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ITacnopT ()oHJa OIeHOUHBIX CPe/ICTB

Tabmuma 1
Moayab AUCHUIITUHBL dopmupyeMblie Ouenounbie | KomuecTrBo
KOMIeTeHIUU WU UX Marepuaibl 1
4acTu CpeAcCTBa
Mopayas 1. Heoprannueckas XUuMHs
Beenenue B ripeaMeT XUMUU. na3 11
OcHoBHblIe 3akoHbI U TTOHsATHS | OIIK-1. CriocobeH perate | 3arrura JIP 1
TUTIOBBIE 3a/1auk ipodeccu- | TecTupoBaHUe 32
CTpoeHHe aTOMa U XUMUYe- | OHAJILHOU JleATe/lbHOCTA Ha | /13 11
CKasi CBSI3b OCHOBe 3HAaHUM OCHOBHBIX CobecenoBaHue 7
3aKOHOB MaTeMaThuueckux U | 3amura JIP 1
eCTeCTBEeHHBIX HayK C Ipu- | TecTUpoBaHue 48
XuMHUYeCcKas TepMOJMHAMHUKA | MEHeHHeM MH(POPMaluoHHO | M]13 11
U KMHETHKa KOMMYHMKALIMOHHBIX TeX- CobecenoBaHue 5
HOJIOTUH 3augura JIP 2
TecTupoBaHue 41
PactBophI nas3 11
CobecenoBaHue 6
3arura JIP 2
TectupoBaHue 39
Oxuc/resbHo- nas3 22
BOCCTAHOBHUTEJIbHbIE TIPOLECChI 3arugura JIP 2
TecTupoBaHue 44
Mopyas 2. Oprannyeckasi XMMHUs
TeopeTrueckre OCHOBBI nna3 84
OpraHUYecKON XUMUH. OIIK-1. Crioco6eH pewiaTh CobecenoBaHue 22
YTJ1eBOI0PO/IBI THIOBbIE 3a/1auk TIpoecc- TecTrupoBaHue 44
Kucnopoacoaepxarye OHAa/IbHOM J1esITeJIbHOCTU Ha 13 17
COeTUHEHUS . CobecenoBaHue 11
OCHOBe 3HaHWK OCHOBHBIX 3arura JIP 1
3aKOHOB MaTeMaTH4YeCKUX 1 TecTupoBaHHe 44
YFJIeBO,ZLLI €CTeCTBEHHLIX HayK C IMpU- I/I’[[3 15
MeHeHueM UH@opmaloHHo |  CobecenoBaHue 11
KOMMYHUKAL[MOHHbIX TeX- TectupoBanue 24
A3oTcopepxalyie cCoeJUHeHUs HOJIOrMiA nn3 14
TectupoBaHue 21
INeTepormkMueckue coeyHe- nn3 15
HUSsI CobecenoBaHue 11
TectupoBaHue 25
Mogaynab 3: «OcHOBBI (hr3HUeCKON U KOJUIOUAHOW XUMHUH»
OcHogsl ¢u3nyeckoii ¥ komo- | OITK.1 CriocobeH perathb na3 17
WJIHOW XVMUU TUTIOBBIe 3a/jaur ipodeccu- | CobecemoBaHye 12
OHAaJIbHOM JiesiTe/IbHOCTU Ha | 3amura JIP 2
OCHOBe 3HaHWK OCHOBHBIX TectupoBaHue 26

3aKOHOB MaTeMaTUUeCKUX U
eCTeCTBeHHbIX HayK C IMpH-
MeHeHWeM UH(POPMAaLIMOHHO
KOMMYHUKAI[MOHHBIX TeX-
HOJIOTUH




1 OOEHOYHBIE MATEPUAJIbI, HEOBXOJUMBIE /11 OHEHKHA
3HAHU, YMEHUHN Y1 HABBIKOB JIEATE/JIbHOCTH B ITPOIIECCE

OCBOEHUSA INCIIUITVINHbBI

Tabnurja 2 — @opMypyeMble KOMITETeHIN

Kog v HaMeHOBaHUe KOM- Kop v HauMeHOBaHue OreHOUHbBIe
reTeHI U1 WH/MKaTOpa JOCTU)KeHUs Marepuasbl U
KOMITEeTeHLIUU cpeJiCcTBa
(4acTy KOMIIeTeHL1M)
Mopyasb 1 «Heoprannueckas XuMHsA»
3Hamb:
- OCHOBHBIE MOHSTHUS U 3aKOHbI XUMUU;
- 3aKOHOMEPHOCTH MPOTEKaHUsI XUMHUYECKHUX
TIPOLIeCCOB;
- 0COOEHHOCTH XUMHUUECKOU CBSI3U B
OIIK-1 Cnioco6eH peliaThb .
Pa3/IUUHBIX XUMUUECKHX COeIMHEHUSIX;
THUTIOBBIE 3a/jauu npodec- o o
N - CBOMCTBA BaXKHEUIIMX K/1aCCOB
CUOHA/IbHOM J1eSITeJIbHOCTH .
ACATE HEOpPraHUUYeCKHX, OpraHuueCcKUX CoeJUHeHUN
Ha OCHOBE 3HaHWI OCHOB-
BO B3aMIMOCBSI3U C UX CTPOEHUEM U
HBIX 3aKOHOB MaTemaTuue-
3aKOHOB MaTeMaTtnye (yHKIHAMIL
CKHX U eCTeCTBEHHBIX Ha "
YK | . cBoiicTBa pa3nuUHBIX AUCIIEPCHBIX CHCTEM U
C MpUMeHeHHeM UH(opMa-
pPacTBOpPOB OMOIIO/UMEPOB, METOAbI aHamm3a | M3
MOHHO KOMMYHHKALIMOH- "
1 YHHKa COCTaBa U XMMHUUYECKUX CBOMCTB BeILIeCTB; CobecenoBaHue
HBIX T€XHOJIOTUIA
- TIpaBU/Ia TEXHUKY 0€301acHOCTY U MpaBwia | 3aiquTa JIP
paboThI ¢ labopaTopHBIM 000pyZoBaHueM U | TecTrpoBaHue

CpefCTBaMU U3MepeHU;

- TeXHUYECKHe BO3MOXXHOCTA COBPEMEHHOTO
nabopatopHOro 000pyOBaHuS;

- OCHOBHBIE eCTeCTBeHHbIe, OM0/IOTHYeCKre 1
nipodeccroHaIbHbIe TIOHSATHS M METO/IbI TIPH
pelieHnH o01IenpodecCUOHaTBHBIX 3a/]adY,
COBpeMeHHbIe TEXHOJIOTHH C UCTI0/Ib30BaHHEM
NIPUOOPHO-UHCTPYMEHTaIbHOU 0a3bl

YMmeTts:

- TI0JTb30BaThCsI XUMUYECKUMH PeaKTUBAMH,
nabopaTOpHBIM 000pyI0BaHUEM U
Cpe/icTBaMU U3MepeHHs TIPU MTPOBeIeHUH
71ab0opaTOPHBIX MCC/Ie0BaHU;
-CTaTUCTUYECKH 00pabaThIiBaTh U
WHTEPIIPETUPOBATh UX Pe3y/bTaThI:

- UCTIO/Ih30BAaTh OCHOBHBIE €CTECTBEHHbIE,
Ouosoruyeckre U mpodeccroHanbHbIe
TIOHATHUS U METOZBI TIPH PeIleHUH
obuienpoeccHoHaNbHBIX 3aiay

Bnagers:

- HaBbIKaMU 000CHOBaHUS ¥ peain3aluy B
npodheCCUOHATBLHOM /1eATeTbHOCTH COBPe-
MEHHBIX TEXHOJIOTHUH C UCIO/Ib30BaHUEM TIPH-
OOpHO-MHCTPYMEeHTa/IbHOW 0a3bl;

- HaBbIKaMU PabOoTHI CO CTielMau3upOBaH-
HBbIM 000PYZIOBaHHEM U CPEICTBAMU U3Mepe-




HUSI TIPU TIPOBeZIeHNH J1abopaToOpHBIX HUCCie-
JIOBaHUU.

Mogaynb 2. «OprannuecKkas XUMHA»

3Harsb:

- OCHOBHBIE TMOHATHS U 3aKOHBI XUMUH;

- 3aKOHOMEPHOCTH TIPOTeKaHUsI XUMUUeCKUX
TIPOLIeCCOB;

- 0COOEHHOCTH XUMHUUeCKOU CBSI3U B Pa3/iny-
HBIX XUMHUECKUX COeJMHEHUSIX;

- CBOMCTBA BayKHEHUIIIMX K/IaCCOB HeOpraHuue-
CKUX, OPraHUUeCKUX COeJUHEHUH BO B3aMO-
CBSI3U C UX CTPOEHUEM U (DYHKIUSIMU;

- CBOMCTBA Pa3/IMUHBIX JUCTIEPCHBIX CUCTEM M
pPacTBOPOB OMOTIOIMMEPOB, METO/IbI aHA/IK3a
COCTaBa U XUMUYECKUX CBOMCTB BeIIIeCTB,;

- TIpaBU/Ia TEXHUKX 0e30TacHOCTH U MpaBUIa
paboThI € 1abopaTOpHBIM 0OOPYZOBaHUEM U
Cpe/iICTBaMU U3MepeHui;

- TeXHUYeCKHe BO3MOYXHOCTH COBPEMEHHOT0
nabopaTopHOTO 000PYyIOBaHMS;

- OCHOBHbBIE eCTeCTBeHHbIe, OMOIOTHUeCKHe U
nipodeccroHabHbIE TIOHITHS U METO/IbI TIPU
perieHnH o01enpodeccCroHaNbHBIX 3a7iay,
COBpPeMeHHbIe TEXHOJIOTHU C UCII0J/Ib30BaHUEM
NIpUOOPHO-MHCTPYMEHTATbHOW 6a3bI

YMetn:

- T10/Tb30BaThCsI XUMUUECKUMH PeaKTHBAMH,
nabopaTopHbIM 0060py/I0BaHUEM U CPe/ICTBa-
MU M3MepeHwUs TIPU TPOoBe/ieHnH labopaTop-
HBIX UCC/IeJOBaHUN;

-CTaTUCTUUECKU 00pabaThiBaTh ¥ UHTEPIIpe-
THUPOBATh UX Pe3y/IbTaThl:

- UCTI0/Tb30BaTh OCHOBHBIE €CTeCTBEHHBIE,
Ouosiornyeckre U MpodeccroHalbHbIe TIOHS-
THSI 1 METO/IbI TIPH pelieHuu obirenpodeccu-
OHA/TbHBIX 3a7iau

Bnagets:

- HaBbIKaMH 00OCHOBAHUS U peai3aljiy B
nipodeCcCOHABHOM eATeTbHOCTH COBpe-
MEHHBIX TEXHOJIOTHM C MCIT0/Tb30BaHUEM TIpH-
OOpHO-MHCTPYMeHTaTbHOM 0a3bl;

- HaBbIKAMHU PabOThI CO CTelUaTM3UPOBaH-
HBIM 000pY/ZIOBaHUEM U CPe/ICTBAMU U3Mepe-
HUS TTPY TIPOBeZIeHNH J1abopaTOPHBIX UCCIe-
JIOBaHUU.

na3
CobecenoBaHue
3awwmra JIP
TectupoBanue

Mopayb 3. «OcHOBBI (hr3nuecKoi U KOJUIOUHOU XUMHUH»




3HaThb: nn3

- OCHOBHBI€ IIOHSTHS U 3aKOHBI XHMUH; TCn
- 3aKOHOMEPHOCTH TIPOTEKAHUST XUMHUUECKHX CobecenoBaHue
TPOL{eCCOB; 3awwmra JIP

- 0COOEHHOCTH XUMHUUECKOU CBSI3U B Pa3/iny-
HBIX XUMHUECKUX COeMHEHUSIX;

- CBOMCTBA BayKHEHUIIIMX K/1aCCOB HeOpraHuue-
CKHUX, OpPraHUUeCKUX COeJUHEHUH BO B3aUMO-
CBSI3U C UX CTPOEHUEM U (PYHKIUSIMU;

- CBOMCTBA Pa3/IMUHBIX JUCTIEPCHBIX CUCTEM M
pPacTBOPOB OMOTIO/IMMEPOB, METOZbI aHaIM3a
COCTaBa U XUMUYECKUX CBOMCTB BeIIleCTB,;

- TIpaBUJIa TeXHUKU 0e30T1aCHOCTU U MpaBuiIa
paboThI € 1abopaTOpHBIM 0OOPYZIOBAaHUEM U
Cpe/iCTBaMM U3MepeHuH;

- TEXHUYECKHEe BO3MOXXHOCTH COBPEMEHHOTO
nabopaTopHOTO 000PYyIOBaHMS;

- OCHOBHBIE eCTeCTBEHHbIe, O0/IOTHUeCKHE U
nipodecCHOHa/IbHbBIE TIOHITHS U METO/IbI TIPU
peliieHnH o01IernpodeccUOHATBHBIX 3a/]ad,
COBpPEMEHHbIE TEXHOJIOTHU C UCII0/Ib30BaHUEM
NIPUOOPHO-UHCTPYMEHTaIbHOU 0a3bl

YMmetn:

- TI0JTb30BaThCsl XUMUYEeCKUMHU PeaKTHBaMH,
nabopaTOpHBIM 000py/I0BaHUEM U CPeJICTBa-
MU U3MepeHuUs TIpY TIPOoBeileH|H 1abopaTop-
HBIX UCC/Ie[IOBAaHUM;

-CTaTUCTUUECKH 00pabaThiBaTh U MHTEPIIpe-
THUPOBaTh UX Pe3y/IbTAThI:

- UCTIO/Ih30BaTh OCHOBHBIE €CTeCTBEHHbIE,
Ouosiornueckye u rnpodeccroHaibHbIe TIOHS-
THUSI 1 METO/IbI TIPH pelieHuu obijernpodeccu-
OHa/IbHBIX 3a7iau

Bnagets:

- HaBbIKaMH 00OCHOBAHUS U peai3aljiu B
nipodecCHOHATBHOM /1esTe/TbHOCTH COBPe-
MEHHBIX TEXHOJIOTHH C MCII0/Ib30BaHUEM TIpH-
OOpHO-WHCTpyYMeHTa/TbHOM 0a3bi;

- HaBbIKAMH PabOThI CO CTeLUaTM3UPOBaH-
HbIM 000pYZIOBaHHEM U CPeICTBaMU H3Mepe-
HUS [PU TTPOBe/IeHNH 1ab0paTOPHBIX UCCTIe-
JIOBaHUU.

OueHOYHBIE MaTepHaAJIbI U CPeJCTBA /I/IA MPOBePKHU ChopMUPOBAHHOCTH
KOMIIeTeHIHI




Mopayan 1: «Heopranuueckass XMMHA»
Pa3pen 1. «BBefienne B npeaMeT XUuMUH. OCHOBHBIE 3aKOHBI M ITOHATHA»

TunoBble 3a/jaun 1o pasgeny: «BeesgeHue B npegmer xumun. OCHOBHBIE 3aKOHBI U
MOHATHUA»

1. Ilpu B3aumozecTBUM 3,24 T TpexBaJeHTHOI0 MeTasla C KUC/I0TOW Bbifieniock 4,02 1 Bo-
fopoza (H.y.). Berunciure MossipHble MacChl SKBHBaJIEHTOB MeTajula, ero OKCH/ia U aTOMHYIO0 Maccy
MeTaJsuia.

2. Tlpu BoccTaHoBieHUH BozopozoM 10,17 T oKcuza AByXBaJeHTHOTO MeTaslia 00pa30Baioch
2,25 T BOZBI, MOJISIpHasi Macca 3kBHBasieHTa Kotopoii 9,00 r/mMo/ib. Berunc/ivte Mo/sipHble MacChl K-
BUBAJIEHTOB MeTaJslla, ero rupoKCcr/a U aTOMHYIO0 MacCy MeTaJlia.

3. Ha okuranmwe 2,99 r aByxXBa/leHTHOTO MeTasjia notpeboBanock 1,33 11 kuciopozga (H.y.).
BbruncinTe MossipHbIe MacChl 5KBUBA/IEHTOB MeTaJlla, ero okcyza. Kakou sto mertann?

4. Tlpu BoccTaHoBieHnu 6,50 T OKCH/Ia TPeXBaJIeHTHOTO MeTasla 00pa3oBanoch 4,45 r MeTall-
7a. Berunciute MosipHbIe MacChl 5KBUBa/IeHTOB MeTasl/la, ero okcuza. Kakoi ato metann?

5. Cynboug Mbibska cogepxuT 39,0% cepsl, MoJisipHasi Macca KBUBajeHTa KoTopou 16,0
r/MoJib. BbIunc/iuTe MOJIIPHYIO MacCy SKBHBajieHTa M Ba/leHTHOCTh, MBIIIbsIKA, COCTaBbTe (GOpMyTy
3TOr0 BelecTBa.

6. Ilpu peakuyu mexnay 0,366 r AByXBa/JIleHTHOTO MeTaljla U KUCJIOTOW BBIEIUIOCh 336 M
BOZOpo/a (H.y.). BbrurciuTe MoJisipHble MacChl SKBUBaZIeHTOB MeTasljla, ero OKCHZA U orpejie/iuTe Ka-
KOU 3TO MeTasll.

7. BojopoiHoe coeviHeHUe TpexXBaJeHTHOIO 37eMeHTa cogepxuT 8,9% Bopopoza. Berunciu-
Te MOJISIDHbIE MacChl 5KBHMBAaJ/IEHTOB 3/IeMeHTa, JaHHOT0 THAPU/ia M aTOMHYIO MacCy 3/1eMeHTa.

8. [1ns pacTBopenus 16,86 r meTasna morpeboBanock 14,7 r cepHOI KMC/IOTHI. BeIuncinte Mo-
JISIPHBIE MacChl 5KBMBa/IeHTOB MeTaJljla U ero OKCUZa.

9. ByxBaneHTHbIK MeTa1 Maccou 0,601 r B3aumopencTByet ¢ cepout maccou 0,480 r. Berumc-
JIUTe MOJIIpPHbIe MacChl 5)KBUBaJIEHTOB MeTajula, Cyab(rja MeTas/uia ¥ aTOMHYI0 MacCcy MeTasa.

10. B okcuze TpexBaseHTHOro Metasia Maccou 5,10 r cogepxkutcs 2,40 r kuciopoga. Berumc-
JIUTe MOJIIPHbIE MacChl 5KBUBAJIEHTOB MeTaJsljla, ero OKCH/ia U aTOMHYI0 MacCy MeTasiia.

11. Ilpu okucnenun 2,81 T AByXBa/ieHTHOTO MeTasa obpa3oBanock 3,21 r ero okcuza. Bei-
YMC/IUTe MOJIIPHYIO Maccy MeTania. Kakoi 5To mera/un? KakoBa MoJisipHas Macca MeTasia U MoJisip-
Has Macca 5KBHBaJIeHTa MeTasiia?

TpedoBaHus K 0)opM/IEHHIO 0TYETA IO JIabopaTopHoi pabore.

Otueta oopmisieTcs: B 1aDOpPaTOPHOM TeTpa/iu.
Copep)kaHue oTYeTa:

IMopsiakoBbIM HOMep JlabopaTOpHOI paboTEI, ee Ha3BaHHe.
Lenb paboTHI.
3azanue.
KpaTkoe TeopeTrueckoe BBeJieHHE K JAHHOU pabore.
HasBaHue onbITOB.

6. OdopmiieHne pe3ynbTaTOB OIMbITOB B COOTBETCTBUHM C MPEAbSIBISEMbIMUA TPeOOBAHUSIMHU.
3amumra s1abopaTopHOM pabOThI OCYIIECTB/SETCS HA 3aHSATHH, C/IEVIOIIEM TI0C/e ee BBIMOJTHEeHUS.
I[Tpu 3ai[UTe CTYEHT J0/DKEH MpeACTaBUTh OTUET 110 JlabopaTOopHOI paboTe, COCTaB/IeHHBIH 110 Mpe/i-
JIO)KeHHOM BBbIIlIe CXeMe, TIOSICHUTb BCe TIPUBe/IeHHbIE PAacUeThl U BHIBO/IbI, BHITIOJTHUTH CBOW BapUaHT
3a/laHus 110 TeMe JlabopaTopHOI paboThI (PEIUTh 3a/jauy WM COCTABUTb YPaBHEHUS XUMHUUECKUX pe-
aKLum).

Thwhe

TecToBbIe 3aiaHNs I/I TeKYILero KOHTPOJIsI 3HAHUM 1o pa3jesny: «BBeJeHue B pejMeT XUMHH.



OcHOBHBbIE 3aKOHBI ¥ IOHATHSA»
BaxHeliMe TeopHuH, COCTAB/IAIOIIME OCHOBY XUMHH, 3TO
+ aTOMHO MOJIeKyJ/IsipHas TeOpysi KBAaHTOBAas TeOpHYsl CTPOEHUSI aTOMOB U MOJIEKYJI, 3aKOH COXpaHeHUs
MacChl ¥ S3Hepruu, epuoiuueckuii 3aK0H;
OKUCJIUTE/IbHO- BOCCTAHOBUTEJIbHAS TeOPUS], TEOPUS UJiea/IbHbIX Fa30B, TEOPUsI CTPOEHUS KOMIUIEKC-
HBIX COeIMHEHUH;
Teopysl KUC/I0T U 0OCHOBaHUM bpeHcrezna Jloypy, Teopus BaneHTHbIX cBs3el ["aittiiepa v JIoHZ0Ha;
TeOpUsi XMMUUEeCKUX CBs3el, TeOpHsl reTeporeHHbIX MPOLIeCCOB, 3/IeKTPOHHAs TeOpus;

Meibuaie XHMHYeCKH HeAe/TMMOM YacTHIeH BelllecTBa AB/IAeTCA:
MOJIeKY/1a;

VIOH;

+aToMm;

XUMUYECKUH 3JIeMEeHT;

KosmmuecTBO BeljecTBa — 3T0:

+IIOPLMSA BEIleCTBa, U3MepPeHHast B MOJISIX;
YHC/IO CTPYKTYPHBIX YacTHL], paBHoe 6-10%3
Macca BeIjecTBa;

HaBeCKa BeIeCTBa;

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

TI0 YNUCJIY 3/IeEKTPOHOB;

T10 YMC/Ty IPOTOHOB;

TI0 T10JIO)KEHUIO B NIePHUOIUYECKOMN CUCTEME;

Kakas cTpoka u3 nepeunc/ieHHbIX BellleCTB BK/IIOUaeT TOJIbKO MPOCThie BemiecrBa?
KHCTIOPO/I, BO3/1yX, BOZOPOZ, KeJie30;

docdop, Boji0Opo;, MUPUT, Cepa;

JilepeBo, TIecoK, MeJ;

+>Kesne30, cepa, 030H, a/iMas;

3 nepeunc/ieHHbIX SIB/IEHUI 0TMeTbTe XUMHUUYeCKHe:
+ropeHue CIIMYKH;

+CKHCaHUe MOJIOKaA;

+p>KaBjieHUe XKejesa;

IpaBjieHye MeTaJlia,

Kakoii 3aK0H JjaeT 0CHOBY /J/Isi COCTaB/IeHUSI XMMHUECKHX peaKkuui?
3aKOH TOCTOSIHCTBA COCTaBa BeleCTBa;

3aKOH 3KBUBa/IeHTOB;

+3aKOoH CcoXpaHeHMs1 MacChl BEIL|eCTBa;

3aKoH ABOrazpo;

Yto Ha3bIBaeTCs NOCTOAHHON ABOrajpo?

1 mosb BelecTBa, cogepsauii 6,02-10 2>moeky;

+uncsio yactuiy 6,02-10%3, cogeprkaruxcs B 1 MoJib /IF060r0 BeIecTBa;
1 Mosb BelriecTBa, cogepskaruii 6,02-10 23 aroMoB;

conepxanue 6,02-10 23 atomoB B 12 1. yriieposga;

Kem ycTraHoB/IeH 3aK0H II0CTOAHCTBA COCTaBa Bellecrsa?



M. B. JIOMOHOCOBBIM;
LK. JanbToHOM;

+)XK. IIpyctom;

A. ABorajzpo;

MHorue XuMHYeCKHe 3/IeMeHThI 00pa3ylT HeCKO/IBKO MPOCTHIX BeleCTB, 00/1ajal0MX pa3-
JIMUHBIMH CBolicTBaMH. Kak Ha3bIBaIOT 3TO AB/IeHHE?

NoIMMop(U3MOoM;

rOMOJIOTHEM;

MHOT'OMEpPHOCTbIO;

+a/uioTponuen;

XuMHUYecKHe CoeJHHeHH MePEeMeHHOr0 COCTaBa Ha3bIBAIOT:
CJIO)KHBIMH BEII[eCTBAMM;

JaTbTOHU/IAMU;

KOMIUIEKCHBIMH BEI[eCTBAMM;

+0epToaamMuy;

XuMHuecKue coeiMHeHUs MOCTOSTHHOI0 COCTaBa Ha3bIBAKOT:
OepTosTHIAMU;

BelLlleCTBaMuy;

+aa7bTOHUaMU;

KOPILyCKY/IUaMu;

Onpejenure Maccy () KHC/IOP0/a, 00beM KOTOPOro (H.y.) coctaBiset 44,81
6,4;

+64,

22,4;

2,2;

Onpe/enure KOJIMUYECTBO MOJIb X/I0Pa, 00b€M KOTOPOro NPH H.y. ocTaBjaser 11,2 n
+0,5;
11,2;
22,4,
10,5;

Macca o0pa3na KapOoHaTa Ka/ibijusi paBHa 10 r. Onpe/e/iure Ko/ IM4eCTBO MOJIb 3TOH COJTH
100;

+0,1;

0,01;

10;

Kakyo maccy (r) umeer 1,55 -10%3 mojieKys1 Boabl
+4,63;

46,3;

0,46;

46;

Kakoe K0/IMueCcTBO BelecTBa (M0J/ib) COCTaBAANT 6,02-10%° MosieKkyn
10;

+100;

0,1;



1000;

MoisipHasa Macca KaKux U3 NMPUBe/IeHHbIX HH)Ke BelleCTB 0/JHHAKOBa
CaCOs u NaBr;

+H3PO4 u HoSOy;

CuS u AuClsz;

NaBr u CuS;

Kakue 13 nepeunc/ieHHbIX HIDKe ra30B jierue Bo3yxa
+a30T U aMMHUaK;

a3oT U KUCJIOpPO[;

aMMUak u ¢Top;

KUC/IOpoA U (Top;

Kakoii 00bem 3aHuMaOT npu H.y. 100 MoJsib 11060r0 rasa
22,4 1;

+22,4 nm3;

22,4 M3,

2,24 M5;

B Kakom 00BéMe (/1) aproHa (H.y.) COAEP>KUTCA CTOJIBKO JKeé aTOMOB, CKO0JIbKO B 11,2 /1 Bogopoja
+5,6;
11,2;
22,4;
224;

Kakoii 13 MeTa/1l/ioB MO>KeT UMeTh MOJISIPHYI0 MacCy 3KBHMBa/IeHTa, PaBHYIO 32 1/M0JIb
+Cu;

Fe;

Na;

Ca;

MoisipHble Macchbl 5)KBUBA/IEHTOB KaKHX BelleCTB PaBHbI X OTHOCUTE/IbHBIM MOJIeKY/IAPHBIM
Maccam

+HCIl 1 HCIOy;

CaCl, u NaHCO3;

+HCIl u NaHCOs3;

HC]O4 u CaClz;

KakoB ¢akTop 3xBUBa/IeHTHOCTH 0pTO(doc(hopHOi KHC/IOTHI B PeaKI[UM:
H3PO4 + 3KOH = K3PO4 + 3H0
1
1/2
+1/3
1/5

Onpepenure 3HaUeHUs MOJIAPHBIX MacC Y)KBHBa/1eHTOB (I/MoJib) ciaeyomux Bemects: NaCl u
NaHSO3

+58,5 u 104

104 u 58,5

58,51 10,4

5851 1,04



HaiiguTe Maccy BeljecTBa HUTPaTa aMMOHHUS ( T'), KOTOPasi MOXKeT OBITH MOJIyYeHa NMPH B3anuMo-
AeiicTBUM 224 1 aMMHaKa € a30THOM KHC/IOTO# MPH HOPMA/IbHBIX YC/I0OBHAX.

8

+800

80

0,8

B peaknuio ¢ Bogopoaom Bcrynu/io 7,1 r razoodpasHoro xsiopa. PaccunraiiTe KOJIMUeCTBO Bellie-
cTBa (M0J1b) NIPOJyKTa peaKI{uM.

0,1

0,3

+0,2

0,4

CepHy10 KHC/IOTY NO/Iy4al0T NPH B3aumogercrBuM okcuja cepsl (VI) ¢ Bogoi. CKolbKO rpam-
MOB OKCH/Ia Cepbl He00X0AMMO B3ATH i moaydeHusi 196 r H> SO4?

1,6

+160

16

0,16

130 r quHKa mpopearupoBasio ¢ KUcaopojoM. CKo/IbKO rPaMMOB OKCH/Ia IIUHKA 00pa30Baioch?
1,62
+162
16,2
1620

Kakoii 00bem (i1) suokcuja cepsl (H. y.) o6pasyercs npu oxuranuu 20 1 H>S? Peakiusi mpore-
KaeT B COOTBETCTBHUM C YPABHEHHEM

2H> S + 302 = 2S0: + 2H>O0.

0,02

2

0,2

+20

Kakas macca BojpI (r) MoOXKeT OBITH IOJTy4eHa P B3aUMO/IeiiCTBHH C KMCJIOPO/I0M 224 J1 BOJO-
poaa?

0,18

18

1,8

+180

Haiiure Maccy ruipoKcH/ia Kajabius (r), KOTOPbIN ObLI MO/yYeH NP B3auMO/[eCTBHH C BO/J0M
658,8 r HerameHoi1 u3BecTH, cofepxaiei 85 % CaO.

74

800

+740

1000

Bomnpocsl s cobeceoBaHus no pasjeny 2 «CTpoeHne aToMa M XUMHYeCKasi CBA3b»
1. CoBpeMeHHbIe Mpe/CTaB/IeHrs 0 CTpPOeHUH aToMoB. 3oTomnbl. CTpoeHue.



3/IEKTPOHHBIX 000/104eK aTOMOB. DJIeKTPOHHAst KOH(UTypaLvs aToMa.

2. 3aKOHOMEPHOCTHU U3MEeHEeHUS] XUMUUYECKHX CBOWMCTB 3JIEMEHTOB U UX COeJJUHEHUM B 3aBUCHMOCTU OT
riosiokeHus B [lepuouueckoy cucTeMe 3/1eMEHTOB.

3. XuMuuecKasi CBsi3b: KOBajieHTHasi (TIOisipHasi U HeroJisipHasi), MOHHas, MeTasimueckasi. CriocoObl
00pa3oBaHus KOBaJIEHTHOW CBSI3U. DIEKTPOOTPULIATEIEHOCTD.

4. Turbl TMOPUANM3ALIMM aTOMHBIX opOuTaseii. 'eoMeTpusi MOJIEKYII.

5. CrerneHb OKUC/IEHUS U BAJIGHTHOCTb XUMUUECKUX 3/IeMEHTOB.

6. BomopoaHas CBsi3b.

7. MexxMoeKynsipHble B3auMO/IeHCTBUSI.

TumnoBble ynpa)kHeHus 1o pa3peny 2 «CTpoeHue aToMa M XUMHYeCKas CBA3b»
1. HanuiuTe 3/1eKTpOHHBIE (OPMY/Ibl aTOMOB 3/IEMEHTOB C MOPSAKOBBIMU HOMepaMu 16 u 29, yuu-
ThIBasi, YTO Y IOC/e[Hero Ha YeTBePTOM 3HepPreTUYeCKOM ypOBHe OJWH 3JIeKTPOH. K KakoMy 3/ek-
TPOHHOMY CEMENCTBY OTHOCUTCS KaXK/AbIN U3 3TUX 3/IEMEHTOB?
2. Harmimmre 3meKTpoHHBIE (POPMYJIBI M YKOKUTE YHC/IO0 CBOOOAHBIX d-opbuTasneit Al aTOMOB CKaH-
[Visl ¥ IUDKOHUSL.
3. Hanummre 31eKTpoHHbIe (hOPMYJ/Tbl aTOMOB M MOHOB aTFOMUHUS U KaJTbLIUSL.
4. Hanummure 371eKTPOHHbIe (DOPMY/bl aTOMOB 3J7IEMEHTOB C MOPSAKOBBIMKA HOMepamu 35 u 42, yuu-
ThIBasi, YTO y MOC/IeZJHEr0 Ha IIITOM SHepreTUYeCKOM YPOBHe OZIUH 3JIeKTPOH.
5. HanuiuTe 371eKTpoHHbIe (hOpPMYJibl aTOMOB Maprasiia u cejieHa. K Kakomy 3/1eKTpOHHOMY ceMeii-
CTBY OTHOCHUTCS K&XbIM U3 3TUX 3JIeMEHTOB?
6. Hariite 3nekTpoHHbIe (hOPMYJ/IbI U YKa)KUTe UKC/I0 CBOOOAHBIX d-opOuTaseit /st aTOMOB TUTaHA
1 HUOOWSI.
7. HanuimmTe 3/1eKTpoHHbIE (DOPMY/bl aTOMOB KPeMHHsI U »Kejie3a. Pacmipefienvte BajJeHTHBIE 3J€K-
TPOHBI 110 OPOUTAJISIM /IJIs1 STMX aTOMOB B HEBO30Y>KJeHHOM COCTOSTHUH.
8. YKaxkuTe BCe 3HaUeHUS TJIaBHOT'O, OPOUTATBHOTO M MAarHUTHOTO KBAaHTOBBIX UMCEJT [I/Isl 3/IEKTPOHOB
aTOMOB OepUIIUsL U KUCIOPO/ia.
9. YKa)knTe BCe 3HAUeHUSs I7IaBHOTO W OPOUTA/IbHOTO KBAHTOBBIX UMCEJT [JisI BHEIIHUX 3JIEKTPOHOB B
aTomax 3/1eMeHTOB C IOPSALKOBbIMUA HOMepamu 27 u 32.
10. HanuiimTe 371eKTpOHHbIe (pOPMYJIbl aTOMOB MarHusl U xJjiopa. Pacrpe/iesivite BajieHTHbIE 3/1€KTPO-
HbI TI0 OpOUTA/ISIM aTOMOB XJIOpa B BBICILIEM SHEPreTUUeCKOM COCTOSIHHY.
11. Hanummmre 3/1eKTPOHHbIE (DOPMYJIbI M YKa)KUTE UMCJIO BaJIeHTHBIX 3JIeKTPOHOB /1J1s aTOMOB HUKeJIs
u bpoma.

TecToBble 3aiaHNs /1 TeKYyILero KOHTPOJ/Is1 3HAaHUM Mo pa3jeny: «CTpoeHne aToma u
XHMHUYeCKas CBSI3b»
YTo AB/IsieTCs 0CHOBAHUEM //Isl COBPeMeHHON KBa/TU(PUKALMUA XUMHUYECKHX 3/1IeMeHTOB?
BaJIEHTHOCTh
CTpPOEeHHe aToMa
aTOMHasi Macca
+4KC/I0 TIPOTOHOB B si/Ipe aToMa

Uro onpefensier puU3HUECKUU CMBIC/ OPAJKOBOI0 HOMepa XMMHUY€eCKOro 3jieMeHTa?
T10J/I0’KeHHe 3/1eMeHTa B [Iepuouueckoi cucreme

+4KCJI0 IPOTOHOB B s/ipe aTomMa

YKCJI0 S3HePreTUUeCcKux ypoBHeH

YKCJI0 HEUTPOHOB B aTOMe

Uro onpepensier pu3nueckuii CMbIC/I HOMepa NMepuo/ja B MepruoAnUYecKoi cucreme?
cxofHble (PHM3UKO-XUMUUeCKHe CBOMCTBA 37IeMEHTOB JJAHHOTO Tiepruoja

MeTaJuInyecKre CBOMCTBA C/ieBa HalpaBo 0c/iabeBaroT

+4KCJI0 37IEKTPOHHBIX YPOBHEM B aTOMaX PaBHO HOMepYy Tepuoja



CBOWCTBA 3/IEMEHTOB MT€PUOINUECKH TTOBTOPSIFOTCS

Yem 00yC/1I0B/IeHBI META/UTHYECKHE CBOMCTBA XUMUYECKHUX 3/IEMEHTOB C TOUKH 3PeHUs] XUMHUH ?
+CrMoCcoOHOCTBIO aTOMa OTJ]aBaTh J€KTPOHBI

CIIOCOOHOCTBIO pearupoBaTh C HeMeTaJlaMU

Be/TMUMHOM 3/1eEKTPOOTPULIATE/ILHOCTU

CTpOeHUeM KPUCTa/UTMUeCKOU pelieTKu

Kakue cBOHCTBa yCM/IMBAKOTCA Y XUMHUYECKHX 3/1IEMEHTOB IJIaBHBIX MO/TPYNII C yBeJIMUeHHEeM
aTOMHOr0 HOMepa?

+MeTa/I/InuecKre CBOMCTBA

HeMeTa/JIM4ecKre CBOMCTBA

XUMHUecKass aKTUBHOCTD

pacTBOPUMOCTH B BOjie

Kakue cBoiiCTBa YCH/IMBAIOTCSl Y XHMHYECKHX Y/IEMEHTOB B Mpe/ie/iax Mepuojia c/ieBa Harmpapo?
MeTa/l/InuecKuii 61eck

3JIeKTPOTIPOBOJHOCTb

+OKHUC/TUTE/TbHBIE CBOMCTBA

OTHOCHUTeJIbHAs! TVIOTHOCTh

Kakue xuMmHuyeCcKue 3J1IeMeHThI paCHOHO)KEHbI B HOPH/:[KE BO3paCTaHI/Iﬂ HUX dTOMHBIX pa[[I/IYCOB
N, B, C

+N, P, As

Na, Mg, K

B, Si, N

B ry1aBHBIX mOArpynmnax nepuouueckoi CiCTeMbl BOCCTAHOBUTE/IbHAsi CIOCOOHOCTH aTOMOB
XHMHUYECKHX 3/IeMeHTOB pacTeT C:

yBeJIMUeHUeM Urcyia HeHTPOHOB B sifipe

yMeHbllIeHWeM pajinyca aTOMOB

yBeJIMUeHUeM UKCa 37IeKTPOHOB Ha BHELITHEM SHEePreTHYeCKOM YPOBHE

+yBe/JlMueHreM pasinyca aToMOB

Yucsio 3/1eKTpoHoB B uone Fe?* cocrapiser:
23

+24

26

56

Yemy paBHO uyHC/10 cBOOOAHBIX 3d opOuTasieii B aToMe [UHKA?
5

+0

1

2

B no604HBIX MOArpynnax nepuojH4ecKoi CuCTeMbl BOCCTAaHOBUTE/TbHAsA CIIOCOOHOCTH aTOMOB
XHMHYECKHX 3/IeMEeHTOB pacTeT C :

+yBe/IM4eHUEeM paJinyca aTOMOB

YMEeHbIIIEHUEM pajryca aTOMOB

yYBeJIMUEHUEeM UKc/ia 3/IeKTPOHOB Ha BHEIIIHEeM 3HepreTHyeCckoM ypoBHe

yBeJIMYeHueM 3apsza sapa



Yemy paBHO MaccoBOe YHC/I0 aToMa?
4HCJTy IPOTOHOB B aTOMe

UYKCILY 3JIKTPOHOB B aTome

YMC/Ty HEUTPOHOB B aTOMe

+4nC/1y HyKJ/IOHOB B aTOMe

Yemy paBHO UM C/I0 HEUTPOHOB B aToMme 15 P?
31

16

+15

46

Kakoe KBaHTOBOE YK (/10 XapaKTepHU3yeT HallpaB/IeHHe 3/IEKTPOHHOr0 00/1aka B MPOCTPAaHCTBe?
n

1

+ml

ms

Kakue 3HaueHHUs1 MPUHUMaeT MarHUTHOe KBAaHTOBOE YUCJ/IO /i opouTasieii d-mogypoBHs?
0,1,2

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

-1,0, +1

1,2,3

Yemy paBHO 4K (/10 opOuTasiel Ha f-mMogypoBHe?
1

3

5

+7

ATOMBI, KAKOI'0 3/IEMEHTa UMEIOT 3/IeKTPOHHYI0 KOH(QUIypaluio BHeLIHero cios: 4s’4p°?
+35Br

7N

33AS

23V

YeM 0T/IMYAKOTCA aTOMbI H30TOMOB OJJHOT0 3/IeMeHTa?
YMCJ/IOM TIPOTOHOB

+UKC/IOM HEUTPOHOB

YKMCJ/IOM 3JIEKTPOHOB

3apsoM siapa

YeMy paBHO MaccoBOe YHC/I0 a30Ta 7N, KOTOPbIH CO/epPXXUT 8 HeMTPOHOB?

14

+15

16

17

Kakue 3HaueHUs1 MPUHUMAaeT OpOUTa/IbHOe KBAHTOBOE YHCJIO /IS BTOPOr0 YHEPreTHYeCcKoro
ypPOBHA?

0, 1,2

-2,-1,0,1,2



+0, 1
1

Kak o603HauaeTcsi mogypoBeHb, A1 KoToporon =4 ul=0?
af

4d

4p

+4s

ATOMBI, KAKOI'0 3/1eMeHTa MMeIT 3/IeKTPOHHYI0O KOH(UIypPaLHI0 BHEIIHEero ¢Jios:...3s>3p*?
6C

1451

+16S

24Cr

TpoHHas ¢opmyaa atoma 1s?2s22p®3s23p3. Onpegesnure 3/1eMeHT M BO3MOKHBIE CTEIeHU OKHC/Ie-
HUSA

+3, +5. As

+4, +6. S

+ +3, +5.P

+3, +6.P

Jlna aToma 31emenTa ¢ popmyJioii 1 s22s22p®3s23p®4s? onpepgennre aroMHbIH HOMep
12

+ 20

50

19

s aToMa ¢ 371eKTPOHHO# (HJOpPMYJI0ii BHELIHUX 3/IEKTPOHOB yKaxure 4 s23d'%4p? uncsio necna-
PEHHBIX 3JIEKTPOHOB B 0OCHOBHOM COCTOSIHMH aToMa

5

6

+2

4

Ykaxure 3/71eKTPOHHYI0 (hopMysy aToma (propa.
1522522p®

1s?2s?2p?

+1s22s22p°

1522s22p®3s?

Jns pAj yacTHl] yKaXkuTe, /I KOTOPBIX 3/IeKTPOHHBIE (DOPMYJIbl 0JMHAKOBBI.
Cl-, F, Br-

Li*, Na*, K*

+Mg?* , F-, Na*

N,O,F

YKakuTe MoJ/IHYI0 3/IEKTPOHHYI0 (hopMyJly aToma 23 V B OCHOBHOM COCTOSIHMM, PacroJiaras op-
OuTa/ M (3HepreTUYecKue MoAypoBHH) B COOTBETCTBHH C yBe/IMUYeHHeM 3Heprum. Onpeje/iure
Habop yeTbIpex KBAHTOBBIX YHCEJI /I/IfA MOC/IeJHEro 3/IeKTPOHA JAHHOI0 3/IeMeHTa.
1522s22p®3s23p®3d+4s?; n = 4;1 = 0; ml = 0; ms = %

+1522s22p83s23p®4s23d3;n=3;1 =2; ml =0; ms = ¥



1522522pf3s23p63d*4s?; n = 3; 1
=3;1

2;ml=1;,ms=%
1522522p®3s23p%4s23d*; n ;

=2;ml=-1; ms=-%

YKakuTe M0/IHYI0 3/IEKTPOHHYI0 opMyJly aToMa 30Zn B 0CHOBHOM COCTOSIHMM, paciio/iaras op-
OuTa/M (3HepreTHYecKue MoAypPOBHH) B COOTBETCTBHH C yBe/IMUeHHEeM PAacCTOSTHUSA OT sifipa.
Onpepenure HaGoOp YeThbIpex KBAHTOBBIX YHCE/I /I/Is 0C/IeJHEro 3/IeKTPOHA JAHHOI0 /1eMeHTa
1s22s22pf3s23p3d74s; n=3;1 =2; ml =-1; ms=-Y%

+15%25%2p®3s?3p°®4s23d1% n = 3;1 =2; ml = 2; ms = %

1522s22pf3s?3p3d74s%; n=3;1 =2; ml =2; ms = %

1522s22p®3s23p°4s23d’; n = 3;1 =2; ml = 2; ms = %

YKaxuTe MO/THYIO 3/IEKTPOHHYIO hopMysry aToMa 15P B Bo30yxjeHHOM cocTtosinuu (P*), u moHa
P3*,

+P* 1 s22522p%3s!3p33d?; P3* 1 s22s22p®3s23p°.

P* 1 s22s22p®3s'3p33d!; P3* 1 s22522pf3s°3p°.

P* 1 s225?2p®3s23p3; P3* 1 s22522p°3s23p°

P* 1 s22s22p®3s23p3; P3* 1 s22522pf3s°3p?

YKaXuTe I0/IHYI0 3/IeKTPOHHYI0 ()opMyJly aToMa B 0CHOBHOM COCTOSIHMHM, pacroJiaras opoura-
/K (3HepreTUYecKue MoAypPOBHH) B COOTBETCTBUY C YBe/IMYEHHEM PAaCCTOAHUSA OT A/pa, eC/Id
Noc/IeJHEeMY 3/IeKTPOHY JAHHOI'O0 3/IeMEHTa COOTBETCTBYIOT C/Ie/lyole KBAaHTOBbIE YHC/Ia: N =
3;1=2; ml = -1; ms = -%. Kako¥i 3T0 3/1eMeHT?

15?2s22p®3s23pb3d24s? ; 22Ti;

1s22s22pf3s23p83d°4s? ; 29Cu;

+15%25%2p°®3s?3p®4s23d? ; 22Ti;

1s225?2p%3s23pb4s23d° ; 29Cu.

YKaXuTe MO/IHYH 3/1eKTPOHHYI0 (JopMyJly aToMa 16S BO BCeX BO3MOXKHBIX B030Y)K/€HHBIX CO-
crossHuAX (S¥*).

1522522pf3s23p*; 1522522pf3s23p33d!

1522s22p®3s23p*; 1s%2s?2p°®3s!3p33d?

+1522522p53s23p?3d!; 1s22s22pf3s!3p33d?

1522s22p®3s'3p33d?; 1s%2s?2p°®3s23p®3d24s?

OKHC/IMTE/IEM WIH BOCCTAaHOBHUTE/IeM MOryT ObITh atoM oF u noH F~.
+9F — To/1BKO OKMC/IUTeNb ;F~ —He oKuc/IvTe b , He BOCCTaHOBUTEJIb

oF — ¥ oKuC/mMTeNns M BOCCTaHOBUTEJIb; F~ — TO/IBKO BOCCTaHOBUTE/Ib

oF — TonbKO oKucauTesns ; F~— TO/IBKO BOCCTaHOBUTEIb

oF—— TonbKO OKuUCIUTENB ; F~ — 1 OKHUC/IUTe/Ib M BOCCTaHOBUTEIb

Pacnosioxxure ciiefymonye opouTaau ( FJHepreTHUecKUe Mo/ [ypoBHH) B MOPsiAKEe BO3pacTaHUs
Heprum: 3p, 3s, 3d, 4s, 4p. Vicnio/ib30BaHHe KaKoOro npaBu/ia Mo3BoJisieT NoATBePAUTh JaHHYI0
C/1eJ0BaTe/TbHOCTh?

35<3p<3d<4s<4p; 1- e npaBwio KieukoBCKOro

3s <3 p<4s<3d<4p; 1- e npaBuio KneukoBckoro

35<3p<3d<4s<4p ;1- e u 2-e npaBuia KieukoBckoro

+3s <3 p<4s<3d<4p; 1- e u 2-e mpaBuia KieukoBckoro

Pacnosioxxure ciiegyonye opouTaau ( SJHepreTuuecKue MoJypoBHH) B MOPsiAKe BO3pacTaHUs
JHeprum: 4s, 4p, 4d, 5s, 5p. Vicrio/ib30BaHHe KaKoOro npaBu/ia Mo3BoJisieT NOATBEePUTh AaHHYI0
noc/1ei0BaTe/IbHOCTh?



4s< 4p<4d<5s<5p; 1- e npaBuno KneukoBckoro

4s <4 p<5s<4d<5p; 1- e nmpaBwi0 KjeukoBCKOro
45<4p<4d<5s<5p; 1- e u 2-e npasusia KieukoBckoro
+4s <4 p<5s<4d<5p; 1- e u 2-e npasua KjeukoBCKoro

YKa)KI/ITe, B KdKHX H3 IIPUBEJEHHBIX HH)KE MO0J/IEKYJ/I KPATHOCTb CBA3HU PdBHA JBYyM:
+0;

N2

Cl,

+CyH»

YKaxuTe, B KAKMX U3 NPUBe/JeHHbIX HM)Ke MO0J/IeKYJ/l KPaTHOCTh CBsI3M PaBHa TpeM
O))

+N2

Cly

H>

YkaxuTe MoJIeKy/1y, B KOTOPOH CTerleHb HOHHOCTH Hanu0o /IbIIast
HCI

HBr

HI

+HF

YKaXuTe MOJIEKY/Ibl, B KOTOPHIX XHMHYECKHe CBS3H KOBA/IEHTHO- MOJ/ISAPHbIE:
+H>0

+Hy SOq4

Ch

H>

YKakuTe MOJIEKY/IbI, B KOTOPHIX HMEEeTCs CBA3b, 00pa30oBaHHas 110 JOHOPHO-AKIeNITOPHOMY Me-
XaHHU3MY:

02

N>

Cl,

+NH**

Ykaxure COeJHUHEHHSA, B KOTOPbIX HMEHTCHA Sp3- FI/IﬁpI/I,Z[Hble Opﬁl/lTaﬂl/l H
+H>0O

+NH3

HCI

CcO

Ykaxure CO€eUHEHHUA , MOJIEKYJ/IbI KOTOPbIX UMEKOT JINHeHHoe CTpo€HuUE :
+CO»

H>O

NHz

CCly

Ykaxure CO€MHEHHUA , B KOTOPbIX (])opMa MO0J/I€KYJ/I TDUIOHA/IbHAA MAPpaMHU/ad:
CO2

NO;

+NH3



BF3

Ykaxure CoeJUHEHUA , B KOTOPBIX 0p61/ITaJII/l HEHTPA/JIBHOI0 aTOMd HAXO0AATCA B Sp3- FI/I6PHAI/I-
3aLMH :

+CH4

BEF3

CoO

COa.

YKaXuTe BellleCTBa, KOTOpPbIe 00pa3oBaHbl 3a C4eT KOBa/IeHTHON Heno/IAPHOil CBA3M:
SO»

+02

P20s

+Cl»

YKa)KuTe BelljecTBa , KOTOpPbIe 00pa30BaHbI 3a CYeT HOHHONM CBA3HU:
+KCl

NO2

P205

+Nal

Ykaxure COeJHUHEHHSA, B KOTOPbIX KOBA/IECHTHAA CBA3b 06pa30BaHa TOJIBKO I10 06MEHHOMy Me-
XaHM3MY:

+H3PO4

NH4Cl

[BE4]-

+ H>SO3

Kakmue okcu/ipl 0yAyT MMeTh 00Jiee MO/IAPHYI0 CBSI3b: OKCHABI MeTa/I/IoB I rpynnbI riiaBHou
MOATPYNIbI WX OKCHABI MeTa/u1oB I rpynnbl ryiaBHo# moArpynnei? B BeIOpaHHOM MOArpyIime
YKa)KUTe 3JIEMEHT, OKCH/] KOTOPOro HMeeT Haubo,iee MoJIAPHYH CBA3b.

OKCH/IbI MeTasy1I0B | rpynsl ryiaBHOM noArpymnmnsl, LiO

+0KcuAbl MeTasnoB | rpymnmnel rnaBHoW noArpynmnsl, FroO

OKcH/bl MeTasioB 11 rpynmel ryiaBHOM noArpymrsl, BeO

okcuzbl Metasnos 11 rpynmnel rnaBHoM nogrpymnmsl, RaO

Ykaxure COeHUHEHHUA, MEKXAY MOJIEKY/IAMH KOTOPbIX BO3M0O)XHd BOJAOPOJHAasA CBA3b:
+NH;3
+HF
+H>0O
02
Bonpocs! ay1s cobeceoBanus mo pasaeiny 3 « XMMUUYeCcKas TePMOAMHAMUKA U KHHETHKa»

1. Yro usyuaet xumuueckass TepMOJUHaAMUKa?

2. CKOpOCTH TIpOTeKaHUsl XMMUUeCKHX MpeBpalljeHnid 1 MeXaHW3Mbl 3TUX TpeBpalljeHuH.

3. DHepreTUUeCKre XapaKTePUCTUKUA (PU3NUECKUX U XUMHUECKUX MPOLIECCOB U CMIOCOOHOCTh XUMHYe-
CKUX CHCTEM BBITIOJTHATE MTOJIe3HYI0 paboTy.

4. YcnoBus CMellleHUsl XMMUYeCKOro paBHOBECHUS.

5. BnusiHne Katasn3aTopoB Ha CKOPOCTb XUMHUYECKUX MPOLIECCOB.

TunoBbie 3d/id4M 110 pa3jeay 3 «XumMuueckKkas TEPMOJUHAMHUKA U KHUHETHKA».



1. KoHcranTa ckopocty peakuuu A + 2B o 3C paBHa 0,8. HauanbHble KOHLIEHTpaLMy Be-
miectB A u B paBHbl cooTBeTcTBeHHO 2,0 M u 3,0 M. BhlunciuTe CKOPOCTb peakl[iy B Hada/lbHbIN
MOMEHT M KOrI/la KOHLIeHTpalus BelectBa B crana pasHou 0,6 M.

2. KoHcTaHTa ckopocTtu peakuuu 2 A + B « 2C paBHa 0,6. HauasbHble KOHLIEHTpaLMX Be-
mectB A u B paBnbl cootBeTcTBeHHO 0,4 M 1 0,5 M. Bbruncivre CKOpPOCTh peakLMM B HayaJbHbIN
MOMEHT ¥ B MOMEHT, KOI/la KOHLIeHTpaLys BellectBa A yMeHbLINUTCA Ha 0,2 M.

3. Uepe3 10 muHyT nocsie Havana peakiyuu 3 A + B « 2 C kKoHueHTpayuu BelectB A, B u C
coctaBuM cootBeTctBeHHO 0,3 M, 0,1 M u 0,04 M. KoHcTaHTa CKOpOCTH peakluu paBHa 0,5. Bbrumc-
JIUTe CKOPOCTb peakLMM B Haua/IbHbI MOMEHT U uepe3 10 MUHYT 1OC/ie Hauasa peakiyu.

4. KoHCTaHTa CKOPOCTH peaKLIMM pa3/ioyKeHus oKcuzia a3oTa (1) Ha a30T ¥ KMCI0pOo/, paBHa 5 X
10 . McxoqHas KoHLeHTpaLus okcuza asora (I) pasna 4,0 M. BuluMc/iire HauaabHYK CKOPOCTh pe-
aKIMM U ee CKOPOCTh, Korja pa3noxxurcs 40% okcuga aszorta (I).

5. B romorenHoii cucreme A + 2 B « C paBHOBeCHble KOHLIeHTpalyu BelectB A, B u C pas-
Hbl cooTBeTcTBeHHO 0,05 M, 0,10 M u 0,20 M. BblunciuTe KOHCTAaHTY PaBHOBECHUSI M MUCXO/HbIe KOH-
LieHTpaLuu Beljects A u B.

6. KoHcTaHTa paBHOBeCHs TIpM CMHTe3e aMMMaKa U3 a30Ta U BOAOpoAa, paBHa 0,1. PaBHoBec-
Hble KOHLIEHTpaLlM¥ BOZAOPOJA M amMMHaka paBHbl cooTBeTcTBeHHO 0,6 M u 0,2 M. Bbluuciure
Havya/IbHYIO0 Y PaBHOBECHYIO KOHL|EHTPALMK a30Ta.

7. KoHuenTparuu okcuza cepbl (IV) ¥ KMc/opoa 10 peakiiyuyd ObUTM COOTBETCTBEHHO PaBHBI
0,03 M u 0,015 M. I[1pu paBHOBecru KOHIeHTpaLus okcra cepsl (IV) crana paBHoii 0,01 M. Beiunc-
JIUTe paBHOBeCHbIe KOHLIEHTpaLMX KUCI0poAa, okcuza cepbl (VI) u KoHcTaHTy paBHOBecusi: SO2 +0»
- SO3

8. PaBHOBecue mpoliecca pas3noxkeHusi okcuzaa aszota (IV) Ha okcup asora (II) u kucimopog
YCTaHOBUJ/IOCH MPU KOHLeHTpauusx okcuza asorta (IV), okcuga azota (II) 1 kucioposa, paBHBIX COOT-
BeTcTBeHHO 0,08 M, 0,02 M 1 0,01 M. Bbrunc/mmTh KOHCTaHTy PaBHOBECHSI M Haya/lbHble KOHLIEHTpa-
LMY VCXO/JJHBIX BelLleCTB.

9. KoHcTraHTa paBHOBecus romoreHHou cucteMbl AB « A + B paBHa 0,06. PaBHOBecHasi KOH-
ueHTpauus BemectBa A paBHa 0,03 M. Halit HauanbHyr0 KOHLIeHTpaLyio BeljectBa AB. Kakas fons
3TOr0 BellecTBa pPa3/ioKuaach K MOMEHTY YCTaHOBJIeHHsI paBHOBECHS ?

10. PaBHOBecue B cucteme A + B 2 AB yCTaHOBU/IOCH NPY KOHLIEHTpaLMsX BelecTB A, B u
AB, paBHbix cootBeTcTBeHHO, 0,04 M, 0,02 M u 0,06 M. BprunciuTe KOHCTaHTy pPaBHOBECUS U
HauasbHble KOHLIeHTPaLMU UCXOJHBIX BeLeCTB.

11. B romoreHHol cucteme A + B o 2C paBHOBecHbIe KOHL|eHTpaluu BelllectB A, B u C pas-
Hbl cooTBeTcTBeHHO 0,12 M, 0,12 M wu 0,06 M. Bbluncinre KOHCTaHTY paBHOBECUS] U HayaslbHbIe
KOHL|eHTpaLuu Belects A u B.

TecToBBIC 3d/idHUA /1A TEKYIero KOHTpoJisi 3HAHHUM 110 pa3jenay 3 «XuMHuueckKas
TEPMOJUHAMHUKA U KWHETHKA».

CraH/japTHBIM COCTOSIHMEM BelleCcTBa AB/ISeTCA :

pacTBOPeHHOe BellleCTBO C KoHLeHTpauuyel 1 mosib/a ripu 0°C u 1 atMm.
yucroe BelecTtBo 1pu 0°C v 1 at™

pacTBOPeHHOe BellleCTBO C KOHLeHTpaluel 1 mosib/ Kr ripu 25°C u 1 atm
+uncroe BelecTso 1pu 25°C u 1 atm

Pa3HoCTh CyMM 3HTa/IbNIUN 00pa30BaHUs NPOAYKTOB PeaKLM M CyMM 3HTA/IBIIUH 00pa30BaHusA
HCXO0/IHBIX BelleCTB C YUeTOM CTeXHOMeTpHuecKnX Ko3(p(uijueHToB B ypaBHeHHH XUMHUYECKOHN
peaknuy NpHu p = const, Ha3bIBAeTCA:

BHYTpPEHHel SHeprueil CUuCTeMbl

SHTa/bINeN pa3/o)KeHus BelllecTBa

+TerI0BbIM 3()(PeKTOM XUMUUECKOM peakLiuu

V3MeHeHHeM 5HTasbIIMK XMMUYeCKOU peakLiyu



CucreMa Ha3bIBaeTcs1 FOMOIreHHOM, eC/Ii:

BCe BellleCTBa HaXOJATCS B OIMHAKOBOM arperaTHOM COCTOSIHUU;

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

OHAa COCTOMUT U3 YaCTUL]| pa3/IMYHbIX BelleCTB, pa3/IMYHOrO arperaTHOro COCTOSIHUS, pABHOMEPHO
pacripe/ie/leHHbIX OTHOCUTe/IbHO IPYT JpYTa;

+0Ha OIHOPO/iHA BO BCeX CBOMX TOYKaX 10 XUMUYECKOMY COCTaBYy U CBOMCTBAM U He COJI@P)KUT
rpaHMLIbI paszesna

JHTA/IbIUA XapaKTepu3yer:

BHYTPEHHIOIO SHepruio BeljecTBa

+TersocoJep>xaHue BelllecTBa

CTpeMJ/IeHHe BelljeCcTBa BCTYIIUTL B XUMUUECKYIO PeaKIUio

TeTUIOTy 00pa30BaHusI BellleCTBa, B3SITYIO C POTHUBOIIO/IOKHBIM 3HAKOM

OHTa/bNHA 00pa30BaHUs BelleCcTBa XapaKTepUu3yeT:

TeruIoTy 06pa3oBaHusi 1T C/I0)KHOTO BellleCTBa U3 MPOCThIX BELeCTB;

+TeryioTy 0bpa3oBaHusi 1MOJIb CJIOXKHOTO BeILleCTBa M3 MPOCTHIX BEIIeCTB;

TeTJIOTy CropaHus 1T BellleCTBa;

TerIoBoH 3dekT oOpa3oBaHus 1MOJIb CIOXKHOT'O BeIIleCTBA U3 MPOCTHIX BEIECTB, B3ATHIM C IPOTHBO-
TI0JIOKHBIM 3HAKOM.

JIns XUMHUUYECKUX peaKijuii, MPOTeKaKIIUX P CTaHJaPTHHIX YC/I0BUSX, BEPHO C/IeAylolee:
9HJJ0TEPMHUECKUE PeaKIUK He MOTYT MPOTeKaTb CaMOMPOW3BOJIBHO;

9H/IOTEPMUUECKHE PeaKIIMd MOT'YT MPOTeKAaTh MPH MOBBIIIEHHBIX TEMITEPATypaX, eC/TH U3MeHeHHe H-
TPOIUU TIPU ITOM OY/IET M0JI0XKUTETbHbBIM;

9H/IOTEPMUUECKHE PeaKIIMd MOT'YT IMPOTEKaTh MPH MOBBIIIEHHBIX TEMITEPATypaX, eC/TH U3MeHeHHe H-
Ta/IbIIMY TIPU 3TOM OyZIeT OTpUIIATe/IbHbBIM;

+3H/J0TEPMUYECKHE PeaKIIMU MOT'YT MPOTEKATh MPH JIFOOBIX TeMIepaTypax, ec/id U3MeHeHHe SHePTruu
I'n66ca npu 3TOM OyZeT OTpHULIATETbHBIM.

He npou3Bojsa BBIYUC/IEHHH, YKQKHUTE, /ISl KAKHX U3 MepeuyrCIeHHbIX HIDKe MPOIeCCOB H3MeHe-
HHe SHTPONHH MOJI0KUTE/THHO:

+C (rpadut ) + CO2(r)=2CO(r)

A4HCI(r )+ 02(r)=2Cl»(r)+2H20 (1)

MgO(k ) + Ha (r) = Mg(k ) + HoO (x )

+NH4 NO3(k)=N0(r)+2HxO (r)

JInA KaKuX MpoIjeccoB u3MeHeHue 3Hepruu I'nooca oyaer orpunjaresbHo npu 260 K u HopMasib-
HOM aTtMoc(epHOM JaB/IeHHH

TasgiHUsA JibJa

TIJIaBJ/IeHUs Kere3a

+KpUCTa//IM3aluy BO/bl

KUTEHUS BOJbI

Ecnu ansa nannou peakuuu AG < 0, To ee mpoTeKaHmue :

HabJ/1r0/JaeTCs MPH JTFOOLIX YC/TOBUSIX

He Hab/MI01aeTcst TIpU TFOOBIX YCTOBUSIX

+B0O3MO>KHO, HO TIPAKTUUECKH M3-3a Majioi CKOPOCTH MOXKET He HabJIr0/[aThCst
BO3MO>KHO TIPY Ha/IMYUK HEOOXOJUMOTO peareHTa



TepMoguHaMuuecKasi PyHKI{Hs, KOTOPasi XapaKTepu3yeT Mepy yHops{04YeHHOCTH CHCTeMbI H/IH
Mepy Oecniopsiika, Ha3bIBAeTCS:

+3HTpONMen

SHTa/IbIUeN

cBOOOZHOI Heprueit

sHepruent ['n66ca

Yemy paBHa TemioTa oopazoBanusa N>O(r) B Tepmoxumuyeckon peakiuu C(rpadur ) + 2N2 O(r
) = CO2(r )+ 2N2(r);

A H (peakuus) = — 557,5 k/[)x; A H(CO?) = — 393,5 k/[)k/M0J1b.

—164 kIx/Mo/1b

—82 k/])x/MoJ1b

++82 k/I>x/Moinb

+164 kIx/M0/1b

Uemy paBeH TensioBoH 3¢ dexT peakuuu

2Mg (kp) + CO2(r ) = 2MgO(kp ) + C (rpadmur)

A H (CO2) =-1393,5 k/)x / moib; A H°(MgO) = - 601,8 x/I>x / MoIb.
+-810,1 x/Ix

+810 kIx

+405 x/x

—405 k/x

IIpu cropanuu 1 mosb rpadura (C) Beigensierca 393,5 k/[)k Teriorbl. C/ieioBaTe/IbHO:
+AH CropaHust (C) = —393,5 K,[[}K

Q CropaHust (C) =-393,5 K,H)K

AH CropaHust (C) = 393,5 K,Z[)K

H CropaHust (C) =-393,5 K,H)K

3aBHCHMMOCTb CKOPOCTH XUMHUUYECKOH pPeaKI[iH 0T KOHI[eHTPaLiH pearupyoiiux BellecTB ycTa-
HaB/IMBaeT:

+3aKO0H JeUCTBYIOIIUX MacC [/ TOMOTeHHbIX PeakLun

nipaBu/io BanT- 'odda

3aKOH pa30apyieHuss OcTBanbga

ypaBHeHHe ['nb66ca

H3MeHeHHe KOHI[EHTPAIHHM PearupyoiixX BellecTB B eJUHHI]y BpEMEeHH B eJHHUIIE 00heMa WU
YH(JI0 3/IeMeHTapPHbIX aKTOB B3aUMO/IEHCTBHS B eIMHULy BpeMeHH B eiMHULIe 00'beMa Ha3bIBa-
ercs:

MOPSIZAKOM peakLyy

+CKOpPOCTBIO peaKliiu

MeXaHU3MOM peaKLIUU

SHepruen peakluu

KoHcTaHTa CKOPOCTH XUMHYeCKO# peakijui U3MEeHHTCS, eC/Td B CUCTeMe:

+U3MeHUThb TeMIepaTypy

BBECTH KaTaau3aTop

BBECTH UHTUOUTOP

W3MEHHWTh KOHLIEHTPaLiy pearupyroljux BelecTB

CKOpOCTh KaKNX XHMHYECKHX PeaKI[iil YBeJIMUUBAETCHA C POCTOM TeMIlepaTyphbl:
JIFOOBIX
HUKaKUX



9K30TepMUUECKUX
+3H/I0TEPMUYECKUX

YBesinueHHe CKOPOCTH XUMUUYECKO# peaKIiy MPH MOBBIIIEHHH TeMIepaTypbl 00bACHIAETCS:
YMeHbILIEeHWEeM YMC/ia CTOJTIKHOBEHUU MeXX/ly MOJIeKy/laMu

yBeJIMUeHUEeM MOTeHL[Ma/IbHOM SHEePTrrUy MOJIEKYT

+yBe/IMYeHUeM Urc/la aKTUBHBIX MOJIEKYJT

yMeHbllIeHHeM SHepruM akTUBaLuU

JeiicTBHe KaTa/M3aTopa 00BACHAETCA TEM, UTO:

+B MPUCYTCTBUM KaTa/M3aTOpa peakLysi UeT APYTUM IyTeM — uepe3 SHepreTUuecky bosee fOCTyTI-
Hble CTa/uy;

KaTa/In3aTop CHWXKAeT SHEPrHi0 aKTHBALIUY;

KaTa/yM3aTop CMeIlaeT XMMHYeCKoe PAaBHOBECHE PeaKL[Uu

B CTOPOHY 00pa30BaHusI MPOAYKTOB,;

B MPUCYTCTBUY KaTa/IM3aTOPA YBEJIMUYHUBAETCS YNCIIO CTOIKHOBEHHI MOJIEKYII.

Eciu faB/ieHHe B peakIjHOHHOM CHCTeMe MOHU3UTH B 2 pa3a, ckopocth peaknuu 2NO + Oz —
2NO3:

YMEHBIIUTCSA B 2 pa3a

YBeJIMUUTCA B 4 pasa

+yMeHbLIUTCS B 8 pa3s

YBeJIMUUTCA B 2 pasa

MaremMaTH4YeCKUM BbIpa)kKeHHEeM 3aKO0Ha /IefCTBYIOLINX MacC
s peakpuu CO2(r ) + 4Hz(r ) = CH4( ) + 2H2 O(r ) siB/sieTcs:
v = k C(CO2)-4C(H>)

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

+v =k C(CO»)-C(H2)*

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

CKOpoCTb XMMHUECKO! peaKI[uM sIB/ISAeTCS BbICOKOU, eC/INn:
SHeprusi akTUBaL[UM BbICOKasi

SHeprus akTUBaLMU paBHa 0

+3Heprusi akTUBal[u1 HU3Kasi

SHEeprus akTUBaLUU CpeHsisi

Ilpu yBenuuenuu Temmneparypsl Ha40°C cKopocTh peaknuiu Bo3pocia B 81 pas, TemnepaTypHbIU
K03()pUIHeHT CKOPOCTH peaKkLiy paBeH:

2

4

+3

5

Ha ckonbKo rpafycoB cjiefyeT MOBBICUTH TeMIIepaTypy ra3000pa3Hoil CMecH /ijisl yBe/IHYeHHs
CKOpPOCTH peaknuu B 16 pa3 TemnepaTrypHbii Ko3((uijueHT paBeH 2:

20°C

30°C

+40°C

50°C



Ckopocrtb npsamou peakiyyu Hx(r ) + Ix(r ) = 2HI ( r ) npu noBbIlIeHUN AaBjieHNs B 5 pa3 B03-
pacrert:

B 5 pa3

+B 25 pa3

B 10 pa3

B 125 pa3

Eciu faB/ieHHe cMCTeMbl YBeJTMYUTCS B 2 pa3a, TO CKOPOCTh XMMUYecKol peakuuu 2Al (kp ) +
3Clx( r) = 2AICI3( Kp ) u3MeHHUTCH:

B 2 pasa

+B 8 pa3

B 16 pa3

B 32 pasa

Ckopoctb npsimoii peakiiuu COz( r ) + C(rpadur ) = 2CO(r ) npu mNoBbILIEHUH /JaB/IeHHus B 4
pa3a Bo3pacTeT:

B 4 pa3a

B 8 pa3

+B 16 pa3

B 32 paza

MaremaTH4yecKUM BbIpa)keHHeM 3aKOHa JieMCTByIoIMX Macc A peakiyuu C (rpadur ) + 2N2 O
(r)=CO2(r) + 2N2( r) ABiseTcH :

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

v=k C(C) - C (N20)%

+u =k C (N20)?;

v =k C(CO) -C (N2)2.

Ecau npu noBbilieHnH Temneparypbl Ha 30° cKOpoCTh peakijuu yBe/IMuu/iach B 27 pas, Temiie-
paTypHbIH K03 (PHIMeHT CKOPOCTH peaKIju¥ paBeH:

8

2

4

+3

Ecnu TemnepaTrypHbiM K03((HIjMeHT CKOPOCTH peakIiiy paBeH 2, a TeMneparypa Bo3poc/ia Ha
20°, TO BO CKOJ/IBKO pa3 CKOPOCTH peaKijMy Bo3pacrer?

+4

8

16

32

Ec/i 00beM 3aKpBITOH CHCTEMBI, B KOTOPO# YCTaHOBH/IOCH XUMUUYeCcKoe paBHoBecue 2S0: (1) +
02 (r) - 2S03 (T ), YMEHBILIUTD:

TO CKOPOCTH TIPSIMOM ¥ 0OpaTHOM peakI[uii OCTaHyTCSl paBHBIMU;

+CKOpOCTh TIPSIMOM peakLy CcTaHeT 0oJibIlie CKOPOCTH 0OpaTHOM peakivi;

CKOPOCTD TIPSIMOM peakIiy CTaHeT MeHbIlle CKOPOCTH 00paTHOM peakiyy;

paBHOBecCHe He CMEeCTUTCS

K cMelieHHI0 XMMHY€CKOT'0 PAaBHOBECHsI PeaKIuu
4HCI (r) + O2(1) » 2 Cl2(T1) + 2 H20 (r) B/IeBO B 3aKpbITOM CHUCTeMe NMPUBeJeT :
nobapyieHre KUCI0poza



+100aBieHre XJo0pa
BBe/IEHME KaTajM3aTopa
MOHVKEHUE J1aB/IeHuUsT

IIpu yBesiMueHUH JJaB/IeHUs PaBHOBeCHe peaKInu
CO(r)+HO(r) o COx(r)+Hxr); AH® =41 K/Ix :

CMECTUTCSI BJIEBO

CMECTUTCSI BIIPaBO

+He CMeCTUTCA

CKOpOCTb TIPSIMOM peakLvy CcTaHeT 00JibIlle CKOPOCTH 00paTHOM peakiuu

KoHcTaHTa paBHOBeCHs peaKI[uu
CO(r) + CaO(Kp) - CaCOs3(kp ):
Kp =[CO2 ] [Ca0]/ [CaCO3]

Kp =[CO2 ]/[CaCO3]

+Kp = 1/[CO2]

Kp = [Ca0]/ [CaCO3]

PaBHOBecue peakyuu

27ZnS (kp) +302(r) « 2ZnO(xp ) + 2SO2( Kp ), A H < 0 cMecTUTCS B/IeBO:
TIPY YBeJIMUeHUM KOHLIEHTPaLMU KUCI0poJa

+I0MOJIHUTE/IbHOM BBeieHnH ZnO

+TI0BBILIIEHUU TeMIepaTyphbl

TOBBILLIEHUM [AB/I€HUS

KoHcTaHTa XUMHUYeCKOro paBHOBeCHs MOKa3bIBaeT:

+COOTHOLLEHNE MOJISIPHBIX KOHL[eHTpaLMii IPOAYKTOB PeakLiM1 U UCXOJHbIX BellleCTB B COCTOSTHUU
XMMUUECKOr0 PABHOBECHSI;

BO CKOJIbKO Pa3 MOJISIPHbIe KOHLIEHTPALMM UCXOJHBIX BeIeCTB 00/IbIlie KOHIIeHTpaluii IPOAYKTOB pe-
aKLWu;

COOTHOIIIEHUe CKOPOCTel MPSIMOM M 00paTHOW peakIvi;

COOTHOIIIEHHE SHEePTUid aKTUBALIMY TIPSIMOI ¥ 00paTHOM peakiyii

B BbIpakeHHe KOHCTAHThI PaBHOBeCHS PeaKI[uH He BXOAAT KOHLIeHTPali B3auMO/IeHCTBYI0-
111704

ra3000pa3HbIX BEIeCTB

JKUJIKHX BelLleCTB

+ TBep/bIX BeljecTB

PacTBOPEHHbIX BeILeCTB

KoncranTa paBHoBecusi peaknuu 2CO(r ) + Oz(r ) = 2C0z(r):
+ Kp = [CO2]¥ [COJ? [O2]

Kp =[CO2] /[CO]

Kp = 1/[CO2]

Kp = [COJ/ [CO2]

PaBHoOBecue peakuuu

CO>(r) + CaO(kxp ) = CaCO3( Kp ), AH< 0, cMecTHTCS B/IEBO:
TIpU TIOBBILLIEHUH JjaB/IeHUs

TOBbILLIEHUH KOHLeHTpaLuu CO2

JoroHuTe1bHOM BBegeHnun CaCOs3

+TIOBBIIIEHUU TEMIePaTyphbI



B kaxkoii P€aKIu1 YBe/IHUEHHUE o0beMa CHCTeMbI He BbI30BeT
CMeIeHusl paBHOBECHUA:

2S02(r)+0O2(1r) « 2SO3(1)

N> O4(F) © 2N02(F)

+Hy(r)+ Cly(T) & 2HCI(T)

No(r)+3Hox(r) « 2NH3(r)

B Kakoii peakljiu yBe/IMYeHHEe 00beMa CHCTeMbI BbI30BET CMellleHHe PaBHOBeCHS B CTOPOHY MC-
XO/JJHBIX BellecTB:

2SO 2(r) +302(r) « 2503(1)

+N204(1T) & 2NO2(T)

Ho(r)+Cl(r) « 2HCI(1)

Ha(r)+Ixr) « 2HI(r)

PaBHoBecue peakuuu CO2(r ) + C(rpadur ) ~ 2CO(r ) npu NoBbILIEHUH AaB/IeHHS:
He CMeCTUTCS
CMEeCTHUTCSI B CTOPOHY KOHEUHBIX ITPOJYKTOB
+CMeCTUTCH B CTOPOHY UCXOJHBIX BeL[eCTB
V3MEHUTCS TMHEWHO
Bomnpocs! A/isi codeceoBaHusA 1o paspeny «PacTBopbi»
1. Tlonsitue pacTBopa. DJIEKTPOJIMTHYECKass Teopuss 0Opa3oBaHusl pacTBOPOB. CIiocOOBI BhIpaXKEHMUS
KOHLIeHTpaLM1 pacTBOPOB.
2. [Tuccoryaliys 3JIeKTPOJIMTOB B BOAHBIX pacTBopax. Ciabble M CUIbHBIE 37IeKTPOIUTHI. KOHCTaHTa 1
CTerneHb 3/1eKTPOIMTUUECKOU JUCCOLMALMN.
3. Cpesa BOJHBIX paCTBOPOB: KHMCJIasl, HeUTpasibHas, IjesiouHasi. Pacuer pH cu/IbHBIX U ClabbIX 3/1€K-
TPOJIUTOB.
4. Peak1iuv MIOHHOTO 0OMeHa. 'uaposn3 comel.
5. OcHOBHBIE N0/10)KeHUS] KOOP/AWHALMOHHOM TEOPUH.
6. OCHOBHBI€ TUITbI U HOMEHK/IaTypa KOMIUIEKCHBIX COeZJMHEeHUMN.
7. Tlpyposia XMMUUECKOW CBsI3M B KOMILIEKCHBIX COeJIMHeHUsX. Jluccoupanusi KOMIIEKCHBIX COefiv-
HEHW B pacTBOpax.

Tunossle 3afaum 110 pasaeny «PacTrBopbi»

1. BeiunciuTe MOMSUIBHYIO Y 9KBHBA/IeHTHYHO KOHL|eHTpaluu 12% -ro pactBopa cynbgara am-
MoOHUS ( TIOTHOCTB pactBopa 1,069 r/mn).

2. Bplunc/ivMTe 5KBUBA/JIEHTHYHO KOHLIEHTPALMI0 U MOJISIDHYIO [O/I0 Cy/b(ara aqtOMUHUS B
20% - HOM pacTBOpe MIOTHOCTBIO 1,226 /M.

3. DKBMBaJIeHTHasi KOHILIeHTpaLysi KapboHaTa HaTpusi B pacTBope moTHOCThIO 1,040 paBHa
0,80 H. Bbruncivte MacCOBYIO /IO/IF0 ¥ MOJISIPHYIO JIOJTFO KapOOHaTa HaTpHs B paCTBODE.

4. MonsipHasi KOHL|eHTpaLys TUAPOKCH/a HaTpUs B pacTBOpe MI0THOCTBIO 1,180 paBHa 4,85 M.
Bbruncinre MaccoByro 00 THAPOKCH/Ia HATPUSL M MOJISTIBHOCTb PacTBOPa.

5. KakoBa macca xyiopy/ia Kanbliys, Heobxogumasi st purotosyienust 250 mn 2H pactBopa?
Bolunciure MOJISIZIBHOCTB pacTBOpa, ec/iv ero maoTHocTs 1,050 r/mit.

6. KakoBa Macca kapboHaTa HaTpusi, HeobxoauMasi s ipurotosseHust 200 mi 0,7 M pactBo-
pa? Beruuciivre MOJIIPHYIO JOJIIO COJIA B 3TOM pacTBOpe, ec/y ero maoTHocTs 1,070 r/mi.

7. Ckosibko M1 96% - ro pacTBOpa CepHOM KMC/IOTHI MJIOTHOCTbIO 1,84 r/M/1 HY»KHO B3AITb JJIsI
npurotossienus 0,5 1 0,2 H pactBopa. Berurcivre MO/IS/IBHOCTL UCXOAHOIO pacTBOpA.

8. Ckonbko mi 6,35 H pactBopa cynbdara aMmMoHus (T7I0THOCTb pactBopa 1,200 r/mMi1) Hy>KHO
B34ATb [/ npurotos/eHusa 200 mi 10% -ro pactsopa miaotHocTerO 1,057 r/Ma? Belunciure 3KBHBa-
JIEHTHYIO KOHLIEHTpaL[1}0 KOHEYHOI'0 pacTBopa.



9. BeruncimTe MOJISIPHYIO KOHLIEHTPALMI0 U MOJISIPHYIO [10J110 HUTpaTta Kamus B 20% - HOM pac-
TBOpE TIOTHOCTBIO 1,056 r/m.

10. Kakoit o6bem Bo/pl Hy>kHO fo6aButh K 300 M 2,8 H pacTBopa cepHOI KHC/IOTHI TJIOTHO-
cteto 1,085 r/mn gjis nonydyenus 9% -ro pacteopa? Beunrc/ivTe MoJsiZIbBHOCTb KUCXOAHOTO pacTBopa.

11. Bblunc/vTe 3KBHMBAJIEHTHYIO KOHL[EHTPALIUIO U MaCCOBYIO JJOJIF0 HATpara MarHus B 16% -
HOM pacTBOpe IJIOTHOCThIO 1,127 r/mi.
TecToBble 3aiaHNA /I TeKYyILero KOHTPOJ/isi 3HAaHUU 10 pa3jeny «PacTBopbi»:

CooTHecuTe Croco0bl BEIPAKEHHs KOHIeHTPAI[UH U eJUHULbI H3MePeHUs1 KOHLEHTP al[uid

1. MosisipHast 4. % (25%)

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

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

4. poLeHTHast 1. Monb/1 (25%)
/M

IIpouieHTHasA KOHI|eHTpaILUs — 3TO:
Macca BeljecTBa B 1 M pacTBopa
MOJIb BelllecTBa B 1 KI' paCTBOpPUTEIS
MOJIb BelllecTBa B 1 IMTpe pacTBopa
+Macca BelectBa B 100 r pacTtBopa

MoJisipHas KOHIIeHTpaus — 3T0:
Macca BelljecTBa B 1 M1 pacTBopa
MOJIb BelllecTBa B 1 KI' paCTBOPUTEIS
+ MOJIb BelllecTBa B 1 IMTpe pacTBopa
Macca Benjecta B 100 r pactBopa

CK0/IbKO r'PaMMOB PacTBOPEHHOT0 BellleCTBa Coiep>XUTcA B 50 T pacTBOpa ¢ MaccoBoi#l AoJiei
(B-Ba) = 10%?

10r

20r

+ 51

40r

CKO0/IbKO M0J/IeH PaCTBOPEHHOI'0 BellleCTBa COAePXUTCA B 1 /1 AeiMMO/IAPHOro pacTBopa?
0,2Mo0/1b

1monb

+ 0,1Mmob

0,01monn

Kakue u3 cieyomux 3/1eKTPOIUTOB NPH Auccoruanuu oopasyomux nousl H* u OH™ oaHo-
BpeMeHHO?

Ca(OH)2

KOH

HzPOq4

+AI(OH)3

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

+KOH

H>S



H3PO4

CKo0J/IbKO HOHOB 00pa3yeTcs npu Auccoruanuu Mmosiekyasl (NH4)2S04?
2

6

+3

4

Kakue 3JIEKTPOJII/IT])I B UOHHOM ypaBHeHHH Cﬂenymmfﬁ/i peaKuI/II/I 34IIMCBIBAOTCA B BH/ie HOHOB:
CaCO3

+HI

+Cal

CO2

Kakue BemecTBa 06pasyoT NPy JUCCONMALUY HOHBI Mn?*?
KMnOq4

+MnClI>

Na>MnOg4

MnO3

Kakmue 3/1eKTpo/IMTHI 00pa3yl0T NpH JUCCOLHALMHU XI0pu/-uoHbI CI™?
KCIO3

+HCI

Ca(CIO):

HCIO

Kakue 13 cieiyoiux 3/1eKTPO/IUTOB AB/IAIOTCA C/Ia0bIMU?
H>SO4

NaCl

AI(NO3)3

+H3PO4

Kakue BemjecTBa B MOHHOM YPaBHEeHUM C/IefyIoiell peaKijuu 3aluCbIBAlTCA B BH/Ie MOJIEKYJT:
+H>S

Pb(NO3)2

+PbS

HNO3

YeMy paBHO HOHHOE TIpoHu3BeeHne BojbI (t = 25°C)?

10—12

10-10

+10—14

109

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

12

+5

9

Kakue u3 c/ieyroiux coJieil He MoABeprarTcs rufpoausy?
PbNO3
+KNO3



AIx(SO4)3
Pb,CO3

PacTBOopbI, KAKHUX 3/1eKTPO/IMTOB XapaKTepU3yKTca 3HadyeHusamu pH > 7?
+NaCO3

+CaS

AI(NO3)3

BaCl

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

4

7

+14

Kakyro okpacky npuodperaer JJakMyC B HeUTpPa/IbHOH cpepe?
Ma/TMHOBYHO

CUHIOHO

KpacHY0

+(duroneToBy10

PacTBopbl, Kakux coJ1eil XapakTepu3ylTcsa 3HaueHusimu pH < 7?
NaBr

+Cd(NOs3)2

+FeCI3

+CuSO4

TIpu B3aMMO/IeiCTBHH, KaKUX ABYX BEIIeCTB, MPOMCXOUT PeaKijusa HedTpaTu3auu?
NaCI+AgNO3

BaCl>+H>O

+NaOH+HNO3

BaCl>+H>S04

19 ma 11 %-ro pacteopa KOH ( p = 1,01 r/cm®) ecmemaiu

¢ 200 M1 Boapl. PaccunTaiiTe MOJISIpHYIO A0/TH0 TTOJTy4eHHOTO PacTBopa.
0,0029;

+0,0031;

0,0034;

0,0028 .

Ha neiiTpa/m3anuio 50 cv pacTBopa KMC/IOTHI H3pacxooBaHo 25 cv? 0,5 H pacTBopa Ie/104H.
Uemy paBHA MoOJIsipHasi KOHL|eHTPaLUsi J)KBUBa/IeHTa (HOPMa/IbHOCTh) KMC/IOThI?

+0,25 Mo/b 3KB/JT

0,5 MoJIb 5KB/N

2,5 MOJb 3KB/7

1 MoJb KB/

Kakoii 06sem 50 %- ro pacrBopa KOH ( p = 1,538 r/cm3) Tpedyercs ans npurorosienust 31 0,1
M pacrBopa KOH?

10,5 mn

+21,85 mn

30,4 mn



42,25 mn

Bpruncaure MosisipHyr0 KoHIleHTpanuw 20 %-ro pacrsopa
xyiopuja Kaabnua (p = 1,178 r/ ecm?)

4,24 Mn

+2,12 Mo/b/ 11

1,06 mn

4,24 mn

5 M1 30 %-ro pacrBopa NaOH ( p = 1,1 r/ cm3) cmemanu ¢ 1 1 Bogbl. KakoBa MosisipHasi KOH-
LleHTpalys MoJIy4eHHOro pacrsopa?

0,035 Monw/n

+0,041 mosn/n

0,050 monw/ n

0,045 monw/ 1

Kakoii 00sem 20 %-ro pacrBopa KOH ( p = 1,238 r/ cm3) Tpedyercs asisi npuroroBsienus 2 i 0,2
M pacreopa KOH?

100 mn

+90,47 mn

105,5 mn

125,35 mn

UYemy paBHa MaccoBas KoHieHTpanusa 3 M pacrBopa NaOH ( p = 1,328 r/cm3)?
11 %;

+9 %;

10 %;

8 %.

3r H2SO4 pacrBopeno B 50 M1 Bojbl. UeMy paBHa MoJisipHasi KOHLIeHTpaLUs JKBUBaJ/IeHTa AaH-
HOI0 PacTBOPA, €C/IM ero IIOTHOCTHL cocTassser 1,01 r/ ecm3?

2,34 MoJIb 5KB/N

+1,17 MOJIb 3KB//

0,55 MoJ1b 5KB/N

1,03 momb KB/

Omnpepenure Maccy 3 %-ro pacTBopa nepoKcuja BoAOPOAA eC/Id OH MO/Ty4YeH NPy pa30aB/ieHHuN
50r 30%- ro pacrBopa.

100r

+500 1

5000 r

300r

Kakoii 06sem 10 %- ro pacreopa Na OH ( p =1,2 r/ cm3) Tpebyercs st npurorossienus 2 0,1
M pactBopa?

100 mn

90,5 mn

+66,7 M

125,4 mn

CKO0/IbKO r'PaMMOB XJIOPHCTOr0 Ka/iusi HaJo pactBoputh B 90 r 8%-ro pacrBopa 3Toi cou,
yTO00BI MOTyYeHHbIN pacTBop craix 10%- m?



+2T
8r
10r
1r

60 r 5 %-ro pacTBopa cy/b¢ara Megu Bbinapuwiy o 50r. Onpejaenure MacCoBYIO /0JII0 COJIA B
MO/Iy4YeHHOM pacTBope.

7 %

8 %

12 %

+6 %

PaccuuTtaure pH 0,02 M pacrBopa CH3COOH

pH = 2,0;
pH =4,1;
pH = 1,61;
+pH = 3,2.

Bpruncaure crenens gucconpanuu U pH 0,001 M pactsopa HCN.
o =1, pH = 3,0;

+a=0,89-1073, pH = 6,1;

a=0,78-10"3, pH = 6,8;

a=0,89-102, pH =4,1.

Kakue M3 JaHHBIX peaKiuii NPOTEKAT B PaCTBOpe HeoGpaTUMo?
+K, SO3 + HCI =

+Nap CO3 + H2 SO4 =

K2 S04 + NaCl =

+KCN + HNO3 =

PaccuuTtaiite pH 0,001 M pacrBopa Ba(OH)>.
pH =11,25

+pH =11

pH =3,75

pH =3.

Kakwue 13 JaHHBIX PeaKuil MPOTeKalT B PacTBOpe HeoOpaTumMo?
+Ba(NO 3)2+ H> SO4 =

Ba(NO 3)>+ NaCl =

+AI(NO 3)3 + KOH =

KOH + HCIO4 =

Paccunraiite pH 1 pOH 0,0001 M pacrBopa H>CO3, yuuThiBasi T0/IbKO NepPBYI0 CTyIlIeHb AMC-
COLlMALUH .

pH =8,83, pOH = 5,17;

pH =4, pOH =10;

pH =10, pOH = 4;

+pH =5,17, pOH = 8,83.

TunoBbie 3d/id4M 110 pa3jeiay: «OKHMC/INTE/TBbHO-BOCCTAaHOBUTE/IbHbIE nponeccon»



CocTaBbTe ypaBHEHHE OKHCIUTE/IbHO-BOCCTAHOBUTEIBHOM peakluu, UAyller Mo Caefyrolen cxeme.
PaccraBbTe KO3 uLeHTbl B ypaBHEHUHN PeaKI1H.
s Kakaou peakUM YKa)KUTe, KaKOe BeLIeCTBO SIBJSIETCS OKUC/IUTE/eM, Kakoe - BOCCTaHOBUTE-
JieM; Kakoe BelLleCTBO OKMC/ISIeTCsI, KaKoe - BOCCTaHAB/IMBAETCS.
1. KMnOg4+ H3PO3+ H2SO4 — MnSOs+ H3PO4+ KzSO4 + H2O
2.NaxSO3 + KMnO4 + H)O - NaxSO4 + MnO; + KOH
3.KBr + KBrO3 + HoSO4 — Bro + KxSO4 + HoO
4 KMnOg4+ NaSO3 + KOH - KxMnO4 + NaxSO4 + H,O
5.AsHs + HNO3 - H3AsO4+ NO, + HO
6.Cd + KMnO4 + HSO4 —» CdSO4 + MnSO4 + K2SO4 + Ho0O
7.Cr03 + KC103 + KOH - KoCrO4 + KC1 + H2O
8.MnSO4 + PbO, + HNO3 - HMnO4 + Pb(NO3) + PbSO4 + HO
9.FeSO;4 + KoCrO7 + HaSO4 — Fex(SO4)3 + Cra(SO4)s + K2SO4 + H,0O
10.KoCrO7 + H3PO3 + HoSO4 — Cr(SO4)3 + H3PO4 + KoSO4 + H)O
11.H3AsO3 + KMnOs + H2SOs — H3AsO4 + MnSOs4 + K2SO4 + H2O
[ns cnepyrommx 3ajaHuil  COCTaBbTe CXeMy, HalUILIWTEe YpPaBHEHUs 371eKTPOAHBIX MPOLIeCCOB
u BbluncuTe 3/]C raibBaHUUYECKOro 3/1ieMeHTa, COCTOSILero U3 AByX MeTaslioB, onyieHHbiX B 0,1 M
pacTBOp HUTPATOB 3TUX META/IOB, €CJIU MeTasllbl;
12. Cepebpo 1 Mefb.
13. Meap ¥ MarHuii.
14. Xpom u mefib.
15. Hukenb 1 [IUHK.
16. Cepebpo 1 Xpom.
17. MarHuii u xene30.
18. OnoBo u cepebpo.
19. CBuHel 1 KOOA/bT.
20. OJI0BO ¥ LIUHK.
21. JKesie30 v HUKEJIb.
22. Cepebpo U 0710BO.

TecToBbIe 3d/ldHUA /I TEKYIEro KOHTPoJis 3HAHHUM 10 pa3jeny «OKUC/IUTe/TBHO-
BOCCTAHOBHUTE/IbHbIE PeaKIIUN»:

CooTHecuTe CTereHH OKMC/IeHHA MdprdfHiid B COeJMHEHUAX

A. Mn 1. +6 (25%)

b. MnO 2.0 (25%)

B. KMnOg4 3. +2(25%)

I'. Ko MnOy4 4. +7(25%)
5.-2

CooTHecuTe CTeleHH OKMC/IeHHA Cepbl B COeAMHEHUAX

1.S 2. +4 (25%)

2.50; 1.0 (25%)

3. Hy SO3 4. -2 (25%)

4. Al,Ss 3. +4 (25%)
+3

CooTHecuTe CTeleHH OKMC/IeHHA XpoOMa B COeAUHEHUAX

1. Cr 2. + 3(25%)
2. Cr203 1.0 (25%)
3. K2Cr 207 4. +6 (25%)




4. K2CrO 4 3. +6 (25%)

+3

Ykaxure BelnecrBa, KOTOpre MOI‘yT HPOHBJIHTI) TOJIBKO OKHC/IUTE/IbHBIE CBOﬁCTBa:
+KClO4

H,S

PbO»

+K>Cr 207

Ykaxure BelnecTs, KOTOpble MOFyT HPOHBJIHTI) TOJIBKO BOCCTAHOBHUTE/IBHbIE CBOﬁCTBa:
+Fe

+H,S

HNO;

K>Cr 207

YKaXuTe HOMepPa BeIeCTB, 00/1aa0IIHMX OKUC/TUTE/THHO-BOCCTAHOBUTE/IHHOM JJBOMCTBEHHO-
CTBIO:

PbO>

+HNO>

Al Sz

+S

YKakuTe peakijuy, Npyu NPOoTeKaHUH KOTOPHIX a30T NPOABJsAeT OKUCIUTe/TbHbIe CBOHCTBA:
NH; + 302 =6H20 + N»

+As; O3 + 2HNO3 + H2 O = 2H3 AsO 4+ 2NO

Br, + HNO2 + H, O = HNO 3 + 2HBr

+3PbS+ 8HNO3 = 3S + 2NO + 3Pb(NO3). + 4H>0

Kakue U3 npuBe/JeHHbIX HH)Ke PeaKiiid AB/ISITCA OKHUC/IUTE/TbHO - BOCCTAHOBUTE/IHHBIMH :
+H > + Brp = 2HBr

+Zn + SnCl, = ZnCl; + Sn

H > S04 + Ba(OH), = BaS0s4 + 2H>0

NH3 + HCIl = NH4Cl

B Kakux peakiusix KMC/IOPOJ BHINO/THSET PO/Ib BOCCTAHOBUTE/ISA?
+H 202 + HIOz;=1 + H, O + Oy

+AgNO3t—- Ag+ NO 2+ O

Mg + O2 = MgO

Ag + H»S + O = H2O + AgS

Kakue M3 0KHC/IUTE/TbHO - BOCCTAHOBUTE/IBHBIX peaKunﬁ ABJIAIOTCHA pedKIlUAMHU BHYTPHUMOJ1€-
KYJ/IAPHOI'0 OKUC/IEHUSA- BOCCTAHOBJ/ICHUS?

+(NH4)2Cr207 - N2 + Cr2 O3 + H20;

+KClO3 - KCIl+ Oy;

Ag +H)S+02, =H, O + Agzs;

H > + Br, = 2HBr.

Kakue u3 peaKunﬁ ABJ/IAKTCA pedaKIIUAMHA MEXXMOJ/IEKY/IAPHOTO0 OKHC/ICHUSI-BOCCTAHOBJ/ICHUA?
(NH4)2Cr2 O7 — Nz + Cr203 + H20

KClO3 - KCI + O2

+Ag + HpS + O = H2O + AgoS

+H> + Br, = 2HBr



Kakue 13 peakijuii ABJIAITCA PeaKIUAMHA JUCIPONOPI{MOHUPOBAHMUSA?
+4H3PO3 = 3 + H3PO4 + PH3

+3I + 6KOH = KIO3 + 5KI + 3H>0

Mg + O2 = MgO

Ag + H>S + O = HxO + AgS

Kakoii u3 MeTa/1I/I0B BBINOJIHAET POJIb KaTo/ia B raJlbBAHMYECKHX 3/IEMEeHTaxX, 00pa30BaHHBIX
3/IeKTPO/laMM:

Ni | Ni*?|| Sn*? |Sn;

Mg | Mg™|| Cr*|Cr

Sn u Mg

+Sn u Cr

Ni u Cr

Ni u Mg

Kakoii U3 MeTa/I/I0OB BBINO/IHAET PO/Ib aHO/IA B Ta/IbBaHUYECKHX Y/IEMEHTaX, 00pa30BaHHbIX
3/IeKTPO/JaMH

Ni | Ni*?|| Sn*? |Sn;

Mg | Mg™|| Cr*|Cr

Snu Mg

Snu Cr

Niu Cr

+Ni u Mg

N3 yeTbipex meTa/lioB — Ag, Cu, Al, Mg BbiGepuTe napy, Koropasi o0ecieduT HanOosIbIee 3Ha-
yenue JJIC .

Ag, Cu

Al, Mg

Cu, Al

+ Ag, Mg

OnpepjeuTe 3HaYeHHe cTa”AapTHOM J/IC ralbBaHMYECKOro 3/1EMeHTa, UCII0/Ib3ys TOK000pa-
3yI0LIYI0 Peaki{I0, KOTopas nporeKaer npu ero padore: 2A1° + 3Ni*? .. 2AlI*3 + 3Ni’.

~1,41 B;

1,91 B;

+1,41 B;

-1,91 B.

KOHIeHTPaIMOHHbIH 3/IEMEHT COCTOMT M3 AIBYX cepeOpAaHbIX 371eKTpooB ¢ C Ag' = 10! mo/ib/n
y oaHoro 3;ekTpoaa u C Ag' = 10~ mosn/n y apyroro. Paccuuraiite 3/IC 3/1emMeHTa.

+0,18 B

1,18 B

-0,18 B

11,8 B

I'anbBaHUYECKHH 3/1eMeHT COCTOUT U3 cepedpsIHOro 3/1eKTPO/a, MorpyxeHHoro B 1 M pacrBop
AgNO3, u cTaHAaPTHOTO BOJOPOAHOrO 3/1eKTpoAa. Paccuntaiite 3/IC 3/1eMeHTa.

+0,8 B

8,0B

-0,8 B

0,08 B



Onpepenure 3/1C rajjbBaHNUeCKOro 3/ieMeHTa, COCTOSILLEro

W3 MarHueBOH M JKe/Jle3HOM IUIACTHMHOK, NMOrpyXeHHbIX B 1 M pacTBOpbl HMTPATOB 3THX
MeTaJ/l/IoB .

+1,92 B

0,19 B

-1,92B

19,2 B

Onpeaenure 3/|C B raibBaHHYECKOM 3J/ieMeHTe , 00Pa30BaHHOM II0 CXeMe
Sn |[Sn*?] = 0,001 M || [Pb*?] =1M | Pb?

+0,1 B

0,01 B

-0,1 B

1B

Kakoii U3 mNepeurc/jieHHbIX HIKE META//IOB He MOXXeT ObITh MO/Iy4YeH 31eKTPOo/IM30M
PacTBOPOB ero cou?

+Li

Sn

Ag

Bi

B Kakoil moc/eJ0BaTe/IbHOCTH Ha Karoje OyAyT BOCCTAaHAB/IMBAaTbCAd KaTHOHBI MeTaJl-
q0B : Cu*?; Zn*?; Ag*; Cr*® M3 ux cMecd B BOJHOM pacTBope ?

Cu*?; Zn*?; Ag*; Cr*3

Zn*?; Ag*; Cr'3; Cu*?

+Ag*; Cu*?; Cr*3; Zn*?

Cr*3; Cu*?; Zn*?; Ag*

Kakoii 06beM xsiopa (V) BBIAEIUTCA NPH 3JIEKTPO/IM3e paciylaBa X/I0pH/a a/TIOMHHUS TPH
nponyckannu 96500 Kn snekrpuuecrBa

(ny.)?

11,2

+5,6

22,4

56

Kakoe kosmuectBo 3/ekTpuuectBa ( Ki) Heo0xoauMo mponmycTUTh Yepe3 paciijiaB THAPOK-
cua HarTpusA, YyTo0bl HAa aHOJAe BBIASJIWIOCH 5,6 /1 Kucaopoaa (H.y.)?

1000

96,500

+96500

965

Kakasa macca (r) a/loMMHHSI BBIfAGJIUTCS NPHU 3/1€KTPO/IH3e

pacniaBa X/I0puja a/JlOMHHHSA, eC/IM 4epe3 3/1eKTPOJIUT MPONyCKaTh
96500 K 3sekTpuyecrBa?

27

3

+9

18



I[Ipu »3/eKTpo/iM3e BOJHBIX PAacTBOPOB KaKHX cojieM Ha rpauToBOM aHOAe BbIJe/IsieTcCs
KHUC/I0POA?

+NaNOQOs ; CuSOq4 ; CaCOs;

CuCly; CuS; NiBry;

CuCl; ; CuS; NaNOs3;

CuS; NiBr; ; CaCOs3.

MeTta/Uibl Kakoro psijla MOryT ObITh MOJIydYeHBbI 3/IEKTPO/IM30M PpacIljIaBOB MX COJIel W
He MOryT OBITh MOJIy4eHbI 3/IEKTPO/IM30M PACTBOPOB 3THX COJIeH?

+K; Na; Li;

Ba; K; Cd;

Cu; K; Cr;

Na; Cu; Ba.

IIpn 3nekTposiu3e BoAbl B TeueHue 1 yaca ObuI0 mosrydeHo 56 1 Bojgopoaa ( H.y.). Ompe-
JenuTe cuiay Toka (A), mpomiejmiero uepes 3jJieKTpoJiu3ep .

1,34

+134

26,8

268

IIpy B3aMMOJEHCTBUM KaKHX KHCIOT C IMHKOM BBIJIe/IA€TCA BOJOPOJ :
HNO; (k)

HNOs(p)

+HCI

+H2 SO4(p)

Kakue MeTa/uibl MIPH B3auMO/JEHCTBHM C COJITHOH M pa30aB/IeHHOW CEPHOW KHC/IOTOM
He BBITECHSKOT M3 HHUX BOJIOPOJA:

+Cu

+Ag

Mg

Ba

Kakue U3 MeTa/l/IOB BBITECHAKT U3 IIe/I0Ueil BOJOPOA ?
+Al;
Mg;
Cu;
+Zn

C KakuM Hu3 BelecTB Oy/eT pearmpoBarb MeAb?
NaOH

+AgCl

H>O

HCl

C KakuMHU M3 BeleCTB 0OyJeT B3auMO/IeliCTBOBATh a/TFOMUHHIA:
+Na OH

KNO2

+HCI

+H2 SO4(p)



C Kak¥MMH M3 BeIeCTB HHKe/Jb OyAeT pearMpoBarb NPH 00bIYHBIX YC/IOBHAX :
H>O

O2

+H> SO4(p)

+CuS0Oq4

Kakoii U3 MeTa/u10B NacCMBUPYETCsl NMPH KOHTAKTe C BO3AYXOM?
Cu

K

Au

+Al

Kakoii 3 Metas/uioB naccuBupyercsi npu KoHTakrte ¢ H> SO4( k) Ha xosoje ?
Cu

Au

K

+Al

Ha3oBuTe NpPOAYKT BOCCTAHOB/IEHHSI CEPHOH KOHIeHTPHUPOBAHHOM KHMCJIOTHI TNPH B3au-
MO/JICHICTBMH €e C aKTHBHBIMHM MeTa/UIaMH

+H>S

SO»

S

H>O

Ha3oBure MNPOAYKT BOCCTAHOBJ/IEHUSA CepHOﬁ KOHHEHTPHPOBaHHOﬁ KHCI0TbI TIPpH B3aH-
MOAEﬁCTBHI/I ee¢ C MAJIOAKTUBHBIMHU MeTa/I/IaMH

H,S

SO

S

+S0»;

Kakoii 3 MeTa/U10B MOJKeT BBINO/IHATH POJIb AHOAHOTO TOKPBITHS AJIs Keje3a?
Cu

Ag

Pb

+Mg

Kakoii TMII KOppo3uH — XHMHUYeCKasi WIM 3/IeKTPOXMMHYeCKass — peajiM3yercsi NpH KOH-
TaKTe :

1) yuHKa ¢ pa30aB/IeHHON CePHOV KUC/IOTOU ; 2) a/IIOMUHUSA ¢ Pa30aB/IeHHON a30THOW KHC-
JIOTOM ?

1 — xumMHueckas ; 2 — XuMHU4Jeckas ;

+1 — s/1eKTpoXUMHYecKasi; 2 — 37IeKTPOXUMUUEeCKast;

1 — xumunyeckas ; 2 — 3/IeKTPOXUMHUYECKas;

1 — sanekTpoxuMHUeckasi; 2 — XUMA4YecKasi .

YKaKuTe P/ MEeTa/UI0B, KOTOPbIe MOTYT BBINO/IHATH POJib
MPOTEKTOPOB IO OTHOIIEHUI0 K CBHHLIOBOMY H3/|€/IHI0, KOTOpOe
IKCIUTyaTHPYeTCs B 3JIEKTPO/IUTE, CO/ep>KalieM KHC/IOPOJ :

+Mg; Al; Ti



Ag; Au; Pt
Mg; Au; Pt
Al; Ti; Ag

Kakasa u3 cxeM KOpPpO3HMOHHOIr0 rajbBaHMUYecKOro jjieMeHTa 3amucaHa npaBuibHO? Ka-
KOl M3 MeTa/UIoB OyAeT pa3pyliaTbCsi B pe3y/bTaTe KOPPO3HH :

1) (5) Ti | H* | Mg (+);

2) (-) Mg |H" | Ti (+)?

1, paspymaercsa Ti

1, paspywaercas Mg

2, paspyuuaercs Ti

+2, paspyuiaercs Mg

Kakas M3 cxeM KOpPpPO3HOHHOr0 ra/ibBAaHHUECKOr0 3/IeMEeHTa 3amnucaHa npaBuiabHo? Ka-
KOW M3 MeTa/UIOB He Oy/JeT pa3pylmaThbc B pe3y/bTaTe KOPPO3WH :

1) ()Pb | H20; O 2 | Ag(+);

2) (-)Ag |H2 O; O 2 | Pb(+)?

1, Pb;

2, Pb;

+1, Ag;

2, Ag.

Meabs nokpbITa 0/10BoM. BbiOepuTe cxeMy KOPpPO3HOHHOIO ra/lbBAaHHYECKOIr0 3/IEMEHTa,
BO3HHMKAIOLIEro MpH HApyIleHUM IeJI0CTHOCTH MOKPBITUA B YCIOBHAX BJIaXHOUM aTrmocdepsbl

+(=)Sn | H20; O3 | Cu(+);
(—)Cu | H" | Sn(+);

()Sn | H'| Cu(+);

(-)Cu | H20; Oz | Sn(+).



Tabmuna 3 — Kpurepuu ouleHKH chOpMUPOBAHHOCTH KOMITETEHLIUN

Kop v HaumeHOBaHMe
WH/IMKAaTOpa JOCTHKeHHs
KOMIIeTeHLIUM (YacTu
KOMIIeTeHI[1H)

KpuTepuu orieHrBaHus COOPMUPOBAHHOCTH KOMIETeHIIMHY (UaCTH KOMIIeTeHI[HH)

Ha 6a30BOM ypoBHe

Ha MOBBIIIIEHHOM YDPOBHE

COOTBETCTBYET OL|eHKE «Y/IOBJIETBOPUTETBHO»
50-64% oT MakCUMaJILHOTO Oasia

COOTBETCTBYET OL[eHKE «XOPOIII0»
65-85% 0T MakCUMaJILHOTO basia

COOTBETCTBYeT OL|€HKe «OT/INU-
HO»

86-100% oT MakCUMAaJILHOI0 Oas-
Ja

3HaTh:

HN/I-1 3HaeT OCHOBHEBIE
eCTeCcTBeHHbIe, OM0/IorH-
yecKue U rpodeccro-
HaJIbHbIE TIOHATHUS U Me-
TO/IbI TP PeIleHrH 00-
iernpodeccuoHanbHbIX
3aJau, COBpeMeHHbIe
TEXHOJIOTHH C UCIT0JIb30-
BaHHeM ITpUOOpHO-
WHCTPYMEHTAJIbHOM 6a3bl

CTyZIeHT yCBOW/I OCHOBHOE CO/IepKaHUe MOJYJIsI
HEOpraHW4YeCKOW XMMHU, HO UMeeT MPo0eJib B
YCBOEHUM MaTepuasa, He MpensiTCTBYIOIIHe
JanbHelIeMy o0 yueHHo:

-B JIOTUYECKOM PaCCY>KZEHUHU HET CYIIleCTBEHHbBIX
oIIMOOK, HO JOMYyIIeHa CyIleCTBeHHas OIM0OKa B
MaTeMaTUYeCKUX pacueTax Mpy pelieHnn

3azay;

-nabopaTopHasi paboTa BBIITOTHEHA TTPABHIILHO HE
MeHee YeM HarloJIOBUHY WM [IOMyIleHa
CyIlleCTBEeHHast OIIMOKa B XOie IKCIIePUMEHTa, B
00bsicCHeHUH, B 0(hOpMJIeHHNHU paboThI, B
coOTFoIeHUH TTPABUIT TEXHUKH 0€30TacHOCTH MpH|
paboTe ¢ BelrjecTBaMu U 000pyOBaHUEM,
KOTOpasi UCTIPABJISETCS TI0 TPeOOBAHUIO YUUTEIS;
- MaTepuas u3/iaraeT HeCUCTeMaTU3UPOBAHHO,
(bparMeHTapHO, He BCer/ia MoC/eI0BaTeNbHO;
-TI0Ka3bIBaeT HEJOCTAaTOUYHYI0 C(HOPMHUPOBAHH
OT/IeJTbHBIX 3HAHWHM W YMEHHI; BBIBO/IbI U 000011
apryMeHTHUpPYeT €/1abo, A0MyCKaeT B HUX OLIMOKH
- IOMYCTW/ OLIMOKH ¥ HETOUHOCTH B HCIIO/Ib30B
HAyYHOV TE€PMHUHOJIOTHH, OTIpe/ieIeHUs TIOHSTUH
HE/[0OCTAaTOUHO YeTKHE;

- He MCTI0/Ib30Ba/l B KAUeCTBe JI0Ka3aTe/bCTBa

BBIBO/IbI M 0000111eHMst 13 Hab/roieHnH, (hakToB,

CTyIeHT TOKa3bIBaeT 3HAHUSI BCETO
W3y4YeHHOT'0 MPOTPaMMHOTO0 MaTepH-
ana. [aéT MoJHbIA M TMpaBWIbHbBIN
OTBET Ha OCHOBE M3yUeHHBIX TeOPH;
He3HauWTe/IbHbIe OIIMOKUA M HeJoué-
Thl TIPU BOCTIPOM3BEIEHUM W3yUeH-
HOrO0 Marepuasa, Orpe/ie/ieHHsl TI0-
HSTUWA Jan HeroJjHble, HeOoblve
HETOYHOCTU TP  KCII0/Ib30BaHUU
Hay4YHbIX TEPMHUHOB WM B BBIBOJ|AX
u 00001[eHUsIX U3 HAOMIOAeHUd U
OTBITOB; MaTepuas u3JiaraeT B Orpe-
JleJIeHHOW JIOTMYeCKOW TIociefioBa-
TEeJIbHOCTH, TIPU 3TOM [IOMyCKaeT Ofi-
Hy HerpyOyto ommmbKy umu He Oomee
JBYX HeJJOUETOB U MOXKET UX MCITpa-
BUTh CaMOCTOSITE/IbHO TIpH TpeboBa-
HUM WIK TIpU HeOOJBIION TIOMOIIU
TIpero/iaBaTesisi; B OCHOBHOM YCBOWJI
yueOHBI MaTepuas; TOATBEPXK/aeT
OTBET KOHKDETHBIMHM TPUMEPAMHU;
MPaBWILHO OTBEYAeT Ha JIOTOJIHU-
TeJIbHbIe BOTPOCHI TIPETo/jaBaTeris.

B noruueckoM paccy/eHUH U pe-

IMIeHWHW HeT CYIeCTBEeHHBLIX O]_HI/I6OK,

CrygeHT 1oKa3biBaeT riybokoe U
MoJIHOe 3HaHWe U TIOHUMaHUe
BCero o0bEMa IpOrpaMMHOrO Ma-
Tepyana; T[0JIHOe TIOHUMaHHe
CYLIHOCTH paccMaTpuBaeMbIX
TOHATHM, SIBJIEHUM W 3aKOHOMep-
HOCTel, Teopul, B3aMMOCBSI3el;
naboparopHasi paboTa BBITIO/IHE-
Ha TIOJHOCTBIO U TIPaBUJIBHO,
c/leslaHbl TIPABUJIbHBIE HaOJIIO/e-
HUS Y BBIBOJBI;

9KCTIepUMEHT  OCYIIeCTB/eH TI0
MJIaHy C YYeToM TeXHWKU Oe3-
OTMacHOCTH U TIpaBUa paboThl C
BellleCTBaMH U 000py/J0BaHUEM;




OINBITOB WJIX OOITYyCTHUJI OIIIMOKHU IMMPpH NX HU3JI0KEHK

HO 3a/jaua pellleHa HeparjoHa/IbHbIM
criocoboM WM JIOTyIeHO He Oosiee
JBYX HECYIL[ECTBEHHBIX OIINOOK.

Ymerh:

H/I-2 YmeeT UCnonb30-
BaTh OCHOBHbIE ecTe-
CTBEeHHbIe, OHMoJIorHuye-
CKue U rpodeccroHab-
HbI€ TIOHSITUS] U METO/IbI
TIPH peleHur obIenpo-
(deccruoHanbHBIX 3aiau

OTBeuaeT HeMO/IHO Ha BOMPOCHI Mpero/iaBaTesis
(yryckasi U OCHOBHOE), Wi BOCIIPOU3BOJUT
cofiep)KaHue TeKcTa yueOHMKa, HO HeZJOCTaTOYHO
MOHUMaeT OT/ie/ibHble TI0/I0XKeHUsI, UMeloLLre
Ba)KHOE 3HaueHHe B 3TOM TeKCTe.

OO6Hapy>KvBaeT HeJJOCTaTOYHOe TTOHUMaHHe
OT/IeTbHbIX TI0JI0KeHUM TIPU BOCTIPOM3BeIeHHUH
TeKCTa yueOHUKa (3amnuceli, MepBOMCTOYHUKOB) U]
OTBeYaeT HENOJIHO Ha BOMPOCHI IperojaBaresis
MyCKasi OfHY-/Be IrpyOble OIMOKY BLICTAB/ISETCS
JIeHTy, KOTOPBIA He COBCEM TBepZO BjiajleeT MaTe
JIOM, TpU OTBeTax JOMycKaeT MasoCyllleCTBex
TMOTPEIIHOCTH, WCKa)XKeHHUsI JIOTMUeckod Ioc/e]
TebHOCTH,

HETOUHYIO apr'yMeHTAaI[|I0 TeOPeTUUeCKUX
T0JIOXKeHWM, UCTIbIThIBAeT 3aTPyJHEHUsI PU
pelLleHnH J0CTaTOUHO CI0XKHBIX 3a/1ay.
WcnbiThiBaeT 3aTpy/iHeHUsI B TPUMEHEHWU 3H4
HeoOXOIUMBIX ZIJisl pellieHus 3a/jau pa3/TMUHbIX T
npu OOBSICHEHWM KOHKDETHBIX SIBJIEHMA Ha OC
Teopui 1

3aKOHOB, WM B TIOJTBEP>K/|€HUM KOHKPETHBIX 1P|
poB

MPaKTUYeCKOoro NMpUMeHeHHsl Teopuit

CTy#eHT yMeeT CaMOCTOSITe/IbHO
BbI/Ie/IATh TJIaBHbIe TIOJIOXKEHHSI B
M3yueHHOM MaTrepuase; Ha OCHOBa-
HUM (DaKTOB U TIPUMepPOB 0000ITIaTh,
JeflaTb  BBIBO/IbI,  yCTaHAB/IMBaTh
BHYTpUIIpeIMETHbIE CBsI3U. [Ipume-
HSIThb TIOJyYeHHble 3HaHWS Ha Tpak-
THKe B BUJOW3MEHEHHOW CHTYalUH,
co0rolIaTh  OCHOBHBIE  TIpaBWJIA
KY/JIbTypbl YCTHOW peud U COMpo-
BOXKZIaKOLl[ell MUCbMEHHOM, HCII0Jb-
30BaTh HayuHble TEPMUHBI; jlabopa-
TOpHasi paboTa BBINIOJIHEHA TIpa-
BUBHO,  C/leJlaHbl  TPaBWIbHBIE
HaO/MIO/IeHNsT U BBIBOJBI, HO TIpU
3TOM 3KCIIEDUMEHT TIPOBeZieH He
TIOJTHOCTBIO WM JIOTYIIEeHbI Hecylie-
CTBEHHbIE OIMOKHM B paboTe C Belle-
CTBaMH U 000pyJOBaHUEM.

CTyzieHT yMmMeeT COCTaBUTh IIOJI-
HbIW Y MpaBWIbHbIN OTBET Ha OC-
HOBe M3y4YeHHOTO MarepHuasa;
BBIJIEJIITh TJIaBHBIE TI0JIOXKEHHS],
CaMOCTOSITE/TBHO ~ TIOATBEPXK/ATh
OTBET KOHKPETHBIMHU TPUMEPaMH,
(hakTaMu; CaMOCTOSITE/ILHO U ap-
TYMEHTUPOBAHO [leJlaTh aHaJIu3,
000011IeHUs, BBIBOABI. Y CTaHaB-
JIUBaTh MEXMpeJMeTHbIe (Ha OC-
HOBe paHee TPUOOpeTeHHbIX 3Ha-
HUM) U BHYTPUIPEJMETHbIE CBf-
31, TBOPYECKU TPUMEHSTh TOJYy-
YeHHble 3HAaHWA B HE3HAKOMOM
CHUTYaLUH. [TocneoBaTesbHO,
y6TKO, CBSI3HO, OOOCHOBAHHO U
6e30mMO0YHO M3/araTh yueOHBbIH
Marepuas; JaBaTh OTBET B JIOTH-
YeCKOW T0C/Ie[JOBaTe/IbHOCTH C
HCI0/Ib30BaHHUEM TPUHATON Tep-
MHHOJIOTMHY; JleflaTh COOCTBEHHbIE
BBIBO/IbI; (hOPMY/IMPOBATh TOUHOE
oripefie/ieHMe W UCTOJIKOBAaHUE
OCHOBHBIX TIOHSITUH, 3aKOHOB,
TEOpUH; MPU OTBETE He MOBTOPSIThH
JIOC/IOBHO TEKCT yueOHHKa; M3/a-
raTb Marepuag JIMTepaTypHbIM
S3bIKOM; TIPAaBHJIBHO M 00cCTOSI-




TeJIbHO OTBeuaTb Ha [IOTIOJIHU-
Te/lbHbIe BOMPOCHl yuutessi. Ca-
MOCTOSITeJTbHO Y paljloHa/lbHO
WCII0/Ib30BaTh HarjsiiHble T0CO-
Ousi, CrpaBOUYHBIE MaTepHaJIbl,
yueOHUK, [OTIOIHUTE/BbHYIO JIU-
Teparypy, MepPBOMCTOYHUKY;
TPUMEHSITh CUCTEMY YCJIOBHBIX
0003HauUeHWI TIPU Be/IEHUH 3aliui-
cel, COMpPOBOXZAIOIIUX OTBET;
WCTIONb30BaHKe [jisl Jl0Ka3aTeslb-
CTBa BLIBOJIOB U3 HaO/OfIeHUH U
OTTbITOB;

Brazets:

N/1-3 Bnageet HaBbIKaMHU
000CHOBaHUsI U peanu3a-
11U B MpodecCcroHab-
HOMU J1esiTeIbHOCTHU CO-
BpeMeHHbIX TeXHOJIOTHI
C UCIM0JIb30BaHUEeM TIpu-
OopHO-
WHCTPYMEHTa/IbHOU 6a3bl

CTyzseHT BrazieeT HeoOXOAWMBbIMU HaBbIKAMU
paboTel ¢ mpubopamMu, uepTeXaMu, CXeMaMHu U
rpaduKaMu, COMyTCTBYIOLUUMHU OTBETY; 3auCH,
COTIPOBOXKZAIOII[HE OTBET, COOTBETCTBYIOT Tpe-
OOBaHUSAM.

CryzeHT He oOmafaeT 10CTaTOYHBIM
HaBBIKOM PabOTHI CO CIIPAaBOYHOM /1M
TepaTypol, yueOHUKOM, IepPBOMCTOYUA
HUKaMy (TIPaBWJIbHO OPHUEHTHPYeTCH,
HO paboTaeT MeZlJIeHHO).

BrnazeeT HaBbIKAMHU pelleHUsT XUMMUH
YecKMX 3aJau [0 3a/laHHOMY aJIro-
puUTMy

CryneHT BrajieeT  KyJbTypou
MBIIIJIEHUs;  CTIOCOOHOCTBIO K
0000111eH1I0, aHa/In3y, KpUTHYe-
CKOMY OCMBIC/IEHUIO, CHUCTeMaTH-
3al[UM, TIOCTAHOBKE I[eJiell U BbI-
Oopy myTeli WX JOCTWKEHUS, B
JIOTUUECKOM PacCyXX/IeHUW U pe-
[IIeHUM HeT OIIMOOK, 3ajjaua pe-
I[IleHa palfioHabHBIM CTII0CO00M;
MIPOSIB/IEHbI HAaBBIKW OpraHW3alv-
OHHO-TPY/JIOBbIX YMeHUM (mof-
JeP>KUBAIOTCS YMCTOTa pabouero
MecTa | TIOpSIZIOK Ha CToJie, KO-
HOMHO WCIT0/Tb3YIOTCSI PEaKTHBBI).




Mopayas 2 : «Oprasnnueckasi XUMHI»
Pa3pen 6 «TeopeTnuecKkue 0CHOBbI OpraHMYeCKON XMMHH. YTJIeBOAOPOABLI (A/IKaHbl, aji-
KeHbl, a/IKa/{HeHbl, a/IKUHbI, apeHbI)»

Bonpocs! a1sa codbecegoBanus nmo pasjeny 6 «TeopeTuueckue 0CHOBBI OPraHUUYeCKOH XHU-
MHUH. YT/1eBOAOPO/ibl (AJIKaHbl, a/IKeHbI, a/IKa/JUeHbl, a/IKUHbI, apeHbI)»

1. Teopyst XMMHUECKOIO CTPOEHUS OpraHnyeckux coefuHenut A.M. bytneposa.

2. CTpoeHure aToMa yriaepoja.

3.HomMeHKnaTypa OpraHu4eCcKux COeJUHEeHUM.

4. VI3omepusi opraHu4eCcKrx CoeJMHeHUM.

5. Knaccugukariysi opraHi4eCcKUx CoeIMHEeHU 10 yr1epoAHOMY CKesleTy U M0 (QyHKLIUSM.

6. XuMuyeckast CBsi3b B OpraHU4eCKUX COeJUHEeHUsIX.

7. Knaccugukariysi opraHn4eCKUx peaxijvii.

8. OnpefiesieHne anKaHOB, a/IKeHOB, a/IKWHOB, aPEHOB.

9. 'omosiornuecku psg.

10. HomeHk1aTypa ¥ BU/ibl U30MepUH, XapaKTepHBbIe /1S Ipefle/IbHbIX U Hellpe/le/IbHbIX yIjle-
BOZIOPO/IOB.

11. Crioco6sI rosTyyeHusl.

12. ®usnueckye CBOWCTBA.

13. Xumuyeckue cBoricTBa. KauecTBeHHbIe peaki[y Ha IBOMHYIO U TPOMHYIO CBSI3b.

14. [laTh Ha3BaHHe 10 CUCTEMaTUYeCKOW U palldOHaTbHOW HOMEHK/aType.

15. Haniucatb popmy/ibl TI0 Ha3BaHUIO

16. Kakue yr/1eBo/Jopo/ibl PEarupyroT C METH/IOBBIM CITUPTOB: OyTeH-2 Ui OyTHH-2?

17. Kakue u3 yrieBofOpOZAOB PearupyroT C aMUIoM Hatpust: 0yTeH-1 umm 6yTuH-1?

18. Kakoii u3 yryiieBogopozioB Oy/ieT pearupoBaTh C aMMHavyHbIM paCTBOPOM HUTpaTa cepebpa:
Oyren-1 nmu 6ytun-1?

19.HanucaTe peakuyy MoJjiyueHus TOMOJIOTOB alleTh/ieHa (3TU/IaLeTy/eH U JUMeTU/IaleTU/IeH )
13 alleTH/IeHa uepe3 cTaZuio 00pa3oBaHus aleTUIeHH/I0B.

20. Kakue cnvpThl 00pa3yroTCs TIPU JieTHApaTaliy ClyMpTa 2-MeTH/ITPOTaHos U 3-
MeTUn0yTaHo/-2?

21. IIpoBectu okucieHue 2,4-J1MMeTU/IIIeHTeH-2.

22. TIpaBusia 3amelrieHust B 0eH30/IbHOM KOJIbLIE.

Tunossble ynpaxHeHus no paspeny 6 «Teopernueckue 0CHOBbI OPraHMUeCKON XMMUH.
YrneBogopoap! (AKaHbl, a/IKeHbI, a/IKaJiHeHbI, A/IKHHbI, apeHbI)»

Hanuimmre cTpyKTypHbIe (pOpMY/bl C/IeyIOLIMX YI/IEBOAOPO/OB U [laiiTe Ha3BaHKe 10 paLOHa/IbHOU
HOMeHK/1arype: 2,3,3 — TPUMeTU/INIeHTaH

Hanuimmre cTpyKTypHbIe (pOpPMY/IbI M laliTe Ha3BaHKe 110 CUCTEMAaTUUeCKOM HOMEHK/IaType: MeTHU/I-
3TWIN30IPONUIMeTaH

3. Hanumure cTpyKTypHbIe (hOPMY/IbI C/IeYIOLIMX YI/IeBOAOPOJOB U [jaiiTe Ha3BaHUe 10 paLoHa/lb-
HOM HOMeHK/1aType: 2,2,4 — TPUMeTHU/I-3-3TU/ITeKCaH

4. Hanumure CTpyKTypHbIe (DOPMYJIbI U laliTe Ha3BaHHe 10 CUCTeMaTUUeCKOH HOMEeHK/IaType: Me-
TU/AUA30IIPOITA/IMETaH

Hanummre cTpyKTypHbIe (hopmy/ibl CIeyIOLIMX YI/IEBOAOPO/OB U [jaiiTe Ha3BaHUe I10 paL{OHa/IbHOU
HOMeHK/Iarype: 2,3-IUMeTU/1-3-U30MPOIU/IreKcaH

Hanuimmre cTpykTypHbIe (pOpMY/ibl M /laliTe Ha3BaHKe 110 CUCTeMaTU4eCKOM HOMEHK/IaType: AUITHU/IU-
30IIpONU/IMeTaH



7. Hanuimre cTpyKTypHBbIe (hOpMy/ibl C/IeAYIOIIMX YIJIEBOJOPO/IOB U laliTe Ha3BaHKe M0 paljiOHa/IbHOU
HOMeHK/Iatype: 2,4-1MeTu/1-3-U30IPOIU/IIIeHTaH
8. HanmuiuTe cTpyKTypHbIe OPMYJIBI U aliTe Ha3BaHUe 10 CUCTeMaTUyeCcKol HOMeHK/IaType: MeTU/HU-
30TPUITUIM300 yTH/IMETaH
9. HanwuuuTe CTpyKTypHbIe OPMYJIbI CIeYIOLIUX YIeBOJOPO/0B U JjaiiTe Ha3BaHUe IO PaLlMOHaIbHOM
HOMEHK/IaType: 2-MeTuI-4-3TU/I-3-NpOoNuIrenTaH
10. Hanummre cTpyKTypHble GOpMYy/IbI U [jaiiTe Ha3BaHUe M0 CUCTeMaTUUeCKoil HOMeHK/IaType: JUTpeT-
OyTuIMeTaH
11. Hanummre cTpyKTypHbIe OpMY/Ibl C/IeIVIOIIMX YIIeBOJOPO/OB U /laiiTe Ha3BaHUe I0 paliiOHaIbHON
HOMEHK/IaType: 3-MeTU/I-3-3TUIreKcaH
12. Hanummre CTpyKTypHble GOpPMYJIbI U [jaiiTe Ha3BaHHUe 10 CUCTeMaTUUecKol HOMeHK/IaType: MeTH/I-
JUBTOPOYTHUIMETaH
13. Hanummre cTpyKTypHbIe (OpMY/Ibl C/IeIVIOIIMX YI/IeBOJOPO/OB U /laiiTe Ha3BaHUe I10 paliiOHaIbHOMN
HOMeHK/IaType: 2,5-JUMeTHU/I0KTaH
14. Hanummre CTpyKTypHbIe GOpMYJIbI U JjaiiTe Ha3BaHUe 10 CUCTeMaTUuecKoll HOMeHK/IaType: TPUMeTH-
JISTUJIMeTaH
15. Hanummre cTpyKTypHble OpMYy/Ibl C/IeIVIOIIMX YTJIeBOJOPO/OB U JlaiiTe Ha3BaHUe T10 paliMOHaTbHOMN
HOMeHK/IaType:2-XJIOp-2- MeTU/I- 3- 3STU/I-OKTaH
16. Hanuimre cTpyKTypHble hOpMYy/bl U jaiiTe Ha3BaHUE 10 CUCTeMaTHUeCKOW HOMeHK/IaType: MeTU/IH-
30MpONUABTOPOYTHUIMETaH
17 . HanuimTte cTpyKTypHbIe (hOpMYyJibl C/IeAYIOLIUX YIJIeBOJOPO/OB U /laiiTe Ha3BaHUe I10 paljioHa/lb-
HOU HOMeHK/artype: 2,4,4,-TpUMeTH/IeHTaH
18.HanwmimTe cTpyKTypHbIe (hOpMYyJibl U [laiiTe Ha3BaHUe I10 CUCTeMaTHye CKOM HOMeHK/IaType:
AUITUIN30IIPONIU/IMeTaH
19. HanuiuuTe CTpyKTypHbIe QOPMYJIbI CIe[[yIOLUX YTeBOJOPO/IOB U JjaiiTe Ha3BaHUe MO PaLMOHATbHOM
HOMeHKJIaType: 2,3-4UMeTU/1-4-3TU/I-TIeHTaH
20. HanmiuuTe CTpyKTYpHbIe (hOpMyJibl U laliTe Ha3BaHKe 110 CUCTeMAaTHYeCKOl  HOMeHKJaType:
IUTPeTOYTHUIIUMeTHIMEeTaH
21. HanuiumTe CTPYKTYpPHBIE (JOPMYJIbI CIEYIOLIUX YIIeBOJOPO/IOB U /laliTe Ha3BaHMe M0 paljiOHa/b-
HOM HOMeHKJ/IaType: 2,3,5 —TpUMeTU/IrenTaH
22. HanuimTe CTPYKTYpPHBIE (QOPMYJIBI U [laliTe Ha3BaHUe 110 CUCTeMaTUUeCKOM  HOMEHK/IaType:
AUSTUIN30NPUTIAIMETaH
23. Hanummre cTpyKTypHbIe (pOpMy/ibl CIeyIOIKX YI/IEBOAOPOJOB U jaiTe Ha3BaHUe I10 paLjyo-
Ha/IbHOM HOMEeHK/aType: 2,2,3 - TPUMeTUI0yTaH
24. HanuiumTe CTPYKTYpHbIe (JOPMYJIbI U [lalTe Ha3BaHUe 10 CUCTeMaTU4YeCKOM  HOMeHK/IaType:
OUMeTU/ISTUIMeTaH
25.Hanuiure CTpyKTypHBIe (hOPMYJIbI C/IeAYIOLMX YI/IeBOAOPO/OB U [jaiTe Ha3BaHUe I10 pal{MoHa/Ib-
HOM HOMeHKJ/IaType: 2,2,4,-TpUMeTU/1, 3-3TU/ITeKCaH
26. HanmimTe CTpyKTYypHbIe (JOPMYJIbI U [JalTe Ha3BaHUe 10 CUCTeMaTU4YeCKOM  HOMeHK/IaType:
TpUMeTU/IMeTaH
27. Hanuimmre cTpykTypHbIe OpMyJIibl CleYIOIIMX YIeBO4OPOIOB U laliTe Ha3BaHUE M0 paLyo-
Ha/IbHOM HOMeHKJ/IaType: 2,2,3,3-TeTpaMeTU/INeHTaH
28. HanuiuTe CTPYKTYpHbIe (OPMYJIbI U [jaliTe Ha3BaHUe 110 CUCTeMaTU4YeCKOM  HOMEeHKJIaType:
IUTPeTOYTHUIIUMeTHIMEeTaH
29. HanmimTe CTPYKTYpHbIe (OpMYJIbI C/IEAYIOLMX YIJIEBOJOPOZOB U aiiTe Ha3BaHUeE I10 paljlo-
Ha/lbHOM HOMeHK/Iatype: 2,4-1MMeTH/1, 3-U30IPOIU/ITreKCaHTaH
30. HanuimTe CTpyKTypHbIe (OPMYJIbI U [JaiTe Ha3BaHUe 110 CUCTeMaTU4YeCKOM  HOMEeHKJIaType:
MeTW/IUU30IIPOITUIMeTaH.
1. HazoBuTe no Mex/lyHapOJHOM HOMEHK/IaType
H3C-CH=CH-CH =CHz>
2. HaruiuTe cxemy B3aumogencTus 1,3-0yTagueHa c 0IHOM MoJieKy/10u 6poMa.



3. Hanummre ¢popmyny HeCUMMETPUUHOTO JUSTH/ISTUIEHA M HA30BUTE ero 10 MeXKyHapOJAHOU HO-
MeHKJ/IaType.
4. Harvimmre cxemy B3aMMOZeUCTBUS MPONUJIEHA C CePHOM KHMCI0TOU ¥ Ha30BUTe NIPOAYKT PeakLiiu.
31 . Ha3oBuTe 110 paliiOHaIbHOM HOMEHK/IaType
HC=C- Cle —CHs3
CH3
32. Harmmiimure cxemy mosiyuenus 1,3-6yTazrieHa U3 STHIOBOTO criipTa (1o Metony JleGezeBa).
33. Ha3zoBure 1o MexZyHapO4HOW HOMeHK/IaType
(H3C); —C=CH-CH =C - (CH3)2

34. Kakoe u3 aByx yka3aHHbIx coeguHeHni H3C — CH = C H- CH3 u
H3C — CH2 — CH; — CH3 okucisieTcss paCTBOpOM IepMaHraHaTa Kanusi? Ha3oBure ero 1o Mex/yHa-
POJHOM HOMEHK/IaType U [pUBeJUTe CXeMy peakLiu.
35. Ha3zoBuTe 110 paljuoHaJbHON HOMEeHK/IaType

HC=C- ClH — CH2—-CH3

CH3

36. YkaxuTe MexaHU3M TpUcoeuHeHNs Opoma K 1,3-0yTazueny.
37. Ha3zoBure 1o MeXZyHapO4HOW HOMEHK/IaType

H3C-CH-CH=C-CHs

CHs

38. HanmiuTe cxeMy IpUCOeUHEHUsT XJIOPUCTOTO BOZIOPO/ia K TpornuyieHy. OObsCHUTE Ha 3TOM TIpU-
Mepe TpaBui0 MapKOBHHKOBA C MO3ULIUU 37IeKTPOHHOW TEOPUH.

39. Ha3zoBuTe 1o MeXXAyHapOAHOW HOMEHK/IaType

H:C-C=C -CH3
CH3 CH>
CH3
40. Harnuivre cxemy NoTydyeHust TIPONUieHa U3 NPOMUI0OBOr0 CIUPTA. Y Ka)KUTe MeXaHW3M peakKlvu.

41. Ha3oBuTe Mo paljMoHa/bHOM HOMEHK/IaType
H3C-CH-CH =CH:

CHs
42. YKa)kuTe MeXaHH3M peakLvy MPUCoeHe s OpoMa K 3TusieHy. Kak Ha3bIBatOTCs peakiuu Mpu-
COeJIJMHeHUs TaKoro Turia?
43. HanuiuvTe CTPYKTYPHYIO (POPMY/Ty CHMMETPUYHOTO JUU30IPONMUISTH/IEHA.
44. Hanviuvre cxemy OKHUC/IeHHS MPONUeHa paCTBOPOM MapraHLOBOKHCJIOTO Kalvsl B MATKUX YC/I0-
BUsIX (peakuysi Baruepa).
45. Ha3oBuTe 110 paljiOHa/IbHOU HOMEHK/IaType
H>C = CH - CH = CH>

46. HarmmuTe cxeMy B3aMo/ieiicTBuUs 1-0yTeHa ¢ BOZIOM.
47. HanuiuuTe cxeMy NojMMepu3aLyiu 5TujeHa. KakoBo poMBILLIZIeHHOe 3HaueHre JJaHHOW peakLuun?
48. HanuimTe cxeMy B3aUMOZEHCTBUS TUBUHUIIA C O[HOU MOJIEKY/I0M OPOMHCTOTO BOZIOPO/Ia.
49. Ha3zoBuTe 10 paljOHaJIbHOW HOMEHK/IaType

H>C =C - CyHs

CoHs



50. HanmimuTe cxeMy moJsiyueHHst MeTH/IarieTeHa u3 1,1-aubpommpornaHa.
51. HarmmimuTe cTpyKTypHYyto dopmyny 3-MeTunOyTrHa-1.
52. YKaxuTe MexaH13M peakLiU M0JlyYeHust 3TU/IeHa U3 COOTBETCTBYIOLLIEr0 rajloreHOIpoOu3BOAHOIO
B [IPUCYTCTBUU CIIMPTOBOr'O paCcTBOPA LL[eJI0OUH.
53. Ha3zoBure 1o MexZyHapo4HOW HOMeHK/IaType

CH3;-CH = (lj —CHs

i
CH3

54. YKa)KnTe KaueCTBeHHbIe PeaklMy Ha JBOMHYIO CBsA3b. HamuimTe cxeMbl peakijyu.

29. Ha3zoBuTe 110 MeXXAyHapOAHOW HOMeHK/IaType

H:C -CHz;-CH = |C—CH2—CH2—CH3

H3C -CH - CH3
55. Hanummre cxemy OKMC/IeHHSI CHAMMETPUYHOTO AUMETU/IITU/IEHAa XPOMOBOUM CMeChI0 (3HEpruuHoe
OKMC/IeHHe)
56. Ha3oBuTe coejuHeHMsI 0 CUCTEMAaTHYeCKOW U paliuOHaIbHONM HOMEHK/IaTypaM:
A) CHs-C =C-CH-CH3s
|
CHs
b) CHz — CH- C = C- CH- CH3
| |
CH3 CH3

57. Kakue yrineBo0po/ibl MOYKHO TOJIYUUTh MPHU JeHMCTBUU CITUPTOBOrO pacTBOpa 111eJI0UM Ha:
A) (CH3)2— CH — CHBr — CH» Br
b) 3-metun, 1,2-auxnopOyraH
58. Ha3oBure 110 paliioHaIbHOU HOMEHK/IaType

HC=C - CH - CH2 - CH3

CH3
59. Hammimte CTpyKTYypHYHO hopMysiy mpem-0yTunaijeTiieHa ¥ HA30BUTE €T0 TI0 MeXKyHapOIHOM
HOMEHKJ/IaType.
60. Hanmimre cxeMy o6pa3oBaHus alleTHIEHH/IA Me/TH.
61. [IpoBenute peakuuto Kyueposa c:
A) mporiuH
B) 6yTuH-2
62. JlaiiTe Ha3BaHUS M0 CUCTEMAaTUYECKOM M PALMOHAIbHOM HOMEHK/IaType:
A)H3C—TH—CH2—C =CH
CyHs

b) H.C = CH - CH = CH
63. Vicxons u3 atjeTrsieHa MomyunTh OyTHH-2.
64. Kakue yriieBoZ0po/ibl pearupyoT C CUHWIBHON KUCIOTOW?
A) 3-metunbyren-1 b) 3- MmemunbyTHH-1
65. HanuimTe cTpyKTYpHbIe (POPMYJIbl CIeYOLUX COeJMHEeHMI:

A) 3,3,4,4,-TeTpaMeTU/ITIeHTHH- 1

b) metTunaTUNaleTU/IEH

B) 3-metunbytun-1

I') CsHs
66. Kakue yriieBolopo/ibl 10/1yyaTcsi TIpY AelCTBUM CITUPTOBOTO PacTBOPaA L[e/Iou Ha 3-x/10p0yTaH.
67. Kakue yrieBofiopo/ibl pearupyroT C aMU/IOM HaTpUs:



MIPONUH; AUMeTU/IalleTUIeH?
68. HanuiimTe 1 Ha30BUTE 10 CUCTEMaTHUYeCKOW HOMeHK/IaType U30Mephl 3-MeTU/I0YTUH-1.
69. HaruimmTe peakijy CTyIeHYaTOro TMPUPOBaHus 2,5-aumMeTrunrekcuH-3. HazoBure obpasyroigue
YT7IeBOAOPO/BI 110 CUCTeMaTHUeCKON HOMeHK/IaType.
70. Hanuimte XuMuyecKre peakiyiy IpU TTIOMOIIYA KOTOPBIX MOYKHO OT/IMUMTB TPOITHJIALIeTHUIEH OT
MeTUJI-3TH/I-alleTUIeHa.
71. TlomyurTe BCeMH U3BECTHBIMU CITOCOOOMHU:
a) 3TUNbeH30;
0) Tonyon;
B) U30TIPOIUIOEH30JT;
') OPTO-KCUJIOT;
1) mapa-KCUIo:
72. O0BsICHUTE MeXaHU3M U TIPOBE/IUTE HUTPOBAaHHUE COeMHEHUI:
a) xnopbeH3oa;
0) mporu6eH3011a;
B) HUTPOOEH30/1a;
r) OeH3anbaerna:
73. B Kakoii nmocsieioBaTe/IbHOCTH CJie/[yeT MPOBECTH Peaki[iH, YTOObI MO/TyunTh, UCXO/Is U3 OeH30/1a:
a) M-HUTPOXJIOPOEH301T;
0) 0-HUTPOXJ/IOPOEH30JT;
B) M- HUTPOXJ/IOpOEeH30T;
r) n-cy/bho6pomMbeH30T;
) 0- cynbhobpomMbeH30/t:
74. B peakiuto @pugens-Kpadbrca BBegure:
a) 9TUI0EH30/T ¥ XJIOPUCTBIN 3THJT;
6) Tosiyon ¥ GPOMUCTBIN U30TIPOTHI;
B) OEH30/1 ¥ 3TU/IOBLIN CTIHUPT;
T') BTOPUYHBIA OPOMOYTHIT 1 U30TIPOTTHIOEH30T;
75. 3 GeH30/1a MoyurTh Tlapa-To/Tyo/CyIb(OKUCIOTY.
76. 13 6eH30/1a OMyInuTh OpTO-KCusion (1,2- mumeTunbeH301)
77. VI3 6eH30/1a IOyYuTh KyMOoJT (M30TIPOITHUIOEeH30.1)
78. 13 GeH30/1a MOTyYnTh Iapa-MpoIuan300yTHI0eH3071.
79. VI3 GeH30/1a TOyUUTh MeTa-Au3THUI0EH30/.
80. 13 6en3osa moayuuTsb napa-propbeH30MHy0 KUCIIOTY.
81. 13 6eH30/1a MOMYYUTh MeTa-AUHUTPOTOTYO.
82. 113 6eH30/1a IOMYUUTb OPTO-JUXI0POEH30MHYI0 KHUCIIOTY.
83. U3 6eH3os1a monyuuts 2,4,6,-TpuMeTU10pOMOEH30/1.
84. 13 6eH30/1a OMYUUTb MeTa-U3TUI0EHOCYIbGOKUCTIOTY.

TpedoBaHusi K 0opM/IeHHIO OTUETA MO JIA00PaTOPHOI padoTe MO MOJYJTIO 2
«Oprannueckasi XMuMHsD»

OrtueTa odopm/isieTcst B 1abOpaTOPHOU TeTpajHu.
CopeprkaHue oryera:
TIOPsiIKOBBIM HOMep /1abopaTOpHOi paboThl, ee Ha3BaHUe,;
1je/1b paboThI;
3aflaHue;
KpaTKOe TeopeTHuecKoe BBeZieHHe K JJaHHOW pabore;
Ha3BaHUe OTbITOB;
ocopmsieHMe pe3ybTaToB OIBITOB B COOTBETCTBHH C IPebsIB/IsIEMbIMHI TPeOOBaHHUSIMHU.
3amuTa 1ab0paTopHOil paboThl OCYILECTB/SIETCS] Ha 3aHSATUM, CJIeJyIOIleM I0C/le ee BbITOJIHEeHHSsI.
[Tpu 3amuTe CTYZEHT A0/DKeH TPe/ICTaBUTh OTYeT TI0 1abopaTopHOM paboTe, cOCTaB/IeHHBIH T10 TIpes-



JIO)KEHHOU BBIIIIe CXeMe, TIOSICHUTh BCe TIPUBeJIeHHbIE pacyeThl U BbIBOJbI, BHIMIOJHUTL CBOM BapUaHT
3a/laHus 110 TeMe JlabopaTopHOM paboThI (PelnTh 3a/jauy UM COCTAaBUTb YPaBHEHUS] XUMUUECKUX pe-
aKLuim).

TecToBbIe 3afilaHUA /I TEKYI[ero KOHTPOJIsl 3HaHUM o pa3jeny 6: «TeopeTnuecKue oc-
HOBBbI OPraHMYeCcKOoN XMMHUH. YT/IeBOAOPO/ibl (AJIKaHbl, a/IKeHbl, a/IKaJueHbl, a/IKUHbI, apeHbI)»

BasieHTHOCTB yrjiepojia B MporaHe paBHa:
+4

W N oo

SiB/ieHUe CylIeCTBOBAaHHMS HECKO/JBKHX BellecTB O0/JUHAKOBOr0 COCTaBa, C OAHON M ToH
)Ke MOJIeKY/IIPHOM Maccoi, HO C Ppa3HbIM CTPOeHHEeM MOJIeKYJ — 3TO:

aM(hOoTepHOCTb

TrOMOJIOTUSI

+u3zomepus

aJIJIOTPOIINS

BemecrBa 0yTaH U U300yTaH SABJISIIOTCSA :
+u3omepaMu
QHTUIIOJAMU
JJIOTPOITHBIMU BHU0U3MEHEeHUAMU
romoJioraMu

Kakue U3 npuBeJeHHbIX HIDKe BellleCTB siB/isieTcs u3oMmepoM coeguHenusi CHz—( CHz)s —CH3?
+CH3 —CH(CH3)— C(CH3)2, —CH3
CH3 —C(CH3)2 —CH3
CH3 —-CH(CH3s)—- CH(CH3)— CH3
CH3 —C(CH3)s —CH3

YT1o0bl Ha3BaTh Pa3BeTB/IEHHBIH YIJIEBOAOPOA, CHAYa/ia HY)XHO:
+BBIOpaTh CaMyH0 [JIMHHYIO LIETIOUKY aTOMOB YTJiepoja
yKa3aTb Ha3BaHUsl pa/IMKajioB
yKa3aTb MIPUHA/|JIE)KHOCTD K K/1acCy BeIecTB
yKa3aTb pacrioyio’keHue paJuKanoB

Bemecrea CH3; -CH3z un CH3 —-CH,; —CH3; saBasioTca :
r“30MepaMu
+romMoJioraMmmu
aJ/lJIOTPOIHBIMU BUIOM3MEHEHUsIMU
pajvKaiamu

AToMBI yrjiepoja B ajKaHaX HAXOAATCHA B COCTOSIHHH:
S p- TUOpUAU3ALIN
pp- rubpuan3aun
+sp3- ruOpUAU3aLN
B HETUOPU/JHOM COCTOSIHUM



TIpuMep peakijuu 3aMelleHHs
+C2Hg + Clz2 - ...
CHs+[O]+ HO ...
C,Hs +HCl —...

CZ H4 + HZO - ...

Bup u30MepuH, XapaKTepHbIH /A OyTeHa -2 M HeCBOWCTBEHHBIU OyTeHy -1:
W30MepHs YIJIepOJHOrO CKesleTa
OnTHUYecKas
treomeTpruyueckKas
TOJIO)KEHHUsI JBOMHOM CBSI3U

IlenTen-1 u rekceH-1 aBasgOTCA
OJJHUM U TeM e BeleCTBOM
CTPYKTYPHBIMU H30MepaMu
reoMeTpuuYeCKMMU U30MepamMu

+ roMoJioramu

B mosteKyie 2,2-auMeTHA0yTaHa THII THOPHM3AMH aTOMHBIX OpOUTasel aTOMOB yriepoja
+TOJILKO Sp>
TO/ILKO Sp?
sp® u sp?
sp3, sp? u sp

dyHknuoHaabHy rpynny -HC=0 copepxaT MoJIeKyJIbl
CJI0)KHBIX 3(pUpOB
CIIMPTOB
+anpaeruioB
KapOOHOBBIX KMCJIOT

Hawuoosee paCHPOCTpaHEHHLIﬁ BH/L XHMHUYECKOH CBSI3H MEXJy dTOMdMHU yIJ/iepojid B OpraHuye-
CKHX BeljecTrBax

HMOHHas

KOBaJ/IEHTHAs1 HEIoJIApHas

+KOBaJ/IeHTHasl I10J/1sIpHas

MeTa/1linyeckKas

Teopusi XUMHYECKOr0 CTPOEHHUsI OPraHUYeCKHUX COeANHeHUH Mpe//I0)KeHa:
M.B. JIoOMOHOCOBEIM;
O.N. MenpieneeBbIM;
+ A.M. BytiepoBbim;
N.41. bepuenuycom.

BanenTHOCTB aToMa yriiepoja B 3tuiieHe CH;=CH; paBHa
JIBYM
TpeM
+yeTblpeM
IIATH

I'omoornueckum PAAOM HA3bIBAETCH:
COBOKYITHOCTB B€ILeCTB, COAEep>KallluX OAMHAKOBOE YHUCJ/IO aTOMOB yrjiepozd,
pAA BeleCTB, UMEIOIINX O,qHHaKOBbIﬁ COCTaB, HO pA3/IMYHOE XUMHUUYECKOe CTPOEHNE,;



+psip BemjecTB. CXOHBIX TT0 XMMUUYECKOMY CTPOEHHUIO U CBOWCTBAM, COCTaB KOTOPBIX OT/IMYAETCS Ha
OJIHY WK HecKosbko rpyrin CHa-;
COBOKYITHOCTb BeIIIeCTB, COCTaB KOTOPBIX OTJIMUAETCS Ha OZIHY UM HecKosibKo Tpyrm CHo-;

YKaxure npownecc, Ipy KOTOPOM M3 HeOpraHu4eCcKHX BelleCcTB I10/1y4alTCs OpraHiyeckue:
I'opeHue gpeBecrHbI
[TuieBapenue
Lpixanue
+doTocuHTe3

B Ha3BaHUM KaKoro BeliecTBa ecTb cypukc -uH
+HC=CH
CH>=CH-CH=CH>
CH3-C=N
CH3-CH=CH-CH3

Kako# Bu/| n3omMepuM Ha3bIBaeTcsi NPOCTPAaHCTBEHHOM?
YriepogHoro ckenera
[Tono>xeHust KpaTHOU CBS3U
MexxkiaccoBas
+1JMC- ¥ TPaHC- U30Mepusl

B MoJ/1eKy/1ax KaKHX BeIleCTB 00513aTe/IbHO MPUCYTCTBYET LUKJI?
+apeHbl
aJIKEeHBI
AJIKWHBI
KapOOHOBBIe KMC/IOThI

CKO0JIBKO YIJIEBOJJOPO/AOB H300pakeHo hopmysiamMu?

H2
H,C———C
H,C C C——CH,
H, H, CH, CH,
H,C—CH,
CH,
H,C C CH C—CH
3 H2 2 HZ 3
+0uH
JiBa
TpU
yeThbIpe.

Oﬁlllaﬂ (bopMyna d/IKAHOB:
Cn H2n
Cn Hon
+ Cn H2n+2
Cn Hn



Oﬁmaﬂ (bopMyna d/IKEHOB:
+ Cn HZn
Cn Hon
Cn H2n+2
Cn Hn

Oﬁlllaﬂ (l)OpMYJIa dJ/IKUHOB:
Cn Hon
+Cn H2n-2
Cn Hon+2
Cn Hn

MoJieKy/IbI aIKEHOB CO/IepiKarT :
JIBe IBOMHLIE CBSI3U
TOJILKO OJJUHApHbIe CBSI3U
JIBe TPOUMHbBIE CBSI3U
+0/IHy IBOMHYIO CBSI3b

B sTeHe aTtombl yriiepoja HaxOAATCA B rnﬁpn}:[HOM COCTOSIHUH:
Sp
Szpz
+sp2
sp®

CBsi3u MeXAy aToOMaMHu yrjiepoja B 3TeHe:
+oaHa O- CBA3b U OJIHA Ti- CBA3b
[iBe 0 - CBSI3U
[iBe TT - CBSI3U
TPU Tt - CBSI3U
Peakiua CH: = CH - CH3 + HCI -~ CH3 - CH(CI) — CH3
NpoTeKaeT COIrJIaCHO MpaBHILY:
byrtneposa
+MapKOBHUKOBa
MengeneeBa
3uHMHA

BemecTBo, popmysia koroporo Ce Hg, 0OTHOCHTCA K KJ1accy :
aJIKaHOB
aJIKUHOB
aJIKeHOB
+apeHoB

OcHOBHbIE HaNpaBJ/IeHUs MPOMBIIIUIEHHOW ITepepadoTKH MPHUPO/HOTO ra3a:
+TOIJIMBO, UCTOYHUK SHEPTUU
rosiyueHue naparvHOB
T0JIyYeHHe N0/ IMMepPOB
TOoTyYeHue pacTBOpUTenemn



Kakoit xuMuuecKuid MeTo/] HCIOJIL3YIOT /I/Isl IePBUYHOM nepepaboTku HedTH
CKUTaHUe
pasJioykeHue
+{dpakiroHHas eperoHKa
KpPEeKUHT

M cTouHNKOM, KaKHX yI/1€BOJ0PO/0B SIB/IsIeTCA KaMeHHOYro/IbHas cMoJ1a?
rpefe/ibHbIX
+apomMaTuyeckux
Herpe/elbHbIX
LyKaonapahrHOB

ITouemy nepepa0oTKa yr/isi HOCUT Ha3BaHHe CyXO# MeperoHKH
+TpoBoAUTCsA €3 [oCTyIa Bo3ayxa
6e3 JocTyra BoJpbl

OCYILLAIOT MPOJYKThI
MeperoHsitoT CyXUM MapoM

I'/1aBHBIM KOMIIOHEHTOM IIPUPOHOIrO ra3a siB/isieTCs
9TaH
OyTaH
6eH30
+MeTaH

IIpu TepMHYECKOM KpPeKHHIe U3 MOJIeKYJI a/IKaH 00pa3yrTCsa MOJIEKY/IbI
a/IKaHOB
asKaHa U ajJKvHa
+ajlKaHa Y ajKeHa
aJIKeHOoB
Yucno rpynn CHz-, 0T/IMYaOIMX 10 COCTABY 3TAaH M NMPOMAH PaBHO:
+ogHOMY
ABYM,
TpéM,
UeThIpEM.

Ha3Banue yryieBojopoja c hopmyJioii:
4-MeTU/ITIeHTaH,
2-MeTHU/ITIPOIIaH,

3-MeTuU/IIeHTaH,
+2-MeTU/ITIeHTaH

Ilponecc, ypaBHeHHe KOTOPOT0 Mpe/CTaB/IeHO HIDKe, Ha3bIBAeTCA:
JleTUIpupoOBaHKeM,
PUPOPMUHTOM,
KPEKUHTOM,
+THUJpYPOBaHUEM.



— kat., t,
HC—C—CCHs + h2 L HC CH

IO
Io0

KakoBo MuHNMa/IbHOE YHC/I0 aTOMOB YI/Iepo/ia B apeHax?
4
5
+6
7

3amectutenu I poa opUeHTHPYT peakUuM 3/1eKTPO(PHU/ILHOT0 3aMelleHUs B I0JI0-
JKeHue [UK/a:

2,6

3,5

2,5

+2,4,6

B npoaykTe peaknuu Bropna unc/10 aToMoB yrjiepoja 1o CpaBHeHHI0 C HCXOAHbIM rajiore-
Ha/IKaHOM:

0CTaeTCs MPeKHUM

+yJBanBaeTCs

yBe/IMYUBaeTCsa Ha OUH

YMEHBLIAeTCa BBOe

OCHOBHBIM MPOAYKTOM Jleru/ipaTaiiii CIMPTa, uMeroiero ¢gopmyay
CH3
I

CH3-CH- C-CH>-CH3 siBisieTcs:

|

CH; OH

+2,3-IUMeTU/ITIeHTeH-2

2-3TUn-3-MeTUI0yTeH- 2

3,4-1uMeTunIeHTeH-2

2,3-nuMeTureHTeH- 1

Tlpu TpuMepH3aLMK aljeTH/IEHa 00pa3yeTcsa
L[UK/IOT€KCaH;
[eKCHH;
T'eKCeH;
+0eH301

JiBe ABOIHBIE CBSI3M COAEPKATCA B MOJIEKYJIe
KayJyka
+0yTaueHa
LIMKJIOTNPOIIaHa
aLleTUIeHa

HaiiuTe ypaBHeHHs, KOTOPbIe 0TPAKAKOT MPOLECC KPeKUHra
+ CgHig — C4Hio + C4Hs
nCoHs - (-CH2-CHz- )n
CH4 + 202 —» CO02 +2H0
CsHpi — 8C + 9H>



Kak oT/IMuuTh areTu/ieH OT MeTaHa
+ 10 CcToCOOHOCTH 0becIBeurBaTh OPOMHYIO BOJY
ropethb OeCI[BETHBIM IJTaMEHEM
00pa3oBbIBaTh B3PLIBOOIACHBIE CMECH C BO3JYXOM
pasJaratbCsi Py HarpeBaHUU

CambIi pacnipoCcTpaHéHHbIA B IPUPO/ie YI/IeBOAOPO/
OyTaH
MasyT
+MeTaH
alleTUIeH

B npoMBILLIEHHOCTH apOMaTHYeCKHE YI/IEBOJ0POABI MO/TYUYaloT H3...
+HedTH;
TIPUPOZHOTO Ta3a;
OCTaTKOB OPHBIX ITOPO/;
Topda.

ApomaTHuecKue yrjieBoAopo/bl ropAT KONTAILMM I/IaMeHeM [10TOMY, UTo...
B HUX MaJjla MaccoBasi [0/1s1 BOLOPO/a;
+OHM cozieprKaT 00JIbILIOe KOTMYeCTBO YIIepo/a;
OHU TOKCHUYHBI;
B HUX HeT aTOMOB KHCJI0pO/a.
Kakoii Henpe/je/IbHBIN YI/IEBOJOPOJ MOXXHO MOJIYyYUTH U3 1,2-An6pomoOyTana
CHBr-CHBr-CH>-CH3 B peakujiy €O ClIMPTOBBIM PacTBOPOM I'H/IPOKCHAA Ka/lusa?
+CH>=CH-CH>—-CHjz;
CH =C-CHzs;
CH>= CH-CH=CHpy;
CH=C-CH>—-CHpz;

Pazgen 7 «Kucnopoacoaepxaiue coeguHenus (CriupTbl, peHoJIbI, MPOCThie 3(pUpbl. A/bIerubl U
KeToHbl. KapboHoBble kucnoTel. CrnokHble 3¢upsl, J)Kupbl. Mbuia.)»

Bomnpocsl asis codeceoBanus no pasgeny 7 «Kuciopoacoaepxaiye coeJuHeHUSs
1. HarmmicaTh CTPYKTypHBIe (hOPMYJIbI H30MepHBIX CITUPTOB C 061meld Gopmysnoit CsH120. Ha3oBUTe UX
Y YKa)KUTe TlepBUUHbIe, BTOPUYHbIE U TPETUUHBIE CITUPTBHI.
2. Hanmiiire opMyiy crivpta ¥ OKUC/INTe ero: 2-MeTun0yTaHos-2; 3-MeTunoyraHon-1; 6yraHosn-2.
3. Hanmcatp peakuuu fAervzipaTaliiv cnvprta (MeXMOJEKY/ISHYI0 U BHYTPHMMOJIEKY/ISIDHYIO): Mpomna-
HOJI-2;
4. [lonyunTh CIUPT W3 ajIKeHa UM BBECTU €r0 B PEaKLMI0 C MATUX/JI0PUCTBIM (opdopom (cnupT 3-
MeTUI0YTaHOI-2;
5. [MonyunTh CIIUPT U3 TaI0reHONPOU3BOJHOTO 2-XJ10p 2-MEeTU/IIPOIaH M B3aUMO/elCTBUEM CO 11ie/10-
YbIO.
6. HariicaTb cxeMmy B3anMo/ielicTBUsI n-OpoMdeHoa ¢ YKCYCHBIM aHTUAPU0M
7. Haricatb cxemy cHHTe3a pe30opLyHa u3 0eH30/1A1uCyIb(OKUCIIOT.
8. Harncatb cxemy OKMC/1€HUSI TUAPOXUHOHA.
9. Hanmcatsb peakijuro nuporasuio/a ¢ 3 MoJIeKy/IaMU YKCYCHOTO aHIHPpUJa.
10.  Hamumwre peakijuio rpeBpaiieHusi: XxjaopbeH3o/ — ¢peHon — TpubpomdeHos
11.  Crnepyrolye KUCIOTBI TOJIYUYUTh U3 COOTBETCTBYIOIINX Ia/I0r€HONPOU3BOJHBIX NPe/e/IbHbIX
yT7IeBOA0POZOB uepe3 CTaiuto 00pa3oBaHusi HUTPU/IA (TPUMETUTYKCYCHast KUCI0Ta, METU/ITIPOITH-
JIYKCYCHasl KUC/IOTa).



12. Kaxkue KUC/I0TBI MOKHO I1OJIyYUTh TIPY OKUCIEHUU 2-MeTU/INIPOoIiaHaslb.
13.  HamumwuTe peakiuu rugponusa 1,1,1-rpubpombyTaHa, Ha30BUTe MOyUeHHbIe COeIMHEHNS U
BBeJJUTe B PeakKLMIO C U30IPOMUIOBBIM CIIUPTOM (3TepU(UKaLin).

14.  HamumwMre ypaBHeHHe peakLMU MPONKMOHOBOM KHCIOTHI C XJIOPOM, THAPOKCU/IOM HaTpus,
Ha30BUTE M0JIyYeHHbIe COeJUHEeHUS.
15. Harvcatb opMysibl crieAyroyX KUC/IOT: TIPOIeHOBast KUC/I0Ta, 2-MeTU/ITIpOriaHoBasi, N-

beHunenuKapboHOBast KUC/IOTA.

TumnoBbie ynpakHeHus no pasjeny 7 «Kuciopoacoaepikamue coeJHHeHUS»

1. Hamwmiwurte cxeMy KUCIOTHOI'O TMAPO/IM3a MPOMUIOBOro 3¢hrpa MypaBbMHOM KHUCIOTHI (Tporu/idop-
muaTa). HazoBuTe NpoAyKThl peakLjyy.

2. HamuimTe CTPYKTYPHYIO (DOPMYITY KUIKOrO Upa. YKaxuTte. OT uero 3aBUCUT KOHCUCTEHLIUS
>KHAPOB.

3. Uro HasbIBaeTcs peakijyeli rugporeHn3aluu? Hamuimre cxeMmy ruZjporeHu3aluu TpyosieaTa rinle-

puHa. Ha3oBuTe pOAYKT peakLjyu.

Hanumivre cxemy 11e/104HOr0 rTuiposin3a oJjleonajabMUTOCTeaprHa. Ha3oBUTe ronyyeHHbIe MPOAYKTHL.

Hanwmimre cxeMy rvjposiv3a TpUIajabMUTHHA C TOC/IeAYIOIIMM IefiCTBUeM HaTpusi THApoKapOoHaTa.

Kakyro KOHCHUCTeHL[1I0 MeeT I10/1y4arolieecss MbUIo?

6. HanwuiuTe cCTpyKTYpHYIO OPMY/Y TBepOro MbUla. YKa)KUTe, OT Uero 3aBUCUT KOHCUCTEHLUs

JKVDOB.

HarummmTe cxemy rosiyueHus: aibMUATOAUCTeapyuHa. Kakoii o KOHCUCTeHIMHY OyeT >Kup?

8. Kak MO)XHO MOJTyuynTh HATPUEBYIO COJIb CTEaPUHOBOM KUC/IOTHI (MbLI0) U3 >xrpa? Hanuiure cxemy
TOJTyY€eHUSl.

9. HanwuiuuTe cxeMy KMUCJIOTHOTO TH/IPO/IM3a 3TUIOBOTO 3Mpa MOHOX/IOPYKCYCHOW KUC/IOTHI.

10. Hanummre cxemy noiay4eHus POMUAIOBOro 3(Mpa YKCYCHOM KUC/IOThI U3 aHTUAPU/A KACTOTHI.

11. BeiBegute hopmysbl usomepHbix criuptoB CsHyOH (8 n3omepoB). YKakuTe nepBUUHbIe, BTOPUYHBbIE,
TPeTHUHbIN crupThl. Ha30BUTe UX: a) M0 3aMeCTUTe/TIbHON HOMEHK/IaType; 0) 1Mo palvoHaIbHON HO-
MeHKJIaType.

12. HaruiuTe yripolieHHbIe CTPYKTYPHBIE (POPMYJIbI CTIMPTOB: @) METU/I-3TH/I-U30TIPOITH/I-KapOrHOoa; 6)
IU-BTOP-OyTUI-KapOWHO/IA; B) METH/I-JUU30IIPOINII-KapOruHOIa; T) TPONUI-U300yTUI-KapOrHOMa; 1)
M30TPONU/I-u300yTH/I-KapOrHOIa; €) BTOp-0yTuU-TpeT-u300yTHi-KapouHoaa. Ha3zoBuTe mo 3amecTH-
Te/IbHOM HOMEHKJIaType.

13.Hanummre yrnpoljeHHble CTPYKTYPHbIE ()OPMYJIbl U HA30BUTE M0 paljMOHaIbHOW HOMEHK/IaType: a) 2-
MeTH/I-3-TeKCaHoJ; 0) 3-MeTH/I-2-TIeHTaHoJ; B) 3-3THA-3-rekcaHos; r) 2,2,3,4-TeTpaMeTun-3-
neHTaHon; 1) 2,2,3,4,4-neHTaMeTu/1-3-reKCaHo.

14. HanumwuTte ypaBHeHUs peakLWi TOJIyueHHsI M TM/POJiM3a: a) HaTPUeBOIO ajKorossra 2-mMeTus-1-
niporiaHosa; 6) OyTunata HaTpus; B) U30MpPOIM/IaTa Kaius; T) MeThiaTta Marausi. HasoBute obpa3syro-
1[yecst CoeIUHeHUSI.

15. HanuimmTe cxeMy peakLvii, MPOTeKAlOIIUX MPU J1eHCTBUY KOHLIEHTPUPOBAHHOM COJITHOM KHUC/IOTHI (B
MIPUCYTCTBUU XJIOPWZA LIMHKA): a) Ha W30MPOIHIOBLIM CriupT; 0) Ha OyTWU/IOBBIA CIMPT; B) Ha 2-
TIeHTaHOJI; T') Ha AUMEeTHU/I-TIpoNraKapouHosl. Ha3oBuTe rosiyueHHbIe COe/[UHeHMS.

16. Hanmimire ypaBHeHUs! peakLyii: a) MPOMIJIOBOTO CITMPTA C MeHTaxaopuzAoM ¢docdopa; 6) TUI0BOrO
criupTta ¢ TpuxsiopugoM docdopa; B) 3-MeTus-1-6yraHosa ¢ Tpubpoamuiom docdopa; T) AUMETH-
stunkapburona c PCls; 1) mponmmsonponunkapbuHona c PBrs.

17. Hanmiute (opMysibl ClefyrOIUX JBYXaTOMHBIX CIMPTOB: a) MetaHauon; 0) 1,2-3taHauon (3Tu-
neHrnuKosnb); B) 1,1-3tanauon; r) 1,3-nponadguon; a) 1,1-npona”anon; e) 2,2-Mponadguor; x) 2,3-
mumetun-2,3-6yrananon; 3) 1,5-neHranauon. Kakve U3 HUX HeyCTOMUMBBEI U B CBOOOJHOM BHjle He
CymecTBYrOT? YTO C HUIMM MIPOMCXOUT B MOMEHT oOpa3oBaHus? Hanmimmre cxeMbl TipeBpaleH .

18. Kak MO>XKHO MOTYYUTh IJIUKOJIA U3 YI/1€BOJOPO/IOB:

a) CH,=CH-CH,—CH3s  6) CH3—CH=CH—CH3B) CH3—CH-CH=CH;CH3

o e

N



Hanuivre cxembl peakiyii. HazoBuTe T/IMKOJIM U UCXOJHBIE YIJIEBOJOPO/BI.

19. BeiBeuTe opmy/ibl BCeX MPOCTHIX 3(UPOB M U30oMepHbIX UM ciupToB C4H100. HazoBuTe coesnnne-
HUSL.

20. Harmummmte ¢dopMynbl: a) AMOPONHIOBOro 3cdupa; 06) 3TWiIOyTHIOBOrO 3dHpa; B) 3THUA-TPET-
n300yTunioBoro 3¢upa; r) au-srop-OytunoBoro 3¢upa. Kakve m3 HUX Ha3bIBAIOTCS CMeIIaHHBIMU
ripoctbiMu 3¢rpamu? Ha3oBuTe Bce 3¢HUphI 110 3aMeCTUTe/IbHON HOMEeHK/IaType.

21. HanmmmuTe opMysbl: a) STUIBUHUIOBOTO 3¢upa; 6) MeTUIBUHUIOBOTO 3¢¥pa; B) MPOMUIA/UTAIOBO-
ro sc¢wupa.

22. BeiBepuTe (OpPMYJBI BCEX BO3MOXKHBIX: @) METUJIOBBIX 3(HMPOB TIMIeprHa; 0) 3THUIOBBIX 3(HPOB
STUNeHrMKons. Ha3zoBuTe coeiHeHus.

23. Kakue coeHeHUs MOIy4arOTCs MPY B3aMMOZEWCTBUM: a) IPOINMIaTa HaTpysl C XJIOPUCTBIM NPOIUIIOM;
0) sTunaTa HaTpUsl C 2-OpOMITPOIIAHOM; B) MOAMCTOTO M300yTH/IA C MeTHUIAaTOM Hatpus. Hamummre
YPaBHEHUsI peaKLuil.

24. BeiBeaute GopmMysbl BCeX M30MEPHBIX anbaeruioB U KeToHOB: a) CsHgO; 6) CsHioO. Ha3oBure Bce
COeZIMHeHUs! 110 3aMeCTUTe/TbHOM HOMeHK/IaType, KpoMe TOro, ajibJeru/bl M0 paljuoHa/lIbHOW, a KeTo-
HBI 110 Pa/IMKaIbHO-(DYHKLIMOHA/IbHON HOMEHK/IaTypaM. YKa)KUTe Mac/IsiHbI U M30Mac/IsiHbIM, Ba/iepu-
aHOBBIM 1 M30Ba/IepUaHOBBIN alb/leTHU/bl.

25. Hanumwre ¢opMmynbl ¥ Ha30BUTE IO 3aMeCTUTE/IbHOM HOMEHK/aType: a) AUMeTW/I-3TU/I-YKCYCHbIN
anperu; 0) MeTU/I-TIPOTIU/I-YKCYCHBIA a/lbAery/]; B) MeTHUI-U30TPONUI-YKCYCHBIA anbAeruf; r) 2-
MeTU/I-Ba/iepUaHOBbIN anblerus.

26. Hanuimre Gopmysibl C/leAyIOIMIMX anb/Jerd/ioB U Ha30BUTe WX IO paljMOHa/JbHOW HOMEHKJaType: a)
rekcasai; 0) 2-MeTu-TeKcaHasl; B) 2,3-IUMeTU/I-TIeHTaHam; r) 3,3-1u-MeTUI-0yTaHar.

27. Hanmiute ¢hopMy/bl C/ieyIOIIMX KeTOHOB M HAa30BUTE WX IO paJuKanabHO-()YHKIIMOHA/IbHOW HOMeH-
K/aType: a) 4-rerraHoH; 0) 2,4-AUMeTH/I-3-TIeHTaHOH; B) 2-MeTH/I-3-TeKCaHOH.

28. V3 KakuX a/ibAerujoB Uik KeTOHOB TIPH BOCCTAHOBJ/IEHUH MOTYT OBITh MOTy4eHbI CTIMPTHI: a) METU/IH-
3onporikapouHos; 6) 1-0yraHom; B) AUSTUIKApOMHOM; T) M300yTUnkap6uHon. Hamummre ypaBHe-
HUS1 peakLuii BoccTaHOB/ieHUs. Ha3oBUTe asibJieru/ibl U KeTOHBI.

29. Kakue coeiiHeHUs TIOJTy4YalOTCs TIPU [IEMCTBUM: a) STHUIOBOTO CIMPTA Ha TIPOMMOHOBLINA anbzerus; 0)
METUJIOBOTO CIIMPTa Ha YKCYCHbIN anbaerus? HaszoBure obpa3syroliyecs: coeluHeHUs.

30. Hanuire ypaBHeHHs] BO3MOJKHBIX peaklyi ajbJ0/bHOW M KPOTOHOBOW KOHZEHCALH, TIPOTeKarolye
B CMeCH JIBYX ajIbJIETH/IOB: a) YKCYCHOTO M TIPOITMOHOBOT0; 0) YKCYCHOTO U Mac/ITHOTO; B) YKCYCHOT'O
Y TPUMETHUIYKCYCHOT0; T') MaC/ISTHOTO U M30Mac/IsiHOro. Ha3oBuTe rosiyueHHble COeZIMHEHNS.

31. HanmiuTe cxeMbl peaklyi, MPU KOTOPBIX MyTeM OKHC/IEHUS] COOTBETCTBYIOIIMX CITUPTOB IMOJyYaroT-
Cs: a) M3OTPOMNUIYKCYCHBIW anbferus; 0) MeTun-BTop-OyTUI-KeToH; B) 2-MeTusOyTaHan. Ha3oBure
WCXO/IHbIE CTIUPTHIL.

32. Hamummure ypaBHeHUsSI peakl[Mil TOyuyeHHs albJerdZioB U KETOHOB, KOTOpble 00pa3yroTCs, eciv
TIOZIBepraTh /IeTUAPUPOBAHUIO CITUPTHI: a) W30MPOIUIOBBIN; 0) BTOP-OyTUIKapOuHO; B) 3-MeTHI-1-
OyraHou; ) 3-MeTun-2-6yranosn. HazoBute obpa3yroruecs: CoeIMHeHUS

33. Hamwmivrte ¢dhopMysibl KHACIOT: a) 2-MeTH/I-TeKCaHOBOMW; 0) 5-MeTui-TeKCaHOBOM; B) 2,3-ITUMETHII-
MEeHTAHOBOW; T) 3,3- JUMeTH/I-lIeHTaHOBOU. Ha30BuTe 3TU KMCIOTHI MO paljiOHaIbHOU HOMEHK/IaType.

34. HanumrTe popMysibl CieIyIOIKMX KapOOHOBBIX KMC/IOT U HA30BUTE UX T10 3aMeCTUTe/TbHOW HOMeHK/Ia-
Type: a) [AUMEeTHI-3TUM-YKCycHas; 0) «, [3, y-TpUMeTH/-BajiepUaHOBas; B) METU/I-U30IPOTIH/I-
YKCYCHasi; T') B-MeTH/I-0-3TH/I-MaC/siHast; 1) MEeTU/I-O TPeT-U300yTU/I-yKCyCHasl.

35. BeiBegure opmMysibl Bcex n3oMepHbIX KapOoHOBBIX KUCIOT CsH10O2. Ha3oBuTe Mx 1o 3amecTuTesb-
HOM ¥ paljoHa/bHOM HOMeHK/1aTypaM. KakoBo o0iiiee TprBHasibHOe Ha3BaHUe 3TUX KUCIOT?

36. HanmiuTe ypaBHeHUsI peakiuid TIOJTYYeHUsT: a) YKCYCHOKUC/IOTO Kaust; 0) TIPOTTMOHOBOKHCIIOTO
aMMOHWUsI; B) 6apueBoii comu 2,3-IUMeTU/TNIeHTaHOBOW KUC/IOThI; T) CTeAPUHOBOKUC/IOTO HATPUS; [T)
MaTbMUTUHOBOKHC/IOTO KaJTbLUs

37.Kakue momyuaroTcsi KapOOHOBBIe KHUCIOThI, €C/TH OKUC/UTh CITUPTHI: a)TpeT-u300yTusikapbuHos; 6) 1-
OyTaHoum; B) M300yTU/IOBEIN; T') BTOp-OyTHiKapouHo1. Hamummre cxembl peakuyii. Ha3oBUTe KMCIOTHI
Y TIPOMEeXKYTOYHOO0Opa3yolrecs CoeIMHeHus!.



38. Hamuivre ypaBHeHHUsl peakLWi MeXAy C/Ie[YIOLMMHU COeJIMHEeHUsMHU: a) MPOIMHOHOBas KUC/IOTa U
TIPOTWJIOBBIN CITUPT; 6) Mac/isiHasi KUC/IOTa M U30TIPOTTUWIOBBIN CIIUPT; B) 3-MeTH/I0yTaHOBasi KUC/IO0Ta U
METWUJIOBBIM CITUPT; T) YKCYCHas KHUCIOTa U METUIITUIKApOWHOJ; 7)) W30Mac/sHas KWUCIoTa U 1-
OyraHon. Hazoeute oOpa3yroljuecss coeguHeHHWs. Kak Ha3biBaloTCsA 3TH peakumu? KakoBa ocobeH-
HOCTb UX MPOTeKaHUs? KakyuM myTeM MOKHO YBEeTUUUTD BbIXOZ, MPOyKTOB TaKUX PeaKIvii?

39. HamuiiiMte ypaBHeHUsI peakijuii 3TepudHrKaliu, NPy KOTOPBIX TOTYYarOTCs: a) YKCYCHOIIPOITU/IOBBIN
3¢up; 6) YKCYCHOM30IPONUIOBBIH 3(Up; B) MypaBbHHOOYTHIOBBIH 3(UP; T) MaCITHOSTH/IOBLINA 3up;
1) TIPOTTMOHOBOAMU/IOBBIN 3(pUP; €) STUITIPONMOHAT; >K) MeTu/alleTar; 3) sTuadopmuar. HazoBuTe uc-
XOJHble COeUHeHHUsl. YKaXuTe yc/ioBUs peakuyi. Kak MHaue MOXKHO Ha3BaTh IOJlyuaemble COe[u-
HeHus?

40. HarnvivTe ypaBHeHUs peakLlyi, MPOTEKaroLIUX MPU B3aUMOZENCTBUU: a) YKCYCHOM KUCIOThI ¢ PCls;
0) mpornMoHOBOM KUCIOTHI ¢ PBrs; B) MacisiHoM KucinoTel ¢ PCls;r) 3-MeTUIOyTaHOBOM KHMCJIOTHI C
PBrs. HaszoBure obpa3yromyecst TIporu3BoHbIe KUCIOT. YTO Ha3bIBaeTCsl KUCIOTHBIM OCTaTKOM (aru-
JIom)?

TecToBBIE 3d/idHUA /1A TEKYIero KOHTpoJisi 3HaHHﬁ o pa3sjeny 7 ((KPICJIOpO/I[COﬂep)KaIHI/le
CoeJUHEeHH»
YKaXuTe BellleCTBO, BhINajiaiolee 13 001ero psyja:
CH;- CH,- OH
+ HO- CH,;- CH;- OH
CH3 OH
CH3;- CH,;- CH>- OH

Oﬁlllaﬂ d)opMyna TOMOJ/IOrHYEeCKOro psiia npeje/ibHbIX 0THOATOMHBIX CITUPTOB:
+Ch Hon-1 OH

Cn Hon+1 OH

Cn HZn—B OH

Cn H2n OH

Yucsio nzomepHbIx ciupToB cocraBa CsH 100 (0e3 onTHuecKux H30MepoB) paBHO:
ABYM

TpeMm

YyeTbIpeM

+TISTH

TpuBHanbHOe HA3BaHMe 3TaHo/1a:
aJIKOr0J1b
+BHUHHBIA CITMPT
MUTHEBOW CIIUPT
5TUJIOBBINA CITUPT

Jlns aIKaHOJ/10B He XapaKmepHb! peaKIiu:
TIPYCOe/IMHEHHST
3aMelleHust
+pasnoKeHus
OKUCJIeHUS

JlaHa nenoyka npeBpalleHun:
CHz— CH>— CH2— OH + HBr - X;+ NaOH (crupt) t - X>+ H20 (H") - X3
BerjectBo X3 Ha3biBaeTcs:

rporaHoJ-1



[ponaHoJI-2
+TpornaHab
2-6pomrpornaH

C noMo1bI0 KaKoro peareHTa M0O>KHO Pa3/IMUUTh 3TAHOJ/I M 3TH/IEHT/IHKOJIb?
OpoMHoOI BozIOM
MeTa/UTMYeCKUM HaTpueM
+Cu(OHn)2
NaOH

MeTaHoJ1 IPH HOPMAJIBHBIX YC/IOBHAX MPe/CTaBJ/IsIeT CO00I:
ras
+XKUJKOCTh
TBep/j0€e BellleCTBO

Ha3Banue cniupta c ¢popmysoii: CHz — CH - CH - CH3
|
CH; OH
2-MeTuJI IIpoIaHoI-3
+3 —meTun 6yTaHos-2
2-MeTus1 OyTaHoI-2
2-meTus1 OyTaHOH

JlaHa nenouka npeBpameHuii: CnupT — anbJeru — Kap0oHOBasg KHC/I0TA
VcxoaHbIM CIIUPT SIBSIETCS:

+11epBUYHBIM

BTOPHUYHBIM

TPETUYHBIM

OTH/IeHI/IHKO/Ib M TVINLEPUH MPe/ICTaB/IAI0T CO00M:
M30Mephl
BTOPUYHBIA U TPETUYHBIA CLIUPT
TOMOJIOTH
+/IByXaTOMHBIN U TPeXaTOMHBIU CIIUPT

Ha3zoBuTe npocTelimii TPeTHYHbINA CIIUPT:
+rnponanTpuon — 1,2,3
nponaHon -1
2-MeTUJITNIPOIIaHoJI-2
2,3,4-TpUMeTUNIeHTaHo- 1

Kako#i cnupT He crioco0eH K BHYTPUMOJIEKY/ISIDHOH Jern/jpaTanuu?
+MeTaHOJI
3TaHOJI
2-MeTUJITIPOIaHoJI-2
Oyranosi-1

Kakoe 13 npuBe/ieHHbIX COeJJUHEHHH AB/IAETCA CUIBHBIM SII0M /I/Isl Ye/10BeKa U )KUBOTHBIX?
I'munepun
+MeTHU/I0BBIN CIUPT
beH3unoBeIii crivpt
OTUJIOBBIM COUPT



IIpu KHUC/I0THOM THAPO/IH3e dTHIaneTaTa 00pa3yrTca
9TaHOJI U MypaBbUHAasA KUC/IOTA

+ 3TaHOJI U YKCYCHas K1CJ10Ta

MeTaHOJ/I U MypaBbUHaA KHUC/I0Ta

MeTaHOJ/I ¥ YKCYCHasi KHUC/I0Ta

IIpu HOpMa/IBHBIX YC/I0BHAX (DEHOJT MPe/CTaB/IAET CO00M:
ra3s
YKUIKOCTh
+TBepZioe BeleCTBO

ITpoayKT B3aumojeiicTBUA (peHO/Ia C HATPHEM Ha3bIBAeTCH:
+deHOAT HATPUSI
OeH30aT HaTpUsi
(dbeHwnat HaTpus
aJIKOTOJIAT HaTpUst

IIpoayKTamMu B3aMMO/elCTBUSA KAKHX Bell[eCTB SAAB/ISIKOTCSA XHPbI ?
['MUIMprHa M HA3LIMX KapOOHOBBIX KUC/IOT
['nyuieprHa ¥ HeOpraHUYeCKUX KUC/IOT
+[uLeprHa ¥ BBICILIUX KUCIOT

Kaxkoe 13 BeljecTB BbINajaeT U3 001ero crucKa?
TpUoOJieaT IJuLeprHa
+TpUHUTpAT I'JIMLepUHa
TPUCTeopar rIvLiepyuHa
TPUTMAJILMUTAT TJIULEPHUHA

CoepHeHHe KaKOHM CTPYKTYPbl MO)KHO OTHECTH K BocKam?
CH3COOC16H33
+C15 H31COOC16H33
C15 H31COOC2Hs
CH:=CH - COOCs H7

IIpouecc npeBpailjeHUs XXUAKUX )KUPOB B TBepAble:
+rUipUpoBaHue
TU/IPOJIU3
ruiparauus
rajioreHMpoBaHue

Mpesuia 3T10:
+COJIM BBICIIMX )KUPHBIX KUCJIOT
C/10)KHBIEe 3(HUPBI KAPOOHOBBIX KUCIOT
CMecCh )KMPOB ¥ apOMaTHUecKrx /100aBoK
CMeCh IJIMLeprHa, KpacuTeseu.

BemecTBa, 00pa3yromuecsi IpH rH/POJIN3e CJI0)KHBIX I(PUPOB:
KapOOHOBBIE KUCIOTHI
BO/Ia U CTTIUPTHI
+CIUPTHI U KAPOOHOBBIE KUC/IOThI
CTUPTHI U aJTb/I€TH/IbI



CnupT 0CTaToK, KOTOPOro BXOAUT B COCTAB )XKUPOB:
+IIMLepUH

3TaHOJI

3TUIEHIJIMKO/Ib

MeTaHOJI

T'uApO/IN30M )XKMPOB MOXXHO MO/TyYHTh KUC/TOTHI:
YKCYCHYIO
OeH30lHY0

111aBeJIeBYyIO
+CTeapuHOBYIO

CuHTeTHUeCKHe MOIOIIIHe CPeACTBa:

3arpsi3HSIOT OKPY’KaloIlyIo Cpely

COXPAHSIOT MOIOIIYIO CIIOCOOHOCTH B JKECTKOH BOJie
HMMEIOT BBICOKYIO MOIOIIYIO CTIOCOOHOCTh B IITUPOKOM WHTEpBasie TeMITepaTyp +BCe OTBeThI
BEpHBI.

BemecrBo, crpykrypa koroporo CH3;—C=CH—CH—CH=0, Ha3bIBaeTcs

CH;
2-MeTUJI-5-0KCOITeHTeH-2
2-MeTU/INeHTeH-2-alb-5
5-meTunrekceH-4-anb
+4-MeTU/IeHTeH-3-a/b

T'omostorom OyTaHa/s ABISAETCSA
+MporaHasb
OyTaHOH
OyraHos-1
OyTaH

IIpu HarpeBaHWH aleTa/ILJAErH/ia CO CBeXeoCAKAEHHBIM ruapokcuiom meau(Il) Hadmogaercs
+TI05IB/IeHHe JKE/ITOro, a 3aTeM KpacHOro ocajKa
TripeBpailjeHre roayooro ocazika rugpokcuzaa meau(Il) B uépHbiid
pacTBopeHHe ocajiKa U obpa3oBaHue ronyboro pactsopa
pacTBOpeHHe ocazika u 0O6pa3oBaHue BaCUIbKOBO-CUHETO PacTBOpPa

OoOpa3oBaHue «cepedpPSHOro 3epKajia» B peakijii C aMMHaYHbBIM PacTBOPOM OKCH/a cepedpa
AOKa3bIBAET, UYTO B MOJIEKY/Ie BelieCTBA COAEPIKUTCS

KapOOKCH/IbHAs TpyTIa

JIBOMHas CBsi3b Mexxay aromamu C u O

+KapOOHW/TbHAS TPYTINA Ha KOHL[E MOJIEKY/TbI

aToM yrJiepo/ia B Sp?>-TUOPUIHOM COCTOSTHUM

Ilpu oKuc/1eHHH NponaHass odpasyercs
rponaH
TrporaHo-1
+TponaHoBasi KUC/I0Ta



[ponaHoJI-2

C nmomomp0 aMMHAYHOI'0 PacTBOPa OKCH/A cepedpa MOXKHO Pa3/IMYUTH PAaCTBOPbI
MeTaHoJIa ¥ 3TaHoJj1a
+3TaHoJ/1a U 3TaHass
atletasnbfiernja u popmanbzeruja
[JIMLepYHA U 3TU/IEHTJIUKOJIS

C rugpokcugom mequ(Il) pearupyror o6a BemecTBa
+T/IMLIEpUH U TIpOoIlaHa/lb
aleTasbJerus U 3TaHosl
3TaHOJI U (heHOo
(dheHon u hopManbaerus

Ilpu BoccTaHOB/IeHNH OyTaHA/IA MOTYYaeTCst
+0yTaHosn-1
OyTaHOBasi KMC/I0Ta
OyTaHos1-2
JOYTUNIOBBIN 3¢uUp

B njenu npespamenuii CH3;—CH>—OH - X - CH3—COOH BemjectBoM X fIB/IsIeTCs
CH=CH
CH>=CH:>
CH3—CHCl
+CH3—CH=0

dopmManb/eruj He UCMO/Ib3YeTCA I
Je3nHbeKIun
TIOTyYeHHUsI TJIaCTMacC
+yno0peHust OUBbI
TIPOTPaB/IMBAHUS CEMSTH

KaTtanuTuyeckum jeru/jpypoBaHyeM Kakoro CiipTa MO)KHO NOJIyYUTH albJAerup?
Byranosn — 2
+2—-MeTUIIponaHoiI - 1
2—MeTUINPOTNaHos — 2
3- MeTUn0yTaHO-2

Kakoe 13 BelleCTB BCTYNAeT B PeaKIHI0 «CEPeOPAHOro 3epKasia»?
+MeTaHa/lb
MeTaHOJI
MPONaHOH
3TaHOJ

CHI/IPT, OKHC/IEHHEM KOTOPOI'o MO>XKHO IMO/IYUYUTDb KE€TOH C (l)OpMyJIOﬁ

CH3;-C-C-CHs Ha3bIBaeTCAa
|
CHs0
2-metunbytaHo-1
2-MeTu0yTaHoM-2
I[IeHTaHOoJI-2



+3-MeTunOyTaHO-2

Ha3Banue kuciorsi ¢ popmynoit CH3z-CH-CH>- COOH:
+3-MeTunOyTaHOBAs |
2-MeTH/I0yTaHOBast CH3
3-MeTun0yTeHOBast
3,3-AUMeTU/IIPOIIaHOBast

Ha3panue kuciorsi ¢ ¢popmynoit HOOC — CHz — CH, - COOH:
3TaH/IMOBast
TIpOTIaH/IUOBast
+0yTaHArOBast
BEPHOTO OTBETa HeT

Yro Ha3bIBaeTcs 3TepupuKanme ?
peakLys THpoJIK3a CJI0KHOrOo 3¢upa
B3aHMO/IeliCTBHe CIIMPTOB ZPYT C APYToM e oOpa3oBaHKeM IpoCcToro 3¢upa
+B3aMMO/IeICTBHE KHCJIOT CO CIIMPTaMU ¢ 00pa3oBaHKeM CI0KHOTO 3¢dupa
IIPaBUJILHOTO OTBETA HeT

Omnpejenure BelecTBO X B C/IeyH0IeH cxeMe NMpeBpalleHui:
MeTaHoJ — X - YKCyCHas KMC/I0Ta

TUAdOpMHAT

3TaHa/lb

+MeTaHaslb

MeTunanerar

B xope peakijuu 3TepuuKauu KapOooHOBbIe KHC/I0ThI pearupyoT
C MeTajljlaMu
C OCHOBaHUSIMU
+COo cnupTaMu
C KHC/I0TaMU

Ykaxure popmyny 2,3-AUMeTH/ITeKCaHOBOM KHUC/IOTHI:
CHs- CH> - CH-CH - CH»- COOH

|
CHs CH3

+CH3 - CH;- CH>-CH - CH-COOH
|
CH; CH3;
CHs3- CH- CH>-CH-COOH

| |
CHs CHs

CH; - CH,-CH;- CH - COOH

I
CHs

Kak oT/IMYuTh YKCYCHYIO KHC/IOTY OT H30MEPHOTO eii C/I0)KHOT0 3¢upa?
+TIOHIOXAaTh;
n00aBUTH BOJY;



nobasuth pactBop NaOH;
C TIOMOLIBIO KMC/IOTHOTO MH/JUKATOopa.

Ha3oBure Kucsory, ¢opmysa koropoii CH3z- CHCI- CHCI- COOH
2-xnopbyTaHoBast
+2,3-nuxnopbyraHoBast
1,1-puxopnporiaHoBas
2, 3-AVXI0pIIpOIIaHoBast

Knaccudunupyiite cnupt
CH3 - CH - CH: — CH3
|
OH

+1ipefie/ibHbIN, BTOPUUHBIN 0/IHOATOMHBIM
rpe/ie/IbHbIA, BTOPUYHBIM, [IBYXaTOMHBbIN
Heripe/ie/IbHbIM, TepBUYHbIN, 0IHOATOMHBIN
HerpeJieNbHbIN, IepBUYHbIM, IBYXaTOMHbBIN

D yHKIHOHA/IbHASI TPYMIa CIUPTOB HAa3bIBAETCS:
+TUApOKCU/IbHAs
KapOoKcuIbHas
KapOOHUIbHAst
anbJeruiHas

Bemjecteo CH3; - CH - CH;OH Ha3bIBAaeTCA:
|
CH;
Oyranon — 1
1300yTaHo
+2 — MeTuaTIpOnanon — 1
2,2 — IUMeTU/I3TaHOJI

BemiecTBy ¢ HasBaHHeM 3 — MeTU/I0yTaHO/I — 2 COOTBETCTBYeT CTPYKTypHas ¢opmy.ia:
OH
|
CH3z-C-CH;-CH3s
|
OH
CH3 - CH - CH:; — CH3
|
CH3
+ CH3 - CH - CH - CH3
|
OH CHs
CH3 - (CH2). -CH>0OH

N3omepom Bemjectea CH3 — (CH2)3 — CH2OH sBasiercs:
CHs — (CHz); — CH, — OH
CH3 — CH, - CH; — CH2OH
+ CH3 — CH> — CH — CH ,OH

|
CHs



COEN AWM

22.
23.
24.
25.

26.
27.
28.
29.

30.

CHs - CH - CH - CH,0H
| |

CHs CHs3
IIpu B3auMo/IeliCTBUM C KAKUM CoeJHHeHHEeM (peHo,1 AaéT 0Cca/joK 0e/10ro nBera
+Br»
FeCl3
NaOH
Na

HO3.

Bonipocsl 151 codecefoBaHus 10 pasgeny 8 «YrieBobI»

[TocTponTh BOCCTaHABIMBAOLMK AUcaxapyj U3 [BYX o, D- rirokonvpaHos.
Hanwmimre dopmynsl no @uiepy u Xeyopcy: a, L- rasakTodypaHo3ssl.
[TocTpouTh HEBOCCTaHABIMBAKILIMI AWcaxapyuj U3 ABYX o, D- IJIFOKONMpaHo3.
Hanwmite dopmysnsl o @uiiepy u Xeyopcy: o, D- raiakronvpaHo3bl.
[TocTpouTh BOCCTaHABIMBAIOIIWH Jucaxapyuj U3 [BYX 3, D- rmrokonupaHos.
Hanwmimre dopmysnsl no @uiepy u Xeyopcy: a, L- MaHHOGYpaHO3bI.
[TocTpouTh HEBOCCTAHABIMBAIOLIMI AVcaxapyus U3 ABYX [3, D- riarokonupaHos.
Hanumure dhopmyiisl o ®uitiepy u Xeyopcy: o, D- ppyKTonmMpaHo3bI.
[TocTpouTh BOCCTaHAB/IMBAIOLIMN AUcaxapu/ U3 [BYyX o, D- MaHHOMMpPaHO3.
Hanumure dhopmyiisl o ®uitiepy u Xeyopcy: o, D- ppykTodypaHO3bI.
[TocTpouTh HEBOCCTaHABIMBAKILMI AWcaxapyu/ U3 ABYX o, D- MaHHONMpaHO3.
Hanwmimre dhopmynsl no @uiepy u Xeyopcy: o, D- MaHHONIMPaHO3bI
[TocTpouTh BOCCTaHABIMBAIOIIWH Jucaxapyuj U3 [BYX [, D- MaHHONMpaHO3.
Hanumumre dhopmyiiel o ®uitiepy u Xeyopcy: 3, D- ppykTonupaHo3bl
[TocTpouTh HEBOCCTaHABIMBAKIINK Acaxapyu/ U3 AByX [, D- MaHHONMpaHO3.
Hanwmire dopmysnsl no @uiepy u Xeyopcy: 3, D- kcunonupaHo3bl
[TocTpouTh BOCCTaHAB/IMBAOLMY AUCAaXapy/ U3 [BYX «, D- rajakronupaHos.
Hanwmimre dhopmyssl no @uiiepy u Xeyopcy: B, L- annonupaHo3bl
[TocTpouTh HEBOCCTaHABIUBAKIIMM AWcaxapyuy U3 AByX [, D- ranakronupaHos.
Hanwmite dopmynsl o @uiiepy u Xeyopcy: 3, L- kcunonupaHo3bl
[TocTpouTh BOCCTaHABIMBAOLLIMHI AUcaxapu/ U3 o, D- rmrokonupaHossl U 3, D- riatokodypa-

Hammmimure dhopmynel mo @uiniepy u Xeyopcy: 3, L- copbornmpaHo3bl
[TocTpouTh HEBOCCTAHAB/IMBAIOLIWH AWcCaxapy/ U3 IBYX o , D- MaHHOdYpaHO3.
Hanummre dopmysisl o ®uiiepy u Xeyopcy: B3, L- nukcopypaHo3bl.
[TocTpouTh BOCCTaHAB/IMBAIOIIWM AUCaxapy/ U3 o, D- a/yionmupaHo3bl U

B, D- rmokodypaHo3.

Hanummmre dhopmyiisl o ®uiiiepy u Xeyopcy: 3, L- copboriipaHo3bl

[TocTpouTh HEBOCCTAHAB/IMBAIOLWH Arcaxapy/ U3 [BYX o , D- rajakrodypaHos.
Hanuiure dopmyssl o @uiiepy u Xeyopcy: a, L- MaHHOGYpaHO3BbI.
[TocTpouTh BOCCTaHABIMBAKOLIMM AUCaxapuj U3 o, D- r/iroKonvMpaHo3sl U

B, D- rmokodypaHo3.

Harmmmmre ¢hopmysniel mo @urmepy 1 Xeyopcy: o, L- apabrHomMpaHo3bI!

Tunossle ynpaxHeHus 1o paspeny 8 «Yriesoapi»

1. C nomolbto KaKoi peakLiu MOXXHO OT/IMYUTH (PPYKTO3Y OT IItOKO3bI? Ha3oBHTe peareHThl U YKaKu-
Te BUJMMbIY pe3y/bTaT peakLiu.
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14.
15.
16.

17.
18.

19.
20.

21.
22.
23.
24.
25.
26.
217.
28.
29.
30.
31.

32.
33.

34.
35.

Hanmmmre cxemy nonyuyeHus r/IMKO3U/a ¥ Ha30BUTe NMPOAYKT peakiny. Kak Ha3biBaeTcsl HecaxapHasi
YacTh IJIMKO3UZA?
[TpuBesuTe CXeMbI peakLyii MoTydeHus: CopouTa .
Haruivre cTpykTypHyto dhopmyny o- D-mMaHHOGDYpaHO3bI.
[TpuBennTe CXeMbl peakLiMi OKUC/IeHNs D-T/I0K03bl aMMHaUYHbIM

pacTBOpoM okcHjia cepebpa. KakoBo rpakTrueckoe 3HaueHHe 3TUX PeakLnii?
Hanmwmimre cTpykTypHyto Gopmyiny o- D-kcrunodypaHossl. OTMeTbTe B Held acCUMMeTprUYecKue yrie-
pPO/ZIHbIE aTOMBI.
[TpuBeguTe CXeMy peakLyy OKUC/IeHUs D-rtoko3b1 OpoMHOIM Bojoi. Ha3zoBuTe mostydeHHOe Coeau-
HeHUe.
Kak MO>KHO TpeJiCTaBUTh Mepexo/ OTKPbITON (hOpMbl MOHOCaxapH/ia B LIMK/INYECKYHO.
[TpuBenuTe cxeMy peakLMY MOJ/yuyeHus TJIFOKOHOBOW KMC/IOThI. YKa)XKUTe yCJIOBUSI.

Hanmuimre cTpyKTypHYIO OPMYJly I/IFOKOMIHMPAHO3U/0T/IFOKO3bI C O-1,6-T/TMKO3UAHOM CBA3bIO.
ByzeT v faHHBIN AUcaxapyj, OKUCISATbCS aMMUAYHbIM PacTBOPOM cepebpa?

[TpuBesnTe CXeMbl peakLU{ MOyuyeHus] KCUIUTA.

Kak pearupyet a- D-ppykTonupaHo3a ¢ U30bITKOM XJIOPUCTOTO aljeTusa?

[TpuBeauTe CXeMy peaKLUy TO/yueHus TIt0K030-6-hocdaTa.
Ha ocHOBaHMM KaKWX peakLMid MOKHO [J0Ka3aTh HaJWuKe MSITU TUAPOKCUIBHBIX TPYIIN B MOJIEKY/1e
1I0K03bI? KeM 3To BriepBbie ObUIO JOKA3aHO?
[TpuBeauTe CXeMy peakLUy aluIMpoBaHus 3-D-TF0KONMMpPaHO3bl YKCYCHBIM aHTHAPUAOM. B Kakux
YC/IOBUSIX OHU CITOCOOHBI T'H/IPOJTU30BATHCS?
Hanuiure cTpykTypHyto dpopmyiny o- D-kcunodypaHossl. OTMeTbTe B Heli acCUMMeTpUUecKue yrie-
POJHbIE aTOMBI.
[IpuBeuTe CTPYKTYpPY I/IFOKOHATA Ka/bLUA. YKaKUTE ero IpUMeHeHre B MeJLMHe.
Hanuimre cTpyKTypHbIe opMyJibl TpeX TayToMepHbIX (opM D-MaHHO3bI (OTKPBITYIO U /IBe IH-
PaHO3HbBIX) U HA30BUTE UX.
[puBeguTe cxemy peakiyy 06pa3oBaHUs TIPOCTOrO 3¢dupa U3 o-D-MaHHOMMPAHO3bI.
Hanuiure cTpykTypHyto dopmyny - D-rirokonupaHo3sl. OTMeTbTe B Helk acCUMeTpruyecKue yrie-
POJiHbIE aTOMBI.

[IpuBeuTe Cxembl peakLIMi B3auMOZeNCTBUS o-D-r/IFoKONnrMpaHo3bl C MeTaHOJI0M (B MPUCYT-
ctBuu HCl). HazoBuTe nosyueHHble PO YKTHIL.
Hanuimre cTpyKTypHbIe (pOPMYJibl ABYX TayTOMePHBIX (hOPM Ira/lakTypPOHOBOM KHUCIOThI (OTKPLITOM 1
LUK/IMUeCKOM).

[TpuBeauTe cxeMy peakLUy I'MIpo/n3a 3Tui-B-D-rajokTonvpaHo3na, yKakuTe yCI0BUS,
Ha30BUTE MPOAYKThI peakLvK.
[TpuBeauTe CTpOEHUe caxapo3bl, OXapakTepusyiTte eé MoHocaxapuHbIi coctaB (NB! [ucaxapup
obpasyercs 3a cuet 1,2 ruKo3ugHOM CBsi3n). OOBbsCHUTE BOCCTaHAB/IMBAIOIIE CBOMCTBA.

Hanuiure cxemy nonyuyeHusi 03a30Ha (DPyKTO3bI.

Hanummre cTpykTypHyto ¢popmyiy o- D-ppykTodypaHo3bl.

Hanuiumre cxemy nonyuyeHus 3- D-nponuikcuonyipaHo3y/ia (B MpUCyTCTBUM CyXOTr0 XJI0pU-
CTOTO BOZIOPO/1A).
Kakue Buzip1 6poskeHnst Bam n3BecTHbI?
Hanummre cxemy KUC/JIOTHOTO FM/POJIM3a NeHTaalleTU/IT/IFOKOMUPaHO3bl.
Yro 0603HauaroT cuMBOJIBI D- 1 L-, a TakKe 3HaKM «+» U «-» TIepe/l Ha3BaHUeM MOHOCaxapu/a?
Hanmimite cxemy nonyuyenus - D-u3ornponusiranakTonupaHo3u/a (B IPUCYTCTBUM CyXOro XJIOpH-
CTOT0 BOZOPO/A).
Kakoii ruipokcui Ha3bIBaeTCsi TosyaljeTanbHbIM? Kakoe ellje Ha3BaHHe OH UMeeT?
Hammmimite cxeMy rvipo/iv3a B IPUCYTCTBUM Pa30aBIeHHOM COJISTHOM KUC/IOThI TeTpaMeTHI- o- D-
MeTWIrII0K03u/a. Ha3oBuTe nostyueHHOe coe/jHeHue.
CKOJ/IbKO CTepeor30MepbIX ab/0eHT03 MOXKeT CYLL[eCTBOBaTh, /Iy yuecTb (hopmyay N=2"?
Hanummre cxemy peakuyu D-T/1t0K03bl ¢ CHHUJIBHOW KMCJIOTOM C MOC/IEYIOIIUM TH/IPOJIA30M.
Ha3oBuTe npoAyKThl peakLivu.



36. Kakue hopMbl caxapoB Ha3bIBarOTCS - U 3-?

TecToBble 3afiaHNs /I TEKYILero KOHTPO/Isi 3HAHUU N0 pasjesny 8 «YraeBoasi»
Teme:

B MoJ1ekysie caxapo3bl 0CTaTOK IVIIOKO3bI CBSI3aH C 0CTaTKOM:
TJIFOKO3bI
+(pyKTO3bI
rajakTo3bl
MaJibTO3bl

YKaxute hopMysy Kpaxmasia:
(CsH1205)n
+CeH1206
(CsH1205)n
(CeH1206)n

le/l 06pa30BaHI/II/I HHKJII/I'—ICCKOﬁ (l)OprI [VIOKO3bI IDUHUMAET y4aCTHE TUAPDOKCH/IbHAA I'PyII-
Ild MIpH yrjiepojHoM daToOMe:

C3

C4

+C>

C6

DpyKTO3a ABIAETCA:
aberuI0CIIMpPTOM
+KeTOHOCITMPTOM
OKCHUKHUCIOTON
MHOI'0aTOMHBIM CIIUPTOM

IIpu HarpeBaHUH PacTBOPA IJIIOKO3bI ¢ ruApokcuaoM meau (I1):
obpa3syeTcst IpKO-CUHUM PacTBOP
BbI/IE/ISIeTCS Ta3
+BBITIaZIaeT KPaCHO-0YphIii 0Ca/loK
Ha CTeHKax MpobupKu obpa3yeTcst cepeOpUCThIN HasleT

TIpoAyKT KaTaIMTHYECKOr0 THAPHPOBAHNA [/IIOKO3bI:
KCHJTUT
+copbut
IJIFOK03a
JMHAMUT

Ha3zBanue mnmponecca, MpoTeKadrIero 1no ypaBHEeHHUIO:
CsH1206 — 2 C2H50H + 2CO2

+Opo>keHue

tdboTocuHTe3

JekapbOoKCcUIMpoBaHye

TJIMKOJTN3
Yuc/10 rHAPOKCUIBHBIX FPYNI B IUK/INYeCKOH ¢opMe I/IIOKO03bI paBHO:
3
+4

5



6

Kakue 13 npuBeieHHbIX TEPMHHOB OTHOCATCA K (DpyKTO3e€:

1. Anpperugocriupt 2. Kerocriupt 3. [lenTo3a 4. I'ekcosa 5. Monocaxapup 6. [Iucaxapuf,
1,3,5

+2,4,6

2,3,5

2,45

IIpu HarpeBaHHUH IJIIOK03bI C AMMHAYHBIM PACTBOPOM OKCH/Ia cepedpa
obpa3syeTcst ApKO-CUHUM 0CafIoK

BBIJIe/IIeTCS Ta3

BBITIa/IaeT KPAaCHO-OyphIit 0caziok

+Ha CTeHKaX IpOOMPKHU 00pa3yeTcsi cepeOpUCThIN Ha/leT

CopOuT nosiy4arrT:

B3aMMO/IeHCTBHEM T/TFOKO3bI C aHTHUAPHU/IOM YKCYCHOH KHUC/IOTHI
OKHCJIEHHUEM TJTFOKO3bI

+TUPUPOBAHUEM TJIFOKO3BI

OpOyKeHUEeM TJTFOKO3bI

Bce anbaorekco3sl uMer0T 0ANHAKOBYI0 (hopmysry CeH1206. UeM 0HU OT/IMUAOTCA 110 CTPOEHHIO
MOJIEKYJIbI:
YHCIOM TUAPOKCUIBHBIX TPy
+B3alMHBIM PacIo/io)KeHWeM 3aMeCTUTelel TIPU aCCUMeTPUUYeCKUX aToMax yriaepoja
CTPOEHHEM YIJIEDOAHOIO CKeJleTa
pacroso)KeHueM ajibAeruHON TPYIIbI B LIUKIIe.

Ilpu noMoIM KaKoro peaKkTHBAa MO)KHO OT/IMUUTH PacTBop (popManbjeruja oT pacreopa ri-
KO03bI?

aMMHauHBIM PacTBOPOM OKCH/ja cepebpa

+rugpokcuziom meau (11)

pacTpopoM I'M/IpOKCH/a HaTpus

BEPHOI'0 OTBETa HeT

JlaH UK/ IpeBpalleHnu:

X
CO> /V(CGHM
\ X /
YkaxuTe Ha3BaHHe BelecTBa X:
+TJII0KO3a
caxaposa
LleJI/TF0JI03a

yrnepog

CKo0/IbKO acCHMeTpHUYeCKHX aTOMOB YI/iepo/ia B MoJIeKyJIe ITIOKO03bI:
2
3
4
+5

ITo oTHOLIEHMIO APYT K JIPYTY O- U B-I/110K03a AAB/ISIIOTCA:



romMoJioraMu

CTPYKTYPHBIMU U30MepaMU
reoMeTpuueCcKUMU U30MepaMu
+OINTUUEeCKMMU U30MepaMu

JI/isi npeBpaieHusi T/IIKO03bI B COPOMT B KaueCcTBe PeaKTHBA MCIO/Ib3YIOT:
BOAY
+BOJOPOL,
XJI0POBOZOPO[,
aMMHaYHbIN pacTBOp OKCHA cepebpa

Kakue cBoiicTBa (DpyKTO3bI OATBEPIKAAET MOsAB/IeHHE APKO CHHEro IjBeTa B pacTBope (PpyKToO-
3bI € rTHAPOKcuAoM meu (1I)?

Anpnervinnle

KeTtonHble

+CnupToBbIe

Kucnothabie

O uyeM roBOpHT MOJIOXKUTE/TbHAs pPeaKijis I/IIK03bl C aMMHAYHbIM PAacTBOPOM HHTpaTa ceped-
pa?

O Ha/IMUUK UUKINYecKoi (hOpPMBbI TTFOKO3bI

+0 NpUCYTCTBUU a/bAerUAHOMN TPYIIIIbI

O Ha/IMuMK HeCKOJIbKUX THPOKCU/IBHBIX TPYIII

O NpuCyTCTBUM KETOHHOM TPYTIIbI

B pe3yabTaTe rujposinsa caxaposbl I10/1y4alT
TJIOKO3Y;
$pyxro3y;
+T/1I0K03Y U (GpPYKTO3Y;
TJIFOKO3Y U raJIakTOo3y.

I'1roxo03a py OKMC/IeHNH NpeBpalaeTcs B
STUIOBBIN CITUPT;
+T/IFOKOHOBYIO KUCJIOTY;
MOJIOUHYIO KHC/IOTY;
I1eCTUAaTOMHBIN CIIUPT — COPOUT.

IIpUpoAHBIM MO/ IUMEPOM SIBJISIETCHA
TIOJIU3TUJIEH;
KarpoH;
caxapo3a;
+Kpaxmar.

Jlucaxapu/ioM sAAB/IA€TCA:
(dbpykTOo3a

KJleTyaTka

Kpaxmar

+caxaposa

BemecTBo, noBepraieecsi FTUAPOIN3Y, - 3T0
O-TJIFOKO03a
B-riroko3a



dbpykTo3a
+caxapo3a

dpykTo3a 00pa3yercs B pe3yjbTare rH/po/n3a
KpaxMmaja

11eJI/TF0JI03bI

+caxapo3bl

JKupbl

Kakoe U3 nepeuyrc/IeHHbIX BEIeCTB He MPUHAIeXKHUT K K/IacCy YyrjieBo0B?
rmoko3a CeH1206
ManbTo3a C 12 H2»O11
+metanans C Hy O
tie/urosi03a (Cs H 10 Os)n

MHoroaToMHbIH CIIUPT COPOUT oOpa3yeTcs:
B pe3yJibTaTe OKUCJIEHHS TTFOKO3bI
B pe3y/ibTaTe OPOKEHUSsI TTFOKO3bI
+B pe3y/ibTaTe BOCCTAHOBJIEHHUS TTFOKO3bI
B pe3y/bTaTe 3TepudUKaI|U TJIFOKO3bI

I' 1roKoHOBas1 KHC/I0Ta 00pa3syercs :
TIPY paCTBOPEHUU IJIFOKO3bI B BOJe
IIPY B3aMMO/IeMCTBUY I/IFOKO3bI C BOZOPOZAOM
+TIpU B3aUMO/IeHiCTBUH T/TFOKO3bI C @ MMUAYHBIM pacTBOpoM okcuzia cepebpa(l)
npy OpO’KeHUH T/TFOKO3bI B KUC/IOTHOM Ccpefie

ITpomMeXyTOUHBIM NPOJYKTOM I'MAPO/IM3a KpaxMasia siB/IsieTCs MaJlbT03a, M0J/IeKyjia KOTOpou

COCTOMT M3:
JIBYX OCTaTKOB X - TJTFOKO3bI
JIBYX OCTaTKOB [3 — IJIFOKO3bI
OCTAaTKOB (X — TJTFOKO3bI U PPYKTO3bI
OCTaTKOB X — U [3 — IJIFOKO3bI

Kakoii yriieBoiopo/; MoXxeT 00pa30BbIBaTh /iBe UK/IMYecKue ¢opmsl (a- u B-).
Kpaxma’i
KJ/leTyaTKa
+TJII0K03a
Caxaposa

B KauecTBe TeKCTH/IBHOTO ChIPbS U A/IA MPOU3BO/ACTBA OyMaru MCIo/Ib3yeTcs:
Kpaxmarl
IJIFOKO3a
+KJeTyaTka
caxaposa

K npupoaHBIM BbICOKOMOJIEKY/IAPHBIM COeJHHEeHUSIM OTHOCHUTCSI:
caxaposa
+Kpaxmari
KaripoH
MIO/TUCTEPOT



Peakijusi «cepe0psAHOro 3epKasia» XapaKTepHa Jjis
+TJIFOKO3BI
0e/IKoB
KpaxmaJa
[JIMLIepUHa

Kpaxmas He HCII0/Ib3YHOT:
U151 TIPOU3BO/ICTBA KOHUTEPCKUX U3/eUi
+71J151 IPOU3BO/ICTBA Kostbac
JJTsI TIPOU3BO/ICTBA OymMaru
7151 TIPOM3BO/ICTBA 3TUJIOBOTO CIIMPTA

Ilpu mosTHOM rUApoO/IKM3e Kpaxmasia o0pasyercs:
(dbpyKTO3a
pubo3a
rajakTo3a
+T/IFOKO03a

ITpu npou3BoACTBe 6e3LIMHOI0 MOPOXA UCI0/Ib3YeTCsl MHPOKCH/IVH, MPeCTaB/ISIOIUNA CO00¥:
HUTPAT LIe//IF0/I03b]
TPUHUTPATI/IUL]epUHA
+ TPUHUTPATLE//IFOI03b]
MOHOHUTPOL|E/II0I03Y

YKaxure MoJ/IeKy/IApHYI0 (hopMy/ly TPHAIeTaTa Iie/I/IK/I03bI:
(C12 Hi6 Og)n
(Co Hi6 Og)n
(C10Hi3 Og)n
+(C15 His O12)n

Jinsi pacnio3HaBaHUs Kpaxmasia MCIO0/Ib3yIT:
WHJUKAaTOp — JIAKMYC
+pacTBop uoja
a30THYIO KUCJIOTY
aMMHauHbIF pacTBOP HUTpaTa cepebpa

JI/is1 mo/tyyeHusi BUCKO3HOI'0 BOJIOKHA MCIOJ/Ib3YIOT MIPUPOAHBINA MO/IUMeEp:
aMUJIOTIeKTHH
aMuI03y
+Kpaxmais
Lenntonosy

K npupoaneim nosimmepam HE oTHocuTCA:
Kpaxmaji
aMUJIOIIeKTUH
LIeJI/IF0/103a
+3M0KCH/IHasg CMOJ1a

K npupoaHbiM 0Momo/TMMepaM OTHOCHTCS:
pe3uHa
TedioH
MaJibTO3a



+Kpaxmant

IIpoMe)XXyTOYHBIM NPOYKTOM FHAPO/IM3a KpaxMaJia sB/IseTCs Ma/IbT03a, M0OJIeKy/1a KOTOPOH
COCTOUT H3:
JIBYX OCTaTKOB O - TJITFOKO3bI
JIBYX OCTaTKOB [} — TJIFOKO3BI
OCTaTKOB O — TJTFOKO3bI U ()PYKTO3bI
+0CTaTKOB O — U [3 — TTFOKO3bI

Kakoii 13 MOHOCaxapH/OB COAep>KaTcsA B KPOBH Ye/I0BeKa:
pubo3a
ne30Kkcuprbosa
+T/TI0OKO3a

dbpykTOo3a

Mounekyna caxapo3bl COCTOUT H3:
JIBYX OCTaTKOB I'JIFOKO3BI
OCTaTKOB IJIFOKO3bI U T'ajIaKTO3bI
+0CTaTKOB I'JIFOKO3bI U ()PYKTO3bI
OCTaTKOB prO03bI U TJIFOKO3bI

Yem pa3muyaTca o- U B-¢GpopMbl r1I0K03bI:
Ha/MuveM LiMK/a
pa3MepoM LuK/a
+pacro/IoKeHHeM IMAPOKCUIBHOM rpyrmel ripu Cl
YMCJIOM aTOMOB KMC/IOPO/A B LIUKJIe

KauecTBeHHO# peakijieii Ha IVIIOK03Yy SIBJISIETCH PeaKIus C
+Cu(OH)2
FeCls
Brz (Bogn)
CuO

Kakoii Tun 0po)xeHusl yrjieBoJJ0B CyLIeCTBYeT
Mac/ITHOKUCIoe
MOJIOYHOKHUCJ/IOE
CIIUPTOBOE
+BCe OTBETHI BEPHbI

HaiignTe CHHOHUM TePMHHY «LIe/I/THJ/103a»
caxaposa
BHUCKO3a
+KneTyaTKa
MHUPOKCU/IMH

VICK/TI0uUnTe «/THIIHEe» MOHATHE:
pubo3a
+MeTaHO3a
TJIFOKO3a
rajakrosa

JIuHeliHbIe MOJIEKY/IbI LeJUTI0/I03bI 00'be/JUHEHBI B BOJIOKHA 3a CYeT CBsi3el



BOJJOPOAHBIX
+KOBaJIeHTHBIX MOJISIPHBIX
HMOHHBIX

KOBaJIeHTHBIX HEeTOJISIPHbIX

Kakoe u3 BeljecTB sIB/Is1eTCA 3/1eKTPO/IUTOM
IJIFOKO03a
caxaposa
+TJIIOKOHAT Ka/IbLUs
TpuaLeTaT Lie/IIF0/I03b]

Caxapo3a, B OT/IHYMe OT IJIIOKO03bl, He 00/1aJJaeT BOCCTAaHOBUTE/IbHBIMU CcBoMcTBaMH. IIpnunHa
3TOr0 B TOM, UTO

caxapo3sa — Aucaxapu/

+B OTCYTCTBUM Y Caxapo3bl ajib/[eTUTHOU IPYTIIIb

Ha/Jluue y caxapo3bl TMJPOKCU/IbHOU FPYMIIb

HMCTUHHAas MPUYMHA He yKa3aHa

Kakoii caxap He/1b3sl yHOTPeO/IATh B MUILy?
TPOCTHUKOBBIM
+CBUHLIOBBIN
WHBEpPTHBIN
BUHOI'PaJHbIN

Cpeau nepeurc/IeHHbIX MOHOCAXapPH/0B YKA)KHTE KeTOreKCo3y:
TJIFOK03a
pubo3a

+dpykTo3a
rajaakTosa

Kakwue yriieBogbl He nmogBeprarTcs ruiposusy:
+MOHOCaxapubl
Jicaxapu/ibl
TroJicaxapuy/bl
BCe I10/IBepraroTcs

Kakas u3 ¢opm r/110K03b1 COAEPIKUT a/ILATHJHYI0 TPyIny?
LIUKIM4Yeckasi a-popMa
L[UK/IM4eckas [(3-dopma
+nuHeliHas popma
BCE OTBETHI BEPHBI

I' 1roK03y MHaue Ha3bIBAKOT:
+BUHOIPa/IHbIN Ccaxap
(pYKTOBBII caxap
VHBEPTHBIN caxap
TPOCTHUKOBBIN caxap

Hawu0osiee pa3BeTB/IeHHbIE [10/ITMMEPHbBIE [[eNU HMeeT:
amusio3a
aMHJIONEKTUH
+11e/1TH0J103a



No ok own

© ®

10.
11.
12.
13.

14.

15.

16.

17.

18.

19.

I'anakTo3sa

Bonpocs! s codbecegoBanus mo pasjeny 9 «A3zorcoaepikamye coeJUHeHUA»

OO6bsicHUTe Ooslee IIe/IOUHYI0 PeaKL[|i0 BOAHBIX PACTBOPOB aMHUHOB 110 CPAaBHEHHUIO C peakLuei
aMMHaKa.

UTo Takoe aMUHOIIACTBI?

OO6mBsicHUTe Ha TpUMepe arjeTaMi/ia cyiabble KUC/IOTHBIE M OCHOBHBIE CBOWMCTBA aMHU/IOB.

[TpuBeauTe MeXaHU3M peakLii ro)MaHOBCKOI'O pacliieryieHus1 Ha IpUMepe Moy4YeHusl MeTh/IaMUHa.
[Touemy anudaTrueckre aMUHbI — O0siee CUTbHBIE OCHOBAHUS, YeM aMMHaK?

[TepeuniciuTe CriocoObI OYYeHHsT aMUHOKUCIIOT (6e3 cxeM peakiuii).

Kakoe coeuHeHre 00pa3yeTcsi B pe3y/bTaTe B3auMO/IEHCTBHUS STUIOBOTO 3(hHpa XJI0PYTOIbHOM
KHUCJIOTBI C aMMHUAKOM?

[Tepeunciivte NPpUUYUHBI K30MEPHUHA AMUHOKUCIIOT.

Uro Takoe KoMIieKCoHbl. [IpuBeauTe pumep.

YeM 00BCHUTL OCHOBHBIE CBOMCTBA OPHUTHHA? Kak ellje Ha3bIBaeTCs 3Ta aMUHOKUC/IOTA?

Uro Takoe MetaMepus? [IpuBesure nipumep.

[MepeuriciiuTe CriocoObl MOMYYeHHsT aMU/I0B (B3aUMO/IeMCTBHEM KaKUX BeIIeCTB TOy4aloTCsl aMUIbI?).
OOBsICHUTEe Ha/IMUKe I1[eJIOUHON peakLi BOJHBIX PACTBOPOB AMHUHOB.

Yro Takoe amuauHbI? [IprBeauTe o61yt0 GopMysny aMUAMHOB

MoueBrHa IIMPOKO MCTOIB3YeTCsI B CeIbCKOM XO03STCTBe KakK yAoOpeHue, Kak MOJKOPMKa /sl TIOJU-
racTPUYHBIX XXUBOTHBIX. OOBSICHUTE, TTIOUEMY MOUYEBUHY HeJIb3sl XPaHUTb Ha OTKPBITOM Bo3ayxe. OT-
BeT MOJTBEPAUTE C IOMOILBI0 XMMHUYECKUX peaKL1il.

AmMuj cynb(paHUIOBOM KHUC/IOTHI (CTPENTOLUA) SIBASIETCS POJOHAUaTbHUKOM Cy/lb(aHUIaMUIHbIX
MIPOTUBOMUKPOOHBIX TperapaToB. Harmuimre peakLyy MosiydeHust Cyab(aHuiaMua U3 aHuIvHa.
buypeToBasi peakuysi UCIOJB3YeTCST B OMONOTMYECKONW XWMHWHU AJisi KOJIMYEeCTBEHHOTO OIIpe[le/leHuUst
0enkoB B OMOJIOTMUYECKUX XUAKOCTSX. OOBSICHUTEe Ha3BaHME 3TOM peakiyy. Hamwuimmre peakiuro
obpa3soBaHus 6uypera.

Buramun PP (Bs, HUKOTMHaMHK[) TipeAynpexkiaer 3abosieBaHue Tieyiarpy. Hamuimmre peakiiyio
MO/yYeHUs HUKOTUHAMK/Ia U3 HUKOTMHOBOM KHC/IOTHI U U3 ee XJIOPaHTUApu/a.

Yro Takoe MUrHUH? Kak ero o6Hapy>XUTh C MOMOILbIO MPOM3BO/HBIX aHWIMHA? Kakoe rpon3BojHOe
Heo0X0UMO B3SITh?

HarnummTe peakuyio B3auMOAEHCTBUSI aHWIMHA ¢ OpoMoMm. UeM 0OBSICHSIETCS JIETKOCTh MPOTEKAHUS
3TOU peakLuu?

TecToBble 33laHKs /I/IfA TEKYI[ero KOHTPOJIsi 3HAaHUH 1o pa3jeny 9 «A3orcojepikaiiue
coeJMHEeHUs»

JlaHa nenoyvka npeppaieHHui

CH3-CH>;-COOH - X - CH3-CH3-CH-COOH.

|
NH:
Ykaxurte popMy/1y IPOMEXXYyTOUHOro X

CH,Cl-CH,—-COOH
+CH3—-CHCI-COOH
CH3;-CH-COOH

|
OH



CH,=CH-COOH

AMHHOKHC/IOTHI MPOSABJ/ISIOT CBOMCTBA:
TO/IbKO KHCJIOTHEIE,
TOJILKO OCHOBHEIE,
+amdoTepHbIe.

Kakue peareHTbI HOTPeOYIOTCS /IS MOTyYeHHs A-aMHHONPONMOHOBOH KHC/IOTHI U3 MPOMHOHO-
BOM?

XJIOp U MeTU/IaMUH,

XJIOpPOBOZOPOA ¥ aMMUaK,

+XJ/10p ¥ aMMHUaK,

TUAPOKCHUJ HAaTPUA U XJIOPUJ, aMMOHUS.

OcCHOBHBIE CBOHCTBA aMHHOKHCJ/IOT 00yC/I0B/IeHbI MPUCYTCTBHEM B MOJIEKYJIe:
yIJIeBOJJOPO/IHOTO PaiuKara,
+aMHWHOTPYIIIIBI,
KapOOKCH/IbHOM TPYTITIBL.

B cuIbHOIIE/TOUHOH Cpejie aMHHOKHC/IOTA MPeACTaB/IAeT CO00M:
+aHHOH,
KaTHOH,
OWTIOSIPHBIN HOH,
HeUTpaIbHYI0 MOJIEKYY.

AMHHOKHC/I0TBI, KOTOpPbIe He MOT'YT CUHTe3HpP0BaTbhCA B OPraHu3Me yej0BeKa, a MOCTyNalT C
Nuileid, Ha3bIBalOTCS:

O-aMHUHOKHC/IOTaMHU,

THILLEBbIMH,

+He3aMeHHUMBIMU,

reTepoLUKINYeCKUMHU.

CKO0/IbKO M30MepPHBIX JUMENTHA0B MOXXHO MOJIyUYUTh U3 ABYX aMMHOKHMC/IOT — IJIMLUHA U a/ia-
MHHaA?

+ABa,

TPH,

yeThbIpe,

MSITh.

IToacnacTuTe/ib acmapTaM NpeACTaB/sieT co00i MeTH/I0BBIN 3(up aunentuga u B 200 pa3 cia-
e caxapa. OH umeet popmyiy:
HOOC-CH>;-CH-CO-NH-CH-COOCH;3
| |
NH; CH>-CeHs5

OcTaToK KaKoi aMHHOKHMC/IOTHI, HAPSAY C acnapariHOBOM KHC/I0TOM, BXOJJUT B COCTAB acmap-
Tama?

JIeN1IYH,

+deHunanaHuH,

BaJIvH,

[JIALIYH.

Kakwue u3 BelecTs UMeIOT II0JIMMEPHYI0 IpUpoay?



aMUHOKHUCJIOTHI,
+6enky,

JKHPBI,
BOCKH.

BesKy, BHINO/THAKIIHE KAaTATUTHYECKYH (yHKI[HIO, HA3bIBAKTCA:
rOPMOHAaMH,
+depmeHTamu,
BUTAMUHAaMH,
TIPOTeUHAMM.

AMHHOKHC/IOThI, He00X0AMMBIE /I/If MOCTPOEeHUs1 0e/IKOB, MONAJal0T B OPraHM3M YejioBeKa:
+C naLen,
C BO3yXOM,
C BO/JIOH,
OT MaTepHUHCKOI'0 OpraHu3ma.

CnupasieBHiHOE COCTOSTHYE TO/TATIENITH/{HO LielH sIB/ISAeTCs CTPYKTYPOH Oesika:
TepBUYHOM,
+BTOPUYHOM,
TPETUUHOM,
YeTBePTUUHOM.

JeHaTypaiuei Ha3bIBaeTCs:
CBsI3bIBaHME Oe/IKaMH MOJIEKYJT BOJbI,
+9acTUYHOE WY TIOJTHOE pa3pyllieHue MPOCTPaHCTBEHHOUW CTPYKTYPhI 0e/KOB IpU COXpaHeHWH Tiep-
BUYHOU CTPYKTYPHI,
pacIieryieHye MoUITeNITUIHOM T1eNy TI0/, lelicTBreM ()epMeHTOB,
riotepst 6e/IKOBOM MOJIEKYJ/ION 3/IeKTPUUECKOTro 3apsi/ia MpU orpesie/IeHHOW KUC/IOTHOCTU CpeJibl.

T'uapo/n3 0e/IKOB MCIO/IbL3YIOT:
+/17151 TIOJTyYeHUs] aMUHOKUCJIOT,
IS TIOJyUeHUsl CTYJHeH,
1Sl CHYDKEHHSI PaCTBOPUMOCTH O€/IKOB B BOJIE,
[ KAUeCTBEHHOTO 0OHapYKeHUst OeTKOB.

Ilpu ropeHuM 0e/IKOB OILIyILIAeTCsl 3anax:
TYXJIBIX SIUII,
“FKKEeHOr0 pora,
amMMHUaKa.
ropeJioi pe3vHsbI.

JI/1A NpOBe/jeHUsA KCAHTOMPOTEHHOBOM PeaKUH MoTpedyeTcs peareHT:
H>SO4
Cu(OH)2
+HNO3
FeClz

Benkamu Ha3bIBawTCA:
MIPUPO/HbIE MOIMMePbl, MOJIEKY/Tbl KOTOPBIX TOCTPOEHbI U3 OCTAaTKOB MOHOCaxapyu/0B;
+TIPUPO/IHBIE MTOIMMEpPbl, MOJIEKYJIbI KOTOPBIX [TOCTPOEHbI U3 OCTaTKOB O-aMUHOKUCJIOT;



TIPYUPO/IHBIE BelleCTBa. TIPe/ICTAB/ISIOLHe CO00 C/IOKHBIE 3(HPHI TVIUIePUHA U BBICIINX KapOOHOBBIX
KHUCJIOT;

TIPUPO/IHBIE TTOJTUMEPHI, MOJIEKYJIbl KOTOPBIX TTPEZCTaB/ISIOT COO0M TI0C/Ie10BaTeIbHOCTh HYK/IEOTH-
710B;

Kakue u3 pyHKIMii CBOMCTBeHHBI 0e/TIKaM?
KaTajuThuuecKas,
TPaHCIOPTHas,
3all[UTHas,
+BCe CBOMCTBEHHBI.

MaccoBas 01l KaKOro 3/ieMeHTa B 0e/IKax Hau0o/ibIaa?
+yryiepoga,
BOJIOpPO/Ia,
KUC/IOPO/ia,
asora.

B mo/iuMepHoii Hienu 0e/IKOB coce/JHHe 0CTaTKH aMUHOKHC/IOT CBA3AHBI APYT C [PYroM CBA3BIO:
BO/JJOPOJHOM,
aMU/THOM,
+TeNTHUIHOM,
AUCyTbGOUIHOMN.

BuTKM cimpa/ii BTOPUYHOM CTPYKTYPbI 0e/1Ka CKpenyieHbI IJIaBHBIM 00pa3oM 3a cueT CBsi3eil:
HMOHOBBIX,
KOBaJIeHTHBIX,
+BOJOPOJHBIX,
AUCyTbGOUIHOMN.

K peHarypanuu 0e/ika MOXKeT IPUBECTH:
JobaByieHre CUBbHBIX 3/IeKTPOJIUTOB,
HarpeBaHue,

(h13BO3M€ElCTBYE,
+BCe OTBETHI BEPHbI

Be/Ku ABIAOTCA OAHUM U3 Ba)KHEHIIIMX KOMIIOHEHTOB MHUIIHM. B OCHOBe YCKOpeHHs 0e/Ika B Ke-
JIYAOUHO-KHIIIEYHOM TPAKTe JIKUT PeaKI[us:

OKHCJIeHMS],

+TUIPO/IN3a,

TepuduKaLys,

JerupaTalyu.

M3roroBieHue Ge3e 0CHOBAHO Ha CIIOCOOHOCTH 0e/IKOB K:
TUZPONHU3Y,
TU/paTalyy,
+TIeHo00pa30BaHMUIo,
JleHaTypaLiH.

Jlns npoBeieHNsi OMyPeTOBOI peaKkIjuu MOTPedyeTcs peareHT:
HNOs3
(CH3COOQ).Pb,
H>SO4



+CuSO0e..

YkaxuTe Ha3BaHHe 0e/1Ka, BHINMO/THAOIET0 (pepMeHTaTUBHYH (PYHKIUIO:
+ypeasa,
reMor/100uH,
ruHTepdepoH,
KEepOTHH

Ilpu o6pa3oBaHUM MEPBUYHOI CTPYKTYPhI 0e/IKa BAXKHEHIIINM BH/IOM CBSI3H SIBJISIETCH:
+renTuaHas,
aucynbhuHas,
BOJIOpO/JHas,
VIOHHasl.

Ilpu geHaTypanuu 0eska He pa3pymiaercd CTPyKTypa:
+11epBUUHas,
TpeTuuHag,
4yeTBepPTHUYHAS],
BCe pa3pylIaloTCs.

Kakoii ru/jpo/in3 0e/IKoB MPOTEKaeT C 00/1bIel CKOPOCTHI0?
+(hepMeHTaTHBHBIM,
KUC/IOTHBIN
11e/I0YHOU
HeWUTpabHbINA

JI1s1 KaueCTBEHHOT0 00Hapy)KeHHs 0e/IKa B MPUPOJAHOM 00beKTe MO)XXHO HCII0/Ib30BaTh pPeak-
L{UI0:

«CcepebpsiHOTO 3epKajia»,

Barnepa.

+0uypeToByIo,

00Oy U3 Tepeurc/ieHHbIX

Hasmumue cepbl B 6e/IKax 00Hapy)XMBaeTCsi C MIOMOIIBI0 peareHTa:
HNOs3
Cu(OH),
FeClz
+(CH3COO),Pb

YTo Ha3bIBaeTCA U303/IEKTPUUECKON TOUKOH 0eTKOB?

3HayeHHe MoTeHLKasa, P KOTOPOM TIPOMCXOJUT aHOJHOe OKUC/IeHre benka;

Be/IMUMHA IEKTPUUECKOr0 3apsiia 6e/TKOBOI MOJIEKYJIbI B PaCTBOPE C 33/[aHHBIM 3HaueHueM pH;
+3HaueHue pH pacTBopa, Mpy KOTOPOM MoJieKy/ia Oesika He UMeeT 37IeKTPUUecKoro 3apsijia;
3HaueHre pH pacTBopa, Mpy KOTOPOM TTPOUCXOUT JeHaTyparus Oeska.

MoueBHHY M0/Iy4al0T B3aMO/ielCTBHEM:
+aMMMaKa U yIjIeKucIoro rasa,
amMMMaKa, yryeKMcIoro rasa v Bofibl,
aMMuaKa U YKCYCHOW KUCJIOTBI,
BOCCTaHOBJ/IEHEM HUTPOMeTaHa.

AMUJBI pearupyroT € a30THCTOH KHCI0TOM Kak



TepBUYHbIE AMUHBI,
BTOPUUHbIE aMUHBI,
TPeTUUHbIe aMUHbI,
+yeTBePTUYHbIN aMMOHHEBbIN NOH

MoueBHuHa, pearupysi ¢ a30THON KHC/I0TOH, 00pa3yer:
+CO0JIb,
a3oT, BOJy U YTJIEKUCIIBIN Ta3,
OCHOBaHHUe,
ouyper.

C Kako#i rpynmnoi MoueBHHbI Oy/ieT pearupoBaTh (hopManbaerusi:
¢ KapOoHUIOM,
C aMUHOTPYTITION,
OyzeT pasnaraTb MOUEBHHY,
+He OyZieT pearpoBark.

Yto Takoe OuyperoBasi peakius?
+peakiysi CIJIaBJIeHUS] MOUEeBHHbI;
peakiyst 00pa30BaHuUsT KOMITJIEKCHOM MeZHOM COJIU C OMypeToM;
peakiyst aMUHOKHC/IOT C OKCUJIOM Me[Iy;
peakifusi o6pa3oBaHHs OUTIO/ISIPHOTO MOHA aMUHOKHCIIOT.

Cpeju nepeunc/IeHHbIX COeJHHEHUH BbIOepUTe H30Mep AUITH/IaMHHA:
2-aMHHOIIpOIIaH;
+2-aMUHO-2-MeTH/ITIPOIIaH;
LVIMeTUJISTUIaMUH;
2-MeTU/IaHUJIVH.

Kakoii aMHiH 1ojy4aeTcsi NpH MOJTHOM BOCCTAaHOBJ/IEHUH 2-HUTPOOyTaHa:
OyTU/IaMKH;
8mop-0yTH/IaMUH;
JV3TU/IaMUH;
+1300yTUIAMUH?

N3 kakoro BeIecTBad B iB€ CTdJUH MOXKHO ITOJIYUYUTb dHUW/IHH:
CsHs0H;
C6H5CH3;
+CeHe;
CsHsN(CHs),

Tema 10 I'eTeponuk/inyecKue coeJMHEeHHS
KoHTpo/ipyeMbie KOMIIeTeHLIUM (UM UX YacCTH):
- ciocobeH 000CHOBATh U peaii30BaTh B MPOGeCCUOHATBHON JIeITeTbHOCTU COBPEMEHHbBIE TeX-
HOJIOTUM C WCIOb30BaHUEM TIPUOOPHO-UHCTPYMEHTabHON 0a3bl M KCII0/Ib30BaTh OCHOBHbBIE
ecTeCTBeHHbIe, OH0/IOTHUecKre U TIPOQeCCHOHAbHbBIE TIOHATUS U MEeTO/IbI TIPH pellieHuu 00i111e-
npogeccruoHanbHbIX 3a7au (OITK-4).

TecToBbIe 3afilaHUA /I/IA TEKYLIero KOHTPoJisi 3HaHui no paspeny 10 «[eTepouukindeckue
coefMHEeHUA»



2—-H30MPONU/I-5—MeTU/ILUK/IOTeKCaHOJI M0 CTPOEHHI0 YI/IeBOJJOPOJHOI0 CKe/leTa ABJIAEeTCS COo-
e/JHHEHHEeM:

+KapOOLMK/TNYeCKUM;

reTepOLUK/TNUECKUM;

Herpe/e/IbHbIM;

apOMaTHYeCKUM;

TpeTHuHbIM 0/JHOBA/ICHTHBIM YIJ/IEBOJOPO/JHBIM PafAUKa/IOM ABJIAETCA:
HEeOIr'eKCuri,
OeH3U/TH]IEH;
aJlJInI,
+TpeT.-TIeHTHI;

BuiuHa/ibHBIM ABYXBa/IeHTHBIM YI/IeBOAOPO/JHBIM Pa/[UKA/IOM ABJ/IAETCA:
benu;
M—TOJIUT;
+o0—(eHueH;
ni—heHunsIeH.

ITo 3aMecTUTeIHLHON HOMEHKJ/IAType coeJuHeHHe (heHU/IITU/IKETOH Ha3bIBAeTCA:
METUJIOBBIH 3(hUp OeH30HHON KUC/IOTHI;
(heHWI3TUIKETOH;
+1 — ¢peHunmnponaHoH-1;
MeTH/I0eH304aT;

ITo 3aMecTHTE/ILHOI HOMEHK/IaType coeJJuHeHHe Cy/Ib¢aHu/I0Bas KNC/I0TAa HAa3bIBAETCH:
n — aMuHO(eHUICyTb(OHOBAs KMCJIOTa;
cy/b(haHuIoBast KUCJI0Ta;
4 — aMMHOLIMK/IOT€KCaHCy/Ib()OHOBast KUC/IO0Ta;
+n — aMrHOOeH30/1CyTb(hOHOBAsT KUCIOTa;

ITo ¢pyHKIMOHA/IBHBIM IPyNIIaM aHecTe3uH (3TH/I0BbIN 3(UP N-aMUHOOEH30HHOM KHC/IO0THI) AB-
JISIeTCA:

aMu/| ¥ TIPOCTOM 3¢up;

+CJI0KHBIN 3(UP Y aMUH;

KEeTOH U TPOCTOoi 3¢up;

KapOOHOBast KUC/I0Ta, MPOCTOM 3QUP U aMUH;

ITo pyHKIMOHANBHBIM rpynmnaM ¢eHuIcauuuiIaT ((heHU10BbIi 3(pUp 0-rupoKCHOeH30HHON
KHCJI0ThI) SIBJISIETCSA:

KapOOHOBast KMCJIOTa;

KeTOH, MpoCToi 3¢up, dpeHo;

KeTOH;

+(eHo, CI0XKHBIA 3QUp.

CTpyKTypa 2-MeTH/I-3-0KCOMEeHTaH/JUOBOH KHC/IOThI COIEP)KUT 0011iee YHC/I0 (PyHKIIMOHA/TBHBIX
rpymm:

1;

2;

+3;

4;



Tabmuna 4 — Kpurepuu onieHKH chOpMHUPOBAaHHOCTH KOMITETEHLIN

Kop v HaumeHOBaHMe
WH/IMKAaTOpa JOCTHKeHHs
KOMIIeTeHLIUM (YacTu
KOMIIeTeHI[1H)

KpuTepuu orieHrBaHus COOPMUPOBAHHOCTH KOMIETeHIIMHY (UaCTH KOMIIeTeHI[HH)

Ha 6a30BOM ypoBHe

Ha MOBBIIIIEHHOM YDPOBHE

COOTBETCTBYET OL|eHKE «Y/IOBJIETBOPUTETBHO»
50-64% oT MakCUMaJILHOTO Oasia

COOTBETCTBYET OIL[eHKE «XOPOIII0»
65-85% 0T MakCUMa/ILHOTO basia

COOTBETCTBYeT OL|€HKe «OT/INU-
HO»

86-100% oT MakCUMAaJILHOI0 Oas-
Ja

3HaTh:

HN/I-1 3HaeT OCHOBHEBIE
eCTeCcTBeHHbIe, OM0/IorH-
yecKue U rpodeccro-
HaJIbHbIE TIOHATHUS U Me-
TO/IbI TP PeIleHrH 00-
iernpodeccuoHanbHbIX
3aJau, COBpeMeHHbIe
TEXHOJIOTHH C UCIT0JIb30-
BaHHeM ITPUOOpHO-
WHCTPYMEHTAJIbHOM 6a3bl

CTyzIleHT yCBOW/I OCHOBHOE COJiep>KaHhe MOZYJIst
HEOpraHW4YeCKOW XMMHU, HO UMeeT MPo0eJib B
YCBOEHUM MaTepuasa, He MpensiTCTBYIOIIHe
JanbHenIeMy o0 y4eHHo:

-B JIOTUYECKOM PaCCY>KZEHUHU HET CYIIleCTBEHHbBIX
oIIMOO0K, HO JIOMyIIleHa CyIleCTBeHHasi OIrOKa B
MaTeMaTUYeCKUX pacueTax Mpy pelieHnn

3azay;

-nabopaTopHasi paboTa BBIITOTHEHA TTPABHIILHO HE
MeHee YeM HarloJIOBUHY WM [IOMyIleHa
CyIlleCTBEeHHast OIIMOKa B XOie IKCIIePUMEHTa, B
00bsicCHeHUH, B 0(hOpMJIeHHNHU paboThI, B
coOTF0IeHUH TIPABHMIT TEXHUKH 0€30TacCHOCTH TpH|
paboTe ¢ BelrjecTBaMu U 000pyOBaHUEM,
KOTOpasi UCTIPABJISETCS TI0 TPeOOBAHUIO YUUTEIS;
- MaTepuas u3/iaraeT HeCUCTeMaTU3UPOBAHHO,
(bparMeHTapHO, He BCer/ia MoC/eI0BaTeNbHO;
-TI0Ka3bIBaeT HEJOCTAaTOUYHYI0 C(HOPMHUPOBAHH
OT/IeJTbHBIX 3HAHWHM U YMEeHW; BBIBOJIBI U 00001
apryMeHTHUpPYeT €/1abo, A0MyCKaeT B HUX OLIMOKH
- IOMYCTW/ OLIMOKH ¥ HETOUHOCTH B HCIIO/Ib30B
HAyYHOV TE€PMHUHOJIOTHH, OTIpe/ieIeHUs TIOHSTUH
HE/[0OCTAaTOUHO YeTKHE;

- He MCTI0/Ib30Ba/l B KAUeCTBe JI0Ka3aTe/bCTBa

BBIBO/IbI M 0000111eHMst 13 Hab/roieHuH, (hakToB,

CTyIeHT TOKa3bIBaeT 3HAHUSI BCETO
W3y4YeHHOT'0 MPOTPaMMHOTO0 MaTepH-
ana. [aéT MoJHbIA M TMpaBWIbHbBIN
OTBET Ha OCHOBE M3yUeHHBIX TeOPH;
He3HauWTe/IbHbIe OIIMOKUA M HeJoué-
Thl TIPU BOCTIPOM3BEIEHUM W3yUeH-
HOrO0 Marepuasa, Orpe/ie/ieHUsl TI0-
HSTUWA Jan HerNoJjHble, HeOoblve
HETOYHOCTU TP  KCII0/Ib30BaHUU
Hay4YHbIX TEPMHUHOB WM B BBIBOJ|AX
u 00001[eHUsIX U3 HAOMIOAeHUd U
OTBITOB; MaTepuas u3JiaraeT B Orpe-
JleJIeHHOW JIOTMYeCKOW TIociefioBa-
TEeJIbHOCTH, TIPU 3TOM [IOMyCKaeT Ofi-
Hy HerpyOyro ommbOKy uiu He Gosiee
JBYX HeJJOYETOB U MOXKET UX HCITpa-
BUTh CaMOCTOSITE/IbHO TIpH TpeboBa-
HUM WIK TIpU HeOOJBIION TIOMOIIU
TIpero/iaBaTesisi; B OCHOBHOM YCBOWJI
yueOHBI MaTepuas; TOATBEPXK/aeT
OTBET KOHKDETHBIMHM TPUMEPAMHU;
MPaBWILHO OTBEYAeT Ha JIOTOJIHU-
TeJIbHbIe BOTIPOCHI TTPerio/iaBaTelisl.

B noruueckoM paccCyeHUU U pe-

IMIeHWHW HeT CYIeCTBEeHHBLIX O]_HI/I6OK,

CrygeHT 1oKa3biBaeT riybokoe U
MoJIHOe 3HaHWe U TIOHUMaHUe
BCero o0bEMa IpOrpaMMHOrO Ma-
Tepyana; T[0JIHOe TIOHUMaHue
CYIIIHOCTH paccMaTpHUBaeMbIX
TOHATHM, SIBJIEHUM W 3aKOHOMep-
HOCTel, Teopul, B3aMMOCBSI3el;
naboparopHasi paboTa BBITIO/IHE-
Ha TIOJHOCTBIO W TIPaBWIBHO,
c/leslaHbl TIPABUJIbHBIE HaOJIIO/e-
HUS ¥ BBIBOJIBI;

9KCTIepUMEHT  OCYIIeCTB/eH TI0
MJIaHy C YYeToM TeXHWKU Oe3-
OTMacHOCTH U TIpaBWI pabOThI C
BellleCTBaMH U 000py/J0BaHUEM;




OINBITOB WJIX OOITYyCTHUJI OIIIMOKHU IMpH UX KU3JI0KEHK

HO 3a/jaua pellleHa HeparjoHa/IbHbIM
criocoboM WM JIOTyIeHO He Oosiee
JBYX HECYIL[ECTBEHHBIX OIINOOK.

Ymerh:

H/I-2 YmeeT UCnonb30-
BaTh OCHOBHbIE ecTe-
CTBEeHHbIe, OHMoJIorHuye-
CKue U rpodeccroHab-
HbI€ TIOHSITUS] U METO/IbI
TIPH peleHur obIenpo-
(deccruoHanbHBIX 3aiau

OTBeuaeT HeMO/IHO Ha BOMPOCHI Mpero/iaBaTesis
(yryckasi U OCHOBHOE), W/Id BOCIIPOU3BOAUT
cofiep)KaHue TeKcTa yueOHUKa, HO HeZJOCTaTOYHO
MOHUMaeT OT/ie/ibHble TI0/I0XKeHUsI, UMeloLLre
Ba)KHOE 3HaueHUe B 3TOM TeKCTe.

OO6Hapy>KvBaeT HeJJOCTaTOYHOe TTOHUMaHHe
OT/IeTbHbIX TI0JI0KeHUM TIPU BOCTIPOM3BeIeHHUH
TeKCTa yueOHUKa (3amnuceli, MepBOMCTOYHUKOB) U]
OTBeYaeT HENOJIHO Ha BOMPOCHI IMpero/aBarers
MyCKasi OfHY-/Be IrpyOble OIMOKY BLICTAB/ISETCS
JIeHTy, KOTOPBIA He COBCEM TBepZO BjiajleeT MaTe
JIOM, TpU OTBeTax JOMycKaeT MasoCyllleCTBex
TMOTPEIIHOCTH, WCKa)XKeHHUsI JIOTMUeckod Ioc/e]
TebHOCTH,

HETOUHYIO apr'yMeHTAaIUI0 TeOPeTUUeCKUX
T0JIOXKEHWM, UCTIbIThIBAeT 3aTPyHEHUsI MPU
pelLleHnH J0CTaTOUHO CI0XKHBIX 3a/1ay.
WcnbiThiBaeT 3aTpy/iHeHUsI B TPUMEHEHWU 3H4
HeoOXOIUMBIX ZIJisl pellieHus 3a/jau pa3/TMUHbIX T
npu OOBSICHEHWM KOHKDETHBIX SIBJIEHMA Ha OC
Teopui 1

3aKOHOB, WM B TIOJTBEP>KJ€HUN KOHKPETHBIX 1P|
poB

MPaKTUYeCKOoro NMpUMeHeHHsl Teopuit

CTy#eHT yMeeT CaMOCTOSITe/IbHO
BbI/Ie/IATh TJIaBHbIe TIOJIOXKEHHSI B
M3yueHHOM MaTrepuase; Ha OCHOBa-
HUM (DaKTOB U TIPUMepPOB 0000ITIaTh,
JeflaTb  BBIBO/IbI,  yCTaHAB/IMBaTh
BHYTpUIIpeIMETHbIE CBsI3U. [Ipume-
HSITh TIOJy4eHHble 3HaHWs Ha TIpak-
THKe B BUJOW3MEHEHHOW CHTYaluH,
co0rolIaTh  OCHOBHBIE  TIpaBWJIA
KY/JIbTypbl YCTHOW peud U COMpo-
BOXKZIaKOLl[ell MUCbMEHHOM, HCII0Jb-
30BaTh HayuHble TEPMUHBI; jlabopa-
TOpHasi paboTa BBINIOJIHEHA TIpa-
BUBHO,  C/leJlaHbl  TPaBWIbHBIE
HaO/MIO/IeHNsT U BBIBOJBI, HO TIpU
3TOM 3KCIIEDUMEHT TPOBeJieH He
TIOJTHOCTBIO WM JIOMYIIEeHbI Hecylle-
CTBEHHbIE OIMOKHM B paboTe C Belle-
CTBaMH U 000pyJOBaHUEM.

CTyzieHT yMmMeeT COCTaBUTh IIOJI-
HbIW Y MpaBWIbHbIN OTBET Ha OC-
HOBe M3y4YeHHOTO MarepHuasa;
BBIJIEJIITh TJIaBHBIE TI0JIOXKEHHS],
CaMOCTOSITE/TBHO ~ TIOATBEPXK/ATh
OTBET KOHKPETHBIMHM MPUMEPAMH,
(hakTaMu; CaMOCTOSTE/ILHO U ap-
TYMEHTUPOBAHO [leJlaTh aHaJIu3,
000011IeHUs, BBIBOABI. Y CTaHaB-
JIUBaTh MEXMpeJMeTHbIe (Ha OC-
HOBe paHee TPUOOpeTeHHbIX 3Ha-
HUM) U BHYTPUIPEJMETHbIE CBf-
31, TBOPYECKU TPUMEHSTh TOJYy-
YeHHble 3HAaHWA B HE3HAKOMOM
CHUTYaLUH. I[TocnieoBaTenbHO,
y6TKO, CBSI3HO, OOOCHOBAHHO U
6e30mMO0YHO M3/araTh yueOHBbIH
Marepuas; JaBaTh OTBET B JIOTH-
YeCKOW T0C/Ie[JOBaTe/IbHOCTH C
HCI0/Ib30BaHHUEM TPUHATON Tep-
MHHOJIOTMHY; JleflaTh COOCTBEHHbIE
BBIBO/IbI; (hOPMY/IMPOBATh TOUHOE
oripefie/ieHMe W UCTOJIKOBAaHUE
OCHOBHBIX TIOHSITWH, 3aKOHOB,
TEOpUH; NP OTBETE He MOBTOPSATh
JIOC/IOBHO TEKCT yueOHHKa; M3/a-
raTb Marepuag JIMTepaTypHbIM
S3bIKOM; TIPAaBHJIBHO M 00cCTOSI-




TeJIbHO OTBeuaTb Ha [IOTIOJIHU-
Te/lbHbIe BOMPOCHl yuutessi. Ca-
MOCTOSITeJTbHO Y paljloHa/lbHO
WCII0/Ib30BaTh HarjsiiHble T0CO-
Ousi, CrpaBOUYHBIE MaTepHaJIbl,
yueOHUK, [OTIO/IHUTE/BHYIO JIU-
Teparypy, MepPBOMCTOYHUKY;
TPUMEHSITh CUCTEMY YCJIOBHBIX
0003HauUeHWI TIPU Be/IEHUH 3aliui-
cel, COMpPOBOXZAIOIIUX OTBET;
WCTIONb30BaHKe [jisl Jl0Ka3aTeslb-
CTBa BLIBOJIOB U3 HaO/OfIeHUH U
OTTbITOB;

Brazets:

N/1-3 Bnageet HaBbIKaMHU
000CHOBaHUsI U peanu3a-
11U B MpocdeccroHab-
HOMU J1esiTeIbHOCTHU CO-
BpeMeHHbIX TeXHOJIOTHI
C UCIM0JIb30BaHUEeM TIpu-
OopHO-
WHCTPYMEHTa/IbHOU 6a3bl

CTyzseHT BrazieeT HeoOXOAWMBbIMU HaBbIKAMU
paboTel ¢ mpubopamMu, uepTeXaMu, CXeMaMHu U
rpaduKaMu, COMyTCTBYIOLUUMHU OTBETY; 3auCH,
COTIPOBOXKZIAIOII[HE OTBET, COOTBETCTBYIOT Tpe-
OOBaHUSAM.

CryzeHT He oO/afiaeT JOCTaTOYHBIM
HaBBIKOM PabOTHI CO CIIPAaBOYHOM /1M
TepaTypol, yueOHUKOM, IepPBOMCTOYUA
HUKaMy (TIPaBWJIbHO OPHUEHTHPYeTCH,
HO paboTaeT MeZlJIeHHO).

BrnazeeT HaBbIKAMHU pelleHUsT XUMMUH
YecKMX 3aJau [0 3a/laHHOMY aJIro-
puUTMy

CTy#eHT BaJeeT  KyJbTypOH
MBIIIJIEHHSI;  CITIOCOOHOCTBIO K
000011IeH1I0, aHa/In3y, KpUTHYe-
CKOMY OCMBIC/IEHUIO, CHUCTeMaTH-
3al[My, TIOCTAHOBKE 1Ie/Iell U BbI-
Oopy myTel WX [JOCTW)KEHHUS, B
JIOTUYECKOM PpaCCy)K/IEHUH U pe-
[IIeHUM HeT OIIMOOK, 3ajjaua pe-
IIIeHa Pal[MOHA/ILHBIM CI0COO0M;
MPOSIB/IeHbl HAaBBIKKM OpraHu3al[i-
OHHO-TPYZIOBBIX ~yMeHH (o[-
JeP>KUBAIOTCS YMCTOTa pabodero
MecTa U TOpSZIOK Ha CToJie, KO-
HOMHO MCIT0JTb3YIOTCSI PEaKTHBBI).




Mojayab 3. «OcHOBBI (PU3HYECKON M KO/VIOUAHON XUMHUM»

Bomnpocsl s codecegoBaHusi o Moay 10 3 «OCHOBBI (PU3HYECKON U KOJIJIOMFHOW XHMHH»

1. CopmynupyiiTe miepBbIii 3aKOH TePMOAWHAMUKH. [laliTe onpesiesieHust TOHATUIA «TeryioTa», «pabo-
Ta», «BHYTPEHHSISI SHEPTHsI CUCTEMBI», «3HTa/bIHsI». PacCMOTpHTE TIPUIO)KEeHHe TTIePBOro 3aKOHa Tep-
MO/JIMHaMUKH K pa3/MYHbIM TePMOMHAMUUECKUM I1poLieccaMm.

2. ChopMynupyiiTe 3aKOH [JeHCTBYIOLIMX MaccC. 3aruviInTe BbIpa)kKeHre KOHCTaHThl XUMUYEeCKOro paB-
HOBeCHsI /I/11 KOHKPETHBIX PeakIvii pa3HbIMU criocobamu. [Tokaxute cBsizb Mexxy Kp u Kc. TIpuBeau-
Te TipuMepbl peakuui a5t KoTopbix Kp = K¢, Kp > K¢, Kp < Kc .

3. PactBopbl. Teopun pactBopoB, ponb yuenusi [].JM1.MeHzgeneeBa. CriocoObl BbIpa)keHHs1 KOHL|eHTpa-
LM pacTBOpPOB. Kak MpPUrOTOBUTH OJHOMOJISIDHBIM PACTBOP XJIOPUCTOTO KasbLUs, AeLIMMOJISIPHBINA
pacTBop OOpPHOM KUCTOTHI?

4. JTaiiTe TIOHSITUSI O CTaHZAPTHBIX TEIJIOTaX 00pa30BaHUs M CTaHJAPTHBIX TEIUIOTaX CrOpaHUs Belle-
cTtBa. UTo cob0¥ Mpe/iCTaB/IsAIOT CTaHJapTHBIE TeTIoThl obpa3zoBanus H.O, CO2, CaCO,? Kak paccum-
TaTh TEIJIOTY CrOpaHWsl OpPraHUUYeCcKOoro BellleCTBa, pacriosiarasi JaHHBIMU I10 TerioTaM 00pa30oBaHUS
Pa3/IMUHBIX BelecTB?

5. [Ipoananu3upyiiTe ypaBHeHHe W30TEPMbl XUMUUECKOM pPeakiiu, OKa)KUTe ero MpakTuyeckoe Mpu-
MeHeHMe. 3anuilrTe ypaBHeHHe [i/1s1 KOHKPeTHOU peakLvy.

6. M306pa3uTe quarpaMMy COCTOSIHUSI HEOTPaHUUEHHO CMELIUBArOIIUXCS )KUAKOCTeH, UMEIOIINX MaK-
CMMYM WM MHMHMMYM Ha KpPUBOW TemrepaTyp KureHusl. Ha3oBuTe MMHMM M MO/, UMEIOLIMeCs Ha
auarpamme. Jlaiite ¢popMy/iMpoBKYy BTOporo 3akoHa KoHoBasoBa. UTo Ha3bIBaeTCsi a3e0TPOITHOM CcMe-
cbt0? [ToueMy a3eoTport He MOXKeT OBbITh pa3ziesieH OOBIUHBIMU METO/IaMH TTePerOHKH?

7. Pa3nuuusi B CBOMCTBaX pacTBOPOB 3/IEKTPOJIUTOB U HE3JIEKTPOIUTOB. OCHOBHbIE TOJIOKEHUS Teo-
PHUM 37eKTPOIUTHYECKON Auccouaiu bpeHcresa. Kakve omnbITHBIE JaHHbIE TOATBEP)KAAIOT TEOPUIO
371eKTPOJIMTUYECKOM AUCCOLMALIUU?

8.CunbHble U c1abble 3/1eKTPOUThl. KOHCTaHTa M CTeneHb JUCCOLMALK, CBS3b MEXIY HUMH. V30TO-
HUYeCKUH K03 dUIMeHT /it paCTBOPOB CJ1aObIX 3/IEKTPOJIUTOB

9. KoHcTaHTa AMCCOLMALMM C1abOTO 3/IEKTPOJIUTAa M €e CBS3b C 3/IeKTPONPOBOJUMOCTHIO. Kakumu
OTBITHBIMU JJAHHBIMUA HEOOXOIUMO PacriosiaraTh Jijist OTpe/ie/ieHrs KOHCTAaHThI TUCCOL[AAIN?

10. DnexkTpuyecKasi AUCCOLMALIMS HEBOAHBIX pacTBOPOB. OCOOeHHOCTH 3/1eKTPONPOBOAUMOCTH B 3THX
pacTBopax.

11. KakoBbl 0COOEHHOCTY TeTeporeHHbIX peaklyi? M3 KakuX CTaZiuii MOXKeT COCTOSITh reTeporeHHast
peakiusa? PaccMOTpUTe Ha KOHKPeTHBIX IpUMepax.

12. CBobosiHast TOBEPXHOCTHAsI SHEPTHUs U TIOBEPXHOCTHOe HaTshkeHWe. DaKTopbl, BAUSIOIIME Ha T10-
BEPXHOCTHOe HaTspKeHre. MeTo/ibl M3MepeHUs IOBePXHOCTHOTO HaTsDKeHUS.

13. Onuummure nojy4yeHWe KO/UIOMJHBIX CHCTEM MeTOZaMM JucrieprupoBaHus. [IpuBesrTe nprMepsl.
PaccmoTpuTe yCTpOUCTBO 1IAaPOBOU U KOJIJIOUIHOM MeJbHUL].

14. Paccmotpute TipsiMble M 0oOpaTHbIe 3/eKTPOKMHETHYeCKue siB/ieHUs, UX TMpUuuHbl. [IpuBenuTe
TIpUMephbI MPaKTUUYeCKOT0 UCTI0/Ib30BAHUS 3TUX sIBJIEHUH B (papMalliy U MeIULIHe.

15. Onummre ocobenHocty Habyxanus BMC. Uto Takoe crereHb HabyxaHUs, TersoTa HaOyxaHUs,
niaBjieHre HabyxaHUsI?

16. Apcopbuus Ha rpaHuLie XUJKOCTb-ra3. ¥ paBHeHHe ['n06ca, ero aHanu3. Kak rpaduuecku OyayT
pacnosiaraTbCsi OTHOCHUTEBHO JPYT ApPyra U30TepMbl MTOBEPXHOCTHOTO HAaTS’KEHWUS U WU30TE€PMbI afi-
copbLyy pacTBOPOB 0OJJUHAKOBOM KOHL|EHTPALUY TIepeurCIeHHbIX HiKe KUC/IOT: MaC/sIHOM, YKCYCHOM,
BaJIepUaHOBOM, IIPONTMOHOBOM?

17. OnuimMTe nony4yeHWe KOJIJIOWJHBIX CUCTEM MeTOZJOM KOHJeHcaluM (¢pu3nueckas, XMMHUYeCKasi).
[IpuBesuTe IpUMepBL.

18. DneKTpoKUHeTHUYeCKUi NoTeHMan. PakTophl, BAUSIOLIUE Ha €r0 BeJIMUMHY U 3HaK.



19. Kakue coefrHeHUs U 110 KaKOMy IpU3HaKy O0THOCATCS K BMC? PaccMoTpuTe MeTO/bI ITO/TyYeHUst
BMC (ripuBezaute ripumepsl). [Ipumenenrie BMC B dhapmariuu, MeguiiHe, OM0J/IOTHH.

20. TernnoBoit 3deKT XUMUUECKOM peaKluu, MeTO/bl ero ornpezeneHus. s kakux peakuuii AU =
AH, AU< AH, AU > AH? I[IpuBeauTe rip¥Mepsl.

21. 3aBUCMMOCTb KOHCTaHTbl paBHOBeCHsI OT TeMmrliepaTyphbl. ITokaxuTe Kak C NOMOLIBbI YpaBHEHUU
M30XO0phI U U300aphl peaklvy MoATBep>KaaeTcst mpuHLuI Jle-1aTesbe.

22. VimeanbHble paCTBOPHI XXUIKOCTEH B XKUAKOCTSX. 3aKoH Payrst. I'padrueckast 3aBUCMMOCTD 0011ie-
IO ¥ NapLyanbHbIX [JaB/IeHU OT cocTaBa cMecH. OTK/IOHeHHs OT 3aKoHa Payisi, MpUUMHBI.

23. IlpoBoguuku 1-ro u 2-ro poga. [IpuBeauTe rpumepsl. [laiite 00bsiCHEHe MexXaHH3Ma TepeHoca
3/7IeKTPUYeCKOro TOKa B PaCTBOpax 3JIeKTPOIUTOB.

24. PaccMoTpuTe MonyyeHUe KO/UIOMAHBIX CUCTeM MeTO/IOM MenTr3aiuu ((PU3UKOo-XUMUUeCKUM JMC-
neprupoBaHveM). [IpuBeauTe puMepkl.

25. MexaHu3Mbl BOSHUKHOBEHUS 3/IeKTPUYeCKOro 3apsaja KO/VIOUAHBIX YaCTHILI.

26. OnuiLuTe BAMSHYAE pa3/IMuUHbIX ()aKTOPOB Ha BeMMUMHY HaOyxaHwus. [IpuBeauTe JUOTPOITHBIE psi-
Il MOHOB. Kakoe TpakTuueckoe NpyMeHeHHe MMeeT TipoliecCc HaOyxaHusi B ¢apMaliH, MeJuLivHe,
Ouosiorumn?

27. Ilouemy ycTaHaB/IMBaeTCs CeZJUMEHTal[IOHHOe paBHOBeCHe B KOJIJIOUJHBIX CUCTeMax, YeM OHO Xa-
pakTepusyetcsi? UTo Takoe arperaTvMBHasi U CeJUMEHTAlLlMOHHAsi YCTOMUMBOCTh, KaKasi CBSI3b MEX[Y
HuMH? [IprBesrTe MpYMepbl CUCTEM CeZJMMEHTaLlMOHHO-YCTOMYMBBIX U HEyCTONUYMBBIX.

28. ®usnueckas Teopusi yCTOMUMBOCTU U KOAryasiLiuu 3o/ei anektponutamu (JJIDO).

29. OnummTe BAMSHUE Pa3WYHbIX (DaKTOPOB Ha BeMUMHY HaOyxaHusi. [IpuBesnTe TUOTPOIHBIE Psi-
Ikl MOHOB. Kakoe TipakTHYecKoe NpUMeHeHHe MMeeT TpolijecCc HabyxaHusi B (apMaljuu, MeauljuHe,
Ouonorum?

30. CpaBHUTe CBOMCTBa resieli U CcTygHeil. PaccMoTpuTe BivsiHMe Pa3IWUHBIX (DaKTOPOB Ha IMpoLiecc
3aCTyJHeBaHusl.

TunoBbie 3aauu M0 MOAY/I0 3 «OCHOBBI PU3NUECKOH M KOIJIOUAHON XUMHI»

PaccuuTaTh TeMriepaTypy 3amep3aHus pactBopa, ecyid B 200 r BOABI COePKUTCA 54 T TJIFOKO3BI.
Omeem: -2,2°.
[Ipu pactBopeHnuu 2,76 r ravneprHa B 200 M1 BOZBI TeMIiepaTypa 3aMep3aHusi oHu3usack Ha 0,279°.
Ornpezie/iTh MONEKY/ISIPHYIO MacCy TJ/IMLIepHHA.
Omeem: 92.
CKOJ/IbKO MOJIeld He3/IeKTPOJTUTA JI0/KEH COZlepKaTh 1 JIMTP pacTBopa, YTOObI ero 0CMOTHYeCKOoe
napyienue ripu 25°C 6b110 paBHO 2,47 KIl1a?
Omeem: 0,001 monb.
Ha ckosibKo rpaZiycoB MOBBICUTCS TeMIlepaTtypa KurneHus Bogpl, ecivd B 100 r Bogpl pacTBOpUTh 9 T
rmoKo3bl (CeH1206)?
Omeem: Ha 0,26°.
BbruncmThk ocMoThueckoe faBiaeHre 1 M pacTBopa cepHOM KMC/IOThI py Temmepartype 25°C.
Omeem: 7429 klla uau 73 amm
Onpegennuth ocMOTHYecKoe AaBieHre 1 M pactBopa ¢pykTo3sl M 1 M pacTBOpa COJISIHOU KUC/IOTHI.
Omeem: ¢ppykmosbl — 24 amm, consiHol Kucaombl — 48 amm.
K 100 m 0,5 M Bognoro pactBopa caxapo3bl (C12H22011) fo6asneno 300 mit Bogpsl. Uemy paBHO
OCMOTHYECKOE JlaB/IeHKe MOJy4eHHOro pacTBopa rpu 25°C?
Omeem:309,5 kIla uau 3,05 amm.
[Tpu 25°C ocMoTHUeCKOe J1aBieHre pacTBopa , cogepskartiero 2,8 r BewectBa Ha 200 M1 pacTBopa,
pasHo 0,7 kIla. Yemy paBHa MoJieKyJ/IpHasi Macca paCTBOPEHHOI0 BellecTsa?
Omeem:50 000.
I[Tpu kakoit TemmnepaType O0yzet kKureTb 50% pacTBOp caxapo3bi?



Omeem: 101,5°C

10.T1pu pactBopennu 3,24 r cepsl B 40 r GeH30/1a TeMriepaTypa KureHus GeH3os1a oBbIcuiack Ha 0,81°.
W3 CKOMBbKUX aTOMOB COCTOMT MOJIeKY/Ia Cephbl B PaCTBOPe, eC/Id SMOY/IMOCKOYeCKasi [IOCTOsTHHAs
6ensomna K;=2,57?
Omeem: 8 amomos

11. BbIUMCIUTD TerIoBoM 3(deKT peakijuu IPU CTaHAApPTHBIX YC/I0BUSIX. Peakiysi MpoTeKaeT B 3aKphbl-
TOU cucteMe. Onpesie/IMTh BO3MOKHOCTD ee NPOTeKaHWsI IPU CTaHJapTHBIX YCIOBUSIX U IIPU TeMIlepa-
Type 1000 K: Fe304(T) + Ho(r) < 3FeO(T) + H20(T)

12. TMocTpoiiTe auarpammy IUIaBKOCTH cUcTeMbl MetuscTeapar (T.wi. 45°C) — mapadun (.. 34°C).
Temrieparypa I/1aB/ieH|s SBTEKTHUeCKOi cMmecu (60% mnapaduna — 40% mertuscreapara) 26°C. Yka-
JKATE BO3MOXKHBIE COCTaBbl CyMmosutopueB. CBeun JO/DKHBI IIAaBUThCA Npu 35-36°C 1 He pasmsr-
yaThCa 1py Temreparype Hwke 32°C (JIuHuM TMKBULYCa M306pasuTe PAMBIMH).

13. Bolunciure pasiedue napa 20%-Horo pactsopa rimokosel CeHi1206 nipu 25°C. [laBieHue mapa Bogbl
npH JaHHOM Temreparype 3167,73 H/m?.

14. JKuzpkoe opraHuyeckoe BeLeCTBO, MPAKTUYECKH HepaCTBOPUMOE B BO/ie, MEPeroHs/IOCh C BOJASHBIM
MapoM 10/} HOPMa/IbHbIM aTMoC(hepHbIM AasieHreM nipu 98,4°C. CogeprkaHre OpraHM4ecKoi KHUIKO-
CTU B KOHZleHcaTte 23,1 Bec. %. OripefieniTe MOJIIPHYIO MacCy BellleCTBa Y JiaBjIeHWe ero napoB IpU
yKa3aHHOM TeMIiepaType, eC/iM JaBjieHre HAaChIILeHHOro Iapa BOJBI B 3THUX YCJIOBHSX paBHO 958,65
H/™m?.

15. YaenbHas s/1eKTpryeckas nposoaumoctb 10%-Horo pactsopa CaCly npu 18°C pasHa 41,4 cMmxm™.
[InotHoCcTs pactBopa 1080 krxm2. IToABMKHOCTL HMOHOB: A 12ca2"=50,4x10* u A ¢=66,3x10*
CM X M? X MOJTb™!. BBIUMC/IATE KaXKYIIYIOCS CTereHb aucconuarmu Cacly B pacTBope.

16. Belunc/iuTe MOTeHLMAA MeJHOrO 3/IeKTpojia B pacTBope, cozepxaieM 1,6 r CuSO4 B 200 cm? pac-
tBopa rpu 25°C. Kaxyliijascs crenedb JUCCOLMALMK B pacTBope paBHa 40%.

Hanuiure gopmyny Ko/IOMAHONM MULIe/UIbI TUIPO30J1s TUAPOKCHU/IA aTFOMUHUS, TI0Jy4YeHHOTO TH/IPOJIU-
30M Cy/bdaTa aTFOMUAHUS.

17. Ons 3amwuthl 10 Mt 307151 CEPHUCTOM CypPbMbI OT Koary/isiuuu nog geticteueM 1 mi 10%-Horo pacTtBo-
pa xjiopuzia HaTpusi moTpeboBanock 106aBuTh K 30/t0 0,4 Mt 0,5%-HOro pacTBOpa >KenathHa (yzesb-
HBII Bec )kKeslaTWHA NpuMuTe Ha 1). OrnpesiennTe, YeMy paBHO CEPHHUCTOCYPbMSTHUCTOE YUCJIO?

18. Ompepenute cpeanuii pasmep yactuil 0,01% ruzapo3osis 30/0Ta, ecii 00beM pacTBOpa, B KOTOPOM
MPOM3BOMTCS TMOZCYET YacTuil, cocTansieT 4x 1071 cm®. B 3TOM 00BEME, B CpeiHeM, HaXOAUTCA 4
yacTuribl. IIJI0OTHOCTE MeTa/IMYeckoro 3o/0ta 19,5 r/cms.

19. BorunciuTh TerioBoi 3¢@dekT peakuyy MpU CTaHAAPTHBIX yCIOBUSIX. Peaklivs rpoTeKaeT B 3aKpbl-
TOU cucteMe. OnpesieIMTh BO3MOKHOCTD ee MPOTeKaHHWsl [PU CTaHJapTHBIX YCJIOBHUSIX U TIPU TeMIlepa-
Typs! 1000K.

C(T) + H20(r) < CO(r) + Ha(1r)

20. OnpefieTUTh YMCJIO CTereHei cBOOOAbI [/ C/Ie[yOLIMX PABHOBECHBIX CUCTEM:

a) 2Ag0 < 4Ag+ O

6) CaCO3 < CaO + CO>

21. a) Omnpezenurte ocMoTHYeckoe zasieHue 10%-Horo pactsopa riwiepuda npu 15°C. TInoTHOCTB
pactBopa pasHa 1,023 r/cm>.

6) Cmech KaM(Opbl ¥ BO/bI KATIUT TIPH HOpMa/ibHOM atmochepHoMm fasienvu nipu 99°C. Onpepenute
TIPOLIEHTHOE CoJlepkaHue KaMm(popbl ¥ BoAbI B AucTUiATe. Kamdopa, MosisipHast Macca 152,2, npakTu-
yeCcKy HepacTBOpHMa B Bojie. [laBienue napos Bos! npu 99°C pasno 97740,9 H/m?.

22. Cynbdat 6apus B BU/le CYCITIEH3UM B BOJIe UCIIOJIb3YeTCsl KAK KOHTPAaCTHOE BEIeCTBO /IJIsi PEHTT €HO-
CKOMNWHU. Y/le/ibHasi 3/eKTPONPOBOAMMOCTL pacTBopa cyiabgara Gapus npu 18°C pasna 2,623x 10
CMx M1, YenbHast 3/IEKTPOTIPOBOIMMOCTD BOJIbI, OTIpeie/IeHHas B TexX e yioBusix 4,0x 104 CMmxm
1. Berurcimure pactBoprMocTh BaSO4 (KOHI[EHTPALMIO B HACBII[EHHOM PacTBOpPe).

23. Berunciure nipu 298K 5/1C KOHL@HTPALJMOHHOIO 3/1eMeHTa:

Pt | Fe3*, Fe?* || Fe?*, Fe3* | Pt
C (Fe*") = 0,1 mosb x am> C (Fe*") = 0,4 mosb x am™



C (Fe?*) = 0,5 momb x gm2 C (Fe?*) = 0,04 mosb x g3

24. 3onb cynbdara MbIlIbsKa MOyuYeH NPy B3auMO/IeMCTBUM M30bITKAa CepOBOZOPOAA C XJIOPUZOM MbI-
mbsika (I). Hanuiute dopMyny KOIOMAHON MULEIBIL.

25. V3BeCTHBI TIOPOTM KOAryJisiLUM J/s1 C/IeAYHOIIMX 37eKTpoauToB (Mmosib/i). KNOs — 50, MgCl, —
0,717, NazPO4 — 43, NaSO4 — 49, MgS04 - 0,81, AlCI3 — 0,099. KakoB 3apsifj uacTuij 307is1?

26. W3o3nekTpuueckasi Touka anbbymuHa HabsogaeTcs ipu pH = 4,8. Besok nomertrieH B OydepHyro
CMeCh C KOHL[eHTpaLyeil BoZopogHbIx MOHOB 10782 r-yon/n. Onpegenure HarpaB/ieHHe JBHKEHUS
yactul] besika ripu sseKTpodopese.

27. 30/1b 30710Ta TOJIyYeH MpPU B3auMO/IeHCTBUM aypaTa Kajiusi ¢ popmanbierugom. Hanuivre hpopmyny
KOJIIOU/IHOM MULIEJITBI.

28. UToOb! BbI3BaTh Koarymsuuio 10 M ruapo30/s CepPHUCTOrO MBIIIbSKA MOTPeO0Baioch B KaXKOM
oTAenbHOM cinyvae ipuwinth: 0,25 mi 2 H pactBopa NaCl, 13 mn 0,01 M pactBopa CaCl; u 2,73 mn
0,001 M pactBopa AlCls. Kakoii 3apsig iMeroT yacTuLibl 3071517 UeMy paBeH MOpPOTr KOaryJisiiuu Kaxzo-
r0 3JIeKTPOJIUTA?

29. 1 r 6enka pacteoped B 100 My Bogpl ripu 25°C. UeMy paBHO 0CMOTHUYECKOE JIaB/IeHKe pacTBOpa, eCJiu
MoJIsipHasi Macca 6esika paBHa 100007?

30. IIpy BHCKO3MMeTpPHUYeCKOM OIlpe/ie/leHMd MoJieKyasspHou Maccel BMC Bpems ucTeueHusi pacTBOpa
coctaBysiio 100 cekyHj, 06beM KUAKOCTH, TPOTEKAroIel Mo Kamuaspy — 10 cm?, JyivHa Kanussipa
paBHa 0,2 M. JKugkocTb ¢ BA3KOCTbIO 102 Hxc/M? mpoTekaer Ioj, AeiiCcTBUeM COOCTBEHHOIO Beca,
NprYeM BBICOTa CTOj10a KUAKOCTH paBHa 0,27 M, a TIOTHOCTE ee — 103 kr/cm® Kakoii paguyc vmeert
Karnuuisip?

TecToBble 3aiaHNs /I/I1 TEKYIero KOHTPOJIsl 3HAHUU 0 MoAy/1i0 3: «OCcHOBBI (PU3UYECKOH U
KOJ/LJIOUHOM XUMHH»

Kak B/MsieT Ha cTeneHb JUCCOLMALIMH pa3baB/ieHHe?
+yBe/IMUMBAETCH;
YMeHbIIaeTcs;
YBeJIMUMBAETCA U YMEHbLIAeTCs OJJHOBPEMEHHO
He BJIUSIET.

KoHIjeHTpanusi HOHOB BOI0PO/ia B IIe/IOUHOM cpe/ie:
[H*]>107;

[H]>101%

+[H*]<107;

[H']=107.

UTo 3HAaUYUT PacTBOP IJIIOKO3bI C MaccoBoii foJiei 0,15?
B 100r pactBopa 15r ritoKo3sl ¥ 100r BoAbI;
B 90r pactBopa 15r rr0Ko3s1 ¥ 90r BoAbI;
B 100r pactBop 0,15r riroko3sl 1 99,85 Bopl;
+B 100r pactBopa 85r BoAbI ¥ 15T IVIFOKO3BL.

M cTUHHBIA PacTBOP OT/IMYAETCH OT KOJUIOHAHOTO:
KOHLIeHTpaluein
TJIOTHOCTBIO
+pa3MepaMy YacCTHL] paCTBOPEHHOI0 BellleCcTBa
C1Ioco00M TIPUTOTOBJIEHUS



OT yero 3aBHCUT 0CMOTHUYECKOE AaBJ/IeHHE 0e/IKOBBIX PaCTBOPOB?
OT MOJIEKYJIIPHOM Macchl beska
ot 3apsiza benka
+0T UKMC/la PACTBOPEHHBIX MOJIEKY/T
OT Macchl pacTBopa

Kakoii u3 npeAcTaB/IeHHBIX PACTBOPOB Oy/eT 00/1aaTh 0ydepHbIMH CBOMCTBAMM:
pacTBOP I/IFOKO3bI
pacTBOp XJI0pUa HaTpUs
+ pacTBOp YKCYCHOM KUC/OTHI + aljeTaTa HaTpUsi
pactBop GochopHO KUCTOTHI

Yemy pasen pH 0,001 M pacTrsopa HCI:
1
+3
4
6

Kak 3apspkeHa KoJ/JIOWHAsA YacTULa — MUIle/u1a?
TIOJIOXKUTETBHO
OTpUIIATe/LHO
+371eKTPOHENTPaIbLHO
He VMeeT 3apsija

Jns1 3071 HoiuAA cepedpa Mo/Iy4eHHOT0 B3aUMO/eHCTBHEM W30bITKa HUTPaTa cepedpa v Hoau/ja
KaJTusl, KOAryJ/isiliui0 MOT'YT BbI3BaTh:
+aHUOHBI 3JIEKTPOJIUTA
KaTHUOHBI 37IeKTPOJIUTA
HEeUTpa/bHbIE MOJIEKY/TbI
CMeCh KaTHOHOB Y aHMOHOB

PacTBopuMocThI0 BelljecTBa Ha3bIBaeTCH. ..
aKTMBHOCTh pacTBOpa
+TIpeziesTbHast KOHIIEHTPAL[US BeIl[eCTBa, CTIOCOOHAst paCTBOPSATHLCS
mo0basi KOHLIEHTpaLYsI BeleCcTBa
o0beMHasi KOHLIEHTpAIWsI BellecTBa

Onpejenure, B KAKOi peakijuy SHTPONHA yBeIHUMBAETCA:
+CO2 (x CO2 (1);
2NO )+ O2 1) =2 NO2 (v
2H2S 1) +3 02 =2 SO2 () + 2 HaOq;
2Hy ) + O2 n = 2 H20 ().

M30TOHNUeCKHe PacTBOPHI — 3TO PACTBOPHI ...
+y KOTOPbIX OJJMHAKOBOE OCMOTHYECKOe /laB/IeHHe CO CTaH/IapTOM.
y KOTOPbIX pa3Hasi KOHL|eHTpalysl CO CTaHJapTOM.
y KOTOPBIX O/IMHAKOBasi KOHLIEHTPALKsl CO CTaHZAPTOM.
y KOTOPBIX OCMOTHYECKOe /IaBIeHHe CTaHzAapTa 00/ibIlie HCKOMOTO

OCHOBHBIM Ka4eCTBEHHbIM NPU3HAKOM KOJ/IJIOUAHO-AUCIIEPCHBIX CHCTEM SIBJIAETCH. ..
+TreTeporeHHOCTb
JUCTIePCHOCTD



mubdysus
CBETOIIPOITyCKaHHe

B uem npuunHa OPOYHOBCKOrO0 /[BI)KEHHU YaCTHUL JUCTIEPCHON (ha3bI
coyJlapeHue yacTuL] AUCIIepCHOM (a3l
celUMeHTaL[sT
KOary/Isifiysi YaCTHIL] AUCTIePCHOM ¢a3bl
+ KMHeTU4ecKoe /leliCTBUe MOJIEKY/ JUCIIepCUOHHOM CpeJibl Ha YaCTHUL[bI AUCITepCHOM (ha3bl

K KakoMy THIy JUCIIePCHBIX CUCTeM OTHOCSTCS IMYJ/IbCUH
+ KK
T/ K
X/T
/T

ITouemy 6e/IKM OTHOCATCS K MO/TH3/IEKTPOIUTaM
riIpoh0OHOCTE MAaKPOMOJIEKYJT
+ HaJIMuue TrPyTI, COCOOHBIX K MIOHU3ALIUN
CroCcoOHOCTh K HabyXaHHIO
B CBSI3U C JileHaTypaLluei

B ocHOBe MOTEeHIHOMETPHUYECKOT0 MeT0/la aHA/IN3a JIeXKUT YPaBHEHHe. ..
®dapazes
I'n66ca
+Hepcra
Jlambepra-Byrepa-bepa

B BoaHOM pacTBOpe Bell|eCTBO, IOBEPXHOCTHOE HATS)KeHHe KOTOPOro MeHbllle, YeM y BOABI,
NpeuMyLIeCTBeHHO HAaX0UTCA ...

Yy CTEHOK CoCyza

Ha JHe cocyza

+ B [IOBEPXHOCTHOM CJIOe

BO BceM 00beMe pacTBopa

Kakoe U3 npuBeIeHHBIX BelleCTB SBJ/ISIETCS JUCIEPCHON CHCTeMOH. ..
pacTBOp caxapa
+ MOJIOKO
BOJZIA
pacTBOp CIMpTa

KomnouHas yactuia (rpanysia), 00pa3yomascs CorjiacHO ypaBHeHHIO PeaKI[uH
K>Si03 + H>SOq4 (I/I36) = H,Si03 + K2SO4, uMeeT 3apsn:

HYJIeBOU

BBICOKWW OTPULIATe/IbHbIN

+ T0JIO’KUTENbHbIN

YaCTUYHO OTpHLIaTe/IbHbBIN

Kakoii 3apsig uMeet 0e/1I0K B M303/IEKTPHYECKOI TOUKe?
TMOJIOKUTE/TbHBIN
OTpHLIATe/IbHbIN
+ 9/IeKTpPUYeCKU HelTpasieH
o0pa3yeT OUMOSIpHBINA UOH



ITepemelieHUe JUCTIEPCHOHHOM CPeJbl OTHOCUTE/IbHO HeMOABWKHOM JUCTIepCHOM (a3bl K I/IEKTPOAY,
Mo/, iefiCTBHEM BHeIIIHel Pa3HOCTH MOTeHMa/I0B Ha3bIBAeT(CHl. ..
+3/71eKTPOOCMOCOM,;
371eKTPOJIU3UCOM;
A dysueit;
3/1eKTPOMCCOLaLe.

I'eTeporeHHas cucreMma, B KOTOPOH JA¥CIIepCHOHHAA Cpejia M JucnepcHas ¢a3a sAB/IAITCA KUAKOCTIO,
Ha3bIBaeTc ...
a3po30/Jib;
CycCIieH3us;
TUAPO30JIb;
+3MYy/IbCUS.

B ocHoBe MeTo/1a Hede/IOMeTPUHM JIeXKAT ... CBOMCTBA.
3/IeKTPOKHUHETUUeCKUE;
MOJIEKY/IIPHO-KUHETUUECKIE,;
+OMTUYEeCKHE,;

XUMUYeCKHe.

IlepBuuHYI0 CTPYKTYpY 0e/1Ka (OPMHUPYIOT ...
+TenTUAHbIE CBSI3H,
BO/IOPO/IHBIE CBSI3H,
IUcCyb(hUIHbIe CBA3U,
C10)KHO3(HPHBIE CBSI3U.



3 OIPEJEJIEHUE PE3YJ/IbTATA IIPOMEXYTOUYHOM ATTECTAILIUA
dopma MPOMeXXyTOUHOM aTTeCcTaliy 110 JUCLIMIUIMHE: 3a4eT/3K3aMeH

OLEHOYHBIE MATEPUAJIbI 1 CPEJCTBA /11 IIPOBEPKH
C®OPMUPOBAHHOCTH KOMITETEHITAM

Ko 1 HauMeHOBaHHEe KOMIIeTeHI[HH

OIIK -1 — CrniocobeH 060CHOBATh 1 pean30BaTh B MPOGeCcCHOHaMbHOM AesaTe/TbHOCTHA COBpe-
MeHHbIe TeXHOJIOTHH C UCTI0/Ib30BaHHEM ITPUOOPHO-UHCTPYMEHTAIbHOM 6a3bl ¥ UCITO/Ib30BaTh
OCHOBHBIE eCTeCTBeHHbIe, OHoioruueckre v podeccroHanbHbIe TIOHITUS U MeTO/IbI TIPU peliie-
HuM 001menpodeccoHaIbHBIX 3a/au.

3ajaHuA 3aKPbITOr0 TUIA:
Y craHoBuUTe COOTBETCTBHE MeXXAy XUMHUECKUM 3/IEMEHTOM U KOJIMYeCTBOM IIPOTOHOB B

siipe aToMa.

1. xnop 1.8
2. yriepof 2.17
3. ¢drtop 3.6
4. KUC/IOpOZ 4.9

5.12

IIpaBuibHBIM OTBeT: 1-2, 2-3, 3-4, 4-1

YcTraHoBUTe COOTBeTCTBHE MeXAy ()OpMYyJIOH yI/IeBo/J0pPOAa U ero Ha3BaHHeM.

1. CoHy 1. alfeTusieH

2. C3Hg 2. IpOrieH

3. C3Hs 3. oaTUIeH

4. CoHo 4. nponaH
5. 6yraH

IIpaBuibHBIN oTBeT: 1-3, 2-4, 3-2, 4-1
YcTraHoBUTE COOTBETCTBHE MEX/y K/IaCCOM HeOPraHM4YeCcKHX COeAUHeHUH U nmpuMe-
POM HEOPraHWYeCKOro BeljecTBa:

Okcup H>SO4
1

Cosb NaCl
2

Kucnota Na,O
3

OcHoBaHue CaS04:2H0O
4

Ca (OH)2

IIpaBunbHbIM oTBeT: 1-3; 2-2; 3-1; 4-4.




BHAHHI/IH OTKPbLITOI'0 THUIIA:

Bbi0epuTe oH BapHMaHT NPaBU/IBLHOTO OTBETA:
Y 3/1eMeHTOB OIHOM MOATPYIIIIBI:

1. oAMHAKOBOE YKCJIO 3/IEKTPOHHBIX CJIOEB

2. O[JHAKOBOE YM(JIO 3JIEKTPOHOB BO BHELLIHEM CJIOe
3. oivHAKOBOe 00I1ee YKNCIIO 37TeKTPOHOB

4. 0IMHAaKOBOE KOJINYECTBO HEMTPOHOB
IIpaBUWIbHBIA OTBET: 2

YkaxuTe HEBEpPHOE yTBepX/ieHue:

1. y MeTa/710B BO BHeILIHEM CJI0e MaJlO 3/IeKTPOHOB

2. MeTasulbl UMEIOT HU3K1e 3HaUeHUs 3JIeKTPOOTPHULIaTe/IbHOCTU

3. MeTasuTbl B CBOOOJHOM COCTOSIHUM MOTYT SIBJIIThCSI OKUC/TUTE/ISIMHU

4. aTOMBbI METa/VIOB B COeZIMHEHUSIX MIPOSIB/ISIFOT TOJIBKO TOJIOKUTE/IbHbIE CTelleHW OKUC/IeHUS
IIpaBU/IBbHBIN O0TBET: 3

Bbi0epuTe ogMH BapMaHT NPaBU/IBLHOTO OTBeETA:
HemeTtannueckye CBOMCTBA 3/IEMeHTOB YBe/JIMUMBAIOTCS B PAAY:
1. pocdop — cepa — xsi0p

2. 6pOM — yTJIepo/] — MBIIIBSIK

3. KUC/IOpOJ, — a30T — YTI7Iepo,

4. KpeMHU# — xJy10p — Pocdop

[TpaBU/bHBIN OTBET:4.

XHUMUUYECKHUI 3/IEMEeHT — 3TO COBOKYIHOCTb...
1.mMonekys1, 06pa30BaHHBIX aTOMaMH Pa3HbIX BHU/IOB
2. aTOMOB C OJMHAKOBOW MacCom

3. aTOMOB C OZJMHAKOBBIM YMCJIOM HEUTPOHOB B sifipe
4. aTOMOB C O/IMHAKOBBIM UMCJIOM TIPOTOHOB B siipe
[IpaBUIbHBIM OTBeET:4.

Bakueiimme TE€OPpHUH, COCTABJIAKIIME OCHOBY XUMHH, - ITO:
1. dTOMHO-MOJIEKYJ/ISIDHASA Te€OPpHs CTPOEHHSA aTOMOB W MOJIEKYJI, 3dKOH COXPAdHEHHUS MACChI

Y SHEpPruu, NMepuoJuuecKuii 3aKoH
2. OKUC/IUTeTbHO- BOCCTAHOBUTE/IbHAS TEOPUS, TeOpHs UjlearbHbIX ra30B, TEOPUSI CTPOEHUS

KOMII/IEKCHBIX COEAI/IHEHI/If/i

3. Teopusi KUC/IOT U OCHOBaHUM bpeHcTezna Jloypu, Teopusi BajleHTHbIX CBsizeid ['aiiTiepa u
JIoHO0Ha
4. TeopUsi XMMUUeCKUX CBsI3el, TeOpHsl reTepPOreHHbIX MPOLIeCCOB, 3/IEKTPOHHAs TEOPHS

[TpaBunbHBIM OTBeT: 1.

CKOpOCTh XUMHYECKO! peaKIjuu - 3To:

1. ¥3MeHeHVe KOHLIEHTpPALMM OJHOTO W3 pearvpyrolvX BellecTB 3a eJUHUL]Y BpPeMeHH, IpHU
HEU3MEeHHOM 00beMe CUCTEMBI

2. BpeMms MIPOTeKaHUsI peakLivn



3. yBenM4eHUe KOHLIEHTPALWK 3a eIMHULYY BpeMeHU
4. yBenueHre 00beMa CUCTEMBI 3a eIMHULY BDeMeHH!

[TpaBUIBHBIM OTBeT: 1.

I'pynna xuMuUyeCcKHX 3/1eMEHTOB, HE00X0JUMBIX /I/I1 HOPMA/ILHOT0 POCTA U PAa3BUTHs pac-
TeHUM, cofiep)KaHHe KOTOPbIX HEBEJIUKO U COCTABJISieT THICSIYHbIE M CTOTHICAYHbIE JI0JIH
NMPOLeHTa, Ha3bIBAKOTCS:

1. makposniemenTsI (N, P, K)

2. MukposnemenTsl (B, Mn, Mo, Cu, Zn, Co)

3. YIJIeBO/IbI, )KUPbI, O€TKH

4. 6M0JIOTHUEeCKU aKTHUBHbBIE BeIllecTBa

[TpaBUIBHBIM OTBET: 2.
Bbi0epuTe HeCKO0/IbKO BADUAHTOB MPAaBH/ILHOT0 OTBETa:

C KakKMM Bell|eCTBOM pearupyer 0eH3W/I0BbIi CIIUPT:
1. x;10poBOAOPOA,

2. yKCyCHasi KUCJIOTa B IPUCYTCTBUM CEPHOM KUC/IOThI
3. BOJIHBIM pacTBOP TU/IPOKCH/IA Kausi

4. ruipokapOOHAT HaTpUs

[TpaBunbHBIM OTBeT: 1,2.

OkoHuYaTe/TbHbIe Pe3y/IbTaThl 00ydyeHus: ((hOPMUPOBaHUST KOMITETEHIIUIA) OMpeesIsTFOTCS
TIOCpe/ICTBOM TiepeBo/ia 6aioB, HaOpaHHBIX CTY/IEHTOM B MPOLIECCe OCBOEHUS JUCLUIIIMHEI, B
OLIeHKMU:

— 6a30BBIN ypOBeHb CHOPMHUPOBAHHOCTH KOMITETEHI[UH CUMTAETCS [JOCTUTHYTBHIM, €C/iv

pe3y/abTaT 00yueHUs] COOTBETCTBYET OIIEHKe «y/IOB/IeTBOPUTE/NLHO» (50-64 peMTHHTOBBIX Oail-
JIOB);

— TMOBBILLIEHHbIA YPOBeHb C(OPMHUPOBAHHOCTU KOMIETEHLIUM CUWTAeTCsl JOCTUTHYTHIM,
ec/ii pe3y/bTaT 00yueHUs] COOTBETCTBYET OLIeHKAM «XOpoIio» (65-85 peHTHHTOBbIX OasioB) U
«0T/IMYHO» (86-100 pelTHHTOBBIX OasIoB).

4 TIOPSI/IOK ITPOBEJEHUA ITPOMEXYTOUYHOM ATTECTAIIUA

dopma NpOMeKyTOYHOM aTTecTalyy 10 JUCLIUIIMHE: 3a4eT/ 3K3aMEH.

@®oH/J, OLIeHOYHBIX CPeJCTB [i/Isi TIPOBeJileHUs] TOBTOPHOW TPOMEXYTOUHOM aTTecTaluu
(hopmMupyeTcsi U3 UKC/ia OLIEHOUHBIX CPeJICTB 10 TeMaM, KOTOpbie He OCBOEHbI CTYAeHTOM.

ITpumeuanue: [lorosHUTebHbIE KOHTPOJbHbIE UCIBITAHUS TPOBOJASATCS [Jisl CTY/€HTOB,
HabpaBiux MeHee 50 6a/I0B (B COOTBeTCTBUU C «Ilomo)KeHHeM 0 MOZAY/IbHO-PeHTUHIOBOM CH-

cTemMe»).

DoH/| OL}eHOUHBIX CPe/iCTB
AJiSl KOHTPOJ/IbHBIX UCNIBITAHUU
AJIA1 CTY/leHTOB Hanpas/ieHus NoAroroBky 35.03.04 Arponomus,



10.

11.

12.

13.

14.

(3auet, 7K3aMeH)

ITo okOHUaHWM TIePBOM YueOHOM Ceccuu TpeAyCMOTPEH 3aueT. 3aueT MPOBOAUTCS /IS IPOBEPKU
BBITTOJIHEHUST CTYAeHTOM JIabopaTOpPHBIX paboT U ycBOeHUs yueOHOro Marepuara MpakTHUeCKUX U ce-
MUHaPCKUX 3aHSATUM C yUeTOM WTOTOB TeKYIllero TeCTUPOBAHUs 10 TeMaM. 3aueT yCTaHaBAMBAETCS 110
TepBOM yacTu npeaiMeTa «HeopraHuueckasi XUMHsI».

ITpoMe)KyTOUHBIM KOHTPOJIb TI0 JUCIUITUHE OCYIIECTB/ISETCS B KOHIIe BTOPOW yueOHOUH ceccru
B BU/le IK3aMeHa 10 BOIIPOCaM, OXBAThIBAIOLIUM BCe pa3/ie/ibl H3yyaeMOU AUCLIMIUIMHBI U TT03BOJISIO-
I[UM OLIEHWUTh TeopeTUuecKre 3HaHUs CTY/IeHTOB, a TaKKe yMeHHUs TPUMEHSITh UX [Jis pelleHUus Xu-
MHUeCKHX 3a/au.

B 3K3amMeHal[MOHHBIM OW/IeT BK/IIOUAKOTCS IBa TEOPeTHUeCKUX Borpoca (1- mo obieit u Heopra-
HUYEeCKOW XUMUH, 2- TI0 OPraHuueCcKol XMMHHK) U TUTIOBast 3a/lava.

IIpumepHBIN NepeyeHb BOMPOCOB K 3a4eTy

MecTo X¥MHHY B CUCTEMe eCTeCTBeHHbIX HayK. KpaTkuii uCTOpuYeCcKuii OuepK pa3BUTHS XMMHUHU.
Martepusi U fBrKeHue. XuMuueckasi (popma JBvKeHHs1 MaTepud. OCHOBHbIE XUMUUeCKHe TOHSATUS:
aToM, MOJIeKyJ/la, XMMHAUYEeCKUI 371eMeHT, TIPOCTOe U CJI0XKHOe BellleCTBO, CUCTeMa, (a3a.

ATOMBI U MOJIEKY/IBI, UX pa3Mepbl, aOCOMIOTHbIE U OTHOCUTE/IbHbIE MacChl. Mo/b — eMHHULA
KOJINUeCTBa BeljecTBa. MosisipHasi Macca. CBsi3b MEXXAY MacCOM, KOJTMYeCTBOM BellleCcTBa U 00beMOM.
[ToHsiTHE SKBUBa/IeHTa, SKBUBAJIEHTHON MaCChl, 9KBUBAJIeHTHOTO 00beMa. 3aKOH SKBHUBAJIeHTOB.

OcCHOBHBI€ T0JIOKeHUsI aTOMHO-MOJIEKY/ISIDHOTO yUyeHUsl. 3aKOH COXPaHeHUsI MacChl U SHEPrUH.
3akoH nocTosiHCTBa cocTtaBa [IpycTa. 3akoH KpaTHbIX OTHOLIeHu [labToHa.

['a30Bble 3aKOHBL. YpaBHeHMe COCTOSIHUSI WZealnbHOro rasa (ypaBHeHWe MeHpeneeBa-
KoartetipoHa). 3akoH 00beMHBIX OTHOILIEHHH, 3aKOH ABOTazipo. MosisipHbIi 00beM. OTHOCHTEe IbHAS TII0T-
HOCTb ra3000pa3HbIX BellecTB. HopMasbHbIe U CTaHJapTHBIE YCIOBUSI.

Howmenknatypable npaBuia MFOITAK Ha3BaHus HeopraHWyeckux BelllecTB. Kiaccudukaiiys
HeopraHuueckux BelecTB. OKCUAbI, THAPOKCU/IBI, KUC/IOThl, OCHOBaHHUs, COMU. BaxHelne xummuue-
CKHe CBOMCTBA MeTasl/ioB, HEMeTasyIOB, OKCU/IOB, OCHOBAHUM, KUCJIOT U aM()OTEPHBIX THAPOKCU/IOB.

Crpoenue atoma. Mopenu CTpoeHHsi aToma, CO3/laHHble Ha OCHOBe 3aKOHOB KJlaCM4eCKOM
MexaHUKu. Teopus atoma Bozgopoza 1o bopy. KsaHToBo-MexaHUyeckast MOZe/lb CTPOeHUs aToMa.

KBaHTOBbIE uK(sia (T/1aBHOE, OpOUTa/IbHOE, MarHUTHOE, CITMHOBOE). OCHOBHBIE TIPaBHJ/IA 3arioJiHe-
HUSI 37IEKTPOHHBIX 000/I0UeK aTOMOB.

[Teprognueckuii 3aKOH U Tepuouyeckasl CUCTeMa xumudeckux 3iemeHToB [I.M. MeHzeneeBa.
DOpMy/IMPOBKU EepPUOAUYECKOr0 3akoHa: coBpemeHHas u [I.11. MenpeneeBa. @opMbl U CTPYKTypa
MepUoUUeCKON CUCTeMbl 371eMeHTOB. PU3NUecKUid CMBIC/ TepUOAUUEeCKOro 3aKOHa, MOPSZKOBOIO
HOMepa 3JIeMeHTa, HoMepa rnepuo/ia, HoMepa rpyMIbl.

CB$i3b 2/7IeKTPOHHOT'O CTPOEHHsT aTOMOB-3/IEMEHTOB C WX CBOMCTBaMU. OCOOEHHOCTH 3/1eKTPOH-
HBIX CTPYKTYpP aTOMOB 3/IeMEHTOB TJIaBHBIX W TMOOOUHBIX MOATPYMIl. JDJeMeHThl s-, p-, d- u f- ce-
MeWNCTB, UX MECTOHAxXO’K/jeHHe B MepruoAudeckoir cucteme. VisMeHeHUe BeTMUUH PaJuyCOB, SHEPIrUil
HWOHHM3alUM, CPOJACTBA K 3JIEKTPOHY U 3/IEKTPOOTPHULATENIbHOCTEN 37IeMEHTOB C POCTOM 3apsiZiloB MX
szep.

[TeproAMUHOCTE U3MEHEHHs CBOMCTB 3JIEMEHTOB KaK MPOsIB/IEHHEe MePUOJUYHOCTU U3MEHEeHUs
3/IEKTPOHHBIX KOHUrypaiyii aToMoB. BropuuHasi 1 BHYTpeHHsIsI MepuoguuHoCTh. JddekTrl d- u f-
oKaTusl. 3HaueHre MepruoIuyecKoro 3aKOHa B Pa3BUTHH HayKH.

KoBaneHntHasi cBsi3b. OCHOBHble XapaKTePUCTUKW KOBa/JIeHTHOW CBSI3U: [JMHA, YHepTrus,
BaJIeHTHBIN YT0J, MOJISPHOCTb, HATlpaB/JIeHHOCTh, HACKIL[aeMOCTh. DPdeKTUBHbBINA 3apsi] aTroma B
MOJIeKyJle U CTelleHb OKMCJIeHHS.

KBaHTOBO-MexaHWUecKasi Mo/ie/lb 00pa30BaHUsI KOBAJIeHTHOW CBSI3U Ha TPUMeEpEe MOJIEKYJIbI
BOZIOPOZia.

MeTtop BasieHTHBIX cxeM. ['MOpuau3amus aTOMHBIX OopOuTaneid, TUITbI THOPUAMU3ALIMN U TIPO-
CTPaHCTBEHHAsl CTPYKTYpa MoJjieKy/1. MexXxaHn3Mbl 06pa30BaHKsl KOBaJIEHTHOM CBSI3U.

Merto/, MonekynsipHbix opbutanedi (MMO). Metop, iMHeliHONW KOMOWHAI[UM aTOMHBIX OpOWTa-
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nei (JIKAO). Ces3biBaroiue u paspexsistonie MO. o- u m- MO. Mexanusm obpa3oBanust MO fjist
JIByxaToMHbIX MoJiekys [ v I nepuonos.

Meto/, MonekynsipHbIx opbutaneli (MMO). DHepreThyeckude [JuarpaMMbl U 3/IEKTPOHHBIE
thopMmysbl Mosiekya. OLeHKa 3Hepruyd MoJIeKY/ISIPHOM CTPYKTYpbI 10 ee SHepreTUueckou AuarpaMme.
[TonsiTrie TopsigKa (KpaTHOCTH) CBsA3U. ['OMOsiiepHbIe U TeTeposiZiepHbIe MOJIEKY/ISIPHbIE CTPYKTYPhI, 00-
pa3zoBaHHbIe 371eMenTamu [ v Il nepuonos.

VoHHasi cBsI3b: CTeleHb MOHHOCTH, MeXaHHU3M 00pa30BaHUs, CBOMCTBA MOHHOW CBs3U. VoH-
Hble paguychl. [lomsipru3yeMoCTb M MOJSpU3YIOIiasi ClI0COOHOCTh MOHOB, WX BMSIHHME Ha CBOMCTBA
BellleCcTBa.

Merta/uinyeckasi CBsi3b. MexaHu3M 00pa30BaHUsl, MOHSATHE «3JIeKTPOHHOTO rasza». CBOHNCTBa
MeTa/l/In4eckor cBs3u. CpaBHeHMe KOBaJIeHTHOW, MeTa//TMYeCKOW U MOHHOM CBSI3el.

BopopogHas cBsa3b. MexaHu3Mm obpa3oBaHuss. MeXMoJieKy/asipHass ¥ BHYTPHUMOJIEKY/ISIpHast
BOJIOpPOJHast CBsi3b. BnusiHve BOJOpOHast CBSI3W Ha CBOMCTBA BelLIeCTB.

HeBanenTtHble cunbl cuerieHusi. [1oHATHe O BaH-[ep-Baa/lbCOBLIX CUiax. B3aumogeiicTBue
JUTIOJIb — JIATIOJb, AUMOb — WUHYLIMPOBAHHBINA JUIO/b, JUCIIEPCUOHHOE B3aUMO/IeiCTBHE.

[ToHsATHE XWUMHUYECKON TepMoJuHAaMUKU. OCHOBHbIE TepMOAUHAMUYECKUe (PYHKLIMU COCTOSIHUS
CHCTEMbI: BHYTPEHHSIS1 SHEPTHsl, SHTA/bITNSA, SHTPOHUS, CBOOOgHast S3Heprus. TerioBbie 3hGheKThl XUMH-
YyeCKMX TiporieccoB. IToHsATHe CTaHAAapTHOW 3HTanbIMKU 00pa30BaHMs BelljecTB. 3aKOH ['ecca u ciief-
CTBUS U3 Hero.

[ToHsATHe cTaHAAPTHON SHTpONUU. VI3MeHeHUe SHTPOMUU CUCTeMbl NpU (Da30BbIX TpeBpa-
ujeHusix. PacueT u3MeHeHUs SHTPONUU B XOJe XMMHUYECKHUX MpoueccoB. [loHATHe cTaHJapTHOU
cBOOO/IHOM SHepruu o6pa3oBaHUs BelljecTB. Pacuer u3meHeHUs: CBOOOJHOM SHEpPryuy M Ipe/cKa3a-
HUe BO3MO)KHOCTU MPOTEKaHHUs peaKLMy MPU CTaHJapTHBIX YCI0BUSX.

O6patvMbie U HeoOpaTHUMble XUMHUUeCKHe peaKlii, XUMUUeCKoe paBHOBecue. KuHeTnueckoe
yCJIOBHE XMMHUYeCKOro paBHOBecus. KOHCTaHTa XMMUUeCKOro paBHOBeCHsl. 3aKOH [IeHCTBUSI MacC AJist
00paTUMbIX XUMHUECKHX peakiyii. CriocoObl cMeIeHuss XUMHUUeckoro paBHoBecus. [Ipuniun Jle I1la-
TeJslbe.

[TonsiTve XxuUMMYeCKOM KWHeTWKM. CKOpPOCTb TOMOT€HHOU W TeTepOreHHOM XUMHUeCKOU
peakiuu. CKOpOCTb UCTUHHAsI (MTHOBeHHas1) U cpefiHsisl. PakTopbl, BAUSAIOI[ME Ha CKOPOCTb X UMU-
YeCKOU peakLiuu.

3aBUCUMOCTb CKOPOCTHM XWMHWYECKOW peaKL[MM OT KOHLIeHTpal[iM pearvpyrolliyiX BelecTB.
3aKoH [leliCTBUSI Macc, MaTeMaThueckas 3anuch, OPMY/IUPOBKa, ero MpuMeHeHue /1J1si TOMOTeHHOU U
reTeporeHHON CUCTEM.

[ToHsITHe KOHCTaHTbl CKOPOCTH peakLuu, ee (pr3nuecKrii CMbIC/I, (PAaKTOPbI ee Orpefesisitolue.
3aBUCUMOCTb CKOPOCTH XUMHUYECKOU peakl[uu OT Temneparypsl. [IpaBuno BauT-TI"odda, Temnepatyp-
HbIM KO3 GULMEHT peakivU.

3aBUCUMOCTb CKOPOCTHA XMMUUECKON peakliuu OT TIPUPO/bl pearupyrolux BeljecTtB. [ToHsTHE
00 aKTUBHBIX MOJIeKYy/laX. DHeprusi aKTUBAL[UA. JHepreTHUeCKye JuarpaMmbl X0/1a PeakIvi.

Karanu3s. Buzibl KaTtanu3a: roMOreHHbIN, reTeporeHHbil, MUKporeTeporeHHbI. KaTanu3atopsl 1
MHTUOUTOPBL. MeXaHH3M JIeHCTBUSI KaTajnu3aToOpOB. BivsiHMe KaTaju3aTOpPOB Ha BETMUWHY SHEPIUd
aKTUBAL[1H.

Posb SHTPONMUMHOTO, SHTANBIUNWHOTO (DAKTOPOB U TeMIiepaTyphbl B OL[eHKe BO3MOXXHOCTH U
TTOTHOTBI TIPOTEKAHUSI XUMHUUeCKHUX MPOoLlecCoB. YpaBHeHue ['nb6ca.

KpaTkast xapakTepucTuKa U KiaaccuUKalusi AUCriepcHbIx cucteM. OmpejesieHUe W KjacCU-
¢dukaius pactBopoB. Kujkue pacTBOphl. PacTBopeHMe Kak (PU3MKO-XMMUUECKU Tporjecc. V3meHeHue
SHTa/IBIIMY U SHTPOMUU TIPY PaCTBOPEHUM BELLEeCTB.

Bupl pacTBOpPOB, CIOCOOBI BhIpaXKEHHSI UX COCTAaBa: MacCOBasi U MOJIbHAs /I0JIM, MOJIsIpHas,
MOJIsITbHAsE ¥ HOpMaJibHast KOHLIEHTPALHsl, TUTP. PaCTBOPUMOCTH BellleCTB (KUIKHX, TBEPABIX, ra3000-
pa3HbIx) B BoZie. KoadduienT pactBopumocTu. [ToHsITHEe HACBIILIEHHOTO U TIepeChIllleHHOr0 pacTBOPOB.
3aBUCHMOCTb PaCTBOPUMOCTH BeLLeCTB B BOJle OT TemriepaTyphbl, [aBieHUs, TIPUPOJbl PAaCTBOPSIEMOrO
Bell|ecTBa.
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ONeKTpO/MTBI U HEe3eKTPOThl. CUIbHBIE U C/1abble 37eKTPOUThI. TeopHsi 37eKTpPOoUTHYe-
ckoil auccoumanuu C. AppeHryca. MexaHW3M /MCCOLIMALIMU BeIeCTB C Pa3HbIM TUIOM XWUMHAUYECKOU
CBsI3U. PacTBOpBI 3/IEKTPOJIUTOB, CTENEHh U KOHCTaHTA [JUCCOIMAI[UM, UX CBs3b. 3aKOH pa30aB/ieHust
OctBanbaa.

Huccouuanus Bogpl. KoHcTaHTa guccouyanyy Bogsl. BonopoaHbIM MoOKasaTesib, ero 3HaueHue
Y pacyeT [/l PACTBOPOB CUJIbHBIX U C/IaObIX KUCIOT U OCHOBaHUHA.

C'uppomm3 cosel U CrocoObl CMeIleHUs] paBHOBECHs peakiuid rufposms3a. OOpaTuMbii u
HeoOpaTUMBIH THAPON3.

I'upponus coseli pa3nMuHbix TUNOB. CTeneHb M KOHCTaHTa MMApPOoJIn3a.

YciioBust 0Opa3oBaHUSI M pacTBOpeHHsi ocafkoB. IIpon3BezieHre pacTBOpUMOCTH. HaripaBiieH-
HOCTh OOMEHHBIX peakKiii B PaCTBOPAx 37IeKTPOJIUTOB.

OKuCIUTeTbHO-BOCCTaHOBUTE/IbHBIE peaKL[ii, OCHOBHbIe OKHUC/IUTEJU U BOCCTAHOBUTEJIU.
Knaccudukauusi OKUCIUTEeTbHO-BOCCTAHOBUTE/IBHBIX PeaKLIvi.

ONeKTpo/M3 paCTBOPOB M PaciljlaBOB COJiel. 3aKOHBI 71eKTpo/n3a. [IpumeHeHre 3/1eKTpou3a.

["asibBaHMYECKUI 3/1EMEHT, TTpoLecchl B HeM. OKUCIUTEeIbHO-BOCCTAHOBUTE/IBHBIN MTOTEHLIUA,
3/C u HarpaB/iieHHe TeueHUs] OKHUC/IATeTbHO-BOCCTAHOBUTE/IbHBIX peaklyid. Psj cTaHAApTHBIX 3J1eK-
TPOJHBIX MOTEHLUA/IOB.

KowmruiekcHeie coequnenusi. KoopavHauponHasi teopusi A. BepHepa. CTpoeHWe KOMILIEKCHBIX
coefiuHeHW. BHellHsisl 1 BHYTpeHHsis1 cepa KOMIIeKCoB. JIuranabl. HoMeHK/IaTypa KOMITIEKCHBIX CO-
eIMHeH!. 3HaueHHe KOMILIEKCHBIX COeJUHEeHMM.

Crioco6bl MoydyeHrsi KOMIUIEKCHBIX coefHeHui. [loBe/jeHHMe KOMIUIEKCHBIX COeJUHEHUM B
pactBopax. [lepBuuHasi u BTopruHas Auccoruanys. KoHcrtaHTa HeCTOMKOCTH M KOHCTaHTa yCTOMUYUBO-
CTH KOMIJIEKCHBIX COe/JUHEHUH.

ITopsajok popMupoBaHuUsI 3a4e€THOI0 OUIeTa
3ayeTHbIN OWUJIET BK/IIOYAET /IBa TEOPeTUYEeCKUX BOIIPOCaA.

IIpumep 3aueTHOro0 OMJIeTA MO JUCIUILIHHE
1. MecTo XMUU B CUCTEME eCTeCTBeHHbIX HayK. KpaTKuii HCTOpUYECKHUM OUYepK pa3sBUTUSI XUMUU.
Martepus u ABrwkeHre. XuMuueckasi popma JBrkKeHUs: MaTepu. OCHOBHbIE XMMHUUECKUe T0-
HATHA: aTOM, MOJIeKyJla, XMMUUYEeCKUI 3/IEMEHT, IPOCTOe U CI0)KHOe BelllecTBO, CUCTeMa, (a-
3a.
2. Metanmmueckasi CBsi3b. MexaHu3M 00pa30BaHUsl, TIOHSITHE «3JIEKTPOHHOrO Ta3a». CBOWCTBa
MeTa/llIn4eckou cBa3u. CpaBHeHVe KOBaJIeHTHOW, MeTa/l/TMYeCKOM ¥ MIOHHOUW CBSI3€M.

IIpumepHbIN NepeyeHb BONPOCOB K 3K3aMeHy

[TpegmeT opraHnnuyeckor XuMuu. CBsi3b OPraHUu4eCcKord XUMUHU C APYTMMH HayKaMH.

OcobeHHOCTH COeJTHEHUH yTiepo/ia, MX POJib B KUBOU MPUPO/ie U TIPaKTHKe.

Posb pyccKyX yueHbIX B pa3BUTUM OpPraHUYeCKON XUMHUH.

Teopus cTpoeHust opraHuyeckux coefrHeHurt A.M. BytyiepoBa u ee 3HaueHue.

VIcTOUHMKY OpraHuYecKrux coeJuHeHUN, MeTO/bl UX TiepepaboTKU.

Hedts. Teopun ee obOpa3oBaHusi, MeTOZABI MepepabOTKM M HCro/ib30BaHMe. KpekwHr — mpotecc.
ITnuponus. Mx 3HaueHue.

Knaccudukanus opraHnyeckux coeuHeHui. BaxHelive (yHKLMOHaNbHbIe rpynnbl. Paaukar.
I"'omonoruueckue psgpl. VIx 3HaueHue.

Tunsl cBsA3ell B OpraHNYecKrx coefMHeHusX. IHAYKTUBHBIN 3¢ deKT U 3pdekT conpsykenus. [Ipume-
PbI 13 Pa3/IMUHBIX K/IaCCOB COeJMHEHUM.

Tumel peakLjuil y pa3/InyHbIX K1aCCOB COeZJMHEHUN.

Buzbl rubpuan3aiiyu 3/1eKTPOHHBIX 00/1aKOB (TTPUMepbI U3 pa3HbIX K/1aCCoB.).

Bue! paspeiBa KoBanieHTHOM CBsi3U. [ToHATHE 0 MexaHu3Max peaklui. I1prmepsl.
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. Teopusi B3aMHOr0 B/IMSIHUS aTOMOB B Mosiekyse (A.M. bytnepos u B.B. MakpoBHukoB). [Ipumepsr.

OO6BsicCHeHHSI C 37IeKTPOHHOM TOUKH 3DeHUsI.

[TpaBuno MapkoBHUKOBa. IIpaBuno 3atiieBa-BarHepa. CoBpeMeHHOe 00BsSICHEHWE MeXaHHU3MOB 3THX
TIpaBuU/I.

SBnenue v3oMmepuy, NpUMephl pas/IMUHbIX BUAOB HU3zomepuu. Ilonsatue o mesomepuu. Iloctpoenue
H30MEpOB T10 3a/IaHHOM 0011[elt hopmyiie.

Tayromepusi, metamepusi. IIprMepsl U3 pa3nUUHbIX K/IaCCOB COeAUHEHUH (CIUPTHI, (eHObl, 3GUpHI,
KeTOHBI, YI/IeBO/ibl, aMUHBI).

Llucc-TpaHc n3omepusi. [Ipumepsl 130MepoB 0/1e(pUHOB ( aKeHOB M KMCJIOT OJIeMHOBas , yMapoBasi).
OJIEKTPOHO-[0HOPHbIE U 37IeKTPOHO-aKLIeNTOPHbIe 3aMeCTUTENN, UX Harpas/sitollee BiausHUe. [1pu-
Mepbl.

Curma — U NU- KOMIUIEKChI, KaK MPOMEXYTOUYHble MPOAYKTHI peaklyu. [IprmMepsl Ha K3 oseprHOB
(a/IKeHOB) ¥ apOMAaTUUECKUX COeJUHEHHUN.

[TpUHLIUIIBI, TO/I0)KEHHbIE B OCHOBY CUCTeMaTH4eCKO HOMEHK/IaTypbl. Y MeTh HanucaTb CTPYKTYPHbIe
(hopMy/bl 33laHHBIX COeJMHEHU 1 Ha3BaTh UX.

Haxo)xaeHre npefie/ibHbIX YI71eBOAOPOJOB B mpupo/e. V3oMepusi napaguHoB(ankaHOB) Ha TIpUMepax
JAHHBIX 5K3aMeHaTOpPOM.

. [IpenenbHbIe yrieBogopoO/ibl UX MOMyUeHHUe , PaclipocTpaHeHUe B ripupoge. CBolCTBa.
22,

CriocoObl mosiyueHUst Herpefie/lbHbIX YI/IeBOJOPOJOB psiia 3TW/eHa, UX CBONCTBA. MHAYKTHUBHBIN
3¢ deKT, ero BaUsHUE Ha TeueHHe peakiui.

AuetusneH. Ero cBoricTBa, npumeHeHue. Peakiusi Kydepoga.

A1jeTisieHOBBIE YTIEBOJOPO/bI, CTIOCOOBI MOJTyUeHHUs] M CBOWCTBA. Peakiuy ripucoeiuHeHUs. 3aMelrie-
HUS$1, YIIJIOTHEHUSI.

[veHOBbIE yreBOAOPO/Ibl, PeACTaBUTE/M, 3HaUeHHEe B HAPDOJHOM X03s1cTBe. (D(eKT conpspkeHus: U
ero oObsICHeHHe.

Apomatuueckue yrieBogopoJel. OCoOEHHOCTH H30MepHH TOMOJIOTOB W TIPOM3BOAHBIX OeH307a.
I[TpaBusio oprieHTaLWK B 6eH30/1bHOM siipe. CoBpeMeHHOe 00BbsICHEHHe 3TOr0 TIpaBuIa.
XapakTepuCTHMKa apOMaTHYeCKHX YIJIeBOJOPOJOB, UX BakHelllne cBoucTBa. IlpeacraButenu. Oco-
OeHHOCTH CTPOEeHHsI apOMaTUUYeCKUX YT/IeBOZOPO/IOB.

CriocoObI 1o/TyueHHs 1 XUMHUUeCKHe CBOMCTBA apOMaTUUECKUX YTJ/IeBOIOPO/IOB.

MexaH13M peaklMy 3aMellleHHs B apoMaTuuyeckoM psifly. Curma- v - KOMILIEKCHI.
OnekTpoduabHbIe U HYK/IeohuIbHbIe, 3/1IeKTPOHOJOHOPHbBIE U 371eKTPOHOAKLIENTOPHbIE TPYIIbI, UX
OpHEHTHUDYIOLLlee B/IMSIHYE B PeaklUaX 3aMelleHHs] Y apOMaTUUeCKUX YI1eBO0PO/I0B.

Hadramn. Ctpoenue , 3HaueHne. dranveBast kucsiora. Hadroser ( anbda u 6etra).

Knaccudukarusi, HOMeHK/IaTypa, W30Mepusi TrajoreHornpor3BoAHbIX. Crocobbl WX TMOMyuyeHus u
CBOMCTBA.

[TonyueHue ,nprMeHeHWe, CBOMCTBA MOJIMIaJ0reHONpPOU3BOAHbIX. ['aopopmHas peakuus. [lomyue-
HUe fiofodopMa U xnopodopma.

OO6riast XxapakTepyCcTHKa CUPTOB. VX Kiaccudukauusi. HomMmeHk1aTypa, peJCcTaBUTeH.
Homenknarypa, u3omMepusi, CriocoObl TIOy4eHus, CBONCTBA OIHOATOMHBIX CITUPTOB. VX MCMOIb30Ba-
HYe B HAPO/IHOM XO35I1CTBe.

[IByxaTOoMHBIe CITUPTHI ( [JIMKOJIN), UX XUMHAYECKUe CBOWMCTBA, [IPYUMeHeHue.

I'matiepuH. CTpoeHKe, 0cOOEHHOCTU CBOMCTB. BakHeld111ve MPOX3BO/HbIe TIHL[epPHUHa.

MHoroatomMHble CnUpThl (MTEHTUTHI M TeKcuThl). HaxoxzaeHne B mpupoje, MoJjiyueHue, BaKHeUIue
TIpe/iCTaBUTeH, BaXKHeHILIVe IPOM3BO/IHbIE — YTTIeBO/bI.

XapakTepyCTHKa HempeJe/bHbIX aJKOrojie, CBOMCTBA ( IMpaBU/IO DJbTeKoBa — OpJeMeiiepa). Ilpes-
CTaBUTEJIH.

I[Tpocteie 3¢upsl. [Tonyuenre u ocobeHHOCTH CBOMCTB. OKCOHMEBBIE COJTH.

CriocobsI rosiyueHust U cBorcTBa (peHosioB. KapbosioBasi KMC/IOTa, ee CBOMCTBA U IIpUMeHeHHUe.
Crioco06bI 11o/TyueHusl, CBOWCTBA, U30MepHsi 1 HOMEHK/IaTypa OZJHO- , BAyX-, TDEXaTOMHBIX ()eHOJIOB.
XapakTeprCcTHKa JByXaTOMHBIX (DEHOJIOB, UX CTPOEHUe, U30MepHsl, CBOMCTBA, 3HaUeHHe.
MHoroatomHbie eHosbl. X cTpoeHue, M30MepHsi, CBOMCTBA, MpUMeHeHre. AHTUOKCU/IaHThI.
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Anbreruapl U KeToHbI. VIX cX0jHBIe CBOMCTBA U OT/IMuMsl. OCOOEHHOCTH U30MEPHH.
Anbperugpl — crocoObl TIoSTyyeHust. Peakiiyy moiMMepu3alii ¥ KOH/eHCal[|uu.
HekoTopble CBOWCTBA anbAerujoB: oOpa3oBaHue MoJyarieTanei, aleraneid, THAPO30HOB U CeMCHUKap-
6a30HOB.
Krnaccudukaiiys yrieBoJjoB, HaxoxKeHre B TIPUPOIHBIX NCTOUHUKAX.
dusnyeckre U XUMUUECKHe CBOMCTBA MOHOCaxapu/0B, NIPOAYKTbI UX BOCCTAHOB/IEHUS U OKUCJIEHUSI.
XumusMm peakuuii Tpommepa, Tonnenca, @envHra.
AsnbponenTossl. VIX cTpoeHue, TayToMepus, IpefiCcTaBU/Ien, 3HaueHue.

Anbporekcossl. CTpoeHre, HaX0KeHue B TIPUpo/e, CBOMCTBA.
O, L, anbda — ,6eTTa- ©30Mepbl MOHOCaxapuo0B. PacripoctpaHenue B nprpo/e. CBOWMCTBA TJIUKO3U/I-
HOI'O T'M/IPOKCHUJIA.
OnTuueckre CBOMCTBA yI/ieBOJa, aCHMMeTPUUeCKU aToM yriepoga. Myroporauys U vHBepcus. Mx
00BSICHEHUSI.
Crepeousomepusi yrieBozioB. x dopmynel (Puriepa, Ko, Xayopca).
[ucaxapuzpl. XapakTepyucTHKa JrCaxapyzioB, 3aBUCUMOCTb CBOWCTB OT CcTpoeHMs. CocTaB gucaxapu-
[IOB ¥ pacripoCTpaHeHue.
[Tomicaxapugpl. CocTaB, 3HaueHWe, HaxoxkJeHue B Ipupoge. IIpou3BojHble IMOaMCaxapyuzioB U UX
TIpUMeHeHHe B TeEXHHKe Y HapOZHOM XO3sICTBe.
Crioco0bl 10J/TyueHus: ¥ CBOMCTBA OJTHOOCHOBHBIX >KUPHBIX KUCIOT.
CBolicTBa KUCIOT. Mbl1a ¥ CUHTeTAYEeCKHe MOIOLL[1e BelllecTBa.
Crioco6bl TI0/yueHusl U XMMUUecKre CBOMCTBA aHTUJPUJIOB KUCIOT. [TonyuuTh aHTUAPUABI KOHKPET-
HBIX KHUC/IOT: YKCYCHOM, SHTapHOM, (Ta/ieBOM U [JIp.
IIByxocHOBHBIe (1KapOOHOBBIE) KUC/IOThI. HOMeHK/1aTypa, cocTaB, CBOWCTBA, ITPeICTaBUTETH.
JIByXOCHOBHBIE KMC/IOTbI apOMaTUUecKoro psiia. Ix u3omepusi, rosyueHre, CBOMCTBA.
O6pa3oBaHue MPOCTBIX U CJIOKHBIX 3GUPOB. M30Mepust MPOCThIX 3GUPOB. 3HaUeHue, KaacCuhUKalys
CTIO)KHBIX 3(PUPOB.
OTrume rpymim C/I0KHBIX 3¢HpoB. [To/yueHre ¥ CBONCTBA >KUPOB U 3CCEHITUM.
CnoxxHble 3¢upbl. Peakiys sTepuduKalid U oMmblieHus. Kupbl (Tpurnuiepuzibl). VIX omblieHue,
U POreHU3aLus KMPOB, MOJTyYeHre MapraprHa.
Oxkcukucnotsl. Knaccudukaiys, ¢hrsnueckre CBOMCTBa, ONTUUECKUE aHUTUIIO/bI, palieMaThl.
OT/nuusi B CBOWCTBaX anbga- , 6eTTa- ¥ raMMa- OKCMKUC/IOT. PU3nUecKre U XUMHUUECKHEe CUBOWCTBA
OKCHKUCIIOT.
Anukinueckre U LUK/IMYEeCKWe OKCUKMCIOThL. X XapaKTepuCTHKa: aTOMHOCTb, OCHOBHOCTb, TpeJ-
CTaBUTeJIN.
CrepeonsomMepusi BUHHBIX KUCJIOT. [Ipon3BOjHbIE BUHHOM KUC/IOThI, UX PUMeHeHNe, CerHeTOBa COJlb,
@e/VIMHIOB PeakTUB.
Awmunbl. Knaccudukaiiysi, 0co6eHHOCTH U30MepUH U CBOWCTBA. AHWIMH CHHTe3, 3HaueHue. [Tpou3-
BO/|HblE aHW/IMHA.
XYMHUUeCKUe CBOWCTBA MEPBUYHBIX, BTOPUUHBIX M TPETUYHBIX aMWHOB, UX YeTBePTUYHbIE COJHU ,
0COOEHHOCTH CTPOEHMSI.
CriocobbI rosiyueHUst aMU/I0B KUCJIOT, 0COO@HHOCTU WX W30MepPUU U CBOWCTB.
[etepormkimyeckye coerHenus. OO1Me TOHSTHS, Pe/ICTaBUTe N, CBOWCTRBA.
[TaTruneHHble reTepOLMKIIbL. [TMPpOJT ¥ ero Nporu3BOJHbIE.
['eTeponkibl. THIOM U ero NpoOM3BOJHbIE.
['eTepoLuk/IbI psifja IypUHa, €ro MpOM3BO/JHbIE, UX 3HAUEHUE.
['eTeponuK/IbI C KOHAEHCUPOBAaHHBIMU siipaMu. CTpOeHue, CBOMCTBA, 3HAUEeHHe.
[MupuauH, nupuMuauH. CTpoeHue, CBOMCTBA, 3HaUeHHe MTPOM3BOAHbBIX 3TUX T'eTepOLIUKIIOB.
®U3NKO-XUMHUYeCKHe CBOMCTBAa aMUHOKUC/IOT. [IpecTaBUTe M MOHOAMUHOMOHOKAPOOHOBBIX KUCJIOT.
[TonyueHue 1 CBOMCTBA aMUHOKUC/IOT. [Ipe/icTaBUTe/N , X KIaCCU(PUKALIUS.
MoHoaMUHOIUKapOOHOBBIE KUC/IOTHI. [TpeficTaBuTeN, OTIMUNTETbHbIE CBOMCTBA.
TnaMMHOMOHOKapOOHOBbIE KUC/IOTHI. IIpefcTaBuTe/Nd, 3HaueHWe, OT/IMUMEe B CBOMCTBAX OT JPYTHUX
aMHUHOKUCJIOT.
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[ukmvueckrne aMMHOKUCIIOTHL. [IpescraBuTeny, 3HaueHue.

OOpa3oBaHue MeNTUIHBIX CBsi3el B MosieKyse Oenka (oOpa3oBaTh MeNTHALI U3 3aJjaHHBIX aMUHOKHC-
JIOT).

3HaueHue, K/1accU(UKalys MPOTEeMHOB, MPOTEUOB, NpeACTaBUTeH.

CtpoeHue GeKOB: THIbI CBsI3el, CTPYKTYPbI MOJIEKY/I, CBOMCTBA — JleHaTypaljui OeTKOB U ee 00bsIC-
HeHue.

Hyxkneonporeuzpl. CTpoeHue, 3HaUeHue.

HyxknennoBble KUc10Thl. COCTaB, OT/IMUMS, 3HAUEHUE PA3/TMUYHBIX HYKJIEMHOBBIX KUCJIOT.

ITopsigok popMHUpOBaHUsI IK3aMeHAI[HOHHBIX O0H/IeTOB
OK3aMeHaI[MIOHHBIM OW/IeT BK/IIOYAeT /IBa TeOPeTHUeCKUX BOIIPOCa U 3a7auy.

IIpuMep 3K3aMeHALIMOHHOI0 OMJIeTa MO0 AMCHUIUIMHE «XuMusa. Oprannyeckasi U (QU3Ko/I0H/-
Hasg XUMHUA»
Krnaccudukaiyss opraHdyeckux coequHeHWM. BaxkHeliilive QyHKIMOHAIbHbIe TPYIIbL. Paaukait.
I'omonoruueckue pszabl. X 3HaueHue.
Anbreruapl ¥ KeToHbl. VIX cxoHble CBOMCTBA U 0T/IMuMst. OCOOEHHOCTH U30MEPHH.

3agaua

[omnosiHuTe cxemy CaeAYHOIIUX TIpeBpallleHUi:
3-aMUHO-2-MeTH/I0yTaHoBast Kucjaora +t° - ? + HBr — ? + NH3 - ?
HazoBuTe KOHeuHble IPOAYKTHI.



Tabmuna 5 — Kpurepuu orieHKH c)OpMHUPOBAaHHOCTH KOMITETEHIMH

Kop v HaumeHOBaHMe
WH/IMKAaTOpa JOCTHKeHHs
KOMIIeTeHLIUM (YacTu
KOMIIeTeHI[1H)

KpuTepuu orieHrBaHus COOPMUPOBAHHOCTH KOMIETeHIIMHY (UaCTH KOMIIeTeHI[HH)

Ha 6a30BOM ypoBHe

Ha MOBBIIIIEHHOM YDPOBHE

COOTBETCTBYET OL|eHKE «Y/IOBJIETBOPUTETBHO»
50-64% oT MakCUMaJILHOTO Oasia

COOTBETCTBYET OIL[eHKE «XOPOIII0»
65-85% 0T MakCUMaJILHOTO basia

COOTBETCTBYeT OL|€HKe «OT/INU-
HO»

86-100% oT MakCUMAaJILHOI0 Oas-
Ja

3HaTh:

HN/I-1 3HaeT OCHOBHEBIE
eCTeCcTBeHHbIe, OM0/IorH-
yecKue U rpodeccro-
HaJIbHbIE TIOHATHUS U Me-
TO/IbI TP PeIleHrH 00-
iernpodeccuoHambHBIX
3aJau, COBpeMeHHbIe
TEXHOJIOTHH C UCIT0JIb30-
BaHHeM ITpUOOpHO-
WHCTPYMEHTAJIbHOM 6a3bl

CTyzIleHT yCBOW/I OCHOBHOE COJiep>KaHhe MOZYJIst
HEOpraHW4YeCKOW XMMHU, HO UMeeT MPo0eJib B
YCBOEHUM MaTepuasa, He MpensiTCTBYIOIIHe
JanbHenIeMy o0 y4eHHo:

-B JIOTUYECKOM PaCCY>KJEHUH HET CYII|eCTBEHHBIX|
oIIMOOK, HO JOMYyIIeHa CyIieCTBeHHas OIu0OKa B
MaTeMaTUYeCKUX pacueTax Mpy pelieHnn

3azay;

-nabopaTopHasi paboTa BBIITOTHEHA TTPABHIILHO HE
MeHee YeM HarloJIOBUHY WM [IOMyIleHa
CyIlleCTBEeHHast OIIMOKa B XOie IKCIIePUMEHTa, B
00bsicHeHUH, B 0(hopMyIeHnH paboThl, B
coOTF0IeHUH TIPABHMIT TEXHUKH 0€30TacCHOCTH TpH|
paboTe ¢ BelrjecTBaMu U 000pyOBaHUEM,
KOTOpasi UCTIPABJISETCS TI0 TPeOOBAHUIO YUUTEIS;
- MaTepuas u3/iaraeT HeCUCTeMaTU3UPOBAHHO,
(bparMeHTapHO, He BCer/ia MoC/eI0BaTeNbHO;
-TI0Ka3bIBaeT HEJOCTAaTOUYHYI0 C(HOPMHUPOBAHH
OT/IeJTbHBIX 3HAHWHM U YMEeHW; BBIBOJIBI U 00001
apryMeHTHUpPYeT €/1abo, A0MyCKaeT B HUX OLIMOKH
- IOMYCTW/ OLIMOKH ¥ HETOUHOCTH B HCIIO/Ib30B
HAyYHOV TE€PMHUHOJIOTHH, OTIpe/ieIeHUs TIOHSTUH
HE/[0OCTAaTOUHO YeTKHE;

- He MCTI0/Ib30Ba/l B KAUeCTBe JI0Ka3aTe/bCTBa

BBIBO/IbI M 0000111eHMst 13 Hab/roieHuH, (hakToB,

CTyIeHT TOKa3bIBaeT 3HAHUSI BCETO
W3y4YeHHOT'0 MPOTPaMMHOTO0 MaTepH-
ana. [aéT MoJHbIA M TMpaBWIbHbBIN
OTBET Ha OCHOBE M3yUeHHBIX TeOPH;
He3HauWTe/IbHbIe OIIMOKUA M HeJoué-
Thl TIPU BOCTIPOM3BEJE€HUM W3yueH-
HOrO0 Marepuasa, Orpe/ie/ieHUsl TI0-
HSTUWA Jan HeroJjHble, HeOoblve
HETOYHOCTU TP  KCII0/Ib30BaHUU
Hay4YHbIX TEPMHUHOB WM B BBIBOJ|AX
u 00001[eHUsIX U3 HAOMIOAeHUd U
OTBITOB; MaTepuas u3JiaraeT B Orpe-
JleJIeHHOW JIOTMYeCKOW TIociefioBa-
TEeJIbHOCTH, TIPY 3TOM JIOYCKaeT Ofi-
Hy HerpyOyro ommbOKy uiu He Gosiee
JBYX HeJJOUETOB U MOXKET UX MCITpa-
BUTh CaMOCTOSITE/IbHO TIpH TpeboBa-
HUM WIK TIpU HeOOJBIION TIOMOIIU
TIpero/iaBaTesisi; B OCHOBHOM YCBOWJI
yueOHBI MaTepuas; TOATBEPXK/aeT
OTBET KOHKDETHBIMHM TPUMEPAMHU;
MPaBWILHO OTBEYAeT Ha JIOTOJIHU-
TeJIbHbIe BOTIPOCHI TTPerio/iaBaTelisl.

B noruueckoM paccy/eHUH U pe-

IMIeHWHW HeT CYIeCTBEeHHBLIX O]_HI/I6OK,

CrygeHT 1oKa3biBaeT riybokoe U
MoJIHOe 3HaHWe U TIOHUMaHUe
BCero o0ObEMa MpPOrpaMMHOr0 Ma-
Tepyana; T[0JIHOe TIOHUMaHue
CYIIIHOCTH paccMaTpHUBaeMbIX
TOHATHM, SIBJIEHUM W 3aKOHOMep-
HOCTel, Teopul, B3aMMOCBSI3el;
naboparopHasi paboTa BBITIO/IHE-
Ha TIOJHOCTBIO W TIPaBWIBHO,
c/leslaHbl TIPABUJIbHBIE HaOJIIO/e-
HUS ¥ BBIBOJIBI;

9KCTIepUMEHT  OCYIIeCTB/eH TI0
MJIaHy C YYeToM TeXHWKH Oe3-
OTMacHOCTH U TIpaBWI pabOThI C
BellleCTBaMH U 000py/J0BaHUEM;




OINBITOB WJIX OOITYyCTHUJI OIIIMOKHU IMMPpH NX HU3JI0KEHK

HO 3a/jaua pellleHa HeparjoHa/IbHbIM
criocoboM WM JIOTyIeHO He Oosiee
JBYX HECYIL[ECTBEHHBIX OIINOOK.

Ymerh:

H/I-2 YmeeT UCnonb30-
BaTh OCHOBHbIE ecTe-
CTBEeHHbIe, OHMoJIorHuye-
CKue U rpodeccroHab-
HbI€ TIOHSITUS] U METO/IbI
TIPH peleHur obIenpo-
(deccruoHanbHBIX 3aiau

OTBeuaeT HeMO/IHO Ha BOMPOCHI Mpero/iaBaTesis
(yriyckasi U OCHOBHOE), Wi BOCIIDOU3BOAUT
cofiep)KaHue TeKcTa yueOHMKa, HO HeZJOCTaTOYHO
MOHUMaeT OT/ie/ibHble TI0/I0XKeHUsI, UMeloLLre
Ba)KHOE 3HaueHUe B 3TOM TeKCTe.
OO6Hapy>KvBaeT HeJJOCTaTOYHOe TTOHUMaHHe
OT/IeTbHbIX TI0JI0KeHUM TIPU BOCTIPOM3BeIeHHUH
TeKCTa yueOHUKa (3amucel, MepBOMCTOYHUKOB) U]
OTBeYaeT HENOJIHO Ha BOMPOCHI IperojaBaresis
MyCKasi OfHY-/Be IrpyOble OIMOKY BLICTAB/ISETCS
JIeHTy, KOTOPBIA He COBCEM TBepZO BjiajleeT MaTe
JIOM, TpU OTBeTax JOMycKaeT MasoCyllleCTBex
TMOTPEIIHOCTH, WCKa)XKeHHUsI JIOTMUeckod Ioc/e]
TebHOCTH,

HETOUHYIO apr'yMeHTAaIUI0 TeOPeTUUeCKUX
T0JIO>KEHWM, UCTIbIThIBAeT 3aTPyJHEHUsI MPU
pelLleHnH J0CTaTOUHO CI0XKHBIX 3a/1ay.
WcnbiThiBaeT 3aTpy/iHeHUsI B TPUMEHEHWU 3H4
HeoOXOIUMBIX ZIJisl pellieHus 3a/jau pa3/TMUHbIX T
npu OOBSICHEHWM KOHKDETHBIX SIBJIEHMA Ha OC
Teopui 1

3aKOHOB, WM B TIOJTBEP>KJ€HUN KOHKPETHBIX 1P|
poB

MPaKTUYeCKOoro NMpUMeHeHHsl Teopuit

CTy#eHT yMeeT CaMOCTOSITe/IbHO
BbI/Ie/IATh TJIaBHbIe TIOJIOXKEHHSI B
M3yueHHOM MaTrepuase; Ha OCHOBa-
HUM (DaKTOB U TIPUMepPOB 0000ITIaTh,
JeflaTb  BBIBO/IbI,  yCTaHAB/IMBaTh
BHYTpUIIpeIMETHbIE CBsI3U. [Ipume-
HSITh TIOJy4eHHble 3HaHWs Ha TIpak-
THKe B BUJOW3MEHEHHOW CHTYalUH,
co0rolIaTh  OCHOBHBIE  TIpaBWJIA
KY/JIbTypbl YCTHOW peud U COMpo-
BOXKZIaKOLl[ell MUCbMEHHOM, HCII0Jb-
30BaTh HayuHble TEPMUHBI; jlabopa-
TOpHasi paboTa BBINIOJIHEHA TIpa-
BUBHO,  C/leJlaHbl  TPaBWIbHBIE
HaO/MO/IeHUsT U BBIBOJBI, HO TPH
3TOM 3KCIIEDUMEHT TPOBeJieH He
TIOJTHOCTBIO WM JIOTYIIEeHbI Hecylie-
CTBEHHbIE OIMOKHM B paboTe C Belle-
CTBaMH U 000pyJOBaHUEM.

CTyzieHT yMmMeeT COCTaBUTh IIOJI-
HbIW Y MpaBWIbHbIN OTBET Ha OC-
HOBe M3y4YeHHOTO MarepHuasa;
BBIJIEJIITh TJIaBHBIE TI0JIOXKEHHS],
CaMOCTOSITEJILHO ~ TIOATBEPK/AATh
OTBET KOHKPETHBIMHM MPUMEPAMH,
(hakTaMu; CaMOCTOSITE/ILHO U ap-
TYMEHTUPOBAHO [leJlaTh aHaJIu3,
000011IeHUs, BBIBOABI. Y CTaHaB-
JIUBaTh MEXMpeJMeTHbIe (Ha OC-
HOBe paHee TPUOOpeTeHHbIX 3Ha-
HUM) U BHYTPUIPEJMETHbIE CBf-
31, TBOPYECKU TPUMEHSTh TOJYy-
UYeHHbIe 3HAHWS B HE3HAKOMOM
CHUTYaLUH. I[TocnieoBaTenbHO,
y6TKO, CBSI3HO, OOOCHOBAHHO U
6e30mMO0YHO M3/araTh yueOHBbIH
Marepuas; JaBaTh OTBET B JIOTH-
YeCKOW T0C/Ie[JOBaTe/IbHOCTH C
HCI0/Ib30BaHHUEM TPUHATON Tep-
MHHOJIOTMHY; JleflaTh COOCTBEHHbIE
BBIBO/IbI; (hOPMY/IMPOBATh TOUHOE
oripefie/ieHMe W UCTOJIKOBAaHUE
OCHOBHBIX TIOHSITWH, 3aKOHOB,
TEOpUH; MPU OTBETE He MOBTOPSIThH
JIOC/IOBHO TEKCT yueOHHKa; M3/a-
raTb Marepuag JIMTepaTypHbIM
S3bIKOM; TIPAaBHJIBHO M 00cCTOSI-




TeJIbHO OTBeuaTb Ha [IOTIOJIHU-
Te/lbHbIe BOMPOCHl yuutessi. Ca-
MOCTOSITeJTbHO Y paljloHa/lbHO
WCII0/Ib30BaTh HarjsiiHble T0CO-
Ousi, CrIpaBOUHble MaTepHalibl,
yueOHUK, [OTIO/IHUTE/BHYIO JIU-
Teparypy, MepPBOMCTOYHUKY;
TPUMEHSITh CUCTEMY YCJIOBHBIX
0003HauUeHWI TIPU Be/IEHUH 3aliui-
cel, COMpPOBOXZAIOIIUX OTBET;
WCTIONb30BaHKe [jisl Jl0Ka3aTeslb-
CTBa BLIBOJIOB U3 HaO/OfIeHUH U
OTTbITOB;

Brazets:

N/1-3 Bnageet HaBbIKaMHU
000CHOBaHUsI U peanu3a-
11U B MpocdeccroHab-
HOMU J1esiTeIbHOCTHU CO-
BpeMeHHbIX TeXHOJIOTHI
C UCIM0JIb30BaHUEeM TIpu-
OopHO-
WHCTPYMEHTa/IbHOU 6a3bl

CTyzseHT BrazieeT HeoOXOAWMBbIMU HaBbIKAMU
paboTel ¢ mpubopamMu, uepTeXaMu, CXeMaMHu U
rpaduKaMu, COMyTCTBYIOLUUMHU OTBETY; 3auCH,
COTIPOBOXKZAIOII[HE OTBET, COOTBETCTBYIOT Tpe-
OOBaHUSAM.

CryzeHT He oOmafaeT 10CTaTOYHBIM
HaBBIKOM PabOTHI CO CIIPAaBOYHOM /1M
TepaTypol, yueOHUKOM, IepPBOMCTOYUA
HUKaMy (TIPaBWJIbHO OPHUEHTHPYeTCH,
HO paboTaeT MeZlJIeHHO).

BrnazeeT HaBbIKAMHU pelleHUsT XUMMUH
YecKMX 3aJau [0 3a/laHHOMY aJIro-
puUTMy

CTy#eHT BaJeeT  KyJbTypOH
MBIIIJIEHHSI;  CITIOCOOHOCTBIO K
0000111eH1I0, aHa/In3y, KpUTHYe-
CKOMY OCMBIC/IEHUIO, CHUCTeMaTH-
3al[My, TIOCTAHOBKE 1Ie/Iell U BbI-
Oopy myTel WX [JOCTW)KEHHUS, B
JIOTUYECKOM PpaCCy)K/IEHUH U pe-
[IIeHUM HeT OIIMOOK, 3ajjaua pe-
IIIeHa Pal[MOHA/ILHBIM CI0COO0M;
MPOSIB/IeHbl HAaBBIKM OpraHM3alld-
OHHO-TPYZIOBBIX ~yMeHH (o[-
JeP>KUBAIOTCS YMCTOTa pabouero
MecTa U TOpSZIOK Ha CToJie, KO-
HOMHO MCIT0JTb3YIOTCSI PEaKTHBBI).
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