEeH B) 3TaH T) alleTU/IeH
9. /IBe IBOMHbIE CBSI3U COZIEP)KATCS B MOJIeKy/ie a) Kayuyka 0) OyTagueHa B) IIMKJIOMpOITaHa
r) aljeTuieHa
4 3aganue. Hanumure gopmysny: 3-MeTunneHTuH-1. Hanummre ¢opmysibl ABYX TOMOJIOTOB U
opHoro musomepa. Hasoeure ux.
5 3aganue. Hanvmuvre ypaBHeHUsl peaklWii: a) TOpPeHUs TporaHa 0) ruipupoBaHusl STUHA B)
XJIOPUPOBAHUS MporieHa-1.

KpuTtepuu oneHKH 001pe /i1 NHCEMEHHOM KOHTPO/IbHOM paboThl
OuneHka «5»:
*OTBET MOJIHBLIN U HpaBHHLHbIﬁ, BO3MO’>XHa HECYILI€eCTBEHHAsA OH_H/I6Ka.
OuneHka «4»:
*OTBET HEIOJIHBIN U/ JIOMYILEHO He 60/1ee BYX HECYIeCTBEeHHbIX OIMOOK.
Ounenka «3»:
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+pa60Ta BBITIO/IHEHA He MeHee 4eM Hallo/IOBUHY, JOIyIleHa O/jHa CyIeCTBeHHas OIMbKa 1
TIPY 3TOM /[Be-TPH HECYIL|eCTBEHHbIE.
OueHka «2»:
'pa60Ta BBITIO/ITHEHA MEHBIIIe YeM HAIIOJIOBUHY W/IWM COJAEP>XKUT HECKOJIBKO CYIIeCTBEHHBIX
OIINOOK.
Ouenka «1»:
'pa60Ta He BBITIOJ/IHEHA.

CamocrosTenbHas padora
(JomaiiHee 3a/jaHue)

§10, ynp.1-11
TBoOpueckue 3a/laHKs Ha ZIOM T10 BEIOOPY 00yYaromuxcst

1. Ha ocHOBe JOTIOJTHUTETbHBIX UCTOUHHUKOB WHGMOPMALMH, TI0JrTOTOBLTE COODIIeHHe Ha
TeMy:
«OHepreTrueckue pecypcbl P®. OKooruueckuil acrekT UX UCIO0/b30BaHUSI»

2.«Mcnonp30BaTh HeTh B KauecTBe TOIJIMBA — 3TO BCE PABHO, YTO TOMNWUTH I€Yb
accurHatusmu!» [1.1.MeHpe/neeB.

[aiiTe pa3BepHYTbIM, [0OKa3aTelbHbld C TOYKM 3pEHHsI XMMHH OTBeT Ha BOIPOC:
«CripaBe/yIMBO JI yTBEP)KJeHKe BeJIMKOr0 YYeHOr0?»

3. IToAroToBbTe 3/1€KTPOHHBIE TMPe3eHTaLMH K 000011[ato11[eMy YPOKY Ha TeMbI:
«Hedts: criocobrl ee mepepaboTKH»

«HedTernpoayKTel ¥ UX UCTIONMb30BaHUE»

«KamMeHHBIH yTo/b - CbIpbe  XUMUUYECKOUN TPOMBILLITIEHHOCTH»

«[IpypoHbIY ¥ TONMYTHBLIN HeTAHOM Ta3bl — IPUPO/HbIE UCTOUYHUKU Y

Tema 2.9. I'uipoKCcU/IbHBbIE COeJMHEHUA
KonTpommpyembie KOoMIIOHeHTbI: Y7 ; B2; B3, JIPo 4, JIPo 5, JIPo 7, JIPo 9, JIPo 12
KoHTpo/mmpyemble 3HaHMs: Oripefie/ieHHe, KaacCU(HUKALUI0, HOMEHK/IaTypy, CBOMCTBa,
CTI0COOBI TIOTyUeHUs ¥ IPUMeHeHHe CITUPTOB,;
- BellleCTBa U MaTepuasibl, LIMPOKO MCIOJIb3yeMble B TPaKTHKe: (eHO0J, MeTaHO,
3TaHOJI, STUJIEHTJIUKO/b, TJIUL[ePUH.

yMeHHUs1: -OOBSICHSTb: PeakI[MOHHOW CIIOCOOHOCTH OpraHWUecKUX COeJUHeHUN OT
CTPOEHUs] WX MOJeKY/; BbIMOJHATh XUMUYECKAW SKCIIepUMEHT TI0 pacro3HaBaHUIO
B)KHENIINX OPraHUYeCKUX BeLeCTB, MOTYyYEeHUI0 KOHKDETHBIX BeIecTB, OTHOCSIMXCS K
M3y4YeHHbIM K/laccaM COe/IMHeHUH;

Bonpocs! ajis onpoca

1. Oaiire onpenenenvie cnuptoB. KakoBa ux obirjast popmyiia?

2. Crpoenue u Kinaccudukaiusi crnupTtoB. Krnaccudukaiusi CrIUpTOB MO  THIY
YTJIeBOJOPOAHOIO paJivKasa, YUC/ITy THAPOKCUIBHBIX TPYIII U TUITy aTOMa yIJ/iepo/ia, CBI3aHHOI O
C TU/IPOKCU/IBHOM TPYMIION.

3. DJIeKTPOHHOE U MPOCTPAHCTBEHHOE CTPOeHUE TMPOKCUIBHOW TPYIIIIHL.

4. BnusHue CTpOeHUsl CIOMPTOB Ha MX (PM3MUecKde CBOMCTBA. MeXMoseKysispHas
BOJIOPOZIHAsI CBSI3b.
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5. T'omosorvueckuii psf TpefeabHbIX OJHOATOMHBIX CIIUPTOB. lV3omepus u
HOMeHK/IaTypa aJIKaHOJIOB, MX 001iast hopmyiia.

6. XuMmuyeckue CBOWCTBA alKaHOJMOB. PeaklMOHHAas CIIOCOOHOCTh TIpe/iesTbHBIX
OJHOATOMHBIX  criupToB. (CpaBHeHHMEe KHUCIOTHO-OCHOBHBIX CBOWMCTB OpPraHMYeCKUX U
HeopraHuvecKux coefuHeHUH, cogepxkaiux OH-rpymnmy: KHCIOT, OCHOBaHHH, aM(OTepHbIX
coeJMHEHUU (BOJpl, CIIUPTOB).

7. Peakuuy, moATBep)KJarolye KUCJIOTHble CBOMCTBA CUPTOB. Peakuyu 3amelneHust
TU/IPOKCU/IBHOM TPYIIIIBL.

8. MexxmoeKy/sipHast AierupaTtalsi CTIUPTOB, YCIIOBUS 00pa30BaHuUs IPOCTHIX 3(PHPOB.

9. CnoskHble 3¢Upbl HEOPraHUUECKUX W OpPraHWYeCcKUX KUC/IOT, peakluu 3TepuU(UKaLvu.
OxkucneHNe U OKUCIUTEIbHOE JieruiprpoBaHye ClIUPTOB.

10. Crioco0Obl ToyuyeHHs CIIMPTOB. ['MIpPOJ/IN3 rajioreHa/sKaHoB. ['Waparaljus aJKeHOB,
yC/IOBUS ee TIpoBe/ieHHst. BoccTaHoB/IeHre KapOOHUIBHBIX COeAMHEeHUH.

11. OtpenbHble IpefCTaBUTeNN alKaHOJI0B. MeTaHo1, ero MpoMbILLIJIEHHOE [0/IyYeHre U
NpUMeHeHHe B TIPOMBILIJIEHHOCTH. buosornueckoe pelictBue MetaHosa. Crenuguueckue
croco0bl TIOTyYeHHst STUIOBOTO criupTta. Pu3nosioruueckoe AeliCTBUe STaHOa.

12. MHoroatomHble CrUpTHI. VI30Mepusi U HOMEHK/aTypa IpefCTaBUTeNen [ByX- U
TPeXaTOMHBIX CIUPTOB. OCOOEHHOCTHM XWMHUECKWX CBOMCTB MHOTOAaTOMHBIX CITUPTOB, WX
KauecTBeHHOe oOHapy)keHHe. OT/ieNbHbIe TIPeCTaBUTe/N: ITU/IEHTIUKOJIb, TJIMLePUH, CIIOCOObI
VX MOy4YeHUs], IpaKTU4YeCcKoe IIpUMeHeHHe.

13. denHom. SHEKTPOHHOE " TIPOCTPAHCTBEHHOE CTpPOE€HHE CIJEHOJ'I(:I. B3auMHoe BnMsiHUE
dpOMAaTH4YeCKOr'o KOJiblia 1 FI/IApOKCI/IJIbHOﬁ T'pymIiblL.

14. Xumuueckue cBOWCTBa (QeHO/Ma KaK (YHKIUS €ro XWMHUecKoro CTPOEeHUsl.
BpomupoBanue ¢eHona (kayecTBeHHasi peakliysi), HATpPOBaHWe (TIMKPUHOBas KWC/IOTa, ee
CBOMCTBa U TpuMeHeHwe). O6pa3oBaH1e OKpAILIeHHbIX KOMIUVIEKCOB ¢ HOHOM Fe’™,

15. Tlpumenenue ¢eHosa. [TonyueHue eHosia B IPOMBIIIIEHHOCTH.

16. TTonyyeHue sTaHOa OpOKEHUEM TJIFOKO3bI U THApaTaL{iel SThieHa.

Kpurtepuu oneHKH 001jHe /18 YCTHOT'O OTBeTa
OneHka «5»:

* OTBeT IOJIHbIA U TIPaBU/IbHBIM Ha OCHOBAHWU M3yUeHHBIX TeOPUH;

* MaTepuas U3JI0)KeH B OIpe/ie/IeHHOW JIOTMUeCKOU Moc/iejoBaTe/IbHOCTU, TUTepaTypPHbIM
SI3bIKOM;

* OTBET CAMOCTOSITE/IbHBIM.

OneHka «4»:

* OTBeT IOJIHBIA 1 TIPaBU/IbHBIN Ha OCHOBAHWU M3YUeHHBIX TeOPUH;

* MaTepuan W3/0KEH B OIpeJe/ieHHOW JIOTMYeCKOM I0C/iefjoBaTelbHOCTH, TIPU 3TOM
JIOTyI[eHbl /IBe-TPM HeCyIleCTBeHHble OLIMOKW, WCTIpaBleHHble TI0 TpebOBaHUIO
yUuTesl.

Onenka «3»:

* OTBET TIOJIHbIM, HO TIPH 3TOM [IOMYyIIleHa CyleCTBeHHasi OlIMOKa UM OTBET HeIlOJIHbBIN,

HEeCBSI3HBIN.
OuneHka «2»:

* Mpy OTBeTe OOHApY>KeHO HENOHMMAaHWEe YYall[UMCS OCHOBHOTO COZEp)KaHUsi yueOHOro
MaTepuasia WA [JOMYyIeHbl CyIleCTBeHHbIe OIMOKH, KOTOpble YYaI[MiCsS He MOXKeT
WCIIPaBUTh MPU HABOJSAIIUX BOMPOCAX YUUTEIS.

Ounenka «1»:
* OTCYTCTBHME OTBeTa.
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IIpakTHyeckas pabora
CrivpTs! (MHCTPYKLMSA M0 BBITOJHEHUIO Ha CTp 286).
Lenb: vuccmenoBaTh Ha MpaKTUKe CBOKWCTBA CIIUPTOB.

KpuTtepuu onjeHKa o01iue /i BHINOTHEHUA MPAKTHYECKOH PadoThI
5 6anoB:
paboTa BBITIO/IHEHA TTOJTHOCTBIO U TTPABU/IBHO, Cie/IaHbl MPaBU/IbHbIe HAOTIOIeHHS U BBIBOJBI;
9KCITEPUMEHT OCYIIECTBJ/IEH IO TJIaHy C Y4eTOM TeXHUKH 0e30TMacHOCTH W TMpaBWI PabOThI C
BelllecTBaMHu U 000py/J0BaHUEM;
TIPOSIB/IEHbI OPraHW3alMOHHO-TPYAOBbIe YMeHUs (TI0/IeP)KUBAIOTCS YMCTOTa paboyero mMecrta u
TOP#A/IOK Ha CTOJIe, SKOHOMHO UCIIO/Tb3YIOTCS PEAaKTUBEI).
4 6anna:
paboTa BbITIO/IHEHA TIPABUIBHO, C/le/laHbl TIPaBU/IbHbIe HAOJIOJIeHUsT U BBIBOABI, HO TIPU 3TOM
9KCITEPUMEHT TPOBEZIEH He TIOJHOCThIO WM JIOMYIIIeHbl HEeCYIl[eCTBeHHbIe OIIMOKU B paboTe C
BelllecTBaMu U 000py/j0BaHHEM
3 6ana:
paboTa BBITIOJTHEHA TIPAaBW/IBHO HE MeHee ueM HarloJIOBUHY WM JOTMylljeHa CyIlleCTBeHHast
oibKa B XOfie SKCTIepUMeHTa, B 00bsCHeHHH, B 0opMIeHU paboThl, B COOJIIO/IeHUM TPaBU/I
TeXHUKU 0e30MacHOCTH TIpu paboTe C BelllecTBaMU U 00OpyOBaHHEM, KOTOpasi MCTIPaBJISeTCS
10 TpeOOBaHHUIO YUUTeJIsI.
2 6anna:
JomnyireHbl 1Be (1 6Gosiee) cCylljeCTBeHHbIe OIMMMOKM B X0/ JKCIIEPUMEHTa, B OOBSCHEHUH, B
oopmnennr paboTbl, B COOMIOJEHWM TIpaBUI TeXHUKW Oe3oracHOCTM mpu pabore cC
BelllecTBaMu U 000py/J0BaHHEM, KOTODbIe YUaIIIUiCsi He MOXKeT UCIIPaBUTh JlaxKke 0 TpeOoBaHUIO
yUuTeJIs.
1 6amn:
paboTa He BBITIONIHEHA, Y yYalllerocsi OTCyTCTBYIOT SKCTIepUMeHTalbHble YMeHHsl.

@DoHJ TeCTOBBIX 3aJJaHUM /i/If TEKYIero KOHTPOJIsl 3HAaHUH 10 TeMe:
Bblbepume 00uH npasuibHbIX 8apuUAHmM:

He MoXeT ABIATHCA JBYXaTOMHBIM CIIMPTOM BeliecTBo ¢ GopmyJioii:
CH407
+C3HsO
C3Hs02
C4Hs02

YK /10 BTOPMYHBIX CIUPTOB, uMetomux ¢opmyny CsHi20, paBHo:
+IBYyM

TpéM

yeTbIpéM

[IA9TH

CnupT He 00pa3yercsi NpHU B3aUMO/IeHICTBHH C BOAHBIM PAaCTBOPOM IIIE/I0UH C/IeyIOLIero
COe/[HHEeHHSI:

1,2 — jubpombyTaH;

+2,2 — nubpomOyTaH;

1,3 — qubpombyTaH;

82



1,4 — nubpomOyTaH.

Knacc yryieBoj0po/ioB, /11000# npejACcTaBUTe/Ibh KOTOPOT0 MPH B3aUMO/IefiCTBHH C BO/J0OH
npeBpamaeTcs B CIHPT:

aJIKaHbl;

+a/IKeHbI;

aJIKVHbI;

asKaZiueHbl.

BeljecTBo, yCTOWYHBOE NTPU 00BIYHBIX YCI0BUAX:
3TEHOJT;

MeTaHZMO;

rponasauon — 2,2

+0yTaHauon — 2,3.

dopmMy/ia coejuHeHHs, B MO/IeKy/Ie KOTOPOr0 y BCeX aToMoB yriaepoja SP2- rubpuausanus
3JIEKTPOHHBIX 00/1aK0B:

CHs - CH (OH) — CHs;;

CH> (OH) — CH (OH) — CH2(OH) ;

CeHs (OH) — CH2OH.

Y nmepeuuc/IeHHbIX BelleCTB:

a) MeTaHOJI;

0) 2,2 — guMeTH/ITIPONaHo — 1;

B) (heno;

r) 2,4,6 — TpUHUTPO(GEHO/I KUC/IOTHbIE CBOMCTBA YCH/IMBAKTCS B PAAY:
a,0,B,T;

+0,a,B,T;

0,a,r,B;

B,I,a,0.

3 nepeunc/ieHHbIX COeJUHEHUI caMble CU/IbHbIe KUC/I0THbIe CBOWICTBA MPOSABJISIeT:
+2 — xyiopniponiaHosn — 1;

2 — bpomrmpomnaHos — 1;

3 — xjopripornaHon — 1;

3 — 6pomriporiaHosn — 1.

IIpu B3aumopeicTBuM (heHO/1a ¢ OPOMHOM BOJON:
BbI/Ie/ISIeTCS T'a3;

OpomHasi Bojja 00eCIiBeUrBaeTCs

+BbITaZlaeT 0Cal0K;

BHeLIIHYe MPU3HAKU OTCYTCTBYHOT.

ITpu B3auMoOAeCTBUM 3TU/IEHIJIMKOJISI CO CBEXXeoCAKAEHHBIM rupokcugom meau(1l):
BbIJIe/ISIeTCS T'a3;

0Ca/IOK U3MeHsIeT 1IBET

+0CafoK pacTBOpsieTcs;

BHeIIIHYe MPHU3HAKU OTCYTCTBYHOT.

OCHOBHBIM MPO/JyKTOM BHYTPUMOJIEKY/IAPHOM AeruipaTanuu 2 — MeTHI0yTaHosia — 2
ABJIAETCH:
IIeHTeH — 2;
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2 — meTunOyTeH — 1;
+2 — MeTunbyTeH — 2;
3 — meTunOyTeH — 1.

Pe3opuyH (1,3 — qurugpokcrbeH30s1) BCTyTaeT B PeakLMI0 CO BCEMU BellleCTBaMHU U3 TPYIIITbI
Na, NaOH, NaCl,

Clz, Oz, Ca(OH)y;

H», HoSO4, NaxCOs;

+Br;, HNOs, H>O.

Tao6iuna 14
MeToKa npoBeieHHsI KOHTPOJISA
[TapameTpbl METOAUKU 3HayeHue rapaMmeTpa
[Ipesen AUTENBHOCTH BCETO KOHTPOJIS 15 MUHYT
[MocegoBaTeIbHOCTE BBIOOPA BOMPOCOB CnyuaiiHas
[IpepiaraeMoe KOJIM4eCTBO BOIIPOCOB 5

KpuTepuu oLieHKHU:

-5 0a/I0B BBICTAB/ISETCS CTYJEHTY, KOTOPbIM TIPAaBUIBHO BBITIOJHSIET 5 TECTOBBIX
3a/laHUl;

- 4 fasu1a BLICTABJISAETCS CTY/IEHTY, €CJI TIPABUILHO pelleHo 4 TeCTOBbIX 3a/laHusl.

- 3 fas1a BLICTAB/ISIETCS] CTYZEHTY, eC/TU MPaBUJIbHO PellleHO 3 TeCTOBbIX 3a/jaHUs

CamocrosTenbHas pabora
(JomaiiHee 3a/jaHKe)

§18, ynp.1-5
3ajaHus /7151 CAMOKOHTPOJISI

1.Y kakoro aroma yriepoja B MoJieKyJie eHosa OyjeT 3aMelriaTbCsi aToM BOZOPO/ia TpU
B3aUMO/iecTBUM (heHosa C GopMasbJeruioM.

2. Uemy paBHO UHMCJI0O HETUOPUAHBIX P — 37IEKTPOHOB, 00pa3yIOIINX eJUHYIO T — 37IeKTPOHHYHO
CUCTEeMY apOMaTHUecKoro sipa B ¢eHose?

3. UeMy paBHO YMCJIO G — CBsI3€li B MOJIEKYJie MeTU/I0eH30/1a?

4. BemectBo, umetoirjee crpoerne: Ce¢H3(OH)-CH,OH o6paboTaiy pacTBOPOM THIPOKCHA
HaTpusi. UeMy paBHa OTHOCHUTe/IbHAsE MOJIEKYJ/IsIpHasi Macca 00pa30BaBILIeTroCsi OpPraHuYecKoro
BelecTBa?

5. PacrnioniokrTe nepeunic/ieHHbIe BellleCTBa B Psif] 10 Mepe yCU/IeHUsI UX KAUC/IOTHBIX CBOWCTB.
A) denom;

b) 2,4,6 — TpunuTpodeHoT;

B) sranosn.

6. YcTaHOBUTe COOTBETCTBUE MeXY (hOpMYyJIOl BellleCTBa U ero Ha3BaHHEM:

1) CH; — CH (OH) — CH (CHs) — CHs A) deHon
2) CH, (OH) — CH (OH) — CH, — CHs B) 6yranzmon — 1,2

3) CH3 — C¢Hs — CH3 B) 1,4 - qpumetun6eH30/1
4) Ce¢Hs — OH I') 3 — meTuOyTaHom — 2.
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7. 3anuvIuuTe Ha3BaHUe BelllecTBa X B CXeMe MpeBpallleHui:

CH, — +H20, KOH - +C2H50H, H2S04 5 X

8. Bribepute BelecTBa, C KOTOPHIMU MOYKET PearupoBaTh IJULEPUH:
A) xy10poBOJIOPOZ;

b) ruppokcuy kanus;

B) meTannmueckuit HaTpUj;

I') xnop;

[1) a30THas KMC0Ta;

E) sTanos.

9. Tlpu CKUraHUM OPraHUYeCcKOro BelecTBa Maccolt 3,5 r ob6pa3oBasock 4,81 r yryieKucaoro
rasa u 3,94 r Bogpl. Onpefienute (OpMyJly BelljeCTBa, eC/IM OTHOCUTe/IbHAs TVIOTHOCTD ero
T1apoB 110 BO34yxy paBHa 1,1. B oTBeTe 3anuimnTe Ha3BaHUe BellleCTBa.

Tema 2.10. Anbaeru/ibl 1 KeTOHbI
KonTpommpyemslie KoMIioHeHTbI: Y7 ; B2; B3, JIPo 4, JIPo 5, JIPo 7, JIPo 9, JIPo 12
KoHTpo/mpyemble 3HaHMs: Oripefie/ieHHe, KaaCcCU(HUKALIUIO, HOMEHK/IaTypy, CBOMCTBa,
CTI0COObI TIOJTyUeHUs ¥ IPUMeHeHHe ajb/IeTH/I0B U KeTOHOB,
- Bell[eCTBAa W MaTepuasibl, LIMPOKO MCIOJ/Ib3yeMble B TpPAaKTHKe: (hopMasiberus,
alieTanabJleryu, aleToH.

YMeHHud: -00BSICHATD: peaKHHOHHOﬁ CIIOCOOHOCTH OpraHn4yecKux COQ,E[I/IHEHI/Iﬁ oT
CTpOE€HHSA HX MOJIEKYJI; BBITIO/THATD XUMUUECKUH SKCIMepUMEeHT TI10 pPAaCIlI03HABAHWIO
Ba)KHEMIINX OpraHrM4YeCKMX BelNeCTB, ITOJYYeHHMIO KOHKPETHBIX BeIeCTB, OTHOCAIIUXCA K
HN3Y4YeHHBIM K/1aCCaM COE,E[I/IHEHI/If/i;

Bonpocsl ajis onpoca

1. Tomonoruueckuie psifibl a/IbJErU0B U KeTOHOB. [ToHSTHE 0 KapOOHW/IBHBIX COeJUHEHUSIX
2. DJIeKTPOHHOE CTPOeHre KapOOHW/ILHOM TPYIIIIBL.
3. VI3oMepuist U HOMEHK/IaTypa ajibJeru/ioB U KETOHOB.
4. XyvMHUUecKre CBOMNCTBA a/lbJETHU/J0B U KeTOHOB. PeaKI[MOHHAs CIIOCOOHOCTH KapOOHW/IBHBIX
CcoeIMHeHUM.
5. Peakijuu okuc/ieHus anberuioB, KaueCTBeHHbIe Peaki[uu Ha asbJAeruiHyto rpymnmny. Peakimu
MOJIMKOHZIeHCalUK: 00pa3oBaHue GeHomodhopMasIbIAeruAHbIX CMOJT.

Kpurtepuu oneHKH 001He /1 YCTHOT'O OTBeTa
OreHkKa «5»:

* OTBET MOJIHbIY U NMPaBU/IbHbIA HA OCHOBAaHUU M3YUYeHHBIX TeOpHH;

* MaTepuaJsl U3J/I0KeH B Orpe/ie/IeHHOM JIOTHUeCKOM Moc/ieJoBaTeTbHOCTU, TUTePaTyPHbIM
SI3bIKOM;

* OTBET CAMOCTOSITE/IbHBIH.

OuneHka «4»:

* OTBeT IOJIHbIY Y NTPaBUJIbHBINM HA OCHOBAaHWU M3YUYEHHBIX TEOPUN;

* Marepuan H3/I0)KeH B OIpe/le/IeHHOM JIOTHUecKou TI0C/ie[JOBaTebHOCTH, TIPU 3TOM
JIOTTyI[eHbl /IBe-TPM HeCyIleCTBeHHble OLIMOKHM, WCTpaBleHHbIe TI0 TpebOBaHUIO
yuuTessl.

Ounenka «3»:
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* OTBET TIOJIHBbIM, HO TIPH 3TOM [IOMYIIleHa CyI[eCTBeHHasi OITMOKA WM OTBET HEIOJIHbIM,

HEeCBSI3HBIN.
OueHka «2»:

* MpU OTBeTe OOHApY)KeHO HENOHMMaHWEe YYallUMCS OCHOBHOTO COZEP)KaHUsl yueOGHOro
MaTepHasia WIA [JOMYIeHbl CYIeCTBeHHbIE OIMMOKH, KOTOpbIe YUYaIl[MACS HE MOXKET
WCIPABUTH MPU HABOJALMX BOMIPOCAX YUUTeJIs.

Ouenka «1»:
* OTCYTCTBHE OTBeTa.

IIpakTHyeckas pabora
Asberusibl ¥ KeTOHbI (MHCTPYKLMS T10 BBITIOJTHEHUIO Ha cTp 287).

Llesb: vccieioBaTh Ha TIPAKTUKE CBOMCTBA a/Tb/IETH/IOB U KETOHOB.
KpuTtepuu onjeHKa 001iue /i BHIMOTHEHUA MPAKTHYECKOH PadoThI

5 0a/10B:

paboTa BbITIO/IHEHA TTOJTHOCTBIO U TTPABU/IBHO, C/ie/IaHbl MPaBU/IbHBIE HAOTIOIEHHS U BBIBO/IbI;
9KCITIEPUMEHT OCYIIECTBJ/IEH I10 TJIaHy C Y4eTOM TeXHUKH 0e30MacHOCTH W TMpaBWI PabOThl C
BeIllecTBaMHu U 000py/J0BaHUEM;

MIPOSIB/IEHbI OPraHM3alMOHHO-TPY/AOBbIe YMeHUs (TI0/IeP)KUBAOTCS YMCTOTa pabouero mMecrta u
MOPSIZIOK Ha CTOJIe, 5KOHOMHO HCIO/b3YIOTCS PEAKTHUBHI).

4 6ana:

paboTa BBITIOJIHEHA TIPABU/IBbHO, C/le/IaHbl MPaBUIbHbIE HAOJFOZEHUSI U BBIBO/bI, HO TPU 3TOM
3KCIIEPUMEHT TIPOBE/IEH He TIOIHOCTBhI0 W/IM JIOTYIIeHbl HeCYI[eCTBeHHbIe OIIHMOKU B paboTe C
BeIlleCTBaMHU U 000py/J0BaHUEM

3 ba/uia:

paboTa BBITIONIHEHA TPABUIBHO He MeHee YeM HaroJIOBUHY WM [IOMYyIleHa CyIeCTBeHHast
ommbKa B X0/le IKCTIePUMEHTa, B 00bsSCHEHUH, B OOPMIIEHUH PAbOTHI, B COOTIO/IEHHUY TIPABUIT
TeXHUKHU 0e301acHOCTH TIpU paboTe C BelecTBaMU U 000pYy/I0BaHWEM, KOTOpasi UCIIPAB/ISETCS
110 TpeOOBAHUIO YUUTEJIS.

2 payuia:

JonyileHbl nBe (M Oosee) CyljecTBeHHbIe OLIMOKKA B XOZ€e SKCIIepUMEHTa, B OOBSICHEHUH, B
odpopmiiennrd paboThl, B COOJIOJEHWM TIpaBWI TeXHUKHA 0e30macHOCTH Ipy  paboTe
BeIlleCTBaMHU U 000py/I0BaHUEM, KOTOPbIE YUaII[UICs He MOXKET MCIIPAaBUTh AaXe 0 TpeOOBaHUIO
YUUTEIS.

1 6aswn:

paboTa He BBITIOJIHEHA, Y YYalllerocst OTCYTCTBYIOT 9KCIIEPUMEHTa/IbHbIE YMEHHUSI.

@DoH/| TECTOBBIX 3a/JaHUH /ISl TEKYILIero KOHTPO/1A 3HAHUH 110 TeMe:

Bb16epume OOUH npaswibHbIX eapudHm:

K KJIdCCYy NMpeAe/IbHbIX a/IbAECru0B MPUHAA/IEKUT BEIIeCTBO COCTABA
CnH2n—2O

CnH2n+20

+CnH20,0

CnH2nO2

BemecrBo cocraBa C;H4O MoXxeT ObITH
MHOT'0aTOMHBIM CITUPTOM

+a/lbJIeTU/IOM

KMC/IOTOU

86



MIPOCTHIM 3(hHpoM
BewmectBo, ctpykTypa Koroporo CH3—C=CH—CH,;—CH=O0, Ha3bIBaeTcs

CHs
2-MeTH/I-5-0KComeHTeH-2
+3-MeTU/INeHTeH-2-alb-5
5-MeTunrekceH-4-aab
4-mMeTuIeHTeH-3-alb

I'omosiorom OyTaHasisi AB/IAETCA
+rporaHab

OyTaHOH

OyTaHos-1

OyTaH

H3omepoM OyTaHasisi He AB/ISIETCS
OyTen-2-o7-1

OyTaHOH

LUK/I00yTaHO

+IU3TUNOBBIN 3PUP

Jlns mponaHa/iA XapakTepHa H30Mepus
yT7IepoJJHOTO CKejleTa

reoMeTpuyecKast

+Me’KK/IacCoBast

Orntrueckast

Cpeju yTBep)K/jeHHI1:

A. B kap0OHH/IbHOM rpyIIe ajabJeru/ioB 3JIEKTPOHHAsI IVIOTHOCTH CBSI3M CMellleHa K
aTomy yrJiepoja.

B. B Mo/ieKky/1ax ajib/lerd/i0B eCTh HeNnmpoYyHasl T-CBS3b, —

BEPHO TOJIBKO A

+BepHO TOJILKO b

BepHbBI 00a yTBepKAeHHUs

oba yTBep)K/ieHs HeBEePHBI

TemmnepaTypa KUIIeHUsA 3TaHA/ISI HIKe, YeM y 3TaHO0J/I1a, HOTOMY UTO
y 9TaHoJ/Ia BbIllie MOJIeKyJIsipHasi Macca

B MOJIeKYJIe 3TaHOJla HEeT He[IPOYHOM TI-CBSI3U

B MOJIeKyJIe 3TaHassi MeHbllle aTOMOB BOJ|0po/ia

+MeXXy MOJIeKyJlaMU TaHassi He 00pa3yroTCs BOAOPO/JHbIe CBSI3U

Yucio o-cBsized B MoJieKyJie aneTaab/eru/jja paBHO
2

3

5

+6

Jnsi popmanbaerujia He XxapaKkTepHbI peakIiuu
NpUCOoeIMHEeHNS

+3aMelleHust

OKUCJIeHUS
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BOCCTAaHOBJ/IeHHUA

Ilpu HarpeBaHuM aneTaab/ieru/a Co CBeXeoCAXKAEHHbIM ruipokcuom meau(1l)
Ha0/1IojaeTcs

+TI0sIBJIEHHE JKE/ITOr0, a 3aTeM KPacHOIo ocajka

nipeBpaliieHue ronyboro ocazgka ruipokcuga meau(11) B uépHbIit

pacTBOpeHHe 0cazika M oOpa3oBaHUe roay0boro pacTBopa

pacTBOpeHHe 0cazika M 0Opa3oBaHKe BaCUIbKOBO-CHHETO pacTBOpa

Oo0Opa3oBaHue «cepedpPsHOro 3epKajia» B peakijid C aMMHAYHbIM PacTBOPOM OKCHAQ
cepeOpa /J0Ka3bIBaeT, YTO B MOJIEKYJIe Bell[eCTBa COJAePIKUTCS

KapOOKcU/TbHasI Ipymma

JIBOMHas cBsizb Mexxy atroMamu C u O

+anbAeruHas rpyrra

aToM yryiepojia B Sp>-TU6pPUIHOM COCTOSHUU

Ilpu okuCc/IeHNH NponaHasisa odpa3syercs
rporaH

rpornaHoJ-1

+TpornaHoBasi KUC/i10Ta

I1poraHoJ-2

C noMoIIB0 aMMHAYHOI'0 PACTBOPA OKCH/Ia cepedpa MO)XXHO Pa3/IMYUTh PacTBOPHI
MeTaHoJIa ¥ 3TaHo/Ia

+3TaHo/Ia U TaHasIs

atleTasb/leri/a 1 rnpomnaHas

TJIMLIepUHA U STUJIEHTIUKOJIS

C rupipokcupom meau(Il) pearupyror o6a BemecrBa
+TJIMLIEPUH U TPOTIaHaslb

atieTasbJieryuzi U 3TaHOJI

3TaHOJI U (heHON

deHon U hopManbaeTru

IIpu BocCTaHOB/IEHUH OyTaHA/IA MO/TyYaeTcst
+0yTaHo-1

OyTaHOBasi KHC/IOTa

OyTaHos1-2

IOy TUOBLIN 3hUp

Cpeau yTBep)K/leHUH:

A. Anbaerusibl NposiBJ/ISIKOT C/1a0ble KUC/IOTHBIE CBOMCTBA.

B. AnbJierujpl, B OT/IHYHE OT KETOHOB, JIETKO OKUC/ISIIOTCH, —
BEPHO TOJILKO A

+BepHO TOJILKO b

BepHbI 00a yTBEeP)KIeHUs

o0a yTBep/ieH!s] HeBEPHBI

B nenu npespamennii  CH3—CH>—OH - X - CH3—COOH BemjecTBoM X fAB/ISIETCS
CH=CH

CH>=CH>

CH3—CH,Cl
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+CH3—CH=0

B nenu npespamenuii X __HOH" o CH;—CH=0 2Pt Yy

BenjectBaMu X U Y COOTBETCTBEHHO AB/ISAIOTCA
3TUJ/IEH U 3TaHOJI
3TaHOJI U YKCyCHasi KUCJIOTa
+aleTuieH U 3TaHO/
alleTUIeH U YKCyCHast KMCJIoTa

dopmanbaeruj MoXXKHO MOJTyUYUTh
KPEeKMHTOM MeTaHa

rujiparauyei alieTuieHa
+OKHMC/IeHMeM MeTaHoJ1a
TU/IPOJIM30M XJIOpMeTaHa

Taoauna 15
MeToMKa npoBeieHHsI KOHTPOJISA
[TapameTpbl METOAMKHU 3HayeHue rapaMmeTpa
[Ipesen gnTeILHOCTH BCETO KOHTPOJIS 15 MUHYT
[ocnenoBaTenbHOCTb BbIOOPA BOTIPOCOB CnyuaiiHas
[IpeiaraeMoe KOIM4eCTBO BOIIPOCOB 5

KpuTepuu olieHKHU:

-5 0a/I0B BBICTAB/ISIETCS CTYZEHTY, KOTODBIM IPaBUIBHO BBITIOHIET 5 TECTOBBIX
3a/laHUl;

- 4 fa/1a BLICTAB/ISIETCS] CTYEHTY, eCJTH MPaBUILHO pellieHo 4 TeCTOBbIX 3a/laHusl.

- 3 Gas1a BLICTAB/ISIETCS CTYZEHTY, eC/TH MPaBUJIbHO PellieHO 3 TeCTOBbBIX 3a/[aHUs

CamocrosTenbHas pabora
(JomaiHee 3a/jaHMe)

§19, ynp.1-5

3afaHus s CaMOKOHTPOJIS
1.YcTaHOBUTE COOTBETCTBUE MEX/Y MCXO/HBIMU BellleCTBaMU ¥ OCHOBHBIM MPOAYKTOM peaKLuU
NCXOOHBIE BEILIECTBA
A) CH=C—CHs + H,O
b) CH3—CH,—CH=0 + Cu(OH)>
B) CH:—CH>—CH=0 + H»
I') CH3-—CHOH—CHj3 + CuO

MMPOAYKT PEAKLIN
1) CH3—CH>—CH=0
2) CH3—CO—CH3

3) CH;—CHOH—CH3
4) CH3;—CH>—COOH
5) CH3— CH,—CH>OH
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Tema 2.11 Kap0oHOBBbIe KHC/IOTHI

KoHTpo/iupyemble 3HaHHUs: OmpefiesieHHe, KlacCH(UKaIMio, HOMEHK/IATypy, CBOMCTBa,
Croco0bl TI0JTyUeHUst U IPUMeHeHHe KapOOHOBBIX KUCJIOT;

- BelllecTBa M MaTepHasibl, IIUPOKO HCIO/b3yeMble B TMPAKTHKE: OpraHUYecKHe
KHCJIOTHI.

ymeHusd: -00BSCHATD: peaKL[I/IOHHOf/’I CIIOCOOHOCTH OpraHn4YecKux COE'Z[I/IHeHI/II‘/JI oT
CTpOE€HHUSA HX MOJIEKYJI; BBITIOJIHATH XUMHUEeCKUN SKCIMepUMEHT TI10 pPACII0O3HdABAHWIO
BaKHEHIINX OpraHrM4YeCKMXx BeINeCTB, ITOJIYYeHHMIO KOHKPETHLIX BEIEeCTB, OTHOCAILIUXCA K
N3Y4YE€HHBIM KJ/IaCCaM COGAHHEHHﬁ;

Bonpoce! 15 onpoca

1. TToHsiTHe 0 KapOOHOBBIX KMCIOTaX M UX KIaCCU(PUKALIYSI.

2. D/IeKTPOHHOE M TIPOCTPAHCTBEHHOE CTPOeHUe KapOOKCHTBHOM T'PYTIITBL.

3. T'omosiornueckuid psifi TpeJe/bHbIX OJHOOCHOBHBIX KapOOHOBBIX KHCJIOT, HX
HOMEeHK/IaTypa ¥ U30Mepusl.

4. MexMo/ieKy/isipHble BOJIOPO/JHbIe CBsI3M KapOOKCW/IBHBIX TPYIM, WX B/WsSHHE Ha

¢dusnyeckre CBoWCTBa KApDOOHOBBIX KUCIOT.

5. XuMHUUecKue CBONCTBA Kap6OHOBbIX KHCJIOT. PeaKL[I/II/I, WTIOCTpUpYyOoIHe KUC/JI0THBIE
CBOMCTBA U UX CpaBHeEHHE CO CBOICTBaMH HeOopraHn4eCKux KHUCJI0T.

6. Ob6pa3oBanve GYHKI[MOHATBHBIX TIPOM3BOAHLIX KapOOHOBBIX KHC/IOT. Peakijuu
TepubUKaliA. AHTUIPU/IBI KADOOHOBBIX KUC/IOT, UX TI0JIyueHHe U IpUMeHeHHe.

7. Cnocobbl TmosiyueHusi KapOOHOBBIX KUCIOT. OTe/bHble TpeCTaBUTeM U UX
3HaueHre. OOIIMe crocoObl MOMyYeHUsi: OKUCIeHHe aKaHOB, alKeHOB, MEePBUYHBIX CITUPTOB,
anbJleTU/0B.

KpuTtepuu oneHKH 001jHe /1 YCTHOT'O OTBeTa
OneHka «5»:

* OTBeT IOJIHBIA U TIPaBUJIbHBIM Ha OCHOBAHWUU M3yUeHHBIX TeOPUl;

* MaTepuas U3JI0)KeH B OTpe/ie/IeHHOW JIOTMUeCKOU Moc/ejoBaTe/IbHOCTH, TUTepaTypPHbIM
SI3bIKOM;

* OTBET CAMOCTOSITE/IbHBIM.

Onenka «4»:

* OTBeT IOJIHBIA U TIPaBU/IbHBIM Ha OCHOBAHWUU M3yUeHHBIX TeOPUH;

* MaTepuan U3/0KEeH B OIpeJe/eHHOW JIOTUYeCKOM I0C/iefloBaTeIbHOCTH, TIPU 3TOM
JIOTyI[eHbl /IBe-TPM HeCyIlleCTBeHHble OLIMOKW, WCTIpaBleHHble TI0 TpebOBaHUIO
yuuTessl.

Onenka «3»:

* OTBET TIOJIHbIM, HO TIPY 3TOM [IOMYyIlleHa Cyl[eCTBeHHasi OlIMOKa UM OTBET HerOJIHbBIH,

HeCBSI3HbIM.
OreHka «2»:

* Mpy OTBeTe OOHApY>KeHO HENOHMMAaHWEe YYall[UMCs OCHOBHOTO COZEp)KaHUsi yueOHOro
MaTepuasia WA [JOMyIeHbl CyIleCTBeHHbIe OIIMOKH, KOTOpble YYaIl[MiCsS He MOXKeT
WCIIPaBUTh MPU HABOJSAIIUX BOMPOCAX YUUTEIS.

Onenka «1»:
* OTCYTCTBHE OTBeTa.

IIpakTuueckas pabora
Kap6oHOBBIe KMCIOTHI (MHCTPYKLHS 10 BBITIOJTHEHUIO Ha CTp 288).
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Lenb: ucceoBaTh Ha MPAaKTHKE (GU3UUECKHE U XUMUUYeCKHUe CBOWCTBA KApOOHOBBIX KUC/IOT.

KpuTtepuu onjeHKH 001jHe /1 BbITIO/THEHUs TPAKTHYECKOH PadoThI
5 6amnoB:
paboTa BbITIO/IHEHA TTOJTHOCTBIO U TTPABU/IBHO, Cie/IaHbI MPaBU/IbHbIe HAOTIOIeHHS U BBIBO/BI;
9KCITEPUMEHT OCYIIECTBJ/IEH I0 TJIaHy C YYeTOM TeXHUKH 0e30MacHOCTH W TMpaBWI PabOThl C
BelllecTBaMHu U 000py/J0BaHUEM;
TIPOSIB/IEHbI OPraHK3alMOHHO-TPYAOBbIe YMeHUs (TI0/IeP)KUBAIOTCS YMCTOTa paboyero mMecrta u
TIOPSIZIOK Ha CTOJIe, 5KOHOMHO UCIO/Ib3YIOTCS PEAaKTHBHI).
4 6anna:
paboTa BBINIOJIHEHA TIPABU/IbHO, C/le/IaHbl MPaBWIbHBIE HAOJIOZEHUST W BBIBO/bI, HO TPH 3TOM
9KCITIEPUMEHT TIPOBEZIEH He TIOJHOCThIO WM JIOMYIIIeHbI HEeCYIl[eCTBeHHbIe OIIMOKU B paboTe C
BelllecTBaMu U 000py/j0BaHHEM
3 6amna:
paboTa BBITIOJIHEHA TIPABU/JIBHO HE MEHee uYeM HaroJIOBUHY WM JIOMYyIlleHa CyIljeCTBeHHast
olrMbKa B X0/ie SKCIIeEPUMEHTa, B 00bsCHEHUH, B OPOpPMJIEHUH PabOThl, B COOTIOEHUH TTPABUIT
TeXHUKH 0e30MacHOCTH Tipy paboTe C BelljecTBaMu U 000py/I0BaHWEM, KOTOpPasi UCIPAB/ISIETCS
10 TpeOOBaHHUIO YUUTeJIsI.
2 6anna:
JomnyireHbl 1Be (1 6Gosiee) cCylljecTBeHHbIe OIMMOKM B XO/e JKCIIEPUMEHTa, B OOBSCHEHUH, B
odpopmiieHnrd paboTel, B COOJIOJEHWM TIpaBWI TeXHUKHA Oe3omacHoCTH T1ipu  paboTe
BelllecTBaMu ¥ 000py/J0BaHHEM, KOTOPbIE YUAII[MICS HE MOXKET MCITPABUTh JlaXKe 10 TpeOOBaHHI0
YUHTEJIS.
1 6amn:
paboTa He BBITIONIHEHA, Y yYalllerocsi OTCyTCTBYIOT SKCTIepUMeHTalbHble YMeHHsl.

qDOH,E[ TEeCTOBBIX 3a,an1/1171 AJId TEKYILIEero KOHTPOJIA 3HaHUH T10 TeMe:

Bbibepume 00uH npaguibHbIX 8ApUAHM:

dyHKI[MOHAbHAs TPYIITNa KApOOHOBBIX KUCIOT Ha3bIBAeTCs

KapOOHUTbHOM

TUAPOKCU/ILHOM

+KapOOKCHUTBbHOM

CI0)KHO3(MPHOM

Pearupyer ¢ aMMHA4YHbIM PpacTBOPOM OKCHJA cepedpa, /JaBasg PpeakLUI0
«cepeOpsIHOTO 3epKasia», C/IeAYIOIasi KHC/I0Ta

+MeTaHOBas

3TaHOBasI

MaJlbMUTHUHOBAs

OJIETHOBast

ObecuBeunBaeT OPOMHYI0 BOAy C/IeAyHOLIasi KHCIO0TA
MaJIbMUTUHOBAsK

+0oJIeMHOBas

CTeapyuHOBast

yKCyCHasl

Ykaxure (hopMy/1y Henpe/ie/IbHOH KHUC/IOThHI
C15H31COOH
CH3COOH
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HCOOH
+C17H31COOH

C YBe/IMUEHUEM UHC/IAd ATOMOB YIJ/IEPOJAd B MOJIEKYJ/IdX MPpeAe/IbHbIX 0JHOOCHOBHBIX
KHC/IOT UX PaCTBOPUMOCTS B BOoJie

+yMeHbIAaeTCs

YBE/IMUMBAETCA

YBE/IMUMBAETCA HE3HAUYUTE/IBHO

He M3MeHAeTCA

Ykaxure (hopMyly KHC/I0ThI, IBJISIIOIIEHCA a/lb/eruA0KHUC/I0TON
C17H31COOH

+HCOOH

CH3COOH

C15H31COOH

YKcycHas KMC/I0Ta He pearMpyeT €O CJIeAyHIIHUM MeTa/l/IOM
Zn
Mg
+Cu
Ca

YKCYCHaﬂ KHC/I0OTA He B3al/lM0}I[EﬁCTByET C
NaHCOs3

Na;SiO3

NaOH

+CO»

Hanumure ypaBHeHHe peakIMM OKCH/a MarHus C YKCyCHOW KuCi10TOi. OTBer jaiTe B
BH/ie CyMMBbI K03 (pHUI[HeHTOB B yPaBHEeHUH pPeaKIuu
+5

EE NN I

B xope peakiuu 3TepuuKanuy KapOoHOBbIe KHC/IOThI PearupyoT
C MeTa/IaMu

C OCHOBaHUAMU

+co cripTamu

C KUC/I0TaMU

OJieHOBasi KMC/IOTA He B3aUMO/IeliCTByeT C paCTBOPOM
Opoma

t+arierara HaTpusa

TUAPOKCHIA HATPUS

[lepMaHraHara Kaaius

OnpepennTe BemecTBo X B C/ieyIoiieii cxeMe npeBpaljeHuit:
MeTaHo/I » X — YKCyCHasi KHUJIOTa

sTundhopMUar

3TaHaJTb

MeTaHaJlb
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+MeTu/Manerar

MeTorKa poBe/ieHHsi KOHTPOJIs

[TapameTpbl METOAUKU 3HayeHue rapaMmeTpa
[Ipesen pgnTeIbLHOCTH BCEr0 KOHTPOJIS 15 MUHYT
[TocegoBaTelbHOCTE BBIOOPA BOMPOCOB CnyuaiiHasi
[IpepiaraeMoe KOJIM4eCTBO BOIIPOCOB 5

KpuTepuu oLieHKU:

-5 0a/I0B BBICTAB/ISETCS CTYJEHTY, KOTOPBIM TIPAaBUIBHO BBITIOJHSIET 5 TeCTOBBIX
3a/laHul;

- 4 6a/1a BLICTAB/ISIETCS CTYZEHTY, €C/TU MPABUILHO PeIlieHo 4 TeCTOBBIX 3aflaHusl.

- 3 6a/1a BLICTAB/ISIETCS CTYZEHTY, C/TH MPABU/ILHO PeIIeHO 3 TeCTOBBIX 3a/laHus

CamocrosTenbHas padora
(JlomariHee 3afaHue)

§20, ynp.1-18
3afaHus 15 CaMOKOHTPOJIS

1. M36bITOK MypaBbUHOM KUCIOTHI TipopearupoBan ¢ 200 r 6,1%-Horo pacTtBopa CH/IMKaTa
HaTpusi. OripefiesinTe Maccy 00pa30oBaBIIIerocst 0cajka.

2. B xoge peakiuu 46 T YKCyCHOM KUCIOTBI C 46 T 3TaHola B MPUCYTCTBUU
KOHLIEHTPUPOBAHHOW CepPHOM KUC/IOThI 00pa3oBasiock 54 r stwsanierata. OmpezenuTte BbIXO[,
peaku 3TepU(pUKaLu.

3. Cmech ruapokapboHaTa HaTpus UM KapboHarTa HaTpHs MOJHOCTBIO mpopearupoBana ¢ 300 r
14%-Hor0 pacTBOpa yKCyCHOM KUCMOTHI. [1pu 3TOM Bhigenuiock 11,2 i1 (H.y.) rasa. Onpezenvre
MacCOBYO /10JTF0 KapOoHaTa HaTpusi B UCXOJHON CMeCH

Tema 2.12. ITpou3BoJHbIe KAPOOHOBBIX KHC/IOT

KoHTpompyemble 3HaHUA: OlpejeneHUe, KaacCH(UKalMio, HOMEHK/IAaTypy, CBOMCTBaA,
Crioco0Obl TIOSTyYeHsl U IPUMeHeHHe CII0XKHBIX 3(UpOB;
- BellleCTBa M MarTepuasbl, LIMPOKO WCMO/b3yeMble B MPAaKTHKe: JKUDbI, MblIa U

MOIOIIIMe CPe/ICTBa;
yMeHHUs1: -OOBSICHSTb: PeakI[MOHHOW CIIOCOOHOCTH OpraHUUecKUX COeJUHeHUN OT
CTPOEHUS UX MOJIEKYT;

Bonpocs! ajis onpoca

1.CTpoeHue ¥ HOMEHK/IATypa CJIOKHBIX S(QUPOB, MeEXKIaccoBas U30Mepusi C
KapOOHOBBIMU KHUCIOTaMHU.

2. Criocobbl TonyyeHust CJIOKHBIX 3¢upoB. OOpaTUMOCTh peakuyy 3TepudUKaliuv U
(akTophbl, BAUSIOL[MEe Ha CMelljeH1e PaBHOBECHS.

3. OG6pa3zoBanue ciaoxHbIX Tomu3dupoB. IlommstuneHtepedranar. JlaBcaH Kak
rpe/CcTaBUTe/Ib CHHTETUYECKUX BOJIOKOH.

4. XvMHUuecKre CBOWCTBA 1 PUMeHEeHHe CJI0XKHBIX 3(UPOB.

5. JKupbl KaK C/10)KHbIe 3(UpHI I/IMLieprHa.

93



6. KapOoHOBbIe KHCJ/IOTBHI, BXOZSIIME B COCTAaB >KUPOB. 3aBUCUMOCTh KOHCHCTEHI[UH
JKAPOB OT HUX COCTaBa.

7. XIMHAUeCKHe CBOMCTBA >XKUPOB: TU/IPOJIU3, OMbLIEHUE, TUAPUpOBaHre. bruonornyeckas
POJIb )KUPOB, UX UCTIOb30BaHUE B OBITY U MPOMBIIIIEHHOCTH.

8. Cosi KapOOHOBBIX KUC/IOT. Mblja.

9. Crioco0bl ToMyueHUsi CO/eii: B3aMMOJeHCTBHe KapOOHOBBIX KHC/IOT C MeTallaMy,
OCHOBHBIMH OKCH/JAMH, OCHOBAHUSIMU, COJISIMH; I1I€/IOUHOMN THU/IPOJIN3 CJIOXKHBIX 3(UPOB.

10. XumMuueckre CBOMCTBa cojieli KapOOHOBBIX KHC/IOT: THAPOJIN3, PeaKIMh HOHHOIO
oOMeHa.

11. Mbsuia, CyUHOCTb MorOLero pAedctBusi. OTHOLIeHME Mblla K J>KeCTKOW BOJe.
CuHreTnyeckue mMoroiue cpencrsa — CMC (meTepreHTsl), X NpeUMYyLLeCTBa U HEOCTaTKH.

12. TlonyyeHue cnoXHBIX 3(UpoB peakuued >sTepuduKkaryu. CiokHble 3(¢Upbl B
NpupoJie, Ux 3HaueHue. [IpumMeHeHNe C/I0)KHBIX 3()UPOB HAa OCHOBE CBOMCTB.

13. Kupsl Kak cnoxxHble 3¢rpbl. Knaccugukarus >xupoB. XMMUUeCKHe CBOMCTBA )XUPOB:
TU/IPOJIN3 Y TUJPUPOBaHME KUJKUX XKUPOB. [IprMeHeHre )KMPOB Ha OCHOBe CBOMCTB. Mblna.

KpuTepuu onjeHKH 0010He JI/Isl yCTHOT'O OTBeTa
OneHka «5»:

* OTBET TIOJIHBIY U MPaBU/IbHBINA Ha OCHOBAHUU W3YUYeHHBIX TeOpHH;

* MaTepHasl U3JI0)KeH B OTpe/ie/IeHHON JIOTUUeCKOM MOoC/ieJoBaTe/IbHOCTH, TUTepaTyPHBIM
SI3BIKOM;

* OTBET CAMOCTOSITE/IbHBIMH.

OneHka «4»:

* OTBeT IOJIHbIA Y TIPaBUJIbHBIM Ha OCHOBAHWUU M3YUeHHBIX TeOPUH;

* Marepuas M3/I0)KeH B OIpe/le/IeHHOM JIOrMYecKou T0C/ie[JoBaTe/lbHOCTU, TIPU 3TOM
JIOTyITleHbl JIBe-TPH HeCYI[eCTBeHHble OIIMOKHW, WCIpaB/eHHble T0 TpebOBaHUIO
YUUTEJISL.

Onenka «3»:

* OTBeT MOJIHBIN, HO TIPU 3TOM JOIYyIl[eHa CYI[eCTBeHHas OIIMOKa WM OTBET HEITO/THBIN,

HECBSI3HBI.
OneHka «2»:

* TIpM OTBeTe OOHApPY)KeHO HeNOHHMaHHe YUallliMCsS OCHOBHOI'O COZEp>KaHUs yueOHOTo
Marepuajia WM [OMYIeHbl CYIleCTBeHHbIe OIIMOKMW, KOTOpbIe Yyuallluics He MOKeT
WCTIPaBUTh MPY HABOZJSIIIMX BOIIPOCAX YUUTEJIs.

Onenka «1»:
* OTCYTCTBHE OTBeTa.

@DoH/| TECTOBBIX 3a[JaHUI [I7Isl TEKYLLIEr0 KOHTPOJISl 3HAHUM 110 TeMe:

Bbibepume 00uH npaguibHbIX 8ApUAHM:

B3auMopeiicTBHe MPOMHOHOBOM KUC/IOTHI C STUWIOBbIM CIMPTOM Ha3bIBaeTCs peaKkLyei:
rujipaTaLuu,

+3TepuduKaLiu,

TU/IPUPOBaHUS,

HeWTpanu3alyu.

CoeyiHeHHE KAKOH CTPYKTYPhI MOXKHO OTHECTH K BOCKaM:
CH3COOC;6H33,
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+C15H31CO0C16H33,
Ci5H31COOC,Hs,
CH>=CH-COOCsH;.

CooTtHecure:

THII BellleCcTBa: dbopmyna:

1) cyioxkHbIM 3¢up, a) CH»-O-CO-Ci7H3s
2) BOCK, CH-0O-CO- Ci7H3s
3) xwup, CH»-O-CO- C17H3s
4) MblLI0. 6) C15H3:COO0OCisH37,

B) C17H35COONa,
r) CH3-COOCH:zs.
6. CooTHecure:

HCXO/IHbIE BelllecTBa: THUI peaKLu:

1) C17H33COOH + H» -

2) CH3-CH»-COOH + CH3OH - a) OMbl/IeHUe,

3) CH2-O-CO- C17Hz3 0) rugposus,
CH-O-CO- Ci7Hs3 + 3 NaOH - B) 3TepuduKaLus,
CH»-O-CO- C17H33 I) TUIpPUPOBAHHUE.

4) CH3COOC4Hs + H2O -

I'omMo/10roM MypaBbHHON KHUC/IOTHI SIB/ISIETCA KHUC/IOTA:
0JIeMHOBaH,
111aBeJieBas,
+Mac/sHas
OeH30MHasl.

MoisspHas Macca npejeJbHON 0JHOOCHOBHOH KapGoHOBOM KHC/I0ThI paBHa 284 r/MoJib.
Yuc/s10 aToMOB yrjiepoaa B 3TOM KHC/I0TE PdaBHO:

15,

16,

+17

Kakoe u3 BelleCTB MpPoABJ/IAET HaPIﬁOJIee CHJ/IbHBbIE€ KHC/IOTHBIE CBOﬁCTBa:

+HCOOH,

CH3-COOH,

CH3-CH>-COOH

CH3-CH»-CH>-COOH.

Peakuueii 3Tepuukaliui Ha3bIBaeTCsA B3aUMO/elCTBHeE:
KHUCJIOTHI CO I11e/104bI0

+KUC/IOTBI CO CITUPTOM,

KHMCJIOTBI C TaJIoTeHaMH,

KHMCJIOTBI C MeTa/l/IaMH.

CootHecuTe:
THII BellecTBa: NMpHUpPo/ia BelecTBa:
a) CJI0KHBIe 3(DUPHI TTMLePHUHA U BBICILIAX
1) Bockw, KapOOHOBBIX KUCJIOT,
0) cio>kHBIE 3(PUPHI BEICIITMX KAPOOHOBBIX
2) >KUDBI, KUCJIOT U BBICIIINX CITUPTOB,
B) HaTpHeBbIe U Ka/IMeBble COJIN BBICIIINX
3) MbLIa KapOOHOBBIX KUCJIOT,
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T') IPOM3BO/IHbIE KAPOOHOBBIX KMCJIOT, B KOTO-
4) cnokHble 3(GUpHI. PBIX aTOM BOJIOPOZia KapOOKCHTBHOM TPYIIITBI
3aMellleH Ha yI/IeBOJOPOAHbBINA paJuKal.
CoorHecuTe:
HCXO/HbIEe BellecTBa: THUI PeaKlMu:
1) CH3-CH>-COOCH3 + H.O -
2) CH2-O-CO-Cy7H3s

CH-O-CO-Cy7Hzs  + 3KOH - a) OMbl/IeHHe,

CH»>-0O-CO-C17H3s 0) rugpupoBaHue,
3) CH>-0O-CO-C17H33 B) sTepuduKarus,

CH-O-CO-Cy7H3z + 3 H: - T') TUJIPOJIU3.

CH>-O-CO-C17H33
4) CH3-COOH + CoHsOH -

Kaxkoe 13 BellleCTB BbINajiaeT U3 001ero psja:
TpUOJear rIMiepyHa,

+TPUHUTpAT T/IMLePHHA,

TpUCTeapar IJIUliepuHa,

TPUIMATLMHUTAT TIULIEPUHA.

I'upo/IM30M )KHPOB MO/y4alT KHCIOTY:

YKCYCHY!O,

OeH301iHY10,

111aBeJIeBYIO,

+CTeapuHOBYIO.

MonsipHasa Macca mpe/je/IbHON OJHOOCHOBHO#H Kap0OHOBOI KHMC/IOTHI paBHa 256 r/MoJib.
Yuc/10 aTOMOB YrJIepo/ia B 3TOH KHC/IOTe PaBHO:

+15,

16,

17,

18.

MeTo/MKa TIPOBe/IEHHs] KOHTPOJIS

[TapameTpbl METOIUKH 3HaueHHe MapameTpa

IIpenen niuTeTILHOCTH BCETO KOHTPOJIS 15 MUHYT

ITocnemoBaTenbHOCTb BEIOOPA BOTIPOCOB CnyuaiiHas

IIpenyiaraemMoe KOJIMUeCTBO BOTIPOCOB 5

Kputepuu onieHKH:

-5 0a/uI0B BBICTAB/ISETCS CTYJEHTY, KOTODBIM IIPaBUIBHO BBITIOJHSIET 5 TECTOBBIX
3a/IaHUiL;

- 4 fa/1a BBICTAB/ISIETCS] CTYAEHTY, eCJTH MPaBU/ILHO PellieHo 4 TeCTOBbIX 3a/laHusl.

- 3 Ga/1a BLICTAB/ISIETCS CTYAEHTY, C/TH MPABU/ILHO PeIlleHO 3 TeCTOBbBIX 3a/[aHMUs

CamocrosTebHas pabora
(JomaiiiHee 3afaHme)

§21, ynp.1-12
Tema 1.9.1 AMuHBI

KoHTposiupyemble 3HAHHUA: OIpe/iefieHre, KaacCU(UKALM, HOMEHK/IaTypy, CBOMCTBa,
CIIOCOOBI MOy YeHHsl ¥ TIPUMeHeHHe YTIeBO/I0B;
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- BellleCTBA M MaTepuasbl, LIMPOKO HCIO/b3yeMble B TIPAaKTHKe: TJIIOKO3a, (PYyKTO3a,
KpaxmaJl, caxapo3sa, Lle/IH/103a;

yMeHHUs1: -00BSICHATh: PeaKIMOHHYIO0 CIOCOOHOCTh OPraHUYECKUX COeAUHEHWH OT
CTPOEHUSI WX MOJIeKYJ; BBIMOJHATh XWMHWUYECKUM 3SKCIIepUMEHT TI0 Pacro3HaBaHHIO
BO)KHEUILINX OpPraHWYeCKHX BeLeCTB, MOJyYeHUI0 KOHKDETHBIX BeIeCTB, OTHOCSIMXCS K
M3yUeHHbIM KJlaccaM COeIMHeHU;

Bonpoce! pis onpoca
1. TTousitne 06 yrneBozgax. Knaccudukamus yrieBogoB. MoHO-, W- U TO/IHMCaXapupl,
rpeJiCTaBUTeNIN KayKOW IPyNIbl YI1eBOJ0B.
2. Buonoryuyeckast posib YI/IeBOJOB, X 3HaUeHUe B )KU3HU YesloBeKa 1 001I[ecTBa.

3. MoHnocaxapugel. CTpoeHWe W OITAYeCKass W30Mepyus MOHOcaxapuzoB. Ux
K/1accrbUKaIys 110 YHMC/Ty aTOMOB YIJ/IEPO/ia U TPUPO/ie KapOOHU/ILHOM TPYIIIIBL

4. @opmynel Oumiepa ¥ Xeyopca s W300pakeHHWs MOJIEKYJ MOHOCAXapW/IOB.
OTtHeceHnre MOHOCaxapuJoB K D- u L-psny. BakHeliiiuve npe/jcTaBUTe/d MOHO3.

5. ['toko3a, cTpoeHUe ee MOJEKYJIbl U (pr3udecKre CBOMCTBA. TayToMepusi.

6. XuMHueckre CBOWCTBA TJIFOKO3bI: peaklMU TI0 ajberuAHOM rpytre («cepeOpsHOro
3epKajia», OKHCJIeHUe a30THOW KHUC/IOTOM, THApUpOBaHMe). PeakKlMM T/IFOKO3bl Kak
MHOI'0aTOMHOI'O CIMPTa: B3aUMO/IeCTBUE T/IHOKO3bl C THApPoKcHuaoM Meau(ll) mpyu KomMHaTHOM
TeMIlepaType U HarpeBaHUHU.

7. PasnuuHble TUTBI OpOXKeHHUsi (CITUPTOBOE, MOJIOUHOKMCJIOe). ['/itoko3a B TIpUpo/e.
buosiornueckasi posib U MpUMeHeHHe TJIFOKO3bI.

8. dpykTo3a Kak M30Mep TIJit0KO3bl. CpaBHeHWE CTPOEeHUsI MOJIEKY/Ibl U XUMHYECKUX
CBOWCTB TJTFOKO3bI ¥ PpYKTO3bl. DPPYyKTO3a B TIPHPO/Ie U ee Broioruueckasi posib.

9. [Oucaxapuzel. CrpoeHue  aucaxapuzioB. Crnioco®  couieHeHHsI — L[UKJ/IOB.
BoccranaBnvBarwolye ¥ HEBOCCTaHaB/IMBAKOIIMe CBOMCTBA [JUCaxapuoB Kak Cle[CTBUe
CousieHeHus LMKIIa.

10. CrpoeHve ¥ XUMHUeCKHe CBOMCTBA Caxapo3bl. TeXHOJIOrMYecKrWe OCHOBBI
TPOU3BO/CTBA Caxapo3bl. JIakTO3a U MasbTO3a Kak U30Mepbl Caxapo3bl.

11. Tonucaxapuapl. Obiriee cTpoeHre moarcaxapyoB. CTpoeHHe MOJIeKY/Ibl KpaxMara,
amMui03a ¥ aMWIONeKTUH. Pusnyeckre CBOMCTBA Kpaxmasa, ero HaxXOK[eHWe B TIpUpojie U
Ouosiornyeckasi posib. ['7TMKOTeH.

12. Xumunueckue cBoicTBa Kpaxmasna. CTpoeHue 3/1eMeHTapHOIO 3BeHa LieJIIH0IO3bI.
Bnusinve cTpoeHMsi MOMMMepHOW LieMM Ha (PU3NuUecKre M XMMHYecKue CBOWCTBA LeJTHO/IO3bL
I'vaposnu3 1e/1110103b1, 0Opa3oBaHKe CJIOKHBIX 3(UPOB C HEOPTaHUYECKUMHU M OpraHWYeCKUMU
KHUC/IOTaMH.

13. TloHsiTHe 00 MCKYCCTBEHHBIX BOJIOKHAX: al[eTaTHBIW IIe/K, BUCKo3a. HaxoxxzeHue B
MpUpo/ie ¥ OMooruUecKast poJib 1e/ITFo03bl. CpaBHEHMe CBOMCTB KpaxMasia U I[eJIJTFO/I036I.

KpuTepuu onjeHKH 001He J/Isi YCTHOT'0 OTBeTa
OuneHka «5»:
* OTBeT IOJIHbIN Y NTPaBUJIbHBINM HA OCHOBAaHWU M3YUYEHHBIX TEOPUN;
* MaTepuas U3JI0)KeH B OTpe/ie/IeHHOW JIOTUUeCKOoU Moc/ejoBaTe/IbHOCTU, TUTepaTyPHbIM
SI3BIKOM;
* OTBET CAMOCTOSITE/TbHBIM.
OuneHka «4»:
* OTBeT MOJIHbIA Y NTPaBUJIbHBINM HA OCHOBAaHWU M3YUYEHHBIX TEOPUH;
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* Marepuas M3/I0)KEH B OIpe/e/leHHOM JIOTMYeCKOW T0C/ie0BaTe/lbHOCTU, TIPA 5TOM
JIOTTyI[€Hbl /IBe-TPU HECYIIeCTBeHHble OLIMOKH, WCIpaBJeHHbIe TI0 TpPeOOBaHUIO
YUUTEJIS.

Ouenka «3»:

* OTBET TIOJIHBbIM, HO TIPY 3TOM [IOMYyIIleHa CyI[eCTBeHHasi OITMOKA WM OTBET HEIOJIHbIM,

HeCBSI3HBI.
OueHka «2»:

* MpU OTBeTe OOHApY)KeHO HENOHMMAaHWEe YYallUMCS OCHOBHOTO COZEP)KaHUsl yueOHOro
MaTepHasia WIA [JOMYIeHbl CYIeCTBEHHbIE OIIMOKH, KOTOpbIE YUYAI[UHCS HE MOXKET
WCIPaBUTh MPY HABOJSAIIMX BOMPOCAX YUUTEJIsSL.

Ouenka «1»:
* OTCYyTCTBHE OTBeTa.

IIpakTHyeckas padora Ne 6
YrieBo/ibl (MHCTPYKLIMS 10 BBITIOJIHEHUIO Ha CTp 290).

Llesb: vicciefoBaTh Ha TMPAKTHKE (U3MUeCKWe M XMMUYeCKHe CBOMCTBA T/IFOKO3bI, Caxapo3bl,
Kpaxmaria.

KpuTepuu oneHKa NpakTHYeCKO# padoThl

5 6a/1oB:

paboTa BbITIO/IHEHA TTOJTHOCThIO U TTPABU/IBHO, C/ie/IaHbI MPaBU/IbHbIE HAOMIOIeHHS U BBIBO/IbI;
9KCITEPUMEHT OCYIIECTBJ/IEH I0 TJIaHy C Yy4eTOM TeXHUKH 0e30MacHOCTH W TMpaBWI PabOThl C
BeIIleCTBaMHU U 000PYy/I0BaHUEM;

TIPOSIB/IEHBI OPTraHU3alMOHHO-TPY/JOBbIe YMeHUs (TTO/1eP>KUBAIOTCS YMCTOTa pPabouero mMecta u
TIOPSIZIOK Ha CTOJIe, 5KOHOMHO UCTIO/b3YIOTCSI PeaKTUBHI).

4 6anna:

paboTa BBITIOJIHEHA TPABU/ILHO, CZe/IaHbl TIPAaBUIbHbIE HAO/IIOZEHUS U BBIBO/BI, HO TIPH 3TOM
3KCIIEPUMEHT TIPOBEJIEH He TIOIHOCTBhI0 WJIM JIOMYIIeHbl HeCYI[eCTBeHHbIe OIIHMOKU B paboTe C
BeIlleCTBaMU U 000py/J0BaHUEM

3 6aia:

paboTa BBITIOJIHEHA TMPABUIBHO HE MeHee YeM HaroJIOBUHY WM [IOTyIeHa CyIeCTBeHHast
oirrbKa B X0Zie SKCIIepUMeHTa, B 00bsCHeHHH, B 0hopM/IeHUH paboThl, B COOJIIO/IEHUH TPaBUJI
TeXHUKU 0e30MacHOCTH TIpu paboTe C BellecTBaMH U 00OpyJOBaHHEM, KOTOpasi UCTIPABJISeTCS
110 TpeOOBaHHUIO YUUTEIS.

2 pania:

JonyileHbl nBe (M Oosee) CylecTBEeHHbIe OLIMOKKA B XOZe SKCIIEPUMEHTa, B OObSICHEHUH, B
odpopmiiennr paboThl, B COOJIIOJEHWM TIpaBWJI TeXHUKHA 0e30macHOCTH Ipy  paboTe
BeIlleCTBaMHU U 000PyI0BaHUEM, KOTOPbIE YUaIl[UICs He MOXKET MCIIPAaBUTh aXKe 110 TpeOOBaHUIO
YUUTEIS.

1 6amn:

paboTa He BBITIOJIHEHA, Y YYalllerocst OTCYTCTBYIOT 9KCIIEPUMEHTa/IbHbIE YMEHHUSI.

@DoH/| TECTOBBIX 3aJJaHUM [I7Isl TEKYIL[ero KOHTPOJISl 3HAHUI 110 Teme:
Bbibepume 00uH npaguibHbIX 8APUAHM:

Moneky/isipHas ¢opMyJia K/1eT4aTKH
C6H1206
(C5H804)n
(C5H1005)n
+(C6H1005)n
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Kakou cBfi3b10 cOoe/JUHEeHbI 0CTAaTKH ABYX MOHOCAXapH/J0B B MOJIeKyJ/ie Aucaxapuja
[TentugHOM

+I'nuko3ugHOM

BopopoaHon

Makpospruueckoi

Ji/is MOHOCaxapu/0B XapaKTepHbI CBOMCTBA
[Tnoxast pacTBOPUMOCTH B BOJie

Bricokue TeMrieparypsbl /1aB/IeHUsS

+CnaiIKuii BKyC

Bce BepHO

K BoccTaHaB/IMBaKIMM JHUCaxXapu/iaM He OTHOCUTCS
+Caxapo3sa

ManbTto3a

Lemmronosa

JlakTo3a

3abo/1eBaHMe caxapHbIM fHa0eTOM BbI3BAHO MOBBIIIIEHHEM CO/lep)KaHHeM B KPOBH
Caxapo3ssl

Pu603bI

+I'1r0K03B1

DpyKTO3BI

YeM MOXKHO OT/IMYUTH IJIIOKO3Y OT (PPyKTO3BI
Xnopugom xese3a (III)

PackasieHHOlM Me/THOM MPOBOIOKOU

bpomHoi1 Bosio#

+Peakiueli cepebpsiHOTO 3epKasia

M3 yKa3aHHBIX YI/IEBO/IOB He OKHC/ISIETCA aMMHAYHBIM PAacTBOPOM OKCH/Ia cepedpa
I'mroko3a

MarnbTO3a

JlakTo3a

+Caxapo3a

B MoJ1eKysie caxapo3bl 0CTaTOK IJIFKO3bI CBSI3aH C 0CTaTKOM:
TJIFOKO3bI

+(pyKTO3bI

rajakTo3bl

MaJTbTO3bI

HpI/I 06pa3OBaHI/II/I I.[I/IKJH/I'—ICCKOI‘/’I q)OprI I'JINKO3bI IPDUHUMAET YUdCTHE THAPOKCH/IbHAA
rpyiuia 1nmpu yrjiepogjHomM daTomMe:
2
C
C3
C4
+C°

DpyKTO3a AB/IAETCH:
anbJleruJ0CIUPTOM
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+KeTOHOCITUPTOM
OKCHUKUCIOTON
MHOI'0aTOMHBIM CITUPTOM

Ilpu HarpeBaHHuM pacTBoOpa IJIIOKO03bI ¢ ruApoKcuom meau (1I):
obpasyeTcst pKO-CHUHHUI pacTBOp

BbIJle/IeTCs ras

+BBITIaZlaeT KpacHO-0ypbIii 0ca/ioK

Ha CTeHKax NMpo6HpKH obpa3yeTcsi cepeOPUCTHII HaleT

Ha3BaHue npouecca, NpoTeKamiero no ypaBHeHHIo:
CsH1206 — 2 C2H50H + 2CO2

+OposkeHre

doTocuHTe3

JleKapboKCHUTMpOBaHue

TJIMKOJTU3

Kakue u3 npuBeJeHHbIX TEPMHUHOB OTHOCATCA K (ppyKTO3e:

1. Anbaerupocnupt 2. Kerocnupt 3. Ilentro3a 4. I'ekco3a 5. Monocaxapuy 6.
Jucaxapup

1,3,5

+2,4,6

2,3,5

2,4,5

Kakue cBoiicTBa (ppyKTO3bl MOATBEp)K/aeT NOsiB/IeHHEe SIPKO CHHEro IjBeTa B pacTBope
¢pykTo3bI C rUApOKCcHAOM Meau (II)?

AnbaervuHbie

KeToHHbIe

+CnupToBbIe

KucoTtHeie

JAucaxapujomMm sIB/ISI€TCS:
dbpykTo3a

KJ/leTyaTKa

Kpaxmars

+caxaposa

MeToz1Ka NpoBe/ieHNsi KOHTPOJIsS

ITapamMeTpbl METOJUKHU 3HaueHue rapamMeTpa
IIpenen niuTeTbLHOCTH BCErO KOHTPOJIS 15 MUHYT
ITocsiefoBaTeIbHOCTL BEIOOPA BOMPOCOB CrnyuaiiHast
IIpenyiaraemoe KOJIMueCTBO BOIIPOCOB 5

Kputepuu onjeHKuU:

-5 0a/uI0B BBICTAB/ISIETCS CTYJEHTY, KOTODBIM TPaBUIBHO BBITIOJHSIET 5 TECTOBBIX
3a/laHUM;

- 4 fa/1a BLICTAB/ISIETCS CTYZIEHTY, eCJTH MPABUILHO PellieHo 4 TeCTOBbIX 3aflaHusl.

- 3 Ga/u1a BLICTAB/ISIETCS] CTYZAEHTY, eCJTH MPABU/ILHO PEeIeHO 3 TeCTOBBIX 3aJJaHuUs

CamocrosTeibHas pabora
(JomamiHee 3ajaHue)
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§22, ynp.1-6
§23, ynp.1-11
§24, ynp.1-5

Tema 2.13. AMUHBI

KoHTpospyemble 3HaHHUA: oOrpefieneHe, KaacCH(UKalMio, HOMEHK/IaTypy, CBOMCTBa,
Croco0Obl TIO/TyYeHUsI U IPUMEHEeHHe aMUHOB,;
- BellleCTBa ¥ MaTepuaJibl, LIKPOKO UCTOJIb3yeMble B TIPAaKTHKe: aHU/IVH;

ymeHusd: -00BSACHATD: P€aKIIMOHHYHO CII0COOHOCTh OpraHU4YeCKux COG,E[I/IHEHI/Iﬁ oT
CTpOE€HHUSA HX MOJIEKYJI; BBITIOJIHATH XUMHUeCKUN SKCIMepUMEHT TI10 pPACII03HdABAHWIO
BaKHEHIINX OpraHrM4YeCKMX BeINeCTB, ITOJIYYEeHHMIO KOHKPETHBIX BEIeCTB, OTHOCAILIUXCA K
HN3Yy4YE€HHBIM KJ/IaCCaM COGAHH@HHﬁ;

Bonpocsi asis onpoca

1. Knaccudwukaiys v nzomepust aMuHoB. [ToHsiTrie 06 amuHax. [lepBUuHbIe, BTOPUUHbIE
Y TpeTWuHble amMuHbl. Kiaccudukaiusi aMUHOB 10 THUIMY YT7IeBOAOPOAHOTO pajyKaia U YMCTy
aMHUHOTPYTIIT B MOJIEKYJIe.

2. T'omosiornueckue psgbl TIpefieflbHBIX aaudaTUUeCKUX W apOMaTUUeCKUX aMUHOB,
M30Mepusi U HOMeHK/IaTypa.

3. X¥MHyecKue CBOMCTBa aMUHOB. AMUHBI KaK OpraHuuecKrde OCHOBAaHMS, UX CPaBHEHHe
C aMMHMAKOM U JPYTMMHU HEOPraHWYeCKUMU OCHOBaHUSIMHU.

4. CpaBHeHHWe XUMWUUECKHMX CBOWCTB anu(aThyecKux K apoMaTHYeCcKUX aMHHOB.
O6pa3oBaHre aMU/IOB.

5. [IpuMeHeHe ¥ MoayueHre aMUHOB. [TonmyueHne amuHoB. Pa6otsl H.H.3uHMHAa.

Kpurtepuu oneHKH 001He /18 YCTHOT'O OTBeTa
OneHka «5»:

* OTBeT IOJIHBIA U TIPaBUJIbHBIM Ha OCHOBAHWUU M3YUeHHBIX TeOPUH;

* MaTepuas U3JI0)KeH B OIpe/ie/IeHHOW JIOTUUeCKOU Moc/ej0BaTe/IbHOCTH, TUTepaTypPHbIM
SI3bIKOM;

* OTBET CAMOCTOSITe/IbHBIM.

OreHka «4»:

* OTBET IOJIHBIA 1 TIPaBU/IbHBIN Ha OCHOBAHWU M3YUeHHBIX TeOPUH;

* MaTepuan W3/0KeH B OIpeJe/eHHOW JIOTMYeCKOM I0C/iefoBaTelbHOCTH, TIPU 3TOM
JIOTyIl[eHbl /IBe-TPM HeCyIleCTBeHHble OLIMOKW, WCTIpaBJeHHble TI0 TpebOBaHUIO
yUuTesl.

Onenka «3»:

* OTBET TIOJIHbIM, HO TIPY 3TOM [IOMYyIIleHa CyI[eCTBeHHasi OlTMOKa WM OTBET HeIOJIHbIN,

HEeCBSI3HBIN.
OuneHka «2»:

* Mpy OTBeTe OOHApY)KeHO HETOHMMAaHWEe YYall[UMCS OCHOBHOTO COZEp)KaHUsi yueOGHOro
MaTepua/sia WA [OMyIeHbl CyIeCTBeHHbIe OIIMOKH, KOTOpble YYaIl[MiCs He MOXKeT
WCIIPaBUTh MPU HABOJSAIIMX BOMPOCAX YUUTEIS.

Onenka «1»:
* OTCYTCTBHE OTBeTa.
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@DoH/| TECTOBBIX 3a/]JaHUM [I7Isl TEKYII[ero KOHTPOJIsi 3HaHUi 110 TeMe:
Bbibepume 00uH npasu/ibHbIX 8APUAHM:

Oo6uas popmy.ia npegebHBIX aTu(paTHUECKUX aMHHOB:
CnH2n+2N

CnH2n+3N

+CnH2n+1NH2

CnH2n+4N

AToM a3oTa B TWIAMHHE HAXOJUTCHA B TAKOM )Ke COCTOSIHMM TMOpHAM3ALMH, KaK U aTOM
yrjiepoja B:

+3TaHe

9THHE

9TeHe

6eH3oJ1e

CKOJILKO G-CBfI3eil B MOJiIeKyJ/ie MeTH/IaMHHa:
5)

+6

7

4

Ha3Banue y BelecrBa:
CH3 -CH-CH2-CH3

NH2

3-aMuHOOyTaH
METUTITH/IAMUH
+2-aMUHOOyTaH
OyTHIaMUH

M3omepoM 2-amMuHONIPONaHa ABJIAETCA:
3TU/IaMHH

MeTU/IIPONNIaMUH

2-aMHUHOOyTaH

+TpyMeTu/1aMUuH

I'omo/ioramu siB/IsieTcs napa BelecTB:
6eH30/1 ¥ aHUTUH

METU/I3TU/IAaMUH U TPUMeTU/IaMUH
+2-aMUHOOYTaH ¥ U30IPONUIaMUH
2-MEeTHW/ITIPOTIaH U 2-MeTuI0yTaHa/lb

Bosiee ciu/ibHbIe OCHOBHBbIE CBOWICTBA MPOSIBJISIET:
aMMUaK

+IUMeTnu/1aMUuH

aHU/INH

MeTUu/I1aM1H
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ITepBUuYHBbIe aMHHBI MOXKHO OT/TMYMTH OT BTOPUYHBIX C MOMOIIbIO:
+HNO>

H2S0O4

[Ag(NH3)2]OH

O

BoccTaHoB/IeHHEM HUTPO0EeH30/1a MO/Ty4YaloT:
3THUI0EH30/1

reKCUIaMUH

+aHUJIUH

6eH301

IIponuiaMuH B3aMMOJAEHCTBYET C:
THIPOKCH/IOM HaTpUst

TOJIyOJIOM

OKCHMJIOM a/TFOMUHMS

+COITHO KUCTIOTOU

B cxeme npeBpamenut CH4 - X . CH3NH2 BeiecTBoM « X» fIB/IA€TCA:
+CH3NO>

CH30NOz

CoHsOH

CH3COOH

Kakoe BeliecTBo He pearupyer ¢ JUMeTH/IAMHHOM:
BOJIA

KUCJIOPO/I

cepHasi KUC/I0Ta

+TUIPOKCH/]] HAaTpUs

BemectBomM «X» B cxeme
X —(CH3)2 CH — NH2 siBnsieTca:
TrpornaH
1-HuTpOTIpONaH
+2-HUTpOMNponaH
rpomnaHos-1

Kakoe u3 BeiecTB 0yieT H3MEHATH KPaCHYI0 OKPAaCKy JIAKMycCa Ha CHHIOKO?
¢bpykTo3a

MypaBbUHasi KUC/IOTa

(heHuIaMUH

+3TUIaMUH

B cxeme npeBpaineHui
C6H6 - X1 - X2 [C6H5NH3]CI
BemjecTBaMu «X1» B «X2» COOTBEeTCTBEHHO ABJISIIOTCS:
C6H5NO02 u C6H5CI
C6H50H u C6H5CI
C6H50H u C6H5NO2
+C6H5NO2 n C6HS5NH2
MeToauKa npoBe/ieHyst KOHTPOJIS

[TapameTpbl METOIUKHU 3HayeHue rapaMmeTpa

[Ipegen AMTEeIBHOCTH BCErO KOHTPOJIS 15 MuHyT
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ITocnemoBaTebHOCTb BEIOOPA BOIIPOCOB CrnyuaiiHas

[IpenaraemMoe K0JIMueCTBO BOIIPOCOB 5

Kpurepuu onjeHKu:

-5 0anIoB BBICTABMISAETCS CTY/EHTY, KOTOPBIA TPAaBW/ILHO BBIMOJHSET 5 TECTOBBIX
3a/laHUl;

- 4 6a/I1a BBICTABJISIETCS CTY/IEHTY, €CJTH MTPAaBU/IbHO PelieHo 4 TeCTOBBIX 3aJaHusl.

- 3 0asI1a BLICTABJISIETCS CTY/IEHTY, €C/TH MTPAaBU/IbHO PelleHo 3 TeCTOBBIX 3a/jaHus

CamocrosTenbHas padora
(JomamiHee 3a/jaHue)

§25, ynp.1-10

Tema 2.14. AMUHOKHC/IOTBI

KoHTpo/iupyemble 3HaHUs: ONpe/ie/ieHUe, KIacCH(UKAIMI0, HOMEHK/IATypy, CBOMCTBa,
Croco0Obl TIOJTyYeHUsT U IPUMEHEHUe aMUHOKHUCIIOT;
- BEI|eCTBA U MaTepUasbl, ITMPOKO UCIT0/Ib3YEMbIE B MPAKTHKE: AMUHOKHUC/IOTBI, KarlpoH;

YMeHHud: -00BICHATD: PeaKIIMOHHYHO CII0COOHOCTh OpraHU4eCKnx COG,E[I/IHEHI/Iﬁ oT
CTpOE€HHSA HX MOJIEKYJI; BBITIOJIHATH XUMHUeCKUN SKCIMepUMEHT 110 pPAaClI03HABAHWIO
BaKHEHIINX OpraHrMY4YeCKMX BelNeCTB, ITOJIYYEeHHMIO KOHKPETHBIX BeIeCTB, OTHOCAIIUXCA K
HN3Yy4YEeHHBIM KJ/laCCaM COE,I[I/IHEHI/II‘/JI;

Bonipocs! st ompoca

1. TToHsiTHe 06 aMUHOKUCIOTaX, UX KIacCU(PUKALIUS U CTPOEHHe.

2. HomeHK/aTypa aMUHOKHUC/IOT.

3. /IBOWCTBEHHOCTb KHCJIOTHO-OCHOBHBIX CBOWCTB aMHUHOKWCIOT W €e TPUYMHBIL
buriosisspHbIe MOHBI.

4. Peakiiuu KOHJeHcalMU. IlenTraHast CBS3b.

5. CuHTeTMUeCcKHe BOJIOKHA: KarpoH. Knaccudukaiiysi BOOKOH.

6. [TosmyueHe aMMHOKHCJIOT, MX TIPUMeHeHue U Orosiornyeckasi yHKLISI.

KpuTepuu onjeHKH 001He JI/Isi YCTHOT'0 OTBeTa
OreHkKa «5»:

* OTBET IOJIHBIA U TIPaBUJIbHBIN Ha OCHOBAHWU M3YUeHHBIX TeOPUH;

* MaTepuas U3JI0)KeH B OTpe/ie/IeHHOW JIOTUUeCKOU Moc/ejoBaTe/IbHOCTU, TUTepaTypPHbIM
SI3BIKOM,;

* OTBET CAaMOCTOSITE/IbHBIM.

OreHka «4»:

* OTBET MOJIHbIN U MPaBU/IbHbIA HA OCHOBAaHUU M3YYeHHBIX TeOpHH;

* Marepuan H3/I0)KeH B OIpe/leJIeHHOM JIOTHUecKoW TI0C/ie/JOBaTelbHOCTH, TIPU 3TOM
JIOTyI[eHbl /IBe-TPM HeCyIIeCTBeHHble OLIMOKH, WCTpaBJeHHbIe TI0 TpebOBaHUIO
yuuTessl.

Ounenka «3»:

* OTBET TIOJIHbIM, HO TIPY 3TOM [IOMYyIIleHa CyIeCTBeHHasi OlTMOKa WM OTBET HeIOJIHbIN,

HeCBSI3HBI.
OuneHka «2»:
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* TIpY OTBeTe OGHApPY)KeHO HEMOHUMAHHWE YYalMMCSi OCHOBHOIO COJEpP)KaHHS yuebHOro
MaTepuaa WIM JOMYILeHbl CYyIeCTBeHHble OLIMOKM, KOTOpbIE YYaIUHCA He MOXKET
HCIIPpaBUTL IIPHU HABOJAIIKWX BOIIPOCAX YUMHTeJI.

Ouenka «1»:
¢ OTCYTCTBHE OTBeTa.

(DOH,E[ TeCTOBBIX 3a,an1/1171 AJIA TEKYLIEr0 KOHTPOJIA 3HAHMI T10 Teme:

Bbibepume 00uH Nnpasu/ibHbIX 8APUAHM:

OcCHOBHBIE CBOHCTBA aMHHOKHC/IOT 00yC/IOB/IeHbI MPUCYTCTBHEM B MOJIEKYJIe:
yT71eBOZIOPOAHOTO pajivKara,

+aMHWHOTPYTIIIbI,

KapOOKCH/ILHOM TPYTITIBI.

B CH/IBHOIIE/IOUHOM Cpejie aMMHOKHC/IOTA MPe/ICTaB/IsIeT CO00ii:
+aHNOH,

KaTHOH,

OUIIO/ISIPHBIN HOH,

HEeUTpaJIbHYI0 MOJIEKYTY.

AMI/IHOKI/ICJ’[OTLI, KOTOpbI€ HE MOI'YT CHHTE3UPOBATHCA B OPrdaHU3Me 4e/i0OBe€Ka, d
moCcTrynawT C HI/III[Eﬁ, HA3bIBAKTCHA:

O-aMHWHOKHC/IOTaMU,

U1 EeBbIMU,

+He3aMeHUMBIMU,

reTepouK/IN4eCKUMHU.

CKO0/IbKO M30MepPHBIX JUIENTH/I0B MO)KHO MOJIyYUTh U3 IBYX aMUHOKHUC/IOT — IJIMIJMHA U
ajlaMuHa?

+/Ba,

TPH,

yeThIpe,

ISTh.

OcCTaToK Kakoil aMHHOKHUC/I0ThI, HAPAAY C acCllapariHOBOM KHC/I0TOM, BXOAUT B COCTaB
acraprama?

JeLIyH,

+(heHnIanaHuH,

BaJIUH,

[JIALIVH.

I/ICI[OJIIByH IJIMIOUH U a/1aHUH, MO)XKHO IIOJIy'—II/ITb PA3/IMUHBIX JUIIENITH/A0B:
1;

+2;

3;

4.

I' e o6pa3yeT C/I0KHBIN 3(up B pe3y/ibTaTe B3aUMO/IeiCTBHUS:
C TUJPOKCHJOM HaTpUsi

¢ 6pomoBozIOPOIOM

+C 9TaHOJIOM

C aMUHOYKCYCHOU KUCI0TON
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z-aMI/IHOHPOHaHOBaH KHNC/10TA U A/IaHUH ABJIAKTCA:

CTPYKTYPHBIMU M30MepaMU
reoMeTpuuyeCcKrMU U30MepaMu
+romMoJioramm

OJHUM U TE€M >Ke Bell|eCTBOM

Yucs10 u30MepHbIX aMHHOKHCIOT coctaBa C4HI9O2N pagHo:

AmMuHokuciaora coctasa CH3 — CH — CH2 — COOH Ha3bIiBaercda:

I
NH2

O - aMUHOMaC/IsIHasi KUC/IOTa,;
+3-aMHUHOOyTaHOBasl KUCJIOTa;
3- aMMHOKAaIpOoHOBast KUC/I0Ta;
2-aMUHOIIPOIaHOBasl KUC/I0Ta

AMMHOKHC/IOTHI KaK ¥ aHU/IMH PearupyoT C:
KOH

CHsCl

+HCI

H>

MeTOAI/IKa MpoBeJeHA KOHTPOJIA

[TapameTpbl METOMKH

3HaueHue rapaMeTpa

[Ipenen pUTe/ILHOCTY BCEro KOHTPOJIsS 15 MUHYT
ITocnemoBaTenbHOCTb BbIOOPA BOTIPOCOB CnyuaiiHas
IIpenyiaraemMoe KOJIMueCTBO BOTIPOCOB 5

Kputepuu oLieHKH:

-5 0a/I0B BBICTAB/ISETCS CTYJEHTY, KOTOPbIH

3a/laHui;

IMPpaBHUJIbHO BBITIO/THAET 5 TeCTOBBIX

- 4 6a/1/1a BLICTAB/ISAETCS CTyAEeHTY, €C/IM MMPABU/IBHO PELIEHO 4 TeCTOBBIX 3a/laHHuA.
- 3 0a/I1a BLICTABJISAETCS CTyAEeHTY, €C/IN MMPABU/IBHO DEILIEHO 3 TeCTOBBIX 3aldHHUA

CamocrosTebHas pabora
(JomamiHee 3a/jaHMe)

826, ynip.1-7

Tema 2.15. Benku

KoHTpoinipyemble 3HAHUA: OlpejeneHUe, KaacCM(UKaliio, HOMEHK/IAaTypy, CBOMCTBa,

crioco0bl TIOSTyYeHYst U IPUMeHeHe OeJTKOB;

- BellleCTBa ¥ MaTepHaJbl, IMPOKO MCII0/Ib3yeMble B TIPaKTHKe: OesKi;

yMeHHs: -O0bSCHSTH: PEeak[MOHHYIO CIIOCOOHOCTh OPraHMYeCKHX COeAWHEHHH OT
CTPOEHUS HX MOJIeKYyJl; BBIMOMHATE XMMHUYECKUM SKCIIepUMEHT II0 paclio3HaBaHHUIO
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BO)KHEMILINX OpPraHWYeCKHX BeLeCTB, MOJIyYeHUI0 KOHKDETHBIX BeIleCTB, OTHOCSIIUXCS K
M3yUeHHBIM KJlaccaM COeIMHeHU;

Bonpocel a5 onpoca

1. benkn Kak mnpupopHble monuMepsbl. [lepBuuHas, BTOpUYHAs, TpeTUYHash M YeTBepTHUYHAs
CTPYKTYPbI OesikoB. @UOpUIIsIpHbIe U r100y/IsIpHBIE Oe/TKu.

2. XvmMHuecKue CBOMCTBa 0esKOB: TOpeHue, AeHaTypalysi, TUPOJiN3, KaueCTBeHHbIe (IIBeTHBIE)
peakLuu.

3. Buonornueckue GyHKIUM O€/IKOB, UX 3HAaUEHHe.

4. Benku Kak KOMMOHeHT nuiy. [Ipo6sieMa 6e/IKOBOTO ro/I0faHus U Ty TH €e PeLIeHHs.

KpuTtepuu onjeHKH 001j1e /1A YCTHOI'0 0TBETa
OueHka «5»:

* OTBET TOJIHbIY U MPaBU/IbHBIA Ha OCHOBAHUU W3YUYeHHBIX TeOpHH;

* MaTepHasl U3JI0)KeH B OTpe/ie/IeHHOM JIOTMUeCKOM Moc/eJoBaTe/IbHOCTU, TUTepaTyPHbIM
SI3BIKOM,;

* OTBET CAMOCTOSITEe/IbHBIM.

Ounenka «4»:

* OTBET TIOJIHBIY U MPaBU/IbHBIA Ha OCHOBAHUU M3YUYeHHBIX TeOpHH;

e MaTepuan M3/I0KEH B OIpefe/ieHHOW JIOTHYeCKOH II0C/ieZloBaTeIbHOCTH, TIPU 3TOM
JIOTyITleHbl ZIBe-TPH HeCyI[eCTBeHHble OIITMOKM, WCIpaB/eHHble 10 TpebOBaHUIO
yUHTETSI.

Onenka «3»:

* OTBeT TMOJIHBIN, HO TIPU 3TOM JOIYyll[eHa CyI[eCTBeHHas OIIMOKa WM OTBET HEIO/THBIN,

HECBSI3HBI.
OneHka «2»:

* TIpM OTBeTe OOHApY)KeHO HerOHWMaHHe YUallliMCs OCHOBHOI'O COZEp)KaHUs yueOGHOTO
Marepuasia WM [OMYIeHbl CYIleCTBeHHbIe OIIMOKMW, KOTOpbIe Yyuallluiics He MOKeT
WCTIPaBUTh MPY HABOZJSIIIMX BOIPOCAX YUUTEJIs.

Onenka «1»:
* OTCyTCTBHE OTBeTa.

IIpakTnueckasi padora Ne 7.
AMMUHBL. AMUHOKUC/IOTHI. besiku (MHCTPYKLIMS 110 BBITIOJTHEHUIO Ha CTp 292).

Lenb: ucciefoBaTh Ha MpaKTHKe (GU3MUECKHe W XMMUYECKWe CBOMCTBA aHW/IMHA, TVIMLMHA,
OeJika.

KpuTepuu onjeHKa NpakTHYeCKO# padoThI

5 0a/10B:
paboTa BBIMO/IHEHA TTOJTHOCThIO U MTPABU/IBHO, C/e/IaHbI IIPaBU/IbHbIe HAOIIO[eHHS U BBIBO/IbI;
9KCIIEPUMEHT OCYIIECTBJ/IEH M0 TUIaHY C yUeTOM TeXHHMKH 0e30TMacHOCTH W TMpaBU paboThl C
BeIlleCTBaMHU U 000pPYy/I0BaHUEM;
TIPOSIB/IEHbI OPraHU3alMOHHO-TPY/JOBbIe YMeHUs (I0/1ep>KUBAIOTCS UMCTOTa pabouero Mecra u
TIOPSIZIOK Ha CTOJIe, SKOHOMHO MCIIO/Tb3YIOTCSI PEAaKTHBHI).
4 doanna:
paboTa BBITIO/IHEHA TPABU/ILHO, CZe/IaHbl TIPAaBWIbHbIE HAO/IOAEHUS W BBIBOJbBI, HO TPU 3TOM
9KCIIePUMEHT TIPOBE/IeH He TOIHOCThI0 WM [IOMYIIeHbl HeCyI[eCTBeHHbIe OIHOKU B paboTe C
BeIlleCTBaMH U 000py/[0BaHHUEM
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3 6asia:

paboTa BBITIONIHEHA TPAaBUIBHO He MeHee YeM HAalloJIOBUHY WM [IOTyIleHa CyIlecTBeHHas
ommbKa B X0/ie SKCTIepUMeHTa, B 00bsICHEHHH, B 0OpM/IeHUH PabOThI, B COOMIO/IEHNH TIPABUIT
TeXHUKU Oe30racHOCTH TIpu paboTe C BellecTBaMu M 000py/0BaHMEM, KOTOpasi UCIIPAB/ISETCS
110 TpeOOBAHUIO YUUTEJIS.

2 bayna:

JonyiieHbl aBe (M Oosee) cyljecTBeHHble OLIMOKKM B XOZe JKCIepUMeHTa, B OObSICHEHWH, B
odopmsieHnr paboOTBl, B COOMIOEHWH TIPaBWI TeXHWKU Oe30macHOCTH mpu paborte C
BeIlleCTBaMHU U 000pyJ0BaHHEM, KOTOPbIE YUaIl[UICs He MOXKeT MCITPAaBUTh Aaxe 0 TpeOOBaHUIO
YUUTeTS.

1 6amn:

paboTa He BBITIO/IHEHA, Y YUYalllerocsi OTCYTCTBYIOT KCIIePUMeHTa/IbHbIe YMeHHUSI.

@DOoH/I TECTOBBIX 3a/IaHUM [IJIs1 TEKYIIIEr0 KOHTPOJISl 3HAHUH 110 TEME:
Bbibepume 00uH npasu/ibHbIX 8APUAHM:

AMMHOKHC/IOTHI, HE00X0AMMBbIe /I OCTPOEeHUsI 0e/IKOB, MOMA/al0T B OPraHU3M
ye/ji0BeKa:

+C NULLeH,

C BO3/IyXOM,

C BO/IOH,

OT MaTepPUHCKOTO OpraHu3Ma.

CrnupaieBHIHOE COCTOSTHHE TO/TMIENTHHON [eNH SAB/ISIETCA CTPYKTYPOH OeKa:
TepBUUHOM,

+BTOPUYHOM,

TPETUUHOM,

YeTBEPTUUHOM.

JeHaryparjueil Ha3bIBaeTCs:

CBsi3bIBaHUe GenkaMu MOJIeKYJT BOJbI,

+YacTUYHOE WY TI0JTHOE pa3pyllieHue MPOCTPaHCTBEeHHOUM CTPYKTYPbl O€/KOB IPU COXPaHeHUH
TepBUYHOMN CTPYKTYPBbI,

paciiieryieHve MoIMIenTHAHON LIeNu o/, AelicTBueM ¢hepMeHTOB,

roTepsi OeJTKOBOM MOJIEKYJION 37IeKTPUUECKOT0 3apsi/ja MpH OMpezie/IeHHOW KMC/IOTHOCTH CPeJibl.

T'uapon3 0e/IKOB MCII0/Ib3YHT:

+ 1711 TIOJTyYeHUs] aMUHOKKCJIOT,

JUIs1 TIOJTyUeHUs CTyTHEH,

JUIS CHIDKEHHSI paCTBOPUMOCTH Oe/IKOB B BO/IE,
[Tl KaueCTBeHHOT'0 0OHapy keHUs OesIKOB.

IIpu ropeHun 6e/IKOB OIIYLIAETCs 3amax:
TYXJIbIX SIMLI,

+X)KeHOoro pora,

aMMHakKa

ropesion pe3uHsblL.

Jins npoBeieHNsI KCAHTONMPOTEHMHOBOM PeaKIy NMOTPedyeTcs peareHT:
H>S04

Cu(OH)2

+HNO3
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FeClIs

benkamMu Ha3LIBAKOTCA:

TIPUPOJHbIE TIOJIMMEPbI, MOJIEKYJIbI KOTOPBIX ITOCTPOEHBI U3 OCTaTKOB MOHOCAaXapu/0B;
+TIPUPOJHBIE TIOJIUMEPbI, MOJIEKYJIbl KOTOPBIX IIOCTPOEHBI U3 OCTaTKOB (-AMUHOKUCJIOT;
TIPUPO/IHBIE BEIeCTBA. TPeCTaB/ISION[e COO0M C/IOXKHBIe 3(DUPHI MHIEPUHA U BBICIITMX
KapOOHOBBIX KHCJIOT;

TIPUPO/IHBIE TIOTMMEPBI, MOJIEKYJ/Tbl KOTOPBIX TIPeZICTaB/ISIOT COO0M T0C/Ie/[0BaTeIbHOCTD
HYKJIEOTH/IOB;

Kakue u3 ¢pyHKIMII CBOMCTBeHHBI Oe/TKaM?
KaTauThueckKas,

TPaHCIIOpTHaS,

3alMTHas,

+BCe CBOMCTBEHHBI.

MaccoBasi {0/1s KAKOr0 3/IEeMeHTa B 0e/Ikax Hau0o/ibias?
+yraeposa,

BOZIOPO/a,

KUCJIOpO/Ia,

asoTa.

B nosmmMepHoii 1jenu 0e/IKOB CoCeJHHE 0CTaTKH AMHHOKHUC/IOT CBSI3aHbI APYT C APYroM
CBA3BIO:

BO/IOPOJIHOM,

aMU/THOM,

+IeNTHUHOMH,

ACYNb(UIHOMN.

BuUTKH ciMpa/ii BTOPUYHON CTPYKTYPhI 0e/IKa CKperJieHbl IJIaBHBIM 00pa3oM 3a cyet
CBsi3eil:

HMOHOBBIX,

KOBaJIEHTHBIX,

+BOJAOPOJHBIX,

ACyMb(UIHOMN.

K peHaTypanuu 0e/1Ka MoXKeT IPUBECTH:
nobaBiieHHe CUTBHBIX JIEKTPOJIUTOB,
HarpeBaHue,

bu3BO3/eliCTBYE,

+BCe OTBeThbl BePHbI

Be/lKu ABAAIOTCA OJHUM U3 Ba)KHEHIINX KOMIIOHEHTOB IHUIIH. B 0CHOBe YCKOpeHHs 0elka
B JKeJIy/I0UHO-KHIIIeYHOM TPaKTe JIe)KUT peaKius:

OKMCJIeHUS,

+ruaposmsa,

TepudUKarys,

JleruipaTaluu.

HN3roroBienue 0e3e 0CHOBAHO HA CIIOCO0OHOCTH 0€/IKOB K:
TU/POJTU3Y,
rUpaTaliu,
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+TIeH00Opa30BaHMIO,
JleHaTypaL|H.

Jinsa npoBeieHNsi OMYPEeTOBOM PeaKI[iH MOTPedyeTCs peareHT:
HNO3

(CH3COOQ),Pb,

H>SO4

+CuSOs.

Hanumue cepbl B 6eKax 00Hapy)XMBaeTCsl € IOMOLIbLI0 peareHTa:
HNO3

Cu(OH)>

FeClI3

+(CH3COO).Pb

MeTo/MKa TpoBe/ieHUsi KOHTPOJIsI

[TapameTpbl METOAMKA 3HayeHue rapaMmeTpa

[Ipesen AUTENBHOCTH BCETO KOHTPOJIS 15 MUHYT

[ToceoBaTeIbHOCTE BBIOOPA BOMPOCOB CnyuaiiHas

HPEAHBFBEMOE KOJIM4eCTBO BOIIPOCOB 5

KpuTepuu olieHKHU:

-5 0a/I0B BBICTAB/ISIETCS CTYAEHTY, KOTOPBLIM TIPaBU/IbHO BBITIOHIET 5 TECTOBBIX
3a/laHUl;

- 4 fas1a BLICTAB/ISIETCSl CTYAEHTY, eCJTH MPaBUJIbHO pellieHo 4 TeCTOBbIX 3a/laHusl.

- 3 Gas1a BLICTAB/ISIETCSl CTYZEHTY, eC/TH MPABUIbHO PellleHO 3 TeCTOBBIX 3a/[aHUs

CamocrosTenbHas pabora
(JomaiHee 3a/jaHue)

827, ynp.1-10

Hroroeas KonrposbHas padora nmo pasaeny «OpraHudecKasi XHMHUsSD»

Bapmuanr 1.

1. 3anuiuuTe ypaBHEHHsl peaklyi, C MOMOLbI0 KOTOPbIX MO)KHO OCYILeCTBUTH MpeBpallleHHsl.
YKakuTe yc/i0BUsl peakiuii. [laiiTe Ha3BaHUs OpraHUUeCKUM BelleCTBaM.

CHs -CH>; OH - CH3-C =0 - CHs-COOH

2. B omHOM U3 COCy[OB HaxOAWUTCS pacTBOp ajbJeruja, B JPYroM- pacTBOP alleToHaA.
ITpeasioxkuTe criocoObl oTpeiesieHust COJIEPKUMOT0 KaXKJ0Tro CoCy/ia.

3. CocrtaBbTe hopMy/bl BeljecTB: a) OyTaHos-2; 6) OyreH-3-071-1; B) rUAPOKCHOeH30; T) 2-
MeTu0yTaHasb.

4. Berurcnte 066eM Bozopo/ia (H.y.), BbIIEIMBIIErocs TIpy B3auMoeldcTBun 94 T deHoma ¢ 5 ¢
HaTpus.

5. 3anuiuuTe ypaBHEHUs peakliUii, C TIOMOIIbI0 KOTOPbIX MOXXHO OCYIIECTBUTb IpeBpallieHMUsl.
YKaxkuTe yc/i0BUsl peakijuii. [laiiTe Ha3BaHUsI OpraHUUeCKUM BelleCTBaM.

CH3-CH2-C=0 - CHs-CH;-COOH - CH3z- CHCI - COOH
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6. CocTtaBbTe (JOPMyJIbI OHOTO FOMOJIOTA M BO3MOXXHBIX U30MEPOB Bell|eCTBa, COCTaB KOTOPOTO
C4HgO». K kakuM K/iaccaM OpraHu4ecKux COeJMHEeHHWH OTHOCSITCS JaHHble BeljecTBa? Ha3oBute
UX.

7. Kakue mMacchl KMCIOTBI U CIMPTa He0OXOAUMO B3SITh AJIs TIO/ydeHus: 1 T MeTu/aLeTara rnpu
BbIxo/le 3¢prpa 60% OT TeopeTHYeCKHA BO3MOXKHOI0?

8. 3anmiiuTe YPaBHEHHA peaKqu/'I, C IMOMOLIBKO KOTOPBIX MOXHO OCYIECTBUTHL ITpE€BPALll€HUS.
YKaxuTte ydj10BUA peaKL[Hﬁ. ﬂaﬁTe Ha3BdHUA OPraHUYeCKKUM BeleCTBaM.

KanMaJ'I — IVIFOKO3d — 3TdHOJI — 3TWJ/IeH — adlleTH/IeH — beHson — HI/ITPO6€H30J'I.

9. CocTaBbTe CTPYKTypHble (HOpMYJbl: a) HUTPOOeH30/1a; 0) MeTWIdTUIaMUHA, B) 2-
aMHHOTMPOTIAHOBOM KUCJ/IOTHI; T') CaXapo3bl.

10. Berunoimre maccy npoAyKTa peaklyy, eciv [yis Hee UCIo/b3oBaau 18,6 r anumHa u 14,6 T
XJIOPOBOZOPOJA.

Bapmuanr 2.

1. 3anuiuTe YPdBHEHHA peaKL[Hﬁ, C MOMOIIBKO KOTOPBIX MOXHO OCYIECTBUTHL ITpE€BPalll€HUs.
YKaxurte ydj10BUA peaK].[Hﬁ. ,[[ai/'rre Ha3BdHUA OPraHUYeCKKUM BeleCTBaM.

Csz — CH3-C:O — CH3-CH20H

2. O613HCHI/IT€, rnoyeMy KuWC/JIOTHbBIE CBOICTBA (l)EHOJ'Ia BbIpDa’K€HbI CHUJ/IbHEe, 4eM KHCJ/JIO0THbIE
CBOMCTBa BOJbI X CITUPTOB.

3. CoctaBbTe (opMyabl BellecTB: a) MeHTaHauon-1,2; 6) 3-OpommnponaHanbk, B)1,2-
JTUTUIPOKCUOEH30JT; T') TPOIaHo-2.

4. Tlpu okucnenud 8,8 r yKCyCHOro ajbfervja aMMHauHbIM DPacTBOPOM OKCHJa cepebpa
Bbilensiock 35 r cepebpa. Bbunc/iuTe MacCcoByrO [I0JIF0 BbIXO/la cepeOpa OT TeopeTHYecKd
BO3MO’KHOTO.

5. 3anuiuTe ypaBHEHHs peaki[iii, C TIOMOII[bI0 KOTOPbIX MOXKHO OCYIL[eCTBUTH IpeBpallleHusl.
YKakuTe yC/I0BUs peakivil. /laliTe Ha3BaHUsSI OpraHUYeCKUM BellleCTBaM.

CHs - COOCH3 — CH3z - COOH - CHs3- COONa

6. CoctaBbTe (hOpMyJibl OJHOTO TOMOJIOTA U BO3MOXKHBIX M30MEpOB BeIlleCTBa, COCTAB KOTOPOTO
CsH1002. K KakuMm KjaccaM OpraHMYecKMX COeJJMHEeHWM OTHOCSTCS [aHHble BelllecTBa?
Hasosure ux.

7. Kakoii o0beM Bojopoja (H.y.) MOXKHO TIOJIyUUTh TPH B3auMogelictBuu 13,2 T OyTaHOBOM
KUCJIOTHI C 6 T MeTa/l/TIMYeCcKoro HaTpusi?

8. 3anuinTe ypaBHEHMsI peakljvii, C MOMOIIbI0 KOTOPhIX MOXXHO OCYIL[eCTBUTh IpeBpalljeHusl.
YKakuTe yc/i0BUsl peakijuil. [laiiTe Ha3BaHUs OpraHUUeCKUM BelleCTBaMm.

Lenmonosa - T/IHOKO3a — 5TaHOA — YKCyCHas KUC/IOTa — XJIOPYKCyCHas KUC/IOTa —
aMMHOYKCYCHast KUC/IOTa — aMHHOAaIleTaT HaTpUsl.

9. CoctaBbTe CTPYKTypHbIe (opmysel: a) 2,4,6-rpuHurpodeHona; 6) auMeTwuIaMuHa; B) b-
aMUHOMAC/ISTHOW KUCJIOThI; T) (PYKTO3BI.

10. ITpu BoccraHoBnenuu 12,3 r HUTpOOeH30/a mosyueHo 8,5 r aHummHa. KakoBa maccoBast
JlO/1s1 BBIXO/IA @HW/IMHA OT TeOpPeTUYeCKU BO3MOXKHOI'0?

Bompocsl K 3K3amMeHy
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1. OcHoBHble TOHATHA xuUMUM. BemectBo. Atom. Monekyna. XuMHUuecKun
3/1eMeHT. AJIJIOTPOIUA.

2. [Ipoctble ¥ cokHble BeljecTBa. KaueCTBeHHBbIM U KOJIMUECTBEHHbIM COCTaB
BellecTB. XMMHUUeCKre 3HaKU U Qopmysbl. OTHOCHTE/IbHbIE aTOMHAsi U MOJIeKy/IsIpHasi MacChl.
KonuuecTBo BeljecTna.

3. CrexuomeTpusi. 3aKOH COXpPaHeHHsI MacChl BellleCTB. 3aKOH TMOCTOSIHCTBA COCTaBa
BellleCTB MOJIEKY/ISIPHOW CTPYKTYPHI.

4, 3aKOH ABOraZipo M CeCTBUS U3 Hero.

5. OtkpeiTue [.1. MengeneeBbiM [lepuoarueckoro 3akoHa. [leproguyeckuii 3aKoH

B (hopmynupoBke [I.1. MeHeneeBa.

6. Ilepuopnueckass Tabiuija XUMMYECKHX 371€MeHTOB — rpaduyeckoe oToOpaskeHHe
TepruoAnYecKoro 3akoHa. CTPyKTypa MeproinvecKoi TabauLbl: repuobl (Masbie U Oosbive),
TPyIIIb (T/1aBHast ¥ TOOOYHAsT).

7. AToM — cnoxHas uactaua. fapo (TpOTOHBI M HEUTPOHBI) U 3TEeKTPOHHAas
obosouka. M3oTonbl. CTpoeHre 37eKTPOHHBIX 000/I04eK aTOMOB 3/IEMEHTOB MaJlbIX TIEPHUO/IOB.
8. Oco0eHHOCTH CTPOEHUs 3/IeKTPOHHBIX 000/I04eK aTOMOB 371EMEHTOB OOJIBILNX

nepyuosioB  (TiepexoHbIX 3/eMeHTOB). IloHsaThe 00 opbutansx. s-, p- u d-Opbutamu.
OneKTpOHHbIe KOH(PUTypal[Miy aTOMOB XUMUUECKUX 37IeMeHTOB.

9. CoBpeMeHHasi (popMy/IMpOBKa TMEPUOUUYECKOT0 3aKOHa. 3HaueHUe MepuoAudyecKoro
3aKOHa M MepUoJUYecKOr CUCTeMbl XUMHUUeCKux 3jieMeHTOB [I.VI. MeHeneeBa Ajisi pa3BUTUS
HayK{ U MMOHUMaHUs XUMUUeCKOW KapTHUHBI MUDa.

10. VoHHast xumMHJecKasi CBsi3b. KaTHOHBI, X 0Opa3oBaHue U3 aTOMOB B pe3y/bTare
rporiecca OKWC/IeHWsi. AHMOHBI, WX oOpa3oBaHWe U3 aTOMOB B pe3yJ/bTaTe Ipolecca
BOCCTaHOBJieHUsi. VOHHas CBsi3b, KaK CBSI3b MeX/y KaTHMOHaMM K AaHUOHaMU 3a CYeT
3JIEKTPOCTAaTUUYECKOr O TIPUTSKEHUSI.

11. Knaccudukanusi MOHOB: MO COCTaBy, 3HAaKy 3apsjia, HaJW4YUI0 TUApPaTHOU
ob6onouku. VoHHBIe KpucTajMueckue pelieTk. CBOWMCTBa BelL[eCTB C HOHHBIM THUIIOM
KPUCTa/IJTNYECKOMN peLIeTKH.

12. KoBaneHTHasi xuMHUueckasi CBsi3b. MexaHu3M 00pa30BaHUsI KOBaJIeHTHOM CBSI3U
(oOMeHHBINM M [JOHOPHO-AKLIeMITOPHBIN). D/1eKTPOOTpULIaTe/IbHOCTh. KoBasieHTHBIe To/sipHasi U
HeroJisipHasi CBsI3W. KpaTHOCTh KOBaJIeHTHOW CBSI3U.

13. MornekynsipHble U aTOMHbIE KpUCTa/Mueckve perieTku. CBOWCTBa BelleCTB C
MOJIEKY/IIPHBIMUA ¥ aTOMHBIMU KPUCTA/IJIMYECKMMU pelleTKaMU.

14. Merta/yinueckass  CBsiI3b. MeTa/yiMueckass  KpUCTa/UIMUecKasi  pellleTka U
MeTajlyinyeckasi XuMuJeckasi CBsizb. Pusnueckue CBOKMCTBA META/IIOB.

15. ArperarHbleé COCTOSIHUSI BeLLleCTB W BOJOPOAHAas CBsA3b. TBepioe, >XUAKOe U
ra3oobpa3Hoe COCTOsIHUSI BellecTB. [lepexo/ BelllecTBa M3 OJHOrO arperaTHOrO COCTOSIHUSI B
ZIpyroe. BomopoaHasi CBsi3b.

16. Uwucteie BemectBa W cMmecu. [loHATME O CMecd BewjecTB. I'OMOreHHble U
rereporedHele cMecd. CocTaB cMeceil: oObeMHass M MaccoBasi [0/ KOMITOHEHTOB CMeCH,
MaccoBasl 10Jisi IPUMeCei.

17. Boga kak pactBopuTtenb. PaCTBOPUMOCTE BeljecTB. Hachll[eHHbIe, HEHACHILLIEHHbIE,
repechIllleHHble pacTBOPbl. 3aBUCUMOCTb pacTBOPUMOCTH Ta30B, >KUIKOCTEM W TBEpPJbIX
BeLL[eCTB OT Pa3/IUuUHbIX (aKTOPOB.

18. MaccoBast 1011 paCTBOPEHHOT O BeLl|eCTBa.

19. ONeKTPO/IUTEl U He3NeKTPOIUThl. [IoHATHe 3/1eKTPOMTUYEeCKOW [UCCOLUALUN.
MexaHu3Mbl 3/IeKTPOJIMTUYECKOW JUCCOLMALIMA I BeL[eCTB C pPAa3/MYHbIMU TUMAMU
XUMHUYECKOU CBSI3U.

20. CrenieHb 3/IEKTPOJIUTHUECKOU Auccouuaimu. CuibHbIe U C1abble 3/1eKTPOJTUTHL.
OCHOBHBI€ TI0JIOKEHUSI TEOPUH 37IeKTPOJIMTUYECKOM AUCCOLMalui. KrucaoTel, OCHOBaHUS U COJU
KaK 3JIEKTPOJIUTHL.

112



21. KucnoTbl Kak 3/71€eKTPOMUThI, UX KacCH(UKaLusi M0 pas3/MyHbIM TpH3HaKaM.
X¥MHYecKre CBOKWCTBA KUC/IOT B CBeTe TEOPUU 3/1eKTPOJIMTUYECKON JUCCOLMALIH.

22. OcobeHHOCTH B3aUMO/IeMCTBUSI KOHLIEHTPHPOBAHHOM CEPHOM M a30THOM KUCIOT C
MeTtasiaMyd. OCHOBHBIE CITOCOOBI TTO/TyUeHHsT KUCIOTHI.

23. OcHOBaHHUSI KakK 3/IeKTPOJIMThl, UX KIacCUPUKALUAg IO pa3dyHbIM IpPU3HAKaM.
X¥MHYecKue CBOMCTBA OCHOBaHMM B CBeTe TEOpPUM 3/IeKTPOJIMTUYECKOW [IHCCOLIMALIMU.
Pa3io’keHre HepaCTBOPUMBIX B BOJle OCHOBaHMI. OCHOBHBIE CITOCOOBI TIOTyYeHHsI OCHOBAHHH.

24, Cosu Kak neKktposiuThl. Co/v cpeiHve, KUC/Ible U OCHOBHbIe. XMMHUYEeCKU CBOMCTBA
cosieli B CBeTe TEOPHU IeKTPOJTUTHYECKON Arcconanui. CrocoObl MoyyeHust COJlei.

25. 'mpponus coen.

26. Coneobpa3ytoie W Hecojeobpa3syrolue Okcuipl. OCHOBHbIE, amM@OTepHbIe U
KHCJIOTHBIE OKCHZBI. 3aBUCUMOCTh XapaKTepa OKCH/Ia OT CTelleH! OKHC/IeHHsI 00pa3yIolero ero
MeTasla. XMMUUecKre CBOMCTBA OKCH/0B. [TonyyeHre OKCHIOB.

27. Knaccudukanusi XMMHAUYecKuX peakLui. Peakiu coefvHeHUs, Da3/iOXKeHus,
3amenjeHusi, obmeHa. Karanutuueckue peakuun. OOpaTvmbie W HeoOpaTHMble peakLvH.
['omoreHHbIe U reTeporeHHbIe peaklivy.

28. OK30TepMHUeCKHe U SHAOTepMUUeCcKre peakjuu. TernnoBor 3pQeKT XUMUUeCKUX
peakuii. TepMoXumMHUUecKre ypaBHEHHSI.

29. OKUC/IMTe/IbHO-BOCCTAaHOBUTE/IbHbIe peakluy. CrereHb OKuUC/IeHUs. OKUCINUTeNb U
BOCCTaHOB/ieHWe. BoccTaHoBUTeNb W OKUC/IeHWe. MeToj 3/1eKTpoHHoro OamaHca Jyisi
COCTaBJIEHUS] YPaBHEHUM OKHUC/IUTE/TbHO-BOCCTAHOBUTE/IbHBIX PeaKLUi.

30. IloHsATME O CKOPOCTHM XMMWUECKMX peakLUid. 3aBUCUMOCTb CKOPOCTH XMMHYECKUX
peakiuii OT pas/MuHbIX (DaKTOPOB: MPUPOJbl pearupyroliuX BeleCcTB, MX KOHLeHTpaLWHy,
TeMIlepaTyphbl, IOBEPXHOCTU COIPUKOCHOBEHHUS U UCII0/Ib30BaHUs KaTaau3aTopoB.

31. Obpatumbie U HeoOpaTHMble peakiMU. XUMHUeCKOe paBHOBeCHe U CIIOCOObI ero
CMelLL|eHus].

32. Metannbl. Oco6eHHOCTH CTPOEHUs] aTOMOB M KPHUCTa/UI0B. PU3nyecKkue CBOMCTBa
MeTasioB. Kjaccudukaiusi MeTayioB MO pas3/MUHbIM TpU3HaKaM. XHWMHUUeCKHWe CBOMCTBa
MeTalJIOB. D/IeKTPOXUMHUYECKUH PsiJ| HAMpsDKeHUM MeTaslyioB. MeTanioTepMusi.

33. O6mue crnocobbl  To/NyueHUss MeTa/ioB. [loHATHE O  MeTa/UTyprum.
[TupomeTannyprus, TUAPOMeTa/uIyprus U 3rneKTpoMetaynyprus. CrijiaBbl YepHble U LIBETHbBIe.

34. Hemetamibl. OcoOHHOCTH CTpPOeHHsI aTOMOB. HeMeTasuibl — IMpOCThbIE BeIl[eCTBa.
3aBUCUMOCTb CBOWMCTB TajilorTeHOB OT WX To/oXeHUs B Ilepuoguueckold —cucrteme.
OxucnuTeNbHBIE U BOCCTAHOBUTE/IbHbIE CBOWCTBA HEMETAJIJIOB B 3aBUCUMOCTH OT UX MOJI0XKEHUS
B PsAZly 3JIeKTPOOTPHULIATE/IbHOCTH.

35. [lpeameTr opraHuueckod XWMuM. I[IpupojHble, UCKYCCTBEHHble U CUHTETHYeCKHe
opraHuyeckue BellectBa. CpaBHeHMe OpraHUYeCcKrx BelleCTB C HeOpraHUuYeCKUMH.

36. BasmeHTHOCTb. XMMUUYeCKOe CTpOeHHe Kak IOpsA0K COeJMHEeHUsI aTOMOB B MOJIEKYJIbI
T10 BaJIeHTHOCTH.

37. Teopusi cTpoeHusi opraHuyeckux coeavHeHuid A.M. BytnepoBa. OcHOBHbIe
T0JIOKEHUsI TEOPUM XMMHUYECKOro cTpoeHust. V3omepusi U usomepbl. XuMuueckre (popmybl U
MO/Ie/T1 MOJIEKYJ1 B OPraHUUeCcKOl XMMUHU.

38. Knaccudukaiusi BeleCTB IO CTPOEHHIO YIJIEPOJHOTO CKejleTa W HaJIUuuio
byHKLMOHAIBHBIX TpyI. I'omosioru u romonorusi. Homenknarypa IUPAC.

39. Knaccudukaiusi peakiyii B OpraHAYecKo XuMUU. Peakiuu mpucoeivHeHus
(TugpupoBaHUs,  TajJOTeHHMPOBAHWS,  TU/POTraJloTeHUWPOBaHMs,  rujparauuu).  Peakuuu
oTulerieHuss  (JerupupoBaHusi,  JAeruAporajioreHUpoOBaHUsi,  JAeruzpartanuu). Peakiuu
3aMellleHHsl. Peakuiy n3oMepur3ariuu.

40. AJKaHbI: TOMOJIOTUYECKUH Psifi, U30MepHs U HOMEHKJIaTypa ajJKaHOB.
41. XuMuHuecKue CBOMCTBa a/lKaHOB (MeTaHa, 3TaHa): TOpeHHe, 3aMellleHue, pa3jioKeHUe,
JeruaprpoBaHue. [IppumeHeHre alKaHOB Ha OCHOBE CBOMCTB.
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42. AnKeHbl. OTHW/EH, €ro Toay4yeHue (JerupupoBaHWeM 3STaHa, JerojuMepusalyen
MOJIM3TUIIeHa). ['oMonoruuecknii psii, “3oMepusi, HOMEHK/IaTypa aJKeHOB.

43. XuMuuyeckre CBOKMCTBA 3TW/IEHA: OpeHWe, KaueCTBEHHble peakiuu (obecijBeurBaHUe
OpOMHOI BOBI M pacTBOpa IMepMaHraHarta Kasiusi), Tupartalys, rnojmMepusanys. [IpuMeHeHue
3THJIeHa Ha OCHOBe CBOMCTB.

44. TveHnl U Kayuyyku. [loHsiTMe O [MeHax Kak yr/ieBOJ0OpOJax C ABYMs ABOWHBIMU CBSI3SIMMU.
CorpsbkeHHbIe ueHbl. XUMHUUeCKre CBOMcTBa OyTagueHa-1,3 u u3orpeHa: obecliBeurBaHUe
OpOMHOM BOJBI W TIOJIUMEpHU3alis B Kayuyku. Harypa/ibHbIi M CHHTETHUYECKHUE KayuyKH.
PesuHa.

45. AnkuHbl. AtjeTuieH. XUMHUUeCKHe CBOWCTBA alleTH/IeHA: TOpeHue, 00ecIiBeunBaHUe
OpOMHOU BOZBI, TPUCOeAMHEHWEe XJIOPOBOZOpPOJA W rujpaTtauus. [IpiMeHeHVe alleTWleHa Ha
OCHOBe CBOMCTB. Me)XK/1accoBasi U30Mepus C ajKaJeHaMHu.

46. Apenbl. benson. Xumuueckue cBoicTBa OeH30/a: ropeHUe, peakliUy 3aMelleHUs
(ranmoreHupoBaHue, HUTpoBaHue). [IpumMeHeHHe GeH30/1a Ha OCHOBE CBOMCTB.

47. TlpupoaHble UCTOYHUKU YIeBofopofoB. IIpvpojHbIi ras: cocrtaB, IpUMeHEHWe B
KauecTBe TOILIMBA.

48. Hed1b. Cocras u riepepabotka Hedtu. [Teperonka Hedti. HedprenpogyKThbl.

49. Criuptel. [lonmyueHue 3TaHona Opo)keHWEM TJIFOKO3bl W THApaTal[deil 3TH/eHa.
I'uppokcuibHass rpynmna Kak (yHKiUoHa/mbHasg. [loHsITHe O TmpejenbHBIX OJHOATOMHBIX
COMpTax.

50. XuMuueckre CBOMCTBAa 93TaHO/A: B3aUMOJENCTBHE C HaTpueM, oOpa3oBaHue

MPOCTBIX W CIOXKHBIX 3(UPOB, OKUCIEHWE B anbpery[. llprMeHeHue 5TaHO/Ia Ha OCHOBe
CBOMCTB. AJIKOTO/U3M, ero Nnoc/e[CTBUS U MpeAyInpexeHue.

51. I'vLepyH Kak TpeiCcTaBUTe/lb MHOTOaTOMHBIX CIIUMPTOB. KauecTBeHHasi peakilivsi Ha
MHOI'0aTOMHBbIe CIIUPTHL. [IpuMeHeHue riviepuHa.

52. ®enon. Pu3nueckre U XMMUYeCKHe CBOWCTBA (peHoMa. B3arMHOe B/MsiHME aTOMOB B
MoJieKysie eHosa: B3auMOJeNCTBUe C TUAPOKCHOM HaTpUsl M a30THOM KUC/IO0TOM. [IpumeHeHue
(eHOJ1a HA OCHOBE CBOWCTB.

53.  Asnpgeruzpl. I[ToHsatue o0 anbaerujax. AJsibAervjHas TpyMa Kak (QyHKIHMOHAIbHas.
dopmanberus U ero CBOMCTBAa: OKMC/IEHHEe B COOTBETCTBYIOLIYIO KUC/IOTY, BOCCTaHOB/IEHHE B
COOTBETCTBYIOLIUN CIIUPT.

54. [TonyueHne anbAervioB OKUC/IEHWEM COOTBETCTBYIOLIUMX CIUAPTOB. [IpuMeHeHue
(dhopmasnberyujia Ha OCHOBe ero CBOWMCTB.
55. [TonssTie 0 KapOOHOBBIX KHC/IOTaX. KapOokcunbHas Tpymma Kak (yHKIMOHa/IbHASs.

T'omosnoruueckuii  psif, TIpeJe/bHBIX OJHOOCHOBHBIX KapOOHOBLIX KHUC/IOT. [lonmyuyeHue
KapOOHOBBIX KUCJIOT OKUC/IEHUEM aJib/Jeru/ioB.

56.  XuMHuecKrhe CBOWCTBA YKCYCHOM KHC/IOTBI: OOI[Meé CBOWCTBA C MWHEpaJIbHBIMH
KUC/I0TaMU W peakuusi sTepudukanuu. [IprMeHeHMe YKCYCHOW KHUC/IOTBI Ha OCHOBE CBOWCTB.
Beliciive XupHble KUC/IOThI Ha IpUMepe MaTlbMUTUHOBOM U CTeapUHOBOM.

57. Cnoxxuble 3¢upbl U Kupbl. [lonyyeHre cnoXXHbBIX 3(DHMPOB peakiueil sTeprudrKaLivn.
CrnoxxHble 3(Upbl B IPUpOJe, UX 3HaueHue. [IpumMeHeHHe CI0KHBIX 3(DMPOB Ha OCHOBE CBOMCTB.

58. JKupbl Kak ciokHble 3¢upbl. Kinaccudukaiiys KupoB. XuMHUuyecKre CBOMCTBA )KUPOB:
TU/IPOJIN3 U TUJIPUPOBaHUE KUJKUX )KUPOB. [IpriMeHeHre )KUPOB Ha OCHOBe CBOMCTB. Mbina.

59. ¥YrneBoppl, Ux KnaccuduKalys: MOHOcCaxapuabl (T/1H0K03a, pyKTo3a), Arcaxapy/bl
(caxapo3a) u nonucaxapu/ibl (Kpaxmas U Lie/uir/i03a).

60. I'roK03a — BelecTBO C JBOMCTBeHHOUN (hyHKIMeW — aibAeruZocrnupT. XuMuueckue
CBOMCTBA TJIFOKO3bI: OKHC/IEHHE B TJIFOKOHOBYIO KHUC/IOTY, BOCCTaHOBJIEHHE B COPOUT, CITUPTOBOE
6poyxeHue. [IprmMeHeHe TTFOKO3bl HA OCHOBE CBOMCTB.

61. 3HaueHue yraeBOZOB B >KMBOM MPUPOJE U >KU3HU uesioBeka. [ToHSATHME O peakyusx
MOJIMKOH/eHCALMY Y TU/IPO/M3a Ha MpuMepe B3auMOITpeBpallieHUii: I/IF0K03a - Moucaxapu/.
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62. Amunel. Ilonatne 00 amuHax. Asmdaruueckue aMuHBI, WX KIaCCUPUKALUS U
HOMeHK/IaTypa. AHWIWH, KaK OpraHruueckoe ocHoBaHue. [TosyyeHre aHW/IMHA 13 HUTPOOeH301a.
[IpumeHeHMe aHW/IMHA HA OCHOBE CBOWCTB.

63. AMHUHOKHMCJIOTHI KakK amdoTepHble Ju(YHKLMOHAIbHbIE OpraHUueckue COoelMHeHMUs.
X¥MHYecKre CBOMCTBA aMHMHOKUC/IOT: B3aUMOJEUCTBHe CO Ije/loYaMM, KWUCI0TaMu U JIpYyr C
IpyroM (peakuusi NOAMKOHAeHcauuu). [lenTuaHas cBA3b M nonunentypl. [IpumeHeHue
aMUHOKMCJIOT Ha OCHOBE CBOMCTB.

64. Benku. IlepBuuHasi, BTOpHUHAs, TPeTUYHAs CTPYKTYPbl OenKoB. XHWMHUUeCKHe
CBOlCTBa Oe/KOB: TrOpeHWe, AeHaTypalys, TH/POJM3, LIBeTHble peaklUW. Bbuosioruueckue
byHKLM Oe/KOoB.

65. IMommmepsl. Besiku 1 ToMcaxapu/ibl Kak OMOTIONIMMEDHI.

66. Ilnactmaccel.  ITlomyueHrWe — TMOMMMEpPOB — peakUyeld  TMOAUMepU3allid U
MOJIMKOHJeHcauMy. TepmoriacTUyHble W TepMOpeakTHMBHBbIE IacTMaccel. IlpencraButenu
I/1acT™Macc.

67. BonokHa, ux knaccudukauus. [losydeHre Bo/ioKOH. OT/e/ibHbIE TTPe/ICTaBUTENN
XUMHUYECKUX BOJIOKOH.
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