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B pa3BuTuu coBpeMeHHBIX OOJacTed MEAUIMHBI BaKHAs pPOJb OTBOIUTCS
XUMUH, U3y4darolie O0oI0orn4ecky 3HauuMble BelecTBa. CBsA3b MEXy MEAUIIUHON
U XMMHEH yCTaHABIIMBAJIACh HA MPOTSIKEHHWH MHOTOBEKOBOW HMCTOPHUH PA3BUTHS
ecTecTBO3HaHUA. [1yOOKOe€ B3aMMONPOHUKHOBEHHE HJTHX HAyK NPUBOAUT K
MOSIBJIEHUIO HOBBIX HAyYHBIX HAIPaBJICHUI, U3YHYAIOUIMX MOJIEKYJSIPHYIO MPUPOIY
OTJENBHBIX (PU3MOJOTHMYECKUX TMPOLIECCOB, MOJICKYJSIPHBIE OCHOBBI MAaTOreHE3a
00Je3HeH, MOJICKYJIIPHBIC aCTIEKTHI (PapMaKOJIOTHH U T.1.

B cootBerctBUM ¢ DenepanmbHbIM TOCYJAapCTBEHHBIM 00pa30BaTEIbHBIM
CTaHJIaPTOM OCHOBHOTO OOIIET0 00pa30BaHUs yUalUeCs AODKHBI OBIaA€Th TAKUMHU
MO3HABATEJIbHBIMU YUYE€OHBIMH ICHCTBUSAMU, KaK YMEHHE (POPMYIUPOBATH MPOOIEMY
Y TUIOTE3Y, CTABUTh LETU U 33Ja4H, CTPOUTD IIJIAHBI TOCTH>KEHHUS LIEJIEH U PEILICHHUS
MOCTABJICHHBIX 3a]1a4, POBOJUTH SKCIIEPUMEHT U HA €r0 OCHOBE AENaTh BBIBOABI U
YMO3AKJIIOUEHHS], MPEJICTABIATh UX M OTCTaWBaTh CBOKO TOYKY 3peHus. Kpome
ATOTO, y4alluecs IOJDKHBI OBJAAETh MPHUEMAMHU, CBSI3aHHBIMH C OMPEACIICHHEM
MOHATUM: OrpaHUYMBaTh WX, OMNHUCHIBATh, XapaKTEpU30BaTb U CPaBHUBATh.
CrnenoBarenbHO, MPU U3YYEHUU XUMHUHM B OCHOBHOW IIIKOJIE YYalIUuecs IOJKHBI
OBJIaJIETh Y4€OHBIMU JCHCTBUAMHM, TMO3BOJSIONMIMMH UM JOCTUYL JUYHOCTHBIX U
IIPEAMETHBIX PE3YJIbTATOB.

B npenmerax ecTecTBEHHO-MAaTeMaTHYECKOTO LHMKIIA BEAYIIYIO POJIb UTPAET
MO3HABATENIbHAS JIEATEIbHOCTh U COOTBETCTBYIOIINE €l MO3HABATENIbHBIE yUYEeOHBIE
nercTBuss. B CBA3M ¢ 9TUM OCHOBHBIMHU LEISIMU OOYyYE€HUSI XUMHHM B OCHOBHOM
IIKOJIE SIBJISIFOTCA:

1) dpopmupoBanue y oOyyaromuxcsi yMEHHs] BUAETh U MOHUMATh LIEHHOCTH
o0pa3oBaHUs, 3HAYUMOCTh XUMHUYECKOTO 3HAaHUS [UIsl KaXIOro YeJoBeKa
HE3aBUCUMO OT €ro NMpoheCcCHuOHATBHON IEATETLHOCTH; YMEHHS pa3indaTh (PaKThl U
OLICHKH, CPAaBHUBATh OLICHOYHBIE BBIBOJIbI, BUJETh UX CBSI3b C KPUTEPHUSIMU OLICHOK U
CBSI3b KPUTEPUEB C OIPEJCICHHOW CHCTEeMOW IIEHHOCTeH, (opMynupoBaTh u
00OCHOBBIBaTh COOCTBEHHYO MO3UIIHUIO;

2) dbopmupoBaHUE y 00YYaIOIIUXCS EJOCTHOTO MPEJCTABICHUS O MUPE U
pOJIM XMMHUHM B CO3JIaHHMM COBPEMEHHOM €CTECTBEHHO-HAYyYHON KapTHUHBI MHPA;
yMEHUSI OOBSACHATH OOBEKTHI M MPOIECCHl OKPYXAIoWEH AeHCTBUTENBHOCTH —
IIPUPOJHOM, COLUAIBHOM, KYJIBTYPHOU, TEXHUYECKON CPEIbl, UCIIOIb3YS I dTOrO
XUMUYECKUE 3HAHUS;

3) npuoOpereHue OOYyYaIOIIMMUCS OIMbITa PA3HOOOPA3HON ESATEIBHOCTH,
MO3HAHUSI U CaMOTIO3HAHMS; KJIFOUEBBIX HABBIKOB (KJIFOYEBBIX KOMIIETEHTHOCTEH),
UMEIOIINX YHUBEpPCAJbHOE 3HAYCHHE JUIsl Pa3UYHBbIX BUAOB JEATEIbHOCTH:
pemieHuss TpoOieM, TPUHSTHS PEIICHU, TMOWCKa, aHamm3a U 00paboTKH
uHdopMaIuu, KOMMYHUKATUBHBIX HAaBBIKOB, HaBBIKOB WU3MEPEHUH,
COTPYJHHYECTBA, OE30MaCHOT0 OOpALIEHHs C BEIIECTBAMHU B IIOBCEIHEBHOM KU3HU.



JlaHHas mporpaMma mpeaHa3HaueHa JIg Y4alluxcs JECATOr0 M OJWHHAAIATOTO
MenuuuHCKuX kinaccoB MBOY «Muoronpoduibnbiii nuieir NelO» r.Enabyra u
MpeACTaBIsIeT COOOM MporpaMmy Ui MOJATOTOBKM aOUTypueHTOB K EmnnHomy
roCyJapCTBEHHOMY 9K3aMEHY MO XUMHH.

HNPOI'PAMMA
«1JOINOJHUTEJIBHBIE I'/TABBI XUMHUWN»
JJIA 10-T'0O KITACCA

3amayaMu u3y4yeHus nporpammel B 10-m Knacce sBASIOTCS:

- yueOHbIe: (pOpMUPOBAHUE CUCTEMBl XMMUYECKUX 3HAHUN KaK KOMIIOHEHTa
€CTECTBEHHOHAYYHON KapTUHBI MUPA,;

- pa3BUBAIOIINE: PA3BUTHE JUUYHOCTH OO0YUAIOIIMUXCS, UX UHTEIUIEKTyaJIbHOE U
HPABCTBEHHOE COBEPILEHCTBOBaHHE, (OPMUPOBAHHWE Y HHUX TyMAaHUCTUYECKUX
OTHOILIIEHUH M HKOJIOTUYECKHU 1IeJIECO00Pa3HOro MOBEAEHUS B OBITY U B TPYJOBOMU
NEeATEIbHOCTH;

- BOCHHTATEIbHbIEC: (OPMUPOBAHHME YMEHUN O€30MacCHOr0 OOpalleHUus C
BEILECTBAMH, HCIIOJIb3YEMBIMU B IMOBCEIHEBHOW >KW3HH; BBIPAOOTKA MOHHUMAHHUS
OOLIECTBEHHON TMOTPEOHOCTM B pa3BUTUM XUMHUH, a Takxke (HOPMUPOBAHUE
OTHOUIEHUS K XUMHUU KaK K BO3MOXXHOM oOjacTu Oyaylied NpakTHYEeCKOU
NEeSATETbHOCTH.

[Iporpamma mis 10-ro kilacca mpeamnonara€T CaMOCTOSITEIbHOE H3YyUYECHUE
MaTepuajia MporpaMMbl W BKJIOYAeT B ce€Os 2 KOHTpPOJbHbIE paboThl U 12
BeOMHapoB. Ilocne  BBIMOJHEHUS — CIOyWIATENSIMH  KOHTPOJIBHOM  padoThI,
IpernoaaBaTesib YHUBEPCUTETA MPOBEPSET €€ U 3aTeM MPOBOIUT BeOMHap, pa3oupast
3aJjaHus padOThI UM OOBSICHSSI HETIOHSAThIE IKOJLHUKOM BOIIPOCH! JAHHON TEMBI.

NHcTpyKuus n0 BHINOJHEHUI0 KOHTPOJILHOM padoThl o xumuu B 10-M ki1acce

Ha Beimonnenne pa6otel otBoauTces 90 munyT. Pabota coctout u3 2 yacteit u
coaepxut 12 3amanuil.

3aganus 1-5 mpenamosiarar0T KpPaTKME OTBETHI, KAXKIBIA M3 KOTOPBIX
olieHuBaeTcsa B 1 Oas.

3aganus 6-10 mpeamnosiaratoT KpaTKHl OTBET B BHJIE IOCJIEIOBATEIbHOCTH
HecKoJIbKUX 1u@p. [IpaBUiIbHO yKa3aHHas MOCIEI0BAaTEIbHOCTh OIEHUBAETCS B 2
Oayia, ecau ojaHa udpa yKkazaHa HeBepHo, To 1 Oasi.

3amganus 11 u 12 oneHnBaroTcsa B 5 0aJUI0B KaXKI0€.

MakcumanbHOE KOJTMYeCTBO HaOpaHHBIX 0ayuioB paBHO 25. Toropas oreHka
YKa3bIBa€TCs B MIPOIIEHTHOM OTHOIIICHUHU:

Otnuuno — 80-100

Xopomo — 59-79

VY nosnerBoputenpHO — 36-55

Heynosnersopurensno — 0-35.



IIporpamMmma nmo XuMHH ISl CAMOCTOSITEeIbHON padoTsl B 10-M Kiacce

TeopeTnueckre MOJOKEHUSI OPraHUYECKONM XUMHUHU. TeopHusi XUMUYECKOTO
CTPOCHMSI opraHnyeckux coeamHeHnuii A.M. byrtnepoBa. M3omepus u ee BHUIBI
(cTpyKTypHasi, reOMEeTpUYecKasi, IMOJI0KEHUs, (DYyHKIIMOHAIIbHAS).

['omonoruyeckue psabl, FOMOJIOTHYECKas pa3HOCTh cocTaBa. CTpoeHue aToMa
yriaepoaa, €ro BaJeHTHble cocTosHus. [loHsTHe O THOpUAM3AIMH aTOMHBIX
opbutaneil. DIEKTPOHHOE W MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ Ha MpUMEpPE
MeTaHa, JTWUJICHA, aleTWiIeHa W OeH307la. DJEKTPOHHAs MPUPOAA XHMHYECKUX
CBSI3€M B MOJICKYJaX OPraHUYECKUX COEAUHECHUU. Pa3HOBHIHOCTHM XUMHYECKOU
CBSI3U: G- U T-CBsA3U. CBOWMCTBA XMMHUYECKUX CBSI3€M B MOJIEKYJIAX OPraHUYECKHX
COEIMHEHUI: TIOJIIPHOCTD, CONPSIKEHUE, ACIOKAIN3allNsl, apOMaTUYHOCTh. [loHATHE
O B3aMMHOM BIIMSHUM aTOMOB Ha MpUMEpe ToJyoJsia, (eHoja, XJIOPYKCYCHOU
kucioTel. CrocoObl paspeiBa cBsizeld. [loHaTHe 0 CBOOOJHBIX paaMKaiax.
Knaccudukanums opraHu4ecKUx COEIMHEHUMN, OpraHu4YecKux peakiuil. KuciotHo-
OCHOBHBIE M  OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIE CBOWCTBA  OPraHUYECKUX
coenuHeHui. OOIMe TPUHIUIBI HOMEHKIATYpPhl OPraHUYECKUX COEIMHEHUN
(TpuBHMAanbHasL, paauKaibHasA, CHCTEMaTH4YecKas).

OCHOBHBIC MOHSTUS XWMHH BBICOKOMOJIEKYJISIPHBIX COCIMHEHUN (MOHOMED,
NOJIUMEp,  DJIEMEHTApPHOE  3BEHO,  CTENEHb  MoJauMepu3auuu).  Peakuuu
MOJIMMEPHU3ALNHU U TTOJIMMEPU3ALINH.

OcHOBHEIE KJIACCBI OPraHUYEeCKUX COEIMHEHU. YrneBoaopoasl.
Knaccudpukanus  yrieBomopoaoB. IlpenenbHble  yriaeBoaOponbl  (aJIKaHBI).
['oMonoruveckuii psji alkaHoB. 3aKOHOMEPHOCTU U3MEHEHHS (PU3NYECKUX CBOWCTB
B TOMOJIOTHUYECKOM psany. WM3omepus W HOMEHKJIATypa aJlkKaHoB. MerTaH.
Terpa>apudeckoe  CTPOECHHE  MOJIEKYNBI,  Sp>-ruOpuausauus.  [IpupomHbie
uctounuku. [lonyuenue, pu3ndecKkue U1 XMMHUYECKUE CBOMCTBA MeTaHA. MeXaHu3M
peakuuu 3amemnieHus. [lukmoankansl. OCOOEHHOCTH CTPOCHUS IUKIOMpPOIaHA |
LUKJIOTE€KCaHa.

Henpenenbuble yrieBOoAOpOAbl (aJKEHbI, aJKUHBI). ['OMONOTMYECKUU psll
sTuieHa. M3oMepus M HOMEHKJIATypa aJKEHOB. OJTHIICH: JJIEKTPOHHAs NPUPOJA
JBOMHON CBSI3M, CTPYKTypHas (GopMmyia, SP>-rMOpUAU3alMs, G- M T-CBSI3H B
MosiekyJsie 3TuieHa. Ilonmydyenue, guanyeckue M XUMHYECKHE CBOMCTBA 3TUJICHA.
Peakius mnonuMepuszalnvu Ha TPUMEPE TMOJYYEHUS] TMOJUATHICHA. J(MEeHOBbIE
yraeBoAopoabl (nuensl). byranuen.

[IpupOIHBINA U CUHTETUYECKUN KayUyKH.

['omonornueckuit psanx aunerwneHa. M3omepus M HOMEHKIATypa aJKHUHOB.
AnetusieH. DJIEKTpOHHAsT TPUPOJA TPOWHOM CBsI3U, CTPYKTypHas ¢dopmyra, Sp-
rubpuauzanus. [lomydenne, ¢u3MUecKkue W XUMHUYECKHE CBOWMCTBA AalleTUJICHA.
Peakuus Kyueposa.

ApomMartudeckue yrieBoAopoasl (apensl). ['omonornueckuit psin OeHsona.
beH3zon. DnekTpoHHOE CTpoeHHe MOJIeKynbl OeH3ona. Popmylia XHMHUYECKOTO
ctpoenus (coBpemenHas, Kekyne). I[lomydenme, ¢usnueckue W XUMHUYECKHE
cBoiicTBa 6eH3ouna. Tonyos. BzaumHoe BiMsiHME aTOMOB B MOJIEKYJIE TOJIYOJIa.

lNanorenconepxamme coeauHeHus. MeToabl MOJMy4YEeHUsT U CBOMCTBA Ha
IIpUMepe METaHa, YKCYCHOUW KHUCIIOTHI U JIp. COEIMHEHU.



Hedtp u ocHoBHBIE mpoaykThl ee mepepaboTku. [IpuponHbie razbl U UX
HCIIOJIb30BaHUE.

Kucnopoaconepxarue OpraHUYEeCcKue COCIMHEHUS. CoupTsl.
OyukiuoHanbHas rpynna. Kiaccudukanus cnupTtoB. ATOMHOCTH — CIIUPTOB.
[lepBuuHbIE, BTOPUYHBIE W TPETHUYHBIC CHOUPTHI: IMPEACIbHBIE, HENPEACIbHBIE U
apOMaTU4YEeCKHE CHUPTBHL. ['OMOJIOTMYECKMI psI  NPENEIbHBIX OJHOATOMHBIX
cnuptoB. HoMeHkmarypa u u3zomepus. OTUioBbIM cnupT. CTpoeHUE MOJIEKYJIbI,
CHIO0COOBI MOTy4YeHHs, PU3NUECKHEe U XMMHUECKHUE CBOICTBA 3TUIIOBOTO CIHUPTA.

MHOroaTomMHbl€ CHMPTHI: OSTWJIEHIVIMKOAbL MW TimnepuH. WX crpoenwue,
IIOJIyYEHHUE U CBOMCTBA.

®enon. CTpoeHHE MOJIEKYJBl. B3auMHOE BIIMSHHE aTOMOB B MOJIEKYJIE
¢denona. [lonydyenue u cBoiicTBa peHona.

Anberuibl U KETOHbl — (PYHKIIMOHAJIbHBIE U30Mepbl. ['oMosiornueckuit psij
anbaerunoB. OyHKIMOHAIbHAA TIPYIIA albIeruaoB. M3oMepus U HOMEHKIATypa
anprerunoB. dopmanpaerua U aneranpierui. CTpoeHHE MOJEKYJ, IOJIy4YCHHE,
¢usznyeckue W XUMHUecKHe cBoicTBa. Peakumu nonukonaeHcauuu. [lomydenue
dheHoI0-PpopMaNTbACTUIHOW CMOJIBI. AlLIETOH — mpocTemmii keToH. [lomydeHue u
cBoiicTBa aieroHa. KapOoHoBble KUCHOTBL. OCHOBHOCTH KHCIOT. lIpenenbHele,
HEIpeaebHbIE U apOMaTHYEeCKue KapOOHOBBIE KUCIOTHI. ['OMOJIOrMYECKHI psif
IIPEAEIbHBIX OJHOOCHOBHBIX KHCIOT. MypaBpuHass W yKCycHas KHUCIOTBL. MXx
CTpOEHUE, MOIy4eHHe, GPU3NUECKIE U XMMUYECKUE CBOMCTBA. Briciine kapOOHOBBIE
KHUCJIOTHI — MAJIbMUTUHOBASI, CTEAPUHOBAS, OJICMHOBASL.

O¢upel. Ilpocteie u cinoxHbie 3¢upsl. Ilomydyenue, ¢Qusnyeckue u
XUMHUUYECKUe CBoMCTBA. Peakiiuu srepudukanuu. I'uaposin3 cioxHbIX 3(hUpOB.

A3orcozepkamue ~— OpraHuyeckue  coeauHeHus.  HutpocoennHeHws.
®dyukimoHanbHas rpymnmna. Hurpobensoi. [lonydenue u cBoiicTa.

Amunbl. OyHkuuoHansHas rpynna. Knaccuduxarmus. CtpoeHue MOJEKYyI.
Ilonyuyenne u cBoOMCTBA aMHUHOB. KHCIIOTHO-OCHOBHBIE M OKHUCIIHUTEJIBHO-
BOCCTAHOBUTEJbHBIE CBOMCTBA aMUHOB. AHWIIMH. CTPOEHHE MOJIEKYJIbI, IIOJyYECHHE
U cBolicTBa. Peaknusa 3uHuHA.

AMuHOKHCIIOTEI.  DyHKIMOHANBHBIE Tpymmnbl. ['OmoslorMueckuii  psn
aMUHOKHUCIOT. Anb(da- u Oera- aMUHOKUCIOTHI. [loHSATHE O OUIONSIPHOM HOHE,
nentuaHou cBszu. OOpaszoBanue nentuaoB. [loaydeHue u cBOMCTBA aMUHOKHCIIOT.
CrpoeHre OTHENBbHBIX MPEACTABUTENEH AaMHUHOKHCIOT: TJIMLWHA, aJaHWHa,
MCTENHA, CEepUHA, IITyTaMMHOBOW KHUCIJIOTHI, JIM3UHA, (eHunananuna. [lonstue o
rETEPOLMKINYECKUX COCTUHECHUSIX.

Baxueimme oprannyeckre NpupoIHbIE COCIUHEHMUS.

Kupsl. [Tonyuenue u cBorictBa xupoB. OMbUICHHE XKUPOB. [ MaporeHn3anus
KHPOB.

VYrneBoapl. @yHkiuoHanbHas rpynma. Knaccudukanus — yrieBoJOB.
[TpupoaHbIe UICTOYHUKH U CITOCOOBI OTYYEHUSI.

Oco0eHHOCTH H30MepUU. XaApaKTEPHBIE PEaKLUUH, MOHOCAXAPUIBL: TIIFOKO03a,
bpykro3a. Ux crpoeHune m xumuueckue cBomcTBa. Jucaxapunsl: anbda- u Oera-
n3oMepbl. BoccTaHaBnuBarnme U HEBOCCTaHABIMBarolye aucaxapuasl. Caxapo3sa.
['upponus caxaposbl. llomucaxapunabl: Kpaxmal W ILEIUII0J03a. DTepupUKaLUs
LEJUTFOJIO3bI.



OTtaenbHbIE IPEACTABUTENM YIJIEBOJIOB: pu003a, 1€30KCHpru003a, MaIbTO3a.

benku — BBICOKOMOJIEKYJISIpHBIE MPUPOJIHbIE coenHeHnsa. CTpoeHue, CUHTE3
U cBoiicTBa OenkoB. [loHATHE O MEPBUYHON, BTOPUYHON W TPETUUYHON CTPYKTypax
0enkoB. KauecTBeHHbIE peakliMK Ha OEJKU.

Meanko-61onaorudeckasi pojib IPUPOIHBIX COSTUHEHH.



KOHTPOJIBHASA PABOTA Nel
IIpenenbHbIe YriieBOAOPOAbI
Bapuanr 1

TeMbl J1s1 CaMOCTOSITEIbHOTO U3YUCHHUS

OCHOBHBIC TOJOKEHUSI TEOPUM XUMHUYECKOTO CTPOCHHUSI OPTraHUYECKUX
coenunennii A.M. Bytnepoa. M3zomepus. 'omonorudeckue psaasl. Kimaccudukamms
opraHudeckux BemiecTB. Panukan. @yHkuuoHandpHas rpymnmna. Howmenkiatypa
OpraHUYECKUX BEIIECTB (TPUBUAIIbHAS U MEXKIyHAPOIHAS).

KoBasienTHas cBsi3b. XapakTEpUCTUKU KOBAJCHTHOM CBsi3u. THIbl peakiuil B
OpraHU4eCKON XUMUHU.

Onpenenenune kimacca ankaHoB. CrpoeHue Monekyin. HM3omepus wu
HOMeHKJaTypa. CriocoOb! osrydenus. usndeckue u XUMHUECKUE CBOMCTBA.
[Mukinoankanbl. 3amauyd HAa BbIBOA (OPMYJT BEIIECTB IO MAaCCOBBIM JIOJISIM
anemMeHToB. HeTh Kak HCTOUHUK MOJIyYEHUS YTIIEBOAOPOIOB.

1. | BepHnbl u crieayronye Cyx/1eHus O eHTaHe?
A. TlenTaH sBNsieTCS Ta30M B OOBIYHBIX YCIOBUSX.
b. IlenTan He pacTBOpsieTCs B BOJE.
1) BepHo Tonpko A 2) BepHO TosibkO b 3) o0a cyaeHHs BEpHBI 4) o6a HEeBEpHBI

OTBeT I:I

2. | C KakuM BEIIECTBOM aJIKaHbl HE B3aUMOJICHCTBYIOT?
1) drop 2) xJ0p 3) 6pom 4) fion

OTBeT |:|

3. | B pe3ynbraTe 6pomMHpoBaHus 2-METUIIPONaHA IPEUMYILECTBEHHO 00pa3yercs
1) 2-6pom-2-MeTHIIponaH 2) 1,2-muMeTHIIIpoIaH
3) 1-6pom-2-MeTHIponaH 4) 3-6poM-2-MeTUIIPONaH

OTBeT |:|

4. | Jns semectBa coctaBa C3Hg xapaktepHo

1) CymiectBoBaHHE CTPYKTYPHBIX H30MEPOB

2) OnuHapHas CBsI3b MEXJ1y aTOMaMH YTIIEPOIOB
3) Sp?- THOpUIM3ANs ATOMOB yIIIepoa

4) Hanmuuue mt-cBsI3U

OtBeT |:|

5. | BepHbl 1 creayroniye CyXaeHus 0 MeTaHe?
A. MeTtaH — OCHOBHasl COCTAaBJISIFOIIAS] TPUPOIHOTO Ta3a.
b. Hannuue metaHa B BO3/IyX€ MOYKHO OIIPEIEINTD 110 3amaxy.
1) BepHO TOIBKO A 2) BepHO TOJBKO b 3) oba cyKIeHusT BEPHBI 4) 06a HeBepHBI

OTtBeT |:I

6. YcTaHoBUTE COOTBETCTBHE MECXKAY XUMHUYCCKUM IIPOHECCOM U €TI0 Ha3BaAHUEM

1) CHa (1% 1000%) — C + 2H; 1. Kpekunr

2) CoHzo (t°> 600%) — CsH1o + CaH1o 2. N3omepusanus
3) C3Hs + Hz (t°, Ni) — CsHs 3. [luponuz

4) CH4 + H20 (t°> 800°, Ni) <» CO + 3H: 4. Konepcus

5. I'mapuposanue

OTtser |:| I:l |:| I:l

7. | Boibepute Tpu coeqMHEHMs], B KOTOPBIX CTENEHH OKHCICHHSI YTIEpOaa OJMHAKOBBIE




1) CHClI 2) CH3OH 3)CH,0  4) CHCI; 5) HCHO 6) CH,0

Otser |:I |:| |:I

8. U3 MMPEATIOKEHHOIO MEPCUYHSA BBI6epI/IT€ OAHO HJIX HCCKOJBKO CoeHHHeHHﬁ, KOTOPBIC

SIBIITFOTCSI CTPYKTYPHBIMU U30MEpaMU 2-METHIITEKCaHa, | 3aIHIIUTE MX HOMEepa 10 TOPSAKY
1) rentan  2)rekcan  3) mukiorekcan — 4) 2,2-numetwnOyran  5) 2,2,3-TpuMeTHIOyTaH
OTtser

9. | YcraHoBHTE COOTBETCTBUE MEKIY CXEMOMW PEaKIMK U BEIIECTBOM X, KOTOPOE IIPUHUMAET B
HEW yyactue

A) X + Clz — 2-xnopnponan 1) nuxionponan

b) X + Na — Oyran 2) oyren-1

B) X + H2 — 6yran 3) 1-xsopOyran
4) nponaH

5) xnopaTan

OTtser I:I D I:I

10. | YcraHoBUTE COOTBETCTBHUE MCKAY UCXOJHBIMH BCIICCTBAMH U YITICPOACOACPKAIIUM
IMPOAYKTOM pCaKIUU

A) CH3CH, CH,COONa + NaOH (t%) 1) sran

b) Kap6u amoMmunus + Boja 2) 5THH

B) CH3CH=CH, + Ha (t° Ni) 3) meran
4) MeTHIITIpOTIaH
5) nponan

OTtser I:I I:l I:I

11. | IIpu mosHOM XJIOPUPOBAHUU METAHA MOJIYUMIIH TeTpaxjaopMeTaH Maccoi 15,4 r. Peakuus
npornuia ¢ BeixoioM 80%. PaccuuTaiite 06beM (H.y.) HCIIOTB30BaHHOTO XJIOPA.

3anuiuuTe ypaBHEHUsI peakluil, IpOBEAUTE BCe HEOOXOMMbIE BEIUNCIICHHUS], YKAXKUTE
€IMHUIIBl U3MEPEHHsI HCKOMBIX (PM3NYECKUX BEJTUYUH.

12. | HanuiuuTe ypaBHEHUs PEAKIIMH, UCIIOIB3Ys CTPYKTYPHEIE (POPMYJIEL.
nporien — nponan “CL— Xy MNa_, X, B, x5 ey,

KOHTPOJIBHAS PABOTA Ne2
Henpenebnbie yrieBo10poabl
BAPUAHT 1

Tembl 17151 CaMOCTOATENBLHOTO U3YUEHUS

Omnpenenenue Kiacca: alKeHbl, aJKaJWEHbl, ajJKuHbl. CTpOeHHE MOJIEKYIL.
N3omepuss u HoMeHKIaTypa. CrnocoObl nonydeHus. OU3nyeckrue U XUMUYECKHE
CBOMCTBA. 3a/1auu Ha BBIBOJI (DOPMYJT BELIECTB MO MPOAYKTaM TOPEHHUS.

O6mas GpopMyaa U DIEKTPOHHOE CTPOEHHE AJKEHOB. Sp’ - IMOpUAU3ALMS
atoma yriepona. Ilomydenue, ¢u3Mueckue U XHUMHUYECKHE CBOMCTBA aJIKEHOB.
[IpaBuna MapkoBHuKOBa 1 3aiiieBa. [lonmumepusanus.

OCOOEHHOCTH 3JEKTPOHHOIO CTPOEHHS U CBOMCTB COIPSKEHHBIX TUEHOB.
CriocoObl MOMy4YeHHUs] BaXXHEHIIMX alKaJHMEHOB — MOHOMEPOB MJI TMOJTYYCHHS
kayuykoB. Kayayku.

O6mrast popMyIia v FTEKTPOHHOE CTPOSHUE ATTKUHOB.
Sp - rubpunusaunus atoma yriaepoaa. llomyuyenuwe, uznueckue M XUMHUYECKHE
cBolicTBa AKUHOB. Peaknus Kyueposa.




BepHbI 1 cienyromme yTBepKISHUS O MOJICKYJIe alleTuiieHa?
A. B Monekyre anieTuiieHa UMEIOTCS 2 T CBS3U U 3G-CBSI3U
. B Monekye aneTuIeHa yriepo HaX0uTcs B COCTOSHUU SP°- THOPHIM3aIHH
1) BepHO TONBKO A
2) BepHO ToJIbKO b
3) oba cy»IeHHs BEpHBI
4) o0a HEBEPHBI

OTBeT I:l

[Tpu B3aumoelicTBUM MEHTEHA-1 ¢ BOAON 00pa3yeTcs MpeuMyIeCTBEHHO
1) nenren-1-on-2 2) neHTaHomu-2 3) nenranon-1 4) nenren-1-on-1

OTtBeT I:I

B3aumoneiictBue Oyrena ¢ GpoMOM OTHOCHUTCS K PEAKIIUSIM
1) npucoenuHeHus

2) oOmeHa

3) 3amernieHus

4) runpupoBaHus

OTtBeT D

byTtun-1 He BcTynaer B peakiuo
1) ¢ 6Gpomom

2) ¢ HaTpueM

3) XJI0pOBOIOPOA

4) ¢ XJIOpUIOM HATpUs

OTBeT I:l

ITo peakuuu JleGeneBa B MPOMBIIIEHHOCTH U3 CIIUPTA MOJIy4atOT
1) Oyren-2 2) 6yranuen-1,2 3) Oyrten-1 4) 6yranuen-1,3

OTBeT I:I

VKaXuTe TPU COCAUHEHHSI, KOTOPBIE MOT'YT CYIIECTBOBATH B BUIE YUC-MPAHC H30MEPOB
1) 2-meTuia-nieHTeH-2
2) TIeHTEH-2
3) menraauen-1,3
4) 1,2-nuxnoprenten-1
5) menten-1

Otger I:‘ |:| I:‘

Bytun-1 B cMecu ¢ 6yTaHOM MOXHO OOHAPYKUTH C MTOMOIIBIO
1) aMMHradHOTO pacTBOpa OKCHIA cepedpa

2) BOJHOTO pacTBOpa HIEI0YN

3) 6poMHO¥ BOIBI

4) cepHOI KHUCIIOTHI

5) pacTBOpa nepMaHTaHaTa Kajus

OtBer I:I |:I I:I

Bri6epute 0HO MM HECKOJIBLKO HAIPaBJICHUH, IO KOTOPHIM MOYKHO MOTYYUTh OyTeH-2
1) nerunaporanoreHupoBaHueM 2-xJ10pOyTaHa

2) nerajioreHUpoBaHueM 1,2-nuxaopOyTana

3) neruaparanueit 6yranona-2

4) runpupoBanreM OyTuHa-1

5) BoccTaHOBIIEHUEM OyTaHOHA-2

OtBer




Y CTaHOBUTE COOTBETCTBUE MEXKIY PEAaKIIHEl M peareHToM, ¢ TIOMOIIbI0 KOTOPOTO MPOU30IILIA
peakius

Peaxnus Pearentr
A) HC=C-CHs + ... — CH3-CBrz-CHs 1) Hz
B) CH3-C=C-CH3 + ... — CH3-CO-CH2-CHj3 2) HBr
B) CH3-CH=CH- CH2 -CH3 + ... — CH3-CH>- CHBr- CH; -CHz3 3) Br2
4) H.0

OtBer I:l |:I I:l

10.

YcTaHoBUTE COOTBETCTBHE MCXKOY cXeMoH p€aKu U p€arCHTOM, KOTOpI:Iﬁ H606XOI[I/IMO
HCIIOJIB30BaTh JIA OCYHICCTBJICHUA 3TOM pcakuuu

A) CH3Cl + X — CzHs 1) Na
B) CoHsCl + X — CoHs 2) NaOH (B criupre)
B) CH3CHCI; + X — CzH> 3) Ag

4) NaOH (B Boze)

OtBer D I:I D

11

Cwmech nponrHa U mporena oomei maccoit 10 T, B KOTOpO# coziepkaHue MPOINeHa COCTABIISIET
15%, oOpaboTanu B COOTBETCTBYIOIIUX YCIOBUAX U30BITKOM BOJIOpojaa. Paccunraiite 00bem
(H.y.) mpopearupoBaBIIEro BOJOPOIA.

3anuinuTe ypaBHEHUS PEakIuil, MPOBEIUTE BCE HEOOXOANMbIE BRIYUCIICHUS, YKAKUTE €IUHULIBI
N3MCPCHUS NCKOMBIX (1)I/I3I/I‘-ICCKI/IX BCJIIMYHH.

12.

Hanuinute ypaBHEHUs peakiuii, HCIIONb3ys CTPYKTYPHbIE (hOPMYJIBL.
DtaH — XJI0pITaH — X1 — dTaHON — OyTagmen TLuemBL _, X,




HNPOI'PAMMA
«JOITOJIHUTEJIBHBIE I''TABBI XUMHUN»
JJIA 11-T'0 KIIACCA

OCHOBHBIE TOHATHUS U 3aKOHBI XUMHH. ATOMHO-MOJIEKYJISIPHOE YUEHUE. ATOMBI
u MoJieKynel. Macca aroma (Mosiekynbl). OTHOCHUTENbHAsE aTOMHas Macca.
OTHOocHTeNbHAs MOJIEKYJsipHass mMacca. ATOMHas equHUIa Maccbl. Moib — Mmepa
KOJIMYeCcTBa BellecTBa. MossipHas Macca (€IUHHMIIA M3MEpPEeHUs). XUMHUUYECKUU
anemeHT. [Ipocroe BemecTBo. I[loHsiTe 00 aMIOTPONHBIX MOAU(PUKALMIX.
[Tpyunnasl  amnotponuu. CHOXXKHOE  BELIECTBO  (XMMHUYECKOE COEIUHEHHE).
MexaHnnyeckasi CMECh U XUMHUYECKOE COEAMHEHUE (CXOACTBA U pa3inyus). SBieHus
¢usznyeckue M XUMHUYECKHE. BaleHTHOCTP U CTENEHb OKHUCIEHUS XMMHYECKUX
aneMeHTOoB. Metasuibl U HemeTauibl. Mx nonoxenue B Tabnuie J1.M.Menneneena.

OCHOBHBIE 3aKOHBI XMMHH. 3aKOH COXPAaHEHMsS MaccChl. 3aKOH IOCTOSHCTBA
cocraBa. 3akoH ABorajapo u ero cienctsusd. IloctosHHas ABoragpo, MOJISIPHBIN
o0beM (coaepkaHUE MOHSTHS, YUCICHHOE 3HAaueHue). YpaBHeHue MeHpeneeBa-
Knanelipona.

Crpoenne atoma. XuMHu4ueckas CBA3b. [leprnonueckuii 3aKOH U IEPUOANIECKAS
cucrema J[.MI.MenneneeBa. OCHOBHBIE MOJOKEHUS MPOTOHHO-HEUTPOHHOM TEOPUHU
ctpoeHus sdanapa. Ilondarne 00 »5>JI€MEHTapHBIX dYacTUIaXx (IIPOTOH, HEUTPOH,
ANEeKTpoH). YucneHHble 3HAaYEHUS] MacChl U 3apsaa yacTuupsl. M3oTonsl. SAnepHbie
peBpaILCHHUS.

CtpoeHue 3JIEKTPOHHBIX 000JI0UYEK aTOMOB XUMUYECKUX AieMeHTOB. [loHsTHE
O KBaHTOBBIX 4YHCIAaX (TJIaBHOE, IMOOOYHOE, MAarHUTHOE, CIIMHOBOEC). ATOMHBIE
opoutanu. [IpuHIMNOBI pacrpeneneHus: JIEKTPOHOB B MHOTO3JIEKTPOHHBIX aToMax
(mpuniun Ilaynu, npuHIMN HAMMEHbIIEH SHEPTUU, TPaBUIO XYyH/a). DIEKTPOHHbIE
KoH(purypamuu (3MEKTPOHHBIE (OPMYIBI, DIIEKTPOHHO-CTPYKTYPHBIE CXEMBI)
aTOMOB B OCHOBHOM W BO30YXJIEHHOM COCTOSIHUSIX. S-, p-, d-, f-aimemeHtsl, ux
nojoxxenne B Tabaune /.M. Menneneena.

[lepuonnueckuii 3aKOH U €ro 0OOCHOBaHHE C TOYKHU 3PEHHUS IJIEKTPOHHOIO
ctpoeHust atomMoB. CTpoeHme mnepuoaudeckord cucreMsl. llepuonbl. ['pynmel u
NOATPYIIbIl. 3aBUCUMOCTh CBOMCTB 3JIEMEHTOB OT MOJOKEHHUSI B MEPHUOIUUYECKON
CUCTEME.

XuMHUecKasi CBSI3b M €€ BHIbI: KOBaJieHTHas (TOJsipHasi WM HeMNoJisipHas),
WOHHAs, BOJOpPOAHAs, MeTajuimueckas. MexaHu3mbl 00pa3OBaHMsI KOBAJIEHTHOMN
CBS3U— OOMEHHBIA U JIOHOPHO-AKIIEITOPHBIA. XapaKTepUCTUKA CBS3U (PHEPrus,
JUIMHA, TOJsApHOCTh). CBsA3b OAMHApHas M KpaTHas. llepumonnueckue CBOICTBa
aTOMOB: MOTEHLIHAJI MOHU3ALHUH, CPOJICTBO K JIEKTPOHY, 3JIEKTPOOTPULATEIBHOCTD
Y UX U3MEHEHUE B IEPUOJAX U IPYIIAX.

ArperaTHble COCTOSIHMSI BellecTB. BemecTBa aMopdHbie U KPUCTATUTHUECKUE.
THIIBI KPUCTAIINYECKUX PEIIETOK.

PactBopsl. Boma — mnonspHBIM pacTBOpUTENb. PacTBOPMMOCTH BEIIECTB.
3aBUCHUMOCTbh PACTBOPUMOCTH BEUIECTB OT UX MPHUPOJIbI, TEMIEPATYPHI U 1aBJICHUS.
Tennobie 3 dexTsl npu pacTBOpeHUH. Tumsl pacTBOpOB (razoo0pasHble, KUAKHUE,
TBepAbie). KoiMuecTBEeHHOE BBIpAKEHUE COCTaBa pPAcTBOpa: MPUOIMIKEHHbIE



(pa30aBICHHBIH, KOHLICHTPUPOBAHHBIM, HEHACBIIICHHBIH, HACBIICHHBIN,
MEPECHIEHHBI pacTBOP) M TOYHBIE CIOCOOBI BBIPAXKEHHUS KOHILIEHTPAIUU
pacTBOpoB (MmaccoBasi J10yig, OOBEMHas JIOJds, MOJISIpHAS KOHUEHTpPALHS).
[IpencraBnenust 00 UCTUHHBIX U KOJUIOMJHBIX pacTBOpax. 3HA4€HHE PACTBOPOB B
MEAHUIIMHE, OMOIOTHH, XUMHH, B OBITY.

Teopust 3MEKTPOIMTUYECKON AUCCOLMALMH. DIEKTPOIUTHI U HEIJEKTPOJIUTHI.
PactBopbl snextponutoB. Knaccupukamus smekTposuToB 1o cuie (cinadble u
cuibHble). Crenenb auccounannu. CryneHuaras auccouuanus. Peakuuum B
pacTBOpax dBJIEKTPOJIUTOB (KPUTEPHUH HEOOPAaTUMOCTH pEakIUil B pacTBOpax
ANEKTPOIUTOB). IOHHBIE ypaBHEHUS peaklnii (TIOJIHbIE U COKpalieHHbIe). ['uapommu3
cotieid. [Ipoctoit u cryneHuarsiii ruaponn3. O0paTuMblii 1 HEOOPATUMBIN THAPOIIH3.
['maposn3 1o KaTHOHY, 10 aHUOHY cOJu. KHCIOTHOCTP U OCHOBHOCTH PAaCTBOPOB.
[ToHsATHE O KUCIIOTHO-OCHOBHBIX MHJIUKATOPaX.

OCHOBHBIE ~ 3aKOHOMEPHOCTH  MNPOTEKAaHHWsI  XMUMHYECKHUX  pEaKIuil.
Knaccudpukanuss XUMHUECKMX peakUuil: peakuu COCOUHEHMs, pa3JIoKeHus,
3aMelIeHHs], 0OMeHa. ' OMOreHHbIE U TeTEePOreHHbIE PEAKIINU.

CKOpOCTP  XMMHYECKOW peakuuu (CoaepiKaHwe IOHATHSA, CIAMHMIA
U3MEpPEHHUs). 3aBUCHUMOCTh CKOPOCTH OT PAa3iMYHbIX (HAKTOPOB  (IPUPOJIBI
pearupyroummx BeIIeCTB, KOHIIEHTpAllMW, JaBJIEeHHs, TemiepaTypbl). KoHcraHnTta
CKOPOCTU XMMUYECKOHN peaKkuu.

Kunertnueckoe ypaBHEHME XMMHMUYECKOM peakiuu. Bpems mnpoTekaHus peakuuu
(cBs3p  MeXKAy BpEeMEHEM U CKOpocThio peakuuu). IIpaBuno Baut-I'odda.
Temnepatypubiii  ko3pduuueHt  ckopoctu. Karanm3 W Kartaau3aTtopsbl.
[IpencraBieHre 0 MEXaHU3MAX

TOMOT'€HHOT'O M T€TEPOr€HHOr0 KaTaau3a.

TeroBble 3hdEKTh XUMHUYECKUX peakiuil. DK30- W IHAOTEPMHUYECKUE
peakiuu. Tepmoxumuueckue ypaBHeHus. 3akoH ['ecca u ero cienctBusi. Temora
o0pa30BaHMsl U TEIUIOTa CTOPAHUSI.

HeoOpatumbie u oOpaTuMbie peakiuu. XMMHUUYECKOE paBHOBECHE. Y CIOBHUS
cmetienus pasHosecus. [Ipunuun Jle Hlarense.

OCHOBHBIE TIOJIO)KEHHSI DJIEKTPOHHON TEOPUU OKHUCIIECHUS-BOCCTAHOBJICHUS
(OKHCIIEHHE, BOCCTAHOBJICHUE, OKHUCIUTENb, BOCCTAHOBUTEIb, OKHUCIUTEIIBHO-
BOCCTAHOBUTENbHAS peakiusi). BaxHelne OKHUCIUTETd ¢ BOCCTAHOBUTEIU
(mpocThie BEIECTBA U XMMUYECKUE COeIMHEHHUs ). BiusiHue cpelibl Ha HampaBJIeHHUe
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIUH.

[IpeacraBinenre 00 ANEKTPOJU3E. ONEKTPOIU3 pPACIUIaBOB U BOAHBIX
pPacTBOpPOB C WHEPTHBIMHM 3JEKTPOJAMH W PAcTBOPUMBIM aHoAoM. KartonHasd u
aHOJIHAsl PEAKILIUH.

OCHOBHBIE KJIACChl HEOPraHUYECKUX CcoeauHEeHUN. OKCHUIbl, TUIAPOKCHUJIBI
(ocHOBaHMsI, KHUCIOTHI), coiu. Kraccuduxamus, HOMEHKIaTypa, rpadudeckue
dbopMyIIBI, CIOCOOBI MOMyUYeHUs, (U3NIECKNE U XUMHUYECKUE CBOMCTBRA.

Kommnekcusle coenuHeHus. CTpO€HHE KOMIUIEKCHBIX COEJWHEHUH Ha
IpUMEpPE T'MIPOKCO- U AKBAKOMIUIEKCOB QJIFOMUHUSA, MEJIM, IMHKA, XpOMa, a TaKkKe
rmanuoB sxenesa (1) u xxenesa (11).

HEOPTAHUYECKAS XUMUA



Hemeramnbl. OOmias XapakTEepUCTHKAa HEMETAJUIOB. S- M p-HEMETaJUIbL.
[TonoxeHne B IEpUOANIECKON CUCTEME.

Bomopon u ero wuszoromsl. Haxoxnaenwe B mnpuponae. JIBonMcCTBEeHHOE
MOJIO’KEHHE BOAOpOAA B mepuoguyeckon cucreMe. CTpoeHne atoma. XapakTepHbIE
CTENIEHU OKUCIEHUS M BaJeHTHOCTb. COCTaB M CTPOEHHE MOJEKYJIbl BOJOPOJA.
Ou3nyecKne M XHMHUYECKHE CBOMCTBA. BOCCTaHOBUTENBHBIE W OKHUCIUTEIBHBIC
cBoiicTBa Bomopoga. CrocoObl TOJYy4EHHS BOJOPOAA B IPOMBIIUIEHHOCTH H
naboparopuu. Boma. ®duznueckue M XUMHUYECKHE CBOMCTBa BOAbl. llepokcun
BOJIOPOJIA, €0 OKUCIUTEIBHO-BOCCTAHOBUTEIIbHAS JBOMCTBEHHOCTD.

Hemeramnet 7A rpynmel. OOmiasi XapakTepHCTUKAa 3JEMEHTOB 7A TPYIIIIHL.
["anorenpl. BaneHTHBIE COCTOSIHMA TrajoreHoB. ['amoreHoBomopoabl. ['amoreHumabl.
XJ10p, CTPOEHUE €ro aroMa. XapaKTEpPHbIE CTENEHU OKUCIeHUs xjiopa. [Ipupoanbie
coenuHeHusa xiiopa. CocTaB © CTpOEHHE MOJEKYIbl XJjiopa. PuU3NYECKHE U
XUMHUYECKUE CIOCOOBI MoJydeHHus: xJyiopa. Ero monydeHue B MPOMBIIUIEHHOCTH U
nabopaTopuu. XJIOPOBOJOPOJ, COJsiHAsE KUcIoTa U xjopuabl. CocTaB U CTpOeHUE
MOJIEKYJIBI  XJIOpoBOAOpoaa. Duznueckue U XUMHUYECKHE CBOWCTBA, CIOCOOBI
MOJYYEHHS] XJIOPOBOAOPOAA W COJSHOM KuCHOThl. KauecTBeHHass peakuus Ha
XJIOPUA-UOH.

Kucnopoaconepxamuye CcoequHEHHs XJIOpa: OKCHIBI, KHUCJIOTBI, COJIH.
CpaBHeHME  KHUCJIOTHBIX UM OKHCIHMTEIbHO-BOCCTAHOBUTEIBHBIX  CBOMCTB
KUCJIOPOJICOJIEPKAIIMX KHUCJIOT XJIOPA B 3aBUCUMOCTHM OT CTEIIEHU OKHUCJICHHS B
KUCIOTE. [MIOXJIOPUTHI, XJIOPWUTHI, XJIOPAThl, MNEPXJIOpPAThl. XJIOpHAas W3BECTh,
OepToJIeTOBA COJIb, X MOJYyYE€HHUE, CBOMCTBA U TPUMEHEHUE.

CpaBHeHnue cBoMcTB (Propa, OpomMa U iojga co CBOWCTBAaMU XJIOpa,
IIOCJIEIOBATEIBHOCTD BBITECHEHHUSI APYT APYra U3 pacTBOPOB COJIEH.

Menuko-61oaornyeckoe 3HaueHue AIEMEHTOB 7A TPYIIBI U UX COCTUHEHUMN.

Hemeramnsl 6A tpynmel. OOmiasi xapakTEpPUCTHKA SJIEMEHTOB OA TPYMIIHL
XanbKOoreHsl. BaleHTHBIE COCTOSIHUS XaJIbKOTE€HOB.

Kucnopon, crtpoenne aroma. XapakT€pHblE€ CTEIEHU OKHUCIEHUS W
BasieHTHOCTH. Kucnopon B mpupose. AJUIOTpOIHbIE MOIU(DHUKAIMKA KHCIOPOJA.
CocTaB U CTpO€HHE MOJEKYJIbl KHCI0poJa. PU3NYECKue U XUMUYECKHUE CBOMCTBA,
MOJIy4YeHHE KHUCIOpOoJa B TMPOMBIIUIEHHOCTH U Jjgabopatopuu. Kucnopon kak
okucnutenb. Oxcuapl U Tepokcuibl. CpaBHEeHHE (PUIMYECKUX W XUMHUUYECKUX
CBOMCTB KHUCJIOPOJIa U O30HA.

Cepa, ctpoeHue atoma. XapakTE€pHbIC CTENEHU OKHUCJIEHUS W BAJECHTHOCTH.
Haxoxnenue cepbl B mpupoae. Amorponus cepbl. OU3MYECKUE U XUMUYECKHE
CBOMCTBA, CMOCOOBI MmodydeHusi cepbl. CepoBOAOPOJ, CEPOBOIOPOAHAS KHUCIOTA,
cynbunpl. CocTaB M CTPOCHHE MOJICKYJBI cepoBoaoposa. KuciaotHele wu
BOCCTAHOBUTEJIBHBIE CBOWCTBA CEPOBOAOPOJA. DU3MYECKME U XUMHUYECKHUE
CBOICTBA, MOJy4deHHE cepoBojopoaa. KadecTBeHHas peakmnusi Ha CyJIb(ua-HOH.
Kucnopoconepkamue coeauHenus cepbl: okcuasl cepbl (IV, VI), ceprucras u
CepHasl KUCIOTHI, CyJIbPUTHI W Cyab(darel. OKHUCIUTETHLHO-BOCCTAHOBUTEIIHHBIC
CBOMCTBA CEPHUCTOM KHUCIOTHI M cynb(aroB. CBOWCTBA M CHOCOOBI MOJTYYEHUS.
KauectBeHHble peakiinu Ha CyJIb()UT- U CyIb(paT-UOHBI.

Menuko-61onornyeckoe 3HayeHUWe HeMeTauioB 6A Tpynmbsl W UX
COEJIMHEHUMH.



Hemeranmnst 5A rpynmbl. OOmiasi xapakTEpUCTUKA DJIEMEHTOB TJIaBHOU
MOATPYNIIBI MATOM TPYINIbl MEPUOANYECKON cucTteMbl. [IHUKTOreHbl. BaneHTHbIE
COCTOSIHUSI THUKTOT€HOB. A30T, CTPOCHUE aTOMa. XapaKTEPHBIE CTETIEHN OKUCIICHUS
n BajeHTHOcTU. Haxoxnenuwe B mpuponae. CocTaB M CTPOEHUE MOJIEKYJBI a30Ta.
[Tomyuenue, ¢u3nueckne M XUMHUYECKHE CBOMcTBa a3zoTa. Ammwuak. [lomyuenue
aMMHaKa B MPOMBINUICHHOCTH W Jabopatopuu. CoCTaB M CTPOCHHUE MOJIEKYJIBI
amMmMuaka. MexaHu3m o00Opa3oBaHHMs MOHA aMMOHHMs. DU3NYECKHE U XUMHUYECKHE
CBOMCTBA: KHCJIIOTHO-OCHOBHBIE W OKHCIUTEIbHO-BOCCTaHOBUTENBHBIE. Conu
aMMOHUs. Pa3noxkeHue coneil aMMoHuUs (TepMHUEcKoe U Tupoun3). KauecTBeHHas
peakuuss Ha MOH amMMoOHMs. Kuciopoaconepkaliue COEIUHEHUs a30Ta: OKCHBI,
a30TUCTasl U a30THAsI KUCIOThl — (PU3MUECKUE U XUMHUYECKUE CBOMCTBA, MOITyYEHUE.
Hutputel u HutpaThl. OKHCIUTENBHO-BOCCTAHOBUTEIbHAS  JBONCTBEHHOCTH
HUTPUTOB. TepMUUECKOE Pa3JIOKEHUE HUTPATOB.

ABOTHBIE yJI0OpEHUS.

®docdop, crpoeHne aroma. XapakTepHbIE CTENICHN OKUCIIEHUS U BAJIEGHTHOCTH.
[Tpuponnsie coequnenus docdopa. [lomyuenue docdopa. Amnorponus docdopa.
dusnyeckue W XuMuueckue cBoicTBa ¢ocdopa. Dochun (dochoporomopon),
dochunsl. I[lonyuenue u coiictBa. Kucinoponnsie coenunenus ¢pochopa: OKCUIBI,
KHUCJIOTHI, conu. MeTa-, 1u-, oprodochopHsie KUcioThl. [lonydenue, puzndeckue u
XUMHUYecKkue cBoicTBa. @ochopHbIe YI00pEeHMUS.

Menuko-0MoIornyeckoe 3HaueHHe HEeMEeTauioB SA  rpynmbl W UX
COECIVMHEHNH.

Hemeramnsl 4A rpynmel. O0mias xapakTEpUCTHKA 3JIEMEHTOB MOIATPYIIIbI
yraepoja. IlonoxkeHne B MNEepUOAMYECKOW cHUCTeME. BalleHTHbIE COCTOSIHUS
AJIEMEHTOB 4 A TpYIIIIbIL.

VYriepon, cTpoeHHe aroMa. XapaKTepHbIE CTETIEHH OKHMCIICHNS U BAJICHTHOCTH.
Amnorporust  yraepoga. CrtpoeHwe ©W  CBOMcTBa anmaza © rpadwura.
AKTUBHUPOBAHHBIN Yrojib U €ro npuMeHeHue. @u3nueckue u XUMUYECKHE CBOMCTBA
yriepoaa. Kucnopoansie coenuHenust yraepona: okcun yriaepona (1V), yrompHas
KHUCIIOTa, THIpoKapOoHaTel U KapOoHathl. [lomyuenue, pusndyeckue u XUMHUYECKUE
cBoiicTBa. KauecTBeHHas peakiiys Ha KapOOHAT-UOH. YTapHbIi ra3 U €ro CBOMCTBA.

Kpemuuii, cTpoeHne aroma. XapakTepHbIE CTEIIEHH OKHUCICHUS W
BasieHTHOCTH. [Tonmyuenue u cBoiictBa kpemuus. Cumnnuabl. Okenn kpemuus (1V).
KpemuueBbie kucnoThl. CHIIMKAThI, UX MOJTYYEHUE U CBOMCTBA.

Menuko-61oa0rnyecKoe 3HaueHre AMEeMEHTOB 4A TPYIIIbI U UX COCTMHEHUM.

Mertamnel. O6muit 0630p MetaioB. HaxoxpaeHue MeTauioB B MPUPOJIE.
[TonmoxkeHne MeTajuiOB B NEPUOJUYECKOM CHUCTEME 3JIEMEHTOB. Meramuueckas
CBsi3b. Du3nueckre W XUMHUYECKHME CBOWCTBa MeTawioB. OOmme CcrnocoOsl
noyryueHust MmetauioB. CIiIaBbl M X CBOMCTBA.

Mertannbl rnaBHbIX noAarpynm. OOmias XxapakTepucTHKa METAIIOB Ha OCHOBE
UX IOJOKEHUS B IEPUOAMYECKOM cucTteMe. HaTpuil M Kamuii, CTpOEHHE aTOMOB.
[Ipuponnsie coenunenus Hatpus U Kanus. [lomydyenue. dusnyeckue u XuMU4YECKUe
CBOMCTBa HaTpus U Kanus. Exakue menouu, ux noiaydyeHue u ceoricta. Coim HaTpUs
u kanus. Kanuiineie yaoOpeHusi.

OO6miass xapakTepucTuka »djieMeHTOB 2A rpymnmbl. Kanbuuwii ¥ Marsui,
ctpoeHue aroMoB. Haxoxnenue B mnpupoxe. Ilomyuenue, Qusnueckue u



XUMHAYECKHE CBOMCTBA KajibllMsl M MarHus. HerameHas u ramieHas HW3BECTb.
XKecTkocTh BOJIBI, CIIOCOOBI €€ YCTpaHEHUS!.

OO6miass xapakTepHCTHKAa JJIEMEHTOB 3A Tpynmbl. AJOMUHUM, CTPOCHHE
atoma. Ilpuponnble coenuHenust amomuHus. [lomydyenue, Qusznueckue WU
XUMUYECKAE CBOWCTBA AFOMUHUA. ATIOMHHOTEPMUSA. AM(POTEPHOCTh ATFOMUHUSA,
OKCHUJa U TUAPOKCHIA AIFOMUHUS. [ MApOaN3 cosleld aatOMUHHSL.

Meanko-61MoI0THYeCKOe 3HAYeHHE METaUIOB TJIABHBIX MOATPYNI U HX
COCIMHEHU .

Metamnsl mobounslx noarpymnm. Mens. IlonmokeHue B MepUOIUYECKON
cucteme. CTpoeHrne atoma. XapaKTEpHbIE CTEIEHH OKUCIEHUS W BAJICHTHOCTH.
Coenunenus meau (1) u (11): okcuapl, ruapokcuabl, conm. [loaydeHne u cBOHCTBA.

Hunk. Ilonoxenune B mepuoanveckor cucreme. CtpoeHue aroma. CBoiicTBa
[IMHKA, OKCHJAa M THAPOKCHUIA HHUHKA. AM(OTEpHOCTh ITMHKA M €ro COCIUHEHUH.
[{UHKATHI ¥ TUAPOKCOKOMIIJIEKCHI IMHKA.

Xpom. Ilonoxenue B mepuoauueckord cucreme. CrTpoeHwe aroma.
XapakTepHbIE CTENEHU OKHUCIECHHUS W BajeHTHOCTH. (CBOWCTBA XpoMa U €ro
coenunenuit. Oxcun u ruppokcus xpoma (l1), ux momydenune u ampOTEPHOCTS.
Xpomutsl U ruapokcokoMiiekcbl xpoma (I11). XpomoBblii aHruapua, XxpomMoBasi U
OUXPOMOBasi KHUCIOTBL. XpoMarel W Jauxpomarbl. OKHCIHTENIBHBIE CBOMCTBA
coequHenuit xpoma (V1).

Mapranen. Ilonoxkenne B nepuogmyeckor cucreme. CTpoeHHE aToma.
XapakTepHble CTENEHU OKHUCJIEHHS W BaJEHTHOCTU. VI3MeHEeHHe KHCIOTHO-
OCHOBHBIX M OKHCIIUTEIbHO-BOCCTAHOBUTEJIbHBIX CBOMCTB COCIMHEHUI Maprasiia B
3aBUCUMOCTH OT CTEIEHH OKHUCIeHHs Mapranua. [lepmanranat kanusa. Tepmuueckoe
pas3noxeHue. BoccTaHOBIEHHWE II€pMaHraHaT-UOHA B KHUCIJIOW, HEUTPAIBHOM U
LIEJIOYHOM Cpelax.

XKenezo. Ilonoxkenne B mnepuoanueckoil cucreme. CrpoeHue arToma.
XapakTepHbple CTEIEHUM OKHUCIEHHUsT MW BaleHTHOCTU. [lomyuenuwe xenesa.
Xumuueckue cBoicTBa xenesa. Oxcuasl u ruapokcuanl skeneza (1) u (1), ux
nonydyenue u cBorictBa. Comu xenesa (1) u (111). KauecTBeHHBIC peakiynyu Ha HOHBI
xenesa (1) u (111).

Menuko-61oI0ornyeckoe 3HaYeHUE METANIOB MOOOYHBIX MOATPYHI M HUX
COEJIMHEHUM.

OPTAHUYECKASA XUMUA

Teopernyeckre NOJOXKEHUS] OPraHUYECKOW XHUMHH. Teopus XUMHUYECKOTO
CTPOECHMSI OpraHuyeckux coenuHeHud A.M.bytnepoBa. M3omepus m ee BHIBI
(CTpyKTypHasi, TeOMETpUYECKasi, MOJI0KEHUS KPATHON CBS3M WM (DYHKITMOHAILHON
TPYIIIIbI).

Oco0EHHOCTH CTPOCHHS aToMa yriiepoja. IJIEKTPOHHOE 00JIaKo ¥ OpOUTab,
ux (GOpMBIL: S,p. DIEKTPOHHOE U 3JIEKTpPOHHO-rpaduueckue QopMmyasl aroma
yriaepoaa B HOPMAJIbHOM H BO30YKIACHHOM cocTosiHUsIX. [loHsTHE 0 rubpuan3anuu
aTOMHBIX OpOWTanel, BAJICHTHBIC COCTOSHHUS aToma yriepona (sp, sp2 u sp3).
BanentHocTs. [loHSITHE MEPBUYHOrO, BTOPUYHOTO, TPETUUYHOIO U YETBEPTUUYHOTO
aToma yriepoa.

DJIEKTPOHHOE M IPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ] OpPraHUYECKUX
BEILECTB Ha MpUMEpEe MoJIeJiell MOJIEKyJl MeTaHa, dTUIICHA, alleTHiIeHa U OeH30J1a.



ONeKTpOHHAs NpPUPOJAa XHMHUYECKHUX CBSI3€d B MOJIEKYJaX OPraHUYECKUX
COCIMHECHHW. Pa3HOBHIHOCTM XMMHYECKOM CBs3U: G- M T-CBA3U. CBoiicTBa
XMMHAYECKUX CBSI3€M B MOJIEKYJaX OPraHUYECKHX COECIMHEHUN: NOJIIPHOCTD,
CONPSDKEHUE, NEIOKaIu3alusa, apoMaTUYHOCTh. [loHATHE O B3aMMHOM BIIMSHUU
aTOMOB Ha MpUMeEpe Toyosa, GeHoa, XJIOPYKCYCHONU KUCIOThL. CriocoObl pa3phiBa
cBsa3eil. [IpomexxyTouHble YacTUlbl (paJuKaiibl, KATHOHBI, aHUOHBI, UX CBOWCTBA.
Knaccudukanus opraHMuecKUX COECIUHEHMM, opraHuYeckux peakiuil. KucioTHo-
OCHOBHBIE U  OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIE  CBOMCTBA  OPTraHUYECKHUX
coequHeHn. OOIMe NPUHLIMIBI HOMEHKJIATYpbl OPraHUYECKUX COEIUHEHHM
(TpuBHAaNbHAs, paJiuKalbHas, CHCTEMaTUYECKasi).

OCHOBHBIE ~ KJIaCChl ~ OPraHUYECKUX  COCAMHEHWHA.  YTJIEBOAOPOJBI.
Knaccudpukanuss  yrneBopoponoB. IlpenenbHble  yriaeBoAOpoAbl  (aJKaHBI).
['oMonoruueckuii psii aakaHoB. 3aKOHOMEPHOCTH MU3MEHEHUs (PU3UUECKUX CBOWCTB
B TOMOJIOTMYECKOM psay. HM3omepuss ©W HOMEHKIaTypa ankaHoB. MeraH.
Terpasapudeckoe  CTPOEHHE  MOJEKYHbI,  SP>-rubpuamsanmsa.  [IpupomHbie
uctouHuku. [lomydenne, puznyeckue U XMMUYECKHE CBOMCTBA MeTaHa. MexaHu3M
peakuun 3amerneHus. [{ukinoankanel. OCOOEHHOCTH CTPOEHHS UHMKIONPOINAaHA U
LUKJIOTEKCaHa.

HenpenenbHble yrieBoaopoabl (aqkeHbl, alKUHBI). ['OMOJOrHYecKUil psif
TWiIeHA. M30Mepuss U HOMEHKJIATypa ajJKEHOB. OJTWJIEH: JJEKTPOHHAs IMPUPOJA
JBOMHOM CBA3M, CTPyKTypHas QopMmyna, SP?-ruOpuaM3anus, G- U T-CBA3H B
Mousiekysie dTwieHa. [lonyyenue, ¢u3nueckue M XMMHUYECKHE CBOWCTBA 3TUJICHA.
Peakuust monuMmepusanuym Ha MPUMEpPE TNOJYYEHHS MONMAITWIECHA. JlueHOBbIE
yraeBoaopoabl (nuensl). byranuen. [IpupoaHblil U CHHTETUYECKUN KayUyKH.

I'omomornuecknii psanx anerwneHa. l3omepuss M HOMEHKIATypa ajlKHHOB.
AueruneH. DNEKTpOHHAas MpUpoAa TPOWMHOW CBA3M, CTPYKTypHas ¢dopmyna, Sp-
rubpuauzanus. [lonydenue, Quznueckne W XUMHYECKHME CBOMCTBA alleTHJICHA.
Peakuus Kyueposa.

ApomaTrueckue yriieBoJopossl (apensl). ['omosoruueckuii psij OeH3oda.
beH3zon. DneKkTpoHHOE CTpoeHHe MOJeKylabl OeH3zona. PopMmyna XHUMHUYECKOTO
ctpoerust (coBpemeHHas, Kekyne). Ilomydenue, ¢usndeckue u XUMHUUYECKHE
cBoiicTBa 6en3oina. Tomyosn. B3anMHoe BiusiHEE aTOMOB B MOJIEKYJIE TOJyOJIa.

l'anorenconepxxamme coenuHeHus. MeToapl IOJyYeHMS W CBOMCTBA Ha
[IpUMEPE METaHa, YKCYCHOU KUCIIOTHI U JIp. COCAUHEHUN.

Hedtp m ocHOBHBIE mNpoaykThl ee mnepepaboTku. [IpuponHbie razpl U UX
MCIIOJIb30BaHUE.

Kucnopoaconepxamue OpraHUYECKue COEIMHEHUSL. CoupTsl.
OyuknuoHanbHass rpynna. Kriaccudukanus cnupTtoB. ATOMHOCTh  CHHPTOB.
[lepBruHbIE, BTOPUYHBIE U TPETUUYHBIC CIUPTHL: IMPEACIBHBIC, HENPEICIbHBIE U
apOMaTU4YECKHE CHUPTHL. [OMOJOTMYECKHMH pPsAA  INPENEIbHBIX OJHOATOMHBIX
cnuptoB. HoMeHknarypa u um3omepusa. OTWIOBBIA crnupT. CTpoeHHE MOJIEKYJIbI,
CHO0COObI MOTy4YeHHs, PU3NUEeCKHe U XMMHUUECKHUE CBOICTBA 3TUIIOBOTO CIHUPTA.

MHoOroatomMHble CHUPTBHI: OSTWICHITIMKOAbL M ImuepuH. WX crtpoeHue,
IIOJIyYEHHUE U CBOMCTBA.

®enos. CtpoeHue MOJIEKyJbl. B3aumHOE BIHMSHUE aTOMOB B MOJEKYJIE
¢denona. ITonydyenue u cBoiicTBa (peHona.



Anberuipl U KETOHbI — (DyHKLIHMOHAJIbHBIE W30MeEpbl. ['oMosornueckuii psj
anprerunoB. M3oMepus M HOMEHKJIarypa anpAeruoB. Dopmanpaerun U
aneranpaeruy. CTpoeHUE MOJIEKyJ, MOJIy4eHHe, (U3MUECKHEe U XUMHUYECKHE
cBoiicTBa. Peakuum mnonukonaeHcanuu. [lomydenue ¢enono-popmanbaeruaHon
cMoOibl. AuneroH — mnpocredmmi KeToH. [lomydyenume u  CBOWCTBA aneToHa.
Kap6onoBble KHCIOTBL. OCHOBHOCTH KHCIOT. llpenenbHble, HENpeAelbHbIE U
apoMaTU4YeCKHe KapOOHOBBIE KHUCIOTHL. ['OMOJIOTMYECKHM P  MpeAesbHbIX
OIHOOCHOBHBIX KHCIOT. MypaBpuHass M yKCyCHas KuciIoTel. HMX crTpoeHwme,
noJjiyuyeHue, PU3ndeckrue 1 XuMHUIEeCKHe CBOMCTBA. Briciue kapOOHOBBIE KUCTOTHI —
[TaJIbMATUHOBAsI, CTEAPUHOBAsI, OJICMHOBAS.

O¢upsr. Ilpocteie u cnoxsble 3¢upsl. Ilonyuenue, ¢Qusnueckue u
XMUMHYECKUE cBOMcTBa. Peakuuu stepudukanmu. ['uaponus cioxxHbIX 3(UpoB.

A3orcopepKalue  OpraHWYECKHE  COCIMHEHMS. Hurpocoenunenus.
®dynkunonanbHas rpynna. Hutpobenson. [lonydenue u cBoiicTsa.

Amunbl. @yHkiuoHanbHas rpynmna. Knaccudukanums. CTpoeHHe MOJIEKYIL.
[lonmyyenne u cBolcTBa aMHMHOB. KHCIOTHO-OCHOBHBIE M  OKHUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIE CBOMCTBA aMUHOB. AHWIMH. CTpOEHUE MOJIEKYJIbI, ITOJTYyYEHUE
U cBorcTBa. Peaknusa 3uHnHA.

AMHUHOKHCIIOTEI.  (DYHKIMOHAJIBHBIE  TpynIbl. ['OMONOrMYeckun  psa
aMUHOKUCIOT. Anb(da- U Oera-aMUHOKUCIOTHL. [loHSATHE O OWIOISIPHOM HOHE,
nentuaHou cBszu. OO6pa3zoBanue nentuaoB. [lomyueHne U cBOMCTBA AMHUHOKHUCIIOT.
CrpoeHne OTHENBHBIX NPEACTABUTENIEM AMHHOKUCIOT: TJIMUWHA, AaJaHWHA,
LMCTEWHA, CepUHa, TITyTAMUHOBOW KHUCIOTHI, JH3UHA, (peHunananuHa. [lonstue o
reTepOLUKINYECKUX coeAuHeHUsIX. CTpoeHre U XMMUYECKHE CBOMCTBA MUPUIUHA,
nupponia, NUpuMuIuHAa W ImypuHa. CTpoeHHWe NUPUMHUAMHOBBIX M IYPHHOBBIX
OCHOBAHMI: INTO3MHA, ypallWia, TAMUHA, aJICHUHA, T'yaHUHA.

Meauko-01MoJI0THYeCKOoe  3HAYeHHE OCHOBHBIX  KJIACCOB  OPraHMYECKHX
COCIMHEHUM.

Baxueimme oprannueckrue NpupoIHbIE COCTUHEHMUS.

Kupsl. [Tonyuenue u cBoiicTBa xkupoB. OMbuIeHHE KUPOB. ['MaporeHnzanus
YKUPOB.

VYrnesoasl.  DyHkiuonanpHas rpynna.  Knaccudukanus — yriieBOOB.
[IpupogHpie HUCTOYHMKKM W CcHOCOOBI monyyeHusi. (OCOOEHHOCTH U30MEpHH.
Monocaxapuapl: TJIIOKO3a, QpykTo3a, pubo3a u ne3okcupubo3a. Mx crpoeHue u
XMMHYECKME CBOMCTBA. Jlucaxapuasl: ManbTO3a U caxapo3a. BoccranaBnmBaromue u
HEBOCCTaHaBluBaromue  aucaxapunabl.  Caxaposza.  ['maponus3  caxapo3ssl.
[Tonucaxapuapl: KpaxMaj U LEJUTI0N103a. DTeprudUuKaIys HeuTr0I03bl.

benku — BBICOKOMOJIEKYJISIPHBIE MPUPOJHBIE coenuHEHMs. CTpOeHHE, CHHTE3
U cBolicTBa OenkoB. [loHSATHE O TIEPBUYHON, BTOPUYHOM M TPETHUHON CTPYKTypax
OenkoB. KauecTBeHHbIE peakliuy Ha OeJIKu.

Menauko-61onoruveckas poyib IPUPOIHBIX COSTUHEHH.

BricokomoueKkyspHbIe COEJIMHEHHS. Oo61ue HOHSTHS XUMUU
BBICOKOMOJIEKYJIIPHBIX COEAUHEHUN: MOHOMED, MOJHMEP, JJIEMEHTApPHOE 3BEHO,
CTEIEHb MNonuMepu3anuu. Peaknuy noaumepusanud U IOJMKOHICHCALMM, Kak
CHOCOOBI MOTYYEHMSI TIOJTUMEPOB, - UX CXOJCTBO U PA3IUYUSL.



KOHTPOJIBHASA PABOTA Nel

ApomaTuyecKue yrjieBoJI0poabl.
BAPUAHT 1

TeMbl 1711 CaMOCTOATEIIBHOTO U3YYEHHUS

O6mas popMyna apeHOB. DJIEKTPOHHOE CcTpoeHHe OeH30i1a. ["'OMOJIOrHYecKuit
pan, wuszoMmepusi, HoMmeHkiarypa. [lomydeHume OeH307la M €r0  TOMOJIOTOB.
XUMHUYECKHE CBOMCTBA O€H30I1a.

XUMUYECKHE CBOMCTBA TOMOJIOTOB OeH30J1a. To1yos1, KCUII0JI, CTUPOJI, KyMOJL.
[IpaBmiia  opueHTanuu B OCH30JIBHOM  KoJyiblle. Peakuuu  momydeHwus
rajJoreHOMPOU3BOAHBIX aJIKaHOB, AJKECHOB, QJIKHMHOB M apeHOB. XUMHYECKHE
CBOWMCTBA TAJIOTEHOINPOM3BOJIHBIX  YIIIEBOAOPOJOB. [IpupomHsie  MCTOYHUKHU
YIJIEBOAOPOIOB.

['eHeTnyeckas CBSI3b MEXKIY YIJIEBOJOPOIAMMU.

1. | Bepusl 11 crneayronme CyxaeHus?
A. JTlumeTnnOeH30J1 Ha3bIBaeTCsl KCUIIOI.
b. DTunben3on saBuseTcs roMoaoromM 0eH3ona
1) BepHO TONBKO A
2) BepHO TOJIBKO b
3) oba cykaeHus: BEpHBI
4) o0a HEeBEepHBI

OTBeT I:I

2. | Tpumepu3anus arieTUIeHA PUBOTIUT K MOTyYSHHIO
1) TpumeTunden3ona

2) kyMoia

3) 6eH3oma

4) Tomyona

OTtBeT |:I

3. | beH301 OT CTHPOIA MOYKHO OTIMYUTH C TIOMOIIBIO
1) mucTUANMpPOBaHHON BOABI

2) 6pomMHOI BOABI

3) BOHOTO pacTBOpa IIEI0YN

4) cIUPTOBOTO PaCcCTBOPA MIEIOUN

OTtBeT |:I

4. | TombKO BTOPHYHBIE aTOMBI YIJIEPOIa HMEIOTCS B MOJIEKYJIE
1) Tomyon

2) TUBHHUIT

3) uuKIonponaH

4) staH

OtBeT |:I

5. | B pe3ynbrare OpomMupoBaHHs METHIIOCH30J1a 00pa3zyeTcs
1) 2-6pom-2-mMeTHIOeH301

2) 1,2-nubpomobeH3o

3) 3-6pomrosyot

4) 4-6pomMToiyot




OTBeT |:|

6. | YcraHoBUTE COOTBETCTBHE MEKIY COSAMHEHUEM U THIIOM THOPHIN3AIIUN aTOMOB YIJIepoia
B €r0 MOJIEKYJIE
A) IIUKJIONIPOTICH 1) TombKO SP°
B) atuien 2) ToIBKO SP?
B) ctuposn 3) TosBKO SP
') anernnen 4) sp® u sp?
5) sp u sp?
Otser |:| I:l |:| I:l
7. | Beibepure 0JHO MJIM HECKOJIBKO YTBEPKACHUH, KOTOPBIE MPABHMIIBHO OTPAKAIOT CXOJICTBO
OeH3oua 1 Tosryosa?
1) 00a uMeroT XapakTepHbIH 3amax
2) 0ba pacTBOPSIIOTCS B BOJIC
3) o0a ABIAIOTCS )KUJIKOCTAMU IIPU KOMHATHOW TeMIlepaType
4) 006a UMEIOT CBETJIO-JKENTYI0 OKPAcKy
5) o0a OKHUCIIAIOTCS IEpMaHraHaTOM KaJlus
Otser
8. | IIpu neiicTBuM Ha GEH30JI TaJOreHAIKAaHOB IPOMCXOIUT PEAKIMs. JTa peaKius
1) siBysieTcsl peakuuei 3aMeeHUs
2) OTHOCHTCSI K PEaKIUsIM IPHCOCANHCHUSI
3) COmpoBOKAALTCS pa3pyIICHHEM apOMATHIECKOW CHCTEMBI
4) UCTIONB3yeTCs B POMBIIIICHHOCTH IS TOJTYYSHHUS KyMoJia
5) NPOUCXOUT B MPUCYTCTBUU KaTaIM3aTOPa
OTtser I:I I:l I:I
9. | Jns GeHszona crpaBeUIMBBI CIEAYIONINE YTBEPXKIACHUS
1) Ben3zon pacTBopsieTcsi B BOJie
2) Peakuus ankunupoBaHus OeH30I1a He TpeOyeT KaTaau3aTopa
3) BeH3zoun siBIIsSIETCS TOMOJIOTOM 3THIIOCH30J1a
1) Monekyna OeH301a SIBISIETCS TIOCKOM
2) beH30:1 Helb3s MepearBaTh BOIM3U OTKPBITOTO TUNIAMEHU
OtBer |:I I:l |:I
10. | YcTaHOBUTE COOTBETCTBHE MEKAY COSTMHEHHEM U €TO Ha3BaHUEM
A) CsHsCH(CH3), 1) u3onpen
b) CH,=C(CH3)-CH=CH> 2) XJI0pOIpeH
B) CH,=CH-CCI=CH> 3) Oytunen
I') CH3CH,CH=CH; 4) TUBUHUI
5) Oyraauen-1,3
6) KyMou
OtBer |:I I:l |:I I:l
11. | Onpenenure hopmyiry romosiora 6€H305a, €CIM OTHOCUTENbHASI MIJIOTHOCTH €r0 MapoB 110
MeTaHy paBHa 6,625. YcTaHoBuTe (HOpMyITy 3TOTO BEIIECTBA, €CIIH U3BECTHO, YTO IPHU €T0
OKHCJICHUU IIEpMaHraHaToOM Kajiusi 00pa3yercs IByXOCHOBHAsI KMCIIOTa.
1) [IpousBenuTe HEOOXOAUMBIE PACUETHI
2) YcTaHOBHTE MOJIEKYIIIPHYIO (GOPMYITY
3) 3anummTe CTPYKTYpHYIO (pOpMYITy BelIeCTBA U HA30BUTE €TO
4) Hanmmute peakyio CropaHuisi TOro BeNIeCTBA
12 | Hamumure ypaBHEHUS peaKifii, UCTIONb3Ys CTPYKTYpHBIE (POPMYIIBI.

OTtaH — AneTwieH — 0eH30J— XJOPOEH30I— XJIOPTOIYOJI — XJIOpOEH30MHAs KUCIIOTa




KOHTPOJIBHASI PABOTA Ne2
DOYyHKIHMOHAJIbHbIE IPOU3BOIHbIE
BAPUAHT 1

TeMsbl [U1s1 CaMOCTOSITEIBHOTO U3yYEHUS

Knaccudukanus, nzomepusi, HOMeHKIaTypa cnupToB. CrocoObl moTydeHus,
bu3nUecKue U XUMUYECKHE CBOMCTBA MPEIEIbHBIX OJHOATOMHBIX U MHOTOATOMHBIX
cnuptoB. DU3MOTOTMYECKOE JEHUCTBUE CIUPTOB HA OpPraHM3M  YeEJOBEKa.
[IpuMeHEHNE CIUPTOB U UX IPOU3BOJHBIX B MEIUIIUHE.

®enon. CrnocoObl monydyeHusi. Dduzmyeckne M XMMHUYECKHE CBOWCTBA.
buonoruueckas poab Gpenosnos. [Ipumenenne GeHoJI0B U €r0 MPOU3BOIHBIX.
Anpnernnpl U KeToHbL. M3oMepus, HOMeHKiatypa. @PuU3nyeckue CBOMCTBA.
Ilonyuyenue, xumMu4eckue CBOMCTBA. Peakuuy moiaumkoHaeHcauuu. buosormyeckas
pouib anbaernaoB. [Ipumenenue.

Kap6onossie kucnotel. Ctpoenue. M3omepus, HoMeHknarypa. dusnveckue
cBoiicTBa. [loydyenre kapOOHOBBIX KHCIIOT. [IpruMeHeHrne KapOOHOBBIX KUCIIOT.
XUMUYECKHE CBONCTBA KAPOOHOBBIX KUCIIOT.

duznyeckrue M XUMUYECKHE CBOMCTBA CIOXHBIX 3(upoB. Peakmus
srepudukannu. Kupsl u Macia.

Knaccudukanus yriaeBogoB. MoHocaxapuapl: II0K03a, PpykTo3a, pudo3a u
nezokcupuOo3a. Jlucaxapuapl: ManbpTo3a, caxaposa. [lommcaxapuabl: Kpaxmad,
uesunonos3a. duznueckue 1 XUMHUYECKUE CBOMCTBA caxapoB. buonornueckas posis u
IIPUMEHEHUE B MEIULIVHE.

Awmunsl. Knaccugukanuus amunos. [IpeaensHblie anudatuueckue aMmunbl. CTpoeHue,
uzomepus, HoMmeHkinarypa. llomyuenue, ¢Qusmueckne M XUMHUYECKHE CBOMICTBa
aMUHOB. AHWIMH.

AmMuHokuciotel. Knaccudukanus, noiayyeHue, pU3NYECKUe U XUMUYECKUE
cBOMCTBa aMUHOKUCIOT. [TonunenTuasl U OEIKH.

1. | B npucyTcTBUM CEpHOM KUCIIOTHI U3 CMECH 3TaHOJIa M METaHOJIa MOXKET 00pa30BaThCs
1) xapOboHOBas KUCIOTA

2) mpocToii 3¢up

3) cioxHbIN 2PUp

4) npomnaHo

OTBeT |:|

2. | B IpOMBIIIUIEHHOCTH YKCYCHYIO KHCIIOTY MOJy4atoT
1) BOCCTaHOBJICHEM METaHOBOW KHCIIOTHI

2) KaTalUTHUYECKUM OKHCIICHHEM OyTaHa

3) BOCCTaHOBJIEHHEM METaHOJIa

4) ruAPOIN30M JUXJIOPITAHA

OTBeT |:|

3. | MypaBbrHas KHUCIOTa CIOCOOHA MPOSIBIISATH CBOMCTBA
a) kKapOOHOBOM KHUCTIOTHI ~ 0) ciMpTa  B) ajbJAeTH/IA T') aJIKCHa
Dauo 2)aus 3)aune 4) TOJIBKO a

OTBeT |:|

4, denon




1) mmoxo pacTBopsieTcs B BOJIE

2) pearupyert C COJISIHOM KUCIOTOM

3) BcTymaeT B peakiuIo «CepedpsHOro 3epKajiay

4) oxpalmBaeTCs B KEIATHIA LBET IPU J0OABICHUH OPOMHON BObI

OtBeT |:|

WM ykcycHas KUcao0Ta, U YKCYCHBIN alIbJIETH]l PEarupyroT
1) c HaTpuem

2) ¢ TUIPOKCHUIOM HATPHS

3) ¢ XJIOpUAOM HATpus

4) ¢ xiopom

OtBeT I:I

3asaHa cxeMa IpeBpalleHH

VYkcycHas kucinora — X — metad — Y

Ompenenure, Kakue U3 yKa3aHHBIX BEIECTB ABJISIOTCA BemecTBaMu X U Y
1) STHICHTTUKOJIb

2) aneTat HaTpus

3) aranaib

4) anetuieH

5) atan

XY
OTtBeT I:I D

BriOepure 0HY WM HECKOJIBKO pPEaKInii, B pe3y/IbTaTe KOTOPBIX 00pa3yeTcsi BTOPUYHBIH
CrpT

1) rugpupoBaHue MponaHas

2) OKHCIIEHHE TIPOTIaHaJIs

3) runparanus nporeHa

4) 1WEenoYHOH THAPOIU3 2-XJIOpIpOIIaHa

5) ruapupoBaHue areToHa

6) TUIPOIIN3 U30MPOTIMIIAIeTaTa

OTtser

deHoJ BCTYIaeT B peakinu
1) C x110poB0O10pOIOM

2) C OpoMHOIi BOJIOM

3) C runpoxcumom meau (1)
4) C BozopoioM

5) C a30THOI KHUCIOTOM

6) C 6eH30110M

OTtser |:| I:‘ |:|

Y CTaHOBUTE COOTBETCTBUE MEXKY PEarupyrOIIUMHU BEIECTBAMHU M MMPOIYKTOM UX
B3aUMOJICHCTBUSA
A) yKCcycHast KHCJI0Ta U HaTpUi 1) mpormoHar HaTpus
b) MypaBbHHast KHCITOTA ¥ THAPOKCH HATPHUS 2) STHIAT HATPHUS
B) mypasbunas kucinora u Cu(OH)2 3) popmuat meau (I1)
I') aTanon 1 HaTpHit 4) ¢hopmuar HaTpus
5) anerar HaTpus
6) amerar meau

Otser |:I I:I |:I I:I

10

Y CTaHOBUTE COOTBETCTBUE MEX/y BELICCTBAMHU M PEAreHTOM, C TIOMOIIBI0 KOTOPOTO UX
MOJKHO Pa3IHYHUTh
A) aleToH U 3TaHalb 1) Na




b) aTanon u sTaHOBas KUCIOTA 2) maKMyc

B) nponanaie 1 nponaHoH 3) denondrasenn
I') aTaHON ¥ alETOH 4) NaOH
5) Ag20

Otser |:I |:| |:I |:|

11. | Tlpu cropanuu 18,8 T oprannueckoro BemecTBa «A» moxyduwin 26,88 11 (H.y.) yriIeKuciIoro
raza u 10,8 mu1 Bozbl. MI3BeCTHO, 4TO BEIIECTBO «A» pearupyeT ¢ TMIAPOKCUIOM HATpUs U
npuoOperaeT GUOIETOBOE OKpalIMBaHKe NP 100aBICHUU PacTBOPa XJIOpU/IA JKeje3a.

1) [IpousBenuTe HEOOXOAUMBIE PACUETHI

2) YcTaHOBUTE MOJICKYIISIPHYIO (hopMyITy BelecTBa «Ax»

3) 3anuInuTe CTPYKTYPHYIO (POPMYITY BEIIECTBA «A» M Ha30BUTE €ro0

4) Hanumute ypaBHEHHUE PEaKIIMHU MOJYyYSHHUS BELIECTBA «A» U3 COOTBETCTBYIOIICTO
YIJI€BOI0poaa

12 | Hanummre ypaBHEHUs peaklnii, COOTBETCTBYIOIIMX PUBEIECHHON cxeMe. 3aluIInTe
YpaBHEHHUSI PEaKIIHiA, HCTIONIB3Ysl TOJIBKO CTPYKTYPHBIE (hOPMYJIHI.
ITponanon-1 — X1 — CeHi14 — X2 — Tonyon — GeH30MiHas KUCIIOTA

TUIIbI PACUETHBIX 3AJIAY

Pacuerbl, CBA3aHHBIE C OCHOBHBIMH TIOHATHUSIMH XUMHUH. BblunclieHHE
KOJIMYECTBa BEIECTBA M0 Macce, 00beMy ra3a Mpu HOPMAIbHBIX YCIOBUAX, YUCITY
MOJIEKYJT (aTOMOB, MOHOB) C HCIIOJb30BAHMEM UHCIECHHBIX 3HAYCHUH MOJISPHBIX
Macc, MOJISIPHOTO 00beMa, uncia ABoraapo.

YcraHoBiaeHHe TpOCTEHIIE W MOJIEKYJIAPHON (MCTHHHOW) (HOpMYyIIbI
BEILECTBA [0 MACCOBOM JI0JIE 3JIEMEHTOB WK PE3YJIbTATAM XUMHUYECKOTO aHAIN3A.

PacueTpl, CBSi3aHHBIE C OCHOBHBIMU Ta30BbIMH 3aKOHaMu. Bbrluucienue
o0beMa raza M3BECTHOM MAacCChl WMJIM HW3BECTHOIO KOJWYECTBA IMPU HOPMAJIbHBIX
YCIOBUSIX UM  YCJIOBMSIX, OTJIMYAIOIIUXCS OT HOpPMalbHBIX. BhluucieHue
OTHOCUTEJIBHBIX IJIOTHOCTEHN BEUIECTB B Ta3000pa3HOM COCTOSHUU.

PacueTsl mnpM NOpPUTrOTOBIEHWHM PACTBOPOB 3aJaHHOM KOHLEHTpalUH.
Boruncienrie MaccoBoil WM 0ObEMHON JIOJIM KOMIIOHEHTOB B JIOJISIX €IWHHUIIBI U B
NPOLIEHTAX; MOJIIPHOM  KOHLIEHTpaluu; Macchl, oObeMa (razoo0pa3HOro
pPacTBOPEHHOIO BEIECTBA), KOJIMUECTBA PACTBOPEHHOTO BEIIECTBA; 00beMa, MacChl
pacTBOpa WU PaCTBOPUTEISL.

PacyeTsl 10 ypaBHEHHSIM XHMHUYECKHX peakuui. BpruncieHue wmaccsl,
oO0beMa (i1 Tra30B), KOJMYECTBA BEIIECTBA MPOAYKTA PEAKIMH IO W3BECTHOM
macce, O0OBeMy, KOJMYECTBY BELIECTBA peareHTa; ¢ IpeABapUTEIbHBIM
HaXOXKJEHUEM, KAKOE€ M3 BEIIECTB BCTYNAET B PEAKLUUIO MOJHOCTBIO; C YYETOM
BBIXOJIa MPOJYKTa PEaKIMU B MPOLEHTAaX OT TEOPETUYECKHU BO3ZMOMKHOTO; C YUYETOM
MacCOBOM J0Ji1 TIpuMecelt B pearenTe. OnpeiesieHre cocTaBa 00pa3yromencs: coau
(kucnas, OCHOBHas, CpEIHSS WM HMX CMEChb) IO MaccaM, oObeMam (Ta3oB),
KOJIMYECTBAaM BEILIECTB, BCTYNAOIINX B PEAKLHUIO.

Onpenenenue coctaBa [BYX-, TPEXKOMIIOHEHTHOM CMECH IO Maccawm,
o0beMaM (ra3oB), KOJIMYECTBaAM OOpa3yIOMIMXCS B XOJ€ OJHOM WM HECKOJIbKUX
peakiuii BEIIECTB.

Tepmoxumuueckue pacuersl. OmnpeneneHue TemIoBoro 3ddexra peaxiuu,
TEIUIOThl 00pa30BaHUsl U CTrOpaHUs, MacChl, KOJIMYECTBA BEIIECTBA PEAreHTOB IO



3aKOHY ['ecca u ero cienCTBUSM.

[Ipumeuanue: 3aayu BCeX TUIOB MOTYT OBITh MPEUIOKEHBI KaK B MPSIMOM,
Tak U B 0OpaTHOM BapuaHTax. Hampumep, MpoW3BECTH pacdyeT MacCOBOM TOJH
BEIIECTBA M0 €ro Macce W M3BECTHOW Macce (Wim 00beMy) pacTBOpa WM pacueT
Macchl BEIIECTBA 10 U3BECTHON MacCOBOM J1071€ U Macce (Miu o0beMy) pacTBopa.

OCHOBHBIE ®OPMVIJIbI JI4 PEHIEHUA
XUMHNYECKUX 3AJJAY
1) KonmnuectBo BemiecTBa X (pa3MepHOCTb — MOJIb)
v(X) = m(X) ,
M (X)
rae m (X) — macca BemectBa X (T, kr); M (X) — MonspHas macca BemiectBa X
(T/MOJb, KI/KMOJIB).
KosnnuecTBo BemiecTBa s ra3oB:

rae V(X) — oobem raza X (mi, 11); Vim — MOJISIpHBIA 00BEM Ta30B, KOTOPBIA MpH
HOPMAJIBHBIX YCJIOBHSIX cOCTaBisieT 22,4 J1/MOJIb.
Hopmaneneie ycnosus: T =273 K= 0°C; p, = 101,3 xlla = 760 mM pt. cT. = 1 atm.

KonudecTBo aTOMOB, MOJIEKYJT HJIM HOHOB BEIIECTBA X
N(X)=N,-v(X),

rae Na= anciio Aporaapo — 6,02:10% momp ~'.

1 monb moboro BemecTBa comepkuT 6,02:10% cTpyKTYpHBIX eIuHUL, (aTOMOB,

MOJIEKYJT WJIH UOHOB).

2) MaccoBas nons BemecTBa X (0e3pa3MepHasi BEJIMUMHA, €€ BBIPAKAIOT B JOJSAX

CIMHUIIBI WU B TIPOLICHTAX ):

w(x)= ")

_ m(X)
m m(X)+m(Y)+...

ovwecu

rae X 1 Y KOMIIOHEHTHI CMECH.
MaccoBast 1075 3JIeMEHTa D B coeaMHCHMH X (Oe3pa3MepHas BeIMYHMHA, €&
BBIPKAIOT B JIOJISAX CIMHUIIBI WUIA B IPOIICHTAX):

m(9

W(2)= m(d)

m(X)

-M
Tax kak M(2)=v(2)- M(3), To W(2)= % :
3) O6wemHuas nons BemecTBa X (Oe3pa3mMepHasi Benu4nHa, €€ BBIPAXKAIOT B JOJAX
€IMHUIIBI WU B IPOLIEHTAX):

v(x)
X)= :
#(X) V(X)+V(Y)+..
B Bozayxe ¢ (O2) = 0,21, unu 21%.
4) MonsipHasi KOHIEHTpalusi BemectBa X (pa3MEpHOCTh — MOJB/I, HWHOT/A

obo3HavaeTcs M).



Vp—pa
Tak kax v(X )= m(X) , TO C(X):&
M(X) M(X)-V, .
5) ITnoTtHOCTH BemecTBa X (pasMepHOCTH I/MII = r/cM°).
m(X)
X)= .
p( ) V(X)

Jl1s BOABI IpH HOpMAIBHBIX yeaoBuax p = 1 r/em® (1 r/mi, 1 kr/m3, 1000 r/m3).

[TnotHOCTH Ta3a X 1o razy Y (0e3pa3MepHasi BETUUYHHA).

M(X)
toM(Y)

rae M(X) u M(Y) MonekynsipHbie Macchl ra3oB X u Y.

MonekynsipHblil Bec Bo3ayxa 29 r/Modb.

PEIIIEHUWE TUIIOBBIX 3AJIAY
3adaua [. Bpluuciute MaccoBbIE JOJIM YTIEpOAa, BOJOPOJAa U KHUCIOpoJa B
YKCYCHOU KHCJIOTE.
Pemenue:

MossipHas Macca yKCyCHOM KUCJIOThI paBHa:
M (CH,COOH) =122/ monw+ 3-12/ monb+122/ monw+ 2 -16 2/ moaw + 12/ monw = 602/ mons

bepem niis pacuera KoJM4uecTBO BemiecTBa 1 Moub; Toraa mo dhopmyiie

o(C) = m(C) _ v(C)-M(C)
m(CH,COOH) m(CH,COOH)
w(C) = 212 =0,4 um 40%
60
o(H) = m(H) _ v(H)-M(H)
m(CH,COOH) m(CH,COOH)
w(H) = % ~ 0,067 uwm 6,7%
©(0) = m(O) _ _v(0)-M ()
m(CH,COOH) m(CH,COOH)
(0) = 216 0,533 wu 533%

60
OtBer. MaccoBble 101 YIJ1€P0/1a, BOAOPOIA H KHUCJIOPOAa B YKCYCHOI KHCJIOTE
paBHbI 40%, 6,7% u 53,3%, COOTBETCTBEHHO.
3aodaua 2.
B coenuHennn HaTpus, XJI0pa U KUCIOPOIa MAacCOBBIE O 3JIEMEHTOB paBHBI 18,8
%; 29,0 % u 52,2 % cootBercTBeHHO. Onpenenure GopMyry 3TOr0 COSTUHEHHS.
Pewenue:
Jl1st yripoIeHus: BBIYUCICHUH TPUMEM, 4TO Macca uckomoro coeannenus 100 r.
[TocKONBKY COOTHOIIEHHE aTOMOB HATPHsl, XJIOpa W KHCIOPOAa B HCKOMOM
COCJIMHEHUHM HEW3BECTHO, 3alHIleM ero MOJEKYISIpHyl0 GopMyldy B BUJIC



Na,Cl,O,. Bbraucium Mmaccy Kaxaoro sjaeMeHra m(X), COAEpIKamerocs B

UCcX0aHOM BemecTtBe maccou 100 r.:
o(X)-m _o(X)-1002

m(X) = )
100 % 100 %
U COOTBETCTBYIOIIIEE ITOM Macce YMCIIO MOJIeH aTOMOB ATOT0 e AeMeHTa v(X):
p(x) = MX)
M(X)
04 .
m(Na) = 18,8%-100 =188 r; v(Na) = 188 0,82 MOJIb.
100% 23
04 .
m(cl) = 229%-100 o0 o vicy = 22 < 082 moms.
100% 35,5
04 .
m(O) = 2.2%-100 =522 r;v(0) = 222 3,26 MOJIb.
100% 16

CooTHOIIIEHHE CTEXHOMETPpUUECKNX KOAGGUIIMEHTOB X, Y U Z B ¢GopMyse paBHO
COOTHOIIICHHUIO YHCJIa MOJIEH aTOMOB COOTBETCTBYIOIIUX DJIEMEHTOB:
X:y:2=082:0,82:3,26,

Koaddurmmentst X, Y u Z B popMyiie 00bIYHO BBIPAKAIOTCS HAUMEHBIIUMHU LEITBIMU
guciamu. [lodTomMy, pasfaenuB KaKIb YiICH TOJYYCHHOTO COOTHOIICHHUS Ha
HauMeHbIuH (B 1aHHOM ciydae 0,82), moimyyaem:

X:y:z=082:082:326~1:1:4
TO ecTb (popMyna uckomoro coenureHuss — NaClO, .
Omeem: NaClO,.

3adaua 3.
Ha Cunaiickom nosyoctpoBe eme ¢ 6000 r. 10 H.3. 100BIBalOT OUPIO3Yy. ITO
HEMPO3payHbIN CO CTEKJISTHHBIM WJIM BOCKOBBIM OJIECKOM MHHEpa, BEIUKOJICITHbIN
HeOEeCHO-roJly0Ol 1LBET KOTOPOro CBsi3aH C MPHUCYTCTBHEM HMOHOB Mertayuia M.
Munepan oOnagaeT CpaBHUTENTHLHO HEOOJBIION TBEPAOCTHIO, MOITOMY €ro He
MOABEPraloT OrpaHKE W BIPABISIOT B YKpalIEHUsS B BHUJE OKPYIJIBIX KaMHEHR
npaBuiIbHOW (QopMbl. MuHEpand OBOJIHHO HEYCTOWYMB XWMHUYECKH, JIETKO
BIIUTHIBAET KUPHI, MOIJIOMIAET BJAry, MOJ JEHUCTBUEM YIJIEKHCIIOrO ra3a BO3ayXxa
TepsieT CBOM LIBET U JEJIaeTCs 3€JICHBbIM, Ha COJHIIE MEAJICHHO 00eClBEeUnBaeTCs —
MUHEpal «yMHPAET», CPEAHUI CPOK ero >ku3Hu — He Ooryee 20 mer. Omnpenenute
Metamut M u ycraHoBute (hopmyny OUpIO3bI, 3HAsl, YTO B HEM COACPKUTCA OJUH
MOJIb MOHOB MeTauia M W 5 MOJIeM MOJEKYJ KPUCTAUIM3ALMOHHOW BOJBI, a
MAacCOBBIE JOJIM JJIEMEHTOB COCTaBIAOT: @(M)=7,64 %, w(Al)=1947 %,
w(H)=217%, o(P)=14,90 %, »(0)=5582 %.
Pemienue:
[Ipumem, uto Macca o6pasia Oupro3sl pasua 100 r.
3anumem oOuryo dopmyny oupross: J,AlH.P,O, u Haiinem Maccy KaxXJIoro
aeMeHTa m(X) M 9UCIIO MOJICH KaKII0TO AJieMeHTa v(X) B oOpasiie:

m(2) = 7,64%-100 7,64

=764 2; v(3)=———- wmonv;
100% M(9)



Of .
m(aly = 24710016 47 . LA = 2247 07216 wioms:
100% 26,98
O/ .
m(H) _21r%-100_ 217 2; v(H) _2alr 217 monw |
100% 1
0/ .
m(P) = M :14,90 Z , V(P) = 14’90 P~ 0’4811 MOJb,
0% 30,97
0/ .
m(O) = w =5582 2 ,V(O) = 95,82 ~ 3,4887 monn .
100% 16

CoOTHOIIIEHNE CTEeXHOMETpHUecKuX KodddummeHntoB a, b, ¢, d u e B dopmyne
OMPIO3bI PABHO COOTHOIICHUIO YHCIIa MOJICH aTOMOB COOTBETCTBYIOIIHX AJIEMEHTOB:

a:b:c:d:e= ﬂ :0,7216:2,17:0,4811: 3,4887
M(3)

YnpoctuM paBeHCTBO, noaenuB Ha 0,4811, u nonyyum:

a:b:c:d :e=@:1,5:4,5:1:7,25.
M(3)

Tak kak B hopMyry OHUPIO3bI BXOJAT 5 MOJIEH MOJIEKYJ KPUCTAJUTU3AIIMOHHON BOJIBI,
TO B HEH JOKHO OBITh He MeHee 10 aTOMOB BOJIOpojia U 5 aTOMOB Kuciiopoja. Bee
YHUCIa TOJDKHBI OBITh TenbIMA. [103TOMY YMHOKHM Bce Ha 4, TOTyIUM:

a:b:c:d :e=@:6:18:4:29,

M(3)

u ¢popmyna npumet Bua: 9, Al H,;P,0,,.
Tak kak, 1o yCJIOBHIO 3a71a4uH, B (opMyJie MUHEpasa COACPKUTCS OJMH MOJIb HOHOB
MeTamia 3, TO:
6352
1 mono=———;
M(O)
OTCIOJIA:
M (D) =63,5 T/MOJIb, TO €CTh D — 3TO ME/Ib.

Omeem: popmysia munepasaa Al,Cu(OH),(PO,), -5H,0

3adaua 4.
Kakyro maccy memgnoro kymopoca CuSO, - SH,O wm Bombl Hamo B3ATH IS
npuroToBieHus: pactBopa cyibgpara meau (ll) maccoit 400 r ¢ maccoBoil monei
CuSQO4 2 %?
Pemienue:
Omnpenenum maccy CuSQOq:

m(CuSO,) = o(CuSO,)-m =0,02-400=8 2

KommgectBo 6e3BoaHorO cynbdara meau (11) B pacTBope cocTaBisier:

v(CuSO,) = m(Cuso,) = 8 =0,05m010
M(CuSO,) (635+32+4-16) %4 o

Taxkoe xe xommuectBO CuSO; IOKHO cojepKaTbCs B COOTBETCTBYIOIIEM
kpuctaiuoruapare CuSO, - 5H,0:

v(CuS0,) =v(CuSO, -5H,0)= 0,05 momw
Torma macca CuSQOs - 5H;0, HeoOxomumoro mjisi TPUTOTOBIEHUSI PacTBOpa,
COCTAaBIISIET:

pacmeopa




m(CuSO, -5H,0) = M(CuSO, -5H,0)-v(CuSO, -5H,0)=
—(635+32+4-16+5-(2-1+16))-0,05=12,47 2
HeoOxoaumast Macca BOJIBL:

m(H,0)=m —m(CuSO, -5H,0) = 400 —12,47 = 387,53 -

pacmeopa

Oteer: nis npuroroBjienusi 400 r pacrBopa ¢ maccoBoii gojeii CuSO4 2 %
HeoOxoauMo B3Th 12,47 r megnoro kynopoca CuSOs 5H20 u 387,53 r Boabl.
3aodaua 5.
YcranoBute popMyily BelecTBa, MaCCOBBIE JIOJIM YIJIEpOa U BOJOPOa B KOTOPOM
cooTBeTCTBEHHO paBHbl 85,71 u 14,29%. OtHOCUTENbHAs IUIOTHOCTH NApPOB
BEILIECTBA IO BO31yXy paBHa 1,931.
Pewienue:
PaccunTaeM MOJISIpHYIO MaccCy BEILIECTBA:
M(C,H,)=29-D,,,,(C,H,)
M(C.H,) =292/ monv-1,931 2/ morb = 56 2/ monw
Brraucisiem maccy 1 Moib BemecTsa:
m(C,H,)=M(C,H,)-v(CH,)
m(C,H,) =562/ monb-1 monb=56 2

OnpenensieM Maccy M KOJHMYECTBO BEIIECTBA yriepoaa U Bojopoja B 1 Moib
BCIICCTBA.
m(C)=w(C)-m(C,H,);  m(C)=08571-562=482;
m(H)=w(H)-m(CH,);, m(H)=01429-562=8¢;

_m©). __ 482 onv;
V(€)= M(C)’ V(C)_12 Z/MOJlb_4M ’

m(H) . 8o g
V(H)——M(H), V(H)_].Z/MOJZb_SMO b

CooTHoIlIEHHE KOJIMYECTB BEILIECTBAa aTOMOB YIJIEpOJia M BOJOPO/a:
v(C):v(H)=4:8.
®opmyina BemectBa C4Hg - 3T0 OyTeH, WM LIUKJIOOYTaH.
Ortser: C:Hs
3adaua 6.
PaccuuTaiite mMossipHyto koHueHTpamui 70 % -Horo pactBopa H,SO4 (p = 1,615
r/Mi).
Pemienue: Ilycts Macca pactBopa H2SO4 100 1, TOTI@ €10 00BEM:

m acmeopa l
Vpacmgopa =~ = = 002 = 61,92 Ml = 0,06192]1 .
p pacmsopa 1’6152/ M
Macca pactBopeHHOM cepHoii kucsioTel B 100 1 pacTBopa:

m(H,S0O,)=w(H,SO,)-m =0,7-1002=70 <.

Moumnsipras konnentpaus H;SO4 B pacTBOpe paBHa:
C(HZSO4):V(HZSO4) _ m(H,SO,)
V M (H,SO,)-V

pacmsopa

pacmeopa

pacmeopa



B 702
982/ monb-0,06192

Otsert: 11,53 M.
W3 mpuBeneHHOTO pEIIeHUS MOXKHO BBIBECTH (OpMyIy I Tepecdera
MPOIICHTHON KOHIIEHTPAIIMH PacTBOPa B MOJIIPHYIO:

=1153momn/1=1153M |

w-p-10
c-@p10
M
rJIe MaccoBast 107151 @ BbIpakeHa B miporieHTax (%).

3adaua 7.
PacTBOp COAEPKUT pPACTBOPUMOE COEAUHEHUE METaJlIa, KaTHOHBI KOTOPOIro
nByx3apsansl. Cynb(har MeTaiia IpakTUYECKA HE paCTBOPUM B BoJie. Macca HOHOB
MeTajuia, CoepKaluxcsi B pactBope, cocraBisger |1 r. K manHoMmy pacTtBopy
nocteneHHo npubasisaoT 100 M1 pacTBopa cepHON KUCIOTHI ¢ KOHIleHTparueit 0,1
MOJIB/ L.
PaccunraiiTe Maccy ocajka, BBINIABIIETO B PE3YJbTATE IKCIEPUMEHTA, €CIIH METAILI
a) CTpOHIIHii, 0) Oapui.
Pewenne: Sr2* + H,S04 = SrSO4¥+ 2H";

Ba?* + H,S04 = BaSOsv+ 2H".

2+ 1 .
T L L S —0,0114 o
M(S) 87622
Ba’®* 1
v(Ba?") = m(Ba”) = c =0,0073 moawv-
M(Ba) 137342/
v(H,S0O,)=V -C(H,S0,)=01 7-01 monv/21=0,01 mosw.

pacmeopa H,s0,
CormacHo pacueraMm, CTPOHIIMM B3sJIM B M30BITKE IO CPAaBHEHHMIO C CEpPHOMU
KHCJIOTOM, a Oapuii — B HejocTaTke. Pacuer BeneM 1Mo HEIOCTaTKy — JJIsi CTPOHITUS
no v(H,S0,), A 6apus — 1o v(Ba?"). Macca BbIIaBIIEro OcajaKa:

m(SrSQ,) =v(H,SO,)-M(SrSO,) =0,01-18362=1,84 2;

m(BaSO,) =v(BaS0O,)- M (BaSO,) =0,007-23334=1,63 c.

OTtBet: Macca ocaakoB SrSOsu BaSO41,84 r u 1,63 r cooTBETCTBEHO.

3adaua 8. Tlpu CxHUraHuM Tra3000pa3HOro YTIEBOJIOPOJia C IUIOTHOCTHIO 10
kuciopony 1,312 nmomyueno 16,8 n (H.y.) yriekucioro raza v 13,5 r BombL
Onpenenute MOJEKYISAPHYIO (OPMYITY YIIIEBOAOPOA.

Pemenne. Haxonum konudecTBa BEIIECTB YIIAEKUCIIOTO Ta3a U BOJIBI:

v(CO,) = v = 168 = 0,75 mo
V. 224
v(H,0) =™ 2135 075 o
M 18

HaxonuM koiudecTBa BelllecTBa aTOMOB YIJIEpOJa W BOAOPOJIa M YCTaHABIMBAEM
npocreiinyo GopMyiy yrieBogopoaa:
v(C) =v(CO,) = 0,75 monw
v(H) =2v(H,0) =15 monw
Cootnomenue v(C):v(H)=0,75:15=1:2
[Ipocreitmas popmyna uckomoro yriaeogopoaa CHa.



PaccurtaeM MOJIEKYJISIPHYIO MacCy YIJI€BOAOPOJA, UCXOIS U3 €ro IUIOTHOCTH, U
YCTAaHOBHUM €TI0 MOJIEKYJISIPHYIO (GOpMYITY.
Hcxoas u3 IIIOTHOCTH YTIEBOI0PO/IA MO KHCIOPOAY, Er0 MOJIIPHAsl Macca paBHA:
M =32-D,, =32-1312=42 2/ momw

MounsipHas Macca npocreiiiei popmysibl paBHa:

M(CH,) =14 2/ monw
DTO BTPOE MEHBIIE BBIUMCICHHOW MOJIEKYJISIPHOW MaccChl YIJIEBOAOPO/A,
CJIEIOBAaTEIbHO, MpocTeimyto  ¢gopMyny Hamo yTpoutb. OKOHYATEITHHO
yCTaHOBJIEHHAs opMyia yriieBojoposa pasHa CzHe.
Otger: C3Hs,
3adaua 9. Tlpu cropanuu 0,62 T Ta3000pa3HOTO OPraHUYECKOTO BEIIECTBA
BeIeMIoCh 0,448 1 yriekucioro rasza, 0,9 r Boasl u 0,224 1 azora (00beMbI ra30B
U3MepeHsl Tpu H.y.). IlmoTHOCTh BemiecTBa 1o Bojopoay 15,50. YcranoBute
MOJIEKYJIIPHYIO (hOPMYITy CTOPEBIIIETO COCTUHEHUS.
Peuienne. Paccuntaem KOJIMYECTBO BEIIECTBA ATOMOB yTJIepoAa, BOAOPOJa U a30Ta,
MCXOJISl U3 KOJIMUECTB BEIIECTB, 00Pa30BABIINXCS IIPU TOPEHUU:

W(C) = (CO,) = %‘f — 0,02 o
v(H) =2v(H,0) = % =01 monw
v(N)=2v(N,) = %”2424 =0,02 monw

Jlanee mpoBepuM, COIEPKUTCS JIA B BEIIECTBE KUCIOPOI. JIJIsi 3TOro HauIeM CyMMy
Macc 3JIEMEHTOB YIJIepoja, BOJAOPOAA U a30Ta U CPAaBHHUM €€ C MacCOl CrOpPEBIIETO
BEILIECTBA!
m(C)+m(H)+m(N)=0,02-12+01-1+0,02-14=0,62 2

CyMMma Macc 3JIEMEHTOB paBHa Macce€ HAaBECKH BEIIECTBA, 3HAYUT, KHUCJIOPOJ B
BCIIECTBE  OTCYTCTBYET. YCTaHOBUM MpocTeiinyto  ¢Gopmysly  BelIecTBa.
CooTHoIIeHHEe Y1ciia MOJIb aTOMOB B HCKOMOM BEILIECTBE PABHO:

v(C):v(H):v(N)=0,02:01:0,02=1:5:1
[Ipocreiimas popmyna CHsN. Halinem Monsipayto Mmaccy coenunenusi. OHa paBHa:
M =155-2 =312/ momw . JletictBurenbHo, moisipHas macca CHsN paBua 312/ mons.

CrnenoBatenbHO, mpoctelmas ¢opMyna © OydeT HCTMHHOMW MOJICKYJISPHOM
bopmyIoi.

OtBer: Mouiekyasipuas (popmyJia cropeBmero coeannenust - CHsN.

3adaua 10. B 120 mi pacTBOpa a30THOM KUCIOTHI ¢ MaccoBou goisei 7% (p = 1,03
r/mi) BHecnu 12,8 T kapOuaa kanbius. CKoabko MULTUIUTPOB 20% -HOU COJITHOM
kuciotTel (p = 1,10 /M) crneayeT 100aBUTh K MOJYYEHHON CMECH ISl MOJTHOM ee
HeWTpanu3anuu?

Peienue.

(1) CaC, + 2HNO3 = Cﬁ(NOg)z + CyH,

(2) CaCZ(m) + 2H,0 = C&(OPI)Q + CyH,

(3) Ca(OH);+2HCI = CaCl;, + 2H,0

HaxonuM KonmdecTBa pearupyrommx BeIecTB:



Y = —t6-6a : O = —~=84a . -
Msfga mpfpa p \Y
v(HNO,) = COMP.V = 0,07 .223.120 =0,137 monv;
v(CaC,) = % =0,2 monw;
64

ITo ypaBHeHuro 1:

v(CaC,)=0,5-v(HNO,) , cnenoBarensHO, B m30bITKe CaC, B KOIMYECTBE
0,2-0,5-0,137=0,1315 moxab

ITo ypaBHEHHUIO 2:

v(Ca(OH),) =v(CaC,),,, = 01315 mons

u36.
I1o ypaBHeHuo 3:
v(HCI) =2-v(Ca(OH),) = 0,263 morn
V. (HCl)= v-M _0,263-36,5 — 43.6 w1
pmr @-p 0,2-110
OtBer: V,_  (HCI) =43,6 mn

p—pa

JINTEPATYPA

1. Hoopotun [.1O. ET'D XUMUS. HauronansHoe oOpazoBanue 2026

2. IMa6puensa O.C. Xumusa 10 kmace. dpoda, 2020

3. Hoponbkun B.H. Xumus 10-11 knacc. Tematuueckuii TpeHunr. Poctos v//1:
Jleruon. 2024

4, HoBommuckuii .M. Xumus. 10 knacc. - M.: Pycckoe cioo, 2020

5. Xumus. [Tocobue-penieTuTop s MOCTynarommx B By3bl. [loa penmakiueit
Eroposa A.C. PoctoB-Ha-/{ony. ®ennkc.2020



