oroc

O. C. I'abpuensan
. I'. OctpoymoB
C. A. Cnaakos

XUMUA

Paboyue nmporpamMmmabl

10 -11 kaaccehbl. Yrny6aéHHublii ypoBeHb

Mennoropck 2023



12

I'adpuensin O. C.

Xumus. Paboune nporpammel. [lpenmernas nunus yueonukoB O. C. ['abpuensna
u ap. 10—I11 knaccel : ydeb. mocobue st oOlieoOpa3oBar. opraHuzanuii /
O. C. T'abpuensn, U. I'. Octpoymos, C. A. CnaakoB. — M. : IIpoceemenue, 2019.
— 000 c. — ISBN

PabGouas mporpamma Kypca pa3paboraHa k yuyeOHukam 10—I11 kmaccoB
KOJUIEKTHBa aBTOpPOB moj pykoBoacTBoM mpod. O. C. ['abpuensna. Ctpykrypa
U cojiepkaHue paboyel mporpaMMbl COOTBETCTBYIOT TpeboBaHusIM DenepanbHOro
roCy/IapCTBEHHOI'0 00pa30BaTENIbHOIO CTaHJAPTa CPEIHEro 001Iero 00pa30BaHMUs.
[Tocobue  aapecoBaHo  yuuTedasiM  00IIeoOpa3oBaTENbHBIX  OpPraHU3aIUH,
paboratomux o YMK O. C. I'abpuensna, 1. I. Octpoymon, A. H. JIéBkuHa,
C. A. CnagxoBa yriryOoJ€HHOTO YPOBHSI.

COJAEPXAHHUE
[TosicHuTeNBHAS 3amUCKA
OO61ast xapakTepucTHKa Kypca
Mecto npeamera B yueOHOM ILIaHE
Pe3ynbpTaThl OCBOEHUS Kypca
Copeprxanue Kypca
[TpumepHOE TeMaTHYECKOE TUIAHUPOBAHUE
PexoMeHanuu 1o ocHaleHuo y4eOHoro mnpoiiecca
[Inanupyemble pe3ynbTaThl U3yUYEeHUS YU4EOHOTO MpeaMeTa « XUMUS

Ha ypOBHE CPEIHET0 00IIero o0pa3oBaHus



Pa6ouast nporpamma. Xumus. 10—11 kiaaccsl. Yriay0aéHHbIH
YPOBEeHb

IHosicHuTEIHLHAA 3ANIUCKA

PabGouass mporpamma cpenHero (IoJHOro) oOmEero o0pa3oBaHUsl IO XUMHUU
cocTaBliecHa Ha ocHoBe {DenepalibHOr0 TrOCYJapCTBEHHOT0 00pa30BaTEIbHOIO
cTaHjaapra oOmiero oOpa3oBaHUs, a TaKXe€ OCHOBHBIX HAEH U MOJOXKEHUN
[Tporpammel pa3ButHs U (POPMUPOBAHUS YHUBEPCAIBHBIX YICOHBIX MEHCTBHMA IS
cpeaHero (MoJIHOTo) 00IIero oopa3oBaHusl.

B naHHOW mporpamMme MpOCIIEKHUBACTCS IMPEEMCTBECHHOCTBMEXKAY BHJIAMHU
NEATeIbHOCTH 00y4YaeMbIX, MPEIYCMOTPEHHBIX MPOrpaMMOHOCHOBHOIO OOIIETO
oOpa3oBaHus W BUJAMU JCSATENBHOCTH, OOECIEUMBAIOIIUX  PEATU3ALUIO
o0pa3oBaTeIbHON TPACKTOPUH, CBA3AHHOM C YIIIYOJIEHHBIM W3YYCHUEM XHMHH.
Copnepxanue JaHHOW pabouedl NpOrpaMMbl YUUTHIBAET HE TOJBKO MPEIMETHOE
collepKaHHe  MBO3PACTHBICTICUXOJIOTHYECKUEOCOOCHHOCTH  00Y4aeMBbIX,HO U
npoQUIBHYI0 TOATOTOBKY K OOYYEHHIO B BBICIIEH IIIKOJIE,B KOTOPOH XHMUS
SIBJISIETCS MPOGUIUPYIOMIESH TUCIIUTUTHHOM.

TeopeTndeckoe 1 SKCIIEPUMEHTAIBHOE COJIEpKAHNE Kypca U3y4aeTcsl HA OCHOBE
MO3HABATEIBHON  JIEATETLHOCTH OOYYalOlUXCS: TMPUMEHSTh TEOPETHUUECKHE
3HaHMS TOHATUN, 3aKOHOB H TEOPUM XUMHUHU YIIIYOJIEHHOTO YPOBHS s
MIPOTHO3UPOBAHMS CBOMCTB XUMHUYECKUX OOBEKTOB M TIOJATBEPKICHHE OITUX
MPOTHO30B TIPH BBIMIOTHEHUH XHMHUYECKOTO JSKCIEPUMEHTa; IUIAaHUPOBATH U
MIPOBOJUTH XUMHUYECKUHN HKCIIEPUMEHT U UHTEPIPETUPOBATH ero
pE3YNbTATH;YMETh  XapakTEepPU30BaTh H  KIACCU(UIIMPOBATH  XUMHUYECKUE
AJIEMEHTHI, BEMIECTBA U TPOIECCHI; MOJTHO U TOYHO BHIPAKATh U apTyMEHTHPOBATH
CBOIO TOYKY 3PCHHS;HAXOJUTh UCTOYHUKH, TMOJIy4aTh, MPEACTABIATh U COOOIIATH
XUMHUYECKYI0 MH(GOPMAIIMIO B YCTHOW U TUCEMEHHON PEYH U JIp.

JlaHHBIIA Kypc TIO3BOJISIET TOATOTOBUTH OOYYalONMUXCS K OCO3HAHHOMY U

OTBETCTBEHHOMY BBIOOPY MPO(PECCHOHATBLHONUIOATOTOBKY K MOCTYIUICHHUIO B BY3, B
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KOTOPOM XHUMHUS SIBJISIETCSI TPOPUIBHON AUCHUILUIMHON, YCHENTHOMY OOYUYEHUIO B

HEM U BbIOOpPY Mpodeccui.

CornacHo 00pa3oBaTeIbHOMY CTaHIAPTYTJIABHBIC Ueiu cpeoHezo (ROJIH020)

o0wezo oopazoeanun cocmoam:

1) B GopMHpPOBaHUM MEJIOCTHOTO NPEJCTABICHUS O MHpPE, OCHOBAHHOTO Ha
pUOOPETEHHBIX 3HAHUSAX, YMEHUSX U CIIOCO0aX JEATeIbHOCTH,

2) B IPHOOPETECHHH OIbITa Pa3HOOOpPA3HOW JEATCIHHOCTH, OMNbITA IMO3HAHHUS
Y CaMOIIO3HAHUS;

3) B IOATOTOBKE K OCYIIECCTBICHHIO OCO3HAHHOIO BBIOOpA WHIWBUIYaIbHOM
o0OpazoBaTeIbHON WK NPOo(EeCCHOHATBEHON TPACKTOPHUH.

H3yuenue xumuu na yenyoaéHHom ypoeHe BHOCUT OOJIBIION BKIIAJ B IOCTH)KCHHE

ATUX LIeJIeH cpelHero (MOJIHOro) 001ero 00pa3oBaHUSUNPUIEAHO 0OeCneUUmD .

1) dbopmMupoBaHHe HAay4YHOH KapTHHBI MHpPaHa OCHOBE CHCTEMBI XHMHYECKHX
3HAHUM (XMMUYECKON KapTHUHBI MUpPa) Kak €€ HEOTHEMJIEMOT0 KOMIIOHEHTA;

2) BBIpabOTKE y OOYyYaroImMXCs T'YMaHHCTHYECKMX OTHOIICHUH W 3KOJOTHYECKU
IPaMOTHOTO TIOBEACHUS B OBITY U TPYIOBOM JAESITENILHOCTH, HPABCTBEHHOIO
COBEPIIEHCTBOBAHUS UPA3BUTHUS JTUYHOCTU OOYUAIOIINXCS;

3) moHMMaHHEe OOIIECTBEHHOM MOTPEOHOCTH Y OOYYAIOMIMXCSA B Pa3BUTUU XUMUHU
Y XUMUYECKOU MTPOMBITIINIEHHOCTH;

4) popmupoBaHKe y 00YUAIOMIMXCIOTHOIICHUS K XMMHH KaK BO3MOXHOU 00J1acTH
podecCHoHaIbHOMN MOATOTOBKH UITPAKTHYCCKON JIeITEIIbHOCTH,

5) dopMmupoBaHHE YCHENIHOTO y4YacTHUS B  IYOJWYHOM  IPEACTABICHHH
PE3yIbTATOB SKCIEPUMEHTAIBHON U HCCIIEI0BATEIbCKON JEATENbHOCTH,;

6) ydacTrie B XMMHYCCKHAX OJUMITHAIAX DPA3JIMYHBIX YPOBHEH B COOTBETCTBUH C
KETaeMbIMU pe3ysibTaTaMU U aJIeKBaTHOM CaMOOLEHKOM COOCTBEHHBIX
BO3MOYKHOCTEH;

7) WCTONB30BaHUE XUMHUYCCKIX 3HAHUH JIJIs1 00BICHEHUSIOCOOCHHOCTEH 00OBEKTOB

Y MPOLIECCOB MPUPOAHOM, COUNANBHOM, KYJIBTYPHOU, TEXHUYECKOUN CPELBI;



8) moHMMaHWE IICHHOCTH XHWMHYECKOTO SI3bIKa, BBIPAKEHHOIO B BepOabHOM
Y 3HaKOBOM (popmax, KaK COCTAaBHOW YAaCTH PEUYEBOUN KYIbTYpbl COBPEMEHHOTO
CIIELUAIIMCTA BHICOKOW KBaTM(PUKAIIUY.

OO01masi XxapakTepucTUKa Kypca
ConepxaHueyriyoJI€HHOTO Kypca XUMHUU B CpeHel (TTOJIHOM) IITKOJIE CTPOUTCS Ha
OCHOBE H3YyYEHMSCOCTABA M CTPOCHMUS BEIIECTB, 3aBUCHMOCTH HUX CBOWCTB OT
CTpOEHUS, TMPAKTUYECKOr0 3HAYEHUs OSTUX CBOMCTB, a TakKXke CIOCOOOB
71a00paTOPHOTO U MPOMBIIIJIEHHOTO MOJYyYEeHHUS BaXKHEUIIIMX BEIICCTB, W3YUYCHUS
3aKOHOMEPHOCTEH XMMHUYECKUX MPOIIECCOB U MyTell ymnpasieHus uMmu. OCHOBHbBIC
cojJiepKaTeNibHbIe JUHUU paboveil mporpaMMal:

e «Bewjecmeo» — cuctemMa 3HaHHM O COCTaBE€ U CTPOCHUM BEIIECTB, HUX
CBOMCTBax ¥ OMOJIOTrMYECKOM 3HAYCHUH;

o «Xumuueckan peaxkyua» — CUCTEMa 3HAHUU 00 YCJIOBHUSX NPOTEKAHMS
XUMHYECKUXIIPOIIECCOB U CIIOCO0aX YIpaBiIeHUS UMHU,

o «llpumenenue eeujecme» — crucTeMa 3HaHUM O MPAKTUYECKOM NMPUMEHEHUU
BEIIECTB HAa OCHOBE UX CBOMCTB W UX 3HA4YeHHs B OBITOBOM U
IIPOU3BOJICTBEHHOM chepax;

o «llonyuenue sewiecme» — cucteMa 3HaAHUU 0 XUMUYECKHX
POU3BOJCTBEHHBIX MPOLECCAX;

o «A3biKk Xumuu» — CUCTEMa 3HAHUM O HOMEHKJIAType HEOPraHMYEeCKUX O
OpraHUYECKUX COCAUHEHUW U XMMHUYECKOW TEPMHHOJIOTHH, a TakKe yYMEHHUE
OoTpakaTh HMX C TMOMOIIBI0 XMMHYECKOW CHMBOJWKH (3HAKOB, (opmMyn u
YpaBHEHHI1); HABBIKOB TMepeBoja uWH(MopManmum ¢ sA3bIka XAMHUH —Ha
€CTECTBEHHBIN 1 00OpaTHO

e «Konuuecmeennvie omunouwenua» — CUCTEMa PACYETHBIX YMEHHUIM U HABBIKOB
JUISl XapaKTEPUCTUKU B3aMMOCBSI3M KaU€CTBEHHOW M KOJHUYECTBEHHON CTOPOH

XUMHUYECKHX 00BEKTOB (BEIIECTB, MATEPUAJIOB U IIPOIECCOB);



o «Teopusn u NPAKMUKa» — B3aUMOCBSI3b  TEOPETHYCCKHX  3HAHUU
U XUMHYECKOTO DJKCIEPUMEHTa KaK KPUTEpHsi HCTHHHOCTH M HMCTOYHHKA
MTO3HAHUA.

MecTo npeaMeTa B y4eOHOM IJIaHe

®denepanbHblii TOCYIapCTBEHHBIN 00pa30BaTENbHBIN CTaHAAPT MPEAYCMATPUBAET

M3yUeHHUE Kypca XUMHUU B cpeaHed (MOJIHOM) IIKOoJIe KaK COCTAaBHOW dYacTu

npeaMeTHOH o00acTh «EcTecTBeHHO-HAYYHBIC TTPEIMETHD.

JlanHast pabouass mporpaMma TpeJHa3HaueHa i1 OOydYaroIIUXCs, KOTOPBIC

BBIOpATM XUMHIO JIJIS U3y4YEHUS Ha yriyOJa€HHOM YpOBHE.

Ota mporpamMma IO XUMHUU JJIs CpeaHero (MOJHOTO) o0Iiero oOpa3oBaHUsS Ha

yriay0ia€HHOM ypOBHE cocTaBiieHa u3 pacuéra 3 u B Hejemo (204 4 3a nBa roga

oOydenus). Takke IpeayCMOTPEHO M3yUYeHHUE TIpeaMeTa U3 pacuyéTa S 4 B HEJCIO

(340u 3a nBa roma OOyueHMs) 3a CUET INKOJIBHOIO KOMITIOHCHTA B INKOJaX H

KJ1accax XxuMmuueckoro npoduis. Hopma BpemeHu uist KaxKI0i TeMbl B IPOrpaMMe

yKa3zaHa yepes3 Jpo0b.

Pe3ybTaThl 0OCBOEHMS Kypca

JlesiTenbHOCTh yuuTeNs B OOy4eHUH XMMHH B CpelHed (IOJHOM) MIKOJIe JOJIKHA

OBITh HaIlpaBlieHA Ha JOCTIKCHHE OOYYAIOMIMMUCS CICAYIOMIUX JIUYHOCHHBIX

Ppe3yibmamog:.

1) B IICHHOCTHO-OPHUEHTAI[HOHHOMN cepe — 0cosHanue POCCUNCKON IpaskIaHCKOM
UJACHTUYHOCTH, MMATPUOTU3MA, YYBCTBA TOPJOCTH 32 POCCUUCKYIO XMMHYECKYIO
HayKYy,

2) B TpymoBoil chepe — 2comosHocmb K OCO3HAHHOMY BBIOOPY IaJbHEHTIICH
o0pa3oBaTeIbHOM TPACKTOPUU B BBICIICH IIKOJE, T/I€ XUMHUS SBISETCS
pOGUINPYIOMIEH TUCIUTIITHNHOM;

3) B mo3HABaTEbHON (KOTHUTUBHOW, WHTEIUICKTyallbHOW) chepe — ymerue
VIOPaBIATh  CBOCH  TO3HABATEIBHOW  JCSATENBHOCTBIO,  20MOBHOCHIb
u cnocoonocms K O00pa3oBaHUIO, B TOM YHCIe camM0oo0pa3oBaHUIO, Ha
MPOTSHKEHUH BCEH JKU3HHW; CO3HATEIHHOE OTHOIICHHE K HEMPEPHIBHOMY

00pa30BaHUIO KaK YCJIOBHIO YCHENTHOW MPOo(eCcCHOHAIBHON U OOIIECTBEHHOM
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4)

IESATEIbHOCTH; Gopmuposanue HABbIKOB HKCIIEPUMEHTATBHOM
1 UCCJIEI0BATEIbCKON AEATENbHOCTH; yyacmue B MyOIMYHOM IPEACTABICHUH
pE3yJIbTATOB CAMOCTOSITENIbHOW I103HABATENIBHON JEATEIbHOCTH; yuacmue
B IPOQUIBHBIX  OJUMIIMAJAX  pPA3NIMYHBIX YPOBHEH B  COOTBETCTBUU
C )KeJIaeMbIMU pe3yJibTaTaMU U aJIeKBaTHOM CaMOOLEHKOW COOCTBEHHBIX
BO3MOXKHOCTEH;

B cdepe 310pOBbECOEPEKEHUS] — HpuHaAmue u peanusayus LIEHHOCTEH
310pOBOr0 M 0e30MacHoro olpa3a >KU3HU, Henpusmue BPEIHbIX MPHUBBIUEK
(KypeHusi, ynoTpeOseHus alKoroisi, HAPKOTUKOB) OJarojaps 3HAaHUIO CBOMCTB
HApKOJIOTMYECKUX W HAPKOTHUUYECKUX BEILECTB; COOJIOJICHHE MPABUJ TEXHUKHU
6e3omacHOCTH B Tpoliecce padOThl C BEIIECTBAMHU, MaTepuaiaMu B y4eOHOU

(Hay4HOI1) 1abopaTopuu U Ha MPOU3BOJICTBE.

Memanpeomemnvimu pe3ynbmamamu 0OCBOCHUS BBIITYCKHUKAMU CTYTICHH

cpeanero (MoJHOTo) 00IIero 00pa3oBaHus Kypca XUMHUU SIBIISTFOTCS .

1)

2)

3)

UCNONb306aHUe YMCHHW W HAaBBIKOB PA3IMYHBIX BHJOB IO3HABATEIBHOMN
JESITEeIPHOCTH, TPHUMEHEHHE OCHOBHBIX METOJOB TO3HAHUS (CHCTEMHO-
MH(QOPMAIIMOHHBIA  aHaNW3,  HAONIOJeHWe, H3MEpPEHHE,  MPOBEICHUC
OKCICPUMEHTA, MOJCIMPOBAHUE, HCCICAOBATEIbCKAs JIEATCIBHOCTD) IS
U3YUYCHHS PA3JINIHBIX CTOPOH OKPYXKAIOIIEH TeHCTBUTEIIBHOCTH;

6la0eHue OCHOBHBIMH HHTCJUICKTYyaJbHBIMU OINEpalusIMu: (HOpMYyITUpOBKa
THIIOTEe3, aHaJM3 W CHHTE3, CPaBHGHHWE U CHCTeMaru3anus, 0000ImeHue
Y KOHKPETHU3allMs, BBISIBICHHE MPUYNHHO-CICACTBCHHBIX CBS3€H M TIOMCK
aHAJIOTOB;

no3HaHue OOBEKTOB OKPYKAIOIIETO MHpa OT OOIIero depe3 OCOoOeHHOE

K CIMHUYHOMY,

4) ymenue TEHEpUPOBATh MIACHU M ONPEICIATh CPEACTBA, HCOOXOIUMBIC IS HMX

pean3anuu;

5) ymenue omnpenenaTtb eI W 3aJa4d JEATEIBHOCTH, BBIOMpATh CpEICTBA

pcaim3aliii OCJIKM U IIPUMCHATDh UX Ha IIPAKTHUKC,



6) ucnonvzosanue Pa3NMUYHBIX WCTOYHUKOB JIIS TIONYYCHUS XUMHUYCCKOM
uH(popMaIi, TOHUMAaHUE 3aBUCUMOCTH COZEPKaHUsA U (POPMBI IIPEICTABICHUS
uH(pOpMaIK OT LeJIel KOMMYHHUKAIlMU U aJpecara;

7) ymenue TPOAYKTUBHO OOWIAThCS H  B3aMMOJCHCTBOBATH B  IMPOIECCE
COBMECTHOW JIESTEIBHOCTH, YYUTHIBaTh NO3WLHMH JPYTUX YYaCTHUKOB
JeSATENbHOCTH, 3P(HEKTUBHO pa3pemiaTh KOHMIUKTHI;

8) eomosnocms W CHOCOOHOCTH K  CAMOCTOSITENIBHOW — MH(OPMAIMOHHO-
NO3HABATENIbHON  AEATEIBHOCTH, BKIKOYAs YMEHHE  OPUEHTHPOBATHCS
B Pa3JMYHbIX  HCTOYHUKAX  HMHPOpPMAIIMH, KpUTUYECKH  OLICHUBATh
U MHTEPIIPETUPOBATH HHPOPMALIUIO, TTIOTYYAEMYIO U3 PA3IMYHBIX UCTOUYHUKOB;

9) ymenue WMCHONB30BaTh CPEACTBA MH(POPMAIMOHHBIX M KOMMYHHUKAIIMOHHBIX
texHojoruii (manee — UKT) B pemieHuun KOTHUTHBHBIX, KOMMYHHUKATHUBHBIX
Y OpraHU3alMOHHBIX 33J1a4 C COOMI0ACHUEM TpeOOBaHUM IPrOHOMHUKH, TEXHUKHU
0€30MacCHOCTH, TUTHEHBI, PECYPCOCOEPEKEHNs], IPABOBBIX M ITHUECKUX HOPM,
HOpPM MH(QOPMAIMOHHOM 0€301acHOCTH;

10) radenue SI3BIKOBBIMH CPEICTBAMH, BKJIIOYAsh M SI3bIK XHMUU — yMCHHE
JACHO, JIOTMYHO M TOYHO MH3JaraTb CBOK TOYKY 3pEHUSA, MCIOJIb30BaTh
aZICKBAaTHBIE SI3BIKOBBIE CPEICTBA, B TOM YHCJIE U CHUMBOJIBHBIE (XMMHYECKUE
3HaKH, (HOPMYJIbI U YPaBHEHHUS).

Ilpeomemuvimu pezynomamamu N3y4eHs: XMMUU Ha yriyOJ€HHOM ypOBHE Ha
CTYNEHHU cpeaHero (IOJTHOro) obmero o0pa3oBaHus SBISIOTCS:

1) 3wanue (nonumanue) XxapakmepuviX NPUSHAKOBEANCHEUWUX XUMUUECKUX
NOHAMUY: BEIECTBO, XUMUYECKUN DJIEMEHT, aTOM, MOJIEKYJIa, OTHOCUTEIbHBIE
QTOMHBIE W MOJIEKYJIIDHBIE MAacChbl, HOH, HW30TOIbI, XHMHYECKas CB3b
(KOBaJICHTHAs MOJSIpHAs U HEMOJISIpHAsA, MOHHAsA, METAJUIMYECKas, BOAOPOIHA),
ANEKTPOOTPULIATENIBHOCTD, AJUIOTPONMS, BAJIEHTHOCTb, CTEIIEHb OKHUCIICHHS,
MOJIb, MOJISIpHas ~ Macca, MOJSpHbIH  00BEM, BeHIECTBA  HMOHHOTO,
MOJIEKYJISIPHOTO W HEMOJIEKYJSIPHOTOCTPOECHUS, PAaCTBOPBI, AJIEKTPOJIUTHI
Y HEDJIEKTPOJIUTBI, AJIEKTPOJIUTHYECKA JUCCOLUMALNS, TUAPOIN3, OKHUCINUTEIb

1 BOCCTAHOBUTCIIb, OKHCJICHHUC KW BOCCTAHOBJICHHC, OJJICKTPOJIN3, CKOPOCTH
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XUMUYECKOW pEeaKiuu, KaTalu3aTopbl M KaTalu3, 00paTUMOCTh XMUMHUYECKHX
peakiuii, XUMUYECKOe PAaBHOBECUE, CMEIIICHUE PaBHOBECHUS, TETUIOBOM d(PdekT
peakiuu, YriaepoJHbId  CcKeneT, (yHKIUMOHAIbHAs TCpYINa, HU3OMEPUs
(cTpykTypHass W TPOCTPAHCTBEHHAas) W TOMOJIOTHS, OCHOBHBIC THIIbI
(coenmuHeHMs, Pa3NOXKEHUs, 3aMelleHus, OOMEeHa), BHJAbl (TUIPUPOBAHUS
U JCTUAPUPOBAHUS,  TUApaTallud W JIeTUApaTalud,  MOJUMEpU3aluu
U JICTIOJIMMEPU3AIMY, TOJMKOHJICHCAIUM W HW30MEpPHU3AlMH, KATaIUTHUYECKHE
U HEKATAIUTHUYECKHUE, TOMOT€HHBIE U TE€TEPOreHHbIE) U Pa3HOBUIHOCTHU
(bepMmeHTAaTHBHBIC, TOPEHUS, dITePU(PHUKAIIUN, KPEKHUHTa, pu(OPMHHTa) peaKIni
B HEOPraHMYeCKOW M OPraHMuYeCKOW XHUMHH, TOJUMEpPbI, OHOJOTHUYECKHU
AKTUBHBIC COCTMHEHUS;

2) ebisiGNeHUE 63AUMOCEA3U XUMUYECKUX NOHAMUUIIS OOBICHEHHUS COCTaBa,
CTPOCHMSI, CBOMCTB OTJEIbHBIX XUMHUYECKUX OOBEKTOB U SIBJICHUI;
3)npumenenue OCHOBHBLIX NOJIONCEHUN XUMUYECKUX MeOopUli:TEOPUH CTPOCHUS
aToMa M XHUMHUYECKON CBSI3M, NEPUOJUUYECKOrO 3aKOHA U MEPUOAUMYECKOU
CHUCTEMBI XUMHUUYECKUX AJIEMEHTOB J. 1. Menneneena, TEOpUHU
AJIEKTPOJIUTHYECKON JUCCOLMAIMA, TPOTOHHOW TEOPUHU, TEOPUUCTPOCHUS
OPraHUYECKUX COCIUHCHUW, 3aKOHOMEPHOCTEW XUMHUYECKOU KUHETUKU — ISt
aHaJiu3a COCTaBa, CTPOCHUS U CBOMCTB BEILIECTB W MPOTEKAHUS XUMUUYECKUX
peaxkiuu;

4) ymenue knaccuguuyuposams HeOpPraHMISCKNUE U OPTAHNICCKUE BEIISCTBA
0 Pa3JIMYHBIM OCHOBAHUSIM;

5) ycmanoenenue é3aumocesazeii MEXIay COCTaBOM, CTPOCHHEM, CBOMCTBAMH,
MPAKTUYECKUM MPUMEHEHUEM U TIOJTyYCHUEM Ba)KHEHUIIIUX BEIICCTB,;

6) 3HAHUEOCHOB XUmMuueckKou HOMEHK1amypbl (TpuBHANTBHOM
U MEXKJIyHApOJHON) # yMeHue HA3BaTh HEOPraHUYECKHE U OPraHUYECKHE
coennHeHus 1Mo GopmyIe, ¥ Hao0opoT;

7) onpeoeJieHue .BaJeHTHOCTH, CTETeHU OKHCIICHUS XUMHAYECKUX
3JIEMEHTOB,3apsI/I0B HOHOB;BUJIOB XUMUYECKUX CBA3€H B COCIMHEHUSX U TUIOB

KPUCTAJUIMYECKUX PEIETOK;IPOCTPAHCTBEHHOIO CTPOCHUSI MOJIEKYJI, THIIA
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TUAPOJIN3a M XapakKTepa Cpelabl BOJHBIX pPAacCTBOPOB COJIEH; OKHUCIUTENA
Y BOCCTAHOBUTEJS ;IPOLIECCOB OKHCJICHHUS u BOCCTAHOBJICHHS,
MPUHAIEKHOCTA  BEHIECTB K  PA3JIUYHBIM  KJIACCAMHEOPraHUYECKUX U
OpPraHMYEeCKUX COEAUHEHUM; TOMOJIOTOB M H30MEPOB; THUIIOB, BHUIOB H
Pa3HOBUIHOCTEN XMMMYECKUX PEAKUMHU B HEOPraHUYECKOM U OpPraHUYECKOU
XUMUHU;

8) ymenue xapakmepuzoeams.:

— S-, p- u d-ameMeHTBI 1O WX TOJOXKEHHUIO B IEPUOJUYCCKOMCHCTEME
1. 1. Menpaeneena;

—001II1e XUMHUUYECKHE CBOMCTBA MTPOCTHIX BEIIECTB — METAJIOB U HEMETAIIOB;
—XUMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOBHEOPTAaHMUYECKHUX M OPraHUYECKHUX
COEJMHEHMH B IUIaHE OOIIEr0, 0COOEHHOTO H €IMHUYHOIO;

9) obwscnenue:

—3aBUCHUMOCTH CBOMCTB XUMHAYECKUX AIIEMEHTOB " ux
COEIMHEHUNOT MOJIOKEHHUS AJE€MEHTa B NEPUOINYECKON
cucteme/l. 1. Menaeneena;

—TMPUPOJIBI  XUMHUYECKOW CBsI3M (MOHHOM, KOBaJICHTHOM,METANTMYECKOM,
BOJIOPOJIHOM );

—3aBUCHMOCTH CBOMCTB HEOPraHMYECKHX M OpPraHUYECKUX BEIIECTBOT HX
COCTaBa U CTPOCHUS;

—CYIIHOCTH HW3YYEHHBIX BHUJOB XUMHUYECKUX PEAKLUUN:IIEKTPOIUTHIECKON
U CCOLMALINK, HOHHOTO OOMEHAa,0KUCIUTEIbHO-BOCCTAHOBUTENbHBIX;
—BIMSHUS ~ Pa3NUYHBIX (AKTOPOB HA  CKOPOCTh  XUMHYECKOUPEAKIIHH
Y Ha CMEILIEHUE XUMHUYECKOI0 PABHOBECHS,;

— MEXaHH3MOB MIPOTEKAHUS peakuuin MEKTY OpraHu4eCKUMH
Y HEOPraHUYECKUMU BEIIECTBAMU;

10) ymenue:

— COCTaBJATb YPABHEHUSI OKHUCJIUTEIbHO-BOCCTAHOBHUTEIBHBIX  PEAKIIHI
C IOMOIIIBIO METO/Ia AIEKTPOHHOTO OanaHca;

— IPOBOJIUTH PACUETHI IO XUMUYECKUM (POPMYJIaM U YPaBHEHUSIM;
10



— TPOBOJUTH XUMHUYECKUN DKCIEPUMEHT (Ja0opaTopHble W MPaKTUUECKHUE

paboThl) ¢ coboeHrneM TpeOOBaHUM K MpaBUIaM TEXHUKHU O€30MacHOCTH TIPHU

paboTe B XMUMUYECKOM KabuHeTe (J1abopaTopun).

Copepxkanue Kypca

Kypc u€Tko pgenutcss Ha JBE YacTH COOTBETCTBEHHO ToOJaM OOy4YeHHS:
oprannueckyro xumuto (10 knace) u obmyro xumuto (11 kmacc).
Kypc 10 knacca HaunHaeTcs CO 3HAKOMCTBA C MPEAMETOM OpPraHMYE€CKOW XHWMUH,
U3Y4YEHUs TEOPUU CTPOCHUsI opraHuueckux coeauHeHuid A. M. byrnepoa u
ruopuaIM3alud aTOMHBIX OpOuTanell. 3aTeM paccMaTpPUBAIOTCS KiacCUpUKAIIUS
OpraHUYeCKUX  COCJAMHEHUN, NPUHIIUIBI HUX HOMEHKJIATYpbl, a TakKXKe
KJ1accu(puKaIus peakiyuii B OpraHM4ecKod XUMHUH.
[lepBoHauanbHbIE TEOPETHYECKUE 3HAHMUS Jajee MHOTOKPATHO 3aKpEeIUISIOTCS
U Pa3BUBAIOTCS TP HM3YYCHUU KJIACCOB OPTraHMYECKUX COCAMHEHUNU OT
YIIE€BOJOPOIOB 10 a30TCOAEPKAIINX COEAUHEHUN U TIOJTUMEPOB.
Takoe mnocTpoeHHe Kypca IO3BOJIIET B IIOJHOM MeEpe HE TOJBKO IIHPOKO
UCIIONIb30BaTh  JCAYKTUBHBIA MOAX0oA B oO0ydeHun xumuu 10 kiacca, HO U
peanu3oBaTh HACK TEHETHYECKON CBA3M  MEXAY KiaccaMd OpPraHMYeCKUX
COEeIMHEHUMH.
Oco0oe BHHMaHHE B Kypce€ OPraHMYECKOM XHMHH YAEIEHO CIIOXKHBIM JUIs
NOHUMAaHHUS BOIIPOCAaM: B3aMMHOMY BIIHSHHUIO aTOMOB B MOJIEKYJIaxX, B TOM YHCIIE
JUIsl TIpEJCKa3aHHWsl  CBOWMCTB COEJUMHEHMI; MEXaHM3MaM U 3aKOHOMEPHOCTSAM
MPOTEKAHUS XMUMHYECKUX PpEeaKIHMii, 4To0 HEO0OXOIWMO JUIsi TPOTHO3HUPOBAHUS
MPOAYKTOB; MPOCTPAHCTBEHHOMY CTPOEHHUIO YIJIEBOJAOB, AMUHOB, aMHUHOKHCIIOT,
OEJIKOB M HYKJIEHHOBBIX KHUCIIOT.
Kypc 11 knacca HadyvHAETCA C PACCMOTPEHHUS CIIOXKHOIO CTPOCHHS aToma Ha
OCHOBE KBAaHTOBO-MEXAHMYECKHX MPEACTABICHUA O CTPOCHUU €ro sapa u
AIEKTPOHHON 00OJOUKH, a TAaKKe SASPHBIX peakiuid. Takas Teopermdeckas 0asza
MO3BOJIIET HA JAPYTOM YPOBHE M3YYUTh NEPUOAUYECKHUIN 3aKOH U MEPUOJAHUECKYIO
cucTteMy XuMHu4Yeckux asneMmeHToB [[. M. MeHnneneeBa u emé pa3 OLECHUTH €ro

HaquBIfI IIOoABUI', HA HCCKOJIBKO I[GCHTI/IJIGTI/Iﬁ OIICPCAUBHICTO HAYYHYIO MBICJIb.
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3aTeM M3y4yaeTcsi CTPOCHHE BEIIECTBA, OCHOBHBIE THUIbl XHUMUYECKOW CBS3H.
3HaHUS y4YalllUXCSl «XMUMUH B CTaTHUKE» JOIMOJHSAIOTCS CBEICHUSIMH O
KOMIUIEKCHBIX COCIMHEHUSIX W JUCIEPCHBIX cucTteMax. JlormuHo panee
paccMaTpUBalOTCsl TaKWe TOMOIEHHBIE CHUCTEMBI, KaK pacTBOPhl U CIIOCOOBI
BBIPAYKEHUSI KOHLICHTPAIIMU B HUX.

N3ydeHne OCHOB XUMHUYECKOW TEPMOJWHAMUKH, TMOHATHUM OO0 OHHTAIBIUU U
SHTPOINHH, 3aKOHOB ['ecca, TO3BOJSAIOT Ha Oojiee BHICOKOM YpPOBHE H3YyYHUTh
3aKOHOMEPHOCTH TPOTEKAHUS XUMHUYECKUX PpPeaKiu u (PU3NKO-XUMUYECKHUX
MPOIIECCOB.

XUMUYECKHME PEaKIMd B pPaCTBOpPaX pACCMATPUBAIOTCA TAaKXKE  HAa HOBOM
TEOPETUUECKOM YPOBHE IOCJE BBEACHHUS IMOHATUS O BOJAOPOJHOM IIOKa3zaTesle U
U3Y4YEHUs TPOTOJUTUYECKOM TEOpUM KHUCIOT U oOcHOBaHWi. (OO0o6maTcs
CBEJICHUS O HEOPraHMYECKUX U OPraHMYECKUX KHUCIOTaX M OCHOBAHHUSX B CBETE
MPOTOJIUTUYECKON TEOPUH U TEOPHUM DIICKTPOJIUTUUYECCKON TUCCOUMALNM, A TAKKE
COJIEW B CBETE TEOPHUU DIICKTPOIUTUYECKON JUCCOLUAIMH.

OtnenbHasi riaaBa MOCBSIIEHA OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIM MPOIIECCAM, B
TOM YMCJI€ METOJaM COCTABJICHUS YPABHEHUWM W BJICKTPOJIU3Y, KOTOPHIE BayKHBI
IJIg YCHENIHOW CHAa4yd HUTOTOBOTO 3K3aMEHA. bOJbIlIoe BHHUMaHWE B 3TOM TIJIaBeE
YICICHO M XUMHUYECKHMM HCTOYHHKAM TOKa, 0€3 KOTOPBIX CIIOKHO IMPEICTaBUThH
COBpPEMEHHOE OOIIECTBO.

XUMHSI HEMETAUIOB M METAJUIOB, BAXXHEHIIUX MPEACTABUTEJIEH 3THUX KIIACCOB
BEIIECTB M HUX COCAMHEHHM H3y4aeTcsi B CHUCTEME (COCTaB <> CTPOCHHUE <>
CBOWCTBa <> TMPUMEHEHUE <> TIOJY4YCHUE <> HaAXOXJICHUE B TIPUPOJIEC) H
paccMaTpUBETCS B €AUHOW CBA3U OPraHUYECKOW U HEOPTaHUYECKON XUMHM. Takum
o0pa3oM peanu3yeTcs TJIaBHAs WIS Kypca — EIMHCTBO JKHBOTO W HEKHUBOTO
MaTepHUaibHOTO0 MUPA, OIMMMCHIBAEMOTO OOIIMMH 3aKOHAMH XHUMHH.

PackpbITh posip XUMHUUYECKOM HAYKH, KaK MPOU3BOAUTEIIBHON CHUJIBI COBPEMEHHOIO

oO11iecTBa MO3BOJISIET TU1aBa 3aBepiuaromas kype 11 kmacca «Xumust 1 001IECTBOY.
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Oprannyeckas xumus. 10 kiace
TEMA 1. HAYAJIBHBIE NIOHATUSIOPTAHUYECKOM XUMUHU
(13/184).
IIpeamer opranmyeckoit xumuu. Oprannyeckue BemecTBa.Uto wu3yyaer
oprannyeckass xumus. KpaTkuii odYepk pa3BUTUA OPraHUYECKOW XHUMUHU.
CpaBHEHHE HEOPraHMYECKUMX W OpraHnyeckux BemiecTB. CHocoOHOCTh aTOMOB
yIiepo/ia COEAUHATHCA B PA3JIMYHbIE LIENHU. YTJIEBOAOPOABl U HUX IMPOU3BOJIHBIC.
[TonsTne o 3amecTurene.
Teopusi crpoeHusi opranudeckux coeauHeHuid A. M. ByrtaepoBa. Ilonsitue
BajieHTHOCTU. Pabotel @. A. Kekyne. Pons A. M. bytnepoBa B co3gaHuu TeOpHUH
CTPOEHHMSI OPTaHUYECKUX COeTMHEHUI. E€ OCHOBHBIE MOJI0KEHUS.
[IpuunHbl MHOTOOOpa3us OPraHWYECKUX COEIUHEHUN: 00pa30BaHHE OIMHAPHBIX,
JBOMHBIX M TPOMHBIX CBSI3€M MEXKAYy aroMaMu yriepoga. M3omepus.
OMnupuyeckas, MOJEKyIsipHas U CTPYKTypHas (GOpMYyJbl OpPraHHYECKHX
COEeIMHEHUMH.
Konuenuusi rudpuansanuu atoMHbIX opouTasnein. CtpoeHue atoma yriepoja: S-
u p-opOutanu, TUNB UX TuOpuau3zanmuu. OOpa3oBaHHE KOBAJICHTHBIX CBS3EH.
DNEeKTpOHHAS U 3JIEKTPOHHO-Tpaduueckast (GopMysbl aTomMa yriepojaa.
Knaccupuxauus OPraHM4YecKuX  COeJMHEHUM. Knaccudpukamus  mo
AJIEMEHTHOMY COCTaBY: YIJIEBOJOPOJbI, TaJIOT€H-, a30T- U KUCJIOPOACOAEpIKaIINE
OpPraHUYECKUE COCAUHEHUS.
Knaccudpukamuss 1O CTPOSHHMIO YIJIEPOJHOTO CKelleTa: AalMKINYeCKUue M
MUKINYecKue (KapOOIMKINYECKue U TeTEPOLUKINYECKNAE) OpraHuYeCKue
BEILIECTBA.
Knaccudukanusa yriaeBogopoJoB: MpeneibHble (QJIKaHbl W IUKIJIOAJIKaHbI),
HETpeebHbIe (AJIKEHBI, aTKUHBI, a1KaIUEHbI), apECHBI.
Knaccudukarus opraHMuecKHX COEAUHEHUH 10 HaTu4uio (YHKIIMOHAIBHBIX
rpynn  (TUAPOKCUJIbHAS,  KapOOHWJbHAsl, KAapOOKCHWIIbHAS,  HUTPOTPYIIA,
amuHorpymnmna). Cnouptel. Aunbaerunbl. Kertonsl. KapOoHOBbIE — KUCIOTEHI.

Hutpocoennnenusi. AMUHBI.
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IIpyHIMNbI HOMEHKJIATYPbl OpPraHHYecKMX coeauMHeHui. IloHaTne o
XUMHYECKOM HoMeHkiaType. HoMmeHkiatypa TpuBuanbHas (MCTOpUYECKas) U
panroHaIbHAas.

MexayHapoaHas HOMEHKJIAarypa opranudeckux coeaunenuin — IUPAC.
[IpuHOHIIBI COCTABIEHUS HA3BAHUS OPTaHUYECKOIO COEIMHEHUS IO HOMEHKIIATYPE
IUPAC.

Kaaccupukanusa peaxkumii B oprannyveckoid xumuu. [lonstue o cyOcrpare u
pearenre. Knaccudukaius peakuuii Mo CTPYKTYPHBIM HM3MEHEHHUSIM BElIeCTBa:
HPUCOCAMHEHUS (B TOM YHKCIIC MOJUMEPHU3AINH, OTIICIUICHHS (3JICMEHUPOBAHHUS),
3aMeNIEHNs U U30MEPU3ALIUY.

[lonsiTHE ©0 TOMO- U reTepOJIMTUYECKOM pa3pblBaX KOBAaJEHTHOW  CBSI3H,
anekTpoduIax u Hykieopuax.

Knaccubpukanus peakiuii 1o THIY PEaKIHMOHHBIX YACTHIl: paJUKaJbHEIE,
ANEKTPOUIbHBIE U HYKJICO(DUIIbHBIE.

Knaccudukamnuss peakinuii mo M3MEHEHHIO CTENEeHEW OKHUCICHMS: OKUCIEHUS U
BOCCTAaHOBJICHUS.

Knaccudukamuss peakinuii 1Mo 4YacTHBIM NpHU3HAKaM: TaJIOTEHUPOBAHUE W
JerajoreHUpOBaHNEe, THAPUPOBAHHE U JECTUJIPUPOBAHUE, THUApPATALUH U
JOEeruApaTaly, THAPOTAIOTEHUPOBAHUE U JIETUAPOrajJOreHUPOBAHUE.
JdemoncTpanmuun.Komekus opraHuyecKnX BEIIECTB, MATEPUAIOB U HU3JICIIUN W3
Hux.[[lapocrepxHeBble W 00béMHBIE Moxaenu (Momenu Crroapra—bpuriebda)
dTaHoJla W JAWATUIOBOro »¢upa, OyraHa u wu300yTaHa, MeTaHa, OTUJICHA
U aneTuieHa. B3auMo1eicTBUEHATPUsI C 3TAHOJIOM; OTCYTCTBHE B3aUMOJECUCTBUS C
TUATHIOBBIM  ddupom.Monens  OTTalKuWBaHWUS  THOPUIHBIX  opOuTanei
(memMoHCTpalus ¢ MOMOIIBI0 BO3AYIIHBIX MIApoB). JleMOHCTpanmoHHas TaOiuia
«PaznuuHble THOpUAHBIE COCTOSIHUSL aToMa yriepoja». O0pa3lbl OpraHMYEeCKUX
COCMHEHUN  pPa3JIMYHBIX  KJIAcCOB.MoJenn  OpraHHYeCKUX  COEAUHECHUU
C pa3nu4YHbIMU (YHKIIMOHAIBHBIMU TpynnamMu. ['opeHre MeTaHa WM MpOIaH-
OyraHoBOM cmecM W3 ra3oBod 3axuraiku.B3pelB cMecu MeTaHa ¢

xsopoM.Ob6ecrBeYnBaHNEOPOMHOM BO/JIbI sTHiIeHOM. Jlenonumepur3anus
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nonvdTHIIeHa. [ lomydenue stunena neruaparauei TaHoua.

JlabopaTopHblii onbIT.M3roToBIEHNE MOAENEN MOJEKYl — NpPEACTaBUTENEH
Pa3IMYHBIX KJIACCOB OPTraHUYECKUX COCTUHECHUM.

IIpakTuyeckast padoral.KauecTBEeHHBIN aHAIN3 OPraHUYECKUX COCTUHEHUM .
TEMA 2.IIPEJEJIBHBIE YTJIEBOAOPO/ABI (5/9 4)

AJIKaHbl. DJIEKTPOHHOE M NPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJIbl METaHa.
['oMomornueckuit psii aJlkaHOB M UX H30Mepus. [IpoCTpaHCTBEHHOE CTpPOEHHUE
MOJIEKYJT aJIKaHOB (B TOM 4mcIie U KoHpopMephl). HoMeHKIaTypa ajikaHOB.
[IpombInieHHBIE CIOCOOBI  MOJIYYEHHUS! aJKAHOB: KPEKUHT HEPTENPOaYKTOB,
peaKkiusi aJKWJIUPOBAHUS, IOJTYyYEHHE CHUHTETHYECKOro OCEH3MHAa, HarpeBaHue
yriaepoaa B atMocdepe Bogopoja. JlabopatopHbie criocoObl MOMYUYEeHHs aJIKaHOB:
peakuus Bropua, muponu3 coseit kKapOOHOBBIX KHCIOT CO IIEJI0YaMU, THAPOJIN3
KapOua amOMHUHMS.

@u3nyecKkrue CBOICTBAa aJIKaHOB. B3auMMHOE BIMSAHHE aTOMOB B OpPraHMYECKUX
MoJiekynax. [1oJoXuTensHbl U OTpULIATENbHBIN UHAYKTUBHBIE 3 dekThl.[Iporuos
PEaKIMOHHON CMOCOOHOCTM  alKaHOB. MeXaHW3M peaklil  paguKaJIbHOTO
3amenieHud. Peakuuu — paJMKadbHOTO  3aMEUIEHUs: TaJOT€HUPOBAHUE U
HuTpoBanue. Peakunu neruapupoBanusd. Peakiuu okucienus. [[pyrue peakiuu
pa3pylIeHUEM YriepoIHOM nenu. [I[puMeHeHne aikaHoB Ha OCHOBE CBOMCTB.
Huximoankanpl. [OMOJIOTMYECKHN psifi W CTPOCHUE IHUKIOAKIAHOB. Hx
HOMEHKJIaTypa W u3oMmepus. lloHATHE O TPOCTPAHCTBEHHOM HW30MEPHH.
Kondopmeps! niukiorekcana.

CrocoObl MONTy4YeHUsl IMKIOATKAHOB: peKTUuduKanus HedTH, KaTaTHTHUYECKOE
JNETUIpUPOBAHUE apEHOB, BHYTPUMOJIEPYJIsIpHAs peakuus Bropua.

du3nuecKkue U XUMUYECKUE CBOMCTBA IMKIOAKAHOB (PEaKIUU MPUCOCIUHEHUS U
3amenieHus ). [ [puMeHeHue UKI0aKaHOB.

Jemoncrpanuu.lllapocTepxHeBble MOIEIH MOJIEKYJ aJIKAHOB JUISI MJUTIOCTPALUA
cBoOogHOrO BpameHuss BOkpyr cBsism C—C, a Takke 3acIOHEHHOU
1 3aTOPMOXKEHHOU KoH(popmanui staHa. [lonyueHune mertaHa u3 arerata HaTpus

U TUApOKCcUAa Hatpusa. ['opeHue MeTaHa, MpomnaH-OyTaHOBOW cmecHd, mapaduHa
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B YCIIOBUAX M30BITKA M HEJOCTaTKa Kuciopoja.B3pblB cMecu MeraHa cC
BO3yXOM.OTHOIlIEHHE METaHa, NpPONaH-OyTaHOBOM cMecH, OEH3MHAaK OpPOMHOMN
Boze 1 pactBopy KMnOa.

JlabopatopHble onbIThl. M3roToBienre napa@uHUPOBaHHON Oymaru, UCTIbITAHUE
e€ CBOICTB (OTHOIIEHHE K BOJE U XKUpY). OOHapyKeHUe BOJbI, CaXH, YIIEKUCIOrO
rasza B IPOJYKTaxX TOPEHHUsI CBEYH.

TEMA 3. HEIIPEJEJBHBIE YI'JIEBOJOPO/bI (13/22 1)
AJIKeHBI.DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJEKYJbl ATHIIEHA.
['oMonoruueckut  psim U U30MEpUS  AIKEHOB  (YIJIEPOJHOTO  CKeJeTa,
FEOMETPUYECKAs WIH YUC-MpaHC-U30MEpUs, TIOJOKEHUS JIBOMHOW CBS3H,
MexkiaccoBasi). HomeHkiatypa ajkeHOB.

[IpoMbllIeHHBIE CIOCOOBI MONIYYEHUS! AJIKEHOB: KPEKUHI aJKaHOB, BXOISIINX B
cocTaB He(THM U TOMYTHOTO HEPTIHOTO Tasza, IETHIPUPOBAHME IMPEACIIbHBIX
YIJII€BOJIOPOJIOB.

JlaGopaTtopHbie CMOCOOBI TOJIYYEHHS] QJIKEHOB: PEAKIUU AIMMHUHUPOBAHUS
(meranmoreHuUpoBaHUE),  JErHApaTanus  CHOUPTOB U JIETAJIOT€HUPOBAHHE
UTaJOT€HAJIKaHOB, a TaKXe JEeTrUApOrajJoreHUPOBAHUE TaJOT€HONPOU3BOIHBIX
npeaeabHbIX YIIIeBOA0po10B. [IpaBuiio 3aiiiena.

dusnyecKue CBOMCTBA aJIKEHOB.

B3anMHOe BIIMSIHHE aTOMOB B OpraHUYECKUX MOJIeKyIax. Me3oMepHbIit 2hPexKT.
[IporHO3  peakIMOHHOW  CHOCOOHOCTH  aJKEeHOB.  MeXaHM3M  peakiui
AIIEKTPO(PUIBHOTO MPUCOETUHEHUS.

Peakuuu mnpucOeNUHEHUS  AJKEHOB: TaJOr€HUpPOBAHUE, TUAPUPOBAHMUE,
TUApPOrajoreHupoBaHue, ruaparanus, nonumepusanus. [IpaBuno MapkoBHUKOBA.
Peakuuu oxucnenuss ankeHoB KMnOs (peakuusi Barnepa) B BOmHOW U
CEepHOKHCIION cpene.l[puMeHeHne aTKeHOB Ha OCHOBE CBOMCTB.
BeicokoMmouiekyasipabiecoenHeHUs1. CTpOEHNE TOJMMEPOB: MOHOMED, MOJIUMED,
AJIEMEHTApPHOE 3BEHO, CTENIEHD MTOJIMMEPU3ALINH.

JIunelinble, pa3BeTBIEHHbBIC U CETYAThIC (CIIUTHIC) ouMephl. CTepeoperyspHbie

Y HECTEPEOPETYIIAPHBIE TTOJIMMEPHI.
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OTHOILIIEHUE TOJUMEPOB K HArpe€BaHUIO: TEPMOIUIACTUYHBIE U TEPMOPEAKTUBHBIC
MOJIUMEPBL.

[Tonumepsl Ha OCHOBE STUJIEHOBBIX YTJIEBOAOPOIOB u 104
MIPOU3BOIHBIX: TTOJIMATUIICH, MOJUIIPONUIICH, MTOTUTETPAPTOPITUIICH

Y TMOJIMBUHUWIXJIOPUL.

Aaxkaauenbl. Kiiaccupukanus  IHEHOBBIX  YIVIEBOJOPOJOB:  U30JUPOBAHHEIE,
KyMYJIUPOBAHHBIE U COMPSIKEHHBIE.

Homenknatypa u wu30Mepus JHEHOBBIX  YIVIEBOJAOPOAOB  (MeXKIaccoBas,
YIJIEPOIHOTO CKeJIeTa, B3aUMHOTO TOJIOKEHHUS KPaTHBIX CBSI3€H, reoMeTpruyecKkas).
Ctpoenne conpsKEHHBIX alKaJIueHOB.

Crioco0sI MOJTy4YeHUS aJIKaIMCHOB: JETUIPUPOBAHUE aJIKaHOB,
peakius Jlebenena, neruaporaloreHUPOBAHKE TUTAIOTCHAIKAHOB.

®u3nYeCcKue CBOMCTBA JIMEHOBBIX YTJIEBOAOPOJOB. XHMHYECKHE CBOMCTBA
IUEHOBBIX  YIJIEBOJOPOJOB:  pEaKIUMU  MPUCOCIWHEHUS, OKUCICHHUS U
NOJIMMEPHU3allud — U OCOOCHHOCTH WX MpoTekaHus. HaxoxxneHue B mpupoje M
IPUMEHEHHE AJIKaJuEHOB. TepIieHBbI.

Onacromepsl. HarypanbHblil KaydyK, Kak OPOIYKT NOJMMEPHU3ALMHN H30MpPEHA.
Cunrernueckue Kayuyku: OyragueHoBwlii kayuyyk (CBK), nuBMHMIIOBBIH,
W30IPEHOBBIN, XJIOPOTIPEHOBBIN, OyTaIUEeH-CTUPOILHBIN. Bynkanuzamms
Kay4yKOB: p€3UHBI M 20OHHUT.

AJIKMHBI. DJIIEKTPOHHOE ¥ IPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJIbI allETUIICHA.
I'omonoruueckuil psii ¥ U30MEPUST AIKUHOB (YIJIEPOAHOTO CKEJETa, MOJOXKEHUS
TPOMHOM CBS3M, MEXKIaccoBasi). HoMeHKkI1aTypa ajqKkuHOB.

CriocoObl ToNTydeHUs alKHHOB: MUPOJIU3 METaHa (B TOM YHCIE M OKHCIUTEIbHBIN
MUPOJIU3 TPUPOJAHOTO Trasza), KApOWUJHBIA METOJ, JETrUAPOraJoreHUPOBAHUE
JIATAJIOT€HAJIKAHOB, B3aMMOJICCTBUE COJIEM allETUJIEHOBBIX YIJIEBOJOPOAOB
(aleTUIEeHU0B) C TaJIOreHATKaHAMM.

Pu3NYECKUe CBOMCTBA AalECTHICHOBBIX YTIIIEBOJOPOAOB.XUMUUYECKHE CBOWCTBA.
Peakuun MIPUCOETUHEHUS (runpupoBaHue, rajoreHupoBaHue,

THAPOTAIOTEHUPOBAHUE, THApATallds, TpUMepu3alus anetwieHa). Peakmus
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KyuepoBa u nmpaBwiio DnbrexoBa. KuciaoTHbsle cBOMCTBA alKUMHOB. ALETHIICHUBI.
Oxkucnenne ankuHOB: pactBopoM KMnO4 u ropenue.

O6nactu TpUMEHEHMsS alleTUJIEHa Ha OCHOBE €ro cBoucTB.  IIpumeHenwue
roMoJIOroB areTuseHa. [lonumepsl Ha OCHOBE aneTwieHa. BuHunaneTuieH.
JemoncTpauuu.O0bEMHBIE MOJIENU YUC-, MPAHC-U30MEPOB ajKeHOB. [lonyuenue
ATUJICHA W3 3TaHOJIa M JI0KA3aTeJIbCTBO €ro HEMpeAeTbHOTO CTPOCHUS (peakinu
¢ OpomHO# Bojoit u pactBopoM KMnOs). OGeciBeunBaHue 3THICHOM OPOMHOI
BOJIbI u pactBopa nepMaHraHara kanus.['opeHue
JTUIeHa.B3auMoieicTBUEaNKaHOB W aJKEHOBC KOHIIEHTPUPOBAHHOM CEpHOM
KUCJIOTON.MoOJenu MOoJIEKyJ alIkaJJueHOB C U30JIMPOBAHHBIMU, KyMYJIUPOBAHHBIMU
U CONPSDKEHHBIMU ~ JIBOMHBIMU  CBsi3siIMU.  Koarynsinusi ~ MJIEYHOTO  COKa
Kay4yKOHOCOB (MoJjouasi, oJlyBaHuUMKa win (ukyca). [lenomumepusamus Kayqyka
U JI0Ka3aTeJIbCTBO HAJUYHUs IBOMHBIX CBSI3€M B MOJIEKYJIaX MOHOMEPOB (peakiuu
¢ OpomHo#t Bosoi u pactBopoM KMnQO4).O3nakomienue ¢ koyiekiuen «Kayayku
U pe3unbl». l[lonyueHnue amnerusneHa u3 kKapoupa kaiblusa.O0BEMHBIE MOJETU
ankuHOB. B3anMoieiicTBue areTuieHa C OpoMHOM
BoJI01. B3anmopelictBueanetunena ¢ pactBopom KMnO4.I'openue anetniieHa.
JlabopaTtopHble onbIThbl. O3HAKOMJICHUE C KOJUIEKIIMEW MOJMMEPHBIX 00pa3lioB
IJIaCTMACC U BOJIOKOH.

IIpakTuyeckass padora 2.IlonydyeHne mMeTaHa W STWIEHA W MCCIEJOBAHHE HX
CBOWCTB.

TEMA 4 APOMATHYECKUEYTJIEBOJAOPOADI (7/12 1)

Apenbl.IlepBrie cBeneHns 00 apoMaTUyecKux coeTMHEHHUsIX. CTpOSHNE MOJIEKYJIbI
OeH30J1a: equHas /-dJIEKTPOHHAS CUCTEMa, U apOMAaTUYECKUN CEKCTET.
'omonornuecknii psa. M3oMmepus B3aMMHOIO PAaCIONIOKEHHS 3aMECTUTENEH B
6en3opHOM Komblle. HoMenkmnarypa apenos. Kcumosmsr.

[TpompbITiuIeHHBIE CTTOCOOBI TTOYYeHHUsST OE€H30J1a M €r0 TOMOJIOTOB: apOMaTH3aIIUS
aJIKaHOB U LIMKJIOAJIKAHOB, TPUMEpHU3alus alleTuieHa (peakius 3eIMHCKOTO).
JlaGopaTopHbie CcOCOOBI MOJTYYEHHS] apeHOB: AJKWJIMPOBaHUE OEH30Ja, MUPOJIU3

COJIE apOMATHUYECKUX KUCIIOT.
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®duznyeckue CcBOMCTBAa apeHOB.IIpOrHo3 peakuHOHHON CIOCOOHOCTH apeHOB.
Peakiuu »nekTpoGUIBHOIO 3aMEUIeHUs] M MX MEXaHHU3M: TajloreHUpOBaHUE,
ankunupoBanue (peakuus Opunens—Kpadrca), HUTpoBaHUE, CyIb(pUpPOBAHUE.
Peakiiuu mnpucoeAVHEHMs: TUAPUPOBAHHUE, pPAJUKAIbHOE TaJOT€HUPOBAHUE.
Peakuun oxucnenus.

Tonmyon, kak romosior OeH3ona. (OCOOEHHOCTH  XUMHYECKUX  CBOMCTB
ankui0eHn3ooB. OpUEHTaHThl NEPBOrO W BTOpPOro poja. B3aumHoe BiusHME
aTOMOB B MOJIEKYJIaX aJKWJIOEH30JI0B Ha MpUMEpe peakluu 3aMelleHus. Peakuuu
okucienus.I IpumeHeHre apeHoB Ha OCHOBE MX CBOMCTB.
JMemoncTpanuu.lllapocrepkHeBbie M 00BEMHBIE MoOAeNd O€H30Ja U €ro
roMosoroB. PactBopenue B 6eH30J1€ pa3IMYHBIX OPraHUYECKUX U HEOPTaHUYECKHUX
BEIECTB (Hampumep, cepbl, noaa). O3HakoMieHHEe ¢ (U3MUYECKUMHU CBOHMCTBAMHU
O6en3ona (pacTBOPUMOCTH B BOJ€, IUIOTHOCTh, TeMIeparypa IUIABICHUS —
BBIIEpKUBAHUE 3allasHHON aMIrylbl ¢ OeH30JioM B OaHe co JsblIoMm). ['opeHue
OeH30sla Ha CTEKIsSHHOM mamouke. OTHomieHHWE OeH30jla K OpOMHOW BOje
u pactBopy KMnOs. HurtpoBanme Oenzona. OTHoOIIeHHE TOJyoJla K BOJIE.
PactBopeHune B TOJIyoJie€ pa3IMUHBIXOPTraHUYECKUX M HEOPTaHUYECKUX BEIIECTB
(manmpumep, cepsl, uoma). OOecuBeunBaHue TOIyosoM pacTtBopa KMnO4
1 OPOMHOM BOJIBI.

TEMA 5. IPUPOJHBIE NCTOYHUKHU YIJIEBOJOPOIAOB (5/8 1)
Ipupoausbiii rasu nonyTHeld HedTAHON ra3.llpuponHslii Ta3 U €ro CoCTas.
[TpoMpblITIIIEeHHOE UCTIONIB30BaHUE U TIepepaboTKa MPUPOTHOTO Ta3a.

[lomyTHBIE HETSIHBIC Ta3bl U UX MepepadboTka. PpakIUu MOMYyTHOTO HEMTIHOTO
ra3a: ra3oBbIi OCH3MH, MPONaH-0yTaHOBask CMECh U CyXOH Ta3.

He¢gtb. HedTh, kKak mNpUpOIHBIA HCTOYHHWK YTIEBOAOPONIOB, €€ COCTaB H
¢dusznueckue CBOWMCTBA.

VYrneBonopoasl Kak MpeaMeT MEXAYHAapOAHOTO COTPYAHUYECTBA U BaKHEHIIas
OTpacyb 3KOHOMUKH Poccum.

[Tpombiniennas nepepaborka HedTu. Pextudukanus (ppakuroHHass IEPEroHKa).

Opakuun HedTH: OCH3MHOBAs, JUTPOMHOBAS, KEPOCHUHOBAsS, Ta30illib, Ma3yT.
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ConspoBbie macna. Bazenun. Ilapadun. I'yapon. KpekuHr HepTenpomayKToB:
TEPMUYECKUM, KATaIUTUYECKUN,  TUAPOKpeKHHr. Pudopmunr. Huknuzamms.
Apomaruzanus. JleToHamoHHasi CTOMKOCTh OeH3uHa. OKTaHOBOE YUCIIO.
Kamennbii YIoJib. IIpoMbllIeHHASA nepepadorka KaAMEHHOI' 0
yrias.HaxoxaeHue B mpupoae U COCTaB yIVIEM: KaMEHHBIM YyIoJb, aHTPALUT,
Oypblii yTOJb.

KokcoBaHue 1 €ro npoAayKThl: KOKC, KAMEHHOYTOJIbHAsI CMOJIa, HAJICMOJIbHAS BOJA,
KOKCOBBIH ra3. ['azudukanus yriusa. BoasHoii ra3. Katanuruueckoe rupupoBaHue
YTJIA.

TEMA 6. THAPOKCUJICOAEPKAIINE OPTAHUYECKHUE BEHIECTBA
(11/20 4)

CmuprelIlonatue o cnuprax, HUCTOpUS UX U3ydyeHUs. DOYyHKIHMOHAJIbHAs
TUAPOKCUIIbHAS CPYIINA.

Knaccudukanus cnupToB: 1O TUIY YIVIEBOAOPOJHOTO paaukana (IpeleibHbIE,
HENpeIEIbHbIE, apOMaTUYECKUE), TI0 YUCIY THAPOKCWIBHBIX T'PYII B MOJEKYJIE
(ogHO- M MHOTrOAaTOMHBIE), IO THIy YIVIEPOJHOTO aToMa, CBSI3aHHOTO C
TMIPOKCUIIBHON IPYINIION (IIEpBUYHBIE, BTOPUYHBIE, TPETHUYHBIE).

DNEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ CIUPTOB.I OMOJIOTHYECKUI
P TpeleNbHBIX  OJHOATOMHBIX  COMPTOB.  M3omepusa  (IOJIOXKEHHS
(YHKIMOHAIBHON  IPYIIIb, YIIEPOJHOTO  CKEJEeTa, MEXKKJIAaccoBas) W
HOMEHKJIATypa aJIKaHOJIOB.

OOmue cnocoObl MOJMY4YeHHs] alKaHOJIOB: THJIpaTalus ajKeHOB, THAPOJIU3
rajJloreHajKaHoB, BOCCTAHOBJIIEHHE KapOOHWIBbHBIX coequHeHuil. CrocoOsl
IIOJIyYEHHUs HEKOTOPBIX AJIKAHOJIOB: METUJIOBOTO CIIMPTa — PEAKIUEN IIEJI0YHOTO
TUAPOIN3a XJIOPMETaHa M M3 CHHTE3-Ta3a; JTUJIOBOTO CIMPTA — CIHMPTOBBIM
OpOo’keHUEM TIIIOKO3bl U THpaTaluell 3TUjIeHa; MpornaHoa-1— BoccTaHOBIEHUEM
IPONUOHOBOTO  ajbpAeruja; IpolaHojia-2 — FUAPUPOBAHUMEM  aleToHa U
ruJpaTalnyrei mponuicHa.

@dusnyeckue CcBoWcCTBa cnupToB. BomopomHas cBA3b.IIporHo3 peaknmoHHOM

CIIOCOOHOCTH NpCaACJIbHBIX OAHOATOMHBIX CIIMPTOB KW €TI0 IOATBCPIKACHHUC IIPHU
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pPacCMOTPEHUH XUMHYECKUX CBOMCTBCIHUPTOB: KHUCJIOTHBIE CBOWCTBA, PEAKIUU
HYKJICO(QUIBHOTO 3aMEIIeHUs] C TaJOoreHOBOJAOPOJaMHU, MEXKMOJICKYJIIpHas U
BHYTPUMOJIEKYJISIpHAsE Aerujpatanus (IoJydyeHHue NpPOCThIX 3(UPOB U AJIKEHOB),
peaKkIuu AETUAPUPOBAHUSI, OKUCICHUS U dTepUPUKaIIIU.

Husmme wu Boicive (kupHble) cnupThl.CHHTETUYECKHE MOIOIIME CpPEACTBa
(CMC).O6nacTu nmpUMEHEHHUsI METaHOJa Ha OCHOBE €ro CBOWMCTB. TOKCHUYHOCTH
meranona. OOjsacTu TPUMEHEHHs] STUJIOBOrO CIHUPTAa Ha OCHOBE €r0 CBOWMCTB.
AJIKOT0JIU3M KaK COIMaIbHOE SBJICHUE U €ro NMpoduiIakTHKA.

MHoroaroMHble CHMPTbI. ATOMHOCTh CHHUPTOB. [JIMKOIM W TJIMIEPUHBI.
N3omepusi, HOMEHKIIaTypa U MOJIy4eHUEe MHOTOATOMHBIX cIUpPTOB. OCOOEHHOCTH
XUMHUYECKUX CBOMCTB MHOIOaTOMHBIX CHUPTOB. KauecTBeHHas peakuus Ha
MHOT'OATOMHBIE CITUPTHI.

OTWICHTJIMKOJb W TJIMIEPUH, KaK MPEACTABUTEIN MHOIOATOMHBIX CHUPTOB. MX
IPUMEHEHHE.

®enonbl. CoctaB W CTpoeHHE  MOJIEKYyJbl  ¢eHona.  ATOMHOCTD
¢denonoB.'oMonornueckuit psiji, U30Mepus U HOMEHKIaTypa (eHOJIOB.

CrniocoObl nonyueHus (peHomna: u3 KaMEHHOYTOJIBHOM CMOJIBI, KYMOJIBHBIN CII0CO0,
U3 raJOr€HapeHOB U METOJIOM ILEIOYHOTO TUIABA.

dusnyeckne cBOMCTBa (EHOIOB. XHUMHYECKHE CBOMCTBa (DEHOJA: KHCIOTHBIC
CBOICTBA, OKUCIICHUE, PEAKIIUU dIEKTPOPUIHLHOTO 3aMeIleHUs (TaJoreHupOBaHue,
HUTPOBAHUE), TOJTUKOHICHCALIUS.

KauectBennbie peakiiuu Ha ¢eHON: ¢ OpOMHONM BOJIOM W PacTBOPOM XJIOpHIA
xene3a(lll). [Ipumenenne henomnos.

Jemouncrpamuu.lllapocTepxHEBBIEMOIETT MOJIEKYII OZTHOATOMHBIX
Y MHOTOATOMHBIX CHUPTOB. @Pu3MUecKHe CBOMCTBA 3TaHOJA, MpomnaHona-l,
Oyranoina-1.B3ammoneiictBue  Hatpus ~ co cnuptoM.BlammoneicTBuecnmpra
C pacTBOpOM JHMXpoMara Kajiusi B CepHOW kucuore.llonmydenue ciaoxHOTO
sa¢upa.llonydenne sTmieHa u3 stanona. CpaBHEHUE peakiuil TOPEHUS STUIOBOTO
U nponwioBoro  cnuptoB.OOHApyX EHHUE HTWIOBOIO CIHUpPTa B  Pa3IUYHBIX

MPOAYKTaX € MOMOIIbI0 HoA0GOpMHOM TpoOBl. B3amMmojelcTBHe TIUIICpUHA
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co ceexxeocaxaeHHbIM CU(OH),. Pacno3naBaHMEBOAHBIX pPacTBOPOBIIIMLEPHHA
1 3TaHoja.OTHOLIEHNE STUJICHIVIMKOSA M TJIMUEPUHA K BOAE U OpPraHUYEeCKUM
pactBoputeisiM.PactBopumMocTs (peHosla B BOjJEe MPU OOBIYHOW UM TOBBIIICHHOU
temneparypax.BeitecHenne  ¢eHona U3 (QeHonATa  HATPUSL  YTOJIBHOM
kucinoroi. KauecTBeHHble peakiuu Ha (eHosi: oOeclBeYMBaHHE OPOMHON BOJIbI
u ¢ pactBopoM FeCls. O6ecuBeunBanue denosa pactBopoMKMNO,.
IIpakTnueckas padora Ne3. VccienoBanue CBONCTB CIUPTOB.

TEMA 7. AJIBAETUbI U KETOHBI (7/10 4)

Adabaeruabl. AlbJIeTubl KaKk KapOOHWIbHBIE OpraHnyeckue coenunenus. Cocras
UX MOJIEKYdl U DJIEKTpOHHOe cTpoeHue.l'omonornyeckuit psan, u3oMepus
Y HOMEHKJIaTypa aJibJIeru/10B.

CrocoObl  MOMy4YEHUsI: OKHUCJIEHHE COOTBETCTBYIOIIMX CIHUPTOB, OKHUCJICHUE
yriaeBoaoposioB (Bakep-mpornecc), ruapaTtanus ajiKUHOB, MUPOIH3 KapOOHOBBIX
KUCJIOT UJTU UX COJIEH, IET0YHOU TUAPOIN3 JUTAIOTC€HAKAHOB.

duznyeckue CBOMCTBA aiubJerunoB. [IporHo3 peakmOHHOW CHOCOOHOCTH
anbIeruaoB. XUMUYECKUE CBOMCTBA: PEaKIMU MPUCOEIUHEHUs (IMaHOBOIOPO/A,
ruapocyibpura HaTpusi, peakTuBa [ puHBsApa, THIPUPOBAHHE), PEAKIIHH
OKHCJIEHUS (CepeOpsHOTO 3epKajma W komiuiekcamu  meau(Il)), peaxuun
KOHACHCAIIMU(ANb0IbHAsT UM  KPOTOHOBas, C  a30TUCTHIMH  OCHOBAaHUAMHU
Y TIOJTMKOHICHCAIUH ), PEaKIINH 3aMEIIEHUS IO OL-YTJIEPOJTHOMY aTOMY.

Keronbl. Keronsl kak kapOoHWIbHBIE coeAnMHEHUA.OCOOEHHOCTH CcOCTaBa H
AJIEKTPOHHOT'O CTPOEHUS UX MOJIEKYII.

["omonornyeckuil psii, U30Mepusi U HOMEHKJIaTypa KeToHOB. CIocoOb! MOTydeHHUs
KETOHOB.

®du3nueckue CBOMCTBA KETOHOB. [I[pOorHo3 peakiimoHHOM CIOCOOHOCTHU KETOHOB.
XVWMHYECKHE  CBOWCTBA:  peakuuu  OpucoequHeHus  (IMaHoBOJOpOAa,
ruapocyinbduTa HaATpusl, peakTuBa ['puHBSIpa, TUAPUPOBAHUE), PEAKIIUU

OKHCJICHMSI, pEAKI[UU 3aMELICHUS IO O-YTJIEPOJHOMY aTOMY.
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JMemonctpamum.lllapoctepxueBsie u Ctroapra—Dbpurineda Moaenu aabIerujaoB.
Oxucnenue OeH3abaeruaa KHCJIOPOIOM Bo3ayxa.llonyuenue
dbeHondopmMaIbAETUAHOTO TOJIUMEDPA.

JlabopatopHble onbIThl.IloyueHre yKCycHOro anbJeTU/Ia OKHUCICHUEM
sTaHojsa.O3HakoMIleHHe ¢ (U3MYECKUMU CBOMCTBAMU ajbAETUI0B (aleTadbaeruia
1 BOJHOTO pacTBopa dopmanpaeruaa). Peakmus «cepedpsiHoro 3epkana».Peakius
c ruapokcuaom meau(ll) mpu nHarpeBanuu.OTHOIIIEHHE alleTOHA K BOJE. AIETOH
KaK OpraHUYeCKUH PacTBOPUTEINb.

IIpakTuueckas padora 4. VcciienoBanue CBONCTB aJIbJIETUIOB U KETOHOB.
TEMA 8. KAPBOHOBBIE KUCJIOTbBI U UX ITPOU3BOJHBIE (13/20 1)
KapoonoBble kucaornl. [lonsarrne o kapOoHOBBIX KucioTax. Kriaccudukaims
KapOOHOBBIX KHUCJIOT: IO TMPUPOJE VYIIEBOAOPOJHOIO paJuKaiga, IO YHUCTY
KapOOKCWJIbHBIX ~ TPYII.  DJEKTPOHHOE M  MPOCTPAHCTBEHHOE  CTPOCHHE
KapOOoKCcHIIbHOU Tpynibl. KapOoHOBBIE KHCIIOTHI B PUPO/IE.

['oMonorudeckuit  psii  MOpeneinbHBIX OJHOOCHOBHBIX KapOOHOBBIX — KHUCIOT.
N3omepust 1 HOMEHKIIATYpa.

[Tonyyenne kapOOHOBBIX KHUCJIOT OKHCJICHHUEM aJKaHOB, AJIKEHOB, MEPBUYHBIX
CIIUPTOB U aJbAETHIOB, a TAKKE THAPOIN30M (TPUTAIOr€HAIKAHOB, HUTPHUIIOB).
[Tomyuyenne MypaBbMHOW KHUCJIOTHI B3aUMOICKUCTBHEM THUIPOKCHIA HATPUS C
okcusoMm yriaeposa (II), ykcycHoM — KapOOHMIMPOBAaHUEM METHUIIOBOTO CITUPTA U
Opo’KeHHEM 3TaHOJIa, MPOTMTMOHOBON — KapOOHWIMPOBAHUEM ATHIICHA.
dusnyeckue CBONMCTBa KAapOOHOBBIX KHUCIOT, OOYCIOBIEHHBIE MOJIIPHBIMU
MaccaMH M BOJIOPOJHBIMH CBS3SIMU.IIpOrHO3 XMMHYECKUX CBOMCTB KapOOHOBBIX
kucnoT. OOmme cBoicTBa KuCHOT.Peakiuu 1o yriieBOJOPOJAHOMY paJUKaIy.
O6pazoBanne (QYHKIMOHAIBHBIX MPOU3BOAHBIX. Peakuus srepudukanu.
OO6pa3oBaHue rajJOreHaHTUAPUJIOB, AaHTUIPUIOB, aMUIOB, HUTPUJIOB.

MypaBbuHass W  yKCyCHas KHUCJOTBI, KakK TMPEJICTaBUTENHN MPEIeSbHBIX
OJIHOOCHOBHBIX KapOOHOBBIX KHUCIOTHI.IlanbMUTHHOBAS M CTeapUHOBAsi KUCIIOTHI,
KaK MpPEICTaBUTEIN BBICIIUX IpeAebHBIX OJHOOCHOBHBIX KapOOHOBBIX

KI/ICJIOT.AKpI/IJ'IOBaH N MCTAaKPHUJIOBas KHUCJIOTHI, KaK IIPCACTABUTCIN HCIIPCACIbHBIX
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OJIHOOCHOBHBIX KapOOHOBBIX KUCHOT.OJEnHOBAsA, JTUHOJIEBAsI U JUHOJEHOBAs, KaK
MPEJICTABUTENUBBICIINX HENPEIEIbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIOT.
ben3oiiHas 1 caluuuIoBas,KaKIpeICTaBUTENIN apOMaTHUYECKUXKapOOHOBBIX
KHUCJIOT.J[ByXOCHOBHBIE KapOOHOBbIE KHCJIOTBI Ha npumepe
naBeneBoil. [ [puMeHenne u 3HaueHne KapOOHOBBIX KUCIIOT.

Coun kapOoHOBbBIX KHucJa0T. MbLia. [lonyueHnue coneil kapOOHOBBIX KHUCIOT Ha
OCHOBE OOIIMX CBOWCTB KHUCJOT: B3aMMOJIEUCTBUEM C AKTHBHBIMU METaJUIAMH,
OCHOBHBIMM OKCHJIAMH, OCHOBAHUSMHM WJIM COJISIMHU. [lonyuenune comnen
KapOOHOBBIX KHUCIOT HICJIOYHBIM THPOJIU30M CIOXKHBIX 3QUpOB. XHUMHYECKHE
CBOICTBa coJjieil KapOOHOBBIX KHCIIOT: THJIPOJIM3 MO KAaTUOHY, Peakluyd MOHHOIO
oOMeHa, MUPOJIU3, DJIEKTPOJIU3 BOJHBIX pacTBOpoB. Mputa. XKécTkocTh BOABI U
cnocoOnl €€ ycTpanenus. [Ipumenenue coneit KapOOHOBBIX KUCIIOT.

Caoxublie 3¢upbl. CTpoeHHe MOJEKYJ, HOMEHKIATypa U H30MEPHS CIOKHBIX
a¢upoB. Mx dusndeckue cpoiictBa. CrnocoObl TOJYYEHUS CIIOXKHBIX 3(PHUPOB:
peakuus dSTepudUKalUU, B3aUMOJIEUCTBHE CIHPTOB C aAHTHAPUIAMU WU
raJOreHaHrupuaMyu KHUCJIOT peaklueld TMOJUKOHJCHCAlMM Ha IpUMEpe
NoJIydeHUs ToJudTIIeHTepedTanaTa. XUMHUUECKHE CBOMCTBA CIOXKHBIX 3(QUPOB:
ruaposiu3 u ropenne.[I[pumenenre ciaoKHbIX 3(UPOB.

Bocku u sxupbl. Bocku, X cTpoeHHe, CBONCTBA U KIaCCU(DHUKAIIHS: PACTUTEIbHBIC
Y )KUBOTHBIE. bronornyeckas posnb.Kupbl, UX CTpOCHHUE U CBOMCTBA: OMBUICHHE,
TUAPUPOBAHUE PACTUTEIBHBIX JKUPOB. buonormueckas posib KUPOB. 3aMeHa
KUPOB B TEXHUKE HEMUIIEBBIM CHIPHEM.

HMemonctpanuu. [IlapoctepkaeBbie 1 CTroapTa—bpurieda Moenu aabIeruaoB.

Oxucnenue OeH3zanpaeruaa KHCIIOPOJIOM Bozayxa.llomyyenue
denondopmanbaeruIHOTO nonmmMepa.lllapoctepxHeBBIEMO1ETH MOJIEKYJTT
KapOOHOBBIX kucnoT. Tabmuma «Kmaccudukamnms KapOOHOBBIX

kuciaoT».duzndeckue CBONCTBa 3TaHOJA, MpomaHoja-1, Oyranosa-1.IlomyueHue
yKcyHOM30aMuiaoBoro adupa. Kommekuuss opraHudeckux KucaoT.OTHOIIECHUE
MpeIeIbHBIX U HEMPEACIbHBIX KUCIOT K OPOMHOM BOJIE M PACTBOPY MEpPMaHraHaTa

kanus. [lonydenue Mbuia u3 xxupa.CpaBHEHUE MOIOIIUX CBOMCTB XO35MCTBEHHOTO
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Mbuta 1 CMC B x€ctkolt Boae. Komneknust crnoxubix 3¢upos. [llapoctepxkHeBbie
MOJIEIM MOJEKYJ CIOXHBIX 3(QUPOB U H30MEPHBIX UM KapOOHOBBIX KHUCIOT.
[lonyyeHne mOPUSATHO MaXHYLIETO CJOXKHOrO 3(pupa.OTHOIICHHE CIUBOYHOTO,
MOJICOJIHEYUHOI'0, MAIIMHHOTO Macejl U MaprapvHa K BOJHBIM pacTBopaM Opoma
u KMnOa.

JlabopatopHbie onbITbl.O3HaKOMIIEHHE C PU3NYECKUMH CBOMCTBAMU HEKOTOPBIX
IpeAebHBIX OJHOOCHOBHBIX KHCJOT: MYpPaBbUHOM, YKCYCHOHM, MAacJsSHOM.
OTHOLIIEHNE pa3IUYHBIX KHUCJIOT K Boje.B3anmopelcTBue pacTBOpa YKCYCHOM
KucaoThl: ¢ MetayioM (Mg wiu Zn); oxcuaom mertamia (CuO);ruapokcuaom
metamia (Cu(OH), wmu Fe(OH)s), combio, (NazCOs u pactBopoM MbLIa).
O3HakoMiieHHe ¢ oOpaslamMu CIOXKHBIX 3¢PupoB. OTHOIIEHHUE CIOXHBIX A(PUPOB
K BOJIC U OPraHMYECKHUM BeEIIecTBaM (KpacuTessiM).BeiBeaeHue XKUPHOTO IsITHA
C TIOMOIIIBIO CIIOKHOTO 3¢upa. PacTBOPUMOCTh KUPOB B BOJIE M OPraHUYECKHUX
pPacTBOPUTENSX.

IIpakTnueckas padora 5.MccnegoBaHue CBOMCTB KapOOHOBBIX KHCIOT M HX
POU3BOJHBIX.

TEMA 9. YTJIEBO/bI (10/13 u)

Yraesoapl. CocTaB MOJICKYJI VrieBoJoB U uX crtpoeHue.Knaccudukamms
yIJI€BOJ0OB: MOHO- JH-, OJIUTO- W TOJUCaXapuabl; KETO3bl U aJbJ03bl; TETPO3HI,
NEHTO3bl, IreKco3bl. BoccTaHaBnuBaromMe W HEBOCCTAHABIMBAIOLIKUE YTJIEBOJIBI.
buonorudeckas poyib yrieBoAOB U 3HAUCHHUE B KU3HU YEIIOBEKA.

Monocaxapuapl. CTpoeHHE MOJEKYJIbl W (HU3WYECKHe CBOWCTBA TIIFOKO3HI.
[Huknuyeckne GHOpMBI TIIOKO3bI U UX OTPAKEHHE C MOMOIIbI0 GopMyn Xeyopca.
['muko3uanbli  TUApokcua. o-D-rmioko3a u  f-D-rmoko3a. Tayromepust Kak
pe3yabTaT PaBHOBECHS B PACTBOPE TIFOKO3BI.

[Tonyyenne r1imroko3bl. DotocuHTE3. XMMUYECKHME CBOWMCTBA: pPEAKUUU IO
anbJACTUIHOW W TO TUAPOKCUIBHBIM TpynmnaMm. CHupTOoBOE, MOJOYHOKHCIOE
Y MACIITHOKUCII0€ OpOKEHUS TITHOKO3BI.

O®pykTo3a Kak wu3oMep IIOKo3bl. CTpykTypa M (PU3MYECKHE U XUMHUYECKHUE

CBOICTBA.
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Mucaxapuabl. Ctpoenue wmoiiekyn aucaxapunoB. Caxapo3a. Haxoxnenue B
npupoze. IIpousBoacTBo caxapossl U3 caxapHOM CBEKIIBI. XMMHUYECKUE CBOMCTBA
caxapo3bl. JIakTo3a U ManbTO3a Kak M30Mephl caxaposbl. X cBOMCTBa U 3HaUCHHE.
Homucaxapuabl. CtpoeHue woiiekyn nonucaxapunaoB. Kpaxman. CoctaB u
CTPOCHHME €ro MOJIEKYJ. AMWIO3a U aMWIONEKTUH. XUMHUYECKHE CBOWCTBA:
TUAPOIU3 U KadeCTBEHHas peakuus. HaxoxxneHue B mpupoje, MOIydEHUE
Kpaxmaja u ero npuMmeHeHnue. buosorudeckas posiab Kpaxmarna.

CrtpoeHnue MoJeKyn LeiUToa03bl. CBOMCTBA LEUIION03bI: 00pa30BaHUE CIOKHBIX
3(UpOB U NMPOAYKTOB ATKWINPOBaHMs. HUTpaAThI U anieTaThl 1EJUTF0I03bI — OCHOBA
MOJIYYEHHUsI B3PHIBUATHIX BEIIECTB U HMCKYCCTBEHHBIX BOJIOKOH. HaxokneHue B
npupo/ie u e€¢ Ouosoruyeckas poiib. [I[puMeHeHUe 1EUTI0I03bI
JemoncTpamuu.O6pa3upl yrieBogoB W u3aenuil u3 Hux.llomydeHue caxapara
KaJlblMsl W BBIJICTIGHUE Caxapo3bl M3 pacTBopa caxapaTta Kaiblus.Peakims
«CepedpSTHOTO 3epKaa ISl TII0K03bl. Peakiuu ¢ GyKCUHCEPHUCTOM KUCIOTOM.
OTHOIlIIEHHE PACTBOPOB caxapo3bl M MaiabTo3bl K ruapokcuay wmeau(ll).
O3zHakomiieHHe ¢ GU3HMUYECKUMHU CBOMCTBaMHU Kpaxmana.llonydyenune kpaxmaaibHOTO
kieictepa. O3HakomileHHe ¢ (PU3NYECKUMH CBOMCTBaMHU IesuTiono3bl. [lomyuenue
HUTPATOB LEJUTIOIO03BI.

JlabopaTopHble  onbITbl.O3HaKOMJIEHHE ¢  (PU3MUYECKUMHU  CBOWCTBAMU
rII0K03bl. BzaumMopelictBue 1it0Kko3bl ¢ rugpokcugoM meau(ll) mpu komHaTHOM
TEeMIIepaType U MpU HarpeBaHuU. KUCIOTHBIA ruaposin3 caxapo3bl. KauecTBeHHAs
peakius Ha kpaxMail. O3HaKOMJIEHHE C KOJUIEKIIMENW BOJIOKOH.

IIpakTuuyeckas padorab. VccienqoBanue CBOMCTB yrieBOIOB.

TEMA 10. ABOTCOIAEPKAIIUE OPI'AHUYECKHUE COEAUHEHUSA
(15/25 4)

Amunbl. [lomstne 00 amwnax. Krnaccudukamuss aMuHOB: TIO  YHCIY
YIJIEBOJIOPOJIHBIX PaJUKaIOB (TIEPBUYHBIE, BTOPUYHBIC, TPETHUYHBIE) U MO HX
npupojie (anudarndeckrue, apOMaTUYECKUE U KUPHO-APOMATHUECKHUE).
DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJ aMHUHOB.I OMOJIOTHYECKUiA

pan, 30MepuUs 151 HOMEHKJIaTypa MpEeIECIIbHBIX anupaTuyecKux
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aMuHOB.I'OMonornueckuii  psi, HM30MEpHUs W HOMEHKIATypa apOMaTHYECKUX
aMUHOB.

CnocoObl monyyeHus anugaTUyecKuX aMUHOB: B3aUMOJCHCTBHEM aMMHUaKa CO
CIIUPTAMU, B3aMMOJECHCTBUEM TaJOTCHAJIKAHOB C aMMHMAKOM, B3aUMOJIEMCTBUEM
COJIeH aJIKWJIaMMOHHMS CO IIETOYaMU

Cnoco0bI MoTyYeHHs] apOMaTUUECKUX aMUHOB: BOCCTAHOBJIEHHEM apOMaTUYECKUX
HUTPOCOEIMHEHUN (peakius 3MHUHA), B3aUMOJICCTBUEM apOMATHYECKUX aMUHOB
C rajcHaJIKaHaMHU.

[IporHo3 peakIMOHHOW CIMOCOOHOCTM aMHHOB Ha OCHOBE WX DJIEKTPOHHOIO
CTpO€HUA. XUMUYECKUE CBOWCTBA AaMHUHOB, KaK OpPraHMYE€CKUX OCHOBAHUM.
Peakiiuu 25eKTpOPUIBHOTO 3aMEIICHUS apOMAaTHYECKUX aMHHOB, Peakimu
OKHWCIIeHUs, ankuiaupoBanus. OOpa3oBaHue amMuj0B. B3anMojelicTBe aMHUHOB C
a30TUCTOMN KUCIOTOU.[[puMeHeHne aMrMHOB HA OCHOBE CBOWCTB.

AMUHOKHCJIOTBI. [loHstne 00 amuHOKHcioTax. CTpoeHHE MOJIeKyl U
HOMEHKJIaTypa aMUHOKHCJIOT.

CnocoObl TIOJIy4eHUsST aMUHOKHCIIOT: THIPOJIM3 OEIKOB, CHHTE3 Ha OCHOBE
raJjloreHONPOU3BOIHBIX ~ KapOOHOBBIX  KHCJIOT, IMAHTUJIPUHHBIA  CHUHTE3,
OHMOTEXHOJIOTHYECKHUI CII0C00.

dusnyeckue  CBOMCTBA  aMHUHOKHCIOT.AMHHOKHCIOTBI ~ Kak  amM@oTepHbie
OPraHUYECKUE COCIMHEHUA: B3aUMOJICMCTBUE C KHCJIOTaMU HW IIEJIOYaMHU,
oOpa3zoBaHue OUITOISAPHOrO MOHA. Peakiuu srepuduKauy U KOHACHCAIIUH.
[lentuanas cBsi3p W noaunentuabl. KadecTBEHHbIE peaKlMM HAa aMUHOKHUCJIOTHI:
HUHWUTHIPUHOBAs W KCAaHTONPOTEWHOBaHWsA. [IpuMEeHEHHE aMHHOKHUCIOT U
OumoJtoruvecKkas pojb e TH/IOB.

beaku.CtpykTypsl MOJIEKYyJ O€IKOB: TEpBUYHAS, BTOPUYHAs, TpPETUYHAS,
geTBepTuyHas. CuHTEe3 OenkoB.CBOMCTBa OCIKOB: JICHATypalys, THIPOJIH3,
Ka4eCTBECHHBIC peakiuu. bruonornueckue GyHKIIUU OCITKOB.

HyknennoBble kucaoTbl. [loHsTHe 00 a30THUCTBHIX OCHOBaHUAX. HykienHOBBIE
kucnotel: PHK n IHK. Hykneotuasl u ux cocraB. CpaBuenue JJHK u PHK u nx

pOJIb B IIEpeiauM HACJIEICTBEHHBIX MPU3HAKOB OPraHU3MOB U OUOCHHTE3€E OelKa.
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JemoncTpanuu. Ousnyeckue cpoiicTBa aHWIMHA.OTHOIIEHHE OEH30J1a U aHWJIWHA
KOpOMHOM BoJie. KomnekumssaHMIIMHOBBIX Kpacurenen.l openue
MeTWJIaMrMHa.B3auMonencTBueMeTuiIaMMiHa M aHWIMHA € BOJAOM W
kuciotaMu. OKpalmBaHUETKAHEH aHUJIMHOBBIMU KpacuTeIsIMU. [ uaponu3 OeiakoB
c momotbio TmencuHa. OOHapykeHue (QYHKIMOHATBHBIX TPYII B MOJIEKYJaxX
aMUHOKHCJIOT (Ha mpumepe mmiuHa). OOHAPY>KEHUEaMUHOKHUCIIOT C TOMOIIbIO
HUHTHIpUHA. PacTtBopeHne u ocaxiaeHue OenkoB. JleHarypamust O€NKOB.
KauectBennbie peakiuu Ha 6enku. Monenu JJHK u pasnuunbix Bugos PHK.
JlaGopaTopHbie onbIThHI. M3roToBiIEHHE IIAPOCTEPKHEBBIX MOJENEH MOJEKYI
U30MEPHBIX  aMUHOB.  M3roTtoBiieHWE  MOJEJIEH  MPOCTEHIIMXIIECHTUIOB.
PactBopenue OenkoB B Boge M uX Koaryisius.OO0HapyxeHHe Oelka B KypHHOM
SINIIE U MOJIOKE.
IIpakTuueckasi pa6ora’/. AMUHbI. AMUHOKHUCIIOTHI. benku.
IIpakTnyeckas padora8. nentudukanus opraHuuecKuX COeAMHEHHM.

Oo0mas xumusn.11 kiaace
TEMA 1.CTPOEHUE ATOMA. NEPUOJUYECKHWI 3AKOH
N NNEPUOANYECKAA CUCTEMA XUMHNYECKHUX 9JIEMEHTOB
A. U. MEH/IEJIEEBA. (10/15 u).
Ctpoenne aroma.CloxxHOe CTpoeHHE aTtoMa. [{oka3aTeabCcTBa 3TOr0: KaTOAHBIE U
PEHTTeHOBCKHUE J1y4H, PoTOdP(DEKT, pafnoakTUBHOCTb. OTKPHITHE 3JIEMEHTAPHBIX
YacTHUIl: 3JEKTPOHA U HYKJIOHOB (MPOTOHOB U HEUTpoHOB). Moaenu TomcoHna,
Pesepdopma, bopa. Ilocrymater bopa. CtpoeHne atoma B CBETe KBaHTOBO-
MEXaHUYECKUX NPENCTABICHUMN.
Hyxnons! (mpoTOHBI U HEUTPOHBI), HYKIUALL [loHsATHE 00 M300apax W M30TOMAX.
S nepHble peakuu U X ypaBHEHHUS.
KopnyckynsipHO-BOTHOBOM Ayanu3m 3ekTpoHa. [ToHsTHe 2neKTpoHHON opOuTamm
U DJICKTPOHHOTO o0Jiaka. S-, P-, d- u f-opOurammu. KBanTtoBhlie uymcna. CtpoeHue

3JIEKTPOHHOM 000JIOYKH aToMa.
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[Topsimox 3amojHEHHs] JJIEKTPOHAMH AaTOMHBIX OpOUTaJel B COOTBETCTBUU C
MPUHIIMIIOM MHUHUMYMa 3Heprud, 3anperom [laymu, npaBuiiom XyHnaa, MpaBUiIoOM
KieukoBckoro. D1eKTpoHHbIE (OPMYIIBI aTOMOB U HOHOB.

Iepuoauueckuii 3axon /I. U. MenpaeneeBa. [Ipeanocbulku OTKPBITHS: pabOTHI
MPEIIECTBEHHUKOB, PEIICHHUS] MEXIYHAPOJHOTO ChE3/1a XUMUKOB B T. Kapicpys,
JIMYHOCTHBIEC KadecTBa [[. 1. MeHpaeneena.

OTkpbITHE  TIEPUOAMYECKOrO0  3akoHa.  MenjeneeBckas  GOpMyJIHUPOBKA
NEPUOJUYECKOTO 3aKOHAa. B3aMMOCBA3b MEPUOJAMYECKOTO 3aKOHA W TEOpUHU
ctpoenus atoma. CoBpeMeHHas: pOpMyTUPOBKA MEPUOIUUESCKOTO 3aKOHA.
B3auMoCBs3b  MEPUOAMYECKOTO  3aKOHA U MNEPUOAUYECKOM  CHCTEMBI.
Ilepuonnueckass cucrema W crpoeHre aroma. DU3MYECKHIl CMBICT CUMBOJUKHU
NEPUONYECKON CUCTEMBI.

N3meHeHne CBOWCTB AJIEMEHTOB B MEPHOJIaX U TPYyMIax, Kak QYHKIUS CTPOSHUS
ux atromoB. [loHsTHEe 00 YHEPTUN MOHU3AIUU U CPOACTBA K AJIEKTPOHY.
[leppognyHOCT, MX M3MEHEHUS METAUIMYECKUX M HEMETAIUIMYECKUX CBOWCTB
AJIEMEHTOB B TpYIINax W Mepuoaax, Kak (QYHKIUS CTPOCHHUS 3JIEKTPOHHBIX
000JI0YEK aTOMOB.

3HaueHUE NEPUOINUECKOTO 3aKOHA U MEPUOIUYECKON CUCTEMBI.
JMemonctpanun.®otodrpdexr. Katomgasie nyun (IEKTPOHHO-ITYUYEBBIE TPYOKH).
IToptperst Tomcona, Pesepdopna, bopa. Iloptpersi HMBanenko u I'amona;
bepuemuyca, [leGepeiinepa, Hrromenaca, MenaeneeBa. Momenu opOuTaiei
paznuyHol  ¢GopMbI.CIIEKTpbl  TMOTJIONMICHUS W UCIYCKaHUS  COCIUHEHUU
XUMUYECKUX BJEMEHTOB (C IMOMONIBIO CIEKTpOcKomna). Pa3nuuHble BapuUaHTHI
TaOIHUI] TIEPUOJAMYCCKON CHCTeMbl XMMHYECKHX djeMeHToB /J[. . Menneneena.
OO6pa3upl MPOCTHIX BEIIECTB, OKCHAOB W THAPOKCUAOB 3JJIEMEHTOB TPETHETO
MEPUOJIa U IEMOHCTPALIMS UX CBOWCTB.

TEMA 2. XUMHUYECKAS CBSI3b U CTPOEHUE BEIIECTBA (10/14 u)
Xumuyeckasi cBsa3b.llonsATHE 0 XMMHYECKOU CBsI3U. OCHOBHBIE XapaKTEPUCTHUKHU

XUMHYECKOU CBSI3H: OHCPIUi, AJINHA, HHHOHBHLIﬁ MOMCHT.
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Nonnass xumuyeckas CBsI3b U MOHHBIE KPUCTAJUNIMYECKUE PEIIETKUA.3aBUCUMOCTh
(bU3MYECKUX CBOMCTB BEIIECTB OT TUMA KPUCTATUIMUECKON PEIICTKH.
Bo30yxnéunoe coctosinue aroma. [lonsitue o koBajieHTHOW cBsizu. OOMEHHBIN
MEXaHHW3M 00pa3oBaHUsA  KOBAJICHTHOM  CBS3U.  DJIEKTPOOTPULIATEIHHOCTD.
HanpaBineHHOCTh KOBAJIEHTHOM CBSI3HM, €€ KPAaTHOCThb. G- M T- CBA3U. [[OHOpHO-
aKIENTOPHBIA ~ MeXaHW3M  Oo0pa3oBaHUsT  KOBAJICHTHOW  CBSI3W. Tunel
KPUCTAJUIMYECKUX PEIIETOK C KOBAJICHTHOM CBSI3bI0: AaTOMHASI U MOJICKYJISIPHAS.
3aBUCUMOCTh (PU3UYECKUX CBOUCTB BEIIECTB OT TUIMA KPUCTAUIMUECKOMN PEIICTKH.
[Ipupona xumuyeckol CBA3M B MeTalax u cruiaBax. OOmwme ¢dusnyeckue
CBOWCTBA  METAJUIOB:  TEIUIO- W DJIEKTPONPOBOAHOCTh,  IUIACTUYHOCTb,
MeTaJUTMYeCKUii 0JIeCK, MarHUTHBIE CBOMCTBA.

Merannudeckas KpUcCTauIMueckas peméTka U e€ OCOOCHHOCTH, KaK (yHKIIUS
METAJUTMYECKOU CBSI3H.

KommuiexkcHbie coequHenns. KommiekcoobpasoBanue 51 KOMILJIEKCHBIE
coenunenus. CTpoeHHE KOMIUIEKCHBIX COEIWHEHHUM: KOMIUIEKCOOOpa3oBaTeib |
KOOPJMHAIIMOHHOE YUCIIO, JIMTAH/Ibl, BHYTPEHHSSI U BHEITHSS cephl.
Knaccudukanuss KOMIUIEKCOB: XenaThl, KATHOHHBIC, AaHUOHHBIE U HEUTpaJbHEIE,
AKBAKOMIUICKCHI, = aMMHaKaThl, KapOOHWJIBI  METaJUIOB. Homenxkiarypa
KOMIUIEKCHBIX COCIMHEHUM M HX CBOWCTBA. Jluccomumamus KOMIUIEKCHBIX
COeIMHEHN. 3HAYEHNE KOMIUIEKCHBIX COEIMHEHUN U UX POJb B PUPOJIE.
ArperatHbie COCTOSHUSI BellecTB U (pa3oBble mnepexoabl.l'a3sl U Tra3oBble
3akoHbl (boitnga-Mapuorra, Illapns, ['eit-Jltoccaka). YpaBHenue MeHaneena-
Knaneiipona pgnst  wpeanbHoro rasza. JKunakoctn. TekydecTb, UCHapeHHE,
KpHUCTaJUITU3aLHs.

TBépasie BemectBa. IlnaBnenue. @azoBeie mnepexonpl. CyOnumanus u
necyonumanus. XKunkue kpuctamisl. [lnazma

Me:xkMouieRyasIpHBbIe B3auMoaencTBusA. BogopoHas cBs3b U €€ pa3HOBUAHOCTH:
MEXMOJIEKYJISIPHAS. U BHYTPUMOJICKYJIsIpHAs. DHU3NUYECKHE CBOWCTBAa BELIECTB C

BOJIOPOJHOM cBsi3bl0. E€ Ononornueckas pojib B OpraHu3aluu CTPYKTYp OEIKOB U
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HYKJIEMHOBBIX  KHUCJIOT.BaHZepBaanbCcOBO  B3aMMOJEWCTBUE W €T0  THIIBL:
OPHUEHTALIMOHHOE, UHAYKIMOHHOE U JUCIIEPCUOHHOE.

Jemoncrpanuu. Kouleknus KpUCTAUIMYECKUX BELIECTB HOHHOIO CTPOEHHS,
aMOp(HBIX BEIIECTB M M3JIENUN M3 HUX. MoAenu KpUCTAIMYECKUX PEIIETOK
C HIOHHOM CBfA3bIO. MoJenu MOJEKyJl pa3jIMdHOM apXUTEeKTypbl. Monaenun
KPUCTAJUIMYECKUX BEIIECTB ATOMHOM M MOJEKYJISAPHON CTPYKTypbl. Komneknus
BEILECTB aTOMHOTO M MOJIEKYJSIPHOIO CTPOEHMS M u3nenuid u3 Hux. lloptpet
Bepuepa. IlonydeHne KOMIUIEKCHBIX OPraHMYECKHMX W HEOPraHUYECKUX
COEIMHEHU. JeMoHcTpanus CyXHX KPHUCTAJJIOTHIPATOB. Mopenu
KPUCTAJUIMYECKUX PEIIETOK METAUIOB. Boma B pasnMuHBIX — arperatHbixX
cocTostHUSIX U €€ ¢a3oBbie Tepexobl. Bo3ronka moma muiau OCH30MHON KUCIIOTHI.
Huarpamma «®a3zoBsie nepexo/sl BemecTBy. Moaenu monekyn JJHK u 6enka.
JlaGopaTopHble onbIThl. B3anMoielicTBUE MHOTOATOMHBIX CIIUPTOB U TJIFOKO3BI
¢ (PeIMHTOBOI XUAKOCTEI0. KauecTBeHHbIE peakyuu Ha MoHBI Fe?* u Fe3*,
IlpakTuueckas padora 1. IlomyyeHHe  KOMIUIEKCHBIX  OpPraHUYECKUX
Y HEOPraHUYECKUX COCIMHEHUN U UCCIIEIOBAHNE UX CBOMCTB.

TEMA 3. JUCIIEPCHBIE CUCTEMBbBI U PACTBOPBI (9/12 u)
J{ucnepcHbie cucTeMbl. XUMUYECKUE BEIIECTBA U CMECU. XUMUYECKasl CUCTEMA.
['omorenHble M rereporeHHble cMmecu. JlucnepcHas cHCTEMA: IUCIEPCUOHHAs
cpena u aucnepcHas daza. Kiaccudukarus 1ucrepcHbIX CUCTEM.

Asposzomu.  IlpomemnenTel.  OMyinbcud W 3Mynasratopsl.  CyclieH3uu.
CenumeHTanus.

Komnouansie pactBopsl. Dpdekt Tunmgans. I[lonydeHne KOITOUIHBIX PACTBOPOB
JIUCTIEPCUOHHBIM, KOHJCHCAIIMOHHBIM W XMMHYECKUM crocobamu. 307U |
koaryJssauus. ['enn n cunepesnc.3HaueHHE KOJUIOUHBIX CUCTEM.

PacTtBOpbI. PacTBOpBHI KaK TOMOTE€HHBIE CUCTEMBI M MX THUIIBI: MOJICKYJISIPHBIE,
MOJIEKYJIIPHO-HOHHBIE, HOHHBbIE. CIIOCOOBI BBIPAXKEHUSI KOHIIEHTPALlUA PacTBOPOB:
o0BEMHas, MaccoBas M MOJbHAas JIOJIM PAcTBOPEHHOIO BellecTBa. MomsipHas

KOHIICHTpAIUsl paCTBOPOB.
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JMemoncTtpanumn.O0pa3upl  JAUCOEPCHBIX  CUCTEM W HMX  XapaKTepHBIC
npu3Haku.O0pa3upl  (KOJUIEKIMH) OBITOBBIX M MPOMBIIUICHHBIX —a3p030JieH,
AMYJIBCUN U cycnieH3uil. [Ipoxoxienue jyda cBeTa 4epe3 KOJIJIOUIHbIE U UCTUHHBIE
pactBopbel (3bdext Tunmans).3aBUCUMOCTb PACTBOPUMOCTH B BOJIE TBEPABIX,
KUJKUX U Ta3000pa3HbIX BEIIECTB OT TemmepaTyphl.llonyueHrue nepechieHHoro
pacTBopa THOCYJIb(paTa HATPUSL U €r0 MTHOBEHHAS KPUCTAIU3ALINS.
JlaGopaTopHbie ONBITHI. 3HAKOMCTBO C KOJUIEKIUSMH MUIIEBBIX, MEIUIIUHCKUX
U Ouosjornyeckux renei u 3oieil. [lonmyyeHue KOJJIOMIHOTO pacTBOpa XJIOpHAA
xenesa(Ill).

IIpakTuueckass padora2.PacTBOpUMOCTh BEIIECTB B BojAe U (akTopsl &
3aBUCUMOCTH OT Pa3IUYHBIX (PaKTOPOB.

IlpakTuueckass padorald. OuncTka BOJbI (UIBTPOBAHUEM, TUCTUILISAIIUCH
U NIEPEeKPUCTAIIIN3ALUEN.

IIpakTuyeckasi padora 4.IIpurotoBieHre pacTBOPOB pA3TUYHON

KOHLICHTPALIHH.

IIpakTuueckas padora 5.0OnpenesieHre KOHUEHTPAUH KUCIOThl TATPOBAHUEM.
TEMA 4. 3AKOHOMEPHOCTH HIPOTEKAHUA XHUMHNUYECKHUX
PEAKITMA U ®U3UKO-XUMHUYECKHUX ITPOIIECOB (9/14 u)

OCHOBBI  XMMHYECKON  TePMOAMHAMMKHU.XHMUYECKAsE  TEPMOJMHAMUKA.
Tepmonnnamuyeckass cuctemMa. OTKpbITasi, 3aKpbITasi, U30JUPOBAHHASI CHUCTEMBI.
BHyTpeHHsIs 3HEprusi CHUCTEMbl. DHTANbIUSA, WU TEIJIOCOJIEPKAHUE CHUCTEMBI.
[lepBoe Hawanmo TepMoAMHAMUKUA. WM30XOpHBIE W W300apHBIM  MPOIIECCHI.
TepMOXUMHYECKOE YPaBHEHHUE.

Ouranbnus. CTtaHgapTHas 3HTanbnusA. Pacuér sHranbnuu peakuuu. 3akoH ['ecca
U CIEACTBUS W3 HEro. JHTponus. BTopoe M TpeTbe Hauaga TEPMOJAUHAMUKHU.
CBoOoanas saeprust [ m60ca.

Ckopocts xumMuuyecknx peakuuid. [loHsTHE 0 CKOpOCTH peakuuu.IHEPrus
AKTUBAllMM W AKTUBHUPOBAHHBIM KOMIUIEKC. 3aKOH JICWCTBYIOIIMX Macc.
Kunernueckoe ypaBHEHHE U KOHCTAHTa CKOPOCTH XUMHUYECKOMN peakuuu. [lopsaok

pEaKIIUHY.
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@akTophl, BIUAIOIIME HA CKOPOCTh TOMOI€HHOW peakiuu: NOpupoaa u
KOHIIEHTpALIMSl ~ PEarupyroliux  BEIIECTB, TeMmmeparypa. TeMmmnepaTypHbId
koapunment. Ypasuenue C. AppeHuyca.

@DakTopbl, BIMSAIONIME HA CKOPOCTh TIE€TEPOr€HHOW pEAKLUMUU: KOHUECHTPAIUA
pearupyrommx BEIECTB U IUIOMAb UX COMPUKOCHOBEHHUS

OCHOBHBIE TIOHATHSI KATaJWTHYECKOW XMMHMHU: KaTallM3aTOpPbl M  KaTalu3,
TOMOT€HHBI W TE€TEPOTrCHHBIM KaTaln3, MPOMOTOPHI, KATAIUTHUYECKUE SIbl U
UHTHOUTOpbl. MexaHu3M AeHCTBUS KaTaau3aTopoB.

OcHOBHBIE TUTIBI KaTajau3a: KUCJIOTHO-OCHOBHOW, OKHUCJIUTEIBHO-
BOCCTAHOBUTEJIHHBIMH, METAUIOKOMIUIEKCHBIM W KaTajiu3  MeTalljlaMH,
dbepmeHTaTuBHBIN. DepMEHTH, KaKk OWOJOTHUYECKHE KaTaau3aTopbl OETKOBOM
PUPOJIBI.

Xumnueckoe paBHoBecue. [loHarne 00 0OpaTUMBIX XUMHUYECKHUX IMPOIECCaX.
XHWMHUYECKOE PABHOBECHME U KOHCTaHTa paBHOBecHs.CMEIIEHHE XHUMHUYECKOTO
paBHOBECUSI HM3MEHEHHEM KOHIICHTPALIMM BEIIECTB, W3MEHEHHUEM JaBJICHUSA H
TEMIIEPATYPBHI.

JleMoHcTpanum. DK30TEpPMUYECKUE MPOLECCH HA MPUMEPE PACTBOPEHUS CEPHOM
KHUCJIOTBl B BOJE.DHJIOTEPMUYECKHUE MPOIECCHl Ha MPUMEPE PaCTBOPEHHS COJEH
aMMOHHMs. 3ydeHue 3aBUCUMOCTH CKOPOCTH XUMHWYECKOW pEakiuuu OT
KOHIIEHTPAIIMK BEIIECTB, TEMIIEpaTyphl (B3aUMOJCHCTBUE THUOCYJb(aTra HATpUs
C CEpHOM KHUCJIOTOM), MOBEPXHOCTU COMPUKOCHOBEHMS BEIIECTB (B3aUMOICHCTBHUE
COJITHOM KHCIIOTBl C TpaHyJlaMd U T[OPOILIKaMU ajJlOMUHUS WM LHHKA).
[IpoBeneHre KaTaIUTUYECKUX PEAKLUU PA3JIOKEHUS NEpPOKCHAA BOAOPOJA,
rOpEeHUs caxapa, B3auMOJEHUCTBUA HOJa U amoMuHus. Kopposus xene3a B BOJHOU
cpene c yporponuHOoM u 0e3 Hero.HaOmrogeHue CcMemeHUS XAMHUYECKOTO
paBHoBecus B cucteMax:2NO2«>N204,FeCl3+KSCN«—Fe(SCN)3+3KCI.
JlaGopaTopHblii onbIT. 3HAKOMCTBO ¢ kKoJutekiueit CMC, cogepkaiiux 3H3UMBI.
IIpakTnuyeckas padora 6. 3yueHue BIUsSHAS pa3InIHBIX (haKTOPOB HA CKOPOCTH

XUMHUYECKOU pEaKIiH.

TEMA 5. XUMHNYECKHUE PEAKIIMHU B BOAHBIX
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PACTBOPAX (12/21 4)

CBoiicTBa pacTBOPOB 3JIeKTPOJIMTOB. Boga — cialbiit snekrponut. Katuon
rupokconus. HMonHoe mpousBenaeHue BoAbl. HeuTpanbHas, KUCIOTHAsA U
menoyHas cpeaspl. Ilonsarue pH. Bonoponnsiit mokasarens. Maaukaropst. Posis pH
cpeapl B MPUPOAE U JKU3HM UenoBeKa. VOHHBbIE peakiuu W YCIOBUS HX
MPOTEKAHUS.

Pannue npencraBieHUs O KUCIOTaX M OCHOBaHUAX. KHCIOTBI M OCHOBaHHUS C
NO3ULIMHA TEOPUH DIIEKTPOJUTHUUECKON AUCconMannu. Teopusi KUCIOT U OCHOBAHUM
Bbpencrena—1Jloypu. Conpspk€HHBIE KUCTOTHI M OCHOBaHUS. AM(OIUTEHI.
Knaccudukanuss kuciaor U cnocodbbl  ux mnosaydeHus. OOmme XUMHYECKHe
CBOMCTBAa OPraHMYECKUX M HEOPraHMYECKHX KHCIOT: pPEaKUUh C METaJUIaMH,
C OKCHUJIaMH U TUAPOKCUAAMHU METAIUIOB, C COJSIMH, CO cIUpTaMu. OKUCIUTENbHBIE
CBOMCTBA KOHLIEHTPUPOBAHHOMN CEPHOM U a30THOM KHUCJIIOT.

Knaccudukanuss ocHoBaHMT M cmocoObl ux mnonydeHus. OOmme XUMUYECKue
CBOWMCTBA IIEJIOYEH: PEaKUUU C KUCIOTAMHU, KHUCJIOTHBIMH W aMOTEPHBIMU
OKCHJIaMHU, COJISIMM, HEKOTOPBIMU METaJJIAMU U HEMETaJlJIJaMH, ¢ OPraHU4YECKUMU
BEIECTBAaMU  (TaJOUIONPOU3BOJIHBIMU  YTJIIEBOJOPOJIOB, (PEHOIOM, IKUPAMH).
XUMHYECKHUE CBOMCTBA HEPACTBOPUMBIX OCHOBAaHMH: PEAKIMU C KHUCJIOTAMH,
peakuuu PpaszNoKEeHHs M KOMIUIEKCOOOpa3oBaHMA. XHMHUYECKHE CBOMCTBA
OCCKHCIIOPOJIHBIX OCHOBaHUHN (aMMHMaKa W aMHHOB): B3aMMOJICCTBHE C BOJON M
KUCJIOTaMU.

Knaccudukarus coneit opraHUYecKUid W HEOPTraHWYECKUX KUCIOT. OCHOBHBIC
CIocOOBI TONMy4YeHUs cojeil. XMMUYECKHE CBOWCTBA COJICH: pPa3IOXKEHUE MPH
HarpeBaHWH, B3aWUMOJECHCTBUE C KHCIOTAMU M IIEJIOYaMH, JPYTUMH COJISIMU.
XKeécTtkoCTh BOABI U CIOCOOBI €€ yCTpaHEHUSI.

I'mapoan3s. Ilonstue ruapommsa. ['waponus coneid W ero KiIacCH(PUKAINA:
oOpaTUMBIA U HEOOPATUMBIN, 110 AHHOHY H 10 KaTHOHY, CTYIIEHYAThIN. Y CHUJICHHUE
W TOJaBlieHHEe oOpaTumoro rujaposnza. HeoOpaTtumblii THApPONIN3 OHHAPHBIX

COEJIMHEHUH.
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JdemoncTpanun. CpaBHEHHE 3IJIEKTPOIPOBOJHOCTH PACTBOPOB AJIEKTPOJUTOB.
CwmernieHue paBHOBECHS AUCCOIMAIUMU CJIa0bIX KUCIOT. MHAMKATOPHI U U3MEHEHUE
UX OKpacKu B pasHbIX cpenax.B3anmoneicrBue KOHLIEHTPUPOBAHHBIX a30THOMU
Y CEpHOM KHCJIOT, a Takke pa30aBIEHHOW a30THOW KUCIOTHI ¢ Menbio. Peakius
«cepeOpsiHOTO 3epKajia» JJis MYpPaBbHHOM KUCIOTHLB3aumopeiicTBue ammuaka
U METWJIAMHHA C XJOpPOBOJAOpoAoM u Boaou. [lomydeHue u cBoiicTBa pacTBopa
rugpokcuaa Hatpus. llolyuyeHne Mblla W HM3y4€HUE CpPEAbl €ro pacTBopa
uHauKatopaMmu.l uaponus KapOOHATOB, CyJdb(paTOB U CHIMKATOB MIEJIOYHBIX
MmetasioB, HUTpata cBuHua(ll) win nuHkKa, XIopuaa aMMOHUS.

JlabopaTtopHble onbIThl. Peakiuu, uaymue ¢ oOpa3oBaHHEM OcCajika, raza WUiu
BOJIbI, JIJII OPTAaHUYECKUX U HEOPraHMYECKHUX IEKTPOIUTOB. CBOMCTBA COJSHOM,
paz0aBICHHON CEPHOM U YKCYCHOM KUCIOT.B3anMoaelicTBiue THApOKCcHIa HATPHS C
comsimu: cyiabdarom menu(ll) m xmopumom ammonwus. [lomydyenue u cBoicTBa
ruapokcuga meau(Il). CoiicTBa pacTBOpoB coneil cyinbdara Meau U XJopuaa
xene3a(lll). UccnemoBanue cpenpl pacCTBOPORB C TTOMOIIBIO HHINKATOPHOU Oymard.
IIpakTuyeckasi padora /. Mccnenoanue CBOWCTB MUHEPAIBHBIX
Y OPTaHUYECKUX KHUCIIOT.

IlpakTuueckass padora 8. [lodydeHne coyiell  pa3IUMYHBIMH  CTHIOCOOAMH
1 UCClIeI0OBaHNE UX CBOMCTB.

IlpakTuyeckass padora 9. ['maponu3  opraHWYeCKMX H  HEOPTraHMYECKUX
COCIMHEHUM.

TEMA 6. OKUCJIUTEJIBHO-BOCCTAHOBUTEJIBHBIE IMPOLECCHI
(9/13 v)

OKHCIUTETbHO-BOCCTAHOBUTE/IbHbIE peakuuu. [loHsTHe 00 OKUCIUTENHBHO-
BOCCTAHOBUTENBbHBIX peakuusix. CreneHb okucienus. lIpouecchl okuclIeHHS U
BOCCTAaHOBJICHUS. BakHeWIIne OKHCIMTENM W BOCCTaHOBUTENW. Merton
AJIEKTPOHHOTO  0anaHca  JUIsi  COCTaBJIEHUS  YPaBHEHUN  OKUCIUTEIbHO-
BOCCTAHOBUTENIBHBIX peakiuil.MeToabl MOHHO-3JIIEKTPOHHOTO OanaHca (MeTo.

nonypeakiuii). OKUCIUTEIFHO-BOCCTAHOBUTEIbLHBIC TTOTCHITUAIIHI.
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Juekrpoau3. IloHsTHe »3neKTponaM3a KaK OKHUCIUTEIbHO-BOCCTAHOBUTEIHHOTO
IIPOLIECCA, MPOTEKAIOIIETO Ha AIEKTPOAAX. DNEKTPOJIN3 PACIIABOB JIEKTPOIUTOB.
DIIEKTPOJIN3 PACTBOPOB BJEKTPOJUTOB C MHEPTHBIMU SJICKTPOAAMH. DJIEKTPOJIN3
pacTBOPOB BJIEKTPOJIMTOB C M AKTUBHBIM aHOAOM. IIpakThueckoe 3Ha4YeHUE
AJIEKTPON3a: DIIEKTPOXUMHUUYECKOE TIOJIYUYEHUE BEUIECTB, JJIEKTPOXMMHUYECKAs
OuuCTKa (paMHUpPOBAHME) METAJUIOB, TalbBAaHOTEXHMKA, TajlbBaHOIIACTHKA,
rajbBaHU3AIIUS.

XuMHYeCKHMe HMCTOYHUKHM TOKAa. [‘arbBaHWYeckue 3yieMeHThbl. (CTaHIapTHBIN
BOJOPOJAHBIN 3eKTpoa. CTaHAapTHBIE 3JIEKTPOAHBIE MOTEHIMANBI. COBPEMEHHBIE
XUMUYECKHE UCTOYHUKU TOKA: OaTaperKu U aKKyMYJISITOPHI.

Koppo3us merannoB u cnoco0sbl 3amuThl 0T He€. [loHsaTue o xoppo3uu. Buasl
KOPpPO3UM 1O  XapakKTepy OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  IPOIECCOB:
XUMUYecKass U dekTpoxuMmudeckas. CrocoObl 3alUThl METAVIOB OT KOPPO3HH:
IPUMEHEHHE JIETUPOBAHHBIX CIUIABOB, HAHECEHHWE 3allUTHBIX MOKPBITHIA,
U3MEHEHNE COCTaBa WM CBOMCTB KOPPO3MOHHON Cpeabl, SJIEKTPOXUMHUYECKUE
METObI 3aLIUTHI.

lemoncTpamun.BocctanoBinenue okcuga wMeau(Ill) yrmem u  Bogopoaom.
BoccranoBnenue auxpomara Kaldsg AITWIOBBIM — CHUPTOM. OKHUCIUTEIbHBIE
cBoiicTBa nuxpomara kamus. OKuCIIeHHE albJeruja B KapOOHOBYIO KHCIOTY
(peakmusi  «cepeOpsSHOTO  3€pKajay  WIM  peakius C  THAPOKCHUIIOM
meau(Il).3nexrponus pactBopa cynsdhara menu(ll). CocraBnenne raibBaHUYECKUX
snemMeHToB.Koppo3usi MeTaisioB B pa3iUYHBIX YCIOBUSIX M METOJIbI 3aLIUTHI OT
HEE.

JlaGopaTopHble onbIThl. B3anMoeiicTBUE METAJIOB C HEMETaulaMH, a TaKxke
C pacTBOpaMu COJIEM U KHUCJIOT. B3auMoaeincTBHe KOHIIEHTPUPOBAHHBIX CEPHOMU
M a30THOM KHUCJHOT € Menbto. OKHUCIUTENbHbIE CBOMCTBA MepMaHraHaTa KaJlus
B pa3nuHbIX cpefax. O3HAaKOMIIEHHE C KOJUIEKIIMEH XHMHYECKUX HCTOUYHHKOB
TOKa (0aTapeiku, CBUHIIOBbIE aKKYMYJISITOPBI U T. 1I.).

TEMA 7. HEMETAJLJIBI (23 / 40 4)
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Boaopoa. /IBONCTBEHHOE TIOJIOKEHUE BOAOPOAA B NEPUOJUYECKONM CHUCTEME
xuMHu4eckux 3aemMeHToB: B I-A u VII-A rpynnax. M3oromnsl Bogopoza.
Haxoxnenue B MIPUPOJE. CrpoeHnue MOJIEKYJIBI, buznyeckue
cBOMcTBa. XMMHUUYECKUE CBOWCTBAa BOJOpPOJA: BOCCTAaHOBHUTEIBHBIE (C OoJee
3JEKTPOOTPULIATEILHBIMM HEMETAUIAaMHU, C OKCHUJIAMU METAJNIOB, THAPUPOBAHUE
OpraHWYeCKUX BEHIeCTB) H OKuciauTenbHble (¢ Metawiamu |-A u  |l-A
rpynmn).[Tonydenne Bomopona: B Jjabopatopuu (B3aMMOJECHCTBHEM KHCJIOT C
MeTaJlaMu) U TPOMBIIIIIIEHHOCTH (KoHBepcuel). [lpumenenue Bomopoa.
Ianorensl. Onementsl VIIA-rpynmnel — rajaoreHsl: CTpO€HHE aTOMOB M MOJIEKYI,
raJIOreHbI-MIPOCTHIC BEIIECTBA, COCAMHEHHUS: CPAaBHUTEIbHAS XapaKTEePUCTUKA.
l"anorensr B mpupoje.3aKOHOMEPHOCTH HM3MEHEHHUS (U3UYECKUX M XUMHYECKUX
cBoiicTB B VIIA-rpymnme: B3auMo/ielicCTBUE raJOTeHOB C MeTaJlylaM1, HEMETaJJIaMH,
CO CJIO)KHBIMU HEOPTaHMYECKUMHU W OPraHMYEeCKUMHU BerecTBamu. [lonmyueHnue u
IPUMEHEHHE raJOT€HOB.

Crtpoenne MoKyl U (PU3MYECKHE CBOMCTBA TajJOT€HOBOJOPOJIOB. XUMHUYECKHE
CBOMCTBa raJjOreHOBOJAOPOAHBIX KHCJIOT: KHCIJIOTHBIE CBOICTBA,
BOCCTAHOBHUTEJIbHBIE CBOMCTBA, B3aUMOJECHCTBHUE C OPraHMYECKUMHU BEUIECTBAMMU.
[Tomyuenue ranoreHoBomoponoB. [lanorenunabl. KauecTBeHHBIE peakuuu Ha
rajoOreHu 1-uOHBI.

Oxcublt xJiopa. Kucnoponconepxaiue KHUCJIOTBI XJI0pa. Comu
KHUCJIOPOJICOJEpKAIIUX KHUCIOT xiopa. [lomydyeHne M mpUMEHEHUE Ba)KHEHIIUX
KHCJIOPOJHBIX COEIMHEHUN XJIOpa.

Kucaopoa. O6mias xapakrepucTuka 3neMeHToB VIA-rpymnibl.

Kucnopon: HaxoxmeHue B Tpupojae, modydeHwe  (1abopaTopHble U
MIPOMBITIICHHBIE CTIOCOOBI) U (PU3UYECKUE CBOMCTBRA.

XHUMHUYECKHUE CBOMCTBA KUCIOPOJA: OKUCIUTENIbHbBIE (C MPOCTHIMHU BEIIECTBAMM, C
HU3IIUMU OKCUJAMH, C OPTraHMYECKUMH M HEOPraHMYECKUMH BEIIeCTBaMH) U
BOCCTaHOBUTENbHBIE (C PTOpoM). OOIaCTH MPUMEHEHHUS.

O30H. Haxoxpaenue B npupojae. PU3NUeCKue U XUMUYECKHE CBOMCTBA 030Ha. Ero

MOJy4eHUE U pUMEHEeHUe. POk 030Ha B )KMBOM MPUPO/IE.
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CtpoeHre MOJIEKYJbl MEpPOKCHAA BOJAOPOAA, €ro (PU3MYECKHE W XUMUYECKUE
CBOICTBa (OKHCIUTEIbHbIE M BOCCTAHOBUTENBHBIE). [lomydeHue M mpUMEHEHHE
IIEPOKCH]Ia BOJIOPOJIA.

Cepa. HaxoxneHnue cepsl B npupojae. BaneHTHbIE BO3MOKHOCTH aTOMOB CEpBI.
Annotpornus cepbl. Pu3MuecKHe CBONCTBA POMOMYECKOW cepbl. XHUMHUYECKHE
CBOICTBa cepbl: OKUCIUTENbHBbIE (C MeTaslaMHh, C BOJOPOJAOM M C MEHee
ANEKTPOOTPULIATETbHBIMU HEMETAIJIAaMU) U BOCCTAHOBHUTENbHBIE (C KUCIOPOAOM,
KHACJIOTAMH-OKUCIUTENSIMHU ), PEAKIIMKU JTUCIIPOTIOPIIMOHUPOBAHUS (CO IIEI0YaMHu).
[lonyyenue cepbl 1 001aCTH IPUMEHEHUS.

CtpoeHue MOJEKyYJbl U CBOMCTBA cepoBojiopoja: husndeckue, GU3nogIoruieckKue
u  xumuueckue.CepoBOIOpPOJl, KaK  BOCCTAHOBUTEIb, €ro  IOJy4YEHUE
u puMmeHenne. CynbGuIbl 1 X XUMUYeCcKue cBoicTBa. Pacno3naBanue cynbdus-
MOHOB.

CepHucthlii Ta3, ero (¢uU3MUYECKHE CBOMCTBA, TMOJIYyYEHUE U NPHUMEHEHHE.
Xumnueckue cBoicTBa okcuma cepbl(IV): BoccTaHOBUTENBbHBIE (C KHUCIOPOJIOM,
OpoMHOI BOJOW, IEepMaHTaHATOM Kajusi M CEPOBOJOPOJIOM) M CBOMCTBA
KHUCJIOTHBIX OKCUIOB CO menoyamu. CepHHCTasi KUCIIOTa U €€ COJH.

CepHblil aHTHIpPUA, €ro (QuU3MYecKWe CBOWCTBA, TMOJYyYE€HHWE M NPUMEHEHHE.
Xumuueckue cBorcTBa okcuaa cepbl(VI), Kak OKHCIUTENS W TUIUYHOTO
kucnotHoro  okcuga.  Cepnast  kuciora: — cTpoeHMe U (U3HUYECKHe
CBOMCTBa. XMMUYECKHE CBOWCTBA pa30aBICeHHON CEPHON KUCIIOTHI: OKHCIUTEIIbHBIE
U OOMEHHBIE M OKHCIUTEIbHBIC CBOWCTBA KOHIEHTpHpoBaHHOW. [lomydenwue
CEpPHON KHUCJIOTHI B MPOMBINUIEHHOCTH. OOIacTH MPUMEHEHUSI CEPHON KHUCIIOTHI.
Cynbdatel, B TOM 4HclIe U Kymopochl. [mapocynbdarel. Dusznueckue
Y XUMHYECKHE CBOWCTBA COJEH CcepHOW KHUCIOTHL. Pacmo3naBanue cymnbdar-
AHHUOHOB.

A30T1.00mas xapakTepucTuka 3yeMeHToB VA-rpynmbl. A3oT. CTpoeHue aroma.
Haxoxnenne B  npupome. Dusnueckne cBoicTBa. OKHUCIUTENBHBIE U

BOCCTaHOBUTEJILHBIC CBOMCTBA. HOqueHHe " IIPUMCHCHUC a30Ta.
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CtpoeHue MoOJIEKyJbl aMMHaka, ero ¢usudeckue cBoiicTBa.O0pa3oBaHue
MEXMOJIEKYJIAPHON BOJOPOAHOUW CBA3U. XMMHUYECKHE CBOWCTBA aMMHaKa Kak
BocctaHoBuTeNsl. (OCHOBHBIE  CBOMCTBAa aMMuaka Kak  3JIEKTOHOJOHOpA.
KommiekcooOpa3oBanue ¢ ydacTHeM aMMmuaka. BzaumoneilcTBue aMmuaka c
OpraHUYECKUMU BEIIECTBAMU U C YIJIEKUCIBIM ra3oM. [losydeHue u npuMeHeHue
ammuaka.Colli aMMOHMSI: CTPOEHUE MOJEKyd,  (U3UYECKUE U XUMUYECKHE
CBOMCTBa, MPUMEHEHUE.

Coneobpazyromue (N2Oz, NO2, N2Os) u HeconeoOpasyromiue (N2O, NO) okcuabl.
Nx cTpoenue, puznveckre 1 XMMHUIECKHUE CBOMCTBA.

A3oTHCTas KHCJIOTa M €€ OKHUCIUTEIbHO-BOCCTAHOBHUTENIbHAS JIBOMCTBEHHOCTD.
Conu a30THUCTOM KHMCIOTHI — HUTPUTHL.CTpoeHHUE MOJNEKYJIbl U (Pu3nueckue
CBOMCTBa a30THOM KHUCIOTHI. EE XuMUYECKHe CBOWMCTBA: KHUCJIOTHBIE W
OKHCITUTEIbHBIE B pPEaKIMsIX ¢ MeTaJlaMM M HEMeTaJUlaMH, peaKIuu Co
OpPraHWYeCKMMU M HEOPraHUYECKUMHU coequHeHusMU. llomydyeHue a3zoTHOM
KHACTIOTHI B TIPOMBIIJIEHHOCTH U JlabopaTopuu U e€ npuMmenenue. Hurpatel (B ToMm
quclie M CEeIUTphl), UX (U3MUECKHEe U XUMUYECKHE CBOMCTBa. TepmMuueckoe
paziioxkeHue HUTpatoB. [I[puMeHeHne HUTPATOB.

®ochop. Crpoerne aroma u amiorponus ¢ocdopa. duznueckue CBOUCTBA
QJUIOTPOITHBIX MOAM(UKAIMKA M HUX B3aUMOIEPEXOJIbl. XHWMHUYECKHE CBONCTBA
docdhopa: okumciuTeNBHBIE (C METalZIaMH), BOCCTaHOBHUTEIBHBIC (¢ OoJiee
AIEKTPOOTPULIATEIbHBIMU HEMETaJlJIaMH, KHUCJIOTAMU-OKUCITUTESIMU,
OepTOJICTOBOM COJIBIO) M IUCTIPOIIOPIIMOHUPOBaHMs (co menouamMu). HaxoxaeHnue
B IIpUpOJIE U ero noinyueHue. PocpuH, ero CTpOCHUE U CBOWCTBA.

Oxkcuasr  docdopa(lll) u (V). DochopHple KHUCIOTB, HX (UIHUYECKHE U
XUMHUYecKkue cBoicTBa. Ilomyuenne m mpumeHeHne OpTO(POCHOPHONW KHCIOTHI.
Comu optoochopHOI KUCIOTHI U UX TPUMEHEHUE.

Yraepoa.Yriepon — omeMeHT I[VA-rpynmbl. AJUIOTpOIHBIE MOIU(DHUKAITIN
yriiepoja, ux rnojaydeHue u cBoiictea. CpaBHEHHE CBOMCTB ajiMa3a U rpadura.
XUMHUYECKHE CBOICTBAa  yIrjepoja: BOCCTAHOBUTENbHbIE (C  rajJoreHamu,

KHCJIOPOJIOM, CcepoM, aszotoMm, Bomod, okcugoMm wmeau(ll), xkucmorammu-
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OKUCJIMTENSIMA) W OKUCIUTENbHBIE (C MeETajllaMH, BOJOPOJAOM M MEHEe
ANEKTPOOTPULIATETLHBIMU HEMETAIITIAMU). Y TIIEPO/ B IPUPOJE.

Oxcun yraepona(ll): ctpoeHrne MoseKyJibl, CBOMCTBA, MOJYyYEHUE U IPUMEHEHHE.
Oxcun yraepona(lV): ctpoerue MoJeKybl, CBOMCTBA, OJyYEHHE U IPUMEHEHUE.
VYronpHas kucnota W €€ Coiau: KapOOHAThl W TUAPOKApOOHATBl, — UX
MPEICTABUTENIN U TPUMEHEHUE.

Kpemumnii. Kpemuuii B mnpupoge. IlosyuyeHne u mNpUMEHEHUE KPEMHMUSI.
Ou3nyeckue M XMMHYECKME  CBOMCTBA  KPUCTAIMYECKOTO  KPEMHUS:
BOCCTAaHOBHUTEJbHbIE (C TallOT€HAMH, KHUCJIOPOJIOM, pacTBOpaMu LIENOYed U
IUTABUKOBOM KHCIIOTBI) U OKUCIUTEIbHBIE (¢ Metayuamu). Oxcupa kpemuus(lV),
ero coiictBa. KpemHueBas kucinota u €€ coi. CUIMKaTHas TPOMBIILIIIEHHOCTb.
HemouncTpamuu.llonyyenne Bogoposa u ero ceoiictsa. Komnekuus «[ amorensr —
npocThie BeluiecTBay.lloyyeHne xjopa B3aUMOJICMCTBUEM IEpMaHraHaTa KaJus
c coinssHOW  kucnorou.llonmydyenne  comstHOM  KMCIIOTBI U €€ CBOMCTBA.
OxucnuTenbHbIe CBOWCTBA XJIOPHOHM Boabl.OTOENMBaroOIIee JAEHCTBHE >KaBEeJIeBOM
BoAbl.I'openune crimuku. B3pblB metapasl uin nuctoHoB. llomyuyeHue kuciopona
pa3lioKEHUEM IEepMaHraHata Kajausi U HutTpaTta HaTtpus.llonmyueHune OokcHIOB U3
IPOCTBIX M CIOXHBIX BellecTB. OKHUCIEHHE aMMHUaka C MOMOLIbI0 HWHIUKATOpa
u 6e3 Hero.PasnokeHue mepokcuia BOAOPOJA, €r0 OKUCIUTENbHbIE CBOWCTBA
B peakuuu ¢ ruapokcusioM xene3a(ll) u BoccTaHOBUTENbHBIE CBOMCTBA C KUCJIBIM
pacTBOpoM IiepMaHraHara Kanus.l'opeHwe cepbl. Bsammoneinctsue  cepbl
C METAJUIAMU:  AIIOMUHUEM, [MHKOM, kene3om.llonydenue cepoBomopoaa
Y CEPOBOJIOPOHON  KHCIOTHL. Jloka3aTenbcTBO Hanmuuwsi Cyiabdum-uoHa B
pactBope.KauecTBeHHble peaknmu Ha  Cylb(puT-aHUOHBL.CBOWCTBA CEpHOU
kucioTel. KadecTBeHHbIE peaknud Ha CynbGUT- U CcyibdaT-aHnoHbL.Cxema
MPOMBITINICHHON yCTaHOBKU (PaKIMOHHOW meperoHku Bo3ayxa.llomydenune wu
pasnoxkeHue  xjopuaa  amMMOHMA.  KadecTBeHHas  peakuuss Ha  HOH
ammonus.Ilonyyenue oxcunma azora(IV) peakuueil B3auMOJECUCTBUSL MeEIU C
KOHIICHTPUPOBAHHOM a30THOM kucnotoil. BzaumopeiictBue okcuaa azora(lV) c

BOJIOM. Pa3noxkeHue HuUTpara HATpus, TOpPEHHE YEPHOro mnopoxa. ['opeHue
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docdopa, pactBopenue okcuaa dochopa(V) B Bome. KauecTBeHHas peakiusi Ha
docdar-annon.Komnekiuss MuHepanbHbIX yaoOpeHuid. Kosiekuus OpupoaHbIX
coenuHeHU yraepona. Kpucrainuueckue peméTku anMasza W rpadura.
Ancopbuus oxcuna azota(IV) aktuBupoBaHHBIM yriieM. BoccTaHOBIeHHE OKCHa
Meau(Il) yrmem. O3HakoMmiIeHHE C KOJUIGKIIMEW MPUPOJHBIX CHIMKATOB H
NPOAYKUHUEN CUIIMKATHOW MPOMBINUIEHHOCTH.IIoNydyeHrnE KPEMHHUEBON KHUCIIOTHI
B3aMMO/ICIICTBUEM PACTBOpPA CHJIMKATA HATPUS C CUIBHOM KHUCJIOTOM, pAaCTBOPEHUE
KPEMHUEBOM KUCIOTHI B IIETOYH, PA3JIOAKEHUE TPU HArPEBAHUMU.

JlaGopaTopHbie  onbITbl.KaueCcTBEHHbIE  peaKUIMM  HA  TaJOTCHU-UOHBI.
O3HakoMJIEHHE C KOJUICKLIHMEN NpUPOJHBIX COeAuHEeHUM cepbl. KauecTBeHHas
peakiusi Ha cyinbdar-aHuoH. [lonydeHue yYriaekuciioro rasa, B3aUMOJCHCTBHE
MpaMmopa C COJITHOM KHCJIOTOM M HCCIeqOoBaHWE €ro cBoilcTB. KauecTBeHHas
peakiusi Ha kapOoHaT-aHHUOH.

IIpakTnyeckas padora 10. [lonyueHrne OKCHIOB HEMETAJIJIOB U UCCIIEIOBAaHUE UX
CBOWCTB.

IIpakTnueckas padora 11. [TonyueHne razoB u UccieI0BaHUE UX CBOWCTB.
TEMA 8. METAJLJIBI (16 u)

IIleqounbie Metasibl. [lonoXeHHE MLIENIOYHBIX METALUIOB B IEPUOAUYECKOU
cucteMe snemeHToB JI. . MeHeneeBa U CTpO€HHE UX aTOMOB. 3aKOHOMEPHOCTHU
U3MEHEHMSI (U3MYECKHX U XHUMHYECKUX CBOWCTB B 3aBUCUMOCTH OT aTOMHOIO
HOMEpa MeTayia (MU3MEHEHHE IIJIOTHOCTH, TEMIIEpaTyp IUJIABJICHHUS U KHUIICHHUS,
peakuuii ¢ Bomoi). Enuanunoe, ocoOeHHOE U 00Iee B PEaKIMsIX ¢ KUCIOPOJIOM,
OPYTHUMU HEMETAJIJIAMHU, )KUJKUM aMMUAAaKOM, OPTaHUYECKUMU U HEOPTaHUYECKUMHU
KUCJIOTaMHU U Jp. coeauHEeHHsMH. HaxoxxaeHue B mpupoae, UX IMOJIy4YEHUE U
MIPUMEHECHHUE.

Oxcunpl, ux nonydeHue u cpoictpa.lllénoun, nx cBoicTBa U MPUMEHEHHE.

Conu 11e0YHbIX METAJUIOB, UX MIPEACTABUTENIN U 3HAYCHUE.

Metaaasl Ib-rpynnsi: Meab u cepedpo. CTpoeHue aToMoB MeZid U cepedpa.
Ou3nyecKkue MW XHMHUYECKHME CBOMCTBA OSTUX METAUIOB, HMX TOJYYEHUE U

npuMeHeHne. Menp u cepedpo B IIpUpoe.
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CBoiicTBa M TNpPUMCHEHHE BakHeHImux coeamHenui: okcumoB meau(l) u (1),
cepeopa(l); coneit menu(ll) (xnopuna u cynbdara) u cepedpa (propuna, HUTpaTa,
Xpomara M alerara).

bepuninid, mMarHmii W mWEI04YHO3EeMeJbHbIe MeTaLibl. [lonoxkenue B
nepuoauueckon cucreme diaeMmeHToB /I M. MenaeneeBa M CTPOCHUsS aTOMOB
metamioB |lA-rpynnel. Haxoxzaenue B mnpupone, mHojdydyeHue, (QuU3nyeckue u
XUMUYECKHE CBONCTBA, NPUMEHEHUE UIEJOYHO3EMENbHBIX METAUIOB M HX
BOKHEUIIINX COSTUHEHUM (OKCUIO0B, THIPOKCHUIOB U COJIEH).

BpemenHnass u moctosiHHasi )KECTKOCTh BOJIBI M CIIOCOOBI YCTPAHEHHUS KaXKI0ro U3
TUNOB. MOHUTHI.

unk. [lonoxenue B nepuognueckor cucreme snemeHtoB [. . MenneneeBa u
CTpPOCHHMS aTOMOB ITMHKA. Ero gusnueckue m xumuueckue cBoiicTBa. Haxoxaenue
B NIPUPOJIE, MOTYYEHUE U IPUMECHEHUE LIMHKA.

Oxkcua, THIPOKCH]T U COJTU LIMHKA: UX CBOMCTBA U IPUMEHEHHUE.
Amomunnit.ITonoxenue B NEPUOANYECKON CUCTEME AIIEMEHTOB
JI. I. MeHnneneeBa W CTpOCHUS aTOMOB amtoMuHUSA. FEro ¢usuyeckue wu
XUMUYECKHE CcBOWcTBa. HaxokneHnue B mpupoae, TMOJYyYEHHE WU IMPUMEHEHHUE
ATIOMHUHMUSL.

Okcua, THAPOKCHUI U COJIM AIFOMUHUSA (B KOTOPBIX AJIFOMUHHMI HAaXOJIUTCS B BHUJIE
KaTHOHA M aJIOMUHATHI): UX CBOMCTBA U MpUMeHEeHUE. OpraHnyecKre COEIUHEHHU S
ATIOMHUHMUSL.

Xpom.Ilonoxenne B mepuoaudeckon cucrteme snemMeHToB [[. . MenneneeBa u
CTPOCHHS aTOMOB XpoMa. Ero gusndueckre m xumuueckue cBoiicTa. HaxoxaeHue
B PUPOJIE, MOJYYEHUE U IPUMEHEHHUE XpOMa.

CBoiicTBa, NOJy4eHUE U TPUMEHEHHE BaXKHEHUIITUX COEAMHEHUS XpOMa: OKCUIOB U
TUAPOKCUIOB XpOMa, TUXPOMATOB U XPOMATOB LIEJIOUYHBIX METAJIIOB.
3aBUCUMOCTh KHCJIOTHO-OCHOBHBIX CBOMCTB OKCHJIOB U THAPOKCHUAOB Xpoma OT
CTENEHU €ro OKWCIeHHs. XpOoMaTbl M JUXPOMATHl, MX B3aUMOIEPEXOJbl H

OKHCJIUTEJILHBIC CBOMCTRA.
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Mapraneun.llonoxenue B nepuoaudeckou cucreMme diueMeHToB 1. . Menneneesa
U CTpOEHUS aTOMOB MapraHia. Ero ¢dwusuueckue U XUMHUYECKHE CBOWCTBA.
Haxoxnenue B npupojie, NoJy4YeHUe 1 TPUMEHEHUE MAPraHIia.

ITonydyeHnue, cBOWCTBA M IIPUMEHEHHE BAXXHEUIIMX COCIAMHEHHUM MapraHua:
OKCHJIOB U TUAPOKCHUJIOB, COJIEM MapraHiia B pa3InyHoON cteneHu okucieHus.Conu
mapranna(Vll), 3aBUCUMOCTb UX OKUCIUTENIBHBIX CBOMCTB OT CPe/Ibl pacTBOPA.
Keneso. [Tonoxenue B nepuoauueckoi cucreme anementoB . . Menaeneesa u
CTPOCHHMSI aTOMOB kejieza. FEro d¢usumyeckue W XUMHUYECKHE CBOWCTBA.
Haxoxnenue B mpupoje, nojyuyeHue (4yryHa W CTalld) U TMPUMEHEHHE Kee3a.
[Tonyuenue, CBOMCTBA U MPUMEHEHNE BakHeHIMX coeaunenni xenesa(ll) u (11):
OKCHJIOB, TUAPOKCHUJIOB, coJieil. KOMIUIEKCHBIE COeIMHEHUS JKee3a.
JemoncTpamuu. OOpa3ubl MIEJIOYHBIX METaLIOB. B3auMoaecTBUE TIEIOYHBIX
METAUIOB C BOAoH. Peakius okpamuMBaHus IUIAMEHM COJISIMH  IIEJIOYHBIX
meTtaiioB. O6pasubl MetaiioB || A-rpynnel. B3aumoneiictBue kaiblids ¢ BOJIOH.
['openne Maruus B BOAE M TBEPJIOM YIJIEKUCIOM raze. KauecTBeHHbIE peakuu Ha
KaTHOHBl MarHus, Kaiubliug, Oapus. Peakuuu oOKpamvBaHUs IJIAMEHU COJIAMHU
metamioB  llA-rpynmel.  IlomyueHue — KECTKOW  BOABI W yCTPAHEHUE
#éctkocTtu.llonyuenue u HUCCIIeJOBaHUE CBOUCTB TUJIPOKCHIA
xpoMa(Ill).OxucnurenbHble  cBoWcTBAa  Auxpomarta  Kanusa.OKUCIUTENbHbIE
CBOICTBa nepMaHranara kanaus. Jlaboparopuslie onbIThl. KauecTBEeHHBIE peakIuu
Ha KaTHOHBI MEJIM U cepedpa

[lonyyenue wm wucciieoBaHWE CBOMCTB THAPOKCUAA LMHKA. BsaumopmenicTBue
AJTIOMUHHUS C pacTBOpaMU KHUCIJIOT U 1mienodend. llomyuenne m n3ydeHune CBOMCTB
rUApoKcHaa amoMuHUA. KoJmeknus XKene30CconepKalux pyd, YyryHa U CTa.
[TonyyeHne HEpacCTBOPUMBIX THAPOKCUIOB JKEJIE€3a M HU3YyUYCHUE HX CBOMCTB.
[Tony4yeHrne KOMIUIEKCHBIX COEITMHEHUM JKee3a.

IIpakTnyeckass padora 12. PemieHue 3KCMEPUMEHTAIBHBIX 3a7ad 10 TEMe
«lTonydenune coeIMHEHNI METAJUIOB U UCCIEAOBAHUE UX CBOKCTB).
IpakTnuyeckass padora 13.PemeHue SKCIEpUMEHTAIBHBIX 3a7ad IO TEMaM:

«Metame»y 1 «HemeTtamisny.
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IIpumepHoe TeMaTHUYeCKOe IIJIAHMPOBAHHE

TpeTbs KOJIOHKA COJAEPKUT MPUMEPHBIA NEepeyeHb NEMOHCTpAalUMid M JI€MOHCTPAlMOHHBIX 3KcnepuMeHToB (/.), a Takxke

nadoparopHbix onbIToB (J1.).

Oprannyeckas xumus. 10 kiaace

1 Tema ypoka H3y4yaembie BOIPOCHI \ Buabl gesiTeIbHOCTH 00y4aKOIINXCS
TEMA 1. HAYAJIGHBIE IOHSATHUS OPTAHUYECKOW XUMHWHA
[Ipeamer Uto wusyuaer opranumyeckas xumus. Kparkuil ouepk pasButus | CpaBHUBATh OpPraHU4YeCKUe
OpraHNYeCKOn opranvueckod  xuMuu. CpaBHEHHE  HEOPraHMYECKHX U | U HEOpraHWYECKHMEBEUIeCTBA U apryMEHTUPOBATh
xuMuH. OpraHuyeckd | opraHuueckux BemiecTB. CHOCOOHOCTBIO aTOMOB  YIIEpOJia | OTHOCUTEIBHOCTh JICIICHUS XUMUU Ha
€ BEIECTBA COCIMHATHCA B PAa3IMYHbIE LENU.  YIJIEBOJAOPOJAbl W  HX | OPraHUYECKYI0 U HEOPTAaHUUYECKYIO.
npou3BoHbIe. [loHATHE 0O3amecTHTEE. OnuceiBaTb ~ OCHOBHBIE JTambel  pa3BUTHUA
. Konnekuus opraHM4ecKux BEIIECTB, MAaTEPUAIOB M U3JIEIUN U3 | OPraHU4YECKON XUMHUH.
HHX OOBSCHATD MHOT000pasue OPraHNYeCKHUX

COCMHEHUN CIIOCOOHOCTHIO aTOMOB YIJiepoja
COCAMHSATHCS B PA3IMYHBIC LICTIH.
XapakTepru30BaTh MOHITHE «3aMECTUTENHY

Teopus crpoeHusiopra
HUYECKUXCOETUHEHUN
A. M. Bytneposa

[Tonsarue BaneHnTHocTH. Paboter @. A. Kekyme. Pompr A. M.

byrnepoBa B co3maHMM  TEOPUM CTPOCHMSI OPraHUYECKUX
coequueHnii. E€ 0CHOBHEIE ITOJI0KEHHUS.
[Tpuunnb MHOT000pa3us OPraHNYEeCKHUX COEJTMHEHMI:

00pa3oBaHUE OJMHAPHBIX, ABOWHBIX M TPOWHBIX CBSI3EH MEXKIY
aTomamu yriepoja. zomepus.
OMnupuveckasi, MOJEKyJIspHas U
OpPraHUYECKUX COCIUHEHUIH.

. HlapocrepxHeBbie © 00bEMHBIE MOaenu (Moaenu CTroapTa—
Bbpurne6a) stanona u qustunoBoro 3¢pupa, OyraHa U u300yTaHa.
BsaumoselicTBue HaTpus € 3TAHOJIOM; OTCYTCTBUE
B3aMMO/JICHCTBUS C TUATUIIOBBIM d(PUPOM

CTpYKTypHasi  (popMyIIb

Paznuyath MOHATHS «BaJEHTHOCTH» U «CTENEHb
OKHUCJICHHSI.

XapakTepu3oBaTb ~ OCHOBHBIE  MPEINOCHUIKH
CO3JJaHMsI TEOPUU  CTPOCHUS  OPraHUYECKHX
coenuHeHui U posib A. M. bytiiepoBa B Hell.
@®opMynHpPOBaTH OCHOBHBIE IOJIOKEHUSI TEOPUU
XUMHYECKOTO CTPOCHHUS U WIUIIOCTPUPOBATH HUX
pUMepaMHu.

OOBACHATL SBJICHHE UW30MEPUU U  CBOMCTBA
M30MEpPOB HAa  OCHOBE UX  XHMHYECKOTO
CTPOEHMS.3aMUChIBATD SMIUPUYECKYIO,
MOJIEKYJIIDHYI0O M CTPYKTYPHYIO  (DOPMYIIbI
OpPraHMYeCKUX COCTUHEHHI.

Konnemmmsa
TUOpUAU3AIIH
aTOMHBIX OpOHuTanei

Crpoenne aroma yriepoja: S- M p-opOWUTanu, THUIIBI HX
rUOpU N3

O06pa3oBaHNEe KOBAJICHTHBIX

DJEeKTpOHHAas M JIEKTPOHHO-Tpaduueckas (GopMylbl  aToMa

XapakTepu3oBaTh HOpPMajdbHOE U BO3OYKIEHHOE
COCTOSIHUSL aTOMOB XMMHUYECKHUX 3JIEMEHTOB Ha
MpUMepe aToMa yriepoja.

OTpa)KaTB OTH COCTOSAHHUA C IIOMOIIBIO
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yriepoJa.

J. IapocrepxHeBble W OOBEMHBIC MOJIECNIM METaHa, STHJICHA
U alleTwieHa. Mojenb OTTaJKUBAaHUS THOPUIHBIX OpOHUTAamei
(neMoHcTpanus c IIOMOILBIO BO3YIIHBIX 11apOB).
JlemoHcTparmonHas Tabnuna «Pa3nmudHbie THOPUIHBIE COCTOSHUS
aToMa yriiepoaa»

NIEKTPOHHOU u AIEKTPOHHO-TpadudecKoit
dbopmyi.
OnuceiBaTh  00pa3oBaHuWE o-M  7-CBS3CH B

MOJIEKYJIaX ~ OpPTaHMYECKHX  COCIMHEHHM  C
OJIMHAPHBIMH, JTBOWHBIMHA U TPOWHBIMHU CBSI3SIMHU.
VYcranaBiuBaTh B3aMMOCBSI3b MEXK/Ty BaJICHTHBIMHU
COCTOSIHUSIMH aToMa yriepojia U TeoMETpUeu
MOJIEKYJI OPraHMYECKUX COCAMHEHUN

Knaccuduxarus Knaccudukanus 1mo »IeMEHTHOMY COCTaBy: yriaeBojopoisl, | KimaccuduiupoBaTs opraHudeckue COEIUHEHUS
OpPraHUYECKUX rajoreH-, a3oT- MW  KHCIOPOJCOJAEPXKAIIUE OPraHWYECKUE | M0 PA3TUYHBIM OCHOBAHUSIM: IO DJIEMEHTHOMY
COCTMHEHU I COCIMHEHUSI. COCTaBy, MO CTPOCHUIO YIIIEPOTHOTO CKeleTa, IO
Knaccudukanus 1Mo  CTpOEHHIO  YIJEPOJHOTO  CKeJeTa: | HAMYHUIO (DYHKIIMOHAIBHBIX TPYIIIL.
alUKIMyeckue M nukiagdeckue  (kapOomukinueckue U | Kimaccudunupoatsb YIIEBOJOPOIBL: o
TeTEPOLUKINYECKIE) OPraHNIEeCKUE BEIECTBA. KPaTHOCTH CBSI3U U TI0 HAJTUYHIO ITUKIIA.
Knaccudukanus  yrimeBogoposoB: mpenenbHble (ankanel ¥ | OnpenensTe MPUHAUIEKHOCTh OPraHUYECKOTO
[UKJIOATIKAHbBI), HETpeeIbHbIC (AJTKEeHBI, AJKWHBI, aTKATUEHBI), | COSTUHEHUS K TOMY HJIM HHOMY THITY UJIH KJIaccy.
apeHBI.
Knaccudukanus opraHudeckux COEAMHEHUH TIO  HAJUYHIO
(GYHKIMOHANBHBIX  Tpynn  (TUAPOKCHIIbHAS, KapOOHWIbHAS,
KapOOKCUIIbHAs,  HUTporpymnma,  amuHOrpymnma).  CHoupThl
Anwaerunbl. Keronsl. Kap6oHnoBbie kucnoTsl. Hutpocoenuuenust.
AMWHBI.
. OOpa3ipl  OpraHUYEeCKUX  COCAMHEHHM  Pa3IMYHBIX
Kj1accoB.Mojein OpraHu4ecKUX COEOUHEHUW C Ppa3IMYHbIMU
(D YHKIIMOHATLHBIMU rpynnamu. O06o0maromas TadanIa
«OCHOBHBI€ KJIaCChl OPraHUYECKUX COECTUHEHUIN
[IpuHuuIBI [lonatue o xumuueckoil HoMeHknarype. Homenknatypa | CpaBHUBATh palMOHANIbHYHO HOMEHKJIATypy U
HOMEHKJIATYphI TpUBHAJIbHAS (MCTOPHYECKAs) M pallHOHATIbHAS. nomenknarypy IUPAC.
OpraHUYEeCKUX MexnayHapoaHass HOMEHKJIATypa OpraHuuyeckux coeauHeHud — | HaspiBaTh OpraHuYyecKue COCIMHEHUS
COeIUHEHUU IUPAC.IlpuHuunsl  COCTaBJICHUS  Ha3BaHUsS  OpraHUYeckoro | B coorBerctBuu ¢  npuHuunamu [UPAC wu,

coenuHenus no Homenkiarype lUPAC.
JI. Tabmuupl «Ha3BaHus allkaHOB M aJKHIIBHBIX 3aMECTHTEIICH,
«OCHOBHBIE KJIaCChl OPraHUYECKUX COCTUHECHUIN

HA000pOT, 3amuchIBaTh (HOPMYIBI OPTaHUYECKUX
COEAMHEHUH N0 UX Ha3BaHUSIM.
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Knaccudukarus
peakuuii B
OPraHu4eCKO XUMHH

[Tonsitne o cybcrpare u pearenre. Knmaccudukarus peakuuii mo
CTPYKTYPHBIM HM3MEHEHHSIM BEIIECTBA: IMPUCOCAUHEHHS (B TOM
Yyucjie  NOJIMMEpU3alMM,  OTHICIUICHUS  (3JIEMEHMPOBAHMUS),
3aMELICHUS U U30MEPU3ALIAH.

[ToHsiTHE O TOMO- W TE€TEPOJIMTUYECKOM pPa3pbhiBaX KOBAJIEHTHOMU
CBsI3M, AMEKTpOdHIaxX U HyKIeopuiax.

Knaccudukanuss peakumii 1O THUITY PEAKIIMOHHBIX YACTHIL:
paMKabHEIC, ICKTPO(UIBHBIC U HYKICODHIIbHBIC.
Knaccudukanus peakiuii Mo M3MEHEHHIO CTETICHEW OKHUCIICHHS:
OKHCIIEHUS U BOCCTAHOBJICHUSI.

Knaccuduxanus peakuui o YaCTHBIM MPU3HAKAM:
raJjOreHupOBaHUE u JIerajoreHuPOBaHUE, TUIPUPOBAHNE
U IETUJIPUPOBAHHUE, TUJIpaTaluu " JlerupaTanuu,

TUAPOTATIOTEHUPOBAHKE U IETUAPOTAIOTCHUPOBAHHE.
J. Topenue meraHa wiM npomnaH-OyTaHOBOM cMecH U3 Ta30BOM
3akurankn.B3peiB cMecn Merana ¢ xmopom.OOeclBeunBaHUE
OpoMHOM BOJIBI 3TUJICHOM. [lennomuMepu3anust
nosimaTuieHa. [loiydenune sTuiaeHa geruaparanyend 3TaHosia

CpaBHuMBaTh  KiIacCHU(UKaIMIO  peakuuid B
OPraHUYeCKOW U HEOPraHUYECKON XUMUHU.
OnpenensiTb THO U BUJ XUMUYECKOM pEAKLMU C
Y4aCTHEM OPraHUYECKUX BELIECTB.

Habmronate M onuchiBaTh JEMOHCTPALIMOHHBIN
XUMHUYECKAN IKCIIEPUMEHT

[IpakTnueckas
pabora 1

KavecTBeHHBIN aHAIU3 OPraHUYECKUX COETUHECHHI

CoOmronaTh paBUiia TEXHUKHA 0€30MAaCHOCTH TIPHU
pabore ¢ JabopaTOpHBIM  O0OpPYIOBaHHEM,
HarpeBaTelbHBIMU  MpHOOpaMU, XUMHYECKUMU
peaKTHUBaMHU.
DKOHOMHO u
obpalarbcs ¢ HUMH.
HccnenoBath CBOICTBa OpraHUYECKUX
BeulecTB.Habmtogare Xxumuueckue SBJICHHUS U
bukcupoBaTh pe3yabTaThl HAOIIOCHHIA.
@DopMynHpOBaThH BHIBOJIBI HA NX OCHOBE

OKOJIOTHYCCKH I'paMOTHO

O06006111EHNE

M CHCTEMAaTH3alMs
3HAHUM T10
KITaCCU(PUKAIIUUU HOM
EHKJIaType

Bremmonnenne TecTOBBIX 3amaHui.Penienyve 3agad Ha BBIBOJI
(dbopmyn oprannyeckux coenuHeHuil. [loAroroBka K KOHTPOJILHOM
pabore.

JI. 3roTtoBneHne Mozenen MOJIEKYN MPEACTABUTENICH pa3InYHbIX
KJIACCOB OPraHMYECKUX COEIUHEHUI

BBINONHATE TECTHI U yIIPa)KHEHUs, pellaTh 3aa4u
10 TEME.

[IpoBOIUTH OIIEHKY COOCTBEHHBIX JOCTHKCHHIMA
B YCBOEHUU TEMBI.

KoppektupoBaTb CBOM 3HaHUSI B COOTBETCTBHUU
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OpraHUYECKUX
COEIMHEHUN

C INTAaHUPYCMBIM pPE3YyJIbTaTOM

KonTtponsnas padora 1 mo teme: «Knaccudukaius 1 HOMEHKIIATypa OPraHUYECKUX COCTUMHCHUI

TEMA 2.11PEJEJIBHBIE YIVIEBOJOPOAbI

AJKaHBI: CTPOCHUE
MOJIEKYI,
TOMOJIOTUYECKUHN DS,
n30Mepus

¥ HOMEHKJIaTypa

DNEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOECHUE MOJIEKYJIbl METAHA.
I'omonoruueckuii pst aKaHOB U UX U30MEPHSL.
[IpocTpaHcTBEHHOE CTPOCHHE MOJIEKYJ AJIKAHOB (B TOM YHCIIEC U
KoH(OpMeEpHI).

Howmenknarypa ankaHoB.

. lapocTepxHEBBIE MOJIETHN MOJIEKYIT AJIKaHOB ISt
WJUTFOCTPAIlM  CBOOOTHOTO BparieHus: Bokpyr cBs3u C—C,
a TaKKe 3aCIOHEHHON U 3aTOPMOXKEHHOW KOH(pOopMaluii ATaHa.

JI. UsrotoBnenne napaduHupoBaHHOM Oymaru, HCIbITaHUE €€
CBOMCTB (OTHOIIEHHE K BOJE U KUPY)

XapakTeprus3oBaTh AIEKTPOHHOE u
IIPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ METaHa U
€ro rOMOJIOTOB.

OnuceIBaTh FTOMOJIOTMUECKUN PSIJT QIKAHOB.
Pasznuuate romMoJIOTM M HM30MEpBl  AJKAHOB.
Ha3piBaTh ajikaHbl B COOTBETCTBHH C IPABHIAMH
HomeHknarypsl [lUPAC.

Pa3nuuare nepBUYHBIN, BTOPUYHBIN, TPETUYHBIH,
YETBEPTUYHBIN aTOMBI YIJiepoJia

Croco0s1
AJIKAHOB

MOJTyYEHHUS

HpOMBIIHJ'IeHHBIe CIIOCOOBI MOJIYy4CHUSA AJIKAHOB: KPECKHUHT
He(pTEepOyKTOB, peakuus ANIKWJIUPOBAHUS, [OJIyYEeHUE
CUHTCTHUYECKOTO OCH3WHA, HarpeBaHWe yriepoja B arMocdepe
BOJIOPOJIA.

JlaGopaTopHble COCOOBI TOTYyYEHHUs aTKaHOB: peakius Bropia,
MUPOJIN3COJICH KapOOHOBBIX KHCJIOT CO MIENOYaMH, THUIPOJIN3
KapOua alFOMUHUSA.

M. TlosryueHne MeTaHa U3 arieraTa HaTpusl U THAPOKCUIA HATPUS

XapaKTepnsoBaTL OCHOBHBIC TIPOMBINIJICHHBIC U
1abopaTOPHBIE CITOCOOBI MTOTYyISHUS aTKAHOB.

CBoJicTBa aJIKAHOB U
WX TIPUMCHEHUE

du3znyecKkre CBOMCTBA AIKaHOB.

B3anMHOEe BIMSAHHE aTOMOB B OPraHMYECKHX  MOJIEKYJax.
[TonoXUTETBHBI M OTPUIATEIBHBIA WHIYKTUBHBIC d((DEKTHI.
[IporHo3  peaknMOHHOW  CIMOCOOHOCTH  aNKaHOB.MexaHu3M
peakuuii paJMKaIbHOTO 3aMelieHus. Peaknuu paauKaJIbHOTO

3aMeIICHMA rajoreHupoOBaHUE n HUTpoBaHUE.Peakiinu
aeruapupoBanus. Peakuuum okxucnenus. Jlpyrue peakuuum c
paspylieHueM yriaepoaHod nenu. llpuMmeHeHue ankaHoB Ha
OCHOBE CBOMCTB.

. BugeodparmeHTs " ClanpI,
WJUTIOCTPUPYIOIIUEUH TYKITMOHHBIN 2P QexT, TeMOJIUTHYECKUH

VcranaBiauBaTh 3aBUCHUMOCTDB MCKIY
KOJIMYCCTBCHHBIM COCTAaBOM MOJICKYJI aJIKaHOB H
Hnux (bHSI/I‘leCKI/IMI/I CBOMCTBaMH.

HJIJIIOCTpHpOBaTB Iepexonq KOJIMYECTBCHHBIX
OTHOIICHUM B Ka4CCTBCHHBIC Ha OCHOBC
TrOMOJIOTHYCCKOT'O psJia aJIKAaHOB.

OnucelBaTh B3aMMHOE BJIUMSHHE AaTOMOB B
MOJICKYJIax AJIKAHOB u YCTaHaBJIMBATb
B3aMOCBA3U MCKIY SJICKTPOHHBIM

CTPOCHUEMMOJICKYJT aJIKaHOB W WHAYKI[HOHHBIM
s dexTom.
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pa3pbiB KOBAJCHTHOU CBSI3M, CBOOOJHO-PAMKAIBHBIA MEXaHU3M
peakuuii 3ameleHus. ['openue meTaHa,npornaH-0yTaHOBOI CMECH,
napadguHa B yCIOBHUSAX M30BITKA M HEJOCTATKa KUCIOPOJa.B3phiB
cMecM MeTaHa C Bo3ayxoM. OTHOIIEHHWE MeTaHa, I[poIaH-
OyTaHOBOM cMecH, OeH3nHaK OpoMHOM Boje upactBopy KMnOa.
JI. OOHapyxeHHe BOJbI, CaXKH, YIIEKUCIOTO Ta3a B MPOJYKTax
TOpPEHUs CBeUn

Xapaktepu3oBaTh CBOOOTHO-PaTUKATHHBIHA
MEXaHU3M PEaKLUi 3aMEILECHHUS.

JlaBaTh TPOTHO3BI PEAKIHMOHHONH CHOCOOHOCTH
AJKaHOB W MOATBEP)KJIAaTh MX XapaKTEPUCTUKOU
XUMHYECKHUX CBOICTB aJIKaHOB.

VYcranaBnuBaTh 3aBUCUMOCTb MEXAY CBOMCTBAMHU
Y IPUMEHEHHUEM aJIKaHOB.

[TpoBoauTH, HAOMIOATH U ONUCKHIBATD
XUMHYECKUN SKCIEPUMEHT

[Muxnoankansl l'omonornuecknii  psiqz M CTPOCHUE  IUKIIOAKIAHOB. Nx | XapakrepuzoBaThb TOMOJIOTUYECKHAN pan,
HOMEHKJIaTypa U U30MEPHSL. CTpOEHHUE, CBOICTBa u MIPUMEHEHNE
[TonsTue o mpocTpancTBeHHOM m3oMepuu. KoHdopmepsl | IUKIOATKAHOB.
LAKJIOT€KCaHa. OnuceiBaTh COCOOBI MOJYYEHHUs] M TPUMEHEHUS
CriocoObl  TOJTy4eHHUsS] LHKIOANKAHOB: pPEKTHPHUKAIUs HEPTH, | HUKIOAIKAHOB HA OCHOBE CBOMCTB.
KaTaJUTHYECKOE JIErHIPUPOBaHUE apeHOB, BHyTpuMoJiepyisipHas | HaGmonate ¥ OmmMChIBaTH J1€MOHCTPALMOHHBIN
peakuus Bropia. AKCIEPUMEHT
Ousnyeckue M XUMUYECKHE CBOMCTBAa IMKJIOAKaHOB (peakiuu
MIPUCOETUHEHUS U 3aMEILEHUS ).
[IprumeHeHne TUKII0AKaHOB.
. lllapocTepkHEeBbIE MOJEIM IUKIOTEKCaHa (KOHGOpMAaIN
«KpecJjo» WM «BaHHA»), TUMETHIIHKIonponana (yuc-, mpawc-
H30MEpHI). OTtHo1eHHE LUKJIOT€KCaHa K BOJIHBIM
pactBopaMKMnNO4 u Br,. Tabmuma «CtpoeHue
nukioankanoB. Konpopmarmm»
TEMA 3. HEIIPEJEJIBHBIE YI'VIEBOAOPO/JAbI
AJKEHBI: DJIeKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHHUE MOJIEKYIbI OTHJIEHA. | KOHKpeTH3upoBaTh SP>-ruOpuan3aluoopouTaei
rOMOJIOTHUECKUH psia, | [oMomoruueckut psig U U30MepUs AalKEHOB (YTJIEPOIHOTO | IS MOJIEKYJIbl STHIICHA.
H30Mepus U CKeJleTa, TeOMETpUYECKas WIH yuc-mpanc-u3oMepus, MOJI0KEHUs | XapaKTepu30BaTh TOMOJIOTMYECKUH Psi/l aJIKEHOB.
HOMEHKJIaTypa JIBOMHO# CBsI3U, MEXKIaccoBast). HoMeHkaTypa ajqkeHOoB. O600mare u yrayOiasTh 3HaHUA 00 U30MEpUU Ha

. O6bEMHBIC MOJIENH YUC-, MPAHC-U30MEPOB AJTKEHOB

npuMepe  M30MepHu
U TIPOCTPAHCTBEHHO.
Ha3zpiBaTh alIkeHB! B COOTBETCTBUHU C IpaBHIIAMHU
HoMmeHknarypel [UPAC.

QJIKEHOB:  CTPYKTYpPHOM
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PaziauuaTth romMos10oru 1 HN30MCPbI AJIKCHOB

CrniocoObI mosryyeHus
AJIKCHOB

[IpoMmbIliuIeHHBIE  CMOCOOBI  MOJYYEHHUS]  QJIKEHOB:  KPEKUHT
QJIKAHOB, BXOJIIMX B COCTaB HE(PTH W TOMYTHOTO HEPTSIHOTO
rasa, IerMJpUpPOBaHHE IPEICIBHBIX YIIIEBOIOPOIOB.
JIaGopaTopHble  CIIOCOOBI ~ IONY4YEHUS  QIKEHOB:  PEAaKIUU
AIIUMHHUPOBAHUS (IETaJOreHUPOBaHNUE), NETHIPATAlUs CIHPTOB
¥ JIeraJIOTeHUPOBAHHUE TUTATOT €HAIKAHOB, a TAKKE
ACTUAPOTaJIOTCHUPOBAHUC TAJTOICHOIIPOU3BOAHBIX MPCACIbHBIX
yraeBoaopozos.[Ipasuno 3aiinesa.

J. Tlomydenme sSTHIeHa W3 STaHONA M JIOKA3aTEIBCTBO €TO

PaznuuaTh MpoOMBIIUICHHBIE CIIOCOOBI MOJTY4EHUS
AJIKEHOB. KPEKUHI aJIKaHOB, BXOJSILHX B COCTaB
HepTH W  TOMyTHOTrO  HEPTIHOrO  Tasa,
JETUIPUPOBAHHUE AJIKAHOB.

[IpeanaraTe nabOpaToOpHBIE CIOCOOBI MOTYYSHUS
KOHKPETHBIX aJIKAaHOB.

dopMynupoBaTh NMPaBUIIO 3aiflieBa U 3aMMCHIBATH
YpaBHEHUS peakUil B COOTBETCTBUU C HUM.
Habmronate M omnMchIBaTh JE€MOHCTPAIIMOHHBIN

HETIPEJCIbHOTO  CTpOeHUs (peakuuu C OpOMHOM  BOJOMW | SKCIIEPUMEHT
u pactBopoM KMnQOy)
CaolicTBa u ®uU3NYECKUE CBOMCTBA AJTKEHOB. OnuceIBaTh B3aMMHOE BJIVSIHUE aTOMOB
MpUMEeHEeHHe alkeHoB | B3anmuoe BIIUSIHUE aTOMOB B OpraHUYECKUX | B MOJIEKYJIaX aJIKEHOB U M€30MEPHBIH 3 DeKT.
Mosekynax.Me3omepHslil a3 dexr. [IporHo3upoBaTh peakIMOHHYIO CHOCOOHOCTH
[IporHo3  peakIMOHHOW  CHOCOOHOCTH  aJKeHOB.MeXaHU3M | aIKEHOB Ha OCHOBE 3JIEKTPOHHOTO CTPOEHHUS HX
peakuuit AeKTpOPHIBHOTO TPUCOETUHEHUS. MOJIEKYIL.
Peakuuu MPUCOETUHEHUS AJIKEHOB:! rajJjoreHupoBaHue, | XapakTepu3oBaTh MEXaHU3M PEAKIUA
TUJPUPOBAHHUE, TUAPOTaJIOr€HUPOBAHMUE, ruapaTanusi, | MeKTpo(UIHHOTO MPUCOSAUHEHUS

nosmMepu3zamms. [lpaBuno MapkoBHUKOBa.Peakuy OKHCICHUS
ankeHoB KMnOg4 (peakumsi Barnepa) B BOJHON W CEPHOKHCIION
cpene.

[IpuMeHeHre aIkeHOB Ha OCHOBE CBOMCTB.

. BuneodparmenTsl u ciaiiipl o Teme ypoka.OoOeciBeYnBaHue
STHWJICHOM OpOMHOW BOJABI W  pacTBOpa  IIEpMaHraHara
kanus.['openue sTuIeHa. B3anmopercTBreankaHoOB u
AJIKEHOBC KOHIICHTPUPOBAHHOMW CEPHOM KHUCIOTOM.

JI. OGHapy>xeHne B KepOoCHHE HEMPEeIeNIbHBIX COeTMHEHUI

(ramoreHupoBaHue, THAPHUPOBAHUE,
TUAPOTaJIOreHUPOBAaHUE, THApATALMS) U PEaKIUU
MOJIMMEPU3ALHH.

CpaBHuBaTbnpaBuia MapkoBHHUKOBA U 3aiilieBa.
YcTaHaBIMBaTh 3aBUCMMOCTh MEXK]ly CBOWCTBaMU
AIKEHOB U UX IPUMEHEHUEM.
HabmronaTts, OIHCHIBATh u
XUMHYECKUN IKCIEPUMEHT

IIpOBOAUTDH

IIpakTuyeckas
pabora 2

HonyquI/Ie MCTaHa U 3THJICHA U UCCIICA0OBAHUEC UX CBOMCTB

CO6J'IIOI[8.TB [MpaBujia TCXHUKHU 0e301IacHOCTH IIpu

pabotre ¢ nabopaTopHbIM  00OpYyIOBaHHEM,
HarpeBaTejIbHBIMU  MPHOOpAMH, XHUMHUYCCKHMHU
peakTUBaMU.  OKOHOMHO M  9KOJOTHYECKH

r'paMOTHO 06pa1uaTLc;{ C HUMM.
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UccnenoBaTth CBOMCTBA OPraHUYECKHUX BEIIECTB.
HabGnronate xuMudeckue siBIeHUS M PUKCHPOBATH
pesynbpTaTtel  HaOmoaeHuil.  DopMyIHPOBATH
BBIBOJIbI HA UX OCHOBE

OcHOBHBIE
XUMHUHU
BBICOKOMOJIEKYJIAPHBI
X

COCTMHEHNH

IIOHATHSA

CTpOGHI/Ie MMOJIMMEPOB: MOHOMCECD, IMOJIUMEP, IJICMCHTAPHOC 3BCHO,
CTCIICHb IMOJIUMCPU3AILHH.

JIuneninele, pa3BETBIEHHBIE u ceT4arTbie (cuuuThIe)
nosMepsl. CTepeoperyisipHble u HECTEPEOPErYIISIpHbIE
MOJIUMEPBHI.

OTHollleHHE TOJMMEPOB K HArpeBaHUIO: TEPMOILJIACTHYHBIE

1 TCPMOPCAKTUBHBIC IMOJIMMEPHI.

HOJ'H/IMepI)I Ha OCHOBC OTWIICHOBBIX YIJICBOJAOPOAOB W HX
IMPOU3BOJHBIX: MMOJIUITUIICH, ITIOJTUITPOITUIICH,
HOJ'II/ITeTpa(l)TOpC)TI/IJ'IeH 1 MOJIMBUHHIIXJIOPH.

JI. O3HaKOMIIEHHE C KOJUIEKIUEN MOJIMMEPOB OCHOBE 3THIJICHOBBIX
YTJIEBOJIOPOJIOB

OnuceiBaTh pCaKkiuun noJrMmMepu3anuu
M HUCIIOJIB30BaTh IIOHATHUA XUMUHU

BBICOKOMOJICKYJIAPHBIX COGI[PIHCHI/IﬁZ MOHOMCD,
moJmMmeEp, SJICMCHTApPHOC 3BCHO, CTCIICHDb
MoJIMMEpHU3alu, J'IHHCfIHI:IG, paSBeTBHéHHBIC u

ceTyaThle (CLIUTHIE), TOJUMEPBI,
TEPMOILJIACTUYHBIE U TEPMOPEAKTUBHbBIE
MOJIUMEPBI, CTEPEOPETYIIIPHBIE U
HECTEPEOPETYIIPHBIE TOJTUMEPBI.
KnaccudunupoBare monuMepsl MO pa3iIUYHbIM
NPU3HAKAM: TI0 CTPOEHMIO, CIOcOo0aM MOJy4YEHUs
Y OTHOIIICHHUIO K HarpeBaHHUIO.

Pasznuyars nonumepuzanuio u

MOJINKOHACHCAIUIO.
XapakTepu3oBaTh ~ MPUMEHEHHE  Ba)KHEUIIHNX
NpeICTaBUTEeNed  MOJMMEPOB  HAa  OCHOBE

STHUJICHOBEIX YTIJICBOAOPOJ0B U UX IIPOU3BOJHBIX.

AnkanueHbl.kinaccud
HKaIUsl 1 CTPOCHHUE

Knaccudukanuss AMEHOBBIX YIJIEBOJOPOJIOB: H30JIUPOBAHHBIE,
KyMYJIUPOBAHHBIE U COMPSKEHHBIE.
Homenknatypa u  u3oMepus  JUEHOBBIX  YIJIEBOJOPOJIOB

(MexK1accoBas,yriIepOJHOrO CKEJIeTa, B3aMMHOTO IIOJIOKEHUS
KpPaTHBIX CBSI3€H, TECOMETPUYECKAs ).

CrtpoeHue conpsoKEHHBIX alTKaIMCHOB.

J.BuneodparmeHnTsl u ciaipl o TeMe ypoka. Moaenu MoaeKyi
QIKaJIMEHOB C  M30JUPOBAHHBIMH, KyMYIHPOBAaHHBIMU U
CONPSDKEHHBIMU JIBOMHBIMH CBSI3SIMU

OnuceiBaTh ajaKaJUE€Hbl Kak yYrieBOJAOPOJIbl C
JIByMsI IBOMHBIMU CBSA3SIMH.

[IpennaraTs 00myto GopMyily TMEHOB U HA3BIBATH
UX B COOTBETCTBUH C MPaBWJIAMU HOMEHKJIATYphI
IUPAC.
Paznnuats
MEXKKJIaCCOBYIO,
YIJIEPOJHOIO CKEJIeTa, B3aUMHOTO TOJIOKEHUS
KpPaTHBIX CBSI3€U, FTEOMETPUUYECKYIO.
XapaxkTepru3oBaTh CTpOCHUE
aTKaJUEHOB

H30MCPUIO AJIKaIUCHOB:

COTPSIKEHHBIX

CniocoObl nosryyeHus,

CnocoOb1 TMOJIYYCHUA AJIKAJJUCHOB: JACTUAPHUPOBAHUC AJIKAHOB,

CpaBHI/IBaTB XHMHUYECKHE CBOMCTBA ajKEHOB H
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CBOMWCTBA U peakuus JleGeneBa, neruaporaioreHupoOBaHHE AJIKaUECHOB.

IIPUMEHEHHE JUTJION€HAJIKAHOB. BbISBIATE 0COOEHHOCTH peakLuy NOJUMEPU3ALNU

aJIKaJUEHOB. ®u3nyecKue CBOMCTBA JUEHOBBIX YIJIEBOAOPOIOB. COIIPSDKEHHBIX AJIKAJUECHOB.

XUMHUYECKHE CBOMCTBA JUEHOBBIX YIJIEBOJOPOJOB: pPEAKIMU | XapaKTepu3oBaTh (U3NYECKHE H XUMHUYECKUE
IPUCOEIUHEHUS], OKUCIIEHUS U MOJIMMEPU3ALUH — U OCOOEHHOCTH | CBOMCTBA AUEHOB.

UX IPOTEKAHMS. OnuceiBath HaxXOXJICHUE B IIPUPOJE
HaxosxieHue B npupoie 1 IpUMEHEHUE alKaaueHoB. TepIieHsbl. Y IPUMEHEHNE aJIKaIUEHOB.

A Koarynsauus  MI€4HOro CcoKa KaydyKOHOCOB (MoJjouas, | JlaBaTb  XapakTepUCTUKY TepIeHaM M HUX
onyBaHuMka unu  ¢ukyca). [lemonumepusauus ~— Kaydyka | IpeACTaBUTEISIM

U I0Ka3aTeJIbCTBO HAJIM4YMs JBOMHBIX CBSA3€H B MOJIEKYJax

MOHOMEpOB (peakiuu ¢ OpoMHOiT Boj10ii U pacTBopoM KMnNOys)

Kayuyxu n pe3nHbl D1acTOMEpBI. HarypanbHsiit KayuyK, Kak NpOAYKT | XapakTepu30BaTb  KaydyKM Kak  IPOJYKTHI
MTOJIMMEPU3ALINA M30IIpEHA. CuHTETHYECKHE | TOIMMEPU3ALNN CONPSHKEHHBIX AJIKAJIUECHOB.
Kay4yKu:0yTaTueHOBBIN Kay4yK (CBK), JUBHHUIIOBBIN, | Y CTaHaBIUBATH B3aUMOCBS3b MEXKIY
M30TPEHOBBIN, XJIOPOTIPEHOBBIN, OyTaIueH-CTUPOIBHBIH. CTEPEOPETYIAPHOCTHEO H 3IIACTUYHOCTBHIO
Bynkanu3zanus kaydykoB: pe3uHbl U J00HUT. Kay4yKOB.

J. O3nakomienue ¢ kojueknuen «Kayayku v pe3uHbi» OnuceiBaTh MPOOJIEMy CHHTE3a KaydyKOB W POJIb
C. B. JlebeneBa B €€ penicHuH.
Pasnmuyare cHHTETMYECKHE KaydyKH M HCXOJHBIC
MOHOMEPBI.
XapakTepus3oBaTb ~ pe3MHY  KaK  IPOIYKT
BYJIKAHU3ALIMU Kay4yKOB

AJNKUHBIL: CTpOEHUE OJEeKTPOHHOE UM  INPOCTPAHCTBEHHOE CTpOeHHME MoJjeKynbl | KoHkpeTusupoBarh SP-rubpuauzanuio opouTtaiei

MOJIEKYJI, U30MEpHs, | alCTHIICHA. JUISL MOJIEKYJIbI AlICTHIICHA.

HOMEHKJIATYpa, Fomonornveckuii  psii ¥ M30MEpHsl  aJIKMHOB  (yriepoaHoro | XapakTepu30BaTh OMOJOTHYECKUI PsJ| AIKHHOB

TOMOJIOTHYECKHH PsijI, | CKeJeTa,  MOJOKEHUS  TPOHHOW  CBsI3M,  MEXKKIACCOBasi). | M M3MEHEHHE (HH3UYCCKHX U XUMUYCCKHX CBOWCTB

U CIIOCOObI Homenknarypa ankuHOB. B 9TOM psAy.

MIOJIy4EHUS CrniocoObl NOJTy4YeHHUs] aJIKUHOB: MUPOJIM3 MeTaHa (B ToM uucie u | O0o0mare U yrinyOasaTh 3HaHUS 00 M30MEpHUU Ha

OKHUCJIUTEIBHBIA MUPOIU3 MPUPOTHOTO Ta3a), KapOUJHBIA METO,
JETUPOTaIOTeHUPOBAHNE JIUTAIOT€HATIKAHOB, B3aMMO/ICHCTBUE
CONlel  alleTWJICHOBBIX  YIJIEBOJOPOAOB  (ALIETHJIEHUIOB) C
raJioreHaJKaHaMHU.

npuMepe HM30MEPUH  aJKWHOB:  YIJIEPOJHOTO
CKeJeTa, [1OJIOKEHUS TPOMHOM CBsI3H,
MEKKIIaCCOBOM.

Ha3piBaTh adKuMHBI B COOTBETCTBHUHU C IpaBUJIaMU
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A.Buneodparmentel u cnaiiipl mo Tteme ypoka. [lomydeHue
arneTriieHa 3 kapouna kanpius. O0bEMHBIC MOJIENIN ATKUHOB

HomeHknarypsl [lUPAC.
Pa3znuyath roMOJI0TY U H30MEpPHI AIKMHOB.
XapaKkTepHu30BaTh CIIOCOOBI TOTYUCHHsSI AJIKHHOB

CBoiicTBa 1
MIPUMCHCHHE AJIKUHOB

@uU3nMYECKUE CBOMCTBA allETUJICHOBBIX YIJIEBOAOPOAOB.
Xumuueckue cBoiicTa. Peakuuu npucoeauHeHus(ruipupoBaHue,
rajoreHupoBaHue, T'UIPOraJIor€eHUPOBAHNE, U IpaTallns,
TpuMmepu3anus anetwieHa). Peakmms KyuepoBa wu IlpaBuio
DnpTEKOBA. Kucnorneie CBOMCTBa QJIKHOB.
Auermienuapl.Okucinenue  ankuHoB: pactBopoM KMnOs u
TOpEHHE.

O6mactTu TpUMEHEHHUs aleTWIeHAa Ha OCHOBE €ro CBOMCTB.

[Ipumenenne romosioroB aneruieHa.llonmnMepel Ha  OCHOBE
aneTuieHa. BuHnnaneTuieH.
. B3aunmopeiicteue areTuJICHa c OpoMHO#

Bojioi. B3anmopeiicteueaneruiena ¢ pacteopom KMnOgs.I'openue
arnetuieHa. BumeodparMeHTsl ¥ Caiabl IO TeMe ypoKa

[TonTBepkaarb CBOM  MOPOTHO3  XUMHYECKUX
CBOMCTB aJKHWHOB pEAKLUSMH IPUCOEAUHEHUS,
BBIJICJISITH UX OCOOCHHOCTH.

Hcnonb30BaTh  3aKOHOMEPHOCTU  MPOTEKAHUS
peaxkuil nprucoenHeHus (MpaBuiIo DIbTEKOBA).
VYcraHnaBnuBaTh B3aMMOCBSI3b MEXAY CTPOCHHEM
MOJIEKYJIBI ~ QUEeTHJIeHa U €ro KUCJIOTHBIMU
CBOWCTBAMM.

XapaxkTepu3oBaTh peaklUl OKUCIECHHUS: TOpEeHHeE,
B3auMo/eiicTBreaneTniieHa ¢ pactBopom KMnOa.
Habmonath u OIHCHIBATh XUMUYECKUAN
AKCIEPUMEHT.

VYcraHaBnuBaTh B3aMMOCBSA3b MEXYy CBOMCTBAMHU
aleTHIIEHA U €r0 PUMEHEHUEM.
XapakTepru3oBaTh obnactu
TOMOJIOTOB AllETUJICHA.
OnuceIBaTh NOJIUMEPHI HA OCHOBE AllETHIICHA

IIPUMCHCHUA

TEMA 4. APOMATHYECKHUE YI'JIEBOJAOPO/JbI

ApEeHBI: CTpoeHHue
MOJIEKYIL,
TOMOJIOTHYECKUH Psifi,
U30MepHs U
HOMEHKJIaTypa

HepBHe CBCACHUA 00 ApOMAaTHYCCKHUX COCIUHCHUAX. CTpOCHI/IC
MOJICKYJIbI OeH30a: CAvHas T-3JICKTpOHHasd CHUCTEMA, MU
apOMaTI/ILIeCKI/Iﬁ CCKCTCT.

TI"'omonoruueckuii pAd. H3OMepI/IH B3aMMHOTO pPacCIIOJIOXKCHUA

3amectuTene B OeH3osbHOM  Kojible.  Homenkiarypa
apeHoB.Kcumnousl.
. BuneodpanrmeTsl u CIan bl o TeMe ypOKa.

]_HapOCTep)KHeBLIe 1 00BbEMHEBIE MOACIHN OeH30J1a U €ro TOMOJIOTOB

XapakTtepu3oBaTb O€H30J1 Kak MpeICTaBUTEINS
apeHOB M OCOOEHHOCTH AJIEKTPOHHOTO CTPOCHHUS
MOJIEKYJIbI O€H30J1a U MOJYTOPHOU CBA3H.
OnuceIBaTh U30MEPHUIO0 B3aUMHOTO PACIIOJIOKEHUS
3aMecTuTeNel B O0EH30JIbHOM KOJIbLIE.

3anuceiBaTh (POPMYIIBI M30MEPOB U TOMOJIOTOB
OeH30J1a ¥ Ha3bIBATh UX

CrniocoOsb1 nosryyeHus
apeHOB

[TpombinuieHHBIE CIOCOOBI TIOTYYEHUS OCH30J1a U €r0 TOMOJIOTOB:
apoMaTru3allds aJIKaHOB W  IMKJIOAJIKAaHOB, TpPHUMEpPHU3ALUs
areTuieHa (peakuus 3eIUHCKOTO).

JlabopaTtopHble CHOCOOBI TMOJIYYEHHUSI ApEHOB: AIKIJINPOBAHHE

PaznuuaTth ¥ ONKCBHIBATH  MPOMBINUICHHBIC
U 1a0opaTOpHBIEC CIIOCOOBI MOMydeHHs OeH30Ia.
OcymiecTBISATh MEPEHOC 3HAHWM 00 alKMHAaX Ha
apeHbl Ha MPUMEPE PEAKIIUU 3EITMHCKOTO
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OeH30J1a, TUPOJIU3 COJIEH apOMATUIECKUX KUCIIOT.
J. BuneodparMeHThI 1 calpl IO TEME YpoKa

CsolicTBa 6eH3011a

®uU3NYECKUE CBOMCTBA aPEHOB.

[Iporno3 PEaKUUOHHOU CIIOCOOHOCTHAPEHOB. Peakuuun
NEKTPO(YUITBHOTO 3aMEIEHHS U UX MEXaHH3M:TaJIOr€HUPOBaHHE,
ankwivpoBanue (peakuus Ppunens—Kpadrca), HUTpoBaHUE,
CyIb(UPOBAHHUE.

Peakiiun MIPUCOEANHEHUS: TUAPUPOBAHUE, paauKaibHOE
rajioreHupoBaHue.Peaknuy OKMCIICHHUs.

. PactBopenue BOEH30I1€ Pa3INYHBIXOPTaHUYECKUX
Y HEOPTraHMYECKUX BEIIECTB (Harpumep,cepsl,
noxaa).O3HakomieHne  c(U3MUECKUMU  CBOMCTBaMHM  OeH3o01a

(pacTBOPHMOCTH B BOJIE,IUNIOTHOCTh, TEMIIEPATYypPa TUTABIICHHUS —
BBIJICpKMBAHUE 3alMasHHOM  ammyibsl cOeH3olnoM B OaHe
cospioM).['opeHune 6eH301a Ha CTeKITHHOW naoyke. OTHOIIEHNE
O6enzona Kk OpoMHO#l Boje u pactBopy KMnOs.Hurposanue
OeH3oa

XapakTepu3oBaTh (puzndecKue CBOWCTBA OEH30Ia.
YcranaBiuBath B3alMOCBS3b MEXIy
AJIEKTPOHHBIM CTPOCHUEM MOJIEKYJIbl OCH30I1a
U €ro peaklIMOHHOM CIIOCOOHOCTHIO.
IIporHO3UpOBaTh THUIBI XUMHUYECKHX PEAKLHM,
XapaKTepU3yIOIKUX OEH30J, U KOHKPETU3UPOBATh
UX IPUMEPAMHU.

HabmronaTh J1€MOHCTPALIMOHHBIM  AKCHEPUMEHT
U JIeJIaTh BBIBOJIbI HA €70 OCHOBE

CBolJicTBa TOMOJIOTOB
Oen3oJIa.
[IpumeneHnne apeHOB

Tomyon, kak romosior OeH3ona. (OCOOCHHOCTH XUMHUYECKHX
CBOWCTB ayKmiIOeH30J10B. OpHEHTaHThl TIEPBOTO W BTOPOTO
pona.B3anmHoe BiMsHUE aTOMOB B MOJIEKYJIaX alKUIOEH30J0B Ha
MpUMepe peakiny 3ameleHus. Peakuy okucieHus.

[IpumeHeHne apeHOB Ha OCHOBE MX CBOMCTB.

d. OrtHomenue Tomyona K Bojae. PacTBopeHwe BTOJyoJie
Pa3TUYHBIXOPraHUYECKUX u HEOPraHUYeCKUuX BELICCTB
(mampumep,cepbl, nozaa).00eClBEUNBAHUETONYOJIOM  PacTBOpa
KMnO4 1 6GpoMHOI BOJIBI

OnuceiBath (PU3UYECKHE CBOMCTBA TOMOJIOTOB
OeH3o1a.

YcTanaBnmMBaTh 3aBUCHMOCTh MEXKIY OOKOBOM
IEMbI0 W HapyIICHUEM JJICKTPOHHOW TUIOTHOCTH
CONPsDKEHHOTO TT-00J1aKa B MOJIEKYJIaX TOMOJIOTOB
OCH30/1a TIOJ BIIMSHHEM OPHEHTAHTOB IIEPBOIO
¥ BTOPOTO poja.

XapakTepru3oBaTh B3aMMHOE BIIMSHHUE aTOMOB
B MOJIEKYJIaX  QJIKWJIOCH30J0B Ha  IpUMEpE
pEeaKIMK 3aMEIICHUS U OKUCIICHUS.
YcTaHaBIMBaTh B3aUMOCBSI3U MEX]y CBOWCTBaMU

FOMOJIOI'OB OeH3o0ja W oOmacTIMH  HX
MIPUMEHEHUSI.
HaGmrogaTh W ONUCHIBATH JIEMOHCTPAIMOHHBIN
HKCIIEPUMEHT

O06006111EHNE U

BrinoaHeHHe TECTOBBIX 3aJaHUM H pCHICHUC 3ada4Y Ha BBIBOJ

BEIOIHATE TECTHI U YIIPA)KHCHUS, pCIIATh 3aa4U
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cucTeMaTu3aus
3HAHUH 110
YTJIEBOAOPOJAAM

dbopMyn  yrieBOJOpOJOB  pa3IMYHBIX  KIaccoB.  Pemienue
pacy€THBIX 3aJa4 Ha OCHOBE CBOMCTB YIJIEBOJOPOAOB Pa3JIMYHBIX
KJIacCOoB.  BbINoMHEHME  yImpa)kHEHWHW  HA  YCTAHOBJICHME
TEHETUYECKOHN CBSA3UM MEX]y KJIACCAMU YIJIEBOJOPOJOB (LIENOYKH
npespauienuii). [lonroroska k KOHTpOJIbHOM paboTe

110 TEME.

[TpoBOIUTH OIEHKY COOCTBEHHBIX JIOCTH)KCHUN
B YCBOCHUU TEMBI.

KoppektupoBarh CBOM 3HaHHS B COOTBETCTBHH
C IUNTAHUPYEMBIM PE3YJIbTaTOM

KonTpossHas pabora 2 no temam «lIpenenbHbie yrieBoopoaby, «HenpeaeabHble yrieBoaopoash», «ApeHbl»

TEMA 5. IPUPOJHBIE UCTOYHHUKU YIJVIEBOJAOPOAOB

[IpuponHsli ras u
MONYTHBIA HePTAHON
ras

[IpuponHsli ra3 u ero cocras. [IpoOMBIIIIIEHHOE HCIIOIB30BAHNUE U
nepepaboTKa IPUPOJHOTO rasa.

[lonytHele HedTsHBIE Tra3pl M uX MnepepaboTka. Dpakuuu
MOIYTHOTO HE(PTAHOTO rasa: ra3oBblii OEH3MH, IPONaH-OyTaHOBAs
CMECh U CyXOU ras.

. TazoBas 3axuranka c mpo3pauHbiM KoprycoM.llapadun, ero
pacTBopeHue B OEH3MHE U UCHIApEHUE PaCTBOPUTENEH U3 CMecH

OnucelBaTh NPUPOJHBIA ra3 KaK €CTECTBEHHYIO
CMECh YIJIEBOAOPOIOB.

Paznuyarh mpupoIHBIM M MOMYTHBIH HEPTIHBIE
rasbl.

XapakTepu3oBaTb COCTaB IOIYTHBIX HE(TAHBIX
razoB U UX (paKiuH.

XapakTepu3oBaTb ~ O0JIACTH  MPOMBIILIEHHOTO
MPUMEHEHUS] TPHUPOJHOTO Tra3a M MOIYTHOTO
HE(TSHOTO Ta30B U OCHOBHBIE HAIPABIICHUS HUX
nepepadboTKHU.

HaoOmronars XUMHYECKUI
ONMCBIBATB €T0 U AEIaTh BBIBOAbI

SKCIEPUMEHT,

Hedrs Hedth, Kak mpUpOIHBIN HCTOYHUK YIIEBOJOPOIOB, €€ COCTaB M | XapaKTephu30BaTh (U3MUECKUE CBOMCTBA HEPTH U
(u3nveckne CBOWCTRA. OTIMCHIBATH €€ COCTaB.
YTIeBoI0poIbl KaK MpeaMeT MEXKIyHAPOIHOTO COTPYAHUYECTBA U | APryMEHTUPOBATh poIb YIJIEBOIOPOIOB
Ba)KHEHUIIIast OTpacib 3KOHOMUKH Poccum. B MEX/IyHapOJHOM COTPYIHUYECTBE U SKOHOMHUKE
. Komnexnus «HedTs n Hedrenpoaykrei».Bugeodparmentsl, Ha | Poccun 1 HE0OX0IUMOCTh  COONIONICHUST HOPM
KOTOPBIX npe/CcTaBIcHa no0bIYa HeTH U e€ | PKOJIOTUYECKOH 0€3011aCHOCTH npu
TpancnopTupoBka.Buneodparmenter  «HedtsHble  (dakenb», | TpaHCIOPTUPOBKE Ta3a, HeGTH U HeYTEIPOTYKTOB
«DKOJIOTHUECKUE KaTacTpo(dbl, CBA3aHHBIC C Pa3IMBOM HE(THY.
OO6pazoBanue HedTSIHOW IUIEHKM Ha TMOBEPXHOCTU BOABI U €€
yCTpaHEHHE

[IpombrneHHas Pextuduxamus (dpakuuonnas neperonka). Ppakuuu HePTH: | YCTaHABIMBATH BHYTPUIIPEIMETHBIE CBA3H MEXKIY

nepepaboTka HeTH OCH3MHOBas, JIMTPOMHOBAs, KEPOCHHOBAs, Ta30WIb, Ma3yT. | U3y4aeMbIM U M3YYEHHBIM Y4EOHBIM MaTepHaloM
ConsipoBeie  macna. Bazenmun. Ilapadun. ['yapon. Kpekunr | Ha  mpumepe  CnocoO00OB  MPOMBIIUIEHHOM
HEeDTENPOTYKTOB: TePMHUECKUH, KaTAIUTUYECKUH, | mepepaboTkn  HepTH W HEPTenmpOayKTOB
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TUIPOKPEKUHT. Pucdopmunr. [uxmsanus.
Apomaruzanus.JleronanuonHas cToikocts OeH3uHa. OKTaHOBOE
YHCJIO.

. Komexkuust «Hed1s 1 HETEenpoaykTe».BuaeodparmeHTs
«Ileperonka nepTm»

U CII0COOaMHU IOJIyYEHUS AJIKaHOB

YcranaBnuBarhb B3alMOCBS3b MEXIy
($U3NUEeCKUMHU CBOMCTBAMH KOMIIOHEHTOB He(TH
U criocobamu e€ nepepadboTKH.
XapaxkTepus3oBarb peKTH(HUKALINIO
KPEKHHT HEPTEPOAYKTOB U pPU(OPMUHT.
VYcraHnaBnuBaTh B3aUMOCBSI3b MEXKIY COCTaBOM,
CTpOGHHEM U CBOHCTBaMHU (pakuuii HedTH
U APYrUMU HePTENPOAYKTAMHU U UX IPUMEHEHUEM
B HAPOJHOM XO35HCTBE.
Pasnuuats TEPMUYECKUH,
KPEKUHTH U TUIAPOKPEKUHT.
ApryMeHTHpPOBATh 3aBUCUMOCTB JETOHAIMOHHOMN
CTOMKOCTH O€H3MHAa OT CTPOEHUS MOJIEKYN €ro
KOMITOHEHTOB U MpeJuiaraTb CocoObl MOBBIIIEHUS
OKTaHOBOT'O YHClia

HeTH,

KaTaJIUTUYECKUI

KamenHnslit yrois.

[TpompblneHHast
nepepaboTka
KaMEHHOT'O YTJIA.

HaxoxxneHne B mpupoje M COCTaB YIVIEW: KaMEHHBIM YroJb.
AHTPAIUT,OypHIN yTOJIb.

KoxkcoBanne u ero mpoayKThl: KOKC, KaMEHHOYTOJIbHAs CMOJIa,
HaJICMOJIbHAsI BOJIAa, KOKCOBBIN ra3. ['asudukanus yris. BomsHoi
ra3. Karanutrnueckoe ruspupoBaHue yris.

. Konnexnus «KaMeHHBIN yroib U IPOIYKTHI €ro mepepadboTK».
Buneodpparmentoi«Kokcoxumuieckoe mpou3BOICTBOY»

VYcraHaBnuBaTh B3aMMOCBSI3b MEXAy OuOJIOrHel
(KaMEHHOYTOJIBHBIM  TIEPUO.) U XUMHUEH
(KaMeHHBIN yroJib M €T0 TepepadoTKa).
XapakTepu3oBaTb KOKCOBaHHE KaMEHHOTO YIJis
U €ro MPOJYKThI: KOKC, KAMEHHOYIOJIbHAs CMOJIa,
HAJCMOJIbHAs BOJIa, KOKCOBBIH ra3.

PackppiBaTh 3HaueHHE KOKCa U MPOIYKTOB
KOKCOBaHHs B HAPOJHOM XO3sICTBE

TEMA 6. THAPOKCUJICOAEPKAIIIUME OPTAHUYECKHUE BEILIECTBA

CoupTsl:
KIaccupuKanus u
CTpOEHHUE

[lonsitue o cnmprax, ucropust uX Hu3ydeHus. DyHKIMOHaNbHas
THJIPOKCUIIbHAS TpyIIA.

Knaccugukanuss coupToB:MO THUIY YIJIEBOJAOPOAHOIO pPagvKalia
(npenenbHble,  HENpeAeNbHbIE, apPOMATUYECKUE), 10  YHUCIY
THJIPOKCUIBHBIX TPYNI B MOJIEKYyJe (OJHO- U MHOTOATOMHBIE),IO
THUILY yIJIEPOJHOIO aTOMa, CBA3aHHOI'O C FUAPOKCHIIBHOM rpynmoi
(mepBUYHbIC, BTOPHYHBIC, TPETUYHbIC).

ONEKTPOHHOE U NPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ CIIUPTOB.

Onpenensitb  NPUHAAICKHOCTh  OPraHUYECKHUX
COEIMHEHUH K ompeeéHHOMY KJIacCy CIUPTOB U
UX KOHKPETHOM TpyTIie.

XapakTepus3oBaTh IEKTPOHHOE

U IPOCTPAHCTBEHHOE CTpOCHHE (DYHKIIMOHATBHOM
TUIPOKCHIIBHOM TPYTIIIBL.
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. lapocTep:xHEBBIEMOIETN MOJIEKYH OJTHOATOMHBIX
1 MHOTOaTOMHBIX  cnuptoB. Tabmuusl  «Kucnopoacoaepxamue
opranunveckue coeaunenms» u «Kiaccudukanus cuupToBy»

['omonorunueckuit psa
AIIKAHOJIOB:U30MEPUS
Y HOMEHKJIaTypa

TI'omonorugeckuii pan MPENEIIbHBIX OJTHOATOMHBIX
ciiuproB.M3omepust  (nonokeHuss  QYHKIMOHAIBHOW  TIPYIIIIbI,
yIJIEPOJHOTO  CKelleTa, MEKKIaccoBas) MW HOMEHKIATypa
aJIKaHOJIOB.

J.BuieodparMeHThI U CIai Bl IO TEME YPOKa

XapakTeprus3oBaTh TOMOJIOTUYECKU I
AJIKaHOJIOB U BBIBOJUTD UX 00IYI0 OpMYyITy.
[IporHO3MpOBaTE  M30MEPHUI0  AJIKAHOJOB  HA
OCHOBE aHaJIM3a UX MOJIEKYJI U KOHKPETU3UPOBATh
[IpUMepaMu.

3anuceiBaTh (OPMYJIBI  AJIKAHOJIOB PA3IUYHOTO
CTPOEHUSI W Ha3blBaTb HMX B COOTBETCTBUHU
¢ npasusamu HoMeHkIaTypsl IUPAC

pan

CriocoOslI nosryueHust
CIIUPTOB

OO6muue cnocoObl MOJMYyYEHMs] aIKaHOJIOB: TUApATAIUs AJIKEHOB,

TUAPOJIN3 TaAJIOICHAJIKAHOB, BOCCTAaHOBJICHHUC Kap6OHI/I.]'H)HI)IX
COGJIPIHGHHﬁ. Crioco0rn1 MOJIYYCHUSI HCKOTOPBIX aJIKaHOJIOB!:
MCTHJIOBOTO  CIiMpTa — peaKuHeﬁ IICJIOYHOI0  IruapoJIrn3a

XJIOpMETaHa U W3 CHUHTE3-Ta3a; STUJIOBOTO CIUPTa — CHUPTOBBIM
OpO KeHHEM TIIFOKO3bI U THpaTaIlue dTUIeHA; mponaHoJa-1

— BOCCTaHOBJIEHHEM IPOMHOHOBOTO ajJbAETHAA; IPOTaHOA-2

— TUAPUPOBAHUEM alleTOHA U TUApaTalieil nponusieHa.

J. BuneodparmeHTsI U caipl 10 TEME YpOKa

XapakTepru30BaTh MPOMBIIIJICHHBIE

1 J1a00paTOpHBIE CIIOCOOBI OTYYEHHS CIIUPTOB.
3HaTh CroCcOObI MOJydeHUs] HanbOoJiee 3HAYUMBIX
AJIKaHOJIOB

CaolicTBa ClIUPTOB

dusznyeckre cBoOCTBa CUpTOB. BomopoaHas cBs3b.
[IporHO3 peakIMOHHOW CIOCOOHOCTH MPEAEIbHBIX OJIHOATOMHBIX
CIIUPTOB M €T0 MOJTBEPKACHHUE MPH PACCMOTPEHUH XUMUYECKUX

CBOWCTB CIIUPTOB: KHCJIOTHBIE CBOWCTBA,pEaKIINU
HYKJICO(DHUITBHOTO 3aMeIIeHus c raJIoreHOBOIOPOIAMH,
MEXKMOJICKYJISIpHAST W BHYTPUMOJICKYJISIpHasl — JCTHApaTaIus
(momydyenwe  WPOCTBIX  A(UPOB U aJKEHOB),  PEaKIUH

JETHAPUPOBAHUS, OKUCIICHUS U ATepUPHUKAIUN.

J. dusnueckue CBOWCTBAa 3TaHONA, MpomaHoia-1, OyraHomna-1l.
B3anmonelictBue Hatpus co cnupTtoM.B3ammopeicTBuecnupra ¢
pacTBOpoM JAMXpoMaTa Kanus B cepHod kucnote.llonydenue
cnoxHoro s¢upa. [lomyuenune stmnena u3 stanona. CpaBHEeHHE
peakuuii TOpeHus 3STUIOBOrO M MPONUIIOBOTO CIIUPTOB

YcranaBiuBarth B3alMOCBS3b
MEXKMOJICKYJIAPHOM  BOJAOPOIHOM
(bu3znYECKUM CBOIICTBAMH CIIUPTOB.
Jenate BBIBOJBI O 3aKOHOMEPHOCTSIX HM3MEHEHUS
(bu3NYECKUX CBOMCTB B T'OMOJIOTHUECKOM POy
AJIKaHOJIOB.

XapakTtepu3oBaTh OOIIME U OCOOCHHBIE CBOMCTBA
AIKaHOJIOB.

OnuceiBaTh MEXaHU3M PEAKIUU HYKICO(PHIBHOTO

MEXK Ty
CBA3BI0O C

3aMCIICHUA.

YcranaBiuBaTh TCHCTUYCCKYHO CBA3b MCIKAY
rajorcHoaJKaHaMHn 151 CIIMPTaMH, AJIKCHaAMH
" CIIUPTaMU, TUAPOKNCHUIIbHBIMU n Kap6o-
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HUJIBHBIMU COCIMHEHUSIMU
VYcraHaB/IMBaTh TEHETUYECKYIO  CBS3b
rajoreHOJIKaHaMU U CIIMPTaMHU,
U CIIUPTaMU, THAPOKUCUIIBHBIMHU

Y KapOOHWJIBHBIMU COEJUHEHUSIMH, YIJIEBOJAaMU
U CIIUPTaMHU

MEXKITY
aJIKeHaMU

IIpumenenne Husuine u Boicuyie (KUpPHBIE) CIIUPTHI. VYcraHaBIMBaTh B3aMMOCBSI3b MEXKJYy CBOMCTBAMH
cnuptoB. Otnenbuble | CunTeTHUeckue Motommue cpeacrsa (CMCO). CIIUPTOB U X IPUMEHEHUEM.
MPEICTaBUTENU O6mactu mnpUMEHEHUsT METaHOoJla Ha OCHOBE €ro CBOMCTB. | ApryMEHTHUPOBATH CBOIO yOexKAEHHOCTh
AJIKAHOJIOB ToxcuunocTh MeTaHosa.O0IaCcTH TPUMEHEHUS ATUIIOBOTO CIIHUPTA | B MAaryOHbBIX MOCIEICTBUSAX aJIKOTOIM3Ma
Ha OCHOBE €r0 CBOWCTB.
AJNKOT0JIM3M KaK COLMATIBHOE ABJIEHUE U €r0 Mpo(uIaKTHKA.
J. ObGHapyxeHue STHJIOBOTO CHUPTAa B PA3IUYHBIX MPOIYKTAX
¢ momompi nomohopMHON TPoObl. BuaeodparMeHTsl U caaiiapl
110 TEME ypoKa
MHoroaroMHbIe AtomHOCTh cnupToB. [nmkomu u  riunepunsl.  M3omepus, | KmaccuduuupoBath  coupThl 1O HOPHUHLHUIY
CIUPTHI HOMEHKJIAaTypa M  MOJIydeHHE  MHOTOATOMHBIX  CIIUPTOB. | aTOMHOCTH.
OcobenHoctu XUMHYECKUX CBOMCTB MHOroaToMHbIX | IIpornosuposats BH/JIBI HU30MEpHH UL
cnuproB.KayecTBeHHAas peakus Ha MHOTOATOMHBIE CITUPTHI. MHOTOaTOMHBIX CIIMPTOB HAa OCHOBE COCTaBa MX
OTUJICHITIMKOJIb U IVIMLIEPHUH, KaK MPEICTABUTEIN MHOTOATOMHBIX | MOJIEKYJ M Ha3bIBATh UX.
cnupToB. X npuMeHeHue. YcranaBinBarth B3aMMOCBS3H MEXIy
JA. BsaumopnelicTBue  INMIEpUHA €O CBEXCOCAKICHHBIM | IIOJyYCHHEM, CBOWCTBAMH W IIPUMEHEHUEM
Cu(OH)2.Pacno3HaBaHuEeBOTHBIX PacTBOPOBIJIMIIEPUHA U | MHOTOAaTOMHBIX CIIUPTOB: STUJICHTJINKOJIS
sTa”oja.OTHOIIEHHE ATWICHIJIMKOIS M INIMLEPHUHA K BOJEC H | U IVIMLEPHHA.
OpraHu4eckuM pactBoputessiM.Bugeopparmentsl u cnaiinel no | PacnosnaBath MHOTOATOMHBIE CIIUPTHI
TEeMe ypoKa C IOMOLIBbIO KAYECTBEHHOMN PEaKIIHH.
HaGnronate W onuchIiBaTh JI€MOHCTPALlMOHHBIN
HKCHEPUMEHT
[IpakTnueckas HccnenoBanue CBOMCTB CIUPTOB Cobmtonath npaBuiIa TEXHUKU 0E€30MAaCHOCTH MPU
pabora 3 pabotre ¢ nabopaTopHbIM  00OpYyIOBaHHEM,
HarpeBaTejIbHbIMH  NPHOOpaMH, XUMHUYECKHMMHU
peakTUBaMU.  OJKOHOMHO M JKOJOTHYECKH

r'paMOTHO 06pa1uaTLc;{ C HUMM.
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HccenenoBath CBOMCTBA OPraHUYECKUX BELIECTB.
HaGnronate xuMudeckue sBieHUs M (PUKCHPOBATH

pesynbTaTtel  HaOmoxeHuil.  DopmynupoBartb
BBIBOJIbl HA UX OCHOBE
DeHoIbl CocraB u cTpoeHue MOJIEKYIbI (peHoIa. ATOMHOCTH (PEHOJIOB. Paznuuate  cnuptel W (EHONBI,  OJHO-,

I'oMonoruyaeckuii psi, U30MepHsi 1 HOMEHKIATypa (EeHOJIOB.
CriocoObr  monmydeHuss (eHoma: M3 KaMEHHOYTOJIBHOW CMOJIBI,
KYMOJIBHBIM €HO0c00, M3 rajoreHapeHOB W METOJA0M IIEI0YHOIO
IJ1aBa.

. BugeodparmeHTs! u ciaiiipl 1o TeMe ypoka

JIBYXaTOMHBIC U T.JI. ()CHOJIBI.
3anuceiBaTh UX GOPMYIIBI M HA3bIBATH (DEHOJIBI.

XapakTepru3oBarh TOMOJIOTHYECKHAN pan
OJHOATOMHBIX (DEHOJIOB.

YcTaHaBIMBaTh TCHETUYECKYIO CBSI3b  MEXKIY
KJIaCCaMH  HEOPTaHWYECKUX COCIWHEHUH  Ha

OCHOBE CNIOCOOOB ToJTydeHus peHosa

CaoiicTBa n
nprUMeHeHne (HeHO0JIOB

duznyeckue cBoicTBa (PeHOI0B. XUMUYECcKHe CBOWCTBa (heHona:
KHCJIOTHBIE CBOWMCTBA, OKHCJICHHE, PEAKIUU D3JIEKTPOPHUIHLHOTO
3aMeIlIeHus (TaTOTeHUPOBaHNE, HUTPOBAHHME), TOJTMKOH/ICHCAIINS.

KadectBennsie peaknmuu Ha (QeHOJ: ¢ OpoMHOW  BOJOH
u pactBopoM xsopuma xeneza(Ill).

[Ipumenenue GpeHOIIOB.

. PactBopuMocCTh ¢eHoJIa B BOJIE TIPH OOBIYHOM W TOBBITIICHHOM
TeMriepatrypax. BeiTecHeHue (¢eHona w3 QeHossiTa HATPUS
yroapHOM  kucioToi.KauecTBeHHbIE  peakiuu Ha  (PeHOII:
obecrBeunBanne OpoMHOW BOAel M ¢ pacrBopom FeCls.
O6ecneeunBanne pactBopa KMnOs.

XapakTepu3oBaTh XMMHYECKHE CBOMCTBa (peHosa
Ha OCHOBE COCTaBa U CTPOCHMS €r0 MOJEKYNbl U
B3alMHOT'O BJIUSHUS aTOMOB B HEM.

OnuceIBaTh peakiuu AIEKTPOPUITHHOTO
3aMeleHusl B OEH30JbHOM KOJIbIIE.
YcranaBiuBarth 3aBHCHMOCTb MEeXay

MpUMEHEeHHEM (PeHOJIa U €T0 CBOHMCTBaMH.
HaGmrogaTh W ONUCHIBATH JAEMOHCTPAIMOHHBIN
AKCIIEPUMEHT

O060011eHE U
CUCTEMATHU3ALSL
3HAHHH 10 CIIUPTAM U

benoy

BoimonHenue TECTOBBIX 3aJaHM U pEIICHHE 3a/a4 Ha BBIBOJ
dhopmyn ciupToB (0JIHO- U MHOTOATOMHBIX) U (eHOoJI0B. Permenue
pacuéTHBIX 33Jad HAa OCHOBE CBOICTB cHOUPTOB (OAHO-
Y MHOTOATOMHBIX) W (eHOJOB. BbInmonHeHue ympakHEHUW Ha
YCTaHOBJICHHE  TEHETHYECKOM  CBSI3M  MEXIy  Kjlaccamu
YIIEBOJAOPOJOB ¥ THAPOKCHICOACPXKAIIUX  OPraHMYECKUX
coeMHEHUH (1IeTIOUKH MPEBPAILCHUH ).

[ToaroroBka K KOHTPOJILHOM paboTe

BBITIOHATE TECTHI ¥ YIIPaXKHEHUS, PElIaTh 3aa4H
10 TEME.

[TpoBOAMTH OIIEHKY COOCTBEHHBIX JTOCTHIKCHHM B
YCBOCHHUHU TEMBI.

KoppektupoBaTh CBOM 3HaHUS B COOTBETCTBHH C
IUTAHUPYEMBIM PE3yIbTaTOM

KonTpospHast padota 3 no Teme «CnupThsl ¥ (heHOIBI»

TEMA 7. AJIBAEI'NJIbI 1 KETOHBI
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AJpaeruasr:
FOMOJIOTUYECKUH P,
HU30MEpUs U
HOMEHKJIaTypa

Anpneruapl — KapOOHWIIBHBIE OPraHMYECKHE COCAMHEHHS.
DIEeKTPOHHOE CTPOCHNE KapOOHMIBHOM ajbIeTHIHON TPYIIIIHI.
l'omonornueckuii  psn = anplIerWIOB, HUX  HM30MEpUS U
HOMEHKJIaTypa.

.  IlapocrepxxueBsie u  Crroapra—Dbpurieda
anperu10B.BuneogparMeHTl ¥ Claiipl 0 TEME ypoKa

MOJCIIN

OnuceiBaTh  COCTaB M CTPOEHUE  MOJIEKYJ
aJbJCTHUIOB.

Pasnmuyare KapOOHMIIBHYIO U aJbAETHIHYIO
IPYIIIHIL.

XapakTepru3oBaThb TOMOJIOTHYECKUI pan
aJbJCTHIOB.

[IporHO3MpOBaTE H30MEPUIO  ANBIETMAOB  HA

OCHOBE aHaJIM3a UX MOJIEKYJ U KOHKPETU3UPOBATh
IpUMepaMu.

3anuchiBaTh (HOPMYJIBl albJETU0OB U J1aBaTh UM
Ha3BaHMsI B  COOTBETCTBHUM C  IpaBWJIAMHU
HoMmeHknarypel [lUPAC

CriocoOslI mosryueHust

[MonyueHune anbaeruIOB: OKHCIEHHEM yriieBoJopoaoB(Bakep-

XapakTepru30BaTh OCHOBHBIE CTIOCOOBI TIOJTyUEHUS

aJbJIETHIOB MPOIIECC) U COOTBETCTBYIOMUX CUPTOB. [lonydeHue ampaeruioB | aabIeTHI0B.
TUpATalMe aJIKHHOB, MUPOJIM30M KapOOHOBBIX KHCJIOT WJIM WX | YCTAaHaBJIMBaTh TEHETUYECKYIO CBSI3b MEXIY
COJIEH, a TaK)Ke MIEJTOYHBIM THIPOIN30M JIUTATOTCHAIKAHOB. CIIUpTaMU W aJbJCTUIAMHU, YIJIEBOJAOPOAMH
. BuneodparmeHTsI U claipl o TEME ypoKa. W aNbJCTUIaMU, aIKHHAMU U aJIbACTUIaMHU.
JI. Tlony4yeHnne yKCyCHOTO abAETH/Ia OKUCICHUEM ITaHOJIa [TpoBOAMTH TAGOPATOPHBIC OTIBITHI
¢ cOOJIIOICHUEM TIpaBUJI TEXHUKHA O€30TIaCHOCTH U
9KOJIOTHYESCKU rPaMOTHOTO oOpareHus
¢ 000pyIOBaHUEM M PEAKTHBAMU.
HaGmrogaTs xumMuyeckue siBieHUs U (UKCUPOBATH
pe3ynbTaThl  HAOJIIOJICHUM. dopmynupoBaTh
BBIBOJIBI Ha MX OCHOBE
CBolicTBa " du3zndecKre CBOMCTBA aIbJICTHIIOB. XapaxkTepru3oBaTh XUMHYECKIE CBOMCTBA
MIPUMEHCHHE [IporHo3 peakiMoHHOK CIIOCOOHOCTH aJIbJICTHIOB. aJbJCTUIIOB HA OCHOBE COCTaBa M CTPOCHHUS HX
aJbIETUI0B XUMHYECKHE CBOMCTBA:pEaKIINH MPUCOCTUHEHHS | MOJIEKYJI.

(umanoBoJOpOAa, THApOCYIb(UTA HATpHsl, peakTuBa [ puHbsIpa,
THAPUPOBAHHKE), PEAKIIMH OKUCICHHS («CepeOpSTHOro 3epKaia» u
komruiekcamu  meau(Il)), peaknuu  KoHACHCAITUHU(AJIbI0IbHAS
U KPOTOHOBAs, c A30THCTBIMH OCHOBAHMSIMH )
Y TIOTUKOH/ICHCAIIUY, DPEAKIMH 3aMEeUIeHHs] MO O-yIJIePOJHOMY
aToMy.

[TpoBoIMTH Ta0OPATOPHBIE OMBITHI

C COOJIIOZICHNEM MTPABUJI TEXHUKH OE€30IaCHOCTU U
HKOJIOTUYECKU I'PaMOTHOTO oOpaiieHus
¢ 000pyZI0BaHUEM U pEeaKTHBAMH.

HabGnronate xuMudeckue siBlIeHUS U GUKCHPOBATh
pesynbTaThl  HabmoaeHuil.  dopmynupoBaTth
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. Oxucnenne Oe3anmpaeruga KuciopoaoM Bosayxa.llomydenue
(henonopmManbIeTUIHOTO MOJIUMEPA.

JI. O3nakominenne ¢ (U3HYECKMMH CBOMCTBAMH  aJbJICTHUIOB
(ameranmpaeru W BOIHBIA pacTBOp Qopmanbaeruia). Peakius
«cepedpsiHoro 3epkana».Peakuus ¢ ruzapoxkcunom meau(ll) mpu
HarpeBaHuu

BBIBOJABI HA UX OCHOBC

Keronsr:
FOMOJIOTUYECKUH P,
M30Mepus U
HOMEHKJIaTypa.
CriocoOblI nosryueHust
KETOHOB

Keronb! kak KapOOHMIIBHBIE COCMHEHUSI.

Oco0eHHOCTH COCTaBa U AIEKTPOHHOTO CTPOCHHS UX MOJICKYJI.
I'omonoruueckumii psz, H30MepUsl 1 HOMEHKJIATypa KETOHOB.
Crioco0bl MoTy4eHHs] KETOHOB.

JA.BuneodparmMeHTsl U ciaiiipl o TeMe ypoka

Pasznuyarh anpaeruipl ¥ K30MEPHBIE UM KETOHBI.
XapakTepru30BaTb TOMOJIOTMYECKUN Psii KETOHOB.
IIporHOo3upoBaTh BUIABI H30MEPUM HA OCHOBE
COCTaBa KETOHOB.

OnuceiBaTh €rocoObl MOJy4YEHUS KETOHOB M Ha
ATON OCHOBE YCTaHABIIMBATh T'€HETUUYECKYIO CBA3b
MEXy KJIaCCaMH OPraHMYECKUX COEIUHEHUM.
3anuceiBaTh (OpPMYNBI KETOHOB M JaBaThb WM
Ha3BaHMWd B  COOTBETCTBUHM C  NPABWIAMH
HomeHKsatypel [UPAC.

CsoiicTBa 1
MIPUMEHEHHE KETOHOB

®uU3NYECKUE CBOMCTBA KETOHOB.

[IporHo3 peakIMoHHOK ClTOCOOHOCTH KETOHOB.

XuMHU4YECKue CBOMCTBA: peakuuu MPUCOETUHEHUS
(mmanoBogoposia, TUApOCyab(uTa HaTpHs, peakTuBa [ puHBspa,
TUAPUPOBAHNUE), PEAKIIUN OKUCIICHUS, PEaKLUU 3aMEIIeHHUSI 10
Q-yTJIEPOTHOMY aToOMYy.

JA.BuneodparmeHThI ¥ cllaiibl 110 TEME ypoKa.

JI.OTHOLIEHHE aneToHa K BOJIC.ALICTOH KaK OpraHuYeCcKui
pacTBOpUTEIIb

XapakTepu3oBaTh (pU3MUECKHE U XUMHUYECKHE
CBOMCTBA KETOHOB HAa OCHOBE COCTaBa M CTPOCHUS
UX MOJICKYJI.

[TpoBOIUTH JTAOOPATOPHBIE OIBITHI

¢ cOoOJIOICHUEM TIpaBUJI TEXHUKUA O€30MacHOCTH U
JKOJIOTHYECKH IrPaMOTHOTO oOpaiieHus
¢ 00OpyTIOBaHUEM M PEAKTUBAMHU.

HaGmonaTh XMMHYECKHE SIBJICHUS W (PUKCHPOBATH
pe3yiabTaThl  HAOJIIOJACHHUM. dopMyaIUpoBaTH
BBIBOJIBI HA HX OCHOBE

IIpakTrueckas
pabora 4

HccnenoBanue cBOMCTB alnbACTUI0B U KETOHOB

CO6J'IIOI[8.TB [MpaBujia TCXHUKHU 0€e301acHOCTH IIpu

pabore ¢ nabopaTopHbIM  O0OpYyIOBaHHEM,
HarpeBaTeIbHBIMU  MPHOOpAMH, XHUMHUYCCKHMHU
peakTUBaMu.  OJKOHOMHO ¥  9KOJOTHYECKH

I'paMOTHO 06paH_IaTBC$I C HUMM.
HccnenoBaTh CBOIMCTBA OpraHN4YCCKUX BCIICCTB.
Ha6J'II-OI[aTB XUMHUYCCKUEC SABJICHUA U (I)I/IKCI/IpOBaTB
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pe3yabTaThl  HAOIIOACHUU.
BBIBOJIBI HA HX OCHOBE

DopMyIHpOBATH

TEMA 8. KAPBOHOBBIE KUCJIOTBI U UX ITPON3BOJHBIE

KapOonoBeie [TonsiTne 0 KapOOHOBBIX KHUCIOTAX. OnuceiBaTh CTpoeHUE KapOOKCUIBHOM TPYIIIBL.
KHCJIOTBI: Knaccudukarus KapOOHOBBIX KHCJIOT: 1o npupose | KnaccupuuupoBare KkapOOHOBBIE KHCIOTBHI IO
KJIaccupuKanys u YIJIEBOJAOPOJHOIO pajuKaja, MO YHUCIy KapOOKCHIIBHBIX IpYIIL. | IPUPOAE YIJIEBOJOPOJHOIO pajuKana, Mo 4YUCILY
CTpO€HHUE DONEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOECHUEKAPOOKCUIIBHON | KApOOKCHIIBHBIX I'PYIIIL.

TPYIIBIL. XapakTepu3oBaTh ~ HAXOXKICHHWE  KapOOHOBBIX

Kap6oHoBbIE KUCIIOTHI B IPUPO/IE. KHCJIOT B IPUPOJIE U UX OMOJIOTMUECKYIO POJIb

. BuneodparmeHTsl u craiabl o TeEME YpOKa.

HlapocTep:kHEBbIEMOJIEIN  MOJIEKYd  KapOOHOBBIX  KHCJOT.

Tabmuna «Knaccudukaius kapOOHOBBIX KUCIOT
[IpenenbHbIe l'omonoruueckui psia IpeaesbHBIX OJHOOCHOBHBIX KapOOHOBBIX | XapaKTepu30BaTh TOMOJIOTHYECKHAN pan
OJIHOOCHOBHBIE KHUCIIOT. MI30Mepusi 1 HOMEHKIIATypa. IpeJIebHBIX OJJHOOCHOBHBIX KaPOOHOBBIX KUCIIOT.

KapOOHOBBIE KHUCIIOTHI

.  ®wusnueckne  CBOWCTBA MYpaBbUHOM,
MMaJJbBMUTHHOBOW M CTEAPUHOBOU KHUCIIOT.
BuneodpanrmeTs! u ciaiipl o TeMe ypoka

YKCYCHOM,

YcranaBnMBaTh 3aBUCUMOCTH MEXIY UX COCTAaBOM
1 (PU3UIECKUMH CBOWCTBAMH.

CBsi3pIBaTh  MEXKMOJICKYJISIPHYIO  BOJOPOJIHYIO
CBA3b C (PU3UYECKUM CBOMCTBAMU KUCJIOT.
3anuceBaTh bopmyIbl MpeenbHbIX
OJIHOOCHOBHBIX KapOOHOBBIX KHCIOTPA3IUYHOTO
CTpOEHHUSI U Ha3blBaTb HMX B COOTBETCTBUU
¢ npasuiaMu HoMeHkIaTypbl [UPAC

CriocoObl moryueHust
KapOOHOBBIX KHUCJIOT

[omydeHns: kKapOOHOBBIX KHCJIOT OKHCICHHEM alKaHOB, alIKEHOB,
NEPBUYHBIX CIIMPTOB M QIBJCTHIOB, a TaKKe THAPOIH30M
(TpuranoreHajgKkaHOB, HUTPHJIOB).

[osmydeHnst MypaBbUHOM KUCIIOTHI B3aUMOJICHCTBUEM THAPOKCUIA
HATpUS c OKCHJIOM yriepoaa (I1), YKCYCHOH—
KapOOHUJIMPOBAHUEM METHIIOBOTO CIIUPTa U OPOKCHHEM 3TaHOJIA,
IPOIMOHOBOI — KapOOHMIMPOBAHUEM 3THJICHA.

. BuneodparMeHThI 1 CITaliIpl 0 TEME YpOKa

Xapaktepr3oBaTh 00IIME U 0COOCHHBIE CITOCOOBI
MOJTy4YCeHHUsT KapOOHOBBIX KUCIIOT.

VYcTaHaBIMBAaTh TEHETUYECKYH) CBSI3b  MEXKIY
KapOOHOBBIMH KHUCIIOTaAMU W JIDYTUMHU KIJIACCAMHU
OPraHUYeCKUX COCITUHCHUN

CBoiicTBa
MpeIeTbHBIX
OJIHOOCHOBHBIX

®du3znyeckue CBOMCTBa Kap60HOBBIX KHUCJIOT, O6y'CJ'IOBJ'IeHHLIe
MOJIAPHBIMA MAaCCaAMHU U BOJOPOAHBIMU CBA3SMU.

[IporHo3 XMMHUYECKHX CBOHCTB KapOOHOBBIX KucCIOT. OOmmue

CBOMCTBA
cocTaBa

HpOFH03I/Ip0BaTI:> XUMHUYCCKHUEC
Kap6OHOBBIX KHUCJIOT Ha OCHOBC
" CTPOCHUS UX MOJICKYIIL.
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KapOOHOBBIX KUCIIOT

CBOMCTBA KUCJIOT.

Peakium mo  yrmeBomopoaHoMmy — paaukany.  OOpasoBanue
(GyHKIMOHATBHBIX TPOU3BOAHBIX. Peakius srepudukanuu.
OOpa3zoBaHue  TaJIOTEHAHTWIPUAOB,  AHTMJIPHUIOB,  aMUJOB,
HUTPHIIOB.

. BunmeodparmenTsl m cnaigsl mo Teme ypoka.llomyueHue
YKCYHOM30aMHUJIOBOTO 3(pupa.

JI. Osnakomienune c (PU3HYECKIMH CBOWCTBAMH HEKOTOPBIX
MpeaebHBIX OJHOOCHOBHBIX KHCIIOT: MYPaBBHUHOMW, YKCYCHOWM,
MACIISTHOM. OTtHo1IeHME Pa3IMYHBIX KHCIIOT K
BOJie.B3aumoelictBue pacTBOpa yKCyCHOW KUCIIOTHI:

—c metaiutom (Mg wim Zn);

— ¢ okcugom merasuia (CuO);

— ¢ ruapokcuaom Metamta (Cu(OH)2 umu Fe(OH)3)

— ¢ conbio (Na,CO3 1 pacTBOpOM MEbLIIa)

ITonTBEpKAaTh 3T HMPOTHO3BI XAPAKTEPUCTUKOMN
o0mMX # OCOOEHHBIX CBOMCTB KapOOHOBBIX
KHCJIOT.

IIpoBoauTh nabopaTopHbIe OIIBITHI
C COOMIONICHNEM TIPaBHI TEXHUKH O€30MaCHOCTH
1 DKOJIOTUYECKU rPaMOTHOIO oOpaileHus
¢ 000pyI0BaHUEM U PEAKTUBAMHU.

HabGnronate xuMudeckue siBICHUS M (PUKCHPOBATH
pe3ynpTaThl  HaOmroaeHud.  DopMynupoBaTh
BBIBOJIbI HA UX OCHOBE

Baxwuerimme
MIPEJICTaBUTEITH
KapOOHOBBIX KHCIIOT U
UX MPUMEHEHHE

MypaBBI/IHaSI u YKCyCHas KHUCJIOTHI, KakK IpeaACTaBUTCIIN
IpeaACIIbHBIX O THOOCHOBHBIX Kap6OHOBI>IX KHUCJIOTHI.
[NansmuTHHOBAS u CTeapuHOBast KHCJIOTHI, Kak
MPeICTaBUTEIMBBICIINX MPEAEIbHBIX OJTHOOCHOBHBIX KapOOHOBBIX
KHCIIOT.
AkpuiioBas u
MIpeICTaBUTEIMHENPEACTbHBIX
KUCJOT.

OneuHoBas, JIMHOJIEBAs U IMHOJICHOBAA, KaK MPEACTaBUTEIH
BBICIIIUX HETPEAETbHBIX OJJHOOCHOBHBIX KAPOOHOBBIX KHCIOT.
benzoiinas u canuuuionas, KakK MpeICTaBUTENH
apoMaTH4YeCcKNX KapOOHOBBIX KUCIIOT.

JIByXOCHOBHBIE KapOOHOBBIE KUCIOTHI HAa IPUMEPE I1aBETIEBOM.
[Ipumenenue u 3HaYeHNE KAPOOHOBBIX KUCIIOT.

J. Komnekuuss opraHnyeckux KUCIOT.OTHOIIEHHE NpPeaeiIbHbIX
U HeMpeJeNbHbIX KHUCIOT K OpOMHOW BOJE M  PacTBOPY
nepMaHraHaTa Kajaus

MCTaKpHJIOBas
OAHOOCHOBHBIX

KHCITOTHI, Kak
KapOOHOBBIX

KnaccudumupoBats KapOOHOBBIE KHCIOTHI
pa3iInYHbBIM OCHOBAHHUAM.

HaspiBath mnpencraBuTesiedi OCHOBHBIX TPYIIT
KapOOHOBBIX KHCIIOT, 3alMCBHIBATh UX (HOPMYIIBI,
XapaKTepU30BaTh CBOMCTBA, CIOCOOBI MOJIy4EHUs
U IpUMEHEHUE.

1o

Couin KapOOHOBBIX

HOHy‘IeHI/IC colen Kap6OHOBLIX KHUCJIOT Ha OCHOBC O6H_[I/IX

XapakTepu3oBaTh CIOCOObI  MOJYYEHUS "
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KUCI0T. Mbu1a

CBOMCTB KHCJOT: B3aUMOJEHCTBUEM C AKTUBHBIMH METAJIAMHU,
OCHOBHBIMH OKCHJIaMH, OCHOBAaHUSIMU UJIU COJISIMH.

[Toyuenue cosield KapOOHOBBIX KHCIOTIIEIOYHBIM THAPOIU3OM
CJIOKHBIX 3()UPOB.

XUMHUYECKUE CBOMCTBA COJieH KapOOHOBBIX KHUCIIOT: TUAPOIHU3 TIO
KaTHOHY,pEaKlMd HOHHOTO OOMEHa, THPOJM3, OJIEKTPOIU3
BOJIHBIX PACTBOPOB.

XHMHUYECKHE  CBOMCTBa  coJleit
KHUCIIOT.

OHI/ICBIBaTL MblJIa KaK HAaTPHUCBLIC U KAJIMCBLIC
COJIN KUPHBIX Kap6OHOBI>IX KHUCJIOT.
XapakTepru30BaTh )KECTKOCTh BOJBI U MPEJIaraTh
CrocoObl e€ ycTpaHEHUSI.

HabGnronate xuMudeckue siBICHUS M (PUKCHPOBATH

KapOOHOBBIX

Mpuia. JKECTKOCTh BOJBI M CIIOCOOBI €€ YCTpaHCHUS. pe3ynbTaThl  HAOJIOJACHUM. DopmynupoBaTh
[Ipumenenue coseit KapOOHOBBIX KHCIIOT. BBIBOJIbI HA UX OCHOBE
J. Tlomyuenune w™bia w3 kupa.CpaBHEHHE MOIOIIUX CBOWCTB
xo3siicTBeHHOTO Mbl1a 1 CMC B kECTKOI BOIE
CrnoxHbie 3(UpBI Ctpoenue MOJIEKyd, HOMEHKJIATypa U M30MEPHS CIOXKHBIX | XapaKTepu3oBaTh  CTPOEHHE, HOMEHKJIATypy,

s¢upos. Ux pusndeckue cBoicTBa.

CriocoOBbl MoJTy4eHHs CI0KHBIX dPUPOB: PEeaKIMs ATepUUKALINH,
B3aUMO/IENICTBUE CIHMPTOB c aHTUIpUIAMU W
TaJIOTE€HaHTHIPUIaMU KUCJIOT peakiueil MOJIMKOHIEHCAllUU Ha
npuMepe TMOJy4YeHUs MoJIMATHIeHTepedTanaTa. XUMUYECKHE
CBOMCTBA CIIOKHBIX 3(UPOB: TUAPOIIN3 U TOPEHHUE.

[IpumMeHeHue CloXHBIX 3()UpPOB.

. Komnekmus cnoxubix 3¢upos. [llapocrepkHeBbie MoOaeH
MOJIEKYJ CIIOKHBIX 3(UPOB U M30MEPHBIX MM KapOOHOBBIX
KucHoT. [losydeHne npusTHO MaXHYLIEro CI0XKHOTO 3dupa.

JI. O3nHakomiieHHe ¢ oOpasnamu Ci0XHBIX 3¢upoB. OTHOLIEHHE
CIIO)KHBIX 3(UPOB K BOJAE M OpPraHUYECKMM BEIIECTBAM
(xpacutensm).BoiBeieHNE KUPHOTO MSITHA C TIOMOLIBIO CII0XKHOTO

a¢upa

HU30MEPHUIO CIIOKHBIX dPUPOB.

OnuceiBaTh (QU3NYECKHE CBONCTBA M CIIOCOOBI
MTOJTYYCHHS CIIOKHBIX d(DUPOB.

[IporHo3upoBaTh XMMHUYECKUE CBOMCTBA CIIOKHBIX
3(UPOB U KOHKPETUZUPOBATH MPOTHO3 PEAKITUSIMH
TUAPOJIN3a U TOPEHUS.

VYcranaBnuBaTh B3aUMOCBSA3b MEXKYy CBONCTBAMHU
Y IPUMEHEHUEM CJIOKHBIX 3(UPOB.

HaGmronaTe xumMuueckue siBIeHUS U (PUKCUPOBATh
pe3ynbTaTel  HaOmoaeHW.  DopmynIMpoBaTh
BBIBO/IbI HA UX OCHOBE

Bocku u xupsl

BOCKI/I, HUX CTPOCHHUC, CBOMCTBA U KHaCCI/IQ)I/IKaHI/Iﬂi PaCTUTCI/IbHBIC
U ’KMBOTHBIC. buosornueckas POJIb.

>KI/IpLI, HUX CTpOCHHC H CBOMCTBA: OMBUJICHHUC, THUAPHUPOBAHUC
PACTUTCIIbHBIX KUPOB.

buonornueckas POJIb ) XKUPOB

3amMmeHa JKUPOB B TEXHUKC HCTINIICBBIM CBIpBéM.

I[. OtHomieHuE CJIMBOYHOT'O, ITOACOJTHCYHOI'O, MalllMHHOI'O MacCeEl

XapaKTepI/BOBaTB COCTaB U CTPOCHHUC BOCKOB

U )KHPOB.
Ha ocHoBe cocraBa mpeacka3piBaTh XUMHUECKUE
CBOWCTBA M  KOHKPETH3UPOBAaThH  IPOTHO3
BaKHEHIIINMHU peaKIusIMu: OMBUICHUS,

rUApUPOBAHUS PACTUTCIILHBIX JKUPOB.
VYcraHaBiIuBaTh MCKIIPCAMCTHBIC CBA3U MCKIAY
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Y Maprapia K BOJHBIM pacTBopam Opoma u KMnOa.
JI. PacTBOpMMOCTB KHPOB B BOJAE U OPTaHUYECKUX PACTBOPUTEIIAX

XUMUEH 1 OHoIoTHEH.
PackpbIBaTh cIocOObI 3aMEHBI KUPOB B TEXHUKE
HEIHUILEBBIM ChIPbEM

[IpakTnueckas
pabota 5

HccnenoBanue cBOCTB KAPOOHOBBIX KUCIIOT U UX MPOU3BOIHBIX

CobmronaTe npaBuiIa TEXHUKHA 0E30MACHOCTH MPH

pabore ¢  JabopaTOpHBIM  O0OpYIOBAaHHEM,
HarpeBaTCJIbHbIMHA HpI/I60paMI/I, XUMHUYCCKUMUAU
PCaKTHBaMH. DKOHOMHO u 9KOJIOTUYCCKHU

IPaMOTHO OOpalaThCsl C HUMH.

UccnenoBath CBOMCTBA OPraHMYECKUX BEIIECTB.
HabmronaTh xumMuueckue siBjeHUst U (GUKCUPOBATh
pe3yabTaThl

O6001menue u
CUCTEMAaTH3aIIHs
3HAaHUU T10
aJIbJIETHJIaM, KETOHAM,
KapOOHOBBIM
KHCJIOTaM, CJIOKHBIM
adupam U KUpam

BrinmonHenue TECTOBBIX 3allaHUM W pEIIeHWEe 3aJad Ha BBIBOJ
(dbopmyn anmpaeruaoB, KETOHOB, KapOOHOBBIX KHCIIOT, CJIOKHBIX
a¢upoB. Pemenne pacdy€THBIX 3amady  Ha OCHOBE CBOMCTB
aBJACTUIOB, KETOHOB, KapOOHOBBIX KHUCIIOT, CIOXKHBIX 3(DUpPOB U
JKUpPOB.  BbImonHeHWe  ynmpa)kxHEHMH  HA  yCTAHOBIICHHE
TEHETUYECKOM  CBSI3M  MEXJY  KjlaccaMu  YIJIEBOJIOPOJIOB
Y KUCJIOPOJICO/IEPKALUX OPraHMYECKUX COEIWHEHUHN (LEeNOYKH
npeBparnieHuii). [logroroBka Kk KOHTPOJIBLHON paboTe

BBINOJHATE TECTHI U YIIPaXHEHUS, pEIaTh 3aJa41
10 TEME.

[IpoBOANTH OIIEHKY COOCTBEHHBIX JOCTHIKCHHM
B YCBOCHUU TEMBI.

KoppektupoBarh CBOM 3HaHHS B COOTBETCTBUU
C IJTAHUPYEMBIM PE3YJIbTaTOM

KonTponbHas pabota 4 mo Temam «AJbJIeruibl U KeTOHbD, «KapOoHOBBIE KHCIOTHI M UX MPOU3BOIHBIE»

TEMA 9. YIVIEBO/bI

yl"J'IeBOI[bI: CTPOCHUEC
n KJ'IaCCI/I(bI/IKaI_[I/IH

CocraB MOJIEKYIT YIJIEBOJIOB U UX CTPOCHHUE.

Knaccudukanus yrieBogoB: MOHO- JU-, OJIUTO- M TIOJIUCAXaPHIbI;
KETO3bI i aJIbJI03EI; TETPO3bI, IIEHTO3bI, IE€KCO3BI.
BoccranapnuBaromuye W HEBOCCTAHABIMBAIOIINME  YIJICBOJPBI.
buonorudeckas posb YriieBoJIOB U 3HAYCHHE B KU3HH YEJIOBEKA
J. OG6pa3usl yrneBoAoB U uznenuii u3 Hux.llomydenue caxapara
KaJblIUsl M BBIJCIICHHE Caxapo3bl M3 pacTBOpa caxapara
kanbius. Tabnuna «Knaccuduxarus yrieBoaoBy»

XapakTepu3oBaTh COCTaB
U KIaccupuipoBarh ~ MX MO  Pa3IMYHBIM
MPU3HAKAM: II0 OTHOIICHHUIO K THIPOJIU3Y, IO
COZICP)KaHUIO KapOOHWIJILHOW TPYIIIBI, MO YHUCTY
aTOMOB yIJIepo/a.

3anuceiBaTh (POPMYIIBI YIJIEBOJIOB U ypaBHEHUS
TUAPOJIHN3A.

VYcranaBnuBaTh MEXIPEIMETHBIE CBSI3H MEXKY
XUMHENH U OMOJIOTHEN.

HabmronaTh xuMuueckue siBIeHUsS U PUKCUPOBATH
pe3yNbTaThl

YIJI€BOJAOB

MoHocaxapuasl.

CTpOGHI/Ie MOJICKYJI MOHOCAXapruJa0B Ha MPUMEPC TIIUILCPHUHOBOTO

XapaKTepI/I3OBaTB ONTHYCCKUC H30MCPBI KdK
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IleHTO3EI

aJbJIeTu/Ia.
Ontuyeckre HM30MEpPHl MOHOCAXapHIOB U HUX OTPaXKCHHE Ha
nMckMe ¢ momMomiso Gopmyn Ourniepa.

Pubo3za wu pe3okcupubo3a Kak IpencTaBUTENN
CrpoeHue ux MoJIeKyl U OHOJIoTHYecKast poJib.
J.BuieodgparMeHThI U CIaiIBI IO TEME YPOKa

D-mteuTos3.

CJIEZICTBHE HAJMYUS B MOJIEKYJI€ MOHOCAXapua0B
ACCUMETPUYHOTO aToMa yriiepoja.

Pasznuyars MoHOcaxapuas! L- u D-psna.
OTtpakaTh CTpOEHHE MOJIEKYT MOHOCAXapua0B
¢ oMot popmyn duepa.

Paznuuare prbo3y u e30KCcuprbd03y Mo COCTaBy,
CTPOEHUIO U OMOJIOTMYECKOH poJin

Monocaxapuabl. CtpoeHne MOJIEKYIbl M (PU3UUECKUE CBOMCTBA TITIOKO3BI. XapakTepu30BaTh ONITUYECKUE N30MEPHI ITFOKO3bI
I'exco3sl Huknuyeckre ¢GopMbl TIIOKO3bIM WX OTPaXEHHWE C TMOMOINBIO | KAK  CJIEACTBUME  HAJIW4YUMs B MOJIEKYJe
dbopmyn Xeyopca. 'muko3uaHbIi ruApokcuil. a-D-Tmoko3a u MOHOCaxapua0B ACHMMETPUYHOTO aroMa
[-D-rmoko3a. yrieponaa.
Tayromepus Kak pe3ylbTaT paBHOBECHS B PACTBOPE IIFOKO3BI. Pasnuyare rekco3pl D-psma mns o- u o f-
[Tonydenne rinroko3bl. DoToCHHTES. TITI0K03bL. OTpakaTh CTpOECHUE MOJIEKYJT
XUMHYECKHE CBOMCTBA: pEaKIHMH 110 albJETHAHOM W 110 | MOHOCAXapHIoB ¢ MOMOIIbIo Gopmyr Xeyopcea.
THAPOKCHIIBHBIM  rpymmnaM.  CrnuproBoe,  MoJiouHOKHcoe | Pasnmudare rmoko3y m (pykTo3y IO COCTaBy,
Y MacCJISTHOKHCIIOE OpOKEHUS TIIFOKO3BI. CTPOEHUIO U OUOJIOTUYECKOH posin
®pykro3a Kak u3oMep TIOKO3bl. CTpykTypa ©u (U3HYECKHE
1 XMMUYECKHE CBOWCTBA.
A. Bupeodparmentsl u cnaiigel mo Teme ypoka.Peakius
«cepedpsTHOTO 3epKajia» TUTSt TJIFOKO3BI. Peaknun
¢ (YyKCHHCEPHUCTON KHUCTIOTOM.
JL. O3HakoMmIIeHUE c (bu3MIeCKUMHU CBOMCTBaMH
rIoKo3bl. B3anmoieiicteue  Tr0ko3bl ¢ ruapokcuaom  memu(ll)
P KOMHATHOM TEMIEpAType U NPU HarpeBaHUU
Jucaxapuipl Crpoenne ™onekyn aucaxapuaoB. Caxaposza. Haxoxnenue B | XapakTepu3oBaTh CTPOEHHUE MOJIEKYJ
pUPOJE. [IpouzBoacTBo caxapo3bl u3 CaxapHOM | IMcaxapu/ioB M 3alUChIBaTh YPaBHEHHUs pPEaKIUi
CBEKJIB. XUMHYECKHE CBOMCTBA CaXapO3bl. TUAPOIIN3A.
Jlakro3a M ManbpTO3a Kak HM30Mepbl caxaposbl. Mx cBoiictBa u | Paznmuarh caxapo3bl, MaJbTO3bl U JAKTO3y IO
3Ha4YEHHUE. COCTaBY, CTPOCHHIO U OMOJIOTHYECKOM POJIH.
J. OTHolIeHHE PacTBOPOB Caxapo3bl U MANbTO3bl K T'MAPOKCUAY | ONUChIBAaTh  IPOMBIIUIEHHOE  MPOU3BOJICTBO
meu(l1). Caxapo3bl U3 CaxapHOU CBEKIIBI
JI. KucnoTHsIi ruaponns caxapo3sl
[Tonucaxapusl. CtpoeHue MOJIEKyJ oJIMCcCaxapuaoB. XapakTepru3oBaTh COCTaB M CTPOCHUE Kpaxmaia
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Kpaxman Kpaxman. CocraB M CTpOEHME €ro MOJIEKYI. AMMIIO3a | KaKk NPOAYKTa DPEAKIUU IOJUKOHICHCALUN O
W aMWJIOTIEKTHH. XuMUYECKue CBOMCTBA: TUJIPOJIU3 U | [JIFOKO3BIL, XAMHUYECKUAE CBOMCTBA
KaueCTBeHHas peakuus. Haxoxaenwe B 1puUpoze, MOIy4eHHE Kpaxmana.OnuceiBaTh TEOMETPUIO TMOJIUMEPHBIX
KpaxMmaia U ero npumeHenue. buonornueckas posib kpaxmana. Lenei Kpaxmasa.
. O3Hakomnenue C pusnaeckumu CBOWCTBaMH | 3alMCHIBATh YPABHEHUE CTYIIEHYATOrO TUAPOJIH3a
kpaxmana.llosydeHue kpaxmMaibHOTO KJIeicTepa. KpaxMajia.
JI.KagyecTBeHHas peakuus Ha Kpaxmall UnentuduumpoBaTh  Kpaxmal C  [IOMOILBIO
KA4eCTBEHHOM peaKkIu
1/1 Henmronosa CrpoeHne MOJIEKYIT LIEUTION03bI. OnucelBaTh CTPOCHHE TMOJUMEPHOM ILENOYKU
CpoiicTBa 1€/UIIONIO3bI: OOpa3oBaHHE CIIOXKHBIX 3(QUPOB U | MOJEKYJIbl LEJUIIONIO3bl, KaK IMPOJYKTa pPeaKlHuH
MIPOJIYKTOB aJIKUIHMPOBAHUSI. MOJIMKOHJECHCALUN [-TIIIOKO3BI.
Hutpatel w® ameratsl NEIUIIONO3bI— OCHOBA  IIOJIy4eHHs | XapakTepH30BaTh XUMHYECKHE CBOICTBa
B3PBIBUATHIX BCIICCTB U HCKYCCTBCHHBIX BOJIOKOH. LIEJIJIF0JIO3HI, eé HaxXoXJICHUE B TIIpUPOJC H
Haxoxnenue B npupoje u €€ ouosorndeckas poisb.lIpumMeHeHne | GHOIOTHYECKYIO POITb.
LEJUTIONIO3BI. CpaBHUBATh KpaxMaj U LEJUTI0NI03y
. O3nakomnenue ¢ (U3UIESCKUMH CBOWCTBAMH  IEJUTIOJIO3HI.
[TomyueHnue HUTPATOB IEILITOIO3HI.
JI. O3HaKOMJIEHHE ¢ KOJUIEKIIMEN BOJIOKOH
1/1 [TpakTuueckas HccnenoBanue CBONCTB yrieBOIOB CoOmronaTh paBUiia TEXHUKHA 0€30MaCHOCTH TIPHU
pabora 6 pabore ¢  JabopaTOpHBIM  O0OpPYIOBAaHHEM,
HarpeBaTelbHBIMU  MpHOOpaMU, XUMHYECKUMU
peakTUBaMU.  OKOHOMHO M 9KOJOTHYECKH
IrPaMOTHO OOpAaIaThCS C HUMH.
HccnenoBaTh CBOMCTBa OPraHMYECKUX BEILIECTB.
HabmonaTh xumuueckue siBjieHUs U (UKCUPOBATD
pe3yabTaThl
1/2 O06o06ueHne u BoinonHeHue TECTOBBIX 3alaHUN M pEUICHHE 3a7ad Ha BbIBOJ | BBIMOMHATH TECTHI U yIIPaXKHEHUS, PEIIaTh 3a/1a4H
CUCTeMAaTU3aIHs ¢opmyn yrieBogoB. Pemienne pacu€THBIX 3aJad Ha OCHOBE | IO TEME.
3HAHMI M0 YTIEBOJaM | CBOMCTB yrjieBOJOB. BrinonHeHnue ynpaxHeHUH Ha yctaHoBieHHE | [[poBOIUTH OLIEHKY COOCTBEHHBIX JOCTHKEHHM
TeHETUYECKOI CBSI3H MEX Iy KJlaccamu YIJIEBOJIOB | B YCBOCHUU TEMBI.
U KUCJIOPOJICOJIEpKAIMX OpraHuyeckux coenuHeHuit (uenouku | KoppektupoBaTh cBOM 3HAHHMST B COOTBETCTBHH
npeBpanieHuii). [ToarotoBka Kk KOHTPOJIbHOM paboTe C IUIAHUPYEMBIM PE3YJIBTaTOM
1/1 KontponbHas pabota 5 1o Teme «YriaeBos»
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14/25

TEMA 10. ASOTCOAEP KAINUE OPTAHNYECKHUE COEAJUHEHUA

1/2 AMUHBL: [Monsitne 006 amwmuax. Kiaccupukanus aMuHOB: TO 4YHcTy | XapakTepu3oBaTh CTPOCHHE, KJIACCU(DUKAIIMIO,
KJaccuuKays, YIIA€BOJOPOJAHBIX  paJUKaJIOB (mepBUYHBIE, BTOPUYHBIC, | H30MEPHIO M HOMEHKIATYpY ainu(aTH4ecKux
CTPOCHHUE, M30MEPHS U | TPETHUYHBIC) U TI0 UX Mpupoae (anpaTHuecKue, apOMaTHUECKUe U | K apOMaTHYECKIX aMHHOB.

HOMEHKJIaTypa XKUPHO-apOMATHUECKHUE). OnuceiBaTh TOMOJIOIMYECKUE PSIbI
DNEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOECHUE MOJIEKYJ aMUHOB. anu@aTUYECKUX U apOMaTUYECKUX aMUHOB.
I'omonoruueckuil psan, M3oMepuss 1 HOMEHKJIATypa MpeleibHbIX | PaznuuaTh roMosioru U u3oMepbl an(aTunyecKux
a(aTHIECKUX aMHUHOB. U apOMaTHYECKUX aMHHOB
I'omonornueckuit pan, u3omepus u HOMEHKJIaTypa
apoOMaTU4YEeCKHX aMUHOB.
J.BuneodparmeHTs! U cinaiiipl o TeEMe ypokKa.
JI. M3roroBnenue LIaPOCTEPIKHEBBIX Mozenen MOJIEKYT
M30MEPHBIX AMUHOB
1/1 CrniocoOsbl nmontydenust | CriocoObl moMy4YeHHs adugaTHuecKUX aMUHOB: B3aUMOJEMCTBUEM | XapaKTepru30BaTh Croco0bI MIOJTyYEHUS
aMHUHOB aMMHuaka CcO CHOUPTaMH, B3aUMOJEHCTBUEMIAIOICHAIKAHOB C | apOMATUYECKUX U alH(PaTUUECKUX aMUHOB.

aMMHUaKOM, B3aUMOJICMCTBHEMCOIe  alKWIaMMOHHUS  co | PackpbIiBaTh posib JMYHOCTU B UCTOPUU XUMUU Ha
mEnoyaMu IIpUMeEpE peaKkuy 3UHUHA.
Crnioco6b1 HOJIy4EHUS apOMaTH4YECKUX aMUHOB: | YCTaHaBIMBaTh  I'€HETUYECKYIO  B3aHMOCBA3b
BOCCTAHOBJICHUEMAPOMAaTHUUECKMX HUTPOCOCAMHEHMM (peakuus | MeXIy ajJKkaHaMM ¥ aMUHaMH, CIMpPTaMHU
3MHUHA), B3aUMOJICHCTBUEM  apOMaTHYECKUX aMHUHOB  C | M aMHHaMM, HUTPOCOEUHEHUSMH U aMUHAMU
raJICHaJIKaHaMHU.
J.BuneodparmeHThI 1 cliaiiipl Mo TeEME ypoka

1/2 CpolicTBa n IIporHo3 peakuMOHHOW CIOCOOHOCTH aMHHOB Ha OCHOBe uX | Ha ocHOBE cocraBa M CTPOCHHMS MOJICKY)I aMHHOB

IIPpUMCHCHNEC aMHWHOB

OJICKTPOHHOI'O CTPOCHMUA.

Xumudeckue CBOMCTBaA AdMHUHOB, Kak OpPraHN4€CKUuX
OCHOBaHHﬁ.PeaKHHH 3J'IeKTpO(bI/IJ'II>HOFO 3aMCIICHUA
APpOMATUYICCKUX AMHHOB, Peakunu OKHUCJICHUA,

ankuiaupoBanusa.O0pa3oBanue amMua0B. B3anMoeicTBHe aMHUHOB
C @30THCTOM KHCIIOTOH.

[IpumeHeHrie aMHMHOB Ha OCHOBE CBOWCTB.

J.Duznueckue CBOICTBa aHunrHa.OTHOIIEHUE OeH3071a
U aHUJIMHA KOpOMHOI Boje.KommekuussaHMINHOBBIX
Kkpacureneil.l openne mernnamuHa.B3anmonericTBueMeTUIaMUHA

CBOMCTBA U
ypaBHEHUSIMHU

IIPOrHO3UpOBAaTh HX OCHOBHBIC
IMOATBEPKAATH IIpOTHO3
XUMHUYCCKUX peaKHHﬁ.
YcraHaBnuBaTh B3aUMOCBSI3U MCKAY CBOMCTBaAMH
M 00J1acTIMHU IMPUMCHCHHA aMHHOB.
PaCKpBIBaTB PpOJib ApOMAaTHYCCKHX
B ITPOU3BOACTBC KpaCHTeHeﬁ

AdMHHOB
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U AaHWIMHA C BOJOU U
AHWIMHOBBIMU KPACUTENSIMU

kuciaoraMu. OkpaliBaHUEeTKaHEeH

1/2 AMHWHOKHCIIOTHI: [TonsiTue 00 amuHokucnotax.CtpoeHue MOJIEKYII U | XapakTepu3oBaTh CTPOCHHE, KIACCUPUKAIUIO,
CTPOEHHE MOJIEKYII, HOMEHKJIATYPaaMUHOKHUCIIOT. M30MEpHUI0 1 HOMEHKJIATYPY aMUHOKHUCIIOT.
KJIacCU(UKAIUS U CriocoObI TIOJTydeHUSI aMHHOKHCIIOT: THIPOIN3 OelNKOB, cuHTE3 Ha | OMUCHIBAThH CIIOCOOBI MOTYYCHUS AMUHOKHUCIIOT.
MOJTy4CHHUE OCHOBE raJOreHOPOU3BO/IHBIX KapOOHOBBIX KHCTIOT, | PackpeiBaTh  poOJlb  aMHUHOKHUCIIOT B  OOMCHE

IUAHTHIPUHHBINA CHHTE3, OMOTEXHOJIOTHUECKUN CIIOCO0. BEILIECTB B KUBBIX OpraHU3Max.

JA.I'naponn3 6eITKOB ¢ IMOMOIIBIO TTETICHHA VYcranaBiuBaTh ~ T€HETUYECKYIO  B3aMMOCBSI3b
MEXy KaOOHOBBIMHU KHCIIOTAaMU
1 aMUHOKHCJIOTAMHU.
Ha ocHoBe anHamm3a cocraBa aMHUHOKHUCIOT
MIPOTHO3MPOBATH UX aM(OTEPHBIE CBOICTBA

1/1 CaolicTBa u ®uU3nYeCKre CBOMCTBA AMUHOKHUCIIOT. Ha ocHoBe cocTtaBa HW CTpPOEHHS MOJEKYI
MIPUMEHEHHE AMMHOKHUCIIOTH Kak aM(OTepHbIE OPTraHWYECKHE COCAMHEHUS: | aMUHOKHUCIIOT TPOTHO3UPOBATh MX aM{(pOTEpHBIE
AMUHOKHCIIOT B3aMMOJICHICTBUE C KHUCJIOTaMH M IIeioYamMHu, o0O0pa3oBaHWE | CBOMCTBA U MOJATBEPKIATh MPOTHO3 YPaBHEHUSIMHU

OMTIOJISIPHOTO MOHA. XUMUYECKUX PEAKITUH.
Peaxiuu stepudukanmy 1 KOHACHCAINH. PackpeiBath poJIb MEKMOJIEKYJISIPHOMN
[lentunHas cBsA3b U MOTUIENTUABIL. JeruapaTaly MOJEKYJI aMUHOKHUCIIOT B
KauecTBeHHbIE peakiuu Ha aMUHOKHUCIIOTHI: HUHUTHIPUHOBAS U | 00pa30BaHUM OEJIKOBBIX MOJIEKYJI U TOJIYYEHHUU
KCAaHTONPOTENHOBAHUS. MENTUIOB.
[IpumeHeHre aMUHOKHUCIIOT U OHOJIOTHYECKAsl POJIb MENTUIOB. VYcranaBnuBaTh B3aUMOCBSA3b MEXKy CBONCTBAMHU
. OOnapyxenue (yHKIMOHAIBHBIX TPYNI B MOJEKyJax | M MPUMEHEHUEM aMHUHOKHUCIIOT U MENTUIOB.
AMUHOKHCIIOT (Ha npumepe riuHa). | OOHapyKUBaTh ~aMUHOKHUCIOTHL C  TOMOIIBIO
O6HapyKEHUEaMHUHOKHUCIIOT C TOMOIIBI0 HUHTUPUHA. HUHTUJIpUHA
JI.3rotoBieHre MoAeNIe IpOCTEHIIMXITCITHIO0B

1/1 benku CTpyKTypbl MOJIEKy 1 O€IKOB: TIepBUYHAs, BTOPUYHAS, TPETUYHAS, | XapaKTepru30BaTh MOJUMEPHYIO MPUPOTy OETKOB

YeTBEPTUYHAS.
Cunre3 O€NKOB.

CpoiicTBa OenKOB: JieHATypalus, THUIPOJIN3, KadyeCTBEHHbBIC
pEeaKIuu.

buonoruueckue GpyHKIN OETKOB.

. PactBopenne u ocaxaeHue OenkoB. JleHaTypauus

0cnkoB.KauecTBeHHBIE PCaKIIMM Ha OcNKH.

U CTPYKTYPBI UX MOJIEKYJI.
OnuceiBaTh (PU3NYECKUE U XUMUYCCKHUE CBOHCTBA
0OeIKOB.

Pacro3naBaTth O€JIKH C IMOMOIIBI0 KAaueCTBEHHBIX
peaKIui.

Ha ocHOBe MeXIIpeIMeTHBIX CBsI3el ¢ Ouonoruen
pacKpbiBaTh  OMOJIOTHYECKYIO  POJIb  OEJKOB
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JI. PacTtBopenue OenkoB B BoJie M uX Koarymauus.OOHapyxeHue
Oenka B KypHHOM SIHIIE U MOJIOKE

B JXMBBIX OpraHu3Max

1/1 IIpaxkTnueckas AMuHBI. AMUHOKUCIIOTHI. benku CobmronaTh npaBuiIa TEXHUKU 0€30MaCHOCTH MPU
pabora 7 pabore ¢  JaboOpaTOpHBIM  OOOpPYIOBAHHEM,
HarpeBarelbHbIMU  MPUOOPaMU, XUMHUYECKUMHU
peakTUBaMU.  OKOHOMHO UM 3KOJOTHYECKU
IPaMOTHO 0OpallaThCsl C HUMH.
HccenenoBath CBOMCTBA OPraHUYECKUX BELIECTB.
HabmronaTh xuMuueckue siBjeHust U (GUKCUPOBATh
pEe3yNbTATHI
1/1 Hyxknennossie [Tonsatue 06 a30TUCTHIX OCHOBAHUSIX. OnuceiBaTh CTPOEHUE U CTPYKTYpPhl MOJIEKYI
KHUCIIOTBI Hyxnennossie kucnotsl: PHK n JIHK. Hykneotuapl 1 ux cocraB. | HyKJIE€MHOBBIX KHCJIOT. HaspiBaTe cocTaBHBIE
Cpasuenue JJHK u PHK u ux posps B nepenayn HacieICTBEHHBIX | YACTHU HYKJIEOTUIOB U KIACCUPHUIIMPOBATH UX.
MIPU3HAKOB OPraHU3MOB U OHOCHHTE3€e OernKa. CpasnuBats PHK u JIHK.
. Monenu JTHK u pazmuunsix BugoB PHK.OOpa3uel nponykros | XapakTepu3oBaTh poJib HYKJIEUHOBBIX KHCIOT
MUTAaHUS W3 TPaHCTeHHBIX (OpPM pacTeHUi U KUBOTHBIX; | B Iepeaaye HACJIEICTBEHHBIX CBOMCTB
JIeKapCcTB W TNPEenapaTroB, M3TOTOBJIEHHBIX C IMOMOUIbIO T€HHOU | OpraHu3MoB
UHXCHEPUU
1/2 O06o0uenue u BelnoslHEHNE TECTOBBIX 3alaHUM M PEIICHUE 3aJa4 Ha BbIBOJ | BBINOIHATE TECTHI U yNIPa)KHEHUS], PEIIATh 3a1a4U
CUCTEMAaTH3aLMs (bopMyn a30TcoAepKaMX OPraHUYECKUX coeluHeHui. Perienue | mo Teme.
3HAHHU 110 pacué€THBIX 3a/la4 Ha OCHOBE CBOMCTB AMHUHOB M aMHUHOKHUCIOT. | [IpoBOANTE OIIEHKY COOCTBEHHBIX JOCTHXKEHHH
a30TCOJIEPKALIUM BeinosiHeHue ynpaxHeHHH Ha YCTAHOBJICHUE F€HETUYECKOM CBS3H | B YCBOCHUM TEMBI.
OpPraHUYECKUM MEXIy KilaccaMd  OpraHuueckux coeauHeHuil  (uemouku | KoppektupoBaTh CBOM 3HAHHS B COOTBETCTBUH
COCIMHEHUSIM npespateHuit). [lIoarotoBka Kk KOHTPOJILHOM paboTe C IUIAHUPYEMBIM PE3YJITaTOM
1/1 KoHTtposabHast pabota 6 1o Teme «A30TcoiepxkKaliie OpraHuyeckKie COeIMHEHUs
1/1 [IpakTnueckas WnenTudukanys opraHMuecKiX coeANHEHHH CobmtonaTh npaBuiIa TEXHUKU 0E€30MAaCHOCTH IIPU
pabora 8 pabore ¢ nabopaTopHbIM  00OpYyIOBaHHEM,
HarpeBarejIbHbIMM  NpHOOpaMH, XUMHUYECKMMHU
peakTUBaMU.  OJKOHOMHO M JKOJOTHMYECKH

IpaMOTHO 00OpaIaThcsi C HUMHU.

HccnenoBaTh CBOMCTBAa OPraHMYECKUX BEILIECTB.
HaGnronate xuMudeckue sBieHUsI 1 GUKCUPOBATH
pE3YIABTaTHI
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2/8 O060011eHNEe 3HAHUH IO KYpCY OPraHMYeCKON XUMHH
1/2 WTorosas KOHTpoJIbHas paboTa 10 Kypcy OpraHM4ecKOd XUMUHU
4/13 | Pe3epBHOE Bpemsi
102/17 | Uroro
0
Oo0masg xumusg. 11 xkiaacce
3/54
Tema ypoka H3yuaemble BONPOCHI Buabl 1eATeIbHOCTH 00y4aI0OIIUXCS
10/15 TEMA 1.CTPOEHUE ATOMA. IEPUOJNYECKHNM 3AKOHU NEPUOJINYECKASI CACTEMA XUMHWYECKHX DJJEMEHTOB
. 1. MEH/JIEJIEEBA
1/1 Crtpoenue atoma CrnoxHoe cTtpoeHue atoma. JlokazaTeabCTBa STOTO: KATOIHBIE U | APryMEHTHPOBATh CIIOKHOE CTPOCHHE aToma
peHTreHOBckue  nyud,  GoToddhdexT, paanoaKTHBHOCTb. | U COCTOATENBHOCTh  PAa3IMYHBIX  MOJETICH,
OTKpBITHE D3JEMEHTApHBIX YACTHIl: DJIEKTPOHA M HYKIOHOB | OTPAKAIOMIUX ATO CTPOCHHE.
(mpotoHoB u HeuTpoHOB). Mogemu Tomcona, Pesepdopma, | DopmynupoBats nmoctynaaTsel bopa.
bopa. Ilocrynarer bopa. CtpoeHue atoma B CBETE€ KBAHTOBO- | XapaKTEpPH30BATh  KOPIYCKYJISIPHO-BOJHOBOM
MEXaHUYECKUX MpPeACTaBICHUM. JyaJqTu3M 4acTHUIl MUKPOMUPA
. ®otorpdexr. Karomnpie myunm (IJIEKTPOHHO-TYYCBBIE
TpyOku).  BumeodparmenTtsl W chaiigpl MO TeMe
ypoka.lloptpetsr Tomcona, Pezepdopna, bopa
1/2 Crtpoenune aToMHOTO sijpa. Hyknonsr (mpotoHsl u HEWTpoHHI),HyKimabl. [lonstre 00 | XapakTepu3oBaTh COCTaB aTOMHOTO  sifpa.
W3otomnbl. SaepHbie peakuu u300apax u u30Tomnax. SnepHbie peakiuu U UX YpaBHEHHUS. Paznuyarh HYKJIOHBI M HYKIHABI, HU300apbl U
. Buneodparmentsl u ciaiael 1o Teme ypoka.llopTpersl | H30TOIbI
NBanenko u ["anona ®opMynHpOBaTH COBPEMEHHOE OIpe/eIeHHe
MOHSTHS «XUMUYECKUHN IIIEMEHT.
3anuchIBaTh YpaBHEHUS SACPHBIX peaklui
1/2 CocTosiHHE AIEKTPOHOB B KopnyckynsipHo-BOTHOBOM Ayanu3M 3JE€KTPOHA. OnuceIBaTh COCTOSIHUE AJIEKTPOHA B aTOME.
aToMe. [ToHsiTHE 21EKTPOHHOM OPOUTAIIN U DIEKTPOHHOTO O0JIaKa. Pasznuyars TIOHSTHS «OPOUTAIIB
S-, p-, d- u f-opouranu. KBantoBbie ynca. U «QJIEKTPOHHOE 00JIaKO0Y.
CtpoeHue IeKTPOHHON 000JI0UKH aToMa. KnaccudunupoBats opoUTaIN U ONKUCHIBATH UX.
J. Bugeodpparmentsl u crmaiiipl mo TeMe ypoka.Mopenu | YcraHaBIMBaTh B3aUMOCBSI3H MEeXIY
opOuTaneit pasnuaHon HopMbI KBaHTOBBIMU YHCIaMu u CTpOCHHEM
HJIEKTPOHHON 000JIOYKH aToMa.

71




CBA3U
Kypcom

OcylecTBISTh  BHYTPUIIPEIMETHBIE
C KypcOM OCHOBHOW  WIKOJIBI H
OPraHuYeCKO XUMHH

2/3 OnekTpoHHbie  KoHpuryparuu | [Topsaok 3amoiiHEHUS 3JIEKTPOHAMU ATOMHBIX opOuTanedl B | ONMUCHIBATh CTPOCHHE SJICKTPOHHBIX 000JI0YCK
aTOMOB COOTBETCTBUU C TMPUHIIMIIOM MHUHUMYyMa SHEPTUH, 3alPETOM | aTOMOB.
[Taynu, npaBuiiom XyHna, mpaBuiiom KiedkoBckoro. 3anuceiBaTh AJIEKTPOHHBIEH AJIEKTPOHHO-
DNEeKTPOHHBIE (POPMYITBI AaTOMOB U IOHOB. rpadguueckue (QOpMyJibl aTOMOB XHUMHUYECKUX
J. CiexTpsl  MOTJIOUIEHUS W HUCIYCKAaHUS  COCIUHEHHH | SJIEMEHTOB.
XUMHUYECKUX IJIEMEHTOB (C MMOMOIIBIO CIIEKTPOCKOTIA)
1/1 Crpoenue aToMa u [Ipennocelmky  OTKpBITUSA:  pabOThl  MPENIIECTBEHHUKOB, | ONMUCHIBAThIIPENNTOCHUIKI

MEePUONUECKHI 3aKOH pelieHus: MEXJIyHapOJHOTO Che3fla XUMHUKOB B T Kapicpya, | OTKPBITHATIEPHOINYECKOTO 3aKOHA.

. . Menneneesa nu4HOCTHBIE KauecTBa [I. 1. Menneneesa. AprymentupoBaTh poib JuyHoctu JI. W
OTKphITHE  TIEPUOJUYECKOTO  3akoHa.  MenHjaeneeBckas | MeHaeneeBa B OTKPBITUM  MEPUOIUIECKOTO
dbopmMynUpOBKa  TMEPUOJWYECKOTO  3aKoHA.  B3anMocCBs3b | 3aKoHA.

MePUOINIECKOTO 3aKOHa " TEOPHH ctpoenust | DopMynMpoBaTh MEPUOJUYECKHUN  3aKOH B
atoma.CoBpeMeHHas pOopMyIHpOBKA MEPUOANUECKOTO 3aKOHA. | COOTBETCTBMM ¢ Bo33penusmu  J[. .
. Ioptpeteibepuennyca, Jlebepeiinepa, Heronenaca, | MenneneeBa u COBPEMEHHBIMHU
MenneneeBa.Pa3nuunbie BapuaHThl TaOIUI[ TMEPUOAMYECKON | MPEACTABICHUSIMU
CHUCTEMBI XUMHUUeCKuX 3eMeHToB/]. 1. Menneneena

1/1 Crpoenue aToma 1 | B3auMOCBSI3pb TIEPHOIMYECKOTO 3aKOHA M TEPUOIUYECKON | PackpbiBaTh (DU3WYECKUN CMBICT TMOPSAKOBOTO

MepuoIuIecKas cucrema | cuctembl. Ilepuoguueckas cuctemMa U CTPOCHHME aTOMa. | HOMEpa dJIeMeHTa, HOMepa Mepuo/ia U rPYIIbL.

. . Menneneena. DU3NYECKUH CMBICTT CUMBOJIMKU MEPUOIUYECKON CUCTEMBI. OOBACHATH MEPHOIUYCCKOE U3MEHEHUE CBOMCTB
JA.BuneodparmMeHTsl u ciaiipl o TeMe ypoka XUMHYECKUX JJIEMEHTOB 0COOCHHOCTSIMU

CTPOEHUS UX aTOMOB
1/2 [TonoxxeHus 3neMeHTa B N3MeHeHne CBOWCTB 3JIEMEHTOB B MEpUOAAX U TPyIIax, KaK | YCTaHABIMBATh MEPUOJUYHOCTh U3MEHEHUS
MEePUOTUYECKON cCUCTeMe U ero | GyHKIMS CcTpoeHuss ux aromMoB. [loHsiTHE 00 SHEPruu | paAuycoB aTOMOB, JJIEKTPOOTPHUIATEIHLHOCTU

CBOMCTBa. 3HaUCHME
ICPHUOAUYICCKOI'O 3aKOHA

HOHU3alUA U CPOACTBA K DJICKTPOHY.

HCpI/IO,Z[I/I‘IHOCTB Hux HU3MCHCHUA MCTATIIMYCCKUX n
HEMETAJNIMYECKUX CBOMCTB JJIEMEHTOB B rpymmax u nepuoax,
KaK (I)YHKI_[I/IH CTPOCHUS BJICKTPOHHBIX 000JI0YEK aTOMOB.

QJICMCHTOB, HMX OHCPIrHM HOHHU3AllMU W OHCPIrUU
CpoacCTBa K 3JICKTPOHY B 3aBUCHUMOCTH
OT IOJIOKCHUA 3JICMCHTOB B HepHOHquCKOﬁ
CHUCTCMC.
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3HayeHue
CHCTEMBI.
J. OOpasubl MPOCTHIX BEMIECTB, OKCHIOB M THAPOKCHUIOB
AJIEMEHTOB TPETHEro NMEPHOa U AEMOHCTPAIINS UX CBOUCTB

MEprUOoaANICCKOIro 3aKOHa u HGpHOI[H‘-IGCKOfI

OnuceiBaTh CBOIiCcTBa 3JICMCHTOB u
06pa30BaHHBIX MU BCIICCTB Ha OCHOBAHUU HX
IIOJIOKEHUS B IIEPUOAUYECKON CUCTEME.
XapakTepu3oBaTb 3HAUYE€HUE MEPHOJUYECKOIO
3aKOHA U NEPHOINYECKON CUCTEMBI

1/2 O06o00muienne u cuctemMaru3anus | BeimoiHeHue TeCTOBBIX 3a/IaHUI HAa 3HAHHE CTPOCHUS aTOMa BhINOIHATE TECTHI U YIIPAXXHEHUS, PElIaTh
3HaHUi 110 TeMe «CTpoeHue Y 3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB 3JIEMEHTOB 3aJ1a4i U yIpaKHEHHUS 110 TEME.
atoma. [leproauueckuit 3aKkoH ¥ | 1 0Opa30BaHHBIX UMH BEIIECTB B 3aBUCUMOCTH OT TOJI0keHus | [IpoBOIUTE O1IeHKY COOCTBEHHBIX JIOCTHKEHUN
nepuoIuvecKasicucTeMa B NEPUOIUUYECKON CUCTEME. B YCBOEHUU TEMBHI.
XUMUYECKUX DJIEMEHTOB [ToaroroBka K KOHTPOJILHOM padoTe KoppektupoBaTh CBOM 3HaHMS B COOTBETCTBUH
J1. . Menneneesa» C IUIAHUPYEMBIM PE3YJIBTATOM

1/1 Kourponpuass pabora 1 mo Teme «CrpoeHune aroma. IlepHOJMYECKH 3aKOH M IEPHOIAMYECKAs CHCTEMa XHMHYECKHX 3JIEMEHTOB
. Y. MenneneeBa»

10/14 TEMA 2. XUMNYECKASCBA3ZBUCTPOEHUEBEIIECTBA
1/1 HNonnas xumuyeckas CBsi3b [Tonsatne o xumudecko cBs3u. OCHOBHBIC XapaKTEPUCTHUKHU | APTyMEHTHPOBaTh O00pa3oBaHWE XUMHUUYECKOU

XUMHUYECKOU CBS3H: SHEprus, JJInuHa, )IHHOJ'IBHBIﬁ MOMCHT.
HMonnas xmMudyeckas CBSI3b W HOHHEIE KPHUCTATITIUYCCKUE
PEIETKMY.

3aBUCUMOCTh  (PUBHUECKHUX
KPHUCTAJUIMYECKON PEUIETKHU.
J. Konnekiusi KpUCTaJUTMUECKUX BEIIECTB MOHHOTO CTPOCHUS,
amopdHbIX  BemecTB M u3genud w3 HuX.Moxenu
KPUCTAJUTMUECKUX PEHIETOK C HIOHHON CBSI3bIO.
BuneodparmeHTsl U ciaipl o TeMe ypoka

CBOWCTB BEIIECTB OT THIIA

CBSI3M KaK pe3yJbTaTa B3anMOJECHCTBHS ATOMOB,
MpHUBOJIslee K 00pa30BaHUIO HOHOB, MOJIEKYN U
paavKanos.

JlaBaTh OCHOBHBIE XapAKTEPUCTUKU XUMHYECKOM
CBS3H.

PackppiBaTh MexaHU3M 00pa3oBaHUsT HOHHOU
XUMHYECKON CBS3H.

YcraHaBiMBaTh ~ 3aBUCUMOCTh  (PU3HUECKUX
CBOMCTB BEIIECTB OT THMA KpPUCTAUTMYECKOU
pelIeTKH
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1/2 KoBanenrtnas xuMudeckas | Bo3Oyxnénnoe cocrosiuue aroma. [loHstne o koBasieHTHOH | OMHCHIBAaTh KOBAJICHTHYIO CBSI3b.
CBA3b u MexaHu3Mbl e€ | cBsa3u. OOMEHHBI MeXaHW3M 00pa3oBaHMA KOBAJICHTHOW | XapaKTepu30BaTh eé 0COOEHHOCTH 51
oOpa3zoBaHUs CBSI3U. DNEeKTPOOTPULIATENBHOCTb. HanpasneHHocTs | MeXaHU3MBbI 00pa30BaHUsL.
KOBAJICHTHOM CBSI3U, €€ KpaTHOCTb. G- U T- CBsi3u. JloHOpHO- | KnaccuguiupoBare KOBaJEHTHYIO CBSI3b 110
aKLENTOPHBIM MeXaHHW3M 00pa30BaHUS KOBAJEHTHOW CBS3U. | AJIEKTPOOTPHULATEIBHOCTH, KpPaTHOCTH u
Tumel KpUCTATMYECKUX PEMIETOK C KOBAICHTHOW CBS3BIO: | CIOCOOY IMEepeKphIBaHUS OpOUTATIEH.
aTOMHAas U MOJIEKYJIsIpHAsl. YcraHaBiauBaTh ~ 3aBUCUMOCTh  (PM3MUYECKHX
3aBUCUMOCTh  (M3WYECKUX CBOWCTB BEHIECTB OT THIIA | CBOWCTB BEHIECTB OT THUIA KPUCTAIUIMYECKON
KPHUCTAJUIMYECKOMN PEIIETKH pelIeTKH
. Moaenmn MOJIEKyll Ppa3iIMYHOM apXUTEKTypsl. Moaenu
KPUCTAJUIMYECKUX BEIIECTB ATOMHOM W MOJIEKYJISIPHOM
CTpYKTYphl. Kosuleknus BemecTB aTOMHOTO M MOJIEKYJISIPHOTO
CTPOEHUS Y U3JIETTNIA U3 HUX
1/2 KommuiekcHbie coenuHenus KommnekcooOpa3oBaHne U KOMIUIEKCHBIE  COEAMHEHHUS. | XapaKTepu30BaTh KOMIUIEKCHbIE COEAMHEHUS
Crpoenue KOMIUIEKCHBIX | M MX CTPOE€HHE Ha OCHOBE Teopuu BepHepa
COEIMHEHUI: KOMIUIEKcoOOpa3oBaTelb U KOOPIAMHAIMOHHOE
YHCIIO, JIUTAH/Ibl, BHYTPEHHSS U BHEIIHSAS C(ephl.
. Tloprtper Bepuepa. BuaeodparmeHTsl U Caliibl IO TeMe
ypoka. [losydyeHne KOMIUIEKCHBIX OPTaHUYECKUX
U HEOPraHWYECKUX  coeAuHeHMil.  JleMoHCTpanus  CyXux
KPUCTAJUIOTUPATOB
1/2 Knaccudukanus u Krnaccudukanus KOMIUIEKCOB: XelaThl, KATHOHHBIE, aHMOHHBIE | KitaccuduuupoBaTh KOMILIEKCHBIE COSMHEHUS
HOMEHKJIAaTypa  KOMIUICKCHBIX | U HEHTpajbHble, AKBAKOMIUJIEKChl, aMMHUaKaThl, KapOoHwibl | Ha3piBaTh 3THM coeIMHEHUS B COOTBETCTBUU
COEIMHEHUH, TUcconuanus ux B | MeTauioB. HoMmeHKIaTypa KOMIUIEKCHBIX COEIMHEHMH M uX | ¢ mpaBuiaMu HoMeHkinaTypsl IUPAC.
pacTBopax. 3HaueHue | cBoMcTBa.  Jluccoumanuss ~— KOMIUIEKCHBIX — COEIMHEHMH. | 3alMChIBaTh YPaBHEHMS PEaKUUW JMCCOLMALINN
KOMIUIEKCHBIX COETMHEHUI 3HaueHHE KOMIUIEKCHBIX COEJUHEHUN U UX POJIb B IPUPO/IE. KOMIUIEKCHBIX CO€IMHEHMI.
JI. B3aumojelicTBME MHOTOAQTOMHBIX CHUPTOB M TJIIOKO3bl C | PackpblBaTh poib KOMIUIEKCHBIX COEIMHEHUM
(henuHroBoi KUAKOCTHIO. KauecTBeHHbIE peaklMyd Ha WOHBI | B XAMUYECKOM  aHalM3e, IPOMBIILIEHHOCTH,
Fe?*u Fe®* HPUPOJIE
1/1 Metannuueckas ~ xumudeckas | [Ipupoaa xumuueckoil cBsizu B MeTaiiax u cmiaBax. OOmue | OnucbiBaTh  METAUTMYECKYI0 — XUMHUYECKYIO
CBSI3b ¢buznueckue CBOMCTBa METaJUIOB: TEIIo- U | CBSI3b.

QJICKTPONIPOBOAHOCTL, INNIACTUYHOCTD, METAJUTHYECKUI 6J'I€‘CK,
MarHUTHBIE CBOMCTBA.

XapakTepu3oBath oOmmue (pu3ndeckue cBoicTBa
METaJIJIOB.
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Meramueckasi KpucTainueckasi pemeérka u e€ 0coOOeHHOCTH,
KaK (DyHKIIMSI METAITTHYECKOM CBS3H.
J. Mojenu KpuCTaJUIM4ECKUX PEHIETOK METAJUJIOB

VYcraHaBiIMBaTh 3aBUCHMOCTb  MEXKIY BHIOM
XUMHUYECKON CBSA3M, THUIOM KPHUCTAJUIMYECKOU
pEmETKN HCBOMCTBAMU METAJIOB

1/1

ArperarHble cocrosinus | ['a3pl u rasoBele 3akoHbl (boins-Mapuorra, Hlapns, I'eii- | XapakTepuszoBartb arperaTrHble COCTOSIHUSA
BeIIeCTB U (a3oBbie iepexosl | Jlroccaka). VpaBuenue  MenmieeBa-Knaneiipona  nas | BemecTB  Kak  (QYHKIMIO — yCIOBUM — HX
uaeanpHoro rasza. JKuakoctu. TekydecTb, HCHapeHUE, | HAXOXKICHUS B OKPYKAIOLIEH Cpee.
KPUCTAJUIU3ALUS. OnwuceBaTh B3aMMOCBS3b (Pa30BBIX IIEPEXOJIOB
TBEpasbie BEILIECTBA. [InaBnenue. @da30BbIE | BEIIECTB.
nepexo/ibl. Cyonumanust u [ecyoaumanusi. PackpriBaTh poJib (ha30BbIX MEPEXO/I0OB BELIECTB
Kunkue KkpucTasibl. B [IPUPOJI€ U UCKYCCTBEHHOM cpeie
[Tna3zma.
A.Buneodparmentsl u crnaiiipl no TeMe  ypoka.Boma
B Pa3MYHBIX arperatHbiX COCTOSIHMSIX M e€  (a3oBbIe
MEePEXO/IbI.
Bosronka woma wnm  OeH3oMHOM  kucioThl.JluarpamMmma
«®PazoBble Mepexo bl BEIIECTB)
1/1 MexmonekynasipHble Bonoponnas cBsi3b v €€ pa3HOBUIHOCTH:MEXMOJIEKYIspHas U | OnuchIBaTh BOJOPOJHYIO CBA3b U paziuyarh eé
B3auMoJecTBUSA. BomoponHas | BHyTpuMoJieKysisipHas. Du3n4ecKhe CBOWCTBA BELIECTB C | PA3HOBUIHOCTH.
CBSI3b BOJIOPOJTHOM CBsI3bI0. E€OHMoOsornueckasl pojb B OpraHu3aliui | XapaKTepu30BaTh 3HaYCHUE BOJOPOIHBIX CBS3EH
CTPYKTYp O€JIKOB U HYKJICMHOBBIX KUCIIOT. JUIsL onucaHusi (U3MYECKUX CBOWCTB BEILECTB
BannepaanbcoBo B3aUMOJICICTBUE " €ro  THWIBL: | M OPTaHU3ALUU CTPYKTYPhl OMOTIOIMMEPOB.
OPHUEHTALIMOHHOE, UHAYKIHOHHOE U JUCIEPCUOHHOE. Paznuuats THUIIbI MEXKMOJIEKYISIPHOTO
. BuaeodpparmMeHTBl W crlaiiapl 1Mo TemMe ypoka. Mojenu | B3aMMOJICHCTBHS BEIIECTB.
mosekyn JIHK u Genka
1/1 [IpakTuueckas [TonyyeHne KOMIUIEKCHBIX OPraHUYECKUX U HEOPTaHMYECKUX CobmoiaTh TpaBUiia TEXHUKU OE30MACHOCTH
pabora 1 COEIMHEHUH U UCCIIEIOBAHUE UX CBOMCTB npu pabote c 1abopaTOPHBIM OOOPYTOBAHUEM,

HarpeBaTCJIbHbIMU npn6opaMH, XHUMHNYCCKHMMH

peakTuBaMu. OKOHOMHO M  DIKOJOTHYECKHU
I'PaMOTHO O00OpaIiaThCs C HUMHU.

Hccrnenosathb CBOMCTBA KOMIIIEKCHBIX
COCJIMHEHUH.

Hab6nronats XUMHUYECKHE SIBJICHUS u
(buKcHpoBaTh pe3yIbTaThl HaOJIIOICHUH.
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@OpMyJIMPOBATH BBIBOJIbI HA UX OCHOBE

1/2 OO6o0uieHne U cucreMaru3anys | BBITIOJHEHWE  TECTOBBIX — 3aJaHUl HAa  3HAHWE BUJOB | BBIMIOJHATH TECTHI M YIPAXXHEHUS, PEIIaTh
3HaHUM MO TeMe «XUMHUYEeCKas XUMHYECKOM CBA3M, THUIIOB KPUCTAUIMYECKUX PEHIETOK, | 3a/1a4u 110 TEME.
CBSA3b U CTPOCHHUE BEIIECTBA» MEXMOJICKYISIPHOTO B3aUMOACUCTBUS U (Pa3oBbIX epexoaoB. | [IpoBoaUTE O1leHKY COOCTBEHHBIX JOCTHKEHUN
[ToaroroBka K KOHTPOJIBHOM paboTe B YCBOCHUU TEMBHI.
KoppektupoBaTh CBOM 3HaHHS B COOTBETCTBUHU
C IUIAHUPYEMBIM PE3YJIBTATOM
171 KonTpossras pabora 2 1mo Teme «XuMuyeckas CBsI3b U CTPOEHUE BEIIECTBA»
9/12 TEMA 3. IUCIHHEPCHBIE CUCTEMBIUPACTBOPBI
1/1 JlucniepcHble  CHCTEMBIM WX | XUMHUYECKHE BEIIeCTBA M CMeCH. XuMHUYeckas cuctema. | OnuchiBaTh XUMUYECKHE CUCTEMBI "
KJ1acCU(pUKaIus l'omorennele  m  rereporeHHele  cMecH. JlucnepcHas | JUCHEPCHBIE B YACTHOCTH.
CHUCTeMa:IMCIIepCUOHHAas cpeda W jaucnepcHas — ¢asza. | Paznnuath roMoreHHble M reTepOreHHbIE CMECH,
Knaccudukanus qucrnepcHbIX CUCTEM. JTUCTIIEPCUOHHYIO CpeNy U JUCTIEPCHYIO (asy.
J. Bugeodparmentsl u cnaiingepl mo teme ypoka. OO6pasubl | KimaccuduunpoBaTs qucnepcHble CUCTEMBI
JTUCTIEPCHBIX CUCTEM U WX XapaKTEPHBIC MPU3HAKH.
1/1 I'pyOoaucnepcHbIe CHCTEMBI Aspozonn. IlpomemneHtsl. OMynbCMM U S3MYJIbraTopsl. | XapakTepu3oBaTh IPyOOIUCTIEPCHBIE CHCTEMBI.
Cycnen3uu. CenuMeHTaIus. OnuceiBaTh  poJib  a’3pO30JI€H,  IMYIbCHI
. Buneodparmentsl u cnaiael mo Teme ypoka.OOpaslbl | U CYCIEH3WH B TPHUpPOJAE, Ha IPOHU3BOJICTBE
(koyutekiuu)  OBITOBBIX M MPOMBINUICHHBIX — a’pO30JieH, | U B OBITY
SMYJIBCUN U CYCIEH3UH
1/1 ToHKOAMCIIEPCHBIE CUCTEMBI Komnouansie pactBopel. Oddext Tunmansa. Ilomydyenue | OnucbiBaTh TOHKOAMCIIEPCHBIE CHCTEMBI U
KOJUIOM/IHBIX PAacTBOPOB TUCIEPCUOHHBIM, KOHACHCALMOHHBIM | CIIOCOOBI UX MOTYYEHHUS.
U XUMHUYECKUM Ccrioco0amu. Paznuuate 3051 1 renu.
3osn u koarynsus. ['enu u cuHepesuc. XapakTepru30BaTh KOAryJsiUIO0 U CHHEPE3UC.
3HauYeHHE KOJUIOUIHBIX CUCTEM. PackpbiBaTh poib  KOJUIOMJHBIX CHUCTEM B
J. Bugeodparments! u ciaiinel mo teme ypoka. [Ipoxoxknenue | npupoje, Ha MPOU3BOJACTBE, B MEIUIUHE U
Jdyda CBEeTa uepe3 KOJUIOUIHBIE U UCTUHHBIE pacTBOPHI (3 ekt | ObITY.
Tunnans).
JI. 3HaKOMCTBO C KOJUIEKIUSIMU NUIIEBBIX, MEIULMHCKUX
u Ouonornueckux reneil u 3oneil. [lomyueHue KOJIOMAHOTO
pactBopa xaopua xeneza(lll)
2/4 PactBopsl. Konnentpanus PactBopbl Kak TOMOI€HHBIE CHCTEMbl M HX THUIBL: | XapaKTepu30BaThb pPACTBOP KaK T'OMOTCHHYIO
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pPacTBOPOB U CIOCOOBI €&
BBIPAKCHUS

MOJIEKYJISIPHBIE, MOJIEKYJISIPHO-UOHHBIE, HIOHHBIE.

CriocoObl BBIpa)KEHHsI KOHIIGHTPALMU PAaCTBOPOB: OOBEMHAs,
MaccoBas u MOJIbHAs JI0JIA pPacTBOPEHHOTO
BeuiecTBa. MouisipHasi KOHLIEHTpAL|s pacTBOPOB.

. BuneodparMeHTsl U CIIalIBI IO TEME ypoKa. 3aBHCHUMOCTh
pacTBOPUMOCTH B BOJE TBEPABIX, XKUAKUX M Ta3000pa3HbIX
BeulecTB  oT  TeMmmeparypbl.Tabnuuma  pacTBOPUMOCTH.
[lonyueHue mnepechlIEeHHOTO pacTBopa THOCYJIb(aTa HaTpus
1 €r0 MITHOBEHHAs! KpUCTaJUIU3alHs

CUCTEMY.

Hcnonn3oBarh KOJIMYECTBCHHBIC
XapaKTEePUCTUKU COJACPKAHUS PACTBOPEHHOTO
BEILIECTBA B PACTBOPE MPU PEUICHUU PACUETHBIX
3a7a4

1/1 [IpaxTnueckas [IpuroToBiieHue pacTBOPOB PA3INYHON KOHIEHTPAL[UU CobntoiaTh NpaBujiia TEXHUKH O€301aCHOCTH
pabota2 npu pabote ¢ J1abOpPaTOPHBIM 000PYIOBAaHUEM,
HarpeBaTeIbHBIMH TMIPHOOpPAMHU, XUMHUYECKHUMHU
peakTUBaMU. ODKOHOMHO U  3KOJIOTMUYECKHU
1/1 [TpakTnueckas Onpenenenrne KOHLIEHTPAMU KUCIOThl THTPOBAHUEM rPaMOTHO 0OPAIaThCA C HUMH.
pabota 3 Habmonath XUMHYECKHE SIBJICHHS "
¢bukcupoBarhb pe3ynbTaThl HaOJI0IeHU .
@dopMynHpoBaThH BHIBOJIBI HA UX OCHOBE
1/2 O60061eHue u cucreMaru3anus | BelmojiHeHe TeCTOBBIX 3a/laHUi Ha 3HAHUE TUCIEPCHBIX BBITIOTHATE TECTHI U YIIPAXKHEHHUSI, pelIaTh
3HaHUM 10 TeMe «JlucrnepcHpie | CUCTEM, pAaCTBOPUMOCTH, CIOCOOOB BBIPAKEHHS KOHLIEHTPALMK | 3a/1a4M 110 TEME.
CUCTEMBI U pacTBOPBD» pacTBOpoB. Pemenue pacu€THeIX 3a1a4. [TpoBOIUTH OLIEHKY COOCTBEHHBIX JOCTHUKEHHM
[ToaroroBka K KOHTPOJILHOM paboTe B YCBOCHUU TEMBI.
KoppektupoBaTk CBOM 3HaHHS B COOTBETCTBUU
C IJIAaHUPYEMBIM PE3YJIbTATOM
1/1 KontposrHas pabora 3 1o teme «JlucriepcHble CCTEMBI 1 PACTBOPHD
9/14 TEMA 4. 3AKOHOMEPHOCTUITPOTEKAHUSIXUMHWYECKUXPEAKIIMNV ®U3UKO-XUMHUUYECKHUX IMTPOIIECCOB
1/1 OcHOBBI XUMUYECKON | XUMHUUECKasi TEPMOJMHAMHUKA. XapakTepu3oBaTh TEPMOIMHAMHYECKYIO
TEPMOJUHAMUKH. [lonsitue | Tepmoaunamuueckass  cuctema.  OTKpbITas,  3aKphiTas, | CUCTEMY.

00 PHTAJIBIINU

M30JIMPOBaHHAsl CUCTEMBL. BHYTpEHHSS DHEPIUs CUCTEMBI.
OHTanbIus, WK TeIlocoAepkanue cucreMsl. Ilepsoe Hauano
TEPMOAMHAMHUKH. V30XOpHBIH U M300apHBIA  MPOLIECCHI.
TepmoxumMuueckoe ypaBHEHHE.

. BuneodparMeHThI U ciaiifipl 0 TeEME ypoKa

Pasznuyarh OTKPBITYIO, 3aKPBITYIO,
M30JIMPOBAHHYIO TEPMOIUHAMUYECKHUE CUCTEMBI.
Hcnonb3oBaTh  MOHATHE  SHTAIBIUU IS
XapaKTEPUCTUKU TEIMIOCOAEPIKAHUS CUCTEMBI.
DopMyInUpOBaATH nepBoe Hayajo
TEPMOJMHAMUKH.
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OnuceIBaTh N30XOPHBIN U H300APHBIN MPOIIECCHI

1/3 Onpenenenne TeIIOBbIX | DHTanbnusa. CrangapTtHas HSHTaubnus. Pacyér osHTansnuu | Paznuyars XuMuueckre peakiyu Mo TEIJI0OBOMY
3¢ dekToB XUMMUYECKUX | peakuuu. 3akoH ['ecca u ciiecTBUS U3 HETO. apdexTy.
peakuui. J. Dx3oTepMMuecKue Mpolecchl Ha NpUMEPE pacTBOpeHUs | XapaKTepU30BaTh SHTAIBIIHIO.
3axoH ['ecca CEpHOM KHCIIOTBI B BOJE.DHIOTEpPMUYECKUE Ipoluecchl Ha | PopMyaupoBaTh 3aKOH l'ecca M cCieaCcTBUS U3
IIpUMEpPE paCTBOPEHUS COJIEH aMMOHUS HETO.
[Tpon3BOAUTH PACUET SHTAIBIINU PEAKIIUHI
1/2 Hanpasnenue npoTekaHus | DHTponus. Bropoe U Tperbe Hayasa TEPMOJAMHAMUKU. | XapaKTEpU30BaTh SHTPOIUIO.
xumudeckux peakiuit. [lonstue | CBoboaHas sHeprus ['m60ca. ®opmynupoBaTh BTOpPOE€ M TPEThEe Hayaia
00 SHTpOHUH . BuneodparmeHTsl U cnaipl o TeMe ypoka TEPMOJINHAMHUKH.
ApryMeHTHpOBaTh BO3MOXKHOCTD
CaMONPOU3BOJILHOTO MPOTEKAHUS XUMHYECKUX
peaKuuii U MOJTBEPKAATh UX pACUETAMU
1/1 CKopOoCTh XUMHUYECKUX peakiuuil | [IoHSITHE O CKOPOCTH peaKIuH. XapakTepru3oBaTh CKOPOCTh XUMHUYECKOU
DOHeprusi akTUBAlMM W AKTUBHPOBAHHBIM KOMIUIEKC. 3aKOH | pEaKUWH U MpeiaraTb €IMHUILBI €€ U3MEPEHUS.
JNEUCTBYIOIMX Macc. KHHeTnyeckoe ypaBHEHHE W KOHCTaHTa | POpMyIMpoBaTh 3aKOH JEHCTBYIOIIUX MacC
CKOPOCTH XMMHYECKON peakuud. [lopsaok peakuum. Y OTIPENENATh TPAHULIBI €r0 MPUMEHUMOCTH
. BuneodparmeHTsl 1 claipl o TEME ypoka
1/2 DakTopsl, Biusmomue | akTopsl, BIUSAIOIIME HAa CKOPOCTb TOMOT€HHOM peakuuu: | Paznuyare romo- M reTeporeHHble MPOUECCHl U
Ha CKOpPOCTh TOMOTEHHBIX U | IPUpPOJia M  KOHLEHTpalMs  pearupyrouux  BelIecTB, | GaKkTOpbl, BIUSIONIME HA  CKOPOCTh  UX
FE€TEPOTEHHBIX PEaKIUu temriepatypa. TemmeparypHbiii koddduiment. YpaBuenue C. | MpOTEKaHUS.
Appennyca. dopmynupoBaTh MIPaBUIIO Bant-T'odhda
@akTophl, BIUSIOIIAE HA CKOPOCTh TE€TEPOTCHHOW PEaKUUU: | U ONPENENSITh TPAaHULBI €r0 IPUMEHUMOCTH.
KOHIIEHTpAlLlMsl pearupyromux BEIIeCTB U IUIOMIaJb HX | XapaKTepu3oBaTb 0COOCHHOCTH KHUHETUKU
COIIPUKOCHOBEHHUSI. reTEePOreHHbIX XMMUYECKUX PEAKIINI
. 3ydeHne 3aBUCHMOCTH CKOPOCTH XMUMHUYECKOW PEAKLIUU OT
KOHI[EHTPALlMU  BEIIeCTB, TEMIEpaTypsl (B3auMojeHCTBUE
THOCYynb(aTra HATpPUs C CEPHOM KHUCIOTOM), MOBEPXHOCTHU
COTNPUKOCHOBEHMSI  BEIIECTB  (B3aUMOJICHCTBHUE  COJISTHOM
KHCJIOTHI C TPaHyJaMU ¥ MOPOIIKaMU QJTFOMUHUSI MJTH IIHKA)
1/2 Karanu3 u karanuzaropsl OCHOBHbIE MOHATUS KaTAIUTUYECKOW XUMUHU: KAaTAIM3aTOPbl U | XapakTepU30BaTh KATalU3 M KaTalu3aTOpbl KaK

KaTaJiu3, TOMOTEHHBIA U FeTepOFCHHHﬁ KaTalin3, NpoMOTOPHI,
KaTaJIUTHYCCKUC A0bl U I/IHFPI6I/ITOpLI.

(baxkTOpbl YNpaBIEHUS CKOPOCTbIO XMMHYECKOI
peaxkuu.
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MexaHn3M IEUCTBUS KaTaln3aTOPOB.

OcHoBHbIE THIIBI KaTaJIn3a: KHCJIOTHO-OCHOBHOM,
OKHCIIUTEIIbHO-BOCCTAHOBUTEIIBHBIN, METAaUIOKOMILJIEKCHBIA H
KaTalu3 MeTaulaMu, (epMeHTaTUBHBIA. DepMeHTHI, Kak
OMOJIOTMYECKHE KaTaIu3aTOPbl OEIKOBON IPUPO/IBL.

. IlpoBeneHne KaTaIUTUYECKUX PEAKIHUM  Pa3I0KECHUS
IIEPOKCUJA BOJOPOJA, TOPEHUS caxapa, B3aMMOJIEHCTBHS HOAA
u amomuHua. Koppo3uss keneza B BOAHOM cpeae ¢
YPOTPOTIMHOM U 0€3 Hero.

JI. 3nakomctBO ¢ kosueknueit CMC, conepKalyx 3H3UMbI

OnuceiBaTh MEXaHU3MBI TOMO-,I'CTCPOTrCHHOIO
U (epMEHTATUBHOTO KaTaIU30B.

[IpoBOIUTS, Ha0JII0IaTh, OIINCHIBATh
XUMHYECKHI OKCIICPUMCHT U ACJIaTh BbIBOABI HA
ero OCHOBE

1/2 XUMHUYECKOE PAaBHOBECHE [onsiTne 06 0OpaTUMBIX XMMUYECKHX Tpolieccax. XumMudeckoe | OMUChBaTh XMMHYECKOE pPAaBHOBECHE, Kak
paBHOBECHE M KOHCTAHTa PABHOBECHS. JTMHAMAYECKOE COCTOSIHUE XUMUYECKOH
CwMmernienune XAUMHUYECKOTO pPaBHOBECHSI U3MEHEHHEM | CUCTEMBI.
KOHIICHTpAIlMd  BEIIECTB,  W3MeHeHWeM  naBieHuss W | QopmymupoBars mnpuanun Jle Ilatenmse u
TEMIIepaTypHI. npejyiarath CriocoObl CMEMICHHsT PaBHOBECHS
J.HabmoneHnne cwMelieHuss XUMHYECKOTO paBHOBECHS B | OOpaTUMBIX XUMHYECKMX peakuuid Ha ero
cucTeMax: OCHOBE.
2NO2>N204,FeCls+KSCN«Fe(SCN)3+ 3KCl
1/1 [TpakTuueckas N3yuenne BausHHUS pa3iuuHbIX (akTOpoB Ha ckopocTh | CoOmoaTh mpaBWiIa TEXHUKH O€30MaCHOCTH
pabora 4 XUMUYECKON peaKiiuu nmpu pabore ¢ 1abOpaTOpHBIM O00OPYAOBAHUEM,
HarpeBaTelbHBIMU TMPUOOpPAMH, XUMHUYECKUMU
peakTUBaMU. ODKOHOMHO U  SKOJIOTMUYECKHU
IrPaMOTHO OOpAaIaThCS C HUMH.
Habmonath XUMHYECKUE SIBIICHUS u
bukcupoBarb pe3yabTaThl HaOII0IEHUH.
@DopMyIHpPOBaThH BHIBOJIBI HA NX OCHOBE
12/21 TEMA 5. XUMHWYECKHEPEAKIIMUBBOJHBIXPACTBOPAX
1/2 Bona xak cnaOwiii snextponut. | Boma — cnaberit anekrponut. Katnon ruapokconus.MonHoe | XapakTepu3oBaTh BOAY Kak ClIaObIil AIEKTPOIUT
Bonopoansrii MOKa3aTenb. | IPOU3BeAeHUEe BOJAbl. HeliTpanbHas, KUCIOTHAs M INEJIOYHas | U BOJIOPOJIHBII MOKa3aTellb, KakK
CpoiicTBa pPacTBOPOB | CpebI. [Tonstue pH. Bonopoansrii MoKa3arenb. | KOJIUYECTBEHHYIO XapaKTePUCTUKY ed
AJIEKTPOJIUTOB Nunukatopel.Pons pH cpensl B mpupose U KU3HU YellOBEKa. | TUCCOLMAIIMU U CPEeIbl pacTBOpA.

Honnsie PCaKMU U yCIIOBHUA UX MTPOTCKAHUA.
I[. CpaBHeHI/Ie QJICKTPOIIPOBOAHOCTU PACTBOPOB SJICKTPOJIUTOB.

PackpbIBaTh CYyIIHOCTh peakLUi B pacTBOpax
UIEKTPOJINTOB KaK pe3yabTaT B3aUMOJEHCTBUS
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CMmelieHre paBHOBECHS  JUCCOLMAIMM  ClHAObIX  KHUCIOT.
WNuaukaTophl 1 MN3BMEHEHHE UX OKPACKH B Pa3HBIX Cpefax.

JI. Peakuuu, uaymue ¢ oOpa3oBaHuEM OcCajika, ra3a Wil BOJIbI,
JUJIA opraHqucxnx " HCOpFaHI/ILICCKI/IX BJIeKTpOJII/ITOB

HMOHOB.
OTtpakaTh 3TO C IOMOILIBIO HOHHBIX YPAaBHEHUM.

1/2 Kucnortem ocHoBanusc no3unuu | PanHue npeacraBieHus O KUCI0TaX U OCHOBAHMSIX. XapakTepu3oBaTh KHCIOTHI, KaK COEIUHEHUS,
Pa3HBIX NPEICTaBICHUN KucnoTel 1 0OCHOBaHUS C TIO3UIIUU TEOPUHU SJIEKTPOIUTUIECKOHN | pa3MUHbIE 10 COCTaBY, THILy OOpa3yIOMIMXCS
u teopuil. [IpoTomuTnyeckas JUCCOLMALINH. [P VIEKTPOIUTUYECKON AUCCOLMALMA HOHOB,
TeopHUs Teopuss  kucnor u ocHoBaHMd  bpencrema—IJloypu. | a Takke ¢ IO3ULMN IPOTOHHOM TEOPHUU.
Conpsixk€HHBIE KUCIIOTHI M OCHOBaHUS. AMDOIIUTEI. YcraHaBiuBaTh CONPSIKEHHOCTD KHCJIOT
. BuneodparmeHTsl U cnaipl o TeMe ypoka Y OCHOBaHUH.
OnuceiBaTh aM(OIUTHI
1/3 Heopraunueckue Kinaccudukanust Kuciaot u cmocoObl UX MOTYICHUS. XapakTepru3oBaTh KJ1accu(uKaIuio
Y OPraHNYECKHUE KUCIIOTHI B Ob6mue XUMUYECKHE CBOMCTBA OPraHnYeCKNX U | OpraHWYeCcKUX M HEOPraHMYecKUX KHCIIOT,
CBETE TEOPUU HEOPraHMYECKUX KUCJIOT: peakuy ¢ MeTaJlJIaMH, C OKCUJAMH U | OCHOBHBIE CIIOCOOBI WX TMOJY4YeHHs] M OO0IIue
ANEKTPOJIUTHYECKON TUAPOKCUIAMH METAIJIOB, C COJISIMU, CO CIIUPTaMHU. XUMUYECKHE CBOWCTBAaB  CBETE€  TEOPHUH
JIUCCOLIAIAN OKHCIIUTENBHBIE CBOWCTBA KOHIIEHTPUPOBAHHOM CEPHOM M | DIEKTPOIUTHYECKOMN Jycconranuu
Y MMPOTOJUTUYECKON TEOPUHU A30THOM KHCIIOT. Y MIPOTOJIUTUYECKON TEOPHUH.
J. B3aumopeiicTBue KOHIICHTPUPOBAHHBIX a30THOW M CepHOU | BrimensiTe 0COOCHHOCTM  peakmuil  CepHOM
KHCJIOT, a TakkKe pa30aBJICHHOW a30THOW KHCIOTHI C MEIbIO. | U a30THOM KHUCIIOT
Peakuust «cepeOpsHOTO 3epKajiay Al MypaBbUHOMN KUCIIOTHIL.
JI. CBoiicTBa cONsHOM, pa30aBICHHOW CEpPHOW W YKCYCHOM
KHUCIIOT
1/1 [IpakTuueckas HccnenoBanue cBOMCTB MUHEPATBHBIX U OpraHndeckux Kuciot | CoOnrofare mpaBuiia TEXHUKH O€30MacHOCTU
pabora 5 npu pabore ¢ 1abopaTopHBIM 00OPYAOBaAHUEM,

Harpe€BaTCJIbHbIMHA HpI/I60paMI/I, XUMHNYCCKHMMH

peakTUBaMU. ODKOHOMHO U  JKOJIOTMYECKHU
IPaMOTHO OOpAaIaThCSl C HUMH.

Habmonath XUMHYECKHE SIBJICHUS u
bukcupoBarb pe3yabTaThl HaOIIOICHUH.

CDOpMy.]'IPIpOBaTB BBIBOJBI HA X OCHOBC
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1/3

Heoprannueckue

U OPraHUYECKHE OCHOBAHUS B
CBETE TEOPHUH DIIEKTPO-
JIMTUYECKON JUCCOLMALINT

U IPOTOJUTHYECKON TEOpUHU

Knaccugukamnus ocHOBaHUH U cIOCOOBI UX MOJTyYCHHUS.

OOm1re XuMUYecKne CBOMCTBAIIENOUEH: peaku C KUCIOTaMH,
KHMCJIOTHBIMU M aMOTEPHBIMU OKCHJIAMH, COJISIMH, HEKOTOPBIMU
MeTaJlJIaMd ¥ HEMETAJUIaMM, C OPraHMYeCKMMM BEILeCTBaMU
(ra;yTouI0TIPON3BOAHBIMU VIJIEBOIOPOJIOB, (henooMm,
KUPaMH). XUMUYECKHE CBOMCTBAHEPACTBOPUMBIX OCHOBAHUMA:
peakuuu ¢ KUCJIOTamH, peakuuu  pasjokKEHus U
KOMILIEKCOOOpa30BaHuUsI.

XUMHYECKUE CBOMCTBA OECKUCIOPOIHBIX OCHOBaHHUH (aMMHUaka
Y aMHMHOB): B3aUMOJICHCTBHE C BOJION U KUCIOTaMH.
Jl.B3aumoeiicTBre aMMMaKa 5 METWIaMUHA c
XJIOPOBOJIOPOIOM M BoJoM. I[lonmyueHue m cBoicTBa pacTBOpa
TUAPOKCUIA HATPHSL.

JI. BzaumoieiictBue ruipokcuia HaTpys ¢ COJISIMU: CyJb(paTomM
memu(Il) u xmopunom ammonus. Ilonmyuenue u cBolicTBa
ruapokcuaa Mmeau(Il)

Knaccudummposars OpraHuYeCcKue
Y HEOPTraHWYECKHUE OCHOBAHU.

XapakTtepu3oBaTh  CHOCOOBI  MOJIyYCHUS] U
CBOWMCTBA  WIEJIOYEH,  HEPACTBOPUMBIX U

OECKHUCIOPOJAHBIX OCHOBaHUIB CBETE TEOPUHU
JIIEKTPOJINTUYECKOU JUCCOLIMAU
Y [IPOTOJIUTHYECKON TEOPUU

1/2

Conn B CBETE
AIEKTPOJTUTUYECKON
JMICCOLIMAIIUU

TEOpUHU

Knaccudukanust coneit opraHMueckMii W HEOPTraHUYECKUX
KHCJIOT.

OcHOBHBIE CITOCOOBI MMOTYYEHUS COJICH.

XUMUYECKUE CBOMCTBA COJIEH: pa3jIOKEHHE NMPU HArpEeBaHUU,
B3aMMOJICICTBHE C KUCIOTaAMU U IIEJIOYAMHU, IPYTUMHU COJISIMHU.
JKécTkoCcTh BOJIBI M CIOCOOBI €€ yCTpaHEHUS.

. Ilonmyuenue w™blIa W H3y4EHUE CpeAbl €ro pacTBopa
WHJUKAaTOpaMHu.

JI. CgoiicTBa pacTBOpOB coJiei cyab(dara Meau W XJIopuaa
xenesa(lll)

Xapaktepu3oBaTh  KJIacCHU(UKAIIUIO  COJICH
OpPraHWYeCKMX W HEOPraHWYECKUX KHUCIIOT,
OCHOBHBIC CIOCOOBI WX TMOJy4YeHUs W oOmue
XUMHYECKHE CBOMCTBA COJIEH B CBETE TEOPHUH
MEKTPOJIUTUUECKON JUCCOIMAIIHH.

1/1

IIpakTuyeckas
pabora 6

[Tonyuenue coneil pa3iIUYHBIMU CIIOCOOAMU U HCCIEIOBAaHUE
HUX CBOMCTB

CobnoiaTh MpaBuUiia TEXHUKU 0O€30MacHOCTH
npu pabote ¢ 1abOPaTOPHBIM 00OPYIOBAHUEM,
HarpeBaTeIbHBIMU TPUOOPAMH, XUMUYCCKUMHU

peakTHuBaMU. OKOHOMHO U  3KOJIOTUYECKU
IpaMOTHO 00OpaIaThcsi C HUMHU.

HabGmronath XUMUYECKHE SIBIICHUS u
(bUKCHpPOBaThH pe3yabTaThl HaOIr01eHU.
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@OopMyJIMPOBATH BBIBOJIbI HA UX OCHOBE

2/3 I'unponus Heopranuueckux | [lonsrue rugponusa. OnwuceIBaTh TUAPOIN3 KaK OOMEHHBIN IPOLIECC.
COCIMHEHUN I'uaponus coneit u ero kimaccudukanus: obpatumblii U | OTpaxkaTh €ro ¢ MOMOIIBIO YPaBHEHUH.
HeoOpaTUMBbIH, 110 aHHOHY U 110 KaTHOHY, CTYIIEHYaThIH. Pasznuyars THIBI TUAPOIIN3A.
Ycunenre u nojiaBiaeHe 00paTUMOro rIposImn3a. [Ipenckas3blBaTh  peakUUI0  Cpeibl  BOJHBIX
HeoOpaTtumblii ruipoan3 OMHAPHBIX COEIUHEHUH. pacTBOPOB cojei
. T'maponm3 kapOOHATOB, CyIb(])ATOB M CUIMKATOB MICTIOYHBIX
MeTaiioB, HuTpara cBuHua(ll) wim nuHKa, XJjopusa aMMOHMSL.
JI. UccnenoBanue cpeabl pacTBOpPOB c MOMOUIBIO
WH]JIMKaTOPHOM Oymaru
1/1 [IpakTnueckas I'maponu3 opraHnyeckux 1 HEOPraHUIECKUX COCTMHEHNUN CobuntoiaTh NpaBujia TEXHUKH O€301acCHOCTH
pabota 7 npu pabote ¢ J1abOPaTOPHBIM 000PYIOBAaHUEM,
HarpeBaTelbHBIMU MPUOOPAMH, XUMHUYECKUMU
peakTUBaMU. ODKOHOMHO U  3KOJIOTMYECKHU
rPaMOTHO 00paIaTbCs ¢ HUMHU.
Habmonath XUMHYECKHE SIBIICHHS "
¢bukcupoBarhb pe3ynbTaThl HaOJI0IeHU .
®opMyaupoBaTh BHIBOIBI HA UX OCHOBE
1/2 O06o0uieHne u cuctemMaru3anus | BeimonHeHne TeCTOBBIX 3aJaHUIl Ha 3HAHUMETEPMOJUHAMUKH, | BBINOIHATH TECTHI M yIpaKHEHUs, peIliaTh
3HaHUH 10 TeMam CKOPOCTH XHUMHYECKUX PEaKLIUH, XUMHUYECKOTOPABHOBECHS, | 3a7a4M 110 TEME.
«3aKOHOMEPHOCTH NPOTEKAaHUsI | XUMUYECKUX CBOMCTB M CHOCOOOB TMOJY4EeHHs KHCIOT, | IIpoBOIUTH OLIEHKY COOCTBEHHBIX JOCTHKEHHM
XUMUYECKUX peaKkuil u OCHOBaHMH M coJieil. Pacu€r sHTampnuM peakuuy HIHEPrHs | B YCBOCHUU TEMBI.
(bU3UKO-XUMHUYECKUX I'nG6ca. KoppekTupoBarh CBOM 3HaHUS B COOTBETCTBUU C
IIPOLIECCOBY U IloaroroBka Kk KOHTPOJILHON paboTe IUTAHUPYEMBIM Pe3yJIbTaTOM
«XUMHUYECKUE peaKIiH B
BOJHBIX pacTBOpax»
1/1 KonTpossras pabora 4 1o TeMaM «3aKOHOMEPHOCTH MTPOTEKAHUS XUMHYESCKUX PEAKIUH 1 (HH3HKO-XHUMHUYECKUX POLECCOBY M « X UMUYCCKHE
pEaKIMU B BOJHBIX paCTBOPAX»
9/13 TEMA 6. OKUCJIMTEJIbHO-BOCCTAHOBHUTEJIBHBIEITPOLECCHI
3/4 OKuCIuTEeNBHO- [lonsitue 00 OKHCIMTEIBHO-BOCCTAHOBUTENbHBIX peakiusaX. | ONUChIBaTh OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIE

BOCCTAHOBUTCJIBHBIC PCAKIIUN U Cremnenb OKHCJICHHA. Hpoueccu OKHCJICHUA " | peaknuu. OTnuyath UX OT peaKHI/Iﬁ oOMeHa.
MCTOIbI COCTaBJICHUA HUX | BOCCTAaHOBJICHUA. 3amuceBaTh YPaBHCHUAOKUCIUTCIIBHO-
ypaBHeHI/Iﬁ BOCCTAHOBHUTCIBHBIX peaKuHﬁ C
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BaxHelne OKACIUTENN U BOCCTAHOBUTEIIH.

Mertoa »reKTpoHHOTO OajaHca Jjisl COCTAaBIICHUS ypaBHEHUH
OKHCITUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLIUH.

MerTo/Ibl HOHHO-AJICKTPOHHOTO Oanianca (METOIOIypeaKiuii).
OKUCIUTENEHO-BOCCTAHOBUTEIBHBIEC TTOTEHIIHAIIBI.

. Boccranosnenune oxcuna meau(ll) yrmem u Bomopozom.
BoccranoBiienue auxpomara KajUsl OTHIJIOBBIM  CIHPTOM.
OkucnuTenbHble CBOMCTBA JuxpomMara kKamus. OxucieHue
albJETHUIa B KapOOHOBYIO KHCIOTY (peakiusi «cepeOpsHOro
3epKaja» Wwin peakuus ¢ rugpokcuiaoM meau(Il)).

JI.B3anMmojieiicTBe METaJUIOB C HEMETalllaMHM, a TakKke
C pacTBOpaMu coJieit 51 KHUCIIOT. Bzanmoneiicteue
KOHIICHTPUPOBAHHBIX ~ CEpPHOW M a30THOM  KHCIOT  C

Me)IBI0.0KI/ICJ'II/ITeJ'IBHI)Ie CBOMCTBaA IépMaHraHata Kajiusa B
Pa3IMIHBIX Cpeaax

IIOMOUIBIOMETO/IOB AJIEKTPOHHOIO OajlaHca u
MOJIypEaK 1.

XapakTepru30BaTh OKUCIUTEIBHO-
BOCCTAHOBUTEIbHBIE TIOTCHIIMAIIBI

2/3 DeKTpon3 [Monsitne AIIEKTPOJIH3a KaK OKHUCIIUTEIbHO- | ONUCHIBATh 3JICKTPOJIM3 KaK OKHUCIHTEIHHO-
BOCCTaHOBHTEIBHOTO nporiecca, MPOTEKAIOIIETO Ha | BOCCTAHOBUTEILHBIN IPOIIECC.
AIIEKTPOIAX. OOBSCHATh KaTOAHBIE W AHOJHBIC ITPOIIECCHI
DJEKTPOIIN3 PACILUIABOB JICKTPOIIUTOB. C MHEPTHBIMH U aKTHBHBIMH JJICKTPOIAMH.
DJEKTPOJIU3  PAacCTBOPOB  JJIEKTPOJIMTOB C  WHEPTHBIMH | 3aIIMCHIBATH CXEMBI U YPABHEHUS DIIEKTPOIIH3a
AIIEKTPOIAMH. pacIIaBOB U PaCTBOPOB AIICKTPOJIUTOB.
DJEKTPOIIU3 PACTBOPOB AIIEKTPOJIUTOB C M AKTUBHBIM aHOJIOM. | XapakTepu3oBaTh  IMPAKTHUYECKOE  3HAYCHUE
[IpakTHyeckoe 3HAYEHHUE AJICKTPOJIH3a: AIEKTPOXHUMHUYECKOE | AJIEKTPOJIH3a U €r0 OCHOBHBIC HAIPABJICHUS
NOJTy4YeHUE BEIICCTB, IIEKTPOXUMHUYECKAS OYHCTKA
(paduHUpOBaHUE) METaJlIOB, rajbBaHOTEXHHUKA,
rajibBaHOIIJIACTUKA, TATbBAHU3AIHS.
JI. DnexTponus pactBopa cynbdata menu(1l)

1/2 XUMUYECKHE HCTOYHUKH TOKa lanpBannueckue snemeHThl. CTaHAApTHBIA  BOJOPOIHBIN | XapaKTepu3oBaTh TalbBAaHUUECKUE JIIEMEHTHI

a1ekTpo. CTaHAapTHBIE 3NEKTPOIHbBIC TOTCHIIUAIIBI.
CoBpeMeHHbIE XUMHUYECKHE HCTOUYHUKU TOKa: OaTapeku Hu
aKKyMYJIATOPBI.

. CocraBienue rajpBaHU4ECKUX JIEMEHTOB.

JI. O3HakoMJIeHME C KOJUIEKIHMEH XUMHUYECKHMX HCTOYHUKOB

H JPpYyruc XuMn4CeCKUe NCTOUYHHUKHU TOKaA.
OnuceiBaTh IMpouCCChl Ha QJICKTpOaAax
B IraJIbBAaHHMYCCKOM JOJICMCHTC.

PaCKpBIBaTB pPOJib  XUMHYECKHUX HCTOYHUKOB
TOKa IJId HpOI/I3BOJICTBCHHOI71 U TIOBCEIHEBHOM
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ToKa (0aTapelku, CBUHIIOBBIC aKKyMYIISITOPHI U T.]11.)

JKH3HHU 4YCJIOBCKA

1/1 Koppo3sust merannoB u crnocoOsl | [lonsatne o xkoppo3uu. Buasl Koppo3uum 10 xapakTepy | XapakTepu3oBaThb KOPPO3UIO METAUIOB  Kak
3aIUTHI OT HEE OKHUCJIMUTEIbHO-BOCCTAHOBUTENBHBIX IPOLECCOB: XMMHUYECKAs | OKUCIUTEIBbHO-BOCCTAHOBUTEIbHBIN IIPOLIECC.
U aekTpoxumudeckas. CnocoObl  3allUThl  METauioB 0T | Pa3nuyarh THUIIBI KOPPO3UH.
KOppO3UHU: MPUMEHEHHUE JIETMPOBAaHHBIX CIUIaBOB, HaHeceHue | [Ipennarate cnocoObl 3alUTBl METAUIOB OT
3alUTHBIX TOKPBITUM, W3MEHEHHE COCTaBa WJIM CBOWCTB | KOPPO3HH.
KOPPO3UOHHOM CpPEeJibl, JIEKTPOXUMHUYECKHE METO/IbI 3aIUThHL. | YCTaHABIMBATh 3aBUCUMOCTb MEXJ1y KOppO3uei
J. Koppo3usi MeTaqioB B pa3iUYHbIX YCJIOBHUSIX W METOJbl | METAJUIOB U YCIOBUSIMU OKPYXKAIOUIEH cpebl
3aIUTHI OT HEE
1/2 O06o0061enHue u cucreMaru3alys | BellmogHeHHe TECTOBBIX 3aJaHUN Ha 3HAHHE OKHCIUTENbHO- | BBINOJIHATE TECTHI U ypakKHEHMs], peliaTh
3HAHUU N0 BOCCTAHOBUTEJIBHBIX PEAKIUi, AJIEKTPOJIN3a, XUMHUYECKHUX | 3a/1a4M 110 TEME.
TeMe«OKHUCIUTENBHO- HMCTOYHUKOB TOKA U KOPPO3UHUMETAIJIOB. [TpoBOIUTH OLIEHKY COOCTBEHHBIX JOCTHKEHHM
BOCCTaHOBUTEJbHBIE IIporiecch» | [1oAroTOBKA K KOHTPOJIBHOMN paboTe B YCBOEHUU TEMBI.
KoppektupoBaTh cBOU 3HaHUSI B COOTBETCTBUH
C TUIAHUPYEMBIM PE3YJIbTaTOM
11 KonTtposrHas padora 5 mo teme «OKMCINTEIHFHO-BOCCTAHOBUTEIbHBIE TIPOIIECCHD
23/40 TEMA 7. HEMETAJLJIbI
1/2 Bonopon JIBOMCTBEHHOE TMOJIO)KEHWE BOJOPOJAa B TMEPHOJAMYECKON | APryMEHTUPOBATh JIBOMCTBEHHOE IOJIOKEHUE
cucteMe xumudeckux snemeHToB: B |-Am VII-A rpynmax. | Bogopoaa B MIePUOIUYECKON cucTeMe
W3otonsl Bomopoaa XUMHYECKUX 3JIEMEHTOB.
Haxoxxnenne B mpupojge. Ctpoenue moiiekynbl, (usndeckue | CpaBHHBATH CBOMCTBA BOJIOPOJA CO MIEIOYHBIMHU
CBOIICTBA. MeTaJlJIaMU U rajoreHaMH.
XUMHYECKHE CBOMCTBA BOJOPOJA: BOCCTaHOBUTENbHBIC (C | Xapakrepu3oBaTh U30TOIIbI BOJIOPOAA,
0osee 3JEKTPOOTPULIATEIIBHBIME HEMETaUIaMH, C OKCHJIAMHU | HaXO0XACHHWE B MPUPOJE, CTPOCHUE MOJIEKYIHI,
METAJIJIOB, TUAPUPOBAHHE OPraHMYECKUX  BEIIECTB) U | (JU3MUECKHE CBOWCTBA, BOCCTAHOBUTEIbHBIE U
okucinuTenbHbie (¢ Metautamul-Au 1l-A rpymm). OKHCIIUTEILHBIC CBOMCTBA.
[Tonyuenue Bomopoma: B mnaboparopuu (B3aumoaencTBueM | OnuchIBaTh MOJTy4eHHE BOJOpOIa B
KHCJIOT C METaJUIaMH) ¥ TIPOMBIIIIEHHOCTH (KOHBEpCUEH ). naboparopu M MPOMBIIUIEHHOCTH U €ro
[Ipumenenne Bogopoa. MIPUMEHEHUE
JL. Tlony4yenue BoJIoOpo/ia U €ro CBOMCTBA
1/2 I"anmorensl Onementsl VIIA-rpynmbl — ranoreHsl: CTpoeHHe aToMoB M | XapakTepu3oBaTbVIIA-rpynny rajioreHoB B

MOJICKYII, TaJIOrCHBI-IIPOCTBIC COCAUMHCHUSA:

CPaBHHUTCJIbHAA XapaKTCPUCTHUKA.

BEIIIECTBA,

aTOMOB u
OKHCIIUTCIIBHO-

IJ1aHC CpaBHCHU
KpHUCTAJIJIOB,

CTPOCHUS
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l"asiorens! B npupoze.

3aKOHOMEPHOCTH HW3MEHEHHUsI (PHU3MUECKUX M XUMHUYECKUX
coiictB B VIIA-rpynme: B3auMopaelcTBHE TajOrE€HOB C
MeTaJlJlaMi, HEMETaJJIaMH, CO CJIO)KHBIMU HEOPraHM4YEeCKUMU U
OpraHMYECKUMHU BEUIECTBAMH.

[lonyuenue u npUMeHEHUE rajJoreHoB.

A.Komneknus «l'anorensl — npoctele BemecTBa».llonmydenue
XJIOpa B3aUMOJICHCTBUEM I[I€pMaHraHaTa Kajusl C COJISTHOU
KHCJIOTON

BOCCTAHOBUTEIBHBIX CBOMCTB.

BbISBIATH 3aKOHOMEPHOCTH U3MEHEHHS CBOWCTB
rajoreHoOB B TPYIIIIE.

OnuceiBaTh CHOCOOBI TOJIydEHUST W O0JacTH
MPUMEHEHUSI TAJIOTEHOB U UX COCAMHEHUI.

1/1 ["asioreHOBO1OPOIBI Crpoenue MOJICKYJT " buzndeckue CBOMCTBa | XapaKTepu30BaTh CTPOCHHE MOJIEKYJ, CBOMCTBA
Y TAJIOT€HOBOIOPOTHBIC raJOreHOBOIOPO/IOB. XUMHYECKUE CBOMCTBA | TaJIOTEHOBOJIOPOJAHBIX  KHUCIOT UM CIOCOOBI
KUCJIOTEL ['amoreHu s raJOreHOBOJIOPOJIHBIX  KHUCJIOT: KHCJIOTHBIE CBOWMCTBA, | TIOJIyUYEHHUS.

BOCCTaHOBHUTEILHEIE CBOMCTBA,B3aNMOJCHCTBHE | Y CTaHABIMBAThL 3aBHCHMOCTD KUCJIOTHBIX
C OPraHN4YECKUMH BEIIECTBAMHU. [TomydyeHne | CBOMCTB 3THUX COEAWMHEHHM OT BEJIUYUHBI
rajoreHoBOA0POI0B. ['anorenuasl. KauecTBeHHBIC peakiiuy HA | CTENIEHW OKUCIICHUS U pajJlyca aToMa rajoreHa.
raJIoreHU-UOHEI. NnentudunmpoBath rajoreHu 1-uOHbI.

. TTomydeHue consitHON KUCIOTHI U €€ CBOMCTBA. [TpoBOIUTS, HaO0II0/1aTh u OIHCKLIBATH
JI. KauecTBeHHbIEC peaKIMH HA raJOTe€HUI-UOHBI XUMHYECKUN SKCTIEPUMEHT

1/3 Kucnoponnsie coenuuenus | Oxcunpl xsopa. Kucnopoaconepxkaiiue kucaothl xjopa. Conu | XapakTepu3oBaTh OKCHJIBI,

xJiopa KHCJIOPOJICOZCPKAIMX ~ KUCJIOT  XJjopa. [lomydueHue W | KHCIOPOJCOACpIKAITUE KHUCIOTHI XJIopa W HX
MMPUMEHEHHE BOXKHEUIIINX KUCIOPOIHBIX COSTMHEHUH XJI0pa. COJIM: CBOMCTBA, MOJyYeHUE U TPUMEHEHHE.
. OkuciuTenbHbpIe CBOMCTBAa XJIOPHOW BOJBI.OTOETHBarOIIEE
JIEHCTBUE KaBeleBOW BoJbl.I'openue cnmuku. B3pbiB meTap bl
WJIA IIMCTOHOB
1/3 Kucnopon u 030n OO6mrast XxapaKTepUCTHKA 371eMEHTOB VIA-TpymibI. JlaBaTh 0OIIYIO0 XapaKTEPUCTUKY XaJIbKOTCHOB.

Kucnopon: HaXO0XJICHUE B pupoe, MOJTy4YeHUe
(mabopaTopHbIe M MPOMBINIJIEHHBIE CIOCOOBI) M (PU3UUYECKHE
CBOMCTBA.

XUMHYECKHE CBOMCTBA KHCJIOpOoJda: OKHUCIHUTCIIbHBIC
(C IMPOCTbIMU BCIICCTBAMU, C HU3IIMUMHU OKCHJaMHU,
C OPraHn4CcCKuMHU HHCOPraHNn4CCKNMHU BeH_[eCTBaMI/I) n

BOCCTaHOBHTEINBbHBIE (C propom). OONaCTH IPUMEHEHUSI.
O30H. Haxoxnenue B mpupone. Pu3ndeckne U XUMHUYECKUE

CpaBHUBATh CTPOCHHME aTOMOB U KPHCTAJUIOB,

OKHCIIUTCIBHO-BOCCTAHOBUTCIIBHBIC CBOIMCTBa
XaJIbKOT'CHOB.

YcraHaBiuBaTh 3aKOHOMCPHOCTU HU3MCHCHUA
CBOMCTB XaJbKOI'€HOB B TpyIire.
XapaKTepI/BOBaTB AJIJIOTPOIINTO Kucjioponaa,

HaxXO0XKIACHUC B IMPpHUPOAC, CTPOCHHUEC MOJICKYII
KHCJIOpOJa U O30Ha, (I)I/ISI/ILIGCKI/IC CBOI’ICTB&,
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cBolicTBa 030Ha. Ero nosydyenue u npumenenue. Poibs 030Ha B
JKUBOM IPUPOJIE.

BOCCTAaHOBHUTCIIbHBIC u
CBOMCTBA KUCIIOPOJIA.

OKHCIINTCIBHBIC

. 1. Ilonydyenue kuciaopoaa pas3iokeHHEM nepMaHranara | OnucbiBaTh IOJYy4EHHE KHCIOpoJa M 030HA
KaJusl 1 HUTpaTa HaTpHsl. B Ja00OpaTopud W MNPOMBIIIJIEHHOCTH M HX
2. IlonydeHue OKCUAOB U3 MPOCTHIX U CJIOKHBIX BEIIECTB. IIPUMEHEHUE.
3. OkucneHue aMMHaKka ¢ IOMOLIbI0 UHAUKATOpa U 0e3 HEero Habmronate ¥ onuchIBaTh  XUMMYECKUH
HKCHEPUMEHT

1/2 IIepoxenn Bogopoaa CrpoeHue MoJieKy bl IEPOKCHIA BOJIOPOAa, €ro (pusnueckue u | XapakTepu3oBarb CTPOCHHE MOJIEKYJIBI
XUMHYECKHE CBOICTBa (OKHCIUTENbHBIE U | IEpOKCHJA BOJOPOJAa U €r0 OKHUCIUTEIBHO-
BOCCcTaHOBUTENbHBIE). [loyueHue M NpuMEHEeHHe MEePOKCUAA | BOCCTAHOBUTEIbHYIO IBOHCTBEHHOCTb.
BOJIOPO/JIA. OnuceiBaTh 00J1aCTH IPUMEHEHHUS U MOJyYeHHE
. Pa3noxeHnue mnepokcuaa BOAOPOJA, €r0 OKHUCIUTEIbHBIE | IEPOKCH]IA BOJAOPOIA
cBOMcTBa B peakuuu ¢ rugpokcugoM  kenesa(ll) wu
BOCCTaHOBUTEJIbHBIE CBOICTBA B PEAKLIUU C KUCIIBIM PACTBOPOM
TepMaHraHaTa Kajius

1/1 Cepa Haxoxnenne cepsl B mnpupoje. BaneHTHbIE BO3MOXHOCTH | XapaKTepU30BaThb CTPOCHHE aToMa M CTEIEHU
aToMOB cepbl. Aiotpornus cepbl. Du3nMUeckre CBONCTBA | OKUCIEHHS  cepbl  Kak  (YHKIHIO  €ro
poMOnYecKoi cepbl. XUMHUUYECKHUE CBOICTBa CEpBHI: | HOPMAJILHOTO U BO30YKIEHHOTO COCTOSIHHIA.
OKHCIIUTENbHbIE (C MeTaulaMH, C BOJOpPOJOM M ¢ MeHee | OnuchiBaTh aJUIOTPONHbIE MOJU(PUKALUN CEPbI
NEKTPOOTPHULIATEIbHBIMA HeMeTallIaMH) U | U UX CTPOECHHE.
BOCCTaHOBHUTEJIbHBIE (c KHACJIOPOJIOM, kucnotaMu- | OOBSACHATH OKUCIUTENBbHO-BOCCTAHOBUTEIIBHBIE
OKHCIUTENSAMH), PEAaKUUU  JTUCIPONOPLUUOHUPOBAaHUA  (CO | CBOMCTBA Ccepbl M KOHKPETU3UPOBaTh  HX
menoyamu). [losryuenue cepel 1 001aCTH IPUMEHEHHUS. XMMHUYECKUMH PEaKLUIMHU.
J. Topenue cepel. BzaumopnelictBue cepbl ¢ MeTaulaMu: | PackpblBaTh Haxo)KIEHHE cepbl B NPUPOAE, €€
AIIOMMHHUEM, IUHKOM, JKEJIE30M IIOJIy4YE€HUE U IPUMEHEHHE

1/1 CepoBoiopoa 1 cyabhubl CrpoeHne MOJIEKysIbl U CBOWCTBA cepoBOIOpoa: Gusnueckue, | XapakTepu3oBaTh CTPOCHHE MOJIEKYJIbI
($u3noJIOTNYECKUEe U XUMUYECKHE. cepoBoJopoa u IIPOrHO3UPOBATH

CepoBomoposa,  Kak
U IIpUMEHEHHE.
Cynpunel M uX XuMUYeckHe CBoiicTBa. Pacno3nHaBaHue
CyAb(GUI-HOHOB.

J.Ilomyyenne cepoBOJOpPOa M CEPOBOJOPOJHON KHCIOTHI
Jloka3aTenbCcTBO HAIMYMS CYNIb(UI-HOHA B pACTBOPE

BOCCTaHOBUTCIIb, €ro IOJIYYCHHC

BOCCTaHOBHTENIbHBIE CBOiicTBa. [lonTBepikaarh
UX YPaBHEHUSMHU COOTBETCTBYIOIIUX PEAKIINH.
OnuceiBaTh ~ MNOJY4eHHWE U IPUMEHEHHE
CepoOBOJIOPOJIA M CBOWCTBA CEPOBOJOPOJHOMN
KUCJIOTHI ¥ CYIb(GHUIOB.

W nenTnuunpoBats Cynb(ua-HOHbI
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1/1

Oxcup cepsl (IV), cepaucras
KHCJIOTa U €€ COJIn

CepHucTslii ra3, ero (usnyeckue CBOMCTBA, IMOJIYYCHHE H
IIPUMEHEHHE.

Xumnueckue cBoictBa okcuaa cepbl(1V): BoccraHoBUTENbHBIE
(c xucmopomom, OPOMHOW BOJOW, TEPMAHTAHATOM Kalusi H
CEpOBOJOPOJOM) U CBOWCTBA KHUCIOTHBIX OKCHJIOB CO
LIEJI0YaMU.

CepHucras KUCJIOTa U €€ COJIN.

J.BuneodparmMenTsl U cnaiiel mo teme ypoka.KadecTBeHHBIC
peakuuu Ha CyJb(pUT-aHUOHBI

OnuceiBath cBoiictBa okcuga cepoi(IV) u

CEPHUCTOM  KHUCJIOTBI, HUX IIOJIydeHHE U
MIPUMEHEHUE.
XapakTrepu3oBaThb BOCCTAHOBUTEIIbHBIE

cBoiicTBa okcuza cepbl(1V) nu KOoHKpeTU3upoBaTh
UX YPaBHEHUSMU PEAKLUH.

OnucelBaTh ~ MOJY4Y€HHE U IPUMEHEHUE
JIMOKCUJA CEpbl, CEPHHUCTOM  KHUCIOTBI H
CyIb(UTOB.

Pacnio3HaBaTh Cylnb(UT-HOHBI.

1/2 Oxkcun cepri(VI). Cepnas CepHblii anruapu, ero (u3NYecKue CBOICTBA, MOJydeHHE W | XapakTepu3oBarh okcun cepsl (VI) u cepHyro
KHCJIOTA U €€ COJH MIPUMEHEHHUE. KHCIIOTY KaK KHCIIOTHBIE COCIMHEHMUS.

Xumunueckue cpoiictBa okcuaa cepbl(VI), kak oxuciutens | [I[porHo3upoBaTh  OKHCIHMTENbHBIE  CBOWCTBA
WTUTTHYHOTO KUCIOTHOTO OKCH/IA. okcuna cepsl( V1) 1 cepHOI KUCTOTHI.
Cepnas Kuciora: CTpoeHue U (pu3nUecKre CBOICTBA. OmnuceiBaTh ~ TOJydYe€HWE ©W  NPUMEHEHHUE
XUMHYECKHE CBOWCTBA pa30aBIEHHOW CEPHOM KHCIOTHI: | TPHOKCHUIA CEPhI, CEpHOM KHUCIOTHI U CYIh(aToB.
OKHUCTTUTEIbHBIE M OOMEHHBIE W OKHCIUTEIbHBIE CBOMCTBa | MaeHTrduimpoBats CyabdaT-uoHHI.
KOHIEHTPUPOBAHHOM.
[TonydyeHnue cepHOU KHUCIOTHI B TMpombinuieHHOCTH. OOnacTu
IIPUMEHEHHUSI CEPHOM KHUCIIOTHI.
Cynbdarel, B TOM 4YHCIE W Kymopochl. [uapocynbdarTsl.
DuU3NYECKUE U XUMUYECKUE CBOMCTBA COJIEH CEPHOM KUCIIOTBHI.
PacnioznaBanue cynbgar-aHHOHOB.
J. CgoiictBa cepHOil KuciaoTbl. KaduecTBeHHBIE peakiuu Ha
cynbduT- 1 cynbhaT-aHUOHBI.
JI. O3HakomieHue € KOJUIEKIIMEH MPUPOJHBIX COEIUHEHUI
cepbl. KauecTBeHHas peakius Ha Cyib(aT-aHHOHBI

1/1 Azor OO11as XapakTepUCTUKA AIEMEHTOB V A-TPYIIIIBI. JlaBaTh 00IIyI0 XapaKTepUCTUKY THUKTOTECHOB.

Azor. Ctpoenue atoma. Haxoxxnenue B npupone. ®usznueckue
cBoyicTBa. OKHUCIIUTENbHBIE U BOCCTAHOBHUTEIIBHBIE CBOMCTBA.
[lonyuenue u npuMeHeHue a30Ta.
JA. Cxema NpOMBIIUIEHHON
NIEPETOHKH BO3yXa

YCTAHOBKH  (PpaKLIMOHHOMN

CpaBHI/IBaTB CTPOCHUEC aTOMOB M KpHUCTAJIIOB,
OKHCIIUTCIBHO-BOCCTaAHOBUTCIIBHBIC CBOICTBa
ITHHUKTOI'CHOB.

YcraHaBiIMBaTh 3aKOHOMCPHOCTH HU3MCHCHUA
CBOMCTB ITHUKTOI€HOB B TpYIIIC.
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XapakTepu3oBaTh ~ HaxXxOXKJIEHHE  a3oTa B
MPHUPOJIC, CTPOCHUE MOJIEKYIIBI, €ro (U3NIECKUE
CBOIICTBa, BOCCTAHOBUTEIILHBIC Hu
OKHMCJIMTEIbHEIE CBOMCTBA.

OnuceiBaTh IMOJydeHUE a30Ta B J1abopaTtopuu
Y IPOMBINIJICHHOCTH M €T0 IPUMEHCHHUE

1/2 Ammuak. Conu aMMOHUS CrpoeHre MOJISKYIIbl aMMHaKa, ero PU3NIeCKHe CBONCTBRA. Xapaktepu3oBaTh (PU3NYECKUE U XUMHUYECKUE
OOpazoBaHue  MEXKMOJICKYJISIPHOM  BOJOPOJHOM  CBSI3U. | CBOMCTBA aMMHaka Ha OCHOBE COCTaBa H
XUMHUYECKHE CBOWCTBA aMMHMaKa KaK BOCCTAHOBHUTEIS. | CTPOCHUS MOJIEKYIIBI.
OcHOBHBIE  CBOMCTBA aMMHaka Kak 3JEKTOHOJOHOpa. | OnuceiBaTh JAOOPATOPHBI U MPOMBIIIICHHBIN
KommiekcooGpa3oBanue c y4acTueMm aMMHMaKa. | CrIocoObI MOJTYICHHUST aMMUaKa.
B3aunmoseiicTBue aMMmuaka ¢ opraHMYeCKMMHM BelllecTBaMu U ¢ | Pacro3HaBaTh KaTHOH aMMOHUSL.
YTIEKUCITBIM Ta30M. XapakTtepu3oBaTh (PU3NYECKUEC W XUMHUYECKUE
[Tosydenune u npuMeHEHHE aMMHUAKa. CBOICTBA COJIE aMMOHHMS U UX TPUMEHEHHUE.
Conu  amMMOHMS: CTPOEHHE MOJEKYII, busnyeckue "
XUMUYECKHE CBOMCTBA, MPUMEHEHHE.
A.Ilonydyerne ¥ pas3lokXeHWE  XJOpuJa  aMMOHHUS.
KauecTBeHHas peakiys Ha HOH aMMOHUS

1/2 Oxkcunpl a3oTa. A30THCTas Coneobpazyromue (N203, NO2, N2Os) u Heconmeobpasyromue | Knaccudunupoarthb OKCH/JIbI asora.

KHUCJIOTa U HUTPUTHI (N20, NO) okcuasl. Ix ctpoeHue, pusnuecKkie U XUMHYECKHe | XapaKTepru30BaTh CTpOEHUE MOJIEKYI,

CBOMCTBA. bu3NYeCKue W XMMHYECKHE CBOWMCTBA OKCHJIOB
A3oTHCTasi KUCJIOTa U €€ OKHUCIUTEIbHO-BOCCTAHOBMTEIIbHAS | Aa30Ta.
JIBOMCTBEHHOCTb. OnuceiBaTh CBOMCTBA a30TUCTON KHUCIIOTHI U €€
Couii a30TUCTON KUCIOTHl — HUTPUTHI. COJICH.
. Tlomyuenne okcuma azota(lV) peakmuei B3aumogeicTBus | KoHKpeTH3MpOBaTh OKHCJIUTEIBHO-
MeIu C KOHLUEHTPUPOBAHHOU a30THOM KHCJIOTOM. | BOCCTAHOBUTEJIbHBIC CBOMCTBAHUTPUTOB
B3anmonerictBue okcuna azora(IV) ¢ Bomoit YpaBHEHUSIMH PEAKIINI1

1/3 A3OTHas KACJIOTA U HUTPAThI Crpoenue Momnekynsl U (U3MYECKHUE CBOWCTBA a30THOU | XapaKTepu3oBaTh CTPOEHHUE MOJIEKYJIBI,

KHCJIOTHI. Eé XHUMHNYCCKHEC CBOICTBA: KHMCJIOTHBIC n
OKHUCIIMTCIIBHBIC B PCAKIUAX C MCTAJIaMHM KW HEMCTAJlJIaMU,

p€aKkuuun (&{0) OPraHn4cCKuMHU u HCOPraHn4CCKUMHU
COCAUMHCHUAMU.
HonyquI/Ie a30THOM KHCJIOTBHI B INPOMBINUVICHHOCTH U

(1)I/I3I/I‘IGCKI/IG U XHMHYECKHE CBOMCTBA a30THOM
KHCJIOTBI KaK KHMCJIOTBI U CUJIBHOI'O OKHUCIHUTECIIA,
eé MOJIY4CHHUEC U IIPUMCHCHUC.

YcraHaBiIMBaTh 3aBUCUMOCTb MCKIAY
CBOMCTBaMH HUTPATOB U UX IPUMCHCHUCM
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naboparopuu u e€ mpuMeHEHUE.

Hutpatsl (B TOM 4YHcIe M CEIUTPBI), HX (U3NYECKHE U
XUMHUYECKHE CBOMCTBA. TepMHUECKOE PA3JI0KEHUE HUTPATOB.
[IpuMeHeHne HUTPATOB.

JL. PaznosxeHnue HUTpaTa HaTpHsl, TOPEHHE YEPHOTO Opoxa

2/3 docdop u ero coemuHEHUS Crpoenne aroma u amwiotporus Qocdopa. Dusmyeckue | XapakTepuzoBarb  auoTpornwio  ¢ocedopa,
CBOMCTBA aJUTOTPOITHBIX MOTU(PUKAIINN U X B3aUMOTICPEXObl. | CTPOCHHUE  MOJIEKYJl  MOAM(HKAIMN,  HX
Xumuueckue  cBoictBa  (ocdopa:  okucnuTenbHble (€ | (U3MYECKHE  CBOWCTBA, BOCCTAaHOBUTEIILHBIC
MeTaJlamMu), BOCCTAHOBHTEBbHBIE (C 0oJiee | U OKUCIUTEIbHBIE CBOMCTBA dbocdopa,
AIIEKTPOOTPHUIIATETHHBIMH HEMETaJIaMH, KACJIIOTAMH- | HAXOKJCHHE B  TPHUPOJE, TOIydeHHEe |
OKHCITUTEIISIMH, 0epToIeToBOM COJIBIO) U | IpUMEHEHHE.
JTUCTIPOTIOPITUOHUPOBAHMUS (CO IIETOYAMH ). CpaBHUBATH CBOICTBA AJUIOTPOTTHBIX
HaxoxaeHnue B mpupoie v ero nojayyeHue. MO U (UKAITUH.
®docduH, ero CTPOCHNUE U CBOKCTBA. VYcranaBnuBaTh B3aUMOCBS3U MEXIY OKCHUAAMU
Oxcunpt pocdopa(lllu (V). docdopa, dochopHBIMU KHACIIOTaMH
®ochopHble KUCIOTHI, HMX (U3MUEeCKHMe U XUMHUYeckue | u pocdaTami.
CBOIICTBA. XapakTepru30BaTh UX CBOMCTBA U MPUMEHEHHE.
[Tonyyenne u npumeneHue oprodochoproit kuciaotrel. Comu | Unentudunuponats Gocdar-aHuoH.
optodochopHOI KUCIOTHI M UX TPUMEHEHHE. HaGmrogate W ommchIBaTh  XMUMHYECKUH
. Topenue ¢ocdopa, pacrBopenue oxcuma docdopa(V) B | SKCIEPUMEHT
Boje. KauecTBeHHas peakius Ha ¢ocdar-annoH. Kommekmms
MHHEPATBHBIX YA00pCHUI

2/3 VYraepoa u ero coeIMHEHUs VYrnepon —  oanmement  IVA-rpynmel.  AmnotpomnHbie | JlaBaTh 00IIyrO XapaKTEPUCTHKY 3JIEMEHTOB

MoauduKauy  yriepoaa, HX IOJIy4eHHEe M  CBOMCTBA.
CpaBHEHHE CBOMCTB anMa3a u rpadura.

XUMHYECKHE CBOWCTBA YIJIepoJia: BOCCTAHOBUTENbHbBIE (C
raJIoreHaMu, KHUCJIOPOJOM, CEpOil, a30TOM, BOJOH, OKCHAOM
Meau(Il), KuCIoTaMH-OKMCIUTEISIMU) M OKHCIHMTEIBbHBIC (C
MeTaJlJlaMi, BOJOPOJOM W MEHee DJIEKTPOOTPULIATEIbHBIMU
HEMETaJJIaMH).

Yrnepon B mpupo/ie.

Oxcun  yraepona(ll):  crpoenue
MOJIy4YeHUE W IPUMEHEHHE.

MOJIEKYJIbI,  CBOICTBa,

IVA-rpynmsi.
CpaBHUBaTh  aJUIOTPOINHBIE  MOJU(UKALUU
yriaepoaa o CTPOEHHUIO, CBOICTBaM

H IIPUMCHCHUIO.

XapaKTepI/BOBaTB OKHCIIUTCIBHO-
BOCCTAHOBHUTEIIbHEIC CBOMCTBA yrjiepoaa.
OnuceiBaTh CTPOCHUE  MOJICKYII, CBOﬁCTBa,

[OJydeHUe UM IPUMEHEHUWEe  yrapHoro u
YTJIEKUCIIOTO Ta30B.
XapakTepu3oBaTh CBOIiCTBa KapOOHAaTOB W
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Oxkcun  yraepona(lV): CBOMCTBA,
IIOJIyYEHHE U IIPUMEHEHUE.

VYronbHas Kuciota u €€ Coau: KapOoHAThI U THAPOKApOOHATHI,
— UX NOpCACTAaBUTCIIN U IPUMCHCHUC.

d.  Komekuust  OpUPOIHBIX  COCAMHEHUN  YIiepoJa.
Kpucrammuaeckne pemérku anmmasza u rpaduta. AmcopOrust
okcuna azota(lV) akrtuBupoBaHHbIM yriieM. BoccranoBienue
okcuna meau(Il) yriem.

JI. Tlonyyenue yriaekucioro raza B3auMOJCHCTBUEM Mpamopa
C COJIIHOM  KHUCIIOTOM M  HCCJIEJ0OBAaHUWE €ro  CBOWCTB.
KauecTBeHHas peakuust Ha KapOOHAT-aHHUOH

CTPOCHHE  MOJICKYIIBI,

ruApoKapOOHATOB. IIpuBoauTh HpUMEPEI
BLKHEWMIINX IIpeACTaTeNled COJIed YrOJbHOM
KHCJIOTBI U UX 3HAYCHHUC.

1/3 Kpemnnii u ero coennHeHus Kpemnuit B npupoge.llosnyuenne n npuMeHeHne KpeMHHS. OnuceiBaTh BOCCTAaHOBUTEIIbHBIC u
Ouznyeckue W  XUMHUYECKHE CBONCTBAKPUCTAJUIMYECKOTO | OKUCIUTENIbHBIE  CBOICTBA  KPEMHHUS,  €ro
KpEMHHUS: BOCCTAHOBHUTEINIbHBIE (C Tajlor€HaMH, KHCJIOPOJIOM, | HAXOXKJIEHHE B MPHUPOJE, MOTyYeHHEe U 00JacTH
pacTBopaMu  IeJo4Yed M IJIABUKOBOM  KHUCJIOTHI) ¥ | IPUMEHEHHUS.
okuciutenbHbie (¢ Metamamu). Oxcun  kpemuus(lV),ero | YcraHaBnmBaTh B3aUMOCBSI3H MEXIY OKCHIAAMH
CBOICTBA. KpEMHUS, KPEMHUEBBIMU KHCIIOTaMHU
KpemnuuneBas  kucinora wu e€  conmu.  CuiMKaTHas | M CUIMKATaMH.
MIPOMBIIIIIEHHOCTb. OnuceiBaTh IIPOTYKLIUIO CUJIMKAaTHOU
J. O3HakomyieHHE C KOJUIEKIHMEH MNPUPOJIHBIX CUIIMKATOB W | IPOMBIILICHHOCTH.
NPOAYKIMEW  CHWJIMKAaTHOM  mpoMbllIeHHOCTHU. [lonydenue
KPEMHHMEBOM KHUCJIOTHI B3aUMOJICHCTBUEM pPacTBOpPA CUIIMKATa
HaTpusiT C CWIBHOM KHCIOTOM, pPacTBOPEHHUE KPEMHHUEBOM
KHCJIOTBI B IIEJIOUH, PA3JI0KEHHUE ITPU HATPEBAHUU
1/1 [IpakTuueckas [TonyueHue OKCHI0B HEMETAIJIOB U UccieqoBaHue ux cBoiicTB | CoOnrofaTe mpaBHiia TEXHUKUM O€30MacHOCTU
pabora 8 nmpu pabore ¢ 1abOpaToOpHBIM 00OPYAOBaAHUEM,
1/1 [IpakTuueckas [Tonyyenue ra3zoB U ucciae10BaHUE UX CBOMCTB HarpeBaTejIbHbBIMH NPUOOPAMHU, XUMHUYECKUMHU
pabora 9 peakTUBaMU. OKOHOMHO U  JKOJIOTMUYECKHU
IPaMOTHO OOpAaIaThCs C HUMH.
Habmonath XUMUYECKUE SIBJICHUS u
bukcupoBarb pE3yNbTAThI HaOIIOICHUH.
@opMynMpOBaTh BBIBOJIbI HA UX OCHOBE
1/2 O06o06uieHne u cuctemMaru3anys | BelmonHeHne TecTOBBIX 3a/JaHMM  Ha3HaHWE (U3HYECKHUX | BBIMONHATH TECTHI M yIpakHEHUs!, pelaTh

90




3HaHui o TeMe «HemeTraibl»

Y XUMHYECKUX CBOWCTB, CMOCOOOB TONydeHHs] W oOnactei
MPUMEHEHHSI HEMETAJUIOB U UX COCJMHEHU.
[ToaroroBka K KOHTPOJBHON paboTe

3a/1a4y 110 TeMeE.

[TpoBOIUTH OIIEHKY COOCTBEHHBIX JOCTHUKCHHM
B YCBOCHUU TEMBI.

KoppekTupoBarb cBOM 3HaHUS B COOTBETCTBUH
C IUNIAHUPYEMBIM PE3YJIbTaTOM

1/1 Kontponbhas padota 6 no teme «Hemeramib»
16/33 TEMA 8. METAJUJIbI
1/3 [I{eno4HbIE METAIIIBI [TonoxeHue mENOYHBIX METAIJIOB B nepuoauueckoil cucreme | OOBsICHATh 3aKOHOMEPHOCTH U3MEHEHUs
anemeHnToB 1. 1. MenaeneeBa u CTpOCHUE UX aTOMOB. (UBHMYECKUX U XUMUYECKUX CBOMCTB IIETOYHBIX
3aKOHOMEPHOCTH HW3MEHEHUsI (U3UYECKUX ¢ XUMUYECKHUX | METANIOB B 3aBHCUMOCTH OT HX aTOMHOTO
CBOWCTB B 3aBHCHMOCTH OT aTOMHOTO HOMEpa MeTajljia | HoMepa.
(M3MeHeHHe TMIOTHOCTH, TEMIIepaTyp IUIABJIICHHUS M KUIEHUs, | XapaKTepu30BaTh HAXOXJEHHWE B TMPHUPOJIE,
peaxuuii ¢ BoJIoM). MOJIy4eHUE U MPUMEHEHUE LIEJIOYHBIX METAIIIIOB
Enunnyanoe, ocoOeHHOE M 00II€e B peakIusIX ¢ KUCIOPOJOM, | B CBETE OOIIEro, 0COOCHHOTO M €IMHUYHOTO.
IPYTUMU HEMETaJlJIaMH, KUIKAM aMMHaKoOM, opraHudeckuMu | ONUChIBaTh OMHapHbBIC KHCJIOPOTHBIE
Y HEOPTaHWYECKUMH KUCIOTAMH | JIP. COSTUHEHUSIMH. COCMHEHUS IIET0YHBIX METaJIJIOB "
Haxosxnenue B mpupojie, X MoJydeHHue U IpUMEHEHNE. YCTaHABJIMBATh TEHETUYECKYIO CBSI3b MEXKIY
OKcuipl, MX MOJY4EHUE U CBOMCTBA. COEIUHEHUSIMHU.
[[[€noun, X CBOKMCTBA U MPUMEHEHUE. XapakTepru3oBaTh CBOMCTBA METAJIOB, OKCHUJIOB,
Conu m1enovYHbIX METAIOB, UX MPEICTaBUTENN U 3HAUCHUE. TUAPOKCUIOB M COJIEH IIETOYHBIX METAUIOB U
. O06pa3ist IIEJIOYHBIX MeTauioB. B3auMoielicTBue | MX MpUMEHEHHE.
IIEJIOYHBIX METAJIOB ¢ BoJoM.Peakuust okpamvBanus miuamenu | UneHtuguuupoBaTh COEAMHEHUS  IIETOYHBIX
COJISIMU HIIEJIOYHBIX METAIIJIOB METaJJIOB.
Habmiomate ¥ ONMCHIBaTH  XUMHMYECKUUN
HKCHEPUMEHT
1/3 Merannsl [b-rpynmnsi: Mmeas u CtpoeHue aToMOB MeJIM U cepedpa.
cepedpo Ou3nyecKkue U XMMUYECKUE CBOWCTBA ATHX METANIOB, HX | XapaKTepu30BaTh CTpOECHHE aTOMOB,
MOJIy4YeHUE U IPUMEHEHHE. dbusznyecKkue W XUMHYECKHE CBOWCTBA MEIU U
Menp u cepebpo B Ipupo/Ie. cepebpa.

CpoiicTBa M NMPHUMEHEHHE BAXHEHIINX COCAWHEHUH: OKCHJIOB
meau(l) u (1), cepebpa(l); coneit memu(ll) (xmopuma u
cynbdara) u cepebpa (Ppropraa, HUTpaTa, XpoMara U aleraTa).
JI. KauecTBeHHbIEC peakiiy Ha KaTHOHBI MeIU U cepedpa

UX COEOUHEHUN.

OnuceiBaTh CBOMCTBA U MPUMEHEHHE OKCHUJIOB U
BaKHEHIINX coJieil cepebpa u Meu.
Pacnio3naBaTh KaTHOHBI ME/IU U cepedpa.
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1/3

bepwmmnit, MAarHui u
IEI0YHO3EMEIbHEIC METAJLIbI

IlonoxxeHnne B NEPUOAMYECKOM  CHCTEME  DIEMEHTOB
. YI. MenneneeBa u cTpoeHus aTOMOB MeTajuioB || A-rpynmsl.

HaxoxneHnne B mpupoje, TMoOdydeHue, (U3HUECKUe U
XUMHYECKUE CBOWCTBA, NPUMEHEHUE UIETOYHO3EMEIIbHBIX
METaUIOB M HMX BAKHEWIIMX COCAMHEHHH  (OKCHIOB,

TUAPOKCUIOB U COJIEH).

. O6pa3upl metaios ||A-rpynnsl. B3aumonelictBue xanbuus
¢ Bogou. I'opeHme marHuss B BOJAE M TBEPAOM YIJIEKHCIOM
raze.KauecTBeHHblE peakIMM Ha KATHOHBI MarHus, KajblLus,
Oapusi. Peakium okpamuBaHMs IUIAMEHU COJISIMH METaJUIOB
IHA-rpymmst

JlaBaTh 00111yI0 XapaKTEPUCTUKY 3JIEMEHTOB
IlA-rpyninsl Ha  OCHOBE  HMX  TOJIOKEHUS
B [IEPHOINYECKON CUCTEME JJIEMEHTOB
. . MenneneeBa u CTPOEHUS ATOMOB.
VYcraHaBnuBaTh 3aKOHOMEPHOCTHM U3MEHEHUS
cBoiicTs B [|A-rpynmne.

XapakTepu3oBaTb HaxX0XJAE€HHE B IPUPOAE,
MOJIyY€HUE U NPUMEHEHHUE LIET0YHO3EMENbHBIX

METAJUIOB B CBeTe 00mero, 0coOEHHOro
U eIMHUYHOTO.
OnuceiBaTh OuHapHbIE KHCJIOPOJIHBIE

COEeIUHEHHU NIEJIOYHO3EMEILHBIX METAJIOB U
}’CTaHaBJ'II/IBaTI) FGHGTI/I‘IGCKYIO CBA3b Me>1<21y nux
COCIVUHCHUSIMU.

XapakTepru30BaTh CBOMCTBA METAJIOB, OKCHJIOB,
FH}IpOKCI/IJIOB 158 CO.]'IGI71 MICJIOYHBIX MCTAJIJIOB H
WX MIPUMCHEHHUE.

NnentudunmpoBath COeTMHEHNS MarHus,
KaJIbIusl, Oapusi.

HaOiroqate 1 ONKUCHIBATE XUMHUYECKAI
AKCIIEPUMEHT

1/1

JKecTkocTh BOABI M CIOCOOEI €€
yCTpaHCHHS

Bpemennas u mocTosiHHas JKECTKOCTb BOJABI U CIIOCOOBI
yCTpaHEeHHsI KaX/10T0 U3 TUHOB. IOHUTEI.
M. Tomydyenue xECTKOM BOJBI U YCTPAHEHHE )KECTKOCTH

XapakTepu3oBaTh BPEMEHHYI0 U TOCTOSIHHYIO
KECTKOCTH BOJBI.

VcranaBiauBaTh B3anMOCBA3b MCIKOY
MpuinHaMun JKECTKOCTH M cmocobamu  eé
YCTpAaHCHUH.

OnuceiBaTh Bpea )KECTKOM BOJIBI.
HaOmronars Hu OINCHIBATH
AKCIEPUMEHT

XUMUYECKUH
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1/2

IMunk

[lonoxenne B  MEPUOJUYECKOW  CHUCTEME  JJIEMEHTOB
J. . Menneneesa u  CTpOEHHs aTOMOB [MHKAa. Ero
(busnueckre U XuMUYecKue cBoiicTBa. HaxoxaeHue B mpupoe,
[0JIy4YE€HUE U IPUMEHEHHE LIMHKA.

Oxcup, TUAPOKCU U COJIM LIMHKA: X CBOMCTBA U IPUMEHEHHE.
JI. Tlony4yenue u ncciaenoBaHue CBOMCTB THAPOKCUIA [IMHKA

OnucelBaTh  CTpPOCHHWE aroma, (U3UUECKUe
XUMHUYECKUE CBOJCTBA, HOJIy4EeHUE u
IIPUMEHEHHE [IUHKA.

AprymeHTupoBatb  aM(oOTepHBIE  CBOICTBa
OKCHJA U THUAPOKCUAA LHMHKA XUMHUYECKUM
AKCHEPUMEHTOM.

XapakTepu3oBaTh KOMIUIEKCOOOpa30BaHUE Ha
[IpUMepe LIUHKATOB.

1/3 AJNIOMHAHHN U €70 COETMHEHNUS [lonoxenne B  mepUOOUYECKOM  cucTtemMe  AneMeHTOB | OmuchiBaTh  CTpPOEHHME aToMa, (usnueckue
J. . MenneneeBa M CTPOEHUS AaTOMOB QIIOMHUHUA. Ero | xummudeckue CBOMCTBA, MIOJTy4EeHHUE "
(uznueckue U xuMu4eckue cBoiictea. HaxoxaeHue B npupoje, | IpuMeHEHHE aTlOMUHUSL.
MOJIy4e€HUE U PUMEHEHHE aJTFOMUHUS. AprymeHtupoBaTh  aM(OTepHbIE  CBOWCTBa
Oxcup, THAPOKCHUT M COJM aJIFOMMHHUS (B KOTOPHIX alIOMUHUI | OKCHJAa U THAPOKCUAA ATIOMUHUS XUMHUYECKUM
HaxoJHUTCsl B BHJI€ KaTHOHA M aJIOMUHATHI): UX CBOICTBA U | SKCIIEPUMEHTOM.
MIpUMEHEHHE. XapakTepu3oBaThb KOMIUIEKCOOOpa30BaHUE Ha
Opranndeckue COeMHEHNS aTIOMUHUS. IpUMeEpe ATFOMUHATOB.
JI.B3aumoielicTBUEe alIOMUHUS C PacTBOpaMH KHUCJIOT U
menoyer.  [lomydyeHne W wu3ydeHHWE CBOWMCTB THAPOKCHUIA
ATIOMUHMS

1/3 XpOM U €ro COeJMHECHHUS [lonoxenne B NEPUOJUYECKOM  CHUCTEME  DJJIEMEHTOB | XapaKTEpU30BaThb XpPOM II0 €ro IOJIOKECHHUIO

. . MenneneeBa U CcTpoeHuUs aroMoB xpoma. Ero
¢buznueckue U xuMuyeckue cpoiictsa. Haxoxaenue B npupoae,
NOJIy4eHHE U IPUMEHEHUE XpOMa.

CBoiiCcTBA, ITOJIyY€HHE U TPUMEHEHNE BAKHEUIINX COCAMHEHUS
XpOMa: OKCHJIOB M THAPOKCHIOB XpOMa, JIUXPOMAaToB U
XpOMATOB LIEIOYHBIX METAJIIOB.

3aBUCUMOCTh  KHCIIOTHO-OCHOBHBIX  CBOWCTB
TUAPOKCHUIOB XpOMA OT CTEIIEHU €r0 OKUCIICHUSI.
XpomaTel M AUXpOMaThl, HUX  B3aUMONEPEXOJAbl U
OKHCITUTEIbHBIE CBOWCTBA.

. TlonydyeHne wu wucciaegoBaHUe

OKCHJOB H

CBOICTB THUAPOKCHU A

B MEPUOINIECKOI CHCTEME 9JIEMEHTOB
. . MenneneeBa W CTPOCHUIO  aTOMOB,
buznveckue u XUMHUYECKHE CBOJCTBA,
MOJTyYCHHUE n MIPUMEHCHHE Xpoma.
[TporHo3upoBaTh CBOIiCcTBAa BaKHEHIITHNX

COCMHEHUH (OKCHJIOB U THAPOKCHIIOB XpoMa) B
3aBUCUMOCTH OT CTEICHU OKHCJICHHUS XpoMa.
[TpoBOoAMTB, Ha0JII01aTh 1 OIMUCEHIBATH
XUMHUYECKUN IKCTICPUMEHT
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xpoma(I1l).OxucnuTenbHble CBONCTBA AUXpoMaTa Kajlus

1/3 Mapranern [TosoxkeHnne B NEPUOAMYECKOM  CHUCTEME  BJEMEHTOB | XapaKTepH30BaTh MapraHell M0 €ro MOJIOKEHHIO
. . MenneneeBa M CTpOCHHS AaTOMOB Maprasua. FEro | B mepuoauyecKkoi cUcCTEME 3JIEMEHTOB
¢u3nveckne U XuMHUIecKre cBoiicTBa. Haxoxxnenue B npupoze, | J. M. MenneneeBa ©  CTPOCHHIO  aTOMOB,
HOJIy4YEHUE U IPUMEHEHHE MapraHua. ¢usznueckue U XMMHYECKHE  CBOMCTBA,
[Tosrydenue, cBOMCTBA M IPUMEHEHUE BAKHEUIINX COCIMHEHUHN | IOJIYYEHUE U MPUMEHEHHE MapraHua.

MapraHiia: OKCHUAOB M THUIPOKCHIOB, coied mapranua B | [IpornosupoBath CBOICTBA Ba)KHEUIINX
Pa3JINYHOM CTEIIEHU OKUCIICHUS. coelMHEHUN (OKCHIOB, THAPOKCUIOB U COJIEH
Comu wmapranma (VII), 3aBUCHMOCTh HMX OKHCIHTENIBHBIX | Mapraniia) B 3aBHCHMOCTH  OT CTCICHU
CBOMCTB OT Cpe/ibl pacTBOpa. OKHCJIEHHsI MapraHia

J. OxucnurenbHble CBOICTBA IepMaHraHaTa Kajius

1/3 Keneso u ero coequHeHus [lonoxxenne B NEPUOAMYECKOM  CHCTEME  DJIEMEHTOB | XapaKTepU30BaTh KEJIE30 IO €ro IOJOKEHHUIO
J. . MenneneeBa W  CTpPOEHHs aTOMOB Keie3a. Ero | B mepuoanyeckou cucremMe 3JIEMEHTOB
¢uznueckue u xumuyeckue cpoiictea. Haxoxaenue B npupone, | [. 1. MenzneneeBa ¥ CTPOCHHIO  aTOMOB,
MoJyueHue (4yryHa v CTajlu) U IpUMEHEHHUE jKeme3a. ¢usznueckue W XMMHYECKHE  CBOWCTBA,
[Tony4yenue, CBOMCTBA M MPUMEHEHUEBAXKHEUIINX COCIMHEHHH | TOIyYEHHE (uyryna u CTaJIn) 51
xemesa(ll)  wu  (Ill):  OKCMAOB, THAPOKCHUIOB,  COJICH. | MPUMEHCHHEKEE3a U €ro CIUIABOB.
KomruiekcHbie coeAMHEHus Kele3a. [Iporno3upoBarb CBOICTBA BOKHEHIITUX
JL.LKonneknus >kenesocoiepkamiux pyd, 4YyryHa M CTald. | COGAMHEHUN (OKCHIIOB M THAPOKCUAOB Kelie3a)
[TonyyeHne HEPACTBOPUMBIX TMAPOKCUAOB KEJI€3a U U3YUYEHUE | B 3aBUCHMOCTHU OT CTEIIEHH OKHMCIICHUS JKelle3a.
ux CBOMCTB. [TosrydeHre KOMITJIEKCHBIX COSTMHEHUH Keme3a PacniosnaBats katronsl sxenesa(ll) u (1)

1/1 [IpakTuueckas Pemenne skcnepuMeHTabHBIX 3a7ad 1o TeMe «llomyueHue | DkcrepuMEHTaIbHO 10JIy4aTh Haubomee

pabora 10 COEIMHEHUH METAJJIOB U UCCIIEI0BAHUE UX CBOKCTB) pacupoCTpaHEHHBIE  COCOUHEHUS  METaJIOB
Y M3y4aTh UX CBOMCTBA

1/1 [IpakTuueckas Pewrenne skcnepuMeHTANBHBIX 3a7ad 1o TemaM «Mertamisl» | BeicTpauBaTe IUlaH aHaiM3a KadeCTBEHHOIO

pabora 11 u «Hemeraiubi» COCTaBa COCAMHEHUI METAJNIOB 1 HEMETAJIOB

1/1 O6o0meHue u cucreMaru3anysa | BeIloMHEeHHe TECTOBBIX 3aJaHUl Ha 3HAHHME CTPOCHHUS, | BBIMONHATE TECThl M yIpPaKHEHWsS, pellaTh

3HaHUH 110 TeMe «MeTalIbly

(u3MYECKUX M XMMUYECKHX  CBOWCTB,
NPUMEHEHHUE METAJJIOB U UX COEIMHEHMI.
[ToaroroBka K KOHTPOJILHOM paboTe

MOJIY4YCHUC u

3aJa4U 10 TEME.
[TpoBOIUTH OLIEHKY COOCTBEHHBIX TOCTHKEHUUN
B YCBOCHHUU TEMBI.

KoppektupoBaTh CBOM 3HaHUS B COOTBETCTBUU
C TUTAHUPYEMBIM PE3YIbTaTOM
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1/1

KonTpomnpHas padora 7 mo Teme «MeTaibh»

1/2 O06o00mIeHne U cucTeMaTu3ays 3HaHUK TI0 Kypcy oO0IIeld XuMHuH
1/2 Hrorosast koHTpoJibHas paboTa 1o Kypcy oOuiei Xxumun
4/8 Pe3epBHOe Bpems

102/170 | UToro
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PexoMeHaanuu 1mo 0CHAIIEHU IO yqe6H0r0 nmponoecca

YMK «Xumus. 10 kaacc. Yriy0J1éHHbIA YPOBEHb»
1. Tabpuensu O. C. Xumusa. 10 knacc: yde0. mocoOue st oOmieoOpas3oBar.
OpraHU3aInin: yTi1yo. YpOBEHb / O. C. T'aGpuensH,
N. T. Octpoymos,C. A. CnankoB. — M.: [Ipocsemenune, 2019.
2. T'abpuensu O. C. Meroauueckoe nocobue k yueonuky O. C. ['abpuensna u ap.
«Xumusga. 10 kmacc.  YraoyOn€uueiii  ypoBeHb» /  O. C. 'abpuensH,
N. T. Octpoymos,C. A. CnankoB. — M.: [Ipocsemenne, 2019.

YMK «Xumus. 11 kaacc. Yriy0J1éHHbIA YPOBEHb»
1. Tabpuensu O. C. Xumusa. 11 xmacc: ydeb6. mocobue s oO1eodpa3oBar.
OpraHU3aInin: yriyo. YPOBEHb / O. C. I'abpuensH,
N. T. Octpoymos,A. H. JIéskun, C. A. Cnagko. — M.: [Ipocsemienue, 2019.
2.I'abpuensn O. C. Metonuueckoe mnocobue k yueOHuky O. C.T'abpuensna
«Xumusga. 11 kmacc.  Yroy6n€uueii  ypoBenb» /  O. C. I'abpuensH,
N. T. Octpoymos,C. A. CnankoB. — M.: [IpocBemenne, 2019.

Hnghopmayuonnwvie cpeocmea
Humepnem-pecypcol na pycckom a3vike

1. http://www.alhimik.ru. TIlpeactaBieHbl claeayiOlIHe PYOPHKH: COBETHI

aOUTYPUCHTY, YUUTEIII0O XUMHH, CIIPABOYHHK (OYCHB OOJIbIIAs MOJ00pKa TaOIHI
Y CIIPaBOYHBIX MaTEpUaJIoOB), BecEnasi XUMHUsI, HOBOCTU, OJTUMITUAbI, KyHCTKaMepa
(Macca UHTEPECHBIX UCTOPUUECKUX CBEJICHHUIN).

2. http://www.hij.ru/. Xypran «XuMus W KU3HBHIIOHATHO W 3aHUMATEIHHO

pacckaspiBaeT 000 BCEM HMHTEPECHOM, YTO MPOMCXOAUT B Hayke M B MHUDE,
B KOTOPOM MBI )KUBEM.

3.http://chemistry-chemists.com/index.html. DnexTpoHHBIi XypHaT «XHMHKA

U XUMHS», B KOTOPOM TMPEJICTABICHO MHOXECTBO ONBITOB IO XUMUH,
3aHUMAaTEIbHOU uHpopManuu, MTO3BOJISIFOLLIE T YBJIEYb YYEHUKOB
AKCIEPUMEHTAJIbHON YaCThIO TPEAMETA.

4. http://c-books.narod.ru. BceBo3amorkHas auTeparypa 1mo XUMHH.
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5. http://1september.ru/.XKypHain 11 yauTesei u He TOJIBKO. BoJbIoe KOJIrMuecTBO

paboT yYEHHUKOB, B TOM YHUCIIE U UCCIEA0BATEIBCKOIO XapaKTepa.

6. http://schoolbase.ru/articles/items/ximiya. Bcepoccuiickuii MIKONBHBIA TOPTA

CO CChUIKaMU Ha 00pa30oBaTeNbHbIE CAUTHI IO XUMUHU.

7. www.periodictable.ru. COopHuK cTaTeii 0 XUMHUYECKUX DIIEMEHTAX,

WJUTFOCTPUPOBAHHBIN YKCTIEPUMEHTOM.
Humepnem-pecypc na an2nuiickom asvixe

http://webelementes.com. CoIep>KUT HCTOPUIO OTKPBITUS W OMKUCAHHE CBOMCTB

BCEX XMMHMYECKUX JJIEMEHTOB. byner moJsie3eH [Jis COBEPIICHCTBOBAHUS
WHOCTPAHHOTO sI3bIKa OOYyYaloIMXCS, TaK KaK COJIEPKUT Ha3BaHHS DJIEMEHTOB
Y BEIIIECTB Ha Pa3HbIX SA3bIKaX.

Iliianupyembie pe3yabTaThl H3yUYeHHUs Y4eOHOro nmpeamera « XuMus» Ha

YPOBHe CpeHero o0uero o0pa3oBaHus

BuvinyckHuk na y2ny0aéHnom ypoene Hayuumcsa:
—NOHUMAMb XUMHUYECKYI0 KapTHHY MHpa KaK COCTAaBHYK) 4YacThb IEJIOCTHOU
HAay4YHOU KapTUHBI MUDA,
—  packpvigamv  poOidb  XMMHM M XUMHUYECKOTrO  IPOMU3BOJICTBA  Kak
IPOU3BOIUTEIHHOMN CHIIBI COBPEMEHHOT'O 00IIECTBa;
—gopmyruposams 3HAUCHHE XUMHUU U €€ OCTHXKEHHMH B TOBCEIHEBHOW >KH3HU
YEJI0BEKa;
—yCmanasIu6amvpB3auMOCBA3  MEXAY XUMHUEU U JPYTMMUECTECTBEHHBIMHU
HayKamu;
—gopmyruposameniepuonndeckuii 3akon JI. V1. MeHnneneeBa U 3aKOHOMEPHOCTHU
M3MEHEHUMB CTPOCHUM M CBOMCTBaX XUMHUYECKHX AJIEMEHTOB U OOpa30BaHHBIX
MMH BEIIECTB HA OCHOBE TMEPUOAMYECKON CHUCTEMBI Kak rpaduyecKoro
O0TOOpaKEHUS TEPUOTUIECKOTO 3aKOHA;
—@opMyIupo6amMbOCHOBHBIE — TIOJIOKEHUST  TEOPUH  XUMHYECKOTO  CTPOCHUS
OPraHN4YEeCKUXCOEAUHECHUN A. M. bytnepoga, PACKpbl8amb OCHOBHBIE
HANpPAaBJIEHUS 3TOW YHHUBEPCAIBHOW TEOPHUHM — 3aBUCUMOCTH CBOWCTB BEIIECTB HE

TOJBKO OT XMMHUYCCKOI'O, HO TAKXKC KW OT J3JICKTPOHHOI'O M IPOCTPAHCTBCHHOI'O
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CTPOEHUS W  WLIIOCMpUpogams WX  NPUMEpPAaMU U3  OPraHUYECKOU
Y HEOPTaHUYECKOU XUMMUHU;

—ap2ymenmuposams YHUBEPCAIBHBIN XapaKTEp XUMHUYECKUX MOHSTHM, 3aKOHOB
U TEOpHUil I OOBACHEHUS COCTaBa, CTPOCHUS, CBOWCTB U 3aKOHOMEPHOCTEH
00BEKTOB (BEIIECTB, MATEPUAJTIOB U MPOIIECCOB) OPraHUUECKON U HEOPraHUYECKOU
XUMUU,

—xapaxkmepuzo06amsS-, P-ud-3JEMEHTBINIO WX TOJOXKCHHIO BIIEPUOIUICCKON
cucreme /1. 1. Menneneena;

—K1ACCUPUYUPOBAMbXUMUYECKUE CBSI3UU KPUCTAJUIMYECKUE peImeTKH,
00bACHAMBMEXaHU3Mbl WX 00pa3oBaHUA UM 00KA3bl8AMb C€AUHYIO TPUPOIY
XHUMHUYECKUX CBsI3eH (KOBaJICHTHON, HOHHOM, METAJUTMYECKOM, BOJAOPOIHOMN);
—00bsCHAMb TIPUIMHBI MHOTr00Opa3usi BEIIECTB HA OCHOBE IPHUPOJIbI SIBICHUMN
U30MEPUN,TOMOJIOTHH, aJUIOTPOIIHH;

—Kaaccupuyupogams ~ XUMUYECKHE€  pEaKIMd B HEOPraHUYeCKOW U
OpPraHMYEeCKOMXUMHUU TIO PA3JIMYHBIM OCHOBAHUSM U YCMAHAGIUAMb CTIEIUPUKY
TUIIOB PEAKIUI OT 00IIero yepe3 0COOEHHOE K eAMHUYHOMY

— Xapakmepu3oéams TUAPOIM3 KaK crenuUuHbi OOMEHHBIM mporecc
U packpviéams €ro poJib B )KUBOW U HE)KUBOM MPUPO/IE;

—Xapakmepuzoeamb AIIEKTPOJIN3 KaKk  crnenupUuYHbIHI OKHUCJIUTEIbHO-
BOCCTAHOBHTEIIbHBIN MPOLECC U €r0 MPAKTHUECKOE 3HAUCHHUE;

—Xapaxkmepu3068ams KOPPO3UI0 METAITIOBKAK OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIN
MPOLIECC U npeodadaeams COCOOBI 3aIUTHI OT HEE;

—OnuCbI8amMb TIPUPOJY MEXAHU3MOB XUMUUYECKUX PEAKIUN, MPOTEKAOIINX MEXIY
OpraHUYECKUMU U HEOPTAaHUYECKUMU BEILLIECTBAMU;

—Kaaccuguyuposams HEOPraHUIECKUE U OPTaHUYECKUE BEUIECTBA MO PA3THIHBIM
OCHOBaHUSM,

—Xapakmepu3oeams  OOUIME XWMHUYECKHE CBOMCTBA BAXHEHIIMX KIACCOB
HEOPraHUYECKUX M OPraHUYEeCKUX COCIMHEHUH B IUIaHE OT OO0lero yepes

0COOEHHOE K €AUHUYHOMY;
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—UCNONIb306aMb 3HAKOBYIO CHUCTEMY XUMHUYECKOIO S3bIKa ISl OTOOpaMKeHUs
cocTaBa (XuMu4eckue (popmMyJibl) U CBOMCTB (XMMHUYECKUE YPABHEHHUSI ) BEILIECTB;
—UCNONIb306aMb TPABUIIA U HOPMBI MEXIYHAPOJHON HOMEHKIATYPHI 1Jis1 Ha3BaHUU
BelllecTB 1o (opMynaM U, HA0OOPOT, MJII COCTABJICHHUS MOJICKYJISIPHBIX U
CTPYKTYPHBIX (JOPMYJ COCTUHEHHH 110 MX HA3BAHUSM;

—3Hamb TPUBUAIBHBIC Ha3BaHHs BaXXHEHIIMX B OBITOBOM U IMPOU3BOJCTBEHHOM
OTHOIIIEHUW HEOPTaHWYECKUX U OPTaHUUYECKUX BEIECTB;

—Xapakmepu3oéampb  CBOWCTBAa, TOJYyY€HHE M NPUMEHEHHE BaKHEUIINX
NpeCTaBUTENCH TUIIOB M KJIACCOB OPraHMYECKUX COCTUHEHHH (TpeaeNbHBIX,
HENpeleNbHbIX W  apOMAaTUYECKHX YIJEBOAOPOJOB, KUCIOPOACOEPKAIIUX
M a30TCOCPKALINX COCAMHCHUH, a TAK)KE OMOJIOTUYECKN aKTUBHBIX BEIIECTB);
—YCMAaHaseIUu8ams 3aBUCUMOCTh SKOHOMHUKHU CTPaHbl OT JOOBIYM, TPAHCIIOPTUPOBKHU
U TIepepabdOTKH YIIIEBOJOPOAHOTO ChIphs (HEPTH, KAMEHHOTO YISl U IPUPOJTHOTO
rasa);

—  DKCIEPUMEHTAIBHO NOOmMEepx#cOams COCTaB W CBOWCTBA  Ba)KHEHIIMX
Npe/ICTaBUTENEH M3YyYEHHBIX KJIACCOB HEOPraHMYECKUX U OPTaHMYECKHX BEIECTB
C coONo/IeHneM TMpaBUJ TEXHUKH O€e30MacHOCTUISI PAbOThIC XMMHUYECKHUMU
BEIIECTBAMU U J1a0OPaTOPHBIM 000PYI0OBAHHUEM ;

—Xapakmepu3o6ams CKOPOCTb XUMHUYECKOM peakuuu U €€ 3aBUCHUMOCTh OT
pa3IUYHBbIX (PaKTOPOB;

—ONUCLIBAMbXUMUYECKOE PAaBHOBECUE M Mpeodnazamdb CIOCOOBl €ro CMEIIeHUs
B 3aBHCHMOCTH OT Pa3IM4HbIX (PaKTOPOB;

—npou3zeoo0ums pPacu€Thl MO XUMHUYECKUM(OpPMynaM M ypaBHEHHSIM Ha OCHOBE
KOJIMYECTBEHHBIX OTHOLICHUI MEXKIY yYaCTHUKAMU XUMUYECKUX PEaKIUi;
—Xapaxkmepu3oéams BaXHEHUIINE KPYMHOTOHHAaXXHBbIE XUMHUYECKHE MPOU3BOJCTBA
(cepHOl KMCTIOTBI, aMMHaKa, METaHOJIa, IEepepabOTKU HEPTH, KOKCOXUMUUIECKOTO
MPOU3BOJCTBA, BAXKHEHIIMX METAUTyPrHUYE€CKHX IPOU3BOJICTB) C TOYKU 3PEHUS
XMMH3Ma TPOILECCOB, YCTPOMCTBA Ba)KHEHIINX amlapaToB, HAYYHBIX MPUHIUIIOB

MIPOU3BO/ICTBA, SKOJIOTHYECKON U SIKOHOMUYECKOH 11e71eCO000pa3HOCTH;
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—cobo0ams  TpaBUjia SKOJOTMYECKOW O€30MacHOCTH BO B3aMMOOTHOIIECHUAX
C OKpYy’Karomie cpeaol mnpu oOpalleHMH ¢ XHMHYECKUMH BEIEeCTBAMH,
MaTepuagaMH 1 IPOIECCAMMU.

Bovinycknuk na y2nyoi1éHnom ypoene noiydun 603M0HCHOCHb HAYUUMbCA:
—UCNOb306aMb METOABl HAYYHOI'O TIO3HAHMUS TPU BBHINIOJHEHUU TPOEKTOB
1 y4eOHO-UCCNeIOBATEIbCKUX 3a/]a4 XUMUYECKOU TeMaTHKH;

—NpocHO3UpPOBams  CTPOCHHE W CBOMCTBA  HE3HAKOMBIX  HEOPraHUYECKHUX
Y OPTaHUYECKUXBEIIIECTB HA OCHOBE aHAJIOTHH;

— NPOCHO3UPOBAMb TEUYEHUE XUMHUYECKHUX IMPOLECCOB B 3aBUCUMOCTHU OT YCJIOBHUM
UX MPOTEKAHUS U npediiacams CIIOCOOBI YIIPaBIEHUS STUMH MPOIIECCaMU;
—yCMAaHAaIUu8ams BHYTPUIPEIMETHBICB3aUMOCBSI3U XMMHH Ha OCHOBE OOIIMX
MOHATUWA, 3aKOHOB M TEOPUHA OPraHMYECKOM W HEOPraHWYECKOW XHWMUH
U MEXIIPEIMETHBIE CBS3U ¢ (PU3UKOU (CTpPOEHHE aToMa M BEIIECTBA) U OMosoruen
(XuMHuYecKass OpraHu3amus KU3HU U HOBBIC HAIpPaBJIEHUS B TEXHOJOTHH — OWO-
1 HAaHOTEXHOJIOTHUH);

—packpviéams POJIb TOJYYCHHBIX XUMHUYECKUX 3HAHUW B Oyaymied y4eOHOM
U TIpoeCCUOHATILHOMN JeATeIbHOCTH;

—npoekmuposams COOCTBEHHYIO OOpa3oBaTEIBHYIO TPAeKTOPHIO, CBSI3aHHYIO
C XMMHUEW, B 3aBUCUMOCTH OT JIMYHBIX NPEANOYTCHHUM H BO3MOKHOCTEHU
OTEYECTBEHHBIX BY30B XUMHYECKOW HAIIPABICHHOCTH;

—apeymeHmuposams €IUHCTBO MHPA BEIIECTB YCTAHOBICHUEM TE€HETHYECKOU
CBSI3U MEXTYHCOPraHUYECKUMHU U OPTAaHUYECKUMU BEIIECTBAMMU;

—61a0emb XUMUYECKUM S3BIKOM KaK (PAaKTOPOM YCIICITHOCTH B TPO(eCCHOHATBHOM
JIEATCIILHOCTH,

— Xapakmepu3o6amsb CTAHOBIICHUE HAYYHOHM TEOPUHM HA IPUMEPE OTKPBITUS
MEPUOANYECKOr0 3aKOHA M TEOPHH CTPOEHHS OPraHHUYECKUX M HEOPraHUYECKUX
BCIIICCTB,

—npunumMams y9acTue B MPO(HIBHBIX KOHKYpcaX (KOH(EpPEHIUIX, OJTMMITHAIAX )
pa3JIMYHOrO YpPOBHA, AaJC€KBAaTHO OYeHusamsv PE3YJbTAThl TAKOTO YyYacCTHS

U NPoeKmuposams MyTH TIOBBIIICHUS MPEAMETHBIX JOCTHKCHHH;
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— KPUTHYECKH OmMHOCUmMbCs K TICEBJOHAYYHOM XUMHUYECKOM HH(pOpMalLUH,
MOJIy4aeMOW U3pa3HbIX UICTOYHUKOB;

—NOHUMAMb TI00AJIBHBIE TPOOJIEMBI, CTOSIIUE NIEPE]] YETOBEUECTBOM
(3KOJIOTHYECKUE, YPHEPTETHUECKUE, CHIPBEBBIC), U npediazams MYyTH UX PEIICHUS,

B TOM 4YHUCJIC U C IIOMOIIBIO XUMHUHU.
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