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IMacnopT (poHI2 OLIEHOYHBIX CPeICTB

TabOmuma 1
Moayiab JTUCUMILIMHBI dopMupyembie Ounenounnie | KoqmyecTBo
KOMIIETEHIIMH UM X MaTepHuaJIbl U
4yacTu cpeacTBa
Mopyasb 1. Heopranudeckasi Xumus
Beenenue B npeamer xumuu. | OIIK-1  Cnocoben  pe- | U3 11
OCHOBHBIC 3aKOHBI U TIOHATHUS | 111y, 3ajaun podeccro- 3ammura JIP 1
HANBHOH  JesTeqbHOCTH | LCCTHPOBaHHUE 32
CtpoeHue aToma U XuMH4e- N3 11
Ha OCHOBE HCHOJIb30Ba-
CKasl CBSI3b CobecemnoBanue 7
HHUSI TEOPETUYECKUX U
p 3amura JIP 1
MPAKTUYECKUX OCHOB | TecTHpOBaHHMe 48
Xumuueckas TepMoarHaMuka | €CTCCTBCHHBIX W TCXHH- | []]3 11
1 KUHCTHKA YECKUX HayK, a Takke Ma- | CobecemoBanme 5
TeMaTHYecKoro anmapara | 3ammra JIP 2
TectupoBanue 41
PactBopsI N3 11
CoOecenoBanue 6
3amura JIP 2
TectupoBanue 39
OKHCIHUTETBHO- a3 22
BOCCTaHOBHUTEJBHBIE IPOLECCHI 3amura JIP 2
TectupoBanue 44
Moayab 2. Opranudeckasi Xumus
TeopeTruecKue OCHOBbI OIIK-1 Cnocoben pe- na3 84
OpPTaHWYECKON XUMUHU. aTh 3a1aun npodeccHo- CobecenoBanue 22
YrneBo10pobl o TectupoBanue 44
HAJIBHOW  JI€SITEIbHOCTU
Kucnoponconep:xamne nas3 17
COEIMHEHUS Ha OCHOBC HCIIOJIB30BA- |  (CoGecenoBanue 11
HUS TCOPETUYCCKUX H 3amura JIP 1
PaKTUYECKUX OCHOB |___1€CTHpOBaHHE 44
YraeBobl N3 15
€CTECTBEHHBIX U TEXHU-
Co0OecenoBanue 11
YECKMX HayK, a TaAKXKe Ma- TecTHpoBaHHe 24
A3oTcoaepKalne coeuHeHnus: | TEMaTUYECKOro amrapara 13 14
TectupoBanue 21
['eTepouvkIInYecKue coeaHe- nas3 15
HUS CobecenoBanue 11
TectupoBaHue 25
Moayab 3: «OcHOBBI GU3NYECKOI U KOJJIOMTHON XUMHI))
OcHosb! (usuueckoii u kowto- | OIK-1  Crocoben  pe- | /13 17
WIHOU XUMHUU ATk 3a1aun npodeccHo- CobecenoBanue 12
o 3amura JIP 2
HAIBHOW  JIESITEIbHOCTU
TectupoBanue 26

Ha OCHOBC MHCIIOJIb30Ba-

HUA

TCOPCTUUYCCKUX H




MMPAKTUYICCKUX OCHOB
CCTCCTBCHHBIX H TCXHH-
YCCKHUX HAYK, a TAKIKC Ma-
TECMATUYCCKOI'O aImapara

1 OHEHOYHBIE MATEPHUAJIbI, HEOBXO/IUMBIE JIUIs1 OHEHKHN
3HAHUU, YMEHUU U HABBIKOB JEATEJBHOCTH B TIPOLHECCE
OCBOEHU INCHUIIVIMHBI

Tabmuma 2 — ®opMupyeMbie KOMITETSHIIUH

Konx 1 HaMeHOBaHHE KOM- Kon 1 HanMeHOBaHME O1eHOYHBIC
HETEHIINN HH/INKATOpa TOCTHKCHHUS MaTepHalIbl U
KOMITETCHITUH cpencTaa
(4acTy KOMITETCHIINH)
OIIK-1 Crnocoben pe- Monayab 1 «Heopranmueckasi XuMus»

maTh 3aaaud mnpodeccu- 3name:
- OCHOBHBIC IIOHATHA U 3aKOHBI XUMHH,

- 3aKOHOMCPHOCTHU MPOTCKAHUA XUMHUYCCKUX
Ha OCHOBE HCIOJIb30BA~ | nporeccos;

OHAJIbHOM OESITEIbHOCTHU

HUS TEOPETUYECKHX | | - 0COOEHHOCTH XHUMHUYECKOM CBS3M B
NPaKTHYECKHX OCHOB | PA3HUHBIX XHMHYCCKHX COC/IMHCHMUSX;

- CBOWCTBA BOYKHEHMIINX KIIACCOB
HEOPraHMYECKHX, OPTaHUYECKUX COCANHEHH
ICCKHX  HAyK, a TaKXC | g p3auMoCBA3M ¢ MX CTPOEHHEM M
MAaTEMAaTUYECKOr0 arma- | GyHKIUsIMHY;

€CTCCTBCHHbBIX U TCEXHHU-

para - CBOMCTBA PA3JIMUHBIX TUCIIEPCHBIX CUCTEM U
pPacTBOPOB OMOTIOJIMMEPOB, MeTOIbI aHaM3a | UJ13
COCTaBa U XMMHYECKUX CBOMCTB BEUIECTB; CobecenoBanue

- IpaBWJIa TEXHUKHU 0€30I1acCHOCTH U npaBuia | 3amwura JIP
paboThI ¢ 1abopaTopHbIM o0opynoBaHueM U | TectupoBaHue
CpencTBaMu U3MEPEHHU;

- TEXHUYECKHE BO3MOXXHOCTH COBPEMEHHOTO
1a60paTOPHOTO 0OOPYI0BAHHS;

- OCHOBHBIE €CTECTBEHHBIE, ONOIOTHYECKUE U
poeCCHOHATBLHBIE TIOHSITHS U METOJIBI TTPH
peneHnH o01IenpodecCHOHAIBHBIX 3a/1a4,
COBPEMEHHBIEC TEXHOJIOTHH C HCIIOJIb30BaHHEM
npUOOPHO-UHCTPYMEHTAIBHOM 0a3bl

YMmers:

- IOJIb30BAaThCS XUMUYECKUMU PEaKTUBAMH,
71a00paTOPHBIM 000PYIOBAaHUEM U
CpeACTBaMHU U3MEPEHHs IIPH MPOBEACHUHU
7a00paTOPHBIX MCCIICIOBAHUI;
-CTaTUCTUYECKH 00padaThiBaTh U
MHTEPIPETUPOBATH UX PE3YNIbTATHI:

- UCTIOJIb30BAaTh OCHOBHBIE €CTECTBEHHBIE,
Ounosornueckue u npodhecCuoHaIbHbIC
HOHSATHUS U METOABI P PEIICHUH




obmenpodeccnoHaNbHBIX 3a/1a4

Bnaners:

- HaBbIKaMu 0OOCHOBAHUS U pean3aluu B
po(eCcCHOHATTLHOM JIEATEIILHOCTH COBPE-
MEHHBIX TEXHOJIOTUH C HUCIIOIb30BAHUEM IPH-
OOpHO-MHCTPYMEHTATBHON 0a3bl;

- HaBbIKaMu paboOTHI CO CHEIHAIN3UPOBaH-
HBIM 000PYJOBaHHEM U CPEICTBAMH H3MEpE-
HUS IPU [IPOBEJICHUH JTAOOPATOPHBIX HCCIIe-
JOBaHHH.

Monayasb 2. «Oprannyeckasi XuMHsD)

3HaTh:

- OCHOBHBIE ITOHATHS U 3aKOHbI XUMUH;

- 3aKOHOMEPHOCTH MPOTEKAHUS XUMUYECKUX
IPOLIECCOB;

- 0COOEHHOCTH XMMHYECKOW CBS3U B Pa3IINy-
HBIX XUMHUYECKUX COCAUHEHUSX;

- CBOMCTBA Ba)KHEHIIMX KJIACCOB HEOPraHU4e-
CKUX, OPTaHUYECKUX COCTUHEHUI BO B3aUMO-
CBSI3U C X CTPOSHHEM U (PYHKIUSIMH;

- CBOMCTBA Pa3IMUHBIX TUCIIEPCHBIX CUCTEM U
pacTBOPOB OMOIIOIIMMEPOB, METOIHI AaHATIH3A
COCTaBa U XMMHUYECKHUX CBOMCTB BELIECTB;

- IpaBUJIa TEXHUKN OE€30MaCHOCTHU U MPaBHiIa
paboThI ¢ 1a0OpaTOPHBIM 000PYJOBAHUEM U
CpEACTBAMU U3MEPEHUI;

- TEXHUYECKHE BO3MOXXHOCTH COBPEMEHHOTO
1abopaTopHOro o0OpyI0BaHUs;

- OCHOBHBIE €CTECTBEHHBIE, ONOJIOTHYECKUE U
npoeCCHOHATIBHBIE TIOHITHS U METOJIBI TTPH
peeHnH o01IenpodecCHOHAIBHBIX 3a/1a4,
COBPEMEHHBIE TEXHOJIOTHH C HCIIOJIb30BAaHHEM
IpUOOPHO-UHCTPYMEHTAIBHON 06a3bl

YMers:

- I0JIb30BaThCs XMMUYECKUMHU PEAKTUBAMH,
nmabopaTOpHBIM 000PYI0OBAHUEM U CPE/ICTBA-
MU U3MEPEHUs IPU POBEIEHUH JabopaTop-
HBIX UCCIICI0BaHUM;

-CTaTUCTUYECKU 00pabaThIBaTh U MHTEPIIpE-
THUPOBATh UX PE3YIbTATHI:

- UCTIOJIb30BAaTh OCHOBHbIE €CTECTBEHHBIE,
Onosornveckre u mpohecCHOHATBHBIE TIOHS-
THUSI 1 METO/IbI TIPU pelieHun obuenpodeccu-
OHAJIBHBIX 33724

Bianers:

- HaBBIKAMH OOOCHOBAHUS U pealln3alluil B
podeCCHOHATLHOMN 1eATETEHOCTH COBpPE-
MEHHBIX TEXHOJIOTHH € MCIIO0JIb30BaHUEM IIPHU-
OOpHO-UHCTPYMEHTAILHON 0a3bl;

- HaBBIKAMHU PabOThI CO CHENMATU3HUPOBAH-
HBIM 000PYZI0BaHUEM U CPEICTBAMU H3Mepe-
HUSl TP IPOBEICHNU JIAOOPAaTOPHBIX HCCIIE-

%018
CobeceroBanne
3ammura JIP
TectupoBanue




JOBaHUU.

Moayab 3. «OcHOBBI (pM3MUYECKOI U KOJIJIOHIHON XMMUM)

3HaTh:

- OCHOBHBIE TMOHSATHUS U 3aKOHBI XUMHH;

- 3aKOHOMEPHOCTH MPOTEKAHUSI XUMUYECKUX
IIPOLIECCOB;

- 0COOEHHOCTH XUMHUYECKOM CBSI3U B pa3yiny-
HBIX XUMHYECKUX COCTMHCHUSX;

- CBOMCTBA BaKHEUIIIUX KJIACCOB HEOpPraHUe-
CKHX, OPraHUYECKUX COCTUHEHUI BO B3aHMO-
CBSI3M C UX CTPOCHUEM U (PYHKIMSIMH;

- CBOMCTBA Pa3IMYHBIX TUCTICPCHBIX CUCTEM U
pacTBOpPOB OMOMOIMMEPOB, METObI aHATIN3A
COCTaBa U XMMHUYECKUX CBOWCTB BEIIIECCTB;

- IpaBUJIa TEXHUKHN 0€30MaCHOCTH U MpaBuia
paboTHI ¢ JTabopaTOPHBIM 000PYIOBAHUEM U
CpeICTBAMU U3MEPEHHIA;

- TEXHUYECKHE BO3MOKHOCTH COBPEMEHHOTO
1ab0paTopHOro 000pyIOBaAHUS;

- OCHOBHBIE €CTECTBEHHBIC, ONOJIOTHIECKUE U
npodeccuoHaNbHbIC MOHATHS U METOIbI IPU
perieHnu ooenpodeccHoHaNbHbIX 3a1a4,
COBpPEMEHHBIE TEXHOJIOTHH C UCIIOJIb30BaHUEM
pUOOPHO-UHCTPYMEHTAILHOM 0a3bl

YMerTs:

- TTOJIB30BAThCSI XUMHUYCCKIUMH PEaKTUBAMH,
1ab0paTOPHBIM 000PYTIOBAaHUEM U CPENICTBA-
MU U3MEPEHHS TPU IPOBEIEHUH 1abopaTop-
HBIX MCCIIEIOBAHUN;

-CTaTUCTHYECKH 00pabaThiBaTh U UHTEPIIPE-
THUPOBATh UX PE3YNIbTATHI:

- UCTIOJIH30BAaTh OCHOBHBIE €CTECTBEHHBIE,
Oouonorudeckue u npodeccruoHaIbHbIe TOHS-
THUSL U METOIbI IIPU pellieHnH obuienpodeccu-
OHAJILHBIX 33724

Braners:

- HaBbIKaMU 0O0OCHOBAHUS U pean3aiu B
podeccuoHaNbHOM e TeIbHOCTH COBpe-
MEHHBIX TEXHOJIOTUH C HCIIOJIb30BAHUEM TMPH-
OOpPHO-MHCTPYMEHTAIHHOM 0a3bl;

- HaBbIKaMU PabOTHI CO CHEIHATU3UPOBaH-
HBIM 000PYZOBaHUEM U CPEACTBAMU H3Mepe-
HUS TIPU TIPOBEJICHUH TaOOPATOPHBIX UCCIIe-
JIOBAHUM.

N3

TCn
CobecenoBanue
3amura JIP




OueHovHbIe MAaTEPHUAJIBI M CPEACTBA /1JIsl MPOBEPKH C(POPMHPOBAHHOCTH
KOMIIeTeHIInii
Monyab 1: «Heopranuveckass XuMus»
Pasznea 1. «<BBenenune B npeamer xumuu. OCHOBHbIE 3aKOHbI M TIOHSITHS)

TunoBsble 331244 MO pasaeiy: «BBeneHne B npeaMmer XuMmmnu. OcHOBHbBIE 3aKOHBI H
INOHATHUS»

1. ITpu B3aumopeiicTBur 3,24 T TPEXBAJICHTHOT'O METAJIJIa ¢ KUCIOTOM BhIACIUIOCH 4,02 11 BOJIOPO-
Ja (H.y.). Beruucnure MossipHble Macchbl SKBUBAJIEHTOB METAJUIA, €I0 OKCHJIA M ATOMHYIO MacCy MeTaJla.

2. IIpu BoccranoBneHuu BogopoaoM 10,17 r okcuzaa JByXBaJIEHTHOIO MeTajla o0pa3oBanoch 2,25
T BOJIBI, MOJISIpHAsi Macca SKBHBajieHTa KOTOpoi 9,00 r/mMob. Beraucinnure MoJsipHbIE MAacChl SKBUBAJICHTOB
MeTaJla, ero THAPOKCHIa M AaTOMHYIO Maccy MeTaslia.

3. Ha cxuranue 2,99 r AByXBaJIeHTHOr0 MeTasuia motpedosaioch 1,33 i kucinopoaa (H.y.). Berumc-
JIMTE MOJISIPHBIE MacChl SKBUBAJICHTOB METalIa, ero okcuaa. Kakoit aTo meramn?

4. Ilpu BoccranoBieHuu 6,50 T OKCHIA TPEXBAJICHTHOrO MeTauia oOpa3zoBaioch 4,45 r meraa.
BoruncnuTe MosipHbIE MacChl SKBUBAJIEHTOB MeTallIa, ero okcuaa. Kaxoii ato merann?

5. Cynbdun Melbsaka coaepxkuT 39,0% cepbl, MoIsipHast Macca SKBUBaJieHTa KOTopoi 16,0 r/Mouib.
Boruncnute MOJISpPHYIO MacCy 3KBUBAJIEHTA U BAJIEHTHOCTb, MBIIIBSIKA, COCTaBbTE (POPMYJy 3TOTO Bellle-
CTBa.

6. I[Ipu peakunu mexay 0,366 T IByXBaJIEHTHOTO METaJlIa M KHCIOTOW BBIIEINIOCH 336 MIiI BOJIO-
pona (H.y.). Beruucnure mMonspHble Macchl SKBUBAJIEHTOB MeTaljla, €r0 OKCHJIA U ONpeJeuTe Kakoh 3To
MeTaJl.

7. BomoponHoe coelMHEHHE TPEXBAJIEHTHOTO 3yieMeHTa colepkut 8,9% Bogopona. Berumcaure
MOJISIPHBIE MacChl IKBUBAJIEHTOB 3JIEMEHTA, JAHHOTO THJIPU/IAa U aTOMHYIO Maccy 3JIEMEHTa.

8. s pactBopenus 16,86 r meranna norpedosanock 14,7 r cepHoil KUCHOTHL. Beruucnurte Mosp-
HbI€ MacChl SKBUBAJICHTOB METaJlJIa U €r0 OKCHJA.

9. IByxBaneHTHbIN MeTamt mMaccoit 0,601 r BzaumoneiictByer ¢ cepoit maccoii 0,480 r. Beruucnure
MOJISIPHBIE MacChl IKBUBAJIEHTOB MeTaslIa, CyIb(puia MeTalila ¥ aTOMHYIO Maccy MeTajuia.

10. B oxcune TpexBajieHTHOro MeTtaiuia maccoit 5,10 r cogepxkutcs 2,40 r kuciaopoaa. Beruncaure
MOJIIPHBIE MacChl IKBUBAJIEHTOB METaJlJIa, €r0 OKCHUJA U aTOMHYIO Maccy MeTasuIa.

11. IIpu okucnenuu 2,81 r 1ByxBajeHTHOro MeTauia oOpa3oBaiock 3,21 r ero okcuna. Beruncnure
MoJIsIpHYt0 Maccy Metaia. Kakoit ato metann? KakoBa MonsipHas Macca MeTajliia U MOJISIpHasl Macca dK-
BUBaJIEHTa MeTayia?

TpebdoBanus k oopMIiIeHUIO 0THETA MO JJadopaTopHOii padore.

Otuera odopmisercs B 1a00paTOPHOI TeTpaIu.

Conep:kanue oruera:
ITopsiakoBbIif HOMep TabopaTOpHOI pabOTHI, €€ Ha3BaHHE.
[ens paboThI.
3aganue.
Kparkoe Teopernueckoe BBeJIeHHE K JaHHOH padoTe.
HazBanwue ombITOB.

6. OdopmieHne pe3ybTaTOB OMBITOB B COOTBETCTBUU C NMPEABABISIEMbIMH TPEOOBAHUSIMHU.

3amuTa 1a60paTopHON pabOTHI OCYIIECTBISIETCS HA 3aHSATHH, CICAYIOIIEM IOCie €€ BhIMoNHeHus. [lpu
3alUTe CTYACHT JIOJDKEH MPEICTaBUTh OTUET MO JJabopaTopHOU paboTe, COCTaBICHHBIN MO MpeI0KEHHON
BBIIIC CXEMC, MMOACHUTDL BCC MPHUBCACHHBIC pACUYCTEI U BBIBO/IbI, BBIITOJIHUTD CBOH BApHUAHT 3aJaHUA 10 TCMC
nabopaTopHOM PabOTHI (PEIIUTH 3a7a4y UM COCTaBUTh YPAaBHEHUSI XUMUUECKHUX PEaKIUii).

agbrwbnE



TecToBble 3a7aHUA 1JIs1 TEKYLIEr0 KOHTPOJIA 3HAHUH 110 pasaeny. «BBeneHune B npeaAMeTr XUMHUH.
OcHOBHbBIE 3aKOHBI H TIOHATHSD)
Ba:xuneiinmue Teopuu, COCTABJISIOIIME OCHOBY XMMHUM, ITO
+ aTOMHO MOJIEKYJISIpHAsl TEOPHs KBAHTOBAsI TEOPUS CTPOCHUSI ATOMOB U MOJIEKYJI, 3aKOH COXPAHEHUS Mac-
CBbI U DHEPIUH, IEPUOJUYECKUN 3aKOH;
OKHCIIUTEIBHO- BOCCTAHOBUTEIIbHAS TEOPHsl, TEOPUS UACAIBHBIX I'a30B, TEOPUS CTPOSHUSI KOMIUIEK CHBIX
COECIUHCHMI,
TEOpHs KUCIOT U 0cHOBaHui bpeHcrena Jloypu, Teopus BaneHTHBIX cBs3el [ aiitiiepa u JIonnoHa;
TEOpUs1 XMMUUYECKUX CBSI3€H, TEOPHUS IeTEPOreHHBIX MTPOLIECCOB, IIEKTPOHHAs TEOPHUS,

Meabyaneil XuMHYeCKH HeeJNMOM YacTHIel BelllecTBa ABJISETCH:
MOJIEKYJIa;

HOH,

+aTom;

XMMHYECKHH 3JIEMEHT;

KoandecTBO BemiecTBa — 310

+H0pLII/I$I BCIICCTBA, 1/13MepeHHa$1 B MOJIAX,
YHCIIO CTPYKTYPHBIX YaCTHII, PAaBHOE 6-10%
Macca BeIIeCTBa,

HaBECKa BEIIECTBA,

H30T0NBI XMMHYECKOI0 3JIEMEHTA OTJIHYAKOTCS APYT OT Apyra:
+110 YKCITy HEUTPOHOB;

10 YHCITy DJIEKTPOHOB;

I10 YHCITy IPOTOHOB;

I10 MOJIOKEHUIO B IEPUOJIUUECKON CUCTEME;

Kakasi cTpoka u3 nepe4nc/ieHHbIX BelIeCTB BKJIIYAeT TOJIbKO MPOCThIie BemecTrsa?
KHUCJIOpPOJ, BO31YX, BOAOPO/, KEJIE30;

dbocdop, Bogopo1, MUpUT, cepa,

JIEPEBO, MECOK, MET;

+¥Kee30, cepa, 030H, alIMas,

M3 nepeynciieHHBIX ABJIEHUN 0TMETbTE XUMHYECKHUeE:
+TopeHNne CIINYKH,

+tCKHCaHUE MOJIOKa,

+pIKaBJICHUE JKEJE3a,

MpaBJICHUE METAJIIA,

Kakoii 3aK0H 1aeT 0CHOBY JJIfl COCTaABJIEHUS] XMMUYECKUX peaKiuii?
3aKO0H MOCTOSHCTBA COCTaBa BEIIECTBA,

3aK0H 3KBHBAJICHTOB;

+3aK0oH COXpaHEHHUS MacChl BEIIECTBA;

3akoH ABorajpo;

Yro Ha3bIBaeTCA NOCTOSAHHOMH ABOraapo?

1 mounb BerecTBa, conegmamnﬁ 6,02-10 23MoneKyn;

+uwncno vactu 6,02:10 3, conepkamxcs B 1 Moib 1'000T0 BEIIECTBa,;
1 Mo BemecTBa, coaepskamuii 6,02-10 23 aTOMOB;

conepxkanue 6,02-10 23 atomoB B 12 T. yraeposa,;



Kem ycTanoBJieH 3aK0OH MOCTOSIHCTBA COCTaBa BellecTBa?
M. B. JIoMOHOCOBEIM,

JIx. JlanbToHOM;

+)K. IIpycrom;

A. ABoranpo;

MHorue xumMmu4ecKkue 3j1eMeHThI 00pa3yI0T HeCKOJIbKO MPOCTHIX BelIeCTB, 00/1aJaI0IHUX PA3JINYHbI-
Mu cBoiicTBaMu. Kak Ha3bIBaIOT 3TO siBJIeHHE?

noJIMmMopHu3MoM;

TOMOJIOTHEMH;

MHOTOMEPHOCTHIO;

+aJuI0TPOINKEH;

XuMHYeCKHE COeTHHEHHS] TeEPEMEHHOT0 COCTABA HA3BIBAIOT:
CJIOKHBIMHU BEIIIECTBAMH;

JaIbTOHUIAMU,;

KOMILIEKCHBIMU BEIIECTBAMH,

+0epTounaamu;

XuMHu4YecKHne COeIMHEHNA MOCTOSIHHOI0 COCTABA HA3LIBAIOT:
OepTOoJLIHIaMH;

BEILICCTBAMU,;

+1aJIbTOHHIAMU,

KOPNYCKYJINAMH;

Omnpenesante maccy () KHCJI0PoaAa, 00beM KOTOPOro (H.y.) cocrasJsieT 44,81
6,4,

+64;

22.4:

2,2

Onpenenure KOJIMYECTBO MOJIb XJIOPA, 00beM KOTOPOro NpH H.y. octaBjsier 11,2 i
+0,5;
11,2;
22.4;
10,5;

Macca o0pa3ua kapOooHaTa kajabuus paBHa 10 r. Onpeaennre KOJIU4eCTBO MOJIb 3TOH COJIH
100;

+0,1;

0,01;

10;

Kakyio maccy (r) umeet 1,55 +10% moJtexya BosI
+4.63;

46,3,

0,46;

46;

Kaxkoe xoan4yecTBO BelecTBa (M0J1b) COCTaABJISIIOT 6,02-10%° MOJIEKYJT
10;



+100;
0,1;
1000:;

MO.]'IHpHaﬂ MacCa KaKuX U3 NMPUBEACHHBIX HHKE BEIIECCTB OINHAKOBA
CaCO3; u NaBr;

+H3PO,4 u HySOy;

CuS u AuCls;

NaBr u CuS;

Kakmne u3 nepeyuciieHHbIX HUKe I'a30B Jierde Bo3ayxa
+a30T U aMMHaK,

a30T U KHUCIIOPOJ,

aMMHaK u GTop;

KHCIIOpO U (TOp;

Kakoii 00bem 3anumarot npu H.y. 100 moJib 1100010 raza
22,4 m,

+22,4 v,

22,4 M

2,24 M

B kakoMm 00béMme (J1) aprona (H.y.) COAEP:KUTCHA CTOJIbKO Ke aTOMOB, CK0JIbKO B 11,2 J1 Bogopoaa
+5,6;
11,2,
22,4;
224,

Kakoii n3 MeTa/1L1I0B MOKeT HMeTh MOJISIPHYIO MacCy IKBUBaJIeHTa, PpaBHYI0 32 1/M0JIb
+Cu;

Fe;

Na;

Ca;

MousipHbie MacChl IKBUBAJICHTOB KAKUX BelECTB PABHbI X OTHOCUTEJIbHBIM MOJIEKYJISIPHBIM Mac-
caM

+HCI 1 HCIOy;

CaCl, u NaHCOg;

+HCI u NaHCOg3;

HC|O4 u C&C'z;

KakoB ¢akTop 3xBHBaJIeCHTHOCTH OPTO(GOCHOPHOI KHCIOThI B PEAKINHU:
H3;PO, + 3KOH = K;5PO,4 + 3H,0
1
1/2
+1/3
1/5

Onpenenure 3HaAYeHHs MOJISIPHBIX Macc SKBHBaJIEHTOB (I/MoJib) caenymomux Bemects: NaCl u Na-
HSO;

+58,5 u 104

104 u 58,5



58,5u 10,4

585u 1,04

Haiigute Maccy BeliecTBa HUTpPaTa aMMOHMS ( T'), KOTOPasi MOXKeT ObITh MOJy4eHA NPU B3auMo/Ieii-
CTBMH 224 1 aMMHMAaKa ¢ A30THOI KUCJI0TOH NMPU HOPMAJILHBIX YCJI0BHSAX.

8

+800

80

0,8

B peakumio ¢ BogopoaomM BecTynujio 7,1 r razoo0pasnoro xJjopa. PaccuuraiiTe KoJM4ecTBO BelllecTBa
(MOJIb) IPOAYKTA peaKIuu.

0,1

0,3

+0,2

0,4

CepHy10 KHCJIOTY MOJIY4al0T Npu B3aumoaeiicreum oxkcuaa cepbl (VI) ¢ Bogoii. Cko1bK0 rpaMMoOB
OKCH/IA cepbl HEOOX0UMO B3SITh MJIs1 moJiyuenust 196 r H, SO,7?

1,6

+160

16

0,16

130 r uMHKA NPOPearnpoBaJio ¢ KUCJI0pPoaoM. CKOJIBLKO TPAMMOB OKCH/Ia HUHKA 00pa30BaJioch?
1,62
+162
16,2
1620

Kaxoii 00beM (1) 1uokcuaa cepsl (H. y.) oopasyercst npu cxxuranuu 20 1 HyS? Peakuus nporekaer B
COOTBETCTBHH C YPABHEHHEM

2H, S + 30, = 250, + 2H,0.

0,02

2

0,2

+20

Kakas macca Boabl () MOKeT OBITH MOJIy4YeHa NMPH B3aUMOAelCTBUH ¢ KHCJI0poaoM 224 i1 Bogopoaa”?
0,18

18

1,8

+180

Haiigure Mmaccy ruapoxcuia Kaabuus (r), KOTOPBIH ObLJI OJIy4eH NP B3aMMOACiCTBUH € BOJOI
658,8 r HerameHoii u3Bectu, coaep:xameii 85 % CaO.

74

800

+740

1000

Bonpocs! pus1 codbecenoBanus no pasaeny 2 «CTpoeHne aToMa 1 XMMHYeCKasi CBA3b)



1. CoBpemeHHbIe NTpeacTaBIeHUsS O cTpoeHuu atoMoB. M3oronsl. CTpoeHue.

JIEKTPOHHBIX 000JI0UEK aTOMOB. DJIEKTPOHHAs KOHPUTypalus aToMa.

2. 3aKOHOMEPHOCTH W3MEHEHHSI XUMHUECKUX CBOMCTB JIEMEHTOB U UX COCTUHEHUH B 3aBUCUMOCTH OT I10-
noxxenus B [lepuoanueckoii cucreme 31eMEHTOB.

3. Xumudeckasi CBsI3b: KOBAJICHTHAs (MIOJIIpHAsI M HETIOJIIpHAs ), MOHHAs, MeTayutndeckas. CrocoOsr oOpa-
30BaHUs KOBAJICHTHOM CBS3U. DJIEKTPOOTPUIIATENbHOCTD.

4. Tunbsl ruOpUAN3ALUN ATOMHBIX opOuTaneil. ['eomerpust Monexy.

5. CremneHp OKHUCIIEHUS U BAJIGHTHOCTh XUMHUYECKUX 3JIEMEHTOB.

6. Bonopoanas cBsi3b.

7. MexXMOJIeKYJISIpHbIE B3aUMOJICHCTBUS.

TunosBble ynpa:;xaenus mo pasaenay 2 «CTpoeHue aToMma M XUuMHYECKasi CBA3b)»
1. Hannmmre 37eKTpOHHBIE (POPMYIIBI aTOMOB 3JIEMEHTOB C MOPSAKOBHIME HOMepaMu 16 u 29, yuuThiBas,
YTO y HOCJIEJIHEr0 Ha YETBEPTOM HHEPreTUYECKOM YPOBHE OJMH 3J1eKTpoH. K Kakomy 3J1€KTpOHHOMY ce-
MEHCTBY OTHOCHTCS KQXIbIH U3 ITHX JJIEMEHTOB?
2. Hanummte 35eKTpOHHbBIE GOPMYJIbI U YKAKUTE YUCIO CBOOOTHBIX (-opOuTaeil Asi aTOMOB CKaHIUSA U
APKOHUS.
3. Hanmummre snekTpoHHbIE GOPMYIIBI ATOMOB U HOHOB ATFOMUHUS U KAJIbLIUAL.
4. Hanummure 3JeKTPOHHBIC POPMYJIIBI aTOMOB 3JIEMEHTOB C TIOPSAKOBBIMEA HOMepamu 35 u 42, y4uThIBas,
YTO y MOCIEAHETO Ha MATOM SHEPreTUYECKOM YPOBHE OJMH 3JIEKTPOH.
5. Hanumumre snekTpoHHBIE POPMYIIBI aTOMOB Maprasiia u cesieHa. K kakoMy 3JIeKTpOHHOMY CEMENCTBY
OTHOCHUTCS KaX/IbIil U3 3TUX 3JIEMEHTOB?
6. Hanumure snekTpoHHbIe GOPMYIBI U YKaXKHUTE YUCIO CBOOOAHBIX d-OpOMTaneil Jjisi aTOMOB THTaHA U
HUOOUS.
7. Hanumure a5eKTpoHHbIE (OPMYJIBI aTOMOB KPEMHHUS U Kele3a. Pacnipenenute BaJ€eHTHBIE AJIEKTPOHBI
10 OpOUTANISIM ISl ATUX ATOMOB B HEBO30Y)K/IEHHOM COCTOSTHUH.
8. YkaxuTe Bce 3HAYEHHUS TIABHOTO, OPOMTAIFHOIO M MAarHUTHOTO KBAaHTOBBIX YWCEI JJISI DJIEKTPOHOB
aTOMOB OEpUIIIUS U KUCIOPOAA.
9. Ykaxute Bce 3HAUCHUS TJIABHOTO M OPOUTAIHHOTO KBAHTOBBIX YHCEIN JIJISl BHEIIHUX AJIEKTPOHOB B aTO-
Max 3J€MEHTOB C MOPSAKOBBIMU HoMepamu 27 u 32.
10. HanumuTe 351eKTpoHHBIE (JOPMYJIBI ATOMOB MarHus U xJsiopa. Pacripesenure BaleHTHbIE 3J€KTPOHBI 110
opOUTaNISIM aTOMOB XJIOPA B BBICILIEM 3HEPIreTUYECKOM COCTOSIHUU.
11. HanumuTe 351€eKTpOoHHBIE (POPMYJIbl U YKAXKUTE YUCIIO BAJIEHTHBIX AJIEKTPOHOB JUIsl aTOMOB HHKEINS U
Opoma.

TecToBbIC 327aHUA 1JIs1 TEKYIIEr0 KOHTPOJIA 3HAHMI 110 pas3aeny: «CTpoeHue aToma u
XHMHYecKas CBA3b)
Yto ABIsAETCH OCHOBAHUEM /ISl COBPeMEHHOH KBAIN(PUKAIUH XMMHYECKHX )J1eMEHTOB?
BaJICHTHOCTh
CTpPOEHHE aToma
aTOMHasl Macca
+41CII0 IPOTOHOB B sJIpE aTomMa

Yto onpenensier pU3NUECKHIT CMBIC/ NOPAIKOBOI0 HOMepa XUMHUYECKOI0 3JieMeHTa?
IIOJIO’KEHUE DJIEMEHTA B IEPUOINIECKON CUCTEME

+4HCJI0 IIPOTOHOB B AJIpe aTOMa

YHUCJIO SHEPTETUYECKUX YPOBHEHN

YKCJIO HEUTPOHOB B aTOME

Yro onpenensier Gu3NUeCKHl CMBICJ HOMepa NepHO/ia B IEPHOANYECKOH cucTeme?
CXO/IHbIE (PU3UKO-XUMHUECKUE CBOMCTBA 3JIEMEHTOB IaHHOT'O IIEpHoJa
METaJUInYeCKUe CBOMCTBA CJIeBa HAIPaBO OCIa0eBaIOT



+4HCII0 MIEKTPOHHBIX YPOBHEN B aTOMaX paBHO HOMEPY IEpUOJA
CBOMCTBA 3JIEMEHTOB IEPUOANYECKH ITOBTOPSIOTCS

YeMm 00ycJ10BIeHBI METAJVINYECKHE CBOMCTBA XUMHYECKHX 3JIEMEHTOB ¢ TOYKH 3peHHs] XMMUH ?
+CIOCOOHOCTBIO ATOMA OTAABATh JIEKTPOHBI

CIOCOOHOCTBIO PearnpoBaTh C HEMETANIaMU

BEJIMYNHOM 3JIEKTPOOTPULIATENILHOCTH

CTPOECHUEM KPUCTAJUIMYECKON PEIIeTKU

Kakmue cBoiicTBa yCHIIHBAKOTCS Y XHMHUYECKHX 3JIEMEHTOB IJIABHBIX MOATPYII ¢ yBeJIHYeHHEM
aTOMHOIr0 HOMepa?

+MeTaTINYECKUE CBOMCTBA

HeMeTalJIndecKrue CBOMCTBA

XMMHYECKast aKTUBHOCTD

pacTBOPUMOCTH B BOJIE

Kakue cBoiicTBa yCHJIMBAIOTCSl Y XMMHYECKHUX JIeMEHTOB B Ipe/esiax Meprojia cjieBa Hanpaso?
METaJUIMYEeCKUN OJIECK

AIIEKTPOIIPOBOIHOCTh

+OKHCITUTEIbHBIE CBOMCTBA

OTHOCHTEJIbHAS TIOTHOCTh

Kakue xumuueckue 3JeMeHTBI PACIIOJI0KCHBI B IMOPAJAKE BO3paCTAaHUS UX ATOMHBIX paAnyCcoB
N, B, C

+N, P, As

Na, Mg, K

B, Si, N

B riaBHBIX NOATpyNNax NepuoMYecKoi CHCTeMbl BOCCTAHOBHUTEIbHASA CIIOCOOHOCTH AaTOMOB XUMH-
YeCKHMX 3JICMEHTOB PacCTeT C:

YBEJIMYEHUEM UHCIIa HEUTPOHOB B siipe

YMEHBILIEHUEM paJuyca aTOMOB

YBEJIMYEHUEM YHUCIIA AIEKTPOHOB HAa BHEITHEM SHEPIreTUYECKOM YPOBHE

+yBEJIIMYEHUEM pasinyca aTOMOB

Yucs10 3J1eKTPOHOB B HOHE Fe?* cocraBusier:
23

+24

26

56

Yemy paBHO 4nCJI0 cBOOOAHBIX 3d opOuTasei B aToMe IMHKA?
5

+0

1

2

B nmo004YHbBIX NOATPYNNAX NEPHOIUYECKOI CHCTEMbI BOCCTAHOBHUTEJIbHAS CIOCOOHOCTH AaTOMOB XH-
MHYECKHX 3JIEMEHTOB PACTeT C :

+yBEJIMUEHUEM paANyCca aTOMOB

YMEHBLIEHUEM PaInyca aTOMOB

YBEJIMUEHUEM UHUCIIA AIEKTPOHOB HA BHELTHEM SHEPIreTUYECKOM YPOBHE



YBEJIUYCHHUEM 3apsija sapa

Yemy paBHO MaccoBoOe YMCJI0 aTOMa?
YHCIIy IPOTOHOB B aTOME

YHCILy 3JICKTPOHOB B aTOME

YHCIIy HEUTPOHOB B aTOME

+41Ci1y HyKJIOHOB B aTOME

Yemy paBHO YHCJIO HEHTPOHOB B aToMe 15 P?
31

16

+15

46

Kakoe kBanTroBoe 4mucJjio XapaKTEPpU3yeT HANPABJICHUE 3JICKTPOHHOI'O o0J1aKka B leOCTpaHCTBe?
n

I

+ml

ms

Kakue 3HayeHnsi NPUHUMAET MATHUTHOE KBAHTOBOE YHMCJIO /I opOuTaieii d-mogypoBHs?
0,1,2

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

-1,0, +1

1,2,3

Yemy paBHO 4HCJIO opOuTaAsIeii HA f-ogypoBHe?
1

3

5

+7

ATOMBI, KAKOT0 21eMeHTa HMEIOT 21eKTPOHHYI0 KOH(HIYPAIHMIO BHEIIHEro ciiosi: 45°4p°?
+35Br

7N

33AS

23V

YeM 0TIMYAKOTCH ATOMBI H30TOIIOB OAHOI'0 dJ1eMeHTa?
YKCJIOM IIPOTOHOB

+4UCIIOM HEUTPOHOB

YHCJIOM JJIEKTPOHOB

3apsAaoM sapa

Yemy paBHO MaccoBOe YHMCJI0 a30Ta 7N, KOTOPbIH COAePKUT 8 HEHTPOHOB?

14

+15

16

17

Kakne 3HaueHnsl NpUHUMAaeT OPOUTAIbHOE KBAHTOBOE YU CJIO /1JI51 BTOPOT0 JHEPreTH4ecKOro ypoB-
HA?

0,12



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

Kak o0o3Hauyaercs moaypoBeHb, 1Jisi koroporon=4ul=0?
4f

4d

4p

+4s

ATOMBI, KAKOT0 3TeMEHTA HMEIOT 3IeKTPOHHYI0 KOH(PUIYPAIHIO BHELIHEro cJIosi:...3s°3p"?
6C

1451

+165

24Cr

TpoHHasi popmy:ia aToma 15°25°2p°3s23p°. Onpenenre 31eMeHT H BO3MOKHBIE CTEIIEHH OKHCICHHUSI
+3, +5. As

+4, +6. S

++3, +5.P

+3, +6.P

Jlast aTroma ;1eMenTa ¢ opmy.roii 1 5225°2p°®3s?3p®4s? onpenente aToMHBIIi HOMep
12

+20

50

19

Jl1st aToMa ¢ 3J1eKTPOHHOM (hopMyJ10ii BHEIIHMX YJIEKTPOHOB yYKaxkuTe 4 sz3dlo4p2 YHCJI0 HeCIIApeH-
HBIX JJICKTPOHOB B OCHOBHOM COCTOSIHUM aTOMa

5

6

+2

4

Ykaxkure 21eKTPOHHYIO (hopMyJ1y aToMa (pTopa.
1s°2s°2p°

15225%2p?

+15°25%2p°

15°25%2p°3s?

JIsl pAx 4acTUI YKAXKUTE, JJI KOTOPBIX 3J1eKTPOHHbIE (PDOPMYJIbl OAMHAKOBBDI.
Cl,F,Br

Li*, Na*, K*

+Mg* , F, Na'

N, O, F

YkakuTe NOJHYIO 3JICKTPOHHYI0 (DOPMYJIy aTOMA 23 V B OCHOBHOM COCTOSIHMH, pacnojarasi opoura-
JIK (HepreTu4YecKue MoJAypoBHH) B COOTBETCTBUU € YBeJndeHueM dHeprum. Onpenennre Hadop 4e-
ThIpeX KBAHTOBBIX 4K ceJl JJIs MOCJIeHEro 3JIeKTPOHA JaHHOI0 JJIeMEeHTA.

15225%2p°®3s?3p®3d*4s%; n=4; 1 =0; ml = 0; ms = —%

+15%25%2p°3s%3p°4s?3d*; n = 3; 1 =2; ml=0; ms = %



15%25%2p°3s%3p®3d*4s: n=3;1 =2; ml=1; ms = %
15%25%2p°3s23p®4s%3d* n=3; 1 =2; ml=—1; ms=—%

YkakuTe MOJHYIO 3JIEKTPOHHYIO (popMyJ1y aTOMA 30ZNn B OCHOBHOM COCTOSIHMH, pacroJiarasi opou-
TaJu (3HepreTuyecKue MNOJypoOBHH) B COOTBETCTBUH € YBeJIHYEHHEM paccTosiHusA oT sapa. Onpene-
JuTe HAOOp qum})ex KBAaHTOBBIX YK ceJ ISl OCJIeJHEer0 3J1eKTPOHA JaHHOI0 3JIeMeHTAa
15°25%2p°3s°3p®3d"4s%; n=3; 1 =2; ml=—1; ms=—1%

+1522322p63sz3p64323d1°, n=31=2ml=2,ms=-%

15°25°2p°3s°3p°3d’4s%; n = 3; I =2;ml=2;ms="%

1522822p63323p64323d7 n=3;1=2;ml=2;ms="%

YkakuTe MOJHYIO 3JIEKTPOHHYIO (l)O%)MyJIy aroMma 15P B B030y:k1eHHoM cocTtosinum (P*), u nona P,
+P* 1 5225%2p®3s3p*3d*; P** 1 5225%2p°3s23p°.

P* 1 s%25%2p°3s'3p?3d"; P** 1 s225%2p°®3s°3p”.

P* 1 5%25%2p°35°3p%; P** 1 5%25%2p°35°3p°

P* 1 s%25%2p°3s%3p%; P** 1 5%25%2p°35°3p°

Ykaxure IMOJIHYIO 3JICKTPOHHYIO (l)OpMyJIy aToMa B OCHOBHOM COCTOSIHMM, paciioJjiarasi Opﬁl/ITaJII/I
(3HepreTnyecKue MOIYPOBHH) B COOTBETCTBHHU C YBEJHYEHHEM PACCTOSIHHUS OT SIIPA, €CJIH MOCIe/-
HEMY JIEKTPOHY JIAHHOTO0 3JIEMEHTAa COOTBETCTBYIOT CJIeIyIolHe KBAaHTOBbIe yncaa: n =3;1=2; ml
=-1; ms = —%. Kakoi 310 djiemeHT?

15%25%2p°3s%3p®3d%4s? ; 22Ti:

15°25%2p°3s23p°®3d%4s? ; 29Cu;

+1522322g63323£)64323d2 22Ti;

15°25%2p°3s23p°4s%3d” ; 29Cu.

VYkaKuTe MOJTHYIO YJIEKTPOHHYI0 GOpMY.Ty aToMa 16S BO BCeX BO3MOKHBIX BO30Y:KIEHHBIX COCTOSI-
Husx (S*).

15°25%2p°3s23p”; 15%25%2p°35°3p°3d*

15%25%2p°3s?3p*; 15725%2p%3s3p?3d?

+15%25%2p°35%3p°3d’; 15°25°2p°3s'3p*3d?

15225%2p°3s'3p°3d%; 15%2522p°3s%3p°3d°4s?

OxkuciauTe/ieM WIH BOCCTAHOBUTEEM MOTYT ObITh aTOM oF u o F .
+9F — ToBKO OKMCIUTEND ;F~ —He OKUCINTEND , HE BOCCTAHOBUTEID

oF — M OKHCHUTENL W BOCCTAHOBHUTEINL, F — TOJIBLKO BOCCTAHOBUTEND

9F — TOJIBKO OKHCIHTEND ; F — TOJIBKO BOCCTAHOBUTEID

9F— — TOJIBKO OKHCHUTEND ; F — U OKUCIUTENHL U BOCCTAHOBUTEND

PacnoJioxure ciaexyromue opouTaam ( IJHepreTudecKue NOAyPOBHHI) B MOPsAKe BO3PACTAHUSA IHEP-
rum: 3p, 3s, 3d, 4s, 4p. Ucnonb3oBaHne KAKOro NpaBuJia Mo3BoJisieT NOATBEPAUTH JAHHYIO CJIe/10Ba-
TeJbHOCTh?

3s<3p<3d<4s<4p; 1- e npaBmio KieukoBckoro

3s <3 p<4s<3d<4p; 1- ¢ nmpasmio KieukoBckoro

3s<3p<3d<4s<4p ;1- e u 2-e npaBuina KieukoBcKoro

+3s <3 p<4s<3d<4p; 1- e u 2-¢ npasuia KireukoBckoro

PacnoJsioxure ciexyromnue opouTam ( IJHepreTuHYecKue MOAyPOBHHU) B MOPSIAKEe BO3PACTAHUSA IHEP-
rum: 4s, 4p, 4d, Ss, Sp. Ucnosib30BaHHe KAKOr0 NPaBUJIA MO3BOJIsIeT NOATBEPAUTH JAHHYIO NOCJIeN0-
BaTEJbHOCTH?

4s< 4p<4d<5s<5p; 1- e npaBmio KieukoBcKkoro



4s <4 p<5s<4d<5p; 1- ¢ npasmio KieukoBckoro
4s<4p<4d<5s<5p; 1- e u 2-e npaBuita KieukoBckoro
+4s <4 p<5s<4d<5p; 1- e u 2-e npasmia KieuykoBckoro

YKaxuTe, B KAKHX U3 NPUBEAEHHbIX HUKe MOJIEKY.]l KPATHOCTh CBSI3H PABHA ABYM:
+0Os

N

Cl,

+CoH>

YKaxKnTe, B KAKHX U3 PUBEIEHHBIX HHKe MOJIEKYJ KPATHOCTh CBSI3H PABHA TPeM
0]

+N,

Cl,

H;

Yrkaxure MOJIEKYJY, B KOTOpOifI CTENNEHb UOHHOCTHU Hal/lﬁo.]'lbmaﬂ
HCI

HBr

HI

+HF

Ykaxkure MOJIEKYJIbI, B KOTOPbLIX XUMHUYECCKHUE CBA3ZU KOBAJICHTHO- ITOJISIPHBIC:
+H,0

+H, SO,

Cly

Ha

Ykaxkurte MOJICKYJIbI, B KOTOPbBIX UMECTCH CBA3b, 06pa30BaHHaﬂ 110 JOHOPHO-AKIECNITOPHOMY ME€xXa-
HHU3MY:

02

N2

Cl,

+NH*

VYKa)HTe COCAUHEHHsT, B KOTOPHIX HMEIOTCSI SP°- THOPHAHBIE OPGUTAIM :
+H,0

+NH;

HCI

(6{0)

Ykaxkurte COCITUHCHUSA , MOJIEKYJbI KOTOPBIX UMEIOT JHHeIHoe CTPOCHHE :
+CO,

H,0O

NH;3

CCly

YKakuTe COeUHEHHST , B KOTOPHIX (opMa MOJIEKYJI TPUTOHAIbHASI THPAMU/IA:
COs

NO2

+NH;

BF3



YKaKuTe COeTHHEHHST , B KOTOPBIX OPGHTAIN IIEHTPAILHOr0 ATOMA HAXOASITCSH B SP°- THGPHIM3AME

+CH4
BF;
CO
CO..

YKaxuTe BellecTBa, KOTOPbie 00Pa30BaHbl 32 CUeT KOBAJEHTHO HeNno/IspHOIi CBSI3H:
SO,
+0,
P20s
+Cl,

Ykaxure BEIIECTBA , KOTOPLIC 06pa30BaHI)I 3a cUeT MOHHOM CBA3M:
+KClI

NO2

P205

+Nal

Ykaxkurte COCAUHEHUS, B KOTOPLIX KOBAJICHTHas CBA3b 06pa30BaHa TOJBbKO 110 OﬁMeHHOMy Mexa-
HU3MY:

+H3PO,

NH,4CI

[BF4]-

+ H,S03

Kakue okcuabl 0yayT umers 00Jiee NOJISIPHYIO CBSI3b: OKCH/IbI MeTaJLUI0B | rpynnel riiaBHoi noa-
rpynnsl Wi okcuabl MetasioB Il rpynnsi riaaBHoil noarpynnei? B BbIOpaHHoil moarpynmne ykamu-
Te 3JIEMEHT, OKCH/I KOTOPOI0 HMeeT HauboJ1ee MOJISAPHYIO CBSA3b.

OKCHJIBI METAJUIOB | TpymTIBI TIaBHON noArpymmsl, LipO

+oKcu bl MeTauioB | rpymnmel rnaBHON noArpynmsl, FroO

okcuabl MetaiuioB I rpynnel riiaBHo# noarpymisl, BeO

okcuJipl MeTaiuioB | rpynmsl raBHoM noarpymnmnsl, RaO

YKa)KI/ITe coeINHEeHud, Me)K)_Iy MOJ-IeKyJ'[aMI/I KOTOpBIX BO3MOKHA BO/]OpOIlHaﬂ CBA3b:
+NH;3
+HF
+H,0
O,
Bonpocsl 1uist cobecenoBanus 1o pasaeny 3 «XuMu4ecKas TePMOIMHAMHKA M KHHETHKA»

1. Uto nzyyaer xuMH4uecKas TepMOJIUHAMUKA?

2. CKOpOCTH IIPOTEKAHNS XMMUUECKUX MPEBPAIECHNN U MEXAHNU3MBI ATUX MPEBPAIICHUN.

3. DHepreTHyecKue XapakTepUCTUKH (PU3MUECKUX U XUMHUYECKUX MPOLECCOB U CIIOCOOHOCTh XMMMY ECKUX
CHCTEM BBINIOJHSATH MOJIE3HYIO paldoTy.

4. YcioBrs CMEIIEHNs] XUMHYECKOTO PAaBHOBECHS.

5. BinsHue kaTtanu3aTopoB Ha CKOPOCTb XMMUYECKUX IPOLECCOB.

Tunosble 3a1a4u no pazgeny 3 «XuMHYecKasi TEPMOAMHAMUKA U KHHETUKA.



1. KoncranTa ckopoctu peakiuu A + 2B < 3C pasna 0,8. HayanbHble KOHIIEHTpAIIMU BEIIECTB A
u B paBnbl coorBercTBeHHO 2,0 M 1 3,0 M. Bhiunciute CKOpOCTh peakiiui B HAYAJIbHBIIT MOMEHT U KOT/1a
KOHLIEHTpauus Beuiectsa B crana pasHoii 0,6 M.

2. KoncranTa ckopoctu peakiuu 2 A + B <> 2C paBna 0,6. HauanbHble KOHIIEHTPAIIMU BEUIECTB A
u B pasubl coorBercTBeHHO 0,4 M 1 0,5 M. Bhruncnute CKOpOCTh peakiMM B HaYaJIbHbII MOMEHT U B MO-
MEHT, KOT/ia KOHILIEHTpauus BeuectBa A ymensiures Ha 0,2 M.

3. Uepes 10 munyt nocne Havyana peakuuu 3 A + B < 2 C xonnenrpanuu Beuiects A, B u C co-
craBuin cootrBerctBeHHO 0,3 M, 0,1 M u 0,04 M. Koncranrta ckopoctu peakinuu pasHa 0,5. Berauciure
CKOPOCTb PEaKLIMM B HAYaJIbHBIM MOMEHT U Yepe3 10 MUHYT nociie Hauajaa peakLuu.

4. KOHCTaHTa CKOPOCTH PEaKIiH pasiokeHus okchna asora (1) Ha asoT u kucmopox passa 5 x 10 ™
. Ucxonnas konuentpanus okcuaa azora (1) pasua 4,0 M. Berurucnure HayaabHYI0 CKOPOCTh PEAKIIUU U €€
CKOpOCTh, Kora pasnoxkutcs 40% oxcua azora (1).

5. B romorenHoit cucreme A + 2 B < C paBHOBecHble KOHIeHTpauuu Beuiects A, B u C paBHbI
cootBerctBeHHo 0,05 M, 0,10 M u 0,20 M. BoluncnuTe KOHCTaHTY PaBHOBECHS U MCXOJHBIE KOHIIEHTpa-
ouu BemecTs A u B.

6. KoHcranTta paBHOBecus MpU CHHTE3€ aMMHaKa M3 a30oTa U Bojgopona, paBHa 0,1. PaBHoBecHbIe
KOHIIGHTpAIlMK BOJIOPOJa U aMMHaKa paBHbI cooTBeTCTBEHHO 0,6 M u 0,2 M. Bpiuncnure HavaabHYIO U
PaBHOBECHYIO KOHIIEHTPALIUU a30Ta.

7. Konuentpauuu okcuna cepsl (IV) u kucimoposaa 1o peakiuu ObLM COOTBETCTBEHHO paBHbI 0,03
M u 0,015 M. IIpu paBHOBecuu KoHIeHTpanus okcuaa cepsl (1V) crana pasuoii 0,01 M. Berunciure pas-
HOBECHBIC KOHIIEHTpaIK Kuciaoposa, okcua cepbl (V1) u koncranty pasaosecusi: SO, +0; <> SO;3

8. PaBHOBecue mporiecca paznoxenus okcuaa azora (V) na okeun azora (ll) u xucnopon ycrano-
BWJIOCH NPH KOHIICHTpalmsax okcuaa azota (1V), okcuaa asora (I1) u kucinopona, paBHbBIX COOTBETCTBEHHO
0,08 M, 0,02 M u 0,01 M. Bpiuuciuth KOHCTaHTy PaBHOBECHUS U HauyalbHbIe KOHIIEHTPAIIMH MCXOIHBIX
BEIIECTB.

9. Koncranra paBHOBecusi roMoreHHO# cucteMbl AB < A + B pasna 0,06. PaBHOBecHast KOHIIEH-
Tpauus BemectBa A pasHa 0,03 M. Haiitn HawanpHyI0 KoHIEeHTparuio BemectBa AB. Kakas mosns atoro
BEILECTBA PA3JI0KHUIIACh K MOMEHTY YCTaHOBJICHHS] paBHOBECHS?

10. PaBHoBecue B cucteme A + B <> 2 AB ycTtaHoBHIIOCH NTpU KOHIIEHTpalusax Beuects A, B u AB,
paBHbIX cooTBeTcTBeHHO, 0,04 M, 0,02 M u 0,06 M. Bplunciaure KOHCTAaHTY PaBHOBECHS U HadalbHbIE
KOHIEHTPALlUU UCXO/IHBIX BEILECTB.

11. B romorennoii cucreme A + B <> 2C paBHOBecHbIe KOHIIEHTpauuu BemecTs A, B u C paBHbI
cootBercTBeHHO 0,12 M, 0,12 M u 0,06 M. Beruncinure KOHCTaHTY paBHOBECHS M Had4aJbHbIC KOHIICHTPA-
1M Bemects A u B.

TecToBbIC 3a0aHUA 1JIs1 TEKYIIEr0 KOHTPOJIA 3HAHMI 110 pasaeny 3 « XuMHYecKast
TEPMOAUMHAMHUKA U KUHETHKA).

CTaHaapTHBIM COCTOSIHMEM BelllecTBa SABJIsIeTCH :

pacTBOpEHHOE BEIIECTBO ¢ KoHeHTparuel 1 mons/i pu 0°C u 1 atm.
gucroe BemecTBo npu 0°C u 1 atm

pacTBOpEHHOE BEIIECTBO ¢ KoHIeHTpanue 1 mois/ kr npu 25°C u 1 atm
+uucroe BemecTso pu 25°C u 1 atm

Pa3HocTh cyMM 3HTAJIBNUI 00pa3oBaHMs NPOJAYKTOB PeaKIMU U CYMM SHTAJbLINIA 00pa30BaHus HC-
XOJHBIX BELIECTB € Y4€TOM CTEXHOMETPUYECKHX KOI(PPUIUEHTOB B YPABHEHHH XUMUYECKOH peak-
UM NIPH p = const, HA3LIBAETCH .

BHYTPECHHEHN 3HEPrUEH CUCTEMBI

SHTAJIBIIAEH PA3JI0KCHHS BEIECTBA

+TerI0BbIM 3((HEeKTOM XUMUYECKON peaKLuu

M3MEHEHHEM DHTAIBIIUU XUMUYECKOU PEaKuu



Cucrema Ha3bIBaeTCsl TOMOT'€HHOI, €CJIn:

BCE BEIIECTBA HAXO/ATCS B OJJUHAKOBOM arperaTHOM COCTOSTHUH,

BCE BEILIECTBA HAXOAATCS B PA3IUUYHBIX arperaTHhIX COCTOSHUSIX;

OHA COCTOUT M3 YACTUI PA3IMYHBIX BEIIECTB, PA3JIMYHOIO arperaTHOrO COCTOSIHUS, PABHOMEPHO
pacnpeeIeHHbIX OTHOCUTEIBHO IPYT ApYra;

+0Ha OIHOPOJIHA BO BCEX CBOMX TOYKAaX [0 XUMUYECKOMY COCTaBY U CBOICTBaM U HE COJICPIKUT
IPaHHULIbI pa3jiena

OHTAIbLIIHA XapakTepu3yer:

BHYTPCHHIOIO DHEPIUi0 BCUICCTBA

+T€H.HOCOI[Cp)KaHI/Ie BCIICCTBA

CTPEMIICHHUEC BEIICCTBA BCTYIINTh B XUMHUUYCCKYIO pPCAKIIUIO

TCILIOTY o6pa3013aHI/151 BCIICCTBA, B3ATYIO C IIPOTHBOIIOJIOXHBIM 3HAKOM

DHTAJIBNNA 00pPa30BaHUs BellleCTBA XapaKTepUu3yeT:

TEIUIOTy 00pa3oBaHus 1T CIIOKHOTO BEIIECTBA U3 MPOCTHIX BELIECTB;

+TermnoTy 00pa3oBaHusl 1MOJIb CIIOKHOTO BEIIECTBA U3 MPOCTHIX BEUIECTB;

TEIUIOTY cropanus 1r BeliecTna;

TEII0BOH 3 PeKkT 0Opa3oBaHus 1 MO CII0KHOTO BEIIECTBA U3 MPOCTHIX BEHIECTB, B3SATHINA C TIPOTHBOIIO-
JIO’)KHBIM 3HAKOM.

J1si XAMUYECKHX peaKiuii, MPOTeKAKIMX NPH CTAHIAPTHBIX YCJIOBHUSX, BEPHO CJIeayIolee:
SHIOTEPMHUYECKUE PEAKIIMH HE MOTYT MIPOTEKATh CAaMOIIPOU3BOJILHO;

IHIOTEPMHUECKUE PEAKIIMH MOTYT IPOTEKATh MIPU TOBBIIICHHBIX TEMIIEPATypaX, €CIIM H3MEHEHUE SHTPO-
MUY TIPY 3TOM OYIET MOJIOKHUTEIHHBIM;

SHIOTEPMUYECKUE PEAKIIMM MOTYT MPOTEKATh MPH MOBBIIICHHBIX TEMIIEPATypax, €CIH U3MEHEHHE SHTANb-
MUY TIPY ATOM OYET OTPULIATEITHHBIM,

+9HI0TEPMUYECKUE PEAKIIMH MOTYT MPOTEKATh MPH JIIOOBIX TEMIEpaTypax, €CIu U3MEHEHHE SHEPTUU
['u60ca mpu 3TOM OyZIET OTPUIIATEIIHHBIM.

He npoun3Boasi BEIYMCIEHHI, YKAKUTE, 51 KAKHX U3 MepedncIeHHbIX HIKe MPOIeCcCOB H3MEHeHne
IHTPONUH MOJIOKUTEIHHO:

+C (rpagut ) + CO2(r)=2 CO (1)

4HCI(r )+ O2(r)=2Cl o(r)+2H0 (r)

MgO(x )+ Hz (1) = Mg(x ) + Hz0 (x)

+NH4 NO3(x)=N20 (r)+2 HyO (1)

J1sl KaKMX npoueccoB n3MeHenne YHeprun I'nd6ca Oyaer orpunareasHo npu 260 K n HopmaibHoOM
armocdepHOM JaBJIeHUM

TasHUS JIbJA

IUTaBJICHUS XKele3a

+KpHUCTaNIN3allUN BOABI

KHUIICHUS BOJbI

Ecsim noist nannoi peakunu AG <0, To ee mporekanue :

HaOJIr01aeTCsl IPH JFOOBIX YCIOBUSIX

He HaOJIrojaeTcs MpH JIF0OBIX YCIOBHSIX

+BO3MOKHO, HO IPAKTUYECKU M3-32 MAJIOW CKOPOCTU MOXKET He HaOII0aThCs
BO3MOYHO IPU HAJTMYUHU HEOOXOAUMOI0 peareHTa

Tepmoannamuueckasi QyHKIHsA, KOTOPasi XapaKTepPU3yeT Mepy YHOPSIA0UYEHHOCTH CHCTEMbI HJIU Me-
py Oecnopsiika, HA3bIBAETCS:



+3HTpONIMEN
SHTaJbIIUEN
CBOOOTHOM DHEpTHUEH
sHepruent ['n6oca

Yemy paBHa Temjiora oopazoBanusi NoO(r) B Tepmoxumuueckoii peakuuu C(rpagur ) + 2N, O(r) =
COa(r )+ 2Na(1);

A H (peaxkunsn) = — 557,5 k/I:x; A H(CO;) = — 393,5 k/I:k/M0JIb.

—164 xJI>x/Mob

—82 x/I»/MoI1b

++82 K JI>x/MOJb

+164 xJx/Monb

Yemy paBeH Tem10oBoi 3¢ ekt peakuumn

2Mg (kp) + CO,( 1) =2MgO(xp ) + C (rpacdur)

A H (COy) =-393,5 k/I:x / moaib; A H(MgO) = — 601,8 kk / MoJIb.
+-810,1 x/Ix

+810 x/Ix

+405 xJx

—405 xJIx

IIpu cropannn 1 moas rpagura (C) Boigensiercs 393,5 k/Ixk Tennorsl. Ciie1oBaTe/IbHO:
+AH CropaHus (C) = —393,5 KI[)K

Q CropaHus (C) = —393,5 KI[)K

AH CropaHus (C) = 393,5 KIL)K

H CropaHus (C) = —393,5 KI[)K

3aBHCUMOCTH CKOPOCTH XHMHYECKOI peaklUi 0T KOHIEHTPAIMH Pearnpylonmx BelecTB yCTaAHAB-
JIMBAeT:

+3aKOH JHCTBYIONINX MACC JJIsi TOMOTE@HHBIX PEeaKIIHii

npaBuio Bant- ['odda

3aKoH pa3basienus OcTBaibaa

ypaBHeHue ['m60ca

HN3meHeHNe KOHIEHTPALMHU PearnpyoIIMX BellleCTB B eJUHUIY BpeMeHH B eINHHMLEe 00beMa HJIH
YHCJI0 3JIEMEHTAPHBIX AKTOB B3aMMO/ICHICTBHSA B ¢ANHNLY BpEMEHHU B eIMHHIIC 00beMa HA3bIBACTCH:
MOPSIIKOM PEaKINU

+CKOPOCTBIO peaKuu

MEXaHU3MOM PEaKIINH

JHEPTrUeH peakuu

KoHcTaHTa CKOpPOCTH XUMHMY€ECKOH peaKluu U3MEHUTCS, eCJIM B CHCTeMe:

+U3MEHUTh TEMIIEPATYPY

BBECTH KaTaJIU3aTop

BBECTH UHTHOUTOD

MU3MEHUTH KOHLEHTPALMU PEArnpyrOIINX BEIIECTB

CKopocTh KAKMX XUMHYECKHX PeaKIuil yBeJINYMBAETCH C POCTOM TeMIEPATypPhbl:
JTFOOBIX

HUKAKUX

JK30TEPMUYECKUX

+OHIOTEPMUYECKUX



YBeauuenune CKOpPOCTH XHMMHYeCKOil P€aKIUU IIPHU MOBBIINICHUU TEMIIEPATYPbI 00bsICHSAETCA:
YMCHBIICHUEM YHUCJIa CTOJIKHOBEHMI MCXKIY MOJICKYJIaMHU

YBCIIMUCHUCM MOTEHIIHAILHOMN OHCPIUU MOJICKYII

+yBEJIMUYCHUEM YK Clla aKTUBHBIX MOJIEKYII

YMCHBIICHUCM OHCPIUH aKTHBAIIUN

JeiicTBMe KATAJAN3ATOPA 00bICHAETCH TE€M, YTO:

+B IPUCYTCTBUH KaTallM3aToOpa Peakius UAeT APYruM IyTeM — Yyepe3 dHepreTudecku 0osiee JOCTYIHbIE
CTaJuu;

KaTaJu3aTop CHIXKAET YHEPTUI0 aKTUBALIH;

KaTajnu3aTop CMENIaeT XUMHUECKOE PAaBHOBECUE PEAKIIMH

B CTOPOHY 00pa30BaHUs IPOIYKTOB;

B [IPUCYTCTBUU KaTaau3aTopa YBEJINYUBACTCA YUCIIO CTOJIKHOBEHHUM MOJIEKYII.

Eciin naBjieHne B peaKIIMOHHOM cHcTeMe MOHU3UTh B 2 pa3a, ckopocTh peakuuu 2NO + O; — 2NO3:
YMEHBIINTCS B 2 paza

yBeJIMYUTCS B 4 pasza

+yMeHbIINTCS B § pa3

YBEJIMYUTCS B 2 pas3a

MaTemMaTH4YeCKHM BBIPasKeHHEM 3aKOHA I CTBYIOIIMX Mace
nast peakuuu COy( 1)+ 4Ho( 1) = CHy( 1) + 2H; O(r ) siBasiercsi:
v=k C(C02)4C(H2)

v =k C(CH4)-C( H,0)?

+v =k C(CO,)-C(H2)*

v=k C(CH4)2C( HzO)

CKOpOCTb XUMHYECKOii PE€aKIUA ABJACTCH BbICOKOﬁ, ecjin:
SHEPTHUA aKTUBAIIUU BBICOKAA

OHEPTHA aKTUBAIIUXU paBHA 0

+3Hepr1/1;1 AdKTHBallMH HU3Kas

SHEPTHUA aKTUBALIUU CPCAHAA

IIpu yBennuennu temnepatypsl Ha40°C ckopocTh peaknuu Bo3pocia B 81 pa3, TeMnepaTypHbIii Ko-

3P PUUHEHT CKOPOCTH peaKU MU paBeH:
2

4
+3
5

Ha cxo1bK0 rpagycoB ciieyeT NOBBICHTH TeMIIEPaTypPy ra3000pa3Hoi cMecH J1Jisl yBeJIUYeHHUsI CKO-
pocTH peakuum B 16 pa3 remneparypHblii Ko3¢g¢uuueHT paBeH 2:

20°C

30°C

+40°C

50°C

Cxopoctb npsimoii peakuuu Ho(r ) + Ix( 1) = 2HI (1) npu noBbIlIeHNH JaBJIeHUSA B 5 pa3 Bo3pac-
TeT:

B 5 pa3

+B 25 pa3

B 10 pa3



B 125 pa3

Ecau naBiieHHe cMCTeMbI YBEJIMYUTCS B 2 pa3a, T0 CKOpocTh XumMndeckoi peakuun 2Al (kp ) + 3Cly(
r ) = 2AICI3( kp ) u3BMeHuTCH:

B 2 paza

+B 8 pa3

B 16 pa3

B 32 pa3a

Cxopoctb npsaimoii peakuuu COy( 1) + C(rpagut ) =2CO(r ) npn noBbllIEeHUHU AaBJieHHs B 4 pa3a
BO3pacTeT:

B 4 pa3a

B 8 pa3

+B 16 pa3

B 32 paza

MarteMaTH4YeCKMM BbhIpPasKeHHEM 3aKOHA JAelcTBYHOIUX Macc 11 peakuuu C (rpadgut ) + 2N, O (1)
= COy(r)+ 2Ny( ) aBasieres :

v=k C (C) - 2C (N,0);

v=k C (C) - C (N,0)*;

+v = k C (N,0)%;

v =k C(CO,) -C (No)°.

Ecyin npu noBsimennu temneparypsl Ha 30° ckopocTh peaknuu yBeJauunjaach B 27 pa3, TeMnepa-
TYPHBbIH KOY(PPUIHEHT CKOPOCTH PeaAKIUH PABEH:

2
4
+3

Ecsin TeMnepatypHblii KO3 (QUIIHEHT CKOPOCTH PeaKLMU PaBeH 2, a TeMIepaTypa Bo3pocia Ha 20°,
TO BO CKOJIBKO Pa3 CKOPOCTh peaKuH Bo3pacrer?

+4

8

16

32

Eciu 00beM 3aKpBITOl CHCTEMBI, B KOTOPOii YCTAHOBHJIOCH XUMHYecKoe paBHoBecue 250, (1) + O,
(r) < 2S03(r ), yMEeHbIIUTH:

TO CKOPOCTHU MPSIMON U 00paTHOM peakuuii OCTaHyTCS PaBHBIMU;

+CKOpOCTh MPSAMON PEAKLIUU CTaHEeT OOJIbIlIE CKOPOCTH 0OPaTHOM peakiuu;

CKOPOCTh MPSMOM peakliiy CTaHET MEHbIIIE CKOPOCTH 0OpaTHON peaKIvy;

paBHOBECHE HE CMECTUTCS

K cMeleHuI0 XUMHYECKOT0 PABHOBECHST PeaKIIUH

4HCI (r) + O2( 1) <> 2 Cly( 1) + 2 HO (1) B/I€eBO B 3aKpbITOli CHCTeMe MPUBEIET :
no0aBJIeHUE KUCIOPOa

+100aBiIeHHE XJI0pa

BBC/ICHUC KaTau3aTopa

MOHMKEHHE JTaBJICHHS

IIpu yBeinueHNH JaBJIeHUs] PABHOBecHe peaKuuu



CO()+H;O(r)« COxr)+Hxr); AH° =41 x/Ix :

CMECTHUTCS BJIEBO

CMECTUTCS BIIPABO

+HE CMECTUTCA

CKOPOCTh MPSMOM peaKIMK CTAaHET OOJIbIIE CKOPOCTU OOPATHON peaKIiu

KoHcTaHTa paBHOBeCHS peaKkuu
COy(r)+ CaO(kp) <« CaCOs(kp):
Kp =[CO2 ] [Ca0]/ [CaCO3]

Kp =[CO2]/[CaCO3]

+Kp = 1/[CO2]

Kp = [Ca0]/ [CaCO3]

PaBHoOBecue peakuuu

2ZnS (kp ) + 30,(r) < 2ZnO(xp ) + 2SO,( kp ), AH <0 cmecTHTCS BJIeBO:
IpU YBEITUYCHUH KOHIICHTPAI[MH KHUCIIOPOIa

+1010IHUTEIBHOM BBeaeHHH ZNO

+TIOBBIIICHHH TEMIIEPATyPhI

MOBBIIIICHUH JTaBICHUS

KoHcTaHTa XHMHY€CKOI'0 pABHOBECHS NOKa3bIBaeT:

+COOTHOLIEHUE MOJISIPHBIX KOHLIEHTPALUH IPOAYKTOB PEAKIIMM U UCXOJHBIX BEIIECTB B COCTOSIHUN XUMH-
YECKOI'0 PaBHOBECHS,

BO CKOJIBKO Pa3 MOJISIPHbIE KOHIIEHTPALMU UCXOJHBIX BELIECTB OOJIbIIE KOHIIEHTPALUN MPOyKTOB peak-
i,

COOTHOILIEHUE CKOPOCTEN MPpsMON U 0OpaTHOM peakuuii;

COOTHOILIEHUE SHEPTUN aKTUBALIMU NPSIMON M 00paTHOM peakuuit

B BhIpakeHHe KOHCTAHTHI PABHOBECHSI PEAKIINH He BXOISIT KOHIIEHTPAIIUH B3aUMOAECTBYIOIIUX:
ra3o00pa3HbIX BEIIECTB

KUIKUX BCUICCTB

+ TBEP/BIX BEIIECTB

PacTBOPEHHBIX BEIIECTB

Kouncranra paBaoBecusi peakuuu 2CO(r )+ O(r)=2CO0y(r):
+Kp = [CO,]*/ [COJ* [O2]

Kp =[CO;] /[CO]

Kp = 1/[CO,]

Kp =[COJ/ [CO:]

PaBHoBecue peakuuu

COy(r)+ CaO(xp ) = CaCO3( kp ), AH< 0, cMmecTHTCSI BJIEBO:
MIPY TIOBBIIIIEHUHN JaBICHUS

noBbIIeHUH KoHIeHTpauu CO;

nomoisauTeapHOoM BBeneHnn CaCO3

+IIOBBIIIEHUN TEMIIEPATYPHI

B kakoii peakuuu yBejMueHue o0beMa cHCTeMbI He BbI30BET
CMCIICHUA PABHOBECCHUSA:

250, (1) +O0y(r) < 2S05(1)

\P) O4(F) <—>2N02(F)

+Ho (1) + Cly(1) <> 2HCI( 1)



N2(r)+3Ha(r) <> 2NHs(1)

B kakoit P€aKIIU YBCJIUYCHUE 00beMa CHCTEMBI BBI3OBET CMEIIICHUEC PABHOBECUA B CTOPOHY UCXO0/I-
HBIX BelIEeCTB:

2S0 5(1) +302(1) <> 2S0O3(T1)

+N 204(1) <> 2NO2(T)

H (1) + Cly(r) <> 2HCI(T)

Ho(r)+ (1)« 2HI(r)

PaBnoBecue peakuuu COz( 1) + C(rpadur ) < 2CO(r ) npn noBbIIIEHUH TABJIECHUS:
HE CMECTHUTCS
CMECTHUTCSI B CTOPOHY KOHEUHBIX ITPOJTYKTOB
+CMECTUTCS B CTOPOHY MCXOJIHBIX BELIECTB
W3MEHHUTCS JJHHEHHO
Bonpocsl 1151 codecenoBanus no pasaeiy «PactBopbi»
1. ITonsiTe pacTBOpa. DIEKTPOIUTHYECKAsT TeopHs 00pa3oBaHus pacTBOPOB. CIOCOOBI BhIPAKEHUS KOH-
LEHTPALIUU PACTBOPOB.
2. Jluccomumanus 3JEKTPOJIMTOB B BOJHBIX pacTBopax. CnaOble W CHIIBHBIC 3JIEKTpoiuThl. KoHCcTaHTa M
CTEIMEHb AIEKTPOIUTUYECKON TUCCOLIMALINH.
3. Cpena BOAHBIX PacTBOPOB: KHUCHasl, HEUTpaiabHas, meoyHas. Pacder pH CHIBHBIX B CIIa0OBIX AJIEKTPO-
JINTOB.
4. Peakuuu nOHHOTO OOMeHa. ['maponu3 colei.
5. OCHOBHBIE TIOJIOKEHUSI KOOPIMHAIIMOHHON TEOPUH.
6. OCHOBHBIE TUIIBI 1 HOMEHKJIATYPa KOMIUIEKCHBIX CO€AMHEHUH.
7. Ilpuposa XUMHUYECKOUN CBSI3M B KOMIUIEKCHBIX CO€IUHEHHX. Jlucconuausi KOMIJIEKCHBIX COEIUHEHUN
B pacTBOpax.

Tunossle 3a7a4u no pasaeay «Pacrsopbi»

1. BeruuciuTte MOJSIIBHYIO M OKBHUBAJICHTHYIO KOHIEHTparmu 12% -ro pacTBopa cynbdara aMmMo-
Hus ( TWIOTHOCTH pacTBopa 1,069 r/mi).

2. BeruucnuTe SKBHBAJICHTHYIO KOHIIEHTPAIMIO U MOJISIPHYIO JIOJNIO Cyibdara amomunus B 20% -
HOM PacTBOpPE IMIIOTHOCTHIO 1,226 1/mi1.

3. DKBUBAJIEHTHAsI KOHIIEHTpaNus KapOoHaTa HaTpus B pacTBope mioTHocThio 1,040 pasna 0,80 H.
Bbruucnute MaccoByIo 10110 U MOJISIPHYIO JIOJII0 KapOOHaTa HAaTpuUsl B pacTBOPE.

4. MonsipHasi KOHIIEHTpALMs TUIPOKCUIA HATpUs B pacTBope ImioTHocThio 1,180 paBHa 4,85 M.
Bbruucnute MaccoByro J10J1F0 THJIPOKCHIAa HATPHUS U MOJISUIBHOCTB PAacTBOpA.

5. KakoBa macca xiopuaa Kanbius, HeoOxoaumas s npurotosiaeHus 250 mn 2H pactBopa? Brei-
YHUCIUTE MOJSUTBHOCTB PAacTBOPA, €CIU €ro IOTHOCTH 1,050 r/mut.

6. KakoBa macca xapOoHaTa HaTpusi, HeoOxoaumas it purotoieans 200 mur 0,7 M pacteopa?
Bbruncnute MOJISIPHYIO J0JIIO COJIM B 3TOM pacTBOpe, eciu ero miotHocTs 1,070 r/mi.

7. Cxonbko Mt 96% - TO pacTBOpa CEpPHOHN KHCIOTHI IIOTHOCTHIO 1,84 T/MJ1 HY)KHO B3SITh JUIS MIPH-
rotosnenus 0,5 11 0,2 H pactBopa. Beruucnute MoJIsSIIBHOCTh HCXOAHOTO pacTBOpA.

8. Ckompko Mt 6,35 H pactBopa cynbdara ammonus (muotHocTh pactBopa 1,200 1/Mi1) HYKHO
B3Th 111 mpurotosienus 200 mi 10% -ro pactBopa miaotHocThio 1,057 r/Mn? Berumciante S5KBUBAIEHT-
HYIO0 KOHIICHTPAIINIO0 KOHEYHOT'O PacTBOpA.

9. Beruucnure MOJSIPHYIO KOHLIEHTPAILMIO U MOJISIPHYIO 10110 HUTpaTta Kaiaus B 20% - HOM pacTBo-
pe mwioTHOCThIO 1,056 1/MI1.

10. Kaxkoit 00beM Boibl HYkHO 100aBuTh K 300 M 2,8 H pacTBOpa cepHOI KUCIOTHI MIOTHOCTHIO
1,085 r/mn qist momydenust 9% -ro pactBopa? BeuncianTe MOJISIIBHOCTh UCXOJHOTO PacTBOpa.

11. Beiuncnure SKBUBAJIEHTHYIO KOHLIEHTPALMIO U MAacCOBYIO JIOJIIO HUTpaTa MarHus B 16% -HoM
pacTBope IOTHOCTHIO 1,127 r/™mi.



TecroBble 3a1aHus NJIA TEKYILIEro KOHTPOJIA 3HAHUI 110 pa3aeiay «PacTBopbI»:

CooTHecHuTe CIOCOOBI BbIPAKCHUA KOHIIeHTpaIIHﬁ U €IUHUIBI H3MEPECHUSA KOHIIeHTpaIII/Iﬁ

1. MossipHas 4. % (25%)

2. MOJIsUTbHAS 3. MoJtb 3KB/J1 (25%)

3. DKBUBaJICHTHAs 2. Mosb/Kr(25%)

4. mpoIrieHTHAs 1. mose/11 (25%)
r/mi

IIponeHTHASI KOHIEHTPAIUS — ITO:
Macca BelecTBa B 1 Mi pactBopa
MOJIb BellecTBa B 1 KI' pacTBOpUTEIIS
MOJIb BelecTBa B | TuTpe pacTBopa
+macca BemiectBa B 100 r pactBopa

MoJusipHasi KOHIEHTPAUA — ITO:
Macca BelecTa B 1 Mi1 pactBopa
MOJIb BellecTBa B 1 KI' pacTBOPUTEIIS
+ MoJIb BeliecTBa B 1 muTpe pactBopa
Macca Beniecta B 100 r pactBopa

CK0JIbKO rPAMMOB PACTBOPEHHOI0 BellecTBa coAep:kuTcs B S0 r pacTBopa ¢ MaccoBoii 10Jieil (B-Ba)
=109%7?

10r

20r

+5r

40r

CK0JIbKO MOJIeii pACTBOPEHHOI0 BellleCTBA COAePKUTCS B 1 J1 JeMMOJIAPHOro pacTBopa?
0,2M01B

IMoIB

+ 0,1Mo1b

0,01moun

Kakue u3 cJIeyIOIMX 3J1eKTPOIHTOB NPH Aucconuanuu odpasytomux nonsi H u OH™ oxnospe-
MEHHO?

Ca(OH);

KOH

H3PO4

+AI(OH);

Kakmue 371eKTpOJINTHI SABJIAKTCH CHIbHBIMU?
+HCI

+KOH

H,S

H3PO,

CKo0JIbKO HOHOB 00pa3yeTcsi Mpu Aucconnanun MoJiekyJabl (NH4)2S047?
2

6

+3



4

Kaxkue JJICEKTPOJUTBI B HOHHOM YPaBHCHUM c.]IeL[yl()IIleifl PC€AKIHH 3AMMUCBIBAIOTCHA B BUI€ UOHOB:
CaCOg;

+HI

+Cal,

CO;

Kakwue BemecTBa 00pa3yioT NpH JHCCONUAIINHA HOHBI Mn2*?
KMnO,4

+MnCl,

Na,MnQOg4

MnO,

Kakue 3J1eKTPOJTUTHI 00pa3yl0T NP JHCCONMANUU XJIOPUA-UoHbI CI'?
KCIO3

+HCI

Ca(Cl0);

HCIO

Kakue u3 ciienylommx 3JIeKTPOJIMTOB ABJISIOTCA CJIadbIMu?
H2SO4

NaCl

Al(NO3)s

+H3PO4

Kakue BemecTBa B HOHHOM YPaBHEHHMH CJIeAYIOLIeH peaKluM 3alIUChIBAIOTCS B BUAE MOJIEKY.JI:
+H,S

Pb(NO3).

+PbS

HNOs

‘I;l;«zy PaBHO HOHHOE NIPOU3BeeHHE BOABI (t = 25°C)?

10

10‘10

+1014

10

Yemy pasen pH pacrBopa, ecin [H+]=10"° moin/?

12
+5
9

Kakmue u3 ciaeayrommx coJieii He NOABEPrawTCca ruapoan3y?
PbNO3

+KNO3

Al(SO4)3

Pb,CO3

PacTBOpBI, KAKHX 3/1eKTPOJINTOB XapaKTepu3ywrcs 3HaveHusimu pH > 7?
+Na,CO;
+CaS



AI(NO3)3
BaCl,

IIpn kakux 3Havenusix pH ¢enondranenn okpammusBaercsi B MAJNHOBBIA HBET?
+12

4

7

+14

Kakyo okpacky npuodperaer JJaAKMYyC B HeliTpaJbHOU cpeae?
MaJIMHOBYIO

CUHIOIO

KpPacHYo

+(uoseToByro

PacTBOpBI, KaKHX coJieil xapakTepu3ywTcs 3Hayenusimu pH < 7?
NaBr

+Cd(NO3),

+FeCl;

+CuSO4

IIpu B3aumMoaeiicTBUH, KAKUX IBYX BelIECTB, IPOMCXOAUT peaKuus HeuTpaau3anumu?
NaCl+AgNQO;

BaCl,+H->0

+NaOH+HNO;

BaCl,+H>S0,

19 mu 11 %-ro pacreopa KOH ( p =1,01 F/CM3) cMelaau

¢ 200 mu1 Boabl. PaccunTaiiTe MOJISIPHYIO 10110 TOJIY4€HHOTO PacTBOPA.
0,0029;

+0,0031,

0,0034;

0,0028 .

Ha neiiTpaauzamuio 50 cm® PacTBOpPa KUCJIOTHI H3PACXOA0BAHO 25 em® 0,51 pacrBopa menoyu. Ye-
MY PaBHA MOJIAPHAs KOHIEHTPAaLMs JKBUBAJICHTA (HOPMAJIBHOCTD) KHCJIOThI?

+0,25 MOIB DKB/1

0,5 MOab DKB/I

2,5 MOJb KB/

1 Momb 3KB/1T

Kakoii 00bem 50 %- ro pacrsopa KOH ( p = 1,538 r/cm3) Tpedyercst aast npurorosiaenus 3 0,1 M
pacrtBopa KOH?

10,5 mn

+21,85 ma

30,4 M

4225 mn

Beruucanre moJsipHyro KoHueHTpauui 20 %-ro pacrsopa
xyiopuaa kajabius (p = 1,178 r/ CM3)

4,24 M

+2,12 moab/ 1



1,06 M
4,24 mn

5 ma1 30 %-ro pactBopa NaOH ( p = 1,1 r/ ¢m3) cmemianu ¢ 1 J1 Boasl. KakoBa mosisipHasi KOHIIeH-
Tpauus NMOJIy4eHHOr0 pacTBopa?

0,035 monnw/1

+0,041 mMons/1

0,050 mons/ 11

0,045 mons/ 11

Kakoii 00bem 20 %-ro pactBopa KOH ( p = 1,238 r/ ¢m3) Tpedyercs ajst npurorosiaenus 2 a1 0,2 M
pactBopa KOH?

100 mn

+90,47 mn

105,5 mn

125,35 mn

Yemy paBHa MmaccoBasi KoHuenTpauusa 3 M pacrsopa NaOH ( p = 1,328 r/em3)?
11 %;

+9 %;

10 %;

8 %.

3r H,SO, pacTBopeno B 50 mJ1 Boabl. Uemy paBHAa MOJIsIpHASI KOHIIEHTPALUs YKBUBAJIEHTA JAHHOTO
pacTBOpa, eciu ero NJI0THOCTHL cocTaBiser 1,01 r/ em®?

2,34 MOJb KB/

+1,17 Monb BKB/II

0,55 Momab 5KB/I

1,03 mMoub 3KB/II

Onpeneaurte maccy 3 %-ro pacTpopa nepokcHia BoI0Po/a e/ OH MoIy4YeH nNpu pazdasiaenuu SOr
30%- ro pactBopa.

100r

+500 r

5000 r

300r

Kakoii 00bem 10 %- ro pacreopa Na OH (p =1,2 1/ CM3) Tpedyercst A npurorosyaenus 2a 0,1 M
pacrtBopa?

100 mn

90,5 M

+66,7 M

125,4 mn

CK0JIbKO TPaMMOB XJIOPHCTOr0 KaJus Ha/10 pacTBopuTh B 90 r 8%-ro pacrBopa 310¥ €0JiM, YTOOBI
NoJIy4eHHbI pacTBop crajd 10%- m?

+2r

8r

10r

1r



60 r 5 %-ro pactBopa cyabdara Meau Bbinapuiau 10 SOr. Onpenenure MaccoBYIO 10JI0 COJH B MO-
JIY4eHHOM pacTBope.

7%

8 %

12 %

+6 %

Paccumraiite pH 0,02 M pacrsopa CH3COOH
pH =2,0;

pH=4,1;

pH=1,61;

+pH =3,2.

Bouruncanre crenens gucconuanuu u pH 0,001 M pacrBopa HCN.
a=1 pH=3,0;

+0.=0,89-10°% pH = 6,1;

a=0,78-10"°, pH = 6.8;

a=0,89-10° pH=4,1.

Kaxue n3 1aHHBIX peaknuii MPOTEKAT B PACTBOPe HEOOpaTUMO?
+K, SO; + HCI =

+Na, CO3 + H, SO, =

K, SO, + NaCl =

+KCN + HNO3 =

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

+pH=11

pH =375

pH=3.

Kakue U3 1aHHBIX peaknuii IPOTeKalT B PACTBOpe He0OpaTUMO?
+Ba(NO 3)2+ H, SO, =

Ba(NO 3)2+ NaCl =

+A|(NO 3)3 + KOH =

KOH + HC|O4 =

Paccunraiite pH u pOH 0,0001 M pacrBopa H>COs3, yunThIBasi TOJILKO NEPBYIO CTyNIeHb JMCCOLH-
aluu .

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

pH =4, pOH = 10;

pH =10, pOH =4;

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

TunmoBble 32124 110 pasaeay: «OKHCIUTENbHO-BOCCTAHOBHTEIbHbIE nmpoueccon»

CocraBbTe ypaBHEHUE OKUCIUTEIBHO-BOCCTAHOBUTENIBHON peakluy, UAYyILEH o cieayrouiei cxeme. Pac-
CTaBbTE KOI(PPHUITMCHTHI B YpaBHCHUH PECAKIIUU.

Jnd xaxaod peakuuM YKakUTe, KaKO€ BEIECTBO SIBJSIETCS OKHMCIUTENEM, KAKOE - BOCCTAaHOBUTEIEM;
KaKO€ BEIIECTBO OKUCIISIETCA, KAKOE - BOCCTaHABIMBACTCA.

1.KMnO4+ H3PO3+ H,SO4 — MnSO4+ HsPO4+ KySO4 + HyO



2.Na,SO3 + KMnO,4 + H;O — Na,SO,4 + MnO, + KOH

3.KBr + KBrOs3 + H,SO4 — Br; + KsSO4 + H,O

4 KMnO4+ Na;SO3z + KOH — KoMnO4 + Nap,SO,4 + H,0

5.AsH3; + HNO3 — H3AsO4 + NO, + H,0O

6.Cd + KMnQO4 + H,SO, — CdSO4 + MnSO, + K,SO4 + H,O

7.Cr,0O3 + KC105; + KOH — K>CrO,4 + KC1 + H,O

8.MnSO, + PhO, + HNO; — HMnO, + Pb(NOg)z + PbSO, + H,O

9.FeS0O, + Ko,CrO7 + H,SO, — Feg(SO4)3 + Crz(SO4)3 + K5SO, + H,O

10.K>Cr,O7 + H3PO3 + H,SO4 — CI’z(SO4)3 + H3PO,4 + K,SO,4 + H,O

11.H3AsO; + KMnO, + H,SO4 — HzAsO4 + MnSO, + K,SO, + H,0O
Jns crnenyronmmx 3aaHUuil  COCTaBbTE CXEMY, HANUIIUTE YpaBHEHHUS 3JEKTPOAHBIX MPOILECCOB U

BblunciauTe DJIC ragsbBaHUYECKOTO AJIEMEHTA, COCTOAIIETO U3 JBYX METauioB, omymieHHbIX B 0,1 M pac-

TBOP HUTPATOB 3TUX METAJUIOB, €CJIM METAJLJIBI:

12. Cepebpo u mMeib.

13. Meap 1 Maruuii.

14. XpoM u mMeib.

15. Hukenb ¥ IMHK.

16. Cepebpo u Xpom.

17. Maruuii u ’eles3o.

18. OnoBo u cepedpo.

19. CBuHe 1 KOOAJIBT.

20. O10B0 U LIUHK.

21. )Kene30 u HUKEIb.

22. Cepebpo u 0JI0BO.

TecToBbIe 327aHNUA 1JIs1 TEKYLIEr0 KOHTPOJISA 3HAHUM 10 pasaeny «OKHCINTeIbHO-
BOCCTAHOBHUTE/IbHbIC PEAKIMN:

CooTHecHTe CTENEHH OKHCJIEHUS MapraiHia B COCAMHCHUAX

A. Mn 1. +6 (25%)
B. MnO 2.0 (25%)
B. KMnO, 3. +2(25%)
T. K, MnO, 4. +7(25%)
5.2
COOTHCCI/ITC CTCNCHU OKUCJICHUSA CEPBI B COCAMHCHUAX
1S 2. +4 (25%)
2. S0, 1.0 (25%)
3. Hy SO; 4. - 2 (25%)
4. AlLS; 3. +4 (25%)
+3
COOTHCCI/ITC CTCINCHU OKUCJICHUA XpOoMa B COCITMHCHUAX
1.Cr 2.+ 3(25%)
2.Cr203 1.0 (25%)
3. K2Cr 207 4. +6 (25%)
4. K2CrO 4 3. +6 (25%)
+3

Ykaxkurte BEIIECTBA, KOTOPbIC MOI'YT NMNPOABJATH TOJbKO OKUC/JIUTEC/IbHbIC CBOJiCTBA;.
+KCIOq



H,S
PbO,
+K,Cr ,07

Ykaxkurte BELIECTB, KOTOPLIC MOI'YT IPOABJATDH TOJBKO BOCCTAHOBUTECJ/IBHDLIC cBOMcCTBA:
+Fe

+H,S

HNO,

KoCr .07

Ykaxkurte HOMEpa BEUIECTB, Oﬁﬂaz[alomnx OKHUCJHUTEJIbHO-BOCCTAHOBHUTEILHOM HBOﬁCTBeHHOCTLlO:
PbO,

+HNO,

Al; S3

+S

Ykaxkurte Pe€akIuM, NP MPOTCKAHUHU KOTOPLIX a30T MPOABJIHACT OKHCJIUTEIBHBIC cBolicTBa:
NHsz; + 30, =6H, O + N,

+AS; O3 + 2HNO;3; + Hy, O = 2H3 AsO 4+ 2NO

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

+3PbS+ 8HNO; = 3S + 2NO + 3Pb(NO3), + 4H,0

Kakue u3 NPUBECACHHBIX HUKE peaKIlI/Iifl ABJIAKTCH OKUC/IUTECJIBHO - BOCCTAHOBUTC/IbHBIMU :
+H , + Br, = 2HBr

+Zn + SnCl, = ZnCl, + Sn

H,SO, + Ba(OH)2 = BaS0O, + 2H,0

NHs; + HCI = NH,CI

B kakux Pe€akIUAX KUC/IOPOX BBIMMOJHACT POJIb BOCCTaHOBHTeHﬂ?
+H ,0, + HIO3=1,+H, O+ O,

+AgNO; t— Ag+ NO 2 + O

Mg + O, = MgO

Ag + H,S + O, =H,0 + Ag,S

Kakue U3 OKHCJIUTEILHO - BOCCTAHOBHUTEJILHBIX peaKuI/Iifl ABJAKOTCA pCAKIIUAMHU BHYTPUMOJIEKY-
JISIPHOT'0 OKUCJ/ICHUSA - BOCCTAHOBJIeHUA?

+(NH4)2CrZO7 — Ny + Cr, O3 + H,0O;

+KCIO3; — KCI1+ Oy;

Ag + st + 02 =H, o+ Aggs,

H, + Br, = 2HBr.

Kakue U3 peakimii sIBJISIIOTCS PEAKIHSIME MEKMOJIEKYJISIPHOT0 OKHUCJIEHUSI-BOCCTAHOBJIEHUS ?
(NH4)2CY2 O; - N, + Cr,0O3 + H,0

KCIO3 — KCI + O,

+Ag + st + 02 = HZO + Ang

+H, + Br, = 2HBr

Kakmue u3 peakuuii iBJISIIOTCSI peaKIUsIMH JTHCIPONOPIIHOHUPOBAHUS?
+4H3P0O3; = 3 + H3PO, + PHj3

+3l; + 6KOH = KIO3; + 5KI + 3H,0

Mg + O, = MgO

Ag + H,S + 0O, =H,0 + AgeS



Kaxoii 13 MeTaJ1J1I0B BBLINOJIHAET POJb KaToAa B raJibBAHUYCCKHUX 3JIEMEHTAX, oﬁpasoBaHme IJICK-
TpOL[aMI/I:

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

Mg | Mg"™ || Cr|Cr

Sn u Mg

+Sn u Cr

Ni u Cr

Ni uMg

Kakoii u3 MeTa/1J10B BBINIOJIHAET POJIb aHOAA B TAJIbBAHUYECCKUX IJIEMEHTAX, 06pa30BaHHLIX IJICK-
TpoaaMu

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

Mg | Mg™|| Cr™|Cr

Snu Mg

Snu Cr

Niu Cr

+Ni u Mg

N3 yerbipex meTasiioB — Ag, Cu, Al, Mg BbiOepuTe napy, koropasi odecneynuT HaudobIIee 3HaYe-
Hue JJC.

Ag, Cu

Al, Mg

Cu, Al

+ Ag, Mg

Onpenennte 3Ha4venne crangaptHoii DJIC rajbBaHHYECKOro YJIeMEHTa, HCNOoJIb3Ys TOK00Gpasyio-
LIYI0 peaKiuio, KOTopasi mpoTekaet npu ero padore: 2A1°+ 3Ni*? — 2A1*% + 3Ni°,

-1,41 B;

191 B;

+1,41 B;

-1,91 B.

KOHIEHTPAIMOHHBII 2IeMeHT COCTOMT 3 ABYX cepedpsnbix daexTpoaos ¢ C Ag” = 107" moss/a y
oaHoro yextpoaa u C Ag' = 10~ moab/n y apyroro. Paccunraiite 3[1C 3;1emenTa.

+0,18 B

1,18 B

-0,18 B

118B

I'anbBaHNYeCKHUIT 3JIEMEHT COCTOUT U3 CePeOPSHOIO 3JIEeKTPOAA, morpy:;keHHoro B 1 M pacreop
AgNO3, u cTaHIAPTHOT0 BOAOPOAHOTO JieKkTpoaa. Paccunraiite I/C 3;1eMenTa.

+0,8 B

8,0B

-0,8B

0,08 B

Omnpeneante I/IC raabBaHNYECKOT0 3JIEMEHTA, COCTOAILEr0

W3 MArHMEBOHM M ’KeJIe3HOM IUIACTMHOK, MOrpy:KeHHbIX B 1 M pacTBOpbI HUTPATOB ITHX Me-
TaJLJIOB .

+1,92 B

0,19 B



-192B
19,2 B

Omnpeneanre I/IC B rajbBaHU4YecKOM 3JjieMEeHTe , 00pPa30BAHHOM II0 cXeMe
Sn | [Sn*%=0,001 M || [Pb*)]=1M | Pb?

+0,1 B

0,01 B

-0,1 B

1B

Kakoii U3 mnepevyuC/IeHHbIX HHKe METAJIOB He MOKeT ObITh MOJy4YeH 3JIeKTPOJIU30M PacTBO-
poB ero coJymu?

+Li

Sn

Ag

Bi

B kakoii mocienoBaTeIbHOCTH Ha KaToae OYyAyT BOCCTAHABJIMBATHCS KATHOHBI MeETAJLIOB :
+2. +2. +. ~*3 P

Cu”;Zn"; Ag'; Cr” U3 ux cMecH B BOJHOM pacTBope ?

CU+2; Zn+2; Ag+; Cr+3

Zn*% Ag™; Cr'?: cu*?

+Ag’; Cu*?; Cr'3; zn*?

Cr: cu'? zn*%: Ag*

Kakoii 00bem xJiopa (1) BBIACJMTCH NPH 3JIEKTPOJIH3E PacIliaBa XJIOPHAA AJIOMHHHUS IPH
nponyckannu 96500 Kiu ssiekTtpuyecrna

(ny.)?

11,2

+5,6

22,4

56

Kakoe koamnvectBo 3jextpuyectBa ( Ki) HeoOXonmMo mponycTuTh 4Yepe3 paciiiaB T'HMIPOKCHIA
HATpHsl, YTOOBI Ha aHOJe BBIIEJIWIOCH 5,6 J Kuciaopoaa (H.y.)?

1000

96,500

+96500

965

Kakass Macca (1) ajqioMMHHMS BBIICJUTCH NPH JIEKTPOJIH3E

pacmjiaBa XJIOpMIA AJIOMHHHUS, €CIM 4epe3 JJIeKTPOJIUT MPONYyCKATh
96500 Ku asexTpuyecrBa?

27

3

+9

18

IIpu 3JieKTpoJ/inM3e BOAHBLIX PACTBOPOB KAKHX COJIeM Ha rpaguTOBOM aHOIE BbIAeIsieTCs
KHCJI0pOa?

+NaNO3 ; CuSO4 ; CaCOs;

CuCly; CuS; NiBr;

CuCl; ; CuS; NaNOs;



CuS; NiBr; ; CaCOs.

Meta/uibl Kakoro psiia MOryT ObITh NOJYyYeHbI 3JE€KTPOJM30M PaCIJIABOB HX COJieil U He
MOIYT OBITH NOJYYE€HbI 3JEKTPOJM30M PACTBOPOB 3THX CoOJiei?

+K; Na; Li;

Ba; K; Cd,;

Cu; K; Cr,

Na; Cu; Ba.

IIpn »373exkTposm3e BoAbl B TeueHHe 1 yaca ObLI0 moJuaydeHo 56 a1 Bomopoaa ( H.y.). Onpenenn-
Te cHiay Toka (A), mpouleaniero 4yepes 3JeKTPoJIn3ep .

1,34

+134

26,8

268

Ipn B3auMoJECTBMM KAKHX KHCJIOT € NHHKOM BbIIe/IsieTcsi BOJOPON :
HNOs ( x )

HNO3(p)

+HCl

+Hz SO4(p )

Kakune meranjbl npum B3aUMOJEiCTBUM C COJIAHOM M Ppa30aBJIeHHON CepHOHl KHCJIOTOH He
BBITECHSIIOT W3 HHUX BOJIOPOA:

+Cu

+Ag

Mg

Ba

Kakne m3 MeTa/l10B BBITECHAOT W3 HIes04el Bogopon ?
+Al;
Mg;
Cu;
+Zn

C kakuM u3 BewecTB OyaeT pearupoBatb Melab?
NaOH

+AgCl

H>O

HCI

C kakuMu u3 BemlecTB OyaeT B3aMMOJeiCTBOBATH AJTIOMHMHUM:
+Na OH

KNO,

+HCI

+H> 504( ) )

C KakuMH M3 BeIIeCTB HHUKe/Ib OyIeT pearupoBaTh MPH OGbIYHBIX YCIOBHAX :
H,O

O,

+H, SO4(p)

+CuSO,4



Kakoii U3 MeTa/lJIOB NACCUBUPYETCHA NPHU KOHTAKTE € BO3AYXOM?
Cu

K

Au

+Al

Kakoii u3 MerasuioB naccuBupyercsi npu konrakre ¢ Hy SOy( k) Ha xouome ?
Cu

Au

K

+Al

Ha3zoBute nNpoOAYKT BOCCTAHOBJICHMS] CEPHOW KOHUEHTPHPOBAHHOW KHCJIOTHI NPH B3auMOJAe-
CTBUM €€ ¢ AKTHBHBIMH MeTaJlJIaMU

+H,S

SO,

S

H,0O

HazoBure NMPOAYKT BOCCTAHOBJICHMSA cepHOifI KOHHeHTpHPOBaHHOifI KHUCJIO0TBI TIIPpH B3aI/IMO}1eﬁ-
CTBHUHU €€ C MaJIOAKTUBHBIMHU MeETaJLJIaMHU

H,S

SO

S

+S0O,

Kakoii U3 MeTa/sIOB MOKeT BBINOJHATH POJIb AHOAHOIO MOKPBHITHA IS 2Keje3a?
Cu

Ag

Pb

+Mg

Kakoii Tun Koppo3uum — XMMH4YeCKass HMJIH JJIEeKTPOXHMHYECKasi — peaju3yercs INpPH KOHTAaK-
TE :

1) nuHkKa ¢ pa30aBJIeHHOH CEPHOM KMCJIOTOMH ; 2) AJIOMHHHSA ¢ Pa30aBJICHHOH Aa30THOM KHCJIO-
TOM ?

1 — xumunyeckas ; 2 — XuUMHU4ecKas ;

+1 — nekTpoxuMHUecKast; 2 — AEKTPOXUMHUIECKAT;

1 — xumudeckas ; 2 — HIEKTPOXUMUYECKas;

1 — snexTpoxumuueckas; 2 — XUMHYECKas .

Ykaxkurte PAA METAVIOB, KOTOPbLI€ MOI'YT BBINOJHATH POJIb
NMPOTEKTOPOB MO OTHOHICHUI0O K CBUHIHOBOMY H3ACJIHI0, KOTOPOEC
IKCIJIIYATHPYETCHA B IJIEKTPOJIUTE, COACPKRAIIEM KHCJIO0POI :
+Mg; Al; Ti
Ag; Au; Pt
Mg; Au; Pt

Al; Ti; Ag

Kakasi u3 cxeMm KOPpPO3HOHHOI0 rajibBAHM4YeCKOr0 J3JieMEeHTa 3anucaHa mnpaBujibHO? Kakoil u3
MeTA/UIOB OydeT pa3pyliaThCsi B pe3yjbTaTe KOPPO3WH :



1) () Ti |H" | Mg (+);
2) (-) Mg [H" | Ti (+)?
1, paspymaercs Ti

1, paspymaercs Mg

2, paspymaercs Ti

+2, pazpymaercs Mg

Kakasi u3 cxeMm KOPpPO3HOHHOI0 rajJibBAHMYECKOI0 JJIeMEeHTa 3anmucaHa npaBuibHO? Kakoil u3
MeTA/UIOB He OyJaeT pa3pyliaThbCsl B pe3y/bTarTe KOPPO3UM :

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

2) (-)Ag |H20; O 2| Pb(+)?

1, Pb;

2, Pb;

+1, Ag;

2, Ag.

Me/b MOKpBITA 0J10BOM. BhiGepute cXeMy KOPPO3HOHHOIO IajibBAHHYECKOI0 3JEMEHTa, BO3-
HHKAIOIEr0 NPH HAPYIIEHHH IIeJOCTHOCTH MOKPBITHS B YCJIOBHSAX BJIAKHON aTMocdepsl :
+(=)Sn | H20; Oz | Cu(+);

(5)Cu | H" | Sn(+);

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

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



Ta6muua 3 — Kpurepun onieHkr cOPMUPOBAHHOCTH KOMITETCHIIUH

Kon n HaumeHoBaHue
WHIUKATOpa JTOCTHKEHUS
KOMITETCHIINH (4acTh
KOMITCTCHIIHH )

Kpurepnuu onenuBanus cho

PMUPOBAHHOCTH KOMIETEHIIUH (4aCTH KOMIIETCHIINH )

Ha 0a30BOM ypOBHE

Ha IMOBBINICHHOM YPOBHE

COOTBETCTBYET OILICHKE «YJIOBJICTBOPUTEIHLHOY
50-64% ot MmakcuManbHOro Oasuia

COOTBETCTBYET OIICHKE «XOPOIIO»
65-85% oT MakCcUMaJILHOTO Oayuia

COOTBETCTBYET OICHKE «OTJIHY-
HOY»

86-100% o1 MakcuMaIbHOro OaJ-
na

3HATH:

HJ]-1 3HaeT OCHOBHEIC
€CTECTBCHHBIC, OMOJIOTH-
YECKUE U Mpodeccro-
HaJIbHBIC IIOHATHS B ME-
TOBI IIPH PEIICHUH 00-
menpoeCCHOHATBHBIX
3aJ1a4, COBPEMCHHBIC
TEXHOJIOTUU C UCITOJIb30-
BaHHEM MPHUOOPHO-
MHCTPYMEHTAJILHOU 0a3bl

CTyIeHT yCBOMJI OCHOBHOE COJIEPKAHUE MOAYIIS
HEOpraHMYeCKOH XMMHUH, HO UMeET IPOOeITbl B
YCBOCHUH MaTepHalia, He MPEesITCTBYOIINE
JanpHeleMy o0y4eHuIo:

-B JJOTHYECKOM PacCy>KACHUH HET CYIIECTBEHHBIX
omuOOK, HO JOITyII[eHa CYIIeCTBEHHAas OMMOKa B
MaTeMaTHYECKUX pacueTax Mpy PEelIeHIH

3ajad4;

-nmabopatopHas paboTa BBIMOJIHEHA PABUIBHO HE
MEHee YeM HaITOJIOBUHY HIIH JOMyIIeHa
CYIIECTBEHHAs! OIMOKA B X0JI¢ IKCIIEPUMEHTA, B
00bsICHEHHH, B 0OPMIICHUH paboThI, B

COOJIFO/ICHNH TIPABWIJT TEXHUKH O€30ITaCHOCTH TIPH
paboTe ¢ BemecTBaMu U 000PYIOBaHUEM,

KOTOpast UCTIPABIISIETCS TI0 TPEOOBAHUIO YUUTEIIS;

- MaTepuaj u3llaraeT HeCUCTEMaTH3UPOBAHHO,
(hparMeHTapHO, HE BCET/1a TIOCIIEI0BATENHHO;
-TIOKa3bIBaET HEJOCTATOYHYI0 C(HOPMUPOBAHHOCTD
JeNTbHBIX 3HAHWH U YMEHHH; BBIBOJBI U 0000IICHUS
MEHTHPYET CJ1a00, AOMyCKaeT B HUX OITHOKH.

- JIOMyCTWJI ONIMOKM M HETOYHOCTH B HCIIONB30H
HAay4YyHOW TEPMHHOJIOTMH, ONPEACIICHUS] MOHITUHN Jia]
JOCTaTOYHO YETKUE;

- HE MCIOJIb30BaJ B KAUECTBE JJOKA3aTEIILCTBA
BBIBOJIBI 1 00001IIeHNS U3 HAOII0IeHUH, PaKTOB,
OTIBITOB MJIM AOIYCTHJI OIIMOKH MPU MX H3JI0KEHHU;

CTyoeHT TmMoOKa3blBaeT 3HAaHUS BCETO
U3y4YEHHOTO TPOTPaMMHOTO MaTepHala.
Jaét nonHelii U MpaBUIbHBIA OTBET HA
OCHOBE H3yUYCHHBIX TEOpUH; HE3HAYH-
TEJIbHBIE OMIMOKK W HEJOYETH TPU BOC-
MIPOM3BEICHNH HM3Y4YEHHOIO MaTepHaa,
OTIpeNesICHHs] MOHATHH Jajl HEMOJHBIE,
HEeOOIBIINE HETOYHOCTH TIPU HCIIOB30-
BaHUH HAYYHBIX TEPMHHOB WJIH B BBIBO-
Jax u 0000IIEHUSIX W3 HAOIIOACHUH U
OTIBITOB; MaTepHall M3JlaraeT B OIpeje-
JIEHHOM JIOTM4ECKOM II0CIIEN0BATENIBHO-
CTH, NIPH 3TOM JOIYCKaeT OJHY HErpy-
Oyro OmMOKYy WM HE Oojiee MBYX HeNo-
YETOB U MOXKET MX HCIPABUTH CAMOCTO-
SITENIBHO NIpU TpeOOBaHWUU WM NPU He-
OONBLION MOMOIIM NpenoaaBaTels; B
OCHOBHOM YCBOWJI Y4eOHBIN Marepua;
NOJTBEPKIAET OTBET KOHKPETHBIMH
[pUMepamMH; NPaBUIBHO OTBEYAET Ha
JIOTIOJTHATENIbHBIE BOTIPOCHI IPETOJIaBa-
Tes.

B noruueckoMm paccyXIE€HHU U pelie-
HUM HET CYIIECTBEHHBIX OLIMOOK, HO 3a-
Jlada pelieHa HeparMOHAIBHBIM CIIOCO-
O0oM WM JomylIeHo He Oonee ABYX He-

CYIICCTBCHHBIX OIIIMOOK.

CTyIeHT mOKa3bIBaeT TIIy0OKoe H
MOJTHOE 3HAaHHWE U MMOHMMAaHHE BCETO
00bEMa MPOrpaMMHOIO MaTepHaa;
MOJTHOE TOHMMaHHE CYIIHOCTH pac-
CMAaTpUBAEMBbIX MOHITUH, SBICHUN U
3aKOHOMEPHOCTEM, TeOpHil, B3auMo-
cBsi3eii; mabopatopHas paboTa BBI-
MOJTHEHA TOJIHOCTBIO W TPAaBHIIBHO,
CACJ/IaHbl ITPAaBUJILHBIC Ha6J]IOIl€HI/I$I
1 BBIBOJIBI;

9KCIEPUMEHT OCYIIECTBJICH 10 TuIa-
HY C Y4€TOM TEXHHKH O€30MIaCHOCTH
¥ 1paBuil paboTHl C BEIIECTBAMU U
000pyZIOBaHHUEM;




YMmerh:

HJ]-2 YMeeT HCTI0JIB30-
BaTh OCHOBHBIC €CTE-
CTBEHHBIE, OHoJIOTHYe-
CKHE U PO ECCHOHATIB-
HBIC TTOHATHS U METObI
IIPU PELIeHUH OOIIeTpo-
(beccuoHaTBHBIX 33/1a4

OTBeyaeT HEMOJIHO Ha BOIPOCH PENOAaBaTelis
(ymyckast © OCHOBHOE), T BOCITPOU3BOIHT
coJiep)KaHue TeKCTa ydeOHNKa, HO HEJOCTATOUHO
MOHUMAET OTAEJIbHbIC MOJI0KEHUS, UMEIOIIIUE

Ba)KHOE 3HAYCHUE B TOM TEKCTE.

OO6Hapy>XUBaeT HEJOCTATOYHOE TIOHUMaHHE
OTACTBHBIX TOJIOKEHUH MPU BOCHPOU3BEACHUN
TeKcTa yueOHHUKa (3aruceil, IepBOMCTOUHUKOB) HITH
OTBEYAET HEIMOJIHO HA BOIPOCHI MPENOJaBaTEeNs, O}
OJHY-IIB€ TpyOble OIMOKH BBICTaBIISETCS CTYACHTY,
pBIH HE COBCEM TBEPJIO BIIAICET MATEPUAIOM, IIPH OTI
JOIYyCKaeT MaJIOCYIIECTBEHHbBIE MOTPEIIHOCTH, UCKAX
JIOTHYECKOH IOCIEI0BATENbHOCTH,

HETOYHYIO apIyMEHTAIUI0 TEOPETUYECKUX
IIOJIOKEHUH, UCTIBITBIBACT 3aTPYAHEHUS IIPU
PELICHUN 1OCTATOYHO CIOXKHBIX 3a/1ad.

UcneiThiBaeT 3aTpyqHEHUs] B IPUMEHCHUU 3HAHUI, 1
XOIUMBIX 1IJid PEIICHHUA 3alad pPas3sjiudHbIX THIIOB,
00BSICHEHHH KOHKPETHBIX SIBICHUH Ha OCHOBE TEOPUIl
3aKOHOB, MJIM B IOATBEP)KICHUU KOHKPETHBIX IIPUMED
MPaKTUIECKOTO MPUMEHEHUSI TEOPHIA

CTyIeHT yMeeT CaMOCTOSTEIbHO BhIJC-
JISITH TJIaBHBIE MTOJIOKEHUSI B M3YICHHOM
Marepuaie, Ha OCHOBaHMH (AKTOB H
MIPUMEPOB 0000INATh, JIENaTh BHIBOJIBI,
yCTaHaBIUBATh BHYTPHUIIPEIMETHBIC
cBs3u. [IprMeHATs ToyYeHHbIE 3HAHUS
Ha TMPAKTUKE B BUJIOM3MEHEHHOHN CUTya-
UM, COOJIIOJaTh OCHOBHBIC IIpaBUiIA
KYJBTYPBl YCTHOW PEYH U COIPOBOXK/IA-
Jomeld  NHUCHhMEHHOM, HCIOIB30BaTh
Hay4YHbIC TEPMHHBI, J1abopaTopHasl pa-
0oTa BBITIOJIHEHA TPABUJIBHO, CIETAHBI
MpaBUJIbHbIE HAOJIOACHUS W BBIBOJBI,
HO TIPY 3TOM JKCIIEPUMEHT MPOBEJICH HE
MOJIHOCTHIO WJIM JIONYIIEHBl HeCyIle-
CTBEHHBIE OINMMOKKW B paboTe C Belle-
CTBaMH 1 000pyIOBaHUEM.

CTyneHT yMeeT COCTaBHUTh MOJHBINA U
MPaBIJIBHBIA OTBET HA OCHOBE H3Y-
YEHHOTO  MaTepHayia;  BBIICIATH
[JIABHBIC  TIOJIOKCHHUS, CaMOCTOSI-
TENBHO TOJATBEPKAATh OTBET KOH-
KpPETHBIMH TIpUMepaMu, (akTamu;
CaMOCTOSITEIFHO M apryMEHTHpPOBa-
HO JejaTh aHalnu3, 00O0OIICHHS, BbI-
BOJBI. Y CTaHaBIMBATh MEXIIPEIMET-
Hble (Ha OCHOBE paHee MPHOOPETeH-
HBIX 3HAHUN) U BHYTPUIPEIMETHBIE
CBSI3H, TBOPYECKH MPUMEHSTH IIOJY-
YeHHbBIC 3HAHWUS B HE3HAKOMOU CHTY-
anmu.  IlocnenoBarenbHO,  UYETKO,
CBSI3HO, 000CHOBAHHO U 0Oe301In00Y-
HO Wu3Jarate Yy4eOHBIA MaTepHal;
JlaBaTh OTBET B JIOTHYECKOM ITOCIIE-
JIOBaTE€ILHOCTH C KCIIOJIb30BaHUEM
MPUHATOW TEPMHUHOIIOTHHU; JIeTaTh
COOCTBEHHBIE BEIBOJIBL, (HOPMYIHPO-
BaTh TOYHOE OIPEJCIICHUE M UCTOJI-
KOBAaHHUE€ OCHOBHBIX HOHHTHﬁ, 3aKO0-
HOB, TEOPHIi; IIPH OTBETE HE TOBTO-
PATH OOCJIIOBHO TEKCT y‘Ie6HI/IKa; n3-
jaratb MaTepuay  JUTEPaTyPHBIM
SI3BIKOM; TIPAaBUIILHO M 0OCTOSITETHHO
OTBCYATh Ha JOIOJHHUTEIBHBIC BO-
npocel yuutelsiss. CaMOCTOSATENIbHO H
paIrMoHaIbHO KCIOJIB30BATh HATJISII-
HBIE TIOCOOUSI, CITPaBOYHEIE MaTepHUa-
JIBI, yqe6HI/IK, JONOJJHUTECIIbHYIO JIU-
TEpPATypy, NEPBOUCTOYHUKU; IIPUME-
HATh CHCTEMY YCIOBHBIX 00O3Haue-
HUW IpU BEJCHUM 3alUCEH, COIpo-




BOJKJAIOIINX OTBET, HCIOJL30BaHHE
JUISL  JOKa3aTebCTBA BEIBOJOB U3
HaOJIFOIEHUH U OIBITOB;

Bnaners:

HJ[-3 BiiajieeT HaBBIKAMH
00OCHOBAHHUS U pealin3a-
MU B IPO(eCCUOHATb-
HOW JeSITEIBHOCTH CO-
BPEMEHHBIX TEXHOJIOTUH
C UCIIOJIb30BaHHUEM TIPH-
OopHO-
WHCTPYMEHTAJIBHOMN 0a3bl

CryneHT BiameeT HEOOXOANMBIMH HaBBIKAMH pabdo-
THI C IPUOOpAMU, YePTEIKAMH, CXeMaMH | Tpaduka-
MH, COMYTCTBYIOLUIMMH OTBETY; 3allUCH, COMPOBOXK-
JAIOIINE OTBET, COOTBETCTBYIOT TPEOOBAHHUSM.

CrynmeHt He

0oTaeT MEIUICHHO).

BnaneeT HaBbIKaMH pPCHICHUA XHWMHUUCH

CKHX 33/1a4 110 33JJaHHOMY aJIFOPUTMY

001a7aeT JOCTaTOYHBIM|
HaBBIKOM Pa0OThI CO CIPABOYHON JIHTEH
paTypol, y4eOHHMKOM, MEPBOMCTOYHHKA-
MU (TIPaBUIIBHO OPUCHTUPYETCS, HO pa-

CryneHr BinaseeT KyJIbTYpOiHl MBILI-
JIEHHS, CIIOCOOHOCTBIO K 0000I1I1e-
HUIO,  aHauu3y, KPUTHYECKOMY
OCMBICJICHUIO, CHUCTEMaTHU3aliH, I0-
CTaHOBKE IIeJIel W BBIOOpY ITyTel MX
JOCTIDKEHHS, B JIOTHYECKOM PacCykK-
JEHUW W PEUICHUH HET OmHOOK, 3a-
Jlaya pelleHa paluOHAIBHBIM CIIOCO-
00M; TPOSIBICHBI HABBIKA OpraHH3a-
OUOHHO-TPYAOBBIX  yMeHWH (moj-
JOEepKUBAIOTCSL  YMCTOTa paboyero
MeCTa U MOPSAAOK Ha CTONE, SKOHOM-
HO HCIOJIb3YIOTCS] PEaKTHUBHI).




Monayasb 2 : «Opranuyeckasi XumMush»
Pa3nen 6 «TeopeTnueckue OCHOBBI OPraHMYeCKOH XUMUH. YTJIeBOAOPOIbI (AJKAHBI, aJI-
KeHbIl, aJIKaHeHbl, ATKHHbI, APEHbI)»

Bomnpocs! 1151 codecenoBanus no pasueny 6 «Teopernyeckne 0CHOBBI OPraHHMYeCKOM XH-
MHUH. YTJ1eBOAOPOAbI (AJIKaHBI, AJIKEHbI, AJTKAAUEHbI, AJTKUHbI, AaPEHbI))

1. Teopust XUMHUYECKOTO CTPOEHUSI OpraHuyecKux coeauHennii A.M. bytieposa.

2. CtpoeHue aTtoma yriepoja.

3.Homenknarypa opraHM4ecKuX COETUHEHU.

4. U3omepusi OpraHM4eCcKuX COCTMHEHUH.

5. Knmaccudukanus opraHmuecKiux COeAMHEHUH M0 YIIIepoJHOMY CKEIETy U MO (DYHKITHSIM.

6. XumMuyeckas CBsi3b B OPraHUUYECKHX COCTUHEHUSX.

7. Knaccugukanus opraHMuecKux peakimi.

8. Onpenenenre alkaHoOB, AIKEHOB, AJIKHHOB, aPEHOB.

9. 'omonoruueckuii psj.

10. HomenknaTypa v BUJbI U30MEPHUH, XapaKTePHBIE U1 MIPEACTbHBIX U HETIPEIeIbHBIX YIiie-
BOJIOPOJIOB.

11. Crioco6bl momyyeHusl.

12. dusnueckue cBONCTBA.

13. Xumunueckue coiictBa. KauecTBeHHbIE peakIluu Ha ABOMHYIO U TPOMHYIO CBA3b.

14. Jlath Ha3BaHMUE MO CUCTEMATUYECKON U PAIMOHAIBHOW HOMEHKJIATYypE.

15. Hanucate opMyIibl MO0 HA3BaHUIO

16. Kakue yrieBo1opo/ibl pearupyroT ¢ METUIIOBBIM CITUPTOB: OyTeH-2 win OyTuH-2?

17. Kakue u3 yrieBoopo/10B pearupyroT ¢ aMU10M HaTpusi: OyTeH-1 niau 6yTuH-17?

18. Kakoii u3 yriieBoopo/1oB Oy€eT pearupoBaTh C aMMHAaYHbIM PaCTBOPOM HUTpaTa cepedpa:
Oyten-1 nim 6yTun-1?

19.Hanucarb peakiiuu Noay4eHusl TOMOJIOrOB aleTUIeHa (3TUIALETHIEH U IUMETUIIAlleTUIICH )
U3 alleTUIeHA Yepe3 CTaiuio 00pa30BaHuUs alleTHIICHHUIOB.

20. Kakue criupTbl 00pa3yroTcs MpH JIeruipaTaluy CoupTa 2-MeTUINponaHon 1 3-
MeTUI0yTaHo-2?

21. IlpoecTH okucieHue 2,4-TMMETHITICHTCH-2.

22. TIpaBuina 3amMenieHHUs B OEH30IbHOM KOJIbLIE.

TunoBble ynpaxkHenus mo pasaeiay 6 «TeopeTuyeckue 0OCHOBbI OPraHUYeCKOH XUMHUM.
YrieBoaopoasl (AJIKaHbI, AJTKEeHbI, AJIKAIHEHbI, ATKHHbI, APEHbI)»

Hanummre ctpykTypHbIe GOpPMYIIBI CIEIYIONUX YITIEBOAOPOIOB U JIaliTe Ha3BaHUE M0 PallMOHATBHOM
HOMEHKIarype: 2,3,3 — TpUMETHIITICHTaH

Hanummre cTpykTypHble pOpMyIIbl U 1aiiTe Ha3BaHHE IO CUCTEMaTHYECKONH HOMEHKIIAType: METHII-
ATUJIN30IPONUIMETAaH

3. Hanumure cTpykTypHBIE (POPMYIIBI CIEAYIOMKX YIIIEBOAOPOIOB U JaiiTe Ha3BaHUE M0 palllOHAIIb-
HOW HOMeHKJatype: 2,2,4 — TpUMeTHII-3-3THITeKCaH

4. Hanmummre cTpyKTypHbIE (pOpMYJIbl U 1aliTe Ha3BaHUE MO0 CUCTEMATHUYECKONH HOMEHKJIaType: Me-
TUJIIUNA30IIPONIUIIMETAH

Hanummre cTpykTypHBIe (hOpMYJIbI CIIEAYIOMIMX YITIEBOJOPOIOB U AAalTE Ha3BaHUE 110 PAl[MOHAIbHON
HOMEHKJIaType: 2,3-AUMeTHII-3-U30MPOIUITeKCaH

Hanummre cTpykTypHble (hOpMyJIbl U JaiiTe Ha3BaHUE 110 CUCTEMATUYECKONH HOMEHKJIAType: TUITUIIH-
30IPONUIIMETAH



7. Hanumute cTpyKTypHbIE (GOPMYIIBI CIEAYIONIMX YITIEBOIOPOIOB U JalTE Ha3BaHUE 110 PAI[HOHAILHON
HOMEHKJatype: 2,4-1uMeTuII-3-U30IpONUINeHTaH
8. Hamummute cTpykTypHBIE POPMYIIBI U 1aliTe HA3BAHUE 10 CHCTEMAaTUYECKOH HOMEHKIJIAType: METHIIU-
30MPUNMIN300yTUIMETaH
9. HanwmmmuTte cTpyKTYpHBIE (hOPMYIIBI CIEAYIONIMX YIIIEBOIOPOJIOB U JalTE HA3BaHUE 110 PAI[IOHAILHON
HOMEHKJIaType: 2-MeTuI-4-3THiI-3-IIpONUIrenTaH
10. Hanummre cTpykTypHBIe (hOpMYJIIBI M JaiiTe Ha3BaHUE 10 CUCTEMAaTHUECKOM HOMEHKIIAType: IUTPET-
OyTHIMETaH
11. Hanummre cTpyKTypHBIE (hOPMYJIBI CIEAYIOMINX YIICBOJOPOIOB U 1aiiTe Ha3BaHUE 0 PAllMOHATIHLHON
HOMEHKJIaType: 3-MeTui-3-3THITeKCaH
12. Hanmmmre cTpyKTypHBIE (DOpMYJIBI M JaiiTe Ha3BaHHUE M0 CUCTEMAaTUYECKO HOMEHKIIATYpe: METHII-
JUBTOPOYTUIIMETaH
13. Hanummre cTpyKTypHBIE (hOPMYJIBI CIEAYIONIMX YITIEBOIOPOIOB U JalTE Ha3BaHUE 1O PAIlMOHAIBHOM
HOMEHKJIAType: 2,5-TUMETHUIOKTaH
14. Harmmmre cTpyKTypHBIE (DOPMYJIBI M JaiiTe Ha3BaHHUE M0 CUCTEMATHYECKOW HOMEHKJIAType: TPUMETH-
JTUIIMETaH
15. Hanmmmre cTpyKTypHBIE (HOPMYIIBI CIIEAYIOMIUX YTIIEBOIOPOIOB U IaiiTe HA3BaHUE 11O PAIMOHAIBHOM
HOMEHKJIaType:2-XJI0p-2- MEeTHJI- 3- 3THJI-OKTaH
16. Harmmmre cTpykTypHBIe (DOPMYJIBI M JaiiTe Ha3BaHUE M0 CUCTEMAaTHIECKOW HOMEHKJIIAType: METUIIHU-
30MPONUIBTOPOYTHIIMETaH
17 Hanuiure CTpyKTypHBIE (POPMYIIBI CISAYIOMMX YTIEBOAOPOIOB U JalTe HA3BaHUE MO PAllMOHAIb-
HOI HOMeHKaType: 2,4,4,-TpuMeTHINeHTaH
18.Hanumure cTpykTypHbIE€ (POPMYIIBI M JaTE Ha3BaHUE 10 CUCTEMATUYE CKOW HOMEHKIATYpE:
JUATUIN30IPONUIMETAaH
19. Hanmummre cTpykTypHBIE (OPMYIIBI CIEAYIOMNX YTICBOAOPOAOB U JIaiiTe Ha3BaHHE M0 PAIMOHATIHLHON
HOMEHKJIaType: 2,3-AuMeTI-4-3TUI-IeHTaH
20. Hanumure cTpyKTypHBIE (OPMYIIBI U JaiiTe Ha3BaHUE 110 CUCTEMAaTUYECKOW  HOMEHKJIAType:
JUTPETOYTUIIIMMETUIIMETaH
21. Hanumute CTpyKTYpHBIE (GOPMYJIIBI CAEAYIOIUX YIIIEBOJAOPOIOB U JaiiTe Ha3BaHHE MO palliOHAIb-
HOW HOMEHKJarype: 2,3,5 —TpUMeTUIrenTas
22. Hanumute CTpyKTypHBbIE (GOPMYJIIBI U JaiiTe Ha3BaHUE 110 CUCTEMAaTUYECKOW  HOMEHKJIAType:
JUATUIIN30IPUITAIIMETAH
23. Hanummure ctpykTypHble pOpMyIIbl CIEIYIOMNX YIIIEBOJOPOIOB U 1aliTe Ha3BaHUE IO palo-
HaJIbHOW HOMeHKJatype: 2,2,3 - TpuMeTuiI0yTaH
24. Hanumure CTpyKTypHBIE (POPMYJIIBI M JTaliTe Ha3BaHUE 110 CUCTEMAaTUYECKOW  HOMEHKJAType:
JUMETHIITUIMETaH
25.Hammmure cTpykTypHBIE (OpMYIIBI CAEAYIOMINX YTIEBOAOPOIOB U JaliTe Ha3BaHUE TIO PAIIMOHATb-
HOI HOMeHKJaType: 2,2,4,-TpuMeTu, 3-3TUIreKcat
26. HanumuTe cTpyKTypHBIE (DOPMYIIBI U TaliTe Ha3BaHUE 0 CUCTEMATUYECKON  HOMEHKJIAType:
TPUMETUIIMETAH
27. Hanummre ctpykTypHble pOpMYIIbl CIEIYIOMUX YIIIEBOJOPOIOB U JalTe Ha3BaHUE 110 PALUO-
HaJIbHOM HOMEHKJaType: 2,2,3,3-TeTpaMeTHIINEeHTaH
28. Hanumure cTpyKTypHBIE (DOPMYIIBI U JaliTe Ha3BaHUE IO CUCTEMAaTUYECKON  HOMEHKJIaType:
JUTPETOYTHUIIIMMETUIIMETaH
29. Harmumure cTpyKTypHBIE (OPMYITBI CIASAYIOMMX YTIAEBOAOPOIOB U JalTe Ha3BaHUE 10 PaIlio-
HaJIbHOM HOMEHKJIaType: 2,4-1uMeT1, 3-n30IpONUIreKCaHTaH
30. Hanumure cTpykTypHbIe GOPMYJIIBI U JaiiTe Ha3BaHHE [0 CUCTEMAaTUYeCKOW  HOMEHKJaType:
METWIIUN30IPOIUIMETaH.
1. HaszoBute 1mo MexayHapoIHOH HOMEHKJIAType
H;C-CH=CH-CH=CH;
2. Hamummute cxemy B3aumMoaecTBus 1,3-0yTaaueHa ¢ 0THONH MOJIEKYJION Opoma.



3. Hanmmure hopMyny HECUMMETPHYHOTO TUATIIIITUICHA U HA30BUTE €0 MO0 MEXKTyHAPOIHOW HO-
MEHKJIATypE.
4. Hannmmre cxemy B3aMMOZEMCTBYS IPONMIIEHA C CEPHOM KUCIOTOM U HA30BUTE NMPOAYKT PEAKIIUH.
31 . HazoBure no pauoHaIbHOM HOMEHKJIaType
HC=C- (liH —CHs
CH;
32. Hanmumure cxemy nosrydeHus 1,3-0Oyraguena u3 3TuiioBoro cnupra (rmo merony Jledenena).
33. Ha3zoBure 1o MeXAyHapOJHOW HOMEHKIIAType
(H3C)2 —C=CH-CH=C- (CH3)2
34. Kakoe u3 aByx ykazanHbix coenunennit HsC — CH = C H- CHz u
H3C — CH; — CH; — CHj3 okucinsieTcs pacTBOpoM lepMaHranaTa kaniusi? HazoBure ero mo mMexayHa-
POHON HOMEHKJIATYpE U MIPUBEIUTE CXEMY PEaKIIUHU.
35. HazoBute 10 paliMoHaIbHONH HOMEHKJIAType
HC=C - ClH — CHZ — CH3
CH;
36. Ykaxxute MeXaHU3M MpucoequHeHus opoma k 1,3-0yranueny.
37. HazoBure 1o MEXAyHapOJHOW HOMEHKIIATYpe
H3C—|CH—CH:C—CH3
CH;
38. Hanumure cxemy NpUCOEAMHEHUSI XJIOPUCTOTO BOJOpoia K mporuieHy. OObsICHUTE Ha 3TOM NpU-
Mepe npaBuiio MapKOBHUKOBA C MO3ULMU JIEKTPOHHON TEOPUHU.
39. Ha3oBuTE 110 MK TyHAPOTHON HOMEHKIIATYpPE
HsC - (|3 = C| —CH3z
CH; CH; |
CH;
40. HanmmuTe cxeMy MOJIy9eHHUS MTPOITUJICHA U3 MPOIHUIIOBOTO CIIUPTA. Y KAKUTE MEXaHU3M PEaKITHH.

41. Ha3zoBuTe 1o palioHaJIbHON HOMEHKJIAType
H3C - CH-CH=CH;

CH;
42. YKaxuTe MEXaHU3M peaklMy MpUcoequHeHus OpoMa K aTuiieHy. Kak Ha3pIBaroTCs peakuuu npu-
COEIMHEHUS TaKOro Tumna’?
43. Hanumure CTpyKTYypHYIO GOPMYITy CHMMETPUYHOTO TUHU30MPONMIITUIICHA.
44. Hanumure cxeMy OKMCIEHHUS MPONHIEHA PaCTBOPOM MapraHIlOBOKHUCIIOTO Kallusl B MATKUX YCIIO-
BUsiX (peakuus Baruepa).
45. Ha3zoBuTe 1o palilioOHaJIbHON HOMEHKIIATYpe
HzC =CH-CH-= CH2

46. Hanmumure cxemy B3aumo/eicTBus 1-0yTeHa ¢ BoJoH.
47. Hanmmure cxeMy NMoJauMepU3anny dtuieHa. KakoBo MpOMBINUIEHHOE 3HAYEHHE TaHHON PEaKINK?
48. Hamummre cxemMy B3aUMOJICHCTBUS AUBUHUIIA C OJHOM MOJIEKYJIOH OpOMHCTOrO BOAOPOAA.
49. HazoBuTe 110 panoHaIbHOW HOMEHKIIAType

HzC =C- C2H5

CoHs



50. Hanumute cxemy nosyuyeHust MeTuiareTuiesa u3 1,1-agudpomnponana.
51. Hanmummure CTpyKTypHYIO GopMyny 3-meTmiOyTuHa-1.
52. YKaxxute MEXaHU3M pEaKLUy MOJyYEHHS 3TUIIEHA U3 COOTBETCTBYIOLIETO rajloreHOIPOU3BOIHOTO
B IIPUCYTCTBUH CIIMPTOBOI'O PACTBOPA IIENOYH.
53. Ha3zoBure 1o MeXAyHapOJHOW HOMEHKIIAType
CH;—-CH = (lj —CH3z
i
CHs
54. YkaxxuTe KaueCTBEHHbIE PEAaKIIMY Ha JABOWHYIO CBs3b. Hanummre cxeMbl peakiuu.
29. HazoBuTe 110 MEXIyHApPOIHOW HOMEHKJIIAType
H3C—CH2—CH= C—CHz—CHz—CHg

H;C—-CH- CH;
55. Hanummmre cxeMy OKUCICHHUS CHMMETPUYHOTO TMMETHUIIITUIICHA XPOMOBOM CMECHIO (SHEPTUYHOE
OKHUCIICHUE)
56. HazoBute coegMHEHUS 10 CUCTEMATUYECKON 1 palluOHAIbHON HOMEHKJIaTypaMm:
A) CH3 - C=C-CH- CH3
|
CHs;
b) CH3; — CH- C = C- CH- CH3
| |
CH; CHs

57. Kakue yrieBoJopo/ibl MOXKHO MOJYYUTh IPU AEMCTBUM CIIMPTOBOIO pacTBOpPA LIEJIOYH Ha!
A) (CHz);— CH — CHBr — CH; Br

b) 3-metun, 1,2-nuxnopOyran
58. HazoBute 1o paliioHaqIbHONH HOMEHKJIAType

HC=C - ClH — CH2 — CH3
CHs

59. Hannmute cTpykTypHYIO hopmyny mpem-0yTUialeTHIeHa U HA30BUTE €0 10 MEXIYHAPOIHON
HOMEHKJIAType.
60. Hanumure cxeMy oOpa3oBaHus alleTUIEHU1a MeJTH.
61. I[IpoBenute peaxmuro Kydeposa c:

A) nponuH

b) Oyrun-2
62. JlaliTe Ha3BaHUS MO CUCTEMATUYECKOUM U pallMOHATBHONW HOMEHKIIATYypE:

A)H3;C-CH-CH;-C=CH

C,Hs
b) H,C=CH-CH=CH
63. Mcxons u3 arieTnsieHa moixyIuTs OyTHH-2.
64. Kakue yrieBo1opo/ibl pearupyroT ¢ CHHUIBHON KUCIOTOMH?
A) 3-meTnnbyren-1 b) 3- menmun6yTun-1
65. Hanumute cTpykTypHbIE (OPMYIIBI CIIEIYIONUX COSTMHEHUI:
A) 3,3,4,4,-teTpaMeTHIITIEHTHH-1
b) MetunyTunaneruien
B) 3-metunOyTtun-1
I') CsHg
66. Kakue yrieBomopo/ bl MoJydaTcs Mpu ACHCTBUH CIIUPTOBOTO PAcTBOpA IIEIIOYH Ha 3-XJIOpOyTaH.
67. Kakue yrieBoopoibl pearupyroT ¢ aMHIOM HaTpUs:



NPONHH; JUMETHIALETHIICH?
68. HanumuTe 1 Ha30BUTE 1O CUCTEMAaTUYECKOW HOMEHKIIATYpE U30MEephI 3-MeTHIOyTHH-1.
69. HannmuTe peakuuu CTyneH4aToro ruipupoBanus 2,5-muMeTwirekcut-3. Hazosure oOpasyromiue
YIIJIEBOAOPO/IBI IO CHCTEMATHYECKO HOMEHKIIATYPE.
70. HanumuTe XMMUYECKHE PEAKIIUU TPU IIOMOIIH KOTOPBIX MOKHO OTIMYUTH MPONHIIALETHIICH OT
METHJI-3THII-aIlCTUIICHA.
71. Tlomyuynte BCeMH N3BECTHBIMHU CIIOCOOOMMU:
a) STUIIOCH30T;
0) Tomyour;
B) U30IMPONMIOCH30IT;
') OPTO-KCHUJIOJT,
1) mapa-KCHJION:
72. O0bsACHUTE MEXaHU3M H MTPOBEANTE HUTPOBAHUE COCTUMHEHHNA:
a) XJ0pOeH301a;
0) mponuibeH3oma;
B) HUTPOOEH3011a;
r) OeH3anbaeruaa:
73. B kako# mocie0BaTeIbHOCTH CIIEAYET IPOBECTH PEAKIIUH, YTOOBI MOIYYUTh, UCXOJIs 13 OeH3071a:
a) M-HUTPOXJIOPOEH30IT;
0) 0-HUTPOXJIOPOCH30IT,
B) M- HUTPOXJIOPOEH3011;
r) n-cyiabhoOpoMOeH301T;
1) 0- cysibhoOpoMOEH30IT:
74. B peakuuro @punensa-Kpadrca BBeaure:
a) STWJIOEH30J ¥ XJIOPUCTHIN STHIT;
6) TOJIyON U OPOMUCTBIN M30MPOIHI;
B) O€H30J1 U STUJIOBBIH CIIUPT;
I') BTOPUYHBIA OpOMOYTHII U M30ITPONMIIOEH301T;
75. 13 GeH3oia moJIy4duTh 1mapa-ToIyosCcynb(OKUCIIOTY.
76. VI3 6eH301a nmomy4uTh opTo-Kcunoi (1,2- numernnden3on)
77. VI3 Gen3oia moJiyduTh KyMOJ (M30TPOMUIOEH30)
78. VI3 6eH301a NOMyYUTh Napa-nmponuian300yTHIOeH307.
79. V3 GeH3051a MOTyIUTh METa-TUITHIOSH3OJT.
80. U3 6en3o1a nomyuuTsh napa-pTopOeH30MHYI0 KHCIIOTY.
81. 13 GeH30a MOTyIuTh METa-THHATPOTOIYO.
82. U3 6eH30:1a MOTyYUTh OPTO-AUXJIOPOCH30MHYIO KUCIIOTY.
83. 13 6eH3omna moiny4uts 2,4,6,-TpUMETHIOPOMOCH3O0T.
84. 13 6eH307a MOTyYUTh MeTa-IUATUIOCHOICYIb()OKUCTIOTY.

TpebGoBanus k 0pOpMIICHHIO 0TYETA O J1A0OPATOPHOI padoTe MO0 MOIYJIIO 2
«Opra}mqecxaﬂ XUMMUD»

Otuera opopmisieTcs: B 1ab0OpaTOPHOI TETPaAIH.
Conepixkanue oTyera:
MOPSAIKOBBIM HOMEp 1a00paTOpHOM pabOThI, €€ Ha3BaHUE;
1eJTb paboTHI;
3aJlaHuE;
KpaTKoe TEOpEeTHUECKOe BBEACHUE K TaHHOU padoTe;
Ha3BAHHE OIIBITOB,;
oopmIIeHHEe Pe3yIbTaTOB ONBITOB B COOTBETCTBHHU C NMPEABABISIEMbIMUA TPEOOBAHUIMHU.
3amura 1a00paTOPHO pabOTHl OCYILECTBIIAETCS HAa 3aHATHUHU, CIEAYIOIIEM IOCIE €€ BBIIOJIHEHUS.
[Tpu 3amuTe CTyIEHT J0JDKEH MPEICTaBUTh OTYET MO JabopaTOpHO#M paboTe, COCTaBICHHBIHN 1O Mpe-



JIO;)KEHHOM BBIIIIE CXCMC, NOSACHUTL BCC MPUBCACHHBIC PACYCThl U BBIBO/IbI, BBIIIOJIHUTD CBOH BapUaHT
3ajIaHusl 10 TeMe JTabOPaTOPHOM paboThI (PEIINTh 331a4y MM COCTABUTh YPABHEHUS X UMHUYCCKUX pPe-
aKIui).

TecToBblIe 321aHKs JJIA TEKYLIEr0 KOHTPOJIsSi 3HAHUI 1o pa3aenay 6: «Teopernueckue oc-
HOBbI OPraHUYECKOi XUMHHU. YT1eBOA0POAbI (AJIKAHBI, AJKEHbI, AJIKA/INEeHbI, AJTKUHbI, APEHbI)»

BajieHTHOCTB yrJiepoJa B IpolNiaHe paBHA:
+4

w N oo

SIBileHHe CylIeCTBOBAHHMS HECKOJIbKHX BelleCTB OJMHAKOBOIO COCTaBa, ¢ OAHOW U TOM
JKe MOJIEKYJISIpHOH Maccoil, HO ¢ Pa3HBIM CTPOEHHEM MOJIeKYJ — 3TO:

aM(pOTEpPHOCTH

TOMOJIOTHSI

+U3oMepuU

AIUTOTPOTIHS

BemecrBa OyTaH u n300yTaH SIBJISAIOTCA :
+uzomMepamMu
aHTUIOJaMU
AJJIOTPOIIHBIMHU BUAOU3MEHEHUSIMU
rOMOJIOTaMH

Kakue u3 nmpuBeleHHbIX HHKe BellecTB siBjsieTcss usomepom coequnenuss CHz—( CHy)s —-CH3?
+CH3 —CH(CHj3)— C(CH3); —CH3
CH3z —C(CHs), —CH3
CH3 —~CH(CH3)— CH(CHgz)- CHj3
CH3z —C(CH3)s —CH3

Yro0bl Ha3BaTh pa3BeTBJEHHBIH YIJEBOAOPO], CHAYAJA HYKHO:
+BBIOpATh CaMyIO JJIMHHYIO IEMOYKY aTOMOB YTJepojia
yKa3aTh Ha3BaHUS PATUKATIOB
yKa3aTh NPUHAJIEKHOCTh K KJIAaCCy BELIECTB
YKa3aTh PACIOJI0KEHUE PAIUKAIIOB

Bemectra CH; -CH; m CH3 -CH,; —CH3; saBasiioTcs :
n30MepaMu
+TOoMOJIOTaMHu
AJUIOTPOIHBIMU BUJIOM3MEHEHUSIMU
paavkazaMu

ATOMBI yIjiepoJa B aJIKaAHAX HAXOAATCS B COCTOSIHMH:
S p- TUOpHUIU3AUN
pp- THOpHUAM3AITIN
+sp°- rHGpHAM3AIIH
B HETUOPUIHOM COCTOSIHUU



IIpumep peakuuu 3amMelieHHs &
+Cy, Hg +Cly, —....
CoHs+[O]+ HO —...
C,Hy +HCI —...

C,Hs +H,O —...

Bux m3omepum, xapaxkrtepHblii 11 OyTeHa -2 1 HeCBOMCTBEHHbIN OyTeHy -1:
U30MEPHUsI YTIIEPOAHOIO CKEJIETa
OITUYECKAs
+reoMerpuueckas
IIOJIOKEHUS JBOMHOW CBS3U

ITenTen-1 1 rexcen-1 ABJIAIOTCA
OJHHM U TEM K€ BEIECTBOM
CTPYKTYPHBIMH U30MEpamMu
F€OMETPUYECKHUMH U30MEpaMu

+ romMoioraMmu

B mouiexyJie 2,2-nuMeTWIIOyTaHA TUII THOPUAN3ALMH ATOMHBIX OpOUTAJIeil aTOMOB yriiepoaa
+TOJIBKO Sp
TOJIBKO Sp°
sp® u sp?
sp, sp” u sp

@®ynkuuoHaabHyo rpynny -HC=O coaep:xat MojieKyJibl
CJIO’KHBIX 3(prpoB
CIIUPTOB
+aJbACrui0B
KapOOHOBBIX KUCIIOT

Haub6os1ee pacipocTpaHeHHbIH BH/I XUMUYECKOH CBSI3M MeKAy ATOMaMH YIJiepoJa B OpraHuye-
CKHX BelllecTBax

HOHHAsA

KOBaJICHTHAs HEMOJIApHAas

+KOBaJIEHTHAs IIOJISIpHAs

MeTaIn4ecKas

Teopusi XUMHYECKOT0 CTPOECHUSI OPTAHMYECKUX COeJMHEHUI MpeIJIoKeHa:
M.B. JIoMOHOCOBEIM;
J.1. MeHeneeBbIM;
+ A.M. ByTtnepoBsim;
N.A. bepuennycom.

BasienTHOCTh aTOMA yriiepoaa B 3tuiiene CH,=CH; paBHa
JBYM
TpeM
‘+4eTeIpeM
IIATHU

I'omosornyeckum PAAOM HA3bBIBAECTCH:
COBOKYITHOCTBH BCUICCTB, COACPKAIIUX OAMHAKOBOC YHUCJIO ATOMOB YIJI€pOoaa,
pAaa BEECTB, UMCHOIIUX OJMHAKOBBIN COCTaB, HO PA3JIMYHOC XUMHUYCCKOC CTPOCHUC,



+psn BemecTB. CXOIHBIX IO XUMHUUYECKOMY CTPOCHUIO M CBOMCTBAM, COCTaB KOTOPBIX OTJIMYAETCS Ha
OJHY WX HeCKoJbko rpynn CHp-;
COBOKYITHOCTbH BEIIECTB, COCTaB KOTOPBIX OTJIMYAETCS Ha OJHY WM HecKoiabko rpynn CHa-;

Yka:kuTe npouecc, Npu KOTOPOM U3 HEOPraHMYeCKHX BeleCTB MOJIYyYATCS OPraHnvdecKue:
I'openue npeBecuHbI
[IumeBapenue
Jpixanue
+dortocunres

B Ha3BaHWU KaKoOro BelecTBa ecTh cyppuke -un
+HC=CH
CH,=CH-CH=CH,
CHg-CEN
CH3-CH=CH-CH3;

Kaxkoii Bua n3oMepuu Ha3pIBaeTcsi NPOCTPAHCTBEHHOM ?
YriaepogHoro ckenera
[TonosxeHns KpaTHOU CBS3U
MexxknaccoBas
+LHC- U TPAHC- U30MEPHUSL

B mosiekys1ax KakuX BellecTB 00513aTeJIbHO MPUCYTCTBYET IUKJI?
+apeHbl
AJTKEHBI
AIKUHBI
KapOOHOBBIE KUCIIOTHI

CKO0/1bKO YIJIeBOI0PO/I0B N300pakeHo ¢popmynamu?

HZ
HZC C
H3C C C CH3
H2 H2 CH3 CH3
H2C—CH3
CH3
H.C C CH C—CH
3 H2 2 H2 3
+0IUH
Ba
TpH
qeThIpe.

Oo0mas ¢opmyaa ajnkaHoB:
Cn H2n
Cn H2n—2
+ Cn |'|2n+2
Cn Hn



Ob0mas ¢gopmysa ajlKeHOB:
+ Cn H2n
Cn H2n-2
Cn |_|2n+2
Cn Hn

Ob0mas ¢opmysia aIKHHOB:
Cn H2n
+Cn H2n-2
Cn H2n+2
Cn Hp

MoJieKyJibl JIKEHOB COAEPKaT :
JIBE IBOMHBIE CBS3H
TOJBKO OJIMHAPHBIE CBS3H
JIB€ TPOMHBIE CBS3U
+01Hy IBOMHYIO CBS3b

B >TeHe aTomMbl yrijepoaa HaxoAATCs B THOPUIAHOM COCTOSIHUU:
S
2.

+s£)2

sp

CBsi3u Mexy aTOMaMH YIJiepoja B ITeHe:
+01Ha G- CBSI3b U OJIHA T- CBA3b
JIB€ G - CBSI3U
JIBE T - CBSI3U
TPU T - CBS3U
Peakuus CH, = CH - CH3 + HCl — CH3 — CH(C') —CHgs3
NMPOTEKAET COrJIACHO NPABUJLY:
byrneposa
+MapKkoBHUKOBA
MeHaeneeBa
3uHMHA

BemectBo, ¢popmyaa koroporo Cg Hg, oTHOCHTCH K KJIaccy :
AJIKaHOB
AJIKUHOB
AJIKEHOB
+apEHOB

OcHoBHBIC HANIPaBJICHUSI IPOMBIILICHHOH NepepadoTKN NPUPOTHOIO rasa:
+TOIUIMBO, HICTOYHUK SHEPTUU
noJjryyeHue napapuHoB
MIOJIy4YEHHUE MOJTUMEPOB
IIOJIyYEHUE PACTBOPUTEIIEN



Kaxkoii xumuuyecknii MeTO UCIOJIL3YIOT J1JISl IEPBUYHON MepepadoTKn HepTH
C)KMTaHUE
paszioxxeHue
+dpaxroHHas meperoHka
KpPEKHUHT

M cToYHUKOM, KAKUX YIJI€BO0POA0B SIBJISCTCH KAMEHHOYI0JIbHAasi CM0J1a?
MIpEeaEIbHBIX
+apoOMaTUYECKUX
HENPEAEIbHBIX
ukIionapaduHoOB

IHouyemy nmepepadoTKa yriisi HOCUT Ha3BaHUE CYXOil TePeroOHKH
+mpoBoauTCs 6€3 JoCTyma BO3yXa
6e3 JocTymna BoJbl
OCYLIAIOT MPOIYKTEI
MEPErOHSIOT CYyXUM apoM

I'1aBHBIM KOMIIOHEHTOM MPUPOIHOTO ra3a siBJsieTCcsl
9TaH
OyTtaH
OeH3011
+MeTaH

IIpu TepMHYECKOM KpPEeKHHIe U3 MOJIEKYJ AJIKAH 00Pa3ylTCs MOJIEKYJIbI
AJIKAHOB
aJIKaHa ¥ alIKuHa
+aJIkaHa U aJIKEHa
AJIKEHOB
Yucao rpynn CHy-, oTiIM4a0mmx no coCTaBy 3TaH M NMPONAH PABHO:
+OgHOMY
ABYM,
TpéM,
YETBIPEM.

H
H,C—C—C—C—CH,
H, H, |

2 2 CH

VI 3

Ha3Banmue yriieBogopoaa ¢ (popMy.Jioii:
4-MeTHUIIIeHTaH,
2-METUJITPOTIaH,
3-METHIINEHTaH,
+2-MeTHIIIEHTaH

IIpouecc, ypaBHeHHE KOTOPOI0 NPEACTABJICHO HUKe, HA3bIBACTCH:
JETUAPUPOBAHUEM,
puGOPMUHTOM,
KPECKHHT'OM,
+rUAPUPOBAHUEM.



— kat., t,
H,C——C—C—CH, + 2 . HC—C—C—CH
H H * H, H 3
2 2
KakoBo MUHUMAJIbHOE YK CJIO ATOMOB YIJIEpoa B apeHax?
4
5
+6
.

3amectureau I poxa opueHTHPYIOT peakIMU 3JIEKTPOPUILHOI0 3aMelleHusl B 10J10-
JKeHHue IUKJIA:

2,6

3,5

2,5

+2,4,6

B npoaykre peakuuu Bropua 4yuci10 aToMo0B yrjiepoaa 1o CpaBHEHHIO ¢ HCXOJIHBIM raJjore-
HAJIKAHOM:

OCTacTCs MPEKHUM

+yIBanuBaeTCs

YBEJIIMYMBAETCSA Ha OIUH

YMEHBIIAETCSA BABOE

OCHOBHBIM NPOIYKTOM JerHAPATALMU CIMPTA, UMeEIoIero (opmMy.ry
CH;
I
CH;-CH- C-CH,-CH; saBasieTcs:
|
CH; OH
+2,3- IUMETUIIIEHTEH-2
2-3TUN-3-MeTWIOYTEeH- 2
3,4-TuMeTHIIIIEHTEH-2
2,3-muMeruanenTed-1

IIpu TpuMepu3anuu aneTHIeHa 00pa3yercsi
IIUKJIOT€KCaH;
TEKCHH;
TEKCEH;
+0eH301

/Be 1BOMHBIEC CBA3U COACPKATCH B MOJIEKYJIe
Kay4yyKa
+0OyTanueHa
IUKJIONpPOIaHa
aleTUIICHa

Haiinure ypaBHeHHs, KOTOpPbIE OTPAKAIOT MPOLECC KPEKHHIa
+ CgH13 —C4H1g + C4Hg
nCoHy — (-CHp-CHz- ),
CH4 + 20, — C0, +2H,0
CgHig — 8C + 9H5



Kak oTiu4uTh aneTnsieH OT MeTaHa
+ M0 cCrIOCOOHOCTH 00eCIBEUNBAaTh OPOMHYIO BOTY
ropeTh OECIIBETHBIM TIAMEHEM
00pa30oBbIBATH B3PHIBOOIIACHBIE CMECH C BO3IYXOM
pasznarathCsi IpHU HArPEeBaHUU

Camblii pacnpocTpaHéHHBIN B IPUPO/E YII€BOAOPOI
OyTaH
MasyT
+MeTaH
aUEeTUIICH

B npoMBbIILIEHHOCTH apOMaTHYEeCKHe YIJIEBOOPO/AbI MOJIYYAI0T U3...
+HedTH,
MIPUPOJTHOTO Ta3a;
OCTaTKOB FOPHBIX MTOPO/T;

Topda.

ApoMaTHyecKHe YrjieBoI0PO/ibl TOPAT KONTAIIUM IJIAMEeHeM IOTOMY, 4TO...
B HUX Majla MaccoBas 10 BOJOPOJA;
+0HM cozepkar 00JIbIIOE KOJIUYECTBO YIIIEPO/a;
OHH TOKCHYHBI;
B HUX HET aTOMOB KHCJIOPOJa.
Kakoii Henpee/1bHbBIA YIJI€BOI0PO MOKHO NOJY4YUTh U3 1,2-1uOpomOyTana
CHBr-CHBr-CH,-CH3 B peakuuu co CHHPTOBBIM PACTBOPOM I'MAPOKCHIA KaIus?
+CH,=CH—-CH,—CHgs;
CH =C—CHjs;
CH,= CH-CH=CHjy;
CH=C-CH,-CHg;

Pa3nen 7 «Kucnopoaconepxamue coequHenus (Couptel, GeHobI, MpocThie 3(hUphl. ANbAETHAb U
keToHbl. KapboHoBble kucnoTsl. CrioskHbie 3gupsl, JKupsl. Mbuia.)»

Bonpocsl 14151 cobecenoBanus nmo pasaeny 7 «Kuciaopoacoaepxamniue coeuHeHU
1. Hantucatb cTpykTypHBIE€ (POpMYIIBI H30MEPHBIX CIUPTOB ¢ obuiei popmynoit CsH120. Ha3oBUTE MX
U YK@XXHTE TICPBUYHBIC, BTOPHYHBIC M TPETUIHBIC CITUPTHI.
2. Hanumwmre ¢popMyity CiMpTa U OKUCIHTE €ro: 2-MeTHI0yTaHod-2; 3-MeTuin0yraHoi-1; Oyranon-2.
3. Hanucarp peakuuu aeruapaTanuy coupra (MEXMOJEKYISHYI0 U BHYTPUMOJIEKYISIPHYIO): Mpoma-
HOII-2;
4. Tlony4yuTh CUPT U3 aJIKEHA U BBECTHU €r0 B PEAKIHUIO0 C MATUXJIOPUCTHIM (Qopdopom (crupt 3-
METHIIOYTaHOI-2;
5. Iloay4uuTh CIUPT K3 TATOT€HONIPOU3BOJHOTO 2-XJI0p 2-METWINPONAH U B3aUMOACHCTBUEM CO IIENIO-
YbI0.
6. Hanmcars cxemy B3auMozeicTBus N-OpoM@eHosa ¢ yKCYCHBIM aHTUIPHUIOM
7. Harucatb cxeMy CHHTE3a pe30pIiHa U3 OEH30IIUCYIb()OKUCIOT.
8. Hamncatp cxeMy OKHMCIIEHHS THIPOXUHOHA.
9. Hanncatp peaknuio nuporamioa ¢ 3 MoJeKyJIaMH YKCYCHOTO aHTUPUAA.
10.  HamumuTe peakiuio mpeBpamieHus: XaopoeH301— GeHon — TpudpomdeHo
11.  Cnenyromyie KUCIOTHI HOTYYUTh U3 COOTBETCTBYIOLINX T'aJOr€HONPOU3BOAHBIX PEISIbHBIX
YIJIEBOAOPOAOB Yepe3 CTaANI0 00pa30BaHUs HUTPUIIA (TPUMETHITYKCYCHAsl KUCI0Ta, METHIIIIPOIH-
JYKCYCHasi KUCJIOTA).



S
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10.
11.

12.

12. Kakue KUCIOThI MOKHO MOJYYUTh IPU OKUCICHUN 2-METHIIIPOIIaHab.

13. Hanumwre peakuuu ruaponusa 1,1,1-tpubpomOyrana, Ha30BUTE MOTY4YEHHbIE COEAUHEHUS U
BBE/IMTE B PEAKIUIO C U30MPOIMIIOBBIM CIUPTOM (3Tepuukanum).

14,  Hanumwure ypaBHEHUE peakMH IPOIHMOHOBOM KUCIOTHI C XJIOPOM, TUAPOKCHIOM HATpHs,
HA30BUTE MOJIYYEHHbBIE COCAUHEHMS.

15.  Hanucats GpopMyibl cCiieyrOLUMX KUCIOT: IPOINEHOBAs KUCIIOTA, 2-METUIIIPOIIaHOBast, N-
bernnenmkapOOHOBas KMCIOTA.

Tunosble ynpa:xxaenus mo pasaeay 7 «Kuciopoacogep:xamme coeiuHeHUs1»

Hanummre cxeMy KHCIOTHOIO THAPOJIM3a IPONUIOBOro 3¢upa MypaBbHHOM KMCIOTHI (ponuiidop-
muara). Ha3oBUTE MpOAYKTHI peakluu.

Hanummre cTpyKTypHYI0 GOpMYITy XKHUAKOr0 Xkupa. Ykaxute. OT yero 3aBUCUT KOHCUCTEHLIUS
KHPOB.

Yro HazpIBaeTCs peakuuel rugporennsanun? Hanummre cxeMy ruiporeHu3alny Tpyuoseara rimie-
puHa. HazoBuTe MpOIyKT peakiuy.

Hanummre cxeMy 11e04HOIO THAPOIIM3a ojeonalbMUTOCTeaprHa. Ha30BuTe 1osyuyeHHbIe POIYKTHI.
Hanwmure cxemy ruiposu3a TpUNaIbMUTHHA C TIOCIEAYIOUINM JeHCTBUEM HATPUS THAPOKapOOHaTa.
Kakyro KOHCUCTEHLIMIO UMEET MOITydaroleecs MbLI0?

Hanumure cTpyKTypHYIO (OPMYITY TBEPAOTO MBUIA. Y KaKUTE, OT YEro 3aBUCHT KOHCHCTEHITUS
KHPOB.

Hanumure cxemy momydeHust naibMuToucTeaputa. Kakoi mo koHcucteHmu oynet sxup?

Kak MOKHO MOJTy4UTh HATPUEBYIO COJIb CTEAPUHOBOM KUCIOTHI (MbLI0) U3 kupa? Hanummure cxemy
MOJTyYCHUSI.

Hanummre cxeMy KHCIOTHOTO THAPOJIN3a 3TUIOBOTO 3(Hpa MOHOXJIOPYKCYCHON KUCIIOTHI.

HanmmuTe cxemy mosrydeH st MPOMMIOBOTO dPHpa YKCYCHOW KUCIOTHI U3 aHTUAPUAA KACIOTHI.
Beisenute popmynsl uzomepusix cnuproB CeH,OH (8 n3omepoB). YkaxuTe nepBUuHbIe, BTOPUYHBIE,
TPETUYHBINA criupThl. Ha3oBUTE UX: a) MO 3aMeCTUTETHLHON HOMEHKIIAType; 0) Mo parmoHaIbHON HO-
MEHKJIaType.

Hanummure ynporieHHble CTpyKTypHbIE GOPMYJIIbI CHUPTOB: a) METHII-ITHII-U30IPONIII-KapOuHoa; 0)
J-BTOP-OyTUI-KapOMHOIA; B) METUJI-IUU3O0NPONII-KapOnuHOIa; T') MPONWI-u300yTHI-KapOHHOIIa; 1)
M30MPONMI-U300yTHII-KapOUHOA; €) BTOP-OyTHI-TpeT-u300yTui-kapouHona. HazoBure mo 3amectu-
TEJIbHOM HOMEHKJIaType.

13.HanmmuTe ynpoIiieHHbIe CTPYKTYPHBIE ()OPMYITBI M HA30BUTE 110 PALIMOHAIBHON HOMEHKJIAType: a) 2-

MeTHiI-3-rekcaHon; 0) 3-meTun-2-meHTtaHon; B) 3-3Tun-3-rekcanon; 1) 2,2,3,4-teTpameTni-3-
MEeHTaHo; 1) 2,2,3,4,4-IeHTaMeTHIT-3-TeKCaHOJ.

14. HanumuTe ypaBHEHUS peakuuil MOJIy4eHUS M THAPOIU3A: a) HATPUEBOIO AIKOrojsra 2-mMeTui-1-

npomnanosa; 0) OyTuiaTa HaTpus; B) M30IMpoOINUIaTa Kajnus; T) Metuinata Maraus. HazoBure oGpa3yto-
IUeCs COEAUHEHNUS.

15. Hanumure cxemy peakiui, IpOTEKAIOLUUX MPU JEHCTBUM KOHIIEHTPUPOBAHHOW COJISTHOM KHUCIIOTHI (B

NPUCYTCTBUM XJIOPHJA IMHKA): a) HAa M30NPONMIIOBBIN cnupT; 0) Ha OyTWJIOBBIA CIUpPT; B) Ha 2-
MEHTAHOJ; T') Ha JUMETWI-iponmikapOouHoi. Ha3oBute nosyuyeHHbIe COETUHEHUS.

16. Hanmmmre ypaBHEHUs! peakiyii: a) MPONUIOBOr0 CIHHUPTa ¢ MEHTaxJIopuaoM (ocdopa; 6) 3TUIOBOTO

criupTa ¢ TpuxjopugaoMm docdopa; B) 3-mMetun-1-0yranona ¢ tpudpoamuaoM docdopa; T) TUMETHII-
stunkapounona ¢ PCls; 1) mponunusonponunkapounona ¢ PBrs.

17. Hammmute GopMynbl CISAYIONIMX JABYXaTOMHBIX CIHPTOB: a) MeTaHawoi; 0) 1,2-staHmuon (3TH-

neHrnukoins); B) 1,1-stanauon; r) 1,3-nponanauon; x) 1,1-nponanauorn; €) 2,2-mponananon; x) 2,3-
nuMeTtun-2,3-0yranauon; 3) 1,5-nearananon. Kakve m3 HUX HEyCTOWYUBHI M B CBOOOTHOM BHJE HE
cymecTByOT? UTO ¢ HUMH MTPOUCXOTUT B MOMEHT 00pa3oBaHus? Hanmummre cxeMbl mpeBpaiieHui.

18. Kak MOKHO MOJYy4UTh ITMKOJIU U3 YIII€BOJOPOJIOB:

a) CH2=CH-CH2—CH3 6) CH3—CH=CH—CH3 B) CH3—CH-CH=CH2 CH3



Hanumwure cxemsl peakiuii. Ha3oBUTE rIUMKOJIM U UCXOIHBIE YTIIEBOJIOPOIBI.

19. BeiBegute popmyiibl Bcex MpocThiX 3pupoB u n3omepHbix um cnuptoB C4Hi10O. HazoBute coenmne-

HH.

20. Hamummure ¢opMynsl: a) aunponuiaoBoro 3dupa; 0) >TiOyTuioBoro 3d¢upa; B) STHI-TPET-

2

n300yTIIIOBOTO 3(upa; T') AU-BTOp-OyThiaoBoro 3¢gupa. Kakue w3 HUX HA3BIBAIOTCS CMEIIAHHBIMH
npoctbiMu ddupamu? HazoBute Bee 3pHUpHI 110 3aMECTUTENILHOM HOMEHKJIIATypE.

1. Hanmmure GpopmMynisl: a) STUIABUHIIOBOTO 3¢upa; 6) METHIBUHIIOBOTO 3(QHpa; B) MPONUIAJUIHIOBO-
ro a¢dupa.

22. BeBeaute GOpMYIBI BCEX BO3MOXHBIX: a) METHJIOBBIX 3(DHpOB IimIleprHa; 0) STHIOBBIX 3()UPOB

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34

35

36

37

sTHIeHrIMKois. Ha3oBure coennHeHus.

Kakwue coequHenus moxydaroTcs MpH B3aUMOJICHCTBUU: a) IPONKIaTa HATPHSI C XJIOPHUCTHIM IPOITHIIOM;
0) sTmiata HaTpus ¢ 2-OpOMIPONAHOM; B) HOAUCTOrO M300yTHiIa ¢ MeTUIaToM HaTpus. Hamummure
YPaBHEHUS PEAKLIUMA.

BeiBenute Gopmynbl Bcex M30MepHBIX anpaeruioB U ketoHoB: a) C4HgO; 6) CsH10O. HazoBure Bce
COCIMHEHUS 110 3aMECTUTEIHLHON HOMEHKIIAType, KPOME TOTO, aJIbJIETH Il 10 PAIlHOHAIBHOM, a KETO-
HbI [10 paIuKaIbHO-QYHKIMOHAIBHON HOMEHKIIATYpaM. YKaKUTE MACISHBINA 1 U30MaCIIsHbIN, BaJlepu-
AQHOBBI M U30BAJICPUAHOBBIN aJIbICTUIbI.

Hanumure GopMynbl U Ha30BUTE MO 3aMECTUTENILHOM HOMEHKIIAType: a) AUMETHII-3TUI-YKCYCHBIN

anbjaerusa; 0) METHI-IPONWI-YKCYCHBIM albJEerujl; B) METHII-U30IPONMI-YKCYCHBIN albJIeru; r) 2-
METUJI-BaJICpUAHOBBIN allbJeTru/I.

Hanumure dopmynbl clieqyonmx aabAerHI0B U HA30BUTE MX IO PAMOHAIBHON HOMEHKIAType: a)
rekcaHai; 0) 2-MeTui-rekcanai; B) 2,3-AuMeTui-lieHTanai; r) 3,3-qu-Mmetun-oyranai.

Hanummre ¢popMyssl clenyromux KETOHOB U HA30BUTE UX MO PaIUKaIbHO-()YHKIIMOHAIEHOW HOMEH-
KnaType: a) 4-rentanoH; 0) 2,4-nuMeTu-3-MeHTaHOH; B) 2-METUJI-3-TeKCaHOH.

W3 xakux ampAeTHI0B WA KETOHOB IPH BOCCTAHOBJICHUH MOTYT OBITH IOJIYY€HBI CITUPTHI: a) METHIIH-
3onponuiakapOuHoi; 6) 1-0yraHoi; B) AMSTHIKApOUHON; T') U300yTHiIKapOuHoa. Hamummure ypaBHe-
HUS peaKIfii BoccTaHOBNIeHHs. Ha3oBHTE abAeTHIbl U KETOHBI.

Kakue coennHeHus noay4aroTcs Opu JAEHCTBUM: @) STUIOBOTO CHMPTAa Ha MPOIMHOHOBBIN anbjerum; 0)
METHJIOBOTO CIIUPTa Ha YKCYCHBIN anmpaerun? HazoBure oOpasyromuecs: coeTuHEHMS.

Hanummre ypaBHEHHs] BO3MOXHBIX pEakIMii ajabA0NbHOM M KPOTOHOBOM KOHJIEHCALIUH, IPOTEKAIOINE
B CMECH JIBYX aJbJCTUJIOB: @) YKCYCHOTO U MPOMUOHOBOTO; 0) YKCYCHOTO M MAacCJsSHOTO; B) YKCYCHOTO
U TPUMETUIIYKCYCHOT0; I') MacisiHOTO U u3oMaciisiHoro. HazoBure noimydeHHbIe COSMHEHUS.
Hanummre cxeMbl peakiuii, Mpu KOTOPBIX ITyTEM OKHCIIEHHUS COOTBETCTBYIOIIUX CIUPTOB MOTYJarOT-
Csi: a) M3OMPOIUIYKCYCHBIM ajbaeruia; 0) MeTUI-BTOp-OyTUi-KeToH; B) 2-MeTuinOyTtanan. Hazosure
MCXO/IHBIE CITUPTHI.

Hanummre ypaBHeHMs peakiil MOJy4eHMs ajbJETHI0B M KETOHOB, KOTOpblE 00pa3yloTcs, €ciiu
MOJIBEPTaTh NETHIPUPOBAHUIO CIHMPTHI: a) W3OMPOIMIOBKIA; 0) BTOp-OyTHikapOuHONI; B) 3-MeThi-1-
Oytanou; T) 3-meTuin-2-0yranoin. HazoBure oOpasytommecs: COeAMHEHUS

Hanumwure ¢opmynsl kucnor: a) 2-MeTUI-TEKCaHOBOW; 0) S5-MeTHII-TeKCaHOBOHM; B) 2,3-IMMeTHII-
NEHTaHOBOM; T) 3,3- TuMeTHI-NeHTaHoBOW. Ha30BUTE 3TH KUCIOTHI IO pallMOHAIbHON HOMEHKIIATYpe.

. Hartmmmure popmynter cnemyromumx kapOOHOBBIX KACIOT M HA30BUTE MX TI0 3aMECTHTEIHHONH HOMEHKIIA-
Type: a) AUMETHI-3TWI-yKCyCHast; ©) o, [, Y-TpUMeTHJI-BaJlepUuaHOBas; B) METHUJI-U30IPOIHI-
YKCYCHasl; T) B-METHII-0-3THII-MACIISTHAS, 1) METHII-0L TPET-U300yTHII-YKCYCHASI.

. BeiBenute opmyinbl Bcex m3oMepHbIX KapOoHOBBIX KucioT CsHioO2. Ha3oBuTe MX MO 3aMecTHTENb-
HOM U panMoHaIbHON HOMeHKIaTypaM. KakoBo of1iiee TpuBruanbHOE Ha3BaHUE ATHX KUCIOT?

. Hanmnmure ypaBHEeHUs peakluil MoJIyuyeHHs: a) YKCYCHOKHUCIIOTO Kaiusi; 0) MpornOHOBOKHCIIOTO
aMMOHUSI; B) OapreBoil cou 2,3-TUMETHIINIEHTAaHOBOM KUCIIOTHI; I') CTEApUHOBOKUCIIOTO HATPHUS; 1)
NaJIbBMUTHHOBOKHCIIOTO KaJIbLIUs

.Kakne nomydaroTcsi KapOOHOBBIE KHUCJIOTHI, €CIIM OKUCIUThH CIUPTHI: a)TpeT-u300yTrikapounom; 6) 1-
OyTaHout; B) n300yTUIIOBBIIA; I') BTOp-OyTHiakapOuHoi. HamummuTe cxemsl peakiuii. HazoBuTe KMCIOTHI
U IPOMEXYTOYHOOOPA3YIOLINECs COEAUHEHUS.



38. Hanmmure ypaBHEHUs pEakiUii MEXIy CICIYIOUIUMH COCTUHEHHSIMH: a) MPOMHOHOBAS KUCIOTa U
MPOIUIIOBBIM CIUPT; 6) MacisiHAsE KUCJIOTa U U30IMPONUIIOBBIN CIUPT; B) 3-METUIOYTaHOBAsI KUCIIOTA U
METHUJIOBBIM CHIHPT; T') YKCyCHas KHCJIOTAa M METHWIITWIKApOWHOJN;, 1) M30MAacisiHas Kuciora u 1-
Oyranon. HazoBute oOpasyromuecs coenunenusi. Kak HaspiBaioTcs 3ty peakinun? KakoBa ocoben-
HOCTb WX MpoTekanus? Kakum myTeM MOXKHO YBEIUYUTh BBIXOJ MMPOTYKTOB TAKHX PEAKIIHiA?

39. Hanumure ypaBHEHUsI peakiuil 3TepuduKalnny, Ipyu KOTOPHIX MOJIYYaIOTCA: a) YKCYCHOIPOIUIOBBIN
3¢up; 6) YKCYCHOM30IPOIUIIOBEIH 3(hup; B) MypaBEUHOOYTHIIOBBIN (PHP; T) MAaCISTHOITHIIOBBIN 3(up;
1) TPOITMOHOBOAMUJIOBBIN d(PUP; €) ITHIIPOIHUOHAT; K) METHJIALeTat; 3) dTuidopmuar. HazoBure uc-
XOIHBIE COCIMHEHUA. YKaXXKUTE yCIIOBHUS peakuuil. Kak mHaye MOXHO Ha3BaTh IOJYy4aeMbIE COEIH-
HeHusA?

40. HanuuuTe ypaBHEHUs peakluil, IPOTEKAOIUX [IPU B3aUMOJEHCTBUM: a) YKCyCcHOU KuciaoThl ¢ PCls;
0) mpornoHoBoM KHCIOTHI ¢ PBrg; B) Macmsauoi kuciotsl ¢ PCls;r) 3-MeTHIIOYyTaHOBOM KHUCIIOTHI C
PBrs. HazoBute oOpasyronuecs: mpou3BOAHBIE KUCIOT. UTO HAa3bIBaCTCS KUCIOTHBIM OCTATKOM (aIlH-
J0M)?

TecToBble 3a7aHus IS TEKYIIEr0 KOHTPOJISI 3HAHUI 1o pa3aeny 7 «Kuciiopoaconep:xaume

coe/IMHEeHUS»
YkaxkuTe BelleCTBO, BhINAa0MIee U3 0011ero psja:
CHz;-CH,-OH

+ HO-CH;- CH;- OH

CH3; OH

CH;—- CH;—-CH;- OH

O6mas popMyJia rOMOJIOrHYECKOr0 PsiAa MpeaebHbIX OHOATOMHBIX CIIHPTOB:
+C,, Hon.1 OH

Cn Hone1 OH

Cn Hon3 OH

Cn Hy, OH

Yucso uzomepubix cnuptoB coctaBa CsH 100 (0e3 onTHYecKMX H30MePOB) PABHO:
JBYM

Tpem

YEeTBIPEM

‘T

TpuBnaabHOE Ha3BaHHE ITAHOJIA:
AJIKOT 0J1b
+BUHHBIN COIUPT
IIUTBEBOU CITUPT
STUJIOBBIN CIIUPT

JlJ1s1 aJIKAHOJI0B He XapakmepHbl peaKuum:
[IPUCOETUHEHNS
3aMElIICHUA
+pa3noXKEeHU
OKUCJICHUA

JlaHa neno4yka npeBpamieHui:
CH3— CH;—- CH,;—- OH + HBr — X3+ NaOH (cniupt) t — X3+ H,O (H+) — X3
BemectBo X3 Ha3bIBacTC:

nponaxoiu-1



pOMNaHo-2
+hOporaHalb
2-6poMIponan

C noMoIIbI0 KAKOT0 PeareHTa MOKHO Pa3JIMYUTh ITAHOJ U ITHIEHIJINKOJIb?
OpOMHOM BOOM
METAITMYECKUM HATPHEM
+Cu(On),
NaOH

MeTtaHoJ1 NpH HOPMAJIBHBIX YCJIOBHAX NpeacTaBJisieT CO00N:
ra3
+KUIKOCTD
TBEPJI0€ BEIECTBO

Haszanmue cnupra ¢ ¢popmyJioii: CH; — CH — CH - CH3
|
CH; OH
2-MeTWJI MPONaHo-3
+3 —meTun 6yTaHom-2
2-MeTwi1 OyTaHou-2
2-MeTu1 OyTaHOH

Jlana nenoyka npespamenuii: Cnupt — ajbaeruja — KapoOOHOBasi KHCJI0TAa
Ncxoaubiil crivpT ABJISIETCSA:

+IEPBUYHBIM

BTOPUYHBIM

TPETUYHBIM

ITWJICHIIMKOJIb U IVINLEPHH NPeICTaBJIAIT c000ii:
M30MEPbI
BTOPUYHBIN U TPETUYHBIN CIIUPT
TOMOJIOTH
+1ByXaTOMHBIN ¥ TPEXaTOMHBINA CIIUPT

Ha3zoBuTe npocredimii TpeTHYHBIA CIAPT:
+mpomantpuon — 1,2,3
nponaso -1
2-METHJIIPOTIaHON -2
2,3,4-TpuMeTunnentanon-1

Kakoii cnupt He crioco0eH K BHYTPHMOJICKYJISPHOM AernapaTanuu?
+MeTaHoI
ITaHOJ
2-METHJIIPOTIaHON -2
Oyranon-1

Kakoe u3 npuBeieHHbIX COeIMHEHUH SBJISIETCS CHIIbHBIM SIIOM /ISl YeJ10BEeKa U JKMBOTHBIX ?
I'munepun
+MeTwI0BbIN CIUPT
ben3unoBsiil cnupT
OTUIIOBBIN CIUPT



IIpn KUCIOTHOM IHAPOJIH3Ee dITHIALETATA 00Pa3yI0OTCS
9TAaHOJI U MypaBbHHAaA KHUCJIOTA

+ 3TaHOJ U YKCYCHasl KUCJIOTa

MCTAHOJI 1 MypaBbHUHAA KHUCJIOTa

METaHOJ U YKCYCHasl KUCIIOTa

IIpn HopMaNBHBIX YCJI0BUAX (eHO0 MpeacTaABJIsAET CO0O0M:
ras
HKUJKOCTD
+TBepA0€ BEIIECTBO

IIpoaykT B3aumoaeiicTBus GpeHo1a ¢ HATPUEM HA3BIBAETCSI:
+deHoysT HaTpus
OeH30aT HaTpUs
dbeHunaT HaTpust
QJIKOTOJIAT HATPHUS

IIpoaykramMm B3auMoaelicTBUSI KAKMX BeleCTB SIBJISIIOTCS KUPHI ?
['muuyprHa ¥ HU3MKUX KapOOHOBBIX KHCIIOT
I'nueprHa 1 HEOPraHUYECKUX KUCIIOT
+I'muueprHa v BBICIIUX KUCIOT

Kaxoe u3 BemecTB BBIIIAAA€T U3 00ILEr0 cCIUCKA?
TpHUoOJIeaT TJIUIepUHA
+TpUHUTpAT TIULEPUHA
TpUCTEOpAT INIMLEPUHA
TpUNATBMUTAT TJIMLEPUHA

CoeanHeHne KaKoi CTPYKTYPBI MO’KHO OTHECTH K BOCKam?
CH3COOC16Hz33
+Cy15 H31COOC16Hz3

Ci5 H31:COOC,Hs

CH2 =CH - COOC3 H7

IIponecc npeBpameHus ;KUIKUX :KHPOB B TBepAbIe:
+TuaprUpoBaHUe
TUIPOJIN3
rupaTanus
raJIOT€HUPOBAaHUE

MblLiaa 370:
+COJI BBICIIIUX )I(I/IpHI)IX KUCJIOT
CIIOHBIE YPUPHI KAPOOHOBBIX KHCIOT
CMECh KUPOB M ApOMATHIECKUX J0OABOK
CMECh TJIMLIEPUHA, KPACUTEIIEH.

BemectBa, o0Opasyomuecst Npu ruAposin3e CJI0KHbIX 3GUPOB:
KapOOHOBBIE KHUCIIOTHI
BOJa U CIIUPTHI
+CcrupThl U KapOOHOBBIE KUCIIOTHI
CIIMPTHI U AJIbJACTHU/IbL



CnupT 0CcTaTOK, KOTOPOIr0 BXOJAHUT B COCTAB 'KMPOB:
+rimnepuH

3TaHOJI

3TUJICHTJINKOJIb

METAaHOJI

I'uapon30M )KUPOB MOKHO NMOJTYYUTh KHCJIOTHI:
YKCYCHYIO
OCH30HHYIO

LIABEJIEBYIO
+CTEapUHOBYIO

CunTeTnYecKHne MOIIIMe CpeacTBa:

3arpsA3HAIOT OKPYKAIOILYIO Cpeny

COXPaHSIOT MOIOLIYIO CIIOCOOHOCTD B KECTKOH BOJIE
MMEIOT BBICOKYIO MOIOIIYIO CHOCOOHOCTh B IIMPOKOM MHTEpBaJIe TEMIIEPATYP +BCE OTBETHI
BEPHBI.

BemecrBo, crpykrypa kotoporo CH;—C=CH—CH;—CH=0, na3biBaercsi

CH;
2-MEeTWI-5-0KCOIIEHTEH-2
2-MEeTHIIIIEHTEH-2-alIb-5
5-meTuirexkcen-4-ain
+4-MeTUIIEHTEH-3-A)Ib

I'omoJiorom OyTaHa/s sIBJsIETCS
+rponaHaib
OyTaHOH
Oyranon-1
OyTaH

IIpn HarpeBaHNHU aleTAJIbAEINIA CO CBekKeoCAKAEHHBIM ruapoxcuiom meau(ll) nadaonaercs
+IosBIICHUE KENTOTO, a 3aTeM KPAaCHOTO OcajiKa
npeBpaileHre ronyooro ocanka ruapokcuaa meau(ll) B u€pubiit
pacTBOpEHHE OcaJika U 00pa3oBaHue TOIyOOTO pacTBOpa
pacTBOpeHHe Ocajika U 00pa30BaHUE BaCHILKOBO-CHHETO pacTBOpa

O0pa3oBaHue «cepe0pPSIHOTO 3ePKaJIa» B PeaKUMU ¢ aMMHA4YHBIM PacCTBOPOM OKCHAA cepedpa
J0KA3bIBAET, YTO B MOJIEKY.I¢ BEeIeCTBA COAEPKUTCS

KapOOKCHIIbHAS TPy

JIBOMHAas cBsI3b Mexay aromamu C u O

+KapOOHWIIbHAS TPYIINA HA KOHLE MOJIEKYJIbI

aToOM Yrieposa B SP>-THOPHIHOM COCTOSHUM

IIpu oxuciieHnu nmponanaJsa odopasyercs
MpOTaH
mpormanoi-1
+HpOna”HoBast KUCI0Ta



pOMNaHo-2

C noMoub10 AaMMHA4YHOT0 PACTBOPA OKCH/IA cepedpa MOKHO Pa3IUuYUTh PACTBOPBI
METaHOJIa ¥ 3TaHOoJIa
+3TaHOJIa U dTAaHAJIA
arneraiabaeruna u GopmManibaeruaa
I‘JII/II_[epI/IHa U OTUJICHIJIMKOJISA

C ruapoxcuaom meau(ll) pearnpyror od6a Bemecrsa
+IJIMLEPUH U NTPOIIaHallb
aleTalIbJET U/ U 3TaHOJI
3TaHoNI U PeHOI
dbeHon u popmanbIerua

IIpu BoccTaHoBJIeHUM OyTaHAJISA MOJIyYaeTcs
+0Oyranon-1
OyTaHOBas KHCIIOTa
OyraHon-2
TOYTUIOBBIA 3hUp

B uenu npespamennii CH3;—CH;—OH —X — CH3;—COOH BemecTtBoM X sIBJIsIeTCS
CH=CH
CH2=CH2
CH;—CH,CI
+CH;—CH=0

dopMaibIerua He HCIOJIb3YeTCs st
ne3uH(eKIu
HOJTYYeHHS TIacTMAcC
+yn00peHus MO4BbBI
NPOTPABIVNBAHUS CEMSH

KartaauTuyeckum JeruipupoBaHueM KAaKOro CMPTa MOKHO MOJYYUTH aJIbaerua?
Bbyranon — 2
+2—metunmpornanon - 1
2—MEeTUIINPOIAHON — 2
3- meTunOyTaHo-2

Kaxkoe u3 BenecTB BCTyNaeT B peakuuIo «cepedpsAaHOro 3epkaja»?
+MmeTaHab
METaHOJI
MPONaHOH
ATaHOJ

Cnupr, OKUCIEHHEM KOTOPOT0 MOKHO MOJYYUTh KeTOH ¢ (hopMyJ10ii

CH;- C-C-CH;j; HA3LIBAETCHA
|
CH;50
2-metunOytanon-1
2-MeTUIIOyTaHO-2
MEHTaHOI-2



+3-metunOyranon-2

HaszBanmue kuciaorsi ¢ popmyaoii CH3z-CH-CH,- COOH:
+3-MeTmnOyTaHoBas |
2-meTu0yTaHoBas CH;
3-MeTHIIOyTeHOBAs
3,3- IMMEeTUIIITPOTIaHOBAS

Ha3sBanne kucaorsi ¢ popmystoit HOOC — CH; - CH,; — COOH:
STaHAMOBAS
POTaHINOBas
+OyTananoBas
BEPHOTO OTBETA HET

Yro Ha3bIBaeTcHa 3Tepupukanueit ?
peaxius TUIPOJIN3a CI0KHOTO Apupa
B3aMMO/ICHCTBHE CIIUPTOB APYT C APYTroM € 00pa3oBaHUEM IPOCTOTo dpupa
+B3aUMOJICHCTBUE KUCIIOT CO CIUPTAMHU C 00pa30BaHUEM CIIOXKHOTO hupa
MPaBUJIBHOI'O OTBETA HET

Onpenennre BemecTBo X B cieayouleii cxemMe NMpeBpaleHHii:
MeTaHOoJ — X— YKCYCHasl KHCJIOTa

THIAPOPMHAT

JTaHaJlb

+MeTaHajb

Mertunanerar

B xone peakuum 3TepudguKanuu KapooHOBbIC KHCI0THI Pearupyror
C MeTaJlJTaMH
C OCHOBaHUSIMHU
+Cco cnupTaMu
C KHCJIOTaMU

Ykaxure popmyiy 2,3-1MMETHITeKCAHOBOI KMCJIOTHI:
CHs;- CH; - CH-CH - CH,- COOH

|
CH; CHs

+CH; — CH,- CHp-CH - CH-COOH
|
CH; CHs
CH;- CH- CH,-CH—-COOH

I |
CH;  CHs

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

I
CHs

Kak oT/1M4UTh YKCYCHYI0 KHCJIOTY OT H30MEPHOIO eil ¢JI0OHOro 3¢upa?
+IIOHIOXATh,
n00aBUTH BOAY;



no6aButk pactBop NaOH;
C TIOMOIIIBIO KUCJIIOTHOTO HHIAMKATOpA.

Ha3zoBute kuciory, popmyiia koropoii CHs- CHCl- CHCI- COOH
2-xnopOyTaHoBast
+2,3-nuxsopoyraHoBas
1,1-nquxnopnponaHoBas
2, 3-TUXJIOPIPOITAaHOBAs

Knaccupuuupyiite cnupr
CH3-CH-CH,;-CHgs;
|
OH

+npenenpHbli, BTOPUYHBINA OTHOATOMHBIN
IIpEAEIIbHBINA, BTOPUYHBIM, 1BYXaTOMHBIN
HENpEeeNbHbIN, IEPBUYHBIN, OJHOATOMHBIN
HEIpeAeIIbHBIN, IEPBUYHBIN, JBYXaTOMHBII

DYHKIHMOHAILHAS TPYIIA CIMPTOB HA3bIBAETCH:
+TUIPOKCUIIbHAS
KapOOKCHITbHAS
KapOOHMIbHAS
aJTbJICT U THAS

Bemecrso CH; - CH - CH,OH Ha3bIBAETCH:
|
CHs
Oyrtanon — 1
M300yTaHOT
+2 — MeTuinponason — 1
2,2 — TMMETHIITAHOII

BenecTBy ¢ Ha3BaHHEM 3 — METHJIOYTAHOJ — 2 COOTBETCTBYET CTPYKTYpHasi popmyia:
OH
|

CH3— C— CH, — CHs
|
OH
CH3— CH— CH, — CH;,
|
CHs
+CHs— CH—CH - CHj,
|
OH CHs
CHs — (CHg), -CH,0H

H3omepom BemectBa CHj3;— (CH3)3 — CH,OH siBasiercs:
CH3; — (CH); — CH, — OH
CHs;-CH, - CH;, - CH,OH
+ CH; - CH, - CH - CH,OH

|
CH,
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22.
23.
24.
25.

26.
217.
28.
29.

30.

1.

CHs — CH — CH — CH,OH
I |

CHs; CHs
IIpu B3aumMoaeiicTBUM ¢ KAKHM coelnHeHHeM G eHOoJI 1aéT 0caioK 0eJIoro HBeTa
+Br;
FEC|3
NaOH
Na

Bonpocs! 1151 codecenoBanus nmo pasaeny 8 «Yriaesoabn»

[TocTpouTh BOCCTaHABIMBAIOIINN AUCaxapul U3 JIBYX o, D- rimrokonupaHos.
Hanumure dopmynst no @umepy u Xeyopcy: o, L- ramakrodypanossi.
[TocTpouTh HEBOCCTaHABIMBAIOLIUH AUCaXxapu] U3 NBYX o, D- rioxonupanos.
Hanumure hopmynst no @umepy u Xeyopcy: o, D- ranakronupanossbl.
[TocTpouth BOoCcCTaHABIMBAIOIINI Arcaxapua U3 1BYX 3, D- rmrokonupanos.
Hanummre dopmyner mo @umiepy u Xeyopey: o, L- marHO(DYypaHO3HI.
[TocTpouth HEBOCCTaHABIMBAIOLIUH Aucaxapua u3 1ByX 3, D- rmokonupanos.
Hanummre hopmyser mo @umiepy u Xeyopey: o, D- dpykronupaHo3bl.
[TocTpouTh BOCCTaHABIMBAIOIINI AUCaxapu U3 JBYX o, D- MaHHONIMpPaHO3.
Hanummre dopmyner mo @umiepy u Xeyopcey: o, D- dpykrodypano3si.
[TocTpouTh HEBOCCTaHABIMBAIOLINI AUcaxapu U3 JBYX o, D- MaHHOTMpPaHO3.
Hanummure dopmynsl no @umepy u Xeyopcey: o, D- maHHONIMpaHO3bI
[TocTpouth BoccTaHaBIMBAKOMIUI Aucaxapua U3 1ByX B, D- ManHOMMpaHo3.
Hamumure dopmynsl mo @umepy u Xeyopcey: B, D- dpykronupanoss
[TocTpouTth HEBOCCTaHABIMBAIOIIUH Aucaxapua u3 1ByX B, D- manHOMMpaHo3.
Hanummure popmynsl no @umepy u Xeyopey: 3, D- kcunonupaHosbl
[TocTpouTh BOCCTaHABIMBAIOIINN AUCaXapu U3 JIBYX o, D- ramakronupaHos.
Hanummure dopmynsr no @umepy u Xeyopcey: B, L- amionupanosbt
[TocTpouTth HEBOCCTaHABNUBAIOLIUH Aucaxapua u3 IBYX B, D- ramaktonupaHos.
Hanumure dopmynsl no @umepy u Xeyopey: 3, L- kcunonupano3sl
[TocTpouTth BOCCTaHABIMBAIOIINN Arcaxapua U3 o, D- rmokonupanossl u B, D- rmokodypa-

HO3.
Hanummure dhopmynsl no @umepy u Xeyopcey: f, L- copbonupaHo3bi
[TocTpouTh HEBOCCTAHABIMBAIONIUHN AUCaxapua U3 ABYX o , D- manHOYypaHo3.
Hanummure dopmynsl mo @umepy u Xeyopcey: B, L- mukcodpypaHo3bi.
[TocTpouTh BOCCTaHABIMBAKOIIN Arcaxapua u3 o, D- ammonupaHo3sl u

B, D- rmrokodypano3.
Harnumure dopmynsr mo @umepy u Xeyopcy: B, L- copbonmpanoss
[TocTpouTh HEBOCCTAaHABIUBAIOIINI AUCaxapul U3 IBYX o , D- ranakrodypanos.
Harnumure dopmynsr mo @umepy un Xeyopcy: a, L- manHODYypaHO3bI.
[TocTpouTth BoccTaHaBIMBAIOUIMMA Aucaxapua u3 o, D- riarokonupanossl u

B, D- rmroxodypanos.
Hanumure hopmynst no @umepy u Xeyopcy: a, L- apabuHonupanoss

TunoBble ynpaxxHeHus 0 pasaenay 8 «YriaeBoabi»

C moMoIipI0 KaKo# peakIuu MOKHO OTJIMYUTh (DPYKTO3Y OT TIIFOK03b1? HazoBHUTE peareHThl U yKaXH-
T€ BUJUMBIN PE3YJIbTAT PEAKLIUH.
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30.
31.

32.
33.

34.
35.

HanumuTe cxemy momyueHus INIMKO3UIa U HA30BUTE MPOAYKT peakuuu. Kak Ha3pIBaeTcs HecaxapHas
YacTh TIIMKO3K1a?
[TpuBeuTE CXEMBI peaKkLUii OITy4YEeHUS COPOUTa .
Harnumure ctpyktypHyto hopmyny o- D-MmanHODYpaHO3BI.
ITpuBenuTe cxembl peakuii OKucieHus D-Tiroko3sl aMMUauyHbIM

pacTBOpoM okcuia cepedpa. KakoBo npakTHueckoe 3HaueHUE 3TUX PeaKkLuii?
Hanumute ctpykTypHyto ¢popmyny o- D-kcunodypanossl. OTMeTbTe B HEl aCHMMETPUYECKHE yTIIe-
POJHBIE ATOMBI.
[TpuBenutTe cxemy peakuuu okucieHus D-riioko3sl OpomMHOI Bogoi. Ha3zoBuTe MorydeHHOE COeTH-
HEHHE.
Kak MO>KHO IIpeJCTaBUTh MEPEX0.T OTKPBITON (hOPMBI MOHOCAXapH/Ia B IIMKINYECKYIO.
[TpuBeauTe cxeMy peakluu MOITy4YEHUs IIIFOKOHOBOW KUCIOTHI. YKaXHUTE YCIOBUS.

Hanumure cTpyKTypHYIO (OPMYITY TITFOKOMPAHO3UAOTIIOKO3EI € 0-1,6-TIHKO3UIHOM CBSI3BIO.
Byner nu naHHbIi 1ucaxapuj OKUCIATHCS aMMUAUYHBIM PacTBOPOM cepebpa?

IIpuBenuTe CXeMbl peaKLMii OTyYEHUsT KCUIINTA.

Kak pearupyer a- D-ppykronupanosa ¢ u30bITKOM XJIOpUCTOro aneruia?

[TpuBeauTe CXeMy peakuy MOITY4YeHHUs TII0K030-6-hocdara.
Ha ocHOBaHMM KaKMX peakuil MO>KHO JJOKa3aTh HAJIMYME ISATH TMJIPOKCUIIBHBIX TPYIII B MOJIEKYJIe
rioko3b1? KeM 310 BriepBbIe ObLUTO JOKa3aHO?
[TpuBeauTe cxemy peakuuu auuanpoBaHus B-D-rirokonupaHo3bl yKCYCHBIM aHTHAPHIOM. B kakux
YCIIOBUSIX OHU CIIOCOOHBI TUAPOJIN30BATHCA?
Hanummre ctpykrypHyto popmyiy o- D-kennopypanossl. OTMeTbTe B HElf aCHMMETPUYECKHE yTile-
POJIHBIE ATOMBI.
[TpuBeauTe CTPYKTYpY INIIOKOHATA KaJbIHs. YKaXKUTE €ro IPUMEHEHHE B METULIMHE.
Hanummure ctpykrypHble popMysbl Tpex TayToMepHbIX (hopM D-MaHHO3BI (OTKPBITYIO U JIBE MU-
PaHO3HBIX) U HA30BUTE HX.
[TpuBenuTe cxemy peakuu o0pa3zoBaHUs MPOCTOro Apupa u3 o-D-MaHHOMUPAHO3ZBI.
Hanummre ctpykrypayto popmyiny - D-rmrokonurpanossl. OTMETbTE B HEH acCUMETpHUYECKUe yrie-
POJIHBIE ATOMBI.

[TpuBeauTe cxeMbl peakluii B3auMoJieicTBus a-D-rirokonupaHo3bl ¢ METaHOJIOM (B MPHUCYT-
crBun HCI). HazoBure monmydeHHbIE TPOTYKTHI.
Hanummre ctpyktrypHble (hOpMYIIbl IBYX TayTOMEPHBIX (POPM rajgakTypOHOBOM KHCIOTHI (OTKPBITON U
UKJINYECKOMN).

[TpuBeauTe cxemy peakuuu ruaponusa 3Tui-pf-D-ranokronupanos3naa, ykaxxute yciaoBus,
HA30BUTE MPOAYKTHI pEaKIUu.
[TpuBeauTe cTpoeHue caxapo3bl, OXapakTepusyite e€ MoHocaxapuanblil coctaB (NB! Iucaxapun
obpasyercs 3a cuet 1,2 rimko3uHOM cBsi3H). OOBSICHUTE BOCCTAHABIMBAIOIINE CBOWCTBA.

Hanumute cxemy nony4yeHust 03a30Ha (GPyKTO3bI.

Hanummure ctpykTypHyto popmyny a- D-ppykrodypaHossl.

Hanumure cxemy nonyuenus - D-nponunkcuionupano3uaa (B IPUCYTCTBUU CYXOT'0 XJIOpH-
CTOTO BOJIOPO/IA).
Kakue Buzb1 Oposxenust Bam nzBectHb1?
Hanummre cxemy KUCIOTHOTO THAPOJIN3A MEHTAALETHIITIIIOKOTTUPAHO3BI.
Yro o603HauaroT cuMBoIIbl D- 1 L-, a Takxke 3HaKH «+» U «-» Mepesl Ha3BaHUEeM MOHocaxapuaa?
Hanummure cxemy nonydyenus - D-uzonponunranakronupano3uaa (B IpUCyTCTBUH CYXOI0 XJIOpHU-
CTOTO BOJOPO/IA).
Kaxo#t ruipokcui Ha3pIBaeTCs noryaneranbHbiM? Kakoe elle Ha3BaHUE OH UMeEeT?
Hanumure cxemy ruipoinsa B IPUCYTCTBUH pa30aBIECHHON COJITHOM KUCIOTHI TeTpaMeTmii- o- D-
METHUITII0K03uAa. Ha3oBUTE MoyueHHOE COeAMHEHHE.
CKOJIBKO CTEPEOM30MEPHIX allbIONEHTO3 MOKET CYIIECTBOBATh, €CIU yuecTh Gopmyiy N=2"?
Hanummre cxeMy peakuuu D-Timroko3bl ¢ CHHIIIBHON KUCIIOTOH € MOCIETYIOIUM THAPOIU30M.
HasoBute npoayKThl peakiuu.



36. Kakue hopMbl caxapoB Ha3bIBAIOTCS O- U -7

TecToBbIE 3aJaHUA HJIs1 TEKYLIEro KOHTPOJIsA 3HAHUH 1O pas3aeiny 8 «Yri1eBoabD»
TeMe:

B MoJiekyJie caxapo3bl 0CTAaTOK IJIIOKO3bI CBSI3aH € OCTATKOM:
TJIFOKO3BI
+PYKTO3BI
raJlakTO3bI
MaJIbTO3bI

Ykaxkurte popMysy kpaxmaJa:
(CeH1205)n
+CsH1206
(CeH1205)n
(CeH1206)n

Ilpu 06pa3oBaHUM NUKINYECKO# (POPMBI III0K03bI NPUHUMAET y4acTHe THAPOKCHIbHAS TPYII-
na npH yrjiepoaHoM aToMe:

C3

C4

+C°

CG

DpyKTO32 ABJIAETCH:
albACTUIOCIIUPTOM
+KETOHOCITUPTOM
OKCHUKHUCIIOTON
MHOI'0aTOMHBIM CIIUPTOM

IIpu HarpeBaHMHU pacTBOpPa IVIIOKO03bI ¢ ruapoxcuaom meau (II):
o0pasyeTcs IpKo-CUHHUM pacTBOp
BBIJIETISIETCS Ta3
+BbINaaeT KpacHO-OyphIii 0CaT0K
Ha CTEHKaX MpOOMpPKH 00pazyeTcst cepeOpUCThIN HaJIET

IIpoayKT KaTaJIUTHYECKOr0 rUAPMPOBAHUSA IVIIOKO3bI:
KCUTTUT
+copouTt
TIIIOKO03a
JOUHAMUT

Hazpanue npouecca, NpoTeKAIOLIEro Mo ypaBHeHUIO:
CeH1,06 — 2 C,H50H + 2CO»

+OpokeHne

dboTocuHTE3

neKapOOKCHUIMPOBaHUE

TJINKOJIN3
Yncs10 ruApOKCUIBHBIX TPYNI B HUKJIHYeCKO# opMe IJIIOKO3bI PABHO:
3
+4

5



6

Kakue u3 npuBeieHHbIX TEPMUHOB OTHOCATCS K (PpyKTO3€:

1. Anpnerupocniupt 2. Kerocnupt 3. Ilentoza 4. ['ekcosa 5. Monocaxapun 6. ucaxapun
1,35

+2,4,6

2,35

2,45

IIpu HarpeBaHUM IJIIOKO3BI ¢ AMMHUAYHBIM PACTBOPOM OKCH/IAa cepedpa
o0pasyeTcst IpKO-CHHUI 0CaI0K

BBIACIACTCA a3

BBIIIAJIACT KPACHO-OYpBIN 0CaT0K

+Ha CTeHKax MpoOHPKU 00pazyeTcsi cepeOpPUCThIN HaleT

CopOur nosy4aror:

B3aUMO/ICHCTBHEM TIIIOKO3BI C QHTUIPHIOM YKCYCHOM KHCIOTBHI
OKHCIICHHEM TIFOKO3BI

+TUAPUPOBAHUEM TITIOKO3BI

OpOXKEHUEM TIIFOKO3bI

Bce anbaorexkco3nsl uMeroT oquHakoByi0 gopmyiay CsHi206. UeM OHU OTJINYAIOTCS MO CTPOEHH IO
MOJIEKYJIBI:
YHCJIOM THAPOKCUIBHBIX TPYIIII
+B3aUMHBIM PACIIOIOKEHUEM 3aMECTUTENICH MPU aCCUMETPUUECKHUX aTOMaXxX Yriiepoja
CTPOEHHUEM YTJIEPOIHOTO CKEeTa
PacoJIOKEHUEM allbAETUITHOM TPYIIIBI B LIUKIIE.

IIpu moMommM KaKoro peakTuBa MOKHO OTJIMYUTH pacTBOp (opmanbaeruia or pacreopa rik-
KO03b1?

aMMMa4YHbIM pacTBOPOM OKcHua cepedpa

+ruapokcugom meau (1)

pacTpopoM ruApPOKCUIA HATPHs

BEPHOI'0 OTBETA HET

JlaH UMK npeBpalleHui:

X
CO, —(CsHON)
\ X /

YkaxuTe Ha3BaHUe BellecTBa X:
+roroKo3a
caxaposa
[IEJUTI0N03a
YIJIEpOL

CKOJI])KO accheTpnquKnx aToOMOB yrnepona B M0.11e1<y.11e I TIIOKO03bI:
2
3
4
+5

ITo oTHOIIEHHIO APYT K APYIY O- H B-III0K032 SIBJISIOTCH:



rOMOJIOTaMHU
CTPYKTYpPHBIMH U30MEpaMHU
r€OMETPUYECKUMH U30MEPaAMH
+ONTUYECKUMH U30MEpPaMHU

JJ1s npeBpaleHus IJ1I0K03bI B COPOUT B KaUecTBE PeaKTHBA UCIOJIb3YIOT:
BOOY
+BOOOPOX
XJIOPOBOZOPOL
aMMHAYHBII pacTBOP OKCHa cepedpa

Kaxkue cBoiicTBa QpyKTO3bl NOATBEPKIAET MOSIBJIEHHE IPKO CMHEr0 I[BeTAa B pacTBope (PpPyKToO-
3b1 ¢ ruapokcuaom menu (11)?

AJnLeruagele

Keronunsie

+CriupToBbIe

Kucnorneie

O yeM roBOpHT NOJIOKUTENbHAS PeaKUus IIIOKO3bI ¢ AMMHAYHBIM PACTBOPOM HHUTpaTa ceped-
pa?

O HaJIMYMM LUKINYECKON (POPMBI TIIFOKO3BI

+O NpUCYTCTBUY AJIbAETHIHON IPYIIIIBI

O HaJIMYMK HECKOJBKUX TUAPOKCUIBHBIX TPYIIT

O npucyTcTBUM KETOHHOW I'PYIIIBI

B pe3yJsibTaTe ruipoJin3a caxapo3bl NOJy4aoT
TJIIOKO3Y;
$pyxTO3y;
+TII0K03Y U PPYKTO3Y;
TIIIOKO3Y U TallakTo3y.

I'/1l0K03a Npy OKHUC/IEHUH NPeBpaLIaeTc B
STUJIOBBIN CIIUPT;
+TIIOKOHOBYIO KUCIIOTY;
MOJIOYHYIO KHCIIOTY;
HIECTUATOMHBIHN CIIUPT — COPOUT.

IIpupoaHbIM NOJIMMEPOM SABJISETCSH
MOJIUITHIICH;

KaIlpoH;

caxaposa;

+Kpaxmadi.

Jlucaxapuaom siBJIS€TCH:
bpykTO3a

KJIETYaTKa

Kpaxmai

+caxapo3a

BemecTBo, noaBeprauieecst ruApoJm3y, - 3T0
0-TJIFOKO03a
B-rmoko3a



bpyxTOo3a
+caxapo3sa

DpykTo3a o0pa3yercs B pe3yJbTare rHapoJinu3a
Kpaxmaja

LEJUTIOJIO3bI

+caxapo3sbl

Kupsl

Kakoe 13 nmepe4yncjaeHHbIX BEUeCTB He MPHHALIEKHT K KJIAcCy YIIeBOI0B?
riaoko3a CgH1206
ManbsTo3a C 120 H»pO1p
+meranans C Hy O
nemmonosa (Ce H 19 Os),

MHoroaTtomMHblii ciupT COpOUT 0Opasyercs:
B PE3YyJIbTaTEe OKUCIEHUSI TITFOKO3bI
B pe3yabTaTe OpOKEHHsI TITFOKO3bI
+B pe3ysbTaTe BOCCTAHOBJICHUS [NIFOKO3BI
B pe3yabTaTe STepUPUKAIUU TITFOKO3bI

I'110x0HOBas KHCJI0TA 00pa3yercH :
IIPY PACTBOPEHHH TITFOKO3BI B BOJIE
IPY B3aHMMOJICHCTBUH TIIFOKO3BI C BOJOPOIOM
+1pu B3aUMOAEMCTBUH IIIIOKO3bI C @ MMHAYHBIM pacTBOpoM okcuaa cepedpa(l)
npu OpO’KEHUH TIIIOKO3bI B KUCIOTHOM cpejie

IIpomexyTOYHBIM NPOAYKTOM I'MAPOJIM3Aa KPaxMaJia sBJISIeTC MaJIbT03a, MOJICKYJIa KOTOPOH

COCTOMT H3:
JIBYX OCTaTKOB O - TJIFOKO3bI
JIBYX OCTaTKOB [} — TJTFOKO3bI
OCTaTKOB 0, — TJIFOKO3BI U ()PYKTO3BI
OCTaTKOB 0 — U 3 — TITFOKO3bI

Kakoii yriieBoaqopoa Mo:keT 00pa3oBbIBaTh 1Be HUKINYecKHe (popmbl (a- U f-).
Kpaxmail
KJI€TYaTKa
+TII0KO03a
Caxapo3sa

B kauecTBe TeKCTHJIBLHOIO CHIPbS U /IJIS IPOU3BOACTBA OyMaru UCIoJib3yeTcs:
Kpaxmail
IJII0K032
+KJIeT4aTKa
caxaposa

K npupoaHbIM BHICOKOMOJIEKYJISIPHBIM COCIUHEHUSM OTHOCUTCS:
caxaposa
+KpaxMmal
KarnpoH
IIOJIUCTEPOIT



Peakuusi «cepeOpsIHOTO 3epKajia» XapaKTepHa AJis
+TJIFOKO3BbI
OCIIKOB
Kpaxmaja
rIMLepuHa

KpaxmaJ He HCII0/IB3YIOT:
JUISL IPOU3BOJICTBA KOHAUTEPCKUX U3JETUN
+17151 TPOU3BOJICTBA KOJI0AC
JUI IPOM3BOJICTBA Oymaru
JUIsl TIPOU3BOJICTBA 3THIIOBOTO CIIUPTA

IIpu mojHOM ruApoIM3e KpaxmaJjia odpa3yercs:
bpykTo3a
pubo3a
rajlakTosa
+TIII0K032

IIpu npousBoacTBe 0€31LIMHOIO MOPOXA HCIOJIB3YeTC MUPOKCHINH, PeICTABIAIOIIMI c000¥:
HUTPAT LEJIII0I03bI
TPUHUTPATIIIMIEPUHA
+ TPUHUTPATLEIIIOI03bI
MOHOHHUTPOLIEILTIONO03Y

VKa:KuTe MOJIEKYISPHYIO (OpMYJTy TPHAIETATA IeJLTI0I03bI:
(C12 Hig Og)n
(Cg H16 Og)n
(C10H13 Og)n
+(Cy5 H1g O12)n

1 pacnio3HaBaHUsl KPaxmaJa Ucnojab3yoT:
UHAUKATOP — JTaKMYC
+pacTBop Hoaa
A30THYIO KHCIIOTY
aMMHUaYHBIN pacTBOp HUTpaATa cepedpa

Jist mostydyeHus1 BUCKO3HOTO BOJIOKHA MCIOJIb3YIOT NPUPOIHBIA MOJUMeEp:
aMUJIOTIEKTHUH
aMUII03y
+Kpaxman
Hemmronosy

K npupoansim nosmmmepam HE orHocures:
Kpaxmai
aMUJIOTIEKTHH
L[EJUTI0NI03a
+3MOKCHUIHAsA CMOJIa

K npupoanbiM OMonosimMepaM OTHOCUTCS S
pe3nHa
tedion
MajbTO3a



+Kpaxman

IIpoMesKyTOUYHBIM MPOAYKTOM I'MIPOJIH3a KPaxMaJja siBjsieTcsl MaIbT03a, MOJIEKYJIa KOTOPO#
COCTOMT H3:
JIBYX OCTAaTKOB O - TJTFOKO3BI
JIBYX OCTAaTKOB [} — TJTFOKO3BI
OCTaTKOB 0 — TJIFOKO3bI U (PPYKTO3BI
+0CTaTKOB 0. — ¥ [} — TIIFOKO3BI

Kaxkoii 13 MoOHOCaAXapHI0B COIEPKATCA B KPOBH YeJI0BEKA:
pubo3a
ne30kcupubo03a
+TIII0KO3a

bpykTo3a

MouekyJia caxapo3bl COCTOUT M3:
ABYX OCTAaTKOB I''TFOKO3bI
OCTaTKOB IJIFOKO3bI U T'aJaKTO3bI
+0CTaTKOB IIFOKO3bI U (PPYKTO3BI
OCTaTKOB PHO03bI U TITFOKO3bI

Yem pazinuaiorcs o- v -Gopmbl rJII0OK0O3bI:
HaJIMYHUEM ITHUKJIIa
pa3MepoM LUKJIa
+pacronokeHneM ruipOKCUIIBHON IPYIIBI IPU ct
YUCJIOM aTOMOB KHCJIOPO/a B LIUKJIE

KadecTBeHHOI peaknueil Ha IVIIOKO3Y ABJISCTCH PeaKuus ¢
+Cu(OH),
FeCI3
Br; (BoaH)
CuO

Kaxkoii Tun OposkeHus yrjieBoaoB CyliecTByer
MacCIISTHOKHUCII0€
MOJIOYHOKHCJIOE
CIIUPTOBOE
+BCe OTBETHI BEPHBI

HajliguTe CHHOHMM TEPMHUHY «IEJTI0JI032)
caxaposa
BHCKO3a
+KJeTyaTrka
MMUPOKCUIIUH

HckiarouuTe «JIMIIIHee» MOHATHE:
pubo3a
+MeTaHo3a
TIII0K032
rajiaktosa

JInHeliHbIE MOJIEKYJIbI LE/LTIJI03bI 00beIMHEHbI B BOJIOKHA 32 CUeT CBs3eil



BOJIOPOJIHBIX
+KOBAJIEHTHBIX IOJIIPHBIX
MOHHBIX

KOBAJICHTHBIX HEIOJISAPHBIX

Kaxkoe u3 BemecTB siBJIsSI€TCS JIEKTPOJIUTOM
TJIF0KO3a
caxapo3sa
+TJIFOKOHAT KaJIbLUA
TpUALIETAT LEJUTIOI03bI

Caxapo3a, B OTJINYHE OT IJIIOKO3bI, HE 00/1a/1aeT BOCCTAHOBUTEJIbHBIMU cBoOWicTBamu. [Ipuunna
3TOro B TOM, YTO

caxaposa — JJucaxapus

+B OTCYTCTBHH y Caxapo3bl AJIbIAECTUIHON IPYIIIIBI

HAJIMYUE Y Caxapo3bl THIPOKCUIBHOMN IPYIIIBI

NCTHUHHAas HpI/ILII/IHa HEC YKa33Ha

Kakoii caxap Heb3s1 ynorped/siTh B ULy ?
TPOCTHUKOBBIN
+CBHUHIIOBBII
WHBEPTHBIN
BUHOTPAHBIN

Cpenu nepeynciaeHHbIX MOHOCAXAPH/IOB YKAKUTE KETOIeKCO3Y:
IJII0K032
pubo3a
+dpykrosza
rajaKTo3a

Kaxkue yriesoasl He nogBeprawrcsi ruapoiusy:
+MOHOCaxapHu bl
Jucaxapuabl
MOJIUCaXapu bl
BCE MTOJABEPrarOTCs

Kaxkas u3 ¢popM riioko3bl COAEPKUT aJIbAETHAHYI0 Tpynny?
UKJInYeckas o-popma
nuKiIuueckas B-gpopma
+nuHelHas popma
BCE€ OTBETHI BEPHBI

I's1iroko03y MHaYe HAa3bIBAKOT:
+BUHOIpaHBIN caxap
bpyKTOBBIH caxap
MHBEPTHBIN caxap
TPOCTHUKOBBII caxap

HauooJ1ee pa3BeTB/IeHHbIE MOJMMEPHbIE e UMeeT:
aMMnJI03a
aMUJIONIEKTHH
+HEIII0JI03a



Nookown

© ®

I'a;makTo3a

Bomnpoce! 1151 codeceoBanus 1o pasaeny 9 «A3orcoaepkamye coequHEHUs»

OO0BsicHuTe OO0JIee MISIOYHYIO PEAKIIUIO BOJAHBIX PACTBOPOB aMHUHOB 110 CPABHEHHIO C PEaKIuei
aMMuaKa.

Uto Takoe aMUHOILIACTHI?

OO0ObsicHUTE Ha pUMEpE aleTaMua ciadble KUCIOTHbIE 1 OCHOBHBIE CBOMCTBA aMUJIOB.
[TpuBenuTe MEXaHU3M peaKUy TOHMaHOBCKOTO PACIHICIICHUS Ha MPUMEPE MOTyUYEHUSI METHIIAMHHA.
[Touemy anudaTuueckre aMuHbI — 60JIee CUIbHBIE OCHOBAaHUS, YeM aMMHaK?

[Tepeuncnure ciocoObI MOTyYEHUSI aMHHOKHCIIOT (06€3 CXeM peakIiuii).

Kakoe coenunenue oopasyercs B pe3yibTaTe B3auMOJCHCTBHUS 3TUIOBOTO AUpa XJIOPYTOIbHOM
KHCJIOTBI C aMMHAKOM?

[lepeuncnure NpUYUHBI U30MEPUU AMUHOKHUCIIOT.

Yro Takoe komIUIeKCOHbIL. [IpuBeauTe mpumep.

10. Yem 00BsscHUTH OCHOBHBIE CBOICTBa OpHUTHHA? Kak elle Ha3bIBaeTCs 3Ta aMUHOKUCIIOTA?

11. Yto takoe meramepus? [IpuBenure npumep.

12. Tepeuncnute ciocoObI MOTYYCHHsT aMHUJIOB (B3aUMOJICHCTBUEM KAKUX BELICCTB IOIYYAIOTCS aMUJIbI?).
13. O0BsicHUTE HATMYKE IIEIOYHOW PEaKIIMK BOJHBIX PACTBOPOB AMUHOB.

UYro takoe amuaunbl? [IpuBenute o61yto hopMyily aMHINHOB

14. MoueBHHA HIUPOKO UCIIOJIB3YETCS B CETbCKOM XO3UCTBE KaK y/l0OpeHHe, KaK MOJKOPMKA IS TOJIHU-

TaCTPHUYHbIX KUBOTHBIX. O6I>$ICHI/IT€, MMo4YeMy MOUYCBUHY HCJIb3S XPaHUTH HAa OTKPBITOM BO3AYXC. Or-
BCT MOATBEPAUTE C TIOMOIIBIO XUMHUYCCKUX peaKquI.

15. Amun cynbaHuIOBOM KHUCIOTHI (CTPENTOLUA) SBISETCS POAOHAYAIBHUKOM CYyJb(aHMIAMHUIHBIX

IPOTUBOMHUKPOOHBIX MpenaparoB. HanuiuTe peakunu noayyeHus cyibpaHmIaMuaa U3 aHUJINHA.

16. BI/IypeTOBaSI pCaKknug HUCIIOJIB3YCTCA B OMOJIOTHYECKON XUMHH AJId KOJIMYCCTBCHHOI'O ONPCACIICHUA

0enKoB B OMONOTHYECKHX KUAKOCTAX. OOBSACHUTE Ha3BaHWE ITOM peakiuu. Hamummre peaknuro
oOpa3oBaHus Ouypera.

17. Buramun PP (Bs, HukotTMHamun) mnpeaynpexxigaer 3aboneBaHue mnesuiarpy. Hamumure peakiuio

MMOJIYYCHHUA HUKOTUHaMHa U3 HUKOTHHOBOM KHCIIOTBI H U3 €€ XJiopanruapuaa.

18. Yto Takoe muranH? Kak ero oOHapyXuTh ¢ IOMOIIBIO IPOM3BOIHBIX aHMIMHA? Kakoe mpon3BoHOE

HEe00XO0OUMO B3ATh?

19. Hanmmmre peakmuio B3auMOJCHCTBUS aHMIIMHA ¢ OpoMoM. UeM OOBSCHSETCS JeTKOCTh MPOTEKAHUS

3TOM peakiuun?

TecroBble 3a1aHusl AJI51 TEKYLIEro KOHTPOJIA 3HAHUI N0 pa3aeay 9 «A3oTcoaep:xaniue
coeIMHEHUsD)

JlaHa neno4ka npeBpaiieHuu

CH3—CH2—COOH—>X—>CH3—CH3—C|H-COOH.
NH;
Ykaxure popmyiry npomMeKyro4uHoro X
CH,CI-CH,—COOCH
+CH3;—CHCI-COOH
CH;—-CH-COOH

|
OH



CH,=CH-COOH

AMHHOKHCJIOTHI MPOSIBJSIIOT CBOMCTBA:
TOJIBKO KUCJIOTHBIE,
TOJILKO OCHOBHEIE,
+amdoTepHbIC.

Kakmue peareHTbl NOTpeOYHOTCS AJI1 OJIYYEHHUS 0.-AMHUHONPONMOHOBOM KHCJI0THI U3 NPONHUOHO-
BOWM?

XJIOp U METUJIAMUH,

XJIOPOBOZAOPO M aMMHAK,

+XJIOp U aMMHUaK,

TUAPOKCHU HATPHUS U XJIOPUJ aMMOHHUS.

OcHOBHBIE CBOHCTBA AMHHOKHCJIOT 00YyCJIOBJICHBI IPUCYTCTBHEM B MOJICKYJIe:
YIJIEBOIOPOAHOIO paguKaia,
+aMUHOIPYIIIIEI,
KapOOKCHJIbHOW TPYIIIBL.

B cuiibHOIIIE/I09HOM cpele AMUHOKHUCJI0TA MPeACTaABJsIET C000ii:
+aHUOH,
KaTHOH,
OUMOJISAPHBII HOH,
HEUTPAIbHYIO MOJIEKYIY.

AMHHOKHCJIOTBI, KOTOPbIe He MOIYT CHHTE3MPOBAThLCSI B OPraHM3Me YeJI0BeKa, a MOCTYNAaT ¢
NuIlei, HAa3bIBAKOTCS:

0-aMUHOKHUCIOTaMHU,

MUILIEBBIMU,

+HE3aMEHUMbBIMU,

reTepOLUKINYECKUMMU.

CK0JIbKO H30MEePHBIX JUMENTHI0B MOKHO MOJYYUTh U3 IBYX AMHUHOKHMCJIOT — [JIMIMHA U aJ1a-
MuHa?

+7Ba,

TpH,

YeThIpE,

IISTh.

IToacnacrurens acnapraM npeacrasiaseT co00ii MeTHJI0BbIN d¢pup qunentuga u B 200 pa3 caa-
me caxapa. On umeet popmyJry:
HOOC-CH,—CH-CO-NH-CH-COOCH;3
| |
NH; CH;—CeHs

OcTaToK KaKoii AaMHHOKHCJIOTHI, HAPSAAY € ACIIAPATrHHOBOM KMCJI0TOH, BXOAUT B COCTAB acnap-
Tama?

JICHIINH,

+denunananum,

BaJIVH,

[JIALIMH.

Kakue u3 BelecTB MMEKT MOJUMEPHYIO TPUPOTY?



AMHHOKHCIIOTHI,
+0enKu,

KHPBI,
BOCKH.

Bejiku, BHINOJIHAWIIHE KATAIUTHYECKYI (PYHKIIHIO, HA3bIBAKOTCS:
TOPMOHAMHU,
+depmeHTamu,
BUTaMUHAMH,
NPOTCUHAMH.

AMMHOKHCJIOTHI, HEO0OX0AMMbIe /IJIsl MOCTPOeHH s 0eJIKOB, MONATAI0T B OPraHU3M YeJI0BeKa:
+c nuIIei,
C BO3JyXOM,
C BOJIOH,
OT MaTEPUHCKOI0 OpraHu3Ma.

CnmpaJjieBHiHOE COCTOSTHHE MOJTUIIENITHIHON ey sIBJISETCA CTPYKTYpo# Oesika:
IIEPBUYHOM,
+BTOPUYHOM,
TPETUYHOM,
YETBEPTUYHOM.

JleHaTypanueii Ha3pIBaeTCs:
CBSI3bIBaHUE OEIKAMU MOJIEKYJ BOJBI,
+4yaCTUYHOE WUJIH MOJIHOE Pa3pylLIeHHe MPOCTPAHCTBEHHON CTPYKTYphI OEIIKOB IMPU COXPAHEHUH Tep-
BUYHOM CTPYKTYPBHI,
pacuienjeHue NOIUNENTHIHONW Henu Mo IeHCTBUEM (PEPMEHTOB,
noTepst 0ETKOBOM MOJIEKYJIOH 3JIEKTPUUECKOTO 3apsia Mpy ONPeIeTICHHON KUCIOTHOCTH CPEIbI.

I'maposu3 6eJ1K0B UCHOIb3YIOT:
+1715 TOTY4YEeHHsI aMUHOKHUCIIOT,
JUISL TIOJTYYEHUS CTYAHEH,
JUTSL CHUDKEHUS] paCTBOPUMOCTH OEJIKOB B BOJIE,
JIJIsl Ka4ECTBEHHOT'O OOHApYKEHUS OCIIKOB.

IIpu ropenun 0e1KOB OIYIIAETCH 3aMaX:
TYXJIBIX S,
+KKEHOT0 pora,
aMMuaKxa.
TOpPEJION pe3UHBI.

Jli1s1 mpoBeieHUs] KCAHTONPOTEHHOBOM PeaKIMU NOTPedyeTcsi pearexT:
H2SO4
Cu(OH);
+HNO;
FeCl;

Beaxamu Ha3bIBaIOTCH:
MPUPOJHBIE IIOIUMEPBI, MOJIEKYJIBI KOTOPBIX IIOCTPOEHEI U3 OCTATKOB MOHOCAXapuI0B;
+TIpUPOAHBIC TTOJIMMEPHI, MOJIEKYJIBI KOTOPBIX TOCTPOEHBI U3 OCTATKOB (l-aMHUHOKHCJIOT;



IPUPOIHBIE BEHIECTBA. MPEICTABIISIONINE COOON CI0XKHBIE H(UPHI TNIMIEPUHA U BBICIIMX KapOOHOBBIX
KHCJIOT;

IIPUPOJIHBIE ITOJIMMEPBI, MOJIEKYJIBI KOTOPBIX IPEACTABIAIOT CO00i MOCIEI0BATENBHOCTh HYKIIEOTH-
JI0B;

Kaxue n3 pyHkumii cBoiicTBEHHbI Oeikam?
KaTaJIMTUYeCcKas,
TpPaHCIIOPTHAS,
3alATHAa,
+BCe CBONCTBEHHBI.

MaccoBasi 10JI1 KAKOro 3JIeMeHTa B 0eJIKkax HauooabImasn?
+yriepona,
BOJIOPO/JIA,
KHCJIOPO/Ia,
azora.

B notumepHoii nenu 0eJIKOB COCeJHNE OCTATKH AMHHOKHUCJIOT CBSI3aHbI APYT C APYIOM CBA3bIO:
BOJIOPOJIHOM,
aMUHOM,
+IenTHIHOM,
TUCYTb(GUITHOM.

BuTku cnupaiu BTOPUYHON CTPYKTYPHI 0eJIKa CKpeIJIeHbI INIABHBIM 00pa30M 3a c4eT CBA3eil:
HMOHOBBIX,
KOBAQJICHTHBIX,
+BOJIOPOIHBIX,
TUCYTbGUTHOM.

K nenarypanum 6esika MOKeT NPUBECTH:
00aBJICHUE CUIIBbHBIX 3JIEKTPOIUTOB,
HarpeBaHue,
busBO3CHCTBYUE,
+BCE OTBETHI BEPHBI

BeJsiku SIBJISIIOTCSI OTHUM M3 Ba)KHEHIIMX KOMIIOHEHTOB MUIIM. B OCHOBE YCKOpPeHHs 0eJIKka B Ke-
JYI0YHO-KMIIIEYHOM TPAKTe JeKUT PeaKIusi:

OKHUCJICHH,

+Truapoausa,

sTepuduKanms,

JIETHIPATAIINH.

H3roroBienue 0e3e 0CHOBAHO HA CIIOCOOHOCTH 0€JIKOB K:
TUAPOIU3Y,
FI/I)IpaTaHI/II/I,
+1eHoo0pa3oBaHuIo,
JIeHATYpaIHH.

s npoBeieHnsi OMypPeTOBOii peakuuu nNoTpedyercs peareHT:
HNO;
(CH3COQO),Ph,
H2SO4



+CuSOs.

Yka:xkuTe Ha3BaHHe 0eJIKa, BHINOJIHAIONIET0 GepMEHTATUBHYIO (DYHKIMIO:
+ypeasa,
reMOIJIO0NH,
uHTephEpoH,
KEpOTHH

IIpu o6pa3oBaHuM MEPBUYHOI CTPYKTYPHI 0€JIKa BasKHEHIIIUM BUAOM CBSI3H SIBJISIETCS:
+IenTuaHasN,
TUCYIb(GUIHAS,
BOJIOPOIHAS,
HOHHAI.

IIpu nenarypanuu Oesixa He paspymiaercs CTPyKTypa:
+hoepBUYHa,
TpeTU4YHa,
YEeTBEPTUYHAS,
BCE paspyLIaloTCs.

Kaxkoii ruiposiu3 6e;1koB nmpoTekaet ¢ 00Jib1Iel CKOPOCTbIO?
+(epMeHTaTUBHBIH,
KUCJIOTHBII
IEJIOYHOU
HEHUTpalbHBINA

JI1s1 Ka4eCTBEHHOT0 00HAPY:KeHHs 0eJIKa B MIPUPOAHOM 00beKTe MOKHO HCIOJIb30BATH PeaK-
LHHIO:

«cepeOpstHOTO 3epKajiay,

Baruepa.

+OnypeToBy1O,

1000 U3 EePEeYNCICHHbBIX

Hasmuue cepbl B 0eikax 00HAPYyKMBaeTCH C IOMOIIBLIO PeareHTa:
HNOs
Cu(OH);
FeCl;
+(CH3COO),Pb

Yto Ha3pIBAETCH U30JICKTPHUYCCKON TOYKOH 0eJIKOB?

3Ha4YeHUe MOTeHLNaNa, IPH KOTOPOM IIPOMCXOJUT aHOJHOE OKHUCIIEHHE OeJIKa;

BEJIMYMHA HJIEKTPUUYECKOT0 3aps/ia OEJIKOBOM MOJIEKYIIBI B paCTBOPE € 3aJjaHHBIM 3HaueHneM pH;
+3Hauenue pH pacTBopa, Ipu KOTOPOM MOJIEKyJIa OeKa He UMEET JIEKTPUIECKOT0 3aps/a;
3HayeHue pH pacTBopa, mpu KOTOPOM NMPOUCXOAUT JI€HATypalus Oenka.

MoueBHHY 10/1y4aI0T B3aUMO/AeHiCTBUEM:
+aMMHaKa M YriIEeKHCIIOro rasa,
aMMHaKa, YIJIEKUCIIOr0 ra3a v BOJBI,
aMMHaKa U YKCYCHOU KHCJIOTBI,
BOCCTAHOBJICHUEM HUTPOMETAHA.

AMH/IBI pearupyioT ¢ a30THCTOM KHCJI0TOH KaK



NEPBUYHBIC AMHHBI,
BTOpUYHBIC AMUHBI,
TPETUYHBIC AMUHBI,
+4eTBEPTUYHBIN AMMOHHUEBBIN NOH

MoueBHHA, pearupys ¢ a30THOM KM CJIOTOM, 00pa3yer:
+CoJIb,
a30T, BOAY U YIJIEKUCIIBIN ras,
OCHOBaHHUE,
ouyper.

C kakoii rpynmnoi Mo4eBUHbI Oy1eT pearupoBarb GopmaJjibaerui:
C KapOOHMIIOM,
C aMUHOTPYIIIOH,
OyJeT pa3jaratb MOYEBUHY,
+He OyJeT pearupoBarhb.

Yro Takoe OMypeToBasi peakuus?
+pCaKIII/I$I CIIJIaBJICHUA MOYCBHHDBI,
peaxiusi 00pa3oBaHMs KOMILJIEKCHOM METHOW COJIU C OMypeToM;
peakurd aMUHOKHUCIIOT ¢ OKCUJIOM MCH,
peakiusi o0pa3oBaHus OUTIOIIPHOTO NOHA AMUHOKHUCIIOT.

Cpenu nepe4ncjieHHbIX COeJMHEHUI BbIOepUTe H30Mep AUITHIAMMHA:
2-aMHHOTIPOTIaH;
+2-aMHHO-2-METUINPOIIaH;
JTMMETUIDTHIIAMIH;
2-MeTHUJIaHWJIHH.

Kakoii aMmuH nmosy4aercsi py MOJHOM BOCCTAHOBJICHHMH 2-HUTPOOyTaHa:
OyTUIIaMUH;
6mop-0yTHIIaMUH;
JTUATUIIAMUH;
+1300yTHIaMUH?

M3 KaKOro BelecTBa B Be CTAMH MOKHO IOJY4YHTh AHUJIMH:
C6H5OH;
CsHsCHg;
+CgHs;
CsHsN(CHs3),

Tema 10 I'eTepounkanyeckne coeAMHEHUsI
KonTponupyemble komneTeHIny (MM UX YacTH):
- C1I0cOOEH 000CHOBATh U pean30BaTh B NPOPECCUOHATBHON JesTeIbHOCTH COBPEMEHHBIE TeX-
HOJIOTUU C HCIMOJb30BaHHUEM NPUOOPHO-MHCTPYMEHTANIBbHON 0a3bl M HCIOJIb30BATH OCHOBHbBIE
€CTEeCTBEHHbIE, OMOJIOTHYECKHE U TPOPECCHOHATILHBIE MTOHATUS U METO/IbI IPU PEeIIeHuH ob1ie-
npodeccronanbubix 3a1a4 (OITK-4).

TecToBbIe 3a1aHus JJI51 TEKYLIEr0 KOHTPOJIs 3HaHui 1o paszaeny 10 «['eTepounkianyeckue
coeIMHEeHUsD)



2—M30NPONMUI—5—MeTHIIHKIOT€KCAHOJI TI0 CTPOCHHIO YIJIEBOIOPOIHOIO CKeJIeTa SIBJISETCH CO-
eIMHEeHHeM:

+KapOOIMKITHYECKUM;

reTEPOLUKITHYCCKIM;

HereI[eJIBHbIM;

apOMaTHYECKHM;

TpeTHYHBIM OTHOBAJIEHTHBIM YIJ1€BOJIOPOAHBIM PAJIMKAJIOM SIBJISIETCS:
HEOT'CKCHII;
OEH3MINIEH;
aJIJINII,
+TPET.-IEHTUI;

BuuMHaNbHBIM ABYXBAJIEHTHBIM YIJI€BOAOPOAHBIM PAIMKAJIOM SIBJISIETCS:
benun;
M—TOJIHIT;
+o—(heHuien;
—(eHUJIEH.

ITo 3aMecTUTEIbHOI HOMEHKJIATYpE coeJuHeHUEe (heHUIITUIKETOH HA3bIBAETCS:
METHJIOBBIN 3(hup OCH30HHOM KHCIIOTHI;
(EeHMIATUIIKETOH;
+1 — ¢penmnnponanon-1,;
METUI0EH304aT;

ITo 3amecTUTEIBLHOI HOMEHKIATYPE COeMHEeHHE CYJIb(aHNI0BAasA KHCI0TA HA3bIBAETCH:
N — aMuHO(pEHWICYIb()OHOBAS KUCIIOTA;
Cyib(aHUIOBask KUCIIOTA;
4 — aMMHOLMKJIOT€KCaHCYIb()OHOBAS KUCIIOTA;
+N — aMUHOOEH30J1CyNIb()OHOBAs KUCIIOTA;

ITo pyHKIMOHAIBHBIM rPyNNaM aHECTe3UH (ITHI0BBINA 3(UpP N-aMHUHOOCH30MHOMH KHCJIOTHI) SIB-
JsieTcH:

amMHJ1 ¥ IpocToi Hup;

+CI0XKHBIN 3(Up U aMUH;

KETOH U NMpOoCcTo >up;

KapOOHOBAas KUCIIOTA, MPOCTOM 3(hUp U aMuH;

Mo pyHKuMOHAJBHBIM rpynnam (peHusacaannuiaat (GpeHua0BbIi 3Pup o-ruApoKcudeH30MHOM
KHCJIOTHI) SIBJISIETCSH:

KapOOHOBAas KUCIIOTA;

KETOH, MPOCTOH 3hup, PeHor;

KETOH;

+denon, cnoxHbIN 3dup.

CTpyKTypa 2-MeTH/I-3-0KCONEHTAHIHOBOI KHCJIOTHI COJEP:KUT 001Iee Ynca0 GyHKIUOHATbHBIX
rpyni:

1;

2;
+3;
4,



Tabnuua 4 — Kpurepun onieHKH cOPMUPOBAHHOCTH KOMITETCHIIUH

Kon n HaumeHoBaHue
WHIUKATOPa JOCTHIKEHUS
KOMITETCHIINH (4acTh
KOMITCTCHIIHH )

Kpurepun onenuBanusi cOpMUPOBAHHOCTH KOMIIETEHIIMU (YaCTH KOMIETEHIIHH)

Ha 0a30BOM ypOBHE

Ha IMOBBINICHHOM YPOBHC

COOTBETCTBYET OILICHKE «yIOBJICTBOPUTEIHLHOY
50-64% ot MmakcuManbHOro Oasuia

COOTBETCTBYET OIICHKE «XOPOIIO»
65-85% oT MakCcUMaJILHOTO Oayuia

COOTBETCTBYET OICHKE «OTJIHY-
HOY»

86-100% o1 MakcuMaIbHOro OaJ-
na

3HATH:

HJ]-1 3HaeT OCHOBHEIC
€CTECTBCHHBIC, OMOJIOTH-
YECKUE U MPodeccro-
HaJIbHBIC IIOHATHS M ME-
TOBI IIPH PEIICHUH 00-
menpoeCCHOHATBHBIX
3aJ1a4, COBPEMCHHBIC
TEXHOJIOTUU C UCITOJIb30-
BaHHEM MPHUOOPHO-
MHCTPYMEHTAJILHOU 0a3bl

CTyneHT ycBOMJI OCHOBHOE COJIEp>KaHuEe MOTYJIst
HEOpPraHMYECKON XUMUU, HO UMEET MPOOeIbl B
YCBOGHUU MaTepuaa, He MPEensTCTBYIOIINE
nanbHENIeMy 00y4eHuI0:

-B JIOTUYECKOM PACCYXJACHUH HET CYIIECTBEHHBIX
OIMOOK, HO JIOMYIICHA CYIISCTBEHHAs OIUOKA B
MaTEMaTHYECKHUX pacyeTax Mpu peleHun

3a/1ay;

-nabopatopHasi paboTa BBIIOJIHEHA TPABUILHO HE
MEHEe YeM HaroJOBHHY WU JOIYIIeHa
CYIIECTBEHHAs OIIMOKA B X0Je IKCIIEPUMEHTA, B
00BsICHEHUH, B 0OPMIIEHUH PabOTHI, B
COOJIIOICHUM TIPAaBUJI TEXHUKU 0€30IaCHOCTH IpY|
paboTe ¢ BelecTBaMu U 000pyJOBaHUEM,
KOTOpast UCHPABIISIETCS 110 TPEOOBAHUIO YUUTES;
- MaTepual u3jaraeT HeCUCTEMaTU3UPOBAHHO,
(dparMeHTapHO, HE BCET/1a MOCIIEJ0BATENBHO;
-I0Ka3bIBAET HEAOCTAaTOYHYI0 Cc(hHOpMHpPOBaHH
OTJENBHBIX 3HAHUH U YMEHMIA; BBIBOJIBI M 000011
apryMeHTUPYET cJ1abo, AOMYCKAeT B HUX OLIHOKHU
- JIOMYCTWJI OIIMOKH U HETOYHOCTH B HCIOJB30B
HAYYHOU TEPMHUHOJIOTHH, ONPEICICHUS MOHSATHIA
HEJ0CTAaTOYHO YETKUE;

- HE UCIOJIb30BaJl B KAYECTBE J0KAa3aTEeIbCTBA

BBIBOJIBI M 000011IeHNs U3 HAOI0IeHUH, ()aKToB,

CTyneHT MOoKa3bIBaeT 3HAHUS BCETO
M3YYEHHOTO MPOTPAMMHOIO MaTepHu-
ana. J[a€T moNHBIM W TpaBUIIbHBINA
OTBET HAa OCHOBE M3YUCHHBIX TCOPHUH;
HE3HAYHUTEJIbHLIE OIIMOKH U HEA0YE-
Thl TPU BOCIPOU3BEJCHUU H3YyYCH-
HOrO0 Marepualia, ONpeAcsICHUs I10-
HATHH Jajl HEMOJIHbIe, HEeOOJbIINE
HETOYHOCTH TIPU  HUCIOJIb30BAaHUU
Hay4YHBIX TEPMHHOB WJIM B BBIBOJAX
U 0000IIeHUAX W3 HAOIIOJCHUN U
OTIBITOB; MaTepUal U3jaraeT B Ompe-
JIEJICHHOM JIOTMYECKOM IIOCIIed0Ba-
TEJIBLHOCTH, MPU ITOM JOIMYCKAET OJ-
Hy HerpyOyro omuoOKy win He Oosee
JIBYX HEJIOYETOB U MOXKET MX HUCIIpa-
BUTh CAMOCTOATEIBHO TpU TpeboBa-
HUM WU TPU HEOOIBIIOW MOMOIIH
MpenoaBaTelis; B OCHOBHOM YCBOWII
y4eOHBIH MaTepHal, MOATBEPKIAET
OTBET KOHKPETHBIMU IpPUMEpPaMHu;
MPaBUIILHO OTBEYAET Ha JIOMOJHH-
TEJIbHBIE BOMPOCHI MPEMOIaBaATE.

B mormueckoMm paccyXIeHHH U pe-

INCHUU HCT CYHICCTBCHHBIX OH_II/I6OK,

CtTyneHT nokasbIBaeT riryooKoe u
MOJIHO€ 3HAHME U TOHUMAaHUE
BCEro o0bE€Ma MporpaMmMHOro Ma-
Tepuaia, TIOJHOE TIOHUMAHHE
CYILIHOCTHU paccMaTpuBaeMbIX
MOHATHM, SABJICHUN U 3aKOHOMEp-
HOCTEU, TEOpHUH, B3aUMOCBS3EH;
naboparopHass paboTa BBITIONHE-
Ha TMIOJIHOCTBIO M TPaBUIBHO,
CIeNIaHbl TIpaBUJIbHBIE HaOIIOjIE-
HUS U BBIBOJBL;

SKCTIEPUMEHT OCYIIECTBJIICH IO
IUIAHY C Y4YeTOM TEXHHUKH 0e3-
OMACHOCTH M MpaBuil paboOThl C
BEILIECTBAMH U 000PYI0BAaHHEM;




OIIBITOB WJIX AOITYCTHUII OIINOKHU IIpH UX U3JI0XKCHK

HO 3a/la4a pellieHa HepalnnOHAIbHBIM|
crocoboM WM JOMyIIeHO He 0Ooliee
JIBYX HECYIIECTBEHHBIX OIIHOOK.

YMmerh:

HJ[-2 YmMeet ucnomnn3o-
BaTh OCHOBHBIC €CTe-
CTBEHHBIC, OMOJIOrHYe-
CKHUE U TPOPECCHOHAITB-
HBIC TIOHATHS U METO/IbI
MIPU PEUICHUU OOIIEPo-
(heccuoHaIBHBIX 33134

OTBeuaeT HEeNOJIHO Ha BOMPOCHI MPETI01aBaTeNs
(ymyckast 1 OCHOBHOE), UJTU BOCIIPOU3BOJIUT
coJiepKaHue TeKcTa y4eOHUKA, HO HEAOCTATOUHO
MTOHUMAET OT/IeIbHbIE MOJI0XKEHHS, UMEIOIIINE
Ba)XHOE 3HAYCHHE B ITOM TEKCTE.

OO6Hapy>KuBaeT HEIOCTATOYHOE TOHUMaHUe
OTJICTBHBIX MTOJIOKCHUI TTPH BOCIIPOU3BEICHUN
TeKcTa yuyeOHHKa (3amuceil, IEPBOUCTOUYHUKOB) U
OTBEYAET HEITOJIHO Ha BOIPOCHI MPENOaBaTeNs
MycKasi O/IHy-/IB€ TpyOble OLIMOKHU BHICTABIIAETCS
JICHTY, KOTOPBIA HE COBCEM TBEP/IO BJIAJICET MaTq
JIOM, TIpU OTBETax JOIMYCKaeT MaJOCYIIEeCTBEl
MOTPENTHOCTH, WCKaXEHUs JIOTHYECKOW IMOCe]]
TEIHHOCTH,

HETOYHYIO apTYMEHTAIINIO TCOPETHUECKUX
MOJIOKEHUM, UCTIBITHIBACT 3aTPyTHEHUS TIPU
pEIIeHNH JOCTATOYHO CIOXKHBIX 3aj1ad.
HcnpiThIBaeT 3aTpynHEHUsT B TPUMEHEHUHU 3HA
HEOOXOIUMBIX JJISI PEIICHUS 33]1a4 Pa3TUIHbIX TH
mpu OOBSCHEHNMH KOHKPETHBIX SIBIEHUH Ha OC
TEOpUH U

3aKOHOB, UJIU B TIOJITBEPKICHUU KOHKPETHBIX TIp)
poB

MIPAKTUIECKOTO TPUMEHEHUS TEOPUit

CTyneHT yMeeT CcaMOCTOSITENIbHO
BBIICJISITh TJIABHBIE TOJOXKEHUS B
HM3Y4EHHOM MaTepuale; Ha OCHOBa-
HUU (PaKTOB W MPUMEPOB 0000IIATH,
Jenath  BBIBOJIBI,  YCTaHABIMBATH
BHYTpUIIpEIMETHbIE CBsi3H. [Ipume-
HSATH TOJYyYEHHBIC 3HAHHS Ha Tpak-
TUKE B BUJOM3MEHEHHOHN CHUTYyallHH,
coOnroaaTh  OCHOBHBIE — IIpaBHJIA
KYJIbTYpbl YCTHOW p€YHd U COIpPO-
BOXKJIAIOIIEH ITMCHMEHHOM, HCIIOJIb-
30BaTh HAay4HbIE TEPMHHBI; Jabopa-
TOpHas pa0oTa BBIMOJHEHA TIpa-
BUJILHO,  CHEJaHbl  MpaBUJIbHBIC
HaOJIOJIEHUsST W BBIBOJIBI, HO TIPH
3TOM DJKCIIEPUMEHT TPOBEIEH HE
TIOJTHOCTBIO UJTU JTOMYIIEHBI HeCyIIle-
CTBEHHBIE OIIMOKH B paboTe ¢ Bellle-
CTBaMU U 00OPYIOBAHHEM.

CTyaeHT yMmMeeT COCTaBUTh MOJI-
HBIA M TIPaBWJIbHBIM OTBET Ha OC-
HOBE M3Y4YEHHOr0 Marepuaa;
BBIIENIATE TIJIaBHBIE ITOJIOXKEHMS,
CaMOCTOSATENIbHO  TOJITBEPKAATh
OTBET KOHKPETHBIMH IPUMEPaMH,
dakTaMu; caMOCTOSATEIBHO W ap-
TYMEHTUPOBAHO [IeNaTh aHalu3,
000011eHHsI, BBIBOALI. Y CTaHaB-
JUBaTh MEXIIPEJAMETHBIC (Ha OC-
HOBE paHee MPUOOPETEHHBIX 3HA-
HUN) U BHYTPUIIPEIMETHBIC CBS-
3M, TBOPYECKU MPUMEHSThH TMOIY-
YeHHBIC 3HAaHHUA B HE3HAKOMOM
CUTYAaLVH. [TocnenoBarensHoO,
4€TKO, CBSI3HO, OOOCHOBAaHHO H
0e301nO00YHO M3Narath y4eOHbIN
MaTepuai; JaBaTh OTBET B JIOTHU-
YeCKOH MOCIeIOBATEIBHOCTH C
HCIIOJIb30BAaHUEM MPHUHATON Tep-
MMHOJIOTHY, JelaTh COOCTBEHHEIS
BBIBOJIbI; (POPMYIUPOBATH TOYHOE
OTIpe/ieJICHUe W  HUCTOJIKOBaHHUE
OCHOBHEIX IIOHATHH, 3aKOHOB,
TEOPHIi; IPU OTBETE HE MMOBTOPSITH
JIOCTIOBHO TEKCT yueOHHKa; H3ja-
raTb MaTepualg JIUTePaTypPHBIM
SI3BIKOM; TIPABHIBHO U 00CTOS-




TEIbHO OTBEYaTh Ha JOMOJHH-
TeJabHbIE BOmpochl yuutens. Ca-
MOCTOSITEJIBHO U PalMOHAIbHO
HUCIIOJIB30BaTh HAarJIAAHBIC IIOCO-
Ousi, CHpaBOYHBIE MAaTEPUAIbL,
y‘-IC6HI/IK, AOIOJIHHUTCIIbHYIO JIH-
Teparypy, MIEPBOUCTOYHUKH;
HNPUMEHATE CUCTEMY YCIIOBHBIX
0003Ha4YeHUI MPU BEICHUU 3aIlU-
Cel, COMPOBOXKIAKOIIUX OTBET;
UCIIONIb30BaHUE ISl JO0Ka3aTellb-
CTBa BBIBOJOB U3 HB,6JIIOI[€HI/II71 u
OTIBITOB;

Bnaners:

HJ]-3 Bnangeer HaBbIKAMHU
000CHOBaHUS U peann3a-
11U B IpohecCHOHATb-
HOM IeITeTbHOCTH CO-
BPEMEHHBIX TEXHOJIOTUI
C UCTOJIb30BAaHUEM TIPH-
O60opHO-
MHCTPYMEHTAJIbHOM 0a3bl

CryneHT BiazeeT HEOOXOJMMBIMH HaBBIKAMHU
paboThI ¢ MpuOOpamMu, YepTEeKAMU, CXCMaMU H
rpaduKaMu, COMYTCTBYIOIIUMH OTBETY; 3allHCH,
COITPOBOKIAIOININE OTBET, COOTBETCTBYIOT Tpe-
OOBaHUSIM.

CryneHt He o0JsiafiaeT J0CTaTOYHBIM
HaBBIKOM pabOThl CO CIIPABOYHOM JIHA
TepaTypoH, yueOHUKOM, MEPBOUCTOY
HUKaMHU (TPaBWIBHO OPUEHTHUPYETCH,
HO paboTaeT MEAJICHHO).

Brnaneer HaBBIKAaMH pEIICHHS] XUMHA
YeCKMX 3aJjady IO 3aJaHHOMY ajro-
puUTMY

CtyneHT BhajeeT  KyJIbTypoi
MBIIIJICHUS; CIOCOOHOCTBIO K
00001IeHNI0, aHaIU3y, KpUTHUE-
CKOMY OCMBICIICHUIO, CUCTEMAaTH-
3aIluH, MOCTAHOBKE IIEICH U BBI-
Oopy TyTell uX JOCTHXKEHUS, B
JIOTUYECKOM PACCYKIEHUU U pe-
IICHUU HET OIMOOK, 3ajada pe-
[IEHa PalMOHATBHBIM CIOCOO0M;
MPOSIBIICHBI HABBIKH OPTaHU3aIlH-
OHHO-TPYJIOBBIX yMEHHN (TOJ-
JIEP’KUBAIOTCA YUCTOTa paboyero
MeCTa U TOPSIOK Ha CTOJE, KO-
HOMHO HCIIOJIb3YIOTCSI PEaKTHBHI).




Monayab 3. «OCHOBBI (PpU3HUYECKON M KOJIJIOMIHOM XMMHUM»

Bonpocsl 1151 codecenoBanms mo Moyt 3 «OcHOBBI (pU3MUECKOI U KOJIJIOUIHON XUMUID)

1. ChopmynupyiiTe mepBbIid 3aKOH TEPMOJMHAMUKHU. J[aliTe onpeeneHust MOHITUI «TeIIoTay, «padbo-
Tay», «BHYTPEHHSS HEPIUs CUCTEMBI», «JHTAIbIUA». PaccMOTpUTE MPUIIOKEHNE NIEPBOTO 3aKOHA TEp-
MOJIMHAMUKHU K Pa3JIMYHbIM TEPMOJUHAMUYECKUM IIPOLIECCAM.

2. ChopmynupyiiTe 3aK0OH JeHCTBYIOIUX Macc. 3alUIINTE BBIPa)KEHUE KOHCTAHThI XUMUYECKOTO PaB-
HOBECHSI JIIs1 KOHKPETHBIX peakluil pasHbIMU criocobamu. [Tokaxure cBsa3p mexny Kp u K¢. Ilpusenu-
T€ nMpuMepsbl peakuuii s Kotopbix Kp = K¢, Kp> K¢, Kp < K¢ .

3. PactBopsl. Teopun pactBopoB, ponb yueHus J[.J1.MenneneeBa. CriocoObl BbIpa)KeHUSI KOHIIEHTPA-
Iuu pacTBOpoB. Kak NpUroTOBUTH OJHOMOJISPHBIM PACTBOP XJOPUCTOrO KaJbLMs, AELUMOJIPHBIN
pactBop OOPHOI KUCIOTHI?

4. JlaiiTe NOHATHUS O CTAHJAPTHBIX TEIUIOTAaX 00pa30BaHMs M CTAHAAPTHBIX TEIUIOTaX CrOpaHMs Bellle-
cTBa. UTo c000¥ mpecTaBIsIIOT CTaHIapPTHBIE TETUIOTH 0OpazoBanus H,O, CO,, CaCO,? Kak paccuu-
TaTh TEIUIOTY CrOpaHMsl OPraHMYECKOr'0 BEIIEeCTBA, pacloiaras JaHHBIMM 110 TEIUIoTaM 00pa3oBaHMs
pa3JIMYHBIX BEIIECTB?

5. [Ipoananu3upyiTe ypaBHEHNE U30TEPMbl XUMUUECKON PEaKLIUU, TOKAKUTE €ro MPaKTUYECKOE IIPU-
MeHEeHHe. 3aluIlnuTe ypaBHEHUE JUIsl KOHKPETHOM peakluu.

6. 300pa3ute nuarpaMMy COCTOSIHUSI HEOIPAaHMUEHHO CMEILMBAIOIINXCS JKUIKOCTEH, UMEIOLINX MaK-
CUMYM WIM MUHUMYM Ha KpUBOM TemmepaTyp kumeHus. Ha3oBure nuHHMU M OIS, UMEIOIIMECS Ha
nuarpamme. Jlaiite popMyaupoBKy BTroporo 3akoHa KonoBanoBa. UTo Ha3bIBaeTcsl a3€0TPOIHOM cMe-
cpio? [loueMy a3eoTpor He MOXKET OBbITh pa3fiesieH OOBIYHBIMH METO/IaMU IIEPETOHKHU?

7. Pa3nnuus B CBOMCTBaX pacTBOPOB IEKTPOJIUTOB M HEAIEKTPOJUTOB. OCHOBHBIE MOJIOKEHUS TEO-
pHUU 3IEKTPOIUTHYECKOM qucconuanuu bpencrena. Kakue onbITHbIE TaHHBIE MOATBEPKIAIOT TEOPHIO
AIIEKTPOJINTUYECKON JUCCOLMAN?

8.CunpHble U cnadble 3eKTpoanThl. KoHcTaHTa U CTeNeHb 1UCCOLMAalliY, CBA3b MEX 1y HUMH. 130T0-
HUYECKUH K03((OUIIMEHT 751 paCTBOPOB CIAOBIX AJIEKTPOIUTOB

9. KoHcTanTa auccouuanuu ciiadoro 3J€KTPOJIMTAa U €€ CBsI3b C AJIEKTPONpPOBOAUMOCThIO. Kakumu
OTIBITHBIMU JJAHHBIMU HEOOXOJIMMO pacnojaraTh JUis ONpeieieHnss KOHCTAHThI TUCCOLUaIn?

10. DnexTpuueckas IUCCOLMALUs HEBOAHBIX pacTBOPOB. OCOOEHHOCTH ANEKTPONPOBOJAUMOCTH B ITHX
pacTBopax.

11. KakoBbl 0COOEHHOCTH reTepOreHHbIX peakiuii? M3 kakux craauii MOXKET COCTOSITh TeTepOreHHast
peakuus? PaccMOTpUTE Ha KOHKPETHBIX IPUMEPAX.

12. CBoOoaHAasi MOBEPXHOCTHAS YHEPTHS U MOBEPXHOCTHOE HaTshKeHHe. PaKTOphl, BIUSIOUINE HA TO-
BEPXHOCTHOE HaTsLKEHUE. MeToabl N3MEPEHMsI IOBEPXHOCTHOTIO HATSKEHUS.

13. OnummTe nosydeHrue KOJUIOMIHBIX CUCTEM METOJaMu AucneprupoBaHus. [IpuBenute npumepsl.
PaccmoTtpute yeTpONCTBO IAPOBOM U KOJIOMIHON MEJIBHULL.

14. PaccmoTpuTe mpsiMmple M OOpaTHBbIE 3JEKTPOKMHETUYECKUE SBIIEHUS, UX NpuuuHbl. [IpuBeaurte
IPUMEPBI MPAKTHYECKOTO UCTIONB30BAaHUS 3TUX SBJICHUH B (papMaliuu 1 MEAULIMHE.

15. Onumure ocobennoctu HaOyxanus BMC. Uro Takoe creneHb HaOyxaHHs, TeIIoTa HaOyXaHus,
naBlieHNe HaOyXaHus?

16. AncopOuust Ha rpaHulle KHUAKOCTb-Ta3. YpaBHeHue ['u60ca, ero ananus. Kak rpadguuecku 0yayt
pacrosiaraTbCsi OTHOCUTEIBHO APYT APyra M30TEPMbI MOBEPXHOCTHOTO HATSKEHMSI U U30TEPMBI al-
copOIIMH pacCTBOPOB OJMHAKOBOM KOHIIEHTPALIMU EPEYNCIEHHBIX HI)KE KHCIIOT: MAaCIsTHON, YKCYCHOM,
BaJIEpUaHOBOW, IPOITMOHOBOM?

17. OnummuTe Noay4eHUE KOJJIOWIHBIX CHCTEM METOJOM KOHJEHcaluH ((pu3nudeckas, XMMHYECcKas).
[IpuBenuTe NpUMEpSL.

18. DnexTpokuHeTHYeCKUi noTeHran. MakTopsl, BIUSIONINE HA €r0 BEJIMYUHY U 3HAK.



19. Kakue coeauHeHus U 10 KaKoMy Ipu3HaKy oTHocaTcsa k BMC? PaccMoTpute MeTo1bl OIyY€EHHUS
BMC (npuBeaute npumepsl). [Ipumenenne BMC B dapmaniu, MeaumuHe, OMOI0THH.

20. TeroBo# 3(pPeKT XMMUYECKON peakIui, METOAbI ero onpenenenus. g kakux peakmuit AU =
AH, AU < AH, AU > AH? IlpuBeaute npumepsl.

21. 3aBUCHMMOCTb KOHCTAHTBhl PaBHOBECHs OT TeMIiieparypbl. [lokaxuTe Kak ¢ MOMOLIbIO YpaBHEHUI
M30XOpbI U U300aphl peakiuu noarsepxaaercs npunuui Jle-Illarense.

22. UneanbHbIe pacTBOPHI KUIKOCTEH B KUAKOCTIX. 3aKkoH Payis. ['padudeckas 3aBucuMocts oO1ie-
ro U mapuyaibHBIX IaBJIEHUI OT cocTaBa cMecu. OTKIOHEHUs OT 3aKoHa Payiist, mprunHBI.

23. IIpoBoauuku 1-ro u 2-ro poxa. IlpuBenure npumepsl. Jlalite 00bsiCHEHHUE MEXaHU3Ma IEpEeHOCca
JNEKTPUYECKOTO TOKA B PACTBOPAX AJIEKTPOJIUTOB.

24. PaccMoTpuUTE MOJTydYeHHE KOJJIOWAHBIX CHCTEM METOJIOM MENTU3aluH ((PU3UKO-XUMHUUECKUM JTUC-
neprupoBanueM). [IpuBeaure npumepsl.

25. MexaHu3Mbl BOSHUKHOBEHMSI 3JIEKTPUUECKOT0 3apsi/ia KOJUIOMIHBIX YacTHULL.

26. OnuiuTe BIUAHUE Pa3NUYHbIX (PaKTOpOB Ha BenuuuHy Habyxanwus. [IpuBenurte IUOTpOIHBIE psi-
el HoHOB. Kakoe mpakTudeckoe MpUMEHEHHE MMEET Ipolecc HabyxaHus B (apManuu, MEAHUIINHE,
ouonorun?

27. IloueMy ycTaHaBIMBAETCsS CEAUMEHTALIMIOHHOE PAaBHOBECHE B KOJUIOMIHBIX CHUCTEMaX, YEM OHO Xa-
pakTepusyercs? UTo Takoe arperaTMBHAas M CEAMMEHTAIMOHHAS yCTOMYHMBOCTH, KaKas CBSI3b MEXIY
Humu? IlpuBenuTe npumMepbl CUCTEM CEIUMEHTAMOHHO-YCTOMUNBBIX U HEYCTOMUNBBIX.

28. dusnueckas Teopusi YCTOMUMBOCTH U KOAryJSIIUK 30Jeil anekrpoiautamu (IJIDO).

29. OnumuTe BIUSHHUE Pa3INYHBIX (pakTOpoB Ha BenmuunHy HaOyxaHus. [IpuBenure nuoTpomnHbie psi-
el MOHOB. Kakoe mpakThyeckoe MpUMEHEHHE MMeEeT Ipoliecc Ha0yxaHus B (apManuu, MEAULIUHE,
Oouonorun?

30. CpaBHuTe cBOMCTBa reneit u cTyaHeil. PaccmoTpure BiusiHue pa3iuyHbIX (AKTOPOB Ha MPOIECC
3aCTy/IHEBAHMUS.

TunoBsle 3a1a4u 10 MOAYJII0 3 «OCHOBBI (PU3NYECKON U KOJJIOMIHON XUMUM

Paccuurare TemnepaTtypy 3amep3aHus pactBopa, eciau B 200 r Boasl conepkuTes 54 T IIIFOKO3BI.
Omeem: -2,2°.
ITpu pactBopenuu 2,76 r rauuepusa B 200 Mi1 BobI TEMIIEpaTypa 3aMep3aHus noHusuiach Ha 0,279°.
Onpenenuts MOJIEKYJISIPHYIO MacCy TIIMLEPHUHA.
Omeem: 92.
CKOJIBKO MOJIEH HEANIEKTPOJINTa JOJDKEH COAepKaTh 1 JIUTp pacTBOpa, YTOOBI €r0 OCMOTHUYECKOE
nasnenue pu 25°C 6wu10 paBHo 2,47 xlla?
Omeem: 0,001 mons.
Ha ckonpKko rpalyCcoB MOBBICUTCA TEMIIEpaTypa KuneHus Boel, eciau B 100 r Boasl pacTBOPUTH 9 1
rimoko3bl (CgH1206)?
Omeem: na 0,26°.
Brraucnuts ocmotrdeckoe nasienne | M pactBopa cepHoil KUCIOTHI Ipu Temmneparype 25°C.
Omeem: 7429 klla unu 73 amm
Omnpenenuts ocMoTuyeckoe nasienue 1 M pactBopa ppykTo3sl 1 1 M pacTBopa COJNSIHON KUCTOTHI.
Omeem: ¢ppykmo3svlt — 24 amm, coranou kuciomol — 48 amm.
K 100 M1 0,5 M BoztHOTO pactBopa caxapo3sl (C12H20011) no6asneno 300 mit Boasl. Yemy paBHO
OCMOTHYECKOE JIaBJIEHUE MOTYYEHHOTO pacTBopa npu 25°C?
Omeem:309,5 klla unu 3,05 amm.
ITpu 25°C ocmoTHUECKOE TaBi€HUE pacTBoOpa , coAepskaiiero 2,8 r Bemectsa Ha 200 M1 pacTBopa,
paBHo 0,7 xIla. Yemy paBHa MOJIEKyJIsIpHasl Macca paCTBOPEHHOI'O BellecTBa?
Omeem:50 000.

[Tpu kaxoii Temneparype 0ynet kunetb 50% pacTBop caxaposbi?



Omeem: 101,5°C

10.1Ipu pactBopenuu 3,24 r cepsl B 40 r GeH30/1a TeMIepaTypa KureHus O6en3ona nossicuiack Ha 0,81°.
N3 CKOMBKUX aTOMOB COCTOUT MOJIEKYJIa CEPBI B PACTBOPE, €CIU IMOYITMOCKOIIUYECKAs ITOCTOSTHHAS
oenzona K,=2,57?
Omeem: 8 amomos

11. Beruucnuth TerioBoit 3Qp¢exT peakuu Npu CTaHIAPTHBIX YCIOBUSX. Peakius mpoTekaeT B 3aKpbl-
Tol cucreme. OnpenenuTb BO3MOXKHOCTh €€ MPOTEKaHUs MPU CTaHJAPTHBIX YCIOBUSX U MPU TeMIlepa-
type 1000 K: Fe304(T) + Ha(r) << 3FeO(t) + H0O(T)

12. IlocTpoiiTe auarpaMmy IIJIaBKOCTH CHCTEMBbI MeTHJICTeapar (T.ILI. 450C) — napaduH (T.IUL. 340C).
Temmnepatypa TuiaBieHus: 3BTeKTH4IecKor cmecu (60% mapaduna — 40% metuicTeapara) 26°C. VYka-
JKHTE BO3MOXKHBIC COCTABBI CYIIO3uTOpHeB. CBeUrM TOIKHBI IIaBUThCs mpu 35-36°C M He pasmsir-
4aThCs IIPU TEMIIEPATYPE HUKE 32°C (JInnuu JMKBHUIyca N300pa3uTe NPSIMBIMH).

13. Beruucnure mpaBnenue napa 20%-noro pactBopa riaoko3bl CgHi1206 ipu 25°C. JaBiienue napa BoJbl
Tpy 1aHHOi Temmepatype 3167,73 H/v?.

14. )Xunkoe opraHnyeckoe BEIIECTBO, MPAKTUYECKH HEPACTBOPUMOE B BOJE, MEPETOHSIIOCH C BOJISIHBIM
apoM 110 HOPMAIBHBIM aTMOC(hEpHBIM JTaBIICHUEM TIPH 98,4°C. ConepxkaHne OpraHu4eCcKOM KUIKO-
cTu B KoHjaeHcare 23,1 Bec. %. Omnpenenute MOISPHYIO Maccy BEIIECTBA U JaBJICHHUE €ro MapoB MPH
YKa3aHHOHN TeMIeparype, €CM JaBJIEHUE HACBIIIEHHOrO Iapa BOJbI B 3TUX YCJIOBMSIX paBHO 958,65
H/M.

15. VienbHast sneKTpudeckas nposogumocts 10%-roro pacteopa CaCly npu 18°C pasna 41,4 cMxm™.
[TnotHocTh pactBOopa 1080 KOX M. I[TogBUKHOCTH HOHOB: A 1/2@32+=50,4>< 10* u A cl =66,3 x 10
cMXM?X MO . Bbrumciute KaXyIlytocs crenens aucconuanmu Cacl, B pactBope.

16. Bprunciure moTeHIHaa MEIHOTO JICKTpoJa B pacTBope, coaepxkameM 1,6 r CuSO,4 B 200 e pac-
TBOpa MpH 25°%C. Kaxymasicst crenenp quccoruanuu B pactBope paBHa 40%.

Hanummure ¢popMyny KOJITOUTHOW MHUIIEIUTH THAPO30JIS THAPOKCHAA aTFOMUHUSA, TTOJYY€HHOTO THAPOIIU-
30M cynb(ara aTFOMUHHUSL.

17. s 3amuTsl 10 M1 30511 CEpHUCTON CypbMBI OT Koaryisiiuu nof aeicrsueM 1 mur 10%-Horo pactso-
pa xJyopua HaTpus moTpedoBanoch 100aBuTh K 3010 0,4 mu 0,5%-Horo pacTBopa xenatuHa (yaeib-
HBII Bec kenaTuHa npumuTe Ha 1). Onpenenure, 4eMy paBHO CEPHUCTOCYPbMSIHICTOE YUCI0?

18. Onpenenute cpenuuii pazmep vactuil 0,01% ruapo3oss 3070Ta, €ciivi 00bEM pacTBOpPa, B KOTOPOM
IIPOU3BOJUTCS MOJCYET YACTHIL], COCTABIISIET 4x10™ cm®. B s1OM 06BeMe, B cpenHem, Haxoautes 4
gactunpl. [I10THOCTE MeTaInaeckoro 3oota 19,5 /oM.

19. Beruucnuth TerinoBoi 3eKT peakuu Mpu CTaHIAPTHBIX YCIOBUSX. Peakius mpoTekaeT B 3aKphl-
Tol cucreme. OnpenenuTh BO3MOXKXHOCTh €€ MMPOTEKaHUs MPU CTaHJAPTHBIX YCIOBUSIX M TIPHU TeMIlepa-
Typsl 1000K.

C(1) + HO(r) << CO(r) + Ha(1)

20. OnpeaenuTh YMCI0 CTETIeHEH CBOOOBI AJI CIAEAYIOIINX PABHOBECHBIX CUCTEM:

a) 2Ag,0 < 4Ag + O,

0) CaCO; < CaO + CO;,

21. a) Onpenenure ocMoTHueckoe naBieHue 10%-HOro pacTBopa IiIMIIEpUHA TNPU 15°C. MnorHOCTH
pactBopa paBHa 1,023 r/em’.

6) Cmech kaM(Opbl U BOJBI KUMUT MPU HOPMAILHOM aTMOC(EpHOM aBlIEHUHU MpPU 99°C. Onpenenure
MPOLIEHTHOE co/iepkaHne kKaM(opsl U Bofbl B qucTriisaTe. Kamdopa, monspHas macca 152,2, mpakTu-
YeCKHU HepacTBopuma B Bojie. [laBiieHre mapoB BOJIbI IPU 99°C pasHo 97740,9 H/M?.

22. Cynbdat Gapus B BUE CYCIIEH3UH B BOJIE UCIIOJIB3YETCSl KaK KOHTPACTHOE BEIIECTBO ISl PEHTT €HO-
CKOINMUM. YJIeTbHAsl DJIEKTPONPOBOJUMOCTh pacTBOpa cyibdara Oapus mpu 18°C paBHa 2,623x10™
CMxM™. VienpHas 2IeKTPOIPOBOAMMOCT BOJIBI, ONPEICICHHAS B TeX Xke yeroBmsx 4,0 x 10™ Cvx M’
! Berunciute pactBopumMocTh BaSO,4 (KOHIIEHTpAIHIO B HACKIIIIEHHOM PacTBOPE).

23. Beruucnure npu 298K 9/1C KOHLEHTPALMOHHOIO AJIEMEHTA!

Pt| Fe**, Fe®" || Fe**, Fe** | Pt
C (Fe*")=0,1 mombxm™ C (Fe*") = 0,4 mombx am™



C (Fe*")=0,5 mombx M C (Fe*") = 0,04 monbx am™

24. 3on1b cynbdaTa MBIIIbSKA MMOJIYYEH MPU B3aUMOACHCTBUM U30BITKA CEPOBOAOPOIA C XJIOPUIOM MBbI-
mbska (111). Hanmummre popmyity KOJUIOHIHONM MHUIIEIUIBI.

25. W3BeCTHBI MOPOTH KOATYIISALUU JUIS CIEAYIOIINX 3IeKTpoiauToB (Mmoin/im). KNOjz — 50, MgCl, —
0,717, NasPO,4 — 43, Na,SO,4 — 49, MgSO,4 — 0,81, AICI; — 0,099. Kakos 3apsix gacTuil 3051517

26. M3osnexTpuyeckas Touka anbOymuHa HaOmomaercs npu pH = 4,8. benok nomemien B OydepHyro
CMECh C KOHIICHTPAaLlMEW BOJOPOJHBIX MOHOB 10°% r-pon/n. Onpenenure HanpaBlIEHUE ABM)KEHUS
4yacTull Oelika Ipu deKTpodopese.

27. 30116 30J10Ta TOXY4YEH MIPHU B3aUMOCHCTBUM aypara Kaius ¢ ¢popmanpaeruaom. Hanummre hopmyy
KOJUTOMIHOM MHIIEIUIBI.

28. Uro0bl BBI3BaTh Koaryisnuio 10 M THApPO30Js CEPHHCTOTO MBIIIbSKAa MOTPEOOBAIOCH B KAXKIOM
otaensHOoM cirydae npuiuth: 0,25 mi 2 H pacrBopa NaCl, 13 ma 0,01 M pactBopa CaCl, u 2,73 mn
0,001 M pactBopa AlCl3. Kakoii 3apsiy uMeroT 4acTuiibl 3051517 UeMy paBeH Mopor KoaryJisiiy Kax/I1o0-
ro AJeKTponuTa’?

29. 1 r 6enka pactBopeH B 100 My BObI pu 25°C. Uemy paBHO OCMOTHYECKOE JIABJICHHE PACTBOPA, €CIIH
MouisipHasi Macca 6enka paBaa 10000?

30. IIpy BHCKO3MMETPUYECKOM OIpENeIeHUH MOJEeKyIsipHoil Maccel BMC Bpemsi ucteueHust pacTBopa
coctaBisuio 100 cekyHa, 00BEM KHIKOCTH, pOTeKaroleil mo xanwisipy — 10 CMZ, JUTMHA Kanuisipa
paBHa 0,2 M. JKuakocTe C BSI3KOCTBIO 10 Hxc/m? IIPOTEKAeT IMOJ] JIEHCTBUEM COOCTBEHHOI'O Beca,
IpHYeM BbICOTA CTONOA KUAKocTH paBHa 0,27 M, a miotHocTh ee — 10° kr/em® Kaxoit paanyc uMeer
Kammuisap?

TecroBble 3a1aHUs AJIS1 TEKYLIET0 KOHTPOJIS 3HAHMI 110 MOAYJII0 3. «OCHOBBI (U3HYECKON U
KOJJIOUTHOM XHUMUM»

Kak Biausier Ha cTeneHb JUCCOLUALNMHU pa3daBiieHue?
+yBEINYUBACTCS,
YMEHBIIAETCS;
YBEJIMYUBAETCS U YMEHBIIIAETCS OJTHOBPEMEHHO
HE BIIUSIET.

KoHueHTpanusi HOHOB BOAOPOJA B 1LIEJOYHOI cpexe:
[H+;>10'7;

[H]>10™;

+[H*]<107;

[H]=10".

YTo 3HAYUT pacTBOP IIIOKO3bI ¢ MaccoBoii noJei 0,15?
B 100r pactBopa 15t raroko3sl v 100T BB
B 90r pactBopa 151 rimoko3sl U 90r BoabL;
B 100r pactBop 0,151 rintoko3sl 1 99,85 BObI;
+B 100r pactBopa 85T BoAbI U 15T IIIIOKO3BI.

HMcTuHHBINH pacTBOP OTJIMYAETCHA OT KOJJIOHIHOIO:
KOHIIEHTpalHein
IIJIOTHOCTBIO
+pazMepamMu 4acCTHL] pACTBOPEHHOTI'O BEILIECTBA
CrIocoO0M TIPUTOTOBJICHHS



OT 4ero 3aBHCHT OCMOTHYECKOE JaBJIeHUE 0eJIKOBBIX PACTBOPOB?
OT MOJIEKYJISIPHOM Macchl Oerka
oT 3apsina Oenka
+0T yncia pacCTBOPEHHBIX MOJIEKYJI
OT Macchl pacTBopa

Kaxkoii U3 npecTaBjieHHbIX PACTBOPOB Oy/eT 001a1aTh 0y(epHbIMH CBOiCTBAMU:
pPacTBOp IITFOKO3bI
pacTBOp XJIOPHIa HATPHS
+ pacTBOp YKCYCHOMW KHCIIOTHI + alieraTa HaTpHst
pactBop GochopHON KHCTOTHI

Yemy pasen pH 0,001 M pacrBopa HCI:
1
+3
4
6

Kak 3apsiskeHa Ko/JIOMAHAS YacTULA — MULeJ1a?
MOJIOKUTETTHLHO
OTPUIATEILHO
+3eKTpOHENTPaTBHO
HE UMEeT 3apsaja

J1s 30151 HoMaA cepedpa NMOJTYy4YEeHHOT0 B3aUMo/AeiicTBUEeM H30bITKA HUTPaTa cepedpa M MOAMAA
KaJIif, KOaryJsiiuio MOryT BbI3BaTh:
+aHUOHBI JJIEKTPOJINTA
KaTHOHBI JJICKTPOJINTA
HEWUTpaIbHbIE MOJIEKYJIBI
CMeCh KAaTHOHOB M aHHOHOB

PacTBOopuMOCTBIO BelleCTBA HA3BIBACTCH. ..
AKTUBHOCTb pacTBOpa
+1rpenenpHas KOHIICHTpAIIUS BEIIeCTBa, CIIOCOOHAs pacTBOPATHCS
T00asi KOHIIEHTpAaIlHs BEeIeCTBa
00BEMHAas KOHIIEHTpAIIHsI BEIIeCTBa

Onpeneiure, B KAKOH peaKiMi SJHTPONHUS YBEJINIHBAETCS:
+CO3 19 CO2 (v,
2 NO T O, ®= 2NO, o)
2 H,S ™t 30, o= 2 SO, ™t 2 HzO(r);
2 H, ot O, o= 2 H,O ()

N3oTOoHNYECKHE PACTBOPHI — ITO PACTBOPHI ...
+y KOTOPBIX OTMHAKOBOE OCMOTHUYECKOE JaBJICHHE CO CTaHIapTOM.
y KOTOPBIX pa3Hasi KOHICHTPAIHSI CO CTaHIapTOM.
Y KOTOPBIX OAVMHAKOBAA KOHICHTPAIUA CO CTaHAAPTOM.
y KOTOPBIX OCMOTHYECKOE JIaBJICHHE CTaHAapTa OOJIbILE HCKOMOTO

OCHOBHBIM Ka4€CTBEHHBIM NMPU3HAKOM KOJUIOMIHO-IUCIIEPCHBIX CHCTEM SIBJISAETCH. ..
+TEeTEPOreHHOCTh
JHUCIEPCHOCTD



maddyzus
CBETOIPOIYCKaHNE

B yem npuunHa OPOYHOBCKOIO IBUKEHUS] YACTHI IUCIIEPCHOM (ha3bl
COyJlapeHue YaCTULl AUCHEPCHON (a3bl
CeIMMEHTaus
KOAryJisius YaCTUIL AUCHEPCHON (a3bl
+ KMHETHYECKOEe JIEHCTBUE MOJIEKYJ IUCIIEPCUOHHOM cpe/ibl Ha YaCTHIIbI AUCTIEPCHOM (hazbl

K kakomy THIIy JTHCTIEPCHBIX CHCTEM OTHOCSATCS IMYJIbCHU
+ XK/K
T/ XK
XK/T
I/T

IMoyemy GeIKH OTHOCATCS K MOJHIIEKTPOJIUTAM
ruIpohoOHOCTH MAKPOMOJICKYIT
+ HaJM4Yue TPYII, CIIOCOOHBIX K HOHU3AINN
CTIOCOOHOCTH K HA0OYXaHHUIO
B CBSI3M C JIeHaTypanuei

B ocHOBe IOTEHMOMETPHYECKOI0 METO/Aa AHAJIN3A JICKUT yPaBHEHHE. ..
®dapanes
I'u66ca
+Hepcra
JlamGepra-byrepa-bepa

B BoaHOM pacTBOpe BelllecTBO, IOBEPXHOCTHOE HATSKEHHE KOTOPOr0 MeHbIIIe, YeM Y BO/bI,
NpenMyIecCTBEHHO HAXOAUTCS ...

y CTEHOK cocy/ia

Ha JTHE cocy/ia

+ B MOBEPXHOCTHOM CJIO€

BO BCEM 00BbEME pacTBOpa

Kaxkoe 13 npuBeJeHHBIX BELECTB SABJISIETCS AUCIEPCHOI CHCTEMOIA. ..
pacTBOp caxapa
+ MOJIOKO
BOJIA
pacTBOp CHHpTa

Kouanouanas yactuua (rpanysia), o00pasyonascs coOrjiaCHO ypaBHEHUI0 peaKkimumn
K,SiO3; + H,SO, (1/136) =H,SiO; + K>S0, uMeeT _____3apsana:

HYJIEBOU

BBICOKMI OTPULATEIIbHBIN

+ MOJOKUTEIbHBII

YaCTUYHO OTPULIATEIIbHBIN

Kakoii 3apsax mmeeT 0e10K B H303/1eKTPHYECKOi TOUKe?
MOJIOKUTETbHBIN
OTpULATEIbHbBIN
+ 3JIEKTPUYECKU HEUTpaJIeH
o0Opa3yet OUIONSPHBINA NOH



IlepemeneHue 1MCIEPCHOHHOM Cpebl OTHOCUTEJIbHO HEMOABUKHOM TMCIIEPCHOM (pa3bl K 3JIEKTPOY,
1oJ JeiicTBUEeM BHeEIIHeil pa3HOCTH MOTEHMAJI0B HA3bIBAETCH. ..
+3JIEKTPOOCMOCOM;
AIIEKTPOJIN3UCOM;
b dysuei;
3JIEKTPOANCCOLMALUEH.

I'eTreporennas cucreMa, B KOTOPOH JMCIIEPCHOHHAsA Cpela U JUcHepcHas (a3a ABJIAITCH KUAKOCTBIO,
Ha3bIBaeTcHy ...
a’po30Jib;
CyCIIEH3H;
TUJIPO30JIb;
+OMYJIbCUS.

B ocHoBe MeTO1a HedesIOMeTPHUH JI€KAT ... CBOMCTBA.
3JIEKTPOKUHETHUYECKHUE;
MOJIEKYJIIPHO-KUHETUYECKUE;
+ONTUYECKUE;

XUMHUUYECKHUE.

IlepBuuHYI0 CTPYKTYpPY Oesika (pOpMHUPYIOT ...
+IIEOTUIHBIC CBA3H,
BOJIOPOJIHBIE CBS3H,
TUCYIb(QUIHBIEC CBSI3U,
CII0XHOX(UPHBIE CBSI3U.

DoH/I OLICHOYHBIX CPEACTB
AJISl KOHTPOJIBHBIX HCHBITAHMIT
A8 cTyAeHToB HanpagjeHust noarorosku 08.03.01 CtpourenbcTBo
(3K3aMeH)

[To okoHuaHuM nepBOM yueOHOI ceccruu MpelyCcMOTPEH 3a4eT. 3aueT IPOBOAUTCS JUIsl IPOBEPKU
BBITOJIHEHUS! CTY/IEHTOM J1a0OpaTOPHBIX pabOT M YCBOCHMs Y4eOHOI0 MaTepuaa MpakTHYECKUX U ce-
MUHApPCKHUX 3aHATHI C y4ETOM UTOTOB TEKYILETO TECTUPOBAHUA 110 TeMaM. 3a4eT YCTaHaBJIUBAETCS IO
nepBoi yactu npeamera «Heopranuueckas Xumusi».

[IpoMexyTOuHbII KOHTPOJIb MO0 TUCHUILUIMHE OCYIIECTBISIETCS B KOHIIE BTOPOIl yueOHOH ceccuu
B BHJIE IK3aMeHa I10 BOIIPOCaM, OXBATHIBAIOLIUM BCE Pa3Jeibl N3y4aeMON JUCILUILUIMHBI U O3BOJISAIO-
UM OLEHUTh TEOPETUYECKUE 3HAHUS CTYJIEHTOB, a TAaK)K€ YMEHHUS MPUMEHSTh UX Ul PELICHUsS XU-
MHUYECKHUX 3a]a4.

B sk3aMeHanMoHHBIN OWJIET BKITIOYAIOTCS JBA TEOPETHYECKUX Bompoca (1- mo olmieit u Heopra-
HUYECKOW XMMHH, 2- [0 OPraHN4YECKON XMMHH) U TUIIOBas 3a/1a4a.

IIpuMepHBIH nepeYeHb BONPOCOB K 3a4€eTy

1 MecTo XMMHN B CHCTEME €CTECTBEHHBIX HayK. KpaTkuil ICTOPUYECKUI OYEPK Pa3BUTHS XUMUU.
Marepus u nBuxeHue. Xumudeckas Gopma aBrxkeHuss Mmarepud. OCHOBHBIE XUMUYECKUE MOHATHS:
aTOM, MOJIEKYJIa, XUMUYECKHH IEMEHT, IPOCTOE U CIIOKHOE BEIIECTBO, CUcTeMa, (a3a.

2. ATOMBI M MOJIEKYJIBI, UX pa3Mepbl, a0COTIOTHbIE U OTHOCHTEIbHBIE MacChl. MOJb — eUMHMLA
KoJIn4yecTBa BeliecTBa. MoisipHas Macca. CBs3b MEXKIY MAaccoil, KOJIMYECTBOM BELIECTBA U OOBEMOM.
[TonsiTHE SKBUBAJIEHTA, SKBUBAJICHTHON MaCChl, 5KBUBAJEHTHOTO 00beMa. 3aKOH SKBUBAJICHTOB.

3. OCHOBHBIE NOJNOXKEHHAS aTOMHO-MOJIEKYJISIPHOTO YYEHHs. 3aKOH COXPAaHEHUS MACCBhI U DHEPIUHU.
3akoH noctosiHCTBa cocraBa [Ipycra. 3akoH KpaTHbIX OTHOLIEHUH [lanbToHA.



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

['a3oBble 3aKOHBI. YpaBHEHHE COCTOSHUS HJealbHOro ra3a (ypaBHeHue MeHzeneeBa-
Knaneiipona). 3akoH 00bEMHBIX OTHOIIICHUH, 3aKOH ABoraapo. MossipHblii 00beM. OTHOCHUTENIBHAS TUIOT-
HOCTb I'a3000pa3HbIX BelecTB. HopMalibHbIE U CTaHIAPTHBIE YCIOBUSL.

Homenknarypusie mnpaBuiia MIOITAK Ha3Banmsi HeopraHmdeckux BemiecTB. Kiaccudukanuys
HEOpraHuueckux BeuiectB. OKCUIbI, TMIPOKCH]IBI, KUCIOThI, OCHOBaHUS, coM. BakHelme xumude-
CKH€ CBOICTBa METAJIJIOB, HEMETAJNIOB, OKCUI0B, OCHOBAHUM, KUCIIOT U aM()OTEPHBIX TUIPOKCHIOB.

Crpoenue atomMa. Mojenu CTpoeHMsI aToMma, CO3[JaHHbIE HAa OCHOBE 3aKOHOB KJIACHYECKOU
MexaHuku. Teopust atoma Bogopoaa 1o bopy. KBanTtoBo-mMexannyeckas MOJI€Nb CTPOEHUSI aTOMA.

KBanroBble uncna (T1aBHOE, OpOUTATIBHOE, MATHUTHOE, CIIMHOBOE). OCHOBHBIE TMPaBUIIA 3arlOHE-
HUSI DJIEKTPOHHBIX 000JI0YEK aTOMOB.

Ileproguueckuii 3aKOH M IEpUOAMYECKas cUcTeMa XuMudeckux anemenTos .M. Menneneesa.
DopMyIMPOBKH MEPUOINYECKOr0O 3akoHa: coBpemeHHas u .M. MenneneeBa. @opMbl U CTpyKTypa
NEPUOJUYECKON CUCTEMBI 3JIEMEHTOB. DU3NYECKUN CMBICI MEPUOJUYECKOTO 3aKOHA, MOPSIKOBOIO
HOMEpa 3JIEMEHTa, HOMepa Mepruoja, HoMepa IpyIIIIbl.

CBs13b DJIEKTPOHHOTO CTPOEHUSI aTOMOB-3JIEMEHTOB C UX CBoWcTBaMH. OCOOEHHOCTH 3JIEKTPOH-
HBIX CTPYKTYp aTOMOB 3JIEMEHTOB TJIaBHBIX M MOOOYHBIX MOATPYII. JJeMeHThl S-, p-, d- u f- ce-
MEHCTB, X MECTOHAXOXKJEHUE B IIEPUOANYECKON cucTeMe. MI3MeHeHne Belnu4uH paguycoB, SHEPIUil
MOHU3ALIMM, CPOACTBA K 3JIEKTPOHY U SJIEKTPOOTPHULATEIILHOCTEH 3JIIEMEHTOB C POCTOM 3apsiOB HMX
a1ep.

[lepnoiMYHOCTh U3MEHEHHUS CBOMCTB 3JIEMEHTOB KAK MPOSBIECHUE NEPUOJUYHOCTH U3MEHEHUS
JIICKTPOHHBIX KOH(QUIYpaIiii aTOMOB. BTOpu4Has ¥ BHYTpPEHHSS MepHOaUdHOCTh. Dddektsl d- u f-
cKaTusl. 3HAUCHUE NTEPUOINYECKOr0 3aKOHA B PA3BUTHUN HAYKH.

KoBanentHas cBs3b. OCHOBHBIE XapaKTEPUCTUKH KOBAJEHTHOW CBS3M: JJIMHA, SHEPIUs,
BAJICHTHBIN yroJ, MOJAPHOCTh, HAIIPABICHHOCTh, HAachIIaeMOCTh. D(deKTUBHBIN 3aps] aToMa B
MOJIEKYJI€ U CTENIEHb OKUCIIEHUS.

KBaHTOBO-MeXaHUYECKass MOJielb 00pa30BaHMs KOBAJIEHTHOW CBS3M Ha NMPUMEPE MOJIEKYIIbI
BOZOpOAA.

Merton BaneHTHbIX cxeM. ['MOpuau3anus aToOMHBIX opOWTanel, THIbI TMOPUAM3ALUU U TPO-
CTPaHCTBEHHAs CTPYKTypa MoJIeKyJl. MexaHu3Mbl 00pa30oBaHUsl KOBAJICHTHOM CBS3H.

Merton monekynsapHbix opoutaneit (MMO). Meton nuHeitHOH KOMOWHAIIMM aTOMHBIX OpOUTa-
neit (JIKAO). CeseiBaromme u pazpeixisitome MO. o- u - MO. Mexanusm o6pazoBanus MO s
JBYXaTOMHBIX Mosiekyl | u |l mepronos.

Meton monekysipabix opOutaneit (MMO). DHepreTudeckue auarpaMMbl U DJIEKTPOHHBIE
dopmynbel Monekya. OIeHKa 3HEpruu MOJIEKYJISIPHOM CTPYKTYpBI MO €€ SHEpreTHYECKOH Juarpamme.
[TonsaTue nopsinka (KpaTHOCTH) CBSA3U. ['OMOsIIepHBIE U TeTepOsIepHbIE MOJIEKYIISIPHBIE CTPYKTYpBI, 00-
pasoBanHbIe dniemenTami | u |l mepromos.

HonHast cBsI3b: CTENIEHb MOHHOCTH, MEXaHU3M 00pa30BaHMs, CBOMCTBAa MOHHOU cBA3U. MOH-
Hble paaunychl. [lonspusyemMocTh U MONSIpU3YIOIIas CIOCOOHOCTh MOHOB, MX BIIMSIHUE HA CBOMCTBa
BElIEeCTBaA.

Mertamnuyeckasi cBsi3b. MexaHn3M 00pa3oBaHMs, OHATHE «3JIEKTPOHHOTO Trasza». CBoiicTBa
METAUTNYECKOU CBsA3U. CpaBHEHUE KOBAJECHTHOM, METAIIMYECKON U MOHHOW CBS3€EH.

Bonopoanast cBs3b. Mexanusm o0pazoBaHUs. MeXMOJIEKYNsIpHAas M BHYTPUMOJEKYIIspHas
BOJIOPO/IHAS CBSI3b. BiMsiHME BOAOPOIHAS CBSI3U HA CBOMCTBA BEILIECTB.

HeBanentnsle cunbl cuerieHus. [loHsTne o BaH-IEep-BaasbCOBBIX cuiax. B3anMoneicTBue
JUIOJIb — JUIOJb, TUTOIb — UHAYLIMPOBAHHBIN TUMOJb, AUCIIEPCUOHHOE B3aUMO/IEHCTBHE.

[TonsTe XxMMU4eckoi TepMoArHAMUKUA. OCHOBHBIE TEPMOJUHAMHUYECKHE (DPYHKIIMU COCTOSHHS
CUCTEMBI: BHYTPEHHSSI SJHEPTUsl, SJHTANIBIINSA, SHTPOHUS, CBOOOHAsI 3Heprus. TerioBbie 3(hdeKTh XUMu-
yeckux mpoueccoB. [lonsTHe cranmapTHOM >HTaNBNUK 00pa3oBaHUs BellecTB. 3akoH ['ecca u cien-
CTBHUSI U3 HETO.

[TonsiTue crangapTHON 3HTpomnHH. VI3MEHEHHe SHTPOINUU CHUCTEMBbI HpU (a30BBIX MpeBpa-
nieHusx. Pacyer M3MeHEHMs SHTPONMM B XOAE€ XMMHYECKUX IpoueccoB. [lonsTtue crangapTHOH
cBOOOHO sHEpruu oOpa3zoBaHus BeulecTB. Pacuer u3aMeHeHus cBOOOJHOM YHEPTUU U MpeicKa3a-
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HUE BO3MOXHOCTH IIPOTEKAaHMs PEAKLMK IIPU CTAaHAAPTHBIX YCJIOBHUSIX.

OOpatumble 1 HEOOpaTUMbIe XMMUYECKHE PEaKIMM, XUMUYeCcKoe paBHOBecue. Kunernueckoe
YCIIOBUE XUMHUYECKOT0 paBHOBeCHs. KOHCTaHTa XMMUYECKOIO paBHOBECHs. 3aKOH JEMCTBUS Macc IS
00paTUMBIX XUMUYECKUX peakiuii. CriocoObl cMereHus: XuMmudeckoro paBHoBecus. [Ipuammmn Jle 11a-
TeJbe.

IlonsiTne xumuyeckoil KHUHETHMKUM. CKOpPOCTP TOMOT€HHOM M T€TEPOr€HHOM XUMUYECKOU
peakuuu. CKOpOCTbh UCTUHHASI (MTHOBEHHAsA) U cpeHsad. PakTopsl, BIUAIOIINE HA CKOPOCTh X UMU-
YECKOU peakiluu.

3aBUCUMOCTb CKOPOCTHM XHMMUYECKOM pEaKUUHU OT KOHIEHTpALMHU pEearupyroluiuX BELIECTB.
3aKoH IEeUCTBUS Macc, MaTeMaTHuYecKas 3alKch, GOpMYIUPOBKA, €r0 MPUMEHEHHE JJIi TOMOT€HHOU U
TreTepOre€HHON CUCTEM.

[ToHsiTHEe KOHCTAHTBI CKOPOCTU peaKIuu, ee (PU3nUecKuil CMbICII, PaKTOPBI €€ ONpeAeIOIIHeE.
3aBUCUMOCTH CKOPOCTH XMMHUUYECKOH peakiuu oT temnepatypsl. [Ipasuno Baunt-T'odda, Temmeparyp-
HBIN KO3 PUITUEHT peaKIuu.

3aBUCUMOCTb CKOPOCTH XMMHUYECKON peakuu OT HMPUPObl pearupyromux Bemiects. [lonstue
00 aKTUBHBIX MOJIEKYyJaX. JHEPrus aKTUBAIIMUA. DHEPreTHUECKUE TUarpaMMbl X0/1a peaKiuil.

Karamu3s. Buzabl karanu3a: roMOreHHBINA, TETEPOTeHHBIN, MUKporeTeporeHHsli. Karanmsarops! n
UHTUOMTOPBL. MexaHu3M JEeUCTBUSl KaTalu3aTopoB. BiusHue KaTanu3aTopoB Ha BEJIWYHHY DHEPTUU
aKTUBaLUU.

Ponp sHTpONUtHOTO, SHTANBIUNRHOTO (AKTOPOB U TEMIIEPATYPHI B OL[EHKE BO3MOXXHOCTH U
MOJHOTHI MPOTEKAHUS XUMHYECKUX ITpoIeccoB. Y paBHeHue ['nboca.

KpaTkas xapakrepuctuka U kinaccuukanus AUCIEPCHBIX cucteM. OmnpeneneHne U Kiaccu-
¢ukamus pactBopoB. XKuakue pacTBopsl. PacTBopeHHe Kak (H3HKO-XUMUYECKUH mporecc. M3meHenne
SHTAJIBIUU U SHTPOITUH [IPU PACTBOPEHUH BEILIECTB.

Bupapl pactBopoB, ciocoObl BBIpaXEHHUS UX COCTaBa: MaccoBasi U MOJIbHas JOJIM, MOJIspHas,
MOJISUIbHAS M HOpMaJibHasl KOHLEHTpaLus, TUTP. PacTBOpUMOCTh BeLIeCTB (’KUIKHUX, TBEPABIX, ra3000-
pas3Hbix) B Bojge. Koadduunent pacrBopumoctu. [ToHSITHE HACHIIIEHHOTO U NEPECHIIIIEHHOTO PaCTBOPOB.
3aBUCUMOCTh PACTBOPUMOCTH BELIECTB B BOJAE OT TEMIIEPATYpbI, AABICHMS, IPUPOIBI PACTBOPSAEMOIO
BELIECTBA.

ONEeKTPOIUTHI U HEANEKTPOIUThl. CuibHbIE U clladble 3JIEeKTPOJIUTHL. TeopHs 3NEeKTpOoIUTHYe-
ckoil nuccounanuu C. AppeHnyca. MexaHU3M JAUCCOLMALMYU BEIIECTB C Pa3HBIM THUIIOM XMMHYECKOU
CBsi3U. PacTBOpBI ANIEKTPOJIUTOB, CTENIEHb U KOHCTAHTA JUCCOLMAIIMM, UX CBS3b. 3aKOH pa30aBiIeHUsS
OcTtBaspaa.

Jucconmanus Boabl. KoHcranTa nucconuanyy BoAsl. BonopoaHblil moka3arTens, €ro 3Ha4eHUE
U pacyer JJIsl paCTBOPOB CHIIbHBIX U CJIA0BIX KUCIOT U OCHOBAHUH.

I'maponus conell m cnocoObl CMENIEHUs paBHOBeCUs peakiuil ruaponuza. OOpaTUMBINH U
HeoOpaTUMBIN THIPOIIH3.

I'maponus coneit pa3nuuHbIX TUNOB. CTENEHb U KOHCTAHTA TMAPOJIN3a.

VYcnoBust obpa3zoBaHusi U pacTBopeHus ocaakoB. [IpousBenenue pactBopumoctu. Hampasien-
HOCTb OOMEHHBIX PEAKIUil B paCTBOPaX JIEKTPOJIUTOB.

OKHCIIUTENbHO-BOCCTAHOBUTENIbHBIE PEAKIIMH, OCHOBHBIE OKHMCIMTEIN W BOCCTAHOBHUTEIH.
Knaccudukanust OKUCIUTENbHO-BOCCTAHOBUTENIBHBIX PEAKIIUM.

DJIEKTPOJIN3 PACTBOPOB M PACIUIABOB COJICH. 3aKOHBI AIEKTpoIn3a. [[puMeHeHune 3J1eKTposn3a.

["anpBaHMYECKUI DJIEMEHT, NpoLecchl B HeM. OKUCINTENbHO-BOCCTAHOBUTEbHBIN MOTEHIINAIL,
O/JIC u HampaBiieHHE TEYEHHS! OKHUCIUTEILHO-BOCCTAHOBUTENBHBIX peakUui. Psij cTaHAapTHBIX 3Jiek-
TPOAHBIX IOTEHIIUAJIOB.

Komruiekcubie coequuenus. Koopnunaipionnas teopust A. BepHepa. CtpoeHue KOMIUIEKCHBIX
coelMHeHUH. BHemHAsS U BHyTpeHH:s cdepa kKomruiekcoB. Jluranasl. HoMeHKIaTypa KOMIUIEKCHBIX CO-
eMHEeHnH. 3HaueHNe KOMIUIEKCHBIX COEINHEHUN.

CriocoObl MOMy4YeHHsI KOMIUIEKCHBIX coeanHEeHUU. [loBeneHrne KOMITJICKCHBIX COCTUHEHHUH B
pactBopax. [lepBuunas u BropuyHas auccounanusa. KoHctanTa HECTOMKOCTH M KOHCTAHTa YCTOMYMBO-
CTH KOMIUIEKCHBIX COEIMHEHUI.
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IMopsinoxk popMupoBaHus 32a4eTHOT0 OUIETA
3aueTHBIN OWIIET BKITIOYACT JIBA TEOPETHUECKUX BOIMPOCA.

IIpumep 3aueTHOr0 OHMJIETA MO AUCHUIIHHE
1 MecTo XMMHHU B CUCTEME €CTECTBEHHBIX HayK. KpaTkuii HCTOpUUECKHI OUepK PA3BUTHUSI XUMHH.
Marepus u nBuxkeHHe. XUMHUecKas ¢popMa IBHKeHUs: Matepru. OCHOBHBIE XUMHUYECKHUE T10-
HATHUS: aTOM, MOJIEKYyJla, XUMUUYECKUN 2JIEMEHT, IPOCTOE U CIOXKHOE BEIIECTBO, cucTema, (a-
3a.
2. Meramueckas cBsi3b. MexaHu3M o0pa3oBaHUs, MOHATHE <«AJIEKTPOHHOTO raszay. CBoicTBa
MeTaUTM4ecKoi cBsi3u. CpaBHEHHE KOBAJICHTHOM, METAINTMYECKONU U MOHHOU CBSI3EH.

[IpumepHbIi epeYyeHb BONPOCOB K IK3aMeHY

ITpenmer oprannyeckoil xumuu. CBsA3b OPraHU4YECKON XUMHHU C APYTUMU HayKaMH.

Oco0eHHOCTH COEeIMHEHUN YIiIepoia, UX PoJib B XKUBOM MPUPOJE U MIPAKTHUKE.

Posb pycckux y4eHBIX B pa3BUTHHM OPraHUYECKONW XUMHH.

Teopus cTpoeHus opraHu4ecKkux coeqnHeHnid A.M. byTiepoBa u ee 3Ha4YeHHE.

VICTOYHHKM OpraHUYeCcKUX COeIMHEHUH, METO/Ibl X NePepadOTKH.

Hedtb. Teopuu ee oOpa3oBaHHs, METOAbI NEepepadOTKU M HcHoib3oBaHHe. KpekuHr — mporecc.
[Tuponus. Ux 3HaueHue.

Knaccugukanus opraHndeckux coequHeHnid. Baxkneimme QyHKIMOHANBbHBIE Tpynmbsl. Pamukai.
I"'omonornyeckue psaael. X 3HaueHue.

Tunsl cBsizell B opraHuueckux coeanHeHusx. MuayktuBHbiil adpdext u adpdext conpsxenus. [pume-
PBI U3 Pa3IMYHBIX KJIACCOB COEIUHEHUM.

Turmel peakuil y pa3iInyHbIX KJIACCOB COCIMHEHUM.

Bupl rubpuansannu 3JeKTPOHHBIX 00JIaKOB (IPUMEpPHI U3 Pa3HBIX KJIACCOB.).

Bunsl paspsiBa koBaneHTHOM cBsi3H. [IoHATHE 0 MexaHM3Max peakuui. [Ipumepsr.

Teopus B3auMHOro BiausHUSA aToMOB B Moiiekyse (A.M. bytiepos u B.B. MakpoBuukos). [Ipumepsr.
OOBsICHEHHUS € DJIEKTPOHHON TOYKU 3PEHHUSL.

[TpaBuno MapkoBHukosa. IlpaBuio 3aiinieBa-Barnepa. CoBpeMeHHOE 00BSCHEHHE MEXaHU3MOB 3THX
MPaBUIL

SIBieHMEe W30MEpUH, MPUMEPHI PA3NMUHBIX BUIOB n3oMepuu. [lonstue o mesomepuu. Iloctpoenue
M30MEpOB TI0 3aJaHHOM 001Iel popmyre.

Tayromepusi, metamepusi. [Ipumepsl U3 pa3InYHBIX KJIACCOB COCIMHEHHH (CIUPTHI, (PEHOIBI, FPUPHI,
KETOHBI, YTJIEBOIbl, aMHHBI).

[Mucc-tpanc uzomepus. [Ipumeps! H30MepoB 0JePUHOB ( ATKEHOB M KHCIOT OJIEMHOBAs , hyMapoBasi).
DNEKTPOHO-TIOHOPHBIE M AJIEKTPOHO-aKIIENITOPHbIE 3aMECTUTENN, UX Hampasistouiee BiausHue. [Ipu-
MEDBI.

Curma — ¥ MU- KOMIUIEKCHI, KaK MPOMEKYTOUYHbIE NMPOAYKTHI peakuuu. [Ipumepsl Ha u3 oneduHoB
(a7KeHOB) M apOMATUYECKUX COCAMHEHUI.

[TpuHLMIIBI, TOJOXKEHHBIE B OCHOBY CHCTEMAaTHYE€CKOW HOMEHKIATyphl. Y METh HallucaTh CTPYKTYpHBIE
(bopMyIIbI 3alaHHBIX COETUHEHUN 1 HAa3BATh HX.

HaxoxneHue npeaenbHbIX YriieBoAOPOJ0B B npupoae. Mzomepus napaguHoB(alkaHOB) Ha IpUMepax
JAHHBIX 3K3aMEHATOPOM.

[IpenenbHbIE YIIEBOAOPOIbI UX MOTYUYEHHE , paclipocTpaHeHue B pupoje. CBoiicTaa.

CriocoObl mosTyueHHsI HENpeAeNbHBIX YITIEBOAOPOIOB psga STHIIEHA, UX CBoMcTBA. WHIYKTUBHBIN
3¢ dexT, ero BIUIHNE Ha TEUCHUE PEAKITUH.

AuneruiieH. Ero cBoiicTBa, mpumenenue. Peakius Kydeposa.

ATIETHIICHOBBIE YTIIEBOJOPOIBI, CIIOCOOBI MOMYyUYCHHs U CBOMCTBA. Peakiuu npucoennHeHus. 3amele-
HUS, YIUIOTHEHUS.
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Jl1ieHOBBIE YTIIEBOIOPOIbI, IPEACTABUTENHN, 3HAUEHUE B HAPOTHOM X03sCTBE. DPPEKT CONPHKEHUS U
ero oObsICHEeHHE.
Apomarnyeckue yriaeBoaopoasl. OCOOCHHOCTH H30MEPUH TOMOJIOTOB M IMPOM3BOAHBIX OEH307A.
ITpaBuio opuenTtanuu B 6eH301bHOM sipe. COBpeMEHHOE 00BSICHEHUE 3TOr0 IIPABUIIA.
XapakTepucTuKa apoMaTU4YECKUX YIJIEBOJOPOJOB, UX BaxkHeWmue cBoiictBa. [IpeacraBurenu. Oco-
OEHHOCTHU CTPOEHUS APOMATHUECKUX YTIIEBOAOPOIOB.
CriocoObI mostydeHust 1 XUMUYECKHE CBOMCTBA apOMaTHYECKUX YTIIEBOJAOPOIOB.
MexaHu3M peakiiy 3aMelIeHUs] B apoMaTHUeCKoM psiy. Curma- u nu- KOMILIEKCHI.
OnexTpouiIbHbBIE U HYKJICO(PHUIbHBIC, 3JEKTPOHOJAOHOPHBIE U AJIEKTPOHOAKLENTOPHBIE TPYIIIBI, UX
OPUEHTHUPYIOIIEE BIHUAHUE B PEAKIMIX 3aMEILEHUS Y apOMaTHUECKUX YTJIEBOAOPOIOB.
Hadranun. Crpoenue , 3Hauenue. @ranueBas kucnota. Hadronsl ( ansda u 6eTra).
Knaccugukanus, HOMEHKIaTypa, M30MEpHUs TaJOreHONnpou3BOAHBIX. CrocoObl UX MOJIydeHHs |
CBOMCTBA.
[TonydyeHue ,mpuMeHEHHUE, CBOWCTBA MOJIMIaJIONeHONPOU3BOAHBIX. ['anmodopmuas peakuus. [lomyde-
HUE Hogodopma u xstopodopma.
OO6was xapakrepucTika cnuptoB. Mx kinaccudukanus. HomeHknarypa, npecTaBUTENH.
Homenknarypa, nzomepusi, croco0sl MoJiydeHus, CBOMCTBa OAHOATOMHBIX cUpTOB. VX Mcnoiab3oBa-
HUE B HApOJIHOM XO3SHCTBE.
JIByxaTOoMHBIE CIUPTHI ( TIIMKOJIN), UX XUMUYECKUE CBOWCTBA, IPUMEHEHHUE.
I'muuepun. CtpoeHue, 0COOEHHOCTH CBOMCTB. BajkHeiliue npon3BoJHbIe MIHLEPHUHA.
MHoroatoMHble crupThl (HEHTUTHI M TeKCUThl). HaxoxaeHue B mpupoje, MoiaydeHHe, BaKHEHIIe
IPEJCTaBUTEIIN, BaKHEHIIINE TPOU3BOAHBIE — YTIIEBOIBI.
XapakTepucTuKa HeNpeAeNbHbIX aJIKOT0JIeH, CBoMCTBa ( MpaBmwiIo DibTekoBa — Dpiemeiiepa). [Ipen-
CTaBUTEIIH.
[Tpocteie a¢pupsl. [lonyyenne n ocobeHHOCTH CBONHCTB. OKCOHHEBBIE COJIU.
Crioco6bI nostyueHust U cBoiicTBa (penonoB. KapbosioBast kuciaora, ee CBONCTBA U IPUMEHEHHE.
CrniocoOblI nostydeHus, CBOMCTBA, N30MEPHSI U HOMEHKIJIATypa OJIHO- , BAYX-, TPEXaTOMHBIX (DEHOJIOB.
XapaKkTepuCTUKA IByXaTOMHBIX ()€HOJIOB, UX CTPOCHHE, M30MEPHUs, CBOMCTBA, 3HAYCHHUE.
MHuoroatoMusbie peHounbl. VX cTpoeHue, nzomepus, CBOICTBa, IpUMEHEHHE. AHTUOKCHIAHTHI.
Anbleruapl ¥ KeToHbl. MIX cxoHble cBOMCTBA U oTiMYUs. OCOOEHHOCTH H30MEPUH.
Anbpaerupl — crocoObl mosyuyeHus. Peakiiuu noaumepusaniuy U KOHASHCALUH.
HexoTtopsie cBoiicTBa anblerui0B: 00pa3oBaHKe MoJyaleTanel, aneraneid, THIPO30HOB U CEMCUKap-
0a30HOB.
Knaccugukaius yrieBooB, HaX0KJIEHUE B IPUPOIHBIX HCTOUHUKAX.
®uznyeckue U XMMHUYECKHE CBOMCTBA MOHOCAXapUI0B, MPOIYKTHl UX BOCCTAHOBJICHUS U OKHCIICHUS.
XumusM peakuuii Tpommepa, Tosnenca, denunra.
AnbponenTossl. X ctpoenue, Tayromepus, IpeacTaBUiIey, 3HaYCHHE.

Anbporekcossl. CTpoeHne, HaX0KJIEHUE B IPUPOJE, CBOICTBA.
I, L, anpda — ,6eTTa- nzoMepsl MOHOCaxapu0B. Pacipoctpanenue B mpupojae. CBOMCTBA TIIMKO3U/I-
HOT'O TUAPOKCHUIIA.
Onrrueckne CBOMCTBA yrieBOAd, ACHMMETPHUUYECKUN aToOM yriepoaa. Myroporanust 1 uHBepcus. Mx
00BsSICHEHUS.
Crepeounsomepus yriaeBoaoB. Mx dopmynsr (Oumepa, Kommu, Xayopca).
Jucaxapunpl. XapakTepuCTHKa IMCAaXapUA0B, 3aBUCUMOCTb CBOMCTB OT cTpoeHus. CocTaB nucaxapu-
JIOB U paclpoCTpaHEHHE.
[Tonmucaxapuasl. CocTaB, 3Hau€HUE, HaxoXkJAeHue B mpupojae. IIponms3BoaHble monucaxapuioB U HX
MIPUMEHEHNE B TEXHUKE U HApOJAHOM XO3SIHCTBE.
CriocoObI mostyueHust ¥ CBOWCTBA OJHOOCHOBHBIX )KUPHBIX KUCIIOT.
CBoiicTBa KUCIIOT. MbL1a ¥ CHHTETHYECKHE MOIOIIIME BEIIECTBA.
CriocoObI mostyuyeHusI 1 XUMHUYECKHUE CBOMCTBA aHTUAPUAOB KUCIOT. [1oaydnTs aHrUAPUABI KOHKpET-
HBIX KHCJIOT: YKCYCHOM, SHTapHOH, (hTaNeBOM | JIp.
JIByxOCHOBHBIE (1MKapOOHOBBIE) KUCIOTH. HOMeHKIaTypa, coctaB, CBOWCTBA, IPEICTABUTEIH.
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. JIByXOCHOBHBIE KHCIIOTBI apOMAaTHUYECKOro psija. Mx uzomepusi, moiaydeHue, CBOMCTBA.

O0pa3oBaHue MPOCTHIX U CIOXKHBIX 3(upoB. M3omepust npocThix 3¢upoB. 3HaueHue, KiaccupuKaus
CJIO’KHBIX 3(pUpPOB.

Otauyue rpymn ciaoxHbIX 3¢upoB. [ToaydeHre u CBONCTBA KUPOB M CCECHITH.

Crnoxunsle 3¢upsl. Peakuus srepudukanum u ombutenus. Kupsl (Tpuriuunepuns). X oMbuieHue,
TUAPOreHU3ALNS )KUPOB, TIOJIyUEHHE MaprapyHa.

Oxcukucnotsl. Knaccudukanus, pusnueckue cBONCTBA, ONTHYECKUE AaHUTHITObI, PAlleMAaTHI.
Otnuuus B cBOiCTBax anb(da- , 6eTTa- U TaMMa- OKCUKHUCIIOT. OU3NUecKre 1 XUMUYECKHEe CUBOICTBA
OKCHUKHUCJIOT.

ALMKIMYECKHE M LHUKINYECKUE OKCUKUCIOTHL. X XapakTepucTHKa: aTOMHOCTb, OCHOBHOCTb, IIpEN-
CTaBUTEIIN.

CrepeonszoMepusi BAHHBIX KUCIOT. [Ipon3BoIHbIE BUHHOW KUCJIOTHI, UX IPUMEHEHUE, CETHETOBA COJIb,
@DeJUIMHIOB PEaKTHUB.

Awmunbl. Knaccudukanus, o0COOEHHOCTH U30MEpUU U CBOWMCTBA. AHWIIMH CHUHTE3, 3HaueHue. [Ipous-
BOJIHbIE AaHUJIMHA.

XHUMHUYECKUE CBOICTBAa NEPBUYHBIX, BTOPUYHBIX M TPETUUHBIX AMHUHOB, UX UYETBEPTUYHBIE COJH ,
OCOOEHHOCTHU CTPOEHHSI.

CniocoOblI MoTy4eHus aMUuI0B KHCIIOT, OCOOEHHOCTH X U30MEPUU U CBOMCTB.

['erepounkinyeckue coequHenus. O01Me NOHATHS, IPEICTaBUTENN, CBOMCTBA.

[IaTuunennsie rerepounkisl. [Iuppon u ero npon3BoHEIE.

I'ereponukiibl. IHA07 1 €ro MPOU3BOIHEIE.

I'eTeponukiibl psiia mypuHa, €ro NPOM3BOIHbBIE, X 3HAYCHHE.

['eTepounKIIbI ¢ KOHAEHCUPOBaHHBIMU siApaMu. CTpoeHue, CBONCTBA, 3HAUECHHUE.

[Mupuaun, nupumuauld. CTpoeHue, CBOMCTBA, 3HaYEHUE IIPOU3BOJAHBIX 3TUX I'€TEPOLUKIIOB.
DU3BNKO-XUMHUUECKUE CBOMCTBA aMUHOKUCIOT. [IpecTaBuTe 1M MOHOAMUHOMOHOKApOOHOBBIX KUCIIOT.
[Tonydyenue u cBoiicTBa amMmuHOKUCIOT. [IpeacraBurtenu , ux kinaccuduxanus.
MonoaMuHOIMKapOOHOBBIE KUCIOTHI. [IpeacTaBuTenu, OTIIMYUTENbHbIE CBONCTBA.
JlaMHnHOMOHOKapOOHOBBIE KUCIOTHL. llpeacraBuTenu, 3HaYeHHE, OTIIMYME B CBOMCTBAaX OT JAPYIHX
AMUHOKHCJIOT.

[Muknuyeckue aMuHOKUCHOTHL. [IpencraBureny, 3HaueHHE.

OOpa3oBaHre NENTHIHBIX CBA3EH B MojeKyle Oenka (oOpa3oBaTh MENTHbI U3 3a/laHHBIX aMUHOKHC-
JI0T).

3HaueHue, kiaccuuKalys NpoTenHOB, IPOTEUIOB, IPEICTABUTEIIH.

CrpoeHue OelIKOB: TUIBI CBA3EH, CTPYKTYphl MOJIEKYJ, CBOMCTBA — JIeHaTypalui OeKOB U ee 00bsic-
HEHHE.

Hyxneonporeunnsl. CTpoeHue, 3HaUCHHE.

HyxnennoBeie kucinotsl. CocTaB, OTINYMS, 3HAUYEHUE PA3TUNYHBIX HYKIEUHOBBIX KUCIIOT.

IHopsinok popMupoOBaHUS IK3AMEHALMOHHBIX OMJIETOB
DK3aMEHAIMOHHBIN OUJIET BKIIOYAET JIBa TEOPETUUECKUX BOIIPOCA U 3ajauy.

IIpuMep 3K3aMEeHAMOHHOI0 OMJIEeTA MO ANMCHHMILINHE «XuMus. Opranuueckas u (1)1/131(0.]1.]101/1}1-
Haslt XUMMA»

Knaccudukanus opranndeckux coequHeHHi. BaxHeilmne ¢yHKIMOHaNbHBIE Tpynmnbl. Paaukai.
I'omonoruyeckue psaasl. X 3HaueHue.
Anpaeruapl U KeToHbI. VX cxomHbIe cBOMCTBA U oTIn4Hs. OCOOCHHOCTH N30MEPHH.

3amaua

JlonoHuTE cXeMy CIeAYIOUIMX MTPEBPAILCHHI:
3-amMmuHO-2-MeTunOyTaHoBas kuciora +t — ? + HBr — ? + NHz — ?



HasoBute KOHEYHBIE TPOTYKTHI.



Tabmuua 5 — Kpurepun ouieHkr cOpMHUPOBAHHOCTH KOMITETCHIIMN

Kon n HaumeHoBaHue
WHIUKATOpa JTOCTHKEHUS
KOMITETCHIINH (4acTh
KOMITCTCHIIHH )

Kpurepun onenuBanusi chOpMUPOBAHHOCTH KOMIIETEHIIMH (YaCTH KOMIETEHITHH)

Ha 0a30BOM ypOBHE

Ha IMOBBINICHHOM YPOBHC

COOTBETCTBYET OILICHKE «YJIOBJICTBOPUTEIHLHOY
50-64% ot MmakcuManbHOro Oasuia

COOTBETCTBYET OIICHKE «XOPOIIO»
65-85% oT MakCcUMaJILHOTO Oayuia

COOTBETCTBYET OIEHKE «OTJIHY-
HOY»

86-100% o1 MakcuMaIbHOro OaJ-
na

3HATH:

HJ]-1 3HaeT OCHOBHEIC
€CTECTBCHHBIC, OMOJIOTH-
YECKUE U MPodeccro-
HaJIbHBIC IIOHATHS B ME-
TOBI IIPH PEIICHUH 00-
menpoeCCHOHATBHBIX
3aJ1a4, COBPEMCHHbBIC
TEXHOJIOTUU C UCITOJIb30-
BaHHEM MPHUOOPHO-
MHCTPYMEHTAJILHOU 0a3bl

CryaeHT ycBOUII OCHOBHOE COAECPKAHUE MOAYJIS
HEOpPraHMYECKON XUMUU, HO UMEET MPOOeIbl B
YCBOCHUH MaTepHalia, He MPEMsITCTBYOIINE
nanbHEHIeMy 00y4eHuI0:

-B JIOTUYECKOM PaCCYkJICHUU HET CYIIECTBEHHBIX|
OLIMOOK, HO JIOMYIIIEHA CYLIECTBEHHAs OlIMOKa B
MaTeMaTUYECKUX pacyeTax Mpu PelIeHUH

3a/1ay;

-nabopatopHasi paboTa BBIIOJIHEHA TPABUILHO HE
MEHEe YeM HaroJOBHHY WU JOIYIIeHa
CYIIECTBEHHasl OIIMOKa B X0/I€ SKCIIEPUMEHTA, B
00BsICHEHUH, B 0OPMIIEHUH PabOTHI, B
COOJIIOICHUH TIPAaBUJI TEXHUKU 0€30IaCHOCTHU MpH|
paboTe ¢ BelecTBaMu U 000pyJOBaHUEM,
KOTOpast UCHPABIISIETCS 110 TPEOOBAHUIO YUUTES;
- MaTepual u3jaraeT HeCUCTEMaTU3UPOBAHHO,
(dparMeHTapHO, HE BCET/1a MOCIIEJ0BATENBHO;
-I0Ka3bIBAET HEAOCTAaTOYHYI0 Cc(hHOpMHpPOBaHH
OTJENbHBIX 3HAHUH U YMEHMIA; BBIBOJIBI M 00001
apryMeHTHPYET cl1abo, AOMYCKAeT B HUX OIINOKU
- JIOMYCTWJI OIIMOKH U HETOYHOCTH B HCIOJB30B
HAYYHOU TEPMHUHOJIOTHH, ONPEICICHUS MOHSATHIA
HEJ0CTAaTOYHO YETKUE;

- HE UCIOJIb30BaJl B KAUeCTBE JOKa3aTeNIbCTBA

BBIBOJIBI M 000011IeHUs U3 HA0II0IeHUH, (aKTOB,

CTyneHT MOoKa3bIBaeT 3HAHUS BCETO
M3YYEHHOTO MPOTPAMMHOIO MaTepHu-
ana. J[a€T moNHBIM W TpaBUIIbHBINA
OTBET HAa OCHOBE M3YUCHHBIX TCOPHUH;
HE3HAYHUTEJIbHLIE OIIMOKH U HEA0YE-
Thl TPU BOCIPOU3BEICHUU H3YYCH-
HOrO0 Marepualia, ONpeAcsICHUs IOo-
HATHH Jajl HEMOJIHbIe, HEeOOJbIINE
HETOYHOCTH TIPU  HUCIOJIb30BAHUU
Hay4YHBIX TEPMHHOB WJIM B BBIBOJAX
U 0000IIeHUAX W3 HAOIIOJCHUN U
OTIBITOB; MaTepUal U3jaraeT B Ompe-
JIEJICHHOM JIOTMYECKOM MOCJea0Ba-
TEJIBLHOCTH, MPU ITOM JOIMYCKAET OJ-
Hy HerpyOyro omuoOKy min He Ooee
JIBYX HEJIOYETOB U MOKET MX HUCIIpa-
BUTh CAMOCTOATEIBHO TpU TpeboBa-
HUM WU TPU HEOOIBIIOW MOMOIIH
MpenoaBaTelis; B OCHOBHOM YCBOWII
y4eOHBIH MaTepHal, MOATBEPKIAET
OTBET KOHKPETHBIMU IpPUMEpPaMHu;
MPaBUIILHO OTBEYAET Ha JIOMOJHH-
TEJIbHBIE BOMPOCHI MPEMOAABATES.

B mormueckoMm paccyXIeHHH W pe-

INCHUU HCT CYHICCTBCHHBIX OH_II/I6OK,

CtTyneHT nokasbIBaeT riryooKoe u
MOJIHOE 3HAHME U TTOHUMAaHUE
BCEro o0bE€Ma MporpaMmMHOro Ma-
Tepuaia; TIOJHOE TIOHWMAaHHE
CYILIHOCTHU paccMaTpuUBaeMbIX
MOHATHM, SABJICHUN U 3aKOHOMEp-
HOCTEU, TEOpUH, B3aUMOCBS3EH;
naboparopHass paboTa BBITIONHE-
Ha TMIOJIHOCTBIO M TPaBUIBHO,
CIeNIaHbl TIpaBUJIbHBIE HaOIIOjIE-
HUS U BBIBOJBL;

SKCTIEPUMEHT OCYIIECTBJICH IO
IUIAHY C Y4YeTOM TEXHHUKH 0e3-
OMACHOCTH M MpaBuil paboOThl C
BEILIECTBAMH U 000PYI0BaHHEM;




OIIBITOB WJIX AOITYCTHUII OIINOKHU IIpH UX U3JI0XKCHK

HO 3ajia4a pellieHa HepalnruoHAaIbHBIM|
crocoboM WM JOMyIIeHO He 0Ooliee
JIBYX HECYIIECTBEHHBIX OIIHOOK.

YMmerh:

HJ[-2 YmMeet ucnomnn3o-
BaTh OCHOBHBIC €CTe-
CTBEHHBIC, OMOJIOrHYe-
CKHUE U TPOPECCHOHAITB-
HBIC TIOHATHS U METO/IbI
MIPU PEUICHUU OOIIEPo-
(heccuoHaIBHBIX 33134

OTBeuaeT HEeMOJIHO Ha BOMPOCHI MTPETo1aBaTeNs
(ymyckasi 1 OCHOBHOE), MJIM BOCIIPOM3BOAUT
coJiepKaHue TeKcTa y4eOHMKA, HO HEJOCTATOYHO
MMOHUMAET OT/IeJIbHbIC MOJIOKEHUS, UMEIOIIINE
Ba)XHOE 3HAYCHHE B ITOM TEKCTE.

OO6Hapy>KuBaeT HEIOCTATOYHOE TOHUMaHUe
OTJICTBHBIX MTOJIOKCHUI TTPH BOCIIPOU3BEICHUN
TeKcTa yuyeOHHKa (3amuceil, IEPBOMCTOUYHUKOB) U
OTBEYAET HEITOJIHO Ha BOMIPOCHI MPENOaBaTes
MycKasi O/IHy-/IB€ TpyOble OIIMOKHU BBHICTABIISAETCS
JICHTY, KOTOPBIA HE COBCEM TBEP/IO BJIAJICET MaTq
JIOM, TIpU OTBETax JOIMYCKaeT MaJOCYIIEeCTBEl
MOTPEUTHOCTH, WCKAXEHUS JIOTMYECKOW TMocIe]]
TEIHHOCTH,

HETOYHYIO apTyMEHTAIIHIO TCOPETHUECKUX
MOJIOKEHUM, UCTIBITHIBACT 3aTPyTHEHUS TPU
pEIIeHNH JOCTATOYHO CIIOKHBIX 3aj1ad.
HcnpiThIBaeT 3aTpynHEHUsT B TPUMEHEHUHU 3HA
HEOOXOIUMBIX JJISI PEIICHUS 33]1a4 Pa3TUIHbIX TH
npu OOBSCHEHHMH KOHKPETHBIX SIBICHUH Ha OC
TEOpUH U

3aKOHOB, WJIU B TIOJITBEPKICHUN KOHKPETHBIX TIP|
poB

MIPAKTUIECKOTO TPUMEHEHUS TEOPUit

CryaeHT yMeeT CaMOCTOSITEIIbHO
BBIICNIATh TJIABHBIC IIOJIOKEHUS B
M3y4YEeHHOM MaTepuayie; Ha OCHOBa-
HUU (PaKTOB W MPUMEPOB 0000IIATH,
Jenath  BBIBOJIBI, YCTaHABIWBATH
BHYTpUIIpEIMETHbIE CBs3U. [lpume-
HSATH TOJyYEHHBbIC 3HAHHS Ha Ipak-
TUKE B BUJIOW3MEHEHHON CUTYallMH,
coONo1aTh  OCHOBHBIE  MpaBWJIA
KyJIbTYypbl YCTHOM peyu Hu COIpo-
BOXKJIAIOIIEH ITMCHMEHHOM, HCIIOJIb-
30BaTh HAay4HbIE TEPMHHBI; Jabopa-
TOpHas pa0oTa BBIMOJHEHA TIpa-
BUJIbHO,  CJEJaHbl  IpPaBHJIbHbBIC
HaOJIOJIEHUsST W BBIBOJIBI, HO TIPH
3TOM DJKCIIEPUMEHT TPOBEIEH HE
TIOJTHOCTBIO WUJTU JTOMYIIEHBI HeCyIIle-
CTBEHHBIE OIIMOKH B paboTe ¢ Belle-
CTBaMU U 00OPYIOBAHHEM.

CTyaeHT yMmMeeT COCTaBUTh MOJI-
HBIA M TIPaBWJIbHBIM OTBET Ha OC-
HOBE M3Y4YEHHOr0 Marepuaa;
BBIIENIATE TIJIaBHBIC ITOJ0XKEHMS,
CaMOCTOSATENIbHO  TOJITBEPKAATh
OTBET KOHKPETHBIMH IPUMEPaMH,
dakTaMu; caMOCTOSATEIBHO M ap-
TYMEHTUPOBAHO [IeNaTh aHalu3,
000011eHHsI, BBIBOALI. Y CTaHaB-
JUBaTh MEXIIPEJAMETHBIC (Ha OC-
HOBE paHee MPUOOPETEHHBIX 3HA-
HUN) U BHYTPUIIPEIMETHBIC CBS-
3M, TBOPYECKH MPUMEHSTH IOJY-
YeHHbIE 3HAHWS B HE3HAKOMOH
CUTYallHUH. ITocnemoBarensHO,
4€TKO, CBSI3HO, OOOCHOBAaHHO U
0e301nO00YHO M3Narath y4eOHbIN
MaTepuai; JaBaTh OTBET B JIOTHU-
YeCKOH MOCIeIOBATEIBHOCTH C
HCIIOJIb30BAaHUEM MPHUHATON Tep-
MMHOJIOTHY, JelaTh COOCTBEHHEIS
BBIBOJIbI; ()OPMYIHUPOBATH TOYHOE
OTIpe/ieJICHUe W  HUCTOJIKOBaHHUE
OCHOBHBLIX IIOHATHH, 3aKOHOB,
TEOPHii; TPH OTBETE HE MOBTOPSTH
JIOCTIOBHO TEKCT yueOHHKa; H3ja-
raTb MaTepualg JIUTePaTypPHBIM
SI3BIKOM; TIPABHIBHO U 00CTOS-




TEIbHO OTBEYaTh Ha JOMOJHH-
TeJabHbIE BOmpochl yuutens. Ca-
MOCTOSITEJIBHO U PalMOHAIbHO
HUCIIOJIB30BaTh HAarJIAAHBIC IIOCO-
Ousi, CHpaBOYHbIE MAaTEpHAIIbL,
y‘-IC6HI/IK, AOIOJIHHUTCIIbHYIO JIH-
Teparypy, MIEPBOUCTOYHUKH;
HNPUMEHATE CUCTEMY YCJIIOBHBIX
0003Ha4YeHUI MPU BEICHUU 3aIlU-
Cel, COMPOBOXKIAKOIIUX OTBET;
UCIIONIb30BaHUE ISl JO0Ka3aTellb-
CTBa BBIBOJOB U3 HB,6JIIOI[€HI/II71 u
OTIBITOB;

Bnaners:

HJ]-3 Bnangeer HaBbIKAMHU
000CHOBAHUS U peann3a-
11U B IpohecCHOHATb-
HOM IeITeILHOCTH CO-
BPEMEHHBIX TEXHOJIOTUI
C UCTOJIb30BAaHUEM TIPH-
O60opHO-
MHCTPYMEHTAJIbHOM 0a3bl

CryneHT BiazeeT HEOOXOJMMBIMH HaBBIKAMHU
paboThI ¢ MpuOOpamMu, YepTEeKAMU, CXCMaMU H
rpaduKaMu, COMYTCTBYIONMMHU OTBETY; 3aIlHCH,
COITPOBOKIAIONINE OTBET, COOTBETCTBYIOT Tpe-
OOBaHUSIM.

CryneHT He 00J1aaeT J0CTaTOYHBIM|
HaBBIKOM pabOThl CO CIIPABOYHOM JIHA
TepaTypoH, yueOHUKOM, MEPBOUCTOY
HUKaMHU (TPaBWIBHO OPUEHTHUPYETCH,
HO paboTaeT MEAJICHHO).

Brnaneer HaBBIKAaMH pEIICHHS] XUMHA
YeCKMX 3aJjady IO 3aJaHHOMY ajro-
puUTMY

CtyneHT BiazeeT  KylIbTypoil
MBIIIJICHUS; CIOCOOHOCTBIO K
00001IeHNI0, aHaIU3y, KpUTHUE-
CKOMY OCMBICIICHUIO, CUCTEMAaTH-
3aIluH, MOCTAHOBKE IIEICH U BBI-
Oopy TyTell uX JOCTHXKEHUS, B
JIOTUYECKOM PACCYKIEHUU U pe-
IICHUU HET OIMOOK, 3ajada pe-
[IeHa PalMOHATBHBIM CIOCOO0M;
MPOSIBIICHBI HABBIKH OPTaHU3aIlN-
OHHO-TPYJIOBBIX yMEHHN (TOJ-
JIEP’KUBAIOTCS YUCTOTa paboyero
MeCTa U TOPSIOK Ha CTOIE, KO-
HOMHO HCIIOJIb3YIOTCSI PEaKTHBHI).




3 ONPEJEJEHME PE3YJIbTATA IPOMEKXYTOYHOMN ATTECTALIUA
dopma NpOMEKYTOYHON aTTECTALUHU 110 AUCLUIUIMHE: IK3aMeH

OLEHOYHBIE MATEPUAJIBI U CPEACTBA VIS ITIPOBEPKH
COPOPMUPOBAHHOCTHU KOMIIETEHIIUHU

Ko u HauMeHOBaHUe KOMIIeTeHIIUH
OIIK-1 CrnocobeH pemats 3aga4u MpoPeCcCHOHATIBHON JIEITEIbHOCTH Ha OCHOBE HCITOJIH30Ba-

HUS TCOPECTUUCCKUX U IMPAKTHUYCCKUX OCHOB €CTCCTBCHHBIX U TCXHUYCCKUX HAYK, a TAKKC MaTC-
MaTUYCCKOro armapara

3allaﬂl/lﬂ 3aKpbITOro THIIA:
YcraHoBUTE COOTBETCTBHE MEKTY XUMHUYECKUM 3JIEMECHTOM U KOJINYECTBOM IPOTOHOB B

sipe aToma.

1. xmop 1.8
2. yriepon 2.17
3. ¢rop 3.6
4. Kuciaopon 4.9
512

IIpaBuabHbIi oTBeT: 1-2, 2-3, 3-4, 4-1
3agaHusA OTKPBITOTO THIIA:

BbiOepuTe 01MH BAPHAHT NPABUJILHOIO OTBETA:
VY 371eMEeHTOB O/IHOM MOArPYIIIIBL:

1. ogMHAKOBOE YHCIIO ANEKTPOHHBIX CIIOCB

2. OAMHAKOBOE YHCIIO IEKTPOHOB BO BHEIIHEM CIIO€
3. olMHAKOBOE 00I1Iee YHUCIIO ANEKTPOHOB

4. OIMHAKOBOE KOJIMYECTBO HEUTPOHOB
IIpaBuiabHBIH OTBET: 2

YxkakuTe HeBepHOE YTBEp KICHHE:

1. y MeTaiyioB BO BHELITHEM CJIOE€ MaJIO AIEKTPOHOB

2. MeTaJlIbl UMEIOT HU3KHE 3HAUEHUS JIEKTPOOTPULIATEILHOCTH

3. MeTayIbl B CBOOOAHOM COCTOSTHUM MOTYT SIBJISITHCSI OKMCITUTENIAMU

4. aTOMBI METAJIJIOB B COEIMHEHUSX MPOSBIISIIOT TOJIBKO MOJIOKUTEIbHbIE CTEIIEHU OKUCICHUS
IIpaBuibHbIH OTBET: 3

BobiOepuTe 01MH BAPHAHT NPABUJILHOIO OTBETA:
HemeTta/uinyeckue CBOHCTBA 3JIeMEHTOB YBeJIMYUBAIOTCS B PAAY:
1. docdop — cepa — xi0p

2. 6poM — yTiiepo/i — MBIIIbSIK

3. KUCTIOPOJI — a30T — yIIepo.l

4. xpemHuit — xjop — gochop

IIpaBuiabHbI OTBeT: 4




Boi0epute oquH npaBuibHbIH 0TBeT. CoeanHeHusi OyTaHoI-1 U 2-MeTHJINPONAHOJ-2 SIB-
JISAIOTCA:

1.romonoramu

2.CTPYKTYPHBIMU U30MEpaMU

3.r€OMETPHUUECKUMH U30MEpaMH

4.0lHUM U TEM € BELIECTBOM

IIpaBuiabHbBIH OTBET: 2

Boi0epuTe o1uH nMpaBUIbHBINH 0TBeT. Peakinus «cepeOpsaHOro 3epkajia» XapakTepHa Jisi
O0HapY:KeHHUSs:

1.MaJbTO3EI

2.aJIbJIETUI0B

3.TUAPOKCHUIA HATPHS

4.dpenona

IIpaBU/IbHBIH OTBET: 2

OxoHuareabHbIE Pe3yIbTaThl 00yueHus (POPMUPOBAHUS KOMIETEHIIHI) ONIPEAEISIOTCS
IOCPEACTBOM IiepeBoa 0amioB, HAOPaHHBIX CTYIEHTOM B IIPOLIECCE OCBOEHUS AUCLUILINHBI, B
OLICHKHU:

— 0a30BbIil ypOBEHb C(HOPMHPOBAHHOCTU KOMIETEHIIMU CUUTAETCS JOCTUTHYTBIM, €CIU

pe3ynbTaT 00y4eHUsSI COOTBETCTBYET OIICHKE «YIIOBJIETBOPHUTEIbHOY» (50-64 peHTHHrOBBIX Oai-
JIOB);

— TMOBBIIICHHBII ypOBEHb C(HOPMUPOBAHHOCTH KOMIETEHIIMM CUUTAETCS JOCTUTHYTHIM,
€CJIM pe3yJbTaT 00YYEHHUs COOTBETCTBYET OLIEHKAM «XOpoioy (65-85 peUTHHroBbIX 0ayuioB) U
«otraHOo» (86-100 peHTHHTOBBIX OAJLITIOB).

4 TIOPSIIOK ITPOBEJIEHUSA ITPOMEKXYTOYHOM ATTECTALIUA

dopma MPOMEXYTOUHON aTTECTAIIMN 0 TUCHUIUINHE: 3a4eT/ 9K3aMeH.

@OoH/ OLEHOYHBIX CPEJICTB AJS MPOBEACHUS IMOBTOPHOH MPOMEXYTOUHOW aTTeCTallUuH
bopmupyeTcst U3 yhciia OLEHOYHBIX CPEACTB MO TEMaM, KOTOPbIE HE OCBOEHBI CTYZCHTOM.

Ilpumeuanue: J1oTIONHUTETbHBIE KOHTPOJBHBIE WCIBITAHUS TPOBOISTCS U CTYACHTOB,
HaOpaBux MeHee S0 6anoB (B coorBeTcTBUU ¢ «llo0KeHNEM O MOAYIBHO-PEHTHUHIOBOM CH-

cTeME»).
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